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xo:T.Hbre ,4aHHure) 454

l. 3alaqlr eoAoxossr?crBegHbrx pacr{eroB 454
2. Bruu peryJrupoB aHHs, croKa 454
3. Tpe6oe atr4r. BoAorroJrbsoearefiefi 456
4. Pac,{erHas o6ecneqesHocrb 4b6
5. Hcxo::,nble rHApo,,IorHrIecKHe AaHHbre 457
6. Bnr6op pacrrerHoro ruApo.:roruqecxofo psla

riJrr xapaKTepHbrx Jrer 457
16-5. tr{ero-lrr eoloxosqficrBeHHbrx pacqeroB 4S8

l. OcHoerrtre floJro)KeHl{fi eonoxossfrcrBeHHbrx
pacqeroB 488

2. Mero.qlr eoAoxossrlcrBeHHbr-\ pacqeroB 4S8
3. lery.,rrapoBaHrre croKa Ha irocroflrrH)'ro orAarry 4Sg
4. PerynnpotsaHr{e croKa Ha nepeMeHulr ls oraauy 465
5. Pery.rupoBaHr4e noJroBoAnl'r H naBorKoB 467

16-6 Bo.r,oanepreruqecKrre pacqerbr 468
i. OcHoeHbre 3aBr.rclrrrocru H noflolKeHuq 469
2. Pexrnr pa6oru BoAoxpaglr.-rr.t[Ia 469
3. C1-rounoe peryJrupoBaHr,re 4Zl

/ lnrepar,vpa 4TB

faaea ceMuaAqaraff

O6rqae AaHHhre Anc npoeKTnpoBaHr{e rrJrorHH
Kand. TexH. HaAK Otteuuceeuv, "J'1. B.

l7-1. I(,raccr$rrKar{Hff nJroruFr 471
17-2. HHxeHepno-reoJrofuqecKaff xaaccuQuKaqHr no-

nepeqHbrx crBopoB perrubrx Ao,'rHrr 171

410
4 l t
4t2

I , I_F.  COCTAB H METO,I IbI  14H}I{EHEPHO.TEOJIO|HT{ECKHX
Hgucrenzft

14- 3. floArorosureJrbHbre pa6oru 413
14- 4. HHxenepno-reoJronuqecKas c.beMKa 413
14- 5. PaseeAoqHnre pa6oru 413
14- 6. feoQusuuecKue pa6oru 415
14- 7. fu4poreonorfiqecKue pa6oru 416

l. Hayveune pe)r(HMa noA3eMHbrx BoA 416
2. Onurnne orKaqKr.r 416
3. Onuisbre HarHerannfl. 423
4. Ha"rrusbr BoAbr o ruypQu 424
5. Onpe4eJrenlre cKopocrn ABHx(eHHfl noA3eMnhrx

BoA B ropax u rpeqr.ruax ropHbrx ropo4 424
14- 8. florestre ucnbrranufl Qr.rsr.mo-rvrexaHu,recxnx

cBor'rcrB rpyHroB 425
l. flpo6uue HarpysKn rrrraMrroM 425
2. Hcnurauurr Ha colporlrBJreHurr rpyrrroB cABH-

ry 426
14- 9. .Ila6oparopHbre r{ccrreAoBaHr{ff 426
t4-10. flqucnn v :pa3BeAr{a crpoHreJrbHbrx M?rapn-

arroB 428

I4-8 .  OCHOBHbIE OTI{ETHbIE,U.OKYMEHTbI

l4-l l .  O6urne 3aMerraHufl 429
l4-12. Orqersbre AoKyMenrbr K rexHHKo-3KoHoMHqe-

cKoMy AoKnaAy (TOA) 4?0
l. O6qas qacrb 430
2. CnequaJrbHafl qacrb 430

l4-13. Or.rerHneAoKyMeHrE{ r{ npoeKrHoruy 3aAaHrrro 430
14-14. OrqerHne AoKyMeurbr K rexHur{ecxoMy fipo-

eKTy
/Inreparypa

fnaea rrflTHaAuaran

QHsHro-iuexaHHrrecKHe csoficrna rpyHToB

KaududarbL rexH. HaUrc Huo.uuna B. C. (nn. I-12)
u Mueuu C. H. (nn. 8, 13, 14)

.q- I. _lpanynouerpuuecxufi cocraB rp)'HroB
--15- 2. Vle.nrsufi Bec

15- 3. O6reunufi eec u ropr{crocrb
l5- 4. Creueul nJrorgocrn
15- 5. Bnax<socrs
l5- 6. fpaHr.ruu nJracruriHocru H KoHctrcreHruafl

rpyirroB 4Bs
I. fpaHuqa reKyqecrfi 4Bs
2. fpaHraqa pacKarbrBagrrs 4Bs
3. Llsc"rro nJracrr{rrHocrn 4Bs

srHK Ml

431
431

432
433
433
434
435
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6) C-rau4apr'H3arlHfl pa3MepoB orrnepcrufi
e) Vqer po.q,a rpyHra ocHosaHuC (nu6op

yAeJrbHoro pacxoaa) H yc.nonufi ratueHus
sHeprHH B HHlr(HeM 6reQe (pacuernafl  cxe-
Ma 3KcfiJryaraqlrn)

r) Vuer nponycKa HaHocoB
A) Vqer neAoBbrx yc.roeuft
e) Vqer yc.nonufi cyloxoAcrBa

l7-5. flpenuureuue rpe6nn rnyxorl nJrorr{Hbr HaA ro-

crp.
l7-3. O6urne rpe6oeaHun K ocHoBaHHflM nJtorHH H

nu6op rr.rna nJrorr{Hbr 474
l. fpeOouaHr.rq K cKarrbHblM ocrroBaHrrf lM 474
2. Tpe6oear{Hq K HecKaJrbHbrM ocHoBaHHrrM 474
3. Coo6pa>r(eHufl no uu6opy rprna nrrornHbr 474

l7-!. Pac,rer so4oc6pocuux oinepcrufi nrroruH 474
l. Pac,rerHas BeponTHocrb [aBoAKoB H orrpeAe-

ctp.
rpauueefi npn 6ecxoseqnofi MourHocru npoHr.r_

ocHoBaHHfl 491
2. (D.nror6er c BoAonpoHHuaeMbrMH unvHraMH

npH orpanuueHuori MouIHocrH npouuqaenaoro
ocHoBaHLrH 499
a) O.nrcr6er co uirryHToM, AoBeAeHHbrr{ Ao

BoAoynopa 499
6) @nror6er c BoAonpoHHrIaeMbrM trrrryHTorry{,

He ,u.oBeAeHHbrM Ao BoAoynopa 498
3. Q.rrror6er c ApeHaxeM npu oipariuqeusofi Morq-

Hocra npoHurlaeMofo ocuoBaHr.rs 500
a) O6que cBeAenr{ff 500
6) @.nlor6er c ropa3oHranrnofi apeHorl 501
a) @.rror6er c otur.rlr pffAoM coBepueHHbrx

KoJro.(qeB b02
r) Onm6er c ApeHaxeM B BHAe prAa Heco-

Bepr[errHbrx KoJroArreB S04
18- 5. fpaQuuecxrarl MeroA pacqera Qn.tnrpaqr.ru B

ocHoBaHnrt ruAporexnHqecKr.tx coopyxeuufi 505
l. flocrpoeHile cerKr4 bOS
2. Buquc.nenae gJreMeHroB [oroKa no raApo-

AuuaMficecxoft cerKe 506
3.- Cnyuafi aur{3orponHbrx rpyHroB B ocHoBaHHu 506

l8- 6- llpn6,ra>xenstrfi MeroA 
-onpe4eneuun 

Su.nt-
_rpaqlrorruoro AaBJreHr{fl Ha Q"rrror6er 506

18- 7. Pac.rer 6esHanopuofi Qr.l.rrrrparlun B o6xoa
ruAporexHr4qecKnx coopyxeHufi na yqacrKe corrpfi-
xeuufi Ex c 6eperalru npn ycJroBHH Hailwqr4r ro-
plr3onTaJrbHoro rroAcruJraroilIero BoAoynopa S0T

l. O6rque yKaBaHHs S0T
2. OluHo.rHafi rrrnopa S0T
3. fl.nocrnfi ycrofi 508
4. Vcroft c oAnofi npor{3Boar,Ho pacnoJrox(enHori

runopofi  blO
18- 8. Pacqer Hanopnoft $u.nrrpaqnr4 B o6xoA ruA-

porexHnqecKnx coopyxeHrafi 5l I
18- 9. O6xo4nax $unsrpaqafl, B ycJroBalx orcyrcr-

Bus 6eperonoro rpyuroBoro noroKa 5l I
l8-10. Pacqer o6xoAsoft Su.rrtrpaqr.ru npa conpn-

xeIII{H rrJroruH c 3etuJIflHbrMH Aau6auu, pacnoJlo- '

N{eHHbrMH Ha ropr{sonTaJrbHoM BoAoy[ope 5I2
l. Merol pacqera 512
2. OparnreHr ycror c AByMff ruflopaMn THna I . 5I2
3. OparnaeHrbr runoB II ,  I I I  H IV 513
4. OparrraeHr runa V 513
5. Fny6una rroroKa Ha rpaunuax cMex{Hux gpar-

MeHroB 514
l8-ll. @unnrpallnfl B seM.rrsHbrx rrrorr{Hax 514

l. fleperrruqKa u3 oAHopoAHoro rpyHra c Beprr.r-
KAJIbHbIMH OTKOCAMH HA BOAOHCNPOHHIIACMOM

ocHoBaur.rn 514
2. flnorprua LI3 oAuopoAuoro rpyrrra Ha BoAoHe-

npoHHqaeMoM ocHQBaHHH npH OTCyTCTBHH BO-
Au B HHx(HeM 6reSe 517

3. fl.noruna r{3 o,q,HopoAHoro rpyHTa Ha BoAor{e-
npoHHrIaeMoM ocHoBaHHH npI,I HaJrHrrHH BOAbr
B HHx<HeM 6reSe
fl.nornsa c eKpaHoM rr Apeuaxuofi upasruofi
Ha BOAOHenpOHHqaeMOM OCHOBaHHH
fl.noruna c lApoM (unH nponuqaeMbrM urnyH-
ToM) Ha BoAoHenporrH[aeMoM ocHoBaHr.rn

477

477

477
477
478

478
480
480
480

485

pH3oHroM BoAbr Bepxrrero 6re$a 480
I7-6. Hopruu ra6apuroe npn6.nr.rxerrurr KoHcrpyrrlurl

AJIff MocroB Ha asroMo6r.rJrbnbrx Aoporax 481
1. O6aacrn npHMeHeHHs 481
2. ta6apurbr rr npaBuJra flprrMeHeHufl 481

JlU'reparypa 482

fraea BoceMHaArlarafl

<DurrrpaquoHHbile pacrrerbl

Kaududarot rqcH. HaArc Hedpuea B. n. fun. I-12),
Hcrouuna B. C. (nn. II, 15), rcand. eeortoeo-tiluHepaJtoeuLt.

nagrc Buudeuaru H. H. (nn. 12, 13, I4),
uHcrc. Ponaioa A. B. (nn. I-10)

18- 1. O6uue cBeAeHHrr o QualrparruoHHbrx pacqe-
TAX

l. Ocuosubre qeJru ri Ha3narreHuff Quntrpaquon-
Hbrx pacrleToB

2. Ocnoenble floJro)KeHuff Teopfirl Sra;rrrparlurl
l8- 2. VxasaHr.rq o nu6ope u Ha3HaqeHr{r{ ilporuBo-

Qr.rrrrp arlnoHHbrx ycrpoficre
l.  l louypu
2. IIInyHroBbre creHKr.r, 3aBecbr n sy6bfl.
3. !,penaxu
4. Conpnxeuue nJrorr{H c 6eperaulr r4 AaM6aMH

l8- 3. fuAportrexannqecxufi MeroA pacqera uanopuot?
$n.nnrpauuu B ocHoB?HHrH nHAporexgl{qecKLIx co-
opyxeuuft

l. OArauoqnufi BoAoneirpouuqaeunfi urnyHr ilpH
6earpauuvnofi Morrlnocrn rlpoHHr{aeMoro ocrro-
BaHHs 485

2. Oar.ruoqntrfi BoAouerrpornqaeuur? tunyHr npr{
orpaHaqeHHofi Mo[IHocrH rrpoHr.rqaeMoro ocHo-
BaHHfl 4Bo

3. flnocxltfi Snror6er 6es uryHroB npr{ Heorpa-
uuqeguofi MorrlHocrn rtpoHHrraeMoro ocHoBa-
Hpln 486

4. fl"rocxr.rfi $;rrcr6er 6es runyHroB nplr orpaHr.r-
qeuHor'r MoIrlHocrr,I upoHHuaeMoro ocnoBaHHfl 486

5. @nror6er, 3arny6.rresnufi npu Heo,rpauruuenHofi
MorrIHo(:TH npoHurlaeMofo ocHoBaHnfl 489

6. flnocxnfi $"rrror6er c oAHHM BoAoHenpoHr.rqae-
MbrM [rnyHToM npr.r HeofpaHr.rqeHHofi rrlouluocru
IrpoHHrIaeMoFo ocuoBaHr{s 489

7. flaocxufi Q.rrror6er c tronyKpyrnofi Apenaxffiofi

483

483
483

484
484
484
484
485

4.

5.
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6. fl.noruHa cMeurat{Horo rurla Ha BoAoHerIpo;HH-
I IaeMOM OCHOBaHHH

7. fl.noruna I'13 oAHopoAHoro rpyHTa Ha npoHll-

uaeMoM ocgoBaHI'Iu 6ecronequofi rlourHocrn
npn orcyrcrBuu BoAbI B HH)I(HeM 6leQe

8. f l .nornna c sKpaHoM u noHypoM Ha rpoHu'
uaeMoM ocHoBaHHI,I roseqnoft MourHocrll

9- fl.rlotuua Ha npoHHIraeMoM ocHoBaHlIII KoHeq-
nofi MoIIlHocrH c 3KPaHoM H eY6ou

10. fl.torusu .np6oro rl'Ifla Ha npoHuuaerloM oc-
HoBaHItH xosequofi n 6ecxoseqnofi MoillHocrn

t8-12. flo.nynanopuafl Qu.nlrpaqux rtoA coopy]Ke-
HH' IMI {

l8-13- Pacqer Sunrrpaql{oHHblx norepb II3 BoAo-
xpaHHJrHrrI

l. flocronHHble noreplt BoAbI l'ts soAoXPaHI'liIHUra
2. Bpenaenurte SulrrpaquoHHble norepn Il3 BoAo-

xpaHHJII{XIa
l8-14. Pacqet noAnopa rpyHroBblx BoA

l. Pacqet [oAnopa npll ycraHoBlrBlxelucfi ABI{-
xeHHH [OA3eMHbIX BOA

2. OopnnupoBaHne lloAnopa.. Bo BpeMeHH
l8-15. Oil.nnipaUHoHHas ycroiiuueocru HecI(arIbHbIx

rpyHroB
1. O6urne 3aMetIaHI'Ifi
2. Vcrofiql{Bo'crb HecBfi3lrblx rpyufioB
3. VcrofiquBocrb cBfl3gblx rpyHToB
4. floa6op o6parunx Qu-rrlrpoe Apeuaxerl

Jh.rreparypa

crp.

520

521

fraea AeBffTHaAIrarafl

EeroHHue rpaBIrraII[oHHbIe nJIorHHbl

Kanl. rextt. HaAK Onewrceeu'a JI' B'

l9- 1. KnaccuQHKaqug 536

19_A. TJIYXI4E fPABI4TAUI4OI{HbIE 6ETOHHbIE NflOThHbI

522

523

523

524

525
525

527
527

527
527

530
530
530
531
532
535

537
537

537

538
538

538
538
538

539

539
539

540

540

540
540

541
541

(Ha cKaJIbHblx ocuoeauunx)

19- 2. Oueprauue nJIorHHbI B upo$IE"ne
l. Oveptauue nPoSunn
2. llpehnapuTeJlbl{oe o[peAeJIeHI{e pa3MepoB nJIo-

THHbI

l9- 3. Onpe4e.neHue BeprnKaJIbHbIx HopManbublx Ha-

npaxeuufi B ropl{3oHTaJIbHblx pacqerublx uBax

IIJIOTHHhI
l .  Xon pacrrera
2. HoprrraJlbHble KpaeBble BepTHKaJIbHble Hailpfl-

XCH}Ifl

3. VcJrosus Pactlera
4. PacqerHbte cJIYqau

l9- 4. Onpe4,e.neHue- rJIaBHbIx Hanprxesnl't Ha rpa-

HfX NJIOTHHbI

1. OupeneJIeHHe xoplI3oHTaJIbHbIx HoprlaJIbHbIx 14

cKaJIbIB aIOilIHX Ha[p gxeHl{ I{
2. OnpeaeJIeHHe TIaBHnIX HanprlKeHxfi ; -'-

l9- 5. ft6aepxa ycrofiuunocrl'I rpaBl'IraquoHHol4 nJIo-

THIIbI Ha CKaJIbHOM rpyHTe Ha cABI'.Ir
l. flonepra ycroftuHBocru rIJIoraHbI Ha cABHf c

YIIETOM TOJIbKO CI'IJI TPEHH'I
2. v,rer cr.rJl cqenJleH'fl K'aAKLI TeJra nJToTLIHbI

co cxa.nofi ocHoBaHHff
3. C.rryuafi IIaKJIoHHoro ocHoBaHHfl [JIorHHbl

l9- 6. ll-pornno$I{JlbrpalrnoHHble 3aBecbl B ocHoBa-

HtrH nJIorI{H 11 B OePerax
l. O6urue 3aMeqaHufl

2. I{eueurauuoHHbre nporuBoQturrrpauHoHHbIe 3a-
Becbr B ocnoBaur.Iu nJrorHH H n 6eperax

3. Enryrtrn3arlun ocHosaHrrfi ITJIoTHH
4. f.nuHusarrfioHHbre 3aBecbr

19-1 7. floArorosxa cKaJIbHhIx ocHoaaHtlfi nJIorItH
19- 8. Apenax ocHoBaHHfl H TeJIa [JIorI4H
l9* 9. I(oucrpyxruBHble UIBbI B rpaBI{TaqHoHHbIx

NJOTI{HAX

l9-10. O6.rHIIosra noBepxnocru nJIorHHbI
l9-11. KoncrpyKl{Hq I{ pa3Mepu rpe6ua IIJoTHHbI
19-12. O6urne rpe6onaunr K 6erony H pa3Meule-

Hrie SeroHa pa3JIHtIHbIx IuapoK no npoSuato
19-i3. Pas6usra sa 6.noxn KJIaAKH reJla n.-IorHHbI

19_b.  TONOCJIHBHbIE EETOH.HbIE
|PABH TAUI4 O H Hbl E nJI OTI4 H bI HA C K'\'r'l b H bl X

H HECKAJIbHI,IX OCHOBAHI4flX

l9-14. Pacqer npoqHocrl4 reJla rpaBuTaul{oHuotl eo-

AocIIHBHoft 6eroHitoft nnoraHu Ha cKaJIbHoM rpyHre

l9-15. Onpe,u,eleuue uanpnxenufi B rpyHre ocHo-

BXHMTfI nOA IIJIOTI'IHOI'I

l .  O6urue coo6Paxeunr
2. Onpe4eJIeHI{e uanpnxeuufi B rpynre ocHoBa-

HUfl. AJIq CJyqafl )KecTKoro coopy>KeHnq
l9-16. Pacqer ycroftunnocrn rpaBHraIIHoHIrbIx BoJ'o-

q:IHBIIbIX NJIOTI{H HA CKATbHOM H HCCKAJbHOM OC-

HOBAHHH

1. Pacqerllble cJIYqau

2. VcrofiqnBocrb eoAoc-tluesoft 6eronsoft nroruslt
HA CKAJIbHOI\T OCHOBAHHH

3. floeepra ycrofiuuBocru Hra cABI'Ir 6erosaux

rpaBI{TaqHoHHbIx IIJIOTHH Ha HecKaJibHoM ocHo-

BAI IHH

19-1?. Koncrpyxqun reJla rpaBI'IralrHoHHt{x 6eros-

HbIX flJIOTHH Ha HeCKaJIbHbIX fpyHTaX 3'r-I€-"teHTOB HX

d.nror6era- 
1. O6urue coo5Paxeultn
2. OpneurnpoBoquble pa3Mepbl Slnr6era n'[o-

TI,IIIbI

3. Ilouypn
4. [lnyuru '
5. Cuiruxarn3aqltognble 3aBecbl

6. Te.no TIJIoTHHII (aoaocaus)
7. Bolo6oft ulotassl 14 racHreJII{ suepruu

8. PIlc6ePua
l9-18. Eurri BoAocJII{BHbIx rpaBuraul{oHHblx 6eros-

HbIX IIJIOTHH

1. KoncrPYKqEH 6r,lxos
2. CtarraqecKl4e Pacqerbl 6ltxos

l9 - l 9 .ConpnxenH ' IBoAocJ IHBHb Ixqac re t ' t 6e roHH l t x
nJIorI{H c rayxulul{ qacrqluu u c 6eperaltu (conpn-

rarcutue v 6ePerontte Ymou)
1. KoHcrPyr'wrr YcroeB
2. Craru\ecnuft Pacqer YcroeB

Jlirrepatypa

crp-

541
543
543
544
545

545
546
547

547
547

548

549
549

54s

550
550

550

556
JDO

556
556
557
558
558
561
563

bbD
565
565

568
568
568
569

fnaea ABaAqarafl

Xefleso6eroHHble n 6eroHHste xonrpSopcHHe nJIorlIHbI

Kand. re)ct. HaAK Posauoe H' n'

2 0 - l . T n u u H K o H c T p y K I I H I { r o r r r p Q o p c H b l x t I J I o T l , I H S T 0l.7n

l. KlaccPrQuxatlun ' u' \'

i. iitnop"h" nepeKpbrrnn 572
, tr.7a

3. Boaoc.rr l{Buble nJIHTbl '  0t1)
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ctp.
l. _QyrauMeHrHbre nJtnrbr . .. 574
5. Konrp$opcbr
6. S.neuesrbr )r(ecrKocrr{ SZs

20- 2. flpeaeapureJrbHoe onpeAeJreHne ocHoBHbrx
pa3MepoB 9IeMeHTOB H TeXHHKO-gKOHOMr.rqeCKHx no_
xasare.ttefi rourpQopcHbrx nJroruH 5Z6

l. flaocxlle HanopHbre nJrurbr 5T6
2. Bo,qoc.nHBHbre nJrr.rrbr 5T6
3. @yn4aMeHTHbre rrJrnrbr ET6
4. A_pountre nepeKpbrrurr 5Z6
5. Konco"nbgbre oroJroBKH xourpeopcon 5T6
6. KoHrpgopcbr S7T
7. OnpeaeJrerrHe HeKoropbrx rexHHKo-sKoHoMHqe-

cKHx noxasarereri STg
20- 3. Pacqer xourpQopcHbrx n.rroruH STg

I. Pac,rer uanopHrix nepexpsrruft STg
2. Pac,rer BoAocJrHBHbrx n.rrur 580

rHe.MH 591
3. llnoroaporiHbre nJroruHbr 5gl
4. MaccuBHo-KoHrpQopcHue nJroruHbr bgl
5. ll"noruunr fipoirax rr{rroB 5gl

20-5. ll.toruun cncreuu A. M. CeHxoea. 592
Jfureparypa 592

fnaea ABaAuarb nepBag

,Ilepenraubile [JIorHHbr

Kaud. rexH. HaAK Jlarouaeurcoe A. 1v1.

2l- l. Tuntr AepeBflHHbrx rrJroruH
l. OcHosHbre qacru AepeBflHHbrx nJrorI{H
2. KraccnQaxaqun 4epeoaHuux rrJrorr4H

2l- 2. Onrcr6eru AepeBrruHbrx nJrorr.ru Hu3r{oro Ha-
ropa

-_/' l. CsafiHtre Qarcr6eru
2. CeafiHo-pffx{eBbre Salor6errr
3. Psxenue $"rrror6erir

2l- 3. @nrcr6eru [Jrorr{H ttoBbrueHHoro Harropa
l. KourprpopcHbre $.rru'6eru
2. Beprnxairbr{o-pflx{eBbre Q.nm6ertr
3. Hax"norrHo-prx{eBbre $.rrcr6ertr

2l- 4. Vcrou AepeBfiHHbrx n.roriiH
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n P E , A n C J I O B H E

Vcneunoe BhInoJIHeHI{e nJraHa rHApoTexrrrlrlecKoro crpouTeJrbcrBa
I CCCP, HaMerreHHoro B perxeHnrx XIX cbe3Aa KncC, conpoBoxAaeTcfl
AaanuefiIIIHM IuI{poKI{M pa3BHTHeM HayqHo-IaccJIeroBaTeJIbcKI{x, H3blcKargrrb-
cKHx H npoeKTunx pa6or. 

'

Cosercrar ruAporexHnqecKar Jrr{Teparypa cucreMarurleclg no[oJlHfleTcs
MarepHaJIaMn, orpax(arcIrIHMH nepe4onofi onbrr HayqHblx EccJreAoeaHr,rfi.
[poeKTI'IpOBaHI,Ifl, CTpOIATeJIbCTBa V gKcrrJryare'tluu rHAporexHHrrecKl,rx coopy-
xenair.

Hacr,osqee LrcAalue noAroroBJleHrrroe BcecorcsnbrM HayqHo-r,rccneAoBa-
TeJIbcKHM HHcrltryroM BoAocHa6>xenua, KaHaJInsauHH, ruAporexHrrqecKgx
coopyxeHur? H uuxeHepruofi ruAporeoJrorr{H (Bo.ryeo) , il{Meer qenbro cucre_
Marl{sHpoBarb B cxarofi $opnae cnpaBoq""i,u MarepaaJrbr rro ocHoBHbrM
BonpocaM fHApoTeXHHKH, O6qUrrr AJrfl ee pa3nraqHbrx orpac.rrefi.

Bnn4y o6ruapnocru H usoroo6pasnr Bo[pocoB rHAporexHHKH n orpa-
HHtIeHHocru o6leMa cnpaBoqHuKa, B HeM He ocBeu{arorcfl MeroAbI [poqgBo,{-
cTBa p'a6or H He rrpnBeAeHhr AaHHbile no c[equaJrbHbrM coopy]r(eHuflM, or-
HocfluluMcfl K Hc[o.tlb3oBaHnro eoAHofi gHeprHH, HHxeHepHbrM MeJIHopaqFflM,
pu6oxossficrsenHofi rHAporcxHHKe, rnopcrofi rHAporexHHKe, BoAocHa6xeunrc
H RAHaJLHSAIIUI'i, a raKxe AaHHbre IIo HeKoropblM orAeJIbHbIM COOpyx(eHHfM
(apounuM [JIorHHaM, Ty'HHenffM BbrlpaBnreJrbHbrM coopyx(eHuflM [r Ap.).

coopyxeuHfl peqHoro rpaHc[opTa u JrecocrrJraBa ocBeureHbr BecbMa
KparKo (ru.rlrosu, JreconpoflycKHbre coopyx(eHun) .

llpu cocraBJreHur{ cnpaBoqHr4Ka yrrregbr BecbMa rreHHbre saMeqaHllfl

PeqeHeeHroB: Vnpan.neHHr npoeKrupoB antfl' r{3brcKaH nfi u ucc.lteAoeaunfi Ars
crponreJrbcrBa ruAporexHnqecKr.{x coopyxeunfi (fuaponpoexr) fi Bcecoros-
Horo rocyAapcrBeHHoro npoeKrHoro HHcraryra fulposHeprorrpoeKr Muuu_
sFepcrBa eneKrpocraHqufi CCCP.

HayrrHoe peAaKTHpoBaHHe cnpaBorrHn*a Bbrno.rrHeHo

rpo$. A. H. Axyrllunna (r.n. Z\, 3BcJr,. Aerrr. H?vKHr H

A-poM rexH. HayK

rexHhKH PCOCP



C E PAAA qHN K NO r ET ilPOT EXffi{ KE

A',pom rexu. HayK npo$. E. B. D.rrrrsHnKoftr (macw l, 6*g H ll*l5),
A-porrr rexH. HayK. npoQ. M. M. fpnmnuuna (rnanu b, g, l0 u t6-84) u
Jlaypearou Cranuucroft n/g*r" A-poM rexn. Hayr( npo$. E. H. Xerrnoqxu-
r rb rM ( r *aeu3n4)

flpu cfioxdrrocrra fi odrunpnocrr{ BorrpocoB, ocBerrleHrrbrx B HaqrorrqeM
cfipaBoqHllKe, B HeM BO3MOX(HbI HeAOqeTbI, KOTOpbre Moryr BbrffBHTbCff UpH
rIoJIbsoB a:Hwv pru. B cBfl3I,I c grrlM Unctutyr Bogreo npocl{T qraiare.nefi co-
odttlmn o cBoux gaMeqagnffx a nolr{eJlaguffx, .no6bl yrrecrb l,rx B c.fieAyro-
IqeM MSAaHHH,'n'o aApecy: MocKea, f. l3l, E. tr(oqKu, a. l7a, BHI VI Bo4reo.

Hncrurgr Boileeo

o
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9,25926
g,l743l

2g5, gg
299,03
292,17
295,31
299,45
301 ,59
304,73
307,99
3l  I  ,02

6 503.8s
6 647'.6r
67g2 ,g l
6 939,79
7 098,22
7 239,23
7  3gg ,g l
7 542,96
7 697,69

8 0 l l , g 5
8 l7 l  ,29
8332.29
8 4e4:57
8 659,01
8824,73
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9 1 6 0 . 8 8
e  33r ;32

9 l
92
93
94
95
96
97
98
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t0r
t02
103
I04
105
106
107
108
109

10201
r0 404
r0 609
10  616
Il 025
il 236
n 449
rl  664
1t  881

4,6570
4,6723
4,6975
4,7027
4 ,7177
4,7326
4,7475
4,7622
4,7769

317 ,30
320,44
323,59

l 0 t
102
103
t04
105
I06
107
r08
109

030 30r
061 208
092727
t24864
157 625
l9r  016
225043
259 7t2
295029

l0,04gg
I0,0gg5
10, l4gg
10, lgg0
10,2470
10,2956
10,3441
10,3923
I0,4403

i l1
tt2
l l 3
lt4
l t 5
r r6
tt7
u8
1 1 9

232r
2544
2769
2 996
3 22s
3 456
3 689
3924
4 1 6 l

4,9059
4,8203
4,9346
4,g4gg
4,8629
4,8770
4, ggl 0
4,9049
4,glg7

348,72
351 ,96
355,00
358 ,14
361 ,29
364.42
367:57
370,71
373, 85

1 u
fi2
il3
1 1 4
I t 5
l l 6
117
I l 8
1 1 9

120
r20 t4 400

t464r
r4 884
15 129
15 376
t5 625
l5 876
16 r29
l6 384
l6  641

i0 ,5357
10,5830
10,6301
r0,6771
10,7239
l0,7703
l0 ,g167
l0, g62g
l0,g0g7

rr2sooo 
| 

,o,nun,

I I ,0000
I 1,0454
I  1,0905
l l , 1 3 5 5
l ,  lB03
|,2250
1,2694
1 , 3 1 3 7

4,9324 2,07glg

I 367 631
| 404928
1442897
| 4Bl 544
l 520875

560 896
601 613
643 032
685 r59

77t 561
815 848
860 867
906 624
953 r25

2 000 376
2 048 383
2097 t52
2 146 689

2,04532
2,04922
2,05309
2,05690
2,06070
2 , M
2,06819
2,07lg9
2,07555

2,09279
2,09636
2,0gggl
2,09342
2,0969l
2,10037
2,  10390
2,10721
2 , 1 l 0 5 g

9,00901
B,g2B57
8,94956
8,77193
8,69565
8,62069
8,54701
8,47459
9,40336

l0 935,9
l l122,0

l I  309 ,78,33333 376,99

121
122
123
t24
125
126
127
128
t29 I  I  ,3579

4,9461
4,9597
4,9732
4,9966
5,0000
5,0133
5,0265
5,0397
5,0529

8,26446
8,19672
8, 13009
8,06452
9,00000
7,93651
7,87402
7,91250
7,75194

380, t3
383,27
386,42
389.56
392',70
395,94
3gg, gg
402,12
405,27

t2l
r22
123
124
t25
t26
127
t28
t29

I 000 000 I0,0000
3 1 4 , 1 6

I 331 000 l 0 ,4gg l ,7914 2,Q4139 g,0g0g l 345,58 g 503,32
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r32
t33
r34
135
I36
137
138

.139

t4r
142
I43
I M
r45
146
t47
148
149

7 16l
7 424
7 689
7 956
8225
I 496
I 769
I 044
I 321

19 881
20 164
20 449
20736
2t 025
21  316
21 609
21904
22201

11,4455
I  1 ,4891
I 1 , 5 3 2 6
I  1 ,5758
I  I  , 6 1 9 0
I 1 , 6 6 1 9
11,7047
11,7473
I I  ,7BgB

11,8743
1 1 , 9 1 6 4
l l ,9583
12,0000
12,0416
12,0930
12,1244
12,1655
12,2066

12,2882
12,3288
12,3693
12,4097
12,4499
12,4900
12,5300
12,5698
12,6095

5,0788
5 , 0 9 I 6
5 , 1 0 4 5
5 , 1 1 7 2
5 , 1 2 9 9
5,1426
5 ,  1 5 5 1
5,1676
5 , l E O i

5,2048
5,2171
5,2293
5,2415
5,2536
5,2656
5,2776
5,2896
5,3015

5,3251
5,3369
5,3485
5,3601
5,3717
5,3832
5,3947
5,4061
5,4175

2,11727
2,12057
2,12395
2,12710
2,13033
2,13354
2,13672
2, l3ggg
2,14301

2,14922
2,15229
2,1553r'*
2,15836
2,16137
2,16433
2,16732
2,17026
2,77319

t g ,

2,17898
2 ,18194
2,18469
2,18752
2,19039
2,19312
2,19590
2,19966
2,20140

7,63359
7,57576
7 , 5 1 8 E 0
7 .46269
7:4074r
7,35294
7 ,29927
7,24638
7,19424

7,09220
7,04225
6,99301
6,94444
6,99655
6,84932
6.80272
6',75676
6,71741

6,62252
6,57895
6,53595
6,49351
6,45161
6,41026
6,36943
6,3291 I
6,28931

4 l  I  ,55
4 1 4 , 6 9
417.83
420',97
424,12
427,26
430,40
433,54
436,69

442,96
446,11
449,25
452,39
455,53
459,67
4 6 1 , 9 1
464,96
468 ,10

474,39
477,52
480,66
483,91
486,95
490,09
493,23
496,37
499,51

13 478,2
l3  694,9
t3 892,9
1 4  1 0 2 , 6
l 4  3 1 3 , 9
14526,7
1 4 7 4 l , l
14957,1
15 174,7

15  614 ,5
15 836,8
16 060,6
16 286,0
l 6  5 1 3 , 0
16741,5
16971,7
v 243,4
17 436,6

7 907 ,9
8 1 4 5 , 8
8 835,4
I626 ,5
8 869,2
I  1 1 3 . 4
I359 ,3
9 606,7
I855 ,7

l 3 l
r32
133
r34
135
136
r37
r38
139

l 4 l  -
142
143
LM
145
146
t47
148
149

151
t52
153
t54
155
156
t57
158
159

:"'
4

r40 l9 600 2744 000 I  1 ,8322 5 , 1 9 2 5 2,14613 7,14286 439,82 l5  393,8 140

r50 22500

151
t52
153
154
155
156
157
158
r59

2 2{8 091
2 299 968
2352637
2 406 t04
2 460 375
2 515 456
2 57t 353
2628072
2 685 619

2803221
2 863 288
2924207
2 985 984
3 048 625
3  112  136
3176523
3241 792
3 307 949

3 M295r
35 l l  808
3 5Br 577
3 652 264
3723 875
3 796 416
3 869 893
39443t2
4 019 679

3 375 000 12,2474 5 ,3133 2,17609 6,66667 471,24 17 671 ,5 150

22801
23 t04
23 409
23716
24 025
24 336
24649
24964
2528r

160 25 600 4 096 000 12 ,6491 5,4288 2,204t2

2,20693
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2,21219
2,21494
2,21749
2,22011
2,22272
2,22531
2,22799

6,25000
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6,17294
6,13497
6,09756
6,06061
6,02410
5,9E802
5,9523S
5,91716

20 106,2 160

r6 l
r62
163
164
r65
166
167
r68
169

25921
26214
26 569
26 896
27 225
27 556
27 8E9
28 224
28 561

417328r
425t 528
4330747
4 410944
4 492 r25
4 564 296
4657 463
4741 632
4 826 809

2,6886
2,7279
2,7671
2,8062
2,8452
2,8841
2,9228
2 ,9615
3,0000

5,4401
5,4514
5,4626
5,4737
5,4&18
5,4959
5,5069
5 ,51  78
5,5288

505,80
508,94
512 ,08
515,22
518 ,36
521 ,50
524,65
527,79
530,93

20 358,3
20612,0
20867,2
21124,1
2 l  382 ,5
21642,4
21 904,0
22167 , l
22431,8

1 6 1
162
r63
164
165
r66
167
16E
169

t70 28 900 4 913 000 13,0384 5,5397 2,23045 5,88235 534,07 22 698,0 t70
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13,0767
13 ,  I  149
13 ,1529
13,  I  909
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13,2665
13 ,3041
13,3417
13 ,3791

13,4536
13,4907
13,5277
13,5647
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13,6382
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1 3 , 7 1 1 3
13,7 477

l g n

t7l
172
173
174
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t76
177
l78
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29241
29 5:4
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3 l  684
32041

32761
33 124
33 489
33 856
34225
34 i.96
34 969
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35721

5 0 0 0 2 1 r
5 088 448
5 t 7 7 7 1 7
5 268 024
5 359 375
5 45t 776
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5929741
6 028 568
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6229 504
6 331 625
6 434 856
6 569 203
6644672
6 751 269
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5 , 5 6 1 3
5,5721
5,5328
5.5934
5,e 041
5,6147
5,6252
5,6357
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5,6671
5,6774
5,6877
5,69t0
5 ,7083
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5.7287
5,7388

2,23300
2,23i59
2,23t05
2,24055
2.24304
2,24551
2,24797
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2,25768
2,26007
2,26245
2,26492
2,26717
2,26951
2,27184
2,27416
2,27646

5,84795
5 , 8 1 3 9 5
5,7t035
5,74713
5,71429
5 , 6 8 1 E 2
5,64972
5 , 6 1 7 9 S
5,58659

5,52486
5,49451
5,46449
5,43479
5,40541
5,37634
5 ,34759
5 , 3 1 9 1 5
5 , 2 9 1 0 1

537,21
540.35
543,50
546,64
549,79
552.92
556,06
5 5 9 , 2 0
562,35

23 965,9
23 235,2
23506,2
23779,7
24 052-,9
24329,5
24 e05,7
24 994,6
25 164,9

25 446,9

171
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173
174
t75
r76
t77
178
t79

I t0 32 400 5 832 000 1 3 , 4 1 6 4 5,e452 2,25527 565,49 180

r 8 l
182
r83
184
185
1E6
187
l88
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568,63
57 |  ,77
574,91
578.05
5 g l ,  l 9
5 [4 ,34
587,48
590,62
593,76

25730,4
26  015 ,5
26 302,2
26 590,4
26 9t0,3
27 r71.6
27 484,6
27 759,1
28 055,2

8 l
82
83
84
85
86
87
88
89

36 100 6 859 000 13,7840 5,7489190 2,27875
I

5,263 I  6 596,90 28 352 I 190
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r92
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194
195
196
197
1 9 8
199

36 4sl
36 E64
37 249
37 636
38 025
38 416
38 t09
39 204
39 60r

5,7590
5,7690
5 . 7 7 9 0
5 ,7890
5,7969
5, t038
5 ,  B t86
5, B2B5
5,8383

6 967 871
7 077 888
7 t89 057
7 301 384
7 414 875
7 529 s36
7 645373
7 762392
7 860599

13,8203
13,8564
13 .8924
13,9284
13,9642
14,0000
14,0357
14,0712
14 ,1067

2,28103
2,29330
2,28556
2,287t0
2.29003
2,29226
2,29447
2,29667
2,29885

5,23560
5,20833
5 , 1 8 1 3 5
5 ,15464
5,12821
5,10204
5 .07614
5,05051
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600,04
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60s ,33
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6 1 2 , 6 1
615,75
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28652,1
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29 559,2
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30  171  ,g
30  4 [0 ,5
30790,7
31  102 ,6

1 9 1
t92
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198
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200 40 000 s oooooo j 14, l42 l 5,84t0 2 ,30103 5,00000 628,32 3 l  4 1 5 , 9 200
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202
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201
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206
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40 8C)4
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4 l  6 1 6
42025
42 436
42 849
43 264
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8  1 2 0 6 0 1
8242408
I 365 427
B 4E9 664
B  6 1 5  1 2 5
B 741 816
8 E69 743
8 998 912
I r29 329

14,1774
14,2127
14,2478
14,2829
1 4 , 3 1 7 8
14,3527
I  4 ,3575
14,4222
14,4568

5,8578
5,8675
5 , 8 7 7 1
5,8868
5 ,8964
5,9059
5 ,9 r55
5,9250
5,9345

2.30320
2,30535
2.30759
2,30963
2 ,31175
2,31367
2,31597
2 ,31  t  06
2,32015

4,97512
4,95050
4 , 9 2 6 1 1
4 , 9 0 1 9 6
4,97t01
4 , ci."1437
4,  E3092
4,  t0769
4,78469

631 ,46
634,60
e37,74
640, 18
6 4 4 , 0 3
647 ,17
6 5 0 , 3 1
6 5 3  , 4 5
6 5 6 , 5 9

3 1  7 3 0 , 9
32 0+7 ,4
3 2  3 6 5 , 5
3 2  6 f 5 ,  I
33  006,4
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3 3  9 7 9 , 5
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2 1 0 44 100 I 261 000 14,4914 5,9439 659,73 3 4 6 3 6 , 1  |  ' ' o
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4,5253
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4,5945
4,6287
4 6629
4,6969
4,7309
4,7649
4,7996

l g n
nn2

4

2tl
212
213
214
2t5
2 1 6
217
2 1 8
2t9

44521
449M
45 369
45796
46225
46 656
47 0:9
47 524
47 961

I 393 931
I 528 128
I 663 597
I 600 344
I 938 375

I 0 077 696
t 0  2 1 8  3 1 3
l0 3d0 232
l0 503 459

5,9533
5.9627
5,9721
5 , 9 9 1 4
5,9907
6,0000
6,0032
6 0185
6 ,0277

2,32428
2,326U
2,32838
2,33041
2,33244
2.33445
2,33646
2,33346
2,34044

4,73934
4,7169g
4,69484
4,67290
4 , 6 5 1 1 6
4,62963
4,60929
4 ,53716
4,56621

662,88
666, 02
6 6 9 , l 6
672,30
675,44
678,58
6 8 1 , 7 3
684,87
6 8 8 , 0 1

34966,7
35 298,9
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35 968. I
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36 643,5
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2
2
2
2
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2
2
2
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I
2
3
4
5
6
7
8
I
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52 900 l2 167 000 15 ,1658 6, 1269 2,3617.3 4,34783 722,57 547 ,6

48 400 l0 648 000 14,9324 6,0368 2,34242 4,54545 6 9 1 ,  l 5 3 8  0 1 3 , 3

221
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223
224
225
226
227
228
229

231
232
233
234
235
236
237
238
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48 841
49 284
49 729
50 176
50 625
51 076
51 529
51 984
52 441

53 361
53 824
54 289
54756
55 225
55 696
56 169
56 644
57 t2l

0 793 861
0 941 048

0)g 567
239 424
390 625
543 176
697 083
852 352

14,8661
l4,ggg7
14,9332
14,9666
15 ,0000
15.0333
15,0665
15,0997
15,1327

1 5 , 1 9 8 7
l5  .2315
15.2643
15.2971
15,3297
15,3623
15,3949
15,4272
15,4596

6,0459
6,0550
6 .0041
6.0732
6,0822
6 . 0 9 1 2
6 ,1002
6 , 1 0 9 1
6 ,  I  1 6 0

6 ,1358
6 ,1446
6 ,1534
6,1622
6 , 1 7 1 0
6,1797
6 ,1885
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6,2058

2,34439
2,34635
2.34830
2,35025
2,35218
2,35411
2,35603
2,35793
2,359t4

4,52489
4,50450
4,48430
4,46429
4,44444
4,42478
4,40529
4,3E596
4,36681

694,29
697,43
700,58
703,72
706,  t6
7 1 0 , 0 0
713 ,14
716 ,28
719,42

725,71
728,85
7 3 1 , 9 9
7 3 5 , 1 3
.738,27
741 ,42
744,56
747,70
750,84

38 359,6
38 707,6
39 057,1
39 408, I
39 760.8
4 0  I  1 5 , 0
40470,  B
40 828, 1
41 187,1

4l  909,6
42273,3
42 638,5
43 005,3
43 373,6
43743,5
4 4  1  1 5 , 0
44 388, I
44862,7

2 008 989

12 326 39r
l2  457 168
n e49 337
l2 812 904
12977 875
731442a6
13  312  013
13 4Bt 272
l3  651  9 r9

2,36361
2,36549
2,36736
2,369y2
2,37107
2,37291
2,37475
2,37658
2,37840

4,32900
4,31034
4,29185
4,27350
4,25532
4,23729
4,2lg4l
4 ,20168
4 , 1 8 4 1 0

221
222
223
224
225
226
227
228
229

231
232
233
234
235
236
237
238
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57 600 13 824 000 1 5 , 4 9 1 9 6,2145 2,38021 4,16667 753,98 45 238,9 240

241
242
243
244
245
246
247
248
249

58 081
58 564
59 049
59 536
60 025
6 0  5 1 6
61 009
6l  50+
62 001

i3 997 521
t4 172 488
14 348 907
14526784
14706 125
14 886 936
15 069 223
I 5 252 992
t5 438 249

15,5242
15,5563
1  5 ,5985
I 5 ,6205
15 6525
I 5,6844
15,7162
15,7480
15,7797

6,2231
6,2317
6 2403
6,2488
6,2573
6,2658
6.2743
6,2828
6,2912

2,38202
2,38362
2,38561
2,38739
2,38917
2,39094
2,3927 0
2,39i45
2,396i0

4,14939
4,13223
4 ,  I  1523
4,09836
4 ,081  63
4.06504
4,0.+858
4,032i6
4,0 i606

7 5 7 , 1 2
760,27
763,41
7e6,55
769,69
772,83
7 7 5 , 9 7
7 7 9 , 1 1
782,26

45  616 ,7
45 996, I
46377.0
46 759,5
47 143,5
47 529,2
47 916,4
48 305, 1
4g 695,5

241
242
243
244
245
246
217
2-18
249

1 5 , 8 1  1 4

l**

62 500 l5 625 000 6,2996 2,39794 4,00000 785,40 49 0S7,4
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260

26r
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263
264
265
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269
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257
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263
264
265
266
267
268
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63 001
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64 009
64 516
65 025
65 536
66 049
66 564
67 OBt

5 s l3 251
6 003 008
6194277
6 387 064
6 581 375
6777 2t6
6 974 593
7 173sr2
7 373979

17 779 581
t7 984728
18 tgr M7
18 399 744
t8 609 625
18 82t 096
19 034 163
l9 248 832
19 465 109
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5,8430
5,8745
5,9060
5,9374
5,9687
6,0000
6,0312

6,3090
6 ,3164
6,3247
6,3330
6,3413
6,3496
6,3579
6,3661
6,3743

2,39967
2,40140
2,40312
2,40493
2,40654
2,40924
2,40993
2,41162
2,41330

2,41664
2,41830
2,41996
2,42160
2,42325
2,42499
2,42651
2,42913
2,42975

3,98406
3,96825
3,95257
3,93701
3,92157
3,90625
3,99105
3,87597
3 , 8 6 1 0 0

799,54
7 9 l , 6 g
794,92
797,96
8 0 1 ,  I  1
804,25
807,39
8 1 0 , 5 3
8 1 3 , 6 7

6,0624
6,0935

67 600 t7 576000 16,1245 6,3825 2,41497 3,94615 8 1 6 , g l 53 092,9
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68 644
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69 696
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70 756
7t 2E9
7t 824
7236r

6,1555
6, lg64
6,2173
6,2491
6,2798
6,3095
6,3401
6,3707
6,4012

6,3907
6,3989
6,4070
6 ,4151
6,4232
6,4312
6,4393
6,4473
6,4553

3,83142
3,81679
3,80229
3,7B7gg
3,77359
3,75940
3,74532
3,,73134
3,71747

819 ,96
823 ,10
826,24
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832,52
835,66
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841,95
845,09
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274
275
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284
285
286
287
288
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271
272
273
274
275
276
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28t
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283
284
285
286
287
288
289

78 400 21 952 000 16,7362

73 441
73984
74529
75 076
75625
76 176
76729
77 284
77 841

79 961
79 524
80 089
80 656
8l 225
81 796
82 369
82944
83 521

19 902 5I I
20 123648
20346 4t7
20570824
20 796 875
21 024 576
21 253 933
2t 484 952
2t 717 639

22 t88041
22 425768
22665 r87
22 906 304
23 t49 125
23 393 656
23 639 903
23 887 872
24 t37 569

6,4621
6,4924
6,5227
6,5529
6,5831
6,6132
6,6433
6,6733
6,7033

16,7631
16,7g2g
16,E22S
16,8523
l 6 , 8 8 1 g
1 6 , 9 1 l 5
1 6 , 9 4 1 I
16,9706
17,0000

6,4713
6,4792
6,4872
6,4951
6,5030
6 ,5109
6 ,5197
6,5265
6,5343

2,43297
2,43457
2,43616
2,43775
2,43933
2,44091
2,M249
2,44404
2,44560

3,69004
3,67647
3,66300
3,64964
3,63636
3,62319
3 , 6 1 0 1 I
3,59712
3,59423

3,55872
3,54610
3,53357
3 , 5 2 1 1 3
3,50877
3,49650
3,48432
3,47222
3,46021

85 I ,37
854,51
857,65
960,90
863,94
867,09.
870,22
873,36
876,50

6,5421 2,M716 3,57143 879,65 61 575,2

6,5499
6,5577
6,5654
6,5731
6,5809
6,5895
6,5962
6,6039
6 , 6 1 1 5

2,44971
2,45025
2,45179
2,45332
2,45494
2,45637
2,45799
2,45939
2,46090

882,79

907,92

17,0294 9 l  I  ,06
84 100 24 389 000 6 , 6 1 9 1 2,46240 3,44928 66 052,0



rJIABA IIEPBAfl. MATEMATHKA
l 3

Il podotrtcexue ra6a. I-2

3

V; l g n

291
292
293
294
295
296
297
298
299

84 681
85 264
85 849
86 436
87 025
87 616
88 209
88 804
89 401

24 642 l7l
24 897 088
25153757
25 412 184
25 672 375
25 934 336
26 198 073
26 463592
26 730 899

17 ,0i:87
I 7, 0gg0
17,1172
17,1464
17,1756
17,2047
t7 .2337
17,2627
17,2916

6,6267
6,6343
6,6419
6,6494
6,6569
6,6644
6 , 6 7 1 9
6,6794
6,6969

2,46399
2,46539
2,46687
2,46935
2,46982
2,47129
2,47276
2.47422
2,4V567

3,43643
3,42,166
3,41297
3,40136
3,3S9S3
3,37838
3,36700
3,35570
3,34448

914,20
9 1 7 , 3 5
920,49
923,63
926,77
9 2 9 , 9 1
933,05
9 3 6 , 1 9
939,34

66 509,3
66 966,2
67 425,6
67 886,7
6g 349,3
6 g  9 1 3 , 4
69 279,2
69 746,5
70215,4

291
292
293
294
295
296
297
298
299

90 000 27 000 000 17 ,3205 6,6943 2,47712 3,33333 942,48 70 695,8

301
302
303
304
305
306
307
308
309

90 601
gt 204
9l 809
92 416
93 025
93 636
94249
94 864
95 481

27 270901
27 543608
27 8r8 t27
28094 464
28 372 625
28 652 616
28934 443
29 2t8 n2
29 503 629

t7 ,u94
17,3781
17,4069
17,4356
17,4$42
77,4929

;17,5214
17,5499
17,5784

6 , 7 0 1 8
6,7092
6 ,7166
6,7240
6 ,7313
6,7397
6,74e,0
6,7533
6,7606

2,47857
2,48001
2,48144
2,48287
2,48430
2,48s72
2,48714
2,48855
2,48996

3,322:26
3 ,31  126
3,30033
3,28947
3,27869
3,26797
3,25733
3,24675
3,23625

945,62
948,76
951 ,90
955;04
958 ,19
961,33
964.47
967,61
970,75

71157  ,9
7l  631 ,5
72106,6
72583,4
72061,7
73 541 ,5
74023,0
74 506,0
74 990,6

301
302
303
304
305
306
307
308
309

29 791 000 6 , 7 6 7 9 3,22a81 973,89 75 476,8

32 768 000 I7 ,ggg5 3 ,12500 80 424,8

3il
312
3r3
3 1 4
315
316
3r7
318
3r9

9672r
97 344
97 969
98 596
99 225
99 856

100 489
ral n4
1 0 1  7 6 1

103 041
103 684
r04 329
104 976
105 625
106276
106 929
107 5E4
108 241

30 080 231
30 371 328
30 664 297
30 959 144
31 255 875
31 554496
31 855 0r3
32157 432
32461759

33 076 161
33 386 248
33 698 267
34 012224
34 328 t25
34 645 976
34 965 783
35287 552
35 6l l 2E9

17,6352
17,6635
1 7 , 6 9 1 8
17,7200
17,7482
17,7764
t7,8045
17,8326
17,6606

7 ,9165
7,9444
7,9722
8,0000
8,0278
8,0555
8,0831
8 , 1 1 0 6
8,  1384

6 ,7752
6,7824
6,7897
6,7969
6,8041
6 , 9 1 1 3
6 , 9 1 9 5
6,9256
6,9329

6,6470
6,8541
6 , 9 6 1 2
6,8683
6,8753
6,8824
6,8894
6,8964
6,9034

2,49276
2,49415
2,495f,
2,49693
2,49831
2,49969
2 ,50106
2,50243
2,50379

3,21543
3,20513
3,19489
3, l&47l
3 ,17460
3,16456
3,1-r,457

_ 3,14465
3,13460

977,04
9 6 0 , l 8
983,32
986,46
999,60'992,74
995,99
999;03

I 002,20

75964,5
76 453,8
76944,7
77 437,1,
77 931,1
78 426,7
7g 923,9
79 422,6
79922,9

3 1 1
312
313
314
315
316
3r7
318
319

321
322
323
324
325
326
327
328
329

2,50651
2,54786
2,54320
2,51055
2 ,  51  188
2,51322
2,51455
2,51597
2,51720

3,  I  1526
3,10559
3.09598
3.0s642
3,07692
3,06748
3 ,05810
3,04878
3,03951

1 0 0 9 , 5
I  0 1 1 , 6
| 014,7

0 1 7 , 9
0 2 1 , 0
024,2
027,3
030,4
033,6

80 928,2
81 433i2
8 1 9 3 9 , 8
82 448 ,0
E2957,7
E3 460,0
E3 991 ,8
s4 496,3
s5  012 ,3

32r
322
323
324
325
326
327
328
329

t0B 900 35 937 000 lg,1659 6 ,9104 2 ,51351 3.03030 1 0 3 6 , 7 E5 529,,9



PASilEJt nEPBHn. OEUHn
l 4

331
332
333
334
335
336
337
338
339

109 561
n0 224
1 1 0 8 8 9
l l l  5 5 6
1r2225
112 696
113 569
114244
I  l 4  9 2 1

36 264 691
36 594 368
36 926 037
37 259 704
37 595375
37 983 056
38272753
38 614 472
38 958 921

lB,l93,t,
I  8 ,2209
I g, 2483
18,2757
18 ,3030
18,3303
18,3576
18.3848
1 8 , 4 1 2 0

t3,gl74
13,9244
t 3 , 9 3 1 3
(3,9382
t3 ,9451
t j ,  9521
t3,9559
6, 9658
6,9727

2 ,51983
2,52114
2,52244
2,52375
2,52i 04
2,52ti34
2,52763
2,52892
2,53020

3 , 0 2 1 1 5
3, 01 205
3,00:00
2 .99401
2.95507
2 .97619
2,96736
2,95859
2,94985

039,9
043,0
046.2
049.3
012,4
055,6
05E,7
061  ,9
065,0

86 049,9
86 569,7
67 002,0
8 7  6 1 5 . 9
E 8  1 4 1 . 3
88 063,3
89  196 ,9
E9 727 ,0
90 258,7

331
332
333
334
335
336
337
338
339

340 I l5 e00 39 304 000 I  8,439 I 6,9795 2 ,5314E 2 , 9 4 i l  8 I  0 6 8 , 1 90 792 0 340

341
342
343
344
34s
346
347
348
349

1 1 6  2 B l
I  l6 964
tt7 649
1 1 8 3 3 6
119 025
I  1 9  7 1 6
120 409
l2l to4
l 2 1  6 0 1

39 651 821
40001 688
40 353 e07
40 707 584
41 063625
41 421 736
41 781 923
42 t44 t92
42 508 549

18,4662
18,4932
18,5203
18,5472
18,5742
l  g  , 6 0 1 1
19,6279
18,6548
1 9 , 6 8 1 5

6 ,9E64
6.9932
1/,0000
:/, 00s8
1/ ,0136
1i ,0203',7 

;0271
:i ,0338'/ ,0406

2,53275
2,53403
2,53529
2,53656
2,53792
2,53909
2,54033
2,54158
2,54283

2,93255
2,92399
2.9t545
2,90698
2, E9855
2,  E9017
2 ,88194
2,87356
2,86533

071  ,3
074,4
077,6
0:0,7
083,8
067,0
090 ,1
093,3
096,4

9 1 3 2 6 , 9
9 l  963,3
92 401 ,3
92240.9
93 482,0
94024.7
94 559,0
9 5  1 1 4 , 9
95 662,3

341
342
343
344
345
346
347
348
349

flpodoncrcenue ra6i. I-2

nf, |  V'r r l  i r ;

351
352
353
354
355
356
357
358
359

350 r22 500 I  8, 708342 875 000

351
352
353
354
355
356
357
358
359

7 ,0473 2,54407 2,85714 I  099 ,6 9 6  2 1 1 , 3

r2320r
123 904
124 609
125 316
126 025
126 736
r27 449
128 164
128 BBI

43243551
43 614 203
43986977
44 361 864
44738 875
45  118  016
45 499 293
45 882712
46268279

18,7350
lB,7617
I8,7883
18 ,8149
l 8 , 8 4 1 4
18,E660
18,8944
18,9209
18,9473

'7,0540
'7 

,0".07
7 ,0674',7,0740
',7,0:07
'7,0373

1/,0940
12 ,1006
",7,1072

2,54531
2,54651
2,54777
2,54900
2,55023
2,55145
2,55267
2,55388
2,55509

2,84900
2 , t4091
2,83286
2,92486
2 ,91690
2, t0599
2 , 8 0 1 1 2
2,793?,A
2,79552

102,7
1 0 5 , 8
1 0 9 , 0
l l2, l
1 1 5 , 3
1 1 8 , 4
121  .5
124,7
127,8

96 761 ,8
97 314,0
97 867 ,7
98 423.0
98 979,9
99 539,2

100 098
100 660
10r223

129 600 46 656 000 I  9 ,9737

r30 32r
l3r 044
l3l  769
132 496
133 225
133 956
134 689
135 424
1 3 6  l 6 l

47 045 881
47 437 928
47 832 t47
48228544
48627 125
49027 896
49 430 863
49 836 032
50 243 409

9.0000
9,0263
9,0526
9,0788
9 , 1 0 5 0
9 , l 3 l  I
9 . 1 5 7 2
9 , 1 9 3 3
9 ,2094

1 i , 1 1 3 8

',/,1204
',7,1269

: / ,1335',7,1400

:7 ,1466
1 / , 1 5 3 1
: / ,1596
:/  ,  l66l',7,1726

2,55751
2,55971
2,55991
2 ,561  I0
2,56229
2.56348
2,r.6467
2,56585
2.56703

2,77008
2,76243
2,75482
2,74725
2,73973
2,73224
2,724t0
2,71739
2,710Q3

134,1
137,3
140.4
143 ,5
146,7
149 .8
153 ,0
1 5 6 .  I
159,2

023:o4
02 922
03 491
04 0i2
04 635
05 209
05 785
06 362
06 941

2,55630 2,77778 1  1 3 1 , 0 101 788

361
362
363
364
365
366
367
368
369

361
362
363
364
365
366
367
368
369

370 136 900 50 653 000 19,2354
"7,1791

2,56820 2,70270 | 162,4 107 52r 370



ruIABA NEPBAfl. MATEIfiATHKA

Ifpodonreuue ra6n. I--2

nll2

4
n:i

3

{ ;

7,  lE55
7,1920
7 ,1984
7,2048
7 ,2112
7  , 2 1 7 7
7,2240
7,2304
7,2369

v';

9 , 2 6 1 4
9,2873
9 , 3 1 3 2
9,3391
9,3649
9,3907
9 , 4 1 6 5
g,4422
9,4679

I 000
lg rt

371
372
373
374
375
376
377
378
379

144 4003E0 54 872 000

r37 64r
138 384
139 129
139 876
r40 625
l4r 376
t42 t29
142 884
143 641

5 l  064  B l l
51 478 848
51 895 I 17
52313624
s2734375
53r57 376
53 582 633
54 010 152
54 439 939

2,56937
2,57054
2,5717t
2,57287
2,57403
2,57519
2,57634
2,57749
2,57864

2,69542
2 ,68917
2 .6t097
2,673t0
2,66667
2,65957
2,65252
2,64550
2,63952

1 6 5 , 5
1 6 9 , 7
l 7 l , g
175,0
I 7 8 ,  I
1 8 1 , 2
1 9 4 , 2
1 8 7 , 5
1 9 0 , 7

r08 103
108 687
l0g 272
109 858
r10 447
i l l  036
l l t  6 2 8
t72221
I  1 2  8 1 5

I  l 3  4 1 1

37t
372
373
374
. 7 1 D

376
377
378
379

l9 ,4936 7.2432 2,57978 2 ,6315S I  lg3 ,  g 380

l 5  r

381
382
383
384
385
386
387
388
369

r45  l6 l
r45924
146 689
147 456
r48225
148 996
r49769
150 544
151 321

55 306 341
5s742968
56 l8t 887
56 623 104
57 066 625
i:7 512 456
57 960 603
58 4l | 072
58 863 869

9 ,5192
9,5448
9,5704
9.5959
I .6214
9,6469
9,6723
9.6977
9,723r

7,2495
7,2558
7,2622
7,2685
7,2748
7,281r
7,2874
7,2936
7,2999

2,58092
2,58206
2,59320
2,59433
2.58546
2,58659
2,58771
2,58883
2,53995

2,62467
2 , 6 1  7 6 0
2,61097
2,e}+n
2,59740
2,59067
2,58398
2,57732
2,57069

I  96 ,9
200 ,1
203,2
206 ,4
209 ,5
212,7
215,5
2 1 8 , 9
222,1

4 009
4 e08
5 209
5  8 1 2
6  4 1 6
7 021
7 628
8237
8 847

381
382
383
384
385
386
387
388
389

152 100 59 319 000 19,7484 7 ,3061 2,59106 2 ,56410 | 225,2 r t9 459
i 
sso

64 000 000 20,0000 7,3681 2,60206 2,50000 256,6

391
392
393
394
395
396
397
398
399

401
402
403
404
405
406
407
408
409

152 881
r53 664
154 449
155 236
156 025
t56 816
157 609
158 404
159 201

59 776 471
60 236 288
60 698 457
61 162 984
61 629 875
62 099 136
62570773
630M792
63 521 199

64481 201
64 964 t08
65 450827
65 939 264
66 430 125
66 923 416
67 419 143
67 917 312
68 417 929

9,7737
9,7990
9,8242
g,8,494
9,8746
9,8997
9,9249
9,9499
9,9750

7 ,3124
7 , 3 1 8 6
7,3248
7 ,3310
7,3372
7 ,3434
7,3496
7,3658
7 ,3619

7 ,3742
7,3E03
7,3864
7 ,3925
7,3986
7,4047
7 .4108
7 ,4169
7,4229

2,59218
2.59329
2,59439
2,59550
2,59660
2,59770
2,59879
2,59989
2,60097

2,60314
2,e0423
2,€0531
2,60638
2.e0746
2.60853
2,e0g5g
2,61066
2,61172

2,55754
2,55102
2,54453
2,53807
2,53165
2,52525
2,51899
2,51256
2,50627

2,49377
2,48756
2,48139
2,47525
2,46914
2,46?,05
2;45700
2,45098
2,44499

228,4
2 3 1 , 5
234,6
237,8
240,9
244,1
247,2
250,4
253,5

259,8
262,9
266,  I
269 ,2
272,3
275,5
279,6
2gl  ,8
284 ,9

t20 072
t20 687
r2l 304
l2l 922
122542
123 163
123786
124 410
125 036

391
392
393
394
395
396
397
398
399

60 801
6l e04
62 409
63 216
64 025
64 836
65 649
66 464
67 2Bl

20.0250
20;o4ee
20,0749
20,0999
20 t246
20,1494
20,1742
20,1990
20,2237

26 293
26 923
27 156
28 190
28 825
29 462
30 100
3074r

t31 382

401
402
403
404
405
406
407
408
409

&e..

168 100 68 921 000 20,2485 7,4290 2,61278 2,43902 132 025 410410 I 288, I



PA3IIEJI rIEPBhrn. OEUiln.  1 6

[Ipodonmenue ra6t. I-2

,11 I
412
413
414
,115
,t l6
4t7
418
419

68 921
69 744
70 569
71 396
72225
73 056
73 889
74724
75 561

291,2
294,3
297,5
300,6
303,8
306,9
3 1 0 , 0
3 1 3 , 2
3 1 6 , 3

4rl
412
413
414
415
416
4t7
4 lB
4 1 9

69 426 531
69 934 528
70 444997
70957 944
7l473375
71 991 296
72 511 713
73034632
73 560 059

20,2731
20,2978
20,3224
20,3470
20,3715
20,3961
20,4206
20,M54
20,4695

7,4350
7,4410
7,4470
7,4530
7,4590
7,4650
7 , 4 7 1 0
7,4770
7,4829

2 ,61384
2,61490
2,61595
2,617Q0
2,61605
2,61909
2,62014
2 ,62119
2,62221

2,43309
2,42719
2,42131
2,41546
2,40964
2,40395
2,39809
2,39234
2,38663

32670
33 317
33 965
34 614
35 265
35 918
36 572
37 228
37 s85

74 088 000 I  3 1 9 , 5

421
422
!23
424
425
426
427
428
129

t77 241
178 084
178 929
t79 776
180 625
t8l 476
182 329
183 184
184 041

74 618 461
76 tlr 448
75 686 967
76225 024
76765 625
77 308776
77 854 483
78 402752
78 953 589.

20,5183
20,5426
20,5670
20,5913
20,6155
20,6398
20,6640
20,6992
20,7123

7,4949
7,5007
7,5067
7,5126
7,5185
7,5244
7,5302
7,5361
7,5420

2,62428
2,62531
2,62634
2,62737
2,62839
2,62941
2,63043
2,63144
2,63246

2,37530
2,36967
2,3M07
2,35849
2,35294
2,u742
2,3/.192
2,33645
2,33100

322,6
325,9
328,9
332 ,0
335,2
338 ,3
3 4 1 , 5
3M,6
347,7

139 205
139 867
140 531
141 196
l4l 863
t42 531
t43201
143872
t44 545

421
422
423
424
425
426
427
428
429

V;

20,7364

431
432
433
,,134
435
436
437
€8
439

85 761
86 624
87 489
88 356
89 225
90 096
90 969
91 844
92721

80 062 991
80 621 568
8t 182737
81 746 504,
823r2875,
82 8Bl 856.
83 453 453
84Q27 672
84 604 519

20,7605
20,7846
20,8097
20,8327
20,9567
20,8906
20,9045
20,9284
20,9523

7,5537
7,5595
7,5654
7,5712
7,5770
7.5828
7:5886
7:5944
7,6001

z,oiua
2,63548
2,63649
2 , 6 3 7 4 9 :
2,63849
2,63949
2,64048
2,64147
2,64246

2,32019
2,31491
2,30947
2,30415 ,
2,29995
2,29358
2,28833
2 ,28811
2,27790

354,0
357,2
360,3
363,5
366,5
369,7
372,9
376,0
379,2

145 896
146 57 4
147 25;4
t47 934
148 617
149 301
149 987
150 674
l5l 363

431
432
433
434
435
436
437
438
439

193 600 85 184 000 20,9762 7,6059 2,64345 2,27273 1 3 8 2 , 3 r 52 053 440

441
442
443
444
445
44
447
448
449

194 481
I95 364
196 249
197 r36
l98 025
r98 916
199 809
200704
201 601

85766 121
86 350 886
86 938 307
87 528384
88 l2l 125
88 716 536
89 314 623
89 915 392
90 518 849

21,0000
21,0238
21,0476
21 ,0713
2l  ,0950
2l,ll87
21,1424
2l  ,  i660
2 l  , 1 8 9 6

7 ,6117
7 ,6174
7,6232
7,6289
7,6346
7,6443
7 ,6460
7,6517
7 ,6574

2,6M44
2,64542
2,64640
2,64738
2,64836
2,64933
2,65031
2 ,65129
2,65225

2,26757
2,26244
2,25734
2,25225
2,24719
2,24215
2,23714
2,23214
2,22717

385,4
389 ,6
391,7
394,9
398,0
401,2
404,3
407 ,4
4 1 0 , 6

t52745
153 439
r54 134
154 830
155 528
156 228
156 930
157 633
158 337

441
442
M3
4M
445
M6
447
448
M9

202 500 91 125 000 21,21,32 7,6631 2,6f321 2,22222 1 413,7 159 043



TJIABA NEPBAfl. IVIATEMATTIKA

Ilpodomceuue ra6n. I-2

l g n
nn2

4

45r
452
453
454
455
456
457
458
459

203 401
204304
205 209
206 I 16
207 025
207 936
208 849
209 764
210  68 I

91 733 851
92 345 408
92959 677
93 576 664
94 196 375
94 818 816
95 443 993
96 071 912
96702579

21,2368
21,2603
21,2838
2l,3073
21,3307
21,3542
21,3776
21,4009
21,4243

7,6688
7,6744
7,6801
7,6857
7,6914
7,6970
7,7026
7,7082
7,7138

2,65418
2,65514
2,65610
2,65706
2,65801
2,65896
2,65992
2,66097
2,06191

2,21729
2,21239
2,20751
2,22064
2,19780
2, 19298
2 , l g 8 l g
2,18341
2,17865

4 1 6 , 9
420,0
423,1
426,3
429,4
432,6
435,7
439,9
442,0

159 751
160 460
l6 l  l 7 r
161 863
162s97
163 313
164 030
164748
165 468

451
452
453
454
455
456
457
458
459

97 336 000 21 ,4476 7,7194 2,66276 | 445,1

240 100 I 17 649 000 22,1359 7,9837 2,69020 2,04092 1 5 3 9 , 4

461
462
463
464
465
466
467
468
469

212 521
213444
214 369
215 296
216 225
2r7 156
218 089
2t9 024
219 961

22t 841
222784
223729
224676
225 625
226576
227 529
228 484
229 Ml

231 361
232324
233 289
234256
235225
236 196
237 169
238 t44
239 121

97 972181
98611  128
99252847
99 897 344

100544625
101 194696
t0t 847 563
102503232
103 161 709

t04487 lll
105 154 048
105 B23 817
106 496 424
t07 l7t 875
107 8s0 176
108 531 333
109 215 352
109 902 239

111  284641
l l l  980 168
t12678587
I 13 379 904
114084 125
rt4.79r 256
l1550l  303
1t6214272
l16 930 r69

21,4709
21,4942
2 l ,5174
21,5407
21,5639
2l ,5870
2.1,6102
21,6333
21,6564

7,7250
7J306
7,7362
7,7418
7,7473
7,7529
7,7584
7,7639
7,7695

7 ,7805
7,7860
7,7915
7,7970
7,8025
7,8079
7,9134
7,g lgB
7,8243

7,8352
7,8406
7,8460
7,9514
7,8569
7 .8622
7 ,8676
7 ,8730
7,9794

2,66370
2,66464
2,66558
2,66652
2,66745
2,66939
2,66932
2,67025
2,67117

2,67302
2,67394
2,67496
2,67578
2,67669
2,67761
2,67852
2,67943
2,69034

2, 16920
2,16450
2,15983
2,15517
2,75054
2,14592
2,14133
2,13675
2,13220

2,12314
2,  I  lg64
2 , 1 1 4 1 6
2,10970
2,10526
2,  10084
2,09644
2,09205
2,09769

448,3
451.4
454,6
456,6
460,8
464,0
467,L
470,3
473,4

496,0
489, I
492,3
495,4
499,5
r01,7
504,8

66  914
67 639
68 365
69 093
69 823
70 554
7t 287
72021
72757

174284
174974
l 7 s 7 t 6
t76 4F.O
t77 i05
177 952
t7B70l
179 451
tEO 203

| 479,7
I  482 ,8

461
4az
463
4e,4
465
466
467
468
469

471
472
473
474
475
476
477
478
479

ig'470

471
472
473
474
475
476
477
478
M9

21,7025
21,7256
21 ,7486
21,7715
21,7945
21,8174
2l ,8403
21,8632
21 ,8861

21,9317
21,9545
21,9773
22,0000
22,0227
22,0454
22.0681
22,0907
22,1133

220 900 r03 823 000 21,6795 7,7750 2,67210 2,12766 | 476,5 173 494

230 400 I 10 592 000 2l ,9089 7,8297 2,69124 2,09333 1 5 0 9 , 0

5 l l , l
574,2
517,4
520,5
523,7
5:6.  B
530,0
533 ,1
536,2

180 956

l E l  7 l  l
t82 467
r83225
lb3 984
184745
l85 508
t86272
167 038
187 805

481
482
483
484
485
486
487
488
489

2,68215
2,69305
2,69395
2,69495
2,68574
2,69664
2,68753
2,69842
2,66931

2,07900
2,07469
2,07039
2,06612
2,06196
2,05761
2,05339
2  , 0 4 9  t 8
2,04499

481
482
483
464
485
486
467
488
489



r 8 PA3TIEJI NEPBbIN. OBWHE

Ilpodotwceuue ra6rt. I-2

491
492
493
494
495
496
497
498
499

241 0Bl
242064
243049
244036
245025
246 016
247 009
248 004
249 001

\8370771
I 19 095 488
l l9  823 157
120 5'c3784
l2t 287 375
122 023 936
t22763 473
123 505 992
t2425t 499

[ ;

22,1595
22, l8 l l
22,2036
22,2261
22,2486
22,2711
22,2935
22,3159
22,3383

a

/ r -
1 /y n

7 , 8 8 9 1
7 ,8944
7,8998
7,9051
7 , 9 1 0 5
7 , 9 1 5 8
7,921r
7,9264
7,9317

2,69108
2,69197
2,69295
2,69373
2,69461
2,69548
2,69636
2,69723
2 ,69g10

2,03666
2,03252
2,02840
2,02429
2,02020
2 , 0 1 6 1 3
2,01207
2,00803
2,00401

542,5
545,7
548,8
5 5 1 , 9
555 ,1
559,2
5 6 1 , 4
564,5
567,7

189 345
190 I  l7
190 890
rgi 665
t92 442
193221
194 000
194782
195 565

l g n Tn'
4

4 9 1
492
493
494
495
496
497
498
499

250 000 125 000 000 22,3607 7,9370 2,69997 2,00000
I

I  570.8 i  196 350, I
I
I

501
502
503
504
505
505
507
508
s09

I

25t 00t
252004
253 009
254 016
255025
256 036
257 049
258 064
259 081

t2575t 501
126 s06 008
t27 263 527
128 024 064
128787 625
129 554216
r30 323 843
l3 l  096 512
13r 872229

22,3830
22,4054
22,4277
22,4499
22,4722
22,4944
22,5167
22,5389
22,5610

7,9423
7 ,9476
7,9528
7,9581
7,9634
7,9686
7 ,9739
7,9791
7,9843

2,69994
2,70070
2,70157
2,70243
2,70329
2,70415
2,70501
2,70586
2,70672

I ,99601
1,99203
1,98807
1 , 9 8 4 1 3
1,98020
1,97628
|,97239
1,96950
1,96464

I 5 7 3 , 9
|  5 7 7  , l
I  5 8 0 , 2

583,4
586,5
589,6
592;8
595,9
599 ,1

197 136
t97 923
198 713
199 504
200 296
201 090
201 886
202 683
203 482

501
502
503
504
505
506
507
508
509

132 651 000 22,5832 7,9996 2,70757 I ,96078 | 602,2

140 608 000 22,8035 8 , 0 4 1 5 2,71600 I ,92308 1 6 3 3 , 6

5 1 1
512
513
5t4
5 1 5
516
5t7
518
519

26t t2l
262 144
263 169
264 196
265225
266 256
267 289
268324
269 361

33 432 831
342t7 728
35 005 697
35796744
36 590 875
37 388 096
38 188 413

138 991 832
139 798 359

4t 420 761
42236 648
43 055 667
43877 824
44703 r25
45 531 576
46 363 l83
47 197 952
48 035 889

22,6053
22,6274
22,6495
22,6716
22,6936
22,7156
22,7376
22,7596
22,7816

7,9948
8.0000
s,0052
8 ,0104
8 ,0156
8, 0208
8,0260
8 , 0 3 1 I
8,0363

2,70842
2,70927
2,71012
2,71096
2,7 l l8 l
2,71265
2.71349
2,71433
2,71517

1 ,95695
I ,95312
I ,94939
1,94553
1,94175
I ,93798
1,93424
I ,93050
1,92679

605,4
609,5
6 1 1 , 6
6 1 4 , 8
617 ,9
621,1
624,2
627,3
630,5

636, B
639,9
643,1
646,2
649,3
652,5
655,6
658 ,8
6 6 1 , 9

205 084
205 887
206 692
207 499
208 307
209 tt7
209 928
210741
211 556

5 l l
512
513
514
515
5 r 6
5t7
5 1 8
519

521
522
523
524
525
526
527
528
529

27t 441
272 484
273529
274576
275625
276 676
277 729
278784
279 B4l

22,8254
22,8473
22,8692
22,8910
22,9129
22,9347
22,9565
22,9783
23,0000

8,0466
8  ,0517
9,0569
8,0620
8, 067 I
8,0723
8,077 4
9,0825
8,0876

2,71684
2 ,77767
2,71850
2,71933
2,72016
2,72099
2,72181
2,72263
2,72346

I , 9 1 9 3 9
1 , 9 1 5 7 1
1 . 9 1 2 0 5
I .90840
l :90476
1 , 9 0 1 1 4
1,89753
I ,89394
1,89036

3 189
4 008
4829
5 651
6 475
7 301
8 128
8 956
I 787

I
I
I
I

521
522
523
524
525
526
527
528
529

280 900 148 877 000 23,0217 8,0927 2,72428 1,88679 220 6lB



TJIABA NEPBAfl. MATEMATHKA
1 9

If podo.atrceuue ra6.n. 1-2

{;

23,0434
23,0651
23,0869
23,1084
23 , l30 l
23,1517
23,t733
23,1948
23,2164

23,2594
23,2809
23,3024
23,3238
23,3452
23,3666
23r3880
23,4094
23,4307

l g n
xnz

4

531
532
533
534
535
536
537
538
539

281 961
283 024
284 089
285 156
286 225
287 296
288 369
289 444
290 521

149 72t 291
150 568 768
lst 4rg 487
t52273304
153 130375
r53 990 656
154 854 153
t55720872
156 590 819

t58340 421
159 220 088
160 103 007
160 989 184
161 878 625
162771336
163 667 323
164 566 592
165 469 149

8,0978
8, l02B
8,1079
8 , 1 1 3 0
8 ,  I  1 8 0
8 , 1 2 3 1
8 , 1 2 8 1
9 , 1 3 3 2
g , l 3 B 2

2,72509
2,72591
2,72673
2,72754
2,72835
2,72916
2,72997
2,73078
2,73159

1,88324
I ,87970
I  ,67617
I ,87266
1 , 6 6 9 1 6
1,86567
1,66220
1 ,85874
I ,85529

668,2
671 ,3
674,5
677 ,6
6 6 0 , 9
683,9
6 8 7 , 0
6 9 0 , 2
693,3

699,6
702,7
705,9
709 .0
712,2
7 t 5 , 3
7 1 8 , 5
721,6
724,7

22t 452
222287
223 r23
223961
224801
225 642
226 484
227 329
228 t75

229 871
230722
231 574
232 428
233 283
234 t40
234 998
235 858
236720

531
532
533
534
535
536
537
538
539

541
542
543
544
545
546
547
548
549

292 681
293764
294849
295 936
297 025
298 r 16
299 209
300 304
301 401

B,  1483
8,1.533
8 ,1583
8 ,1633
8 ,1683
8 ,1733
8 ,1783
8,1833
8 ,1882

2,73320
2,73400
2,73480
2,73560
2,73640
2,73719
2,73799
2,73878
2,73957

1,84843 541
542
543
514
545
546
547
548
549

157 464000 2,73239

302 500

303 601
304704
305 809
306 916
308 025
309 136
310 249
31 I 364
312 481

314727
315 844
316 969
318 096
319225
320 356
321 489
322 624
323 761

67 284 151
68 196 608
69112377
70 031 464
70 953 875
7l 879 616
72 808 693
73741112
74 676 879

176 558 4Bl
177 50+328
t78 453547
179 406144
180 362 125
l8l 321 496
t82284263
183 250 432
184 220 009

23,4734
23.4947
23;5160
23,5372
23,5584
23,5797
23,6008
23,6220
23,6432

9 ,1982
8,2031
8,2081
8 ,2130
8 , 2 1 8 0
8,2229
8,2278
8,2327
8,2377

8,2475
8,2524
8,2573
8,2621
8,2670
8,2719
8,2768
8 ,281  6
8,2865

z,z+its
2,74194
2,74273
2,74351
2,74429
2,74507
2,74586
2,74663
2,74741

2,74896
2,7497 4
2.75051
2,75128
2,75205
2,752E2
2,75358
2,75435
2,75511

1 ,81488
1 , 9 1 1 5 9
I ,90932
I ,80505
1 , 8 0 1 8 0
1 ,79856
1,79533
l , 7 9 2 l l
1 , 7 8 8 9 1

1,78253
1,77936
1,77620
1,77305
I ,76991
I ,76678
1,76367
I  ,76056
L,75747

7 3 1 , 0
731,2
737,3
740,4
743,6
746,7
749,9
753,0
756,2

762,4
765 ,6
768,7
7 7 1  , 9
7 7 5 , 0
7 7 8 , 1
7 8 1  , 3
784,4
787 ,6

238 448
239 314
240 t82
24r 051
241 922
242 795
243 669
244 545
245 422

247 l8l
248 063
248947
249 E32
250719
251 607
252 197
253 388
254281

166 375 000 23,452L 8 ,1932 2,74036 l , B l B 1 8 |  727 ,9 237 583

551
552
553
554
cbc
c,fo
557
558
559

561
562
563
564
565
566
567
568
569

*oi 313 600 175 616 000 23,6643 8,2426 2,749lg 1,78571 I  759,3 246 301

551
552
553
551
ccc
$fo
557
558
559

561
562
563
564
cbc
566
567
568
569

23,6854
23,7065
23,7276
23,7487
23,7697
23,7908
2 3 , 8 1 l B
23, B32B
23,9537

I
1
I
I

185 193 000 23,8747 8 , 2 9 1 3 2,75587 1,75439 1790,7 255 176 570570 324 900

2+



PA?TEJI NEPBbIE. OEUHN
20

V; l g n

2,76343

2,75664
2,75740
2,75815
2,75891
2,75967
2,76042
2 , 7 6 1 l 8
2,76193
2,76268

1 ,75131
1,74825
1,74520
1,74216
1,73913
I  ,7361I
1 ,73310
1 ,73010
1 ,72712

l . 7 2 l l 7
l,7l82l
| ,71527
1,71233
1,70940
1,70648
1,70358
I,70068
| ,69779

1 8 1 5 , 8
I  8 1 9 , 0

797,0
t00 ,1
603,3
806,4
809,6
812,7

1 8 2 5 , 3
I  828,4
I  831 .6
| 834,7
1 8 3 7 , 8
I  8 4 1 , 0
L 844,1
I847 ,3
1 8 5 0 , 4

256072
256 970
257 869
258770
259 672
260 576
261 482
262 389
263 293

[Ipodottucenue ra6n. I-z

1 7 9 3 , 8

T"'
4

571
572
573
574
575
576
577
578
579

326 041
327 t84
328 329
329 476
330 625
331 776
332 929
334 084
335 241

336 400

337 561
338724
339 839
341 056
342225
343 396
344 569
3457 M
346 921

186 169 4 l l
187 t49248
188 132 517
t89 tr9224
190 109 375
l9 l  102976
192 100 033
193 100 552
194 104539

195 112 000

196 122 941
r97 r37 368
198 155287
r99 176 704
20020t 625
201 230 056
202 262 003
203297 472
204 336 469

23,8956
23,9165
23,9374
23,9583
23,9792
24,0000
24,0208
24,0416
24,0624

8,2962
8 ,3010
8,3059
8 ,3107
8 ,3155
8,3203
9,3251
9,3300
8,3348

571
572
573
574
5 / D
576
577
s78
579

580

581
582
583
584
585
586
587
588
589

24,0832 8,3396

2,76864
2,76938
2,77012

264208

265 120
266 033
266 948
267 865
268 783
269703
270624
27t 547
272 471

1,72414 | 822,1

24,1039
24,1247
24,1454
24, 1661
24,1868
24,2074
24,2281
24,2487
24,2693

8,3443
8,3491
8,3539
8,3587
9,3634
g,3682
8,3730
8,3777
9,3825

581
582
583
584
Datc
586
587
588
589

590

591
592
593
194
595
596
597
598
599

348 100

349 281
350 464
351 649
352 836
354 025
355 216
356 409
357 604
358 E01

205 379 000 24,2899 8,3872 2,77085
!,

1,69492 1 8 5 3 , 5

856,7
859.8
963,0
866 ,1
869,2
872,4
875,5
878,7
981  ,8

273397

206 425071
207 474688
208527 857
209 584 584
210 644875
2fi 708736
2t2776173
213847 192
2t492t799

24,3105
24,3311
24,3516
24,3721
24,3926
24,4131
24,4336
24,4540
24,4745

8 ,3919
8.3967
8:4014
8.4061
8;4108
8 ,4155
8,4202
8,4249
8,4296

2,77t59
2.77232
2',77305
2,77379
2,77452
2,77525
2,77597
2,77670
2,77743

2,77887
2,77960
2,78032
2,78104
2,78176
2,78424
2 ,78319
2,79390
2,78462

1,69205
l ,689 l9
1,68634
1,68350
1,68067
1,67785
1,67504
|,67224
1,66945

1,66389
I  ,661 l3
1,65837
1,65563
1,65289
I  ,65017
1,64745
1,64474
1,64204

274325
275254
276184
277 ll7
278 051
278 986
279 923
280 862
281 802

282743

283 687
284 631
285578
286 526
287 475
288 426
289 379
290 333
291 289

591
592
593
594
595
596
597
598
599

601
602
603
604
605
606
807
608
609

8,4343 2,77815 1,66667 1 8 8 5 , 0

601
602
603
604
605
606
607
608
609

361 201
362 404
363 609
364 816
366 025
367 236
368 449
369 664
370 18t

217 081 801
218 167 208
2t9256227
220348864
221 445 125
222545016
223648543
224755712
225 866 529

24,5153
24,5357
24,5561
24,5764
24,5967
24,6171
24,6374
24,6577
24,6779

8,4390
8,4437
8,4484
8,4530
8,4577
8,4623
8,4670
8 ,4716
8,4763

1-888 ,1
I  8 9 1 , 2
1 8 9 4 , 4
I  897 ,5
1 9 0 0 , 7
1 9 0 3 , 8
1  906 ,9
1 9 1 0  I
I  9 1 3 , 2

226 9Bl 000 24,6992 3,4809 2,78533 1,63934 1 9 1 6 , 4

e1e4



TJIABA NEPBAfl. MATEMATHKA 2r

6 l l
612
613
614
615
616
617
6 1 8
6r9

Ilpodotr.ucenue ra6n. I-2

I 000 nnz

4{; l g n

373 32r
374 544
375769
376 996
378225
379 456
3t0 689
38r 924
383 16l

228 099 131
229 220928
230 346 397
231 475 544
232 608 375
233744896
234885 l13
236 029 032
237 t76659

24,7184
24,7396
24,7588
24,7790
24,7992
24,8193
24,8395
24,8596
24,8797

8.4856
8,4902
8,4949
8,4994
8,5040
8,5086
8 ,5132
8 ,5179
8,5224

2,7860+
2,7E675
2,78746
2,78817
2,78898
2,78958
2,79029
2,79099
2,79169

1,63666
1,63399
I  ,63132
1,62E66
1,62e02
1,6233E
1,62075
l , 6 l s l 2
l ,6155 l

9 1 9 , 5
922,7
925,8
928,9
932, I
935,2
938,4
941 ,5
944,6

293206
294 166
295 128
296 092
297 057
298024
298 992
299 962
300 934

6 1 1
6 1 2
6 I 3
6 1 4
615
616
617
6 1 8
619

384 400 238 328 000 24,8998 8,5270 2,79239 1 , 6 1 2 9 0 1947 ,8 301 907

621
622
623
624
625
626
627
628
629

631
632
633
634
635
636
637
638
639

641
642
e43
64+
645
646
e,47
648
649

621
622
623
624
625
626
627
628
629

631
632
633
634
635
636
637
638
639

641
642
643
644
645
646
647
648
649

385 641
386 884
388 129
389 376
390 625
391 876
393 129
394 384
395 641

39S 161
399 424
4C0 689
401 956
403 225
404 496
405 769
407 044
403 32r

24,9199
24,9399
24,9600
24,9800
25,0000
25,0200
25,0+00
25,0599
25,0799

25,1197
25 ,1396
25,1596
25,t791
25,1992
25,2190
25,2389
25,2587
25,2784

25,3180
25.3377
25,3574
25,3772
25,3969
25,4165
25,4362
25,4553
25,4755

8 ,5316
8,5362
8,5408
8,5453
8,5499
8,5544
8,5590
8,5635
9,5681

2,79309
2,79379
2,79149
2,79518
2,79538
2,79657
2,79727
2.79796
2,79565

z,sooos
2,t0072
2 , t 0 1 4 0
2, t0209
2.E0277
2,80345
2,60414
2,60482
2,60550

1 , 6 1 0 3 1
1.60772
1 , 6 0 5 1 4
I ,e0256
1,60000
1,59744
1.59+90
l;5e236
1,5s983

1,5.q479
I ,5S228
1 , 5 7 9 7 8
1,57729
1 ,57-1E0
|,57233-1,56936

1,56740
1,56495

950,9
954, I
957,2
960,4
963,5
9 t  6 ,6
969,9
972,9
976,  I

302 882
303 858
304 836
305 815
306 796
307 779
303 763
309 748
310 736

3r2715
3r3707
314700
315 696
316 692
317  egO
3lB 690
319 692
320 695

322705
3237r3
324 722
32s7,33
326745
327 75s
323775
329792
330 810

396 900 250 047 000

239 483 061
240 641 848
24r 804367
242970 624
244 140 625
24531,4376
246 491 E83
247 673 152
248 858 189

251 239 59I
252 435 968
253 636 137
254 840 t04
2s6 047 875
257 259 456
258 474853
2";9 694072
260 917 119

26337472r
264 609 288
265847 707
267 089 984
268 336 125
269 586 136
2708,40023
272 097 792
273359 449

25,0998 8,5726 2,79934 1,58730 | 979,2 3t1 725

8 ,5772
8 , 5 8 1 7
8,5862
8 ,5907
8,5952
8,5997
8 ,6043
8,6088
8 ,6132

982 ,3
9t5,5
988,6
9 9 1 , 8
994,9

1  998 .1
2401,2

410 88 l
4r2 164
4t3 449
4t4736
416 025
4 1 7  3 1 6
418 609
419 904
42t 201

8,6222
8, 6267
8  ,631  2
8,6357
8,6401
8,6446
8,6490
8,6535
8,6579

2, E0686
2,80754
2, t0g2l
2, E03gg
2, E0956
2 , E 1 0 2 3
2 . 6 1 0 9 0
2  ,81  158
2,31224

1,56006
1,55763
1 ,55521
I .5i2t0
1,55039
1,5+799
I , #560
1,54321
1 ,5 i033

2004,3
2007,5

2  0 1 3 , 6
2  0 1 6 , 9
2 020,0
2 023 ,2
2026,3
2029,5
2 032,6
2 035,8
2 038,9

262r44000 25,2982 8,6177 1,56250 2  0 1 0 , 6

422500 274625000 25,4951 8,6624 2 , 8 1 2 9 1 1,53846 2042,0 331 631

i-
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a
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ITpodontreuue ra6tt. I_z
3

tl; nn2

4

651
652
653
654
655
656
657
658
659

423 80r
425 104
426 409
427 716
429 025
430 336
43t 649
432964
434281

275 894 451
277 t67 E}B
27E 445 077
279 726 264
28l 01 | 375
282 300 416
283 593 393
284 890 312
286 t91 179

25,5147
25,5343
25,5539
25,5734
25,5930
25,6125
25,6320
25,6515
25,6710

9,6669
8 , 6 7 1 3
8,6757
8,6901
8,6845
8,6990
8,6934
8,6978
8,7022

2,BI35g
2,91425
2 ,  g l 4 l g
2, gl55g
2,91624
2,g l690
2,91757
2, glg23
2,  g lBgg

I , 5 3 6 1 0
1 ,53374
I ,53139
I ,52905
|,52672
|,52439
1,52207
l , 5 l 9 7 6
1 ,51745

332 853
333 876
334 901
335927
336 955
337 9&5
339 016
340 049
34t 084

651
652
653
654
ocD
656
657
658
659

435 600 287 496 000 25,6e0; 
I 

u,rouu

661
662
663
664
665
666
667
668
669

2o7l,s 
| 

,nr rrn

436921
438244
439 5e9
440 896
442225
443 556
444 BB9
446224
447 56r

288 804 781
290 lt7 528
291 434247
292 754944
294 079 625
295 40s 296
296740963
298 077 632
299 418 309

25,7099
25,7294
25,7489
25,7692
25.7876
2sicozo
25,9263
25,9457
25,9650

B ,  7 l  l 0
8 ,7154
8 , 7 l g g
8,7241
8,7295
8,7329
8,7373
8,7416
8,7460

2,92020
2,92086
2,B2l5l
2,92217
2,92292
2,92347
2,82413
2,92479
2,92543

I , 5 l 2 8 6
1,7:1057
1,50930
I ,50602
r,50376
I ,50150
l,4gg25
1,49701
1,49477

2 076,6

2101,7

343 157
344 196
345237
346 279
347 323
348 368
349 4r5
350 464
351 5I4

66r
662
663
664
665
666
667
663
669

6?0 
I 

448 eo; 300 763 000
2,82607

Tnl f ""uu 670

671
672
673
674
675
676
'677
678
679

450 241
451 584
452929
454 276
455625
456970
458 329
459 684
461 041

302 171 7rl
303 464 448
304 B2t 2r7
306182024
307 546 875
308 915 776
310 288 733
3lr 665 752
313 046 839

25,9027
25,9230
25,9422
25,9615
25.9808
26; oooo
26,0192
26,0394
26,u576

8,7547
B ,7590
9,7634
8,7677
8,7721
9,7764
8,7907
8,7950
8,7893

,,rrin
2,92737
2,92902
2,92966
2,82930
2, g2gg5
2,93059
2,93123
2,g3lg7

l , 4 9 0 3 l
I  , 4 S g l  0
l ,4g5gg
I,4g36g
i , 4 g l 4 g
l ,47g2g
1 , 4 7 7 1 0
1,47493
1,47275

353 618
354673
355 780
356 788
357 847
358 903
359 971
361 035
362 t0t

671
672
673
674
675
676
677
678
679

462400 3r4 432 000 J
26,0768 

| 
s ,7s37 2,93251 1,47059

68l
682
683
684
685
686
687
688
689

463761
465 124
466 48J
467 856
469 225
470 596
471 969
473344
474721

3t5 82t 241
3t7 2r4 568
3tB 6r  I  987
320 013 504
321 4t9 t25
322 828 856
324242703
325 660 672
327 082769

26,0960
2 6 , 1 1 5 1
26,1343
26, I534
26,1725
2 6 , l g l 6
26,2107
26,229i9
26,2438

B,7gg0
8,9023
B,EOJ6
8,  B10g
8 , B 1 5 2
8 ,g lg4
8,9237
8, g2g0
8, 9323

2,93315
2,93373
2,93M2
2,93506
2,83569
2,83632
2, g3996
2,83759
2,93922

I,46S43
1,46629
1,46.118
1 ,46 lgg
l ,45gs5
1,45773
1,45560
I ,453+9
l , 4 5 l 3 g

2 1 3 6 , 3 363 168

2
2
2
2
2
2
2
2
2

3 9 , 4
4 2 , 6
45,7
4B,  g
52,0
55,  I

364237
365 308
366 380
367 453
368 528
369 605
370 684
37 1 764
372 845

5 8 , 3
6 1 , 4
64 ,6

68I
682
683
684
685
686
687
688
689

476 100 328 509 000 26,2679 9,9366 2,B3BB5 1 ,Mg2g 2 1 6 7 , 7
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1/;

26,2869
26,3059
26,3249
26,3439
26,3629
26,3818
26,4008
26,4197
26,4386

l g n

691
692
693
694
695
696
697
698
699

477 48r
478 864
480 249
481 636
483 025
484 416
485 609
487 204
488 601

329 939 371
331 373 888
332 81 2 557
334255384
335702375
337 r53 536
338 608 873
340 068 392
341 532 099

8,8408
8 . 8 4 5 1
8,8493
8,8536
8,8578
8,8621
8,8663
8,8706
8,8748

2,83948
2 .8401 I
2,84073
2 . 8 4 1 3 6
2.84198
2,8426I
2,8,4323
2,84396
2,84448

1 , 4 4 7 1 8
1,44509
1,44300
1,44092
1,43S65
1,43679
1,43472
1,43266
1,43062

2170,8
2174 ,0
2 1 7 7  , l
2  1E0 ,  3
2 1 8 3 , 4
2 1 t 6 , 5
2189,7
2 r92.8
2  1 9 6 , 0

375 013
376 099
377 187
378276
379 367
380 459
381 553
382 645
383 746

691
692
693
694
695
696
697
698
699

[Ipodontrenue ra6n. I-2

343 000 000 26,4575 B,8790 2,84510 1,42857 2  1 9 9 , 1

357 9l I 26,6458 8 , 9 2 1 1 2,85126 I,40845 2 230,5

701
702
703
704
705
706
707
708
709

491 401
492804
494209
495 616
497 025
498 436
499 E49
5 0 1 2 6 4
502 681

505 521
506 944
508 369
509 796
5ll 225
512 656
514 039
5t5524
516 961

344 472t01
345 948 408
347 428927
348 913 664
350 402 625
351 695 816
353 393 243
354 894 912
356 400 829

359 425 431
360 944 128
362467 097
363 994 344
365 525 875
367 061 696
368 601 813
370 146232
371 694 959

26,4764
26,4953
26 ,5141
26,5330
26,5518
26,5707
26 .5E95
26,e083
26,627t

26,6646
26,6833
26,7021
26,7208
26,7395
26,7582
26,7769
26,7955
26,8142

9,8833
8,8875
8 , 8 9 1 7
8,8959
8,9001
8,9043
8,9085
8,9127
9 , 9 1 6 9

2,84572
2,84634
2,84696
2,84757
2,  E4819
2,848t.0
2,8,4942
2,8 i003
2,85065

1,42653
1,42450
|,42248
1,4 i045
l ,4 l s44
1 ,41643
I ,41443
1,41243
1,41044

2202,3
2205,4
2 2 0 s , 5
2211,7
2214,8
2218,0
2221,1
2 2 2 4 , 2
2 2 2 7 , 4

3 85 945
387 017
388  151
389 256
390 363
391 471
392 5€0
383 692
394 t05

70r
702
703
704
705
706
707
708
709

7 t l
712
7t3
714
715
716
717
7t8
719

8,9253
8,9295
8,9337
8,9378
8,9420
8,9462
8,9503
8,9545
8,9587

2 .85187
2,85248
2,85309
2,85370
2,t5431
2,85491
2,85552
2,85612
2,85673

1,40647
1,40149
1.40252
1;40056
1 ,398€0
I ,39665
I,39470
1,39276
1,39082

2233,7
2 236 .8
2 240 ,0
2243,1
2246,2
2 249 ,4
2 252,5
2 255 ,7
2 258 ,8

397 035
398 153
399272
400 393
401 515
402 639
403 765
404 892
406 020

7t l
7 1 2
713
714
7t5
716
7 1 7
7t8
7t9

sz3248o* 
I 

26,8328 8,9628 2,85733 1,38889 2261 ,9 407 150518 400

721
722
723
724
725
726
727
728
729

519 841
521 284
522729
524 176
525 625
527 076
528 529
529 984
531 441

374 805 361
376 367 048
377 933067
379 503 424
381 078 125
382657 176
384 240 583
385 828 352
387 420489

26,8514
26,8701
26,8887
26,9072
26,9258
26,9444
26.9629
26,9815
27,0000

8,9670
8 , 9 7 1 1
8,9752
8,9794
8,9E35
8,9876
8 , 9 9 1 8
8 ,9959
9,  C000

1,38696
1,38504
1 , 3 8 3 1 3
1,38122
1,37931
1,37741
1,37i52
I ,37363
1 ,37174

2265,r
2268,2
2271,4
2 2 7 4 , 5
2 2 7 7 , 7
2  280 ,8
2 283 ,9
2287 .1
2290,2

408 282
409 415
410 550
4l l  687
4t2625
413 965
415 106
416248
417 393

721
722
723
724
725
726
727
i28
729

I ,36996730 532 900 389 017 000 27 ,0185 9,0941 2,86332 2 293 ,4 418 539



24 PA?.4EJI NEPBbIE. OEIqHN

Ilpodoturceuue ra6n. I-2
3

1/;

9,0092
9 ,0123
9 ,O164
9,0205
9,0246
9,0297
9.0328
9,0369
9 ,0410

l g n

731
732
733
734
735
736
737
738
739

534 361
535 824
537 289
538 756
540225
541 696
543 169
544 644
546 l2l

390 617 891
392223168
393 832 837
395 446 904
397 065 375
398 688 256
400 315 553
40t 947 272
403 583 419

27,0370
27,0555
27 ,0740
27,0924
27, l l0g
27,1293
27 ,1477
27,1662
27 ,1846

2,86392
2,96451
2 , 9 6 5 1 0
2,96570
2,86629
2,86699
2,86747
2,96906
2,86964

1,36799
I , 3 6 6 1 2
1,3M26
1,36240
I ,36054
1,35670
I ,35685
1 ,35501
l ,353lg 2321,6

419 6S6
420 835
421 9E6
423 138
424293
425 447
426 f,04
427 762
428 922

73r
732
733
734
t 'Dc

736
737
738
739

740 547 600 27,2029405224 000 I
2,86923 |  1 ,35135

I
4Boos4 

lr*
9,0450 2324,8

741
742
743
744
745
746
747
748
749

549 081
550 564
552049
553 536
555 025
556 516
558 009
559 504
561 001

405 869 021
408 518 488
4I0 I 72 407
4lt 93,0784
4t3 493 625
415 160 935
416 832 723
4r8 50S 992
420 169749

27.22t3
27,2397
27,2580
27,2764
27,2917
27 ,3130
27,3313
27,3496
27 ,3679

t1

g,04gl
9,0532
9,0572
9 , 0 6 1 3
9,0654
9,0694
9,0735
9,0775
9 ,0g lg

2,g6982
2,97010
2,g70gg
2,97157
2,87216
2,67274
2,97322
2,97390
2,87449

1,34953
1,34771
1,34590
1,34409
1,34229
1,34049
l ,33g69
1,33690
1 ,33511

431 247
432 4r2
433 578
434 746
435 916
437 037
438 259
439 433
440 609

741
742
743
7M
745
746
747
748
749

562 500750 421 875 000 e,oE56 i ,,rrrou
I

1,33333 2 356 ,2
27,3961

44t 786 750

751
752
753
754
/o ; )
tco
t c t
/ c \
759

564 001
565.' ;01
567 009
568 516
570 025
571 536
573 019
574 564
576 Osl

423 564 751
425 259 003
426957 777
428 661 064
430 36J 675
432 0i l  2t6
433 798 093
435 519 512
437 245 479

4407n 03t
4+2 450 728
444 194 947
4459437M
447 697 t25
449 455 096
4 i t l 2 1 7  6 6 3
452 9S4 832
454 756 609

27,4A44
27.4226
27,4403
27,4591
27,4773
27,4955
27,5136
27,5319
27,5500

9,  0396
9,0937
I .0J77
9 , 1 0 1 7
I , 1 0 5 7
9 , l 0 g g
g , 1 l 3 g
9 , l l 7 g
9 , 1 2 1 9

2,67564
2,97622
2,87679
2,87737
2,87795
2,97852
2,g7gl0
2.87967
2,86024

1 ,33156
l ,32g7g
I,32802
I ,32626
1,32450
1,32275
1 , 3 2 1 0 0
l ,3 l926
1,31752

2 359,3
2 362,5
2 365,6
2 369,9
2371,9
2375,0
2379,2
2  391 ,3
2394,5

442965
444 146
445 328
446 5l I
M7 697
448 883
450 072
451 262
452 453

751
752
753
754
/co
756
t 3 t
7s8
759

577 600 438 976 000 27,5691 9 ,  l25g 2,Bg0sl l ,3 l57g 2 397 ,6 453 646 760

76r
762
763
764
765
766
767
768
769

579 l2l
580 644
5S2 169
583 696
5,35 215
586 756
588 2.',9
589 ti2.1
591 361

27,5962
27,e0+3
27.6225
27,6405
27,6556
27,6767
27,6949
27,7128
27,7308

9 , l 2 g g
9 , 1 3 3 9
I 1378
9 , l 4 l B
9,  l45g
9,  l49g
9 , 1 5 3 7
9 , 1 5 7 7
9 , 1 6 1 7

2 ,gg l3g
2,  gEl  95
2,89252
2,88309
2,99366
2,89423
2,89490
2,88536
2,gg5g3

1 ,31406
1,31234
1 , 3 1 0 6 2
I ,303E0
I ,307 lg
1,30549
I ,30379
1,30209
1,30039

454 841
456 037
457 234
458 434
459 635
460 837
462 041
463247
464 454

761
762
763
764
765
766
767
768
769

770 592 900 456 533 000 27,7499 9,1657 2,gg649 1,29970 2 419,0 465 663
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771
772
773
774
775
776
777
778
779

780

594 441
595 984
597 529
599 076
600 625
e,02176
603 729
605 2"q4
606 t4l

608 400

458 314 0l  t
460 099 648
461 8t9 917
463 684 824
465 434375
467 288 576
469 097 433
470 910 952
472729 139

{;

27,7669
27 ,7849
27,L029
27.8209
27, t388
27,.S568
27,8747
27,E927
27 ,9106

I ,  r696
I 1736
I , 1 7 7 5
9 , 1 8 1 5
9 , 1 t 5 5
9,  I  E94
9,  1933
9,  1973
9,2012

9,2052

l g n
I 000

n

1 ,28205

2,88705
2,96762
2,886 I  8
2,86E74
2,83930
2,9 t986
2,69012
2.8S098
2 , 8 9 1 5 4

2 422,2
2 425,3
2 428,5
2 431,6
2 434,7
2437 ,9
2 U | , 0
2444.2
2447 ,3

2 450,4

[Ipodonucenue ra6tt^ I-z

xnz

466 873
468 0E5
469 298
470 513
471 730
472948
474 168
475 389
476 612

771
772
773
774
775
776
777
778
779

2,69209 M7 836 780474552000 j 27 ,s285

781
782
783
784
785
786
787
788
789

609 961
6tt 524
613 0r,9
614 ri56
616 225
617 796
619 369
620944
622521

476 379 541
478211 768
4:0 048 687
481 u90:04
453 736 625
4E5 587 6,56
487 443403
489 303 b72
491 169 069

27,9464
27,9643
27 .9821
28.0000
28 ,0179
28,0,357
2S .05-?5
28,0713
28,0891

9,2091
9 , 2 1 3 0
9 .2 t70
9,2209
9,2248
9,2287
9,2326
9,23C5
9,2404

2 ,89265
2,69321
2,t9376
2.t9432
2,894t7
2,t9542
2.8S597
2 . t9653
2,69708

l,2g04l
1.27677
1 , 2 7 7 1 4
1,27551
1,273E9
1,27226
1,270(5
1 ,26904
1,26743

2453,6
2 456,7
2 459,9
2 463,0
2 466,2
2 469 ,3
2 472,4
2 475,6
2 478,7

479062
4t0 290
481 519
482750
483 982
485 216
486 451
487 688
488927

78t
782
783
7E4
Toqb
7t6
787
788
789

790 624 loo 
| 

+oe o3e ooo 28,1069 9,2443 2,89763 1,26582 2 4 g I , 9 4so 167 
[ 

tno

512 000 000 28,2843 9,2832 2,90309 1,25000

791
792
7e3
794
795
796
797
798
799

801
E02
[.03
t04
805
t06
E07
Bt)8
809

625 681
627 264
628 849
630 436
632 015
633 616
635 209
636 804
638 401

641 601
643 204
644 t09
646 416
646 025
649 636
651 249
652 664
654 481

494 913 671
496 79.3 088
498 677 '57
500 566 184
502 459 875
504 356 336
506 261 573
503 169 592
5r0 082 399

513 922 401
515 649 e08
517 7El 627
5t  I  718 464
521 660 125
523 606 616
525 557 943
527 514 ll2
529 475 129

28.1247
28,1425
28 ,1003
28 ,  l7 t0
28,1957
28 ,2135
28,2312
28.2489
2S:2666

2g ,3019
29 ,3196
29,3373
28,3519
28,3725
28 ,3S01
28,4077
28,4253
28,4429

9,2452
9.2521
9,25f  0
9,2i=r99
9,2638
I , ' :C77
9 ,2716
9 .2754
9,2793

9,2870
9 ,2909
9,2948
9 ,29 t6
9,3025
9,3063
9 . 3 1 0 2
9  . 3 t q O
9,3179

2 , E g S l 8
2,89,>73
2,t9927
2.6e982
2,S0037
2,90091
2 ,90146
2,90200
2,90255

1,26122
1,262{13
1 , 2 6 1 0 3
1 ,25945
I ,257t6
1 ,25628
1,25471
1 . 2 5 3 1 3
1 ,25156

2 485,0
2 48,8,1
2 491 ,3
2 494,4
2 497 ,6
2 500,7
2 503,8
2507 ,0
2  5 1 0 , 1

2516,4
2  5 1 9 , 6
2 5 2 2 , 7
2 525,8
2529,0
2532,1
2  535 ,3
2 538,4
2541,5

491 409
492652
493 E97
495 143
496 391
497 641
498 892
500 145
501 399

503 912
505 r71
5;06 432
507 694
508 958
510 223
511  490
51275s
514 028

2,90363
2,90417
2,901-t2
2,90526
2, t  05t0
2,90634
2,90687
2.90741
2:sOie5

1,24844
1,246S8
1,24533
1,24378
1.24124
1:2406e
1 . 2 3 9 1 6
r',23762
1,23609

791
792
793
794
795
796
797
798
799

801
802
803
d04
E05
806
807
608
E09

& . .  *

810 656 100 531 441 000 28,4605 9,321V 2,90849 1,23457 2544,7 515 300 810



26 PA?NEJI NEPBhIN. OEIIIHN

Ilpodotaceuue ra6tt.

8il
812
8 1 3
8 1 4
8 1 5
8 1 6
8t7
8 l B
8 1 9

I ,3255
9,3294
9,3332
9,3370
9,3409
9,3447
9.3485
9.3523
9,3561

657 721
659 344
660 969
662 596
664225
665 856
667 489
669 t24
670 76r

533 4l I 731
535 387 328
537 367 797
539 353 144
54t 343 375
543 338 496
54s 338 5r3
547 343 432
549 353 259

28,4791
28,4956
28 ,5132
28.5307
28,5492
28,5657
29,5932
28,6007
2g ,6 l82

2,90902
2,90956
2 ,91009
2,91062
2 , g l I 1 6
2 , g l  l 6 9
2,91222
2,91275
2,g l32B

I ,23305
1 , 2 3 1 5 3
1,23001
I ,22950
l ,22699
1,22549
l ,223gg
1,22249
1,22100

2 547 ,g
2 551 ,0
2 554,1
2 557 ,3
2560,4
2 563,5
2566,7
2  569,9
2 573 ,0

516 573
517 848
519 124
s20 402
521 68l
522962
524245
525 529
526 814

528 102

8 t t
8 1 2
8 1 3
8 1 4
8 1 5
8 1 6
817
8 1 8
8 1 9

820 672 400 551 368 000 28,6356 9,3599 2 ,91391 l , 2 l 9 5 l 2576,1

[;
I  000

821
822
823
824
825
826
827
828
829

831
832
833
834
835
836
837
838
839

821
822
823
824
825
626
827
828
829

831
832
833
834
835
836
837
838
839

674 041
675 684
677 329
678 976
6t0 625
662276
683 92J
685 584
687 241,

690 561
692224
693 889
695 556
697 225
698 S96
700 569
702244
703921

553 387 661
555 412248
557 44t 767
559 476224
56t 515 625
5ffi r59 976
565 e09 283
567 663 552
569722780

573 856 l9l
575 930 368
578 009 537
580 093 704
582162875
584277 056
586 376 253
5884t0 472
590 589 719

28,6531
28,6705
2g,6gt0
28,7054
28,7228
28,7402
28,7576
28,7750
28,7924

28,B27l
28,9444
28,9617
2g,679l
28,8964
28 9137
28,9310
28,9492
29,9655

9.3637
9,3675
9 ,3713
9 ,3751
9,37gg
9,3927
9,3865
9,3902
9,3940

2,91434
2,gl4g7
2,91540
2,  g l5g3
2,91645
2 ,g169g
2.9175r
2 ,91903
2,g lg55

2,g l960
2,92012
2,92065
2 , g 2 l l 7
2,92169
2,92221
2,92273
2,92324
2,92376

1 ,21803
1 ,21655
1,21507
I  ,21359
l , 2 l 2 l 2
I ,21065
l ,20g lg
1,20773
|,20627

1,20337
I ,20 l92
I,20049
l, 19904
1 ,19760
1 , 1 9 6 1 7
l , lg474
1 ,19332
I ,  l g lg0

2579,2
2582,4
2 595,5
2598,7
2  5 9 1 , 9
2 595,0
2 5gg, I
2601,2
2604,4

2 610,7
2  6 1 3 , 8
2  6 1 6 , 9
2620,1
2 623,2
2 626 ,4
2 629,5
2632,7
2 635,9

529 391
530 681
531 973
533267
534 562
535 858
537 t57
538 456
539 75E

542365
543671
5M979
546 288
547 599
5489r2
550 226
551 541
552 858

688 900 571 787 000 28, g0g7 2,9 lg0g 1,20482 2 607 ,5 541 0619,3979

9 , 4 0 1 6
9,4053
9,4091
9,4129
9 , 4 1 6 6
9,4204
9,4241
9,4279
9 , 4 3 1 6

705 600 592704 000 28,9929 9,4354 2,92429 1, lg04g 2 638,9 554 177 840

84l
842
843
644
845
846
847
84S
849

707 281
70s 964
7r0 649
7t2 336
714 025
7157t6
7r7 409
719 104
720 801

594 823 321
596 947 688
599077 t07
601 2 l l  584
e03 351 125
605 495 736
607 645 423
609 800 192
6r1 960 049

29,0000
29 0172
29,0345
29,0517
29,0689
29,0:61
29 ,1033
29,1204
29,1376

9,4391
9,4429
9,4466
I 4503
9,4541
9,4578
9 , 4 6 1 5
9 . 4 6 5 2
9,4690

2,92490
2,92531
2,92533
2,92634
2192696
2,92737
2,92799
2,92840
2,92991

l ,19906
I  ,19765
1 ,19624
l ,  lg4s3
1 ,18343
l ,16203
I  ,18064
l , l 7g25
1,17786

2642,1
2645,2
2649,4
2  6 5 1 , 5
2654,6
2657,9
2 660,9
2664,1
2667,2

555 497
556 819
55S 142
559 467
560 794
562 122
563 452
564 783
566 I 16

841
842
843
844
845
846
847
848
849

722500 614 125 000 29,1549 9,4727 2,92942 1,17647 2670,4 567 450



TJIABA NEPBAfl. ]VIATEMATHKA

Ilpodoanceuue ra6n. I-2

851
852
853
854
855
856
857
858
859

721201
725904
727 609
729 316
731 025
732736
731 449
736 164
737 881

616 295 051
618 470 208
620 650 477
622 835 864
62s 026375
627 2220t6
629 422793
631 628 712
633 839 779

2 9 , l 7 1 9
2 9 , 1 6 9 0
29,2062
29 ,2233
29,2404
29,2575
29.2746
29,2916
29,3097

9 , 4 7 6 4
9 , 4 E 0 1
9,4838
9,4875
9,4912
9,4949
g,49g6
9,5023
9,5060

2,92993
2,93044
2,93095
2 ,93146
2,g3rg7
2,93247
2,93299
2,93349
2,93399

1 , 1 7 5 0 9
l , 1 7 3 7 l
1 ,17233
1 , 1 7 0 9 6
l , 1 6 9 5 9
I ,16822
l , 1 6 6 9 6
I , 1 6 S 5 0
l ,  1 6 4 1 4

2673,5
2676,6
2  6 7 9 , 8
2682,9
2 686, I
2 689 ,2
2692,3
2  695,5
2  698,6

568 786
s70124
57r 463
572803
574 146
575 490
576 835
578 182
579 530

851
852
853
854
855
e56
857
858
859

,rorro I ,uo
I

{;
.t

{;

636 056 000 29,3258 9,5097 2,93450 1 ,16279 2701  ,9

681 472 000 29,6649 9,5828 2,94448 l ,13636 2764,6

861
862
863
864
865
866
867
868
869

741 32r
743 0M
744769
746 496
748225
749 956
751 689
753 424
755 161

638277 381
640 503 928
642735647
644972 544
647 214625
649 461 896
651 714 363
653 972 032
656 234 909

29,u2B
29,3598
29,3769
29.3939
29,4109
29,4279
29,4M9
29,4619
29,4788

9 ,5134
9 , 5 1 7 1
9,5207
9.5244
9 ,52S1
9 , 5 3 1 7
9,5354
9,5391
9,5427

2,93500
2,93551
2,93601
2,93651
2,93702
2,93752
2,93802
2 ,93852
2,93902

1 , 1 6 1 4 4
1 ,16009
l ,15875
l , l 5 7 4 l
1, 15607
1,15473
l, 15340
1,15207
1 ,15075

2704,9
2708,1
2711  ,2
2714,3
2 7 1 7  , 5
2720,6
2723,8
2726,9
2730,0

582232
583 585
584 940
586 297
587 655
589 0r4
590 375
591 738
593 102

- : t r l - l
8701  756900  16585030001  29 ,4958  I  9 ,5464  |  2 ,93952

l ' l i r
1, 14943 2733,2 594 468

861
862
863
864
865
866
867
868
869

870

871
872
873
874
875
876
877
878
879

758 641
760 384
762129
763 876
765 625
767 376
769 129
770884
77264r

774 400

660 776 31 r
663 054 848
665 338 617
667 627 624
669 221 875
67222r 376
674526133
676 836 r52
679 151 439

29,5127
29,5296
29,5466
29,5635
29,5804
29,5973
29.6142
29 ,631 I
29,6479

9 ,5501
9,5537
9,5574
9 ,5610
I,5647
9,5683
9 , 5 7 1 9
9,5756
9,5792

2,94002
2,94052
2,9410r
2,g4l5l
2,94201
2,94250
2,94300
2,94349
2,94399

2,94498
2,94547
2,94596
2,94645
2,94694
2,94743
2,94792
2,94841
2,94890

l , l 4 9 l 1
1 , 1 4 6 7 9
I , 1 4 5 4 8
1 , 1 4 4 1 6
l , 1 4 2 8 6
1 , 1 4 1 5 5
1,1 .1025
1 , 1 3 8 9 5
l , 1 3 7 6 6

I  ,13507
1 , 1 3 3 7 9
1 , 1 3 2 5 0
l , l 3 l 2 2
1 , 1 2 9 9 4
I  ,12967
1,12740
1 , 1 2 6 1 3
l , 1 2 4 8 6

2736,3
2739,5
2742,6
2745 ,8
2748,9
2752 ,O
2755,2
2758,3
2761,5

595 835
597 204
598 575
599 947
601 320
602 696
604 073
605 451
606 831

609 595
6 1 0 9 i 0
612 366
613754
615 143
616 534
6t7 927
619 321
62Q717

871
872
873
874
875
876
877
878

.879

881
882
883
884
885
8t6
887
888
889

776 t6r
777 924
779 6E9
781 456
783225
784 996
786 769
788 544
79032r

683 797 841
686 128 968
688 465 387
690 t07 104
693 154 125
695 506 456
697 864 103
700227 072
702 595 369

29,6916
29,6985
29,7153
29,7321
29,7489
29,7658
29,7825
29 ,7993
2 9 ,  E 1 6 1

9,5865
9 , 5 9 0 1
I ,5937
9,5973
9 , 6 0 1 0
9,6046
9 , 6 0 9 2
9 , 6 1  1 B
9 , 6 1 5 4

2767 17
2 7 7 0 , 9
2 7 7 4 , 0
2 7 7 7 , 2
2  7 6 0 , 3
2783,5
2786,6
2789,7
2792,9

881
882
883
884
885
886
887
888
889

792t00 704 969 000 29,8329 9 , 6 1 9 0 2,94939 I  ,12360 2796,0 622 114



28 PA?IIEJI nEPBbrn. OEUHW

Ifpodonrenue ra6n. I-2

1r; l g n
rrll2

4

891
892
893
894
895
896
897
898
899

900

90r
902
903
904
905
906
907
908
909

810 000 729 000 000

793 881
795 664
797 449
799 236
801 025
802 816
804 e09
806 404
808 201

8 l l  801
813 604
8I5 409
8r7 2t6
819 025
820 836
822649
824 464
826 281

707 347 971
709732288
712 t2r 957
714 516 984
716917 375
719 323 136
72t 734273
724 t50 792
726572699

73t 432701
733 870 808
736 314327
738763264
74t 2r7 625
743677 416
746142643
748 613 312
751 089 429

29,8496
29,9664
29,6831
29,8999
29,9166
29,9333
29,9500
29,9666
29,9933

30,0167
30.0333
30,0500
30,0066
30,0332
30,0998
30,  I  164
30 ,1330
30,1496

9,6226
9.6262
9,6299
9,6334
9,6370
9,6406
9,6442
9,6477
9 , 6 5 1 3

9,6585
9,6620
9,6656
9,6692
9,6727
9,6763
I ,6799
9,6934
9,6870

2,94gSB
2.95036
2,950S5
2,95134
2 ,95192
2,95231
2,95279
2,95329
2,95376

2,95472
2,95521
2,95569
2 956t7
2,95665
2,95713
2,95761
2,9i t09
2,95856

| ,12233
l , l 2 1 0 3
I , I 19.S2
I , I l .\57
1 , 1 1 7 3 2
l ,  I  1 6 0 7
l , l l 4 E 3
l ,  I  1359
l ,  I  1235

l , 1 0 9 6 9
l , l o .c65
1,10742
1 , 1 0 ' i l 9
1 , 10.+97
1 , 1 0 3 7 5
1 , 1 0 2 5 4
I  , 1 0 1 3 2
1  , 1 0 0 1 1

2799,2
2  E02 ,3
2 t 05,4
2  E09 ,6
2  8 l l  , 7
2 8 1 4  9
2  8 1 8 ,  0
2E21 ,2
2 824,3

623 51 3
624 913
6:6 3t5
627 718
629 124
630 530
631 938
633 348
634 760

30,0000 9,6549 2,95424 l , l l l l l 2827,4 636 173

891
892
893
E94
695
896
897
898
899

900

2 830,6
2 e 3 3 , 7
2  836 ,9
2  810 ,  0
2 ce43, I
2846,3
2 t,49 ,4
2852,6
2855,7

637 587
639 003
MO 421
641 840
6+3 261
644 683
6+6 107
647 533
ils 960

901
902
903
904
905
906
907
908
909

828 100
t.

75357rooo I 30,1662
I

9,69059 1 0 2,95904 1,09E90 2  8 5 8 , 8 e50 338 9 i 0

9 1 1
912
913
914
915
916
917
9r8
9 1 9

829 921
831 744
833 569
835 396
837 225
839 056
840 889
842724
844 561

756 058 031
758 550 528
761 048 497
763 551 944
766 060 875
768 575 296
77t 0952t3
77362Affi2
776 151 559

30 ,1828
30.1993
30 ,2159
30,2324
30,2490
30,2655
30,2820
30,2985
30,3150

9,6941
9,6976
9 ,7012
I .70+7
9,7082
9 , 7 1 l 8
9 , 7 1 5 3
9 , 7 1  6 8
9,7224

2,95952
2,95999
2,9F047
2,96095
2,96142
2 ,96190
2.96237
2,96284
2,96332

1 ,09796
1 .09149
I ,095:g
1 .09-09
1 .09t90
1 , 0 9 1 7 0
I ,09051
I ,0,)932
1 ,03614

2  8 6 2 , 0
2  t6 :  ,1
286s  3
2871  ,4
2874,6
2 E 7 7 , 7
2  8 [ 0 , 8
2 814,  0
2  887 ,  I

e51 S18
653 250
6,i4 684
6i6 I lS
CC/  DJD

65) 993
ecO 433
661 E74
663 317

9 1 1
912
9 1 3
9 1 4
9 1 5
9 r 6
917
9 r 8
919

778 688 000846 400920

921
922
923
924
925
926
927
928
929

I
I

30.3315 I I  .7259, I
I

2,96379 1 ,05696 2 690,3 664 761 920

848241
850 084
851 929
853776
855 625
857 476
859 329
861 184
863 041

781 229 961
783777 448
786 330 467
788 889 024
791 453 125
794022776
796 597 983
799 178752
801 765 089

30,34E0
-q0,3645
30,3809
30,3974
30,4138
30,4302
30,4467
30.4631
30,4795

9,7294
9,7329
9 73,64
9,7400
9,7435
9 , 7 4 7 0
9,7, ' -05
9 , 7 5  i 0
9 , 7 5 7 5

2,96426
2,96473
2,90520
2.98557
2 ,96614
2,9{i661
2,96709
2,96755
2,96t02

I ,03579
1 0ti4c0
1 ,0s342
1 ,0s225
I . 0 i 1 0 8
1 , 0 7 9 9 1
I ,07.q75
1 .07759
1 ,07643

2893,4
2  896 ,5
2899,7
2  902 ,8
2906  0
2 909.  I
2912.3
2915,4
2  9 1 8 , 5

666 207
667 654
6e9 103
6;0 554
672 006
673 460
674 915
676 372
677 831

921
922
923
924
925
926
927
928
929

930 864 900 804 357 000 30,4959 9 , 7 6 1 0 2,96949 1,07527 2921,7 67929r 930



nNABA TIEPBAfl. MATEMATHRA
29

Ilpodoncrenue ra6n. I-2

866 761
868 624
B70 459
872 356
874225
876 096
E77 969
879 844
88l 721

885 481
887 364
8t9 249
691 136
693 025
894 91 6
896 t09
898 704
900 601

904 401
906 dl04
908 209
9 1 0  I  l 6
912 025
913 936
915 849
917 764
919 681

E06 954 491
609 557 568
812 166237
8t4 7S0 504
817 400375
820 025 856
822 656 953
825293672
827 936 019

833 237 62t
835 196 888
838 561 807
B4r 232384
843 908 625
846 590 536
849 278 t23
9." I 971 392
854 670 34v

8,e0 0E5 351
E62t0 l  403
865 523 177
t68 250 664
870 983 875
8737228t6
876467 493
879 2t7 9t2
881 974079

tr;

30 .5123
30,52tJ7
30.5450
30 5614
30,5778
30,5941
30,6105
30,6269
30,6431

30,6757
30,6920
30.7033
30,7246
30.7409
30,757t
30,7734
30,7896
30, t058

30,8383
30,8545
30,8707
30,8E69
30,9031
30 .9192
30.9354
30.9516
30,9677

9,7M5
9,76t0
9 ,7715
9,7750
9,7785
9 .7819
9,7954
9,7889
9,7924

9,7993
9,E028
9,t063
9,8097
9 ,8132
9 ,8167
9 ,8201
9.8236
9',8270

2,96E95
2,96942
2,96988
2,97035
2,97081
2,97128
2,97174
2,97220
2,97267

2,97359
2,97405
2,97451
2,97497
2,97543
2.97589
2,97635
2,97681
2,97727

2924,8
2  928 ,0
2 9 3 1 , 1
2934,2
2937,4
2 940,5
2943,7
2946,9
2 950.0

2956,2
2959,4
2 962,5
2965,7
2 968,8
2971 ,9
2975,1
2978,2
2981,4

2987 ,7
2 990,8
2 993,9
2997,1
3 000,2
3 003,4
3 006,5
3 009,6
3  0 1 2 , 8

680 752
682 216
683 680
685 147
686 615
688 084
689 555
691 028
692 502

l g nnz

931
932
933
934
935
936
937
938
939

941
942
943
944
945
946
947
948
949

951
952
953
954
955
956
957
958
959

6 95 455
6 96 934
698 415
699 897
701 380
702865
704352
705 840
707 330

931
932
933
934
935
936
937
938
939

940

941
942
943
944
945
946
947
948
919

30,8221857 375 000902 500950

951
952
953
954
955
955
957
958
959

I
BB3 600 | SaO 584 oo0

I

30,6594 9,7959 2,97313

l ,o74l l
1,07296
1 ,07191
1,07066
1,06952
l ,06g3g
|,06724
1 ,06610
1,06496

1 ,06383 | 
"ur, 

,
I

1,06270
1 ,06157
1,06045
I ,05932
l;05820
1,05708
1,05597
1,05485
1,05374

693 978

9,8305

9,8339
9,8374
9.8408
9,8443
9,8477
9 , 8 5 1  I
9,E546
9.8580
9,6614

z.gzsrs
2,97864
2,97909
2.97955
2,9c000
2.98046
2,9t091
2,98137
2,98182

1 ,05152
1.05042
1.04932
| ,04822
1,04712
1,04603
1,04493
1,04384
1,04275

710  315
711 809
713 306
714 603
716 303
7t7 804
719 306
720 810
722316

1,05263

884 736 000 30,9839 9,6648 2,98227 1,04167

912 673 000 3 1 , 1 4 4 8 2,98677 1,03093

961
962
963
964
965
966
967
968
969

961
962
963
964
965
966
967
968
969

92352r
925 444
927 369
929 296
93r 225
933 156
935 069
937 024
938 961

t87 503 681
890277 l2B
893 056 347
895 s4l 344
t98 632 125
901 428 696
90+ 231 063
s07 039 232
909 853 209

31,0000
3 l  , 0 1 6 1
31,0322
3l ,0483
31,0644
31 ,0 t05
3l ,0966
3 l  , l l 2 7
3 1 , 1 2 8 8

9,8683
9, cS7l7
9 , 8 7 5 1
9,8785
9 , 8 8 1 9
9 . E 8 5 4
9 8888
9,E922
9,6956

2,98272
2,98318
2,98363
2,98408
2,98453
2,98498
2,98543
2,985E8
2,99632

1 ,04167
1,03950
1 ,01842
| ,03734
| .03627
1,03520
1 ,03413
1 ,03306
1 ,03199

3  0 1 9 , 1
3022,2
3 025,4
3 028,5
3  031 ,6
3 034,8
3 037,9
3  041 ,  I
3044,2

725332
726 842
728354
729 867
731 382
732 899
734 417
735937
737 458



PA?,4,EJI NEPBHN. OEWHN

Ilpodoncrenue ra6n. I-2

942841
944784
946729
948 676
950 625
952 576
954 529
956 484
958 441

9 t5  498  611
9r8 330 048
92t t67 317
924010 424
926 859 375
9297r4 t76
932 574 833
935 44r 352
938 313 739

v;
3 1 , 1 6 0 9
3 1 , 1 7 6 9
3 1 , 1 9 2 9
31,2090
31,2250
3l,24lO
31,2570
31,2730
31 ,2890

9,9024
9,9058
9,9092
9 , 9 1 2 6
9 , 9 1 6 0
9 ,9194
9,9227
9 ,9261
9,9295

l g n

2,98722
2,99767
2 ,9981 I
2,99956
2,99900
2,98945
2,9d999
2,99034
2,99079

1,02997
r,02ggl
1,02775
1,02669
1,02564
1,02459
1,02354
1,02249
1,02145

3 050,5
3 053,6
3 056,8
3 059,9
3 063, I
3 066,2

.  3 069,3
3072,5
3 075,6

740 506
742032
743 559
745 0SB
746 619
74S 151
749 6"q5
75r 221
752758

nnz

4

97r
972
973
974
975
976
977
978
979

971
972
973
974
975
976
977
978
979

960 400 941 t92 000 31,3050 9,9329 2,99123 I ,02041 3  0 7 9 , 9 754296 9S0

981
982
983
984
985
986
987
988
989

990 980 100 970 299 000 3l ,4643 9,9666 2,99564

962 361
964324
966 289
968 256
970225
972 196
974 169
976 t44
978 t2r

944076141
946 966 168
949 862 087
952763904
955 671 625
958 585 256
961 504 803
964 430 272
967 361 669

31,3200
31,3369
31,3528
31 ,3688
31,3847
31 ,4006
3 1 , 4 1 6 6
31,4325
31 ,4484

9,9363
9,9396
9,9430
9,9464
9,9497
9,9531
9,9565
9,9598
9,9632

2,99167
2,gg2l  I
2,99255
2,99300
2,99344
2,gg3Eg
2,99432
2,99476
2,99520

1,01937
l ,0 lg33
l,0l72g
1 ,01626
1 ,01523
1,01420
l , 0 l 3 l 7
1 , 0 1 2 1 5
1 , 0 1 1 1 2

3  0 8 1 , 9
3  035 ,0
3  0 ; 8 , 2
3  0 9 1 , 3
3 094,5
3 097,6
3  100 ,9
3 1 0 3 , 9
3 1 0 7 , 9

755 837
757 378
758922
760 466
7620t3
763 561
765 n l
766 662
768214

981
982
9,i3
984
985
936
937
988
989

1 , 0 1 0 1 0 3  1 1 0 , 2 769769

991
992
993
994
995
996
997
998
999

982 081
984 064
986 049
988 036
990 025
992 016
994 009
996 004
998 001

973242271
976 l9l 488
979 t46 657
982 107 754
985 074875
988 047 936
991 026 973
994 01 | 992
997 002 999

3l  ,4902
31,4960
3 l  , 5 1 l 9
31,5278
31,5436
31,5595
31,5753
31  ,591  I
31,6070

9,9699
9,9733
9,9766
9,9800
9,9833
9,9966
9,9900
9,9933
9;9967

2,99607
2,99651
2,99695
2,99739
2,99782
2,99826
2,99370
2,99913
2,99957

l ,00g0g
1 ,00 ,06
1 ,00705
1,00604
I ,00503
I .00402
I ,00301
I ,00200
I  ,00100

3 1 1 3 , 3
3 1 1 6 , 5
3  I 1 9 , 6
3122,7
3  125 ,9
3 1 2 9 , 0
3 132,2
3 135,3
3 1 3 9 , 5

771 325
7728d2
774 441
776 002
777 564
779 128
7r0 693
782260
783 828

991
992
993
994
995
996
997
998
999

l-3. AJI{Hbr Ayr, CTPEJTKI, AJ .rHbr XOPA Il nJIOIIIAIU CETMEHTOB AJtt pAAr.ryCA PABHOTO r

Ta6nuu,a I-S

fIeH-
rpanb-
HIrtfr

yron ?
(a rpan.1

.lllnna
!,y|!r

s
Crpelxa

+
I

0,0002
0,0006
0 , 0 0 1 4
0,0024
0,0038
0,0055
0,0075

fl.rroua.u,r
cer-\{eHTa

F'

[.nuua
AyrH
s

0,2793
0,3142
0 ,3491
0,3840
0 ,4189
0,4538
O,4BB7

Ctpelxa

t

0,0097
0 ,01  23
0 ,0152
0 . 0 1 8 4
0 ,0219
0,0256
0,0297

ll..ltnsa
xop.[,br

t
L

0,2783
0 ,3129
0,3473
0 ,3816
0 ,4158
0,4499
0,4s38

fl.rrouraar
cefr{eHTa

F '

s
a

I

J_
f

2
4
6
8

l 0
t2
t 4

0,0349
0,069s
0 ,1047
0 ,1396
0,L745
0,2094
0,2443

229 t9

32,78

0,0349
0,0699
0 ,10+7
0 ,1395
0,1743
0,,2091
0,2437

0,00000
0,00003
0 ,00010
0,00023
0,00044
0,00076
0 ,00121

28,04
25 ,35
22,98
20 ,90
1 9 . 1 7
1 7  , 7 1
16 ,45

0 , 0 0 1 8 1
0,00257
0,00352
0 00468
0,00607
0,00771
0,00961

l 6
1 8
20
22
24
26
28
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Ilpodonuceuue ma6.,t. I-3

lles-
Tpanb-

gtrtfi

yron g

n rpaa.)

30
32
34
36
38
40
42
44
46
48
50
52
54
56
5S
60
62
64
66
68
70
72
74
76
78
60
62
B4
86
88
90
92
94
96
9B

I00
t02
104

l lrHHa
,[yrH
s

Crpe.nra
f

.4ansa
xopn,bl

I

fI;rouaar
cepMeHTa.Ft

I-len-
Tpanb-

H t't it
yron g

(a rpar. )

106
1 0 8
I l 0
tt2
f i4
l l 6
l l 8
120
t22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
61
66
68
70
72
74
76

178
1E0

.[,;rnna
ayrl l
s

Crpelra

I

0,5236
0, ir585
0,5934
0,62"q3
0,6632
0,69tJl
0 ,7330
0,7679
0, E02g
0,8379
0.8727
0,9076
0,9425
0,9774
1 , 0 1 2 3
1 , 0 4 7 2
1 , 0 8 2 1
l ,  I  1 7 0
I  , 1 5 1 9
I ,  lg68
1,2217
1 , 2 5 6 6
1 , 2 9 1 5
1,3265
1 . 3 6 1 4
1 , 3 9 6 3
1,4312
I  ,4661
1 , 5 0 1 0
1,5359
1 . 5 7 0 8
1 : 6 0 5 7
I ,6406
I ,6755
1 , 7 1 0 4
1 , 7 4 5 3
1,7902
l , g l 5 l

0 ,0341
0,0397
0,0437
0 ,04E9
0,0545
0,0603
0,06M
0,0728
0,0795
0 . 0 ; 6 5
0,0937
0 , 1 0 1 2
0 , 1 0 9 0
0  , l l 7  |
0,1254
0 , 1 3 4 0
0 .1428
0 , 1 5 2 0
0 , 1 6 1 3
0 ,1710
0 ,1903
0 , 1 9 1 0
0 ,  2 0 1  4
0,2120
0,2229
0,2340
0,2453
0.2559
0,2686
0,2807
0.2929
0,3053
0 , 3 1 8 0
0,3309
0,3439
0,3572
0,3707
0,3843

15,37
14,42
1 3 , 5 9
12,t4
1 2 , 1 7
I I ,]18
1 1  , 0 4
I 0 , 5 5
1 0 ,  l 0
9 , 6 9
9 , 3 1
8 , 9 7
8 , 6 5
8 , 3 5
8 , 0 7
7 , 8 1
7 ,56
7 , 3 5
7 , 1 4
6 , 9 4
6 . 7 6
6 , 5 8
6 , 4 1
6 , 2 6
6 , 1 1
5 , 9 7
5 , 8 3
5 , 7 1
5 . 5 9
5 , 4 7
5 , 3 6
5 . 2 6
5 1 6
5 ,  0 6
4 , 9 7
4 . 8 9
4 , 9 0
4 , 7 2

0 , 5 1 7 6
0 , 5 5 1 3
0,5847
0 . 6 1 t 0
0 , 6 5 1  I
0,6940
0,7167
0,7492
0 . 7 8 1 5
0 . 8 1 3 5
0,8452
0,8767
0,90s0
0,9369
0,9696
I ,0000
I  , 0 J 0 1
1 . 0  9 8
1 , 0 r 9 3
I , l t s 4
1 , 1 4 7 2
l ,  1 7 5 6
I ,2036
1 , 2 3 1 3
1 ,2596
1 . 2 8 5 6
I , 3 l 2 l
1 ,3393
I ,3640
1,3993
1,4142
1,4387
1 , 4 6 2 7
1,4863
I , 5 0 9 4
1 , 5 3 2 1
I ,5543
I ,5760

0 . 0 1 l t 0
0 ,01429
0 , 0 1 7 1  I
0,02027
0,02379
0,02767
0,03195
0 ,03664
0 ,04176
0,01731
0,05331
0 05978
0,06673
0 07417
0 03212
0,09059
0,0gg5g
0 ,  1 0 3 1  I

o , l9160
0,20573
0,22045
0 23i7&
0 25t7t
0,26925
0,29540
0,30316
0,32152
0,34050
0,3e00s
0,36026
0 ,40104
0,42242

I ,85J0
1 ,6850
I , 9 l g g
I ,9549
l , g 8 g 7
2,0246
2,0595
2.0944
2,1293
2,1642
2 , 1 g g l
2,2340
2,2689
2,3039
2,3337
2,3736
2,4086
2,4435
2,479.4
2,5133
2.5482
2,5831
2 .61 t0
2.gszg
2',6979

2.9322
2,9671
3,0020
3,0369
3 , 0 7 1 9
3 ,1067
3 , 1 4 1 6

0,3982
0,4122
0,4264
0,4409
0,4554
0,4701
0,48I  0
0, i 000
0 ,5152
0,5305
0,5460
0 ,  i 6 l 6
0,5774
0,5934
0,e 093
0,6254
0 ,6416
0,65t0
0,0744
0 , 6 9 1 0
0,7076
0,2244
0,7412
0,758'1
0,7750
0,7921
0,8092
0,8264
0.8436
o:s608
0,  g7gl
0.8955
o ; e 1 2 s
0,93Q2
0,9477
0,9651
0.9825
r;oooo

4 , 6 5
4 , 5 7
4,50
4 , 4 3
4 , 3 7
4 , 3 1
4 , 2 5
4 , 1 9
4 , 1 3
4 . 0 8
4 , 0 3
3 , 9 8
3 , 9 3
3 , 8 8
3 , 8 4
3 , 8 0
3 , 7 5
3 , 7 1
3 , 6 7
3 , 6 4
3 , 6 0
3 , 5 7
3 , 5 3
3 , 6 0
3 , 4 7
3 , 4 4
3 , 4 1
3 , 3 8
3 , 3 5
3 ,33
3 ,30
3 , 2 7
3 ,25
3 ,23
3 ,20
3 ,  r 8
3 , 1 6
3 , 1 4

,[lauua
xopnbl

I

1,5973
1 , 6 1 6 0
1 ,6393
,6581
,6773
.6961

|  ,7143
1 ,7321
1 ,7492

II;roqa.u,r
cenMeHTa

F '

0,44439
0,46695
0,49008
0,51379
0,53906
0,56299
0,53827
0 , 6 1 4 1 8
0,64063
0,66759

s

f

1,7659
1,7820
1,7976
I  , 8 1 2 6
1 , 8 2 7 1
1 , 8 4 1 0
I ,8544
1,8672
1 , 8 7 9 4
I  , 8 9 1 0
1 , 9 0 2 1
1 , 9 1 2 6
1,9225
1 , 9 3 1 9
I ,9406
1,9487
1,9563
1,s633
1,9696
1 ,9754
1,9805
1 ,9851
1,9890
1,9924
I  ,9951
1,9973
1 ,9988
I  ,9997
2,0000

0,69505
0,72301
0,75144
0,7E034
0,80970
0,83949
0,96971
0,90034
0,93135
0,96274
0,99449
1,02658
I ,05900
I  ,09171
1,12472
l , 1 5 7 9 9
1 , 1 9 1 5 1
1,22525
1,25921
1,29335
1,32766
1,36212
1 .39671
l',43140
1.46617
1 ; 5 0 l o l
I ,53589
I ,57080

f l p n M e q a H H e  K  r a 6 . r r u q e

HOTUeHHS r:+,  r . (€ Ss- Ta AnHrra
r0

---rqeHHouy B ra6nHqe. Ecan r-paAHyc

i)  t runa xopAbr l :2rs in I
2 '

5)

6)
7\
8)
e)

l-3. Panuyc r Lnfl Aaxrrofi .qnuHbr .[yru s H crpenKn f onpe4enflercfl' H3 or-

.u,y|H, Koropaf npr{ paAH}c€ / ':

Kpyra, a g-ueHTpaJrbHbrft yron B

I coornercrByer saAaHHoMy +, noMe-
I

rPa.u,., To:

2) crpearaf  : ' ( r - . " '+)  :+ts  + :2rs inzf  ;

3), rauna l ,yr '  s  : , , t# :  0,01 74b3rs x 
{  

t *  
+ r  t

4) naoulaAb cerMes ra F':+ (# ?o - ,,n ,) ,

rnoulaAb ceKropa f  "  :  *nrr :  0,0087 2665 gQ rz;
3600

s : f npu yrJle g : 57o 17' 44 ,606' - 57 ,295780 : 206 264, 806" ;
a r c  1 0  :  r c :  1 8 0 :  0 , 0 1 7 4 5 ;  l g  a r c  1 0 : 0 , 2 4 1 E 8  -  2 ;
a r c  1 '  :  7 s :  1 0 8 0 0  :  0 , 0 0 0 2 9 ; -  l g  a r c  l '  : 0 , 4 6 3 7 3 -  4 ;
arc l  "  :1, :  648 000 -  0,000005; lg arc l "  -  0,68557 -  6.

.-r!&



PNNEJI NEPBNE. OEUHA32

Yroa
I

0.000
0,006
0 , 0 1 2
0 , 0 1 7
0,023
0,029
0,035
0 , 0 4 1
0,047
0 ,052
0 ,058
0,064
0,070
0,076
0 ,0s1
0 ,0s7
0,093
0,099
0 , 1 0 5
0 .  1 1 0
o ; l l 6
0,122
0 , 1 2 8
0 . 1 3 3
o:13e
0 , 1 4 5
0 . 1 5 1
0 : 1 5 6
0 , 1 6 2
0 , I 6 8
0 . 1 7 4
0 : 1 7 e
0 , 1 9 5
0 , 1 9 1
0 . 1 9 7
0',202
0,209
0,214
0 , 2 1 9
0,225
0 ,231
0,236
0,242
0.248
0,253
0,259
0.264
0 270
0,276
0 ,281
0,287
0.292
0,298
0,303

1 ,000
1 , 0 0 0
I ,000
1 . 0 0 0
1 ,000
I ,000
0,999
0,999
0,ggg
0,999
0,ggg
0 .993
0 ,993
0 .997
0.997
0,996
0,996
0,995
0 .995
0 .994
0,993
0,993
0,992
0,991
0,990
0 ,9 t9
0.9r9
0 .9 i8
0,9u7
0 ,9s6
0,9s5
0 ,9s4
0,993
0,9S2
0 . 9 8 1
0,979
0,978
0,977
0,976
0 .974
0.973
0.972
0,970
0,969
0 .967
0,966
0 .964
0 ,963
0 ,961
0 ,9e0
0 ,9 t8
0,956
0,955
0,953

l-4. HATypAJIbHbtE TPHTOHOMETPHqECKI,tE OyHKIIHH
Cnnycrr, Kocunycbr, TaHreHcbI H Koranreucbl

ctgtg

0,000
0,006
0 , 0 1 2
0 ,  o l7
0 ,023
0 .029
0,035
0 .041
0 .047
0,052
0,058
0,064
0 ,070
0,076
0,0s2
0,0s7
0,093
0,099
0 , 1 0 5
o , l l l
0 . 1 1 7
0 . 1 2 3
0 , 1 2 9
0.  135
0 . 1 4 1
o : 1 4 6
0 ,152
0 . 1 5 s
0 .164
0 . 1 7 0
0 ,  176
0 r82
o. ras
0 . 1 9 4
0.200
o:206
0 ,213
0 .219
0',225
0,231
0,237
0,243
0,249
0,256
0,262
0 .268
0,274
0,2u0
0,287
0,293
0,299
0,306
0 , 3 1 2
0 , 3 1 9

171,9
85,94
57,29
42,96
34,37
28,64
24,54
21,47
1 9 , 0 3
17 ,17
15 ,60
14 .30
1 3 , 2 0
12.25
1 1  , 4 3
10,71
10 ,08
9  5 t 4
9 , 0 1 0
8 556
8 .  144
7 .770
7 ,429
7 ,115
6,827
6 ,561
6  3 1 4
6,034
5 , 8 7 1
5 , 6 7 1
5 ,495
5 .309
5 , 1 4 5
4,9c9
4,843
4 ,705
4 ,574
4 ,Mg
4.331
4,129
4 , 1 1 3
4 , 0 1 I
3 . 9 1 4
3 , 8 2 1
3,732
3,647
3,566
3 ,487
3 . 4 1 2
3 , 3 4 0
3 ,271
3,204
3 , 1 4 0

90'00'
40'
20'

gg'00'
40'
20'

88'00',
40',
20'

87"00',
40'
20'

86'00',
40',
20',

85"C0',
40'
20'

84'00'
40',
20'

&3'00'
4X'
20,

82"00',
L0,
20',

81000',
40'
20'

60"00'
40,
20'

79"00'
40'
20'

78'00',
40'
20'

77'00',
40'
20'

76"00'
40'
20',

75'00',
40,
20'

74"00',
40'
20'

73"00'
40'
20',

0 ,309
0 , 3 1 5
0,320
0 326
0,331
0,337
0,342
0,347
0,353
0,358
0 .364
0,369
0.375
0,3 i0
0,3s5
0 .391
0,396
0 , 4 0 1
0,407
0,412
o .417
o.423
0,42E
0,433
0 ,438
o ,4M
0 ,4q9
0,454
0 .459
0,464
0.469
0 , 4 7 5
0 .4 -0
0 485
0,490
0,495
0 500
0,505
0 , 5 1 0
0 . 5 1 5
0,520
0 ,5  25
0 530
0,535
0,540
0 545
0 550
0,554
0,559
0 564
0 569
o 574
0 ,578
0,593

Vro.r I sin

Tadttuqa 1-4

t
Vrol

t
Vroa

0 ,951
0,949
0,947
0,946
o .944
0,942
0 ,940
0,939
0,936
0,934
0,931
0.929
0,927
0.925
0,923
0 ,921
0 , g l g
0 , 9 1 6
0 , 9 1 4
0 . 9 1 I
0 909
0,1.06
0 ,904
0 901
0,u99
0,b.96
0,894
0 , 8 9 1
0,998
0 ,986
O, BB3
0 8t0
0 ,977
0 ,975
o,972
0,669
0.666
0,963
0 ,960
0,957
0,954
0 ,951
0.848
0,845
0, E42
0,939
0,835
0,932
0,829
0,926
0 822
0 . 8 1 9
0 , 9 1 6
0 , 8 1 2

0.325
0 ,331
0,339
0,344
0 ,351
o.357
0,364
0 ,371
0,377
0 .384
0,391
0,397
0 ,404
0 , 4 1  1
0 , 4 1 8
0,424
0 ,431
0.438
0,445
0,452
0,459
0,466
0,473
0.431
0.+ss
0,495
0 502
0 , 5 1 0
0 . 5 1 7
0,524
0,532
0,539
0 .547
0 554
0,562
0 570
0,577
0,595
0,593
0,601
0,609
o.  o tz
0,625
0,633
0 ,641
0,649
0,659
0.666
0.675
0 683
0 ,692
0 ,700
0 ,709
0 , 7 1 8

3,078
3 , 0 1 8
2: e6o
2 ,904
2 ,850
2,798
2,747
2,699
2 ,651
2,605
2,560
2,517
2,475
2,434
2,394
2,356
2 , 3 1 8
2,282
2.246
2,211
2 , 1 7 7
2 ,145
2,112
2 .081
2,050
2,0?0
1 , 9 9 1
1 ,963
1 ,935
1 , 9 0 7
1 ,881
1 ,955
I ,l '129
1 , 8 0 4
1 . 7 8 0
t ,756
r , 7 3 2
1,709
I ,686
1 , 6 6 4
1 ,643
1 . 6 2 1
1 ;600
1 . 5 s 0
1 ;560
I  ,540
1 ,520
1 , 5 0 1
1 ,483
1 . 4 6 4
1 ,446
1 . 4 2 8
l , 4 l l
1 , 3 9 3

72'00'
40'
20'

71"00'
40'
20'

70'00'
40'
20'

69"00',
40',
20'

68'00'
40'
20'

67'00'
40',
20',

66'00'
40'
20'

65"00'
40'
20'

64'00'
40'
20'

63'00'
40'
20'

62"00'
40'
20'

61"00'
40'
20',

60"00'
40'
20'

59'00'
40'
20'

'58 '00 ' ,
40'
20',

57"00'
40'
20'

56"00'
40'
20'

55000'
40'
20'
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Ilpodonrcexue I-4

Vrorr
+ ctg

36'00'
20'
40,

37'00'
20',
40'

38000'
20',
40',

39"00',
20'
40'

40'00'
20'
40'

0,588' 0 , 5 9 2

0,597
0,602
0,606
0 , 6 1 I
0 , 6 1 6
0,620
0,625
0,629
0.634
0,638
0,643
0,647
0,652

0,909
0.806
0,902
0,799
0,795
0,792
0,788
0,794
0,781
0,777
0,773
0,770
0,766
0,762
0,759

0,905
0 ,819
0,741
0,670
0,607
0,549
0,497
0,449

0,407

0,727
0,73,1-)
0,744
0,754
0,763
0,772
0 ,781
0 ,791
0.600
o ; 8 1 0
0 , 8 1 9
0,929
0,839
0,949
0,859

1 , 3 7 6
1,360
1 ,343
1,327
1 , 3 1 1
1,295
1 ,280
1,265
1 ,250
1,235
1,220
1,206
l , 1 9 2
l , 1 7 8
1 , 1 6 4

54'00'
N '
20'

53'00'
40'
20'

52"OO',
40'
2Q'

51"00'
40',
20'

50'00'
40'
20'

4l '00'
20'
40'

42'00'
20'
40'

43'00'
20'
40'

M"00'
20'
40',

45"00'

0,656
0,660
0,665
0,669
0,673
0,678
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1,2463
1,2640
1,2817
1,2994
I , 3 1 7 1

1,3348
1,3525
1,3702
1,3:379
1.4056

| ,4234
l ,44l l
1 ,4588
1 ,4765
1,4942

1  ,  5120
1,5297
1 ,5474
1 ,5651
I ,5828

0,8080
0,8259
0,8436
0 ,8614
0,8792

0,9970
0 ,9148
0,9326
0,9505
0,9683

0,9862
l .0u4 l
1 ,0219
1,0398
1,0577

L,0757
1,0936
l , l l 1 5
1 , 1 2 9 5
1 , 1 4 7 4

I  ,1654
I ,  1833
1 , 2 0 1 3
1 , 2 i 9 3
1,2373

1,2553
L,2733
1 ,2913
1,3093
1,3273

1,3454
1,3634
1 , 3 8 1 4
I ,3995
1 ,4175

1,4356
1,4536
|  .4717
1,4897
1 ,5078

0 ,8120
0,9300
0,8480
0.8661
0,8842

0,9023
0,9204
0,9395
0,9567
0,9748

0,9930
1 , 0 1 1 2
1,0295
1,0477
1,0660

1,0843
I  ,1026
1,  1209
1 ,1392
1 . t575

I ,1759
1 ,1943
1.2127
l,23l l
1,2495

1,2680
1,2864
1,3049
1,3234
1 ,3418

1,3603
1,3788
1,3974
1  ,4159
1,4344

1,4530
1 ,4715
1 ,4901
I ,5086
1,5272

1 . 5 2 5 9
I .5439
I 5620
l , 5 i ; 0 1
l , 5 9 8 1

,5457
,5603
,5829
,6015
,6200

25"

0 ,8170
0,8353
0,E537
0,8721
0, E905

0,9090
0,9275
0,9460
0,9646
0,9832

1 , 0 0 1 8
1,0204
1 , 0 3 9 1
I ,0578
I ,0766

1,0953
1  ,  1 l4 l
1 ,1330
1 , 1 5 1 8
1,1707

1 . 1 8 9 6
1,2085
7,2275
1,2465
1 ,2655

1,2845
1,3036
1,3226
1,3417
1,3608

1 ,3800
1 ,3991
1 , 4 1 8 3
1 ,4374
1,4566

1 ,4758
1,4950
I  ,5143
1,5335
1.5527

1 ,5720
1 . 5 9 1 2
1 , 6 1 0 5
r,6297
1,6490

0,8230
0 ,8418
0.8606
0,8794
0,ggg2

0,9172
0,9361
0 9551
0,9742
0,9933

1 , 0 1 2 5
1 ,0317
I ,0509
1,0702
1,0s96

1 ,1089
I  ,1284
1 ,1478
I Je,74
1 , 1 8 6 9

1,2065
1,2262
1,2458
I .2655
I ,2853

1,3051
1,3249
1,3448
1,3647
1,3846

1,4045
1,4245
1,4445
1,4645
1,4846

1,5046
1.5247
I ,5448
l ,5649
I ,5850

I ,6052
1,6253
1,6454
1,6656
1,6858

0,9300
0.8492
0,8685
0,8878
0,9072

0,9267
0.9462
0,9659
0,9855
1 ,0052

1,0250
1,0449
l ,0648
1,0848
l, 1049

I  ,1250
1,1452
I ,1655
1 ,1859
1,2063

1,2267
1,2472
1,2678
1,2885
1,3092

1,3299
1,3507
1 ,3715
1,3924
1,4134

1,4344
1,4554
1 ,4765
1,4976
1 , 5 1 8 7

1,5399
I  ,5611
1,5823
1,6035
1,6248

I  ,6461
I ,6673
1,6t86
I ,7099
1,7312

0,9379
0,8575
0,8773
0,8972
0 ,9173

0,9374
0,9575
0,9778
0,9982
1 , 0 1 8 7

1,0393
1,0600
1,0807
l ,  l 0 l 6
1,1226

I  ,1436
l , 1 6 4 8
1 ,8060
1,2073
1,2288

1,2503
1 ,2719
1,2936
1 , 3 1 5 4
1,3372

1,3592
1 , 3 8 1 2
1,4033
1,4254
1,4477

1 ,4700
1,4923
1,5147
1,5372
1,5597

I  ,6657
I  , 7 1 8 4
1,7412
1,7640
1,7868

0,8462
0,8666
0,8970
0,9076
0,9283

0,g4g l
0 ,9701
0 , 9 9 1 2
1 , 0 1 2 4
1,0337

1,0552
I ,0768
1,0985
1,1204
1,7424

1,  1646
1 , 1 8 6 8
1,2093
1 , 2 3 1 8
7,2545

1,2773
1,3002
1,3232
1,3464
1 ,3697

1 ,3931
1,4167
1,4033
1.4640
l',4879

1 , 5 1 1 8
1 ,5359
1 ,5600
1,5842
1 ,6085

,6328
,6572
,6817
,7062
,7308

.7554
, zsot
,6047
,8294
,8541

50"

0.8552
0,9761

.0 ,8973
0 , 9 1 8 6
0 . 9 4 0 1

0 , 9 6 1 7
0,9935
1,0055
1 , 0 2 7 7
1,0500

1,0725
1,0952
l , l l 8 0
1  ,  1 4 1 1
1 , 1 6 4 3

1,L877
1 , 2 1 1 3
I ,2351
1 , 2 5 9 1
1,2833

1,3076
1,3321
1,3568
i  ,3E17
1,4068

1,4320
1 , 4 5 7 4
1,4830
1 ,5057
1,5345

1,5606
I ,5667
1 . 6 1 3 0
1 ,6394
1,66e0

I ,6926
1 . 7 1 9 3
1 ,7462
1 ,7731
1 , E 0 0 1

1 ,8271
1,8542
I  ,8613
1,90s4

. 1 , 9 3 5 6

.&b..*
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Ifpodonucenue ra6tt.

I
2
3
4
5

6
7
8
I

l 0

l l
t2
l3
t 4
1 5
.16
l 7
1 8
1 9
20
2 l
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4 l
42
43
44
45
46
47
48
49
50
51
52
53
54
55

0 , 0 1 7 5
0,0349
0,0524
0,0699
0,0973
0, I  049
0,1224
0 , l3gg
0 , 1 5 7 5
0,1751
0, I  g2g
0 ,2105
0,2292
0,2460
0,2639
0,2917
0,2997
0,3177
0,3357
0,3539
0,3721
0,3904
0,4098
0,4272
0,4459
0,4645
0,4932
0,  5021
0 , 5 2 1 0
0,5401
0,5593
0,5796
0,5980
0 , 6 1 7 6
0,6373
0 ,6571
o ,6771
0,6973
0 ,7176
0,7390
0,7596
0 ,7794
0,9004
0 ,9215
0,9429
0,8643
0,9960
0,9079
0,9300
0,9523
0,9749
0,9976
1,0205
I ,0437
1 ,0672

0,0175
0,0349
0.0524
0,0699
0,0873
0 , 1 0 4 9
0,1224
0 , 1 4 0 0
0 , 1 5 7 6
0,1752
0, lg2g
0 ,2106
0,2294
0.2462
0 2641
0,2920
0,3000
0 ,3190
0,3362
0.3545
0,3729
0,3912
0,4097
0,4293
c,4470
0,4658
0,4847
0,5039
0,5229
0,5+22
0 ,5617
0 ,5812
0,6010
0,6209
0,6409
0 ,6610
0 ,6914
0 ,7019
0,7229
0,7436
0,7647
0,7960
0,9075
0,8293
0 ,9512
0,9734
0, gg5g
0 ,9195
0 ,9415
0,9647
0,gggl
I , 0 1 l g
1,0359
I ,0602
1,0849

0 , 0 1 7 5
0,0349
0,0524
0,0699
0,0974
0 , 1 0 4 9
0,1224
0,1400
0,  1576
0,1753
0, lg30
0,2107
0,2295
0,2464
0,2643
0,2923
0,3003
0 ,3195
0,3367
0,3550
0,3734
0 ,3g lg
0 ,4105
0,4292
0,4491
0,4670
0,4861
0,5053
0,5247
0,5442
0,5639
0.5837
0,'6037
0,6239
0,6441
0.6647
0,6954
0,7063
0,7275
0,7489
0,7704
0.7922
0 ,9143
0,9367
0,8592
0, gg2l
0,9053
0,9397
0,9525
0,9766
1 , 0 0 1 0
I ,0259
I ,0509
1,0764
1,1022

0 , 0 1 7 5
0,0349
0,0524
0,0699
0,0974
0 ,1049
0,1224
0 ,1400
o,1577
0 ,1753
0 ,  lg30
0 , 2 1 0 9
0,2296
0,2465
0,2645
0,2825
0,3006
0,3 lgg
0,3371
0,3555
o,3740
0,3926
0 , 4 1 1 3
0,4301
0,4490
0 ,4691
0,4873
0,5067
0,5262
0,5459
0,5658
0,5858
0,6060
0,6265
0,6471
0,6679
0,6890
0 ,7 t02
0,7319
0,7535
0,7756
0,7979
0,9204
0,9433
0,8665
0,9900
0 ,9139
0, g3gl
0,9627
0,9876
1 , 0 1 3 0
I ,0387
I ,0649
I  ,0915
I , l 1 8 6

0 , 0 1 7 5
0,0349
0,0524
0,0699
0, ()874

0,  l04g
0,1225
0 , 1 4 0 1
0 ,1577
0,1751
0,  lg31
0 , 2 1 0 9
0,2297
0,2486
0,2646
0,2827
0,3009
0 , 3 l g l
0 3374
0,3559
0,3744
0,3931
0 , 4 1 1 9
0,430E
0,4499
0,4690
0,4994
0,5079
0,5275
0,5474
0,5674
0,5876
0,6080
0,6297
0,6495
0,6706
0 ,6913
0 .7135
0:7353
0,7575
0,7799
0,8026
0,9256
0,9490
0,9727

0,8968
0,9212
0,9461
0 ,971  4
0 ,9971
I ,0233
1,0499
t . 0 7 7 r
r :104s
l , l 3 3 l

0 ,017 i)
0,0349
0,0524
0,0699
0,0974
0,  l04g
0,122r)
0 ,  1401
0 ,1577
0 ,1754
0 , 1 9 3 1
0 , 2 1 0 9
0,2299
0,2467
0,2647
0,2929
0 , 3 0 1 0
0,3193
0,3377
0 ,3561
0,3747
0,3935
0 .4123
0,4313
0,4504
0,4697
0 ,4891
0,5087
0,52E5
0,5494
0 ,5686
0,5g8g
0,6095
0,6303
0 ,6513
0,6726
0.6941
0',7159
0,73E0
0,7604
0 ,7931
0,9062
0, B2g5
0,9533
0 ,8774
0 , 9 0 1 9
0,9269
0,9523
0,  g7Bl
I ,0044
1 , 0 3 1 3
1,0587
I ,0966
l , l l 52
1 , 1 4 4 4

0,0 l7 i r
0,0349
0,0524
0,0699
0,0974
0 , 1 0 4 9
o,l22it
0 ,  140  I
0 ,1577
0 ,1754
0,  lg32
0 , 2 1  l 0
0,2298
0,2469
0,2649
0,2929
0 , 3 0 1 I
0 ,3194
0,3379
0,3563
0,3749
0,3937
0,4126
0 ,43 i6
0,4509
0,4701
0,4E96
0,5092
0,5291
0,5491
0,5693
O,5S9B
0,6104
0,6313
0,6525
0,6739
o,69bb
0,7175
0,7397
0,7623
0,7852
0,8094
0,8320
0,8560
0,8604
0,9052
0,9304
0,9561
0,9924
I ,009 I
1,0364
1,0642
I ,0929
1,1217
I  , 1 5 1 7

0 , 0 1 7 5
0,0349
0,0524
0,0699
0,0974

0,  I  049
o,1225
0 ,  l 4 0 l
4 ,1577
0 , 1 7 5 4

0 , 1 9 3 2
0 , 2 1  l 0
0,2299
0,2468
0.264S

0,2829
o , B o l  I
0 ,31  94
0,3379
0,3564

0,3750
0,3937
0,4126
0 , 4 3 1 7
0,4509

0,4702
0,4897
0,5093
0,5292
0,5492

0,5695
0,5ggg
0,6106
0.6315
0,6525

0,6741
0,695g
0 , 7 1 7 9
0,7401
0,7627

0,7956
0,8099
0,9325
0, 9566
0,  Bg l  0

0,9059
0 , 9 3 1 2
0,9570
0,9924
l , 0 l 0 l

I ,0375
1,0655
1 , 0 9 4 1
l , 1 2 3 3
1 , 1 5 3 3

0 , 0 1  7 5
0,0.349
0,0524
0. 0699
0,0974
0 ,  I04g
0, t225
0 ,  1 4 0 1
0 ,1577
0 ,1754
0 , 1 9 3 2
0 , 2 1  l 0
0,22gg
0,2469
0,2649
0,2930
0 , 3 0 1 2
0 , 3 1 9 5
0,3379
0,3564.
0,3750
0,3939
0,4127
0,4317
0,4509
0,4702
0,4897
0, 509.+
0,5292
0,5493
0,5696
0,5900
0 , 6 1 0 7
0 ,6316
0,6529
0,6743
0,6960
0 ,7  1  80
0,7403
0,7629
0,7859
0,g0gl
0,9329
0,9569
0  ,  8813
0,9p62
0 ,9316
0,9574
0,9837
I  ,0106
I  ,0381
I  ,0661
1,0947
l , l 24 l
1 , 1 5 4 1

0 ,0 l7 l t
0,0349
0,0524
0,0699
0,0874
0, I 049
0,1225
0 , 1 4 0 1
0,1577
0 , 1 7 5 4
0 , 1 9 3 2
0 , 2 1 l 0
0,2259
0,2469
0,2649
0,2930
0 ,3012
0 , 3 1 9 5
0,3379
0,3564
0,3750
0, 3939
0 , 4 1 2 7
0,4317
0,4509
0,4702
0 ,4997
0, 5094
0,5293
0,5493
0,5696
0,5900
0 ,61  07
0 ,6317
0,6528
0,6743
0 .6960
0 , 7 1 8 0
0,7403
0,7629
0,7859
0, E092
0 ,8328
0,8569
0  , 8 8 1 4
0,9063
0 , 9 3 1 6
0,9575
0 , 9 9 3 8
1 , 0 1 0 7

1 , 0 3 8 1
I ,0662
I ,0948
1.1242
1 , 1 5 4 2
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90"70" 89065"

56
57
58
59
60

6 l
62
63
64
65

66
67
68
69
70

76
77
78
79
80

81
82
83
84
85

86
87
88
89
90

1 ,0908
l , l l 4 7
I  ,1389
l ,  1632
I , 1 8 7 9

1,2128
1,2379
1,2633
1,2890
1 , 3 1 4 9

I  ,341 I
1,3675
1 ,3942
1,4212
1,4484

1 ,4759
I ,5036
I  , 5 3 1 5
1 ,5597
I ,5882

1 , 6 1 6 8
1,6457
1,6748
I ,7040
1 ,7335

,7631
,7929
,8228
,8529
,8830

1 , 9 1 3 2
1 ,9435
I ,9739
2,0043
2,0347

1 , 1 0 9 7
I  ,1349
I ,1605
l , 1 8 6 4
1,2125

1,2392
1 ,266  |
1.2933
1,3209
1,3489

1 ,3773
1,4060
1 ,4351
1.4646
7',4944

1,5246
1,5552
1 ,5862
1 , 6 1 7 5
1,6492

1 , 6 8 1 2
1 , 7 1 3 6
1 ,7462
t ,7792
1 , 8 1 2 5

I ,8461
1 ,8799
1 , 9 1 4 0
1 ,9482
1 ,9826

I  ,1285
I  . 1 5 5 1
1,1822
1,2097
1,2376

1,2660
1,2949
1,3242
1 ,3541
1,3844

1 , 4 1 5 3
r .4467
l',4786
l , 5 l l  I
1 , 5 4 4 1

t .5777
I  ; 6 1  l 8
1 ,6465
1 , 6 8 1 8
1 ,7176

1,7540
1,7909
I ,8284
1 ,8664
1,9048

1,9438
1 ,9831
2,0229
2;0630
2,1035

2 1442
2'.1g52
2,2263
2,2675
2,3088

l , 1 4 6 2
| ,1743
I .2030
1,2321
1 , 2 6 1 9

1,2922
1 ,3231
1,3547
I ,3870
1 ,4199

,4536
,4980
,5232
,5591
,5959

1 ,6335
t ,6720
1  , 7 1 1 3
1 , 7 5 1 6
t ,7927

1.8347
1 ,8777
I  ,9215
1 .9663
2 : 0 1 1 9

2,0584
2,1057
2,1537
2,2024
2,2518

2,3017
2,3520
2,4026
2,4535
2,5046

, 1 6 1 9
, 1 9 1 4
,2215
,2522
,2937

,3159
,3490
.3828

1 , 1 7 4 3
1,2049
1,2362
1 ,2684
l ; 3 0 1 4

1 .3352
l ,gzo t
1,4059
1,4429
1 , 4 8 1 0

l , 5 2 0 a t
1 , 5 6 1 0
1,6030
1,6466
1 , 6 9 1 8

1 , 7 3 E 8
1 , 7 8 7 6
1 , 8 3 8 4
1 , 8 9 1 5
1,9463

2,0047
2,0653
2 , 1 2 8 6
2,1954
2,2653

2,3387
2,4157
2,4965
2  ,581  1
2,6691

2,7612
2,8561
2,9537
3,0530
3 . 1 5 3 4

1 , 1 8 2 3
1 , 2 1 3 6
1 2458
1"2789
1 , 3 1 2 9

,3480
,3841
,4214
,4599
,4998

, 5411
,5840
,6287

1 , 1 8 4 0
1 , 2 1 5 6
I .2480
l : 2 8 1 2
1 , 3 1 5 5

1,3508
1 , 3 8 7 2
t ,4248
1,4637
1 ,5040

1 , 5 4 5 8
I ,5893
1,6346
1 , 6 8 1 8
7 , 7 3 1 1

t ,7829
I ,8372
1 , 8 9 4 5
1 ,9550
2,0192

2,0876
2 t607
2"2392
2,3240
2,4162

2.5172
2,6288
2,7531
2,6934
3,0536

3,2391
3,4564
3 , 7 1 3 1
4 ,0109
4,3387

,1849
, 2 1 6 6
,2490
,2824

I  ,  lBSl
1,2167
1,2492
1,2826
1 , 3 1 7 0

1,3524
1,3890
1 .4268
1:465e
I ,5065

1 ,5485
1 ,5923
1,6379
1 ,6856
1,7354

1 ,7877
1,8427
1 ,9008
1.9623
2,0276

2,0973
2,7721
2,2528
2,3404
2,4362

2.5421
2;6603
2,7942
2,9487
3 , 1 3 1 3

3,3547
3,6425
4,0481
4,7413

t ,3168

| , 4 1 7 5
1,4532

I ,3522
1 ,3888
1,4266
1,4657
1,5062

1,5482
1,5920
I ,6376
1 , 6 8 5 1
1,7349

t ,7872
t ,8421
1 , 9 0 0 1
1 . 9 6 1 4
2,0266

2,5392
2,6566
2,7894
2,9421
3,1217

3,3396
3 . 6 1 6 1
s ;ee11
4,5535
5,4345

1 ,4398
1 . 5 2 7 4
I  :566 I
1,6059
1 ,6468

1 , 6 8 9 1
1,7326
1,7774
1,8237
I  , 8 7 1 5

r g2a7
t , g z t o
2,0240
2,078r
2,1339

2 , 1 9 1 3
2,2504
2 , 3 1 1 0
2,3731
2,4366

2 ,5013
2,5670
2,6336
2,7007
2,7681

l',6752
1 ,7237

7 l
72
73
74
75

2,0172
2 ,0519
2,0867
2. t216
2 ,1565

1,7745
1 , 8 2 7 7
I ,8837
1,9427
2,0050

2,0711
2 , 1 4 1 4
2,2164
2,2969
2,3836

2,4775
2,5795
2 , 6 9 1 1
2 , 8 1 3 6
2,9487

3,0978
3,2620
3,M12
3,6328
3 ,8317

r-8.  HEKOTOPbIE CBEAEHVTfl  H3 MATEMATHKH

I  - .8. JIOTAPHOMbI

Onpe4e.lenne. Ec.nn a*:N, To 4=lS " 
N (N - qn'crrl'o'

a-ocHoBa ^u", *-norapuQu 'qltcJa N ni't 'ocuoeanuH a) '

OcHoeHbIe cnoftctea

l g  :  -  o o ;  l g  1  : 0 ;  l g o  a :  l ;

n . -  l

l g ( a o )  :  n l g a ' ;  l g  V  a  :  -  l g a '

Vnorpe6nreJlbnble cucreMbl lorapu$uon t-,---
i I ; ; '  a : 1 0 - o 6 r r K H o B e n t t u e  ( n e c n r u u u u e ) ;

oOot[uo."rt -i*, lg N:lgro ff (ra6'n-' l-2)'
f l p u  a  -  e - n  a r y p  a J I b  H h I  e ;  o 6 o s H a q e H u e - l n :

I
lg  e  :0 .434294.  .  .  =  0 ,434;  ; : .  

- ln  l0 :2 ,302566s2 '3 ;'  t g e

,  - -  
) ,y - ( t  

*  +) "  
:2 ,718281828 = 2 ,718;

tg (ub)_  tga+ lgb ;  rs  (+ )  - teo-  tgb ;

l n  N : 2 , 3 1 g  N ;  l g  N :  0 , 4 3 4  l n  N '



nEPEbrn. o6ann40

r-9. nJto[IAAH, OEbEMbI ]r noBEpXHoCTH TEJr
l. [I.nocxne Qurypu

Tadnuqa I-6

<Dxrypa

T p e y r o n b H H K

@ue. I-l

T p a n e u H f l

Que. I-2

9 e r b r p e x y r o J r b H n K

@ua I-3

O6osnaqenre pa3MepoB

d ,  b ,  c - c r o p o H b t
ft - nucora (r cropoue a)
I

p : T @{b{c) - noryrepHMerp
z

o ,  F ,  1 - y r n b r

F-
- 2 t s

ha : V p(p-a)(p -b)(p-cl:

I
:  - -ab s in 1,2

rAe T - yron, nporuBo.nexarqnfi cro-
poHe c

F : o * b  h

F :  b * h z  
o

2

F - naorua.!,u

I

2

a,  b  -  napanterbHbre
h -  sucora

cTopoHhr

D - AuatoHaJtb .
h2 - BHCOTbI K AHal'OsanH

K p y r

K p y r o B o e  K o J r b u o

d

d - trrarrlerp
r -  paAHyc

R - Hapyxssrf t  paAuyc
,F -  BHyrpeHnuf i  paAuyc

D - Hapyxuuf i  Anar{erp
d  -  suyrpesunf i  AHaMerp
p -  nonycyuMa pannycon R u
0 - runpnHa KoJrb(a

F : n r z : + : 0 , Z g 5 4 d z
4

F : n ( R r -  r 2 ) :

I
:  

4  " ( D ,  
-  d 2 )  : 2 n p D

rDue. I-5
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4 l

Ilpodoacrcenue ra6a. I-8

K p y r o n o f i  c e K r o p

cDue. I-4

K p y r o s o f i  c e r M e H r

Que. I-7

. .  H  e u p a B  H J I  b  H b I  e  S u  n  Y P  H

tDue. I-8

p6osnarexne pa3MepoB

r - patrflyc
s  -  AnHsa AyrH

go - r leHTpanbHurft yroa B rpaA.,
coorBercrnynrquft AYre s

I - Ayra, CoorBercrBy-pqat
pannycy,  parHouy I

r - pal'uyc
? - IreHrpaaurHfi Yron B rpa&
s - AnHHa il,yl-H
l- Aanua xopAbl

/- rucora crPenKI{

b -  runpuna yqacrKa

!n -  opAHHara yr lacrKa

b r
F: -T- 

lyo + lzn * 4(yt * yz
.J

* !zn-r) + z1 yz * ys *. --*yz"-z)J

2. feouerpnqecKne reJla

l q o l
F _  _ s r  _ : _ n r 2  :  L e t D

2  3600  2  ' .

g o n
? a -  -

' 
1800

l c o n  \
, \ * - s i n e ) :

r ( s - t ) + t t
2

F - naouaat

F -
I

2

Qurypn
Qnrypu

+ . - - +

Ecau tpurypa orpannrlena c ABYx
cTopoH I(pI{BbIM}r JIHEHflMH, TO OHa
pas'6ueaeicc nPu noMouln nParuofi
inHnu ua 2 qacru,  H f lnou laAb Ka)K-

.u.of i  qacru B orAenbHocrH BHqncil f ler-
cf l  cne1ylouluM o6Pasott l :  Aensr
a6cquccy Ha - 

uetno-e t lucro (2 n)
paBHbtx qacreft,  crpoflT H l{3Mepnlor
OpAI ' IHaTbI  Js ,  l t ,  t2 ,  " '  ,  l tn

Ta6tu4a I-9

l .  I I p H g M a  H  r I p u 3 M a r H r I e -
.  C K H E  T C J I A

O6osHaceHne pasMepoB

F - nrtouta.u,b ocHoBaHHfl
lr  -  eblcora

I/ - o6ter"r
M - Ooxosafi  noBepxHocrb
.A - nolnas noBePxnocrb

Fh

I"*_

cDue. I-9
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II podonuceuue ra6n. l-9

a )  K y 6

cFue. I-fi

6 )  T p e x r p a r r H a f l  i l p H B M a ,
y c e  q e H H a g  H e  n  a p  a , ' r  J I e J I  b r r o

l , ' -  o6reu
M - 6oronas noBepxHocrb
n -  norHaq noBepxHocTb

V  :  g 3 i  A : 6 a za -  pe6po
d -  4uaroua.nu

d z  : 3 a 2

N - ce, teHHe, uep[errAnK] 'nsp-
uoe pe6pau

a b, c - AJrurrbr rpex rrapaJrnenbHbrx
pe6ep

I
, : T @ + b + c ) N

e )  V c e ' I
TJIHHA NVHVH

V : N I

e H H a f l  H e  r r a p a J I J I e r b H o  o c H o B a H u

, coeAuHsorr lef t  ueHTpbI Tsl l {ecrn ocuonauuf i ,
r c  n - r p a H H a s  I I p H 3 r {

N -  ceqeuue npu3i \ rbr ,
a (u qu.rruulp). Ec,ru I -
r repneHnHxylapHoe x / ,  To

Q ,  b , c - Ailn*br rpex pe6ep
d - AuaroHaJrb

r ) f l p s M o y r o n r u u f r
I I a p a . f , J r e J r e I I ] l I I e . (

_ - . > - -

Que. I-12

2  t l r u p a M r . r A a .

Que. 1-13

V : a b c
d 2 : A r { b z { 6 t
A  : 2 { a b  +  a c  =  b c \

I
v : 7 F h

F,  f  -  nnoutaAf l  f lapannenbHbrx
ocnona r ru f t

h - paccroflHue I\ IexAy ocHo-
B A H H ' I M H

B Yt b - ABe coorBercTBeHgHe cro-
p o H b r o c H o B a H H f r F u  f

7 t: +  h ( F + t + V i ) :

f 'ol' ++* (+)']

F -  n loutaAb ocHoBaHHs
ft - sHcota

v .c  e  r I  e  HH a  f f  n  [ r  p  a  M i r J la
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3 .  I l n a u s r p

@ue. I-14

a )  K p y r o n o f i  u H n u u A P

6 )  I - l u a n n A P  n P r u o f i ,
y  c e q e s u u t f i  H  e  I I a  P  a  J I J I e J I  b H o

O C H O B A H H I O

V -  o6teu
M - 6orosas noBepxHocrb
,4 -- no.nuas nodePxHocrb

V : F hF -  nroutaAb ocsoBaHxc
h - sb'rcora

r - pailHyc ocHoBaHHfl
2 - gsrcora

V  - n r 2 h
A 4 : 2 n  r h
A :2 r r  ( r  *  h \

h1- nan6onee KoPoTKas
3yIOluas I lHnHH.[pa

h2 - uau6oJlee AnHHHafl
3yIOII{as qH,rrHHApa

r - paEVYC OCHoBaHHf

o 6 p a -

o6 pa-

II podoacreflue ra6n. I-g

R -  Hapyxnuft  PanHYc
r -  Bnyrpeunnf i  Pa[nYc

1/ : nh (Rz - rz)
: x,ht (2r

- n z D ( 2 R - E ) -
* b) : 2nhdp

n)  f l  o .n u f t  q u r l r n A p
(rpy6a) r l

p :  
; (R*r)-cPeanuf i  

PaanYci

4 .  I I p s u o f i  K P Y F o B o f i  K o E Y c

@ue. I-15

V c e q e H g u f i  K P Y r o B o f i
K O T I y C

r - pa&nyc oGHOBaEHfl
h - sblcota
S -  o6pa3y loqan

R u r--pa,[HYcbI 6onbuJeroH
uero ocsosaHlrfi

h  -  nucora
o : R * r
b - R - r

- t - -

s : V  b 2 + f t e

M - n r {  r ' + h '  - n r S

V : + n h ( R 2 *

I
, :  

T n r 2 h

h l
: =-(r oz *

M : f i S c
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Ilpodonrceuue'ra6n. I-9

I/ - o6ten

I l I a p

@ue. I-16

a )  i l o a m f i  u a p

6 )  t U a p o s o f i  c e r M e r r r

06osHa'renHe pagMepoB

f  -  nncora cerMeura
r - pan'Iyc ruapa
a - paI.uyc ocrroBaH4fl

r1{ - 6oxoeaf, noBepxnocrb
r'r - n0JIHafl nOBepXHOCTb

:  4 ,1888 r3  :

:  0,5236 d3

| 
- PanrYc

d  -  IHaMeTp

R - aapyxnufi parulc
r - Brryrpeunrfi pa.E,Hyc

D u d-sHeullrufi H BHirpeHEHfi
,qHaHeTpbr

v : |  n,, I

6  
n d l :

A : 4 n r 2 : n d z : 4 F
nAe.F - [norqaAr 60l i luo'ro rpyra

4
V  - - : -  n ( R a - r 3 )  :

I
:  

6  
n ( D - d s l

r: + nf (Baz* /s) :

:n iz( ,_ +)
t\7 - 2nrf - 7E (a2 + Iz)

d z : f ( 2 r _ f )

B )  I I I a p o B o f i  n o n c

Que. I-18

n )  I I I a p o n o f i  c e K r o p

lr  -  nucora nogca
r - pal,nyc ruapa

a, b-pagayc ocgoBasui t  norca
( a >  b )

r - pan}dyc rrapa
/ -  nucora crpenKn cerr{eHTa
a  -  pa [Hyc  ocHoEaHHf l

I
U :  

U  
r h ( \ a z * 3 b z + h z l

M - 2nrh

/ a 2 _ b z _ h 2 \ 2
r 2 : a 2 + \  

*  )

2
U : 

, 
nrz f =- 2,0944 r2 [

A :  n t  ( Z f  *  a )

<Due. I-19
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Te.uo O6psualeune pasuepoB

d ,  b ,  c - n o n y o c H

V - o6reu
M - 6oxoaafl noBepxHocrb
A - noaHas floBeprHocrb

x  abc :  4 .  1888 aDc

6 .  S a l a n c o r l , u ,

@ue. 1-20

4
V : -

3

II podoncre*ue ra6rt. I-9

3 a a H r c o H A  B P a u r e H H s

/ .  I - l  a  p  a  6 o n o n , t t  B P a  l q e H H s

ecnn 2b

r -  paAHyc ocHoBaHHfl
f t  -  sucoTa napa6onon.[a

l )

2)

ectu 2a-,ocb BparqeHHf

BpauleHHfl

4
V _ _ r a b e

4
U :  

T n a 2 b

I
V: ^ nrz h: 1 ,5708 r2 h

2

V c  e  c e  H H  H  f i  n a p a 6 o r o H . u ,
B p a u l e H H c

R - paLuycbr - naPa.{renbHblx
OCHOBASHH

lr - nucora

r - palHyc cerreHHfl
R - pa.tnyc ocu Konbqa
D - AHaMerp ocn KoJIbua

zr (Rz I rz\ h

V :2n2 Rr2 :  19,739 Rr2 :

I- : # D d z : 2 , 4 6 7 4 D d 2
4

A : 4 n 2  R r  : 3 9 , 4 7 8  R r  :

_ x2 Dd.:  g,  g6g6 Dd

r * r
IV : T

8 .  L [ u l u l u A P H I { e c
K O i r r I l . o

K O e

c | . 2 2
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Tela npaueutq soo6ue

,,floaepxnocrl re,t_a, ' 'poucttrer roxpF ocfi, aoxauei a ruocKocr,, ori-BpalqeHfiq fl,rocl(ofi KpnBotr BoKpyr ocl{, ,""!iiro,rtiir, 
-p"i"r--npo""""q"nnlo 

n o-cKocrs xpuBoi-u ee ae nepecexarcqefr, I exrypu na nyrb ee {egTpa rqxecrr,r:snn AltHu o6pasyrcqefi .rrHHll[ Ha ny
xectr /V : l2ir.' 

- 
.pa rrxecrIr nrnui a ruocrax $nryp_06teu re.na, rtpogcruefluufi acne]

46_

Sln a

cOS a

t g o

ctg a

I - IO.  TPHTOHOMETPHI IECKHE OYHKI IHI ,T

3naqeH[q SyHrqr.u.r HeKoropbtx yrJroB
Tu.6ttuqa l-10

45"

{

/

3

I
I

I
I
i r
t -

I

2

3  : 0 , 8 6 6

3

I '
lT
I
i
]r
I '
I .-r

l o

I

1
I

2
1
2

l f  2 :  o.To7

{ T: o ,ToZ

I

V B
I

2

Q  - l
u - j

{ B

I I - l

+ r + l

:  0 ,577

1,732

1 , 7 3 2

: 0 , 5 7 7

3naxu SyNrqufi B 3aBr{cnMocrr{
Ta1nuqa I-11

oT yfJra o
Ta6nuqa I-12

3HaqeHuq SyHrqufi AonoJrHureJrbHbrx yFJroB

s in
cos
tg
c t g

* s i n  a
*cos  a
t rg  d .
t c t g  c

-Fcos a
Ts in  c
Tc tg  a
+ t g  a

+ Sln ct
-COS c

: t g  a
j- ct ga

-cos a
t s i n  a
T c t g  a
+tg o'

l . 3anncnuocrb Mex(Ay

l )  s i n z a f  c o s 2 a - l ;

s in  a
2 ) t g a : - ;

cos d.

c o s c  i
3 )  c t g a :  .  

-
s i n e  t g o '

I
4)  I  + tg :a :  -a^  :  secx a i

cos2 a

5) I a ctg: o: --l- : cosee2 ai
S I N J  A

OCHOBHbIE OOPMyJIL, I

SyHrqHnMH oAHoro yrJra ll
t l
l l
I I

sin (45o *.g).: cos (45o T a); tg (45o + cr) :
- ctg (45c g a)

TPT{f  OHCMETP1414

6) sin o : lfl- gosa : 
tg o 

:
1f-y  l ! t g 2 a

I

It l  - r  t g z q

Ctg  a

] " 1  a  6 [ * '  o '

^ \  s l n a  { t - r o t r "  l
d )  t $ z -  - l :

V t - s i n 2 a  
c o s @  c t g a
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2. 3anncuMocrb Mexqy QyHrqnnMH AByx yruIoB

l )  s l n ( "  +  F )  :  s i n a c o s P  1  c o s a s i n P l ,

2)  cos (o + 9)  _ cosacos I  + s incs in P;
3 )  t g ( ' t  P ) : ( t g c  i  t 8 9 ) :  ( l  T  t g n t g F t ) ;
4 )  c t g ( "  +  P )  :  ( c t g a c t g p  +  l ) ' ( c t g F  t  c t g e ) ;

5 )  s in  o  f  s in  9  :2 r in  I  (a  f  P )  cos  
I  O-  F ) ;

G) s in  a  -  s in  9 :2 .o ,  j  (o  *  F)  r t "  
f  

(o  -  F) ;

7) cos a f  cos f l :  2.o,  
|  

("  - l -  P).o,  f  
(*  -  3);

8) cos a -cos p:  -  zr in] ,  (*  *  F) s in 
+ 

("  -  f l ) ;

9 )  r g a f  t g 1 3 :  
s i n ( a t F )  '
c o s c c o s P '

l o )  c t g c r g c t g g =  t s i n ( a t P )  
'-  - r -  

s i n a s i n B  
'

1 l )  s in  ( t  *  F )  s in  (a  -  P)  :  s in2a -  s in2  F  :

:  coS2 I  -  cosz a;

12) cos (" * 9) cos (a - 9) : cos2 a
:  CoS2 I  -  s in:  c;

- s i n 2 F :

I
l 3 )  s i nas in  P  :  +cos (a -  P ) T c o s ( e f

1 4 )  c o s a c o s p  :  +  c o s ( a -  g )  +  l . o . ( "  *  P ) ;
2 2

l5) sin a cos [i - * .i i, (o -i- p)+ + sin (z' - P);
2 

- \ 2

16)  tg  o tg  I  -  ( tga *  tB p) :  (c tga l : . tg  i ' )  :' 
:- (tb' 

' 
Tg P) : (atg a - ctg P);

17) ctg a ctg p: (ctg a f ctg 9), ( tg a f tg p) :

:  -  ( c tga  -  c tg  F ) '  ( tgo  -  tg  P) .

3. 3naqenun SyHIrqufi npu yMHo)KeHHH
H AeJIeHilI.r ynJIoB Ha UeJIbIe qI{CJIa

l )  s i n 2 a : 2  s i n a c o s a i

2 )  s i na :2s in  f  . o t  + ,
3) cos 2a -== cos2 a - sin2 a :l-2sin2 a : 2cos2 a

4) sin 3a : Ssin a - 4sin3 a;

5 )  cos  3a :4cosa c  -  Scos  a ;

6) s in 4a: Bcos3 c s in a -  4cos a s in a;

7) cos 4s,  :Scos+ a -  Scos: o *  1 ;

. r  d  -  / ' l - r o s "b )  s r n  ) :  l /  
- -  

z - :L Y

P);

iv I  f c o s a

V t - t i " "  ;

l /1 +.sin " +

I g  
- : - z  - :- b  

2  l * c o s a  s i n a

r  t  |  - r cs . ^
:  l t  - - - . i

V  l * c o s a

c L  s i n a  l * c o s a
c t c r - : - : - :- ' b  

2  l - c o s a  s i n a

r -
,  /  l - l - c o s a

:  N t  i - t
V  I  -  c o s a

^  2 t g a  2
1 2 )  t g  2 a : * :  '

I - t g : o  c t g a - t g c

2tg 
a

9
1 3 ) t g a -  

-  
i

r  +  t e t *'.: 
2

c t g 2 o - t  I  I
14)  c tg  2a :  

; * *  
:  

T  
c tg  a  -  

i  
tE  " ;

c t l z L _  l

2ctg

2tg
16 )  s i n  a  :

1 7 )  c o s  a :

t + t g "  
2
a

t  -  tg 'T

t+  Er+

1-1 1.  nJ IOCKH E TPEyIOJI  bH I {  KpI

O6osHaqeHus:

a, b, c -cropoubl TPeYToJIbHHI(a;
d, P, 1 -YrJIbI, HM nporl{BoJie)Kauue;

I
p : 

;  
(a+b* c\ - noiIYnePIlMerP.

1. O6urne SoPnnYnsl

l )  a :  b c o s l  +  c  c o s  F ;  b :  C  c o s  t r  +  r I  c o s  1 ;

c : a c o s p * b c o s a ;

a sin 'f

2) tg " 
: 

;:;;os 1;

( L  - ,  f l + r t s "  _  I
9 ) c o s  l /  2  

: ' 2
z v

l - c o s e
t0)

1 l )

15) ctg a

t

CL

2
g.

2
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^ \  a  r  t @ - - b l ( p - c )r )  s inT :v  - - ; ; - ;

, \  e  _  / ' p ( p - " )4 ) c o s n : V ' -  
b "  ;

4 f

5)tg +: l /  \##,
(a  +  b )  z  c  - . o ,  

f  
( "  -  F ) , . o ,  |  { o  *

(a  -  b )  sc  _  r t " j  ( "  -  F ) , s in  j  ( '  *

6)

7)

F);

p ) .

2. KocoynoJrbHue rpeyronbnuxn

AaHaue

a ,  b ,  c

Hcro-
xbte Oopuyau

S z l s z _ s 2
C O S A :

2bc

Q . ,  b ,  a

a
v

I

c

^  D s i n a
i { -v -

a

I  -  1 8 0 0  -  ( ' *  9 )
a s i n t

^  -  - F - - : -  -  h ,- r,, COS a -F

sin a

a s i n F

sin a

q:t" r- _
sin a

a s i n ( c f p )

Sin a

s ' p

+:eoo- t " rs,+

i  F  : 1 9 0 0-("*r)

a t  b , 1

:  
o * P  

-  
a - F

2 2

c -  V - 'a2 *b, - 2ab cos -J

gjtn-r
Slll a

Tadtuqa l-13

3. IlpnmoyroJrbHue rpeyroflbHuKrl

Ec;rn a u b Karerbr, c-rflnoreHy3a H q -yroJr, rtpo-
TuBonexaulnfi xareTy e, To HMeeM coorgoureHns:

l \  a : c s i n a ;  3 )  o : b t g a ;

2 l  b :  c c o s a ;  4 ' )  b _ a  c t g a . ;

5 )  a z { b z - s z .

I_12 .  KOHHI IECKI4E CEqEHHf l
(KPHBbTE BTOPOFO nOP'I IKA)

l. 3u;rnnc

cDue. I-23

4  * 1 : t ;
s2 b2

nonyocu AO:a, 80:6;
paccrosnue Qoryca m qeHrpa

OF :  OFt:  t :  l f i r -bz ;
nogynapaMerp

b  - r -  b '
p :  =  l /  a 2 - 6 2  : -  -  a ( I . - . r ) ;

a a

3KCqeHTpHCHTer

I

c
,

a

xacare.nruofi B ToqKe

. XXt . llrP ( x t , ! t ) z  ^  * T : l ;
s2 b2

.r

ypaBHeHHe

nnoqaAb

OBpp, :+  xy  +  !  " ta rc  
s in  

'  
,2 2 a

Bcs nnoulaAb gnJlurrca paBfia nab.

2. fnnep6oaa

{+ \

p

q" *_:7

P (&sl

Que. I-24
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x 2  ! ' _ r .
g 2  b 2  

-  ^ '

n o n y o c r {  A O  :  a ;  A B  :  b ;

Qoxycnoe paccrorrHue

O F :  O F L :  t : { " " + O r ;
nonynapaMerp

b2
P  : -  :  a ( e z  -  1 ) ;

a

9KCrIeHTpr.rCI{TeT

" -  
c  '
a '

ypaBHeHHe KacareJrrsofi  n ToqKe

XX'  VVr
P  ( x t  y t \ :  - : -  - ' i ^ ' :  l .

s2 b2

fl.routaAr
x v

APP'
2

llapa6o.na

Pl&sr)

@ue. I-25

A2 :2px (p - napaMerp) ;
or ,Bepuunu O

paccroflHi.re $oryca

1
O F : - I ) :

2 ' '
ypaBHeHr{o xacare.nrRofi K napa6oJre B roqKe P{xtAt)

UUr:p @*x);
flnolllaJlb cerMerlTa

,
opp, : * xy.

J

I_T 3. OCHOBHbTE OOPMYJIbI'  
AHOOEP EH UI,IPOBAH Hfl

I. IIpon3BoAHaq

Ec.nu g : f (x\ lr L' x - 6ecxosequo Manoe rpupaqenl{e
,, TO IIpOH3BOAHafl. A nO X:

! ' : [ '  (x)-  l i r  | /+).
A:ro \Ax /  

'

flponsnoAuan nocroffHHofi BeJIHqLIHII paBHa Hynn.

1 3arc. 125

+^(+.+)
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2. AHSSepeHuHan

Eecxouequo MaJroe npr.rpauleHr{e eynrcqllr.r A : f @)
MOX(HO npe4craBHTb B BtrAe cyMMbr AByx cJraraeMbrx:

A i  (x )  -  L ,y  -  [ '  (x )  Ax f  eAr ,

rAe e H Lx- BeJrLrqHHbI 6ecxoseqno MaJrbIe.

f lepaoe cnaraeMoe HasbrBaercq au$$epeuqHanoM Oynx-
uHLr H o6ogsaqaercs:

df (x) :  dy : f '  (x) L^x.

AnSSepeHqr.raJroM He3aBHcHMofi nepeuessofi Ha3hrBaercf,
ee 6ecxosequc MaJroe npupauleHue, r. e. dx - A.r, c.le-
AOBaTeJIbHO:

dy : f' (x) dx u f' (x) : !1- : y'.
dx

3. OcuonHue QoprvryJrbr AHS$epeHrIHpoBaHrnt

l )  d a : 0 ;

2 )  d ( a  t  x ) :  t  d x ;

3 )  d ( u  *  o ) :  d u  +  d a ;

a )  d @ x ) : a d x .

5) d (uu\:  i lda *  udu;

l u \  d r t
6 )  d l _ - l : - - ;

.  \ a  /  a '

/ 1 \  I
i )  d l -  l :  - -  ^  d a ;'  

\ a  I  s 2
' I a \ a

B ) d l - l : -  ^ d u ;'  
\ o  l  s 2

, l  u  l  v d u - u d as )  d l - i :
\ a . l  s 2  

'  '

l0) dxn : nxn-rdx.

11) dax - ax ln adx, a ) 0;

J2) dex : ex dxi

13) d (u" ) : u,t'-r @du t uln udo);

do
t4 \  d lno :  -  i

15) dlg o:0 ,434 
g 

;

- ,-- dx
1 6 ) d V  x :  - - - i

2 V  x
17) d sin x: cos xdx;

18) d cos .r : - sin xdx;

flx
l 9 )  d t g t c - : sec2 xd)c;

cos2 r

dx
20) dctgx: - _ :  -coseczrr/x;

sin2 r

&.,.
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2 t )
22)

23)

d sec,t  :  sec x tg xdx;

d cosec x: - cosec x ctg xdxi /

dx
d arc sin x:

-  t -

V  1 - x z
dx

darc  cos  . t r :  -  - ,
l t |  - ' - '
I

dx

& -neqerxoe, rc f(r) npr r:  rr He HMeer HH Ma(cHMy-
Ma, Hr.t  MHHI{MyMa.

2. HensHan {ryHrqnn f (x,A) : 0
d f

Haxo4nr ; H perrrarcT coBMecrno ypaBueHnfi
c)x

[  ( x ,  y ) :  o  u  
d f  ( x - '  Y )  -  o :

dx

IiCCJIe,4yIOT nonyqeHHble pellle]d.ilfr. X1, X2, ... IIOACTaHOBTOfi e

dl d2f

d, " dt' '
df  A2f

Ec.nu 
du 

, 
du, 

pa3Hbrx srraKoB, To npu .f,1 Qynx-

O:,  uoae"t  *ar*c"rr tY*4.

Ec"nn -- I{ 5 oAHoro 3HaKa, ro npH .rr Qyuxqna ydY diz
HMeeT r{HHHMyM.

df d2f
Ecnn 

; 
HnH 

;* 
paBHo 0, to cneAyer, esIIH Bo3'

MoxHo, nepeitru npocro K Hccre.tloBaHHrc QyHxulll l nDI{
gHaqennflx, 6Jrh3xtrx K x, H HenocpeJ.crBeuHo y6eAHTbcfl,

HMeeTCf nr{ MaKcHMyM HnI{ MHHI{I}!yM.

3. <Dynrqns AByx nepeMeHHblx z: t @,A)
dt df

Haxoasr -- I{ -- u peualor coBMecrHo yPaB-
ox oy

H e H H n '  
g - 0 ,  - l i : o '
ox oy

floayvenuHe pelueuns (xt, Arl, (xr, Uzl noAcraBJIsFT
dzf 

'  
d2i  

'dzt
--- . LocraBJlflIor BbIpalKeIIHe:

dxz' dyr' dx dy 
'

. 
Ec.ns npn AaIIIIbIx (xi,yi l A > 0, ro z-t (x, g',

a 2 f  
H M u ' u M v M  r r r r o U t o .HMeer MancHMyM npu j*z ( 0, n MHHHMyM np^ 

d*,

Ecau A < 0, To z: [(x, A\ n€ HMeer HH MaKcr{MyMa,
H H  M H H H T U y M a .

Ecnu o : 0, To peKoMeu,rlyercfl npocro LrccJrer'r.oBarb

QyHxunrc z npl ' / .  3HaqeHi l rx,  6; tnaxHx x x i  14 _l t i  H Heno-
cpeAcrBeHuo y6e,aHTbcfl, HMeercx JIH naKcHMyIvI l{nll MHHH-
MYM.

4. Heonpe.4eJreHnbre BbrpaxeHus

l. Ec;rn orHorueH'e /r,Byx t[yuxuufi 
I-q -- * noo 

g

9( . r )  U oo

flp\rl lC:d' TO

, .  f l ( x ) l  f ' @ )
u i r - r t - t : -

Lv(x) I s' (x) '

24)

2 5 ) d a r c t g x : l + x r ;

dx
2 6 )  d a r c c t g x _ _ ] q  

* r ;

2 7 )  d s h x -  c h x d x ;

2 8 )  d c h x -  s h x d x ;

29) dth x: 
d* 

,
c h 2  x '

30) an$SepeuqnpoBaHHe Q-vnruuu or $yurqHu:

du dv
u : l U ) ; y - f  ( x ) i  d u :  

i  f * o * t

3l)  norsHf i  AnQtpepeul lnan Qy"*qnn u:  t  (x,  y ,
z r . . . l l

d u : *  o * + +  d y  + 4  o r + .  .
ox oy oz

32) B cnyqae cJrox(Eocru (ryuxquH y-f  (u ,  v,  tD,. . . ) ,
rJI,C Z, Q, @ _ HCNPEPbIBIIbJC QYHKIIHH OT ,r:

d'r dv du do da da da

d x -  d u  d x T  d a  d x = d a  d x  
- r - " '

33) auQQepeHuupoBaHr{e HesBnbrx Qynxuufi:
dy 0f df

t  w,  Y)  :A;Y '  : - : -  :  -  : -  :  T- .- ctx 0x dv

I_I4.  HAXOXAEHHE MAKCHI}IYMA
H MIIHHMYMA

1. QyHrqnn oAHofi nepeMeHHofi

Enn HaxoxAeHtrr MaKcHMyM a (M) n Mr.lHHMyMa (m)
Qynrqr.ru f (x), HaxoAflr ee npoH3BoAHyIo, npHpaBHHBaIor
HyJIIo, peuaror ypaBHeHHe f (x) : 6 v noJryqeHnbre Kop-
ffH noAcraB.rrrror Bo Bropyrc npon3BoAHyro f"(xl.
' Ec.nn f' (xrl (0, ro npn .r1 Qyuxunn r{Meer MaI(c}rMyM.

Ecru f" \xt\)O, ro npu x1 Qynxuur Hr\reer MHHHMyM.
Ecnn f"' (xt) :0, To floAcraBrglor 11 B Tperblo npo-
H3BOAHyIO.
Ec-nu f"' (x ) + 0, To npn .r1 Her HH MaKcHMyMa, Hu Mr{-
H H M V M A .

Ecni f"' (x):0, To noAcraBJlslor ,r B qerBeprylo npo-
H3BOAHyTO

O 6 q e e  H p a B r r n o .  K o p e n r  x 1  y p a B H e H H l  f ' ( x ) : 0
Ilo[craBnflIoT noclreloBarenbHo B laJlbHefiutue npoll3BoA-
EHe H cMorprr, KaKafl H3 npoHBBonHHx noc;le arofi noA-
eraHoBKH nepsas He 6yner  HyneM. Ec.nn srok:s  npon3-
Boruan u h- qerHoe, ro $yuxqun HMeer N{aKcI,IMyM npn
t* (rr) (0 n Mr{Hr.rMyM npu f&t (xr)}0. Ecnrr x(e

4
-}
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n) J #:21/7 +,;
P

12) I  cos xdx: sin.r f  c;
J .

f
1 3 )  | s i n x d x - - c o s x + c i

J

(' d,x
1 4 )  I  ^  - t g x * c ;' 

J cosr '6

C d x
t 5 )  I  -  : - c t g x f  c ;  !

J Slnz .r

f d x
t6)  

J  f f i :  
&tcs in x *  c  :  -  arccos.v *  c ' ;

(' dx
l7l  I  - :^  :  i t rc tgr  + c :  -arcctg x + 0 ' ;' J l * x z

('
l 8 )  \ t g x d x : - l n c o s x * c ;

J

('
19) \ .tg xdx : ln sin )c + c;

J

b o
( ' f

\  t t r )  dx  :F (D) -  F  (a ) :  -  \  I  { r )  a * ;
J J
; , u

d b c d

J :J+J+J ;
a a b c

c b b c o
n P P P (

. I  : J _ J : J - J '
t " u o u r " b b

{ll?:ff:#" + [ ,,', u) dx - loJ-!t't o"
t ; ;  ; t ' P . " . t P Y t  d u  J ' " '  J  o u

2 4 )  S o p M Y n a  c P e t r H e r o  s f f a q e H I l- ' '  
i l4 'U\ '  HenpepbIBHbI  B npoMexyrKe (a '

snaKonocroflHHar $Yuxuun B ToM x(e

b h
P  - . - .  (

r o  \ t t r l p ( x )  d ' x : f  ( E )  1  s @ ) d x ,
J J
t 4

ecn l l  I  ( x )  :  l ,  r o

b
(,
\ i t " l  d r c :  ( b - a ) f  ( E ) -
.,
(,

20)

2 l )

231

22)

n,. Ecan f(x)
b ) ,  a  r ( x )  -
npoMex(yTKe,

rAe a<E<b;

B9flTb

v@l:

f. e. Anfl pacKpLITHfl HeoIIpe,IeneHHocTl{ creAyer
oTHOIueHHe nepBblx npoH3BoAHHX.

2.  Ec"nu/  (x)  V ( r ) -0 .oo npH x-a '  ro  noJ laras

:  lz  *  (x )  ,  nonyqHM

f(x) : -o

.[,aaee-no "r."J:]-; 

o

3. Ecnu / (r)e(:)-0o u.nx I - uan ooo, ro aorapr(punPys,
safiAeu:

ln [i(x)e(r)l : I (x) ln f (x),

r. e. npHxolIHM x cnyuan 2.

4.  Ecau f  (x)  -  V $\  :  oo -  oo,  ro nBIueM:

l : e ( r ) - l : f ( x )  0
f( ') -,r (r) : -:f (4 v (d 

: 
o

. -areM nocrynaeM, KaK rIpeXAe.

l -15.  ocHoBHbIE OOPMyJIbI
NHTETP HPOBAH Hf l

vacr ru ) ;

(') (nure-

P
l )  \ a d x : u c + c ;

J

( , n o
2 )  \  t u +  a \ d x : \ u d x * \ o d x ;

J J J

3) udv - tto- 
J 

vdu (nnrerpupolanxe ro

e (
4 )  \ t t ' l  d x :  

\ f  t v  G ) l v '  P ) d z i  x : e l
J a )

, rpupoBa"n. noo.raHonrofi);

(' ar
5 ) l a x d x : - * c ;

J  r n a

P
6 )  l e x d x : e x * c i

J

f d x
7 l  I  -  - l n x * c ;' J  x

o  . .n+ l
s )  \ x n d x -  

I  
-  * c ;- ' )  n + l

? d x  |  ' '
9 )  I  : - - * c ;' J 1 s 2  x

t t ,

l o )  \ V  x  d x : + V  x "  +  c ;- - , J . -  3
{*

&_-_
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I-16. AHOOEPEHUHAJIbHbIE YPABH EHTIf l

l . 'VpanHeHHR nepBoro nopq,u.Ka

Tun ypanueHur
VpanHenue

C pasaeaf lor r {HMncf l  ne-
'F, 

(x) F, (y) dxlFs (r) F^ (y) dy : Op e M e H t t b l  M  H

Peuresue

Tadauqa I-14

_ CJ+gd*+[ffi,,
O,qnopoAnoe

, r  4 .@,  Y)  dx  +  l / ( . r ,  Y )  dy :O
Ltvt n /v - ol lHopo.[Hi ie Qyi irqnu x u !o , (HHaKOBOfo H3l repeHl4g t t :

_ t ! I . ( tx ,  ty )  :  tn  M (x ,1)
N (tx, t!t) : t, w 1i, yyi

f loAcraso BKa u : +s au$+epeHur.ranb-
)c

Eoe  ypaBHeHHe ( y :  ux ,  dy :  udx  t  xdu )
npHBoAHT K ypaBHerr [ ro  orgocure. rbHo Qyn* :trntr u c pa3AeJrffroulHMHcg nepeMeuHuulr-.  Ha_
XOAHIVI  ero peueHHe

u :  [  ( x )
y : x f ( x )

JIuHefisoe y ' + P ( x ) y : Q ( x )
! : e-[oo'ff, nloo, o*+ rj

Vpaaueuue Eepuylrr . r Y ' + P ( x ) Y : Q U ) y "

npEBo,(HT K auuefiuol,ry ypaBHeHr.rto or-
I IOCHTCJIbHO U

VpannenHe ,  He  coAep -
xau{( 'e  y  u  y '

2. Ypanueuun BTopo ro nops.[.Ka

VpaaneHne

y"  - f  ( x )

Tun ypaaneuur

Ta6.au4a l-15

Crx I C2

Peurenue

v - J tJ  r@ax fdx*
, p '
K A :

npI{BoAr{r

c2

11n  -
J _

opflAr
,  p ) .

Cr)

t d x *

-  P ,
r o l
fQ (

? Q C

, C ,

(* ,

)c,

l ' )

l o r
- l- t

I
( x ,

B

( :

K A
n

H C

)BK
I o ,

) H H

f loAcraHo
K ypaBfleHHr

Ero perue

a y o
oepr

p '
e :

!
J  e lv -

y o  - f  ( x , y ' )Vpaaneaue,  He coAep-
xau{ee y

Vpanueure, He coAep-
x(au{ee x

y o  :  f  ( y ,  y ' )
f loAcrasoaxa y'

ArrT K ypaBseHHro
dp

p -
dy

Ero peueur.re:

do
: P , y ' - p 7  n p H B O -

ay
I lepBoro nopf fAKa:

:  f  (y ,  p) .

p :  g  ( y r ,  c r )
x - |  , o t - r c rJ ? (y, c,)



TJIABA IIEFBAfl . IYIAfEMATT{KA ft^

Tun ypaumennr

Ilpadonwewrc tffin. I*ti

PeureRueVpaa*enne

/

JIusefisoe ypaBaeulre c
trocronngsufi ttue$-
$urquenramr{, o.qgo-
FXlAffOe

y"  +  P# '  *  Pz! :o

(pt,  Fz - nocrofluuare)

Peruaercn xapar(TepHcrr{qectioe ypaBl{e-
sue:

r 2 + P f  *  P z - 0 -
Ecau fr,  f2 - pa3lurruhre geficrtnrear-

HNe,  TO
y - Cl erra * Cze'or.

Ecan  fL :  f 2 ,  To

I : (Cr .1- C2x) er'x.
E c n u  1 1  l t 1 2 - _ d X ? e ,  T o

! --eax (C, cos ?x + C2 sin p.r)

HaxoAurcq o6u{ee peuenue orHopoAuo-
ro ypaBuent f l .  y "  *  pJ '  t *  p2! :0  (Qysr-
\Y t r  n :  g r  ( , t r  C1C)  u  qac rsoe  peuc l I ue
AaHHoro ypaBHeHKn ($yurulr,fl, v - gs (x)

P e r u e E r r e :
t : u * v

JIuneftnoe ypasneHfle
c nocT()f luI{htMI{ KO-
a$$uuneflraMfr, HeoA-
sopsAuoe

Y ' + P r ! ' * P r Y  - F { x )

,'n
U



T J I A B A  B T O P A f l

fHApnBilwtECKHE PACrtETbl

2-4. THAPOCTATI,IKA

Cnaa raeaeHug P
ua gurypy

,UABJTCHTTq HA

Hr.rxe [eHTpa

2-L  FHAPOCTATHT|ECKOE, IABJIEHHE
B  T O q K E

flaa.neuue noxoguleficq xHAKocrH B TorrK,e, Haxo4ruleftcn
na rry6use ft noA cso6o.qnofi nraepxnocrlro, 6yaer paB-
l o :

P :  Po * ' f t , (2-l )
r.{,e Po - IaBneHHe Ha cso6o,4Hofi troBepxHocTH, HnH

(BHe[rHoe> [aBJIeHHe;
T - o6teuuufi  Bec xn.:IKocra.

.{anaeuHe th cBepx HM€roulerocq Ha cso6oaHofi t lo-
BepxHocru Ha3brBaercr r  u  s  6  H ToqH H M AaBJreHHeM.
Ec.l l .r  raBneuHe Ha cso6oauofi  noBepxHocrg paBHo arr4o-
c$epHovy (po:pa\, Ha6srrouH,oe AaBnenne 1i Ha3blBaerct
I y I  a  H  O  M ' e T  p  H  q  e C K u  I t  A a B j r e H H e M .

B 6o,rrul*rcrse cilyqaeB rnrtporexHnqecrofi npaKTHKH
6Heaer  ueo6xo4l lv ro  onpeAennrb cuny xs6HroqHor-o r ln-
pocTaTHq€CKOfO AaBJreHHff Ha nOBepxHOcTb TB€pnofo TeJla.

2-2.  AABJIEHHE HA nJTOCKHE OHrypbt

CH.na Hs6blroquoro .t IaBreHHq x(H.{Kocra Ha
Qurypy nno!{aAbp F uaxolurcff uo $opmy.ne:

P : p F : F I h ,

rAe p- Laanenue B rreHrpe rqx(ecru norpyxeHnofi ,racru

.  $nrypu,  paBHoe T f to ;
hs - r.ny6uHa norpyxeHHn ueHTpa Tqxecrri  Qnrypu

noA cso6olHofi  noB.epxHocrbro.
Toqxa npHnoxeHHq cHJrbr .LaBJreHHn Ha3brBaercf l  ueu-

TpoM AaBneHHs; ee KoopAunara HaxoAHTcs no Qopuy.ne:

Hax l reHosaH xe
Qnrypu

Cxeum @urypn

I-lpnr,ro-
yfo.[ bHr{K

Z C :  Z O  * ,  (2-3)

t[e zc - Koop,rIHHaTa IIeHTpa .4aBJIeHHfi, OTCgHTbIBaeMag
B nJrocKocru SnrypH or cso6onnc:,i noBepxHocru;

zo- t<ooptHHaTa ueHTpa TflxecTH sl lryprt,  oTcqHThr_
BaeMafl TaKxe B nnocKocrn Surypu: ecnr, QHry_

pa BepTHKanbHa, TO Zc:l t  s - rnV6I.rHe norpy-
xoHHtt  UeHTpa IaBreHHf l ,  a  Zo:ho -  fny6gHe

,  norpyxenHf l  ueHrpa rnxecrn $ l l rypt r ;
Jg _  MOMCHT HHEPUHH QI ITYPUI  OTHOCI , ITEJIbHO I 'OPH3OH.

ra.ntrrofi ocu, npoxolnulefi qepes rlenTp rnxecru
Qurypu.

Jo

F z o

Hs ypaBHeHaa (2-3) BH.[no, qro rreHrp
nnocKylo Surypy, KaK npaBuJto, HaxoIHTcs

rr)Kecr, eurypu Ha BerHrrHHy +
F z o ,

IIJrocKyro

(2-2)

3oHTaJrbHoM nonoxennn Surypbr KoopAHHaTbr zo j4 zc coB-
naAanT.

B ra6n. 2-l rar{br Sopuy.rru nnfl o[pe.rreJreHnF cHJ!
| laBneHHf H Kocp.ttHHaT ueHTpa AaBn.eHHq Ang Her{OTCpbix
BeprHKaJrbHHx nJtocxnx durvp.

Clt.na l taBreHHn P Ha'npni lovronbHyro Qnrypy, rrueto-
u{yrc nocrosHHyrc llrupHHyb paBlta:

P :  D S , l2-4', r
rAe S - nnoua.ilb grrropbl .rlaBreHr.rfl Ea paccMarpHBaeuylo

Surypy (rpeyro.nuHr.rr rr-qH rpaneuun); npH sroM
op,lnHaTbt 9nlopbr Bbrpa)(aoT BeIHr{HHy IaBJrefluff

- th H HMercr pa3Mepnocra: rcefcm2 nnn rfnz.
b - ruupuua Qurypr,r.

H .'rHrrrb n0H rop,H.

I-ay6xna nofpyxeHn*
qeHrpa aaEJreHHs ft.c

\- 
TaLtutta 2-I

BeI{qHHH fH.[pocrarxqecKoro aatncgfic Ha npirBr;rbHbrc &Hrypbr, rnerlu,ro aeprrrrJrbnym ocb ctruuerprrn

flaoulaa,l F
Fay6raHa

norpy)f ieHHq
qeHTpa rsxe-
cru Qnrypr,r /ro

I

2 l bHz

<Duz. 2-l

'i
il

ir
rJ
A

-{



\

TJIABA BTOPAfl. THilPABnHqECKHE PAC4ETJI

flpnr'royroan-
HI,TK

Panno6el -
PettHr" f i

TpeJ ' ronbHHK

flaourans FCxeuu Sxrypu

cl>ue. 2-S

a

2
H _

H

3

ab

J_ u,
2

@uz. 2-2
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'$

Que. 2-g

Berrop'c','rbr AaB-rre'Hfi npoxon'T qepe3 qe'Tp rflxecrn9nrcpbl AaBJ'reHHs ($nr. 2-g,a), T. e. zc:z' ,en .
_ 

flpu B€prHKaJrbHoM noJr,ox(enrzr.r Surypu (crrr. ear.2-9:6) hr:h0,an,' TaK .q,nfi Tpeyro.nnuofi 3rrropbr fto,en :2: - ; H .
J

nnn TparreuoaAa.nnsofi e[ropbr KoopAugarbr rIeHTpa rfl_xrccTr.r HaxoAaT EnH agaJraTnqec*rn no Oopmvae-, 
"

ho , rn : (H-a )+  c+2d

w"
(rae c u d - oprtru€rbr 3rrropbr AaBJreHHfi), uttu rpaozue_cKH (Sur. 2-10). nns Jioib 

"u 
npoaorrxeHr.r' B€pxHeroOCHOBAHH' TPA''€IIHH OTKJIAAbIBAIOT OTPC3OK, PABHUfi TTUX-HeMy ocHoBaHr4ro, a Ha npoao.nxeunn n nporunonoJrolK_Hyro cTopoHy Hrrx{Hero ocHoBaHHfl _ oTpe3oK, paautrfiBepx'eMy ocH'oBaHrro. HauecegHbre TOqKH coeAHHgIOT nps-urofi nuuprefi.

cepe4nusr BepxHeru a HH,*HeF' ocHoeaHnfi Tpa[erIHI{
coe/l ,Hrror cpeaneft nusweft.  Toqx_a lepecerieH'f l  ynoMq-
Hyrofi npnrrrofi co cpeanefi ,""rl,efi auJ" u""rp rflxecruTpafieqHlr, npaKTr.rqecKu onpe4eJrflrou{ufi rooplu,HaTy rIeHT-pa 4aBJr,eHr.rfi.

2 -3 .  AABJTEHHE HA UI , IAHHAPHTIECKHE
NOBEPXHOCTI,T

,4asreHlre xrnrtxocrn Ha lil4Jrllilpuq€cKyro uoBepxHocrb.c ropu3onTa.nlsoir o6pasypuefi  nonyuaercn KaK reoMer_p'qecKaq gyvrua fop'3.Hra.nsu,of i  n aepruxa;rr 'of i  cocraB-
JI ' I IOIqHX. IOPNSOHIAJIbHAff COCTAB"'I f l IOIqAfl CHJIbI AABJIEHHflxHr,Kocrr.r Ha uHnnHapuqecKyro noBepxHocrb (Qar. 2_l l lpaBHa cHJre naBreHHrr Ha eeprrxa.nouyro np,oeKqHlo rIH_
nHH.rIprq€cxoft- noBepxrrocrn, nepneHAnKy"rrrpHyro gcxouofi'J cocran.nRrcu1efi, H HanpaBJreHa co cropoHbr xtraxoctn Hop_
MaJlhHo K BepruKanrsofi np,oeKrrnu uoBepxnocrlr:

(2-5)

P x :  F r l  h o , (2-6)
rlre Px- ropl'I3oHTaflbHaff cocraEJrrrolqafi cHJrbr AaBJTeHI{r

_  Ha uHrHHnpHqecKyro noBepxHocTb;
Fx- B€pTHKaJrbHaff UpoerilIHrr IITUTHHApT{.reCxofi Uo-

BepxHocTH;
ho-r.ny6uHa norpyx(eHufl UeHTpa Tsxecru Beprn-

xa.nruofi ttpoeKuuH.
BeprHra.nruan cocraBnflrorrrafl p v cHJrbr ,4aBJreHHq

xl.rAKocru Ha KpHBoJrHHeliuyr,o nonepiHocru paBHa Becy
}KI'|AKOCTH S O6rcMe V T ax HaSbrBaeMoro (Tera ,u,aBJreHHfl).

Te.no AaBJreHHrr ecTb o6teM, o,rpaHHq,eHHsrft uu.nNHApH_qecxoft. [oBepxHocrbro, npoeruueri ee Ha urocKocrb cBo-
ooAHoH noB€pxHocrH )KH.[,KO.CTU U neprnra.nrHofi ee npo-
eruueri (cu. Qnr. 2-l l ) .

oEutil,t

@ue. 2-10

Ec.rrz xr.u,Kocrb rraxonzTcfl HaA KprBonanefisofi noeepx-HOCTbIO, TO ,BepTHKaflbHaq cocTaBJrffrorqafl HanpaBreHa.
B H H 3 .

Ecaa )KHAKocrb Haxojlnrcq tlon KpLtBo.nauefiuofi noeepx_HOCTbIO, TO BepTHKaIbHaq co,cTaBJrrrrc i l Iaf  HanpaBJreHaBBepx. IIorHaq cfina AaBJreHHfl p onpele.irutca reoMerpu_,recxofi cyurrl,ofi cun p, a py :

(2-7'

o 
Hjoq""Jr€HHe paeuoleficrnynuqefi p onpele.nrrrcfl yrnoup , BerHrrHHy Koroporo uaxotrrr tto Oopryil:

(2-8)

fopasonraJrbHafl coeraBJr'rourafl c'Jrbr AaBJreHHfi px
npofiaer r{epe3 uerrrp TflxecrH gnropbr naBJrennfl  Ha Bep_
l1l*. i{rc.-npoeKrruro 

noBepxHocru (c,_r. eur. 2_l l) .

?:l'Il:j""",:j,-:":1::::"y" _cH.,rbr Aaanerrns p y nponi-
ACT qEPC3 UEHTP TflXCCTH TCJA AABTEHHfl.

IJer{Top cHJrbr no"rrHoro .rIaBneHHfl p .u.onxegpe3 ToqKy nepeceqeHun p a H py noA yraou
3OHTy.

_Toqxa C nepeceueHafi sToro Ber{Topa c KpnBoJruuefisofi
fioBepxH.ocmrc .4 B seanetcfl rleurpoM AaBJreHr,rff >xHAKocrH
Ha_KpaBo"rrnHeft Hyro noBepxHocrb.

tcJrH KpHBoJrHHefiHas troBepxnocTb f iBrHercq uoBepx-
Hocrbro KpyrcBoro uHJrHHrpa (4rur. 2_l l) ,  To norrHarr
cHJIa AaBJreHHfl 6yaer HopMaJrbHa K rluJruulplluecrcofi tro_
::ll%o"ll -" npofiaer qepe3 €e ueurp KpHBr{3Hbr noA yr-
Jroru p K fopn3oHTy H TOqKa nepeceu'eHw'n c cuJrbr raBJre-
HHq c KpHBOJTT'rHerluofi rroBepxHocruro 6yler r{eHrpoM AaB-JICHIIfr.

WP:7

H H 2-  :  b r  -
2 ' . 2

npofiru ve-
P x nopa-

IIACTHbIE C/IYqAI4 .IIAB NEHHT
HA UU"N HHTPI4I]ECKHE NOBEPXHOCTH

l. CerueHrHbrfi BarBop

[anu :  H ,  b ,a ;

P t -  F * I  h o :  b H  I ;  (<Dur.  2- l  l )

Z. Cexropnufi sarnop
H

, {anu:  H,  o ,  b  u  R:  
* ;  

t
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Py:t ,  
lno ( t

@ue. 2-II

H2
Px: bI 

;  
(0"t.  2-12\;

cos a \ zc Rz aol
t -  - l

2  /  3600 l

Que. 2-12

3. IlununApnuecrufi BarBop

.{anu: H n b;
I

Px: 
7 t  bHz;

Py:  ̂ t (V ' -  V ' )_  -  - [V :  -  1b  +  
(Qnr .  2 -13) ,

r5:e V' - o6reu ABCD;
V" - o6reu ABD;
V - o6reu BCD.

A 8

@ue. 2-13

2-4. NJIABAHHE TEJI

l. [I.nonyuectu

?arcou Apxuueda. XuArocrs reficreyet Ha [orpyxen-
Hoe B Hee r€JIo c cltrofi, HanpaBJessofi BBepx H paenofi
tro BennqnHe Becy xHAKocrI{ n o6teue norpyxeHHoft qa-
CTH TEJIA.

Bcgxoe norpyx€HHoe B xu.4rrccrb oAHopo.rHoe reflo c
o6r,evuutt't BecoM T r HaxonHTc.q nor [eficrgHetr{ AByx
BeprHKanbHbrx cHJr: cHJIbI Beca reJla G :TtV (rae V -
o6r,eu rena) H onpenenseuofi no gaKoHy Apxurue4a cn.rrbr
f,aBneHHH >xH,lKo,crH Py: ' tV.

!,.rrn otu.oDojlHono reJra Moryr 6nrs rpu cnyqafi:
l )  1 '  )  1 ;  r a K  K a K  G - P y : V ( f r - f  ) ) 0  H  c y M M a

crrJr G u P, .uaer panuo4eficrByrouyrc, HarrpaBnenuylo
BHI{3 ,  TO TCJIO NOTOHCT;

2\ Tr: '[; B sroM cnyqae G:Py rr re.Ilo 6y,uer na-
xoAnTbcff B xHAKocrH B cocrosHrlu 6espas.nuvHoro paBHo-
BECH'I;

3) Tr ( T ; B sroM crlyqae G-Py:V(Tr-' l  )<0,
T. e. cyMMa cHJr Aaer paBHoaeficreyn[tyto, HanpaBJIeHHyK)
BBepx, KOTOpaH 3acraBI{T TeJIo B,cnJIbIBarb Ha noBepx-
Hocrb. Te.no BcnJlbtBer w estfiAer Bbtlle noBepxHocru
HacroJrbKo,, uro6rt HoBoe ILaBJIeHHe P'n:1 V' (rae V' -
o6rel t  norpyxeHnof i  qacrn reaa) ypaBH,oBecnJrocb BecoM

TeJra G:I V. Torla nJrfr nJlaBalouler'o Ha [oBepxHocru
TeJra Mbr 6yaeu l{Merb ycJIoBHe paBHoBecI'Ifl:

1V':1vV

h

a

v ' _ y _ ' [ r
v h ' r '

V'
v

(2-e)

floc[e.4Hee cooTHolrreHHe frBJIfi€TCfl HCXOAfibTM nplr OnpeAe-
.'reHHH r.ny6nuu florpyxegHr (ocanxu) n.ltaBarcIqux oAHo-
po.rl,Hbrx r.e.n.,II,.nn rrpu3l\{arnqecKnx rer:

r.re y - uy6uua
h - noa:gas

norpyxeHns (ocaaxa) TeJra;
efo Bblcora.

I

2. OcrofirrnBocrb

Cnoco6nocrn ilnaBarorrlnx reJr Haxo.[ETbcr B BaAaHHoM
nOJIox(eHLlu u BO3Bpa[laTbCff K HeI\4y nOCJIe KpeHa Ha3bI-
Ba€Tcf l  ocrof i  , t  H n ocrbto  nJIaBaIou lHx reJ i .

Toqxa C npn"'roxeHufi BeprnKaJrbH'ofi cu.nrt P .{an.neHux
B o . { b r ,  H a s b r B a e M o f i  -  s o . q o H g  M  e u r e H I { e M  c y l l H a ,  g B -
Jrflercfi qeHTpoM Trx{ecrn Hapyx(Horo o6reua norpyxeH-
troft qacru cy.[Ha, HJIH TaK Ha3btBaeMbtM IleHrpoM Bono-
H3MerqeHHrr (0ur. 2-14\. f lpn H,opMaJIbHoM roJIo)I(eHHu
cyAHa roqKa C JIe)KHT Ha oasofi BepTHKaJIH c ueHrpoM
Tflx(ecrl,r cy,[Ha O. flprrrlaR, Itpoxo.tl,flulafl qepe3 ToqKH O
r r .  C ,  Ha3b rBae rcq  ocb lo  nJ IaBa : r . u f l .  Pacc r ' oguge  OC
o6oeHaqaercn qepe3 e.

fl.nocxocrb flepeceqenufl tIJIaBaIoIuero cy.[Ha ceo6orHofi
[oB€pxHocTblo BoAbI  Ha3blBaerc f l  n  J I  OcKOCTbto n J I  a-
B a H H s ;  J T H H H f l  e e  f l e p e c e q e H u f l  c  c y A H o M - B a T e p J I H -
H u e fi, a orpaHHqeHHaR BarepJII'lHHefi n.noularb B nJIocKo-
c r H  n n a B a H H g  H a 3 b r B a e T c f  u . I I  o u I a A b I o  n  n o  c K o  c T I {
n f l a B a H n f l , .

flplt nurx,o.re flJlaBalouero r€JIa HB troJlox(eHllfi paBHoBe-
cHfl c noBoporoM ocn nJIaBaHHa cy,ttHa Ha ge6o.nuruofi
yroJl (ao 15") ueHrp rlxecrtt rc.na O ocraercr Ha Mecre,
a rreHTp Bo-lousMeuleHl{f l  C nepemeuraercn B HoBoe noJlo-
x(eHHe Ct no xpyroeoft Ayre paAuyca r c [eHTpoM B
roqxe M.

Toqxa M, astr,wlrlaflcfl roqxofi nepeceqeuun ocu nJIa'

BaHUfl CyIHa C HOBbIM HanpaBJIeHHeM CI' IAbI AaA;renUnPi,

H a 3 b d B a e r c f l  M e r a q e H T P o M ,  a  p a c c r o f l I r u e  M C : r -
M € r  a  r L e l r r p  l |  q  e c K u  M  p  a  , l I , H  y  c o  M .
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B e"n uqus a MeraqeHTpnq,ecKorg,paruyca otrp eAeJrfl,ercfl
Qopuy.ne:

no

(2-10)

2_8.  HCTETIEHHE I IEPE3 OTBEPCTHfl 14
2-5. MAJIbIE OTBEPCTHfl B TOHKOR CTEHKE

Pacxo.[ xn-rlKocri' ' 'pH HcreqeHHH q€pes He6onrru'e or-Bepcrnf l  B creHKax pe3epByapoB,  6aroa,  t t r r r i r ru""a  Ma_JrbrMH orBepcrrrMn B lonr<ofr cr€HKe (Sar. Z_ti l ,  o[pe_.qeJrflercfl no Sopuy.ne:

e : p ,  { 2 , H " ,  ( 2 _ l l )

rre p. - e ?; . :*- roeeeuquenr c)Karu, crpyu;
g - xos$Suuueur cKopocru, panuufi

f l
v :  l /'  

Y  a + (  '

o - roeQ$aqueur Kuuerr{secrofi euep_
, orr.lTpyu B CXaTOM ceqeHHH;
t - xoeQeHrIHeHT conpoTuBneuufl Bbr-

, e _ xHfffo".%",T :;.#f p crr{' ;
Ho - no.nuuri Hanop .HaA rIeHTpoM oT_

BepcTHfl:

r -
J

W '

a)

cbue. 2-15

(Due. 2-14

Que. 2-16

rAE J _ UOUCHT HHCPUHH SCCfi NNOUIAAH NJIOCKOCTH NJIA.
BaHHr oTHocHTenbHo ee npoAoJlbHofi ocu cHM_
MeTpHr{;

V - o6r,'er,rnoe Bonon3Meulenne [naBatou{errc cyAxa.
, .Moryr Qurru Tpn cflyqas paBnoBecus nJraBarourero r€na(Qnr. 2-l4l:  

. . 'v.-v '

l) Merar.r,eHrp M sbrure ueHrpa tnxecru O (r)e) (Qnr-
2-l4ral; B eToM cnytrae cfirrbr G u p, o6pasyror napy,

l?ryq3n"Barouyn cy,lHo B noJroxeHHe nepB.oHaqar_rbHoro
paBnoBecnf l ;  cy .aHo HaxoAl . ITcn B cocrof lHun ocrof i . rH_
BOrO paBHOBeCf i r ;

2) MeraueHrp M coBflanaer c rreHrpoM Tsx€crn O
(r:e) (Srnr. 2-14,6); B ar\)M cryqae cnrrbr G u prne
IaIOT Bpauanrqero MOMeHTa, H cyAHo, BbTBeAeHHO€ H3HOpManbHoro noJro)KeHHq, He cMoxeT CaMO BepHyTbcfl  BHero; 3ror cayuafi rBJrrercfl npr{MepoM 6 e s f u'r rr n 

" 
_

HOro  paBHoB.ecH f f ;
3) MeraueHrp M HHr{e ueHrpa rqxecrn O (r(e)

(0ur. 2-14,e); cznbr P'.* n G npu Br{xore cyAHa H3 Hop-
MaJrbHoFo rronoxeHHn o6pasyrcr rtapy c MoMeHToM, Bpa-trarcu11la cy4lro B cropoHy 

- 
orKJtot't€H'', T. e. Bbr3brBaror

A^a.nrHefiuree onpglujusaHrie cyrHa; 3ror c.nyuafi xapaK-repu3yer  H ey cro f i  q  H B o e  paeHoeecue.

HACAAKH

Ho- n+ 
$;

oo - CI(OPOCTb [OAxona.
TeoperuuecKue 3Haqeurn xoa@$sunesroB lrpn HcreqeHHH

H3 II{eJIH, ocHoBaHHbte Ha fHnpoMexaHHr{ecKoM peueHHH
npoO. Xyroscroro A.nq HAeaJrbtro[ )KHAKocrH, cne,ryrcu{He:

e : 0 , 6 3 3 ,  f : 0 , 9 6 5 ,  p :  - i - ^  - 0 , 6 1 1 ,  a  :  1 , 0 7 8 ..  i  7 E + 2

PacupeAe.neH'e c*opccrefi H IIaBreHHfi e cxaro* ceqe-
d

HHn Ha paccrorrHnr.I 
2 

or creHKH, nonyqeHHhre npoQ.

B.-B. BeaepnHxoBbrM, nprfBe.ueHbr Ha Snn. 2_16, a u 6.
.  A J I f l  H P A K T H q C C K H X  P A C q C { O B  N P H H H M A r c T  3 H A q E H H E  X O E Q .
$ttqnenra pacxora F : 0,59 ;- 0,61. Meu^ruuu--fur*.pu*
orBepcrHfl coorBercrByroT 6oarrt-lae gHaqeHi{, tL.

Cxarue crpyu trpn ncreqennH qepe3 orBepcrns 6srsaer:
a) II o r H 0 e, KofAa crpyfl nony'{aer cxarHe no BceMy

nepllMerpy;
6 )  HenoJ rHoe ,  KoFAa  qac rb  nepHMerpa  o rBepc ru r

npuMbrKaer K rrpoAoJrbHbrM creHKaM (Onrr. 2_lZ,l \ .
r loJlHoe cxarH,e pa3AeJlf leTcfl  Ha co B€ p ru e H H o e n

H e c o B e p u e H H o e .  C o e e p u e H H b r M  c l r ( a r n e M
cquTaeTcf raKoe, KofAa AHo I{ creHKH c 6oxos He BJIHflIoT
Ha cx{arHe crpyH; sro 6trsaer, ecJ.il{ paccroqHHe or "nro6oficropoHril 'roHTypa orBepcrHfl Ao HanpaBnflror[ux creHoK

t * Q

r s
I tqlx
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n2t2t

.Due. 2-17

1 1  f

n g l
g1I

Q _

<Due. 2-18

ll'

n2
B2
8,

cocy.(a He M'eHbIIIe rpofrHofo nonepeqHqrg_. pa3Mepa orBep-
crur '  t .  e.  / r )3b n lz)3a (Qnr.  2- l7, l l ) .

H e c o B e p IrI e H H bI M c)KarHeM cqHTaercfl TaKoe, K'o-

r la AHo H 6ot<osHe creHKH BJlHfl lor Ha cx(arHe crpyu;

TaKOe CxaTHe 6Heaet npg 6onee 6.nusxotvt paccTOflHHLl OT-
Bepcrr{s or HanpaBrf lroul l4x CTeHOK (oHF'. 2-l7, l l l ) .

B cnyqae Hen,onHofo cxarnr xoeQSuqnenr pacxoJla

PHn 6yaer 6olrue, qeM KooQQlr[Hegr pacxoAa F A.ns
UOJIEOTO C)I(ATHfl:

P H n : n ( t  * r ; ) , (2-12)

rle p - IIepHMerp tscero orBepcrl'Ifl;
n - qacrb nepHMerpa 6eg cxarnfi;
c:0,13 Ann Kpyrurbrx u c:0,15 AJrff npflMoyroJlbublx

orBepcrHft.

flpu HcreqeHHI{ tl'epe3 g a r on JI eH H o e orBepcrlle
(Su.. 2-18) pacxoA onpeAennercs no Sopnayae:

e : p , { W ,  ( 2 - 1 3 )

r\e 2 -,pa3nocrb ypoBH€fi xuAxocm c oSeux cropolr or-
BepcTnff.

2-6.  EOJIbI I IHE OTBEPCTH' B TOHKOR CTEHKE

.(nr pacuera 6o.nrurux orBepcrnfi s ronxofi crenre (npu
HcreqeHHH H3-rlo.q qura) MoxHo npHMeHRTb re xe Sop-
Myrlht (2-l | ) Ir (2-12) co cne.lyrournMr.r opneHrnpoBoq-
HbrMr{ gHaqeHnqMn rosSQnuHeHTa pacxoAa, peKoM€Hno-
BaHHbTMH aKaA. flaeaoecKsrr,t i l51:

UaJIbIe OTBepCTHa C [OnHbIM CXaTH€M . F :0,60

oTBepcTHfl CpetrHHX pa3MepOB CO CX(aTH-
eM cTpyH co Bcex cTopoH npH oTcyTcTBr{n
ua[paBrrrrcurux cr€HoK, B cper,HeM F:0,65

orBepcrnrr 6o.nuruux pa3Mep,oB c HecoBep-
lueHHbrM, HO BCeCTOpOHHHM CXaTHeM, B
Cpe[HeM [r:0,70

.lIoHHbIe orBepcrnrr (r. e. BoBce He rrMen-
rt lue cxarnfl  no AHy) co 3HaqHTe.[bHbrM
BJIHflIIH€M 6orcoeono cxarHfl, .F:0,65+0,70

AOHHbre OTBepcTHfl c yMepeHHbrM BJTUflHU-
eu 6oxoeoro cxarHfl

.qoHHHe orB€pcTnq c n.rraBnbrMrr 6oroebr-
aa troAxollaMH

P : 0 , 7 0 - + 0 , 7 5

p=0,80+-0 ,85

59

HCKJInqHTeJrbHbr€ cnyqaH BecbMa ruraB-
HbIx no,4xo,x,oB BO4bI K OTBepCTHto co Bcex
cropoH (nprr ycnoBr{rr o6sgareruuofi .  la6o.
paropuof i  nponepru)  .  p-0 ,g0

2-7 .  HCTEI IEHHE qEPE3 HACAAKH

- PacxoA npn r.rcreqennu qepe3 HacaAKH onpeAeJrsercff no
$opuyre (2- l  l ) :

r -

Q : F ' V Z e H o .

l. BHeruHnf, rluJrHHApnrrecrffifi HacaAoK

IIpu AJTHHe Haca.fKa l>-(3:4ld oa Mo)r(er pa6orarn
nornbrM ceqenneM (Srr .  2-19,4).

B nocJleaHeM cnyqae p: g :0,82.
B pa6orarculel,t no.[HbrM ceqeHHeM HacaaKe B cx(aroM

ceqeHHH crpyn 6.[as Bxoaa Ha6.rrruAaercq BaKyyM hrr*x
-0,75H0', -IlpH 3-aTolJ,eHHoM BbrXoAe hr^*-g,75is-hn, rAe

s2
zs:z{ -0 ; z - pa3uocrb ypoeuefi c o6eux cropou .Ha-

2g

ca.rlKa, a hn - BerHrrHHa nofrorlJleHufi cHl{gy. Be.nuqnRa
BaKyyMa He3aBHCHMO Ot F/o He MO)KeT npeBHCHTa 6-7 U.

fr.rrpan.nuqecxuri pacqer HanopHbrx BoAonpo,nycKnbrx
rpy6 uoapo6so ocBeureH B pa3reJre 2-K grofi  uasH.

f lpu uar.noHHoM noro)KeHr.ru BHeruHefo uHJrHHAprjqecKorc
HacaAKa noA yrnort a ( iro orHoueHHro K HopMaJrH K cTeH-
Ke) roaSSlrunenr pacxora ) ' t{eHbruaercn corJracHo AaH-
ttuu ra6n. 2-2.

Ta1nuua 2-2

. 
3Hauenn" .:itflXil'il:""^f"BA''I HaKroHHbIx

2. BHyrpeHHHft UHnHHApHqecKrrf i  HacaAoK

IIpr l<3d BHyrpeHHsfi uurruH.{pnqecxnfi Haca-{oK He
3anorrntrercq eorofi  (Snr. 2-19,8) H Hs{eer xosrp$rEunent
pacxoAa P:0,51.  f lpn />(3 :  1)d  BHyrpeHHHf i  u t l . t r t lH. rpa-
,Iecxlrf i  HacaAoK 3anornflercs H $r:0,71 (Qur. 2-19,8'1.

0 , 7 1 9

@ue. 2-19
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3HaqeHIq roaQQruneHroB pacxoAa
Tadtuqa 2-3

5" 10" / rl"z4,

0,952 0,992 0 ,920 0,937 0,945

3. KoHH.IecrHe HacaAr(H

a )  K o n H q e c K r {  c x o A  s u \ u f i , c s  H a c a A o K  ( Q u r .2- tg ,c ) .
B saeucnMocru or yrJra KoHy,cHocrn F uacaaoK Hr\{eer3HaqeHIIf xoeQ$r.rqsenra pacxoa,a (oruecenHo,a-* BbrxoA_HoMy _ceqeHuro Haca4xa) ,  npHBeAeHHbre B " ta6n.  2_g.

. , 6 )  K o n H q e c K r {  p a c x o A s u l u r i c a  H a c a A o K(0nr. 2-lg,,C,\
IIpu yrJre KoHJcHocrH S-7" B cp€AHeM Mo.)KHo crru_Tarb, rrro p, :0.5 (a"nq BbrxorHoro ceqennr Hacaara). 

---

*5:,: . . : .  yya r u u f i  H a c a.r o K (Sur, 2_ts,D).
Ao3eqHrrHeHT pacxo,la Aocrr{raeT ggaqeHHfl V :g,Sj l  i+-0,98. flpr.l^sarraeH€ KpuBo.nuuefiuoro oqepraunff Ha Kpy-toBoe F :0,95.

2 -8 .  HCTEqEHHE NPH I IEPEMEHHOM HANOPE

Eyaertr TrpeAnoJrararb,pe3epByaphr [rpH3Marr.rqe,cKr4MLr,
T. e. ,no BEilCOTe Hx Q:const.

l. Hcre.reHr{e npn nocroqH_H_oM npHToKe e0($ur. 2-20)

EIc- paBHoBecr{rr IrpHmKa z pacxoAa seo.6xo,Iutvro 6u-
JIo 6u HMerb HaA BbrxoA,HbrM orBepcTue* nunop flo, np"
KoropoM Qo:[r , V'kE; ,

r. e. Ha: 
03

'  
2 g $ 2 a 2

IIpn //1(I/o 6ylgr . npoucxonllrr, yBerurreHne Harrop,a
Ao Ht, nqT Hrlflo 6ya.t npoucxoAr.irb yMeHbueHne ,Ha_
no,pa ao Hl.

Bp-euR, r'pe6yroqeecx Nrr. H3M,eHeHr.rr Hanopa ot Hr
\o Hz:

H }  2 A  It : - - - - - - :  l { H r - { n r +H '  p ^ V u  \

VH" -VH,

@ue. 2-20

+V tto t"
{ t h -V  H ,

(2-r4)

p KoHHqecKH CxoIcuIHxcq Haca. rLKoB

Que. 2-21

2. 
.BPervrs 

onopoffiHioy" HarroJrnenr.rs

I ,  ?a ( l /  H, - l f  H,)
. (2-r5)

t " fu
BpeMl [oJr_Horo .o[opo)KHeHr{fl, vt]ru HarroJrHeHr{fl pe3ep-

Byapa (npu //2:g;

3. Hcreqenne npn [epeMeHHoM Hanope
rroA nepeMenHufi ypoBeHb

flpu r.rmerreHru x<nlKocrr{ H3 oAuoro pesepByapa c ne-
peMeHHbrM ypoBHeM a_ apyrofi  pe3epByap c nepenreHnbrM
ypoBHer.t (cy: Qur._-2-18) nper,.rr HsMeHeH-Ltfl pa3nocru
HanopoB or H1 No H, paBHo:

t :
Ht

(2-15',)

ri' - 2 2 ({ H, -{ r, \
.i,: o, * n, 1 p, {w ) 

(2-16)
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Bpemr, Heo6xo,AuMoe /Inr noJrnom ypaB,HHBaHHr rop,u-
3oHroB B p*epByapax (l/2:g1t

,/

4. Hcreqeune rrpn nepeMeHHoM Hanope
H3 HenpH3MaruqecKnx pe3epByapoB

flpu ua.nuqnu npHroKa Qo:const BpeMff orlo'pox{HeHus
lrJrlt HanorlleHuq. H.enpH3Maruq€cKoro p$epByapa (Snr.
2-22)

H,
H,
+ -

Hr Iw

(2-16 ' , )

(2 -17)

z :  f  
g a z  

- H a 3 b r B a e r c f l  M o . q y J r e M
|  _ . , r _  t f  T

J  V H s - V  z
H1

H c r e q e H E f i .  ( D o p u y a a

' H z Z
l -

h , -  Ma

flBrflercrr o6qefi Qoprvrylofi BpeMeHn ollopo)KHgHHff l.;t.fl,
BCeX CryqaeB.

IIpu IIoJTHoM orlopoxHeffHrr Lrntlr HaTIoJIHeHHH (Hz:0)

z - :  Z *ax .  Q -17 ' )

Ec.nr.r a :f(z) Bbrpa)Kaercrr npocrofi SyHKrHefi or z,
ro HHrerpan Z JrerKo pa3peuaercn. flpn orcyrcrBnn nplr-
roKa (Qo:0) B3rrne HgrerpaJla eule 6o.nee ynpoqaercg.

Hexotopute qacrHbre cryrrall rtpu Qo:0.
a )  P . e s e p B y a p  B ' B H A €  y c e q e ' H H o r o  K ' o H y c a

(Qur. 2-23).

Q d z

{ H r - {

0

J
H1

z

@ua. 2-22

6 l

Hueeu:

z:* l? tV n - tril + 4*D ( H,"i,-
L 2  

\ 7  r  '  - - a t  \ - - r

H;t") ***, ( ,,"'"- o,j'') f,
r,qe D - Ar.raMerp HH)KHero ocHoaanufl;

m - Salr'ox(eHue oTKoca.

floaarag Hr: H-"* n H2:0, HMeeM:

z ^ ^ * : * { H ^ ^ * ( ? * + *  2  z  \
" \ 2  3  

H ^ ^ * * T * ' 1 1 ' ^ o ) '

6 )  P e s e p B y a p  B  B l r A e  r p a n e q o H A a n r u o f i
t r p H 3 M b r  ( S n r . 2 - 2 4 , a ) :

(o6ogsaceHus scnbl ua Snr. 2-24,a),

z  ̂ u:2t l f  H^* ( ,  *  + * t t*" .  
)

@ue. 2-24

z :2tlo(tn- t H,) * ] * ( t, 'u- 
"l ')]

@ue. 2-23
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^ ^ B )  
P " 9 : p B I a p  B  B H t r e  y c e q , e u s o f i  r r H p a -rdHAH ($Hr .  2 -24 ,6) :

z :21  "u (Vn  - { i l +  
/

L

2  r  a t  r r \

+ t * @+ bl ( or"''- tt""'") +

z*^* :2  {H^* loo  +
L

. 2 4 ^ l+ - nt(a + b) H*^* + + *, Hr^ul.'  
3  

" - \ -

5. OnopoxHeHne H Ha[oJrHeHHe BoAoxpaHH.EHrrI

_Ir:t 
*:I 

: -..]ecrBeHubdx Boroxpaunrtruax KpHBa, e =:l lz) He HMeeT npaBHnbHoro aHarrTHrrecxorb Bbrpaxe-sHfi Bonpoc o Bp.eMeHU OnopoxHeHfifl B.OAOX,paHHnsulapeuaercr npudallxeHHbtM cnoco6otu.
I rpHBotrHM peueH_He aroir ganaqt no TaK Ha3brBaeMoMy

cnoco6y TpaneuHH tB]. Bper,rn onopoxHeHufl HenDH3Maru_
:::loto p6epByapa or ypoBHr Hr Ao ypoBHFfir.o.r""_
JI ' IET:

Alg gToro ueo6xo{x^,to r{M€Tb r(p'Byro 3aBHcHMocrH
::Ii-".rt _ 

Bo40xpaHHJrHrrla or r.ny6uHur 
- 

o :f (z). Becr
ool,€M onopoxHet{Hq BoAoxpaHHJlHruS, Hasbrnaeubrf i  cJIHB_
ttoti 

-npy1uofi, paa6flBaercr no Bbrcore Ha n qacrefi c tbl_
conrfi LH:l ,u (u.n,u 0,5 x).
Tar xax:

rAe Qo - npHToK B BojtoxpaHlrnHrqe.

Tax xar Bo.loxpaHfiraue He HMeeT npann.runofi  npn3_
^X.::y:Ti.! OoRuu u g Herugn Bbrpa3nrb onpeae;reHHoir
QyHKITHeR or z, To r.rHrerpHpoBaHHe ypaaneudn (2_lg)
'aM'eflflroT o6uquo cyMMHpOBaHHeM no'cnoco6y rpaueqnfi.

e ̂ rl : &l*lo- oo,
2

Bce ruquc.rrenuf, yao6no cBoAHTb e ra6nuqy no EExe-
npHneleHHofi Qopue.

r\poMe cnocoOa TpanerIHH, Arfl pacqera o,ttopox(Henxfl E
Ha[oJrHeHHrr Bo.toxpaHun]tua npuMenffor Qopuyay Cxun-
coua u cuoco6 H. H. flaeroecrcoro tlo1.

+ +  ^ , (Hro t ' -  o r " ' ' ) l

H2
f1

J
Ht

H l

J
H2

H2

Hr

9 d z

Qo-  r ' rVZe ,

9 d z

v ^ { 2gz - Qu
(2-18)

+

I

)

2g

(2-le)

H,
t T _

H,

VH,

-

+

^H r/ s,
4 , , {2s  l lV "_  Qo, :

L \  p , V  z e
e 2  

\ - /  a ,

- -g- | l{n - --Qo
r , { z e  /  \  

'  
n . V :

+  
g a  

\ , - . .  l :'  
l / H r -  Q 0 , , ,  f :

n,Vw I  J
L H  

/  a t  ,

zv,Vze l fo- o: _
\  p ^ V z s

: 9 s' { H , -  
3 - - r " ' - 1 -

s,o, V zs
. a n \

y'Hr - Qq I
*V i  /

f lpnxeranne
2 9
B rtz

2-B.. BOAOCJTT{Bbr

2-9. KJIACCHO H KAUH'I  BOAOCJI HBOB
Bo,uoc.ltnsou HaSbrBaercs croRutaf, B orKpbrroM noroKe

nperpaAa (nopor, naclruua), qepe3 Koropyro nepen'Baercfl
BOAA.

flo rnuy cTeHKH (no'pora) aoaoc.nnBu noApa3/IeJrflror Ha:
a) B,onoc.rrHBbr c roH'Kofi 

'creHxor,r 
(6ni.-?IiE,i\';

6) BoAocrnBbr npaKrrqecKoro npoqirm iOni ' l_%,6);e) noaourflBH c rxHpoKHM uopoior,i t6nrl-C_zs,el.

BoAocJrHs c ronrofi  creHrofi  npe.[craBnqer co6oft cr€H-
Ky c aaocrpeHnoft rpouxofi, qepe3 Koropyn Henocp€trcr-
BeHHo 4nv qepe3 cneunaauHsrfi Bbrpe3 B xoropofi nponc-
xo,lHT nep'enHB Botrbr; npH STOM n€penHBarouaflcfl crpyff
conpuKacaercrr roJrb!(o c exolHofi xpovxofi H TonulHrra
creH_KH npu b <0,62Fl He BJrHffer Ha xapaKrep HcreqeHHq.

bolocrr.rs npaKTaqecKoro npoeH.nr HMeeT nnaBuee Kpr_
sorlrHefiHoe HJrrr roMauoe oqepraH[e.
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@ue. 2-25

Boroc.lrua c rrrHponr{M noporoM npeAcraBJrser co6ofi
npflMoyro.nrnuft n'opor c &nunofi L, A,ocraTCIl,Hofi AJIfl
Toro, ,rto6u Ha HeM nponcxoAr.rno nJraBHo HgMenflIolueecg
TerreHHe, 6.nnexoe K napaJrJreJrbHo-crpyfiHorvry (L >-2,5Hr.

f lo rnny conpqxerrHq crpyr{ c Hrrx<HHM 6rcQou Botto-
eIIHBbl noApa3AeJrrrroTcfl Ha:

Que. 2-26

a )  H e 3 a r o t I J I e ' H H b t e ,  B  K o r o -
pbrx ypoBeHb HI{)I(Hero 6se$a He B.nH-
ff.er Ha pacxo.,l u KaprHHy rIepeJIHBa
qepe3 'nopof ;

6 )  3 a r o n J I e H H H e ,  B  K o r o P b l x
ypoB.eHb HHxHero 6ueQa BJIuser Ha
pacxotr H KaprHHy nepenltBa.

ilo ycJroBI{nM rloAxora noroKa K IIo-
pory BoIocJIl{BbI Ioil,pa3.4eJflIorcfl Ha:

a) Bo.rocJIHBbt 6es 6oxoeono cxar,Hfl,
6) B,oaoc.ltuBbr c 6oxogunu cxarueM.
Ilepeue npeAcraB.trqror co6ofi Bo.ttocJIHBbt, y KoN)pbIx

tnupHHa noaxo.rffIlrero noroKa B paBHa uHp'nue BoAocJtllB-
Horo orBepcrur b sa roM x{e ypoBHe ITJIH, unaqe ro,Bops,
notxo.aqqHfi K BoAocJHBy noroK Ha npnJlerarcueM K Bo-
.EocnHBy yqacrKe He HMeeT HcKpHBneHI{r .ttl'ttlt'tft ,ToKoB B
NJIAHE.

Ec.nu uHpHHa BoaocJrlrBHoro orBepcrus b (Qnr. 2-26\
MeHbIue urnpHnbr BepxHeFo 6ue$a B, To ucreqeuae qepe3

BoAocnHB npoucxoAuT c 6oxoebuvt cxarueM.

@ue. 2-27

flo pacuoJloxenntcl n,opora B ttJIaHe BoAocJIlBbI [oApaa-
.EenflpTcrr Ha:

I ) HopManbHble BoJIocJIIJBbI c yrnoM a : 9ff l{exAy
uoporoM H HanpaBneHueM noroKa (S_ryf. Z-27,q); ^- -.

2, Kocbre BoaocJrHBbI c yrnoM cr (90o (Snr. 7-2-7-,61-;
3i 6oKosble BoAocJlHBbI rlplt yrne c :0o (Snr. 2-27,a1.

2-IO. BOAOCJIHBbI C TOHKOH CTEHKOR
(SHr. 2-28)

l .  l lpnrtroyroJlbHHfi eoAocJtHB

flpruoyroauHutfi Bo.IIocJIHB c rcvsroft crenxofi npuMe-
ttflercfl KaK uau6o.nee pacnpocrpaseHuutfi H Aocraro'{Ho
loqHuft H3MepHreJb pacxo.la Bo.a,bl H KaR SJIeMeHT rl lApo-
coopyxenufi  (n.nocrne sarBopbl, AoHHble noporn Ha opo-
cxreauuoit cern H T. n.).  [Jo ug6exaHne npI ' IJIHUaHHn
sTpyH K BoAoc.nHBy noA crpylo cJIeAyeT BcerAa AaBaTb
.qocrytr Bo3Ayxa.

o)

63

cDue. 2-28

flpn r-rry6nHe Bo.ubr B Hfix(HeM 6seQe t{p, rne p - Bbr-
corya uopora co cropoubr HHxHero 6ueSa, a t- r.ry6uHa
B HHxf ieM 6oeQe,  tso l locJ l l lB  cr r l r raerc f l  He3aronneg-
H b I M .

!,rr nesaTonJreHHoro BoJIocJrHBa pacxor Bo.qbr onpe.(e-
Jrsercs no Qopruyre:

e : mo b{6 i'', (2-20\

thf- tnto - xosQ$uqlreHr pacxoAa;
b - lllvtpuHa nopora;

f/ - nauop Ha [opone.

Kos$Qguneur pacxola nrs .4JIs
cJrHBa c BeprnKarnnofi crenxofi B
oflpeAeJlsercr tro Qoptrly.ne:

npsMoyroJrbHoro Bo.Ilo-
npflMoyroJlbHoM pycJle

,,6 : (o,nou *ry- o,o' +)[t *

ao,b5 (+)"d*1, e-2,

r\e p'- Bblcora rlopora co cropoHbl Bepxueto 6ueQa;
B - uu,pnna Bepxnero. 6re$a;
H - nanop IraA rpe6ueu BoAocJIHBa B ,t;
b - unpnHa BoAocJHBa.

B ra6.n. 2-4 npttBe.q'eHbl 3HarIeHHr xos$Suut'teHra p'ac'
xo,rla rzo rro 3Tofi Qopllyae Ans qlyq as. B:b (eoao'c.nun
6es 6oxoeoro cxatun) .

naq He3aro,nJleHgoro Bo,[ocnilBa 6eg 6oro'Boro cxarl{s
xosSQHuHeHr pacxona M'oxer 6urs raKx(e onpe4e;r'en [23]
no cJlelyrcuefi Qopuyae:

(2-22)tttq:0,402 + 0, 0544

Ec.rrn ypoBenb BoAu B III{xcIeM 6leQe pacrloJloxeu BbI-

ruc rpe6nn BoAocJIHBa t > pi hn) 0 n L< (+) 'ro B
p  \ p  / *

Hrr)KHeM 6reSe 6ynet Ha.[snHyrufi npbl)KoK lI BoAoc.IIHB
6yeer saronreuuHfi (6ur. 2-28,61.
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Tadnu4a 2- t
3naqeuue xoeeeuqueHTa pacxoAa ms Arfl npnMoyroJIbHoro BOAOCJI  HBa

Bsrcora nopona Bo.[,ocJIHBa p, B ,wH a n o p  H  e , u

0 ,05
0 . 0 6
0 0 s
0 , 1 0
o , l 2
0 , 1 4
0 , 1 6
0 , 1 8
0 , 2 0
0 ,22
0 ,24
0 , 2 6
0 . 2 8
0,30
0 ,35
0 , 4 0
0 . 4 5
0 ,50
0 ,60
0,70

0 .469
0 .463
0 ,453
0,45..1
0 ,461
0 ,464
0,469
0 ,472
0,476
0 ,480
0, 4,i4
0,4,:8
0,492
o'1nu

0 ,464
0,457
0 .449
0,447
o.447
0 ,44S
0,450
0 453
0,455
0 , 4 5 9
0 .462
0 .465
0,468
0 , 4 7 1
0 , 4 7 9
0,496
0,492o'3n

0 ,462
0,454
0 ,446
0 ,442
4,440
0 .440
0,441
0,442
0 . 4 4 4
0,446
0,448
0 .451
0,453
0,458
0.462
0,469
0,474
0,490
0 ,491
0,500

0  ,461
0,453
0 ,443
0,439
0 ,436
0 ,436
:0,436
0,436
0 437
0,439
0 440
0,442
0,441
0 ,445
0 ,451
0,457
0,462
0,467
0,477
0,465

0 ,461
0 ,452
0 .442
0,437
0 ,434
0,439
0,432
0 ,432
0,433
0,434
0,435
0,436
0.438
0.439
0 ,444
0,448
0 ,452
0,457
0,466
0,474

0,4e0
0 , 4 5 1
0 441
0 ,435
0,432
0,  430
0,429
0 428
0,429
0,429
0,429
0,429
0 .430
0 431
0 .434
0.437
0 .440
0 ,444
0 ,451
0 ,453

0 ,460
0 , 4 5 1
0 ,440
0 ,434
0 .420
0,42ti
0 .426
0,425
0 ,425
0 ,425
0 ,425
0 .425
0 425
0,426
0,428
0 .4 :0
0,433
0,436
0 ,441
0 , M 7

0,  459
0,450
0,4119
o,433
0 .129
0 .426
0,424
0 ,123
0 ,422
0 .4:0
0 ,421
0 ,4 :0
0 ,420
0,4 i0
0 ,421
0,422
0,123
0,425
0 428
0,432

0.459
0 .  450
0 ,439
0,433
0 428
0 ,425
0 423
0 ,422
0,4:0
0.  420
0 , 4 1 9
0 , 4 1 9
0 , 4 1 9
0 . 4 1 8
0 , 4 1 9
0 , 4 1  8
0  4 1 9
0 , 4 1 9
0 ,421
0,424

0  . 4 5 9
0,450
0 , 4 3 9
0 , 4 3 2
0,429
0,424
0 , 4 2 2
O , 4 z O
0 , 4 1 9
0 , 4 1 7
0 . 4 1 6 .
0 , 4 1 5
0 , 4 1 5
0 , 4 1 4
0 , 4 1 3
0 . 4 1 2
0 , 4 1 1
0 , 4 1 0
0 , 4 1 0
0 , 4 0 9

'  Ecru t > pi hn) 0, 
"o3 

> fa),lo Hrrx{e Bo4ocrrnBa
o6pasyercn oror'aHunfi.. nfr*o*t I J&"*nn 6yaer pa6o-
rarb KaK H,e3aro'rrrreuuufi 

,(t"1. 2-28,e).

Bera.raHa or'oru.eHr{fi i-1 ) o[pe,leJrqerrrcff B 3aBr{c}r-
\ P / r

Mocr.r or orHorueur.rs ! no ^ra6n. 2-_s.
p

Ta6.nuqa 2-5

0,8 'l ',0

2. Tpeyro.nsHufi BoAocJrHB
(Qnr. z-29)

Tpeyro"rlrnnfi soAocflHB c roHKorl crenxoft o6uvno npu-MeHsercf l  npa H3MepeHrrrr cpaBHHT,e/rbHo,tre6o.{ruux pac_
xoro'B BoAbr, rJraBHbrM o6paaou B fltripaBJrnqecKr{x Lr frr.[_pol€x't4qecrux .na60parop'qx ,' Ha Ka*ailax MeJrHopaTHB-
HbIX cncrelr. Huut" Bcero np,rrMeHsercfl He3arorrJreHHufi
rpeyro.nruufi BoAocJruB_ c yrnoM 1rpH BepurgHe 0:g0".

Pacxol qepe3 ranofi rp,eyro.r,nnirfi 
"bao*"" 

onpe.{e-
.rlsercff no $opr'ryJre^ q : l,4Hslz, vrJr\ no HecKoJrrxo 6oaee
ro.IHofi :  Q:1,343H2'at .

3. Tpaneqou.qa,'rbHHfi no4oc.ltHn
(Sur. 2-30)

2,01,5

r , o5 (1+o , r? )V+

I
I' 0,675

Pacxo4 trepeg
Qopuyae:

gatO,n.neHnrtfi BOAOTCJTLTB OIrpeAeJrfleTCff no

e: os *ob' l /S H"1",  (2_28)

rqe xoaOQEqEeHT o3 , RasureaeMbilfi ros$$Hqae*rro,M sa-
TOIIJI€HHfl, rMo)KHo onpeAeJrflTr no Qopuy.nb:

rLue. 2-29

0 ,

0 3 - (2-24)
Que. 2-30
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A.nn HsMepeHHn pacxoAoB n rado'paro'pllblx ycJIoBHflx H
Ha opocHTeJrbHbrx r{ ocyrur{TeJrbHbrx Ka,Hanax HHofAa npH-
Menrr,eTcq Bor,ocJrHB c rouroii creuxofi, ltuercu{efi Tpaflg-
qoll.4aJlbHotfi 66rpe3 c yrJroM HaKJroHa 6oxosutx creu6x u,

xapaKTepH3y€MbrM tg 0: . , n,pn K,oropoM KoMneHcHrpleT-
+

cfl BJTHflHHe 60,XOeOr0 CXaTHfl CTpyH. PaCXOA qepe3 raXOfi
Tpsrrrer{oHtra.nuHsrfi BoAo'cJrHB o,npeAgflrrercrr uo Qopruy.ne:

e : mb {2n i'',
(rae nz:0,42) uilH nptt H3,M'epoHldH H

Q :  l , 8 6 b H ' ' -

HaAexsue p,e3yJrbrarbr noJryqarorcff
xora oo --(0,5 tt/cerc w npu b )- 4H.

B M :

(2-25\
IIpH cKopocTu non,-

4. Kocofi BoAocJIr{B
(crm. Sur. 2-27,6)

KoeQ$nunenr pacxo,na Ailr Kocorno BoAOTcJILIBa 6es 6o-
KoBofo cx(arur, tto AaITHbIM oIIbITo,B B. C. Hmorraunofi B
Hncturyle Bo.{reo, M,ox<Ho npH,HHMarb raKI{M x€, KaK H
ruItr llpsMoro Bo,nocJILrBa.

5. Eoxosofi BoAocJII{ts
(crur. Snr. 2-27,e)

Eoxoeoft BorocJrHE ycrpa,rlBagrcfl A.IIff BbnnycKa BoAtil B
6oxoehre KaHaJrbr. Pa,cxoq qepe3 rarcoft B,onocJIi'IB Moxer
6uttr o'npereneH [19] no Soptrty.ne:

Q : mb Vre Vtrp - po)"l' , (2-26)

.  l \ * h z
r [ e  zcp -  ^  ]- z

fu n h2- r.ny6nuu B KaIIaJIe B HaqaJI'e s Kouue Bo-
.[O.CJIHBA;

b - rauua tsoAocJlmBa;
4o-BbICOTa nO:pOIa BOAO€JIUBa Ha.l[ EHOM Ka-

Hana;
m - xoa$Ququeur pacxoAa, npHHI{MaeNrHfi s co-

orBercrBlaa c rtIrIoM uopora 6oKoeoro tsCIAo.
CJIUEA.

6. IlponopquoHaJlbHblfi BoAocJII{B

(Serr. 2-31)

BoKoeble creHKH Inpolopru'IoHaJlbuoro BoAocJIHtsa oqep-
qnBalorcq rlo xpunofi, y.ubn.trereopxroutefi ypanuenurcl:

I  r .  B .  }Ke leSHr IKOB,  f r , r ,u .paeauuecxoe o6ocnoBaHl , Ie  MeTo, lLoB
peuuoft rH.iLpoI{erpHH, t lsr.  Axarerultu nayr CCCP' 1950.
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t / -  r \b- v' Il : -----_-_
p V 2 s

:  cof lSt  .  (2-27)

<Doprvry.na pacxoAa BoAocJrHBa

e : 1{H,

r.  e. pacxoA nponopqtloHaJreH
Hanopy. I(oaQQr.rqnenr r( onpe-
AenqeTcfl B pesynbTaTe TapHpoB-
KI,I TAKOIO BOAOCJIHBA.

tDue. 2-31

2-I I .  EE3BAKYYMHbIE BOAOCJIHBbI
TIPAKTHII  ECKHX TIPOAHJI EH

B,o4oc.n,urou [paKTuqocKoro nrpoQnnn Mox(Ho [oApasAe-
.nuTb Ha:

6eas a KyyMu bre,  oqepqeHHbre t to Ko'HTypy suxuef i
IloBqpxHocrlr naAatoqeft crpyu (,rcp,u,no.naHefi,uue) H ro
ro,Mano'My orrepra'Hnlo (nonurornaJrbHbre, Tparreqo'HAaJrbgbre
u  r .  n . ) ;

BaKyyMHbre, o{opHBrI ,HH€ n ee'pxuert  {d 'crn no gJI-
JIHIIcy, a B HI{xHefi -'no rrpflMoft, c AaefierlneM Hil B,orro-
urlusuofi rpaHLI, MeHbIULIM arrr,tocQepHo,ro.

l. OuepraHrre BoAocJIHBHofi rpaHu 6esnaxyyMHono
KprrBoJrHHefiHoro BoAocJIHBa npaKrHqecKoro

npoQuJrfl c BeprHKaJIbHofi HanopHofi rpansrc
a-90o

'  (Qur. 2-32)

3ro oqepraHue Mo)KHo
[ocrpor.rrb rro ra6n. 2-6
KoopAr.rHar Kpurepa - OOu-
IIepoBa, AaHrrblx Ans HaIIo-
Pa Hs-l fii-

flpu Harrope, oriIHqHoM
or Ho: I tt, KoopAI{HarbI
npo$urn BoAocnLIBa nony-
qaloTcg yMHo)KeHI,teM Ha
pacuernufi Hanop Ho.

Bucora nnorHHbl onpe- @ue. 2-32
Aefiqercfl soAoxossficrBeH-
HbIME TI TIIAPOTCXHHqECKHMH
pacqeTaMr,r. Bucora ilopora c HHgoeofi cTopoHbf H BeJII{-
qHHa paAl{yca saKpyrneHufl HocKa nJIorI{HbI R onpeAe-

Jrfltorcfl H3 ycnoBnfi raruenuq 3Heprfifi H nponycKa abAa'

Ta6ttutta 2-6

Koop,UlluaTbI KpltsortHHefiHoro oqepTanns. 6egeaxyyMuoto npoSuna nJIoTHHbI

(no KPnnePY-OSHIIePoBY)

l1 , l -  l  -  i  -  l  -
lz ,Bz+i 3,013 lB,zot ls,+os la,ooo ls lsrs l+,oSr l"+ ' ,2+sI+' ,42t |  +,OsS l+igS 16' ,22 i  

-  
I  

-  |  
-

,  
' " 1 " ' " - " 1 - ' - - -  

|  '  |  '  |  '  I  t

5  3a r .  t i 5
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2. llponycxHan cnoco6nocrb BoAocJrnBa
I-[pony'cnnan cnoco6Hocrn tso,[ocJrHBa npaKTr{tr€cKoro

upoQH.nn Bbrpaxa€rcfl I5l Sopuy.nofi | 7

Q: Kmrr " 'b { i  f i ; t " , (2-2s)
rre ff,,rn- xoa${rnqueur ,pacxo.{a tsoAoqrruBa E ycJroBuflx

n.nocxofi 3aAaq,u ;
K - xos$Ququenr, yqnrbrBaroulufi n.luruue 6oxoso-

no cxarlrff or 6uxon, panHufi L ("*.n. 5);
ftlnt

o"- xoo$Qnqueur, yquTbrBaroulufi earo,nJreHl,re Bo,rlo-
cr rHBa (cn.  n .  6) ;

b -.u,.nusa rpe6xr BonocJrxBa:

H  -Hanop :  Hn :  H+  
' o

u - - ' 2 9 '

Oo - CK,O,PO,CTb nOtrXoAa;
p - Bbrcora nopora co cropoHhr BepxHero 6leQa.

3. Vqer rroJrHorbt Harropa

. flpn Hanope H ) Ho (r4e Ho-pacveruslfi uanop) xosg-
pLIUHeHT pacxoAa craHoBr.rrcfl paBHbrM mr-mm^, tA€ t??n
rcoe$QuuueHT norrHorbl Haropa, a tn-x,oee$urlra,enr pac-
xo5a npH pacqeTHoM Hanope.

AJIrr onpeAeJrer{i{R xoa$rfrqreHra rroJrHorbr Hanopa ffts
M.oxHo nonb3oBarlca Q,opuy.nofi H. n. Posanoea [lZ]:

3 i - H
t n s : a * ( l - a ] ;  1 , /

V ' H o '
rfl€ a:0,TTB-0,0C\TE a o; ao - yror rraKJroHa uanopHofi
rpnHn BoAOCJTT{Ba K foptr3oHTy.
^^llp" a:90o (npeo6.na4arourufi cnyuafi) Sopuyaa (2-
29) r.rMeer BHn:

H

A 
(2-30)

4. V.rer rrrnpnubr rpe6nn
IllrEprana rpe6iln Bo.4o,cJrHBa (Sar. 2-33) BJrnfier Ha

xoe$SnrureHr pacxola. f lo onbrraM rrpo$. A. P. Eepe:nu-
cKoro :j)J. AJtrr BoIocJrHBa npaKrHqecrcoro npo$HJrr c Bep-
THKaJrbHofi uanopHoft rpanlro H rr.rraBHo oqepqeHubrM Bxo.lt-

p
uun pe6poM rp,H 

T 
,-2

2 . 5 -  
c

.  m n . n  :  0 , 3 6  + 0 , 1  
H  

,  ( 2 - B l )

|  +29, H

r,uo c - rrrtap]rHa rpe6ur or Beprrxa.nuuoir uanopuoft rpa-
HH,lo Har{aJ'ta KpHBoJrr4ueiruori [o.BepxHocrr,r (Srrr.
2_33) .

f f iw :  0 ,62 + 0 ,  38

PASnEn nEPBbrH. OErqHn

@ue. 2-33 ffinn

3ro ypanxeHfle 4eficrnurenbHo B rlpeAe.nax o -.. 
].12,5,

rne d:0,3 A.rrq saKpyrnenHoro BxoiAxoro pe6pa E c:0,6
nrfl flpflMoyroJrbuoro. llpu + > 2,s

n
t r t nn :0 ,36  :  COnSt

KaK ArrR rrrHpoKoro nopora. np" *:0,8n
tfrnt - 0, 49 -:- 0, 50.

c
llpn r, <0,3 (npu saKpyrrreHxoM BxoAHoM pe6pe) Fn

"p" i <o,GZ(npN rrpfiMoyro.nnHou) ficreqenue cireAyer

Kar{ npoHcxoAffIrlee qepe3 ,BoAOCJIHB C TOH_paccMaTpHBaTb
xoft creuxoft.

t,o

u,y

QA

5. Vqer 6oxoeoro cx(arnc

OuroaHHMH Qaxropauu, yM,eHbruapulr.rMu xoeQQnqlleur
pacxora Bo-tocJrHBa npu nepexore or n.nocrofi saAarru K

npocrpaHcrBeHHofi, sBrffrorcq Berr.rrrHHa uraHoBoro (+)

I{ Bepr'KarrbHor,o (+) cxatur'r rroroKa H oqeprasue 6u-

KOB HJrH ycTo€B.
Eoxoeoe H B,e,prHKaJrbHoe cx(arue rroroKa yqurbrBaercfl

xoa$SaqHeHTor\,r pacxola m:Kmnn, rAe K e iaeucHMocrr{
p b

o, 
T " B 

orpeAei'rrercn ,no rpa$uxy (Ss.. 2-34).

Quz. 2-Sl. lpafiurc us-MeHeHutr xoe{t{:u4ueHma
m _ b

A:  -  B  SABUCUTWOC0LU Om OmHOW?HUU -  U
p

H

6
B-

oiF
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r 
u,J U,6 Ul A,g gg e.,1,063

2-35. lpafiurc xoa$fiu4ueHma samonneHufr 6s
oJLfl sodocruga npaKmuqecKo?o npofiuttn

flpu Ha.n_r.rrrnlt B ycrosx n.nn 6rrxax na3oB AJrs 3arBo.porB
suaqeuns .K, uoryr{eHHbte Lr3 rpaQuxa na Sur. 2-84,

yMeHbualorcr na lo/o npu ? 
:O,g H Ha 0,570 np" 

g:
-  

I7o '  , ro
: 1 .0 .

fl_pn pa6ore pflna He3arorrJrenHbilx BoAoeJrr{Bnbrx orBep-
cruft o.4HHaKoBbrx pa3M€poB cpeAHee sHaqeHHe K a;, is
Bcero BoAocJIHBHoro $poHra npnd.naxeHHo onp,eAeJrrercs
no Qopruyae:

K 1  ( n - 2 ) + 2 K 2
(2-32)

r,ue Kr - 3rrarreHne K A.rrfl npoMelKyroqHbrx oreep,crnfi;
Kz- sHaqeHue K l .ns, r ipafiuui oreepcr,uf i ; '
13 - r{Hcflo ornepcrnft.

3Ha,reEr.rs Kr H (z onp,e,qeJrfirorcs no rpaQuKy rra Qur.
D

2-34 B coorBercrBun c seJr.r.ir.rHofi 
n 

o yqeroM nonpaB-

KR Ea nasrr; upHq,e,M AJrs ,npoMex(yTorrHbrx ornepcrufi

b  _ _  b

B  b *  b a ' .

rqe b6 -To.[[ tnsa 6slxa
.[nn x,pafiHux oroepcrafi

B:b*bv*  l t
3aecr. b - flpoJrer xpafiuero orBepcrnrr;

bv - TOJItUHHa VCTOfl:
l 'o-AJrHHa conpnrarouefi  Aaiu6rr or ycrorr Ao 6e-

pera,  r .  e .  .B paBHo paccrorHnro oT xpaf iuero
6ura [o  6" ryHxai ru ]ero K HeMy ype3a Bepx-
uero 6sedla nepeJ, coopy)KeHrreM.

6. Vqel BarofiJre]rus

Ec.nn ypclBeHb HHx(Hero 6se$a BruqeT Ha npofiycl(Hyro
cnoecoHocrb Boilognt{Ba, To Bo-Toc.ryHB crlHTaercf l  3aronreH-
H6rM H pacxoA B HeM onpeAerrfercr [6] no Qoplry.ne:

Q s :  I ( o s m n n b l / 2 9  H o ' l '

r(cp

5*

(2-28)
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lflq
os : j - KogOQHuHeET 3aronn€Hr.rrl, npr,rHuruaeuufi B

tTlnl11

saB'c'rMocru or or'oru 
"^ 

, ! no onbrrHofi

c  .  l 7 r \  

t r o

rfpHBoH os: | 
\4 / 

, rrpHBereuuoft Ha Qm.

2*35, _ no.nyveHHofi no onbrrHbrM ,qaHHbrM
A.  C.  OQHqepoua (1936 r . )  [ la ]  u  A.  p .  Ee-
pe3HHcxoro (19a7 r.) t6l.

Kar nn4so H3 rpaQura, npaKTnrrecKlr 3aronneune Ha-
H-qnHa€r BJrHrrb npn ; >0,35, rAe HH r.rry6nna
1 7 6

Hulr(Hero 6neSa, orcrluTbrBaeMafl or oTMerKrr nopora Bo-
,4OCJIHBA.

2-12. BAKYYMHbIE BOAOCJIHBbI

N PAKTH II ECKI,IX N POO I4JI EH'

Baxyyvurre npo$n.nu HMeror 66ltruuft roe(pSnrluerlr
pacxo.Ila v M.eHLrUyto nJroulaAb IIonep.eqHoro ceqeHHs
(ueHrurufi o'6teu KilaAKH TeJra rrJrorusu), qerra 6egsaKyyu-
uue npo$u.u.r.

l. OuepraHne BaKyyMHbrx rpo$H;iefi

Oro.rtoexu BaKyyMHbrx npo$a.n,efi oqepqzBarorcff no gJr-
nnrlcy c f io" ' I ]ocffMr a' H b' (Qur. 2-36). Eoauuarr nony-
ocb gJIJIHnca a' pacno.naraeTcfl napanneJrblro Hr.I3oBofi rpaHn,

Quz.  2 -  36

I  . [auuuf r  naparpa( r  HanHeaH cr .  r {ayqH.  corp .  KaHr .  TexH.  Hayr (
F I .  n .  P o r a  r o g t r u  H i r  o c H o B e  e r o  u c c - r e l l o n a r t t r i r .  r l p o  r e a e , r H r ' r x  B
Bo, r reo  g  19 ,13-1935 r r .  [16 ] ,  u  s  MI4CH uu.  B .  B .  Ky f i6urureoa n
1948-1951 r r .
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Koop4nHarbr oqepraHHfl Bar(yyMHbrx
r 4 , : l

Ta6nuqa 2-7

npoQHlef t  rpH
2. KoeQQnrIHeHrbr pacxoAa

KoaQQnquenr pacxora f i tnn npn

a_2r0

Koop,aHHarsr rovcx npod)Hnrr npH 3nasenns *orqg-y-l1euroB pacxona ,z na $op,rvry.nu (Z_
?91^.:L:_ _naxyyruuux He3aronJrenHbrx so.uoori{noe, pa.ooratolllux B yqrroBr{rx fiJr,ocKofi saAa.IE, Mo)KHo o[pe.Ae-Jrsrb rro ta6t. 2-.9.

Ta6ttuqa 2-B

3Ha'IeRng roeo{nquenra pacxoAa tr\1n: f(+,, 
)Anq Ba*yyMHbrx BoAocJrHBoB 

\ ro

- I , 0 0 0
-0 ,960
-0 ,980
-0,74O
-0,530
-0,300

0,000
0,200
0,400
0 ,600
0,720
0,932
1 , 3 7 7
2,434
3,670
5,462

1 ,000
0 ,720
0,525
0,327
0 ,152
0,046
0,000
0,020
0,083
0,200
0,306
0,445
1,292
2 ,869
4,722
7 ,410

-0,700
-0,694
-0,670
-0,624
-0,553
-0,489
-0,402
-0 ,312
-0,215
-0,117

0,000
0 , 1 7 3
0,334
0,490
0 ,631
0,799
0,957
1 , 1 0 7
1 ,243
I ,405
I  ,551
I ,688
2,327
2,956
4,450
5,299

0, E06
0 ,672
0 , 5 1 9
0 , 3 7 1
0,241
0 , 1 6 2
0,09I
0,046
0 , 0 I 2
0,003
0,000
0,025
0,076
0 ,147
0,223
0,339
0,461
0,595
0,731
0 ,  g I3
1 ,098
1,282
2,246
3 , 1 8 9
5,430
u,'r:n

-0,472
-0,462
-0,432
-0,370
-0,253
-  0 , 1 3 1

0,000
0 , 1 9 4
0 ,391
0 ,541
o,707
0,966
1 ,022
I  ,169
l , 3 l g
1,456
I ,584
1 , 7 1 4
1 ,855
1,979
2 ,104
2,240
2,346
2,462
2 ,575
3 ,193
4,695
5 ,561

0,629
0,462
0,327
0 ,  193
0 ,072
0 ,018
0,000
0,030
0,095
0 ,173
0 ,271
0 ,381
0,503
0,623
0,760
0,890
1 ,021
I , 1 6 3
1,320

oE=3,0

Ho
r6

1 , 0 0
1 , 2 0
I  ,40
I , 6 0
I , 8 0
2 ,00
2 ,20
2 ,40
2 ,60
2 ,80
3 ,00
3 ,20
3 ,40

0,496
0,497
0,506
0 , 5 1 3
0,521
0,526
0,533
0,539
0,543
01549
0,553
0,557
0,560

0,497
0,500
0,512
0,521
0,531
0,540
0,548
0,554
0,560
0,565
0,569
0 ,573
0,577

0,495
0,509
0,520
0,530
0,537
0,544
0,551
0,557
0,562
0,566
0 ,570
0,575
0,577

1 ,467
I ,629
1 ,792
I ,943
2 ,106
2,272
3 ,214
5,452
6,766

f I  p n u e rr a H nrc.- Ta6an[a cocraBnera rnq $uxraouoro pannyca

ilSi"jJlJg:i'j. 3:.::.::_?" p,a,y"''* npe.acraBnner co6oft pa.u,Hyc oKpyxro.lf, enucaHnofi Mexry 
"rofionr"n AE, in,a/^ (gnr

2 - 3 6 ) . f l o n a = - =. 
b, 

-=1 @urr?reHuft paauyc 16 paBeH ,qericrerrearHo
My paruycy *pnu3:-1lt-oroJroBKa. .[aa noayveHuc 3Har{eHufi roop,u,n-Har npn r-+1,0 Heo6xo.u,urrao np*.ilrrue i ra6.ruuJi"au"*r, s x H !yulroxuri 

"" 
,  6.

uuetotr1efi Har<.rbH | : z/s. B ra6.u. Z_T rp,HtsqAenbr r{o_op^rirrarbr orr,epra'i'ff tsar(yyMrrbrx npo$no;a-;;" ;psB_
rHtrHoM co,oT'orrreHr{H no.rryocefi gJrrrr,nca d : 

q'

flpu ua.rruunu 6Hs,Ko,B (6es ,uaso B Ntr pa6os[x 3arBo-
!g:] - :- l*yqnrp'|r(yn b'brM r{Jrr{,Kp'Borrr'H.nu'o g a oc"p,Eirxr bil,MoceprauueM trepe.uHefi vacrn, euinu,uy.r;t ;-r;t;rua oo.4
Ha Berrzqr{Hy at =l,1416*(Qrr. 2-86) upm ;:. :0,g0_:_

-;9',32,,", 
roeo-Qr.r_qnesru pacxqAa ftrn,r, no?' ?[""r" Bta6.n. 2-8, c.neaye3 yueqrnraro np",il'Jpd';;"?",ii;; ul[ 'pI'IHHMaTt n-t:0,97mnr. Hafifisnne ua.orB,qrq peMoIITHbIt3arBopoB cyqecrBeirnoro BJrurtrrfl Ha xoesQarinenr paa-

xo.4a He oKa3bIBaeT.b '

x flpaxrnvecxn MorrHo npHHHMarb ar_,11

3naqeHrs xoaeQaqHeHTa 3aronJreHur oo_ t ,  (  H" 
, )

. 1,5) r'Hltr ar>-0,4 Hrr*.

Tadnuqa 2-g

0,40 0,60 0,70 0,80 0,90

0,723 0,642 0,539 0,390 0,000

1 , 0

I - l p u  a : l , Q I , 000 0, ggg 0 ,990 0 , 9 7 1 0 ,940 0 ,7ggo,Ees 
I 
o,sni

0,400
l , o o o  l o , 9 e 5  l o , o o o  l o , s s s  l o , s s s

f lpn a:2,  g I  ,000 0,965 0 , 7 9 0 o,6eo I o,uou
I

0,505
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3. Koe${PttqneHrbt saronJlenHfl
I(osQQuquenr 3aro,nJlsrlnn 63 Q'opuyau .(?-28\ A*1

3a,TOnreHHbIX BaKyy,M'HbIX BqA0CJIHBOB g a -l,u 14 d -z',v

o,npeA€rlflerc" no'ii6.o- 2-9-' flpu a:3,0 op'r.6r'poBorl'
HO MOIIGI'O IIOJIb3OBaTbCfl SHaTIeHHflMH os' LJl9- a :2'0'

Hn:H-z (cu. n. 2-11,6)'

4. .ll,annble o BaKYYMe
Be.nuqr'rua MaIrcHMaJIbHoro BaKyyMa Ha oroflooKe Ba-

KyyMHOTO BOAOCJIHBa OnpeAersercq IIO Qopt'ly'ne:
h"^* :  co H o, (2-33)

rAe I{o - pacuerswfi nanop c yqeroM CKOpOCTIIOTO;
oo:[oo]nn 6'6o - xoaQQHuueHt BaKyyMHocrH' rtpu-

ueu [oo]no - xoa$$uqHenr BaKyyMHot"" l-";
3aTOnJIeHHOTOBOAOCJIHBa! .Jr f rycnoBHI ' , InJ IOCKOH
."auo"]"-;;p.;;;;eruofi no ri6n' 2-10; 6'-

xoeQQuuuenr, yutlrutearculufi BrI'IqHue 6r'tsxos;
o"--'xoaQQuqlleur, yqIITHBaIourHfi BJII'IIHI{e 3a-

TOnJIeHHfl 'BOAOCJII'IB a

(oaSQHrruenr 6' rIpH nonyuHpKyrllL{x H KpHBonI'IHeH-

Ho-saocrpeHHblx 6uqrax c d1 *t ( t-:- 1,5) 16 (unu at )'';O:iE;'"i 
*o*"t Ssrtr onpe4etten no $opr*ryne o': 0'70

b b

o+nu f 
o,3o npu 

66
B npe,rleJlax or 0,80 Ao 1,00.

Ta6nu4a 2-10

r*r*:r(fr,')3HaqeHun roe${ tHqHeIr ra  BaKyyMHocrH

Koa$Qnur.reHr BaKyyMHocrlt [o0] rn npI'I

1 , 0 0

1 . 2 0

1 , 4 0

1 , 6 0

l , B 0

2 , 0 0

2 , 2 0

2 ,40

2 ,60

2 , 8 0

3 ,00

3 ,20

3 , 4 0

0,474

0 , 5 7 1

0,647

0,752

0,859

0,962

1,057

l , 1 3 8

1 ,224

1 ,309

1 ,388

I ,483

I  ,580

0,000

0 ,  162

0 , 3 1 I

0 ,454

0,597

0 ,734

0,887

1 , 0 1 8

1 , 1 4 7

1 ,274

I  , 4 1 1

1 ,550

0,059

0,21r

0 ,351

0,490

0,631

0,789

0,928

l,0t l0

1,197

1,337

1 , 4 7 0

1,626

Arq saroII.rIeHHbIx BoAouIIaBoB ̂npn 
'oflpqAen'eHflu hu^*

B npaBylo qacrb $oplay.nm (2-33) BBoAlITcfl  ̂uorpaBotl-
nufi  uuoxl lrenb o', 'onpeaelgeusrf i  uo ta6;I '  2- l l '  f lpt l

c -3,0 l[ox(Ho op"an*p"ioqHo npH'HHMarb 3HarIeHtIg 6 

"KaK I{ I IPH d :2,0.

3naqenns xoo$SnqueHra o"

93lo,r,ool o,solo,sslo,oo

Arq saronnennblx BoAocnnBon xoa$SnqueHT o" onpeAe-
Jrflercfl no ra6n. 2-lI. flpu c: 3,0 MoxHo opHeHrHpo-
BoqHo npHHHMarb 3HaqeHnf l  cn .  KaK H npu a:2,0.

Ta6nut4a 2-11

0,40

l-,,,r1-o,,ol o,oo

IIpn
a : 1  , 0 r , ool o, sslo , uulo, u,lo , ,, -0,47

tlpn
a : 2 , 0

Bo Hs6exaHue Bo3HI'lKHoBeHIafl KaBnraqIIH H spo3IrII
KJIaAKH (yuursraar npn sroM opHeHTH,poBo*IHo rr tiyJlbca-

uuto eaxyyua) B€JIH.IHH! MaIrcHMaJIbHofo oopeAHerlHoro
(r. e. 6ea yuera ny.nscaqrEfi) ea_rcyyxta Ha oroJIoBKe' onpe-

AerrneMyn no Qopuy.rre (2-33), peKolueHAyercn npH-
HuMarb He 6oloure BeJII{qI{HbI (hsai l  r l8xr AorrE
:8,5-0,1  (Ho*  hu^* \ ,  rAe Ho a h"^r - -  n  'u  soA'  c r ' l '

Bo Hs6exaulae Bgaril{Tenlttofi fl-vnbcallgll BaK}YMa HaH-
Ho

6o.aturee pacrlernoe orHo,iueHl4e -- He cJIeAyeT
f5

6g.rrrure 3,4 +- 3,6, a Ailr oco6o orBercrB'egHblx
nufi - 6onlure 3,0-3,3.

ocTpeHHbIX.

I R o6uerr cnyqae (/zss61max, 1on

3anaco'M Mox{Ho npr"""o 3 x2,5 ($ur' 2-36) ' Cso-' 1 6

6onuvto llooepxuocrb IIoroKa rtpu 3ToM Moxno nocrponTb

no ,u,iH,ssru ta6n. 2-12.
do ns6exaufie cpblBa BaKyyMa npu orKpbITHH -He - Bcex

orrepc."a orror"""r' u*u.oo6pasno iexyuryro np.aHl 6nru-

Ka HecKo,rbKo BbIABI{rarb B BepxHPIfi 6reQ 
-[41-(1 -+1'5)16

^i^ ar)-0,4Hrnr*]; B sroM orHouIeHHI{ nonyqupr(yJlbllHe

6 r tqxuHecKoJ IbKonpeAno t ITHTe . I I bHeexpuao luue f i uoSa .

npHHIAIllaTb

coopyx(e-

"+-+-'o#r''o" f
^ Pd - ar:rroc$ep'oe l t ,aBJteH'e H . lLaBJIeHue napoB Borbl np' aasnoti

T
ee reMfieparype, BbrpaxeHHoe B .nnneilnux BeJIItqHHax (nanpuuept r r t

uoa. 
-cr.), 'u 

al ciopocrb reqeHH,I Bolbl Ha,r roqxoir c MaKcHMaJIbHbIM

;;iliril;; inpn--o.5o"pu""ot*n o6rerantrtr noBepxHocrn 6o-<0'1); g - yc-

KOpeHHe cuJIbl rfxecrl{ '
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OrnocnreJIbH bre KoopAtlHarbl Toqer rpnnoft cso6oAuofi

trp' pa'nHq'brx Ho 
H a

roBepxHocr'  crpy' (npu ,{! ;ua 
2-12

-2,00

-l ,99 | -P gg | -q, e8 | -0, e51 , 0 0
1 , 0
2 , 0
3 , 0

-0 ,99
- 0 , 9 1
- 0 , 9 0

-0,69
-0,72
-0,72

0 ,00
- 0 , 1 3
- 0 , 1 4

1 , 5 7
l , l 4
1 , 0 3

3 , 2 0
2 , 7 7
2,55

4 , 7 3
4,30
4 , 0 8

6 , I g
5 , 8 1
5 , 6 I

I  r .o I  s l  - t ,g?l - l ,p: l - l ,pql  - .  A- . '  9?l - r , rn l - rsr l  r -"'l " lilj{E{trlj4l_ryFgl$l ltr
2 ,72
2 . 2 5
2 , 1 0

2 , 2 5
1 , 7 8
1 , 6 0

1 , 7 2

4 , 2 7
3 ,94
3 ,75

3 ,83
3 , 5 6
3 ,30

r O r l l

;  5 ,43
i5,38

5 , 4 0
5 , 1 0'' 
4 rg4

4 ,94
4 ,69
4 ,52

4 , 4 0
4 , 2 5
3, gg

I  ro  i I I -? ' * l '  '  
l - l# l_ r " , tg l ; i - * i - *2 ,50  |  z ,o

, ,, Iu |-i,fgl-i'iil-iiil-i,iil-liiftr sr|:r: z6l-Bi.
Boo l ifl i l_i,ifl_?,iii_triill *''-l 

l:tl-l d;ffi1
-

I , 9  i H  I - z , n o l -

1 , 0  |  I  - 2

1 , 2 2
3 ,40
3 , 1 0
2 ,75I , 0 3

s,so 
|  ; :S

--l---_-1
-p :9 I -1,?q l-l,lp i -e g? I - ?,r^gFz+rlt,gs I -r.zo I-s'zz I -s'zr | - e"n | -i',oi t -W-i',i'il. 0  ,09

0 ,06
l , g 4
1 , 7 7

3 , 9 3
3 , 6 6

f l p u rr e q a H u'e. pacno.noxesue oceft Koopn,HHar _ no $r.r. 2_g6.

2-r3. BOAOCJTHB C irrHpoKHM noporoM
(Qnr. 2-37)

Onpe4e.n_eHae BoAocJrHBa c ruupoKr4M noporoM AaHo Bbr_rrre, B n. 2-9.

l. [IponycKHafl cnoco6socrb
Pacxo4 qepe3 Brl^ocJrr{B c r[rrpoK]rM [cporoM o,,rpe,oe-

r:./tfferQr no Qoprr,ry.rre (.2._?g); -e:K.osmrrOf Z g I ou l, p6o-
3Ha'{eHHs cM. n. 2-l I ,  2). Koe66"u"'eur pi.*oao BoAo-cJII{Ba c rxHpoKHM noporov 6,es 'oioscro .rr iurr" trna LrB_MeHnercs B npeAenax or 0,82 Ao 0,895 

-;;-;; 
Aau,Hbrilr

orrbrroB upo$. A. p. .Eepesuucroro [S], Moxer 6urr orpe-Aeneu uo $op,vy.naiw:
a) upr npsMoyronbHoM BxqAHoM pe6pe

f r n , t : 0 , 3 2  +  0 , 0 1
B -  P

H

-V;
2g

0,46 + a, is 
$

6) irp,u 3ar{pyrnenrroM Bxo,nHoM pe6pe (upn
f.4€ r - paAHyC aaxpyr.neuua)

n n . / - - 0 , 3 6 + 0 , 0 1

1 , 2 0  +

p
H

3 -

; Q-Ba)

r- o ) o ' 2 '

(2-34')

t . s  L. H

ll

I

3Haqeuts trrntr, rIoAcgHTaHHbIe ,,o eruu sopMynaM, np'-BeAeHbr Hu)rie, n ta64. 2_13.
D

np' 
E 

)s 3Haqerr'fi r,t nn ocrarorcr HeH3MeHHbrMr{ H
paBgbrMr{ 0,36 Anfi sal{pyrneHnoro u O,B2 AJrff rpsMo.yrgJrhHoro BxoAHbrx pe6ep.

@ue. 2-37
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3naqeHufl Ko tsQuqnenra
Tadtu4a 2-13

pacxoAa mnn

1,5l ,o

[Ipnruo-
ynorbHaf f
3arpyr-
netsEag

0,395

0,395

0,363

0,375

0,35

0,373

A.rrq eorocJruBa c ufipoKuM nolporoM co cKoIIIeHHofi no,q
yfJro,M 0:45o nepxouofi rpaubro (Sur. 2-37, nynrrnp)
xos$Qnrlrent pacxoAa MoxeT IIptIHHMarbcr no AaHHbrM
ra6a. 2-14 [23]. tlpu cKoruenHoft exoAuoft rpanu c sarlo-
r(eHIreM ctg 0 >2,5 sHaqeHus n7 [pIrBeAeHbI B noc.neAsefi
rpa$e ra6.n. 2-14.

3Ha'eHHa xoass.q'eHra r^"*:;:T:: 
2-14

0 , 0
0 , 2
0 , 4
0 , 6
0 . 8
1 , 0
2 . 0
4 . 0
6 , 0

0 ,385
0 ,371
0,364
0 3s9
0 ,356
0,353
0,347
0 ,342
0 , 3 4 1
0,.337

0 ,385
0,374
0,367
0,363
0 ,360
0 ,358
0,353
0,349
0,348
0,345

0,3E5
0,376
0 ,370
0,367
0 .365
0,363
0,358
0,355
0,354
0,352

0,395
0 ,377
0 ,373
0 ,370
0 ,369
0,367
0,363
0 361
0,360
0,359

0 ,3s5
0,382
0 , 3 8 1
0 ,380
0 ,379
0 ,378
0 ,377
0 ,376
0 ,376
0 ,375

Cxaraq rny6uua B KoHue BXoAHoro yqacrKa rro'pora
oflpeAerq,eTcq 3aBLICLIM,OCTbIO:

h -  kHo,
rI.e

0_,!85_:lqr
0,95 -  2mn,

(2-35)

I(osQQEqHeHr cxopocru ? cBn3au c rcoeQ'Q?I[HeHroM
pacxoAa 3aBI{cHMocTbIo:

- 0,385 - rznn
g : 1 -  

' . ,  ( 2 - 3 6 )

; ;  
-  ' , to

floAc.{}naHHble ,no grHM $oprrry.rraru 3HaqeHI'Ifl 9 Lr k
| 

' npl{BeAerlbr s ra6r. 2-15.

2. Vqer 6orosoro cxaTl{e

Eoxoeoe cxarae Ha BoAocJIItBe c IrIfipoKHM noporoM
YTIHTbIBA€T'Cfl ,  KAK H HA BO.I,OCJIHBE TIPAKTHq€CKOT9. NPO!PH-

J I f f ,  BBeJ ,€HHeM xoss$uqueura  K  (cv -  n .  2 -11 ,5 ) .

flasst s 6uxax H ycroflx He oKa3bl'Balor 3aMerHol'o B,'III '

rHHrI Ha [pO[yCKHyro cnoco6gogTb BoAoqiII{Ba c Lullpo'KlrM

rropofoM.

2
h -

3

7 l
'l-a6tut4a 

2- I5

3HaqeHHc A H h

flln,lr

0 ,32
0,33
0,34
0 , 3 5
0 ,36
0 ,37
0 , 3 8
0,395

0 , 9 5 1
0 , 9 i 4
0 , 9 6 1
0, 967
0 . 9 7 4
0,993
0,994
I ,000

0,457
0,477
0 , 5 0 0
0 , 5 2 7
0,559
0 ,595
0 , 6 4 1
0,667

h
h -  -

Ho

3. Vqer 3aronfleHffq BoAocJrHBa

Vponenr HHx<Hero 6ne$a ,Br,r.rqer Ha BeJrr,rquHy pacxoAa
BoAocJIHBa npu ray6uHe sarorrJrenuq H H2 0,8Hs, rAe I/n-
Bo3BbrueHne ypo'BHrr Huxigero 6reQa rraA nop,oroM BoAo-
crruBa ($ur. 2-37).

Pacxo.r, qepe3 garon.ner*rtrfi BoAocrrHB c rxupoKnM no-
pororu r\tox(Ho orrpeAe.rrflTb IIo $opuyae:

Q s :  K g b h V z e ( H o - h \  , (2-37)
rAe gs - xoeSQnqueHr cr{opo'crH 3af:orrJreHuofo Bo,rto-

CJIHBA;

h - rny6una Ha nopore Baron./'reHHoro BoAocJrH.Ba:
It:Hn _/;

:/ - nepena.u BoccrauoBJreHHs, T. e. npeBbr[reulre
ypoBHfl HHx(Hefo 6re$a HaI ypo,BHeM 'BoAbr Ha
ropore ($ur. 2-37).

flep€naa BoccrauoB Jre*r4fl, z' HMeeT Halr6o.rruru.ee BHaqe-
HHe B Haqar'rbHbti i  uorreur garoltJ ' IeHun u y6unaer I Io lv1epe
BbrpaBHI{BaHr.rrr ypoaHefi nepxHero H Htrx{H€ro 6ueQoe.

f lpeue6pe)KeHue nepenaroM BoccraHoBJreHHrr, T. e. Ao-
lyueuue h:Hs, 3aHLI)Kaer pacxoA 3aronJreHHolo BoAo-
*ff; 

o6osua.rurr orHorre'H u !:ftu , ro uo Eepesun-
nK

cr(oMy:

h s : 0 , 3 0  -
f t ' -  1 , 3 0

3 ,22k ' ,  -  3 ,65 '

HH
rxe B' :  

h* 
-

KosS $uqpIeHT cKop ocrn saro,rrJreHTr ot.o B'oAocJII{B a

'  
o , a l 3  _ , f

f s : ? -  - -  l /trlo Y
3 - o,uo
I t o

(2-38)

rAe g u m- xoeQSuuueHrbl cKopocru 14 pacxoqa He3a-
TOnJIeHHOTO BOAOCdTHBa ;

H H- r ry6I ' IHa Hl IXHero 6le(ra orHocHTeJIbHo no-

pcra .
Bropofi, 6o.nee npoctofl, $o'pu1'nrrfi AJIfi oflpeAeJreHllfi

pacxo-Ia 3aTonJIeHHofo Bo.aocJIl 'IBa c IxHpoKI{M IrO'pOro'M

Mox,er cJry)KHTb Sopltyna:

Qs : o"Kmnnb V" iin"l' (2-3e)
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SHaqeHHq KoeQSuqHeHra SaTo[JIeHHq 03 Tadttut4a 2 - Io
0,81 0,84 0,89 0,90 0,91 0,93 0,95 0,96

os f. , ,0 lo, soslo,so
t t l 0 , 9 3 0 , 9 0

,65 0,59

Que. 2-SB

.  T u n J o .  t { a c r u f i  n p f l M o y r o . n r s u f i  u p o e H . n u .
Axal. flaeno,Bcxr.rfi [l5j r,rq ,u'*"* npoSu.nefi ros$QHuH_eHT pacxola /nH O'npeXeJIf ieT, KaK

l l ls :  nZ 6H o6,

r.u,€ on- Ko?QSHqueHT rroJriHorbr Hanopa; .{Jrff TaKoro npo_
$wta oH illo)K,er 6urr Bbrpax(eH sMrrHpH-
secKofi $o,pruy;rofi: o":Q,/6a0,lg$ * ,

m : 0 , 4 2 ;
06; roepSuquenr So,pMbr.17

npH 
b <0,4 noryilaeM BoAocnHB c runpo6nM rro,po,roM;

H-"npn 
T >l,S ronyqaeM B,oAocJrr{E c

T u n 16, tlpnuroyro.nlHufi n,po$a.irs
Bxo-{Ho,ro pe6pa. .4.rrs 3roro nio6u"rrr

r.[,€ c' - cM. BbIIrre; 
ln* = msH6Q'

0 6 : ,  * +  =  l , C b .

-^Ir* j"_lt"uoyro.nuuuri npo$n.rrn c HaKrr,oHHbrM Bep-
rolt. AJrrr aroro npo$n.rrn

m s -  m o r o 6 l

3naqeHns xosQ$Huaenra 3aron.[eHuq o, (no onbrraMnpos' EepeauHcxcirb) B 3aB'cr.rMocrH or creneH' saron-
JIeHHs, xapaKTepueyerraofi serr,r,{aHofi mHorxeHgrl + ,
[pHBeAeHbr n ra6.n. 2-16. 

t ro

2-14. BOAOCJIHBbT nptMoyroJlbHoFt,
rpAnEr-[oHAAJrbHoH H noJrHt-oHAJIbHoH

OOPM

l. [IpnuoyroJrbHbre BoAocJrHBbr
(Sar. 2-38)

-lL

rosrofi cren,xofi.

c 3aKpyfJr.eHHeIt

upH

n p H

s )  l 0

s:5 +- l0
o s :  l ;

o s  :  I , 0 5 ,

rAe s - 3aJrol*eH'e orKoca (xoraurenc y'ra HaKnoHa K
ropH3oHTy).

Te xe sgaqeuus Mo)KHo flpr{frflTb Ll Arfl AtsycKarrroroBepxa; ecJrfi xe HMeercff o6paruurfi y,r.nou s, (bir.. 2_B!.
I I '  ,) ,  ro roeSSurIHeHr eoprvru oO:t.

2. TpanerlouAaJrbHbre rpoeu.nn
(Qur. 2-39)

KosQQauH,eHTbr pacxoAa AJrfl HesaTorrJre'Hbrx BoAocir,-
BoB Tpaneqo,HAanbuux npo$u.nerl 4.na pa3rnrrubrx c,oorHo_

H
ueuuft ;  npxBqteHbr e ra6r. 2-lT, laHH,ofi  aKa.{. H. H.0 -

fIaero,BcraM.

Ta6ttu4a 2-17
3Ha,reHus roes$uqueHroB pacxoAa m

fpynna
npoQn.refi Tnn npogu.neft

Burcorue
I

T u n  I I o
1

S : (  - l

2
I

S ' - q  -

2

0 , 4 2 - 0  ,38 -
0 ,400 .

0,35-
0 , 3 6

CpeaHne T z n
l)  nprr
2l npu

T n n
1 )  u p n
2) npu

0 ,44
0 ,43

0 ,42
0 . 4 0

0 ,42
0 , 4 1

0 , 4 0
0 , 3 8

0 , 3 7
0 , 3 5
t€

0,35
ti

{c

f l p n u e q a H
poKHM nOpOnoM.

Hnsrue
(pacrruy-

rue)

H u s r n e  I  T  a

lf,:
l s i
l )
2l
3)
4)

I H

p a
Hyl
cTr
np
np
np
t ID]

(pacrnuy- l l  )  noa
rsre) 

lz]t npu

n e. 3gax t o6oguaqaer nepexox. K Bo,[ocrmBy c ruH_
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@uz. 2-39

3. [IotnronaJrbHbre npoQnJrr,r
(Qur. 2-40)

T H n !ll a- Bbr,co,Knfi npo$n.rrs c pesKo cKoruenHbrM
BepX.OtvI:

r n n r rr 6_ ;;:": ":1*:j;.o*', ',_no,u,

2_I5 .  OCHOBHbIE PACqETHbIE OOPMYJIb I

P a n Ho M e,p H bI,M ABIrx(eHHeI{ nor,oKa Ha3rilBa€Tcs
TaI{Oe .[BI{}r{eHHe, rIpH KoTOpOI{ }Kr]Bbre C€qe,HHfl tIOTOKa
onHHaKo,BbI rl,o ecefi ero ArHHe H npHT,oM crnorp,ocrn noroKa
B co,ortsercrBeHubrx rosxax Bcex xfl{Bbrx ceqeHrafi TaKX{e
0nHHal(oBbr.

ocH,osHlil\,rll pacqeTHbrMH Qoprr,rynaru H l,Jtfl on,peAeJreHltE
cpe4uefi q"6srp,ocrn H pacxoAa Bo,llbr ttpa paBrroMe,pHoM ABrr-
}K€HHH B O'IIKPbITbIX PYCJIAX fl,BJI'IOTC'I CJIEAYIOqSE:

0 : c { N  u  e : .  c V N ,  e - 4 0 )
r.[,e C - xoaS$u[HeHT, BaBHcrrrIHfi or ur,epoxoBarocru cre-

HoK r-r AHa pycna, a raK)Ke or QopMb[ H pasMe-
poB pyc.lra (xoe$$uunenr IIIesn), onpenerrfle-
uufi no cnerluaJrbHbrM $opuyaau;

R-ruApasflE,IecKuft paAr{yc ceIIeHHfl,  R- 9;

x
tO - IIJIOItr.AAb X(I,IBOfO CCqCHHfl;

I - cMoqe,nnsrfi ttepuMerp;
0)

q,ns runpoKnx pyceJr npuHaMaror R = /r"p, r4e hcD-B--

cpeAHflr r.uy6uua pycrl B - unpuua p_ycna;
i - rn4pasruq,ecKufi yrgroirl, 66.rrop61fi n,pn paBHo,Mep,-

HOM ABH)I(eHUH B oTlKpbIToM pycJle COBTIIdIdOT c
yKrro,Horu nHa H rroBepxHocrH.

Aas onrpeAen,enHfl rcoaS$NulIeHra C peKoMenAyercfl
Qopncyna aKaA. H. H. llaeJoscxofo6 o.cHo,BaHrIafl Ha 6onn-
rrroM onhITHoM MarepuaJre v noryrrnBlxag B coeetcxofi
ruAporexHplqecxoft npaKTH,rce rlruporrce pawpocrpaHeIIfi e:

I
C  :  -  R I ,

n

<Duz. 2-40

Koe$SruueHr pacxora

IIIb-l
I I I6-2
IIIb-3
IIIb -1

m:0  r42
f i :O ,42 -+0 ,43
f i r :Q,42-+-0,43
m : Q , 4 3 : 0 , 4 4

2-f .  PABFIOMEPHOE ABI,IXEHUE B OTKPbIThIX PYCJIAX

r.4e R - rHapae"uaqecxar? paAnyc ceqeHuq;
n - xosQ$uuiaeur utepo-xoBarocri{, saencqurafi or

r MaTepr.raJa H cocToflHr{fl py,cJra, upuneleHusrft B
ra6.a.  2-18:

i/ - fioKa3areJ'Ib cTeIIeHH, gaencnr'.tafi or R u n, o,n-
peae.naenlrfi fio $oprr,ry.ne:

a  e  
^ l /

! : 2 , 5  V  n  - 0 , 1 3 -
-  r - l -  r -  \- 0 , 7 5 V  R \ V  n - 0 . t ) . (2-42l}

B la6.n. 2-19 n'paBe.uenbr auaseiuufl C no Qopuyae
(2-41). Oopuyna (2-41) npuuenuua niln orKpbrrbrx
pyceJr npa aHarreHuflx rnrpaBrurrecKoro paAuyca 0,1 n{
(R(3,0 .+r.

,[;rs yrpoueHnr pacrreroB BMecr,o Qopnay.nnr (2-42',
aKaI. flaslo'ecxuli Aaer 6onee flpocrbre Qo'pnayan:

n p r z  0 , l u 1 R <  t  i t
t -

y = 1 , 5 V  n ,

n p u  I  . * t < R 1 3  n

v = r 3 { ;
B rr\paKTHKe ru,a,paBJrHq,ecKHx pacqeroB KaHaJroB Mo)KHo

npr{Merrrrrn Soplay.ny (2-41) c nocrofiHltbrMu sHarI,eHHfiMH
no,Ka3are.i ' r f l  A:t la, t ls H t ln, orpaHHqHB o6lactt nx uplr-
MeH,eHHs cofJra,cHo ra6n. 2-20 (no A. M. Ilarsrure'uxoey
t l  i l ) .

Oruu6ra B BeJrHurdHe C, sHqfisrleuuofi rlo coKpaupHuofi
Soplryre llasfloscxono npH nu6ope IIoKa3areJIfl crefieHu
A ,B BaBr{cHM,ocrH or snaqeHnfi n H R oorJlacHo ta6a.
2-20, Ans R>3,0 .r{ He npeBbruaer 2,5-3,00f0, a r.IIt
R<3,0 ,t, :r.aK npaB,H.rlo, oua nreHnrue 2![.

(2-4r)
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KoeQQnUHeHr uepoxoBaTocrn

Hcrr tocHTeJrbHo nnaAKHe rroBepx_
l{o9TH; noBep.xHocrH, noKpbrrhre
SManbro HJIH rna3ypbto . . .

Becuua TurareJIbHo ocrDoraHHbre
AOCKH,  XOpOI I IO  npHrHaHHbre ;  nyq_
ruaf l  rxTyKarypKa n3 qHcToro qeMeH_
T A

Hecrpe raune  .qocKa ,  xopouo
npHrHaHHbre ;  BoAonpoBoAHbre rpy6nr
B  H o p M a n b H b r x  y c n o u r . r f l x ,  6 e s ' B a -
uernof i  HHKpycTauuu ;  BecbMa r rHcrbre

: : lo9 loruue rpy6br ;  BecrrMa xopo-
uras  6erouupoura

.  0 , 0 0 9 .

0 , 0 1 0

0 , 0 1 I

0 , 0 1 2

0 , 0 1 3

0 , 0 I 4

0 , 0 1 5

0 , 0 1 7

0 , 0 1 8

l l l , l

100

90,9

83,3

76,9

7 1 , 4

66,7

58 ,8

i D , 0

I
n H BeJrHq^rur; e Qopruyaax [IaeJtoBcKOro, ArpocxHHa H

ceqeHHHe B cKaJIe;  raHanbr  B
nJToTHOM rpaBHH, n lo tuof i
3arf iHyrbte HnHcrofi  rraeHrofi

JIecce,
SeMJIe,
(n  Hop-

MaJIbHoru cocronnua)

Kapaau B nJroTuofi  r .nzHe; KaHaJrbr
B  J l ecce ,  r paBnH,  SeMJ le ,  3aT f lHyTb Ie

: : :11:?y lo f r  (v  ecraM H npepbr  aael ro  a  ) -uJrHcror . r  naeHxof i  ;  seu; rn i re  KaHaJrbr ,
HaxoAflulHecfl  BHHn t4 pe'o'ra #fi:I$:,f"-i-"li'.

Xopou-rar cyxas KJritAKa ; 3eMJrsrrbre
KaHaJrbr  B CpeAHHx ycno8Hf lX COAep-
f i (aRnf l  H peM(,HTa;  l leKH B BecbMa
:-11.o_nprrrrrr br x ycno B Hnx ( u u croe npn-
Moe Jroxe co cBo6olnsr rn i  TeqeHrdeM,
6eg oosaaoB H r .nyooru i  npor ionr l  .

3euasnue
IepxaHHfl  n

KAHAJIb I  ]B
peM0rrTa

ycJroBr.rrx co_
r{H)rie cpe.u,Hefi

.  Hop lub I '

npHHTHbrx ycnoBr- t f lx  r€ :qeHUf l  (c ,v .  n .l  l )

KaHa.lsr, f ,axo4flrr lrecff B BecbMa
rrJtoxnx ycJroBHflx (c rrenpaBHJrbHbrr{
nPo$a.neu,  3aMerHo 3acopeHrrb le
KEMHUT\tH H BonopocJrsMH u r ip . ) ;  pe-
KH B cpaBEnreJrbuo 6. raror ipra" iHor*
ycxoBr{nx,  Ho c  HeKoropr iu  xonu_qecTBosr xauuefi  u BoAopoc.nefi

I.{ orMelefi u r. ,4

0,020

0,0225

0,025

0,0275

0,030

0,035

0,040

Tafiauqa Z-Ig

l-asruaue-Kyrrepa

4 4 , 4

40

3 0 , 4

33,3

2 8 , 6

25



3HaqeHHc rog66nuHeHTa C no
l . /

6:-i- pt npu y:) ,5 1f-T -0 ,n

TJIABA BTOPAfl. TH,APABilHtIECKHE PACUET6I

ronHofi Sopuy.ne l lauroscroro:

13-0,75 lt R (1t n -O,tO)

19 ,53
20 ,51
2 1 , 3 8
22,18

22,87
23,56
24,14
24,72

25,27
25,78
26,25
26,72

t7
l 8
l9
19

20
2 l
2 l
22

24,63
25,03
25,43
25,80

26,66
27 ,46
28,20
28,90

29,53
3 0 , 1 6
30,76
3 1 , 3 0

3 1 , 8 6
32,36
32,  16
33,33

34,00
34,63
35,23
35,76

36,30
;6,  r0
37 r'26
37,70

3 8 , 1 3
Jd,5b
3d,gti
39 ,33

50
40
23
96

63
23
80
36

t6
33
60
23

22
23
23
24

I

I

29 ,31
3 0 , 1 4
30 ,94
3 1 , 6 7

32 ,36
33.0 t
33,63
34,25

34, t0
35,34
35,85
36,36

37,05
37,71
3g ,32
38 ,91

2 7 , 1 6
27 ,60
28 ,00
28,40

39 ,41
39 ,96
40,43
40 ,91

41,34
41  ,76
42, 1.-c
42,56

75

Ta6.auup 2*19

1 4 ,
1 4 ,
1 5 ,
1 6 ,

1 6 .
t 7 ,
1 7 ,
18,

1 8 , 8
1 9 , 2 6
l9  ,6b
20,06

20,
20,
2 l , 1 7
27,51

11 ,43
12,15
12 ,60
13 ,40

1 3 , 9 5
14,48
14 ,95
15,40

15 ,83
16 ,23
16  .60
16 ,98

17,33
1 7 , 6 9
1 8 , 0 0
19 ,30

19 ,05
19,75
20,40
21 ,03

2 1 , 6 0
2 2 , 1 5
22,68
23 ,18

23,65
24,13
24,58
25,00

25,60
2 6 , 1 8
26.70
27,20

27 ,68
28 .  13
28,55
28 ,95

29,35
29.73
30,00
30,45

22 ,31
23,06
23,74
24,40

25,
25,57
26,1
26,66

2 7 , 1 7
27 ,
2 8 , l l
28,57

29,20
29 ,
30 ,34
30 ,

3 l  ,37
3 1 . 6
32,2t
32,71

3 3 , 1 1
33,I) l
33 ,88
34,26

"0, io'
0 , 1 2
0 . 1 4
0 ,  l 6

0 , l g
0 , 2 0
0 ,22
0 ,24

0 ,26
0 , 2 9
0 , 3 0
0,32

0 , 3 4
0 ,36
0 , 3 8
0 ,40

0 ,45
0 , 5 0
0  ,55
0 ,60

0 ,65
0 , 7 0
0 , 7 5
0,  t0

0 ,95
0 , 9 0
0 ,95
I  ,00

I  , 1 0
I  ,20
1 , 3 0
1 , 4 0

1 , 5 0
I  ,60
1 , 7 0
1 , 8 0

1 , 9 0
2 , 0 0
2 ,  l 0
2,20

ar'e6
69 .00
70 ,36
71,64

72 ,73
73,73
74 ,64
75,55

76,27
77 ,00
77,73
78,36

79 00
79,64
8 0 .  l 8
60 ,73

8 1 , 9 1
83,09
8 4 . 0 9
85,09

86,00
86 ,92
87,55
88,27

99,00
89,64
90,27
90 ,91

92 ,00
93,09
94,09
95 ,00

95 ,82
96,64
97,36
98 ,09

98 ,82
99,45

I  00 ,09
100 ,73

60 .33
6l  ,92
63,25
64,50

65 ,53
66 ,50
67,42
6r ,25

69 ,00
69,  75
70.42
7 l  ,0d

7 1 , 6 7
72 ,25
72 ,75
73,33

74,50
75 ,67
76,67
77 ,58

78,42
79,25
80 ,00
60 ,75

g l , 5 0
82 ,17
E2,50
93,33

84 33
85 ,33
t6,25
87 ,08

87,  83
88 ,53
69 ,25
89,92

90 ,59
9 I  , 1 7
9l,7lt
92,33

0,013

54,46
5 6 , (  0
5 7 , 3 0
53,46

59,46
e0 ,46
6 1 , 3 1
62,08

62. 85
63,54
64,23
64,85

65,46
66 ,00
66,  54
67 ,08

63 .23
6 9 , 3 1
7 0 , 3 i
71  ,23

7 2 , 0 8
72,93
73 ,69
74,46

75,08
75,69
76 ,31
76,92

77,92
7E.92
79,77
60,62

81  ,38
8 2 ,  1 5
82,  t5
83,54

I 1,,,,1

8 4 , 1 5
34,77
8 5 . 3 1
85,92

I
F.

l-

7s,7s 
l rn ,n,

0,014

49,43
50,86
5 2 . 1 4
53,29

54.29
5 5 , 2 1
56 ,07
56,86

57,57
58.29
58 93
59,50

60 .07
60 ,64
61,22
6L,72

62. t6
63,30
64 ,93
65, b6

66 ,64
67,  50
e,B,22
68,93

69,57
70,22
70 ,86
7 r , 4 3

72,36
73 ,29
74,07
74,66

75 ,57
76,29
76 ,93
77 ,57

78 ,14
78,72
79,22

0,015

45,07
46,47
47,74
49,90

49 ,80
50,74
5 l , 5 4
52,34

53 ,00
53 ,67
54,34
5+ ,94

55.47
56 ,07
56.54
57 ,07

58,20
59,27
60,20
6 1 , 1 4

6 1 , 9 4
62,74
63,47
64,20

64,87
65,47
66 ,07
66,67

67,54
68 ,40
6 9  , 1 4
69,87

70,54
71 ,20
7 1 , 8 0
72,40

72,94
73 ,47
73,94

38 ,00
39,29
40,47
4 1 , 5 3

42,47
48,35
4 4 , 1 1
44,88

45,53
46,17
4 6 . 8 2
47,35

47 .94
48,47
48 ,94
49,4r

50 ,53
5l  ,59
52 ,53
53 ,41

E 4 , 1 7
54,94

56,35

57,06
57 ,64
5J ,23
58,82

59,64
60,47
6 1 , 1 7
6 1 , 8 8

r  62,53
6 3 ,  1 1
63,70
64,23

64,76
65,29
65 ,76
66 ,23

0,018

35 ,06
36,34
37,50
38 ,50

39,45
40 ,28
40, tig
41,78

42,45
43,06
43,67
44,23

44,78
45,28
45,78
46,28

47 ,34
48,39
49 ,28
50 ,  l 7

50 ,95
5 1 , 7 3
52,45
5 3 , 1 2

53,78
54 ,39
54,90
55,56

56 ,34
5 7 , 1 2
57 ,78
58 ,45

59,  06
i;9,62
6 0 , 1 7
60 ,67

6 1 , 1 7
6 1 , 6 7
62.t',z
62 ,56

0,020

30,85
32 ,05
33 .  l 0
34,05

34,90
35,65
36 ,40
37,05

37,70
38,25
38,85
39,35

39,  85
40,35
40, B0
4L,25

42,30
43.25
+4, ro
44,90

45,70
46,40
47,05
47 ,70

49,30
43,90
49,45
50,00

50,75
5 l  ,50
52,l l t
52,75

53,35
53 ,90
5 { . 4 o
54,9i

55,40
s5 ,E5
56,30
56 ,70

2 6 , 1 9
27 ,29
28,26
29,15

29 ,95
3 0 , 7 1
31 ,37
32 ,00

32,62
3 3 , 1 5
33 ,69
34,17

34,66
3 5 , 1 5
35.60
36;oo

36,97
3 7 , 9 1
38,75
3 9 , 5 1

40,26
40,93
4 1 , 6 0
42,22

42 .80
43,37
43  ,91
44,44

4 5 ,  l 5
45,62
46 ,45
47,Q6

47,e0
43 ,12
43 ,62
4 9 , l l

49 55
50 .00
50 ,39
50 ,79

22,48
23,56
24,4E
25,28

26,04
26,76
27 ,40
28,00

28 .56
29 ,08
29,60
30 ,08

30 ,56
3 1  , 0 0
3 1 , 4 0
3 l  ,60

32,76
33 ,64
34,44
35 ,20

35 ,92
36,60
37,24
37 , t4

38 ,40
38 ,96
39,48
40 ,00

40,72
41  ,40
42,04
42,64

43,20
43,-t2
44,24
44,72

45 ,20
45 ,64
46 01
46,4E
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Ilpodottnmue ma6t. 2_Ig

7sl
l 3 i
1?i
t J i

30,
3 1 ,
3 l  ,
3 l  ,

3 2 ,
32,
32 ,
32,

33 ,
33,
33,
33 .
33 ,

0 , 0 1 I 0 ,012 0,013 0 ,014

0 1 ,
0 l  ,
02,
02,

03,
03,
04,
04,
.\tr
J J ,

1 6 ,
)7  , '
)8 ,  r
)g ,  t

) g , l
L O ,
. 0 , 1
1 , ,
2 , (

t 0 l
l 0 l
102
102

r03
103
104
t04

t05
r06'.07
08
08,

09,
1 0 ,
1 0 ,
l l ,
1 2

o,rts

74,94
75,34
75,80
7 6 , 2 0

76 ,60
77 ,00
77 ,34
77,74

78,47
79,07
79,74
80,34
8 0 , 9 4

81,47
82,00
82,54
83,07
83,54

0 ,0 t7 0 ,019 0,025 0,0275 0,030 0,035 0,040

2 ,30
2 ,40
2 , 5 0
2 , 6 0

2 ,70
2 ,90
2 ,90
3 ,00

3 , 2 0
3,40
3 , 6 0
3 ,  B0
4 , 0 0

4 ,20
4 , 4 0
4 , 6 0
4 , 8 0
5 , 0 0

,83
,42
,72
,33

,75
,25
,67
,08

,92
,67

86,46
96 ,92
87,46
87 ,93

88,39
88,  g5
89,23
Bg,69

90 ,54
9 l  ,23
92 ,00
92,69
93,38

94 ,00
94,62
95,23
95 ,95
96,39

80,29
80,72
81,22
gl  ,64

82,07
82,50
82 ,96
83 ,29

84,07
84,72
85,43
86,07
86,72

87,29
87 ,95
88 ,43
8 9 , 0 0
89 ,50

66 ,M
67,05
67,47
67,99

68 ,29
68,64
69,00
69,35

70,05
70,64
71  ,29
7 l , g g
72 ,41

72,94
33,47
73 ,94
74 ,41
74,98

62,95
63,34
63,73
6 4 , 1 2

6 4 , 5 1
64,94
6 5 , 1 7
6 5 , 5 1

66,77
66,73
67,34
6 7 , 9 9
69,39

5 7 , 1 5
57,50
57,90
58 ,25

59 ,60
58 ,95
59,30
59 ,60

60,25
60,90
6 1 , 3 5
6l  ,90
62,40

5 l , l g
5l ,55r
5 1 , 9 1
52 ,26

52,62
52,93
53,24
53,55

5 4 , 1 7
54,71
55,21
55,77
56,26

4 6 , 8 4
47,24
47 ,60
47,96

49,32
4 9 , 6 4
4 9 , 9 6
4 9 , 2 S

4 9 , 9 9
50,40
5 0 , 7 0
5 1 , 0 0
5 1 , 3 0

4 2 , 9 1
43,30
43,67
44,03

44,36
44,69
44,99
4 5 , 3 0

4 5 , 9 9
4 6 , 1 0
4 6 , 5 0
4 6 , 9 0
4 7 , 2 0

39 ,70
40,06
40,40
40,73

4 1 , 0 6
4 1 , 3 6
4 1  , 7 0
42,  00

42,56
42 ,90
4 3 , 1 5
43,50
43,75

34,60
34,94
3 5 , 1 8
35.60

35 ,91
36 ,20
36 ,45
36 ,70

37 ,A0
37 ,30
37 ,60
37 ,90
3 8 ,  1 0

38 ,30
38 ,45
38 ,60
3 8 , 7 0
38 .80

I
I

I
I
I
I

I
I
I
I
l r

11
I
I
1
I

, 42
,08
,75

t

,00
, 5 8
, 1 7

68, gg
69,39
69,93
70 ,29
70,73

62,90
63,40
63,95
64,25
64,70

56,71
5 7 , 1 5
57 ,59
5 8 , 0 4
59,44

5 l  ,55
51 ,90
52, 00
52,25
52,50

4 7 , 5 0
4 7 , 7 0
4 7  , 9 0
4 8 ,  1 0

44,00
44,20
44,50
41.70
44,90

3 4 , 1 5
34,35
34,45
34,55
34,65

, 7 5 48,30 j

Ta6nuu,a 2-20

flpe4e.nu [pHMeH eHHfl noKagarenefi v

f lpeae,rsr npa\reHeHr4g
3Ha,{e-
,dufl yR < 7  u R) l  .n

Tun pycna

Pycaa ua.uoft
IuepoxoBaTocTr{

Pycla cpe.q-
ueft  urepoxoBa-
TOCTI,I

Pycaa 6oul-
uroft uepoxo-
B A T O C T I I

0 , 0 1 5  < n < 0 , 0 1 8

0 , 0 1 8  < n < 0 , 0 2 5

,025 <n < 0,035

0 ,015  <n<0 ,0200,167

0,020<t t  <0, 0,200

, 0 3 0 <  f l 1 0 , 0,250

ra6n. 2--.21 r,or'p&B,ou,H,oro xoeeQurlneura k- -C(r) -
C

,.,y-0,167 "('/u)
- f (

[4s erofi ra6nuqu BH&Ho, {ro otrrH,6Ka or npuMeHeHufl co_
rpa'1euuofi Qopuy.rnr c : -L Rt/u ru rpeAerraM' p€KoMeH-n
AyeMbIx Ailfl g:lla sHaqeHrrfi fl ,,H R Mox(er Acrcnrrarbnpu 6o.urrurx sHaqe'r'rflx R ao ggo, a rrp' MaJrbrx srraqe-suflx R ao l2-24olo.

Koe@Sur(ueHrbl

BbITIHCJIeHHOMy
a

l 
ro{fua 2-21

DepeBoAa  c - -  R ' "  n  cn
no [oJrnoft Sopnryre l lasfioBcKoro:

I
n

. L : - f ( /
n

0 , 2
0 , 4
0 r 6
0 , 8
l r 0
1 , 2
1 , 4
1 , 6
1 , 8
2 , 0
2 , 2
2 , 4
2 , 6
2 , 8
3 , 0
3 , 5
4 , 0
4 , 5
5 , 0

1 ,042
I ,026
1 , 0 1 5
1 ,006
1 ,000
0,994
0 ,999
0,994
0,960
0,976
0,973
0 ,970
0 ,966
0 ,963
0 .960
0,955
0 ,950
0,944
0,938

1 , 0 0 2
I ,002
I ,002
1 ,001
I  ,000
1 , 0 0 0
0,997
0,994
0,992
0, ggg
0,997
0 , 9 9 5
0,993
0 , 9 9 0
0,977
0,972
0 , 9 6 6
0 , 9 5 3
0 , 9 5 3

0 ,931
0 ,961
0,993
0,993
1 ,000
I  ,004
1 ,007
I  ,009
1 , 0 0 9
1 ,009
I  ,009
1 , 0 0 9
I  ,006
I  .004
I ,003

0 , 8 8 1
0,937
0,967
0,997
I ,000
1 , 0 0 9
1 , 0 1 6
I  .020
1 ,023
I ,026
1 ,027
I  ,028
1 , 0 2 7
I  ,026
I  ,025
I  ,023
| .017
I  ,009
I  , 0 0 1

1 , 0 3 7
1 , 0 4 0
1 , 0 4 4
I  ,046
1 , 0 4 6
1 , 0 4 6
I  ,046
I ,0.+5
I  , 0 4 1
1 , 0 3 5
I 028

0,762
0,967
0 ,92
0 ,97
1 ,000
1 ,
t ,
1 ,
1 ,067
1 , 0 7 0
1 , 0 7
l , o
1 ,

0,  999
0,993
0 , 9 9 5
0 , 9 7 9

1 ,093
I  ,093
t

I  ,079
I  , 0 7 0
1 , 0 6 0

fI p n u e-q a H H e. Koadr{ruqneHr nepeno.{a tsbrcr{HraH no 6opffi
(-. .

u  : ;U -  RY-o ' r67
'  ( ' i  u)



TJIABA BTOPAfl . THNPAB"II H I] ECKHE PACIIETbI

B 1949 r. npo$. V. V. Arp,ocrnn npeAnox<nn [l] HoByIo

$opruyny,qnq orpeAereHllq xoaQQuulr€HTa C, ocHoBaHHyl'o
HA CBfl3H BEJIHqHHbI A6,COIIOTHOfi 

-UTEPO'XO'BATOCTH 
A C XO-

esQnrlnenror'r n. <Dopnny;ra 14. H. Arpocxl'tH a a.:lfl ,f vto'
x(gr 6ntu npe.[craBJleHa B BHne:

I
C :  -  + 17 ,72lg I I ,  (2-431

rle n - noss$uqnenr uopoxoBarocrl'l (crrl. ra6.rr - 2-17);
R - ruapaeruqecKlli.i paunyc.

il1s pacqera orl{pblrblx pycerl npu R(3 n Sopttly-ua
(2-431 Aaer AJlfl C peey.nurarbl HecrKoJIbI(o MeHbuIHe, Ho

6nngrne r Qopr*ay.rre (2-41)..

I
KoaSSuuHeHTbI urepoxoBaTocru n u Beilu. lvubr_-

Hs crapbrx $opuy.rr nJrfl o[peAeneulrr C, Aaloulnx or-
HOCHTCJIbHO TOIIHbIC 3HAqCHNH, MOXI{O NOTb3OBATbC'I C,O.

xp a ue,u,u oft S o,prvry.n,oft f asru.nre-Kymep a :

rA,e n-,roa$QHqueHr uepoxomarocru (cu. ta6.n- 2-17):
R - rralpdBJlHe€,cKuri pa4uyc cerlsnl{fi.

fIpH pacuere ecrecrBeHHblx pyceJr xoeQ$uqueHTbl lrre'
poxoBaro,cru npHHHMaIorcs no AaHHsIM M. Q.. Cpu6uoro
lra6"rr. 2-221 lu E. B. flonqroea (ra6a. 2-23).

Ta1ttuu,a 2-22

Anq ecrecrBeHHblx Bo.qoroxoB rlo M. O. Cpn6norvryt

( 2 - 4 4 )

XaparrepucrHt(a PYcra

t
n

Xapaxrepucrl lKa pycJla

12,5

l r c

5 , 0

KoSSOHnH-
eHT llrepo-
xobaroctu

n

0,067

0,080

0 ,  1 0 0

0 ,  133

0 ,200

EcrecrneHlrb le  pycna B BecbMa 6na-
ro[pHfl TIIbrx ycnoBnax (uncroe, npfl-
MOe, rre3acopegHoe, SeMJIf lEOe CO CBO-
6oAsrttrr rerIeHHeM pycno) .  ' .

Pyc.rra f locrof l  HHbIx BoAoToKoB p aB-
TTHHHOTO THna (npenuyurecrBeHHo
6o.nrut rx  u  cpeAHHx Pex)  B 6naro-
npHflTHblx ycnoBHflx cocrosEHs JIO-
xa H reqenldr BoAbI. f lepuo.uuqecKl{e
f loroKH (6o.nrurue f i  Manble) nPI4
oqeHb xopoureM cocTofl t{ I ' l [  noBepx-
rrocru u Qopuu Jloxa

Cparnzrenbrro  r IHcTbIe pycna no-
cTosrrrrblx paBH14TIIIbIX BOAOTOKOB B
o6uqsrtx ycnoBI,Igx, I , I3BHJIIIcrbIe, c
rreKoTopbIMH rIeIIpaBI{nbIIocTsMH B
Ha[paBneIrrII4 crpyfi I'IJIIa xe rlpr-
Mbre, Ho c IIeIpaBHJIbEOCTflMI' t  B
peJrbetbe IHa (orMeJIsMH., npoMoHsa-
r r ln ,  uectaMH c KaMrr f lMH).  3eUlauue
pycna IIepHoAHtIecKHx BoAoTOKOB
(Cyxux ;roron) s ordocnreJlbllo 6nano-
npHf lTr Ib lx ycJloBHgx

Pycna (6o;rrruux H cPe.lIEIcx Pex)
3EAI {HTETbHO 3ACOPEHI Ib IE ,  I {3BHJIH-

CTbIC H I IACTHTIHO 3APOCIUI {C,  KAMC-

Hlrcrbre u  c  iecnoxof tn t tn t  reqeuneM.
flepro.uuqecKl4e ( lnnuesrte I ' I  Be-

cenure)  BoAoroKI{ ,  HecyI I rHe Bo Bpe-
Mf l  r raBoAKa 3aMerHoe Kor I IqecrBo
HaHOCOB, C KpynHOrareqHbIM .kr l r t t
nOKpbITLIM pacTI{TeJIbHOcTbIo (Tpa-
noi l  u np.) nol l(eM.

t lof i*ru (6o.nuurrEx Lr cpeAHnx per)
cpaBrrHTeJIbEo paspa6oraHHbIe,  i lo -
KpbrTbre HopIl IanbHbIM KorHqecTBol\I
pacr r . r reJrbHocrH ( rpanof i ,  KycrapHH-
rar ru)

Pyc; ra  nepHoAHtIecKLIX BoAoroKoB
CHJIbItO 3aCOperIHbIe H 143BIiJl I ' ICTbIe.

CpanHarerbno sapocuue,  EepoB-
rrbte, nJroxo paspa6oraHlrble nofturt
peK (upouout ru ,  KycrapuxKn,  Ae-
peBbfl c EaJrnqHeM 3aBoAeur.

fareqno-BanyErlble pycna ropHoro
Tflrra c HerrpaBnatsofi  noBepxEocrbro
BOATTOTO 3epr(ana. f lopoxzcrble yqa-
cTKfl paBHUHHbIX peK

Pern u nof iuu BecbMa Bnaqurerb-
EO 3apocurne (co c la6ntu reueuneu)
c 6oarurutrru r ly6oK[IuH rlpoMoIrEaMH.

Baaynuue ropnoro r l{na pycna c
6ypannuu neEHcrbIM TeqeHI,IeM, c I ' I3-
puroft r loBepxuocrblo BoAIIoFo 3ep-
KaJra (c lernutult t  BBepx 6pusraun
eoAn)

flofiuu TaKI{e xe, KaK npe.qunyurefi
KareropnHr Ho_ c cl lJlbHo ne[paBfiJlb-
Hbrrvl KococTpyHsblM TeqelIHeM, SaBo-
AflMr,r H np. fopHo-noAonaAEoro rI{-
ila pycna c Kpy[Ho-BanyrrEblM I'I3B|4-
JrrdcrbrM cTpoeEHeM noxa (nepena.urt
tpKo BbIpalKeEbI, I IeEI,ICTOCTb rra-
cronbKo cHJIbEa, qTo BoI.a, f loTepffB
npoBpaqHocrb, I{Meer 6e.nruft IrBer,
r[yM [oTOKa .4OMItH?IpyeT HaA BCeMH
ocTaJrbr rbrMn 3ByKauH,  AeraeT paSro-
BOp sarpyArrr . r renbuuu).  :  .

Peru 6ororsoro rLIna (sapoc.nn,
KOqKH, BO MHO|HX MeCTaX TIOqTI{
crof lqafl  no aa). f lof iurr c oqeub
6orrurnlrH MeprBbIMI,t  npocrpaHcrBa-
MH, c MecTHbIMLI yn.uy6aeHHsMll-o3e-
paMI.{ H np.

40 0,025

0,033

0,040

0 ,050

15

30

25

10

20

I lororn runa ceJIeBbIx, cocroflulue
r.r3 rpf lgu, raugefi  H r lp.

[ ' .ny6HHnne nofiuu (cn.roruu JIec-
Hbre,  Taer(Horo THrIa)  .

&_

r cM. raxxe furpo3Hepronpoekr. crlHreprEr, HopI{Lr n rexHr{qecxfie ycroBns npoefispoBa H 
"l,rx.rporeill:!9lll_:oonvxeHT 

t tnnDoenexr-

DOCTaHU'ii, c6opHur( It t, l9J9 r. tspe$eHHue rexB qecfiue ycnosxr. KogQQuu.xcntu uepoxoaa_mcrn. HopMr,I npoexrttpoBsHlre (iy 2e02).
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Kare-
ropHfl

Tadtturya 2-23

Koe$SuqneHrbr uepoxoBarocTu n
nnfl paBHrHtrbrx per no 6. B. llo.nryony

Xaparreprcrnra pycna paRHHHHHX per KoarJrrflnrlueHr
uepoxoEarocTr.t t1

Prcao  necqaHoe  poBHoe ,
6es  pac rnTeJbuoc r r ,  c  He3Ha-
q H TeJ I  b  H b IM BJIe  q  e  gHeM,4oHH br  x
I I A E O C O B 0,02-0 ,023

r r r l

f  lcao necqa Hoe H3Br,rJrHcro e,
c  6o lb tuHlvrH nepeyet r teHHf l  MLI
,[oHrJbrx ]racc. I- lof iua, noKpr,r_
raf l  ry ron 6es KycrapHHr(a

flof i  rrra, noxpbrraq r(ycrapHlr-
KOM H.IH PeArnrr. l  JecOM

0,023-0,033

0,033-0,015-

I- lcif iua, nor(pbrras JrecoM 0,045-0,0t0

2-16. rHApABfi HqEcKr{ HAHBbrroAHEHrirEE
CEIT  EHH E

. faapana's'ecKa Har{BbrFonuefiurefi Ha3brBaeTcs TaKafl
9:!* t lonep€qHoro ceqeHHfl pycrra, Koro.pafl  npu BanaH_HOM yr{JroHe, ruepoxoBarocrH ri 

-n.noutalr.r 
}KHB,O.O ceqeHHqo6'na' laer Hau6o.nsureft nponv.n"ori '  cnocoonil ior. frpu3araHHoM i u n"notr la,tn xueofo cerl€HHq or uanooaruret?nponycKrrof i  cuoco6HOCTbro 6y4er o6ra_larn ceqeHr,,e cMaKcHMaJrbHbrru ru.4paB.{Hriecxzm pa.nuircou (. I- locne4HurifrpH o:const 6yaer HMerb ceg€Hl{e c HaHMeHbrrl.rM cl\{o-qeHHbrM neprrMeTpoM x. .

Jtnf KaHaJroB Tpale{o[xaJrbHofo ceqeHHrr fHApaBJrHqe_cKH HaHBUrornefirrree ceqeHHe noJr),qaercq npH orJroueHHLP rulrpr.rubr AHa b x rny6""u /r, onpeAeJrrer\loM no Qop-Myne:

g. . " :  + :2 ( t t+* ' - * )
h i |

r\e rn -NoseQarIHeHT orKoca, T. e. KoraHreHc !f.,r? Ha_KrroHa creH,oK KaHa.ira K ropn3oHry (pur. i_4ij.
B ra6.n. 2-24 nprrBeneHbr 3HaqeHr{ff. g. * no Sopnay"re(r;,j-t]^: 

ll.r.- f 3 3r' H r{ H o.\,r 3H a qeu uu xoe g S H urleu ra oi xo c a m.I HApaBrlHu..^ti*l l j fyc n rpaneuoaaarrbHoM rrr;rpaBrilr.
;lt-" 

Har{Bbrforuefirueu ceqeHHH paBeH noJroBHHe r.ny6u-

(2-45)

R..r : 
h

2

1{
oEuna

3HaveHan pr .u

Heftureno

Tafnuqa 2_24
b

: 
; 

Wtt rHIpaBnHrreCKt{ HaHBbtroI-
ceqeHuc Tpaner lon4alrHoft  eoprusr

0,25 0,50 1,0

1 , 2 40 ,62

2ro1,5

l)
P T . H -

Ec'rra 3arar{HbrMa BeJIHTIHHaTltH B KaHaJI.e tBJrflIorcfl e,
!: !, * y n H rpe6yercn o"puounnrb rr{rpaBnuqecK}r HaH_slrro. lHer iuHe Da3Mepbr nonepeqHoro cerreHHfl  xauana h nb, To I tJr t r  grofo THrta 3a. far I  Mo)r(Ho npHMeHflTb Mero,4I IpOeKTHpOBaHHfl  KaHaJoB 3KOHOMrrrrecKofo ronepeqHoro..l1T.Tl: nl_e,lrrox(eussrfi npo$. A. A. Vrnuuycor,ai.,

! -eulaf l  coBI\ {ecTHO ypaBHelr} t f f  nnouanl , I  H cMoqeHHOfo
nepH.\4erpa Tpaneuotr4aJrbHofo ceqeHHfl  oTHOCHTeJTbHo
rny6uuur Ha[oJrHennf l  h

a : ( b { m h ) h  n  - L :  b * 2 h V G * : b * m , h .

4 : _ J _ _ 2 I E
2(*' -*) 

- 
V algry -*i" 7n,-7n 

' P-45}

B grofi Qopvly;re 3larenlfl. m,, ft7 H ,u: Q 
H3BecrHri

3Has lY, naxogffT Bernrrr.r 
", 

n:Ylu I :
L

".n." 
no- 6opMyre/  7 r \

- 4 4 ' I(r;^n:^)^,-:...uxl'Ha^RaHaira;;-;;;;;J,o""u'"a_-Yr"!*!'i
fI p ose,ren s o,e' A., 3. . y.i"n 

"ta, 
;- ;;; O;;;;;rt#;;:

rIe m':2 V l - ,  * ,  ,
MO)r(Ho [oflyqHTb grelyrcuee Bbrpax<eHHe:

I*:*:o::_:l:..I-pr._ lstrreueHrr cKo,p,ocr:rr B npe;lenax
I 
y'" ̂ rlt: 

"r :,r ry:" !r 3 M e H eH r{ e * ;;il;';;r;, ;' 
u"?ifi;

n 2-3 pasa u 
-6onee.

Barrlre ypaBHeHHrr (2_45,) no^asa;ro, oio *p"ru ^'  i : j l i ry'o6.nalaer oco6,eHHocrun, 3aK,1toqarcueficq B ToM, rITo
BepxHflf l  qacrb xplraofi  acHvnrorrrq,e,cKr{ npH6.nu>r<aercrK OCH OpAHHar. B grofi  o6"nacru npH BecbMa He3HaqHTeJrb-H'oM H3IreHeHlrH cKopocrH u npo,cxo-r 'T pe3Koe H3MeHe-HHe rny6lrnu HanoaieHzq h i, o."rrouuri";;,;, ,,,]ip'Hbr,KaJraJra no aHy D.

W
a

C)rutecreyer rleJrafl o6lacrt rufpaBJrHqec*u Ha,riBbrroA-Hefiuflix npo.Sra,reri, nt"anorq,o npu*rru"a*" o,'H;{aKoBbr,eIl.llou-lalH xnBbrx ce-qcgltfi , n R, Ho c ,cg,,rbHo orJHqan_IltuMr.rcfl MeiK.ty co6or? r.ny6uuavH Harro,JrH,eHHfi h H urH_pLrHa r,rH b.

_ 
f lo:rovy, ycraHoBHB yr(a3aHi{}, ' rc o6.nacrb, [4ox{rJo s neireu6par l  ceqeHHe KaHaJla ,  i , :o6, . roe no npo '3Bo_lcrBeHHbrM

uJtw 3KCnJ'ryaTar{HoHHbrM ycnoBtrf lM l l  o6,ra-la*orqee ceofi-crBar,rH rnlpaB"rrHr{ecKrr HarrBbrtoAueirruer,o aau"riln

t
,t
L

*_t.ni 
n n v y c A. A., KaHa.ru H coopv)KeHus sa Hux. lg53, S 6, crp.



HIABA BTOPAfl. rHEPABJIHqECKHE PACrtETbl 79

2-r7. THLPABJI HqECKHH PACIIET KAHAJIOB
(runu saga'r)

IIpu rHApaBJrHqecKoM pacqere KaHaJroB Bcrpcralorcfl
cJleAyroulHe ocHoBlrbre rHnH 3aAaq.

I  rn  n .  f lpn eaaaHHbrx pa3M€pax KaHaJIa (b ,  h  n  m) ,
ero u€poxoBarocrH n H yKJroHe rHa i  rpe6yercf l .  onpe-
.qerlrrb nponycKnyro cnoco6uocru xaHa.na Q.

BH,{t lcrnnr nJtoua.lb <'r H runpaB.nHqecrcnfi  paAuyc
ceqeHufl Kanara, xosrp$rruuenr C, I I  onpeAe.nrrcr a
Qoprrryre (2-40).

I I  tun.  f lo  sar .aHHoruy pacxory  a .  pa3MepaM KaHar Ia
b, h u /n u uepoxoBarocrn n rpely€Tcn o,nperenuTb yK-

(2-40\ HcKoMas

. Q t (2-4C'), -
ar2 C2 R

Ec;m rpe6yercn Hafirn yKJroH KaHailalro BerLIrII4.He cKo-
pocrH, Aonycrcaeuofi  Ha pa3MblB (uru*) Hi lH He3auJIeHI' Ie
emin ), to yno6uee noJrb3o'Barbcfl $opuy.noft:

u2
i - -

C 2 R
(2-40")

Aausue o tseJruqnHax Hepa3MbIBaIoIIlHx cxopocrefr, Ao-
rryCKael\ ' tblx B KaHaJIax ni l fr  pa3JIHqHblX rpyHToB 11 Kpe[-
reuufi, a rar()r(e He3aaJrfllotilnx cKopo.crefi B KaHaJIax npu-
BCAEHbI B IJT. 7.

I I I  rrrr.  Tpe6yercr n,o,no,6parb pa3Mepbt nottepeqHo'ro
ceqeuHfl KaHara, r.ny6uny l t  (unu IITHpHHy b), ecJII l  yr3'

Eecrubr Q, i ,  n f i  b (unvt l t \ .  3ro.r run sa4.aq HaH6oJIee
qacro Bcrpeqa,ercf i  B HHx{eHepuofi  npaKTI4I{e.

Tarc rax 3Aecb HeH3BecrHbrMH B€.' IHqHHaMu snJlf , Iorcq b
u h, to or.uoli I4g HHX ganarcTcs, a BTopyro oflpe.r.eJlffIor.

Henocpe4crBeHHoe aHaJruTl4qecKoe peueHHe saraqv no
onpe-teneHLIIo Het{3Becruofi  BeJILItIHt{bI I t  unu b ue $opuy-

. JIbI (2-40) npHBoIHr K BecbMa c, lo') I{HoMy a.nre6pauue-
cxorvry ypaBHeHHro orH,ocuTeJlaso h Ltnv b, a rloroMy 3a-
Aaqa petuaerctr nolbopotu HJIH npn noMourl l  cneuaanbHbIX
Bcnol lorareJrbHbrx ra6J ' rHr I  HrH rpaQuxon (cu-  Huxe) .

.II,;rn ynpoureHl.{t rexHLtKH petxeHHff 3a.[aq B THApaBJII{Ke
BBe,qeHo noHflTHe pacxoAuofi xapaKTepl'lcrnKll:

I { : - L : < , t C t R .
V i

Ougaqecxnrl ctrlnca groro ttoHHTLIff neJlaercfi gcHbIM npu
i:1, xor.r,a (:Q, T. e. pacxoaHas xapaKT€pncrHKa (uuo-
rAa €e Ha3brBaror (<MoAyJrb pacxoLa>) e,crb ror pacx'oA,
noropurf i  npouer 6ur B pycJle IIpH yKJIoue i :1.

Alq perueHHn 3a.[,aqH I\{eroAoM no,u,6opa npH oflpeAe-
lesnof i  eur6parruof i  serHqLIHe b (wnn h)  3a. [anrcs prnoM
gHaqeuuli r.tcxotvrotl r.ny6uunr lr (n.nu b). flo b n ft noc.ne-
AOBareJIbHO IIaXOAqr 0, x. ,  R, C, K.

Burq.ttcretrrfl peKoMeHAyercn cBoALTb e ta6anlry no cJIe-
lyroureft Qopue.

AaHfiyrc BeJrllqnHy ,pacxo.(.HoH

Qo
xapaKTepHcrHKH l(o:-_ , Mo)l{-

v i
HO Onp,e4e.rrHTb IICKOMyIO B€.IIH-
rrr.lHy hs u npoB€pHTb ee, noA-
cqHTaB rnq Hee 3HaqeHHe K uo

@oprvryre /(: to CIIF.
Ec.nra no46op rry6tlHbr )I{era-

T€JrbHO CAeJIarb He nO pacxo,q,-

uoft xapaKTepucruKe 1(o:+,
V t

R
no

JIOH T.

Ha Sopuy.rru BETHTIi lHA YKJIOHA

@ue. 2-42. I(Puoan
saeucu.ttociu K:l&)

a Henocp'eIcrBeH'Ho IIo pacxoAy Qo, To B {Irpl{Be{eHHyrc_

ra'6;ruqy BMecro npa$ur K no6asrqlor Atse rpa$u: |f-i
u Q .

IV r u n. Tp'e6yercfi orlpe.(eJlltrb pa3Mepbl rll/rpaBJIMqe-
cKr.I HaHBbrro,{Hefiurero ceqeuaq KaHaJra rpaneuonAallgofi
Qoprvru rpu 3a-[aHHbrx Q, i  u m.

Peureuu,e npoBoAHTCr aHa,'IofHrIHo pe[IeHHIc gan.a'ull Ill
THna c rot? .nurur pa:uaqefi, qro Mex{Ay b H lz nrrlepxc'l-
Baercq nocroqunoe coorltotrt'eHue (2-a$:

b  ( - r . -  \

h  
:  P r . n  : 2 \ V  l l m z  -  m )

V r n n. Tpe6yerca onpereJllrrb pa3Mepbl flonepel{Horo
oeqeHl{rr KaHaJra h n b, eo'ru BaAaHn pacior Q, yx.ltoH l,
ctrcp,ocTb TeqeHHfi a, m ll n.

Tarofi run 3aAaq Moxer BCtp,e1111*" r-tpu npoeKrn'po-
BaP'nw gHeprerHr{,ecKHx H opocHT€JIbHbIx KaHaJIOB nplr 3a-
AasHoli BeJn4qLIHe cKop,ocrll a.

Peureuae aro.fo rrfla sa-laq npoBqnuTcq no cnoco6y,
npenJlox{enuorray A. A. VrsH.IyooM - cM. n. 2-16.

2- I8 .  PACqET KAHAJIOB I IO CNOCOEY

Etrl{HUqHblx PACXOAHbIX XAPAKTEPHCTHK

h
Ec.uu B Tpaneqou,qaJlblloM ceqeHHH orHoIrIeIIHe -. o6o-

b
3HaqHTb qepe3 E , To ocHoBIIbIe flapaMerpbl ceqeHus .uI
n R ruoryr 6url Bhlpax(eHbl TaK:

a : (b { nth) h: b2 ( l  I  mE}E;

x - b + 2 h 1 f t a * ' : a ( r + 2 E V t + m , ) '
b( l  +  m_E '1E

(2 *46)

X  l +

Ars ceqesns,
AeM Hlllerb:

2E lf t -, ,rx,

Hr,retoulero tuupl{Hy no ,quy b: I tr4, 6Y'

(o1 : (  * mE)E; X, :  1 + 2E {1+*,

Rr:
(1 * rnE) t

i + 2E {;+ ,,,'

Pacxo.u,uan xapal(Tepxcrl ' rKa .TaKoro ceq€Hntl npn b:l  n

$lrxrnnuoM sHaq,efiurr 'rcoec[t, tr l l ' tuueHTa [IepoxoBaTocru f l : l
6ut,ra np,o$. B. . [ , .  )Kypnuur'r Haisaua (qlH,HI' IqIIo["I  pac-
xo.q,Hofi xa pa KTepucri.ixoti>>:

Onpele. lnB ABa f i i lH TpH sHaqeHur ,pacxonuolt
xapaKTepncrHKu I (  Ar r r  npHHf lTbtx  gnaqesnf i  h ,  cTpof lT
rpa$rr r  K: f  (h)  unw I ( : l (b) ,  ecnH not6npaercn L l rHpuHa
KaHarIa- f lo grof i  xpneoft ($ur. 2-42), cHecr Ha Hee 3a' Kt : . r  Cr  { t (2-47\
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Ec.nu BbrpasHTb Ct no ynpouleHHor? Qopr,,ry.ne fla,snoe_
CK'OTU rIPH IOCTOflHHOM 3HAqCHHI,I NOKA3ATCJIfl CTEIICHI,I I]:

I
t _ _ 1 2 1 ,  /

n

To pacxoAHafl xapaKTepficru'Ka npu nrc6oft rrrnpr.rne b uo_
xet 6urn Bbrpaxeua [ l  l ]  xax:

, 2 ,5+y , ,
, o 1 \ 1

n

f.lle

Kr

Tar

26 u 2-27) rnq pa3Hbrx
noA6opa peruarb 3aAarrn
JIaX Tpanerlou.4anbHoro
gaAa'HHbIx Q,, b, m, n v!

( l  -F zE) E
. (2-48)

r + 2 E V t + * ,

E , m H t?, Mox<Ho 6ucrp'o 6eg
Ha oilpeAe'Jrenue rny6uu B KaHa-

y nipsMoynoJrbHo,no ceqeurifi uplr
L

r: ( l + m E \ E l
L

K A K

] ' ' ' * '

Q : K t7 - b''u*n K, io'u
n

f t , -  
n Q

b2,:o+y ,0,s

Bnrn4y_ Toro qro B'eJrHqHHbr Kr o,qeHb MaJrbr, Ailf pacq€-
ro,n yno6H€e r{MeTb .EeJro c o6parH,ofi eeIII{qHHofi:

b2'5+Y 
-0,5

nQ
(2-4e)

JI aruuresKoBbrM ra 6lutlrr
I

suau'eunfi 
7; 

@a6t. 2--25. 2-

I

K1

I
,4efi,craIareJIbIto, B'enHqLrH,a 

K" 
JrerK,o Bbrrruc[flerct uo

I
Sop'vryn,e (2-49). C apynofi crop,e1161 , ,l-: f (E) npu 3a-

A 1
IAIIHOM TN OTBEIIAET TOJIb'I(o .OXHO'MY, B,IIOJIHE OIIIPCAEJIEH-
Ho_My, 3naqenuro E, xoropoe HaxoAnrcq ro ra6.n.- 2-28 .

:2-27. Hcxouas r.rry6nna Ha[oJrrreHLtfr KaHaJra ,trpu oroM
h :  E b .

Ec.nu saAaHH'ofi ,BeJrHrrHHofi e xanaJre fi,BJrfiercn uy6nua
h u tp'e6yercr o,np€.(e.irrarb rxr{pr{H} K&;HaJrt IIo AHy-b, -t,o
p,q,lll,eHHe Sa,uaqH gTofo THIIa TaKX(e JI,efKO MOX(eT 6nITt
npoBeneuo npu no,M,ouIH la6.nuu:

I
f  ( p ) ,

K

rAe

K',t - eAHHHs,rrafl pacxoAHafl xaparKTepH,crHKa npH eAH-
Haqso t i  uy6 l rue  & : l  u  u  n :1 .

b
3 - - - .,  h ,

3 H a q e H H c
I

K1

Tafnuqa 2-25

n p l {  y  : 0 , 1 6 7

0 , 5 3 , 0t (2 , 01 , 5

0 , 1 0
o , l 2
0 , 1 4
0 , 1 6
0 , 1 8
0 ,20
0 ,25
0 , 3 0
0 ,35
0,40
0,50
0 ,60
0,70
0 , 8 0
0,90
1 , 0 0
L , 2
l 1 4
1 , 6
1 , 9
2 , 0

52,3
39 ,4
3 1 , 3
25 ,6
2L,44
18 .25
l3',2
10,20
8 ,20
6 , 8 1
5 ,04
3 ,97
3 ,25
2,74
2,37
2,08
1 , 6 7
1 , 3 9
1 , 1 9
I  ,04
0,921

4 9 , 1
36 ,6
28,45
22,96
lg ,gg
1 6 , 0 0
l l , 1 8
8 , 3 2
6 , 5 1
5 , 2 0
3 , 6 1
2,67
2,06
1 , 6 4
1 ' 3 6
1 , 1 1 3
0,908
0 , 6 1 9
0 ,473
0,378
0,308

, 6
, B
, 6
, 4
, 9
8
, 0
B
o5
l 6
L7
1 5
35
84
46
l 5
t o
44
23
06
947

I

0 , 1 0
0 , 1 2
0 , 1 4
0 , 1 6
0 , l g
0 , 2 0
0,25
0 ,30
0 ,35
0,40
0 , 5 0
0,60
0 "700 ,80
0 ,90
1 , 0
1 , 2
1 , 4
1 , 6
1 , 8
2 r0

4l  ,50
29 ,80
2 2 , 4
17,6
14,23
1 1  , 5 2
7 ,49
5 ,20
3 ,78
2,89
1 , 7 8
1 , 2 0
0 ,85
0,628
0,438
0,37q
0 , 2
0 , 1
0 .122
o;Oel
0,07c

Tadnuqa 2-2o

!  :01293HaqeHf i c

5 2 , 9
39 ,3
30 ,4
24,+
20,2
17,0
l l , 8
8 ,75
6 , 8 4
5 ,44
3 ,76
2 , 7 6
2 , 1 3
1 , 6 9
I ,395
l ,  1 4
0,825
0,629
0,480
0,383
0 , 3 1 I

I
I

; TIPH
A r

2,01 , 51 ,00,5 3,0

47 ,4
34 ,0
25,9
20,3
16,4
1 3 , 5
8 , 9 6
6 , 2 8
4 ,76
3 ,58
2 ,29
1 , 5 5
l , l l
0, 934
0,639
0,506
0,334
0,235
0 ,170
0,r27
0 ,  100

46,  I
3 3 , 0
2 5 , 1 0
1 9 , 5 0
15 ,90
12 ,90
8 ,30
5 , 9 6
4 , 3 1
3 ,26
2 ,04
1 , 3 7
0 ,970
0 ,725
0 ,550
0,433
0,293
0 , 1 9 7
0 ,142
0 , 1 0 6
0 ,094

45,0
32,1
24,0
1 8 , 8
15,2
12,3
7 , 9 0
5 ,47
3 , 9 6
3 , 1 0
I  ,95
1 , 2 4
0 ,971
0,643
0,48i
0 , 3 8 1
0,246
0 , 1 7 0
0 , 1 2 3
0 ,091
0 ,070
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3Ha.reHnq l non
K1

Tadauqa 2-27

! : 0 , 2 5  /

0r5 1 , 0 1 '5
' . 1 r0

2.0

0 , 1 0
0 , 1 2
0 , 1 4
o , l 6
0 , l g
0 ,20
0,25
0 ,30
0,35
0 , 4 c
0 ,50
0 ,60
0 , 7 0
0 ,80
0 ,90
1 , 0 0
l 1 2
1 , 4
1 , 6
1 , 8
2 , 0

, 0
, 9
, 9
, 9
, 9
, 0
, 0 5
.55
,24

7 ,60

o , l 8 r i  0 ,

' r )8,9
43 ,5
33 ,4
26,7
2 l  ,g
1 8 , 4
12,7
9 ,37
7 , 2 9
5 ,77
3 ,96
2 ,90
2 ,22
1 , 7 6
1 , 4 5
I  , l g
0, E4g
0,644
0 489
0,399
0 , 3 1 6

5 , 5 8
4 , 3 8
3 ,54
3 ,00
2 ,59
2,25
I  ,90
1 , 5 0
l , 2 g
I  , 1 3
0,966

BeJnqsna

I

Ki
h2,5+y i0,5

: n Q (2 - 50)

E ra6l. 2-28, 2-29 E 2-30 rprrBeAenbr BeJrr{qunbr
I

Ki
: I (9) rpr pa3n*x n, m n 9 , BbrrrncJr€rrHbre no Sop-

uyne:

,  _ , ,_ 
l  r_:( t : .* los+y. (2_sr)

K i  P + l n 1  ? + *  I

Bucncrrg no Sopuy.rre (2-51) , ug rra6a. 2-28 -

-  : f (9)  H H3 ypaBHeHHn (2-50) oupeAerrnror hv,b: \h.
A 1

Ilpuruep l. Aano: Q:40 nslcerc, D:10 ut, m:1,5,
i:0,003, n:0,025. Tpe6yercn.onp€AeJrnrn rly6nuy h na-
noJIHeHHf TpanerloHAaJrbHofo KaHaJra.

P e ur e H fi e. Tax rar a-0,025, To B coxpaqeunofi
$op^lry.ne l-laaJroscroro ,qns C uoxno rrpuHffTb (crtr. ra6.n.
2-201 U:0,2, a 2,5+g:2,7.

I

Ki

, 8
, 4
, 4
, l
, 9
, 7
,65
, 7 0
,04
,7 '8
, 4 1
,62
. t 6
, 8 6 1
,655
, 5 1 9
,341
,23b
172

, 1 2 8
, 1 0 0

6 3ar. 125

HHTepIIOnfqE-

8 t

Tadnuqa 2-28

3 H a q e H H q npH /:t / .

I

Ki
\  I  |  |  |  |  , l , , u l  ,r \ l  ' l ' ' ' l ' l ' 1 , s r  |  |

0
0 , 2 5
0 ,50
0 , 7 5
I  ,00
1 , 2 5
2 ,50
3
4
5
6
7
8
I

1 0
I

u,;
3 , 1 7
2 , 0 8
1 , 5 2
|  . 1 7 3
0,600
0.467
0 328
0,250
0,202
0 , 1 6 9
0 , 1 4 5
0,127
0 , 1 1 3

5 ,46
2 ,98
1 , 9 7
I  ,43
l , l l
0 ,95
0 ,76
0 .572
0 ,374
0 ,278
0 , 2 1 9
0 , l g 0

2 . 0 0 .
I  , 4 6
1 , 1 3
0 , 9 1 5
0 , 7 7 0
0,653
0,576
0 .457
0,320
0,246
0 ,  l gg
0 , 1 6 6
0 , 1 4 4
0 , 1 2 5
0 , 1 l 2
0 , 1 0 1

1 , 2 0
0,965
0 , 8 1  0
0,668
0,609
0,530
0,477
0,391
o,297
0,226
0 , 1 9 6

0,955
0,725
0,636
0,550
0,500
0,460
0,409
0,345
0,262
0 , 2 1 0
0 , 1 7 6
0 ,149
0 , 1 3 1
0 , 1 l 6
0 ,105
0,094

0,669
0,595
0 . 5 1  7
0,467
0,426
0 389
0,360
0,309
0,24O
0,197
0 .  165
0 ,144
0 , 1 2 5
0 , 1 l 2
0 , 1 0 1
0,092

0,550
0,493
0,446
0 , 4 1 4
0,375
0,346
0,322
0,280
o,224
0 ; r 8 6
0 , 1 5 9
0 , 1 3 7
0 , 1 2 1
0 ,  1 0 8
0,099
0,090

, l116
0,137

, 1 2 0
,  l0g

0,0975

3Ha.reHHc I

Ki

Ta6ttutqa 2-29

npla -y:0,20

0,5

6 , 1 6
3,30
2 , 1 6
1 , 5 3
1,203
0 , 8 1 5
0,477
0,333
0,252
0,203
0 , 1 7 0
0 , 1 4 6
0 , 1 2 9
0 ,  1 1 4

1,233
0,992
0,925
0,705
0 , 6 1 2
0.542
0,493
0,397
0 ,291
0,229
0 , l g g
0 . 1 5 9
0 , 1 3 8
0 , 1 2 1
0 ,  l 0g
0,098

0,890
0 ,745
0 ,648
0,567
0 , 5 1 0
0,455
0 ,4 t7
0,350
0,266
0,212
0,177
0 , 1 5 1
0 ,  1 3 1
0 . 1 1 7
0 , 1 0 6
0,095

0,397
0,365
0 , 3 1 3
0,244
0 , l g g
0, I ti7
0 ,144
0 , 1 2 6
0 ,  1 1 2
0 , 1 0 2
0,093

0,563
0 ,504
0,455
0,425
0,390
0,367
0,327
0,286
0,226
0 , 1 8 7
0 , 1 6 0
0 , 1 3 8
0.122
0: loe
0,099
0,090

0,580 10,463
0,390 10,325
0,28u 10,249
0,220 | 0,200
0 , l E I  |  0  1 6 9
0 , 1 5 5  l o , l 4 5
0 , 1 3 4  i  0 , 1 2 6
0 . r 1 9 1 0 . 1 1 3
0,107 

I  
0 ,102

Brrquc.nseu:

I _ b',' io,u

Kl nQ
rc''7Vffi

0,025.40

5jr,2.0_-,!0?3 : 8,68.
I

IIo ra6l. 2-26 npr m:1,5 HaxoAEM

I
ef i ,  npu; - :8 ,68 .

A r

0
0 ,
0 ,
0 , 7 5
l ,
1 , 2 :

0,6g4 |
0,600 |
0,527 |
0 -477 |
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orKyJIa

0
0 ,25
0 ,50
0 ,75
1 , 0 0
1 , 2 5
1 , 5 0
2
3
4
5
6
I

8
I

10

E :  0 ,266 ,

h :  E b :  0 , 2 6 6 . 1 0 :  2 , 6 6  u  
/

Ta6auq,a 2-30

3HaqeHHn npl l  y :0,25I

Ki

0,5 1'51 r0 2,5

6 , 6 9
3 ,52
2 ,28
1 , 6 4
I  ,26
0,845
0,487
0,340
0,256
0,207
0 , 1 7 1
0 .147
0 . 1 2 9
0 , 1 l 5

6 , 1 4
3 ,30
2 , 1 4
1 , 5 3 5
I  , 1 9
0 ,960
0 ,900
0,596
0,399
0,294
0,224
0 , l g 5
0 , 1 5 6
0 , 1 3 5
0 , 1 l g
0 , 1 0 7

2 , 1 8
1 , 5 7
1,207
0 ,977
0 , g l 5
0 .693
0,604
0 ,475
0 330
o 252
0, i03
0 , 1 7 0
0 . t 4 6
0 , 1 2 8
0 ,  1 1 3
o ,102

1 , 2 8 0
I , 0 5
0,655
0,734
0 632
0 .556
0.497
0 ,406
0,296
0 .231
0 , 1 8 9
0, .160
0 , 1 3 9
0,122
0 ,  1 1 0
0,099

0 583
0,520
0,472
0 ,441
0,392
0,362
0.336
0,392
0,232
0 , 1 9 0
0 .  163
0 , 1 4 0
0,124
0 , 1 1 1
0 , 1 0 0
0 ,091

o,  l80 I  0 :  169

0,096 |  0 ,094

0 , 1 5 3  |  o , 1 4 6
0 , 1 3 3  l o ,  t 2 8
0 . l l 8 l 0 , l 1 4
0 , 1 0 6  |  o  1 0 3

I lpuuep 2. Aairo: Q:3,0 n3lcerc, m:1,5, n:0,0%,
i:0,002._ Tpe6yerca nafiru pa3M€pbr rr.rnpaBJrr{qecKu Halt-
sHroAHefiuero Tpan€qoHlanbHoro ce'reHug.

P e ru e u H e. a) flpu m:L,S

b - o - r

O : f r ' a - U , 6 1
(cu, ra6.n. 2-24).

flo ta6.rr. 2-2g naxoelru * . no, m:l,S u fl:0,61
K;

I
; : 0 ' 7 7 8 '

, H O

I h2'7 io'5 h','VoJn2- :
K i  nQ o ,o2b .B  ' -  v '  r  r  u '

ofl(yAa

h2'7
0 ,779 .0 ,c25 .3

:  1 ,304 .
0,002

Orcroaa Haxo.[HM .noraprn$n.tHpoBaurreM:
h :  l , l 0 3 u ,  D : 9  h : 0 , 6 l . l , l C B :  0 , 6 T 8 u .

2-r9.  yAEJrbHAt gHEprHf l  cErrEHHfl .
KPHTHI IECKA,  TJ IYEHHA NOTOKA

v'rgrrnofi enepruefi ceqenus npg nJraBHo HgMenfirorrleMcrr
ABH)I(eHHH B OTKpbTTOM pycne Ha3bilBaeTcfl oTHeceHilafi K
CAIdHHIIE BECA XHAKOCTH gHEPrEff OTHOCHTCJIbH.O EAH,IIUSIUEfi
TOIIKU IAHHOIO CEqEHHfl:

\
\s\rU

@ue. 243. Kpueaa gdenouoti.
?Hepeuy ceqeuufl 3:f(h)

O : h J  
a u 2

2 9 '

rle h-r.lry6rna tso.[br B ceqeHHH;
r, - cpelHflfl cr(opocTb B .IaHHOM Ceq€HHI{;.
o - xoeQ$uuHeur KuHeruqecxofi eHepruu noloxa.

@ynrnran 3:l(hl r.rMeer MHHr.rMyM (Qur. 2-48).
Ta r ly6nHa, nptr xoropofi  y.[eJrbHaff 3HeprHr ceqenns

I{Meer MHHHMyM, Ha3brBaeTcn KpHTHrrecrofi r.ny6unofi IIor0-
Ka B raHHoM ceqeHHH a o6ogsaqae.rcn hs .
- O6uree Bhrpaxegue Aas onpeAeneH ns. KpLrrraecxofi my-
6uurr r.rMeer BHA:

o Q 2
: (2 _53)

g '

2,'z, To noJryqHM +:tp.:2 8 2

(2-52)

,l
EK

rAe aK n B K-cooTBeTCTBeHHO nJrouaAb xHBoro ceqeHHfl

rKjH"?fienT:.*I(' 
noBePxY nPH KPnrI'Iqe-

o.3;;iT3;S."H" "no"t"on'Bo 
npu 'nrodofi goprrre uoxe-

Cnoco1ot uaxoucdeuun rcpuruuecrcort eag1unot hx

l. B odueu cJryqae KpurrqecKafl r.ny6una Haxotrurct
noa6opou no ypaBHeHuro (2-53)., I I ,rq yixopenun noa6opa

c)o
peKoMelrA)'ercn crpourb rpaSnx gynruna 

E 
: f(h) (Sur.

2-44), rrpuqeM HcKoMyro r(purnqecKyb r.iry6uny Haxolflr

KaK op.rl'Hary rorrKrr, HMeuqefi ceoefi a6cqnccori 
oQz 

.
g

Arn nocrpo€Hr.rs xpunofi * :f tb nuvncneHafl cBoArr
IJ

2. Eqnx o6e qacrr.r ypaBueurrrr (2-53) pa3Aeunrr Ha

T. e. trpE KpuTHrr,ecKoil
a t 2

2g

e ra6rr.rqy no Hgx(enpr.rBelenHofi Qopnae.

oocroflHurt rroroKa cxopoclrofi gaIIOD Da,BeH IOJIOBRBe
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NIABA BTOpAfl. THI2ABJIH.TECKHE pAC.tir{

Que. 2-45;r{oob"K Ba-

aucurrocru ,f : f (h) u

hcp:f  (h)

cpeau,efi r.rry6nuu noroKa (onpe4e.nennofi no uupr.rHe ce-
qeHr,rq n,on,epxy).

floororvry- BerHr{HHy Itrc, no npeAnoxeur,tn r{aHA. TexH.
HayK A. M. /IaruureHKo,Ba, Moxffio eure HaxoAI{Tb tryreM

a t)2 (o
flocrpoeuuff rlo 3 ro,maM KpHBbrx

g t

Ka [,epeceq.euufl Koropbrx Aaer hR. (Kpzsaq h^^ - 
o)

c p -  
B

lpal<rnqecKr,t noJryqaercrr noqra npauofi .nusnefi _ Snr.2-45.') .[,nq nocrpoeHnrr grux KpHBblx Bbrr{HcJreHHE peKo-
MeHAyercr cBoAHrb e ra6auqy no cJl€-ryroqefi Qoprrre.

llpueeAer{Hbre Bbrrrre nBa rpa$uvecKHx crroco6a npuro4-
HbI A{fl pyceJr H KaHaJr,oe Jro6ofi neoMerpaqecxoft Sopusr.

3. Aas rpareuoHrlaJrbH,ofo pycJra KpHTHq,ecKyr .ny6"ry
MoxHo Haxolr.rrb 6es noa6opq_- oo rpaSnry (Srr. 2_461
KaHA. rexH. HayK n. i .  Kncefleea [8],  [ocrpoeHHoMy
fip{ a :1.1. I- lonnsoeanue rpaQHKoM cJrely}ouee.

Brnucasetcq BeJlHqHHa pacxona Qu <MoAeJrbuoro> oe-
qeHr{ff (c ruupunofi b:I u)

0
4u: --Ls;

b-'
no rpaSnKy rrrr raHHoro orKoca m n qM HaxoAflT co-

qTBeTcrByrouee gHaqeHne hr.u nJrs <<MoAeJIbHoro> cerreHnfl,
a 3aTeM HcKoMyto KpuruqecKyro r"rry6uHy 3aAaHHoFo pycJra
uo Qopnay.ne:

h x :  h n . *  b  .

llpu a:1,0 BerHqHHy qM HaxoArrr rro Sopuy.rre:

0
Y M -  t q  ,

I  .05 6- ' "

B OCTaJTbHoM xon perxeHHrr mr xe.
4. ArrI py"e;r .npnMoyroruHofi,  rpeyrortHofi  n napa6o-

anyecrori Qoptr lr * ua.ro,1Rl aHaJrHTHqecKn.
f I p  s  M  o y r o J r  b H o e  p y c n o .

<Duz. 2-44. fpaeuv sct-
(|)3

sucutt4ocru 
u 

:f (h)

t
I+

i

6{'

(2-53',)

\

83

l ? J t 5 b

@ue. 2-46. lpaQuK salucui4ocrt"r

0
r.(€ {: b 

- y,ue.nnuufi pacxoA (na e[HHrr[y tuHpHtsH

ceveuua).
l l ,p l t  a:1,1

hr< :01482 q ' l t '

I IPH c  : l

ht< :  0,467 O2le .

T p e y r o n b E o e  p y c n o .

h t < :
5 f  , "a,

l/ r-+
rAe 0 -yro.n npu

fIPu 0 :90o

f l p l r  a : l , l

n ' P H  a : l

2a Qz
t

g

b

hr< :0,295 {  q,  t

h*:  o, l9 l /  a .
I - I  a , p  a  6 o . i r  E  q  e c K o e  p  y c J r o .

h r c :

r4e p [apaMerp napa6o.nu.
l lp t t  a : l , l

h s . : 0 , 4 4 6

rI,pH d -l

l r a
h x : 0 , 4 5 5  l /

Y P
K p y r J I o e  c e q e F H e .  A . n s  K p y r n o r o  c e q e H n s  K p H -

THI{ecKyro uy6uuy Mo}r(Ho HaxoAr,rrb no npeAJro)KeHHoM)r

Q2
,p

7 8 9 g.rt/to,

hn,* : f  (Q* ,  m)
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4a
0,7
46

tDue. 2-4-7. lpaeurc dan onpedeneuun
eagfuuot s KpAertoJrt ceqeHuu npu

rcpuruuecrcort
d:l n

A. M. JlaruueuKo,BbrM rpagury ($nr. 2_4T1.
rpaQrxe npHBeAe,Ha KpHBarr surr"ur"o, i"."-;;;
Horo> Kpyrnoro ceqenug npn d:1 s g o-:1,0

0
AoM Ou:F,Ui Aas ollpeAeneHHff xpnrau,ecrofi

Ha 9rol,r
<MOICJIb-

c pacxo-

uy6uuu

B saAaHHoM ceseHr{H B3sryro c rpaQnxa aurnvuuy ft *.*1yMlroxarct Ha d, t .  e. i* :h*.,  d.
IJ ocHoBy gTofo cnoco6a noroxena Ta xe H,{efl, rrro H

B onncaHH.oM Bbrrrre cnoco6e Anrl Tpaflerron.[aJrbHoro ceqe-
flHfl. [Ipn a :l,l pacxoA.uole.nuor,o ceqenn, o,npeAe-

Jlfl.r*ff no $oprvryae g n:#l B ocranb'oM ,perueH'e
d"'o

ocTaETCff TO Xe.
J I o r K o B o e  f i  o B o H r a n b E o e  c e s e H H f r .  l r n sEAXOXAEHI,UI KPI{TI4q€CKIIX rurY6UN B JIOTKOBOM, tIIATPOBOM

A!?....?jS. fpaQurc dna onpedeneuurr_ rcpuruvecrcort eng-
ouHu e 40TKO80il, u.rLTpo60.til u oeoudalloHoil cetleHunx

/- aorrosoe ceqeHne; ^l/ - ruarp*oroe cer{eHHe; III - osour,aJrb'oe ce-

r oBor{rla.'b'oM pycne 'MoxHo npnMeHHTb rpas'veoxuftcnoco6, npeAJroxeHsurfi npo$. A. A. VrHnvycoil-i 'zrt. 
-

llp sroyV cuocoOy oruocurelrHas BeJlHquHa KpHTEqe-
cxori rny6utu

h R  . M T o  \- : /  
|  

- -  
l -r  \ " 1 / ;  J '

rj le r-pa.ItHyc ceqeHHr.

Ha $ar. 2-48 f,aneceubr npu d:1,0 *Orrr" & :

, /  0  r  
'

:f 
I 

--j- 
|, Arrn JrorKoBoro (/), ruarpoBoro UD n\  r 2 V  r  I

oBouAaJrbHoro (lll) ceuenufi.

/ L  \  r

6unu n*: (!s-) r. np" o-l; 
h* 

HaxoAffr rro Be.rr'rr'Ee"  \ r /  r

1 , 0 5  Q

r z V  r

2_20. KPNTI,IqECKHA YKJIOH

KpurnvecKuM yrurouou i K HasbrBaercfl TaKofi yx.t.ou 4na
Xp5lllru*Koro Bo.{oroKa, npu KoropoM aann*fi pacxoa(/ [poxoAHT B yCJTOBHTTX paBHoMepHofo ABHX{,eHHff C Mra_
HIIMAJIbIIbIM 3ANACOM YTEJIbHV.f i  EUCPTUPI, T. E. H O P M A JI b-
H a fr, r.ry6uua ho p,asua Kpgrnrr€cKofi ray6uH e i * :

, g X . r
o ' t

"C'" 
EK

rAe rr , Brc H cK-coorB€TcrBeHHo cMoqeHHbrfi nepuuetp,
rrrHpHHa no,Bepxy n xos$$r.rque,nr C

Aas ,uupo*r{x orJ.o""rXo3u':'T: Jtl:::fu ",,",
, gt  - -& K -  

n  '

"C""

flpn i<iK ho>hK.
_ B gToM clyr{ae noroKu Ha3brBarorcs
llpN i)i* ltolhK H noroKu Ha3brBarorcfl

,{,.rrn r<puurqe,cKoro cocrorrHHfl noroKa,
au2 . , . )
- :  

r r c D :  1 -
g B

OqeenlHo, sro a.nr 6ypHbrx noroKoB

a u Z
- ) h * ,

g

s A.rtg cnorofiuux troroKoB

a a 2- 1 h * .
g

(2-54)

C I I O T K O f i U b I M H .

6 y p s b r M H .
T. e. ttpn h:hrcl

(2-55)
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85
B xaqecrBe KpHTepHfi cocroquufi noroKa

a L D
cooTHouIeHHe -, Ra3brBaeMoe [apaMeTpoM

Ehcp

.[,aa cnoxofitrux rroroKoB:

n  t r l

I I r c : *  <  r .
Encp

flapauerp KHHerHqHocrH rroroKa Moxer 6utr raKxe
NPCACTAB'EII B BHAC:

f I x :
o Q z

(2-56)

npHMelrf roT

KIrrerHqHo-

cTu rroroma IZx. C.ne,qonareJrbHo, .llJrs 6ypuhrx [oro,KoB:
a t 2

I I x :  .  )  l .
Etrcp

fIpH rpurrqecKoM cocronHr.ru noToKa:
a u 2

I r r c :  ,  
- i .

gn

ocnoeHoe ypaBHeHHe ycraHoBHBrrr.erocfl nJraBHo H3MeHfi.
CIrrler'ocr ABHx(eHHfl rrqroKa Ailfr, .nro60fi soprrau pycna
I,IM.ECT BHI:

a. C2 R do,

(2-57)

Ars cnyrrarr npHsMar'qecKoro pyqa 
$ 

: o, H ypaB-

HeHHe (2-57) npr{Hr.rMaer Brr.f,:

t( _-b

e

(<c, ;

a u 2  d ( , P--:-:
9,h"p g

2-I.. HEPABHOMEPHOE ABpIXEHHE BOAbr B oTKpbrTbrx pycJrAx

2-2r -  THI Ib t  KpHBbrx  cBoEoAHoH nOBEPXHOCTH
B NPHSMATH{ECKOM PYCJIE

Hccre.{onasue Bonpoca o Qoplrax xpunofi ceo6olHofi
rroBepxHocrr.r B BOAOTOKaX Aa.eT UreAyroulHe pe3yJrbrarbt.

1. Bo4oroxn c rpqMbrM yr(JroHoM AHa (>0)

, I cryuafi. H.opua.nruan r.ny6uHa 6olurue xpuruuecrofi
no?h" ( t .  e.  i ( i *1.  3necu Bo3MoxHbr rpn 3onbr.

3 o n a a. f;ry6una noroKa 6o.nuute uopuaalHofi hlho,
HMeeM KpHBylo noAropa at (Qur. 2-49).

Kpusar no,1nopa s .Hr.rxHefi ceoeft qa,cTr.r acaMlroruqe-
oru upu6Jruxaercfl K ropasouranrsofi npnuofi.

B- eepxnefi qacru Kpr.rBafi no.4nopa acuMlrorHqecKn
npu6nnxaeTcfl  K tHHr,H HOpMaJrbHrrx rny6n". puaa"oTpe'-
HaR Boruyrafl  KpHBar nonnopa ( 'runa a1 )anteer HaH6,o.nee
rrrrrpoKoe pampocTpaHeHHe nepeA nJroTHHaMH, MOCTaME
H T . I I .

3 o-" a b h>h)_h*. Hueeu BbrnyKrryro KpHByro cra.u,a- rwna-b6 B aepxHef i  qacru KpHBa,  cnana HMeeT acHrMu_
ToroH JTHHHTO rropMaJrbHbrx r.ny6uu. l lpu npu6.nnxeuun K
ft x KpHBaq cnaAa Kouqaercn BorAonaAoni tOi.. ZJS, ipi-
nan  by l .

3 o u a c. hlh*. [4l,reeu Bot iryryro KpHByro no/rnopa
THna ,1, BcTpeqapuyrocrr npH ucTerreHHlr las-noA ITIHTa
npn conpfl)KeHuu c Hr.r)r{HHM 6te$ou naAatorrleft c BoAo_
cJrHBa cTpyH H T. n.

f l cnyuafi. Hop_ua.nsxaa ray6wua ho MeHbrrre KpHrHtre_
cxofi  ( l ts{h* n i}  i^).

3 o H a a. hlhx. Hveeu Bbrryr(rryro r{puByro no.lnopa
rl{na af i  (Qur. 2-50),Bcrp'eqarcuyrccq nepe4 npe.paaoft
B 6ypuou r roroKe (c  i ) l * ) .  Kpaeaa au HaqHrraerc ,
npuxxdu -r'I H'Meer acrunloroft fopH3OHTaJrbHyro [pfMyro.

3 o s a b. holhlh*. Hueev BorHyryro KpHByro cnaAa
bn (Sur. 2-50), Bcrpeqarcuyrccq r ia-6ucrporoxa* uJrH
npH HcTeqeHHH H3-nOA tuHTa B BO-IOTOK C 60lnurnM yKJro-
HOM. Kpr'reax cnaAa BHH3y acr4MnrorHqecKH npu6.rrHxaer-
cfl K JrHHr.rH Hopr\{aJrbHbrx r.ny6uu. B nepxuefi qacrH Kpa-
BAfl HAIIHHA€TCfl I IDbIXKOM

3 o H a c. hlholt *lit4ueeu BbrnyKrryrc Kpr{ByFo norno-
pa rnna cl l  (Qerr. 2-51). B suxnefi  qacru r<pnnan noa_
flopa acr.rMrrr,oruqecKr.r noAxoAHT K JrHHr.rH durosbrx rJry-
6uH.

III c"rryvafi. ho:1x* (r. e. f:i*).
3 o s a a. hlho. I,lpreeu - r(pu,Byro no,Erropa, 6.nnsxyro K

ropu3oHrantnorl npavofi (Sur. 2-52) runa a11r.

, t r<
ry-.r6 \'

KpuBas nodnopo qz

Kpu9an cnada ..

KpuBan \r/t

cna)a Cg C: ,F
a r?

dh

dt
dt

,  o Q 2  B
l -  

-

g 6 3

dh

dt

. Q 2
t -

K2

,  a Q 2  B
l -  -

g ( ' ) 3

N

&=

<Due. 2 49 Que. 2-50
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C , B U x - cDorBercrBeHHo xoao$u[HeHr IIIesH, uH-
pHHa norsKa rroBepxy lr cMoqeHHbrft nepu-
M€Tp, CpeAHHS Ans, paCCMaTpLIBaeMOnO
yqacrKa. /

dz
flpn BbrBoAe ypaBHeur.fl (2-61) oe.nuunny * H. H.' d h

flaeroecxHft 3aMeHHJr H€KoropbrM tt o c ro q it H br M
c p e n H H M  s H a q e H H e M  e e  B  n p e A e n a x  p a c c M a T p H B a e M o r o
yqacrKa, o6osHa.rHB ee qepes a. Taxuu o6pasou:

d x  r z - x r  K r - K . ,
n - - -

dh hz-ht Ko(hz-h)

flps r. )l

IIprlI tc ( I

/ 7  ( r )  :  I ,  l 5 l

I7  ( " )  :  l ,  l sn

x r - ( 1 - i ) f l ( " r )

3Ha,r ,eHns I I ( r l  npHBe.reHH s ra6a.  2-31.
IIpu peueHHLI ltpaKTl{qecKux 3anaq cJlelyer HMerb B

B I 4 A Y , q T O  B  C J y q a e  n O - ( n O p a  B  B O . f , , O T O K a X  M a J I O T O
yKJ IOHa MO)KHO npHHHMaTb nJ I f i  Be rHqUHbI  a  '  c  p  eA  H  e€

ee 3HaqeHHe B rrpeA€Jrax Bcefi  noanopuoir xpunofi .
B cryr{ae x<e cnaAa, oco6eHH o s nau6oJlee Kpyrofi qa-

cTH xp rnno f i  c r l aAa ,  a  raKx (e  B  Bo . l o roKax  6onnuo ro
yKnoHa (t>t11 ) A.ns n.oJlyqeuna 6o.nuuefi roquocrl{ ypaB-
H,eHHe (2-61) c.ne.lyer npHMeHRrb tto yqacrKaM u .{i-Ir
Kaxaoro g3 HI.IX Haxo.l,HTb COOTBer,crByIoqee c p e.4 H e 3
3Haq,eHHe BeJrt{qHHbr a.

Eoluurltvt nperlMyuecrBoM cnoco6a H. H. flaeroscKoro
flBJlfercf l  To, qTo AJIf l  peiI IeHHg' 3a!.aq Ha nocrpoenHe Kpn-
Bbrx iloAn.opa 14 cnaaa rp,e6yetcn Bcero JIHLIIb o A H a
r a 6 . n n U a  H e 3 a B H c H M o  o r  $ o p t r l u l  p y c J l a  B l l e c r o
7-10 ra6ruu, rpe6yrouuxctt npu p€ueHLIH 3al 'aqa no Becb-
Ma pacnpocrpaHeHHoMy cnoco6y noxagare.nusof i  3aBHcl { -
Mocru pacxor.Hofi  xapaKrepl4crr lru (cnoco6 Baxltereea)-

Tunot sadaq Ha nocrpoeHue KpuBbLx nodnopa ( 
")l)

u cnada (" 1l)

I r u n. Aaurt: pacxoA Q, $opua c€s€Hrlr, yKnoH i,ilre-
poxoBarocrt KaHaJIa n u rny1uns h w h2 s ceqeHHflx I
u 2. Tpe6yercfi ofipeAeJlnrb paccrorune I Me)I{Ay ceqe-
HHffMI{.

Bnquc.nsror ra6ruuy sgacenufi ,, X., R, V n 
" 

X
(cru. n. 2-17), Haxor,ilT HopMaJIbHyrc r.ny6NHY ho I{ pac-
xonHyrc xapaKTepHcruxy (0.

.[l,a.nee IIo gHaq€HHflM h fr hz BbIqI{cJIflIoT l, B, C rr

j - cpe,rn He rilfl, Bcero yuacrxa, a no SopMyr'e (2 63J .
ts€rur{IrHy c, nocJre qero Haxol.qt I  no ypaB.HeHHio (2-61)'

I I  r  l r  n. . [ ,aHur: pacxo4 Q, Qopua ceqeHlrr '  -  yKJIgH ' '

uepoxoBarocrb KaHaJIa n t4 KoHeqHar rny6nua h2. Tpe-

6yercn nocrpourb KpHByIo noAropa HJIH crlana.
PeureHNe npoBoAHTctI aHaJIofHtIHo peueHltrc 3a,(aqu

n p e A b l n , y u . e r o T H n a , H o T . o J l b K o 3 a A a I o T c ' I H e c K o J I b K H M H
3HaqeHgfMn r. iry6Hu /21, nntunc.nf loT co'OTBeTCTBeHHble 3Ha-
rreHHrr l(ri 't- | H II (x) u onpe,u,elnnr I no ypaBHeHHIo
(2-61), t<otopotuy MoxIIo rlpn-u'arb BH.II:

(2-63)

(2-64)

(2-65)

- * , + ( l - t / 7
ai ai

t-
AL

(*') (2-66)

87

l : 1 1 - A x t { .  B I I ( x 1 ) , (2-67)

r[e

t _1 1  -
xz- ( l  - l  \  f l  (*r\

l -  i
B: ----------:- .

ai

Burquc.nesufl cBoAffT B Ta6nuqy no c;rea,yrcu-1efi Qopue:

at

I
a  - -

t r  -  
.  ,

AL

A * ,

aroT IIpI4 3HaqeHllH
cf laAa -npH 3Haqe-

Koseq rpun,otl no.Itropa nPHHHIU
a r :1 ,01 Lr . t IH 1,005,  K 'oHeq xpunof i
IIHIT '/" 

r:0,99 I'IJIH 0,995.

Qu

t{, \ 1
r t :

Ko
n (v-r)

I I I  r t4n.  . [ ,aHr t :  pacxor  Q,  Sopva cer leHuf l '
uepoxoBarocrb KaHaJra n, KoHeqHaff r-ny.6uua lt2
croflHHe / Ao HeHssectHofi r.ny6unu h1, Kor'opjrc
oIIpe4elHTb.

Bilqncns'_ a n ; no aty6uHau h2 lI ho, tlpHxo,(fiT K

ypaBHeHHlo (2-671:

I  :  I r  -  Az r  *  B t l  ( x t ) ,

i

KOrOpOe p,euaercq notr6op-oM. fio Hafi4eRn,oMy_. 3Har{eHHIO
't- 1 H Kr,' ro xpunoii K:f (h\ (cu. Qnr. 2-42) HaxoArr
I ICKOMO'e 3HageHHe /21.

Ilprznnep. 3aAaH Kar{aJr Tpaneuor.rAaJrbHoro Ceqeriilfl c

p^a*o^o* Qo:40 u3fcerc H yKaoHoM i:0,0003, b:10 *t '

h:\ ,5, n:0,025. f l lo,ruua co3laer B KaHaJIe r.ny6uny
h--4 tn- Tpe6yercn nocrpolrrb KpHBvIo tro-4llopa'

P e lrr u t i"  * i .  guau"utio r"rry6l 'ruar, ' lu h: l ; '2; 3; 3,5 n

4 &t, BbrrrucrfleM nOCJIeAOBaTeIbHo p,acx-otrHble xapaKTepH-

crr iKH. cBOArr BbrqHcJIeHI' ls S ra6a- 2-32- --= ( lr ' ! t ' : t '1r^1i3

Pacxo4y Qo:40 u3fcerc 5ya,er cc'orBercrB'oBarB xapaK-

TepH.cTI{Ka:

ftn: -!! : -L -zuzoustcerc.- \ u  
r -  _  f  

-

V i  V 0,01C3

2-1e) :
40 40

: -:  - : :  -  A-127 -
rc '  {  ro  316

yKJroH L,
H pac-
v Ha.{o

IIo rpa$nKy ILJIn m:1,5 uaxo.u,l'tM ft*'" =0111 il' orKy'

l a  h *  : bhx .u : IO '0 ,11 :1 ,1  ' t '  Ta r  xax  ho lh * '  6yAeu

aMerb BorHyrylo KpHByIo rloAnopa rHna ar
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0 ,  l 5 l  I

0 , 6 1 9 4

0,0921

0,0721

0,955

0,96

0,965

0 ,97

0,975

0,98

0,992

0,994

0,996

0,ggg

0,990

0 ,gg l

0,992

0,993

0,994

0,995

0,996

0,997

0,9975

0,ggg

0,9985

0,999

0,9995

1,0000

1,0005

1 , 0 0 1 0

n@)

Snaqenna Qyurquu ll(x) r cnoco6y llaa.noBcnono npu i > 0

n@l a* II(*) A*

0 ,001

0 , 0 1

0,05

0 ,  l 0

0 , 1 5

0 ,20

0,25

l ,gg5g

1,9459

2,0140

2,0923

2,1u7

2,n76

2,3509

2,4101

2,4774

2,5550

2,6467

2,6996

2,7587

2,9259

2,9031

2,9945

3. r063

3,2504

3,3417

3,4534

3,5974

3,8002

n':un

4 , 1 4 7 1

3,9007

0,0601

0,0691

0,0793

0,0924

0 ,  1 1 2 9

0,0532

0,0593

0,0673

0,0776

0 ,0917

0,0529

0,0591

0,0671

0,0773

0 , 0 9 1 4

0 , I l l B

0,  i44 l

0 ,0913

0,1117

0 ,1440

0,2028

o':ut

oo

0,3464

0,2026

1 , 0 0 1 5

1 ,0020

1 ,0025

I ,0030

1 , 0 0 4

I ,005

1 , 0 0 6

1 ,007

1,009

1 ,009

I  , 0 1 0

1 , 0 1 5

1 ,020

I ,025

1 ,03C r

t . 0 3 5

1 , 0 4 0

1 ,045

1 ,050

1 , 0 6

l , a 7

I  ,03

1 , 0 9

l , l 0

l ,  1 5

1 , 2 0

1 , 2 5  .

3,5981

3,4544

3,3428

3 ,2519

3 , I033

2,9970

2,9.061

2,8293

2,7627

2,7011

2,6517

2,4502

2,3076

2,1972

2,1073

2 ,0315

1,9659

I ,9093

l ,856g

I ,7691

1,6934

1,6291

1,5726

1,5223

1 , 3 2 1 3

I  ,1990

I ,0996

1 , 0 1 9 5

0,1437

0 ,  l 1 l 6

0,0909

0, I436

0 , 1 1 1 3

0,0909

0,0968

0,0666

0,0595

0,0524

0 , 2 0 1 5

0,1426

0 ,  1  1 0 4

0,Osgg

0,0759

0,0656

0,0576

0 ,0515

0,0997

0,0747

0,0643

0,0565

0,0503

0 ,2010

0,1223

0 ,1004

0,  090 1

0 ,30

0,&5

0,40

0,45

0 ,50

0,55

0,60

0 ,65

0 ,70

0 ,75

0 ,90

0,92

0,94

0 ,96

0,88

0,90

0 ,g l

0,92

0,93

0,94

0 ,95 1 , 3 0
0,0664

*A-pa3HHIla .LByX cMe)KHbtx SHa,reHuft r7(r).

1 , 3 5

I  , 4 0

1 , 4 5

I , 5 0

1 , 6 0

1 , 7 0

l , E 0

1 , 9 0

2 , 0 0

2 , 2

2 , 4

2 , 6

2 , 9

3 , 0

3 , 5

4 , 0

4 , 5

5 , 0

6 , 0

7 , 0

8 , 0

9 , 0

1 0 , 0

1 5 , 0

2 5 , 0

5 0 , 0

1 0 0 , 0

nF)

0,9521

0, gg5g

0,9473

0,80+7

0,7332

0,6750

0,6264

0,5850

0,5493

0,4904

0,M37

0,4055

0,3736

0,3466

0,2939

0,2554

0,2260

0,2027

0 ,1682

0 ,1439

0,1257

0 ,  I  1 1 6

0 ,1003

0,0669

0,0400

0,0200

0 ,0100

Tadauqa z-JI

0,0562

0,0496

0,0126

0 ,0715

0,0582

0,0496

0,0414

0,0357

0,0589

0,0467

0,0392

0 ,03 i9

0,0270

0,0527

0,0395

0,0294

0,0233

0,0345

0,02M

0 , 0 1 9 1

0 , 0 1 4 1

0 , 0 i  l 3

0,0335

0,0269

0,0200

0 ,0100
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-!r-zloY:

aJ
h n

2,01

6)

2000 Ku?/cen

@ue. 2-55. ITocrpoenue rcpueofi, nodnopa
no cnoco1g H. H. Ilaattoecrcoeo

a - rpaSltr K:f (h);6 - cxeva xpnnoft nornopa

I
I

$ r
Ti
o'l

I

Ta1ttuu,a 2-32

rpaQura K:f(hl

1 , 0
2 , 0
3 , 0
3 , 5
4 . 0
2 ,66
2 , 6 9

I 1 , 5
26 ,0
43 ,5
53 ,4
64 ,0
37,2
37,6

1 3 . 6
1 7  , 2
20, B
22 ,7
24 ,4
1 9 , 6
1 9 , 6

0,845
I , 5 1
2 , 0 9
2 , 3 6
2 . 6 2
I . 9 0
l , 9 l

0 ,92
1 , 2 3
1 ,447
1 , 5 4
1 , 6 2
I  ,38
I  ,383

39,37
43,25
4 6 , 0
47 ,08
48,07
45,2
45,24

406
1 383
2894
3 880
4 985
2 320
2 352

Brtqnc.nserra:
K ' -  K t 4985  -2320

-  0 , 8 5 7 ,
Ko (hz - h) 2 320 (4 - 2,66)

Haxo.{HM:

hcp:

i l  -  bo uz ;7-  22,

4 + 2,66 
:  r  38 u;

2  
- u r U

o 2 u ; t r  - 2 o u ;  F :  +  - 2 , 2 7  * r
I

BuqncleHns K nocrpoeHHlo

n E:46,72 n (no ra6;r. 2-18);

89

o i d z
X

B _

x.
20

1 - t
*  .  I T ( x ' ) :

at

I  . I . 0 .C003 .46 ,722
i - 9 , 8 1

x zz,oz: o'c67'

l - j  - l - 0 , 0 6 7 : 0 , 9 3 3 .

Buqugrseu

,,.2 : +: +*i:2,148.(o 2320

IIo ra6;r. 2-30 II(*rl:0,5057.
flo ypanneHuro (2-66)

,  L z - ( l  - j ) n $ )  1 1
L -  

-

ai ai

0,857.0,0c03 0,957.0,0c03
0-933 II k,l-i- r. -*i1 

: 6 510 - 3 890 ar * 3 630 /7 (tt).'  0,857.0,00u3

Brrqncr,euus oBo.rtHM B ra6.r. 2-33; ['ocJre.4Hee 3naqe
IIHe, coorB€TcrByroqee KoHrly rpxnofi lloAnopa, rrpHHHMa-
eM Anfl r.rry6uttu hr:2,68 u.

Ta6tuu,.a 2-33

BuqucreHufl K nocTpoeHHro rpueoft rto;t tropa

I/(*')

I 840
2 530
4  0 1 0
I  150

l a x

0
2 530
5 670

t r  7 t 5

4 , 0
3 , 5
3 , 0
2 . 6 9

I

il,o .{aHHbrM ra6a. 2-33 crpol{M Kpl{Bytcl no.lfiope
($sr. 2--55,6\

2-23. IOCTPOEHHE KPI{BbIX CBOEO.IHOH
NOBEPXHOCTH B NPH3MATHqECKHX PYCJIAX

C TOPI3OHTAJIbHbIM AHOM (t :0)

PacclosRue / u.exayceqeHusMlr I u2 c r.rry6nnauE
h Ir ft2 onpeleJrrroT tro ypaBHeHlrlo:

|  , _ ,I - 
t^ { t*1 "., '  

- **,r) -

- [ n  ( " * , r )  - n ( " * , , ) ] ] ,

K2 K1

(2-68)

pacxo,u,-f A e  L * , 2 : ;  H  * * , 1  :  
*  

-  O T H O C H T e J I b H b I e
l \ K  , \ K

Hbre xapaKTepHcTHr(H;
K*-  pacxo. r r .Har  xapaKrepHcrHKa pycJ la  npH t (pu-

ra , {ecxof i  r ly6nne;
K1 n K1-  pacxorHble rapaKrepHcrHxu pycna rpn tny-

6n rax  h ,  t r  h r ;
l *  -  rpurnqecxuf i  yxnou;

d * *
.  ax-  nocroscHoecpeAHee 3HaqeH*"  

dh 
D npe-

lerax prccMarpnDaeroro yqacrKa:
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lcK 
I 

at".r

Ta6tuqa 2-A

3Ha.f  eHHn Qynruu u n| l :  , - -*  a3r K cnoco6y f laeroscroro npn i  :  0

0 , 0 1

0,02

0 , 0 3

0 , 0 4

0 ,05

0 , 0 6

0 , 0 7

0 , 0 3

0 , 0 9

0 , 1 0

0 ,1 .2

0 , 1 4

0 ,  1 6

0 , 1 8

0 ,20

o 1 9

0 ,24

0 , 3 0

0 ,35

0 ,40

0,45

0 , : 0

0 , 5 5

0 , 0 1 0 0

0,0200

0,0300

0,0400

0,0500

0,0599

0,0699

0,0798

0,Osgg

0,0997

0 , 1 l g 4

0 ,  13g l

0 ,  1536

0 ,  l 7 g 1

0,  I  973

0, 21 65

4,2354

0 ,  2910

0,3357

0,3787

0 ,4196

0,4593

0,4945

0 ,01  00

0 ,0100

0 , 0 1 0 0

0 , 0 1 0 0

0,0099

0,  01 00

0,0099

0 , 0 1 0 0

0,0099

0 , 0 1 9 7

0 ,0196

0 ,0195

0 ,0195

0 , 0 1 9 2

0 , 0 1 9 2

0 ,0 lgg

0,0556

0,0447

0,0430

0,0409

0,0337

0,0362

0,0335

0 ,60

0 ,65

0 ,70

0 ,75

0 , E 0

0 , E 5

0 ,90

0,95

d ,  gg

I  ,00

l , 0 l

I  .05

1 , 1 0

1 , 1 5

1 , 2 0

| , 2 5

I  ,30

1 , 3 5

1 , 4 0

1 , 4 5

1 , 5 0

I  ,55

1 , 6 0

0,5280

0,5595

0,5957

0,6094

0,6293

0,6453

0,6570

0,6642

0,6666

0,6667

0,6666

0 ,6641

0,6563

0,6430

0 ,6240

0 ,5990

0,5677

0,5299

0,4953

0,4333

0,3750

0,3037

0,2347

0,0305

0,0272

0,0237

0 , 0 1  9 9

0 , 0 1 6 0

0 , 0 1  l 7

0,0072

0,0026

0 ,0001

0 ,0001

0,0025

0,0079

0 ,0133

0 ,0190

0,0250

0 ,0313

0,0379

0,0446

0 , 0 5 1 5

0,0599

0,0663

0,0740

0 , 0 8 2 1

I  ,65

1 , 7 0

l , 7 l

1 , 7 2

1 , 7 3

1 , 7 4

1 , 7 5

I  , 9 0

1 , 8 5

1 , 9 0

1 , 9 5

2 , 0 0

2 ,05

2 , L 0

2 , 1 5

2 , 2 0

2 , 2 5

2 , 3 0

2 ,35

2 ,40

2 ,45

2 , 5 0

2 ,55

0 ,1526

0,0023

0,0433

0,0239

0 ,0041

-  0 , 0 1 6 0

-0,0365

-0 ,1440

-0,2605

-0,3863

-  0 ,5216

-0,6667

-0,9217

-0,9970

-  1  ,1628
-1,3493

-1 ,5469

-1,7557

-1 ,9760

-2,2080

-2,4520

-2,7033

-2,9771

0,0903

0 ,0190

0 ,0194

0 ,0199

0,020 I

0,0205

0 ,1075

0 ,  I  165

0 , l25B

0 , 1 3 5 3

0 ,  I  451

0, 1 550

0,  1653

0, l75g

0 , 1 E 6 5

0 , 1 9 7 6

0,2098

0,2203

0,2320

0,2M0

0,2563

0,2,i88

0 ,281  6

2 , 6 0

2 ,65

2 ,70

2 ,75

2 ,80

2 , 8 5

2 , 9 0

2 , 9 5

3 , 0 0

3 . 5

4 , 0

4 , 5

5 , 0

5 , 5

6 , 0

6 , 5

7 , 0

7 1 5

8 , 0

8 , 5

9 , 0

9 , 5

1 0 , 0

0,2945

0,3079

0 ,3213

0,3350

0,3491

0,3633

0,3779

0,3925

4,7917

6 ,5416

8,4417

10 ,891  7

13,2917

16 ,0417

79,0417

22,2917

25,7917

29,5417

33,5417

37,7917

42,2917

47,0417

/-/(**) A'rf I7(*")

-3,2597

-3,5532

-3 ,9610

-4 ,1823

-4,5173

-4,9664

-5,2297

-5,6075

-6,00c0

-r0,7917

-17,3333

-25,7750

-36,6667

-49,9583

-66,0000

-85,0417

-107,3333

-133,1250

-162,6667

-196,2033

-234,0000

-276,2917

-323,3333

+A-pasHocrb,u,Byx cMe)KHbrx sHaqeHr.rfi U(**)-

ax.2 -  ar , l
4 K -  ,

Itz - tlt

7, E nJ - coorBercrBeHHo roe$Qauuein LLIean, rrapnHa
noroKa lroBepxy H cuoqeuutrfi nepnMerp,
cpe,[HLIe Anfl paccMaTpHBaeMofo yqacTKa;

I
Z ( : c * ) :  ; * ; ;  ( 2 - 7 l l

.J
gsaceHus Z(**) raHbr s ra6r. 2-34.

-  a i *ez  B
t - - .

J  K -  ,

g I

(2-6e)

(2-70)
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Tadnuqa 2-35

3naqeunn $YHrlluu l1(x'l: arct$ rcl r  cnoco6y l lauoBcroro nPn i (0

fi("'l A* "t-' II\*'l a* L , I7(*') a{c x ' I7\*")

0 , 0 1

0 ,05

0 , 1 0

0 , 1 5

0 ,20

0 ,25

0 ,30

0 ,35

0,40

0,45

0 , 5 0

0 ,55

0 ,60

0 , 6 5

0 ,70

0 , 7 5

0 , 8 0

0 ,  85

0 ,0100

0,0500

0 ,1000

0 ,14 t9

0,1974

0,2450

0 ,2915

0,3367

0,3805

0,4229

0,4636

0,5028

0,5404

0,5764

0 ,6107

0,6435

0,6748

0,7045

0,0400

0,0500

0,0489

0,0435

0,0476

0,0465

0,0452

0,0438

0,0424

0,0407

0,0392

0,0376

0,0360

0,0343

0 ,0328

0 ,0313

0,0297

0,02E3

0,90

0 , 9 5

1 , 0 0

I  , 1 0

1 , 2

1 , 3

1 , 4

1 , 5

1 , 6

1 , 7

1 , 8

1 , 9

2 , 0

2 , 1

2 , 2

2 , 3

2 1 4

2 , 5

0,7328

0,7598

9,7854

0,8330

0,8761

0 , 9 1 5 1

0,9505

0,9828

1,0122

1 ,0391

1,0637

1,0863

1,1072

1,1264

1 , 1 4 4 1

1 , 1 6 0 6

l , 1 7 6 0

1 ,1903

0,0270

0,0256

0,0476

0,0431

0,0390

0,0354

0,0323

0,0294

0,0269

0,0246

0,0226

0,0209

0 , 0 1 9 2

0,0177

0 ,0165

0 ,0154

0 ,0143

0,0133

2 , 6

2 , 7

2 , 8

2 , 9

3 , 0

3 , 1

3 , 2

3 , 3

3 , 4

3 , 5

3 , 6

3 , 7

3 , 8

3 , 9

4 , 0

4 , 2 5

4 , 5

5 , 0

1,2036

1 , 2 1 6 1

1,2278

1,2388

1,2491

I ,2588

1,2679

1,2765

1,2847

1,2925

1,2998

1 ,3068

1 , 3 1 3 5

1 , 3 1 9 8

I ,3258

1,3397

1 ,3521

1,3734

0 ,0125

0 , 0 1 1 7

0 , 0 1 l 0

0 ,0103

0,0097

0,009 I

0,0086

0,00E2

0,0078

0,0073

0,0070

0,0067

0,0063

0,0060

0 ,0139

0  ,0124

0 , 0 2 1 3

0 , 0 1 7 5

5 , 5

6 , 0

6 , 5

7 , 0

7 , 5

8 , 0

8 , 5

9 , 0

9 , 5

1 0 , 0

1 5 , 0

20 ,0

25 ,0

. 3 0 , 0

50 ,0

1 0 0 , 0

200 ,0

I ,3909

1,4057

1 , 4 1 8 1

I ,4289 
'

1 ,4383

1,4465

1,4537

1 ,4602

1,4659

l , 4 7 l l

I ,5042

1 ,5209

1,5308

1,5375

1 ,5508

1 ,5603

1 ,5658

1 ,570s

0,0148

0 ,0124

0 ,0103

0,0094

0,0082

o,0072

0,0065

0, c057

0,0052

0,0331

0 , 0 1 6 7

0,0099

0,0067

0 ,0133

0 ,0 i00

0,0050

0,00t0

t'A - pasuocrb .u,Byx cMexHblx sna'{eHnfi tI(*')'

2_24. NOCTPOEHHE KPHBbIX CBOEOAHON

NOBEPXHOCTH B NPI, !3MATHqECKHX PYCJIAX

C OEPATHbIM YKJIOHOM AHA
(t<0)

Paccrost l l le/  uexlyceqeHl ' Iaruu /  u2 c ruy6uuauu

h H h2 afiFe,4e.'lflloT no ypaBHeHl{to:

t : + t - ( 4 - , i )  + ( r -
- i  )U? ( 4) - n( - i) l l ,  (2-72)

i  -  a6co l rcTHaf l  Bernr lnna YKnoHa;
K'-l 

- OTHOCHTeJTbHbIe pacxoAgge
v ', 4 0

xapaKTepHcrHKIl ;

Kz u Kr-  pacxoAuble xapaKrepncrnKu rpn
raY6nuax  h2  u  h1 ;

, ,  I

l ( ;-  pacxoi lHafl  xapaKreplrcruKa npu

nopl ta luuof i  r .nY6nt te  h ; ,  Ko-

Topar  6naa 6st  nPH TaKoM >re

n p f l M O M  y K n o H e  A s a  p y c n a ;

d x '
4 '  :  I I O C T O f l H H a f l  C P e A H f l s  A n f l  P a C -

dn
cMaTpHBaeMoro  yqac rKa  BeJ IHqH-
Ha,  onPeAenreMaf l  l to  QoPuYae: ,

rAe
, K Z '

4,6:  
-  

l l  ?Lt  :
1  ' . 1  I

A s

' z  - * i
4 ' :  

n r - ^  
;

I I  ( * ' l :  a rc tg  r ' '

3saqenus SynruHIl IT (*') npHBefleHbl
2-35.

(2-73\

(2-741
,B ra6n.

X-- '--
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T: a i  C 2  B
t

o ^ l
b A  

/

C,t r  u  |  -coorBercrBenHo Ko3SQHrrueHr
[L legn,  r r rHpHHa noro l ra  noBepxy
H  cuoqesuu f i  nepuMeTp ,  cpeA-
HHe Ars  paccMarpr . lBaeMoro yqa-
CTKA.

2_25 .  NOCTPOEHHE KPHBb IX  CBOEOAHON
NOBEPXI {OCTH B  HENPH3MATHqECKI ,TX  PYCJ IAX
nyrEM HEnOcpEAcTBEHHOTO CyMMriponluHq

(cnoco6 npoQ. B. H. gapnoucroro)r

crBopaMH

(2-761

<Due. 2-56

(2-75)

. -flo g_roMy cnoco6y paccrorrrrne Mexry AByMr(Qur. 2-56) o,npeab.nhercn eoprrry.noft:-' 
^-J -"'

i ,  b 3
O r :

i - i f  '

rAe

(  
" r 2 2  \  / .  o o ?  \s3- | h" + ' 

J-l or+ -;: 
| - pur"'o."o yAe.nr-\ - '  2 g  /  \  z s /

IlhT ?Heprufi ceqesun B srax crBopax;
tt2 H k1, u2 H ur- r.ny6uua H cpeAnrr cKopocrb cooTBer-
c r B e H H o B c r B o p a x I u 2 ;

. r  
-  yKnoH AHa;

t7 - yKJLOH TpeHHfi, xoroptrfi Mo)r(Ho onpeAenqTb no Bbr_pax{eHrrIo:

i . - i '  -  Q e' r -ZrR - 
Fc"?

t ,; , C ro n-- ru.qpaB,TuqecKr.re sJreMeHTbr noroKa, cpe4-
Hr.re Anq yqacrKa Me)KAy paccMarpHBae_

_-9lTp' *.or"T"'H#r#"i3J#i;""" 6Jr'sxo Apyr or
JPYra, npHqeM xapaKr€p pycJa Mex(Ay Hr.rNlfl Ao.[)r(eH6urr oauo,o6pa3HbrM.

- -  _ .  
t  Cnoc06  npoS.  B .  H .  t l apnoMero ro

f l  
.  
H_enpA BHIbHO- Ha3l , tBarCg B . , rHTeD a TVDeoua ony6auKoBan roJrbro e td2i 

"Iift i i

6s l ; r  onyd;rnroBaH s 1914 r .
cnoco6ou Xecreaa, roropuf t

Eqrn saAaHHurfi- r:roTor{ pasrpaH'q'rb n,o IUTHHe Ha pqnyqacrKoB, TO K KaXAOMy H3 IIHX Mo)r(5-o np.HMeHHTb ypaB_HeHr{€ (2-TG). Cyuunp-yfl A.nusu D ti, 
-Orl, ' 

u 
"r. 

n. or_
AenbHbIX yqacTKOB, nonyrtaK,T HCKOMOe paccroaHue l:

floc;re,lnee ypaBHoHHe Moxer qryx(rrrb AJrE__ r  y  qv^.vr r r , ,u .  rvrv^E;r  Lr ty l r t r l lb  AnE 
. I IocTpogHE,

rpuaofi  ceo6oAHofi noBepxHocrl l  noroKa H B RDH3MarH,{e-B RpH3MaTHqe-cKg_P_Yc-n_ax c HesHaqHrerbHbrM (a -< I0.) pai-"p."n.rn.
tscJrH Bo.toroK HMeeT_ ropu3oHrarsHos 

'4His 
(i:0), toypaBHenn€ npHM€T tarofi sHA:

b / : - r
i1 '

npn o6parHoM yrLrroHe .qHa (i<0)

D / : -  
D 3

l i t + . u -
llpuuenenne floryqeuHbilx Bbrr[e gaeucnruocr€ft \JIr tlo_crpoenus xpr . rnof i  ceo6olHof i  noBepxH,ocru B t tpH3Ma-

TlyecKHX p) ,cJrax cBoAHTCf l  K CJrenvrc [ r€Mv_
nuen 3a/raHHbrMn Q, i  n rury6uny nn,salaicrca r.rry6n_noft hn* I H onpeAeJrrrror ruApienu,recrue gJr,eM,eHTbr B ce-

u"l1g.,1 
_r_n!1. 3arer,l Haxornr t A, iJ r.r, uaxoueq,D/.

rrepexo.{ff, TaKHM o6pasou, o? o,(Hofri yvacrxa K Apy_noMy, Mo>xHo nonyrrrTb .laHnbre ,[Jrrr 11ocrpgeglu ecef rilil_nofi  ceo6oAHofi nonepxHocrr.r or ceqeHr,r^' i -  l 'nJ-auu""r"
2-2- tleu 6orrure 

'6ya.r 
op*"to orneJrbHbrx yqacrKoB,

T' e'  qeM c MeHburHM HHTepBaJroM 6yryr B3ffTbr"rny6uuu
noToKa, TeM ToqHee 6yAyr oKoHrrarerbHbre pegyJrbrarbr.
___B,*ynae Herpr.r3uaruqecx,oro pycJra ypaBHeHfi€ (2_76\yAo6uee [€p,e[r4carb B Br{Ae:

,  e r+ t :  On  +  ( i  _ j1  
) t  t ,

,^?_3"H 3n+1-]AeJrbHaff eHeprHq B ceqeH lifrx n u nl\.
_ floc.neasee ypaBHe,Hue flpnxoAnlcfi p€urarb [yreM no_cJIeroB a TeJr bnoro n p^a 6a lrxeur4 fl cJr eryroirru Ir{ o 6 p a e,o,u.flpn aanecrHbrx e, i,v hn onpuaiir"6; b;."5;aBruncb
D/ u hn+l  HaxoAsr 7 'o+t.  f lo Bbrue[pr{BeAeHHbrM Qop-
MynaM BbrrrucJrfiror Sa t . pemeuueu aaftaqrl 6yayr re
sHarr€Hufl i I a h nql , rrpn Kor.ophrx ln+t :O i+,

2-26. HHTETPHPOBAHHE YPABH EHHfl
H E P A B H O M E P  H O T O  A B H X E H H f l
B  HETIPH3MATHITECKOM PYCJIE

IIPH NOCTO'HHOfl  ruIYEHHE NOTOKA

(2-77)

I 'HTPABNH.
c'eqesufi no
HE H3MCHf f -

flpr.r peruenna HeKoropbrx 3arav uuxeuepu.ofi
xu rpe6yercq Hafiru 3aKoH lr3MeHeHHr )KHBbrx
AJIHHe- rIoToKa, rlpn KoropoM rty,6raHa rroroxa
.lact 6rt tro efo nJrHHe.

B gro:rr cJryqae ocHoBHoe au$SepeHrluaJrbH.oe ypaBHeHHe
HepaBHoMepH.oro ABH)r{eHHf ynpoulaercfi u rr,roxier 6urs
[pHBeAeHo K BHAy:
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HnnerpupoBauue,npl{Be.tleunoro BblIIIe auQSepenuuanb-
f,ono ypaBHeHHfl npoBoAflT npn6anx<eHHblM cnoco6otvr.

l. BoAotox c ttPsMbIM YKJIoHoM AHa
(t>0)

B gToM cnyqae BblilIenpnBe.llennoe nu$QepeuuHaJlbHoe
ypaBHeHHe Mo)K€T 6ttru npoHHTel'pHp'oBaHo -n-o -cn'ooo6y
cyMMHpoB altrfl, IIp€AnoxeHHoMy npoQ- JIeeH V. V.:

-5_
K'

- oTHO'CHTeJIbHas pacxoAHag xapaKrepHcT[Ka;

(2-78)

Vpannenne (2-78\ rpn BbHI{cneHIIu Hurerpana ro cno-
co6! rpaneqnfi 6yaer HMerb BItJt:

c pe acrB e H Ho r o npr.rMeHeHHq ypaBHeHr.rrr Bepny"n.nu,
uropoft - M€ToA npHBe.u.eHHfl €crecrBeHHoro pycna K He-
KoropoMy S H rr H B H o M y rrpu3MaruqecK,oMy pysry c
oAHOpOIHbTM yKJTOHOM .[Ha.

flepnurfi Merol rocrpo€HaR KpI{Bbrx cso6oaHofi noBepx-
IlocTH .[JIrr ecTecTBeHHbrx Bo-q,oToKoB npHM€HfeTcf B HH)Ke-
nepHofi upaKTI{Ke nau6oaee qacro; nro.pofi MeroA nocrpo-
eHHR B HaCTOflUree BpeMrr He npHMeHqercfl lr uogToMy
3AeCb He l{3Jraraercs.

1. Cnoco6 HenocpeAcrBeHHoro cyMMnpoBaHHc

Ars npuueHenua fi€pBoro MeroAa BororoK pas6nrarcr
Ha yqacrKu TaKLTM o6pasou, qro6u xaxAufi yt lacroK HMeJI
oaHoo6paeHufi yKnoH ceo6oaHoft [oBepxHocrH H ornocn-
TeJIbHO nOCTOtHHOe )|{HBOe Ceq€HHe KaK nO BeJlHIlLIHe, TaK
H no Qopue (Srr. 2-57). Ec.nu ua6.nrolennux ecrecr-
BeHHbrx npo:loJrbr{bIX npoQH.nefi cno6oasofi noBepxHocrn
Her, To npu paa6HBKe pyKoBoAcrBylorcfl JIIcurb AaHHbIMll ,o
xHBbtx c€qeHHfx Bo-lloroKa.

Pas6nsra Bo.loroKa no .[.J1HHe Ha yqacrKl{ npol,IgBo.{Itrcff
TaK, ,rro6ur naAeHHe cso6o,lHofi noBepxnocrn Ha yqacrKn
He npeBbrrrra.no 0,5-0,75 .tt.

Ec.nn ecrecrneuHotfi Bo.roroK I{MeeT IIpHToKH, To Pa3-
6nexy Bo.(oroKa Ha orAeJrbnbte yqacrKu Hyx{Ho A€JIarb
TaK, qro6b{ pacxoA B rIpe.tteJlax Kax{Aoro yqacrKa 6un

L
d (

l : -  \  9 ( o r ) d o .
E J

J

6 ; -  
-  

[ g ( ' o + r ) * 9 ( ' o ) ]  D r ,  ( 2 - 7 9 )
L E

r  (  'o+r)H

,n i l  oz+l - nnoqaII,H r.Byx 6aHsrlrx )I(HBbIx ce-
qeunf i  f lo roKa n n  n* I ,  Pacctof l 'Hue
MexAY xo roPb lMH Pa rHo  b / ;

9( c,ro ) 
- coornercrBylou,ue SHaqeuns $yur-

Uun 9(t 'r)
D o  :  o z + l  - . n

Ec.ns BoJIoroK pas6ur ua tn or.{eJlbnblx yqacrKo'B AJI}I-
SOfi D/1, b/2 n T. A., To paocToflilae Mex(Ay AByMfl ce-

ieHHsMH I-I u 2-2 onpeAeJll'Ircfl TaK:

s( ,z+r)  + V( ron) l  Dor.  (2-80)

2. BoAoroK c ropHsoHraJIbHbIM AHoM
(t-0)

B aroM cryqae b / n / onpeaeasrcTcs tto BbIIueupHBe-
.EeHHbrM Qopuyaau, B Koropblx

C 2 R
g ( ' ) : ; '

3. BoAoroK c o6PatnuM YKJIoHoM AHa
(t<0)

PaccerREile $opuylu Anfl D/ r.'e xe,

C 2  C 2 R
s ( ')  : ;  (1l/r) ",  ( l  +"") 

-

2-27. nocrPoEHHE KPHBbIX cBoEoAHoH
noBEPXHOCTH B ECTECTBEHHbIX BoAoroKAX

Mero,u,n nocrpoeuun xpubrrx ceo6o.uHofi noBepxnocrn B
ecTecTB€HHbIX BOAOTOKaX, KOTOpbr€ HauJIH Ce6e Upllueue-
EIte B rnAporexHnqecx'ofi npaKTuKe' Moryr 6strs cBeAeHbI
r AByM ocHoBHbIM MeroAaM: uepeufi - MeroA H e rI'o -

nocroflHeH.
PasHocrr ypoenefi B c€qeHusx no KoHuaM y'qacrKa

(Sur. 2-58) onpeAerlrercn $opuy.noft:

.  ^ ^ f  a . 1  , r \ 1 1  - l \  t  IA:qz 
Le, t * ' ,  { , ; -A l  *  *  J ,  

(2-8r)

@ue. 2-57

I2

f l

I

.i-
<s
+
-\
-Fr

I

r f

$l
(\l

Que. 2-58
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fIe ( - xosQQHuHeHr Mecruoro conporH'BJIeHI{l'
npnrtuuaeuufi  ni l f l  paculnpfl Iou{Hxcfl  y ' Ia'

crKoB paBHblM 0,5; AJIff cyxtnBalournxcfl

YqacrKoB ( :0 ;  
/

I( - cpeanrn pacxoAHan xapaKrepl'IcrnKa pyc.lta
Ha yqacTKe;

(ot H (o2- nJIoqa,lLH xl'IBbIx ceq'enrft coorBercrBeHHo
B HaqaJIe H B KOHqe yqacTKa;

I - wuua yqacrKa;
Q - pacuerHutfi pacxo.u.

a
o6osHaque -^ (l + ():E , ypaegegl'Irc (2-81) u'oxuo

2 g '
rlpH.rIaTb BIII:

: Z Z * (2-82)

llpanan qacrb ypaBHeHI'Ifl 3.u.ecb HsBecrHa; 3To ypaBHe-
fiLre peuaercfl no.n6opolt unw rpaQuuecxu.

2. Cnoco6 nocryJlara HeHsMeHreMocrH
MOAyJIfl CO[pOTI'rBfl eHHq

Ec.nu npu rIocrpo€HIIH Kpl'IBbIx ceo6orHofi ll'oBep.xnocrla
npene6pevt u3M'eHeHI,IeM ctrcpocrnono sartopa, To H3 (2-81)
nonyqi{M

A
Orsourenue =:- : F aKa.4. flaeroecxu[l IIa3BaH'o M o -

Q2
, q y J r e M  c o n  p o r L I B J I e H H f f .  T o r a a  A  = p q z .

flpu o,qnoo6pa3HoM xHBoM ceqeHHH noroKa Ha AJIHHe
.ilaHHofo yqacrKa BoAoroKa il ue6onaurnx naAeHnflx cBo-
6o;tuoft [oBepxHo'cru Ha yttacrKe KaK B ecTecrBeHHoM, TaK
,r noAneproM cocroflHHu BoAoroKa (uro o6nqno co6.ttlo-

Aa,ercr B paBHHHHblx pexax) MoryJIb coIIp'orIiBJIetvs' F
r I p a K T I { r r e c K H  H €  g a B H c H T  o r  y K J I o H a  c e o 6 o . 4 -
n o f i  n o B e p x H o c r H  r r  M o l K e r  6 u I r r  B b l p a x ' e u  K a K

$yttxuun roJrbKo cpelueft orMerKll z ypoB:r's, B'oAbI Ha

JrqacrKe, r.  e. F:;@, r le Z: 
*tzt*zz).B 

srot\a H 3a-

I U l r c q a e r c q  n o - c r y J I a T  H e H 3 M e I I f f e M O C T I ' I  M O -
' q y J r  f l  C O n  p o T l r  B J r e H  I {  s .-flycrr 

Ha AaHHoM yqacrKe Bo.qoroKa npu pacxo.qe Qr
KptIBafl ceo6olHofi noBepxu,ocrn gaHHMaer [oJIo]I(eHHe
aftr (Qnr. 2-59) H HMeer na.q,eHueA1, 3 r lpr pacxole Qz
[OJIo)I{eHHe azbz npH na.Il€HHLI Az, npnqeM n O6OUx C.tty'
qaflx cpeflHHrr orMerKa z_cp _ypoBHfl BoAbI Ha yqacrKe
ocra€Tcfl He Lr 3 M e H n o fi.' B eroM cryqa€ BerlIqIdHbI

fi)K2

I6 - Q ' f r

@ue. 2-59

0t
Qs
Qz
Qt

1 2 s 4
@ue. 2-60

al ao

e rt, {r, 
corJl acHo' BbIIII eI{3JI'oxieIIHoMy II ocTyJi aTy Ao.IIx -

nu 6utu otrHHaKoBbrMI{.

,[.nq uocrpoeHllff KpHBHx ceo6o.u,Hofi floBepxuocru scre-
cTBeHHbrx BoAoroKoB neo6xorl'ttrlo npenBapHTeJIbHo tlo-

crpourr, rpaSuxr.r Qynxuuu F:f (z\ A,'Iq Kax-{o'no r43
yqacrKoB rlo AJILIHe BO.ILOTOKa, H€nocpeIcTBeHHO I4CnOJIb3yfl
THAPOM€TPHqECKH€ NAHHbIE I4JIVT, CCJIU IIX HET ilNU HEAO-

craroqHo, npn noMoull,I pacq€ToB.
Ec.iln Ha ocHose AaHHbIx rnnpouerp'flttr€cKllX ga6nrc,uenufi

Ha Bp.AoMepHbIx nocrax I, 2, 3 tt 4_($ur. 2-60) 6yaer
nocrfoen paA npo.a.oJlbHblx npoSu;refi noroKa, coorBercr-
ByIoIiIHx pacx,oAalu Qu Qz, Qe H T. A-, To IIpH IIoMoUIE

raKHX npo$u.nefi HerpyrHo n,ocrpourb rpa,$uxll .F:f (z)

Arfi Ka)K,4OrO yqacTKa Bo.ILOTOKa.
Aeficteure.nrtto, Harlpl'lM€p, AJIff yrlacrKa III (Qnr.

2-60) no AaHHbIv npo.$u.neft uoxito nafirn orMerKI{ z H

na.nesug A Ant Kax(Aoro H3 paccMarpnBa€Mblx pacxo/LoB'

IIpI{qeM

flo ernu AaHHbrM crpoqr rpa'Qur Sytlrutln F:f (z) Mfl
ytracrKa III u aHaJIorHqHo .[JIn Apyrux ylracrKoB.

B sroM cnyqae Baxno BosMoxHo roqHee ycraHoBI'ITb
pacqerHoe 3Haqegge ros$QH_uneHra uepoxoBarocrl'I llnr
paccMarpnBa,eMoro yqa'crKa. Moaynl co[porHBJI€HI{fl onpe-

I
A€Jrffror no Bblpaxeuulo F:fr,KOTO'pbIM r1 noJlb3yrcTcf

Anq uocrpoeHun rpaSuxa Qyuxunn F:f (z).

Hrueq AaHHbIe o rHrpaBJII'IqecKHx SJIeM€HTax B HaqaJIb-
HoM I.I KoHeqHoM crBopax raHHoro yqacrKa H srafl rosQ-

QrtqneHt IlrepoxoBarocrll, HaxoAnr cpenH€e 3Haq'eHue K,

orB€r{an[tee 3HaqeHI{Io cpeanefi orMerKH z ypo'BHs BoLbI.
3aAaetxnct pfiAoM npou3BoJlbHblx gsaqesHfi cpeaHeft or-

ru,eTKIt z H BblcqHTaB cooTBeTcTByloillHe 3HaqeHHfl Mo'.4ynfl
coflporgBn€Hgg F, noJlyqalor .u,aHHbIe Nrfl' rlocrpoegufl

rpaQnxa Qynrunu F:f (zl .

A. Ao
F t :  

T r r t  
F z :  - u  , .  O .

r l  i r
ft T-

Vqacmox IIJ
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Hs HsaoxeHHbrx Bbrrrre AByx npHeMoB nocrpoeHufl rpa-

Qnxa Qyunqnu F:f (zl 6'o.rree rorrublM rBJIH€rcff uepnrtfi,
ocnoeaHHbrfi Ha Hcnonb3oBaHHH rnApoMer,putrecKux 

/ur-
HbIX.

Ha IrpHMeH'eHHI{ flocrynara rIeHsMeHneMocrx{ ocHoBaHLI
TaK)Ke cnoco6 nocrpoeHHrr I(p,I{BbIx ceo6o.u,Hofi nonepxuocrtl
rtp@. A. H. PaxuaHoea, cnoco6 onopHblx KptlBhtx ltflx.
H. M. BepHaacrcoro H rpa$o-aHa.ruru,IecKl,Ifi cuoco6
aKaA. H. H. flauoecroro 1221.

3. Cnoco6 npoQ. A. H. PaxruaHoea

flycm lrMerorcn rpa$urn F:f {z), nocrpoellnble AJIn
BC€X yqacTKOB paCCMaTpl{Ba€M,OrO BOAO,TOKa, H3BeCTeH pac-

xoa  Q  H  o rMerKA  zx  e  xpa f i neM c rBope  r . ocJ IeAH€ro

yqacrKa. 3a4amcq SHaqeHH€M cpe4Heft orMerKH z JpoBHfl
Bo,u,br Ha ['ocJr,eAHeM vqa,crKe It no rpaQuxy f :i @) Ha-
xoAqr F u A:fqz. flpu erou cpe.IlHrs orMerKa Ha rag-

2-28. r'HAPABJ[ltrECKHn nPbIXoK

fu,qpaerlrqecrnfi rlpblxoK npe,AcraBJIqer co6ofi flBJIeHI'Ie
cxauroo6pa3Horo nepexoAa rloroKa ua.6ypHo'ro cocroflHufl
(npa h'{/z*} a cnoxofirioe'cocroqHl'Ie (r r.ny6nue h"}h*)
(Sur. 2-63).

f-ny6uHu h' rt' h" Ao H 'tIocJIe npbllKKa Hocsr Ha3BaHHe
B B a I t M H b I x ,  H J I H  c o n p f l x e H H b I x  r a y S a u ,  a  p a 3 -
gocrb HX h,-ht-a oflpe.[eJlfleT co6,ofi Bblcory tlpblxKa.

1. IIpux<or B ycJIoBHqx nflocKofi saAaqu

flpuueHeirue K [oroKy Ao tI nocJle npblx(Ka ypanueutlft
3aKOHa KO.;I]lq,eCTBa ABH]KeHI{fl np,I{BO.{IlT K CJIe.{ypUIeMy
ocHoBHoMy ypaBHeHHFO rHApaBnHrr€cKoro flpblxKa, cBfl3bl--
BaIouIeMy )I{HBbIe ceqeHl.Ifl nolora d,o ( tl)- H nocJle (t e)
rrpbr)KKa:

8 '  
d Q z - ,  - -'  

+ o r J r :
9 o r  9 o z

fAe yl v vz - r.ny6i.r'Hn Ilorpyx(eHllfl qeHTp,oB TffX(eCTfi
ceqegufi <,lt u rozi

a. - xos$QHUHeHT Ko.'IuqecrBa ABHII{eH}Ifl' PaB-
Hurii s cpelrleM 1,023.

Bupaxeuue (2-83) A.ns nto6'ofi rly6nubl noro'Ka Ea3bI-
B a e r c r l  r I p  b I x < r o s o f i  S y n r q u e f i  r 1  o 6 o g s a q a e r c s

0( f t ) :

a A z
0 ( h ) - : *  o J .

g (,)

Vpaeneuue npbrxKa [oKa3bIBaer, uro Anfl 83aHMHbIx
rury6uu h' tr- h" BeJr^HqHHbr npuxt<ooofi Qysruun oAHHa-
K o B b I ,  t .  e .  0  ( h ' \ : 0  ( h \ .

flpstxxoean $ynxuun HMe€T BIdA, nso6paxenuuft 'Ha

Snr. 2-61, H HMeer MHHHMyM tlpn rpuruuecxofi  r ;ry6Hne
h:hx. fpaQur upurxxonofi QyHxuult Jlaer Bo'sMoxuocrb
JterKo HaxorI,ITb B3aHMHbre r.tly6ttHlt h' u ho.

Anq npnuoyroasuoft Qoprrlm pycJa B3aHnHbIe ruy6nnu
orrpeAeJrfirorcs uo Qopruy.nau:

HoM yqacrKe ;:zr+ |. t*n ronyqeHgoe sHaqenue

cpe.u,Hefi orM€TKH coBnanaeT c [epBoHaqaJrbHo npHHffTbrM

3HaqeHH€M z, N A oflpe,[eJeHo npaBr.rnbuo; rrpn pacxox(-

A€HHu 3a,4arorcfl HoBbrM 3HaqeHHeM z, 6epyr no rpaQuxy

F tl suqficnffroT A v pacqerHo€Z no*u npugsro€ Ir Bhl-
III4CT,CHHOC Z HC COBNAAYT. 

A
Tor.4a ypoBeHb B HaqaJIe yqacrKa 21 : z * i :  zz*L

npHHltMaercrr 3a xoneqnrrfi ypoBeub Arfl cJleryrcueno
yqacrKa I{ AeJraercfl aHaJIorHqHo noa,6op z F,tts. cneAylo-
rrl,efo yqacTKa.

Kpoue cnoco6a HenocpeAcrB€HHoro cyMM14poBanvfl. n
BuureynoMgHyrblx cno'co6oe, ocIIoBaHHbtx Ha IIpHMeHeHItII
[ocTyJraTa HeLI3MeHR€MOCTH MO,Lynfl COnpOTHBJIeHHf, .U,JIS
[ocrpoenHrr KpHBbIx cso6oaHoft noBepxHocru B ecrecrBelr-
HbIX BoAoroKax np,HMeHnlorcn rpaQuq€cKHe cuoco6u H. B.
/vtacruuxoro u H. H. Xepxeynnaee [22].

tu'-+lv';e;'-, j

2-E. THAPABJI HTIECKU n n PbIXOK.

CONPflXEHHE EbEOOB KI I -AI I IEHHE SHEPTHH

1+ 8 (#) '
(2-84)

p;uua ru.l,paBrnlrecKoro rlpblxKa onper'ernercfl no 9M-
nnpr.rqecKu{\{ $opuyaau:
Qopuy.rra flasroBcrcoro

l r : 2 , 5  ( 1 , 9  h "  -  h ' ) ;  ( 2 - 8 5 )

Sopuy;ra r{eptoycona

/u :  to ,B h '  ( {e-  1  )o ' t t (2-86)

4>ue. 2-61. Kpuaote npugtctcosort Qgnrcquu
0(h) u gdettonort eHepeuu ceuewn 3(h)

*h

t
:.U-t,",1

-3rg



2. [Ipnrxor
ycJroBnflx npocrpaHcrseHHofi 3aAaqu

{''i

-Iuz

@ue. 2-62

Que. 243

T-----: - -t/

'-z__

=2 f-, -4

4 tFz=3

KFr=5 Ilz=4

-{4
'Fz=,6 Ttr'b

3  4  5 6 7 8 9 t 0  t 5  2 0  3 0 4 0 5 0 6 0 a t 1 l O t l r t

@ue. 2-64. fpaQurc dan onpedeneuun ettgfuun
6 gcrtoeunx npocrpaHcrleHHotj. aadaqu

2  nK0 -  t?  0 , ) - I -  t z F z * ( F , - r t  
f r +'l9r

+
b 2 ^ B

f  
: F , ;  

T

(2-871

rAe

h n x

rye hd'- 66.nrffaq B3aHMHafl r.ny6uua B ycJroBasx uJro-
cnofi sa4aun.

n. H. Kyulrst nPeAnox,u.n AJIfl pacqera npocrpaHcr-
BeH,HOTO npbrx(Ka HecKoJtbKo 1411QQ rp€rrJeHHe,2 AaHHOe HM
orre-rrbno Mr <y3KJ4x> rr (tuuporcHx> 6ue0on.

2_29.  CONP'XEHHE EbEOOB

OcuoeHuilau cxeMaMH rn.qp.ocoopyxenufi  no Sopve co-
HpnxeHHff 6necpoe ffBnnrorcrr:  c.\eMa Bo.{ocflHBa (Qnr.
(2-65) H cxeMa Hcreqeaur H3-noA urnra ($ur..2-OO).

I  . I l .  14. ,  K y ru n n, Conprxennsre r. ly6uru rui lpaBnHqecKoro
npH)KKa B npo_cTpaHcTAerHbtx |c.r loBnfx, "fn,tporexHHqecxoe 

clpoH-
rerbcrBo' j t  2. 1950.

2 f lo rexHH.{ecKHM npHqHHaM H3noxenne ororo penreunrr Hc cuorro
nonacTb B HaCTOSUIyTO rnaBy.

: F z  n  f  : r .

3rc ypanueHne rBJrffercrr ocHoBHbrM ypaBHeHr{eM npu-
x K a  B  y c n o , B u f l x  n p o c r p a H c r B e H n b ' f i  s a t a q l .  B ' y c -
JIoBHflx nrocxofi 3anaqt gr : 9z -l [.r ypaBHeHH€ 11pe-
Bp€rraercs B yp.aBHeHH,e (2_83).

\o3(p(pHIIH'eHr p1 , xapaxrcpuayrcqnfi pacrurpeHne oc_
HOBHOTO noroKa B npeaeJrax o6.nacrn npbrxKa, npaKTHqe-
cKIt M.oxHo rpr{Hr4Marb Fr :1. Kosssnquenr 

'Fz 
ureAyer

npHHlrMaTb:
Eo

u p u  , - > 1 0  P s : 5 + - 0 .
O1

Bn
u p n  ; < 1 0  F z : 3 - i 4 ,or

ra1 Bo - ru?rpHrra Bo.AoroKa B HH)fiHeM 6rc$e.
AJlfl BeJII'lr{HHbI tzl Mo)I(Ho upHHffTb cpe.r,Hee gHaqegHe

m:0,25. VpaeueHne (2-87) flMeer c.nox"rfi Bvr!' H n,osro-
MY peuarr ero npHxonHTcfl nyTeM nocJre.4oBaTeJrbHofo
npu6.n_nxeH:r.fr LrJrLt rpaQuuecru npr.r uououtll rpaQr.rra ua
Qnr. 2-64.

-, f lpn ToM >re 3naqeHvn IT* ,  m:0,25, F,: l  H Fz :5
66.nuuras B3aHMHafl r.ny6nua h" a npocrpaHcrB€HHbrx yc-
JIOBr'tflx [onyqaercn npu6.nu3HTeJrbHo B 1,5 pa3a MeHbtue,
q€M B nJIOCKHX, T. e.

2
3
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i l
> ,  n.  l .  t '

@ue. 2-66

Huxe npnnfra crreAyroqar cacreMa o6osHa,{eul,rfi:
H - nanob 

"u 
soAocluse (unu Han rreurp.oM orBep-

cTrrq flpH t{,cTeqeHHn tr3-,tl,oA Iqura);
.)

t r ol ' n

Ho: H+ ;i , rA€ uo-cKopocrb fionxoAa;
- f  

f t- l !

z - flepei[a4 (pasnocrr orMeroK ypoBuefi B BepxHelvr
rr HH>xHeM 6se$ax);

a,

a-6
2 6 : 2  - 1 -  

^ - ;
2 g

p -errcqlra flop.ora Bo[ocJrr,rBa c HEx<Hefo 6reSa;
p'- aurcofa nopora BoAocJrHBa c BepxHeFo 6ue$a;

h
I I - CpeAIIflff yAeJIbHag gHeprHg IIoTOKa B C€II,eHHH

0-0 n'epxnenr,6leQa orHocr.rrrcJrbH,o HauHu3ruefi
TOTIKH C)I(aT'C'|O Ce9€H'Hfl.

A.nq cnyqai ao,(ocfiusa

? o :  P  *  H o ,

.unfl cfiyqan HpT€qeHHfl Lr3-Iro4 trlHTa

e
To: -;_ * /10,

2

rAe e - BbrcoTa orr(pbrTHfl rrIHTa;
I - 6uroeafl rury6uHa B Hr.rx(HeM 6reSe;

hn: H-a - r.ny'6nna ltoATonJrenufi 'BoAocJIHBa;

4 - YAe;lssnrfi pacxoA coopyx(eHHff (*la I noe. il
urrzpfiuu).

- Bce $o'prvrnr conpff)*reHns Mox<Ho noApaBAeJrHTb Ha ABe
ocHoBHHe rpynnbr:

a) oonpqx{eHuff, ilrpu Koropbrx B HHx<HeM 6reQe co.opy-
xeH,Hq Ha6flroEaercrr AoHHbrfi pexl{lr c xaparffepoM sIIIopbI
cKopocrefi nb Qnr. 2-67,a (ua,H6o.n-'urue cr(orpocrt
Y  Ana ) ;

7  3ax.  125

97

Que. 2-62

6) c'onprxeHufl, npn r{oropbrx B HHXHeM 6reQe ycra-
HaBJrHBanrcff noBepxsocrsnrfi pg}K4lur c enropofi cropocrefi
Trila, npHBer€HHofo Ha Sllr. 2-87,6 (Hau6o.rrtru]re cKo-
p,ocTl'l y noBepxHoctu)

2-30.  CONPf lXEHHf l  EbEOOB
c AoHrrbrM PEXHMOM

l. OcHosHbre pacrrerHbre cilyr{a}r

c xpu:nofi nqArropa rfifia c 1 or r"ry6uun fts Ao rury6ugbr

h', , co,upaxeuuofi c 6uroeofi r.rry6rmofi t-h'/ (Qnr.
2-68).

.2. lny6uya, coupqxeunas co cx<arofi, paBHa 6uroeofi
hi:t. BT3TOM CJrleare rrpbrx,oK 6yaer He,nocp,eAcrB,eHHo y
cx{aroro ceqeuas (Sur. 2-69).

h[,t

c  lL r

cDue. 2-68

I
c

Que. 2-69

!

I
F - /
C

r.6t w*

----\ ir-.-
\/r ),)/ ) t,
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Que. 2-70

h r c t < h *

KpuSaa
nodnopa

cbue. 2-71

3- f-rry6r.na, conpr*.e'Hafl co clr(arofi, ueurure 6Hrosofi
(h <l). B sroM clyqae npbrx{oK rrpnABnuercfl K B,oAo-
cunsHofi cTeHKe rr Salon.Irr cx(aroe c€qeHlre. llpuxox n
3 T O , M  C J , Y q A C  H A 3 b I B A E T C f i  S A T O I I J I C , H H b I M  i N U  H A -
r B Ir rr y r bl M (Qur. 2_20\.
- llpy HyaeBoM unu o6parnoM yrsroHe AHa HHx{Heno 6rc-
Sa (i:0 u.nrE i(0) $oirunr coupr".enrrs re x(e, Ho BMe_
cr\t KpI{Bofi notnopd cI ua yuacrxe ornoHa Il,ofiyrlarorcff
KpI{BbIe Cs H Ct.

I
e

<Due. 2-72

@ue. 2-73

l'h.-(l '  Mex^y-cxarorr r.ny.unort hc fi 6rrr,osofi frry-6uHofi I ycrauonarct Kpr{Barr [roAnopa TH13 c 11 (Sur.2-711.
2. h. -1. floc.ne cxaroft r.ny6uuu ycraHoBnTcfl paBHo_uepunfi_p9xy-M ($ur. 2_22)-' 

---'

3. h")t. Mexay r.ny,6uuauH h.c n I ycrau.c.BHrcfi Kpu-Ban craAa runa bs 1ipwr. i_z'iy.

2' onpe4eJreH'e cx(arofi H conpqrKeHHofi nJry6r{H

___Cxaran rny6nua B Hrrx{H,eM 6r,eSe ft. oflp€r€Jrfiercff H3ypaBH€HHs:

rAe (,)c - TIJIOXIaAb c)r(aTono ceqeHHff;
g - r<os@@rnlneur 

..cKopocrr.r,. o,lpeAerqeuufi ro pe-KoMeHAoBauuor? aKaA. flaeJibecxsru ra6.n. Z_ZA.

__4n^ rrpffMoyroJrbH,oro ceqeHnfl trrocJrelnee ypaBHeHIieI{M,90T BH,[]

T : h c + - o q '
2g,p, h? 

'

IAe q - pacxon, qepe3 eAr{HHqy lllup}rrrbr coopy)r{eHr{fl.
Etts hc rrocJreAHee paBeHcrB,o Aaer

cretteuli, KoTopoe pe[raercrr Inod6,op,oM
BcJroMof areJrbubrx rpaQrr<oe.

ypaBHeHHe rpertefi
lIJII4 [p,Ll [IOMSUIH

Ta6ttu4a 2-56
3HaqeHnq xoafr$HqueHra ?

Cxelra coopylreHrirr

t

lrlcreseHr,re rrg Aorrublx orBepcrr.rft

I- lepena.4u 6es uuros
flepeua4u co rIr.rraMn
Bo.u,oc.russr naanuofi $opuu

ron (c uaAroft caurrrbfi
crrn):

a) npu uaaofi
BepxHocTH

6es ukr -
I IoBepxuo-

AnHHe crueHofi rro-

CO UI I , ITAMH

6) npr cpe.unefi AnHHe
n) npn 6oarurof t  rnnHe

Bo.uocareH naasuofi Sopunr

Ha Qur. 2-74 AaH npaQux Arrfi onpeAe.reHfis
cxarofi r.ny6uHn ft. u coupsxeuuofi c y,eft hi npn rrpfi-
Itoyroasnofi Sopvre py9{1 nocrpceuunrfi no ypuu"eHuro
npoQ. A. A. Vruu,ryc'a IZZI.

Ha ocu a6cqHcc rpa$r.rra orJrox(eghr 3HaqeHaq €n: a

no o"H opALr'ar s'aqe'Hfl +: I .
nK

tlflTb KpHBbrx AJrfi snauerufi g :1,0;

U Kp,lIByIO C,TeBa AJIff OIIrD€A,€JI,OHIIfl

fpa@nr<

0,95; 0,90;
, u

PD 
f t ,

F -' h *

"  h * ,

coAepx{r{T

0,85 u 0,8

(2-88)
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0,60

455

0.50

q46

0,40

0,35

lr0
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0p0

98s
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075

q7a

qN

0,60
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0.50

q46
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99

floargosaHne rpaQHKoM cBo.[,r{rcf, K ue.[ynut€My: ro
Iaunblr B€.rrHqfl8aM L" u q HaxollflT hR no sopxyae

T
( 2 - 5 3 ' ) u  € o :  

k -  
/

rkper roqry ocr a6cuucq coorBercrBytouyto troJyqeBHo-
ry 9EaqeEHKt Eq , tIpOBo.qnM BepTHKanbHylO JIHHI{IO 40 IIe-
peceqennfl c coorBercrByrourefi 3arannoily ? xpnnoft n
cHocHDr gTy rorrKy Ha ocb op,[Hnar, rre HaxoA]rM €c u
3a$eM ftc:Ecft* -

flepenecr ery opJIHHary E" Ha neBylo KpHByIo tr
onycKafl oT Hee uePnelt[nKyTp.Ha ocb a6cqncc, [onyq2-

€il Toqtcy, onpeAeJlf,totrtyp 8". Coupaxeauan co cJramfi

rry6nna hi: Ein".
Onpeaurenne cn<aroft uy,6mrn ft" B T'p a tr e tto H-

.EanbHoM ceqeHuu Moxruo rl,pou:tBo.ugrb rlo rpaQnry
nboQ. PaxManosa A. H. l22l ua $u.r. 2-15.

Eaa onpe.u,eJIeHHF cxalofi r.46run frq npaQrr na
$sr. 2:75 nocrpoeu B rorapuQruucecrofi KocoyrroJlb-
nofi cnsreMe Koop,uflHar; tro ocu a6cqncc ornoxeubl

hc
3EaqeEgf, B€JIfiEEH Tc: 

; , trO ocf, op.[lrFar - coor-
t o

tEq
-- BgrrgrBy1qrqrs 3HaqeHus $yuKqgu A:a . Kaxaofi

? D. T,l'o

rpuaofi orBesaeT cBo€ 3uaqeuue Qyurcqgu B:

floateoeanne rpaQRKoM 3aKrpqaercn B cneiJrcqeu- flo
.q,aEHbru Q, To, 6", m, c? E a Bblqrc;igror A u B E Ea
rpaQme HaxoAnT ToqKy trepecetleulln saKtlouuofi Jrvana
li r rpnnofi B. A6cuuCca l6qer repeceqeuf,s 3rllx nuElrft
otrp€I€Jlfler co6ofi ucKoMo€ orHolueHtrg tc, uo KoropoMy
f, Eaxo.Est ftq:tJo

rAe € - roaQQI{[Jf,eHT BeprHKaJIbHoFo cxarlts crp]lE, 3a-
auctrqgfi or orsocsTerbuoro orKPblrrt IqHTa
e 

rrzri '  n^ n. 
'  '  

\.:;, otrpeaeJrfierrnfi uo rpaQnrcy . : t, 
li f

lloglpoenEoMy q4 9!s9_B_e TeoperuqecKoro trccJle-
JtoBaHHn trpoft. H. E. Xyroncroro (Qu1-- ?-77\-

IIpr o6ucnux crerteaqx orxpHrafl e :Q62 + 0,65-
Pacxo.q qepes se3aronreEroe ruanoBoe orBepcrf,e ypfr-

Moynonbuofi 
-$opuu 

urnpruofi b oupenortelcs tro Oop-
MYne: 

b - tLbe l/u a"- *) (2-90)
wta

<Due. 2-77. fpaQurc

KOJtbflOeO CilCATUt e

*orqiu,are,ra aepru-

no H. E. Xg,eoaacong

(2-sl)

, (2-92 )

6

I  e \E: f t a /  u ras -

mTo

bc

,4aaee BbrqnarsKrr

u. 2-19 cuocoSoa) a

ray6wy h' ,

Eaxo4flT Enu
HOBA:

rrpnBeJleEHbIX B

. Coupxx<elflrylo

(2-8s)

hK (no orHoMy us

Eaxo^flT E.:!9
hK

xapa*rep'3yeMyrc orHoIrleEE€M €i : 
h: 

,
hK

uo upn6anxeucofi @puyae upo$- Paxraa-

t  Q : p e { Z S ( ? o -  E e ) , (2-90',)

r.{e ir:€? onpe/(engeTcs IIo rpa$ury

Jrf,qe snauennfi 9.
flpu rrry6nne Enrslero 6re$a t>hi ururoaoe oraeP-

cTEe SaTauluBaeTcg.
y 3aroIUI€EEono lquroBoro omepslrrf, Eelloope.[crBeflEo

3a lq,mou B cxaToM cerreHEg -VCTaflaBJrEBaeTcfl rayfnna

It, ueururan 6urosofi ray6nnbr sf,)Knero 6re([a f, u Ecs-

mllypacxoj l ,qep€SaToIUIeHHoeulHToBoeoTBepcTlreoEpe-
crur tro FpaQa.tcy u.pog. geprorycoea I{t- n. 1221 ra Sur-
2-76.

Ha oor a6cqucc eroro rpaQnra qrJIoxeHH 3HalIeBEs
0 ( t )
T r a Ea ocu optruHar ornocuTentflble uy6utttl €,
bh:,

orrpeA€Jlfl€Mbre H3 orHouleHuff €c :

Ha rpaQuKe Aag pfl,II. Kprrabrx, coorBercrByloqlx pa3-

EHM 3Eaq€HHsM OTHOIUeHHflT.

2-31. HCTEqEHHE HS-tlOA IIIHTA

flpu sunycxe noroKa u3-nor qura (cu. $nr. -2-66)
ray6nua s ixatou ceqeHrE ft" e yclroBrrsx IIJIocxofi sa,u,a-
qH Moxer 6utn olp€Aerena tro 3aBHcIIltocrI{:

hg :  e  e ,

.rleJrfleTcfl no QopuYae: F-
s :  pev 2g (To-  h) .

fay6nna B ol(aroM c€qeEElI

L:4?2 t '  
'#

L

2ha ,t ha'
- H E  :
h n c h K

B npaKTHKe Bo3!.loxnbl cJleryrctAue ruttbl 34fl'aq'

1. Hesaro[JleHHoe orBepcrHe

a) Aasu T, e, b; uafrru q-

flo e s T saxolsr r: +" 
no rpaQnry Xyroacroro

e: f (t). flocae qel'o Eo $opr'ryae (2-90) saxoAsr q'

7*



t00 PA?]]EJI NEPBbIE. OEIqH14

do: t t i  -  t  -A ro -F - t l

2h:"

l loc"ueAuee ypaBHeHr.re peuaer,cs noA6oporvr HnH rpaQH_I ICCKI{. EUCTPEC H YAO6'CC AJIf l  ErO PEUIEHH'I I IOJIb3OBATb.
cn rrpeAnox{euJrbrM npo$. M. ,U,. r{.epr'ycoetr,u rpaquxlrrl(Qur. 2-7s) 1221.

Bee4eu o6ogna'reHas:

- b  
,

ToJ- do , '  > t ,  
h c

: 6 0 i  E c  :  
h ^

Ha Qur. 2-79 npeAcraBrreu rpaQrzK saBuclrMocrH

t6 : I (r),
rle

1
1 -  t i +  

J

2 E:' 
' '

flo saAaHHbrM BeJrHrruHaM Q, zo H I Hax,o^qr L zo u Ei ,
uo Ei Haxo,uer T n ro .rl HaxoAffr Ha rpa$rnxe f;
(Aas sa{aHHoro g ). Toraa acKoMoe su,aqe}rre r.ny6unu
soao6or?H,oro KoJroArra

do : E'o n" - Ts Hnra do : ( E; - Eo) n*,
r A e

, T o
l ' ^  -  -
> u -

nK

2. 3aronleHHoe orBepcrne

(2-e3)

(2-e4)

q.

HaxoAffT e , hgr4 L. 3arcvr

2-32. pACqET BOAOEOAHOTO KOJTOAUA

prilrbr.
B xaqecrBe-_pacrlernoro cnyrrafi np,HHrrra rny6una ,B K,o-

{oaqe. .to':h-c", T. e. [pe.rlerrinufi ciyuafi paneucrna rny-
6r.rn (Qrr. 2-78,a). He q,eprexa HMeeM:

t ' o : d o J - t l L ' z o ,

.4.,-A zo - nepena.q rrpa BbrxoAe n3 KonoAua.
I4CKOMAff BCJIHIIHHA

d o : h i - l - ( a z o - h r ) .

3aueuss

ho : 14 ::-!'-- :
29 zs nI,  ,o: ,  '

nonyqaeM oKoHqareJrb,tro ypaBneHHe AJrff do B BHAe:

,,,4.nq oJrpeA€JreHHr_ AJrHHbr soAo6ofiHoro KoJroArIa r,po$.
l{. n. 9e,proycoe I22l p,eKoMeHryer [oJrbsoBarbcfl coo{.-
HOIIICHAEM

t x : h * g t n ,

P:0,7-:- 0,8;
ln- AJtHHa_. rrpbrlr(Ka, olpeAeaneMas no $opuy.ne(2-85) H (2-s6);
/r - ArlIIra raAeHHfi crpyr.r (,cu. Qur. 2-78).

a) . [auo T, h,  e u t ;

flo ors.oureHr{ro r :

uafi'lu
c

T
h*

d : a d o * F - D t .

4

@ue. 2-78
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2-33.  PACqET BOAOEOAHOn CTEHKH

Ans raureHus grreprnn, KpoMe soAo6ofiHHx KoJroAqeB,
sar.ny,6neulrbrx B AHo Hltx{Heno 6rreS,a, npuMenrror Bo3Bbr-
ualoquecfl Har AHoM so4o6ofiHue creHKrr (cu. Qu,r.
2-79,6).

,[la conpff]r(eHuff tro rntty saronJreHnoro [pbr]KKa rury-
6uua BoAu IIep'eA so,Eo6ofiHofi cresxofi .qoJrxHa y{oBJre-
rBopflTb paBeHcTBy:

t' -- c hi,

,au h! - Nr!rs1411a, cotrprx(eggas co cx<anofi;
o - xooQ$a[neur, xapan€pr{ayrourafi creirreub 3a-

TonJleHurr [pbrxKa.
Ha pncynKa BH,uH,o, qro neo6x.o,4r.rMaq Bbroora eolo6oft-

uofi cleuru

c : t ' -  H t  :  o h i -  H r ,

rAe Ht- Hanop Ha BoAo6ofinofi cTerrKe IIpH [epeJrr,rB,eqe-
pe3 Hee pacxola q, KaI{ qep€ BoAocJrHB rrpaK-
TllqecKor\o upg$ana, o[pe.rreJrreuufi vs Qopt'ry-
Irbr Q:7nb V 29 ni!:o;

m - roe00uquenr pacxoAa BoAocJrr{Ba; AJrfl npflMo-
ynoJlbnoro .fr Tpafleqo'u,EaJrbH,oro upoQu;ra
m:0,42;

,12

Hr : Hr,o- +2g

Ec.nu floryrreHuaff BeJrEqHna clt, To Bo,ro6ofiHaq cre,HKa
6yaer pa6orarl KaK He3arorrJr€unufi BoAocJIHB; ecJII4
c4t, N eo.qo6ofiHar cregKa 6yaer pa6orarr KaK sarorl-
.nesuufi BoAocJrrIB u e Sopruyny q ua4o BBecrH rosQQt't-

, h n ,
uueHr 3aro[Jr'eHr.rs o-fli l(cu. rd,6.n. 2-16) v IIoBre

\r lr  /
pr.rTb Becb pacqer.

Brtcory BoAo6ofiHofi creRru c, p,a6ctarculefi KaK HeBa'
rouneunuft BoAocJItrB, MoxtHo onpeA xgrb upH n'oMoulli
r.pa,Quxa (,Qur. 2-791. Ha rpaQraxe -io ocn a6cqucc ot-
JIOX('eUbI 3H,aqeHLIg

c s l, , :  
T * +  

.  
k  ,

a  u  r t

t\E es:ft. -Ht - Bblcora eqAo6ofiEofi creHKH, o6ecnequ-

Baroularr Kplrrr.IqecKylo Qoptrly ootrpn-
xeHIlfl;

h  3 - -

f t - ' " R  : V 2 a m 2  .
Hr,,

flo oclr opAHIIar orJr,ox(€Hbr coorB€TcrByIoIIIHe 1 3Hr?-

. Trr'egnff Eo ::- . fpatfur corepx{r{T rtffTb KpHBbrx EJrfr- h K

pa3r,r.rqHbrx r<oeQ$nquexroB ? llroJrb3oBaHl{e rpaQu-
KOM CBOAHTCfi K OTbICKaHILIIO 3HaqeHHfi 1 ' OlBerIaK)UlefO

saAaH,H.oMy orHorrresurc Eo s g.
Bu,cora eolo6oftHoft creurn

I | \
c o :  h x l t t  -  - 1 .

\  h  J '

Buoory Bo.uo6ofiHoft creIIKH, pa6,marou1efi Ka$ saron-
xeHublfi BoAo€JrH,B (c4t\, Mox<Ho onpe.IleJlsrb uo rpaQr{Ky

rpgQ. 1v1. A, t{eploycona na Sur. 2-.50 [22]. Ha ocHa6cI1ttcc rpaQuxa orJroxeHbr 3HaqeHHs B, ua'ocu oprrn_
IIaT - gHaqeHHff riu I 3,4eCb

n  -  a z  a z
1 ] - R Q t i  q o :  

h i  
r l a : I

"*plp 
l{plrBbrx, orBeqaloulHx pa3nHq_

6 c

_ . Haxo>xrteHue Bblcorbl B,qAo_
V k

6ofiuofi creHKn co ocyilrercrBJrqercff qreAyroqr{M o6paaou.
flo saAaflHH[4 4, fo, ? rr. rn HaxaA[rM orHoc*Te,rbHyto

ray6uny clraloro ceu,ennn Ei (cu. rpa$EKHa Sw.2-'24),

A z
orHocl,ITenrurtft neperlaA Ea : , r.I BbrrrgcJrfl€M 3Hd-

nK
qeHr{fl Qylrnrpfi A u B, flocrre s,eno fio rpaQnry $ur. 2-g0

Hr:L-3 Yr cs:fuo -H1 HJIH npfiMo

fpa$ur coAepxur

HbIM 3Haq,evusu A:

HaxoAr.IM ls .

Ilocle orono HaxoAHM

/
co: hr 

|  
, .  -

^ Hafi4ennyro rpfi noMorrtu rpaQuxoe Ha $ur. 2-Tg n
2-80 Bbrc,ory soao6ofiHoft cteirxri Heo6xo.Er.rr*,r,o necronnro
yBglErlllTb uO ypaBH€HLIrc:

c : c o l - ( o - D 7 ' { " ,

rAe o :  I  ,05  -+  1 r  10 .

.(.riuna soAo6ofiHoro KoJroAqa, o6paeosannoro eo.qo6oft-
Hofi cresxofi, onpe4eJrrercs raK x(e, xar 6urno yKa3aHo B
npeAbrAyuteM naparpase.

Vatp xuAKocrr{ o so4o6ofiuyro crenKy. Ec.uu sa nyru
cTpyll LIJIII IOTOKa, ABHX{yilleFOCff CO' CKOpOCTbIO t, H HMe-
rcIIIero nJroulaAb ceqeHfiq (I) , HMeeTcff cTeHKa HnH nopor,
CTOSIqHE HOPMANbIIO K IIOTOKY, TO IIOTOK AABI{T HA CTCHKY
c crnoft P, xorrropyro Mo)r(Ho ofipeuerruTn uo QopMyrre:

p : f - , '  / , 2 .
g

flpu pacnoJr'oxenlru creHKH rro,rl yrnoM 0 x sanpaBJre-
Hr{ro IIo:roKa

P : I^  
o '  

s in  o,
g

rre 0 - ocrprrfi yron, o6pasyenrufi H,anpaBJreHr.reM crpyu
C NJI'OCKOCTbIO CTEHKI,I.

flo eruu $opuy.rrana Mo)Ker 6urs orpe,lreJr€Ho AaBJreHHe
noroKa Ha _Ilopor, eoAo6oftHyro creur{y, racLITeJIb H T. n.

2_34.  CONP'XEHHE EbEOOB
C NOBEPXHOCTHbIM PEXHMOM

floe'epxuocrnuft pexuM corrpflx(eHlrfi ga6nrc,uaercfi HH-
xe ,BoAocJrHBHbrx n.rrorrrH npr{ ycrpoficrne Bo.qocnnBa c
ropH3oHTanbHbrM utrld rl,punoAHflTbrM H,ocKoM H ycTyrroM
B HHxHeM 6retpe.

'IIpn ray6uHax B ,Er{xrreM 6n@e, Menbrunx Bbrcorbr lroc-
xa, Ha6.nnAaercfi oAHa J{3 Tpex paso6pauunx Bbrrrre (cx.
n. 2-30) $oprtr AoHHono pexsMa.
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a et

3-
o
QnYgsF.iisst i 3:3-E Rl3iSR.

4 l

Que. 2-80.

' q 4

tpa$urc 3ailucu.rlocrtt ts:f(B) (dnn onped.eneuufl' BbLcorbl

0r7 0,8

+ 7 '

oodo1otinofi creturcu)
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PA?.qEN NEPBHN. OEIIIHfl

Onuruue AaHH_bre E. lrt. Kyusira [g] noseoau,rru cBfl3aTbrHApaBJIHgecKr.re 9Jr€MeHTbr,,oraevarcque [epBOMy KpHTrt_qecK,oMy pexr4 My, cneAyrorqefi eunupuvecxori saBHcH_MOCTbIO:

E r  :  l , 7 4 7 G s - 0 , 4 9  p  -  l , B 0 )  +  l , Z g  p  +  0 , 2 2 , ( 2 _ g 5 )
-  t ' * p

rIe
h R '

t t -  6stroBaf l  rJry6vtna,  orBeqarcu{af l  nepBor\ry KpH_THr recKor ry  pex (HMy;
p -  Bbrcora ycTyna;

l o l

!onnoni 0ane4

Que. 2-81

2-X. rrEPE[rAAbr

--__! :.9."rr [epena.4a o6lrquo BXoAflr ureAyrorrlHe oc[roB_
f ible qacTH:

I  )  Bxo. fHaff  qacrb:
2) crenxa rraAeHr{f;
3) so.4o6ofiuaff sacrb:
4) Bbrxo4Har qacrb.
Bx ,o .qHa f f  qac rb  npe4c raBJ rseT  co6o f i  o6HqHo  eo_

AoCJIHB c lrJHpoKHM rloponow HJ:H npaKTHq,e,cxo,no np,oen,rx.

F.s

6)
, o : T ;  1 : 1 ,
d - npesrrureHne rpe6ua BoAo,cJrHBa

p.e6pov ycryna ' (@ur.  2_g l ,a1;

- I , 3 0 ) + 1 , 9 0 3 + 0 , 4 ,

,  t z *  P
fA€ 6z: --;- 

;
nK

t2- 6a:rronaa rny6rrHa, orBegantilafl

i 
qect(oMy pe)r{Hil{y.

TIAA QII}IBHbIT'

(2_s6)

BropoMy KpHrH-

b - wspwHa Bo.qocJruBa;
D -JnVpWHa oTBol]flrqer,o pycJa.

B ycJroBufix -n.nocxofi saraqz
, - - - [ :  

t  o  6r  :  ] ,74t i  ( fo- - r ,79)  +  2 .
rIpHBeAeHHafl }1RHCHMOCTb IaeT BOSM.OX(HOCTb oIIp,eAe-nlrlb Er u no sefi 6rrronl,ro ily6""y ;r.-"'^'""'"

_ _Ans ETloporo KpHTHqecK,oro pex'Ma M'x{Ho n.oJrb3o_Barbcs euuupnvecrorl saBHCHMOirrrc, ycTaHOBJrenuofi HaocH,oBe onlrron !. H. I(yuaua, HMeroilI".ri uirA,
E : :  [ 1 , 9 6  1 +  0 , 1 ( l  - p ) ( 2 _ l ) j  ( i o _ 0 , 4 5 g _

B y,c.nonnsx n.,lo'croft saaaqu F:1, I{ ro,cJre.dgee ooor-H,O,[I€HH,e npLIH]IMaeT BH.{:

€ s  :  1 , 9 6  t j  ( E o -  l , T b ) +  2 , 8 0 . (2-e7)
Hs nocJeAHHx cooruoureirufi Mo)r{Ho oup,eAeJllrrb Berltqu-Hy Ez , a sar€r{ safrri n *y-6""} 12, otBenrarc111yrc o6_pasoBaHuro BToporo KpliTHrrecKofo pex(r{Ma.

n EbTCTPOTOKH
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B uxo.I lH a ff  r I  a crb nep,ena,r la ocyurecrBflqercs B BH-
.qe BoAOc.iII{Ba c [fl.Irp,oKH,M nopofoM HJII{ rIpaiffHrlecK,ofo
npo$Har.

a) 6)

Que. 2-83

2-35. OAHOCTyTTEHqATbIH IEPEnAA

flpu pacrrere exoAHofi qacrr.r oAHocryrreuqarofo flepe-
IIaAa B,o3il,loxGbr cJreAyroqHe ocHoBHbIe cJyr{4fi.

l .  BoAocnun c IITHpoKHM noporoM

flpu AnIIHe 6oroebrx creuoK BoAocJIHBa l>-2H (Qttr
2-84,a) H rropore BoAo,cJrntsa Ha ypoBHe AHa KaHana (nnu
c ne6onuuuu noA'beruoM nporr.rB orMerKI{ AHa) BxoAHafl
rlacrb n€penara pa6oraer KaK BoAocJIHB c IxHpoKHM no-
poraM.

OcHoenas pacqeruafl Qopuy.ira pacxoAa, yqeT saroIIJIe-
HHq H 6oxoeono cxarl{ff upou3BoAl4rcq uo $opuy.nau,
[pHBeneHHbrM B n. 2-13 AJIx B'orocJIHBa c IITHp,oKIIM no-
poroM.

2. Bogoc.nun npaKrl{qecKoro npoSHJIfl

Ec.nr.r 6oxosb'Ie creHKH BoAocJII{Ba HMeIor ue6o.rrltuyto
TOJIrrIIrHy, a IIOpOf HaXO.qI{TCff Ha ypOBHe AHa KaHaJIa
(Snr. 2-84,6) HJIa Hecl(orlbKo npunouHrr (Qnr. 2-84,a),

TO CTeHKy naAeHHt IpHHHM.aIOT 3a BOAOCII{B npaKTlaqe-
cKoro npoQuna. KooQ,QuuHeHr pacxoAa ttpn 3ToM [ipHHII-

d)

MaIoT, KaK rJrrl noJII4roHaJrbHbIX npo$n.nefi, n flp,ene.nar
m:0,42+-0,45. flpugaaaa rpu[o.uHffToMy rropory nJraBHbrs
cKpyrJreHas, roeQ$zqzeur pacxo.{a M,oxH,o AoBecrn Ao.
nz:0,48-:-0,50.

3aron.reu"ue yrrHTbrBaercfl r<osQSarlneHToM, onpeAeJrfle-
Mbrrlr no rpa$uxy Ha $ur. 2-35 rJrs BoAocJrHBoB rrpaK-
Tl4qecKofo oq,epTaHHfl .

IIIupuua B,oAocJrrrBa b onpe4eJrffercr no pacr{eru,oMy
pacxoAy Qo u 6Hroeofi uy6uue B KaHa-re fte. 

- 
Ec;ru pac-

xoA KaHaJra r locroffHeH, To AJIf l  B,oAocJrI{Ba 6ea nopo-
ra (Sur. 2-84,6) pacueruufi Hanop H AonxeH 6nrs"
paB,eH 6rrloeor? r.ny6nne t xayane hs.

Ec.nn BoAocJrHB 'ocyqecrBJroH c noporoM, To IIrHpIiHa rle-
p,enaAa orrp€AeJrflercfi n.o ir,anopy H, yhonterBopflroureMy'
paBeHcrBy ho:H*p'.

I I pz  nepeMeHH,oM pa ,cxoAe  B  KaHaJ re  r r r upuHy  nepe -
flal.a enr6uparcr c raKr.rM pacrreroM,.qro6rr cpeanxfi pac-
.IerHbrfi Harrop Ha Bo,(ocJr[Be H rasan pacqerHyro rny6r.r-
Hy B KaH ano ha. flpu elorr,r xole6auurr ropu3ouTa ts KaHa-
JIe OKall(yTcfl MlIHlIMaJrbHbrMLI.

llpu Q(Qo B KaHar€ npE rroAxo.4e K rrep,erraAy'
(c npnuoyFoJrbubrM exroAoM) 6yaer crraA, npu Q)Qo --
noArrop (Qur. 2-85).

h o h

t
t' ^fpt'(h"J

fxo=n ( hJ', oonor^o
r l

06nacmo cnaila l -Q
Qmin Qo Qmo,

tDue. 2-85. fpaSuK usrileHeHutt
eag1uu B xaHeJte neped nepe-

nadou

@ue. 2-82

tu

aw

@ue. 2-84
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3. Il[e.rrenofi repenaA

llpH pacrleTe rrleJr€Boro nepenaAa o6uquo 3aAarorcq
,uByMff xpafinuuu pacqeTHbrMr.r pacxoAaMr.r er H Q, ^nicoorBercrByprqr{Mu llu r.uy6nuaMu n raHa.ne frr v( hr.

rtoclterHae fira3Harlalor, Hcxo.4fl ]I3 cJreAyrouq,ux coo,6pa-
xeuufi.

Eqnu Ran6,o.nr,rgax ruy6uua BoAbr B KaHaJIe paBHa h^^*,
a HaHMeHbIuafi hmin, To pacs€rHbre 3HaqeHHrr-r.ny6au 

-oii-
peAeJrffroT no $opuy.rrau:

h t :  h^^* -  0 ,25  (hma*  -  l z . in ) ,  I
hz:  hmin+ o,  2s (hmax- n^rr l '  ]  

@-98)

^ !tf." Heu3BecTrrofr h*in rrpr{HnMaror ee or 0,83 Ao
0,50 ftmax.

3aAaqa 3aKnroqaer\cfl_ B ycra'oBJreHLrri TaKofi $,opruu no-
AocJIIlBa, rtpu noropofi Hanopbr Ha Bo4ocJrr{Be- Hr u Hz
.uns pacqernbrx pacxoAots Qr ,n Qz 6snu ,6u paeunr pac_
qerHbIM r.ny6unau B KaHaJre h1 u h2 (y,c.no,nree orcyr,crBnfl
rcpuuofi crraAa e xaHa.ne).

-Ecilw ruI{pHHy JparlerroHAaJrhHoro BoAo,cJruBa rrorru3y
o6ogHaqfirt uepea b (Onr. 2-83), roJrulr4Hy crpyri B crBo_
pe creHKH naA€rr.Hfl rrepes EH (r4e E -nex,o-topnrfi ro-
eS@aqueHt, npuuuuaeuufi o6H,rHo - paBHbrM 0,81, 

-- 
u

HaIsIofl ,6oxosHx rpa.ueft qepes n:atg0 , ro cpenHffff rur{-
pLIHa )rfi{Bor0 c€rIeHHfi B ,IIJTOCKOCTH XIeJrIt

6.p :  b  {  2n.0,41t  :  b  + 0, \nH.
3ry cp'eaHroro nfiplruy rrpunr{Maror ea pa6,ovyrc rrrnplrHy

IIp fl MOyr\]Jr bHof o BoAocJrHB a, 3KFEB aJreHTHOr\] A aH HO My TpA _
nettouAanbnoMy. A.ns pacxoAoB Qr 14 Qz 6yaeu HMerb
cneAyroulHe paBeHCTBa:

bir :
MKUh

Qz

(2-ee)

A2

K '
Qz

-_-/ fle

rvr tflz
llo.u.craerffr sHaqeHHe b.o noJryrraeM:

1

b + O.8n H, :  ! i -' ( '

4 2
b + 0 , 8 n H r - : - : -

K
Peman oTy cucreMy, HMeeM:

A z :

I  , 2 5
n - -

K

Qz: MKbip H'Jh ,
I

b'rr:

Qr : MKb:ce 4':o ,

yuuruearorqufi 6oxoeoe cx(arr{e.
flAXOAHM:

Q  _ A ,
tvtKH"{io K 

'

H, Ar- I{2 A1

H t -  H ,
( 2 -  l 0 l )

2_36. MHOTOCTYTIEHIIATbIN N EPENA,.[.

1. [Iepena4 6es noAo6ofiHbrx creHoK

BxoAgas qacTb B M,rriorocryrreHqaroM nepetrale paccqu_
TblBa€TCg TaK X€, KaK H B OAHOCTyTIeHqaToM nepefiale,
nosToMy c[erlHaJrbHoMy pacqeTy 3AeCb noAJrexHr JrHrrrb
IUTHHa repr{3oHTa"nuuoft cryrreul{ ilep,efla[a.

_B ueme rrzA€rurs crpyr{ na uep"on iryn."" B ,rroroKe
o6pasy_e rcn  cx<a roe  ceqeHr re  c  uy .6 ino f i  hc . l l oc l l e
cxalofi rny6uHn Ha r\opll3o.Uraansoft atyna"" o'6pury"*"
fpry.u"_no4nopa runoB, noKasaHHbrx ia 4rr. 

'2_g6 
u

z-dt. trcJrH LJIUHa cryneHu / geA,ocraTogga, To r(pnBar
rloArropa Iaer B KoHr{e cryneHH rny6nuy hlhn H yAe.nl_
Hafl oHeprrdq [oroKa B KorrqeBoM ceqeuun ne 6y.qer MI{Hr.r_
ua.nngofi. 3ro ,npl{Be.[er K HaKo[JreHHro xtEuernqecr,oft
9HeprI{H B IIoToKe v Mox<er BbI3Barb nep,ecKaKHB,rHH€
crpyH qepe3 cJreqyrcuue cryrleHn nepena.[a c B,o3M.oxHbrM
pa3pyrrreHr'r€M OOOpy)r{eHr{ff. floarcuy .4nnHy cryneHH
/ vnor.ocryneHqaror€ nepenara 6ee inoao6,ofiinrx creHoK
rlpr4HHMaror laror?, qro6rr Ha xefi pasvr€cTHJracb KpLrBafl
rlo4fl'opa or r.ry6nutt hg Ao r.ny6uur hrc c He6ontunM 3a_
naooM, T. g.:

t - l r + l o + 1 , 2 ,

rAe /r - AaJrbHocTb rr'oJreTa crpyH;
lo- tnuua xpzeofi uolnopa;

12 - 3AILAC .U,JIHHbI CTVTIeHH.

a)

Que. 2-86

b -  
I

K

K puSan nodnops c,

@ue. 2-87

(2-100)
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@ue. 2--88

llpoO. B. n. XypNn peKoMeHAyer Arrn
Jrera crpyn npu,MeHflrb $opruy.ny:

I r :  p  *  h * ,
a AIHHy KpHBOfi ll,Oflnopa /s orpeneJffrb
$opnryne:

h : ! ( o , T | h K - h " ) ,

AaJrbHocTI{ no-

(2-r02)
no y,[poueuuofi

(2-r 03)
l R

rre ix - KpfirnqecKr{fi yKJr,oH.

3anac AJrI{Hbr cryneHr.r npr{HuMa}or 12:)11*,
Taxru o6pasovr, florHaq ArHHa cryneHr.{ MnorocryilreH-

qaroro rr,ep,erraAa 6es eoao6ofinux cr€HoK nonyqaercs paB-
n,ofi:

I  :  p  *  32*  *  /0 .

2. [Iepena4 c BoAo6ofiHuvul creHKaMH
( nauonoxoJroAeBHbrfi )

(Q'u..- 2-BB)

Ha.rruqu,e e'oao6ofiHbrx creuoK Ha MHor,ocrynenrraroM ne-
pena.4e rrpHBoAHr efo pacq,er K pacr{eTy pfita oAHocry-
il,eHqarblx [epe,IlaAoB. Heuseecruo,fi eerHqHHofi rtpH pdrc-
qeTe ffBJIflIorcfi Bbrcora e,olo6ofinofi cresxH Ir AJTHHa cry-
fleHH n,epenaAa. O6nr.rno rtpr pacqere MHorocry[eHrrano,no
flepe[aAa ,IrpHMeHfiroT ABe pacrrerubre cxeMbr: l) c oALrH,a-
KoBbrMH rrepenaAauu z u 2) c o.u,usaronofi sHcorofi cry-
ueHH s.

a)  f lepBaf f  cxeMa.  l lycr t  no.nsuf i  ueperaA cocraB-
JIffeT 20, a qficro cryneuefi fn, Tofla IiepellarA Ha Ka]r(-

.,2
4ofi cryueun 6yAer 21: zr- zm- 

'o 
, rAe z0 :z+ +m '  2 9

Ha nepnofi cryJreHn tr Ha rrocJre.{yroq}re nprui{Maror
t ,  ,  -  

zo
- t -0  -' m

,[,.na oupeAeJreunff Bbtcorbr p1 rrepnofi creHKH na.ueuuq
saAalorcfl prrAoM esaqeuzfi ph Bbrrrr{cJrsror coorBercrByro-
UIH€ 3HarreHr{fl cxarofi r.ny6uHu hc r{ B3?HMHroft c nefi
, . 8f lc f r ,  HaKoHeIL naybuuu t1 :6h"  ,  fAe c :1 ,05 +-  l , l0
(cu. n. 2--32). Ha $ur. 2-88 BHAHo, .rro l:1/0*pt-zt,o.

flocrpoua rpa$nx tt:h(p) ro nocJreAHeMy ypaBHerrrrc
(nparrraa nznr.rx) v /1: o hi: l r(p1), naxo4flr roqKy re.
peoeqenufl erux rByx .nlrHnrt f t(pr\ n f ,(pr), .qarou1yrc
HCKOMOe 3HdtI€HH€ p1 LI 11, IIO,C.[O qeFO HaXOAfiT Bbil,COTy
eoao6ofiHoft creHKH c (o'r. n. 2-33) u Anr{Hy eoao6oft-
Hor.o KoJroArIa npr{BeAeHHbrM Bbrrle cnoco,6ov.

C;reayroutlle cryrreHu paccqr.rrbrBaror agaJrofuqHo. llpn
ttprMoyrronrnoft $,opue noflepeqHoro ceqeur{fl uepertaAa
lt,oxHg npu oflpeAeneHr{r.r c rroJrbsoBarbcr rpaQu.xarr,tu Ha
$ur. 2-79 n 2-80.

107

9cnaxoumeno

@ue. 2-89

6) B ro p af l  cxe \ i  a. O6osuas,Nrvr ,o,6ule€ rraAeHr{€ rre:

pena,(a qep€3 P, TOTXA S1:S2:g- :- !- ;  Tar{ KaK pl:

p m-Sr 
::, tO 3HAfl, p1, HaxoAfiT To, ray6fiuu fts 

" 
h:ln

(npu nouorur rpa$r4Ka Ha $nr. 2-74) Lr t1: o ni ; sa-
TeM OnperqflrrroT Bbrcory eor,o60fiHori creHKH cr, o6ecne-
qr4Barouyrc r.ny.6nny 11.

,4.ns c.ireayrcu?rx myueileft [ep,elraAa Bbrcora cleHKH rra-
,4€IIHS onpeAeJrrrercfl H3 paBeHcTBa:

P n + t :  S f t + l  *  c n ,
rAe ft-u,ouep cryrreHu.

llocrrelu rcro crynegb p a ccrrr4TbrB aroT or,4,qrrbHo,,H.xoAfl Hg
y'c.noeufi coflpsxeHuff c ropH3olrroM HuxHeil.o 6ue$a.

2-37.  EbICTPOTOKH

BrrcrporoKaMr,r Ha3brBaror cofiIpqramtque coopyxeHl{rt B
BLIJIe norKoB c yKJroHou 6olrure KpuTfiqecKono.

EucrpoloKu, TaK xe KaK H ll,ep€ra.qbr, .rlpnMeHfiror Afifi
[peoroJreHHfl Ha K3H3.i-r3X 60.nHuux paSHI{u B orMerKax
.4,Ha. 

!

B cocras 6ucrpotoKa BxoAqr cJreAyrolllHe ocH,oBHbre sa -
crn ($ur. 2-89):

l) exo4naa qacrb;
2) co6craeuuo 6ucrporox
3) ycn,oroureJrb;
4) BbrxoA.
BxoAuas qacTb 6ucrpor,oxoB ycrpauBaercfl r.r pa,ccrrr4Tbr-

tsaercff TaK x{o, KaK H BxoAHaff sacrb rlep,eJlaAon (crvr.
r. 2-35).

Co6creeHno 6ucrporor Aenaercff B Br{Ae JrorKa trpflMo-
YII}JIbHOTO I{JII,I TPAICqOHAAJIbHOTO CEIIEHIdg C YI{JIOHOM OTt/t ao t/zo. Illupuuy 6ncrpoloKa AeJraror u,ocr,osnnofi LrJtr4
nepeueuuorl (c cyx<euueu BHH3 rro re.reHuro).

1. EucrporoK c nocroflHHofi rrrupnHofi rro AHy
(Qu r .2 -90 )

(aorox 6u'crporcna);

KpuSaa cnaila bz

\./r

-iy'

4/\

tIeFexol

Q, =hs
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Kpuflan cdada bn

@ue. 2-91

@ue. 2-92

Ha A.nuse 6rrcr.poroKa B saBacnMocrr.r or rana nxoAHofigacru ycrauaBJlrBa'ercfl HJIH Kp'HBafl crraAa rarra b n vilu
Kpr.rBafl noArropa rurrs c 11 (<itnr. 2_gl).

Me ,ucrerr,eHrrr r{3-rro,A rqr.rra ($Nr. 2_92), To B sa,BH,cHMo_
crn or r.ry6auu B r{ourle rr€pexorH,ono yqacrKa Ha 6u-
crporoKe o6pasyercs. Hnr4 {puBaq cilana (npu hr}ho) Hilr4
KpnBan r,oArropa (npr h1{hs).

I HApaBJrHrrecKHfi pacqer co6crseHno 6lr,crpoToKa 3aKJrro-
qa,ercfi B Haxox(r{eH[Ir r.ny6kulr hc ilnu hr. v, nocrpoeHHlz
rpunofi ceo6oAHorl noBepxHocru Ha .u,.rruHe JrorKa.

2. Eucrporox c nepeMessofi urupuHofi no AHy

3aAaqa rHApa_BJrr.rqecKoro pacqera 6uctporoxa c fiepe-
uenuofi uupuuofi lto ,4Hy saKJrroqa,ercfl B 

-no16ope 
uupr{-

HbI AHa no rJrHHe 6ucrp,61e11a n,o saAagn,oii noctoqHHori
rny6uue ho{h". Perueuue orofi sa.[aqu 6ulo r{sJroxeuo
s  n . 2 - 2 5 .

. t

b
I
I
lB '

n
I
I
u

a
I

I
dorcmpomox i [lepexod

@uz. 2-93

(,*u:+*l \
- l

t2  I
BosMoxubr TprH,ocHoBHbrx cry_rrafl corrpflxeHr.ln 6ypuoro

IIOTOKa B 6UCrporore co cnoxorlnHrr II,oroKoM B OTBOnfl-
IIIeM KaHaJre:

'  
l )  h ' o > n o ;

2 )  h | :  ho ;

3) hlo < ho,

rAe ha- uy6ana B Haqafle nepexo.{H,oro,yqacrKa, coor-
BercTBytclulafi cnoxofinouy p,ex(LrMy;

hi-my6r.rua, corpflxrcHuaq . .oio""ofrr-'h) B KoH-
IIe 6u,crpoloxa.

fI e p e br r? c r y v a fi. nl'" >na. Conpax(eHr,re 6yaer c

B t o p o f i  c a y v a r ? .  h " o ' : h o .  B  g T o i M  e r y r r a e  6 y , l e r
KpurfiqecKaq Qopua co[pqx(eHurr Ha KoHrI,e 6ucrporora.

T p e t u f i  c . n y u a f i .  n i r q n o . e  o r o r i  c n y q a e  c o r r p f l -
x<eul{e 6y,1er B BHne 3aronJreHHoro rrpbrx<Ka B KoHqe Jror-
Ka 6ucrporoxa.

llpu erorvr ruecro npbr)r(Ka pae.rrnqHo B 3aBHcHMocrH or
AJrHHbr JrorKa 6ucrporoxa.

flpu 6onnruofi a"rritr,e JrorKa 6lrcrporoxa r.ny6aua .B noH-
qe-eno ft '  (Qu_r. 2-94,a) 6y,rer Be,cblra 6ansxa KHop,Marb-
uoft ray6un'e hs ri paccToflHHe [pbr>r(Ka or r(oHua 6trcrpo-

' l

!
.(q



TJIABA BTOPAfl . THNPABJIilIT ECKITE PACIIETbI
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@ue. 2-94

TgKa Olpe.llenflercff KaK AJIEHa / rpueofi lloAropa ofi

Mex(Ay rJIy6LIHofi h", conpnx{eHnofi c h6 rr ha.

flpu xop,orKoM JIorKe rJIy6HHa h')ho,,IIp'HqeM TaK KaK /
fleH3BeCTHO, TO ll h' lr h" ,HeI{3BecrHbI. B 9TOM CJyrIae
crporr KptrByro no4nopa A'B', tuna afi Ao rny6HHbI h

H KpHByIo ef conpax<euHblx c h' rny6ur h"; ilepeceqeulle
9THX KpI{BbIX Aaer CTBOp ft-ft, rAe a npoueofiler IIpbI-
x(oK.

C.rreayer BcerAa Ao6I,18arbcs corlpfix<eHns 6ucrpoloxa
c oTBoAffulHM KaHaJIOM IIyTeM 3aTonJIeHHOrO 'rIpbIX(Ka.

flpu n,olyreHul{ conpfl>rerHtnfl rlepBofi u.nu Brlopofi Qop-
MbI CneAyeT IIOTaCHTb fig6blrOX gHeprIIE Ha 6utcrpOrore
nHfu yarpoficrBoM yc[IJIeHHofi ltrepoxoBarocru- B JI'orKe'
nr6o iol66oftsnrn ITJIoAIIeM (utru- BoAo6ofiHofi creHKofi)
B KOHUe ,6StCrpOtOXa.

Vculenuan uepoxoBarocrb yB€JII'IqH'Ba€T rry6uHy B
,IIorKe 6utctpotora, B ToM cucre u ;7Iy6IlHy B ero Korlqe

-h', u yMeH;IuaeT conpq>t(eHHylo c neft rly6nny ho.

rJIe hy-rny6uYa B BoAo6ofiHoM KoJIOAqe y KoHua JIor-
Ka 6ncrporoxa B ceqennu x-x (Sur' 2-95);

h", -ruIy6I'IHa, B3avMHas c rJIy6HHoil hx B ceqeulln

x-x;
o  = 1 ,05=-  l , l0  -  xoa$$l IqueHr 3anaca.

Tax KaK hx :tfid+Ls: o h*, To I{cI{oNIax rny6HIIa

Kono4ua d: o ni-t- t z, r4rtr4 c sanacoM d:o ni -t- 
,

3aecn L, z _'nepeua4 r.ny6nu ,IIpH rBL[xo,ue H3 Bo,[06'0fi-
Horo KoJlo.u,qa.

flpn 6oltruoft AnHHe 6tlc, porox a h'r:h'o=h, u n*:n'o'

109

I
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T

@ue. 2-95

*F- t '
@ue. 2-96

flpu ua.rrofi lauue 6ot,ctpotox a h'* m h: HelI3BecrHbI lI

saAaqa p,etrraercg no46opou: 3aAaBIIIncr r.ny6uuaft d, na-
.  '  . t l

xonnT h'x, hx H raJlee d, xolopyto co'[ocraBJlflIor c pa-

Hee npuliqlofi u ilpH EecoBIIaAeHI{H - flepecquTblBanr.
Ec;rit racr{reJlb ycrpal4Baercfl B BIIAe BoAo6ofittot? creH-

KH (Sur. 2-96), To Bbl'cora ee c AoJIx(Ha yAoBJlerBopfrb

y,cJIoBHto ha: o h:;.

Mo>rso np'u6.nuxeuuo cqllTarb ha:t'-H r*c, orKy'u,a
I4CKOMA'I BbICOTA CTEHKH

c - o h " - H t .

caeayer np'ogepuTb He noryrlaercg ItH oloruaHuufi
npuxox sa eolo6oirsofi creunofi. Aluna so.[,o6ofiHoro Ko-
JIOIUA

/ *  =  0 ,8  /n ,

rAe In- AJIIIHa [IpbIX(Ka, onpeAeJlfleMafi flo QOptrlynau
(2-85) u (2-86).

,flpoQ. A. H. Axyruu [2] pex'orrleHry'er ArI]IYy eolo6ofi-
H,Orro Koro,Ilqa oflpe.(eJlqrb B 3T,oM CJyqz'e IIO soptrlyle:

/ * : B V  r . d  , (2-104)

rae T o- yAeflbHal 3Hepran B ceqeHHH 4-a ($ur'  2-96),

orHeceHHafl K HaI{HI'Ieuefi ToqKe AHa;
d - ray6uua eoAo6ofiHoro KoJlorqa.

2-38.  YI IET A9PAUHH TIPH PACqETE

EbICTPOTOKOB

B noToKax c 6olrurpllrlr cKopocTfiMH ABHXeHI{fl Ua6.nrc-

.[aeTcrr HacbrrqeHue ABr.rxyuleficq soAut BosAyXOM, KO',nOpOe

AtA; fi- 6door., cev 6,orrr''e cKopocrb retleHgn. Cuecr

K



l t 0 PASIEJ| nEPBbrn. o6uwn

Bo.{bl c B,o3AyxoM Ha3brBaror r H r po c Me cb ro. ocHoguHM
Sarrcpou, BJrusmtrluM Ha rI{ApaBJrHqecKI4e gJreMeHTbr
a3pHpoBaHHOnO noToKa, flBJrfleTCfl KOnHq,eCTBO./COAep)t(a_
ulerccfi B BOAe Bo3nyxa, xapaKTepr{3yerlloe orH,orxeHHeM
o6ren,Ia Bo3Ayxa x o6reuy Bor.br u- aoaayxa. Olo orHorrre-
HHe Ha3hrBaercff xoeSQH[HeHToM Bo3Ayxo,HacbruleHHs Lr
o6oeHa.raetcs F . OrHoruenue o6reua BoAbr x o6reuy
cMecfl Ha3brBaercs rooQQuqueuT,oM BoAoHacbrrr{eHufl p.
3rn xoeQQfiUneHTbr cBrr3aHbr rrlexny co6oft 3aBHcH-
MOCTbIO:

9 : 1 - p ' .
Cyurecnsyrcrr1He B Ha,crosrqee Bp€Mff np,r{eMbI p,eruerrHs

Bo,npoca o ABHXeHT.TU agpHpoBaHHbrx [oToKoB ocHoBaHhr
Ha cJreAyrouurx AonyirleHHfx:

l) coAepx(aquftcs n BoAe Bo3Ayx HecxHMaeM;
2) orcyr,crBy€T cKoJrbxeHr{e nysbrpbKoB Bo3,(yxa oruo-

cHTeJIbHO BOAbI, T. e. cKOpocTI{ ABLIX(,eHHff [y3brpbKoB, BO-
AbI H CMECH O,I.HHAKOBbI.

3tu Aotryqenufi trrosBoJrfiFor pziccM?TpHBsTb aapHpo-
BaHHyro B'oAy xax Hecx{rrMaeMyro cpeAy v [pHMeHsrb K
tteft 3dr{oHbl rr,IApaBJrHKH.

!.nn agparpoBaHnoro fiorora, o6oaHarraeMoro LrHAeKcoM o,
MbI 6yaena l{Merb cJre.(yrolrlre ocH,oBHbr,e ypagueHurr:

Qa :  @a  oa i

A;ts o6uquoro rroroKa

Q - o u i  o : p r , r a ,  Q : F Q o .  ( 2 - 1 0 5 )

flpoQ.A. A. Ca.6aHeee cqnraer, qro u,orepr.r Hatr,opa rrprr
paBHoMepHoM ABHX(eHnr{ aspHp,OBaHHOIO IOTOKa flOArrr.r-
HfiIOTCff KBaIpaTr{trHoMy SaKoEy c,o,np,oTr{BneRufl H K HeMy
Mo)KIIo rpr{Merrrrrb $oprrryay IIIesu

o o -  C " { R o i  , (2-106)
r.4e Ca H .Qo- coorB.ercrBenrro rcoeSQuquerir H ilrgpaBJrn-

q,e,cxafi paAuyc agpupoBaHHoro noroKa.
flpx stou ruApaBrr4r{ecKne 3JreMeHTbr lroroKa rtpu paB-

H'OMCpHOM AiBLI)KeHllH M'OX{HO HaXOAHTb, KaK !.Jlfl CACTOI1

BoAbr, Ho [Ipn tt,oBbrureuu,oM 3narreuun xoeS$ttqueura rne.
n

poxoBarocrrr. n'- 
B

.[ng oupeleJleulirfl cr(opocrll agpl{po,BaHH,oro rroroKa ttpru
paBHoMepHoM ABHII(,eHIIH, KaK yKasblnaer npo$. A. A. Hn-
qHnolpoBl{Il,I M,ox(H,o AJrff AepeBtHHbIx JrorKoB npu Ro(0,3 nt
rlpl{Merlflrb sMnxpurrecKyro Qopuy"tty:

c'o - 55R!s2 io'4,

a E,ns xoss,(puqiaeHTa Bo,u,osacbluleHHfl

AaHHOMy, Ho nporeKarculufi B CTeH,KaX C rroBbrrueHsofi rue_poxoBarocTbro n'- E n, rtrpuq,eM rJtfl € e ,uu".""oa"rn
oT yKJroHa I perona,eHryrorcff cJre{yrcque ggaqeuus:

0 ,  I  - : -0 ,2 0 ,2 -+0 ,4 > 0 , 4

1,33- : -2,00 2 ,00-3 ,33

Meururne 3'aqeHr'rfl x,oe$srq,'eirra E orsocsrcfi K Ra::0,1-0,3, a 6oarru,He 3uaqentfl-x Ro/ }, l i .

2_39. YCHJIEHHAfl IIIEPOXOBATOCTb
HA EbICTPOTOKAX

D,ns yru€HbureHr{fl cKopocT' H yBen'qeHufl 6'roeor?
r.ny6unsr Ha 6ucrporoxax [pr4MeHflroT y,cEJreHHyro uepo-
XOBATOCTb.

KpunonuruefiHue ey6rr (0nr. 2-gT) Aaror yBeJrrqe'r.re
xoeQ$uqu,eura uepoxoBar,ocrl{ 40 n:0,122.

.[;rn npauoyroJrbHbrx rorKoB c TaKHMH gv6rsun saArs fl_pqMoyroJrbHbrx rorKoB c TaKHMH sy6rrun ua oc_
soee na 6op aropH brx rrccJr eAoBa ttuit 6sna y,ciaHon.ueH a cJre-

1 , 3 3

AyIOUIafi 3aBHCHMOCTb:
CJIE.

(2- l0e)

0214 +
0.00084

R

Ans 6yroeofi KrraAKH (npu t<0,48) npo$. A. A. Hu-
qHnopoBEq peKoMeHAyer cJreAyroulue 3aBI{cuMocTI{:

(2-t07)

(2- 108)

npo$. A. Aj
aspHpoBaHHbII'I

AHAJIO'THqHbIII

Ans pacqera HepaBHoMep,Horo ABHx(eHHfl
Huunnoponuu ttpeAJraraer paccMarpllBarb
IIoroK, KaK Srznriznuurft H€a3pI4poBauHrtfi,

rofol

I  A .  A .  H n q n r o p o B n v , E u c t p o r o K n ( r ' ; r . o x y p c e  H .  l l . A n u -
o.truosa-l'u.q,porexnHqecxue coopy)KeHus, T. I, 1934). @ua 2-97



TJIABA BTOpAfl. rHnpABJrHtlECKrrE pAcrtETbt

Que. 2-98

-/HI,I,H Mexqy BbIcry[IaMH 1,5 u u R:ho rooQQr.rqa€HT 111e-
poxoBarocru l{Meer gHaqeuue n:0,068.

Becuaa xopoulrM nprdMepoM 6ncrpolo'ra c ycr.IJresH,oft
ruepoxoBarocrbp ffBJrffercfl nJroroxoA Me)KAy peKaMII lla-
yrtoft u ,llayraeofi (cxouctpyuporauunrft LIHx. Kpeficne-
poM) (Qur. 2-99).

Jlorox llpffMoyrodrbHoro ceqeur{fl HMeer rulzpttny b:
:2,66 n, rly6uny h:0,6:1,0 u H y,KJr,oH l:0,03. Bu,co-
Ta 6aprepoo cocraBJrffer a:0,5 tt, paccToqHae lvrexAy
6aprepanrn l-4,25 ,r; rosQ$uqueut uepoxoBarocru, IIo

'p€yJlbraraM na6arcAesnfi, 
- 

brasa.ncn paBHbIM: n:0,05
a a

E p H  =  
-  0 , 5  u  n - Q , 1 2  n p n  _ - - 0 , 8 .

' h ' h

Huxe npmBo.u,fiTcfl AaHHbre p$yJrbraroB la6opatopublx
acc.IleAoBannfi A.ns pa3rurrHbrx rlrtroB yctuenHofi uepoxo-
galocral. llp,u enorrr o6osHaceuo:

b ^ h
P  H  - : o '

n a

a )  f l o n e p e q H b r e  p e 6 p a  v s  n p f l M o y r o J I b -
H b I x  6 . p y c K o t s  ( $ r a r .  2 * 1 0 0 , a )

I 000

C :  
: 4 7 , 5  -  l , 2 c  |  0 ,  I  P ,

r.qe C-roaSQuqr{enr n Soprray.ne IIIeen.

6 )  l l o n e p e q H b r e  p e 6 p a  I f 3  o K p y r r I e H H b I x
6 p y c x o o  ( Q u n . 2 - 1 0 0 , 6 )

<Due. 2-99

& _

!  E. A. 3 a l .r .a p a H, I4cryccrnennafl  rrrepoxoBarocrb, Hay,111"r"
s a n H c K H  M H H B X ,  1 9 3 5 .

t l l

@ue. 2-100

: 5 0 , 5  -  3 , 3  o  *  0 , 2  p .

floc.neAnte ABe 3aBr{cr{Mocru ,(aubr a.us 8 }- o}-5.

fIpH yrcnoHax, orJr'rr'brx or 0,ll- 
1 000

) , B e J r H q I , I " y - c , H a f i -

A€HHyro tto BbrrrreflpnBe.[enHarM Qoprrly;rau, Hyx{Ho yMH,o-
THIL Ha ttorpaeo,rntrr? rosQSraqrr,eur k, egsrbrfi us ra6n.
2-37.

Tadtutqa 2-37
llonpano,rHblft xoeQsuqwesr k

n )  T p e y r o J r b H b r e  s y  6 b f r ,  p a c n o J r o > K , e H H b r e
n o  r e q e H r . r r c  ( Q u r .  2 - 1 0 0 , o )

l o o o  s . _
- - ; - - A - 0 , 6 7 o + 1 0 , V  p ,

L

rge BeJr.rrruua A 6epercn uo ra6a. 2-38.
r )  3 y 6 t r ,  p a c t r o J r o x < e H H h r e  n p o r H B  T e q e -

n r{ s ($ur. 2-100,a)

lg0 
e

c :  
: A - ' l ' 3 3 o a  l o {  P  '

r4e Bernqtrna A 6eperca no ra6l. 2-38.

Ta6au4a 2-38
Bernr{PrHur .4

o,oe 
i 

o,r,

I 009
C

0,06
Tun sy6 len

3 y 6 r n ,
qeHHlo

pacnonox(eHHbre no Te-

3y6ra,  p*acr roJroxeHHbre npor i4B
TeqeHuf f



PA3NEN NEPB6IN. OEIqHH1t2

A )  I l [ a u r r t I ,  p a c n , o J r o x r e H H b ] e  t t o  A H y  B  u r a x -
M a r H o M  r o p s . z r K e  ( S u r .  2 - 1 0 1 )

_l 00c

- : 5 2 - 5 , 1 o - 0 , 8 p .

e )  O a u s ' o q n l r f t  3 H r 3 a r  ( S n r . 2 - 1 0 2 )

I 000

c  
: 8 5 , 8 - 3 , 3 c - o ' B P

( 8 > o > 3 , 5 ;  6 > p > l ) .

l r ) , i t u o f t u o f i  s r r r s a r  ( Q u r .  2 - 1 0 3 )

I 000
^  : 1 1 6 , 1 - 6 , 1 o  - 1 , 2  3 ;  ( 1 , 2  <  o  < 5 ) .
C

X,nn rllnoB lrrepoxoBarocru 
".i 0b0..*r, 

rIpH yKJIoHax,

orrurlnblx or i:0,15, BeJrraqnHy ̂  cJrenyer yMHoxHTb

Ha k (ra6.rr. 2-39).

Tafttuqa 2-39

3Haqenus KoeQ$uuuet r ra  k

@ue. 2-l0l

llo sQ$exrzeHocru rarueHufl 3rreprl{H Tr4rrbr yclr.ueunofi
u€poxoBaTocTlr paclloJraf aroTcg B TaKoM nopsAKe: <<}K>>,
(€), (3)) H <<6>>, <<r>>.

Becrua e$SerrranHbrM TI{rroM ycnneunofi urepoxoBarocru
B JI9COCIIJISTBHbIX JIOTKaX Tpafl€UOHIaJIbHOIO ceqeHl{ff c
6,o.nrurnvr yKJroHoM [7] oxasarucb .(,onnbre non.epeqHbre nepe-
nopoAKH, cna6xesubre floBepxy napofi peeK (ctut. r.r. 33,
Qur. 33-6). tlpn R:0,4 oHH Aaror n:0,020.

fulpaenuqecxuft pacqer ycuaeuuofr uepoxoBarocrli sa-
KJlnqaercfl ts atr6ope raKoro rr{Jra €€, roropufi o6ecne-
q[BaJr 6u cropocrb reqeHr,rfl, He npeBbrurapuyrc npe,{eJlb-
ttofi - omax; ,

flo Aaussrrrr Q, i, b, omax HaxoAffT r.rry6nny noroKa h,
rllApaBnl4,recxufi paAnyc R, ornoueuse p u neo6xo-1uMoe

t
sHaqeHne ; nln roe$$lrqueHr ruepoxoBarocru tto InKaJIe

L

(ra6.n. 2-18), no KoropbrM 14 noA6upam ueo6xo;ttturtfi
THII I I IepOX'OBaTOCTH.

2-40. KOHCOJTbHbTE nEPEnA'u.br

Kosconruufi nepenaA o6nrquo ycrpatlBaloT B KoHue Ka-
ItaJroB, JrorKoB \nfr c6poca crpyu Ea Bo3MoxH'o AaneKoe
paccrofiHHe. Kottco.nrsuft [epeIIaA cocroHT [13 .rlorKa

@ue. 2-102 cDue. 2-103

6o.nrurono yKJroHa, ocyrle,crsrqeMoro B BMAe KoHcoJrH co
,crpy€H&rr,pzBJrflror{HM HocKoM B Koilrqe ee ($Hr. 2-104 u
r05) .

flpeoqoae;Bd€Mo€ KoHcoJrbro tta4euve o6osnaquM H€p€3 s1,
nanenHe Hr,Ixe [epenaAa - e0p€3 s2, a ,o6q,ee naIeHHe
rrepe3 s:

S :  S i  *  s z .

o6osHarIHM orHoIIreHLIe 
s] 

: f,, mrAa sr : ns Lls
s 2 :  ( l - a ) s .

I4g qeprex(a Ha Qnr. 2-105 Mox(Ho cocraBuTb raKoe
ypaBHeHr{e:

i l : t t s * / ' s i n 0 - H ; (2 -110)
npl l  0:0

i l - n s - , H .

Vnrrou KoIIcoJrH r.r ,pa3Mepbr ee [olepeqHoro c€qeHufl
AoJrlr{Hbr AaBarb uau6onruryrc cKopocrb reqeHnfl rro KoH-
coJlrt He 6o;lee AonycKaeMofi ,,gmax, cooTBe,Tcrnyroqefi paB-
HOMepHOMy peXHMy Ha KOHCOJTIT.

Aa.nrgocrb rroJrera crpyn c H,ocKa

'  
l t  :292ns cos o fs in 'o  1I

L

sin2 0 *
f t c o s B + 2 s ( l - n )

2gz ns
flpu ropr.rs,onTaJrbHoM firocKe

I r :  p  { r ^ th  + , t  ( t - " ) l

Ec.na upeuedpeub Bgrrugn,n'ofi f,, lo

h : 2 v  s  V  n ( l - n f ,

nAe <p - roe$Suquenr, yuuruoarcqufi ror€pu Haropa or
Haqa",'rbHoro ceqeHl.rfi Ao KoHrleBofo ceqeHlrfl
HOCKa.

( 2 - l l l )

( 2 - l  1 1 ' , )

Kpufun cna1a bn

Que. 2-104



TJIABA BTOPA6I. TNI|PAE,N HITECKHE P.ACT ET6I

<Due. 2-105

HocJeloeaHHe ypaBHeHHrr nil '- lt BbrnoJrHeHHoe nHX(.
6. A. M_auuauoM,.npuBo,lrrr K cJreAyrour.rM sbrso,qaM [22].

flpu 0 :0o uau6o.nuruan raJlbnocrb rr,oJrera crpyu no-
ryl{aercs rIpH n:0,50; npH 0:0o +- 30o uau6onuuaq
.lanbHocrb [onera coorBercrByer 3Haqe'Hr.rflM n:0,5-:- 1,0.

Ha npaxrure yron 0 npuHunaror or 0o .4o l5o, a n -
oKono 0.50.

O6osHa,{HM qepes p yro;r, c,o€TaBJtffeuolft HanpaBJrenueM
crpyl l  c ropasoHroM npu naAeHurr ee Ha auo ($ur.2-106).

TorAa rrfl roptr3oHTa.nruofi H neptnralrnor? co,craBJls-
roillnx cKopocru o 6yayr paBHbr:

L,x -- 
9{ 2gns cos 0;

oy: -V 2e ?2ns sinz 0 f gffrcos 0f 2(1-n) s];
(2-rt2)

, l  -

292 ns sinz 0 * lr cos 0 f 2s(l-n)

2gz ns cosz 0

flpu 0:0 a h:0

o :  { z g ' 1 l - n + n g z ) u  t g P :

BunrenprBe.4eHHble 3aBuctlMocrtr AaroT ilanbHocrb /r no'
a€ta crpyH, a raKx{e Bernquny I{ Ha[paBJIeHHe cKopocrlr
u y rHa HHxHero 6ue$a.

Ha upaKrrlKe pacnpocrpaHeH npocrofi np'IreM onpeAene_-
HHfi r.ny6r,rnur n,oponrr.r pa3MbtBa, o6pasyeruoft naa.arcueft
Ha rpyHr crpyefi; sror npueM ocEoBaH Ha roM, qro ruIy'
6tlua uau6o"tiiruero pa3Mbtea d B HH)I{HeM 6ueQe Paccqfl-

+{l - n

n

[2s 1 l nV2) + la cos 0l;

8 3ax.  125

Que. 2-106
(2 -114)

1 1 3

I
Que. 2-IA7

TbrBaercrr aHaJlor[rqHo r.rry6uue el>lo6ofiif cro Ko.[onIIa 11
JrorrxHa yloBnerl lopxrb (Sur. 2-lC7) paoen.:rBy:

2

6  k . : A t t ,

, l l

r le hf - r .ny6uHa, conpfix<eHuaR c r"ny6nHofi,  hg n cxaroM
CCI{CHHI, I ;

o - roedrSHuuellr ,  xapaKTepHayrcul lr f t  creneHb 3a-
ronJreHuf l  upb lx(Ka (cu.  r .  2-32\ ;  o :
:  1 ,05  + -  1 ,10 .

fIo"[Haq rny6uua BoAst ,B BopoHKe pa3il{bIBa
vle.nunyro sHeprHFo re caefl]er B 3To'M c;-I]Ha€

r{oHqe cTpyeHanpaB.Ilfirculero HocKa I{ orpeAeagrb
MyJre:

q

a u i
T o :  s ' : *  h + d +  

, C

H  Q n : Q

BopoHxy p&3MbI'Bd npuHHMalor rpeyro.rluHofi Soprtu c
o r K o c a q u  I  :  1 , 5  v t n u  l : 1 , 7 5 .

Bnu4y r,oro qro sror flpHeM pa'cqera oqeHb npIaMI{THBeH
14 lt.e -vquTsieaer poaa rpyuTa. cite.ily'eT BB'orHTl nexoropltfi
3anac, of lpeAsrlqf l  nau6o.l luryrc ruy6uHy KaK

d t : s d ,

e > 1 .

Tar, uanpHMep, . I IJIa nJlorgoro .n€cca npHHHM2lsl e :2'

I Ipo6.  i \1 .  
'C.  

Busro peKoMeHny€r  sHaqeHHt e :2  -+2,7 '
-Hux. 

D. A. Mauuas opeaJlox(HJl cJlenyrcurnfi npHeM
pacqeTa BopoHK] .  pa3MblBa-^ 

Crpyn, yAapnflcb o AHo Huxtuero 6ne$a (cvr. Qur- 106)

r IoA yr .nom p (p  BF;paxaeTcn B pa-a 'HaHax) ,  pa3 '

renflercfl Ha aBe caMocrot.lre.{bHble crpyn A n B, TeKyurue
B nporHBononoxHble cropoHbl, c pacxo-[aMH Qe a Qn ,
lpr4qeM Q:4 e lq n . Pacupe,u,eJl€HHe pacxo-{oB Mauuan

[pHHHMaeT nO TaI(oMy 3aKO'Hy:

9 q
Q r a , :  , E ( '

to:t*d.
. 6 p a r u ' n
no Qop-

( 2 - 1 1 3 )

.Ilonycxan, qTo cpeAlH3 cK)pocTE B crpylx paBHbl Me)K-
Ay cotioft u'paeuri o, Mcx(Ho sat'trr r.ny6uHtt norar-z h4

n h B CJleBa H CIIP'aBa oT MeCTa YX,aPa:

ge Qs
f u a  - -  n  i t E



I t + PA?,qEJI NEPBHN. oEann

6)

cDua. 2-108

[Tpunne ho n hB 3a cx(aTbre r.ny6raul hg, Moxno or-
peAenurb ray6nHtr pasMbrBa dA H d; aHarorurrHo rtpa_
BeIeHHOMy Bbrrue pacrreTy.

I,Inx. 6. A. Mauuau ycraHanJruBaer rprr Sasnr ,pa3_
M b I B A :

. -a) EHTeHcHBH'ocrb pasMhrBa ctpynuu A u' B omtyaKo{Ba
(Qur .  2-108,a) ;

6) r.ny6uua pa3MbrBa crpyefi / .qocrnraer BeJrr{quyu d4,
AoctaroqHofi nilfl saronJreunfl crpyn A, n cJreBa o6pa-
Syerctr [oBepxHocrHrrfi BaJreu, uornouranuuri ns6Hror
gHeprHH, rrocJre qero narbnefiruufi pa3MbrB cJreBa npeKpa-
THTCfl;

n) r.ny6nua pa3MbrBa crpyefi B .uocruraer BeJrurru*g du,
rograroqso' tlJrr saro.rrJreHr.rfl crpyn B, n noBepxHocnruifi
Balerl  npHnBHraercf l  K crpye (Qar. 2-108,6). B 3anac
r.ny6auy pa3MbrBa creryer Haxo,.{r,rrb B upernoJrox(eHHE,
qro Bec_b pacxo/t ocHoeuofi crpyn Teq€T B HanpaBJr€HHH
crpyr{ B.

lsruya B,opoHr(n pa3MbrBa t: l I*I6
Ann uy6ruu BopoHKr{ pa3MbrBa B HH}KHeM 6se$e npn

HecBfl3HoM rpyHre npo$. A. H. f larpauree ua o.cHoBe re-
operarrecKux HccJreAoBaHl{fi upuxoAHT K raxofi saBucr.r-
MOCTH:

to  :3 ,9q0 '5 (2 -115)

r.lle Zo - VI€nbHaff SHeprl{fl IIOTOKa B KO,HUe CTp,yeHanpaB-
nrtouero HocKa orHocHT€JrbH.o ceo6,or,Hofi tto-
Bep{Hocrn Hr.r}r(Herg 6reea, r. e.

B3aHMHafl c r;ry6ruoi .h" B ,cxaroM ceqenrlu Ha ypoBHe
Borbr B Hr.rx(H€M 6ne$e) , to k:1,J4-

Eg{n a}aaorl (rae- uoon- AolycKaeMafl cr,opocrr), mxoaQ$uqueur ft np'H,Ma-ror no t66n. zJo-"-!r""o""o-
crlt or Berurrutrbr yrfia p, nupaxellH,oro B rpa.4ycax.

Tadttuqa 2-40

SnaqeHnn roe$QnqneHra f t

t2

O6uqsue rpyHrbr H
ckaJrbEbre rpyuTbr (noc.
n9 ,4n[TeJrbHofo pa3-
vuea)  .

O,ref i r  caa6ue rpyuTbr
(n.nsrnyxu)

2 , 01 , 7

2 , 41 , 81 , 4

2 1 4 2 , 7 3 , 3

2 , 8 3 , 3 4r5

J o : s 2  + h - t -  " v ?F  
2 s ;

drc - aeficrByroutnfi at,talr€rp sepeg rpyrrra B ilrr (rue,nr-
Iue Koropono B rpynre 900/6 sep€H no necy);

q - yaelrnufi paaxoA.

IIpo$. M. C. Bul3ro, Hcxo/rn H3 Teopr.ru rr.rApaBJrnqe-
cKoro npbrxKa, floryqnr cJrefyrouyro $oprrlyny AJrrr onpe-
AeJIeHnrr r.ny6nnsr BopoHKH pa3MbrBa:

t{acleusue 3HaqeHHs roeQQuur.reHra agpauHn oa cJre-
.4yeT Ha3HaqaTb B 3aBHCHMOCTH OT BeJrr{qHHbr cr(opocrH 0
u r.ny6uHur h B KoHueB,oM ceqeHHH crpy€Hanp,aBJrrronlero
HocKa tro AaHHbriu ra6n. 2_41.

/:

( 2  - 1 1 6 )

Tafttuqa 2-41

3HaqeHHq xoeSSuuHeHTa agparrnu oa

t1.: q^ kqo'' ,3'" , (2-rr7)
rIe or - xoe$SnUuenr agparlHra crpy,H, oup'elurReuufi

no ta6.n. 2-40;
& - xoeQtruuueur, 3aBucsu(Hfi ot cnoficre rpyura B

HH)KHeM 6reQe n or yrna P (cu. ra6n. 2-40).

M

Ec.nn a l aosr(.o" r:
|  , 4 t h "  

' nputreM hH - r.ny6rua,



TJIARA BTOPAf,. THIIPARTII,IqECKHE PACGIETA
1 1 5

Illaxrnufi noAoc6poc npeAcraBJl.fler co6ofi
aoAocnHB r(pyroBoro oqepTaHHf B IUIaHe
(noponxy), c6pacunanuufi  soAy B HuxHnfi
6re$ qep€ BepruKaJrbHyro uaxry r{ orBoA-
uoft ryHne.nr ($ur. 2-109,a).

- IlIaxrnufi eo.uoc6poc cocronr H3 cJreAyn-
uIHx ocHoBHux qacleft:

2-3. ITIAXTHbIE BOAOCEPOCbI

")
I

a) co6xpare.nrHofi BopoHKH
rpe6neu (Snr. 2-109,6\ Hln'u
rpe6na (Qur.  2-109,a);

6) nepexoArroro yqacrKa - ulaxrbl nepe-
MeHHOTO .rLHaMeTpa;

u) nepruxa.nrHoft maxrbr;
r) KoJreHa, coeAuHffrouero uaxry c orBo-

.q,qulHM TyHHeJreM;
A) orBoAsuero ryHuefls (ropnsonraJlbno-

ro HJru c yrnouorrr).
flponycxHax cnoco6socrr ItraxrHoro Bo-

a,oc6poca onpeAerqercs no Qopuyae:

(2-r r8)

C NJIOCKI{M

6es nJrocKoro

e : !2" R 1[6 ry;,, ,
rAe n-roeQ$ruueHr pacxoAa:

R - pannyc Boponlfi;
9

a-o
f / o : H +  ^  ;

z g

If - nanop na rpe6rie BopoHKLI;
tts - CKOpOCTb noAxOAa K. BOpoHKe.

I(oe$Qr.rur.rent pacxoAa ItraxrHoro BoAo-
c6poca-n,o otlblraM Ka'HA. Texs. nayx H- Il.
Posae [18] Moxuo oflipeAerlflrb .tto Qoptuy.n'e:

m : A  E "  ,

Que. 2- 109

r.ue A5- rm$$uuuenr, saeucqqnfi or npo$r,rra^ sxoA'Hofi
BopoHKlt, onpeAeaxeuufi uo ta6.n. 2-42;

a - IIOKa3ar€JIb CTetteHH, o[pe4eJlfieuufi TaKxe no
ra6t. 2-42.

2-4r.  PACqET BXOAHOn BOPOHKH

1. Boponra c nJIocKHM rPeSHeM
(no npoQ. A. H. AxYrrEuY [4])

Bopornna c IIJIoCKEM _IP{senr (Qur. 2-l l0) trpuueuser-
crr nprr ycJIoBHH R>7.H. Pa.uuyc BopoHKI{ npn HaTHIIHH
na rie6ie 6uqron oupeAeJlflercfl no Qopuy.ne:

R -
, *1/Tg lfr'

*  noba (2-l  le)

rAe flo - TIHCJIO 6HtIXOe;
bo -IuHpHHa 6uqxa e eepxueft qacrn rpe6un;

e - roaQQuuaeur cx(arnfl, panuuft B cp€AHeM 0,90.

Anusa nJlocKoro rpe6un B y'craHaBJlnBaercq B optaa--
.nax 3,5II .*<E* (0,4+-0,5)R, a yrol HaluloHa nn'ocKororpe6-
Hff a yCTaHaBJIH,BaeTCg B npeAeJIaX 4 :6o -:- 9".

l .  Tosraf l  c rer lKa I {  KoHH-
qecKH cxo l 's luatcs  .  .

2 .  f l  apa6oruqecKoro oqep-
ranur  (6es noABol f lue-
ro  yuac r ra )

3.  t lapa6oJrr {qecKoro oqep-
TaHHR c r (pHBonHnef i  suua
no,[Bo.u,nul l , lM yqacrKoM
npH HanHqHH npoTHBo-
BOAOBOpOTHhIx yCTpOHCTB

4.  Boponra c  nJIocKoHa-
KJIOHHbIM KOI I  14  qECKt tM

yqacTKoM c  I I t aBHb lM
BXOAOM

5.  Bopouxa c  nJ IocKoHa-
K J I O H H b I M  K O H H q C C K H M

yr racrKeM 6es 3aKpyr-
Jleggoro BxoAlroro pe6-
p a .

Ta1ttuua 2-42

2,25-20

5 ,6  -25

4,5 -25

4,5 -25

0,393

0,367

0,078

0,086

0,309

0,348

0,0E0

0 , 0 1 7

0t (
2tt \ ) '

flpe.nelrnue
3HaqeHuq B

8{,

0,279 5 ,6  -25
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PASEEil nEPBbrn, OEUnn

I

@ue. 2-II0

Cpeanar cKopocrb B Konrre nJrocKorio r.pe6nn
AeJrfl,ercn no Q'oprrry.ne:

0
": Gio $b r/ '

of onpe-

(2-120)

(2-r2t)

(2-r22)

crpyfi-

<Due. 2-I II

2. BopoHra 6es nrocKoro rpe6Hq
Boponra'uapa6o.rnrqecKoro oqepraHnfi 6es

rpe6un (Su,r. 2-l I I ) rrpnl{€Hrercfl npu
2H<R<5H.

Pa4uyc Bop,oHKH orrpeneJrflercr rr,o $oplryne
Cpe4naa cKoporrb Ha rpe6He onpeAeJrser,cq

Myne:

0u R :  z " * o l s n '
Oct uesrpa;rtnofi ctpyfixn crpouTcq tro ypaBHeHI,Irc:

g x 2

rAe r: R-B-0,325 // sin a ;
0,65// - r.ny6una noroKa B l<oHtle rlJrocKoro rpe6nr

(n,o 4anHuu onuroe).

Ovepraune napa6oruqecKofo yqacrKa noryr{aercfi [yrel\{
nocrpoeHafl qenrpantnofi crpyftru I{ orno}r(eHufi or Hee

hn
IIo HopMaJrH B o6e croponu 

;t 
(rae hn - ToJIITII{Ha

crpyu), qro ,qaer oqepraHxe napa6,onuqecrofi noBepxHocru
BOpOHKH H IOBepXH,OCTH nOT,OKa.

Ocr qeurpaaluoft crpyfiru crponrct no ypaBH€HnIo:
v -

nJIOCKOTxD
y'uroBHE

(2-r r 8) .
Dc So.p:

(2-120'),

(2- 1 25)

(2-127',1

gx2'  
! :  

"  "  
f x t g a ,

2ui cos" a

rfle .r E3MeHsercfi B npe-qeJrax or 0 .qo 0,9r.

To;tulnna crpyl{ Ha uapaSoausecKoM yqacrKe

I
2 o'r.

Cpeauna cKopocrb e nlo6ofi roql(e qenrpaJlbHofi ctpyfiru

/ qun: V o"R + 2g!n . (2-t 26)

Paccer roJrrql{Hbr crpyH hn, IrocrpoeHHe napa6orHrle-
cKofo yqacTKa h onpele.n€Hlle AHaMerpa ds BopoHKH B Me-
cre cxona mpyfi npoH3BoAI{Tcg raK }I(e, KaK I,I B BopoHKe
c nJrocKI{M rp,e6neu.

2_42. PACTTET TIEPEXOAHOTO YIIACTKA IIIAXTbI,

IIITOJIbHH H OTBOAflUIETO TYHHEJIfl

Haqarunoe ceqeuue flepexo,(Hono . yqacrKa ycraHaBJIH-

. Baercfl B gaBHcIrMocrI,I or AltaMerpa BopoHKuds. Fc.rruaua-
Merp BopoHKIr 6o.nuue AHaMerpa orBo.(qurero ryHHeJIfl d,
T0 ItJrfl nnaBHoro trepexo-u,a K lrraxTe ycTpaHBaeTcq nepe-
xo.qgufi yqacroK, Ha I@TopoM AHaMerp nocrenenno lI3Me-
Ht€Tcq ot.do rc d.

A.ns onpeAeJleHl{fi AuaMerpa rtepexo4uoro yqacrKa BbI-

sncJlflercfl cKopocrb n .nrc6ou cetIeHI'IE ?n:0,98 {ZgJ,*
nocJre qero AHaMerp d n B coorBercrByloqeM ceqeHHH

h n :

Cpelura cKo'pocrb B
KI,I:

0
2n (r - xn) a,

.nro6ofi TosKe uenrpa"nrnofi

- /--
an: V o! + 2st, * 2v,sin 

"{2f i  .Q-t 23)

flepeceveulle B BopoHKe cso6orHHx noBepxHocrefi ttoro-
Ka onpeAeJlfleT MecTo cxoAa crpyft -Ymax, B KOTOpOM ABH-
x(eHH,e npoH.cxoAHT oo cKopocTblo:

0 y : 0 , 9 8  Y  2 9  y ^ ^ * (2-r2+)

Tpe6yeuufi  AHaMerp BopoHKH npn
uo Qopnyre:

Umax OIIpeAeJIfleTCfi

4 Q

.u uy

onpeAeJr seTcfl BbI p alKeHHeM :

f 4 a
d ,  : 1 /

V  n ( ' n

B uecre, r,[o dn :d, nepexo,Anufi ]rqacroK I'IJII'I np'oAoJI-
xaercrr AaJIbIxe lg.ilu nep€xoAHT B BegrHKanbHylo'UHJIHH-
.q,puqecKylo naxry. ,[luauetp orBoJlffurero ryHHeJIn
nir6upatircrr H3 ycnoeufi uopualruofi pa6otn scefi cNcre-
Mbr H npoBepqercf Ha flponycK cTpoHTeJIbHOrO paCXOAa-

r,ne Uy- CM. BbIIII€.

d o :



TJIABA BTOPAfl. THnpABnH.IECKHE PACTIETN
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Pacqer IuroJrbHH H orBoArrulero ryHHeJrfl uaxrnono Bo-
aoc6poca Be.(eTcff Ha Ha[op ft, orcantrteaeMblfi or HaqaJIa
ur{nnrllpuqecKoro yqacrKa ur.qx,Tbr.?. r.u,e dn:d (9*. Qur.
2-109). Ec.nu cyMMapnaf, nbripi Hanopa B urt'onuse n
orBo.u,ffIrleM TyHHene cocraBJr net hs1 H ecJIH hu:4, To ue-
pexo.lHurfi yqacroK nepeBoAHTcs B uHJIHHtrpHqeaKyIo uaxry
c AuaMerpou d, paBHbrM JIHaMerpy orBoAqulero. TyHHeJIfl.

Ec.nn h-1h, orBo.u,Rrrtuft ryune;ru 6yaet pa6o.rarl ue
r IoJrHbIM ceqenneM co cKopocrb lo  ue 6oaee:

uo.r: 
+Q -r- t%-  

n d ,  
T  ,  - * ( h - h . \  ( 2 - 1 2 8 )

llpu 3HaqI{TeJIbHoM noBbIIIIeHITH pacxoAa cBep'x pacqer-

flono uaxruufi no4oc6poc M'o)I{er 6url 3aronJIeHHbIM.
PacxoL trpu 3aronJIeHH]I onpe.[eJls€Tcs uo Qopuy.ne:

f ,
Qsa":Q /  + , (2-t2s)

r.[e H*."- o6rqas Bblcora llraxrHorc no,u,oc6poca;
ha) - cyMMapHbt€ florepl{ Ha[opa Ha B'ceu JIJII{He

IUTOJIbHU H OTBOAflIIIeTO TyHHeJIfi npH nponycKe
pacrr€THono pacxo,(a a.

Cyr'rrvrapnble tt,o,repll Hanopa npn HanopHoM AtsnxeHuu
flO AnHHe IIIT9JIbHH I,I oTB6,ntl111ero TyHHeJI fl ha cOCTggT H3

norepb no Annfre ht H MecrHblx notepr ft, :

flmepu ro AJIHHe

hu:  h  *  hC.

4L
h t :  

T d " '

fAe d - Erauerp orBoAflIuero TyHH€JIfl;
L - l,nuua ulaxrbl, KoJIeHa u orBo.[flIqero TyHHeJIfl;
0 - cpeAHffi cKopocTb B oTBOAflIqeM TyHHeJIe Irpu

pa6ore eno IIoJIHbIM ceqeHneM;
C - xoo$snuueur n SoPruYle lllegn.

Mectnu'e tt,orepu:

S\ a2
h r : ) , (  ^  'i _ 2 9

rAe E (- cyrvrrura xoeQrfuquegToB MecrHblx co[poTI.{BneHHI{.
Ro

3naqenue ( arq KoJIeHa saBHclIT or orlloruenl{l 
d ,

r4e Ro-pa4{yc saKpyrrlerlHn (crra. Qur. 2-109, a), H
IIpHHHMaercfl

C : 0 , 3 5 ,

R o ,  

" p "  i : 4 , 0  
( : 0 , 2 5 .

flpu na.nuuulr ,upyfr{x MecTHbrx noTepb no,cJre.[HHe BbI-
tlucJlfitqrcr c yqeroM coorBercrgyloulero gsaqenun ('

2-43. noABoA BOAbI x nopoHKE

llppt' pacnoJlo>KeHl{I{ BopoHKI'I IuaxrHofo no,noc6poca
e6ausu TBepnblx creHoK (6eper, fpaHb [JIorHHbI, nueura)
ueo6xoAltM'o co3Aarb yaoBrerB'opnTeJlbHuIfi noAeoA Borbl K

tsopoHKe; Arfi erofo ycTpaI'IBarcT - pa3AeJIbHyIo cTeHKy'

coeAHHflIoulyn rpeo€Hb BopoHKH C 6epercM; 'npu HailrtIHI'I

,p;  *  
-  r ,u

Que. 2-112. Cxeua K pacqer7 oqepraHun paa)enb-
ttofi, creurcu g waxrnoeo eo)ocnuea

ua rpe6He BopoHKH 6rtqrcoe 6auxafiuufi r BbI'eMKe 6ltsox
o6re.a,uugercs c pasae.nsnoft cresxoft.

Ec'rn ocb g-U (Qnr. 2-ll2) np€AcraBnaet co6ofi npn-
Myro nHHHro BepruKa.nrnofi creHKH 6epera vfiu BbI€MKH B
rIJIaHe, A - paCCTOfHHe OT UeHTpa BOp'OHKH AO OCH g-9,

To oqepraHHe paete.ntHofi crenKH ycra_H_aB{HBaercfl tto
nper.rro$eHHoMy KaHA. TexH. HayK A. H.. Ceero ypaB'
HCHIdIO:

I  -  a r :  T .

3,q,ecr p u a1- yr.IIbI, onp€,[€.IIrIoIr(He TotIKy xpneofi pal-
[e-nnsofi creHKI,I B nJIaHe B rpalycax,
npH'{eM BepIIIHHa yrna p uorvreura€Tcfi B
rlellTpe BOpolIKH, a yroJl dr e roqrce f Ha
octt Jc-Jc, nepn€H.rlrxyaapHofi ocr g-U,
Ha paccroflHuu 2a o'r qeHrpa BopoHKI4;

T - IIocrsqHHHfi yroJl, y'craHaBJll{eaeMrtft He
yuroeufi KoHcrpyKrneHofi roJIulHHbI pa3---asrunofi 

crenrirl Ha rpe6ne (tovxa 6,

$nr. 2-112) H H3MeHflpuufics s npeAe-
Jrax otr 5o ,q,o 15".

0 2K'
t'o"oo: -^n;r* ' 

Kffi ' (2-131)

A 2Kt
vp :- (2-132)

uor.nr: 2; R '0,75H /(r * K, '

(2-r30)
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Il'.\l@ue. 2-113. Cxena pacnonomeHun qopoHKu ludxr'

HOeO AOdOCttUAA g UCecrrcoil npflto/tuHertuo(t cTeHKu

rAe uR 
"o,n 

H oRuo,.* - cKopocru f la rpe6He co cropoHbl

BOnOXpaHHnHUIa I'I BbIeMKH IIO OCH
x-x

R - paluyc BoPoHKH;
7(1 u Kz- xos$QuulaeHrbl' onpeneJlgeMbl'e n'o

KpHBbIM Ha Sur. 2-114, B saBv'
cHMOCTLI OT panHyca Bop'.oHKH'
Bblpax{eHHOrO B ,lloJIflx a-

cropocrn e rro6ofi ToqKe rpe6ua Mo)I{er 6url oflpeAe-

Jrena B SyHxullu yrla I :

I r - q  r  \
'Rr :  oR"o, . **  

;  
( ,  oR"oo-  t 'Ruo, . *  J '

r.u,e ? usuenser,cl B rlpeAeJlax or 0 Ao E .

0b
Sroveu6Taduyea 1oPonxu R I donsx d'

cDue. 2-114. fpafuug salucurttocru rcoeQrfuquenra Kt
u Kz or SeJtu\uHbL orH.ocure-nbHozo padugca sopoHKu

R
a

onpe4e.rHB cKopocr6 a R'- B HecKoJIbKHX TOrIKax rpe6uR'

Mo)r(Ho yKa3aHHbIM BbIIUe CnoCO6ou nocTpoHTb Uapa6o;tt't-
qecxnfi luuato* ,B.Jtfl Kax(x.oro as eu6paHuutx ceueHufi,

oilpe.4eJlneMblx yrnoM ? B sroM cnyqae BopoHKa 6yl'et

Hr,reTb acHMMeTpHqHyn sopuy H @b iiraxTbl nptl6.nuaurcn

K BbIeMKe uJIH xrccrxofi cregxe-

q2s q50 0,75 t 00a

2_H. CI4 OOH HbIE BO.U.OCEPOCbI

2-14. BHAbI cHooHHblx BOAOCEPOCOB

cHQOnnufi noaoc6poc npeAcraBnqer co6ofi aBroMaruqe-
cKH aefiereytou{ee coopyxeHue,. c6pacblBaloqee eoAY H3
BoAoxpaHHJrHuIa B nuxirinfi 6seQ uepes I'I3oruyrylo rpy6y

npfMoyroJlbHoro ceqeHufi, tlMelouyrc Bo3Bbllrlaoutlfics saa
ypoaneu BoAoxpaHHJlI{qa -yqacroK, pa6oraoulyrc npu 3Ha-
.IUteItH,O[{ pa3pexeHHLI. B CnQoHax C 3aTo[JIeHHblM BbI-

xoAl{bIM o{rBepcrHeM ,HaIIOp paBeH - pa3HOCTI{ ropH3oHTOB

BepxHeno H HHx<Hero 6rcQon. B cnQouax' pacfloJlox{euuHx

Ha ofoJl,oBKax nJIorlIH HrrU pa6oranutux 6ea 3aronJleHHfl

BbIXOAHOnO Ceq'eHHfl, Hanop paBeH pa3flocTH oTMeTOK Bepx-

uero 6reQa ll ueHrpa BtilxorHoro orBepcrus'

llo tpoimo oeeprzrHun rpySu cuQouu noApasAerlslorcfl:

a) Ha cN$ottu c sy6uarlu Ha nopore (0^"j .  2-I l5) rt t-

n, 3a.u" c xoa$$nlrHeHroM pacxo.La v 70t!;^.
6 f  na  cnQour i  i ana  Cn lpu i xa  . (Qn r .  2 - l l 6 ) ; -

" i  
na cu$onu c IIJIaBHb{M ouepraune-v .Ipy6^bl^^(Qtlr '

z: i i l  C r ioeQQuuuegroM pacxo!.a p:  -0 '8-0 :  0.83;- 
r) xi cn$on'qr rnna Mn.noBHsa (Sur. 2-118) c roo$-

$nrinenroM pacxo.u,a P:0,92.' 
flo coornoureHHro ceqeuufi cu$onnofi rpy6u pa3nl'Iqarcr

cHooHbI:
a) nocrofiHHoro ceqegnfl;
6) nepeMeuHoro ceq€H'Hff-
Cl6orin'A eo^oc6poc cocrour H3 e.EeAylou*{x ocIIOB-

nrtx qacleft:
a ) s x o A u o f t q a c T H c u $ o u u o f i r p y 6 l r c [ e p . e , M e H H b I M c e -

qEHHCM;

6) cu$oHnofi rpy6bl nocroflHHono HJII{ nepeMeuHoro ce-

q,eHfifl c noIIoJlHHTeJIbHblMH ycrpoficreaun AJIn ycKopeHun

caMo3apflAKrr H BblKflIoqeHun cnSoua;

I

I

l r

\
\
\ \

\t

qt>

8o0o6oinofi.

Eorxo0nan

Sxodnas
unu sadpano-
HAa KqOHKA

@ue. 2-I I5 @ue. 2-116



rnABA BTOpAft. THI?ABJI HTtECKHE pAcrtEThl

cDue. 2-118

@ue. 2-117

e) BbIXoAHoro yqacrl(a
cHSonHofi rpy6rt,  o6opyao-
BaHHOTO HHOTAa pa3J IHqHbI -

MH ycrpoftcrnauu Arq 3a-
TOnreHHfl BbrxoAHoro oTBep-
cTun v rauleHHg SHepfHIt

. BbrxoAf lIlero floroKa.
f lpn Hanopax . I Io  8-10. r t

cneAyer npuMeHfirr cHQonrt
f iocroqHHoro ceqeHHq HnH c
pacuupeHueM rpy6u K Bbr-
xo.[y.

flpn Hanopax 6o.nee l0,rz
MoxHo npHMeHflTt cuQonu c cy>KeHxervr rpy6u K Bbrxo-
Ey. 9ucao rpy6 cuSouHofi 6arapeu H pa3Mepbr HX rro-
EepeqHoro ceqeHHfl onpeAeJrflIoT,cq seahqHHofi pa'cxotra H
KoHcrpyKTHBHbrMH coo6paxeHufl Mlr.

2-45. THAPABJIHtf  ECKHH PACTIET
CHOOHHOfO BOAOCEPOCA

f uapae.nnqecxnfi pacrrer cnQouuono Bo.{oc6po,ca co-
CTOT4T H3:

a) onp€.rleJreHr{r npony'cxnofr cnoco6Hocru eo4oc6poca
rrnr r l  pasMepoB rpy6u (npn naHHoM pacxo. le) ;

6) onpeneJreHHs cKcpocleft n Aae.neHlafi B pa3HbIX ceqe-
Hr{f lx rpy6ur;

n) otrpetreJreHun Sopvnr cottpr)ircHllfl BbIXoAflqefi crpyn
c HHxHHM 6ue'$orrr.

flpony,cxHax cn,oco6Hoctr a cn$ouuofi rpy6sr onpere-
rsercrr no Sopuy.ne:

e : p r l t r { H r ,  ( 2 - 1 3 3 )
rAe <o - rrJror{a4b 

eBbrxqA.Horo 
ceqeuHfl cuQ'onnofi rpy6u;

Ho: H ++-4eficreyrourufi Hanop;
zg

H - reouerpnvecxnfi  Hanop, paenufi  .qrff  cI l$oHoB c
3aronJIeHHbIM eblxolo,v pa3Hocrn yponuefi Bepx-
Hero n HH>l<HeFo 6reQon, a nJIr ct'tQottoe c He-
3aTOnJIeHHbI[l BbIX'OIOM - npeBbIlueHHIo fopH3oH-
Ta B€pxHero 6te$a HaA I{eHTpoM Bblxo.ll.Horo ce-
qCHI,I ' I ;

oe - CKopocTb nolxotra;
p -  xoeQsnuueHr pacxotra cu$oHa.

KoaQQHuIreHr pacxoaa cusoua P orpex'enflercr no Qop-
uyJraM:

a) npH garottneHHoM BbIxo,(HoM orBepcruH:

I
P -

l /  r '#>'rt
(2-134)

l l 9

6) npu tlcreqeHttH B aruoc$epy:

I
P - 12-135)

r  |  !  r t 2r  - r  4  \ n n

xoe$SnqneHToB vecrsnx conpo-
Ha rpeHne no nJrr.rHe rpy6u,

r{ BbrxoAt{oMy ceq,eHnrc rpy6ur;
nJIOIUa-IH BbIXO.IHOfO Ceq,eHI, l f l  o)

paccMaTpr.{BaeMoro c€rr€Huf 0 nr
(o

T .  e .  k n
( l rn

0)
I ,  -  - -^ m -  

t *  
t

'  
t*- nJIoUIanb x(HBofo c€rIeHHfi HHx<Heno 6ne$a.

A.na rpy6br nocrofi,lrnofi urapausr (b:const)

. a
R p :  -  

,
an

frle a il an - BbICOTa BbIXOAHOTO U
ce,reHHfi .

paccr\4aTpHBaeMor0

tA, (2-1Bo)

r l ,e L-rgnHHd 3aKpynJreHrr no ocu;
R - paauyc saKpyrrreHHfl.

B.efiH,rr.rHa B rrpFMbrx cxo6xax (A) B 3atsIrcuMocrr{ or
a

oruorrrsnufl -; Aaercfi e ra6r. 2-43.
f(

a.
llpu ;- --( 0,25 roaQ$raqueHr conporuBn,eHl{e Ha 3a-

K
KpyrneHI{H (":0.

Ta6ttut4a 2-43

3saqeHas sernqHHst  .4

, , U  i ' , U

3,23

_ Koa$@aun'er{r conporuBJreHHrr Bxona n craQoHuyro rpy-
6y,_orHecesns l f i  K  ceq 'eHnlo fopa iS c t4QoHa,  paBeH ("* :0 ,1 .

_ KosSQa[HeHr cortpornBfleHzq Ha 3aKpyrJreHi{s}t B Tpy-
6e npaluoyroJrbHoro ceqeHufl onpe.[eJrflercfl rro Qopuy;re:

T l . , 9
f . l e  Z  L - R ; - c y M M a  B c e x

THISJIt-'HHfi H

OTHEC,CHHbIX

k n- oruoueHne
K NJIOil IAAII

,, : 
*10,724 a 0,27 4 (*)"]:

zsio, +olo, o+lr , or lr ,sslz ,zt

0r60'4 l ' 00r8 I 1 4 2,0

Koe$QuuHeHT conporHBJI'eHHs Ha rp€HI,Ie
Sonnofi rpy6u HJIH ee or,r,eJlbHblx ytIacTKoB

$.opruy.ne:
-  2gL

C 2 R

r.qe l - lJrr4ra yqa,crKa tpy6tt;
R - ruapaBrHqecKHfi paluyc;
C - xoeQQuunenr lllesn;
g - ycKopeHHe cltnbl Tqx(ecTI'I.

ilO ,II,JIHHC CH-

HaxoAHTCfl IIC
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flpn nepeMerrwoM ceqeur.ru rpy6n BeJrr.rqaHbr R u C 6e-
pyTcs niln cpeilHefo yqacTKa c nno[Ia4brc non€_peqHofo
ceqegHrr to.n:ba.p . TorAa cpeaunfi xoaQQnuue,HT conpo-
THBJTeHHTI nO AnflHe:

e ,  2 g L
I t p " r D '

" c p ' t c p

KoeSSuuIIeHT conp,orgBJreHurr Ha Bbrxol np,n 3aro[JIeH-
HoM BHxoAHoM ceq€Huu onpe.[eJrflercs no $opuyre:

/
(nux :  I  I  -

\
r.q,e

+ ) : ( t - k ' * ) ,
@ x /

h m :

Kos$Ququeltr co[pornBJr'eHnr HocHKa npu,pac[oJroxe-
IIHII ero Ha agru6e rpy6u 6es cyxeHufi nocJreaHefi oflpe-
Aerrrercfi, KaK Anfl 3aKpyureHl{fl. flpn orcyrsrBnu usru1a
rpy6nr H Hailwtvtt cyx(eHHrr xoe$Snuaeur conporuBneHuq
O:IIp'e!,eJIffeTcq. KaK ,4nfl CJyqafl MeCTHO|O CylKe,IIIlfi IOTOKa
('ra6n. 2-44).

Tadttu4a 2-44

HoeS$nuHeHTbr conporHBreHHq cylreHHtt

B ,IacrH'oM cJryqae, npu rrocrorngoM cerreglru rpy6rt a.nn
HanopoB npHMepHo ,tto l0 .tt, uef,Icrnynulufi uanop c yce-
TOM CKOpOCTH IIOAXO.Ia Hs COCraeIfleT:

&na cnSo,Ha c KoJror[eM

Ho: (nL+ x  e  k7)+r ,

4^un cnQoHa c BbrxoroM n aruocQepy

t_

(oK

H o :  ( t  +

fAe u-cpeAHrrf i  cKopocTb
(u:cruor* ) .

CuQon KoHcrpyKrrrau npoQ. A. fl. Mnronuua ro rn.upa-
BJIHqecKLIM csoficrsaila rBJtflercfl HanJryqunu (Qnr. 2-l I9).

Bo sxotrHofi qacru cusona HMeercfl Bo3.4yxonoABotrfirrlat
r,py6a, Ha[paBJr,eHHe xoropofi B Mecre Bbrxola coorra.u,aer
c Ha[paBneurceM rpy6u cu$oua.

o \  L l 2
r b z l- . - n  )  2 9 ,

BbIXorlH,oM ceqeHJ{II rpy6n

Kog$$nuneHr pacxo.ua cn@oHa Mnaoeuqa orpeAeJrsercs
no Qopuy.rre:

p -
. , { z g W + L h )

(2-r37)

rpy6u c
r'opnoM

r.4e (I)r - flnoulanb xHB'oro c,eqeHHff B Har{are
IIOCTOflHHbIM CeqeHUeM, H2BbIB?€,MOM
cuSoHa;

/ /-Hanop, paruufi  pasHocrn yponnefi  BepxHero R
HHx<Hero 6rc0oe;

Lh-raK Ha3breaeMHfi sQSerr pacrrrupeuun rpy6u,
oupene.nneuufi (ua. ocnoae reopuu BcacbrBaro-
ulux rpy6 u ryp6un) uo Soprray.ne:

L h: aL, H : -H- e, (2-1Bg)
8r7* *,

rIe
0)

m : ; * '

Cu$on npo@. A. f. Mnroen.ra, ilo raHHbrM orrbrroB
KaIIA. rexH. H?yK B, H.Tyuaunua [20], aaer xosQsuquenr
pacxo.ra, Ha 20-250/0 6o.nr,uufi, ueu cuQouu epyrax clr-
creM (aocruraer BeJIHTIHHu 0,92).

2-46.  AABJIEHHE B CI{OOHHOM BOAOCEPOCE

flpu pacvere cvrSona ,cJre,[yeT onpe.4eJrrrrb B,erzru4ny
cpe,4Tler,o BaKyyMa B ceqeHHH ua rpe6ue, npurreM gTor Ba-
KyyM He .(oJrlKeH npeBbrrxarb 7,5-8,0 ,lr c yqeroM noJro-
xeHHfl cnSouuoro ao4oc6poca Ha,( ypoBHeM Mopfl, T. e.
a6co.nrcruoe AaBJreHHe He .ilo,Jrx(Ho 6lrrr MeHee 2,0-2,5 u.

CpeaHee raBJreHHe e rro6oM cerreHur.r cu$oHa Ha ocu
tpy6u.onp€ae-rrserca no $,opMyJre:

Pn Pa) :  - + l 4 - Z 1  a z n - 7
rf ^/
l l n

9

" 0

2 g

0

( ' +lre ni
I

) ,
(2-13e)

Pn
rre -

T

Po

I

-- Cpe,q,Hee .ltaBJIeHrUe B paCcMaTrpI{BaeMoM ceqe-

H I . i L t B , { B O A . C T . ;

- ar,uocQepHoe AaBJreHHe B ,r;

us - cKopocrb rroAxoAa BoAbr Ko BxoAy n cuQoH;
h- npeBbrrxeHue ropusoHTa BepxHero 6leQa HaA

rpe6ueu cu$oHa;
21- pAcCTOtHHe OT qeHTpa BXOAHOTO OTBepCTHfi .qO

ropH3oHra.nrHofi ocu, npoxoAnulefi qepe3 rpe-
6enu cu$oua;

zn- paccToffHHe oT ueHTpa paccMaTpl{BaeMofo ce-
qeuHr .[o o,cu, np'oxolnu{efi qepe3 rpe6,eun
(uonoxuleJrbHoe HJrH orpnuareJlL'Hoe B 3aBHcI4-
I,rocrH cT Tofo, Jre)KHT JiH ueHTp paccMarpHBa-

eMoro c€r{eHufl HLIxe HJrH Bbnu'e grofi ocu):
n
s l  - , 9
)' W"n _- cytrluapustt? xoeQSuuueHr aorrporuBfieuHfi yqa-
I

crKa oT BxoAa .IIo pa,ccMarpl{BaeMono ceqeHHfl.

.Il,aa.neune c yqeroM pa,c[peAeJreHrrfl cKopocrefi s KpI-IBo-
ruuefiuopr noroKg no 3aKouy nro,ulanefi MoxHo roquee
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onpe.{ennrr no QopMyJIe, flpernoxeusofi KaHA. rexn- HayK

B. H. Tyuananou [20]:

[ r+( I  , ) ,_ ,1 ,  (2- r4o)
+ s r 3 (

F  P ^  -  ^  o l ' I  c \  - % 'E 2 : - + l . \ 1  - q l A  s l  _ - ^  ,-  ^ (  -  \ -  
-  

) t - z  2 9 '

Ar- pasnocrr orr.teroK ropu-
s'oHTa tsepxHero 6rcSa Lr
rpe6Hn BoAocJrI{Ba cllQoua ;

@ue. 2-I2I

11- paflHlc saKpyrneHHn rpe6nr Bo.ltocJIHBa:
12 - paALIyc sHeuHefi noBepxHocTll cusona;
a - Bblcora ceqeHnfl cuSonHofi rpy6ut;

(X()z-s-cy'MMa MecrHbIX norepb Ha yqacrKe 2-3'

Bsruqn,sa cna.qa ropl'tsoura Bepxnero 6neQa flepeA cH-

$onou or,peA€Jrrrercfl rlo Sopt'lyle:

IIpn y'crpoficrse n cnscrun'ofi rpy6e HocHKa- 4.na ̂or6pa-
cbrBaHHr crpyu r napyxinofi crenxe rpy6nr (Qrr. 2-120)
yroJr HaKJIOHa HOCHKa npE 3a"ll,aHHoM paccToflHHH- efo oT

BblxorHoro ceqeHufl HnH Ao ypoBuff Hl{x<nero 6le$a oupe'

.4erfl ercq ypaBHeHnfi MH:

2oz cos p (y cos p - x sin P) : gxz;

y : I cos a - clsuxsin c;

x : I s i n a f a B b r x c o s c t .

Cpeauaa cKopocrb B cx$oHe

!  : 9 { 2 g t  
,

r.[e I : 0,6 -:- 0,8;
2l pa,ccroanne or rpe6nn oroiloBKa Ao HocHKa no

BeprLKaJlI{;
g - y,cKop,eHl{e cHJIbI TfiX{'eCTH-

Beriuuuiy y Mo,)KHo IIpHHIiIMarb F fipen€Jlax or 0,3 // ao

0,75 H (rle H - HaIIop e cnooue); HaHMeHbuI're Ilor€pr{

Hanopa, BbI3bIBaeMble HO'CI'IKOM, [OJIyqalorcff IIpg u:
-(0,4 -- 0,5)H.

Bltx'llrcqegr're cuSona npfi [p'eKpaIqeHHIt EpI'IToKa BoJlbI

[poHcXo, I lHTnpHnoMoIqHcne4l , IaJ lbEonoBo3,4yxo i loABoAa
(Qur. 2-I2L).

g2

2

(2-t4r)

(2-r42)
(2 - 143)
(2-r44)

t t 2

- f s r \  ' - - 4 -
a f) 

( 
) '- '-2g:hu**h"Y*-cYMMa

Tpy6y cuQona H Ha cyxenl4e B sa6pa"rre
0 n- CpeAHflg CKop'ocTb B paoCMaTpHBaeMoM
16 - patrnyc 3aKpyf.,IeHHfi oCu rpy6n;

Irorepb Ha Bxo.[, B

cu$oua;
CEqEHHH;

2-K. BOAOnPO[ycKHblE TPyEbI '

2-47. OEIIIHE 3AIYIE[IAHH'

flpune,u,euHue B AaHHoM pa3AeJIe cnoco6rt rHApaBnI''Iqe-
cKoro pacr{eTa npnMeHflMrt AJIfl pa3JI}IqHbIX BOAOnpOnycK-
Hbrx coopyxeunfi ,  KaK, Hanpl{Mep, rpy6uarux H T}'HHenb-
Hbrx BoAoBbInycKoB, Tpy6 noA Hacblnf lMH Aopor H xaHa.[oB'

AoHHbIX u rny6HHHbIx oTBepcrufi nJIorHIt, pa3JIHqHbIx npo-
MbrBHbrx rpy6, crpoHTeJIbHbIx ryuue"nefi u r. A.

3ru cnoc66sr pacuera ,aaHbl Ha ocHoBe aHaJIH3a n o6o6-
uleHurr pnAa "na6oparopHbtx 14 Teop'eruqecKux ll'cg'IeloBa-
Hnfi,  npoBe.f,eHHblx B CCCP sa [ocJIeAHHe rolbl pa3JIHq-
HbrMH aBropaMn (tr.  14. Kyuuuuu, f l-  O. I(ou-e-1'.roauu,
A. H. l l leapuernl,  B. C. ] lypovoauu Lt np.).  Hau6o'nee
IoJIHO npH 9TOM H,CIIOJIb3OBaHbI HC',CJIe-lOBaHHff . l lou'

H. n. Poianoea B HHcrllryre Boaneo u MLICV HMeHH

B. B. Kyfi6urruena.

t  JlaHnu[t pa3.4eJl HanHcaH cr. HayqH. coTP. Kau.l l , '  TexE' HayK

H. n. PosaHosbrr.t .

Pacqeru npuB,or ,nrc f l .  r r r f r '  rpy6 6e3Hat topHbIx  (c t t t '

r f u r .  2 - 1 2 2 , 2 - 1 2 6 )  H  c  3 a r o n J I e H H b I M  t s x o A o M '

T .  e .  T a K  H a 3 b I B a e M b I x  I I o J I y H a r t o p H b I x  ( c t ' t '  Q u r '
2_149), y KoTopbrx BxoAH,Oe CeqeHHe 3aTOIIIeHO CO CTO'pO-

Hbr BepxH-ero 6reSa, ? B cauofi rpy6e IIoroK nporeKaer co

ceo6o ruo f i  noeepxnoc r lm ,  u  HanopHb Ix  ( c t ' t '  Qu r '
2-t52,  2-155) .

AjIq 6es,HanopHbrx r.r n,onyHarropHbrx rpy6 nara6o.uee o6o-

cHOBaHbr gKcI IepHMeHTaJIbHbIMH H TeOpeTI, IqecKHMH AaHHH-

M H  p a c q e r b l  A J I f l  r p y 6  n p f f M o y r ' o J b H ' o f  o  n o n € p e q H o -

Fo cer{eHuf l ;  npHBeneHHbIe MeTon,bl  pacqeTa 6esHanopHblx H

tloJryHanopHbrx Tpy6 HerrpfMoyroJrbHblx <<3aMKHyTbIX>> n'o-

neper{Hblx ceqesufi- (rpyr"rroro, oBoH"II.aJlbHono H T' A') Me-

Hee ToqHbr,  TaK KaK TaKHe rpy6u Lr3yqeHbr eule MaJIo H B

o6.nacru Hx pacqeTa HMeOTCTT eue HeflCHbIe I4 CIIOp_HbIe

"onpoatt 
(o 

'cyurecrBoRaHHn 
3oHbI (rBy3HaqHbIX rny6nH>>

n p u p a B H o M e p H o M p e x I , I M e , o B o 3 M o ) I { H o c T H I I p I { M e H e H H f l
gCHOBHoTO ypaBHeHHfl  Kp,HTHIIeCKI, IX r1y6nn np'H'6oJIbI I I l lX

HaiIIoJIHeHHflX H r. n,').

Bosdsxonod1odnqee
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2-48. KOPOTKHE HE3ATOnJTEHHbTE TpyEbr
KI OTBEPCTII f l  B TOJICTOH CTEHKE

l. Kpurepur{ saTonJreHHq

f tn ( - (1 ,2 - i1 ,25)  h*  man f tn ._ (  - (0  ,75_+0,77)Ho,  (2_145)

3asncnMoc.rn (2-l4S\ ron]^regbr npa i:0.
6) tlpa yKrroue rpy6u i)in Anfl se6olnruux orHocn_

u,ero 3HaqeHHr o:=!! -* ,o". b - nnpvna (ocrnepcrue)
.  B (H+p)  

L 'Av

rpy6u; B - rur.rpuna BepxH,ero 6rcSa; p - Bbrcora nopora
cp croloqbr. Bepxn.e,ro 6ue$a; r? - Hanop] ro npa$nxy
Qsr. 2-124, nocrpoeHHoMy no .4aHHbrM nccJqnoeiuuii

cDue. 2-122

cFue. 2-123

I fipuno,unnabre o,rc se6oarurxx orHocHTenbHbrx .IJIHH rpy6 ,u,aHuue
npuno.tlHbt H .[ns pacrrera orBepcrl{fi uanux MocroB.

* f lpn HenpsMoJ roJrbHoM ceqeHHH pycna B BepxHeM 6uese- cae.u,yer
bH

npHHHMarb c: -r rAe 9-naoua.[b xHBoro ceqeHxfl pycJra B BepxHeMc
6se$e nepe.u, rpy6oft.

EE3HANOPHbIE TPYEbI

0,. H. Kyuuna, o,npe.(eJrffercq orHocHTe,rlb'afl c)KaTaf rd,Iy_
-  h "  

'  L r r \ q

oltHa 
Ho 

, IIOCne q€rC, SHafl Hs, IO-ICqHTbIBaIOT II hc.

Moxgo oup€{crqru h, n np' noMorrl '  aHaror'sHoro
npa6,nra, rpnBeneuHoro na 4ui..  z_tzS]"ony*o' c rpa_

@uxa orHorrreH' 
" 

n'

,(a.nee crreAyer f,fp"o*"* r.ny6aHy h,, ru\DasrHqecKo-
fo JlpbtxKa, coltprlr(eHHyFo c ft .  **.

AIrfl Oeauanopuofi rpy6u reo6x,o,rayo, qro6sr hr, 6nrao
Me'brr le Bbr.orbr rpy6sr e, TaK KaK B [porHBHoM cJyqae
AJrfl 3aronJr'eHHrr ee rroHa406r.lrcq raKaff 

-r.ny6r:Ha 
no,ilrorra

h 
"* !?l'!p!l-yx{e 

3acraorrr rpy6y pa6orari nunop"o.
AaJIee cJ'IeAL.eT Onpe4enHTo a.nxHy npbrx{Ka /8. '
JHaq nilHHy rpy6n l, !,ausy npnrxxa /n a inpe.ferruB

a"lrHHbr yqacrKoB sxoAa /rx u urtBa 1"., ($ur. 
'2_l2J)

c 'o fJracHo yKa3aHHqM n.  2 ,  Mo)KHO Haf i rn  u 'paccrorunei '
Mex(ny rny1unaun h', n h.n. O6urqso 6es boruurori no_
rpeuHOCTH npH sTlOM MOX(HO IIpuHflTb:

h c n = h " + i l ' (2- r46)

(Dua. 2-I 24., 
:fr;:oaeucu-'tocrrl

h.

r/ ; :

** B nocJrerHee BggMc KaH,u,. rex'. Hayr r. H. Kocsxoeofi npoaerenurHccnei.oBaHHg r'ApaBnHqecKoro npbrxKa (conpnxexHue ray6nuu t \rr',HZflpuxKa) B pycJrax c Ooaruxv yKnoHoM rua (ao 0,82)
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@ue. 2-125. fparfruK saBucunocru
: f  (m,  o )

1) n'pu o[pereJr€HLIH hc Hc[o.Ilb3oBarb rpa$uxn Sur.
hc  hc

2-124 n 2-125, rpHHHMas BMecro 
Hu ""n h* 

sHaqe-

0)c 0)c
cxg :: HJIH ---:- T. e. BBo4ff BM'ecro r.rry6nu - nnou,a-

t"o .uK

un x(ItBbIx c,eqeuuli npn coorBercrByloulux HarIoJIHeHuflx'

a TaKxe IIoJIarafl o: I ;- a

2) flepenaA BoccraHoBJIeHHff zr orIP€reJIflTb' troJlb3yffcb

3ABHCHMOCTbIO:

Q 2  l r
? \ ; :  Qs.6 .In.6 - } ' r .oy'n.6, Q-t47)

rAe Q - pacxol;
I - y'cropeHn'e cH.IIbI Tsl*(ecrl'I;

oc.n - nJloula.[b ]KHBO|O C€q€HHfl npfi rury6uue hcnl

Qn.6- noJIHOe )I(HBO€ CeIieHHe B EH}I(HeM 6rcQe;
9',H.6- )I(HBOe CeqeHI',Ie B IIH)I{HeM 6reoe' coorBercrBy-

rculee ypoBHI,o B KOHUe rpy6bl;
,

An.tH U's.6- rny6I'IHbI norpy}K€HHs UeHTpoB Tsx(ecrH ce-

rreggft Q".o 
" 

Al.o

2. tlpe4eJIbHHe AJII{HbI KoporKllx rpy6

Koporrrur.r 6ynyr TaKHe HeSaTC/rrJr'eHHbIe C H!4)I(Hefo
6ne$h rpy6ut, y noropurx AJIH-Ha tpy6lt H'e ol(a3hlBaer

IJIHrrHHfl Ha nponycKHyn cn'oco6uo'crb:- 
il np" y*ot6 4y6ur i-0 roporxofi 6yaet rpy6a'

.qJIHHa KOTOpOft y.(OBnerBopfleT ycJIoBHIO:

hc

nR

4H -< / < (64 - l63m\ H,

rqe Jl - Hanop (cu. $nr. 2-122\;
m- xoaQsxuxeni pacxola [cru. $'opuy.nu

ilJrH (2-156)l;
TJIf,

4 H < / < ( 1 0 6 - 2 7 0 m ) h " ,
ri[,e ftK- KpHTtIrIecKaf rnyoHna B tpy6e.

(2-148)

(2-155)

(2-l4e)

l \

, " "  )

t23

6) l lpu yKrroue 0 <i<iK , npu6rnxanul€Mcn K irc
3Har{eHHfl BepxH,eno f lpex€Jra I no $opvy.narra (2-148),
(2-149) cne.lyer yBernrrHrb np]rMepHo Ha 300/0.

n) f lpn yx.none i) i  * H l>-4H xos$$nuueHr pacxo[a He
3aBHcHT or . [JIHnbr rpy6u, T. e. nocJlenHqs B rurpaBrHtle-
cKol\t oTHoureHHIl pa6oraeT KaK <KoporKas>, Ll, cJleAoBa-
TeJIbHO, B 3ToM CJIyq2a H'eT pa3JlHtl,Hfl Mex{Ay <Korp'OTrtoft>>
u <.rr.JruHnofi> rpy6ofi.

r )  B  o6u teu  c r yqae  rn f l  on ' pe feJ leHnn  BepxHero
npereJra .u,nfl Koporxux rpy6 cJle.{,yeT npu 3a.[.aHHbIx ycJlo-
BHflx ,ornp€neJtflrb AJtHHy xpunofi uoanopa /s (QHr. 2-126)
Mexi ly  ray6uHauu hg u h* .

flpu erol,t rny6nHy ftc M.olI{Ho onpe.tlerlflrb IIo rpa$u-
xau Snr. 2-124 n 2-125 (a npu l ienpnMoyroJlbHoM no-
fl,eperrHoM ceqeHH]l Tpy6EI, KaK U paHbue, npH6JIH)I(eHH'O

h c  h c  t o c  -  o c , -
flpr4}Jv|Mafl. BMecro 

e 
uilH 

Hs 
sHaqeHHs 

; 
vnrd ;; )t

KpHTnrrecKyro r.rry6nHy - coorBercTBel{Ho no sop-
MyrraM (2-57\ HrIu (2-53) (npn uenpsMoyroJlbHorM no-
nepeqHoM ceqe,nult rpY6sr), a aJtHHa xpnaofi uo.unopa /e a
rpy6e rocrox,HHofi IxnpnHbt o'npe.{eJlHTcs 'oAHHM !r3 Mero-
AoB n,ocrpoenas KpHBbIX ceo6oaHoft noBepxHo-c-Tll nplr He-
paBHoMepHoM ABHxeHHH nsroxa (cu. n. 2-22).'  

l lpeaeJrbHan .uruna KoporKofirpy6m 6yret: /o*/u**/."
(QNr. 2-126).

llpa elou Ha ocHoBaHI'tH ottblToB Bolreo Mo)KHo npu-
Hqrb (npn 0-i( ln) *:

lax  = 53,3 (0 ,385-rn)  h*  =  32 (0 ,385-m) H;  (2-150i

l c ' = 2 h * x 1 , 2 H . (2-151)

@ue. 2-126

D = 3 0 i * 1 . (2-r521

flpr.r npnrrtoM yKJIoHe tpy6nr i, 3aMetHo orJluqarcIueMcfl
oT HyneBofo, sHaqenun /"* no SopMyre (2-150) cn'eAyer
rI,oMHox(HTb Ha lloflpanounufi xosS$uutleHt 0:

A.rrs 6oaee roqHoro yrlera Bflr1frHtfl, yKnoHa tpy6ut
i)0 Ha /"* Moxcno [oJlb3oBarucn $opltyaoft:

/sx = (680, + 53,3) (0.385 + 0,63i  -  m) h* x

= (420i  + 32) (0,385 + 0,63i  -  m) H'  (2-153)

K taxouy oupe.[eneHlrn BepxHero .[pe-[eJla Nfi Kopor-
xnx rpy6 cne.lyer npu6erarl n oco6ux. cJyqaqx, Hattpu-
*"p, np" 6o.rruurofi uepoxoBarocrl'l rpy6sr; ,u'nfl o6slqHltx
xe uyqaeB BrIoJlHe I IpHeMneMbl np.H6nHxeHHbIe gMnnpH-

qecKLIe Qopuyau (2-148) n (2-149).

*  f lpn ArHHHbtx rpy6ax lgno3,3 h*o2P.,  a rpx i> iK" lcn ' (0:0 '8)hx '

3naqenflfl J"* n n gTHx cnyqaflx opHeHTHpoBoqHo r'oxHo npnllf iMarb

no Qopuyau"f (z-tSOl u (2-152), a rottuee no (2-t53)'
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3. Ilpe4e.rrnnbre Anr{nn rpy6, pafioraruulnx
KaK oTBepcrue B ToJrcrofi crenre

A.ns orsepcrnfi s roacrofi creHKe
I  < 4 H . (2*154l,

K guu o6uqgo orHocflTcq orBepcrnfl MaJrbrx' MocroB,
KOTOpbre HHOTAa B rH,4paBJrHrIeCKOM OTHO,IUeHHI{ MOryT
6urn H KoporKunau rpy6alvru.

4. OnpeAeJeHr{e KpllTurrecKoro yKJroHa

K,pnravecxufi yKJroH .u.na rpy6rr orpe..qeJrrrercfl no lr.

?-20. A"rrg ryy6bl [pqMoyloJlbHofo nonepeqgoro .ceqenuff
i*uoxuo onperelf lrb no rpa$nry i* : f(Q, b, n), t tpHBe-
AeHHoMy ua fr.rr. 2-127. flpn sroru Q-pacxoa e u\f cen
b-oraepcrue rpy6u B Merpax, f l -  xosQSrEuuenr rrrepo-
xoBaTocTu.

5. O6urne Sopuyflbr nponycKHofi cnoco6Hocru

Paccer nponycxnofi cnoco6socrn rpy6ur uan orBepcrnfl
Miuloro Mocra nprrMoyroJrbHoro flofiepequoro ceqeHr.rq (on-
poreJrenne pacxoaa Q) B cJryqa€, ecnt,t sa.[aHbr orBepcrue
b n no"rruurfi uanop H6*, rrn';ri oflp€.u,eJreHlre ornep,glus I
npH saAaHHbrx Q u Hs, npor{3BoAHTcs no $oprrny.ne:

Q:mbV zen \ ,  , (2-155)

rAe Bce o6ogRaqetruq [pe]KHr{e.
B c.nyuae HenpflMoyfoJrbHofo ceqeuufl coopyxennff BMe-

cro Qopr*nynu (2-155) Molr(Ho npu6.iruxenno rpI{MeHHrb
$optuyay npoQ. A. A. Vrnuuyca [24]:

Q : mnb*V zg n"J, , (2-156)
r @ K

r4e oK : - - cpeAHrrfl rrrrrpHHa no{oKa B ceqeTrH[ c KpI{-
nR

tuqecrcofi r.ny6uuofi;
nt x - xoaSSHuHeHT pacxora; ocranbHbr,e o6o-

SHaqeHHf l  npexHHe.
A.nq 6ucrporo onpeneneHua b* pa3Jrllqubrx flonepeqHbrx

ceqeHnfi MoxHo B,ocnoJrb3oBarbcq rpa$raxou, npHBeAeHHbrM
ua Qur. 2-na.

6. Vqer HecoBeprrreHcrBa cx{arnq noroKa

7. 3Ha.reHHs KoeQ0HqHeHroB pacxoAa npn iazO
Aflc KoporKHx rpy6

3saqeRns ros00nqnegroB pacxoAa mo eopuyau
(2-1571 rurfi npffMoyFqrrbHbrx r<,cporxlrx rpy6 c yrsroHou
,-u npHB€JIeHH H,Hx<e, s ra6l. 2-45.

flpn aru.rr,r lIJrfl Bxornoro oroJroBxa N 8 (pacrpy6Horo
c_ BeprHKanbHbrMH ,HeHHprrpulHMH creHrauu) npu $ :4So
(cu. cxeuy e ra6a. 2-45) roeQ$uqr.reHr pacxo.La c.neayer
onpeAenflrb no Qopuy.rre:

(  _ r ;  " \m o  - 0 , 3 1 0 + 0 , 0 2 4  
1 2 , 6 0 1 /  f -  ( 2 _ 1 5 8 )
\  /  b L  b ,  / '

rAe Bce o6oeHa.reHns yKa3aubr Ha cxeMe B ra6l. 2-45.
Aan oroJroBxa N! I (pacrpy6noro c BeprnKaJrbHbrMn

creHKaMr.r, AoxoAfiulnMr{ Ao 6eperor) peKoMeHAyercr Qop_
Myna:

mo  :  0 ,310  +  0 ,065  . o r l ' 5  $ .  ( 2 - l bg )

Te xe suaqeHnfl xooQ$ruue*Tol mo , yKa3arrubre B
ta6.n. 2-45, Mo>Krro 6es 6oauxofr norpeurnocrn npHHHMarb
Lnfl HenpsMoynoJrbHbrx rpy6, yquTbrBafl rtpn gToM, qro
.qnq opaBHHTeJrbHo <rrJraBHbrx> oroJroBKoB (Nb 5-l I ra6.rr.
2-45)_ npn Hannqr.ru HenJraBuoro conpnx(eHns orKpbrJrKoB
c tpy6ofi, HarrpuMep, npu Hanuqr{,H BbrcryrroB A-A np,H
conpflxeHua rpyrurofi rpy6ur c pacrpy6uuu oroJroBKoM
(Qnr. 2-140), 3HarreHra xoeQ$uuueHroB m 6, yKalannbre
s ra6r. 2-45, HaAo 'cHr.rx{arb npuMepHo na 370.

8. V.Ier BilHsHHer yKJroHa rpy6br Ha r(oeQQnrlneHr
pacxoAa

fl.o .uannuM orlblrots HHctrrryra Bolreo, opH€HTHpoBorrHo
MoxHg npHHHMarb, sro npu yr(JroHax ,)O ,ilJrfl rrpfiMo-
yroJrbubrx rpy6 roeSQuuueur pacxona, orpeA€JreHunfi a.as
i:0 (u'r. B nn. 6 u 71, Ha r(axqyrc 0,01 yBerrHqenufl
yKJroHa no cpaBHeHHro c HyneBbrM yKJroHoM cneAyeT
yBeJlr.rqtlBarb Anff Har.tMeHee nJraBHbrx oroJroBKoB Ha 30/0,
A.[q Har.r6oflee nJraBgbrx na 2olo

.[.nx rpy6 nonepeqHbrx ceq,enaft, gHarruTeJrbHo orJrHga[o-
ITIHXCfl OT npHMO,ynOJrbHOrO,, Harrpl{Mep, KpyfJrbrx, 3To yBe-
Jrr{qeHl{e c.rreAyeT npr,rHHMarb npr.rMepn,o s l7o Ha KaxAyro
0,01 yxroua.

9. KoeQSnqneHrbr pacxola orBepcrufi
B TOJICTOfi CTCHTE

n a s  o r n e p c r u f i  B  r o l c r o f i  c r e H K e ,  T .  e .  u p u
l<4H, sHaqeHnfi xosSSNqHeHToB pacxo4a, onpeneJreHHbre,
KaK yKa3aHo B lttt. 6, 7, 8, cJreAy'er yBeruqllTb B cpeAHeM
npr.rMepHo Ha 2-3olo.

10. fpa$nxn nponycxHofi cnoco6Hocrn
KoporKHx rpy6

f lponycruraq cnoco6Hocrb r t  p  f l  MoyroJIbH br  x  Kopor-
KHx 6esuanopuux rpy6 Molxer 6nru onpeAeJleHa H npu no-
lvtolr lrr  rpaQnxoe, npHBeAeHHbrx Ha $nr.2-141, no uuxti l l t t t
qacrf lM KpnBbrx-Hr{x{e ropn3oHTaJrbHbrx qeproqeK. fpa$n-
KIt cocraBJreHbr p,nn i:(J, oroJroBKoB Nb 4 H 6 g o:0. B
Apyrux cJryqaflx pacxoA Q, onpeAenenHnft no rpaSuxy,

m
cJreAyer yMHoxurb ,u;,r\e m -xos$$nuueur pacxoAa

Anfi Aausoft rpy6u, onpe4e.nenuufi corJlacHo yKa3aHHtlM

Vqecm HecoBepueHcrB.o cxarnfi n,oroKa B
roe$Qr.rqueHroB pacx'ora rn Sopr'ry.nu (2-155)
QrquenroB fft rc $oprrnylnr (2-156) .urrfl crTyqafi
yKJIoHa i:0 Molr{Ho rro npu6.rruxegn,oft

3HAqEHH'IX

v xoeS-
HyJreBoro
$optuy.ne

A. V\. Kyr'rxua:
m(wnn  m* l  :  f f i o + (0,385 - *o ) Fo , Q-1571

tre ffto -xoe$Quqr{eHT pacxoAa, gaeucsrqufi or oqepTa-
HHs cr€HoK BxoAu'oro onoJroBxa rpy6u, srt6upa-
euufi  corJracno yKa3aHnffu n- 7;

o
D
t  o  

-  
B - 2 o '

@tt

v -  
a  

'

@s - CeqeHHe rpy6u, BbIrIHcJrgeMOe npI,I f.ny6une, paB-
.Hofi sanopy naA noporoln f/;

Q - n.nouraAb 
-xuBorrr 

ceqeHzfl [oABoArrulero pycJa.

* B no.u.asagrcureM 6oruuruHcree cryqaeB cropocrbro norxo,u,a
npe.q,craBJrcercs BosMoxHuM npeae6peuu H npHHqrb HL:H.
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@ue. 2-127. tpa$u'K la'sucu.Ltocru i*:f(Q, b, n) 0na
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t25
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Que. 2-128, lpaQurc dtn onpedeneuun bK @o A' A' leunugcg)
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TpbneQoudanouoe
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3Ha,reHun xoaQQHqHeHTa mo Alrf l  KoporKHx
Ta6.,tuua 2-4d

npcMoyrorbHbrx rpy6 npH yr(noHe j=0

Tpy6a, Bbr[yuIeHHaB rc3
oTKOCa HacbrnH

BoporuuroBbrfi

0,300

@uz. 2-129

0,305

@uz. 2-130

f l  opralrrufi 6eg r(ouy-
con (ycrou c neprura.nl_
rrbrMH o6paruunru crefl-
K a M n )

l lopraasuuf i  c  Kouyca-
M H  r p u  o r K o c a x  I  :  l i l :
c  1 ,5  (ycro?r  c  BelJTrrKaJrb-

HhrMH o6paruuuu crer r_
K A M 1 4 '

o ,3 lo

@uz. 2-131

@uz. 2-132

0 , 3 1 5

Kopalopnnfi
0,330
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Pacrpy6Hsr f i  c
I I I H M H  C T e H K a M H .
$-300 ; ;;;";;
I  : 1 , 5

Tun sxorHoro ororoBKe
(BxonHofi uacrn rpy6u) Cxelra nxoasoft vacrn rpy6u

@uz. 2-134

Hbrpf ro-

Hacbr nt l

H
I Ipm -:> 0,6

0,335
H

l lpu - -  <0,0

o,3oo

0 , 3 6 1
Pacrpy6nuf i  c BeprH-

K a n b H b r M H  C T e n K a M H  ( H e _
Hbrpsrcrquun) npn $:30o

Qtuz. 2-135

127

Ifpodo.aucenue ma6n. 2 -45

f lpuueuaHue

a- BbICora
rpy6ur

.F/-nanop ua4
noporoM

Pacrpy6nrrft c BeprH-
KaJrb r rb rMH (HeHbrp f l  rou - tH_
M H )  c r e H K a M H  n p n  $ - 4 5 o

flo Soprrlyae
(2-158) 

'

@uz. 2- I3b

I Ipn  na lnvun
KorrycoB repeA
oTKpb InKaMn mo

MO)r (HO npHHH-
MATb TAKI, IM } I (C,
K a K  H  n p H  u x
oTcyTcTBHH

l 0

Pacrpy6uuft c Beprr.r-
KaJ Ibgb lMH cTe I IKaMH,  AO-
roAsrr{uMn Ao 6eperon

Pacrpy6nuf i  c Kpyro-
Bbr MH (xl lnno.nnuef inr iun)
H b I P f l I O E { I r M H  C T C H K A M H
npu $-30c a oTgoce Ha-
c b l n n  I  :  1 , 5

H
I  l p H  - ) 0 , 4

KaK Ann 6p6rgr -
K a J € 6 H . [ a x e
MeHbrue I IpH

. H
OOJIb I I IHX -  .

a
H

f ipu  -  10 ,4 ;0 ,365
a

I- lo Sopuv. le
(2- l59) 

-

@uz. 2-137

L-

@uz.
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m

Eaurennorft

cDue. 2-140

nn. 6-9, m6 - roeQ@urlneHr pacxo[a uo ra6.n. 2_45
AJrff oroJroexa Nb 4 unu Nb 6 e gaBHcHMocrH or roro, K Ka_I(oMy H3 gTHx or.oJIoBKoB 6.nuxe rroAxoAHT rlo 3,HaqeHl,rrcmo saAaHHHfi oroJroBoK.

Il. MancnnaaJrbHbre cKopocrlr B Tpy6ax
MarccuuaJrb'afl H3 cper,Hr{x no cerreHr.rrM cKopocrb B

Iq_T1u" coopyx(eHHrr npqMoynoJrbHofo c,e,reHr4, npH rrs-Becrnblx pacx,oAe e u pdauepax coopyxeHufl orrpeAeJrfler-
Cff H3 3&,BHCHMOCTH!

r4e { - ornorreHr.re Kpr,rtaqecnofi cKopocrr{ K Mar{cuMaJrb-
Hofi lrs cp€.itHnx no cer{eHtlsM B flp,eneJrax coopy-
xenurr; npu6.nuxenHo ero Mox{Ho 3aM€HHTb or-
HorrleHueM nnugnuanngofi uy6uuul Ha Bbrxotre Hg

r coopylK,enufl K xparrEuecrofi r.ny6uue; ocraJrbuhre
o6oggaqenufl npex(rrue.

3uaqegu'e { onpeae.nsercq no ,[aHHbrM, rlpHBeA€ftrHbrrM B
n.  13,  hK-cM.  Bbrr r re ,  i  n .2-19,  H bx- i lo  rpaQuKy Ha
Qur. 2-128.

12. Pacqer orBepcrufi ro MaKcHMaJrbHofi
AorrycKaeMofi cKopocrr{

a) llp" pacqere npflMoyroJrbHoro orBepcrnfl no MaKcr.r-
ua.nn_no:i cpeanefi tto ceqeHr.rro AonycKaenaofi (<<uepasurrna-
rcu{efi>) cKopocrH B npe.qeJrax rpy6fi a ton re.nnuuua or-
nepcrr.rr.b onpereJrfl€Tcfl tl3 gaeucprlrocru (2-160) c sa-
meuofi  ,(umaxfc-p Ha o4on, a nonuuft uairop B BepxHeM
obe(pe fls no Q'opMyne:

H^ - 29'
3

{  2 * ,

rAe Bce odoeHaqeHr{rr npex{Hue.

[Ipodottrenue ma6n. Z-45

I

t'ron

,  (2-162)
2g

(u,,*).0- +VT, (2-l6c)
A NPH H€IIPEMOYNONbHOM CEqEHH.II H3 SABHCHMOCTR:

1 .  Q
+  h * b *

(o*r*).0 : ,  (2_16 l )
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B B8^s+":q ssR S SFN=E
4>ue.2-141. I'paQurc Q:f (Ha, a, b, m) d,cn 

^iesuanopHblx u'nonyuanopHblx rcoporKux rpg.6 npnilo!?ot?.bHozo
ceqeHufl c eopuao+TaJtbHbtltr duou (i:0) npu coleptueHHo.tl cgtcaTuu ( o:0)

aaB 3:'E
Q'n3/cex

B) B HHlr(HeM 6te$e cKopocrr.r 6tnaro.r 5o.nsrue, qeu B
999Py>reUaU Ha 25-400/0, a B or4eJrhHbrx cJryqafx Ha
700/0. Ilosrouy pacqer no uaor,cJrqAyer cqHTarb Qop-
MaJIbHbIM. Bl,tecro flero rlqlecoo6pasuo rpoHBBo,r.HTb pac-
q'eT co,flpffxteHHfl BbrxoAffulefo H3 coopyx{eHHff [roT0Ka c
HII>xHT{M 6teQou Lt InpoeKTnpoearb coorBercrnyrou[e
ycrpot?crna: facHTeJrH,,pacreKareJru, r(perrJreIrHfl (ueroro-
pble AaHHLre cM. B rn. 2-30, 2-32 n 2-33).

13. 3HaqeHHc orHorreHnfi q
(r.ny6unbr Ha BbrxoAe Hs rpy6br)

Cpeln,4-e 3Haqerrns t|l B goprrayaax (2-160), (2-,161)
u (2-162\ Moxmo rrpr.rHnMarb cne.[yputr{Mr{.

a) .4,.nn rpy6 c vKrroHoM i(i".
llpu_ (<HerrJraBHbrx> .BXo-{,Hbrx oroJroBKax (J\& 1-4

ra6.n. 2-45)
t | l  = 0,75 .  0,80; (2-163)

n!r{ AocrarorrHo ruraBHbrx BxoAHbrx oronoBKax (Nb 5-l I
ra6.n. 2-45)

'9  =  0 ,80- i  0 ,85  (2 -163 ' )
6) ,{.ns ryy6 c yrsrouoM i}i 

" 
o6Hsuo (npn ue crrnrrr-

KoM MaJrhrx r.rx A.nuHax) MolrGHo lrpHEHMar o * : 4 Airff

rpnrroynonbHbrx rpy6 uQ:9-on" rpy6 
j :0"*"

(oK

yronbHono notrep€rrBoFo cerreHHff. 3.u,ecs ho a roo - pry-

I 3ax. lZ5

6s,ua u nJroula.[b x(HBo,fo cerreHr{ff fipa paBHoMepHoM pe-
xtuMe (cu. n. 2-17), h* H or-KpnTnrrecKue rny6una
H nJrorqa"{b }r(r{Bo,fo ceseHHfl (rcM. rr. 2-19).

14. l'ny6xHa BoAbr rrpn BxoAe B rpy6y

Orrg,oueune r. r.ny6nun BoAbr rpn BxoAe s rpy6y ft 
"*(cu. ,Qnr. 2-126) K Haropy // o cpe4HeM Mo)KHo npnun-

MaTb cJIeAyrorrIHM:
a) arq nopraJrbrrbrX H ,pzrcrpy,6nux Bxo,nHbrx ,oroJroBKoB

fln'pn rrprrMoyroJrbnbrx ceqeHr{fix rpy,6 H uou6.rnxcarculnxcfl
K fl.pqM'oyrpJrbubrM, upn i(i *

1  :  0 , 8 8 ;
6) rc x<e, H,o npu i)i *

t  :  0 , 9 5 ;

n) arn tropraJrbnbrx H pacrp'y6Hnrx BxonHbrx oroJroBKoB
npn Kpyr.rbrx u npn6nux(aro[Iuxcq K KpyrnbrM ceqennsx
Tpy6 r :0,90i

r) ala Bopo{rurKoBbrx BxoAubrx oroJroBKoo € :0,79.

249. AJII4HHbIE HE3ATONJIEHHbIE TPYEbI

l. [Ipe4urrHbre AJrrrHbr

.[a,uuttuuu flBnsrorcff TaKHe tpy6nr EpH i(i* , AJTHHa
Kcrropbrx BJrr.rreT Ha r{x upory'cKnyro cnoco6Hogrn (Qur.
2-142). Tpy6a 6yaer 4.nunuofi, ecrrn ee .ErrHHa 6o.nsrue

\!.-
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qDue. 2-142

Bepxuero trpetrqna -.t1rq_ {oporKnx rpy6, oflpeAeJrfieM,org,
KaK yKa3aHo B n- 2-48,2-

2. Kpureprr{ BarorJreHns

Vcroenq He3aronrqeMocrn Anrr .[Jrurrgbrx rpy6 Te x<e,
ltrCI I{ Anf Koporr(Hx (,cru. n. 2-48,1)..rb r:.r-

3. FuApa"nuqecrnfi pacqer AJrHHHbrx rpy6

fnapaerntlecxHft pacqer AJIHHrrbrx
Bonnrb cJrenyrcrrlrtvr o6paaou.

Tpy6 Molrcro rpor.r3-

I-lpu saaaHHoM pacxone a flpexne Bcero cJre.{yeT sa-LLprt oq"trclnnurvt IJa.L,t(JAe v IIp€]K,l le Bcefo cJIe.{yeT 3a-
rarbcr f lonepeqHbrM c€rreHHeM rpy6sr (ruupr.rHofi  6_np,u

AJIHHOH I  g: [ - [  ns - /c . [  uyonny h ct :hx.ndt H I c:L-l  ns -1 C.1 fJIyOfiI Iy t l  cst:hx.
tlpnr eroM 3HaqeHafl l"i n [rn onpele"nrrcrcr B co,o,r-

BercrBua c yKa3aHrzflMn rr. 2-48,2, a gnuta rpy6n I sa-
.[aHa.

_ IIps 6o"rrnurofi o'rHoc'TeJrlnofi ,q.nnse rpy6rr (vro o6uvno
6rtsaer npn AoHnux rpy6varbrx Bo,u,ocnycKax 3,ervlJrfl,Hbrx ,r4
ua6poonux rrJrornH, TyHHeJrbHblx BoAoc[ycKax u crpoH_
rslbHbrx ryune.nnx) H npa 0<i<t,(, 6es 6oaruofi norpeur-
Hocrll MoxHo npr{Hrrrb hc .=ha, rA€ ho- r.ny6nua paBH,o_
Mepuoro ABHx(eHr{fl n rpy6e.

Ilocne onpe.terreHun it'9 Vly orc ) Be.lrHc,HHa //s onpe-
l'eJrurcn u3 Sopuy.nu (2-155) r4lt (2_156) c BBeAe-
HaeM B f lpaByro qacrb.arHX S,opuya roes$Huneura no4_
TonJIeHHfl or , orrperenrreMoro tto rpa$rary Qar. 2_14J,
rr'ocrpo€HHoMy rto AaHHbrM KaHA. Texfl. nayx-!,. U. Ky_
M.I,IHA.

Taxuu o6pasolrr, npr{ rrpffMoyronuofi rpy6e

Q :  m o n b HU,;{ u
npn rpy6e HerrpflMoyroJrbnoro flonepeqHoro

Q : m*on b,c V W H"J, .

Kos0$uqu€Hrbr pacxoAa m (unn m*)
eroM KaK Anrr KoporKHX rpy6 (cu. n.

(2-r64)

CEIIEHHg

(2-165)

npI{HHMarOTCrr l lptr
2-48, 6-9). Tar

KsK on:f (#), a f/p neuseecrHo(onpete.ilgercn), saAaqy

6;
t,0 |

-0,7 q6 qg

<Due. 2-143. lpaeutc saeucurtocra on:/

rpaSnry Qnr. 2--l4B npn uoryrreuHoM

(!)c

IIpr4Hr.rMaTb flocle onpel€JreHun Hs ro!,cqHTbrBaercfl' n o
,

UA

b rr ir t  b*, a 3areM nonepequou .uu."r i-  ,pt6;.  f locaee  t t r L r t  v R s  a  5 d  |  t r I v l  l l u l r e p ' e q H o e  c € q e H H e  T p y o b l .  t  l o c _ [ e
eroro, crpon KpHByro cnaAa, onpenenqrcr f t" (unu arc)
n npoB€pflIor, co,orBercrByer ilLt roeQ$uqaeHr 6n lro

11:tto- ":o (crrr. Sur. 2-142), ec.rrrr ueJrbea npeue6peun
2g

cKopocrbro [o.4xoAa.
E9n" H nonyqae"cfi cJrr{ruKoM MaJrbrM, r. e. pa3Mepbr

rpy6u [pHHHTbr npeyBerHrreHHbrMrr /rnf l  na,HHofo pacxoAa,
UJIU eCJrH, Hao60por, H nonyqaercfl cJrHrxKoM 60.nuurutur
(nonepeunoe ceq€HHe c.,'rHrrrKorr,r ua.no), npnua" 

-apyOu 
y*"

He 6yaer  pa6oraru KaK 6eaHanopHaR,  a  peur t iHo npu
AaHHoM Q coxpaHHru 6esHan,opubrH p.e)KHM, To HarJrexHT
coorBercrBeHHo n3M€HHTb pa3Mepbl noflepeqHo.ro cer{eHHfl
rpy6u H noBro.pnrb pacqer

Jalaqa MoxeT 6uru peueHa H npu salaHnofi  BeJrHqH_
ne 1/. Peuaru ee HaAJIelr{HT Mero-{oM nocJe,loBareJrbHbrx
npu6.nuxeHnfi.  B gToM cnyqae npn H3BecrHoM e, sana-
?uTo 

on , tlo Soprrly.ne (2-164) trrrlt (2-165) Haxoarrr

he
F,

(#;)
lr0

npEHrroMy B nepBoHaqanbH,oM
HI,IH grux gHaqeuuti on c€rIoHH€
qeT notsTopfeTcfl.

pacqere. IIpn HecoBnaAe-
rpy6u H3MeHqercfl r.r pac-
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r3t

KpuSae enofla npu
l <  ( x

Kpufiaa nopnopa.
npU ()L11

, r 7
*-I yuacmox II guacmox gq0cm0R

4. Maxcunr

<Due. 2-144

JIbHbre cKopocTH r.I MHHHMaJIbHbIe
r.ny6uHnt

flpn q.rrununx
(2- l6 l )  n i ln
(2-163) , (2-l

rpy6ax coxpaHrrrorca Qopuynn (2-160),

SreSe raroKe oxHo (cr'r. n. 2-48,12).

3ATOIIJIEHHbIE TPYEbI

HanHqEe sa JIeHrrs rpy'6u ofipe4eJrffercff B ooorBercr-
BI{H c yKa3aHHrr

3arou.neuntre
u  n .  2 - 4 8 , l .

pI{Barr coBMecTHO
py6br Ha-xJrexLrT paccqurbrBarb, rpa,ccMar-

Tp,H yqacrKa rpy6u, yKB3SrHHHe rra
yqacro'K BxoAa, /1- cpeaurr? yuacroK r.r

.I[an yuacrxon
MOCTH H yKa3aH fl., naHHbre s n. 2-49,3 Ailfl rJrHHHbrx
Tpy6, c rofi a u pa:Hsqefi, qro KpHByro cno6oAuofi no-
tsepx,HocTu Ha c

@ue. 2-145.
HOBr?,eHUfl

4t q8 qs \0q
nepenada aoccra-

rpg1ot (unw

$ur. 2-144: I  -
III - vqacroK c

HTb He Mexx,y
6usauu hc 14 h

Irrlfl, yqacrxa I
A. U. Kynaaua, ,
2-147. 3ru rp

hs.6 ( rpannvHn r.ny6,vuanrn yqacrKa IfD B o6u{eu
cnyqae He[pqMo
Hlr)r(Hero 6se$a
saBI{.CH,MOCTbro (

f lpa rpy6ax
npqMoyfoJrbHbrx

f lMoynoJlbHofo noueperlHofo ceqeHuf n

Koporr{rix rpy6 co sHaueuxnuu { lto
i3'). VeernqeHr.re cxopocrefi B HHlrHeM

rHeM yr{acrKe II muttoia l" aato crpo-
y-6uuaun hc w hct:hr, a MexAy rJry-
n lh* .  Cssar  MelKAy r .ny6nuauu-  h"n-w

roJrbubrx floueperrHbrx ceqeuufi TDv6ur H
Molr(eT 6urr npia6aaxenHo nupaxeHa
-t47).

orepeqHbrxceq 'eHf iHx HH)KHero 6reSa2
Mo)KH.o BocnoJrb3,oBarbcfi rpa$uxau,N

HBeAeHHbrMrr ua Qar. 2-145, 2-146 u
0Hr(f n03BoJrrror orrpen€JrHTb neperraA
:r (cru. Snr. 2-.1441, BhrpaxeHnufi B

21 \
, 

-E 
) 

, 
" 

3aBHcLIMosrI{ oT ilrapaMer-

(,o6osuaueufirr - cM. Ha Srar. 2-144,

rerrb'oro noArona En: I . Hauuenr-

t 2 0,3 q4 0.5 46
fpafuurc dnn onpedetteuua
npu p%Ko.^4 nepexode ot

eodocnuea) rc rcanang

if"rr
l.Ii:
l { f ',fu
int'

&".
f , i

tS;:

!t''+/

i
i*j

is

4

BOCCTAHOBJIEHHg

I i

4o.nnx ft*

Pa 61 :

2-145) B

Bt hu.a

OTH

( ' .  "
bhn

EIEE 3HAIICHEE

" h K

Ha rpaSuxax_ r lpuurro paBHbrM l ,B-
1,4; npu Menbur
OtI€Hb HEBENHKO

i lepena4 Boccr

pacqeTy 3aTof rneHH
H3MeHeHf lg{ l , t  H C yq

xeHHO B pacqeTe MOr-

Cu BJIHffHHe SaTOflJIeHHfl
He yqHTblBaTb.
rpaQHxana D,- m. Kyrvrnna

X 3HAqCHHf lX
efo MO)I(HO

HOBTEHHq N.O
Moxer 6urs on EJICH t rNf i  TPCX CJIYqAEB:  BHE3AHHOIO
pacurHpeHHrr HH}I( 6reSa (Sur. 2-145), ornocHrerrb-
H,o nJraBuoro (0 r. 2-146) v, nrraBrrofo 

-(Qur. 
2-l4T)

I  B  ocnoay rroJroxeHbr rrpe4,roxeHuq .IL. VI. u,o V.t u,J q6 U7 0f 0r9 1,06,

@ue. 2-146. fpaeurc dan onpedeneuun nepenada
BOCCTAHOSTT'eHut npu orHocrqelb\O nnaBHO.Lt, COnpameputi

rpgdbt (utu eodocnuaa) c KaHano

BOA,OC/I ! , IBO,B C r r lHpoKHM noporoM c
on cnequQxru pa6oru rpy6.

Kyurna rro
HeKOTOpbtMH

I  Henpru, ,yroau nonepeqHbre  eeqenns HHXHero  6reSa npu6 lu-
l  6uru gaMeueHbr aKBHBaJleHTIfblMH rlo nJIo-

A- ,

Irl,a.[,H npsMo]fOrrbH



PA?TIEJI NEPB

qe qe 4!q
@ue. 2-147. fpaQurc dttn onpedeneuun nepena1a ooccra-
HoaneHufl npu secbrra nnalHoJtt. conpnztcenuu rpg6ot (uttu

aodocauea) c KavaroJvt

Xo4 pa'cu'era 3arorr.nenuoft rpy6u saBncHT ot Tor,o, Ka-
KH.E BEJIIIIIHHbI 3AIAHbI T1 KAKI{C ffBJI'IIOTCfi I,ICKOMbIMH,
rpurreM pacrrer y.lo6uee Becru, paccMaTpJ4Baff yqacrKn B
rarcort nocJre4oBareJrbrro,crrr: III,-l l, I, T. e. nelexo4a or
HHx(Hero 6ne$a K BepxHeil{y. Paauepauu ryy6tr Bo Bcex
cfiyqasx rraAo np€ABapHTeJrbHo 3ararbcfl. Ec.uu, HaEpHMep,
rIpH 3aAaHHOM. pacxoAe Ha4,o o[peAeJrr4Tb ypoBeHb Bepx_
Heno 6ne$a (r. e. 11), ro cHaqaJra rro sasucuMocra (2-l4Z)

H. OEUHn

TPYEbI C 3ATO EHHbIM BXOAOM

@ue. 2-148. Tunot conpnsceHun rpg6ot c HuJtcHun
6oeQou 6 eeprurca.nouoti. nrtocKocru

TI{ Ha AJrr.rHe /. (crrl. Sur. 2-144) E orrpe,(e.rrflercfl rJ-ry-
fiHa hco, rrocJre qero 

_n_oA6opoll lto Q,opuy,re (2-lO4)
rIu (2-165) Hax,oAnr Ho, a sar€M 14 H.'

Ecnu 3dAau Hanop H, a pacxol A HeH3BecreH, To
aAo AJrfi psAa 3uaqeHurt Q npoaolarb pacqeT, KaK yKa-
ailr'o Bbnue, fi nocrponrb Kp,r{Byio Q=f @\ ; ucxouoe e

ilpH rpy6e HenprrMoyroJrbHoro nonepeqHoro ceuenua)
rrv_ .qpr4_ noMorqr4 otrHoro H3 rpaeuxoa eur, 2-l4S--:H_ .qpr4_ noMorqr4 otrHoro H3 rpaeuxoa eur, 2-l4S--

-147 (npn rrprrrMolro.nrnofi rpy6e) onpq4inrercn hctr:
hn -zb 3areM crpoHTcfl r{rpr{iB?fl ceo6bau,ofi rloBepxHo-

flpeAenulcff rro erofi rp'u,eofi rpa$uqocKr.r trpH saAauuorrl.Il.

I
f lpn r,ra,rlrx -l (nanpuuep, rrpn pacqere orBepcruft lraaux- n

) naunnueu rrorepb r{o fl; 'rHH€ l. (cm. Snr.2-144) uoxuo npe-
b,  T.  e.  r .ay6nHy han uomno cr{HTarb paenoft  r ,ny6nire ha.

6n. 2-46),.,uanopHufi (cxerr,rrr 4, T) finr.r Heycr,ofiqfislrfi
pexo4uurft (cxeua 2), flprl cso,6clHor4 rr,creqeHru BoAH
unxs,ufi 6o90, cJre.{yer pasnuqarb ABa cJysafi: h*1a
xeua l )  Lr  hs>-a (cxenaa-5) .
B rpy,6ax npffMoyroJrbHono ceqeuas B.o3Mo)r(Hbr o6a sflr

1. Tpydnr c yKJroHona i(l*

IIpu yK[oHe rpy6u i(i* a.ns Bbrfl,cHeHrjff Toro, raxoft
>KHM ycraHoBuTcff erpy,6e gaAau.Hbrx paaMepoB npn 3a-

HoM orHorreuu" 
; 

- noJryuarropuhrft (cxwu l, 3

H
yqarl. fl,epenrfi c.nyuafi nMeer Mecro upu ue6olbtrrr4x -

H
^ ^r1,85 -+ 2,2 B gaBncaMocru or Tutra BXoAHofo ono-
a

BKa; qeM 6o.nee (<He,IIJIaE,eH>> OTOJIOBOK, TeM 6oasrue ero
H

65.nlusrx -,
a

H
aqeHae 

;)t 
aropofi c.nyiafi 6yaet upH

M yKa3aH,Hbre. f[pu rpy6ax <saMKHyrbrx> n,orrepetrHbrx
q,eHLIfi, Iuil.Ip,LIHa Koropblx, 'HaqHHas c HeKoroporo Daccro-

Pesxoe
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rrHHfi or rIHa, y6uraaer KBepxy lI craHoBxTcr paBlroft Hylto
nplr Bbrcore rpy6u & (xpyr.nue, oBoHnaJlbHbte tp,y6ut),
h*(a, T. e. BcerAa l{Meer Mecro nepuuft c;ryuafi.

a )  C ; r y u a f i  h " ( a  /

B grolr cryqae cJreAyer orpen€nura h* (u"r. n. 2-19),
no.ncunrarn /2, (cu- unxe) e npeuoJl,oxeHHll noJlyHanop-
Ho pa6orarourefi rpy6u (cxerrra l) H onpea,e.nur-L AJIHHy
xpwsofi  nor.xnopa - vexay r;ry6HuauH hc u hK.

f lpra onp'eIeJreHHH /o - s coorBercrBHH c paccMarp'HBae-
MbI,M cryqae:u-Mox{Ho BocnoJlb3oBaTbctl  M€To.I,aMH, npHBe-
AeHHbIMH B n.  2-22.  Cneeyer  3aMernrb npu 3roM,  qro

r IpH nprMoM yKJIoHe O<l< i  *  u  rpy6ax (3aMKHyrb lx> no-
lepeqHblx ceqennfi  (uanpr.ruep, KpyrJIbIx, ouou,talsHstx)
o6uqHutu ypaBHeHueM HepaBHoMepHoFo . lBuxeHl l f l  (c tn t .  n .
2-22), o Korop'o€ BxoJ,Hr ray6tlua pa.BHoMepnoro pexH-
Ma hs, BOCnOJlb3oBaTbCf HeJIb3q' TaK KaK nponyCKHafl CIIO-
co6uocro noryHanopnofi  rpy6br oKa3blBa€Tcs 6o.nurne n,tar-
clIMaJrb.Hofo pacx04a, nponycKaenofo tpy6ofi  c .u.aHHblM
yKJIoHoM npH paBHoMepHor{ pe)KHM€, T. e. noHflrHe Lt
Teprrer cMbrcJr. B sroM cJyqae peKoMeHAyeTcfl noJlb3o-
BaTbcg SaBHcr,rMoctrrc l:

i
x

V ' t h K
TAE

(2-167)

t

a i Z z  B-  _ ;  Tg x

_ h t-  
h ) * '

l K

. ,
t

h z F

. ' ! r 1
nK

. 2 -

l f I
F

5 1
. l -  r  ! , 2 -

{ I
x - r xpae,[uqecxrft noKa3areJrb p,ycna;

(cu. 122) $ 5);
g@z) H g @t) -onpenelflIortf l no ta6.rnuau (ct"t.

122i ,  ra6.n.  l -14),  ocrarbHbte o6o-

Moxno n oJrb3o B a r".;' ;-;i.X:;lf 1l. T. 5iJ# i;3., ?'?
npLIMep, [22], crp. 63 u 6a).

Ecltl -4JI,I 'IHa l ': lo*lsx* /.n (o sgaqeguqx t"* H l"n

cM. unxe) 6yaer 6o.nrrue nJIHHbr rpy6u /, to reopeflIqe-

cKI{ B rpy6e .u,ofi)Kerr 6srrs ycrofiuuanfi no;ryuanopurtfi pe-
rxHM. B nporHBHoM cJrfrae rpy6a 3apnnuTcr n 6yter
ycrofiu,uno pa6orarn Hatro,pHo c MecrHbIM or.tt€JleHHeM
crpyll or noroJrKa rpy6hr B e€ l(oHue (cxeua 4, ra6.n.
2-461.

Pa6,ora rpy6r,r KaK AJrnHnofi noJryHanopnofi  (cxe-
Ma 3) trpaKTHqecKH o6n.rno oKa3btBaercq Heeog]toxHofi,
TaK KaK KpHBaq cnaAa sa ue6o.nrurofi ,llJII'tHe (culltaa or
BblxotrHoro ceueuua) KocHercfl roro.rKa rpy6sr u tpy6a
crauer pa6orars no c-xeMe 4; cnyqafi  a,ansHofi noJlyuanop-
nofi rpy6br craHoBxTcfl pearsHr,tu nptl Bbrcore rpy6u, co-
orBeTcrBeHHo 6o.nrurefi Bbrcorbr BXoAnoro ceqeHI'Ig (ct't.
rryHKrH.p ua cxeue 3)2.

C.nelyer HMerb B BHtry, sro B peaJlbHblx ycJloBllfix, ilp,H
HaJIHqHH Kocbrx BoJrH s rpy6e H 6.[Heocrn r.ly6nn noroKa
K h*, nep€xoA or KoporKofi no.nyuanopnofi rpy6u K AIHH-

I  3ra sasncnMocrb npHroJtHa He roJlbKo Jus .3aMxHyrbtx'  ceqe-
nufi .

2 Taro& eayuaft Bo3Moxetl .  Ha[pHMep. npu qacJHt{HoM orKpbITHH
SaTBOpa B BO.!,OCnyCKe; .qre abrccHeHilf l  pe)KHMa paooTbl Tpyobl s.u,ecb
Ba.ao crponTb KpHByro cnoArr Haqnaac ot h* tr r ,B]rraffcb BBepx tro
'TeqeHnlo.

xofi npoa.xoAnr npu Hexoropofi AnHHe rpy6ur l* <y. flo
unnuprruecxoff 3aBHcHMocrH, nolyvenHofi B MHCH IIM.
B. B. Kyfi6urueBa, no AaHHbrM orrbrroB c tIoAeJIflMH rlpfi-
MJyfoJ'IbHbIx rpy6 uPu i-0:

l"' x (41 - 36p6) 12,1, (2-r68)
rAe p6- xoaSQuuaeur pacxona, onpeAeJlseuuti cor.nacuo
n. 2-52, I  (cu. HHXe "ra6a- 2-47\.

l \pu l" ' { l { l '  z o6uquux yc-IIoBHrx (a:const) B Tpy-
6e uoxer HMerb Mecro Heycrofiunnufr nepexo.tsstf i  pelKnM
(.cxe:raa 2) npH nepHoAHr{ecKoM npopblBe Bo3Ayxa B Ba-
KyyMHyro aouy A.

B yrasauHblx Bblue pactlerax Mo)KHo upll6.n,ux<eHHo npa'
HHMATb:

lsx x | ,4a,
lcn  x  1 ,3a ,

(2-16e)
(2-r69',)

rAe a-Bbrcora rpy6st .
I-lo ir.aHHbrM na6oparopHblx onblroB MLICII{ HM. B. B.

I(yri6mruesa, hs cJleAyer orrpeAe"'lnrb IIo Qoptrlyne:

h c , Hi  :  0,037 : + 0,573,us + 0,182, (2-L70)
a a

rAe Bce o6osuaqeul,Ifl rlpex{Hl{e.

@opvry"rra (2-170) rorlyqeHa Axfl rpflMoyt-orlbnblx rpy6
H

npu -=(2,8. 
Ens Tpy6 c npyrHMH noliepequblMu seqe-' a

HHflMn npu6rnxeHHo Mox(Ho [oJlb3oBarrcs roft x<e $op-
hc 0)c

rrry.nofi (2-170), IIpHHHMafi BMecro 
; 

B'erHqr.IHy 
;

(<o - fiJroilta-[b nofleperrHoro cerreHnn tpy6u).
f lpu pacuerax rpy6 c (3aMKHyrbtMH> noneperlnblMli  ce-

q€HrrflMH (rpyr.nux, ouon,u,a.nuurux) cJ'ienyer HIuerb B BH-
H

Ay, qTo C yBe{HqeUHeM oTHolIIeHHfr. - 3HaqeHHe Kprl{T}I-

,Iecxdro yx"toHa 6ncrpo Bo3pacraeT H tlacro oKa3brBaer'cq,
rrro yKJroH rpy6ur i, 6Heuur? Arrrfl 6eaHanopuofi rpy6u
6o",TbrxHM KpHTLITI€cKoro, craHoBHTcfl upH 3aronJIeHHoM
BXOIe M€HbrrrHM KpUTUqe,CKOFO rIpH HeI(OTOpOM OTHOUe-

H
HHII

a
Kportre roro, HsAo Hluerb B BH,{,y, qro B KpyDIbIx rpy-

6ax sHaqureJrbubr€ aeQopuaqrlr noroKa rlptr BxoAe B Tpy-
6y (nuaopauuBa.Hue crpyfi, no.f,'b€M rlx K noroJrKy tr o6-
pa3oBaHHe KaK 6ur Aeyc.lroirHoro .rIBHx{eHI{n npn no{ry-
HanopHoM pexnrvre) cnoco6crayrcr co3aaHHro y [oroJIKa
rpy6nr 3aMKnyrofi  o6nactu c.BaKyyMoM, trpH Bo3HHKHoBe-
HHH xoropoft rpy6a gapsxaercrr, ,(axe ecJIrI Teopert{qe-
cxu grofi 3apfl,u.Kl,r H He .[on)KHo 6bltl, ilp]IToM H npl{
i) f*,  uo 3ar€M, ecJru B o6.nacru BaKyyMa BHxpeBbIM
ruuvpoM, o6paeyr,outnM.cfl B BepxHeM 6neQe, 3acachrRa'ercs
Bo3.[yx, rpy6a cuoBa pa3pflxaercff.

6 )  C . n y u a f t  h * ) a

B eTou cnyqa€ AnHHy xpnoofi no,I,Ilopa //o cJlea,ygr on-
per€Jrrrrb Mex,ly uy6nnauH hs u a.

flpu AaHHe rpy6u l{1":lo**l'o*["n 6yaet noJIyHa-
nopHrrfi peiKHM (cxeua 5 m6n. 2-461, a rpu I>f'-
uanopHufi 6es MecrH'oro or.[€reHufi crpyu or rlororKa
tp1 '6u B ee KoHue (cxeua 7) .

flepexoluufi c;ryuafi 6y.ler, Korra I 1mtzxa t< l" (cxe-
ua 6). Aas of lpe-leJreHvtn l"*,  / .n H hc B paccMaTpilBas
MOr( CJryqae, KaK H B npeAbl4yIIIeM, MO)KHO IIOJlb3OBarbCf,
lpopvy"rrar,rn (2-169), (2-169') rq (2-1701.

flpu6.nnxeHHarl Sopny.rra (2-168), oqeBHAHo, sAecb
IIpHMeHuMa JMIub Kor,4a hx:a.
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2. B.nuqHue npeAurecrBvrourux yuronnfi
padorH rpydbl

C.rreayer HM€Tb B BriAy, qro Ha pex{HM uo.o*'6 r rpy6e
oKa3brBaror BJIHTHHe ycnoBr{r pa,6oru rpy6n, flpeArrrecrBo-
Batstune ycnoBrdsM ee pa6oru B paccMarpnnaeuuft MoMeHT.
Haupuuep, €cJr,n B 3aAauHbrx yc.nonuai Tpy6a - 

AoJrxHa
pa6orarr noJryHanopHo, Ho trrpu 6ueurt,tx lo sroro yuo-
BHSx oua pa6ora.na Hanopno, To oHa cMox(eT eule HeKo-
Topoe BpeMfl [poAoJrx(ars pa6orarb HanopHo, noKa BaKyyM
IlpH BxoA€ ue 6yler copBaH Bo3,qyxoM, 3a,cacbrBaeMbrM co
cropoHbr BepxHeto 6re$a BHxpeBbrM trruypoM. Ec.nn so,o6-
tqe ycrpaunTb er,or 3acoc Bo3Ayxa (qm o6u.ruo He Ae-
.naetca), r,o rpy6a 6yaer upo.(oJrx(am pa6orarb HanopHo
H He pa3psAr.rTcs.

3. Tpy6nr c yr(JroHoM i>iK

B cayuae upqMoyrolruofi Tpy6br (u.nra n,oo6ue rpy6u c
fiollep€q,HblM Ceq,eHHeM, H'e oTH,OCqUtHMCfl K pa3pqAy <3aMK-
uyrrrx>) c yKJroHou ili*tt HenoATonn,eHHoM Bbrxo.re Hs
H€e co cTopoHbr HHx{Hero 6rcQa Hanoprrafl pa6,ora rpy6u
craHotsHTcff BogMoxrr,ofi, Jrnur Kon[a HopMaJrbHar- rny6nua
fts 6onrue BbrcoTbr rpy6u (cxerr,ra l2),-o4naKo, H B sroM
c.rryqae rpy6a Moxer pa6oaarr r,oJrynarropHo, esru KpHBas
no.u,flopa n rpy6e He ,(ocrnrHeT ee troroJrKa. Taxzu o6pa-
3oM, rnr uauopn,ofi pa6oru 3r€cb AoJrxubr 6urr BbrrroJr-
HeHH nBa ycJro,BHff:

rAe /rv :to"*tux*r"^?i{r;^ili -AJrr{Ha xpnnofi noA-
nopa Mex{y ray6uuauu h. v a.

n.qtE6lrqixeHn,o sAecb M,ox(Ho rrpnHr.rMarb /sx rro Sopr,ry-
rre (2-169),  hgi lo Sopruyae 

' (2- lT0),  
d lc,-- ia i rur i f i

Hynro urn orregl He6o.nturofi, nopqAKa .4o 0,5 a (xax upra
cxeue l1 ) .

Anq rpy6 <3ar,rKny-rbrx> norepeqnbrx ceqeuufi (nanpr.r-
M'ep, Kpyrnux) npn l)i* TooperHqe,cKH rraropuan pa6oraTpy6nr HeBo3M,ox{Ha (h"Ka\, oAHaKo, BcJreAcrBHe pesxofi

fitbclttaur{}r 
.,lto'roKa rrpu BXoAe, oco6euso rlpu 6o.lrrurzx

;, 
e rpy6e Mo)fier HMerb M€sFo ueycrofivrnuft nepe-

xo.{nrrfi pex<HM c BpetvreHnbrMH <<3apff,{,KaMH> rpy6sl, KaK
eTo ,6u.no yKa3auo e n. 2-51, I <<a> C.rreayelranxe yur.r-
TbIBarb rJrfl Tarux rpy,6 orMeqenHoe B rr. 2-51, I <a> 6n-

H
crp'o,e yneluueu,ue i* c yBeJHTIeHI{eM-, BcJreAcrBHe qe-

H
ro npn HeKoro,p,oM 

; 
yKJroH rpy,6nr I nroxer crarb

M,eHbue is, Xorfl Ao gToro npfi

rue i*

H
MeHbrrIEx - ,6rr.n 6o;lr-

a

4. Tpydbr c <caMogapsx(anrrruMucq>) oroJroBKaMH

._Tpy6_a c nJIaBHbrM <(caMogapflx(aroulurMcq> oroJro,BKoM
(Sur. 2-164,a) t np,r ili n upn 3ar\orn ralr4rr ee BXoIa co
cTopoHbr BepxHefo 6tesa Bc,efla 6yaer pa6,orarn Hanop_
H,o; u'onyHafiopuyrc HJra rracrnqHo HanopHylo ee pa6oiy
Iuox{Ho oxHAaTb JIHITIb npl{ 3HaqfiTeJrbHbrx yKJroHax l)i*-c
xpueori cnaAa B rpy6e (Our. 2-164,6), ec.nu npr.rMeHeu

I  Ono, rosor  ronxeH 6ut r  aoc ta toqHo nnaBHo oqepr {eH B Bepr rKarb_
HOM H rOpH30Hra'[bHoM paspesax._Heroropbre rHnbr ci,vosapaxanruHxcf
oroJroBKoB npHBeAeHu B rnaBe XXVI I I .

4 1 -

@ue. 2-164

oroJroBoK, He coorBercrnyronturl AaHHoMy 6onourouy
yK/rony, uoryrreHubrft upu i, 6.nusrolvt x l:0.

5. Onpe4e;reHne BaronJrsroqefi rJrydr{Hbr
Hr{x(Hero 6se$a

3aronrqrcrqyp rury6rny Hr.rxHero 6re$a ho, npu Koro-
pofi nonyHanopfio pa6orarcu1afl npa orcyrcrBari grono nor-
TorlneHr.rfl rpy6a saprAuTcr, T. e. craHer pa6oraru Ha-

I-Ipn. srcM pacseTe c HeKorophrM 3anac,ou HaAo rpuHrr-
Marb ltct:a. Ha_nopuo rpy6a 9yae" pa6oram upu rJry-
6'une hn, 66atruefi v,nu pannofi frn,nafiienuofi yrasaHnbrM
p?cq€ToM.

r\,IeTo4y HaIo noJcrII{TaTb 3HaqeHuq

^ l
l , c J I , H  i l r ) _  *  ,  H a A O

|  +  r , c n
I

l" <1 
a f 5n 

, trPHH,HMars A

npHHHMarb ,4-9r, octtg

l ^ b
= l  

+  1 ,o ; '  
3 recr  9 t :a ,

z,:+:^,  n:  ? ,4 A.

(ctu. Snr. 2-145J.
.[a.nee, ttpu r.r3Becrubrx \ n A o'[pe4ensercff 3rraqeHue

ro npaQ,nxy Qur. 2-165 uJrH H3 Qoprrry,rn:

'=-1'-
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l 3?

A
t 2

3

*

t b 0,5 1,0 n

Que. 2-165. fpaSurc ,conpfl,flceHHbrx erty-
6uu npu npocrpaHcrleHHont npbrucKe

s npilwoAeonb\olt pucrle: ez:f (Er A) (no
n'. H- Kgnuus)

. 9

A e l A !
- l

E ' r i t
b l  '  ! ' l

. )
r 2

, t 2 - 1 7  t )

(2-172)

(2-r73)

Ec^nu h": -Ez hx 6yaer MeHbrue hn , To rpy6a norro-
nl{Tcs H craner pa6orart Hanopn,o.

6. .II,onoJrHHTeJrbHbre KpHrepur,r ycrofiqHBocrn
pelKHrroB B rpy6e

rrpbrxKa, lepaBHoMepHocTbro paonpe.(e/reHHf cxopocrefi
H KpuBr{3nofi crpyfi) urrteet eHAl:

# *.,,c 0c: 
;q + ao '

hp :  # ( * -+ )  +y . * ,
rae Q - pacxo.{;

g - ycKopeHH,e cHnbl TflxecTlr;
toc -nJI,OqaIb C)I(aTOTO CeqeHHg n,OTOKa, OIIDeAe.nge-

Mas Anrr ronyHaropHo pa6orarcqefi rpy6u (errr.
n .  2 -51 ,  l ca>) ;  

'

to -,IIJrOrrIaAb llonep.egHoro ceqeHHs rpy6rr;
Ac- pa,CCTOsHHe oT nOBepXHogTIt nOTOKa B CXaTOTM

ceqeHr{H AO qeHTpa TflX(eC?E C€{,errHfl oci

./

./-"^."fu
/ 1r;?"-
A'fi;

r
4
V
T4/ z

t

h*
24#,,e/

//t

I coerrBHoro (ropuroo6pauroro) cece;aft 
"o,coio.iou 

(rpv6l.

cDue. 2-166

hp- BbrcoTa nbe3oMerpr{qecKoFo Ia,BJIeIIrIf l rIaA ueHT_
POrM TfiX(eCTI{ CeseHiifl to B KOHIIe npbtXKa, <<Co,_
rlpflxeHHafl> c cxarofi r.ny6nHort hc.

B cJyqae npsMoyroJrrrH,o,ro tr,otl,ep€rlH,oro ceserrHfl upu
Tex )I(e '1oll]ulgHHrrx.

hp:g(+- i) * +, e-tz,,tg a b  \ b f t "  a b l '  2 &  '  \

rre a - Bbr,cora rpy6r,l;
b - omepcrue;

hc - cx{araff r"ry6nna.

Afiq sarorrJreunfl npbrxKa neo6xoAzuo, {ro6bl

. ,
n p  >  t h p ,

rne h, - Bbrc,ora AeficreHreJrbHofo rrbe3oMerpHqecKoro
.4aBJ-reHHs HaA TIeHTpOM Tff>KeCTr{ CeqeHHn rpy6n

, 2-2 (n KoHrIe upuxxa), olpeAeJrfieMaff B
npeAnoJrox(eHur{ uauopuofi pa6orlr rpy6u;

I - Koe66uquenr 3arraca.

, flpn6tnxeHno (estlay roro src &JrHHa npbrxKa n tpy6e
rn cpaBHr{TeJrbHo HeBeJr'Hr{a v AeraJrbHo He HccJreAoeaHa)
Mo)I(Ho B,erfirruHy hn o,Irp€.4,e-TflTb He rJrff cerleHus 2-;,
? rrq cxarono ceqenuq 1-1 (Sur. 2-166), Hax,oAflxre_
rocfl Ha p,accroflHam l-lua or Korrqa rpy6u, Lr rosQ@n-
UH9FT 3arraca [pf iH]rMarb t l  = l , l5-:1,2'0".

flpn onpeAe{eHlr:r{ 4JrrrH rpy,6n' l, unu /r, ueroAoM, yKa-
3aHHbrM e n. 2-51, l, yclo,ene (Z-LTS\ o6H,rno Brilnor-
HfleTcfl c HeKoropbrM 3atIacoM, T. e. rpy6a 6yaer ycrofi_
vuso pa6oralb n_p_r.r.Harropnolr p€)KHMe, H np,oBepKy rro sa-
Bncu,Mocra (2-1751, KaK npaeu.iro, MotKHo He npon3Bo-
A,[Tb.

6 ) _ E . c i r r . r  B a K y y M  B , c e s e H n u  I - I  ( S n r . 2 - 1 6 6 )
ycrofivnao.pa6orarouefi _uanopnofi ryy6r,r ue' aonycKaercfl,
ro no O. B. An4peesy [26] ycroft.rgnbrri nanopnuft pe)KHM
6ytet upu:

6ulo

(2-r75)

H, { Hr, (2-176}

r4e -Fln - r"uy6uua B BepxHeM 6rcQe, repeA rpy6oft, B
npeAnoJr,ox{eHur{, rrro .qaHHafi r.py6a padoraer
IIonyHarropHo;

HH - To )Ke, Ho B npeAnoJrox(eHHH, uro rpy6a pa6o-
. TaeT HanopHo.

Sror xpurcpufi, KaK yt cJre.AoBaJro oxn4arb, ragT He-
cKoJIbKo 6olrruue B:HatreHr.rfl D,JTHH rpy6,l, nrn, lrr, y,cr,ofi-
rnao pa6orarorrlux rrailropno, qeM KpltTepnft (2-l7l;) rEfr
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fipe.[eJIbHOrO Cn]ryafl 1:l*, Ho npaKTHqeCKH rrBJrrreTrn
[pueMreMHM, TaK KaK BaKyyM no exoAnofi qacru rpy6u
o6ur,ruo rre Aotrycxaercs. 

/

2_52. PACTIET NOJIYHANOPHbIX TPYE

1. l lponycxHar croco6Hocrb rpy6

Pacqer nponycxuofi cnoco6uocru rpy6 rpn noltynanop-
HoM pe)!(HMo cJeAy€r npoH3BoAt{rb no Sop,rrlyae:

Q = po . {2e (Ho - to),

rAe Q - paaxoA;
a - Bbrcora rpy6u;
to- nrorqanb noflepeqgoro ceqeHl.Ifl rpy6nt

tr, tovronngofi  rpy6ur ,  :ba);
Ho--uoaHufi Hanop HaA BXollHbIM [oporoM

(2-177)

(aar npa-

tpy6u (c
yqeroM cKopocruoro uanoPa);

g - ycKopeHHe cHJrbr TflxecTLI;
po - roe$Suqueur pacxojla;
rl-orHoril,eHue ueroropofi <<onpereJllnuel't> yaJIoB-

noli r.ny6uHbr ft,,n (6orerueri, qeM cx(arafl r.ny6n-
na hrj K Bbr,oore rpy6w a.

3'saqenus xoe$SuqaeHTon ' po Il T EJrfl pa3nnqublx
BXo[HbIx oroJroBKoB yKa3aHbr ,e ta6r. 2-472.

Ta1ttuqa 2-47

3HaqeHHc xoetp$nuueHToB po I r  l

N
BXO.[,HOrO
OIOJIOBKA

(cu.  ra6l .
2-45)

Tun sxonHcro oroJroBxa

Kopraopnsrft
BoporHurossrfi
Tpy6a,  Bbrnyu leHHas u3 or -

KOCa HaCbr nI{

l lopra.nnuuf t  c  ro  HycaMH

Pacrpy6nmfi c rrbrDRrorunMtr
cret irauu, $:30o 

'

D

2
1

4

6

0 ,576
0,591

0.596
0,625

0,670

0 , 7 1 5
0 , 7 2 6

0,726
0 ,735

0 ,740

flpu pacuere BJrHfiHne yKJrcHa rpy6uu Ha ee [ponycK-
EyIo cuoco6nocrn o6ur,{Ho Mox(Ho He yquThrBarb, xorrr c
yBeflHqenEeM yKJrolra i  nponycxHan cnoco,6uocrt rpy6nr
HecKonbKo yBelnrrnBaelcff. Ana rpy6 nprMoyroabHoro no-
uepeqHoro c€r{eHHfl 3TO BJtHflH,Ue yKJIOHa, nO naHHbIM OnbI-
ToB, He3naqureJrbHo (nas i-or 0 ao 0,025). A.rrq Kpyr-
JIblx rpy6 onbrrbr rroKa3aJrr{ 6o.uee 3aMerHoe ,BJrr4flHHe
yKnoHa i ua nponycKHyro cnoco6uocrr rpy6u, H AJrfl HHx

* H necrolbKo Menburue (no 6anexue\ I t  ntru lD, qeu no ocHoBHo
My Mero : ly ,  [paBeAeHHoMy B n .  Z-SI ,  l -8 .

r  B  cayuae,  ecJr r {  o  MeHserc f l  no . [ ,nHHe rpy6u,  npn6anxeuHo ( ra r
KaK onbrrnbre .u,aHHbte orHocflTcg K nocrocHHbrM rr l  B.[,oJtb rpy6ur) MoxHo
noHHHMaTb 3a ( | )  nnou la lb  nonepet tHoro  ceqeHHg rpy6r , r  B  ceqeHHH Ha
r,ruHe 1", or Haqana rpy6u [npn lux no Qopuyae (Z--t0S)1.

t 3rr sHaqenr.t f f  Fo H 1 noryqeaH rnc rpy6 npsMoyrorrbHoro no-
nepeqHoro ceqenns, Ho npu6auxenno Moryr 6urr npnuarur u aar rpy6
Ipyrnx nonepe'tHbrx ce,{eHnft.

nyque ronb3oBaruca $opnayJrofi, ) rurbrBaroqefi Bnr{rHue i,
A HMEHHO:

Q:po-V  ,  ( z - - l zg , ,

rae 4 -.lrxaM€rp rpy6ur;
, - yxroH, ocraJrbHHe o6osHaq€Hnff npe)rffiHe.

np^n 11qV Aflq paclpy6Horo ororroBKa runa G n Sopuy-
.IIe (2:178) cJreAyer ttpnHnMarb po:0,655.

2. MaxcHMaJrbHbre cKopocrn B rpy6e 
.

Maxcnlra.nbHbre cp,e.[Hr,re rto ceqeuuro .cxopocitr s nony-
uanopHoft roy6e cJretryeT onpe.[eirrrrb nyreM reJrenHfi pac-
xoAa A Ha MHHHMaJrbHyro urouaAb xrrBoro ceqeHraq i lo-
ToKa B rpy6e (Dmin , xaxoeofi e 6ortrullHcrBe cJryqaeB flB-
rf lercq nJrorqarh cx(aroro ceqeHur o)c (npu npnuoyronb-
HbIX Tpy6ax .,c :  h",b), onpere.f l f leMaq, KaK yKa3aHo B
_n. 2-_51, I<d>, a B cJyqae ,cxeMbr l0 ra6a. 2-46 r.ny6uua
hcn -hs .

B H,H>xHeM 6ueQe 6yaer HeKoropoe rorroJrur{TeJrbr{oe
yBeJrHqeHHe cxopoclef i ,  Kar( H npH 6eeuanopnbrx HesaTon-
JreHHbrx rpy6ax (cr 'r .  u. 2-48, 12). 3aecb raKxe cJrenyer
npou3BoAnrb pacq€Tbr conpflx(eHHrr Bbrrexapuefi  ue rpy6u
crpyH c HHx(HHM 6ue$ou H npoeKTnpoBarb coo/rBercrByro-
u{He ycrpoficrsa r:,Jrfl npe{orBpaulennfl onacHbrx pa3MbrBoB.

2-53.  PACI{ET HANOPHbIX TPYE

l. fiponycKHas croco6Hocrb HesaronJreHHbrx rpy6

Pacger uanopuofi, He3aron"'reHHofi c HEx<Hero 6se$a rpy-
6ur (cxeuu 4, 7 ra6n 2-46) crre.qyer rrpo,u3BoAurb no
Qopuyae:

t

rAe Pn - xoeSQaqueHT pacxoAa;
liH - xosQSHufieHT, KoropHft s cpe.{rreM Moxgo opu-

e+rrzpoBoqHo npHHflTb paBHbru 0,85;
(dB _ IlJronrarb noflepeqHoro ceqeHu, rpy6nr Ha Bbr_

xoAe; ocraJrbnbre o6osHaqenufl [pe)r(Hne.

llps rpy,6e uocrorrHuo'ro no AJTHHe rronepequoro ceqe-
HHrr KogQQuqneHr pacxoAa Fn onp€AeJrffeTcg rro saBrrc,H-
UOCTH:

t a  -
t * H _ (2:-180)

t"** eo+%+ Pr .  C D R

cor[poTHBJreHHff Ha BXOA;
conpoTHBJteHHrr p€rueTKH;

conporr{BJrenns sareopb (nn'u

C - xos$Snuueur IIIegu;
R - ralpaBJrI{qecKHfi paaxyc;

I - tnusa rpy6sr;
g - ycKopeHHe cr,rJrbr TsxecTH.

{
l +

t  f lpn HarHqHH garBopoB, pacnonoxeHHux HenocpetrcrBenHo B na3ax
oronoBra  (cu .  o roa< lnor  1 l  s  tabn2-451,  noTep l  eHepr l l , l  npn  HaJTHqHH
na3oB rn f l  3arBopoB Henocperc lBeHHo yr rnTbtBaprc"  

" .€sx  
u  o r . leJ rbHo

BBo.[.Hrb E, He Haao. Hpn orcyrcrBxu peruerox u garBopoB(nanpuuep,

. lopoxuud rp.y6u) €O: 0 n [, . :  0.

(2-r78)



TJTABA BTOpAfl. THI\ABJTHqECKHE Un"UUru,

r39
.[rn opuesrnpoBorrubrx norcqeroB B cp€.rIHeM Mo)KHo

IIpHxHMarr nplr uy.neaofi HJIH naa.nofi Bbrcore nopora p:
a) n{l rpy6^ 6ea ca_Mo3apflxarcurerocfl oronoBKa (bro-

ir 'oBKH N! l-10 ra6.n. 2-451 npn orcyrcrBuH pacuupenut
npH. Bxone B neprnraauHofi f l ;rocKocrn E"r -0,25; 

-

6) anr rpy6 c 6o.nee 0raBHbrMH caMo3apflxanu{HMr.rcf l
oronoBKaMr n rrJtr 6auessoro oronoBKa Nb ll (ra6.n.
2-451 Eux -0,15.

B ocrarbHbtx cnyqaflx roaS$lrr lneHrbr tu* MoxHo
opHeHTHpOB.OrrHo npHHHMaTb B COOTBeTCTBHH C AaHHbrMH,
rIpHBeAeHHhrMH B rn. 28.

2. MarcnnnaJrbHble cKopocrr{ npH He3aronJreHHbrx
rpy6ax

MaxcxtrraJrbuas cpe.qHsfi no ceqenuro cKopocrr, n tpy6e
apn h")a Mo)K.eT 6nrt rorcqHra.Ha no $oiuy.ne:

1,, ' ,  -  Q
\vmax/cp 

- 
.o , ( 2 ,  1 8 1 )

rAe Q - pacxor;
(l) - nJroruaAb flollep€qHofo ceqeHl{ff rpy6bil (s o6qeM

cry'{ae - MnHutrarbHafl n.noutaat).
flpn h*1a, KorAa np.oucxoAuT MecrHoe

cTpyH OT ee noToJrKa, opHeHTHpoBoqHO MOX(HO
npuHtTb, noKa AoBoJrbHo rlpn6rtrxeHuo:

o
1 " ,  \  -  \

\ v m a x r c p  
-  

0 , g  c o

HMeTb MecTo fl B nepBolt cJryqae BBHAy IIOBOJTbHO CyUIeCT_
s'eHHofi KpHBH3Hbr ctpyfi. flbaronay ocropo)KHee H B gTr]M
clyqa€ noJrb3JBarbcs He eopuynofi  (2_lgl),  a @opuy.nofi(2-t821.

B HHx<HeM 6ueSe npH orcyrcrBrrn 3aronJreHnfl co crc
poHbr HHxHero 6ueSa Inpu aaronJreHHoM Bbrxoae cKopocrb
n rpy6e Bcer/ la cJrenyer onpe{ensro no $oplayle (2_' lgl)]
6yaer HMerb MecTo .[onoJrHHT€J'bHoe yBeJrHqe'He cKopo-
crefi npHMepgo . TaKorc^ x_e nopflAKa, KaK H r,rLfl. Tpy6
rroJrynanopnbrx (cu. n. 2-52, Z).

3. llponycxnan c[ocodHocrb 3aror"\eHHbrx rpy6

B cryqae 3aTonJreHrrors c,o cropoHbr rr'x{,Hero 6ueSa
BbrxoAa n3 rpy6u BM_ecro Q,opvry.nnr (2_l7g) crrerryer
noJlb3oBarrca Qoprrly.n,ofi :

Q : pn ."{2s @o+it-hi (2-t8B)

r;ie hn-ray6nHu'" 
""*".r 

6te$e HaI noponom rpy6ur
B BbrxoAHoM ceqeuuu; ocraJlbHbre o6ognaqegug
.IIpex(HHe.

l[pn Re6o.nruux ''o.'tTonreH'nqx sra Sopr,,ry.rra .uoJrx(Ha
,4aBaTb IIeKOTOpyro norperuHocTb BBnny MecTHoro lloHr.rx(e_
HHr -ropu3,oHTa Hr{xHero 6ne$a y BbrxoAHoro ceseHHr
tpy6u.

3rm Bo[poc [o,[Jrex{HT .ua.naueffureMy HccJreAoBaHr{ro rI
yToqHeHEro, KaK H BOnpOC yTOqHeHLrfl pH B rracTr{ onpeAe_
.II€_H_I{rr r<os$@uuueHTa conporr.rBJreHHfl Ha sbrxo,Aer.

Heroropue AaHHbre no eroMy Bonpocy [pr.rBoAffrcs s [g].

r B @opvy.re (2 - 180) BMecro tu'*:l sa,u,aexnr uocraBurb
E"",*  ( l '

't

A T Y P A

OT.II€JICIIHE

B cpeAHeM

(2-182)

Heroropoe yB€JrHq€Hlre cKopocrefi s BbrxonrroM ceqeHHI{,
Bo BcgKoM cflyqae ceriqac x<e 3a gTLrM c€r{eHHeM, Ito
cpaBHeHHrOCflOfiyr{aeMbrMr{ uo Qoprvry.ne (2-lgl) AoJix(Ho
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T J I A B A  T P E T b f l

CO ilP OTI4BJIEHI,IE MATEPI4AJIOts

3_I .  PACTf lXEHHE I {  CXATHE

. I{enrpannuoe pacrsx(eHr{e Hilv cx(arue r.rMeeT Mecro
TofAa, KorAa Ha ceo6oAnure KoHrIbr crepxHrr Aeficreyrcr
Bl{efirHr.re cuJrbl, HarrpaBr'leuHbre no ocu crepxns (Srlr. 3_l ).
Ec.irH err.r cHJrbr ,u,eficreyror HaBcrpeqy Apyr Apyry, ro
6y.ue'r uMerb Mecro cxarne (-li), e- npoiueonofioxHor'r
cry_qae - pacrn)Ker{He (+l/).

Hopua.nrune Haflpqx(eHuq o pacnpeAelTsrorcq no no-
neperlHoMy CerreHuro cTeplKHfl paBHoMepHo:

N
o : t  

F '  
( 3 - l )

r.qe F - nJIoUlaAb flo11eperlHo,Io ceqeHlrfl creplKHs.

Or,soculerbHafi nuuer?uas leQoprysqHq (Qzr. 3-2)

A r

e :  r -  + .  ( 3 - 2 )
I

rAe Ll - a6conrcrnas Ae$opMauur;
I - Tracanb*afl EnHHa crep)KHfl.

Marepua;ru
Moay.ru yrp)irocrH

E s Ketc.n2

B e n u q n s u  5 H e  c B q 3 a H b r  M e x A y  c o 6 o f i B n p e l e n a x
yflpyrocru Marepr.rana saBucuuocrbrc (saxon fyxa):

c : ; [  E e

N
t r  -  I  - ,- -  -  

E F

fiJtLl

(3-3)

(3-4)

rAg E - MoAynr ynpyrocru.
JHarieHrrfl MoAyJrff _ ynpyrocTH HeKOTOpbTX MaTepHaJtoB

npuBeAeHbr s ra6Jr. 3-1.
OrHocnre"nbqas. Ae+opMaqrzfl .crepx(Hfi B nonepeqHoM

HarrpaBreur{r.r (S,ar. 3-2).

-  T  ; r  a ,  ( 3 - 5 )
I

rAe p - xoaQ$r.rqueHr llyaccoua, BeJrHqHHbr Koroporo
AJrs Hexoropbrx MarepuaJroB npuBeAenbr s ra6Jr.
3-2.

Ta6ttu4a 3-1

Marepua.lsr
Mo.uyau ynpyrocrH

E s rcelcJtr'
JT

n i n

I
2

Cnpofi aec
llo.'rycyxoft aec

Eeron MapKPr:

90
1 r 0
140
t70
200
250
300
400
500

Cra rs :

MapKr,r
D

,

IIOBbIIXCHHAfl
HOpManbEaff

I

Cra.nr :

MapKH Cr .2  HopManbHas
, Ct. I  ,

Cralr MapKH CTJI2
D ,  CTJI2 noHr{ -
xeHHag

Cra.nr r{apxr.r CT/l l  .
t{yryn

flpono;rora craJrbHafl orox-
xeHHaf l  .  .

KaItar nenrrosbrf i
C reuo  .
fpaur r  .
I, lgsecrHsr
Mpauop
f lecqasur
JIe,u (npecuooo4uurfi)

2 100 000
2 100 000
2 100 000

2 100 000
2 i00 000

750 000-- I 050 000

2 000 000
6 000-15 000

7000 000
490 000
420 000
560 000
180 000

40 000-45 000

70 000
90 000 15

16
17
l 8

19
20
2 l

22
23
24
25
26
27
28

r80 000
200 000
230 000
260 000
290 000
320 000
340 000
380 000
410 000

2 r00 000
2 100 000
2 r00 000

5
4
3

Cr.
Cr.
Cr.

3
4
5
6
I

8
I

l0
l l

l 2
13
l4

-- ,gl



TJIABA TPETb'|. CONPOTHBJIEHHE MATEPHAJIOB
1 4 1

Ta6.,tuq,a 3-2

HassaHHe MarepnanoB

Crarr
Me,u.r
Epoasa
9yryn  .
C e a u e u  .  .
J laryun
Arounsnft
Crexao

HassaHue MarepHanoB

0,25-0,30
0 ,31-0 ,34
0  ,32  -0 ,35
0,23-0,27

0 , 4 3
0 , 3 2 - 0 , 4 2
0 ,32-0 ,36
0 , 2 5

Kauss
Beron
Kayuyrc
PeguHa
[Ipo6xa
Qanepa
llecor cpenneft nJrorHocrn n nrornufi
I-rnna

0 ,20-0 ,34
0 , 0 9 - 0 ,  1 g
0 , 4 7
0 , 5
0 ,00
0 ,07
0 ,  15 -0  ,30
0 , 2 0 - 0 . 4 0

Ec.nu, KpoMe pacrflxeHnfl vJrH clr{ar,Hq,. K surAeltefiuofi
r43 rrJracrHHKrI IrpH3Me npHJro]r{eHbr eule KacaTeJrbHbre ycH-
.uun, QopMynbl (3-6) ,u (3-i) rrpunr4'Maror BI{n:

@ue. 3-1 Que. 3-2

B c.nyuae ip,?,crnxteHrl{fl "I')IJr:Lt c)KarJ'Ifi no ,gBYM B3aH\lHo

fl ep:flafi 414KyJIfi p'H bI,M HSnrp'2rsngHltfl M SJIeMeHTa y'npymrc Te-

JIA B 'BHAC ,nJIA.CTHHKH' HO{PIMAJIbHbIC V KACATC,'IbIIbIE HA-

rr,pffx{eHufl no xocofi qno1{?LK€, Ha'KJIo[IeHHo'fi u'og yrJIoM a

K ropu3oHraJlbHoMy ceqeHulo (Qetr. 3-3), onpeAeJlslorcr

no oopMyna,M:

an: 
+ 

s in 2a * rry cos 2a; (3 -9)

3-2.  |EOMETPI4q CEIIEHHH

flpn pacqere xoucrpyxqufi ueo6xoAurtro onpeAe/reHr{e
pfrna reoMerpHr{ecKr{x xapaKTeplrcrHK nonepecHoro ceqe-
HHq, He 3aBr{cnu,Hx or $uauqecKux cBoficrB Marepraa,Tra.

f i n o q a A b  n o n e p e r r H o r o  c e q e s u n  F  o n p e A e -
nfleTcff cyMMHpo,BaHI{eM II.,-IOU{?ASr1 SJreI\teHT,OB, c'O,CTaBJrg}O-
ulHX . [aHHOe CeqeHHe.

C r a r H r r e c K r { e  M o M e H T b r  c e q e H H g  S _ r  k t  S v
orHocure.rrrno oceft KoopAHHar x H A ($rnr. 3-4) orpeAe-
-rsrords cJrqAyIourHMH Qop,lay,rr aun:

fAe

U c  u

ry 
cos 2a - axlsin 2a; (B-B)

3  r s  a r o  p  v a J r b H b r e ,  H I r H
H 'H e,p q,H J{ OTHOCHTeJTbH,O O,Ceft .r

,[yIorrlHMH'BbIpax{e}IHSMH:

Jx :  I  f  dF ;
F ( 3 - 1 1 )

J y :  I  x z a n .
r

I I e u t p , o 6 e x  H b I M  M o M e H T o M  I { H e p I r H H  H a 3 E i l -
Baercq HnrerpaJr npoH3BeAeHHft sreMeHTapnbilx nnoulaAox
s o6erEx KoopAHHar: A

J ry :  )  
xydF .

. . E

I{enrpo6exsrtfi MoMeHT uHepIII{H B npaKTHqecKHx pac-
rrerax Hrpaer clrcro BcnoMofaTenbHylo poJlb; c efo BbIqI{c-
neHHeM [pHxoAI{TCfl HMerb Aeno nHmb npu pacqere 3ne-
MeHToB HecuMMerpHqHono ceqeH,Hq, ,I(of.(a geo6xoAtltlto

safirn uIaBHbIe ocu.

F - n,rouaAb ceqemnq paccMalipr4tsaeMoro 3JIe-
MCHTA;

.rc- paccrostrHs Ao rIeHTpa rsxecrH paccMar-
pr{BaeMoro ceqeHLrq.

_ ox*6y (or - orr) cos 2e
^ -u n -  

9  z  
'

L

rn:  
'+-  

s in 2a.

(3-6)

(3-7) O C C B b I C .  M O M C H T H

v a ofipeAeJlsloTcfl 'cJIe-

dfsina

@ua 3-B
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@ue. 34

f l o . n r p n u f i  I t o M e H T  E H e p u E E  o r H o c u T e J r b H o
rrt6paHHofi roqxu (no"rrroca) ilpe.u.craBlrqer co6ofi durerpa.n
npou3BeAeHufi o.neueHTapHbrx nJrorqaroK dF sa KBaApar r{x
paAHycoB - BeKTOpOB, ITpOBeAeHHbIX fi3 nOJIr,OCa, T. e.:

Jp :  !  r zaF . (3- r 2)

flpu napan.rreJrbHoM [epeHoce ocefi xoop rr4*ar )cr:x*a
n Ut:U*b oTHocHTeJrbHo [eurpa.nuHofi- chcreMbr ccefi
f H A (Qur. 3-5) MoMeHrbr r{Heprrnu onpeAerqrcrcs no
Soprvry.navr:

J r ,  J * * b 2 F ;  
I

J y r :  J y  *  a 2  F ,  
I

(3-13)

rge I* , Jy- Mot[eHTbr I{HeprIHH cer{eHHs oruocqTeJrbHo
[eurparrnoft cncreMbr oceli;

F - n.nouraAs cer{eHus;
a u b -paccroflHnfl  Ao ocefi  xr u gt Hoeofi  cucre-

Mbr Koop.4HHaT.

Aas scsxofi n.nocxofi $urypu cyurecrByer no xpaftnefi
uepe oAsa f iapa BSaHMHO nepneHAHKynflpHbrx, npoxoAs-
[udx rlepe3 ueHTp rrrx(ecrH, ocefi orHocHTeJrbHo Koropblx
qeurpo6exuufi  MoMeHT HHepur.rH paBeH HyJrro. Taxue ocn
HasuBaorcff rJraBHbrMr{ ocf lMH HHep[Hn $urypu. Arq caox-
IIbIx ceqenHfi MoMeHT HHepur.tu Haxo,rlrrT KaK cyMMy Mo-'MeHToB HHeprIHr{ orAeJrbHbrx ero qacrefi orHocnTeJrtno rofi
l<e ocu. Morlesru r.rHepuura orHocHT€JruHo ocefi xr u Ar ,
cocraBJrrrrculux c ocrrMu x n U H€Koropbrfi yno.n a,, onpe-
.:reJrsrorcrr no Q,opvry.uau:

J,r.  : t+ *+cos 2a - Jxlsin 2a;

Jy, : t+ -+cos 2a * J"ysin 2a;

Jt, y,
J *-.t .,
T 

sin 2a * J *y cos 2e.
t

IIpu pacrrere v r(oHcrpyupoBaHuu HecuMMerpucubrx ce-
ceHr.rr? npuxoAr4Tcr orrpeAenflTb r Jr a B H br e M o M e H T hI
lI Jr e p r{ J.r rr:

(3- 11)

J,nu*
m i n

(3-15)

@ue. 3-5

HaupaueHr.re rJraBHnx ocefi olpeAenrrlorcfl:

(3- 16)

(3-1e)

llpn pacvere qacro fiaro 'Hax,o.nr;rrb paAr,ryc r{Heprl[,u.
PaaNyc HHeprIHH ceqeunq orH,ocrzr€Jrbuo ocil x Bbrq,H-

cJrflercff uo,Q'op,vyne:

(3-17)

Otg,o,cule.nbgo ocn y:

,  i n :
Jy

F  
.  ( 3 -18 )

Orsomeuue MoMeHTa r.rHeprIHH K paccrofiHnro oT ocr{ Ao
xau6onee yAaJreHHofi roqxn KoHTypa certeHus Ha3brBaercfi
M O M e H T O M  C O n p O T t { B n e H H f l  C e q e H u f l . ,  T .  e .

V * :  
J *

!max

Moueurrt HHepuHH, MoMeHTbr conporl{BJrenprfi, [JroruaAH
I{ paAnycrr ceueHfifi HeKoropbrx [JrocKr.rx Sraryp npr{BeAeHbr
e ra6r. 3-3.

3-3. H3rI{E

Ilpra r{HcroM Hsru6e, Bbr3brBaeMoM Aeficrsuerr{ trapbl
cHJr, pacnoJroxeHHbrx B rJraBHofi n.nocxocru ceqeHr.rfl crep-
)r(Hff, T. e. B n.flccKocrlr, npoxoAffutefi uepe3 oAHy H3 rnaB-
sux ocefi cer{eHns (Sur. 3-26,a, a), orHocuTenbHafl JrH-
HeliHaq 4eSoprvrauux E Bbrpa)Kaercq cJreAypqeft gasuca-
MOCTbIO:

(3-20)v
,

0

y - opAr{Hara paccMaTpHeaervrofi a.neuerrapuofi nJro-
IqaAKH cer{eHHH or uefirpalruofi  ocu (nerirpaJrbHafl
ocb npr! Hsrn6e npoxoAr{T qepes rleHrp rflx(ecrr
nonepeqHcro ceueuun);

p- paAuyc Kpr{BHsHbr HsorHyroft ocn crep}Kufl.
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bh3

l 2

Mouest conporna-
JreHfifl V"

b (Hz - hr\

6H

BH\ - bhg

6 v T
:  0 ,1179h3

fl.lroutaau ceqeHHs
F

b @ z - h 3 )

12

BHT - bh3

6H
BH - blt

hl

l 2

@u2.3-9

Ta6ru4a 3-3

Pa.u,lryc HHepquH
I

0,zggh

B H3- bhg

12 (BH-bh)

bh

2

bh2

24
bh3

36

@uz .3- 10

h 
- 0.236ft

Vre

"?ro :u o4glD'
nDs

BZ 
:0 ,0982D9

64
I)
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Ilpodonweuae radn. J-a

Mouenr jnepquil MefiT CoIIporH8-
Jtennq W,

flaolua.u,rrl ceqeHrs
f'

a
to
to
6
s-

0,039 Da

0,039 D4

O,OM D4

0,088 D3

0 , 0 9 7  D e '

0,092 D3

0,740 pz 0 ,23  D

9,235 D

0,763 D2 0,240 D

0,6495 D2 0,456 R

@u2.3-15

U
. 5 '

TR'

Quz.3- I3

fr

0,5413 RE 0,6495 Da 0,456 R

rDuz.3-17
_ 0,5413 R4
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llpodo.atreuue ra6n J-J

Qopua ceqeHns

/
I

e

@uz. 3_IB

.+
s

MoueHr conporrB-
tevua lV,

0,6906 R3

l l . roulaar ceqeuHq
. F

0,707 D2

Pa,nnyc HHepqr{H
t

0 , 4 7 5  R

b +b,

Q u z . 3 - 1 9

r2(3b+2b) (6+O, 'br)h

D4

l 6

I n  8 r
l_-  _ :  l :0.00692 D4
\  8  9 " 1

(e, : 0,2122D)'

W,,:0,03234D8
Wz:O,0238bD3 0 , 1 3 5 D

ffi1r,0?- b,hl)
( b t : b z *  1 , 3 b )

BH3+bhI

1.2

BH3-bh\

t2

10 3ar .  t2 i

@uz. 3-23

@uz. 3-22

2 (b ,*b ' )SC ,
i  R l h r \ ,

r r e  c = L t + r { , r r , ) -

3 2  l h \ 4 1
s \za ' l  l

EH'+bhs

BH3-bh\

6H
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Ilpo)o.utcenue radn. 3-3

<Dopua ceqL'uHq

@uz. 3-24

CooreercrBeHHo 3aBr{cHMocrb (3-3) np}rnnMaer

L

i@e\-bh3+aer)
I aHzabdz

' 2  e H + b d
e z : H - € t

1

; ( B rl- B th" * u e3r- u, nl) ;

I  aHz*Brdz*bd',  (2H-d)
et:  

n 
"H + Bi- '  bA

€ t :  H  - € t

BHA:

(3-21)

Molrenr conporuB-
aenla, rV,

I-l.noruaar
ceqeHHtr

F

Pa.nuyc
HHepr lHt l

a : E  !
'P

TorAa usrn6arcu1ufi uoueur M,
noJrox{eHHbrx c oAnofi croponbr
ueftrpa.nnuofi ocn:

M :

I M-: - - KpHBn3Ha ,USOrnyrOli OCH CTep)KHn (ra,X
P E J

,uaebrnaerl,rofi ytr py r o fi .rr H H n u);
E l  - : r e c r K o c r b  c e q e n u r r  u p u  u a r u 6 e .

Vron B3aHMHoro ttoBopora ceqenuft npu ugrnde (Sur.
3-26,6) paBeH:

dx Mdx
d . o :  -  -.  

P  L I
(3 - 23)

Au$SepeHrrlnanbnoe y,paBneuil.Ie yupyrori JIHHHH crep)K-
rlff npn Hsrn6e Mox<er 6urn noJryqeHo Ir3 (3-22) noA-

I
cnaHoexofi 3Haqer{Hfi 

;

I
Hanectuo, qro-

P

d:),

dxz
Cqx taq  3HaMeHa-

r t
\ -y o dF : EJ, (3-22)
J ?
F

ropua.uuuufi MoMeHT HHepluIrH;

f '* (#)'l,'

eAuHnqe, au$SepeHu,HaJrbHoe ypaBHeHHe ynpyroft JrHHvn
MoxHo npe4craBurn n ,6oree flpocroM Br{Ae:

d 2 y  M

d t r :  
i  

E J '

HnrerpspoBaHHe allQQepeulruarrbHofo ypaBHeHtsfl Aacr
BO3M,OIKHOCTb fiOnyq,fiTb n:p0nH6br.

flepnan [rpoH3BoAHdfi 'or np,oru6a AacT yrol [IaKIIoHa.
CoornercrBeHHo npHBeAeHHbrM saBr.rcnMocrrlM (3-21) u

(3-22\ HopManbHbre HanpsxeHuq ilpH qucroM nsru6e
(Snr. 3-26) onpeA€rlnlorcn $opuy.nofi:

Mx
o :  

t r  
Y '

t4e M*- uaru6aroulufi t'touesr;
Ir- MoMer{T LrHepuHH ceqeHl{fi;

A-paccrosHne or uefirparruoft ocn Ao paccMarpl{-
eael\.roft eleueurapu,ofi [JIoula.:IKII ceqeHI{fi .

Hopuarruue HanpslKeHuq n xpafiunx roqKax ceqeHufi
cTepxHff

(3- 25i

(3-26)

! r
THBJIgttHff Ceq'eHHfl, To:

(3-25' , )

(3-  26' , )

rAe /r H Az- paccrotHHfl ot Hefitpa.nlHofi ocH Ao xpaft-
HHX TOIIEK I{OHTYPA CCgCHHfl.

Jx  J '
I aK KaK - : Wr H W2 - MoMeHTbI COnPo-

!z

O r : b  ,' 
wl 

'

Mx
6 0 : - .
" lVz

T. e.  MOMeHT CHJI,  pac-
CCqCHfi', OTHOCHTCJIbHO

- t '
I.JIe J: I y.r df -sKBa

F
(3- 24',)

Quz. 3-25

TeJrb npaeofi qacrx npnneneuuofi saBI{cHMocrH ;paBHHM
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a)

(---\
-  

- \--* I J

Ec.nu, noMHMo r{3rH6aroqefi trapbr cHJr K crep)KHro npil-
nox(eHbl c[IJIbI, [epfleH,q,IlKyngpHhre K oc,H, To a lloflepeq-
HoM ceq,en.Hr.r ($sr. 3-27) Bo3HHKaror, r(poMe HopMaJrb-
HbIX, Ka,CaTeJIb'Hbre Ha[pflx(eHHff .

Kacare.nrHbre r{aflprx(enufl onpeAelqrorcs QopMynori:
Q"S'

r :  
J r b  '

o",'ff:7x{w

nAe Qy - nonepeqHafl cHJIa B paccMaTpHBaeMoM ceqeHHH;
J.r - CTaTHTIeCKHH MOMeHT qaCTH ttonepeqHoro Ceqe-

Hr,rs oruocnTenbno ueftrpa.nsuoft ocu;
b -wupnna 6pyca B paccMarpuBaeMoM ceqeHuH;
J x- MoMeHT r{Heprlr{H ceqeur,rs.

HopvanrHue u KacareJrbHbre Hanpqx(eHuff Ha nJIo-
UIaAI(ax HaKJroHHbrx ceqenufi Moryr 6rrrr 6oruue, qeM
rlp,H HopMaJrbHbrx ceqeflr{rx. Bgruquna Hx saBEcI{T or rro-
JIOXeHI{ff H lraflpaBJreHHff [rJrOqa.[OK.

HanpanneHur, coorBercrByrorrlHe 3KcrpeManbHbrM Be"[rr-
qHHaM uanpaxeuufi, paBHo KaK LI caMr{ Hanpflx(eHHfl B
gTOM CJIyr{ae, IIaSbIBaIOTCfl TJIaBHbIMH.

f.nanHrte HopManbubre u nan6omruue xacareJlbHbre Ha-
npffx(eHufl upu usru6e onpeAenflrorcfl Sopuyrauu:

Mexay narpysxofi, nonepeqHbrMu ct4raMl Lr r{sru6aro-
ITIHMH MOMeHTaMr.r Atts, nprMoro cTeplKHfl HMercT MeCTO
anQQepen[H aJrbHbre 3 aBr.rcHMocru :

tle M - ugru6a:rour.rfi MoMeHT, T. e. MoMeHT cHJr, pacfloJro-
x(eHnbrx c oAnofi cropoHbr cerreHnff;

Q - nonepeqHas cuil.a, T. e. npoeKqufl Ha Beprr{KaJrb-
Hyro ocb cnr, pacnoJroxeHHbrx c oAuori cropoHbr
CCqCHHfl;

q - HHTeHCLIBIIOCTb HarpySKH.
Ha Qur. 3-28 nan npHMep nocrpoegHfl 3rrrop A v M

\nn 6anxv, qacrnqHo 3afpyx(eHHofi paBHoMepHo pacnpeAe-
neHsofi uarpysxofi.

B AaHuou npHmepe ueru6arcu1uft rrloueHT B ceqeHHH Ha
paccToflHulr x or .[esoft onopbr:

Qx2
M * :  A x  

2
flonepevuafl cnila B ToM x(e ceseHHH

d M -
Q x :

dx
qa (2b { a\

rae ,4 -onopHaff peaKrl,Efl, paBHar ---T-

Onopnue peaKuHH, HsrH6alourue MoMeHTbr rr nporu6rr
oAHonponernbrx 6aaox c pa3ruqHbrMn HarpysKaMu,AaHbr B
n. 3-4.

(3 -31)

(3-32)

f  - !'max -  r
m l n

(3-27)

* " t ;  
(3-28)

(3-2e)

Vruu, cocraBJlfleMble TJIaBHbIMH dtJIouIaAKaM[r (x xo'r'o-
pbrM trrpllJrox'gllbr fJIaBHbre Hanprxeuna) c ocblo .r, M'oryr
6nrrnaft,teun:

(3-30)
t g a

omax
min

)

de

a --*]- b -31

Jnnpo M

ln

{tue. 3-28@we. 3-27
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3-5. ONOPHbIE PEAKUHH H H3I'HEAIOIIIHE
MOMEHTbI HEPA3PE3HbIX EAJIOK

Hepaspeauas 6a.nxa qBrqercff cucreMofi ctarnqe(cKl.I He-
onpege.nnuofi, npHqeM, ecJrn Kpafiune onoprt 6a.nrn Aony-
cKanr cso6oAHoe BpaueHHe onopHoro ceqeHnq, To qHcJIo
JIHTtrHHx Hen3Becrnux 6aaxn paBno (n-l), nAe n-qucJro

@ue. 3-55

{IpoJreroB. 3aAe.rrxa rpafiHefi onopbl yBeJIHqI{Baer qI{cJIo

JTHTUHHX HeH3BeCTHbrX rra eAHHIT[y.
B KarlecrBe JIHrrrHHx Her{3BecrHblx B Hepa3p$Hux 6al-

xax o6H,ruo en6npalorcfl oflopHbl,e MoMeHTbI.

.{.rrn pacuera 6a.rlry o6pauaror B crargqecKu orIpeAeJIH-
Myto [ocrauonro'fi urapH'HpoB Ha ollopax, [pHHrIMafl Bce
otlotpbl, KpoMe o4H,o,fi, rI,qABH)KHbIIMLI BAOJIb OCH 6alwa

(Sur. 3-55).'-tlto6rr 
taxas 6arxa pa6otatta KaK 3a.[aHgas, ueo6xo-

r l rMo [pr . IJ Iox{HTb MoMeHTbr Mo, Mr. . .
t{nc.na HaA onopaMn Aaror i lopqAKoBuft uouep onopbl'

r{oMep nponera paBeH HoMepy npanofi onopbl npoJlera-

Onopnue MoMeHTbI cql{Tanrcg IIoJIo}KI'ITefibHbIMH, ecJII'I

oHH CTpeMfiTCq BblrHyrb npHMbIKaIOUlHe npoJlerbl BbInyK-

.IIOCTbIO BHH3.

l. HepaspmHafl 6a.nxa Ha x(ecrKl{x oropax

KaxAue rpu nocJIeAoBareJIbHo B3ffTbIx onopHblx MoMeII-

ta  Mn- t ,  Mn ,  Mn+ l  Hepa3pegno f t  6a . r rKu  cBsBaHbI  ypaB '

H e H I , I e M T p e X M o M e H T o B ' I I o n y q e I I H b I M H S y c n o B H ' I o T c y T c T -
BUfl B3aI{MHOTO nOBOpOTa B IIrapHHpe, conpsrarcnleM ABa

COCeAHH1 npoJreTa. B c.nyUae, KOrAa )I(eCTKocTb EJ flocTg-

tHHa no ncefi A.ul't lte 6a.nxu, 9To ypaBHeHHe HMeer BHA:

Mn-r  l ,  *2M,  (1 ,  *  ln+)  +  Mr* r  ln+ t :

Qrr+t bn*l

I  n + l
, (3-33)

- ' rAe Mn- t ,  Mn i l  Mr+t -oropHbre MoMeHrsr  (Qnr '  3-56) ;

ln H lr*1- AIHHbI conpnralonlfixcq npone-

TOB;

cDue. 3-56 Que. 3-57

Qrd ,  8a4 t  bn+ t
- -  H -  - -Quxutnuue onopHble peaKqHH

ln ln+t

n-fr onoPbl oT MoMeHTHbIx nJIo-
uta,4efi  gn H 9z+l B n-M H

(n*l)-u npo.nerax, nonyqeHHblx
ot snemHefi HaTPY3KH KaK AJIn

#f#"tffi, ::?"ui:" 
oileprblx

Llnc.no ypanuenufi rpex MoMeHroB (3-33) Anfl Hepa3-
pe3Hofi 6aiwn paBHo qHcJIy IlpoMelKyrot{Hblx onop. Ec.nu
xpaftntn ofiopa 6a.uxu gaAeJIaHa, To ypaBHeHHe rpex Mo-
MeIITOB COCTaBnfeTCfl npH noMolqu BBeAeHHff AOfiOJIHH-
Tenbuoro xpafiHero nponera serucuHofi, panuofi HyJIIo.

NPI4MEPbI COCTAB JLEHT4fl YPABHEHIy],g'

TPEX MOMEHTOB

1. 9erupexnpo.tlerHal 6ailwa, uIapHHpHo onepraq IIo
KoHraM ($ur. 3-57).

Cncrertaa ypannenufi Tpex MoMeHroB Enff Hee 6yAer

HMCTb B}I.4,:

at?
t )  2 M 1  ( 5 +  4 ) +  M r . 4 ' 0 . _ -  6 t ' l

2 4 '

2 )  M . , . . 4 + 2 M 2 ( 4 + 6 )  * M t ' 6 : - 6  + t

3 )  M , . 6 + 2 M 3 ( 6 + 5 )  - -  6  + ,

floAcrlsnqq BeJrHqr{Hbr Harpy3or(, oKoHqaTenbHo nony-
q H M :

1 )  1 8  M r  *  4 M 2  :  -  3 1 , 2 5 ;

2 \  4 M r + 2 0 M 2 *  6 M t :  -  5 4 ;

3 )  6 M 2 + 2 2 M 3 :  -  5 4 .

Peueuue cr{cTeMbr ypaBHeHHfi Aaer BeJIHqHHbI OnopHblx
MoMeHroB Mu Mz'u Mz.

2) Ta xe'6a.nra, Ho c .nenofi xpafineft onopoft 3aAe-
rassofi.

BsoALIrcs B pacqer $urrnnuufi npo"'rer lo:0, qro Aaer
AOnOnHHTeJIbHOe ypaBHeHne:

2 M o p  +  5 )  +  M 1 ' 5 :  - G
qrl
24

Octanruue rpt{ ypaBHeHHfi ocralorcq 6es

g=tn/n

r.rsNIeHeHHft.

EJ = C0lt l'

i 0
I

]*L,= s.o

4 t  4 t  i  ? zt t  i L  . - - 3 , 0  - 1 "

- ,u- h= 4,0 4.-- tr.= 6,0 --{-- t+= 5,0
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Ec.nu x(ecrKocrb EJ paenuqHa Anfl pasHbIX nponeroB
6arKx, Ho nocrogHHa no AnHHe Kax(Aoro npo.rlera, To
yPaBHeHHe Tpex MoMeHToB npHHHMaeT BHA: 

/

l -  
/  r  /  

i \  I n + l

Mn- t ;  +2M,  ( *  +  : t - \  * t " * ,  - , ' 1  -
" ^ J n  " \ / n  J n + t l  , u n * l

6  (  enoo 
*  

Qr ,+r  6r ,+r  
\

\ t n l n +  . . u . r J * r ) '  
( 3 - 3 4 )

rAe I , H I r+ l- MoMeHTbr Huepru.ru ce.{eHnfi 6anxu B

nponeTax ln u 177;1, a MoAYnb YuPY-
rocrn E:const no sceft rJrHHe 6anxu.

2. HepaspesHac 6atxa Ha yrpyrHx onopax

B cJlyqae ocaAKH onop, nponopqnouamuofi BeJIHqrrHaM
onopHbrx peaxuuri, Kax1bre rtsrb nocneAoBarenbHo B3rITbrx
onopHbrx MoMeHToB cBq3aHbr ypaBHeHHeM ntrTH MoMeHroB.
Koropoe Ars 6a.nxn rocroqHnofi x'ecrKocru J.IM€€T c.nqryrc-
Irluft sr.rA s HessHoli Qopue:

M n - r  l n  + 2 M n  ( 1 ,  *  l n + r \  *  M n * t  l , a 1 :

/ o n Qn+t bn+t \:  -  6 l  r y ! - +  _ . L  l + O r r  ( v , ,  - v n 4 r )  ( 3 - 3 5 )
\  ln l r* t  I

3.qecr gn ugn+l-yrru rroBop,ora n-ro H (n*l)-ro upo-
JreroB, Koropble Bbrpaxalorcs qepe3
ocaAKH onop cJIeAyIoutI{M o6pasou:

hn -  ho-t

Vurr noBopora g greAyer npLIHHMarb noJIo)KHTeJIbHbI-
Mr4, ecJru cM€ueHHe npoucxo.rllT IIo qacoeofi crpeJlKe, T. e-
ocaAKa noc.ne4yrcu1eft onopbl 6onrue npeAuAyueft
(Qnr .  3-58) .

BqIH,ILIHH ocaAoK BblpaxarcTcr rlepes ycnnl{fl B 6a;lre,
TAK:

h - :  J - , u -  *n: n lo, * An+t +

M n + t -  M n  M n  -  M r - r ,
_ __: 

, 
::__), (3_37)

ln+l In

rAe D-ycnnne a nefcn, mln, BblsblBarculee ocaAKy
o,Ilopbl, paBHyIo eAI'IHEIIe AJII'IHbI;

Bn- onop'nan- peaKuuq Ha onope n- f lpoJlera ln'pac-
cMarpnBaeMoro KaK IIPocran 6anxa;

An+t -onopHaa peaKIIHff Ha on0pe n nponeTa lr*t

paccMarpuBaeMoro KaK npocrat ^6a.n-ryt'
llpurr,rep. 

'balxa, 
It3o6pax{eHHan na Qur. 3-57, I{Meer

o r r o D b r  I u 2  v n D w u e :'  
E l -  i04 m1t [ .2 ;  Dt :  Dt :  500 m n;

h n + l  -  h n

;  gz*  r :  
-= - l ^ - .  (3 -36)

' n * l
Y n -

ln

@ue. 3-58

B z : 0 ;  A a :

ht : Ib.s + 
M' Mt-- t '  \  :'  

5 0 0 \ ' -  4  5 )
: 0 , 0 0 0 5  M 2 -  0 , 0 0 0 9  M r l 0 , 0 0 b ;

_  1  l ^  M 3 - M 2  M z - M r \
L  - - l ' t - J --  5 0 0 \  6  5  I

:  0,000333 Mu- 0,000733 Mz * 0,0004 Mt * 0,004;

6E" f  g r : g  
h t - - ho  

104  :  6M,  -  10 ,8  M ,  f  5 ;
D

6 E J  s r : g  
W  

1 o + :  s M " -  t t M 2  *  6 M t f  6 ;

6 E J  g r : g  
h t - h '  

l o r :  -  3 ,  3 3  M B + T  , 3 B M r - 4 M ,  -  4 .
6

VpanHenue nsrrl MoMeHToB:

1 )  1 8 1 4 1  * 4 M z :  -  1 5 6 0  * 6 M z -  1 0 , 8  M t  +  5 -
- 1 M r + l l M 2 -  6 M r - - 6 ;

2) 4Mt + 20M2 * 6Mz: -  2700 * ;Mz + 1l  M2 -

-  6Mr-  6  +  3 ,33Ma -  7 ,33  Mz *  4Mt  *  4 ;

3) 6n42 +22M3 27 -3,33M3+7,33M2-4lv\  -1.

flosre npeo6pasosaHllft oKoIIqareJIbHo noJIyqHM:

l )  34  ,BMr-  lSMz *  \Mz -  -  16 ,6 ;

2) 6M + 25 ,67 M2 - 2 ,53 M.t : -29;
'81  

4Mr-  |  ,BJMz*  2o ,BJMB:  -  31  .

Bupaxreuux (3-35) H (3-36) Moryr crIJDKHrb ratoxe
Anrr pacqeta 6a.nxu c gaAaHIIbIMH ocaAKaMu.

Tor4a BeJIHqHHbI cMelqeHllfl onop h ssJrsrotcq 3aAaHHbl-

MH,-T.  e.  He gaBucsr ot  ycunuf i  B 6a.nxe,  H ypaBHeHHe

(3-35) rpHHHMaer BHA ypaBHeHHs rpex MoMeHroB.

3. Onpeg,e;renue ycHJIHfi B npoJlerax
Hepa3pe3Hofi 6alxu

flocae onpeAeJIeHI{s onopHblx MoMeHToB
pesnofi 6ant<u cBoAI'ITcfi K pacqery npocrblx
JreraMI{ lt lz, /3 u t. ,(.

pacrreT Hepas-
6alox c apo-

D o :  D a : , D + :  o c i  l e o  :  h e :  h + : 0 i

B t :  + : 2 , 5 m ; 4 2 : o ;' 2 ' - - ' - ' - - a - , a

l{srn6alounfi nnoueur Mx I'I nonepeqHaq cura
qeHHH n-ro nponeTa, oTcTosuleM Ha paccToflHrlu
nofi onopu, HaxgAsrcfl no SoPtrlYaau:

Mr: Ma, *Mn-r 
t5" 

+M, +;"  I n  L n

^  M,  -  Mn_t

Q.r : ao" + -:---, ,
n  l n

4

T : 2 * ;

Q, n ce-
.r OT JIE-

we Mo, 
" ao--

Mn_t  v  Mn

- MOMeHT H flonepeqHafl cHna B paccMaT-

pHBaeMoM cetIeHHH KaK B npoc'rofi 6a'nxe;
- oIIopHbIe MoMerITbI na'n_l-it n n-fit

oropax;

(3-3s)

(3-3e)

ln - AnUHa n-ro nPoneTa'
onopurre peaKuHu x Hsrr.r6aputue MOMeHTII Anfl Hepas-

p.a"r i  6andx c pa3nHqHHMH Harpy3l(aMn' lgl tMn 
npo-

neraMII s nocrogHuofi xecrKocrblo AaHbI s ra6a' 3-5'
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4. OnopHbre peaKr(HH, ngrndarcune MoMeHTbr B Hepa3pe3Hbtx 6anrax c paBHbtMH npoJleraMH
Ta1auqa 3--5

Hsrx6apurue [toMeuTbr

Onopuue peaKuHH B nponerax Ha onoDax
Cxeua 6a,nxu H Harpy3KH

Mr*^* | ,ur*"*

A :  C  : l l s  Q I
B : 6 1 +  Q I

0 ,070 q lz 0 ,070 q lz -0,125 qlz
?

b t
E

2

0,096 giz -0 ,063 g /2A : 7 l r c 4 1
B : ( ' lB gl
C: -r l rc7l

/,12

B

tlt

L
@u

7 t
t6 '

? .  3 -60

A - - C : 5 1 r c P
B : 1 . 1 t  P

0 156 Pl 0 , 1 5 6  P l - 0 , 1 8 8  P /

@ue. 3

A :  0 ,406  P
B : 0 , 6 9 9  P
c :  _ 0 , 0 9 4  P

a

0,203 Pl -0,094 P/il
+ [--t

Quz. 3-62

P PP

r$
5  t { n / l ,
g a c

A : C : ' l e  P
B  : 8 ! z  P

0,222 PI 0,222 P l -0,333 Pl

Quz. 3-63

p

ri
P!

3

H,

+[-_r
A : 5 1 6  P
B  . : a l s  P
C : - t l a  P

0 , 2 7 8  P l

cDuz. 3-64
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Ilpodonucewe ra6tt. 3-s
HsrH6atoulHe MoMeHTbr

Cxcua 6a.lrn H Harpv3KH

@uz. 3-65

Onopuue pearqnn B nponeTax Ha onopax

Mr*"* i lr^^*

0,034 qtz 0,034 qlz -0,078 qlz

M6 M6

A  : 0  , 1 7 2  q l
B  :0  ,656  q l
C  : 0  , 1 7 2  q l

A:  - -0,04 q l
.B : 0,33 ql
C  : 0 , 2 1  q l

0,065 qiz -0,039 q/2

D i ' l  i l ' i  r  
' c - ' t ' p

Joc{l----r ! f -)s11ti--

t 4 '  t  h \  u ,

@uz. 3-67

A : D : 0 , 4 q |
B : C : l , l g l 0,080 g /2 0,025 qlz - C , 1 0 0  g / 2 - 0 , 1 0 0  q l 2

t'tz L n,

b' 'i 
i 

'i)
--V + 5l r--

@uz. 3-OB

A :  D  : 0 , 4 5  q l
B : C : 0 , 5 5 q |

A :  D :  - 0  , 0 5  q l
B : C :  0 , 5 5 q |

'  
0 , 1 0 1  q / t -0,050 q/e

0 ,075 q lz

-0 ,050 g /2

-0,050 g/2
M.

\\ \\
F  ' B t

+ l :
t q

. z

-0 ,050 g /2

-0,050 gl2

A  : 0 , 3 8 3  q /
B : 1 , 2 q |
C  : 0 , 4 5  q l
D : -0,033 qI

0,073 q lz 0,053 g/2 - 0 ,  I  1 7  q l z
o.3sJrl

@uz. 3-70

-0,033 g/2

A :  0 ,433 q l
- B : 0  , 6 5  q l
c :  -0,1 ql
D  :0 ,017  q l

0,094 q lz -0,067 qlz 0 ,017 q lz
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Ilpodonnceuue ra6tt. 3-s

Cxc:rra 6atxu H Harpy3l(t t Onopur're peaKqutt t] npoJreTax

A  -  D : 0 , 3 5  ̂ b
B : C : l , l 5 P

M r * u Mr*u*

0 , 1 0 0  P /0 , 1 7 5  P l
s l

14srn6aroutlre MoMeHTbl

Ha ouopax

- 0 , 1 5 0  P / -0,  150 P/

P

73

t D
r-

A :  D : 0 , 4 2 5  P
E : C : 0 , 5 7 5 P

A : D  - - 0 . 0 7 5  P
B :  C  : 0 , 5 7 5  P

0 , 2 1 3  P l

-0,038 P/

rf

@uz.

Quz. 3-74

I--- ;
l L
I

T
2

r l

*l
I

f l | ,

A : 0,325 P
B : 1 , 3  P
C : 0 , 4 2 5  P
D : -0,05 P

0,162 P l
,
t

2

l t

l L

€
! : t

2

I
2

-0,075 Pt

0 , 1 7 5  P l

0 , 1 3 8  P /

-0,075 Pl

-0,075 Pl

-0,175 Pl

-0,075 Pl

-0,075 Pl

-0,050 P/

A : 0 r 4  P
B  : 0  , 7 2 5  P
c  :  - 0 . 1 5  P
D  : 0 , 0 2 5  P

0,2c0 Pl

1 1 3ax.  l2 i r

cDttz. 3-76

- 0 , 1 0 0  P /
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Cxel ra  6anxu H narp-y3Kr l

Que. 3-77

Onopur , le  peaKuHH

A : D : A , 7 3 3 P
B : C : 2 , 2 6 7 P

P P  P P  P

4 L M e f , M r

Ilpodotnrcerute ra6rt. .3-_5

Hsru6arcuue MoMeHTr)t

-0,267 Pl -0,267 PI

0,289 Pl

o ,274 P l

-0 ,133  P / -0 ,133  P /

0 ,200  P /

-0 ,  133  P '

-0, 133 P/ -0,  133 P1

- 0 , 3 1 1  P / -0 ,089 P/

-0  , l7g  P I

l*t-
u t L M z L M a

I
'J

A :  D : 0 , 8 6 6  P
B : C : l , l 3 3 P

@uz. 3-78

@uz. 3-80

@uz. 3-BI

A : D - - 0 , 1 3 3 P
B : C :  l , l 3 3 P

P

l*
PJ

3
t
3

PP
L T

A  : 0 , 6 8 9  P
B :  2,533 P
C : 0 , 8 6 7  P
D : -0,089 P

A : 0  , 8 2 2  P
B  : 1 , 4 C 0  P
c : - 0 , 2 6 6  P
D  : 0  , 0 4 4  P

. P  P
t t  I'ffir

M/ tr Mz-LMa
8 , l r  ,  , f ,  I l- - l *Fl  r  I

l . t  I t i t *

P

I t
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L

h.
!;
s:
t

{i
f
t.
i,i

i i
+
:i
I

$

Hsrlr6arcutre MoMeHTbI

Ha onopax

n l
.+..1

Cxeua 6a.nrn H Harpy3KH

t4,

c

3-82

Ondpuue peaKuHH

A : 0 , 1 9 9  q l
B  :0  ,562 q l
Q : 0 , 5 6 2  q l
D  :  0 , 1 8 8  q /

A :  0 , 0 1 1  q /
.B:J,055 q l
C - 0,294 ql
D - 0,250 qI

Mr^^* Mr^^* Mp

0,054 qlz 0,021 qlz -0,0625qt2 -0 ,0625 qlz

-0,021 qlz -0,073 qlz

0 , 0 1 1  g l z -0,044 qlz

0,038 glr

0 ,445  L

@uz. 3-BJ

Ilpodotmcewe ra6t'. 3-5

3-6. nPoAoJIbHbla H3rl',lE

IIpn pacueTe c)*(aTEilx cTepxHefi, g,luHa KOTOpbIX.BeJII'IKa

B CpaBHeHHH C pa3MepaMl{ I',IX roflep-eqllblx cerleHnfi' YqH-
TbrBaeTcs soglnlolKHocti noTepl{ yctofiuuroCu't BSJIeACTBI{e

rrpoAonbHoro lrsrl{6a.''Kputnuecxoe 
HanpnlKeHI'Ie, npfi KoropoM rlpo[cxoAuT

paspyllleHue I{3-3a norepl{ - yerofiquBocrl{, MO}Ker 6uru

bup-eaeneuo ro QoPrvrY;re 3fiaePa:

E n z
o*p 

T_ ,

E - rrlo4ynb yrpyrocrl{ Marepwallai
I -ru6Kocrb;

I

6 -paA'yc r{HepuHH;
F6p

J ap MI{HuMaJIbHbIfi MoMeHT HHepuHI'I;

lc'Op - nnOUaAb IloflepeqHoro ceqeHl'Ifl;

I - guu:na crePxus.

ooouvtorz 3finepa MoxHo nonb3oBaTbcs npu- 6onb[IHX
rrao-rl#i?x"'i-Gfi".pno i >100 a.ns craJII{ Ma'poK Ct'2
i r  Ct. 3).

IIpu nuuoAe etofi Qopr'rylu MarepI'IaJI rlpeAnonaraercfl

coBepIrIeHHO ynpyrl'IM, npfiqeM cx(I'IMaIOUllIe HaIIpgxeHHs
oKD He IIpeBOcxoAffT [peAeJIa yfipyrocTH'

'.fl,onycxaeMoe 
Hanpfl)I(enue ttpHHHMaercl:

o n p . u e r : g [ o ] ,  ( 3 - 4 1 )

rtre tol - ocHoBHoe AonycxaeMoe Haflpfl)KeHl{e;' 
,i - xoaQSuuueHT rroHIDKeHHfi AonycKaeMoro Ha-

flpsxeHl{fl, o[peAeJlseunft uo ta6'tr' 3-3' 3-6

u'3-7 B saBHcIlMocrH or ru6roctu I '

t=0,71 L=0,51

Que. 3-85

(3-40)

ycaonufi
cxeMaM,

t r :



PA3ilEn nEPBbrH. ogrqqn

Ta1nuqa 3-6
IlpnbnustrreJlbHHe BeJuqnHH par.HycoB HHepqnH 4ll uau6onee ynorpe6nrearnux ceqenufi

Cxeuut ceqeultf i Paanycu HHep[Hr.r

i x :0 ,30 / t
i v :0 ,30&
i ; :0 ,  i95

@uz. 3-93

@uz. 3-95

i r :O,26h
i y :o ,2 l b

ix :0,43h
iy:O,24b

i* :0,38h
iy :O,44b

ix:0,32h
iy :O,20b

ix:O,28h
iy :0 ,24b

i* :0,38h
jv :0 ,60&

@uz. 3-90

ta:0,28h
iv:O,32b'  

b + h
iz:O ,18 - t -

ia :0 ,30h
iy :o ,Zob

i a :O ,43h
i r :O,43b

i2r :0  r30h
i y : o  , 1 7  b

i x :0 ,35h
iy :0 ,566

3-96
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@uz, 3-I0B

r_ b ____t
-r.J

cDuz. 3-gB

/
Pa.r.rycsr fiHepqHr{

ia:0,37 h
iy :O,54b

iz:O.39h
ir :0,936

ceqeunft

L J

3-105

@uz. 3- 106

[Ipodonrenue ra6n. 3-4

Paanycu HHepqHH

ix :O,45h
iy:O,235b

ix:O rMh
i r :O,28b

i x :O,39h
iy:O,20b

ix:o,42h
iy :O,22b

@uz. 3-104

r - r
s

ix :O,21h
i u : 0 , 2 1 b
f2 :0 ,785h

F-- d ---*.1

<Duz. 3-109

Q,uz. 3-100

@uz. 3-101

i  a :0 ,21h
i, -0,21b

ix:O,45h
iy:O,24b

ix :0 ,40h
iy :O,21b

cDuz. 3-107

@uz. 3-102

@ue. 3-103

i t :O,44h
i :0,380

r - l
x - - .

L J
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v

Cxeuu ceqeuu i r

@uz. 3-110

@ u 2 . 3 - 1 1 1

Paanycu nHeprIHH

i*-0,32h
iy :0 ,586

ia:O,32h
i r :o ,4ob

3Haqenuc I aas

Cxeruu ceqenufi

Que.  3 -112

Paarycu HHepqHH

ix :0,42h
iy:o,3ob

SHaqeHug g t rns.
Fn6roctt

I

L

L

8
10
l6
20
24
28
30
36
40
44
48
50
56
60
64
68
70
76
80
84
B8
90
96

100
r04

I

d**

I

h4d#

f
L

h* CTAJIH qyryHa CTAJIH

2 , 3
3 , 5
4 , 6
5 , 8
6 1 9
8 , 1
9 , 2
l 0
l 2
l 3
t 4
l 5
l 6
t 7
l 8
20
2 l
22
23
24
25
27
28
29
30

0 , 9 9
0 , g g
0 ,98
0 , 9 7
0 ,95
0 ,94
0 , 9 3
0 ,90
0 ,87
0 , 8 4
0 , 8 1
0 , 7 8
0 , 7 5
0 , 7 1
0 , 6 6
0 ,63
0 , 6 0
0 ,53
0 , 4 8
0 ,44
0 , 4 0
0 , 3 7
0 , 3 4
0 , 3 1
0 ,29

0 ,gg

0 , 9 6

0 , 9 4

0 ,92

0 ,89

0 ,86

0 , 8 1

0 , 7 5

0 , 9 1

0 ,81

0 ,69

0 , 5 7

0 , 4 4

0 , 3 4

0  ,20

0 , 1 6

3 1
32
33
35
36
37
38
39
4Q
42
43
44
45
46
47
49
50
51
52
53
54
55
D /

58

27
28
29
30
3 1
32
33
34
35
36
37
38
39
40
4 l
42
43
44
45
46
i ' 7
a t

48
49
50

0 , 2 7
0 , 2 6
0 ,23
0 , 2 1
0 ,20
0 , 1 9
0 , 1 8
0 , 1 7
0 , 1 6
0 , 1 5
0 ,  l 4
0 ,  l 3
0 , 1 3
0 , 1 2
0 , 1 I
0 , 1 1
0 , 1 0
0 ,  l 0
0 , 0 9
0 , 0 9
0 , 0 9
0 , 0 9
0 , 0 8
0 ,09

0 ,52

0 , 4 5

l0B
1 1 0
1 1 6
120
t24
128
130
136
140
I M
148
150
r56
160
164
i68
t70
176
180
184
188
190
196
200

2
3
4

6
7
8
I

l 0
1 r
t 2
t 3
t 4
r 5
1 6
I I

1 8
t 9
20
2 l
22
23
24
25
26

0 , 2 1

0 , 1 9

* h - HaHMeHbIIIac cropona npflMoytonbHoro ceqeHntl '
* *  d  -  ruaMerp  Kpynnoro  cer {eHHg.

[f podoatrc euue ma6rt. J-O

Tadtuqa 3-7

- .."6*
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3-7. CABHr H KPyIIEHHE

l. CAsrr /

.[e$opMaIIHn crBura oseHb Maroro SJreMeHTa' BbIAe-

JrerlHoro Hs ynpyroro rsua, H3Mepflercfi yfJIoM t (S'ur'

3- l  13) .

@ue. 3-I 13

flo ManocTi'I y,rra J MolI(Ho cqnTarb tg 'r : T' Kaca-
TqIIbHbIe [I8.;IIp'fl]I(eH]Iff rIIpE CIBI{Ie:

t c : G ' [ , (3-42)

r,qe C - M,oAyJIb non'epeuuofi yilpyrocrlt, vtrri MotryJIb
CABIITA.

Mex4y MoAyJIeM cABHra H pauee iIpHBeAeIIHbIMI{ yrpy-

rr{MH triocroflHHbluu E u P ('cra- u- 3-1) ayuecrByer 3a-

BUCI,IMOCTb:

flpu pacqere 6orr,0B, 3alffl,elloK, cBa',pnhlx llIiBoB, 'pa6o-

TaIOlllIX B OcHorBHoM Ha cpe3, KacaTeJIbIIbI'e HaIIpflX(eHI4s

rIpHHlrMaroTcrr ,paBH,oMepHo pac[peAeJIeHftIbIMI{ 'nO nJIO-

uaAlr cpe3a:

0
t - - -

' jtr'

2. KpyqeHne

KpyqeHr1e crep)KHfl nponcxoAl{T noA AeficrBHeM napbl
- cLtJt, ieficmyrcGrf s nlrocxocru, fiepfie'H.IlllKy.rlfpHoii r ero

ocu (Sur. 3-114). A.nq Kpyrfioro ceqeHlaa ocb crepx(Hfi
OCTaeTCs npnUOfi, Iqnepeqgble CeqeHI4r OCTanTCq IJIOOKH-
MI,I H paAHycbl He I{cKpI'IBJIflIor,cs. flo'nepeuHue ceqeHHff

- crepx(Hfl noBopaqHBaloTcff oKoJIO CBOI'IX qeHTpOB Ha
ytJIbI, reirt 66nturue, qeM 6onnme oTcroI'IT ceqenue or 3a-
KpenJreHHoro KoHqa.-B .nro6oM noflepeqHoM ceqeHHH 6yayr

.u,'eftcr.eouatr roJIbIrc KacareJlbHble Hailpq)I(eHHfi'
a) Creprcuu KpAelloeo ceqeHur- OtttoclEre.nluas Ae-

Qopuauran IIpr{ KpyqeHrrH - yfon 3aKpyq[BaHHff Ha eILI-

HLIUy AJII,IHbI

Mz
u: ; r :  '  (3 -45)

p

rAe Mz- xpytqqufi MoMeHT or BHeIIIHHX cun;
tD- no.nnpuufi MoMeHT l{Hepuufi;

G - rrro4y.rtb cABI{ra.

(3-43)

(3 - 44)

Vrot gaKpytIuBaHHq AJIfl
Bcero cTepxHfl:

M,
A - -
" m a x -  ^  .

u" 
l  '  (3-46)

tne l-AnHHa crepx(Hg.

Mex'4y orHocfiTelrsofi re-
SopMaqHefi KpyqeHzrr n Ha-
npEx(eHr.rf,MI,I cyuecTByer 3a-
BI,ICHMOCTb

r* :  G 0r ,  (3-471

fAe r- paAnyc p'aocMarpH-
BaeMO'fO Ceq'eHHf'

PacqerHag $oPtrlYna HailPtl -

xeuuft or KPYTfluero Mo-
M E H T A :

Q :. 3-114

(3-48)

3 H A q C H H ' I  H A

(3-4e)

Hatt6:.tIourfie

13 -  50)

( 3 - 5 i )

(3--s2)

M,
r r : G B r :  I  r -

u p

Hanpa>reHua .4ocruraIot san6o;tbtrIero
uepu$epuu 'ceqeuul:

.  r r . - - ^ - - : C 0 l ? :  
2 M '

(max -  
n R3

6) Crepcrcuu npniloAzoltbHozo ceqeHun.

KacaTeJIbHbIe Hanpfix(eHHf :

B ceP'eAH,He AJI[HHoft croPottst

Mz
tmax: ,

t  d  ILO!

B CepeAHHe KOpOTKOfi CrOpOult

M2
'  

a ,hb2

" m a x

IlpHHfTb a :

_ 3 M t  .
hbz 

'

3M"
hf fa

t67

(3 - 53)

(3 -  54)

OrHo,cuteJIbH a r ae$op na auu n (y r'o,r e a t<pt u lt e aH Ia a )

B npaKTLIqeCKHX pacqerax

rAe a, a, H g- 
"n"rTu..l:'1._il'grs"ffi'l;:', 

Jr.r;;JiJ;:
h

IITeHLIfl 
T 

DTOpOH npfiMOyforIbHI',IKa

( h - 6 d n t r u a f l  c r o p o H a ,  a  b - r i e l t u r u a n )  .

flpu pacqere y3KHx npflMoyroJlbHblx ce"eHl'I it H npo-
h

KarHbIx ilpoQnfiefi, ecJIH coorHoIIIeHHe 
b 

>10, Mo)KHo

I

9:  ^  ,  TorAa ' .
'J
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0 , 1 4 1

tlpn pacrreTe npoKarHbrx
npo@rz.t.efi ,BMe,cro h craBHr-
ct. AJrr.rHa pasaepnyrofi oc,e-
ROH JIHHHH IEqCHT4fi,  HANPH-
Mep, -AJrr panHo6oxoro yroJr-
Ka h:2a-d (a - rxxpr.rHa
ynoJrr{a, d -roatr1trHa creHKH
yroaxa) (cu.  Qar.  3- l  15).  B
ra'6n. 3-9 npuneAeHbr ,nony-
CKa'iMble I(pyTfiu{l{e rMOM€H-
TrJl H rranpsxeHHff KpyqeHzfl
Mn Hau6oree yuorpe6u-
TeJIbHbIx ceqeHufi.

3_8.  CJIOXHOE CONPOTI, IBJI  EHHE

Ilpu peme'r'H rrpaKT'qecK'x BonpocoB uau6on'uufi
HHTepec npeAcTaBJrgrOT CJreAyroque Br.rAbr cJrox(Horo co_npoTHBJreHHfl:

I ) cnox,lrufi wrw rooofi usrn6, nosuuxaioulufi npu
oAHoBpeMeHHoM ,Ueficrnuu AByx Hgrn6arcIIIax MoMeHToB
rvtx H My B rnaBHbrx nJrocKocrflx (6Hr. 8_125);

2) usr*6 c rpa,crffxeH''eM r.IJrn cx{arr{,eM, ,Korr.a cJ{Jrbr B
ceqeHHH cBo,4ffTcfl K rrpoAoJrsuofi ,cune l/ u oAgoruy nJrr{
o6ouu Hsrz6anqru ,ubueuraM Mx u My @fr.- i_:fZOii

3) neru'6 c KpyqeulreM - lrpu uan$,]ui B ceqeHH,H w3_
fHoaloruEx H KpyTqlllero ruoNreHToB.

Ta6.nu4a 3-9

Kpyraruafi \{or{eHr .fuI o npu
orHocHTeJbHoM yrne c*py:unna-

HHg A H Mo.lr.yJre c.u.aura G

@ue. 3-l 15

<Duz. 3-116

rmax  B  TOqKax  oKpyxHo_
crn ceqenus. Ha paccros-
HULI P OT IICIITPA

2p
c  -  _ - - F

L-  
d 

'max

+

/ l / l o -  -  ds f r l-  
1 6  

L  J

<Dopua ceqeHns Hanpnxenu€ xpyqsHnr  
"  "  "max

.I lonycraerrrr,rf i  xpyraulrrf t  uovesr r44-

14, - 
n-

- 3 2 d4 G0

rmax B Tograx BneurHeIi
oKpyxHocrn.  Ha paccros_
IJHN P OT IIEHTPA

2o
L_ 

d 
.max

Mo: " 2:- dt
-  

1 6  D  [ " ]  =

=  1 , 5  d 2 *  s  [ r ] ,
1

r a K  K a K  d m : ;  @  +  d ) ,

s -
I

2 \D --  d)

M z :
32

(Dn - 4a) G0

@uz.  3 -117

rmax B rpaftuux ror{Kax
ua.nor i  ocr b;  c B xpaf iHux
ToqKax 6oarurof i  ocu:

I
t - L m a x

n

T
M _ _  _ h z h l r l- " '  

1 6  
- ' - t - ' nb3 [ r ]

- 1 6

> l )

M z : + " ;  b ' 4 G 6
( h z b

,'-i
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<Dopr, la ccqerlt f l HanpaxeHne Kpyt teH4q a .I l .onycraer' l t t i i  Kpyrstuuft
uouear M,

ITpodonuce*ue ra6n. 3-9

l ipyrrruui i  MoMeHr M, npu

0THOCHTeJIbHOfTI ynne c KpyqHBa-
sus  U x  Mo.uv , [e  c rnura  G

7t n3
M z :  

t 6 " r + l x

x (on - af;) ce

Mz x 2 (Fo* F,) . ^U* Ou

rmax B rpat"rHttx roqKax
ua.nofi  ocn 6; t  r  xpafiHHx
ToqKax 6olturol 'r  ocu:

I
f  -  - f

"maxn

l 6

@uz. 3-120

s - f locToflHrraf l  lxHpHHa
npoH3BonbHor'o roalqa ; .Fo,
F i  -  I IoBepxHocTH Hapyx-
HOrO H BHyTpeHHerO KO-
Jf  e t1 ;  Fm- noBepxHocrb
cpeAHero Konbr la i  v* -ne-
p l rMerp BHyrpeHHefo oqep-
Tasr f l  Konbl la ;  rd  -  cPel -
r lee Halrpf l)KeHHe B KoJrbqe

M z : f " * F ; ) s t a

rmax -  I Io  cepeAHI Ie  cTo-
poH ceqenl ' f l  npn h : S.
B  y raax  t : 0 M, :0 ,206 b t  [ r ] t r4 z :  0,  1404 b1 G0

rmax - i lo cepe,{nHe cTo-
pou /2. l io cepeALIHe cro-
pou D:

- - -  t i c -
v  -  , i 1  L m a x .

B  Y r a a x  t : 0

Mz: rp*  nb l  [ " j  :  72 bzh[=]

( h z b : n >  l \

447 : y, rtb+ C0 : 'q, * bth O

b

@uz. 3-122

W,
<Duz. 3-123

rmax - I Io. cepeAr{He cTo -
p o H :

r m a x : 0 , 6 1 2  d n G S

Mz:0 ,217 d*  F  r^^*

F - nroutaAb ceqeHurr
Mz : 0,133d2n Fco

rsrax-I]o cepeAHHe cro-
P o u :

r m a x  : 0 , 5 8 2  d n G |

Mz :0,223 d.*  F r-^" Mz : 0,l3od2z FGs

* 3na.{enus xos$SraqxenToB ri,

3ueqexHc 11 .u.nfl n : l; 1,5; 2; B;

3aBncqul'x or coorHotu 
"n 

^ 
!- 

= n, onpe,u.eJrflrcTcf rnc
b

4; > 4 coorBercrBenno 1,0; 0,858; 0'796; 0,753; 0,745; O,743.

r l s  H r j .2  L ra  ta6r t .  3 -8 ,  raK xax  1s :  p ;  1  d .
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cDue. 3-125

l. Kocofi usru6

flpu pacqere 6a.nox sa xocofi ustu6 c.rreAyer cHallana
orblcKarb onacHoe ceqeHue, B KoropoM Aeftcrey,er MaKcl'I-
uaasguft nsru6atoulafi MoMeHT (/Vlrn"*).

OrucxaHae onacHoro cerleHur H Haxo)KAeHHe M^^*
ocyqecrBrslorcq reMH )Ke nyrqMH, tITo I{ B cJlyqae npo-
{Toro ueru6a.

Hanpaxeuun B ceqeHHLI (Sur. 3-125).

M,o Mx
u - :  -  ) C -  - i -

JY Jx'

cDue. 3-126

Haa,6o.nee HattpgxeHrHrbr€ TorrrI(H'pa,cnoJraralorcg [Ia,HaH-
6o.nrueu paocrorrruu or HyJres,ofi fiHH,un. Koop,u*tHarril I{.x
Moryr 6urr Bbrtr[cnellbl ulru B3srbl rpaQuvecru no qep-
Tex<y.

Aaq ['oryqeur{rr MoM,eHTorB M *v M y ylo6,uo fip€ABarprl-
TeJIbHo pa3JIOxHTb ilIatrpysKy fla [Iafl'pa'BJI€HH'fi x Lr U (ct't.

Snr. 3-125).
Ans ceqeg[,lft npgMory:roulbIrblx 'I,I BrIMcbIBaIoIqHxcff s ErPfl-

MoyroJIbHHK (nnyraapu, uI'BeJIJIepbI u t. n.) euecto $op-
MyJIbI (3-55) npr,M€Hflercn So'puy.ua:

Mx Mv Mx Mv
o m i n : -  

T y -  h . x : -  W - E , t
M.v

o m a x :  
T ,  

*
M v - .  M x  ,  M y

J r "  w x ' - v ,

(3-57)

ceqeHI{H

(3-5e)

:M*ax(tr (3-55)

rAe x n u - TeKyilIHe I{oopAHHarbI; ecJIH B3flTb npqMo-
yroJlbHoe nonepecuoe ceqeHne, To Han6oJtl-
l l lee a HaI'IMeHbIrIee Hanpg)KeHHfl noJIyqHM

b h
n P H  J r - * -  t r  ! : X  9  ;

Coctasrgbr{ne KacareJlbHblx nanprxenuft BAonb rJIaB-
srrx ocefi or nonepeqHblx cHJI Qt fl Qv fipH KocoM I'I3-
ru6e

Q" Su

J, bn 
'

(3-58)My:  M^^ ,  s i n  ? ;

Mx :  M^^ *  cos  ? '

'f.[,e 
? - yroJl Me)I{Ay CHa'I,O,BO'fi n,Utn,Nefi u o'cblo a

yron Me)KAy BeKropoM MoMeHra M H ocblo

r,4e S r, S-u- crarr.rqecKue MoMeETBI;

J *, J u- MoMeHTbI LIHepIIHU;
b *, by -uIHpHIIa ceqeHl'Ifl,

pe3yJlbTlrpyrcUee KacaTe.IIbHoe HanpffxeHHe B
onpeAenffercq: 

_ r_
r , :  V . ' r*  " 'n

2. Vsru6 c Pacrqx(eHueM It cxarneM

flpll coBMecTHOM AefiCreuu - usrn6a c pacTfl)KeHI4eM
M , t  M x , N

HopMaJIbHoe Hanpsx<eHlre: o: 
1nX 

- 
hytT'

rAe N - paBHoAefi.crnyrcuar Bclgx cr{Jr, I^TpLIJIOX(eIiHbIX K

oiOp.ruti"o,fi qacrtl c"epxnn (Qnr. 3-126)-
a) BHeueHrpe'Huoe pacrflxenue - cxarlle'
Fiau,6,o.ntrue,e ggaq'enue J'I,Meer c-nyvafi, KolAa HsrH6 CO-

3laeTcff BHeqe[rTpeHHbIM ;pacTgx{eHHeM -CX{aTI{eM (norla
'cirJra N npu.rloxeHa 'BHeuentpenno) ' -

Hopua,rnubl€ Hsrlrp'fix<eHHfl - B .nro6o'fi ToqKe - seqeHHq c

KOOpAHHaraMr.r x v a npu M*:Nyo, My- Nxo,

UJTlIl

Hynenaa JILIHI-Iff, coeAltHtlou1as roqKl{ floflepequoro ce-
qeHHff, B KOTOpbIX HanpflxeHLIe 6 paBHO HyJIIO, pa3Ae-

JIfleT I.]IOCKOCTb nO'UepeiIHOrO Ceq'eHl',Ig Ha ABe O6lactu:
s oAHoft HMeIor Mecro c)Kl4Maloulne Hanpffx<eHl{s, a B

apyrofi - pacrflrr{Baloulfie.
flo.noxeuue,uy.nenofi ;;ltr:r^,Vrr orpen,0Jl,f,ercff yriroBblx.I Ko-

a$Qnrlnenrou:
,l Mu Jx Jx

t g o -  - z -  - ' + . : ? : f  t S r "  ( 3 - 5 6 )
x  Mx Jy  .y

@ue. 3-127

' :  +(T.T*') '(3-60)
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/ i
I
I

-J

N
F#,3)

a- - ! y - : - - i ? ,  + :  - t ,  13 -62 )
FMu 

-Y 
My xs

+ ('"* fr), (3-63)

0 # . i  ? )
@ue. 3-128

., J! .e Jx
rAe i", : 

; 
, i-* :;--xuaaparbl pa'r.HYcoB HHepIrHrI'

B cJlyqae, ecJIH pacr-flrnBalourafi HJIH cxl'IMalox{aq

CTep,XeIIb BHeqeHTpeH'Hafr. Cr4JIa 'paqiltg.[o)KeHa B oAHOfi fis

fJIaBHbIX UOCpO,Crefi ,I{,Hep11I{H, TO BiIIeq'eHTpeH[IOe pacTt-

X ieHHe-Cx(aT I {e I I rD ' I ' l 9OO"n" "KOCeBO'M 'ypacT f l x (e } I f l I o -
C)I(aTIIIO H nrpOCTOMj USnU,6y e rnaeH:Oll TIIJIO'CKOCTJ{ ;l'IHeP-

III{H.
Hopnanrnoe Hanps)I{eHHe

J*  Mu Y
t g o - -  - ' - = - :  -  '

Jy M)c x

Orpeaor &, orceKaeMblfi uyaenoft .rlunuefi Ha ocr g:

b -  Y. : i2 ! :  -  
""  ,  (3-61)

" -  F M t - " '  M x  Y o '  
\ -

Orpesor a, orceKaeMblfi uynenoit nunsefi ua ocr )c:

M x N
R - _ a r * - :

J * ' '  F

M x N
-  { l

v 1 -  |

I  ' '  F! x

rA€ Xo U gO - KO'OpAI{rHaTbI TO'qKH
(Qu'r. 3-127).

fl,oroxeHue uyaesori Jr'r4iH'rrr4 (ct"t.
JIfiercfl yrJIoBbIM K,oSQQ,HuliellT,oM,
rir6e:

l / M x N
f , m i n :  

T  
-  

J r l r : 7 -

6) fldpo ceqeHufl. Ha npaxrl'IKe qacro

AHMo Anfl pasJIHqHbIX $opttt [oflepeqHblx

u.pUJI,O,XteHfis OI'IJIbI N

gnn. 3-126) or:pere-
KaK 14 n,pH KOCOM It3-

(3-64)

(3-65)

6neaer ueo6xo-
ceqenufi ycra-

rre e - gKc[eHTp:I4s141st cn.nu ff.
Hau6oanuree n HafiMeHbIIIee Hanpq)KeHug B ceqeHHH B

too*i*, uau6olee yAaneHHbIX 'or ocfi x (Sun. 3-128):

Mx

w1
Mx

w2

N
R  -  - I-max-  

F  
I

rle UZr, Wz- MOM'eHTbI c0[pO{[IB.IIelHLs CeqeHHfi no OT-

HOUI€IHHIO Ii ABYM TPAfiUi'IIT'T BOJIOKHAM

Ens npfllvroyroJrbHoro ceqeHHfi sHCOrOfr lt t4 IiIIIpHHOH

b sHaqeHas nau6onnuux nanpxxenuft

o#ff:  #( ' .  +)

@ue. 3-129

HoBHTb ror sauruytutfi KoHTyp, Hs Koroporo He AoJIxHa
BbIXOAI{Tb TOTIKa npI{JIOXeHHS CXIIUarc111efi CHJIbI' eCnX

Hex(eJIaTeJIbHonogBJIeHHepacTgrHBalou l f ixHanpq)KeHHI, I .
B Kax(AoM ceqeIIHH HMeercs nexoropufi sarrlruyruft

r(oHTypy flonepecHoro ceqeHl'Iq'---np"*r,lou" 
ux sa xpafiuue [oJIo)KeH,Hg HyJIerBbIx JI]IIIHH'

Haxo . [ . f l Tcoo rBe rc rBy lou lHeTOqKHnpHrox (eH l ' I qCHJ I 'HJLU
TAK HA3bIBACMbIC TI O JI IO C bI.

Koopnsuaru noJIIoco'B, H8 ocH'orB&H'IIll Sop'rtry'n (3-61)

t4 (3-62):
o

. a

I x
t t  -  -

) t )  -  - ,

b

rAe d u b -orpe3Kl4 HyneBhlx .lrssufi' ----^---.-rl-^Aaq 
ltpflMgyroJIbHJ4Ka rIoJIIoc' cioorBer'crBylol[l{l,t Hyne-

noft .tnuutl, 'u'p'oBeAesgltfi no AB, 6y'u'er B TrotlKe a' ilpll-

h b 3 . 2  b
- r  

n b h b  6

.II,pyrHe BepIxJ{HbI aApP ceqgH[s: Q', b' b''
qAi,o urueet gIlA Polu6a'

tlpu flocrpoenl{.u fi,Apa ceqel{Hfl /-I'{n I{p'yra tr;p'oBoaHM

KacareflbHyIo Mil.

Paoctogsze no coorBercrBylolu,ero floJllo'ca:

i2  i2
O a :  -

( - R )  
- R '

rr,e R - palu)'c saAaHHoro KPYra'
Tax xax A;rn KPYra

z R a

q e M  O a :  -

t  i '
XO: - --':- '

a

r)

t y

i 2 -
R2

-  

L - t

R
4

4r' Pz

O a :
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l lo cuMMerpHta 3aKnroqaeM,

parHyca Oa. :  
R

4
A.rrs rpeyroJrbtroro ceqeHHfl

yronbHHK rr T. A.

qTo rrApo ceqeHHs - Kpyr

/
sApo cer{eHHr 6yaer rpe-

3. Vlsrud c KpyqeHHeM

. B ce-qeHHH rrpn _ uaru6e c KpyqeHueM Aefic.rnyer r.r3rn-
oarculuE naoueur M H Kpyrstrllafi naoues.r Mz.

Moueur M B Ka)KAoM 3JreMeHTe ceqeHr{q Bbr3brBaer
HOpLla tbHOe o  H KaCaTeJIbHOe Hanpg lKeHHe Tr ,  a  Mo_
MEHT IVIZ AAET B TOM X(C CEqCHHH KACATCJIbHOC HAflPq-
XeHHe rc -

OnacHuna - 5y.u.et ro ceqeuae, B Ko?opoM usru6arcurufi
r4 xp;'rauluri MoMeHTbr AocruraroT uau6ori;meri Beirnql,t-

Tlt. 
l,cJIH npu groM oKa)Kercs, sTo ceqeHrrq c M^^* ri

,rtt-^* He coBnaAaloT, TO npoBep;ry Hanprrxenr.rfi cneAyer
NPOH3BOAI,ITb B ABYX, A UAOTN.A N HCCKOJIbKI,IX CCI{CHI,I'I;{.
flocrpoenue gfircp 

- 
ueru6']ournx MoMeHToB npou3BoAnrcfi

o6sr,rHHNI cnoco6ou.
B onacnrrx ceqerurrx ,npertnsror rJraBHbre r uau6o.nt-

TUHE KACATC.TIbHbIC HANPN}KCHHff.

.{,ar crepxuerl Kpyruroro ccrrenns

M + { ^n+Mz
2 W

- (  [ t ] ,

(3-66)

(3-67)

rAe v - sxnaropaamutrr? rvroMeHT corrpoTr.rBJreHHg r(pyi-
/roro ceqeHuq (aenuuuurr V cM. ra6n. 3-3).

A.rrs crepxHefi npqMoyroJrbHoro ceqeHus cyMMapHbre
KacareJrbirbre HanpqN<eHuff npH KpyqeHHH u aerui6e ($tar.
3-130) 6ylyr B roqKax A u Bj

- B -

(3-6s)

(3-6e)
rAe xoaQQuuueHrbr d tr cr1 6epyrca us ra6.n. 3-B (s
ooJrbmHHcTBe Cryr{aeB KacaTeJrbHbre HaEpg}KeHHq oT no-
lepetlHbrx cHJr H'esHaqHreJrbHbr H npn pacqeTe He rrpr{HH-
MarcTcrr Bo enuuauue).

Ec.nn xpyrgunfi MoMeHT Mz neaenlri<, To Molxer oKa-
3arbcs, qro Hanpflx{euHt B Jirnax ceqerrus 6ynyr r.rMerb
pemarcuee 3HaqeHr.Ie Ans nporrHocTH.

fnaeHHe u aanlonnwue KacarenbHbre HanpslKeHurr B
xapaIfiepHbIx rorlKax ceqeHHg onpeilexgrorcfl c"'IeAyIoIIIH-
Ma Bbipa;Ke;iHtMi.r.

B toqrax .4 (cu. Sur. 3-130)

(*Y\ '+(+\ ' ;  (B-70)
\zlY/yl \abLh/

^ -
"max
m i n

4 -

" m a x  -

anax: 
l/
Y

B ro,rxax .B

( ! L \ ' - ( M , "
\zwyl 

'  
lororn)

(3-71)

(3-73)

A

B yr.rrax cer{eHufl

M..
ornax: = ,_ *.
mln  w -y

I lltulul'nax- '2 
\lrrl )

M v .
l w 'w y

+lYr
lWy

/ i l 4 T E

1.  BenceB H.  M. ,  ConporHnaeHHe } la repHa.noe,  I -oc .u3 . [ .a re4bcrBo
TexHHKo-Teoperuvecxofi  nHTepar-vpbr, 1953-

2 .  Q u l o H e H K o - E o p o . u . n q  M .  M .  n . E p . r  K y p c  c o n p o r u B r e u n s
1t_alepHanoB, foc. H3.l larenbcrBo rexHHKo-reoperlqecKoft lnreparypur,
1949.

(3 -74)

(3-75)

3rx nanpsxerrus He AonxHbr npeBocxoAHTb AonycKae-
MbIX.

P A T Y P A

I l  3.  V sau o s H. L{ . ,  Conporne.neHue \ {arepHa.non, faaruas pelax-
ll uuc rexHHKo-Teoperuvecxoft nureparypbr, 1937.
l l  4 .  H n r N Q o p o n  C -  H . ,  C o n p o r u n a e H u e  r r r a r e p H a . r o e ,  f o c .  a p x r . r -
l l rexrl-pHoe H3.rr,areJrbcreo, 1950.
l l  5.  P a 6 or  H o B IO. H. ,  Conpotnueuue rrarepHa. loB, foc.  H3ra'
l i re.lucrso rexHHKo-reopernvecxoft nHreparypH, 1950.
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CTPOHTEJIbHAq MEXAHHKA

\

4-1.  OEPMbI

l. O6rqne cBeAeHHq

!Depuu, npeACTaersrculne co6ofi cr{creMbr 83anlrHo-'cBfl3aHHbIX crepxueft' npll pacqerax noJlaralor coeAHHeH-
HbrMu B y3nax uaprrnpaMr.r. lllapnupn npeAnoJrararorcfl
HAea.nbHIIMH, T. e. Ao[ycKalourrEMH esauruurrfi noBopor
coeAr.rgreMbrx rrMH ctepxHefi 6es rpeHr{ff.
. Harpysxu BcerAa cqrrrarorcfl npr{.nox{eHgbrMlr B y3Jrax

Sepr"r, BcJreAcrBHe qero Bce ctepxHu pa6oiaror ?rcKJrro-'guTe.irbHo Ha [poroJrbgbre y,crlJrtn. Ec.rn B Sepnne HMeer
MecTo HenocpeAcTBeHHOe npHJrO)KeHHe HafpysKr{ K
crep)KHffM, TO npH onpeAeJreHHH oCHOBHbTX yCunnfi n
Qeprr,re ranKe flpeAnonaraercr ysJroBoe,qer?crnue Harpya-
RH c ilOCJIeAYIOUIUIT yqeTOilir Hern6arclrlux MoMeHTOB B
crep>r(Hsx or Aeficrers HarpysKn, pacnoJrox(euuofi ruex(Ay
y3naMH.

2. Vcflonraq HeugMeHceMocrr.r

KaxAaq Seprrla AoJrx(Ha 6urs cacrenrofi reoMerpr4qe-
cKH Hen3Meuqevrofi. I,IsnaeHselrge c6creMbr He MorVT
npr.rMeHrrbcq KaK Sepnrrur.

B cTaraqecKn onp,elenilrr,rori Seprue Ao.rrxrno co6nrorarr-
Cff YCJ'IOBI{e:

k , : 2 n , ( 4 - l )

'rAe A - qucno crep>xnefi Seputr, BKJrrosaff onopHbre;
n - qvc.lrc Bcex ygJron Seplrn.

6eprua, HMerourafi 6onruee qncJro crepxnefi, crarl{qe-
cKI{ HeO[peAeIIdMa, MeHbluee - H3MeHreMa.

Co6aroAeuus ycrroBr.rfl (4-l ) eure HeAocraroqHo A.rtff
ycrauoBirennfl HeH3MeHffeMocrH. Heo6xoAuuo raKlKe rtpo-
H3BecrH aHaJru3 crpyxTypbr Sepuu. Cnoco6os aHaJrHsa
Sepurr HecxoJrbKo, Ho uan6o.uouee npaKTuqecKoe BHaqe-
que HMeIOT ,qBa.

l l e p s r r f i  c n o c o 6 .  E c . n u  B  o c H o B y  $ e p n a ' r o r r o l * e H
TpeyfoJrbHHK rr. $epua o6pasonaua npHcoeAprHeHHeM Ka)K-
Aofo ysJla npu rroMoulH AByx crepxneri, He Jr e x( a uI r4 x
Ha  oAno f i  np l i uo f i ,  To  c r r c reMa  Her . r3MeHf ieMa .  I / r ns
ooparHbrM nyreM, T. e. nocJreAoBareJrbHo or6pacrrnaa or
,{aunofi cncreMbr o.t,ltiH ga ,[pyrn,M y3Jrbr c ABD/tur rrpu-
Kpe[IJrfrorqr{MH Hx cTepxffifl,MH, rl\.{,Q)l(.,HQ ycTaHoiBI.lTb B KOH-
ue erorl oleparrxu, rITo cucreMa HeH3MeHqeMa, ec.iru
ocraercg rpeyroJrbHHK wrr4 noo6ue HeH3MeH.fleMas cIl_
creMa. Tax, -or6pacbiBafl y3Jrbr 8, T, O, S v crepxHr{ y
Qeprrasl, l.lso6paxesuofi Ha Sur. 4-1, npfixoAaM K Ba-
KJIIoqeHHIo, qro y3.irbr 4 14 4' flpl{co,eAaHer{br cTepx<-
H f l M r { ,  J I e x t a u r I , I M H  H a  o 4 u o f i  r r p f  M o f i ,  c J r e A o -
BaTeJIbH,O, CIICTeMa HSrM,eHEeMa, TOqH,ee, M,fHOB,0HHO
I l3MeHteMa.-

B ropo f i  cnoco6  gaxJ r rosae rc r  B  paccMorpeu r {H  o r -
AeJIbHbrx .racreft Sepuu KaK .[,rzcKoB H ycraHoBJreHHH xa-
paKTepa vx coe,EuneHr{fi MexAy co6or?.

flon Ar{cKorvr rtoApa3yMeBaercfl HeH3MeHseMafl qacrb
Seprrlrr.

B HeH3MeHseMbrx cucrelv{ax ABa Ar{cKa AoJr>KHbr 6rrrr
coeAr{HeHbr rxapHr{pot{ H cTepxHeM LrJrr{ TpeMfl HenapaJr-
.rreJrbHbIMH tr HenepeceKalou{Hj\{r{cfl B oAHoft ToqKe crep)K-
HxMH; TpH .ulrcKa AoJx{HbI 6trrn coeAH:HeHbI Tp.eMfl urap-
HupaMu, He JrelKauluxr.r Ha oAnofi lprrr,roft, rinrr aKBHBa-
JIeHTHbIMr.r CTepX(HqMH.

llpu ,ue,co6arcAeHun ol'ux ycloeuft ,noryqaer,crr MrHo-
BCH,HO I{3.MEHflEMAff CIACTCMA.

IIoa MnHorBeHHo H3MeI{fierilbIMI{ cucreMaM[.r fl,oAp,a3yMe-
Baror€fi TaKve, Koropble AonycKaloT ToJrbKo 6ecrogequo
]laJIbIe flepeMeUIeHI{fi, II,O'CJI,e qefo CTaHO,BflTCg H,9II,3M€,IIfl€-
MbIMI4.

B MrH,oBeHHo HgMeufleMbrx ctr,cTeMax Moryr BoBH!{Karb
IIoA Harpysrofi 6ecroue.ruo,6oltltr'He ycr{Jr,Hff.

Ecnpr BbrAeJrurb H3 Qeprvrrr (Snr. 4-2\ sarrrrpuxoBaH-
HbIe qacTrl, flB.Ilrloullrecfl AHcKaMH, To JrerKo y6e4nrlca,
qTo 3TH AITCKH COeAHHeHbI TpeMfl HenapaJrneJrbHbIMH H
HenepeceKaIoIIIHMHcs B oAHorl ToqKe creplr{HffMn, T. e.
Qepua HeHBMeHfleMa.

<Due. 4-l @ue. 4-2
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3. OnpeAeJIeHHe ycwtrwir n Qepruax

a) IIpu )eilcreuu nocrofltrt{oil HaeWsKu

I ) Ana;rurnqecrnfi cnocod onpeAeleHuq ycu.llufi- Pac-
qer HaquHaercs c onpeAeJIeHHs onopnblx pearc[ufi, aHa-
JIorHqHo roMy, KaK sro Aenaercfl u An4 6a.nox.--

Onpe1e.oenue gcuttuti a dattoqnom Qepuax. Ans Ha-
xolxAelrut ycunrafi B onpeAeIIeHHoM crepx(He npoBoAuTctl
c e q e H I{ e, nepeceKaloluee Aanuufi crepxeHb -H He 6o-

rlee AByx ApyrHx (Ser. 4-3).- fiefictnne ot6poureuHofi
(npaaofi, ua Qu'r. 4-3) qa'crl'l $epvru.3a'Morlflercfl 'HeH3-

BecTrrbIMI{ troKa p,a,CTfrl.ItsarOufr.r'rra,rl (nOnO'XlateaOUfrUU)
ycHrIrIrIMH (Q'u,r. 4-3,6).

Vs ycfloBllq paBeHcrBa HyJIIo cyMMbI MoMeHToB Bcex

cvInt, [pHJIoxeHHbIx K resofi qacrl{, B ToM qI{cJIe u ycu-
ild nbp.."ue""ti* 

"tepxuefi, 
ornocurerlbHo rotIKH (r3K

HasueaeNloft ttotrleursofi touxu) nepeceqeHufl AByx Apy-
rnx (xporrte ucxotrloro) crep>xnefi, noJlyqaerct{:

" - M u t

z

r. e. ycHJIue B crepxffie Qep'uu paBHo MoM'eHry. M p ne-

BbIX I{JrH [paBbIX CLIJI OTHOgI{TeJIbHO MOMeHTI{Ofi tOqXU,

AeJIeHHOMy Ha nJleqo ycplnHq B HCKOMOM CTep)KHe oTHo-

cI{TeIIbHo lofi xe r'oqKn.

Uz-a

@ue.

,1 2

4-3

Hanpurraep (ceuenue rn-m $ur. 4-3,q), ArIfl ycilrftrr

o rr-ti r'rotueHruafl ToqKa 6yaer B y3JIe /, nneqo ycnlrrrfr

ri Ans UpZ MoMeHrHaf, ToqKa B ysJle 11, a nneqo paB-

Ho AJIHHe clofiru ll-2, t. e- h1t-z '.Il,'rrn you;run B pac-

xoce D1-11 MorM,gHTHaq To'rIrKa R' tuleqo fz- coorrselcr-

BeHHo sroMy 3HaqefiHs yu.nnfi 6yayr;

M,() - -:-
" 1 2 - l l  

-  
f 1

M,,  A .2d  -  Prdur -z : f f i : -  n  -  '

A d

f1

P2

n

;;'I*
€

"\

!

€

Dr-r,  :  b Aa-P'(a*d)

f2 f2

Ec.nu ycHJrr{e B raxo*t-.nlt6o crepxne noJlyquTcs co
SHaKOM nJrrOC, CTepXeHb pacTflHyr; eCJIH CO 3HaKOM MH-
Hyc - cTepx(eHb cxar.

Pz
\

-/-.t06

@ue. 4-4

Vcu.nHs B ceqeHHH n-n (Sur. 4-3,4) e norcax Sep-
MbI Orr'pe.qeJlflorcff zI,rIoJI'o,fHgHbIM trpI4eMO'M. oArsarO Ann
pacKoca Dlt-e MoMeHTHaff TorIKa, T. e. TOTIKa nepeceqe-

Hr{fl noscoB, HaxoAHTcq B 6ecxone.IHocru. B gtolnl cJyqae
paBeHcrBo Hynlo cyMMbI npoexuufi Ha BeprI{KaJIbHyIo ocb
Bcex cfiJr, npLrJIoxeHHbIx x nesolz qacru, Aaer AJIfl ycu-
rrrrfl, B pacKoce SHaqeHI4e:

0
u t t -z :  Gn o '

rAe Q - nonepeqHafl cLIJIa B nepeceqeunofi naHeJIH;
a- yfoJr HaKJIoHa pacKoca K ropI,ISoHTy.

Vcunue e crofixe V l-2 He Mo)Ker 6url nafiAeso no

npeALrAyqeMy, TaK KaK IIeJIb3x npoBecrl{ ceqeHue, nepe-
ceKaloulee roJIbKo rpu creplKHfl, B ToM qI'IcJIe crofiry
V tt -z . ilns HaxolKAeHL{fl BeJIHqEI{bI gToro ycHJII'Ifi Bblpe-

3aercr yeen 2 (Sar. 4-3,e), a Bce cI{JIbI, B ToM tlucne

ycunur [epepesaHHblx crepxueri, [poeKrl'Ipylorcs Ha Bep--

THKanbEyIo ocb. Vs panbnctna HyJlIo cyMMbI npoexqnft
BCeX CHJI, npHJIo)KeHHbIX K y3ny, c.fieAyer:

v t t - z -  Pz '

Onpedettenue gcuttuti B apguHbLx Qepuax. PaneHcreo
HVJTIO CVMMbI MOMeHTOB BCeX CHJI, npHnolKeHHblx K apoq-

nbn 6eprue (Srar. 4-4), orHocurerlbllo npaBoro ruapHupa

B na'er ,U,ni' BeJrr{qr.iHbr nepurxannnofi cocTaBJlflIolqefi
V A- peaKUIdH resofi onopbl - To lKe sHaqeHI'Ie' KaK \t

HA:Hn:H: +,
I

rAe M C- MOM'CHT JIOBbIX HJIa

KaK AJIff upocrofi
HeIb IuaPH[Pa C.

np'aBblx CHJI, IIotACqUragHuli'l

6a.nru, oriHocnTeflbuo cPen-

d)
PJ

Onpe.u,eleHne ycnarlfi e apo15o-ll $eprrle BeAercs raKHM

xe nyreM, KaK u !;rrfl 6anoqsofi $epuu, c tofi JIHLTIb pa3-

nuqeft, qro B yPaBHeHHe MoMeHToB'JIeBbIx (Hnr'r npaeux)
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cHJr BoftAer raKlxe H MoMeHT
ttt.efi. Hanpnrrlep, EJrr ycr{nufl
m*ml HMeeM Bbrpa)KeHne:

Ityn 
/

oa-s : -

rAe M2 - MoMeHT orHocHreJrbHo ysrra 4 KaK AJrfl rpo-

crofi 6anxu:
!+ - opAHrraTa Morr{eHrHofi ToTIKH;
r - nJreqo ycHJtHfr oa_s oTHocHTeJrbHO

M2-

nopu3oHTaruuoli cocraBJrfl ro-
O o-s (Qnr. 4-4,6 ceqeHue

STOH

TOTIKI{.

2) I-paQuuecxufi cnocoO onpeAeJreHHfl ycu"lufi (aua-
rpaMMa Marceerra - I(perraonur). llocrpoeuue AuarpaMMbr
ycuttuit ocHoBaHo Ha pagJroxeHur.r cr,tJrbr, 3aAaHHofi no se-
JIHr{I4He I{ HaflpaBJreHr{ro, Ha ABa 3aAaHHbrx HanpaBJreHHfl.

Ans Bo3Mo)r(Hocrr{ HenocpeAcrBeHHoro nocrpoeHHq
AuarpaMMbr Maxceenra - I(peuonu ueo6xoAnuo HanH-
qHe y3JIa, B KOTOpoM cxoAqTcq TOJTbKO ABa CTep)KHq; C
3TOrO y3na Harrr{HaeTc.fl nocrpoeHr{e pa3Jrox{eHHet{ paB-
uo4eftcreyroqefi BH,errr'HHX cHJt, rlpuJroxgrrrrbrx K y3Jry Ha
[Ba HaJI'paBJIr$LLIfl, IIapaJIJIeJIbHble CTep)KHfl'M, B ]@TOpblX
o[pe'A€Jlfirorcrr y'cuJrus,. .{a.nee nocrpoegue flporrsaoAnTcr

AJIff y3JIa, fA€ CXOASTCT: CTepXeHb, B KOTOpOM ycHnne yx(e
6s1ipe,[eJr€Ho, r{ He 6onee AByx Apy,rnx. B oroM y3ne pa,B-
g0AefircrByroqyrc sHsufiefi cHJrbI, npr,r.uoxeun'0fi K 3ToMy
ysffy, u uari"qeurioifo ycuJr,r4fl 'B creplr{He l}acKra4bnBaror rra
,QBa III,O'BbIX [I'a[IpatsJI€HLIf H T. .lI.

Ha ueprexe $eprvrur pafionu I,rJrH 3oHbr MelKAy cHJraMH
HyMepylor no flopflAKy, o6osHaqas ux 6yxnarvul HnH
euQpaun; Hy,Mepyror raKxe E yqacrKa, 3arffrroqenHble
Me)Iqy crep,)KIIsMI{ ($ur. 4-4,a). O6,osHaqeHlee 3oH n
yr{a,erKoB o6u.Iuo AeJraercfl B rropggKe o6xo.u,a nlo r{aco-
noft crpe.nxe.

@ue. 4-5

Ha uuonoyfoJrbnplKe cr4Jr (Sur. 4-5,6) BeKTo,pbI, Hso6-
pax(arcttlue cnJrbr t4ltr4 ycr4ttLts, B crepxllfix, o6oBHaqarot,
craBr no KoHr{aM BeKTopa re 6yxnu u.nu qu$Fbl, MexAy
KoropbrMx sra cr.rJra HnH creplKeHb B fiopgAl(e o6xoAa no
qacosofi crpenKe HaxoAHTcff Ha qeprell(e $epurt ($ur.
4-5,a\. TaK, JreBaff peaKIIHfl onopbl o6osHaqaercl orpe3-
ro,u a-b, y,cllJrue B nepBorM cJIeBa cf,eplKlle BepxHero tro'
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tca -nonyqur_o6osHaqerrue b-|, ycHJrHe a cpeaneft crofixe
5-6, cr.rJrbr bc, cd H T. .[.

py, Korop_as HaxoAnrcs MexAy srr.rMu AByMfl 6yxeauu,
r. e. /. Hs no.nyueHHofi TaKHM o6pasor,l B MHoroyroJrbur.r-
Ke cHJr rorIKH .1 neAelt JILIHHIo, napaJItreJIbIIyrc creplKHlo
I-2; Hg Toqru a ilHHHro, napaJrJreJrbHyro a-2; B ToqKe
nepeceqeguq craBr.rM rIHSpy 2. Toqxu 2 H ./ cosnaAaror,
r.  e. crepxeHb I-2 ne pa6oraer.

Taxnn >Ke o6pasou nepexoAlrM K cJreAyroulr.rM ys.rraM,
xaxAnfi pag npoBoAfl us AByx roqeK cuJroBoro MHoro-
yroabHlrKa JTHHHH, napaJrJreJrbHbre cooTBeTcTByIouI[rM
crep)KHflM, craBfl B Toqre flepeceqeH].rs ry 6yxny r4Jrur
quQpy, Koropaq HaxoAHTcq Mex{Ay 3THMH o6osHaqeHr.rq-
MH Ha qeprex(e Qepuu.

Jfto6oruy Bbrpe3anHoMy yqacrKy $epnan coorBercrByer
gaMKnyrbrfi cr.uroeorl MHoroyroJrbHr.rK npuJrox{eHHbrx K yqa-
crKy BHerrrHHx cn,rr rr ycutnfi, B creplr(Hffx. Hanpuuep,
rracrH, Bbrpe3aHHofi ua qeprex(e (Snr. 4-5,a) aauxuyrofi
.lt'Euuefi ffi-ffi, co,oTBeTcTBygr 3aMI$IyrHrl,cunos,oli M'HoDo-
yroJrbHHK d-e-6-7-a4-5-d, npeAcraBJrenunfi Ha
$ar. 4-5,6 )KHpHbrMH Jrr.ruxflMa. 3naru ycnnufi rerqe
Bcero onpeAeJlflTb r{3 ycJloBr{g, rrTo KaxAoMy Bbrpe3aHHo-
My ysny finH orceqeHsofi qacru Seprvru coorBercrByer
saur<Hyrufi MHoroyroJrbHHK. Tax, H3 Snr. 4-5,6 JIerKo
ycMoTperb, qro caJra de Ha[paBneHa BHHs, cJreAoBareJlb-
Ho, ycnJrr.Ie e-6 HarrpaBJIeHo K ygJly - cx{arl{e, ycHJIHe
6-7 x y3Jry - clKarz€, ycr{JI}Ie 7-a ot yBJIa - p,acrfl)Ke-
HHe, ycr{Jrue a-4 or ygJla - pacrtxeHue, ycHJIHe 4-5 t<
y3Jry - cx{arHe, ycurue 5-d K y3JIy - cx(arHe.

'6) IIpu dertcreuu noAsuercHoti HaeprysKu

Onpe,u,e,'reHHe ycIiJIHfi n Sepuax npu Aeficreuu noABHlK-
sofi uarpysxu fipol,I3BoAqr nyreM rlocrpoeHllfi nunuit
BJIT4frHUfl.

Jlrnuefi r,nnr^nus Hagblnaercfi rpa$ru'ecnoe Hs'o'6paxe-
HHe SaKOHa H3MeHeHI{9. yCWIHfr B paCCMaTpHBaeMoM 9ne-
MeHre npn Aeficrnuu Ha Qepvy noABux{Horo rpy3a, paB-

HOIFO qAl{tt'tt[e. Kaxaas op]AHHara JTHHH,H B.IIHffIIHfl npeA-
CTABJIflET ECJIITTI}IHY YAzuIE'I B PACOMATPIiBAEMOM SJIE-

MeHTe B MOM0IIT HaXOx<AeHHg eIrHlIIUqEorO lpySa IIaA .Ia'H-

noft op,quuratofi.
1) ilocrpoenne .nuHufi BJIHsHHfl B 6aro'IHblx Sepvax'
nns ,nocrpoen,Iifl Jrtrr'Llr4 BJI:HflHHfl' 5/cJ{JIHs _ ts H'H)I(H€M

fl,osoe U t_.z iIoJl]Ilnona;lrnofi Qeplr,rur c upocrofi irpeyrodlb'

uofi peruetrofi (Su,r. 4-6) cAerlaeM pa3p€ m-m- Ha-
nr4rrlel{ y'cJIorBHs pa|B,IIOBeCI{fi, npeAnOJIarafl' qro K Qepue
nrpHJrox(eH rpy3, Paauufi l.

Ecnu rpy3 crlpaBa or pa3pe3a, To, paccMarpuBafi paBHo-

BecHe ;reeofi qacrll, IIoJIYqI'IM:
-  U  t - z r 1  {  A a r :  Q .

Ho onopual peaKllun paBHa:

.  I  ( l - x \
o :  - - -  

l -  
,

rAe r - paccronH,Lle oT r,es,ofi ofiopbl Ao npysa, parBltor'o
/ - npo.ner Qepuu.

l -  x  d 1

t ;

fl,oorouv

u r-z rr
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Kax nuAuu, yclHJILIe U r_, H3M'ourercr

Mofi_.[.uH.HH firpu [epeMeil-terrHH ro $epue
3a. tlro6ur [ocrp,ol{Tb 3Ty JrHH,Hro, HaAo

eofi onope (x:0) opon*ury 
g

f1

rro 3aKOHy npfl-

eAH,HHqHOTO rpy-
OTJIOXHTb HTI .II.E-

I{ ,npoBe'cTH rrpfrM}ro H&

HyJIeByrc opAuHary Ha flpaaofi onopo (x:l). llpu .lro6o,ru
flONOX(EHI,IH E.IIHHHIIHOTO fPY3A OPAH.HATA JIT,IH,}IH BTilqHH'I
rlotr rp'y3oM ,(a,cr BerHqHHy yavJr4n u t _ zB ToM Macura-

d 1
6e, B KoTopoM orJroxena o,p.[HHara 

; 
.

O,{'uaxo, nocrpo,eHHe Aacr He Bcro J'I,H,H,HIo BJrtr{flH,i{H, a
TOJTbKO ee npaByro 8eTBb, AeficTBHTeJrbHyro B n:peAeJrax oT
n'paaofi onopbr llo upatsoro ysJra paspe3aHn,oft narHera rofo
fl'ogca, K KoTopoMy llp't{Jr,oxsHa Harpy3K?, T?rK KaK TOJIbt(o
a groM cnyqae geficrnuleJrbno H&;rrHC&HHoe Burrre ypaB-
H€HHE.

Ec.nlr x(e eAH,HHqH,ufi r.pys ,cr'reBa or pa3p,e3aurHofi na,He-
ilil, TO:

Olcrcaa

P,n'n rrrpotseAeHufi npffM'ofi,

HfieM, CreAyeT o'HIox,I{Tb Ha

'il IIpOB€CTH nprrMyro Ha rryJreByro opArrHa,ry ftra neBorl
onopie. Ta,xuu o6p,asou, uofiyrruM JreByro tserBb JrI{HI4r.r
8JltHffiHrllff, Aeficre,HT'eJbHylo oT .nenoft o[opbl Ao JleDofo
y3JIa pa3pegaur{o,li naue.nr{ Tofo no'fica, K Koro,poMy npfi-
JI'OXeHa rla,rp'y3Ka.

Mexay !3aarMl{ rpaepesa,nu,orl IIsHe.r-rH ltrlttrfl BJTHaHHI
AOJrXffia 6nrt ofpaHur{eHa n,pqM,ofi.

To.t'xa Eepeceqeunfl npa,Bofi u Jreeoft Ber,B'efi JrHIrtrrH BJrr{-
frH,Hfl HaXOAHTCg rrOI ,MOMeHTirOfi rOqXOfi.

flocrpoeu*afl ilrlntfl. BJrrrrtrlfl Aa,cT Bo3Mox(Hocrb Haxo-
.q,urb BeJrfiqnuhr ycHJlHr Ur_z or rpysa, parB,H,ofo orBJreqeH-
n,oft eAnsuqe. Ec.na x(e croflutrft rAe-.run6o n npole,re $ep-
Mbr rpy3 paBeu P r, uagb r,pys (e r) yMrrolKurb fia op-
.[H,Hary Jrr4rn$ tsJririffr{rurr (e onueveHHbrx tvrepax) fioA rpy-
sou. PeeyJrbraT ,(acr ycHJrHe B ?- Ec.iru Qepvra Harpyxe-
Ha HecKoJrbKHrMH rp,ygaMu, [ralo xaxAgrft rp,y3 {roM,Hox(HTb
Ha OpAI'IHaTy IIoA 9THM rpys'oM ,H ,p$yJIbTaTbI cJI,o)KHTb.

B cnyqae paB,HoMepHo pacnpeAeJreHr{ori xrsrrp}3rKn cJre-
llyeT nJrou{aAb, orpaiHHr{eHHyro JrI{Hr{eft BJrr{rrHr,rs B npe.u.e-
Ja[ SarpyxeHr.Is, yMrrox(ItTb Ha HHTeHcHBHooTb HaI'py3KH.

Aan uocrpoeuJ.rfl ln.r4:aur4 BJrurr,Hr{ff O to-g Bo,crlorrb,3VeMcg
TeM X(e F23Pre3Otl m-m.

l.nn npanofi BerBH JruHrlv B.rrr.rfiHur ycrrlrus B BepxHeM
noflce Oto_g HMeeM BbrpaxeHue:

A a ,  l ( l - x )  a 2
o t o - g :

f,,

*  U t - z r t -  B  b 1  : 0 .

, B bt Jcbt
" l-2- f1 lr ,

BhrpaxaeMofi or,HM ypaBHe-

rpa,Bofi orope opAr{Hafy 
+

f2

a ArIff .[esofi BerBH JtuHnv BJII]gHHfl:

oro-o 
E!2 : _ '? h--r 
f2 I  t 'z

Cuoc y3aoB no KoHrIaM nepeceqesuoft naneJrr-r
HfleT OqepTaHHn JIIIHHH BnHffHHfi O tO-S , TaK
MeHTHaTI ToqKa (yaen I) coBnaAaer c oAHHM
nepeceqeHHofi naHeJrH.

HC HSME-

K A K  M O .

H3 }r3r'lOB

br

Lry

<Due. 4-6

A.ifn pacKoca Dt_S MoMeHTHar ToqKa 6y,U,er BHe
npoJrera (rouxa R), ypaBHeHHe npaeofi  BerBH JrHHr.rH
BrrtflHvre, 6y,u,er:

Aa"
Dr-. -- ---:  

,
f.,

A JICBOfi

R I
,  -Js

u l - g : t  -  
,rs

T. e. npaBaff H ileBafl, BeTBH JTHHI.II,I Blrlj1lflHt4fr r.ilUeIOT pa3-
HbIE 3HAKH.

Taxuu o6pasou, 4.nn nocrpoeHufl npaBofi BerBH JruHnH
BJrr.rsHHs orKJraAbrBaeM Ha JreBofi oncpe opAuuary, paB-

&g
HyIO OTHOUI€,HEO; , rAe 43- tpaCCTOflIIHe MoMeHT-

sof i  roqxu or  JreBofr  oropbr,  a r3-nJreqo pacclrarpHBae-
I\.Ioro yclriIufl orHocLITeJrbHo roft x<e ror{Klr, H coeApl-
HfleM nOrryrIeHHyIO ToqKy c HyneBOfi opAHliaTofi Ha npa-
eoft onope; AJrs nocrpoeHurr resori BerBr.r ilprHtv, BInlflHHe

orxaaAbrBaeM Ha npanoft onope orp$oK !j--, rAe bs' 1 3

ecrb paccrorrHrre MoMeHTHofi roqrlr oT npanofi orropbr, LI
BepruHHy noJryqeHHoro oTpe3Ka coeAHHreM c HyneM Ha
neBofi onope. ilpanan H fleBaq BerBrr JTHHHH BJrHflHnfl
HnH fix npOAonX{eHH-fl IIepeceKaIOTcq nOA rrtotvlesrHOfi
TOIIKOft. fIPanaN BCTBb JIIIHHI.I BJIHffHHfl AEfiCTBHTCNbHA OT
npaBofi onopbr Ao [paBoro y3Jra; JreBas BerBb - or JIeBofi
onop[it .4o ./'ieBoro y3Jra nepeceueuHoft naHeJIr{ HHx(Hero

.J-
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noffca. AJrf nocTpoeHHq IHHHH BJTHflHHfl B npeAeJrax ne-
peceqeHHofi naue.r ln cHocHM npanrrf i  y3en erofi  naHeJrH
Ha npaByrc BerBb H aeeuti  y3eJr - Ha neByrc, H noflyqen-
Hbre ToqKH coeAHHfleM npnuofi .  _ /

Ann onpeAeJreHnfl 3HaKoB nv.nufi BrHrrHHfl npdure Bcero
paccM,orp,erb paBHoBecHe lenofi  qacru, Kor,[a rpy3 Haxo-
AuTcfl  B npaeori qacru, T. e. onpeaeJluTb 3HaK npaBo,fo
yqacrKa ilHHHvr BJrHflH,t.rr. Hanpu:vrep, n^fifr, onpereneHHr
3HaKa [p.a,Bor-o yqacrKa i lHatu4 BJTHflHHT Dt-g paccyxn.a-

Ior raK. K .neeofi  qacrn npuJroxeHa peaKur.ts onopbr A,
B'pauaouarr n'eBy|o qacTb BoKpyr MOMerHTHoii  roqrcu np'o-
THB '{acoBofi crpurrni Anl. paBHoBecHn neo6xo.l t tMo, r lTo,6br
ycHJrHe gJreMeHTa I-9 BpauaJro sry qacrb no ,racoeofi
crpeJlKe, T. e. gJreMeHr D1_9 6yaer cxar H npaauii  yua-
croK JI,HHHH BJtHflHvIfl 6y.tet orpHqareJlbHblM, a cJ'IeiloBa-
TEJIbIIITO, fl'CESIfi _ NOJIOXHTCJIbHbIM.

B roM cJryqae, KorAa MoMeHTHaTI ToqKa HaxoAurcf f  B

6ecxoHequocrr . r ,  Hanpr.rMep, AJrf l  ycunnf l  B pacKoce Dz-a,
TaK KaK nepeceqeHHbre rrof lca napaJrJreJrbHbr,  npHN{eHf l rcT
ypaBHeHHe paBeHcrBa Hynlo cyMMbr npoexunr i  Bcex cr . rJr ,
npHJloxeHHbrx K orceqesnorl qacra, Ha BepruKaJrbHylo
ocb, oTKyAa Aag ilvHHU BJrLlf[Hfl,nnoryrlaeTcq:

D r - o - - : ,
S I N  A

rAe a- yfoJr HaKJroHa aJreMeHTa Dz_s K ropr,I3onry;

Q - nonep'er{Hat cnJra B nepeceqeHsofi na,He.irH, JTHHLIn
BJTHflHHT rorop,of i  oi lpe,reJlnercr Bbtpa)KeHHSMI{:
Jr,eBefl BerBb or neeofi onopH Ao JIeBo'fo y3JIa
nepeceueuHofi naHeJrH 

1 _
Q : - +  ;

i

n,paBafl BerBb o,r npaeofi ouopbl ,4o npaBofo y3-
JIa nepeceueunofi  naHeJrH

l ( l - x \
v - - .

CneAoeareJrbHo, AJrfi nocrpoeHuff Jrr.rHHH B.IIHffHHfi

Dz-eHsAo Ha .leeofi onope orJIo)KHTb orpe3oK'
sin a

H coeAHHHTb c Hynenofi opAr{Harofi ua npanofi onope, a
I

Ha npanoft orope orJrolKurb orpe3oK * ' H co-
s ln  c

eAHHHrb c Hy.rrenofi opAl.ruarori Ha fleeofi onope. 3areu
Ha nocrpoeHHbre raKHM o6pasovr npaBylo r{ JIeByIo BerBH
nr4Htu BJtuflHHfr cJreAyer cHecrr4 npanufi H .leeHli y3abl
nepeceueHuofi iraHeJrr'r u noflyqeHHbre roqKn coeAuHI,ITb
rrpf lMofi .

llpHaeAeuune npaBr.raa Henpr{MeHHIubI AIIfl sJIeMeHToB,
IiJrfl KOTOpbTX HeJrbSs npOBeCTH CeIieHI'Ifl, nepeceKatouero
AaHHufi srreMeHr H ne 6oree Anyx rpyrHx. B aroM cJIy-
qae cJIe,[yeT npHMeHHTb l{eroA Bblpe3aHHq y3roB.

2) ffocrpoenue ruuirfi r.rt4flHrtr, B rpexurapHupHblx apoq-
uux Seprvrax.

Ilunun Bilvrfl,Hrrfl, ycr{JIHs S e xaxou-lN6o cTepxHe rpex-
rrrapHHpHofi apounofi  $epuul Moxer 6srrs npeAcraBneHa B
BHAe anre6paauecxofi  cyMMbI .nnHufi BJIHTHIIf l  ych. ' lHn S',
KaK e 6anoqHofi $epr're, H JIIIHI,II BJIHflHufl ycl{nut S",
Bbr3brBaeMoro pacnopoM, TaK:

S : S ' * S " :
Mou-  H hn

fp

rAe MX- nvHHfl BJIHflHLIfl MoMeHra B MoMeHTHofi touxe /a,

KaK B 6a.noqsofi  Qepue;
H - nwwus BJTHnHHT pacnopa;
ft 4- n"neuo pacfiopa orHocuTerbHo uouesrsoft

roqru ft;
12 3ar. tz5

177

r p- nJreqo HcKoMoro ycr.rJrHfl s oTHocHTeJrbEo Mo-
uesrsofi roqxu ft.

Ec.nu Hy)KHo, HanpHMep, nocrpot{Tb JrHHHro BrHrruHq
AJrfl ycHJtHn oa- z B CTepXHe BepXHefO rroffca Tpex-
ruapHupHofi apouHofi SepMy (Sur. 4-T,a), ro crpourcs
cl{aqaJla i lHHHs, BIrHnHus, Oaq (a'd'b'ua Qur. 4-7,6),xat<
AJIrr gJreMeHTa 6aaoquofi Qepuu-npoJreroM / Vcu"rrue
o" 8-7, Ha3brBaeMoe R paccMaTpHBaeM0rl, t  gJreMeHTe pacflopoM,
onpe-leJrf leTCfl Ha ocuo,BaHHH ycloBHs paBHOBeCI{f l  neeOfi
orceqeHHofi qacru Qeprun raxofi $opuy.norl:

^t Mc h1
v 8 _ t :  

t  
.  

h ,

fAe Mc- MoMeHT BHeIITHHx cIIJI orHocHTeJIbHo cpeAHero
uapHnpa;

I4.
ft - --:- -pacnop.

I

tn
? f t ,6  f l5

-/ \

{ , ,
-i.-

t l *

d c
, S

@ue. 4-T

CooreercrBylouas JTHHHff Btrrifl,Hwfl a'Cb' nonyqaerct
H3 Jrr4HHH BrnfHHfl pacnopa yMHOX(eHr,reM OpAHHaT ee Ha

h ,
BeJIr{qHHy -- . Aa"tree noJryqeHHafl JTHHHn BJIHIHLTfi aJrre-' h

6pauvecxu cKnaAbrBaeTcfi  c rroJlyqesHofi .nauueft B.IIHT-
H.afl ycnilvn KaK Arq 6aroqnofi $eprusr. Taxuv o6pa:ou
noryqeHa gar.urpr{xoBaHHafl ilHHHfl BJIUflHHS ycunl-rff Us_z

(Sur. 4-7,6).
l lpu nocrpoeur{H JTHHHU BrlrqHuff AJrs ycunufl B pac-

xoce Dg-2 nocrynalor reM x(e rlyreM. Csaqaaa crpouT-

e l

0/

z l

r
I
i r :
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cg JIHHIIT a'Iud'b" (Sur- 4-7,a'1 Ann pacKoca 6aro'rHofi

Qeprrru, a noroM yt{HTblBaercn BJII{qHHe pacnopa aHaJIo-

rHqHbIM npeauayurer*ly o6paaor'l' flpnt y-*111^",no* Ha

;p;;*" (.[";. 4'-7,ai pacnonox(eH'H - y"-I:.1]2y roqKI'I

R 
'anHsHHe^ 

pacnopa onpeAerurcq opAHlraraMII TpeyroJlb-

""*^ 
a"c"bi', xoaopHft nony'Iaercfl H3 JlHHHrl BJIHfl'HHf

h"
pacilopa yMHox(eHI4eM opAI{Har Ha 

; 
floAo6suu rr<e

o6pasorrl nocrpoeHa Ha Snr. 4-7,e JII{HI'In BnutHHq yc}t-

JrHi  e  pacKoce Dg- t . .

4-2. PAMbI

Parrrofi Ha3blBaercq ylpyrafl .cucreMa' 
cocroqulas tr3

HpfMoJrHHeilHUX r.tIUr, KpHBOnrtHefisux sJIeMeHTOB' >KecTKo

B3aHMHo cBfl3anHblx B y3nax. Pauu orHocnrcq K craru-
qecKH HeonpeAeJIHMblM CHCTeMaM' B KOTOpbIX BHyrpeHHI4e

cHJIbl, a HHorAa fl onopHble peaKqHH' He Moryr- 6utrs

onpeAeneubl rtpn noMoulfi oAHI'lx ToJIbKo ypanHeuufi cra-

;;;; ; tpeoyio", KpoMe roro' yqera ynpyrrx 'u'e$opua-

u,Hft.

1. OnPeReJIeHHe nepeMeuleHnfi

a) @oPngna Marccoertrta - MoPa

flepeueuenHe B HanpaBJIeHI'IH -Bo3Aeficrsus ^(cruu HJIH

""*;;;;i 
Ft or sosAeftctsus Pn (QIrr' 4-8) orpeAe-

frfercfl Qoprrly.rlofi:

( t r y d s *  r [ W d s *uru: I

- 
J 

Niat.ds * 
[-**' ")

(4-2)

b,ft : I (J e# ds*kJ %P',* J \4 +

(4-3)

HJIH C yqeToM BJIHSHHfl TeMnepaTypbl:

@uz. 4-8

B Qoprr,ry.rrax (4-2) H (4-3) npuHrrbr creAyrouHe
o6ognaqeHHq:

i l l r ,  dr, Ni-usru6aloune MoMeIITbI, nonepeqlible H Hop-
ManbHbte CHJIbt, BbI3BaHHbIe $nxr-unHttttl
'eAHrHt{q+IbIM so3Aetlc'rgHeM P -.-L no Ha-
rlpa'BJIeHHIo Hc'KoMol'o nepeMeuleHHr (rnep-
Boe coctoruue);

Mk, Qn, Np- usrH6aloulue MoMeHTbI, nonepeqHbre H
HopManbHbIe cnJIhI, BbI3BaHHbIe eosAeficr-
BI{eM Pp (eropoe cocronHue);

E - uonyJlb ynpyrocrlr MarepuaJIa;
G - r,ro4yJlb cABLIra MarepltaJla;
. /  -  tuoveut HHepUHLI ceqeHur crepxHr;
F - n.nouaAs ceqeHl{fl crep}KHq;
ft  -  xoaQQHuneHr, ysnrslnaroulHfi  HepaBHoMep-

HOCTb paCnpeAe[eHHff KaCare-IIbHbIX Hanpfl-
xeHnfi no ceqef{H}o;

ls - cpeAHee H3MeHeHHe TeMreparypb] B IIeHT-
pe rslKecrrl ceqeHnfl (Qur. 4-9),

t , -  t o
fo: --l-.!z*tzi

n

Af-pa3Hocrb sbueuests reMneparyp B rpafi-
HHx BoJroKHax ceqeHuR, A, - t1 - t2i

a - xors$uuneur lnnefiuoro reluneparypHofo
paculPlpeHI'Iq MaTepI{aJIa.

@ue. 4-9

@op'rvry.na (4--3) Aa,Ha 'B [pe[noJIox(eHI4H, qro reMrlepa-

"ypa 
B nonepeqHoM ceqeHnH cTepxHq H3MeHfleTCff no 3a-

rouy npnuofi  (Qur. 4-9)
linteiprposaHHe n Scir'ryaax (4-2') n (4-3) Aorlx(-

Ho 6'ri iacnpocrpaHeHo Ha Bce 3JreMeHrbI Aassofi ct4-

cTeMbI t4 pe3ynbTaTbl npocyMMHpOBaHbl.

O6nuHo- npn pacr{ere paM npene6peraercn

npoAoJIbHbIX U nonepeqHblx CHJI'-TaK KaK

BJIrrflIor Ha KoHeqHbIe pe3yJlbrarbl. l loetouy B

pacqera pala Qopr"ry.na (4-2) npllMeHlercq B

HOM BHIC:

Dift :

Ocuonuuu ceofictsoM nepeueuleuufi, BbI3BaHHbIx yflpy-

rHMH 4eQoprr,IauuflNlu, flBJlflercg Hx B 3 a H lvl H o cr b:

D i f t :  b7 ' ;  ( reope lua  Maxcne ' l ; ra ) ,  (4 -5 )

T. e. flepeMeuleHHe, BbI3BaHHoe eAHHHqHbIM sogAeficrel'IeM

nepBoro cocTof lHHf no HanpaBJIeHHrc nosAef icreHq BTOporo

coiroqHr.rg, paBHO (uuC.neuuO) neperraeuteHt{Io, BbI3BaHHOMy

e.[,HHHqHbrM nogAeilcrnHetu BToporo cocTogttHt no HanpaB-

JreHHro sogAeftcrsnq nepBoro cocrogHnfl'

AefictsHeM
OHII  MAAO

npaKTHI(e
coKpaIueH-

(4 -4)

trl
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6) TeoPena BePeulaeuHa

Arq Bbrqr.rcre'Hrr n'rerpana 
I ry

qae (Qer. 4-10), KorAa oAIIa Ir3 snlop

rranpHMep, Mi ,  Ha yqacrKe ab

Mp

ds 7v c.ry-

MOMeHTOB,

npsMonuHefisas, cneAyer

o r  a  n o b  y M H o -

KOfOpas C@TBeTCT-
M p .

flnoulaAb .srropbr LJ 
B npeAeJlax

ll(Hrb Ha ry opnHHary ls eflroPin Mi,
ByeT ueHTpLy TffxecrH nn.oqaAl4 gnIOpbI

@ue. 4-10'

l lpnrr,rep. Onpe.u,enuru BeprHKaJIbIIoe nepeMeureHl'Ie' Ha-

npaBJIeHHoe BHH3, B ToqKe b louauoro crepxHfl '  3aAe-

JIaHHoro oAHHM KoHIloM, noA sosAefrctsneld ropn3oH-

ta.nrsofi cHrIbI P (Srar. 4-lU,al -

Snropa MoMeHroB or ropl{3onra.nruofi cHJIbI P npeA-

cras.nena na Qur. 4-W,6.

12*

EJ

z

fJ= const

Ta.x KaK Mbr ,HUreM BepruKantrHoe nepeMetqe[{lle ToTIKH
b, to npHJIox(HM 3Aecb no HSIIpSTBJIBHHIo HcKoMoro lepe-
NIeuIeHHrr, T. e. BH,H3, $uxruaHylo eAHHHI{HyIo cHJIy. Snro'
pa or Hee AaHa Ha Snr. 4-I0' ,o.

Hcxouoe nepeMeuleHne nonyquM no ynpouleriuofi <Dop'
Myne Marcsenaa - Mopa:

d x *

en\ I-P (h * xll 
dtc :

L.J

Ph3
dx: * ,  +

Ph3 Phg 2Ph3
- EJ - zL.J L.J '

HJrH no JeopeMe BePeuaruua:

Ph2 Phz 2Ph + Ph - -
b r p : - ^ - - 0 r - ^ -  h *  *  -  h h :' zLJ 2L'J 

' 
2tJ

Ph\ 2PhB + Phs 2Ph3
:- -J- ..-- 

2L,J 
-1- 

2EJ EJ 
'

llpu pacqere crarl{qecKl{ HeonpeAeJII'IMbIx c?IcreM

o6uqso onpeAentloT nepeMer[eriHfl, yBeflHrIeHHbIe B

EI" pz3, rai Ic -Hau6onee qacro Bcrpeqarcurnfics B

AaHHOI{ COOpyX(eHHH MOMSHT r,r}repqug. TOrAa HHTerpaJIbI

npuo6petalor BI'IA:

( r l

I  
' "  

M;  Mr ds.
J J

B ta6n. 4-l AaHbI sHaqeHufl IIHrerpaJIoB B BIIAe

! t t, t tu dsl ws, noJIyqeHI'If l HcrHHHbIx B€JIHqHH nepelue'

ufenufi ta6.nuquue 3HaqeHHfl HHTeIpaJIOB CaeAYeT pa3Ae-

JrHTb Ha E./ Aasnoro creP)KHr.

h

d . ^ : t  f  4 , M ,  d x :  [ O ( - p ' r )" t P  4 ) - i -  - ' -  
) o  E J
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3nrcpa M,

enwpa MU

4tuz.  4-11

t _
^ [2 (I[alVIa * Morvlt)*
o

* MoMo + fuoMol

,
t

6
M"(2 M"* Mo)

l _

z M"rw

t -

6 
Mo(M"* 2 M|)

1-25

* Mo)
t -

TMu 
t t

N

@uz. 4-13

t -
e  

M"Mo

t -

T 
M (tnt"

I

@ u 2 . 4 - 1 2

fr fr

t -!- tz (M6M6-Mo-tut") +
b

* Mofub --tuIoMd
I _
^  Mo(Mo-2  M" \
b

I

o M uQfrn- Mo)

@uz.  4 -14

l ',', ('. +)i  - l  x ' \-o M" *, \I+ 1)
ul^"( '*  t )  *
*Mo('+ +)] oEt

@uz.  4 -  15

{m"r"( '- l) *^u ' "
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t - -- Mi 
lM"
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- M a ( ' - ' f ) ]

l-n,z t t
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l -

z  
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@u?. 4-26

l -

Z  
M " M " ( l - x )

L

@ue. 4-27

Mr( l  -  x \
I

z M u

@uz. 4-19

I

6
M r ( M " - M i l ( t - * ) M"(l -  x)

I

a M " M " ( l - x )
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o M u

@uz.

t _
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o
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t _
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t _
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t _
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Il podonctcexue ra6n. 4-I
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* MoM6 - n[b ll4a1

Snropa rl'f,

entopa lllp

\ \ \ \ i

(tuIo+Mn\
I

L- M
2

@uz. 4-28 4)uz. 1-29

' t _

6 t, (MoMo-lrto NIo)*

* Mo Ma*I'1ft /\/!bl

t _
T 

M"(2Md-Mb)

I -

T M(M"-Mi l

t _
^ l-2(MoM"-MuMil+
o

* MoTrIo*Mo tuIoI

t _

T 
M"(M6-2M")

@uz.  4 -12

t -
T 

M(Mo- M")

M (Mo - Mo)

t _
7tz(M" 

tuto*MoMS-

- MaMr- I'lu Alol

t

2

(Duz. 4 - 13

Mfr

@uz.  4  -  14

r t

rc  f  x  l -

Ti "- 3/ (M"+Mb)l*"TM M"

..r

-+r" lru( ' - ' ; ) .
* M.('- ' f)]

n n"l*, ('-r - ) *
* Mo('-' #)l

t _
TM M,

r
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t _

A 
M" (M"* Avlil (t - x)

'8u2. 4-19

M;

t -

T 
M'(Mt - M"\

2t
TM 

M'
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u tuilz M"*Mi -

- Mo(tuIo + 2t4c\ l

t _

E 
M"(M6-3M")

t _

T 
M, (M" - Mo)

t -
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-M6 QM, +frt)l

T -

tz 
f,f"(gMa-Mb)

I

6
tvt lMoa+Mr+W)

@uz. 4 - 21

@uz. 4-22

I _

TM 
M"

&.'a.
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t _
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I

20
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(4M"- M6\
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c.nyuair Kpr{BHX crepxHeir, HMeK}ulHx rre-
K OCH t.
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PA3nEn nEPBbrn. OEUHn
1 8 1

2. MeroA cur

I ) OcHouHHe npeAnocbt.ltxn, B MeroAe cHJI 3a HeH3Becr-

HbIe npuHl{MarcTcfl cHJIoBbte Qaxlcpul 
- HopManb,Hble H

uortepequbre cHJrbil I{ MoMeHTbI. tlpu peueHHH 3aAaq no

M€To.rly cHJI 3aAaHHafl cucrema, k pa3 crarHr{'ecKn Heonpe-

AeJrHMan, cHaqara o6pautaercq B crarnqecKn onpeneJlH-
MyIo nyreM yAareHHn Hercuropux f t ,  TaK Ha3btBaeMblx

r l l r un r t x t  cesse f i  (nu6upaercn  ocHoB,Hag  cuc reva) .  Ae f i -
crBIte gTHX cnflsefi 3aMeHfl'ercfl Aeftcranelt HeH3'Becr,nblx

CHI X1, X2, ..., X n. I(OToPHe H npHCOeAnHflIOTCfl K SaAaH'
uof t  uarpy3Ke coopyxenur.

2)  KanonuqecKue ypaBHeHHq. OcHoeHHe ypaBHeHLIq npu
gToM I{Meror cnegyrcu1lafi <KaHoHLlqecxuit> - oAHHaxoreblft

N,JIff BCCX CHCTEM BHA:

br rx , *Drsxz*Dre  xe* . .  . *b r '  xn* l rp  *b r r  :0 i

DzrXr*DzzXz*Dza Xr+. .- *Dm Xn*brp-FD4 - 0;

barxr*brrxs*Daax3+. .. *bar, x"*Eap-F031 : 0;

(4-6)

bnrXr*bnrXzi bra Xa*...+ lnnxn+Enpfb21 :0.

flepnoe Hs gTr.rx ypaanenr'rfi Bblpax(aer ry MbIcJIb, sro
cyMMapHoe nepeMeilteHr4e rro HanpaBJIeHHIO nepaofi  yAa-
neugoft cBflgH, BhrgBaHHoe BceMH .IIHtTIHHMII HeH3BecrHbI-
MH, a raKlKe eceft sHerurlefi Harpysxoft I'I TeMneparypofi,
paBHo Hynlo. AHaaorH.ruufi cttltc.tt I{MepT E npoqHe ypaB-
HEHHq.

B aTr.rx ypaBHeHlisx bin - nepeMeuenr.re B HanpaBJIe-
nnu X1 or ycr{JIHs X n:l ,bip - nepeMeuleHHe B Harpa-
BJTeHHH yCu.nun x; or sHeurnefi  Harpy3KH; b7 - nepeMe-
IqeHrre B HanpaBJreHur.r Xi ot reMneparypbl.

llepeueueunn bift, Dio H Dif onpeAeJlflorcff
Ro Qopnryne Maxceenna - Mopa lrJru no reopeMe Bepe-
ItrATHHA.

, a )

'rt//. ,1777.

*tt4-.4+6=1-lal-ls-
6)

tDue. 4-31

3) Bu6op ocHoeHofi crcreMbr tr JIIIIIIHHX HeH3BecrHbIx.
OcHosHaq cHcreMa AoJrx{Ha 6uru reoMerpHqecKH HeH3-
ueHneuofi  t4 npHBoAHTb K o6paueHnrc Bo3Mo)KHo 6o.nn-
uoro KoJrnrrecrBa <no6oquux> nepeueuleuufi (b;p ) B
Hynb.

r To ecrs He cBrqroutuxcq Heo6xo.[,HMHMH ,q,ns paBIIoEecHs cucreMbl'
xo neo6xoanMHx .u,ns ee npaBrubuoft pa6otut.

I
I

1
I

@ue. 4-32 .

nunp"*ap, ecJru Arrfl Hepaepesuofi 6anww (Sur.
4-31,a'1 ocHoBHyro cucreMy npnHflrb (QHr.4-31,6) B
BHAe prLa npocrbrx oAHonpoJrerHbrx 6a.nor, To nonyqnT-
c a D , r : D , o -  b r ; :  .  .  .  E  b r n :  0 ;  b s r :  b =  i  . . . : 0  u  T .  4 . ,
a cr,rcreMa KaHoHLIqecKHx ypanueur.lfi npH .nrc6olt qficJle
rrpoJreroB 6yae; npeAcraBJlflTb co6ofi cucreMy rpexqneH-
Hbrx ypaBHeHHH:

Dtt Xt * Drz Xz * Etp : 0;

Dz, X, * D:z Xz * bra X, -l- D:p : 0;

D32 x, * oas & + brnXo * bap : 0;

l  r o_ tX  n_1  *6nnxn*  bnp  :  0 ,

Koropafi  peuaercf l  npoue u 6ucrPee.

Arq cHMMerplIqHblx paM cJle4yer nu6uparr ocHoBHyIo
cucreMy cHMMerpnuHof i ,  J IHI IJHHe xe HeH3BecrHbIe npHHH-
Marb raKHe, qro6sr eaHHHqHbre anlopbl no,ryqanHcb cl lM-
MerpuqHbrMH HnH oSparuo cHMMerpaI {HbIMH, qro npHBe. t ter
x  o6pauteHurc B HyJIb Pqra <no6oqHux> nepeMeueuuf t ,  n
cHcreMa coBMecrno perxaeMblx ypaBHeHllf t  pacnaAercn Ha
ABe CaMOCTOflTeJIbHbIe CHCTeMbI.
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c./

<bue. 4-33

B  c J r o x < H b r x  c , H M M e r p E q , H b r x  p a M a x  E  K a -
qECTBE HEIi3B.CCTHbIX CJICA}',CT NPHHI{MATb TIE ,OTIEJIbHbIE cII-
J!H, a rpyilf lhr cu.n. 3rn rpynnoBbr,e ;HeHSBeCTHbre Aorx(Hbr
6ntrl raKHMH, qro6u oHr 

-AaBaJrr.r 
cuMMerprrrrnue M a6-

paJJIo cHM,!.{€TPHqHbre AIIrupbr Mor{€HToB.
l-la Qur. 4-32 rpeAcraB/reHa rpynrHpoBKa HeH3Becr_

Ilbrx c paspesxoft no ocll cHMMerpr.rH AJrs sarrrxuyrofi
AByxKoHrypuoft paMbr.

B p$yJrbrare yAaquo,ro nu6op,a Heu3B€crtrbrx cncreMa
H3 urecru ypanHeHnfi pas6n,racr ,Ha ABa ypagrreuHs c
OAH.IIM HCI{3BECTHbIM KAXAOE:

D'X, *  Drp:  0;  bz Xz*Dsp :  0

t Ase cucreMbr lrs AByx ypanHeHufi Kaxq[afl:

brrX, * bas Xs * Drp : 0; I
t

, 
urrxu * D55 xs -F Dsp :0; J

6n+Xn * b+o Xo * Dnp : 0; 
I

b e o x o * D o e & + D u p : 0 .  I

4t [Ipeo6paeoBaHr.re BHeurHero nosAeficrsnc. Jho6oe
BHeIIIHee sosAeftcrsHe (uarpysr<a, TeMneparypa, nepeMe-
uIeHHe onop), npuJrox(eHHoe K paMe, o6;raaarourefi ocsirla
cflMMerpHH, Molr{Ho 3aMeHHTb aare6pauuecrofi cyr,ruofi
.r,Byx eosAeftcreuit - cHMMerpHq.Hofo H o6parHo curuMer-
pHrr,Hofo orHocHTeJrbHo raxlofi ocu cHMMerpJ{H.

Tr.* Ha. S4!. ,4-33,a roKasaHa sa!.allafr Harpysr(a, a
Ha Snr. 4-33,6 v 4-33,a cHMxerpnqHas H o6parHo
cHMMeTpHqHas, KoTopbre Mo)KHo paccMaTpHBaTb KaK ABe

cocraBnqroul'e ,u,aunofi Harpy3KH. B groM cryqae ynpo-
I I IACTCfl BbI.IHCJIEHHC CEO6OAITHX qJIEHOB, TAK KAK CHM.Merpr.rqnafl anropa or Harpy3KH .rr.acT c anopofi or o6par_H,o cHMMerpHqHofo Heu3Becru,oro nepeMeuresne D zq,L 0,a o6parHo cHMMerpHqHaq gi lropa or Harpy3r(H Aacr c3[IOpaMr.I oT ^cHMMeTpHrl'brx HeH3BeCTHLTX 

-nepeueuenun

itq" tt2r, : 0.

Kponae Jono, B cJryqae cuuuerprvHo,fi Harpy3KE Her{3_
BecrH,oe Xr, HM€roulee o,6parHo 

'cHMMerpndi;- 
,ntopy,

6yaer paBr{o HyJrro, e-{HHHr{Hbre HeH3BecTHbre Xr n 
'Xz

inr{I" orrropbr, npe.[crarBJrenHbre Ha Snr. 4_33,d ,i
+-';J,e, fi cl{cretla ypaBueuurl npunaeT BHA:

-  185

D r r  X r * b r z  x z *  b , o , : 0 ;

6r, X, * b:z xz {-62q':0. ,

llpu ,ueficrnNn o6paruo__ cnuuerpuuuofi Harpysr<ll cHM-
M,erpr,tsHbre Heu3Becrsue Xr H Xz 6ylyr pannn HyJrro, 14
HeH3BeCrHOe x3 (sur. 4-33,ucl oupqAeir,r{Tcf r{3 ypaBrre-
HH' :

Dur Xr.+ b3o, : 0.

5) llocrpoenue oKoHr{areJrbHbrx enrop M, A u /V. flo-
crpoeHHe 9Tr.rx 3nIOp Moxer 6urn npoH3Be,[eHo nocJre ro-
ro, KaK nHruHHe Heu3BecrHbre 6yayr safileuur B peayJrb_'rare peurenurr cHcreMbr KaHoauqecKr{x ypanHeHrfi H npo_
BepeHbr nyreM noAcraHoBKr.r gHaqeHufr ux B KaHoHHqecKHe
ypaBHeHHq.

llepnofi crpourcff erropa M. Op.nuuarur enrcp MoMeH-
TOB OT EAHHHIIHbIX CHT CJIC.(YCT YMHOX(HTb HA COOTBETCT-
BYIOIqHC SHAI{CHHq HCI.ISBCCTHbIX, CJIOX(HTb NOJIYqEHHbIE
enroprt E Ao6aeurr gnropbr oT Bx{e,rrrnux nosteficreufi.
Oplnuarlt orcouqar,e,rruofi gnropbr MoMeHTo.B o6uqHo oT-
KJraAbrBaloTcfi 'Ha q,epre)r(e c0 cTopoHbr pacrflHyrofo B,o-
JIOKHA.

3nrcpa nonepeqHbrx cHJr A crpouTcr KaK [pon3Bo.[Harr
or gnrophr M. lnn nonepeqnbrx cHJr ue.necoo6pa3Ho
IloJrb3oBarbcfi cJreAyrorrlnM npaBHJroM gHaKoB (Snr.
4-34\: ecJrr.r B KaxoM-nu6o cerreHur{ KaxAas r{s ABvx

<Duz. 4-34

paBHonpoTl.rBonoJro}I{Hbrx noIIepeqHbrx cr{Jr cTpeMHTcrr no-
BepHyTb oTHocHTeJrbHo onop cBoro qacTb cTepxHfl no
qacosofi  crpeJrKe, To Q>0, B nporHBHoM c, 'ryqae Q<0.
t{ro Kacaercq a6co.nroruofi BeJrHqHHbr, To e rrc6oN,r ce-
qeHHH nprMoJrr{Hefiuoro crepxHs ($ur. 4-35,c)

M e -  M B
Q : Q o  + - L ,  ' (4-7>
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6)

),i,
\

t
t{t

@ue. 4-35

rAe Qo - iroflepeqHafl cHJra oT
B CeqeHr{r.r npocrofi
ceo6oAHo oneproft

MA MB
u --;- - noneperrHbre cHJIbI,

. T

t{Hcno HesaeHcHr,{ux cueureHnfi
orropHbrx\ crepxHefi, Korolpbre
BHTb, ,rro6H cAerarb ycJIoBHyIo
Hyro v3 cxeMbr paMhr ycraHoerofi
HeH3M,eHffeuoft.

Ha Srar.  -BT,a Aarra cxeMa
4-37,6 -  ee uapHHpHas cxeMa,
He3aBr{cr{Mbrx crrreueHuft, paBHhIM

sHeulHefi Harpy3KH
6anxn, npoJreroM l,

no KoHuaM;

BbI3BaHHbIe OnOpHbI-

MH MoMeHTaMH; nx sHaK 6epercr B
Ka)KAOM Cflyqae Ha ocHoBaHr{H Toro )Ke
IIpaBr.rJra.

Enn onpe-q,eJrerrnrr [po.{oJrbHbrx sHJr l/ cJreryer Bbrpe-
3arb noq{e.ro'BareJrbHo y3irbr (Sur. 4-35,6) v HccJ-re.lo-
BaTb paBIIOBecHe n,Oiflep,eriHbrx 14 IIpo.[oJrbHbrx ycunnft,
[pHJIo]KeH,Hbrx B y3Jre K KoHrraM crepxueft, BMgcre c
aHeuHeri ysaoaofi narpyarcofi, e,cJrl{ TaK,oBarr I{M,e€Tcr.
9qq* (-) Ha anrope o6osHaqaer pacrsx(eur{e, a BHaK
(+) cxarue.

3. MeroA Ae$opMaqnfi

I ) OcHoexue npelnocbrnKn. B MeroAe .a,eeoprr,rauuft 3a
fieH38ecrHbre npHHHMarorcq,ueSoprrlauuw: yfJrbr noBopoTa
ySnoB 14 He3aBHCHMbre CMetUeHHq v3noB.

Quz. 4-36

llonoporou ysna A (SHr. 4-86) rrasbrBaerc, o6Iufifi
yron v noBopoTa KacaTeJrbHbrx, npoBeAeHHbrX .B rovxe .4,
K yrlp'yrnM Jrr,rHHrM crc.pxuefi, xecrKo cBfl3arrHbrx MexAy
co6ofi B 3ToM ys.rre.

y3JroB paBHo rrHcfiy
n'eo6x,qAuvrro ao6a.
cHcTeMy, nofiyqeH-

Iua'pHr.rpoB

paMbl, a
o6.naAatoulas

AByM.

rB y3Jlax,

Ha Qur.
qHCJIOM

Peaxqng B raxou-nu6o 3aKpenneHHH i,  Bbr3bIBaeMaff
sHerilHefi uarpys_xofi, o6osuavaercr riepe3 t ip , TE[irepa_
rypofi -f it Peaxqnu rik, fip, rit cq{TaroTcfi rro-

.rrox(HTeJlbHbrMr{, Kof.4a oHI{ I{anpaBJreHbr B Ty x(e cTopo_
HY, KyAa HanpaBneHO nOJiO}I{HTeJ'rbHOe nepeMeUleHUe Ba-
KpenJreHr.rg,  nu6HpaeMoe npoH3Bonbuo.

O6urue Qopuy.rrn Ailfr onpeAereHur pearqufi Eueror
BTTA:

r ih: IJWo,,

t

r i h :  f  h i .

@ue. 4-38

(4-8)

(4-st

(4 -  l0 )

rAe M i u Mn- gnropbr MoMeHTOB A OCHOnUOft CHCTeMe,
KoTopbre Bo3HHKaIor or cMeureHufi,  pan_
Hbrx eAHHnue n npoHcxoArrulHx no Ha_
npaB/reHHn saxpeueuuf i  (caaser i ) ,
o6ognaqennux reMH xe HoMepaMH.

B cnyqae, KorAa cMerrleHue npoHcxoAuT o.(HoBpeMeHHo
no HecKoJIbKHM SaKpen/' IeHHgM, T. e. Kofl la HMeercs
rpynnoBoe nepeMeu{eHHe, peaKqHrr 6yaer raKxe HMerb
npynnoaoft -xapaKrep. Onpe,re.rr€H;H€ peaxuufi oT BHetuHHx
sosreficrstr.fr nponeBoAHTcf, Kor4a y3nbr gaKpenJreHhr, T. e
B oorro,B,Hofi cucreue.

Peaxquu 6aaox u npocrefirrrqx paM Aarrbr s ra6r. 1_2.

r i - r M ?
r i i :  L ) i  o ' ,
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Ta1nuqa 4-2
Pearrllrn craTnqecKu Heonpe.qeruMbrx cucreM

Cltc'reraur H uo3r' Iei icrBHff
I ] A  H H X

/
Peaxuxl l  l r  gnropbr usru6arculnx

MOMCI ITOI ]

3saqenns pearu.ni i  ( f loJo]r(urenbHbte t iua'teHl4g, noJryqaeMbre no
(lopuyaar"r,  coorBercrByror crpe, 'rKaM, nora3aHHurrr l  n ta6auuc)

I. Banrca nocmoflHHo?o cetteHun. 3aAe-naHHatl Ha o)aou ,{ouqe u onepman Ha dpyzo.ilt

' ^ n P l
r v t a : ; u ( l  - o z )

D  - P a
" 4  , )  ( 3 - u z 1

A4 c :'! ,u,

I  a \  P u z
R n : P a z ( l + t )  ( 3 - u l

e09
n

MA , Rr-,
ueuofi

RB - Te xe, qro Ha Qnr. 4-39, Ho c sa-

P n a  
P

sin a

H e : P c t g a
@ue. 4-40

,o:  #
* o , , R B :  *  r ,R.a :

6)

\

@uz. 4-41

6) 
M2

6-
M a ,  R a
ueHofi

RB - Te xe, qro ua Sar. 4-41, so c 3a-

p i l a  
p

sin! a

H A : p l c t g a

@ue. 4-42

r I l

6)

-(

t r  P l '  ,M A :  
;  

( r  -  r ' 1 ,

fAe r : pz (2- a')

f ' :  rJ , ,  (2  -  U ,z )

(a  -p ' )  [8  -  (p  I  a ' )  (2  a  p t  *  o ' ' i ]

p I  o .= ? ( o ' - o ' ' ) ( 2 * a ' * a ' ' )

R e :
pt
8

RB
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Cncrcrrlur H nos,[eiicrnns I Pcaxtlnn n orlopbr nsrlr6aoulrx
I uoMeltroB /
I

II po)ontcetue ra1rt. 4-2

3Ha,{euus peaxurrft  (no,roxure.rbHri le 3HaqeHHs. nonyr{aeMr,re no
eopMynaM. coorRercrByror crpeJrKarlr,  noKa3aHHbru- s ra6,rHue)

M A : #o't '

R t : * 0 ,

Re:  # r '

M n ) *  r , '

R r { : I r t

R a : * r t

@ue. 4-44

4:uz. 4-45

<Duz. 4-46

@uz. 4-47

E)

6)
-P|n

A,T
l l ' [o-  ^  (1 -3o ' )

n 2

A t
R e : R e :  

2 t  O  * 3 o 2 )

tuIA

R e : R a

IL l

3EJ

I t l

3EJ
MA

R,e : Ra

h t
3EJ

i2  l t

<Due. 4-48
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II podoncreuue radn. 4-2
Cucreuur x so3,leftcrBfic

H A  H U X
Peaxquu H 3nrcpH usru6arournx

[ 'OMEHTOB
3;1l l :- l l_" gelyuuft (noaoxnreabHrre sHaqeHHq, norryqaeMbre noqropMyla.v, cooTBeTcTrryroT cTpcJrKaM, noKa3aHHr,lu b ra6nrqe)

c)

lu'ln

(

A 4 ^ -
A

3EJ

t 2, l

3EJ

t?
RA

@uz. 4-49

6).M,

tf
il

iIJ
v

50

a)

t{epa0uomepnofi naepeo

t1-tr=4t 7rg

L

B

(Duz.4-

2 n ' r  ' 5 t 7
, r  

u t - d  c

. t v IA  :  - -2h- ,

rAe lz  -  nucera nonepeqHoro cer{eHHf l ;
e - Koa$Sr. lqueur nHHefiHoro pacrrrHpeHHs

etrJ eL' '  t
R A : R a  :  -  

*

8 aAfie i tmfius C tr, p ue. 9- Jg-./ -50

@uz. 4-51

<Fopuy.rsr
i lO.i I .CTAHOBKH:

nonyqaioTcfl  H3 npeAbrAyulHx npH rroMoulH
\ : t

I I. Eanrc& nepe.ueHHo?o cet{.eHu.fl, JadenaHHafl H; odruon KoHrle

MA

u onepmaw Ha dpyeo,w

12 EJotz

RA

( * '
J EJ"

- R.a

dx'

EJo Ia)

,n
M A :

f *,ax'
EJo

lr"
4- 53

R a : R r

dx'

[ * "
@uz. 4-52

trl

<Duz.



r90
PA7IEfl nEPBbtn. 0EUAH

Il podottucenue ra6tt. 4--2

Cl{creMt,r tt lrog.&cftcrtruR
HA HI,tX

@uz. 4-54

3ua.tenuq pcaxquft (no-'rorxnre.nbHblc 3H?rr€HHiI,  no.ryqaevbre no
(ropraylau, coorBercrByror crpenKaM, noKa3aHHun.r u ra6lr lqc)

u I  * ,  dx '{a I  z (-z)  dz'

M A : +  P t

I x2 dx'

M ^  M A
R A : P o  + ' + ;  R a  : P t t  -  

I

d.)c, : 
to 

o*.. fl2, - L o,
J J

q)

6)ql

@uz. 4-55

I

I)' xz dx'
0

x3 d)c'
t

f
I

0
M A :

T

2 [ x 'dx'
0

qt

RB

D  - q L
" A 2

ql A4A

I I I. Eattrca flocmoflH*o?o ceqeHufl.

6)

@uz. 4-56

c o6ouuu, sauletdne H Hbtrtru Ko H qaJtt. u

MA:  t t u2P l

Ma : u?aPl

MC :2uz o2P!

Re : u2 (l + 2u) P

R a  :  u ' ( 1  + 2 u )  P

.  H p , : o

q)

6)

a),m
jL\

Me, Mu, Ra, R^u
sa:rtegofi

-  Te  x (e ,  q ro  Ha  Qur .  4  -56 ,  Ho  c

P
P  E a

sin a

H A : P c t g d

<Duz. 4-a/

4tuz.
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II podonuteuue ra6.,z. 4-2

Cucreutt r ,r  so3,lci icruun
HA HUX

3nlopbr H3rlr0arcruHx
MOMcyToB

3ua'reHltq pearcrluri  (nolo>xnreabHhre 3Ha,reHHq, norvqae'{},re no
eopMyna[r, coorBercrBynr crperKaM, noKa3aHHlJr.r 

-s 
ra6nrrqe)

6  0 /
r

@ue. 4-59

Mn, Mu, Re, Ru
SaMeHOfi

- Te xe, qro ra enr. 4 _ 59, no c

p
O H A L

Sln" a

H A : p l r c t g a

P t '
MA : ' i  tn  (or  -  o ,3)  _ B (u+_u,a)1

Mrl\N

^lo'

MB

RB 1 2  ( o  -  a ' )  - 2  ( u z - a , 3 )  +  g t +  -  u , 4 ) l

H e : o

[6  (02-  a '2 \  - .9  (ua -  o ,3)  +  B(at -a ,4) ]

: 
+ [2 pz - o,a) - (an - o,n)l

_ pl'

t 2

RA

pl

2@uz. 4-60

I

M.c. Mn, R.a,
gauenofr

RB -  Te )Ke,  qro Ha Qur .  4  *  00,  Ho c

p Ha -:"
S ln"  a

H A :  p l r (a  -  o , )  c tg  a

MA

MB

RA

RB

HA

MA, IVIB, R.o, Ru - re xe, r{ro Ha 4lur. 4 -G2, Ho c
gauesoft

p  Ha  
* *  

v ,  p '  Ha

HA:( t .+o ' ) , '

p

sinz a

c tg  a

Quz. 4 -63
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Ilpodonmeuue ra6a. 4-2
Cncrerrlt't l.t sogrcftcrunq

H A  H H X

[)carrlun H gnropr,t usru6arour.rx
moMF{rTOa

3saqesng pearquf i  (noaoxureauuue
(popMynaM, cooTBeTCTBytOT CTpenKaM,

3 H a r t e H H q ,  n o J r y r t a e M H e  n o
n o K a 3 a H H l , r r u  g  r a 6 a u u e )

6)

Ma

Ms

)

M A : a ( 2 - B u ) M

M B : t t ( 2 - 3 u ) M

R e = R t r :  A u r 4
I

H a : o

{t
l^n

@ttz.  4-61

a)

8 Pt*

{r
MB

I

6EJ
R,e:  Rn

H e : o
u,

@uz. 4-65

3EJ
MA

MB

RA

H ^
n

lL
- 0

: R a

- 0

3EJ
I t l

M A :  M s

Rrl : Ra

H e - o
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!) Kanonnqecxue ypaBHeHtrfl MeroAa ,u,e$opuaqnfi.
B ocHosHofi cucreMe n.ocJre nocranoBKrr ceq3efi nepe-

Me[IeHHq y3JI'oB H'etso3Mo]KHbI' Ho B oBH3flx rloflBJIflIorcg
peaKTHBHbre ycunufl. Ecan AaBarb y3naM rroBoporbr a
cMerrleHr.rfi, T.o peaKTHBrrhre ycHJrHn 6yayr tl3MeHflTbcfl.
naAo rarb raKHe yrJrbr no,Bopora ,H cM€uleHnx, ulo6u pe_
ilKTHBHbre ycuJrHrr o6paqaaacr B HyJrb.

VcJoeHq o6paulenun cyMMapHbrx 
-pearuuir 

B nyj jb 3a_
IIHchIBaIoTcrI B BHAg KaHoHHr{ecKux ypanHeuufi:

rngt*rrz g2*.  .  .  l . r tn_t  l r_1*\ninlrrol r r t :O;

rzrgt* rzz?z* . . . *rzn_l Da_r {r2r6nlr2olr2s:0 ;

4 - r l )

r nrg i* r nzgz* . . . * r nn _ t i o _ t* r nnl,r*. r np* r nt :0,

rAe I - yrJrhr noBopoTa y3JroB;
o - HegaBHcllMbre .nuHeliurte cMeilIeurrff ygJroB.

[eHbro H3MeHrreMocrH, nepxunft yse.t Z s Aauuo,M cJryqae
He r'rMeer ropH3oHTaflbHoro CMeqeHHfl. Aaeu nocJreAoBa-
TeJIbHo qerblpe eAHHr{qHbrx cMerrreHHs no iranpan,reunro
HaJroxeHubrx cnrseri, [peACran.neHHbrx Ha $ur. 4_Tg,o,
e, d, e.
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HOTO ONPCAEJICHHfl COCTABJIf l IOU{HX 3ABHCHMOTO CMCU{CHHS
ysna 3,, Koropbre paBHbr: ropH3ouTaJrbHoe l, Be,pruKaJrb-
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KAHOHITqCCKHX YPASHCFII{fi H PCIUHB HX, IIOJTYqI,IM BCJIHTII{-
HbI HeH3BecrHbrx nepelretqeHnft p1, gz, p3 ll ba.

4) l locrpoenue enrop M, a n'-N.'6*oiqur.l,o"r" ,nro_
PA MOMEHTOB CTPCHTCq CNOCO6OU, AHAJIOTHIIHbIM H3JIO-
)KeHHOMy B MeroAe cHn.

Sunpa a Mox(er _6urs -nocrpoeHa nu6o KaK rrpoH3-
BoAHaff or gnropbr M, nu6o Henocpe.{crBenHo, KaK 3To
yKasaHo s n. 2.5.

Snropa A/ Mox{er 6rns rroJryqeHa H3 ycnoBufl paBHo-
Becr.rfi ysJroB (urr. n. 2.5).

4, KortrdnnnpoBaHne MeroAa cHJr
H MeroAa Ae+opMarlHfi

^ I  t ' ' ,  i ,o
1 7 4 : 6 1 ;  -  ,

\  r t :  t t o

l u
J E J

nns cuMMerpr.{qsoft
MeroAy AeQopuaqufi,

Que. 4-79

HarpysKH pacqeT npoH3BoAHTCff rr0
xoropnfi Aaer oAHo ypaBHeHHe:

r n ? t  *  r r y : 0 ;
AJrfr o6paruo cr.rMMerpnqnofi - uo MeroAy cHJr, TaKx(e

.qarcU,eMy oAHo ypaBHeHHe:

6r, X, * Dgp : 0.

orogqareJrbHafl snropa MoMeHToB crpo'Tcfl no r{BJIo-
x(eHHbrM Bbrrrre cnoco6arvr (n. Z.S H n. 3.4), r- e. opAr{_
Harbr _ oilIop MoMeHToB or eAHHHT{Hbrx nosAeficrsuft (cu.n
n aeSopuauufi) yMHoxarorcr Ha BHar{eHHq coorBercrBy-
IOUTHX Het{3BecrHqx u noJryqerrHbre 3firopbr crsraAbrBarorcrr
Bt{ecre c enrcpofi oT BHe[ruero BoaAeficrsus.

t

5. Crueuranrrbrfi MeroA
B srotu r\,reroAe 3a Heu3Becrgbre oAHoBpeMeHHo npHHH-

MaroTcff Her{oTopbre cHJrbr u HeKoTopbre nepeMe[IeHHfl, a
ocHoBHat cucreMa floryr{aercg nyreM oceo6oxAeHI,Ig or
oAHHx Jrr.rruHux saxpeuneuuri *r BBeAeHHfl ApyrHX. Huxe

@ue. 4-80
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Aaercr KoMnrreKcHoe peureHne paMbr ($Nr. 4_g0,a), co_
CTOf l IUCC B COBMCCTHOM NPI , IMCHEHHH CMCUIAHHOTO MCTOAA
H METOTA CHJI.

tVlerol cua raeT qerbrpe cHMMerpur{Hbrx Lr Lw o6par_
HO CHMMeTpHT{Hbrx, T. e. uIecTb HeH3BeCTHbIX; MeroA Ae_
Sop-rvrauufi  4f6:10 Hen3BecrHbrx. HansuroAHefiuuu f lB_
JIf leTcf. 3.[ ,ecb npHMeHeHHe CMetUaHHOTO MeTOAa K CHMMeT-
puvuoft HarpysKe H MeroAa cn.rr K o6parHo cuMMerpriq-
Hofi .

I ) CuuuerpuqHan HaepgoKa (SHr. 4_80,6) . KaHouH_q€cK[e ypaBHeHHq CMeutaHHoro Mero.[a:
b , ,  x , * b , z  x z  *  D r a  ? e  *  D r p  :  0 i
brt X' *\cz Xz * Dza gs -F brp - 0;
rrrXra rrz Xz * rsz ?e * rzp : 0.

rAe 9s- npvnnOBoe flepeMetlleHHe, COCTOflrqee B O-rtHoBpe_
MeHHoM noB,opore 3a-rel ,oK ,Ha yfoJl ,  panuurf i  eAH-
HI ' lUe,  B npOTHBOnOJ' lO)KHbIX HanpaBJreHHflX.

f lepnrre ABa ypaBHerrHrr  Bbrpaxarcr  ycroBHq o6paure_
uHf l  B HyJrb nepeueuesnf i  no HanpaBaeauro cut t  x t 'H xz,
a Tpsrbe - ycJroBue o6pauleuua B HyJrb peaxrlufi E Ao_

(4-12)

PeueHuq HeKoropbrxpaMHbrx cHcTeM

noJIHHTeJrbHbrx 3areJIr(ax. flononnurelrgufi ropH30HTaJrb-
uufi onopH_u-rfi crep>KeHb npu cuMMerpuunofi uarpysxe He
pa6oraer. I(oeQeuuueHrbr

b l e :  f z 2 : 0 ,  b r s :  - f t t .

__ 2l O6parno cuil.ilerpuqflan HaepAsKa, (Qur. 4_g0,e).
I(auoHuuecKue ypaBHeHHs MeroAa cr{Jr:

6 r+Xo  *  D rs  X t *  b * r : 0 ;  )

Dro Xn * b;r, X, + u* : o. I 
(4-r2')

OrouqarenbHafl gnropa MoMeHToB crpouTcrr cnoco6ou,
aHaJroruqHbrM npeAhrAyuIHM.

6. PerueHHq HeKoropbrx paMHbrx cHcTeM

B ra6t. 4-3 Aarorcfl Sopuy.nlr AJrtr pacrrera paMHbrx
xoucrpyxuufi, HMelou{Hx upr4MeHeuue B raAporexJ{HqecKo,.\t
cTpoHTeJrbcTBe.
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3. Kpyr.nue nJIHrbr

A.tl_n Kpyrnbrx nnnr ,uuQQepeuquaJrbnoe y,paBryerrfie yr-
py,rofi noBepxuocr,r.r nflrdrbr (4-13) upeo,6pasyvicn n ro-
nffpHbIX KoorpAHHaTax. flp,u flarpygKe, cuMM,€Tptluuofi or-
HOCHT9JIbHO IIeHTpa Tgx(.ecTII IIJI,IITbI, 9TO y,paBHeHHe ilrpel-
craBJrffer nGnuoe auQ$epea[uaJrbTr,oe ypatsHeHr.re. Eclu
r - uongpgaff KoopAnHara npoHsno.nruofi ToqKr{, To AJrfl

no*nofi nnr esrcrHerrofi Harpy3xr{ npil oeo6olfrrou onnpa-
H*il4 uru uo.nnofi 3aAeJrr{e rpeuelruff yrpaB,Heurrs raror cJre-
.lvloutne pe3yJrbrarbr.

a) SaepAsKa no 6cefi nnot4ctdu, cao1odruoe
onupaHue

(Snr. 4-120)

2a

sDue. 4-120

flporu6

* :  P o n  f  / r \ 2
64 D(l  + f , )  [ (5 

+ P) -  2(3 *r ' )  ( ; /  *

* (r*r,) (+l]. (4-r8)

MoMeur s psAuaaruoft nnocxocru

Mr:#, '+*r  
[ ' - ( * ) ' ]  (4- re)

Mouenr B nnocrocrr, rrepneuAuryarpnoft paArrycy:

p a z f  I  r  \ 2 1Ms :? 
L(t *,") - (r -+t (;J J 

(4-20)

flonepeux afl, culra

Qr:  -+ (4-2r)

6) Vacruquan saepgsoa no nnouqa1u Kpgea
duanerpolt 2b, ceo6odruoe onupaHue

(Sur. 4-r2r).

2b=2pa

f l p u  t . U

': 
ffi1 {rn t' * r') - (z * 3r') P'l p' -

- (+)'18 - 2(r - r,) psr e, + (r + -, (*)'*

+ 4 (r * r,) g, 
fu, * ,(+)'] '" u) ; g-22\)

Mr:K{n- (r -p) g, g, l-(B-r-r",  (+) '-

_  4 ( L + r r ) p ' l n q \ 'P I ,

M, : # 14 
- (1 - r,) p,r p, - (l

- 4 ( L + r , )  P r h p )  ;  @ - 2 4 \

e,:  -+.  (+2s)

n p n i  r  p  

2

a

.: _!4!2 (
82D(l  + r , )  t2 

(3 + P) -  (1 -  P) 9 ' -

- (+) ' t2(B + r,) -  (1 -: ,)  9' t  +
\ a  t

. + 2 (1*p) [u'* '(+)']^ +\ ; (4-26)

Mr : -'#{,' - c) o, [r* (*)'] *

+ 4 ( 1  * p ) , A , t "  | \ ,

M, : '#{ ,  -  p.)  o, [+-  o,{r+

-- 4 ( l  * r ' )  P'rn a) ;
a J

Q r : - ! +2 r

e) Saep7sKa no ecefi nttot4adu,

+ 3r.) (+)'-

(4-23)

(4-27)

(4-28)

(4-2e)

sadettrca
(Sur. 4-122\

Que. 4-122



. gg4

i,:#;['*,{i)'*(;)-] '

Mr :Ht (r * r,) - (3 *, (;)'],

Mv:# [,t + r,] * (r #s*,(+)'] '

(4-30)

{4-3r)

(4*32',1

(4-33)

Kpaea

DAz fMv="" 
[tt *r,[F.-(r]+sp) (+)' -

- 4 ( l + r r ) P ' r n F ] ;

Q, - -+.
(4-36)

(4-37)

e)

Q r :  - l L -

Vacruquan Baepgsrca no nttat4a)u
1uauerpon 2b, sadenK,a

(Sur. 4- 123)

Zb=2p

<Fue. 4*123

< p

nprL , p

,: #o' {tz + p,) ['- (;)'] *

+zfa,*r(+)'l '" *] ; (4-88)

Mr: -ft[ou'-{l * r ') P* - { l  -r ') *(*) '*

+ 4 (r * p) p, r" ;] ; (4-se)

Mp: - '#[u* u, - (1 **] p4 + (1-*l f (f) '+

+ 4 ( l * p ) P ' r n 1 ]  ,

'  o - -  * u * -

IJ

flpu
r
a

(4-4C)

{4-41)*:#inu,-Bp, - 
"r 

(+)'*(+)'*

+ 4?2 [u, * ,(+)'1'" p] , G-u)

M,-t#[ , r*  p)  F*-(B*p,  ( ; ) ' -

- 4 (l * r,) 9, rn 9l , (4-sE)

l. llpour,re Br{A,br nJrrrT

Paccer rrJrRT B Br.rAe paB*oKaTerrroro npsMoyroJrbrroro
TpeyronbfffKa' IJII{T B BaAe HenoJIIIoro u rloJrlloro ceKTo-
POE, rrJrtrT, orpaEHqeHEGrX .aByMff IJmaMr{ KOHqeHTpuqe_
cKr{x KpyroB r{ ABwfl paAaycaME, eJIJrUnrHqecKHx r{ IIo_
nysJrJrr{rrrr{rrecKr.rx rrJrHT rrpr{BeAeu g [l].

PacsergHe AaHEbIe Ang [pfiMo]troJrbEbrx IIJrHT tr nJrfiT
I tsHAe'paBHOCll}p,OH,HeFO T,P€yTOJIbIII{Ka UoI rpeyrOnrnO,fi
uarpyaxofi, roJryqeurrbre rrnlK. Cuorponuu [g] 

- 
Ha oc-

H'oBe -pertregufi uero.qou Koueqgbrx pasnocrefi, rrp{.rBe.{errbr
e ra6.n. 4-5{
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Ta6aut4a 'l-5

PeucHII€ nprMoyroxbHHx f, Tpeymnblhlx [Jlllr noA TpeJroJbHofi Harp]Isl(ofi

nfflgfiTHe 0603EasefiIrs:

11porn6br- a,; onopghre pearrun-Q; xpxarcxn -w; x3r[6anulfie xoxerru-rl4; xecTrocrh nltrTH-

^ Ehs

12(1-pr)
rre E-Mo1ynb j'uplrircrn MarepuaJra [nr{r!r; ft-roJrqr.rua nn[ru; p,-xo3$Qlrultenr llyaccona uareplrana trnrrrbl.

d a ,oinfr.on x-'r

Cayqaf i  l .  f lp ruoyroJ lbHaf f  nJ IHra ,  3aAenagsaf l

no BceMy KoHrypy

1 , 5  l e : l a

l r #

Pac,{etgbte
BeJIUt{t{Hbl

oopJtHI{ aTbl
eK cxeMb{

p
E2

a
b
c
I
2
3
4
5
6
7
8
9

10
1 1
t2
13
t4
1 5

JIo6aaoqHHft
MHO)|(HTCJIb

v** vvv M*, ilvv

t
e
d
€ 1

a
a
P

I

D

0
0
0
0
0
0
0
0
0
0
0
0
0

0,09048
0,13320
0,14889
0, 15343
0,26615
0,30173
0 ,16631
0,29660
0,33898
0 ,  121  13
0,21950
0,25189
0,04850
0,09871
0 , 1 0 1 9 3

0,564
0,497
0,258

0
0 , 1 3 4
0,493
0 ,719
0 , 8 1 6
o,622

0
0,944
1 ,289
1 ,372

0,4582
0,3992
0 , 2 1 8 3

0
0
0
0
0
0
0

0,3622
0,5994
0,6700

-0,0170
-0,0006

0,0089
-0 ,1351
-0,2306
-0.2601
-o;1306
-0 ,2419
-0,2798
-0  ,0619
- 0 , 1 2 0 8
--0,1417

0,0543
0,0947
0 ,1085

-0,0764
-0,0665
-0,0364

0
-0,0970
-0,2423
-0,3326
-0,3069
- 0 , 1 6 1 0

0
-0,0604
-0,0999
- 0 , 1 1 1 7

0,0306
0,0371
0,0299
0,0632
0 ,  1  156
0,  I  145
0,0578
0,1282
0 , 1 3 1 4
0,9330
0,0861
0,0994

-0,0007
0 , 0 1 1 3
0,0081

-0,4582
-0,3992
-0,2183

0
-  0 ,0161
-0,0404
-0,0554
-0 ,0511
-0,0268

0
-0,3622
-0,5994
-0,6700

0 ,021  6
0,0067

-0,0036
0 ,  l4 l9
0,2435
0,2719
0 ,1366
0,2566
0,2939
0,0655
0 , 1 3 1 8
0 , 1 5 2 5

-0,0530
-0,0902
-0,1042

'p\x

- 9
p \ ;

D

_ ,'P]';
- . 2

' P t ' x

0
0
0
0

0,0970
0,2423
0,3326
0,3069
0 , 1 6 1 0

0
0
0
0

-0,0879
-0,0848
-0,0227
-0,0660
-0 ,0648-0,0083
-0,0271
-0,0262

15 ear. t25



ffist1Y€rt.ffi.q*' 
';:{

PAsEEJI nEPBbIn. OBUUn22d

[Ipodomcenue ra6n 4-5

rn*A*ij
d e f e d '

xi

C r y .r a fi 2. KnaAparHan [JrHTa, 3aAenaHnafl

no BceMy KoHrypy

l Y : l * : l

Pac,{ergue
BEJIHqHHbI

Koop.u,nuarur
cxeMbl

0,5992
0,4949
0,23C2

0
0
0
0
0
0
0

0,4485
0 ,9615
1 , 0 1 1 0

-0,0567
-0,0756
-0,0764
-0,1567
-0. ,31l6
-0,3693
-0 ,1269
-0,2718
-0,3295
-0,0552
-0,1257
-0 ,1551

0,0562
0 ,1064
0 ,1253

-0,0ggg
-  0,0825
-0,0394

0
-  0,2302
-0,5729
-0,  t051
- 0,7835
- 0 , 4 1 S 5

0
-0,Q747
- 0 , 1 4 3 6
- 0 , 1 6 9 5

a,Q272
0 ,1443
0,1622
0,0237
0,2975
0,3597

-0,0033
0,3075
0,3944

-  0 ,0193
0,2127
0,2722

-0,0265
0,0624
0,0335

w
xx

V
vv M*x

c

I
2
3
4
5
6
7
8
I

1 0
l l
t 2
I3
1 4
l 5

Jlo6asoqHbrft
MITOx(HTEJIb

0
0
0
0
0
0
0
0
0
0
0
0
0

0,22426
0,43076
0,50550
0,39177
0,79596
0,93455
0,40256
0,82953
0,99428
0,2E643
0,60132
0,72451
0 , 1 1 5 1 3
0,24744
0,2996 I

0,578
0,,168
0 ,157

0
0,240
0,766
1  , 1 5 9
1 , 2 7 1
0 ,940

0
I  ,023
1 ,569
1,737

0
0
0
0

0,2302
0,5729
0,6051
0,7935
0,4485

0
0
0
0

-  0 ,0178
- 0 , 1 3 1 8
-0 ,1495

0,0024
-0,24r.6
-0,2972

0,0244
.-0,2622
-0,3295

0,0285
-  0 , 1 9 1 7
-0,2464

0,0172
-  0,0801
-0 ,1043

-0,5992
-0,4949
-0,2302

0
-0,0394
-0,0955
-0,1342
-0,1306
-0,0747

0
-0,4495
-0 ,9615
- 1  , 0 1 1 0

0,0597
0,0975
0 , 1 0 1 4
0 ,1563
0,3526
0 ,4188
0,1228
0,3155
0,3844
0,0504
0 ,1576
0, 1962

-0,0590
-0,0931
-0 ,1079

--2. p ^

f
e
d
e 1

a

p
I

o

F
e2

&

b

.Tx - ,
p \ -

_ . ,
p A -

D

p ^ 2

D
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IIpodomceuue radt. 4-s

C I y u a fi 3. f ipar,royronbHan rrrr{Ta, 3aAeJrausafl

no BceMy KoHrypy

ly : l  ,501 ,

Pacqetnsre
BCJIHTIHHbI

Koop4r.rHaru
TOqeK CXeMbr

d

a
P

T
o

F
E 2

a

" b

f
e
d
e1

c
I
2
3
4
5
6
7
8
9

l 0
l l
l 2
l3
t4
l5

.[,o6anoquurft
MncxHTe.tb

0
0
0
0
0
0
0
0
0
0
0
0
0

0,09310
0,19300
0,23196
0,13620
0,2g3gg
0,35759
0,12536
0,27691
0,33ggg
0,09571
0 ,19167
0,23560
0,03589
0,09157
0,10065

0,253
0 , 1 9 4
0,036

0
0,244
0,636
0,969
l , 1 5 0
0 ,959

0
0 ,721
l , 1 1 5
1 , 2 4 6

0
0
0
0

0 , 1 6 1 5
0,3857
0,5641
0,6129
0,4189

0
0
0
0

0 ,0153
-0,1371
-0,1753

0,0496
-0 ,2119
-0,2962

0,0587
--0,2009
-0,2798

0,0456
-0,1396
-0.1977

0,0220
-0,0598
-0,0859

0,2014
0 , 1 6 3 1
0 ,0719

0
0
0
0
0
0
0

0 ,1962
0,3960
0,4639

-0,0500
-0,0920
-0 ,1063
-0,0539
- 0 , 1 1 8 2
-0,1442
-0,0288
-0,0680
- 0,0848
-0 ,0102
-0,0250
-0 ,0316

0 ,0139
0,0295
0,0343

-0,0336
-0,0271
-  0 , 0 1 2 0

0
- 0 , 1 6 1 5
-0,3857
-0,5641
- 0 , 6 1 2 9
- 0 , 4 1 8 9

0
-0 ,0310
-0,0643
-0,0773
-0,0070

0.1524
0,  Ig30

-0,0396
0 ,2316
0 ,3103

-0,0539
0,2122
0,2939

-0,0439
0,1437
0,2029

-0,0243
-0,0551
-0,0902

-0,2014
-0 ,1631
-0 ,0719

0
- 0,0269
- 0,0643
-0.0940
- 0 , 1 0 2 1
-0,0698

0
-0 ,  1962
-0,3960
J0,4639

0,0474
0 ,  l149
0 ,1355
0,0459
0 ,1535
0 , 1 9 2 0
0 , 0 1 9 0
0 , 1 0 1 4
0,  1314
0,0026
0,0492
0,0645

-0 ,0176
-0 ,0196
-0,0200

.n r.? - . . )
p n ;

l 5 *
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Ilpodonrenue ra6tt. 4-5

.--tj,

C ry q a n 4a. f lpnvoyroJrbHas [JrHTa,

3aAenarlnas no rpeM cropouaM u cno6olug otrepTan

no uerneprof i  c ropoHe

|  .5  ly : la

x-x-....-
Que- 4-127

v** vyv

+
I

e
d
E 1

a

P

.lLo6anoqsulft
MHO)KHTEJIb

T
,b
p
e2

a
b
c
I
2
c
rJ

4
5
6
7
8
I

1 0
1 1
1 2
l3
t4
15

0
0
0
0

-0,0351
-0 ,0615
-0,0715
-0,0600
-0,0296

0
-0,3999
-  0,6902
-0,782&
-0 ,0017
-0,0372
-0,0559

0,1342
0,2387
0,2696
0 , 1 4 9 4
0,2979
0,3465
0 , 1 l 3 g
0,2423
0,2965
0,0596
0 ,  1318
0,1572

- 9
p\;

-p 
^:

D

_  . 9
p n ;

D

Pac.rerHure
BEJ IHqHHb I

0
0
0

. 0
0
0
0
0
0
0
0
0
0

0,0ggg6
0, 15337
0,17397
0,18027
0,32652
0,37582
0,21455
0,40077
0,46560
0,18453
0,35164
0 ,41100
0 ,10523
0,20290
Q,23795

0 , 4 1 1
0,354
0 , l 0 g

0
0,360
0,664
0,952
0,956
0 , 6 1 3

0
0 , 9 6 1
I , 3 6 8
1 , 4 7 5

_

0
0
0
0

0 , 2 1 0 4
0,3691
0,4291
0,3605
0 ,1777

0
U

0
0

-0,0243
-0,0439
-0,0412
-0,0340
-0,0969
-0,0996
-  0,0283
-o,l2l4
-0,1297
-0,0174
-0 ,1078
- 0 , 1 1 8 7
-0,0076
- 0,0625
-0 ,0701

0
0
0
0
0
0

0
-0,2104
-0,3691
-0,4291
-0,3605
-0,1777

0
-0,0666
- - 0 , 1 1 5 1
-0,1305

0,0233
0,0365
0,0307
0,0554
0 ,1340
0,1406
0,0524
0,1677
0 , lg3g
0,0359
0 ,1451
0,1632
o,0174
0,0829
0,0944

0
0
0
0

0,3ggg
0,6902
0,7829
0,0057
0,0445
0,0627

-0 ,1285
-0, i225
- 0,2521
- 0,1447
_-0,2776
-0,3249
-  0 , 1 1 0 9
-0,2244
-0,2667
-0,0593
-0,1214
-0,1456

'p \x .i^'.
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If podo,wtceuue ra6tt. 4-5

C a y,r a f i  16. f lpnruoyroJrbHafl rrnHTa, 3aleJrauHas

rro rpeM cropouaM u ceo6o[Ho oneprafl

no r{erBeprofi  cropoHe

|  ,5  |  ) ,_ lx

@uz. 4-128

0
0
0
0
0
0
0
0
0
0
0
0
0

0,06125
0 , 1 1 9 1 1
0,13949
0,16200
0,31052
0,36317
0,23999
0,45371
0,52906
0,25095
0,46548
0,54023
0 ,16850
0,30532
0,35222

1 , 1 4 5
1,070
0 , 7 r 1

0
0,979
I  ,091
0,907
0,555
0 , 1 2 0

0
0,295
0 , 6 1 6
0 ,719

0
0
0
0

0,3370
0 ,5017
0,4800
0,3240
0,1225

0
0
0
0

-0,0034
-0,0375
-0,0408
-0,0135
- 0,0959
-0 ,1053
- 0,0263
-0 ,1383
- 0 , 1 5 0 7
-0,0362
-0 ,1399
-0 ,1495
-0 ,0317
-0,0899
-0,0938

0
0
0
0
0
0
0
0
0
0

0,2756
0,5360
0 ,e277
0,0ggg
0,1627
0,  1894

-0 ,0512
- 0 , 1 0 9 5
-0 ,1300
- 0 , 1 5 1 1
-0,2957
-0,3491
--0,2097
-0,3869
-0,4492
-0 ,1939
-0,3266
-0,3695

M*,

0
0
0
0

-0,3370
-0,5017
-0,4900
-0,3240
-0,1225

0
- 0,0460
-0,0993
- 0 , 1 0 4 6
-  0 , 0 1 1 4

0 , 0 1 0 4
0,0092
0,0220
0 , 1 1 3 9
0,1270
0 , 0 5 1 5
0 ,1976
0,2087
0,0712
0,2044
0,2242
0,0640
0,  1443
0 , 1 5 5 4

Myv

0
0
0
0

-0,0562
-0,0936
-0,0900
-0,0540
-0,0204

0
-0,2756
-0,5360
-0,6277
-0,0993
-0,1564
-0 ,1826

0,0534
0,1245
0 ,1476
0 , 1 5 5 4
0 ,3197
0,3732
0,2157
0,4102
0,4731
0 , 1 9 9 1
0 ,3416
0,3851

vr* vvt

f
e

d
e 1

d

ap

I

o

p
E2

a.
b
c
I
2
3
4
5
6
7
8
I

l0
l l
t 2
t3
t4
l 5

J \ I

Pacqetnrte
B E N H q H H b I

Koop.r,uHaru
T O q e K  C X e M b I

JIo6asoqHnfr
MHOX(I{TCJIb . p\x
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C a y q a f i  5 a. KBa.qparnafl ,  nJryrra,3aAeJraHHafl

l to  rpeM cropoHaM H cno6oAso onepraf f

no qerBeprof i  c ropoHe

ly : . l " '  I

@uz. 4 -129

P
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b
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2
3
4
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6
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l 3
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0
0
0
0
0
0
0
0
0
0
0
0
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0,23087
0,44906
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0,41575
0,94545
I ,00976
0,45245
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I  ,14061
0,36473
0,77740
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0 ,  19991
0,4304E
0,52302
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- 0 , 0 2 1
0
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0 ,925
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l ,5Bg
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0
0
0
0
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0 , 9 3 1 5
0,4617

0
0
0
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-0,0127
__0,1391
-0 ,1602

0 ,0139
-0,2654
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0,0479

-0,2495
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-0,0495
-0,1482
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-0,9049
-0 ,8315
-0,4617

0
-0,0770
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-0,0212
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-0,0249
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0,2025

0
0
0
0

-0, 0e66
- 0 ,  1 2 1 6
-  0 ,  l 50g
-0 ,1395
-0,0770

0
-0,4617
-0, g9g l
-0 ,0593

0 .0481
0,0757
0,0752
0 ,1459
0,3392
0,4045
0 ,1174
0 ,3210
0,3944
0 ,0691
0 , 2 1 8 9
c,2743
0.0300
0,  1066
0 ,1353

t
e
d

e 1

q.

P

I

o

If po1oncrcevue ra6n. 4-5

Pac, {e rHHe
BETHqHHH

Koop,u,Hnarrr
TOtteK cxeMbl

' P ) , ' .V x2



TJIABA'TETBEPTA'T. CTPOHTEJIbHAfl MEXAHHKA.
23.1

l-tr- /

IlpodomreHae ra6n. 4-5

C n y ,r a ii 56. Knanparnafl nJlHra, 3aAeJraHHafl

no TpeM cropoHaM H cBo6otrHo oneprafl

no r rerBepTof i  c ropoue
,  - l  - l

Que. 4-130
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t ,
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0
0
0
0
0
0
0
0
0
0

0 ,12666
0,27927
0,34075
0,32827
0,70487
0,85528
0,48992
1,03888
1,24863
0,52963
I ,09288
l , 3 l  l 5 l
0,37512
0,75000
0,89237

1,495
1 ,333
0,721

0
l ,3gg
I ,553
I ,298
0 , 9 1 4
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0
0 , 1 5 2
0,503
0 ,631

0
0
0
0
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1,0593
0,9798
0,6566
0,2533

0
0
0
0

0,0259
-0 ,091  1
-0, 12J10

0,0493
-0,2262
-0,3008

0 ,0540
-0,3292
-0,4295

0,0336
- 0,3446
-0,4373
-0,0002
-0,2325
-0,2E47

0
0
0
0
0
0
0
0
0
0

0,2533
0,5595
0 ,6815
0,0750
0,1463
0 ,1739

-0,0400
-0,0966
-0,1122
- 0 , 1 2 i 9
-0,2700
-0,3305
-0,1942
-0 ,4018
-0,4820
-0,2206
-0,4071
-0,4732

0
0
0
0

-0,7502
-1,0593
-0,9799
-0,6566
-0,2533

0
-0,0422
-0 ,0931
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-0,0394

0,0667
0,0940

-0,041,7
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Ilpodo.omeuue ra6n. 4-5

Cry c  a  f i  6a.  f lpnuoyroJ lbHaq nJIHra,3aAeJIaHHaf l

no rpeM cropoHaM n cno6oAtto ol lepras

no qerBeProfi  crop.He

lY:l '5l t

@uz. 4-131

v

I
2
3
4
D

6
7
8
9

l 0
l l
l 2
l 3
t4
l 5

J[o6ano.tnuft
MHO)|(l{Tenb

0
0
0
0
0
0
0
0
0
0
0
0
0

0,09327
0,  19359
0,23275
0,13721
0,29674
0 , 3 6 1 1 7
0,12959
0,28495
0,34932
0,09340
0,20984
0,25930
0,04815
0,10892
0 ,13436

0,220
0 ,  154

-0,049
0

0,342
0,679
0 ,gB 1
1 , t52
0,958

0
0,720
I  , 1 1 5
1 ,246

0
0
0
0

0,2167
0,4203
0,5787
0,6174
0,4197

0
0
0
0

0 ,0158
-0 ,1376
-0,  1763

0,0502
-0,2140
-0,2E99

0,0625
-0,2070
-0,2897

0 ,0518
-0 ,1530
- 0 , 2 1 8 1

0,0284
0,0795

- 0 , 1 1 4 4
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-0,1965
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-0,0633
-0,0792
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-0,0329
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- 0,0080
-0,0104

0
0
0
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-0,2167
-0,4203
-0,5787
-0,6174
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0
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0 ,1937
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II podoattcenue ra6n. 4-5
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L
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Cr y u af i  66. I- lparr,royroJrbHas rJrura, 3?A€JrdHHdfl

no rpeM croponaM u cso6o,u,Ho oneprafl

no uerneproir cropone
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[Ipo1oawewe ra6t. 4-5

C r y c afr 7a. f lpnuoyroJlbuafl  rrnra,

3aAenaHHas no lpeM cToporraM H uMeroulas

qerBeprylo cropoHy, cno6o.quyro, HeonepryK)

H HaXOAflTUytOCR Ha BeCy

1,5 ly- l*
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II po)otnrerwe ra6tt. 4-5

Cay cat r  76.  I - lpnmoyror rbHaf l  rJ rnra,

3aAenaHHas no rpeM cropoHaM H HMeroular l

qerBepryrcl cropoHy, cno6oAHyro, Heonepryr)

H, HaXOAflUIyIOCfl Ea BeCy
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0
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[Ipodomcenue ra6n. 4-5

C.ny ta f i  8a .  Kna4pa rHax  nJ rn ra ,  3aAeJ rauna t

no rpeM cTopoHaM H nMerou{afl  qerBepTyro croposy,

cno6o.o.nylo, HeoflepTyro n Haxo.u,srqyrccfl Ea Becy
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-0,4414

0,0955
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-0,7036
-0,9797
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@uz. 4-136

C n y ,r a f i  86. Kna,u,parHas nJrura,3aAeraHHafl no rpeM

croporraM n r{Menuas qerBepryro cropoHy, cno6o4uyro,

HeonepTyr,o 1r HaxoAffrrlyrocf Ha Becy

!Y: l ' : I

llpodoaacerute ra6tt. 4-b
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BennqHHbl
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TOqeK cxeMbr
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0
0
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1 ,962
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0,1527

-0,0485
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0,7593
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0,0366
0,0446

-0 ,0179
-0,0409
-0 ,0510
-0,0226
-0,0597
-0,0744
-0 ,0109
-0,0172
-  0 , 0 1 9 9

, |  ,2571
0,8909

-0,2930
-2,5432
-2,1397
-1,7142
- l,24il5
-0,7369
-0,2630

0
_0,0439
-0,  1021
-0,1265
-0.0609

0,0643
0 ,1020

-0,0999
0,2650
0 ,3816

- 0 , 1 5 2 0
0,4600
0,6556

-0,2040
0,6320
0,9976

-0,2453
0,7739
1;0e51

0
0
0

-0,4239
-0,3566
-0,2957
-0,2072
-0,1228
-0,0439

0
-0,2630
-0 ,6124
-0,7593
- 0 ,  I  1 2 6
-0,2048
-0,2M7
-0,0325

0,0086
0,0203

-0,0079
0 , 1 l &
0 ,1588

- 0 , 0 1 2 0
0 ,1624
0,2219

-0,0302
0,1457
0 ,  2 0 1 8

I
e
d

€ 1

a

P

I

o

-  1 ,2931
-0 ,9162

0 , 2 9 1 I
2,5432
2,1397
1 ,7142
1,2435
0,7369
0,2630 .

0
0
0
0

0,0432
- 0 , 1 0 1 2
-0 ,1469

0,0972
-0,2711
-0,3690

0 , 1 5 5 0
-0,4531
-0 ,647 r

0,2077
-0,9222
-0,8852

0,2471
-0,7710
- 1 , 0 9 1 8

Vx'
D



I

PA?,4EJ| nEPBbIn. OEUHn
238

Ilpodotnremte ra6tt. 4-5

Fditif,atl
x-x

f=r4

*oo

LP,(
I y

rl
Cn y qaf i  9a.  I - lpnuoyroJ lbuas nJIHTa,  3aAenaHHan

no TpeM cTopoHaM u HMerculaf l  rreTBeprylo cropoHy'

cBo6oAEyIo, HeonepTylo u l laxoAflulylocf Ha Becy

l r : l  '5 ia

Pact{erHrie
BETHTII{HbI

iioopaunarn
TOqeK CXeMbI

0,10694
0 ,08312
0,03109

0
0
0
0
0
0
0
0
0
0

0.22t76
0',27390
0,06159
o,14452
0 ,18023

0
0
0

-0,026
0 ,391
0,687
0,979
l , l 4 g
0,957

0
0,720
l , l  1 4
1,245

-0,1072
-0,0635

0 ,047 |
0 ,1399
0,2772
0,4393
0,5826
0,6174
0,4193

0
0
0
0

0,0160
-0,1375
-0.1763

o;osoe
-0,2142
-0.2908

o :0651
-0',2092
-0,2944

0,0596
-o :1620
-0,2346

0,0480
-0 ,1062
-0 ,1607

0 ,0179
0 ,0106

-0,0078
0
0
0
0
0
0
0

0 ,1864

-0,0569
-0 ,0710
-0,0042
- 0 , 0 1 1 1
-0 ,0143

0,0055
0 ,01  57
0,0204

0,1042
0 ,0617

-0,0459
-0, l3gg
-0,2772
- 0,4393
-0,5826
-0,6174
-0,4193

0
-0 ,0310
-0,0643

0 ,3137
- 0 , 0 6 1 1

0,2187
0,3062

-0,0599
0 , 1 6 3 9
0,2370

-0,0489
0.  1036
o ; 1 5 7 3

Mvv

0
0
0

-0,0233
-0 ,0462-0 ,0732
-0,097 i
-0 .  1029
-o:o6es

0
-0 ,1864
-0,3969

- 0 , 0 1 3 5
0 .0019
o;0064

V,, wyv Mtx

I
e
d
e 1

a
o
f,

I

o
F
e2
a
b
c
I
2
3
4
5
6
T

8
9

l 0
l l
t 2
1 3
l 4
l 5

.[,o6asoqHHfi
MHO)|(HTEJIb

- ^ 2
P " y

,
P n y



HIABA UETBEPTAfl . CTPOT.ITEJIbHAfl MEXAHHKA
239

ITpodonucenuera6n, 4-5

Cayqa f i  96 .  I l pnvoy ronbHar  r r r u ra ,

3aAenaHHas no TpeM cTopoHaM r{ uMercrrlaf
qerBepryro cropony, ceo6otHyp, Eeonepryp

H HaXoAstrlylocfl Ha Becy

l r : l  ,5 la

@ue. 4-138

Pacqetnue
BCJIHqHHH

Koop.uuuaru
TOqeK cxeMbr

llo6asoqHHft
MHO)KI,ITENb

= . 2. p  ̂ y

Mx,

f
e
d

€ l

a
o
P

I
0

p
E2
a,
b
c
I
2
3
4
D

6
7
8
I

l 0
l l
1 2
l 3
t 4
1 5

0,74970
0,60767
0,26824

0
0
0
0
0
0 .
0
0
0
0

0,03565
0 ,08197
0 , 1 0 1 5 2
0,09793
0,19973
0,24679
0 ,13994
0,31559
0,38998
0 , lg53 l
0,42093
0,51974
0,22732
0,51432
0,63456

0
0
0

2,135
1 ,612
1 , 3 1 0
0,983
0,624
0,235

0
0 ,031
0 ,  189
0,247

=

0,6214
0,4319

-0,1557
-l ,207 |
-1 ,0229
-0,9339
-0,6249
.-0,3952
-0,1604

0
- 0 , 0 1 1 9
-0,0273

0,2323
0,3365

-0,1122
0,3093
0,4477

- 0 , 1 3 4 1
0,3752
0 , 5 4 1 0

0
0
0

-0,2012
-0.1705
-  o; l3eo
- 0 , 1 0 4 1
-0,0659
-0,0267

0

0,0262
0,0374

- 0,0097
0,0490
0,0690

-0 ,0144
0,0630
0,0992

-0 ,0213
0,0i27
0,0ggg

-0,6391
-0,4442

0 ,1602
I ,207 |
1,0229 r
0,9339
0,6249
0,3952
0 ,1604

0
0
0
0

0.0240
-0,0602
-0,0990

0,0542
- 0 , 1 4 5 9
-0,2117

0,0953
-0,2305
-0,3343

0 ,1065
0,0740

-0,0267
0
0
0
0
0
0
0

0 ,0713
0 ,1639
0,2030

/-  0 ,0165
0,0359
0,0437

-0 ,0012
-0 ,0019
-0,0022
-0,0045
-0 ,0106
_0 ,0132
_0,0044
_ 0 , 0 1 1 8
_0 ,0150
_ 0 , 0 0 1 I
_0,0001
-0,0003



PA3,qEil nEPBbIn. OEAIHT240

3l

- -+ -J
__ _J-r'

P
C a y '{  a f i  l0a. PaeHocroponHflf l  rpeyronbxar [rHTa,

cno6o1no ofleprafl tto BceMy Kourypy

Quz. 4--139

Ilpodotmeuue ra6n. 1-5

Pacqernue
BEJlHqHIIbI

I
2
3
4
5
6
7
8
9

1 0
l l
t 2
13
t4
l 5
16
T7
I B
1 9
20
2 I
22
23
24
25

.[.o6asoqHHfi
IUHO)KI,ITCNb

0
0
0
0
0
0
0
0
0
0
0
0
0

0,40440
0,29368
0,12790
0,92617
0,60796
0,31273
0,79707
0,47120
0,75283
0,53064
0,44827
0,23639

0,409
0,351
0 , lgg

-0 ,019
-0 ,123

0,027
0,300
0,590
0,966
0,953
0,977
0 ,478

-0 227

0
0
0
0
0

0,1279
0 ,1949
0 ,1595  t
0,0594

-0,0924
- 0 , 2 1 1 9
-0,2364

0
-0 ,1107
-0,0551

0,0379
-0,2364
-0,1770
-0,c175
-0,3259
-0 ,1453
-0,4M4
-0,3094
-0,4493
-0,4729

0
0
0
0
0

-0,1279
-0, 1g4g
-0,  1595
-0,0594

0,0924
0 , 2 1  1 9
0,2364

0
- 0 , 1 5 2 1
- 0 , 1 5 1 0
-0,1452
_0,2557
-0 ,2513
-0,2329
-0 ,2718
-0,2405
-0 , lgg0
-0, 1679
-0,0327

0,1249

0
0
0
0
0

-0,1066
-0,1540
-0 ,1321
_0,0495

0,06E6
0,1766
0 ,1970

0
0 ,1361
0,0902

-0,0137
0,2790
0 ,2 lgg
0,0563
0,3712
0 , 1 E 5 4
0,4776
0,3364
0,4537
0 ,4519

0
0
0
0
0

0,1066
0 ,1540
0 , 1 3 2 1
0,0495

-0,0696
-0,1766
-0 ,1970

0
0 ,1705
0 ,1602
0 , l3gg
0 ,2951
0,2808
0,2353
0,3261
0,2648
0,2730
0 ,2193
0 ,1074

-0,0461



TJIABA CIETBEPTA8I. CTPOHTEJIbHAt MEXAHHKA
24'l

Ilpodonucenue ra6t.'l--5

C a y q a f i  106. Paeuocropor{Hfln rpeyronbHafl nJrura,

ceo6ox.rro oneprafl  rro BceN]'  KoHTypy

I
2
3
4
5
6
7
8
I

l 0
l l
l 2
l 3
t 4
l 5
l6
t 7
l 8
l 9
20
2 l
22
23
24
25

JLo6asoqHbrfi
MHO)KHTETb

0
0
0
0
0
0
0
0
0
0
0
0
0

t ;00184
0,76100
0,36429
1,59414
1,36079
0,74195
1,52324
0,93505
l , 2 l 5 g 2
0,9756 I
0,60642
0, 2559 I

1 , 6 6 1
1 ,544
|  , 1 7 7
0,506

-0,350
0,460
1 ,066
1 ,304
1 ,204
0,940
0,499
0,009

-0,246

0
0
0
0
0

0,3643
0,3777
0 , lg3 l

-0,0594
-0,2692
-0,3506
_0,2559

0
-0,2409
-0,1559

0,0324
-0,4667
-0,3955
- 0 , 1 2 3 1
-0,5992
-0,3469
-0,6906
-0,5353
-0,6064
- 0 , 5 1 1 6

wvv

0
0
0
0
0

-0,3643
-a 3777
- 0 , 1 9 3 1

0,0594
0,2692
0,3506
0,2559

0
-0,6214
-0,5755
--0,4976
-0,7297
-0,6962
-0,5639
-0 ,5016
-0,3-c23
-  0 , 1 7 6 0
- 0 , 1 1 3 4

0 , l4gg
0,2969

0
0
0
0
0

-0,3036
__0,3147
- 0 , 1 6 0 9

0,0495
0,2243
0,2922
0,2132

0
0,3441.
0 , 2 5 1 9
0,0489
0,5gg l
0,4ggg
0,2171
0 , 6 7 1 9
0,4122
0 , 7 1 0 0
0,5542
0 , 5 9 1 4
0,462r

0
0
0
0
0

0,3036
0,3147
0 , 1 6 0 9

-0,0495
-0,2243
-0,2922
-0,2132

0
0,6615
0,6015
0,4922
0,9065
0,7504
0,5s45
0,5996
0,4501
0,2u95
0,2026

-u,04gg
-0,2117

vfi M,, Mvy

' p  I
-t' p ) . - = q'  P)r '

Pacqernue
BeJIUqHHbt

Koop,unnarur
TOqeK CXeMbI

16. gar l2s



242 PA3.qEil flEPBNf,. oEunn

Ilpodottcrenue ra6n. 4-5

/

.l
C a y  v  a  i i  I  la .  panHocropoHr{ f lc  rpeyrorbHan

ilJrHTa, 3a.u.eJraHHaq no AByM cTopoHaM u
cno6o, (Ho orepraq no rperbef i  c ropoHe

"y 
o,

7

4>uz. 4-141

F^f^llT^+^+^+^r

Pacqetssre
BCJ IHqHHb I

KoopanHaru
TOqeK CxeMbr

I
2
3
4
5
6
7
8
q

l 0
1 t
1 2
13
l 4
l 5
l 6
t 7
1 8
1 9
20
2 l
22
23
24
25

.[.o6aso.rHufi
MHO)|(HTCNb

0
0
0
0
0
0
0
0
0
0
0
0
0

0 ,19923
0 ,13020
0,04271
0,34902
0,27456
0 ,  1 l 1 0 4
0,35235
0,17047
0 ,31006
0 ,19076
0 , 1 5 5 9 1
0,07593

0 ,253
0 ,  l 94
0,079

-0,069
-  0 ,041

0 ,  126
0,369
0 , 6 5 1
0,969
0,942
0 , 8  l 5
0 , 5 5 1

0

' p ) ,

0
0
0
0
0

0,0427
0, 1 537
0  ,  2815
0 , 3 6 1 2
0,3466
0,2317
0,0759

0
-0,0690
-0 ,0185

0,0449
-0,0499
-  0,099 I

0,0525
- 0 , l g 1 g

0 , 0 1 1 4
-0,2396
- 0 , 0 7 1 5
-0 ,  1553
- 0 ,  1 5 1 8

vv)'

0
0
0
0
0

0,0142
0 ,05  I  2
o, q933
0 , 1 2 0 4
0 , 1 1 5 5
0,0772
0,0252

0
- 0,0925
-0,0940
-0,0549
-0 ,1456
-0 ,1343
-0,0947
-0,1294
-.0,0742
- 0,0697
-0,0324

0,0209
0,0560

Mu,

0
-0,0569
-0,2050
-0,3753
-0 ,4816
-0,4621
-0,3099
- 0 ,  l 0 l  2

:

.V  x '

0
0
0
0
0

-0,045 I
- 0 , 1 6 2 3
-0,2971
-0 ,3313
- 0,3659
-0,2446
-0 ,0901

0
0,0844
0,0324

-0,0356
0 ,1732
0 , 1 1 1 4

-0,0394
0,2034
0 , 0 0 1 0
0,2502
0 ,0769
0,  1523
0 ,1424

0
0
0
0
o

- 0 , 0 2 1 3
-0 ,0769
- 0 , 1 4 0 9
-0 ,  1906
-0 ,  1733
- 0 , 1 1 5 8
-0 ,0379

0
0 , 1 0 4 0
0 , 0 8 7  I
0 ,0473
0 , 1 7 0 5
0 ,  l 4 9 l
0,0759
0 , 1 5 9 7 '
0,0728
0 , 1 0 9 5
0,0444
0 ,005 I

-0,0307

w;; M**

q
' p t .

M -ry

-  - 2. p ^
D L '

D

- _ . 2
D A



rJIABA iIETBEPTAfl. CTPOTITEJIbHAfl MEXAHH KA

243

If podoncrceuue ra6n. 4-S

----l'.

IT^-{-A.+-a+Al

---r-  - i
t f

- 4 F t -

rl C, y ,r a fi I 16. panuocroponHrfl rpeyronbHafl nrnra,
3aAenaHHaq no , [ByM cTopoHaM l |  cgo6olHo

oneplas no rperbef i  cropoHe

,y

@uz. 4-142

I
2
3
4
5
6
7
8
I

l 0
l l
t 2
l 3
t 4
l 5
l 6
T 7
l 8
l 9
20
2 l
22
23
24
25

.[,o6aeo.{Hbtfi
IIIHO)|(HTE.'Ib

0
0
0
0
0
0
0
0
0
0
0
0
0

0 ,60141
0,42499
0,16966
0,gg3l4
0,71617
0,32037
0,72033
0,36621
0,47637
0,19903
0 , 1 6 3 1 9
0,04241

1 , 3 5 9
1 ,220
0,927
0,294

- 0 , 1 6 3
0 .745
1 , 2 7 9
0,477
l , 3 l B
0,996
0,396
0,092

0

0
0
0
0
0

0 , 1 6 9 7
0,4900
0,6B66
0,6642
0,4612
0,2055
0,0424

0
-0 ,1765
-0,0797

0,0956
-0,3339
-0,2298

0,0754
-0,3541
- 0 , 0 1 2 1
-0,3567
- 0 , 1 1 9 7
-0, 1632
-  0,0849

0
0
0
0
0

0,0566
0 ,1633
0,2299
0,22\4
0 ,1537
0,0695
0 , 0 1 4 1

0
-0,4797
-0,4159
-0,2674
-0;4814
-0,4250
-0,2390
-0,2204
-0,0929

0,0266
0,0793
0 ,1639
0,1327

0
_0,2262
-0,6534
_0 ,9155
-0,8956
-0,6149
-0,2741
-0,0565

0

0
0
0
0
0

- 0 , l 7 g l
-0 ,5173
-0,7247
- 0 , 7 0 1  I
-0,4869
-o,2170
-0,0449

0
0,2563
0 ,1480

-0 ,4100
0,4142
0,2996

, -0,0356
0,3909
0,0259
0,3522
0 ,1066
0 , 1 3 5 9
0,0627

0
0
U

0
0

-0,0949
-0,2450
-0,3433
-0,3321
-0,2306
-0,1029
-0,0212

0
0,5091
0,4299
0,2531
0,5372
0,4631
0,2264
0,2794
0,0949
0,0329

-0,0584
-0 ,1366
- 0 ,  l 1 8 6

. i^,' px"
p),,

D

p),t"

D
p ) , 'p i , ,

l 6 *



PASNEJI NEPB6IE. OEUHN
244

I r

rl
-|-a -+./\r-it-t-i +A-+i{-i.l _

<Duz. 4-143

C a y u a f i  l2a. PauHocropoHHqfl rpeynonbHafl

I IJrHTa, 3aAenaHHaff no BceMy KoHTypy

IIpodoatrceque ra6rt. 4-5

Pac. te rHHe
BCJIHqHHb[

Koop.u,unaru
TOqeK cxeMbr

I
2
3
4
5
6
7
8
I

l 0
1 l
t2
13
l4
l 5
l6
t 7
l 8
19
20
2T
22
23
24
25

.llo6asoqHHfi
MHOx(I{TEJIb

0
0
0
0
0
0
0
0
0
0

0,10940
0,06914
0,02099
0,25736
0,20117
0,07962
0,29962
0,1M27
0,29610
0 , 1 7 6 1 0
0 , 1 5 1 l 3
0,07573

0,345
0,291
0 ,132
0,007

0
0,061
0,271,
0,565
0 , g l g
0,926
0 ,916
0,496

0

0
0
0
0
0

0 , 0 2 1 0
0 ,1006
0,2239
0,3204
0,3272
0,2269
0,0757

0
- 0,0393
-0,0099

0,0272
-0,1124
-0,0655

0 ,0419
-0 ,1553

0 , 0 1 I  I
-0,2200
-0,0661
- 0 ,  l 5 1 l
- 0 , 1 5 4 1

0,299 I
0,2367
0,1202
0,0290

0
0,0070
0,0335
0,0746
0 ,1069
0 , 1 0 9 1
0,0756
0,0252

0
0,0297
0,0059

- 0 , 0 1 l g
-0,1049
-0,1004
-0,0700
_  0 ,1334
-0,0839
-0,0996
-0,0509

0,0060
0,0500

Muu

0
-0,0290
-0 ,1341
-0,2995
-0 ,427 |
_0,4361
-0,3025
- 0 ,  l 0 l 0

0

-0,0492
-0,0394
-0,0200
-0,0047

0
-0,0221
-0 ,1062
-0,2363
-0,3392
-0,3454
-0,2394
-0,0790

0
0,0343
0,0090

-0,0252
0 , l2gg
0,0921

-0,0303
0,1776
0,0029
0,2349
0,0746
0 , 1 5 0 1
0 , 1 4 3 1

-0 ,2991
-0,2367
-0 ,1202
-0,0290

0
-0,0105
-0,0503
- 0 , 1 1 1 9
-0 ,1602
-0 ,1636
- 0 , 1 1 3 4
-0,0379

0
_0,0232
--0,0049

0,0074
0 , 1 2 3 5
0 , 1 1 1 3
0,0630
0 ,1593
0,0s20
0, 1 253
0 ,0619
0 ,0192

-0,0249

v** Myvi lr*vvv

0
0
0

p X '  :.  p X '



TJIABA UETBEPTAfiI. CTPOHTEJIbHAq MEXAHHKA
245

ITpodoncequs 7ag4 l-g

I
2
3
1
5
6
7
8
I

l 0
1 1
t2
l3
t4
l5
l6
t7
l8
l9
20
2 l
22
23
24
25

,lLo6aso.rHbtfi
MHOXHTCJIb

0
0
0
0
0
0
0
0
0
0
0
0
0

,0,32036
0,23075
0,09671
0,59925
0,49729
0,22027
0,55699
0,29450
0,40235
0,25267
0,14977
0,04196

1 ,639
1 , 4 9 I
1 ,087
0,557

0
0,503
0,949
1,206
1 , 1 6 4
0,946
0,402
0,069

0

0
0
0
0
0

0,0967
0,3170
0,5049
0,5372
0,4014
0 ,1907
0,0420

0
-0,0896
-0,0M4

0,0373
-0,2240
-0,1550

0,0467
-0,2725
-0,0120
-0,2994
-0 ,1030
-0 ,1499
-0,0839

0,8543
0,7349
0,4366
0 , l2gg

0
-0,0322

0,1057
0,16p3
0 , 1 7 9 1
0 ,1338
0,0636
0 ,0140

0
-0 ,1001
-0 , l2gg
-0,1235
-0,3535
-0 ,3193
-0,1950
-0,2334
- 0 , 1 1 4 5
-0,0321

0,0207
0 , i  175
0 ,  I 1 4 4

T

0
-0, l2gg
-0,4226
-0,6730
-0,7162
-0,5352
-0,2534
-0,0560

0

-0,1121
-0,1225
-0,0729
-0 ,0215

0
- 0 , 1 0 2 1
-0,3346
-c,5329
-0,5670
-0,4237
-0 ,2013
-0,0443

0
0 ,1063
0,0659

-0,0169
0,2929
0,2092

-0,0142
0 , 3 1 l 4
0 , 0 3 1 1
0,3047
0,0995
0,1292
0,0649

-0,9543
-0,7349
-0,4366
-0, l2gg

0
-0,0493
-0 ,1595
-0,2521
-0,2666
-0,2007
-0,0954
-0,0210

0
0 , 1 1 5 0
0 ,1362
0 , 1 1 7 3
0,3909
0,3452
0,1972
0,2799
0 , 1 1 6 5
0,0920

-0,0035
-0,0927
-0 ,1005

a

.V x' .V 'x2

C.uy qafi  126. PassocroposHflf f  rpeyronbuafl

I IJIHTa, SaAerraHHafl no BceMy KoHTypy

<Duz. 4-144

Pac,rerHue
BEIHqHHbI
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4-4. EAJIKH, nflHTbl n PAIt{bt HA ynpyroM
OCHOBAHI4W

1. Ealnn Ha yrrpyroM ocHoBaHHH

a) Pacrder 6anorc Ha AnpAeot t ocHolaHuu
uerodou reopuu ynpAeocru

l) O6u{He [ono)r(eHr{r. Teopun ynpyrocru Aaer Bo3Mox_
IOCTb peUIlITb SaAaqy B AByx ocH,O,BHbrX noCTaHOBKax:

B gcJtoq_unx npocrpatrcreeuuort aadaqu, r(o'rlua pa,ccquTbr_
BaeMar 6anxa nex(HT Ha rroBepxuocrH yrpyroro noJry_
npofilpaHcrBa;

a Ucrtoounx ntzocrcort sadaqu, rcoeda: a) 6anxa Jre_
]KII-I .Ha ynpynoM BeprHKaJrbHoM cJroe (noaynnocrcocrn)
rofi xe.trrzp_HHbr, ,Iro H 6anxa (nlocrcoe Ha[pqxeHHoe co-
monurze); 6) paccMarpHBa,ercff y3Kafi rroJrorcK?, BbrAeJreH-
IIaff B [o[ep.eqHoM HarrpaBJrenr.ru r4g 6ecKoHequofi, oLHo_

'ocrloqHHs: r

B c.nyrae rrJloroKofi aeQopua4uu:

( t -n?)  n  tr,  Esbsls
). :  r=_j l_.

ocHoBaHHg H Marepnarra 6anxu.

B sas'cuMocrl{ oT aeJ'qrflru tr 6arxa or'ocr.rrcr K or,-
Hofi us cn,e.4yroulil{x rareropufi:

- npu A{l 6atxa c .qocrarosuofi ToqHocrbro Mo}r(er [pH-
6.nuxeguo crluTarbcff a6conrorgo xecrt<ofi;

,npra I <).-<10 6am<a paccqnTbreaercfl Ka,K r.r,M€routas Ko.
HeqHyro-,4JrHrry .H KoHeqHyro xec,TKocTb;

npu /. )10 6a;rxa c Aocraro,rHofi Toq,H,ocrbro Mo)r(er cqu-
Tarbcfl 6e,cxone.nHo IJITHHHOfi, ecJrH paofirorfrll{e or cHJrbI

3  f - ,
Ao 6.nuxaftuero KoHqa 6ailxu,5o.nnrue ueu % l/ :,t . ,

r"e h- Bbrcora 6anxu. 
Y 6otn

3) Pacqer a6co.lrprno xecrKux 6ator. !..tts onpeAeJre-
HHfi peaKrlnr,r ocHoBaHHfl a6co.rlrcruo xectrofi 6ant<u B
pa3rHrrHbrx cnyqasx Harpy3oK r.r upfirpy3oK Mox(Ho rroJrb-
3oBarbca.3nropaMu: oT BHemHHx Harpysox ($nr- 4-l4E:
:4-147), or cnnauerpuvuofi  tr  o6parno 

-cuuuerpnuHofi

ilpurpy3Ku HeorpaHrzqeusoft AnHHbr (Qur. 4-148, 4-149)
H orpaHurressofi Arrr.rHbr (Qur. 4-150-:-4-1b3). Ilpurpysxa
yrlHTbrBaeTcfl ToJIbKo B ToM c.[yqae, ec.rlH ee nosAeficrene
HarruHaercf rrocfie Bo3BeAeHHq 6anxu.

flpu onpeleJreHur{ ,M,oMeHroB rr norrepeqHbrx cHJr ylo6no
pacflpeAe-reHHyFO Harpy3Ky 3aMeHrrrb cocpeAoroqeHr{brr{H
cl4ilaMK.

(4-42)

(4-43)
( t -*3) 4EJ '

f,ocpe1omo,aennoti nouenm M

L o cpe do mose HH AF e OpuaoH manb H a fr
cuna T f

$ Bce opounomor L
R ,rr op,duror, I
+\= Yl.lHofiunb fia 

T

: p  - - -  " 1 - - " -  " - '  P
\- yuno*umb HoPo=fi

i lnrcpa ( npu po=ft=/

Snmpa 7np,u fi,=t

8ce op1uttamor
gMH?)flUmb Ha

Pr= #

Oae. 4-I 45 +-,1- I 47. pewe&un. d,6co.uortto ffiecrKol, datfiu
rl p H M e'l e ', t a. Bce opr',sar' glrlop nocne yM'oxeHnr Ha coorsercrsyoqle M'txrireJllr osrr4qa'or rareHcfiBrrocr" ,op^6nrur,, !

l xacar€Jrlirhrx r anprxefiHft s ml*z tttu xziclz.

I

=or;

X  B s
E * R
\' S' S-
+ + +

3 \
3 A\-+ +

lAs
*
+

\
c\r

Nr
\r

g QenmpallbHaF Hoepuana P
{np o ua 0 o noH aF t, uM M elnpuqH a B

HO?D9SHA J n"
f t , .

r nnpoP l l nu  l t ,  |  |  |  . t
* po=fi=t "Ff TIrfTTt

/M l

7-,npu

Bce op?unamot,
gmnothumo aa 

21

\inr,t:;iT,I'4
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0[pomuo cuHuempuuHon' npuzpgJna g

r l r l  r  I  r  I  r  l r
t T l o l v l n l T

Cnmpa p nqu g.l

llpnxo cuPtMPmpuquae npu?pgaHa g

tl t t t.i:.

9 ' *  l

O\ tO f.r

i a R
S- qr' c5^
l r 4

I
s
s-
+sssFF R  ss \  s

s' q' s-
a l l

Que

Bce opdunomo,
glulHorfiumb Ha g

. 4-148

Cxenu npurpy3oK
/Jtuaa

IIpHfpy3r(H
u

F - t
E  :  -  ( t t t t t ; t t t  t r < t ; t o t l l t n a )

I

I o,;;' ().,i0 | o,zo

0 , 5 1 0,0851 
|  

0 ,0349
I

i  0 , n H 4
I

( ) .071]6 I  O.OSZ+' t

o,1 t43  l  
O,OzSe

|  
-o,osso

1 ,0 /  |  o , l 2e8  I  0 ,12e4 \  o , t z , , t

I o,l5e6 I o, rb8el--q rtzt i o, rsss I o, osiz|  -0,  rozo

2 , 0 1 o, tsro I  o,  rEo2

@ue. 4-150 3 , 0 / o,21to i  
'  o ,zoss

4 ,ot I o ,ztzo I o,zr ro
, - -  

t

I  ozrrzo I rr, tzso I o,o9i;o
I ' l

I  , 0 /

2 , 0 1 - 0 0970

4 , 0 1

l 0 i

togo |  _0,1420 1 0 ,0030

1790o, le4 
|  

o,  rsz o.2oit  I  o,  ro,

2 ,01 0,249 0,252 0 , 2 1 4 0 , 1 9 8 0 ,082 l_.o,r-"ro
0,292 0,295

i
o ,223 i  0,084

|  
-  o ,sroo4 , 0 1

1 , 0 /

2 , 0 1

+0,0050

1 1 9 8

4 , 0 1

flpu rreq!sn€. P€aKrnsHHe traBn€HHc, cootsetcrayloqxe QaxrHqecxni{ ssaqex{qx g! noryqasacl ntte{ yxHoxo€afit npnBeaeHlrbrx 3lrr_

lqes,.fl lni er{ [qs'x nprrpysor( Ha g. gnlop' peaxrtBtrux .laBrefist riMelqr 
"pfi4il'il:tld'ili;1ii, 

i t6 osr' 4-14a' 4-14s'

-o,o8oit 
| 
-0, tzso

|  
+0,  otuo

1 '---)* t
@uz. 4-151

7 ----..n- |
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I(paenue opAHHarbI 3[Iop peaIffHBHbIx nanprxenuft B

 efiC'regTeJunoiru He ruoryi uMeTb 6ecKo,HetlHo 6OauruUe

;";;u";" (xar ero noKa3aHo Ha OHr. 4-145-7a-149)
H3-sa rrJracrgqecKl{x 4eQopruaqHfi. flpe4e.nunble sHaqeg'uq

Hx c yqerroM nnactsqeoku-x Ae4.oFMaIIufi Moryl 6urr orn-
pe4eJlerlbl SaBI{CHMOCTbIO:

po:t" . l+# e"tEe+

/ l * s i n q  ' ,
*c ctge\--- e

TaSaw4a 4-6

Op4unaru enrop 4.nn 6ecroHeqno 4aunnofr 6alxn Ha
ynpyrof, trolynnocKocrrr, HarpyxeHnof, eAxnHrrHbrM

cocpeAoroqeHHbtM rpy3oM

(C.nyvafi nJlocKoro Hanpflx(euHoro cocronnax)

Paccrossue
OT TOqKH

IIpilnoil(eHHg

rpy3a .r

MoueHru
M

flonepeu-
HHC CHJ Ib I

a
Ocaaxu

v

P o :  A I  H o +  B c ,

rne I - yr0n BIIyTpeIIHeno rpeHHfl
c - uosQSI{uHeHT cueflneH,Hfl;

1 - o6rcusufi Bec rPYHra;
Ho - 3arJIy6JIeIIHe Syuaaueura

npnrpysxu).

(4-44)

(4-45

rpyHTa ocIIoBaIIst;

(,nueura n 3acIJIIKa

,u ,_ , )
0
0 , 5
I
2
3
4
5
6
7
8
9

t0

+0,306
+0 ,269
+ 0 , 2 1 0
+0 .  105
+0 ,041
+ 0 ,  0 l 0
-  0,002
-0 .004
-0,004
-0.003
-0,002
-0 ,001

+0,499
1.0,275
-p0 ,129
- 0, 020
- 0 ,  c 6 l
-  0 .057
-0,042
-0,027
-0,017
- 0 , 0 1 0
-0,006
-  0,004

-0,5c0
-0,355
-0,235
-0 ,091
- 0 , 0 1 I
+ 0 , 0 1 3
- ; 0 , 0 1 6
+ 0 , 0 1 3
+0 .008
+0,005
+ 0,c03
+ 0,c02

I ,840
1 , 7 8 9
1 ,669
1 , 3 5 6
1 , 0 5 9
0,822
0,646
0 , 5 1 5
0 ,416
0,337
0 ,273
0 , 2 1 9

HacHHas m xpafi,uqx flpeAeJbHblx opnHHaT, snnpa pe-

aKIlHfi AOJTX(Ha 6Urr Cpe3aHa HaKJr'O,HHLilMH JIH'HHgMH, CO-

oTBeTCTByTOUIHMH Ul.rX,sefi rpaHHue g.nlopbI'npqAeJIbHoro

Eallpflxegnfl. npgqeM OpAlIHaTa HaKJIOHHbIX Jrl4Hl4Lr B Toq'

Ke HX nepeceqeHHfl (n 
-cepeanHe 

6arKH) paaual:

po*2-tt lZZOtg 
*-t) Dtt. (4-46)

3nacesns xoa$Sraqr.reuToB A, B n D cnea.yrcrule.

Vuu uuyrpeHnero rPeHnr g"

f l p r . r u e q a H n g .  1 .  3 n r c p u  p , M  m  y  c u M M e r p n v n u ,  a n r c p a  Q -
o6paruo cuMMerpuqHa.

2. B c;ryvae n"nocxofi ae$opuarlr,rn cner]"er B MHor'I(HTeJrfix Bl\{ecro

Eo (uo.ay;It a,eQopuaqulr ocuooaHua) nocraBurb 
-, ' l-.u'e F0 -

1 _  F 0

xoeQQuquen. nyr".ona ocHoBaHHs, a BMecro E, (uo,ulau yrpyrocrlt

Marepuana 6a.rrxu) noar""n""- 
=1- 

| rite Fl - roe$Qnunenr flyaccona'

1 _ * i
MarepHana 6a;lr<u.

2. Ocaaru y Moryr orcquTblBarbcc or .rtto6oro ycnoBHoro ropu3oHra
3. Op.u.lruarH anlop or e.u.HHuqHoro fpy3a sBJlllorcs opruHaraMn nH-

suft nausHttg.

Ans npfi6.nnx(enHoro pelreHun 6ecxoneqno ,4nI{HHofi
6anxu or AeficrBHff cocpeAororleHHofi ct'tJIH enlopy peaK-
THBHOTO AABJIEHI,I'I IIPH6JIHXCHHO MOx<IHO NPCTCTABHTb B
BLIAe rpeyrorlbHuKa (Qur. 4-154) c ocHoBaHHeM

3  f  ( t - , z t
d :6.5 1/  ! ' - ry1 -  U-' Y  

( 1 - p ? )  E o b o

H c opAunarofi noA rPYsoM

po:0,31 PVffi

I

Eobo

Ao6 aeoqHbIf i  MHoxI,rref l  b

KoaQ-
SHqu-
EHTb I loo I tu" 20" | ,u" 300

75 ,4

4 ,46 9 , 8 7 42,39

Vse.[pt,reuue opAHHar cpeAllefi qacrn srllop'bl 3a cqer

cpesauuoft npoH3BoAriTcrr IIponoprlHoHaJIbH,O -OpAHIIaraM
n'epsouauanlubfi errropbr peaKrHBHbIx AaBneHHfi c co6.np-

A e H H e M I I p H s T o M } C J I o B I 4 r f p a B H o B e c H f t s H e l x . H H X C H J I H
MOMEHTOB.

4') Pacqer 6ecroHeqso AnnnHbtx 6a.nor. Op.u,llnaru enlop
peaxuufi  ocHoBaHHfi,  MoMeHToB, nonepeqHblx cl{JI H oca-

,uox 6ecroneqHo A.ltsHHofi 6aaxu sa ynpyroft no.nyn.locKo-
cru, Harpyxeuuofi eAHHI{qHbtM cocpeAoroqeHHblM rpy3oM.
MolKHo onpeAeJruTb no ra6.n. 4-6. ltpu srloM MaKcLIMaJIrgufi MoMeIIT rIoA rpy3oil

s,zs 
lrr,oo lr+,sa

527,72

,ol
'ul

46,

208,

30,

90 ,

r M .  B .  M a l u r u e
HccneaoBaHna necyuteft
BHH14 Boareo' 1953.

Mmax:0,49P 
f

E o b o  .

w

(4-47',i

(4-18)

paBeH:

(4-4e)n,  Teopern{ecxre  H 3Kc[ep [MeHTarbHble
cnoco6nocrH necqaHoro ocHoaauug' H3.r.aHHe

,*f ; , ; t  I  u,no l,o,urlt*,toltt , tol 
un,n
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<Due. 4-154

O_opuy-au (4-47) - (4-49) aasn Nrn crJrqan nJro-
oxofi 4eQopuaqun. Ans n;iocKoro Harrp,sxeHHoro cocroff-
HEff B ,npnBe.qeHuux $oprr,ty.rrax

|  -u?
r l  

r

i  t  2 -  
t '

.  r_Fo

Cyurrrapnaa snrcpa peaK[,nfi or cr{creMu cuJr Pi
nonyqllrcf, rpaoHqecKEM cJroxeHHeM TpeyronbEl{KoB, KaK
{roKasaHo ua Sun. 4-155.

5) Pacser 6a.nor roneqnofi x(ecrxocru na ynpyrofi no-
rynnocJ(ocrn MeroAoM npo{. 6. H. XerrroqKnHa. Balxa
Ha ynpyroM ocHoBaHHn 3aMeHffercrr craTr.IqecKH Heonpe.(e-
nuMofi cncreMofi, rAe KoHTarr 6aaru c ocHoBaHHeM ocy-
uI€cTBnfleTCs npH noMorrlE oT4eJrbHbrx onopnbrx cTepxHefi
(Snr. 4-156), pacnoJroxeHHbrx Ha oAHHaKoBbrx paocroq-
EHflx c Apyr or Apyra. OcHosHafl cHcreMa npeAcraBJrser
co6ofi KoncoJrbHyro 6a.rrrcy c yuronuofi saaeJKofi Ha oA-
HoM I{3 KoHqoB ee (QHr. 4-157\ r{rru B rro6oM npoMexy-
TgqHoM ceqeHHH. .I[aueuue ua rpyHT or Ka)r{Aoro o[op-
flol'o cTepxHfl cqHTaeTcfl paBHoM€pHo pacflpe.[€JreHHbrM Ha
IUI{pHHe c (cryneuuaraa snlopa). HeussecrnbrMx rBJrrrror-
cff ycuJrr.tfl B 3TI{X CTepX(HfiX, paBHbre ,IrO BeJrl,rqfiIre IrJrOUla-
AflM orAeJlbHbrx clyneu'efi grrropbr .[asregr4fi Ha rrpyHT.
Kporrae ]cHJI;Hfi rB crepxuqx, E€agBecrHbrMH fl,BJrflrorcfl
ocaAKa (go') u yrorr r,oBopora (go) $ar,xaHofi sa.qeJrrin
6aar<u.

KauognsecKne ypaBHeHEfi cocraBJlflrcT, r{cxoAfl ,H3 ycJro-
oufi, vro cyMMapHbre n€peMerqeHufl rro Hanpa,Bneuun Ka)K-
Aoio pa3pe3aHnoro crepxus (cu. $ur. 4-157) paB,Hb{
HyJrro.

3ru nepeMeulerraff 3aBncsr ot ,ueficrsut Bcex cnn X, or
ocaAKII Ao (npuuena noJroxl{TenbHoMy go cooreercrByror
nepeMerueHr.rfl flporne Aeficrsrrfl ctrJt X), or yrla nonopord
go (no.rroxnrennuufi yroa rroBopora Bbr3brBaer rrepeMe-
trteHHfl npornB .ueficrsns cra;r X) fi, [ra,KoHe[, ffi ,uefrcreus
sserunefi Harpy3KH-

Cgnnapuan

Que, 4-155 cDue. 4-157

249

<Due. 4-156

B raxofi-Hu6yAr roqKe k (.le HaxoAHTcs crepx(enL
c ycHnHeM Xp) nepeueuleHue or ocarKg Uo panso-Uo,
a IIepeM€IIleHHe, BbI3BaHHOe yrJIoM IIOBOpOTa, paBHO -An?e,
(Qur .  4-159) .

Vparueuue, Bblpaxarculee ycroa[e, rrro cyMMapgoe lre-
pe,MeuleHHe rro Han.paBrreHuto xp paBHo HyJuo, 6yaer
H.METb EIIA:

Xttp, * XzDrz*XrbE, + ... - lct*ango*Arp:0. (4-50)

3,qecr bEt, __Dftr,  bfta,.  . . . ,  -nepeMerrleHHff I Io Ha[paB-
JIefiHro cr{Jrbr X p ot Aeficreus eAHHHqHbrx cHJr, .trpurox<en-
HbIx B ToqKax I, 2, 3, ...;
Lhp nepeMerqeHue ilo Ha,npaBJreJrnrc X p or Brrerurefi sa-
rpysKr.r (up,oru6 xoHcoau).

Kpoue roro, cocraBnflrorcfl errle ABa ypaBHesng paBno-
Becns: fiepBoe - cyMr{a npoexqufi Bcex cHJr Ha BeprH-
KanbHylo ocb paBHa Hy.rrrc, BTopoe - cyMMa MoMeHToB
B,cex cI,IJr ,orHocHT€JrbHo Haqa.nrnofi ToqKr ($uxrunnofi sa-
,u,e.nxu) rpsBHd HyJIIo.

a) KanonuqecKue ApasHeHun AJrs cxeMLr, npuneAessofi
na $,nr. 4-157 HMeror tsHA:

X r 6 , r  * X z D r r * X r D , u  * X t b 1 - / o -  a t g o *  A t p - 0 ;

Xt brr * Xzbr, * Xr Dru * Xnbrn - lo- azgo* Aro : 0;

x, Du, * xzsez * x. br, * x+br. - lo - azgo* Arp : 0;

Xt b*, * XzDrs * Xr bnr * X+b44 - !o- a+go * A,no : 0;

- x r - x z  - x 3  - x 4  + \ P : 0 ;
-  X L a t - X z a s -  X s a s -  X + a +  f  X  M : 0 .

6) BotrtucneHue nepeueuqeuuil. flepeuemeuRe B l(aKofi-.
nu6o roqxe K (uo uanpaBrtegnlo cH.nnr Xp ) or Aeficrsn*
eAHHtIrrHofi cuau, npanoxeHuofi s touxe .I, T. e. b&t, co-

' L
T '
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@ue. 4-158

n€peMerqeHl{fl orf oca4KH ocHoBaHHg gfri

6atxn a u.  (Qn,r .  a-158);

zt = u.)o

cIoI4T t13

nporn6a

H H 3

b a ; :  ! a i * p p i  ( 4 - 5 1 )

J.IJTH nocJre yMuo)KeHr.rff paBeHcrBa (4-51) ua nEn:

m : F ' n i * a a h i , (4-52)

(4-53)
n E6c3

6EJ

3saqeuus QyHr<qun -Fp; 3aBvcrr ,or paccronuurl Mex{Ay
TorrKaMLI ,I( u J, Bbrpa)KeHHbrx B AoJIffx c 14 6epyrcn nc
ra6n. 4-7.

@ue. 4-160

Ta6nu4a 1-7

E4aHuuHsre ocaAKu F p; ynt ynpyrofi rroJry[nocxocrH

I - I p r u e q a H u s .  1 .  B  r a 6 l u q e  r r p l , r n f f r b r  o 6 o s H a q e H n s :
# - paccrolHue or rotl rovKu, ue onpe.de,{qercg oca.u.Ka, .[.o ror{Ku, rr.e
npunox<eHa Hanpysr(a (nepuee, .u.o cepe.rr,HHbr yqacrxa .u,ausoft c, B npeile-
JIax Koroporo Halpy3Ka npeAnoJ'IaraeTcfl pa6HOmepHo pacnpe,u.erleHnofi);
c - ,rr,Jlr,rHbt yqacrKoB, Ha Koropbre pas6neaerca 6aara Ars pacr{era.

2. llpu cocraBJreHHH ta6.luqu Harpy3xa npHHcra pauHoft e.rr,HHurre H
paBHoMepHo pacnpe.u,enenuoir na yqacrKe .l..nuHofi c.

3. I,lcrnunaff BeJrHqHHa oca.u.Ku .u.[q nonynnocKocrl{ He r\roxer 6urrl
uafrIesa, no3roMy onpe.u.enrrercrr roJrbKo pagHocrb oca,u,oK n AasHoft
Tor{Ke r.r B ToqKe, .u,ocraroqHo .u,anero pacnor'roxeHHofi (ua paccrorHnu d).
3ta paaHocrb paBHa:

1
!  n r :  - , 8 "  

(Fk i  +  c  ) .

3,r,ecu Eo - uo.u,y.nu aeQopuaquu ocHoBaHurr; C - npousnonbHaf, no-

crogHHaq, 3aBucsurac or paccrorrHus d. nns cnyr{as nlocrofi  aeQopvaqxa

( '  -  o3)
t k i :  - (  

F p i +  c ) ,
I r L0

r!,e p.o - xoa$Qnrlneur flyaccoHa .qnc ocHoBaHHs.

4=t4,65
Pr=8,28

Po=10,895

3HaqeuHq .!: ki 3aBI'IcflT or oruoruenptfi 
oo 

o 
ut 

^ 6e-
c c

pyTcs no ra6Jr. 4-8, f \e a.h u ai -paccroflHHs or 3a-
.reJrKLI Ao c,oorBeT,crByroulux cr.rJr Xn 14 Xi (cvt. Qur.
- 4 - 1 5 7  - : - 4 -  i S B .

cso6oAHgre qJreHbr ypaeHeirrari L hi, ilpeAcTaBJrsroulHe
nporu6rt 6attru'or BH,errlHefi uarpysKll, Mofyr, KaK Lr ,-uhi,

{Iaxo,AHTbcfl IIo ra6.n. 4-8, ecJrr.r BiIeilrHHe ctIJIbI npI]JIo)Ke-
rrbtr B Mecrax onopr{brx crepx{Hefi; ra6.nravHhre AaHHbre cfle-
AyeT npl,r SToM yMHOXHTb Ha e H Ha BeJILIqUHy nseUUeit
sarpysKH.

Ec.nn BrrelrlHr,re cHJrbI He coBnalalor c onopHbIMH crepx-
HffMH, CJIeAyer Ka)KAyIO Cr,rJIy pa3JIOXHTb Ha ABe B MeC-
'Tax onopHbrx crepxueft.

B u r u e  p a c c M o r p e H  c . r r y u a f i  n J I o c K o r o  H a n p f f -
r ( e H H o r o  c o c r o f l H r { f f -  I I p n  n a o c r o f i  A e Q o p -
'{ a q lr tl o6utuft noptroK pactlera ocraercq ror xe. B

-:Totrl c.Ir}rqae Heo6xoAHuo Bblpe3arb H3 6anxu (ruupuna
roropofi 3HaqLITerbHo npeBblllraer A"rrrauy) u H3 yllpyroro
ocHoBarrHfl rloJrocy rrrHpHHofi B eAHHuqy. Koaoouql{eHrbl
ypanHenr.rfi Mox{Ho I{axoA[ITb, KaK v paHbIIIe, no ta6.rl.
4-7 u 4-8. OAuaro rosSQlt'tlneHr d 3.r,ecb paBeH:

( t - *?)  n EscB
a -- - --- --- - (4-54)

t .  2 \  6 E J
t  I -Po)

cDue. 4-159
c  : 2 r "  * + 2  +  z  l n  z .
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llpnuep pacrrera MeroAoM reopun ynpyrocrn

Coopyxenxe Bo3rEoAHTcr qacrl{quo B BbreMle (3,0 z) H
qacrHrrHo o6cunaercfl rpyHToM (3,5 ,u), npuuerra o6cnnxa
upor.I3BoAHTCf trocJre'B,o3Be.(eirHfl ooopyxeHr{fl, cnerAo'Ba-
TeJrb-rro, oHa Aa€T ilpurpysrry, Kcrr'opyto ueo6xoAu.Mo yqH-
TbIBATb.

Hacunr Hs ecefi TonxrHHLr 3,50 ,lr qacruqHo norpyxeqa
ts Bony (sa 1,70 t*) E qacrr{qHo (1,80 z) Haxon}rr1cff Bbr-
tue ypOBHfl Fpy'HToBbIx BqA, nO3TOMy HHT€HCHTEIIO'CTb npH-
IpysKH:

g  :  1 . 8 . 1 , 8 0  +  |  , 7 0 . 1  , 0 :  4 , 9 4  m l u z .
Paccerflas cxeMa c HarpysKaMu npI{BeAeHa Ha Qur.

4-r60.
Moay.nr 4e$opuaqua Es: 2 500 rluz.
floxaeal'ent r,u6rocru 6att<tr no $oprrry;re (4-43):

3 ,14 .2500.1  -7  ,63  (1 -  0 .1672 ' , t
: 3 )  l ,

4 . 2 , 1 .  1 0 6 . 0 , 1 4 4 \  I  -  0 , 3 5 2 )

3Haqur, 6anxa oruocuTcfl K 'I(areFo{pHH '6al,or 'rogeqnofi

x(esrKocr,H. Pacqer BeneM MerofloM E. H. XeuoqKI4Ha.

a) Pacrter ot )eficreun HaepgsoK
IIo Sopr'ty.ne (a-ba):

(r-n?) nEscg
a:-l---;.- ' :

( l -p | )  6Er t

( l  -  0  ,1672\ .3 ,14 .2_100.1 ,523: 0  0169 .
( 1  -  0 , 3 : ' )  .  6 . 2  , 1 .  1 0 6 . 0 , 1 4 4

(osQSnuHeHrbI ypannenufi :

bfti: (Fp;)np * (Fp;)"""! at0p1,

Fae (Fr;\np lI (Fp;\.'"* -ollpe.{eJlflIorcff no ra6l. (4-7)

AJIff CHJI, pacnoJloxeHHblx 1.upanofi u lenofi noJIoBHHe

6arxn, us p i-to ta6.n. (4-8).

Hanpur'rep, Dzal

b e g  :  -  3 , 2 9 6  -  6 , 1 5 4  +  0 , 0 1 6 9 ' 1 3 , 5  :  -  9 , 2 2 2 '

ymso)I{HB nepeMelrleHlle or 'M'oMeHTa 
"u 

,T:r' rIoJIyqHr{:
,  -r0

Lzp: -a (w20, .  P1 *@zpo&) + , + ^( r -pA)

g2,

2 x

(  t - *?)  : -0 ,0r69 (80,875.  14,85+r ,0 .  10,895)+
X &lo --.-ujt

+ 
3,14.2 500 .  -1! l l  .52) '

'  
( 1  -  0 , 3 5 2 )  -  

4 1 ' 0 5  X

( l  -  0 ,16721
2 , 1 .  1 0 6 . 0 , 1 4 4

1,737 .

onpe4uren.nue aHaro,ruq'o ocraJrbHbre c*06onnue qJre-
Hbr npHBeAeHbr HHx<e, B cucreMe ypannenaft.

6) Pax,ter or dertcreun npuepgsoK

Ba'suue rrp'fpys'o^'orpaxaercfl ToJrbxo Ha c,Bodo4'nx
q.rreHax, KoT0,pbre 6ryayr npeAcTaBJrfTb HS Ce6s nepeMe_
rrIeHHfl ocHoBaHHq no HarrpaBreHusM X p or ,Ueftcrsrs
npnrpysKn, xoe$SuqHeHrbr )Ke ocraHyrcfl npelKHHMH.

tl paccMarpr.rBa€MoM npnMep.e npl,tnpysxofi s,Brqercfl Bec
HaCbrnH. 3ra uacrrnb fipocrHpaercs Ha 3HaqHTenbHoe pac-
ciroflHue oT coopyxeHufl, nogTol.ry cuo6oaHbre qJreHbr Mox_
Ho o[peAeJrnTb no Qopuy.ne, Aapuert pa3fiocrb nepeMe-
ureHnfi ToqKLr IIoBepxHocrH oc,HoBaHl{fl, pacnonoxeuHo,ft Ha
paccroflHau x t4 ToTIKI,I ,B cepenuHe 6alrn, gf Aeficrgnq,
cuuuerpnvHoft paBuoMepHo pacnpeAeJresuofi npHrpy3Ku:
Af rs :2e t [ ( l  +  E)  In  ( l  a  g )  +  ( l  -  E )  l n  (1 - l ) ]  . (4 - i : s )

B Qopuyne yxe )nrrerro yM,lro)Keur.re Ha

IIpg o6pqruo cr{MMerpuunofi npurpyaKe
tuoe 6u.no 6u co 3HaKoM MHHvc.

TEo

. r '
I _tr6

BTOpOe qlarae--

, x lE i : T ;

B paccMarpr.rBsreM,OM npHMepe cpo.6oEHue sJreHbr o[pe-
AeJ19ncf AJIs cJleAyroqux g,saqeuuf rrpr4 g:4,94 rfu2:

E1:0,  l0 ;  [2 :0,30;  fs :O,50;  In :0,70;  [ r :0 ,90*

,(.na upn'uepa ornpe.qeJrr{M Ar", npu Ez :0,30:

A z s :  2 - 4 , 9 4 - 7 , 6 0 ( l , 3 0 l n  1 , 3 0  +  0 , 7 0  I n 0 , 7 0 ) : 6 , 8 5 4 .

onpeaene,HHbre TaKnM o6paeolr App, Mox(Ho cJroxHTb co
cno6o4HuMi{ qfleHaMH,or 

"4eficreuq narpysox Lpp fr otrpe-
IeJrHTb ayMMap,Hbr,e peaKTr{BHbre .(aBI€HHq.

O,q,uax,o AJrfl Toro, 9To6bl HaruIgnHo [oKa3arb BJIIIgHI{e'
nprurpygor(, peaKTr{BHbre AaBnenng X& onpeJl,eneubr orAeJrb-
HO OT AeHCTBI{g HafpysoK H npHfpy3oK, rrOgTOMy B HHXe-
[pnBeAeHHofi cucreue ypaeHeulrfi Lpo vt L.pr tsbrrrHcaHbil
B BHAe OTAenbHbIX CJraraeMblx:

-  3,292X1- 8,030X2 -  l0 ;29rxs -  I  I  ,686X1 -

-  1 2 , 7 O l  X s  -  I o  -  0 , 6 1 5  I  0 , 7 5 1  :  0 .
-  8,030x1 -  5,4e0x2 -9,222Xs -  I  I  ,011 Xo -

- 12,085X5 - Io - 4,737 * 6,854 : 0-

-  l0 ,295X1- I  ,222X2- 6,074X3- 9,418 X1-
-  10,865x5 -  !o-  I  I  ,400 1- 19,734 :  0.

-  I  1 , 6 8 6  X t  -  I  l , 0 l  l x z  - 9 , 4 1 8 X 3  -  5 , 8 2 7  & -
8,770Xr- lo -  19,099 + 40,565 :  0.

-  12 ,701X1- 12,085X2 --  10,865X3 -  8 ,770X1 -

-  4,70OXE- 1o -  25,3281-74,19' l  :  0.

-  x t  - . 1 2  -  &  -  x 4  -  x 5 +  3 1 , 4 1 0  f  0 : 0 ,

r . { e  X  P :  P ,  *  2 P r -  1 4 , 8 5  +  2 . 8 , 2 8  :  3 1 , 4 1 .

Bce xoesQnuueuru or,pullareilbHble. Moxttto 6rulo 6so
nepell,euuTb 3HaKlt ua o6parulte. Ho Mbl nocrynllM HHaqe:
npr6an,uu Ko iBceM xoeQ$uqueHTall nocroflHHo€ '{HcJo
12,701. Torra ttonyqHl{ rraBHbte nepeMeurel{Ht MHor'o
6o.nnue no6oqnux v!, KpoMe roro, oAHH ue xoe$$HuIIeE-
ToB cran,er pa:B,HbtM Hynlo. Bce sro yrl'pocrnT peIrIeHHe
ypasHeHlr f i .  B qacrHocrn,  HanpuMep, Dr.r :  -9,222+

+ 12,701: + 3,479. Or sroro nce Xp He u8MeHfircfl, a H3-
MeHI'lTCfl nHlxb /q.
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3rccr xe orMeTItM, go lrg6exaune ouu6or, qro npl,t
peIueHHH o6,parno c*tt'lt,terpnuuorl ga.[aqu, B orJrr.tque or
cl, tMMerpuunofi ,  Ko Bc,eM App Moxuo 6uao 6u npu6aenrut
qH'cJIo, paBHoe Ark, r le A - nocroqHH'oe qucJro, zh
:4sra, nponoplrnoHaJlbHbre paccrogHulo or san{nxu lo X p.
Ha,npHuep,  nr f l  paccMarpr4BaeMor\o  npHMepa:  0 ,50;  1 ,50;
2,5; 3,5 u 4,5. Or gToro X p ue Lr3MeHflTcfl, a HSMeHHTcn
JIHrrrb x'ecrrcuft norBopolr ycaoeuofi 3a"neJrKr.r p6; ?coropbrfi

rrBJrflercfi HengsecrHofi ne.nnqnuofi npH pe[reHHH o6parHo
cHMMerpr{qHof i  saAaqH.

Buuuc.[eHHue, KaK noria3aHo Bbnue, roeQQuuuenrsl u
cso6oAxne qreHbr cBoArrM B Hrr)KecJreAyrouryro ra6.nuqy
(urr. E. H. XeruoqKHH, O pe[reHHH crrcreMbr .rrusefiusrx
ypaBHeHnfi,  u3A. BHA, 1947 r.).

KooQ$nuHeHTbr, cr4Mr{erpuq'Hbre orHocuTeJrbHo HHcxoAq-
ulefi ,quano'r{aJlH (n xlerrax c roqKauu), ue Bnl{caHr,r.

Cso6o.eHole qJreHbr
N

ypanneHnft okgA ,
Rp

I

2

3
4
5
6

+9,409 +4,671
+7,241

+2,406
+3,479
+6,627

+  I  , 0 1 5
+  1 ,690

+3,283
+6,874

- l

0

+ 0 , 6 1 6
+ I ,836
+3 ,931
+8 ,001
- 1

-  0 , 6 1 5
-  4 ,737
- 1 1 , 4 0 0

+31

+ 0 ,751

+  6 ,954

+19,734
+40,565
+74,194

04 l

- l

- 1

- t

- t

- l

0

B rpe3yJrbTare pelu'er{Hs ypaBHe,HHft n,ouryraeu:
.a) or Harpysor(

Xr-p:  5 ,22 m; Xzp: 5,  13 mi Xsp :  5 ,20 mi Xao:$ ,56 m;

Xsp:  10  ,30  m;
'6) or npurpysoK

Xtg:1,954 m, Xzs -  I  ,846 m, Xss :  |  ,516 m;

X+s :0 ,837 mi  Xss :  -  6  ,154 m.

Hsnu6aroulufi MoMeHT B cepe4HHe 6alnu oupeJl,eJrrrerctr
no Qopnyae:

M : c(0,SXt I  l ,sxz + 2,sxs +
+3,5X4+ 4,5X51 *  M"^rp ,

I

fAe  C :  - ;  : 1 ,52  r v t ;
c

Muarp - MoMeHT O{I Harpy3oK.
'fl,o uo.rryueH'HbrrM B p$ynbrare petuenufl ypaBueuufi pe-

aKTHBHbTM cr{JraM xt O,np'e,IeJr}1M [rsrH6aloIIII.Ie MoMeETbr:
a) or 4eficreufl Harpy3oK

M p : 1 , 5 2 ( 0 , 5 . 5 , 2 2 +  1 , 5 . 5 , 1 3  +  2 , 5 . 5 , 2 0  + 3 , 5 . 5 , 5 6  +
+  4 , 5 . 1 0 , 3 0 )  +  4 1 , 0 5  -  1 4 , 8 5 . 7  , 6  -

8 ,28(0  ,25  +  0 ,75) :  +  55  ,50  mu.
5) or Aefictenq rpnrpysor(

M s :  1 , 5 2 ( 0 , 5 ' l  , 9 5 4  +  I  , 5 ' I  , 8 4 6  +  2 , 5 '  l  , 5 1 6  +
+ 3,50,837 -  4 ,5.6,154)  26,20 mu.

Cyrrar'rapuuft MoMerrr M:55,5-26,2:+29,30 rtil;
II,p u Meq a Hu fl. l . HecnuuerpHqxrbre [rarpy,3KH u

npurpy3lffi paa6unarcrcr Ha cuMMerpuqHbre Lr o6paruo
CH,MMQTPHq,Hble.

flpu cuunrerpurlHblx cxeMax nocryflator KaK iB rrpuMepe,
a npu o6parHo cuMMerpHrrubrx:

D&i :  *(Fr;)no - (Fru)nun * a(Dnri
Akp,: - oX Pfappi

n
Lks : E [(Fn;)np-(Fti)n""]Q;,

i : 1

rAe n,p€rnoJraraercff, qro ttparpygKa cogrlo,rrT Hs n o6par-
Iro cr{MMerpnrrHHx cun no Q i.

2..Pacouorpeu,nufi Bbrue npuMep or AeficrBufi Harpy3oK
Mo>KHo peururb -TaK >xe no ra6nurlalr M. H. Fop6yHoBa-
flocaAoea (u"r. M. 14. fop6yuon-lloca4on, Pacqer. KoH-
crpyrcqafi Ha ylpyroM ocHoBa,HHr4, 1953 r.).

Tax,  npu P1l :14,85 -  7 ,60:113,0;  P2 l :8 ,28.7,60:63,0,
MoMerrr B cepeAnHe 6anrcn 6y,u,er:

MP: --o,,tl 
ila?lt!3 '!#,oo',i,}63 -

Or aeficre,ufi xe rlprarpy3oK Mo)r(Ho peruuTb ,IrrpE:KTE9e-
cKH ToJrbKo MeToAoM E. H. Xerrloqrasa.

6) Pacqer 6alox Ha ynpyroM nonyupocrpaHcrBe Mero-
aom upoQ. E. H. Xeuo'rKHHa. Eaaxa Ha ynpyroM nony-
npocrpaHcrBe paccr{HTbrBaercfi aHa.'rornrlHo 6aaxe Ha
ynpyrofi fioJrynJrocKocrr{. Eanxa pas6nnaercn rro AJTHHe
Ha paBHbre yrracTKH c, B cpeAHHax yqacTKoB npeAnonafa-
Iorcff orropHbre crepx{HH (Qsr. 4-16l). V,xasaHHne Ha

Bu0 cnuag
1 Taxoe npu6anaeHne nocrocHHoro qHcJra npH cuMr\,terpnuuoft garaqe

A Azh - npH o6patuo cuunretpavHoft Bo3MoxHo roJrbro Anq r{acrHb{x

an,rloa paccMa'TpuBaeMbrx cncreM ypanHenuft, Kor.[,a BG Bcex ypaBHeHrflx
cHMMerpHqHofr saAa.{H (ea ucxnroveHueM ypaBHeHHs paBHoaedr.rn) corep-
)ICI{Tcfi o,[HH H Tor )Ke vn€H ]e, B ypatsHeHHflx o6paeuo cRMMerpr,rqHofr sa-
I3t{H - 9o.

tbuxmuDnue onopqbe
cmeptknu

@w. 4-16l
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<Due. 4-162

qePIeX(e TOpHSOHTaJIbHbre CTOpX(HJ{,II,OCT8B.rr€:Hbr .(Jrf TOI,O,
qro6br cAeJrarb cHcreMy HeH3MeHreMofi, Ho ycHnHfl B HHx
npu Beprr{KaJrbHorl HarpysKe paBnbr HyJrro.

,{.nx 6a.nrn, noKasaHHofi xa 6nr. 4-IG2, KaHoHHqecKHe
ypaBneuurr HMeIoT TaKori xe Brln, KaK r{ ilJrfl. 6anxu Ha
nonynJrocKocrx. lleperrleuteHHff TaK x{e HaxoAnrca no eop-MyJre, anaJrorurruofi eopnayne AJrfl nofiy[JrocKocru:

D f t i :  F l , i ' I a a h i . (4-56)

(Dyurqus F nr onpeAefiqercfl

oTBeTCTByrOHux pacqeTHoMy

Tan""*nbre ocaAKH Fhi Arrr ynpyroro
Harpysra tto nprMoyroJrbnur(y (a.,ro

no ra6n. 1-g rJrs co-
b

cflyr{ato orHouegul?
c

Ta6nuqa 4-9
noJrynpocrpaHcTBa.
pacrrera 6auox)

Fni

b 2
c 3

l r
b  ^ l b  . l o

- : J  
t - r  : - :'  l "  l '

b - r l u - ,
t  

I t

0
I
2
d

4
5
6
I

8
I

l0
l 1
t 2
t 3
l4
15
16
t7
l 8
l 9
20

I
0 ,500
0,333
0,250
0,200
0 ,  167
0 , 1 4 3
0 , 1 2 5
0 ,  l 1 l
0 , 1 0 0
0 ,091
0,093
0,077
0 ,071
0.067
0,063
0,059
0 ,056
0,053
0 .050

4,265
1 ,069
0 ,509
0,336
0,251
0 ,200
0 , 1 6 7
0 , 1 4 3
0,125
0 , l l l
0 , 1 0 0

3,525
1 ,038
0,505
0 ,335
0,251
0,200
0,  167
0 , 1 4 3
0 , 1 2 5
0 , l i  l
0 , 1 0 0

2 ,406
0,929
0 ,490
0,330
0,249
0 , 1 9 9
0 , 1 6 6
0 , 1 4 3
0 . 1 2 5
0 ; 1 1 1
0 .  100

0 ,091
0,093
0,077
0 ,071
0 ,067
0,063
0,059
0,056
0,053
0 :050

1 , 8 6 7
0,829
0,469
0,323
0,246
0 , 1 9 7
0 ,  165
0 ,142
0,124
0 , 1 1 1
0 , 1 0 0

I1 p r.r u e q a H u s,. l. B ra6avtqe npnHsrbt o6oeHaqeHr.{q:
J - paccroflHHe or roft Touru, r,u.e onpe,u.ensercfi oca.4Ka, .no roqKr,

r.u,e nptrnoxeHa Harpysxa (nepuee, ro cepeauHbr 3arpy)r(eHHoro
yuacrxa);

D -  ruupuua 6a.rxu;
.f, 

- .[.JrHHbr yqacrKoB, Ha Koropbre pas6noaercn 6arxa ,trq pacqera.
2. ITpu cocrasrenHr.r ra6,ruuu irarpysr<a npuHrrra paeHoft eiruruq" ,
^ ,paBHoMepHo pacnpene-resnoft no nrroutajlu nprrMo\rronbuuxa b)(c.
d .  y l c T H H H a f l  B e n H q n H a  o c a J r K H  p a B H a :

I - p.,!
Yk i : -ng ;  rn i ,

r,ue Eo- M o,rlyJr b aeQop r'la urlu oc uo'na n r.rr ;
p.o-xoaQQuttueHr f lyaccona,[ {s ocHoBaHHq.

1 ,542. '1 ,322
0 ,746  |  0 ,679

KosQSuuneHr a Arfr nonynpocTpaHcrBa:

( t -p1)  n Eo:L

(r-pfr) ar,.r (4-571

3Ha.reHHg QyHxuun @ hi
rat6n. 4-8.

rorpe)KHeMy 6epyrcn no'

6) O i4eroAax pacqera 6anorc ua Unp7eort
ocHo^aHuu no eunorese Koe$$utlueHTa nocTeJtu

Pacqer 6a.nox Ha ynpyroM ocHoBaHHH no runorese
ros$$uuueuta nocreJru urupor(o npuMeHqrcg paHee H ToJrb-
Ko llocJle.(npre 20 Jrer gTa rn:rrore3a floqrta flo,.n;Hocrblo Bbr-
recHeHa rnnoregofi nuHefiHo aeSoprvrr.rpyeruofi cpeAbr, trpu-
MeHeH,He X,Or'OpOft npEEOAHT K pacqeraM nO TeopI,I]r y[py-
rocrrl (crur. esrrue).

f,urnoreea x'oaQ0uqraenra flocreJrr{, Aony,oKarouafl flpfl-
MyIo nponopql{oHaJlhHocTb Me>Iqy },{€JIbHbIrM AaffIeEHeM
(p) Ha rpyHr rr ero ocaAKofi (U), r. e. p :'koA npeA-

,,rloJlara'eT, rITo co,ceAHLIe Hesarpvx(eH,I{bl€ TogKI,I IIOBepXHO-
cTr{ rp'yIITa ocTaroTcff H@MerrleH,HbrMI{. Kax,[oKaSbr,BaroT.
'Ha6nroleHnfr sa ocaAKaMH coopyx(eurirl, nocleAuee npeA-
noJl,oxe,Hr.Ie He cooTBeTcrByeT .{eficrsl,rrelbuocrl,r Aaxe ,n;
necrraHhrx rpyHTax. Kpor're Toro, npuHrTne gToft rHnoTe3bF
He AaeT BOSMOXHOCTI{ yqETblBaTb BJrriIffHI,re 6orosofi tIpE-
rpy3KLI, Koropoe B rreKor,op,brx c.ryqaffx Mox<eT 6Hru sHa-
qLITeJIbHbIM, IITO tsI{AHO H3 paCCMOTpe;IIH,O,fO tsbltll,e IIpH-
Mepa.

Offtoegul,t xe fierocrarKoM erofi runor€gbr sBJrqercq ro,
rrTo Kossouqrenr ilp,oilopqHoHaJrbHocTla ko, uagrrnaeuufi
I{H,ofAa rooS,SnquerrroM nocreJr,H, qBfifleTc.s Heon:peAeJreu-
Hofi BeJll,rltuofi. 3rcr ros$SruueHr 3aBr{,c}rr or pasMepa
coopy)r(eTrliff B IIJraHe, Qo'ptrlsr H x(ecrKocr,ll SyuAanaeura,
or tserfirrr{Hbl a pacuonox(eHlig Hanpy3K]I ua 6a"nxe, xa-
paKrepncrLrx rpy[rra H Apyrux Saxr,opoe.

OAuaxsr. ecJrr{ coopyx{eHne pacfl,oJra,raercr Ha y,fipyroM
cJIO,e, no4crIIJIa,eMoM cKaJIbHbIM OCHOtsaHHeM ,LI eCJIH M,OUI-
gocTb cxfiMaeMono cJIofl He [peBbIIIIaeT IIOJTOBI{Hbr IrrHpH-
HbI n,OAOrUiBbr paccql,ITbr,BaeMofo coopyx(eHl{ff (npH n.no,cnofr
ae$opuaquu), p,a'cq,er 6ant<u Ha yfipyroM o,crroBsrHnu Mo-
x<er 6rtru [p,ol,I3tseAeH MeroAoM roa0$aqueHTa rrocreJru.
B gToM CJlltl2ig BJII{flILue 6ou<osofi [Iplrrpysr]I craIIoEHTct
lpaKTr4cec,Kr.I He3uaqr4T€rbHbrM, a 3Harrerrue roe$iSnuueHTa
IIocreJrH MoxeT 6um ycTaHoBJreHo KaK cpeArree MexAy
3H a rIeHHrMlr, oilpeAelreMbrMu Qoprrlyn arrlu :

(4-58)

(4-5e)h o :
(l * rroXl -2to) Hq

r,qe Eo u po - MoAyJrb AeQopMarIHH rr rcosSror.rUue.nr fly-
accoHa ocHoBaHHf;

H rn - Mou{Hocrb c;xutra,er,r,oro cJl,ofl.

flopnaa uB orr4x Q,o,puyl [pe.nrroJraraer, qro Me]rqy
C}I(T4MAEIIbIM CJI'OCM il NO,ICTHJIAIOUII{M *IET TPEHI4fi, A BTO.
pafr, qro cxl.ruaeuufi cJrofi BoBce He Molr{er rrepeMe-
ulaTbcf B ropH3oHTaJrbHoM HanpaBJreHrriH BAoJrb noAcTHJra-
rcuero c,KaJlbHoro oc,HoBaHHfi.

flpn oq,e,Hb Ma.n'ofi MorqHocrn c)r(HM?eM,ono c.fi,ofl MeJrb-
ruert [IonoBr,IHbI IIrHpt4lrbl otrbrruoro rrrraMrra - I{rcirlrilTdHne
He ,Moxer ,qarb 3Haqr,enue Mo4yJrrr 4e,$optrra,4lll.r, a \aer
TOJIbKO 3HaqeHlre roe$Ququeura [ocTeJrH, oflpeAerrreMoe
no @opny.ne:
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f t r t :

rAe '  P-RoJrHas HarpysKa
.Fu, - ero nnouraAb;

g - oca\Ka.

l F u t '

Ha ultaMn;

(4-60)

Han6.o"nee fipocrbr€ rr yro6nbre MeTo.qbr 'pacq,era,- ocHo-
Ba'H,HbIe Ha rHIIOTe3e KO3ooHUI.IeHTa,[OCTeJI,H, CJreIyrcUHe:

l) MeroA rraqaJrbgbrx napaMerpoBt (cr'r. B. A. Knce.nen,
Ea.nxs H paMbr Ha ynpyroM ocuoBatnyr,, 1936 r.);

2) MeroA n. JI. flacrepuaxa (cvr. B. B. Kpeqrr,rep, Pac-
qeT U IIpO€KTIip'oBaHHe'IIJISOKHX Xe;,eso'6gfo'H,Hblx QyHAa-
MeHroB, 1937 r.);

3) MeroA E. H. )(euouxnna, KoporKo uefiaraeMHfi
HI,I)KC.

fl,pta npocrorl Harpy3K,e ra flocroqH,Hofi x{ec'nKocru 6an-
KH Haa6o.nee flpocroe perxeHue Aaer MeroA Haqa"'IbHbIX
xlEparMerp'orB, nprd nepeMeHHofi xecrxocTlr-MeToA flacrep-
,HaKa, a npn nepeMeHHofi xecrnocru, 'cJr,o)KHbrx Harpy3Kax
u npu neDeMeHHoM ro,e$@aqrenro nocreJll{ Mo}KHo pac-
cql{Tarb 6a.n,ny ToJrbKo MeroAoM E. H. Xertr,oqKr4$a.

Pacqer 6a.nor Ha yflpyroM ocHoBannrr no rnnoreae
xoeQ$uqnenra nocreJru MeroAoM E. H. Xemoqxnsa.
Cyunocrn MeroAa H3Jraraercfl npnMenure.nduo K pacrrer-
Hofi cucreMe, npHBeAeHHofi ua $nr. 4-160, A"rrs ocHonaHufi,
npeAcraBJrffroulux ynpyrufi c.nofi.

flpenrr,ryulecrBo gTonro MeroAa tr,o cp,?,B,rr€Huro ,c ApyniM,H
SaKIIOqaeTcfl  B ToM, qTO I{IvI MOX{HO yqeCTb HeOAHopoI-

H,OCTb OCIIOBaHHg Ha pa3IEqHbIX yqaCTKaX f i ,O l . l lU,Ue 6a.n-
Kff,  r{TO AOBOIbHO qaCTO BCTperIaeTCfi Ha npaKTHKe.

.[onycruu, tITo rJrn paacM,arpkBaeMofi cxeMbt l4Mee[t
cHMMeTpHrlrHyro oTHocHTe,rrbHo ocH 6anxu fieoAHopoAHocTb
ocrIIoBaHHfl, a r{MeHH,o: Ha yqacTKax orropHbrx crepxuefi
Xu Xz H Xs - Ko0ooHIIHeHr uocrenu ft', a Ha ]rqacrKax
X+ v Xs-kr.

KaH'ottu'recKne ypaBuerruf, LIMenT Tgr )K,e BHA, ero 6u-
JIO B npr.rMepe npHMeHHTenbHo K MeToAy TeopHr.r yilpyro-
crH. H3MeHgrorcfl .rrHrrrb enaveuunDp; lr Lpi.

K o e S Q s u H e H r n  D B ;  n  b p t
cyrvr uapubre,nep eM,errIeHHE:

(4-61)

TaK KaK no rulore3e xoaQQuqHeHTa nooreJln Upi:O.
Eclu HIIT'eHcr.IEHocrb llarrDflx<erlrs or elufi,usHofi cHJIbI

l , l
p: -:, TO n'epeMeilleHHe ocHrotBSHl{e ! hk: ^^ ,

c - c R n
rAe c - paccTosHr{e Me}KAy onopIIbIMH cTep)I(HffMLI.

flporn6 6atxu or e,(H'Harrttofi c,luu octaercq 6ea H3rMe-
HerII,Ifi, no E. H. Xer*l,o'qKuny:

l r  2 \  3
I t - P r ) c

u k i  :  -  
6Ej-  

,n, ,

Tne rJ)hi - onpeAeJrflrorcfl ,no ra6l, 4-8.
VMnoxtts Bbrpa)KeHns (4-61) ua kfi v rIoAcraBI{B

coorBercrBylolrlHe 3HarIeHHt, noJryqaeM:

.  ( t -p l l  ,n
krc6'ur:k, Lff rut;

I  Mero.u. HaqaJrbHbrx napar. lerpoe 6u;t npei lno)KeH B pa3Hoe BPeNra
H. H. l- Iysurpencxulr (Pacvern Sya,tar*reuroe, f lerporpal, 1923 r.),  D. H.
)Ker' loqxunuv (Pacvet oae)r(.u orKocoB, ! Is,r. .  MI4l4T, i928 r.),  F. n..
-[ ,yronuu (O pacvere 6aaru Ha ynpyror'r  ocHoBaHHH, Ctpofiras. lar '  1929 r.)
u A. H. Kpsrloeurvr (O pacuere 6a"rox sa ynpyroM ocHoBaHHH, H3.l l .
Axarevun Havx .  1931 r ' . ) .
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krc6'uu: 
+* 

ft,
O6osHa,rnu:

6 n i : k t  c i p i  i  o '  :  h ,

Tor.qa ?'ki:a'luiel

i 'kk : ! kk

f A e  ! h k :

(4-6a,

(4-63)
a  a 'app,

h l

Rn

Ans paccM arp'H,BaeM'oro Ilpllrlepa:

k ,  k ,
I l r :  j Z Z : } ' s : r - - - - - - i - :  l ;  ) ' U : ! r ; :  

:  .
l o o  

k L  k 2

C e o 6 o . l . H b I e  q J I e H b I .  f l p o r u 6  6 a n w n  o r r  B H e I U -

uefi Harpy3Kli onpe.r,e-[sercn KaK o6sItIHo, [I8'rlp'I41ygp, ot

cocpeaorouenilofi cfirb'I P:

-  '3  ( t -n?)
Lnp : -k {P- f f i rukp  -Pa 'wpo- (4-64)

Cso6olHrte TIJIeHbI -,rIePeM€IqeHI'In ocuoBaHHr or nPIa-

rpy3oK patsHbl HyJIlo 'BBI'IAy npHHflTHs ruiloretsbl roa$$'H-
rrHeHTa n,ocreJII,I. Bnrquc.n'enHue raxsM Tlyreill 6pi u Lpp

BCe }Ke Mo,fyT H,MeTb MaJIbre a6coanrubre 3Haqe'HI{f H He-

yAo6Hbr ana peruenirfl ypaBHeuufi. or sroro HeyAo6cTtsa

l,fOxrnO Us6anllrrcs, ec-[I{ ,BCe ipi n Lpp OATHOBpeMeHHo
yMHOXT{Tb HA OAHO Lr rO X(e qficJIO, HanpHMep' Ha 10'

ot eroro xp He H3MeHI{TCS, a yBeJII'IqI'ITCff Bo cmnbKo

tI(O pa3 TO"IIbKO /s, 9TO He HMeeT 3HaqeHHfi 'I'JIfl paSOMaT-

pneaevofi  3aAaqn.
O pacuere 6aror Ha ynpyroM cfloe. Ea.nrz, pacnoJlo-

)KeHHbIer Ha yilpyno:'{ cJIo,€, ilorcrH;'IdeMoM cKaJIbHbIM oc-
HoBaHr{er{, c .uo,nycruuolt nparruuecro,fi ToqH'ocrbro Mox<'
EO TaK)r(e peuarb MeroIpM TeopHH yrlpyrocrl{ KarK 6aJIIry,.
p,aorroJro')KelrHylo Ha ynpynoft noJI]'nJIocKocrt{ 6esrpanuu-
uofi r.ty6r.IHbl, ecJIH ToJIFTHHa cJIofl 6ontrue AJIHI{bI 6anrn
(r.r.rrn lrupunrr $yn.u,aMeHra npu rrJlocxofi ne$oprvrauuu).

Ec.iru xe roJrIqI4Ha )rfltpyroro cJIoff ,tvteHrtue,rI,oJIY.u,JIr'IHbI
6anKu, To QyuAalteHr Mox(Ho paccqxTblBarb, KaK cKa3a-
HO BbIIIIe, MerOAaMH, OCHOBaHHbIMH IIa rH[oTe3e xoeQ-

Ququeura nocreJrr{.
Kpoere roro, MoxHo noJrb3oBarbcff MeroAoM Teopur.r yn-

pyrocrr.r no 6. H. XeuoqxuHy, Hc[oJrb3oBaB AJrrr onpeAe-
.IeHqs lepeMeqeHruri noBepxuocrr{ ynpyrofo cJroff pa6ory
O. fl. Illexrep (cr'r. fraaporexrurrecKoe crpor{rerncrso Ne 10,
1 9 3 7  r . ) .

2. ll.nuru Ha ynpyroM ocHoBaHHH

Huxre AaroTcs yKa3aHHr rro pacqery nprrMoyroJrbubrx
rrJrr{T Ha ynpyroM ocHoBaHr.rH npu6.nHxeHHbrM MeroAoM
npo+. 6. H. Xeuoqruua. Eonee roqrroe peuleHue n.IILIT
Aaercs M. VI. fop6yuonun-llocaAoBbrM l2l, Ho BBHAy
qrloxHo,cTH \IeToAa, oH 3Aecb He npIIBo,aHTcg.

a) Pacraer ulur no ileroAA
npob. E. H. )Ke.i loqrcuua

flpu pacvere IIJIIIT Ha ynp)rroM ocHoBaHHH o6lquft nopa-
Ao'I( p'eIIIeHHfl 3a,AaqH ocTaeTcfl TOT x(e, qTo I'I UpI'I paC-
qere. 6a.nox.
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Quxmuhnoe cmepilrnu

.bue. t1-163

fl.nura BaMeHflercr PflAoM
flepeKpeql{Barcur[xcfl 6anox
($nr.-4-163, a, 6, e). f lPu
IIPHMeHeHI{H sTOrO ilpl{eMa
He yqHTbIBaIOTCtl KpyTsuIHe
MoMeHTbI B [JI]ITe. Cgges
Me)KAy 6anwauu rpeAnoJla-
raercfl ToJIbKO B MeCTaX ne-
peceqeHuff LIX ocefi, rAe IIo-
MeulaloTct onopHble cTepx(-
HH (Snrtunnue crepxnu).

C.neayer cqllTarb, tITo o6e
€I{creMbI 6anox HMeIor ceou onopuble crep)KHI{ (cna. $nr.
4-163,4), T. e. B cepeAune KaxAoro KBaApara (unx npx-
xoyro.nunxa) 6yayr ABa onopHblx crep)I(Hff.

Oca.qrul oonoea,Hlas (F d orIIpQAeJIflIorcfl no ta6.n. 4-10.
flpu cocraBJI€,ItHI,I ra6.nnunt flpuuflTo, qro HarpySKa

pacnpeAeJlfleTcfl He IIo flJIoulaAflM rIpflMoyroJIbHI'IKOB, a nO
lnouaAsM paBHoBeJiI{KHx KpyroB.

l l p s M o y t o J I b H b I e  I I J I L I T b t  H a  y n p y r o M  o c u o B a -
,rrHI{ xapaKTepl{SyloTcq noKa3aTeneM x(ecTKocTH:

snFaEs(t -n?)
t  -  

/  o \  ,

Erh" l l -p"o)

TLe a - no,rlyAnl{Ha nJIHTII (no 6oalurefi cropoue);
F - n.roulaAr [nr.{Tbl;
ft - ronuluua nJIHTbI.

Kea.u,paruylo nnnry MolKHo paccquTTBarb KaK a 6 c o-
J r r o T H o  x ( e c T K y I o  u p u  r

8
__ ryrc rrnHTy npH r < -- : ,

V &
2a

fAe a : - - OTHOIIIeHHe cTOpOH nJIHTbI.
ZD

nrq'npl{Mepa BosbMeM npsMoyroJlbHylo nJIHry, Ha_-
rpyx{eHHyto 

- 
xaxoft-nu6o cxlrtlterpH'rnofi narpysxoft

(S"..  4-164), 3aAeJIKy HaMerHM B cepeAl4Hax 6arox e
i6'{rax 1, 4,'5 u 6. 3a ueuasecrHble npI'IMeM cu.nu X u
ocaAKH ToqeK I, 4, 5 g 6.

HeHgsecrHHIvtH 6yayr: uecrb HeI{3Be'crHbIX cHJI, [plIJIo-
>KeHHbIx K cncreMe rIpoAoJIbHLIx 6alor (o6osxauntvt ux
Xb X2,..., X6), ure,ctb HeH3BecrHbIx cHJI, IIpHnoxeHHbIx K cH-
creMe norepeqHblx 6a.nox (o6oanaunM Hx Xr, Xrr,. . . ,  Xvt )
r rlerblpe - HeH3BecrHbIe ocaAKH. Bcero 6*6*4:16 He-
H3BecrHbilx (npu o6parHo cltMnerpuvuofi Harpy3Ke BMecro
ocaAoK HeHgeectHrtlt{H 6yayt yfnbl nonopma).

@uz. 4-164

(4-65)

Ta1nuqa 4-10

EAuHuunbre ocaAxH,qJlfl yrrpyrorc nonyflpocrpancrBa.
Harpysra no nJIoulaAH Kpyra (4.nn pacuera nJIHr u 6alox

JroMaHono oqepraHnq n n.raHe)

F*i F p r F h i F k i
x

c

.r

c

x

c

0
0 , 5
0 , 6
0 , 7
0 , 8
0 , 9
l , o
1 , 1
1 , 2
1 , 3
l 1 4

1 , 5

3 ,545
2,692
1 ,994
I  ,569
1 ,348
1 , 1 7 6
1 ,045
0,942
0,859
0,789
0,730
0,679

. 1 , 6
1 , 7
1 , 8
1 , 9
2 , 0
2 , 1
2 , 2
2 , 3
2 , 4
2 , 5
2 1 6

2 , 7

0,635
0 , I  9 7
0 ,563
0 ,532
0,505
0 ,481
0,458
0,438
0,420
0,403
0,387
0,372

2 , 8
2 , 9
3 , 0
3 , 1
3 , 2
3 , 3
3 , 4
3 , 5
3 , 6
3 , 7
3 , 8
3 , 9

0,359
0,346
0,335
0,324
0 , 3 1 4
0,304
0,295
0 ,287
0,279
0 ,271
0,264
0,257

4 , 0
4 , 1
4 , 2
4 , 3
4 , 4
4 , 5
4 , 6
4 , 7
4 , 8
4 , 9
5 r 0

0 ,251
0,244
0,239
0,233
0,229
0,223
0 , 2 1 8
0 , 2 1 3
0,209
0,204
0,200

,[,aaee F:L

fl p n r'a e q a trn g. 1. B ra6.nnqe npl{Hflrbl o6ognaqeHuq:
.r - peccroflHHe or tofi rouxtt, r!.e o[pe.neJlflercs ocarKa' ro roqKt'l' rAe

npn.roxeHa Harpy3xa (aepnee, .iLo ueHTpa Kpyra, no rtnoula,4u Koro-
poro pacnpe.leJleHa HarPYsra);

c -- iroponu r-oanparoa (ua roropue pas6neaercl rl.rlnra ann pacvera)
paBHoBenHKIrx KpyraM. Ec.nu nluta pasbnnaercq Ha npsMoyronb-

.,  [Huru, To c- cropoHa KBarparoB, paBHoBenHKI'tx nplMoyronbHuKaM
u rpyrau).

Z. nf i  cociasJreHun ta6;Iuuu Harpysxa npuHlra paonoft ei.HHHue rl
paBHoMepHo pacnpe.il.enennofi no nnoura.u,rl Kpyra.

3. HcttlsHag BeJlHr{HHa oca.ILKH

, _ tr.r
I ni : ----- F hi,

7t EoC

r.ue Eo - Morynb leQopuaunH .n.Ilfl ocHoBaHHs;
ps - roaQ$rql leHr l lyaccoHa .r.nf l  ocHoBaunc'

Vpaancnne, Bhlpaxaloulee ycJIoBHe, qro cyMMapHoe

flepeMelqeHHe rlo HarIpa"BreHHIo cHJlbr Xz (r. e. rlo Ha-

fipaBJlelrurc yclnln B crepxHe,- noMeuleHHoro B ToqKe 2

lt coeArrHeHHoFo c llpoAoJlnuofi 6anxoft 1-31 paBHo HyJIIo,

HMEET BI{A:

x, Ds, * xzDz, * xuDg * xt Drr * x,D5 * Xo0zo*

*Xt Dz r *4r Dz u * Xru Dz rrr * Xrv Dz tv *

*Xv S2 V + XVr Dz vr  -  l r :0-

Ec.nu BHeIIrHflfl llafpy3Ka npnnoxeHa x 6a'nxe 1-3, To

B ypaBHeHHe sofi.{.er 
- -eure 

qJIeH Azp' Halpy3Ky Mox(Ho c

oAEHaKoBbtM npaBoM npHnox(HTb KaK K ToE, TaK lr K

Lpyroft cHcreMe 6a.nox.. 'ilepe*erteH'fl 
6?r, br, 3aB'crr or aeSopM:tq'H ocHo-

BaHpIfl H or nporu6i' nponomHoft 6a'uru 1-3' Bce xe

ocraJlbuble nepeMeuleHut 3aBl{clr roJIbKo or AeQoPMaqHH

ocHoBaHHs, TaK KaK rlpoqne cHJIbI X x 6a'nxe I-3 Herlo-

cpeAcrBeHHo He npuno)Kenbl. KoHecHo, npu oupeAeJIeHuI{

.a'eQop,uauufi ocHoBaHI{fi HyxHo yqnrllBarb eAHHI'ltIHbIe

cu,rtu, AeficrByloulte Ha ocHoBaHHe Bo Bcex qerBeprflx

NJII{TbI.

Ec.nu He npecJleAyercfl oco6euno
6onrmofi ToqHocrx Pacrrera, MoxHo
nofitu AaJIbue B cMbIcJIe Ynpoue-
H H g .

l lrrury nplMoyroJlbnoro oqepra-
HHs, pa3MepaMu I n b (Sur. 4-
165) Mox(Ho PaccqurblBarb ABa)K-
AbI. CHaqala nnHTy paccl{HTblBalor
B npoAonbHoM HanpaBJIeHHH, KaK tbue. 4-165
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Ta6nuqa 4-l I
Pearqnn ocHoBaHHr lnc a6co.lrrcrno IKecrKHx nrHT, Harpy)KeHnbtx cnMmerpuuttofi narpyrxofi

tb b-b

HHreucnsHocrs pea xunfr ocHoBaHHg

Cxeua nJIHr t{ anrcpH peaKu,l{fi rpyHra

K n a . u . p a r H a R  n r u r a

q
s  ^ q r +
A.o 

.{. 
nLa e.o

4-166@uz.

t l p s M o y

l o , l r , l

f O I b H A f l  t r J I H T A

( 3 : 5 )

0 ,472

0,495

0,679 1 , 0 6 2 0,538

0,937 0 , 5 1 0 0,967

0,549 0,972

ynpyroro ocHoBaHHfl B
q - cperHee .u,aBJIeHHe

I  , 1 0 0 1 ,696

1 , 0 2 0 1 , 4 2 1

I  ,485

I I  p n M  o  y r o J I b E  a s  n  J I  H T  a

( l  : 2 )

q T ;

@uz. 4-167

@uz. 4-168

0 ,531 0 , 9 4 1 1 , 1 4 3

npeJ.enax KBe,4,para co cTOpOr
Ha rpyHr.t l p n r " r e r I a H x e .  T a 6 l .

floft c,'-.u,rs eroro neo6xoiluuo

17 3ar.  12s

flo d-a

l log  g

llo tl-l{

4-11 cayxnr .unfl onpeAetrenH,n P1l*9rt-ft"tsynuleft 
p93"*111

npuoeae-nnue e ta6Jiuqe sHaqeHnc P; YMHoxl ' t tb Ha 4c! '  r ' {e
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tuttporyryrc 5a;rxy A.nusoti / r.r runpx'noii b, npene6perar
ngru6ou B nonepeqHoM HanpaBJIeHHH. f loc.rre gToro AeJIa-
KIT pacqeT nJIHTbI B nonepeqHOM HaIIpaBJIeIIHH' BLIpe3afl
nnr{ry B I n (r4ecr 6yae" c.nyuafi nnocxofi ne$opruauHu).
3arer"r BHocfl ' r  noflpaBKy B nepBoHaqaJrbHble AaHHbIe,
I IpHHrrMarr  Bo BHHMaHHe HepaBHOMepHocTb Harpy3KH Ha
ocHoBaHHe He ToJlbKo B npoAonbHoM, HO Tenepb _ H B
nonepeqHoM HanpaBneHHH. Snropa HarpysKH Ha ocnoBa-
Hile npeAcraBHrcq Heroropofi noBepxHocrblo.

6) Pacqer a1cotttorHo JffecrKux nnur

flprE pacqere a6co,nrcrso )KecrKI4x nJIHT, HarpyxeHHblx
uenipa.n-uu,ofi narpysxofi , Mool{Ho ilIoJlb3oBar ucs' ra6t - 4- I I.

3. Pannu Ha ynPYtoM ocHoBaHHH

Pacqer paMbl IIa ynpyroM ocHoBaHHH MeroAoM TeopI{H
yflpytocrH npuBoAuTcs HH)I(e, Ha npHMeP€, B o6uertr eHA€.' 

A^r^ 4nyitrvefiroeas xe.neao6eroHHaq ranepefi. 3,u,ecl
HMeeT MeCTO C.nyUafi n.nocxofi 4esoprraauura. xecrrocrr
purelefi 14 croeK npeAnonaraeM nocrognuofi. Mex.u,y
HHX(HHM pHreJIeM paMbl H ocHoBaHHeM - AeBfiTb OnopHblx

crepxnefi c paccroflHttflMll MexAy _qLIMI c. OcHoslrafl cH-
* creMa npnHuMaercfl  no Snr. 4-169- 3aAerxa - s cepe-

AIIHe HI4)KHerO pHreng.
Jho6yro HarpysKy MoxHo paa6nt Ha cIlMMerpIltIHyIo H

o6paruo cHMMerpHqHyIo.
I[pu cuuuetpnunofi Harpy3l(e AonoJIHHreJIbHbIM Heus-

BecrHbrM B Qlrxruenofi ga.rerxe 6ya,et ocaAxa Ao.--llptt
o6parno ctervrlvrerpuvHofi - yro.rr noBopora ? o. r{ucno

HeH3BecrHbIx onoDHbIX peaxuuft B nepBoM crycae - nfiTb:
Xo, Xt Xz, Xz, Xo, A BO BTOpoM CJlyqae-qeTbipe: Xt, Xz,
xs, x$ Panaa caMa no ce6e HMeeT ru,ecTb HeH3,Be'cTHbIx,
Ho HMeff B BI{Ay paa6anry Harpy3KH Ha cI'IMMerpHcHyto
H o6patuo cLIMMerpHqHyIo, Moxqg qlpaHuql{rbcr . rpeMff

rpyrnoBblMu Heu3BecrHtiuu: Xs, Xa, Xz- Taxuu o6paso*t,
o'Oitlee cqcflo HeI4sBecrHbIx 6y,u,er paBHo .[eBflTH' IIpu

cHMMerpI{qHoM 3afpy}I(eHI'IH cI'IcreMa ypannenufi 6yaer
uMerb BlrA:

xots* *xr bo, * xzDoz * &bor*xo b6n-yo:0;

Xo bro *Xr Drr * Xzbrz * X, br, * Xebrr * Xr btr *Xo Dra *

* Xtbr, -  Io * Arp : 0i I

Xobro *Xr Dsr * Xzbrz * Xrbze *Xabs+ * Xs8rr * &bm *

* X z E z t - l o  *  A r p : 0 i

Xo b"o + & be, * X, br, + X3 bp *Xa De+ * Xt Dt. * Xa ba,t *

* & b e r - l o * A r p : 0 i

A 7

+ c ) c s x 5 - \ t +
\ x \ < x \ \ ) < x

l- ao--l- o"4

tbue. ,(-169 Que. 4-170

xo bno * x,0., J- x, Dr, + x3 ba:, l* ,Yn bo* * xr,Dn. * xe bnr, -l-

* X r 6 . , - l o * L n , - 0 ;

0 + & bs, * &br, * xtbis * xnbrn * x:,br, * Xobse *

* xz Osz * a, ,p:  0;

0 + X1 0or * X, bor * XtDoa -l-X* boo *Xs bes * X':0oe -f

*  X r  D o z  *  A a p : 0 ;

0 + & bzr* xz Dzr * x, Dr, * x+bz+ -Fx; Dz, *xo bz, *

*  X t  b rz  *  Lzp :0 ;

- xc -x1- x2 - X'-xn +T : o.
L

f lepeueuleuua no HanpaBJIeHIrflM cr4Jr Xs,..., Xa or Aefi-
crBHfl eAriHHI{HbIx cr4Jt, npHJIo)KeHHbIx B ToqKa-\ 0,..., 4,

HaxoAsr, xax o6rtqHo, no Qoptrlyle:

i k i : F n i * & e ) h i ,

I{cIIoJIb3yr AJIfl F ni u * ki 
'ta6:t- 4-7 t4 4-8. ,flepeue-

uleHuff no HanPasneHI'IqM X0,..., X+ or Xs, Xa u Xz (np{-

r{elvt 3TH flep€MeuleHllq He 3aBI{CfT OfI O'CaAKu ocuo',nauua)

BbrqucJrflroT no oopMyfle MaKcBeJrJra - Mopa HJII{, TaK KaK

IJIeMeHTbI paMbl IIpSMOJIHHefrUOTO H 1OCTOqHHOpO CeqeHHg'

nepeMHoxeIIHeM glltop.

3ru nepeMeuleHuff, uafiAeuHure ilepeMHo>r{eHI{eM 9nIOp,

rEo
I(oaQSEq'EeHr &

cJreAyer yMIIOXHTb Ha BerfitIHHy
I -p2o

3,ll.ecb BBOAHTb yXle He HaAo' TBBHAy TOrO qTo 'OH- OTHO'CHTCfl

rfi[rb K nepeMeuleHHsM, o[peAeJIreMbIM no ra6'nnqarvt'

f[o.a,o6nuru )Ke rlopqAKoM Bbrqr.rcJrsroT r{ nepeMeuleHl{E

or ,*i.pyt*. Herotopue snlopbl II'oK?:33'HbI IIa Qs'r'

4-170. ,

t;,

)(s

@

ffi4
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PACI|ET OCAIOK TI,IAPOTEXHI4IIECKHX COOP yXE tlt4tl
FIA I-JIHHI,ICTbIX (CBfl3HbtX) fpyHTAX

5_I .  OCHOBHbIE NOHf lTL l f r

ocaArauu HasbrBaror Bepru'KaJrbHbre aeQoprrra,rluu ocHo-
saHaft coopyxeuuri, He conponoxgauu.Hecfl kopenuurr,r us-
MeHeHHeM cflo}I(eHHfl rpyHra.

-' Beptuxa;rbuble ae0oplaaqnu, Bbr'brBaeMbre r{opegHbrM 14 3-
M,eHeHHeM cJrox(eHHfl fpyHTa, Ha,rrpHMep yIIJrsTHeHHeM
pbIxJIbIx necqaHblx rpyHTojB BcJIeAcrBHe corpflceHHs, BbI-
nupaHaeM rpyHTa H3-tIoA coopyx{eHufl 14 T. rI., Hasbl'Balorcff
[pocaAKaMH. hlH)Ke paccMarpr{Baercs Borrpoc Jl4rrrb o5
onpeAeJr,eHlru oca,4oK. Onpe4e.neHue ocaAoK npousBoAurcrr

. c rleJrbro npaBl{JrbH,oro nlr6opa KoHcrpyKrlr,rH 14 yrocHeHHfl
Borrp@orB, c,Bff3aHHbrx c yclorTvtreocrtrc coopyxeHHft.

Pasrliqanr tto,JrHyro ocaAKy, co,orBercrByrcrqyro,no.nuofi
cra6arHsarrr{H npoqecca yfrJrorHeHr,rff fpyHTa, H rpoMexy-
TorrHyro ocaAKy, cooTBeTcTByroulyro oflpeAeJreHHoMy Mo-
MeqTy BpeMeHH Ao HacryrrJreHvs cra6HJrH3ar{HI.r.

flpouu.a yrrJrorHeHr.rfl cBsgHbrx rpyHToB rrporeKaer
oqeHb MeAJTeHHO H MOX(er CKa3arbcff Ha Hopua"urnofi
pa6ore coopyx(eHwfl pasrrr4qHbrM o6pasoru, nosroMy pacqer
ccaAoK orBercrBeHHbrx coopyxeuurt H nporeKa[r4fl. oca.4Ku
.Bo BpeMeHLI AJrff cBfl3ubrx rpyH.nlB o6ssarereu. Oco6oe
sHarIeHHe 'rMeeT xapaKTep I{3MeHeHnE ocaAoK [rpH ,onpeAe_
JI'eHHH yclofiuneocru coopyx{eHl{fi Ha cABr.Ir, TaK KaK Ha
ruIl,IHr4crbrx ['pyHTax ycroftuunocrt coo,pyx(eHHfl Ha cABLrir
yBeJrllrlHtsaeTcfi no Mepe saTyxaHr,rfl ocaAKr.r.

5_2. HCXOAHbIE PACTIETHbIE AAHHbIE

l. Heo6xoAuMbre AaHHbre AJrs pacrrera oca4oK

K pacqery oca4oK M,o)r(H.o rrpr4crylll,ITb, ecJrl{ sa1aHo
HsMeHeHHe Bo BpeMeHpn sfiropbr H'a,rpy3or, 4,eficrnyrcq]rx Ha
[OBepxHOcTb oCHoBaHHff, H Orrrp9AeneHbr CTpoIITeJrbHbre
csoftcrea H MorrlHocrb yrlJrornre,Mux nnacroB r.pyrrra.

Ans ofrpeAeJreHafl HsMeHeHr,u Bo BpeMeHH sflropbr [ra-
rp_y3oK, .teficrnyrcu1ax Ha noBepxHocrb ocHo,BaHHs, He-
ofxoaxuo flpnHflrb Bo BHHMaHHe cJreAyrorrlue Qaxlopu:
a) pa3Mepbr H Qopr'ry coopyxeFtrs; 6) pac,rroJroxeHne
coceAHr{x coopyx{eHHft;,s) r.ny6rany crpor{TeJrbHoro KorJro-
naua; r) ypoBHH r.r p€x{rrM ,rpyuronnrx BoA; A) KaneHAap-
HbIII rrJraH crpo,I,ITenbubrx pa6or; e) cnJrbr, 4eficr.nyroqne
Ha ocHoBa,HHe ,IIOCJTe OKOHqaHHfl CTpOHTeJTbCTBa (AO 3a-
noJrHeHHfl B,oAoxpaHuauqa) H ts frepnoA .HopMamHofi src-
[Jryaraur.rH.

_ Crponre.nbHbre csor?crsa y[JrorHrreMoro rpyHTa AoJix{Hbr
6u* trpeA9rasJreuu: a) o6u1u,rr,l onucaHue,M reoJr,ofnqecKoro
crpoeuur ocHoBaHHr H crpyKTypHbrx oco6enuocrefi nopo-
,uu; 6) KoM[peccHoHHbrMH KpHBnTMH c BerBflMr4 BTopnqHoro
cxaruq ,nocJre pa3rpy3Ku AJtfl, o6paeqon, B3fiTbrx c He.
HapyrtrenHofi crpy,xrypofi; Mecra B3rrufl np,o6 H Hx KoJrIr-
qCCTIBO HA3HATIAIOTCfl B 3ABHCHMOCTH O:T .IPEAIIOJIATACMbIX
pasMepots o6xa,uaevrofi roJrrr{n; n) ra6.iluq-eft Qneuuecxux
H M€xaHHrrecKHx csoficre rpyHTa (o6terr,tunfi Bec, roe$-
QLr4Ilenr $nlnrpaqutt, BJrax(Hocrb, qHcJro [rJracrr{qHocri,r,
flopllcTocrb, Mo{}rJIb cxHMaeMocTH ril Ip.).

2. Vqer cHflToro 6nrrosoro AaBJreHHs

Pacceruas HarpysKa Ha ocHoBaHI{e ,rtpLt ytrere
.llaBneHufl, IIO [peAJIOxe,HHIo HeKoTopbrx a]BTopOB
Aerffercrruo Qopnyae:

P :  P n - (,-+)'"
6rrronoro
[8], o,upe-

(5-  1 )

rAe p - pacqerHarr HarpysKa B rcef ctP;
pn - uoJrHoe AaBJreHHe, nepeAaBaeMoe noAorrreor? Syn-

IarMeHTa rpyrrry, n rcelcnz;
Et-'MOAyJIb C)I{H.MaeMOCTT{, nolyveuulrfi Ilo BeTBH

,U€pBU-qHO,FO CXaTHg ,npln ICIbITaHHI{ rpyHTa, B
rcelcnz;

Ez-MO[yJrb cx(HMaeMocrH, no.nyueuurrrl II,o BerBH
B"o'pfiquoro c)Karr.rfl uocJre pasrpysKn, B rcelcnz;

PA - 6ulosoe AaBneHr{e or ,Beca cHsroro rpyHTa jB
rcelcu2, oflpeAeJrfieMo.e no Soprrayne:

Pe : 
^{h; (5-2)

1- o6tevlsufi nec rpyHra s rcef cns (n cnyuae, Kof-
,{a ypoBeHb npyHToBbrx 'BoA HaxoAHTCfl Bbrrrre
oTMeTKH AHa KOTJTOBaHa, CJreAyeT yqecTb B3Be-
IunBaHHe fpyHra s so4e);

h - rty.6nna saJroxeHr,rrr ocnoBaHuff coopyx(eHnrr B
cJ.4.

B rou cJryqae, KorAa He flpoucxoAuT [rqAreMa .qHa Kor-
roBaf,a uocJle cHffTHg 6urosoro AaBJreIrHfi, T. e. E2:a,
Qopuyaa (,5-1) npuuuuaer Brr.rt:

(5-3)P  :  P n -  P a .
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3. Vqer xecTrocTn Qyn4arvreHra

Pacqer ocalIKH o6u.rHo rr
HbIX TOqeK xapaKTepHbrx cerreHH
H€)r(ecrKoro Syunarrreura guropa
COOTBETCTBIIH C DE3VNbTATAMU

I
Que. 5-1. Snnpw oca

Ntf o'npe.rl€JreH-
$yH,rauenta.4 clyqa€

@AAOX IIPITHHMAEICg B
cq€Ta.

HHf lMH:

K coopycrceuufr
a' bt c, -  ocarKa coopyxeHHs;

coopy)|(eHHsgP br cD - oca,..ua

llocrpoeuue gnropu ocaAoK xecTKoro coopyxeHlifl
trpotI3BoAflT npu6nnxeuuo, rpa
npn eroM cJr,eAyrouluMH coo6pa

HqecKLr, pyKoBoAcTByflcb

I coopyxeHl{rr .4onx(eH
HexecTK.ofo coopyx(e-

'a) o6T eu Snppbr ocaAoK >r(e
6urr paoen o6teuy srrropbr oc
HI Ig ;

6) uax.non x(ecrKo.ro Qynaar'r rrpH nrocxofi Banaq€
xop.4bI, coe,n.aHffrculefi
Bbrrll{cJrenuoti Aaa He-

AoJIlreH 6uru paBHbrM HaKJroH
rpaftune op,aHHarbr anropbr .oca
)KecrKoro coopyxrcHHrr ($nr.-5-

B) norotrrBa x(ecrKoro Syuaa a, npfMoyfoJrblloro B
[JraHe rrpu rrpocrpancrseuuofi qe AoJr)KHa 6urr npu-

't2 t;

@uz. 5-2. Snnpu oca no xapaftmeptbl.tr
cewHunJ4, coop

a-nraH coopy)KeHus i  6- no JTHHHH 1-2;
d - pa3pe3 no tnnuln 3-4i oca.[Ka Hexec'rKoro co-

a)

i-----l-

opyxeHHs; 'oca.qKa coopyxieHhs

OCA,4,OK THTPOTEXHH'TECRNX COOPWEHHN HA CBflsHbIX niVHTAX
26t

HflTa na,pa.rr.rreJrbHor? uaocrocrlr, n.poBe.qennofi q€pe3 xoHubr:
opAHHaT yrnoBblx roqeK onrcpbr ocaloK (uarcuuaJrbnoil,
MHHHMaJrbnoft n cpeAnefi H3 ocranbHbrx AByx), nuqucaeg-
nofi A.rq HexecrKoro coopyxerrufl (Qur. S-2).

4. K.naccnfi HKa\Hs, pacqerHbrx cflyqaeB
B o6uen cJyqae 3aAaqa ynnornegnfl .rpyHTa fl,BJrfl€Tcfl.

gaaaqefi  npocrpaHcrneuuofi ,  oaHaKo Ha npaKTHKe H€peAKo.
.BcTpeqarcTcg yc.loBHrr, BJrHflrorrlHe Ha xapaKTep pacnpe-
AeJreHHr nanpnxeHufi B rpyHTe raKHM o6pasou, .uro sa-
.4aqy MoxHo npn6.nnx.euHo paccMarpHBarb B HeKoropbrx
cJlyqaffx, KaK nJrocKyro .rlByxM€pHyro, a B ApyfHx, KaK
oAHOpa3MepHyro. gTH ycJr'oBtrfl oflpe,4enfroTcff KaK cooTHo-
rrIeHH€M pa3MepoB coopyxeHHrr n MouIHocTI{ cxHMaeMbrx
nJlacroB rpyuTa, TaK v xapaKTepoM BuerrrHefi .HarpyexH.

a) Oduopa*rilepHan saAaqa
OanopasuepHnrrl npoqecc ynJrorHe,Hufl xapar(Tepn3yercfl

TeM, qTO qacTl{4br cKeJreTa rpyHTa v Bo.4br B efo nopax
nepeM.erlarorcfl Bo Bcex roqKax rpyuronofi Maccbr Beprn-
KaJIbHc, npHrI€M B T,ogKax .np6ofi IIJrocKocrIt, nepneHAHKy-
.nnpuofi K BepTHKaJrr{ B o.[r1H H Tor xe MoMeHT Bp€MeHH,
BerHrrHHbr, xapaKTepH3yrotrlr4e npollecc 

ilrrJroTHeHlrrr, 
oA}I-

HaKoBbr  (cu.  [2 ] ) .
Oqeea4Ho, qro reoperuqecnafl.'cxeMa o.4HopagMepxofi

saAar{H HMeJra 6n Mecro B cry'qae coopyxenurr c 6ecro-
HeqHo 6onruruvu pa3MepaMl{ u cnlourrofi, e rro6ofi Mo-
M€Hr BpeMeHH paBuoMepr{o pacnpele.nessofi  uarpysxofi  ua
ocHoBaHHe. fpyHr flpe.(noJraraercr np.n sroM oAHop,o.iIHbrM
B nJrocKocTrx, IIepIIeHIHKyJrspHbrx HanpaBJreHHro ABu)I{e-
HHq qACTHI I .

CpanHeuue noryrl€Hnblx reopergqecKl{x BbIBo,tI'o,B c,lIaH-
IIbIMI{ ua6.irrc-qennfi noKagaJIo, tITo eclrr pa3Mepbl coopy-
xeHhn .u.ocraroquo BeJTHKI{, To npH H€3HaquTeJlslt,ofi uonl-
HO,CTH CXHMaer{OfO rpyHTa MO}KHO TpaKTOBaTb 3?Aflr{Yr
KaK o.lnopa3Mepnyro. Oruoruegue rrrupHHbr urorrraAn lro-
AorxBhr Syu4aveura K ToJrurHHe cJrofl cxHMaeM,oro rpyuTa'
AoJrxiHo 6urn trpl{ sroM 6oalue AByx, T. e.

r,qe b - rtrnprna nororxBbr $yn,uauenra;
h -,uoutuocrb clr(uMaeMoro cJrofl rpyHra.

6) Ilttocrcan dagx.uepHan sadatta

.(eyxuepHrrfi trpouecc ynJrorHeHHr xapaKTep'I43yertfl
TeM, qro 'qacrHqbt cKeJrera rpyHTa H Bonbr B er.o nopax
nepeMerqarorcs Bo Bcex roqKax rpyuroeofi Maccbl napaJl-
JI0.,'rbHo ueroropofi nnocKocru, IIpHqeM B ToqKax .rrro6ofi
npauofi JTHHI4H, uepn€H,rHKy.rrnpttoft K grori nJrocKocru B
oAHH H TOT x(e MOMeHT BpeMeHH, BeJrHqilHbI, XapaKTepfi-
3ylorrtHe npoq€cc ynJroTHeHHt, oAI{HaKoBbr.

Ha npaxrHKe pacqer t ro cxeMe nrocxof i  3aAaqlr  Be.rercg
npn .ttJIHH,e coopvxeHun, e 3 pa3a wlu 6o.nee np€Bbttua-
roqefi urr4pHHy. flpu onpe,le"'I€HHLt .a,JIHHbI coopyxeHHfl
MOX(HO YIIHTbIBATb I '  A.TIHHY HCNOCP€,U.CTBCHHO i lPHMHKAIo.
uIHx coopyxeuuft ,  ecJr l t  Hanpf lx(eHHfl  B ocHoBaHHH npu'
MbtKarorrrnx coopyxeHur? 6attsxr K coorBelcrByrolrluM Ha-

IIpflxrcHrrrM ocHoBHoro coopyxeHHfl.

5-3 .  OCHOBHbIE METOAbI  ONPEAEJIEHH'
HATIPf lXEHHH B TPYHTAX

Onpe,uereHue HanpqxeHnfi B rpyHroBofi ro.nqe npon3Bo-
AHrcH MeroAaMLI TeopHH ynpyrocrn. Hnxe paccMarpa-
Barcrcfl ocnoBnbre saAaqn (no4po6uee cu. [10]).
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l. Pacnpe.u,eJleHue HanpflxeHufi B cflyqae
npocrpaHcrBeHHofi saAaqH

a) !,eilcrltte cocpedorotieHHort cunot /

(Snr. 5-3)
Ecnu HaqaJIo Koop,4uuar pacnoJloxeuo B ToqKe [pHno-

x(eHnt cocperoroqenHofi cuJrbr P, ocu z HanpaBJIeHa Bep-
THKaJTbHO BHH3,  a  OCH X L l  A  paCnOJIOX(eHbI  B  fOpH3OH-

ra.nruofi nJrocKocrrr, orpaHuqHBarouefr noJlynpocrpaHcrBo,
To cocraBnnlourHe Hanpfl)Kel{Hr e rro6ofi TorIKe cpe.llr r11
HHx(e TorrKE npHno)KeHr{fl cocpe.uoroqeuHofi ci{Jrbr paBHbI:

3P zg

2x
;  (5-4)

6),il,ertcraue sepTurcartbHoti, npougsortbHo
p acnp ea e rte HHo it Haep a s Ku

] t i
- q

(2R * z) t2
( R + z ) 2 R

,  (5  -4 ' l

npqMoyfoJ[bgIrKa

IIpflMoyronbHEKa

oz
R5

rropManbHbre
cocTaBIr rouIHe
Hanpr) I (eHHf l ,
naparJrenbHbre
oc f lM  x ,  ! ,  z

u x -

3P f vzz
-  l ' -  |

2" [R' 
-r

3P f xtz
_ - l

2n LRt
(2R + z) xz
( R + z ) 2 R

r.Ee .r, U, z- KcopAr{Harbr paccMarp}IeaeMofi ToqKH;

R : V  x 2 * y 2 * 2 2 ;

;r - xog0Ququent 6oxoeoro pacufipeHufl.

<Dopuy.ry (5-4), Bbrpaxamqyrc tserutlnny cxi{Maloutux
nanpxxeHafr B rvlaocrBe rpyHTa AJrfl rrJrorqaAoK, ,[apan-

JIe.[bHblx rlJrccKocru, orpaHHrI]reanlqefi MaccuB, MoxHo
Hpe,4craBHTb B Br.I.[e:

P
5 z - K V

z

R3
(5-6))1,

l i

r i
l i

f i

E Ass
{CEHfi
r

z

I(:*ffi. ir:tx,+y'

pacqeroB rloJrb3oBarncR ta6.n. 5-1, r4e
xoe$SuuneHToB K B3aBHc[IMocrI{ or

(5-4',)

AaHbr 3Ha-
BEJII{qHHbI

!,tt npn6JrlrxeHHoro onpereneHHfi uanpr>reuufi Mox(Ho
pa3"4eJIHTb Harpyx€HHyto noBepxHocTb Ha 3Jr€MeHTbr H
Harpy3Ky Ha xaxlur f i  oreMeHT npHlr f f rb cocpeAoroqeuuof i
B ueHTpe r f lxecra aJreMeHTa. HanpnxeHHe onpe,rer l . r rce
gner\ teHTaprrbrM cyMl\ tHpoBaHHeM. Tax,  HattpHMep, c]KHMa_
rcll lee HanpttxeHne B sa.(aHHofi TorIKe onpeAengTcs 11o
Sopwty.ne:

" r : f rn ,
i:l

rle (l - xoaQ$wqlreHT, sHaqeHne Koroporo AaHo B 3aBH-
r;

cHMocTH or orHorrre*Hfl-- s ra6r. 5-l;

r ;-paccToqHHe or 3aAaHroi too*N Ao BeprHKanb-
iroft oct, npoxoA.sueft qepes qeHTp Trxecru
gJIEMCHTA.

Toquocrr rar(oro OIIPEA€TCHHq sABI,ICIIT OT OTHOIIICHHfl
l i
- ,  rAe
ri

li - 6Snrtnan cropoHa {rpfiMoynoJrbHoro 3Jre-

M€HT?, r'1 yxe o,flpeAeneHo BbIIIIe.
HafiAeHo, rrro npn:

li I

f ; Z
rrr4eM oxo.rro 6%;' l

< 
3 

- florperuHocrr oxo.uo 3o/o;

I
a 

T 
- norpeuHocrb oxo.no 2%.

B HerrcJopbrx cJryqaflx yAaJrocb rronyquTb roqHbre pe-
rrreHuff, BbIAeJrr{B 6,ecxoneqgo MaJlbre 3JreMeHTbI Lr IlpoI{E-
TerpupoBaB noJryqeHubre Bhrpax{eHuq .f"irg HanprxeHuft or
o,1noro sJreMeHTa B Rperenax ucefi rrJroruar?r.

.{.nr uparuoyronbuoro yqacrKa co cropoHaMr.r I u b, K
KOTOpOMy [pr.rJr.Oxe,Ha paBHoMepHo pacirpeAeJreHHafi Ha-
rpygKa HIITeHcI{BHocrbro p rcelcu2, Mo)r(Hc noJlb3oBarbcff
npu oIIpeAeJreHHH c)r(HMarounx uaripaxeHrafi 6z nor errr
r{eHrpoM n yruraMu $opuyaofi:

oz :  kP- (5-4-)

3naqe.sns xcl$$raunesra ft lagbr n ra6t. 5-2 n 5-3.
flpu no.,ru3oBaHr.ra ra6lnqauu cJreAyeT yqecrb, cro ecltn

II3BeCTHO Hir,Ilpfix(eHHe Anfl yrnoBblx TorreK, Tio IIo fieMy
MCT.O,{OM CYMMITPOBAHVfr JIE|KO .ONPEACJIHTb HATIPSX(EHEC
,4as .nrc6ofi roqxu rroJrynpocrparrcrBa.

flpu sr"'onr MoryT B,crperurbcfi cJreAyroulne rpt{ cJyqas.
1. To,ma M HaxoAr{Tcff Ha KoHType npflMoyroJrbHuKa

.rtaBJlegr{fl (Our. 5-4,a). B sroM cnyqae

5 z  : 5 7 r *  6 2 ,  '

fAe o", - yrnoBoe HanprrxeHHe oT
Mabe;

6?,2 - yrJIoBo€ HarlpffxeHHe oT
Mecd.

2. Toqxa M uaxoruTcrr BIIyrpH rrpflMoyronbnuKa ,qaBJIe-
truir (6nr. 5-4,6). B erou cryqae

62: 62r + ozz + 6zs * or, ,

fAe 6zL, o.2, o"3, orn -yfJIoBbIe HaIIpfixrcHtrf o/t qeTH-

pex flpfi Mo,yroJIbHHKOB.tbue. 5-3
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Tadnuqd 5-l

KoaQQnqHeHTbr' K, coorsercrByrc'.Ilre ornoue n^n L
z

0 , 0 0
0 , 0 1
0 , 0 2
0 , 0 3
0 , 0 4

0 , 0 5
( ) , 0 6
0 , 0 7
0 , 0 8
0 , 0 9

0 , 1 0
0 . 1 I
0 , 1 2
0 , 1 3
0 ,  1 4

0 ,  i 5
0 ,  16
0 , 1 7
0 , 1 8
0 , 1 9

0 , 2 0
0 , 2 1
0 , 2 2
0 , 2 3
L) ,24

0,4775
0 ,4773
0 , 4 7 7 0
0 .4764
0,4756

0 , 4 7 4 5
0. ,+732
0  , 4 7  1 7
0,4699
0,  4679

0,4657
0 .4633
0,4607
0.4579
0,4548

0 . 4 5 1 6
o,44t2
0,4.+46
0 ,4409
0,4370

0,4329
0,4296
0,4212
0 ,4 t97
0 , 4 1 5 1

0  , 2 5
0 , 2 6
0 , 2 7
0 , 2 8
0 , 2 9

0 ,30
0 , 3 1
0 , 3 2
0 , 3 3
0 , 3 4

0 .  35
0 , 3 6
0  ,37
0 , 3 9
0 , 3 9

0 , 4 0
0 , 4 1
0 ,42
0 , 4 3
0 ,44

0 .4103
0,4054
0 ,4004
0,391;4
0 ,3902

0 .3849
0 ,3796
0,3742
0 ,36E7
0,3632

0,3577
0 ,3521
0 ,3465
0 ,3408
0 ,3351

0,.1294
0,3238
0 , 3 1 8 1
0,3124
0,3068

0 , 3 0 1 1
0,2955
0 ,2899
0,2843
0 ,2788

0 , 5 0
0 , 5 1
4 , 5 2
0 . 5 3
0 , 5 4

0 , 5 5
0 . 5 6
0 . 5 7
0 . 5 8
0 , 5 9

0 ,  60
0 , 6 1
0 , 6 2
0 , 6 3
0 , 6 4

0 , 6 5
0 ,66
a , 6 7
0 , 6 8
0 ,69

0 , 7 0
0 , 7 1
0 . 7 2
0 ,73
0 , 7 4

0.2733
0,2679
0,2625
0,2571
0 , 2 5 1 9

0 ,2{66
0  . 2 4 1 4
0 ,2363
0 , 2 3 1  3
0,2263

0,2214
0 , 2 i 6 5
0,2117
0,2070
0,2024

0  ,1978
0,  1934
0  ,18E9
0.  lE46
0.  1604

0,1762
a , l 7 2 l
0 ,  1 6 8 1
0 , 1 6 4 1
0 ,  l6c3

0 , 7 5
0 , 7 6
0 ,77
0 ,  78
0 , 7 9

0 , 9 0
0 , 8 1
0. . \2
0  ,63
0 , 8 4

0 ,  E 5
0 , 9 6
0 .87
0  :s8
0 ,89

0 , 9 0
0 , 9 1
0 , 9 2
0 ,93
0 ,94

0 ,95
0 , 9 6
0  ,97
0 , 9 8
0 ,99

0. r565
0,1527
0 ,  l49 l
0 , 1 4 5 5
0,14 ' t -0

O,  I386
0,  1353
0 , 1 3 2 0
0 ,  1288
0 , 1 2 5 7

0 , 1 2 2 6
0 , 1 1 9 6
0 , 1  1 6 6
0 ,  i  138
0 , l l l 0

0 ,  1083
0 ,  1057
0 ,  103  I
0,  1005
0 ,09B l

0,0956
0,0933
0  ,0910
0 ,0t87
0,0855

1  , 0 0
1 , C , 1
l , c 2
1 , 0 3
1 , 0 4

I  , 0 5
I  , 0 6
|  , 0 7
l , c " \
I  , 0 9

l , l 0
l , l l
|  , 1 2
i , 1 3
r t 4

1 ,  1 5
1 , 1 6
|  , 1 7
1 , 1 8
1 , 1 9

1 , 2 0
l , 2 l
1 , 2 2
1 , 2 3
1 , 2 4

0 ,0944
0 , 0 t 2 3
0,0, :03
0,07b;3
0 , 0 7 6 4

0 , 0 7 4 4
0 , 0 i 2 7
0 . 0 7 0 9
0,0(_ig l
0 , 0 6 7 4

0,  c65g
0,  0641
0 ,  ( ,626
0 , 0 6 1 0
0,c595

0 ,0454
0 ,0443
0 ,  0 ,33
0.44'2',)
0 ,  0 4 1  2

,25
, 2 6

1 7

O Q
t  

/ \ )

, 2 9

I  , 50
l , 5 l
t , 5 2
I  , 5 3
I  . i i 4

0 ,025  1
0 ,0245
0.0240
c,0234
0 ,0229

0,c224
0 , 0219
0 , L 2 1 4
0 , c209
0 ,020+

1 , 8 0
1 , 8 2
1 , 8 4
l , t 6
I  , 8 8

, 9 0
,92
,94
, t ,6
,99

Koa$Qu-
t iuenr K

0 ,  c  1 r 9
c,a l24
0 , 0 1 l 9
0 , 0 1 1 4
0 , 0 1  0 9

0  0 1 0 5
0 , 0 1 0 1
(),0c97
0 ,0093
C,  OOEg

0,0c65
0 , 0 0 7 0
0,  0058
O,  CO4B
0,00- ,0

0 ,0034
0,0029
0,0024
0 ,0u2 I
c , 0 0 1 7

0 , 0 u 1 5
0,0007
0,0004
0,0002
0 ,0c0  I

,30
, ' ]  I

, 3 2
,33

,5 i t
, 5 6
, 5 7
, 5 8
,59

, 6 0
, 6 1
.62
,63
, 6 4

,65
,66
, 6 7
, 6 8
, 6 9

0,c4a2
0,0393
c,0394
0 ,0374
0,03651 , 3 4

I  . 35
1  ,36
,37
,38
,39

,40
. 4 1
,42
,43
,44

I  ,45
1  , 4 6
1 ,47
1 , 4 8
I  , 4 9

0,0357
0,0348
0, c340
0 ,0332
0,c324

0 . 0 3 1 7
0,0309
0 ,0302
0, 0295
O, O2EB

0,0282
0,0275
0,0269
0,  c263
0,0257

0,0200
0 , 0 1 9 5
0 , 0 1 9 1
0  ,01  B7
0 , 0 i  g 3

0 , 0 1  7 9
0  , 0 1 7 5
0 , 0 1 7 1
0 ,0167
0 , 0 1 6 3

0  ,01  60
0 , 0 1  5 3
0 , 0 1 4 7
0 , 0 1 4 1
0 , 0 1  3 5

2 ,  C0
2 , 1 0
2 , 2 0
2 , 3 0
2 , 4 0

2 .50
2 , 6 0
2 , 7 0
2 , 6 0
2 ,90

3 , 0 0
3 , : o
4 , 0 1
4 ,50
5 , 0 0

0, f,r58l
0 ,0567
0,0553
0,0539
0 , 1 5 2 6

0 , 4 5
0 , 4 6
0 , 4 7
c , 4 8
0 ,49

0 . 0 5 1 3
0, osot
0, c4gg
4 ,0+77
0, 0466

1 , 7 0
1 , 7 2
I , 7 4
l  , 7 6
1 , 7 8

Ta6nuqa 5-2

3uaqenns xoesQuqu€Hra fto n Sopuya?- az:koP A.nr TOqeK noA qeHrpoM 3arpy)KeHHoro [pqMoyroJIbHHKa

OtHouesue c ropoH r rp rMoyroJrbHr{Ka
I

b

(naocxpn
3raaqa

- z
v -

b

2 , 0
3 , 0
5 , 0

0 . 3 1 0
o : 2 1 0
0 , 1 3 0
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rJIABA NflTAfl. PACTTET OCANOK THTPOTEXHHqECKHX COOPDKEHHf, TTA CBfl?HHX TPYHTAX

a

cDue. 5-4

3. Toqxa M naxoturts BHe [pflMoyroJtbnnKa AaBneHufi
(Sur. 5-4,a). B erou crryqae

oZ: oZ, + sZ2 - oZ, - ot^ ,

- yTJIOBO€ Hanpflxe,HHe OT npfMoyrOJIbHHKa

Mhbe;
- yfnoBoe Hanpsx(eHHe oT [pfMoyroJIbHHKa

Mect;
o"s yrnoBoe HanpffxeHHe OT npsMoyroJlbHHKa

Mhag;
o"n - yrJtOBOe Ha[pflxeHHe Crr UpflMOyI\OJIbHHKa

Medl.
Sror [pH€M nc3BoJIreT yqecrb HaflpnxeHl{fl, Bo3HHKarc-

IILIe B TOJUIe rpyHTa, He TOJIbKO OT OCH'OBHO|O COOpyXe-
Hux, Ho H or cocei.Hux coopyxettufi.

2. Pacnpe4eJleHHe Hanpcxelrufi B cryqae
nJrocKofi SaAaqH

a) !,eficraue cocpeAorotteHHoti cttrtbt
(cocpedoroLleHHan noeoHHafl. HaepAsKa)

(Snr. 5-5)
ARaloruqno npocrpancrseHuofi 3altaqe 3Ta 3a.uaqa sB-

.rrffercrr npocrefiruefi, Ho B To )I(e BpeMfl octtosHofi cpq{,u
gJocKHx. 3aAaq.

E e c

ql

rA€ ozr

v- U",

xe/
t?r1

a

@ue.5-5
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mq-H_opua.nrubre cocraBJrslorqHe nanpflxeHns a ap6ofi'
xe M 6yayr:

Q 2 :  -

6 _ _- v -

2p zg

; ' 7 ;
2 p  

. y t z
7 t  7 a '

(5-7)

( 5  - 8 )

6) !,eficraue pazHoilepHo pacnpeAenefiHoti
HaepasKu

(Su.. 5-6)
flonepxHocm rpyHTa HarpyxeHa noJrocoodpasnofi Ha-

rpyexoft urupIaHoft b, uxreucuBHocrbro p rce/cmz. Cyuunpyr
Hanpfl)KeHr,rfl oT oTAeJrbHbrx 3JreMeHToB, nGIlyqHM HopManbr
HHe cocraBrqroulue Hanprx(eHus s nro6ofi roqxe:

<Due. 5-G

p f ^  I
6 r : -  _  l F , * ; s i n 2 p 1  

- ( t p t -
t v L l J

I - * ''n (t zP'11 ; (5-s)'
z l

D l- te v :  ; L P ' - t  s i n 2 P ' - ( t  F ' ) +

l t
+V sin (t  2P,) l  (5-10)

3nax (+) n€peA ^p2 rpuHHMa€rcfl li'rfl ros€K M, te'
xauux BHe BeprHKaJIbHbtx n.nocrocteft,  orpannquBapu4lx
paBHoMepuo pacnpe.lei leHHyro lrarpy3Ky, a sHaK (-) -
i.nq roqeK M, nexaurnx BHyrpH yKa3aunbtx n.nocxocreft-
Peay.nrraru pacqeroB no erHM Sopuy.nau npHBeAeHbI B
ra6a. 5-4, rle oz H ay BbIpax<€HbI B AoJIflx or HHTeH-
CHBHOCTT{ Harpy3KH p.

6) n,eilcraue HepalHo.MepHoil naepryKtt,
ileHftoL4ertcn no saKoHtl rpeaeonbHuKa

(Sur. 5-7)
f loaepxnocru rpyHra Ha yqacrKe unpauofi b Harpyxe-

Ha c  nepeMeguo f i  
-  

no  uHpHHe HHTeHc t IBHocrb to  oT  0  Ao

p rcefcuz.  Cyut ' t t tpyf l  Hanpr)K'eHHff  or  oraeJlbHblx 3r IeMeH-

ToB, nonyr{HM cocraBJlflroulne HanpflKeHnr 'B lrc6ofi roq-

we M:

p z t  I
oz - - 

fr lttn' 
Fr - sine Pz - ts 9, (F' +

I  1  - \ l
* :-  sin 29r-9r- ^ sin 2P, |  |  ;  (5-l l )'  

2  2  ' - l l



PA3,TEJI tIEPBbIfl. OEUHfl2t)6

P Z T ,oy : - 
*a l(.orr 

9r-2ln cos pr-cos2 9r*2ln cos,3s)-

- r g u ,  ( u , -f  . t .29,-F,*f .,nrp,))] . (5 -  r  2 )

flpuueu yrnbr 'i, 
H Fz , cocTaBJrfeMbre c BepTur(aJrbro

pan[ycaMn, npoBereHHbrMx K Aaunofi  Torr i ie I{3 KoHuoB
YqACTKA, CJCAYCT CqI,ITATb IOJIOX(HTCJIbHbIMII NPH OTCqETE
Hx or BeprHKaJrH no qacoBofi crpe.nxe u ,orpu(areJibHbrMH
npH orcqere ttporuB qaco'eofi crpeJrKH.

Cxuuaroulrle HauD,flK,eHHfl 62 Mo)r(,Ho ofipe4enqrb H Iro
ra6n. 5-5.

Que. 5-7

Ta1nuqa 5-4
Bgttlt luHu nanpnxreHnfi Gz, 6y, Bblpar{eHHUe B AoJrfix or rrHTeHcHBHocrr{ paBHoMepHo pacflpeAe.neHuofi

Harpy3KH p.

I
t -
I U
t v

I
l o
t v

1 , 0 1 , 5

- r z
" : - T

0
0 , 2 5
0 ,50
0 , 7 5
I , 0 0
I  ,25
I  ,50
1 , 7 5
2 , 0 0
3 , 0 0
4 , 0 0
5 , 0 0
6 , 0 0

I  , 0 0
0 , 9 6
0 , 9 2
0 , 6 7
0 , 5 5
0 , 4 6
0 q 0
o,as
0 , 3 1
0 , 2 1
0 , 1 6
0 ,  1 3
0 , 1 I

1 . 0 0
0 ; 4 5
0 ,  l g
0,  c8
0 , 0 4
0 , 0 2
0 , 0 1

1 , 0 0
0 ,  g 0
0 . 7 4
0 , 6 1
0 , 5 1
0 , 4 4
0 , 3 9
0 , 3 4
0 , 3 1
0 , 2 1
0 , 1 6
0 ,  l 3
0 , 1 0

I  , 00
0  ,39
0 , 1 9
0 , 1 0
0 , 0 5
0 ,03
0 , 0 2
0 , 0 1

0 ,50
e , 5 0
0 , 4 8
0 ,45
0 , 4 1
0 , 3 7
0 ,33
0 . 3 0
0 , 2 8
0 , 2 0
0 ,  1 5
0 , 1 2
0 ,  1 0

0
0 ,02
0 , 0 8
0 , 1 5
0 , 1 9
0 ,20
0 , 2 r
0  . 2 1
0  ,20
0  , 1 7
0 , 1 4
0 . 1 2
0 , 1 0

0
0 , 1 7
0 , 2 1
0 , 2 2
0 ,  l 5
0 , 1 1
0 , 0 8
0 , 0 6
0 ,c5
0,02
0 , 0 1

0
0
0  ,02
0 ,04
0 , 0 7
0 ,  1 0
0 ,  1 1
0 , 1 3
0 , l 3
0 ,  1 3
0 , 1 2
0 , 1 1
0 ,  1 0

0
0 , Q 7
0 , 1 2
0 , 1 4
0 , 1 4
a , l 2
0 , 1 0
0 ,09
0 ,07
0 . 0 3
0 , 0 2

0
0 , 0
0 , 0
0 , 0 2
0 , 0 3
0 ,04
0  ,06
0 , 0 7
0  ,08
0 , 1 0
0 , 1 0
0 , 0 9

0
0 , 0 4
0 , 0 7
0 , 1 0
0 , 1 3
0 , 1 1
0 .  1 0
0 : 0 e
0 , 0 8
0 , 0 4
0 ,  c3

0 , 5 0
0,35
0 , 2 3
0 , 1 4
0 , 0 9
0 , 0 6
o,  04
0 . 0 3
0',02
0 , 0 1

Ta6nu4a 5--b

Be.nnqnsu uanpnxeHnfi oz B Jrvnefino ne$opMupyeMoM MaccHBe rpu fleficreun norocoo6pagnofi HarpyBKH,
MeHnrculeficc no gaKoHy rpeyroJrbHnKa, BhrpaxeHHhre B ,qorcx or MaKclrnaaarHofi uHTeHcItBHocrH Harpy3KH

1 , 0

v
Y ' = -  o - 1 , 5 -  1 ,0 -0,5

I
,,5 

I 
2.0

, z
b

0 ,00
0 , 2 5
0 , 5 0
0 , 7 5
1 , 0
1 , 5
2 , 0
3 0
4 ; o
5 , 0
6 , 0

0

0 ,002
6 ,006
0 . 0 1 4
0.020
o :033
0 ,050
0 , 0 5 1
9,047
0 ,041

0

0, c03
0 , 0 1 6
0 ,025
0 ,048
0  ,061
0 ,064
0 ,060
0,052
0 ,041

0
0 , 0 0 1
0 .023
0 ,042
0 , 0 5 1
0 ,096
0 .092
0 ,080
0,067
0 ,057
0,050

0
0 ,075
0,127
0 , 1 5 3
0 , 1 5 9
0 , 1 4 5
0,127
0 ,096
0,075
0,059
0 ,  051

0 , 2 5
0,256
0,263
0 ,248
0,223
0 ,  178
0 , 1 4 6
0 ,  103
0,078
0 ,062
0,052

0 ,50
0,480
0 , 4 1 0
0,335
0 ,275
0 ,200
0 , 1 5 5
0 ,  104
0 ;085
0,063
0,053

0 , 7 5
0,643
0,477
0 , 3 6 1
0 ,279
0,202
0 , 1 6 3
0 , 1 0 8
0 ,082
0,063
0 053

0  ,50
0,424
0 ,353
0,  293
0,241
0 ,  1 8 5
0 ,  153
0 .  1 0 4
0 ,075
0 ,065
0 ,053

0
0  0 1 5
o,oso
0 , 1 0 9
0 , 1 2 9
0 ,124
0 ,  1 c 8
0 ,090
0,073
0 , 0 6 1
0 ,050

0
0,003
0 , 0 1 7
0 ,024
0,045
0 ,062
0 ,069
0 , 0 7  I
0 ,060
0 , 0 5 1
0 ,050

0

0,003
0,009
0 , 0 1 3
0 . 0 4 1
o:obo
0,050
0,049
0 ,047
0 ,045



TJTABA NflTAfl. PAC'TET OCAil,OR TH,\POTEXHHITECKI'IX COOPY)KEHHN HA CB'I3H,IX TPYHTAX

e) ,4,eficraue Haepusnu npousaortbHoeo auda
AauHultlll ra6l. 54 u 5-S MoxHo rroJrb3oBarbcs B

cnyq3s nlocxofi  3aIaqH A.[f l  npou3BoJrbHoro BHAa Ha-
rpy3KH. Tax, HarrpHMep, ecJrH anropa sHerxlr€f i  Harpy3KH

rbue. 5-8

RMeer _BrrA Tpaflerlr{H c xpafiirulru opAnHara}tn po H pt
(Qur. 5-8), To cJre.Eyer cyMMupoBarb Hafi,pfl)r(,eHufi, o,[pe-
{eJIeHHbIe Ant paBHoMepHo pacnpeleJreuHoft HarpysKl,r HH-
TeH'CHBHOCTbTO po H !.Jtfr. Uai{essrculefics no saKoHy Tpe-
ynonbHuKa c HHTeHcHBHocrbro or 0 lo p:pt-go.

tDue. 5-9

Ec.nn HarpysKa Ha fioBep,xH'ocrb rpyuTa saAana Her(o-
ropoft rpnrofi (Sur. 5-9), ro c npn6.irux<eHr{eM ,HaxoAffT
cyMMHpoBaHHeM gHarleur.rfl uanpax<eHnfi, pas6unan 3a-
LaHHyIo S.IIlopy Ha pflA yqacTKoB l{ B (npeAeJlax Ka)IL4orO
yqacrKa saIaHHHft gaKoH LrgMeHeHHfi Harp'ysKu 3aMenfffl
Tp anerlonqa.uruofi snrcpofi .

3. OnpeAeJreHHe aKTHBHofi sonnr

Cxnuarcqge HafipfixeHtrfl or Harpy3KH, npx.nox,e,lrHofi
ga ,noBepxHocru, c r.ny6urofi 6ucrpo yr\{eubrrrarorcfl. 3ro
-{aeT B03MO}KHOCTb rIpH pacrreTe @aAOK B CJryqae, KOfAa
cKaJrbHafl nopo.u,a gaJreraeT Ha 6o.nruroli r.ny6nue, [peHe-
6pevs MaJIbIMH Hanpflx(egHfr,Mrr H ytIHTbIBarb'Hanpflx(eHgfl
ToJrbKo B BepxHIIx c.rlofix rpyuTa, HasbrBaeMbrx axrfieuoli
souoft. t{aue Bcero rny'6utty axrneHofr 3oHbr AJrfi r(ax(Aofi
pacverHofi Beprr{KaJrl{ oflpcAeJlflIor no QopMyJre:

6 z  1  0 , 2 I H  ,

;IAe oz - cxllMalouee H&flpfi)KellHei

1 - o6reuuufi Bec rpyHra;
H - rny'6nna axrueHoft 3onbt.

(5-13)

267

5-4. METOAH OIPEAE.NEHHfl TIOJIHOH OCAAKH
l. HenocpeAcrBeHHoe rrpHMeHeHHe

nHHefiHofi sa4auu

Ec-tu caoir rp)'HTa paBHoMep,Ho c)KHMaertfl B ycroBHqx
HeBo3MoxHocrH 6orcoeoro pacurupeHufl, To oca-li<y Mox_
HO Onpe,leJnTb KaK pa3Hocrb HaqaarHofi u xoHeqnofi  Bbr-
corbr croq rpyura: S:h-h, (Ssr. S-10,a). Be.ryuqnHa
n H3BecrHa, a BeJHTIHHy h' MoxHo .o[p€]enuTb Hg roro
ycJroBHff, qro o6ter,r cKeJrera croa6lrxa -fpyHTa ocraerct
npH ocaAKe nocTosHHbilu, a ocaAKa npoHcxo,{,HT 3a crler
yM€HhureHufl flop. B pesy;rnrare noJryqaeM:

r .q,e h-HaqanbHar Bbrcora cr-rof i  rp,yHTa;
e1-xoaSSuUnenr nopr.rcTocrr.r rpyHTa, coorBercrBy-

rcutuft ycnoBHrrM ero ecrecrBeHHoro 3aJr€raHHrr;
e2 - roaQonuueHr nopHcrocrH rpyHra, onpeaeleHHufi

ilIpH yBeJrr4qeHr..ru Harpy3KH, coorBercrnyrculsri e,,
Ha BerHrrHHy pacqeruofi  Harpy3KH p.

cDoprr,ryae a.ns S Mo,>r(Ho rrplrAarr H Apyryro Sop,uy:

A D
s : f t

l * e r '

E | - E z
r \ e  a  -  t g  a :  -  

_ -  ( c u .  Q u r .  5 - 1 0 , 6 ) .
. p

o)

PH/rrz

P 
t/cuz

(5-  r  4)

(5-  ls)

@ue. 1-fu
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Ha npaKrnKe srn Qopuyau
ocaJI,oK Tex coopyxeHnfi, Axfl
paBeHcTBo:

,npHMeHHMbr Anfl pacqeTa
KOTOpbTX BbrnoJrHfleTcf He-

nqe b - rnupr.r,Ha noAotxBbr coopyx(eulls;
/t - loaulnua cxuMaeMoro cJrofl rpy,HTa.

2. MetoA cyMMHpoBaHHfl 4e$oprvraunfi

Ec;ru cra.nunnfi rpyHT 3aJrefaer 6o.nee ray6oxo, qeM B
IIpeAbrAyueM cJryqae, To Henocp€AcTBeFIHoe npHMeHeHIle
Sopney.n .nnnetisoft 3aAaqu .uae, 6o.nbuue pacxo)I(AeHnr c

@ue. 5-11

$axrzvecKnMl{ oca.ILKaMH. B gtou cryqae noJIHaff ocallKa
xaxofi-.nrn6o ToqKH Harpyx€Huofi uoaepxHocrn onpeAeJlner-
cr cyMMHpoBaHH€M ae$opuaunfi  oraenbHbrx SJIeMeHToB
hi eepruri.nuHofi npH3Mbl rpyHra rIoA paccMarpusaeMofi
roqr*oi (Ssr. 5-11) no QopuY.ne:

n
f-t

5 - )r\,hi,
i : l

rAe L hi- a6,coarctgoe cxarl'Ie B crr or.(eJlbH'0ro 3neMeu-
ra sePruxaanHofi t tPH3Mbl rPYHra;

hi - Bblc,ora B cJtr pa'ccMarpHBaeMof'o SJreMeHTa-

a) Onpe)eneHue de$opnat4uu enetileHra
no $opnyne rtuHertHofi sadazu

f lpeAno.naran, qro ota.e"nusuft 3JIeMeHT HaxonrTcfl  B,
ycnoBHflx o.1Hopo,u,Hot'o Hanpflx{euHoro cocroqHufl, 6es Bo3'
Mo)KHocrH 6orosoro pac[IHp'eHutl, Moxuo orlp€AeJlurb:

(5-16)

Lhi:hr#r; (5-17)

rAe

a l : (5-18)

Eri-xoaSSllunenr uopucrocru paccMarpuBaeMoro
,c,rofl rpyHTa, coorBercrnyrculnfi ycJroBuflM ero
ECTECTBEHHO.NO SAJICTAHHff ;

ezi-xos$snuuenr nopHcTocTH rpyHTa, .o,ilpe,4ene,H-
uuri npu yBeJHr{eHHH Harpy3Ku, coorB€TcrByro-
ilrefi Eri, Ha BeJIr.IrIHHy cxffiMalotrlero Hanpfl-
xeHHf f  6  z i i

azi- BeJTHTIHHa C){nMaloqefo HarrprrxeHHfl B qeHTpe

Tq)K€CTH SJIEME.HTA.

B.elnquua uo.nuofi ocaAKH B 3ToM cJrfrae oilpe.leJu{Tct
no Qoptrryue:

etl-ezi .,qzI

n

s :  I  o .  
a t o z i

i ! ' l * e r ;

i: l

(5-re)

(5-20)

(5-221

6) Onpedetteuue de$opttaupu aneJweHra c Aqerotw
6CeX rpex Ko.til,noHeHTog Hop.lwal,bHbtx

HLnpffitceuuil (or. oy, ox)

Ans coo,pyx<enufi, paocMarpllBaeMbrx B pa3pe3o rrpo-
crpaHcrBeHHofi saAaqH, BepruKanbHyro 4e$opMaqnlo Kax(-
AOI.O gJreMeHTa MOX(HO Onp€IeJIfiTb C yqeTOM BCeX TpeX
HopMaJrbHbrx HanpRxeuufi,,ueficr'nyrcIlrux B qeJITpe rl)Ke-
cru or reMeHra (cu.  [ l ] ) :

o z i - * ( c * i { o y ; ) e t i -  e t i

6 . r ; * o n i ] - c 2 i  1 * t r i '

Lhi:f 
*.

rAe pt- x.oo{r$rqxeHr 6oxoeoro pacllnpeHuff nJrfl AaH-
Holo rpyHTa. Octa.nlssre BeJILIqHHbI y)Ke onpe-

.ICJICHbI BbIUIE.

B c.nyuae nlocxofi ae$opt"rauun Qoptrly.na ynpoluaerc'fl,

1211 KOK ox MOXeT 6Urr  Bblpax(eHo qep€3 6y H oz I {3

ycJloBr,rs paBegcrBa Hynlo cocrsBr'telourefi aeQopMaquu no

ocrr x:'

l ( l  -p) ozi - I loyrl -'1i---2L (5-21)
oni  *  ozi 1 * e r l

6) Cnoco1 BHOC

flp,elnolaraercfl, qro paccMarpHsaelvlutfi gneMeHT rpyH-
Ta Haxo,a,uTcrr B yc, ' IoBHsx cso5olHoro,6orosoro pacunpe-
HHq,  T.  e .  qTO oy i  H ox i  paBHbl  HyJI IO.

3aancuMocrr  u6x ly  HanpsxeHHrMH H . leQopuaunf lMu
npHHHMaercrl  .nHHefiHoft,  orKyna tnf l  BeJIHqHHbI a6co.nrcr-
Horo cx(arns 3JleMeHTa rpyHra r loryqeua Qoptt ly.na:

Lhi :  or?r ,

rAe hi- Bblcora paccMarpuBa€Moro eJIeMeHTa rpynTa;
6zi - CpeAHee C}KHMaIOuIee Hanpt:XeHHe .nAg 3IeMeH'

TA;
Ecl - MOIynb cx(HMa'eMocTH, Onpe.r,e.rlgeuuft tro AaH'

HblM npo6uux HarPY3oK.
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floanaq ocaAKa onpeAennrcr Qopuyaofi:
n

s :  I  n , ?  '-  L o i
i:l

6-nl

M"lyro cx(HMaeMocTr.r Eo, asa.roraqHur.i M,oAy.np Hop-
uaasuofi yupyrocru AJrfl TBepAblx reJr, Ho xapaKrepn3ylo-
qufi o6uryro aeQopMa[Hro rpylrra, a He ee ynpyryro sacrb,
M.ox(Ho onpeAenuTb H npn noMouIH Kor\{npeccu,otruoft r<plr-
nori uo Sopr'ay.ne:

r  f l ( l + ' , )
L 0  -  

,
&

e I OIIp,0.[,eJIeIIbI BblIU,e, a

^ (1 -  €o)( l  *  2Eo)
p : -'  

l * € o  
'

r.ae Eo - xoa@@uqaeur 6oroeoro AaBJreHHfl rpyHra B co-
CTOfl,HHII TIOKOfl.

3. MeroA yrJroBbrx roqeK

- Sruu MeroAoM MolKHo ,troJrb3oBarberr rns onpeAereHlrq
noauofi ocaAKH B cryqae [pocrpaHcrseHHofi 14 urocKofi
3?A?s  ( cu .  F l ) .

OcaAxa yr"nonoli TorrKH npffM'oyroJrbHoro rz6xoro Syn-
.{,aMeHTa, Harpyx<eHHoro panHoltepuoft narpyexofi, M,oxer
Surr BbrqucJreua no SopMyne:

GplrqeM 4 H

I

(5-24)

(5 -25)

tae b - IrrHp'HHa pacrrerHoro npfiMoyroJrbHl,rKa B cil;
p - pacqerHafi paBHoMepHaE HarpysKa B rczfcn?;
E - r'roayJrb c)r{LlMa,eMocrrr rpyHTa ocnoBanuq e rcef c.ruz;

f
1,0

Q:8

vot
@uz. 5-12. I-pa$urc dttn eoruucneHufl ocadorc
nod ,zu1rcoi l  f ia inonepruort  nazpysrcoi l ,  pac-

np edettenruo d no np fr.iltoy ?o rtb H uKy

3,rl

4 (

/2

I

?
=U-uJ

t-fl'
NLo

2 > Wl l
* i <

/ \?

3€

/,

I Nl.6

/

I
I
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f - xo:QQHr{HeHr, easucsuufi or ornocnre.nusofi
T

pacqeTHofo upEMoyfoJrbHHKa n oT

h
orHocureJrruofi r.ny6HHbr 

; 
clKuMaeMofi ronutx

ocuoBauurr, Baa.ar rpaQuxou (Qur. 5-12);
I - a6conrorHarr AJrvHa pacqerHoro npflMoyroJlbHuKa

B Crl;
h - a6cottrornaff my6una cxr{r{aeMoro cJrofl rpy,rrra

B CTt.

Ec.rrpr roqKa, oca.qKa xoropofi oilpegeflqer€q, pa,c{r,o.rrox<e-
Ha Ha nepHMerpe HJrH BHyrpH HarpyxrcHHoro $yHAaMeHra,
TO 'ee cJre4yeT paccMaTpHBaTb KaK yrnoByro TOqKy He-
cKoJrbKHx pacuerHsrx npflMoyroJrbHllKoB u o6utyro oca"(Ky
ofl pe.4eJIHTb cyMMHpoBaHHeM.

4. MeroA sKBHBaJIeHTHoTo cf loc rpyHTar

Melol gKBHBaJIeHTHoTo cJl,ofi co,croxT B ToM, r{To, BMecro
oca.uKr{ Qyu4aueura, LIMelouler,o sa/laIIHble pa3MepbI, olt-
peAeJrfleTcs paBHoBerHKaq ocaAKa cJIofl IpyHTa, HaxoAq-
urefocg B ycJroBHsx paBHoMepnoro clKaTHn 6es Bo3Mox-
Hocru 6oroeoro pacuJHpeHHx.

3rnlr caMbrM rrpocrpaHcrBeHHan gaAaqa cB'oAHTcfi  K
oAHopa3Mepuofi, qro oco6eHuo Bax(Ho npl,t ofiperenenlln
[poTeKaHHfl oca,4KH BO BpeMeHH, TaK KaK E gTOM CJIyqae
perxeHHe Moxer 6sIr l  npeAcraBneno B 3aMKnyroit  Sopue.

Ta1ttrtua 5-6

3HaqeHHq roeQSuqueHra <oo

I

Qopva sarpyxeuuoft
nnourajlH

3HaqenHq xoaQ$uulreHra to. ,tt.Ilf,

oflpeteJeHllg ocaJLKH

ruII{Ebr 
t

Kpy.

KeaApar  a
L

_  _ - - _  I
b

I  , 0 0

l , l 2

1  , 3 6
I  , 5 3
|  , 7 8
1 , 9 6
2 , 1 0
2 , 2 3
2 , 3 3
) d ,

2 . 4 9
2 , 5 3
2  , 9 5
o  , 2 6

3 ,42
3 , 5 4
4 , 0 0

0 , 8 5

0 , 9 5

l , l 5
1 , 3 0
1 , 5 3
1 , 7 0
1  , 8 3
1 ,96
2 , 0 4
2 , r 2
2 , I 9
2 , 2 5
2 , 6 4
2 , 8 8
3 , 0 7
3 , 2 2
3 ,69

0,79

0 ,  B g

I  ,08
1 , 2 2
l , M
I  , 6 1
1 , 7 2

2 , r 2

i lpnuoyroJIbHIr KH:

a :  1 , 5
A : 2
Z : 3
l : 4
q : 5
e . : 6
e : 7
Z : 8
^ - a
e : 1 0
r  : 2 0
o : 3 0
z : 4 0
a  : 5 0
c :  1 0 0

rf lyHxr 4 n 5 noa,po6nee cu. [10].
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Hcnoarayfl perrreurrfi MareMaruqecxofi r€oprr yrrpyrocru,
M,O}I(HO noKa3aTb, qTo ocalKa ynpyfofo c,rofl rpyHra npupaBHoMepHoM cxarau 6es Bo3Mox(Hocrn ero 6orio-Boro pacuupennr, roJnrtHHa Koroporo onpe4e"rfeua no Sop_MYJIC:

h s : f f , , ,

lrae .p 
- rcos0SruueHr 6oroeoro pacuupeHrrs; b - usupu-

Ha $yu4auenra  (F  
"  

Kpyra-aaar , re rp) ;  , i_xoe$$n_
uHeHT, saeucsu1fifi or Sopruu, pasMepoB H xecrKocrn
Qyu4aueura (cna. ra6.n. !-01], paanoneJrHKa oca4Ke paB-
l{_oYepHo HarpyxeHHoro $yn4anaeura sa.qaHubrx pagMepoB
H QopMhr Ha ynpyfoM MaccHBe.

OrcrcAa cJreAyer, qro ocaAry Syu4aM€HTa Ha oAHopoA_
rIoM cJroe Moxno orrpeneJrnrs uo SopMyJre:

(s-26)

a

(5-27)S : l z ^  
a P

o l * . ,

5. Pacqer ocaAoK
B Cfiyqae HeoAHopoAHbrx rpyHroB

VxasanHue Bhrrle Mero,[bl Mo]r(Ho npHMeHHTb t4 B
cJryqae HeoAHopoAHoro (c.rroacroro) ocHoBaHufl, ecJrn
Hcnonb3oBarb cnoco6 <[pHBeAeHHff rpyHTa K oAHopoA-
HOMy>.

flpu oroM rpynr na Bcro ray6rEny axflieuofi sonbr sa-.
MeHfleTCg oAHOpoAHbIM, CX{HMaeM,OCTb, BOAOflpOHI{qaeMOCTb
H [opr{crocr6 Koroporo paBHbr cyuuapuofi cpeaHefi cx<n-
Mae[tocTH,'BOAOIpOHHIIaeMOCTH Lr ;IIOprdCTOcrH HeoIHOpoA_
nofo rpyHTa.

a) CpedHee sHa.qeHue rcoe$$uqueHra AnnorueHun
<D,opuy.rry Anff ocaIKH Syn4arraeura B ycJroBr{ffx oAHo-

pasuepuofi 3aAaqu S:ft : ^ tvroxrtto sa,nucarb B BHAe:
I -l- er

(5-28)

rne 2h - r.ny6uua axruuHori 3oHbt;
h i- TonurnHa orAenbHcro cJrofl;

aoi -drpHBeleHutrfi xoesouqneur ynnoTHeHHff orAeJrb_
HOfo cJlof l ;

zi - paccroflHHo oT TorIKH, coorBercrayroureri r.rry6u_
ge 2lt , ,  ro ceperuHbr paocMarpuBaeMoFo .c-[os
(Sur .  S- tB) .

Ooprvryaa 3Ta nonyq,eHa u3 y,cr'roBHr, rITo ,[oJIHafl o,caAKa
acefi cxarofi ToJrrqu rpyHToB paBHa cyMMe oca4oK or-
AeJrbHbrx cJroeB rpyHTa. Suropa ynJlorHflroulHx AaBJregHit c
uptr6;tuxeHHeM npeAcraBneHa B BHAe rpeyroJrbuHKa c Bbr-
corofi, panxofi r.ny6une axrseuofi souw'2h.

@ue. 1-lJ

6) cpe)Hee sHatteHue rcneQQuque,ra nopucrocru

Cpe4uee BHaqeHI{e roeQsnrmenra floprncrocrg ffipe1e-
/rflercff no Sopuy.ne:

n

2 n t
l-- |

€ m : - ; - - . _ = - - 1 ,  ( 5 - 2 9 )

T f t ;
- l t s i

i:l

,rc T, _- TOJIIIIHHA OT.(EJIbHOTO CJIOfl;
Ei - xoeS$aqueHT nopscrocTr.r orAenbHoro cJros.

n

Tax xar .E hi - H - rroJrHaff Bbrcora pacculrpusaea,rofi
i : t  

n
fr h;

To.rrulr'r rpyHTa, a /r7 - :Ho - npr{BeAeHHaq Todrrrlr{Ha,

I t + . '
ro Sopruy.ua Errfr Em lpttrrMaer BI{A:

c -  
H-Ho

Ho

Oopuyna _4.nn emnoJryqeHa us yqrroBHs,
cK€Jr'era ecefi roailln rpyHToB paBen cyMMe
JIeTa oTAeJrbHbIX cJIOeB.

e) CpedHee sHaqeHue rcoeQSuqueHra Qunorpat4uu

Cpe.qnee sHaqeaHe rossduqueura Su.nlrpaqus onpele-
rqercq no $oplry.ne:

r l Hfrm : --_ -,  (5-30)

i , ,
Z u '

rne H - MourHocrr scefi ro.nului
k,1 - xog$0nul'Ieur Su.nrrpaurn orrerrbr{oFo cJrofl;
It t -ToJur1uf,a orAeJrbnoro cJros.

(5-29')

qro o6reu
o6reMoB cxe-

*-- .- -+



Qoprrly.rra nJrr /(ro nolyqega H3 ygrroBnrr, qro rroreprl
Haflopa Bo Bcefi roJrrqe rpyHToB paBHa cyMMe nor€pb Ha,
BOpa B OTIerbHbrx [IJracTax 

/

6. O6uHe 3aMerr aHHs

Bonpoc o BeJrruquHe Bo3Mox(HbIx orK.nogeuur?, noJryqae-
Mhrx npn pacqeTe ocaAoK or Ha6.nrcAaelrux B Harype,
BBHAy ero c.rro)KHocrn eule He BbIflcHeH H qBfifferct o6r-
eKToM l{ccneAoBarenbcKHx pa6or.

Hs npueeAeHHbrx Bbrrue qerbrpex MeroAoB onpeAeJreHr{fl
no.nHoft ocaAKH uau6o.nsuree ,lrpHMeHeHHe r{Me,er Meron
cyMMHpoBaHHfl ,qeQopuaunfi, .npHrr.eM $op,rrlyna (5-20)
Aaer Bo3Mox(Hocrb onpeA€Jrr{Tb .BeprHKaJrbHyro Ae$opva-
uHIo gJreMeHTa rpyHTa B y,cJoBnqx .orpaHl4qeHHoro 6oro-
Boro pacunpeHHff, T- e. B ycJroBrrflx, nau6oaee 6.nuaxux
x AeticrelrreJlbHbrr,r ycJroBrrrM, B Koropbrx HaxoAHTcq gre-
MeHr rpyHra. Ooprrly.na (5-21) flBrrsercfl qacrHbrM cayqa-
eM Qoptrryntr (5-20), KorAa pacueruuri c.nyuari Mox{Ho
rc. i laccuQuqupoBaTb KaK rrJro,cKyro 3aAaqy (cnr. n. 5-2,4).

Qoprrry.na (5-17) flBrrsercfl ynpoil{eHHeM $opuyau
(5-20) H Moxer 6urr uoryrreHa H3 Hee ltpa npeAnono-
x(eHHH, qTO SJreMeHT rpyHTa HaXOAI,ITCS B yCJTOBI{flX HeBO3-
MoxHocTH 6oxosono pacuHper{Hrr. tlro Kacaercff cnoco6a
BHOC, nplr Kor,op'oM npeArroJraraercq, qro oJreMeHT rpyH-
Ta HaxoAHTCs B yCJTOBHffX CBO6OIHOTO 6OrOeOrO pacrrrH-
p'eHLIfl, TO er,O peKoMeHAyeTCq npHMeHflTb Jrl{rrrb AJrff opH-
eHTIlpoB'oqHbrx noAcqeToB AJrfl ycTaHoBJreHHfi MaKcuMaJrb-
ttofi ocaAKH, TaK KaK [paKTHKa noKa3aJra, qro oH ,aaer
3aBe.[oMo 3aBbrrrreHnbre s 2-3 pasa pe3yJrbraTbl.

5 -5 .  OTTPEAEJTEHHE OCAAOK BO BPEMEHH

1.  O6qHe BaMeqaHHn

flpoueoc ynJrorneHHff rp,yHTa, coflpoBox{[aeulrir H3Me-
EeHHeM efo,BJraxH,ocTIr, EaSbrBaercq np,oueocoM KoHcoJILI-
IAUI4H.

.- CyuecrByrou{u'e M€To,qbr ofipe,(eJleu]Iff nporeKatrfl ocar.-
KH BO BpeM,eHr.r OCHOBaHbT Ha [peACTaBJIeHHH, qro ynroT-
HeHUe rpyHTa flponcxoAllT B cBg3H c BbI)IclMaHHeM H3 rIOp
rpyHTa BoAbr. 1

B Hacroqulee BpeMfl ocHoBEbIe IIoJIox{eHHq srofi TeopHH
KoHconHrarrnH rIoABepraIorlcs AI-IcKy.cclIoHHoMy o6cyxee-
HHro B noucKax 6ore,e .npagllnbHofi rpamoBKn On3nqecrofi
cTopoHbl rBJIeHHs.

B reopnu KoHcoJTHAaIIITH seMnsuafl cpe.4a paccMarpu-
Baercr e o6qeM cryqae xar tpexSa3Hafl cllcre,Ma (cxeler
rpyHTa, BoAa rI nosayx), Ho npeAnoJraraercs, rITo ra3 co-
Aepx(HTcfl B HesHaqldreJrbHoM K'oJIHrIecrBe (ne 

''6o"tree 
2-5olo

OT O6ICUA N9P), B BHAE OTACJIbHuIX 3AIIICMJIEHHIIX NY-
3bIpbKoB, Ilep,eMeulaloulHxcfl coBMecTHo co cKeJIeToM rpyH-
Td, u He HMe€T HenocpeAcreeHHofi cBfi3I,I c sueuHefi
arrr,tocSepofi.

B orHoueuuvr xu,qxofi $asnr npldlrgrbl Te xre o6nrqttue
AonytrrcHnn (npurraeullMocrb 3aKoHa f iapcu), rITo I{ B Te'o-
p*ru $nnnrpaur.rn. B.uusHne csssauuoli  -  BoAtt He yqHTbI-
Baercq, Ho B HeflBHo,M BHAe OTpax(aercq Ha [o.[yqaeMblx a
pe3ynbrare accrenosaHlafi rpyHTa xapaKTepIrcrHKSX Yt,
TaKHM o6pasor,t ,  tsxoAHT B pacqeTbl.

f lpuHuuaercg raKll{e, rITo Hanpflx(eHHoe cocroflHue cKe-
JI€Ta rpyHTa, coorBeTcTBytou{ee He3aKoHqeHH'oMy npoueccy
ynJIoTHeHHfl,  nO Mepe [poTeKaHHff gTOfO npoqecca nOCTe-
neHHo npu6nuxaercf H B [peAene coBnaAaeT c KoHeIIHbIM
HanpflxeHHbrM cocroflHHeM.

B o6ureu cJlyqae sa4aqa npHBoAI{Tcfi K qHcJIeHHoMy HrI-
rerpnpoBaHgp nnS$epeniqnaJIbHbIx vpaBHeHHfi roHco.lnAa-

ur{u, n J[ilub nocJre BBe,IeHr,rfi Fqqa ynpoularcqirx npeA-
noroxeuufi  an@$e,peuulraJrbHbre ypaBHeHHfl KoHcoJrH,(aqHH
NIo)KHo cBecru K o6ulenseecrHoMy ypaBHeHHrc Tennonpo-
BO-[HOCTH t4 HCnOnb3OBaTb I{MeIOUIH€Cff peIXeHItf 3TOr,0
ypaBHeHHrr. nls rHnporexHnqecKnx coopyx<euur? HaH6orr-
uee nplr:MeHeHHe B coBpolteHuofi flpaKTur{e r{MeroT ,trpuBo-
AHMhre HHx(e Sopuyaar

2. O4nopasMepHafl 3aAaqa

a) VnttorrueHue cnon epAHra c AsAilfl
so) onp o Hur4ae.iltbLJilu no 6 e p xHo crn tytu

(no)po6Hee clt. l9l)

Ecau y,flJrorneHr]e cJrofi rpyHTa Bbr3BaHo uexo.ropofi ne-
peuenuofi  Bo BpeMeHn Harpyzr<ofr p:p(l) ,  ro npr p(f)-
- at, KofAa Harpy3Ka MeHsercrr uo .nusefiHoMy saKouy:

, , :4#!=(+-- l*
c ( l f  e.o) \Znz 24

s

, 4 \ l  r ^ - t $ t
_ 4  , 4  i 4 Et  

, : r . r . . . .

a  npH P ( t ) :p :const

s , :  
p o h  ( t -

'  
I * r . p  \

i ' t ?  c .  \

u - a - ' l .  ( b _ 3 2 )
/
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B 3rr4x $opuy.nax:
S 1- Oflp'e-1eJlfi'eMafi oCaAKa B citt;

f - nper'ta, flporeKllle€ or HarlaJra ynnorHeHlra ,qo
r MoM,eHTa, nfifl Koroporo oflpe.4erqercl oca.ILKa,

B CCF:. ;
p -  pacqerraf l  Harpy3Ka B rcef  c.uz;

^ -  K  ( l * ' . p )

Ia

r.[e €cp _ 
eHa. I - i  SroH

2
cPeAnufi r<oaQQnqHeHr nopH-

cTocTH rpyHTa;

1- Bec I cu1 .Bo.u,br B Kz (rcalcns);
K - xoeS$uqueur $uasrpaqux rpFI-

'ta s cuf cerc;
a - xosSSNqr.reur ynnorueHus B

cuzl rce|
Ir - ro.nu{uua cxI{MaeMor\} cJtos

fpyHra B cJt't;
e -  ocHoBaHHe HarypaJ' IbHbIx nora-

pu$uon.

9ro6u BpeMfi / uoxtlo 6rt.no orcquTblBarb B roAax,
cneAyer noe$Quuraeur Qulrrpaql{H K, saAaHHuft e c-ulcerc,
yMuoxi{Tb Ha 3 ' 107 H TeM caMbIM o[peA€nHTb ero B

culeoC.

6) Unno'rueuue crtofl epAHra c oduofi
e od o np o Huqae.tuto (t no e e p xHo cr bto

Ec.rlr npoucxor,HT ynnorlteHue cnor rpyHTa c onnofi eo-

AonpoHlrlraeuoft noBepxHocrblo, Koropafi noABepraercfl Bos-
Aeficrsnlo MrHoBeHHo npnaox<eHuofi I{JIH lslrefiuo Bo3ps-

TJIABA NflTAfl. PACI]ET OCAAOK rHil,POTEXHHITECKHX COOPY)KEHHN HA CBflsHbIX TPYHTAX

\
l .  (b -31)
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cTarouefi HarpysKH, TorAa KaK .4pyrafi [oBepxHocrb Bo-

AoHenpoHHuaeMa, To Mo)I{Ho ['OJlb3oBarbcg rIpeAblAyulHME

$oprtryraun, cIIHTas, qro ToJIIITHHa pacqerHoro cJlor B 2
pa3a 6oarure roJlurunbr ynnorHs€Moro cJloq, yMerb[Iaq
3aT€M noayueuuufi AJIx BeJIHtIHHbtr ocaAKI{ pesy.rrntar a 2
pa3a.

s) VnpoqeHHblrt ,Jerod pacqera nporeKnrutn
ocaAKu Bo spetvteHu npu pasnuqHbLx

UHT?HCILBHOCTfuX HApACTAHUt HA7pASKU

HeueHeHHe Ilarpyst(H Ha rp'yHT ylpouleuHo Mox(er
6urr npeAcraBneuo 

-xax 
rou6nnaqul cryqaeB p:ssnsf 

"p :  a t  (cu .  [ l  l ] )  .
'flpeanrayutue Qopvy.nsr (5-31) tt (5-32) -ws 

'orlp€-
.4eJIeHHff BeJIHqHHbI OCaAKH, COOTB'ercrByloueH MoMeHTy

BpeMenll l, MoxH'o BH,itoIi3MeHHTb H cB'ecru x oAttofi:

ah
Sr : ozTlT- ,

r _f_ ecp
(5-33)

rl[e oz-ocpeAHeHHo€ IIo BbI'coTe cJIofl 3Haq'eHHe Hafipg-

X(eHHfi E trl'Otrl'egr l.

Arc cJyqaq MrHoBeHHo upu.noxeuHofi Harpy3KH p-

-: -COnSt

tDue. 5-14

ilns uryqaq aunefiuo noapacrarculeft Ha,rpy3lfl{ P: at

l h z h 2 ' r
6 2 x ' l  r - ;  + = n - M t l  t 5 - 3 5 )

I  t 2 c ' l 2 c  J
(nag npaKTHqecKHx pacqsroB Aocraroquo iloJlb3oBarbcr
grHM rpexuaexou),

t€c
t l , e  M :  -  ;

nz

K (1  4  e .o)
L -  

r a  
'

ft - roaulnsa cJIofl Bo,4onpoHnllaeMoro cBepxy R
cIII43y.-Mt 

+ J- n_str', *
r -  B l

6 z : P l 1 -  
"  { '

L fr" \

* *  e -zs* t -  
) ]

(5-34)

O6uqno rpa$nr H3MeHeHI'Ifi pacueruofi Harpy3KH tlns
rH.rIporexHl{qecKHX coopyxeuufi HMeer BHA, npeAcraB-
aesnuft na sur. 5-14, r4e hepasrfi 3ran IIpeAcTaBJIfleT

co6ofi crpoi.rie.ulnufi nepHoA (narpysxa yBerHqHBaercl),

l lpumep BbrqHcJIeHHr

Ta6.ouqa 5-7

oceJ{Ktr AJrs cJryqaf, coBrraAarcruero c npHBoAI{MbtM Ua $un. 5-14 u 5-15

Hanpnxeuue 6,
Ocaara

eropofi sran rperr.Ifr aran I p.rroo."oytour'e

;  _ ; ( r )u z  -  u z '

neDgltf t  eran

t  l t t

t 1 < t  < t 2

t ) t z

; ( l )
" z

_"()

-,1,,-,,,-

r
o(3) :-p I  l -

L
Q Iu  I  ^ -N( t - t " \- -  l e  

'  - ' - i -
n 2 \."  \

:  - ; ( l )  r  ; (2 )
" Z -  " Z  |  - Z

o ' :  J t ) 1
P ,

' 
--(2) 

' ^(3)
T u z T " z

ah
e . -

o +  -  e d

I  *ecp

51: o2
l * e c p

Ot 
* 

h, 
,_ ^{r_r,)]

l2c 12c I

;(:) :

h2
I- l 2 r -

F
I- ' 
l tr-r,)-

h2 n-Mft-t , \1'  - '  
I

l 2 c  I +| ,-n^(r-rr+ )l
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- 
HA CgflsHNX 1P)'HTAX

l-a anan *-Za srtw.l<-ltdsm1n

B 3aBnct{Mocrn or 3nropbr Bo3HHKarouIHx B rpyuTe Ha-
rrpflxeHHft npnBeAeHH rpH cJyqan:
_ c1l,rqfi 0 - pa,anoMep,Hoe no uy6x'ue AaBneulro (Qur.
5-16,a);

s r  :  QS,  (5 -36)

S,
raK KaK Q: ^ (cv.  ra6n. 5-8).

J

Bpelta, neo6xoAnuoe ,4nfl .4,ocrlrx(eHHrr ocaAKr{ 51, on-
pel€nHTcrr no Qoprrlyae:

4 h 2
/ :  ,  N ,

1Lo CBTopofi gTarr - nepHon, MoHTax(Hbrx H orA€JIotIHbIx pa6or
(,narpysra ocTa€Tcf fiocroff'HHofi), a rp'ernfi srall - nepuoA
SKCIIJryaraUHH COOpyX{eHHf npH 3aflOJIHeHHOM BOAOXpaHH-
nHule (uarpysxa yIvIeHLuIaercr 3a cqer Bo3HrtKHoBcHl!fi
,BSBerrrllBaroulero H $narrpaqr{oHHo,r,o .{aBJIeHHf ) . MoXttO,
oAHaKo, paccMarpuBarb eaAauuttf i  rpa$un H3MeHeHHr Ha-

-- rpln3Kr{ KaK p€3ynbTaT oAHoBpeM,eH,Horo AeficraHfl peaJlbHblx
u $urrueHbrx HarpysoK ($ur. 5-15). &tau, Haql{Hafl co

BTopOrO gTaIIa, CJI€Ay€T onp€,[eJlgTb oz KaK pe3yJIbTI{--
pyrcqyrc noto)KI{TeJIbHbIx I{ orpl{qarenbHblx HanpfixeHI'IH
ofipeAeJIeHHbIx coorBercrBeHuo IIo BIiIhIeyKa3aHHblM Sop-
MyJraM.

Vao6go BbIslIcJIeHHfi npoBoAltrb, noJlbsygcb o6pas[ou
ra6n. 5-7.

3. llprndnuxreHHblfi croco6 onpeAeJleHnfl oca4oK
BO BpeMeHH Aflq cryqaq nJlocKofi 3aAaqHl

A.rrs ynpoqeHns pacqerto'B npfi peIIIeHrH pa3ruqnblx
qacrublx cnyqaeB onHopasMepuofi sa4aqr nonbsylorafl
ra6.n. $-8.

rAo nonp€x(r{eMyl

^  h ' ( 1 * . . p )

" :  " t "  
- '

Ho ft - esrcma cJrofl, BoAonpoHHIIaeMoro roJIbKo coepxy.

Kou6uuzpya cJIfIaH 0-1 tr 0-2 (Qnr. 5-16,a, d),
Mox(Ho lronyqurb peIIreHHe n npt4 Tpane[orAaanHoft gnlo-
p,e. flpu l{Menutflxcfi sHaqeHufix a sHaqerl'Ifi l/ AJlfi
TparieqonlaJlbHoro pacnpeAeJIeHI'Ifl ynnoTHsIoIuHX aaBJIe-
Huft onpeAe.nfiTcfi Bblpax(,eHl{fl M}t

Ans cryqas 0-1 (Qur. 5-16,e)

. No-r : &r * (Nt - No) J;

Anrr cryllas. A-2 ($ur. 5-16,d)

No-, : N2 - (No - N'\ J'

(5-37j

(5-38)

(5-3e)

Ta6nuqa 5-8

3HaqeHHq Q n ff Anfl Btiltlucrenuq ocaAoK rpyHTa rar SyHxqnu BPeMeHu

Beru,{HHH N

cayuafr 0 c.nyuafr 1 cayuafi 2

Beauqnsu N

S1

s -

0 . 0 5
0 , l 0
0 , 1 5
0 ,20
0.25
0 ,30
0 ,35
0,40
0 , 4 5
0 ,50

0 ,005
0 , 0 2
0 , 0 4
0 , 0 8
0 , 1 2
0 , 1 7
0 ,24
0 , 3 1
0,39
0 ,49

0 , 0 6
0 , 1 2
0 ,  1 8
0 , 2 5
0 , 3 1
0 ,39
0,47
0 , 5 5
0 , 6 3
0 ,73

0,002
0,005
0 , 0 1
0 ,02
0 ,04
0 , 0 6
0 ,09
0 ,  1 3
0 , 1 8
0 , 2 4

0 , 5 5
0 , 6 0
0 , 6 5
0 , 7 0
0 , 7 5
0 , 8 0
0 , 8 5
0 , 9 0
0 , 9 5
I , 0 0

cayuaft 0

0 , 5 9
0 , 7 1
0 ,  8 4
I  , 0 0
1  , 1 8
1 , 4 0
1 , 6 9
2 , 0 9
2 , 8 0

0 , 8 4
0 , 9 5
1 , 1 0
1 , 2 4
1 , 4 2
1 , 6 4
1 , 9 3
2rf f i
r j t

cayraft,2

0 ,32
0 ,42
0 , 5 4
0,651
0 , 8 8
1 , 0 8
1 , 3 6
1 ,77
2 ,54

t  f lo.u,po6nee cu. [10].

l8  aax.  125
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@uz- 5--16. BosuoJtcHue ctynau nanpncrceuui, sosvuKapulux 6 
"pyHme

e - cay.raft 0-panxouepHoe..no r.ny6une .u,aBnenHe; 6 - c.nyuaft 1-,u,asreHHe rlo 3aKoHy rpeyronbHHK^ .^_:-".Pj:nloft  y_nooepx-

Hocrlt  ocrroBa1'f l ;  s -c.rryvair 2-.u.hnnenue no 3aKoHyrpeyro.lb,Hr.rKa^c Beplunuofr y f io.rtoruBbr cnos,; e -cny'{ar u- l- . l l3BrIe-

HHe no 3aKony rpafieqHn; d - clyvaft 0-2 -.EaBJIeHHe rro 3aKoHy rpaneuul ' l

rA€ J n I' - HHTepnoJIsuI{oHHble Ko}QQHuHeIITbI, 3aBuct-

xllde oT oTHoIUeHHf yTIJIOTHflIOIIIHX AaBne-

HItfi IIpH z:0 rr /,-fu, T. e- or BenHtIHHbl
o ^

V -  z:v 
igsaqeHHg I  H I r  .4aHbI B Ta6n.

6 
a:1,

5-9.

Clyvafi 0-2 uoxHo HcnoJlb3oBarb AJIg npu6Jll,lx(eflHoro
oflpe.qeJleHllfl IIporeKaHHfr ocaI,Kv Bo BpeMe'HH 'uptr peile-
HHlr nJrocKofi sa,(aqH.

Ta6ttu4a 5-9

0/6/

d)

V :8 ,0
J' - 0,27

4. Meror, gKBHBaJleHTHoro cfloq

AJIfl npOCTpaHCrBeHHofi saAarIH

Buure 6un aag cnoco6 orpereneurtfl noJIHoft ocaAru B
cJryqae npocrpaHcrBeuHofi 3aAaqH MeroAoM gKBHBaneEr-

HOr\} C.f,Off. Tar KaK BMeCTO OCa.[KlI syuaaueura, uMelo-
rqero 3aAaHHbIe pa3uepbl, o[peAenfiercfl paBHoBenHKafl

oca.rlKa cJofl rpyHra, HaxoAflIrlef,ocfl B ycnoBllflx paBHo-
MepHoto cxarufl 6es sosr,toxHocrt{ 6oro'noro pacuflpeHHr,
To Mox<uo Boc[oJlb3,oBarbcfl ra6.nuqefi HJII{ Qopuylaun,
o[peAeJrflIolqHMLI sr B CJy'{ae OAHopa3MepHoft 3a.{aqu.
Ile.necoo6pa3Ho eKBHBareHrHylo enropy yrJIorHaloulux
.qhsaeHnfi npeAcraBuTb B BuAe rp€yroJIbHI{Ka c ocHoBaHH-
eM y .4peHupyoul,efi uosepxHocru, paB'HbIM HHTeHcHBHocrlI
HaIpy3KLI P, n rucotoft, paeu'ofi 2h g , rae &S - TonuIHHa

<ar{BHBaJIeHTH'oto>> cJlor (6ur. 5-17). B eroM cnyqae

3naqeHnn J u I'

[ 0-r I 
I ,= r,oo lo,sa lo,os lo,so lo,+o lo'ao lo,zz lo,rg 

'f;rz 
lo,06lo'o I

lr,o lr,u lr,o lr,u ln,o lr,u lu,o lu,o lr,o
lo,zr lo,0z i0,55 10,50 jo,+; io,az i0,3s 10,34 i0,30

ln't
10,25

Cayvafi

0-2

V  - r p
J t  : 7 , f f i

l''
i0,83

h

i
I

+
I

h

I

Que. 5-17
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Sopuyla rJIr Berltqltgbr uoagoft ocaAKH ocrauerte npex-
uefi;

.S:2ru.s -:- + :h, :?-t,o l * e c p  2  "  l * e c p

a 3aryxaHne oca.[.Kn Bo BpeM€Bn otrpeAelruTcrl no ta6n.
5-8.

flp,u 4pyeropouuefi Quatrpaul{tr s/ cxe.4yer onpeAenf,rb
no cryqap 0 upu pacvetroft MoIqHocTH cJlofl, paonofi ft5.

flpa olnocTopouuefi Qu.nurpaquu s/ cJre.u,yer onpeAeJlflrb
no cJryqarc 2 npu pacvernofi MourH.ocTH cJloq, paauofi
2 h s '

J I 1 4 T E P A T V - P A

l .  BHHHf, TexHxqecrcqe ycJIoBHe rl  HopMbt r lpoeKrHpoBaHHs rr. l l ,Dorex-
EuqecKnx coopyr (eH[ f t .  I -eo texnHqecKue pacqerH ocHoBanuf i ,  C tpo f i -
Hsaar ,  19{1 .

2. l-epceeaHon H. M. r f loaturnu I l .  E. '  Teopernvecxre.. ocHoBbMe-
xaHHKH rpyHroB H Hx npaKrlrqecKxe npuMeHeuua. Crpoftt tsaar'  1948.

3. I-op6ynos-f loca.u,os M. H., Ocaarn rpyua.auenroB-_Hg cnoe rpyura'
noJlcrHJIaeMoM cKaJIbHbIM ocHoBaIi l teu, Crpoftugaat'  1946'

4 .  Eropoe K.  E . .  Mero lu  oacqera  KoneqHbrx  oca i loK SyraaueHron,
edopuur - rpyAoB HhH ocnosaHui r  u  Qyuaaueuroa l€  13 ,  Maurcrpo f i -
Hsaar, 1949.

5. Macaoe B. H., K ynaornentl lo rnaHltcrblx rpyHToB Bo apeMegnt
xypHan , fn rporexnxqecxoe c rpourenbcreo"  N 10 .  1951.-6. 

MacJros FI. H., f lpnrla.u,Har MexaHlIKa rpyHToB, Maulcrpofiusrar '
t9 49.

7. Posa C. A. ,  Oca.u.xu r t r rporexHuqecKux coopylceHt{ f r  na r tnsax ,
c nalof i  BnaxHocrbro,  xypHan,[ -na,porexnuqecKoe crpontetbcrBo-
J€ I 1950.

8. Toxapu P. A,, Vqet 6uroaoro JlaB.lteHflq npK pacqere ocHoeaHlrft
ray6oxoro 3arorteHHq, xypHan . faaporexuuqecKoe crpoaTenbcrBo'
Ng 7, 1949.

9. <Daopuu B. A., Teopnr l/rIJIorH€HHrt 3eMrIflHtIx Macc, Crpofiuslar
1948 .

10.  L lurosHu H. A. ,  Mexasura rpynroB, Foccrpof tuea*n,  1951.

11.  9epnorpr.u,crui r  8. ,  Pacver ocaloK rnr ,porexnxqecKux coopyx(e
rnfr  c yuerov nlasa pa6or,  xypua.r  .Fna,porexnar{ecKoe crpouTetb
crno' ]€ 2. 1937.

I

l 8 *
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MATEPHAJIbI, [IPHMEH'IEMbIE B

6-A. OEUII'IE

6_I .  OCHOBHbIE OIT3HKC.MEXAHHqECKHT
CBOACTBA MATEPHAJIOB

f l :  |  -  
' lo  

vtJrYt  t t :
Yr y

lTeec - 100 [s  %l

B A  A E C T A ' I

I-Hnp OTEXHHqECKOM CTPOHTEJIbCTBE

CBEAEH H'I

B.naxuoctt (Bononoraoqesue),uo o6texy:

l) VAelururfi Bec ( fy ) - Bec (G) erHHI{Irbr. o6reua

U;\ u6.onot"o llrlornoio rtaatepvaila (6es nop):

G
,,  :  

t  
f z , tcn , ,  rcz lu3 ,  m!u ' l '  (6 - l )

,II,ns onpeAeJI€HIlf raK Ha3blBaeMono a6co'npruoro o6l-

eia Vo nbpr'rctoro MarepllaJla nucyureHustfi Mar€puaJl

V]I.CJIbHbIM BCCOM BOAbI.'tl^"6e;;*""-o"t"nt^*..-[-ru 
) - eec eAHHI{IrbI o6renaa (y)

Mar€pHaJIa, B3flToro B ecrecrBenlt'oM cocroqnlrH (c nopa-

uu) :
G

To :  *  [z ictvty,  rczlu3, mlu" l .  (6-2)
v

3 ) l h o r n o c r t M a T e p n a n a ( p ) - c T e [ e H b 3 a n o J I H e H I , t f ,
ero o6telra rEep.,ILbIM BeIIrecrBoM:

p: & 100 [n nporreHrax no necy].  (6-3)
'ly

4) Ilopncrocrr Marepuana-(n) -crerenb saflorlHeHur
o6teUa rUarepuaaa nopartan. fI6 eeILIqHHe nop'cTocin Rs-

JIf,€Tcs AouoJIHeHlIeM ulorHocrlt ilo I u'rrn lo 1000/o:

]v-Tt roo [n %1. (o-4)
Ty

5) B.nax<Hocrr (no.4onornouleHl{e) - (W) - creneHb 3a-

[oJIHeHHrr o6teva MarepuaJla BoAoft; oilperenflercn flo

pa3HocTH BecoB o6pasqa MarepHaJra, HaCbIIIIeHHO|O BOd.OfI
-(Gr) 

LI cyxoro (G), 'e npoqeHrax oT Beca cyxoro Mare-

pnana (G)  nan o6teua (Y) .' 
Baax<xoctt (eoronorrouenne) no B€cy

vo6:Tloo [r

Wo6:  V"ec 1o '

TOJrrrlEHa o6paaua ycTaHaBJrHBaeTCfl yCJIOBII_O B 3aBHCIIMO-

cru ,or 
""r.p"unl 

('cu. ucnutairne 6elona' |OCT

4800-49).
8) TeflflonpoBoAnocrb - cnoco6nocrs Marepaana nepe-

.[aBarb TeIIJI'o q€pe3 to.nulY ot oAHofi ceoeft noBepxHocru
r apyrofi.

gq;aH'rla H3MepeHlrfl TeIIJIa - Kanop's - KoJIlIqscTBo

r"n.ill i.rpe6'noro 'qrlfl Ha,rpeBaHl{a I a 
-eo'[H 

Ha loc'

B,orsuras *un,oitoi:i OOO' rcan:l KIIJIoKanopnr (rcrcan) .

Mexauuqecrcnfi gKBHBSa'r€[IT ten.na - I KKAJ|, - co'oTBeT-

. Q Dl,: 
7fir"1, lrcrcsnlu uac zPadl'

Koe$tpuunentTe[JIonpoBoAHo'crRnJIorEbIxMarepHanoB
y'BeJII{tII{BaeTCfl IIo M€pe IIOBbIIII-eHHfl yAeJIbHOfO Beca' a

noptlctux - IIpH troBbIileHI{H O6leuRoro Beca' E I'I'Meer

cJIeAyIOUlUe sHaqeHl',Ifl :

opraHnrrecKne MarepuaJ lb t  '  0 ,25-0 '35

MHHepanbHbIe Marepnanbl  auopSHue 0 '5- l

r lrHgepanbnble MaTepHanbl KpHcranJIH-
q e c K , e  2 , 9 ^  6

crarrb 5q

Merr.b 3oo

9) TenaoeMKocrb - ceoficrno Marepl{anoB lloruIourarb

upfl HarpeBaHHIt O[peAeJIeHnoe KonHrlecrBo renJla; r'oaQ-

Snunenr *noouJ*6.rn_-_- tit - Kor'sesmo rerlna (Q) '

o/ol, '  (6-6)

(6  -7 )

(6-8)

(6-5)
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Heo6xoAlrMono nnfl flarp€Banl{fl Marepuaxa BecoM G B
I rz sa loc. flpu G:L rce, tr-tz:loC,

c : e ;  /
Q :  c G  ( t t -  t r ) ;

0 tt: 
offirP<teanln 

zPadl'

(6-e)

(6  -  l0 )

l0). KossQuqxeut .nnHefisoro pacuupenHfl a - orHo-

ureuue IIpHpaur€HHff IJIHHbI npn HarpeBaHHIt Ha l"C
(A t0) r r iep'aoHaqanuuofi  anuge (/o)-' 

Arinua reaa npa ero HarpeBaHHI4 c reMJleparypbl lr .["o
/3 orpeJI€Jrfl€Tcfi no $opuyle:

l2) Mopolocrofixocrb - cnoco6nocru HacbluleHHoro Eo-

Aoft uarepnaJla BbIAepxHBarb MHoroKparHoe E nonepeMeH-
HOe 3aMopaxHBaHl' , te H oTTaHBaHHe-

flpovuocrb Mopo3ocrofixo,r.o MaTepHana nocJro HcnbITa-

HHrr He .u.o.IIxHa nounxarbcn 6o.nee qeru na 25% npn or-

cyrcrBHn BH.TIHMbIX npH3HaKoB pa3pylueHuff. florcpa o ae-

.e uo*"" 6urt ne 6oaee 5o/0.

6- -2 .  OIPEAEJIEHHE yAEJIbHOTO BECA

(NJIOTHOCTH) XHAKOCTEf l

vaelunsrfi Bec (naornocrs) xnAxocrefi o[peAeJIfleTce
aDeoMerpoM. I lepeso.4 noKa3auuft n.no'rHocrlt  B rpalycax

Beo npu' t:12,5 8 3HaqeHHe yA€JIbHoro Beca (unoruocru)

IIo apeoi\teTpy npou3BotrHTcfl:
a) a.irq xHrKocrefi rsx'enee Bo.{,bI

l : l o ( l a a l ) ,

rAo l: (tz-tr\.
I  I  )  Koe$$uquenr o6leuHoro pacuupennn

rqeT yBenuqeHue o6leua reJla npn el'o
Ha loC:

V  :  V , t  ( 1  +  p l ) ,

rae V - KoH,esnutft o6teu;
Vo - HaqaJIbHbIfi o6lerrr;

I - npllpaueHl'Ie TeMfleparypbl B rPaa:
3aeHcutrocir r,lexly o6rcrtaurlll u anneftxuru rcoe$'Qn-

trueHTaMH pa,curHp€Hllff :

Ty:ffi51 '
6) nns xllAKoclefi rerqe tsor,bl

145 ,88
Tv: (l4bFTD'

fAe 1y 
- coorB€TCTByIOqI,afl nJIoTHOCTb }I{II.q,KOCTH no ap€o-

- 
MerPY v efcus'

n - qpIcJIo rPa4Ycos Beo'

Tadauqa 6-l

no.ny$a6puKaroB c yKa3aHHeM Aonycruuofi Hatpy3Ktr

cpe.(crBa

( 6 -  1 l  )

( P ) onpeAe-
HarpeBaHHL

( 6 -  1 2 )

3 , 0

2 , 7

2

1 r 8

( 6 - 1 4 )

(6-15)

1L

i{t

li'

n -

?  : 3 o . ( 6 - 1 3 )

o6teunsre Beca r{asnefiunx cTpo[TeJIbHbIX MaTepnanoB H
Ha TpaHcnopTHHe

OpNeutuPo-
BOqHas Ha-

rpy3Ka

Hanuenonanne HarepnaloB
O6reuHufi sec

s ,czlxg

6_3. OPHEHTI{POBOTIHbIR OEbETYIHbIN BEC TJIABHEatUHXCTPoHTEJIbHbTXIKATEPHAJIoB

,  l s  ' a
. E a l = 9 F
9 R  I  c * X

B?I Hg;
( d ! i  l o Q E

6 +
1 1 6
E o .
:c o)
E _ >
F, d)

HauMeHoealrHe MarePHaroB

fi,eroru (clao.ua xulran)

,fl,epunuu : .

)Ke.reso6eronEbte H3Ae-
I H A  .

3erurr pacruTenbnafi cY-
xafl

Hssecrr Herauenafl .

[4ssecrr-trYrrogra

klgsecrroBoe recro

HgeecrHRrH

Karriest 6yronufi

Kar'reur uocrosoft 6pyc-
qATKA

(u
a
G)

(!

s
d

AcQalnt B unHTKax

aJrJtoHbI .[,nfl KHCIOpO-

s,a (50 z)

Eetou c rpaBHeM HJIH Ka-
MeHsbIM ue6ueu . .

Eeron c KuPnHqHbIM IIre6-
HEM

Eerou ruraronnfi

Bnryu B Kycxax

Hnc crponreassuft (ale-
6act  p)

JrHrra KHpnHqHas B pblx-
J t o M c o c T o f H H I { .  . .

43 I  100

90

2 200-2 500

I 800-2 000

1400-1 600

1 000

900-1 100

I 500

I 500- 1700

940

1 400

2 400

I 200-1400

900-1  l cO

500-600

I 400

2 300-3 100

l 600

2700

2 1 2

1 1 3

2

2 , 5

14

18

20

panufi

p a H u T B U a c c l { B a x H B
o6pa6orauH btx t lJtHrKax

1 8

l 4

12

2 700-3 000
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f,43

I 000
IIIT.

To xe

-rt3

;
pynoH
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23
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l 5
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I Ier  n KycKax (xaueuuo-
yro.nsHurfi)

f iepranuir (pyrou 2A ]t2)

f iecor ' ropHnf i  u peuuof i

, ur axosbrfi

3

3

IIpodontrercue ma6.,t. 6-I

6- E. CTAJTb 14 qyryH AJIf f  THAPOTEXH HTIECKO|O CTPOHTEJIbCTBA
vt H3AEllrlfl r43 HHX

6-4. CTAJI b AJtf l  KOHCTPyKUH n

!,an crarbHbIX xoncrpyxquft npnMeHntoT Mapr€HoBcKHe,
6ecceuepoBcKfie v TolIacoBcKHe craJIlI, yAotsJIerBopqrculue
rpe6onaHuql '{  |OCT 380-50 tt  536-41; anq cBapHblx KoHcr-
pyxuufi craJIH Aox)KHbI y.a,oBrerBopqrb AonoJIHHTeJIbH'o
tpe6oeaHaflM no coAepx(aunp yrnepoAa, cepbl H $ocQo'pa.

Koucrpynqnn, noABepx(eHHbte HetrocpeAcrB€HHoM] Bo3-
.leficrsHlo AI'IHaMHqecKHx Harpy3oK,'uoJIxHt[ H3roroBJlrrb-
cfl H3 MaprerloBcKoft craJII'I.

Cra.nsHue HanopHble rpy6oilpoBoAbl rlt.[pocrasqNti Aon-
xllbr H3noroBJrflTbcfl: o6oloqra H Bce pacqerHble SJIeMeH'
TbI - H3 Map,TeHoBcxofi tlpoKarnofi cta.nu cnoxoftHofi nnas-

Krr MapKr.r Cr. 3, MexaHHrIecKEe H KpeEe)KHbIe AeraJIH -

n3 crarru MapoK Ct.3,  Ct.4 u Cr.  5 ( |OCT 380-5q), j lq-
rble Aeranu - H3 cranbHoro JIHrbq MapoK 15-4022,
15-4028 u'35-5015 c o6xurou orr I tBKH ([OCT 977-4l l -

,4"rq MerannHqecKHx ;gKpdHoB rL ' IorHH peKoNleH.r .yercn
MeAItCTaq H XpOMOMe,l leMapfaHqeBaq JIHCTOBag cTaJIb,  xa-
paKTepH3yeMafl BbrcoKr.tMH npeAeraMu TeKyqecru v 6oal-

uroft soHo{ n.nacrruHocrn.
PacqerHue xapaKTepucrI, IKH craJIH:
a) yAe.nrHufi (o6reuH:stfi) Bec
.unfl nucToBofi crarln - 8 000:xeltF;
Arlfi ,IIpyl'Hx BHAoB npbKara - 7 850 rceln?;
Ol rod$$raunent .trHseftHo,ro pacrurp€Erlr - 0;000012.

_ _  
f l _
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Ta1ttuqa 6-2

Mexanuqecxre ceofi cr}a,coproeofi n sacounofi cra.rn (no' FOCT 380-50)

OrHoctre. lbl{oe Yrnh-
Henne s  %

flpeaea nPov-
HOCTH npH pac-

Tg)KEHHI{
e rce1un'

Ornocnre.rsHoe Y,u,nH-
n e s x e  a  %f lpeael

TeKyqecrH
s rcelnxz
H C  M E H C E

Mapra
cTatvl

6ro
6ro

H C  M C H C C
H E  M E H E C

32-47
32 -40
34-42
38-40
4l-43
44-47
42-44
45-48
49-12

n p s M e q a | r q . l . o n F e r e t e B t r e n p e r € ' r a r e x y q e c r t t n p o x 3 l o r l r r c a n , ' u a p o l t C r ' O ' C r ' 2 ' C r ' 3 ' C r ' 4 ' C t 5 t C r ' 6 [ o r p e o o B a H l r r o

5 no rpe6ossHHlo 3tka3q -t'a- npor3Bo'(llTcfl ircnHrtfxe aa 3rt6 B xo_

" 
p*pyii-'i'i i-'i'ti ni ieo" ia^ onp'uLe ,rorurunoa 26 (5 - ro,rIlrrna

' :l ncnuriituloii' oe" orpasxui cr' 6 n cr' 7 na x3rno He $cnblruaatorct'
n"oa 

"" 
oo'iJ 15 to' ts_ cayvae rcnut:nxe cra'! ltaMerpoM ltJll'l loJI-

I{ (bacoHBufi npoxat tonurnfioft or 8 [o '10 fi" rucrotol rr r fi9ol(oflo_

16rusrlorcc oco6!lM cor'la|lrerrrieM'
/  r ^ \

3qa' r' € orHouleHue nnu$hl o6pa3[a x ero r'a etpy l'_i: lB 
npolleHl3x'

' f .6, .  H 6:-cxMao, l  xparHocr l l  oopa3qa --  
\  4 I

Cr.  0
Cr.  I
C"r. 2
Cr .  3
C r .  3
Cr.  3
C r .  4
Cr .  4
Cr .  4

18
28
26
23
22
2 l
2 l
20
1 8

t9

22
24
24
24
26
26
26

22
33
3 l
27
26
2ls
25
24
23

Cr.  5
Cr. 5
Cr.  5
Cr .  6
Cr. 6
Cr .  6
Cr. 7
C r . 7
Cr. 7

50-53
,4-57
58-62
60-63
64-67
68-72
70-74
75-79

80 n 6o.tee

28
28
28
3 l
3 l
3 l

t7
1 6
1 5
13
1 2
l l
9
8
7

2 l
20
l 9
l5
l 4
13
1 l
l 0
I

Ta6.urya 6-3

vrJIepoJlHCTOfr npyr'rofi saKrenoq-
-or 

8 no 40 .MnL BKItrotIHTefibHo

focT 499-41)

Ta1tuqa 6-4

*"'*^n""ar*oa cBoficrBa "rrHTott yuIepo^I{croi{ craJIH

(no IOCT 9774r)
MexaHuqecKue cBoficrga

Hofi craJu AI{aMerPoM
( n o

He l \ {eHee

Mexasnqecrue cBo i ic rea

1-
a)

G

E

F

t r  F .
E ( J s
c i l \
<  * ; :
o < u

r  5 ^

f lpo6a ua o6Paso-
BAHHE IOJTOBKII  H

pacnr loulHBaHl9 _
xo.;lo,lr.Holu C OCT ofi -

H H H

lpynna

Hopuaalno-
ro  KaqecTBa

npenen npoqHo-
cTH np'r pacTg-_

xeHHH B Kei-n'u'

60

:OTHOC HTEJI  bHOE'

: V-I..iri4H€HHB IIPH

6 u a % H e l l e H e e

2240'

3 l
26

0 , 4
0 , 5

,1,
7 l -

l o

Ao Auatt'telpa-'
p a B H o r o  2 , b

AHaN{e rpa
npy rKa

t5-4022

25-4518

35-5015

45-5512

55-6010

45

50

55

18

1 5

t2

l 0
f l  p u r- l  e q a H n a. 1'  r lpu coorBercrBuH garauroir

HopM no orlrocf lr€tbHouy y, i , ' tatr lq? 
i-  

ro'1ol ' t(Hr€'I lbHbIX

npu npox3Bo.[,crBe. teiHri ' {ecxux npo6 npe'u'en npoqHocl}r

M A p K e  c T a n H
pe3Yr' lbT-arax
MoifieT oblTb

nbebluieu ta 2 rcel 'u-tt2.

2. nns' 3aK-qenoK Aualvrerport l  Meuee 8-sn'u seruvu:i : lT":XttX"rT-
z .  J fn$  3aK. , f  € 'un  A 'q ruL ,y" " '  " - - - - - -  -  

!g6  (a6cor r to r .uur i t )  Ha Ka)K_
ro  y ,u .nHl lcHHf l  Mo)Ker  6u t rs  nos t ' l xeHa Ha

.u.ufr lr t t-nauMerp yMeHblueHus i l ' l4auerpa'rufr 
'  
t tu-nrrMerp y MeHbIueHus i l ' I ' la 'erpa'

3. f to rpe6onauurc 3aKa3r{HKa Cr'.  3 'uoaxna f locraBr'crhcE c or-

Hoc'rerbHbr" ,ornni i l r ; ; ' ; ; ' ; ; ;"  e z+x 
- ip" 

oca.u.Ke B xo'oaHoM co-

crosHHH-Ao 014 nepeoHaqaJlbHo[ Bblcorbl '

4. f lp rpe6oaaHHIo 3aKa3qHKa craJIb HcnuTblBaercs Ha HegaKarse'

"toc"i  
nitn6ou na 1800 BnnorHyto' 6es onpaaxx

5. O-6osHaqeHH€ Dro x E6 (cu' npnMeqagne 4 r ra6a' 6-2) '

f l p x u e q a  H n e '  B  o 6 o s H a q e H n x  x a p o K  n e p B b l e - ^ 1 8 - - e - l l } l Q p u  n o -

Ka3bIBaor cpelHee co'u'epxaHxe ytT-qol" B cort ' lx Loncx npoueHra;

;fi ;;;;"-'q;a,p "ipeier 
npo'riocrn ; uoc'reaHHe ABe u'nQp u -ornocu -

"enr ,HOe 
YAIHHeHHe'
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CopraueHr ropqqeKaranuoft tloJlocoBofi ctann'
(no  FOCT 103-51)

Ta6ttuqa 6-9

12
l4
l6
I B
20
22
25
30
35
40
45
50
DO

60
65
70
75
80
90

100
1 1 0
120
130
140
150
160
180
200

0 , 3 9
0 , 4 4
0 , 5 0
0 , 5 7
0 , 6 3
0 , 6 9
0 , 7 9
0 , 9 4
1  . 1 0
1 , 2 6
|  , 4 1
1 , 5 7
r , 7 3
I  ,88
2 ,04
2 ,20
2 , 3 6
2 , 5 1
2 ,83
3 , 1 4
3 ,45
3 , 7 7
4 , 0 8
4 . 4 0
4  . 7 1
5 , 0 2
5 , 6 5
6 , 2 8

o , 4 7
0 , 5 5
0 ,  6 3
0 , 7 1
0,  79
0 , 8 6
0 , 9 8
l ,  1 8
1 , 3 7
1 , 5 7
| , 7 7
1 , 9 6
2 , 1 6
2 , 3 6
2,55
2 , 7 5
2 , 9 4
3 , 1 4
3 , 5 3
3 , 9 3
4 , 3 2
4 , 7 1
5 , 1 0
5 , 5 0
5 , 8 9
6 , 2 8
7 , 0 7
7  , 8 5

0 , 5 7
0 , 6 6
0 , 7 5
0 , 8 5

0 , 6 6
0 7 7
0 , 9 8
0 , 9 9
1 , 1 0
l , 2 l
1 , 3 7
I  , 6 5
1 , 9 2
2 , 2 0
2 , 4 7
2 , 7 5
3 , O 2
3 , 3 0
3 , 5 7
3 , 8 5
4 , 1 2
4 , 4 0
4 , 9 5
5 , 5 0
6 , 0 5
6 , 5 9
7  , 1 4
7 . 6 9
9 , 2 +
8 . 7 9
g, gg

l 0 ,  g g

0 , 7 5
0 , 9 8
t , 0 0
l  , l 3
1 , 2 6
1 , 3 8
1 , 5 7
I  , 8 8
2 , 2 0
2 , 2 1
2 , 8 3
3 , 1 4
3 , 4 5
3 , 7 7
4 , 0 8
4 , 4 0
4 , 7 1
5 , 0 2
5 , 6 5
6 , 2 8
6 , 9 1
7 , 5 4
g , l 6
8 , 7 9
e :+2

l0  ,05
1 1  , 3 0
1 2 , 5 6

rpo
1 , 4 1
1 , 5 7
1 , 7 3
I  ,96
2 , 3 6
2 , 7 5
3 , 1 4
3 , 5 3
3 , 9 3
4 , 3 2
4 , 7 1
5 . 1 0
5 , 5 0
5 , 8 9
6 ,28
7 , 0 7
7 ,85
8 , 6 4
9 . 4 2

1 0 , 2 1
1 0 , 9 9
11.78
1 2 , 5 6
1 4 , 1 3
1 5 , 7 0

0 , 9 4
I  , 0 1
l ,  1 8
, 4 1
,65

1 , 8 8
2 , 1 2
2,36
2 , 5 9
2 , 8 3
3 . 0 6
3 . 3 0
3 , 5 3
3 , 7 7
4,24
4 , 7 1
5 ,  1 8
5 , 6 5
6 , 1 2
6 , 5 9
7 0 7
7 , 5 4
8,48
9 4 2

r" i ,
;!.:.
Slii
t,a:r'

F:

i ;. .

t , ,

6. CopraMeHr craJIH npoxaruofr
yHHBepca.nnHofi
( I 'OCT 82-51)

rrrHpoKo[IorocHofi

Ta6nu4a 6-10

Toa-
[IHHA
B. t { .H .

IJJupuna n .xtt
c rpalauKqMH

uepea 10 ,n..tr

Bec
I tttz
B K E

Toa-
ruuHa
B . l t J l t

lllsp1111a s 11111
c rpa.u,auHflMH

uepes 10 n'u

Bec
I tu2
B K E

4
6
7
8
I

l 0
t 2
t 4
l 6

200 - 300
2C0-1 050
200- l  050
200-l 050
200-1 050
200-l 050
200- r  050
200- l  050
200-l 050

200-r 050
200-1050

200-l 050

200-1050
200 - I 050
200-1 050
200- I 050

1 4 1 , 3
157,0

172,5

1 9 6 , 3
204, t7
2 l g ,  B
2 3 5 , 3

31,4
4 7  , l
5 4 , 9
6 2 , 8
7 0 . 6
7 8 , 5
94,2

1 0 9 .  8
1 2 5 , 6

l 8
20

22

25
26
28
30

.  f I p n M e q a H H e .  C r a . n u  r o n u r n n o f i  3 2 ,  3 6 ,  4 C ,  4 5  t t  5 0 . v ' u  n p o -
KarbrBeercs rur.Ipuxofr or 200 ao 1 05O n,w.

{  9  3ax .  125

289

7. Cra.nu npoKarHafl JrucroBafl

a) Crano roHKortucronan u rortcrortltcroBan

Cra.nr, TouKoJrrdcroBafl r{MeeT ToJrulHHy or 0,9 lo
3,75^fin, rrrnprr{H} or 600 no I 400 nrr H .[nHHy - or I 200
go^!30p 4n (no .sara:y-or 3100 ao t2t}0 nn) (no
focT 3680-47).

Craar ToJlcroJrHcroBag HMeeT To,'ruluHy or 4 Ao 60 t+.u,
ruHpnHy-or 600 ao 3000 ri4*t H aJrHHy- Ao 12000 un
(no |OCT 10019-39)

Ta6nu4a 6-I I

Bec I z2 .nucroeofi cranu

Toa-
IUHHA
E.TT, IT

B e c
B K E

Toa-
IUHHA
B Jl'l Jl

1 , 7 5
2 , 0
2 , 5
3 , 0
3 , 5

Ton-
ulHHa
B JllJl'l

4 , 0
4 1 5
5 . 0
6 , 0
7 , 0

To;r-
ulHHa

B -)tr.rt

q

o
t "

o
, L

,25
, 5

7  , 0 7
7 , 8 5
9 , 4 2
9 , 8 2

1 1  , 7 8

13,74
15  .70
19 ,68
23,65
27 ,48

3 1 , 4 0
35,32
37,25
4 7  , 1 0
54,95

62,80
7 0 , 1 5
7 8 . 5 0
86,35
94,20

Bec
B K 2

B e c
B K E

( 142; 150;

i too 
N 200

8
I

l 0
1 l
1 2

6) Cratto BortHucran

Tadnuqu 6-12

Coprauexr BorlHrlcrofi cra.nu (no IOCT 368547)

OpaeHtnponoqHas
urLlDHHe B '1{,rr

!,tuua tuc"ra
B c-t{

130
100

O r  1 A o  1 , 5
q e p e S  0 , 1

n  1 , 7 5

s) Cratto puQJLeHan rtttcrolarl

Ta6nuqa 6-13

CopraueHr pHSJIeHofi rucroeofi craJIH
(no |OCT 10026-39)

Bucota pn$a
B tV-ll'

l , o
1 , 5
1 , 5
2 , Q

To:ruruHa
rrHcra c pn$a-

MH B JII. I I

i-lJupuua e Jr.tr

7 1 0 - 1  1 0 0
900-1  100

I 000-l 250
I 000- I 250

n:l.uua s un

5
6
I

1 0

1 500 -4 000
2 000-6 000
2 000-6 000
2 000-6 000
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8. Cranu KBaAparHaf i

Ta6.zuqa 6-14

Paauepur H Bec KBaAparnoi i  craJlu c npsMbrMn yrJtaMH
(no  |OCT 2591 -51 )

E F
6 X
o s i >

6 e ;

6
7
8
I

l 0
l l
1 2
l 4
t 5
r6
l 8
20

22
2lt
28
30
32
,Ji)

38
40
4lt
50
55
60

U I U
o \ -

E Q -  =

! r
r G:  * \* - :
9 o i

. .  Q  $
; q Y

Jlua-
uerp

B .'1J+'

0 , 2 E
0 , 3 9
0 , 5 0
0 , 6 3
0 , 7 9
0 , 9 5
l , l 3
1 , 5 4
1 , 7 7
2 , 0 1
2 , 5 4
3 , l 4

3,S0 I
4 , 9 1  I
6 , 1 5  I
7,0^7.1

33,2
3 8 , 5
44,2
50,2
56 ,6
63 ,  q
74,i t
78,5
84 ,9
9 3 , 1

1 0 1 , 8
I 1 0 , 9

125
130
1 4 0
r50
150
170
130
190
200

120 ,3
r30,3
1 5 0 , 9
173,2
197 ,  0
222 , ; t
249,9
277 ,8
307 ,9

8 ,04
9 ,62

1 1 , 3
12 ,6
l i r , 9
1 9 , 6
23,7
2g  ,3

bi)

70
75
80
85
90
95

100
t05
1 1 0
I  l l r
t20

9. Crars 4nn xeJte3o6eroHa

Ta6,tuqa 6-15

Cranr ropnqerarannas. Kpyrraq (no FOCT 2590-51)

5 , 0
5-,5
6 , 0
6 , 5
7 , 0
8 , 0
9 , 0

1 0 , 0
l l , 0
1 2 . 0
I 3 . 0
1 4 , 0
1 5 , 0
1 6 , 0
1 7  , 0
1 8 , 0
1 9 , 0
20 ,0
2 l  . 0
22 ,0
23 ,0
24,0
2 5 , 0

1 9 , 6 3
23,76
28,27
3 3 , 1 8
38,48
50,27
63 ,62
7 9 , 0
95

l 1 3
133
154
t77
201
227
254
284
3 1 4
346
380
4r5
4r.2
491

0 , 1 5 4
0 ,  l 8 7
o  9 )9
0,2 t i
0 , 3 0
0 , 3 9
0 , 5 0
0 , 6 2
0 , 7 5
0 ,  g g
I  , 0 4
l , 2 l
1 , 3 9
l  , 5 8
1 , 7 8
2 . 0 0
2 , 2 3
2 , 4 7
, 7 '

2 ,  g g
3 , 2 6
3  , 5 5
3 , 8 5

nua-
\{eTp
B .\t,rt

26
27
28
30
32
33
34
35
36
38
39
40
42
43
45
48
50
52
54
55
56
5B
60

f laouta. lu
ceqeHuq

B ,u -t|r

531
573
6 1 6
707
804
85ir
908
962
0 1 8
134
19ir
257
385
452
590
8 1 0

l 964
2 t24
2290
2376
2 46:J
2642
2 827

1 , 1 7
4,49
4 , 8 4
5 , 5 5
6 , 3 1
6 , 7  |
7  , 1 3
7 , r 0
7 , 9 9
8 , 9
g , 3 g
9 ,  E 7

1 0 , 8 E
1 1  , 3 9
12,49
14,2r
15,41
1 6 , 7 0
1 7 , 9 6
1 8 , 6
1 9 , 3 6
20,7
9 1 9

i l  p u t"t  e r{ a H H n. l .  Cral l  npoKaruBaercff TaKl*ie . lHar{erpov:
a) or 60 ao 130 -v.t t  -  c rpa.u.alrueft uepes 5 'ux;
5) or 130 ,no 200 ilnt - c rpanarlreft uepes l0 .n.,rt.

2. , [ . . truHa no saRaey:
a) ao 12 tt - r.Jrs cranu rnaf,Ierpot{ 10-30 -lt.tr;
5) ro 9 .rr - .r..4q cra.rn :rjaMerpo\r 32-5O .tttrt.

t0. l lpoeo.noKa crarbHac
(no FOCT 3282-46)

Ta1ttuqa 5-16

.[na:uerp
u ,vll

Ce, lenHe
B :V.l t !

Bec I 000
noe. .1t B Ke

I  l .  CopraueHr apMarypbr
rpo$Hrq (no I-OCT

rrepHoAHqecKoro
5781-51 )  .

Ta6.nuqa 6-17

6
8

l 0

l 2
l 4
l 5
1 6
l 8
l 9
20
2 l
22
23
24
25
26
27
28
.30
32

1 , 1 6
1 , 5 4

2 , 0 0
2 , 3 7

3 , 1 6

3 , 8 0

4 , 5 r

5 ,35

6 , 2 6
7  , 2 5
8 , 2 '

0 , g l
I , 2 l

1 . 5 7
2 , 4 2

2 , 4 8

2 ,  g s

3 , 5 4

4 , 2 0

4 , 9 2
5 . 7 0
6 , 4 8

0 , 2 4
0 , 4 2
0 , 6 6

0 , 9 4
1 , 2 8
I  , 4 8
1 , 6 7
2 , l l
2 , 3 6

2 , 6 1
2  , 8 8
3 ,  l 5

3 , 4 4
3 , 7 5
4 , 0 7

4 , 4 1
4 , 7 5
5 , 1 0

0 , 2 0
0 , 3 5
0 , 5 5

0 , 6 0' l  
, 0 8

1 , 2 5

1  , 4 1
I  ,78
2 , 0 0

2 , 2 0
2 , 4 3
2 , 6 6

2 . 9 0
3 , 1 6
3 , 4 4

3 , 7 2
4 , 6 1
.4, 80

0,  25
0 , 4 5
0 , 7 1

1 , 0 2
1  , 3 8
1 , 5 8

I  , 7 8
2 , 2 6
2 , 5 +
2 ,  B0
3 ,08
3 ,37

3 ,98
4 ,32

5 , 4 2

0 ,20
0 ,35
0 , 5 5
0 ,  B 0
l , 0 g
I  , 1 9
1 , 4 6
1  , 8 1
1 , 9 2

2 , 2 3
2 , 4 5
2 , 7 0

3 , 2 0
3 , 3 1

4 , 1 2

f l  p u -rr e rr a H H q. 1. Aprrarypa nepHo,[t{Llecxoro npoQuJlq H3ro-

ToBJlrreTCfl ropaqeKaTaHnoil  HS CTanH MapKu Cr. 5 U XOIO,11HOCnII9tueH-

Hofi ue cra. 'rH MaPox Cr. 0 x Cr. 3

2. Pacqeruure f lpe]enH TeKyqecrH-3 0J0-3 500 Kelc'rt2'

3. f lpoi!n. 'rr .r  Hovepoe 6oree is 32 nocraBrf lroTcq no oco6otr,ty co-

f . t  a tueHHIO.

Apuarypa fopqr{eKa-
TAHHAq H3 CTAIH

u a p r u  C r . 5

Apllarypa xoJro.rtHocuJrrorueHHas H3
crarrr.r uapor Cr. 0 n Cr. 3

npoKaTKa c I Io I Ie-
pequbrMr.r ae$opMa-
ul,tgMr4, B .u,Byx B3a-
HMHO nepI IeHIHKy-
nrrpHbrx HanpaBne-

H U q X

5

2
nJIOllta.llb

B c.lt2
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Pa5oqas a.rvt-
Ha ,/ nJInHa no)K-

xH xToJlruHHa
B -rl.lt

12. Cxo6ur cTponrerbHHe l l lnyuronue cBaH HM€ror npo$nnH (no |OCT 4781-49):
l) crarrb lulyHroBafl nrlocKan (IIfn-l); 2) KopblrHan
( I I IK- l  )  ;  3)  crar lb unyHroBaq seroBaq ( t l IA-1)  '  Bblpa-

6arurea,eMaH no uecr l l  npoQu"nnv.

TaSnu4a 6-19

CoprarueHT unyHTosttx csafi  nJlocKoro npo$u.nn

@uz. 6-5

Ta1ttuqa 6-20

Tadnuqa 6-/,8

200X80x8
200x80x 10

0 , 1 4

0 , 2 2

0 , 1 9

0 ,  2 9

6-6. CTAJTb AJrt li lrrvHTOBbIX CBAH

lUnyuronsre cBaH HsforoBrqlorcfl HB MapreHoscrcofi cra-
Jru Cr.3 u Cr.S s,4o,6aB.[,eHLIeM Me,rLH or 0,25 lo 0,35Y0,
a raKx{e H3 ,craJru v^aptna HJ12 (|OCT 5058-49).

A.ns gauuru urnyHTa or r{oppo3ull ilpl{MeuflnT IIoKpa-
cKH: 6uryunn'o3Hble, .u,erreBbre, acQa;rrronslu JIaI{oM H
xys6aaclaxorvr. '

Pacxol JraKa rla HaHeceHlle rll€pBoro c;Ior cocrarBJlfler
100-120 e ua I u2 orpauru,naeuo'fi roBepxnocrg, Ha Bro'
poft c.rrofi - oxoJro 80 e.

CopraxeHr [InyHrosHx csafi KopblrHoro H 3eroBoro npoSu;refi

@uz. 6-o

Pasuept't e ,+t,tt

n l n l a

() -'.
* ( g G
X E t r du o  I

- O \ O  S  i
>  o ; E i j

cDuz. 6-7

Paslrepu a .r.ll
Bec 7 noe.

B K E

Monesr
H H e p q H H

s c-u1

Moueur
CONDOTITBNC.

ur" 
" 

c-tr3 .[.aHHa e .u

l d

LUK-1
un- l
[I,II. 2
nr A-3
ul,u,-4
ru.u.-5
tlrA-6

I I p u t ' l e q a H H e .
ocl, l  cTeHKH Ha paccTosHuH

1g*

500
400
400
500
500
500
500

90
150
2 1 0
270
320
360
380

8
8
I

1 2
1 4
l 6
22

8
8
8

l 0
l 1
t 2
l6

64
56
62
90

103
t31
165

50
44
49
7 l
8 1

103
r3Q

1 065
I 843
4220

l0 360
l 7  0 1 0
28  I  l 0
38 500

150
246
400
767

I 060
1 560
2025

12-15
8-12
8-14

1 0 - 1 6
16-22
t8-25
18-25

f lpoQu.l l l l  H3roroBJrqrorcq c.u,ByMq ItoHTaxHbtMH OTBepcruqrl lr  J.Ua[lerpov 5 -tr-{,  pacnono'r{eHHl' lr{H Ha npoaonbHoH

500 .rr.lr or KoHqoB.
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6_7.  qYTYHHOE JIHTbE

Or.rtuexlr H3 qyryua, ilo/lBepralouluecn BuyrpeHHeMy

JIaBJIeHHIO, H [poqHe oTBeTCTBeHHble oTJIHBKI',I H3nOmB'

JrfloTcf B coorBercrBnu c focT 26ll-44 c o6qsal#Ir,HblM
trnff rlepBbrx .[ononHHTeJIbHbIM HCnbITaHHeM. BCe npoqHe

qytyr{Hbre o/HIHBKH .[OnXHbI HSFOTOBJIflTbCfl B COOTtseTCT-

BHr.r c focT l4l2-48.
Mexasnqecxue cBoficrBa cBapHbIX ooe,[Hueul{fi H Ha-

nJTaBJIeHHOTO MeraJlra, a TaKx(e MapKa SneKTpoAa JIOIX(-
Hbr yAoBnerBopflrb rpe6oBaHHrM |OCT 2523-51-

Ta6nuqa 6-21

crponTenbHblx KoHcrPYxqufiXapaxrepncrnKa orJlI{BoK ns ceporo qyryHa A{c
(no I-OCT 141248\

flpeaea npot{Hocrn n rcelcn2 nPu rpenKa nporHoa B i l f l  npv pac- T nepaocru B Ntec'Tax,
noInel(aluHx oopa-

6orre, l'l'
ocHHH MeXAy OnOpaMH B i l r |

O6osHa.{eHHe MapKH r.rgnn6e C X A T H R

H C  M E H C E

C,I l2-28
Cq l5-32
Cq 18-36
C q  2 1 - 4 0

I 200
I 500
I 800
2 100

2 800
3 200
3 600
4 000

5 000
6 500
7 000
7 500

6
8
8
I

2
2 . 5
2 , 5
3

143-229
163-229
170-229
770-241

f I p n u e q a H H e .  H U

p

- r-p^""t" t-  6pr-enJrp, onperefiqeMarr B.u.aBJIHBaHtteM cTanbuofo uapl ' IKa cuaofi  P'H-,- +'b i r

6-8. JIECTIbIE MATEPHAJIbI

6_8.  EPEBHA

Epeona cTpo,HTeJrbHbre, IIpr.rMeHfleMbre Anrr rHApoTtexHI{-
qecKono cTpoHTeJIbcTBa 6.es npo,a,onbHofi p&,CII{"TIOBKH, 143-

roToB . l I f l I oTC tH3COCHbI , J IHCTBeHHHUbI ,Ke -u ,pa ' I IHXTb I I I I I ' o
KaqecrBy pa3AeJlstorcff  Ha rpH copra (uapxu): i lepBblft '

BTopoft Ir rperHfi.
ti 6penu'ax Bcex ooprot (uapor) He .^ony'cKalorcfl

THHJII{ BCsKHe, Sa6oroHHafl KpacHHHa Ir KpHBI43Ha pa3HO-

croponnflrr. .D,onycxaeMble ilopoKH ̂  4geBe:^HqY c o-rpaq{-
q€HHfMH ycraHaBrr;Barorcfl nb pOCT 468-49 H 4372-48-

Epeeua aoaxsr,r 6slrn oqHrrleHbr oT cyqbeB BpOBeHb C tlo-

BepxH,ocrblo, onHJIeHbI noA npsillblrl yrJIoM K IIpOAOJIbITOft

f lpaanra MapIffipoBKH, coprtlpoBKa, yIsIaAKa, o6Masxa R

npHeMKa - cM. focT 2n2-49.
HasHaqeHne copra MarepHaJIa B SaBI,ICI ' IMocra oT KJIacca

rHAporexHHrlecKoro coopyxeHHfi (no |OCT 3061-46) -

ciu. r.n. 8.

Ta6.nuqa 6-23

OcHoenofi copraMeHT 6penen [nc ruAporexHuqecKoro
crponTeJlbcrBa, npuMeHceuHx 6es flpoAonbnofi pacnnlonxn

K.naccn$uKallus Kpyraoro
(no |OCT

Ta1ttuqa 6-22

.reca xeofiHblx nopoA
4684e)

Epenua crpon-
TeJIbHbre nns KoH-
crpyKuHir r lrApo-
T C X I I H q E C K H X  C O -

opyxeuuf t  (no
focr 468-49)

Bpenna A.nn
npoJleTHblx cTpoe-
Hr.rfi MocroB (no
focr 468-49)

B p e n H a  n n A .
o f iop  MocToB ( I IO

rocT 4372-48\
Eoesqa r , rq

. "u f i  ( no  |OCT
468-49'u 4372-a8\

f lo. lronaPHnr
(no IOCT 468-49)

Or 12 Ao 30
c rpaAaIrde.ft
uepes 2-

O r 2 2 a o 3 4 c
rpalall l4efi qe-
pes  2

Or 12 Ao 30
c rpa4aI{nefi
uepea 2

Or 18 Ao 34
c rpa.u,aunefi
uepee 2

8 , 9 ,  l 0  n  1 1

Or  4 ,0  Ao 9 ,0
c rpaAarrnefi
vepea 0,25

6,5 ;  8 .5  u  o r
10 ,0  Ao 16 ,0  c
rpaAauHefi uepes

Or 4,0 ,u.o 16,0
c npa.uaunefi qe-
pee 0,25

Or 6,5  Ao 8,5
c rpa lauuef i  qe-
pes 0,25 11 or
io ,o Ao 16,0 c
fp aAallHefi qe-
pes I

Or 3,0 lo 9,0
c rpalatruefi qe-
pe3 0,25

PasuePr'r

Kpyranr
T O H K H H

a) f loaro-
BapHHK

6) Xepnu

8 - l l

3 - 7

I  Pa3MePbI 6Peaeu' l
Bt'tr 6peeeu 

I oi3.y"lp:l: l:p.I- | oo"" e B ,{
I 

Heu roPqe B crt 
I

floapas.u.e-le TOJIUII4HA B
BepxHeM

orpy6e n c-u

Epeeua a)  f luao-
B O  T I H b I E

6) CrPon-
TCJI b H bIE
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Ta1nuqa 6-24 Ta6nu4a 6-2b

Opuenruposoqnufi o6teu KpyrnflEa ronroro

To.runua B roHKoM KoHue (6ea xopu) n cr

l 0

Opuenrnponoqnufi o6ten dpenen
(no I-OCT 270844)

JIluua
-6peena

B . M

4 , 5
6 . 0
6 , 5
7 r O
9 , 0

To.nuxna 6peena B BepxHeM orpy6e (6es ropsr) e c,u

t 4 l t u l 1 8 [ r o l r r l r n l r u

O6reu e ,t3

.D.anna
TOHKOI.O

KpyrnflKa B Ju.

2
3
4
5
I

8
I

O6rev e ,nB

0.084
0 , 1 2 3
0 , 1 3 5
0 , 1 4 8
0,212

0 , 1 1 0
0 , 1 5 6
0 . 1 7 2
0 , l g g
0,267

0 134
0 , 1 9 4
0 .2 t2
0 233
0,326

0 , 1 7 0
0,237
0,260
0,284
0,393

0.203
0 281
0 308
0.337
0,465

0,242
0,332
0,364
0,399
0,545

0,284
0 .392
0,429
0,466
0 ,631

0,005
0,009
0 , 0 1 3
0 , 0 1 7
0,029
0,036
0,043

0 , 0 1 0
0,0 '10
0,030
0,040
0,060
0 070
0 ,080

0,020
0,030
o,nno

0,080
0,  100
0 . 1 2 0

0,030
0,040
0,050

0 ,  1 1 0
0 .  140
0 , 1 7 0

6-9. NHJIOMATEPHAJIbI

flu.llouarepuanbr AoJIxHbI E3roroBJrrrbcq R3 cocHbl, gln,
f iHCTBCHHHUbI, KCIPA N NHXTbI .NO KAqCCTBY OHH AC'' ITC'I

Ha qerbrpe aopra (r 'rapxu) no |OCT 3008-45, |OCT
3490-46 n |OCT 3021-45i, a raKxe H3 JIHcrBeHHhIx IIopoA
(no |OCT 5444-501.

flnaouarepHanbr B 3aBHcxMocrlr or rornurlEHbl R orllo'trre-
nnf M€xny urnpuHofi u ro.nulnnofi fl,e.rtflTcq Ha: A o c K I{
lo.ltutnHofi 100 nu s Meuee [pE orHoueflElr uHpHHhI K

TonrqHue 6onee 2; 6 p y c K It ronqusofi 100 r.tt H MeHee
flprr oruoruetvtt  rrrupr.IHbr K roJl lr lnue2u l lbnee H 9pV-
c b s (ueturpdxxanTghle H AByxKauruue) roarrtsuofi 6o.nee
100 nu.

OcHoeHofi copraM'e'HT [onepequblx ceqesnft unnoMarepl{-
aJroB [pI{B,eAeII B ta6.u. 6-26.

Ann:na nHJIoMarepHanoB ycraHaBnI{Baercs Ee 6olee
6,5 n ,[Jrfi H,eayuux l(oncrpyKl{ttit u 9,5 ,u J.;Ifl llponer-
HbIx crpoeunft trlocroe.

To6ttuqa 6-26

OcHonsof, copraMeHT nonepeqnux cecennfi nRJIoMarepaaJIoB

UJupnua a u-tt

l 6
l 9
25

30
40
50
60

200
200

I

80
80

60
60

50

i

100
100
100

100
100
100

120
120
120

r20
t20
r20
120

150
150

150
150
150
150

180
180

180
180
I t0
tE0

^
220

(no rocT 300845, FOCT 3490-46, roct' 302145,1-OCT 5444-50)

70
EO

1 0 0
120

]
120

120

150
150
150

180
180
180

(240)
(2401

200
200

150
r80
200
220

180
160

(200)
200
200 1i+or

(240)
lzoot
(260) (280)

f l p n r * l e q a H n e . P a S U e p H A C K O $ f a X O T H O C g T C f l K n I { J I O M a T e p H a J I a l { , [ I 3 r o r o B J I e H H b l [ l n o 3 a K a s y '



PA3NEN TIEPBbIN. OEWHN

294
Tafnuua 6-27

O6ueu l00 poe. t4 nufloMatepuanon n ,u3

l 0
l 3
1 6
1 9
22
25
30
40
50
80

100
150
200

0 , 1 2 0
0 , 1 5 6
0 , 1 9 2
0,228
0,264
0,300
0,360
0 ,480
0 ,600
0 ,960
1 , 2 0 0
I  ,800
2 ,400

0 ,  1 4 0
0 , 1 8 2
0.224
o;266
0,308
0 .350
0'420
o,soo
0 ,700
1  , 1 2 0
1 ,400
2 , 1 c 0
2,800

0 ,  160
0,20E
0,256
0 304
0,352
0,400
0 ,480
0,  640
0 ,800
1 , 2 8 0
1 , 6 0 0
2,400
3,200

0 .  180
0',234
0,288
0.342
o;3e6
0 ,450
0 540
0'.720
0.900
r , 4 4 0
I  ,800
2 ,700
3,600

0,260
0 ,320
0.380
0 ,440
0 ,500
0,600
0 ,800
1 , 0 0 0
1 ,600
2 ,000
3 ,000
4 ,000

0,352
0 , 4 1 9
0,484
0,550
0,660
0 .880
1 , 1 0 0
I ,760

3:333
4,400

0 ,456
0 ,528
0 ,600
0,720
0,960
t  ,200
1 , 9 2 0
2 ,400
3 ,600
4 ,800

0 ,572
0,650
0 ,790
I  , 0 { 0
1 ,300
2,080
2 ,600
3,900
5 ,200

OUaUxO-nneXaHHr{eCKHe CsOfiCrBa ApeBeCHHbl pa3JIHqHblx nOpO.{  npn

Ta6ttut4a 6-28

150/o BJrax(Hocru (no IOCT 463149)

510-540
470--480
450-460
390 - 460
350-440
430-460
640-730

720
640-730

flpeae;r npovnotru n K?,'c-tre I{oayls yn-
pyfocru npH

cTaTr{qe-
cxon ugru6e

B  T H C .
KZiCJrtz

[ Iopoaa

Cocsa
Cocua cu6npcxan
Eau
E;rr  cu6upcKan
I-lnxra
Kenp cu6npcrnf i
JIHcteeHHLIqa
av6
6epesa

n p H  C X a T H H  B l o n b
BOJIOKOH

OT-JI .O cpe.nuufi

nrru6e crarur{e-
C K O Mi " r

t;
530
475
460
430
400
440
680
720
690

420
380
400
390
350
360
550
520
490

7 t7 -877
694-736
722-774
603-729
570 --722
603-715
964- I 062

9r7- I  084

| 
.n"o""r,

E00
7r0
760
660
650
650

I  0 1 0
935

1 000

3 l  I  -391
347 -37.3
5 1 1 - 6 1 5

437-533

75
63
60
60
60
60

100
85

120

70
62
60
60
63
65
90

r04
120

126
90
80
80
E5
R?.

120
73

130

i l  p  u  u  e  q  a  H n  s .  1 .  I4cnor raHHe JrpeBecHHbt  I IpOH3BO. IHrcc  no  ocT HKJI -250

2. f loxasare.nrn-. o6teunono Beca
uo Qopt' ly.ne:

.u,peBecHHbl npu pas.'txuuoi' i Bnax(HocrH nepeBo,ll,f lT Ha HopManbHyK)

t
o r",

II.:- ---:- [t+0,01 (l-^'d(15-v)1,
vo,

Bra)Knocrb L5% or cyxoft rpeBecnHbl -

(6  -  16 )

rre ' [1r - o6teuuuti  eec ,qpeBec]I l{bl npn 15%-Hok eaaxuoc-rrt ;

W - n.ryaxsoctr apendcl{Hbl B r lpoueHTax (n upe.u,eaax 8-23o6)i

G 
V 

-  aec  o6pasua npu aauuof r  BnaxHocrH;

VV -  o6 teu  oopa3t1a  upu Aanuof i  BJ taxHocru ;

Ko - roaSSHuHeHr o6lettroft  ycylrrKn B upouenTsx, PaBHbIft

v r - v o
+ ,

v o v

r.[e Vn - o6teu ,qpeBectlxbl npr Bflaxnocrx 0!6.

lit

iT&::*
:*
fi
q

*:{
;l
frtr,#
s,
frJ
rnl

, . t

l:;1

1#
9.:rt
,s
u

$,+

' 6

i,t

#. xr".n
' , $

. r e * $ r a .
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Fpynna t , t  ee  HaHMeHoBaHue

HeaarpoHy rb le  Bb rBe rpuBaHHeM
Men Ko3epHHcTbre K pH crann H qecKHe I ' I  3-
Bepx(eHHbte f iopoAbr  ( rpauuru,  cH-
eul r tu ,  nop$Hpnru,  nHa6a3bl  u  r .  n . )

He 3arpoHyrb le  BbIBerpHBaHHeM
KpHCTaJIJII{qeCKHe, I{3BepxeHHble no-
poAbl (6aea.rrsru H r. n.),  a raKxe
Kpy[Eo3epHHcrbte rpaHHTbI ,  nopSn-
pHTbr, aHAe3HTbI H T. I I .

3 arponyr bre BbIBerpIrBaHHeM nJlor-
HbIe H3BepXeHHbIe nopo.u,bl c BO,[.O-
nornoIr leHueu 6olee lrSo/o

Bulnerpun[ IHecf l  nnorHbte H3BeP-
xeHHble nopoAbl c BoAorIofJIoIqeHHeM
6otee 4%o

OrnapuonaHHble necqaHHKH I {
TIJIOTHHE H38CCTHgKOBbIC I IECIIAHHKH

c BOAOIOTJIOI4eHHeM AO l90

OrpeuHeHHHe Hrrr  SIPaMoPoBHA-

HbIe l \ tenKoKpHcTaJlJ lHqecKI{e H3BeCT-

Hf lKH C BOAO[OrJIOU1eHHe:! I  no 2%

f l l o rn r te  H3BecrHf lKH c  BoAono-

rJrorrreHr.reM 2-5%

fkorHue I {3BecrHf lKH c BoAono-

TJIOUIeHl{er'r .U.O I 0 %

i l pnveHeHHe Hexena renbHo

2 500

2200

6-T.  KAMEHHbIE MATEPHAJIbI

6_10. ECTECTB/EHHbIE KAIT1EH HbIE IYTATEPHAJIbI

OcHoeHHe OpHeHTupoBOttHHe xapaKTepucruKH KaMeHHblx MarepHaloB

Tadttuqa 6-29

OpneHrnpoBoqHaf l  no teBaq npo6a ynapoM
xyaa;raofi no Kyct(y o6relrou 100-200 cns

I- lplr oveHb cHJIbHbIX .yAapax pas6u-
Barorcs c rpy.[oM 6oarurefi  qacrbrc Ha
2-3 K-vcKa

flpn orreHb cHnbnorr{ yAape pa3-
6Hsan rcq  na  2 -3  KycKa

flpu y.u,ape pa36HBarorcf l  Ha He-
cKoJrbKo Kpy[Hbrx H MenKHX KyCI(OB;
3ByK npn yAape rpurnyurernulf i

f lpu vlape .u.aror rayxofi  3ByK H
p a s 6 n n a n r c a  H a  M e r o q b

flpu y.u,ape pacKanbtBalorcf l  Ha oc-
rpoyronbHble K] 'cKH rBepAbIe u xpyn-
KHE

flpa 1'.rape pacKanblBatorcf l  wa 2-4
KpynHbIx  KycKa

flpu 1,-.u.ape pacnaAarorcr Ha He-
C K O J I b K O  K Y C K O B

f tpn yaape Aaror r{e.r loqb

Pacqe ' rnu f t  o6 teunuf i
sec g rceltt,t -

Or 270 ( rpaHn-
rbr) Ao 3 000
(naa6asu)

Or 2 700 (rpauur)
ao 3 200 (6asarsr)

Or 2 500 no 3 100

Pacqernac  xapKa
B K.]A.T.KE

I C00 u 6o.;ree

II p u r.l e q a H I'r e. BeanqaHa Mo:lyts ynpyrocrH:- 
a) rpanuroB H .[pyrnr nJIorHbIX !4s-!gpxexHblx nopol-or

rcelcnL lnfin'npe.ue.ne npd,rirocrn oKoJIo 2500 rcelcn2);

6) upa.uopos- 600 rwc. xelcuz; H3BecrHflKos ot 180 rHc'
.q,ene npoqnocru oKono | 200 xz,tcuz).

Ta6ttu4a 6-30

Onpe4eleHl{e opueHTupoBoqHofi MapKI{ KaMHs

no rIoKa3areJIsM BoAonorJlouleHuq u o6beMHoro Beca

500 ruc. xzlcnz (nPn nPeaele

rcelcu2 (nPu ilPerene npotluocru

npoqHocrn oxo.qo 1 5@ rce;cte) ro 880 rblc.

oxo,'ro 200 xelc.+t2\ lo 540 ruc. rceicnz (npr npe-

Ta6nuqa 6-31

3aeuculuocrb Melrqu.y o6leuHmu BecoM H nporlnocrbx)
I.I3BCCTHflKOB

O6renunt f i  eec B
rce\ill oKonoOpueHrn-

poBoqHaf l
MapKa
XAMHq

n o 2
3 r 5

5
[o 10

Eoaee l0

. l l .o 3,5
o  6 1 0

" 1 0
, 2 0

Eonee 20

2 350
2250
2200
2 000
l 800

Bonee
2 500
2 400
2 350
2 r50
1 900

l lpe.u,ea npoqHocrH
npH cxaTvv B t {? lCrL2

Mapxn KaMHefi yKa3bIBaror npeAeJI npottno^cTu ^IIPq
.*"tti* o6paston s sule ry6oe pasl\{epaMu 20X20X

X20 cx- flpaxtnuecru MapKE KaMseft onpeAeJlflIor Ha



PA3TIEA NEPBHE. OEUHf,2s6

cyxnx o6pasuax, BbrrrHreHHHX HB nopoAbr B Br{Ae ry6on
yKa3aHubrx Bbrue (HopuarHeHnx) pa3MepoB Hnfl MeHb-
f,lHx, A TaK)?(e BbrcBepneHHbrx IlHnHHApHqecKEx xepHo,B
(d:h:S cu [rpH M,enKo3epHncrbrx cTpo€Hl{nx flopofibr,
rIpH np,oqux l0 cn). OpueHTnpoBoqHbre cooruorreHnq
ttpoquocru o6paauon, [,GlJrqaeMbre npn HcnbrraHuflx Ky-
6oe paeubrx pasMepoB, npHBeAeHbr s 'ra6n. 6-32.

flerxxe KaMHH c o6reuubrM B,ecoM .u.o I 800 rcef nz *-
JlflTcfl no npoqHocru Ha uapxn: 5, 10, 15, 50, 75, 100 u'150 

rce/cnz. Tqx€rHe KaMlrr{ c o6reltnuu ,Bec'o'M 6olee
I 800 rcef -ua HMelor pacqerHhre MapKH: 100, 150, 200, 400,
600, 800 u I 000 rcelcnz.

Ty MOC 1947 r. (BHHH|, I(upuuvnnre rnAporexHuq€cKHe
coopyxeuun).

B 3aBHcHMocrH or rrpeAeJra upoqHocru npu cxarun
ruAporexHu.{ecKHfi KHpnHq lroApa3,leJrflrcT Ha rrrecrb [ra-
poK, yKa3aHHbrx e ra6a. 6-33. Mapr<y Kr,rp[Hqa ycraHaB-
JIHBanT no peyJrbraraM LlcnbrraHua o6pasuoB Ha c)r(aTHe
H trzttl1 B HacbIuIeHHoM s'orofi coc.TorHI{.H B sorBercrBuH
c |OCT 530-41.

Ta6nuqa 6-33

Maprn KHpnHqa rnAporexHuqecKoro vt npeAenbl
npoqHocrn npH cxaruu H usru6e

(no TV MAC 1947 r . )

flpe.u.ea npoqHocrlr v rczlctue

npH cxaTuH npn usru6e

Creneut Mopo3oc.Tofir<ocrn xau,seli, Tpe6yeMaq
JIHqHbrx ycJIoBHffx Hx [pH.MeHeHHrr: 5, 10, 15, 25,
n 200 TIHKJToB 3aMopa)r(HBaul{ff I4 orraHBaHl4s.

Creneur BorocrofiKocrH KaMHefi, o[p'eAerqeMafl
aofi roeQSuqHeura pa3MsrqeHrr, fipnnrtMaercfl:

a) MeHee 0,60; 6) oT 0,60 ao 0,75; e) or 0,75
r) 6oree 0,90.

Ta6nu4a 6-32

OpnenrnpoBoqHHe cooTHouleHufl noxagarelefi nporlHocru
o6paeuon

B  pa3 -
50, 100

BCNHqH-

ao 0,90;

I noo pasMepe
voa B c.*l

fl p n r.'r e ir a u n e. flpu o6pasuax - uHrHHApax nepex,o,nHoft xoa$'

$uunenl npnuuMaercfl  . [nr ruaMerpa, paBHoro ctopoue xy6a.

floap,o6nue xapaKrepHcrHKH ropHbIX ilopox, (r<;raccxQu-
KauHrr, KarefopHfl, Ko3o$Hul4eHr KpenocrH H Ap.) IIpHBe-
A€Hbr B rJr. 7 uacroru-1ero cnpaBor{HnKa.

Kourponrnure otrpeAeIIeHI{fl conporl{BJIfieMo'crl{ cxarulo
H Mopo3ocrofix.ocrx KalIHs AJIfl Ha6pocHblx II.r'IorHH npol'I3-
Bo.fl,rrcr B Ilp,oqecce yK.rIaAKH npn o6uapyxeuuu npu3Ha-
trcB H3M.eH€HHfl Kar{ecrBa KaMHfl, Ho He pexe 3 pae nptl
xy6arype ua6pocxr lo 100 000 ,u3, H npl{ yKJIarKe.Kax-
qblx 20 000-30 000 ,n3 KaM,Iiq rIpH ry6arype na6pocxr't
6o.nee 100 000 .,t23.

Cneunartunre tpe6oBaHl{fi K KaMHffM rnfi Ha6pocuux
sfioruu IIpEBe,[eHbr e rr. 23.

6- I I .  KHPNHq THAPOTEXHHqECKHH

-rfl rHAporexuuqecKofo crpol{TeJlbcrBa FIpHMeHflercfl

--.HqHHfi nHrporexHnqecxufi KI4prli ' Iq, H3roroBJIeunufi Me-

ToAoM tlJlacruqecKo'ro $opuonauux B coorBercrBnll c

6_12. tI OPTJIA HtrIIEM E HTbI

a) I{eueurst iloApa3.4eilslorcff Ha cJle-4,}*lou}re oclloB-
HbIE BHAbI:

l )  roprrraH.{.ueMeHr (|OCT 970-41);
2\ uel lesrsr cneuuaJlbHbte: cy"rruQarocrotirue (|OCT

2543-51) ,  raMnoHaxHble ( |OCT l58 l -42) ,  ruApoQo6Hne,
n.nacruQu{HpoBaHHble, 6elu'e LI uBerHble;

3) uraaxo-n,oprraHAueMeHr (|OCT 970-al);
4) ueMeHrbt c aKTHBHbIM[i (rn.lpao.nuvecnnun) a,o6as-

KaMrr (focT 970-41);
5) ueMeHrbl c aKTllBHhlnalt Ao6aeKaMI4 cyas6arccrofiKne;

Kupunu MapoK 500 ir 700 npnueHnercfl ToJ'IbI(o arrs o6-
nHqoBoK rurporexunqecKHX coopyxeutlfi.

fn-lporexsuqecxufi KHpnHq noJI)KeH Bbl,[epx(HBarb cJIe-

Ayroue€ qHcJto UHIIIIOB 3aMOpa)KHBaHUfl- n^pH TeMneparype
-l5o 6es cHHx'eHLIfl npoqHocrs 6o.nee 25$ E floreplr Be-

ca 5o.nee I 0/6:

I ) 30 aailopaxusaHiafi - anfl pafioHoB c rfixsllblMlt

KJrHr{aTgqecKHMH yCJIoBI{f iMn (npu cpeAHeMecfiqHofi TeM-
ueparype uan6onee xoJloAHoro Mecflua - 15");

2) 20 3aMopalKusaHi' l f t  -  AnH pafioaoe co Cp€AHHMH
KJIHMaTHqecKHMH yqIIOBUf MH (COOreerCrBenHo oT -5

ao  -10 " ) ;
3) 15 3aMopalKHsalrHfi --: IIlrfl pafiouon c JIeTKHMH IUIU-

MarHqecKLIMH ycJloBHflMH (coornercrB€Huo Menee -5t) '

HcnuraHue rHIpoTexHHqecKofo KHpq{qa _ _nToH3BOAIlTCt
B CoorB€TcrBHH C rpe6oBaHHflMH Ty-M3C 1947 t'

TgHIaHr, Knpnrnt". rn.u,porexnHqecKHe coopyxeunr)'' O 6 r , e N t H s i  
f i  B e c  K H P n H q H o f i  x l a r K H :

a) cyxofi xxpnltultofi KJIa.u,KIl - 1 800 rczln!;^ ̂ ^
6i 'acururennofi eoAofi Knpnuqgofi x.raArn-2000 nziu3-

6) ueMeHTbI c HaIIoJIHHTeT'IflMH (rap6ouarHuf, ueueut Id

r .  n . ) ;
7) qertlesrH C aKTIIBHbIMH ,Uo6aexaMI'I I{ HatrOnH}ITeJIflMIT

(rnaporexHuuecxue) .

f I  p  u r*  e  q a H u e.  B 3aBHCHMOCTI]  oT BH.[a IpHI l IeHseMblx no6atrox

[eMeHTb{ HMel{y lorct :  tpeneaunr. r i t ,  neNtgosb{r i '  ryQootr i i  H T '  t I '

6) I{eueuru flo noKa3areJlflM IIpe.[eJIa upotlHocru trpH

cxarul{ o6paeuon H3 pacrBopa c@raBa I :3 .uelsrcs Ha

MapKH B pe3ynbrare HcnblraHHfi o6pasuoe H3 xecrKux

rpau6ooaHublx H nJIacrI'IqHbIX pacrBopoB.

6-A. BffXyUHE AJrq TITAPOTEXHHTIECKHX PACTBOPOB H EETOHOB

4y-4X4
5 x b x s
7 x 7 X 7

rlepexonuufi
xoaQQuuneHr

f lpN pasuepe
KVOa B Cilt

t 0 x r 0 x l 0
r5x  l 5x  l 5
20 x20X20

f lepex.r lsuf i
xoa$QuuueHr

22
28
34
45
70
95

l 8
22
25
35
50
90

- - , -  f ' 4 % 4
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Maprn ueMeHToB ,orAeJrbgbrx BHAoB
nc yKa3aHHfiM ra6Jr. 6-34.

ycTaHaBJrHBaro1lcfl

Taiauqa 6-34

OcHoeHoe AeJreHHe qeMeHToB ^u u^p*r /

Bna ueuenra

f lopraau4rreMeHT

[eueHrn:  cynbQarocrof i -
KHe,  ruapoQo6ubre,  nJracru-
QuqnponaHHbre 6eaue

LUaaxo-  noprnaHAqeMeHT (c
,[o6aBKaMr{ Monororo, rpaHy-
JI f lpOBaHHOTO UrnaKa)

Uelresrbr c aKTHBrrbrMr.r
i I ,oOaBKaMr. r  ( rn4panrHqecKn-
M H }

I leueHru c aKTHBHbTMH
406aBKa Mr cyarSarocrof i  KHe

[euenru c HarroJrHHTeJrfl Mr.r

Ueraesru c  aKTHBHbTMH
A06aBK aM H H ganonHr.rrers rvr H

250. 300,403,
500 a 600

2s0. 300.400,
500 n 600

150.  200,250.
300, 400

u 500
150.200,  250.
300, 400 n

500
250. 300 n

400
150 .200 .250 ,
300 ,400  u

500
150 ,200 ,250 ,
300, 400 u

500

100 ,  150 ,200 .
30c n 400

100.  150,200,
3C0 s 400

50, 100, 150,
200, 300

, 100 150,
200, 300

100,  150,
200 n 300
r ,  1 0 0 ,  1 5 0 ,
200, 300

50,  100.  150,
200, 300

I I  p n x e q a H u s. 1. Cyau$atocroftxuir treMeHT .uorxen colrep-
xarb  aKTuBHbrxKpeMHeseMucrbrx .u .o6aeor  o r  5  lo  15% no Becy .
2-  K . rnHrep,  npHMeHrreMbrh  r ts  l , r i ro roBrenxr  cya lsarocro ixoro  qe-
ueHTa c  aKTHBHHMH KpeMHe3euHcrbrMx Ao6anxauu,  aon lxeH y ,q ,oBne-
TBoptrb cne.qyrorquM rpe6onaHnuu:

Al2o3 \
a) uuerr  r luuo3eMucrnf i  uoaylr  (orHoneHHe 

F"p,  /
He MeHe6e) 

?'JL* pacqerHoe, corepx(a'He rpexKanbqr{eBo'o 

-"rro"nn.r,

(3 CaOAl2O. l )  He 6o,ree 8%.
3. Hcnurtanne rreMeHroB npou3Bo.u,Hrcrr no yKasaHHsM IOCT 310-51.

Tadttuqa 6-35

OcHosHHe noKa3areJrn nopTxaHAqeMeHToB

f lpeaeru np ,qHo-
crn pactropa l :3

B Kelc.u2

Hauuenosauue
llEMCHTA

O6revHurf i  eec
(puxao Hacbr r taH-

Horol B ,eirLg

I 100-1 300

f lopr.naHnue-
MeHr (no |OCT
e70-4t) 190

260

l leuesr cynb- 12501 -
Qatocrofir<rafi 1300
(ro focT 2543- 14001 - I 100-l 300

97

IIpodomceuue ra6lt. 6-35
flpe,leaur npoqnc.
c ru  pacrnopa l :3

B rcE Cfi,

HaHueHosaHHe
[EMEHTA

UI;raro-nopr-
N A H A U E M C H T
(no IOCT 970-
-41)

150
200
210
300
400
500

l 6
l 6
20
23
27

l 1
l l
t 4
I R

22

O6rerlHufi sec
(puxao HacttnaH-

Horo) B Kts1ilg

I  100-1250

Lleuenr c aK-
THBHbI \ , IH  |HAPA.

B I U q C C K I , I M H

.u.o6a B KaMH

100
130
l f 0
220
300

t 6
l 6
20
23
27

[IoxasarerH npoqHocrH
I ICMCHTA C AKTHBHbIMH

no Ty

To6ttur4a 6-36

i l  MapKH THApOTeXHHqeCKOTO

To6ABKAMH H HAf lOJIHHTCJI f lMH

MBA 1939 r .

t

M a p r a
qeMeHTa

Ta6au4a 6-37

l loxasareflH npoqHocrH H MapKH cy.rru{arupoBaHHblx
Il luJIaKo-noprJlaHAqeMeHroB

(no FOCT 2543-51)

200
250
300

1 8
2r
24

230
300
350

200
250
300

r 1 0
140
t i0

Mapra
qEMEHTA

O6reunuf i  Bec  B pHxJo Ha-
cbf rtauboM cocrosHHH s Kelus

f lrncoru.naxogutft
I  00:- l  200

Eec r.n uu repH hIr"I
I  000--  I  2:0
LUraxoeuft
800-900

150

200

250

300

90

l l 0

140

10

11

13

l 5t70
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Ta6nuqa 6-38

VxaaaHns /tto npHMeHeHHrc qeMeHToB

Bn,u. [erueHra

f lopuaunue-
M C H T

Il.eueurnt c aK-
THBHbTMH ( rnn -

paBn[rqecrnun) .uo-
6aeraMH

O c H < l s H o e  H a 3 H a r { e H H e

A.rrq 6eroHHblx H xeJle3o6e-
TOHHbIX  HaA3eMHbIX ,  [oA3eM-
Hbrx H i loABoAHbIX KOHCTpyK-

uHf r ,  B  ToM qHcJ Ie  no l l .Bepran-
i l - (Hxcf l  nonepeMeHHoMy B03-

11ef icreuto BoAI, I  H Mopo3a

Arq 6eroHHstx H xeJle3o-
6erosuux KoucrpyKtlufi, nor-
BepfaroIIIHXcfl Bo3'treftCTBHIO
cyauQatu r t x  BoA r IPH cHcre -

MaTHqecKoM MHoroKpaTHoM
yBna)r(HeHHH tr  BblcblxaHHH
Hnl{  3aMopa)KITBaHHI ' I  H oTTaH-
BAgT'IH

, I I , , ' rs 6erouuutx tr xene30-
6eroHuux r loA3eMHblx 14 rIoA-
Bo.rI,Hbrx KoHcrpyKutlf t :  roA-
BepfalouHxcfl  Bo3AeHCTBHIO
rrpecHbIX Bo,ll

I
I

, [ .ouycxaerc t npuMeHfl Tb

, l I .na crpouTerbHbrx pacrBo-
poB.c  BBeAeHHeu (nr r  gKoHo-
uur.r) n3necrr, rJrHHbI, I tpyrHx
MoJrorblx HanoJlHltreref i ,  a
TaKlKe noBepxHocTHo aKTHB-
uux .uo6anor

Anq 6eronHux H )KeJIe3o-
6erosurrx roHcrpyrunfi- ,  roA-
Bepfarorr lHxct Bo3AeHcrBHIo
cyrnQarHblx BoJl

He aonycxaerce  npHMeHcr r ,

Anq roHcrpyxqnft,  rroABep-
rarou{Hxcs nos.u.eficrsxto af -
peccnBHbrx BoA 6eg cneqpraar-
Hbrx Mep 3aulHTbr

Ars noscrpyrqufi, se noA-
BepfaroulHrcff Bo3AeficrBnK)
arpeccHBEbrx Bo.u, (no eroHo-
MHqecKHM coo6pax(enunm)

l .  , I I .as 6erossux H xeJle-
3O6ETOHHbIX HAA3CMHbIX KOH-
crpyrunfi ,  Haxo.{sluuxcfl  B Yc-
JroBHtx noBbIIueHHofi BnaI(Ho-
C T H

2. nts crpourenbHblx Pac-
TBOpOB

A.ns xoscrpyxqnfi :
l .  no.l ,Beprarouuxcff 6ucr-

poMy BbrchrxarrHro
2. uo4eepranqnxcr cHcre-

Marr.rqecKoMy MlloFor(parHoMy
3aMOpax(HBaHHn f l  OTTaHBa-
Hr,rrc H.[H yBJraxHeHHro H BbI-
C b I X A H H I O

Lleneurst  c aK-
THBHbIMH Ao6as-
KaMH Cy l lQaro -
crofiKr{e

, [ .rq 6eroHHblx n xe.nego6e-
TOHHbIX I IOA3CMHbIX H NOA-

BoAHbrx I(oHcrpyKqI4fi,- rIoA-
BepfaouiHxcF BO3AeLCTB14IO
cy.irrQarHbIx BoA

n.ns roncrpyxquft, roABep-
rarc lI lH Kcfl BoS.u,ef cTBHIo npec-

HbIX BOJI.

B rex r re  cryqaf lx ,  qro
n cyrnQarocrofircnft qeueHt

LU.uaxo-nopr-
naH,u.rIeMeHT

l. n.ns 6erouustx H xeJle-
so6eroHHbtx  HaA3eMHbIx ,  noA-

3CMEbIX H NOABO,I .HbIX KOHCT-
pyrunf i  ,  roABePFaIou-tHxcf f

sos.u.ef tcrBHIo npecHblx BoA

2. nts 6erosuutx i l  ) f iene-
go6etosHux ngAeluf i ,  l I3Fo-

roBir f leMblx c I Iponap HBa-

HI, IEM

[ .nn crponTeJlbIrblx pacrBo-
poB

LU.iraxo-nopr-
raH.rr.rleMeHT cynb-
Qaroctoftrr'rft

Arg 6etonsL,tx H xene3o-
6eronusrx rroA3eMHblx H noA-
BonHbIx xoucrpyrunfi ,  [o.u.-
Beprarcurxch sos'u.ef icrnHlo
cy.nuQarublx H npecublx BoA

l. . [ , . ;rs 6etossutx H xere-
so6eroHHblx  HaA3eMHbIx KoH-
crpyrunfi

2. fila crponrenbnux Pac-
TBOpOB

B rex xe cJlyqaf lx '  t ITo H

cy.rrnQarocrof i  rnf i  I leMeHr



TJIABA IIIECTAqI. MATEPHANH' NPHMEHflEMbIE B TH,O,POTEXH H'T ECKOM CTPO H TEJI bCTBE
299

6_13. UEMEHTbI FJIHHO3EMHCTbIE
(AJIIOMHHATHbIE)

I{eueuru rJIHHo3eMucrbIe no uoKa3are''IflM 
'np"o*u

npoqHocrn ,rtpu cxaruu o6paauoe H3 p'acrBopa I : 3 noa-
pasAeJlfltoTcfi Ha MapKH:

rJII{IIoseMHcrbIH IIeMeHr ([OCT 969-41) -300, 400'

u 600 Anl xecrKl{x rpaM6osauuux pacrBopoB u 200'

400 u 500 - AJIfl rIJIacrHqHbIx pacrBopoB; ^^^--tn""tu.uncrufi - 
aHruApuroe;Ifi qeMeHr - 300' 400'

u 600 Anfl x(ecr*"* rpurtn6oeaHHrtx pacrBopoB H 150'

300 u 400 arq IIracrHrIHbIx pacrBopoB;

rJtHHo3eMltcruli c Ha'[oJIHI{TeJIHMH IIeMeHr - 300 s 400

AJtfl r{ecrxHx rparrr6oraHHblx pacrBopoB, 150, 200 H 300

-arrfl IIJIa'CTHqHblx pacTBopo'B.

Haqa.no cxBarblBa'HHq fJIHHo3eMHcrblx ueMeHToB AonlK-

HO HaCTynaTb He paHee 30 MHH., a Kolt€ll cXB'STbIiB?HHf

He llos.nnee 12 ,tac. oT Hal{afla 3arBopeHus'

l],eueHrrr TJIHHO3eMHCTbTe CJreAyeT npl{MeHflTb AJIfl 6e-

roHHblx H xre.rleso6eroHl{blx xoucrpyruufi, tpeSyrcuux

6ucrporo BBoAa B 3KctlJlyarauHn' oco6enso B 3I{MHI{X

ycJtoBuflx, xnfl aaaputiuutx pa6y H B rlpyrHx cJlyqaffx B

coorBer,crBnl'I c yKa3a'HHflMu ta6n- 6-39'

Ta6.nuqa 6-39

500
300,

500
200

Vraranuc no npHMeHeHHKl TJIHHo3eMI'IcrbIx ueMeHToB

Bur u,etleuta

Lleuest rJIHIro3e-
mncrufi

O c n o s H o e  H S S H a q e H H e

A.nn 6eronHblx H xe.nego6eroHHbIx
xoncrpyxuufi c BblcoKoft rrlapxoli
6erona, noABepranuIHxcfl  Bo3,l I .eH-

crBuro cYlr$aruux r1 YrneKHc-
i lblx BOA, A TaK)I(e nOnepel\teH-
HOMy BO3LefiCTBI',ln BoAbI H r{o-

po3a

! .onycxaercq  nPHMeHnrb

.D.rq 6erounutx H
xereso6eroHHblx KoH-
crpyruufr, uoABeP-
rarcuIHXCfl BO3AeU-
cTBHIO cepHHcTblx
TA3OB

He .u,onycxaercs [PI' lMeHsrb

AJg roFlctpYruufi ,  B KoroPblx
reMneparypa 6eroHa B Pe3Yr Ibra-
Te BHeIIrHeno reMnepaTypHofo
sogAeficreHg vt TeIJIoBbIAeJIeHI4s
MOXer B npouecce 3arBepAeHHR
rroAHflTbcq nltue 25o (n vacrHo.-
crH, B KoHcrPYKuHflx 6o.nluroE

TonurHHbt t t .nu 6o-rt luoro 06beMa)

I l .eMeHr rnHHo3e-
*rucrntf i  aETHAPHTo-
estfi

A.zs 6eroHnblx I{ xene3o6erou-
Hbrx xoncrPYruufi  c estcoxoir
rr laprofi  6erona rpH reMllepary-

De-  6eroua B i lPoqecce rBePAe-
gnq 6oree 25o

B rex xie c.Eyqaflx '
qTO IA rJIHHO3EMH-

crutfi qeil leHr
a

I leueurut TJIHHo-
3eMHCTbIe C Hanon-
E H T C I q M H

. ihs 6erossrtx H xene3o6e-

roHHbIX KoHcrpyKquft co cpen'Hefi

H Hnsroft MaPKaMH 6eroHa, B To.M
qHCIe noABepfaIoIIIHXCfl BO3jleH-

crBHIo cYlsQarublx BoA

To xe
B rex )Ke cnyqatlx '  qro 14

rnHHO3eMnctufi  ueMeHT -
t : '  I

r*

i]'

,ffiJ:
t;r
lk
&F,
f*
j'i

'di-,
3ii.:;
f.i

d t '
)'i

llorasareJlrr npoqHocru vt' MapKI{
UEMEHTA

(no I 'OCT 96941)

6-14. UEMEHTbT PACIIIHPflK)uIHECfl
(no TV 66-50 n TV 69-50)

3 qac.
Mapxapacullpf l IoulHxc'I I I€MeHToBoIIpeA€JI ' IeTc'I t loBe-

JIr{rIr{He npeAeJla nporlHocr[ npH cxarHH 'o'6pasqon pa3-

;;fi; Tgiiox2b ntlt ng recta HopManbH'ofi rycroobl'

HcIIbITaHHorx uepea 3 Eyrox nocJle H3roro'BneHufi'

Ta6nuqa 6-40

TJIHHO3CMHCTOTO

Mapxa
U E M E H T A

f lpe.nea nporrHocrn pacrnopa lz3 s rcelcn-

I IpH c)KaTHH qepe3 I IpE pacTsxeHHH r{epe3
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Tadnuqa 641

l loxaeare;ru npouuocrf n MapKH pacunprtougrxcs qeMeHToB

(no TV 66-50 n TV 69-50)

flpe,nea npoqHocrH npr clKarHH a rcelcrtz ,tepes l-lpe,lea nporrHocrn npu pacrs)KeHilH B relcn2
qepe3

Mapxa qeMeHra

3 cyror 
I

Bcyror 
|  "cyror(

6 . tac . 28 cyrox 6 qac .

300 (0,5)

400 (0,5)

500 (0,5)

u  ( I , 0 )

n  ( 1 , 0 )

n  ( 1 , 0 )

60

60

100

200

260

350

6

8

l 0

20

25

30

25

30

35

U p n M c .r a B r e. UrOpII B cko6Kar (0,5) n (I,0,, yKasHsaloT na nporreEr pacorrpe8ur.

- IloflqlHxre-rbflHe rpe6oBasnr, Ilpe4'btanreMHe R ll oco6He ycjroB[r rx npsMerelrsr - or.. TV 66-50 r TV
pacllllrPclolluiuct qeueErald, xeroabr rrcnurasrii r ll 69-50 MC (cu. ra6a, 6-42).

Ta1tuqa 6-42

Vraaauus tto rrpHMeHeHHto paculrpsnu1uxcfl qeMeHToB
(no TY 66-50, TY 69-50)

BHa q,eNenros Ocnonuoe HasHaqenue .ILonycraercrr JrpHMeHsTb He .uonycraercs rrpuMeusrb

I  BncrpocxBarbr-
BarouHficf l  pac-
rxHpflrorrlHficf
I IEMCHT

2. Pacurr.rpqto-
TUHHCf UCMEHT
c 3a Me,llneHHbIM
CXBATHBAHHCM

l .  , [ l s  gaqeKaHKH H rn4po-
H3OnflIIr.r14 rllBOB Tlo6HHrOB, P?C-
rpy6nbrx rpy6 n roMy no-
lo6Hux greMeHToB

2. nts 3anenKu Syn.u,ar*renr-
rrbrx 60.nros B 6etoHsulx tr
x{ene3o6e roHHblx l(oHcTpyK -
I IHRX.  NOAJIHBKH NOA MAI I I I IHbI

H T . N .

l .  . lhs EorvrreHr.rfl 6eayca-
jl,o'rHbrx rr pacrrlHpsroulH{cg
BOAOrrenpoHHIIa e u u x 6erouoa,
THJI,pOH3Onf l I IHOHHbIX tU ryKa-
TypoK vr 3a,u,eJl KH crbl KoB
c6opur rx  6e roHnux  H  xeJ re3o-
6erouuutx KoHcrpyK(Hf i

2.  nm oMoHonI{qI , IBaHI, I f l  H
ycnneHHs ronc rpyxqn f i .  no [ -
JTHBKH $yUAaueuTOB H 3aAen-
rn Qyn4aMeHTHbrx 6oaroe

l. .ll,as ronyqeHnfl rJrorHblx
cTbrKoB B coopumx 6eroHHHx
r{ xene3o6erouHbrx KoHcrpyK-
IIHgX

2. nts, 3alr.enoK TpeuIHH B
6erounHx H xe leso6eroHHbrx
KOHCTpyT(qHsx, AJrf l  ycHneHu.s
KOsCTpyrqHH U T. L.

. ILrg ga,reraHxH ruBoB H pac-
rpyooB npH pa6o,teM JraBJre-
HHH JtO l0  Am, CO3IaBaeMOV
He paHee 24 qacos c  MoMeHTa
OKOHqAHf l f l  3AqEKAHKH

- l. f lpr.r npou3BoncrBe pa-
ooT npH reMneparype HHxe
0o 6ec o6orpena

2. tlpw pa6ore Korrcrpyr(rluu
B 9KCrrnyaTauHoHHbrx  ycno-
BHflX npH TeMneparyPe Bbrue
800

-:$

",?3'{}
tx

.- t
&
d

,'H
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6-15. OCHOBHbIE XAPAKTEPHCTHKH BAXHERII IHX I IEMEHTOB

/
(no rexnuqecKrM rpaBunaM MBA lg48 r.)

Ta6.'tuqa 6-13

f lpnuepnuft xHMH-
qecrnf i  cocraB

s 9 4

Bua ueuesta

fIopraaH4qeMeHr

Y.u,earHnft
Bec

e mlrtg

User  n  sanax
nponapeH HbJx

o6pasqoe

Or cBerro-
cepofo .rto
cBeTJtO3eJreHO-
ro,  6e3 3arraxa

I-Ipo6a
V A I H H T O M

H e g H a q n -
TenbHoe  KonH-
qecTBo XeJIe3-
H b r x  q a c T H u

flpo6a
n 6orrloQoprue

Ca0-61-68
sio2-20-29

Al2o3-4-8,5
FerOr-2-4

CaO-42-62
sio2-24-32

Al2o3- 5-g
FerO, -3-4

.;1-!

)li _

4i..

H
i4-,

ffi.
l

;i/
it
t{l

:
ti:

tl.*.
:,.F:
s

?t:

*:
1.rs:-sx-
&,,

[Lhaxo-nop rnaHArre -
M C H T

fauuogeuHcrbrf i  rre-
MCHT

23-32 2 ,9 -3 ,0 Terrruocepurfi
C  C H H H M H  N O -
nocaMH H n f lT -
H a M H ,  3 a n a x
cepoBoAopoAa

Cepltf t ,  u.rn
KOpHqHeBbr f i ,
6es aanaxa

HesHaqn-
TeJtbHoe
pa3AeneHHe

CaO-51-60
sioz-24-32

Aleo3- 6-t2
Fe2O, - 1-3,5

1 , 3

HesHaqu-
TCJ ' IbHOE KONH-
qecTBo xene3-
HbIX qacTHU

CaO-35-45
sio2- 5-10

At2o3-35-50
Fe2Or- 5-15

To xe

- -^__ npI{MeqaH}rt .  l .  OnpeleneHxe uBera H_sanax!  npotrrpeuHblx o6pd3!,os npo}r3Bof i . r rcs Ha o6parusx,  nsroroBreHHHx I Io |OCT
. ' rArr ,  .nne onpe[€reHHq pauf ioxepHocrr , r  r f , i |eHeHtrs oo}tMa.

?.-npo6r B ooMo[DopMe (xnrKocrb c ylenbHbrx secoir 2.q) npok3ao,xt{Tca nJreM scHrlaHxr B 6ouooopr,r cyxoro leveHrHoro lloportrr(a.
|(oroplrt oyrer na.4ar6 EHx3, a qscrHqH rfirpaB,rx{ecNrrx !o6aaoK. xMeron{te {eH!,urxfi Jne,tbHHi aec. 6yatr Haxorxrbc! Eo ssBeureHHo^{ co-

6-16. ToHKOMOJTOTbTE AOEABKH

fir4pae.raqecKne Ao6aBKE K noprnaH,4rleMerrry,u,nfl ,rlr,A-
p'orexHHrr,ecKono 6erosa H Hx aKTrdBHocrb xapaKTeptr3yror-
cg ra6n. 6-44.

flpe4napulsrurufi pacqer rorrKoMoJrorbrx ruApaBrHqe-
cKHx H HanoJrHfiroqnx 4o6ae,ox K rIeMeHTy npou3BoAlrrcfl
f lo Q'opMynaM:

KOJil{qeCTBO UeMeHTa B npOrIeHTaX

r  r  K . 1 0 0  R o  .

R n '
roJrHqecTBo Ao6asox e npoqeHTax

, 4 , : l 0 O - U ,

( - coorHorreHne Rq: R6 - IIe 6o.nee 3,0;
Rn u Ro-- npeaeJrbr npoqHocru (rtlapxu) qeMeHra H 6erona.

fIpR saueue e 6erosnoft crraecn 500/6 (no eecy) tterreH-
Ta uanoaurnqefi  4o6aexoft noaBHlKHocTb 6eroHHofi cMe-
cfl, H3Mep'eHHaq ocaAKoft KoHyca, He AonxHa cHLI3HTbcfl
6o.nee rreM Ha 20olo.

Cnnxesue npeAeJra ttpoquocrlr npu crxarur Mfl 6groHa
28-AHesHoro Bospacra oT saMeHbr ,B ,HeM 20010 (no ,necy)
qeMe'HTa ao6aarofi He lloJrxHa llDeBocxoanrb 30Y0.

Bsr6op 4o6anox K qeireHry. Aas 6eroHoe H pacrBopoB,
TBepAeIOilIEX B I{OpMaJrbHbrx yCJI'OBHfiX, rrpHMeHrrroT LO-
6asKH, yxa3aHHbre s ra6a. 6-44, a raKxe MoJrorble Eg-
BecrHflKH, [ecqaHHKH, KBapqeBbr'e IIecKH I{ Ap.; .[nff trpo-
flapuBaeMbrx 6eroHoe peKoMeH4y]orcrr 4o6aera, o6naAan-
niue rr{/IpaBJrHqecKHMH H Bfl}r(yuluMu ceoftcrsar\,ru.

,4rq .{,o6aeox, HMercrrIHX o,6teuHufi Be,c, 6.nusrnfi K
o6reru'novy Becy ueMeHra (l 200-1 300 rczfn3), u BoAo-
[orpe6Hocrb EJtfl o6pasoeannr recra Hopua.nruofi rycm-
rbr, 6an:ryrc K BoAonorpe6u,octr.t rIeMeHToB (22--30010),
KOJIEqCCTBO BBOAHMbIX .4O6ABOK, HEO6XON,I,IMbIX .[JI'I 3KO-
HOMIH UeMeHTa, IOn)r{HO 6trr l  npUMepHO np,Onopr lHoHaJrb-
HbrM Tpe6yeMoMy cHHlKeHHro aKTHBHo,crH -rr'eM€,HTa.

fipu no4onorpe6uocrn lo6aexH 6oaee 300/o H rrpn pas-
JrHrIHbIx o6rteugux B,ecax ueMeHTa u lo6asKH KoJrHqecrBo
nocreAseft, noJryq€Hnoe Ha ocH,oBe npnuoft upofloprtno-
HaJIbHOCTH, H3MeHflrOT rryTeM yMHOXeHHfl lra Ko3o$nrlZeUr:

K :  9n:  9ao6,  (6-19)

r-le gr - BbrxoA Tecra HopManbHofi rycrortt s ctrs Hg I e
r{eMeHTa;

9.uo6- T0 )I(e, Anfl AO6aBKH.

Buxot recra (V) corp,e.neJIeHHbIM onbITHbIM f iyreu
BO.iLOBff)r(yqHM OTHOrXerrHeM @ a\ IJrrr iecTa tropManbHofi

(6- 17)

(6-18)
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Ta1nuqa 6-41

XapaxlepncruKa ruApaBJIHqecKHx Ao6anox

(no IOCT 479749)

Bsrco r toax t rn -  f  
"o "o "eaKrHB-  

|
HHe .u.o6aexn I  nue .u.obasl(H I

H u g r o a x r H s -
nole ,u,o6a'sxu

A K T H B H O C T b  f l O
( . r ra  CaO na I  e

H E

nor JIoII e l l  H]o l43BecTH
a o 6 a u x x )  , n o r x < H a  6 u r u
M e H e e  3 a,lI.obaexH

Auaronnrr r
H TperreJI  b l

funexn H
fOpe, ' lb Ie

nopoJtbr

flennur ny.it-
KaHI {qe -
c K H e  ( n y q -
uonaHa)

f leMstr

TyQu B)'rI-
KaHUqe-
CKHE

Tpacst

CuurroS .

faugurrt u
ueMf lHKH

3oast  KHc-
rb le

30
cyToK

200

l q4
cyToI(

30
cy roK c  y r o K

100
100

200

200

200

100

100

100
100

5020

20
20

50
50

50

50

30
20

50

60

1 0

l 1

100

rycrorbt KaK H3 IIeM'eHTa' TaK H lI3 .e.o6aexN, y'craHaBJIH-

Baercfl npE6flHXe'HH'O H3 BblpaxeHHs:

(6-20)

rAe Tu - y,uelrHufi Bec [eMeHTa ]IJIH '[O6aBKII;
B

;  
-BOAOBfl)I(YUIEE OTHOUIEHHC .4JIf l  TCCTA HOPMAJIb-

4
. tt'ofi rycrorbl.

6 _ 1 7 .  H 3 B E C T H

' I. Bos,4YuIHaq H3Becrb

l B
I -

t - ' [ o  '  
I - ] . '

B 3aBHCr.Ir' locTr{ oT cKoporcTH rauleHI.If LI3Be'CTb pa3Ae-

Ta6nuqa 6-45

Baxrxefiruue noKa3areJlu nor4yurnofi H3BecrH

(no FOCT l174-51)

Haeecru  Hetaruenag
(xune.nra)

H ge ecrb
rH l rpar -
n a a  ( u y -
u o u x a )

l4eeecr ro-
BOe Tecro

f l oxasarc r r  xa -
q e c T B a  t l 3 B e C T H

K o M K o B a q  
|  

^ t o n o t " "

C o p r a

r  l r r

Co,uepxaHue
A K T H B H b I X

CaOf MgO
( cuu raa  Ha  Bb I -

cyue I IHOe Be-

ulecrBo) B o/c

HE MEHCC

Buro.u. na-
BCCTKOBOTO
TCCTA B JI LI3

7 rce I{3BecrI't
H e  M e H e e '

Kpynuocru
qac rH I I  ( ocTa r -
Xi  S  Vo Ha CU-

rax N 200
800 omric.Ltz)
ne 6oaee
' To xe, Ilb 90

60

(4 9C0 omo!c'uz)
ie 6oaee

Co.u.epxaHue
HenofacHB-
uuxcq 3epeH
(rpynuee
0,6 .ux\ B %
He 6oaee

2. fn4PanlnqecKafl H3Becrb

B 3&BlI,cHMffTH of cKopocrl'I TBepl'eultn 14 np-oqHocrl']

rhApaBnnqecKylo H3B€CTb IIOApa3'ILeJIttIor Ha ABa BH',U'a:

aniBo ruApaB;HqecKylo H cx"lbHo rHII'paBJII{qecKyIo'

TaSauqa 6-45a

l lpeg.e.n npoqHocrn nHApaBnl{qecxofi H3BecrH Y rcelcuz

(no OCT 2644)

85 67

2

1 0
j

I
I

i l
t-l

3

25

60 67 50

, 4 1 , 6

15

l 0 l 2

f lpu cxarnu
qepe3

28 56 I
r rox I  c

Caa6o rHAPaBnl tq  ecKaf l

Cn ruuo  rHAPaBrHqec ra r
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6_18.  t IECOK H MEJIKHE 3ANOJIHHTEJIH
(no IOCT 4797-4s)

l .  OcHoeHbre rpe6osaHHc K necKy Arc
rnAporexHnrrecKnx 6eroHoB H pacrBopoB

AJrq ruAporexHuqecKux 6er,oHoe H pacrBo,poB npuMe-
HtCITcfl npHpoAHbre KBapueBbre H noJreBo,unaT0Bbre necKr.r
nnld HcKyccTBeHHo loryrraeMbre necKLI rr3 TBepAbIx u
lJrorHbrx KaMeHHbrx nopoA c r(pyrrHocrrro aepi:H Ao 5 nn.

Ta6nu4a 6-46

Fpany;rouerpHqecKnfi cocrae necKa AJrfl rr{AporexHHqecKHx
6eronoe u pacrBopoB

Ta1ttuqa 6-47

llpege.nrnoe AonycrnMoe coAepxaHne npr{Mecefi s necKe

I lpuuecu

It.rr.tRut, HJI H MeJlKHe
r tHneBH]rHbre Spax-
r lnH.  onpeAenf leMbre
oTMyqnBaHHeM

B rortr qEc.[e TJIHHa

OpranuvecKue r rp f l -
M C C H

Cepnoxucnbre H cep-
H H C T H E  C O C A H H E H H f

B f iepecqere Ha SO,

CnroAa no Becy

^ l
l lo I-OCT 2781

3
I

50

f l p n u e q a H H e .  H a r u q r r e  f . l n H t i l  B  B H r e  o T r c n b n b t x  K o M b e B  H e
. IOnycKaerc f  .

Crenegs KpyrrHocrlr iIecKoB $Bpe.t€nflercfl pacnoJloxieHl{-
eM HX KpHBbIX IIpOCeHBaHHfi OT]rOCHTeJrbHO [peAerIOB, yKa-
3aHHF,rx na $ur. 6-8.

.Pasnrepu orBep-
-CTHH 

CUT B .TITT

,I loaxso npoxo-
,tII{Tb rrepe3 cH-
r o  B  % ( n o e e -
cy)

Yo
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Ilpeael lpovuocrlt .lytureii rnap-aBntqecxofi u:aecru ll flpr xaaqr<e OyflaaMeHroB B cbrpbrx Meqrax deo6xoflr-trocrlfraer:. flpfi cxarfir.r 40-70 re/cxz, npx pacrrxensr{- ll xo 
-npe,loxpanxrr 

rx.qpaBntq€cKyro HsBecrb or Ronocpe1-10-15 xzlcnz' lj c.*uioro sercficrerq uoo" 
" 

i"'""na-7lli' 
""Ji]""^

/
6-E. 3AnOJIHUTEJTH AJIf l  I I IAPOTEXHUqECKOI-O EETOHA tt pAcTBOpOB

Kpyunrrfi f lecoK - KpHBafl lrpoc€HBaHufl HaxoAHTcff B
npe"qerax 3aurpnxoeanilofi nJrorrIaAKH, 6auxe K ee HHx(-
'Heft rpaHuqe; cperHl.rrl necox - To >tr,e, Ho 6.rruxe K B€px-
Hef i  rpaHnq€; Me-rrxuir  necox -  KpHBan npo,c€HBaHLIq Haxo-
,IHTCfl B [FeA€.nax Mex{.Iy 3aurpr{xoBaHHo}'t nJrouIaAbIO H
nepxuefi .nortauoli ; iuutreri.

To6ttuqa 648

Ocnonuue rpe6oranne K necKy npnpoAHoMy Arq 6erona
u pacTBopoB B 3aBHCHMOCTH OT Ha3HaqeHHfl COOpyx(eHHq

Ocuoeuoe Ha3HaqeHr , re  t lecKa

Jrnq KoHcrpyxunri I l lJ f l  pacTBOpOB

f loxasarerH

f lycroruocrl

B o/o He 6onee He nopuupyer€s

* s , "

c.:c o :i (!

9 - I a E E c r
E L > s I 3
o o o . i o i 6
E  >  E  = \O  ra

x € . )
. a =

r { +

v i 5

x < ;

:E t l  0)O
@ :C lOr r )

F g ; '
!d J o.x
= = 6 -

; ; 6 > =

a

F
(!

E-

x
!

E X
r o i

3epxonofi
cocTaB

K p a r a x
npoceH-
B A I T H g

AOn)r(Ha
H A X O -

A H T b C f l
B npeJte-
JIaX 3a-
rxTpHxo-
BAHHOE-
unoUIa-
AH IIO
S n r .
6 - 8

(  necox
K p y n -
nuf i  u

K p u n a a
nooceu-
BA}I Hff

AOI }KHA
Haxo-

Ar.rTbcfl
ruexAy

BepxHef i .
H HH) IC.

Hefr no-
MAI Ib IMH

JIT IHHf l -

rvrn (ne-
coK
Kpyn -

Hbtf i ,
cpeannf i
H N{CJI -

K H f i )

l lpe.uealnas Kpyn-
H O C T b . 3 e p e g :

l )  naq
6yronofi

KnaAKH-
J .r4J4
2 )  t m
KJIAAKI,I

H 3  K A M -

uefi npa-
BIINbIIOft

Qopusr -
2 ,5  .au

1)  l rn
I IOATO-

TOBI , I -

TEJIb-

HbIX

cnoeB-
2,5 .*t.tt
2) ttn
o6H,I-
HbIX

orAenoq-
HbIX
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se  6oaee He Hoprtrupyercr



PASLEJT nEPBbIn. o6uHn

t0

20

30
40

s0
60

ru
80

90

304

s
s

t
G\(,
b\
\
E
tJ
a
Q
s

E€
5
\

0,t5 0,3 /,2 5
Pdsuepu
omhep'cmui cum 6 MM

@uz- 6-8. lPafiYrc leq-
Hoso?o cocma$a drlfr npu-

podHozo necKa

1 -I - xDvnHnft; II -II - cper-. H^o',u-'*'! ;""{l!;#;f,-"0'

2. TpefloBalrnfl K necKy AJIfl noABoAHoro
6eronnpbBaHHq MeroAoM BocxoAflIrreno pacrBopa

(no pa6orau HVIVL ourosaHnfi H Qyn4auenron
MuHncrePcrBa crPoure'nncrna)

I'Ipu npnroroBneHnn pacrBopa Arq roABoAHoro

6eroxuposinufl, MeroAoM BocxoAsuleto pacrBopa npI'IMe-

HfiIOTCfl:
1) HanoJIHsIoulHe Ao6anru, IIoJIyqaeMbIe ToHKHM noMo-

JloM Ao pa3h{epoB qacruq' 6flusxl'Ix K [eMeHTHbIM: KBap-

qeBblx E noJleBoIIInaTOBbIX necKoB H necqaHHKOB' H3Bep-

>reHHbIx nopoA (rpauuroe, tHeficoe' cHeHI'IToB' AI'IopHToB

H Ap.) I,I HsBecrKoBblx nopoA;

2i iano.trnureJlu I 'I3 npnpoAublx recKoB' yAoBnerBop*o-

tq*i 
"p.6o"r"""* 

IOCT 4797-49, c xpnnofi npoceuBa-
gl{ff, HaxoAgureficq B Solre MeJIKux I{ oqeHb MeJIKHx nec-

i""' t""-. ""p*t"ft 
no*u"oft 'rnuuu na Sur' 6-8) '

6 -T9 .KPYNHbIH3ANOJIHI ' ITEJ IbAJ I f lEETOHA
( rlo [ocT 47e74s)

1. fPannft nPuPoAnnrfi H ure6eHb

B KaqecrBe KpyrlHoro 3ano'IIHHTeJIfl Ans 6erosa npH-

*ta""ata"-  OpU""A' tn"  Ule6esn, ,no.nyuaeuuf i  ApO6leguel ' t

ropHbrx nopoA, I{JIH HX CMeCti. Kpynnocrb :ep^erH 
KpynHO-

ro  HanoJ IHHre r I f l - o r  5  ao  l5O nn  (Our '  b -Y ) '

fpasufi rl ure6euu, npHroAHbIe AJIn 6etoHa' rloApa3Ae-

nf,IoTcfl:

Ha PnnoBoft  cpelnr ' r f i  or  5 no 40 uu

, s x P y n n t r f t " 5 " I 5 o '

, coprouoft ue.nrnft '  5 ' 20 n

, n cpelnnft , 20 
" 

40 t

, , x p y n H u r f t ' 4 0 " 1 5 0

fpanuft no Sopue KycKoB noApa3AeJlsercff:
Ha ue6HeeLIAHutfi MaJlooKaraunufi;

> sfirtesnlHbutr oxaraHurtft;
> Hr.rosarbrfi (c a.nuuofi e 3 paea H 6o.nee npeBbl[arc-

qefi ulupnHy unH ronu-1unY);
> rrJracruHqarrlfi HJII{ JleuraAHsfi (c ruupnnorl B 3 pa3a

s 6o;ree npeeHualoueft ToJIITTI'IHy)
Han6o.nrruafl KpynHocrb KycKoB FpaBIrq s ureoHq JIoJI)K-

HA COCTABTqTb:
He 6o.nee t/s or HaHMeHbuIerO pa3Mepa KoHCTpyKUHI{;

se 6o.nee 3L paccroffHfifi Mex(Ay cTep)KHqMH apMarypbr'

XapaxrepHcrHKa KpynHoro 3artof lHHTerq yKa3aHa B

"ra6n.6-49 u 6-50.

Ta1ttuqa 649

llpe4e.rnno Aorlycrt{Moe coAepxanue npuuecefi B KpyrlnoM
3ANOJIHHTEJIC

flpuvecn

I- luga, vJr t t  MeJIKHe nbIJIe-
BHAHbIe {paxunu, oi lPeAe-
J t f l e M b I e  o T M y t { H B a H H e M I

Opraunvecrne nPHMecH flo FOCT 2779-50

CepHorlacl l te v cepHncrble

coeAHHeHHf l  B  l repecqeTe

Ha SOt

Onal' u Apyiue arrrop$uute
BHAOH3MeHeHHq Kpe lv lHe-

3eMa, KpeMHHCTbIe CJIaHqbI

I - I p u t r t e q a H H e .
o6noaaruealoulef i  3ePHa

Haauque rJ IuHbt  B BH.u.e or .x 'eJ lbgblx  KoMbeB H

f tJreHKH He . i lo lycKaeTcf l .

3 , 5-40, 4o-. !q'u 
80- 150 t

4 " 5-20, 20-40'40-80
u E0- i50 ,

Als o6ecneqeuus nocrorHcrBa rpaHyJloMerpHqecKoro

cocTaBa B npouecce pa6or xpynnrtfi 3aflofiHurerb oe'

KoMeHAyercn .[eJlHTb Ha cneAyloulfle. $parqlln (c uocJle-

AyrounM pa3AeJIbHbIM AO3HpOeaHueu)

f lpn D""u o: 4O uu Ha 2 $parquu 5_20 u 20- 4O xa
', 

D;;;;;: 60 , e 2 . 5-20 s 2o- 6o u

, Ds2s6: 8o ,, { 
',', : ?:et'; i$- nfl ,

"  Dns"6:150 "  
{

fI p n r,a e q a H Il e. 3anolsurenb, c l(pynHocrllo se.P-elf9.ffi t*

Hoxer npuMeHsrbcc KaK pcnoBofi,  6es pa3'[e{eHHc Ha QpaKqHl' l '
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Tafauqa 6-50

Onenqecrne H MexaHHqecKHe cnoficrsa KpynHoro
3ANOJIHHTEJIfl ,/

Caof ic rsa

,0,.nn uopoao-
crofixux ru! 'po-

TEXHHTIECKNX
coopyxeHNi i

.[.na npouux _
rH,0.p oTexHHqecKnx

coopyr'KeHHfi

I - lpe4ea npoqHocrH npH
C X A T H H  B  H A C b I | u C H H O M

BoAofi cocrofl  HHr.r ropHoii
nopoAbr ,  t roAnexaqef i
.4po6reHHro B uIeOeHb,
B K?lc,+tz He MeHee

f lpe4ea npoqHocru npH
cxaTHr{ 6erona Ha u cllbl-
TyeMoM npaBHH npr.r Hc-
r IHTIHHH NO IOCT
q779-50 B o/o or rpe6yeMoft
,apKn oerona

.0 nvrpaurar
npoeKTHaf l
npoqHoc r t  6e -
TOHa .I , f lq MapOK
250 H HHxe r{
rronyTopa Kpar-
Haf l  [poeKTHaq
npoqHocrn 6e-
TOHa AJrf l  MapOK
250 u Bbrure

l 0

He uopur.r-
pyercfl

2 , 5

2 , 3

800

150 r20
Co,u,epxauue 3epeH

cna6brx nopoA B rpaBHH
B Vo se 6onee

ConepxaHue B rpaBHH
HNNOBATbIX H NEIqAAHbIX
3epen B % no Becy se
6o.nee

BoAonorlou{eHHe Mare-
p u a n a 3 e p e u B % H e
6o.ree

O6reunuf i  eec 3epeH
n elcus He MeHee

3epHoeof t  cocraB.

l 5

1 , 5

2 , 3
He uopuupyer.cfl. Coraa-

rrreHHeM cropoH uoi'fter 6trrr
ycTaEoBJre l ro ,  qTo  KpHBaf l
r rpoceHBaHHt AoJr)r(Ea Haxo-
AHTbCfl B npeAeJIaX 3arUTpH-
xonannofi nnoulaAH no
gnr.  6-9

flycroruocrr B %o ne
)Iee

l-.-.
fpanynor"rerpuuecxufi cocraB pflAoBoro KpynHofo ga-

rlqrrnr,rreJrq, a raK)Ke Spaxqufi 5-40 ri4 coproBoro Aon-
xeH HaxoAr,rrbcl B rrpeAeJrax, VKa3aHHbrx B "ra6a. 6-51.

Ta6.ouqa 6-51

l-pany.nouerpuqecKufi cocrae KpynHoro ganoJIHHTe.IIfl

45 45

Pasuep oroepcruf i  cur

. I I ,o.nxuo npoxoAnrb B 016
rro Becy

20 gax. tzs
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_ cum a uu-

@uz. 6--9. I'pa$urc sep-

:flT"': f,f i##' ?"u{: :'"tr.
6ottwan rcpynaocmu)

PexoueuAyeMoe coorgollrenue $paxqnfi' n cMecl{ Kpyn-
HOrO 3anOJIHHTeng AOIX(HO HaXOAHTbCq B npeAeJIaX, yKa-
3aHHbrx s ra6a. 6-52.

Ta1ttuqa 6-52

CoorsoureHne {parqufi s cMecu Kpynnoro sarIoruurerq
(focT 48ol-4e)

Qpat<t\uu a nn

s-zo | 5-40 | 20-40 |,o-u9].o*. ! 
.-

PeroueunyeMble cooruoruenug s %

l5-25

2. Onpe4e;reHue Mopo3ocrofiKocru (Mo" )
KpynHoro sanoJrHHTeJrfl

I(pynHurft 3arroJrHtrrsTrb, rrpe.lHa3Haqesslrfi AJrfr rrrApo-
TexHHqecKHX r\ropoaocrofixux 6eroHon, HcrrbrrhrBaercfi Ha
Mopo3ocrofirocrr no |OCT 4798-49. Creneur uoposocrofi-
KOCTH onpeAeJrseTcff qHcJroM noBTopHbrx lluxnoB 3aMopa-
x(HBaHHfl B HacbruIeHHoM soAori cocroffHHn H orrauBaHnq
B BoAe. Tpe6yeuaa creneHb Mopo3ocrofixocrn 3anoJIHHTe-
nefi 6erosa vcraHaBJruBaercff no ra6r. 6-53.
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Tpe6yeruaq crereHb Mopo3ocrofirocrn
sanorHprreflefi AJrc 6erona

Ta1nuqa 6-5-3

Kpynnblx

KoaHt{ecrgo r lxKroB

Bxn xoucrpyxuxt i  H sKcnrya-
TauHoHHHe ycJroBHfl

t l ac ru  rHAporexuuq 'e -
cK I {x  H  Apy rnx  coopyxe-
HHf t  B  goHe nepeMeHHo-
ro ypoBHff  HI |U nOACOCa
BOAbI

Orrpnrrue KoHcrpyK-
rlHlrr IIoABepraIorrlHecfl
Henocpe.EcrBeEHoMy yB-
.[axHeHHp, 3a U{HUIeHH bre
oT noAcoca Bonbr

Xap a r re -
pHcTHKa

KJIHMATIIqC
CKHX VCnO-

n n I

Cyponue
Cpe4uue
Msr rne

Cyponue
Cpeanue
Msr rne

H C  M C H C E

50
35
25

35
25

l 0
1 0
5

l 0
5

f l p r . r u e q a H u g .  1 .  f l p n  y c r o p e H H o M  H c n b r r a H r . t n  p a c r B o p o M  c e p -
HoKltcno-ro HarpHg KpynHHir 3anoJrHr,rTenb ne ,Eo.{xeH noKagarb noTeprc
B Bece 6otee 5 %.

2. f lptr ncnbrraHHn e 6eroHe xpynHuft JqanonnuTeJrb He . l lon)Keq no-
Kagarb norepro [portHgcrr{ nporltB o6p aaqon, He norBepraBrxHxcs
3aMopaxuBaunro ,  6oaee 20  %.

3, Onpeleregne K.rraMarHqecrr,rx ycaoenir no cper.HeMecsqHbrM Ter{-
f leparypaM noMeureHo B npr.rMeqaHusx x ra6a. 6-75 Hacroqu{eft r ,raebt.

6_20. TPABHDI HO-[ECTIAHbIE NPHPOAHbIE
cMECr{ \ [ r f l  EETOHA

flpupoaHne rpaBr{fiHo-neiqaHbre cMecu, cocrofiurr{e ra3
rpaBHg Lt necKa, AeJIgTcff:

Ha cMecr.r c Har{6oJrbrrreir KpynHocrbro Ao

,[,onycrarcTcq cMecu c Haa6oJrbruefi KpynHocrbro, npo]\re-
lKyTOrrHOfi MeX(Ay yKa3aHHbIMr{ Bbrrle.

Cuecr, pa3AeJTeHHafi B cpeAHefi npo6e Ha necoK H rpa-
Bvlil, IoJrx<Ha i:o4eprxaru necoK B KoirurlecrBax, yKa3aH-
HrIX B Ta6il. 6-54. flecox r.r rpaBr.rfi, coAepx(aqrrecrr B
cMecI,I, no KaqecTBy AoJrlKHbr yAoBJrerBopsTb rpe6oBaHrrfr{,
npr.rBeAeHHbrru B ra6r. 6-48 u 6-50.

Ta6ttu4a 6-54

Co4epxranue necKa B rpaBHftHo-flecqaHblx cMecqx

20 *t.nt
40
80

r50

Han6o- ' ruu :aq  Kpyr lHocrb
fpaBltr B .M.tl.t

20
40
80

150

Co, [epxaHae [ecKa
o r  B e c a  c M e c H

Ao 45
, 4 0
" 3 5, 3 0

e i i

40
35
30
25

Or

6-21. BOAA AJrf  TTPHTOTOBJTEHHfl  H nOJTHBKH
EETOHA H YCTAHOBJIEHHE A|PECCHBHOCTH

BOAbI-CPEAbt I IO OTHOI|EHHrO
K THAPOTEXHHTTECKOMy EETOHy

l. Bo4a, npuMeHfleMaq Aflq npuroroBJreHHff

H NOJIHBKH oCTOHA
(no f-OCT 47e7-49)

Ans npuroroBneHul n noJIr.rBKH rxAporexHur{ecKoro 6e-
TOHa MOX(HO npHMeHrrTr (6ee npeABapHTeJrbHOfO OnpO6O-
BaHr{s) Jrlo6yrc noAy, npHfoAHyIo AJrfl nr{rbfl. flporrGrur-
JIeHHbre, croqHble H 6o.norsue BoAsr AJrfl IrpHroToBJreHHfl
H flo.rrHBKH 6eroHa He AonycKalorcff.

MnuepanusoBaHHbre BoAu Mofyr npHMeHfiTbcq .drq
npnroroBJleHlrff ri noJIHBKH 6eroua, ecJIH [oKaBareJIH Hx
xnMHqecKoro cocraBa vAoBJIerBopgror Tpe608aHHf I\{
ra6n. 6-55.

Ta6nuqa 6-55

Ilorasareflu xnMnqecKoro cocTaBa BoAbI, npuro1Hofi 4;ts
[p[IroroBJIenus 14 noJTHBKLI 6etoHa

fIo.u,eo'rnufi
6eros 6e-

Eturu-  lToHHblx .  Ma-

ua H3_ I noapMltpo-

HaaeoaHHf t  6e-
ToH H 6eroH Iua-

noapr { I rpoBaH-
HbtX H )KeJIe30-
6eronsux  xon-
crpvxurrf i ,  pac-
n o r o x e H H b l x  B

3 0 H e  n e p e i l e H -
H O r O  r O p H 3 O H T a

BO-lLbl

5 000

2700

4

l loxasarerH xHM HqecKoro
cocTaBa Bo.il.br

O6rqee coAepxaHue co-
neft He 6oree

Co.uepxarrHe HoHon SOi '
He 6oree

Bo,uopo,unsrf i  noragareJrb
(pH)  He  r \ { eHee

MeDe_ | BaHHblx.- r l

HHs I x(ele3ooe-
I TOHHbIX

14? i /t

f l  p u u e r{ a H H c. 1. Vxagauuue s ra6r. 6-55 noxa3are.ln orno-

2. VcrauoBJIeHHe afpeccHBHocru BoAbI-cpeAbI
no orHo[reHHn K THApOTeXHHT{eCKOMy 6erOHy

(no H rl4-54)

Anq en6opa BI,IAa rleMeHTa, o6ecneqHealoulero Bo.{,o-
croftKocrb 6erosa B Aanuofi BoAe-cpeAe' H AJlfr ycra-
HOBJTeHHS HSO6X6AI,IMOSTI{ npHMeHeHI4q luApOH3oJIflIII{n 6e-

TOHa B TeX CJlyqaflx, I{orAa arpeccHBHocTb BoAbI-cpeAbI

npeBbllIIaer AOrlycTHMbIe HOpMbI, npo]I3BoAHTCq oueHKa

af peccl lBHocrH BOAbI-CpenbI r lo AaHHblM xHI lHqecKof o

AHAJIH3A.

Arpeccueuoctr rIpHpoAHbIx BoA
rorrlHM npHSIIaKaM:

orleHr.rBaeTcfl IIo cJIeAy-

1) rr.r4por<ap6onarnoft uIeJIoqHocrH (n hleot(,e) - arpec-
CHBHOCTb BbIIUEJIAqHBATIHg;

2) coa,epxaHHlo BoAopoAHbIx HoHoB, oIIeHHBaeMofi 3Ha-
qeH r.l rrM r.r pH - a rpeccH BHOcrb o6IqeKI{ CJIOTH a f ;

HOHc rpyK-
uuft

3 500

2 700

4
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3) coAep)KaHLIrc cBo6oAHofi yrneKHcJIorLI - arpeccl'lB-
r{ocrb yrJreKr.rcJIas;

4) co.u,epxanuro cy.nr,$arce (SO"a) - arpeccuBu@rb
cyrrQarnax; . /

5) coaepxaHHlo uoHoB IuarHHl (Mg ')  -  arpeccuBHocrb
IvtarHe3HanbHafl.

Hanuque IIJIH orcyrcrnlre afpeccnBHocrl{ BPAbI-cpeAbI
no orHo[IeHHIo K ruAporexHnqecKoMy 6erouY Ha qeMeH-
rax (no fOCT 970-41): nopraaHAueMeHre, uIJIaKo-nopr-
JraHAr{eMeHTe, IIyuIIoJIaHOBOM nOprnaIIAIIeMeHre, (o6uu-
Hbrx rd cynr,Qarocroiixr.rx Izx BHAoB), ltuercurux MapKy- no
BoAoHenpoHHIIaeMocrI, I  He MeHee 84, c aKTIIBHbIMII Ao6ae-
KaMH H HanoJIHHTeJIflMH (necuauo-nyqqoJlaHonufi nopr-
nan4qeueur), ycraHaBJIuBaercr cor/ lacHo yKa3aHHfl\{
rafui. 6-56 -. 6-63.

IIpu oTcyrcrBHH $r.r.nmpaur.rlr qepe3 rpyIIT, oKpy)KaIo-
uruft 6eroH, HopMbr arpeccuBHocrll ,BoAbI-cpeAbI Arq rpyH-
ra c xoetpsuqueuroM Sunrrpauuu, 6o.nsurlru l0 nlcgrrcu,
npnHnMalorcfl no AaHHbrM ta6.n. 6-56-+6-63 AJIa rp-yHTa
c r<oeSSurIHeHroM $u.rrrrpauuu or l0 Ao 0,1 tttlcgrrcu, a
AJrfl rpynra c xoesQnuaenrou Qu.nmpaqr{H or 10 ao 0,1
alcgrrcu-no AaHHbrM ra64. 6-56-:-6-63 Enfl  rpyHra
c rosQ$nuueHroM Sulrrpaqnn uesee 0,1 nfcgrrcu.

BrrsoA o HaJrr{qHr.r arpeccuBHocru Bo-rbr-cpeAbr, noJly-
,{eHHrrfi no ra6.n. 6-56-'-6-63, qBrflercfl oKoHqareJIbHbIM
I.l,rg, BLrulerar{Hnarcu1er?, o6qexucnoruofi, yr.nexucnoft tt
MarHesr,Ianruoft arpeccuBHocru. Ann oKoHqareJrbHoro Bbr-
BoAa o cynr$aruori arpeccuBHocru Bo.lbr-cperbr cJreAyer
AorroJrHHTeJrbHo npoBepaTb 6erou B raHuoft' BoAe-cpeAe
Ha BoAocroftr<ocrr no |OCT 4798-49 <<Eeron rurporexHu-
qecrrft. Merorrr ficnbrraHnft uarepuaroe Anq ero npuro-
roBrIeuHfl)>. [plr groM BoAy-cpeAy cJreAyer cqr.rrarb arpec-

Ta6ttuqa 6-56

Hopunr Bbru{enaquearcqefi arpeccuBHocrn BoAbI-cpeAbI
Bo.na cqutaercq arpeccnnuoft.  ec.ryu rraapoxap6oHarHar tr lerotrHocrb

, ' ? -?KB  HMCET 3HAI {EHHE HU)KC NDHBO, I I I iMb IX  BC" {Hq I - {H .

cusHofi B ToM cJlyqae, eclr{ BeJIHqr{Ha roo$Ququesra crofi-
KocrH (K c. 6) MeHee 0,80.

[.nn npuroroBJlenur rl{AporexlrHrlecKoro 6erona AoflxeH
6uru an6pau qeMeHT, IIo orHorueHulo K KoropoMy AaHHafl'
Bo1a-cpera He trBJrsercg arpeccuBlloft no BceM npI{3HaKaM
arpeccHBHocTH.

Ec"rru BoAa-cpeAa 6yaer npH3HaHa arpeccuBHor? (no ra6n-
6-56 -:6-63) no orHorreHHlo K nn6pauHot',ty IIeMeHry,
xorg 6rr no oAHoMy npri3HaKy, To 'nolocrofixocrb AoJIx<Ha
6rrrs o6ecne,reHa cnerrna.rybHbrMr.r Meponpr{frHflMr.r.

flpu aHaJIH3e BoAbr-cpeAhr noAJrexar BbraoJIHeHrrIo cJIe-
Ayrourue onpeAeJleHr{fl: cyxofi ocraroK, nr.u,poxap6oHarHan
ul,eJroqHocrb (r.ronrr HCO"), cof,epx{aHue ceo6o.u,Hofi yrJle-
KHcJroTbr, BoAopoAHbrx HoHoB (pH), lroHoB xJropa, cyJlb-
Sarurtx HoHoB, HoHoB KaJIbuHfl, MarHHq v Harpufi, cepo-.

BOJ,OpoAa I'I QKUCJtfleMOCTb"

Ta6ttutqa 6-57

Hopuur o6ulerucnornofi arpeccrrBHocrr{ BoAbr-cpeAbr
Bo,ra csaraercs arpeccuaHoil !  ecJru noaopoaHufi noxaaarerb (pH)

HMeeT 3Ha'{eHue, MeHbtuee npHBo.lLHMbrx IIHXe BeJrUqUg.
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'= o.

*"=
o ; 4

HVIfl

I
l ^

o :( ) =
6 J a

-o 6.)

: < g
Y <
! A
J 1
>a; .
L > h

7,0
6,7

6,2

b'O
6,0

5,5

|{(E

ti
o

F

O

\o

F

o)

a

t-

-

i i 5

( g o
' 8 >
iA c)
q 5

O : E

E F

: t -

r o s

Hanopnue
coopy)KeHfifl

YcaoeHq oMbrBaHi.rc
6eroua soaofi
(oxpyxcarcytaa

cpena)

1. Orrpuruf i  so-
noe{ I,In]r IP]tHt c
xoaQ$uuueuronr
Qn,rrrpauua 6oaee
10 ulcymrcu

2. fpyHr c xoaQ-
$uuneHrot'l Quat-
rpauul{ or l0 .u.o
0,I rtlcymrcu

3. fpynr c xoa$-
Suquenrov $u.rlr-
rpauHH r{eHee
0,7 ttlcymrcu

1. Orxpuruf i  no-
.xoeM u.rH rpyHr
c xoeSSnuueHror{
Qu,rurpauuu 6o;ree
l0 ttlcgmrcu
2. lpyHr c xoag-

$uquenrosr $r.r.t l-
r p a u H r 4  o r  1 0 . d o
0 ,7 *t | 91, n7 t{tt

3. fpyttr c xoa$Stt-
ur4eHroI{ Qu.nnrPa-
UHH I l teHee

0,1 t*lcymrcu

Haurreuu-
runft no-

nepeuHur?
pasrtep

(roaurnua)
KOHcrpyK-
tlur', B .ht

Menee  0 ,5
Or 0,5 -u.o

2,5
iEo,nee 2,5

MeHee 0,5
Or 0,5 ao

2 ,5
Eo,ree 2,5

MeHee 0,5
Or 0,5 .u.o

Eoaee 2,5

Menee
Or 0.5

Eoree

M e H e e
Ot 0.a

2.l t
Eo , re  e

0,5
lIo

MeHee 0,5
Or 0.5 ao

2,-o '

Eoree 2,5

6,7
6,2

6,7
6 4

6,0

7 ,0
6,5

Eesuanopnue
coopy)KeHlrs

5,7

6,2
5,2

He
HOpMr,r-
pvercff
To  xe

6,4
5,5

H e
HOpr{14-
pyercs
To xe

6,0

6,4
5,7

5,2

5,2
He

HOpl\{r{-
pyercfi
To xe

5,5
He

HOpMH-
pyercs
To xe

Vcaosuq oiubrBaHHq
6erosa soroft
(orpyxarcur.an

cpe,ua)

Hanlieul-
ruufi none-

peunurft
pasMep

(ro.rruruHa)
r(oHcTpyK-
tlilvt B tt

Y F

= 1

> , =

\ C 5 i

r  - : . c

5 = =
G c J *

r = ( !  r .

e i l E
c ' r 0 . l l

\ O 5 O O

F

; z

> =

J -

Ta1ttuqa 6-58
Hopmm yrJleKucnofi arpecctrBnocru BoAhl-cpeAbt

Bo.n,a cqaraercq arpeccnnHofi,  ecJtu co.u.ep:KaHue e Heh cso6o.[,Holl
nJeKHCJlOrbr B . i l rzlr t  npeBbluaer BeJIHqHHy, onpe.u,enseMylo no _aop^MyjJ

i(Ca ") + a + K' r !.e a u' b -xoz $$u uuenrur, npuirr'rlta er'ruti no ta6.rr. 6-59,
a l(-xoaSSHuHeI{r, npI4HHMaevutft no nacrosutefi ta6.nuue.1. Otxptrrrrfi so.u,oeu

r.rnu rpyHr c roeS-
Snqueurorra Su.'rl-
rpauuu 6o.ree
lO nlcymrcu

2. I.pvur c xoa6-
QuuueHror'l Sn"rl '-
rparluh or 10 ,no
0,7 ulcymrcu

3. fpyHr c xoag-
Quuueuror'l Sr.r.nu-
T p a u H H  M e H e e
0,L iulcymrcu

MeHee 0,5
Or 0,5 ao

2,5

1 ,5
0,75

0.5
H e

r{op\tH-
pyercs
To xe 017

1 . 0
0 .6

H e
H o p \ l  1 1 -
pyercf l

0,7
0,4

He
HOp\rPr-
pyercf

0 , 4
H e

HOpNtH-
pvercq
To x:e

Eo.nee 2,5

MeHee 0,5
Or 0,5 .ao

o (

Eo,nee 2 ,5

Meuee 0 ,5
Or 0,5 -u.o

2,5
Eo.nee 2,5

0,4

0,75
0,4

H e
HOpM14-
pyercs
To xe

(
20

JU

0
I D

25

0
5

I D

20
40

70

0
10

20

25
50

80

U , D 40
80

He nop-
rrlrpyer-

ctl
To xe

30
60

He HoP-
MHp]'er-

cfi

To  xe 8 0 1 7 0
He uop- lHe uoP '
MHpyer- lMr,rpyer-

cri I cg

f l  p u l t  e q a H H e. fnapoxap6oHarHac tuenoqHocrb Bblpalraercl quc-

Jtov, IteiKB HoHoB HCO, coaepxaunxcfl s 1 z soJ.tt.

T o  x e  l T o  x e
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KogsiputlueHTr'I a u b Arfl BblqHcJIeHHfl Hau6o.nsruero ,qonycrxMoro coAepx(annq ceo6oAnoff

Ta1tuqa 6-59
yrJreKncJIorbl

a***" .  C l '+SO; '  s  -nre ln
fnaporiap6o-

HaTHafl ulenoq-'  
HOCTb

801- l  000 6oaee I 000
201-400 401-600

1 9
20
2l
22
a 9
L O

24
25
27
28
90

31
32
33
35
37

0,41
0,44
0,48
0,52
0,56

19
20
2 l
22
23
za

25
27
29
30

3i
33
34
36
38

0
0,02
0,04
0,06
0,07
0,09
0 , 1  1

0,13
0 ,16
0 ,19
0,22
0,24

0,27
0,30
0,33
0,37
0,41

20
2l
22
23
24
25
26
28
30
31

33
34
35
6 t

39

0,48
0,53
0,58
0,63
0,67

22
23
24
26
27

28
30
32
33
35

37
38
40
42
4

0,53
0,58
0,63
0,69
0,73

I I

18
19
20
2l
22
23
24
26
27
29
30

oz
34
37
39
4T

43
45
47
49
5l

16
t7
19
2 l
23
25
27

29
32
34
36
38

4l
43
46
48
51

53
DD
58
60
63

0,44
0,48
0,54
0,61
0,67

2l
22
23
24
25

4
5
6
n

8
q

10

1 1
t 2
1 3
14
15

16
t7
1 8
19
20

1 , 4
1'8
2 ,1
z,b
2,9
312
3,6

4,0
4,3
4,7
5 ,0
5,4

5,7
6,1
6'4
6,8
7rl

/ , D
7r8
8,2
9'6
9,0

t 7
18
18
19
19
20
2 l

0,01
0,04
0,07
0 , r 0
0 , 1 3
0 , 1 6
0,20

0,24
0,28
0,32
0,36
0,40

0,01
0,04
0,06
0,08
0 , 1 1
0 ,14
0 ,17

0,20
0.24
0,28
0,32
0,36

0,40
o,44
0,47
0,51
0,55-

0,60
0,6.5
0,70
0,76
0,81

0,01
0,08
0,05
0,07
0,03
0 . 1 1
0, l4

0 ,16
0,19
0,22
0,25
0,29

0,32
0,36
0,40
0,44
0,48

0 ,15
0 ,17
0,20
0,23
0,26

0,29
0,33
0,36
0,40
o,44

U
0,02
0,04
0,05
0 ,07
0,08
0,10

0 ,12
0 , 1 4
0 ,17
0 ,19
0,22

0,25
0,29
0,31
0,34
0,38

t7
18
1 8
l 8
1 8
l9
1 9

t7
1 8
18
1 8
1 8
l d

18

t7
1 8
1 8
1 8
1 8
I 6
l i t

0,74
0,81
0,88
0,96
1,04

0,45
0,49
0,53
0,57
0,61

Ta6nuua 6-60

Vcaoeus oMbIBaHHs
6erosa Bo.[ofi

(orcpyxarouran cPe.u.a)

l . Otrputrufr eo,u,oeN{
nrrlr rpyHr c xoa$$u-

uHeHTOM Quartpau,utl
6oaee l0 u 'cymrcu

2. I-pynr c xoaQQu-
qr4er{roM Su.rttPaqun or

l0 ao 0,1 n.lcYffiKu

3. fpynr c roaS$n-
qHeHroM SIl.nlrpaI1nn
MeHee O, l  rucymru

VcaonHc oMbrBaHHq
6eroHa sonoft

(oxpyxarcurafi cpeAa)

Menee 0,5
Or 0,5 Ao 2,5

Doaee 2,5

MeHee 0,5

Or 0,5 .u,o 2,5

Eoaee 2,5

Meuee 0,5
Or 0,5 .u,o 2,5

Eo;ree 2,5

loGl-o,ts (Cl')
loo+0,15 (cl ' )

zoo{o,rs (Cl'
1oo+0,15 (Cl')
tso+o,ts (Cl ' )
zso+0,r5 (Cl'

150+0,15 (cl'
250-{-o,ts (Cl')
3oo+0,15 (cl ')

1oo+0,15 (Cl ')

rooi-o,rs (Cl')

150+0.15 (c l ' )

Hopuu cynb$arHofi arpeccnBHocrl{
H Arc cyJrbsarocrofiKnx tryqqonaHoBblx'

Boaa cqLITaercff arpeccHBHofi' ecJIIr coAepx(aHI'Ie

BOAb[-CpeAb[ AJIS cynboarocrofiKoro [oprnaHAqeMeHTa

necrraHo-nyqqonaHbBblx H EJIaKoBbIx rIoprnaHAqeMeHToB

r.IoHoBSO,,a rrp€BbrrrraeT cJreAyloulue BeJIHqI{HrI B JvLelJL (uesanuCnUO

1 050
1 050

1 100

I 050
1 050
1 150

1 100
1 100
1 200

Ta6tuu,a 6-61

HanoPHHe cooPyxeHnq

ct'.nt,6atocrot'trcne nyuqo-
.rlnonue. necqano-nYqqo-
. 'raHoBbIe H lltnaKo-rlopT-

250
250

300

250
250
350

300
300
400

250
250

350

250
300
400

300
400
450

1 050
1 050

1 150

1 050
1 100
1 200

1 100
1 100
1 250

coAepxaHHq nqleE-tl'

Hauueslurnft
nonepevnuft
paar'aep (ror-

UIUHA) KOHCT-
pyK(l4u B ,t

Menee 0.5
Or 0,5 ao 2,5

Eolee 2,5
Menee 0,5

Or 0,5 ao 2,5
Eolee 2,5
Mesee 0,5

Or 0,5 ao 2,5
Eo.nee 2,5

cyarsaroctoitxr'rfi
noprnaH.4qeMeHr

cyr s$arocroft xae nyquo-
JraHoBbIe, I|ecqaHo-[yqqo-
naHoBble H urnaKo-rlopr-

JIAHIUCMCHTbI

cy;rs$aroctoirruft
nopTnaHAqeNleHT

NAHJI,UE\t EHTF,I

l .  Orxpuruft no,u.oeu ulu
rp) 'HT c xoaQSuureHrotd
Suarrparl lru 6o.ree l0
hI tCl ' t f lKU

2i l-pyHr c roaS$uuHeu-
ro\r Suarrpaunn or l0 no
0,1 u,cymrcu

3. fpynt c xoeQ$uuueu-
Tor\r Qlurtpaunn MeHee
O,l .tt lcymrcu

3 500
3 500

4 000
3 500
4 000
4 500
4 000
4 500
5 500

2 500
2 500

3 000
2 500
3 000
3 500
3 000
3 500
4 500

4 000
4 000

4 500
4 000
4 500
5 000
4 500
5 000
6 000

3 000
3 000

3 500
3 000
3 500
4 000
3 500
4 000
5 000

, ."  *er*,,- ,r . ,**qvg*e*qntu!ra'qnxqsnlaFrlrtFl i l i l t r lGtr lFr;Flr l | lFlnt l  f l  l l l l I !
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Ta6nuqa 6-62
Hopmu MarHegrraunuofi anpeccrrBnocrn BoAb[-cpeAbl

Bo.u,a cqaTaercq arpeccHnuofi, ecJrn coAep)Krxue B Hefi
HoHoB IrIg B ue/n cocraBJrser He MeHee I 000 ttzf n H
flpeBbruiaeT BsIIHrrI{Hy, onpeAeJrseMyro no Qopuyne
r(-(SO"1), B noropofi (SO"+) o6oeHa.Iaet coAep)Kanl{e
HoHoB SO"l B nef Jt,  I(  -  xoaQQu[nenr, npxHuMaevsrf i  no

AarrHbrM uacrosutefi ra6nuqu. IIpn co.(ep)KaHHH Mg
MeHee 1000 neltt BoAa cquraercs He o6.naAarcuteft Mar-
gegualluofi arpeccnBHocrbro He3aBHcHMo or coAep)KaHul
so"r.

Hanopnue
coopyxeHH

VcJrosrrc oMbrBaHuq
6erosa no.u.ofi
(oxpyxaroulan

cpe.ua)

ITpodotcrceaue ma6n. 6-62

F

3 =
F < F

.R. o,
; >
r i ( J
>, :1(, :{

\ c ) s .ll.onycrnubre 3HaqeHHs
crofixocru 6eroHa s

Ta6nu4a 6-63

xoeSSuqueura
BoAHofi cpeAe

1. Orrpuruft ao.u,oeu
HnH rpyHr c xoaQ-
(DHuneurou Qnlr-
TpauHH 6o;ree l0
ill cymKu

2. fpyHr c xoagQu-
uI{eHroM Qnrtrpa-
qHH or I0 ro 0,1
J4lcymttu

Menee 0,5
Or 0,5 ao

2,5

Eoaee 2,5

.l\'lenee 0,5
Or 0,5 .u,o

2'5
6olee 2,5 He nop-

Milpye
cs

He uop-
Mr{pyer-

cq

5 000
6 000

5 000
6 000

6 000
7 000

7 000

7 000
8 000

7 000

7 000
8 000

8 000

8 000
I 000

4 5u0
5 000

6 000

6 000
7 000

Qrena, oKpyxarcuas 6eron

Bo.u.a uau cuJrbHo Qr.r.nrrpyrcuuft rpyur
(rpynnarft necoK, cHJrbHo rper[unoBaras no-
po;r.a n r. .u.)

Caa6o $uarrpyrcuruir rpynt (rlnuut, cy-
rruHKH ra r. a.)

Bernqrua roa@@uqn-
enra crofixocru (/(c.6

HE MEHCC

He uop-
Mupyer-

cg

He nop-
Mr.rpyer-

cfl

6-X. PACTBOPbI

6_22. PACTBOPbI II.JIfl KJIAAKH

( no TV H Htl <Knpnuunble rrrAporexnuqecKue

* 
.oootxeHHfl>, M9C, lg47)

Ta6nu4a 6-64

l lpe4eru nporrHocrfl qeMeHTHo-necrIaHHx pacrBopoB

pasIHrIHbIX UapOK

flpe,ne.r npor{HocrH
p acrBopa x rce lc,ttz

THAPOTEXH UtIECKpIE

Ta6nu4a ,6-65
Mapxn n cocraBH rtrAporexHuqecKnx pacrBopoB

CocrasH pacrBopoB uo obreuy
npH Mapxe pacrBOpa

I  e l E x  E \

lsf,ljEilHaHueHosauue
Bn)|{yulHX

f lopraaHg-
uereHT ( I Io
f  OCT
e70-41)
UI.;raro-

r roprna HA-
u e n e H T  ( u o
focT 970-
4 1 )

fx  ncourxa -
rosstf i  qe-
M e H T  ( n o
f  O C T

[2518-4s)

8 0 [ s o l s l s

I  : 3 , 5 I  : 4 , 5

80

50-79

30-49

Eonee 8

7 - 8

5-6 ,9

5-4 ,9

rrpH
C)I(ATHH

8-14

4-7

2-3

npH pac-
Tq)KCHHI,I

9 - t  q

l - 1 , 9

Oxo.rro 1

B

4

I

I 200

I 200
I 200

I  : 3 , 5
| | 4

30

1 5

1 : 4 , 5
l : 5

Haut',teur-
urrrft no-
nepevuurfr

pasuep (ro.n-
uruna) rou-
crpyKqur{

B U t

Vcaoauc oMHBaHus
6erona sonoft
(oKpyxatoulas

cpeaa)

3. fpyHr c xoaS-
Qnunenrorra Su.rlr-
parrnu MeHee 0, I
i l ' cymKu

MeHee 0,5

Or 0,5 ao
2r5

6o.rree 2,5

He nop-
MHpyer -

cc
To xe
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I lvuqola- |
Hoiuf i  nopr- lz0o

14snecrro-
BO. TUJIAKO-
nufi qeuenr
{rocT 2544-l
++ )  115

Ilpodonacenue ra6tt. 6-65

|  : l 'X,= *
lqil$+s
lstlEEH

Cocrast, l  PacrBoPoB no o6lertY
npfl Mapl(e pacrBopa

Hanr. leuogaHue
Bcxyruux

xaHAueMeIrr
rOCT

0-41)

Lleueut
f  c rpoH-

TenbHbIx pac-
TBOpOB
(f ocr 4726-
e)

400

I 000
I 0c0
I 000
l 00c

I 200

I 000

: 3
: 3
: 3 , 5
z 4

z 2 1 5

: 3 , 5
z 4
: 4 , 5
: 5

1  : 3 , 5

1  2 2 , 5

l : 4

1 : 5

I  z 2

I-nncouraa-
KOBbtfi lle-
MeHr ( |OCT
2543-44)

I  : 4 , 5

1 : 5

o-nvnqoJta-
Hosrif i ue-
M C H T

focT 2544-

o6ocHosaHo.
Jlas KraaoK rnJLPorexuuqecKI' lx

l 000

800

80c

'- 
nJl 

" " 
u ,l l 

". 
f lpuu.euenne r.rs rlrjr,porexHr{qecxlr\ coopy}Ke-

Hrfi Dacrsopou,,"*"-"";ti; 50;;'xno 6uri x ax'u'urri p a3 crer lranblr o
; f. i"Tn'" ; i ;;!'; 

";',#'So' 
ool *ro 6 ur r- x a x.u.ur ri p a s crer Ir a rb Ir o

3naqeuue BllI nPu PacxoAe

ycranaBnuBalorc l  uaPxn 100 u 50

Ta6nw4a 6-66
trCMCHTA HE N1EHCC

300 rce na I u3 PacrBopa

BIIl,, uaucur a.lbHo .n'otrycrl'I-
Moe no  Becy

Pacno. roxeHHe cooP Y)KeHHs
r  Ycnonue c lYx6u

B . racrnx.  coopyx(eHHH'
pacrloJloxeHHblx B 3OHe ne-

i leueuuoro YPoBIIT Bo,ubI :
-  

a )  B  cYPoBoM KrHMaTe  '

6 ) n Y u e P e H H o M H M f l r -
KOM KJI I {MATC .

B qacrnx cooPYxeHaf i
I IOA3eMHbIX' a TaKxe nogro-

ffHHO HaxoAquluxcf noA EO-

norl HJIH IIoABepfaIouluxcq

noprnaHJ lUe-
MEHT H IUJIAKO'

IIoprnaH]lue-
MC HT

nyullo, laHoBbtf i
f iOpT;' I3H,lt l I€-

M C H T

0 , 5 5

0 , 6 0

0 ,60

0 ,60

0 , 6 5

0 , 6 5
Hanopy  BOAbI

Ang BoAoHenpoHI'IuaeMbIx rr tvtoposomoftxux pa-crBopoB

pacxoA IIeMeHTa Bo BCex cJlyqaflx 'lI'oJIlKeH 6sttu He HI'{X(e

300 rcel ns ^^^rr'q r.Drrrno-
"l^;i;; HcnblraHI'Ir, npoeKrl'IpoBaIrue cocraBa rI{Apo-

rexnr{qecKr{x pu.i"opo" 
{?- y' duP.nuunue ruAporexHH-

qeCKHe COOPY)KeHHfl>>, IVIJ\- - I rr

:rl-i--- -

6-23. PACTBOPbI aJIf l  UEMEHTAUIIH
TPEIUHHOBATbIX CKAJIbHbIX H TPABEJIHCTbIX
TPYHTOB, EETOH HbIX H KAMEH HbIX KJIAAOK

(rv Mc re4e r- 
IJ#J*"T?,'Tnlo,

Aaq uer*leHTaunH npuMeHqroTcfi TUIaTeJIbHo nepeMeuaH-

HbIe IIeMeHTHbre pacTBopbl pagnHqHofi KoHcI{cTeHuHH - oT-I 
: 12 no I : 0,6 

.(ueruleHr 
: eola) no Becy' KoHcuctesupts

pacTBopa Ha3Har{aercfl B 3aBHCII\{OCTI'I oT yAgrlbHoro Bo-

AOrIOf.rrou{eHHq ueMeHTHpyerraofi f iopoAbl HJI?I Kt]aAxH' Ha-

qaJIbHaf l  KoHCHcreHuHq pacrBopa noA6upaercq t ro ra6;r '

6-67. B flocJreAyrorrlHe rrepHoAbr sarHeTaHl4fl KOHCI4CTeH-

quq pacrBopa flocreneHH'o noBblllIaercf oAHOBpeMeHHO C

IIOBbIUICHHEM,I I ,ABJIEHHfl .

Ta6ttuu,a 6-67

HaqarnHac KoHcucreHuuq PacrBoPa
AJIC UeMeHTaqI'Iu B 3aBucr',IMocrl{

r. u HHcrpyKlrlrs

r.)

V.u,e.nu uoe BoJIo[ornolue-
Hile Ha 7 noe. rt .  cKBaxHHbl

npH raBneHt tu  O, l  am
B '/l tJrtuH

KoHcHcteHuHq
(ueueur  :  noaa)

0 , 0 1
0 , i
0 , 5
1 , 0
2 , 0
5 , 0

z 1 2
: 1 0
: 8
: 6
z 4
z 2

HATHETAIIUCT[;

H-uanoq B Jtt '

Kogcllctegqufi pacTBopa noA6npaerca I{JII,I no Becy I,IJII.I

no yAerlbl{or*ny 
"""y 

apeovretpoM IIo ra6n' 6-98

Tabnw,a 6-68

3naqeune yAeJlbHoro Beca qeMeHTHoro pacrropa

KOHCHCTeHUHT{
400 no IOCT 970-41)

B 3ABI{CI{MOCTI'I OT

(urn uoPT"TIaHAqeMeHra MaPKH

Pacxo.u, ue-
M E H T A  H A

| ,v3
pacrBopa

e rcz1u!

80
87
95

r07
120
136
158
172
188

Koucncren-
uHtl pac'

rBopa l le-
MCHT:BO- [A
(uo necY)

F

z  4 , 5
t 4
:  3 , 5
: d

2 2 , 5
z 2
:  1 , 5
: l

Pacxo: qe-
MCHTA HA
| il:3 pac_

rBopa B
Kz .lt3

rS

c ) . ,

-- c)
/ - c l

.a o.)
h c c

212
: 1 1
: 1 0
: 9
: 8
z 7
: 6
: 5 , 5
: 5

I  ,052

I  , 1 1 6
1 , 1 2 8

1 , 1 4 2
I  . 1 5 6
7',174
1 , 2 0 4
1,232
1 , 2 9 0
1 ,366
1 , 4 7 0

2 1 0
232
257
301
3+2
431
5-r0
690
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Copr H MapKa IleMeHTa Anq qeMeHTar{HH HagHarrarorcs
B 3aBucr{Mocru or arpeccr,rBHocrH noAuoft cpeAbr, rpe6ye-
uofi npoqHocrH, pex(HMa rpyHroBhrx BoA H ycnourfi pa-
6oru. B arpeccunuoft noAsofi cpeAe B 3aBHcHMg€rH or
cTeneHr.r H xapaKTepa ee arpeccr{BHocTr{ npHMeHRroTcfl
Hau6o.nee ycrofiunnue AJrfl ercfi cpe4br noprnaHArleMeHTbr,
uJraKo-nopTaaHAIIeMeHTbr H HIHHO3eMHCTbTe UeMeHTbr.

IIpu 6o.nruax cKopocrffx ABHx(eHHfl rpyrrroBbrx BoA
npnMeHflercq urnHo3eMHcrufi ueMeHT. IIpu npHMeHeHHH
nopTJraHA4eMeHTOB BBOAHTCfl B KaqeCTBe yCKOpHTeJrfl CXBa-
TbrBaHHr Ao6asxa xJrop?rcroro KaJrbuzfl - or 4 Ao Tolo
oT Beca ueMeHTa.

B uearpeccnnHori noAsofi cpeAe npr4MeHqlorcrr ttopr-
naHAueMeHT H rrrJrar(o-noprrrarrArleMeHr (no |OCT 970-41)
MapKH se Hnxe 300.

llpuueneuue AJrff pacrBopa HHeprHbrx no6aeox s BH,rI,e
MOJIOTOTO IT3BeCTHflKA HJrH rrecKa, a TaKXe B BHAe npH-
poAHbIx necKoB AorrVcKaercfl noc.[e onursofi itpoBepKH.
Ifpr.rpo4unft flecoK npnMeHqercrr ue;lxufi - KpynHocrbro
Sparuur.r MeHes 0,6 nu.

6-24. PACTBOPbT AJrr  IJTHHH3AUHH
OCHOBAH H H

(no TV MAC, t942 n.)

Als rrHrrH3arruH ocHoeaHr.rfi [p]rMegqrorcq pacrBopbr
u3 IJrHHlrCTbrX rpyHTOB.

I4cxnrcqureJrbHo >KHpHbre rJrrrHbr He npr{MeHfirorcfi BBr.rAy
I{x BbrcoKoft sssxocrur u ruaaofi BoAoorAaqu.

O6oraureuue rJrr{H npoH3BoAHTcfi upri npr.rroroBJreH14H
pacrBopa AJrff HarHeraHr{ff. Aas ycKopeHlrff npl{roroBJre-
Hr4fr rJrriHbr rrpeABapr{TeJrbHo - sa 10-12 qac. - saMaqn-
BaIOTCfl.

B Kar{ecrBe KoaryJrsgmB 11pgM,eHflrcTcfl ,rpeune$topue
HATpHfl., XJIOpHA KaJrbUHfi, XJIOpHA MarEHg. H3BeCTb l.t AF.

Ans npeABapuTenbHbrx pacr{eroB Mox(Ho npHHHMarb pac-
xoA xJIopHAa KaIbrIr.Iq no oTHorUeHHrO K BeCy BO3AyIUHO-
cyxofi rJrHHbr B Konnqecrne 3-5%.

A.ni yMenbueHur Bq3KocrH pacrBopa B Hero BBolflT
Ao 3o/o pacrBopHMoro creKna.

PacraopuMoe cretcrto BBoAr.rrcr B pacrBop npn ero [pt{-
roroB,rIeHHH. I(oarylnnrrr BBoAflrcs B cKBaxHHbr pa3AeJrb-
HO OT paCTBOpa, nepHOAHrIeCKr.r, f lOCJre npeABapHrenngoft
npoMbrBKH cKBaxHHbr oT TJTHHHCTOTO paCTBOpa.

Anf l  I Iar{aJrbHoro HafHeraHHn H npelBapr{Te, ' rbHbrx pac-
qeToB KOHCHCTeHqT{fl rJIr.rHr.rcToro pacTBopa IjpHHr.rMaercq
B 3ABI,ICHMOCTH OT VACJIbHOfO BONONOTJOUICHHf CKBA)KII-
Hbr IIo ra6t. 6-69. IIprE noc"neAyroueN{ HarrreraHnn KoH-
CHCTCHUH'I PACTBOPA NOBbIUIAETCq C NOBbIIIICHHEM N.i]B;
.IICHHfi.

Ta6ttu4a 6-69

Haqa.nnuaq KoHcLIcreHqHq rJrHHHcroro pacrBopa

B 3aBr'rcHMOCTr{ OT BeJIHq[Hbr yAeJrbHoro BoAonorrouleHHfl

H opneHTuposoqHrrfi pacxol pacrBopa

V.u.eauHoe Ronottonno-
IU,CHI4C CKBAXHHbI

V,u.ersnui l  nec
rJ' I I , IHHCTOI'O

pacrBopa

flor.roueHue TJTHHH-
cTor-o pacTBopa B l l

na  I  noe.  - r r  cKhax(HHbt

50
:00
2c0
500

I 000

3 000

MeHnure  0 .05
O r  0 , 0 5  4 o ' 0 , 1

1 , 1  -  1 , 2
1 , 2 -  1 . 2 5
l  ,25__l ' ,3
1 , 3 - 1 , 4
1 , 4  -  1 , 5

O r  1 , 5  A c  n p e -
AeJ IbHOTO BO3-

MO)I(HOrO

0 , 1
, l
., ,5

Bonee 5

6-3. EETOH I-HAPOTEXIIHqECKHII

s-25. OIPEAEJIEHHE, KJIACCI{OHKAUHfl
H OCHOBHbIE XAPAKTEPHCTHKH

I'nAPOTEXH L{q ECKOTO EETOHA

l. Onpe4e.neHl,Ie v pa3HoBI{AHocTH
nHApoTexHlrrrecKo Fo 6eToHa

(no IOCT 47e5-53)

Eerouu, trpI,IMeHgeMbIe /.,Jtfl Bo3BeAeHHfl rll,ilDorexHHqe-
cKI4x coopyxeHzfi, rtocroflHHo HJII'I nepnoAlauecKa oMbIBae-
MhIe BoAofi n o6naAalourue TaKHMH ceofictnaMu, Koropble
o6ecnequBalor AJII{TeJIbHyIo HopMarbHylo c-nyx6y 6eroH-
Hofi r{JraArg B yKa3aHHbIx ycJIoBHgx, Ha3bIBaIoTcs ruApo-
TCXHI,IqECKHMI,I.

Eerou BHyrpeHHHx BoH MaccHBHHx rllAporexHl'IqecKnx
- 

coopyx(eHufi, He rnoAB'eprarou1uficfl Harlopy u -pacnoJlox('eH-
sufi 

- 
or eueuHefi noBepxHocrn He 6lttxe 2 iI', Mo)Ker

He npHqllcfifTbcfl K rHApOTexHHqecKI'IM H paccMarpHBaer-
cff KaK o6rrlHbrfi 6eros.

Iu4porexHu.Iecxnfi 6eros Aonxen o6.uaAarr soAocrofi-
KOCTbTO, O6eCneqHgarouefi AaHTeJIbIIyTO C.nyx6y B BoAe-
cpeAe, a TaKxe - npH coorBercrByloulnx ycJIoBHflx
c.iryx6u 6ero nu oro coopylKeH I49. - BoAoHeIIp gHHII a e MocTbIo,
MOpO3OCTOfirOCtltO H IIOHH)KeHHbIM TeUIOBbIAeJIe-
H H E M .

B gaBHcLIMocrLI or pacnoJlox(eHur 6eroHa B coopyx(e-
HrlH no oTHouIeHLIrc K ypoBHIo BoAbI rl'IApoTexHnqecxuft

6erou noApa3AeJrslor Ha:
1) no.u,soAuHfi, [ocroffHHo Haxonqqufics B Botre;

2) pacno.noxessufi B soHe nepeMeuHoro ypoBHq Bo,tbt;
3) naAeoAHufi, noABeprarculnricq s[H3oArirqecKoMy oMbr-

BaHHro BoAoft.
B 3aBHcHMocrH or yc.nonufi pa6ortr 14 BbrreKarotuHx

orcloAa tpe6onaHnfi, ruAporexHfi.iecxHfi 6eros AeJrltrcfi Ha
pa3HoBHAHOCTH:

MaccneurIft (Hapyxruofi uJttr nuyrpenuefi gouu);
Hevaccunurtft;
uapyxHofi soHbr;
nuyrpenuefi soHbr;
Ha[opHbrx roHcrpyxuufi vrJrr coopyxesufi;
6esuanopubrx KoHcrpyxqufi r.rJrr.r coopyxesufi.

2. OcHosHHe xapa KrepHcrHKH

rr{ApoTexHHqecKoro deToHa

a) floAeHxuocrs (n"uacrauHocrn) 6erosnoft cMecn xa-
paKTepr{syercs ocalxotl HopMa.rbHoro KoHyca v }Ao6oy-
KJrzAbr,BdeMocrbro (no OCT 9000-39) H onoererrffercfl B
coorBercrBan c yl(asaHuflMr4 |OCT 4799-49. Tpe6yerrlaa
[oABr.r]KHocrb rr.IAporexHHqecKoro 6etoua B BaBHcHlvlocru
or r(oHcrpyKTnBHbrx oco6euuocreft coopylKeHuff npHBoAHTcx
e ra6n. 6-70.

6) flpovuocrr 6erosa, xapaKTepr.rs]:eMaq npeAeJIoM
npoqHocrn rrpn cx(arnu B npoeKTHoM Bo3pacre o6paauon-
rcy6on pa3MepoM 20X20X20 cttt, I4sroroBrleHHblx LI ficIIbI-
raHsur no |OCT 4800-49, orpeAerlflercfl uapxofi 6ero-
Ha. Mapxn ruAporexHl,tqecKoro 6etona no |OCT 4795-53
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npl{BoAflTcs B ra6n. 6-71" Hopnarrnnaa rcy1uwonan
ilporrHocrb npuBo.qHrcfl B ra6t. 6-72.

n) BoAocroftKocrb 6erona - rpe6onaHue, npeAbflBJrs,e-
Moe Ko BceM pagHoBH,rI,HocrqM rnAporexrnqecKoro 6ero-
Ha,-o6ecnerrqBaeTcfl HaAnex(auluu nu6oporu coorBercrBy-
FIrIux ycJroBHrM pa6oru coopyxegus qeMeHToB _H sanoJl-
nure.nefi A.ns 6erosa no yKa3aHHsM, H3JroxeHHbrM B

Ta1nuqa 6-70
Tpe6yeuar floABrur(Hocrb rnAporexHnrlecKoro 6eroua

(no I-OCT 4795-53)

Xapaxreprcruxa 6erou[PyeMbIx
roHcrpYxqufr

Tafnuqa 6-',71
Mapxu rnAporexHnqecKux 6eroHos

(no I-OCT 4795-53)

Mapru 6erona

Macc PtsHsre 6eronuue KoH-
c-TpyKr.tHH

Maccnnubre M aroapMlrpo-
BaHSbre KoHcTpyKuHH

}Keir eeo6e ro HHbre KoHcrpyK-
ul i l r ,  ceqeHHe apMaTypbl Ko-
Topbrx rre npeBbrrrtaer l%
or  nJroqaAH pacqeTHoro ce-
qeHnf l  6etoua

Xereso6eroHHbre KoE-
crpyKqHH, ceqesHe apMary-
pbr  KoTopblx  npeBbl tuaet  I  %
oT nncl l lala pacrreTsoro ce-
qeHnf l  Oerosa

Iloxasate.ru

flpe4e.r
npoqHocTr t
npH  cxaTHH
B BO3paCTe
28 anefi s
rczlcuz ue
M C H E C

2 - 4 30-20

4 - 8 20-10

8-14 1 0 - 5

HopnnarunHHe conpoTrrBJreHrrs 6erona B rcef cnz

200150

150 200 300r

nn. 6-A u 6-E rn. VI, a raKxe co6.rrrcAenneu rpe6o-
eauufi npou3BoActoa pa6or no I-OCT 4063-48 <<Coopyx.e-
Htrfl, rr{AporexHuqecKue. flponsno4creo 6erouuux pa6or.
Texuuqecxue ycJroBur>.

r) Bo4onenpounrlaeMocm 6erona xapaKrepu3yercfl HaH-
6onurnu AaBireHHeM BoAbr, npu KoTopoM eule ue na6nrc-
Aaercff npocaqrlBaHnt ee qepes o6pasqbr [poeKTHoro Bo3-
pacra, H3roroBJreHnbre r.r HcnbrraHHbre no |OCT 4800-4t9.
flo soAogenpoHullaeMocrr,r 6eron AerHTcq Ha Maprff, KoT'o-
pbre npnBeAeHbr s ta6r. 6-73.

Mapnn 6erosa \ilfl ru4porexHl{q'ecKllx coop,yx(eHufi ile-
pequcJreHbr s ra6r. 6-74.

A) Moposocrofiroctr 6eroua xapaKTepr{3yercrr nau6o.rrr-
ITITIM grI,CJrOM nOBTOpHbTX qHKJTOB II,OIIepeM,eHHOfO 3a1{Opa-
x(r{,BaHtIfI I{ OTTaEBaHI,Ifl, I(oTOp,Oe CfiOCO6UU Bbrl,IepxaLTh

Tadntu,a 6-72

lc0 200

i laf lxa 6erosa (nopuarnaxan ry6nronax npovnocrt)

E

2

2

3

BHa HanpcxeHHoro
COCTOflHH'I

Cxarne oceBoe (npasueH-
Haq rpoqHocru) .

Cxatne npu usrH6e .

Pacrsxesue oceBoe. .

3oo 
| 

,,

RH
np
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6

28

35

5

60
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8
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100

l 0

l l 5

140

1 3

145

rso
l 6

200

250

2e0

325

25

3 1 0

390

28

350

440

3i0

RH
ll

RH
p

2 l

' 
n p n M e q s H tt s. l. ,llrr ruporexxr,tec(nr coopyxeHnft cJreryet npx exir! 6erof, MapoK or 75 !o 300. npftrare|tte [apbK n xe 100

n Blrue 200 aonxHo o6ocHoBbrBsrhct fipoe(ToM.
2. Mapra 6erona aie xoncrpyiqxft, pa3Mepu troTopHx onpelle,rroT(f, flpoqBocTbo B Pacats]'Tofi 5oIIe, Ao.lxHa t{a3H8qltbc! no np€IeJty

npoqHocrn KaK npx cxaTxl', Tar s flpfi pecrsxcxfit.

HaH6o .n r ruee  AaBreHf ie  B  K?1c . t42 ,
npx  KoropoM He Ha6aoAaerc f l
i l p o c a q H B a H H s  B o A b r  q e l  e 3  0 6 -
pa3ubr 28-aneeHofo Bo3pacra

Ta6ttuqa 6-73

Maprn 6eroua no BoAoHenpoHlIIIaeMocrE
(no IOCT 4795-53)

M a p r n  6 e r o H a

fl ox a 3are.n u

o6pasurr flpoeKrHoro Bospacra 6ee cHHxeHHrr npoqHocrl'I
6o.nee 250/o H 6es noTepu seca 6oflee 50r'o npu Hc[bITaHr4r4
rx no IOCT 4800-49.

Tpe6onanne x 6erouy B oTHouIetIHH Mopo3ocrcfiKo,ctl't
Aon)KHo conpoBoxAarbcs o6qsarensHstl{ tpe6oeauueu B
oTHorrreHr.rH BoAoHeIIpoHHIIaeMocru: \Jrfl Mopo3ocrotir,oro
6eroua HanopHblx xoucrpyxuraft MapKa rl 'o BoroHeIIpoHl'{uae-
Mocrlr HasHar{aercf l  no Ta6JI. 6-75; rJl t i  l \ topo3ocrotkoro
6eroHa 6eaHanopuutx xoucrpyxqHfi r{apKa IIo BoAoHenpo-
vi luaeMocrn roJIxHa 6urs B-4. Tpe6oBaHHe Ir lopceocrofixo-
crH npeAbrBnflercff JIHLIIb K TeM fHAporexHHr{ecKI'IM 6e,to-
HaM, KOTOpbIe noABeprapT,cfi B KoHcrpyr\r(uqx coBMecTHOMy
Aeficrnnrc BoAbI LI Mopo3a

Eerosur no Mopo3ocrofixocrpl rloApa3AeJlffIorcs Ha srt,n,eP-
X(I,IBAIOIIIHC ONPEAEJIEHHOE KOJIHqECTBO IIHKJIOB NONCPCMCH'
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lgrg saMopa)KuBaHr{f l  H orranBaHnfl:  25(Mpa 25);
50(Mps 50); 100(Mps 100); 150(Mpe 150) u 200 (Mpe
200).

KoluqecrBo uHKJr,orB 3aMopaxltBaHuq H /ortausauus.

AJIfl rHAporexHIIqecKoro 6erona ycraHaBJrr.rBaercq tto
ra6n. 6-75.

e) Tpe6oaauue K 6erony n ornomeHur{ TerrfloBbrAene-
HHq npu ero rBepAeHHH npeA'bqBr.flercq roJrbKo x 6erouanr
MaccHBHbrx coopyxeHHft 14 o6ecner{Hsaercr trpHMeHeHr.IeM
IIeMeHTa c noHuxenHofi ren.noroft ruAp aral0.Hv B coorBer-
crBuH c |OCT 4797-49 H Ha3HaqeHHeM cocraBa 6eroua c
MHHHMaJIbso ueo6xoAHMbrM pacxoAoM ueMeHTa B coorBer-
crBHH c |CCT 4801-49.

Ta6nu4a 6-74
Mapxn 6eroHa no BoAoHenpoHlrqaeMocrr{ B 3aBHcHMocrH

oT KoHcrpyKquu H Hanopa
(no IOCT 4795-53)

Ilpodotnrcenue ra6n, 6-75

Xaparrep paOorsr

KaxuaruqecrHe vcJroBHr

yMepeHHHe 
I cypoBHe

9ncao [epeMeH ropn3oHTa Bo,u,bt sa
guunlrf t  nepHo]l Ha or{brBaeMoft no-
BepxHocTu oeToHa HJIU r{UCJtO CMeH

3rMopaxnBaHrdfl  H oTTa[BaHHq

B-4

EesHanopnue
EeroH Ha-
pyxuoft
30Hbl

Ta6ttu4a 6-75

Ko.nuqecrno qHKJroB 3aMopaxfinaunfi n orransaHnfi Anfl

6eroua B saBrlctrMocrn or ycJIoBHfi pa6orrt

(no I 'OCT 4795-53)

Xapaxrep pa6orut

.ro 50 6oaee 50 ao 50 6olee 59

EeroH, no,[Bepran-
uluf icn B .KoHcrpyK-
ur{n x (coopyxesngx)
grrr.r3oAuqecKoMy Aefi -
CTBHTO BOAbr  H MO-
p  o3a Mpa 2 Mps 50 M p s Mps 100

f l p  u r r l e q 8 H n q .  1 .  Y n l e p e u H u e  K n H M a r H q e c K H e  y c J r o B x s  x a p a K *
TepH3]'r,OTcs cpeJHeMecsqHoft rer ' lneparypol i  6oaee xoJroJlHoro Mecrqa
ot  -5o  ao  -15o.  Cypoeure  KJ ' rHMarH. recxue ycnoBns xapar<repf i -
gyrorcr cp^e.uHeuecf,qHofr reMneparypo[ sau6oaee xoJroit ,Horo Mecsqa
u u x e  - 1 5 o .

2. 3ruunfi nepno,u, rns crpourenbcTBa oIIpe,u,enseTcg no j laHHhrM
r [ . [poMereopororHqecKof i  cayx6u.

3. berou Mps 200 rpHMeHcercff B
ycJloBHrx.

oco6o cypoBbrx KnHMarH'{ecKHl1

3. Vc"rrosHsre o6osHaqeHufl pa3HoBuAHocrefi
rHApoTexHHrrecKofo oeToHa

(uo IOCT 4795-53)

l{nl.ewc 6nT-100, B-4 o6osHacaer: 6eros noAeolubrii
ToHKocrenHbrx KoHcrpyxltufi HJrH HapyxHofi. soHbr MaccHB-
Hbr& coopyxenurl MapKH 100, no.qoHerrpoHHqaeMocrb Koro-
poro paBHa B-4.

HuAexc EfT-150, B-8, Mpa 100 o6ogHaqaer: 6eton rou-
KocreHHbrx KoHcrpyKquft mnw Haplarnofi soHbr MaccuBHbrx
coopyxeuufi MapKH 150 B ycJroBHffx repeMeHHoro ropH-
soHTa Bo.rlbr, BoAoHeflponurraeMocrblo, pannoft B-8, Lr
Moposocrofixocrrrc Mpg 100.

HsAexc 6HM-100, MT o6osHaqaer: 6erou HaAsoAHnIi
MaccuBHbrx coopyx{enufi uaprff 100, K KoropoMy npeAbtB-i
Jrflrorcs rpe6onaHus MaJroro renJroBbrAenenus.

6_26.  HA3HAI IEHHE COCTABA

|H,II .POTEXH HTI ECKOTO EETO HA

1. Bnr6op cocraBJlqlournx
AJrfl rHAporexHHqecKoro 6erona

Bu6op ueMerrroB H Ao6aBoK K HHM 4lr 6eroua pa3nl4q-
HOrO Ha3HaqeHHfl npOH3BOAHTCfl B COOTBeTCTBHH C ra6n.
6-38 u ra6n. 6-39. [.nn 6erouon, K KoropblM npeA:bsB-
Jrrlorcn cnerruaJlbHue rpe6oBatvfl, nrr6op npoHgBoAHTcfl c
yqeToM MuHepaJrorur{ecKofo cocraBa qeMeHToB Lt $ueuxo-
xHMHqecKI{x cBoHcrB AooaBoK.

Lns Haxc)KAeHHs cocraBa 6etopa no 3aAauuofi  efo Map-
r(e (R, ) ,  o[peAeJIf lerct{ MapKa ue-\ ier lra (R o\ ,  Koropar
AJrr HanBbrroAHetlurero ero pacxoAa AoJIIKHa 6utr B IIpe-
Aenax:

4 R r > R ' r > 2 R 6 .

Ec.nH npn i.rMelouleMcfl B HaJILIqHH UeMeHre Rtr npeBbl'
l raer Ro 6onee qeM B 2,5-3 pasa,  neo6xoAttMo BBoAHTb E

cocraB 6erona roHKoMoJIorbIe Ao6aBKH B qenfix SKoHoMHH

VcaosHs pa6oru
coopyxeuuf i

HanopHnre;  or -
sorreHue Aefi-
cTByr,ouero Hano-
pa K ToJrulHHe
coopyxeHus ( .pa-
arEeur) < 25

fIo.(eorHttft
6eron n 6eron

SOHbr nepe-
MeHHOro ropfl-
30HTa BO,llbl

Eerou ua-
pyxnofi
3OHbI

Be.nnqnna BoaoHenpoHlI -

I laeMocrH no KraccaM
coopyx(e  HHc

IV

t
r|.
f Hanopusre;  or-

HOlxeHHe AefiCr-
ByrolI Iero Hanopa
K ToJrrrlr.rHe coopy-
xerrur  ( rpa.uuenr)
> 2 5

H  E A -

H

K l u u a r u q e c K n e  y c n o B H g

yMepeHHbre I cypoeure

9ncao [epeMen ropugoHra  Bo,u , t l  3a
gr.rMHlrH l lepi loj l  Ha o\rblBael{ 'H t lo-
BepxHocrr{ 6eroua Hr' IH qHcJro cNIeH

3 a M o p a x H B a H H f  H  o T T a U B a H H q

_' ------..!+iF*-----



PAsnEJr nEPBbrn. OEAHn
3t4

ueMeHra (no n. 6-16). Mapxy ueMeHroB, npeAHa3uaqeH-
.HbIx AJrfl nonyqeHuq 6eroua npH HopMaJIbHbIx ycJIoBHnx
TBepAeHHfi, peKOMeIIAyerCf npLIHHMaTb nO yKa3aHI4f N{

ra6r. 6-76. /

Ao6asxn aKTHBHF,Te n Ha[oJIHHTe.[u MoJlorbte cJleAyer
Ao6asnsrb K noprJIaHAIleNIeHTy B KoJII'IqecrBax, He npeBbl-

IuarcurHx BeJIHqHH, yKa3aHHbIx B ra6.n. 6-77.

Ta6nu4a 6-76
PexorrrenAyeMHe MapKH qeMeHTa'  onpeAerceMble

ncnblTaHHeM x(ecTKHX pacrBopoB

Mapxu  6e rona
|  |  I  I  i 4 o o r . r
I rool r5ol 2ool Bool Bbrue
l l l l t

PexouesAyeMbre

MapKH UeMeHTa

l o '
l o o

600

Ta6nu4a 6-77
' i lpe4e.ntHoe KoJruqecrBo Ao6anox Aflq rqxerblx

H o6rer.reHHux 6eroHoB Ha nopTJIaHAqeMeHTe
npH HopMaJrbHbrx ycfloBucx TBep.u,eH[5I

Hau6oar ruee KoJruqe-
crso  ro6aeor  B  %

r o6ureuy eecy
BC)KyUleroVcaosss c,ryx6r' t

KoHCrpyKqHH

HaAger.tHlte KoH-
cTpyKuHr.r,  He noA-
Bepralou{uecfl  3a-
Mep3aHHro B Ha-
CbIIqCHHOM BOAOH

cocroflHHtt

Mapra
6etona n

ilpe.['enax

I x
Y 4

20
30
bU

20
30
40

f loAseMHue H
NOABO,U.HbIC KOH-
crpyKuHH, He noA-
BepranuIHecf  3a-
Mep3aHHro

200--400

100-200

20

30

r5

25

30

40

Koucrpyrqun B
3OHe UepeMeHr{o-
ro ypoBHfl r4rrK
noAcoca BoAbt ,
rroABepra IouIHecfl
saMepsaHHro B Ha-
cbruIeHHoM BoAofi
COCTOqHf l  H

200
100
50
25

200- -400

l 50- - 200

100--150
100- 150

1 0
1 5
I D

l 5

25

25

l 5

25

25

Onruua.nnsue KoJrnrrecrBa Ao6aBor( AoJr)KHbI onpeAe-
Jttrbcrl onbrrHbrM rryreM Ha ocHoBasuu ra6oparopHhlx Hc-
nuraunfi. Bu6op gano.nsnre.nefi Arq rHAporexHuqecKxx
.6etonoe npousBoAr{Tcfl B coorBercrBl{H c u. 6-E r,r. VI.

f l .p n rr l  e q a H s e. Ta6.n. 6-76 yr 6-77 cocraBJreHb[ ,u,ns 6eroHon
pa3nHqHoro Ha3HaqeHHc. VIua peKoMeH.u.yercf l  TaKXe rtonb3oBarbcc
npn no,u6ope ruAporexunqecxoro 6erona.

Maxcxua.nuHo AonycrnMbre
orHoureHus (BIU) AJrf l

(rocr

Tafnuqa 6-78

BeJrr{qHHbI BOAOqeMeHTHOTO

rHAporexHr,rqecKoro 6eroHa

480r-4e)

B xeaeso-
6etonuutx  xon-

crpyKrlHrrx

B 6eronHux  u
Ma roapHHpo-
B A H H b I X  M A C -

C H B H b I X  K O H C T -
pyl ( r IHf lx

Vceosus pa6orur 6etosa

B qac rnx  coopyxeHHq ,
pacnonoxeHHbrx B 3oHe
rrepeMeHHofo ypoBHq BoAbr:

a) s cypoBblx KJIHMaTLl-
qecKHx ] 'cnoBLIgx

6 ) n y u e p e u u b t x H M f l f -
KHX KJrrrMaTr.rqeCKHX yCnO-
B H  H X

B .racrsx coopyxeuuf i ,
nocToffHHo HaxoAtr l l l4xcf l
IIOA BOAOfi:

al  HanopHbrx .
6) 6esHanopHblx
B ua,u,soAHblx qacrflx co-

opyxeHHs, SnHSOAHqecKlt
eMbrBaeMbIx Bo.(ofi

o

.J
4)

rS

o.
o ( u
x 5

cr

o c ,

0 , 5 0

0 , 5 5

0 , 5 5
0 , 6 0

0 ,65

0 , 5 5

0 , 6 0

0 , 6 0
0 , 6 5

0 , 6 5

0 , 5 5

0 , 6 0

0 , 6 0
0 , 6 5

0 , 7 0

0 , 6 0

0 , 6 5

0 , 6 5
0 , 6 5

0 , 7 0

f l p u r e q a H u s .  1 .  3 o H a  u e p e r . a e H u o r o  y p o B H s  B o J l b I  o n p e : e -
Jtffercrr c yqeTot{ Bo3Mo)KHbtx xo.le6asnti  ypoBHfl BoAbI, BoJIHoBbIX
aa.nennft,  Karrl ,rJrncpHoro noacoca H T. n.

2 .  Onpeaeaenr iq  x , r i lndarnr {ecKux ycaonnf t  cM.  npHMeqauue r  ra6 . ' t .
b -  / b .

Tafttuqa 6-79

PeromenAyeMhle sau6o.nnruue BerHtII,IHbI

BoAorleMeuTnoro orHouleHnq @lA\ H. HaHMeHburHe

pacxoAbt Bcxyulux AJIfl Tsxefltlx 6eroHos

Vcaoeus cryx6bl
KOHCTpyKIII{n

l lonoauurearnue
ycnoBHg H cTe[eHb

r' loposocroirKocTH

Han6oar-
tuee
Bt4

Hanuetrsutlre
pacxo,u,bl Bcxy-

ueno (ueMeHr+
faolanxa)

s teeln" ,.Jrs
xoucrpyxquit

HaAseN{HHe
KOHCTpyKIIHLI,

He noABeprarc-
u{Hecq 3aMep-
3AHHK) B HA-
cbrulerrHoM Bo-
roft cocror-
H H H

He nop -
MHpyercf l 225 200
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II podoncrceruue ra6n. 6-79

Vcronnc  c ryx6u
xoHcrpyrqnir

I Io. lseA{HLte
kr noABoAHbre
KOHCTpyKTIHH,
He noABepraCI-
rr lHecf  3aMep-
3AHHIO

ll.ouoaltnre.lrsnue
yc . roBHq H C ' lenc l lb
r'roposoctofiKocTH

1)  He  l ' t c l l b I -
TbIBaIOUlne Ha-
flopa BoAbI I{

HaxoAfu IHeCq
B rrpecHblx BO-

Aax

2) 14cnsrrnr-
Barorr{He Hanop
BOAbI  HJ IH HA-

XOAqUIHECg B

afpeccHBHot i
cpeAe

Hau6o-'rt-
louee B14

He nop-
ruHpyeTcf l

0 , 6 5
0 7 0

HauueHrml le
pacxpj lH Bfl)Ky-
ureno (ueueHr*

{.uo6aexa)
z rcelxt tag
roucrpyruu f i

"ot,ro 
o-l tu'0""

e i H H ; r x  l P o e a t t -

250

0 , 6 5 275 250

Koucrpyrquu
B 3OHe f i epe -
MeHHOfO l rpoB-
Hg I4JrH noA-
coca  BoAbI ,
r ro j lBepran-
rqHecq 3aMep-
SAHI,Trc B HA-
cblu{eHHoM Bo-

nofi cocrofrHvrvl

l )  B  npec -
sofi noAe:

MD3 100
Mr. 50

275
250

250
225

2 \  B  Mop-
cKofi  BoAe:

MDs 204
M;" 100
M;; 50

0 ,50
0 ,60
0 , 6 5

350
300
275

325
275
250

Hau6onunue BoAoqeMeHTHbIe orHonleHuff H HaH\leHb-
.mue pacxoAbr Bfi)Kylqero AJII rgx<eJlblx 6etoson pa3nnq-
HO|O Ha3HaqeHHq ycraHaBJII4Banrcs no yKa3aHHflM
'ra6.n. 6-78 u 6-79.

2. Qopnayflbl Aflq rpn6nux<eHHoro onpeAeJlenufl
B/U n npoqHocrn 6erona

llpr.rHnmrfi Ans yKJIaAKH 6eroH AoJIx(eH o6ecneqnrb npI'I
HaHMeHbIIIeM paCXOAe qeMeHTa IIaAne)KauIHe npoqHocTb'
creneHb Mopo3ocrofixocttt, nJlorHocrb, norBH)KHocrb,
yAo6oyKfiaArtnaertlocrn H Apyrue cBoficrBa, o6ycnon.neu-
HbIe [poeKToM. llpa y'c;ronnl{ BbIIIoJIHeHHs yKa3aHHbIx Tpe-
6oeaHHft pacrler cocraBa 6erosa Mo)Ker npol{3BoAnTbcfl
pasrHtIHbrMr.r cnoco6auu. flpu sToM oKoHuareJlruufi co-
cTaB 6erona yToqHfleTcq Ha ocHoBe o[brTHbrx 3aMecoB H
pe3yJlbraroB ucnutanufi o6pa3troB 6erona.

onpe,u,eneHHe BoAOr{eMeHTHOro oTHOUreHHfl, CooTBeTcTBy-
'roqerb eaAaltttofi npoqHocru 6eroua, [poI{3BoAHTcs 'rlo

npu6.rruxennofi $opMyJIe :

Ru (6-22)
U KrRo * KzRa'

1[Ae Ro- npeAeJI npoqHocrl'I 6erona npn cxarnn B rcelcnz
nocre TBepAeHHg B HOpManbHbIx ycJIoBHflX B

reqeHl{e 28 cyrox;

L-

Ru- ar(TuBHocTb qeMeHTa B rczf ctrtz, onpeAerenHaq
crar{AaprHbrM HcnbrraHHeM o6pasqos Hg }Kecr-
KHx rpau6onaHHblx pacrBopoB; ilpE 3roM K:
npuHuMaercq pannuu 0,5 ;

Kr - noe$Ququeur, rpttttun,raevrufi \11fl,' 6etosa Ha
rpaBHH paBHbrM 2,0, a Ha ule6ne-1,85.

Bsr6op BoAoueMeHTHoro orHoueHuff, o6ecnequnarculero
3aAaHHyro creneHb Mopo3ocrofit<ocru 6etoua, npoHgBoAHT-
cfl c yqeroM rafulrq 6-81 u 6-82. llpra erorrt lrs ABYX
gHaqeiuf i  BIU i lpuHuMaercl HaHMeHbulee. Onpe4e.neune
npoqHocrH IIJIacrHqHoro 6etosa npoI43BoAHTcff no npu6nn-
xesnol. i  Sopuy,re:

-  o , t )  ,

npeAeJIa

(6-24)

/ u
R : s : O ^ ^ ( U (6 - 23)

rAe Rza - npeAeJI npoqHocrH 6eroHa B Bo3pacre 28 cyrox
n rcefc.mz;

u
; - pacxoJ, II,eMeHTa B Ke Ha | rce sor:.;t (uenaeuro-
Lr BoAHoe orHourenue);

A - xoe$Saqneut, panurtfi 4rn 6eroua Ha rpaBnu
0,50, AJrfr 6erosa Ha I[e6He 0,55;

Ru- Mapl(a [eMeHTa, onpeAeneHHafl ItcnbITaIIHelu
craHAaprHblx rpaM6oBaHHbIx o6pa3qoB x(ecr-

KOfi KOHCI,IATeHUH,I{.

f lpnd.nuxeHuaq Qopuyla,una ]crsHoBrr€Hur
npounocrn 6erosa n tpe6yerraufi cpox (R" ):

l o n
R n :  R t ,  I' ' "  

lg  28 '

rAe Rr- [peAeJI npoqHocrl{ 6erosa npH c}KaTHIt
y rcelcuz r rpe6yettoMy cpoKyncyroK;

Rza - I lpoqHocrb 6eroua B Bo3pacre 28 cyroK;
,un, lg28 - 

ffi."H"X;r;._norapu0Mbl 
B'oapacra 6'ero-

f l  p n u e q a H r.r e. @oprayJla rpHMeHHMa .[.rq noprnau.u.qeneHra npn

f , ) -3 .

3. HasHaqeHHe cocraBa 6erona npu MaJIbIx ero

odtennax H Arq nepBoHaqaJlbHofi opHeHTHpoBKH
no radJrHqaM

[.rrr npe.u,BapHTeJIbHbIx pacqeroB, a raKx{e fipl'I roAoBoM

pacxoAe'6erona Ao 500 vz Ha3IIar{eHHe cocraBa 6erona
npoLI3BoALIrcfl no ra6il. 6-80, 6-81 v 6-82 c o6nza'

Ta6nut4a 6-80
OpneHrnposoqHufi pacxol BoAbI Ha I n3 detouuofi
cMecn c rpaBHeM KpynHocrblo Ao 40 nn H rIecKoM

cpelnefi KPynHocrI{ _
I

Oca.uxa KoHyca B . t t - t t  I  Pacxo.n Borbt  Ha I  l l3  6erona

10-20
20-40
40-60
60 -E0
80- t00

150
160
170
175
i85
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Ta1tuqa 6-81

HcxoAnue cocraBbl 6erona Ha rpaBI{H KpynHocrbP 40 un

H noPTnaH,u.IIeMeHTe ruaPrir 250

Xaparrepncruxa 6eron-
uofi cuecu Mapra 6erosa .repes 28 clroK:100 

'

pacxo;L Ha I .rt3 6erona
oca lKa Ko-
Hyca B .r'{,rt

10-20
30-40
40-60
60-80

35-25
25-15
1 5  - t 2
l2-  10

: 3 , 4 : 6 , 1
: 3 , 1  : 5 , 8
: 2 , 8 : 5 , 4
2 2 , 5  2  4 , 5

2 1 0
225
240
250

150
r60
170
175

Tenbllofi npoBepKofi noABI{x(HocrI{ IlonyqaeMofi 6etonuofi
CMCCH H C BHECCHI{CM COOTBETCTBYIOUIHX H3MEHCHHH B PAC-
xoA qeMeHTa, ecJIH Konl{qecrBo BoAbI' Tpe6yeMoe Anfl IIo-

flyqeHHq 6erona 3aAaHHOfi TIOABH}KHOCTI'I, OTrl'Iqaercq or
yKa3aHHoro B ra6rl. 6-81 H 6-82.

Tafttuqa 6-82

Hcxo4Hue cocraBbl 6eroHa Ha rpaBl{lr KpyrlHocrbrc 40 nn

R noPTnaHAqeMeHTe vapnn 400

Xapaxrepucrura 6e-
tounoft cMecn

Mapra 6erona qepe3 28 cYror-150

ocaAKa Ko-
Hyca B il.ilr

f IOKA3ATEJIb
nolBH)|(-

HOCTH B CC-
K y H A a x

gouusa.r lnuft co'
craB no necy (ue-

MeI rT :  necoK:  Ipa-
nu f t )

pacxoE sa 1 -ttz 6erosa

I l E M E H T A
B K E

BO.[bl B ./z

10-20
20-40
40-60
60-80

35 -25
25-t5
l5-12
l2 -10

: 3 , 6 : 6 , 4
: 3 , 2 : 6 , 0
:  3 , 0  :  5 , 6
22,7 25,3

200
2t5
230
240

r50
160
170
175

4. Jla6oparopHblfi no,q6op cocraBa 6eroHa
no cnoco6y UHI4IIC

Pacqer BoAo[orpe6uocru Ha I na 6erosa [pon3BoAsr
no Qopuy.nau:

AJIfl BH6pHpoBaHHoro 6eroua

Bro: 0,5 (e0 - /)  * Bo; (6-25)

AJrfl 6eroHa pf{Hoft yxnanxw

B r o : 5 s + ( B o + 1 0 ) , (6-26)

r,r€ l-yao6oyKIIaIbIBaer{ocrb B c€KyH.qax' 'ottpeAeJIeH-
Hafl,  Ha rpu6op,e npoQ. Crpauraena;

S - ocaAKa KoHyca B crt;
.Bo - HaqaJlbHas BcAonorpe6socft (xo.nHuecrBo BoAbI

B Jt), npHBoALlM afl, B 'ta6,n. 6-83;
Bn - BOAO[,OTpe6uoCru ,.Jrn 6eroHa, yKJIaAbLBaeMoro

qepe3 30 IMHH. IIocJIe ilepeMeIlHBaHHfl.

Ta6nu4a 6-8t

Beruqnsa saqa.ruHofi Bo4o[orpe6Hocru (Bd 6eroHa s rt

f lpn rpaeurf Kpynuocrbro B .n,rr ro
Bnn beroHa

EeroH Ha rroprnaH,u.ue-
MeHTe, rrrJr aKo-II  o pTJIa H4-
ueveHTe H necKe cPe,q-
Hefi  Kpynuocrn

To xe,  npu KpyrrHoM
necKe

EeroH Ha nyu[oJraHo-
BOM nOprnaHArIeMeHTe H
rre cKe cpeAHefi K pyrrHocrH

To xe, f lpH KpyrrHoM
necKe

130

120

150

140

u , : B ( r f f + o , r ) ,

140

130

160

150.

r50

140

t70

r60

I- I  p n u e rr a H n s. l .  Ta6a. 6-83 cocraBneHa .[ .nr 6eroua, yx-
ra l tHBaeMoro  qepeg 30  t ' l uu .  nocre  nepeMeuuBaHl ts ;  r IpH y l ( , ranbrBaHHH
paHee HJrrr no3.a,Hee aroro cpoKa Ha Karrrble 15 ao6aco,{Hbtx HJIH Heao-
craoruHx MnHyr 3naqrHne I lo nsuenreTcs He +5 ,t .

2. I lpn aaMeHe rpaBl,rq ure6uelt 3HaqeHHe Be yee.:nsaBaercf l  na20 t

Pacxo4 IreMeHTa Ha I u3 6erona (U) orpeAeJlflercq no

Qoptr,ty.ne:

(6-27 |

rAe B - eoAonorpe6uocrb Ha I n3 6etona, onpeAenen-
r  H8f  Bb l [e ;

.4 - xoaS$uuueur, paeultfi .Lilfl 6€ToHoB Ha rpaBHI'I2,
a Ha ute6ne - 1,8;

Ro-Tpe6yeMafi MapKa 6eroHa npu cpoKe rBepAeHHs
n 28 cyrox;

Ru- MapKa IIeMeHTa rrpu Ton xe cpoKe rBepAeHHq'
uro u fi6.

Pacqer pacxoAa 3anoJIIIHTeJIeft 6eroua npoll3BoAHTcs
ra6n. 6-84.

Ta6auqa 6-84

Pacxo4 sanoJlnl{retefi Ha I u3 6etona

Pacxol. tra I xB
6erosa

3a.u.aRnas KoHcHcreuq,ng 6erosa I  r p a B H q
lHn{  u leo-
I u g n . n 3
I rrr

)I(ecrrufi
T I U A T C J I b H b I M

6eroH,  yKna.{HBaeMF, t f i  c
BH6pHpoBaHHeM (oca4 ra

n e c K a  B
.ttz ll7)

0 ,  g a0 -2 crt)
BeroH cpeAHef i  no lBr txHocrn,  YK-

i r i 'AHBaensr f i  c  vu6pauuef r  HnH Bp-yq-
Hyro (oca l ra  3- -5  cz)-  

Ee ron  nJ lac ruqHu f i ,  yuanb lBaeMbI f t
BpyqHyro (ocaAxa 7-12 c . t t )

0 , 9

I  , l a  
I  

O , Z S

t I  p H M e,t a H I ' t  e. a-[ycrornocTb rpaBnq t lxH ue6ns, BbtpaxeH-

Has s ioasx o6teua.
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B cocraBe 6eroHa (U : g : IT : f), norryqeHHoM pacqe-
mM, npoBepqtoT Ha KOHTpoJrbHoM SaMece efo KoHclrcTeH-
.Iluro H yno6oyx.naAbrBaeMocrr. O6r,eM 3aMeca - 25 rt nilfl
tpex ry6on 20X20X20 cn (r.rnu 12,5 n Ann rpex xy6on
t5x l5x l5  cu) .  )J ,nn 3aMeca orMepf l ror  no t lqo ' (u , ' rn  t /ao)
gacTH oT HopMbr pacxoAa MdT€prHflr.g,s Ha I n3 6eroHa,
IlepeMeuHBaroT tr onpeAeJrflroT KoHcHcTeHr{}rrc - KoHycoM,
yao6oyr<.naa.brBaeMocrb - Ha upu6ope npo$. Cxpauraeaa.

Ecan rroABlrxrHocrb Maccbr r{pegMepHa, yMenbrrra}or pac-
xoA uet{eHra (U) H BoAn (B), coxpaHtfl nocroflirHbrM
oTHorrreHHe BIU; ecnn noABuxHocrb Maccbr HeAocTaroqHa,
npH6an.nnlor ueMeHra (Urca) H BoAbr (Baoo ); raK no-

-crynaror, rroKa He 6yaer noryqeH 6eron 3aAaHHofi KoHcr{-
'creHuHH H yAo6oyKraAbrBaeMocru.

Ens rloJryqeHl{fl AericrsureJrbHoro o6renauoro Beca cBe-
)Keynox(eHHoro 6erosa To neo6xoAnrrro ero onpeAe-
..IIItrb onbrrHblM rryreM, TaK KaK oE He 6y,uer rorlHo coor-
BercrB'oBarb pacqerrroMy 'o6reltuoMy Becy (tp), onpeAe-

JIrIeMoMy IIo pacq,erHoMy pacxoAy Mar€pl{a,{a ,Ha I u3
,6eroua:

' lp: I (U t  4ooo) +(B t  Baoo) + n ' tn*^r 1 '1.  (6-28)

Orsomenue MexAy Hr{Mr{ Aacr noupauounsrfi xoeQQu-
unesr r(..

K :
To

(6-2e)
I(U + Uooa)+ (B L B aod* Ilin*/-T,l'

fle Tn H Tr - o6rer,tubr,e Beca necKa I{ rpaBnfl.
Pacqer Ao3upoBr(pr MarepuaJroB Ha I tts 6erona BeAercff

rto qrreAyroquu $opruy.uau.
OnpeleaeHue KoJrr{qecrBa rIeMeETa ({) aeaercfl no Sop-

Myne (6-27\. llpn Ro:110, Rq:300 u 8:200

u  :200 -1 232 xz (na I  nB 6erona);( t , t#+o ,u )  :
I-[o: (4 + Unod K rcz;

Bo: (B + Baoo) K t t ;

I f  o:  ITK n3;

rAe 40, Bo, tro' ro - ^:";#JJ BecoBbre
,nas 6etoua.

Ecan Ha npor.rgBoAcrBe ganoJIHr{TeJIr{ 6yAyr LIMerb HHyIo
anaxnocrb, To ueo6xoAr.rruro yuectr: l) [pr{ Ao3HpoBKe Bo-
IU - pa3HOCTb B COAepx(aHHLT BJIaTH B 3anoJIHHTeJIgX;
2) usnreneuue o6re,Ma rrecKa IIpH I,I3MeHeHHLI ero B"rIaxHo-
CTIT.

Anq onpeAeneunq Ao3HpoBKH Marepl{anoB s 6eronol{e-
ruaJrKH c K,oBrrr'oM euroctlto 150, 250, 375, 500, 1 000 u
2200 /z pacrreTHbre pacxoAbr MarepHaJIoB Ha | 4t 6eroua
yMeHbrnarcr coorBercrnesno s 10;6; 4; 3; 1,5 s 0,68 pasa.

5. Cocran 6eroHa Anq noABoAHoro
6eroHupoBaHHfl

(no TV MC 1953 r. n padoranr BHHnf 1952 r.)

Eeron H MarepHaJIbI AJIff efo LI3roroBJIeHHff npu 6eroutl-
poBaHHH MeroAoM BeprtIKaJIbHo nepeMeurarcureficq tpy6u
(BnT) AorI)KHbI orBeqarb tpe6onaHttru fOCT 4797-19, a

TaK)r\e cJreAyIoulHM cneuuaJlbHblM rpe6onauunrl: _
1) saqano cxBarblBaHufl [eMeHTa-He MeHee 2 qac.;

2) BoAoorAeJIeHI,re I{3 qeMeHTHoro recra npu B/4:1,0 n
TeqeHHe 1 qaca -'He 6oree 300/n or o6urero o6lena ue-

MCIITA I,I BOAbI;

(6-30)
(6 -31)
(6-32)
(6-33)

t(oJil{qecTBa

3) xpynnsrfi 3anonr{HreJrb - rpannfi c n.flasuofi 11 Bbr-
nyx.nofi xpuuofi npoceHBarrtfl H c Ao6aBKofrr 20-250/o rue6-
Hrr Anfl ytseflHqeHHfl cBq3HocTIC pacTBopa c SanoJrHHTeJleI\{;
3epHa 3anoJrHHT€Jlq Aoflx(Hbr 6urs ue 6olee l/a .(r-raM€Tpa
rpy6H H '1, npocBeTa Me)KAy crep)KHqMr.r apMarypbr, Ho
ne 6oaee 60 nn;

4) necox-oKaraHHlrf i ,  c naasnofi  xpunofi  npoceuBa;{Hq,
c coAep)KaHHen MeJIKHx rIacrHII (0,15 u 0,30 ttu), Ha
l0-150/o 6o.nuuruM, qer{ no |OCT 4797-49.

Coctas 6eroHa Aonxeu noA6uparscs corJlacuo |OCT
4801-49, a raKxe c co6nrcAeHr{eM cneAyloulflx cneuHanl-
uux rpe6osaHHfi:

I ) npor{Hocrb ry6uron, r.r3roroBJreHHbrx cof.rracHo |OCT
4800-49, Aorr)KHa 6urr sa 20010 Bbrrre npoextuoft MapKr{;

2\ ocaAKa r{oHyca Hs 6eroHHofi cuecu AoJr)KHa 6um B
npeAeJrax 16-20 cil; npn pacnnbrBe KoHyca He AoJrxHo
npoHcxoAr.rTb oTAefleHHq pacTBopa oT xpynHoro SanoJrHH-
TeJrfl; 6erouHag cMecb, yJroxeHHafl B IIHJIHHAp o6teuou
10-20 r, He AoJrlKHa orAerqrb sa 2 qaca BoAbr 6onee
1,50/o or o6reua 6eroua;

3) orHourTeJlbHoe coAeplr(aHue necKa B cMecr{ ga[oJr']ru-
.TuO AorIxHo 6urr B npeAerlax corrlacuo ta6.n. 6-85.

Ta6autqa 6-85

OrHocsreJrbHoe coAepxaHne necKa B cMecr{ ganounurelefi

Ecnu [pr.r 3aAaHHbIx Bl4 n pacxoAe qeMeHra corJlacHo
|OCT 4B0l-49 IIoABI{x{Hoctr 6etonnofi cuecn ne o6ecne-
III,IBAETCq, PEKOMCIIAYCTCS BBOAHTb B COCTAB CMCCH AKTHB-

Hbre rHApaBJrHqecKHe v MenKoMoJIorbIe Ao6anxu no
rocT 4797-49.

6-27. AOEABKH B EETOHbI t I  PACTBOPbI

AJI,I IIOBbIIIIEHHfl HX TIOABHXHOCTH,
MOPO3OCTOI' IKOCTH H AOJIIOBEqHOCTH

1. [I.rracrnQHIII,IpoBaHHbIe IIeMeHrbI
v nJracrlrsHqHpylolqHe AodaBKH KOHIIeHrparoB

cyJlb$HrHo-cnHproBofi 6apAut

Ars yBeJIHqeHI,Ifl noABHx{HocrI,I 6eronnofi cMecI'I, ee
cBqsHOCrH npOrHB paccnoeHHfi ilpll TpaHcdloprHpoBKe !I

Arrfl yMeHbueHHg BoAoorAefieHHq npH nepeMelxHBaHI'IlI
npuMeHslorcr coorBercrBeHHo o6pa6oranulte cylr$ur-
rIeJrJrron03Hbre uleJloKH (cynnQurno-cnnproBaff 6apla),
ffBrqroulnecfi luaccoBblM orxoAoM 6yuaxuoft rr Aepeeoo6-
pa6arrtnarourefi npoMbIIIIfleHHocrH; oHH coAep>Kar JIHfHo-
cy.nsQnuOsyro KItcnOTy HII14 ee qOJIII, sBJlgrculyecq neHO-
o-6paionareJlflNIII H 

- 
n.nacrlt$HIIHpyIoulI'IMH Ao6asxaMH;

BBeAeHHe Irx B 6etoHHyto cil{ecb B KoJIHqecrBe oKoJIo
0,25olo (ot Beca qeuenra) pe3Ko yBergtlxBaer notrBl'Ix(-
Hocrb 6erousofi cMecII, coKpaqaer norpe6uoctl B Bo.tre
qnn 3arBopeHHfl, BcJleAcrBHe rlero Mox<er 6rtrn cHH>xeH
pacxoA qeMeHra rra 6-10% npH coxpaEeHHH BOAOqeMeHT-

Por sano;ruHTenc

I'pannfi .
I l { e 6 e u r . .  . .

Han6orrruraf i  KpynHocrb 3a[oJI-
HHTCNfl B JI'TJI'

ColepxaHne necxa n %

0,50-0,55
0,53-0,58

0,47-0,52
0,50-0,55
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HOrO OTHOlueHIIfl H no.llBll)I([IocTH, a TaKx(e n'oBbIIu€'Ha
flporrHocrb, Mopo3ocrotirocrr, co.necrnfi rcocrb !I BoroHeflpo-
uuuaeuocro 6eroua. fl.nacrr-r{rullHpyloulue Ao6aeKn yAnH-

HrrroT cpoKu CxBaTbt,BaUus 6erosa H yMeHbuIalOT rerffl'oebl-

AeneHHe B nepBble nepHo.{bl TRepAeHI'ls 6eloua, qro

oco6euuo ueHHo npH H3rOTOBJreHIru Maccl{BHbrx rH.4pOTex-
HrrqecKux coopyxreuuri.

Cy.nu$utuo-cnnproBan 6apla npl'IMeHfiercn B BHAe KoH-

r{eHrparoB: xuAxitx (KEX(), rBepAblx (KET).' .nopoluKo-
o6pasnmx (KEnl H tepluoo6pa6otansnx (TKE) (no

|OCT 6003-51). Tpe6onaHtf l '  K KoHlreHrparaM npHBeAeHbI

e ra6r. 6-86.
Bse.ueHl.{e arux .u.o6aBoK Moxer ocyuecrBJlsrbcq ua ll€-

MeHTHbIX SaBOAaX npH TIOMOJIe KJIHHI{epa Ailfl noJlyqeHHff
u;ramu$uqupoBaHHoro lreMeHra Ha 6aze noprJlaH.4,ueMe'H-
roB (focT 970-41) u.nu HerocpercrBeHHo Ha crpol4rerlb-

Ta6nu4a 6-86
Tpe6onanna K KoHqeHTparaM cy.nsifraruo-cnupronoft

6apAsr (no I-OCT 6003-51)

Mapxu

crBe npn npnroroBaesun 6erona. flo.u,6op cocraBa 6erosa
H npHroroBneHl{e 6eroHoe c nJlacrl{0u_qlt_p_yryl1l1efi- Ao6ae-
xofi'sa Mecre pa6or npon3BoAnrcs no HM 202-51 ("Hn-
crpyr{qfirl rro H3roroBJIeHHIo 6erosa c npHMeHeHHeM nJIa-
crusnuupoBaHHoro IreMeHTa u.nn o6uquoro qeMeHTa c Ao-
6aeKofi ,na Mecre pa6or KoHqeHTparoB cynl$n'ruo-cflHp-
rosofi 6ap,u,n>).

2. Bnnco.n

B KarrecrBe lloBepxgocruo aKTI'IBHbIx Ao6aeox e 6etosrt

H pacrBopbl, H3MeHsrcil lHX HX MHKpOCrpyKTypy I,I noBbIIIra-

Iourxx Mopo3ocrofixocrr u AoJlroBeq.Hocrb, npuMe_Hnlor KaK

4o6anxu, He pacrBopl{Mble B BoAe (a nuae co.nefi xHpHbIx

Kr4 cJlor, ApeBecnblx crvro.rl), TaK u pacrBopuMble B BoAe

(co,rn urcror{HErIx MeraJIJIoB, cylrQoKHcJIorbI, o'MbIJIeHHble

rreKn H ap.) .  He pacrBopuMble B so.(e Ao6asxa BBoAqrcf i

B rIeMeHT B CyXOM BHAe IIpH nOMOJIe I'IJIH nOCJIe npeABapl{-

renrsofi o6pa6orxn B BHAe BoAHbIx pacrBopoB BMecre c

BoAoir \Jrfr 3arBopeHllff. Ao6asxu B BHAe BoAHbIx pac-

TBopoB 6onee eQQexrununt, TaK KaK oHH rIplIroAHbI Anfi

BCflKr,rX qeMeHTOB He3aBI{CHMO OT HX XHMI'lqeCKOrO COCTaBa.

Cuo.nu ll xttpbl, coAep)Kaunecfl e Ao6aerax, Bcrynalor

Bo B3ar-IMoAefictsue co uler'IoqaMu, HMeIoulI{M}Icfi B ueMeII-

Te vrIH Ao6aenseMblMll K HI'IIu 3apaHee, v o6pasyor

pacrBopuMble B BoAe KaJIHeBbIe u HarpHeBble MbIJIa. S'

npouecce cMeITILIBaHHff 6erosa vJrlr pacrBopa 'MbIJIa Bcne-

HHBaIoTCF, BCJIeACTBHe llero yBeJIHqHBaeTcg noABI',{x(HOCTb

cMecH; 9TO Aaer BO3MOX(HOCTb yl{eHblliHTb COAepx(aHI'Ie

BoAbr B cMecH, coxpaHgq 3aAaHHylo KoHcI{creHIrHIo. B

ruAporexHuqecKoM crpouTeJlbcrBe A.rIs AaHHbix qeneft 
-npra-

MeHffeTcq B KaqeCTBe AOSagXH BHHCOJI, ngJlyqaeMrtft US'

efloeofi cMoJrbr - cepKH (oxHc.neuuax a6EerHHOeax cvoaa).

Ao6aexa BI,IHcoaa BBoAi'ITcfi B cyxoM BI{Ac B qeMeHT

B KoJII{qecrBe or 0,025 ao 0,10/s or Beca UeMeHTa uilLl B

BHr,e <<ueftrpa,lugoBauHoro>> BHHco,ria E pacrBope NaOH

(eAxoro garPa).
Hel'rrpanugoeaHHalft B?{HCoJr noJryqaeTcfl _ crue[IeHHeM

45,4 e BuHcor la c pacrBopou 22,7 e NaOH u 2000 ? BoAbI

r{ no3t{pyercfl BMecre c Bc,f,ofi 3arBo'peHufi.

Eo'6dsxa BHHco.,'Ia cHl4xaer npoqHocrb 6etona B npe.qe-

Jrax 10-150/0, no raK KaK c BBeLeHI4e\I ero yBeJII'IqH-

Baercq IIoABHlKHocrn 6erouHofi cMecl{ H lIMeercq Bo3Mox-

HOCTb 3a 9TOT CqeT CHI'I3HTb BOAOIIeMeHTHoe oTHoIIIeHHe'

npoqHocrb 6etoua c BBeAeHHeM BlIHcoJIa He H3MeHrercfl.

B npeneaax
41-80

40

4 5 .

B npele;rax
4 l  -80

40

50

I-lo |OCT
2400-50

To xe

BHeurunfi su.u,
H UBET

Co,uepxaHue
cYxHx BeulecrB
B o, 'o Hg MeHee

Co4epxaHue
BOAbr K EeCy Cy-
xHx BeulecrB B
o/o ne 6olee .

Co.u.epxaune
pe.reruupytoluux
BeulecrB K Becy
cyxHx BeIuecTB
e % He 6oree

V,u.e"nunufi eec
HE MEHEE

I -ycraa
)KHAKOCTb

T E M H O -
KOpHTIHe-
BOrO qBe-

TA

50

20

l 0

1 , 2 7 5

Macca
T C M H O .

KOpI4rrHe-

BOfO

uBera

flopouor
CBCTJIO.

KOpr,rcHe-
BOrO
I IBCTA

[Iopourox
TEMHOKO-
pHqHeBo-
f o rIBeTa

1 0

He onpeg.enqercf l

6-H. EHTyMHbIE 14 I.HAPOI4SOJTflUHOHHbIE MATEPHAJIbI
6-28. EI4TyMbI H IIEKH ra6nuqa 6-87

OcsonHue noKa3areJlu He$te6nryMoB (no I-OCT 1544-52,

Treplocrn (neue-
rpauun)  npr . r  25o npn
H a r p y 3 K e l 0 0 a B r e -
qegne  5  ce r .

Pacrsxun,rocrr (ayr-
TuJrbnocru) n cn npH
25o ue rueHee

Ter" rueparypa pa3-
ufl fqeHHrr B fpan. r lo
MeTOAy " KOJTbIIO Vl
tuap '  I Ie  HH)Ke

B npele .nax
121-200

100

25

B npeAelax
8r -  120

60

40

B npene lax
8 1 - 1 2 0

60

45

He uesee
200

Fle uoptrlLt-
pyercf i

He Hoput t -
pyercf

HaHMenoeaHhe
noxasareaef,

Meroasr
ucnuraunfi

Kax H rJ rb loax .

ur . rc reDHax) .  Burv : r l s t  MapoK bH-0-  EH- l  H  EH- l l  c ' tu
maoor i  EHl l l -v ,  

' sH- t t t  
n -5H- l l l - v  . r .o f l ycKaercs  B t l y r t r -f l p u r r a e q a H n e .  E u r y n a  n o c r a B r q e r c _ s  p _ l e p e  ( 6 o u r e x ,  u € r a l . ' r n q e c x n x  6 n . u o u a x  r t

rarcTcs rnacrnr{HbrMul'Sft- i l ' -V, 
-sH:t i i  

u EH-l l l -V 
jrndpaurrtru. Caaqa K repeBo3Ka 6ntyrrra
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Vnaxotxa._xpaHeHHe H npHeMKa 6nryuon npou3BoAnr-
eq no FOCT 1510-50; or6op npo6 - no |OCT 2SL7-52.

Ta6'{uqa 6-88

OcHoeHue nora3arenH KaMeHHoyronbHhrx nexoB

( rocT 1038-41)

Teuneparypa pa3Mflr-
qeHHfl  B fpaA. I ]o MeroAy
Kpeuep-CapHoBa

Co.u,epxanpre cso6oA-
Horo yrnepoAa B o/o He
6o.nee

Co4epxaHue ao.rH n /s
ne 6oaee

Co,qepxaune
% se 6o.nee .

H a H u e n o a a n H e
flex

ugrrsft

45-50

t 2

0 , 3

0 , 4

I-lex
cpe.uunfi

ob- /5

28

0 , 3

0 , 5

f lex  s rex-
rponrrbrfr

63-75

BJIAIH B

B fOCT 1038-41 yr(a3aHbr reMneparypbr pa3r{ffrrreHHfl
neKoB no Kpertrep-CapHoBy. Ans nepexoAa K rerunepary-
paM pa3Mflrr{eHHs rreKoB flo MeToAy <<KOJTbUO 14 rxap>>
npa6annxercff BeJrHqHHa B rpaAycax no ^ra6n. O-89.

Ta6ttu4a 6-89

flonpaaxn B rpaAycax npH nepexoAe or noxasaHufi no
(pervrep-CapHoBy K reMneparypalt pasMqrqeHnfl no Mero4y

(Konbqo H rrrap> (Knru1 - AJrs neKoB

I on" no*"ru"rt |  |  -
f lo  Kpeuep- |  no Meroay |  i lo  Kpemep- |  I " te noxa:asair

Capuoey' I xr.rur npn6i- I Crpio"v' I no ner-o:y KatII

l n u i u l l n P H o a B H r b

40-49
50-59
60-69
70-79

12,0
12,5
1 3 , 0
1 3 , 5

80-89
90-99

100- 109
I  l 0 -  120

1 4 , 0
14 ,5
1 5 , 0
1 6 , 0

6-29. PYJIOHHbIE MATEPHAJIbI
AJrq THAPOH3OJTflTIH H

1. I'ra4ponsoJrsqr{oHHbre pyJroHHbre Marepr,raJrbr

a) I'HApouso"t - ac6ecrosHfi fiilu ac6ecroue.r:rrc.roaHrrr?
KaproH, npounraHuuft ne$rnuum 6uryuov c re\{nepary-
pofr pasn{flrqeHHfl He Hr{xe 50o.

6) TxauH ruApor.r3oJrrqr.roHHbre - x.{orqaro6r-lraxrubre,
Ax(yroBbre H ac6ecronue, nponr{TaHHbre ueSrnHirrrr 6ury-
rvroM C TeMnepaTypoft pasrrtfirr{eHHq He Hr{x(e 50", tt TKaHH
AxyroBbre, nponxTaHHbre r{ rroKpbrrbre 6rrryuaux.

f l  p u u e q a H lr e. f i .r .uporaso.rnl lr ,roHHbre rr iaHlr H3foroe-rtgriorcn raK-
x ie  c  f lpHr reHeHHeM l iaveHHoyro . ' rbHb lx  . re f re i t .

n) Mera.trou3oJr - aJrroMr.IHueBafi Qo,lma, noripblTarr c
o6eux cropoH cJroeM He$rflHoro 6rEryvra c Haflo"rrHrrreJrflrvrn
(6utynra - 75010, HaroJrHr,rreJrff-ac6ecra -25010 no necy) c
reMneparypoft pa3r{flrqeHurr He HH)Ke 65'. Hcno.nlsyercr
-{.).ir oKJreeqHofi rHApoH3oJrrrrHH c rrpHMeHeHHeM 6rrryunrrx
npr{KJreHBarouIHX MaCTHK B nOA3eMHbrX COOpyX(eHUqX rrpH

I

rpe60nauuax noBbrrrreHHofi nporrHocrr,t, a raKxe coBMecr-
HO C rfiApor{3orflur{oHgbrMr.r Marepr.ranaMH rra apyrofi
ocHoBe.

r) Eopylllu, fl3roroBJrrreMHfi 
' 

Hs ueerxuoro 6uryrua c
TeMneparypoft pa3MqrqeHHq 65-70. u ac6ecroBoro BoJroK-
Ha nyreM npoxarKu cMecr.r B noJrorHHUIa. flpuueuaercn
nJrfl rn.upon3oJrslu.:ntT tpy6onpoBo,loB Kana./rbHoro n 6ec-
KaHaJrbHoro rr.rfloB. Eopy"rrun t{apKH En Ao[ycKaercf,
yKJI_aAbIBaTb rpH HapyxuOl't TervrnepaType He HHx{e -10o,
a 6opy"rrHn MapKH E - ne HHx(e +b..

Ta6tuqa 6-90

OcHoeHHe rpe6onaHnn K rHApor,r3oJrcqHoHHbrM
pynoHHbtM MaTepr{aJraM

Bua uarepua.nr

lHApoHgoa
ac6ecrosufi

I-oapo*-
30n ac6ecro-
I lCJIJIIONO3-

surfi .
TraHn

H3Onf lq r {oH-
Haq

Traun  Hso-
.HSIlHrOHHafl
c r loKpoBHbrM
CJIOCM

Merar ao-
H3OJI

Merarro-
II3OJI

Eopyrnn .
Eopyann

naacruQuqn-
ponanHufi

O6osHaqe-
HHe MapKH

f A

f A u

TW

TI,{N

MA-270

MA-550
E

E N

1 8  +  0 , s

l B +  0 , 5

l B  +  0 , 5

1 0  +  0 , 5

5 + 0 , 5

5  + 0 , 5
5 + 0 , 5

5 + 0 , 5

0 , 5 5  r  I

0 , 4 5 :  1

1 , 5 :  I

1 , 5 ,  I

(\)

c)
( ) ! E
CJ C.)

l 3

|-

9,o
- L
: o

o. ( !

F
c r | l
o .F
t-. :
q, ;:

> ; :
F ; *

H . S @

E 's  a , r
Q O  a ,

S E o J
q g E
O , , A
s q o )

H a .
O L ,  l a

F q H
o o *

. ? > o
L,,' C, r.r)

i = - U
E - ' d )

- i o E
u  > i E  - .
0 ) r - F Y
o = 9 *

s : s E
r i . ? o
( l )  o Y : 4
= l = ' - o

= P b *
A s ( . ) o
v E 6 x

13

1 9

t 0

i 6
1 5

70

30

70
1 7

8

20 npn
+20"

20 npu
+200

20 npn
t ( o-T- q.,

20 np,n
-100

r 2,5

f I p n u e r r a H H e .  B  o 6 o g n a q e u n a  M a p o K  M a r e p u a n o B  6 y r < o u r
yr(agHBaror Bl,r,r l ,  MarepHara, unQpu - cpeauuft sec | , t t2 ocHoBbr &
r p a M M a x .

OcHoeHne rpe6oBaHHfl K rr{ApoH3oJrfluHoHHbrM pyJroH-
HbrM MarepHaJraM nepeqlrcJreHbr B Ta6Jr. 6-90.

2. KponenrHbre pyJroHHbre MarepnaJrbr,
npHMeHfleMbre Aflq fHApoH3oJrflrlHr,r

a) l lepranuu (6ecnoxpoeHHr? 6ury'r.rxaprou) - pyJroH-
uur? MareptraJr. rr3roroBreHutrft n\.'TeM nponurrll Kpo-
BeJIbHoro KaproHa, 6yvarrr HJrH ponenofi qen"nrc,rroeu He$-
TqHbrMH 6rlryualtr c re\rneparyport pa3r{srqeHufl He HH-
n(e 42o (|OCT 2697-51).

6) Toar 6ecnoxposnuir xpone.llunri (ront-xoxa) -
xpone.nnuuri KaproH, nponurauuui.r KaMeHHoyroJrbHbrMLI
AerrenporyKTaMu c reMneparypoft pa3MflrqeHnfi He HHx<e
+34" (|OCT 1887-51).
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Ta6nw4a 6-91 Ifpodotacenue ra6a. O-llZ

Oa"o"nu" rpedonaHun x 6ecnoxponnuna pynoilHblM

MaTep[aJraM 
/

(no IOCT 2697-51 u |OCT t8S7-51)

Ha rrrr ' r  euosaHHc
r ro  rasareaef i

Koucncrerrunf l  no
necrnKy Terruaf i -
epa npH re: !1 i le-
pa r ) ' pe  40c  s  re -
q e H n e  l 0  c e K .
B JII.M

Co,a.epxraure Ha-
norHnrerq B %

Co4epxaHne BoAbr
n !s  H€ 6o;ee

Maprn  r \ tac rHK Ba
ueSre6 l r ryvax

Mapxu Mrcr l . rK
Ha . lefreBoii

ocHoBe

Enr uarepna.nou
O6oeua-

q C H H C

M a p K H

B e c
py-rolIa

B K ?
He ne-

H e e

Conporun-
a e H u e  p a 3 -
pbrBy nono-
cbr ruHpfi-
aofi 50 .u,u

B KE I{E
T,| E IICE

.[.r.rarrlerp
cTepx Hf l

n p H  H c  n b r -
T A H H H  H A

r H 6 x o c r u
B lil-tt

t 0

1 0

27
25
22
20
30
27
25
22

r 3
l 1
I
7

20
r 7
r4
1 l

0 , 50 , 5

6 - 1 7 0 - 6

1 0  - 5

0 , 5

f lepraur.rn (6ec-
flor(poBHbrfi 6n-
rym raproH)

Tol r  6ecno-
KpoBHbrf i  (6ecno-
KpoBHrJft Aef re-
KapToH, TOJrb-KO-
xa)

n-350
n-3c0
n-250
n-2c0

TK-350
TK-1100
TK-250
TK-200

fpany,rouerpuvecltr.ui cocraB HanoJrHHTeJreri:
qepe3 curo I 600 orelc.nP npoxoAuT noJrHocrbro;
Ha cr.rre 3600 orafcnz ocraroK He 6o.nee 30/o;
Ha cure 6 400 orolcuz ocraroK xe 6o.nee +5olo;
Ha cure 10 000 orefcn2 ocraroK He 6onee 75010.

Xo.noAuas o6uasoqua.s (uacruuHaa) H3onsqnrr npnroro-
BJrffercs nper{MyqecrBeuHo ua ue$rauux 6lnyMos. Cocras
rpyHroBoro rroKpbrrHs: 6uryua -25_-30olo, pacrBopHreJrfl
(6ensuua H r. n.) -70-75olo.

trlacca Als H3onnpyrourero noKpbrrHrr: 6uryua - 70-
75010, pacrBopl{reJlfi - 25-300/0, HanoJIHHre.rq - 50/0.

Hsonsqno'nufi MarepHan vs r{aMerrHoyroJrbHbrx cMoJr
c IdanoJIHHTeJIeM H3 TJIHHHCTO|O Uila c IecKoM IIpHMe_
Hfiercq B_ cJreAyrouleM coorHorrreHuH: KaMeHHoyro.rrntrfi Ae_
rorb - l5 rce, KaMeunoyrolrutrrl nex - 25 ke, HarronHu-
TeJrb - 0,06 ;23.

Hsoaqquosunfi cocraB yruralbrBaercfi cJroeM S citt.

f I p n u e q a H H e .  B  o 6 o s n a q e n u u  M a p o K  M a r e p n a n o B  6 y x a u  y r a -- lBapr 
BH,IL Marepnara, uxQpur-cpea,unft eec I .rr2 Kpooenbuoro Kap-

_ t "  
u  r p a M M a x .

6-30. rI4ApOH3OJrf l t IHOHHbrE MACTHKH

XapaxreprrcrnKu n MapKrr MacrRK Ha He$TsHnx 6nrylrax
(no I-OCT 2889-51) H Ha KaMeHnoyrolnnofi  cMoJre

(a,emesofi ocHoBe) (no I'OCT 3580-51)

Hanuenonauue
noxasareaefr

Teuneparypa pa3-
Mf lTqCHHf f  t IO MC-

TO.4y ,KOJrbrIo u
I I Iap '  B rpaA.  . l

Mapxx Macrn(  Ha
ne$re6uryuax

Mapru Macrux
Ha .uerresofi

ocHoBe

Cocran Hsoaqqnn HB ropcqero ac$alrra
Ta6nuqa 6-93

C o c r a e l l C o c r a e 2
H aar l renoaaHHe cocraBHbrx  MarepnanoB

qacreF no  Becy

AcSaauroBar MacrHKa .
Ac$a,rsronuf i  nopouror
HeQrauofi 6nryr'r
I -panuf i  u lu ule6euu
f lecor

0
35

42
t 4

55
0
2

30
l 0

6-K. TIPOqIIE MATEPI,{AJIbI

6-3 I .  XBOPOCTf lHbIE U OAIUHTIHbIE
MATEPHAJIbI

Atts 6eperoyxperruTeJrbHbrx, BbrrrpaBureJrbHbrx (pery,ra-
[uounnx) coopyxenuft npHMeHffiorcq:

I ) xnopocr flpeuMyil{ecrBeHlro u3 HBoBbrx, a raK)Ke
H3 paguopoAubrx JrHcrBeHHbrx nopoA, c ro;rurunoft or-
neJIbHbIX eereeft He 6o.nee 4 cJt u nruuorl He MeHee
1,5 .t t ;

2) $auuubr oAHoKoMeJrbnbre A"rruttofi 2,5-2,75 i, E ro.r-
tql{Hofi 0,25-0,4 ,t H3 BerBefi Tex )Ke pa3MepoB, qro v
B tr. l, ynoxeHHblx KoMJTffMH B oAHy cropoHv, $arultrrt
.[ByxKoMe.IIbHbre .[JrHHofi 4-4,5 iJt, xBopocraHbre KaHarbl,

Tfl)KeJrbre saruuuu, $aurnuuue TrooqKH c KaMeHHoft npH-
rpysxofi u Ap.

6-32.  METAJIJTHqECKHE CETKH AJr t  I .AEHOHOB

Meta"u;nqecriue cerKH u3roroB"-IflIor II3 cranlsoft Mqr-
rorl ourrHKoBaHHorl npoBo.rroKu ro"rulr.ruorl or 0,7 ab
4,2 Au+t. Arq rflx(eJrbrx raSuoHos qaue npuMeHfltor npo-
BOJIOKy Cer{eHr{eM 2,7-3,9 ntt.

Cerxu H3roroBnflroT c sqefixaun xnaAparnofi, pou6uue-
cKofi r{ uecruyronbHofi $oprran 17 pa3nnqHblx pa3ilIepoB
B 3AB} ICHMOCTH OT HA3HAqCHHf i .

Tadnuqa 6-92



TJIABA IIIECTAfl. MATEPHAJIbI, NPHMEHflEMbIE B

a -

rH N,POT EXH H LI ECKOM C TPO H TEJI hC TB E

Ta6ttu4a 6-94

Pasruepu cqeeK ceroK H Tonrqnna npoBonoKn

321

Tpe6onanun K

Ta1ttuqa 6-96

)KHAKoMy ̂ge_x4J (cu.nuxary uarpnn)
(no  IOCT 962 -41 )

Pon ruarepuaaa
To,rurtttta

npoBoxot ( l l
B .rl'rl

Merxaq r?Jrr.rK? H ure6eHb

Cpeannn raJrbKa H ure6eut

KpynHan raJrbKa r.r Kar.reHb

50x 70
6ox so
80x100

l00x 120
120x140
150x r 80

2 , 0 - 2 , 5
2 ,0- '7  ,8
2 , 5 - 3 ,  1
2 , 8 - 3 , 4

3 ,  1 - 3 , 9
3 , 4 - 4 , 2

6-33. CHJIHKAT.IJIbIEA VI PACTBOPHMOE
CTEKJIO

Ta1ttuqa 6-95

Tpe6onanvfl, K cvrlrnrar- r.nu6e
(no fOCT 917-4rl

KpeuHeae,v
(sior)

Oxucs HarpHrr
(Na20 )

Oxucr  KaJrb-
uuq (CaO)
He 6o lee .

CepHuf i  aH-
nl.qpnr (SOr)
ue 6o.nee .

Oracr xeJre-
3 a  H  O K H C b

AJIIOMhHI,If l

(FerO3f
+A1203)
ue 6o.nee .

Mo.uy;rn crrrru-
KaTa HaTpHfl

sio2
, 7 - -  .  .
" -  NarO

7l ,5 -73 ,00/6

26-27 ,5o/o

0,49',o

0 , 3 6 %

0 ,794

2 ,65-3 ,0

70-72,5%

25-27 ,5%

0,60/o

|  , 5 %

7 , 2 y 0

2 , 6 3 - 3 , 0

70-72,5%

25-27 ,507s

0 ,8  ?6

2 , 0 %

|  ,6 -2 ,00/o

2 , 6 3 - 3 , 0

Als crlJrlrKarr.r3arIHr,r rpyHToB, 6erouuor? tr) xarreuuofi
KJIANKH:

I ) KoHI{eHTpaur{fl )KH,TKoro creKJra (yle.nsnrrfi eec)
Ao_Jrx(Ha 6urs rrpu MoAyae 2,5 He MeHee 1,45, nptr \ io-tyJre
3,0 ue MgHee l,4l; ;

2) HepacrBopn,Mbrx npn'uecefi - He 6o.nee 2010.
Cu.nnrar-r.nnr6y xpaHrrr Ha orKpbrroM Bo3.{yxe B yuro-

BHffx, Hc,r{.IrtoqaruulHx 3arpfl3HeHr.re; pacrBopbr - B -Iepe-
BflHHbrx 6oqxax v crex.[qHFroft Tape.

t l  3ar .  125

XuMu,{ecxuf t
c o c T a B

cvrboarHatl

I- loragaren u

l-laorHocru B e crF
moayri 

"i"*ra-', 
: : : :

Xl.rrvrtlqecrrlft coctas e %:
a) xpemuesen (SiOt .
6)  orucr karbqns (CaO) .
n)  oxucr HarpHn (Na2O) .
r) cepnsrfi aHrr{Jrpur (SOr)

He ooJree . .
a) oxncl )Kere3a l,l oKHcb

anloMr.rnr.rs (Fe2O"*

+Al2Os) He 6oaee
e) noalr ue 6o.nee

I : lun l , r  xurxoro  c rerna

coJ,oBo-
co.a,oBoe .ru$arHoe ylrSarHoc

l , 5c -1 ,55
2 ,60 -3 ,00

32,0-34,5
0,20

l 1 - 1 3 , 5

0,18

1,43 -  1 ,50
2,56 -3,0C

25-32
0,30

1 0 - 1 2

1 , 0

1 ,43 -1 . . i 0
2,65-3,00

28-32
0 ,35

1 0 - 1 2

1 . ;

0,50
60

OcHosHhre rpe6oBaHufi
( focT

Ta6ttu4a 6-97

K XJTOpHCTOMy KaJrbrlulo
450-4r)

Xnrr rnqecrn i i  cocraB

Xnopncrnfi  xaanurrf i  6es-
noAsurii He MeHee .

Xropncrufi  uarurefi  He 6o-
J IEC

Xropncrufi uarpuir se 6o-
.net

Hepacrnopulruf i  B Bo.4e oc-
raroK (npoxa.teuulrf i)  He
6oree

I-ft copr 2-ft copr

67 0'n

0 , 9 %

2,0t),;,

0 , 2 9 r ,

H e

67 o/o

HOpMr,rp\.eT-
cs

To xe

0 , 5 %

Paauonir4Hocu{ TexHuqecKof,o x,-ropHcrofo KaJrbrrr{r:
Kpr4crallJluqecKafl coJrb c 6 unu 4 qacrqMrr rBoAbI, 6eaao.{,-
Hurfi, nnauenurft pr soAHrbril pacrBotp.

Co,4epxa,n_u-e CaClz B ,BoiHoN{ pacrnope Ao.irxuo 6nrr
He Me'Hee 30Y0.

["rn cunuKarn3arluu rpyHToB, ,6eroHcs H KaMeHHorl x.na.r-
KH rnpl{MeHrrercfl x.nopacrnli xansrlnii yre-irbHbrM Beco}r
or  l ,2 l  Ao I ,30.

X"trop,lrcrtrfi xa.ttqlrft Aocra,BJIflercr B repMerr.iqecKnx
neraJlJrr{r{ecKHx 6apa6auax BecoM 160 ra 180 rca Herro.

6-35.  UEPE3HT

f lepesltr f lpr4Meurercq AJrfl npI{AaHH,r Bo-],oHenpoHHr{ae-
Mocru r{eMeHrHbrM pacrBcpaM. I_lepesuT BbrlrycKaercfi B
BHAe cycneHeuri, Tpa,Horroprupyercfl B AepeBflHHbrx 6oq-
Kax (no 150-200 Ke) LrJrLr MeraJr.rnqecKnx 6asxax (no
10-20 Ke) .  Cuecs ro,BapHof o qepe3raTa c l0 qacrf i I {H
BOAbr .{aeT rlepeSI{,ToBoe Mo"rToKC; npu 6ao.naenoe K pac-
rBopy ueMeHr :  necoK ( l  :2 u I  :  3) .  f lponopur ln qepe3z-
roBopo MoJr,oKa 1: l0 paccrinTaHa Ha coreplKaHr,re Bo,;Ibr
B pacrBope 180/o; AJrf pacrBopoB c x,pynofi r{oHcHcreHrl}r-
eft Ha 1 qacrr t1epe3xTa e1e4]€T 6parn KoJruqecrBo Bo-
AbI, yKa3aHHoe B ra6.r. 6-98.

6-34. XJIOPHCTbIT'I KAJIbIIHIA



PA3AEJI NEPBHN. OEUHN

322

Ta1nuua 6-98

Onpelelenue cocraBa qepegHToBoro MoJIoKa
( u l B )B 3aBHCHMOCTH Or qeMeHTHO-BOAHoro orHoueyHq (r{ / l '1

{ ,8 no necy
Pacxo.a. uepe3H-

ra Ha I .u3
pacrBopa B Ke

Pacxoa rleMeHra H qepe3uroB MOIOKa Ha

rBopoB pa3Horo cocraBa (no AaH
npHBe.4eH e ra6r. 6-100 tE 6.- l

HM 3aBOAa
l .

I rr pac-
<lfepesxu)

'2 ,5
2 , 0

PacxoA rreMeHTa

Pacxorr ueMeHTa B Ke

sa I tw2 npr{ ToJuuH-
He H30rct lHoHHoro

CnOfl B Jltlrt

Ta1nuqa 6-100

necKa

Pacxo,l  necxa e ,tr

sa I t t  npH Tonutuue
HSonquHoHHofo  c roq

B .X-r4
7

, t

,1

, 3
,25
, l

1 0 , 0
12,5
I 5 , 0
7 7  , 5
1 8 , 0
2 0 , 0
2 2 , 5

g E
1 - u
u O

a . F
F

E =

t r e r

E i

1 : 1

7 2 2

1 : 3

ua | ,t3
pac-

rBopa

I 083

732

497

2 1 , 6 6

14,64

9 , 9 4

30

Vae. l lnui i  Bec ucpe3ura -1,06.
Ta6ttuqa 6-99

Pacxo,u, qepe3ura Ha I u2 noBepxHocru
rHApOl,l3OJlgqHoHHoro cJIos

xnq pacrBopa c Brarinocttto 9zo_ npn
\{CJIOKA I :  D

32,49

21 ,96

14  9 l

0,0154

0,0208

0,0212

0,0231

0 ,0312

0 ,0318

0,0309

0,0416

0,0424

Pacxo.q qepeguroBoro MoroKa

Pacxo: lepesuroBoro Mo,rtoKa B Ke

Ta6ttu4a 6-101

nprj cocraBe uepesr{roBoro
10?^

F 6.)
5 : >
X c r

na 1 ,lti nplt ToJItltHHe H30irfl u.l{oHHofo c.Ilofi

B JllJrt

cocraBe l lepe3sroBofo
i

rns  pacrBopa c  B , ' raxHocruro  l8%
t"tO.riOXa I

aa I n2 npu rorr

6 , 1
4 , 9
3 , 9

He H3OlIs t lHOHiIOfO C, ' IOf l
B ruw

305
245
195

155
125
100

: 1
z 2
: 3

3 , 1
2 , 5
) o- r "

4 , 6 5
3 , 7 5
J

9 , 1 4
7 ,35
5  ,85

1 2 ,  1 8
I
7 , 8

6 , 2
5 , 0
+

J I I 4 T E P A T Y P A

1. Bper' lennble rexnxrrecxue ycnoBHs Ha BoronenponHlraeMble pac-
lxHpfl toulHecff UeMeHTbr, MeTO.[bl $USuveCXnX H MexaHHqeCKH\ HCnbITa-
Hr.rf i  HX r.r HHcrpyKrrl in no IIpHrleHeHHIo 3rHX ueMenroe (TV 66-50;
Tv 68-50; ty 69-'5-O; TV 70-50; h \+S-SO u 14 146-50).

2 .  I  p  H ur  L r  n  M.  M. ,  nPoQ. ,  fu .u ,porexunqecKue coopY; , I (eHus '
q. I I ,  I .occrpofiueaar, 1949.

3. I4ncriryxutf l  no cHJIHKarH3auHI'I  rpyHroe, MCflTl4'  1952.

4 .  14Hcrpyx t tus  no  ueMeHTaut tH H cH. r I t l l (a r ] I3aut lH  6e touusrx  u  xa-
lreHHbrx Kra.u,oK fH.u,porexHHqecKHx coopyxettnf i ,  crpofiroeurlopH3Aar'
1947.

5 .  Kxpnusnb le  ru rporexn l {qecKHe coopyxeHHs,  TV u  Hn i \13C '  1947.

6 .  K  o  B  e  n  b  u  a  u  h .  A . ,  Cneunaabnb le  c rpoure , ' lbHb le  MarepHanu '
Kpa rxn f i  cnpaBoqHHK.  I -ocy ,napcrBeHHoe t r3 . r .a reJ lbcrBo nureparypb l  uo
c r p o H T e J r b c T B y  H  a p x H T e K r y p e ,  l v o z .

7 .  M  o  c  K  B  H  n  B .  M . ,  K o p p o s u r  6 e r o n a ,  f o c y a a p c r e e H H o e  H 3 -

4arerbcrBo nHTeparypbr  no  c rpoHrenbcrB] '  I ' I  apx l ' l reKrype,  1952.

8. f lpoueno:crao pa6or uo ycrpo
unft rn,uporexHHqecKHX coopy)Ketuft, Ty

9 . C r p a M t a e e  E .  f . ,  f l o n
H o B  H . A .  H  M y . E p o B  f .  I - . , C r p
crpoftns.u,ar, 1952.

10. Cnpaao,rHlrK MaurHHocrpourerq, T

aarenbcrBo Axa,(eunu apxHTeKTyFur, 195
'12 .  TexHH,{ecKHe ycnoBnq Ha npoHar

re , rbHbrx  H cneuuanbsu-x  Da6or .  O6urec
u s a a r , 1 9 4 8 .

13.  TexHnqecxhe ycnoBus Ha ueMen
Hbrx nopo.u H rpaBeJrucrbrx fpyHroe, Ma

14. Tpy6onpoBorrbl HanopHble craJrbu
CKHK cranuuf t ,  TY n  Ht I  M3C,  locene l

15 .  TexnuqecKHe yc . roBnq Ha upou3
6or .  fauHuaaur { r r  ocHoBaunf t ,  locanepro

acbaauroebrx  nH,u .Dot l3onf l  -

115 j49 ,  M3C,  1950.

o B  H -  A . ,  f  e p r v r B a -
HTeJrbBbIe Marepna.[bt,  f IPou -

-r.crBo u npHeMKy o6uecrPor-
loure,runrte pa6oru,  CrPoft -

2,  MaurrHs,  1952.
11.  Cupaeo.rHuK apxHrexropa, r .  IX. rpoHTenbHbIe Marep HaJI sr, Vl3'

u H r o  T p e I T I H H O B a T b I X  C K a r b -

usaar,  1950.
. [ ,n f f  rHJLpOsneKTporexHnqe -

s.(ar, 1952.
ACrBO rH,l l ,poTexHHqecKIrx pa -

ar ,1942 .

Bolu no orno- |  O6'seuur ' i i  co-
rueHHro K BCCy I crau ueocsuro-

cyxou cMecH I  BOro  nonoKa
o"";51""t 

;t:t- | 
(uePesnr:soaa)

Toaurusa fn.[pou3onq-
TIHOHHOfO CnOs B C.rr

Pac-rioa [epe3HTa
B K 2
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T J I A B A  C E , A , b M A f l

OEUNE HOPMbI NPOEKTI4POBAHHfl
THAPOTEXHHTIECKI4X COOPYXENNN

7 _1 .  KJ IACCHOHKAI IH '  TH.TI .POTEXHHI IECKHX
cooPyxEHHH rro KATTHTAJTbHoCTH 17)

K.naccuQu,KauHrr pacnpmrpaHqercq Ha npoeKrr.rpoBaHr{e

EHOBb BO3BOAHMbTX H peKOHCTpyHp';erlbtx f t .r . fpoTexHt{qe-
cKHX coopyxeuir ir .

O6rexrsr rH,lporexHtrqecKoro crpoltre.rbcrBa no-tpa3re-
Jlsrorcff  Ha KaTef,opr.ru cof.[acHo ra6,r.  7-1.

Ta6nu4a 7-1
l l oxasareJ lu  AJ I f l  yc raHoBJ IeHHq Kare roph l . r  o6 re r roB  rHAporexHHqecxoro  c rpoHTeJrbc rBa

tsHvrpeHHHe Boj lHble
I{err uoparu nHbr e c r.rcreMbl

xapar (Tep MerHopauHH

a) Opourenae HnH ocvueHr,re
6)  O6soaHeHue
ei 06saaoaatrue

a) Opourenae uru ocvueHHe
6) 06aoauegae
e) O6eaaoBaHue

Peqssre noprbl
Kareropur
o6rexra

cTpoHTenb-
CTBA

n.loulalb nenHopr.r-
pyeuHx 3eMe- ]b

B Tbtc. eu

21
100

r{eHee

Ka re!-cpr,rs BH\' ' fp3H H t{\
BOIHbI\ TI\ '1 'EH

. \ l e c r g o r o  : i H i l q e H u q -
r r a i r b l e  p e K H

cpeLHec\-Toq- i  cDe.lHecr;Tor{-
abr t  rD\ '3o-  I  Hur i r  nacca-

ooopcr  Brb ic .  i  )+ (Hpoooopor
i r l  I  a  qe , r . - tHcx

Or 50 .ro 2

Or 2 ao 0,2

75
500
254

J l e c r H o r o  3 H a q e r : I l g Or  3  :o  0 ,5 Or 500 :o 2Ct0

25
100

t :  ] t  eH ee 20C a rreHee

bo.iree 250 OpoueHue r4. ' lu ocyueHue Eo,ree 250

Or 250 ao 7;
6o-'ree 500

" 250

6 o . r e e  l t )

Or  l t - ,  ;9  3a)  Opou- reuue H. ' lH  ocymeuHe
6)  O6soaneHHe
e)  O6eaaoeaH; re

. \ l a r n c r p a . r l H r , i e

OtAe.[nHure
oTHOCfiTCfi K
ra6Jr. 7-2.

f l p u u e q a H
HHqM OTHOC'ITC'I
o 6 r e x r a .

nocT'ofHHbre rHApoTexHHr{ecKHe co,opyx{er{Hf
OCH.OBHbIM UJII{ BTO.DOCTCIIEHHbiM C'OI-IIACH.O

H s. 1. K nocrogHHhrrr rr{. [porexHHqectiHM coopy)Ke-
c o o p y l i e H H g ,  H c I I o J b 3 y e . \ r b l e  n p r { ' j K c I t . i t ] a T a u H r . l

2 .  K  apeveHHbr . \ r  nu . tp ) rexr { t {qecKH. \ r  coop} - ;+ ieHHf l \ r  o rHocqrcr i  coopy-
;+(eHHC, HCIIOIb3] '€\rbl€ B nep;4O:i CTpOit ' IeJ-IbcTaa o6+,ei ira H.rrt{ pe\{oHTa
or . [enbgb, tx  e ro  coopy ; ieur . t i t .  nepeubtqKu,  c -po i l re tb i rb re  ao .x .oc6Docsr
H BO. [ .OBOi lb r  ( r1 -nae. rN,  KaHa. rb t  r r  np . ) ,  Bpe] ra i {Hbre  tu . l ro3br j  HacocHbre
cTaH[HH H .[p.

Ta6.nutla 7-2
Ocnonnue II BTopocreneHHHe coopy)r(eHus o6beKToB rnAporexHuqecKoro crponTexbcrBa

O6rexru  ru rporexHr4qecKofo  c rpoHTe. ' rbcrBaHaHr,reHoeaHue
coopyxexrir

no Hx 3HaqeHi4IO
s  o 6 t e x r e

Ocnot l rue

rH.u.posneKTpr.rq ecx He
cTaHrlHlr

Coopy>renur ,  npeKpaureHHe
paoorbr  Koropbrx B cnyqae pe-
MOHTA H. I IH ABAPI{ I  BNCqET 3A
co6of i  a t rarrHTerbsoe yMeHbue-

Hr{e MouIHocTH rH, [poSneKrpO-
cTaHuHH H, [H )Ke I IO. IHyn OCTa-
H O B K y  e e ,  a  H M e H H O :

a)  rOxOBHble j3 ; rH -  IJ IOTH-
Hd,  eo, toc6poct t ,  BoJo-
npHeMHr,rKH H T.  n.

r re. rHopaTH EHbte cncTeM bl

CoopyxeHna,  npeKpaueHHe
pa6oru  Koropb lx  ts  c lyqae pe-
Mojrr3 HJrH aBapHr.r B.reqer 3a
coooH f lpeKpaureHHe r,rJrH 3Ha-
qHTe.l bHOe u .[ ,JrHTe,lbHOe
yMeflbureHHe no.[aqk Bo.rr.bt B
opocnrenbHbre vru o6soaHu-
TeJlbHble CHCTe\1F,|,  nOATOnne-
HHer  ocyuaeMot i  r . l  3aTon. : reHHe
o6ea. rosHeae i to r i  Teppr {TopHH,
A TNIEHHO:

a)  noaonHue ] tg lu  -  n rorH-
Hb l ,  HacocHbte  cTaHuHH,
BOnOnpHer lHnKH,  BOnO-
cOpocbr  r r  r .  n .

BHyrpeHHl re  Bo lHbre  nyr t l

Coopy; rennq,  npeKoarueHHe
pa6oru  xoropbrx  ts  c . {yqae pe-
r\roHTa r!.r11 aBapH!,r BreqeT 3a
co6ofi  nper'paureHHe H.iur 3Ha-
qHTenbHoe coKpauer rHe c \ r . : lo -
\O. { .CTBa U.1H . l€C0CI I r1dB0.  A
H M E H H O :

a )  C y . ' l C \ O j . H b l C  N l H s : 1 b I .  3 a -
rpa lnTe. t rbHrte Bopora

peqHue nopTbr

Coopy-xenua.  rpeKpaueEHe
paoo-i 'EJ Koropbl\ B cnyqae pe-
MOHTe r i . ' lH  aBapHH BneqeT 3a
co6o i i  npeKpaureHl le  HnH 3Ha-
qLrTe.l5HOe COKpalr leH]te .[eg-
TenbHocTH peqHoro  nopTa,
a H\1eH!{O:

a )  n 3 c c a a i H p c K H e  n p H q a . ! b {

2l'i'
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Ifpodotzcrce\ue ra6n. 7-2

O (l r 'e rtr ' r  r  H xporex H H t{cc Ko ro crpoHTen bcrBa

f H ^ p o 3 J l  e  K r p  H q c c  K H e

C T A  H U H H

6) .u.epnnauuq-KaHaJlbI, Mo-
crbl-Bo,ltoBo.ll,bl, nloKepbl!
ryHHenH, rpy6onPoao.u.ur
H T . N .

,/
r t c n H o p a T H B H l i e  c H c r e M b l

6) r- larucrpa,rrbH bre (r 'aanuue)
KaHaJIbI H coopyr+(eHHn Ha
Ht,lx

rvrexxo3grlcrBeHHb|e opo-
cHTeJIbEble, 06soIHI' l real-
Hble H OCylUHTerbHl, le Ka-
HaJrbr H coopyxeHl.rq Ha Hnx

nHyTpeHHHe BO,I IHble [yr [ l

6) ruatosut, no.u,xor.IlHe KaHaJtbl
K l I .JI lO3aM, 3aTBOpH, CU-
creMbl  HanorHcHHc.  npo-
runoaoapnf tHue ycrpo f t -
CTBA

n)  nao lnnut ,  aau6u;  cyno-
xo.rrHbre pas6opnue nno-
THHbl, BO.tl.oBo.llbI, Bo,lo-
npHeMrrHKu, Bo,q,oc6pocbl,
ts o.{ocnYcKH

r)  nanurauxonHac o6cranosKa

e)  c rauuuonHbte  y3 tb I -HanoP-
HHe 6accefiHbt. Bo,[oc6po-
cbr, ypsBHHrefl  bHble pe3_ep-
Byapb l ,  rYP6HHHl i le  rPY6o-
npoBo.[bl,  3.E,aHufl f  3c,
OTBOICI IHC KAHAJIb I ,  TYH-
H C N H  H  T .  N .

a)

peqHble noprbt

6)  uexaureHpoBaHHHe rPY '
30Bble npHrlaJ|bl,  cJIyx(a-
ruhe rnR nepepa6orxu
rpy3oo6opora ro ocIloB-
HbrM rpy3a lu  nopra :  Kpa-
HOBbre  onopb l ;  coopy)Ke-
HHC npn HaruqHH Ha HHX
no,[b eMHbtx rpaHcnoPrHblx
MEXAHH3NIOB

n) orpa.nnre,tbHbte H Jlero3a-
l l lHTHble CoopyxelrHs'
o6ecne'{uea}oluHe 6esaea-
pufi  Hyto Pa6oiY ocHoBHblx
coopyr+(eHHiA,  a ' I  aKXe or -
crof i  rhaora

r )  naeura q l to t rHag o6ctaHoexar) orpa.nxrenbHbte aal l6t ' l  l t .nn
BaIbl H coopy)'+(eHHq Ha sHx

OcHosnbre

Btopoc te-
neHBbte

Coopyxenrf l  H rtx orrenbHble
Hbrx coopyi+(euufi  (ra6.n. 7-2)

f loanopnote creHKI' l '  He yrlacrB! 'rorrt . I4e B co3raHHH nonflop-
Horo drpoura, Jre,t lo3aIunrHbte creHKlr, crpyeHanpaBnsroluHe
u pasaearHute  aar r , r6u ,  cayxe6uue MocrHKH,  I le  Hecvurue Ha-

rpy3oK or  no . [ 'beMHHX MexaHH3MOB 3arBOpOB;  peMoHrHble  3a-

rbopur ,  6eperoyrpenH' re . i rbHbre  coopyxeHHs,  o ' rc ro i lHHKH Me-
. lHOpaTHBHblX CHCTell l  H T. A.

qacr6 ,  npeKpa lueHHe pa6oru  Koropbtx  He BJreqer  ga  co6of i  nocrerc rBu l " l  ,  ) rKa3aHHblx  r l rq  ocBoB-

i\ lexaHraxpoBaHHHe rPY3o-
Bbre npH'ranbl, cJryxaulue j l .ng

nepepa6orxH rPy3oooopora  n0
HeocHotsHblM rpy3aM lIopTa'

orpa.irHreJbH ble I4 nelo3aurl ' Ir-
Hbre  coopyxeHHq BropocTtneH-
noro  3Haqent r l ,  6ePeroYKPgnY-
Te. lbHbre  coopvxeHHf l .  o rooH-
Hbt e Il aJI bl H P bl lvl bl; nP0-
rtHe KoHcrpl 'KuHH, He HecyIl l f ie
Ha r-py3OK OT nOILT'eN{HblX
H TpaHCnOpTFi  b lx  N lexaHH3\ lOB'
H T. l t .

f loanopHue c reHKH,  He ) 'qa-
crByrol[He B co3raHHH nornop-
Horo  QpoHra ;  HanpaBrq louue
ycrpo i i c rBa (naau) ,  o r6o f is r re
H npuqanbHble  npHcnoco6. ' le -
HUf l ;  CnyxeoHble  Mocr l {KU,  He
HecyruHe Harpy3oK or noiLb-
eMHbrx MexaHH3li loB. pe.voHT-
HHe 3arpax , [eHHf l t  6epero-
vKpennel.IHq KaHaroB H T. .4.

Kaacc
coopy){ie-

lt i.t it

I

I I

I l  I

Pequsre ruAporexHIIqecKHe coopylKeFIHH no I ianl i raJIb-

HOCTI4 pa3Ae.rif loTcs Ha IIflTb KJIaCCOB CO|JaCHO Ta6rT. 7-3.

Ta6nuqa 7-3
K;raccnftnKalluq no KarI{raJIbHocrH

Kaacc 9T.[,eJ'IbHbrx nocrocxHblx rH.lLporexHHr{ecKHx coopyxerl l f i  rortn-

neKcnoro rr. irpoy3na, o6ecuequearotuerb o; lHoBpeMenno pa6ory HecKo"lb-

Kl.rx o6rexroe pa3nr.tr lHblx Kareropgfi '  .u.on)I(eH ycraHaB't lqBarbcfl  r to

ra6n. 7-4 B cne.i lyrctr lel l  noPfl, [ .Ke:
a)  ;rn orl .elt i trx coopykeuufi ,  06ecneqHBalo[t l tx .u,ef icreHe I l I i l .po-

yala Br US.;1OM, Hcx6;tg ui strcu:eft KaTer'pult  Hapg.l l ,Hox63gitcrnennltx

06rexroo, o6c,r] 'x iHBaeMblx rHnpoy3noM;
6) . tnn' or.[ .eJ;Hbrx coopyxenufi ,  o6ecne.lugaroufix LeftcrB].{e roJlbro

orHoro o6tenra, Hcxo.nfl  l l i  xareropuH 3Toro o66eKra'

Kaaccu KartHTaJIbHocrH rn.npore-: iuu'{ecxHx coopl 'xeHIlfr  xapaKrepH-

SyIOTCq cne,I lyrcuuMH TpeooBaHHfluvl i-  
a) B OrHOrreHuH crpbn're.nuubrx Marep?Ia. ' lOB-Br,rIOv MarepHana, Katle-

CrSO,v UAu napXOi.r naiepnaflOn, a TaKX(e KOHCTpyKTHBHbIII iH 3aIII l ' lTHbl\1H

MeponpHqTHqMLr .[ . Iq coxpaHeHHq HeHSlueHceMOCTH ceoficTB MaTepl4anoB

B 
-ycroBuqx 

aKcnnyaraurln coopyxenuft (sa urura oT- P--u*tpl*"3.i 9"-i:
eosieftcrsns raHNraiH'IecxHx Saxropon, Bo'Lt l ,  xHMHrlecgoli  t ' l  oHoJIoFH-
qecKoir arPeccnu);

6) s ofuoureni ln f lpoqHocrn H ycrofiqnBocru coopyxetufr-3anacaMn

npoqHocrr,r H ycroftqHBocrH coopyj+(eHHff ;
s) s ortrouteHuu lraletftHocrn c(

Bo3.r,eficrBHg IIaBo.0.KoBblx L BbtcoKl
neqeHHocT?r HaH6onbultx pacxo.q.oB I ' l
BblueHHc rpe6ur nrorHH l ' t  .u.au6, 6
Mbrx nnoula.qoK Ha,[ IraHBbIClIJHrt 3K(

r) n oruoutelrnn Ha.4e:+iuocru H Y
pa3MepaMH or. l l .eJlbHblx 3neMeHroB I

HOro ooopyi loBaHus l{ r .  I I .

I I  p n rr l  e rI  a H n e. Or,u.e.nuusre rpe6oBaHl'rq'  npe'nbgBngeMr'Ie K fH' i l -

porexirnuecr{HM COOpyXeHfiqM paa.nuuHurx } inaccoB B OTHO1UeHHH crpol ' I-

TerbHbrx MarepuanoB-, npouuociu H ycroftt{HBccrl ' t  coopyxesuft '  a raKxie

;;; ; ; ; ;" ;-rpd6o"arrno B or 'oureHnr,r Hai 'exHocr'  nportrB pa3pyurarc-

U.erO BO3jLei lCtAas naBO;1KOB H BbICOKI4X BO.A.'  ga,A.e;xnOCrn l ' r  ylO6C'rea

3KCnnyarauHH,  npHBeJ.eHbl  B  coorBercrBy lou l t4x-  rnaBax cnpaBoqHt lKa '

, ILOftycraercn npr.r HaJTHqHH .{OCraroqHblx o6ocHoeaHufi npe.ur 'ReaRrn

K nocroflHHbrr{ coopy)KeHr,rrM noBL,tuleHHbte rpe6oaanHfl B CneIylol l lHx

cnyqaqx:- 'a)-ec.,rn 
aBapuc ocHoBnoro coopyxeHl' l f l  o6lexros II ,  l l l  r ' r  lV xare-

ropl i f i  BJreqer ia co6ofi  nocre.u.crsiar xaracrpo6uuecxoro xapaKrepa .[nf;

HacereHHbrx  nyHKToB H upe. i lnp l lqTnf i ,  pacno. , roxeHHbl \  HHXie  I 'H ' l lpoy3J la '

B COCTaB Koropono nxo]nr laHnoe ocHoBHoe coop)' :+ieHHe' uJrr4 Moxer

npHr{i lHurb gud' lureruHurir yurep6 Hapo.l lHor{y rosaficrnY' --^-'  
6) npu npoeKrnpo;anuli  ocb6o xpynnui nJrorHH. [IJi lo3oB rlu.pyrr lx

no.r.nopHbrx coopy>tenuft ' pa6otaroutnx no: 6oauulnu Hanopo!'{" t-t^T-Tg

cnox(Hblx r4JrH MaJro nsyueuuutx KoHcTp)'KuHir ocHosHblx coopy*(eH[lH

o6'beKroB l l  n l l l  xareroPaft;

Xapaxrepucrn I (a coopYxesui f

IV

V

f locrognuue coopyxeIIHg,
ureHHbtM rpe6oaanua l t

I locrocHHute coopYr*(eHHtl,
Huv  rpe6oeaHHt tM

floctosngule coopyx(eHutl,
B€HHn[{ HH)Ke Cpe.a,HHX

flocrocuHue coopYrxe HHI!
MaJrbHbrM rpe6oeanrRu

Bpe,raeuuure coopy xelrns

y.l,oBneTBopsrc [ilre noBbI-

ynoBnerBopqrclu.he cpe.u.-

yroBnerBopsrculHe rpe6o-

y.ll,oBne T Bopqtolut'le M HH H-

i l  p u r 'r  e t{ a H H e. B coorBercrBl ' lu c yKa3aHHtlMH' .np}IBe.l leHHbll \ tg
nuxe, BpeMeHHbte coopyxeHHq ncnyr 6lrr l  o.rHeceHbl raK;'6e x I l l  u lV
KJIACCAM.

Kracc KanHTaJIbHocrI ' I  nocrorHHblx H BpeMeHHbIX ruApo-
TexHHqecKlrx cOopyll(eHHIi B 3aBHCLIMOCTH OT KaTeropllii-
HOCTH O6leX iOn,  B  KOTOpbIe  OHI - I  BXOAf lT '  Ha3Haqaercq  co-

rJIacHo ra6a. 7-4 u 7-5.
Ta1ttutga 7-4

Kraccu nocroqHHblx rHAPo -

TexH[qecKHx coopyxeHHfi

Ta6.nuqa 7-5
K.naccsr EpeMeHHbrx rnApo-

rexHHqecKHx coopyx(eHH fi

Kareropun
o66eKra

f 14.i tpoTeIHHqe-
cKofo  c rpoH-

TEJI  bCTBA

K.qacc
BpeMeHHbrx

f lr- lporexH rr-
L i e c K H x  C O .
oP] 'xesun

I
I I

i l t
IV

I
I I

i l l
IV

I I I
I l  I
r\r
I V

r v
rv
V
V
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n)  npr r  npoeKrr {poBaHHH ocuoBnbrx  H Bropocrenent tHx  coopyxeHHH
a He6raronpHcrHb l t i  reororHqecKHx HnH rHrporeonorHr {ecKHx yc , loBHt tx ,
HanpHMepi  npn Ha, rHqHn c la6ux  HrH x r ' rMuqecrn  Heycro f i \n1 t . l x  rpyHroB,

a  raKxe onor3HeBHX qerewHi i .

.  I losr,rureuuote rpe6onaHHfl K nocroqHr{},rM coopyxeHulrnr rorxnt ' l  f i l ' t ru
npeatenaeHu au6d Ko BceMy KoMtrneKcy rpe6onaHuf t  (c r ' r .  nuure) ,  au6r )
TOJ|bKO nO qacT l t  H3 HHX.

I ' Ipu neo6xoll l r \rocrH noBuueHns Bcero KoM[Jlexca rpe(loaasufi  xaacc
coopyxteultf t  JIon)+(eH 6uru noBti l t i lelr  Ha enuHHUy nporHB yKailaHH()l 'o
u  ' ra6 t .7 -4 .  f lp r r  ueo6xo. lnMocrn  nonb l r teHuc roJ tbKo vacrx  rpe6oea-
Htlf t  (oaHoro HrH HecKo.ttuxux) r,nacc coopy)KeHHfl He noBt' l tUaerct{,  a no-
Bblutatorcq r lrrub cooraercrByrou(He rpe6oaaHna npHM€HHT€r' lbHo K T pc-
6oRanu lu ,  xapaKTepx3ynuHM KnaccH coopyxeunf i ,  noBbt IueHHble  Ha
e.uHHHuy nporuB yxa3aHHbrx  s  ra6n.  7 -4-

.[ ,onycxaetcc npH Ha.[Ht14r. i  JLocraroqHbrx o6oci loBaHHir npe.ar 'sBJtsrL
x BpeMeHHbrM coopyxeHHsM noBbrueHHbre rpe6oBadHq H K.lacc, coopy-
)KeHHq noBbrurarb Ha er: lHHr.ruy nPoruB yKa3aHHofo n ra6.n. 7-5 g c,re-
nyrcul.Hx cIyrlaRx:

a)  ecaH aBapHs BpeMeHHoro  coopy iKeHHf l  Mox ie r  Bb l3Barb  nocre , l -
cTBr4C Xaracrpo$uqecKoro xapaKTepa l lrr f l  HacereHHblx nyHKToB H rlpe.d.-
npunrrft ,  pacnono:'+ieHHbr\ Ha)Ke BpeMeHHoro coopy){eHHs;

6)  ecau aBapuc Bper {eHHono coopy}Keun l  Mor te r  Bb l3Barb  cepbe3Hl , te
noBpex.[eHH'. ] tnv 3HaqHTenbHylo 3anepxKy Bo3Be.IeHI4s nocrosHHhlx
coopyxeuaft o6rexroe I u I I  rareropnfi .

, [ ,onycxaercn  x  ocHoBHbtM coopyxeHHqM 06 'beKroB I  xareroprn '
HMelouIl{M oco6o BaxiHoe HapollHoxosqfi  creeHHoe 3HaqeHue, I lper. 'bqBJtt l  rb
noBbtueHHbte Tpe6oEaHHq c cocraBneHHeM B Ka)KJloM orlLe, ' lbHo[1 cnyqi ie

MeHee 8  uan.  KBm-q:
6) coopyxeuue pacnono)KeHo Ha BnorHe Hail ,exHov ocHoBaHHH

H HMeer oTHocHTenbHo He6onbruHe pa3Mepbl H npocrbre KoHcrpyKIlHH
npH MaJtbrx Hanopax;

n) coopyxenue pa6oraer c . [ ,nnreJIbHbtMH nepepblBa\Ix I ' I IH no3Borlter
npoH3Bo.[.HTb ero peMonr 6es Hapyrueuufl  pa6orn rnnpoy3na;

r) cpoK cayx6ul ccopy)I(eHus 3apauee orpannr{eH H cocraBrcer He
6o.nee 10 ;Iet u sro coopyr(eHre B trepuoll  3Kc[nyaraqHH I 'H.[,poy3, ' Ia
6y,u,et 3aMeHeHo .ttp]'rHM.

II p u u e r{ a H n e. . [ ,onycxaercl B 3THX rre cay_t{aqx BTopocreleHnble
coopykeuua o6'beKroB II  xateropuH or_Irocl,rrb r IV xaaccyr ec, ' I t{  ocHoa-
uule coopyxenne 6yayr ornecel lbl r  I I I  xaaccy. ___

.[ony-ckaercr r- sfer 'reHHbrM coopyxeHl' I f lM IV r,racca npe.u,bqBnlrb
nounxensue rpe6oeaHHs H ornocuTb I4x K V xaaccy B cJlyqaqx' ecJIH:

a) reorornvecKHe H rHnporeonorHqecKHe ycnoBufl xopoluo [3yqeHbt
H o6ecneq[BarcT be3aBapnftuocru BpeMeIIHofo coopyr{eHufl npu o6ecne-
qeHHH CpOl (OB CTpOHTenbCTBa OObeKTa:

6) npeuenuhle coopy)Kenus npe.u,HagHarlenbl i lns crpourenbcrBa H pe-
Monra BTopocreneHHbtx coopyxenufi  HJIH _Ha BpeMt peMoHTa ocHoBHbIx
coopy)KeHHfi,  xuerculxx orlrocuTerbHo He6onblune pa3Mepbl H npocrble
KoHcrpyKqHH, H ec.rru noBpex.u,eHxc BpeMeHHblx coopyxeHl{ir  He Bbl3b{-
Baror Hapyurerne pa6orbl ocHoBHoro cooPy)KeHI{l .

7-2. AEpICTByTOIIIHE CHJIbI H HAI'Py3KH

l. Harpysxn, Bo3.[.eficrBnfl H Hx coqeraHHfl 17]
Harpysxu H Bo3AeficrBllfl rtpu pacr{ere rulr,porexHl4qeoKl4x

co,opyx{eHIrft noJIxHbr IIpHHLIMaTbCfi B CfieAyIOillIIX COqe-
TAHI , I fX .

A. Ocuoeuorc cotteraH,ur o6pa3ylorcq vs; a) Ha;rpygoK
or co6tTBeHHofo Beca coopyxeHHq u HaxoAflu{l.ixcfi Ha
HeM n,ocro.fHHbrx ycrp,oficTB; 6) cr'arx4qecKoro n AI'IHaMH-
rIeC,KO'f O AaBJIeHHfi TBOAbI UpH 'II'OpMaJIbHO'M 'IIO'An'OrpTIO'NI

ypoBHe Ll npoilycKe HopMaJIbHbIX paCrIerHbIX naBo.ll lKoB:

B) AaBJIeHHfl BonHbI; r) AaBJIeHHs Slalrrpaul'IoHHblx BoA

ilpH ycTaHoBHBlxeMcfl UJrLlr peryJIflp}{o IIoBTopflIoilIeMcf

Hey'craHo,B"LiBIIIeMCfi pex(HMe QU;rlr,paqnu; A) IaBJIeHI'{fl
Jrbla; e) A3B.{eH:Hf npyHra c yqeroM Hsfp}3orK, pacnoJlo-

XelIHbrX ,Ha ero nOBepXH,O'CTH; )K) TAaEIeHLIq HaHOCOB flpli

3aHJreHI{r4 BOAOxpaHHJIITqa; 3)  CHeroB'of i  Harpy3KH; ru)  ra-

f,oBbrx ycr4JrKil, co3,[,aBaeMbix,IIoA'be'MHblrMII u rpaHcIIopr-

HbrMr, I  MexaHH3MaruH; 'K)  Hafpy3KH OT CyAOB.

f l pu r " reqaHne .  Cueroeag  Hanpy3ra  H  'u .aBJ leHHe nb .u .a  B  SaBHct l -
Mocru or  xapaKrepa coopy)KeHHs l ' t ,ycnoBnf i  ero pa6oru npH HarHqHH
Crre11HanbHOrO O6OCHOSaHHC MOryT 0bITb OTHeCeHbI K . lLgnOnHHTeIr,HblI l
cot{eraHggM Hanpy3oK H BosAefrc.rBnfi  .

E. n,ono.oHureJtbHbte coqeraHun a6pasylorcq H3 Bo3Ael'i-
cTBIift 14 Harpy3oK, BXOAflUII{X rB OCHOBHbIe COqeTa'HHq' a
TaKXe U3: n) AaBJIeHHfl QHflnrpaqHoHHblx Bo'A, BO3HHKa-

f I  p n rr l  e r{ a lr  u e. , lar i . teHue Berpa B saBr.tcu}tocru or xapaKTepa
coopy l ie l l r { f l  u  ycaoau i i  e ro  pa6oru  npH Ha. tHr tHr . r  cneuaaxbHoro  o6ocub-
aa l i l {8  Mox(er  6urs  o tnecer ro  raK iKe K ocHoBHb{M coqeraHHqM Harpy3oK
H sogaeircraufi .

B. Oco6ue coqereHi ln o6pa3yrorcf l  , t i3  Bo3ler icrBuf i  H
Haf py30K, yKa:taHf ibrx B i lo- lnyHKTax <<a)>-(<o>, a TaI() I (e:
n) cer"rcMHr{ecKux Bc3-leficrBHri; p) AaB,'re:{irfl tso.rl,br npH
IrponycKe HaH6oJrbt i lHx paero. IoB BoAbr B r{pe3Bbrrraf iHbrx

lcJroBI: fX 3KCrr. [yarau] I r r  (yqr{TbrBaeTcf l  ,B3a}1eH i rOj f , I r }xHKTa
<5u);  c)  raB.neHHH .-rbf  a nplr  - , tenoXo,1e xara.crpoQHqecKof i
cHJIbI  (yuururnaercn 83al IeH rroArr \ ;HKra <<r>).

I l p u r a e q a H r r q .  1 .  K  o c o 6 u n  c o q e r a H n s M H a r p ) ' 3 o K  u  e o : a e f i -
creuH voxer cruru orHeceHo npH HajrHr{HH cr le[ I , Ia. ' t tHoro rpe6oBaHHc
,aaBJleHlte Bo.llbl B c'4yqae Bo:i: 'Io/KHocrt{ pa3pyureHHq Bb{uepac[ono)KeH-
Hbtx HIH HHrfiepaCnOnOiKeHHbtx coopyx(HHi HJ|H Ci{.rbt,  BO3HHKaloIUUe
npH pg-3pyrl leHHet qacrH coopy,+(eHur,

2. PacqerHbre coqeraHHrr Harpy3oK H_ nosn,efrcreuri larr pa3JrHqHblx
rt i i tporexunriecKHx coopl 'xeulr ir  ro.rxiHbt 6urs ycraHoBJreHH B coor8er-
crBfi t{  c (rn.rHuecxori ar)3Mo)'hHocrbto o. l tHoBpe,l1cHfloro xx ref ictnufl  na
coopyxeHHs.

2. Co6creeHHbrfi Bec coopyx(eHuq
Co6crneHsslri Bec coopylKeHr,r,fl onpeAgrflercff Ha .o,cHo-

BaHL{} . {  pa3MepoB, B3srbrx H3 npoeKTHbrx r iepre>Kert ,  HJtu
rrpeABapr.rTeirbHo -  I ]c  sMnupHqecKH\r  Qoplr t ' -nau.

3. I-u4pocraTuqecKoe H rHApoAnHaMHqecKoe
AABJIEHHC BOAbI

flrApocrailrqecKoe ri rr.r.lpo.rr{HarrHr{ecKoe .{,a,B.[eH,He Bo-
AbI OTIPCAEi-Ifl€TCf I]C QOPTIT';TAU fIItrPABJIHI\II NPH O6"bCM-
HoM Bece Bolbi  J  :  1000 xelus.

f l ltpoailHaL{i{qec:\oe .uaBJeH,r.re Bo.{bI H,a n,TocKocTb co-
opyxeHl l f l  r {J}{  efo 3. leMeHTa B O6U{eM CJ'r \Rae paBHO:

Wr - t |9 c,  ( l -cos a), (7-r)
g

fAe  Q-pacxo ,A ,Bo . l b r ;
u - cKopocTb ee -4BIIXeHHF;
fl - yrol, coctaeaqet{rrfi Harrpa,BJIeHHel{ crpyll c

rr;locKocTblo, BocnpHHHMaroueri ylap cTpyH;
( - xoaQQnuNeHr o,6reKaHr4r;
g - ycKopeHlie crrJrril TffxecTH.

llpra :90o

O u 2
l V A :  K i :  a : ' ) K 1 c , ) j - .A  I  

g  
' '  

2 9

3Aecr <,l - nJ'lo,uralb ceqeHlirr crp\'I l

4. Bc"uuonoe AaBJreHHe BoAbr I9l

(7:2)

a) O6uque coo6pacxeruun. Onpelereuue pacqerHbrx pas-
Mep'oB ,BoJrHbr ('nucoru, r-,rHHbr) rrpoH3Bo-:iircfl Jrr46,o Ha
ocHoBaHr{a Ha6rroAeHuii n uarype, .ru6o rflo eMilHpHrq,eoKHM
Qopuy"rrau. flpu Ha6rro.reHHrx B Harype Heo6xoAlrMo
BecTH MHOrOKpaTHbre H3MepeHHfl B TeqeHIre AJrItTeJIbilo,ro
nepl{o;1a; npr,t srorr AoJ>*(Hbl 6trru nocrpoeHbr Kpt4Bbre
o6ecne,IeHHocrH iBbiccrbr Bo.lHbr.

f lpu rrorb3o,B&Hlui 3MnupH,qecKnMH Sopvy.nalru (ou.
rTrHr)KC) CJIEAYET YI{}ITbIBATb, qTO OFTII I,IMEIOT TIPEIIMYilIECT.
BeHHO MeCTHbrri XapaKTep; CTreAyeT TaKx(e HIleTb ,B B:j1-Ay,
qT,o BeTpoBoft pexHM HaA noBepxHocTbro BoAoxpaHHJil{ula
pe3Ko HEMeHffeTCfl nO CpaBHeHUTO C BeTpOBbrM pelKHM'O,M
HaA no,BepxHocr'bro cylxu; nogro'Mv cr{opocTH BeTpa, Exo-

AfuII4e B SIlnHplIqeCKHe QOpUy.nrr (Arn onp€A€JrorrHf rBbr-
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corbr Bo.nHbr)  H noryr icHHble H3 Ha6JCI,qeHI i t i  ,MarepHKol lb lx

MeTeopoJrorHrrecKHx cTaHrIHfi, J.OJI)KHbI 6ntru yBeJIHrqeHbl
(noapo6uocru cr 'a.  I l ] ) ;  Moryr  H3MeHI{rbcf l  t {  HanpreBJIeHHtl
BeTpoB.
' e) Bottuot sot6u u uHrepd)epupoBaHHble croflq.ue aonHbl
M0ryr HMerb ,rvlecro nput HlHxp, fAe H -rnyfii lIa Bo4bl

Ta6ttuqa 7-6
3Hauenun H,,n

X a pa xrep cool)y-)r icHlre r l

PooHoe rr nonoroe nr{o
Auo c l roBt ' ruerrrrof i  urepoxoBarocrr ,n (xarteH-

Haa na6pocKa ,  r .nu6u  KaNrHq r r  i l p . )
.J [uo osep u no.noxpanHJ'uur .

3 h

A t -
+ T L

2 h

f l p u v e q a H r d e .  2 / z - e b t c o r a  B o r H b r  i u r 6 x  n  r \ l e ' r p a N .

4>ue. 7-l

ilepeA coopyx{eHr.ieM B cnoxoiiuora cocroflHtirr B ./tr; II nP
KpHTHT{ecKar rny6i lua (Ha roropofi  BoJiHa p a:6l inaercx)
B ,14. l lpn6nu>xenHbre BeJHsi4Hbr H r;p 5epyrca zz
'ra6n. 7-6.

a) OnpederteHue Bo,utolbuc oosdertcreurt rua coopgctdeHutr
c sepruKattonort ttuqeeort epaHbrc unu ttutteeoi epaHbrc c
liKttoHoil tepyue I : I. fIpN r"riy6uHe Boibr ,neper co,opy)i{e-
HLIeM c ,BeprHKa.ntilorl creuxorl 6onnrue xpurnuecxcfi
(H>ll1p) n npu nporflx{eHHocrr.r creHKH no Sponry 6o-
.,Iee L (l.nuntr noJry,BoJrHur), mor.{a ilrepeA creHr/,ofi rB,o,3HHF
Kaer nurep$epirpoBaHHar croflqafl Bo.r-rH?, BoirHc,B,o,e Boa-
letlcrnue oIIpeAe,rflercrr cJre.Ayrou{HMH 3aBHcH}iocrfl,Ml{.

3nropa ug6nroqnor.o AaBJreH[ff Ha creHKy npu ,ttoAxoAe
rpe6ua ,BoJrHbr K creHr{e firo,Ka3ana na $n,r. 7-1.

llolsoe 6oxoeoe lrs6blrorrHo€ A?BJr€Hr,rre (cnepx rr{,Apc-
crarl{trecKoro), ,aeficr,Byroqee ga I noe. ,4 creHKr.r co cro-
porHbl BffiAeficrBHfl BoJrHbI, o,flpeAeJrflercfl B ToHHax:

R": - l@*h*z!i  @+a) -o' L (7-3)
L  2  2 l '

fAe

4xhz nH
I t " : - c t h - '

2L  
- - "  

L  
'

2h

OnpoxuguBaroqufi MoMeHT 3Toro AaBJTeHHH orH,ocuTeJrb-
Ho roqKu .A ocHoeaHr.rs (na I noe. x a ru):

xH
c h -

L

^,r _*l (H*h*2h)2(H*a) l/ ' .-]
t y l o :  I  |  

-, , ' t - , 1 _  
6  6 1 .

(7 -4)

B Sopt't1',rax (7-:l) n (7-4):
o -  rBeJrr{qnHa rr : l6srroqHof 'o (cnepx f  HApoaTal ' l iqecxoro)

aaBJIeHHfl IJOJIHbI y nOAOIIIBbI CTeHKH B 't;
/ rs  -  noanbrureHHe cpe.qsel ' r  soaHosoft  J IHHHH (r .  e .  nt I -

HHIt ,  Ie; - r fuei i  BbICOTy BOJr 'Hbt nOnOnaU) I Ia{  C, f lO-
r<of iHr, rn ypoBHeM .BoAbI B Jt ;

2L- AJrrrHa i roJrHbr sur6r{  u uHrepQepuponaHHoir  (cron'
ueri) Bor,rHbr B rt;

i - o 6 r " e u u u f i  B e c  B o A b I  Y  r f n s  ( - l : l ) .

BeaHqNuu g.,lel{eHloB BoJIHbr - Bbrcory 2lt I1- AJTHHy 2L

B MeTpax -  , lo i l ) rcK2leTcf  orpef ,eJHTb no I IpHoJTH)KeHiIb lM
?rrn, l rpur{ecr i r r rv l  Qopvynan ra6n.  7-7,  r .de Lpaz- pasroH

rloJ'rHbr B rilr.rro\lerpax -Io nporllBonoJox{iloro 6epera no
HanpaBJ IeHI I lO  Berpa-

Ta6ltuu,a 7-7

. [ Iaur ra  pa3roHa
BOJ IHb I  B  / i , I

Qop:vr1-,r a,[ . ' rq o n p e -r.et e i+{r Br,r corbl l ]o,; l  H bt

Lpas ( 60

3 < L p a 3 < 3 0

2h:0 34v lou=io ,76-. , |

-0,26 
\l tr,rr, (7-5)

2h:0,0208 w' '  Ll) '  (7-O)
(Qopuy ra  AHapenuona )

B Qopruy;re (7-6) zo -cKopocrb Berpa s .uf cerc.
2L

OruoueuHe -I.JIIHbI BoJIHbt K ee BLJcore 
t 

.4JIr HaII-

6o.rrurNx Bbrcor Bo.rIH o3ep v Bo.foxpaHHJIHu{ xo.rye6.nercg
B npe{eJ'rax or 8 Ao 12.

f l  p u nr e q a H rr e. Heo6xorr.t iMo Hrterb B Bi{ty Bo3lvtoixuble }r3MeHe'
I{Hfl  BbICOTbt BO,.tHbt B 3aBl.tCHi\tOCTH OT MeCTItbIX }-CjIOBHt4: l IOBOpora H cy-
xeHrrJI BO/: lOeMOB, H3MeHeHUg HX r,ry6uttUt n np.

e) B\rcora Bclarbl laHufl  Bo,l tHbL Ha oncoc (h J B Mer-

pax orperq,e. i lsercf i  no $opuy;le H. H. dxyriroscKo'ro:
h"  :  3 ,2K Qh)  tg  a  , (7-7)

r,te r( - xoa$$ltqueHr, 3aBl{cfiullrfi or creIIeHII uepoxo-
Barocru or,Koca: 1) .q.JIff r"{a.rKo'ft ,noBepxHocrll
(6eronHrte creHKLI LtJrrl tIJIHTid; 3eMJIflItble IIJIo-

Tr.{Hbr c ,r,ro[leHbrM rrepeAHllilr orrocom) - 1(: l;
2) rlrfl, urepoxonarcfi ,[oBepxHocru (Nameuuan
ua6pocxa LI3 KpyrlHoro pBaHoro KaMHfl rllI'd H3
MaccHBoB) - K:0,77;

a - yror, o6pasyerr,ruft orxocou c rop,HEoHToM;
2h - Bbrcora ,BoJIHbI grrin6vt B Jd,.

Oopmy.na crpaBeAnuBa \JIA s or 14' Lo 45o.
|OCT 3255-46 [9] nepepa6arHsaercq. O nonHosHx Ha-

rpysKax clr. raioKe JI s x H I{ II K I{ ft B. E. n Ap. tlopry'
Bbre r[AporexHuqecKue coopyxeHus, Bolrpaucns1ar, i953.

5. .ll,an.lteuue Sn.rrnrpalrHoHHol'o floroKa

l rsl
a) Crcaa4noe ocHoBaHue. Iae.rreuue $u.ntrpa'qHoHHoto

ncToKa Ha no.-foIIIBy nJIoTHHbMH J.plrno'fo HaIIopHOTO
coopyx(eHHfl (nporu,no,AaBneHI,te), Bo3Be,neHHono Ha cKaJIb-
HOM O,CHOBaHHIi,  B Cilyqae OTCyTCTBHH ApeHaX{a HJIH npl
HeHaAexHocrH IIoCJIeAHefO yrlHTblBaercff rlo Tpa[eIIoHAaJIb-
Hofi enrope ($lrr. 7-2) Ha I noe. ,# .f,,'IHHb'I coopyx{ennn:

H, * H,
P i n : a - b .\ , t

(7 -8)

Bo BpeMeHHbIX Ty 14 H rrIpO'eKTUpOBaHHfi H BO3BeAeHHfl

rpaEHTaIIHoHHbtx nJIoTHH 1933 r. peKcllenAylorcq cneAylo-

uIHe SHaqeHHf a ,
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To6tutqa 7-8
3HaqenHc xoaf{ lHrrHeHra d

H  s u
Xapaxrep

Cxara oAHopo.[ r raq BoIo-
Her rpoHHUaeMa q

Crca.rra c He3Hirqr{TeJIb-
Hb t rv tH  HenocTaTKaMl r

Cxa .na  cHJrbHo rpeuuHo-
BaTa  g ,  y  cHneHHO r leMeH-
TtrpyeMa rr 3/1- l

| l 2 5 < . H

I  r3 - l  2

2 , 3 - , 3  4

3 / 4 -  1

| , 2 - 2 , 3

f lprrne4euuue n .ra6.n. 7-B sHaqeHuq ,IJr Kos$Oruu-
eHTa f l  crr l{TaroTcfl  B HacTOflUIee BpeMfl npeyBenHqeHl{brMH.

M. M. fpHruu,H peKor\{eHAyer onpere.rrqin- rbH.nurpauuon-
H,oe .{aBJreHHe Ha noAorrrBy nJro,rnH .lrr$QeperruupoBaHHbrlir
{ IyTeM, yqHTbrBaq oTAeJrbHo BJtHfiHHe HaIHr{!1f l  I IeMeHTaUHI{,
ApeHax(a v qy6a BBeneHHeM roeQSll,queHra a1 r.r or-
AeJIbHO -rBJlI{fHI{€ TpeUIItHOBaTOCTH CKaJIbI, HeIIJTOT;HOCTH
B KOHTaKTe KJTaAKII C Hei.i V T. n. BBe-leHHe\{ KO3d$HU!1er{_
ra  a2  (Qnr .  7 -3 ) :

Ps:  (+.

B 3ABHcH'\ {ocr l l  or  KaqecrBa uIBa
KaqecrBa cKaJrbI  peKoMeH-lyeTcf l
0,9,  a 3Har{eHr.re xorQ$rauueura
ue\reHrauuu 6part  u,g ra6;r .  T-9.

-V nO,'lOIIIBbl fl,r-IOTI{HbI
npl'IHI'rMarb o.2 :0,7 :
a.i npI{ HaJTHqHH 3y,6a

t -
I

I
I

I
I
I

Ta1ttuua 7-9
3naqeuxg Ko30$rrrIH€Hrz dr

Kaqecrso  cKa ib t  ocHoBaHuq

onHopo.4Haf l  BOAOHenpoHrrua-

c He3Ha qHTe.rrbHbIMt{  He.nocTaT-

Cra . t ra  c r . { J rbHo  rpe lq r lHoBaTaq

a 2 b ( t , H + 2 H r ) .

Anyum

L n l r  l . *' I

3naqeHee
xoaSQnt tneura  a ,

H,b l  , ,  : Cxa;ra
er laq

Craaa
K A M I {

a

I- T

ql

(.7 -9\

0 ,  1  - 0 , 3 5

4 , 2 - 0 , 5
0 ,4 -0 ,  7

t

6oix

>
l|unus denoeccuuz * _ _

D  ' l  - l  .  L 6 - . a
r ; l r
l : r l

f i r /2P

izE

I
I
I
I
I

6n
(+n

Q I 1Ttr l f lE
I

Que. 7-4. Bodocttueuan
QaOTUHQ ttl HeCKA.LbHOJ.4

octtoSaHuu

a-cxeMa nrorr.tnbr; 6-snrcpa nsne-
r l lHBarculefo, [aBneHuf l ;  s-3nlopa

$nnrrpauuonHoro .!,aBJteHr.tc

tY an toE If lngs4 f?a

gs

b
@ue. 7-2

-->|

c l : ue . ; ; - - : )

Vl'' 
u\r b
- T  - -

' ; "  
I  

' g .
d  

- t . / z t  
t z z . / . y ' l

{2'
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6) Hecrcattouoe ocHoBdHue. Cxenaa onperereHuq $tr.nur-
paUHOHHOTO A?B;- I€HHfl  npI{BOlHrrC9 Ha npH'vepe BOAOCJIHB-

Hofi nnorLIHbI Ha HecKaJIbHoM ocHoBaHI'II{. Jntopbl AeucrBy-

roulltx Ha Hee B€pTHKa.r-lbHbIX H I,OpH3OHTaJIL'HbIX CI'IJ] .4aHsI

Ha SlIr. 7-4. Ha cxeue o,u.HHM H3 MeroAoB' n-PlB-9l.eHHbIx

B r;. 18, nocrpoeHa IIyHKrnpoM nllf ltnfl I '2'3'6'7'8'9'10'

1 1 '  I2 '  13 '  Qu.nrrpauHo,HHoro, IaBJIel {Hf l  (nuesouerpHrlecKaq

J IHHH' I ) .
B e p r  H K aJI  b HrbI  € ct ' tJ I  bI .  Baseuuearculee AaBJIeH'He

(sa I  noe.  z nnorHuu) Pa Ha I IotrOlXBy BO.]OCJIHBa paBHO

(Qur.  7-4)  nJlouart{  eI I IopbI  Q :6/V - l l rv-1!r ' -6v 
"

KBaAparHbIX luerpax, ytrluox<eHnofi lq T - o'6leusrrfi Bec

eonsi e rf nt. Op.luuarlr snlopbl 9' onpe.u.eJlflIorctt KaK

r"rv6ltttut coorBercrBVIOUlplx T'o'qe,K IIqA3eMHO'I'O KOHTypa

(r. e. uoAorunn) eoAocrl'Iea, cqllTaeMble sr JruHLlr4 0-0 -

JILIHLL' :  pacqeTHoro,VpoBHtt  HH)KHe'ro 6seQa. OU. i lnrpaUUoH-

i ioe AaBJIeu,ue Pt  p&'BHrc nJIoluaAH 3i l Iopbl  Q":6/ /  - l l I

-11/ / / -6/ / / ,  yr"oxeHuof i  Ha T.  opAuuar 'a 3nlopbl  S)"  o ' r -

pe{eJlflercfl KaK paccro'fHl' le or pacqerHoro ypoqlq HIIX-

uero 6leQa (aunur 0-0) Ao nbe3oMerpriqecKoft J1r4Hr4H,

B3fiTOe B ,Merpax, Ha BeprI' lKaJIH' npoBe,leHHoH '{epe3

pacc.MarpHBaeMyrc ToqKy Bo' i loHenpoHl{rqaeMoro KoHTypa'

flo.nuoe AaBJIeHHe SulurpaquoHHoro rlloroKa Ha rIo.4oIUBy

nJIorlIHbI paBHsercfl cyMMe CHJI P q:P6-{P7, a noJIHafl

HHTeHCI,IBHOCTb A?B;1€HI4q (.lan,reHue Ha I ldt [l'o'IoIrIBbI B

roHuax) paBHa A" ' I r  ; ln6ol i  ToqKH noA3eMHoro KoHTypa

cyMMe coorBercrBylolqHx opJ,I{Har o6eHX gnlop, B3flTbIX B

Merpax.
B^saeuu'eaFolrl'ee Pa v $n.nrrpaUlloHHoe Pg AaBJIeHI'Ie Ha

Bolo6ofi onpeAe,,lqercq aHaro'rI'IsHbIM clloco6o'M. B [prr-
BeAeHHbIX Bbr[Ie COO6rpaXeHHflx flpeAn6tllaraeTcq, qTO Ape-
Hax noA coopyx{eHl{eM 3auJrr4nrcfl 14 He pa6oraer.

Ilpra uoprrlaaluofi pa6oTe ApeHax{a flo.t coopyx(eHI.IeM
gnlopa Sr.r"ntrpaqHoHHor'o -r,aBJIeHHfl 'Ha no'rollrBy coopy-

x<eHl{f 6y.uer Metrblue B i3aBucurMocTH OT noJIO,X{eHHs Ape-
Haxa; B3BeIUHBaIOXIee X{e -IaBJIeHue BoAbI oT ApeHax{a He

3 A B H C H T .

f  o  p  l i  3  o  H T  a . r I  b  H b I  e  c i ' I J I  b I .  fop l tso .HraJ lbHoe AaB-

Jreitre @Nnsrpau.HoHHo'fo noroKa Qt, 4eirclnyrculee Ha
rlacrb rpaHu nepeAl{efo zy6a 3-14, u LaeneHue roro xe

noroKo Q+, ,ueficreyrouei Ha qacrb rpaHu 3:4 (Qur'

7_.4), onpe4e.trslorcs Ha ocHoBauuu coo6palKeHl{It, npHBe-

AeHHbIX BbIIXe npH OnpeAeJIeHIII{ Op.(HHaT B3BeIXHBaFOUIeI\o

H SuunrpaqlloH,Ho,ro AaBJIeHHT.
B,raciHocru, noJIHo,e ropH3oHTaJIbHoe Slt"urrpaUI{oHIIoe

AsBr'rOHH€ B rlnP n ToqKe 7 pavno no a6co.nrorsofi BeJIII-
qHHe norHoMy BeprHKaJrbHoMy (nsneruunarculelty lt $u;ll-
rpaquouHouy) "d,aBreHlllo , B ?Iofi xie ro'qKe' r' e' paBHo

cyMMe op,u,uiHar 7II-ilII-7Il'-7 
\' 

" 
*arpax. Cuulu Qe'u

Qn, a raKx{e cliJla Qs (ropilsonrailbH'oe naBJIeHI{e Qnlnr-
parII4OHHor.O IIoToKa Ha IIfTy no4o.6or) onpeAeJlflIoTcq aHa-

J IOf  HqHO.

6. .ll,an"tleHHe JIbAa

[10]
a) O6ryue UKaBaHun BosAeftcrelrs Jle-lflHoro noKpoBa

Ha rnAporexHHqecKHe co'opy)KeHI-lq Mor)'r 6ltru pa3Ae-

.rleHbl Ha CJIeIyTUI'le: AI'I'HaIIHqeCKOe XaB.'IeHHe nplt yAape

CeO6OAfiO nJTaBaIOUIHX ";Ib,( l tH; CTaTI.IrJegl ioe . laB!' IeHLIe

JIeJ.f lH,o|o ' t IoJIg Ha coopyx(eHHe noA BJII, I f lHI-Iel l t .  BeTpa

HJrII  TeqeHHfl H npH TepMHr{ecIoM paci l IHrpeH}IH CIIJIO'IXHOrO

Jrelf iH,oro nor{p.oBa; IdcTrHpaloulee Bo3AeficTBLIe npg ABII}Ke-

HHII JrbAa TBAOJIb nOBepXHOCTLI ,efo conpl-IrKOcHoBeHHq c co-

opyxeHLIeM; BeprHKaJIbHbte (n'o4ltltuaPUrIIe, BbIAeprIiBaIo-
UIue) Bo3AeficrBHfl rlpH ,KoJIe6aHI{H ypOBTIfl Bof bl rI0A

JIbJ,O'M, npHMep3UIHM K cOopylKeHHI'o.

Ec;rn ypoBeHb BoAbr xo. le6.nercq H reAf lHof i  noxpoB no-
cTof lHHO B3JraMbrBaercf l  HJrH ecl t t  l IpH npoeKrr{poBaHr{I r  co-
opyxeHII f l  npeAycMoTpeHbr cneI IHaJrbHbre Mepbr (HafHerJ-
Hr.te clKaTo,ro B,o3Ayxa, nocToflHHaq oKoJrKa ilbf,a H T. n.)
flo 6opr6e c reMru IIJIH HHblMrttr eosAel?ctnItftMrH .:IbAa,
TO nOCJreA[rHe MOfyT He yqi lTbrBarbcf l  npH orcyrcrBHH
B 3aAaHrrra Ha npoel{TupoBaH}te coopyx{eHl l r  ocoburx
yKa3aHr,r i i .

l{sflaraelurre HHXe Mero.{,br onpe.ieJrer{Hff .rrero'Bbrx Ha-
fpy3oK pacnpocrpaHqlorcf l  Ha coopy)KeHHfl  Bcex KJaccoB
(upn orcyrcr ,Bl{H Hafpo' tuox{eenat? Jb. I I ,a,  3aropoB H T.  n.) ,
i lpHqeM AJtfr coolp])KeHHii I x.nacca noflyrieHHbre
BeruqH,HbI JreAoBbrx Harpy3oK Aoi t )KHbr 6stru npoBe-
peHbl  H46r ' I IoAeHunMV B HaType I l  oI IbITaMII  Ha

MOAEJI'IX.
6) lunauuqecKoe daetteuue Ha coopAetcenue (P) B roH-

Hax npH yAape r IJIaBanulHx JIbAHII .  f lepeMeuiaeMblx Ber-
poM url.r rer{eHHeM Iro cB'o,6o.a.Horl Bone, o,npe.lerqercf iIo
cJrerylourlrM Qopl,ry.nar'l n. A. Kri'sne{oBa:

I  )  npu Hai lpaBJIeHHH ABLIIKeHLIf l  J IbAHH, 6ausxort  K

HopMaJrH K Qpoury coop])K€HHr (yro.n Mexi . {v QpoHrou
COOpyxeHVn U HailpaBJIeHIleM ABIIxeHI'lt JIb.f,IIH ? :80'-:-
-: 90")

Pt :Ku a{  n ; (7-10)

2) npH HZIIp&B.r'IeHHH nBHxeHHfl JIb.rHH IIo.l yr.nolt I <--

<80" x $poHry coopy)KeHlzfl

Pt :  " "  l /
( 7 - 1 1 )

rAe u --  cxopocrb . {BLIX(eHf iR JIbAHH n nf  cex,  3a-

BHcffi lIas OT CKOpOCTI'l TeqeH'llf l H CKopo-
cr l r  BeTpa;

D -  ro"ru luga J lbra B .M, npLIH! ' l I ' taeMaf B 3a-
BH,C.HMOCTH OT yCJICTBHfi rasntlq ero pasHofi
60-80% or Hau6o:tsuler i  I I3 Ha6;rrc. :en-
Hbrx ,L'{f .aauuofi r{ecrH'ocr}l 3a \lHCfO-

JrerHHri  t tepHor;
b.- Attu:ua (uo Ha,rIpaBJeHHIo 1nt'tx<eHlia) lt

IXLIpHHa (nO HanpaBJIeHHIO, nepI IeHI i l I { -V-

JrfipHoMy K -{.BLIxeHHFo) JIb-l.HH B il, npil-

HLIMaeMbIe B 3aBHCl{ \4OCTII  OT MeCTHbIX YC-
JOtsHft:

I b

fl.ra npecuoBo.[,Horo nb.ll,a

y. lb := ' t .62 
'

3Haqenuq xoaQSuqueHton

v cerc mf nB

4 , 3

I n

c u l , -  KogSSLIqHeHTbI,  r IpHHHMaeMbie no ra6n.

7-10,  npuqeM K u  c -B ceK r lus ;
p - orHoureuHe -rpqroHoMerpI{qecKIIX QyHxunil

f c o s 2 ' ; l  -  -  - .
. yfJla tL 

*-, J 
, IIpHHI'IMaeMoe no ra6:.

7-l l 
Ta6nurqa 7-to

3HaqeHuc xosr$r$uqueHToB K, c, i.

Ha yponHe saqalnso l t
craAHI/^ neAoxol,a npH
KOpOTKOM nepHoAe noTe-
n.trbHus (o.r.:200 min2) .

Ha HaHsbIcrIeM YPoBHe
neAoxoAa HJIH Ha ypoBHe
HaqaJrbHofi craAnn neAo-
xoAa npH AJIHTeJIbHOM Ta-
flHHI{ (i.*:100 mln2\ '
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Ta6nuua 7- l  I

3HaueHun 1.r

B eJl  t t . r  Hu a
yrna g
ts fpaa.

Coor rer -
c T B y -
rcuee

3 H a  q e H H e

cos2l
'  + n2,,. 6 Y

f l  p u  u e  q  a  H H  e .  E c a n n p a r b c o o p y ; , K e H H f l , B o c n p u u n \ r a l o u a s y n a p
Jtb , [HHbt ,  HaKJroHeHa K ropH3or r ry  no . {  y rno \ t  a<80. ,  To  HopnaJ lbHoe K
Hei i  l ] .aueHue Pa:  Pos in  a ,  a  ropr . r3oHranbHar r  cocraB, ' rs rcUas ero
P"o:  Pos in2a.

e) !,ae,teruta (P") d ToHHax, BocnpuHuilaeiloe coopA-
trceHuetil. or HatsaJta ttednuoeo no./19 llcJretrcrBne Berpa I4,rrH
TeqeHufl,  onpefe"rrrrercf l  no Qopuy.tara:

I )  npu ,tJnHe JreAflHoro rroi ln no HanpaBJreHuro ero
rBHX(eHHr Li l  200 n

PH :  pB  : (o ,e  +  * r )  
azB ;

2) i lpu .I . l i rHe ireAflHoro rroirs no HanpaBneHitro ero
,-'r.EHXeHHfl L)l 200 a,t

D  -  n R  -  l c _  
I  8 o o  \  - . 2  Df H : p t ' : i r -  

,  ) r ' o ,

(7-12)

(7-13)

I-J.e p - J,aB.reHLre IeAqHOfo noirq, npl ixotf lueecfl  Ha
I noe. , ,  efo uupuubr, B ?;

,B - ruupl iHa r 'reAflHoro IroJrs B HarlpaBJeHHH, nepneH-
.4hK]-.rflpHoM efo ABI{}KeHHrO, B trt;

0-cpe-lHfl f  cKopocTb TeqeHirf l  no,A .;rbl1oM B i l lceK.
t lpu orcyrcrBHH TeqeHrrf l  rrpHHHI{arcr eerponofi  Har,oH

npfi  t) : l  t t  lcet. ' -
e) Craruqecxoe )aetteuue tednttoeo noKpoBa octtedcreue

eeo TepJyruuecKoeo pacuupeHun (Pr) a rfnoe. Ju c[rpeAe-
,''IfleTCS:

l) rtpu nporfl]r{eHHo'crn L, JreJ,rH,o,ro noKpoBa .Mex{Ay
coopy)KeHHeM I{ npoTr{Borro.rroiKHbrr{ eMy }'nopoM IroKpoBz
.(no Hopr'rai l I4 K coopyx<eHnro) Me,Hee 50 n

P t : 0 , 9 b ( / o *  l )
* ,u + r)', (T-14)

f A e  o -

, ^  -

ToaqfiHa JrbAa B Jvt, npIIHI{MaeMar uatr6onurefi
r4z Ha6fito,leHHbrx 3a t'rHoro.nerutti'r [epHoA;
Han6o.nsuree Bo,3MoixHoe HefipepbrBHoe noBbi-
uJeHHe TeMrIepaTypbr d're.trrHo,fo rroKpoBa B rpa-
I)/CaX B Teqe,HHe S qaCOB, npHti lrMae-\1Oe paB-
Hbrr\{ 0,35f, rAe / -  noeniuenHe reMneparypbr
BO3.])-Xa 3a 3T,OT )Ke rrepl{OA BpeMeHIl:

s - HaHHeebrroAller?uaq AilITe./'IbHocrb HenpepbrBHo-
f  o noBbrrrreHHfl  TeMnepaTYpbr Bo3]yxa B r lacax;

i lp!1 oTcyTcrBI- IU i {eTeOponorLIqecKr{x laHHblx o
tr, 6

Be i r l l qHHe s  cJ IeAyeT  r lp i {HuMaTo 
; : - ; ;

2) nprr r-ipcrrrxeHHocnr L n Jre-f f lHoro noKpoBa or 50
Ao 150 .tt -flo T a6n. 7-12, ts Koropoll .{aHbI BeJIHqI{Hbl
AaBJreHIrfi Jrb.ra (P" ) e ycJroBnflx uau6o;ree rq)Ke.Tblx reN{-
r reparypHbrx H3MeHeHHr l .
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Ttt6nu4a 7-12

Toarunrra
Jte,[gHof 0
noKpoBa

0 B l v l

1 , 5
1 , 2
I , 0
0 , 7
0 , 5

C r a r  H . i e c x o e , t l a n . r r e H H c

B f f i lnoe.  , {  RcJrer lcrBHe

1Pr . )  aeannoro  noKpoB€

ero  TepMl . tqec t :o fo  pJcurHpe l {Hr l

Ln

28
20
1 5
1 0

7

39
25
l 9
1 3
8

47
30
23
1 7
I t

1 0

55
36
27
20
1 3

[ I  p u v e r{ a H u e- Beauqnga ^asnerlr{r l  Ha coopvr+ieHre He .[or- l i f iHa
npHHHMarbcr  6oature f i ,  qe l r  P=ra ,nd  B0 ,  r ,u .e  oarn- f lperen  npoqHocr l . l
r rb . la  Ha c )Karue,  Bo -  u :Hpnua QpoHra HenocpercrBeHHoro  cor rpuroc-
HoaeHHs Jrb.[,a c coopyr+(eHueM.

d) Hcruparculee oosdertcreue nuda. flpnneunrcrcn cne-
I{I{anbubre o4e)r{Abr, au6o ycrofiuunue ilporuB Hcrl4paHiifi
JlbroM, nu6o rto'gBoJrflIo,urue JretKo 3aMeHqrb ldcrepry]o
cAe)Kl]y.

e) BepruKa,lrbHoe Acu.eue (P") s roHHax, neDetraBaeMoe
orAeJrbHo crofltrluM cBarrM H cear?HHt\,I Kycral,t, npHMep3-
IIII{M K HHIM JIeAflHbIM IIoKpOBoM npH noBbI[IeHHH ypoBHs
BoAbr rroA HHM, onpeAeJrflercrr no $opmy.rre n. A. Kys-
HerloBa:

300 b2

5 0 0  '
l n -

d

(7-1s)

rAe o - ToJ' i lqHHa JeAflHo,ro i loKpoBa B i l ;

d - Luaverp cBar4 HrTr{ onopbr B tyt; npu lpflMoyro.nb-
r Hofi Qopue o'nopbr co cropoHa-Mv a u b se,rrurlv-

. . t /
Ha d npaHnuaercf l  panuoi r  V ab .

f I  p l t  u e q a H us.. 7. Hopuut. onpererrrrculue.rr.aBneHlre Jtb.u,a, [epe-
CMaTpHBaIOTCg B CTOpOHY HX {HH/KeHHf f .

2. I l  pu rra rHqHH coorBcrcrByroulr.rx sa6.n r.oaesuft ,  ue o 6xo.u,nv o no nb 30-
BaTbCt HX pe3ynbTaTaMH nJIf l  Onpen,e,leHI' l t t  Be, ' lHt{ l ' IHbl . I laBJIeHll f ;  r ' Ibn,a,

7. \auneHue HaHocoB

a) KpgnuosepHLrfTbLe HaHocbt (necuauue r{ ttecqaHo-
fpaBeJrucrnre). !,ae"rreHl{e raK4x HaHocoB onpe.{efiqercff no
o6nrcunr\r Qopuyrav AaB"rIeHHr cbrilyqux reJ c yqerotvl
B38CIIII , IBAHHfl I IACTHU BO.[ 'Ofi  .

Que. 7-5. ?nrcpa nonHoeo daeneuun eodot u HaHocoa

PB

6) Menrcue H.eHocbr. (mearuafiuure
HH, KoJIJIoIIAAJIbIHbIC IIACTHI{bI) .

3ror BHA HaHocHbrx orJlo,x(eHHri
Maccy, f lO MexaHHqecKHM cBoficr,BaM

qACTIIUbI f l f lA H rJII{-

[rpercraBJrner co60Ii
[pH6flH)KaFoluyrocfl K



HirrencnnHocrb AaB.IIeHI{n HaHocoB Ha
n'OBepXHOCTH HaHOCoB IIpH neprltxarruUOli
coopy)r(eHnfl paBHa (0Hr. 7-5):

(7-16)

r4e ?H -  yro. [  iBH]rp€l ' tH€ro TpeHHf HaHoCoB.

D,ns npeAe- ' r t 'Horo cocrof fHHq (upu ?s :0)  [pere. I lbHaf l

MaKCHMaJIbHaf I {HTeHCI{BI{OCrb AaBJIeHHfl  paBHa:

.gmax :  
' [ ,  

. I .  (7 -17 )

Snnpa noJlHofo AaB.IIeHHfl BoAbI 14 HaHoc,oB firMeer BHA

rparIeUHH (QHr.  7-5)  c BepxHI4M ocHoBaHHeM, paBHbIM:

p t :  ^ (  h r ,  ( 7 - 1 8 )

H I {HX<HHM OC'HOBAHHEM

Pt: 
^( ht * ' [ ,  hz,

fAe '[: I r f us - o,6leltuufi rBec Bo.ilbl.

(7-1e)

B gr'ofi 3nrcpe yql4TblBaercx rllApocrarHqecKoe AdBJI€HHte
SOAbr JIMIlrb OT C4Off BOAbI HaA HaI{OCa,MIl; 'BsBeIIrrHBaIOUlee

AaBJ'reHHe or BoAbi yqreHo B BerHqHHe O6le,uuoro aeca

HaHOCOB T t r .
Bos'MoxflIaq Bblcora cJIofi orJrox{?l,BIIIHXcf HaHocoB 'B Bo-

n,oxpaHHJIHuIe oIIpe.[eJIfiercs Ha ocHoBaHHH CneqfiaJIbltblx

rl '{AponoruqecKllx pacrleroB (crr,r. nanpuMep, f . 14. LUaMoB,

Pequue HrsHocbl, fu4pouereol{sAar, 1954).

8. Aan.neHLIe Berpa H cHera [12] H [19]
Berponar HarpysKa Ha ra4porexHHqecKI{e c'o'op}x<'eHlarg

*r HX 3JIelv{eHTbI npL{HI'{MaeTcq B coOTBeTCTBHH c |OCT
1664-42 <<Pacqer crpol{reJlbublx xoHcrpvtii lnft. Harpysxa

BerpoBaf i>.
C,Heroeaq Harpy3Ka Ha ruAporexHHqecKHe coop j)KeHllrff

H lrx gJIeMeHTbI onpeAerqercs B coorBerc'ITBHI{ c OCT
90058-40 <<Harpysra cHef oBaf i>.

9. CeficrvrnrrecKue HarpysKH [20]
a) Cutta se.rnrterpnceHufl n pafioHax uJrH IIyHKrax rHA-

pocrpol{TeJIbcrBa,oqeHI{Baercf l  cef icvtu,qsocrblo e 6arnar
uo |OCT 6249-52 n np[HHMaercq IIo K?pra'M ceficnrnqe-
cKoro pafionupoBaHun reppuroprurn_ ICCP vrrr no cnPIcKy
ocHoBHbrx HaceJIeHHbIx nyHKroB CCCP c yKasa,HHeM rlpu-
Hgrofi .EJrrr HHX ceficMutluocrn B '6a.rurax [20].

B ta6.n. 7-13 npt{Be.[ena IIIKaJIa A.rlfl orpeAefleH[a
cI{JIbI 3eMJIerpficeHHfl cericuo'uerpoM B c'oorrBercrBaI'I c

'- |OCT (1249-52
Ta1ttuqa 7-13

Cnra seMrerpsceuuc
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)r(HJIKOCTII. vrO.n
o6reusruii sec
1,3-1,4. r l t ts.

Cu.na eeu.nerpn-
c e H H q  B  6 a a r a x

BHyl'pcHIIero rpeHttfl fH 6.;-iI l,3oK K HyJIlo,

TH rrprr l l r rMaercn paBHbIM npu6.nusureJlbHo

r.ny6nue /y or
HanopHof i  rpaHHr

p: Trr ), tgz(rt" - 
+),

! [ar curaa.nrnoe orHocl ' trerbnoe cMeulenHe
cQepuuecroro  YnPYroro  MaqrHHKa

ceficrrorrerPa -v(-t B ul.il

IIEPBbIN.

nun i -0,50.
2. l l ruecrax, rre orcyrcrBylor ceilctulor' lerpr.r. cu.'ry 3(

cneryer on$eae.nRru a coorBercrorrH c yKa3aHHflMH |OCT

f naporbxaHrrecKHe coopy)KeHHrr c pacuerHoi t

[ I  p u r"r e q a H rr c. l .  r \ lasrnrrx Hr{cer neprro.rt  co6crRessurx KoJre-
r f t  I=0 , l25  cex .  u  , ro rapx{ rnuvecxr ' r i i  . leKpe i l {eHr  3ar ! ' xauug xoee6a-6anuft  T=0)25 cex.  u

OrCyrcTByIOT CeHCMOlr leTpl . t .  cH. ' ly  3eMncTpc
r / \ / - ' t ' A o n o  < o

2. U MeCTax, r. le orcyrcrBylor cericMolrrerpl.r.  cH.'ry 3eMncTpcceHHc
cneryer  on$eae.nRru  a  coorBercror rH c  yKa3aHHf lMH |OCT 6249-52.

c e H c M H g -

HOCTbT.O S 6 It MeHee 6aenos ocyulecrBrqrcTcfl 6es cne-
qHa.nruui anrttcel icr{uqecKHx rraeponpunrnfi  .

Vroqueune cel"rcuaqnocrn rryHKTa crpouTgrtcrBa npoH3-
Bo'AHrcr Ha ocHoBailr lr  Kapr ceitcuuqecKofo r{t iKpopaiionu-
poBaHHfi.

cerlcrvi lr .{ecr(oe MilKpopafionnpoBaHHe reppHropnfi  crpoi4-
TeJrbcrBa n Hace"teHHbIx Mecr npoi.I3BoAHTcfl no I l larepHa-
JraM, xapaKTeplI3yrourHM $aaltxo-tvtexaHHqecKIIe csol'tcrl,a
rpyHTOB, reOrOfIil{eCKI{e H fH'IpOreO.{OfIIqeCK}le yCJIOBIifl )1
perleQ MecrHocrz; peKoMeHAyercf i  HcnoJIb3oBauue [rare'
pr{aJroB ceftcMo}rerp;{qecKHX Ha6JI10.l.eHHiIi II CneIIHanbHblX
uccJIeAoBaHHfi, ilpcBctrIlMbIX B IIerqX nOJIyqeHHfl XapaKTe-
pr.rcrHKH ceficMriqecxHx csoficrB fpyHToB.

flpu, orcyrcrBHr{ Kapr ceficMf,Iecxoro rtuKpqpafioH,lrpo-
BaHrnf B pafioHax c ceficuuqH,ocrblo 7 6affos I4 6olee
yroqHeHne cer'rcttHqsccrn nJ'IouaAKH crpol{TslbcrBa Mox{er
irpo,u3B,oAHTbcfl B cropoHy yMeHbueHHfi HJH yBerHqeHHfl
Ha I 6a"nr no r{arepIIaJIa}t o6ultlx HH)I{eHepIro-reororntle-
cKHx vr ru,u.poreo"'IorflI{ecKnx HgbIcKaHHfi t4 no cor.flacoBa-
HuIo c vrBep>K:arcuteri fipoeKr aucranqueti. llpu 3ror{
CJIE,4YCT YIIHTbIBATb, qTO HAH6OJIEC YCTO'IiTIHBbIIT'IH S CCfi-

cMI4qecKOM OTHOIUei{li l i  rpyHTaMI{ flBdTflIOTcfl HeBbIBerpeH-

Hble CKanbHbIe n nOiIyCKaiibHble ,IIOPO.X,b[, a TaK>Ke n"r' lOr-

Hbre r(pynHooSnoluoqHHe rpyHrbl.
He6raroupHfiTiIbI\tH s ceficMI,tqecKoM orHollleHI'{H flB-

.rrIgIIOTCfI HaCbIIIIeHHbIe BOAOIT rpanuftHSle, necrlaHble i{ fnH-

Hllcrbre (r*,taxponop::crue), a raKXte IIJIacTI{qHble, TeIry*qHe

fJrHHHcrbIe (ue "rraxpoilopHcrble) rpyHru.
He6"naronpHflrHbI\{H s ceficMHqecKoM orHoIIreHIiH yuTc-

BuqMH yqacrKa tBJfiIorcfi: cHJIbHo pacuaeHeuurtfi petreQ

MecrHocrn, o6putsncrue 6epera, oBpafH, )'uIeJTbs 14 Ip.;
BbrBerpeHIIocTb I{ ct{r-IbH3H Hapy,rIIeHHocrb ncpoA s_usaxo-
feoJorHqecKl iMI i  npoqeccal ln;  paf iousr oI io.T3Hef i ,  06na; ioe,
,ocbrllefi u rrJIblByHoB; 30HbI, p'OCIO.,-IO)KeHHble'n6"ltt 'tSH JIH-

nnf i  rexroHuqecKux pa3pbIBoB.

llpu Heo6xorHMocrff crponrsrlbcrBa Ha raKux yqacrKax

AOJIXHbT 6nft OCyqecrBJIeHbI .MeponpHflTEq IIo o6ecneqe-

sun ceficuocrofixocrlr co.opyxesufi corrracnc oco6blM npc-

eKTaM (ltuxenepnan no.4f oIoBKa yrlacTKa, cneul{aiibHbIe

KoHcrpyKTII'BHbIe MepcilpHHTEq [Io ycI4JIeHHIo coopyxeuurl

r,r  Ap.).
llpu yroqHeHI{I{ ceficltnqsocru }qacrKoB crponreJlbcrBa

AoJrxIIbr yqE{IIBarbcff xaparKTepI.IcrHKH ceficMHqecKHx
ceoficrs rpyHToB, fiBJIflIoIrIHxcr ocHoBaHHeM AJI1 sTltx co-
opy>xennft.

6) Pacqeruan Benuquva ceilcuuqecrcux cuJt u+epquu.
I[pu p acuere Koucrpyxqn,Ii rnApo,rexH nrlecK]Ix coopyx{eHnH,
B03BOAHMbIX B CefiCMHqeCKHX pafiOHaX, KpOMe O6lt '{HHX
sosAeftcrsHfi Aonli(HbI yrlHTbIBarbcfl ycJloBHbIe ceficuuqe-
cKI{e cHJIbI I{EepIIIIH.

Pacqer BeAercs B'npernoJlox{eHHla crarl'lqecKofo Ael{cr-
Blrfi ycJIo,BHbIX ceiicvuqecKux c[lJI ]IHepulIIl, Hx pacnpere-
JIeHHe npHHIiMaeTct B coorBercrBHI4 C pacflpe.le":IeHHeM
HarpysoK (vracc)

flpn rtpoeKrHpoBarun r]IflporexHI{qecKIIx coopyx{eHIIH
CJIEAYCT YTIflTHBATb, qTO CEftCUUIqCCKHE CH":IbI MO|YT HMCTb

. l t rO6Oe FIanpaBJIeHI le.  PaCqerHl t 'U f fBi I feTCf TaKoe HanpaB-

JIeHHe cef ic lanqecKnx Harpy3'o 'K,  Koropoe uau6olee onacuo

AJIf l  COOpyX(eHHs npH AaHHOM HaIIpaBXeHHH OCHOBHbIX

AeficrBylouHx CHJI.
PacqerHaq BeJIIIqIiHa ceftcmuqecxux cH{I HilepqliI{ onpe-

AeJlrrercn no Qopnl'ae:

S : q K . P , (7-20\
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cei icrrrnqecxv r i  xoe$$uqxenr (npnuuuaercn no
ra6r .  7-14) ;
Ko3QQtrqrreHT, 3aBlrcqulu,ii or AHr{aMulrecKux xa-
paKTepr{cT,t{K coopyxeHr.tq HJrH ero sJretvreHToB, a
TaK)Ke or xapaKTepa ceficMH.{ecKr.rx Bo3Aeftcr-
BIIr i ,  npHHHMaercfl  t to ra6Jr. 7-15;
ctlaoBble n,ogAeficrnvt R, 3aBHcflIrIHe roJrbKo oT
r{accbr (nec gJreMeHToB coopyx(eHrzfl; H?fp;v3Ka,
Bbr3brBaIou{afl npH ceficMu.recxHx roJ'rr{Kax IaHep-
r-(uorrHyro cHJry, cpe3brBalouyrc vlrv pacTflfHBaro-
uyrc aHKepnbre coeAHHeHLfl,  M T. n.).

Ta1nuqa 7-14

3HaqeuHc ceficrrruqecxoro roa$SnqueHra Kc

Pacqer r raq  ce i i c l r l . r , * rocru  s  6a . ' rJax

f l p r . r u e q a H u e . . l l a s  c o o p y > r e n r r f i  I .  l l  n  I I I  r a a c c o s  B  3 a B u c u -
Mocr14 or ceircvuqecKux xaparrepr,rcrr lK rpyHToB aonycraercf i  yrorrHf,Tb
cef icunqecxur l  xoa( rQuur {eHr  K"  Ha ocHoBaHuH MarepxanoB cneuHanb-
sslx usncxaHgfr,

A.ns 6arueH y Apyrux rH6KHx coopylKeHuii peKoMeH-
AyeTcrI ofpaHHrrHtsaTb BerurrHHy pacqerHofo'nepHoAa co6-
CTBEHHbIX KOJIC6AHHfi 7 gHAqCHVflMVl

- i lpln pacuetHorl cep'icrunquocru 7 H 8

6a"ruon;

- npH pacqerHorl ceficMHrrHocrH I 6aruos.

g:9,81 uf cercz - ycKopeHrle
coopyxeHHfl B rI .

3Ha,reHug KoeQ0ltt{HeHra a

oHJIb! TslKecrH, H-

Ta6nuqa 7-15

Xapaxrep paccqurbrBaeMbrx coopyxesufi  r ,rJru HX
SJIEMEHTOB

Coopl'xeHua vJrH Hx gJreMeHTbr, KpoMe
yKa3aHHbrx HH)r(e B HacToflrrlefi ra6,rnqe

Brtcoxlre coopyxeHr{s: BoAoHanopHbre
6autHtt,  BbIcoKHe onopbl MocroB, BbIcoKHe
IIoAnopHbIe creHbI, BbIcoKI{e xene3o6eroH-
HbIe, 6eroHHble H KaMeHHbIe nJIoTHHbI:

a) y nepxa coopyx(eHnff Bbrcorofi  F/.
6) y o6pe3a SyHAaMeHra coopyxeHr.rq .

n) Ha [poMe)KyroqHbrx slrcorax lz .

Pacnopune KoHcrpyrrrr.rn (apxu r{ cBoAbr)
MecrHbre coeAr,rHeHlrs or.uenbHbrx qacrefi

coopyxeHufi :  aHrepHbre oonrbr KoJroHH, Seprrr,
apoK, HerroABr4)KHbrx onop nponerHbrx cTpoe-
HHfi MocroB r.r r .  u. (xpoMe aHKepHbrx 6o.rr-
TOB Inr Kpe[neHHrr AepeBqHHbrx KoHcTpyK-
uufi); eJreMeHrbr KpenneHHrr BoAoHanopHbrx
6axoe r  6aurne H r .  r r . .  .

AnxepHne 6oaru Anrr KpenJreHr{rr Aepe-
BnHHbrx KoHcrpyKrlnfi .

3uaqer :us
iKoaQQH-

[ueHTa a

h
1 rr r _  

H

3ua qeHue cei icrvrn. iecKoro l io30-
6nuneura .  .

e--_--_

(7-21)

Ec.nH ceiicusqsocrr, nyr{,KTa crpoH
Jrnercfl corJracHo [20], celicrvru'qecxnfi
(no 'ra6.n. 7-14) 4rs r-HAporexHnqecK
II rr I I I  'K"raccoB yrorrHrrercrr vMHox{e
urleuT |) ,  npl lee:enunli  n ra6"rr.  7-16.

- .

r H lIPOTEXH H TT LCKHX COO PTI )T<I:

3naqeHns xoaSSnqne

I -pynr r , r  ocnoBaHna rn / tporexHur {ecKoro  coopy

Cxal rune
flolycrcaabHbre (xporre Hesonocrofixu:
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bcTBa o I Ipe , le -

xoaS$nqueur K.
coopyxeuuf l  I ,

r . reM Ha xor$$rr-

Taf'zutqa 7-16

3Ha,{eHac
xoarg$u-

uueHra  P

fHnca, xanreugofi  coJIr, I ,  fHncoHocHbr
rJrorueparoe rr r.  n.)

Kpynnoo6rouoriHbre, rJrrrr{a rBepAaq
Hacuureur{bre BoAofi (oqent B.rraxHbre

KOil-

nec-
TIJI A-

0 , 5

0 , 7 5
1 , 0

) o
qaHbre,  cyI Iecr{aHbIe,  cyf . { r . rHHcTbIe,
CTHqHbIC TNI IHHCTbIC

Pacqeruas ceficuuqsocrr fHAporexH
Hr.rlft npnBe4er{a B ra6.rr. 7-17.

llpu pacqere vcncfiriHBocru orr{ocoB
lat'r.6 Lr r. n. v nprd onpeAsrreHur.r ,Aa
3JieMeHTbr fHApoTexHHqecKHX coopyx{eH
Hefo TpeHHrr rpvHTa yr\reHblrraeTcfl:

Kaaccsr ru,nporexHHqecHirx
coopyxeull f i

qecKr{x coopyx(e-

Mi ' l f l  Hb l - l i ' n , l lOTHH,

eHHfi  fpyHra Ha
yfoJr BIIyrpeFI-

JIbCTBA B OAJI IAX

e pafiouax c ceirc,r,ruqHocrbro 7 s 8 6 JIOB ua 3o

Ta6ttu.ua 7-17

Pacq^ergas cefic;uu,ruocrb ruAporexHn
i

coopyxeHlrfi

P a q  c e f i c M H q g o c r n

nou ceficMHrtHocrl,rc oopyxeH
nyHKTa cr

I xracc
I I  u  I I I
IV r<.nacc
V Knacc

Knaccbr
7
6
6
6

I
6
6

I
8
6
6

f l  p u rrr e t{ aH H c. l .  B pafionax c ceficl ,au rrc 9 6a a.roB rnapo-
ojlHTbcff c .u,onorHH-
cneqHaIbHbrM npo-

TexHHqecKHe coopy:+ierrus I xaacca loJrxHbr
TeJIbHbTMH agruceircuaqecKHMH Meponpufrr{f ,Mu
EKTAM.

2.  l lpu npoeKrHpoBaFr{H rH.uporexnHqecKux opHbrx coopyxenuft,
o6pasyrcurnx Bo]toxpaHranutrla 3HaquTerrbHbrx pa3 B, f lpopbrB KoTo-
pbtx Moxer rroBJrer{b sa co6oft garonneuue Ha :IHbIX IyHKTOB HJIH

paspyrueHneM 3r la-
a H H g r  H a S H a q e H H e

Hyro oco6ouy pac-
cMoTpeHarcl H cneqnanbHo o6ocnosaHo.

npoMbrun e HH brx n p e InpHsT u t'i, c onpoBoxi.(arcute ec
Huir (coopyxennfi) u;ru nopueft ueuHoro o6opy
pacveruoft ceficME,ruocrn .rlonxHo 6trrl uo.u,Be

llpz pacrrere nJr,ornH, creH rrrJrrogoB
fH,qpoTexHHqecKHx coopyxerrHfi, coflprrK
A:k, cJre4yer yqr.rrbrBarb AonoJrHnTeJr
BO3AeiicrBr.re ,npHJreraroIIIefi qacrH Bo

roMy noAo6Hbrx
calolrlHxcfl c Bo-
o,e HHepuHoHHoe
, ,B03HHKalOIUee

npH 3eMJreTpffc€HHrI{. Bennqnua AoIIodrHHT bHofo ,[,aBJreHIts
BOAbr H ero pacnpeAeneHHe IIo BbrooTe
orrpe{enflTrcfi TaK:

opyx{eHHrl Mox{er

l ,
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rAe qy - ropH3oHTaJrbHafl cei ictultqecxan cHJra lrHepur.n4
z rfnt Ha paccronHr.ru y or noBepxHocru Bo-
Abl B itt; /

r( .-  cei icnau,,recxufi  xoarpsNuueur, onpe,te; lneusrr? tto
ra6n .  7 -14 ;

1- I  r f  , t ts - o6teMHuri sec Bo/tbr;
It - o6uan r'.ny6una BoAbr y coopy)KeHHrr B ,t,
-V - rryOrrua B?,{br orHoc}rreJrb}Ic paccMarpueaer4ori

TOrilflt B .|tt.

10. Hoprrrrr noABHx(Hbrx BepTHKaJrbHbrx Harpy3oK
Arq pacrrera npoe3x(efi qacTr4 rHApoTexHHqecKHX

coopyx{eHnfi noA aBroModuJlbHyrc Aopory Il l ]

a) O6u4ue no,xoerceuun. flpuBoAl4Mbre HIIX(e Hop,Mbr ycra-
Ha'EJIHBaIOT HOpMaruBHbre IOABI{DKHble BeprHKaJIbHbIe Ha-
rpy3Kl4 Arfl pacqera KoHcrpyrqufi Mocron, rpy6 u .rpyn{x
r.tcKyccrBeHnbrx coopyxeuli+l Ha ar:r,olto6HnbHbtx Aoporax.

Hopuarunuan noABHX(Haq BeprHKaJIbHas Harpy3Ka rJ- Iq
pacqera ucKyccrBeHHbrx coopyxeuurl Ha asloN.{o,6HJrbHbrx

AOpOf ax ycraHaBJrr.,rBaeTcfl Tpex ,BIInoB.

l .  HopuaruBHaa alBToMo6uJrbuaf l  Harpy3Ka no cxet l taM
H - 1 8 ,  H - 1 3 ,  H - 1 0  n  H - 8 .

f l  p u u e q a H u e. Cxeua HopMarHBIIoft asroMo6nlruofi  Harpy3Kt' t
o6ogsaqaetcr 6yxnofi  H u qucaou! coorBercrBylourHM Becy HopNtsr ' lb '
Horo aBTono6nts .u..rrs .u,aHnofi cxeMH Harpy3l(u B ToHHax.

2. Hoprraarl{B,Harr KoJIecHaff vrlu ryceHI4rIHafl Harpy3Ka
no cxeMaM HK-80, Hf-60 n Hf-30.

f I  p r,r  ra e q a H H e- Cxena HopMarnBHofi roaecnoft uan rycexuvuoil
narpyexu o6ogua.raercR 6yxaaurr HK urlr Hf n saancrMocrrl  or roro'
KOrecHaS nH 3TO HnH ryceHHqHag HarpySKar H ql{croM, coorBercr-
Byloul lrM Becy pacveruoit Maurnnbt rnf l  . [assofi  cxeMbI Hanpy3KH B
TOHHAX.

3. HopvrarHBHar Harpy3Ka or r,o,rnbl.
floAsr.rxsue Beprl4KaJIbHbIe Harpy3Kn LJrfl pacqera fic'

KyccrBeHHbrx coopyx(eHflIl Ha3Har{arcTcs B 3aBHcHMocrII or
KarefopllH Aoporlr co,fJlacHo ra6n. 7-18.

Ta1ttuua 7-18

Meraa luqecKHe,  xere-
eo6erongHe H KaMeH-

HHe COOpyXeHHq

,II ,epenRnuule
coopylKeHI,If i
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I - I I
I I I
I V

H-18
H-13
H- l3

nJo
H - 1 0

H-8
H- 10

H-8

Hf-60
Hr-60
Hf -30
Hf -30
Hr-60
Hr-,30
Hf-30

HK-80
Hr-60
HI--60 r.uu
Hf -30

HI--60 u.rrn
Hf-30

Cor,racuo
yKa3aHH-
f lM noA-
I I yHKTA

IIflI,I

f l  p u t ' l  e q a H n e. HopuarHBHafl ryceHuqHan Hatpy3ra .u,JI l  .u.opor
IV  u  V  xareropnf i  yc raHaB. {HBaerc f l  no  corJ laco  IJaHHo c  3a f lHrepeco-
BaHHbtMH MHHHCTepCTBaMU HJ|H Be. IOr , rCTBaMH.

Kax<aoe coopyxeHHe pzlccuu:TblBaercr Ha Aeficrnne:
I ) HopMarHBHofi aBToMo6HJIbHofi Harpy3Kll, HopMarHBHofi
Harpy3KrH oT TOJrnbr, pacnoJroxenuoil Ha r,poryapax, a
2) Hopuarunnoft l(oJrecHofi LIJIIz ryceHutlHofi Harpy3Ku.

6) Hopuarueuan aerono1unbHan HaepAsKa npll,HuMaer-
cq cocrosulefi r4s pacr{erHblx KoJroHH asro,luo6Hreli, ycra-

HoBJrelrHbrx B pacrierHolt i lo-rr0xeHHH Ha npoe:x<eii  qacrH
napaJJe.xbHo ocH coop)')KeHHfl.

PacqerHag r(oJrotrHa aBTolt0,6HJreri  nplr,HHMaercfl  cocror-
ulefi ur prrna creAyrcurrx ,lpyr 3a Apyro,M B ycraHoBJreH-
HoM nopflrKe (cxe,rasl Qur. 7-6) MautuH oAHHaKoBoro
Beca P (nopua;rsuslx), cpe-frr Koropbrx HMeercfl  oAHH
aerorro5rr.{F, yrrrxe,ueHHslfi. X.rnrua pacueruofi KoJroHHbr
He orpaHi l rJHBaeTCrr

o)

o)

l0*r 6t t

t,F7 p

E  - F Et o -  \ t

l .3 l )

p

q . q
e ) r
S' S;

a. a.

p

a . q
c5 t-\
s ' d

p

q q
a-J e\

S s

E*,

i '=
c ) =

F e ,
>t ri

a . S
^ . F

t : S
0 J =

> q

(Y)

n 0 )

H-18 H-10
H a H n e H o e a n u e

OCHOBHbIT
IIoKa3a Te.reE

Bec Harp]'-
i I (CHHOIO

A B T O I I 0 6 H .

JI 'I

, I I ,aueHue Ha
3alHroro ocb

Aae.renrre ua
rrepe-fHroro
ocb  .

u !

>i .i

30

2xr

6

9 , 1

3 , 9

1 0

7 , 0

3 , 0

1 0 , 4

7 , 6

2 , 82 , 4

1E

l lpa pacuor€ I{rcK}ccrBeHHbtx coop}'x{eHufi na HopMarHB-
Hyro aBTor{o6EJrbHyIo Hafp}'3l iy Heo6.\o.{uMo }qIITbIBarb ee
nr.{Ha.\.lHqecKoe BoBAeficrsHe B coorBercrBHl4 c yKa3aHHflMI{

4efi crn1'rculux TexHfi qecKux )'grloBllfi .
flpu pacuere lIcKyccrBeHHbIX coop.vxeHLrir Ha _HopM_aI4P-

Hyrc- aBrouo6u.nruyro Harp)'3Ky no cxeMaM H-18, H-13,
H-10 H H-8 4,o,nyoKaercfl Harpy3Ky or pacqerll,o,fi KoJIoH-
Hbr aBToNIo6HJIefi 3aMeHflTb 3I{BHBa.Tleirno*i Harpy3l{ofi
( c ru r .  [ 11 ] ) .

F S1S_  :a

6n, -au'f6-

@ue. 7-6

f lplr pacqere coopylKeHnq HanpaBreHue ABItxeHar Bcex
pacr{eTHbrx KoJr,oHH npHHlrMaeTcs B o.tHy cTopoHy.

Pacnoroxeurze aeroMo6r.rJeft n pacuerHofi KoJroHHe nc
cxer{e H-18 npuHuMaercfl  no Sur. 7-6,a, a no cxeMaM
H - 1 3 ,  H - 1 0  H  H - 8 - n o  S n r .  7 - 6 , 6 .

Kparxtre floKa3arer'rrr ,r,r-rH aBrovodr.ureri pacqerHbrx
KoroHH r ro  cxeMaM H-18,  H-13,  H-10 14 H-8 npr{Be, teHbr
B  ra6J . , 7 .  19 -

Ta1ttuua 7-19

Cxel ra  Hanpy3Ku
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a)' s  s  s  s

i - ^
ts--./,0ll

@ue. 7-7

s) Hopuarueuan fioJtecHar u.1.u eACeH,u,uHar HaepVBKa
lipHHLIMaeTCfl COCTOflrrteft  H3 OAHOfi pacqerHofi MaTIHHbI Ha
KOJIeCHOM L1[r14 TyCeHUIIHOM XOAY, !'CTaHOBJIeHHOH B paC-
qerHoM ilroJrolr(eHllu Ha npce3iKelz qacrH napaJlJlslbHo ocli
coopylr(eHHs.

Hopuatunu,ar Koi lecHas Harpy3Ka IIo cxeNle HK-80
npuHHMaelrrr Iio 'sur. 7-7,a.

H'o'ptrrarunuar ryceHHqHaff Harp-v3Ka no cxeMe Hf -60

lpHHu,Maercfi no Qur. 7-7,6.- 
Hopruaru,BHafi ryceHHrIHafl Hafp!'3Ka no cxelvle Hf -30

fipr{HaMaercfl no Qur. 7-7,e.
Kpatrrae oclroBHble IIoKa3areJII'I .4rfl _ pjlc_qerHblx MaIIHH'

ro cxeMaM HK-80, Hf-60 tt Hf-30 npHBeAeHrbI
'B 'ra6n. 7-20.

Paccroqfille or Bueuiueft rpaun ryceHulrbr I'IJIH cKara Ao
rorecoo16ofiuoro 6pyca H.III4 6oprnpa rporyapa .roJIX(Ho
6nrrr He MeHee 0,25 ,u.

Ta6.auqa 7-20

Cxeua Harpy3r (H

Ha xrrreHogaHfl e ocHoBHr,tx
noKS3aTeneH Hr-60 

|  
"n.*o

Bec uaulnHbr  .  .
nan.neuue na I  noz.  u

ceHHubr
,[.an.neHne Ha ocb .
AnrlHa onnpaHltf l  r) 'ceHrrubr

80 60

6

a
c

30

3 ,75

4
,

qat,75 m/noem
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yrlHTbilBaroTcfl.
e) HopuaTulHafl HaepAsla or roJrnbt inpuHuMaercrr A.rrfl

pacqera r,rcKyccrBeHHbrx coopyxeuHrl Ha Aoporax Bcex
xarenopzfi ! sHae paBHo,Mepuo pacnpe,qe.nenn,ofi Harpy3Kri
u ,3,00 rcef u2, pacncrraraevoli rortsxo Ha rporyapax.

HopuarneHafl Harpy3Ka or roJrrrbr Ha rporyapax ,npHHH-
Maercf oAHoBpeMeHHo C HOpMarEeHorl aeroMo6t4nsHoi? sa-
rpyaroft.

Hacrua rporyapa, Kporre pacqera Ha HopMarr{BHyro Ha-
rpy3Ky o,T ToJrrrrrr, J.o.IrlKeH 6urs npoBepeH Ha cocpeAoro_
qeuHrrfi rpy3 B 130 rce.

I-Iper pacr{ere 14cKyccrBeHHbrx coopyxeuuli, Koropbre He
liMeroT rpoTyall.o,B, uopuarunuad Harpy3Ka oT TOJrnbr He
yqHTbrBaeTcH.

.[,.trs rter]Jexo.nubrx ilepexo4Hbrx r{ocroB rrepe3 aBToMa-
rLIcrpa.JIH ^HopMaruBHafi Harpy3Ka or r,oJrrrbr IIpHTHHM?€TCfi
paeHofi 400 tcelnz.

7-3.  PACIIETbI  YCTOHqHBOCTH
THApoTEXH Hrt ECKHX COOPyxEH H pt ([5],  i l7l)

I .  O6urne vKa3aHuq

Pacqerrr ycrofiuueocra ruAporexHr4qecKHX coopyxenzfi,
HAXOAflI I IHXCfl NOI ]CfiCTEIICM BCPTI{KAJIbHbIX H TOPI4.3OII
TaIbHbIX Cfi. / ' I ,  npOH3BOAfiTCf:

a).Ha cKoJrb)KeHHe no fopi{3o,HTaarHofi n.[ocKocua tio-
AOtrIBbr ocHoBaHHfl cooDvxieHHr{.

llpN nponepxe Ha clllrr no nJrocKo,crrd noAo,rrrBbr ocHo-
BaHHff COOpy)fieHHfl cr{e[.iieHrie MOr(Ay rurHHHCrbrr,{ fpyr{_
TOM Ii COOpyXeHHeM He yrrHTbrBaeTcfl;

6) B npeArrorrox<eHr{Lr Bo3Mo}r{Hocrx o6pasonanurn B
rp)/HTax,ocHoBaHHff nonepxHocreri  cKo,Jrbx<eHufl.

)/xasaHHsre troBepxHocrH cKoJrbxeHr.Is Ao,Jrx<Hbr sH6H-
parbcs raKr.{M o6pasou, qro6n onllr npoxo4.uJrr4 B naudo-
Jree ueycroftuziBbrx rpyurax. llpu Hailnrrtr ,B rpyHTe oc-
HoBaHHfl npoc.nofixu c no,Hr4xeHHbr,M xoeSQuqueHTo,M
c.aBura ,{oJr)Kr{a 6trrn rpou3Be.qeHa noBepKa Ha cKoJrbx{e-
HHe co,opy)r(eHnrr no grofi npoc.rroirxe.

Bu6op roa$QuqrreHra 3anaca Ha ycrcf iuHBocrb .uoJr>KeH
lpoH3BoAI4TbCrr B 3aBHCHMOCTI{ OT MeTOAa pac'rreTa 14 Ha-
.rIexHocTH npHHrrTbtx B pacqeTe qlrcJro,Bbrx xapaKTepIICTI{K
rpyHra.

2. KoeSffnllueHrbr 3araca ycrofiqnBocrn

a) Hop.ttot BHI4H| I94l e. [5]. Ko,aQ$uqueuru 3araca
ycroftuunocru B coorBercrBr{H c HopMaMH AoJrx{Hbr 6urs
BbIqHlCIeHbr rlpl4 ca-.,tbIX HeBbtfoAHbrx H3 Bcex Bo3Mo>KHbrx
nplr HopM?",1bHblX )-croBHqx cTpoHTeirbcTBa 14 sKcrrJryaTa-
ur{H tserur{HHax v xo,M6uHaunqx ctrJr Lr Hafpy3oK, Aeficr-
Byrox{Hx Ha coopy}KeHHe H eno ocHoBaHHe.

!,onycraeuue xosQQnqueHrbr ycroftunnoc,ra Mox{Ho
6parr npn cocraB.rreHur.t rexHr.rq,ecKr.rx npoeKToB B 3aBuca-
MocrH or K.rra'cca coopyxeHuir ws ra6a. 7-20 a (l"rrn c.ny-
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qaf Aeftcrsuq ocHoBubrx H Ao[oJrHlrreJrbHbrx cHJr H Ha-
rpyaon).

Tafauqa 7-20a

Kaacc npoeKrHpye-
MOrO COOpyXeHHrr

l lonycraemufr
xoaQr$uuueur
vctoil,{Hsocrx

1 , 5
7 , 4
1 , 3

I
I I
I I I

f l p n r ' r e y a H r r s .  l .  B  n p o e r < r u o M  B a r a H H H  B e . l H r r H H a  x o a { r S u q r . r -
eHTa ganaca ,.onx{r{a 6url  nDungra cofnacHo cneunar'rbnblM vKa3aHHqM
Hnr{ \  cJroBnan. f lpx ux orc.vrcrer,r lr  peKoMeH,[yercrr npuHartrarr rnrl
nPoeKTHoro ga.[,aHuc roa$Ouur.reurul 3anaca, yBeJrnqeHHbre Ha 1096 no
cpaBHeHHro c npHHHMaeMbrMtr .u,nq TexnuqecKoro [poeKTa.

2. f lpu pacqere coopy)KenHfl ua cayuafi  .u.efrcraus He rorbKo ocHoB-
HbIx H aonoJrgnrenbHbtx, Ho u oco6ulx cH,'r  H Harpy3ori,  cJre.u.yer npn-
HHriarb .u,rrr Bcex KnaccoB coopyxeHr,rfr H Bcex cra.Luft npoeKruposa-
t tu r  xoaQSHrrHeHT 3anaca paoau,u  1 ,1 .

6) Hop.uot fudpoenepzonpoeKra tg52 e. U7l. B Ka,recrne
opr{€HrHpyrouIHx yKa3aHHr? peKoMeHnyercfl KoesQHrIHeHr
3aIIaca yCTOItTTHBOCTH OTHO.CI{Tb:

I ) K Hau6oJree oi[acHoMy $aKTHrrecKLI Bo3r,ro]KHorvry AJrfl
Aaurlo,r,o coopylxeHus correraHuro AeficrByrou{I4x Ha Hero
cHJr H Har'py3oK, T. e. ocHoBFrblx, Ao{IoJIHHTgTTbHbIX I{ o,co-
6ux (ecnN Bo3HHKHoBeHr{e oco6brx cHJr vr Harpy3oK Susa-
qecKI4 BO'3MO)r(HO AJrfl paCCMarpl{BaeMO,Fo COOpyX{eH}Ifl),
H OCHOBHbIX I1 AO,I,OJ'IHHTeJIbHbIX, eCJIH BO3HHKHOBeHHe OCO-
6ux cn"u H Harpysox $nsuuecKr{ HeBo3MoxHo;

2) x cHIlxeHHbrM cu.lraM co'nporueJr€Hlrr (naccnrulrtvt
cHJraM) ;

3) K HaH6oree odracHofi (,u.nn ,norepu ycror?urEnocru)
pacuerHofi cxeMe (clr. Bbrrrre, rryHKT I <a>> .H I u6u) n
HanpaBJreHHro tso,3Mox<Hofi AeoOpMaqHH.

Iloe$Q,uquent 3anaca ycroftrrHBocru (lonycxaeuurir)
IIporHB cMeureHHs cooppreuufi K ilo, npuuaroft cxeMe
4eQopuaquu per{oMenAyercr rrp,HHI{Marb coruracHo ra6Jr.
7-21 (4;rr cra4nn rexuurrecKono npoeKTa) -

llpu pacireTe Ha cABI{ir peroMeHAyeTcfl }-rrr{TbrBaTb TaK-
xe AHHaMHKy 'Bo3Aeficrsfix Ha Boqoc6pocune coopyxeHnrr
q Hx OCHO,BaHHff [IaAeHI,Ifi BOAHOTO rl'OTOrKd, CHI{x(arcUer,O

._JcJreIcrBHe tsH6parlHr{ colpoTHBJreHHe cAEHry coopyx(eHHfi.
A.ns raro,ro y{€Ta cJreAyer ,tto,Bbrrrrarb o6qurt rrcaQ$r.ruu-
eHr ycrofiuunocrn Ha cABr{r (ra6t. 7-21) yrvrnoxeHueM
enc Ha cneuua"nrutrr? Kogr!Surrr.r,eHr b corracuo ra6Jr.
7-22.

Ta6nuqa 7-21

Kaacc coopy)+(eHnrr

KoeQ$nuueHr 3arraca K
ycTofi rrr.r BocrH rrporHB
cMeuIeHHq coopyxeHHrr

f I  p rr r ' r  e q a H x l .  1. l l .ns craaufir [pefluecrByrolxnx rexHnqecKouy
qpoer r t : ,  BenHqHEbt  r (  pexouenayercr  ybe lnquBarb  na  S-10%

2. lTpn pacqere coopyxeHufi Ha rnnnucrbtx ocHoBauncx Heo6xoln-
MO yqHTbtBaTb MeJlneHtrocTb f l .epela'{H Harpy3_KH Ha CKeJreT rpyHTa H
rlpor{3Do,rr.Hrb npoBepKy ycrofivuuocru s HaH6oree Heemro,[Hbrfr B or-
HoueHHH ycroftrnnocrr MoMeHT BpeMeun, xapaxTepr3yloutuirce 3HaqH-
TenbHbIM pa3BHTHeM Hapyuarcu lHx ycro f i , rnaocrb  cun H He3aKoHqeHHr , rM
npoqeccoM yrrnoTHeHHfl rpyHTa.

3. ConporneJreune cBqaHbIX n HecBrI3HbIX rpyHroB c,u.Bnry. vro. l l
Bl{yrpeHnero rpeH}rs r1 crra cuenreuHs,[onxubr 6urs ycrauoBJreHbl Ha
ocr roBe ucnuraHnf t  n  ra6oparopnu (cu .  [ I f l ) .

Ta.6nuu,a 7-22

T u n  u  M a c c H B H o c r b  c o o D v x e g r g
3saqenng

xoa$Snuuen-
r a E

f.nyxne rlJrorrrHbr
MaccueHrre Bo.[oc"[r.{BHbre rrJrorr{Hbr,

3.xaHr{r ruApocraurlnfi, [rJrro3br
JIerrcue xeJre3o6eroHHbre BollonponycK-

Hbre coop_YxeHr4q

I

1 , 0 5

I  , 1 0

f l  p n lr  e q a H u c. . l l .ono.rsnre.lbHbre yKa3aHHrr o BerHqHHax rcoaS-
@uqneHron ganaca ycro i rvnnocra  coopyx(euu i r  npnee.u ,er lb t  B  coorBercr -
ByrcuHx rJ IaBax cnpaBoqHuKa.

7 -4. AOilyCKAEMbtE .[.ABJI EH Hf
HA rPyHTbr [r 7]

I. Cxa.nnHbre r,r rroJrycKaJrbHbre rpynTbr
I

f lpu cocraBJreHr{r{ rpoeKroB coopyxeHurl I ,  i l  l i  I I I
'KJIaCCoB Be-TIHqHFIbI I iPeAe-{Oe f lpo,qHocTH CKaJTEHbTX rpyH-
TOB ONPEACJIfl IOTCfi CNCqI{AJIbHbIMI] HCCJIEACBAHHff.MIi NYTC-*I
paBAaBrrHBaHHfl xy6uxon pa3rvrepoM 5X5X5 cr,t Hs cia.trr-
Hbrx rpyHaoB.

.(onycraevoe Aa,BfleHHe Ha cKaJrbHo,e ocHoBaHue AJrff
BecbMa npoqHbrx cKaJlbHbrx rpyHTo,B, CI{.IIOHHbrX K TpeIrIH_
[IoBarocTI{, tIpHHLiMaeTCff oT llzo Io l/zs B€rHrrrHuH ripe,{e-
4? flporrHocrH cKaJrbHoro tpyHra npfi pa3Apo6reHHH, or
t lro Jlo I f m - lnn cKaJIbr cpe,4Hero' raqecrna . Aas sfla-
6rrx, Ho oAHopoAHbrx r{ Herp€lquHoBarbrx rpyHTo,B, a raK-
xe .4[fl noJrycKaJrbHbrx nopol1 Ao[rycKaeMoe AaBJreHHe co-
CTaTBJIfleT on 'lu 4o l/ro IIPeAe,na ilporIHOcTH.

finx nuaerprdBursxcfl cKaJrbHbrx [opoA Ao,ltycKaeMbre
AaBreHHrr ycraHaBJrr{Barorcr noHHxeHHbrMI{ Ha 2S-S00lo B
3a'BfiCH.MOCTT{,OT COCTOflHIAfl nOpOAbr.

["rrn coopyx{eHufi IV n V rnacco,e npH HeHapyueHHoii
BbIBeTpr{BaHr{eM cKaJre AaBJreHHfi Ha ee noBepxHocTb M,o-
rYT 6bITb AONYUIEHbI B npeAeJIaX, [pHBeAeHHbIX B Ta6JI.
7-23.

MeHnruue BefiHrruHbr Ho,pr{ HacroflI[efo rrvHKTa rr
Ta6Jr. 7-23 cJreAyer npHHHMarb AJrff MeHee npo:vHnrx no-
poA yKa3blBaeMofi KaTeFo'pHH, ,ttp]t xyir.ilreM r.rx CocroflHzll
14 yqere ToJrbno ocHoBHhrx Hafpy3oK, 66.nrruure - npri yqe-
Te H AOtI'CJrHHTeJrbHbrX CI4Jr.

flpHeeAeHgbre B Ta6il. 7-23 [aHHbre orHocflTcfl K oc-
HOBaHHf M QyHnaUeHrOn He6oflb,rurix pa3MepoB B rrJraHe.

llpu 6onsrunx nJroulaAffx rroAorrrBbr, ilpH orcyrcrBuu
pe3KHx rp?lueulon uanpnxennfi  (r.  e. npH orcyrcrBHH
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HauMeHosaHHe nopoab l

Cna6as cKaJra(rySr,r, nlorurrfi Merr,
rpaxuru)

Crca.na cpe.r l ,Hero KaqecrBa (necuaunr<rl,
HsBecrHqxrr  u  ap. )

Tnep.uar cxaJra (rHeficrr, rpaHnrbr, ltop-
(pIIpt.ITbI, nJIOTI{bIe IIecqaHHKr.I, IIJIOT-
Hbte H3BecTHf lKH r{  Ip. '

Oco6o rBepAar cKaJra (reapurrru,. rueJrKo-
3epHlrcrbre rpaHr.rrbr H np.) .

ueo6xoAr.t,Mocrl{ ts 3HaqHTeJIbHO,M floBbrlueHl{H co,nporIrBJe-
HHg ocHoBaHr.rff ,rro .KpaqM no40runu) [onycKaeMbre AaB-
reHHq Mo'ryr 6urr noBbr[reHbr nporus ra6.nu.IHbIX AaHHhrX
Ha BerruqnHy Ao 25olo.

fIpugeAeHHlre Bbr''re BeJrHrrHHbr rodlycKaeMbrx AasreHr.rr".r
npe,4,noJrararor 3aJrefaHl{e cKaJrhr cJIoeM AOCTaroqHofi mou-
Hocrl{. Ec.nt floA cxa.noft 3aJre,raeT c.na6ufi cx<r.r,uaeutrfi
rpyHT, r.o ueo6xoAutvto cqHTarbcfl c reM, qro c,KaJra non
TflXecTbIo coopyx{eHHrl MOXeT,npo.Ilo,Mlrrtbcff.

JTor rBonpoc xaxAuri pa3 AoJ,rx{eH 6trru noABeprHyr
oneur,raJrbHoMy H3yqeHuro.

2. HecxaJrbHbre rpynrbr

[ouycxaeuoe AaBJreHHe Ha ocHoBaHI{e B gToM cryqae
onpeAerqeTcfl ycnoBHeM HeBbrnHpaHHs fpyHTa J{3{roA
ocHoBaHHfl coopyx(eHur, ycrofiqHiBocrblo Ha cABHf I{ BqrrH-
qHHaMr4 O'C?AOK, 6esonacHrrMr4 /Urfl paccMarpl{BaeMor,o co-
opyxeHr.rq.

Ta1nuqa 7-24

HaNi [eHosaHHe rpvHToB

,&,ony-
cKaeMoe

Ta1auqa 7-23

.[onycxaeuoc
. [aBneHHe
e rcalcn2

8-12

t2-20

20-40

40-60

1 .  f  ; r u H H c r b r e
f p y H r b r

fausnr B TBepAoM cocrof l -
HLIH

f luul t  B rrJacTEqHoM co-
CTOqHHT4

Cyn.nnuxu B rBepAoM co-

-  CTOffHHH
Cyr.nnHxr.r  B [Jracrnr{HoM co-

C T O g H H H

I I .  f l e c r { a H b r e  r p y H -
r n  ( r B a p r r e n n - e i

Cynect MaJroBJraxHarr

. BJIAJ'I(HAq

f lecxu nbrJreBarbre r{aJro-
BJIA}KHbIC

l lecru fibrJreBaTbre BJrartc-
HbIC

f lecxu nbrJreBaTbre Hacbr-
uleHHbre

flecru rvreJlKHe MaJroBJrax-
-  HbIC
flecrr,r BJrax(Hbre u HacbrureH-

HbIC

flecxir cpeauefi KpyrrHocrr.r,
HC3ABHCHMO OT BJIA) I {HO.
CTH .

I lecrn rpannfiuue u
HhIe,  He3aBHCI, IMO

HanvenosanHe rpyHToB

.[.onY-
cKaeMoe

,[,aBJIeH]ts oo
e xelcuI

7  , 0 - 3 , 3

4 ,0 - l  ,3

4 ,0 -3 ,0

3 , 3 - 1 , 3

4 ,0 -3 ,3

3 ,3 -2 ,0

4 , 0 - 3 , 5

3 ,0 -2 ,5

2 , 0 - 1 , 5

4,5-3,0

3 ,5 -2 ,0

I lpaueuanne

B ganucr,rMocTr,r
oT tropHcTocTH

To xe

B saeucnMocrlr
OT IIJIOTHOCTH

Kpyn-
OT

iB i leEHe oo
n Ke,ctt49

5 ,0 -4 ,0

6 ,5 -5 ,0

8 , 5

5 , 5 - 3 , 5

f lpuuevaHne

B saencuruocrr{
OT KOHCI,ICTCH-

uHl{ fJr}rHucTo-
IO 3AIIOJIHUTCfiS

BJIA)+(HOCTH

I I I .  I a . n e r r H H K o B b r e
r i  r p a B n f i u t r e

f p y H r b r

faleqHnroBbre H ute6euu-
cTbre fpyHTbr c necrraHbrM
3anoJrHHTeneM nop.

fare.rur.rroBbre n 
- 

qe6eHu-
cTble rpyHTbr c tJrHHLt-
cTbIlt 3aloJrHHTeJreM rIOp

I-panr.rfiHue H .[pecBrrHbre
rpyHTbr, o6pasoeaeruHecrr
n3 KpHCTannHqecKHX nO-
poA

fpaeHiruue H ApecBrrHbre
rpyHTbr, o6pasosan[ruecq
r.r3 ocalor{HbIx ropHbrx
nopol 4 0_ t "

e laBreltnr lpeaycxarpxBaET: s) rllxprEy OyflrsxeHTa ne,rtesee I l.
rerexxer oAnoBpe&eHHoe npaBfiox€pHoe rlo acefi ,ror4atrIt cooDyx€trfir,
aeMHe raBresut onpe4ercgTcs ycnoDxeM J.cTon,rnBocrn rpyira na
py npl,t oa|.aql|aaxnt tro! Earpysxot, a Taxxe {a tpyBTur xaroA_sqfiecs
Kne r€cKl| 

I-"_11-!9ll:ll-"- T61 Z_24 Dpx ycroB r Ee!,oryueBHf, pas_
crBs pa6or (npluesexxe soaonoHrxearr 'lealei 

orxpuroro Botroorrrsa
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8y_6op AonycKaeMoro raBreHHn Arrfl coopyxeuHrtr I, II
It III KJraccoB AorrrxeH 6uru oct{oBaH Ha ou€:{HZlJrbHbrX
pacqerax: ycrofiunnocrn coopyxelrxn Ha cABHr, oca.u,,om
ocHoBaHHrr, ycroi iuHnocrrl  rpyt{ToB ocHoBaHHrr Ha Dbrrrop,
rlpoqHocru npHHflrbrx Ko.Hcrpyr,qufi co,opyxeHzfi H c 1o6ssa-
TeJIbHhrM yqeroM Qu.nurpaqHoHHbrx ci.rfl. fionycxaeusre
.{aBJI€HHff Ha rpyHr npH pacqerax coopyx<euufi  IV x;racca
c ua.rror? nJro,ulaAbro ocHoBaHHff H ,Bcex coopyx<eHurl
V KIIacca rrpHHxrMsrorcfr cor-JracH,o ra6a. Z-24. 

^

flpueeleHuure e ra6.'r. 7-24 AornycKaeMbre AaBJreHrifl
coorBercrByror ualrSolee oracHoMy ooqeraHuro geficrnyrc-
IIIHX Ha COOpyXeHI{e CLIJ H Ha'rpy3o,K, T. e. oCH,orBHbrX,
,ro'noJrHr4TenbHbrx H oco6ux (ec.nu,Bo3Hr.rrKH,o'BeHHe oco6urx
CHJI H Harpy3oK $uslluecxrr Bo3n{ox(Ho AJrr ,paccMarpu,Bae-
Moro coopyxeuun) .

B c.nyuae orcyrcrBuq oco6nrx cr{Jr np}r,BeAeHHbre e ra6r.
7-24 BeJrur{Hr{br Tlorr}cK&e}{brX AaBJreHr.rfi cJreAyer yMeHb-
ruHrb  Ha  l 5%.

flpn uasHarreHr.tu no,nycKaer{oro AaBJr€H14fl Ha ocHoBaHHe
HaIo yrruTbrBarb He roJrbKo xapaKrep u cno.f icrsa rpyHra.
Ha I{OTOpOM Henocpe.q,cTBehHo Bo3BoAHTCq COOpy}KeH[,e, HO
u 6oree cra6rie npoc"nolixr{, 3a.rrefaroulue B r.ny6taue rpyH-
TOBOTO MACCHBA"

flpu 3aJroxeHr{r{ coopyirieHxfl ua ray6uml h, rrpeBbrrra-
touefi 2 Jt, BerrldqrrHbr tronycriaeMbrx AaBJreHHii ofipeAe-

"rrrrorcrr no $opvryne:

3HaqeHHq xor$Ququeura 1(o:
AIrr necKoB Ko:O,25

Ko:0,20
>> I IJ IACTHIIHbIX CyTTIHHKOB, IJ I IHH IT

'  ublJ leBarblx necKo'B Ko:0,15
EcJrn syuaarrreHr coopylKeHHfi I{e HaxolHTcfl noA no-IOri,

saqHIrrarculefi efo or rrpo,Mep3aHr{ff, ocHoBaHI{e coop}'x{e-
HLrfl, .qoJrxHo 6trrr 3a.rrox{eHo Ha r,r1'6ll'He, 4ocrarouHoii
.4JIH HCKJIrorreHrtq OIIaCHOCTH npOMep3aHI.tfi.

f I p n r n r e q a H H e .  [ I p n  u a a u v u u  e e , { H o f i  r r e p 3 n o r b l  p a c q e r r , r  n p o u 3 -
Bo.[crcs no oco6r,rr"r HopMaNr.

7-5 .  AOnyCKAEMbTE CKOPOCTH TETIEHHt
BOAbr [ r5]

l .  O6utue yr(a3aHHr

CpeaHne cKopocrra TeqeHHfl ,  ) rqHTbiBael , , rbte B pacr{erax,

AOJrlKHbr COOTBeT.CTBOBaTb paCqeTHbrIl paCXO.IaM Bo-fbr.
yCTaHaBj'IHBaeMbIM COTJIaCHO COOTBeTCTBYIOIIIHivl TeXHHT{e-
CKHM yCJTOBHiTM npOeKTHpO,BaHHfl  .

CpelHue cKopocrr4 Teqeul4fl oilpeAeJqror,cs:
a)  npH pacr{erax o ' rBepcrt4f i  coopyxeHui i ,  pa3MbrBoB 14

npu npoeKrLIpoBaHHLI KpenJreHt{ f t  no BceMy rreptrrMerpy no-
nepeqHofo ceqeHHfl BoJ,oT'oKa, KaK r{acTHoe oT AeireHltf
pacq,eTHoro pacxoAa Bo.loToKa Ha rr.roualb efo x(HBofo
ceqeHHq;

6) npu npoeKrr lpoBaHuu MecrHbrx rpen,reuul i  -  KaK ra-
Koe x(e qacrHoe Anr. co,orBercreynulefi qacrn Bor.{oroKa
(6"ruxaf i iuef i  x  yxpenJrf leMoMy l recr ] ' ) .

B cJro)KHbrx H o,TBercrBeHHbrx g{},qaflx npoH3Bo-f flTcq
cf iequaJrbHbre HarypHbre I {  " r ra6oparopHbre Hcc"{eAoBaHIr f l .

2. .ll,onycKaeMble cKopocrH TeqeHHfl BoAbI
B rr{AporexHHqecKHx coopy)KeHHfx

6ea HcKyccrBeHHbrx r{penJreHufr

a) O1uque grcasau:un. B coopy>KeHriflx 6es HcKyccrBeH-
HOnO Kpe[JreHHq, B KOTOpbIX npl l  pacqerHblx pacxoAax Bo-

Aor,o,Ka pa3MbrB He AorrycKaercfl. cpe.lHHe cKopo,crH reqe-
Hr4fr B,O.lbr, KaIi IIpaBIi. 'IO, He .A,O,TX(HbI npeBbI[Iarb 3Haqe-
Hr4f i ,  yKa3aHHbix B ra6.r .  7-25,  7-26 u 7-27.

Ta6,tuqa 7-25

AJrs HecBs3Hbrx rpyHToB

o 1 r :  c o  *  K o  ̂ ( * ( h - 2 ) ,

Tile oh - Ao[y,cKaeMo'e ,laBJeHHe n rcef cu2
He h Jwr

oo--.IotIY'cKaeMo'e -laBr'reHHe B Kef cn2
2 u, yt<a3auHoe e ra6r. 7-24;

^[u-o6teuunft rB,ec rpyHTa B rf.uT, ne>xauero Bbn[e
l loAotxBbl ocHoBaHLIfi, BMecTe c eaxarcqeHFlofi B
ilopax rpyHra aorofl.

Anq fpyHToB, Haxo,-]flurl{xcs HH)Ke ypoBHfl rpyHroBbrx
BoA, ueo6xo,Aurao yquTbiBarb yMeHb[IeHLIe Beca ga crrer
B3BCII IHBAUNfl  NOIOf i .

(7 -22)

Ha r,ry6u-

Ha n"ny6uue

,[,onycxaemue (Hepaeusrnanrque) cpeAHHe cKopocrn reqeflHfl

Cpe,rune r.r1'6uuu noroKa B ,tlpyurur H Hx xapaKrepncrnxu

Cpernue cKopocrH rer {eHHf l  B  , r  ceK
I T A H M E H O B A H H C

f lunn n HII

f lecor MeJ-
Krifi

l lecor cpe.u-
HI IH

pa 3HoBH.tHOCTt l

flnr"trn rr HJr c
MCJIKI I } I  NECKOM;
pacrHTenbHaf
3eMns

flecor rte,rxnfi
c rrpHlrecbro cpeA-
Hefo

[Iecon ye,rxnfi
c r.nnuofi ;  necoK
cpe4Hnfi c i lpu-
Mecbro r(pyf iHofo

20

35

0 ,45-0 ,65

0 ,65-0 ,80

0, 80-0, 95

0 ,005-0,05

0 ,05-0 ,25

0,25-1 ,00 50
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II podontreuue ra6tt. 7-2b

fpyHr r , r  H  Hx xapaKTepHcrHKH

{

I

&

f lecox Kpyn-
H I.rI II

I 'panr.rf i rue.rr-
KHfi

f panufi cpe,n-
H H H

fpanuft
xpynnufi

faarxa ue.n-
Kaf l

faarxa cpe.u,-
Hflfl,

faatxa Kpyr-
Haf l

Eyamxunr
uearuf t

Eyaruxnur
cpe4ur.rfi

Ey.nuxnur
xpyunnfi

Banyn MeJr-
rnfi

Banyu cpe.q-
nufi

Ba.rryn oco-
6o xpyuHmft

H A  T I M C H O B  A H H C p a 3 H o B H n l | o c T H

f lecox xpynnnr f i
c  npHMecb rc  rpa -
BHn.  Cpet r r re3ep-
r rnc ru f i  necoK  c
r.n u sori

f pann f i  ve rxu f t
c rpr,rruecbn cpe,f,-
He fo

I -paeul i  Kpyn-
Htrft  c necKoM H
MeJTKHM rpaBHeM

faat ra  IueJrKas
c necKoM H rpa-
B H E M

farnxa cpeAHqs
c i recKoM H fpa-
B H C M

faauxa Kpyu-
Haf l  c  [pHMecbro
rpaBr4f l

Ey luxHuK MeJr-
ru f t  c  raauxof t  n
rpaBHeM

Dy.nuxul.rx
cpe4unf i  c  raarxof i

Byasrxuur
cpe.uHufi c npH-
Mecb ro  KpynHoro ;
6vruxsr . r r  Kpyn-
nuf i  c  MeJTKHMH
IrpHMecsMH

Eyaurxuur
xpynuuf i  c  rpH-
MECbP T{CNKHX BA-
nyEoB H raJ rbKH.

Ba;rynu cpe.rl-
HHe C npr.rMecbr.o
T A J I b K H

Ba.tyHur c npr{-
Mecbro 6yanrxun-
K A

Paar'lepy
qacTHu rpyHra

B . + I - i t

I  ,00-2 ,50

2 , 5 0 - 5 , 0 0

5 , 0 0 - 1 0 , 0

1 0 , 0 -  1 5 , 0

1 5 , 0 - 2 5 , 0

25,0-40,0

40 ,0 -75 ,0

75,0-  100

l l p x u e r { a H u c .  l . B x a x < . u . o f t  r p . a $ e  r a 6 a u u u t  H H i + < H H e  n p e . 4 . e n H  c r o p o c r e r i T e q e H H r  c o o r B e r c r B y r o r  H H i r ( H H M-t{acrHlr 
IpyJJu: 

BepxHHe npe,[enH cxopocreft -  BepxHHM npe,nenaM pa3MepoB r{acrHu.
z' . laorlHqHble 3HaqeHufi cxopocrefi  ne c; le.nver HHreDnoi.T-g-9-l i l" .^.,^f l^p_n, npouexyrorrHbrx pasMepax qacruu npynra3lISrIeHHg cropocreft TeqeHHs npunr.r irarorcc no 6au;r iaf iruur.r ia6an.rHutu 3HaqeHrrf lM pagMepoB qacrHu [I  rnyogH BoJtoToKa,

Ql 3ax. 125

100- 150

150-200

200-300

300-400

400-500
u 6oaee

Cpea,Hue r; ly6rrnu noroKa a _r,

10.0
s 6oaee. l r , o i 3 .0

Cpeanne cKopocrn  TeqeHHc s  . t t  l ce rc

, 9 5 - 1  , 2 0

, 2 0 - 1 , 5 0

,50-  I  ,75

I

Io0lo

asl r

85-  I

0 0 - l

20- l

45-t

65-2

I
I
i
I

75-0,9010,
i
I
I

I

eo- r , ro j r ,

I
1 0 - 1 , . 3 0 i 1 ,

i
I

3 0 - 1 , 5 0 1 1 ,
I
i
I

5 0 - l , 8 5 i l  ,
I
I
I

65-2,3012,
I

50-4, to l r ,

I
t o-4, osl+,

I
i

65 4, e015 ,
I
i

so-5,roir ,

I
30-5 ,s015 ,

I

0 , 5 0 - 0 ,

0 , 6 5 - 0 ,

80-0,

9 0 - 1 ,

, 1 0 - 1 ,

50-2,

00-2,

45-3 ,

00-3,

50-3,

00-2 ,

45-3,

30-3-

|  ,75 -2 ,

2  ,00  -2 ,

2 ,30-2 ,

,65

00

2,70--3,

3 .60-4

80-4,4 4 , 2 0 - 4 ,

4 , 5 0 - 5 ,

5 ,40- -5 ,

40-5,

00-5,

50-5, , 9 0 - 6 ,

, 0 0 - 6 ,60-6 ,00

npe.r leJraM pasMepoB

lr nay6nuax BoJIoroKe

' _ _ _  - & L ! j l ; .
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.ll.onycxaeuue (nepa3MHBaroutue) c TH TeqeHHC ,[nC CBC3HbTX rpyHrOB
H H E

XaparrepHcruKH rpyHronqacrnu a  %

HauMeHoeaHHe rpyHro ts

I-auuu
Tgxearre  cyrnHHKH
Touue cvfnHHKH .  .
Jl€ccosnre rpyurbr B

ycnoBHsx 3aKoH-
TIHBI I IHXCf  T IPOCA.

AOK
Cyneu.r

M E H E E
0,005
JT.TT

0,005.-
0,05

ltrt

fpyHrH naornue (npn-
Be.u,eHHac nopo3HocTb
0,6  -  0 ,3 ) ;  o6reunuf t

Bec  rpyHToBoro  cKere-
ra -  1 ,66-2 ,04  mtnB

npyHTH oqeHb [ror-
Hsre (npuee,[eHHas no-
po3Hocrb 0.3 - 0,2);
o6reuruft Bec rpyH-

TOBOTO CKCJTCTA _

2,04-2,14 ml us

30
20--
l0-20

5-10 20-40

70-50\
Bo-7ol

Cpeanne ray6uuu noroKa B ,t

0 , 4  l t , o  l r , o  l r , o  l o , n  l r , o  l t , o l 3 , 0  1 0 , 4  |  t , o [  2 , o l 3 , 0  1 0 , 4  l t , o l z , o l a , o

0,35

0,35

TH OT KpynEOCTH necqaHbrxf lo ra6a.

0
t

0,0
0

0
t

sol c
5ol 0

I
-  l o
-25

oolo,
!  3 a B

t -

B

Ta6ttu4a 7-26

TeqenHq s ,t  lcex

l r l I

0 ,951  0 ,901  1 ,0011 ,2011 ,

f l p n u e q a H n s .  1 . T a 6 a u , { H b r e g H a r r e n u f i c x o p o c r e f t H e c n e a y e r H f r r e p l r o n u p o B a r b .
xopocreir [puHuMarorcr no ray6nHau, 6anxafiurnu K HarypHbrM.- 

2. Beiu'{uHbr lo[ycxaeMbrx cKopocreft re.renun upri iay6nuax Bo.troroKa 6oaee 3,0 .+t
f i  pacqeroB) npxHnruaruTcc no ux sHaqeHHsM .[ns r.ny6unu 3,0 n.

3. npn npoeKTrpoBaH[n noacptHocrrrDtx Bo,troorEo.loB B notraepr|(eHrtbrx BHserpHBaxH|o nrorsHx r oqeHb lrtorrlblx rpyHTet rofiycksei.de
cxopocrn orpaHr,r'rllBarorcr reMr{ xe ,Hr'renrrM&, rrro r rrs rpynroB cpefiei nroBrocrt'

f I  p rE rur e q a H H c. l .  Ta6auqnue sHaqeHus cxopocreft He cJrer.yer
HHTepnonnpoBaTb. I Ipn upouer+(yroqnbrx r.ny6nnax Bo,u,oroKa 3HaqeHuq
cxopocreft rrpHHnManrce no ray6nsau, O;tnxaEurnu K HarypHbIM.

2. Beanqlrnbr .u,onycKaeMbtr cKopocreft Ter{eHHg npu r.ny6unax Bo-
.trorora, 6onuurxx 3,0 ,# (s cnyqae orcyrcrBHf, cneuuanbHbtx Hccnello-
taHn-u H pacqeroB), npnHuvarorcs l to HX 3nat{eHusrrt rns r. ' ry6uH
s 3.0 .ry.

Xaparr,epucTHKH fpyHToB ycTaHaBJrr{BaroTcfl Ha ocHoBa-
HUH AarIHbrX HaTypHbrx r{ccJre.{oBalrHfi H B neo6xoAHMtrx
cnlnlaflx na6oparopHbrx oupeAeneHl{fi, o6teu E Meq\UHKa
KcrnOpbIX ]CTaHaBJI'HBaloTcq yKa3aHHqMH IIo UHxeHepHo-

FIpn npouexyrorrnbrx ray6unax Bo.u,oroKa gHarreunn

(n cayvae orcyrcrBHfl cneqnanbnblx uccae,u,oaauxi

reoJIorHqecKHM H3bIcKaHHtM lr llporl3Bo.ilcTBy aa6opaTop-
xrbrx uccJreloBaHr{fi rpyETo,B.

6) LonUcKaeilbLe cpedvue cKopacru reqeHufl eodot dtt*
Hec?nsHbrx epgflro7 npnHlrMatoTcr no HopMaM Ta6fi. 7-25.

A.ns seo4noponHbrx HecBfl3Hbrx rpyHToB,(o,[]cKseMbr€
cKopocru rlpunnMarorcfl rro HopMaM ra6a. 7-?5, :naK niln"
o4nopoAuoro rpyHra c pasMepaMu Qpan1uft, paBrrbrMli'
cpe4ueearbrxennoMy pa3Mepy Qpaxuufi HeoAHopoAHoru,
rpyHra-

e) ,4,ongcteae.#brc cpedHue cnopocru Teqeflun d.aa odao'
poOHb[X CBnSHbLx epgHroB rtrpHHIlMsIOT€fl nO IIopMaM
ra6rr. 7-26.

A.[s croxHbrx clfl3Hbrx rpyHToB (c nx.nrcueuueM Kpy,n-
Hbrx SepeH H KoMKoB), B KO,TOpbIX CBrr3Hafl qacTb rpyHTa
JIHrrrb 3atroJrHffeT rlopbl Mex,&y Kpy,rIHbrME SepHaMI{ HJII}
KOMKaMH, AOrryCKaeMbr€ CK,OpOCTH yCTaEaBnI{BaIOTlCfl tI,O'
pa3,MepaM gTHX [IOCJIe.iIIHX, KaK AJrs HeCBS3HOTO rpyHTa
(no ra6a. 7-251-

e) Ionucnaertue cpeAwte cKopocru reqeHun ao)ot dns
crcanbflbtx epatros [pHrrHMarorcs no HopMaM Ta'6n. 7-27,
KO(rOpEde ycTaHoBneHbI lI3 y.cJIoBIIs COXpaHHOCTII CKaJI\HO|O'
rpyHra (nopoxu).

A.ns uopoa rpeql{HoBarblx HJrLr BbIBerpeHIIbIx ra'6rnlr-
nbre sHaqeEHff cKopocriefi ,rrqAJlexaT yMeHbIIIeH'HIo Ha l0-
l50lo B 3aBIIcHMocTH crr cTeneHH coxpaHHocTll nopo.(bl.
Als cuaaso BhIRerpeHHhIx (pas6opuux) nopo4 AotflyoKae-
MbIe cKopocrn llpHlrHMarorcfl tro ra6J. 7-25, KaK AJIfl
HecBfi3nbrx rpyHToB, uo pagMepaM npeo6aaaarcIrlux or-
Aennsocrefi.

3. .ll,onycKaeMble cKopocrH TeqeHHq BoAbI '

B THApOTeXHHT{eCKHX COOpyX(eHHCX

c HcKyccTBeHHbIMH KpeIIneHHqMH

,[,O,'uyCraeuue cpeAIIHe oKopocTH TeqeHHs Borl,u (,nps
pacqeTHbrx pacxoAax tsoAoroKa) Nrfl HcKyccrBeHHblx Kpefl^
.renuft npulluMalorcfi rlo EopMaM Ta6JI. 7-28.

3naqennq cxopocrefi, yKa3aHHbIe B ta6n 7-28, flpeAy-

.ll,onycxaenaue (nepasuurnarcu1ue)
TerIeHHg l l f lq cKaflbHblx

HaHMenoaaHHe rpyHroB

Ta6nu4a 7-27

cpeAHHe cKopocrH

Cpelnne ray6unu [orora B ,,

l ,o i ,,0 I e,o

Konr.nouepar,  MepreJrb,
cJIaHUbt

f lopncrufi  r{3BecrHflK,
trnorHbrft  KoHrJroMepar,
c .noncruf i  HaBecrHqK,
H3BecrKoeblft  nec'IaHIrK,
AonoMHTosrrf i  Hgsecrgfl  K

AorounroBbrf i  necrraHHK,
naorHrrft  HecnoHcrHft Hs-
BecrHf lK,  r (peMHHcrHf i
H3BeCTHf lK ,  MpaMOp.

fpannru,  lua6ashr ,  6a-
3aJIbTbt, aHAe3HTbI, KBap-
unrbr, nopQuprr .

2 , 0

3 , 0

4 , 0

l 5

2 , 5

3 , 5

5 , 0

1 8

3 , 0 3 , 5

4 , 0

6 , 0

4 , 5

6 , 5

Cpe,u.nue cKopocru TeqeHHl
B i l ICCK
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cMaTpr{BaroT HopMaJrbrrbre rpygToBbte ycJIoBHf, Il KaqecrBo
yKpellHTenbHbrx pa6oll, cooTBengrByloqee rexHHrrecKHM yc-
JroBHflM n JrpaEHnaM nx upolrsBolcrsa.

flpu xe6ranonprqrHhrx rpynroBblx ycJIoBBflx fcnexeoa-

,ll,onycxaeuue (uepa3lruBarcque) cpe4nue cropocru

Cpeanne ray6nuu rroroKa B ,t

Tunu xpenaeunf i
0 , 4  l r , o  l : , 0  l r , o Tunul xpen teuuir

Cpea,uue cKopqcrH TeqeHHq
B T' ICEK

crnaHssrft rpyHT H Ap.), ne6.naronpr{HrHbrx o6croRlelucr-
Bax npon3B,o,u,crBa pa,6o.r n sxcu;ryararlrrlr xpenleHnft Hop-
uu ra6a. 7-28 AoJrxHbr 6urrr floHaxeHbr c yqeroM
MecrHbrx yc.uonufi.

Ta6nuqa 7-28
TeqeHHfl AJlfl HcKyccrBeHnbrx rpenleunft

Cpeauue n.ny6uHu noroKa B ,(

0,4 I t,o I z,o I .,0
Cpea,nNe cxopocrn  Ter {eHHq

s ,t lcerc

rrJrornoM ocnonaunu) .

O4epnonxa B creHKy .

KaMeHHaq ua6pocra us 6y-
nbr)KHofo HnH pBaHofo KaMHfl
B SaBHCI'TMOCTH Or ero KpynEO-
CTH

KaMesnas ua6pocxa n 2
CJIOfl B IIJIETHSX B 3ABHCH-

MOCTH OT KpyrrHocrs KaMHs

Oruuo,rHoe MorrIeEHe Ea
Mxy (cnof i  Mxa rre MeHee
5 cx):

a) ns 6yruxunra
M e p o M  1 5  c n .

6) ua 6yruxuura
M e p o M  2 0  c u .

n) us 6yrmxuura
MepoM 25 cu .

0 , 9
l 1 5

1 , 2
1 , 8

f lo ra6n. 7-25 c xoaQ-
Quunenrortr  0,90

IIo ra6.rr. 7-25 c xoeQ-
Qnquenrorrr I ,10

Anofinoe MoureHHe H3 pBa-
Eoro raMHfl na ue6ne: HHx-
Hnfi c.noft H3 KaMHeir 15 cnt,
uepxuHfi-r,r3 KaMr{efr 20 ca
(caoft ute6us He roHbrxe
t0  ty)

XnopocrnHan BLrcrHJrKa
v xBopocTqHbre noKpbtR.ana
Ha rrnoTrroM ocEoBaHHH (,U,Jrs
BpeMeHHbrx Kpenneunfi  ) :

a)  npu ronuruHe BH-
CTHJIKH 6:20-25 cu

6) npn ApyrHx rorrrrru-
HAX BbICTHJIKH .  .

<DaurHsune rnQrrn:

a) npu ronil{Hne D:50 c,az

6) npn ApyrHx ronrr lu-
uax rnQaKoB .

fa6nonsr (paslreparrru rre
M e s e e  0 , 5 X 0 , 5 X 1 , 0  u ) .

Eyronar KJraAKa H3 KaMHs
H3DecIrKoBbrx nopoA (c npe-
AenoM [IpotlEocrH He MeHee
100 rczlcaz) .

SyroBag r(na1Ka H3 KaMHfl
KpenKHx nopoA (c  npelenol r
nporrHocru He MeHee 300
rcelcxz)

6eron KaK
rpenreuufi:

MapKn 170
,  1 4 0
,  l l 0

oAex(Aa Ans

1 , 3  I  1 , 4
2 , 0  |  2 , 2

4 , 53 , 5 5 , 0 5 , 5

|  2 , 0  |  2 , 5

pa3

pa3

pa3

2 , 0

2 , 5

3 , 0

2 , 5

3 , 0

3 ,5

3 , 5

4 , 0

4 ,0

2 , 5

3 , 0

3 , 5

3 , 0

3 , 5

4 , 0

4 , 5

4 , 5

5 , 0

3 , 0

3 , 5

4 , 0

3 , 5

4 , 0

4 , 5

5 , 0

5 , 5

6 , 0

3 , 5

4 , 0

4 , 5

4 , 0

4 , 5

5 , 0

5 r 5

5 , 5

6 , 0

I I o  n . , 3 "  c  xoe$$n -

unen roM 0 ,2  {  E

2 , 5  1 3 , 0  1 3 , 5
f lo n.  ,? '  c ro.aQ$n-
qHeHroM 0,15 l fT
. I I o  l . [ , o  l . [ , o
4 , o l ' 5 , 0  1 5 , 5' l l

.II.o
6 , 0

4 , 5

12,0

t 0
9 r 0
7 , 5

OAHHo,rsoe Mouesne Ha
ute6He (cnofi ule6Hn He Me-
uee 10 c,r):

a) ns pBanoro KaMHfl
pa3MepoM tb c.ilt. .

6) us pBaHoro KaMEfl
.  pa3MepoM 20  cn .
n) us pBauoro KaMrrf l

pa3MepoM 25  cn .  .

OAuHocHoe MouIeHHe c
noA6opou nnrla H rpy6urtr
IIpHKOJTOM Ea r{e6He (CrOH
He6ns He MeHee lO cn):

a) ns raruseft pa3MepoM
20 c.tl .

6) ue xauHeft pa3uepoM
' 25 c.ilt

e) na rauneft pa3MepoM
3 0  c r t . , . .

3 , 0 3 , 5

B , o

8 , 0
7 . 0
6 ; o

4 , 0

1 0 , 0

9 , 0
8 , 0
7 , Q

6 , 5

6 , 5
6 , 0
5 , 0

beroHHue JrorKH c tnaA-
Kofi  noBepxHocrblo

EeroH MapKIr:
170
140
1 1 0

,I lepennHIrue JIoTKH rJIaA-
KHe npH HaAexHoM ocHoBaHHH
14 TeqeHHu Bnonb BonoKoH

l 3
l 2
1 0

19
l 6
13

r6
t 4
t2

20
l 8
15

r2l 0 l 4

n p r x e q e n x {. l. Tr6rxqxue gHaqeHxr c}iopocrei tre cJreryer xrrepnorlpoBarh. np{ npoMexyro'tnHx rry6nHax Bororoxe traqe
nrt cKopoaTeft llprHural(,rci tro rry6tlHarr 6rxx(aftltlttx a HaryPIrHr._ 

i. seat.riu!_aoiicraexnr iropociefi r€qexl|r [plr rribsxar roloroxa, 6or6urtx 3,0. (scryqee otcylcrBts crle[xarbHHl xcc,Ieroleax*
x Dacqerosl. noxnxnarortt rlo rx sttrq€xltx.uq rny6xaH,3,o r.'- *"-'3:'i1";;ffi;"ffifc,ftifi;;6;;fil; 

tftb;ti-; ipenaeuxt .rua sarlcsr s ocHoBHoM or xaprkreps reqeHht aotrH {paBuo{epxoe.
neplBsor€pgoe, saJrxqxe trpExf,s r r. rr.) B nolaircrr'ycrenoiaeBro xa ocnonrHxn aonorxniersnnt rccJeloaarrn. IIit oDrteBT{DoBoq8ul
prcrreroB B DpelBrpurentrnbrx cra4rrt trpoexrupoBlnlrr rroxro npr*""to yrusriiae_r ra6a. ?-28 oe,rx'rxnu ronycriixuf cxopoiref npr
iryo}He 0,4 ;.

22''
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flpn ttpeABapI{TerbHbrx pacq€Tax AorIycKaercfl TIoJIL}3o-
BaTbcrr la6.nltqguuu 3HarreHgflMr{ cKgpocTefi ,Unq r.ny6nHur
BorroToKa 0,4 u-

B cryqae HaJIHqHff B Bo.[oroKe sHaqureJlbHoro Kgnuqe-
cTBa BgB€uIeHHbrx u BJreKoMbIx HaHocoB 

'(6o.rlee

I 500 e/n3\ BHaqefiHrr cxopocrcf i ,  yKasaHHrte e ra6"r.7-28,
Moryr 6urn yMenbuenbr Ha l0-:- 20% B 3aBIrcHMocTLI or
COCTABA H KOJIITqCCTBA HAHOCOB.

Hopusl cxopocreli TerreHr4ff Bo.u,br Arq xpen.neuufi ycra-
HoBJreHbr H3 ycnoBHx, ur.o: a) KpenJr'eHnfl orr{ocoB u 6epe-
roe o6ecn,eqeHbr oT noAMbrBa Hx suxnefi  qacrl4; 6) Ka-
MeHb AJrff ua6pooox H lroueuHfi - Mopo3o.crofixufi, Kpe[-
KHx r lopoA, c o6reunuu BecoM He MeHee 2,0 rfus;
e) KpenJreHufi Ha ueM,eHrHoM pacrBope npu arpecclrBHo-
cru B.otr o6ecneqeHn ,or xHMHrJecKoro BoeAeftcretrs grt{x
B,On.

7-6. TPAHCnoprHpvtorqAf l  CIIOCOEHOCTb
H HESAI, IJTf l IOTTIHE CKOPOCTH TEq EHHfl  BOAbr

B KAHAJIAX [13]

I'Ipu pacrrere KaHaJIoB, He HMerorqHX o6ruuoexri v He
flol(pblTbrx pacrHTeJrbHocrbro, c pacxoroM Bo.f,br Q:
:0,2-+150 usf cerc, co cpeaHeft ruApaBJrnqecrofi KpyrrHo-
)Tbro B3BerrreHnbrx HaHocoB ar-(10 atulcerc, c co.{epx(aHn-
eM B3Be,rx€HHbrx HaHo,coB B B'oAe lo 5 rcelns u co cpe.uHefi
no xHBoMy ceqeHHro cKopocrbro reqeHHfi BoAH
u)0,3 ulcerc oilpe.[,eJrerrHe rpaHcnoprlrpylouefi cnoco6so-
crlr KaHaJroB, npoAoansnrfi v nouep,evntrfi upo$u;ru Koto-
pblx ycraH,oBJreHE{, peKoMeHAyercf IIpoH3Bo.lHTb rro cJ]e-
ayrcqeft Sopuyae:

Riu
(7 -231

w

rAe p - Tpancnoprnpyroqaq cnoco6irocrr s rcef ns'.
R - r,u4paBJrr{q,ecKnfi paguyc n n;
, - yKJIOH ,IIOB€PXH.OCTH B0nbr;

tt)o:(t), ecJrH a)2 ntufcerT u)o:2 u.ufcerc, ecJIH
ro12 .*tulcerc.

flpu npN6.rraxeuHoM onpeAereuI,IH TpaHcrroprupyrourefi
cuoco6uocru KaHaJroB pacqer Mo)KH,o rrpousBoAam no Qop-
Myne:

I 000
c : -  R i .'  

a - 1 , 2 5

B Qoprrlyne (7-24) &J npnHaMaercrr He Meuce 2 uulcerc.
Ec.nll pacxoA BoAbr Q ttslcerc !r yKJroH KaHaJra AaHbr, Ho

xI{BOe Ceq,eHue eule He ycTaHoBJreHo, To TpaHcnoprl{pyrc-
Iqafi orlo€o6uocrn onpe-{eirfiercff tro rpopr'ry.rre:

P : B Q o ' a i - (7-25\

3aecr .B - roeQsaquenr, sHaqegnr r(oroporo npnBe,{e-
Rbr B ra6;r. 7-29.
' fIpn6.nnx<eHHce onpeAeJIeHH,e BBa'rIrrrHHbr Hesairrqrou1efi
cKopocra TeqeHHq (o mlcex) rpoHsBornrcr no Qoplryre:

'o : AQo'2, (7-26)

(7 -211

rte .A - roeSQurtneHr,
ra6.n. 7-30.

3HaqeHHfl KOTOpOTO .f aHbr B

Tafnuqa 7-29

CpeauenanerueHHag
rlr irpaBflHt{ecxaq

KpynHocrb  HaHocoB
w It .14il tceK

< 1 ,5

>  6 , 5

3na,lenue
xoaQQuqueHra B

4 700

3 000

I  100

600

Ta6ttuqa 7-30

C p e a H e a s n e u r e H H a n
r H/:[pa B"IlHqeC Kafi

KpynHocrb HaHOCOB
a) B f,t.JWlCeK

3uaqeHne
x o a Q 0 n q H e u T a  A

<  1 , 5
I ,5-:-3,5

> 3 , 5

0 , 3 3
0 ,44
0 ,55

CpeauenaBeruenrrafi r't{ApaBJruqecKafl KpynuocTb HaHocoB
(0r oflpeAeJrfleTcfi B SaBI{cHMocTH or coAepxaHHfi B BoAe
pa3Hbrx $paxuufi (n npouenrax) 'H or cpe4nefi KpynHocrn
Ka)I{Iof i  Spaquu acp.

fI o c.nels sff onp e-{eJrqercfl 3 aB licl{Mocrblo :

u)t*w.z* {  * t  * ,
- C D ^ t

d

(7-27)

fAe icrr H (.9)z - fipe.q,efibHble 3HaqeHi{fl fl{ApaBJII'IqeCxott
KpynHocT,LI, xapaKTepllSytoulfle naHHyIo
Qpaxqaro, npHBeleHHbIe B ra6.n- 7-31.

Ta6nuqa 7-31

,1

B 'T'I

0 , 0 5

0 ,  1 0

0 , 1 5

0 , 2 0

0 , 2 5

0 , 3 0

0 , 3 5

0 , 4 0

0 , 4 5

1 , 7 3

6 , 9 2

15 ,60

2 1  , 6 0

0 ,50

0 , 5 5

0 , 6 0

0 , 6 5

0 , 7 0

0 , 7 5

0 , 9 0

0 , 9 5

0 9 0

5 4 , 0

5 9 , 4

6 4 , 8

7 0 , 2

7 3 , 2

7 7  , 0
80 ,  7

8 4 , 0

87  ,5

0 , 9 5

1 , 0 0

1 , 2 5

1 , 5 0

|  ,75
2 , 0 0

9 0 , 6

94,4

1 1 5 , 0

r25 ,6

139 ,2
1 5 2 , 9

166, 2

1 7 6 , 5

1 9 5 , 0

3 , 0 0

3 , 2 5

3 , 5 0

3 , 7 5

4 , 0 0

4 , 2 5

4 , 5 0

4 , 7 5

5 , 0 0

192,5

201  ,0
208 ,5
215,5

222 ,5
99q

2 7 , C 9

39 40

3 7 , 8 0

43,20

48,60

9 9 ^

2 , 5 0

2 , 7 5

236

243

249

,5 i
I

,01
I

0 lr l
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r H I P OT E XH H tt ECKH X COO PY)KEH n n

Xapaxreprc rHr (a  rpy tuHxcc  noBepxsocre f t

a )  P a s H b r e  M a r e  p H a J r r , t

Aepeno no KaMHro

, i lo AepeBy
To xe,  co cMa3Kof t

xou)
B npucyrcrBnn BoAbr (nonepex BoJro-

cTaJIH EaCyXO

cuasroft npn uJnI{QoBassoft troBepx-

To xe. B npHcyrcrBnn Bo,t lbr
Cra.rrr no craJur npn cna6ofi cuagxe
To xe, co cMa3rofi B BHEToBbIx Hape3Ka x

I IOA'bCMEbIX MCXAHH3MOB

Craar flo rrynyHy

t

To xe,
I IOCTH

,  K a M H I O

npn cMa3Ke H uuH$onasHofi [oBepx-

Crar l  no craJru B uanQax MexaHH3MoB c yqe-
TOM safps3geHr.rf l  B npHcyTcTBHH BoAbr

Ctaar no crarr{ B [oAteMEHKax c yqerol{
r lacrnqHoro o6Mep3aHufl

Craar  uo Qoc$opucrof i  6ponse (vucran) .
To xe, c yrreroM garpfl3HenHrr 14 o6uepaaHur

B I IOAbCMHHKAX

Cra.rrt no nbAy
Koxa (nraurrrln) no ny6y .

, HE pe6po no ay6y .
To xe, B rrptrcyrcrBur.r BoAbr

6 )  K a u e H H a r  H  6 e r o E r r a f l  K n a A K a

Kauspr wnr Knpunrt no Kupunrry (r.ualro
o6aenaHHufi) . .

To xe, no r. [aAKoMy qeMeETy

l 'nalxo o6AeaasHufi rpauxr no raKoMy xe
rpaHHry

fpy6o o6Aerannrtft rpagnr no raKoMy )r(e
fpaHHry

To xe,  no 6eroHy .
KaueHnas KnaAKa no KJraAKe .
6erou no 6eroHy
KaMeHsaq KJra.u,Ka rto 6eroHy .
KaMeHHaq Kna,u,Ka H 6erox no rBepAoMy cy-

xoMy rpyHry

Hacyxo  .  .

BAOJTb BO.{OKOH HaCYXO .

.(epeno no
To xe ,  co

I IOCTH
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7-7.  OPHEHTHPOBOIIHbIE 3HAIIEHH' .  KO9OOHqHEHTOB TPEHHf l  t6 ]

KoeQ-
$nuu-

C H T Xapaxrepr . rc ruKa rpyruuxcs  noeepxuocre f i
rpeH

Ta6ttu4a 7-32

KauesHas KJraAKa u 6eron no cbrpoMy rnHHH-
croMy rpyHry .
To xe, no Mor(poMy rJrurrr.rcroMy rpyHTy .

KoaS-
SuqH-

EHT
TpeHHs

0,30
0 , 2 0
0 , 5 5
0 , 4 5
0 , 4 5
0 , 2 5
0 , 5 0
0 ,35
0 , 7 5
0 ,70

0 ,40
0 ,60
0 ,60
0 ,20

0 ,30
0 ,40
0 ,20
0,40

0 , 4 0
0 ,35
0 ,30
0 , 2 0
0 ,35
0,35
0,35
0 ,45
0 ,60

0 , 4 0
0 , 2 0
0 , 4 5
0 ,30
0 ,50
0 ,35
0 ,45
0,30

0 ,60
0 ,50
0 ,30

0 ,70
0 ,55

0 ,20
0 ,65
0 , 1 5

0 , 1 2
0 , 1 9
0 ,45

0 ,30

0 ,35

0 ,40
0 , 1 1

0 ,40
0 ,

,
,

- ,
n

n

,
fa6uos no

i lecKy cyxoMy
recKy MoKpoMy
cyxoMy  cy fnHHKy
MOKpOMy Cy|JTHHK) '
cyxofi  cyrtecn
uoxpofi  cyrecn
CKAJIC

ra6nony .

0 , 6 1
0 ,43
0 ,79

n )  [ e p e B r H H b r e  p f l x H

Pgxu,  3a
cynecH

fioJlrreHHbre KaMHeM, no uoxpori

To xe, no raKHM x(e pf l)r(aM .

n ,  cKaJIe

,  ,  voxpoft rJIaHe
PRxH, 3arroJrHeHHbre cyrrecbro, no MoKpoMy

c y r J r r 4 H K y  . . , .
To xe,  no MoKpof i  cynecu

, ,. " MOKpOII rJrHHe

n ,  TaKHM }I (e MOKpbrM pf f ) r iaM

n I  MOI(pbIM pf l ) I (au,  3a[OnHeHHbIM
K A M H E M

Pgxu c rnnHo6eroHoM rro cynecu
, u r.lnno6eroHoM rlo cyrnanKy

To xe, no fJIHHe

, n cKaJIe

, , TaKI{M }Ke pfl)I(aM

PqxH no flecKy B Bore

To xe, Hacyxo

! ,  xaueHnof i  Ha6pocre .

r )  O n y c K n b r e  K o J r o A q H  n  K e c c o H b r

KeccoRu c 6eroHuofi,  .u,epensnHofi H MeraJrJrH-
.recxofi  [oBepxHocrbro no cyxnM rJrHHaM

To xe, no MoKpbIM TJIHHaM

, u  cyxHM cyrnHHKaM H cyf lecH .

,  n  MOKpbIM CyfJTHHKaM H CynecH .

, ,  r  c yxoMy  cpe4HeMy  necKy  .  .

n  ,  MOKpOMy CpeAHeMy necKy

b ,  cyxoMy MenKoMy r recKy

n  n  M O K p O M y  M e n K O M y  n e c K y .

0,65
0 ,60

0 ,60

0 ,73
0 ,60
o,75
0 ,65
0 , 7 0

0 ,65
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7-8. CTPOHTEJIbHbIE XAPAKTEPHCTHKH roPHbIX t loPoA u6l

1

l - laHMeHoeanHe rp) 'HTa

f lecor .

Cynecu

PacrrrreabHblfi rpyHT

TopS

Jlerxuf i  H r€ccoeH,u.usrf i  cyFJIHHoK

B;raxHtrfi pslxlutfi ,'l€cc, t'tsruufi coJIoHqaK
n coiroHeu .

fpanufi  puxluf i ,  r tsrruf i  vr cpeqHnfi . l lo
1 5 u u . .

f l rornuft pacrrre.nlutt f i  rpyur c KopHflMH
oT rpaBH

TopS Lr pacrHrenluufi  rpyHr c KopHflMH
AnaMerporvl Ao 30 n,u .

f ]ecox 14 pacruTellurtf i  rpyHT, cueuansufi
co udeoneM HJIH raatxofi r'r urenofi -

Hacutnuoft c.uexanurnftcq rpyHr c I IpI ' IMecbP
ute6Hq HJIH raJ IbKH .

Cynect c r lpnMecblo ure6Hq, raJIbKI' I  H

crpoHre.i lbHoro Mycopa

Xupuan rruHa, B
ropcKaf l  n MOpeHHaf

Tnxeartfi cyrnnuoK . .

fparuft xpvnnuft,  r?JIbKd rE ute6esr Kpyn-

Hocrblo ot 15 no 40 u'ttt

Cvxofi  n€cc u l€cc ecrecreeHsofi  BJIa)I(Ho-

cru, cMetrlaHuuit c fpaBI{eM HJIH raJIbKoH

PacrnrelbHafl 3eMJtf l  Lrttr  topt[ c KopHnMH

AHaMerpou 6o.r lee 30 uat

Cyrrnuor ,  cMeurausuf i  co qe6nelu  I IJ IH

raauxofi  l I  crpotlTe.rbHbll l  Mycopol\r

Trxe ras  . toMoBaf l  r J lHHa '  B  ToM qHcJ Ie

TBepAaf l  l opcxa f l  u  xaP6ouna f l  .  r  .

Xucuas rJJI4r Ia v r f lxeJlb le cyrnl lHKu c

np"*.coto ute6nr,  rarbxH'  ^-crpol{TeJlbHoro
rrrycopa u 6y.rrnr BecoM Ao 25 Ke C COAeP-
xaHu-ertr  6ynur no l0% .

Cpeauuft o6reu-
HHft sec tpyHra

B NIOTHOM TEJIC B
cocrogHHH ecre-
c rsenHof i  Brax-

Hocrn s rcelNr

I 500

l 600

r 200

600

l 600

I 600

I 700

I 400

r 100

r 650

I 700

I 900

l 800

I 750

l 750

r 790

l 400

I 900

flpeaut npoqHocrH
npH pa3.r,aBnl{Be-

HHH a ,czlcuz

I I

I I I

Taftuqa 7-33

ToM qHcJIe raP6ouuan,

r 950

BpgMs r{Hcroro
oypeHHfl

I noe. n JrenKHM
nepQoparopou

B  M H H V T A X

KosSQxuuenr
xpenocrn I

0 ,5 -0 ,6

0 , 6 - 0 , 8

0 , 8 - 1 , 0

1 , 0 - 1 , 5
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II podottuceuue ra6t. 7-33

_Mopenuaq rJrHHa c BanyHaMu BecoM Ao
50 rce npu HaJrHqHra BanyHoB Ao l0o/o no
oSreuy

C.nanuenafl fJrHHa
Kpyunan raJlbKa pasMepoM Ao g0 .Mrtt

qncrar HJIH c npuuecbro 6yaur secol{ Jio
l0 rce

fl;rorsnfi ornepAenurzfi a€cc u orBep,rl,eB-
urufi coaoHqar

C_qemesur ponanru nfi cs crpor{Tea ruufi Mycop
MeraanypfHqecKHe HeBblBerprrBruHecff  r r r  Jra-

KH
Mepreas usrxuf i  u otroKH
l lpecna

HaHueHosaHne rpynTa

Cpeaurft o6r€u-
Huft aec rpynra

B NJIOTHOM TCNE A
cocTosHHH ecTe-
ctseHgoft BJrax-

nocru s Kelil!

2 000
2 000

r 950

l 800
l 850

r 500
l 900
I 8C0

IIpea,e.r npoqxocrr.r
npH paslaBnHBa-

HHH B rcelcnz

Bpeue qucroro

.  6ypeHnr
I noe. .u .[efKHM
nepQoparopor-a

B MHHyTaX

KoaQSuqueHr
xpenocrn /

1 , 0 - 1 , 5

TyQ u  neM3a  .
HgnecrHqK ugrrnf i  nopucrufi ,  cHJrbHo

Tpeuznonarnrf i  H paKyrrrequaK
C.nauqn cpeAuefi Kperocrr{
Meprenr cpe.[,ueft r(penocrr.r

V

VI

2 100
I 800
I 900
2 600
2 200

I r00

l 200
2700,
2 300

I'lesee 200

200-400

Menee 3.5

3 , 5

|  ,5 -2 ,0

2-4

VI I

Konrrouepar c raJlbKoft r 3 ocaAor{Hbtx
nopoA Ha H3BecTKoBoM r leMeHTe

flecqauux rnHHucrbrft  auaetpeuuufi ,  cr{nbHo
Tpeu{HHoBarufi . ;C.rraneq nruuucruft

Meprenr rpeurrnfi
KpenKHr4

2200

2 000
2 800
2 500

400-600 4-6

VII I

fpaHnr ApecBflrrbrfi .
Ir lsse crHs Kn MepreJrlrcrbre
f leccaHrrr rrnnuctuf i  .
Clauqu cnroAflHble H necqaubre .
Aunn,upnr

fpanr,rr,  ruefic H cl lerruT MflrKHe, cr{Jrbr{o
BbrBeTpeHHbre

3MeesHx orarbKoBauHuft .  .
IzlsaecrHsr nrornufi

2 300
2 300
2200
2 300
2 900

600-800 8 , 5

IX
Konr.nouepar

IropoA rra KpeM
flecqanuxu

c ranoxofr r.r3 ocailorrHbrx
aHcToM [eMesTe

2 500
2 400
2 500

2 500
2 500
2700
2 500
3 000

800-l 000 I l , 5 8-10

Cu.u,epar .
C.rrallqu ttecqaH o-u3BecrKoBbre
MarHegnr
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H a x m e s o u a t t u e  T P Y H T a

Aoaorunru
H g n e c r u n K H  K P e I I K H e  .

Mpauop
[IEcqainx nlorHuft  sa I43BecrroBor\ t

eMeHTe .  .

C laueu  l t ecqaHuf i  xPenxu f i  -

Cpea.nnfi o6terrl-
nuft sec rpynra

B NNOTHOM TCJIE B
cocrognltH ecre-
crneHnoft BJla)K-

noctu n xz1 twg

2700
2700
2700

2 600
2 600

2 800
2 900
2 600

2 800
2700
2700

2740
2 600
2 900

2 900
2 600

f lpere,: npoquocrH
npH Pa3.aaEnHBa-

n]rn B xelctt

Bpeue qHcrofo
oyp eHH q

I noe. n JrerKHM
nepQoparopor*r

B MHHyTaX

KosS$uuuenr
rpenocru I

l 0 - 1 2

t2--14

14-  l6

fpanr.rr KpyrIH o3epHHcr blf i

Aorotunr  BecbMa KPenKnH
3Meesnx  .
Kour.nouepar c ra.[bKofi  ]r3 u3Bep]ceHublx

nopoA Ha  H3BeCTKOBOM UeueHTe

f lecqaxurc  KpenK l l f i  Ha  KBa .pueBoM ueMeHre

I  000- l  200

I 200-l 400

I 400-l 600

1 5 , 0

1 8 , 5

2 2 0X I I

Cuenn r  KpynHo3ePH14c rb lu

AHtesur  u  6aga. ' ; l r  co cJ IeAaMH BHBerp l ' l '

B A H  } 1 ' I

I -uei ic .
I 4gsec tHgK i recbMa xPenxu f i  '  :  '

KoHrao l i epa r  c  ra l l ro t i  H3  H3BepxeEHbIx

nopo . I .  Ha  l {peMHHCTOM uer4eHTe '

T p a x u r

X I I I

XIV

fpaHHr  cpeAHe3epH t r  c ru f i
lnefic rpettrnfr
Eua6as
tlopQnpnr
Tpaxur  KpenKHH
Cueuplr  cpeAHe3ePHHc rhlr{

fpauur MerKo3epHldcrbl f t ,  Becbr la KpenKHfr '

f  i rauuro-nHef ic
.[.nopur
IrleeecrHsK BbIculefi KPenocru
I IopSuPt' tr  KPenKHI'I

.AHAesur, 6a3a.lsr '  pofcBI' IK KperrKHH

,[ ,aa6as,  nHoPHT Bblcuef i  KPe[ocrH

fa66po H KBaPuHr KPenKue

3 100
2 800
2700
2 500
2 800
2 800

3 300
2 900
2 900
3 100
2700

1600-1  800

I 800-2 000

27 ,5 1 6 - 1 8

32,5 18-20

4 6 , 0 20-253 100
2 900
2 800

Easarsr aa6paloponntfi H oJlHBHHoBblfi '
iuoOpo-aua6as, KBapul{r  H nop$npnr

HCKTIOqHTeJIbHO KpenKHe

3 300

3 000X V I
Boree 60 Eoaee 25
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BeTpoBaf l .'13. 

fOCT-3908-47, Tpancnoprupyrcurac cnoco6uocrb H rresahnffro-
l l " tHe cKopocrH TeqeHHq Bo,ab l  B  KaHarax .

14. I-  p u ur n u 11. M., fr l .u.porexruqecKae coopy)KeHnrr, q. I ,
I -occToo f tusaar .  1954 .

15 .  MnC,  i aae rpancnpoeKr ,  Bpeueunue
pocreir reqeHr{q Bot},r B nocrottHHblx x.-.u..
)Keriltsx. Tpaucxea.lopHsr.at, 1952.Hsx.  I  paHcxen. lopH3a.ar ,  lYDz.

16 .  M3C,  Texuuqecxae ycroBHq H I {opMbI
Texr{l{qecKHx coopy;xenuii .  I-naporexnnr{ecKHe
crau(u f i  Ty  1 l -51 ,  focaHeproas .u ,a r ,  1952.

i7. M3C, lu,uporuepnonpoeKr, fpynru KaK octroBaul{e fu.l l,porex-
HH'{CCKHX cOOpyxenrair, Hopmu npoeKrHpoBar{Hfi, Ty 18-51, 1952.

18. O,r el-tr x e a l 'r q JI. B., fpasuraqrounbte (uaccronule) n'norn-
Hbr r-[. XI eropofi qacrH Kypca ruaporexnHt{ecKux coopyxeuufi, no.x-
pe: .  3anaapnsa E. A:  Ccauxosrua,  1946.

19. OCT 90058-40. Harpyara cHeroeac.
20. Ilo'roxeHue no crpouTenbcrBy B ceftcMuqecKl'Ix paftouax

(nCfI-101-51). Pasaea -VII, fnapotexnuqecxu: coopyxeHHc-,-_loc. H3ra-
re,tbcrBo nHreparypbl no erpoHrenbcrBy H apxHTeKType' lgbz.

HOpMbr LOIIyCKaeMbrx cKo-
fH,[,porexHH'{ecKHX coopy-

npoeKrHpoBaHHq rHJI.po-
TyHHenH fr{,{,posneKrpo-

3ax. 125
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T J I A B A  B O C b M A f l

oEtrlHE yKA3AHVfl rro nPOEKTHPOBAHHIO .llEPEBttrHHbtX
KOHCTPyKUT4II |T4APOTEXHHTTECKHX COOPy}KEHT4fi

.1 .  OEI I IHE AAHHbIE

TIpueeleHHue HHDI(e AaIrHbIe (cor.nacHo |OCT 3061-46)
'pacflpocrpaHsloTcff Ha npoeKTHpoBaHHe,AepeBsHHbIX KOH-
crpyrqufi BHoBb coopyxaeMblx, peKoHcrpyl'IpyeMblx I'I Bo'C-
cTaHaBJIrl4BaeMblx rHApoTexHI'IqecKrl'lX cOOrpyXeuufi II, III,
IV n V KJIaccoB: nJIorHH, 'BoAocJIHrBoB, BoAocnyoKots, cy'
:Ioxo.4Hblx rIIJIIogoB, rlJloroxoAon, 6penuocilycKots, SarBopoB,

. .aKBeAIyKOB, IOTKOB-p_erynsTOpOB, IIrpHrISJIbHblx U OrpaAIt-
TeJrbHbrx coopyx(elrHfi, nepeMblqeK 14 cJlyx(e6HbIX MOCTOB
NJIOTIIH.

i l  p u ru e rr a H n e. OrneceHue coopyxeHns K ToMy Hnu HHoMy Knac-
.€y B gaBHcHMocrH or cpoKa ero cayx6u H cre[eHu orBercrBeHHocrn
coopyxeHHfl npon3Bo.rtHrcs cornacno f OCT 3315-46 (cu' rJI.  7, n.
7 - 1 ) .

8_2. MATEP HAJIbI

.[I,na qepeBffHHhD( I{oHcrpyl{ql,tft npuueHflIor'cq nuJIeHbIe It
.KpyfJtbre Jreco,MarepHaJIbI x,Bofi,Hblx (npeuluyurecrBeHHo co-

cHoBbIX) 14 Jrr.rcTBeHHbIX nOpOA, yAOBJIerBOprrcXIHe Tpe6o-

BanlflM: |OCT 468-43 <<JlecouarepxaJlbl KpyrJIbIe xBoI?-
:TTbIX N,OPOA, TIPHMCHflEMbIC fug NPOAOJIbHOIi PACNVJIO'BKI'I>;
IOCT SOOS-+f <<llu;touarepranbl xBofiH,bIX IIopoA' Aocx't+
+t 6pycxn>; IOCT 3021-45 <6pycna xBofiHbIX nopoA>;
|OCT 726-44 <Kprxu rr.,IoBoqH'ble rBepAblx JIHcrBeHHbIx
nopqA. Texnuqecxue ysloBr'{l>; |OCT 2695-44 <<fluloua-
T€pHai:IbI TBepAbIX JITHCTBeHHbIX IIOTpOL> U rpe6OnaH'l'IqM Ha-
crorrqero HapafpaQa.

. Ilrpene.nu upotlgocTg cocgbl I ur 2 copTo,9,. rBJIa)KHocTbIo
150/o- aorxuu 6nrb (ctu. taxxe ra6rl. 6-28):

npu cxarHr{ BAonb BoJIoKoH . .
\v 

" cTaTHqecKoM ugrH6e

" cKaJrbrBaHuil B.4onb BoJIoKoH

He MeHee 300 rczlcu

, Q 5 0 0 '

. n 5 0 ,

A.nlr noasoAHblx Koltcrpyr.q[fi ,[orxHbl npuMeHrrbcfl cbl-
pble necoMarepuaJlbl (raax<uocrbn 6oree %olo); 4nn uaa-
BoAHblx tpeKO,MeHAyeTcff npl4MeHeHue noJlycyxllx JIecOMaTe-
pHaJIoB (uaxuocrurc l8-230/o). llpulteHeHlte noJlycyxux
necoMarepHaJroB lJrrr rroABoAflblx KoHcrpyKuHfi ,(olycKaer-
cfl nurub npu HarHrrHH TexnfiqecKoro o6ocHogaHuq.

11 p n u e q a H H e. K naa,soaruM ornocflTcc KoHcrpyKuHH' Haxorq-
ulHecfl [ocToqHHo Bbrue ypoBFq Bo.a,bt l{.'IrH B SeMJle BbIIue rpyHToBblx Bo]l;
K no,[Bo.rLHbrM-Koucrpyxuirn, uaxo.ls[ruecc nocroqHHo no,n sorofr rtJr lr
a npeAenax [epeMeHHoro ypoBHs.

Pacrnuyrue H Herr.r6aeMue g-IIeMeHTbI Hecylrlnx KoHcr-
pyKqHfi B coo,pyx(eHuffx II u III KJIaccoB l{3noroBJlrlorcfl
H3 JlecoMarepuanoB I u 2 coproB, c)Karble - 'HB .IIecoMa-
TepHaJroB 2 copra.

PacraHyrue u Hsru6ael{hre gJreMeHTbr Hecy,ulux KoHcr-
pyKru{fi B co'opy;{reHnnx IV ii V rnaccoB r.I3roroBJrflrorcfl
H3 ./'reco'MarepHaJroB 2 u 3 c,oproB, cxarbre - Hg Jreco'Ma-
TeprraJron 3 copra. HepacuerHbre r.r HeorB,ercrBeHHbre KoH-
crpyKrlnil{ B ooopyx(eHHflx IV H V rL[accoB AorrycKaercfl
H3fOTOBJrflTb r{3 JreCO'MarepHaJIOB HH}I{e 3 COpra.

flpnrrreunrr JrecoMarepHaJIbI, tIopaxeHHbIe fHH,rblo, He
40nycKaercff.

Ay6 npl{MeHffercl B KoHcrpyKqufix. K KoropblM
ltpe.4'brrBrfltorcn -[oBbIIueHHbIe 

rpe6onauur B oTHoIIIeHHH
npoqHocru I4 CToHKO,CTH np.OTI{B SarH'HtsaHHg.

Ans Hecyqrx xoucrpyrunft co,opyxeuuft II, III H IV
KJracco,B, HaxoAgulflxcfl B ne6laronpl'IffTHblx ycJIoBi{flx B
orHo[reHI4H 3a,rHHBaHHfl, peKOMeIIAyerCfl fipHMeHfiTb JIeCO-
MaTeprua,lbr, ilponHTaHH.hle aHTlHcenTuKaMH, He pacTBopflio-
uruMr4cr B BoAe. lIpH orcyrcrBun [poIIHraHHbIx JlecoMare-
pHaJro'B AoJrx(Ha'6uru npolrsBeAeHa yllpouleHllafi [po[I'IrKa
HJII{ O6Ma3Ka JIeCOMarepHano'B aHT'HcerITI'IrKaMI{.

K xoHcrpyxlll.IflM coopyxeHufi, RaxoAflIrlnMcfi n uopcroft
BoAe npu HaJHTIuH s Irefi Ape'B'or'o'qlreB, AoJIxHbI npl{Me-
uqTbcfi l{epbl 3ailII{TbI B 3aBUCI'IMOCTH OT CTeIIeHH aKTI{B-

HOCTH .4peBoToqqets.
O6relrsrte Beca ApeBecIlHbI (pacuernue) npuHrHMalorcr

corJlacHo ra6n. 8-l 
- 

(c:r'r. raxxe ra6.rl. 6-28).

Ta6nw4a 8-l

reuslt f t  Bec l lpeBecnubl
s rcelrt3

flopo.u,H rrpeBecHHbt
noaycyxoir I curpofi

X n o f i s n e

.IIncrreHuuqa
Cocsa
E.nn, reAp, I I I lxra KaBKa3cKal,

cocHa f lryrun u Ko.nn-
cKoro IIOJI)-ocrpoBa

flnxra cn6npcxaa

. t ' l r a c r B e H H b I e

ny6
Eyx

700
550

500
450

800
600

550
500

O6reusue Beca ApeBecI{HbI xoucrpyxut'tft, Hax-oAfuluxcr
nocroq,HHo B BoAe, npuHuMalorcfl: cocHu - 800 rcef u3'

lry6a- I 000 rcelut.

t
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Ta1auqa B-2

Mo4y.nn ynpyrocru .u,penecnubt /

Molynu ynpyrocru ApeBecHHb{ n rcelcnz ilpH pacqere Ha
pacrg)KeHHe I{ c}Karr{e B.[oJIb BoJI'oKoH, a rax)I(e fla nsrH6

nptIHLIMaeTCfi He3aBUCHMO OT nOpOAbI ApeBecHHbI COI|JIaCHO

AaHHbrM ra6a. 8-2 (Moayls ynpyrocru npn Heru6e

cu [3].)

8-3.  ] I .ONYCKAEMbIE HANPflXEHH'I

fionycxaerraue Hanpqx<eHvfl, r,Jrs. cocHbl 2 copta trpllBe-
AeHbI a ra6a. 8-3 e Qopue Apo6efi, qHcJIfiTeJIH Koropblx
coorBercrByloT AoIIycKaeMbIM HanpflxeH,I{g,M Anfl HaABOJI-

HbIX KOHCTpy,XUUfi 143 nOJIyCyXfiX JIeCOMarepI{iuIoB' a 3Ha-

MeHareJIH - Mfl xonctpyxqufi no.u.Bo.[Hblx E ga1Bo',trfrIblx

r.r3 CbIpbIx ilecoMaTepuanoB.

Ta6nuqa 8-3

,[.onycxaevue Haflpqx(eHnr, \Jlfl. cocHbr 2 copra v rcefcttz

Bna ,u.peaecnttst

,ll,na cnporo Jleca

,  [onycyxofo xeca

Moay:rr ynpyrocrl{ a rcelcn2 npu

p a c T q l K e H H H
H  C X A T H H

["]

Kraccur cooDvx<eHHff

ilI

Bosreftcrerc

Bu.u, uanplxenufi

Vlsru6, c)I(arue H cMn-
TUe BAOJIb BOJIOKOH

PacrqxeHpre BAoJII Bo-
J IOKOH

Cxarue 'n cMsrne no-
nepeK BoJtoKoH no ncef i
noBepxHocrH l I  B uleKo-
nsrx npy6rax

CMqrue nonepeK Bo-
NOKOH EA qACTH .U.NUHH I I

B no6oBbrx Bpy6Kaxl

Cxa.nsrnasue npH I{3-
ns6e

CxaartsaHrle B ro6oBblx
epy6xax H npuaMarnqe-
cKr{x utnonraxz:

B. IONb BOJIOKOI I

nonepel( BonoKoH
Craaunasue BAonb Bo-

JroKoH B uleKoBblx nPY6-
raxs :

B COnpflXeHLIqX noA
yrnoM a-<30o

To ) I (€ ,  a>30o

flepepesnBaEHe BoJIo-
KOE

Vc.nonnue
o6osHaqeHxq

lronycKaeMblx
Hanpexeuufi

Io r . ] , Io . * ] , Io .n ]

loPl

Io.*]go. [".r196.

Io"r]co.

Ir*]

[" ]go"

[" ]

[ "n]

A t r

t
o , < o )
; 6 ) ?

: : r :

* q
.. o,

o o - ,

6)

a)

c,

c)
c ) t s

c \

= E :
U O . l
o < E

o

o

, o )
a ?

9 5 c r
- o : ' ;
= s u
6 E 3
O V

G)
c . ) F

P :

O O

r60
145

1'35
123

7 , 5
.7
I

13
t2

6

€')

<)

132

f lpxuevauue

l l lpu Inr.rHe cBo-
6oluoro Kogqa
S J I E M C H T A  H C  M C -

Hee ero TOJIII IU-

EbI *I HC MCHCE

I0  cu,  a  raKxe
upH pacrleTe

IIopHbIx nJIOC-
rocreft repeBsH-
Hrrx KoHcrpyK-
uHfI

2flpu yqere Anu-
HbI  CKAJIb IBAHHS

fle 6o.nee AByx
ronIqI{H 6PYrro

eMesTa  B  Sa '

72
bb

_69
55

1 1
l 0
1 8
1 6
l3
12

86
7B

73
65

13
1 2

?\
l 9
l5
t4

tt4
104

97
8B

18
1 6
28
26
2 l
19

B8
60

75
68

l3

106
96

90
82

lq_
7 4
26
24
19
t7

140

r28

120
109

2 l
19
.35

32
25
23

t4
l3

.7
I

6 J

7

6 , 5
o

4 , 5
54
49

132
120

tL2
r02

20
18
33
30
24
22

l 3
r2

160
t45

135
123

24
22
40
36
29
26

l 5
t4

n2

I
16 1
1 5 l

1 l

I

I

12
22
20
l 5

1B
33
30
24

22

20 24
22
40
36
29
26

l5
t 4

L4

I

8

I

6

1 1
1 0

5 , 5
5

I

8
l 1
1 0

5 , 5
5

4 , 5

4
3 , 5

e
(J

33
30

l 0

4 , 5
4

4 , 5
4

3 , 5
3
33
30

, 5 tf lpu yrlere Anu-
HbI  CKANbIBAHHf l

ne 60lee 5 rol-
rrIHH 6Pyrro
SJICMCHTOB B  HA-

I IpaBJIeHHH
Bpe3KH H He  oo -
nee  10  r lY6uu
Bpe3KH

3 , 5
3
D
d

2 , 5
27
25

lj
5
4

3 , 5
44
40

5 , 5
5
4

3 , 5
40

36

5
4
] , 5

v
38

6 , 5
6

4 , 5
4
50
46

7 , 5
7

5 , 5
5
60
55

7 , 5
.f
t

5 , 5
5
60
DD
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,fl,onycxaeuue Hanpsx(eunfl cMfrns
rofi, nanpaereHHoft K Bo.,IoKHaM uoJt
Jrnrorcs no Sopt'ty.nau:

Io."]
I o " * ] o :

t - l
1 " J c

,+ (,*k-t), i , , ,"  
'

I " l

t * ( # - t ) s i n 2 a  
'

H CKAJIbIBAHHfl CH-

yrnoM E, enpeAe-
/

l

Ta6nuqa 8-4

KooQ$HITHeHTbI AJtfl BblqtlcreHnr AonycKaeMblx

uanpnxeHnfi Ans ApeBecnHbl palnuqHrlx rtopoA

f lpu pacuere ua

flopo,u.r 'r  i lpeBecHH I ' l CKAJIbI IJA-

Hr.re H nepe-

Pe3HBaHHe

rre [o.*nl- ronycKaeMoe HaflpsxeHue npu cMsrHH BAonb
BOJIOKOH;

[" ]  - .qonycKaeMoe Hanpffx(eune npH cKaJrbrBaHHI{
BAOJIb BOJIOKOH;

[o"r]sO" - IonycKaeM'oe HarlpflxeHne npu

fiepeK BoJIoKoH;
["]gO. - IotlycKaeMoe Hanpfl}KeHHe rlpu

flonepeK BoJIoKoH.
flpa npHMeHeHHH JrecoMarepr{aJloB I cop'ra AorlyoKae-

Mbre Hanpnxennfl, rIpIrBeJ,eHHbte B ra6.n. 8-3, rIoBbIuaI,oT-
cfl Ha 100/o; r|pH IIpltMeHeHuH necoluarepHaJloB 3 copra
oHtf rrour.rxarcTcr Ya 20olo.

.[,ra apeeecuubl pa3rn'{Hblx nopo,t, BeIHtIHHbI Aonycldae-
Mbrx HarrpRx,eHufi, IIpHBeneHHble B ta6a. '8-3, AoJIxlIbI
6urr yMHoxeubt na roaQ$Huseurbl ta6,'r,. 8-4.

A.ns u'eraJIJIHqecInHx .ta'cr€ft, npHMeHqeMbIx B repeBflH-
Hbrx r{oHcrpyKuuffx rnAporexHuqecKl{x coopyxeHnfi, noily-
cKaeMbre HaIIpffxeHLIs upunuMarcrcf, tro ta6.n. 8-5.

(8 - r )

CMSTHH TIO-

CKAJIbI,BAHI'I{

Cocna .
Jlncrnesunqa
Elu, cocua f lxyruu, rtux-

Ta KaBKa3CKaf l ,  KeLp
Cocua r{ erb Ko;trcxoro

noJryocrpoBa, rIHxra
ypanbcKan u cu^6up-
c K a f f . ' .

[v6
Eyx

I
l 1 2

0 , 9

0 , 8
2

1 , 6

0 , 9

0 , 8
1 , 6
1 , 3

Ta6nu4a 8-5

.ll,onycxaeuue Hanpq)KeHflfl AJtfl MeraJIJII,IqecKlIx'Iacrefr B rcelcuz

f lpoxaruar

Boga.eftcraus

Bua uanpn>xenna

)I(AX U HAKNAAKAX
Pacrgxegue B Heo.[HHoqHblx Tg)I(ax'

pa6orarouux coBMecrHo .

PactqxeHue, clKarue u ngru6
Cpea
PacrgxeHlle B 6olrax, ornHoqnblx rff-

' c )

q \c)
- @  o

d ) F U
. o = e

= ^
Y ; A J
u 5 5
o < ! E

c.)
C ) F

= ^
< J o !

o c.)

^ =
< \ o

- o  o
@ F O

t o \ a

Y F a r
o c . !

o
C J F

c a €

o o , o

l 700
1 250

1 400

00
l 4
l l

1 950
I 450

I 550

I 250

I 200
900

I 000

I 700
I 250

95I
I

l t 5

950 I  100

8_4. PACTIET H KOHCTPYHPOBAHI' IE SJIEMEHTOB

U CONPqXEHHN

t. [enrpa.nbHo pacrflHyrble eJIeMeHTbI

llpa pacqere qeHTpaJIbHo pacrsHyrblx- SJIeMeHToB pac-
qergafl nJroulaAb (nerio) san6o.nee ocra6.nesgoro'fiouepeq-
HOrO ceqeHI'Ifl Kax{AOrO gJIeIteHTa Onpeu4eJlf eTCfl [yTeM

Bblg,era Hs o,6llleft nJroula,4ll ceqeHHg cyMMapHoft n'noura'qn

ecex npy6oK I ' I  npoqux oc.ra6aesnft  KaK paccMarpl ' IBaeMo-

fo ceq,eHl4q, TaK E ceq'eHl'Ift, orcr'ofllqHx oT Hero H-a pac-

crorHulr Meuee 8-xpanuofi Lly6rauu Bpy6Kn flJLLr 8 'uua-

MeTpoB orBepcTl{fl.

Aonycxaercfl [poH3BoAHTb pacrler gneMeHToB KoHcrpyK-

qnft s- [peAnoJro]KeHHH BO3MO1I{HOCTH CTy[€HtIaTOrO pa3-

p b l B a c y q e T o M c o n p o / r H B J I e H I , I f i A p e B e c H I I b I c K a J I h I R a I I t r l o
- ruexay coceAHHMH oc.[3'6.neHuf MH.

flpu pactlere ueHTpanbHo - pacrsHyrblx 3JIeMeHToB ua-

upnxenrlr flpoBepflIorcl lto Soptuy.ne:

f  
'- ' [o01,

r,,te il - pacrflrHBarculafl cI'IJIa;--F", 
_ trJrotuajlb ceqeHEf Herro, o[peAeJrrreMafl coruracEo

rrpeJ,bl.u,yIIIeMy.

BHecHMMeTpHt IHooc la6 legub l xpacT fHyTb IX3J IeMeHTax
cJleAyer no Bo3MOX(HOCTH npeAorBpaularb BO3HI'IKHOBeHI4e

Esrla6aouefo MoMeHTa B oc'na6'negsoM ceqeHHI{ uocpeAcr-

BoM IreHTpHpoBaHHs ,ueficrsyrcslero B HeM ycJ'IJlHfl HnH tro-

CTaHOBKH CBs3eH. llprn co6.nroleHIlr,r arux yc.nonufi AO[y-

cKaercg He JqI{TbIBarb Hanpxxeunf, usrn6a' Bo3Hl{KaIo-

ue looTBHeueHTpeHHoroAef icTBHf lpacTgrHBarcIqeroycE.
JIIIfl.

(8-2)
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2. PacrsxreHne H HsrH6
flpu oAHoBpeMeHHoM .[eftcrsHfl pacrnxeul'Is H uaru6a

uanPnxeH"n 
TTiT y:Tili:?",l3"'' (8-B)

F", 
'  

W^r'  lor.rgJ
r.u,e N- pacrflrl lBalourafl cn:ila;

M - usru6atoqufi uovrenr;
Fnr- nJIouraAL cel{eHHfl Herro, ar[pe[eJIfI9MSf

H.o  n .  l :
N{oMeHT conporHBJIeHHs Herro uau6o-nee

JIeHH'OrO CeqeHI4q:
IonyoKaeMoe Hanpfl)KeHl'Ie npH pacrflxeHHH;

AonyoKaeMoe Hanpflx(eHHe IIpH H3rHrft'

corJrac-

oc"na6-W"r-

[ " o l -
[ "u i ]  -

3. [I,eHrpaluHo cx{arble IIeJIbHbIe gJIeMeHTbl

IJ,eurpa,ruHo cx(arbIe IreJIbHbIe SJIeM'eHTbI' IIoMIIMo pac-

qera Ha npoqHocrb [Io nJIouaAH Herro uo Qopvy're:
A

;t --. [o.r*] , (8-4)
i - n r

-4o.rlKHbr npoBepgTbcq Ha ycroliuUnocrl f lpI{ npoIoJIbHoM

hsrr t6e no Qopuyne: 
t /

;i -. ['.,*] . (8-5)

l lpu storrr pacqerHafl nJro'rlaAb F nonepeqHoro ceqeHur

3"rre\feHTa AoJrlKI{a,11pI{HHMaTbcq paBuoIl rnlO'uta.4Ia 6pyrrc,

eCirII nJoUIaAb oclableUufi Ue npenuuraet 2501s IL'IoilIa.iI,t l

6tiil. Ec^nrz IIrIoIIIafb o'c.rra6-neHfiq rIpeBbIIIraer 25010

nJrorualH rlofiepetiHofo ceqeHHt gJIeMeHTa '6pyrTo, To pac-

q e T H a ' I n J I o . u I a A b n o n e p e q H o n o c e q e H I 4 g A o J I x < H a I I p i I H H .

Marbcq paeu,oit a/3 IIJIOU{?AI Herro.

flpu npou.p^e' nu npolonnHuit lrlrLrl NooQQuuueHr 
' 

?

lo":*e" onpeae.irsrLtcs u 
r^=ur^""MO'CTI'I 

OT Uau6oasure;i

ru6xoCru sJIeMeHTa ).: 
j 

, fAe /e - pac{eTHafl nJrVHa-
fg

3J' iel leHTa,

i lPH ).

t -
+q - paAl{yc I{HepIrI{H tlorilepeqHoro ceqeHi'It
Fap

ro irpneeleuHrtu HHx(e QoPvtYlam:
.-( 75

e:1-0,8(#. ) ' '  (8-6)

npu i\ > 75
100

9 :  ' ' ; ' (8-7)

PacqerHaq !.Jfil:F'.a /s 9r€MeHTa 'np,u [poBepKe Ha.ilpo'LoJlb'

HHfi Hsrla6 AoJIxHa fipuHnMarbcs co'r.tlacHo uI' 3 ('n' 3-b')'

4. Cxraro-n3orHyrble IreJIbHbIe gJIeMeHTbI

Cxaro-HsorrHyrbre qeJrbHble sJIeMeHTbI (uecocrannue)

:oirx<Hbl pacctinTblBarbcfl B rIJIocKocrI{ HsnH6a tro Qop-
MYne: 

$+ +=([o"*]  ,  (8-g)

rre N - cxnur',iil :":Y"'
M - Hsr,fl6aloulnfi Mo'MeHT;
F"t- nJIouIaAb ceqeHHff HeTTo;

Wn, - Mo'MeHT conporl{BJleHllfl c€u€HHIfI Herro'

e' - xoesQuuuenr (Aeficrnure.neu B 'rlpe.leJlax or I

Ao bi, yurarureanulufi AonoJIHHTe'nsuufi Mo\leHT

J I H T E P
t l l .  B J T H 3 H s K  E .  B . ,  P a 6 o t a . u , e p e B a  B  r n , l , p o r e x H l ' r q e c K u x  c o o p y x e -

ittsx, Crpofin3nat, 1936. :v."':r148lgEr i
2. ioCr 3061-46 n,0.epenenHute i  KoHcrpyxuuu ru,[,porexlrHqecKHx

c oopyxe uHf t ' .
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or cxtt'r'ratouleft cHJrbr npE aeoopMau,uqx 3Jre-
MEHTA:

tr2 ocx
F - r r  ( 8 - 9 )-  

3 loo [o"*[  
'

ocx - paCqeTHOe Hanpfl)KeHHe ClKaTHf O'Tr ClK,HMSrOUeff
clitJlbl, Bbrr{HcreHHoe flo nJrouaALI 6pyrro;

[o"".1 - AorrycKaeMoe HarrprxeHue cx(arufl;
).- HaH6oJrbruarr rlt6rocrr sJreMeHTa.

Kpoue yKa3aHHoro pacl{era, r,oJIx{Ha 6strr 'npoa3Be.4eHa
[poBepKa Ha ycrofiunnocrn KaK B nJIocKocrLI, raK n v3
fl.flocKocrH Hzrv6a, 6es yuera Hsrn6arcu1efo MoMeHTa.

L-leurparruo cx(arbre H ex{aro-J{3ot-Hyrble co'craBHbte
SJreMeHTbr paccqurblBalorcq KaK ueJIbHble SJIeMeHTbI, a

np,oBepKa nx Ha npgAoJIbHHft l{sru6 npousBoAHrcr 'c,orJl3-

cH'o |OCT 2482-44 <.KoucrpyKlrllr AepeBsHHbI'e aBro',lo-
poxHbrx MocroB u rpy6. HopusI npoeKTl{poBaHur>.

5. Bpy6xn

Bpy6xll A,oJIx(HbI paccqurblBarbcfl Ha cMffTHe 14 cKaJIbl-

nanue 6ea yuera pa6ortt Mer?JI.iIH,9ecKI{x cxpenneuufi.
B .tl.o6oeux rpy6xax Hauil{eHbil]afl Ao[yc,KaeMax rl.v6x-

Ha Bpe3KiI rrq 6pyclen it oKaHro'BaHHbIX 6peneH - 2 c.'tt,

IJrfr HeoKaHroBaHHbrx 6peeeu - 3 cu. HauSoJIb[Iar .r.oil.y-
cruMafl r.ny6uHa Bpe3KI{ B onopl{oM ya"ne - l/3 ToJI[lHHbI
gJIeMeHTa, B IIpoMex{yrorIHbIX y3Jax cKBo3HbIX Qeprtr 

-tln

BaHHe B 3TI4X CrtyqafiX AOJIX<€H IIpO'I'i3BoAHTbCfl:

a) AirA rrepBoro zy6a- flo yor{Jrr{rc, BOC[pI{HI,IMaeMOMy

riM, c IIoHIiIKeHHeM Ao'nycKaeMblx Haflpqx{eHuift sa 20010;

,6) \nfl tsTo'poro sy6a - no ,IIo-rIHoMy ycI'IJLI{to, 4eftctey-

IoilIeMy no npy6xe, 6es noullx(euus AcIIycKaeMbIx Hanpfl-

xenufi.
Vqfir61eae[4ag IIp14 pacr]eTe XiIHHa IIJIo'cKOCTI4 cKaJIblBa-

6. .Il,onYcxaeMble nPorH6bI t

flpo,ru6u AePeBflHHbIx
.ueftcrnHq ocH'oBHblx u

AOJIX(HbI npeBbllxarb:

xoucrpl'xqut? o'T o[,HoBpeMeH.Horo

AortoJIHHTeJIbHbIx'sosAeficrsl{f i  He

Jlne coopyxe- Ans co-qpYry9
lHf t t  i r-  l l t  nuft IV u V

K{accoB KnaccoB

[ .nn no4euxHblx qacrerl
(sarnopon, [ IJIIo3HbIx
Bopor ra t. a.) QePrt u
cocraBHbIX npofoHoB

AJrq npocrblx nporoHoB
r,ue /-pac'rerHHfi IIPoJIer.

1/300
1  /180

rl25o
1/150

A T Y P A
3 .  J I a a p H H o s n c  J I .  f I . ,  P a 6 o r a  r e p e B a  B  r u l p o r e x H H t { e c x u x

coopyxeHHci, Peunsaat, 1947.



Aaguas ruraBa c,o,crzBJIOHa Ha o'cHoB€ Ty 14 H Ha
[p,oeKTHpoBaHHe MeraIfiHrlecKHx i(oHcrpy,KllHfi 1946 r.,
VrasaHu[l,uo upoeKT[IpoBaHI{Io craJlbHblx l(oHcrpyKlrr4fr r43
craJIH MapoK HJII H HJI2 (y70-51), a raKx{e Marepna-
JroB ilIp,oeKrIIpoBaHHs sarB,o,poB'B_ I@HTope <<fnApocra.nl-
npoeKT> Tpecra fu.qpouonrax<. C;relyer orMerI'ITb, qro
Brlpenb Ao BBeAeHHfl B Aeficrreue rlopM pacqera craJlbHblx
r@HcrpyKrlnfi I'HAporexHIIqeoKI{x coopyxeHl{fi no pacqer-

\-,.HbrM [rpeAeJrbHbrM cocroflHHflM pactler ldx AoJIx(eH ,rlpo-
'LI3BO[]1TbCfi IIO 'MerOAy AO'nycKaeMbIx HalpflMeHl4fi, qr'o 14

' 
nPnllnno n AaHHoftnI,l"horEpHAJIbl

Enq MeraJIJILIqecKI4x 3arBop,o,B npxMeHllorcfi npeurMy-
IqecrtseHH,o MapreHoBcKHe flpoKafiIble craJIH MapKH Cr. 3,
Koropble AoJIxHbI yAoBJlertsopffrb rpe6oeanurna rpynrlbl
A IOCT 380-50 c AoIioJITIHTeJIbHbIMH rapaHrnnMt4 B o'rHo-
III'eHHI{ npeAeJia r,eKyqecrlx 14 npeAeJIbH'O'rO COAep>I(aHI'If
cepbr Lt So,cQopa, craJrb AJIfl cBapublx lrcHcrpy'Klluit' -

B OTHOIU'eHHH rIpeAeJIbHOrO CO'AepXaHlIfl yrJlepoAa, 4 TaK-
xe Ct. 3. Mocr, cor.IlacHo |OCT 6713-53.

fI p n rvr e q a H H s. 1. Csapnsre KolrcrpyKrruH' no.ll,BeplKeuuble Bo3-
.u.eficrsuro ruHaMr,rqecKr,rx Harpysor n paOorarouue npH orpuuarenbnblx
TeMrteparypax, il,oJr)r(Hbr r{groroB.rrrrrbcfi Hg MapreHoBc.I(oti ycnoroeuuofi
cTaJ|$.

2. HarotosaeHue 3arBopoB Hs craJtn HIl2 u npyrnx Hr3Konerupo-
BaHHbrx craaeft paspemaercs B cryqae cnelruanbnoro o6ocnoeauug.

Ans Bc[IoMorareJIbHbIx Hepacqernblx gJIeMeHToB Aofly-

. cKaeTcs [IpHMeHffTb HeMapKHpoBaHIIyrc CTaJIb, [rcTOpyIO

npu uctroJIb3oBarIHI,I B cBapHblx rrc,HcrpyKlllaqx neo6xoAllMo
[peABapr{TenbHo J{crlbilTarb [Ia cBapHBaeMocrb.

Alq salorerroK flpuMeuflIorcr craJIlI MapoK Cr. 2 H
Ct. 3, yqoBJlerBoptrcrr1lle rpe6oBaullflM |OCT 499-41, a
l KoHcrpyrql{flx LrB craJrH MapKIr HJ12 - 3a,KJIerI'KIl usnc-

\-,16s4"trcs rls craJra MapK[I HJII.
Cramso'e JIHTbe AoJIxH,o 'IIpHMeHflTbcg I{3 MaprenoB-

cxofi cra.nu (uau e;rerrpocraJlz). llpn'ueueHl{e orJIHrB'oK I{3
6ecceueponcxux cra.nefi AorrycKaercn B cJlyqalx cflequ-
aJlbHo'ro o6ocuoeaHns.

nns ocefi xoAoBblx KoJIec v Apyrnx oreercrB'eHrlblx
y3noB 3aTtsopoB, notrHTbI,BaIoIrlHX AHTHaMHqeCTKyIO
HalpysKy, npl{MeHsercn Ct. 35y B coorBercrBu.H c |OCT
1050-52. .[.rrx urynoK xoAoBbrx KoJIec LI BKnaAblueir uap-

rlHpHbrx o,nop 3arBopoB c KparKoBpeMeHHo pa6otauquuu
rHeSAaMH TpeHLIrr rrpH HerrpoAonxuTeJrbHbrx qLIrKJrax ux
pa6orbl H 3HaqHT€JrbHbrx [raygax MexAy ilIHKJIaMH [IpI{Me-
llsercff .rruruoQoaul. B fipoqfix cJyqasx illpuMeHlercr
6ponaa v 6a66ur.

I Jlnrno$oab-cnoncrblft lpeaecnuft naacrnr nponnranubrfi ucxyc-
crgeHuoir cuolofr, o6.rraaarcutnfi secrMa MaJrbrM ros$fr{unenroM rpenns
npn BbIcoKoH co[poTHBreHHH cxarHro

,4.nn I{3ro,ToBJIeHHff oco6o orBercrBenHbIx 3"rreMeHToB
(Hanpu,nep, uapoBblx oilopHbrx rxapHHpoB cerMeHTHbrx
sarBopoB, 6au,uaxefi n sy6uarbrx peeK BaJrblloBbrx sarBo-
poB H T. n.), pa6orarcIllnx B rflx<eJrbrx ycJoBfiqx H HcIIbr-
TbrBaForqfix BbIc,oKue yAeJrbHbIe AaBJreHHff, [IpHMeHsercs
JrerHpo.BaHHafl craJrb MapKH 40X; xo,ropafi AoJrx(Ha yAoB-
rrerBopnrb rpe6onaHrnu |OCT 4543-48.

,[,.na yn.norHeuHfi 3arBopo,B npuMeHlercfi AepeBo, JIHTHo-

Qo"rn, pe3uHa cner1plaJlbHoro upo$u;rr, apMHpoBaHHaf,
(6pesenrorra) pe3uHa, Ilpope3uHeusnrfi 6peseur u Ap.

g_2. II.ONYCKAEMbIE HANP'XEHHfl

'Ats 
MeraJrJILIrs,ecKHx roucrpyruufi I{3 npoxaruofi craJIH

Ao,rrycKaeMbre Hanpfix(eHl{fl AoJIxHbr np}rHHMarbcfl
colruracHo 'ra6n. 9-1. A.ns ,uexaHHqecKHx Aeralefi 3arBo-
p'oB nB rro,ItoBoK tlin4 npoxarHo,fi craJIH - corJlacno
ra6n. 9-2.

,I[,.nr rdraur (rff sareopoe) vB npoxarHofi craJIH Ao-
rlycKa€Mhre Hallpfix(eHllfl [pHHI{rMaIOTCf, KaK Arq MeXaIlH-
qecKr{x,uera.nefi H3 rI,oKoBoK coorBercrsyloqefi },IapKIi
crailH coruracuo ta6n. 9-2.

,[an orauBoK H3 yrJlepo4ncrofi cra.nu - co'rJlacno ra6JI.
9-3.

Ann cBapHbrx coeAl{HeHilfi-cornacno ta6n. 9-4.
Anr. 3aKrenoqHblx tr 6outlo'Brtx coeALI,HeHHfi - cor.na'cgo

ra6n. 9-5.
Beau.ruHbl AonycKaeMblx nanpax<enuti s ra6aulrax

(9-l) .- (9-5) AaHbI ArIfl 3arBopoB II Kilacca (x"nacca-

Snxaqun ux ,rro KarII,ITaJIbHocrlI fipHBeAeHa r ra6.n. 9-6).
I(oeQQuqHeHt flepexoAa or Ha[pflx(eHlIft AJIfi II K"'Iacca
oo'opyxennfi x Hanpax(ennflM r,Jtfl. coopyxeHufr l, III u IV
KJraccoB-coorBercrneuuo 0,85; 1,10 u 1,20, uo AorlycKae-
Moe HanpflxeHl{e He AoJIx(Ho npeBocxoAnrr 0,9 ilpeAeJla
TeKyqecru.

Kracc KarrLITaJIbHocrll
BHCHIMOCTH OT KJIACCA
'ra6n. 7-5).

KOHCTPyKUI'tH

3arBopa ycralraBJrl4Baercfi E 3a-
KannraJlbHocrLI coopyxeHHfi (ct't.

,[aBneHuff AJrfl Sa66rEron H
CII'EIINAJIbHbIMH TCXHHqCC'KH.MH

T J I A B A  N , E B f l T A f l

OEITIHE yKA3AHt4fl IIO TTPOEKTT4POBAHHIO CTAJIbHbIX
f I4[P OTEXHHqECK UX CO OPYXEHI4I4

.U,o,nycraenarte y.teJlbHbIe
6poHan ycraHaBJIHBaIorcq
ycIIo'BHsMu.

,fl,onycxaevroe yAeJIbHoe AaBJIeHHe Eils, .numoSoleBblx
BTyJroK (slolaAblluefi 14 ,np.) npu HaJILIqHH soAqHofi r4rIr4
rycrofi MuHepanbHofi cMasrn (cyxoe rpeul{e Bocnpeulaer-
cq) He .aoJrlr(Ho ,IIpeBocxoAHTb 150 rcelcuz.

.(onycraeMble Hatrpsx<euus AJIx AepeBsHHbIx gJIeM€HToB,

BxoAerrlrlx B cocraB MerarruqecKHx KolrcTpylqflfi, cM-
rr. 8.

Hu B o.u,HoM rrs pacqerHblx cJlflaets AoIIycKaeMEile Ha-
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flptxef,rtr tr,rf, uerarJra ae .u,(MxsH trpeBocxoMTb 0,9 m ll nprauxarcTct paBsHun flpeaeJy reKysecrl xareplaJla
lpe.qeJa TeKyqecffi nptMegtefono xartpf,aJra, 9a Ecl(JI()- ll ajrr craJrtr f, troJroBf,He gal{MeHHtr€ro trpeleJra npougocrr
qexf,eM Eaflpnx€sfifi Mecraoro currrs. 3n Hanprxegst 

ll 
trpff cxarrn qyryfla.

/

.ll,onycxaeMbre Hafipsrrenf,s B Kelcilz Anfl

Ta6nuqa 9-I

MeTaJIHrrecKHX KOHCTpyKq[fi He IIpOKaTHOfi CTaJIIT

f lporarnar cranb MapoK

Cr.  3,  Cr.  3 uocr.

BogaeftcrsHc
Ycrocubre

o603Ha.{eHuqBr.r,u. HanprxeunR

Pacrgxesne. cx(arne r
I '3TH 6

Cpes .
Mecrgoe cx(arue

t"nl ti'+l [o*]
[o"*." ]

ocHoB-
Hble

ocHoBHbte
H .EONOJI-

HT{TEJIbITbIE

I 800
I  100
2700

ocHoBHbIe ,
,u,ononHH-
TEJ IbHb IE

r oco6ore

2 100
l 300
3 000

ocHoa-
I IbIC

O C H O B H b I E
H .[OnOn-

HHTEJIbHbIC

2 500
l 550
3 900

ocHoBHHe,
ilono.IHH-
T E ' b H H C
n  oco6ue

2 900
I 800
4 400

r 600
I 000
2 400

2250
r 350
3 400

npxxe'{aHxs. l. Jlrr gncxcaroB, nprxpeflr€ErrHr r rocHExar rorrr,r(o c or,Hol cropoHbr (Haopsxep, arltr greuerrra, cocrof,rqeno ]r3
oauoao yrorra), nphsereHH[re B€''{qrHlr .lotlycxaerrHx HatrprxaHnft flosrxalorcr He 25x.

2. l\/l€crnoe cr*arne orHocr,rrcr x cxarsrc creHor 6anox or MecrHoft iaapyskn

Ta6auqa 9-2

,ll,onycraeMHe rranps)Keuxfl B Kelcilz Anfl MexanurlecKru( .qeraaefi 3arBopoB H3 noKoBoK

nnH npoKaTHofi craJIIr

f lorosra HJIH upoKar i l3 cranu floroeru rtnn npoKar H3 cranu

KOH

c"' I Cr. 5 HII2 Cr. 35y Cr.  40X

EosaeircteHc

BHA naupcxeHuc

PacrqxeHne, c)Ka-
THE H IT3TH6 .

Cpea
Cxarue Mecrgoe

(u'r.  npHMeqa-
uue  l )

CMqrue MecrHoe
rlpH IIJIOTHOM
KacaHI{H (Ctrt.
npHMeqaEue 2)

Pacrqxeuue Irpo-
y tuHH (cu.  npn-
MeqaHHe 3)

,[uauerpa.[bHoe
CXATHC KATKOB
npr.r cBo6oAHoM
KACAHHH

Vc.ttoeHHe
o6oguaqe-

HHS
I

4)q ) F

c l r i
o o - .

c r o . !
o < E

t s
o

o t F

E p ,
d 6 E
o r { ! E

o
(,
o

6 9
- r a

o H o , ,

E 9 E
F  F .  

E F A

9 x ( J

5 8 "

I

or f l

!o ri

9 P r
C ) o - o
o < i c

q ) F

c o E
o  o . ,

< r  O . a
o < E

€)
C . ' F

o q

E E e
( , o !

c.)

o
()

Ioo] [o.*]' [ o * ]

["]

Io"*.nt ]

oc".r, ]

Ion]

1 000
650

1 1
7

I 650

I 250
800

1 900

I 000

1 200
750

r 800

I 400
900

2 100

I r00

I 800

2 400

I 3501 l
850

2 0001 2250

9 5 0 1 1 1 0 0 1 1 2 0 0

3
2I

t
II

I
I

3 500
2250

2 500 5 2001 5 8001 6

2 sool 3 lool 3

4 2001 4 7001 5

2700

I 400

l 8001 I 450 | 7001 2 2 l 2 7

Ioa.c)

fl D n x e q e s x r. l. l[ecltoe cxtrre orHocarrg r cxaflro creso( 6arox rl xanrrx yttac?I(oB nosepxnocren MeclBon nitpygrofi '
i: 

'dil; '";e;;; 
;;; !Jr,i'"on iii,iE 

" tviiriuo- *"rerore; orxocxrcc l( rrouraru trpoexqsr. roBepxnocrE xac"flu x otrotranxnElx
!ra9rrrpoB.

g. Hax6or'uree.lonycxaeroe slnplx€Ere lrp{ prcrr€re ,,poyrlrns ns,p-atJcxerlte B xetoraixshtx coefitxeHrrx. B BHtranxflEtx occx
(!r'alla r T. .rJ t{nn Bprurrcqnxcr ranQsx .lo[ycKaaMH€ rrfipcxeHxt yrefir,Bslorcq llrferl yxHoxeH[t lra KogQtDxunefit 0.4-
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Ta1auqa 9-3

.[,onycraeMbre Hanpfl]rre*An/'B rcefcnz Anf ornHBoK H3 yrnepoAHcrofi cra.nn

Mapru cra-rn

Bosaef tc rsnc
Y c r o s u b r e

o6ogHa, le  HucBx,u ,  HanpRxeut rn

Pacrsxeuxe, c)Karne
} I  H3TH6

Cpes
Cxarue MecrHoe

(clr. npurrreqaune 1)
Cvrgrue MecrHoe npu

NJIOTHOM KACAHHI , I

(cn. npurr,reqaHHe 2)
PacrnxeHne npo-

yruHs
.[I,narrrerpanbHoe cxa-

Tr {e  KaTKOB npH
CBO6OTHOM KACAHHH

o c H o B -
H b t e

I 500
I  150

2250

I 200

| 750

OCIIOBHbIE
H .U,of lon-

H HTEJIbHbIE

r 800
1 400

2700

I 450

2 100

I 900
I 400

2 800

1 500

2200

I 400
l 050

2 100

1 100

l 650

2

700
250

500

1 300

2 000

1 800
I 350

2 600

I 400

2 i00

I 800
1 350

2700

I 400

2 050

2  150
I 600

3250

I 700

2 450

ocHoBH6Ie,
j r o n o t H H -

Te,P bHble
u rco6ute

2 400
I 700

3 400

r 750

2700

Ioo] [o"*]' Io , r " ]

[ ' ]

Io.*.rn]

Io.".r]

IonJ

Ioo.. ]

n p n M e q a H r,r r. 1. Ivlecrsoe cxaTue oTHocrrrcs r( cxlrr,rrc creHox, 6a,ro* n raJtbrx laacr{oB noBepxsocTefi Mecrsofi fia.py3xot.

2. CMrTre MecTsoe nps nroTHou xacaHnE (yle,rbHoe IaaJr€Hre) oTBoct?c! |< flnourrll,l trpoeEItH{ uoBepxHocrtr lracasrrs xanollo.IBtxEElx
srapHnpoB.

3. Han6onbEee lonycxaeMoe Hanpsxenre npr pacqer€ npoyEr,rH na pacTlxeEre B rrellollBtxlibtx coelnHeHtf,r- B BlIrBm*sHx ocxx
(qrragr r r. l.) ur apaura-rouurcr q"ni{ii ,co;ii*:,;f"i 

"inp"i.<irrs 
yxenimarorc" nyreM yMlrox€s s na xoeQQ'qnexr 0'8-

4. ,[o[ycxaeMHe Hanpqxesui !r{ xexaBrirecKnx reranefi rs crarbsono rtrThc rorxsbl 6tarb lIoHnt(eHH nyaeM yxfloxeanr s! o3oiDn'
ureHr 0,8.

T a6ttu4a 9-4

, l l ,onycxaeuue Haflpfl)KeHur n rcafcuz Anfl cBapHblx coeAnseHnfi npH aBToMarHqecroft cBapKe

noA cJIoeM S.nroca eneKTpoLaMH g'42

B xoucrpyrl tuqx H3 cra.nefi  MaPoK

HJI2

Bn,a.  uanprxeunr

Cxarne . .

PacrgxeHue

Cpes

f l p H u e r { a H H c .  1 .  A r q
2. Ang nororotlrblx urBoB

yKa3anHbrx B Hacroflureft ra6axue

VcaoeHs le
o6ogHaqeul ' tq

Io.^ ]

[ " p  ]

ocHoB-
HbIE

ocHoBHble
I,I .EOIIOJI.

HHTEJIbHbIE

r 450

I 250

ocHoBHbIe,

J loI IonHH-
TCJIbHbIC

N  o c o 6 l t e

I 800

r 600

r 500

OCHOBHbIE
n ,u,onoJt-

HHTE,IIbHbIC

2 300

2 050

1 800

ocHoBHbIe ,
JI .OI IONHH-
T E J I b H H E
lr  o c  o6ure

2 500

2250

I 950

ocHoB-
HbIC

I 450 l 600 2 000

1 800

I 550

I 300

I  100

MOHTa)KHbrx  r r rBoBH urBOB,  Bb{nOJIHf leMbaxBrroJreBbtxyc toBuf ix ,  AouycKaeMHe Hanpg}KeHHf i  noHHx(a lo rcg ' I {a10%'

aonvi*"e""e uahpexeuus nonnx(aorcf l  Ha 10% or cdoraerctayrcutnx ir .onycKaeMbt.{ Hafips)KeHHi{ ,(JIf l  IrrBoB '

n n p n n e v a n u n l  x n e f t .
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,ll,onycraeMble HanpsxeHuc
coeAHHeHHfi rs crarn MapoK Cr. 2, Cr. 3 r HJII H

e rczlc.w2 AJrs 3aKflerloqHblx
6oJrosux coeAHHeHHfi us cranr uapox Cr.

Tu1nuqa 9-5
3 n HJII

[3 xoucrpyruuux H3 cranu MapoK

VcaosHHe
o6ogHa-
qEHHg

C r . 3 n C r . 3 r , , r o c r . HJI2

Saeueuru coe.u,HHeHHc

3axlenrn

Bn.u.
HanpRxeuuft

Cpea B
Custue ,B
Orputn roiloBoK

ocHoB-
Hh lC

ocHoBHble
H .[O[OJI-

HHTEJIbHblE

O C H O B H H E ,

IOnOTHt| -
T E J I b H H C

x  o c o 6 u e

ocHoB-
H H E

OCHOBHHC
H . [OnOn-

HHTEJIbHbTE

ocHoBHbter

JtoI IonHH-
TEJIbHbIC H

o c o 6 u e

["e ]
Io"to.a I
Iootpl

I 400
3 200

900

I 600
3 600
I  100

1 750
4 000
I  100

l 700
4 400
1 200

I 950
5 200
I 450

2  100
5 600
I 450

Eoaru qncrble roqeHble

PacrqxeHI'Ie
Cpee B
Cvrsrne B

I 200
I 200
3 200

I 450
I 450
3 600

I 500
I 500
4 000

I 500
l 200
4 400

| 750
I 450
5 200

l  850
I 500
5 600

Eo.rru qepnble

EoarH aurepHbte

Pacrsxesne
Cpee B
Cusrne B

rl?l
[o.".e ]

l 200
800

2 000

I 450
I 000
2200

Pacrsxenue lopl I 250

Tr6tuqe sanpsxcfltc aorxlrE 6!trh noflnxesH Ea 20t6'
IIt6Ir A OTBepCTXt:

r 3'rexedrax no xouyxroptu;
LenbBHx .[er!.llgx c [ocneryroue* pacca€lMoaxofi .[o q)oelilHdro .{nrxerpr

rq $lxrl€no( coorBetctByroT PacctosErp slo,lb ycnJrss oT llocJ€.llltefi
- rltarert sgrren(x). B cnyqae yBe,xqetr{ yragalrBoro paccrosFrls r'
lpttxoxarisxo yBe,rqenxo aroro pacs'o$nc Y rrxrra saKnenoK' Ho Ee

6-* .i:.irt"2"5i,;"ro,. 
c florafixhrrx trorynorsftnH'r{ roroBr€Mn trorycx.€l'e BanpsxeHxs tro'nxabrcc na 21}9.'

S. _llrc 6offoB ns Cr. b, M3 ,"."i'""i'""iiii'""-il ionycxaerrne iranpxetrt yclafiaar&Balorcs clleqrataAHuu rexHli9€clorMlr ycnoaxf,{x'

Ta1nuqa 9-6 B uenrpaJlbuo cxarblx SJIeMeIITax npn npoBepKe Hx Ha

npo,Aoatnlrft usru,6 BeJIuqKHbI Ao[ycKaeMbIX Hanpnx(eHl'Ifi
yMeHbrxaprcfl BBeAeHI4eY KO3SQH[neHTa I ' 3HaqeHl',Ifl KO'

roporo AaHbI B ra6rl .  9-11.
ilp" p,acqere gaIciIaAHbIx qacrefi AonycKaer'Ibl'e HaIIpfi-

)r(eHHs Ha oceB'oe cx(arl{e 6eroua (npuaueruar trp-o'{'

nocru) npr.rHHMarorcs COTJTaCHO rur. 10. kle ycJIo,BI'Is O6ec-

neqeHr{fi cue[Jre,Hr.rfl pa,cTflriyTbrx aHKepHbIX 6OJIIOS C 6e-

Torlor{ AJIHHa 3aAeJIbIBa'eMofo B 6eto'tl ltpflMoro yr{acrKa

aHKepHoro 6o.nra .u,'oJIx{Ha 6utl He MeHee 20 ero l'ua-

MerpoB.
ilp.uotrue""u paccernblx uanprxeunfi HaA Ao'II-ttX:'

[,tbI"VU BO BCeX CIyqaqX He AOJIXHO COCTaBJIflTb 6O"leeb%'

9_3.  PACI IET COEAIIHEHHH SJIEMEHTOB

l. CnaPHbIe coeAHrIeHHfl

Kraccu KanHTaJIbHocrIr 3arBoPoB

f l p n r u e q a H H e .  K a a c c  K a [ H T a J I b H o c - t l {  3 a T B O p a  M o ) K e T  6 s t r l  u s -

M eHeH corJ lacno nu .  3 ,  9 ,  10 ,  I  I  |OCT 3315-46 '

f lpn pacuete Ha HsrH6 or Mec'rHofi Harpy3KH 3a pac-

II€TH.VIo ToJIUIHHy ctanug,Ofi o6urnsrlt 3aTBOpOB AoJIIKHa

npHHHMarbcq K0HCTpyKTI4BHaf i  TOJIUII IHa,  yMeHbueHHaf l  Ha

l' uu (neuoc, pN(aBJIeHHe, H.eTOTIHOCTb I{3foTOBJIeHiIfl JIH-

cToBofi 
'cranu). 

flpu ,HaJrr.rqHLI aIpeccl.IBHbIX BOA, HJIH X(e-

JresHbIX 6axrep,ufi B BoAe BerHtII4Ha 3a'[aca Ha I{3H'oc H

pxaBJleu,ue uo Tonuluue o6uunxs .{oJIxHa 6um yrcaaana

B CneuHaJIbHbIX TeXHHIIeCKHX ycnoBugK

23 3ax. r25

Ocirossute (pa6ourae) 3arBoPbI .

Anaprafinste 3arBoPbI

Peuoutuue H crPoHTeJIbHbIe 3a-
TBOpbI

I

I I

I I I

I I

I I I

I I I

I I

I I I

ry

IV

IV

IV

I I I

IV

IV

Ceapnu'e coeAHHeHI4f paccquTblBalorcf Ha cooTBercrBy-

rcrufie cHJIbI no sopuynalt ra6n. 9-7, A-onycKaeMble Ha-

npflx(eHufl npI'IHHMaIorcq corracno ta6n' 9-4'- 'CeapHue 
ioe.quneHl4f l '  pa6orarculue oAHoBpeNI 'eHHo Ha

H O p l I a J I b l l b I e c H J I b I l I c p e 3 , B T ' o 1 \ { r I H C J I e K o c b l e u J B H u e H -
rpaaruo Hafpy)KeHHbIX SJIeMeHTOB, flp'OB'epflIorcfl Ha HOp-

MaJrbHbI,e U Cpe3bIBaIoxIEe cg.rlbl oTAeJIbHo' lllgn BCTbIK'

pa6oraloulue I{a ltsru6, paccl{HTbIBanrcs no (popuy'rlau'

ycTaHoBneHHbIM AJIfl qeJroro ceqeHHq; AonycKaeMble }JA'

npfl)KeHHs nPHHI{MaIOTCfl COIJIaCHO Ta6n' 9-4'
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Cnapnue runut r,oJIx{HbI 6uru pac'noJlox(eHbl TaKHpr o'6-
pagoM, qro6u B KoHcrpyKIluH npu cBapKe Eo3HH'KaJII'I 803-
Mo)KrIo Meuburt{e yca.u,or{Hbte Ha,rlpfl)I(eHHfl n ae$opuauult.
Tunu roucrpyxuufi H noJIoxeHI'Ie ruts'oB ueo6xonuryo npe-

.ny,cMarpl,IBarb rat(He, ulo6u B npotlecce cBapl{H niluxoau-

.[ocb Kar( Mox<Ho MeHb[Ie KaHToBarb KollcrpyKlll{o. He

cJleryeT npHMelltlrr p'a6ovue luBbl roJlrut{Hofi ueuee 6 ilu,
\r[JIorHHTeJIbHbIe uIBbI - MeHee 4 Jvt']yr, a TaKxe fipepbl-
eHCrbIe IrrBbI. MeXaUpIqecran o,6pa6Orxa TOpII,9B 3JIeMeH-
roB (octpoxxa, $pesepoBaHl'Ie) B c'BapHblx KoucrpyKulrqx
He .(oflycKaeTcq H no.JI>KHa 3aMeHflTbcf o.lHocKocHbIMH H.il lI

ABycKocHbIMH cBapHbIMI'{ l lr,BaM}I. He cleAYeT AollycKarb

IIpHMeHeHHff xorr,16irHHp,o,BaHHbrX coe,aguett,uft, B'I(oTopbIX
qaCTb yCHJIIIH BOC[,p'I{HI4IUaeTcq 3aKJIenKaMH, a qaCTb -

cBaPHbIMH IUBaMH' 
TaLttuqa g-7

Oopuy.nu g,ln pacqera HanpcxeHufi s cBapHbIX

COCAHHCHHqX

Bna Hanpn:xenun Pacqersag Qoptty.na

PacrgxeHne urBoB
BCTbIK

Cxarue urBoB Bcrb lK

Cpee BaJIHKoBbIx  urBoB
(uesanncuMo or  Ha-
rlpaBJrerrun cLrlu)

PacrgxeuHe Kocblx
I I IBOB BCTbIK

#-'-< [op] (e-1)

# 
([o.*] (e-2)

frk<r"l (e-3)
N-- stn a

/ * D
N-.-- sln a

--< [opl (9-4)

.-< [o.*] (9-b)Cxarue KocbIx ItrBoB
BCTbIK

Cpes Kocblx TIIBoB
BCTbIK

cos a --{ (e-6)

O 6 o s H a q e H I ' t g .
l-  -  Pacuerf laf l  r , ' I !rHa IuBa' paBHatl npoextuori J 'xHHe 3a Bblqero! ' l

l0 n.n:
6- ganuesutuatl  roJ-IrrHHa coe.u.l4EfieMblx 3Je\leHToB;

huJ - ToJIIrrI4Ha BaJIHKoBcro ruea (no ratery);

a -y ronMe)K] lyHanpaBneI {Her t l .ue f ic rnyrcure f ic I i J Ib I l {KccL l t { IuBo i \ r ;
N - pacuetHoe ycunue B gJIeMeHTe.

2. 3ax.nenoqHbre n 6onroBbre coeAHHeHHq

3arr,enoqHrte H 6ofiroeste coe4HHeHriq paccquTbrBarcTcfl
Ha coorBercrByrolllne cr{Jrbr no Qopuyaartr radn. 9-8; no-
ny.cKaeMbre Harrpflx(eHufl npHHHMarorcs co,rJtdcHo ra6.n.
9-5.

Ta6nuqa 9-8

Br.r.u. HanpRxerrnr Pac, re rsaq Qopuy la

Cpes  3aKnenox  H  6on ron

CMqrL Ie  3aKJ IenoK l t  6o ; t -

TOB .

Orpurn  roJ IoBoK 3aKne-
IIOK

Pacrsxesne 6orros .

#"=< [" 'p]  (e-7)

{
n d E  d

N

nF6p

-( [o",] ln*tl

--( [oorp ] (9-9)

# 
--< [op) (e-10)

O 6 o s H a q e H H g .

HOM HanpaBJieHI ' , IH;

N -  pacue,Hoe Ycunue B 3- ' IeMeHTe'

Ta1nutqa 9-9

gaKJIenoK n 6ortoePaa6uexa

Mexly IreHrpaMI{ 3a-
erroK u 6onron

Or ueHTpa 3at (J Ie t iKH
r,trn 6olra Ao Kpafl  SJIe-
MEHTA

To  u<e ,  npH  o6pesus l x
KpoMI(ax

To xe ,  npu npoKar -
HbIX KpOMKaX

Kpafiuuft Ps.l I ,  rPH Ha-
Jrr.rqr.IH oraftn,trqtouero
yroJrKa n cpe4unft PflA-  

Kpai rnuf i  
-Pn5 

npn or -
cyrcrBIl I{  oKaf MnrIoule-
ro  yroJIKa

B aro6o t{ Pr1Y

Bua ycnlar

Pac tqxeHue

Cxarne
PacrgxegHe

L I  C X A T H C

Pactsxesue
H CX(a rHe

Maxcnltaaruue
paccTofHHg

1 6 d  u a u  2 4 0

12 d s.nu 18 b
8 d  u . n n  l 2 b

4 d  u l n  8 b

3 d l,tts. sa-
KJICIIOK

3 , 5  d  n l s
6orros

2 d

Hopuupyeubt i t  pasMeP Hanpan leuue Psa

B an6ort
Har rpaBne-
HHI , I

BAo.nu
ycHnHq

f lonepex
ycHJIHt l

To xe
1 , 5  d
1 , 2  d

O 6 o s H a q e n n g. 0 - ToJIII IHHa caMoro Tol lKoro HapyxHoro 3JIeMerIra naxera;

d - .u.uauetp orBepcrlrr .u.nl 3aKne[KH RJIH 6oara'
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3ax.nenxn n 6olttl, pa6otaroque oAHoBpeMelIHo Ha

cpe3 14 pacTgx€Hue, npo'Bepflorafi orneJlbHo Ha cp€ H
pacrflxenHe. 3axaenrcu paccquTblBalorcr IIo [HaMerpy or-
Bepcrnfl. Eolttt paccqnTbltsaulrcfl Ha pacrl)Keulle - no
unou1ar,H Herro (,no napesre), H& cp€3 H cMfiTHe - tto

AnaMerpy 6oJtlo,n.
B rpe,n.neuusx oruorlo gJIeMeHTa K npyrcMy tlep$ rtpo-

KJIaAKH HJIH HHbIe npoMe)IryToqHble SJIeMeHTbI, a TaKXe B

rrpuKpenJleHnffx c or,Hocmponueft nax.uaArofi qHqIIo 3a'
oreno* (6onroe) yBefluqllBaercr ilport{B pacqera ua 100/o'
B pa6ouNx sneMeuTax xoucrpyruufi qHcJIo 3aKJIenoK,
IIpHKpennflIoulHX SJIeMeHT B y3ne UnH pac[lOnOXeHHbIx :nO
qAHy cropoHy crblKa, ao.nxHb 6Um He MeHe€ IFyx' T'0.II-
I4IIHa CKJIe[bIBaeMO,rO naKeTa, KaK IIpaBIIJIO, He AOJIX(Ha
rlpeBocxoAHTb ,rlflTrt ,qHaMerpoB 3aKIIe[KI{. B npe4euax o'.ll-

HOIO gJIet\{eHTa geO6XOItttyt,O npl{MeHflTb nO BOSMOxHOCTH
36,rUISIKII 9AII9IO AHaMeTpa, a B qelOft KoHCTpyKql4]'I He

6o.nee AByx-Tpex .qHaMerPoB.
Pas6,unra 3aKJIe[oK Lr 6oaroe Aon)KHa npou3Bo,u'HTbcfl

corJracHo ra6t. 9-9. B cT!ilKax H y3Jlax 3aKJIenKH I{

6olrn HaAJrex(HT pa3MeulaTb Ha MHHHMaJTbHbIX pa,ccTos-

HHtX; CO€AHHHTeJIbHbIe 3arKJI€rIKH rl 6olrst pa3Me[talor'

KaK npaBuJlo, Ha MaKcuMaJIbHbIx paocroflHusx.

9-4. PACIIET 9JIEMEHTOB CTAJIbHbIX
KOHCrPyKqllH

l. I{eHrpa.nbHoe pacrflx(erwe u cx(arl{e

Sleuentrt KoHcrpyxqufi, pa6otarcIrlxe Ha ueHTpaJlblloe
pa i cTq }KeHHenqeHTpaJ IbHoecxaT f l € ' paccqHTb iBa loTcgno

Qoprrny.narrr ta6.n. 9-10.

Ta6aw4a 9-10

PacqerHas SopuY.na O6racrs nPHMeHeHHtl

fr-'1"1

KoeQQnuueHt  g

(e -11 )

HJI2

I- [eurpa.ur Hoe Pacrf l-
)KeirHe H C)I{ar?Ie

I leurPaal Hoe clKarHe

Koat!@nuneur g

HJI2

+ .-< [o] (e-12)
I  ? F 6 o  "  '  I

O 6 o e H a q e  H H s .
N - Hopua,nbHag cHJIa B paccMarpl'IBaeMoM ceqeHI'IH;
" 

e _";;il;r'i"iu n iibeognquenr noHr,uceHr,rn r.onycrae M H* 
""1!tf:.Y.19

npH npo.u,onl"or.a urr"6.i herltpa'trtHo cxarblx 3JIeMeHroB' onpeae'ltleMblH
no ra6.n. 9-11.

6 5
F F
( ) I
O a )
X >

v d )
! E H

L c t

<

f E
c ) I
O d.,

€ ;
= H

t- a)

Cr. 0,
C r . 2 ,
Ct. 3,
Cr. 4

C r . 5 .
Hf l I

0
1 0
20
30
40
50
60
70
80
90

100

1 , 0 0
0 ,99
0,97
0,95
0 ,92
0,gg
0 ,86
0 , 8 1
0,75
0,69
0 ,60

1 ,00
0 ,98
0,95
0 ,93
0 ,90

1 1 0
120
130
140
150
160
t70
180
190
200

0 ,43
0 ,38
0,32
0 , 2 8
0 ,27
0 , 2 4
0 , 2 1
0 , 1 9
0 , 1 7

0 ,39
0,33
0 , 2 9
0 ,26
0 ,23
0 , 2 1
0 , 1 9
o , 1 7
0 , 1 5
0 , 1 4

23*

Ta6nw4a 9-11

C r . 0  |
C r . 2  |  C r . S
Cr. 3 |  Hnl

0 , 1 6 r SHarreHr{s KOTOporo AaEEil B

Ta6nuu,a 9-12

N

F"t

N

--< [o] (9- 13)

-< [o] (9-14)

["] (e-15)

BueqeurpeHHoe Pac-
TffXIeEHe H BHeUeHTpeB-
HOe CXarHe

BueqeHrpeHHoe cxa-
rne-  f lpoBepKa B r toc-
KOCTH AEfiCTBHf MOMCHTA

BueueurPesHoe cxa-
rue. f lpenePxa s nJIo- '
cKocTI{, IIepIIeHAHKyJIfl p -

Hoft nJlocKocrH AeficrBHs
MOMEETA

Aouycxaercfl nPH BHe-
qeHTpeHHOM CXaTHI{ Ha-
pn.u.y^c Qopuyaofi (9- 1 4)'

I,aer 6onee rorlsoe 3Ea-
qeHne

2. BneqenrpeHHoe pacrflxeHl{e H c)Karue

S.neueHru KoHcrpyrullrfi, pa6oraloune Ha'BH'eIreHTPeH-
Hoo pacrqxeHue n cxart,te, paccguTblBalorcfl tto Sopttty-
raM ra6.u. 9-12.

M

wn

M

N

9""Fop
lo l  (e-16)

O 6 o s H a r { e H H s .

g- - rosSQHqHeHT rIoHu)KeHHa .u,orycKaeMblx HarlprxieHnft upn npo-
'rvr 

jIoJrbHoM ugrn6e B nJlocKocrg .4eircrnus t{oMeHTat onpe.u.elreuutfi

n o  r a 6 l . 9 - l l ;

c2 -natuenrurra fi xo aS @HtlHeHr rlou lL{ceHHl i,9l}':I1:" Xx 
Ha. rpff rreunfi

npH npo] lonbHol \ {  u3rn6e,  onpere ' {neMutR nc  rao j l '  9 - l I ;

geH - xoa$Sr'rqrleHT noHH,+ieHHl .4onycKaeMblx naupRxtenralr BHeqeH-

TpeHHo cr, i(arblx sJIeMeHToB' onperen*eMuir uo ta6l '  9-13;

K - roaSQHqHeHr BJII'InHHr MoMeHra na ycrofiun"octo- 9l-"-l:HrpeHHo
c; , I (a rb tx3J IeMeHToB'onpe i leJ l f leMsI f t .u .ngcuMMerpHqHblx 'nByraB-
ooBbIX H uBen.[epHHr ie'IeHI'Ii{ no ra6'n' 9-14' a 'u'ns npoqEx ce-

ieurafi-no $opr' tyaau (9-17) tE (9-18);

I{ - Pacuernufr uouenr;

Vn - MoMeIrT conpornBneHl{g ceqenug 3JIeMeHTa Herro;

v6p- I \ toMeHr colpoTuBneHHq ceqeHHs 3JIei l{eHTa 6pyrto'

flpu pacqere Ea BHeueHTpeHHoe pacrrx(eflHe H cx(arl'Ie:

l)'ecjru ugru6 npogcxoAJ{T B [JlocKocrl4 HaI{OoJIbIrIeH

ru6xoctn, npoBepKa no Qopuy.ne (9-15) He flpousBo-

AHlCff;^ 
2\ iun HecHMM'erpHqHbIx oruocreHqarblx ('u'sytaoponux'

taupouot*) ceuennfi, uuerournx roJIbKo oAHy 'ogb cHMMer-

pr4H, rnpoxoAfluylo B TIJIOCKOCTII CTeHKI{,. XaesQnuuent K

bnpe4e;rnercfi IIo SoPtrlYle:

J1
K: J t+k

(e-17)

rAe a - xoaQSnuuenr,
ra6il. 9-14.

r|Pr4MeHeHnq
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K o e s { u q}t € H r br r s s n o H H '* e H H 
i #lr:t r.:i T',i.o JrT'iff i[i r ili "

Ta6nw4a 9-/,3
pacqeTe BHeueHTpeHHo cx(aTHx

I roo l r z o  l r o  l r e o  l r a o  I z o o

0
0 , 2
0 , 4
q,6
0 , 8
1 , 0
l 1 2
1 , 4
1 , 6

7
l 0
20

0 ,96
0 ,79
0 ,69

0 , 1 2
0,09
0,05

0,94
0,78
0,67
0,59
0 , 5 2
0,47
0,43
0 ,40
0 ,37
0 .34
0 :32
0 ,28
0 ,24
0 ,22
0 ,  l 9
0 , 1 6
0 , 1 2
0.09
0 :05

0 ,92
0,76
0,65
0 ,57
0 , 5 1
0,46
0,42
0,39
0 ,36
0,33
0 , 3 1
0 ,27
0 ,24
0 , 2 1
0 , 1 9
0 , 1 6
0 , 1 2
0,09
0,05

0 ,gg
0 ,73
0 ,63
0 ,55
0,49
0,44
0 , 4 1
o,37
0 ,35
0 ,32
0,30
0 ,27
0 ,23
0 , 2 L
0 , 1 9
0 , 1 6
o , l 2
0 ,09
0 ,05

0 ,96
0,70
0 ,60
0 ,53
0,47
0.43
0.sg
0;36

0 , 1 9
0 , 1 6
0 , 1 2
0,09
0 ,05

0 , B l
0,66
0 ,56
0 ,50
0,45
0,41
0,37
0,35
0,32
0,30
0,28
0 ,25
0,22
0 ,20
0 , 1 9
0 , 1 5
0 , 1 2
0 ,09
0 ,05

0 ,69
0 ,57
0 ,49
0 ,44
0 ,40
0,36
0 ,34
0 , 3 1
0 ,30
0 , 2 8
0 ,26
0 ,23
0 ,20
0 , 1 8
0 , 1 7
0 , 1 4
0 , 1 1
0,08
0,05

0 ,60
0 , 5 1
0 ,45
0 ,40
0 ,37
0,34
0 , 3 1
0 ,29
0 , 2 8
0 ,26
0 ,24
0 , 2 2
0 , 2 0
0 , 1 8
0 , 1 6
0 , 1 4
0 , l l
0 ,08
0 ,05

0 ,45
0 , 4 1
0 ,37
0 ,34
0 , 3 1
0 ,29
0 , 2 8
0 ,26
0 , 2 4
0 ,23
0 ,22
0 , 2 0
0 , 1 8
0 , 1 7
0 ,  1 5
0 ,  1 3
0 ,  i 0
0 , 0 9
0 , 0 4

0 ,36
0 ,33
0 , 3 1
0 ,28
0 ,27
0 ,25
0 ,24
0 ,22
0 , 2 1
0 ,20
0 ,20
0 , 1 8
0 , 1 6
0 , 1 5
0 , 1 4
0 , 1 2
0 . 1 0
0 ;08
0 0 4

0 ,29
0 , 2 7
0,25
0 , 2 4
0 ,22
o , 2 l
0 ,20
0 , 1 9
0 . 1 9
0 , 1 9
0 , 1 7
0 , 1 6
0 , 1 5
0 , 1 3
0 , 1 3
0 , 1  I
0 ,09
0 ,07
0,04

0 , 1 4
0 , 1 3
0 , 1 2
0 , 1 I
0 , 1 0
0 ,09
0,07
0,04

0 , 1 9
0 , l g
0 , 1 7
0 , 1 7
0 , 1 6
0 , 1 6
0 ; 1 5
0 , 1 5
0 ,  1 4
0 , 1 4
0 , 1 3
0 , 1 2
0 , 1 2
0 , 1 1
0 , 1 0
0 .09
0 :08
0 ,06
0 0 4

o 6 o e H a t { e H n s .  t r - r r r b r o c T b c T e p x H q  B n J r o c K o c T H u S r n 6 a :  X : b ,  r . u , e / o - p a c q e r H a f ,  , l n i l H a c T e p x l { f l ;  r o - p a ' E l { y c  H H e p u H a

/s

_ r :  I l
,o-V 

lg t ./6n- ruoueHr HHeprlr{H ceqenr{s6pyrro; FAp- rrnortarbceqeHuccrep)KHc 6pyrro; rn:- '

' 6 p
c.'{T€T s nrbcxoctn Hsru6a.' --  -  - f Jpu r rneqaHHe.  

f l pu  3HaqeHHr rx  m >  20  [poBepKa BHeqeHTpeHHocxarb lx  3neMeHToB npoH3Bo iLHTc t l

Fop 
- ornocsre,rru11ft oKcueHrpr{-

vop

no Sopuy;rau 
' (9-13) - (9-15).

Ta6nut4a 9-14

2.0t , 6t , 41 . 21 , 00 , 80 , 60 , 40 , 2

0 , 9 0 0 , 7 5

0 , 6 2

0 , 6 1

0 , 5 1

0 , 5 1

0 ,42

0,44

0,36

0,39

0 ,32

0,34

0 , 2 8

0 , 3 1

0,25

0 ,27

0,23

0,24

0,21,

2,5 t r
6 o.ree

0 , 2 1

0 , 7 7

a - AJIS nlo6blx ce.Ieunft

K- g'ns clIMMerPHrIrIblx ABY-
TaBpoBbIx u nIBeJIJIepHbIX Ce-
qCEI,IA

@ u 2 . 9 - 1

qeHHfi c peulerKaMu u
treJrfle'rcs ilo $opvtyle:

1 , 0

1 , 0  
i 0 , 7 8

O 6 o s H  a  q  e  H  n e .  / r  -  a H c o r a  c e q e H u s '

I t  -  MoMeHT HHePIIHH
'uau6olee cx(aroH
IIOJIKH OTHOCHTC.IbHO

ocu uagueguuefi
)I(ecrKOcrH ceqeflHfi
crepx<Hl (ocu A-A,
cM. Qnr. 9-t )  t

Jz - To x-e, AJIfl nPYroft
IIOJIKH;

lY 6p - MoMeHl conporllB-
JIeHHfl 6pymo Bcero
cerleHHfl AAfl Halioo-
JIee cxaTofo Bo-
J IOKHA;

3),qns xopo6uarrtx, rPY6-
qAThIX E AIIA.IIOTHIIHbIX 3AMK'

HyTbIX A AByxcreHqqTblx ce'

nnaHKaMH Ko3ssruHeHr K onpe' .il.lg r.nenaHux r,ByraBpoBblx oaJIoK

Vnt:0'85 \Y6p-

.  (e-18)K :
,  *  L . { sL

N W6p

3. Hsrn6
3.neuesru xoucrpyxqufi, pa6otaroulue Ha naru6, pac-

cqurblBanrcq flo Q6prtrynaru ra6n 9-15' A a,

3HAqEHHH

I

PaC'{erfraC SOpt"ty.tIa O6uacru UPHMeHeHHS

I Ipu nponePKe Ha
nporrHocTb

paspeuaercf npHHlIMarb
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Hasuegona-
HHC KOH-

crpyKrrHfi

Qeprvru

CsqsH

4. r(onycKaeMas nnbKocrb
Ta6nuqa 9-16

fu6xocru cx(arbrx gneMeHToB xouctpyrqufi He Aonx-
Hbr rrpeBbrrrrarb suaueunfi, npnBeAerrHbrx b ra6n. 9-16.

3naqesas ru6xocrn pacrsHyrbrx sJreMeHroB KoHcrpyK-
uufi npHHr{Marorcq He 6o.nee 3uaueur.lft, npr.rBeAer{rrbrx B
ra6n. 9-17.

flpn pacqere rra ocHoBnbile Harpy3KH paspesHbrx 6a-
JIoK lrs np,oKarHbrx npoSu.irefi (anyranpoe, urBeJrJrep,oB),
npeAoxpaHeHubrx or norepr{ o6ureft ycrofiuunocru u Ee-
cyIqHX cTaTI{qecKyto Harpy3r{y, MoMeHT coIIpoTr{BJr,eHHf
Vf n Qopuyne (9-l9) ra6a. 9-15 npuullrr laercn
yBerHqeHHbrM Ha l5Yo.

B paccerax r(oncrpyKunfi uoay.nb npoAoJlbHofi ynpyro
crH B rcafcn2 npnHuMaercfl:
lLJrfl npoKaTHoLI cTaJIH I{ CTaJIbHOfO JIHTbfl

BCeX MapOK E  : 2 , 1 '  1 0 6
E  -  l - 1 0 6

Saeuerrru xoucrpyrqnft

Crofirx, nepe.u.anu1he
onopHbre peaKuHH, r lofca,
oIIopHble pacKOCtI

f lpoune ereMeHrbl
Bce sreMeHTbr

. [ ,onycdaeruoe sHa-
qeHHe rn6rocru

eaeueHros  l ,
s e  6 o r e e

120

150
200

Ta6.,tuqa 9-17

, [ .onycraeuoe 3HaqeHae
rn6xocrn  t r  aas > MorHQHur{poBaIIHoro qyryHHofo Jturbfl

H a u u e H o -
A H H C  K O H .
crpyrqu f i

Qepmn

Cnssu

SJIeMeHTOBT
noJlBepra-
loulHxcs

.u,eftcteuro
cTaTHqec- -

rof i  Harpys-

400

400
4C0

250

350
400

> qJtryHHOrO

cq t5-32
Moa,y.nr c.(Bnra Anfl

:  0,84 .106 rce/cuz.

KostpQrauueHrbl nIlHefiHoro
HUMAIOTC.ff:

trvrrbfl MapoK Ct{ 12-28

nporaruofi

pacruHpeHHs

H
E :  0 ,85 '  106

craJIH G-

MeTaJrJIa npH-

flosca H oIIopHbIe
pacKocbl

l lpoune gJIeMeErbI

Bce e.reueHTbl

rns npoKarnoft crarH

, cTaJlbHoro JIHTbS

r qyryHHOrO , .

a : 1 2 . 1 0 - G
a  -  1 0 , 6 .  1 0 - 6
a -  1 1 . 1 0 - 6(rpor*re rnll(efi)



r J I  , 4 , 8 A  n , E c f l r A f l

OEIIIHE YKA3AHHq IIO ilPOEKTHPOBAHPITO

EETOHHbIX 14 XEJIE3OEETOHHbIX KOHCTPyKUI4ft

ru,np orExHI4tIECKI4x co oP y N(EH ufr'

1o-1.  OEII IHE AAHHbIE

o,6uue yKa,3aHrgfl cocTa,BJregbr Ha orcHoB,€ cJreLypuIHX
MarepHanoB:

fCjCf 4286-48 <I(oncrpyrquu 6erossue H xereso6e-
TorrHbre rnApoTexHqqecKgx coopyxeuNfi. Hoprurt I{ TeXHI'I-

qecKrre ycnoBul npoeKTllpoBa*vfl>; <Hncrpyxqlls no npo-
eKTr{poBaHnro xeJleso6erorilIbtx KoHarpyKlluft c H'ecyuIlIMH
apMarypHbIMH KapKacaMH> (14 l6-51); <Texsuqecxue
ycJroBHff Ha H3roroBJIeHHe n ycralroBl(y apMaTypbr H
apMoKoHcrpyr<unft B rI'I"4po/rcxnHtIgcKHx coopyx<eHHflx>
(Ty 19-51); penleutre coBeulanl{fl rlo npoeKrnpoBannlo

Ta6nu4a I0-I

Pacqernue npeAenbl npotlHocTn 6eroHa B t<zfcnz

M a p x a  6 e r o H a

Pol ycuauft e o  I  r r o l t * l  r z o l  z o o 2 s o i  t * l  o ,

Cxarne oceBoe (npuslreHHafl f lpoquocrl) ono 72

90

1 0

t 7

88

1 1 0

1 l  , 5
1 9

t25

1 5 5

1 5 , 5

26

145
180
t 7
28

175

220

20

33

200
250
22,5
37

260

325
27
44

310
390
3 l
52

Cxarne npH LIgrH6e o" -

Pacrsxenne oceBoe op .

PacrsxeHue nPH f ls rn6e op.rr .

KOHCTpyKUI{ir npr' Irr leHarorcq 6 eroHbr cr ' l€alrot l l l tX rtapoK (uo upouuocrn) :
l l  p n u e r{ a H r: e- .L[.nn 6eronnux H M?r'Io0pM]tpoBalrHblx

s0. 110. l4b, 170, 200 u 250.

xene3o6eToHHbIX fHApoTexHHqecKl{X COOpy)KeHHH' opra-

HH3OBaHHOe BcecoIoeitil\'I HayqHbIM I{HX(eHepHo-TexH}Iqe-

"*"t 
o6urecrsoilr crpoutenefi (BHHTO) B 1952 r'

flpnnonnuue HI'Ixe AaHHbIe pacrqgg1qlyftt" Ha

6erOnn6e, MaJIOapMHpOBaHHEile fi X(efie3OoeTOHHbIe KOH-

cTpyKul{u rHApoTexHutIecKHx coopy)KeHHl'I'
Tpe6osaHufr K lvlarep'aJlan AJIS npI'IroToBJIeHIlfl-. rlr1po-

"d;;;;*i- 
6""otoB Ir r ru,u,potexH'-q€cKqY- 6etonau

ycraHaBnl{Balorcfl B coorBercrBun c IOCT 4795-53'
" HuAuoAnt" KoHcrpyKIlHI{ r'Aporex'HqecK'x coopyx(e-

nnft, He noABepxenriire arpeccuBHoMy eoeAefictnun Bo-

AbI, npoeKrl{pyloTlcfl rn'o HoipMaM' nplnM:11:y^otY^,Tn" rpo-

MbrrIJreHHOrO H rpaxAaHc*Oro ctpol{TeJlbcTBa ($'r. cHufl'

i". ll-n.g). fnnpotexHl'IqecKue- 6eron'sue' apuooeroHHble I'I

Xefleso6eionH'e coopyx(eHHs I x.nacca KaIIHranbHocrI'I npll

"utto"" 
oco6ux tpi6oeanufi Moryr npoeKTupoBarbcfl no

cnerl'aJrb'uU nopfrairnr r.r TexI{HqeCxnU yC-nOer,aU. K.nacOt'-

Qnraqun .oopyii.n"fi-- npousBor,Hrcs coulacHo CHUII

(cr'r. rJI. ceAbMylo UnpanouttfiKa, '' 
Pac,reruble n-pene.trri rtpotlgocru 6erosa npHHHMaIorcR

corJlacHo ra6.n. l0-1.
O6terr,rnufi Bec 6erosa n ManoapMllPoBanHoro 6eroua

[pr{Hr{MaeTct (npn oTcyrcTBr{E sKCnepI,IMeHTaJIbHbIX Aas-

' B *r*fi "*Be 
pacqer npnBo.ltnrcfl no aeficreyrcur.eyy^llCf 4286-48'

TaK KaK HopMbI ttpo-"*iu-pouanua ru'u'porexnx'recKnx 6eronuux H rt<ene-

go6erouuux KoucrpyKuufit, nollextaurue pispaOorKe Ea ocnoBe CHnfl

EIqE HE COCTABJICHbI.

nux) no ra6Jr. l0-2. flpu pa6oceM npoeKrLIpoBaHHI{ co-

"p'ri-"""f 

-i-n 
tt x.naccoe, ycrofiuunocrr xoropux o6ec-

leqHBaeTcs BecoM 6eroua, ero o6terranufi Bec HaAJIeXHT
onpeAenflTb onbITItbIM flyreM-

Ta6.,tuqa 10-2

O6reunufi sec 6etosa u MaJloapMupoBaHHoro 6elona
n rcef*ts

. \apax tePucrHKa xPYnHoro
3aI IonHHTerq

UIe6ent H3BecrHflKosltf i
nr l t  rpannfi  .

U-le6ens H3 neccaHnKa

2200
2 300

2 400

2 300
2 400

2 500

o6terunufi Bec xeJre3o6eToHa onpeAeJlfieTcs [yTeM

yBeJHqeHHfl ofleusoro Beca 6erosa Ha ',lt Beca apMa-

i y p u n l r s 6 e t o n a .
Mo,u,ytu ynpyt*"n 6etosa npulrnMalorcn tto ta6n'

10-3.

nopo l
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Mo4yau ynpyrocrn 6eroHa B Kelcn42

359

H auuesoaaHHe KoHcrpyKuHf i

Eerounue v cxarble
xeaeeo6eroHHbre KoH-
crpyKuHH

Irleru6aeubre lr pacrq-
Hyrbre xereso6eroHHble
KOHCTpyKUHTT

floctosssr,re BeJII{qLIHbI Qttsuuecxnx xapaKTepuctsx 6e-
ToHHbIx u )Ker$o6eroHHblx KoHcrpyKIII{fi:

6 e r

IO-2. EETOHHbIEKO HCTPyKUH rf

clKarbrx r4 BHeueHTpeHHo cxarblx (no BTopoMy cnyuao).
3JreMerrroB ue 6eroua MapKI'I 140 u AJII Bcex KoHcrpyKqI{H
fis 6eroHa MapKH 170 u BbIrue pacueruufi rpe.u-e{leKyrlgcr1l
craJrl{ Ma'pKH Ct. 3 uplrflIlMarr- 2 850 BMecro 2 500 rcelcnz-

Aprraarypy c6opunrx - KoucrpyxIlnft peKoMeuAyerct
npoexTl{poBarb crpyuttoft, a ranKe yqnrblBarb qeneco-

o6pasuocrr I,{3roroBJIeHI{t ee npeABapHTeJIbHo Hanps-
xesuoft.

Apr'rarypy MaJIoapMI{poBaHHoro 6erona cneAyst npu-
MeHflrb c noIIItxeHHbIMH xoeQQuuneIITaMH 3anaca.

xosQ$uquenr 6oxoBoro pacrunpenHfl
, ltuHefinoro PactuEPeIrHB .

yKopoqeHfls oT ycaAKH

,u,aq 6erouHblx KoHcTPYKL(flI4
xoaQ$raqHeur yKopoqeHHs or Yca.u.rn

Als-xeleso6eroiHblx KoucrpyKqufi .

l13o*'
0,0002

0,00015

fu6raq E xecrKas apMarypa rrpHMeHflercfl Hs craneft

MapoK Ct. 3 u Cr. 0c, yAoBJlerBopsrcurHx rpeooBaHHsM

IOCT 380-50 Lt |OCT 535-52.
Attn apMarypbl Aor[ycKaercfl rI'pHMeHflTb o6esru'Iefi-

rr'vrc craJlb, ecJIH rlo AaHHbIM ucuutagufi MexaHLItIecKI'l'e

CsOfiCrea tarOfi cTaJII{ He HH)Ke, seM AJIS cTaJII{ MapKH

Cr. 0c.
Pacqerutrft [peAeJr TeKyrrecTH apMaTypbl IIpHHI{MaeTcfl

paBHbrM 2 500 rcefcn2.' 
Moayrro ynpyrocrE apMarypbl nplllrHMaercs 2 100 000

fopnuexataHHas apMarypa nepHoAHtIecKoro npo$unn

He AofixHa npl{MeHffTbcff s CTeAYIOUIUX cryqaqx:

a)' xor,u,a a-prrnatypa rB.Ilsercfl KoHcrpyKTt'tBHofi' T' e' He

HcnoJIb3yercr no"niocrsto ee pacuerultfi npeAeJI TeKyqe-

CTH;

d) ws. trrostaxuofi (riepa6oueft) apMarypbl

"i 
iipn 6erose r'rapxlr 90 u HI{N(e (n ManoapMl{poBau-

nni x6ncrpyr<unrx) -
Bsavieu 

'ropaueritasnoft apMarypbl repuoArq::.T::9
upoQu.nr goriycxaercn npHMeHeHI'Ie xoJIoAHocnJIIotrleHEoH
airuirypn npll yc.noBHI{' ecJIH crbIKI{ 3roft apMarypbl He-

1. Odrque yKaBaIIIifl

cBapHbIe.
flpn nPIIMeHeHI'IH 'B

apMarypbl H3 CTaJIH
xcereso6eroHHbrx,KoHcrPYKIlHgx

Maplc{ Cr.3 Pel(oMelrAyercfl Ans
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Ta6nwqa I0-4

Koa{SuqlreHrH 3an aca k AJlq 6eroHHblx xoHcrpyxqufi

I i . laccut KanHTa.rIbI{ocru coopy}KeHhH

Kov6nnaunlt ct. tJt H HarPY3oK

( t r r o l
E : l ( ) E
r I E o
c o \ : E o
o o . o u

O O C , )
o q F s

ct
o r , 5
E < ! c
! c o ' a
r o d r +
o o d )
r c < F r
a S

Q t o

= ic  Er6

3 3 5 3
u o c . ,
o < F 5

c)
O . 4
= q r
= c !
c a E q
o c 9

(.)

6J

-!

a

3 * g H
=  E . a \ O

3 3 5 9
= E q o
u O q )
o < F : i

u
o , 5

E c ' i
o o o
t < F

e)

u

( ) r  O . J
a - Q =

=  =  ' q \o
@ = = o
o o ! ( J

o o 6 . ,
o < F s

(u
q r , z

l 0 d <
O O a J
: C i J F
u *

f lpenynpex.u.aeMbte
nptlqHHl' l  pa3pyl 'UeHHtl

0eroHa

l . , l l . oc rnxeHHe
rrpeAeJla npoq-
r rocTH npH c)Ka-
TI,IH .

2. . l l .ocrxi l ieHHe
npeAena npoq-
HOCTH npI . I  pac-
Tfl}I(CHHII

1 , 8

3 , 0

2 , 0

3 , 32 , 8

1 , 7l , €

3 , 3

2 , 1l , E

3 , 0

2 , 0

o , o

2 , 32 , 5

4 0 2 , 83 , 63 , 64 , 04 , 4

f I  p n M e q a H  H e .  f l p n  p a c u e r e  c o o p y x e H n i i  V  x ; a c c a  y q e T  O c o 6 u t x  c H J t  H  H a r p Y s O K  H e  n p o H 3 B o . u ' H r c q '

2. IIenrPaJIbHoe clKarHe

PaC.IeT IIeHTpaJIbHO CIKaTbIX 3JIeL{eHToB Ha npoqHOcTb

npoflsBoAHrcr no Qopluyne:

k N :  N p :  g o n p F , ( 1 0 - 1 )

rAe lV - AoflycKaeMafl IIpoAoJIbHafl cxiHl{aloq\as cuna;
Np - pa3pyEarcUafl ilpoAoJlbHaq cxifiMal0ulafi cHJIa;
lc' - nnoqaAb nonepeqHoro ceqenl'Ifi gJIeMeHTa'

KoeQ$uuH€Hr 3zlrlscd k IIPHH,I{M?0TCE rlo 186'r-I' l0-4'

r. l; x<igQSHqIreHr npoAonbHoro HBrH6a ? npHHI'IMaercq

Eo ra6n. 10-5.

Ta6auqa I}-s

Koe$$nuueHrbl npoAoJlbHoro lr3rli6a

Ars 6eroHHblx KoHCTPYKIITIH

3Ha.reHrds KosSQuIIHeHTa tl l AJtfl cren H KoJIoHH npl{-

HHI{aIOTCg paBHbIMH:

nprr  [oJIHoM 3aUIe]{J leHI ' IH O6OprX KOHUOB .  0,5

, , " 
OAHO|O KOHqa !1

luapHI,IpHo-HenoABI'I)KHOM 3aKperIneHHI'I

Apy fo fo  .  .  0 ,7

npH urapHI{pHo-HenoABH}KHOM 3aKpenneHI ' IH'o6oui 
KoHIroB I ,0

f lpr.r IIdJII{OM 3alqeMJIeHuH OAHO|O KOHIIa U
'cso6o , [ ,HoM 

APYToM .  2 ,O

3. Hsrnd

Pacqer u3rH6aeMbrx 3JTeMeHTOB Ha npOqHOCTb npol'I3-

BOArrrCs uo QopMyne:

k M  :  M p :  o p . u W , ( 1 0 - 2  )

4. BneqeHrpeHHoe cx(arHe

PaC.rer BHeqeIITpeHHO cXaThIx 3JIeMeHTOB Ha npoqHOCTb

.c)r(arofi 30HbI Cer{eHEfl npoH3BOAHTCfi nO QOpuyne:

M N 6 n D
0,8 -; ;' W 1  F ' k

W t - MOMeHT COiIpOTI{'BneHHff IIOJIHOIO

ceqeHllfl 6eroHa LJIff KpafiHero

JIOKHA.

r.[,e M -AonycKaeMblfi H3rl46alouufi MoMeIrr;
M o- paepyruaioqufi l{3nH6anqnfi MoMeHT;
V - MoMeHT corIporHBJIeIrHfl noJlnoro rroilepeqnoro

cerreHut 6erosa AJIfi KpaftHero pacrffHyroro

BOJIOKHa paccrlnTblBaeMoro gJIeMeHTa'

(oeQ$uuneur 3anaca ft npnlluMaercfl no ra6n' l0-4'

n.  2.

O 6 o s H a q e H H t l .  b -  u r u p u u a  n p c M o y r o n b H o f o  c e q e H H c ;  r - p a '

.u,Hyc HHepIIHH CeqeHlls,

Pacqetgas AJIHHa 3JIeMeHTa Io o[peAensercff yMHoxe-

HLI;;- eio leficrBHreJlbHofi ATIHHbI Ha Ko3OOHuueHr V '

SaBHCflIUUft Ot CreneHH 3aI{eMJIeHHt U noABH}I(HOCTH KOH-

UOB SJIEMEHTOB.

(10-3)

florlePeqHofo
cx(aroro BO-

0 ,77
0 ,
0 ,
0 ,

24
26
28
30
32

49
56
63
70
76

t4
16
l8
20
22

t4
2 l
28
JD
42
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(oaQQuuHenr sarraca k npuHuMaercr no ra6a. l0-4,
n- l, xoeQQuqnenr g npoAoJrbHoro usru6a npuHHMaercfi
no ra6.n. 10-5. /Pacqer BHeqeHTpeHHo cxarbrx o.rreMeHToB Ha npoqHocrb
pacuHyrori soHbr ceqeHnfl npon3BoAnTcrr:

e\
n p H  - < l n o

Qopuyre

M

w
cp.tn

k '
(  l0-4)

F

N -

F

M

W
- 1 , 6 7 op . "

h
(  l0 -5 )

ft-noerjlQrrr{HeHr Banaca, npuHr.rMaercr no ra6l. l0-4,
n.  2 :

e\ - SKCUeHTpI{CHTeT TOqKH npHnOx(eHHt npOAO;rOHCfi
cHr'IbI N OruocHTeJrbHo qeHTpa Tsx(ecTH ceqeHHff.

, ,^ 4p H y,g'{ a. H H e. Bcaeacrsae HaJtl lus n,Byx pasnuunux Sopvy.r(10-4) tr (10-b) .qns pacqera BHeqenrpenno cirarhx 6eronnux KoH-
grpyrunft (npn paelrvHux srcqenrpucn-rerax nopva;ronoft cuau) rpr.r Hx
npHMeHeHHH nOnyqaroTcg npoTHBOpequBble pe3ytbTaTbr.

_ _ aopMyna (10-4) .u.aer, noBr.r; tr{MoMy, HsnnruHue 3anacbr npor{Hocrf i
I  ceqeH?trx H r\reHee o6ocsonana (cu. [1]).

5. VrasaHuq no KoHcrpynpoBaHuro

flpoexrou .uoJrxHa fipeAycr{arpuBarbcq par3p€BKa
KJTaAKH 6erosa ruBaMu fi nopsAoK 6eronapoeaHufl.

lllsbr 6erouHnrx KorrcrpyKrlrafi uoapas.u,eJrsrorcff Ha:
a) nocroaHHbre (ocaaounrre n ycaAoqHo-TeMrreparyp-

HbIe mnu), npeAuaanarraeMbre Ang o6ecneqennr Bo3Mox-
HocTrI B3aHMHbrx nepeMeuleHr{fi qacrer? .ooo:pyxeHl{fi KaK
BO _BpeMff CTpOr.rTeJrbcTBa, TaK H BO BpeMfl sKcnnyaTarlHr.r;

6) rperrreHnbre crpor{TeJrbubre flrBbr, ycrpar,rBaeMbre Anq
pa3p$Kr.r 6erounofi KJTaAKH Ha 6.rroxn .ns6o Anq BpeMeH-
Horo o6ecneqeH[q Bo3Moxnocrr.r Baar.rMHbrx nepeueqenNft
qacTeft coopyx(eHHq BcJreAcrBue ycaAKr{, Te[JroBbrAeJreHr{ff
npn rBepAeHr.ru 6erona v reMneparypnbrx Bo3AeficrBnfi,
.nn6o BcJreAcrBae HeBo3MoxHocrH 6eronupon aHHfr coopy-
rxeHns 6ee nepepbrBa (ureu 6erouuponanua). flocrosn-
HbIe mBbr AoJrxHbr HMeTb ynJroTrreHHe, AocTynrroe AJrq
peMoHTa.

Pacctosnue Me)KAy nocrorrHHbIMLI ruBaMH Aonx(Ho rtpu-
HUMaTbCfl B SaBr{CUMOCTH OT pasMepoB COOpy}I(eHr{fl, MapKH
6eroua, r<.lrHMarutrecKux yc.nonufi, seo6xo,qnruofi creneHr{
coo6o4u BBaHMHbrx [epeMeqennfi, xaparcrepa ocHoBaHHfl
coopy)KeHr.rfl H np.

Bpeueunue ruBbr cJreAyer cua6x(arb c HanopHofi cro-
poHbr ynnorHeHr.rflMr{ ynpoulennoro rrnna. B rottcrpyKultsx,
B Koropbrx r{Meer Mecro pa6ora 6erosa Ha pacrff}r(eHHe,
BpeMeHHbre IrIBbr 6erouuponatufl, cneAyer pacnoJrararb B
Har.rMeHee HafipflxeuHbrx ceqerruflx. B oryuae ycrpoficrBa
Hx B HanpqlKeuHbrx ceqeHutx 6eron, npuurtxarcuufi K
Eey, cJre,uyeT ycrrJrr{BaTb apuarypoft.

IO-3.  XEJIE3OEETOHHbIE KOHCTPYKUHH

1. O6urue yKa3aHHc

K xe.[eso6eroHHbrM ornocflTcfl KoHcrpyKqnn c coAep-
x{aHHeM apMarypbr:

a) B pacranyroft soHe eJIeMeHroB usrn6aeuux, BHe'
qelrrpeHHo pacrsHyrbrx, a raKxe BHeueHTpeHHo cxarhlf(,
paccqr.rrbrBaeMbrx no cJIFraIo I (ctl. n. 5) - ue Meuee
KoJrr.rqecrBa apMarypbr, yKa3aHrroro B Ta6JI. 10-6.

Mapra 6eroua

Ce.reHr.re apuarypbr
e % (or  nnou{anH pacqer-
Horo ceqeHnr  6eroua)

36t

Ta1tuqa 10-6

Co4epxanue apMaTypbr B xeJre3o6eronnux Koncrpyrt{Hnx

Eclu pacrrerHaq MapKa 6eroua (no nporrHocrH) Qax-
THqecKU saMeHflercs 60.nee ancoxofi rvrapxofi (nanpurtaep,
no rpe60nauarc BoAoHenpoHurIaeMoCTr{, rvropo30crofixocr:H
H T. A.), HariMeHbrrree coAep)Kaune apMarypbr AoJrx(Ho
cooTBercrBoBarb pacqerHofi rr{apxe 6eroHa no npoquocrH.

6) B gJreMeHTax rleHTpanbHo cx(arbrx, a raKxe BHe-
ueHTpeHHo cxarbrx, paccquTbrBaeMhrx rro cnyqarc II (crvr.
n. 5) - cyMMapHo He MeHee 0,5Y0 rrJror[aAu pacqerHoro.
ceqennf 6eroua He3aBHcHMo oT ero MapKH.

IIpu orpelerlennu 4eQopMaqnft n nepeueueHufi rrro-
nIaAH fi MoMeHTbr HHepTIHH ceqeuuft BBoArrrcfl B pacqer
noJrnocrbro c yqeroM cx(aroro H pacrflHyroro 6erosa
(6ea freTa aprraarypn). Vcunnr, BoBHHT(arcu1ue B aJre-
MeHTax xe.[eso6erorrHbrx xoucrpyxqufi, onpe.qerqrorc*
KaK Anfl OAHOpOAHOTO yrpyroro TeJra.

Pacqet ce,IeHHfi Ha rtportHocrb, KaK rlpaBHJro, ttpou3-
BoAHTcs no craAHH pa3pyrneHHfl 6es yqera conporuB/re-
HLIff pacrrryroft 3oHbr 6eroHa.

Jlumn xereso6erouHbre KoHcrpyKru{u, AJrff pacrrera Ko-
Topblx geo6xoAllttto oflpeAeJrerrue nanpax<euuft (Hanprr-
Mep, xourpQopcu IIJrorHH, TyHHeJrbHbre o6.nurIoBKH
H t. A.), paccquTbrBarorcs no AonycKaeMbrM HanpflxeHu-
qld. Berr.Iqr.rHbr rrocJreAHHX onpeAerrflrorcfl AeJIeHHeM npe-
AenoB rpoqHocru 6eroHa (ra6.r. l0-l) u npeaeJra rer(y-
qecrr.r apMarypbr (n. l0-l ) na xoe$QuuueHrbr Banaca,
yKasaHnbre e ra6n. l0-7.

Paccer Ha .rrpoquocrb cneAyer rrpoHsBoAHTb \nfr Bcex
xe.uego6erorrHbrx xoncrpyxqirft .

Ans rex xoucrpyxqufi, B Koropbrx o6pasoaanue rpe-
rqHH rreAo[ycTr.rMo no ycroBH.flM BoAoHenpoHHqaeMocrH l!
AorroBeqHocrt4, AoJI)KeH npoH3BOAATbCfl pacqer Ha npe-
.u,ynpex,q,eHHe iloqBreHHs rpel[r{E.

TIpnueqaHre.  CoseuaHr{e npn BHhTO crponre.nef t  e  1952 r .

rrpH pacrsxennn 6etoHoB B BoJLe u npu HaTIIITIHH Suartpauuu;- 
6) ue,recoo6pasno paepa6otarl  x.naccuQnKaq.Hn _xeresoberoHHblx

rx.r lporexnnqecxnx coopyxenlrf t  no yc. loenau nx pa6oru H no olrac-
HOCTI,! trOSBICHHS TPCUIHH, Y'{HTHBAfl PA3MCPbI BO3MO)I(HbIX TPEUIHH'
onacHblx H HeonacHbrx l tnrr lonroBeqHocrH oeroHa H )Kene3ooeToHa'

llpra pacrlere xoncrpyxunfi Ha npeAyrpexAeHl{e rloflB-
JIeHr{ff TpeqI{H Be.IIHqLIHa OTHOlIIeHHfl MOAynq ynpyrocrH
apMarypbl K MoAynIo ynpyrocrn 6etona n npuHsMaercl
no ra6n. t0-8.

flonepra )I(,ecTK,ocrH npoH3rBo.l,HTcfl AJIfl
noABepx(eIIHbIx sH6paqHLI, a ralol(e KorAa

Qoprr,raqr.rrE (nporu6a) HMeer cyulecrBeuHoe
sKcnnyaTaqr{H coopyxeHHfl .

KOHCTpyI{UHl{,
BEJIHqHEA AE-
3HaqeHHe AJIfl

flpnr pacrlere xoxcrpyxqnfi, HilIerculux ropH3oHraJIbHHe
rInH cryneHqarbre IIIBbI 6eronupoe arrrfr, I{eo6xoAHMo yrIH-
TbIBATb TAtsJIEHI{E BqAbI B IIIBAX, A B KOHCTP}.KIIHflX' H€
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Tafnuqa 10-7

KoaSouqHeHrbr Tanaca ft s XeJreso6eronHux KoHcrpyKlluflx

Kaaccu K anuTaJlbHocrr  coopyxeHuft

IV,  V

Kou6usau.utt cH, H HarPY3oK

f lpeaynpex,[aeMbIe npHt{HHbl pa3py'

tueHHC XeXe30oeTOHa

l .  .[.ocrrlxeuue 6erouou nPe-
Aena npot lHocrH npH c)KaTHH
Hnr.l apMarypon npeAeJla reKy-
qC CTH :

a)  B cxarblx SJIeMeHTax'  
(6u ruxax ,  KoJ IoHHax ,  aP-

rax)
6) e ocraJlbHblx gJIeMeHTax

2. .[,ocruxeHue 6erouotvt npe -

Aena nporlHocTH npH pacTfl-
)KCEHH

. aH
H r o

.rfl 3
5 s o
E E ,
0 0 \ a

9 9 c ,
L r o , o

- r ir d )

C ' E

= E i

X t r q )
E o E
o < E

o

a

c)

o
()
o

?

o

- o )
l =

H \ O

. t3 3
E s o
c o q ! l

9 9 o ,
( . ) o ' 4

:t
c, iq
E < 6 , ,
r o E
o o !
t < E
o ( D
o s F

t

A d )

q ) i

l l r

= q

5 9 o ,
: E = =

t E ;

r O )

_ ; €
HEA
6 < s

8 E s
o < ! c

. O )
4 - l

_ ; q
9 F I
E I s
= E o
D o E
o < ! c

c,
G ' F
E S

o <
o o . ,

o O . A
o < ! E

{u
a

o

c)

2 , 2
2 , 0

1 , 3 5

2 , 0
1 1 8

1 , 3 1 , 2 5

2 , 0
1 , 8

1 , 3

3 , 0

1 , 3

1 , 2 5 1 , 2 1 , 2 5

2 , 8

r , 2 5

1 , 7
1 , 6

7 , 2

2 , 5

1 , 2

1 , 6
1 , 6

1 , 2

2 , 2

1 , 2

r , 2 5

2 , 6

1 , 2 5

1 , 2

1 , 6
1 , 6

t . 2

2 , 0

1 , 2

1 , 7
1 , 6

3. AocrnxeHHe 6erouou nPe-
Aena npoqHocrH rpu pacTs.-
)r(enHH (rlarHrte HanpsxeuHfl ):

a) nilu orcYrcrBltn Kocblx
cTepx(Heu H xoMyToB

6) npu Hanl lqnf i  Kocblx

cTepxHeH H XOMyroB .

3 , 3

1 , 3 5

3 , 0

1 , 3

2 , 7

1 , 2 5

o ' 7

1 , 2 5

2 , 4

1 , 2

2 , 3

i , 2

f l p n u e r { a H n e . f l p l p a c ' { e T e c o o p y : + i e H f i f r v x a a c c a y v e r o c o 6 s t x c t J l } I H a r p y S o K H e n p o H 3 B o ' [ ' H T c s '

' paccqHTb IBaeMb lxHaT Ipe [y ' I I pexueH, f l ed Io f lBJ IeHHgTpe :

trtHH, - AaBneHHe BoAbI B TpeI[HHax (ecnu B AaHEOfi
KOHCTpyKqUH BOO6ule BOsMOX(Ha sUllrpaunx BOAbI IIO

.paccMarpHBaeMbIM lrIBaM ]c'Jtrr TpeIqI{HaM).

Ta6tuqa 10-8

ND- paapyuarcqafl npo.4,onbnas cvna;
F6-nnoulaAb ceqenl{fi 6etosa;
F a- nnolqaAb ceqenuff npoAoJlbnoft apMarypbl;

orp rr,p,H3MeHHas rp,oqHocrb 6etona. (ia6-ir- l9-l);
6r - npeAe.n reKyqecrlr apMarypbl (crta- -n. t0-!);
h^ -x6e64"utle"t sanaca, npnuutrlaeuufi tto ta6t'

l0-7 n. lca>;
g - xoaQQuuuern rtpoAo-Jlbnoro usru6a, nplIHHMae-

usrir ro ra6n. 10-9.

Ta1nutla I0-g

Koe$$ilqlteHru npoAoJlbHoro u3rl{6a

,u,Jlfl xeJleeo6eroHHHx KoHcrpyxqufi

'OrnotueHnc n MoAyJIfl ynpyrocrl{ apMarypbl K MoAynIo
yfipyrocrl{ 6eroHa

Eerouu braPoK ,rl

I

','l'*'l
OrHouresue MoAYnfi

yupyrocrH apr{arypbl K
ironylro yrpyrocrH 6e-
TOHA N 1 7

I. o

r
-!e
d

6
b

24
26
28
30

h
r

lo

d

Io

b

1 4
l 6
1 8
20
22

IIpu pacqere xereso6eroHHblx ronctpyxuufi 1o^aSQu-
uHeHTbI 3anaca AonxHbI npHIIHMarbcs no ra6'rt' L0-7 '

2. [entPanbHoe cxarHe

SJIeMeHTbt paccqHTbIBaIOTCg ga

? (o 'p  Fo *  or  Fr ) ,  (10-6)

npoAonbHas cuna;

12, l
1 3 , 9
1 5 , 6
17,3
l g , l

50
55,4
62,2
6 9 , 0
7 6 , 0

I
0 ,88
0 , 8 0
0 , 7 3
0 , 6 7

20 ,8
23,5
24,3
26,4

8 3 , 0
9 0 , 0
9 7  , 0

1 0 4 , 0

0 ,62
0,57
0 ,53
0 ,50

L{eurpaanuo c>rarble
rporruocrb rlo QoptrlY.ne:

k N : N p :

rAe IV - AoIIYcKaeMaff

3Aecn D - ruuPuua
d - AuauetP

calrHofo
r - paAHyc

rrpf MoynoJlbHoro ceqeHHs;
xpyr.rroro ceqeHl'Ifi IIJIH Kpyra, BIIH-

B MroroJrronblroe ceqeHHe;
uHepq,HH ceqeHHfl.
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Pacqettar AJIHHa gneMellra /o ollPgA€Jlflel'cf y,MHo)I(eHH-
€M ero geficrBr{renbuofi AnHHhI Ha xoaQQuuuenr q, sa-
gttcgtqnfi or creneuu 3attleMneHtlq n ;[o/rBI'IX(HocrH Ko'H-
rIoB eneMeHTa. 3uaqeuue { alg KoJIoHH llpalluMaercfl,
'KaK Anff 6erounux xoHctpyrunfi (u'1. nume).

llpu ynpyro saAeJIaHHbIx KoJIoHHax V Ha3Hasaercff B
3aBHCHMOCTU OT CTeneHH SaIIleMJIeHUfr ll noABH)KHocrIl I{x
KOHUOB.

3. IIeHrpaJIbHoe pacrflx(eHue

I{entpa.nruo pacrsHyrble sJIeMeHTbI paccqxTblBalorcff
'rta npoqHocrb no Qopuyae:

ftN: Np : 6r Fai (10-7)

xoaQSr.ruueHr 3anaca k npnHuMaercfl no ta6.n. l0-7,
n. I  <<6>.

I{enrpa.nnuo pacrsHyrble gJIeMeHTbI paccqHTbIBalorcff
,H? npeAynpex(AeHHe notBJleHuff Tpelqlrn tro Qoptuy.ne:

h , N  :  N r :  o p F o  + 2 0 0  F a ,  ( 1 0 - 8 )

N" - npoAoJIbHaS cI{JIa rtpI,t noffBJIeHI{H TpeIIIHH;
op - npeAen flpoqHocTH _6eron^a _npH qeHTpanbIIoM

pacrsxeHrtu no ta6tt. t0-l; ocra.tlbuble o6o-
SHaqeHI,Ifl npexHl{e.

I(oeQQuunenr sanaia k flprlHl{Maercfi no ta6.n- l0-7,
'n. 2.

4. Vsrn6

HsrH6aeMHe 3JIeMeIITbI IIpf,MoyroJlbuoro
.oAuuoqnofi apnrarypofi paccqurblBalorcfl Ha
'no 

Qoptrryre:

kM :  Mp :  arbh?sa. ( t -0 ,53o)  ,

ceqeHHt c
IIporlHocTb

(10-e)

rAe b -wupu]P^a ceqeHHt;
ho- [OIe3Haq BbICOTa CeqeHHs;
6pt - uo ra6.n. l0-1;

Fa ot
a: i: - xapaKTepHcrI'IKa ceqeHnfl; ocraJlbnble o6ogna-

bhoo^
qeHHfi npexHl{e;

fr nprnuuuaercff 
-no 

ta6.rr. l0-7, n. I <<6>>.
Ceqenr.re pacranyroft apMarypbl (n npoueHrax -or nrlo-

rqa$.I pacqerHoro 
- 

ceq'eslls 6etona) AoJIxHo 6nrrl He

Menee yKa3aHHoro s ra6r. 10-6 H He 6onee:

or'r 
(10-10),

Ceqesue pacranyrofi ry cxarofi apMarypbr Aonx(Ho
yAoBrerBopqrb ycJroBuro P .-< 0,5. Kportre roio, ueo6xo-
AHMo,. qro6u ceqeHr.re cxarofi apMarypbr yAoBJrerBopsno
ycnoBulo o' :( d - 2D' H ceqegge pacinHyroft apMaTypbr
yAoBnerBoprrJro ycJroBuro a < 0,7.

Vsru6aeubre gJreMeHTbr .Ha [pe,Eynpex(Aerrne norrBJregst
rpequs paccqurbrBarorcs tro Qopuyne:

Fa

qro coorBercrByer a( 0,5.
Hgru6aeuue sneMeHTbr npfiMOyrOJIbHOfO CeqeHHfi c

IsofiHofi apruarypoft paccqfirblBalorcs Ha npoqHocrb tto

Qopuy.ne:

k,M :  Mr:cnbhStp t  t  -  0 ,53p)  *  o '  (1-D' , ) ] ,  (10-11)

kM : Mr: oo." ioo-
h -  x u

4

h - tco,

0 , 5 b h 2 + " ( F ^ h o +F: "a)x\
b h + n ( n ^ +  n ' ^ )

Koe$Qaque:nr k npnHnMaerc.fi no ra6.n.
BHaqeHHe n-no ' ra6n.  l0-8 .

F.naeHb,re pacrflruBalolqze Harrpfi)KeHnrr
s"rreMeHTax onpeAeJrrrorcfl rro Qopny.ue:

r\
\1

bz

n\(
R - --F,tI  -  

t  r
DZ

rAe Q - nonepeqHafl cnila (aorrycraelvrar);
z - nreqo nuyrpenuell naprt cHJI.

B sJreMeHTax nepeuennofi Bblcorbl 6r,r
cflpe,leJrflTn no SopMyJI,e:

rAe 0- yro.rr HaKJIoHa rpaHLI 3teMeHTa K ero ocu.

3nar (MItHyc> npllHuMaercff, Korr,a _ _ B HanpaBneHHH
Bo3pacraHr.rq NsrI,I6arcuero MoMeHTa M Bblcora sJIeMeH-
TA VBCJII4III , IBACTCff, A 3HAK <<IIJIIOC> _ KOTAA OHA YMEHb-

( r0 -12 )

rAe "Inp MoMeHT HHepqHH noJruoro npHBeAeHHoro ceqe-
HHfr orHocr.{TeJrbno oct, npoxoAsuteft qepeg

_ rIeHTp Tsx(ecTH 3Toro CeqeHHfl;
h - BbrcoTa ceqeHrrr:
xq- paCCTOtFIHe UeHTpa Tflx{ecTH IIOJIHOIO npLIBe-

AeHHoro ceqeuaq or xpafinero c>Karoro Bo-
JIOI(HA;

6p.*- no ra6.n. '  10-1.

flpu nprrMoyroJrbHoM ceqerrnn Qopr,ryla (10-12) no-
nyqaeT BHA:

b

3 I x[ +ta-'o)'] +
k M :  M . y :  c p . z

h -  x a

* n F^ (ho- xu)2 * n F'^ (xo_ a')2
;  ( 1 0 - 1 3 )

(10-14)

_ bho

2

lA-7, n. 2, a

B usru6aeI\,rHx

(  10-r5)

AOnycKaeTctt

(  r0- 16)

TOJIbI{O HA

c' oAssoquofi

(  10- r7)

aprvrarypofi

(  10-  l8 )

r . ' n

,  
'  3  

- t

' t n e  c L  :

Otloca

F,a

- xapaKTepLIcTI{I(a CeqeHHff;

- ceqeuue cxatofi aPMarYPbI;

0 : a - a - ' ;

IIIAgTCff.

Bsrynqusa z npuHaMaercs:
a) .una xoucrpyxquft, paccqHTbIBaeMbI-T

IIporrHocrb npH npflMoyfoJlbHoM ceqeHI'IH
apr'aarypofi

,  - -  h i  ( 1  -  0 , 5 2 ) ;

npu nprlMoyroJrbHoM ceqeHI'IH c AeofiHofi

z : h o ( 1 - 0 , 5 P ) ,

so s o6oHx cnyqaflx He 6o.rree 718 ho;

a '
s' : i (nprnuerrl d -paccrotlHue or 6tru-

tls
xafiruero KPal ceqeHnn Ao q.eHTP?

Tflxecru cxraroft aPMarYPbI) ' R

rpullnMaercff IIo ra6n. l0-7,

n. I  <6>,



PA3TLEJI NEPB6IN. OEUHN

npHqeM ecnE paBHoAeficrBylouafl BHeUIHHX

MexAy IIeHTpaMH TflXecrH apMaTypbl' To

Typbl AOIj{(HO yAOBJIerBOpflTb yCJIOBHIO:

B Sopr'ay.rrax (10-22), (10-23), (10-24) r1 (10-25)

K,N NP
n P :  

% b h  
: ; i ; '

BrltquHe r,u6xocrlt
nJlocKocru Aeftcrnug

Anff nptMoyronbHblx

(10-27)

e
Q, : - -orHocure.nsurrfi 3KcqeHTpucurer;

ho
e - paccrosHHe or cHJIbI N Ao qeHTpa rqxecrla

ceqeHns apMarypbl Iui ocra"IlbHble o6osnaqe-

HHq npe)KHHe;
on- npHHHMaercs no ta6.n- l0-1;
b-  no ra6n.  l0-7 ,  u .  l .

BHeqeHTpeHHO CXarbIx 9JIeMeHTO'B B

MOMeHra- wllTblBaercs B pacqere:- l ( ,

ceqesnfi IIPu -: > 10, a A.II' I'IHbIx
n

lo
nouepeqHblx  ceqeuuf t -nPl l  

;  
>35 '

fr.r6i<ocrr yqI'ITbIBaercfl yMHoxeHHeItI 3KctleHrpI{cuTera

np-onomuofi cwru- na xoe6'$,n[He'r tn, ofipeAe'ngeuufi no
'.F&t"; 

(a.rrs np'MoyrorlbHoro ceueuun):

h,N
t\e nr:r--; i

a u f 6

/s - npHHI{MaeTcfl TaK

CXATbIX 9JIEMEIITAX

CHJI npoxoAHT
ceqeHue apMa-

( r0-26)

x€, KaK I'I rIpH qeIrrpaJIbHO

(cru. auute).

(r0-28)

( 10-2e)

Ecau m oKaxerct orpuqarenbublM, To Heo6xoAuMo

yBeJIHqHTb pa3Mepbl ceqeHl{fl rrlIr4 IIpI'IEflTb 6o'nee Bblco-

Kyro MaPKy oeroHa.
Paccer BEerIeHrpeHHo cx(arux sneMeHToB Ha rlpeAy-

[pe]KAeHI{e nosBJIeHI{fl TpeuHH IIpOH3BOAETCff:

€n

npu ? 
-. I no QoPuYae

-M V-if-
' *  

- ' F n P  
k '

wr f f r t  no  QoPuY; re

M ( h _ x o \  _ 1 , 6 7 4 :  ? o
JnP 

- ' -' 
.FnP k

rAe Fnn - nJloulaAb nOJIHOTo npI{BeAeHHOIO ceqeHl'Is;

e\-paccrotHl'Ie or cl'Iflbl N ao ueIITpa Trxecrl{

flonlloro TIpHBeAeHHOTO CetleHns; ocTaJIbHble

o6ogHaqeHuq nPexHHe;
k -nP"nt*uetcs no ta6n' l0-7' n'  2'

fIp u ra e q a H u e. Ornocnrenbno Qootrlv''ru (10-28) cnelyer cAe-

Jrarb ro xe saMeqaH"L,-u"o H orHocHrelt'no Oopr'iy'rru (10-4)-cM' Fbl-

ure.
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6) AJIn xoHctpyxunft npnMoyroJlbHoro ceqeHl{fl' pac-

c q H T b I I l a e I \ { b I X I I a n p e A y n p e X A e H l ' I e n O t B J I e H H t I T p e [ t l t H :
2

z :  - - -  I L '
r)

B rro6olrl ceqeglllt Hsrl '{6ae}*{ux
Jrn IIe AOJI)KHa nPeBbIIIIaTb:

6p
6 r n :  

i ;  
.

Ha yuacrxax, B nPeAeJIax Koropblx

( r0- 1s)

/

SJteMeHTOB Be.IIHgHHa

(  l0-20)op^ _ :
" r J I -  p n  '

rJIaBHble pacrsrl 'tBalourue Hailpflx(eHHq l{ofyr 6rtrl no'{-

Hocrblo .BocIIpHHlrbi 6erouol't (ororuyrule - 
crepx(Hu :l

xor{yrbt  craBrrct  no KoI{crpyI{THBHbIM coo6paxeuunv) '

Ha yqacrKax, rAe

,[,uartletp xoMyroB e 6aflxax He3aBI4cI'lMo or pacqeTa-

He MeHee 6 nn.
B ugrH6aeuux gJreMeHTaX, BOCnpLIHHMaIOqnX cocpeAo-

TOqeHHbIe Harpy3KH, a TaKlKe rlpfi cflnoltrHblx HarpySKax

y xpafiHux ottop, rAe KoHIIrI pactrHytofi 
1rylppo 

3a-

KaHquBalorcfi KpIoKaMI{ Ha pacctorHr'ru l4 or 15 Ao 30

AHaMeTpoB 3a IpaHbIo oilopbl' He Menee 800/o panxo'U'efi-

crsvrcqefi r.naBHblx pacraluearculux uanprxeuufi or'r

.u,o.n'xno 6utl nocnpuunrc orru6al*au H .xoMyraMI'I-(ocranturre 
200/o nocnpuullMaIOTCfl IIpoLoJIbHOII apMaTy-

pofi); y xpafinrai xe onop c I r 6onee 30 nuauerpoB H y

BCeX CpeAHI4X onop Hepaspe3lrblx KoHcrpyKqlafi- ue MeHee

60t[ [np" cIIrtoIIrHbIx- narpyarax) p-aiuoneficrByloqefi

rJraBHbrx pacrflrHBalolllllx uanpnxenHfi 'ronx(Ho 6blru

BocnpuHsro otru6auu v xoMYTaMI{'
Pacctosttll. *i*ly orru6ar'ru (no AJII'IHe ugru6aeuoro

sJIeMeHTa) Ao.nxno 
-6rtrl 

He 6onee Bblcorbl gJIeMeHra'

5. BneqeHrpenHoe clKarl{e

Pacqer BHeqeIITPeHHo cx(arblx gJIeMeHToB

HOrO CeqeHHfl Ha npoqHocrb IIpOH3BOAHTCfl
- o6pasou.

C.rryuafi I. f lpn pa3pyueHllu ereMeura
apl,rarypa Fx TerIeT--'ii;; 

A + -. b,szs pacqer nponsBoAl'Irc' no 6op-
Myne:

npflMoyronb-
cfieAyloq,nM

pacTtIIyrafi

(t0-22)

pacqere,
n p c  : ( P  *  n p )  F  -  0 , 5 3  ( p  *  n p ) l  *  o '  ( 1  - b ' ) ,

'npuqeM cetleH[e apMarypbl F'^ 'yqHTbIBaeMoe B

,[onx(Ho yAoBnerBopflTb ycJIOBI'Irc:

cr '  - (  G I  np -  2b ' .  (10-23)

C.rr y'l a fi II. flpu paspyueHl'IH sJIeMeHra aprtiatypa Fa

cxaTa HrH pacTflHyTa, HO He TeqeT'-'ii;; 
;r { g';-'0i75 pacqer npol'I3BoAl'Ircq no .oop-

Myne:

f l p  c  : 0 , 4  +  c r '  ( l  -  d ' ) , (10-24)
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6. BueuenrpeHHoe pacrqx(eHne

Pacqer BrrerleHTpeHr{o pacrqHyrbrx sJreMeH?oB npsMo-
yncnhHo[o ceqeHHrr Ha npowrocrb npoH3BoAlrTcfl cJreAyro-
uruu o6pa3or\r.

C.n y u a fi I. flpoAo.nuuar cuJra ,flpunox(eHa ,MexAy
rleHTpaMH rsxecrH apMaryp F^u F'^.

B stou cryrlae cerleHHs apMaryp

MeHTOB H Tex BHeTIeHTpeHHO CX(aTbrx, nporrHocTb KoTopbrx
onpedeJlrrercff 'npoqHocrbro cxarotl 3,oHbr, tvtoxuol npor.r3.
BOAI,ITb TAK X€, KAK T4 XCNCEO6CTOHHbIX 3JICMCHTOB, HO
npHHHMafi xos$Sr.rulreHTbr sarraca no ra6.n. l0_4, a Ko-
eQQr.ruueHru npoAonbHoro usru6a - no ra6n. 10-S.

8. VxasaHtls no KoncrpynpoBaHuro2

flpoerrupoBaHne xe.neeo6eroHHbrx KoHcrpyr(qnft Ao.nxso
BecTHCb C MaKCHI{aJrbHO TBO3MO)KHbIM npuMeHeHHeM c6op_
HbIX 3JICMCHTOB.

flocrognnhre rrrBbr, AeJrrrque coopyxeHr{s Ha HegaBI{cH-
Mo pa6oraroulue qacrr.r, AoJrlKHbr o6ecneqprsarr yMegbure-
HHe reMfieparypubrx 14 ycaAorrHbrx ycu.nuft, a rarfi(e ycu_
J[HH, BOSHLTKaIOTTIHX B pe3yJrbTaTe ocaAI{H ocHoBaHHfl, AO

ulaAq pacrrerHoro ceqeHHfl 6eroua, Bo BHeqeHTpeHHo
cx<arbrx - Aonx(Ho yAoBaerBopflTb rpe6osaHHxn, [pHBe-
AeHHbrM Bblme, n. l, v, KpoMe roro, coAep)KaHue apMa-
Typril Ha .rrro6ofi cropoHe ceqeHuff sJreMeHToB AoJrxHo
6urn He MeHee 0,2010 nJroulaAr{ pacrreTHofo cerreHHff 6e-
TOHA.

Ceqenue pacfipeAeJrurenuHofi u uouraxsofi apMarypbr
B 6anoquux rrJrr{Tax He AoJr>KHo 6url MeHee 100/o ceqe-
uaa pa6ouefi aprvrarypbr.

PaccrosHlre MelI(Ay crepxHrMr{ apMarypbr (e ceery) B
IIeHTpaJrbHO H BHeqeHTpeHHO Clr(aTbrx sJreMeHTaX AOJIX(HO
6urr ue MeHee 5 cn, s 6arxax - He MeHee 3,5 cm u se
Merree ,4uaMerpa crepxuerl. B n.nurax paccroflHue Me)KAy
pa6ouauu crepx(Hffrlr[ AoJrxHo 6nrt He Meuee 7 ctl 14
He 6olee: \Itfl nJIHT To"TtlHnofi Ao 20 ctt - 25 cu, ron-
quuoft or 20 c,u Ao 1,5 n-33 cil, to.nulunoft 6o.nee
1 ,5  u -50  c * t .

Paccrogsrle MexAy $eprrrauu, KapKacaMH r.IJrLr naKera-
MH (n caery) Aorrx{Ho ycraHaB.rrr4Barbcff c yqeroM
cnoco6a rpaHclloprapoBaHuq H yKxaAKH 6erosnofi  cMecH.
PexorueuAyeMbre nper,eJrbHbre 3HaqeHHfl 3Toro paccrofl-
HHs: Har,rMeHbrrree - 0,5 il, uau6o.nluee - l/e ToJrulr,rHbr
sJreMeHTa, HO He 60nee I nt.

B coorBercrBr{H c Llllcrpyxqueft H 16-51 M3C CCCP
lto npoeKTHpoBaurrlo xeneeo6eroHHbrx KoHcrpyKultfi c ue-
cyulHMr.r apMaTypHbIMH KapKacaMII. Arq KapKacoB Mox(Ho
npr{MeHrTb:-a) 

npoKar Kpyr,'Ioro ceqeHr,rfi 143 craJlr{ MapKH Cr. 3;
6) npoxar r{3 ropffqeKaraHHoro nepnoAutlecKoro npo'

Qu.nn H3 crarln Maplf l{  Cr. 5 (|OCT 5781-51);

F;

: , lo 
u' 

; ( lo-Bo)
o, (ho - a')

-Jpt--_ 1o-31)
o, (ho - a) o, (ft0 - a)

C;r y u a ft II. llpo4orrnar cu.rra npnnox(eua BHe qa-
cru ceqeHus, orpanuuenuoft qerrrpaMr{ Tfi)KecrH apMaryp
F  ̂ w F '^ .

Pac.r€r nponsBoAHTcff no $oprray.ne:
n p c :  ( 9 - n p )  [ - 0 , 5 3 ( p - n p ) ]  + o ' ( l - b ' ) ,  ( 1 0 - 3 2 )

flpHqeM yqHTbIBaeMoe B pacqeTe ceqeH[e aprrrarypuFj

.qonxHo yAoBJreTBopflTb ycJroBI{Io:

c ' . - ( a - n p - 2 b '

B $oprrryaax (10-30) - (10-33)

(10-33)

k,N I'rn p :  f f i :  # ;  ( l o  3 4 )
s' - paccroflHue or cuJrbr N no qeHTpa rr>Kecru ce-

qeHHff apMarypbr F'u,
a, a' - paccroflHtfl or 6numafiruero Kpafi ceqeHufl .no

IICHTPA TflX(CCTH APMATYP F UU F'U ; OCTAJIbIIbIC

o6ogHaceHnq rrpe>r(Hue.
I(oaQQr.ruHeHr sanaca k npnur.rMaercs IIo ra6n. l0-7

n.  1 ,  <6>.
Pacqer BHeqeHTpeHHo pacr4lryrblx 3neMeHToB Ha npe-

Aynpe)I(AeHHe noffBJreHHff TpeIqBIr npollsnoAllTcff rlo Qop-
Myne:

it

M (h- xil 
+ l,62+ : ry, (ro-3b)

J n P  r n P  R

fAe o6ogHa,{eHlrq npe)KHHe, a k npltHnMaeTcfl IIo ta6n.
l0-7, n. 2.

7. Ma.noapMHpoBaHHbIe KoHcrpyKIrHH

Ma.noapuHpoBaHHbIMH (ap'rrlo6etoHuuuu) Ha3bIBalorcfi
I(OHCTpyKqHr.r C COAepXaHHeM apMaTypbl MeHbItrHM, qeM

r,Jrfi xeneao6eroHHbrx xoscrpyxqufi (cru. BbIIIre

fiI. l0-3, 1), uo 6o.uuu,uu LtJtrr paBHbIM 0,0,50/o nJIo'uIaAH
pacqeruoro cerleHufl 6etoua.

Pac.rer raKr x KoHcrpyKqnfi - Il3ru6aevux, BHeqeHT-
peHHo pacTsHyrblx, a TaKlKe rex BHeqeHTpeIIHo c>Karblx
3JI,e\teHTO,B, npOqHocrb KOTOpbIX oIIp'e.{eJlf'g-tc,fi rIP'ortHO-
crbto pacrlHyrofi 3onrt, MoxHo npol'IsBoAHTb (n coorBer-
crBr{r{ c |OCT 4286-48) corJlacHo cJIeAyIourHM yKasa-
HIrqMt .

'  Cru .  npxneqaHHe x  rpopvy ; ra r r r  (10-4)  n  (10-28) .
t  f loa,po6Hee cpr. I 'OCT 428648.
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B) npoKar Kpyrroro ceqeHnfl, noABeprHyrblft cunoBofi

Xua"6pbu*. Hna'cn.rrroUeHsufi nepgoAg'{ecKoro npoSula

H3 cTaJrH MapKH Ct. 3 (nonycraeTcfl ToJIbKo Aaq, AOnOJI-
Hr{TeJIbHofi air*,tarypu, Heo6xoAllt'toft AJtff ntopofi yKa3aH-

Hofi Hffi(e cia4ntl, rIpH ttpHcoeAuHeHHI'I K KapKacy K95-

TaKTHOft 
"OU"U"Ofi 

'.""p*ofi 

"nn 
sssaIrHofi npono.rroxofi);

r) npoQu.nrsuft nportar u3 crarlu MapKrI Cr' 3'

B oiAe.nnnux cryqarx npu orcyrcrBnl't craJIH -MapKH
Cr. 3 AonycKaerc" nplroa"Heirue craJIH MapKH Cr' 0c'

Ang uaccnegrtx ron'ctpyx[ufi, ceqeHHg Koro'pblx npe-

Bbrlualor rpe6yerr,Iue no pacqery npoqHocru, npuMeHfler-

cf l  6etos MapKH 110.
Ans ocraniHux xoucrpyxuufi c HecyuryIMH KapKacaMu

npHMeHqercs 6eros MapKI'I He HHII(e 170'
'I(apxacrr 

paccquTblBalor no AByM craAHlM pa6oru: rto

n ep eo fi 
-craarlu 

- rIpH cBexeyno)KeHHoM He3arBep-

.u.a"itt"* 6etoue, KorAa buu pa6oralor KaK MeTaJIJII{qecKHe

KoHcrpyKI lHH,  H no aropof i  c raAHI ' I - r tpu 3arBepAeB-

meM 6erose' - 
)TaAHH npol'IsBoAHTc' iloPacqet KapKacoB no IIepBoH craAHH 

"Ptt-:^o:t
HOpMaM npoeKTIrpoBa:Hr4f, MeTaJIJII{qecKHx KOH'CTpyKul',IH'

Pacqet xapxacon 
' 

no alopofi craAlIH -'II'o HopMaM IIpo-

eKTHpoBaHHfl x(ere3o6etoultux KoHcrpyKqufi'

np" pacqere KapKacoB IIo flepBofi ctaAuu npHHI{MaIor-

cfl cneAyIOUlUe Harpy3KI{:
a) nec 6eroHa, apMupoBaHHoro KapKacaMH'-2 600 rczlnt;

Ai Bec Aoulatbfi^oniny6{u H^ | uz nepeKpbrrul

(ax.nrouar' 6a'nrs lI purenu) - 50 Kei

n) rr,tonrax<Hafl. naipyaxa npu npol{-3Bor'crBe pa6or:

rns pacrlera 6anox'-nepexpurus'- 200 rca na I n2 ile-

peKpbIrHs;
Aflq pacqera purenefi u KoJIoHH-100 rce Ha I 'u2 nepe-

I{pbITHf ;

t0-10.

Ta6ttuqa 10-10

.ll,onycxaeMble Hanpc)KeHns Anc crarl{ flpu pacqere

KapxacoB a rcelcnz

cTaJrb MapoK

Pacrgxeulte, cxarue n ngru6

Cpes
Cusrne MecrHoe

I 800
I  100
I 450

I 600
1 000
1 300

(oeQQnuHeHTbI 3anaca u HacHI{eHHe }KeJle3o6etosuux

ceqesufi aprvratypofi npu pacqere KapKacoB no BTopou

craAI{U AOITKIIbI IIpHIIX',IMarbcg cor'tt-acuo 4eftcreytoullEm

HOpMaM Ha upoertlrpoBaHlle >I(eneSo6eroHltblx KOHCTpyK-

KapKacax cra.neft Pa3IIbIx Ma-

nropofi craAHH cJIeAYer rrpol'l3-

upeAeJtOB TeKyqecTI{'

J I 1 4 T E PA T Y R A

l .  BHt4TO crpoureleft,  Coneurauue no rrpoeKTl'rpoBaHHto xeJle3o-

6eronnutx rnaporexHHqecKux coopyxeHufi '  Mocrea'-1952'

2. |OCT 428&48, Koncrpyxuun 6eronnue n xe;reso6eroHHble ru:rpo-

TexHr{r{ecKHX 
"oopyr*L"*l i  

HopnnH H TexH?tqecKlle ycnoBHs rlpoeKru-

poBaHHs.

no upoeKrupoBaHl l to  xe leSo6eroHnux Ko l rc rpyK-

afooa"y:ptuMl' I  KapN acarra-u (H 16-51)'

rexHnqecKnx coopyxennf i '  xypna l ' lu 'u 'porexunqecKoe c rpoHTenb-

creo" I [c l0'  1948'

7. f l  er B o B vl- E',  O npoueutg----3-p*"po"aHI4l 'xeJles-o6etoHHblx

n,",-oip *,np9 9'laxl##d#ffi %* Id;fJ 
ilir-fvxuu ir, xvp' a a " I na'-

POTeXHI'tqecKoe cTpouTeJlbcrBU il: u' rJu!'

8. fI e r p o B H' E', O sauacax upot{Hocrn H pac-qerax cet{eHuu

rHrporexHuqecKltx *"tit"pv[q"i-1" rlpftpoeaHHorb 
6etoHa' xypHan

,fu.u,potexHI'It{ecKoe 
-iipoiti"nocrno' 

J$ l0' 1948'

9. T a fi s e p C. H', Coeerua""g 19 
npoeKrupoBarlnlo xeneso6eroH-

Hbrx rE.rtporexHl'tqecKHx -KoHcrpyKurafr' 

--xypnaa 
"f naporexHHqecKoe

'dii'i"i"ni"rro' 
Ng {, 1952'

l0.rexuuqecKHe-vcno"-1i:"-..::.:"^:o;'-"'IX""JJ"";Tf it{/"onYffr ]n"| | 1 0''l-exu u q e c x u 
i, *'""il"oiitt'*"ii"l'. i ii* 

- 
ioo pyx. 

", 
r x (TV

ll 
n anuoroncrlvKtr

3. HHcrPYxuur
nnft c HecYtrtHMH

4 .  K o  x e B  H  H K  o  B  A .  C ' '  K  a o n P o c Y
greMeHTo B Fl{.u,porexHHq e c Ku-x 

- 
coop yxenufi ',

*oe ctponteJlltrso" Nb 10' 1948'

5 . J I a v n u a u f l .
xesuf i  xa-aPuo6eroua,

pacqera xele3o6eronnux-xyprra. t r , f l l l .Porexuuuec-

fl., Meto.u, pacqera. r-H'n'porexHl'IqecKI'lx coopy-
- 
iocaneP.orisaar, 1948'

6 . J I a Y n r ' r a u f I .  f l ' ' O mero . t te  pacqera  apuo6eroHub lx  rn ' [ 'po-

Bu,4  nanpgxenus
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THAPOTEXHT4 TIECKHE I43btCKAHHq
(O6urne 4aHHue) I

r A f l

t4 I,tccJIEAOBAHHg

I  l - r .  KJTACCHOHKAUHf l  THAPOTEXH HqECKHX
H3bICKAHVIH H HCCJIEAOBAHHH.

COCTAB PAEOT

l. K.rraccn@HKarIHq

[Io o6rexrau pa3flHrralor H3brcKanHfl rr r.rccJreAoBaHr4fl
peK, o3ep, BoAoxpaHHJrHul, 6o.not, aeAHHKoB, [oA3eMnbrx
BoA, Mopeft, no4opasAeJroB.

flo r{eJru pa3flH'{alor H3brcKaHHfl H HccJre,rLoBaHHq KoM-
rrJreKcHHe, BOAHO-gIIepreTHrIecKI.{e, CyAOXO,IHhIe, JIecO-
cnJraBHhIe, HppuraquoHHbte, ocyul{TeJrbHbte, pu6oxosaficr_
B'eHHbr'e, no.q,ocua6x<'erHuff, .IIo 6,opn6e c HaBoAHeHHflMtl,
3aTOrrJreHHeM I{ Ap.

Ta6ttu4a 11-I

Cra1un npoeKrnpoBaHr.rc u HsHcxaHHfi

Pa6o, {He
qept€xH

2. Cocrae pa6or

Cocrae norteBbLx pa.6or
(no ucclteAosaHuww pet)

I) FeoAegr.recrue n ronorpaeuqecrrre:
a) npoJro)r(euue onopnoft cerr{ (rpuaury.rrrqufi, noJrn-

foHoMeTpHq, acTpoHoMHriecKr.re onpeAe,rrenug);
o) HHBenHpOBaHHe;

Cra.upru
asHcxasH f i

_- - *  3 ra  c ra j ln f  npoerTHpoBaHHs B pa3nnqxbrx  MHHHcrepcrBax H Be-
l9y. l :r* 

HMeer pasjr-b]g Hs3BaHHfl;  ona ne npe.uycr,aorpena B yKa3aH_
HoM nocra 'oBre 'HH CHK CCCp _H np l { \ reHrercs  npu npoextnpoBaHuH
oco6o cJroiKHbrx o6rerroa. Heo6xoiurro rro Bo3\roxnoirr.r yMeHb,'arbqucno cra.s, lr fr  npoexTupoBtHuf Lt r. t3btcKanr,u{,

Kpoue HsrtcxaHnfi TexHHrrecKHx, npoH3BoAflTcfl  H3brcKa-
HHs 3KoHoMHrrecKHe; ueo6xoAll tnto o6ecuequrb recHyro
CB'I3b MCX(AY TCXHHI]ECKHMH H SKOHOMHIICCKIIMI.I  H3bICKA-
HH'MH.

n I c'beMKa.
llponnepHue:

a) nporvrepu r.rry6un;
6) rpaneHze.
3) fuapororn.{ecKue:
a) ua6.nroAesrs HaA ypoBEqMH;
6) .npreeAeune noaeshri pa6or x cpe3orrHoMy (ycaon-

uorray) ypoBHro;
n) uauepenue cxopocrefi TeqeHHq H pacxoAoB BoAbr;
r) xa6.[pAeHuq HaA HaHocaMH H $oprrrupoaanueM

pyc.Ila;
A) onpeAeneHue yKnoHoB u xoe0$HqnenroB rrepoxo-

BATOCTH;
e) H3yqeHHe reMrreparypuoro pex(Lrrua, 3aMep3aHufl,

3HMHerO COCTOflHHq H BCKpbrTHr;
x) onpeAeJreHue rrpo3paqHocrH H uBera BoAbr.
4) MereopofloruqecKne H KJrHMaTHqecKHe.
5) Feo.nornqecKr{e, reoMop$oJrornrrecKue, rr{Aporeoflo-

THqCCKI{C H TCOTEXHHqECKI{C.

6) Hcure4onaxur 6acceftHa, Ao.rruHbr A nofiuu peKH.
Hcc.ne4oeaHuc rrpHToKoB.

7\ f loqsennHe.
8) I'eo6orannqecKue.
9) fr4poxunrrnqecKne.

10) l-ulpo6norornqecKue (Qnoprr rr QayHu
qACTHOCTH, HXTHOJIOIUqCCKHC.

n o A ) ,  B

1l)  PasHbre (Qororpa$uqecKue, H3yqeHHe naMfi rHHKoB
crapHHbr B rleJrrx HX 3arrlHTbr HJrH nepeHoca H Ap.).

12) Cneqnaunuue (n 3aBr.rcuMocrrr or rpe6onaHul"t
rpoeKra u sa4auur) .

Perorso-
crlHpoBorr-

Hbte

Ipe.qsa-
pHTenb  -
nne  (o6 -
Ie rqeH-

uue )

[Ionpo6-
H H E

Crpon-
TenbHbIe
(npelno-
crpoeq-

ntre)

I  Fx,uporrorHqecKHe (rx.npor,retpnuecrne) pa6oru-cu.  ra.  12,  r rnxeuepHo-reononuqecrxe H3brcKaHHg-cM. r ; r .  14.

24 s^*. izs



P A3T EJI BT O PO rt. HCCJI EN,O B AH H fl , H ?\ICKAH H fl , TH,4,PO T O TN q EC KH E P AC'T ET bI370

K.nacc
Jlauxa
xo.['a
B ,LII

600-
l 200

500-
600

t X .
:i c)

q., -

9 * x
6 r o <

E P>,
F. i  A l .

7
-r- \o
Y >

G, cJ

), l:

^  Ipnuenrerc f f  Anf l  cneu{aJrbr {brx  HayqHbrx uenef i ,
npn i lpoH3BoAcrBe fu lporexHHqecKHx H3brcKa-
ulrf i  He ItMeer npHlueHeHufl

v - k  6

! ' b  a s
q  = v
L, oJ <:s
6 = d . J 0 )

3-5

4-B

40x

35-40x

75-100

75-100

10- l5 30-40X 75-100

100- 150

r00-200V
(.uan nn-
BeJrupo-

B A H H g

p e n b -
e O a )

15-25

1r -2 .  TEOAESHTIECKHE H TOI IOI -PAO14EiE,CKHE
PA6OTbI

1. Hr,rne.nnpoBaHne (cm. ra6r. ll-2)

2. Cteuxa

l) BnAur cbeMKI,I: a) r{eH3yrbHaq; 6) raxeoMerpurle-
cKas; n) Hr4Be,rHpHaq (no nonepeqnbrlu npcQrunu); r)
Qotoreo,uoJrHrHafl (naaerunan); A) aapcQorccteMI{a.

OcHoeHblld BH.rLoM gbel{Ku BuariuTeflbHbrx nJrorqaAeft se-
Jlflercfl aepoQorocteMKa. Bo scex cJryqaflx r{cnoJrb3oBanne
HMeIoIqHxcfl MarepnaJroB aepoSorocreMr(H, npou3BeAesnoft

.- x,Jrq xaprorpaSuqecKr.rx r,r Apyrux qelefi, flBJrflercff o6qsa-
TCJIbHbIM.

2) Macurra6u cbeMKn. llpu eu6ope uacrura6a cbeM-
xu neo6xoAlrMo yrruTbrBarb xapaKTep, o6teu c'beMKH, cra-
AHIo npoerffr.rpoBaHufl 14 Lr3brcKauufi, rpe6onaHnn npoeK-
ta, {rneuxo-reorpaQfiqecKue ycnoBrifl H T. rr.

rlpH r,tccJreAoBaHr{sx BoAoxpaHr.rJrHrrI, IIpoeptTr.{pyeMbrx
Ha cpeAnr.rx u 6orsuux peKax, npuMeHfllcrcq lracuna6rr
I : 25 000 v. I : 50 000 e 3asrlcururocru or nJroruaAr{ BoAo-
xpaHHJrHrrIa u craAHr.r npoerffIrpoBaHHs; B pq,4,e cJryqaeB
Mox(Ho npHMeHrrb cteMKy BoAoxpaHHJrHnI B uacmra6e
t : 100 000; 6opra BoAoxpaHuJrnuta u orAeJrbHbre yqacrKu
cuuMaro rcq  s  Macu ra6e  1 :10000  n  I  : 5000  (uanpnuep ,
3acrpoeHHbre yqacrKH, rleHHbre yroAns H T. n.). Mecra
coopyxeHuf i  cHnManrcf i  B nacmra6ax 1:2000,  l :1000,
I  : 500 .

flpu uccJreAoBanHflx peK, HcnonbsyeMnx Anfi cyAoxoA-
cTBa B cgo6oAuor\,r cocTof Hnr{, npIMeHflIoTcfl uacrura6u
I : 25 000 (6o.rrrmne pexu), I : l0 000 (cpenuue pexu),

, l l ,aHnue o HHBenHpoBaH?rH I-V KraccoB

Cnoco6 ycraHoBKr l

Pefiru

Ha 6aurlrarax,
no ypoBHro

Ha 6aurruaKax,
rro ypoBHK)

Ha 6aurruaKax
I IJIH KOCTbIJIf lX,
no ypoBHro

Ha 6aruuaxax,
KOCTbIJ I f fX ,

K O J I b g X

Ha 6arunaarax,
KOCTblJ I f l x ,

KO"[bsx

Tainuqa I I-2

Ourn6ru sa | rc'v
B ''T'

cayua f iHue

gr |g.Et
cucTe-
M TH-

q e c K H e

14naapHne
llrTpHxoBbIe,
0,5 cu

^.[,nycropoHHHe
V,b  CJ l t ,  IUTpH-

xoBble

.[,nycropoHHfle
I c-tt ,  c npucraB-
Hbrn MeTpoM

IaycropoErrHe
c t lpHcTaBrrbrM
MeTpoM

,{nycropoHHHe,
oArrocropoHHHe

t l

r O

+ 1 0

+ 9

t 4

* 8

+24

+40

+ 0 . 2

f  0 . 4

+ 0 , 8

+ 2 , 0

+ 4 0

I : 5 000. (vanue pexu); npr Harrr.rqHr runpoxofi noftmu
OOIqAfl CbCMKA NPOI,I3BOAI{TCg B 6O.NCC MCJIKOM MACIIITA-

9",.: l lpxyep.:. ^1 : 25 000, a pycno B 6onee KpynHoM -
1 : 10 000, I : 5 000 (pyc.roeaa- treuxa)

Ta6.,tuqa 11-3

Honrenxlarypa Kapr

Macurra6

1:  I  000 000
l :  500 000
l :  200 000
l :  100 000

l :  50 000
1 : 2 5 0 0 0
l :  10  000

1 :  5  0 0 0

40

2 0

40,
20,

10 ,
5 '
2t30"

6"
3o

1 o

30,

4
36

144
t{xc.lo Jn{croB B

olr{oM JrHcTe IIpe-
,u,br.4yr[efo Mac-

urra 6a
4
4
4

r{uc.no JIHcroB B
O.4HOM JIHCTE

1: 100 000
256

9ucao  ruc roB  B
o.4uo M ,racTe

l : 5  0 0 0
I

Houeur;rarypa
(npuuepu)

N-az
N-az-r
N-sz-xxxvr
N-rz-ra+

N-ez-t+l-r
N -gz-taa-r-t
N-az- ts+-l-"-+

|.I-sz- r++-1zra1

N-az-tr+(zrs-s)

l5'
7 '30"

3t45'l

I  t tr ,  tr , t

.u .eneHHq
B C.tt

I I p n u e ' { a R u e .  H a  J r r . r c r e  K a p r b r N $ 7  n o u e u r a e r c q  M o c r s a .
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I I_3. T.I POMEPHbIE PAEOTbI

1. flpu6opnr
flpu npoMepnbrx pa6orax HcnoJrb3ylorcfl Harf,erxa, pyq-

sofi JIor, pu6a.nm (npu cKopocrqx reqeHr.rq 6olrure
I,0 .ulcerc); sxoror - coBercKnft P3JI-[ u P?il-2, cnpoeK-
THpoBaHHbre H H3roroBJreHHbre focy4apcrBeHHbrM HHcrHTy-
roM rpoeKTupoBaur{s H ngucKannfi xa peqEoM Tpaucuop-
re, c roqHocrbro npoMepoB r.ny6uu 0,05-0,20 z; rny6uuu
fi3Mepsrorcs Ao 20 x.

T I V T  E P

l ' .  E a H 3 H q r  E .  B . ,  B o . u , u u e  H c c r e , [ , o B a H n g ,  P e q a g . [ , a r .  1 9 5 2 .

feoAesnqecxne rr tononpaQusecKne pa6oru

creft ,  feo.ueeug.u,ar, 1950.
7. I , lHcrpyrqus tro HuaenupoBaHnrc II  KJracca, leo.4egus.lar, 1949.
8 .  KoHtuHH M.  B . ,  Aapo$ororonorpaQue,  I .eoaesne.uar .  1949.
9. JI e o H T o s n'{ B. 1.,  TexnusecKo€ HHB€i'rHpoBaHHe, H3.rL. Hap-

KoMxoBa PCQCP,  1938.
10. JI e o rr r  o n u u B. 1.,  Vxon sa reole3uqecKuMu HncrpyneH-

'raltH, us.a. AKa.4eM!{H apx;r{TeKrl/pri l  yCCP, 1950.
11 .  HacraraeHne no H l rBenxpoBaHup l l l  i l  IV  x raccoa n  no  Bbrcor -

flbrM Teoro,{ETnbrM xoilaM. leo.u.esns!.ar, 1952.
12 .  HacrasJeHHe no cbeMKaM B KpynHHx uacur ra6ax  1 :5  000,

1 : !0C,  1 :1000,  Nsa.  fY fK,  1938.
13. HacrasJreHue rro ronorpaSnlecxoft cbeMKe s uacura6e 1:25 000.

"r. I n II, I-eoaesuslar, 1946-1948.
14. O p n o n fI. I{., Kypc reor,esnnt Ceroxosrus, 1953.
15. flpaerzaa no rexHHKe 6egouacnocru Ha rolrorpa$o-reoa,esnue-

crux pa6orax, I-eo.[,e3usaar, 1950.
16 .  t I  e6o rap  ee  A .C . ,  f eo .u .ee l t l ,  u .  I  u  I I ,  f eoaesns ! .a t ,  1948

u 1949.
17. l l l u Jr o B fl. l{., Feolesun, leo.u,esus.u,ar, 1953.

flpouepnue pa6orot

l. f lpasa.la rulporpaSr.rqecrofi. cay-r_6ut J\b 5. l lporrep Ha peKax
(nfC t0 S; ,  VrpaereHue nr. rporpa$uu BMcD CCCP, i945.-

2. @ e.u. o p o s V. V1., HaeHralluonHbre 3xonorbr, MopueAar, 1948.
3. LII e ir r} n lI. A., lulporpa@nqecKHe pa6oru Ha-.1perax, uaa.

BMC, 1949.

Mer eoponori{q ecKne r{ KJIlrMarofl orrrrrecKHe r{ccneAoBarIr,rfl

1 .  K e r p o  n r {  B  a H  c  r n  i l  B .  H .  n  C r e p H s a r  I U .  C . ,  M e r e o p o -
Jlorr,rqecKHe npu6opur, fn.r.pouereous,aar, 1953.

2. Hacragaenne rH,u,poMereopoxornqecKHrr{ craHuu sM H rrocraM,
fy l -Mc,  Buu.  3 ,  Mereopoaoruqecxne ua6rueHuq Ha c raHur r f fx ,  lu .n -
poMereoH3.u.at, 1946.

O6aerqennbre H peKornocqnpoBorrHhre HccJreAoBaHHf peK

1 . 5 4 H  B H g r  E .  B . ,  H c c a e r o s a H n f l r . r  r . r 3 b r c r a u r . r g . & n s  H c n o . r b 3 o B a -
rrnf; BoJrHbrx pecypcoB MaJrbrx 6acceftHoa, Arca.u,eMrq nayr< CCCp, Cer-
qHs nD HayuHoft paepa6orxe npo6leu Bo4uofo xogtf icrua, f lpr luqr.runr

2. Pacnouolr(eHne npoMepHbrx npoQnJrefi

flporuepu rpon3BoArrrcff no npoQHnrM (rancarvr): no-
uepeqHbrM, KOCbIM, npOAOnbHbIM.

Sxo.nornpoBaHHe coBMecrHo c a3poSorosbeMKoft sB-
rqerct BecbMa aQQexrunnrrru MeroAoM rHApoTexHHrrecKHX
I,I3bICKAHHfi.

A T Y P A

H MeTO.[bt KOMIIreKcHofo i lcloJrb3oBaHHg Bo.f,Hblx pecypcoB r{4.[blx
6accei iuoa, ,{ .  I ,  Nsa. Ara.u.euuu Havx CCCP, 1949.

.2 .  -  BoeHso- ro lo rpa$uvecxoe yn faeJ IeHHe reHeparbHoro  ur ta6a Kpac-
noft Aprrlan, l lpOcrefiurae cnoco6rr onpeleneHlrs HcTr. lHHol-o MepHrlIaHa
t  94r .

3. HacrasaeHue ro rn.a,porpaSuqecKor{y peKornocqupoBaHulo pel( '
os ep n 6oaor, fu.upolugrnbasrai,  M. 1942.
^ ! .  C^npanoqHHK nyrerrrecrBerJHHXa v xpaeBe.u,a, I IoI pe.laxultefr
C.  B .  OOpyuena,  feo ipaenaaar ,  194g.

Hccfle,qosaHnc osep H BoAoxpanr{Jrnrq

HacragreHue rHrpoMereopoJIorHqecxHM craHI lHsr \ r  l t  EccraM
ebtn. 7, I-uapoaornvecKHe Ha6rto.4eunq Ha o3epHbrx craHurrsx, lrnapo-
Mereou3,u.ar, tgqA.

Hcc.l te.u,osanss 6o.nor

1. HacrasteHlae r lr j tpoMere('ponorHr{ecKHrt craHIrHsl\t  E nocraM'
eun. 8, Fr.r.u,po:lonuuecxue Ha6.noiLeHHc Ha 60-rornrtx craHuHqx, f irrpo-
Mereor,r3!,ar, 1948.

2. l l  a H H,4 H a .u, u A. , [1.,  I4uxexepno-Me-itnoparuBuE{e H3brcKaHHq
.[,as uelef i  ocyrIeHus, Cellxolrus' 1948.

3 . T r c p e i r H o e  C . H - . , _ T o p Q n u u e  M e c r o p o l x A e H u s  H  H X  p a 3 -
B e.u.Ka, I 'ocanepror.rsaar, 1949.

fIo.reeHHbte uccneAoBaHuc

1. B r,r r  r ,  q M c B. P., f loqsoseleHrae, Ce.rsxoerHs, 1947.
2-  Kp a  c  Io  K  A.  A . ,  f loqesr  H Hx Hccne.4oBaHI Ie  B  r lp l {po .u ,e '  Ceau-

xosrus, 1931.
3. P o s o s JI.  f i . ,  Me;rnoparnBuoe noqBoBe.q,eHue, Ce,t lxo3rlrs, 1936.

f eo6oranlrqecnUe HccJre,{,oBaHilf l

l .  EoraHu,{ecxuf t  nscruryt  Aranelru l . r  ua3rr  CCCP, Mero.u.ura ro-
JIeBbtx reo6oraHHqecKHx r{ccJ're.itoBaHl,l l i, H3.u,. AKa.[,eMliH uayx CCCP,
1 938.

2. I ' a B e M a u A. 8., Aepo$orocteMKa H uccJreaoBaHr4s npnpo.d.Hbtx
pecypcon, r {sa.  AxareMHH HayK CCCP. 1937.

f  u4poxuu nqecrf le HccJIeAoBaHHfl

1. A ;r e K H H O. A., OcHsesr rf i rpoxnMr.ru, fuapouereon3.[ar, 195-?.
2 .  e  T T r r H r e p  M .  ( p e a . ) ,  C t a u a a p r n t r e  v e r o a b r  x r r M n q e c K o r o  l , t

6aKTepHororr{qecKoro HccJreit ,oBaHHq Bo.u,br, Me.u,rHs, 1940.

Fu.u,po6no.norlrqecKHe r{ccneAoBaHHs

l .  )K  a .u .  s r  B .  H. ,  QayHa peK H Bo. { ,oxpanr . rnuu,  H3; r .  Axa.a .evnu
nayr  CCCP'  1946.-2. 

3epHon C. A., O6uiag rn.upo$uolornr, I , t3A. Ara,(euux HayK
cccP, 1949.

3. JI r.r u n n A. H., flpecrrne Bo,[,b, H ux :dHgHb, Vunelrns, 1g50.
4.  f l  p  a  B  J l  H  H H.  @. ,  Pyxoao.ucreo  no  r r3yqeHurc  psr6 ,  uea.  J Ie -

Huurpa.qcKoro  rocyrapcrBeHHono yHHBepcuTera ,  1939.
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rr4nPoJrorHqECKt4E (rr4ApoMETpr4rrECKHE) pA6OTbr

r2-r. oBIrIH E AAH Hbr E
A.ns rz3yrreHHrr rHApoJrornr{ecKoro pe}KHMa peK (oaep)

HcnoJrb3ylorcq Ha6nrcAeHHfl Ha ruApoJrorr{rrecKr.rx craHur4sx
H nocTax, BXoAflUIHX B fr.tApoMeTeopoJrorHqecKyro ceTb H
HaxoAruluxcq B BeAeHHH f.nanuoro ylpaBJreHuff rHApoMe-
reopoJrorr4.{ecxoii cnyx6u (fyfMc), a raKxe ApyrHX Be-
AOIICTB; KpOrUe TO|O, OpfaHH3yrOTCf AOnOJrHHTeJrbHbre CTaH-

\-/'IIHH H nocrhl, Aeficrnyrcutrle B Terregue Bcero nepnoAa
usbrcxaunri (uacruuHo rr Bo BpeMff nocrpoftxn), Ho He
Menee I rola.

Ha6.rrroAeslrs Ha 3THx craHrlusx H nocrax nponsBoAsr-
cs no HacraBneHHqM U HHcrpyrflIHflM fyfMc C AOnOa-
HeHuqMH fi yroqHeHusMr4, yrruTbrBaloult4Mn rpe6onauun
cooTBeTcTBYiOUll.rx npoeKToB.

!.ns noflyrreHur oAnopoAuoli crenenu ToqHocru noJre-
BbIX 4aHHblx p,eKoMeHAyIoTcfl lcrroAyroqlie [43M,epI4T€JrH
u oKpyrreHuq BerrHr{HH (ra6.n. 12-1).

Ta6ttuqa 12-l
Hsuepureilu H oKpyrreHuc

Saenaentu BblrtucJreHHrI I4suepnreau H oxpyrJreHus

rpaQuue). Ha6.rrrcAeuuq npou3BoAqrcfl  B 8 qac. H n 20
qac; rtpn MaJrbrx xo.ne6auusx yponHeft B TeqeHHe cyroK
orpaHHrIHBaIorcf l  ua6.utoAenHflMH B 8 qac., npH 3Haqlr-
Te.r-IbHbIX (no BpeMq IIaBoAKoB tI np.) - riHcJro ua6nrcAe-
ttuit yBerur{HBaercfl.

Heo6xoAuruo o6ecnequrb onpeAeJreHHe HaHBbrctflr{x
ypooHeft nyreM ycrpoficrna rpocreftruprx MaKcHMaJrbHbrx
pegK (uanpr,rrr,rep, crrcreMbr E. B. ErugHqra H Ap.).

Lns. na6moAeuuft npHJrHBoB H orJrHBoB, crcHHbrx H Ha-
roHHbrx Rn,neHrarl, qacrbrx naBoAKoB Lr r. rI. )KeJrareJrbHa
ycTaHoBKa caMonHcrleB ypoBHq.

Ha KaxAoM BoAoMepHolvr nocry Anr HaAexHofo sa-
KpenJreHHs HyJrfl rpaQraxa ycraHaBJrHBarorcfl npoqHbre
penepbr (He rr leuee anyx).

Ec.rrn pacrroJro)KeHne BoAoMepHoro flocra cern fulpo-
ueteoc.nyx6u He coBnaAaer co crBopoM nJIorHHbr, To B
nocneAHeM xeo6xoAuuLr rtapaJrJreJrbHbre Ha6nrcAenus Ha
Becb IrepI{oA ugucxasuf.i H crponTeJrbcrBa, Ha ocHoBaHHH
KOTOpbrX nepeHocflTcff B cTBop nJroTHHbr xapaKTepHbre oT-
MeTKH fponHefi (neqocrana, JreAoxoAa, MaKcr.rMaJrbHoro
ypoBHfl y a. A.).

r2-3. OnPEAEJIEHHE PACXOAOB BOAbr

Hsvrepeullr pacxoAoB ilpousBoAflrcq:
a) nocpeAcrBoM BepryrxeK, 6arouerpoB - Taxr{MerpoB,

rH.upoMeTpHqecKux rpy6ox, rorrJraBKoB;
6) o6revnrru cnoco6ou, cMerrreHueM, rHApaBJrHqecKHM

cnoco6oul.

1. BepryurerrHbrfi cnoco6
Ocuonnuu cnoco6ou sBJrsercs nepryueuunfi. PacxoA

BoAbr ofipeAeJrflercq no Qopuy.ne:

Q :  u . p Q , ( 1 2 -  1 )

r.4e Q - pacx,oA 89,{br n n3f cerc, ocp cpe1Hfffl ,cKopocrb
Ter{eHHq B )KH,B,oM ceqeHlrH v ntlcerc;

9 - n.ryoularb >KHBo,f'o c€qBHrI4f B ,t2: nJlolqarb ,cerle-
Hllfl noroKa A onpe4eJlrercfl IIa ocHo,Ba'HI{I{ npo-
MepoB r.ny6uH (cru. r.n. l l ) .

Cpeannr cK,opocrb Ha BeprHKaJrrr B orKpbrroM pycre urp
BbIr{r.I,cJs'slcrr .cJreAyroulunt o6paeou.

flpu usn,tepeHuu cnopocrefi n 5 to.r,xax tto BeprHKaJrH

9.0 : 0,1 (rnou * 3oo,z * 3oo,u*2u0,8*pror) 02-2)

Bpeua
Bucora ypoBss
fry6nna

To.nnlHna cHefa,
uryrH

Vxron

ceK.
ctt
;

1 "
Ao ruecroro .[ecflTuqsofo

3 S a K a
ulcerc - rpn 3naqau1ue

qr$piil npr u >/ | ulcerc vr
,u,Be 3HaqaqHe quQpsr,  npn
u 1 1 ulcerc

uz -rpu sHar{ arqne rlu Qp br,
rro He MeHee 0,01 ,w2

utlcerc - Tpr{ 3uaqaurue
qnQplr i lpr{ Q > 1,0 atlceK
H ABe 3Harraurue qnQpu
npu Q

K? lceK -  TpH SEaqaUHe
r rH$pbr,  ecrru pacxol  6oJrb-
ure I .0 rczlcerc

BO,qhr

' [b.4,4'

I
I
I

Cxopocrn reqeaufl

flnouta.qu

PacxoA BoAbr

PacxoA HaHocoB

r2-2.  HAEJT0AEHHf l  HAA yPOBH'MH

. BoAovrepHbre nccrbr npHMegrrorcr: I ) peeqHbre;
2) cnafixale; 3) cMeuaHHbre; 4) caMonuuryrqxe (.rrurr,rHu- 1Cn.  ra .  2 ,  n .2 -75 .
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(uu.q'erccur y u o6osHaqaroT rroJroxeH,He roqeK
B Aorqx or noJrgofi r.ny6nHu neptu.ra.nu).

flpn usuepeunH cxopocrcfi no sepruraJru B

zco 0,25 ( oo,2 * Zoo,a * ,o,e).

flpu -usrtlepeur.rH cxopocrcft e 2 roq.xax

a"p 0,5 ( ao,z * ro,r) .

lfpu uauep.eH,Hu cKopocru a I rorrKe

ucp 00,6 (npu6anxeHuo) .

flpn r.rsrrrepeHnn cxopocrefi noA neAqHbrM noKponoM e 6
ToqKax no BeprHKaJrH, npnqeu r.ny6nua BepTHKaJTH paBHa
paccrosHuro or Huxueri noBepxuocru lb1a Ao AHa,

ocp:0,  l (uno"  *  2ao,z*2po,q*  2gto,a*2ag,**oaor) .  (12-6)

llpu H3MepeHHH cropocrefi .B 2 r,o.rxax

uo ray6nHe

3 r'oqrax

, (  12-3)

( r2_-4)

( r2-5)

(r2-7)

(12_e)

f' B. xe-

( 1 2 - 1 0 )

(12_ t  1 )
cnopocTb B Ce-

ucp 0,5 ( Po,z * uo,s) .

Pacxo;t BbrrlHcltfiercs rro $,opnry;re:

a  :  +u r  oo*  "+o r  * . . .+o z

a n-l* a, :'-'"-2-

. + - -  .  
. n _ i * - l a n 6 n ,  

: ( 1 2 - g )[ ,., z $ 
', 

U 
' ' 'n, 

-n__ . ; 'r: if if-{,€ U1, id2,..., On-Cpe.lHI{e CKOpOCTII Ha BepTHKaJIflx;
o0,  01, . . . ,  &)n - l l lnO[ la,npl  X(HB,O|O CerIeHHg MeX(Ay C,KO-

pocTHblivlH BepTrlKanfl MH.
llpelno,irr'reJrbHee npuMeHqrb rpaQouexasnqe,crnri Me-

TOA C Ii3MCPCHJ4'CM N.NOqAAEII NOCPEACTBOM fiJIATI}IM€TP?.

Z. flonnanroBbrfi cfloco6

,flouraBKaM,H I4BMepsrorcff rrloBepxHoicTxrbr,e cKopocrlr Bpa3rHr{Hblx TorIKax ,crBo_pa: a(, o2rr, 3areM uor.IH,c,rrror
:P.,y:::yll, pacxoA>> 9o no-$opr*ry.ne (r',i_8; . ,ur"-H,OU Cp€rlHHX cropocreii Ha BepTlrKanflx noBepxHocrHbrMH
cKopocrfiMu (;ryvuie npfiMeHrrrl rpa$ouexauuqeoxufi ,ctlo_
co6 ) .

Pa,cxoA BoAbr e nuvzc.nfiercfl ,uo eopuy.ne:
q : fteo.

Koe$Q,Hqr.reur fr Bbrsacrrfiercrr,ro Qoprr,ry.ne
TqSHqKOBA:

oh: t_b,B 
r tVG,

fre Q - n.noqaAb xc4Bono ceqeH,r{ff;

hcp cPeAHqs rny6uua xr.rBoro ceqeHurr;

.  ( .8 - runpuua perra);
, _ yr(JroH.

B npr6.nuxeuubrx noAcqerax [pu,HrrMaror fr:O,g_0,g,s
HnH onpe,qeJrrrroT pa,cxol no $opuy;re:

a
hr r c p  

B

Q :  l , 5 Q S - 0 , b o m a x e ,
rAe ttax - Haa6o.nblllas fl,oBepxHocrrHafi

qEHHH.
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3" O6teMnbrfi cnocoO

O6tevstrfi cnoco6 npHM,eHflercs AJrq MaJrbrx tsol4oroKoB.
Pacxoq BoAur

rr.e V -o6reu cocyAa (seApo, 6ocxa u r.  n.) B i ls;
I - epevtn Ha,noJrHeHHrr cocy4a B ceKyHnax.

4. Cnoco6 crueruesus
Cnoco6 cMerueHuff npuMeHsercs AJrfl oflpeAeJreHnfl pac-

xo.toB B.o.rlor'or{oB c 6ypHsrtvt rcueuuerr.r [4]:

(r2-12)

( r2 -13 )

fAe ft6 - KoHrleHTpauuq coJrH B ecTeCTBeHHOM nOTOKe S efilti
ftr - KOHIIeHTpaIIUs CO'JII4, LICKyCCTBeHHO ,BBOAH*r,ot? B

noroK, a elus;
frz - KO,HIIeHTpaqlIfi COJ'IH B nOTOKe nOC/Ie CMeIIIeHI{fi

n efus;
q - pacxo( pacrBopa conu c KoHr{eHrpaurefi kr B

sslcerc.

B KaqecrBe coJrr.r. .  o6uqno npuMeHrercq NaCl, Onpe,u,e-
JIeHr.re xoHqeurparlufi Mo>xer BbrnorHffTbcq gJreKTpoMerpu_
rrecKHM HJLH XHMr.rqecKHM CnOCO6aun (rurponaHrzerra).

12-4. KPI,tBAfl PACXOAOB

Ha ocHoBarrnu H3MepenHbrx paax,o-4oB er, ez,...,er 14
coorBercrByrouflx rlM ypoBHefi Hy Hz. ..., H t crp,osT KpH_
Byro pacxoloB:

Q : f ( H ) .

1. Cnyuafi Heycrofiqnnoro HJrH sapocuero
pycJra

B cJrJqafix_ uey,crofivuroro pycJla HJrH 3apacraflJ.rff ero
cBff3b Q u H ,Mo>Ker napyuruircr. B er"ux crryuafix npu-
MeHsrorcq coorBercrByroulue rrlorfi,paBKH, crpoflTcfl ,u30JIH-
HHH pacxoAoB, ceMeficrso npuBbrx H np. t4]

2. BepxHnn qacrb KpHBofi

3. Kpnnan pacxoAoB 3HMHeno BpeMeHH

, Q."tp ' -  -

Qnu,
(12-t4l
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.4aq no,rcqeroB BHMHHx pacxoroB l,rHorla [oJre3Ho rroJrb-
3oBarbcrr Bon,oMor,alsrruofi rpunofi k:[ (o), Bbrpax.ap-
ulefi H3MeHeHIre flepexoAuoro xoeQQuquenra oT treneHn
norpyxeHnr .nu.qa [8].

3saqosne rosQQurlnenta k 4-ns pasnt,tqubrx peK v pe-
xItMoB 3r.r.M pa3rnrrno n role6rercfl oT I ao 0; o6u'rlro
ft-0,3 +0,4.

r2-5.  CPEAHECyTOqHHE U CPEAHEMECqTTHbIE
PACXOAbT. CTOK

l. Cpe4necyrorrnbre H cpe.u,HeMecsrrHbre pacxo4bl

fl,o.nlsyacb AaHHbrMn ra6rnqbr cpeAHgcyr\orrHbrx ypoou'eft
H KpHBbrMr.r pacxoAoB, orrpeleJrrrroT coorBercTByroulfi e cpel-
HecyroqHbr'e pacxoAbr Qc. CpeaneaeKarHbre,HnH cpeAHeMe-
crrrtubre pacxoAbr Qrvr uoAcrrllTbrBarorcfl lro Qc:

r,(e fa- ril4cflo ,qtrefi B M€crqe HJIlr B AeKaAe.
CpeAuerorosste pacxoAbr Q, norcsuTbrtsarorcs auaJro-

rHqHbrM o6pasou HJrH KaK cpe.u,Hue I{3 reKa.[Hbrx u Mecsq-
HbIX pacxoAoB.

2. Crot<

CTor Bo.[orloKa 3a Mecflrl H ga roA noAcrlr.ITblBS,orcrr flo
cpe4HsMecrqHbrM M cpqAHeroAoBbrM pacxoAaM:

W* :  Q*  T *  u  Wr :  Q rT r ,  ( 12 -16 )
ra,e I. Lr T*- qr{cJroceKyHA: B roAy (I.:31,6 MnE. cer.)

,HJrH B Mecqlle (T u-2,59 MJrH. ceK. ffrq 30
AH€fi rn 2,68 MJrH. ceK. a.nq 31 AHs).

foAosofi croK 'M,ox(er 6url raKxe onpeAeJreu KaK cyM-
naa .o6reuon MecflqHbrx croKoB nJttr nJIarIHMerpHpoBaHI{eM
rpa$rara pacxoAoB Ba Aanrrbrfi ro,u, Q:I(l).

AnaaoruqHrru o6pa3oM Moryr 6urr onpeAe.rrenhr cegoH-
HbIe pacxoAbl H CTOK 3a BeCeHHHe, JIerHIIe, OCeHHI{e, 3HM-
Hr{e nepH,o.rlbr r.oAa.

12-6. PACXOAbT HAHOCOB

Hauocur noApasAsrrflrorcfi Ha: l) B3BerrreHubre; 2) AoH-
qge (e.n,exoune); 3) ronyB3BerxerrHbre (npnaounue);
1) pacrBopeuHue.

l. OnpeAefleHne pacxoAa BsBerrreHHbrx
HAHOCOB

PacxoA B3BerIreHHbrx HaHocoB - KoruqecrBo HaHocoB,
IlpoxoA.'Iulee qepe3 AarrH,o€ xr{Boe ceqeHue B eAlrHgqy Bpe-
MeHr{ (rcelcerc).

Myruocru p -:B€c ,B3Berx€HHHx HaII@oB ts eAnrrurre
o6re,ua Bo"qbr (elus):

Q*:T,

.  
n _  

c n p . l 0 6
r_  

Vnp  
,

rae G-np- B€€ HaHocoB u npo6e n e,.
/np o6seu ,npo6u s crt3.

( 1 2 - 1 5 )

(r2--r7)

Hanocnocrr r( - Kon*qecrBo BgBeure'rbrx HarlocoB, ,,po-
xoAffuce qepea | .u2 nnov\a,[R xnaono c€rrggrls B ear{Huq,y
B,peMeHu (elcerc n2):

K :  p a , (12-18

r.re u-cx(opocrb B TorI,Ke n nlcerc;
p-MyrHocrb B ToqKe Y elu3.

cpearrnn HaH.ocHocTb Ha BepTuKanH oinpe.[eJrf,eTcfl fro
Qopuyle:

(.p:0, l(Kno"+3K0,2+3/(0,6f2K6,s*Koo"), (12-19)

f.u,€ Knos, K0,2, .- - HaEocBo€Tb B TotIKax l,I3MepeHl|fl
MyTHOCTH H CKOpOCTT4 Ha fiO'BepruI@TlI,
ua 0,! r.ny6nuu BeprHKaJIr{ I{ T. .8.

Crox B3Be{rreHHbrx HaH,ocoB (sa ro,u un}r J1pyrofi nepn,oa)
o6u,rflo Bbrpaxaercs B ToHHax (ruc. ronn). Hepe.uxo on-
pe4errrror mep'.uuft croK B o6teuuux eALIHHuax - B Ky-
6uqecxnx Merpax (nanpn.uep, upu pacqere 3aHJIeHI{fl Bo-
4'oxpann.nurq).

O6renasufi Bec HaHocoB (in) Mox(er 6utu BbItI'lIcJIeH
no Qopuyre:

T n : - [ y ( l - n ) , (t2-20)

:2,5-2,7;rile Ty - 14l,e.nruufi Bec HaHocoB; ty
n - mOpHCTOCTb; n :0,3-0,8.

n.rrs or6opa lrpor6 Boabl H onpe.u,eJleHufl MyrHocrla npI'I-
MeHfirorcfl 6arouetpn pa3nllqHbtx cucreM: MrHoBeHHoro
lr llJrHTeJrbHoro HanonHeHllg.

llpo6rr 6epyrcr B Tex xe yKa3aHIIbIx BbIIle r'oqKax, E
Kc',Fopbrx a3Mepflrorcrl cKopocru TeqeHHq, co,rJlacuo Qopuy-
.ue (12-19) .

S.neuenrapnrrfi pacxoA B3BerxeHHbrx HaHocoB .ss onpe-
IeJrrercs no Sopruy.ne:

su :  hKqp,

rle h- r"rry6utta Ha BepraKanu.

(r2-2r)

PacxoA B3BerrIeHHbrx EaHocos S 
" 

(rcelcerc) qepe3 )KHBoe
ceqeuue'stiqficrsercfl rro Sopuyne. aHaJrorr{quofi $opuyne
(12-8) lrrrfl paaxo/(a Bo.ubr:

t 2
Sn : 0,001 (T Ot oo *

*o"- t !K"  oz-r*, 2

Kt*Kz
( r ) r - F . . . - 1 -

2

OnpeAe.nesue Myrnocru rrpor.r3Bo"4lrrcrr ttponyoKoM npo6
BoAbr qepeg Su.nrrpu, Bbrcyur.rBarrueM u BgoerrrlrnarrrreM
ocallKa.

2. OnpeAeJreHHe pacxoAa AoHHbrx rraHocoB

,{,.n4 asnrepeHuff pacxoAa AoHHbrx HaHocoB rrpuMeHsrorcfl
ronHbre 6arolrerpu (llolarona, Anoarosa, ffI4 - 6aro-
uenp <.{op u Ap.).

PacxoA .qoHHbrx Ha,Hoc'oB s efcerc ua I noe. ,r il.llpurrbr
)r(r.IBoro ceqeHHq onpe,(ensercfl rro Sopuy.ne:

(r2-22)

(12-23\

r.qe Go - Bec HaHocoB n 6arouerpe B e,.
f - upololxllTeJrbEocrb EarIoJrHeH;Hfl Satouerpa e

ceKyH4ax;
& - unpu,na BXqA[oro ma€pcrnff 6arouetpa n crr.
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Onpe,u,e.nua BeJIHqHHbt
IOT BCJIHTII,IHY PACXO,II.A
Qopuy.ne:

sA B paSHbIx To-qKax, BbIqHcJlg-

AoHHbIx uaxocon So &elcerc) no

S,nr * Src 
nB z - r  " ' +

e  - " Q
" P - 1 6 s ' (12 -26)

!'lle sal . saz- pacxoAbr Ha I noe. il;
Bt, Bz- paCCTo frHLrfl Me)I{Ay ToTIKaMI{ r'rSnllepeunfi

6arouetpou.

I I  p u r ' l  e q a H u e. f lpr.r H3MepeBHH pacxo;I,oB JtoHHblx H-aHocoB rop'
Hbr): peK Heobxoltuo onperensrb "aeftcrnyrouyto 

urnputty" Ha Ko'to-
po f r  upoucxo luT Bneqenne HaHocoB,  a  TaKxe Haqaannt l f r  (xpurHue-
cxni l)  pacxo.q,, l rpH KoropoM HaqHHaercfl  JtBux<euue trol ' IHblx HaHocoB.

3. Onpe4e;reHue pacxoAa pacrBopeHHbrx HaHocoB

Sror paaxor ornpe.qenffercfl Ha ocHoBaHHR pe3yJlbraroB
xrlMLIq€,CKI{X aHaJILI3OB BOAbI, npOr.I3B€AeHHbrx s nOreeOfi
HJILI crauuouapuori na6oparopur.r. 3a ent{Ht4rly [p]IHI{Maer-
cfl Boc <<cyxoro)> ocraTKa conefi B eilHllHue o5'beMa, TaK
na3brBaeMarr  MHHepaJrusarrns (na,cuueuuocrr)  :

rAe _a - MnHepanusarlurr Bo,[br t elnt;
Q - pacxoA BoAbr B .rreHb B3flrrdfl npo6u n u3lcerc.

r2-7.  OCHOBHbIE OTrrtrnne AoKyMEHTbT

O cuoeH Hrvrn orqeT.HbrM 14 AoKyM eHTa Mfl rl{ApoMerp H rrecKnx
pa6or flBJrsrorcs:

l) rexnu-uecKlle cnHcKH ruApoMerpr4qecKux nyHKToB;
2) floJreBbre KHr.r)r(Kr.r -sanucn sa6lroaeslrfi Ha Bo.{o-

N{epHbrx nocTax;
3) ra6nnuu e)KeAHeBHbrx cpeAgecyroqubrx ypoBHefr

(o6pa6o,rxa .qoKyMeHToB, yKa3aHubrx e n. 2);
4) xypnaJrbr rr3Mepeuufi  pacxoAoB BoAbr H rraHoooB;
5) ra6.nuqn H3MepeuHbrx pacxoroB Bo4br n Hatrocoe

(o6pa6orxa lloriyMeuroB, yra3aHHbrx B n. a);
6) ra6.nuqrr ex(e.u,HeBHbrx cpeAn€cyrorrnbr.x pacxoAoB

(o6pa6orxa xoKyMeHroB, yKasaHHbrx u nn. 3, 5 u 7);
7\ KpgBbre cBrr3r.r Q:f @) crporrrcff rro AaHHbrM Ao-

r.ryMeHTcB, yKa3aHubrx B n. 3 n 4;
8) rpaSnrn pacxo4oB B,o4br (ruaporpa$u);
9) ta6nuun roxl[I{H JreAflHoro [,oKpoBa (no na,HHbrM

roKyMeHToB, ,vKa3aHHbrx n n. 2) ;
l0) ra6.rrnqbl ex(ecyroqubrx pa,cxo4oB HaHocoB (no nau-

HbrM Aor(yMeHToB, yxa3aHHbrx n n. 4);
l l )  ru4porpa$br B3BerueHubrx HaHocoB;
12) rurpo'rpa$br noHHbIx HaH,ocoB;
l3) rlrlporpa0bl pacrBopeHgblx HaIIocoB;
14) KpHBbre cBffsr.r pacxoAoB rraHocoB r,r pacxo4oB BoAbr

(no 4auHuM noK-vMeHToB, yKa3afiHbrx B rrrn. 3 u 7);
l5) aiIaJru3br fpaHyJroMerpHr{ecKo,ro vr n,erporpaQuqe-

cKor,o c'ocTaBa HaHocoB:
16) aHaJrH3Lr xnMfiqecKoro cocraBa. Bo,{br;
17) KpH,Bbre cBq3r.r pacx,oAa BoAbr H xfitvr.r4qe,cKoro cocra-

Ba (qo iiTfiuM .{oKyMeHroB, yKa3aHHbrx B nn. 5 n 16);
18) ta6rNubr llsMepeuxli reuneparypbr Bo.qbr H Bo3Ayxa

(no gauHnM ,qoKyMeHToB, yKa3aHubrx s n. 2)

r^: + B,*

* 
sa (n-2)t",t" Bn-r* 

I 
u* o2_24)

G ^ . 1 0 6
a: ---:--:- Z jhtr,

V

rle Gc- Bec cyxoro ocrarr(a B e;
V - o6reM sasroli upo6sr Bonu s ctts.

(r2-25)

Onpeae.iruB BeJHr{HHy a B pflAe npo6 H3 Tor{eK no no-
[epeqHoMy ceqeHuro (ue ueHee 3-5 no ul,tpzue pexu),
HaxoAqT cpeAHroro B3BerrreHrryio H3 HHX rr pacxoA pacTBo-
peHHbrx BerqecrB s rcef cerc n,o Qopuy.ue:

J I 1 4 T E P A T Y P A

l .  A p u c r o e c r H f i  8 . B . ,  f u a p o u e r p H q e c K u e  c o o p y x e H r . r f l  H
KoHcrpyr(qlru, fnlpouereolrsaar, 1949.

2 .  E . t r r . r 3 H r x  E . B .  n  H u K o r r b c r u f i  B .  M . ,  f n a p o . n o r u a  l l
Bo.ilHbre HccJIe,rLoBaHuR, Pevng,u,at, 1946.

3. E .tl H g H f, x E. B., Bo.u,sue nccJre.u,oBaHr.rs, Peuuslar, 1952.
4.  Euroe B. .4. ,  fnnpoverpnn, In lpouereons.u,ar ,  1950.
5. E o q K o B H. M., ln,nponaerpnt{ecKafl Bepryura, Foccrpoftus-

aar, 1934.
6 .  ) l (eJ IeBHsKoB F .  B .  fn .u ,paarnvecxoe  o6oc roBaHne  MeroaoB

peuuofi runpoMerpHn, H3Jt. Axa.u,euul.r nayr CCCP, 1950.
7. )l( e Jr e 3 H s K o B f. 8., Hccle.tonanue pa6oru rn.upor{erpu-

qecKHx npn6opon, usr. AraaeMun HayK CCCP, 1952.
8.  Konaaee JI .  M.,  Pact{etsr  3t{MHero croKa c nel lgHbrrrr  no-

KpoBoM, focaHeprousaar, 1950.
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THAPOJIO|H[IECKI,IE PAC tIETbl

r3-1. OEITIHE vKA3AHHfl

f napolorldq'ecKlle pacqerbl I'IMelor IIeJbio IIoJIyqeHHe

.u,aHHbIx .[JIs xapaKTepHcTIr,KH rHApOnOfHqeCXOfO peXHI\ia

BoAHoro o6rexra (pexH, oeepa) B eBl3I{ c ero BoAoxo-
sqficreeHHltl4 HcrIoJIFr3oBaH.HeM.

B cocraB rn.,r,poJroruqecxofi 3aIIHcKH o6sI,IHo BXoJ,qr
erreAylourue pasAerrbr: l) BBeA€HI{e; 2) oporll.rporpaQlu;

3) KJIHMar; 4) ru,ttpoJlonurlecKaq H3yIreHHocrb; 5) o6ulaq

xaparrepu,craKa p,ex{Hua peKI4; 6) croK 3a nepl4o.t Qar-
Tl{qecKr{x ua6.nrcaeuufi; 7) fiapaMerpbt roroBoro croKa;
8) BHyrpIiFoAoBoe pacnpeAeileHHe croKa; 9) 11a:I(cHM?;-Ib-
Hbre pacxo4u; l0)  

- ruNnnMaJIbHbIe 
pacxo4bl ;  1 l )  s l l l \ tHl ' I f i

pex(LIM; 12) HaH,ocbI I,I TBepAbtfi crox; 13) xullliqecKufi co'
craB Borbl; l4) onficoK Hcno"IIb3oBaHHbIx ]{arep'HailoB H
JrHTepaTypb{.

Ocrron,suMu H,cx,cAHbIMI,I Marep.HaJIar{H Afifi np,oll3Bo.lcr-
Ba rHAp'oJroruqecKHx pa,cq'eroB fl,BJlfliorcfl :

l) coe4eir,Hq 0,6 y'poBHe BoAbI c lSBl r. IIo 1935 r.;

2) ao,gnufi ra,4acrp; MarepI'IaJIbI IIo pe)I(Hrly per CCCP

c  1881 no  1935 r . ;
3) rHAporIorHrIecKI,Ie €xt€ro[HHKH fyfMc c 1936 r.;
4) BeAoMcrBeHHbre ,orrrerbl tlo 3IncneAlII{i'ioHHbI]I pa-

6orau.

r3-2. BOAHbIH EAJIAHC

Vpannexue BoAHoro 6a.tanca n 6accefine peKH:

,IIJI'I OT.ICJIbHOFO NOAA

( x +  h ) - ( y + ,  + f ) :  *  A ' o ;  ( 1 3 - 1 )

Ang MHO|OJI0T,HTOIO nepl{O,lla

Xo:  . }o  *  Zo,

r,qe x - ocarKu sa roAoeofi [epuoA;
ft - xosAeHcarluff 3a roAo,tsofi nepzot;
A - croK sa roAonoft nePHoA;

z - nclrapeHue 3a no'Aosoft neprroA;
f - $u"rrnrpaur{ff 3a FonoBofi uepuo4;

A'w -vs6urox Hi'rH ilorJl,ottleHrle BJafi{:

(  r3-2)

HopMa Hcnapenn f l ;  ( 13 -5 )
n

n - l{v'cil'o qJI,eHoB pqIa.

fl p rr v e q a H H e. Hopva paccruarpaBaercn, KaK cperreapuQve-
THqecliaq BeJrilrniHa 3a coorBercrnyrcuruft MHororerHHft nepuo.u..

Vpannenne Bo,ufloro 6arauca o3epa
n BoAoxpaHrrnnu{a

(x + f t  -F Qnp*fnp) -  (z*Q.r* / . r*U) :  t
---J ---J

npuxo,[' pacxo.4

t L V
Hi IKOIL ' I €HH€-  ,

y6sr.rrs

(13-6)

rAe r - ocaAKH Ha 3epKaJro o3epa B Ji414.;
ft - xonreHcarlu'q Ha 3epKaJro o3epa B ttJyt;

Qnp - noBepxHoclHtrfi npHToK B o3epo c ero Bo.[o-
,c6opHorc 6accefiua B rr.M,;

lnp- rioA3eMHbtfi npurox B o3epo E .ituyt;
z -'l4c[lapeHHe c 3epKaJla mepa ts .lttlvl;

Q .t- rloBepxHocrsufi cToK I{3 o3epa B .MJ,t;
f .t- noAselaHltt? croK LI3 o3epa B wtJvti

U- norpe6regne Eorbl npor,rbrrrrJr,eHHblMrn Lt ce,'rb-
cxoxossftcrBeHHblMr4 npeArlpl,IflTvflMLr, a raK-
x<e c6pocbr Bolbr q,epe3 ruAporexuuqecKr{e co-
.opy)KeHHs B i/t_tL;

AV- H3MeHeHHe o6teua Borlr B o3epe B ,tN.

I3_3. OCAAKH VI I{CNAPEHHE

1. OcaAxn

Pacnpe.qe.neHr4,e ocaA,KoB {ro Te,ppuTop,Hu CCCP rlso6pa-
x(aercfi lla Kaprax B BH,qe Haoruer (Qur. l3-l), xoropnr'e
Mor]'T 6mm ucrorirb3oBaHbr JrHrrIb B [peABap,HTe.rlbHbrx pac-
qeTax.

Ar-rq Onpe-leJIeHHs cpelHeto I,IHo'roJIeTHefo KOJIHrl,eicTtsa
oca-IKoB (nopuu) B naHHoM 6accefise HaHocqrrcq npaHi.I-
qrt 6accefiua ua Kapre H3onuer H BbrqucJlqrorcq nJroIqaAH,
orfPflHHtI€HHbIe ,cMexHblMLI H3orlleTaMLI (Fr_r; FZ_S) ; sa-

T€M, lMHoxafi Kalr(-{yn H3 [JrorqaAeft ua rroJry,cyMMy sHa-

qeHrrfi H3orrierbr f+l , norryqarcr o6rev ocaJKoB r,ra
L Z ' J

nJroulaAlt Mex(Ay ,r.r3ofaeraMu I u 2 no Qorpuy.ne:

B Jrltrt
CJIOfl

( 1 3 - 3 )

( l3-4)

X x
J r s :  - -  H O p n a  O C a A K O B ;

n

2 y
Y o - ;  - H o P M a  c r o K a ;

wt-z- Ft-2(1+2)' - \  2  I
BrCe SHa'IeHHfl BbIpax(aloTcfi B MeTpaX.

2 z
1  _ = _
. 6  -

(  13-7)
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r3-1. Kapma. cpedueuuo?oJr.emHeeo zodoao?o Kortut4ecn'tla. ocadrcoe B .Lr.M sa 1891-1930 zz.
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F - n.n,outa4u 6accefiua;
ft - quc.nenuurri MHoxHTeJrb B gaBHcHMocrH or

pa3MepHocrH BeJTHqHH F, V{i Tt x.

Ec.rru ua6lrcAegHfl, HaA oca.[KaMH HMeroT pa3rgrrHyro
npoAon)KuTgrlbHocTb, to ueo6xo4trMo npuBecrll I{x K ,oAHo-
My (alunxovry) ilepnoAy sa6rnleuufi.

flpu 'ua.nuuuu MHoroJrerHero pflr.a ua6.nolesnfi HaA
ocaAKaMH olt Mo)Ksr ,6srrt noABep,fHyT o6pa6orne cTaril-
cTHqeoKlIM MeToAoM, Ha OCIIOBaH,HI{ KOTOp,OTO ycTarraBJrI{-
BaroT xapaKTepHhr,e uapaMerpbr - Ho.pMy, roeQ(ruqueHr
Bapuatlnu, xos$SnuuenT acr{MMerprra.

Cpeartnr B3BeureHHaH HopMa oca.[KoB

t W i ,
f , ( r :  _ ,  R au,

rne LWi -cyMMa o6teMos ocaIKoB Mex(.a,v
T A M I I ;

Z o :  X o - ! 0 ,

'H3Orue-

(13-e)

2. Hcnapeuue

Pasflr,r,ram: H,cflapeHue cyMMapHoe - z,0, HcnapeHue c
nqBepxnocrl{ cyruu Ha B.oAoc6ope-zn, Hcrrap€Jr4e c BqA-
uofi  noeepxHocrn - zB-

Cyurr,rapn_oe cpe.qHeMHororrerHee ucnapeHHe rrpr,rBoAr.rrcfl
Ha Kapre (Qzr. 13-2) H onpeAeJrffercs no $oprayne BoA-
Horo 6ananca:

r.l l€ X6 - HopMa OCaAKOB, OnpeJ,enfleMarr nO KapTe H3O-
ruer (cru. Qur. l3- l  ) ;

uo- HopMa croKa (n c.rroe cToKa), orpe.qeJrseMas no
,Kapre usoluutt fi cpeAHeFo MHoroJleruer,o croKa
(crrr.  Qm. l3-4 u l3-5).

H'cnapeuu'e ,c
no Qopuy"'rarvr
i l  l l ,  n3 l ,  [15] .

a) (Doprvryaa

eoilH o fi rloB'e p xH o,crE o 6Hq g,o oII De.4,eJr qeTc.fl

AasblAosa, 3aftKona, Kpnqxo,ro^-M"nxen"

B. K. AasbrAoea:

e : o , s 5 d ' 8 ( l  + o , l 2 5 a ) ,

r[e e.- cpeAHeCyTorrHoe H,C[apeHLte B Jvtlvt;
d - cpeAuecyro,uunfi 4e$nqut BJra)Kuocrrr B lrtit:
ar -cpeAHecyroqHaff cKopocrb Berpa B ,llceK.

flpn ,n.routa,qu 3epxana 6o.nee I
rHrcfl -xoeQQuuueur 0,9.

ee B Sopuy.rry BBo-

_ 6) @op,r'ryqa E ^A. 3afiroea [lB] a.ns Manbrx BoAoxp,a-
Hnrrrrrrl (.uo F:166 ro;.

E : 0 ,2 n (es - ezoo) (l + O ,85 arosl uu, (l3_l l)

rAe E - c.norl fi,cuapeHr.r fl B .LtJyt ga Mecrl[;
e0 - cpeAHflfl Mecqq,Has ynpynrcrb HachruleHHo[o

B,OAflHOTO napa B .tlur, paccqETaHHaf. no TeM_
[epaTyp,e IroBepxHocTH BOAbr;

€zw - y[pyrocTb 
.BOAflHOrCI napa B BosAyxe B

.BbriooTe 200 cu or [,oBepxHocr]r BoAbr;
&Jroo - cpeAHsfl MecflqHarr cKopocTb BeTpa s nf cex

Bhrcore 109 cil HaA rroBepxHocrbro seMJrH;
n - gucJro .aHefi s Mecsue.

( r3 -10 )

i l i f l  Ha

H A

9*n €o rr €mo Bbr,pax(egbr He
JIHOapaxl, To Muox(rlTeJrb [Iep€A

B MHnJIHMeTPax,
cro6xofi patseH

a B Mg.[-

0,15.

.t rt pryr-
t  Mnaau6oD-erHHrtqa HsMepeHHs .[aBJreHHs, panHar 0,7bxoro croa6a ( irpnHara o r,rereo'poaoruu).

B npeo6pa3oBanHoM BuAe (n cnyqae ec"rru Hct<inroqeHa,
Bo3Mo)I(Hocrb uMerb AaHHhre o reMneparype aoAar) eop_Myna E. A. 3afixosa uMeer cneAyroqnfi sua:

E : 0 ,2 nCD\r{f (l + o,8b ar,so), (13- r2)
rAe C -nap_aM€rp, saBncrulHfi or cpeAnsx cooruorue-

uufi Mex<,4y reM,fleparypofi so,uul B npynax H
rBO3AlXs rr H3Mer{flrou1nfrcn E .rrpeAeJrax I,4_2,2

_ AnrI oTAelbHbrx pafiouoet;
Dzoo-- Ae0uutr BJra)KHocrrr tsogAyxa B ilht Ha tsbrcor€

200 cil Hatr, uoBepxuocrbro 3eMJrr.

florepa ua HcrrapeHHe c eoAH,oii rroB€pxH;ocru flp,oeKTrr-
py€M,ofo BoAoxpaHHJrHu{a onpeAeJrflloTcf KaK pa3HOCTb HC_
napeHHfl c soAHofi rroBep_xHocrr.r Ir EcrrapeHr{fi c cyrur,r nJro-.
I I IAAI{ qA[IH, SAJIHBACMOfi NPU O6PASOEAUHI,I BOAOXPAHI,IJIH-
u{4.

_ n) Ooprvry.ira C- H. Kpuqroro, M_ O. Meuxe.ns H K. Vl.
PoccltHcrono_ [15], [16] a.ns orrpeAeneHr,rfi J{clapeHr.rfl c no-
BepxHocru 6o.nrurux BoAoxpauanuq (naoulairro or rre-
cKoJIbKHX KBaAparubrx KHJr,.oMerpoB I{ 6,olee) :

E :  e (eo- n*ol  
{M, (13-1Bi

r,ile E - caofi u,cnap,euurr 3a Mecr[ (30 auefi) B ,trr;
eo-CP€.4Hqfi sa Mecffrl ynpyrosTb BoAsHbrx rrapots,

Hacbrnlanullrx Bo3.4yx npH TeM,neparype rlo_
BepxgocTll Bolbr, B 14.til, pT. cT.;

€zoo - cpeAHeMecsrl'Haq a6coarcrgag ,BJraxHocTb Bo3_
Ayxa B Jvt.ilt pT. cT. Ha Bhrcor€ 200 cn HaI ro_
BepxHocTbro SeMJrH;

_ I0sw-cr{,opocrb Berpa B i4lceg Ha tsbr,core 900 c,u.
B.enuqusrr €mo u u)soo onpeAe.nxrcTcff [Io AaHHbrM 6nu-

xafiuefi MereopoJlorn,recxofi craHrrlrn.
r) BnyrpilnoaoBoe pacrp,eAeneHr4e r{cnapeHzff (n .[Grrrx

or roAosofi rclMMbr) Molr(,er 6urs npHHflTo u,opaftoutr,o,
coruracqo AeJreHHro Ha Kapre (Qu,r. l3-3), B coorBercrBHu-
c ra,6;r.  l3- l  [13J.

Ta6ttuqa I3-l

Pacnpe4eJrenne r{cnapeHr{n no pafionaM
(e go;rnx or roAoBofi cyrurrtr)

Ie
paho-
H O B  H A
Kapre

Mecqqbt

VIIIVIII VI I I

I
I I

III
IV
v

VI
VII

VI I I
IX
x
XI

XII
XI I I

X IV
X V

0,05
0 , 0 4
0 ,05
0,05

0 , l 0
0 , 1 3
0,08
0 , l l
0 , 1 0
0,07
0,09
0,09
0 ,09
0.08

0 , 1 6
o , 1 2
0 ,  l g
o .2 l

0,280,34

0,06
0,07
0,09
0,06
0 , 1 1
0,07
0,07
0,07
0,07
0,07
0,07
0,08
0,07

0 , 1
0,  I
0 ,  I
0, I
0 , 1
0, 15
0 , 1 7
0 ,

0,26
0 ,22
0,24
o ,22
0 ,20
0 , 1 7
0 ,  l g
0 , 2 1
0 , 1 9
0 , 1 8
0 ,  l 7
0 ,  l 5
0 ,  l 4
0 , l 5

0 , 1

0,
0,
0,
0,
0,
0,
0,
0,
0,
0,
0 ,

0 ,  l 3
0 . 1 2

0 , 1 7
0 , 1 6

0,03
0,03
0,03
0,03
0,04
0,03

. KogS{HrIHeH_r Bap.H,aqun exeroAuux cyMM HcnapeHurr
(uo b. A. 3afiroay):

,qnfl Ecefi reppnlopuu CCCp C r":g,1g;
N!\^patrcna rcxnofi ,trorroBrHbr 3inaaioft' cn6upu (uerr-

Ay 56o n 48" c- ur. n 60o v ZV ,. i:l-C""_a;i;

^ _t^B_-p_{ore E. {.^Qaftxosa HMeercs cnequanbHas Kapra napaMerp&c ro reppHropnH CCCP.
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D.n\ o,npeAeJrenHfi r{c[apeHHff
cTH (re AoJrffx or Hopr,/Irri npH
rlonb3,oBartcq ra6r. lJ_2.

flpn

c,ra, rc
f lpn

C r r : o , r u

3Ha,reHHc MoAyJtbHbtx xoaeeuquenroB HcrlapeHlrc

O6ecne, {eH-
H o c r l  s  %

pas.nuvHofi o6ecnerreggo-
yKa3aHHbrx c,, z MoxHo

Ta6auqa I3-2

0,93

,90

0,

0 ,

l3_4. CTOK

t. Cpe4nufi MHoroflernntrr croK

flpu HaJrurrr{[ IaHHbrx Ha6,TroAeHHri ofipe4s.1""He r.o{,o_
rx BerHrrHH cTo.Ka 3a Mrr,of,oJrerHuri nep,u,og Vu W2, .. . ,flf IIpoH3BoAr{Tcf, rnaK yKa3aHo B rr. l2-b n;r. 1.2.
Ha ocHo,se gTHx AaHHbrx oilpeAeJrffercfi cpeArletvrnoroJrer-

uufi crox:

! I7.

Wo :  -  :  eo .B l  ,6 .  l }e  us ,  (13-14)

r.I,e Qo __cp,eAHe""onorl""O pacxo.f, B uslcerc.

_Bsrpax<an Vo a xv6fi.recxr.rx MeTpax fi rrJrou{a.Ab Bo,Io_
c6,opa Fe B rGaApaTrrbrx Merpax, floryqalor Bbrcory cJlos
cToKa B MHJIJIHM,eTpaX:

. } o : ,F. I 000
(13-r5)

wo

C p e.uH e rvr noro.ner g u fi

M o :

Koe66,soueHr croKa

MoAy.nt croKa c I

O.'
= I 000 ttlcerc 6uzr

!o
n - -' l  -  

t
X6

IeM2

(  r3- 16)

( r3-17)

f,I€

Tp" olcyrrcr.Bun AaHHbrx ua6.nrc4eunfi cp,eAHer\{Horov,rer-
Hi.tll crox onpeAeJrrr€T,rcr K,ocBeHHbrM cnoco,6ou, 

" 
uu.r"oaru

Toql{e, a K n,'roil{a4lr poAoc6opa, u ,rpeA,craBJrrroT paBHo_
MepH,o pac[p€nueHHbrr?,croK no reppHTopHH,,o,THeceuutrf i
K yc.noBHoMy rleHrpy (uenrpy trxemu) 6acceftua. I(apra
A&'er 4ssraroqHo To,rrHbre pe3yJrbrarbr Ars 6accefiHoe peK
cPeAHnX pa3Mepo.B

38l

Ans MaJrbrx 6aocefiHcre oruu6xa B onpeAsrregr{x Ms no
Kapre H3onHHHfi Moxer Aocrurarb !20 .-40olo H Aaxe6o.nee. llpu onpeAeJreHHH B€.rrHqHHbr cp€Agemuo.Grrer'e,ro
CI]KA HEO6Xq,(UVO YTIHTHBATb BTI,I'HI,IE ACqTEJbHOCTH qC-
rroBeKa Ha crox [lg].

. Kp[sbre odocreqeHHocrn

l) Kprarac o6ecne.reHnocrn xapaKrepu3yercq rpeMfl na_
paMerpaMr.r:

cPeAHss apaQue,rnsecKas Psa,a

X v ;
a t ^  _  - .

J a -  
n  

'

fAe yi- 3HaqeHHq oTAenbHbrx .BeIHq[H;
n - qlrcJlo qJreHoB pqAa;

xoaQQuqHeHT Bap,HarrHH

(13-18)

n - l
uJwl

I /r' -r)'- \  
Y o  /

r4e ft; : !' - yolyanuufi
.Yo

roa@'$ uqnerrT a,cHMN{ erpur.r

2  ( k i  -  l ) 2

n - l  '

(13 - le )

(r3-20)

(13-21)

2) Cpe.qHeKBaAparHrrecKafl ourn6ra cpeAHero apHQMerH-
qeCKOr,O 3HarIeHHq F9.Aa OlpqAeJlfiefcrr B AOJrsx oT /6 ,IIo
Sopvy.ne:

m , , :  r  C o  
.

' o  

{ ;

,  0 , 6 7 4  f
f f i c r l o :=  

, f  ^  Vy 2 n

Cpe4uer<ea4parr.rqeaxa q onu6xa e
6.nuxesHo DaBHa:

roaQQuqr.renr;

(r3-22)

( i3-23)

1 + 2 c 7 .  ( 1 3 - 2 5 )

onpeneJre'Hua C, npr.r-

Bepoatxyro ouru,6xy o6ecneueHHocrH - 50Yo B AoJrffx or
!o- Haxo,[ffr no sopuy.rre:

* rnso:0 ,674 +.  (  n-241
r v  

V n

BepoatHag oruw6ra B orlpe4eJreHi{r, Ca E .[onsx or C,

(13-26)

Eoaruoe pacnpocrpaHeHHe uMeer 3rrarreHue Cs:2C a
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3) MuHnruarbnoe qrcJro .ner na6.nrcgennfi (n*io), ueo6-
xoAHMoe ilnn BbrBoAa HopMbr (cpe4neaprQraeruuecxoro
suaveHnn) c 3a'AaHHort ro,tHoctbro onpereJrrrercfl rro Qop-
MyJI€ (13-27) n ra6a. l3-3: /

Ta1auqa I3-3

MuHuua.nbHoe qucJto JIeT Ha6.nrc.neHufi

(13-27)

4\ [Iocrpoenue rpnnofi o6ecneqennocrn. .[,rq nocrpoeHul
xpneofi o6'ec,ne,reHH,ocru BbItIH,cJIfltor opAHHarbl xp'unoft,
noJlb3yflcb ra6n. l3-4, ,n xolopofi Aalorcfl B€JII4qLIHtil or-
x.noHeHHrl opAHHar KpHBbrx or cep€AltHbr ( o, ) AJIfl pa3-
JrurrrHbrx sHaqeHnr? o6ecneqeHHocru p 0lo npH J:l vr
Cr :  l ' -

! p x , :  ( a p *  C o  *  l ) I o . (  l3-28)

,II,.nn rp,aSull,ecKoro'nocrpoeHHn Kp.HrBbIX o6ecrneqesH'ocrH
pel<oMeu,qyercfl florb3'oBarbcq cneuualnilofi xrerqarrofi
B'eporrrHocTI,I.

5) Konrpo.ns nocrpoenuc xpunofi o6ecneqenHocru. Afiq
cyx(AeHHrI, s ,xaroft Mepe [ocrpoeHHatI KpI'IBan o6ec'neqeu-
H,OCTJ{ CO,fJIa,CyeTCfl C TOTIKaMH, nOnyqeHHbII\{H 'IIO AaHHbIM
,ua6arcAenuri, srH TosKH HaHoclrcn Ha Tor x(,e rpa$rv6,
flpuqeM ux o6eon,etreHHocrb p olo oflpe4eJlflercfl IIo oop-
Myne:

p : (  l3-2e)

rAe n - qHcJo qJreHoB pflAa.
m - nopfl.qxoebrfi rloMep qJIeHa pfrna.

zm in :  ( * ; ) " 0 '

9Hcao ae t  ua6apaeuuf i  npn ro . {Hoctx  s  %

+ 8  l * ,  I  r t o

100 39

169 66

r96 r36 100

0 , 1 5

0 , 2 0

0 , 2 5

0 , 3 0

0 ,35

r4

25

39

56

76

l 6

25

36

il

t 7

25

l 3

1 9

25

42

1 0

r4

1 9

l l

l 5

0 , 4 0

0 , 4 5

0 , 5 0

0 , 6 5

0 , 7 0

100

126

l b b

264

306

49

64

8 l

33

55

69

1 1 8

33

50

86

25

32

77

20

t2

16

25

42

25

3 l

52

6 l

20

1 0 0 , 1 0

t249

Ta1nuqa 134

Orx;loHeunfl opAHHar (Qo ) 6unoruualuuofi xpunofi o6ecne'IexHocru or cepeAHHbI npu Co:l

(no C. H. Pu6ruHy)

3na. {euHe 06ecneqesuocrn

KoaQQNrlneur
aclrMMeTpr,rH

0 , 0
0 , 1

0 , 9
l 0

, l
I

, 3
, 4
, 5
, 6
, 7
, 8
, 9

3 , 7 2
3 , 9 4
4 , 1 6
4 .38
4 ' ,67
4 , 9 3
5 , 0 5
5 , 2 8
5 , 5 0
5 , 7 3
5 , 9 6
6 ,  l B
6 , 4 1

,  6 , 6 4
6 , 8 7
7 , 0 9
7  , 3 1
7  , 5 1
7  , 7 6
7 , g g
8 , 2 1

3 , 4 3
3 , 6 2
3 , 6 0
3 , 9 3
4 , 1 7
4 , 3 5
4 , 5 4
4 , 7 2
4 , 9 1
5 ,  l 0
5 , 2 3
5 , 4 7
5  , 6 6
5 , 8 4
6 , 0 3
6 , 2 1
6 , 3 9
6 , 5 7
6  , 7 5
6 , 9 3
7  , l L

3 , 2 9
3 , 4 6
3 , 6 2
3 , 7 9
3 , 9 6
4 . r 2
4 ' ,29
4 , 4 6
4 , 6 3
4 , 8 0
4 , 9 7
5 ,  1 3
5 , 3 0
5  , 4 6
5 , 6 3
5 ,  E 0
5 , 9 6
6 ,  l 2
6 , 2 3
6 , 4 4
6 , 6 0

3 , 0 9
3 , 2 3
3 , 3 8
3 , 5 2
3 , 6 6
3 , B l
3 , 9 6
4 , 1 0
4 , 2 4
4  , 3 8
4 , 5 3
4 , 6 7
4 , 8 1
4  , 9 5
5 , 0 9
5 , 2 j
5 , 3 7
5  , 5 0
5 , 6 4
5 , 7 7
5 , 9 1

2 , 7 5
2 , 8 5
2  , 8 6
g ,0z
3 , l B
3 , 2 9
3 , 4 0
3 , 5 0
3 , 6 1
3 , 7 2
3  , 8 2
3 , 9 2
4 , 0 3
4 ,  1 3
4 , 2 3
4 , 3 3
4 , 4 2
4 , 5 2
4 , 6 2
4 , 7  |
4 , 8 1

2 ,58
2 , 6 7
2 , 7 6
2 , 8 6
2 , 9 5
3 , 0 4
3 ,  l 3
3 , 2 2
3 , 3 1
-3 ,40
3 , 4 9
3 , 5 8
3 , 6 6
3 , 7 4
3 ,  E3
3 , 9 1
3 , 9 9
4 , 0 7
4 , 1 5
4 , 2 3
4 , 3 0

2 , 3 3
2 , 4 0
2 , 4 7
2 , 5 4
2 , 6 1
2 , 6 8
2 , 7 5
2 , 9 2
2 , g g
2 , 9 6
3  , 0 2
3 , 0 9
3 , 1 5
3 , 2 r
3 , 2 7
3 ,33
3 , 3 9
3 , 4 4
3 , 5 0
3  ,55
3 , 6 0

I  ,88
1 , 9 2
1 , 9 6
2  ,00
2 , 0 4
2 , 0 9
2 , 1 2
2 , 1 5
2 , 1 8
9 9 '

2 , 2 5
, ) R-  ,  - "
2 , 3 1
2 , 3 4
2 , 3 7
2 , 3 9
2 , 4 2
2 . 4 4
2 , 4 6
2 ,49
2 , 5 1

1 , 6 4
1 , 6 7
1 , 7 0
1 , 7 2
1 , 7 5
|  , 7 7
1 , 9 0
l , B 2
l , B 4
I  ,86
I  ,88
I  , 8 9
I  , 9 1
1 , 9 2
1 , 9 4
1 , 9 5
I  , 9 6
|  , 9 7
l , 9 B
1 , 9 9
2 , 0 0

0 , 9 4
0 , 8 4
0 , 9 3
0 , 9 2
0 . 8 2
0 ; 8 1
0 , 9 0
0 , 7 9
o,7B
0 , 7 7
0 , 7 6
0 , 7 4
0 , 7 3
0 , 7 2
0 , 7 1
0 , 6 9
0 , 6 8
0 , 6 6
0 , 6 4
0 , 6 3
0 , 6 1

0 , 6 7
0 ,66
0 , 6 5
0 ,64

0 , 5 5
0 . 5 4
o' ,52
0 , 5 1
0 ,49
0 ,47
0 , 4 6
0 ,44
0 , 4 2
0 , 4 0
0,39

0 , 4 1
0 , 4 0
0 , 3 8
0 , 3 6
0 , 3 5
0 ,3q
0 , 3 1
0 ,30
0 , 2 8
0 , 2 6
0 2 4
o',22
0 ,20

,28
,29
,30
. 3 1',32

,32
,33
,33
, 3 4
,34
,14^
, d t

, 34
,34,11
,  

. )J

,33
,32
,32
, 3 1
,302 0

t
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[Ipodontreuue mada. IJ-4

3uaqeHuc o6ecneqeHsocru  B %

0 , 0

l r 0
l r l
r 1 2
1 , 3
1 , 4
1 , 5
l 1 6
l 1 7
1 , 8
1 , 9
2 , O

-0,25
0 , 2 7
0 , 2 3
0 , 3 0
0 , 3 1

0,42
0:43
0,44
0,45
0,46
6 , 4 7
0 , 4 8

0 , 6  3
0 ,69
0 , 7 0
o  , 7 l
0 7 1
0 , 7 2
0 . 7 2
0 , 7 3
0 , 7 3
4 , 7 3
0 , 7 4
0 , 7 4
0 , 7 1
0 , 7 3
0 , 7 3
0 , 7 3
0 , 7 2
0 , 7 2
0 , 7 2

-0,71

-0,  d4
0 . 8 5
0 ,  8 5
0 , , j 5
0 , 9 5
0 , 9 5
0 . 8 5
0 , 9 5
0 , 9 5
0 , 9 5
0 , 8 5
0 , 9 5
0 , E 4
0 , 9 4
0 , 8 3
0 , 8 2
0,
0 ,
0 ,
0 ,

.-0,

8 l
3 l
80
79
7E

I  , 8 4
1 , 7 9
1 , 7 5
|  ,70
1 , 6 6
l , 6 l
1 , 5 7
1 , 5 2
l , 4 l

2 , 2 5
2 ,  1 8
2 , 1 0
2 , 0 3
l , 9 6
l , f l 8
I , B l
1 , 7 4
1 , 6 6
l  . 5 9
l',52
1 , 4 5
1 , 3 S
1 , 3 2
1 , 2 3
1 , 2 0
|  , 1 4
I  , 0 9
1 , 0 4

- 0 . 9 9

_2 ,59
2 , 4 9
2 , 3 9
2 , 2 9
2 , 2 0
2 , l l
2 , 0 2
1 , 9 3
l , g 4
I , 7 5
1 , 6 6
I  ,53
1 , 5 0
1 , 4 2
1 , 3 5
1 , 2 8
1 , 2 2
I  , 1 5
1 , 1 0
I  , 0 4-0 ,995

2 , 6 4
2 , 5 3
2 , 4 2
2 , 3 1
2 , 2 1
2 ,  l 0
2  ,00
1 , 9 0
I  , 8 0

0 ,
0 ,
0 ,
0 ,
0 ,
0 ,
0 ,
0
0 '
0 '
0 :
0
0 :
0 ,
0 ,
0 ,
0 ,

3'
- 0 :

,8, i , ' i 5

0 ,43
-0-49

,42
, 3 J
,33
, 2 J
,23
, 1 9

, 7 1
,62
,53
,45
,37
,30

1 , 2 3
I  , 1 6
l , l 0
1 , 0 5

-0 ,997

2 , 9 5
2 ,  B l
2 tr7
2 , 5 . 1
2 , 4 0
, 9 7

2 , 1 4
,  ( t )

1  , 9 0
,79
, 6 9
, 5 9
,48
, 3 9
, 3 1
,24
, 1 7

1 , 1 1
1 , 0 5

-0 999

f l p u u e r r a H u e . r { u c . l a , n o M e u l e n u b r e B [ p a B o f i q a c r [ , o 6 e e n e u H o f r r f t I , I p H b t M H r t r H u q M a , H l t e m r 3 H a K M H H y c .

3. KoJredaunq roAoBoro croKa

flpu ua;lnqul{ [auubrx Ha6npleuufi xo.ne6annff roroBofo
croKa xapaKT\epn3ytorcs $axrnu.ecKuMr{ BeJrrrquuaruu croKa
W, (Mi, 'Qi, yi l 'ea xaxlsrf i  roA, a TaKx(e MoAyJIbHbIMH
nor$Suqu,enraMn:

H3MeHny€TCfi TapKe [pOH3BO[HTb napaJrJteJrbHbre pacrreTbr
no pa3rur{HbrM MeToAaM.

l3-5.  BHyTPHTOAOBOE pACnpEAEtTEHHE CTOKA

BnyrpuroAoBoe pac[peAeJreHne croKa gaBHcHT or Qnsra-
Ko-reorpaQnvecxux yc.nonufi, BJrllflrorrlr4x Ha pexnM ypoB-
uefi u pacxoAoB BoAu.

f lpu naauunn SartusecKHx Ha6lrclennfi  pacnperr,eJreHlre
cToKa BHyTpt{ ro.[a ycraHaBJr[rlaeTcs Ha ocHoBe STHX lra-
6.nrclenufi H Bblpa)Kaercfl rpaQuxauu n ra6ruuaun e)I(e-
.u,HeBHbrx, AeKaAHblx uiln MecflqHbrx pacxonoB Bo/tbt 3a
xapaKTepgbre ro,,ubl (e uncre Koropbrx IuaJr,o,B,oAHufi, cpe.u,-
uuir w MHoroBoAgbrfi roa).

flpu orcyrcrBlll4 I4JIH He.l,ocrarorlHocrll AaHHbIx Ha6lio'
Aeuprfi HapflAy c nocJreAHHMIr llcnoJrb3yror .[aHHbre no pe-
KAM-AHAJIOfAM.

THuoeoe pacflpeAeJreHHe croKa B pa3rHrIHbrx 3oHax
CCCP Moxer 6utn rpHHflTo no ra6lnuau E. A. 3afircoea
Ll2J, D,.JI.  Coro.noBcKono i211, C. H. Huxurnsa [14].

Cor.nacuo o6qel; x;raccu0n*aquz rIIApoJIorIaIIecKoro pe-
xHMa peK CCCP (8. A. 3afixoea) o6ut,IHo pa3rHqalor
cJreryrolrlne rpynnbl: a) peKI{ c BeceHHuM noJloBo,[b,eM
(npeo6.na1aer cH,eroBo,e nHTauue); 6) peKH c noJIoBoAbeM
B TenJlyto qacrb noAa (nntarcr Ao)KAH H TaJIbIe BoAbI BbI-

M i  _ Q t
Mo Qo

: f)  (rs-Bo)

Kporvre Toro, KaK yKa3ano B Ir. 13-4,2, noAcrrr,rrbrtsaror
roeQ$lruuenr BapI{aqHH no.noBoro croKa Co n crpoflr KpH-
Byto o6ecreseuHocrlt tr:f (p), no uefi onpeAenrrnr xa-
paKTepHble B'eJIirrIrHbr croKa, orBeqaFoxrne pa3JracH,oft o6e-
cueq€Hliocru p ( l-10-50-90-9970 u ap.).  B crr)ruae
orcyrcrBnr He[ocpeAcrBeuHbrx,xanHbrx xoaQQuqueur Ba-
prraIIHa orlpe.4enrreTcq Ha ocHoBe cooTBeTcTByrorrlHx KapT
ugo.nsnufi n. JI. Coxo.noecKoro u tro eMnHpHIIecKI{M Sop-
MyJraM: Kpsqxoro - Menxe.nf, L[eseJeea - Coxo.lroBcr(o-
no s AP.

KosrpQuuuenr acl{MMerpl{n Cs o6H,{no npHHHMaercfi
paBHbrM 2C".

He cJre,4yeT nepeoqeHntsarb ggaqesus npuM,eHeHr.rfl Me-
ToAoB MareMarH,Iecrofi crarllcrHKH B runponorntlecKux
pacrrerax. Bo Bcex cJyqarx cJrelyer yqHTbrBaTr $nsuro-
neonpaQnqecKn€ ycnoBufl Aaurroro paftoua (6aocefiHa) n
ycTaHaBJIHBaTb pacqeTHHe BerErrHflbr pacxoIoB, croKa H
T. n. Ha ocHoBarIHr.I yr.ny'6.neunoro anarr3a KoMnJIeKca
Sr.rsr.rxo-reorpa$nuecxux vr,ruAponoru,qecKnx yc.nonufi; pe-

coKonop.Hbrx c,HefoB n .rlelHzxoe); n) peKu c IIaBo.lottHbIM
pe)KHMoM (Aox,u,eeue ocaAKH H TaJIbIe BoAbI BblcoKorop-
usrx cHeroa). fpynnn erH AeafiTcfi Ha rlanbl (10 runon),
Ha3BaHHfl KOTOpbIX U XapaKtepHCTHKII rIO BITyTpHTOAOBOMy
pacnpeAeJreHHro croKa npHBoAffrcq s ta6r. 13-5.

25 3ax. tzs
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Tadtuqa 13-5
THnosoe BlryrpHroIr .oBoe pacnpeAeJreHHe croKa

I -pynna T  H n

Kasaxcraucxprf i I{ypa

L

6

L(u
oXI IVI IVI

5
4
3

B
6
3

4

4

3

4

43
30
34

5
2

2

4
t

2

Pacnpe,u .eaeHHe crora  B % or  ro .n ,oBoro  no  Mecc [aM

> 0 75 t 4 100

Bocroquo-Enponef i -
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3analno- Cu6upcxuir

Bocro,r Ho -C r,r6 up c rufi

A.rrraficxnfi
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Aon
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Bacn raH

KoHAa

I-lyp

H. TyHrycra

Ar.u.aH

Koruua
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Torr,tu

Tuur (Arraf i )

3 l
t4
48

2
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,J
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3
3
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3

6

2
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6
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I

I

3
I

2
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tJ
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l l

1 5
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T4
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l l

4

22
20
l 8
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t 2
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1 7

r4

1 4

l l

1 8
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l 0
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13-6. mAKCHmAJIbHbTE PACXOAbI

l. OcHosHbre noJro)KeHnc .,.

Pag.nnqarcT MaKcHMaJrbHbIe pacxonbr Bo,[br:
a) noroBoAHbre, o6pasyrouluecn ruraBrrbrM o6paeou o,T

TAfl}II,Ifl CHETO.B H JICTHHKOB;
6) toxraenue, o6pa3ypulu€cfl or noxAefi;
n) clreura,HHbte, o6paeyroun'ecfl KaK or raflHHfl cHefoB r.l

JTeAHHKoB, TaK u or Agx.4eft.
flofios,oAHbre H .u,.ox(AeBbre Marrcr.rMyMbr paccqHTbrBarorcrr

CAMOCTOflTCJTbTIO.

Cu'euranune MaKcIr.MyMbr srHocflT K ToMy LrilLr uHoMy
su,J B 3aBHcHMocrH or rono, xaxofi na Saxropon (poprrr,u-
poBaHHFI Ma,KcHMaJrbuoro pa.cxo4a flBJrffercff upeo6.na.4aro-
IIIHM.

BusB.nenue MaKcHMaJrbHbrx pacxoAoB BeAercfl B coor-
aeTcTBr,lrn c rpe6onaHr.rrrMu rp?cueTHoft rBepoffTHocTu r,rx, co-
rr lacHo CHuf l  (u.  I I ,  uraBa I I -4.2,  $ 6,  un.  6 ,u 7)  B Ba-
BLICHMOCTH OT KaTefOpHr{ U KJraCCa Karil{TaJTbHOCTH rr.rA,po-
TexnnqecKr{x coopyxenurl H yc.nonuft rux gKcrrJryaraqlru

{ra6.n.  l3-6).

Ta6nuqa 13-6

Pac.rerHas BepocrHocrb MaKcHMaJrbHbrx pacxoAoB

Ycaosug axcnnyaraqnu

Klaccu KanHra JrbHocrrl
coopyxeaufi

HopMaJrbHbre I vpeseurvaftnue

Pacqersag BepocrHocrb MaK-
cHMaJrbHbIx pacxo.[oB B %

[IocrosHnbre coopy)KeHHrr:

I xlacc
I I x.nacc

I I I  .  .
l v , .

Bpeueuuue coopyxeHHq:

Knacc

j

I I I
IV
V

0 , 1
1 , 0
2 , 0
5 , 0

2 , 0
5 , 0

1 0 , 0

0 , 0 1
0 , 1
0 , 5
1 , 0

'j

Pacqersl MaKcHMaJrbHbrx
.-'ocT Sggg-49*.

paCXOflOB EeIyTrCfi COIJISTCH,O

flpu na.nuqr{H rJrrrreJrbHoro ps,r,a raHHEilx (ua6.nroneHHbrx
HJIE ECICCTaHOAJreHHbrx ro aHanory n np.) Kpr{Bas o6ecrne-
qCHHOCIIH MAI{CHMAJIbHbIX PACXOAOB CTPOI,ITCff .HA OCHOBC
gTHX AaHHbIX.

rlp_lr HeAocrarogH'o,cr' uJtH orcyrcrB'l{ AaHHbrx uar6.nn-
.qEHHft IPI,IM.EHflIOTCfl I(O.CBCHHbIE UPITEMbI C HCtrI,O.IIb3OBAHU.

25'l.

{' FOCT 3999-48 nepecMarpuBaercs.
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, A ! t  0 , 1  |  5  t 0
Afiecneqearocntt P e npqeuma,a

@uz. 13-6. lpafiurc dttn onpedenerrun
nonpa.srcu Eo npu 7Ha.tteHufr.x rcoa$Qu-
queHma sapuaquu ?ooogo?o cmorca

C a : 0  ' 1 : 1  ' 5

A e :  + p a o ,
V n

r,n,e a - rosSQuuueHr saflaca (upnuuuaercr a:l Anfl
peK c xopoureft ru4poJroruceoKofi H3yqeuHocrbro
u a:2 Lns p€K, cnd6o HeyueuHux);

Q' p- pacxor sarasuofi o6ecneqesHocrn (,onpele,nxe,r'cn
,no KpItrBofi o6ecneqenuoctu);

E p- cperHsfi KBaAparaqecKaff orrrudKa pacqeruoro
pacxora, Bbrpa)KenHaff B AoJrfix Q'pl o,ttpeAe-
rrnercs no rpaQaxy (Qur. l3-G);

n - rlucJro aer Ha6.nroAeHufi.
Cor.nacuo |OCT 3999-48, ua6.npAennrr npn3uaprrcs Ao-

cTaToqHbrMl{ .zLJlff na.4exuofi or{eHr$.I Q."*, ecJIIt ,IIpE HX
AJIHTeJrbHocrH He MeHee l5 .:rer rapaHrufiHax ,nonpaBKa
A Q He rrpeBbrruaer 20010 or BeJrHqHHbr pacqerHoro pac-
xoAa.

(13-31)

Bo Bcex cJyqaflx Heo6xornuo conocraBJrsrb reoperH-
yggKH^e_. KpHBbre c AaHHbTMH sa6lpAesu,fi [9,r. Soprr,ryny
(13_-29)], a raxxe c HMerorquMncfl AaHHbTMH HcropHqe-
CKHX IIaBO,U,KOB Ha COCeAHT.TX peKax, HaxoArruHxcff B cxo.4-
qbrx ou3nKo-neoppa$uuecxux ycJroBHfi x.
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Kaprna JI.oCorcottoacrcozo dan onpedeneHutr
saaueuun)

usortuuufr. naparuempa Ap a nnl+ac rc Sopuyne^,4.
-ilaKcu-ualbvux pac.tcodoe mrrrlu)c 8oo lcpedHue



|NABA TPHHAIIUATAfl. THNPONO|HqECKHE PACqET'I

2. BuqncneHue MaKcHMaJIbHbIx noJIoBoAHbIx
pacxo.4oB

f[pH Ha"nrqun .(aHuutx sa6.nrc,qesuft MaKcfiMalrnrr6'pac-
xo.rlbl onp€Aelqlorcfl, KaK yxa3aHo BbI[Ie (npxttuuan
Ct  : 2Cvn i l u  C  s :4C  v ) .

flpn orcyrcrnuu H He.qocrarollHocrll AaHHbIx MaKcH-
MaJIbHbIe pacxoAbl BbItIHcJIffIorrcff IIo 3MttupHqecKHJ\{ Qop'
MyJIaM ,{. fl. CoxoroecKoro, JI. T. Oenopona, A. B. Oru'
€BcKoro H Ap. (171, [15], U8l, i l91, t23l).

a) @opvry.rra A. JI. Corono,ncxoro:
h,A.F

Q - r * - z e ' l ' ,  ( 1 3 - 3 2 )
r-

V F
h,:0,278 - xoeS$uql{eHT fiepexoAa or croKa, Bblpa-

x ( e H H o r o B u u l a a c , K M a K c H M a J I b H o M y
pacxoAy v u3fcerc;

F - n.noulaAr 6aocefisa B Krrz;
Ap-uepelteHuufi [apaM'erp, qrPeAeJlsenaufi tto

cneullaJlbHuu ta6lnqaM [2lJ* HJII{ no Kap-
TaM N$, paSJII{qHbilx gga,reHl'Ift o6ecneqen-
rlocrn (Sur. l3-7, l3-8, l3-9, 13-10);

e - rcoo0Q"RrtlregT, yvnrueanu$1fi o3epuocrb
(Ior- nJlolqanb osep) v ga6oloqesHocrb
(foo.t- nnoIIIaAb 6o.rrot); €crIH xoaS$HUr-

100
eHr o3epHoctuD : fos tr >2010 n roeQQu-

u'eHr ea6oao'eHHocrr.r 9:foor, 
# 

t lOoio,

A.rrs 6accefiHos nnoIrla,ubro Boroc6opa F or

,, i0 rcuz np,lrMeHrrercn SoputnuiOo 
O

e,n"* a- 
;--.

6) Oopr,,ry.na JI. T. Qe4opona ([15], [9], [23]):
2  s A E C

q :  s  ,  ( 1 3 - 3 7 )

To BBoAHTrcn xoe$$uqueHT

e  :  1  - 0 , 6 0  l g ( b  +  0 , 2 0 p  *  1 ) ; (13-33)
i - noeSSuqr.rellr penyKIIuE, yqIITbIBaIouLt fi

Jlecucro,crn 6accefina:

) . : l - Y ( ' f - 1 ) ;  ( 1 3 - 3 4 )

T - orHorxeHfle lrJrorqa.[H 6a,ccefiHa, uoxpurofi
Jre,coM, rco ncefi nJloiua.[[ 6accefiHa;

'h-cpeAHfifl Jr,ecncrocrb Bcero pafroua (oruo*
tirenue rrJrorqaAn pafioua, uoxputofi JIec,oM,
ro, ecefi nJIouaALI p.afi,osa);

v-,x,osrDSllrIEeHT, paeHufi AJrfl JrHcrBeHHbrx
JrecoB H Jrecocrennoft goHbl 0,3, a A.[s xsofi-
Hbrx JrecoB ceBepa - 0,6.

.f,ar cpeaH.Hx ycJloeufi 6acceirHoe e H I paEHbI 1.
Qopuyna npHMeHHM a nilfl, 6accefiHos ,rrJroulaAbro F )--
100 rcnz.

100 Ao

(r3-35)

V r + r
.(.rrn 6accefiHoe c rnorlaAbro F<50 rcNz rpuMeHflercfl

$oprrry;ra:
Q*"* : hApF. (r3-36)

* IIpn noJrbgoBaHHu ra6auqauu Cororoscroro cne]r,ver
uarr ,  p -  l .

{7 ll r,h
q - cpe4ur.rft MoAyJrb MaKcHMaJrbHbrx pacxoAoB

n nfcerc r,n2;
F - n"aoulaAs eoAoc6opa B r,w2;

n p H H H -

38e

tt n fz- IlapaMeTpbt, yrrHTbrrBarouFe Bd,rHffHr.re 3aJre-
ceHHocTr{ a sa6or.oqenHocTH Ha ocHose o6_
pa6oruu $axruuecxrx MarepnaJroB (,uaror_
c1-. B Ta6luqe, paapa6oralrsofi aBTop,oM
[23] ) ;

A, B, C - SueaKo-reorpaSrrvecxre xapaKTepHcrH,KH,
oflpe,[enfleMbre [ocpencTBoM COOTBeTCTBVTO_
rqr.rx KaprorpaMM (t2gl - ra6a. 24, 26, iT).

(Dopu-vaa npHM,eHHMa ToJrbr@ AJrfi pafioua Enpoueficxofi
qacrll CCCP - AJrr 6ee,oeepuux H H$ape,ryJrupoBaHHbrx
peK.

n) Oopruy.na A. B. Oiuescxoro ([18], [19]):

Q m : 0 , 0 l l G  *  O ^ k 2 k " p g r ) . ,  ( l g - B g )
L g

Q *--pacuernlrfi MaKcr.rMaJrnsufi pacxoA B
u3lcerc;

.A - cynauapurrfi eeceHHr.rfi croK B ,trr4;
t c - npoIoJIXHTeJrbHocTb OTAagH CHefo-

FA - i3#;il,'"tlt""*fiIi*,o", c roropon
$opM^Hpyercs MaKcunra;rrsnrt pacioa,

hz, ke, g ,?, " 
-i#{A'rr'e'rbr, yq'rbrBaroqrie He-

paBHoMepHo,crb cyrouuoft orAaqncre-
KaHHs (kr). ,  HepaBHoMepnocrb BHyr_
pacyrorrH^ofi or:aqn (ks), 3aJrec€H-
Ho ,c rb  (p ) ,  sa6o ros f f r r r oc rb  (E ) ,

"g!|tffti:t" 
BrII'nHHe nPYAoB u

). _- xoa${rnuuerit noBropseMocTr{ ;
0,01 16 - rosSSHrrHeHr pa3MepHoclr.r.

Qoprrly;ra np"r{eHHM a Lrrfr pafionou VxpauHcxofi CCp;
aBropoM paapa6oraHu ra6nuuu xoeSeuuHegros H Kaprbr
AJrr onpeAeaeHns.sHaceuufi  orAe/rbHhrx napaMerpoe (,4, l .r)

kz, kt H T. .4.).

3. BH.IucneHHe MaKcHMaJIbHbrx Ao)KAeBbrx
pacxoAoB

a) flpn ,orcyrcTgr.ra n HeAocraroqHocru .[aHHbrx ua6np-
aeHufi _Jrorrb3yrorcs o6urqno S.op,uy.nofi A. Il. Coroaoe-
crcoro l2ll, l22l:

n _0,28 HrrtF
Vmax gDF * Q.p,t

rAe Hr - Ko.r'Iurr€'crBo ocarKoB B .tvtll sa pacqergyro rlpo-
AoJrx{r{Ted'rbuo,cTb BpeM,eHH T, onp€.qeJrrrevloe tro
Qopuyle:

1 t

H r :  S  ( 6 0 ? )  ' ' ; (r3-40)

S - pacuernax HHTeHcHBHocrb ocaAKoB B nuf uutt
4,Tfl pas"nnuuofi o6ecue,reHHocrrr; ortpeAefiqercfl
n,o Kapra]{ usornHr.rf t  (Sur. 13-11, Ig-I2 14
l3 -13 ) ;

I - pacueruan fipoA.oJrx{ureJrbHocrb ocaAKoB; o[pe-
le{qercfi no Sopuyae:

(r3-3e)

(  l 3 - 4 1 )

(r3-42)

f  :  $ l ;

S- xoeQQHrIHeHT saMeAneu.rrfl croKa:

$ :  ( r + l ) - o ' t o ;
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@uz. l3-8. Kapnta usortuHuil. napaxempa Ao_s ttttrlqac

.r.:,.*--r, .rS'M'a'tccultaJtbHbtx pacxodos m&llbt'x
fiopuytte X. Jf . CorcottoacKo?o dan onpedetteuutt

aod (1 l/s o6ecnevenuocmu)
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/  -  epeun .u .c6p:aut {u  B qacax:

f- - lnwua peKa cr i{croKa
B KfuI:

(13-43)

.a.O pacqerHoro cTBopa

o - sar6o.nbulaq cKopocrb reqeu.I{fi (cpeaHna no
ceueurr to)  o . t t . fcerc ;

r l-  KcoQ$uuueur croKa; orpe.l ,eJltercn f lo ra6.n.
l3-7; Anfl 6accefiHos c BoAonpoHuuaeMblMtr
IIOqBaMr.r 3HaqeHr.rq 1 CIIH)KaIOTCq Iia 30-50%;

F - nroura.u,u aoaoc6opa B rcn2;
g- norSQHIIHefir Sopruur rnaporpaQa, xapalffepu-

syevrstfi oTIloureHlteM fr - nPOAOJIXIITeT'Ib'H'OCTII
tnaAa - K lz-IIP'OAOJIXRTeJIbHOCTII [O.I'ber{a

tr
naBoIKa;  T:  

-  :
t2

Ta6tut1,a 13-7

KoefrSnrrnenrbr croKa

O6ecne.renHocrr s X

3oua r.rn pafion

t 0

. I Iecnas H necocrenHatr
3oHa Eeponef tc ro f i  rep-
pr { ropHH CCCP,  a  raK)Ke
cTenHafl 3oHa ,4J9 peK c

F < 500- | @0 rcaP

flpearopnue paft onu Vpa-
a a  u  K a p r a r

.[,aauH esocroqrtrtir tcpah,
9epaouopcxoe no6epexue
Kaur lsa ,  ropHbte  peKH
Kapnar ,  l tanHe pexH . [ou-
6 a c c a n K p u v a c t < 2 s a c .

0,15-0,2010,20

o,zs-o,aol o,ao

-0,30[

T2
' 4 * 3r '

(13-44)

-irJrfl MaJrbIx peK H JIOTOB - i :2,0; Ars cpgl-
Hr.rx peK c o6uquuult n'ofinaMz - ^t :2,5;3,0;

.iutq 6o.nnurux peK co 3HaqHTefibHbIMH UOHMa-
MH - ' [  :4,0;

b- rcosfSHuHeHT yqera o3epHocrl'I 14 ga6onoceg-
H,ocrH 6accefisa:

B :  I  -  0 ,S  1g  (1  *  bo  *  0 ,2  9o) ;  (  13-45)

bo- o.sepuocrl 6accefiua e voi
9 o- ea6oJloqeHrloc,Tb 6ac'cefina B 0h;

p- xoaQQH[HeHr pyc./'IoBo'ro perynspoBaHnfl :

r .  _  I  _
i ^ - r ( r3-46)

h - rny6una 3anoJIHeHHn nofiMbl;
9-uaoutaAb Bo.{Hofo 3epKaJIa pyua;

W: l000i / r  7  F-o6r 'eu naBo. I I ,Ka;

Q.p- pacxoA rpyIITOBOro nI'ITaHHfl, npHHI{MaeTcfl
np?I'6JILI)KeHHO:

Q'p
M n F

Mo - HopMa cToKa B
r 13-4 r.r 13-5).

1 0 0 0  
'

nlcerc rcnz

h 9 ,

w ;

(13-47)

(no rapoe, cM. Qur-

Ta1nuqa I3-8

3naqense roe{{ruquenra cL trpu BeJInqvHe c>12

. v

0,001 0,002 0,004 0,005 0,008 0,010 0,015 0,020 0,050 0,100

0
I
,
3
4
5
6
.f
I

8
1 0
t 2
T4
1 6
l 8
20

0 , 2
0 .  i 8 0
o:  rbo
0 , 1 l 0
0 ,090
0,074
0,063
0,056
0,050
0 ,042
0,035
0 ,030
0 ,026
0,023
0 , 0 2 1

0.25
0',225

0,016
0,039
0,035
0,031
0,029

0,30
0 ,270
o,225
0 , 1 6 5
0 , 1 3 5

0 . 4 0
o :360
0 ,300
0,220
0 ,  iE0
0 ,  l 4 g
0 ,127
0 .  1 1 2
0 ; 1 o o
0,09,4
0,073
0 .066
o;060
0,053
0,048

0 .50
0 :450
0 ,375
0' ,275
0,225
0 , 1 8 5
0 , 1 5 9
0 , 1 4 0
0 , 1 2 5
0 , 1 0 5
0,092
0,083
0,075
0,068
0 ,061

0 , 1 1 0
0,098
0.090
0,082
0,075

0 ,90
0,720
0,600
0,440
0,360
0,296
0,254
0,224
0,200
0 ,  168
0 ,  1 4 6
0 , 1 3 1
0 , 1 2 0
0 . 1 0 9
o ; l 0 o

1 ,000
0,900
0 ,750
0,550
0 ,450
0,370

0 ,  150
0 ,136
0 , 1 2 5

1 , 1 5 0
1 ,035
0, cq63
0,633
0 , 5 1 8
0,426
0,305
0,322
0,299
0,242
0 , 2 1 0
0 , l g g
0 ,  173
0 . 1 5 6
0',144

1 ,200
1 ,080
0,900
0,660
0,540
0,444
0,380
0,336
0,300
0,252
0,220
0 , 1 9 7
0 , 1 9 0
0,  163
0 , 1 5 0

I  ,250
I  , 1 2 5
0,938
0,688
0,563
0,463
0,396
0,350
0 , 3  1 3
0,263
0,229
0 ,205
0 , 1 8 8
0 , 1 7 0
0 , 1 5 6
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Tadauqa 13-9

3HaqeHne xoeQ$nqueHra n npu B€JrH{HH€ c :( 12

0,001 0,002 0,004 0,005 0,m6 0,008 0 ,010 0 ,015 0,020 0,050 0 .100

0
I
2
3
4
c

6

7

I

1 0

t 2

l 4

1 6

r 8
20

!,nn MaJIbIx
MyJly:

0 , 2
0 ,  l 8

0 , 1 5
0 , 1 I
0,083
0,066
0,055
0,047
0 , 0 4 1
0,033
0 ,02E
0,024
0 , 0 2 1
0 , 0 1 E
0  0 1 7

0 ,25
0,225
0 , l g g
0 , 1 3 3
0 , 1 0 4
0,093
0,069
0,059
0,052
0 ,041

0,035
0,030
0,026
0,023
0 , 0 2 1

0 , 3
0,270
0,225
0 , 1 6 5
0 ,  135
0 , 1 0 8
0,090
0 ,077
0,069
0,054

0 ,045
0,039
0,034
0,030
0 027

0 , 4
0,36

0 , 3 0
0 , 2 2
0 , 1 9
0 , 1 4 4
0 ,  1 2 0
0 ,  103
0,090
0 ,072
0 ,060
0 , 0 5 1
0 ,045
0 ,040
0 ,036

0 , 5
0,450
0 ,375
0 ,275
0,225
0 , 1 9 5
0 , 1 5 4
0 , 1 3 2
0 ,  1 1 6
0,093

0 ,077
0,066
0 ,059
0 , 0 5 1
0,046

0 , 6
0 , 5 4
0 , 4 5
0 ,33
0 , 2 7
0 ,222
0 , 1 8 5
0 , 1 5 9
0,  139
0 , 1 1 0

0,093
0,079
0,069
0,052
0,056

0 , 8
0 , 7 2
0 , 6 0
0 ,44
0 , 3 6
0 ,296
0,254
0 , 2 1 8
0 , 1 9 1
0 ,  152
0 ,127
0 ,  109
0,095
0 ,085
0,076

l , o
0 ,90
0 ,75
0 ,55
0 , 4 5
0 ,37
0 , 3 1 7
0 ,272
0,238
0 , 1 9 0
0 ,  l 59
0 , 1 3 6
0 , 1 i 9
0 , 1 0 6
0,095

l , l
0 ,990

0,  E25
0,605
0 ,495
0 ,407
0,349
0,308
0 ,270
0 , 2 1 6
0 ,  1 9 0
0 ,  1 5 4
0 ,  135
0 , 1 2 0
0 ,  10s

l , 1 5
I  ,035
0 , 9 e 3
0,633
0 , 5 1 8
0 ,426
0 ,365
0,322
0 ,282
0,225

0,  lg ,3
0 , 1 6 1
0 ,  1 4 1
0 ,  1 2 5
0 , 1 1 3

1 , 2
I  ,08
0 , 9 0
0 , 6 6
0  ,54
0 ,444
0,3E0
0,336
0,300
0,240

0 ,200
0 , r 7 1
0 ,  150
0 , 1 3 3
0 i20

1 , 2 5
1 , 1 2 5
0 ,93S
0,69E
0,563
0 ,463
0 ,396
0 ,350
0 , 3 1 3
0 ,250
0,209
0 ,  1 7 9
0 , 1 5 7
0 , 1 3 9
0  r25

(o6oenaueHr{f cM. nnrue).

6) .[nn paftouon Vxparucxofi CCP .nyvulue pesyrlbrarbl

aaer QopMyna A. B. Oruescxoro, yqnTblBaloulaff MecrHble
oco6euHocrn [18], [19].

n) finr MarIbIx soAoc6opos (npu F -< 100 rc22) oflpeAe-
JIeHr4e MaKCr{MaJIbHbIX paCXOAOB IVIOXHO npOI{3BOAHTb UO

Sopir,ry"ne Hayuuo-r'exHlir{ecKoro I(olvI,HT€T? HKnC
(E. B. EnHsHqr u f.  A. [y6e.ruP) l7]:

Q ' n u * - C a F , (  l3 -49)

r.qe C - reorpaQuqecxuft napaMerp, onpel.erqeMrtft no
KapraM usoar4rlvr ir  (Snr. 13-14 n 13-15);

o -'xoa$Srquent, onpele.nseurtfi ro ra6n. l3-8 14
l3-g B 3aBlIcI,IM'ocrl'I oT yKJIoHa peKll H .1JII{HbI
,6accef tua;

F - n.nouraAb BoAoc6opa s Ku2.

B 3aBHcHMocrH or BoAonpoHuqaeM'ocr.I'I noqBorpyHToB
[poH3BoAHTcfi yMeHbIIreHHe Q-r* ao 500/o r1 B saBI'IcHMo-
crH or Jl€cucrocru rc 20olo (npn F)20 rc'u2).

flpu MaJIo BoAcnpouxuaeMblx noqnax (xupuax rJIl{Ha'
cKaJra H T. n.) trorly'cKaercg uoBbIIIIeHH€ Qmax a,o 20010.

PacxoElr, Bbrrru,cJr'eHHbre no $o.prr1';re ( 13-49), HMeror
o6ecne,JeHgocrb npr{MepHo zok.

["rrr n'epexo.{a K Ap}/rt{r,l o6ecneqenHocrqM Mo,111Ho BBc-
4utr xooQQurlueuru corJTacHo ta6;r. 13-10.

Ta1ttuqa 13-10

llonpanouxute npu6Jrr{xeHHbre xoe$Snquenrbr
K o6ecneqenHocrH

6esosepuux peK MoxHo np,uMeHflrb Sop-

0,2BH.1F
Qmax: ,  (  13-48)

O 6 e c n e q e n l $ c t t  a  g 6

Paftouu
Enpoueftcxofr
q a c r u  C C C P

3arraAssrf i ,
Ce repo -3a -
na.qHnrf i .
I-lenrpa.rrr-
nulfi
lOxntrfi

0 , 3 7
0 , 2 3

r) .{,pyrue $oprray.rru. Kportre Soprrry.rr, nepequcfleHHblx
B ttn. (3), <<6> H <<B>, HMeercrl pflr BeAoNfcrBeHHbIx (ua-
npl4Mep, [opI{HI4, MnC), Koropbrr{H Mo)KHo noJrb3oBarbcfl
TaK)I(e npH pacqeTax npHMeHHIeJrbHo K ycJroBI{nM Hx pa3'
pa6orKn.

,4810,42
,3410 ,28

o t
44

0 ,
0 ,

/ U
60

10,
i0 ,
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E2

Q u z . 1 3 - / 1 1 .

ttg 52 ,56 60 6V

Kapma usonunurt JLuBHeso?o rcoeS$ur4ueuma S a
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l3 -? .  MHHHmATbHbIE PACXOAbI

flpn HanHqHH HeflocpeAcrtseHubtx AaHHbIx,u,JtITenbHbIx
Ha6.nrcleur.rfi MI{HHMaJIbHbIe xapaKTepnble pacxor,bl o[pe-

Jlenflorcfl no gruM AaHHbIM nJllt Ha ocHoBe xpunux o6e-
cIIeqeHHocTH.

flpll HelocraroqHocrtr tlrtt orrcyrcrBuu sa6lrc,(enufi ut'I-
HHMaJIbHbI,e paCXOlIbI Onpe.ll.eJlflloTct n0 aHaJIoruH co
cxoAHbrMH peKaMH HJIu no'npu6nuxeHlloMy Meroay H. A.
AuroHosa (ffl,I) H .u,p. [3].

MunuuanbHbre M.AyJIH:

a) ,qts JlerHero MHHHMYMa

Mtr :Mo ' , ' (o ,s rc ,o35-  n  
l '  

) ,  
( lB -50)

\  l t t + r  t

6) AJIfl 3I{MHero MSHHMYMa

flpr.r onpeaereH'HH MHHrHMaJrbHbrx pacxoAoB Heo6xoAutuo
yqrHrTHBaTb BO3MO)KHOCTb sB.[eHHq flepecbrxaHHq I{ npo-
Mep3aH'r{q (Q min :0).B ceBepHbrx, ceBepo-sanaAubrx, 3a-
nallubrx 14 ueHrpanbHblx paftoHax Enpoueficxoir qacru
CCCP Moryr rrepecbrxarb H npoMep3arb peI{H c nJIoIqaAbIo
6accefiHa ao 50-500 rcnz, a HHorAa u 6o.rree; B crenubrx,
rcr(Hbrx pafiouax Moryr nepecbrxarb perrr.r c 6acceftuaur
Ao I 000-10 000 rcuz, a I,rHorAa H 6onee; B ceBepH,brx
pafionax Crr6rarpu flJlouraArr ilpoMep3arorurrrr\ peK Bo r',.ri!oro
pa3 6o.nrure [9].

I3_8.  SHMHIIP PE} I (HM

3uruHnr"r pe)KHM IroAJre)Ki{T Ao[roJrHHTeJrbHorM] I{gyqeHliro
14 OOBeIIIeHTI{rc Ha OCHOBe HenOqpeACT'BeHHbIX AaHHbIX Ha-
6;rrcleHufi H JlrHreparlpHrbrx'HcroqHr{Ko,B. O6nquo Heo6xo-
AHMbr cBeAeHHfl o6 ypoBH"fix 14 pacxoAax BoAbr; xapaKTe-
pHcTHr{u oceHHero rI ,aeceHHeFo JIeAOxoAa v JIeAocTaBa;
AaHHbre o uyre, AoHHoM JIbAe, 3axopax H 3aTopax, o Jre-
Aflr.roM noKpoBe, npoMep3aHHu peKH r{ rlp. flpn orcyrcrBnu
HenocpeAcrBeHHbrx AaHHbrx Ha6npAesnii ro.nuluHa JrbAa Ha
peKax onpeAeJrrercfi no Qopruynau EuAuna-EeloroHs
l7), i9l:

a) npa HaJIHT{I{I{,q,a,Hnhrx cpeAHecyroq,Hbrx reMneparyp

d a : 2 (r3-56i

6) rlptl EI;TI4IIHH nauHbrx cpe.rlneMecsqubrx reMrreparyp

o a : l r { E  r ' r r + z , Y  , (r3-57)

rle bn-ronur.rua nbAa K KoHrIy pacqeruoro flepuoAa B
cil;

s , 0
L tc - cyMNra cpeAHecyToqHbrx oTpHrIaTeJrbHbIx TeM-

neparyp BoAyxa sa pacuerHuft nepnoA c Ha-

r 
qaJra llepexoAa cpeAHecyrorlHblx TeMneparyp- qepe3 0o;

X tg - cyMN{a cpeAHer\.tecsrlHblx orpaqareJlbHblx reM-

ileparyp BosAyxa sa pacrierHttft nepuo4.

13-9. CTOK HAHOCOB

Cnoco6u onpe.u.eJleH14tr pacxoa()B B3BeijleHHbl.Y nirHHbIx
(n. i reroruux) n pacreopeHHbrx HaHocoB YKi i3Sr{br  ts  (1,  12-6

rn.  12-
f lpu xanuql.jri 3HaquI'g'ibrroro ql4c.na H3t!tepeHHbIx pacxo-

IIOB TTaHOCOB yCTaHaBnrtBaIOTCfl COO'rBeTCTByIOIIII,e KpHBHe

3aBACIiMOCTH paCXOAOB HaHOCOB OT paCXOAOB nOAbI H

crporrcfl KaJleHAapnue npatpuKr't croKa (ruaporpa$u) Ha-

HOCOB 3a pqA teT.
flo arnu H {pyraM ranHbtr\r o,ItpeteJrfltor ronoBbl,e K'oJIH-

itecTBa 83Beu]eHHbIx, trJHHblx H pacTBopeHHbIx IIaHocoB
(Ru"u ,  R ou",  Ro),  cpe-tHeMFroroJterHne v xapaKTepHble

BeJrr.rqr{Hbr a np., a raKx(e cyMMapHbtft ctox HaHocoB

n) aar cpe,4HeMecflrrHoro MITHLI,MyMa

Ms:r* ' t ' (o,63 Fo'035 -

Mc : r*'t '(o,68 Fo,o35 -

( 1 3  - 5 1 )

(r3-53)

(r3 - 54)

(13-52)

3HaqeHHq napaMerpoB f,r,  f"  u f .  Ha-Ko1sr tro KapraM
(SHr. 13-16, 13-17 u 13-18); b -npoueur osepnocra.

KoeQ$uuuenr BapHaTIHLI:
a) n.rra .rrerHr.rx MhHliMyMoB

Cr,  :6 .0  C3,  ;
"lt ' uo

6) ans 3rlMnux MlrHnMyMoB

C" ,  : 4  0  C ] :75 .ug '  ao ,

r) 4.rra cpeAneMecflrrnbrx MHEBMyMoB

' r " : 2 r 5  C L ' '  , (13-55)

rze Cr- - xoeSsaqr{eHTbr Baprdaqr{H roAoBoro croKa.
0  

- -

nls sr.rMHHx Mr{HHMy,MoB npn Cor.-<0;30 cJrery€r npn-
HI'tMarb CrO; npu C o" or 0,30 lo 0,40 - .rtnfl 3HMHHI.
MHHHMyM.OB H Cs":( 0,30 lnn cpe4H€MecflrrHbrx MItHraMyMoB
MolI{Ho npHHHMarb Cr:Q roJIbKo B ltcKnroqr4T€Jrbnbrx cJry-
qafix, KorAa rpe6yerca npH pacqerax npeAycMorperb ca-
MbIo rpafinue, ue6.nanoupHsrHue BaprlaHrbl. flps ApyfHX,
6olee BbIcoKItx, 3HaqeHaflx C, Lnn sIIMHHX H cpeJ1ne{yr€-
CqqHbIX MI{HHMYMOB H ffP'T4 BCEX 3HAqEHI{flX AJIfl f iETHHX
MHHHMIMoB Mox<uo rtpaHxMarb Cs:2C a.

flpn onpeAe;reHLrt MHHr4MaJrbHbrx pacxoAoB MaJro Hc-
cJIe"qoBaHHbIx Lt HeHccJIeloBaHHbrx FeK, e oco6eHHOcrH
MaJrbIx, o6qgarentHo rtpHMeHffTb Meron aHaJroroB. Oxc',H-
qATEJIbHOE SHAqCHI,IE BEJIHIII,IH CJIEAYET NPI,IHUMATb HA OC-
H,OBaHIIH AeTaJrbIIofo aHaJIH3a pe3yJrbTaToB pacrteToB lro

PAsIHIIHI'IM METO,4AM, NPHqEM OCO6.OC BHHMAHEC .4OJIXHO
6uru o6parqeno ua $usnrco-reorpaQuvecxne ycJoBDrq Hc-
c.ileAysMonr paftona.

R p-  Ha3b lBaerCs xHMI ' IqecKHM CT0KOM.

Ec.nu HMeercR o-qHH cpeanufi  roaosofi  pacxoA HaHocoB
,s j ,  o"r.uuautnt? cpeaneuy FonoBoMv pacxoAy B,orAbl Qt,
To, o6oguaqas qepe3 Qu cpelnafi MsororetHHft pacxoA
Bo.u,br, Mo)KHo onpe.4eJlnTb npu6auxenuo cpeAHHfi Muoro-

.neTnufi pacxon, HaHocots So IIo Soprr,1y.rre:

R : R " r " * R o o " * R o
TaePanfi croK 

R,:Ress*Roon.

e - gss'-
v(r - 

Qi

(13-58)

(13-5e)

(13-60)
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flpu orcyrcrBHu Ha,6.nrcAenrfi cpelHuri lr,uoro.nemrufi
croK B3BetrreHHrilx HaHocoB rvroxer 6um npn6rtrxeH,Ho
orlpeAeJreH no Kapre HsGlIHHHfi cpeaueri rq4oeofi MyrHOcrH,
coctasaeuuofi f. H. IIIaMosHl'i (Snr. l3-19) (cu. il7l,
t24l\. /.

II,pa orpaHHqeHHoM KonuqecrBe H3MepeH,Hbrx pacxoAoB
pacTBopellHblx HaHOCOB BbrrrHcfleHHe CTOKa'HX BOSMO)KrIO
JIHlub nyreM fiocrpoeHfia npn6.nuxeusori xpunori cBflsH pac-
xoAa coJreil- (nau nJrorHoro ocrarKa U neln) c pacxoAoM

lgAbl (U=f (Q)-rHApoJloro-xnMl,IqecKar xapaxrepucrnxa).
(pusbre U:I(Q) qacro flBlfllorcq ycrofiullnuur.r B Mrro-
roneTHeM pa3p$e, nogToMy HHorAa \ilfl r.rx nocTpoeHrrfl
Moryr 6uro HcnoJrbBoBaHbI aHaJrH3br H pa3Jrr.rqHbrx .rrer
na6.rrrcAeur.rfi ([l], [8]).

[Ipu pacqere ganrrelnfl, BoAoxpaHr4rrau\ npuHuMaercfl
ToJrbKo croK B3BerrreHHbrx H AoHHbrx HaHocoB (Ro.u*Rno,,).

I 3 - IO .  OCHOBHbIE  OTT IETHb IE  .U .OKYMEHTb I

OcHoeHbIIuu orqerHblMu Aot(yMeHTaMH no rlcAp,oJr,oruqe-
cKHM paCrIgTaM ffBJIqKlTCfl:

AJlfl, T€XI{.LIKO-3KOHOMLIq€CKO|O AOKIIaAa - rI4Ap'OJI,o,r}Iqe-
oKafi  xapaKTepHcTI{Ka, cocTaBJrtreMafl I Io MaTepI4aJIatu LIMe-
IoulHxcfl paspa6oroK r.r no Jrr4TeparypHbrM raHHFrM; B ,or-
AeJIbIIbTX CJlyqasx. Korla MaTepaaJIoB HeAocTaTorrHo, npo-
u3BoAurcfl cneqHaJrbHas o6pa6oma ruApouerpnuecxax
na6.nroleHv fi no crBopaM, 6nnxafunwu K HaMeqeHHbrM
crtsopaM coopyx<euufi;

AJrff IIpOeKTHOTO 3al.aHnfl. n TeXH,EqeCKOTO flpOeKTa -
rHApoJIoruqecrufi oqepK, cocrasaqe[{Hfi rr,o,Marepr.raJra]\4
HenocpeAcrB,eHHbIX s a 6.n rcAegsli c ncnotbgoB aH lreM -[a HH brx
Bcex lrpexrHux npopa6oror.

l. [IporparrlMa ruApoJrornqecKofi xapaKTepucrnKu

B ery nporpaMMy BxoAsr:
a) o6utee oflHcarrue peKH H ee 6accefiHa; 6) KparKHe

KJILIMaTHqecKHe AaHHbre; n) ruApoJrorurrecKas ugyqeg-
Hocrb; r) HopMa croKa n pacnpeAeJreHue croKa no ce-
3oHaM B xapaKrepgbre roAbr (raaaosoAHufi, cpeAHufi,
MHoroBoAnufi); A) MaKcHMaJrbHbre r.r Mr.rHHMaJrbHbre pac-
xoAbr; e) aua.nusu xr.rMuqecKoro cocraBa BoAbr, x) oco-
6ecrgocra pe)KHMa peKH; s) .ucrroJrb3oBaHrrbre MarepuaJrbr.

O6rerlr 3anr.rcKr{ - 15-25 crpaunq MaruuHonrcHoro
TEKCTA.

/ I 1 4 T E P
1 .  A a e K H H  O .  A . ,  K  n a y u e n t r c  K o n u q e c r B e H H b l x  s a s u c n u o c r e f t

ye_ry4y xrHepann3auneft,  nonsbrM cocraBoM lt  BorHbrM pexr{MoM peK
CCCP, Tpynu FlH, eun. 25179, Fua,poue'reons.u,ar, 1g50.

2 .  AaeKt lH O.  A . ,  Ocnoebr  rn , [poxuMr , ru ,  fua ,poy ' lg1eousaar ,  1953.
3 .  A H T o H o n  H . . i l . ,  M a s n u a a u r u f t  c r o r  p e x - E n p o n e f t c x o f i  , { a c r n

CCCP, Tpyau HhI4fMC, cepne lV, sun. 2, f f l , l ,  InapoMereoHs.u,ar,
r941.

4. A n o Jr Jr o e B. A., V,{eHr.re o peKax, us.u,. MocxoBcxoro rocynap-
crBeaHoro yHHBepcnTera, 1952.

5. E .rr H 3 H s r E. 8., flplrnarsre e CCCP Mero.u,bt pacr{era MaKcr.r-
MaJrlubrx pacxo:toB Bo,u.bl g peKax, C6opnnr r,oKJra.lloB, npe,nc'rae.lenHux
KouNre'ry no yqacrnrc CCCP B Me)K,u,yHapo.u.Hbrx gHepreTuqecxax o6t-
e,[HHeHHqx, focaneprous.u.ar, 1951.

6. E .r H 3 rr ff r E. 8., Bo.u,Hue HccJre.{oBaHHR, Pevns.[ar, 1952.
7 .  E , n r . r 3 H r r r  E .  B .  n  f l o n s K o a  E .  8 . ,  H u x e n e p u a s  r n . u , p o J r o -

rur, foccrpofinsaar, 1939.
8. B o q K o B H. M., Boanas cpel la H HgMeHeHHe ee KaqecrBa npH

perynHpoBaHHH croKa rar Qaxrop aoaoxosqficrBeHHolo pacqera, Tpyau I
coBen{aHns no penyrrgpoBaHHro croKa, Hsa. AH CCCP, 1946.

9. B e r n K a n o s M, A., fNa,ponorHfl cyml,r,  fu.u.ponrereousaar, 1948.
10 .  BeJrHKaHoa M.  A . ,  Boa,ur , r f t  6a .nanc  cyrua ,  fn ,u .po t re reougrar ,

19,10.
11. |OCT 399948. Pacuer MaKcuMa/rbHbrx pacxolloB BoJIH per, 1948.
12 .3a f ixon  F .  . [ . . ,  Cpeaunf i  c ro r  H ero  pacnperer re r i i le  B  rony  Ha

TeppHropHx CCCP, I-napoirereous,(ar, 1946.

2. llporpanrnaa rHApoJrornqecKoro oqepKa
, 
B ery nporpaMMy Brurroqarorcfl: a) oporpaeuff, peJrb_

eQ, . reo.norufl, reoMopQoJrofus, ruAporeoJroruff, ruApo_
rpaQHqecKaf cerb, noqaeHuufi H pacrHTenbHbrri rroKpoB;
6) rxApoJror'HqecKar H M,eTeopoJrofuqecKaff H3)n1sgs6cro.
oIIeHKa HaAOKHocTH rxApoMerpgrrecKr.rx AaHHbrx 14 eu6op
pacqernbrx crBopoB; u) r(JrHMar, TeMrreparypa, BJrax(_
HOCTb, Aesuqnr BJra)KHOCTH, OCaAKI{, UCnapeHHe, Berep;
r) xapaKTepr.rcrtKa peqHorl cerr.r u pelKr,rMa per(H; ilHTa_
HHe, ypoBHH, pacxoAbr, pex(HM croxa; 4) croK 3a flepaoA
na6lroleHurl; aran'us AaHHbrx 06 ypoBHrrx n pacxo4ax,
nocTpoeHHe KpHBbrX pacxoAa; noAcqeT cToKa; aHaJrr.r3 pe_
3yJrbraroB noAcqera; e) napaMerpbr roAoBoro croKa;
HopMa croKa; xoeQ$uuHenr Bapvauar H acHMMerpHH;
npHBeAeHHe K MHoroJreTHeMy nepHoAy; KpHBbre o6ecne_
seHHocru. pacxoAoB; )r() BHyrpHroAoBoe pacnpeAeJreHHe
crora; s) MaKcHMaJrbgbre pacxolbr; npr.rBeAeHHe r{opor_
KHX pflAoB; ycraHoBneHHe Q-"* pacqerHoft o6ecneqeguo_
crr{; u) __ MHHHMaJrbHbre pacxo,[br ("rlerHne H sulrluue) ;
x) suvrnnfi pexuu; {arbr saMep3aHus ,H BcKpbrrufl; roJrqr{-
Ha JrbAa; fJry6HHHbili _.rrea (uyra, Aounufi JreA), 3a)Kopbr
r{ 3aropbr; Jr) rBepAbrri croK (eseeureuubrx H AoHHbrx Ha-
Hocon); u) xuMr{qecKufi cocras BoAbr H croK pacrBopeH-
Hbrx HaHocoB; nporHo3 HgMeHeHLIfi xLIMHTIecK'oro cocraBa
BOAbI; H) SaKJIIoqeHI,Ie H IIJIaH AaJIbHeIluux HccJIeAoBa.
nui l ;  o) HcnoJrb3oBaHubre MarepuaJru. O6terr l3anHcKH - oT
40 ao 80 crpauurr MarrrnHonHcHoro reKcra.

3. OcnoeHnre rpaQnrrecKue rrpr{Jrox(eHufl
K 3ANHCKAM

3rr.r npHJro)KeHHfl cocrosr r4s a) Kaprbr 6accefisa c
HaHeceHr{eM rpaHHrl orAeJrbHbrx eo4oc6opon, MereopoJro-
rHqecKofi fi rrdApono_fHrrecKofi ceTH, ocHoBrrbrx coopy)Ke-
Htlit (uearuu[, fAC, nJroTHH, BoAo3a6opoB, c6pocor

cToqHbrx BoA, rrlocron), cyulecTByroqux rr npoeKTHpye-
Mbrx; 6) npoAonbHoro npoQnnr peKH; n) rpaOHKa Hapa-
craHIrfl nJroIrIaAH 6accefina; r) rpaQnxon cpeAHecyroq-
Hbrx ypoBuefi ga xapaKTepHbre roAbr c noKasaHr..reM oTMe--
roK HyJrefi rpa$raron u Qas JreAocraBa n rreAoxoAa;
a,) ruaporpaQoe sa xapaKrepHbre roAbr; e) xpueux o6ecne-
qenHocrn cyrorrnbrx pacxoAoB; xr) KpHBbrx o6ecnerreHuo-
crH cpeAHeroAoBbrx rr MaKcHMaJrbHbrx pacxoAoB; e) KpH-
BIIX pacxoAoB; u) rpaQr,rroa Afifi noAcqera 3HMHero
croKa; K) rpa$uxoe, xapaKTepH3yrorrlux croK HaHocoB;
n) raAp.oJroro-xr{,MHqecKrix xapaKTepucrr{r(; nr) ra6.rqlu
yponnefi H pacxoAoB no ueony6nuKoBauHbrM AaHHbrM;
n) $ororpaQurrecKnx cHHMKoB.
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13. 3a f i  r  o e E. 4.,  Hcnapenne c^s_ox,Hoir uoBepxHocru rrpy.roB H

Marbi lx RoltoxpaHnrru_ur,-Ha reppuropnn CCCP, Tpyaur l fH, auir.  2t /ZS
I-napouereona.uar, 1949.

1_4._Kpgrrrri cnpaBoqHuK .nnc ru.u.ponolHqgcKr{x pacqeroB, no.u, peraK -
queir E. B. ErragHqxa, locaHepnougrar, 1948.

1 5 .  K p H q K r ' r f i  M .  H .  n  l \ 1  e H K e J r l  M .  O . ,  I n . n p o l o r r q e c K r i e  o c -
HoBbr peqHofi ruaporexHuxu, Hs.n,. Ara,aeuun Hayr CCCP, 1950.

1 6 .  J I y q u e B a  A .  A . ,  f l p a x r u v e c r a f f  r r i l l p o n o r n t ,  f u a p o M e r e o n i -
rar, 1950.
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1 9 .  O r H e B c r n f i  A .  B . ,  I n a p o l o r H f l  c y r r r H i  C e n r x o s r a g ,  1 9 5 2 .
20. l l  o Jr r K o a B. B., fxlpororrnvecxufi  aHa/rn3 r,r pacr{erbr, fxlpo-

MereoH3Aar, 1946.
2 1 .  C o K o r I o a c x u f t  [ .  J I . ,  I ' x - l p o r t o f g t { e c K g e  H  s o . { o x o g s f r c r -

BeHr{bre pacqerbr npH npoeKrHpoBaHHH rra,ryux fOC, fu,u,po,raereon3Adrr
1946.

22. C o K o n o B c K u f i  . [ .  JI. ,  Pe'{uofi  cror, furpovereon3n,ar, 1952.
2 3 .  < D e r o p o s  J I .  T . .  H c c a e r o s a H H r r  H  p a c q e r  M a K c i l v a l b H t r x p a c -

xoaoB cHenoBbrx nonosoaHfr pex Eeponeftcrof i  qacrn CCCP, Perylxpo-
BaHHe croKa, C6opnnx Jt 5,-nsa. Ara.u,euun nayx CCCP, 1952.

24. LU a M o B f.  H., Cror asseueuH,rx HaitocoB pex CCCP, Tpyau
fl 'H. sbrn. 20/74, i-ul.povereous1at, 1949.
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14-A. OElt tHE

I4 -1 .  HA3HAq EH I , I  E  H HXEH EPHO-
TEOJIOI-Hq ECKI4X H3bICKAH H FI

OcHoeHHIr,{ Ha3HaqeHI'IeM HHiKeHepHo-reoJlorHqecKI{x
'3ElCKaHHfi, CBflSaHHbrX C rHApoTexHHqecKHM cTpoHTeJIb-

=_ITBOM, flBJIffeTCq BCeCTOpOHHee leoJlorHqecKoe u3yqeHHe

paftoHa coopyxeutlfi (n.norHu, RoAOxpaHI'IJIHIU' AepI{-

BaIHOHHbIX KaHaJroB 11 Ap.) c [€.r-rbro o6ocsonasl{fl IIpo-

eKTHpoBaHHff H nporHo3a rex H3MeHeHHfi, Koropble Moryr

npOuaofirra B reoJlof tIqecKgft o6cranoexe nOA BJIHf HI'IeM

crpouTeJlbcrBa coopylKeul'If i u Hx al(cnJlyarauula.

l lpu HH)KeHepHo-reoror l4qecKnx H3bIcKaHHsx ocBe-

IUaIOTCq:
a) o6uue $usuxo-reorpaQuqecKlae ycrloBu.q (pe.lrleQ,

KJrHMar, ruAporpaSnn, gJIeMeHTbI rHApoJIofHI{);

6) reonoru.reCroe cTpoeH'e (crparurpaSuR, JIHT.JI.-

IHg ,  TCKTOHHKA) ;

cBEAEHVTfl

a) reovopQo,nornuecxne ycrIoBHr (crpoenue pe.nreSa
H ycJIoBHr ero $opunponaHut) ;

r) rnAporeonorl4qecKne ycaoBnfl;

A) Qnauxo-reoJlorfiqecKl4e sBJleHHfl (onolsnu, Kapcr,
npocaAKr{, ceficunqnocrb I{ I,P.);

e) Qusnxo-trrexaHnqecKlle cBoficrBa ropHblx nopoA;
x) ua.rruuue MecrHblx MHHepaJIbHbIX crpoHTeJIbHbIx

MaTepHaJIoB.

I4-2.  OCHOBHbIE TEOJIOI-HTIECKHE

H HF IXEHEPHO.TEOJ IOTHqECKI , IE  NOHf lTH f l

H OIPEAEJIEHHf l

OcHoeHHe reoJlofgqecKI{e fi I'IHx(eHepHo-reoJIorHqecKge
rrOHfiTHfl L4 O1rpeAeJIeHI{fl, 3HaHHe KOTOp6IX ueO6xOAtltyto

AJrfl noJIb3OBaHHff MaTepHaJIaMI,I HHX(eHepHo-reoJIofHqe-
cKHX l{Btilcrannfi, npuBqAeHbt e ra6.n. l4-1 +- l4-8.

l .  Cxenla crparHrpaQuuecxoro Aef leHHq 3eMHOi{ KOpbI

Ta1nuqa I4-l

Cucre.ua
(nepnol)

u e r e e p -
T H q H A f f

0

Or.q.er
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Meroeas
cr

BepxHuf i
C,,

f lp t 'c  (uer)

D,arcrcuit
Maacrpxxrcxsf i
Kounaucruf i
Cauroncxur i
KoHuqrcrHf i
TypoHcxnft
CeHouaucxnf i
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Anrucufi J
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cr,

H e o -
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cr)

E
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HOCTb
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Ilpodoatcenue ra6n. 14-l

F

Ei

Cucreua
(nepuol)

Keu6pnf i -
c K a  n
Cm

Or,u.e.n
(rnoxa)

Bepxu l l i l
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Cucrerraa
(nepHo.n)
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30:"f cKafl
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la€rhcxufi), ,U,lrenposckl'l tPxccxs*) D Barrsftcftnil (BlopMcK n) epycbll
l - B cooraercranr c HasBeH sxn ,ropcxtt 6accenHoB, Aanplxepr .rn,|

( paloflax !o prssoMy. B 1a6n, l4-2 ngtBelcEa cxeraa aeJlenu Inrl

Ta1ttuqa I4-2
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=
a)
F

R'

E
q)
F(,, t lpyc ,  ropu3or l r !  c lo f i  (eex  n  npe:u l )

I
I

- l
d l

0 ) l
- l

Orae.n
(anoxa) f lp) 'c, ropa3oHr, c. lof i  (nex u npevn)

Kaparancxnf iIO ro-sa naA-
nan  ) / xpan -

H A

uepHoe

MOpe
K acnuf icxoe

MOpe
Bropofi  cpe{H-
3ervrHoMopcr<rafi t {orparcxnft

0)

o
L

E

o

I- lolrancxrrfi I Bepxu"fi uaftroncKHfi
JIeuaHrHn-

cxt t f t

t{ ayluucxHft
fypHficrnfi

Tauascxr.tr?

AnurepoucKufi
AxqarHr rc rx f ic,

o

tr

Xaprxoncxnf i

KynauHnq-"r 
I

KnuuepuficKufi[

f lpo4yrrHBHafl
TOnIIla

ApuannpcKas
C B H T A

c)
o
(r)

bo

c)
L

o

l_

Knencrnf t

Huxnuf i  uaf i roncruf i .
Xalyucruf i .  Bepxnue Sopa-

mnuu$epoBbre cJror:
Bepxnnf i  KoyH (rcro-nocrou-

Hmfi  Kanras)e
q)

t-

o
o)

F .
E
6

it

t-
o)
q

F
f l o s r H q e c K r . r f i

t\

s
t<
0.)

F
Eyuarcrn i r

lOro-sanaA-
u a a  V r p a n -

H A

Hnxune SoparrruHuQeposnre
cnou. CpeaHnf i  n uuxHnf i
KoyH (roro-nocTo rrEbrfi
Kanxas)

Cenepnnf i  H Bocror{Hbr i i
Kaeras.  t lepHorrnopcKoe no-

6epexte

M e o r H q e c r n f i

C a p u a r c x r i i

KaHescKur i

c)

E

o
q,/
l;
Cg

K a n x a s )
f lecrpounerHaq cBHra

recraH)K o H K c K u f t



H
n

TJIABA TIETbI PHA,qUATAfl . HH)KEHEPHO.TEOJIOTHqECKH E II3bICKAHHfl
409

2. Cxervra AefleHHc nopHbrx nopoA no reHerHqecKHM rrpH3HaKaM
Tafnuqa 14-3

OcHosH bre reuerr.rqecKne no,[pagAeJreHHfl

Oca.u,oqgule nopo,rtbr, o6pasc-
BaBlUHeCB nyTeM OCa)KJleHHf l  H
HaKonJreuHf l  MeJrKHx pas4po6-
JIeHHbrx qacTHrl B MOpCKT.IX H
KOHTI , IHEHTAJIbH b IX YCNOBHf l  X

Xapaxrepncruxa

O6.rrol loqHnre (rep-
pHreHHb te )

faaeqsnxu n KoHrJroMeparbr .  [Ue6esu u
6pexvr . rn .  Iecxn v  necqaHHKr. r .  AaenpHTbr  H
areBpoJrHru (nu laeBarbte nopoAbt  Hecr IeMeHTH
poBauHbre H cr reMeHruponanuue)

f lnuucru le I -ansn,  apnHJIJtHTbt,  rJIHHHcrble craHIIbrMopcrue

Xnuuqecrne H op-
raHof eHHbre

K a p 6 o i r a r b l  :  H 3 B e c r H q K H ,  M e J l ,
Me  p reJ IH

Cnlnrarr t  :  Al taror \ {HTbl ,  TpeneJr,
f  a ron4u:  raJrnr r {T  ( raueunan

B H H H T  H  n p .

, I IOJIOMHTbI ,

onoI(H
conb), cr.rJrb-

Kournnes-
TAJI  bHbIC

14anepxesnbre HnH MarMa-
THrIe CKIre nopo,(br, Bo3Hr.tK-
tuue Hg MarMbI .  nocry I IHBulef t
B BepxHHe Bonbr ser{Hofi  Kopbt
c  6oaurunx ray6nn

fay6nunsle
(uurpysun-

HbIe)

I,IsrHnur He cs
(sQQyeun -

nlre)

Kucarte
(co,rep-
xaH l Ie

SiO,
6o.ree
6 5 %  )

I 'pannru,
rpaHoAHo-

pHTbr

J lnnapnru ,
KBapueBbre
nop$rapn

Cpe.u,nue
(coaep-
xaHI {e
sio2

52-650/o)

Cneuuru ,
AHOpHTbT

Tpaxurul ,
$ o u o a u  r u ,
oproQupur ,
aHAe3HTbr ,

AauHTbr, nop-
Qnpurut

OcRos-
H H E

(coaep-
) I (AHHC

sio2
40-52% )

.4Ha6asu,
6aga.n uruI.

ropOHp14rbl

Bspstensre
( ryQo-ne-
ne.nnnue)

f lponyrcru ByJrKaHHqecKofo H3Bep/KeHHn:  pb lxnb le-J l  a i ln ru tv .  Byn- l
KaHt . t qe i x r r f i  necoK  H  reneJ I ;  cueMeHTHpoBaHHbIe - r y$n ,  neF rsa .  no  co - l
c raBy ar raronnqHst  uy6raHHhrru n  [ r3J l r . rBr r rHMcs Mar ] rarHqecKr . tM nopo. r laru l

Mera vopQuuecr<ue nopoAbr-
L I3Bep)KenHbre  H  ocaAoqHHe
nopoAbr,  o6pasonaBrxHecr uoA
nos,(ef tcrBHeM 6oauruoro Aae-
reHHH n BbrcoKof i  reuf ieparypbr

I 'sef icur, aru$u6c.rntsr, Snr.nurbI, cJIaHIrbI-xJIopfiToBbIe, TaJIbKoBbte,
KBaprrHTbl, ruefi  cotcBapqHTbI, MpaMophI

C,'l loA,, HbI" , Ap.;j

rHuercrcs  pa3rur rHHe reopun npoHcxox.u .egns  .n€ccos .  Soronas  reopnf l  TpaKTyer  ux  o6paroean l {e  KaK pe3ynbrar  reare , ' rbHocr l . I  Berpa.

t
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3. Ocnosnste THII i l  TeKToH!, tqecKHX AnnxeHuf i
aeruHofi Kopbr

Ta1ttuqry l4-4

HagsaHue Xapaxrepncruxa
I

4. B"Aot HapyueHprf i  e 3aJreraHHH
(.u,Hc. loxaqnu )

nopHbtx ropoA

Ta1nuqa I4-5

HageaHue Xapaxrepac rn ra

Snef ipore-
I I H q C C K H E  ] 1 B U -
x ( e H H s

I- locronHso nporeKarcr.uHe BeKoBbre
ro le6aHss.  3axnarunarcr  6o luurne
yqacrKr . r  seN{uof t  Kopbr .  OcnonHof i  { rop-
rtrof i  AsraxeHHs f l  BJfl  eTCf BepTHKaJrbHOe
(nrepx u nnua) .  MarMara. {ecKaf l  Ae-
f lTeJIbHOCTb npoflBIf leTcq lre BCerAa

Cxaa l ra ,  o6paueHna f l  Bb rny -
KJrocrbro BBepx (cnoa)

Craa4ra,  o6pau- tesnac Bbt f ly -
KJr_ocrbro nuua (uyar4a)

Kpuat r  cKJra. (Kr . r  cHMMerpHq-
Ho pacxoAf l rc r r  or  f lApa ( "ep_
urnuu) K ocuoBarruro

Kpnarn cKJr aAK rr napaJrnen b ur,r

Oano6oraff KoneHqarafl  cKnaA-

f lepelreuteHue nopoA rro rpe_
IqHHe BepTI{KaJrbHo uJ]I{ HaKJroH_
l ro  K ropH3oHTv

floaHsrue nopo.u Me)r(Ay ABy-
nlff^ Tperr1rratr,vr H)tu c6pocarrla

Onycrai lue nopojl  r , lex,u.y aay_
l lr f f_TpeuIHHaMH HJIH c6pocanu

f lepe lanxeHr4e (Ha4sr l ranne)
nopoA no [oJrorHM BOJTHLICTbIM
noBepxHocrf l I ,1

Tperquulr,  Bo3r{HKrrHe B pe-
3 y n l T a T e  T e K T O H H q e c K H X  A B H _
x;eHnft.  PaccexarcT ropHbre no-
po,[,hr Ha 3HaqLITe.[brrvrc Irv-
6uuy

Oporennue-
cKHe,[BI{) I (eHHfl

O6yclon"rrr.rBarcT cJroxrrbre Hapyue-
Htlf f  B nepBoHaqaJrbHoM 3aJlefarrHH CJIO_
eB ropHblx  nopo, (  ( , tncroxaqun)

f lnnxenuff npoxcxo]Irrr no AByM rra-
npaBJreHHsM :  rOpH3OHTanbHOMy H Bep_
Tr.rKaJrbHoMy H Cor;poBoxAarcTcfl  aK_
T H BHbrMr,r MarM arHqe cKr.rMri npoqeccaM H

OcHosnrre $asur  oporeHHr{ecKHx
AsuxeHr.rf i  B HcropHH 3er{nu:

l )  J IanpeHTbeBcKaf l -B Haqarre ap-
xe f

2) A,r_rnourcKaff-apxefi  -  nporepo_
soft

3)  KaaeaoHcKar  -B KoHr le  curypa

4)  fepquHcxaa (napacquf icxar)_or
I iHiKHeKaMeHHO-\ ' fonbHoro nepu_
oAa AO TpHaca

5) A.rrrnHficuas -B KoHue MenoBofo
H B TpeTr4qHOM nepHoAax

5. opueHT'poBorrHaq cxeMa paBAeJreHHs nopHhrx nopo.q no lrH}I(eHepHo-reoJrorHqecKHM rrpHSH aKaM
Ta6.nuua 14-o

f l  " r r p r K a T H B H b r e
A H C n O K a \ v H

(6es paaprrna
cnror r rHocrn caoen)
AurgxaHsaar

Cnuxa r {Ha rb

Hopva l rnaa
CKNAAKA

14eoranuaJrbHafl
cr{JraAKa
Qaexcypa

A n s ' b r o r r K T H B -
r r b r e  A H c J r o K a -

\ n u
(c paspsrriorvr
crurorilHocrn c.noen)
C6poc

fopcr

I-pa6en

H a lnnr

t

Texrosuqecr(He
TpetttHHbr

I t

0 5
f  e n e r n q e c i l r i r

Tan f lopo.I
M e x a H u q e c x a e

cno l i  c  rna BoaonponnqaeM ocrb X nuuqecxas croi . i rocrr OHgHqecraq c ro f txocru

C ra.nnssre
H noJrJr-
CKAJIbHbIE

nopoAbr

I, lsoep-
xreuuue. Me-
rauop$n-
r IecKne .  Oca-

.40rIHbIe
rBeplbre

f lpouuaa xecrKafl
cBf l3b 

.  Mex. [y 3ep_
rraMH (C[a.rrHHocTb
H Cr{eMeHTr. tpoBaH_
uocrr) .  He c)r(H-
MaeMbr .  l l pu  cgnn-
fe Aalor  cxo, '1.  Me-
xaHHr IecKHe cno f i_
CTBA 3ABHCf lT  OT
cTeneHr. l  BbrBeTpe_
JrocTr.r H TpeulHHO_
naroctn l

Bo.u,onpoHr,rua -
CIUIJ  TOJIbKO [O
Tper r {HHaM

I , lsnepxeuHbre cKaJrb-
Hbre npaKTHqeCKf i  He-
pacrBopHMbr, cPe.u,r.r
r roJrycKanbHbrx,  MeTa-
uop$uuecxnx H oca-
AoriHbrx HMeroTcff pac_
TBOpHMbre pa3HocrH

Cra .n rsue  npaKTH-
qecKn  HHepTHb l  r ro  oT-
HOl l rerrr4ro K BoAe; Hpy-
f iHO3epHHCTbIe H C";rO-
Hcrb re  paBHocrH o6 la -
Aalor  r roHHxeHHof i  l ro-
posocrofiKocrbro

I.rMe ro Tcq pa3t\rfl tq a -
yJu{Hecf l  H I \ , rOpO3O-
uecror i rne pa3r{ocrH

I  Cleryer HMerb B Bu,l ty, qro j le./reHae ropnbrx nopo,u,

I : JJ,.I T""ljl i"-?j; _11T ..1 : l_" I r.r cp ea a c K a .,r b H r,rx, M o ry r
Ha cKanbHbre t t  no: r 'cKf lJrbHbl€ ' ' . [ feTcq n sHaquref luHot i
6urr pasuoBH.*HocrH c .q,ocraroqHo surcoxoii-;;;;;;;;;;:

rrrepe yc.[oBHblM. cpeau
no38onf  Io f ieR uc I lonb-goBarb Hx KaK crpor.rrenb's,r:r uarep'ir an" coopil;;;; i.
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q €

Hagnanrre reo-
texHuqecxoft

rpynrrbl

I -eucru,{ecxrf i
THn nopoj l

M e r a H H , { e c x H e  .
cso i i c rea Bo.u .onpoHl ruaeMo crh X t t v r q e c x a q  c r o f t x o c r u Qrgu, {ecxa q  c ro l i r  oc tu

I I CsssHsre
H noJrycBrS-
HHe [OpOAbr

Hecnss-
Hbre nopoAbr

Oca.noq-
HLle  TOHKO-
AHCnepcHb le .

TopQ. I loqsrt

O c a a o q -
Hbre cbrrry-
qne

B cyxovr cocro-
Altylt't cxoAHbI c
NOIVCKATbHbIMI , I ,

BO BJIA}KHOM-TIJ IA-

CTH qHbI  H C}KI {MA.

e M b r ;  n p n  c A B H r e

AarcT nJracTr.rqe-
cKyro Ae+opMarIHro.
MexaHuqecxne
CBof i9133 pe3KO
MCHq}OTCf l  B  3ABH-

C H M O C T H  O T  C T C N C -

HH BJIA}KHOCTH

Cn.fler.{ Mex,u.y
SepHar \ {H ueT;  noA
AeficTBHeM cTaTr.r-
qecKof i  r rarpy3-
KH O6bI I IHO HC

c)KHMarcrcf l .  f lpu
coTprrceHr.rH cna6o
ynnoTHeHHbre pa3-
H O C T H  M O | V T  I a T b
6srcrpyrc ocaAr{y

Bo.r .onpou rua-
C I\IbI

Hepac reopHMb l ,  Ho
MOnyr coAepx(arb pac-
TBOpHMbre r rpHMecH;
pacTBopeHHe nocreJ l -
HHX 3aTpyAHeHO Cna-
6oia BoAorrpoHr{qa-
eMocTr , ro .  Pacrnope-
nue co le f i  B a€ccax
c roco6c rBye r  npo -
callKaM

Hepac reopHMbr ,
peAKo  c  npuMecb ro
pacTBopHMblx  cocraB-
nflrorrlHx

Ha6yxaro r ,  pa3Msr -
qa roTc f l  H  pacnnbrBa-
rorcf l  B BoAe; npH
3aMep3ar rL rH  Morv r
cr4Jr bHo yBeIHqHBa'r 'b -

cq  B  o6 rene ,  o6pa-
3y. f f  JrHH3br f i  npocnoH
nbAa (nyuuHl lcrste
nopo.[br)

. I Ieccu n f l€ccosn.[-
Hbre nopoAbr IIpH yB-
JTaIKHeHHH MOfyT Xa-
BaTb npocaAr(H

He  pas6yxaK l r  H  He
pa3MffnqaroTcf f  B BoAe

I I I

6. K.naccr.r@HKarlnq rro.(geMnbrx BoA

Ta1ttuqa I4-7

Tnnu no.u,genaunx
BO.ll

CoorsorueHae o6,racrn
DHTaHufl u o6aactu

pacrlpocrpaHeHHrr

Xapaxrepucfirxa
no Harropy

I- eo rroruqecK r.re yc JroBr.r rr
3a.1era H I{g Oco6enHocrt{ pe)r iuua

- I lounennHe,
ooJIoTHbre, B€P-
X O B O A K A

fpynronue

Connalarcr

To xe

O6racrr  pac-
npocTpaHeHnfl
6orrure o6.nacrn
NI{TAEHg

Heuanopune

,  HeHauopHbre
(HHOf. r la  c  MecT-
HbIM Hanoporrl)

To xeMexu.uacro-
Bbre rreHanop-
HbIE

f lovaa, noBepxHoirsue o6pa-
3oBaIIHs ; BoAoynopnft lr noxeM
cJry)r(aT Jrr4H3br H npocnoH MeHee
rrpoHHuaeMbrx rIopoA B 3oHe
aspauHn

3a;rerarcr  HaA nepBbrM or  t ro-
BepxHocrH Bo.u.oynopHbrM nna-
crox, o6brrrHo Ha ue6o.rrnurofi
n l y6v  He  o r  noBepxHoc rH  3eMJrH

Auaronu, rHbr  rpyHToBbrM Bo-
AaM, HO OTJIHqaTOTCf OT gI IX TeM,
qTo Bbrr r je  yPoBHf l  noA3eMHbrx
BoA HMeercfl  roLoynopnnrf i
NJIACT

Bonn BpeMeHrroro xapaK-
Tepa,  cBg3aHHbte c  BeceHHHM
CHEIOTAfl I IHEM HJI H AJIHTET bIIbIM

/loxLeM

Kone6auur  ypoBHs BoAbr  npo-
ncxo]f lT non AeficrBHeM Mere-
oponoruqecKHx Qaxropon.  fo-
AoBafl aMnnuTyJta xore6alruft sa
BOAOpa3neJrax He npeBbrrrraeT
2-2,5,r4, B goHe BJrr{sHHfl rraBo,[,-
I(oB peKH orpeAenfleTcfl  Bbrco-
Toft  n npoAonxuTenbHocTr-ro na- l
BoAKoB I

Te xe Qaxropu, rrro [ r  B rpyn-
TOB'b IX BO.d .AK,  HO BJIHf lHHE UX

MeHee Bbrpax(eHo
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Xaparrepngrura
no Ha8opy feoaorrqecrue ycnoBnq gareraHHc Oco6eunocrH pex{HMa

ApresuaucKHe Hanopuue -

np{_M€qaH}r€- flo xlpaKrepy. nyrefi llBnxeHBr rpynroBHe. Mexn4acroDHe x aprBr{aHcr e sorH nolpa3rersrorcf, Ha noF|oD[r€ x
Tper{[fHbre. nocrell|xe (TpeuxHHrre ao$r) B,.cBoIo oqeperb ,lelcrcr Ha co6crBeHHo rpeullHHHe, nracroBo-TperuLrxHd€! xapcroBo-rpeuxHHbre l
xunbfiHe. B o6nacrl pacnpocrpaHeHns BeqEofi Mepg,rorH nor3eMH[re Borbr notrpa:r[ersrorcs Ha nolxep3rorrrHe. Mex[ep3norHue r HatrMep3rorHr{e.
noIH rolirep3noTlrre q Mex eDsnoTHr,re oosqso xMercT Hanoptr6fi{ xapaxTep.

7. <DnsHxo-reoilornqecKHe flBreHHq
Ta6nuqa 14-8

Kore6anuf f  ypoBHr apres i laH-
cKLrx Bo.u, He3HaqHTeJrbIrbr N o6y-
CJIOBNCHbI  H3MCI IEHHf lMH ATMO-

cQepnoro ,u,aBJreHufl,  a raK)r(e
xore6aHprcMpr ypoBHc B l IpeHH-
pyrcur{x BoAoeMax H Bo.(oroKax

O6racrr pacrpo-
crpaHeHus 6orurue
o6.nacru nnrall.nfr.

OcHosnble rrpoue ccbr

I .  SHAorenHbre -  Bbr-
3brBaeNrbre BHyTpeHHHMH
C H J I A M H  3 C M N H

Haf inenosaHue H xaparTepHcrnr(a
ssrelrufr

ByaranuuecKue 143Bep-
r(eHLIq, ceficMuqecKl4e gB-

JICHHg

OcHosgure npoqeccbl

n)  aKKyMynsuuf l  -  or -
J I O X C H H C  l I  H A K O I I N E H H C

f iponyKToB pa3p.yrreHHs
nopHbrx nopo,u.

HauMeHoeaHHe H xapaKrepHcrHKa
f lEJ IEHUH

CySQoanf l  -  BbIubrBar IHe
(uexauuuecKoe)  H BblHoc
qacTHq H3 ropoAbr

K  apc roeue  f l  B reHnr  -pac -
TBOpeHBe H BbruleJIaqHBaHHe
roprrbrx  nopoA c  o6pasosa-
HHeM B  HHX XapaKTepHbrX
rbop r *  peaueQa  (eopou rn ,
yBarrbr  u  np. )  a  nycror  (Ka-
H?.r-IbI,  neUleprt)

, I l ,etpaaqua-pa3B eBaHHe H
repeHoc rpoAyKroB pa3py-
IrreHr.rfl ropHbrK nopoA rro,t,
ref icrsHeM BeTpa

fereHuq, cBc3aHHbIe c
se,rHofi  uepsroroft:  HaneAH
I , r  repMoxapcr  (o6pa3oBaHne
3ana.u,HH, BopoHoK, B pe3ynb-
Tare oTTa nBarus rrreps.iroru) ;
co lnQrroxqrr  ( teuenne cy-
rJrHHKoB,  cynecef i  H MenKHx
I iecKoB B pe3ynbTaTe oTTaPI-
BaHHfl Mep3JrOTbr H yBna}I(-
neHnn) ;  o6pa3oBaHHe  6ynpon
rryqeHHrr ,  rHAPolarKoJtHToB
l.r Ap.

I I .  SxsoreHsbre-06y-
CJIOBIHBAEMbIE BHCI I  H I . IMH

Qaxropar r ru  (a ruocQepa,
rHApocQepa, 6raocQepa ) .
PasAersrorcfl Ha:

a)  BbrBerpHBaHHe-pa3-
pyureHue H pa3pbrxJreHHe
ropHbrx fiopoA Ha IIo-
BepxHocrH 3eMnH-Qr.rsu-
r tecKoe (n texaHuuecrce) ,
xuMHqecKoe  H  op raHH-
qecKoe (uo.u, AeficrBueM
opnauuauon )

6) .lr,eHy4arrns - cMeute -
Hrre  H [epeHoc npoAyK-
TOB pa3pyrrreHHff ropHbrx
IropoA (repMHHOM .[eHy-
Aaqns r racTo o6osHaqator
BCrO COBOKynHOCTb npo-
qeccoB paspyrrJeHHs rop-
I rbrx  nopol .  npoucxol ln-
II{Hx Ha seruHoft noBepx-
HOCTH,  BKJTIO ' {a f l  H  BbIBeT-
pnnaune)

3poran-pa3pyuenne ro-
poA noA sosAeficreueM Te-
Kyrr f lx  BoI  Per ,  pyqbeB

A6pasun -  pa3pyrueHne u
BbrpaBHHBauue 6eperoe noA
nos,ueficrBr4eru BonHo60r t t
HacTyrrarcuIHx BoA,  npeHMy-
IqecrBeHHo MopcKHx (rtrop-
c ran  a6paaua )

Ocunn-ocbrnaHne o6. lou -
xon (rue6ufl  H rrrbr6) nsrner-
pHBUTHXCfl nOpOA H OTJTOXe-
HHe Hx y noAlloxbff Kpyrbrx
cKnoHoB a

Ono.nsun (oconu, crrJrbr-
nu) - cMert leHHe seMJrsEbrx
MACC HA CKJIOHAX

Cenn-  nopHbre rpr3eBbre
H rpf l3er(aMerrHble noToKr.r,
BO3HHKaloI[ne nocj le HHTeH-
clrBrrrilx .nnnuefi ll cgeroras-
HHfl

f lpocanrn -  ocarKH MaK-
ponopHcrHx nopoA rroA Aeft-
crBHeM co6crnesHoro Beca
npn ug6srroqHou yBnaxue-
H H H
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B cocraB HHxeHepHo-reonornrrecKnx r.r3brcKaHuff sxoAgr
sreAyrorqHe BHAbr pa6oT: I ) nqAnoroBrr.rreJrbtrbre pafu-
ThI; 2\ KoMrrJreKcHafi lrHx(eHepHo-reoJrtru'recKafl c6eMKa;
3) pasee4orrur,re pa6o{br (6ypeur.re u upoxoAKa ropHbrx BbI-
pa6orox); 4) reoQnsuuecxue pa6oru,r; 5) ruAporeonoru-
qecKue pa6orrr; 6) noneBbre HcnbrraHuq Snsuxo-l,texaHu-
qecKHx ceoficre rpyHroB; 7, .na6oparopHbre r.rccJleAoBa-
HHff; 8) noucKr{ H pasBeAKE crpoureJrbHbrx MarepuaJroB.

t4-3. IOATOTOBHTEJIbHbIE PAEOTbI

lloAroroeureJrbnbre pa6oru 3aKnroqarorcs B c6ope u
H3yrIeHHH nHTepaTypHbrx u apxHBHbrx MaTepr{aJroB no
paftouy r,rsucxauufi, B cocraB.rreHuu nporpaMMbr H cMerbr,
IIoAroroBKe H ornpaBKe Ha Mecro ueo6xoAuvroro o6opy-
AOBAHHfl U COCTABJICHHH HHCTPYIffI,IBIIO-MCTOAHIIECKHX
yxaaauufi Anfi TexHHqecKoro Lr aAMr.rHr{crparuBHo-xossft-
crBeHHoro fiepcoHana H3brcKareJrbcKofi naprur{. C6op u
o6pa6orxa JrnreparypHbrx H apxnBHbrx MarepuaJIoB
HMeIOT UeJrbro OnpeAeJrHTb CTeneHb r.r3yqeHHocrH pafiona
H o6ocHosarb o6beM H MeroAHKy Aa.nuneftruux usblcKa-
HHfi.

flporparrrrvra HH)KeHepno-reonorurrecKnx a3ltcrannfi, pag-
pa6arlrnaeMaq r{Hx(enepoM-reo.[oroM coBMecruo c flpoeK-
THPOBIIII,IKOM, AOJIXHA COACPXATb CJIEAYIOqUE PASACJIbI:

a) KpaTKoe rraJroxeune rexnurrecKoro saAaHHA Ha
npoeKTnpoBaHHe (cra.u,un upoeKTr{poBannfl,, ocHoBHaf
cxeMa u Bo3Mox(Has KoMnoHoBKa npoelffHpyeMblx coopy-
xesnf i  u  r .  n . ) ;

6) KparKyro xapaKrepr.rcrnr(y reoJrornqecKHx H HIDKe-
Hepno-reororurrecKux yc.nonuft pafioua uerrcxanuft ilo
.u.aHHbrM JrHTepaTypHbrx H apxr{BHbrx HcTotrHI-IKoB;

e) HaMeqaeMbre o6reu u coAep)KaHr.re rrHlKeHepHo-
reoJIorHIIecKHx pa6or 14 o6ocHosaHLre HX Heo6xoAr.rMocru
no BceMy pafiony ra yqacrKaM pacnoJlox(eHr.rff o'rAeJrbnblx
coopyxennfi;

r) KaJIeIIAapHbre cpoKu BbIrIoJIHenna pa6or.
Cueru Ha HHx(eHepHo-reoJlorllqecKl{e HgbIcKaHHfi co-

cTaBJrsrorc.fi rro <<EAunouy npeftcrypaHTy rlerr Ha npoeKT-
HbIe H ll3brcKareJrbcKue pa6orrt> (ne,a. focy4apcrBeHHo-
fo KoMurera Conera MuHr.rcrpoe CCCP ro AeJraM crpou-
reJlbcrBa, 1950), a raKxe no <<EAussru HopMaM BbI-
pa6orxH Ha reorroro-pasBeAoqHbre pa6oru>> (EHB) Mu-
Hr,rcrepcrBa reoJrorur{ (locreo.rrr3Aar, 1953).

I4-4 .  I , IHXEHEPHO.I 'EOJIO| I , IqECKAq CbEMKA

HHxenepno-reoJrorHqecKafl cbeMKa r{Meer qeJrbro KoM-
,rIJIeKcHoe r.rgyqeHHe reoJrofHqecKHx, reouopQoJlorHqecKllx
r{ ruAporeoJloruqecxux ycronuft paftoua npHMeHHTeJIbHo K
rpe6onanunu crpor.rreJrbcrBa HHx(eHepHbrx coopyxenufi
nyreM onr.rcaHuq r{ rraHeceHrfl. Ha mnorpa$HqecKyro Kapry
Ha6.umAaeMbrx B noJre ecrecrBeHHblx r.r HcKyccrBerrubrx 06-
Haxeuufi ropnbrx nopoA, BbrxoAoB noAseMHbrx BoA tr 0u-
gr,IKo-reonoruqecKux ssreHnfi .

B pesy.rrrrare HHx(enepHo-reoJrofnqecKofi creuru Aaercq
xapaKTepHcrHKa: a) crparnrpaSun, JrHToJrorHqecKoro co-
craBa tl, B [epBoM npn6nuxenun, Suauxo-uexaHr4qecKlrx
.cBoftcrB ropHbrx nopoA; 6) reKroHHKH H rpequHonarociu;
e) reorraopSonorfiqecKux oco6enuocreft Aolnu H BoAopa3-
aeron; r) BoAoHocHocrH ropubrx fiopoA, ycaonufi [HTarrurr
u pa3rpySKrr orAeJrbrrblx BoAoHocHbIx ropHSolrroB, Kaqe-
crBa noA3eMHbrx BoA H ApyrHX ruAporeonorauecxux $ax--TOpOB, 

AOCTynHbTX r{3yqerlHro 6es cneq[aJrbHbrx pa3Be.[oq-

't
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r{brx H onbrrHblx pa6or; A) Qnsuro-reoJrorHqecKuX flBJre-
nr.rfi; e) Bo3Mo>KHocrr{ noJryqeHnq Ha Mecre rex HJrH Hrrbrx
BHAOB MeCTHbTX CTpOHTenbHbrX MaTepr{anoB.

Ha npeABapurerrbHbrx craAHrx npoeKrupoBanuff (TAA)
npoHsBoAffTCq HHX(eHepHO-reoJrOrHqeCKHe CbeMKH MapItr-
pyTHoro Tr.rfla uilw nJroulaAHbre gbeMKH MenKoro Mac-
urra6a.

B cflyqae HaJrHqHff rro pafiony MarepuanoB paHee Bbr-
noJrHeHHbrx gbeMoK B sToT nepHoA HepeAKo Mo>KHo orpa-
HHqHTbcq peKorHocrlHpoBorrHbrM ocMorpoM pafiona.

flpn r{gbrcKaunrlx Anff [poeKTHoro 3aAaHHfl r{ TexHr{qe-
cKofo npoeKTa Ha yqacTKax, HaMeqeHHbrx rroA coopyx{e-
HHfl, npongBoAffTcfl cteMKH 6o.uee KpynHoro uacmra6a
(no I : 10 000, a B HeKoropbrx cnyqalx - Aax(e Ao
I  :  2 000).

Hnxeuepuo-feoJroruqecKag c6eMKa qaulll BoAoxpaHH-
rruuta npor.r3BoAurcff B uacrura6ax I : 200 000-1 : 50 000,
a Ha oTAeJrbHbIx yqacTKax, HanpHMep, SaulHulaeMblx oT
noATonnellHff, 3aroIIJIeHr.rf, o6na.non, onoasHefi v np., - B

6o"nee KpynHblx trracurta6ax, B 3aBLIcI{MocrLI or cJIoxHo-
crn reonornqecxux ycnonnfi.

flpn Ha3HaqeHHH o6teua HHx(eHepHo-reoJloruqecxofi
sbeMKH seo6xoAnuo yqurblBaru rpe6onauur npoeKrupo-
BaHHs.,u,aHHoro coopyxeHr{fi.

Hnxenepno-reoJroruqecKafi c'beMKa Br<.[rcqaer B ce6q
cJreAyron(He BcrloMotareJlbHbre pa6oru: a) npoxoAKy MeJI-
KHX ropHbrx nupa6otox (myp$or, pacvr.rcrox); 6) 3oH-
AnpoBoqHoe 6ypenne; n) or6op o6paguoe H npo6 flopoA
H BoAbr Anfl [ocJIeAyIouIHX ra6oparoplrblx aHaJtH3oB vI
ucnuranufi; r) noJIeBbIe la6opatopHble HccJIeAoBaI{Hn
rpyrrroB u xuMuqecKoro cocraBa BoAbI (npu nououlll lro-
JreBbrx- iloxoAHbrx la6opatopnfi); A) rJla3oMepHyro rollo-
rpaQuEecxyro c'beMKy c 6apouerpHrIecKI{M HIdBeJIHpoBa-
HHeM; e) SororpaQupoBaHue.

O6reu uyp$oBanuff 14 6ypeuun ycraHaBJlllBaercfl B
3aBLIcHMocrr{ or o6uaxeggocru v cJ'Io)KHocrIr feoJloruqe-
cKoro cTpoeHr{q.

Ans HH)KeI{epHo-reoJIofHqecKI{x qe"nefi rIIHpoI(o npnMe-
Hflercq aepoSorosbeMKa. llonyuaeuue npu noMourH
aapoQorosbeMKH uso6paxceuur MecrIrocrLI (xouraxruue
ornesarxu, $orocxeMbl lI Kaprbl B ropuaoura.nrx) nogBo-
fiqror rrpoH3BoAr-rrb 6onee AeraJIbHoe reouop$oJlorllqe-
cKoe KapTHpoBaHr.le, a Bo MHoTHX cryqafix no IIHM [peA-
cTaB.IIffeTcq TaK]Ke BO3MOX(HOCTb OIleHHBaTb reoJlorHqe-

cKoe crpoerrHe rr TeKroHLIqecKyIo crpyKTypy pa.fioua.
Asnaqus ucfloJlb3yercr, KpoMe roto, AJrfr peKorHocllu-

poBoqHoro fiHx(euepHo-reoJlorurlecKoro ocBeuleHuff pafioHa
(rax HasbIBaeMaff aepoBH3yaJIbHas peKorHocuuponxa).

flpnueuenne alrra\ilil (s roM qHcJIe aapoSorocnerrarn)
oKa3brBaercq Ilenecoo6pagHbIM npu ueo6xoAlltrtocrn [ony-
qeHnx Marepxaaa AJIff o6urupuux nnouaAeri u npu ?I3y-
qerIHH 6onrmux no nporsx(el{Hlo yqacrKoB AonHH peK-

14-5. PA3BEAOqHbIE PAEOTbI

PaeeeAoqHbre pa6orsr ffBJrsrorcfl ocnoBHbIM MeroAoM
AeraJrbHoro HByqeHHfl r-ru)KeHepHo-feonoruqecKux ycnonufi
crpor.rreJrbcrBa rHAporexnnqecKux coopyxennfi. Onpr
BKJrrosaror n ce6s 6ypenue cKBax(HH H rrpoxoAKy ropubrx
nupa6orox: ruypSon, uIaxr, rrrroJreH, KaHaB. Eypenr.re
nqApa3Aeflfierts Ha: a) pyIIH'oe y4apfiIo-B'paular€.rlbg6g,
6) MexaHuqecKoe yAapHoe H n) Mexanusecxoe Bpalua-
TeJrbrroe (xorouxonoe, potopnoe).

OcRosubre xapaKTepHcrHKH 6yponoro o0opyAoBanfiff
AaHbI s ta6r. l4-9. I(porrle yKasauuoro B ra6.rr. l4:-9
6yponoro o6opy,qosaur.rfl Bce 6olnuee npuMeHeHr{e Haxo-
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Tadttutqa I4-9

OcnosHbre IepaKrepHcrnKH 6yponoro o6opy4onannn

Cnoco6

H a x u e u o -
B a H H e

noxa gareae i i

T n n  c r a u x a

.[,uauerpur cKBax(!tH
B JII.LT

MarcHuaruuaq r r r j -
6HHa B t t

Moursocru  . [BHrarenc
B rt.  C.

Bec  c tauxa e  rn r

Mexaur . rec t i ( )e  ynapHoe
Mexanutecxoe Bpauare , ' tbHoe

( roaon roeoe)

219-t27

50

168- r27

30

K-29

325-219

150

30

By-2

"Ypa,reu"
300

300

S.nerrpo-
,[BHraTer b

TUfla
MA-2OJ,r/"

yKC-20

500

300

S.nerrpo-
IBUf  aTe. l

MotuHo-
CTbIO

3V1B-75

o<

1 =

l { J

l l ;

150

20

KAM-s001KA-2M-300

r  l o

300

l o

190

500

22-30

A E T -
D U - j

l3c

50

:  > - . 2
z
- ' - e  .

I s s
- Q  O  ] ' r ^
<  =  - c {

F = 3 :
k  q l

I  . -  i r
@ 7 - -

l . i r

l s l  7 5

l 8

9 q4,0 I  2 ,5  I  1 ,2

I lpeunyutecrBeHHo B
-'rbrx orJrox(eHurx (r. ' l t t t tut,
I ' IHHKH,  r IECKI , I )

0 , 8

pbrx-
cy-

B psrxartx xpyuttooo.t loMor{HbIx or-
ro)KeHl,rt lx, HHoraa B cKaJlbHblx I ' l  I ]o-
nycKanbHbrx nopo.l lax

14gr' ,re-,ruqeHHaq rropo.u,a ra 6ypoeoi ' l
tu JraM

Beptu r  aauuue

s

1 , 0  |  1 , 8 0 .75

B cxa, ruHutx r t  noJYcKan bHblx  noDo.uax

Kepnu- ro . ' lonx l r  (c roa6nrH)  nopo- ru  l t  6y - '
poBok ur raM

Beprnxa lunb le ,  HaK. l loHHble  H ropH3ot ITa- lb -
HbIC

C napyureHao i  c rpyxrypo i i

f lpeurrlyuecrtseHHo BePrlI-
r ia. lbHble, B pe]l .Kr{x cnyqaflx
Ha KJ'IOHHble

_r  Bec  c raHka. [nq  pyqBoro  6ypeHns, !as  sxecr€  c  rpy6aMq ! r  r , {HcrpyMesraMu,nnf l  -vKa3aHHHx {aKcrMa, lbHb lx  rny6 f iH .  , i l n i  M€\aq l iqe_

cxoro  oypeHHs I IpuBoAHrca Eec c raHka 6e3 Tpy6 x  nHcrpyxeHros .

AflT 6ypoeue cTaHKH, KOTOpbIMI'I npoxoAfTcfl TaK Ha3bl-

BaeMbIe oflopHble a <<cMoTpoBble)> cKBa)KHHbI AI'IaMeTpolu

Ao I t*t rr 6oilee.
Eypenue cKBaxHH TaKHx AHaMerpoB Bo3MoxHo 14 B

CLIJIbIIO BOAOHOCHbIX nopoAax, ilpl{qeM HMeeTcs Bo3MO]I(-

HOCTb HSBJreKaTb Ha IIOBepXHocTb KepH, a TaKx(e ocMaT-

pHBaTb u sotorpaQHpoBarb cTeHKH CKBa)KUH.' 
Xapaxrefuctl. l i<a craHKoB, rpHMeHneMbIx IJIfi 6ypeHun

cKBalKuH KpynHoro AI{aMeTpa:

AHaMerp B .n. i l t  .  - t  620-1 220

MaKCHMaJ' tbHaf l  r I Iy6HHa 6ypeuun s u 150

Morr lHocrb IBHrareJI f l  B JL.  C.  65-112

npoH3BoAHTeJIbHOCTb B CKanbHbIX I Io-

poAax  B  .Mf  c r4eHY 0 ,5 -2 ,0

Bec  c raHKa c  HaoopoM KOIOHKOBbIX
rpy6 B m lB-35

B Hacroflulee Bpet\tfl cKoHcrpynpoBaHbl craHKH Ailfl ' 6y-
peHHrr cKBaxHH ,qualrerportl Ao 1,5-2,0 u. Taxoro rnna
craHKH pKe tsHeApqnrcq B npaKrHKy HET-eq9llo-reoJlo-
rHlrecKHX agHcxaHHfi,  HanpHMep, craHoK TM-1300. B HHX
[peAycMorpeHbr cneqHaJrbHble KOJIOHKOBbIe Tpy6bl c pexy-
uIHMH npI{CnOCO6JTeHHSMLI Ha 3a6oe, 6.naro4apa r leMy BeCb
KepH MOX(eT 6Url nOAsst Ha noBepxHocTb He ToJrbKo B
cKaJrbHbIX Lr noJrycKarbHblx, Ho It B pbIXnbIX nopoAax.

3ac.ryxnraer BHHMaHHT HoBbrfi BH6paquorlqblfi MeroA
6vpeHHq. nDe.uJIoxeHHbrf i  . [ [ .  A. bapxanou. f lponsno.nu-

TerbHocrb BH6paIIHOHHOTO MerOAa n i0-20 paa BbI l Ie,  a

croHMocrb B 3-6 pa3 HHXe pytlHofo MeroAa; rry6HHa

CKBa)KHH - Ao 15-20 fi l (sa HcKJIIoqeHHeI{ cKaJlbHblx, -
rroJrycKaJlbHblx 14 raJIer{HbIX fpyHToB). Eyponoft KoMnJeKT

Mo>r{er 6ltrt ycraHoBJIeH Ha rpy3oBofi aBToMamHHe.

PoropHoe 6ypenue B [paKTr{Ke 11H}KeHepHo-reoJrofl{qe-

CKHX r,rsblcKaHHfi npl{MeHqercfl B Hacrofluee BpeMfl B oc-

HOBHOM npH noHCKax H pa3BeAKax I Ia.BOAy.
llpuHuunu pa3MeqeHLIfl cKBaxHH (n ApyrHx ropHblx

Bblpa6oroK) I{ rJIy6HHa, Ao Koropofi ux cJIeAyEr AoBo.l,HTb'
ycTaHaBJIHBaIorCff B KaxAoM KoHKpeTHoM cnyqae B co-

orBercTBI4H C BHAOM npoeKTHpyeMoro coopyx(eHl{f' '

npeo6JIaAaFo[lHM cocraBoM IIopoA, creneHblo HX HeO]lHo-

poAnocrs,  AHCJIOUHpOBaHHOCTH H ApyrI{MH Qaxropauu.
l lpu npeABapHTeJIbHbIX H3bIcKaHHrx cKBax(HHbI pecno-

rararorcq raKHM O6paSoU, riro6bl rlolKHo 6uno nony-
rrl,rrb o6utylo cpaBHHTeJIbHyIo oueHKy reoJloro-nHT0"IofH-
qecKr{x 14 rHAporeoJIoruqecKHx ycJIoBI'lI i IIeJIOTO pafioHa,

oxBarbrBaFolrlefo ptA yqacrl(oB Bo3IUO}KHOfO pacno.'Ioxe-

HWfl COOpyX{eHHft.
Ha BbIflBJIeHHbIX KoHKypI'Ipytourux yqacrKar- pacno'rlo-

)KeHHtI nJIOTHHbI B npOqecce IIpeABapHTeJIbHbIX H3bICKa-

Hrrit o6sIqHo oKa3blBaercfl AocrarorlHblM 6ypeuue He6oxb-

luoro KoJIHqecrBa cKBax(Hu AJlfi f lOJtyIreHHq noflepeqHoro'

reoJrorHr{ecKoro paSpe3a AoJIHHbI nO OCH CTBOpa nJICTHHbI'

f lpn oKoHl iarerbHbtx H3blcKaHHflx,  BblnorHqeMbIX AJl f i '

cocraBJIeHHfl  TexHHrlecKoro npoeKTa, cerb 6yponulx cKBa-
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cKBaxHH npH ?TOt{ MofyT H3MeHflTbCrr B rrrHpoKHX npeAe_ilax r{ noJrx(Hbr onpeAeJrrrTbcfl Arrfl Ka)r(Aoro . o6iexrareonofaMH COBMeCTHO C npoeKTHpOBrrIHKaMH.
Ha nJrorr laAKax MaurHHHoro gAaHHq, 6eroHuofi rurorn_Hbr H .qpyrrrx orBercrBeHHbrx coopyxeHufi ruApoysnacKBax(HHbr pacnoJlaratoT rro ceTKe Ha paccToflHHH

Lv-zo itr npyr or .u,pyra H sar.ty6,nrrcT HH>Ke noAorrrBbr
coopyxeHHrr.

Ans ocBeuIeHHfl Tpaccbr .u,epr.rBauHoHHoro KaHaJra npo_
H3BoArrcr urypQonauue H pasBeAoqHoe 6ypeune no no-[epeqHriKaM. Pasne4xa yqau{aercq Ha KocoropHbrx yqacr_
*u;r^" 

_: l l^ i"! : :eqeHHH..rpaccofi  cKrroHoB perrHbrx reppac.
na rpacce r lnHrreJrbu.of i  qepHB.a\HH,eu6zpaeuofi  o6uqHorto AaHHbrM Aera"uuHofi reo,rotuqecxofi c.beMKH, cKBa)KH_HbI fi ropHbre nnrpa6orxN pacnoJrararorcs B Mecrax pes_

KHx ugueHensfi pe.ule$a, r:exronuqecxofi crpyKTypbr pafi-
oHa H JHTo/rorHqecKoro cocraBa nopoA. Oco6enso nor_poglo pa3BeAbrBarorcs nopraJrbHbre yqacrKn.

I opHbre nsrpa6orxn s 6o.nsmHHcrBe cfiyqaeB ocyurecr_BJItIorcff B Ao[oJrHeHHe K 6ypeHurc, Ho HepeAKo HMeror r{caMocToflTeJrbHoe 3HaqeHHe.
Tanu ropHbrx erupa6orox H opueHTHpoBorrHbre yKa3a-

Hufl o6 Hx rpur{eHeHrcu npuBeAeHhr s r i6n. t+_tO.

,KH,H CTYUIAETC'I H PACJIONAIAIOTCfl OHH Y)|{C TOJIbKO HAeu6paHHux yqacrKax H rpaccax coopyxenui i .  B paf toHenJrornHbr B sTor nepuoA, KaK npaBn.nb, npo6yp,glop^.KB€)KHH-;;ffi 
';il#;"?1"'olf.'r'"t#r*H;t^1

xa 50-100 ;r nnepx H BHH3 o, 
"r"op":E;;;-;';ff;;,;

nopq.[-

Ta6nuqa 14-10
Tnnu ropnbrx nupa6orox

H a r a a u n e
e u p a 6 o r o r Pasuepr r  ceqeHuq B , t lny6uaa a u

Kanaerr
(pacvucrxu)

IUypgsr 5 , 0 - 2 0 , 0

LLIa xrn

1,0.X 1-  ,25;1,25X I  ,8 ;l , 4 x 1 , g

U-lrorrrHr.r

2 , 0 X 3 , 0 ;  3 , 0 X 3 , 0
u 6o lee

I , q X ! , Q  ( u  n o p o a e ) ;
I  , 5 x 2 . 0

C o6ssareJrbHbrM
sanay6 reHHeM Ha
l0- i0  , r  B HeBbr-
Berpenyrc nopoAy

2 0 , 0 - 3 0 , 0

u 6o.nee

14-6.  f  EOO H3 H I I  ECKH E PAEOTbI

(noHnsy)

H H)KEH EPHO-T EOJIOT H q ECKH E H3hI CKA H H fl
4 1 5

Saexrpopa3BeAKa AoJr)r(Ha npHMeHqrbcs e caMofi Tec_uofi yBq3Ke c o6ulun,t *o"nr"^aola reoJIofHqecKHX HccJre_goaauui't, npHqeM ToqHocrb AaHHbrx sneKTpopa3BeAKH He_o6xoAlluo KoHTponHpoBarb npH noMouru 6yponux
CKBAXHH.

ocHoauhtrtr ycJroBHeM ycneuHoro npHMeHeHHfl sneKTpo_pa3BeAKH tBJrflercq HaJrHqHe oqyruuoli pa3Hurlbr ByAeJrbHbrx 3neKTpHqecKHX conporHBneHHrx uic.ue,uyevru.r
IropoA H BbrAepxaHHOCTb sTOrO ''apa*erpa B npeAeJrax
yqacrKa rEcc.[eAoeaHHfi .

VAe.unsoe 3JreKTpnqecKoe conpoTHBJreHHe ropHbrx nopoA
SaBHCHT OT nopHCTOCTH, BJIaX(HOCTH, UUn-epa.rruSaIIHH,

lT".^lTyl:I: -? tu**e or crpylffypbr H reKcrypbr nopoA.\JT cooTHoueHHr nepequcJreHHblx Qaxropon yAeJrbHoe
conpoTHBJIeHHe cyuecTBeHHO H3N,leHqeTcg, B CI{ny qefo
ero 3HaqeHHe Ai ls ,  pa3rHrrHbrx TAnOB ropHblx nopoA MO_
XCT 6ST'U Y-CT.AHOBJICHO JIHTIIb BECbMA OPHEHTI.IPOBOqHO
( r a 6 n .  l 4 - i  l ) .

Ta1ttuqa 14-l I

OpuenrupoBoqnbre yAeJrbHHe sfieKTpurrecKfie
conpoTHBJreHHfl ropHbtx nopoA

HaHueuogarrue ) ' ,qearHoe conpoTHBreHHe a  oMax

f  paurzr
fneftc
Baeaaur
flecorc
f.nn ra
14ssecrHqx
f lecqan n x
Crauqsr
Boau

2 , 4 . 1 0 2 - l 0 e
6 , 9 . 1 0 4 - l 0 e

106-108
0 , 5 - 1 0 3

0 , 1 6 - 3 0
2 . 1 ( F - t 0 e

20_ I  0e
10- 1 03

0 , 0 2 -  1 5 0

f l p u r r n e u a
rrpHBo.[sTcs no
focronrexus,u.ar,

E H e.  AaHHHe a. leKrpnqecxHx bonporxnaeuuft  nopo.[
I -Hqre B.  H.  . [axHor ia,  " f lpouuciroear neo6usr* i i , ; ,
1947, crp.  l2-14.

OcHosHrrr 'rN BHAaMH 3JreKTpopasBeAKH,,pHMeHfleMbrMH
npI{ HHx(eHepHo-reoJIofHqecKHX I{ghIcKaHH.flx, ffBrqIorcq:
BepTHKanbHoe 3oHAHpOBaHHe, sJreKTpOnpoQu.rrupoeauue L1greKTpuqecxufi xapporax( cKBalKr.rH.

Bepraraaluoe goHAr{poBaHHe Aaer Bo3Mox(Hocrb ocBe-
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Kpot*re roro, B [ocneAHee BpeMfl npnMellrercfl TaK Ha-
gttsaeluHfi <Mero4 3apqr(eHuoro reJla>, c noMourblo Koro-
poro onpeAersroTcq HarpaBJreHHe H cKopocrb rypAseMHoro
rroroKa no oAnofi npo6ypennoft cxsax(Hr e.

r4-7. IHAPOTEOJTOTHqECKH E pAEOTbr

O6uee ocBeureHue rHAporeoJrornqecKnx yc.nonuri B
pafione trpoeKrHpyeMbrx rHAporexHHqecKHx coopyxeuufi
AaeTcfl B npouecce IIpotr3BoAcTBa r{Hx(eHepHo-reonorHqe-
cxofi gseuxu (onncauue o6uaxesnfi, HcroqHHKoB, KoJroA-
ueB I{ r. A.) H pa3BeAoqHbrx pa6or.

Atts Aetamuofi xapaKTepHcrHKH ruAporeoJrorHrlecKux
yc.nonufi npousBoAqrcs c[euHaJrbHbre HccJre4oBaHr.rs: Hgy-
qeHHe pex(HMa IIoASeMHbrx BoA, onbrTHbre oTKaqKLI, Ha-
fHeTaIIHg H HaJIHBbI BOAbr B CKBaXHHbI, HaJIHBbT BOAbI

e nypQu H onpeAeJreHHe ecrecrBeHHbrx cxopocrei'l noA-
3eMHOrO nOTOKa.

l. Hsy.renne pe)KHMa rroAseruHbrx BoA

HsyueHue pex(HMa no43eMnbrx BoA HMeer ueJrbro Bbrff-
gHTb 3aKOHOMepHOCTH B H3MeHeHHTX ypOBHr, XHMHqe-
cKoro cocraBa, reMneparypbr H pacxoAa (a.nr r{croqHr{-
xoe) Bo BpeMeHH.

Ha ocHoBe grHx gaKoHoMepnocreii BogMoxHo:
a) ycrauonurl 4eficrnureJrbHoe rroJrox(enr.re Aenpec-

cuouuofi rroBepxHocrn noAgeMnbrx BoA B pa3JluqHbre Mo-
MeHThr BpeMeHH;

6) oIleHurb xapaKTep cBq3H pa3"rrnr{Hhrx BoAoHocHbrx
ropH3oHToB MexAy co6ofi H pexoft, ycfioBas Hx rrwratrrfl.
u cToKa;

a) ocBeruTb BoAo[poHr.rqaeMocrb BoAoHocHbrx nopoA
nyreM onpeAeneHHq xoaQQuuueura nbe3onpoBoAHMocrH
HJrH ypoBHenpoBoAHMocTH nopoA:

Kh
o :  

;  
- tu tz ,CvmKU,

|"

rAe (-xos$suquenr Qu"rrlrpaqr.rH n ulcgrrcu;
/t - cpeAHqfi MoUIHOCTb BOAOHOCHO|O rOpH3OHTa B 

";p - HeAOCTaTOK HacbrrqeHHq HrrH BOAOOTAaqa nO-
PoArt;

r) oqeuurt oTHocHTeJrbHyro BeflHrruHy unsuntrpaqtroH-
fioro. nr{TaHurr rpyHToBbrx BoA aruoc$epHbrMu oca.[Ka-
M H  ( a ) .

VragauHue AaHHbre ueo6xoAnt'lsr npn npoH3BoAcrBe
pacrreToB rroAnopa rpyHToBbrx BoA A,'rf oqeHKH Bo3Mo)K-
Hocru rroATorlneHnr reppnTopun H QrurrpaquoHr{blx no-
Tepb H3 BOAOXpaHHIHTTI.

Oco6esgo Ba)KHbrMH qBrflrorcq sa6nrcAegus 3a pe)KH-
MoM noAgeMubrx BoA n pafiouax pa3BnTr.rrr rpeurr{HoBa-
TbIX H SaKapCTOBaHHbrX nOpOA, rAe TOJTbKO IIO AJrHTeJrbHbrM
ua6rrc4enuau ga xore6aHHqr\.rH ypoBHfl, xr.rMHqecKoro
cocTaBa H pacxoAa BoAbr B HcTorIHLrKax, cKBa)KHHax Ll
oTKpbrTbrx BoAoToKax v BoAoeMax Mox(Ho onpeAeJrHTb
yqacrKH sncoxofi BoAonpoHr.ruaeMocrH (rpeutuHoBarocrr4,
3aKapcroBanuocrn) ropoA. 3rn ua6.tnAeuns, nporon-
)KeHHbIe npH HanoJrHeHHH 14 3KCnJryaTaUHH BOAOXpaHHAH-
uI?, no3BoJIrIoT oIIeHHTb HaJrHqHe Su.nnrpaqnoHHbrx yre-
rIeK H nyTH, tro KoropbrM oHH npoucxoAflr nau6onee r.rH-
TCHCHBHO.

Ha nepnofi craAHH r{rrx(euepHo-reoJrorr.rqecKnX r.rsblcKa-
sufi ua6.nrcAeuns sa pe>KHMoM noA3eMHbrx BoA npous-
BoAflTcff B pagBeAoqHbrx cKBa)KHr{ax, ruyp$ax, a raKx(e
B HCTOIIHHKAX H KOJIOAUAX. HA BTOPOft CTA.UHI{ H3bICKA-

nr,tfi o6H,{Ho co3Aaercs cneuuanbHarr cerb ga6.nnAare.nl-
rHbrx .nyHKTo,B nyTeM -[onoJrHHTeJrbHrOIo ,6ypeHfiq TaK Ha-
3brBaeMblx <pex(HMHbIx> cKBalKHH. Ha6nrcaareJrbHbre
nyHKTbr pacnonararcTcf l  no nonepeqHuKaM o6srquo Hop-
MaJrbHo K peKe, a B BepxHeM 6teQe n6rusu coopyxeHue,
napaJrnelbHo H IroA yrJroM K peKe B cooTBeTcTBlrH c Ha=
ilpaBneHueM o6xoAsoro Sra"rrnrpaqnoHHoro noroKa H3
BepxHero 6neQa B suxnr.rfi. B seoAuopoAnuix ronrqax
nopoA, coAepxarrIHX pfiA BoAoHocHbrx ropueofror, He-
peAxo 6Hsaer BecbMa BaxHo npousBoAr{Tb Ha6nroAeHnrl
B Ka)KAoM HB HHx B orAenbHocrg. Ans ernx qerefi ycra-
HaBJrHBalorcff noc.nofiuue nbegoMerpbr. O6uree KoJrHqecr-
Bo u r.rry6una sa6.nrcAareJrbHbrx nsrpa6oroK onpeAeJrrror-
cfi penresorrr MecTHocTH Ir rroJro)KeHHeM LrccneAyeMbrx
BOAOHOCHbTX nOpHSOHTOB.

Ha6.[rcAeHHq ga pe)KHMoM noA3eMnbrx BoA corrpoBox-

Aarorcf l  ua6nrcAesHsMu sa xore6aHuqMn yponneft  H pac-
xoAos BoAu B per(ax H osepax v MeTeopoJrorHqecKHMH
Ha6lnAenufrv.H. Anq gTHx ue.nefi opranx3yrorcr BoAo-
MepHbre nocTbr, rr,rApoMeTpHqecKHe H MeTeopoJrorHqecKHe
cTaHuHH.

2. Onurnue orKaqKH

Onrtrsrre orKaqKH (o4nHounue H xycroeue) cJry)Kar
Arrs onpeAereHuq xoa$$uuuenra Qu.nmpaqun.

OnurHHe orKaqKH npou3BoAfiTcs npeuMyuecrBeHHo
npH r.rSbrcKaHr{ffx Arq rrpoeKTHoro SaAaHHff fi TexHHrte.
cKolo npoeKTa, npHqeM B rrocJreAHeM cryrlae oHH npn-
yporrHBaIoTcfl
coopyxeHufi.

K KOHKpeTHbTM yqaCTKaM paCnOnOx(eHHf

l lpn oAuHorrHbrx orKaqKax sa6nrcAareJrbHbre cKBa>I(HHbr
oTcyrcrByror 14 ua6.nrcAesns 3a rIo"'-ro)K€HH€M Aelrpec-
crlonnofi xpunofi iroA3eMHoro noroKa He BeAyrcq: ypo-
BeHb BoAbr 3aMepflercg n rofi x(e cKBax(HHe, Hz rotopofi
fipou3BoAHTcq orKaqKa. flpn HeBo3MolKHocrr,r npor.r3Bo-
AHTb r3aMepbr ypoBHrI B cauoft onrrrsofi cKBa)KHHe AJrfl
srHX qeneft ycrpauBarorcq cfieuuaJrbHbre, TaK l{a3brBae-
Mbre sarpy6urre cKBa>Kr{Hbr, orcroflulue or ocuosHofi Ha
paccroqnun 0,5-1,0 11, HJIH sarpy6nrre ilbegoMerpbr -

ToHr(He rpy6xH, ilprrKpenneHHbre HenocpeAcrBeHHo K

$nnnrpy ononnoft cKBaxr.rHbr.
Ans npoHgBoAcrBa KycroBbrx oTKaqeK npo6ypnnaercfl

cucreMa vrrr4 Kycr cKBax(HH, B r{oTopoM oAHa (uenr-
pa;ruHan) cJryx<lir xrenocpeAcrBeHHo AJrff orKar{KH, ccraflb-
Hbre (na6.nrcAare.nsnue) pacnonararorcrr Ha onpeAeJreH-
HoM paccroffHnr.r or qeHTpa.nrsofi fi cJry>Kar AJrfl 3aMepoB
ypoBHq noA3eMrrbrx BoA flpfi orKar{Ke. tluc.no cKBaxHH
B KyCTe 3aBHCr.rT OT XapaKTepa BOAOHOCHbTX rrOpOA H Tpe-
6yrcueficr roqHocrn onpeAeneHHq xoa$QuuueHra Qu.nrr-
pa[r.ru. Hau6o,ree qacro npdueureuue cxeMbr onblTHbrx
KycroB rroKa3aHbr ua $ur. l4-1,e, 6, B, e.

tlnc"rro orrbrrHbrx orKarreK vt Hx pacnpeAeJreHue B npe-
AeJrax yqacrKa coopyxenufi ycraHaBJrHBaror, trcxoAs Hg
rHAporeoJrornqecKHx yc"ronnfi H 3aAaq npoeKTr{poBatiln.
flpurr,repnne yKa3aHr.rfi rro sroruy Bonpocy ilpHBoArrrcr B
'ra6n. 14-12.

flpn orrblTHbrx orKaqKax usMepflrorcs pacxoAbr (ae6n-
rn) H noHux(enuff ypoBHff RoAbr B cKBalr(HHax. Ens no-
JryqeHufl 6o.uee .qocroBepgbrx AaHHbrx o6uquo Aaercfl
2-3 IIoHHx{eHHq, [pHqeM lHa Ka,x(Aolr ug nHX orKaq'Ka
npoAoJr)r(aercfl or 8 .qo 24 qac. (n sanrrcr.rMocrH or BoAo-
npoHrIrIaeMocrrl nopo4) rrocJre .{ocr,H)KeHHfl npaKrr{qecKH
tlocrorlHHbrx tseJrl,Mtrr pacxoAa v yponueft tso Bcex cKBa-
)r(HHax.

BerH,I,uHa xoeQSnqrleura Qr.r.nsrpaquu Ha ocHoBaHI{H
onbITHbIx orKaqeK,paccq,LlTnnaercrr tto $optuy"uau, npnBe-
AerI,HbrM E ra6Jr. l4-13, 14-14 u l4-15.
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[Ipodoameuuc ra6r. 14-12

O6rer"r H pacnpereJreHue onbrrnbtx orKar{eK

f lpoerruoe
3 A A A H H C

l. Ha nepBoM grane r.rgucxauuft AntI
npoeKTHoro SaAaHHfl npor.r3BoAflTcfi oAll-
Horrr{bre oTKaqKH }r3 xapaKTepHbrx BoAo-
Hocribilx ropr.rgoHToB B pafione BosMo)K-
Horo pacnonolxeHufl coopyxennfi

2. Ha BropoM orane ngntcxanufi npo-
H3BOAflTCff OAUHOIIHbIC I,I KYCTOBbIC OT-
xaqKr{ Ha Kax(AoM KoHr(ypHpylouleM
yqacrKe pacnoJrolKeHHrr coopyxeuufi:

a) Ha yrlacrKe nJlorr.rHbl A fAC rpo-
u3BoAHTcq rro 2-3 orKarrKr.r B npeAeJrax
Kax(Aoro uopQo.roruqecKoro g.rreMeHTa
peunoft AoJrlrHbr (nofiua, Teppacbr, Ko-
penHbre cxnonnr);

6) no rpacce Aepunaqufi upou3BoAqr-
cg o,lI,HHorIHbIe oTKaqKH Ha yKa3aHHbIx
gJreMeHTax peuuofi AoJrHHbr; qucJro orKa-
qeK 3aBI,ICHT OT nporflX(eHr.rrr Tpaccbr t4,
xapaKTepHbrx usrvreHenHfi reonofHqecKr.rx
ycroaufi u penre$a

\
T"

1

cxenot pacnoJtoctceHun

@ue. I4-I
cKBACT{lttt npu onbITHbLx oT&aqfiax

Ta6nuqa 14-12

O6nacru npHMeHeHI{q onblTHbtx oTKaqeK

O6reu H pacnpereJleHxe onHTnblx oTXaqeK

Texsnqe-
cnnfi

npoeKr

Onuruue orKaqKH, ttper.rMyrqecrBeHHo
KycToBhre, npoH3BoAffTcrr Ha oKoHrraTeJIb-
Ho nrr6pauuux crBopax pacrroJrolKerrufl
orAe.rrbHbrx coopyxenufi. r{uc.no KycroB
v. ray6nua onpo6yeuux 3oH ycraHaBn[-
BAIOTCq B COOTBETCTBHI'I C ilPOCKTOM

Texnuxo-
S K O I I O M H q C -

crufi AoKJraA
( 1 3 A )

Ha yqacrKax BoBMo>KHofo Pacnono-
)KeHr{ff rrJrorr.ru npoll3BoAlrcfl (no oco-
6nu gaAaHI{sM) numr oAHHotIHbIe or-
KaqKH B CKa.rrbHbrx tr [oJIycKaJIbHbIx no-
poAax. KoaQ$uuHeHrbI Sn"rrtrpaunu nec-
qaHbrx nopoA Mo)I{Ho onpeAeJlgTb IIo
na6oparopHbrry aHaJII{BaM. .

Tax KaK onpeAeTreuue xoaQ$auaeura Su.nrrpauuu sB-
nseTcf TpyAoeMKoft pa6orofi, peKoMeHAyercq cooTBeTcrBy-
toulue $a.rrrrpauaouHbre pacrlerbr rrpou3BoAr{Tb cHaqaJra
no opHeHrHpoBoqHbrM xapaKTepHcTr.rKaM BoAonpoHHqae-
MOCTH IIOpOA, a 3areM peur{Tb BOnpOC, saCKOJTbKO HeO6-
XOAHMbI ONbITHbIC OTKAqKI,T, C YTICTOM KOHKPCTHbIX 3AAA-

sufi HsbrcxaHr.rfi.

P acqelrue Sopuyau

Ta6nuqa 14-13
Qopny;ru Afls pacrrera xoeSQuqneHTa QuJrbrpa[lltl K no oAHHoqHbIM orKarIKaM H3 coBepIIreHIIbIx cKBax]IH

Pacnoao-
iKEHI,IE

I(BA)I(I,IH OT-
HOCUTEJIb-

HO BO,nOeMa

fu.apas.rnvecxnft
THn no, l l3eMHblx

BO.tr
C x e u u

K _ (14-r )
0,366 Q lg

R
fg

ftso

F

o

E{

z.
0)

F
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Pacnoao-
) | (CHHC

KBA}KHH OT-
HOC[ITEJIbHO

B O l t O c M a

(U

C)

F

.\J

co

fn .upanr tnvecrH i i
THn no, [SeMHbtx

B( )n

EesHanopu sre
Bor'u

PASIIEJI'BTO POn. HCCJIEUOBAH H ft, prT bt 1KAH Hfl , rH IpOJrOr H rr E)KH E

C x g / v r r

@uz.  11-  3

I

Pacqersr,re Qopvyau

llpodoauceflue ra6rt. ]4- l,l

Aerop

(r4-2)K _
0 , 7 3 2  O  f g  3

fg

s o (2Fl-so) I
r<

a
q)

fl

o
ta

(f)

H
\o
co

Hanopuue
BO,U,bl

a

@uz.

ro

I 4  - 4

K :
2a

l g -
fg

(14 -3 )

o)

' 4 )

a_
X

EeauanopHne
BONbI

<Duz. I4-5

K - 2a
l g -

fs

_!.a?_q_
so (2H - so)

(14-4)
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Ta1nuqa 14-14
Qopuy;ru Ann pacqera xoes{uquenra {urrrpaqun K no KycroBbrM orKaqKaM H3 coBepueHHbrx cKBa)r(HH

C r e u u

@uz. 14-6

Pac'{erHrte Qoprayarr Aarop

Pacqer t to AByM Ha6flroAa-
TEJIbHbIM CKBA)KHI IAM :

f ,  
-  

0 ,366 QK: ; - - -T - te2  (14_s )
(s1-s2) rz 11 

\ - -

Pacqer no _ rrpuBfl3rroMy rrbe-
3oMerpy n Ha6an,qare.nruofi  cKBa-
) I (HHC:

4E ' 0 , 3 6 6 Q .  
1 1

n : ;-=1 - lg -
(s6-sr) m " rt)

' (14-6)

o

o

Pacser  no. (ByM na6.nro
HbIM CKBA)KHEAM:

0 , 7 3 2 Q t 5 2
( : f1

,4,aTenb-

(14-7)
(sr-s:) (2f/-s1-s2)

Pacqer rro [pHBs3HoMy nbe-
3oMerpy n ua6.nrcAare.nunoft cKBa_
)KUHE:

K :
0 ,732  Q fg  a

fe

(s6--sr)(2l1-so - sr )
(  I  4 . - 8 )

()
o

EI

(o

l;

\o

Hauopaue Bo-
AbI:  nyq, uep-
rreHArrKynffp-
u.brfi x 6epery

BOAOCMA

@uz. I4-B

Pacqer ro oAHoft Ha6nrc,[a-
tellnofi cKBaxHHe:

, ,  0,366 Q 2aIr ,
l ( : - l g :  ( 1 4 - 9 t

l l t s t  
o  

f 1  
\ - -  - '

Paccer no rByM Ha6nroAaTerb-
H b I M  C K B A T ( N H A M :

r ,  0 , 3 6 6 Q  l . 2 a * r t
A : - l l p l . - _

m (s1-s2) \  
' -  

11

2a* r, \_ r g ; )  ( 1 4 _ 1 0 )

B Qopuy.rrax (14-9) u (  14-10)
3HaK nJrroc nepeA f 1 H f2 IpHHH_
Maercg, KofAa na6aro.(areJlbrraf l
cKBaxHHa pacflonox{eHa Ha Jryqe,
HanpaBJreHHOM OT qeHrpallHofi
cKnax(r.tHbr n rly6t 6epera; Mnrryc,
ecau na6nroAarenbuafl  cKBaxuua
HaxoAHTCfl Mex,rry BoAoeMoM H
qenrpa.nrnofi  cxsaxnHofi

>.
\o
$

I
a
6)
=

r=
0.)

x

o

e
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Pacnoao-
)|(CHHC

CKBA'TCHH
oTHocl{-

TEJIbHO BO.
.u,oeMa

Hanopuue BoAbr:
nYe, I rapan-
aeasHuf i  6e-
pefy BoAoeMa

6esuauopuue
BO.qH: nyql

nepneHAHr(y-
rxpnnf i  6epe-

fy  BoAoeMa

(u

o
o
l{
o

(Y)

N

€

Ifpo)ottttceuue ra6n. 14-14

/
C x e u s r

@uz. I4-9

@uz. 14-10

Pacqernue Qopllyau

P acqer no oAr{oft Ea6rroAarenb-
Eofi  cKBaxuHe:

:ry,rf+L(,4_'r)
Pac,rer rro AByM ua6ro.qare.ur-

ITb IM CKBA} I (HHAM.

,<: o:tuu Q, f_t 
4a2+r2l

/n (s1-s2) 
\ 

t 
'r 

nor*rrr*

(14-12)

4 - paccToflHI{e
qeHrpaarHof i

Paccer no orxofi Ha6apAarern-
Hofi cxsaxnge:

0,732 Q 2aXrr
K : - l q . = . - . -  ( 1 4 - 1 3 )

s,(2H-s,)-o 11 \-  -

Pacqer rro ,rI,ByM Ha6arcnatenr-
H b I M  C K B A X H H A M :

K :
0,732 Q

(sr-sr) (2H - sr - sz)

f  2al r,  2a* r"1
Xl  Ig  

-  ^- lg :  
|  (14-14)

L r t r 2 l
B Sopuyaax (14-13) u (14-14)

3HaK IIJIIOC nepeA f1 tl f2 upIitHH-
MaeTcs, KoFAa Ha6rIonaTeJrbHaf
cKBaxHHa pacnonoxeHa Ha Jryqe,
HanpaBJreEHoM or qeurpal lHofi
cKBa)r(eHbr nray6r 6epera; MH-
Hyc, ecJIH Ha6ato.[arenbHaff cKBa-
xr.rEa Haxo!,HTcr Mexly Bonoe-
MoM H uenTpanbuofi  cxsaxuuoft

+  l g 2
f1

peKH AO
BA)KHI Ib I

)
OT
CK

:r

\o
G'

I

c.)

0)
t
x
o.
o
A.

EesuanopHne
BOAbr: nyq, na-
pannenbHnft 6e-
pery  BoAoeMa

Pac,rer no o,u,sofi xa6ltotrarear-
of i  cxsaxuHe: 

r_
0,732 Q . ' /  4o '+4 .:  -  ( 1 4 - l D )

s,(2H-sr) 
-- 

rt ,

Pacqer  no AByM Ha6lp4are.nr -
bIM CKBA) I (HI IAM:

K :
0,732 Q

(s, - sil (2H - sr-sr)

4 -  paccTof fHHe oT peKH AO
IreETpanbuofi  crsaxurrbl

X

@uz. 11-II
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B. Onurnue HarHerannfl

Onurnue HarHeraHl{q BoAbI B cKBaxHHbI npongBoAqrcflArrr cyxAeguq o6 ornocurearHofi ,p.ur*bfrio."" uBoAonpoHurlaeMocrr.r nop04 t,t ocyqecrBJrrrorcff npu noMo_UIH C[eIIHaJrbHhrx TaMIIOHOB,_ ycTaHaBJIr{BaeMbrx Ha pa3_tg":r:.,1-lrepBarrax no r.ny6uue (crvr. Snr. l4_lg). 
'--

tl pe3yJrbTare HarHerauufi onpeAeJrseTc, TaK Ha3brBae_MOe YA en b H o e  B oA o n  orJr  or r l  e  H r . r  e  q ,  paBHoe oTHO_IrreHtro KoJrnrrecrBa nornoureuHofi npu onurie BoLu (nnHrpax B I rvruu.) K Morrlnocrr{ onpb6yenno*-"nr.prunu(".y:"p_ll 
_" coorBercrByrouee t'n ki'ii;; 

^^'^
,J.JIfl BO3MO)I(HOCTH COIOCTABJIEHI.I' P.'YJIbTATOB PA3-

IHqHbIX OnbITOB npH HarHeTaHHrrx BO BCeX CJryqaflx npH_HHMaroT.q oAHHaKOBbre BeJ'rr{qHHbr oupo6yerrrori 
-rnr"puu-

nol H cryneneft Hanopa.
Pacrler yAeJIbHoro BoAonornoue'Hfl BbrflonHflerc, cyqeroM Qaxrnvecxofi, loryueuuorr tip" bn"rr'#"rru"."-Mocru pacxoAa Bo,',br e or BeJrHrrHHbr Hanopa //, upuverr

H : h r p ,

rAe lz - sHcora (a u) or ocu MaHoMerpa Ao ypoBHrr
BOAbI B cKBaxHHe;

p - ut1stroqHoe AaB.rreHHe Ha MaHorueTpe, Bbrpa_
xeHHOe B .r, Bo.L. cr.

[ I p "  M  o n  H  H  e  f i n a s  3  a  B  r . r  c  H  ] \ ,  o  c  T  b

Q : a H (r4-22)

Quz. I1- Ig

t l  a  p  a 6 o n  a  q  e  c  K  a f f  z  a B u c  r r , \ r o  c  T  b

(14-23)

b :

C r e n e H H a f f  3 a B  H  c H  N t o c r b

(r4-26)

I
l g  n : lg  Q '

( n p u  f f :  l , ] : r )

b Q ' u4-24)

(14-25)

@uz !4-20

Q :

( l  < a < 2 )

" t /E (r4-27)

(t4-28)

@uz. 14-21
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flpn nn6ope pacveruofi Qopuyau Mo)KHo ucxoAnrb Hg
nprMonHHefiHofi, napa6o.rru,{ecxofi u crenesuofi 3aBHcH-
uocrefi  Q:F (Hl (cru. ra6.n. 14-16). /

iJ t$opr'rynax n rpaQuxax:
Q' A Qo- pacxoAbl BoAbI nptl onblTax n nlnuu;
H' u H' - Hanopbl npu onblTax B ,1 BoA. cr.;

ni 
" 

H;-npHBeAeHHbIe Hanopbil, paBHbIe coorBercr-
H '  H U

BeHHo 
A, 

H 
q, 

a uln nuu;

d , b , q . H n - n a p a M e r p b l

*fua'+temP

ypaBHeHHH.
floc-ne onpeAereHuq a no

oAHoft H3 npr.rBeAeHHbIX B
ra6.tr. 14-16 tfopuy.rr BbI-
III4CJIgCTCfl YACNbIIOE BOAO-

i lornouleHHe no Qopuy.ue:

(14-29)

rAe q -yAenbHoe BoAono-
rnorueHr.re B n/uuu;

rru - Morrtnocrb onpo6y-
eMoro uHTepBana
B 'li

H- Hanop B .rr.

nns noJIyqeHHs coflocra-
Br4Mbrx pe3ynbTaToB npa-
BHnbHee rrpoH3BoAr.rrb pacqeT
yAenbHoro BoAonornouleHrrs
IrpH H:l 14, qro, r(poMe
Toro; ynpoUaer pacqerbl:
npr4 SroM ycJroBHH rrapaMer-
pbr a, lg n unn lg q onpeae-

JIqroTcf HenocpeAcTBeHHo no

0
g - - ,' m H

h

__t_ '!Po0euo

i Eoau-

lnoflnoHcl

@uz. 14-18. Cxeaa
onumHbtx uazruemaruuo

I CKBAUCUH6I

rpa$nxar'r (ct't. Qrar. 14-19 :14-21).
Hapnay c yAeJIbHbIM BoAonorJIoIrIeHHeM rlo pe3ynbra-

TaM onbITHbIx garuerannfi MoxHo onpeAeJIHTb raKx(e Be-
nuquHy xoe$Qnuneuta Qu;rsrpa[nn (no rer',r xce Sopt'ty-
JraM, qro AJrfi onbrrHbrx orKaqeK c gauesoft s Ha Il).

4. Ha.nHebI BoAbI B ITTYPQbI

Harnsbr BoAbr B Eyp+bl npoll3BoArrcx Arq u3yqeHus
BOAOnpOHr.rqaeMocrH HeBoAoHocHbIx nopoA.

Onuru tto HaJrHBy BoAbI B ruypQH BbInoJIHsIorcs
ilo pa3JII{qHbIM MeroAaM, HarIpHMep, _ 6o.rr4upena
(tpnr. 14-22,a1 u Hecrepoaa (Qur. 14-22,6\.

Pacqer roeSQuuuenra Qrnnrrpaunn no AaHHbIM HanH-
BoB B luypQbr npousBoAl.Ircs IIo Soptrlyne:

(14-30)

")0m Eofunpo6o0a

Qua 14-22. Cxeua onumuu.)c Hartuoor oodbt a wypSot
4 - no MeroAy EolAupeaa; 6 - no Mero,u,y Hecrepona

lJodaqa 8o0at

rre (-xoe$$uqneur $n.nrrpaqnu B nfcgrrcu;
Q - ycranoeneuruficq pacxoA BoAhr B *tsfcgrrcu;
F - s onbrrax no MeroAy Eo.rrAupena - nJIoIIIaAb

cMaqfisaeMofi noBepxHocrn ayunSa, paBHae
n r (r + zhl trq,2 (r - paauyc ayunQa; h - s:';r-
cora nocrosHHono cnofl BoI.u r .ru); n orIbITe
no MeroAy Hecrepoua F - n.rrorqaAr AIra syM-
nQa, orpaHutlenuafl BHyTpeHHHM KoJlbqoM, n ru2.

f l p u r v r e q a H r e .  [ I p u  H a J I } I B a x  n o  M e r o . 4 y  E o . t t . u , u p e e a -  p a c q e r
roa$QuqneHra $uarrpauurl MoxHo npousBoll l l rb raxxe rro Qopt' ly.ne
H. K. lnouHcKoro. onv6.nurosaHHofr e c6ooHHre 'Bonpocu ru'[ 'poreo-H. K. InpuHcKoro, onv6.nurosaHHofr n c6opnnre .Bonpocu rul.pqle-o-
rrornu u nulreneosofi  reororun"- TDvrtbI Hucrnrvra- BCE| I4H|EO.JIoTHH u unxenepuoft reorort{n", rpy.[bl HHcrnryra BCEfl4HfEO.
f ocneonr,rs,rar, 1953.
JIOTHH H HH)KEHE

5. Onpe4e;reHlle cKopocrn ABH)KeHHfl
rIoA3eMHbIX BOA B rIOpaX H TpeuII{Hax

ropHbrx nopoA

Cxopocrr ABuxeHr.rfl [oAseMHbIx Bo,E B [opax v rpe-
UIHHaX ropHbrx nopoA flBJIfleTcg Bax(HbrM rIOKa3areneM
Alrfl oIIeHKIt Bo3MoxHocru cy$QosuoHHoro BbIHoca qa-

crflrl, pa3MbrBa v HapyuelrHff ycTofiqllBocrl.I nopoA ocHo-
BAHfifr, nOAMbrBa IIIIyHTOB H T. A.

llpu HHlKeHepHo-reoJroruqecKnx lrsbrcKaHHrx cKopocrb
AEH)I(eHHS nO.rI3eMHbIX BO4 Ofipe,4enseTcff OrrbITHbtM nyT,eM.
.[,.ts grofi q,enl.I B BotrouocHhrfi cnofi B oArroM ,r{aKoM-nr,r6o
nyHKTe (:ranpnuep, B cKBalr(une) aao4urcn KpacKa uil:a
coJrb H rrpousBoAtrcfl na6.rytoAeHvfi ga BpeMeHeM npoxox(-
AeHHs r{x Ao Apyroro nyHKTa, pacnoJroxeHHoro Ha H3-
BecrHoM paccTofHHH.

Onuru no onpeAeJleHuro cxopocreft Moryr 6urs tro-
cTaBJreHbI B ycJIOBHflX eCTeCTBeHHOTO rrOTOKa UJfi4 COBMe-
IUeHHbI C OTKaTIKaMTI U3 CKBa)I(I{H.

Pacqer cpe4nefi cKopocru Ha ocHoBaHHH onbrroB npo-
H3BoAr4Tcs no Qoptrlynau:

a) B ycnoBaffx ecrecrBeHnofo rroToKa

t ft-,: 
L

, U  
T I

6) npu onutuofi orKarrKe u3

( ,3- ,?) tn  L

;  ( 1 4 - 3 1 )

coBeprrreHHoft cKBax(HHbI

K a :
2LhT ' , (  14 -32)

tre Ka - xoeQQuuHeHT cKoposrn ts Ilopax, paeutrfi aefi-
cTBHTeJIbH,Oft qpe.Asefi CKOpOCTII IIOTOKa npll
rpaAHeHTe I, paBHoM eAr.rHuqe, B nlcgrrcu;

I - paccrofHue MelI(Ay IIycKoBoft n Ha6lnAarelr-
Hofi cKBa)KHHaMfi B ili

T - npo4oJr)Kr{Te.rrbnocrb B cyrKax xoAa coJrr.r urtl
KpacKH Mex{Jly cKBax{I,IHaMH, OnpeAeJlseMaff no
rpueofi I.IsMeHeHI{s KoHIIeHTpaIruu B ua6.urcAa-
te.nlsofi nupa6orxe. A.trs floryqeHHfi 3anaca
npu pacqere ct(opocrn BpeMn T IIpHHHMaerctt
Ha MOMeHT nOSBJIeHHg IIHAHKaTOpa B cKBa-
XHHC;

12- paccroflHr,re Aannnefi (nycxonoft) na6.nro,u,a-
reluHofi cKBax{HHbI oT lleHTpanbHofi B utl

11 - paccroflHl{e 6.nr.rxnefi Ha6JIIoAaTeJIbHofi cKBa-
)I{HHbI B i+ti

Lh - pa3Hocrb yponueft B
}I(HHAX B 'T.

ua6.nrcAateJlbHbIx cKBa-

f l D u r a e q a H H e .  l .  E c l n  S a n y c K  H H J L H K a r o p a  n p o H 3 B o i I H T c s  B

na6aro ia re .nb . ' y ro  cKBax(HHy H y raBrHBaercq  e  qeHrpaauHoi ' l .  To  B

Qopuyae (14-32) BerHr{HHa /1 f lBJIe€rcr palnyco-M Quastpa ueHrpanb-
ioR ckaa) i (unur ,  a  a l r -pa3Hocr t , Io  ypoaHef t  s  t ta6arc l la reausof t  H  ueHr-
paannofi  cKBa)KHHax. 2.- Oopr'ryra ( i4-32) BbIBe.r.eHa .u,nr HanopH"I-{:-
irouufr. B neuanopubrx Borax oua Moxer [pHMeHRTbcn npu 3narIHrerb-

Hoft l{oqHoctn soAonocsoro ropttsoHTa.
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. KosQQnqueur cKopocru (, onpeAeJrflercs rar{xe no
Qopuyne:

/' ( l4-BB)

rAe_n - nopucrocrb _nopoA, K - roee$uuuenr Su.ntrpaunu.
Hves ne.nuuuny r(p , MoxHo onpeae.rrr.ns AeficrsuTeJrb-

HYIO CPEAHIOIO CKOPOCTb ABH)KCHHq BOAbI B NOPAX I{ TPC.
IuHHax s nrc6ofi ToqKe o6.nacrn eu.tnrpaquu: 

-

V : K o l (  14-34)

K
K,  r A

n

,;,
,iir
i+.
!i;,1

!-'#.'dAF
w
s"#:

#H

+:'-
J

i!"r' .
,,1: .

ri
;i.'.

*.'
i ! '

,;;,;:
f+,'
!!t:

I1','
&'9,^,
i r '

,i;.. li

&.j,.r

#k

I'Ae y - cKopocrb .['BlrxeHHs BoAtr B [opax H Tpeulr]Hax
B r4fCyrKu;

1 - rpa4ueHr noroKa.

I4_8.  NOJIEBbIE HCt Ib ITAHI4f l  OH3HKO-
MEXAHHqECKUX pBOACTB I -PyHTOB

flo.[esue onLrrbr no H3yqeHHro eusuxo-vrexaHHqecK'x
csoficrs rpyHToB npoH-s,BoAqTcn He[ocpeAcrBeHHo Ha ]rtla-crKax coopyxeuufi. Kaxanfi orrbrr AoJr)r(eH orBeqarb
onpeAe.neuuofi texnuqecxofi gaAaqe, ycraHaBflHBaeMofi B
rpoqecce npoeKTHpoBaHHfl. B npaKTHKe HHx(eHepHo_reo_
JIOrHqecKHx H3nrcxauHft B ocHoBHoM npoBoltsrcq Asa rH-
na noneBbrx oflbrroB no H3yqeHHro QUanxo-vrexaHHqecKr{x
ceoficrs rpynroB: 1) npo6ntre Harpysrffi B ruypQax u
cKBax(r.rHax, 2) HcflbrraHHq conpoTnBreHHq r.pyHToB
CABHTV.

B 6"Aeno"r* cJyrraflx B noJreBbrx ycfloBxqx npoz3Bo-
Atrcff TanKe cneuHanbHbre 3KcnepHMeHTaJIbHbIe HccJreAo-
BaHHff: BbrBerpnBaHnfl uruuucrbrx nopoA (n onbrrHbrx
KoTJroBaHax, mypQax), <<rrJrbrByqecru> [ecKoB, TeMnepa_
rypuoro pexnMa rpyHToB u gereufifi nyqeHr.rq u ocaAoK
rpyHToB npu 3.aMep3aHHH lr orrar.rBanuu (n pafionax Beq_
uori naeps.rroru) H Ap.

1. Ilpo6Hbre Hanpysr{n rrrraMnoM

l lpo6Htre HarpysKr.r B orKpbrrhrx ruyp$ax ilpoasBoArr_
c'I Ha rrrraMnhr nnoqaAbro b 000 r.r.nu l0 000 cnz (nepnsrft

@uz. 14-23. Cxeaa
?pyHma. onumHu.ttu

e wypfiax

ucnumaHuu
Ha?pJ3Kail,u

125,

2 p.*%r,

@uz. 14-24. [pafiurc aaru-
cu.rdocmu S:/rp) Ha onum-

HUX HA?pJr3Ka.x

pasMep qBrflerc.ff crarAaprsuu). VcraHoexa A"1q npoBe_
AeH-r,rfl Harpy3oK noKa3alra ua Qur. I4-_ZB.
.^Harpy_gxa Ha, uraMn npolraBoAuTcfl cryneuflMrr
(0,2-0,5-1,0-1,5-2,5 rcelcuz) Ao Aocrux(eHus npe-
Ae.nnuoft Harpy3KH, npn xoropofi npoucxoAuT Bhrnr{paHue
rpyHTa vJnr o6pasonanue rpeulan c pe3KHM cKaqKoM B
Bo3pacraHnu ocaAKH 14 A,nure.nssofi ocaAxofi, nporeKaro-
ureft rrpHMepHo c oAnHaxosofi cKopocrbro.

Peaynlrarrr npo6ulrx 1rarpy3oK B ruypQax o6pa6aru-
Balorcq cJreAyrotunrrl o6pasou.

,.1. l lo- .rpl$.uKy 3aBHcHMocrH oca,uKH or narpy3KH
(Qur. 14-24) ycraHaBrrHBaror npe.ueJr nponopuHoHarrb-
HOCTH Melrqy ocaAKaMH V .Harpy3KaMn Ans AaHHoro
I I ITAMNA.

3asprcurtaocrb ocaAKH oT Harpy3Kr.r B rrpeAe.nax nponop-
uHosanbHocTH BbrpaxaeTcs ypaBHeHHeM:

S : c ( p - p ; , \ ,

rAe S-ocaAxa rxraMna B c. tot ;
p - y.(eJlbHoe AaBJIeHHe IIa urTaMrr B rcef cuz;

po u s - napaMeTpbr, onpeAeJrreMbre r{3 rpaQuxa
.  Qar .  14-24 (c  :  c tg  a  ) .

2. VcragasauBaercfl r{oAynb Ae$opruaqnn rpyHra:

E :  qP!-
s '

rAe E-uo4y.rrr AeQopr'laqu1a B rcelcnz;
P - no.nuoe AaBJIeHHe Ha [rraMn, BbIBBaBIrIee ocaA-

Ky,_ B K2; npHHHMaercs B npeAenax npsMoJrH-
uefiuoro yqacrxa rpaSuxa;

S-ocaAxa e crr ;

rAe p. - xosQQuuneur 6oxosoro pacurHpeHuff rpyHTa,
paeutrri Ars necKoB 0,29, Aitfl rJrHH 0,42;

^F - nrouta.q,s uralvrna s c*t2:
c - nonpasoqHsrf i  roe$eHuneur, yunrunarcurnfi

pa3JrHqHe aeeopMa[r{f t  npn HcnbrraHHH Ha
noBepxHocrn (n uryp$ax) u Ha r.ny6une (a
cxnaxnHe) .

3uaseHus ft H c AaHbr B ra6n. 14-17.

301

(r4-35 )

( r4-36)

(t4-37)
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Ta6ttuqa
xoeQ$rqnenroB k u a

14-17
3HaqeHHc

cDuz. I1-26. Cxena ucnbrmanuti zpynmr Ha cdsue

M :  &
S r '

a TaroKe no pa3Hocru Sr_Sn,
rA€ J 3- nOJIHaff OCaAKa OnbITHOfO

IIITAMNA,NOC.IIC 3AM AqIBAHHff ;
SH - OCaAKa IUTaMIIa AO gaMar{f i-

BAHHf f .

flpu M>S 14 Ss - !" )3 cr: (anq
IIIraMna nJroilIaAbro S 000 cril2) nopo_
Aa oqeHHBaercfi KaK MaKponopHCTafr,,
o6naAarcuras npocaAorrnbrMH csoficr_
BAMI{ .

(t4-38)

Quz. 14-25.
Cxeua ucnu-
manud ?pyH-
ma onum+u_ flpo6nlre Harpy3r{H Ailfl ucrrbrraHzff,tu Ha?pyo_ c)KHMaeMocrH nopoA Ha .nyO""u^ il;-gA.tuIU I crcBa- r.I3BOAqTCs B CKBilril.rHax 

-A,UarurerpOrr,r

ctcuHax B2S Jwrt co rrrral\drroM, AuaMeTp KoTo-
poro paBeu 2Zl iln, (n.norqa.qr

- cxerrra ,.ru"ou*nuof,'"t#ku'brx HarpysoK B cKBa,xHHax
J,aHa Ha Sur. 14-25.

O6pa6orxa pesynbraToB npo6nnrx flarpy3oK ,B cKBaxH-.,.,JAX BCAETC' NO YKA3AHHSM, I{3JIO]KCHHbIM BEIIIIC.

2. VlcnuTaHfiq Ha corpornBJrenr{e rpyHToB cABHry

Hcuuraxur rpyHroB Ha conpoTr{B.rreHne cABHry B [o.rre-Bbrx .ycnoBHflx trpoHsBoAsrcq 
"u.q, 

*o*or""-fr"- oorro.oio
!:3Mepa (c nnorqa4rn cABHra nopflAxa 600 

-cttz) 
Heno-cpeAcrBeHrlo B ruypQax, KorJroBarrax v Apyrux ropHhrxeupa6otxax.

^^94"u H3 ycranoB-oK AJrrr npoBeAeHufl HcnbrraHnft noxa-3ala ua Snr. 14_26.
pe3yJrbrare noJr,eBbrx acnstlargrtl cocraBrfl,ercqrpaQux 3aBr{cuMocrrr conpoTuBnegufl_rpyHToB cABHry oreeputxanrHofi Harpysr(r{ ({ur. 14_27):'ipu*."". Koro_poro Mox<er 6urs nnpaxeHo:

r - cAB'raro;. #jrJ'*1rn ,

@uz. 14-27. I-paSurc aalucu.ttocmu r:f(p\
no ucnumaHufl.ilr rua cdauz

c - c4ellne{He, nony_qaeMoe KaK oTpeSoK, oTce_xaeuufi uparvrofi Ha nepruxa"rrt"oa' oa", Brcef cuz'
tg g- xosseuuueHr rpenr.rs;

p - BepTr.rKaJrbHafl
JaBI{CHMOCTI - '  : f(o

9 -yTon Earc,roHa

f (p)

npruofi K oca a6cqrEcc;
Harpysr(a n rczfctt2.

uann{-urvrucTb r : r (p) MOX(eT 6urru flonyqeHa rIpHnocroqHHoI iBeJI I , IqHHeHIvKo36rhui l r reHrqrr^nu^T^^h ' 'roe_Q0uUnenra ropucrocrn eHnH BJraxnocrn &, (rn. l E, n. lb_g).

l4-9. JIAEOPATOPHbIE I,ICCJIEAOBAHHfl

T*7urz

rr4e
( l4-39)
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Ta6au4a I4-18

Cocran HccJreAoBaHnfi ropHsrx flopoA

Bu.u.r'r u c c,re.a.o gau nfi

f I  areosr  oJrof  nqecKHe

f lpouanonlrr*rbre onpele, le Hrrrr

Cocras QayHnr  u  Qaopr , r  ,
nbrJlbqeBofi aHa.nHe

fopHnre nopor,br,
noJ.Beprarcru Hecq
HCCTEJIOBAHHCM

Oca,aoquue nopoAbr
pa3rHr{Horo cocTaBa

f IonY'rae r.rr,re noKa 3arerH

I - lepeveuu (cenref icrno,  poA,
B H n )  O K a M e H e r b r x  o p r a H n q e -
C K H X  O C T a T K O B  ( X n n O r U U X  H
pacTHreJ rbHbrx )

f lerporpaQnuecxue
H MHHepaJ lOruqecKHe

I- lpocr,rorp ru.trnQoB no.4
M H K p O C K O n O M ,  M H H e p a J r O f H -
qCCKI I f i  AHAJIH3

14seepxeHHbre,  oca-
AOqHbre H MeTaMOpQH-
qecKHe i lopoAbr

MnHepanorzqecrr . l f i  cocraB
H crpyKrypa nopoAbr

XHun ' t ec rne

cD Hsr.Iro-il,texaH H qe-

cKHe ( rec i rexunqecKHe)

Baaosof i  xnunqecrnf i  aHa-
JIH3,  xuMnqecrnf t  aHaJIH3 or -
, l I ,€ r ' IbHb lX KOMnOHeHTOB'  aHa-

JII,T3 BOII.HbIX H CONqHOKHCJIhIX

B bIT'I  }KCK

cD ugptx o-ruexaHHqecK He
cBof t  c rBa nopoA:  rpaHynoMer-
puuecrnf i  cocTaB,  ecrecrBeH-
sEfl,  BNAXHOCTb, YA€NbHbIf i  H
o6reuuurf i  Beca, BoAorrposu-
uaeMocTb,  r IJ IacTHqrrocrb,
cxHMaeMocrb (xorvrnpecc HoH-
Hbre HcrrbrTaHr.rf l) ,  conpoTHB-
J I C H H E  C A B H T Y

OcaAoqsbre nopoAbr
pa3JI14 qHO|O COCTaBa,

qaue-coAepxau{He
BOAHOpaCTBOpHII br e COnH

O c a r o q s n e .  n p e H M y -
[ lecTBeHHo HecKaJI bHbre
nopoAbi l :  cBq3Hbre H He-
CBf lSHbIC

l iepeuenr co.u,epxaquxcfl  B
nopoAe  XHMHqecKHx  KoMno-
HeHToB H pacrBopHMbrx coaef t

Cv.  r . t .  15

Bo.loycroftqHeocrs Quguqecras u  xuMuqecKaf l
croftxocrb r lopol l :  or lblrr,r  Ha
pa3MoKaHne,  pas6yxarrHe,  pa3-
MbIBaeuocrs ,  cyQQogr . r to ,  pac-
TBOpeHHe

OcaEot rH t re  cKaJ IbHbre
H HeCKaJ IbHEIe  nOpOAbI

IpenuyurecrBeHHo Kaqecr-
BeHHbre xapar(Tepr . rcTHKH Anq
orleHKu ycroftqr.rBocrH f lopo,q
nporr.rB aosAeftcrBHfl BoAHoro
noToKa

Jla6oparopHbre r{cgleAoBaHr{fl ropHbrx nopga BbrnoJr-
gfloTcfl Ha Bcex craArlflx HSbIcKaHHfi tt uuercT KoMnneKc-
unfi xapaKrep.

Cocras gccneAoBaur{fi roprrbrx flopoA yKasag B ta6t.
l4-18.

Ans xapanrepucruKr{ xr.rMr.rqecKoro cocraBa BoAbr npo-
H3BoAffrcff cJreAyroqfie aHaJrr.rsbr (ct'r. Ta6r. 14-19).

ArpeccHBHoe BJrr.rffHr.re BoAu rr Bo3Molr{HocTb paspyHe-
IIHfi 6elosa B ooopyx{eHnxx o6ycnoBJu.r,Barorcfl: a) pac-
Ttsopeur{eM v. BbrMbr,BaHr{eM Kap6oHarubrx (npeuuyuecr-
neuHo) cocratsHbrx qacrefi ueMeHra u 6) o6pasona-
HHeM HoBbrx coeAnnenufi, KpHcranJrugyloulr,rxcg B lro-
pax 6eroua. Eo.ntruyro poJrr B sroM rrocneAHeM npo-
qecce HfparcT cy.ntQaru; Hanpr{Mep, nepexoA HsBecrH B
runc, o6pasoeaune ,qsofiHofi cepHoxncnofi coJru anioMu-
Hvtfl H r{aJrbrlufl r4rrr TaK HagHeaeMofi coJrn Aeearq
t4 T. n.

OqeHxy arpecct,rBH,ocrlr BoAbr Ha ocHoBarIHIr o6ip,a0ocru
H O6O6IqeHHrt p$yJIbTaToB xHMI{qecKHx aHaJIH3oB cJIeAyeT
,npousBoAlrrb ro |OCT lll-54 (cu. r.rr. 6, n. 6-21). A"irs
npu6nuxenHofi oqeHKH BoAbr Mo)KHo norbgoBarbcq ra6.n.
t4-20.

Ta6.,tuqa 14-19

Onpeaelre Mbre KoMnoHeHTbl

f lolHurf i  aHaJtH3. BbrnorHsercs
au6opo.rno t lr f i  ocHoBHbrx
THNOB BOJI. BHqBJIEHHbIX HA

OCHOBAHI , IH MACCOBbIX
onpeaeaenari

xo.rHqecreesHufr
o . a l

v E l
cg q,, I

xoaHqecrseHHbrf i

F =
rJ .O
c ' ) J

A O
Y c a

Cl'  soi ;  HCoi(npn
Harr . rqHH TaKxe COr) ;
t ' l i ;  i (  i  ca",Mg; Rzoa;
SiO2;  cso6o. (Han CO2;
pH;  cyxo i r  ocraror ;
noTepH npH npoKaJrH-
BAEHl t

C l '  ;  S O i ;  H C O '  ;- r 3

Na*K (onpenenr -
roTcf l  no pa3HocTH
.L{?-eKg aHHOHOB H Ka-

r r . ronon) Ci ;M[ (u.na
o6uIas xecrrocru),
pH, cyxofi ocraroK

. 0.)

' (.)
r r

. a
o
z

BuIu xr{MuqecKnx aHaJrH3oB BoAbr
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Iloxasarenn AJrs npn6nnxeHnofi orreHKH
t4-10. noHcKr{ H PA3BEAKA

CTPOHTEJIbHbIX MATEP HAJIO B

B 3aBucuMocra oT craAHH ugnrcraHrar? ycraHaBJrHBaror_
cq KaTeropu[ SanacoB cTpoI{TeJIbHbIx Marepl'IaJron, pas.un-qarouruecs no crerreHr.r Hx r.I3yqeHHocru (cru.- ta6n.t4-211.

I(agecrno crpoHTeJrbHbrx MarepHanoB orreHHBaercq no
pe3yJrbraraM aHaJrH3oB H UCnUranufi npo6, oro6panurrx
npu pa-3BeAKe Mecropo>KAenrafi. llpurraepnufi cocrae onpe_
ACICNAfi Ailfl, PA3fiHIIHbIX BI{AOB CTPOI,ITCJIbHLIX MATCPHA.
rroB rpuBoAurcff e ra6r. 14-22.

Ta6ttu4a I4-21

Ta6ttu4a 14-20
arpeccHBHoCTH

HageaHHe xnMHqeckoro
KOMTIOHEHTA

Bpeneunar  xecr -
KOCTb

I- loxasareJrb KoH rreHT-
parIHH BOAOpOAHbTX
aonon pH

Colepxanne xHMHqecKoro
KOMnOHeHTa, npH r(oTopoM BO.4a

gBrsercc arpeccunuoft

Meuee 3-4 rpaa.

Meuee 7,0 rpr nperueuHof i
xecrKocrn Menee 24 rpay,.
H MeHee 6. ,7 -  npl  BpeMerr-
HoH xecrKocrr{  6olee 24
rP a.u.

Csc6oAHas H arpec-
cunHaa CO,

Onpele;rflercr B gaBucr,rMo-
CIH OT COOTHOTI ICHHf l  HOHOB

Ca" (xecrxocrH),  Cl '  n SOa
O6u. lgo Bo,[br,  corepxa[{Hc
SHaqnreJ lbEoe Koni l  qecTBo ar -
peccnnHofi COz, f lBJrrrorcf l
oRacHhtMH, ecJIA TOJIbXO OHH
He coAepxar  6o.nruoro KonH-
qecrBa uonos Ca

Houu SO; Bo.ree 300-500 ueln

Eo.nee 5 000 aeln (npn co-
replr(aHnn SOi ao 1000 uel.,t)
B 3aBr4Cr. IMOCTH OT BpeMenuof i
) I (ECTKOCTI{

Cxeua AeJIeHHfl gaflacoB noJre3Hblx ncronaeMbrx

Ha asaHHe
xareropufi
3anacoB

CreneHr H3yqeHHocrn Mecropox.u,enufi rarof i  c 'ra rut H Hx(euepHo-reoJIornqecKIrx
l.rsutcxanufr ycraHaBnHB arorcg

Kareroplu C

,  C , .

Kaqecreo Marepuana ycraHaBnHBaercs no or ,uenb-
HHM npo6au,  a  B cJryr la f lx ,  He nusunanulux co i \ {He-
HHfl,  -  no aHaJroruu c troAo6gbrMu rropo.qaMr u3yqeH-
Hbrx Mecropox4eHuf i

3anacu MecropoxneHr{ f i  onperensrorc f l  no reono-
fHqeo(HM npeA[ocbrnKaM. Orneceur , le  3anacoB K Ka-
teropr.rn G npongBojrHTcq roJrbKo no reoJrorHqecKr4M
coo6paxeHnHM. l r  J tHrxb AJr f l  HoBbtx  paf ioHon n Mecro-
poxleHuft ueo6xoAr.ruu eAHHHqHbre HccnerosaHns o6-
pa3uoB.

3a r racu  yc rauaBnHBaro rc f l  r r a  ocHoBaHHu, (aHHbrx
f l3yqeHHf l  npnMhtKaroruux MecTopox(ae i l . r f i  (no ercrpa-
noaaunr . r ) ,  a  raK)r (e  Ha ocHoBaHHH reororHrrecxofo
usyrreHHg ecTec lBeHHbIX H peAKUX LtCKyCCTr,engux o6-
naxesnf i  n  reoSnsnqecru i  AaHHbrx.  Aaq or r receHgr
x xareropwu C,  Tpe6yercs Hccne^qoBaHHe se6oluruo-
no  KonHqec rBa  npo6

Perorsocr lupoBor lnsre H3brcKa-
Hrrf l  (cxeua)

3anacn Kareropr{n C2 ctty)KaT nJrf l
ne pcne KTHBrrofo nJra HH t)oBa Hr.t f l  cT po-
HTeJtbcrBa H l lnaHr{poBaldnfl  reono-
ropasBe.toqgbrx pa6or

3anacu  Ka re ropHu  C ,  cayxa r  An f l
nepcner(Tr . rBHoro r rnaHr{poBaHHf l  cTpo-
H T E J I b C T B A  H  Y C T A H O B J I C H H q  A C E H T H O -
BaHHH Ha reoJroropa3BeAoqHble pa.
6orn

CT
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Ifpodontrcenue ra6n. 14_21
HagnaHue xareropHf ,

3anacoB Ctenesu H3yqeHHocrH Mecropoxn,eHHfr

Kaqecreo Marepuana ycraHaBJrHBaercf l  nyreM na6o_
paropHoro H3yqeHHR rAi l f i , {HUX npo6.  3anacu KoJrHqecr-
BeHHO IOCTaTOTTHo TOTTHO ycTal raBJIHBarcTcf l  pa3BeAKa_
MH C roqHocrbro Jlo 60_90%, or ooulrrx 3anacoB
MecTopox{AeHHs. <POprrla Tena noJre3Horo HcKOfiaeMoro
Mox(er 6r.,rrn Bbrf lBJreHa HeAocraroqHo

Ha i<aro f t  c ra . (HH uHxerepuo- recro tHqecKHx
r.rsucxaHlrfr ycra Ha-rannurcrCs 

-- - - .

Kareropun B

Kareropun A

, A z

MexanuqecKHe cBof ic rBa MarepHana /LoJtxHbt  6urr
} I3VI {EHbI

3anacnr onperensrorcfl AeraJrbHofi pa3BeAr(or? n on-po6oBauueM rrpu noMorr lu roprrbrx nulpa6oror,  Oypo_
Bbrx cKBaxHrr r'rJrr{ TeM}r H apyrurvrn. !,.rra orHeceHr{fl

OxonqareJrbHbre H3brcKaHHc ( rex_

"iY::T 
IIP-oeKr, Pa6orrae .cepr;x;)Janacbr no r(aTefoprrH 42 ityxar

Anff  06ocEOBaHHs TexH rc qecroro'  npo_
:Il l  n reHepanbnofi cMerhr Ha crpo-
I , ITCJIbCTBO

3anacu no Kareropnu At cnyxar
Anff 060 cHoBarr ufl rrpor.rsB oACTBerrHoro
rlnaEHpoBarufr ropiux gKcnJryararru_

:,T:_tiI -pa6or (npa usucxaHrinx AaRrlr-I lpOTeXHHqecKofo cTpoHTenbcrBa
o6nilqHo rre ycra Hasanearcicn)

A 1

B LI.4.bt crp oHT e"'r bHbt x
MATEDHAJIOB Kauen-

HbIC
M A T E .

p Ha nbr

F,ruHa-
CTHC

rpyarur

f l p n u e q a  H H e -  l .  H a c r o g u a q  r a 6 . n n q a , E e n e H r . r g  B a n a c o B  c o c r a B n e H a  n o
".T"ogu^1:TjLi j_l{qorexH,qecKofo crpoHrerbcrBa." r- I t .  rocreoan"air,-rgi0.

uarePHaraM, npnBe.qeHHbrM B KHure 
"HnxeHepHo_neororHqec6He?:- lpy crpoure;,uciu-e n"6or-o-*-"i.;;"p;;;;r*"*lr* .oo';rriJiri"li'llfili;:pexorn""iiouai'oi i, pii;;-d;;ilfiffi;ifff";Ji.;""",i""#p"#11"?,":i:"1".'Jf"".{i:ilDecrecr'c,H'},x.!rpo*rer!,H'x xarepn ,oB roryr 6'rbaro [pe.u,ycMorpeHo s ra6,ruue.

!t

Cocrae aHaJrr{3oB u ncnuranufi
Ta6ttu4a 14-22

bHbrx MaTepI{aJroB

',, 
If 

o""""" g,Tt.:5"^TT-, i _" cr{ o B H br ri e u s n v e c x u x c n o ft cr e. rn r{ H H c -

Texguqecxue 
.rpe6oeauur, npeA.bfiBJrreMbre K pa3Jruq_HbrM BHraM crponTeJrbHblX rrtarepzanon, cM. B rJI. 6.

I4_8.  OCHOBHbIE OTI IETHbIE
.qOKYMEHTbT

t4_11. OETIIHE SAttEq AHLIfl
o6reu r'{Hx(eHep'o-reoJrorfirrecKax ugrrcxanuri H rny6u-Ha paspa6orxlr 

_o{AeJrbHbrx uonpoao" onpeAeJrrroTcfl cra_AHefi [poeKTHpOBaHr.rr.

_ 
I/IHX(CHEPHO-TCOJIOTfiqCCKHC 

H3bICKAHI,I' SAKAHIII{BAIOTCfl
KAM^CPAJIbH'IMH 

,PA6OIA".N U COCTABJIEHHCM OTTICTOB I,I 3A-rr'coK Ailfl o6o_cuonauua npo.^ri.- %;;; 
-*u"."prnb'brx

pa6or BbliloJluffercs B neplool noAroToBKI{ K noJreBbrMr43blcKaHr{qM I.I B npoqecce llx nponeAeHHr.
B coorBercrBHH_ c o6rel.rb*'" coAepxagr.reM BbrnoJr_HeHHbrx HsrrcxaH-afi no r4x oKoHqaHHH MolKeT 6urs co_craBJreH oAuH o6teAprueuutrrl mqer r.uru psA orrleroB rroorAelbHbrM gJreMeH-T_aM pa6or (uaupanrep, cbeMKe, ennrr_paIII4oHHbrM i'IccJIeAoBaHHflM H T. n.), a raKx(e ro oT-AeJrbHbrM yqacrKaM rpoeKTrrpyeMbrx coopyxeuaft (na_

Ill*ap, 
yqacTKy pacnoro)KeuHq- roJroBHoro y3.rra, BoAO_XpyaHJ'IJIHTUY, Aepitaaqpg A r. n.).ylHX{eHepHo-reonorHrrecKHe 

oTqeTbr rrpeAcTaBnflror co_6ori onuc anue n ooo6urean; 
";; 

BbrnoJrHeHHbrx noJreBbrxn KaMepaJrbHbrx pa6ot u AoJrx(Hbr BK[roqarb B ce6q IIoBosMoxuocrr{ Becb lrruepulufics 6amuvecr"n 
""ir.p"rn,

a rdMeHHo: oflHcanr{e o6naxenufi, p.no.6u-- *"}"r"*o_reoroftlqecKax xBreuufi, x(ypuaJrbr H,pa3pe3br (roaonxr.r)

I-paHy;rorvrerpauecxrfr co_

+

CKHX BCI I IECTB
I lp"len rporrHocrH

T H C

Moposocrof ixocrn

Ha cxa -

+
-r

+
+

I-'i-

+

I
I

+
+
+
+

i
-1-

+
+
+

r u e rpyn rd s s a n H i: x r'{ o c r H o r n 
" * " 

u r. 
"t 

;; 1r'.';;;;"t""i#"T ?",iJli f l:loTct no c[euuanbnot npo"parrrue.
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orAenbHbrx paSBeAoqHblx Bblpa60roK, Ta64IrubI I{
rpa$HKr{ orKaqeK, HarHeraHHfi u ApyrLIx onbITHbIx
HCC.rreAOBarrHfi, Ta6nr4ubr na6oparopHblx AaHHbIx
H T . T I . /

l lo Kax(AoMy Borrpocy ngucraHufi B orqere H3Jraralor-
ca no4po6uue n o6ocuoeaHuHe BbIBoAbI, 3aKrIoI{eHHR H
npeAJro)KeHHr HccreAoBarerq KaK B pa3BHTHe o6uereo-
perHrrecKllx no.noxeHufi uuxeuepuofi reoflorl{t,t, TaK H
npHMeHHTeJILHO K 3a[pocaM npOeKTnpOBaHHfl U cTpoH-
TeJrbcrBa. orqerH r{nnrocrpHpyroTcfl KapraMr{, pa3pe3aMH
H ApyrHMn rrepTexaMH.

Hxxeuepuo-reoJrofnqecKLIe 3anucKH K coorBercrBylo-
UIHM npoeKTaM B OT.rrUqUe oT orqeToB AoJIX(HbI coAep-
xarb cBoAHyro o606uleuuyrc xapaKTepHcrllKy HHx(eHepHo-
reororurrecKux yc.noeufi B pa3p$e KoHKpergbrx rpe6oBa-
nnfi npoeKTupoBaHufl H KparKHe o6ocHoeaH[s grofi xa-
paKTepr{cTHKH MaTepHaJraMr.r r.rHx(eHepHo-reoJloffiqecKoro
oTgera.

r4-r2. orqETHbrE AoKyMEHTbt K TEXHHKO-
9KOHOMHT|ECKOMy AOKJTAAy (r3A)

HuxeHepuo-reoJroruqecKafl 3anr{cKa
uMerb cJleAyroulnft cocras.

K TOA AorrxHa

1. O6qas qacrb (o6qaq xapaKrepr{crr{Ka Bcefi
,4OJIHHbI B IIeJIOM)

a) BBeAeHHe - rleJreBas ycraHoBKa H nporpaMM a flsbr-
cxanufi, o6terrl BbrnoJrneHHbrx pa6or, ucnoJrrruTeJru;

. g) Ecropuq H3yqeHHocrr.r pafioHa, xparxufi o6sop uraB-
uefimux nuTeparypHbrx H apxuBubrx Marepr{aJroB rr Hx
oqeHKa;

r) Qusxro-reorpaQuuecxufi oqepK - orrucaHne perbe-
Qa fi rr.raporpaQnqecxofi cerr4; o6ulaq xapaKTepHcrHKa
KJrr{MaTa Lr oTAeJrbHbrx ero SJreMeHToB; ocHoBHbre .[aH-
Hbre IIo rHApoJroruu;

r) reororurrecKoe crpoeHue crparurpaSur, o6ulas
nr.{ToJrorHrrecKar v r.rHxeHepHo-reoJroIHqecKafl xaparffe-
pHcrHKa KopeHrlbrx 14 qerBepTr,rqnbrx ornoxeunfi, TeK-
TOHI,{KA;

A) reorvrop$oflofzq ra $asnxo-FeoJroruqecKr4e sBJreHr.rs.-
xnaccuQnKarlr4fl 14 onucaHue ocnoBHbrx Sopr"r pe.rrteSa
no vtx reororuqecKoMy coAepx(aHwo, ycJroBnsM o6paso-
BaHu.r v pa38HTtrro; xapaKTepHcrr{r{a ensuxo-reoJroruqe-
cxr,rx rnnex[fi, rrMeroulux r.rHx<eHepHoe 3Haqeune (xapcr,
onoJI3HH, OCbInt.I r,r r. n.);

e) ruaporeoJroruqecKue ycnoBriff - o6sop BoAoHocHocrH
KopegHbrx 14 qerBepTuqHbrx or.toxeuufi c BbrAeJreHI{eM
ocuoBHbrx BoAoHocHbrx ropllgoHroa, o6u1aq cxeMaruqecKag
xaPaKTepr.rcTHKa gTr{X TopH3OHTOB r.I XHMHqeCKOTO COCTa-
Ba noA3eMHbrx BoA;

xr) HHx{euepHo-reoJrornqecKoe pafionupoBaHHe-pa3-
AeJIeHHe peunofi AoJrHHbr rro BceMy KoMrrJrer{cy HH)KeHep-
Ho-reoJrorfirrecKux ycnonnfi Ha orAeJrbHble orpesKli -
pafiouu rr o6qas orIeHKa 9Tr.rx pafioHoe c rorrxr.r 3peHlrfl
ycnonufi pa3MeureHnrr H nocrpoftru rr.rAporexHr{qecKux
ySJIOB, KaHaJIOB LI BOAOXpaHHIT{U.

fpaQauecxve npuJrolKeuurr: Kapra H3yqeHHocrr{ H Kap-

2. CnequanbHafl qacrb

B srofi qacru 3arrllcxu 6o.ree KoHKperHo H AeraflbHo
p accMaTpHBaroTcs LrH)r(eHepHo-reoJrorHqecKHe ycJroBl.rt
pafionoe (yuacrxon) nosuoxuoro pa3Me[IeHuff coopy)Ke-
suft. llo Kax(AoMy raKoMy yqacrKy cocraBJrflercs 3anr{-
cKa vrrr pa3Aen 3anLrcKH, cocrosquft H3 cneAyror[rrx
I J IAB:

a) nneAenue - o6reu pa6or, BhrnoJrneHHbrx Ha AaHHoM
yqacTKe, KpaTKoe onprcaHHe npoeKTa;

6) reo.rroro - reoMopSo.noruuecroe crpoeHr{e parloHa
(yuacrra) - xapaKTepHbre oco6esHocrll coBpeMeHHoro H
ApeBxero (norpe6eHuoro) pe.rrre$a H rexrouuqecxofi
cTpyKTypbr, cxeMa JrHToJrorHqecKoro pacqJreHeHHfl ropHbrx
nopoA;

n) rn4poreoJlorurrecKHe ycnoBufi c rorrKr.l 3peHur o6-
urefi xapalffepHcrr.rKr.r soAoo6HmHocrr.r, rtpoHHIraeMocrn
nopoA, xHMr.r3Ma [oA3eMHbrx BoA, pacnoJrox(eHHfi r.i cB{3r1
oTAeJrbHbrx BoAoHocHbrx ropH3oHToB Apyr c ApyroM ri c pe-
xofi. O6urne cyxAesus o BogMox(Hbrx nyrffx H creileHlr
onacHocru Qn.nrrpauuoHHbrx yreqeK rrocJre nocrpolixu
coopyxenuft;

r) xapaxrepucruKa ocHoBubrx nHTonoro-reuerr{qecKux
THnoB ropHbrx nopoA (cxalruux, noJrycKaJrbrrblx H He-
cranwux) r.r npeABapr{TeJrbuas Hx oqeuKa KaK ocHoBa-
HHq coopyx(enufi u B KaqecrBe'crponTeJrbuoro Marepr{aaa;

,q) Qusaxo-reoJroruqecKHe rBJreHufl onHcbrBarorcff no
scefi AoJrr{He peKH; Aaercff o6ttluit nporHo3 grnx rB.rre-
nnft noc.ne nocrporiKr{ coopyxeunft rax 4.nn pafiouon Bo-
jloxpaHr{nHrrl, TaK H AJrf, orAeJrbHbrx yqacrKoB coopyxe-
Hnfi;

e) BbrBoAbI E gaKrrorreHue no BceMy KoMnJreKcy lrHxe-
HepHo-reoJrorur{ecKr.rx ycnoaufi yqacrxa paepa6arrrBalorcn
npHMeHr{TeJrbHo K sanpoeKTr{ponauuofi cxeMe pacfioJroxe-
Hufi coopyx<eunr?.

Ec"rrn H3yqanocb HecKor'rbKo KoHKypupyroulux yqacrrioB,
To B. BbrBoAax AoJrxHo 6um AaHo pa3Beprryroe cono-
cTaBJreHHe H cpaBHHTeJIbHag HHX(eHepHO-reoJlOtHr{eCKafl
xapaKTepr{crr.rKa arr.rx yqacrKoB H coo6paxeHufi o cocraBe
u golepxartl{H AaJrsuer?ruux r,rgbrcKareJrbcKr{x pa6or.

OnHcanue Kax{Aoro yqacrKa r.rJrJrrocrpr{pyercfl Tono-
rpaQnuecrofi, reoJroro-reonaopQo.rroruqecrofi H HHx{eHepHo-
reo.noruqecxofi KapTaMH, npoSnnnuu, paspesaMr.r pa3Be-
AoqHbrx nupa6orox n ra6.uuqauu la6oparopHbrx aHaJrH-
308.

14-13. oTrtETHbtE AOKyMEHTbI
K nPOEKTHOMy 3AAAHr,IK)

Hnxenepno-reoJroruqecKafl BanucKa K npoeKTHoMy 3a-
AaHr.rrc HMeer B g6_uJeu raKyro xte cxeMy nocrpoeHHr,
KaK r.r ganr{cKa x TOA, Ho orJrnqaercfl or nee 6b.rrurefi
r.rry6rnnofi npopa6orKH H 6o.nee KoHKperHbrMH xapaKre-
pHcTHKaru[ OTAeJrbHbrx yqacTKoB CTpor{Te.[bcTBa.

O6uras qacrb 3anHcKH AoJrx(Ha 3aKaHqr,rBarbcq cpaB-
surenrsofi xapaKTepHcruroft pa3flHrrHbrx yqacrKoB Bo3-
ruoxHoro pacnoJrox{eHnfi coopyxceuufi v KoHKperHbrM
HHlKeHepHo-reoJroruqecKuM o6ocsonauuevr err6opa KoHKy-
PltPYtoutllx BapHaHToB Enfl 6onee AeraJrbgbrx ugncxasufi
nropoli oqepeAu r( rpoeKrHoMy 3aAaHr.ro.

B cneIIualluofi qacru BarrucKr.r orAelrbHo paccMarpH-
BaroTcg r.rHx(eHepHo-reoJrorHr{ecKr{e ycJroBHff KoHKypHpylo-
ruHx yqacrKoB, pacnoJrox{eHr4e nJroTuurt, pafioHa BoAoxpa-
HHJIIIUIa, TpaCChr AepnBarlHr.t, yqacTKa cHJroBoro y3ila
H T. l l .

K HHxeHepHo-reoJrorHqecxofi 3anucKe AoJr)KHbr 6um
IIpHJrox<eHbr cneAyrorrlne rpaQnvecKr.re AoKyMeHTbr: Tono-
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rpasuuecxaa Kapra c y*a3aHH.M Ha nefi  BbrroJrHeHHbrxpa6or; reo..rto,rr{qeoKaq,,reoMop4o"rroruv;;;r ; , ' - ' ; r{Aporeo_
Jrofr'rsecKafi r'r HHx(eHep'o-reo.no'rirqecKafi -ipi"r (,N.nu r.r,xcoverau_ua) c x_apaxrepnuuu rpo$""o, ;'"il '"iurp.rurr;Kapra BOAOXpaHHnI{[qa c noxashH'enr Ha uefl yfpox(ae-Mbrx yqacrxoB 

: orHotrreH,talu Su.nor,paqurz, noATonJreHHg
i^ f::p{-Tgltl" 6epuon; uaxeuepuo-reorr,orusecKue KaprbrooJree KpyflHono uacurra6a H irpo,Slr,.irn no--ora*bHbrMyqacrKaM Bo3,MoxiHo,ro pacnoJrolr(eHHE coopyxeHzii; np;_
Qlr.rra no B,ceM BapualrraM crBop.oB a rpacc Lr KaprhrrllApon3oruttc; npa@uxu @u,euxo_uexaHHqecKrrx u 6u.,isr_paqlloHubrx csoficre nopHbrx [opoA; cxeMarnqecKue rtpo_
9'1y BoAo''rpo'Htrqaeu,o-crH, rper4unoearo,cr',, npoqHocrn
l9loA H ..Apyrrx noxaaare.neii ,no crrBopar\r ocHoBHbrxcoo,p!)KeH{rfi.

14_14.  OTTIETHbIE AOKYMEHTbI
K  TEXHHTTECKOMY NPOEKTY

Hnxe'epuo-feoJr,o,r'qecKa,, 3arrl4cKa K TexHuqecKoMynpoeKTy B cnoefi o6urefi sacrr{ Aonx(Ha co,rlepx(arb orru-CAHI.{E O6ICUA H MCTOAI,KI,I  B'I IOJIHCHHbIX 
PA6O. U JII{IUb

r(parKylo cnpaBKy o rrpHpoAHbrx ycJro.Br{flx paftona noMaTepr{aJraM npoeKTHOfO 3aAaHI4fl.
rr cner{HaJrbHbrx pa3A€.nax 3aIIHOKI| OCBerqaroTcs HH_)r(e'epHo-reoro'ru{qecK'e 

_ycJroBI{fl KaxAo,ro oTAeJrbH.OroyqacrKa crpoHTeJIbCTBa. 3ro ocBeqe'He Aaerc, c Hcqep-uHsaroueri ' 'o.rrHorofi, H? ocHo,B€ KoHKpeTHbrx MarepEa-JroB xeHcxauufi c yqeroM rurra H KoucrpyrfiIxn coopy_xeHn'li H nJrar{a npoHsBOACTBa CTp,Or{TeJrbHbrx pa60r.3anvcxa HnJrrocrplrpyercff HH)r(eHepH,o-,reoJro,fEqecKlrMi.I,,
TCOJI'OIO-JI'HTOJIOIKq'ECKHMI,I H SUTTNTPAqH.OHHbIMIi TIJIAHAI\{IIu npoQll.nalru c_ rroKa3aHl{e.M pacno.noxeuua a eauy6.ne_
HLrifi. ocHosauufr coopyxeurfi, a rarx<e rpa,sHraruz fi ra6_JIUIIAMH ''O OTACJIbHbIM SJICMEHTAM BbIilIO,JIHCHHbIX H3bI-cxauufr.

B grort qacrn sanHcKH, KpoMe Tof,o, npe4Jrararorcff 14coorBercrByrorrluM o6paeou o6ocuoesrBarorcq H,rrlKeHep_Hbre Mepo,npHsrr.rfl, Koropbre Heo6xoAztvro oayrrlacrraro
Ms o6ecneqeHnq ycrofivanocru H uoprnaanHofi pa6oru
coo,pyxeuufi, a TaKlKe-[porpaMrMa H MeroAbr neo6xoAlr_
Mbrx crarll{o'ap'brx na6.nrcAeuHifi sa pexuMo,M noA3eMHbrX

"o4, Qra"rrsrpaquefi B ocHoBat{un coopyxeHufi, r4x ocaA_xoti, ycrofitlHsocrblo cKJr,oH,oB H otKocoB I{ T. n.

J l 1 4 T E P A T Y P A

I .  06rque pyroBoAcrBa

o.no1'S3.".###,",1n"n:uft B' kt '  u BonKoB c. A' Evponoe

"uo.,i;"f'.{,"rfn5.. 
* i'r t n. M., ocuonu reonorun rm crpor.rrers, foc-

3. K a M e H c r u ir f. H., OcHonuI [].rHaMHK]r nojr.3eMrrbrx Bo.u., q.I, 1933,-v. II, lg43, Focreonruil lr]-"""*

,*J*f"i#f,.r;nt.r 
ft f. H., f loucra H pa3BerrKa no.u,3eMHbrx Boa,

5 .  MacnoB 
T . t I ,  I 4+ rxeHepnas  reoJ ro rus ,  Crpo f iu :aa r ,  l g4 l .

"roru;,%lnl,o" 

n. n., i l;;;;;;;; MexaHuKa .pyn.o". ivraurcrpoft-
7.  O6 Dvqer B_.  4. ,  Ocuoeu reororr{H, focreoangnar,  lg41.

,nrr l .o6f  
yves e.  A. ,  f f i ; f f i ; " ; ;ororue, foHrr4,  r .  r  r . i  r r ,

orr,nrn?nl 
s H H H u r o a A. M., O6ur.aq rn.q,poreorrornr, focceoaus_

tn#' S|"f"X,Li#:,. " o B' A., fpvHtoee.reHue, r{. r, 1e4e. v. rr,
11. fI o n o s I4- 8,, H5xgHepjar_reononus. I-ocreoans.[ar, lg;1.1 2 .  C a B a D e H c K r . r f l  g .  l - - f " , , i i o " " o r o . n " ,  | O H T I 4 ,  1 9 3 5 .

,nr l l .  
a a e a p e H c K u n o.  i i . , ' r , i i i "u*p"uo feo. . rorun,  foHTI4,

a"1ft"!#i. i."iBr8..vvpnn A' v" cueqnaaruaq r'.u.poreoror'q,
1 5 .  C o p o i n H  J I .  B -  M a r c H  M o B ^ . 8 .  H .  H  J r p . ,  O 6 u r n f t  x y p cpa3Be.&or{Hofi  reoensurH, I-ocronre*"jaur, tg+g.
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OI43 I4KO-MEXAHI4 TIECKI4E CBOI4CTBA

l5-1.  I 'PAHyJIOMETPI{I |ECKI, IH COCTAB tpyHTOB l l
fpany"noruerpHvecxufi co,cra'B rpyr{ToB onpeAe,rrflercrr

CHTOBbTM ?H?JrHr3.OM: 6eS [poMbIBrKII SOAOr? - A.ils BbrAeJre-
HLIfi ..rracruu KpyfiLrocrbro d-10-0,5 ilil, c npourrnrcoli
e_oAofi-AJrfi BbrAeJreHHs qacrurl KpynHo,crbro d:=10-0,1 uu.
Kpynnocrb uacrurl B ,npeAeJrax 0,50 un)d)0,01 nrt M,o-
x<er - 6urrn olpeAeJreHa c,noco6,o,trl orMyrruBa,Hl.rq (Ca6a-
Huna), KpyrHocrb rracru[ B nrpe.[eJrax 0,5>d>0,005.mu-

fPYHTOB

IIpodontceuue ra6n. lS-l

nHnerolrHbrM cnoco6ou.
9acru'qru rpyHroB no Kpyrr,Hocri,

raHHbrMH U2l, npfi;BeAeuubrMrr ts ra6n.

H auueHoeaHLre

I-pane;rucTbre H xpsureearbre qacrnrrbr:
KpynHbre .
cPe.lHue
MCJIKI4C .

,4uauerp qacrurl
d s u.tt

20-10
10-  4
4 - 2

HauuesonaHHe qacrHu

xapaKTepu3yrorcq
l 5 - 1 .

Ta6tw4a I5-l

. [ ,uauerp r{acrHu
d s r r u

f lecqantre qacrpqbl:
KpynHbre .
cpe.[Hrre .
M€.rlKI{e

OqEHb MCJIKHC

2-1
1 , 0  - 0 , 5
L\, 50-0, 25
0 ,25-0 ,05BaryHlr:

orreHb KpynHbre
KpyrrHbre .
cpeAHr4e

> 800
800-400
400-200

i lureearne qacrnrlbr:
KpynHbre .
MCJiKHC

a

0 , 0 5  - 0 , 0 1
0,010-0 ,  c05

200-60

60-20

HaHMenosaurre rpyHroB

< 0,005

Buau rpyHleg

KpynHoo6roMor{Hbre
rp\,'HTbI

Pacnpe.ueaenne qacraq no

cyrtarr,ra Bcex qacTr,rq
6o.tee 5070

Cyruua Bcex qacrurr
6oiree 5091'

Ta1nuua 15-2

B % or Beca cyxoro fpvnra

10 rrJvt cocraBr'Iffer[Lle6euprcrsrfi
I-a.neqHuxoBbrfi

npecenHnfi
lpaenfinufi

1
J
I
I

KpyrrHee

KpynHee 2 uu cocraBf iqer

Bnpu necrraHbrx H KpynHoo6JIoMoqHbD( FpyHToB

l Iecvarrue rpyHrbr f lecox rpaserucr t r i i Cyurra  Bcex
6onee 259,o

Cyuua ncex
6o;ree 509rir

Cyuua ncex
6o.ryee 5096

Cyuua ncex
6onee 750,'o

C1,'ulra ncex
ueHee  7590

qacruq KpynHee 2 .M. i l t  cocrzB;1f l€r

f I p a s H r a  n  o n b s o B a H H q  r a 6 a .  1 5 - - 2 .  f l o c a e r o e a r e . r b u o  c y M n r x p y r o r c q
cHaqara  qacrHu t (pynHee lQ nn ,  3areM qacrHu l (pyqnee 2  t t * t ,  na , lee  r {acrau  rpyuHee 0 ,5
norxo.i l f lureMy npr43HaKy B nopfl , [Ke pacnonoxeHHq HaH\{eHoeaHH* e ra6nHue.

xpynHtrf i

cpeauefi  r(p\-rrHocrlr

ne lxr r f i

nrtresarmfi

qacTHI I

qac rHu

q acT14rI

qacTHrI

npoqeHT Hbr e coite px(a HHrr
rv r i4  H T-  .1 .  HanuenoBaHHe

xpynHee 0,5 Jwil  cocraBrqer

xpynnee 0,25 ilJ,t cocraB,'rser

KpynHee 0,1 JnJtt cocr0B.rrser

KpyrrHee 0,1  nJn cocraBi rqer

(no  secy)  qacrHu rpYHrd
n p H c B a u B a e r c q  n o  n e p B o M y
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flec,{aHue n xpynuoo6JroMoqgrre rpyxrbr (r{e6enncrue,

rare^q_HnKoBEe,- ApecBflHbre, npaanfiHne) B cooTBercrBHI4
co CHufl_ tlQJ IroApasAeJrgrofcs Ha Br{Abr, npHBeAeHHbren ra6n. l5-2. /

r5_2. yAEJrbHbrR BEC

VAe.nsnufi Bec _ 
q_acrurl rpyrrroB onpeAenffeTc, corurac-

uo |OCT 5l8l-49 _[Z] u tii ocnoBHbrx BnAos qerBepruq_
HbIx oTJroxeuufi CCCP (necra, cynecu, cytnuHr(a H r.rra_uu.) ^.xo.ne6aercs B_ npeaenai Ty : i,so*,j,gs itii"
(mln!l. flo aauuuu [. ti.-'noni*n"u, suaqesrs yAerrb_
HOTO BCCA qACTHII 3TI{X TPYHTOB, CgIIH OHH HE COACP)KATpacrHTeJrbHbrx ocraTKoB H BOAOpacTBOpr{Mbrx conefi 

^H 
HeBcKuraror npt,t _ np99e _co.rrsnofi ruurorofi, Moryr 6nrlnpnusrhr no ra6n. lS_9.

rAe Ic, - Bec Bn^axHoro rpyHTa B eAAH[qe
B elcnt (rlnl);

a - BJIaX(HOCTb rpyHTa B OTHOCrrTeJIbHbrx
qax.

O6rerrrnufi sec

o6reua

C,q.HEH-

(r5-2)

(r5-3)

(15-4)

(15-5)

( r5-6)

Qopr'ry-

( r 5 - 7 )

(15-8)

(15-e )

( r5- 10)

BJrax(Horo rpyHTa:
' I v

^tan : 
T;l (l * a,),

l - l - e

rAe Ty - yAenuunfi Bec qacrr{u rpynTa;
e - xoeSenrrr.reuT ropHcrocrn.

flopacrocrb rpyHra:

Ta6au4a Ii-J

Suaqenuc yAeJrbnbrx BecoB rpyHToB

HanusuotaHHe rpyHTa Vae{uHHf i  sec
B e,! c,n3 (m!.il{3)

2 ,66
2 , 7 0
2 , 7  |
2 ,74

I lecxu .
Cynecn
CyrrnHr<n
fauun .

.(auunvrr -ta6n. l5-g Mox(Ho noJrbsoBaTbc, AJrff npeA_BapuTenbHblx pacqeToB, a Tau(e AJrfl ofipeAeJrerrus uo-pncrocrr BJralr{Horo rpyHTa rro Becy eAHHHrIbr o6teua Hseconofi BJraxHocTr-r, nbu onpeAeJreHH14 fpa'yJroMerpHrre-
eKafe QeqraBa rpyHTeB nanero,runr*r ,r apyiurun ueroAaMr.r.

I5-3 .  OEbEMHbIH BEC U IOP}TCTOCTb

o6ren*rnfi Bec cBffsHbrx rpyHToB (r.rrunrecrnrx) KaK
J_allueHloir, rax H nenapyru6uuofi cipy*rypua Mox{erobrrb onpeAeJreH pasflr.rrrHbrMu cnoco6anrn __'pex<yuero
qr.rn'HApa. naoa+rEHr.rpoBa'ar H .Ep. (|OCT' Slg2_4g)
t8l).

O6rerranrrfi Bec HecBff3ubrx rpyHToB (necuauux, rpaBe-
Jrr{crbrx t,r np.) Hapy[reHuofi crpyrrypbr onpeAeJrsercfl Ba_
crq{ofi rpyHra B uepHufi Uunu"ap BaAaHHoro o6reua.

O6rerranufi Bec necqaHbrx v r.rruuucrblx rpyHToB He_
:ill*.^11_1 

crpyrffypbr, sarrerarcurux Ha 6oniruofi ray_
QHHe' onpeAe,'fiercfl c noMolrlbto cneq]IaJIbHbrx IIH'HHA-poB-rpyHrouocoB, npucnoco6JreHHbrx AJrff or6opa npo6 Hg
CKBA>KHH.

O6reuuufi Bec xpynnoo6JroMosHhrx rpynroB HeHapy_
mennofi crpyKrypbr, sarreraroullrxHane6ojrlruofr rnyOnir.,
onpeAerqercq nyreM or60pa H B3BerrrrBaH,fl npo6nr se-
KOTOporo o6teua, H3MepfieMoro sareM gacnnxofi necKoM.
_ uBff3b Mexry o6reuurrvr BecoM, yAeJrbubrM BecoM, no_plrcrocTbro, xoeQQr.rq'eHToM nopncrocr' Bbrpax(aercfl
cltg4yrorlHMtl Qopuyn arran.

Ofrel,runfi sec' crerera (cyxoro rpynra):

I
I

I

I
I
I

KoeQ$uur{enr ,nopacrocrn rpynra rpn roJrHoM 3anon-
HeHlrE nop no4ofi:

, : @ ^ ( Y

"le 

t

rAe '[e - o6teuuufi Bec Bo,qbr.
llo.nnaa BJraroeMKocrb rpyHToB Bbrpaxaercfi

nofi:

€Tn '
q r [ . B r : :  - t

.ly

o6rey Bo3Ayxa B I cus rpyHra

"[e : (tarn.rn_ @)'l lyl;
'[e

CTCIIEHb BJIA>KHOCTI{

6 : u 2
e J s

IIJTLI

G :
@n.sJr

fpn G: I fiopbr rpyHTa [oJrHocrbro 3arroJrHeHbr Bo_
Aort - 4nyxQasnaa c'creMa, np' cit 

"op; 
;tyil ;;_

crurrno 3anoJrHeHbr no4ofi, qacrr.rrlHo aoelyxorra _ Tpex_
Qasuaa cucreMa.

Als npeABapHTeJIbHbrx noAcr{eroB rrp6 npoeKTr{poBagug
3HaqeHHq o6reuHux BecoB cBff3Hbrx rpyuror (nnaxr,urx)^(u H 3IiarIeHI{s ilopl'Icrocr[ n Mo)r(Ho orrpeAeJrflTb u3 ga-
BucuMocrefi  I* :  I(o ;1v) 14 n : t  (a; rr,  ) ,  suaa Berruqr{_
Hy BJraxHocrl.r rpyHra w unw sa!^asAfr,cL ero.

3asHc'ruocrr o6relruoro Beca ru ^ nopHcrocrr,r n or
YAEJIbHOTO BCCA H -BJIAXHOCTH TPYHTA (9 NPH NOJIHOCTbIO
SAIOJIHEHHbIX BOAOIZ NOPAX,  (CTCNCHN BJIAXHOCTH G:  I )
H qacrHriHoM 3anoJrygHHy (crenenl BJra)KHocrH G : 0,95)
npt4BeAeHa ua Qnr. l5-1. rlpu arorrr Ans rJrr.rg, cyrJrHHKoB
u_cynecefi 3HaqeHHH yAeJrbHbrx BecoB B3qrbr H3 ta6r.
l5-3.

rlo cre[eHH BJra>KHocrH (aonq 3anoJrHerrHff rop Bo-
aofi), necrlaHble fi T.IIHHI{crbIe MaKponopHcrble rpvETb[ xa-
paKrepr{syrorcrr corrracHo H'uTV 6-48, ra6.rr. lb_4.

T c y x :  f f i ,
28 3ar. r2S

( 1 5  - l )
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a,ryf, n

6uz. 15-1. Sasucuuocmu'odneuruozo gec& cBflsHo?o
?pyHma (etawruozo) u nopucmocmu om ydettuHo?o Beca u
biatrcnocmu (dnn )pyumga-c. yd,eauruot.tur seco-ilt ty:2,7+-

.2,74 m,tu")

I-I-saeucuMocrb \a,=.J (. trw,) (a.na rpynroa co crenenblo BIa>K-

nocrra C : 1,0); ttJt - rb 
-xie, 

1rpu. creneHu Brlaxgocr4 O - 0,95;
ilI-III - saaHclrMoc'rb n,u): I (Tu; u) t.ta rpyHroB co crereHblo srax-

nocrn G : 1,0; N-IV - ro Ne, npn creleHl't BJIzDKHocrn G:0'95

K.raccu{nKaqufl rpyHroB

Ta6ttutp 15-1

UO BJIAX(HOCTE

HaHraenosaHr.re rpyHToB

Maaosraxcubre
Oqenr BJral iHbre
HacrrurenHrte soAoft

CreneHr aaaxHocrn G

=(0,5
0 , 5 - 0 , 8
0 , 8 -  1 , 0

OnpeAeneuue ocpeAHeHHbIx BeJILIqI,IH o6leuuoro Beca
^tn r{ nopHcTocru n HecBflsIIbIx rpyHToB (necuanux, tP&-
BeJll{crbrx I,I raJleqHr.rl(oBbrx) npn6.nuxeuno MoxHo BbInoJI-
HI{Tb Iro noryqeHHblM gKcnep}IMeHTaJIbHo, rpaQnxau

ano
t":f (l) u n:f (n) (Sur. l5-2\, rAe rt:,r--::: :ro3Q-

u1o

$uuueur HeoAnopoAHocrr.r rpynra, onpeAeJleHuuft no xpu-
sofi rpaHyJloMerpHqecKoro cocraBa (dro-.uefictnynutaft
AllaMerp - KpyrrHocrb raKHx qacrr{u, MeHbue Ko,Topblx
I{MeeTcs B rpyHre no Becy lq%, dao-KoHrporlHpyrouufi
luaMerp - coorBercrBeuHo 600/o).

\-Ts=2,70,n1u1

4 L
0

Y,

@uz. 15-2. Saaucut'rocmu odneunozo 6eca HecrttsHo?o
?pyHma u nopucmocmu om rcoa$$ur4ueLma HeodHopodno -
cmu 

"pyHma 
(dttn ?^py^HmoB^

: 2,64 -- 2,65 mlu")
I-I - saBr{cuMocr6 Tn - I Ui; IF.II- eanncurrocrb tt - f (rt)

I5_4. CTETI EHb NJIOTHOCTH

Crenesrrc rrJroTHocrr.r xapaKTepu3yercfl nJlorHocrb He-
cBfl3Hbrx rpyHToB B ecrecTBerrHoM 3aneFaHHH H uroTHocTb
necrraHblx rpyHToB Hacbr[Hbrx tl HaMbrBHbIx nJrorHH. Cre-
neHb nJroTHocrr.r onpeAeJrsercfl no $oprrry.nau:

'  p -

€max -  €
,

emax -  emin

(r?*u* - n\ (L -

( f l ^^* -  n . i " )  (1

/rmin),

- n )

(15 -  r  l )

(15 -  12 )

rAe 'e - xoaQQuuneHr rropucrocru necKa npupoA-
Horo cJrolr(eHr{ff Hrrr4 roeQQurlueur nopu-
crocru rpyHTa reJra eevngHoft nJrorHHbI
IIOCJIE HACbINKI{ UTIT4 IIOCJIC HAMbIBA;

Emax - xoeQQuunenr ilopucrocru Toro ><e necKa,
BbICyUeHHOfO U HaXOAflUlefOCq B npeAeJlb-
HO pbrxJroM cocToflr-ruu;

€min - xoeQQnUueur flopHcrocrH Toro x(e necKa,
HaxoAflIqeroct B npeAeJlbHo nJIoTHoM co-
CTOflHI{I{.

llo crereHr.r nJrorHocru HecBs3rrbre (necuauare) rpyHru
xapaKrepnsyrorcn (ra6.n. l5-5) t l  11.

Ta1nuqa I5-5

Kraccu$uKallr{r rrecqaHbtx rpyHToB no
NTOTHOCTI{

HanrreHoeaHr.re rpyHToB

II.norsue
Cpe4ueft nJroruocru
Puxrue .

Crenenr
n.rorHocrn D

>-0,67
0 ,67-0 ,33

-_<0,33
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I5_5. BJIAXHOCTb

Bnaxuocrr r,pyuTa onpeAenflercrr o6uqHo ts / Jra6opa-
TopHbrx yqrroBlrsx nyreM cytxKn o6pasqa B cyrrrunbHoM
ruNaQy Ao nocrorrHHono B,eca upn Te,Mneparype 100-105"
{rocT 5r7e-4e [6]).

Beconag BJraxHocrb rpyuTa @ onpeAerqercs KaK or-
floIIreHHe Beca BoAbr, sarrlo,IeHHofi B nopax rpyHTa, K
Secy cKeJrera rpyHTa H Bbrpaxaercff Hlrrl B oTHocHTeJIb-
Hbrx eAuHHrIax HJrH B nporleHTax.

Becoeas BJra>KHocrb rpyuTa B orHocHTeJIbHbrx eAHHH-
uax Bbrpa)Kaercfl TaKlKe $oprray.nofi:

a : b - l ;'[cYx

o6teuuas BJrax(Hocrb onpeAeJlsercs qepes BecoBylo
aJraxHocrb rro Qop,rrryre

"[cYx
@ o :  t g  v

l 5

,[.rrs 6srcrporo ofipeAeJrenufl BJrar(Hocrr.r cyuecrByer
HecKoJrbKo cnoco6on - nllruoMetpuvecxufi, xap6uAuufi,
o6xuroeHfi H Ap.

Dr,tcrpoe ottpeAeJreHr.re BJrax(Hocrn rpyHTa Heo6xo.{HN{o
nnfl KoHTpoJrff 3a ynnorHeHHeM rpyHra npH Bo3BeAeHH[
geMJrflHbrx rrJroruH, npt,t o6ueAoBaHuffx coopy]r(eunfi r.r np.

Ooprrayna AJrr onpeAeJreHHfl BJraxuocrr.r nHKHoMerpH-
qecKHM cnoco6ou, no AaHHbrM A. E. flornuuua, HMeer
BI{A:

(  15- l5)

orrpeAe-

G1 - Bec xo"n6H c rpyHTor{, BJraxHocrb Koro-
pofo ofipeAeJrsercs;

G2 -'Bec xo.n,6lr c rpyHToM u Bolofi;
Gs- eec xor6H c BoAofi;
@ _ BTAXHOCTb B OTHOCHTCJIbHbIX EAHHI{qAX;

a - r,Jrfl [ecKa paBen 0,€t24; g.nn c]r€crn 0,630;
Afifl cyrJIHHKa 0,631; AJIR HIHHbI 0,635.

( 1 5 -  l 3 )

( 1 5 -  l 4 )

G r - G ' ,
@ - a  

a r _  . * - t

3Aecr G'- sec Kofi6br, B Koropofi BeAyrcfl
JIEHH'I:

A n :  A ) 7  -  U ) p ,

xapaKrepr{syer cnaeunfi rpyHT.
28*

l lpu auno.u,e Qopurynn (15-15) )(.rlff orAerIbHbIX rpyu-
ToB 3uaqerrufl yAeJibHbrx BecoB npuuflTbr no ra6.n. 15-3.

15.-6. TPAHI4UbI IIJIACTHTTHOCTLI
vl KOHCHCTEHTIHfl IPyHTOB

1. fpauuqa reKyqecrn

fpanuua reKyqecrn fpyHroB (u7 onpeAe"Tsercfl cornac-
Ho IOCT 5184-49 i10l rocpeAcrBoM norpyx{eHurr craH-
Aapruoro KoHyca B o6paseq rpyura nol AeftcrBHeM co6-
crBeHHoro Beca Ha rny6r.rny l0 tttt or noBepxHocrr{.
B.naxuocm Ha rpanuqe reKyqecrr.r Bbrpax(aercfi B npo-
IIeHTaX.

2. I'paHuua pacKarbrBaHnff

fpanuqa _pacKarbrBaHr.rfl cBfi3Hbrx rpyHToB ca;p corJrac-
Ho |OCT 5183-49 19] onpeAerqercs pacKarbrBauuevr o6-
paslla B xffyr ro.nullrnofi oKoJro 3 il.nt. Bnaxnocrb Ha
rpaHl.iqe pacKaTblBaHHf 19p BbIpa>KaeTCfl B npoUeHTaX.

3. tlnsro nracruqHocrr{

r{uc.no nJlacrnqHocrr{ cBs3HbIx rpyHToB (!) n, Bbrpa}Kae-
MOe B flpor{eHTax r{ paBHoe

(15-16)

CssgHue ,rpyxTbr _xap.aKrepn3yrorcr no npH3HaKy n.[a_crHqHocrH (ra6n. l5-6).

Tafnuqa 15-6
Klaco.rsuKaqus cBq3Hbrx rpyHToB

IIO IIJIACT}IqHOCTH

4. KoHcncreHquq rpyHroB

. Be.nuuuua, xapaKTeplrgyroulag KoHcHcreHrII{rc cBfl3Hbrx
(ueuaxponoprzcrux) rpyHroB, onpeAenflercs rro eopuyne:

B  : t - t P
tun t

rAe a -Bila>KHOCTb B flporleHTax Afiq AaHHO|O COCTO.f,_
Hns rpyHra.

B HuTV 6-48, cBff3Hbre (uerr,raxponopr.rcrue) rpyHrbr
pa3nuqarcTcfl no KoHcr.rcreHuHu (ra6a. IS-T).

Ta1nuqa I5-7
K.laccuSnKarllrs cBq3Hbrx rpyHToB

no K0HCUCTeHIILIH

HanueHosaHHe rpyHroB

5. MaxcuMaJrbHar MoJrer{yJrqpHafl
BJIATOEMKOCTb

MaxcauaJrbHafi MoJreKyJIrpHas BJraroeMKocrb (ou, no
A._O. Jle6_eaeey [13], crry]Kur xapaKrepucraxofi cBqsau-
Hoft soAu [1] s rpyHrax.

MaxctrrlaJrbHas MoJreKyJrfipHafl BJraroeMKocTb rpyHra
Bbrpa)Kaercrr BJralKHocrbro B npoqeHTax. OHa onpe-
AeJIflercr{ B 6orrurilncree cJryqaeB cnoco6otr,r B,rraro-
eMKLIx cpeA Ha npecce rrpn AaBJreHHu o - 65 rcelcn2.

IIo scc.neAoBaHnflM A. O. Jle6eAeea, qacruubr rpyHToB
pae.nuvuofi KpynHocTr{ B saBHcLt Mocrlr or Ar.raMerpa d cno-
co6srr yAep)KuBarb pa3rlrrrHoe KoJIHqecrBo BoAu oKoJro
csoeft noBepxHccrr4. 3rn Aassbre npaBeAeHbr s ra6r. 15-8.

Ta6ttu4a 15-8
' 

MaxcnMaJlbllafl MoJIeKyJIflpHaq B,'raroeMKocTb
(no A. O. Jle6eneey)

(15 - r7 )

0 , 1 0 - 0 , 0 5
0,05-0 ,005
0,005-0

r , 5 7
1 , 6 0
2 , 7 3

4 , 7 5
1 0 , 1 8
44,85

HaaruexogaHHe rpyHroB

C y n e c r
Cyrar.ruor
l-rusa

Tnep.uure .
f l .nacrnqHne
Teryuue .
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Ku/ex

l5-7. KO9AOI{UI{EHT OflJTbTpAUHH

B na6oparopnn
HbIX II HCCBfl3HbIX
f. H. Kaueucxoro,
E .4p.. Ha o6pa3rlax

KooOQH[HeHr 0u.nrrpaquu cBrr3-
_rpyHToB onpeAeJrqercs B fpn6opax
n. n. Apryuoaa, H. M. JluieuHbsa
HapyrueHHofi u sesapyueHHofi crpyx-

1Afi't

40.10

4
7rAfi

lr0-to

4an 0 q q2 ap 4,1 q5 q6 q7 48 qg f,0 u t3 f,3 f,4 f,5 /,6 47 1,8 lp 40 f

@uz. I5--3. SaeucuJtocmb rcoae$ut4ueuma fiunompauuucafr.BHo?o ?pyHma om qucrta. nnacmu4Hocmu. u rcdapfiu_
I4ueHma nopucmocmu k: f (.; :o.n) (dnn 

"pyHmor 
c ttuc_

JIOM, nnaCtnUqHOCmA A)a:Q -- 50)

Typbl' a B [oJIeBbIx ycJIoBHgx - JIIiIIIb AJrfl HecBff3Hblx

6bITr, no [aHHbrM B. C. Hcrorrrunofi, npu6.uuxerrHo oupe-
AerreH no Qopruyne:

gr 'd3
9 6 v  'K-

do - cpeAsufi ArraMerp rrop (n
orHoureruu), onpeAenseuufi,

BLIcHMocru f-: f ( l)
ss0

BOJII{9HHbI dsoi

(  t 5 - 1 8 )

rnApaBflr.rqecKoM
HCXOAfl I{3 3a-

(QHr. l5-4) n

nl--^^ | 
-----t-

I-3 
--i-:-ra-:-

U6E

dp.

<Duz. 15-4. Saaucuuocmt cpedruezo (a zudpaatuttecKo-r4
omnowenuul duauempa nop HeclflsHo?o ?pyHma onr

rcoaSguu,ue,ma HeodHopodnocmu ( P :f (lf )
\ tr;o /

tt' - AeitcrBuTeJrbgaff nopucrocrb rpyuTa, T. e. no-
pHcTocTb, cooTBeTcTByroqas nopaM, B KoTO_
pbrx Mo)Ker HMerb r\{ecro ABHXeHHe Qr.r.nrrpa_
ur4oHHoro noroKa fonpe4e.nrercx HH>Ke, no
Qopmy"nanr  (15-20)  i tu  ( tS-21) l ;

y - Kr{HeMara.recx[ft xoeSQurlaeur BEBKocTH
BOAbI;

g - ycKopeHr.re cHJrbr Tffx(ecTH.

. npl upHHqrHH reMneparypbr Qnnrrpaurounoro rroToKa
l: l0o coorBercrBeHHo v : 0,0131' cnzlcerc r g -
:981 

,cnlcercz Qoprvry.ra (15-18) 6y4er r.rMerb Br{A:
K : 7 , 8 n ' d f ; ,  ( l b - l g )

r.le ds B ilil, ,( - n calcerc.
@opruynu (15-18) H (1b-19) Aefimsprremubr A,rs

rpyHroB c roaQQurluenraMr.r HeoAHopoAHocrH or 1'] :2,8

4o "l -: 99,3 npr _ cpeAHeM Ar{aMerpe qacrr{rl or
dso: 0,10 nu Ao dso : 8,00 atu.

Be;rxuuuy cpeAHefo AHaMerpa rrop d.s A.rrfl rpyHroB co
cpeAIrr.IMI{ o6teunttuu BecaMH Tn, JIexau{HMH Bbirle
ocpeAneunofi rpunofi saBucr{Mocrr.r Tn : l( I ) (orr-
Sur. l5-2), cJreAyer orpeAeJrffrb B o6nacrn 6ruxe r

nepxuefi  oru6arcutef i  gasncurao.r" 
$:11r; (Our. lS-4).
(,so

[.nr rpynToB co cpe,4Hr.rMr.I SHaqeHr4rrMr{ ln, Jr€)KarrIHMH Hu-
)Ke ocpeAneHuofi xpr.lnofi BaBHcHMocrH Tn : f (l ) (crrr.
Qur. l5-.-2), Berrr.rquHy cpeAHero AuaMerpa nop d0 c.rre.
Ayer onpeAeJruTb B o6nac.ru 6nrrx<e K unxuefi orn6arc-

uefi xpunofi sasucuMocru + :f (rt) (Qur. lb-4).
aira

Be"rruuuuy Aeficrsllre.nruori nopprcrocru [nff HecBHBHbrx
rpyHToB, y KoToprrx MaKcr.rMaJrbHas MoJreKynrrpHaff P,ila-
roeMKocTb rerr,.r \( 30/0, Mo)KHo ofipeAenr.rTb iro^ Qopuy.rre
ar{aA. jl. C. Jlefi6eusoHa:

I I_r'\
rAe n - nop."!o";," Jjr-l;ll 

r-AJ 
;,pMyrre

' 4 ,

;:
"1
, }
'$
:i:
.)n

i4

..8' $
' g

t'$

A;t.s rpyHToB, y
Jrnrb no Qoprrry"ne:

n '

Itoropbrx @u)30h, n' Mo)r(Ho

t0u^[v
: t l - - .

Ts * (or*,rTy

( r5-20)

(15-3 ) .
onpeAe-

(15-21)
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Koe{0nquenrbr ft nmrpaquu Kpynnosepnrrcrhrr( oAuopoAnbrx Marepila.roB

Ta1nuqa I5-g

(no C. B. I{a6aruy)

.[,n aruerp qacru rr, npHBeAeH -
H b r x K u a p y , d s u u

Koe{r$nuneur Sr.rntrpaur.ru
K n culcerc* .

a,oo Is,ss2 , 0 0

0 , 3 1 2 1 , 9 0 2 ,97

KoeQSHqHeHt Qrn.nupaqnu KpynHo3epHHcrbrx oAno-
pollHbrx MarepHaJroB, no AaHHbrM C. B. Vs6atna, MolKHo
onpeAeJrurb iio "ra6n. l5-9.

I(orQQuunenr $unsrpauuu rreKoropbrx rpaBeJrHcrbrx
MarepHaJIoB c qacruuaMu d>l Jrllu, ilo .na6oparopHbrM
.[,aHHbrM B. C. I,IcrounHoft, Mo]r(er 6srrr npn6nuxeuuo
onpeAeneH no ra6.n. 15-10.

Ta1nuqa 15-10
Ilpn6.nnxeHHhre 3HarreHRfl roe$rpnqneHToB Sralrrpaqrau

rpaBeJrucTbrx MaTepuanoB

- flpuruepuue ocpeAHeHHbre 3naqeHr.rq xoeSQr.rqueuroB
Qu"rrrrpaqr.rs pasJruqHbrx rpyHToB nprrBeAeHbr B ,ta6n.
15-l l' Ta6nut4a Is-t I

Koe$OHqHeHrhr Sulrrpaqun rpyHroB

CpexHuf i  rHaMerp
qacrnu (no  necy)

. dro B .tt.ild

KoeQSHqHeHr  HeoA-
H O p O A H O C T H

dEo
$ - -' l  -' dro

f lopucrocrr  z

KoeStpuuHer{r
Qu.n nr pauHH

(npr, l  rerrneparfpe
t - 10") ,\ B ctvriceK

[*'ol'',0

l=L,
lo,*lo,no

l,o,ol*,0

I
I0l
I

I
I0l
I

0
I
I
Iol

r 0 ,

2

0 , 4

1r) ,

I
I
Iol
I

I
I

0 [

Iol

I
ol
I

Haaueno-
B A H H C

rpy HroB

fauua

Cyrlnuox

Cynecs
h a o e a  r H e
fpyHrbr

TopSnnn-
crbre rpyH-
TbI

KoeS@nuaenru
QHJrbTpauHlr
K B cJt4lcerc

Hanueno-
B A H U C

rpyHroB

I I C C O K

3 e l  H H -

coK
K p v n u o -

cTbrH ne-
coi i i  .

I - p a n n f i  u
l a i l  b K a

_ 7

- <  l .  l 0
_ 7

r . 1 0 ' - 1 . 1 0
- 5

r . t 0  " - 1 . 1 0

t . l o - 3 - t . t o

- 4

1 . 1 0 ' - 1 . 1 0

-4
1 .  l 0  

- - 1 .  
l 0

- 3
t .  l 0  

- - 1 . 1 0

O r

1 .  1 0  
- - 1 .  

1 0
- l

l . t 0 ' - 1 . 1 0

* 3Ha,teHHq roa$QuuneHrou $n.rrt :-paquu nonyr{eHbr
a

^: -T 
, r.u.e rpaJLHeHr J veHs.ncfl B HHTepBane 0,10 (

1m

na Qopray.nur

J  <  1 ,00 .

Koa@Suunenru
Qualrpaqnn
K e c'vlcerc

5 , 9 4

4 , 2 0

7 , 2 6

6 ,50

8 ,33

7 , 1 0

t  2 , 5 0 14,60 16,40 22,00

l5-8. COnPOTHBJTEHI{E rpyHTOB CABHTy

nepruna.utHofi Harpy3KH s o6ueM BHAe Mox{er 6Hrr sbr-
pax{eHo $opuynofi:

r - c * p t g g , (r5-22)

rAe p - BepruraJrbHafl Earpy3Ka B rcelcuz ililr rln2;
tg .i- xoeQQuuuenr rpenuq;

c - cuenJreune (a rex x<e ua"""uu*, rrro n p),
noa'llI{8eMoe KaK OTp$OK Ha OCU opAHHaT,
orceKaeMbrfi . nparr,rofi saBucr{Mocru r : f(p)
(Qnr.  15-5).

3aeucar,rocrb r :f(p) (Qur. t5-5) Mox(er 6urs no-
JlyqeHar npr{ nocrosuuofi BeJiHqHHe nu6o xoeQ$uuueura
flopucrocru, nu6o BrraxHocrn (npn G:l).  t lpu oroM
ynJrorHeHue o6pasuon (o6uuno uernpex) npouaBoAurcs
.4o cra6unusa\un ocaAKH noA o,usoft u roft xe Harpy3-
rofi p : p n. Cpea o6pasqon nocJre ynnorHeHuff BbrrroJr-
Hflercs Ha BerBH pa3rpysKu KoMnpeccnouxoft xpnnoft. Tpn
o6paaqa cp$alorcf l  npn Hafpy3Kax pv pz H pt, rAe pr (
1pz(pa1pn, a uerneprufi npu uarpyixe-poj i'oll|l, 

'iigl.

*"/ttz

@ uz. I 5-5. Saeucuuocmb conp omulrle-
nun cdeuzy csflsHo?o ?pyvma om Bepmu-
rcattunort Ha?pyJKu 

".= f (p) npu
no cmofl.Htu)c SHaqeHutrx s^ailcHocmu u)

uJtu rcoegfiutlueHma nopucmocmu e

r no^z
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T t9g
q4

q3

q2

'€/c.

0,4 0,5 - 0,6 0,7 0,g 0.9 /,0

Quz. 15-6. Saaucurr4ocma rcoefifiutqueHma mpeHun
u cqenneHun clflsHo?O ?pyHma napyweruruort
cmpyKmypu npu cmeneHu erta;HcHocmu G:1 om
omHorueHufl ./., (d.on zpynmoe c e": 0,6 _+ 2,5)
e - saBucvrMocrb tg V : f ( er; e/er); 6_ aaercuvocrr c:

- f ( e r ; e / e t ) i

I-I - tas, rpyHroB ce, :'0,6 -.- 0,g; II-il - Inq rpyHroB c
e, - 1,2 - i1,8; In-1i l  -  rns rpyHroB c eT: 2,1 -+2,8

rAe €r - K'3+outrueHr noplrcrocrr{ Ha rpa'Hrle rer{y-
| ^, ,",

rrecrr.r(r.: 
^ry" 

c: t);
\ T " 1

e - I{os$Suquesr fiopucrocrlr AJrn AaHHoro co-
CTO'HHfi.

ConporuwreHue cABHry cBs3nbrx rpyHToB peoKo noBbr_Itraercff nprl Heno.rrHoM HacbruleHHr.{ nop rpynra BoAofi(G<l). BaHqHile BJrilKHocrr{ Ha conpoTr{BJreHue cABr.rry
AByX THII0B rQtflgtlsrfo fpyrrTa (cyrnfiuxa H rnHHbr) xapaK-
lepg_3yelcfl Kpr{BbrMH Ha Qsr. l5_T (no AaHHbrMC. U. Muruua).

t s s : t ( . ' ,  
i )  "  c : f ( ' , ' ; ) ,

l ? 2
l t -
t --/ ;

f / l
J / i

l
v
f

I

I

e/
/ct, a

rlll

o)
T rclcnt

6)
T xelcte

qs to t.5 z.o j)

'  r  - '  v  -  r ryn .&)  :  LzTo;  o_ l ln f l  TJIHHbI ,  xapaKTepH3ytoutef icg
wr -  452;  @n:23%; an^,  :  1426; T^. ,_ :  l ,6b etct is ;  i_ i l " i "

L 'e  ,  v-  ar tn r  JrnnH, xapaKTepH3ylouleHcft, -_a!3; 
?p j 23%; an*: 1416 i T.v* i r,A5-itioiii-i:i:i'p"

u) :  5,9oA; I I :- i l  -  nDn di :  S^AX: 
' i f i_rtt  

_ nni l  oar _ 1A ao/^.y.,: trs*; nln - "ty:fr = n,q.*; 
''/rt-r,, - npH u : 14IV- IV -  npu @ :  r i ,4%; V-V _; ; ;  :g i l - ts .4%: Vr_r

9 =-c,9x; IIt-III - npH u : 14,3ot;
i ;  V -V  -npL t  a ) ' .=7g ,4%;  V t - i t  -
npv Ie = 23,3%
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Kporue nprrBeAeHHoro MeroAa otrpeAereHuq conpoTnB-
neHHfi cBfl3Hbrx rpyHToB cABHry cyqecrByer Apyrofr Me-
To4, npeAJrox(euuufi H. H. Macroerrr\,r H ocHoeaHnufi Ha
HcnbrraHun HeAoynJrorHeurrbrx o6paauoa rpyHTa c,Snxca-
quefi nJrorHocrn - BJrax(Hocrtr rpyHTa B goHe 'cgnura

rrocJre npoBeAeHnr orbrra. flo eroMy MeroAy cpes ocy-
uIecTBIfleTCq npH paSHbrx Hafpy3Kax nocJre paSlnrrHoro
BpeMeHH BbrcrarrBaHHfl o6pasua ttoA HarpysKaMn. B pe-
3yJIbTaTe npoBeAeHHs yKasaHH6rx orrblToB MOX(HO nO-
crpoHrb KpHBbre gaBrrct.rMocru r :f (a) nJrfr pa3JruqHbrx
guaqeuufi  BeJrHrrHHbr nepruxannuofi  Hafpy3KH p H r : I(p)
nJIfr. pa3^JrlrqHbrx gnaqesnfi nJrornocru - BJralKHocrH rpyH-
Ta a. OAsaxo npoqecc cABr.ra He4oynnoruenubrx o6pas-
uoB npeAcraBJrser co6ofi sBJreHHe BecbMa cJro)Kuoe, u l.nfl
rrrnpoKoro ero npzMeHeHur rpe6yroTcq Aaatuefiruae yroq-
H_gyul r paspa6orra pflna BonpocoB MeToAr.rKH onbrroB
(H. A. I{nrosur,e t19l).

Vr"urr BnyrpeuHero rpeHrfi AJrfl necqarrbrx rpyHToB B
3ABHCHMOCTH OT I{PYNHOCTI,I LI IIJIOTHOCTE H3MCHSIOTCq B
cooTBercrBHr.r c BeJrr.rqurraMrr, yKasaHHbrMH s ta6i[. 15-12
(no AaHHbrM HHLA ocHoeanr.rfi u SyiraanaenroB, A. E. flonn-
IUr.rH 14 C. 14. Cuse.tsquxos).

Ta1nuqa I5-12

Vr.lu BHyrpenHero rpenr{fl [ecqaHbrx rpyHToB

KosQSn-
uueHTbI
nopHcro-

C T H  E

Buau necroB H BeJTHqHHbI  y rJ roB
9 B rpan.

0 . 7
o : 6
0 : 5

35
38
40

38
4 l
43

n p H y e J_a H u e. Cpe.u,uee rba.Eparuqrroe orx.roHeHHe
ubrx d ra6a.  is- t2-sHa,reHuft  yrnoB BHyrpeH'ero rpe' l l f f  t2Tlu"erun-

I5_9. CONPOTIIBJIf lEMOCTb TPYHTOB PA3PbIBY

/ -  , l  e  \L p : / ( . . ;  -  l ,
\  E r l

439

Cp 
Ke/saa2

@uz. 15-8. Saaucu-tutocmb cr4enrteHufr. npu pas-
pbrse csfl,sHozo ?pyHma ruapyweruuort. cmpyKmypbl
npu cmeneHu BnailcHocmu G: I om omHowe-

.  Huf r  e le ,  (d tn  ?pyHmol  c  e" :  0 ,6  - -  2 ,1)
I-I  -  rpyHrc e, - 0,6; I I- i l  -rpyHr c." - 1,1; I i l - I I I-

rPYHr c  er :  2 ,1

Be.nn.{r,rHa cqenJrenHfl rtpu pa3pbrBe Afiq rpyHToB c
BJra>KHocrbro, . 6Jrprerofi K rpaHr{rle reKyrrecru rD:(D rt
Molr(er 6nrn npu6.nuxeuuo onpeAeJreua no $oprray.ue:

q2

0 1 4
Cp = 

** 
6?,'crvtz, ( 15-23)

IAe dao- AIIaMeTp B t.tn TaKI{x qacTr.r[, MeHbrxe KOTO-
pbrx B rpyHre r.rveercs 8070 no Becy (onpeAe-
Jrrercff no rpueofi rpaHyJroMerpnqecKoro co-
crana).

15-10. KO9OOI,IUH EFIT yIJIOTH EHVtfl

I(osQSuur.lern ynJroTHeHr.ifl rpyHToB B HHrepBaJre pr3-
M,eHeHHrr B€pTr.rKaJrbtrbrx flafpy3oK oT Beflr.IrrHHbI p n_l
AO pn BbrpalKaeTcg Qoprr,ry.rrofi:

e n - l -  E t t
n _ +

P  n -  P n - t '
(r5-24)

-xosQQurrHeHrbr iloplrcrocrr rpyH-
Ta npl.{ HarpysKax P n_t u P n.

I

rAe En_l  i l  En

@uz. I5-9. Baeucuuocmt Koe&fiutlueHma
ynllomuevutr csnsHo?o ?pyHma om teoe$su_
queHma nopucmocmu u ?paHuqu pqc$amu\a_
Hun ldnn ?pyHmo| c epanuqed pac$dmusa_

Hufr, @p-5-+ 35; a-a cnLlrce)
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@uz. 15-10. OmuocumertbHafl saoucu.iltocmb Ko-n-
npeccuoHHux Kpusom dnn cLflsHbtN ?pyHmos HapyweH-
Hort cmpyflnypbt npu cmeneHu 64aacHocmu C: I

a n 6 - coorBercrBeHHo .nng rpyHToB B cocroflHnu, 6Jtuarott r
rpaHHqe TeKyqecTH lI fpaHHq,e pacKarblBaHl'lfl

I-I - rpyHr c e, - 0,6 --0,9; II-II - rpylrr c .T : 1'2 ;1,8;
IU-III - rpyar c .r - 2,1 +2,5

3saqeuns KooQQHuHeHroB nopacrocrn rpyHTa Hapy-
IrrerrHori H HeHapymeHHofi crpyKrypbr npH pasrHrrHbrx
Beprr{KanbHbrx Harpy3Kax Moryr 6um olpeAeJrenbr B
KoMnpeccuoHHbrx npu6opaxl.

I(oaQQHuHeHr ynJrorHeHHff B saBHcHMocrr.r or ecrecr-
BeHHOft nOpilCTOCTH O6paSUOn e H rpaHr4Ubr pacKarbrBa-
Hr{s &r p HsM€Hfiercfl corJracHo rpasHKy Ha Qur. 15-9
I5], cociaereHHoMy Ha ocHoBe crarr{crnqecxofi o6paSor-
KH f la6oparopHbrx r{crbrraHufi o6paaqon (4. E.
florsuaH, C. H. Cuue.nuuqnxoe, M. VI. fop6yuon-
l loca4on) .

Ha Qnr. 15-10 npuBeAeHbr orHocr{reJrbHbre 3aBHcHMo-
cru KoMnpeccuoHubrx KpHBbrx . ler :  I(p), no AaHHbrM
B. C. Hcrouunoft, Ans HeKoropbrx rpyHroB HapyuenHofi
crpytffypbr npr4 noJrHoM BanonHeHHH nop no4ofi  (G: l) ,
upuqeM BepxHHe Kp_HBbre (yuacrra a) oruocrrct K rpyH-
TaM B cocrosHun, 6.nngxou K rpanuue reKyrrecrn, a En)K-
BHe (yracma 6\ B cocroflrrnu, 6JrHsro.M K rpaHlue pac-
KarblBaHrrg. flo ocu opAHHar orJrolKeHbI orHorrreHr{fl Ko-
sQQnuueuta flopncrocrl{ nptn saAaHHoM cocroflHra e K
xoaQQnuueury nopHcrocrr{ np14 rpaHHr.le reKyqecrn €r,
a no ocu a6cqncc orJrox{eHhr BepruKaJrbHbre HarpysKr.r p.

B KoMnpeccuouHbrx KpnBbrx, nocrpoeHHbrx B KooprLI,Ha-
Tax e :f(p), HMeer Mecro paBeucrBo AJrff xax4ofi rls
KoMnpeccnoHHbrx gaBr{cuMocrefi :

e z _ t  *  a p n _ r :  e n *  a p n :  A ,  ( 1 5 - 2 5 )

rAe A-uocroffHHaff BeJrHqHHa.

Paneucrna (15-24\ u (15-25) Moryr 6mrr Hso6pa-
>I(eHbr B cneAyrouleM BHAe:

E n _ r -  € n :  d  ( p " -  P n _ t ) .  ( 1 5 - 2 6 )

3ta saBucr.rMocrb (aaxon ynJrorHeHnff fpyuroB tl8])
upunox(HMa Anfl Bcex BerBefi KoMnpeccuoHHbrx KpHBbrx,

-^-Ha yHneepcanlrroM npn6ope A. A. HuqnfiopoBr.rr{a, Ha npu6ope
H. M. Jluruaoea n ,u,p.

PA?IEfl BTOPAW. IICCJIEIOBAHHfl, nSbICKAHHfl , \H,\7OJIO\HEECKHE pAC.tETbl

@uz. 15-I I. KoanpeccuoHHafl Kpusan npocadoauo?o
?pyHma npu 7a.M.AqUSAHUU

xoogQnuueHra nopr{crocrr.r (Sur. tS-f ty t lgl; yqacroK
ab coorBercrBy€r r.r3MeH,ernro rosQ$Hrlhei{ri nbp"""oo"tn
Arfl. o6pa3qa HeHapyueHHofi crpyxrypd (6ee salracHea-
uur), yqacroK bc xapaKrepusyer cxaurfoo6paeuufi nepe-
xoA crpyKTypbr B HoBoe, 6o.nee ycroflurnoe cocrosHKe
AJrrr AaHHbrx BHerrrHlrx ycnonufi (npn ea\raqnBaHHV), yqa_
croK cd' coorsercrByer KoMnpeccuon"ofoy ynJrorHeHHFo
rpyHra nocJre qacrHqHoro Hnv noJrrroro \uapyruenua ero
crpyrffypbr.

Ornoureuue o6teua MaKponop
ero cKerrera ro IO. M. A6e.neny
eHrtoM M ar(ponop]tcTocTr,r.

f lpocaAoqHocrb rpyHroB Dno npu
onpe4€nnercfl no $opuy.rle:

rpyHra K o6'teuy
HasbtBaerca xoaQ$uurl-

3aAaHHOM AaB.rrenHH p

h - h '
v n n  -

rle h -Bblcora c ecrecrBeusofi BJra)r(Hocrblo
x{arr4fi iiarpysxoft p 6es Bo3MoxHocru
pacruHpeHHf ;

ho
(15-27)

nocJre o6-
6oxosoro

(r5-28)

h' - nrtcota roro )Ke o6pagqa npu ToM x<e AaBJre-
, HLIH p rrocJre 3aMaqEBaHHfl;
ft6- nucora o6pasua c ecrecTBeHnofi BJraxHocrbro,

o6xaroro 6ee mogrvroxHocTu 60XoSOrO paCUHpe-
Hr,tf l  . [aBJreHHeM, paBHbrM npHpoAHoMy.

. IIo H. fl. .[eur.rcony MaKponopucrecrb rpyHra Moxer
6urr xapartepNsosaHa xoeSSuqaeHroM npocaAorrnocrrr,
onpeAeJrseMoM BbrpaxeHHeM

e +

h _ '&npoc -  
,

rAe €r - xoaQ$r.rqrEenr nopHcrocrr{ np}r rpauHrle rer(y-
qCCTH;

_ . _l t<oo60nqueHr riopricrocru rrpflpo.[Horo rpyHra.
. flo H. fl. fleuucony - nEccoeHAHLre rpyHrbr r.rMeror
f t tpo" (1.

15- I1 .  KOSO(DI , IUHEHT
EOKOBOTO AABJI EHHfl

(oeQQuuueHr 6orosoro AaBneHHff rpyHTa Moxer 6urr
onpeAeneH nyreM BbrAeprHBaHHq sa,qoxeHHbrx B rpyHT
MeTaJIJrr{qecKHx JreHT B BepTnKaJrbHoM fi fopHSoHTaJrbHoI{

KaK .Urs ocuoeHofi BerBr{ HarpygKr.r, TaK H 4;in nereu pas_
rpysKu (na6yxauua), a raxxd E AJrfl. roc/e,u,vrorltux Ber-
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g_arpaB.!9Huffx H B cnerluanbHbrx ttpu6opax (nanpunaep,
H. H. Macrroea t l4l).

An f l  uecKon  |  :  0 ,35 -0 ,42 i
AJIfl cyrnr.rnron € :0,50-0,70;
AJIR rJ IHH E :  0 ,70-0,75.

flo AasuuM HccleAosaHr.{fi V. B. Oe.uopoea u M. B. Ma-
JIbrIueBa xoeQSuuueur 6oxoeoro AaBneHHfl f necqauux
IpyHTOB yBeJrHr{HBaeTcs c yMeHbrueHHeM nJTOTHOCTH rpyH_
T8' a cBs3HbIx rpyHToB yBeJlHqHBaercfl c yBeJILIqeHueM
BJraxHocrH u yMeHbuJeHHeM CrpyxrypHoft npoqHocTil
rpyHra.

ts_rz. MOAyJrb AEOOPMATIH H

Monyn" 4e$opruaqnu rpyHroB

Brasr rpynron Molvar aeQopnaaqnu
E B KelcJltz

A .  K p y n H o o 6 , r o M o q -
H b r e  r p y H T b r

1. fpanuf i  H raJrbra
2. [ le6enn
3. npecea

E .  I l e c q a H b r e  r p y E r b r
1.  f lecox.  xpynnuf i  i l  rpaBe.

auc ru f i  (He3aBHc t iMo  o r
B N A ) I ( H O C T H }

2. flecor ip"ar"n

650-540
650-290
420-140

I laorsste CpeaHeft
I I f lOTHOCTH

r{pynHo-
480

420

360

3 1 0

210
175
r40

r60
t25
90

360

3 1 0

250

190

t25
S O
50

CTIC

3. l lecox Menr(Hf i :
a) cyxofi
6) n"rraxuufi N Hacbruren-

nufi noaofi .
4.  l lecor nulenartr f i :

a)  cyxof i
6) r.naxnr,rf i  .
n )  nacuuleuuur? eoAof i

5 .  C y n e c t :
a )  c Y x a s
6 ;  n . l axHan
B) Hacbru{eHHas no.uof t  .

B .  f . n r H n c r h r e
f p y r r r b r

175
1 4 0
90

B reep,rov l  B n.nacrnvnou
cocrosHutr  

I  coctoauur.r
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Molr(er 9".ff onpeAeneH no ra6.l. l5-tg (H. H. Eoro_
c.noecxnft [2]) HrrH no eoprvry.ne (lb_80) . noa""r"osxoft
xosQQnuuenra ynJrorHenr{r a ue rpaSuxa 6ur. l5_g.

llpH HCnoJrb3oBaHHH rpaor.rxa Qur. l5-g seo6xoAHrrro

I5-I3.  TIEPEIIEHb OCHOBHbIX TPYHTOBbIX
XAPAKTEP H CTH K

Ta6nuqa 15-14

Bnau rpyuroa, o6aa.u,arcrqux
cooTBeTcTByrOtuuMH xapa(Te-

pHcrHKaMH

Bce nn4n rpyHroB

Bce Br,{.[br rpyHToB,
KpoMe cKanbHbrx 14 r ro-
rycKaJrbHbrxl

Hanuesonanne xap aKTeprlcruK

V.u.eJuHurfi sec
O6reunmft  sec
Koe$QnuneHr $n.rrrr-

PauI' ,H
KoaQSnqr{eHrbr [ Iyacco-

Ha u 6oroBoro , [aBneHHf l
Moay.rru .ueQopuaur.rr,r

unr{ Molynb ynpyrocTH
Xnunqecruf i  cocrae

Koa$SuureHr rperrr,rf l
cuenJIeHI4e

fplnru KPlrnHoo6.no-
MOqHbIe  H  necqaHbre

Vro.n ecrecrBeHHoro
oTKOCa

.  fpynrur i lecqaEbre u
TJIHHHCTbIC

l 0
n

Braxuocr t

Kos{-,@Hqnerrrbr nopH-
CTOCTH U YNJIOTHCHl4 f l  ,

fpyurm uHuucruea t2 lpauraqu IIJIacrnrlHocrH

fpyHru cKaJrbHbre H r ro-
nycKanbHbre

l 3
t 4

Bo.u,ouacuu,eHHe
Tsepg,ocrl

f lpeae. t r  npoqHocrH npH
cxarlauB

Moposoctof i rocr r
f lpounocrb npH yAape
MnrpocxonH r rec Kaf l

(urar.r$r,r)

l 5

16
t 7
1B

1 .
2

f r uHa sso-lco I
Seo-160 |

160-40
160-40C y r l u u o r
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T5_I4 .  OPH EHTI I  POBOqHbIH
onPEAEJrfl EMbrX OnbrTHbtM

(B Hacroaqefi ra6.nr.rue yKasaHbr

TIEPEIIEHb OCHOBHbIX TPYHTOBbIX XAPAKTEPHCTHK,
NYTETV1 NPH NPOEKTI,IPOBAHHH FI,IAPOCOOPYXEHHH

tsoMepa xapaKrepHcrHK coruracHo nepeqHro e ra6r. 15-14)

Ta6nu4a I5-15

I
I I
I I I
I V

l -  r  I
1 -  3 ;  6 - i l  l l - 3 ;  6 - 8 ;  t 0 - l- 3 ; 6 - 7 ; 9 - 1 0 1 1 - 3 ;  O - 8 ;  t 0 - l

|  - 2 ; 7 ;  9 -  1 0  |  |  - 2 ;  Z  ;  
' r 0 ;  

t 2

l - 8 ;  l 0 - 1 2
l - 8 ;  l 0 -  1 2

l - 3 ;  6 - B ;  l 0 - l
l - 3 ;  6 - 8 ;  l 0 - l

TexHuqecrnf i
npoeKT

I
I I
I I I
I V

l - 6 ;  1 3 - 1 8
1-6 ;  13 -15 ;  18
1-6 ;  13 -15
l-3; 6; 13-15

l -9
1-9

l -3;  6-9
l - 3 ; 6 - 9

t-2;
1 - 9 .
1 -  r -
l-2;

6 ;  13 -18
6; 13-17
6; 13-17

np IrMe'ttuns' 1. xrorlrreoncrtktrrak-po-[o-ptrcrElrrpy{Tos (koeQo-sqseHrEr MaKporropHcrocr[ r orEoc[TerbEoi npocarotrsocrn) x rooo{-iJj",#1J3*i'#"[ifJ#:,"n:l:::;""9j*"*r**"*r""**i::*.i:i:.iJt qd_1_"_.] _r.iri*r-rd;,a;ril;;;"fi;;;.!H!ft , x.racca, 2)_npn
"r,?:;""i,iil"Ir:?ff:*"ro 3araxns u rex'".rec*oro npoexra coopvxexni rr ;r 

'irr''..riccirs ';i 
5i;;ilt;;-"#;;?'1, ;""!""'rf"#i i;1'"?" 

'"1"1!1
2' Eptr cocraB'eEtt Da6oT ux qeDrexefi-on-drtgy--.nl j-"y y9"yr olpetrengrbcs re ,(e xapaftT€pncrur<r, qro n trplr cocraBreHnr rexHrqe-

"*olo A99-1II9: c _ue-asro 
-yrorxexur -co9l!:lclllpgll 

lapaxrepircrat' xi oqearuhrx yqacrkax coopyx€srfi.'t uIIbIrHHe olDereneH&s xaDakreo{crt{K rpy[ToB ocHoBaHri ruaporexnn.recxux co-opyxeHni oi_juriiiurlrorct no ,os Hocrr na oo-pastax c neaapyur6xaof i  crpyKr ipof t  . '

J I 1 4 T E P A T Y P A
l .  A n.u,  D H a H o e f I .  H. ,  Cnnsauuaf l  Bona[oqB H rpyHroB, Tpyasr

Hucrr'rvra- u'epsaoros e.reHr.rq'uu. B. A. b6;il;;; l ir i, '  i l i i . Axaaeuunnayx CCCP, tD4O.
2 .  E o f  o c l o B c K n f i  H .  H . ,  O c H o u a u u l  u S y u . l a r , a e H r n ,  l o c -crpof tusaar,  1917.
3.  Feorexuurca,  Kaua;r  Mocxsa-Borra,  I -occrpof ins.nar.  1940.4 .  I  e p c e B a H o B H .  I U .  n  f l o l 6 u r u n ^  n .  E . , ' T e o p e r N v e _cKHe ocHoBbI MexaHITKI'r rpyHToB H I'Ix npaKTHr{ecKue'upnueuenur, loc-crpoftHsaar, 1948.

^  ! : f  o p 6 , y H o s - n o c a . [ o s  M .  H . , E a a x u H  n n ' r b r  H a  y n p y r o M
ocHoBaH_?rH, Maucrpof iaeaar,  1949.

6. rocT 5179-49. FpyHru. Meroa aa6oparopuono onpereneHHfl
B J I A X H O C T H .

7. focr  5 l8 l -49- fpynr ' .  Meroa aa6oparopnoro orpe.reneH,sy,a,enbHoro Beca.
8. FOCT 5182-49. ipyHru. Mero.u,u la6oparopuoro onpenerreHuqo6reuuoro Beca.

- 9- focr 518849. fpynru. Mero.u, aa6oparopncnc orpe^eneHuq
rpaHHUbI p acI (aTbtBaHI4g.

10. rocT 5184-49. fpyHru. Mero.u, aa6oparopnoro orpe.u,eJre,'d'f lrpaHHUbr TeKyqecTH.

^__!5. H H .{ u n o p o-g-I-l_-t: A., Conporxeleuue cBrr3nbrx rp.vnroBcIBHry npt{ pacqere r[,qpoTexHHt{ecKr.rx coopyxenuft na ycrofivils'ocro,Crpoirns.uar, tg+8.
16. Hopr'lu r,r rexH'r{ecxr{e ycnoBng npoeKTnpoBaHr,Ifi ecrecrBeHHblx

ocHoeaHuf i  nDor rbruneHHbrx  H npaxaaHc ixx  s4annf r  a  coopyxeunf i(Hu.TVi-48) (2-e usaaHne, tgb0j '-
-  1 7 . n p H r ( n o H c r x f i  B . . A . ,  l p y u t o e e l e u u e .  q . ,  l .  I g 4 g . ; q .  I I

1952.  foc ieontsn .ar .  
rJ  " '

18. CrpoureJrbHble HopMbr H [paBHJra; l .  I I ,  J.oc. H3,u,arenbcrBo rHre_par.y^pbt_no crponrenbcrBy u apxurerrype, 1g54.
19. U ur r o B H ,{ H. 

-A., 'MexaHa-xa 
rpyHToB, foc. Hsrare,tb-

c rBo nHreparypbr  t to  c rpoHrenbcrBy H apxu iexrype,  1951.


