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METO CHUE YKA3AHMA

[0 FA OILY CTHMHX

PASHOCT ATY P My 34-70~ 030-81
¥ CHKOPOCTEHX IPOI'PEBA

OCHOBHHX HOT=

JIOB # BOLOB

SHEPI'ETHYECKHX BJIOHOB

Cpok HMeACTBMA YCTAHOBJEH
¢c 0I.01.83 .
ao 0I.01.88 r.

Hacrosmue MeroguueCKMe YK438HHA OfpeneldfnT OCHOBHHE METOIM
u TpeSoBaHMA N0 pacyerHOR OIE6HKe NOMYCTHMHX pA3HOCTER TeMIeparyp
M CKOpOCTEH Nporpesa jeraled KOTAOB K NapOIPOBOAOB BHEPreTHKUECKMX
6rokoB TOC M npegHa3HAUGHW [Jif NPOGKTHHX X HANANOYHHX OpraHU3aluh
Munastepro CCCP B kauectBe peKOMEHIyeMmoro; MY Mmoryr rakke HCnoJjb-
SOBATHCA ADYI'HMMH OPIaHMSAalUMAMH TpH OTpabOoTKE POXUMOB BKCNIYyaTali
¥ Hanalke o60pynosaHds ToC.

PexosmeHnyemie METORN pacUerTa NPMMEHMMH IPH YCHOBHH, UTO KOH-
CTPYKIMH, MATODHANH, W3rOTOBEEHHEe, MOHTAX W KOHTDOAb yAOBIETBOPA-
0T TPeCOBaHMAM COOTBOTCTBYDNAX HOopM ¥ npapun ['ocroprexHagsopa CCCP.

[. ObME IJOJOREHMA

I1,]. BuSop nomyCTHamX Nepenanop TeMneparyp ¥ CKopocTel [por-
peBa neraxek 3HEProGXOKOB NPOM3BOUMTCA Ha OCHOBE pacueros, ycra-
HABIMBANGMX B3AMMOCBASh MEXIY POXMMAMM 2KCIAYATAIAM M NOXIOBEU-

HOC'THhD OBOPYNOBAHMS.
I.2. B xauecTBe OOMYCTMMHX IPMHMMADTCHA pacuerHHe Iepenamu

TOMIIBPATYD M CKODOCTH MPOr'peBa WAK DPACXOASXMBAHHA, NPH KOTODHX
o6ecleunBAeTCA 3anaHHAA JOAIOBEUYHOCTH Ge3 noBpexneHua (o6pasoBa-
HHMH TPeQMH) KOHCTDPYXIMA.

I1.3. Pacuerd KOHCTDYKIME BHMOXHANTCHA C YUETOM B~°X ReRCTBYR-—
OMX HE HUX HAPPYSOK IPH THNOBMX DEeXMMAX SKCIIyATAaIMM.

I.4. B rauscrme paCueTHMX NPHHMMARTCA HaKOOX6€ HAIDAKSHHHE

Y3AM XOHCTDPYKIHMR,
1.5. B cayuaax BHHYRZ@HHOIMO ITpeBMEGHHA PACUSTHHX 3IHA&USHKA

CRopocTeRt ¥ AOCTHEKGHHA PACUETHOR JOAT'OBEYHOCTH BOSMOXHOCTD 9KCNAY—
arauuu GapaGaHOB KOTAOB, KOAXEXTODPOB, TPORHMKOB, KOPINYCOB ADMATY-



-4 -

PHl ¥ OPYTMX TOACTOCTEHHHX JJIEMEHTOB 000pyn0OBaHUA NOJXHA NOJNTBED-
XNAaTbCA pe3yJbTarTaMM KOHTDOAA CIAOMHOCTH MeTania.

[lpy aTOM MHTEPBANH MexLy KOHTPOJbLHHMH NPOBEDKaMH COCTOAHKA
MeTaJaa B HarboJiee HaANPAKEHHHX 30HAX KOHCTPYKOUMHA He IOJXHW NPEeBH«
marTh NOJAOBUHY pacyeTHOR JOAINOBEYHOCTH NO YMCXY IMKIOB,

Ina netraneff, HanpHwep ru6oB TPyGONpPOBOLOB, B KOTOPHX 006paso-
BaHHe MOBEPXHOCTHHX TPeUWH COMPAKEHO ¢ OHCTpoHR norepelk Hecyuel
CNoCOBHOCTH, MpeBHIeHKE PACUYESTHHX CKOPOCTER NMporpesa H pacXolaxu-
BAHUA HELOIYCTHMO.,

1.6, YcaopHue 0603HaueHMA MPUBSAEGHN B NpuaoxeHuK 1.

2. OCHOBHHE HKPHTEPYM NPOYHOCTHU

2.1, Pacueru NPOUIBOUATCA NQ AMIAKTYNAM [NPMBBIEHHHX YCJHOB-
HMX YNpPYTHX HanpaxeHMi éa . B KauecTBe DACUETHOR NMPHHHMASTCA aM-—
MAKMTYNa HarnpAxeHWR, paBHAA [MONOBHHE MAKCHMANLHOI'O Pa3MaXxa NpKpe-
NEHHUX YCHOBHHX YNpPYTHX HanpsxeHuk (6'5;,{,)),%cz xc ' OTPENENAGMOro mno
MPOK3BefoHHD MEeCTHOH ofmed nefopMmanuy Ha MONYXRL YTPYI'OCTK MATEDH-
ala TIpW MAKCHMaIbHOX Temneparype mwena L, ...

(é’f })Maxc (6"'#)#1
©,=05 (‘5R)Maxc= g5 Et,,m xc [ : E, _]

rpe J’ =1, 2, 3; (5 _6 -6 - YCAOBHHS NpHBENeHHHe Ha-
NpAXEHUS
Ey u £ - mopymt ynpyrocTn mpu Tem-
nMepaTypax, COOTBE&TCTBYWUMX
MAKCUMANTBHRM ¥ MUHUMAJ bHHM
MY B&OEHHBM HATDAKEHUAM .

2.2, B MecTex KOHUEHTpauMM aMILIHTYIS HalpAXEeHUH paBHa npo-
U3 BEIeHHD

O,= g -
anech h’é cooTBeTcTBYeT oLE .

R+.3. ['IABHHE HANDAXEHUSA 61, (52, 63 ONPEIENANTCHA KaK aNre-
OpaHuecKan CyMMa HaNPAXEHUK 0T BCEeX BHIOB Harpys3ok, LeNCTBYDIHX

B I&HHOM HapabBAeH¥H C YyUeTOM KOHLEHTPATOPOB M0 Kaxiol COCTaBIAD~
meh.
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2.4. ledpopunpoBaHie CUUTAETCA YTIPYTMM, €CJH pa3max ycCJioBHBIX
NPUBENEHHNX HANDAXEHUR Op He MDPEBHAET CYMMy NpeejoB TEeKyuecTH
NPH MAKCHMATHHOA (60,2 ) taxe H MMHAMANBHOR ((’50,2 Vg TEM=
nepaTypax Oukaa,

.
Og 5(60,2) tmaxc * (60,2)tum{‘

2.5. [lpn ynpyrom nedopmmpoBaHuy KOIPPHMIMEHT KOHUEHTpauuyu ne-
hopmaumit oL c NpUHAMAETCA PABHHM 3PPEKTHBHOMY KOBPPULMEHTY KOHUEHT-
pall¥¥ HanpsaxeHUR, 3HaueHue KOTOpPOI'0 pPaBHO

(ol )gp =0ty NpH g €3
H (0('6)9@: 1+qg (otg- 1) npuocg> 3.

KooppuimeHT UyBCTBUTENbHOCTH MmaTepHaa K KOHLEeHTpaliMy Hanpd-

REHHKA

_ |
9"_ ‘I+u0‘0,

rae O = pagMyc KPHBH3HH B 30HE KOHLEHTpaLMA, MM;
{{ - KOHCTaHTa Marepuaja. llpH c'.’B , paBHom 30; O3 m 70, U
coorBercreedHo papHa 0,38; 0,205 0,17 wmu [9:’.

JlomyckaeTcs NPUMEHATh CHENyDMHE SHAUEHHA YNPYTHX KOBQPUUMEH-
TOB HKOHLGHTDALMH

~ OKDYXHHX HenpaxeHK# 0T BHYTPEHHEro JaBjleHHA H& BHYTDEHHHX
KPOMK&X OJWHOUHHX oraepcruﬁcx7,= 3 - A UMAMHADUUECKHX DSAEMEHTOB
U OLP= 2 = nnfa CheprHueCKuX IJEeMeHTOB;

~ OKDYXHHX ¥ OCEBHX TeMIIepaTYDHHX HANDAXEHUA HA KDOMKax OT-
BepcTHA Xz = I,8 + 2,03

~ HanpsxeHuk OT BHYTPEHHEro HaBAEHHA K M3ruba QAR yTJIOBHX
CBapHHX COoefUHEHUR rnna"mryuep—mpyﬁa"ciy,=ciu= 4, BAS CTHKOBHX CO-
enuHeHHk TpyG paBHOM romnu}mocp=c<.u= 2. Ecau B 3oHe KOHIleHTpa-
MW Mpon3eeneHa o0pafoTKa CBADHHX COERMHEHMA pafuyCcoM HE MeH(
I0 wM, yrazaHHHE KODPIHIMEHTH NpUHAMaDTCHA pabkbmu 3 ¥ [, coorBer-
CTBEeHHO. [lpH NMOJAHOM ynasieHyMM KOHLIEHTPATOPOB IJA CTHKOBHX CBaAPHHX
coesMHEHUHA

OLP - Cx«u = I,O-

Ina scex apyrux clydaen onpepelcrue KoafxpuumMeEHTOB KOHLIGHTpa-
MK YOPYIuX HanpaxeHUfi peKOMEeRIYETCA MPOBOAHTL COLAACHO fE,Q,IOJ.
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R.0. llpy Heynpyrom nePopMUPOBAHHK KOIPDHULMEHT KOHUEGHTPSIIHH
nepopMalil X OnpegeNseTCs UACACHHHMU JUGO SKCNEPHMEHTAJIbHHMHM Me-~

TONaMU MK no Gopmyne

g
O(oe"—': ";Lg KF )
d} _ <O¢D?2)tMCZKC+ éG,Z)fMu_H
nie 2 é&

KoapduipieHT Hr npu auHeRHOM ynpouneHuK CrajeR paBeH

K = —
(¢ &, )@5(:!-5;&-(6,?— 1ot g)]

Mogyne ynpounenus Gy gas crane# 12XIM®, IOXIMIQ® u IR2XISHIZT
MOXET NpUHUMATLCH pasHum 0, IO,
- 7y
& = ——————  npn < (o,
n (&,

:2 tmah’c

’

g2 z"M&NC

8 =1+(E~1)6, mw &,>(d,,)

makc *

gyl

rne £ - OoTHOCHTeAbHasa gedopMallda, paBHas OTHOWEHHD IedopMarmu
Jipu éa K Inepopmalmu, COOTBeTCTByIeH (6 2) tmazcc

[pu ——?— >1,25 u oTCyTCTBHM HaHHHX M0 & 3HaueHHe Ke nas
DPyTHX K&pO?IpOW crajei LOMycKaercH HpHHHM&Tb paesuM 0,8,

Ecnu okaxerca, uTo mo pacuery Ke > 1 uocd<l *0 NPUHKMAERTCH
K _oc,é_

Paauax YCJHOBHHX NPUBELEHHHX HanpsXeHUA ¢ yuerom A, Npu Heyn-
pyrou nefopMupoBaHult BHUMCASSTCH N0 dopMyne

K 68
e
(Ochy= CR +(60 Dt

+

I8 OTBEPCTUR TUNOBHX 3JXEeMEHTOB TPyCONpPOBOROB IIPENENbHOS 3Ha-

yeHue K@ HONMyCKAeTCH NPUHMMETb DabBHWM 4,0.

2.7. I[poUHOCTL DPACCUMTHBAEMOI'0 3JeMeHTa O0ecneunBaercs, €CJH
pasMax NPUBEHeHHHX YCHOBHHX HaNpAxeHWM, BUUMCIEeHHHWX 083 ydera KOH-
LEeHTPATOPOP ¥ MECTHHX TeMNepATYpPHHX HanpaxeHH®, COOTBETCTYBY8T yC-



o

JOBHO ynpyroro neGopMupOB&HNSA M BMILIKTYAR YCJHOBHHX IPUBENEGHHWX HA-~
NpAXeHHH 6,1 , OnpelleieHHaA C YUeTOM KOHUEHTpAlMK [0 BCEM KOMMNOHEH—
TaM MNIABHHX HANPSAXeHUH, He TIpeBhlaeT JOITYCTHMOE 3HaueHUe IR 38JaH-
HO'O UKUCH&8 K acCHMMETDUK [HKAOB.

2.8. Ina niaCcTUYHHX CTaned, NpUMEHAEMHX B Homo'rypﬁoc'rpoemu
(raba.l), pomycruMas aMIIKTYna YCAOBHHX NpPHBENEHHHX H&prﬂﬁ&l—fuﬁé)
WIKX QOMyCTMMOE KOAMUECTBO LMKIOB (pacyerHas JOJNroBeUHOCTb) A *npn
3a0aHHOR aMUIMTYIE HalpPAXEeHUMA ONpeleJAeTCA U3 COOTHOMEHHUA

roe %’ -~ MUHMMAJbHOE 3HAUEHHE MONYJAS npymc'ru B HHTEpBaXe pa-
Gounx Temneparyp, Mla(krc/amd=)
PacyerHoe 3HAUGHHE® OTHOCHTOJILHOI'O CYXEHMA

=19 9D,

MUN

Py~ MMHMMEJIHOE 3HAUEHH® OTHOCHTENBHOTO CYREHHA B paGoue
XHTepBAZe Temneparyp, %:
‘/é ~ DABHOMEDHOE CYXeHHe, OnpeneaseMoe NpPU HANDSAMEHWH, paB-
HOM Mpenexy NPOUYHOCTH, rno fopmyne
é)f
,2
{— 6t
Bl ———{——r
MUN 110, T L/) é)
H, _{"‘
100 A

8

KosppuimeHT acuuMeTpHU IMKIA onpefeifercs MAf ynpyroro ¥ no-
BTOPHO YNpPYTO~MAACTHUSCKOrO HarpymeHUA No QOpPMyaM:

éﬂﬂl Kc™ é’R
F= & npH Opyg oS (60,2) Lypurw o
MOKXC

Or< (Bgp)p.  + ©0,2)t 1110,

MOKC



(€0 —o
2 Cpum :
b= (@o,z)tmwf e émaxc> (éqz)tnuﬂ g 6&' < (60'2)tHUH '
T (60,2) tmanc ?
(620 >
r=- (6, 2)tMUH . 6&' /(éqrz)tuaxc+ (60-2) Erun”

Ecan xe oxaxerca, uro "<~ I nau r >1, T0 B pacuere TNPUHUMAETCA
P= 1.

p¥ yTpyTOM HarpyxeHW#, KoOT'la MakcuMaibHag TeMrepaTypa Huxe
TEAT 2paTypH noasydecry, KO3PPHIMEHT AacCHMMETDUM BHUMCIAACTCH C
YUETOM OQGTATOUHHX HaNpPAXEHKR, OMNpeNeNfAeMuHX COOTBETCTBYDIHM pacue-
TOM WIH 3KCIEPUMEHTANbHO.

My — npuHuMaerca pasHbM 10. QA OTRENbHHX TONXCTOCTEHHHX 3J6-
MEOHTOB, OI'PaHHUMBANMMX MaHEeBpPEHHHE XapaKTepHCTHKM YCTEHOBOK, 3Ha-
yeHue /7,, MoxeT OWTb CHUXEHO IO O ,NpU YCHOBHH OMNTHOI'0 MOATBEPK-
AEHUA TAKOA BO3IMOXHOCTHU HAM OpPraHM3alM¥d HOHTPOMA MeTalia ¢ NepHo-
OWYHOCTHN, DP&BHOR NOJOBMHE DACUETHOH NOAINOBEYHOCTH Nx npu 11,,= 10.

HoagduteHr /2 BHOMPAETCA B JABHCHMOCTH OT 3HAUEHHA KOHIEHT-
PAIMA YCNOBHHX NpPUBEAGHHHX HanpsxeHudts /7 = 0,75, ecan A< 1,2 wm
¥ <£30%; /= 1,0, ecnu Kp23. llpu 1,2 < K¢ < 3 wosfpuipient { one-
HUBAETCA HHTepnoisumest,

Hoapdumptenr /7 ) yusTHBAST CHMXCHHE IHMKAHUECWOH MPOUHOCTH Me-
Tanna B YCAOBMAX MNOJ3YUSCTH M peraKcCallid HaNpAXeHMH W BHPaxaeTCH

CASAYIMM 00pa3oM: 4
. Ly (1+85-8")
O T (1-88

rue 5‘; ~ IJIMTEeNbHaf IUIACTHYHOCTL Meranra (OTHOCHYeabHO® yi-
j  JMHEHHEe NDH JUTEXbHOM DaspHBE 3 pacuyeTHHA HmepHOX);
6\0 ~ OTHOCHTEXLHO® YINNMHEHHE MPH KPATKOBPEMEGHHHX WCIHTa-
,  HHAX;
0 - OAHOCTOPOHHEe HaKomnAeHHas NedopManys BCAENCTBHE NOX-
ayyecTH, paBHad



- g -

P éé’;:; )"

rie 7 - BpeMs PaCOTH Merajia B YCJHOBHAX MOJN3YUYECTH,
] - pacuerHoe BpeMs.
Jlormycraerca NPHHUMATH 63 = 1,0 é&m ;
ég*r 3KBHBAIGHTHOE HampsxeHHe, OTpeneNgeMoe HA OCHOBaHUM 8HA-
NM38 HANMDAKEHHOI'0 COCTOAHHWA DACCUMTHBAEMOIO DJ&MEHTA.
[lpn nepemeHHOM 3HAUEHHM TEKymero HAaNnpAKeHMA 6{, Np¥ KOTOPOM
[IPOKCXONUT NpPOLIECC MOM3YUeCTH, OKBUBAHGHTHO® HAIPAXEHME ONpejexXd-

erca 1o Qopmyne T f
8. =[L[emdz]™
IK TJ D T’ ’ *

HauGonee npencrapirTexbHte PeSyAbTATH PACUETOB Giz o6ecneyupa-
DTCA [PH MCIOAb3OBAHHM QAKTHUSCKHX XADAKTeDHCTHK MeTalnsa. [pu or-
CYTCTBUM PAKTHUECKMX NAHHHX LOMYCKAeTCA HMCIONb3OBATH XapaKTepUCTH-
K craxef, rnpuMpeneHHue B Talba.l.

2.9, JoaropBeyHoCTb CUMTAETCA HEO'PAHMUEHHOH, eCld B o0zacTH

0 < 1 -r .
MaJOIMKAOBOK YyCTANOCTH 6{1\ 5 }z 650!?
2.10. Kprpue mMauqoLMKIOBOK yCTANOCTH paAna crTajef Ias onpenene-

HHA ROINYCTHMODIO UHCRA LUMKIAOB N0 AMILIMTYRAM HanpsxeHuk, An60 nony-
CTUMHX aMIIKTYDn HAnpAXeHKA 10 TpelyeMoMy YHCHY IMKAOB IPH /2= I«
I” = -« ] npuseseHH Ha puc.l.

2.11. [lpn onpenereHKd HOMyCTUMOR AMIUIATYIOR HanpsxeHKA é)a y BAA
3AEMEHTOB TENXO3IHEPreTHYsCKOro o60PynOBAHUA M3 YTIEPOAHCTHX M HU3-
KOJErHpoBaHHhX craneft (GapaGaHoB KOTAOB, BOJOOIMYCKHHX M nNaponepe-
MyCKHHX TPy0 K Ap.), paloTanmuX NpH NepeMeHHHX Harpyskax B yCIOBH-
AX KOPDOSHOHHOIG Bo3aeHcTBMA ropAuel BONN K BASXHOI'O napa, IPHHK-
MAESTCA NOMOXHUTEAbHHHA 3anac 99,( N0 HaNpAXCHKAM ém. = .5% @: y A6
%, nxa yraepogucthx craue#t paseH 0,5; nas HuskonersposanHux - 0,7
¥ Hepxapeouux - 0,80. x

R.12. Jonycruman aMmaurTyna HanpaxeHuf é?ao IAA CBAPHHX CO€-
nuHeHuR, ynosaerpopsogux trpedopanmam OCT 108.031.02-70, ompenexd-
8TCH MO aMILINTYRaM, HOIIYCTHMMHM OAS OCHOBHOI'O METanxa C yueTOM KO-

apbunuenra OCAaADIEHNRA
& =% &
ac c ~a °’
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20 20-350 | 16,2(1,65) | 104(10,6) 1,00 21 22; 0,44 -
450 15.3(I1.56) | £8 5,@; 0,18 | 0.69! 40 157(16 0.45 5.3

500 15,0(1,52) | 25(2,6 0,65 I147(1I5) 0,45 4,9

IXoM 20-400 - 1,00 1 274(28 - -
500 17,651,?9) 8829,0; 0,18 0,90 4I 264.( 27 - -

550 17.2(1,75) 1 59(6,0 0,90 255( 26 - -

ISXM 20-350 | - 137}14,0 1,001 226(23 0,43 7,2
450 16,8(1,71) } 124(12,7 0,08 0,42 40 186(19 0,39 6,4

500 - 103(10,5 C,42 147(15 0,31 6,0

12XM 20-350 | 19,2(1,96) | I34(I3,7) 1,00 206(21 0,47 7,2
450 17.8(1.82) 1 I22(12,5)| 0,05 0,20 35 176(18 0,42 6,4
500 17.4(1,78) | 93(9,5) 0,20 137(14 0,35 6,0

INIIB2MD 120-450 | 17,6 1,79; I22§12,4) 1,00 204(30 0,43 -
(SU756) 1550 16,1(1,64) | 105(10,7) | 0,12 | 0,38| 33 265( 27 0,90 4,3
600 15,4(1,57) | 59¢(6,0) 0,38 216(22 0,90 3,7

22K 20 20,6&2,1) 16?§I7,0) | I,0 | 226523) 0,5 -
350 19,6(2,0) | 118(I2,0) -~ 32 167(17) 0,5 -

I6THM 20 20,152,05) 186§19,0) » 294230) 0,5 -
18,6(1,9) | I57(16,0) - 1,00( 37 256{26) 0,5 -

MTpusmeuaRbue. £ Ozon, O a, 3’1{6 W /N OTIpEeRENSHH 10 JAaHHHM [IO-I3]. SHauUeHKUA
Koscmﬁlimeﬁ-ran Jlé-ﬁi Gé?ao yﬁeﬁ&zénﬂgb oﬁowem HAKOTJIEHKR OCTATOUHGHA nedOopMallnK
{ npw = (), uro xapakTepHO ans TPyO6ONpPOBONOB, KOIXEKTOPOB, KOPIYCOB apMaTypH, 0a-
pabaHOB KCTIOB ¥ PHYTHX 3JEMEHTOB [pPH OTCYTCTBAM OBANBHOCTH MNONEPEUHOPIO ceuerus, B

CAyuae OB&JIBHOCTH WIM HCKaXEHHKA @oppﬁx,nonepet{mr‘o ceyeHus rrloB 3HaueHne koadduimenra
na HEOBXOLVNO DACCUATHBATE C YUETOM J.




- [q -

Ana yraepoiucTOR ¥ HUBKOJErupoBaHHO# craneit kKoafduuMeHT ocralieHus
5@ = 1,0 n1npu HaJMuyuu TepuooOpaloTKH U S@ = 0,9 0ea repmoolpa-

OOTKH.
s XpoMomMoMOneHo BAaHALHE BHX , BHCOKOXPOMUCTHX U AYCTEHUTHHX

crane#t npu Temneparype fo 500°C koaddumment 3@ = 0,8 npy HaaMuuu
repMoobpadorku u &, = 0,6 Ges repuooGpaborTku. llpu Gosee BHCOKHX
TeMneparypax 3HaueHue Sﬂ; npuHUManTCcs paBHuNKM 0,7 u 0,0 coorsercT-

BEHHO.
[[pM HaAMUKK KCXOIHWX HAHHHX [0 CBOACTBAM MeTajla PACYETH CBap-

HWX COefjMHeHMK BHMOJHAOTCA Nno n.2.8.
2.13. B cryuasx onpeneneHWs LHOMyCTUMOE AMILIMTYNW HaNpAXeHUH
;;; IJIA BJEMEHTOB 000pYNOBaHUA, KOTOpHE Ha CTAOHM M3rOoTOBASHUA
WM MOHTaxa NojBeprailuch nedopmupopaHun Oe3 nocaenyomed Tepuoolbpa-
GOTKU, NPUHKMAETCA HONMOXHUTEJbHHR 3anac 995 , YUATHBADIMA CHUXEHHE
nedpopMaliMoHHOR CNOCOGHOCTHU MaTepuals )
-V

6*52356;-#(?'-.993)}2 éz?aﬂ > 3

a
50 _ fg (f+é\_8ﬂ) ,
J~ by (1+4,)

rne

5“f- 3HayeHUe TEeXHOJOTrHWdeCKOoR pefopMallKk MeTanla IIPH H3lr0TOoBAE-
HUK [8HHOK KOHCTPYKIKHM ¢ YU@TOM CHHEGHMN NIACTHYHOCTM
BCAeNCTBHE HnePOopPMANMOHHOI'0 CTAPGHMSA.

2.14, [lp HaXMuHKM DPESYAbTATOB HCIHTAHHUK HATYDHNX KOHCTPYKUMH
MAU X MOoneieR IAA DPEXUMOB HAIDYXEGHHA, COOTBOTCTBYDIMX JKCILAyaATa-
IAOHHEM, MNPUHATHE 3HAYeHUA Kod3(duiMeHTOB 3aracoB ¥ KOHOEHTDalMH Ha-
NpAXKEHUK MOryT OHTL YTOUHEHH.

2.I0. OueHka pecypca (pacuerTHoH NOAMOBEUHOCTH NO UHCAY IMKJIOB)
C YUYETOM HECTAIHOHAPHHX CHIOBHX M TeMNepaTypHHX Harpya3oK NpH 3KC-
raryaTanmMy o00pYAOBAHMA Ha PA3HHUYHHX pPexHMax ABIASTCA 3aBeplapniiiM
3TAIlOM MOBEPOUHHX pacyeTOB M NPOUIBOIMTCA HA OCHOBE JAUHERHOI'O CYM=-
MUPOBAHUA OTHOCHTEALHOR [OBPEXNAE8MOCTH NpPH KAXHNOM PACUETHOM DEeXHMe
(1MKAe) HarpyxXeHMA, T.e.

=t

l=1 EN]

— <,
L



- [ -

rLe AQ:- UACJIO HMKJAOB HArPYXEHHA HAa { ~M DEXMME HAIDYXEHMA;
[NJJ" IOIIyCTMMOE UMCIO NMKIOB HA (—M DeXMMe HalpykeHUs, onpe-
neasemoe no fopMyne, NMpuBeneHHOR B 1.2.8;

K - ofmee uMCIO PEXHMMOB HarpyXeHud.
[Ip¥ MCNONMB3OBAHMU IKCIEPHMEHTANBHHX NAaHHHX M0 QaKTHUECKHUM 3Ha-

YeHHAM TIACTUYHOCTH M NMPOUHOCTH MeTalNa pacuer NOMYCTHMHX HaNpsmxe-—
HAK M pacrosaraemMoro pecypca MIWTeNbHO paloTaBmero 000pPYAOBSHWS
NOMMyCKaeTCA BHIIONHATH 0€3 yuera NPejMCTODHH ero HarpyXeHUA.

[lpn BHOOpE pPEXMMOB 3KCILUIyATAIMK OLleHKA OTHOCHTEJNbHOHR MOBpex—
NaEMOCTH C yueroM (PaxTHUECROI'0 KOJWUECTBA UMKJIOB Ha KaxioM DexuMe
ABIAGTCA MCXONHEDd ITAIOM pacueToB, B nponecce KOTOPOro NpPOH3BOLUT-
CA onpelesNeHHe MNOMYyCTHMHX 3HAUYEHUH aMriuIMTyn HanpmxeHdl.

KonuuectrBo IMKAOB, ONpeRessaeMO€ M0 aAMIUIMTYAAaM NpYBeNeHHHX
HaNpAXeHUA OT BHYTPEHHErO0 [ABIEHMA M BHEWHHMX Harpyaok (uUaruGanmero
M KDYTANEro MOMEHTOB OT CAMOKOMIEHCAIMM, BECOBWX M [JDYTMX HArpy-
30K), XapaxTepusyer MpeieNbHO BOBMOXHYD noaroseuHocts Ap u sib-
agercd noxkasarened paloTOCNOCOCHOCTH KOHCTDYKLMA MpH NepeMeHHHX
Harpy3Kkax,

3. BAPABAHH KOTIOB

3.1. [ipu onpeneaeHHH JOMyCTHMHX CKOpOCTER Mporpepa-pacxosa-
XMBaHMA GapaGaHOB W pasHocTell Temneparyp “Bepx-Hua"™ B Kauecrpe THU-
MOBMX DACYETHMX DOXUMOB MDKHMMADTCA: IYCK K3 XOXOJHOI'O COCTOSHUA,
MyCK K3 HeOCTWBEEro COCTOAHHA (noclne HOUHOI'G NPOCTOoA) M PUAPOOI-
pecCOBKe.,

Ixs onmeHKH OTHOCHUTEAbHOR NOBPEXNAEMOCTH COOTHONEHHE UKCIa NyC-—
kOB M3 XoxogHoro cocrosHis Ny, u3 Heocrwmmero cocromuus N, u rua-
poonpecconcx.N}v NPUHHMASTCA COOTBeTCTBeHHO I : 4 : O.I*;.

B rRauecrre HCXOAHOI'O PACUSTHOr'O pexXMMA MNPUHAMAOTCA [YCK M3
XOAONHOI'O COCTORHHA. JIOMyCTHMOE YMCHO TaKHUX IYCKOB Nx* onpeneaser-
C COPJIACHO YPABHGHWD AMHERHOI'O CYMMMPOBAHMA [NOBPEXRACGMOCTH C Yyue-
TOM PEKOMEGHAYEMOI'0 COOTHOmEHUA ITYCKOB.
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i NHP’N:,;:" faxTrUuecKoe U npelesibHOe UYUCAO HepaCUYEeTHHX PEXHMOB,
CYMMAa OTHOWEHMUR KOTODPHX XapaKTepudyeT OTHOCHTEJbHYD
NnoBpexfaeMocTb MeTansna (ucuepnaHkie pecypca) BCiael-
CTBKE OTKJIOHEHHH OT HOPMaJbHHX YCAOBHR 3KCIJyarTa-
UMK GapabaHoB (no3fHee 3aMuKaHWe LMPKYJIAUMH B DK-
,  baxax, Tennosue yAapu NpH SANOJHEHHH BOROH U 1p.);
N, ,- BHUMCAAETCA NO aMIJINTYaM HaNPMKeHWH, onpenenacMmux
B KaxioM KOHKPETHOM cJyuae pacyeTHO-3KCNepPUMEeHTalb-—
HHMM METOI8MM B COOTBETCTBUY C TpebOBaHUsAMMA Da3R.c<
W NPANOKEHUA 2.
3.2. PacueT ponycruMuX CKOpOCTe# nporpesa V% , BHOOD nonycTH-
MBEX pasHocTeR Temneparyp "Bepx-HH3" npu npoppeae.613, pacyer NQF,
ﬁﬁ? W Aﬁﬁ; MPOUBBOAATCA NO HaNpPAXEHHOMY COCTOAHMD KDOMKM B MPOLOJb-
HOM CEUYEHHH OTBEeDCTUAR BOJOOIYCKHHX TPYO. %
3.3. JlonycTumoe uucao ruppoonpeccoBok Nrg ¥ nyckos ua Heoc-
THBUWETO COCTOAHUA Ahf onpeReNAeTCR N0 aMIATYAaM NPUBEIEHHHX YC-
JOBHHX HalpAxeHHH (6a rp W (éa ),  BHUMCJAEMHX COOTBETCTBEH~

HO NO QOpMyJiaM:

2
! YL Y
(éﬂ)m"_é_ 425 Py 10 (ﬁ?—’_/ dp+7>?
2 3
1 1h=2 g P +1 t oo
(6€I)f'“ ?[ﬂ? ' ((xp ./32_7‘!'{)'(/0;1 ~Pr T_ﬁ' ) T
- Lpcun

£
+¢ﬁixi£ﬁﬁw¢gﬁlfgﬁwﬂ%/j
MUH

PRe 0y - H8BIEHUE Mt HOMUHANBHOM pexuMe, Hrc/cm2(IO”I Mila)

e

s

’*Hpu YCHOBUAX BKCNAYyaATAlHH, CYUHECTBEHHO OTAUUSKHMHUXCA OT NPH=-
HATHX, CoOoTHoweHWe N, : N.: N, cClelyeT CKOPPEKTHDOBATD.
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P, - nasjetive B OapaCaHe KOTJa Nepes MyCKOM H3 HeoC-
THBIEr0 COCTOAHKA, KPC/CH2 (IO"’I Mila) ;

aqg- KO3(PPHUIMEHT KOHUEHTPAalMW OT BHYTPEHHEeroc napie-
HUA B OKPYXHOM HaNpaBIEHHUH;

V-- ckopocrs nporpeea GapafaHa B HaUaibHHA MOMEHT
NycKa #3 HEOCTHBUEro COCTOAHKA, NPUHUMAEMASA
pastoft 3°C/muH;

Etﬁmkc’ft sy~ MOBYID YIPYTOCTH COOTBETCTBEHHO MNpH M&KCHM&JzIb-
HOW M MUHEMOJBHOA ToMneparype LmKia; Krc/Mu
(I0 Mla):
1.0 - wHpexcH, yxasnBapmue NPHHALIEXHOCTh MADAMETpa
COOTBETCTBEHHO NYCKY ¥ OCTAHOBY,

3.4, AMNAMTYRA HAIPAXGHUE B [Tyckax M3 XOXOLHOI'O COCTOSHHA B
KpoMKE OTBEPCTHE BONOOIYCKHHX TPYO NP NPONOAbHOM CeUEHHH KX O, o
ONpeneAAerCA 110 MAKCHMANbHHM HAIDAXEHUSAM CEATHA B HaUaNbHHE MO-
MeHT fiycka (p=0) # MAKCHMANbHHX HANDAKEHHAX DACTSXEHHA MU HO-~
MMHHabHHX Napamerpax. HeolxopuMasa OJ4 pacuera [ONYyCTHMON CKOPOCTH
nporpesa Vy;  JOMyCTMMAA SMIUIATYAa HANpaxeHuM (é’:)a@) BHUUUCIACT~

CA 110 AONYCTUMOMY YMCAY LHMKIOB Nf , MMOAYUAEMOMY [0 YPABHEHHD
n.3.1 OJjiA 3818BaeMOre pfAna 3HaAUeHM!l uucas MYCKOB H3 XOJOJHOIO COC-

rosanua Ny .
3.5. Jlomycrumas cKopocTb nporpepa Vi, npH myckax 43 XONOHO-

N0 COCTOSHHA [JiA DPANE NPUHUMEEMbX 3HAUYEeHUN Dal3HOCTEN TeMNepaTyp
pepx-tHua (A4 1?}7) onpeneasercsa o gopMyae

26,,]-107 ocg—z—ﬁzﬂ +1)~oCEy, 7 AV “tnaxe
[26,5]-107D, P A2 tn nEr.
s s ~— —"'—-—'——'———LJ

V, E,
2 MaAK
< ‘8,9, ————G—it_tMuH

rne 7 - xoodduiment, yuMTHBapmMfi XapaKTEp DAClpPEeNeNeHHs TeMnepa-
TYPH NO NEePHEMETPY MOlepeuHoro CceueHHA OGapalaHa; BJIA 30HH
OMyCKHuX Tpy0 nprHumacrca pasHuM 0,3; LJad GOKOBHX OTBEp-
cTrft - 0,4,
OkoruaTenbHWHA BHOOD BOMyCTHMON CKODOCTH Nporpepa ¥ PasHOCTH
TeMIIepaTyD "BepX-HU3™ NPOM3BONUMTCA U3 MOJYUEHHOIO pANA 3HAUEBHHIH
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Vn u Albc YyUYETOM HYXL OSKCIIyaramMd, KOHCTPYKTHBHHX oCOOeHHocTe#H
CapaGaHa ¥ BO3MOXHOCTER NYCKOBOK CXeMH, HO NPH 00S3aTElbHOM COXpa-—
HEHMU TNONYUEHHOH BIAHMHOR 3aBUCHMOCTH Mexny V., M A, Tax, s
KOTJOB, 3KCIUIYATHPYEMHX B MNOJNYNMUKOBWX K ITMKOBHX PERMMAX, DEKOMEH-
NyeTCs BuOMpaTh KoMOuHammo V, # AU ¢ nosemeHHuM sHaueHnem Vp
a nJA KOTJOB C MaJOR NPONYCKHOA CnoCOSHOCTbBO NYCKO-COPOCHHX YCT-
pokcTB (HEOJOUHHe KOTNH), HAOGODOT, C NOBHUEHHHM 3HaueHueM A,

- 3.6. Jonycrumne ckopocru oxaaxuneuus ( Vp Ju nepenar, Temnepa-
TYp "BepX-HK3" npH ocraHOBe-£31ﬂo ONPENSAANTCA I BYMA YCHOBHAMMU

NPOYHOCTH KPOMKK OTBepCTHR Ha O60KOoBOM oOGpasyomeik SapabaHa:
~ HelNpeBHIeHUEM NOITYCTHMOrO pa3Maxa NPUBENeHHHX YCAOBHO YIi-

PYTHX HaANDPAXEHHA 3a NUMKJI NyCKa-OCTAHOB& B NONEPEUYHOM CEUEHHM OT-
BEPCTHH,

~ OrpaHUUEeHXeM INpK OXJsxneHdH OapaldaHa MAKCHMYMa DPACTHArHBA0~
BMX OXKPYZXHHX HalpAxeHWH B NPOJOALHOM CEYSHHM OTBepCTHEA 3HaUeHHEeM,

O0YCHAOBACHHEM TOJNBKO BHYTDEHHAM HOMMHAADHHM N8BINEHHEK,
Laa BHMOJHEHUA TIOCHAeNHEero yceJOBUA HeOOXOOWMO, UTOOH Haualb-

Haf CKOPOCTb OXJ&KHNEHHA B 30HE NABNeHUA O - 0 BIQH HE NpPeENNANA

1,0 °C/muH.
3.7. Pacuer monycrumux CKopocTed OXAaxneHus MPOU3BOJUTCA NO

Gopmysam:

-2 ﬁ2+1 + 15\ Py { I
ng[fﬂ ocP -] f)(pH“PL) X, Etﬂ,ﬂ a]octszmzwm

IJIR KDOMKH B NPOROJbHOM CEYEHHH OTBEPCTUH M

£

V= {(2 z] [t (‘3‘ ﬁfﬂﬂ)(f’ tpntKaoEtnond B,

t
MQKC ﬁﬁ’n_*_
Emun

£
2 Ipaxe

1A KPOMKH B FIONBPEUHOM CEUSHHM OTBEPCTHA,
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rune 0(.; - x03{MIIMEHT KOHUEGHTDAUMH HANDAXEHHHA OT BHYTPEHHEro
NABIEHHA B OCEBOM HAIDABIEHMM ;
Kapp~ K03QPUUMEHT KOHU@HTDAIMM HANpPAKEHMH [PH OJHOOCHOK
DACTAXEHMM ~ CKATMH OT DA3HOCTH TeMneparyp "Bepx-
HK3" ;

wnm CDMG- Koo(QPMIMEeHTH, XapaKTepusyomue croicTea Marepuana
" [pH TeMnepaTypax, COOTBETCTBYDHMX MAKCHMAJbHHM Ha-~

MpAKEHUAM CRATHA NP NYCKe K DACTAXEHUA NpH OCTa-
HOBe
/Dn - llapfeHHe B HAUANbHHR MOMEHT nycga 1IpH A’l}n MAKC *
npusaTo P, = 0,5 Mila = 5 kre/om”.
3.8. 'panuna npumeHeHHs Popuyst onpenenserca HABICHUEM NpH
ocraHoBe U = , NOAyUYaeMbM MDH COBMECTHOM PEemeHHH ypaBHEeHH#H
n.3.7 ngn C/:Jf,g&HBHHH YCAOBUA Aplﬂo.:’:/fx (f;:{ f t;; )‘YP

rie t;H - TeMlIepaTypA HACHIEHHA [[PH HOMMHANALHOM IABJIEHMWM, C;

t; ~ TeMIIePATYDA HACMIEHHA NPH TEKYMeM JaBAeHHH, °C;

Ki = omuTHMA KOSGOMIMEHT, SABACANMA OT KOHCTPYKTHBHHX Xa-
PAKTEDUCTHK KOTAA; B DPASAMYHHX THIIEX MEHAGTCH B MNpe-
nexax 0,4-0,8.

3.9. JlonycrHMas aMnayTyla HANpPAXEHHR B NONEPEYHOM CeyeHHH
orBepcTuh é’az OEA MYCKOB M3 XOJAOOHOPO COCTOSHHA DPACCUMTHBaET-
CA NO JOMYCTHMOMY UACAY LHMKNOB Nx*z , KOTOpOe, B CBOD OuUepenb,
onpegenserca u3 ypabHeHuR nn.3.1 u 3.3 npH BHOpaAHHMX N0 MNM.J.0-
3.8 aHauenuax V, , Alﬁn, Ny w samene B ypapHenuax n.3.2 C:C.P
na ol .

ﬁenacooﬁpaauo NPYHEMATD Nx = 400, 4r0 COOTBeTCTBYET MNpejelb-
HOMY UMCAY MYCKOB M3 XOMOLHOI'O COCTOAHWA 3a npe pafoune KaMmilaHWH
MEXNY KanUTA&XbHMMA DEMOHTAaMH.

3.10. Jlxa onpenexeHMa CKOpOCTH pacxoxaxupaxus V, rpy 0O D Prp
pexomennyerca dopuyxa n.3.7, pomyce repernan TesMneparyp ' BepX-
HH3"® NMPUHKMABTCA DABHLIM A’l}a-ﬁKK( tPH - tp ). llpu P $P,.P oAA
ONpONeHeHHA NO YPABHEHKN N.3.7 JONYCTUMOI'O 3HAUGHHA M?b PEKOMEH~
NY6TCA SAJABATHCA CAGAYDEMMM 3HAUeHHMKH V,

Pi Mila(xrc/cu®).....C8.6 no 8 Ce. 2 po 6 Ce.0,I mo <
(CB.60 mo 80) (Cp. 20 mo 60) (Cs.I mo 20)

Vo OC/MMH +eevee.. CB.I,0 o 4,0 Cs. 1,0 mo 3,0 CB.0,5 no 2,0
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4, KOJJILKTOPH KOTJIOB U HETANM TAPOIIPOBOZOB

4.I. Pacyer AOMyYCTUMHX CKOPOCTSR MNporpesa XKOANGKYOPOB KOTAOB
W petraxek naponposonos (Tpyé Co WryuepaMd, TPORHKKOB, KOPNyCOB &p-
MaTypH, PMOOB M CBAPHHX COeNMHOHKNE) OCYNECTBAACTCA NPU CXENYDIHX
QCHOBHMX THIIOBHWX pPeXMMAaX:

-~ IMYCKe K3 XOJOJHOIN'O COCTOAHMA, KOrja TEMINeparypa PACCUHTHBA-
enoro ysaa He npeswmaer 150°C;

~ NYCKe U3 ropauerc (HEOCTHBUEro) COCTOAHUA.

4.2. Ina Kaxgoro TUNOBOIO pexuMa DACUET BHIIONHAeTCH ANA CXe-
NYOMUX XapaKTepHHX TOueK (puc.R), oTauuanuxcs mexjy colof 3Haue-
HUEM NMEePEeMEeHHHX TeMneparyp, JNaBleHHA ¥ CKOPOCTH NporpeBa-oxaaxie-
HUA:

ad - KCXOQHOe COCTOAHME nepel MPOrpPeBOM /D=05 V=0, 0% L < tp
(%p—'paéouaa TeMmneparypa)l;

0 - HoMuHanbHuR paSounit pexmm V =0; ! = tP; P =PP (pp-pado-
\iee JAaBIeHHe);

8 - kpaTHOBpEMEHHOE K3MEHEHUEe TeMmepaTypH 38 CYeT SKCM-
NYy&TalMoOHHEX OTKJACHEHWH pexuma OT HOMUHAJBHOI'O CO CHOPOCTLR
Var- 1,0°C/vin;

& - PEeXuM OCTaHOB& 0JOKA C Ol0ecrapHBaHMEM NaponpPoBOLOR

V=0, p=0; t-'-'-t/o ;
JJNA KONNEXTOPOB BHCOKOIrO OABJIEGHUA W NapolNpoBOLOB CBexero napa 6i0-
kOB ¢ OapabaHHWMKM KOTJ&MH JaHHHR pPexHM HE8 YUHTHBaeYCH;

g, — gs — TPOMEKYTOUHHE TeKyjpie TOUWKM OCHOBHHX TUTIOBEX De-
X¥MOB, COOTBeTCTBYWIHME BHOODY KHTEDPB&JIOB TeMiepaTyp depes Kaxibe
I00-1I50°C ¥ axTMuecKOMy 3HAUSHMIO N&BJEHWA B BTUX TOYKAEX.

lleppan rouka coorsercTByeT Hauaiy nporpesa (P > 0; V> 0;

0 £t & tp), & MOCHENHAR XAPAKTEPHIYETCH NaPaMeTpaM: P =pPps
t=“29; V> 0.

4.3. lipenycwarprBaerCa NpuMeHeHHe NBYX NeTOJOB pacuera:

~ NPAMONR pacueT NONYCTHMHX TEeMNEepaTypPHHX HAalpAXeHWA D 38BHCH=-
MOCTH 0T KOMIIOHEHTOB H&NPAXKEHHOrO COCTOAHHA NJAA KOJNNE&KTODPOB, WTY~
uepoB npy¥ KoaddWiMeHTaxX KOHUEHTPALKH HANDMREHKN B 0TBCpCTHHX¢ﬁ%;=
A= 3 Holy= 2, PUCOE C OeHCTBHEM KOMNEHCAIMOHHHX MOMEHTOB B IIOC~
KOCTH rul0a W CBAPHWX COenMHEHH
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Puc.2. XapaxTepHHe ('G'-?J o

acuerHue (g,—-(; ) TouMA LUUK=~ _
.Ix?a Harpymeugﬁ gfeuewra: S .
I1-1 ,%:2-p, Th—ofy D
Mla{xrc/em®); I - Iy eK; I- 3 | T
HOMUHAJbHN pexuM; Wl — OCTH~ | ; if , |
BAHAC SV 7 N
VA
EL’rh’ | \
& / i \
a |
g, Bpema, 4

- onpeneaeHUe LONYCTUMMHX CKOpPOCTeR MeTOnOM MocCnenoBaTeNbHHX
NpUOAMXEHUH NJA XapaKTepHHX Touek ceueHuit (n.4.10) ¥ 3apaBaemMbHx KO-
opPULMEHTAX KOHIIEHTPAUMH N0 ChienuaibHOR nMporpamme, ykasdaxuo# B[I5].
QOpMYIH, HEOOXONMMHE [JNA BHIOJHEHUA YKA3AHHHX PACUETOB NAHW B IpHU-
JOREHHH 3.

4.4, [lpu onpeneneHXK pasmaxa HalpaxeHuit, HeOOXOLMMOrO LJIAR pac-
yeTa LOMYCTUMHX CKOPOCTeHd nporpepa-oxXJaxleHusa TPYOH CO UMTYHEPOM,
TpOAHMKA K KOPITyCa 3alBUXKM, B KaueCTBE ONpefeffuMx NPHHUManTCH
TOYKH B MECTOX MAKCHMAJbHOR KouHmeHTpanud HampaxeHd#t 1, 2, 4, O Ha
BHyTDeHHeit Kpomke oTBepcTMa (puc.3,4), ¥ Touxd 3, O, 7 Ha HapyxHOH
NOBEPXHOCTH. B KauecrBe pacuerHnX A ruba npuHumanTcs Touku [, 3,
O B MeCTax MaKCHMaJIbHHX HalpaxeHuR He HapyxHo# ¥ 2, 4, © Ha BHYTDEH-
HER MOBEpPXHOCTAX,

4,5, Pacyer CKOpOCTeR nporpesa ¥ pacXojax¥BaHHA, & Takxe TeM-
NepaTyPHHX HaNpAxeHMR BHIIOJHAETCH 110 CXeMe KBA3KHCTAUMOHAPHOI0 pe-
XUME. .

Puc.3. PacueTHhe TOUKH
OXA KOoJnekTopa TPOHHUKA
¥ TDyOW CO mTYHepOM:

1-6 ~ nasg Koxrekropa; 1,2,

3,7 = unA TPOKHMKA M TPYOH

co mryuepoM (O K 6 = TOJb-
KO IJA MPSAMOr0 pacuera)




3 m Puc.4. PacuerHne TOUKHA
oA Ir'uba

lns BceX pacCcuMTHBAEMHX Y3J0B TPYGONPOBOMLS NOMYCTUMME CKODOC—

TH ONPEeNeNAnTCH N0 POPMYyNIaN:
- IJIA HApPYXHOH MOBEDPXHOCTH

a(1-MyOy . & .
60 ED 52 s2Q.Q, ’
- IAA BHYTDPEHHEH TOBEPXHOCTH
a(7-
\/ = _(JL)élz_ p— _é.t.—. ’
60t EB,s?  S2Q,m),
M,
I'GEe NPU pacyeTe 3HAUESHUSA ﬁr-'ng“,H,.Hﬂ TpyOW CO uTylepoM ¥ ruda MpHHU-

MaOTCA HOMUHWIbLHILE 3HAUYEHUA HApPYXHOI'O M BHYTPEHHE'0 NKaMeTpPoB Tpy-
Ob, & LJA TPONHUKA& U KOophyca apMaTyph - QakTHUYecKHe nuaMeTpu Haulbc—~
jJee YyTOJMEHHOR YacTy TPORHMKa W rnetrpylka apMaTypH. 3HaueHusa Kosddu-
IMEeHTOB $OpMH QI i ®2 IAA UGUNHHAPUYCCKYX Tes B SABUCHMOCTHM OT OTHO~

e
L]

IF2HHA HADYXHOI'O niaMeTpa K BHYyTDPEeHHeMy npefcTraBlieHH Ha puc,o. A
KOpIysa 3aIBMERKH Kos(pullkerrts QopMi NPHHUMMANTCA pabHuMM 0,70 Ha BHY-
TPEeRHeh noeepxHocrd ¥ 0,20 Ha HAPYXHOH.

4.6, s BUIMOXHEHAA DACUETOB JONYCTHMUX CKOPOCTEX HEOOXOAUMO
NP&A saPATCIbHO ONpeNeInTh MaKCHM&IbHNE pasMaxy HalpsieHKH oT naB-
DEHAA % BHEWHUX Hel'Py30K, NpeleNbHOE KOAKYECTEBO LMKIOB HAIrDYXEeHHA
M 38LaTbCA PACYUETHHM KONMYECTBOM UMKIOB K&XIOr0 EMIA.

4,7, Tlpenexbrioe KOJMUECTEO UMKJAOB HAPPYMEHMS NPH ITyCKaX 43 XO0-

P n |
nopHOrG Y, T ¥ TOpHIeTO AGJO COCTOAHMR OfpeleifeTCA COOTBeTCTByw~
i{riddid MAKCHMAJIDHB DA3MAXEMR HANDAXSHUH OT NABAGHWMA M BHGWHUX HE-

. I
PPY30K. LanCHadiibime DAUMLXE HANDAReHKK 6RP I PpyOH CO mry(e-
POM, TPORHIKA, HOLNyCa S&ULsMMKA ¥ OhA TLYOH CO CBADHIGE COSAMHEHHUENM
orpeneNsmTCA LiileHWeM ypaBHEHUH coraacHo n.4.11 OTHOCMTEHhHOf5Rr.
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Puc.5. 3amucumocTs xoadduienta popun pas umauHgpa or D, /lg :
d - HApYTHaf NOBEPXHOCTb; § - BHYTDPEHHAA MOBEPXHOCTH

[lpy arom Teunepa-ryp}me HanpAXeHUA H& HAPYXHOR XU BHyTpeHHeR noBepx-—
HOCTAX 625 ét 0, 3a HCI{JID!I&}H!BH couysTaHHA ¢ TOUROA 5 (cM.puc,.2)

B KaueCTBe BepxHe#t, rje 6:5 paccuMTHBaerca corsacHo n.4.5 npu V=
~I °C/un.
MaxcumanbHHR pasmax HalnpsakeHHA nas ruba 1pH A2I,5 onpenend-

ercs 10 Qopuyne
6:-—-' 6})5" (Xm-l-ﬁm) é):-ﬁ’ b; mpk Pzl p, ,

AUG0 62 = - 6£ —(]’m-fﬁm)éﬁ +C é;; npu  Pp<Cp,,
_ 53 184 _ 2+12 A%
- T e I~ Tna P Traaz O
5 &l=el-7 &n-C&) i >Cp,;
2HGO e=0p~Tm&n~—L6p P67 “Pus

==&~ Im & +C &g ou g <Cp, -
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Eiioadlbuuuemu fm W ﬁm npuHuMmanTca coraacHo PIM 24.038.08-7<;
C=—Eﬁ-a uHpekcs "H™ u "§ " yxaswBaoT Ha HANPAKEHWA B HUMHEH
H

M BEPXHUM TOUKAX pacCMaTpPUBAEMOr'0 MHTepBala LMKIAa.

I1A onpeneNeHVA MAKCHMAJbHONG pasMaxa HalpPAKeHUR HeoOXOOUMO
OCYmMEeCTBUTh pacueTH B XApPAKTEDHHX TOYKAaxX, YKaszaHHWX B 1n1.4.2, BHO-
pPaB B KaueCcTBe HUXHER ¥ BepxXHell TOueK caenyomue BO3MOXHHE COouera-
HHKA

BepxHuan

TOUKA 0 B r B B 6
HUXHAR

TOUKS a a a 0 r' D

[l0 ykaszaHHHM QOpMyNsSM C YUYeTOM Heyrnpyroro negopmupoBaHMA (CM.
n.2.6) onpeneiswTCA pasMaxy HanpAKeHd# ¥ N0 MX MBKCUMANBHOMY 3Haue-
Hvp ¢ momombn Gopuyn n.2.8 ~N'P mas xamgoro paccuuTHBaeMmoro yaza.
[lpu aTOM BTOpPO# uwieH popmyyu, NpuBeneHHOA B 11.2.8, MpUHMMAETCA paB-
HbIM 650.7 - np n

4.8. Tlocae onpenenenus N,  u /V,-’D NPOBEpPAETCA NMPOUHOCTL KOH-
CTPYKUMM [0 38JAHHOMY KOJMUECTBY LMKJIOB 3a BEChb CPOK JKCIUIyaTallM.
Ycnopue NPOYHOCTH yLOBAETBODAETCA, €CJK 00EeCreudBaeTCHd COOTHOWEHUE

Nx N o
n n o -

NP NEP

4.9. BuGop pacuerHHX KOJMUECTB IMKJOB HAI'DYXEGHHUA C IMYyCKaMH M3

¥ *
XOJONHOIO Nx ¥ IropAuero N~ cocroaHui#t onpenenser COOTHOWEHHE NO-
NyCTHMBIX CKOpocTell nporpesa OJA 3THX DEEXUMOB HAI'DYXEHHUA.

7
Mpg Ny + N < NXP MOXHO NPHHUMATD

%
N ; = N = Nx+/Vr , UTO ofecneuxdBaeT MNPHMEPHO pPaBHHE JOMyCTH-
MHE CKOPOCTH NPH OOOHUX BULAX MyCKAa,
4.10. Ny Py NXTP 7)

.10. llocne onpepenenua Ny “u Np 7 (cM.n.4.7) no ¢opmynan
M.2.8 PaCCYMTHBANTCA NOMYCTHMHE paA3MaXW HAIPAKOHMH, NO 3IHAUGHHAM
KOTOPHX C romomby GopMyn 1.4.0 BIUMCAADTCA CKOPOCTHM Nporpepa NAA
Kaxnoro ysia M B KauyeCcTBe HONyCTHMOR BHOMpaercAa MMHMMANbHOE 3HauyeHue.
[lpy aTOM 1A oNpeneNeHuA LOMYCTHMHX TEeMllepATYPHHX HANpAKeHHil B OT-
LeJbHHX HHTepBajax ‘remnepatypH no ¢opumynam n,4.11 HeoOXOmUMO OCy-
ECTBHTb pACUETH DJA BO3MOXKHHX COUETAHWA XADAKTEPHHX M PaCUEeTHHX
TOYEK, NpPencTaBleHHHX HA PHC.Z:

BEpXHAA Touka §; O B r

HUXHAR TOUKA a g; gf. g i
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PacueTn NPOBOOATCA NOCJHEHOBATEABHO LAA COYETAHME XapaKTEpHMX

TOUeK C Q1,J o ¥ T.A.
B rauecTpe HONMyCTUMO# CKOPOCTHM Mporpesa IAS S&NAKHOINO TeEMNepa-

TYPHOTC MHTEpBala, ONpeleXAeMoro Texymed pacuerHoR rTouxoit §; , npu-
HUMAGTCHA MUHKMAJNbHOE 3HAUGHHMEe.
4,11. llpamoft pacuer BHNOAHAETCA OTHEALHO HAA ONpPELEAMOIMX TO-
yeK BHYTpeHHER M HapyxHOR noBepxHoCTeft pacCMaTp¥BaeMor'o CEeueHHA.
Ina pacuerTa CKOPOCTH HpOrpeBa NO BHYTpEHHeR MOBEPXHOCTH TPYOH

CO WTYHEpOM, TPOHHHKS M KOPDIyC& apMarypH JOIIYCTHMHS TeMIepaTypPHHE
HanpaxeHHs B HUxXHe#t M BepXHER TOouKax pPacCMaTpPHBAEMOI'0 LHANasOHa H3-.

MEGHEHHA TeMIIepATYD ONPelefnTCA 1Mo PopMyMaM:
Zé)t T(é 6P+36R/ﬁ+2bt5)+é)H

IpH %——425(6 + 10 PH)—2(6'75+70 /03),'

264 = -}-(6 —sebp ~ 10 gt &y [P+ 264 ) + 505 +4+107%p,
ol H -2 8 =2 N,

267 =0gt6p+36, (3 +C (-, +267)

K %3_4 2(6 +14 Pﬁ) ZC((Z'DH-:L/O )3

261 =Gt 505+ 4-10"hs 65 B +C(-5¢f-4-10"h, +26})
R

[pH "‘ﬁji‘}2(651‘40‘;‘33)-20(6;140-[23”).

[lpn aroM 6 - aa,nw'rc% Jn00 onpenensercA corxacHo nn.4.7 u 4.I0
PH pacue're K é .
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Laa TpyGoNpoBOKOB, TPOMHMKOB K Kopnycos apuarypd ¥ = I
P_ 8 H

NP HU3MEHOHKH BHAKA CYMMADHHX HalpaxeHui é)” H& MNPOTAXEHUHN
PACCMATDHBAGMOI'0 NHANA30HA H3MEHEHUA TeMISpPaTypPH;

B H
""'*/ &y/1C[04]
IIpH [MOCTOAHCTEBE 3HaAKAa 6" B YKQSHHHOH ,uHaHaSOHB.

B nocaenuet ¢o pug c" npuHUMaeTCH npu/éy/> C/é”/
a "suHyC" M /é;,/< C/ /

4,12. s pacuera CKOPOCTH nporpessa No HaPyYXHOR ITOBEPXHOCTH
TPyOH CO UITYLEepPOM, TPORHUKA M KOPNyCa ADMATYPH HOMYCTHMHE TeMne-
parTypHHe HANPAXCHUA B HMXHER K BepXHeH TouKax DPACCMATPUBAEMOrO M-
anasoHa MSMEHEHMA TEeNMNeparyp OolpenexanTes No fopmyxam:

[loy oaTOM pAA prciu CO WTYLEPOM dﬁ-d,f 4 ,IJ,.IIH KOpNycOB &p—
MATYDH U TPORHMKOB Olp= 3, & oly= &.

4,13, HanpsxeHUA U3PKO& PACCUMTHBANTCH:

- IAA TPYOH CO WTYHepoM no gopmyne

My

":.' W" 7
M, ,W onperensorca B uecre pacrnoioxeHus wrynepa 6e3 yuera oC-
na0JIEHHA CEeUeHMA TPYyOH OTBEpPCTHEM;
IAA TPORHHKA M Kopnyca apMaTypu no ¢opumyxe

My
W! Kw )
rge W, Wo ONPEeNeXADTCA B CEUEHHRAX, yxaaammx Ha pHC.3,
in Kopryca apuaTyps npwmmdaercs My = O ; xosddwmment Ay
onpeneanerca no opuyxze m,5.2.4 PIN 108, 020 0I-75 nag Kyj () -

Las mpomexyTowiod Temneparypd L

My
Oy= 107

X
MH-"—"M” +(M” MH) P
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Pacuernne ceyeHMs INAA NPAMOXMHEAHMX YUACTKOB I'MOOB H TPOAHWUKOB
CO CBADHNMHM MmMTYylLEpaMd NOJXHH BHOMpPATHCA B 30HAX HERCTBUA HaMGOJbLMX

3KBMBANEGHTHHX HANpSXEHUH|, onpenensemux no aramny il noaxoro pacuera
rpySonposona (PIM 24.038.08-72), a npu Hanuuumi PACOHHHX SAEMEHTOB
MAK 8PMATYPH ¢ GOoXbmeR TONIMHOR CTOHKH, WeMm Yy TPYOG OCHOBHHX MarHCTD!

XA ~ IAA Kaxnoro THUIOpasMepa dTUX BJEMEHTOB.
4.14. [na pacuera CKODOCTH mnporpesa ru6a Nno YCAOBUAM NpOU-

HOCTH CO CTOPOHH BHyTPEeHHef NOBeDXHOCTH AOIYCTHMHE TeMilepAaTypHHe
HaAlNPAXeHUA B HUXHel W BepXHe# TOoyKaxX H3MEHEeHWA Temneparyp omnpege-

AAOTCA N0 QOpMyAaM:
&)= (8g-200-2-10 g 17, 4F+ &) +2842-107,
o (T 2By) Oy < Gp+10705=C(Sf+107%y);

{ (&, 6}9 -10 pﬁ+ﬂméﬁ+é )+ép+ff7 ﬁ?ﬁ
o (afm—-ﬁm O8> G+ by ~C(Ep+107,);

&f= &g+ O +10™Dy+ fory Oy +C (-0 10750, + 62
oK (a)m"'_/jm HfC(é?P'f'fU pH)—é;-{ﬂ /7235 .

&% =g +265+210 Dyt fim &5 +0(-26-2-107Dy &)
o () Oy SC (85 +10 )~ ~10 g .
B xauecrBe O NpHHAMASTCR GOABNOE 3HAUEHHE:

Or =/ . szﬁuljig) 0 /

NN
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Q,- daxTuueckas OBANLHOCTb, %. [JomyckaeTCA NPUHHMATL OBaXb-
Hocts no TY ¢ yuerom koadduipenra cHumenuns X,
(PIM,.24,036.08-72); yunrBaerca momeHT (M), negcr-
BYOIMUA B MAOCKOCTH rHUba; IMONOXATENbHOE 3rayeHue MO-~
MeHT& M, ymeHbumaeTr panuyc Txba,

4.15, Jna pacuera CKOPOCTH NPOr'pPeBa MO YCJAOBHUAM [MPOUHOCTK CO
CTOPOHH HAPYXHOH IOBEepXHOCTH Tula JOMYCTHUMHE TEMNEePATYpPHHE HanpA-
XEeHMA B HMXHEH ¥ BepxXHed TOouKax HIMEHEHHA TeMneparTyp onpelelAnTCH

no Qopmyuam:
@,?: %(6R+26§+jmé§+éf) -2('9;,"
o (J= ) Oy < C =8N ;

Of =1 (gt &8+, 04 +68)-6f
(=) Oy 2C & ~0p ;

88 = 04268 +7,. 65 +C(26f +6])
nn (3B £ Gp=COp;

&3 =e4-0p 4.3, 6, (85 16}
[TpK (H)m_ﬂm)ég > é?g ~C C’Og .

4.16, Ilxg pacuera CKOPOCTH Mporpesa CBAPHOIMO CTHKA TPYOW 0O
YCJAOBUAM TNPOUYHOCTH CO CTOPOHW BHYTpPESHHEH MOBEPXHOCTU LONYCTHMEHE
TeMIIepATYPHHEe HAlpPAKeHWA B HHXHER M BepXHeHl ToyKax H3MeHEHUA TeM—
nepaTyp OnpenetdsuTcs no PopMynaM:

ot & = - [6=0tp &= 10yt o0y & K+ 0 6] o, 8 410D,
pH (f—mt)éﬁ—(ocF-zoct)do:-U-zoct)Ia"ﬁvgwt oLy & K+



LGP

i | S

=L [6,-265-2-1070g+ 6] | +2¢f42-107h,
HP#A (f‘d—t)bR“(O(JP’Z O('t éﬁ‘(f'zdt)ﬂ? %5+06H6}f/ﬁ+
# 0 (ot p=20ts) & +(1-204) 10y [>0 ;

~C[(otp —Zoct)éa/f,"ﬂ {~20¢4) 1079 [<0 ;

bf=Cpt28p+2:10 py=C[28+2- 10 Fy 61
o (1-ctp )G+ (0t ~20ty) S H(1~20L4 10 Jog +0ty Sy /-
-C’[(ocp—rot) é;;-l-(f ~20ly) 10 }gﬂj >0,

H
Ecnu HalifeHHHe HanNpAXeHHA é’t W ét NPEBHLANT HANDAKEHUA,
onpeneneHHWe 10 PopMynaM

(=8 = - [ +2-0tp) &5 +10 g tocy & [A~(1-p) &F ] -

Ha-iou"("'“t)é’?]a

TO B KayeCTBe AOMYyCTUMLX NPHHUMADTCA HANDAKEHUA, HaRAeHHHe U3 NO-
cAenHUX PopMmya.

3neCh YUUTHBADTCS d'trd'}? B AKCHAXBHOM HANDABXEHHHM, a Oy
B MON6peUHOM CBAPHOM CTMXE TDYGOMNpoBOAA.

4.17. llxa pacuera CKOPOCTH NpOorpepa CBAPHOI'O CTHKA TPYOH MO
HaPDYXHOR NOBEPXHOCTH JOIMYCTHMHE TeMlIePaTYPHHE HanpAKeHHA B HHUxHeR
H BEpXHeR TOUKAX M3MEHEHHA TeMlIepaTyp OonpefeXAnTcA no fopamyaan:
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{ B ,b H
f:—c—*[éﬁ‘fZé’P'f'ét]“ZéP
rpu (1 -c:(at) 6R+(dp-2d.t) éﬁ-i'ocﬂ C})ﬁ _C(O('P"zd't)é;j70;

oty & =g =otp&f + oty &5 +C o & + oy & |
1w (f"obt) 63—-(@/_-,—20%)6;1'-0(,“ 6?; +C(ocp—2oct)é;<0;

Op=bp-2b, +C[200 +61 ]
npn (1 ~oct) O~ (oep —Zdt)é)ﬁ+ Ly éﬁ-}-c(ocp -2 4) 6;;>O.

HailneHHuHe HanpsxeHus @’)f H 6? npy¥ 3TOM HEe NOMXHN MPEeBHIATH
HanpaAXKeHUl, onpeneaeHHHX Mo QopMynam:

(ot~ 1)6f'= L[y =(2 ~0tp) bpt oty Of - (1- ¢4 ) 6] [#(2- )5
(d-t'f)6?=éﬁ+(2 "dp)é}f*d}(é; ‘"‘C[(Z -Oé/o)é;f‘(f-dt)éf N

B nporuBHOM Clyuas B KauecTBe LOMYCTHMBX TEMIISPDATYDHHX Hanpd-
KeHUH NPHHUMANTCA HANpAXEHWA, HalijeHHHe M3 nocAegHMX Gopmyx.

Qopmysn nni.4.16 u 4,17 npu d"t:%d”: 1 npuroaHw nns onpe-
NeNSHUA HONYCTHMHX TeMIlePaTYPHHX HalpsxeHUR PAafKO# TPyOW 0e3 KOH-
LNeHTPATOPOB HAaNpPIKeHHH,

4,18, s pacuyera LOMYCTHMHX CKOPOCTER NporpeBa MeTONOM IO-
cirefoBaTeJbHEX NPUOIMXEHHHK BHITONHACTCA BHUUCIEHHE DPAa3MaX0OB YCIOB-
HEX NPHBENLEeHHHX HAalpAXeHWK OXA BCEX ONPEeNSsASOUAX TOUEK CeUeHHUA IIpH
epexose OT PaCCMATPUBASBMOINO DPEexMMa [0 HMXHEI'0 X BEDXH8ro Crayo-
HADHHX PEeXHMOB B cooTsBetrcTsdd ¢ mnm, 4.2 ¥ 4.11. 3a ompeneaswuee
NPYHAMAEeTCA TaKOe 3JHAUEHME CKOPOCTH Nporpena, NPH KOTOPOM MAKCH-
MAJIbHO® 3HAUEHHE pa3mMaxa B KaKOM-JHOO W3 HHTepBaioB: a~d, J -0,
gd-gu J-r (cM. 1.4.10) mocturser NMpenesibHO'0 3HAUGHHS, [IPUHKHMLE-
MOT'O COI'JIACHO N.Z2.8 K 3alaHHOMY KOJWUECTBY MYCKOB. QODMyXNH HAR
pacueTa PIABHHX HaNpAxeHsR s TPYOH CO CBADHLIM CO€IMHEHHeM, -
6a U TPYOH CO WYYOEPOM NEHbELsH B NMDHIORKEHAH 3.
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4,19, 3HaueHHa HaRmeHHwXx no n.4.l1 pacueTHHX CkopocTei npo-
I'pPeBa MPH MMYyCKAX M3 XONOMHOI'O H IrOpAYero COCTOAHHH MOryT OWThb
0 YCAOBMAM DKCNAYATAIMM CKOPPEKTHPOBAHW B TPEOYeMOM HAalpaBAEHHH,
I1JIA 4Yero HeoOXOOMMO 110 CPAPHEHMD C NepBOHAUANBHOR H3MEeHHTb B
HYXHOM HAalpaBleHHK ONHY M3 COCTABIMOMMX [I0BPEXIA6MOCTH, HaNpMMep
/V,—/ N,-* , 1 BeCh pacyeT MOBTOPHTL B C0oTBETCTBHH C nn.4,I10-4.17
1O noayueHHsl TpelfyemMoro COOTHOMGHHA CKOpOoCTEeRA nporpesa B I'OPAUEM

K XOXONHOM COCTOSHMHM, «
lpu KoppekTHpoBKe OTHOCHTenbHOR nospexgaemoctd Ny/Ny'

Nr /N7 He BOAXHW HADYWATHCA CAEAYOUME YCHOBHA:
N N

BosumoxHa Takxe NpAMAA KOPPEKTHKPOBK& OnHOR M3 CKopocTeR B Tpe-
OyeMmOM HAIpaBAEHKH, HANPHMEP CKOPOCTH MPOrpeBa MpPH I'OPAYMX [MyCKax
C TNOoCAEeNYDIHUM PaCYEeTOM Pa3MaxXOB HaIPAXEHUH, npelelbHWX 3HAUSHUH
Nx* ' N,l"' H OQHON M3 MCKOMHX cKoOpoCTeR, B NAHHOM CHy4Yae CKOpPOCTH
nporpesa IpH XOXORHWX MOYCKax.

4.20. Hxs pacyerTa HONYyCTHMHX CKOpOCTeH NPUHYAMTEALHOrO paC-
XO0AaxXHBAHUA TPYOH CO WTYlLepoM, TpPOHHMEKA M rHba JOMyCTHMHE TeMne-
paTypHHEe HANDAXEHAA OAA HAPYyXHOK M BHYTDPEHHER OBEePXHOCTH Oonpene-
naorca corzacHo dopmynam nn.4.1I, 4.12, 4.14, 4.15. llpx arom He-
OOXONMMO M3MEHHTH 3HAKM Nepen HanpaxeHMeM ép M ‘NaBleHueM /O Ha.
NPOTHBONOAOXHHE, B cayuae pacuyeToB NMETOLOM [MOCHELOBATENLHHX [1pU-
Camxenuf#t B coorBercTBUM C 1.4.I8 rpelyerca sanaBath oTpuIlaTeNb-
HHe 3HAueHuA ckopocTd nporpepa (V).

4.21. Jlonycrumuk pasmax HanpaxeHWR naa pacuera ckopocTeh
NPHHYAKTEABHOIC DACXOJNIAXMBAHUA NPUHHMAGTCH PABHHM Da3maxy MpH
MyCKe K3 XOJOJHOIO COCTOAHHA.

MaxcuMmanbHNR pa3max HalpaxeHMR onpenexserca nc gopmyne n.4.8
C onlpeneJeHUeM Das3Maxa HallpaxeHMR OT NpoBepAeMoro pPemuMa pacxo-
RAaXMBAHUA 0O BCEX XapaKTepHWX Touex (a, 6, B, I, g), BKJOYAA De-
EMMu [porpesa.

4,22. Bo3MOXHO YBEIHYEHME CKOPOCTH NPHHYOHTEALHOI'0 DACXOAaXH-
B&HUA NO CPaBHEHHD ¢ HalineMHOR no 4.21 npu COOTBETCTBYNIEM COKpa-
MEeHKMH NONMyCTHMEX CKOpPOCTER NnporpeBa M3 YCHAOBUA JHHEHHOI'0 CYMMKDO-
BAHHA NOBPEXNGHHA:
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N& JN} + AQ;
NE TN

£1
Ny ’

rae  Np- npennoraraemoe KOAMYECTBO OCTAHOBOB C MPHHYLUTENbHEM
pacxojaxuBaHUeM;
ﬂ&f; pacueTHoe KOJHUECTBO OCTaHOBOB C DPACXOJAXUBAHHEM, MO
KOTOPOMY OnpelesAeTCA AonycTHMHi pasuMaX HanprxeHWH.
4.23. llonycrumue nepensin TEMIEPATYP Al= tc - ta oA BHCOKO-
HHTEHCHBHHX TEINJIOBHX NpPOUecCOB, HanNpMMep pexrMma 3alOJHEHHA XO0Jo4-
HOI'O KOJJIEKTOpa JMOO Naporpopoja ropsuel sonol, 3a&MNOAHEHMS IopAde-
ro KoadexTopa JAMOO naponpoBoga XONONHOK BOJOR B npouiecce nporpesa
OTUX Y3JIOB NApOM B JMaN830He TEMNEPaTYyp HHUXE HaCHU@HHS, HMEHYEMHX

TENJOBLMUA ylapamy, onpenenaprca no gopuyne

PVERL, s:piV O,
= — ’
0,7 a @5
rme ! - reunepaTypa rpenmefl Cpein, PaBHad TeMnepaType BORH AHGO

TeMlIepaType HACHUEHHA NpPpU OporpeBe NapoM B pwanaagHe
TOMIISPATYD HWXE HACHIEHHUA;

ta - HauyaJibHafd TeMMNeparypa meTaXxna TPyOH;

¢, -~ GespasumepHasg BeAWUMHA, OlpenenAeMan o ﬁgg%rxyypnc.G

3
B 38BHCHMOCTH OT Ge3pa3smepHoli BEAMUUHH ~» oy °
T

ml
ﬂ.ﬁ . T
0.6 L
aaL .
Q2 ! —T
Puc.6. 3aBucumocTy xoadbduumeHTa
o S ®_ OT COOTHONEHUA OlLA & 2%{
ht 0 3 2
g b— - 1. 24 |




S.-.
Dy -
Dg -

IpurroxeHue I
YCJIOBHHE OBO3HAYEHMA

HOMMHANbLHAA TOMIMHA CTEHKH, M

HapyxHhR nuamerp TpyOH, M;
BHyTPQHHHﬂlihaHBtp TpYyOH, M;

R - panuye ruba, M

f’cp-
Jﬁr_
O, -

i
&

Oq-
&y -
©;-

Oav -

Odon -
o3 -
A g~
K& -
oL g~

CpenHuRt pauuyc TPyOH, M;

OTHOMEHHEe HAPYXHOIO ZMEMETDA TPYOW K BHYTPEHHEMY ﬁ:
aMIUIHTYRA NMPUBEAEHHHX YCAOBHHX YNPYTHX HaNPAKEHWHR,
Mﬂa(npc/iuz);

AMILIMATYRA MPUBENEHHHX YCHOBHHX YNPYT'HX HaNnpAXeHWH O6e3 yuera

5

KOHUEeHTpalMH , Mﬂa(urc/ﬁuz)

HOMyCTUMAA AMILIMTYNA YCIOBHHX NMPHBELEHHHX HAIPSXEeHHA npH 3a-
LAHHOM KOAMYeCcTBe IMKJOB, Mﬂa.(xrc/unz);

pasMax NpHBEeNeHHHX YCJHOBHWX YTIPYT'HX Hanpaxauun,uﬂa(xpc/uuz)
pasMax #sSrubapmux HanpaxeHuit, Mlla (xrc/se)

(L= 1,2,3) - rxanHue HanpaxeHus, Mia (KI‘C/HN'?)

npenen TeKyueCTH MATEpHana, Mla (xrc/mu)

npenesn nmpouHocTH(BpemeHHoe compoTHBaeHue), [la (xrc/uuz);
uarubaomme HanpaxeHus, Mila (nrc/huz);

HanpsixeHus or fasaeHus, Mla (kre/mds) ;

TeMrneparypHie HanpaxeHusa, Mila (nrc/uuz);

HAMpAXEHHA OT DPAa3HOCTH TeMmneparyp “sepx-~Hu3", Mlla (xrc/hua)
nomycriMie HanpaxeHka, Mila (nrc/uuz);

Mpeex pAurexbHoit npouHocru, Mlla (ch/huz);

reoperiueckut xosdpPunMeHT KOHUEHTPALMK HAIDAKSHKE;
xoaphunmenr KOHUEHTPAIMH YCAOBHHX YTPYTHX HANDAXEHHH ;
RosQPuMeH? KOHHeHTPAIME nedopmanui;
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KO3QPUIMEHT KOHLEHTpAalMK H3rubanmmX HanpsxeHKH,

ynpyruf KoapduImMeHT KOHLSBHTPAlM¥ HanpAXeHHMR OT NaBJEHHA;
yripyrut xoadduiMeHT KOHLIEHTpaluy TeNMnepaTypHHX HAaNPAXECHHR,
H3rnGanuuit MOMEHT, H.M (KIM);

H3PAGADIMA MOMEHT B "XOJOOHOM™ COCTOAHHM, H.M (KIM);
W3ruGapmuit MOMEHT B padoueM COCTOAHMM, H.M (KIM);
U3rKGanuk MOMEHT,HeliCTBYDIM) Ha DTYyHep MIAA OTBOL,H.M(KIM);
MOMEHT CONMPOTHUBIEHHA U3rUGy, CM°;
MOMOHT CONPOTHBAEHUA H3THGY mTyuepa, CM°;
OBAJBHOCTb, %:

GeapasmepHHit reomeTpuueckuit koappuoueHT

_SKR .
A=

KOXPPULIMEHT MHTeHCUPUKAILMK UIPUOHHX TMONEPeuHHNX HAITPAXeHKH
B 'Hle;

KO3(QDUILMEeHT MHTEHCHPUKAUMHY KW3MHOHHX MPOLOJBbHEX HalipAXeHUH
B M'uole;

NONYCTHMOE KOIMYECTBO LUMKAOB (pacueTHaA HOAIOBEYHOCTb) NpH
3808HHOR aMIINTyne HANPAXEHUHN;

OTHOCHTENbHOe cyxeHMe, %;

ko3dfUIMEeHT 3anaca JOAMOBEUHOCTH 110 WMCHY UHWKJIOB HAIDYXEHHUA,
[OKa3aTeXb CTEeNEeHW B YPABHEHHH TNON3YUECTH,
KoadDUIMEeHT IIPOUHOCTH MAaTepuana;

nasieHve cpenu, Mla (ch/cuz);

. reuneparTypa cpeiH, °C;

nepenay Temneparyp, °C;

MOIYAb ynpyrocty, Mls (KPC/HMz);
koadduumenr [lyaccoHa;

KO3QPUIMEHT TEMITEpPATYPONPOBOLHOCTH , M/
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o, = KOSPIUIMEHT TEMIOOTHAUM Br/(u<-°C) [xnm/(mz-u-OC)] :
J{! - KoafdUUMEHT TenNONpPOBOAHOCTH MaTepuana cTeHku Br/ (m+°C)
[kxan/(u-u-°C)] ;
oL -~ Ko3ddUIMeHT AMHEeHHOIro pacCulMpeHus, 1/°C;
V - ckopocTb mporpepa uaM OXnammeHMA, OC/MuH;
AY- nepenay TeMnepaTyp Mexny BepXoM M HH30M GapalaHa, °c;

(DM— KOMILIEKC, XapaKTepusyoumu#t cBOACTBA MATEDUAOB,
Ml - Mstti/ (ue=+ OC) [Krc-unﬂ/(m4-00)] :
<L 60
Q'Jr- 6eapasmepHuit KooppummeHT POpMH IAA HApyXHOM NOBEPXHOCTH
IMAHHI DA

1 o 4281’2
% =5 p- D2 (p° +1 -'ﬁz—‘ﬁﬁ 77

fpz- GespasmepHull KoagduiMeHT Popmu OJI8 BHYTPeHHEeR [MOBEPXHOCTH
maMHnpa

@, = 1 > 4 3% bn
" 8lp- 02 (P71 - g

8,Z,I"~ UHIEeKCH, YKASHBaDne HaNpaBlAeHHe YCHIMA COOTBETCTBEHHO OK-

DYXHOI'O, OCBBOI0 U PAIHAALHOI'O.



Hpunanoxenune 2

ORI LA ONPELEIEHUA HAITPAREHMA B KPOMKAX
OTBEFCTHMA BOLOOIYCKHHX Y NOJLEMHNX TPYE BAPABAHOB KOTJOB

N0 XAPAKTEPACTMKAM U3MEHEHM{ JIAPAMETPOB PABOYER CPEIH
(puc, 7-9)

HoMroHeHTH
HanpAXEeHHUA

I. HanpaxeH¥ss OT BHYTPEHHEro RQBICHUA:
IAA TOUKYM I &% = 0 + 1 P2
p=pP ~@%1 -'
-2
oA TOUKM 2 épz-f-'—" OC;PW',O .
2. TemneparypHue (“cropocTHue™) HarpaxeHnA JAA Towek I K 2

o) Z 2
6t= ét= 6t=o(.tVS CIJZQJH.

3. HanpsxeHne oT HepaBHOMEDHOI'0 pACHpPeRENeHKA TeMIepaTyp 1o
NepUMETPy nonepevyHoro ceyeHus (oT pasHOCTH TeMnepaTyp "Bepx-Hu3"

& _ .8 .8 .
LIA TOUKH I éAU“ KAUOLP EAU]’,
£ Z L
AR TOUKM 2 6&1): Km; oLPEAUf.

4. PacuerHue koafpuiMeHTH.
JXf KpOMOK OTBEpPCTHA BOINOONYCKHWX TPYyO (pacuer NpoBOIMTCK IAA
TOUKK 1 - nponoxbHoe ceueHMe):
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KOo3gpuIMeHT KOHLEHTDAUMA HanpsxeHWi# OT pA3HOCTH TEMIepaTyp

"BepX-HU3" ; &
au
KORPPUIMEHT KOHUSHTDALMK HaNpAXEHUA OT BHYTPEHHEro NaBIEHUA
B OKPYXHOM HAlpaBJIEHHHU
CM;?=:3,0.

IAs kpoMmox OTBepCTUR nogmpeMHHX TpPyO (pacuer MPOBOLUTCA RIS
POUKA 2 -~ MONEPEUHOE CedeHHe) s
KODQPUIMEHT KOHUEHTpAalMl HanpmxkeHH# oT PasHOCTH TEMINepaTyp
" Bepx-Hua"
Ki = 3,5
Ay = 300
KODQPUIMEHT KOHUEHTPAIMK HanpaAxeHUH OT BHYTPEHHErO ILaBAEeHUA
B OCEBOM HaNpaBiIeHWH >

C17)= I,2.

HoadduimeHnT, yunTHBanmMM XapaKTep pacnpefeJeHUA TeMIIePaATYPH
no nepumerTpy MONEPeyHoro ceyeHwsa OapabaHa J ; RAA ONYyCKHHX TpPYO
npuHumaerca papHuM 0,3; nag Gokosux orBepcTHit 0,4.

HosgpuipieHT KOHIEHTpaIMM TeMNnepaTypHHX "CKODOCTHHX" Halpsxe-
IﬂﬂiCXf: I,8.

O. HauampHag ckopocTh nporpesa Gapa®aHa NpH MyCKe U3 HEOCTHB—
MEero COCTOAHMA NPHHUMAETCH DPABHOR Vm-= 3°C/xnn. C yyeToM JOKBa-
3SKCTAIMOHAPHOI'O TEeMNEepaTypHOr'o pexuMa (KPATKOBPEMEHHHR IMPOrpeB Co
ckopocThn Vpr ) onpenenenMe MUHMMANLHOI'O HAMNDAXEHUS B DTOM IMKIE
clefyer NpoU3BOLMTh, MMDHHMMAA B pacyer He (OoJiee NOXOBHHW KBa3HCTa-
LIMOHAPHOI'O0 3HAUCGHMA TEMISPATYPHOI'0 HaNMpPAXEHHA, COOTBETCTBYNRILEro
Vhr= 30C/ﬁHH.

6. HauanbHas CKOPOCTL OXNAXNEHHUA B MOMEHT P =, TPHHHAMAETCA
pasiolt V, £ I,09C/aun.

7. HameHenne OCHOBHHX MapamMeTpoB B LMKAe "NMyCK-OCTaHOB" 610~
K& IpencTaBueHO Ha pHUC.7.

Hamenenue OKPYXHHX 69 HanpsxeHnA HA KDPOMKE OTBEPCTHH Noj
BOJOOIYCKHHe TpyOH nas Touek I(nmpomoxbHoe ceuende) M 2(nonepeuroe
ceueHue) NAA IEKAA "IMycK-ocTaHOB" NAaHO Ha puc. 8.

HaneneHne HanpaxeHM#t Ha KpoMKe OTBepeTHit nog nogbemHHe TRYOH
Ha GOKOBO# oGpasymouelt GapaGasa nasg TOoukM I(npomoJybHoe ceueHKe) M
TpyOn 2(nomepevHoe ceueHMe) IAA IMKAA "IIyCK=-0CTAHOB"™ NpPeRCTAaBIGHO

Ha puc.Y,



Puc.7. HameHeHMe OCHOBHHMX napaMeTpoB B UMRAE "IyCK—-OCTAHOB" OXoKa:
reMneparypa ofpasyomeft: X - HumHell; «—O-— - BepxHefl;—8— — G0OKOBOH; Hg‘ = YPpOBeHb BOIH
B Oapabase: I - BepxHeR ofpaayome#t; 2 - HOpMambHuil; 3 - pacTonounmii; 4 - HuxHel ofpaaypmeft;
AV~ nepenay tTexneparyp "sepx-uHu3"; I, II ~ wmomenTi"3arornenusa™ orpepcTUif nogpeMHHX TPYO;
PO OIXHTENLHOCTD ‘i‘,‘} ~ MYCKA K3 XOJAOQHOTO coc'rgx-ma; ‘ZJE H Z'g - paloTH; 7,"3 - HOUYHOI'0 fpo-—

cron; )~ NMycka nocne Houworo mpocros; %y - ocTaHoBa ¢ pacxoraxupamMew
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Prc.8. Mawmenenre COCTABARAOUMX HANDAMEHHA HA KPOMKE OTBepCTHH
CapafaHa 10j BOLOOITYCKHHE TPYOH:

*- v,y
é'ua.rtc i 6 nyy — MAKCHMAIDHHE M MMHMMAJIbHHE CyMMAapHHE Hamnpf-
XEeHHs B IDIKJIE IIOCHE HOYHOr'O MpPOCTOA; ét- TeMIIEePATYPHHE "CKO-

pocTHHe" HANpEeHMR QU - Ana Touku I(oxpymsoe Hanpamxenue Og);
§ - nas tourM 2(oceBoe HampaBnerue Gy ).

MG (ke mn
G

OcranpHue 0003HauUeHMs cMm, pUC.7?
2,009

b |
,' Tl_ * S 1 T
1,5(15) L
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Puc.9., HauenexHue COCTABNANMHKX HANDAKEHHA H8 KPOMKE OTBEPCTHH
nox nogpeMHuHe TPyOH (OGoKoBasa ofpasyomas):

by S % R R

a - nns Touxk I3 O~ mam Tourm 2.
OGosHaueHKs CcM. puc.7,8
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Il punoxeunne 3

GOPMYJIH BJIA ONPELENEHAA HANPAXEHMM B XAPAKTEPHHX TOYKAX
I'MBA TPYRH, TEYBH CO BTYHEPOM ¥ B CBAPHOM CTHKE TPYBH

HKoMnoHeHTH Touxa.

HalpAReHHH
:
2 _
Ocesue O, 6P+ M, P [WVSED, éapm,, P W-VsDD, ebP+ Vszag;;r @, é>p ~Vs?p, ),

§
PanuagbHHe
Gp = 552’:_2% ;
M=+ (M -1) £/t~ 002 Pf;War (pifs) wn M,,,=MJ,;“EL(/'-7},"’-/*7;‘)z*/z;‘.:,--fz,m:ﬂ;.w—&”r %

/ ’
nas rouex I u 3 npunumawrtca GO0AbmMe, nas Touek 2 M 4 - MEHbume 3Havenns My (B pacueTHHX Tou-

kax §; uMkra). LR XapaxTepHHX TOYEK &, g,6,2 xospduumenr 0,02 uan 0,04 npuHuMaeTcs
TAKOA xXe, Kak ¥ NJAA pacuyerTHO# TOUKM B [MPOBEPAEMOM COUETAaHUH.



on A Y15 Jm=Tifpez? W06 A<LS B = iooT e I v Py
npuuuManTcs corsacHo PIM 24.038.08-72. R
A=

bespasmepHuft reomerpuueckuil napamerp P2
P

Npumeuadua I.Ipm A<I,5 pacuer BHNOJHAETCH OAA Haubojee HAUDYXEHHWX TOYeK, MOJOXe-
HHEe KOTOPHX MOXET OTJAXUETHCA OT Touek I-4 puc.4.
2. Ipu < 1,5 ¥ 3HAUUTENbHHX OTKAOHEGHUAX OT opanbHOM fopMH ceueHun
3HAUYEHHS JONMyCTHMHX CKOPOCTe# mporpesa, MNOJYUEHHH® [0 NPHBEILEHHHM (POPMYJaM,MOryT OHTb

3aHMxeHHEMKY . B HeoOxoaumuX cayuasx gonyckaercs oJjiee CTPOrHA pacuyeT KOMMOHEHTOB Hallpa-
XeHH#t coraacHo n.8.6 %I‘Id IOG—EE‘O.OIE'?g? e

QOPMYJIH IS OHPEIENEHAA HAIIPAREHAA B XAPAKTEPHHX TOYHAX HOJUIEKTOPA,
TPYEH CO MTYLEPOM (TPOAH/AKA)

HoMnoHeHTH Touka

altprrerd ¢

M
t ot ol -l VS T, Lty o V52,

OxpyxHue 69 (2 ép +10 "%)otg “5/9 05; ¥ ~10 ﬁfﬂ 2 6p+ Vs 2(1)1 Dy

M !

Paguanbhue O ~107% -10"% 0




B fﬁ—z _ X F x A . { K (g fX_L

rpe MHP U M,f JEefCTBYDT HA& OCHOBHY® MAMUCTDaNb B TOUKE TMOMKAOUEHHA MHTYyLEepa;
/
M”P 2 M};X nefiCTBYOT H& OTBETBJIEHKE B TOUKE COENMHEHHMA uwTyuepa (Tpo#Huka) C OCHOBHOH Mma-
TUCTpalibio,

Ky, Buurciaserca no opmyne nis Kué(w) corsacHo n.5.2.4 PIM 108-020-01-75.

IlpumMeudaHun e. JIA TPOAHAKA UMM OLHHOUHOI'O [IPHBAPHOID %;yuepa GOMBUIOr0 UaMeTpa 3HaYR-
Hne M, B naockocTs ocell Tpo#HuKa ¥ wTyuepa paBHO MH =M sinY -My cosy¥, rne M, u

ﬁﬁﬁ* 3HAQUEeHUAR uaru4lapilero MOMEHTA IJIf 3808HHOR TemieparypH OTHOCATENbHO OCEeR KOOpHMHAT
X , MEePNeHOVKYARPHHX K OCH OCHOBHO® MA&rvCThaJIK;

ﬁP— yr'oJl H&XKJIOHA OCH mTylepa OTHOCHUTEJIbHO OCH X. :
OJOXUTeNbHOE 3HaueHHe M, [OSKHO COOTBETCTBOBATH DPACTANMBADIMM OCEBHM HAMDMKEHHAM B
g >,
30HE OTBEpPCTHUA. . X
gagq T HaNpAXEHWH OAA TOUKK 7 npoBOOMTCA No $opMysiaM A TOUKM 3 CO 3HEKOM =" Mnepen a
' UL X -
Pacuer Hanpaxenu#t pjag Touek 4,5 U 6 He TpelyercH.



QOFwY i jUA ONPEIENEHAA HAIPAXEIR Y B CBAPHOM CTdKE TPYE

HOMIIOHEHTH

HanpAxeHu# N [loBepxHOCTb . L
HaDYARHAE S BHYTDEHHAA
UCEBHEE if& 2 M , o
©, \ oz_Pé)PioLH o T Vs Dy, mpépt =% W) ~X, V50,0,
, »
4 - -
OxpymHHe 69 26P+ Vs @EDM 2('5P+ 10 p Vs %wﬁ
~2
PanuanbHue O 0 10 p

-2
__ 10 ’ YL P a X ___E__
O —--—ﬂﬂz_, y o MM (ME-m)) 7

X F
3HaueHvs M, , My paccuMTHBANTCA B CEUEHWA CBAPHOrO CTHKA;

o(.P , d’H 2 O('t BHOMDADTCA LJAA CBAPHOI'C COeguHEeHMA.



dprnoxeHnune 4

[IPVIMEPH PACYETOB

I. Pacuer pomycTHMuX CRopocTeR nmporpesa ¥ pacXxonaxupBaHKs 0apa0aHOB KOTJIOB
¥ PPAIUEHTOB Temneparyp B GapafaHax

HOTJH 3JIeKTpOoCTaHIMA
HanneHoBaHue U603Ha~ Popmy e 6 A0 UHELX
R _IIMHa- Py =10, 5MHa—
=IIO Kkre/eMS =155 Krc/en; :
1&5~I600 MM &
-89 MM

XepaxTepUCTHKa MATEDHAJS

Mapka cTanu - - Craap 22 | IOI'HMA

Teuneparypa, °C . . - 100: 3I6 I00,; 343
nb OCTH, £4 107 20,8(2,08); 120,5(2,05);
Mal krc/nd ) L 2505500 |29:3t5:33)°

Temnepargpﬂuﬁ Ko adpuim~ OLt'IO6 - 12,80 13,60 (12,30 14,70

87BCHHH6 HOI'O paCWUPEHUd,

Hoagduimenr Tﬁfngpamypo- a - 10% - 4,75 3,42 4,14 3,24

MpOBOAHOCTH,

[lpenen Tex eCTH - 210(21); 320(32) ;
Ma (krc/vd) ©0,2 190519) F255%23 5)
nen HOCTH, & - 430(43) 490(49) ;

iy -2 s 120043] 170(47)




IponoanmenHye nprioxeHuWwsas 4

KOoTiHu 3AXTPOCTaHIMA

0603H&a~ 610 UHHX
HauMeHoBaHKE yeHue dopmya FH= IIMa= 0, =15, bMila=
=10 xre/eM<§=155 Xrc /oM< :
) Dg =1600 wi;
.DS-‘-T-IDOO MM S =115 Mu
S =89
e _ : . ..
oo s |65 U0 1)
fgt
0,2
2.6 1,5, | 2= - 140(14,0); | 2I3(2I,3);
en Mg 0,2 g2 1590129 | 50058
MIla(xpc/me)
|
OTHOCHTEABHOE CYXeHHe s ~ 48 43 50 B0
NONEPEYHOT0 CEUYSHMA
nGpa3na, % St
PaBHOME pHOE CYyXeHHE, Ofi- ?’t (Y 18,5 18,4 11,8 I5,8
peneafieMoe NPy HANpAKe- 8 6?
HHM, D&BHOM Npelexy npo- 7
YHOCTH, MUK




PacuerTHoe axaueHue OTHO-
CHTEABHOI'D CYXEHHUA None-

DEeYHOro ceueHus obpasma, %

Rooppuumenr Ilyaccona
CTHomeMpe nyaMeTpoB

doadduuneHTH KOHUEHTpanmk
HAMpAREeHUH :

TeMnepaTyPHHX
"CKOPOCTHEX"

OT DA3HOCTH " BEDPX~HU3"B
CeyeHKH OTBEpPCTHN:

MPOAONBHOM
MONePeYHCM

OT BHYTDEHHEI'O N8BAEHHUSA
B CEULHHUHM:

nonepevHou
[IPONONBHOM

tosddrnuent , yuntnsanuit
XapaKTep paclrpeneneHvs

TeMrnepaTyps 1o nepumerpy
MONBPEeYHOrD CeUeHUs 0&§&~

0aHa QMR 30HH OTBEPCTH
BO[OOITYCKHHX
OOKOBHX

"P'

M
F

£

r
9150¥+'92f)

Dg

33,3 30,7

0,30
1,100

0O b
S O

30,9 33,4

0,30
1,100

1,80

-1,00
3,20

1,20
3,00



HlpononxeHnHune npriaoXeHUNSR 4

Hormd anexTpocTaHuMi

S

HanmeHoBaKnme PH=I [Mla= D, =15,0Mlla=
=110 }{Pc/cm2;=lb5 KPC/CH2;
Dé =1600 mM:
Jg=1000 w7 | & _115 sy
S =89 MM
BCNOMOrATEeAbHHE KOMILIEKCH L/jz-,t- 1z 1 13,10 8,60
— TN O
(p=1) °F
2
(BH1) 5
29,70 17,90
T3] 70 oc_p+l
HoaddvunimeHT CBOBCTE Ma- @ -ml” 0(455-10"5 4,60 6,43 | 5,23 7,40
TepUand, KI'«MHH M '"Z"f—_—"—'"a—
(v C) M)
¥
Koadpuumenr dopmu ‘332 %(ﬁjif_)fuja 0,35 0,35

PacyeT pONyCTHMHX CKOpoCTel nporpepa OapalaHa Npy nycke Oxoxa

OnpepeneHHe NONMYCTHMHX UYHCEN THANPOONPECCOBOK B NPOJNOJbHOM CEUeH¥H OTBepCTHl

AMNENTYHl8 HAIPAXEHHHR, l & __f_,125 ./0"2,( 204(20,4) 173(17,3)
Nla(xre/wme<) a I 7 ey



+1
x —‘.%2:}—) ac’fH

AMnuxwryna Hanpsxenuf ¢ 6; /t’fda, rne K'=2 408(40,8) 346(34,6)
y4eToM KODDOSUH, o0

Mlla{rre/Mmu<) o 23F; 557100-&# 2 4 . .
prpmasyero waaes | 45| [ 5T 7

OnpeneseHyue JOMyCTHMOTO UMCNA [YCKOB K3 HEOCTHBIEr0 COCTOFHUA
B NMPONOXALHOM CedeHHM OTBepCTHH

JaBRneHne nepes MycKoM, Pr 6,6(66) 6,2(6R)
MTla(krc/cM<)

Aururyna Hanpmxerst rpu | (O Gopmyza 1.3.3 86(8,6) 122(12,2)
HauaXbHOR CRODOCTH IpO~ a'r

rpers U/, =3 OC/mux,

MH&.(IPC?H:IZ)

Pasuax Hampsxenuf, B 2(&,), 172(17,2) | 244(24,4)
Mla (kre/mu< ) 2 , ﬁ2+ 7

MakcumanbHoe AKEHUE, AN g 320(32,0) | 276(27,6)
Ma(kre/rar) o MARe P10 S SE-1 < #1)

L[pOBBDK& BHIIOJNHEHUA YC~ 320> 190 <276 > 200
,ulgguﬂpmﬂ Bmcneﬁﬂﬂym- e, A (60 2¢ ) 32,0>19,0) {27,6> 25,5)
B@Hmdeﬁ‘r& &CMQTPHH, MUKC / MAKC

MIla (ke /M)



HauMeHoBBHHE

HoaddunneHr acuMMmeTpus

AMIUIMTYa HANDIOKEHUPE C
YYeTOM KODDPO3IUM,

Ma(xre/ <)

JomycTuMoe UHCNO IUMKAOR

dipongnonxenne NPUAOXEHHU A 4

KoTaw ajaexTpocTaHLMit

6.10UHKX
o P F%rIIMHa~ -Ib OMIa=
b =110 xrec/em :-Ib5 KPC/CH
Dg =1600 wmm;
Dg =1600 MM; | S =IIS mm
< =89 w4
r ?ﬁé_)’?__ﬁ“’_ 0,18 0,24
0,2 1y
&)} K'(&,), now  K'=2 172(17,2) | 242(24,%)
[ Z3¢ 5.97 —‘fz%? 21
N 10 | 3082 1246
r ‘?05 ) fadan/,

OnpenesneHse ROMyCTUMHX CKOpPOCTE# NMporpesBa Wiy UYMCHA NYCKOB U3 XONONHOI'O COCTORHMA
M0 yCJAOBHMI NPOYHOCTH B MPOROABHOM CEUYeHHH OTBepcTH

BOMmyCcTHMOE UMCIHO TIYCKOB

K3 XOJCHHOI'O COCTOAHHA
py PSKTHUECKOM COOTHO-

ME&HH 1
Nx: Nr i Npp = 1:4:0,1

npy D=1 (em.n.3.1)

N* /VX NX ”X

S



3anaBaeMoe UKCXO [MYCKOB
H3 XOJOOHO[O COCTOSRHHA

JonycruMoe WHCIO MYCKOB
K3 XOJAOOHOIO COCTOAHUA
np 3anaHHOM Ny
ANTIAKTYD 8 YCHAOBHO~YIIPYTHX
HanpAXeHE ¢ yueToM KOH-

ueHTpamuy gepopmanuft u
KOPDO3KH,

Ma(krc/cu<)

To xe 6e3
MOa(xre/em<)

eTa KOPPO3MH,

ra3Max HanpsKeHuH,
Mla(kre/mu<)

CyMMa Mpenenos TEKYUECTH,
MIla(xre/av<)

[ipoBepKa PBHIIOXHEHHA YCJOo-

B¥S yIpyrorc nedpopmupo-
parva, Mla(krc/ve™)

3araBaeMie SHAUEHKA nepe-

Nanos TeMnepaTyp " BEepX-
Kus", YC

SHAUEHHE CROPOCTH Mporpe-
B& NpH 34N8HHHX BHAULHUAX]
nepenagos TEMIepaTyp " BepX-

uua™, 9C/ wnm,

Vn

390

870

1,10;1,60:2,10 4,30;4,90:5,55
'20:0.70:1.20 3.90:4.50:5,10
401 0,90 3770:4.30:5,00
133 870 | 2,60:4,20;4,80
' 3,40;4,00;4,60

;3043340 {160;151,;I37

760 690 1330 300 250

7(35,7) 504(50,4)
70(37,0) 535 53,5;
2(38,2) 570(57,0
78(17,8) 252(25,2)
85(18,5) |267§26,7)
9I({I9,1) 285(28,5)
|
57(35,70) 504 50,4og o
70(37.00) 535(53,50 ,
2(38,20) 570(57,00)
400(40,0) 575(57,5)
357 < 400 504 < 575
(35,7< 40,0) £950,4<57,3)
370 <400 535 < 575
(37,0<40,0) K53,5<57,5)
385 <400 570 < 575
(38,2 <40,0) K57,0<57,5)

0; 30; 40; o0; 60
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Onpenenexrie NUMYCTHMOTO UKUCJHA& TMYCKOB M3 XOJOLHOI'O COCTOAHUA
M0 YCROBYD IPOUHOCTY B MNPONCILHOM CEUEHHH OTBEDCTUH

JonyCcTHMOE UHCNOC MyCKORB N Nx __..._.A_(’.‘.'__.____. Ny
M3 XOJOLHOI'O COCTOSHHA Xz IJNK N x I-0,000232 Ny| I-0,000460 Ny
np¥ PAXTHUECRKOM COOTHO- f~ N¥ ~01 N *

MeHUU LKEJIOB r ro

Nx: Nr : Nrp = 1:4:0,1

[lpyHATHE 118 pacueTa 3Ha- Vi, - 2 2
UeHHA CKODOCTH Mporpese,

OC/uvin

ilepenany Teumneparyp "Bepx- AV - 60 60
HHBH, OC
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2. PACYET CKOPOCTW MPOTPEBA BHXOLHOI'O KOJIEKTOPA
[IAPOIIE PRI’ PEBATEJIA

OnpenenawTca AONYCTHMHE CKOPOCTH NporpeBa NpH IyCcKax U3 XOoJaon-
HO'O M TOpAYero COCTORHME BEXODHOI'O KQJUIGKTODA naponeperpeparena C
HapyxXHHM guamerpoM 426 mM U TomguMHO# crenku 90 amm, H3rOoTOBIGHHOI'O

3 craaum [OXIMI®. MunumanbHeA M MAKCUMBJIbHAA TEMMNEDATYPH B IMKIE
[IpU IMyCKe U3 XOAOAHOIO COCTOSHKA COOTBETCTBEHHO COCTABAANT 20 M
545°C, a paBouse naBneHue paBHo 25,0 Mlla(200 KPC/CHz). Koaddumu -
€HT NPOUHOCTH, YUUTHBaOUMR ocraleHue HEeTaju OTBEDCTUAMH, COCTaBIA-
er ¥=0,8.

[lpegrionaraerca, UYTc KOAJNOKTOD He HECET BECOBWX H KOMIIEHCAIMOH-

HHX HAMPY30K U TeMrepaTypHHe I'DafMeHTH BLOAb LJMHH M N0 MEepHMeTpy
NONepeyHoro CEeUYeHUMA KOMJNEKTOopa npeHedpexuMo Mann, llprHuMaercs, 4TO

ZaBAEHUE MNpPU [yCKaxX 3HEProyCTAHOBKM M3 XOJOAHOI'O COCTOSAHUA B 3808H~
HMX [MANA30HAX TeNIepaTyp M3MEeHAeTCHA AMHEAHO COIJNACHO QAHHHM, IpPUBE-~

IEeHHHM Huxe.

Teunepgé

TYpa, 20 300 330 420 480 045
BIIEHWE,
a(krc/ou<)... 0 3(30) 5(50) I2(I20) 25,5(255) 25,5(255)

[Ipt nyckax W3 ropAUYEro COCTOAHMA B JIMANA30He TEeMNnepaTyp OT
250 no 430°C napnenue nosmmaerca or [0 mo 25,5 Mla (or I00 no
200 KPC/CMz), OCTABARCh B NAJNbHERIIeM NOCTOAHKLIM,

[ljpoexrHoe uucAO UMKIOB "MYyCK~-CCTBHOB" NDHUHMMAETCA PaABHHM
I000, npu aTOM UMCAO MyCKOB M3 XONOZHOI'O COCTOAHMA Ny cocramaser
200, a uuchao nyckoe u3 ropauvero cocrosHus N~ = 800.
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Ta6aunnpga 2

U603HaueHue .
TOUEK N,

& 3

@ ~

#

“+- Q. ¢

%

=

MTa (kre/mvS)
108 1/°¢

£10™%

XapaKTepHHe

TOUKH
a 10,60
9] 0,691 13,60
8 13,60
2 0,69]| 13,00

PacyeTHHE

TOUKH

10,60

gz 1,08{I1,I0
9s 1,03{11,65
9y 0,94{12,45
g 51 13,00
Qi 5,0(1,607,75 0,74]13,45

(1,775)

0,69{13,060

Buauasie ONpelenReTcA MpPeNe’lbHOe KONWYECTBO LMKIOB 'Vnp no pas-
MaxXy HAanpAxeHUit orT NaBAEHMA U BHEUWHUX HArpPYy30K.

BBUOY OTCYTCTBHA M3rMbapmero MOMEHTa (€%4= 0) npu onpeneieHuy
pasmaxa HanpsaxeH!H 6!&' M RONYCTUMHX TeMIIEPATYPHHX HAMpAxeHUH é)t |
pacyer MNpoBOOMTCA IJAA COWEeTAHMR XapPAKTOPHHX TOUeK, COrXacHO
nn.4.7 u 4,10 Toabko no dopMynam, NpuBeneHHuM B HacTommx FPIM nas
BHYTpPEHHEHR NOBEpPXHOCTH Kodjekropa. [lapeMeTpH XapaKTepHHX TOYEK pac-
uera NpUBeneHH B Talx, 2.

Cornacho nn., 4.7 ¥ 4.1] maxcumansbHHR pasmax HanpAxeHWR éyQ
OJfA BHYTpeHHeK NOBepXHOCTH KORMJIeKTODa& COCTABAAOTY!

- IAA COYSTAMMH XapPAKTEpHHX Touek pacuera 0-a (cm.n.4.7)
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npu 6{1//5 O u ?C(6 + 10‘2 /DH ) — 2(6'5 + IO 2/03) < 0, Tax
K aK /DH é) = (’.)?= O, To corsacHo n.4.11

p
8 -2 70-2 Pg . =

2 o
921077200, 4.707° 255 = 5+1,6 + 442,55 =
0,8+ (1,73%-1)

=18, 2 KPC/MMz*;‘::_," (I82 Mla),

1Py 3TOM 6; = J,0 Krc/mngIG Mila,
~ OAA coueraHuna 6 - A

8 - 5-10 PB 2 2cEst
Op=56,+410 g+ 264= Gy 10 Pet ia V=

6 2
- 5¢1,6442,55 - L:13,6-10 =+ 1,74.90" 0,435 (=I)=
(1-0,3)- 0,690 105 10~ 60

= 5.1,6+4¢2,554+2,88: 2 = 23,96 krc/mdx 239,6 Mla,

NpyU 3TOM (’ot = 2,88 Hpc/mzﬁi 28,8 Mlla:
- OAA coyeTaHusa Z-U

6R= 0, NOCKOJBKY PB =/0” = 03
- nua coueranua & -0

Be= sépm 1073yt 264~C(565+4 10 /0,,),

£ E
HO mnockodbky €= -Ei—“" 5595 ={ M pg =Py » 10
S45

Bo= 26, = 2:2,88= 5,76 krc/mis z 57,6 Mils;
- OAA couyeTaHua b -2

Op= 565 + 4:107.pg + 2By , T.e. Kax ¥ ra coverawns 8 -a
Op= 23,96 Hpc/n2f¥,239,6 Mila;



- IS coueTaHua o ~2

é:w = O G?)B + 4-10'2-/05 , T.€. Kak ¥ jaA coueTaHus O ~Q

53 = [8,2 kre/uue A 182 M.

TaxuMm 006pa3’oM, MaBKCAMAIbHHA pa3max HanpsXeHuH Op OT LaBle-
HUA ¥ BHEIHUX Harpys3ok cocrasxfger 239,6 Mlla(23,96 xrc MMS) MunHn-

MaNbHOE€ 3HaueHue cymé 0,2 oA BepXHEeRh U HURHEeR TOUEK npu coue-
TaHUU 5 -2 COCTaBIAET

[652°+ yg = 50 xre/u= 500MIa ] >[&=23,96 wre/mi239,6 \a].

Taxum oGpaszom, umeeT MmecTo ynpyros pefopmupopanne (cmM.n.2.4).
[l[penenbHOe KONMYeCTBO (IMKJIOB, COOTBETCTBYOmMee HaMNeHHOMY pa3-
Maxy HanpsxeHU# 6&’ , onpenenfemoe no gopuyre U3 n.2.8 npu D= I

U = -1, paBHO
A 2
4/ L f—
" [é’ ""éé'an] 7

rne 2,3- nQEt / 00  2,3-0,32-1,725. m"‘x
4\ 9700-¢ ~ 4 VIO

sl B

V
Tax Kak uMarubapmde MOMEHTH B OOOMX BUNAX LMKXJIOB MPU ITYCKEX U3 XO-
JONHCIrO ¥ TOpAUEro cocTOﬂHuﬂ OrigTCTBynT, TO pa3Maxy HalpmxeHr#

6R copnananT, noarony N

[l[poseprka Haxnuua pemenus (cm.n.4.8):

’VX N0 80

4
N”ﬂ ,FP' T I875 1875

I
B coorpercreuu ¢ n.4.9 npu Ny + N < ”xﬁ [PMHKMAETCH
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*
Nf=Ny=Nyt+Nr=200 + 800 = I000.

donycTumut paszmax HanpsmeHu#, COOTBeTCTBywUMH Nf H N,? , hpu
7= 1 u + = -1 paBen (cM.n.2.8)

~ A I-r _ o 194 oy
6’?_2(\//\!—*' + =11 Odon) = 218 1 7,5) -

)gf'
= 27,3 kre/unc 2 273 i [a

Teneps cornacHo n.4.10 onpepenswrca JgonycTHMHe TesmnepaTyp-

HHE HANDAKEHUA .,
B kauecTme TOUKM Oy NPUHUMAETCA HANDPAKEHHOE COCTOAHHE XOJ-

nekropa npu remneparype 20°C. [lpn 3TOM, NOCKOALKY e_”JHR = 0, TO
~ 8 -2
2¢(8p +107%p,,) -2 (65 +107-pg)< 0

U AJA pacueTa NOIMYCTHMBX TeMNePaTYPHHX HalpAXeHHR crnpaBeljivBa
dopmyna
H_ | _eaB_ 4 402 8 Ho o n=2
26¢ =4 (0p=50,-4-10-pg+206¢)+ 50, +4-10"Py.
Torga mna XxapakTepHux Touek pacuera (cM.n.4.I0):
-~ A COYeTaHus 51 -Q Py = Pg=0,

oy

Zégzéﬁ , ;_f; 27—53 = I3,60 I{PC/MM2 ~ 136,00 Mla

- IJA coyeTaHua O -df npu P, = 0, /05 =200 KPC/CM2£:25,5 M1a

u C= Eﬂ—:: C545 = (0,813
En 2o

o = L __ . (27,3.5.1,6-4.2,55) = 2l
t 0,813 "7 0,813

H
ét= 0 S 3,09 rcrc/mzm 09,9 Mla;
2-0,813
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Pl

- ans coueranus 8 -Gy npu  py= 0, Pg=255 kre/ow” w 20,5 idla
" 6,= - 2,88 kre/w s - 26,8 Wlla

pf—

H ]
20, = et (27,3 ~ 5-1,6 -~ 4-2,55 = 2:2,88 ),
t 0,813

H -
6t= 2,00 KPC/MH2"-E 20,0 Mila;
- LJA COveTaHa & - (, npy Py = Dg ={

¥ 27,3 N 273 : 2 .
= -—--l—-—-; = el Ib,B KPC/MM —~ 168 Mﬂa.
20, 0,813 O 2.0, 813

Taxum 06pas’oM, IJIS DACYETHOH TOUYKY g, MuHuManbHOE 3HaueHue
HOMYCTHUMOrO TeMrepaTypHoro HallpAXeHMA, ONpeleiAeMoe COUeTaHHEM

b - g, » cocraBiser

61_ = 2,05 kre/uv~ o2 20,5 Wla,
AHANIOrMUHEN 00PA30M PaCCUMTHBENTCA NONYCTHMHE TeMIIepaTypHHe

HAIpXEeHUSA ét corsacko mi.4.10 # 4,11 miAa ocralbHHX paCUYeTHHX TO-

Uyek §; . 3HAUEHWS BTHX TEeMNEePaTYPHHX HANPAKeHWR NpUBeJeHH B TabJ.d.
BHOpaB B KauecTse AONYCTHMEX M3 Tali.3 MAHUMAAbHNE PaCCUXTaH-

Hhe TeMnepaTypHHe HANDAReHUs, No popMvae

OTIPENnesifvT LCNYCTUMHE CrOPOCTA MPOrpeBa Koajgexkropa, [[pr 3TOM
=Dy /D = 1,73, 5 ccraacHo puc.4 pasio 0,435. 3wauenns V
IAH NPUHATHX NaCUeTHHX TEMNEepaTyp IpUBefeHH B Tall.4.

Taoaupa 3

Coueranns Hymepalina Touek g/ . 7)

X 8PEATERHLEX e -

TCUEK _DPacUeTa

(L=I,2,.¢. "7 ) 93 gf‘l 9?’
g - a 13,80 14,45
-9, 9,54 13,65
6 - 9 2,62 10,46

15,75 I4,40
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TatGawnuga 4

Jdapamerp TemnepaTypa,

A, Mla(xre,/Mu<) 20,5 ,23,6 29 I aa ol 104.5] 104.6
t (2 087 [i374e)k 2" 62) Ds.33 1c10,48) | (10,48)
'V 9C/unn 1,20 1,351 2,20 3.64

- — -

PesyabTaTh BHABAROMUUHHX PACUETOB AONYCTHMHX TOeMNepATYpPHMX Ha-

npsoxeHWR ¥ cxopocrelR nNporpepa INAA KOAABKTOpA IPM NMyCKAX K3 Ilopa-
yero COCTOMHMA NpPHBeleHW B TalX.D, napaMerpu TOueK -~ B TalA.b.

Ta6anwuwiua 5

[lapamerp Teuneparypa,
- --_- 54
/3 Mlla{kre/cM<) 2.0(20) 8(80) 25.5
(253) (255)

45%MH&(KPC/MH21 I9,1(1,31)] R9(L,9) KU6,2(4,62) |I08(I10, 821603§

V' °C/unn 1,00I [,35 1,93 4,0 3,7

Taobaunimga 6

5
< o o éi
O6o3HayeHie & = & o~ >
ToUeK O > % s Ny
O ~— ~ = o i) 0
! - - . Q -
2 = N Q¥ 5 5
- > | O~ 3 Y
XapaKTepHue
TOUYKH
a 200 0 0 0 2,01 1,031 11,60
0 040 20 4 O 0 (I6,0(1,6)] 1,74 0,69} 13,60
(255)
b 540 | 25,5 | -I [I6,0(1,6)| I,74 | 0,69 13,60
(255)
2 040 0 0 0O 1,74 0,69 13,60
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OxoHuaHYe Talbnuuyuuw O

Nﬁ N§
OCo3HayeHue 3 T ~ S
TOYEK > 3 & ~
s g O Z O
-t - o4} o
- = > = -
= ~o- 3
PacueTHue
TOUK Y
gf O 2101 s I 1165
g, 1,8(0,18){1,94 | 0,94 | 12,45

1,03

0,94

4,8(0,48)1 1,87} 0,851 13,00

16,0(1,6)] 1,775 0,74 | 13,45
O

I6,0(1,06)] 1,74 ,69 | 13,00

S — L,

3. PACYET CKOPOCTM MPOCPEBA MAPOIIPOBGIA
CO CBAPHHM COEIMHERUEM

OnpeneasowTcA CKOPOCTU Nporpera naponpoBoaa Juamerpom J2ox 60 my,
M3r0TOBJIEHHOr O n3 cranr ISXIMIQ®, paccunranroro Ha paGoune na-
pamerpu H40YC u 25 Mla (250 KPC/CME). MaxcUManbHHE uarvbaine MOMeH-
TH OT KOMNEHCAIMKH TeMnepaTypHuX pacluHpeHu#t U coOCTBEHHOrO Beca pap-
HH : Mf; = 7-T0°H-u(xrc-u); M;: = -22°10°H-m(xrc M) . KoadpuumeHTn
KOHUEHTPAUHH H&MNPAXEHHA B CBapHOM COeRHHEeHHH O =O(‘H:2; Xy = I,0.

[I[poekTHOEe UMCHO UMKAOB "nyCK-oCTaroB" npuHumaerca pabBHuM 700,
NP4 BTOM UKCAO MYCKOB M3 XoxogHoro cocromHna Ny = 200, umcio nyc-
KOB #3 ropadero cocroaxua Npr= 500.

[lapaMeTpH XapaKTepPHWX X DACUETHHX TOYEeK LMKJIA C MYCKOM M3 [o-
PAYEr0 ¥ XOJNOUHOT'O COCTOAHMA npuBelneHw B Tada. 7-I0 u puc,II.

A onpenesxennsa npeneiabHOr0 KOJHUECTBA LMKJIOB N P H@0O0X 0O UMO
BHauane HaWTH MaKCUMaNbHLR paszMaxX HanpsaxeHWR OT JaBJIeHVA U BHEWHUX
Harpysox Op .

Il COYeT&HUA XapaKTepHHX Touek pacuera O -a (cm.n.4.7) npu

P MX CTNS TS . 3 3
SR _ My _c| i =_'7 10 18 _ 0.813]22:10% 10%| _
g W | W 283710 2837103

= -8,77 Krc/uu2-;.~: ~-87,7 Mﬂa,
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H:
I

)<, ~2
65:M:;_055'5_%_5%= 1,65 xre/wvc =¢ 16,5 Mia.

P B 1,

PH = 0 n PB-.:: 200 Kpc/cmzm% Mla,;

§z 53 J4 .5?5

6
&
2
.}:‘“ 0 J & Js 94
. T T =7
; . .-.""""-----u-..,_M\-‘\.‘r Uf' )
N T~ — . —
‘B 6.{
-1t
~1Z
~1h
o, 5)
Puc.1l. AMETDH HAI'DYXeHNn (Q) M HALPAKEHER Ha
HapyxHoRt (0) M BHyTpeHHeit (g) NOBOPXHGC 1TAX PPyl

IMAMOTpOM 320X060 MM NDH MycKe K3 XOXOAHOI'0 COCTO-
AHH



) Q
& - N
rouek  |S SRl e | ST
+2 ) _"‘-E'Gj:ﬁ G‘&)\E . D£
W meE 52 | U3
=0 = > oW @
Xapaxrep-
HHE TOUKM
Qa 0 11,0
") 540 13,6
b 540 3.6
C 540 13,6
PacyerHue
TOUKH
g{ 0 II,0
gz I50 11,4
.93 300 [2,5
gq 400 13,2
5%- 40 [3,6

[InA BHYTpeHHe# NOBEPXHOCTH NAPOTPOBORA O MOXHO HAHTH Ha OC-

HoBaxuy n.4.16 no popwyne
o 2B as2 K sk 2 )
cf)R-ocPé:PHO 5B Op = 21,6542,5 + = 8,77 =

= 16,87 I{I'c/uuz,.ﬁ: 168,7 Mlla,

a AR HapyXHOK MOBEPXHOCTH - Ha OCHOBaHuM Mn.4.17 no dopmyre

Y R _ 2
Gg=0pOp = Oy by = 2+1,6542:8,77= 20,84 kre/un>208,4 Mia.



Tao6tapnrugua C
() O
3 g T éjE
Ofo3Ha- . 3 3% = & 8
serne o L SR~y S5 5
TOUEK S S = CQa ol =~
- S ST HIFRE IS
QL. E b = t:ﬁ N O O
LapaKTep-
HHE TOUKH
Q I50 0 11,4
8] 540 | 25 13,6
t (250)
6 540 | 25 13,6
(250)
2 540 0 13,0
PacueTHue
TOUKY
g, 150 0 11,4
J (40)
450 | IQ 13,2
% (100)
gy 240 | 2o 13,6

(250}

B kauectTBe DA&CUSTHOIO [PHHHMAETCA OOJibli0e 3HAUEHHE pa3Maxa
6&’: 20, 84 KPC/MHz ~ 208,4 Mia,

AH8NOIMMUHO ONpEeneNnsouTCA pas3maxyu HanpaxeHWR HJ18 OCTAAbHHEX COde-
raHni XapakTepHHX Touek pacuerad-a ,& -a v ap. (cM.n.4.7). dnaue-
HUA HARLEHHHX Da3MaxoB npueeneHd B Tabxa.8 jA MMyCKOB M3 XOJOLHOTO
COCTOAHWA M B Tabn.9 - gAA NYCKOB U3 ropaJyero COCTOAHHMA.
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Taoaunwna 9
Touka UHTeppalsa P B H
(eM.n.4.7) bﬂ Mﬂa2 ()90;2+6@2 “
_ (KPC/MM ) 2, 1n
BEPXHAA | HUKHASA kre/um”(Mla)
S O S .
] a [0,8I3 |-87,9(-8,79) |208,4(R0,84) |25+32=57 (70)
s a 10,813 |-87,9(-8,79) [178,7(17.87) [25+32=57 (570)
2 a 10,813 [-87,9(-8,79( {110,8(1I,08) |25+32=57 (570
6 b |1,0 0 18,5(I,83) [25+25=50 (H00)
b 2 1.0 0 95,3(9,53)  |25+25=50 (H00)
0 g {I.0 0 83,00(6,30)  [25+25=50 (500)
Tao6tnwvwua L0
Euxa:mt; B;ﬂ B R . ] o, B L H
(em.m.4.7) Eg 614 1J£ﬂ3.2 6&' Mila 60‘,2 +2 0,2
=—=| (xre/mq*~) | (krc/mmu~) KIC/MM (Mfla)
£y
0,837 66,1(~6,61) [65,8(16,58) | 25+32=57 (H70)
b a 0,837 166,1(-6,61) [59,6(15,96) | 25+32=57 (570)
2 a 0,837 p66,1(-6,61) [31,8(13,18) |25+32=57 (570)
6 6 1,0 0 18,5(1,85) | 25+25=50 (500)
b 2 1,0 0 95,3(9,53) | 25+25=50 (500}
0 2 11,0 0 83,0(8,30) | 25+25=50 (500)

Tl

— P ey

s e S
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MaxkcumalbHER pasMmax HanpaxeHHi 6 20, 84 I{PC/W2 o~ 208,4 Mla
OJA nAaponpoBoga Co CBapHHM coenﬂﬁenneu ;?H HyaieBoR CKOpPOCTH nNpo-
Ppesa He npesxmaer O 52" 57 xkre/mu<a: 570 Mla

(cMm:ra6n.7 n 8). loaromy meTann naponposoga paoraer B ynpyroft o6-
NaCTH.

[lpenensHoe xoauuecTro IMKAOB (cM.m.2.8), cooTseTcTBypmEe Hal-
NEHHOMY pas’Maxy HanpsxeHu#i, npu }Z =1,r=-1#u

t
2,913  pun p, 100 _ 2,3-0,27.1,74-10%_, 100" _ 196
I 100-9 VIO 7 T700-36

(s craan IOXIMI® npw t =540°C u 1y = 10)

b4
/v”f"[ / [ 765,
X 2 2084_78] ’

2 5an 2:0,7
2
np._ A ¢ 196
U [ &r J" [ W]‘w
— R _6” ==z 7.8
2%,  “don 20,7

¥. suGpau cornacso n.2.12.
[lpoBepka Haanuua peueHua(cu.n.4.8):

[Ny=200]<[NF=765],
[ N, =500]< [N”P—ma]

+ Nf' @_ 000
,P ﬁvqp 760 2350

PacuerHoe KOHHQECTBU LUMKJIOB TNpUHKMMaeTcA pabBHeM (cm.n.4.7)
: N -
Ny =NF =Ny TN 740.
Torpa pgonmycrumuf pasmax HanpaxeHuk paBeH

A -
éﬁ.—.zsg(m; +g,, )= 2:0,7

~ ]2 Mla,

2
V--..=- + /,8) = 21,2 xre/mu
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B cooreercrenu ¢ m.4.10 u 4.17 HaXomATCA AonNyCTHMHE TeMmile-
paTypHNe HalpAXEeHUs, & HA OCHOB&HMU HX, cOoriacHo ¢opmynde n.4.0 -
NONYyCTHMHE CKOPOCTH MNporpena naponposoja. B xauecrTpe XapaKTepHHX
TOYEK DpacueTra NPUHUMAKNTCHA TEMIepaTypH ¥ NABJIEHUA, NPUBEIEHHHE B
rabn.0 u 7. Tam xe npubBeneHH HCXOOHHE BEAWMUMHH, HEOOXOIVMHE IJR pac-
vyeTa NOMyCTUMHX TeMnepaTypHHX HanpsaxeHu# u ckopocrTel nporpesa na-
ponpoBons.

B xauecTBe NnpuMepa ONpPERENECHUA NOIYCTHMHX TEMIEPATYPHHX HanpA-

. MEHUR 61‘ H CKOpocTeR nporpesa V NPYBOLMTCA pacueT 3TUX BEJUUMH

DAA HKXHEK TOUKY 93 [0 paamaxy HanpsmxeHwl N0 BepXHER TOUKHK 8
(coueranue & -gs ).

R
lxs couerTanusi BTUX DacUETHHX TOouek O, = 0. Onpenensmouum s
BHY'TpEHHEH MOBEPXHOCTH HApoNpoBoia ABaAerca yciaosue (cM.n.4.16):

(1 - ) G (otp = 206) (1~ 20¢4) 10 g +
'*'C[(OCP“ZO%) é)g +(1-2 O(,f)'m—foﬁ]<0,
(1I-1,5) » 2[,2 - (2 -2« 1,5 » 1,65 - (I - 2:1,9) x

X IO"'2 e 250 + 1 [(2—-2-1,5) 1,60 + (I--2«-I,.5)«'IO""2 X
x 250] Z0.

CxenoBaTelbHO, OJA pacueTa HNONYCTUNMHX TEeMIIePATYPHHX HarpmxeHui
crpapefinBa QopMyaa

-2
_ _ B =2 oo K, 10 py

_ <ED,8HV:) 1 oL 1076
Coly PP <2'(7:}%) Xt P t
L [21,2-21,65-2,5-1,5-1,234/ +
I-1,5 [ ]
= 12,89 xre/um< o, 128,9 Mia.

JomycTHMAaR CKOPOCTb MporpeBa, COOTBETCTBYDUAA 3TUM TeMnepaTypHHM
HANPSKEHUAM, PaBHA:

6
a(f-p) 0.69-10~2+60 (1-0,3) -12,9-10° _15 5°C /sur .
V= 2 6;:: . 1,74 :10%.0,42-60

13,610

< - 1,69 + L2
1,5 1,0

il

it
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Onpeneidaomum JNa 1HapyXKHOA NOBEPXHOCTM nRapolipOBOfA ABIAETCR YCJO-
npe (em.n.4.17):

s H
(1ot )&t (oy=20¢,) B~ C o p=20¢,) 87 <0,
(I - I1,9):RL,2+ (2 -2-1,5.1,65-1I(2~-2-1,0)+- [,60<« 0,

KOTOpUE JAA pacueTa JONMyCTMMHX TEMNEPATYPHHX HANDAXSHUR peKoMeH-
nyer Gopmyay

6H
- ...-.—-.—-—-I ' (21,24‘
Xy 11,5

s
= 1Cc¢t 65 +Ci.€5'f oLy )

, 2-1.65 - 1,5:0,485) - 2-L:69 = 13,65 wrc/su®x 136,5 Mia.
1,5

AchycTyuMan CKOPOCTb NPOrpPEeBa IJA BTHX HanpsmkeHdi parHa (cM.n.d.0.):

a(f-p) &= 262 .70~ 60+ (1-0,3) + 13,65
o L@, 54 13,6-107°. 1,74 -10*. 0,165-60

AONYCTHUMOR CKONPOCTLIO Nporpesa HAPOLPCBONA CO CBapHHM COBIWHE-
HUEM OJA PACUETHOK TOUKH {5 ABAAETCH MEHPLUEE 3HaUCHHE
V= 13,80 °C/MuH. PaccunTaHHNWe TakuM (yTem AOiYCTUMHE TEeMIIepaTyp-
HHE HANDfKEHWUSs U CKOPOCTH MPOrpeBa LA DACCMATDUBLEMOrD [apolpo-
Bojla NpuBenerHs B rada.ll, 2.

B KauecTne JONYCTUMHX OJA KAXNOK M3 DACYETHHX TOUeK g, ~{c
AUONPANTCA 3HAUEHWH CKOPOCTER, COOTBETCTBYRUME MERUMEJILHKM HAlPH~
KEHMHAM tét (cM.ra6n.11,I2) nna BHyTpeHuel A CTHEAbHO INJAfi HapyXHOH
HOBEPXHOCTH,

Pe3K08 afieHue JOTIVCTHMOR CRCPOCTH NpPOrpPEBs 11apONpoBona MNPy
IlyCKE 43 XOJOJHOrO COCTORHMA B gManasoHe rewneparyp buume 450°C
OOBRCHAETCH BHCOKWUM DA3SMAXOM HAPMGANMHMI{ MOMEHECB HANPRXGHHR H& ero
HapyXHO#} [IOBEPXKOCTH,

6
100 . 28, 14°C/maii.

V=



Teoaxnuyga II

ét Mlla (xrc/mm<) V °C/mun

Touka
WHTEeDPBAaNA

;; Mila
E 2
C=_~§_L(HPC/MM } Ha

F, HapyxHo# ne- Ha HapyxHo#i |Ha BHyTpeHHe#R| 1JA MHHEMingHK
BEDX~ HUR- H BepXHOCTH (cnpasowme MOBEDXHOCTH | MOBEOUXHOCTH 3HAUEHHWH
HAR HaHHHE ) (em.n.4.17) | (em.n.4.16) |Ha nHapy®dHa BHyT-
HO# no- (DPEeHHEe
BEPXHOC~ |MOBEPXHO~
T CTH
g 0 640(64) 141(14,10) | I14I(I4,I10)
& —87,9(-8,79)| 570(57) 56,7(5,67) 35,4(3,54)
6 g, | 0,813 -87,9(-8,79)|570(57) 50,8(5,08) | 20,2(2,02) 9,78 | 2,62
¢ g, | 0,813 -87,9(-8,79){570(57) 23,6(2,96) | 82,9(8,29)
g, | @ | 0,973 -26,0(-2,60)|640(64) 105(10,50) | 123,2(12,32)
o | g | 0,837 -86(-6,60) |570(57) 85,3(8,83) { 59,5(5,95) _
6 gz | 0,837 -66(-6,80) |570(57) 82.5(8.25) | 44,7(4,47) |[ 19241 | 95
2 g, | 0,837 —66(-6,60) |570(57) 62(6,20) 105,6(10,56)
gs | a | 0,938 -52,1(-5,21)|640(64) 68.4(6.84) | 104(I0,40)
9] gs | 0,866 -42,7(-4,27)|570(57) 119,4(11,94)| 9I,3(9,I3)
§ | g5 | 0,808 —42,7(-4,27)|570(57) 113,8(11,38)| 76,9(7,69) 7,99
¢ g: | 0,868 -42,7(~4,27)| 570(57) 94(9,40) 127,8(12,78)
%u @ | 0,850 -73,7(-7,37){ 640(64) 34,3(3,43) | 94,8(9,48)
9y | 0,996 -I7,4(-1,74)|570(57) 138,8(13,83) 107,5(10,72){L a8 | 8.750
b 94| 0,956 -I7,4(-1,74)|570(57) 132,7(13,27)] 94,6(9,46) !? ’ ‘
¢ | 94| 0,959 -17,4(-1,74)} 570(57) T14,8(11,48)| 148(14,80) |




OCKoOHUYaBHY e Ta 0 A ¥ W 11

RHTEDBANA (5” Mg 6&22-!-60!2 M la 625 Mla (xrc/wv™) - xmug/mﬁ

=B

E (xrc/wv<) Ha (kre/mu<) Ha Hapyxoft Ha BHyTpeH- | 3HayeHui
»epX-| HAX- H I napymnof no- | (crpasouue {JOBEPXHOCTH Hefl MOBepPX-
HA HAN BEPXHOCTH N8HHHE ) (em.n.4.17) : HOCTE 16)
| cM.11. 4.

§5 a 570(57) 2,000,200 105(10,80)
gs 500(50) I141(14,10) | 14I(14,10)

b | gs 500(50) 136,5(13,65) 128,9(I2,89)

2 | g5 500(50) II19(I11,90) | 180(I8,00)

Onpenensomue (MMHUMaJIbHHE) 3HAUEHHA CKODOCTH [pOT'peBa V. gy (C°C) - 2,82; 92(1500(3)
gs (300°C) - 7,99; gy (450°C) - 8,08; (5 (500°C) - 0,4I2.

ingHx
4

Ha BHyT~
peHHeN
NOBEPX -
HOCTH

- 0,0;



Touka I I éﬁ Miia 6052+ ,..,g » Mila
_EEEEﬁEEfE_ng Eg {Krc/gu2) el (kpc/mve)
BEDX~ | HAM- £, (FAPYRROP TO= | (6nhapouswe
HAA HAH A |BepxHoCTH nagﬁue)

|
g, | a |; 0 540(64)
o gy -565(-6,60) 570(57)
_5 qd 56 (-6,60) 570(57)
< gy 56 (=6,60) o70(87)

-26,8(-2,68)
42 .8(—4,28)
-42,8(~4,28)
~42.8(-4,28)

~-00,8(=0,08)
-17,4(-1,74)
~1[7,4(=-1,74)
-17,4(-1,74)

r ——h——#__.—

Onpepensan ve (MmuyHumanedwe’ 3uauchus Y : g, 13097) - 5,12; g, (300°C) - 7,10: Js (150°C) - 8,75;

gy (540°C° - 6,45,

640(64)
o70(57)
070(27)
070(57)

0?70(57)
500(50)
200(20)
200 (50)

Ha HapyxHO#’
MO BEPXHOCTH

6f MIla. (Kr‘c/wvtz)

(em.1.4.17)

141(14,10)
90 (9,00)
84(8,40)
63,7(6,37)

I02(10,20}
119,2(11,92)
I114(11,40)

33,8(9,38)

64,8(6,48)

| 137,8(13,78)

132,7(13,27)
114,8(11,48)

31,3(3,13)
141(14,10)

[36,5(13,60) |

I1I9(I1,90)

IO BEPXHOCTH
(em.n.4.16)

[41(I14,10)
56,4(5,64)
41,6(4,16)

102,5(10,25

124,9(12,49)
83,2(8,32)
68,8(6,88)

127,8(12,78)

113,2(1I,32)

107,5(I10,75)
94,6(9,46)

[48(14,80)

124,5(12,45)
14I1(14,10)
129(12,90)
[80(1&,00)

18 BHYTDEHHef1a Hapve-|iia BHVT-

Tao6tnwvua 12

V' °C/muH
N9 MUHUMETHHHX
AHAaUeHUH]

off no- |peHHe#
r10BEPXHOC =0 BEPXHO -
™ CTH

19,90 0,12

24,82 7,10

8,70

10,08
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4. PACYET CHOPOCTU [1POI'PEBA
'HYTOI'O OTBOJA TMAPOITFOBCJA

OnpenenanTca RONyCTHMHEe CKOPOCTH nporpesa NP [yCKaX H3 XO-
JONHOMO M I'OPAUEr0 COCTOAHMR MHyToro orsoga (ru6a) naponpoBoga.
aunamerpom 320x60 MM, varoromseHHoro ua cranu IOXIMI® u axcrnyarn-
PYeMOro npu HOMMHaJbHHX napasmerpax napa 540°C, 25 MIa(250 kre/eMe) .
la orBON paguycom 1370 mm geficTByeT uardGamnmui MOMEHT B MJIOCKOCTH
ruéa M= ~22-10% krc-M(-220H-M) u My =7.10° krcem(70-10°H m).

A
OpanpHocTb ruba cocrasiager 6%. PacuerHas 10AroBEUHOCTD Pﬂﬁﬂ.f;

=]00000 u.
O6umee uucao HUKIOB "nNyck-oCTaHOB" npuHuMaerca papHiv 700, npu

3TOM KOJNMUECTBO MyCKOB M3 xonogHoro cocrosnua N, =200, a ua ropa-
yero - N =500. [lapaMeTpH XapPAKTEPHHX M DACUETHHX TOUEK NPUBELEHH
B Trabn.l3 u I4.

Ha nepsoM 3Tane pacueTa OonpenenfseTcs Da3Mex HANPAMEHHH OT
LaBJEHAA ¥ BHEWHMX HArPy30K Op IJA COUETAHMA XapAKTEPHHX TOUEK B

coorpercreuu ¢ n.4,I10.
Tak, ONA coueTaHHA Touek O-A

-2 X
S =- -ﬂ&_z, Dh10 pR a.-fpé+e Mu |
4 T W
W s(D,-$)

.
+ 0,813 ‘E%S'TL%E’I:

Py = 6;—*:0; Pg= 200 KPC/CM2= <o Mlla;

B -2, e
G%}= Rz o1 = 1,65 KDC/ MM

6 . 702 _
A 6 - 4:323:1075- 250 1 1390 .12

- 14,328 + 6,32 = -8,01 krc/un® = -80,1 Mia,

16,0 Mlla.

llooToMy AnA BHyTpeHHeff NOBEPXHOCTH T'uba Ha OCHOBAHMM ornpege-
Asowero ycaosua (cm.n.4.14)

R B -2
(B)m“ﬂm)én>6p +10 /Dﬁ =
= (0,319 - 1,004) « (~8,01) > I,60 + 2,5

-2 R
pasMax HaNnpRKeHHMRA paccuuTHBaeTCA no Qopuyie 6R=ég+f0 P8~ _}Smé =z
= 1,65+ 2,5 + 1,004+ 8,0I = 12,19 kre/w~ = 12,9 Mia.
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Nﬁ 1]
- -
0603HaueHue N = AP NG {
TOYBK Q - N ) - = 0\ ol
el B2z |69 923 |0 |o
o o =3 PR L?Q\EF “% e
Q.l'-- .}:hﬂ — ——y —
= [> O S [ 2 XS b
XapaKTepHse
TOUKY
a 0 0 0 0 -22.00| 0,214 | I,I0] IL,0
(2,14)
4] 540 |25(250) 0 | 16,9 7.00] 0,174 | 0,69 13,6
| (I,65) (1.74)
b 540 |25(250)~1 | 16,5 7.00} 0,174 | 0,69 13,6
(I1,65) (1.74)
e 540 0 0 0 7.00] 0,I74 | 0,691 1356
(1,74)
PacuyerHue
TOYUKH
g, 0 0 - 0 -22.001 0,214 { 1,10} 11,00
(2,14)
g5 150 | 2¢(20) | -~ {1,3(0,13)-13,95| 0,208 | I,00{ 11,4
(2,08)
g 300 1 4(40) | - 2.6 -5,89| 0,201 | 0,94 IX,0o
(0,26) (2,0I)
gy 450 | I0(I00) - 6,6 2.171 0,I82 | 0,80 13,2
I (0,66) (I,82)
gs 540 | 25(250) - | 16,5 7,00] 0,174 | 0,69 13,6
(I1,65) (I,74)
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Taonuwnna 14

2 _ =l |, |8
vOo3HaueHue | © . Y, I S2{aV R S
TOUEK © o 2 1T (¥ E 7 4 o5 & L —
4 & b3 £ o BKS, ~. Te O
_— ey o e O Q - o
EE‘ 5 QU 'x© g B ”
~ @ — :\: o x] ~- [ o
NapaKTepHue
TOUKH
a 00 0 O O ~13,90 11,4
O 540 RH(250) O | (I,89) 7 13,6
16,0
8 540 [25(250Y ~I | (I,89) 7 13,6
16,9
S 240 0 0 0 7 13,0
PacueTHue
TOUKYH
37 L0 O - 0 -13,90 11,4
9& 300 | 4(40) - (0,20} ~0,89 12,0
2,00
9@ 400 |IO(IO00 -t (0,66) 2,17 [3,2
6,00
4 040 20 (200 -~ (1,00) 7,0 13,06
[0,0

Jns HapyxHoit noBepxwocty (cm.n.4.10) onpejensolny yCrOBUEM
CAYRAT HEePABEHCT BO

(BB > Oy

(0,319-~1,004)(-8,0L) > I,00.
[looToMy mns onpefeNieHUs pasMmaxa HanpAXeHUR cnpapefivpa QOpMy-
na.

6 = éﬁﬂﬁm 6 = 1,65+1,004-8,01=5,00 KPc/mazm%,G hila.,

B kauecTBe DPACYETHOrO ﬂpHHHHHETPH Compilee SHAaueHMe pa3maxa
HanPRKEHKA (QR =12,I3 kre/mec2121,9 Mla.
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AHaJIOPMYHO ONPEeneNANTCH Pa3MaxXK HANPAKEeHUR OAA OCTANBHWX CO~
yeTaHuil xapaXTepHux Touerk pacuyera {(cMm.n.4.l1l). HaineHuwe 3HaueHus
3THX PasMaxoB NpUBEJeHH 8 Talk.lo IJAA NyCcKOB W3 XOJOJHOI'0 COCTOA~
HUA ¥ B Tabx.lb nafg NyckoB U3 ropAuero COCTOAHUA.

Tat6tnuwia I5

i

Touka uHTEpBana

— -~ !
gggx ggﬁ E (KDC/ MM©)
(crnpaBoUHHe
NaHHHe )

o) a 0,813 | -BI(-8,1) I21,9(12,19) 620(62)
6 a 0,813 | -81(-8,I) 134,3(13,43) 620(62)
2 a 0,813 | -87,9(-8,79) 88,2(8,82) 620(62)
b, 1) 1,0 0 12,35(1,235) 600(60)
b 2 [,0 ~168(-16,8) |222,5(22,25) 600(60)
0 2 I, ~168(-16,8) |} 2I0(21) 600(60)

il i L L —

Onpenensouee {(MaKcHManbHoe) 3HaueHHe B WHTepsane B-2

Gp= 222,5 Mla = 22,25 xre/un”,

Taonuia I6

Touka HHTBDBANE

prre e RS &7~ Gp2, Mla
HAA HAA £ LKPc/LfMR)
CrPaBOYHKE
JaHHHE)
) a 0,857 !-~I02(-10,2) }144(14,4) 620(62)
B a 0,837 |-I102(-10,2) 1156,4(15,64)| 620(62)
2 a 0,837 | -B6(~£,3) 86,26(6,6260 620(62)
b o) I 0 12,35(1,235) 600(60)
b 2 [ -168(-16,8) [222,5(22,25) | 600(60)
O 2 I -168(-16,8) [2I0(RI) [ ©600(60)

mi—

[(pUHXMARTCA WMBKCUNMAIBHOS 3HAUEHWe é?= 22, A Krc/uu2 = 22,0 Mla,

I g ——
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lh\AKCAMANbHOE 3HAUEHHE pa3maxa HanpMReHUR OT NaBAEHUA K BHeEW-
HUX HAPDY30OK é%iﬂﬁﬂ ofonx uuxnos coctasngeT 222,00 Mla (22, QJHPC/MM

LA ONpencleHnd npeiensHoro KonadecTna LKMKAoB (cM.n.2.8), co-
CTBETCTBYWUEND HAKNEHHOMY MaKCAMANBHOMY Da3Maxy HanpaxeHuit, npeg-
BAPUTENBHO HAXORUTCA 3MaueHue A no Jonmyne

2,3 nptk 100
A= Yone £g [00-¢ ’

'}
"AC AR paccmartpuBaemoro ruba (em.n.2.8)

ty0+6-8) ty[1+8,-007 4 (,Sg":n)

Kl 7Tery ) R fgma‘f)
107 35
Bg[fwm 6,075 f.5 73 ]__02? |
- fg(f+0235) <115

22368 Mila B COOTBETCTBHM C [3,4] :

A= 280G LA gy 0y - 166,2.

Torna nppqeanoe HonnueCTBO IMKJIOB MNpH ﬁ?- I u r = -1 papHo

N,}; n'p [é’R Cpn ] [6_——2%9%*27—5] 4398,

Caepoarenbshs, Ny < Nﬁp, Nr </V;;P W

_’*5_+”r =200 4 00

_— /
é@ﬁﬁ V,8 KIPC/MM

NHA;) HP 498 I (CH.H'ZL-S).
Mpv Ny = /v*-a-N +N- = 700 (cM.n.4.9) gonyCTumuit pasmax HampfA-

KeHUL DABEH

V700

B coorercreun ¢ nn.4.14 u 4.1IH HaxXoAATCA HONYCTUMHE TeMlepaTypHHE
HallDAXEHUA U No HARNEHHHM 3HAUEHWAM TeMnepaTypHHX HAaIpAXEeHuA - no-
nycTuMmue cxopocTtu nporpena ruba. B radald v 14 npuBeseHn WCXonHHE
3HAUEHHA, HeoOXOoOHWMne IJf DACUETA NONYCTHUMLX TEMIePaTYpHHX Hanpa-
KCHUR K cKopocTe# nporpesa ruba.

B kauecrse npuMepa OnpemeseHUss NOMYCTHMBX TeMNepaTyPHHX HaNpA-
ReHuit U cropocTel nporpesBa V NpPUBOJUTCA pACUET 3TUX BEIAWUMK IUIA CO-
METAHUR HUMHeNd pacueTHo$t TOuKM fJ, ¥ BepxHep B no pasmaxy Hanpaxenuit.

A " _
[6&,]:2(@ +650n) = E(M + 7 8) = 28,2 HPC/MM2 = 282Mlla .
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R
Ina coueraHuft ATUX PACUETHHX TOUEK 6” = -8,] mc/wzﬂﬂ-tﬂ Mila .

Onpenensonuu oias BuOOpa QOpMyJiH pacyeta HarnpaxeHUR Ha BHYTpPEHHEN
NOBEPXHOCTH ruba sapBiafgerc ycxosue (cm.n.4.14):

(1P 64> ©p +107 P (€5 =P =0),
(0,319-1,004) - (=8,1) > I[,60+2,0.
CaenoBaTeNbHO, IJA pacueTa [OMYCTUMHX TEMNEPATYPHHX HAMNDPAKE-
HUP cnpapennypa QopMyna

8 ~2 R 8
Oy ""‘C!‘(éﬂ"ép"m st Oy +64 =
R C('Emgsz 3 _

- ;IB (26,2-1 65-2,5-1,004-8, [-1,235) = 18,06 kre/mlns 180, 6Mila.

llonycTiMan CKOpPOCTbL Mporpesa, COOTBETCTBYOHAA DTUM TEeMNepaTyp-
HUM HanpaxenvsaM, papHa (n.4.95):

Ve a(f-g%é): (1,1-10-60)-(1-0,3)+18,06  _ 23 50¢ /puss.
Ea®,sT "t 11-10-0.2,14-10%.0,42-60F
UrnpejenfomnuM 1A HapyRHOR NOBepXHOCTA MUuba ABAAETCS YCHOBUE
(n.4.15):

(B fo) &7 > =8

(0,319-1,004) - (-8,1) > -1,65,
COPJIACHO KOTOPOMY LOMYCTUMHE TEMNEepATYPHHE HANPAKEHWA OnpenenanT-

CA N0 QopMyne

l—
L ]

6t:“é"(éR+éJg +ﬁm(JDf; +6£-=

- OISIB (28,2+1 ,65-1,004°8,1-0,485) = 26,1 xre/wmcac26] Mile.

lJorycTuman CKOpocTh nporpesa ANA OTHX HanpsxeHuH paBHa
(n.4.3):

v a(fjg2)6= (1,1-10-60) - (1-0,3)-26,1  _ g5 500 fpuus: .
X EQ,s2 >t 11-100+2,14-100.0,165+602

B xayecTBe NONycTMMOM CKOPOCTH TMporpesa OJNA PACUETHONW TOUKHM
NPUHAMAETCH MeHbliee 3HaueHwe, T.e.

V = 2315OC/HHH.
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PaccunraHtne TaxuM o06pa3oM AONYCTHUMHE TeMNepaTypHHEe Halpsre-
HA ¥ CKOPOCTH Mporpesa LJa ruGa npuBenexw B ra6a.l7,18, Wa-sa
ONU3KUX 3HAUEHHR pa3MaxXop HanpaseHu#t OT faBjeHHA ¥ BHEWHWX HAarpy-
30K OJA BHYTPEHHEeHl n HAPYXRHOK NOBEPpXHOCTEH onpejesAomyud B pac-
CMATDUBAEMOM NpHMEpe ABNAOTCA Of H1A BHYTPEHHeH NOBEPXHOCTH, Mo~
aTomy(btn V pas HapyxHO# noBepxHocTy B Tabx.l7 v I8 He npencras-
JIEHH .

Tatcruwua I7

a—— " N

MuHuMajbHOe 3Ha-|[CouetaHye, cooT—- | AOIYCTHMAR

PyoyeThye | 48HHE fé Mlla BETCTBYyWI[ee Md~ CKODOCTb Nnporpena,
HUMEJBHOMY 3Haue- 0
TOUKH (krc/mu™) Hm%t MY C/MuH
g, I81,2(16,12) 8-q, 23,90
g, | 167,0(16,70) 0-q, 20,50
g I151,9(15,19) b - gs 15,79
gy 164,5(16,49) b-~q, 15,21

gs | 163,0(15,30) 2 = Qs | 13,20

Taocnuya IB

.

MuHMMasHOe 3Ha-~| CoueraHuhe, COOT=- lonycrumasn
PacueT~ | uenue té , Mlla | BerTcTByWUIEE MU- CKOPOSTEL NpOr'pera,
HHe TOURH| (o0 /2 Sﬁg Zﬁomy 3Haye- 0C/und
g, 150,3(15,03) 6-49, 18,49
oF. [51,9(¢15,19) 5-—92 15,79
g5 164,5(16,45) -9, 15,21

gy 163,0(16,30) e~y 13,20




10,

11,

I12.

13,

14.
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