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B OCHOBHHX NONOXEHMSX MBNOKEHA TEOPMA npeaxeni-
HHX TIPOLECC OB ngocmro HAPPYXEHMA MADPNCY DANBHHX
TpK60np03q103. T4 TEOPHA GasMpyercs HA NOCTYIATE
AA UasomiHa 0 QYHKUMOHANBHOK BABUCKMOCTH MexXzy TeH-
30PaMd NOBpEexXZeHME ¥ HaNpAXeHMN ¢ yuyeTOM I'VIABHHX
TEHAEGHUMA B DABBUTUM TEODMH IPOYHOCTH NPH NepeMeH—
HOM HarpyxeHuM.

[lpuBeeHH COOTHOWEHMA ANA onpeneneHusd OCHOB~
HHX pasMepoB BJIEMEeHTOR TPYGONPDOBOAOR IIDM BAASHHOM
CPOKEe MX CIHYyXOH WIM AONINOBEYHOCTH BIEMEHTOB NpK
SanaHHOR KX IreoMeTpPMM B HaMdonee OOMMX CAYYaAAX Me—
XaHUYECKOro ¥ TENIOBOrC HAarpyxeHuil.

llonoxeHus paspaloTaka ladopaTopue MeTOn0B
pacyera X KOHCTPYMPOBAHHA TPYCONPOBOAOR NOK PYKOBOZ~
CTBOM KaHZ.TeXH.HayK .4.KpacyruHa ¥ NMpefHASHAYEHH
ANA HAYUHO-MCCIEN OBATENBRCKMX M NPOEKTHHX OpraHM3aliul
10 CTPOUTENECTRY.

[lonokeH¥A COCTABMIX KaHA.(u3:-MaT.HayK b,H.3a-
BORYMHCKMHE M cr.MHX.J.A.ConOBRERA.

SaMEeyaHuAa U nge,gnm:enm NPpOCKHM HANPABAATH IO
azpecy: Mockea, 105058, Oxpyxuo#t npoeax, I9, BHUUCT.

@ BCeCcon3Bnil HaYYHO-KCCAEeZOBaTENBCKUK MHCTHTYT IO CTDOK-
TEJABCTBY MArMCTpPAJBHEX TpPyGonporozoB (BHWIACT), Ivsu
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RHAKUCT 1 OCHOBHHE NONOXEHMUSA i P 359-79

rpacyeTa MATHMCTPANBHHX TPYOONDPOBO— |
(AO0B HA INPOYHOCTH 10 TEOPUM IIpe —
1AGJABHEX TIDOUECCOB NMPOCTOr'0 HAIrDY-
i KCHMA i

BBEONEHWUE

HOpMH NPOGKTUPOBAHHA TPYCONPORONOR PErNAMEHTHPYOT BEIKYU~
HY OCHOBHHX I'e@OMETDHRUECKMX PABMEDOB WIBNEHTOB TPYOONpPoBOAS
(Tpy6, KOMIEHCATOPOB, COEGNMHATENBHHX XeTanell, CalnacTHpoOBOY -
HHX yCTPORCTB) IO 3HAYEHMN pPAGOYEro AABieBEMs, TeMIepaTypPHHX
epenazgos B CUCTOME, KATEI'OPMM YUYACTKOB IPORASZKK M T.0.,
ONpEReNAOMMX NPOYHOCT D ¥ MOTANNOGMKOCTEH KORCTPYKUMA., Paspen 8
CHull TI-45-75 "Pacyer TpySonpoBoAoB HA NPOYHOCTE H YCTONYMBOCTEM
ANR PAZA CIyuaeB He NO3BOJNAET OLHOBHAUHO BHOPATH paskepH Ble-
MEHTOB. UTO CBABAHO C TeM, 4TO TOIMMHA CTEHEM TDPYyGOHPOBOZA IO
Gopuynam (I3), (I4) CHull JI-45~75 saBMCHT OT OCEBHX HANPHKEHUi,
BENUYMHY KOTOPHX ANA HEKOTOPHX KOHCTPYKUME onpefenuTs OJHO-
3HAYHO He yzaerTcA.

lleppas yacTs HepaseHCTBa (I15) CHull I—45-75 cxkaukooGpasHo
M3MEHAETCH HA BEIHMYUHY 7-502 npu an.N = 0., 3TOT CKAYOK AB -
JA6TCA TOJBKO CHAEefCTEHEM PHOPAHHOM ANNPOKC UMALvM.

CoorHomenne (20) CHull [I~45-75 aBNAercdA HeTOYHHM, TAK KaK
He HaJaraeT Oor'PaHMYyeHMit HA OTpUIATEeNhHHE NPOZONBHHE HANPAKE -
HUA, XOTA 9Ta NPOBEPKA ¥ BRereHa ZJIA ¥X Or'PAHUNUEHMA.

KpoMe 8TOro, OTCYTCTBYeT OTBET H& OCHOEHOY EONPOC =— O AOJI-
I'OBEYHOCTH TPYOONPOBOZOB, 33ANDOEKTHPOBAHHRX B COOTBETCTEMNK C
BTUM L OKYMEHTOM,

TaxuM oOpasSoM, METOZMKA pacyeTa TPYOONPOROZLOR HA NPOYHOCTSH,
nanoxeHHas B CHull [I=45-75, npeznoanaraer e€c pajbHeniee COBEPHEH~
CTBOBAaHUE.,
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BHezpeHH JnadopaTo— ; JTBepxzeHH BhvuCTowm Pa3paCoTaHH
puen herozor pacye- ; I7 Hoas IX79 r. i Bl.epBHE
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HUA TPYyOONPOBOZOB |




Paapaforagiuif MeTQf pacuera HAa INPOYHOCTE BIEMEETOB Tpy-—
COIIPOBOZ OB NOBBOIAET ONSHATE: ONACHOCTH HaMOonee OCKKX BHAOB
KX MEBXAHHYECKOro M TeIUIOBOI'0 EarpyxeHuil, 9Tor MeTox GABNDY-
€YCA HA TeOopHH NPELEeABbHHX NPOUBCCOR HArPYXEHMH, ABIAADHERCH
pasBuTHeM nocTyaarTa ALA UABDEMHA 0 CymecTBOBAHME (YHEUMOBAN S~
HOR BaBMC MMOCTH MEXZY TOH30DAMM NOBpPexzCHME M HanpsxeHxit.

PesyasTaTH TEODME NDPETelrHKY NPOHBCCOE NPOCTOI0 HATpyxe-
HMA COI'ZACYOTCH C JAHHHMK BKCNODMMEGHTOB N0 NMKIMYOCKOR Npoq -
HOCTH BIEMeHTOB NPH ACHMMETDHYHOM ORHOOCHOM Harpyxesux (o
PE&PMOHNYBOCKOI0 HATPYXEHMA BINOTH A0 HAI'DYXEHHMA B YCIOBMAX NOA~
3YYOCTM) M QXHOBPEMEHHOM MBI'MOE C KPYYCHMNEM,

BHOOD OCHOBHHX MOYAHNYECKUX NAPDAMETPOB KPHTEPUA NPOYKOC-
T NPR NepeMeHHOM HATPYXGHME npoBezeH HA OCHOBE OCOOKEHKS M
CHCTOMATHIAUAM HKCHEPMMEHTANBHHX AQHHHX NO KKEANYOCKOH NPOYKEO~
CTH CBADHHX COSAMHEHNH, ONyOHMXOBAENWX B ANTEparyps (CM.CIN -
COK PeKOMeHZyeMol ZAMTOpaRTYPH),

JTOYHSHHMR NOAXON K PeNeHND BAAAYM O HANpAXeEMO-3edopMu—
POBAHHOM COCTOAMMM H NPOYHOCTH TPYO NOSBOIMA CZBAATH BHBOX O
TOM, Y70 NDPN BHOOPE TOMRMMHM CTEHKM TDPYOM He CIefyeT YUMTHBATE
KOMINOHSH?TY HanpAxeHHO-ZedOPMEPOBAHHOIO COCTOABMA EBAOAR OCH B
cayyae, oCIM YABOGHHOE 0OCeBOoe "TeMIeparypHoe HanpaxeHue™ ZaITlEi
MeHBNE DaCyYEeTHOro conporumneMsa R; (n.3.2).

Pacyer noxasnuBaeT, 4TO TOAKMHA CTEHKM TPYC MATHCTpPANBHHX
TPYOONDOBOZ OB NPAKTHYECKM HEe B33BACMT Of TEMIepPATYDPH BaMHKAHNMA
YUSCTKOB NPH MX CTPOHTEIBCTEE (B NPEANONOXGHEMM, YTO TEMIepaTy-
pa TPAaECHODPTMPYEMOr'o NPOAYKTa He npemumaer 65°C).

l. OBUIME TMONMOXEHUA

I.I., Paccumarpupaercsa npocroe EarpyxeHNe OCHOBHHX SIEMEH-
TOB TPYOONDPOBOZOB, MATEMATHYOCKN ONNCHBAEMOS (YHKUMAMK OTI'DaHN~
YEHHOR BapMAUMH B TAKOM BMZ6:

6:=6£f(t) (1 =12), (1)
K, ‘
rze £(t) =%, +“Z,' Fx ST (W T+ Py); (2)
6, & 0, - MAKCHMAJBHHE BHAYGHMA I'IABHHX HANpAxeHMil
COOTBE2CTBEHHO,



[.2, MaxCHMANBHHE BHAYEHMy I'AABHHX HANDAXCHUR onpegeas-

DICA N0 QopMyAaM:
7

_ = eVt VG -G uT?

57—--};"(5?+62)+E' (5] 52) -f,l_g-,& ’
- = Fy/iz= = =2

62":“2“(6"?‘52)"“?‘/(6’"62)2'7"462,

7 3] 7 = MAKCMMANBHHG BHAYGHNA XOMBIOBHX N OCEBHX HO-
MUHRJBHHX HAIDAKCGHHE COOTBOTCTBSHEO;

iyl

T = MAKCEMAABEH® SHAYGMMA KACATSABHNX HANpAxexi
CaMOXOMUIESHCAII MK,

Hoft HOMENANBENME HANPAKGHMAME NOHEMAGTCH CYMMA OOKEX MEM—
OPAHENX M OGMMX MSI'HCEHX HANDRXSHMR B aXeMgETAX PPYyOONPOBOZA.
Ip oroM OOWHe MOMOPAHNHE HANDAXGHMS DPABHH CPEAHEMY 1O COYSHMD
SHAYGHND RODMANBHHX HAnpaxesmk., OO0mue MBIrMOHHE HANPAXGHMA H6
ABAADYCH CAMOYPABHOBSNGHHENME IO CEYSGHMND SIGMEHTa M ONpeAesIdan?™
BOANYMNY OONEr'0 KSImOaDEero MoMeHTa PN DABGHCERE RYID OO0Heil
CHIM,

1.5, Harpyseu 2 BogAeRCTBHA HA BIEMEHETH TPYCGOUDOBOXR B
Npogecce oo MoHTAXA M SRCIOAyATANMM Clexyer NDHHNMATH COrXac-
Ho raasaM CHull [I-6-74 "HopMu npoex?upoBaHMf. Harpysku X Bos -
aekcrBRA™ u CHull [1-45-75 "Hopuu npoekTHMpPOBAHKHR, MArMCTpaJAbLHHE
TpySonpoBoaN™.

e 6

2. OCHOBHbIE COOTHOLUEHUA TEOPUU NMPEREMNBbHbIX

NMPOLIECCOB HATIPYXEHUS
MATUCTPATITbHbIX TPYBOMPOBOAOB

2.,1. llpepenssoe HarpyxeHue SIGMEHTOB TPYOOHPORBOZA ONMCH~
BASTCH CAGAYDEHMMM COOTHOMEH HAMM:
npg | 6,] 2|6,

6,1 Fla, B)=Ri(t), a=—, 6 #0, (3)
mpr | 6,] <|6,]

& .
6,1F (0, B)=R;(t), a==1,6,#0 <i=]2>,

TAS F () 62
F(ap) *F’(&-—E— , F(@)=(1-a?) n?+d; (4)
r +2)° Iz 3 .
fé(aﬂ)-[ﬂﬂ-))?mﬁa(i-/?z)]2+ %—7;){7—-0()2/72(/%2) Zf?ﬁ_’



925;75 0(2 /1/ /

R(t) ( ¢ ) paCYeTHEHE CONpPOTNBAEHNA N0 Hecyme#t cro-
/ COGHOCTH K AOCTNXGHHD NOB8DXHOCTH TOKy-

YOCTN NDN NGPEMEHNOM HATDYXeHHM COO0TBET-
CTBEHNO.

Koappunuess [ xapaxrepNsyeT OTHONGHM® NPOYHOCTH CTAIM
NP OZHOOCHOM M ZBYXOCHOM NGPEMEHHOM HArDYKeHMM ¥ Pases

p 26m - 5-?

. 76, - 6%

rAe 6., , 62, <~ NpouACCTH NPM OAEOOCHOM ¥ ABYXOCHOM Tap-
MONHYOCKOM HATDYKEGHUH COOTBETCTBEHHO.
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Ha puc.l npuBefeHa 3aBHCHMOCTE F’-“-‘P(O\’,ﬁ)

IPYM HEKO—
TOPHX 3HAYEHMUAX ﬁ
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2.2, PacyeTHHe CONPOTNRIGHNR CTAIN Ri ONpeXeldsinTCH

o QopMyxne
R = Riy M
L Ki

TH /?z y — HODMATBHHe CONPOTHBJIEHMA N0 Hecymel
, r CIOCOCHOCTE K AOCTUXGHMD NOB&DPXHOCTH
TEKYUYOCTH COOTBETCTBEHHO;

k, ; K 2 - KOadPUINeHTH OE30NACHOCTM NO HANpAxe-
HMAM NDH ROCTMKCHMM HeCymeR crnocoOHO-
CYH K TEKYYOOTH COOTBOTCTBERHO,

m, , M, = roediUUueHTH YCIOBWHA DRGOTH N0 Hecymel
CHOCOCBROCTE M TERKYyYecTH COOTBETCTBEH~-

HO.,

o3, HOpDMATHBHHE CONDOTHBIGHUA NPH NEePEMEHHOM HATDYKEHMH
HAXOAAT N0 B3aBACKMOCTH

i o X ULl Wy |\ A
z‘?éwﬁ =foFrn +H2_f; F R ( al 7, )5’0.5‘( ZJTZJ/N +¢H)<’£ 266)

/ 7,

TxRe /?, ) /?2 ,, ~— HODMATHBEHE CONPOTNBIEHMS DU CTATHYe-
: ; CKOM HAT'DYXEGHMM 32JeMEeHTa N0 Hecymel

CIIOCOOHOCTH B TEKYYECTH COOTEETCTBEHHO,

l
R}f} } R(f%j -~ HODMATHMBHHE COIPOTKBIGHMA IIPH I'a PMOHK-
YSCKOM HATPYXEHMM pJieMeETa I LMKJIa—
MM N0 Hecymel CIHOCOCHOCTH M TEKyd4eCTH

COOTBETCTBEHHO;

N ~ YUACJAO LMKIOB IO Hecymefl yacToTe, MNpAYEM
N =1coorBEeTCTBYET CTATUYEC KOM npoy-

HOCTH,

<i=]2>, (5)

Tae K

2.4, HopuaruBEOE CONDOTHRIEHHME R(” onpeAensieTCs IO
fopuyne

/?(‘Sﬂ :(RJ?H _P;H)()p/ (I;kt)% ('Z-.'\/!(U)-ﬁ% (ﬁzﬂi ‘Z); (7)
rne

G, =min(p;, 1)) ¢, =min(y, 1); ¢,=men( *;/PM} 8)

T

o* =] __(_z_]) L9n,
] kt ]{t Eg/—’%; )
04 3 (10)

(P2=kc‘(kc‘]) f /V: ,
¢ N



Po L ’, £
P¥ =pR72 _9_’.‘.’.2 —q g Ny .
.NG' ?Ng
ks = reopermueckuit xosdfuuMeET KOENGHTPALMNM Ham-

pAxeHuft 5
Ny, N,,N, Ny GasoBde wicia nuxuoB HATDyXenNs;

g - %OoB(ININGHT, xapaXTepNsypmMi COCTOHHNE
NOBOPXHOCTN SASMOHTa.

K.~ sddeRTEEEMR XOSQYNUNGHT KOHUGHTPENNM OCTEYOY -
HMX Hanpaxesui.

9XOCH ¥ B ARNEHCHNEM OCOBEAUGEMe 2 =/77[/7 (I, {/) osHaua-
©T, WTO BOJMYMHA S BuHOKpaerCs MeHpEOR XP ZBYX BeINwHE 7 X y
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Puc.2. BaBHCHMOCT: RU.L (X  ana cranu Cr.60/45 npu Me-
XaHM4ecKo! o0padoTKe NoBepxHocTH, KpuBHe I, 2 M 3 cOOTBEY-

CTBYWT CHGAyDEMM 3HaueHuraM M. : I,0; I,5; 2,0.

CIyIOmHHE JIMHUM — OCHOBHEOR MeTald TPy6 ¥ COSjUEMTENLHHX zneTa-
lel; NYyHKTHPHHE — CBApHHE CoexMHeHuMA, M - LURKIMYECKAR Npou-
HOCTB TPyG,CBAPEHHHX nog cuoeM guoca,no AIN24I3; e - yur-

JINYeCKana NPOUYHOCT® TPyO, GB%EFHHHX BHCOKOYACTOTHHM HarpeBoM,

5 1{s N 2413.



S UpEMEpa BA DNC. 2 X 5 OPOACTABAGHA B33UMOCHENZSE
R "~ fgl‘ ANA PABAMYHHX BEEMEHTOB TPYOONPOBOAOB N3 CTALM
Cw.60/45, XapaxTepusyeMuX Xospjuumesvamk Kk, X K, ©UpE
PasAKYEOM COCTOAHMM NMOBSPXHOCTH ~ NOCKAS oGTOYKRK, IIOCJIEe NpO—
KaTxi M B YCXOBNAX xopposux (cu.coorHomenud (7) - (I1) ).

10 20 20t 2xf att! gxd 2t
55&., LuKAb!

Puc.,5. 38BUCHMOCTEH RIT ~ 59«13 aag crank Cr.60/45, no-

BEPXHOCTD [0CKE HNPOKATKM. HpuBHe 1,2 M 3 COOTE6XICTHYDT CAGAY~
DWRM 3HAYOHHAM ts 1,0; 1,5; 2,0, CnOouwsNe JMHEM ~ OCHOBHORN
MOT8AA TPYC H COGAMEMTOJBEHX Z6TAloR; NVHEKTHpPHHE — CBApDHHE CO-
OJMHGHNA; WYDHX-NYHKTMD — B YCIZOBMAX KODpPO3AN.
¥ ~- [MRIMYECKANR NDOYHOCTH
Tpy0, CBaPGHHHX NOX cXoeM ¢mpca,no  JAIN 2413; ® — HKIKM-
YyeCKafd NPOYEOCTH TPy0, CBADSHHEHX BHCOKOYACTOTHHM HATDEBOM ,
no JIIN2413.

2.5. HopuaTHBHOE COIPOTHBIEHHE fi’m ONpeRenfeTca IO
dopuyne

RNz) =min(p,(z) 7} ), 12)



a a NZ {
ras (pﬂ(!z)-ﬁa[(ﬁc”“ﬁ%ﬂ)/?f*'a/ /Va *AZ:}/ ggﬁ/ﬂ ) (13)

Sxecs xoabpaament K, paped OTHONGEMD LNKINYECKOTO
NpegeXa TOKYYECTN X NPEAONY BREOCANMBOCTN CTAXH.

50 ” R
- | I

10 oxfp' 2«10t 2x1  2xm'  2xtw0®  2xi0® 2xq0”
Bg X, UUKAB]

Puc,.4. SaBUCUMOCTE /?(z’ ~ QI ana craim Cr.60/45 npu Mexa-

HMYeCKkOoN 0OpalOOTKE NOBEDXHOCTM. KpMBME 1,2 M 3 COOTEGTCTBYNT

CASLYORMM 8HaeHMAM K¢ ¢ I,0; 1,55 2,0. COAORHMG AMEMH -

OCHOBNON M6281X TPYO N COOANHMTOIBMMX ZoTAXoK; HYHKTMDHNGO -
CBEpHNE COOAMHENNS

Iad npusepa Ha PRC.4 H 5 NPeACTARIEHA B3AaHMOCBASE
/?m N fgl‘ RJIA HEKOTODHX BJI6MEeHTOB TPYOONpPOBOZA M3 CTa-
nu Cr.60/45, xapaxTepusyeMux snavenusue k., u Kk, , mps
TPeX COCTOAHMAX NMOBEPXKOCTH — Nocie O0TOUKM, Ioclle NPOXAaTKH
M B YCIOBMAX KOPPO3KH (CM.CoorHomenms (I2) ~ (I3) ).

2,6. PBRKOKEHAYOTCA caepyompe 3HAYEHMs O3B0BHX YHCEd LHu-
knoB: Ny =2 x I0° uuwios, Ny =2 x 10 uurRKOB;

Npo=2 X 104 UMKIOB,; NJ = 2 x 107 LIMKIO0B,

10



Kosjdiiuesr (I paBeR &4 EPC/HH? AAA BAGMEHTA C MOBEp-
XHOCTED NOCJH6 NPDOXATKN MIM mMTaMIOBKM K IO xrc/uuz AAA BAGMOH~
T4, NOBGPXHOCTEF KOTOPOI'0 NOABGBPI'HYTA MeXaHMYeckol#f oOpalsorxe.

Anf BAeMeHTa&, NOBOPXHOCTE KOTODPOr0 HAXOANTCH B YCHXOBMAX
KOPposuM, cxeayer Bompars ( =0, N, = N3 =1,

[ipx 8TOM pacyerHHE 3HAYGHMA I'éOMETPHYOCKHX PABMEDOB sie—
MEHTA CJHAe7yO6T YBGINUMTE HA BOANUMHY XODPO3MOHHOI'O CXOA 33 CDOX
CAYXOH TPYOONPOROAA.

50 p——— * —_—
b St S
N \
% S f
: N
= \
Sl /1 | SR E— B NN L]
e . \
. H\ 1
1t « | . 2
=, 0%
I=:—3
0L T q - 3 * 8 73
1,0 axip'  2xf0% _ zx10°  2xp"  2x0®  2x0°  2x{0

8?:1: , UUKABI

PHc.5. 3aBUCHMOCTE RZ) ~ tgx rug cranu Cr,60/45, nmomepx-—

HOCTH nocnﬁ npoxatKu, KpuBHe 1,2 M 3 COOTEGTCTBYNT CIGAYDIMM
aHayeRuaAM Kt $ I,05 1,55 2,0. CoIOuHNE JMHMM - OCHOBHOR ME—
Tana Tpyo0 N COSAMHNTOALENX Zoragel; NYHKTHDHHe — CBA&DHME CO6—
ZMHOHMA, HTYPUX-[IYHKETMD ~ B YCAOBHEAX KOPPO3KM

Koajgauuenr K, pasen 0,35 gns CBapHHX CoOejMHEHMH
(nonepevyHoe WiK NPOLONBHOE CTHKOBHE CoefMHEeHMA) M I - AAf sie-
MEHTOR (€3 CBApHOr'0 MBAa.

JHAYeHHEe KosjgHUMeHTa K, Nexur B uHTepmane (0,6-0,7).

I



2.7, Coornomerns (3-13) nossoasnt ONpexeAMTH XOAT'OBEY -
HOCT) 5IeMeHTOB TPYOONDOBOAOB IPM B38AAHHOR MX I'eOMETPAN HAKX
pasMepPH SBAGMEHTOB IPN B3AaHEOR ZOAIOBEUHOCTN NOX AGHCTBHEM MO-

X8HHYOCKOTO M TENACBOr0 HATDYXGHEMSA B YCAOBMAX MOHTAXA X HKXC -
AyaTai .

2.8. KoaspdunmeHr samaca no ZOArOBEYHOCTN D&BeN D, 7.6.
KN = 5,

2,9. Kospguumenrs K., mM, ® K, , /7, nexecoo6pasko
CBA3ATH MEXAY COOOH TaxuM oOpasoM, YTOOH zAH O8SOBHX CTazel,
NIPDMMEHAEMHX B OTPACHAM, NPMOARKEHHO BHIONHANOCH PABGHCTEO

R ;= K, ALA HODMATMBHOI'O CPOKA CIYXOH TPYGONpOBOAA.

3. ONPEAENEHUE TOJUIAHbI CTEHOK TPYb
U COEAUMHUTENDBbHbIX LETANEA

3.1, Tonmuyy CYEHKH TPYC K COEAMHMYeNBHHX zeraneR BuOMpa-
DY Golbmell U3 ABYX BHAYeHMM 6‘1 K (?z ;s Tel4s

d =maz(d, ,4,). (14)

SHAYEHMA d] u 62 ABAANYCH POMOHMAMM TAXMX YPAaBHOHNA:

npu o) <1
6,F(a,)=R; ;

(I5)
mpu ol > |
0']'|C*|'F(alrﬂ)=i?i <i=]2>,
-1)a TE 6
A8 a==£;.5k+(7-—k)//,- t (7% Z,a ¥ el
o, = ”2h~ zi 7

P ~ HopMATMBHOE 3HivenNe ZaBNeHHA B TPYOONPOBOAE:
¢ - paguyC CpPenMHHOR NOBEPXHOCTH TPyOH,
/1l - XKOoD({GHIMEeHT NHeperpysKu;

12



[ 1,1 ( R ) / <I=]2>,

L=ty [] -Bz24)} 1=/

Ei £ Ry Kin / S (17)
.

41'1- /j{‘:z,z; ) H, =0;5) JUZHH;JJ

k = xopdfMllMeHT, XAapaxTepPMsyOMMil CreneH» CTeCHEHMSA
ggo?gnﬂgﬂ AePOPMAIIME M NMBMEHAOMMUCH B MHTEDBA-
”

7,7, - xosdpunmer?y, mpameguynue BAMAHKE TecMerPN~-
! YeCKOro OuepPaHNs TPY6 N COSANHNTEABLHHY Xeralelt
H& MX HECYMyD CHOCOOHOCTH M H8 ZOCTEXEHNE NoBepX—
HOCTN Texydecru (npxnoxesme 1);

¢ ~ OTHOCHTEIBEOS CYX8HME NONePOYBOro CeueHms o0pas-
8 NP PABPYNEHMN B YCIOBMAX MOHOTOHHOI'O DacTs-

KGHUA;

g, ,qz ~ ROPIUUBEeRTH GeB0NacHOCTH 0 PR Z0CTH~
XOHHMM HeCymeR CHOCOOHOCTR M TEKyyeCTM COoOTBET~
CTBEHHO,

£ = wMopyars ynpyrocTR Marepuana HACMOHTA

T - TeuMneparypHuf nepensx, *.e. PABHOCTH MExAY Cpep-
HUMM BeNXYMHIAMM HECNAYATALMOHEON TeMlepaTyp
CTEHKN N TeMNepaTypH BaMHKRHMA TDYOONDPOBOAA,NpR-
AMMAaeMHR NONOXNTYONBHMM INDM Harpepe M OTpPMUATENH-
HHM TP OXXAXASHMN,

3.2. lipn T = 0 coornomenne (15) Moxer Our: SANNCAHO B Ta-
XOM BuZe:

§: = ’Z’Zz'/””(fm*(’“’f)ﬂi,ﬂ) RYiP?
T ~

<yi=[2>:
R; R; (18)

Ipg T # O TonMMEY CTEHKM ONpezeinnt N0 CleAyLHEel 3aBHCHMO-
CTK:

§. _ ipe -
AEPTFTIT P (19)
r'Aé &  HAXOAMTCH KAK pemeHMe ypaBHeHMiU

_ & .

zF (a(z),B) = AT ja(z)l<T,
np (20)
. 1 ople Ay

s a(x)F(d(ﬂ ;ﬂ) ani’ (T} >1

T



K~T
I

Ana TPYOHHX cranedl M pealpHHX TeMleparTypHHX Nepenazos B
MAI'MCTPANBHHX TDYyCOONPORORAX

<p=]2>.

rae X (I);'-‘!Zf/( ”‘{]“k}//&' T

Ri>2a|TIE,  <i=]2>. (1)

Torxa coordomedus (20) umenT TaKoe NPUCHMXEHHOE PEUECEMS:

I~R:[aTE; .
C y4yerowm aroro saBucumocts (I4) m (I9) npeoGpasynTCf K
By

npe (22)

T

A
rze

A =R (P,,f?z).
CoorTHomerue (22) ABIAETCA OCHOBHEM JJIA ONpeyeneHMs T oMM~
HH CTeHOK Tpyol.

Takum 0CpasoM, NDH BHNONBEHMH yCAoBMA (2I1) TouLuHA CTER-
KM TPyO He 3aBUCHT OT OCEBNX HOMMHAJBHHX HANpsikeHu#d, T.e&. OT
PaBHOCTH MEeXAy SKCIJyaTaLMOHHOR TeMnepaTypod CTEHKHM M TeMIepa-
TYPOX BaMHKaHHKA TpyOCoINpoBOzAa.

BinfiHMe DEXKMOB HAU'DYKEHMA U COCTORHHA NOBEPXHOCTH BJEMEH-
TOB MAr'MCTPAJNBHOI'O TPYOONpPOBOZA HA BEJHUYKHHY TOJIMH BX CTEHOK
[TOKAB4AHO B NPDUWIOLEHUN 2.

3.3. B oCuem cayyae (Za,T{Ei>Ri ) BHOOD TONMMH
CTEHOK TDPYO M COeAMHMTEeJBbHNX zeTalel npou3BOAAT MO COOTHOHE-
HusM (I4), (I9), (20).

KoadfuumedT A  BHOUpPaeTCHA DABHHM:

K={ - paA NpAMOIRMHEMHNX YyYACTKOB IOZBEMHHX TPYyOONDO—
BOZOB, YJAOXEHHNX B NJOTHHX TIpPyHTAX, B TOM YWUCie ANA MNOA3EMHON
YaCTH OOCBA3OUYHNX TPYyCONPOBOAOR KOMIPECCODPHHX CTaHlu#k, rpede -
HOK MHOT'OHMTOUHNX [N€PEeXOAOB, OOBA30K KPAHOBHX YCTPOLCTB M y¥3-—
JIOB IiyCKA-IIpHEeMaA OYMCTHHX YCTPOUCTE,

K ={/ 25 - nNnA yYyacTKOB Haf3eMHHX GECKOMIEHCATOPHHX TPy-
OONPOBOLOR, B TOk YHNCIEe H3aN3eMHO# YACTH OOBA3OUHHX TPyOONpPO-
BOZOB KOMNPECCODHHX CTAaHUK,

I4



K = 0,5 - ZAA YYaCTKOB IOZSEMHHX TPYOONDOBOZOB, YUOKEH —
ERX B CAACHX TPYHTAX, M YYACTKOB NOZSEMHHX TPYyOONPOBOXOB C
KOMIEHCATOPaAME, YIOKSHHHX B IJNOTHHX I'PYHTaX;

K = 0,75 — AnA HagBeMHHX TPYOONPOBOZOB C KOMN@HCATOPAMM
E YyYECTKOB INOA3EMHNX TPYGCOHNPOBOZOB, NPOKNSAHBAGMIX B OGBOAHEH-
HOA ¥ 8a00NOYEHHON MOCTHOCTH;

K =1 - zaa yuacTro® TPYCONpPOBOZOB C 3arNymKo# nMpu orcyT-
CTBHMK CONPOTHBAGHHNS NPOXONEHHM IepDeMeleHMAM.



NPUNOXEHUS



[Ilpunoxenne 1

HEKOTOPKE 3HAYEHMA KOSQQUUWEHTOB ©OPMh
A TPYE # COERAMHMTEIBHHX ZAETANEX

flna *py0 ¥ saraymex rosdPuUMEHTH //, 4 //, DaBHM l.
Ans TPOMHEKOB 3HAYEHHE KOBHPHUMEHTOB 7/ , HAXOUAT IO

PECYERY, & 7 , ONPeRENAnT IO fopuyne
- P
95(0Y - 07 )+724,

rse (, ~ TONNEER CTEHKH OTBETBIECHMH.

2

T
- _

~

(1)

7

1 4 /

A

!/' " a4,

0 02 04 06 08 1l el
H

3aBMCHMMOCTE KoadfuuMeHRTa //; 0T OTHOWEHHA HADYKHOIO ZMA-

MeTpa OTBEeTBIeHMA TpoMHMKA K Hap:fIHOﬂyng METDPY €ro Maru-
CTPANbHOR YACTH v/l DM

I - 712 cBapHHX TPOHHMKOB 0e8 YCHIMBAOWMX HAKIAAOK, 2 — ZIA
TPOMHUKOB C YCHIMBAOMMMM HAKNAZKAMU: 5 — ANA HNTAMIIOBEHHHX K
[TAMIIOCBAPHHX TPOMEHMKOB

I3



————— e
S8mavemns 7,/ 2 ; BuaveENs 7,
I I,3
I,5 1,15
2,0 n Qoxee 1,0

s 0OTBOXOB BENMYMHH // ; TPHMBOXEHH B TalOnuie, a sHave-
EHA Kosddunmexra /7 o ONPEREAANT NO COOTHONBHMD

227

7, waﬁ(u }?L-) (2)
7

rpe A 1 = DaARyC eHTPSXBHOR OCHM OTBOZA;

7 - BapyxHuR ZHaMeYD OTBOAA.

Jnsi EONKYECKOrO MEDEXOAHOrO yyacTea /7, =/ 8 BeIMWMHy
koppPRIueETa /] , onpeaslan? no ¢opuyue

/

rre J‘ - YI'OX KOHYCHOCTH, DaBHHU NONOBHHE YI'Aa KOHyCAa
PN BEpHHHSE,



[ipwioxeHke 2
OIIPEAKLAEHNE T'EOMETPUAM HEKQTOPHX BSJEMEHTOB
MATHCTPAIBHOI0 TPYBOINPOBOJA NOA JIEACTBUEM
SKCIAYAT AUMOHHOT'O HATPYAEHHA 3AZAHHOR
NOATOBEYHOCTH

PaccMOTpEM yYaACTOX MATHCTDANBHOI'0 TPYGOIPOBOXA, MBIOT OB~
HeHHOT'O M3 TPyl Cr.60/45,

lipeanonaraerca, YTO BHYTpDeHHEe j8BneHMe B Tpydonposope
WBMEHAGTCH MO BAKOEY T =J, f(t) , TAae f(t) mpeR -
CTABIABICH BABUCHMOCTED (2).

SpayeHNA KosDPHINEHT OB f x CoorHomeHEA (2) AAA NATM pe-

KMMOB FATPYRGHNR B g, = 5 <X o  1pK K= 1,2,3,4 A8Hs
B rada I, W,

Taconuua I

Houep pe-; SEaueRNA x0aQPAUHEHTOB HATPYREHMA f

emngilas o A S S S S S
rpyxeEus fp o f; | fz i fa 1 fu

I 0’5 0'5 - - -

2 0,5 0,4 0,1 - -

3 0,5 0,35 0,1 0,5 -

4 0,5 0,32 0,1 0,05 0,03

5 0,2 0,2 0,2 0,2 0,2

KoZAxyeCTBO LHKIOB SKCINYATALKOHHOI'O HAarpy-
Xeuma Ty
- - I, =5x10°1,=5x10° I; =5x10* I, =5x10°

B raln.Z nNpepCTaBleHH BEAYEHHMA HOPMATHBHHX COIDPOTHBIGHKI

Riy " KRy AAR NATH DeXuMOB HATPYXEHEA M TPEX COCTOARHM

NOBEPXHOCTH Tpydonporoza — HeoOpaloraHHOMR, INocie umexaHMueCKolt

OCpa0OTKM H B YCHOBUAX KOPPOSKH. [lOKA3aHO CYRECTBEHHOE BAMAHME

pexMMa HArpyxeHMs HA BENMUYMHY HOPMATHBHHX CONPOTHBIEHUMH.

OTHOCHTENBHOe SHAUGHKE TOJNMHHH creﬁuuz paBHOE OTHOMEHKD

3HAYGHUH TONMKH MO BABHCKMOCTH 0 [ = %— M N0 33aBUCHMO~

l
21



O nn;: pZ -
CTH dﬂi — ;Z;;f <i=12> (no cTaTuyeCKoff NPOYHOCTH),
L R

T.8. — __1_ , TaKKke CYymeCTBEHHO 38BMCHT OT DEXEMA HA-
IrpyXeHus K COCTOHHUA NOBEPXHOCTH rpyGonposoga (raci.2), OpM -
yeM HeCKOIBKO OOoNbples BIMAHKE OOHADYXMBAEGTCH IO BTOPOMY Ilipe -
AQIBHOMY COCTOSHHMD — NOCTHKEHMD NOBEPXHOCTH TEKYYeCTHK.

Tadnunga 2
Cocronsue ;Houmep ;SEavenns roaddHH- : ' ; :
[NOBEPXHO~ ;DOXMME;  L{MEHTOB : , , =d1 , dz
CTH CTH - {(HAQIrpye -——'——-!---—---r--—-—-—--— N | e v
KOBOrO :xeﬂnbfri | K a5 : 7 | ﬁ%”'i I : d,
COGAMHEHHMA | t e IRI'G/HMZ i i .
O6pa o~ I »8,3 40,0 1,0 I,I
TaHHAA 2 57,3 39,3 I, I I,I
3 I 0,35 I0 6,4 38,6 I,I 1,2
4 >4 37,93 I,I 1,2
5 4o,6 28,4 L1,3 1,6
HeoGpaGo~ I 27,5 32,4 1,0 I,I
TanHas 2 >6,4 38,6 I,I 1,2
3 I,3 0,35 4 >, 37,8 1,1 1,2
4 >3,6 37,1 I, I I,2
5 41,4 co,4 I,5 1,7
HeoGpaGo- I 43,6 35,0 I,2 1I,3
TaHHAA B o
YCIIOBRAX 2 48,9 35,2 1,2 1,3
KODDOBHHK 3 I, 0,35 0 48,0 34,5 I,3 I,3
4 47,2 33,9 I,3 1,3
5 2,8 22,3 1,8 2,0

ol
P
L

Tagum oGpasox, pa3padoTaHHas METOLUKA IO3BONAET ONMpeze-
JUTE BIAMAHUE DEXUMOB HAIDYXEHHsd M COCTOAHUA INOBEPXHOCTH MArM-—
CTPDAZIBHHX TPYOONPOEQZOB HA BEJHUMHY HOMWHANBHOA TOINLHUHH CTE -
HOK TPY0 M COEAMHUTEIBHKX ZeTanei, KCIKM 3TO BJAMAHME YY4THBAET-
CH KO3QGHIMeHTOR yCaoBUE pPaGOTH, TO 3TOT KO3¢GL.4lMeHT Npuolpe -
TaeT ONpefeNeHHby C/i3UYECKHE CMHCI,
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