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Mpeaucnoeue

Lian« 11 NpMHLKAEL CTAHOapTHaau9Md 8 PoCcHickol Teaapalny YCTaHoBNEHL DeaepansHsm 3aKoHoM
oT 27 gekabpa 2002 r. Mg 184-03 «0 TEXHAYECKOM PEnyNEPOBaHKMKAY, 3 NPABUNE NPHMEHEHHA HAUWOHANbHBIX
cravgapToe Pocouickod Pegepayu — MICT P 1.0—2004 o« CTangaptiaauma s Pococuickof Pepepaumu. Do-
HOBHEIE NONESHNAD

CeegsHHA O CTAHOAPTE

1 PASPABOTAH OTEDRTHIM GKUMOHEPHBIM OBLWECTEOM ¢« HayYHO-MCCNeaoaaTensCrMil H KOHCTPYKTORC-
WM MHCTHTYT XAMAYECHoro MawrHocTpoenas {080 HAKMXFMMMALLY: 3akpeTeiM akUMoH2pHER OBWecTROM
cMeTpoxmn MukmEapusrs (380 NeTpoxdss MosmsEpudr ), OTEDBIMe M aEUHoHeDHbM 0DWecTBoM «Boepocouics
KW HAYYHO-WCCNBA0BATENECKMA H NPOSKTHO-HOHCTDYETOPCKWA WHCTUTYT HefTAHOID MalMHOCTPOEHNAD
(DAD BHWAHEDTEMALLY, ®epepansHod cnyBod No 2E0N0MM4EcEomy, TEXHOMOMMYECHIMY M aTOMHOMY Hag-

aopy (PocTexsanaop)

2 BHECEH TexHHM4acsMs KOMMTETOM NO CTaHaapTUaayun TK 260 « D8opy1opasue MMMHYeckos i Hedime-
razonepepabansEaoues s

3 ¥YTEEPW/EH W BBEOEH B QEWCTBVE Mpukazom GegepansHorg areHTCTRa no TEXHWYECKOMY pery-
NUPOBAHMID W KMETPONOMM oOT 27 aexabpa 2007 r. Ne 503-cT

4 B HacTOALEM CTAHIAPTE YYTEHEl CCHOBHEBIE HODMATHEHLIE NONOHEHWA CRNEQYIOWME MER0YHADOOHEL W
EBpONEACKKE cTangapToa: QuperkTras 9723 EC Esponeiickoro NapnamedTta ¥ CoaaTa oT 29 man 1997 r.no
cOnu#EeHWo 3aKoH00ATENLCTE TOCYOAPCTE-HUNEH0B, Kacaweaica obopyaosania, paboTamlaro nog Nasna-
Huen, EH 12445-3: 2002 « Cocyael, paboTanwme nog aasneHuen. Yacte 3. Pacdyers (EM 13445-3:2002 «Unfired
pressure vessel — Part 3: Designe)

5 BBEQEH EMNEFBLIE

Hrihopasayua of UIMENERLAX K HACMOALLEMY cmandapmy Myarnusyemch @ exesodn uIdasason M-
CHODMALILOHHOM YESISMens s HaLUOHGTEREE CMan0ammbis, & MEKCTT UAMaHaHLL U MOmDaaor — & 8WBMecitbD
LR0aEa8MEN LHHOPMALLOHHBIY YKaIamenay « HayuoHaMHeE cmandapmeis. B cayyas nepecmompa (2ama)
LAU OMMEHE! HECTMOALE2D cmaMdapma coomeememeapowies yeedomnesue Grdem onyinuKkoeans 8 exee-
CAYHO UITFEFEMOM URDODMaLUOHHOM Yiadamens «HayuoransHse cmakdapmbsis. CoNTeemomeyUan L=
HODMaELLA, YeedoumaHLIe U MEBKCM 83MELLE0McA Makke & UHDODMaLLIGHROL CUCmEme OBLLES0 MoNbI0Ea-
HUR — Ma ohuluansqos calime DedepansHoas a2eHMCIMEs No MEXHUHECKOMY DESVNUDIEEHIID U MempOIo-
2Uil @ cemu Mumeprem

& Cravpaptisdgeops, 2008

HacToAWMA CTAHAADT HE MOMET Bkl NONHOCTE MK YACTHYHO BOCNPOWABEAEH, THRAKKPORAH W DaCNpo-
CTpAHEH B KAYRCTER OWMLWANEHOND HaganuR Gea pazpelweHua DeqepansHoro areHTCTES N0 TEXHWSBCHIMY
PETYTNIADOBAHAK W METDOMOTMM
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5.2 2.3 PacyeT yspennaH4A 0TEEPCTHA C NOMOUWEK HEKNAQHOM KoMkeLa NPk HEoBXo0UMoCTIA ONpeneneHidR
NNoWwany aTore Konswa NPoBoaAT No fopayne

A = ﬁ {ﬂ.E(ﬂ'p o )8 = b8 =8 ~C)=fip (8 — 8 = )iy = fap (83 =€, - {-‘;1313}' (30}

roe A, = 5,8 = NNoWags HaKNa 0 0N KorbUa.

Ecnn s, > 25, T0 HAKNagHbI@ KONBLA PEKOMEHLYETCHA YCTAHABNWBATE CHAPYMA M MIHYTPK COCYOa AN
annapara, NpU4EM TONWKWHA HAPYWHON KONeLE NprHvMaaTea 0,55, BHyTpeHHaro — 0,55, + ¢

5.2.3 fonycraemos BHYTpeHHee HIGLITOMHOR gaBneHHa

fonyckasmos BHYTPEHHEE WAbLITO4HOE JEBNEHNE BEIYMCIIRINT N0 dopsyne

2Ky s — c)ea]
[o] = m‘-’- {31)

roe K;= 1 — Ona yuniHapudeck s 4 EosMdecsHx obedvaes;
K, =2 — ONA BeINYHNLIX JHAL.

fp {8 — €y = bop Bz + bap (5 — €5 — €5yl
+ L1s- o)

d, - Oy d+2c, @ hp ' (32)
1+ 05 -'Ip =+ My 7} E?_:u_

1

Vo= min i1

Ona opaneHoro WTyuepa B 3170l hopayne o = d,.
5.3 YyeT B3aMMHONO BNWAHMA OTEEPCTHR B COCYOAX M aNNapartax, HarpyHeHHbIX BHYTPEHHAM
OABNEHASM
Ecnin He BeInOnBeHo yCnoeue (23), To pacHeT Takuy BE3aMMORNHAIOLIMXY OTEEDCTHA [CM. pHCyHIM A2 WA 3
(NprnokeHre A)] BeINONHABTCA CNenyrHUMM 05paaon. BHIYANe DacCUHTRIBIDT YEDEMNEHWA ONA EEMO0M0 M3
ATHX OTESECTHA OTOENLHO B COOTESTCTEMW ¢ 5.2, 3aTaM NPOESDRSTCA O0CTATOUHOCTE YEDENMEHARA M DE e
MERDY OTBEPCTUAMM, 4NA Yers BEYHCNAKT QONyCKaeMoe JasneHne AnA Nepems4En No dopsyne

2Ky i(5 - chyp|o]
Pl=gem+o+z-av ' (33

i Bols—oohyt+iap 8 2 +hap (83 —Co— € ) e+ (8 —e0 g+ a0 80 + I (88 - ef —e 3
* Bls - c)
Zb D0 e B0 07 el b

rae V=min {1 (34)

[pi COBMBCTHOM YHDENNEHWA OBYX BIANMOBMMANLLAX OTBEDCTAA OBLLIAM HAKNANHSEM KONEBLOM [C81. pICy-
HOK A8 (npinoweding A )] koaEUUUeHT NOHKKEHAA NDOYHHOCTH BRHWCTRINT No hopMyne

1 Big (8] —Ga ot + g (87— Co D+ L 8 o+ 183 -6 — Ol bta + 5 (85 - 60 - 6 b3

Vamin 1 8i2 -~ c)
= a +dy d" +2c, p hp d"+2c” g hig ' (35)
Mo ) 08 +—2|'.'.| + 73 ﬁ_b +—EE. —m_‘.l.—b

rae L, = min{b; TN }

OnA oeansHOMD WTYUepa B opMynax (34yu (35)F=adind " =4d).

Ecnu ock ceapHoro wea obeyany (QHHILE) yaaneHa or HapysHex NoeepxHocTed oboumx wryyepos bones
YEM Ha TPH TONLMHE CTEHKM YKPEMNRAEMOrD ANeMEHTa (35) 1 HE NepecEraaT NepeMbIHKy, TO KOAPMOULMEHT NpoXy-

HOCTH ATOND CRAPHOD Wea & gopaynax (33), (34) v (35) cnegyet NpuHMMETE ¢ = 1. B ocTanbHex cnyuanx g < 1
B I3BMCUMOCTI OT BIMOA K KAYaCTR ATOM CRAPHOID Wea_

" 8
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KoathdMuyWenTel NPOYHOCTA NPOAONEHES CRADHEIX WRO0E WTYUEROoE ¢ = 1 W ¢, =1, BCNW COOTEETCTRYI0-
WHe CRAPHEE WBL COCTABNAIOT HA OKPYMHOCTH WTYEEPO0E C NHHKEA, COBOWHAKLLEN UBHTPE OTBEPCTHA [Ch.
pHCyHOK A 12 (nprnomedwe A)], BeHTPaNEHEBIE YNk ' W y" He meres 60 “C.

B ocTansMex coy4asx ¢, < 1 W@ "= 1 B 3aBMCHMOCTH OT BHOA W KaYeCTEa COOTBATCTRYIOWEND CEBapHOorD
wea. KoagduuwedT K; ANA WHNAHLPWYECEAY W EOHRYS MK 0DeYaek BRYKCNRIOT No dopayne

q 2
Ky = E B (36)

¥ron f onpenanAeTCA B COOTEETCTEMM C DUCYHKOM A3, NpNoseHHda A

OnA BeMyENBIX QHAW K = 1.

MpK yiepennadian Oeyx GNyaxko pacnonoreHHs OTEERCTUR APYyTMMA cnocobami HykHo, YTobel nonosxHa
NNowWans, HeoExoauMoi ANA YEDEnNeHna B NPOO0NEHOM CEYEHAK (CM. DUCYHOK A2, NpUNOMeHuE A), paiueia-
Nack MEMOY 3THMK OTBEDCTARAMA.

Ona pAga oTEERCTHA [oM. plcyhor A 14 (npunoseHng A )] KoadhuUWeHT NOHKEHKA NPOYHOCTH Bi4MWCNA-
KT Na hopMyne

2o - (S5 2 (=5
g+ 2c,)°
i)

V=min |1 T 2e0 | (37)

(1= cos™ [y} (DB by + d + 25,) + 41y, o

{1+ cos” i) (0Bby = d + 2, ) + 44y,

Pacuet no 5.3. HE NpUMEHHIK, BCIIW MMEIOTCA BAZMMOBNASIOWWE OTEEDCTUA W O0HO W3 HAX BEINONHEHD B
COOTEBETCTEMH © pUcyHEos A 10, npanoseHne A,

5.4 YepenneHHe oTESPCTHA B COCYAAX M ANNAJATAY, HAMPYREHHBIX HAPYHHLIM JaBNEHASM

Oonyckasmos HapyHHOE 4aBNeHWs BEMWCIAIT No hopMyne

el

;iq N %]1 1 (38)

[p] =

roe [p], — nonyckasMoe HApYRHOS RABNEHWE B NPESENAN NNSCcTHYHOCTH, onpajenfesos no opMyne
{31) KaK GONYCKABMOE BHYTPEHHEE WADEI TOMHOS JAENEHWE NA COCYAA MNKM ANNAPATA C OTESPCTHEM NpKW o = 1.0,

[]le— DonycKasoe HAPYHHOE AARNEHWE B NDEgEnax yNpyrocTd, onpaganaemos no NOCT P 52857 .2—
ONA COOTRETCTRYIOWIMY 0BaYaike M AHMLA BEd oTREDCTHA.

MpK HaNKYKKM BIAMMHOND BNUAHWMA OTEEDCTHEA [p], onpedenaeTca adanorv-<Ho [p] no 5.3 ona kamgors
OTEEQCTHA B OTOENEHOCTH M AMA NEDEMEIYERN, 3 33TEM K13 NONY-HEHHEIX IHAYEHAA NDHHUM3ETCH MEHLLISE,

OnA obeUaek MK SHWLW CEONBLAMH MaCTEOCTIH pAcYET NPoa0OAT OTOENsHD 4NA KAKO0M0 YYacTHa C OTEep=
CTIAAMM MEHDY COCEHAMIA KONk LA,

6 PacuyeT Ha NPOYHOCTE UMNUHOPWYECKMX obevaek ¥ chepuyecKMX OHWLL NP
BHEWHHWX CTaTHYeCKMX HAarpy3Kax Ha wryuep [cm. pucyHok A.15 (npunokeHue Al

6.1 UnnuHgpHyeckan obevyaika

6.1.1 ¥YcnoBua npUMeHeHWA pacyaTHRX thopmyn

PacqeTHie Dopsy Nl NPAMEHAME MW BRINONHEHWM CREOYIOWMK YCIOBHA:
a) 0,01= 570, =0,1;

% <1p,

A=
8) M D, &
rOe 5, — IKBMBANEHTHAA TONWUHE ofeqaiins n HaKNagHoro KoNkUa;
8) PACCTOAHKE OT Kpas WTYUepa 4o nofore Apyroro KoHCTPYKTHEHOD ANEMEHTE, [1e BOIMONKHE KOHLEH-

TRAL WA HANPAEHHA, JONHHD BbiTh HE MEBHEES 1|'|He -2

I} HMCNONHKTENLHAA TOMWKMHA WTYLEePa S, A0NWHAa GWTE HA ANKHEe He MeHee |d, s,
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6.1.2 OnpegeneHHe IKEMBANSHTHOW TONWMWHE! CTEHKHM 05e4YaiiK OKONO WTYUSpa
ZHEVBANEHTHYI TONWMHY 06a4aik OHONO WTYUEPE BRIMUCAKDT No opiynan:
a) ecny HAKNaaHoOTo KONbUA HeT, TO &, = 5,

) BCAn YCTaHORNEHD HAKNAAHOE KONLLO, TONpK |, = JR (s + 5,)

8, =&+ & ¥ 8cnn 1 -:1|'Rc{s + 8}, TO 5, =&+ min {Eim: S0 %

6.1.3 OnpeagenexWe QOMNYCKIBMEIX HAMPYIOK
OonycThMbIE IHAYEHMA QARNSHWA, OCSR0A HAMPYIAE M MarMDaWWE MOMEHTOR CNPedensnoTeA HEXIBMCH-

MO OpYyT oT gpyra. [na ougHKK NPOYHOCTH Yana Bpadky LWTYLUepa npid COBMECTHOM JeRCTBMA HAMpY3I0K WCNons-
AYETCA BLINYKNEA KPWBAA NPE0ankHorD COCTORHKMA.

6.1.3.1 Qonycskaemos AaBNEHNE ONA O0WHOYHOMND OTEEPCTHA ONPEOenAeTCcA No 3.2.3.

6.1.3.2 [lonyckaamoe OCBR0E YCUNWE Ha WTYUep [F,] npu oTCYTCTRAKW HEKNAOHOD KONBUA BEMSWCIRIOT No

dhoparyne
[F,] =[a] (s - cF max [C,; 1, 81]. (39}
C, onpeaenaiaT no rpaduey. NPWBEneHHOMY Ha DUCYHEE A 16 (NpUNoMEHWE A, ANK BRYUCIAOT No (op-
MY NE
C,=a, +a,h, +a i’ +a, ik, +a, i . (40)

MNapamaTp L, onpegenaoT npy s, =(s-c).

KoahuUMeHTel &y = a8, NpHBEgeHE B Tabnkue 2.

6.1.3.3 JonyckagMos OCER0E YCUNWE HA WTYUED NP HANWYMK HAKNAOHOTD Konkua (npr 8, /5, 20,5)
paBHD:

[F.] = min {[F,,]. [FI} (41}
TOE AONYCKASMOE OCBEOE YCUMAE [F,] M3 yCNOBKA NDOYHOCTA B MECTE NEDECEYEHHA LWTYLERa C oDaqa Aol
[Fal=[a] (s +3, 8 - cF max[C,; 1, 81]. (42)

A BRIMUCIAIOT NPKA S, ONpEgenAemoi no 6.1.2.
OonycragMos OCEROE YCHUNWE [F_.] 13 yCNoBWA NPOYHOCTH Y BHELLHEA KPOMEM HaKNagHoro KoNsua npd
&y 1 5, 20,5 eeMMcnAKT No Gopryne

[F,:] =[a] (5 - c max [C,; 1, 81]. (43)

A onpegenAnTnpy d =0 W 5, =8-c.
C, onpaganmioT No rpaduey, NPWEsNeHHOMY Ha PUCYHEE A 16 (Nprunomerne A), WM BerHKcnmoT no gop-
My

Cy=ay +ah, +8,00 +a, 10 «a, ). (44)
ay = d, NpHBegeHe B Tabnuye 2.

6.1.3.4 Nonyckaemieli WarnBawui momedT [M,] QeRCTEVIOWMA Ha WITYLED B NNOCHOCTI, NEPNeHOMEY-
MAPHOM K OCK COCYAA, NP OTCYTCTEMM HAKNAAHOTD KONLUA BEYUCNAKT No Gopmyne

L]
[M,]=[al(s - c) T"max[ﬂ'i;ai,ﬁj. (45}
C. onpegenaioT no rpadiuky, NpUBSOSHHOMY H3 DUCYHES AT (NpUnoxeHye A), MNA Be4MUCIAKT No fop-
My IiE

C,=a, +ah, +a8, 5 +a,h. +a, . {46}

A ONPEAEAAKT NPH 5, = § = .
10
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KoahhuLMeHTt 8, — 8, NpHBaaeHs B Tabnuue 3.
6.1.3.5 Jonyckaembii narnbamwmii momedT [A] npu Hanyuue HaknagHoro koneua (s, (s, 20,5 ) BeMuvcna-
10T No opMyne

[M.] = min {[M,4]: [M.z]}- {47)
Oonycxkaemisid varnbaowmin moMedT [M,] 13 yCnoBWA NPpOYHOCTH B MECTE NepeceYasHiuA Wylyepa c obe-
YAHKOW BRIMMCTANT N0 opMyne
d
[M.1] = [o){s + 32 5 - ¢ Fmax[C;:4.9]. (48)

A BRIMMCTAIOT NpKW 5, oNpaaenAeMoild no 6.1.2.
Oomyckasmeid Marubaouwmwia MoMedT [M,;] M3 YCNoaMA NPOYHOCTH Y BHEWHEN KPOMKK HAKNAOH0MD KONLLUA
(np# &, [ 5, =0,5) BEMKCNRIOT NO DOpMYyNE

[M..] = [ol(s - +:.‘]2 '{T“ma:[ﬂ'z;d,ﬂl- (49)

A, BRIMMCNAIOT NpW 5, =s5-cund, = 0.
C, onpeganaaT no rpadiMiy., NPMBEOSHHOMY Ha PHCYHEE AL 1T (NpMNoMEHWe A), WNA BYWCIAIOT No (op-
My e

C,=a, +a,h, +a,)% +a,i +a, L. {50)
85 = 8y NPHBEOEH: B TaBnUue 3.

6.1.3.6 Jonyckaemield HarMBaowmii MoMaHT [Mr]' OEACTEYIOWMA HA WTYL@D B MNOCKOCTH, COBNANAILWLIRA C
OChIO COCYAA, NP OTCYTCTEMA HaKNAOHOD KONbUA BeHACMAKT No hopMyne

M, ]=[ol(s - e ':_”max[ﬂ'a: 48] (51}

C, ONpaganAnT no rpaduiy, NpYBaRaHHoMY Ha pUCYHEE A 18 (NpUnoseEHue A), B 33BACHMOCTA OT A AnK
BeHUCTAKT no dopmyna:

C,=a,+ah, +a,ll+a i +a,l. {52)
A BRIYACIAOT NP 5, = & = C.
8y = ay NpHBEneHs B Tabnuue 4.
Ecnw oTHOwewwe 5, [ 5 HaxogutcA mesgy 0.2 u 0.5, To woadibuuuent C, onpegenmioT © NoMOULLI
NHHEAHOR MHTEDNOMALMIA.

6.1.3.7 Jonyckaemeld narnGaiwmi momenT [M,] NpM  Hanwuuk HaknagHoro koneua (npw s, 1 8, 2 0,3)
paBeH:

[M,] = min {[M ] [M]}. (53)

Oonycxaemeli narubariumi MoMeHT [M,.] ua YCNRoBUA NPOYHCCTH B MECTE NepacedeHta Wrygepa ¢ obe-
HARKOR BRMHCIAKT Mo opMyne

[M,]=[c]{s « 1,8 - c)’ i—‘maxfﬂz:a#_ﬂ]_ (54}

C; onpeaansiaT no rpadiuiy, NPMBEAEHHOMY Ha pUCyHKE A_18 (NnpunoMeHre A). B JARMCHMOCTIA OT A, ANK
BbIHMWCMAKT No hopyne

C,ea, +ah, +a,i° +a, il +a, k. {55]

A ONPEOSNAKT NPH 5, = 8+ 1,5, = C.
a, - a, NnpuBaaeHs B Tabnuue 4.
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Oonycraemeid Harubamwui MomMedT [Mﬂ] W3 YCIOBWA NPOYHOCTH Y BHELWHER KDOMEM HaFENagHonD KofMk-
Ua BLIMHCTAKT No hopeyne

M, 2] = [a](s - ) '::T‘m:{ﬂaz 4.9]. (=6}

C, onpaganmioT No rpaduKy, NPUBSOaHHOMY Ha pUCyYHKe A 18 (Nprnokerse A), B I3EMCHMOCTA OT A, AW
BEIACIRKT NG OBy

Cy=a, +ah, +a il +a,l +a, il {37}

A onpenenAetTcAnprd =D Ws =s5-0.

8y = 8y NpHBeaeHs B Tabnuye 4.

Ecnu oTHOWEHWE TONWKMA 8, [ 5, HaxogaTcA sesny 0,2 1 0.5 | 1o koapduuwent C, Ha pucyHke AL18
(NpunoseHise A) ONPEIENAKDT MW NOMOLLEA NMHERHONR MHTEPNONALMA .

6.1.4 CorpMecTHO® ADMCTREHE HAMPYIOK

MpeasapuTenLHO NPOBEDAINT BLINOMHEHWE YCROEHA NPOYHOCTH BNA KAXA0R HATPY M B 0TOeNEHOCTH!

b, = }ﬁ <1; (58)
Fl '
b, = }ﬁ{ <1 {59)

MoV (M
¢-b£1'[[”:]} *[EM:IJ <1, (60}

Kpose TOM0, oNpeaenmioT BeINONHEHIE YENORHA NPOYHOCTH NPW COBMEBCTHOM J8ACTEMH HAMDYI0K

\{[mx[}%:m,

Gy NPHHAMEDT paBHsib 1,1, 8CN9 Harpyxa onpefenfnacs C Y4eT oM CTECHEHHOCTH TEMNEPaTYPHBLIX J8-
chopmMauri. B ocTansHsx cryyanx C, = 1.

&, ONpEfenAKnT C Y4ETOM HANDaBNeHHA GCeBoR Harpyas. Ecny ocesan Harpyaka HanpaenaHa Hapysy oT
CTEHEW, TO @, CNeayaT NPUHKMAaTE Co 3HaKomM nmoc. Ecnk &, kanpaanexa B NPpoTHBONONOHHOM HANDABMEHHK,
1o B dhopaynie (G1) @, cnegyeT NpMHKMaTE GO 3HAKOM MAHYC.

6.1.5 MNpoBeapka NPOYHOCTH WTYWEPa

MarcuMansHse NPOAONEHEIE PACTAMMEIIOWWE HANDAMEHWA B WTYUSME O0MKHs Y A0EN8TEOPATE YCI0-
B

z
ifa
;ldlzl; E_:_E'E‘h: ]J s d“i < 0. (61)

pld + 5) 44 My~ M F

s -6 njd+ 5y - &) FRE@ s -G

y = [a],- {62}

F, cnegyeT NpUHATE PABHEIM HYMIO, 8CNK OHA COZNAET CHUMAIOLLEE HANDANMEHNE.
Kpose pac4YeTa Ha NpoYHoCTE, NPOBCAAT DACHET HA YCTOHYHMBEOCTE WTYUERa no dopsyne

b AM MR (63)
(o] [A] IF] '
roe [M] u [F] — ponycHasmiee WIrnBaolnd MOMEHT W CHAMAKLER NPOAONLHAR CHNE COOTRATCTREHHD,
[p] — ponycrasMos BHELHEE JABNBHWE U3 YCNOBWA YCTORYMBOCT .
M, [F] v [p] onpegenssot no FOCT P 52857 .2 ana obevaiis wryuepa.
Ecnu F, pacTAMMBa0LLAR NPOGONEHAR CUNA, 8 p — BHYTPEHHEes MADLTOYH0E JaBnaque, To B opmyne
(63) F; ¥ p HADO NPHUHATE PABHONA HYMD.

12
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Tabnuwua 2

gl s &, a, a, ay &,
- 060072181 0.95186257 0,0051857881 =0, 001406381 o
Tabnwuya 3
=5 i L & a4y £, Ay a,
- 4 526315 00840218849 015887538 —0,021418298 0,0010350407
Tabnuya 4
5, 1 &y &y By my A ay
=02 4.8844124 —0,071383214 0,79991258 —0,024155709 0
z045 G,3178075 -3, 6618209 4 5145381 —0,83094839 0,050688404

6.2 Cepuyeckos aHMLe 1
6.2.1 YcnoBaue NnpMMaHaHHA PACYETHLIX dhoprMyn
DopsyNs NPAMMEHKME] NPW BEINOMHEHAA CNE0YKOWMX YCNOBKA

a)jo01=s/R, =0/1.

HiossHuid Npegan TOHKOCTEHHOCTH Ei < (001 CNEgyeT BLINONHATE, BCNW TONLWHA CTEHKH OHWLLA He
o

NpedkLILLSET MONOSMHE TONLLMHE] CTEHIHM obEUaRA.
dl:
JRs

08 5, — IKBUBANEHTHAR TOMLMHA AHWLLE M HAKNAOMOTD KOMNBLA,
B) pACCTORHWE OT HREA WTYUepa 0o moBoro Apyrono KoHCTPYETHEHOMD INEMEHTS, I8 BOIMONHA KOHLEH-

6) b, =

=10,

TPALWA HANPAESHWA, HE MEHBLLLE, Yam 1|IE|: 5.3

I} MCNOMNHUTENEHAA TOMUMHA WTYLEPA S, 4OMMHE GbiTh HA ANAHE HE MeHee Jds, .

6.2.2 OnpageneHMe IXBWEANGHTHOW TONWMWHE] CTEHKH 0DeYalkKy oKONo WTYLepa
SHRHABAMNE HTHYH TONLWWHEY oSeyaiid ORono WTyUEeDE BeYHACIRAKT Mo hophynam:
a) ecni HAKNAMHOMD KONBLS HeT, To &, = &

6} 8cnu YCTAHOBRNEHD HAKNAOHOe KoNsUD, ToNpM | = JF. 5+ 5;) 5,= 545, 1, ecnu f = 1|'RE {5+ 8.

: 4 .
D 5, = 8 + MiNLE -
) I:..E‘ iIE!:[-E+ :I .E‘::I-'{.E‘

6.2.3 OnpaganeHie OoNYyCEAeMBIX HArPYIoK
Oonyckashele IHAYSHAA JaENEHWA, GCeBOR HAMDYIHM W AArMBaoLIIME MOMEHTOR ONDEagenAknT HEXSBHCNH-

M0 OpYT 0T 4pyTa. [INA oueHKH NPOYHOCTH Yana Bpe3H WTYLeDa NpH CORMECTHOM JSACTRHM HATDYI0K MCNONEIY-
BTCA NAHEAHOE CYMMHDORAHKE NOBPEMTEHWA.

£.2.3.1 BonosoraTeneHbie NapameTpe

K, - mm[ 2[chis - &) [5- o :1]_

{ols, o,

L&

" PacueT momaT BuiTe NpUMBHEH ANA SNNANTWSECKON QHWILE, SCTH PACCTORHWE 0T HAPYHHOR KPOMEM LITYUSPE,

MaMepEHHDE N0 xopae, He Gonee 04 HapysHono guaneTpa grewa. CpedHan pagaye AHeE R, NEHHIMESEToR DEaHsm
pagWycy B BEPLWMHE SNNHMNTHSECHOMD OHULE.

13
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6.2.3.2 Jonyckaemoe JasneHHe A8 0OHHOYHON OTEEPCTHA ONpegendmnT no 5.2.3.

6.2.3.3 [onyckaesmos 0CeR0s YCUNWE Ha WTyuep [F;] npM oTCyTCTBHK HaKNAAHoMD KoNbUA ONPaaenamnT no
rpadhiiy, NPUBELEHHOMY Ha pUCcyHKE A_1S (NpUnomeHra A), KN BelMHCNAKT NO oplyne

[F,]=[a](s - ¢/ (182 + 24 fT+ K &, + 091K, i2), (64)

roe b, M K BEIYHUCIIAKT NpH 5, = 8§ =C.
6.2 3.4 Nonyckagmos 0CER0E YCUMWE HA WTyuep [F,] npk Hann4uM HaknagHono KonkLUa

[F] = min {[F]; [Fe1}, (63)

rOe AoNyCHasMos OCBBOE YCUNWE [F;] M3 YENoOBWA NPOYHOCTH B MECTE NepaceYa A WTYLepa ¢ o5GonoqKoi
CNPEaensioT No rpaduiy, NPHBEOSHHOMY Ha pHMCoyHEe A 13 (Npunoxesse Aj, HNH BeMMCIsIRT No opayne
[F,]=lolis + 1.5, - c)° (182 + 21+ Kk, + 091K, 2 {6}

Ay WKy BRIMMCIAIOT NPW &, = § + ¥28; — C, ONpagenaemod no 6.2 2.
OonyckagMos DCEBOE YCUNWE M3 YCNOBWA NPOYHOCTH Y BHELLIHE A KPOMKM HaKNAAHOTD KONLLA BEMWCIRINT

no ceopMyne
[F..] = [olis — ) (182 + 24,1+ K b, + 081K, 2 (67)

roe A, BeIMWCNRIOT NpW 5, = 8~ c K d, = [, a napameTp K, =1.
6.2 3.5 JonycKaemied HarubBam Wil MomedT [M.] npy oTCyTCTEMWM HaKNagHoND KoNsUa CnpedenamnT no
rpadhiy, NPUBESEHHOMY Ha pUcyHKE A_20 (NpUnomeHda A), MKMW BeYHCIAIT No oplyna

[M,] = [o](s - ¢ S(48 + 20T+ K, 4, + 091K, i), (68)

roe b, W K; BEIMACAAKT NpW 5, = § = .
6.2.3.6 Nonyckasmel@ Warwbamuui MmomasT [A,] npd HANKYKMM HEKNaqHoro KonNsUEa BEMMCTIAIOT No gopy-
ne

[AM,] = min {[M,,]; [M.]}. {69)

roe [My,], nonycraamiid naruBamL A MOMEHT W3 YCNOBMA NPOMHOCTH B MECTE NEpaceuysHnA WTYLIEPa G OHIA-
W@k, ONPENEnAInT No rpadiaky, NPUBBAEHHOMY Ha pUcyHKE A 20 (NpUMNoMEHHE A), WNK BESWCTIAKT Mo fophayne

[My] = [o](s + 25 - o ZH(49 4 20 TH K 3, + 091K, 12). 70)

A, 1 K BEUMCNRIOT NpW 5, , ONpeqeanaaMol no 6.2 2.

Oonycrkasiieid MariBamolal smomedT [M, ] 13 YCNoaMA NPOYHOCTI Y BHELIHEH KDOMKW HAKNAAHOD KONkLA
CNPeaenanT No rpadrey, NPHEEgEHHOMY HA prcyHie A 20 (npunosesse A), 1N BeMUCAKRT no dopmyne

[Mz] = [6]{s - c)? i_EH’Q + 2001+ K, A, + 091K, 15). (71}

A, BMUCNAKT NpY 5, = s5=cu d, = 0, a napamerp K, =10
6.2.4 CoBMacTHO® O8MCTBHE HAMPYIOK
MNpegeapHTensHD NPORERAIOT YCNOBWE NPOYHOCTH GNA KaXO0W HArpyaKd B OTOeNsHOCTH:

p
D, ﬁ}ﬁ|g1; (72)
[,%{ <1, (73)
M
B, = ﬁ' =1, (74)

12— 1568 14
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Kposse Toro, onpeaensioT BeNONHEHUE YCNOBMA NPOYHOCTH NpH COBMECTHOM OaRCTBKK HATDYI0K
max ([, + B.f; [0 b, — 0.2} + || = 1,0. (75)

6.2.5 Npoeapia NPoOYHOCTHA WTYLUapa
MankcHMankHbe NPOAONbHELIE PACTAMTMBANWWE HANPAMEHWA B WTYLSPE N0MHHE YI0BNETBOPATE YCNOBHD

pld + 5] 4 M, F,
a5, - 6) | mid s sl —a)  MATSIE -5 [ek- (7}

Ecnu F; coanaeTt CHMManLas HaNnpAMeHWe, To F, CNegyeT NPHHATE DABHOA HY .
YOTORYMBOCTE WTYUEpa npu p =0 gomneHa BeiTe NpoBEpEHa No opsyne

., |7
it E

Ecnv F, pacTAMMBaKHLAR NPOACNBHAAR CUNE, 8 p — BHYTPEHHEE MADKTONHOE faanaHHe, To B hopMyne

< 1. {77}

{(77) F; ¥ p HALD NPUHATE DEBHEIME HY N,

[M] W [F] — ponycxaembie WarkMBOWMA  MOMEHT W CHMMAaIOWaA NPOAONEHAA CHNE COOTRATCTREHHO,

ONpeaenaeMbe U3 YCNOBKA yeToluuBocTv no MOCT P 52857 2.

15
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Npunoxexse A
(obRzaTensHOe)

PHCYHKM, NOACHAKLWE TEKCT CTAHOADTA M PACHETHLIE paIMepil
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FrcyHor A1 — KoMNeHcaUke BeIpeIasHoro Ce4eHA WTYLSDOoM NpOHIa0TeHOA fhopil

16



MOCT P 52857.3—2007

LA N N i

#

[l

g

F

II

r DF i
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!I,'I 10 18,02,

Pucykor A 20 — IMpadwk one onpepaneqna [M,]
[BepxHAR KpMBAaA Npl K = 1) HURHAR KPMBAR — MUHWMABNEH0S 3HaYaHwe npd K < 1,0)

YOK66.023:006.354 OKC 71120 roz QKM 36 1500
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Knioveewe cnoea: cocyOsl W annapaTel, HOPMEl M METOOLI PACYHETA Ha NPOYHOCTE, YHPENNEHWA OTBEPCTHIA,
OONYCHASMEIR HATDYINK, LTYLERa
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CONEPMAHWE

Cotyiel ¥ annapats. HopMel B MaToisl pacseta Ha npodssets. OGwme tpedosaHum
Cotyie W annapatel. Hopabl 1 METOOR BECHETA HA NPOHHOCTE. PacseT WnmimHaps-
HECKHY W HOHMHBCKME DS S0, BENYENBIX W NNOCKAX GHAL W KpBIWEE . . . . . . . . . .
Cotyakl W annapate. Hopue ¥ METo0s pACHETE HE NPOYHOCTL. YEDEMNESHWE OTesp-
CTHl B 0De4aRkEY ¥ OHMWLAEY NRpK BHYTPEHHEN B BHEWHEM gaanasday. Pac4yat 1
MPO4HOETE ODE~EEK M QHALL NP BHEWHAL CTATHSECHAY HArPYI5ax Ha WITywep . . . . .
Cotyae W annapars. Hopse 0 marods pacdsTs HE NpOYHotTe. PacdeT Ha npos-
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Cocyas 1 annaparts., Hopasl @ Matoisl pacysETa HE NpoYH0CTE. PacqeTr obaqvask M
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Cocyor W annapatel. Hopsel M Maroiel PacqeTa Ha NpOYHGCTE. PacdeT Ha npou-
HOCTE NPW MANOUMENOBLIE HAMYEKEX . . © . _ . . o L it o et e e e e e s
Cooyak: 1 annapare. HopMel o maTofkbl pRC4eTa HE npodsocTe. TennoobMmaHHbIE
3= =
Cotyie W annapats. Hopse: M MaTO0s DACHETE HE NPOHMHOCTE. Cooyakl 4 ANNSQATR
CpyBaMEMME . - . . . L L e e e e e e e e
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HAUWOHANBHBIA CTAHOAPT POCCHMWUCKOW ©EOEPALMWM

Cocyakl M annapaTs
HOPMEBI 1 METOOBl PACYHETA HA NMPOYHOCTE

YEpeanneHde oTESPCTHA B oBeYyaikax ¥ AHHMLWAX NPH BHYTPEHHEM W BHeWHaM JagneHMAx. Pacyer Ha
NPOYHOCTE OG8YaEK W QHHLY NPH BHELWHWX CTATHYECKMY HATPYIKaX HA WTYUep

Vessals and apparatus, Morms and mathods of strength calcuation. Reinforcemeant of opanings in shells
and heads under intemal and external pressure. Strangth calculation of shalls and heads under axiemal
static leads on the nozze

Dara eeegedva — 2008—04—01

1 ObnacTe NpUMeHEHHWA

HacToAwwi cTaHnapT yCTaHABRNMBAET HOPME M METOOE PACYETA HA NPOYHOCTE YEDENNeHWA OTEESRCTHIA B
LMMMHADHYSCKAY M KOHWYeCKMX 0BEYaikax, KOHWISCKNX Nepexonax, BeMyrNbix QHHLLAX M KpBILLKAX COCY008 W
annapartoe, NOHMEHSEMEL B XMMHSeCKDH, HedTeraaonepepalaThiBsoLei M CAMEEHE OTDACNEX NPOMBILLITEHHO-
CTH, paboTaKWMXK NoA ASACTEMEM BHYTREHHETD UMK HAPYHRHOID JaBNEHHA.

B cTanpapTte NpUBEOEH METOL DACYETA HA NPOUHOCTE ODaYask M QHLY DK BHELWHMX CTATWUYSCKIX Harpy -
KX HE LUTYLepE.

HacToAwmid CcTasgapT nNpuMeHseTch cossecTHo o MOCT 52857 1w MDCT P 52857 .2,

2 HopMaTHBHLIE CChINKW

B HAacToRLWEM CTAaHIAPTE MCNoNEI0BEaAHE HOPMATHEHEE CoLUTEN HA CNegyioLKe CTAHOaD TR

MOCT P 52630—=2006 Cocygki M annapark CTaNsHBE CEaDHbIE, DBLWE TEXHWIECKE YCIOBMA

MOCT P 52857 12007 Cocygkl M annapatel. HopMe ¥ METOOR PacYETa Ha NpOoYHOCTE. Diwke Tpebosa-
HIAR

MOCT P E2BET. 22007 Cocyakl 1 annapatsl. Hopse! M METOOL PACYETS HA NPOYHOCTE. PAcYeT uMnuHgpK-
HECKHUE M KOHHYECKMY ODaYass, BeMyKNED M NMITOCKMX OHWL, W KDEILLSK

NMpuemevwanue —MNpd PONLIDBAHWA HACTORLWWM CTAHAAPTOM WenacoobpazHo NpoBepUTe: DSRCSTEME ComnoY-
Hblx CTAHOAPTOE B HRPOPMBUASHHOR CHCTEMS ohLArt NoNs3oBaHA — Ha OduUuMansHoOM cadTa PenspansHors arguT-
CTHE N0 TEXHAYSCKOMY PErYIMPOSEaHHED B METRONOMMA B CaTH MIHTapHET HNKM No eXermgHD M30assemony WHbopManu-
OHHOMY yEazaTend «HaywoHansHee CTEHAAPT LN, KOTOPEIA onyBNvHoBan No COCTOSHKUK HE 1 SHBAPR TEEYLEro fmaa, |
Mo COOTBETCTEYEILML SHAMECAYHE M30AB3eMER MHDODMALWOHHER YEIZATENAM, ONyDNUKOSaHHE B TERYILEM rogy.
Ecn cobiNoHEIR CTEHNAPT 2aMaHEH [MIMEHEH]), TO NPH NOMLI0BSHAY HACTORLWMM CTIHOAPTOM CREaYeT pyHOSOaCTEO-
BATLCH IZMEHAKLWM [MIMEHEHHLIM ] CTEHABPTOM. EGnM coRNOYHLIR CTAHOAPT OTMaHaH D83 3aMeHs, To NONOHXEHHe, B
EOTOQROM D8 COBINEa HE HEMD, NPHUMEHASTCR 8 YaCTH, HE JATRarMSarmWed 3T ComnKy.

3 ObBozHavYeHWRA

B HacToALWEM CTAHOADTE NpMMEHEHE CNEAYIOWHE OD0IHAYEHAA!

A — pacuyeTHan NNoWank BEIPEIaHHOND CeYaHKa, CM. prucyHoK A1 (npunoxesse A), Mm?;
Ay — NNoWane YRPENNAOLIBND CAHEHNA BHELLHER YaCcTH WTYLBpa, M-,

Az — NNowans NoNepaYHoro CEYEHMA HAKNAAHOTO KONBLE, MM’

A, — NNowaae yHPeEnnAKLLETD CEHEHWUA BHYTDEHHER YaCTH WTYLERa, MM~

HMagaswe ohykansHoe
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b — MHHUMANLHOE DACCTORHWME MENTY HADYHHBIMIA NOBBDXHOCTAMM ABYX COCEHMX LUTYLBPOE, CM. DHMCYHEW A2
W AS (NpynoseHie A), KIMEPASMOE N0 NOBEPRXHOCTH YEPENNASMOro INeMeHTa, MM,
C— CyMma Npubascs K pacyeTHOW TONWMHE CTEHEW oBE4YaliEn, Nepaxoia M JHKLILEA, M,
C, . C.. C = cymMmMa npywbaBok K pac4eTHOW TONWWHE CTEHKA LWTYLIEDE, M
€z, 1 Cs 1', O 1"— Npubaeka Ha KOPPOIID K PECHETHON TONLWWHE CTEHKA WTYLISME, MK
[} — pHyTpEHHWA DHaMETP UMNMHADWUECKON 0B RM MK BRMyXNOTo AHHLLA, M,
L} — BHYTpEHHHA OHamMaTD KoHWHeckoR obadvai (Nepexoaa WK OHWLLE ) NO LEHTRY YHRENNAEMOoro OTBEpCTHA,
ChA. PHCYHOR A 40 (NpUNoMeHre A, M
0., O O — paciaTHeIE BHYTPEHHWE QHAMETDE YKPENNASMOTD ANEMEHTA, MM;
0, — cpegHui guamaTp obeYank y oTBRPCTHA, M,
Ly — HapymHeid JMaMaTp HaKNAAHOTD KoNbsLUEA, Mi;
d, o, d"— BHYTPEHHWE OHAMETDR LUTYLIBPOE, MM,
d, — HanBonNsLMA PACHETHLIA OWAMETD OTEEDCTUA, HE TReGYIOWE D AONONHATENEHOND YKPEMNEHMA, MM;
e — PACUHETHEIN JUAMETD, MM;
dy — BONbWAR OCh OBEANLHOND OTEEDCTHA, BB,
dl, = Manas oCk OBANEHOM OTBEPCTHA, MM,
{, — pacHeTHbIA ANamMETD OTBBDCTHA, MM,
O, =~ CPROHKA QHAMETD WTYUERE, MM;
& — pacCTOAHME OT Kpafd WTYLepa 00 BHELWHErD KDan QHWLLE, CM. PUCYHOR A.53, 5 (NpUnoseHEe &), M
F,, F,— 0CEBAA W NONSPEYHAR CHNE, OEACTEYVIDWKWE Ha WTyuep, H;
Ky, K, Ky — roadsduumenTh;
L, = WMpHHa 30HE YKPENTEHAA, NPANErAWeR K Wrylyepy, NpY oTCYTCTEMA HAKNaaHoro KonbUa, CM. PUCy-
HOE AT [NpUNOMEHAE A), MM
L, — paccToOAHWE OT HADYRHOW NOBEPXHOCTH WTYLEPa 00 BNEEHLLIEND HECYLLBMD KOHCTRYKTIMBHOND JMNEMaHTa,
CM. PHCYHOKE A4 (NpUnoseHde &), MM,
L; — pacyeTHad WHPUHE 30HE! YEDEMNEHKA NPK MCNoNLIoEaHKK 0BLWErD HAKNaNHOoID KoNkeLa ONA 0BYX OTBED-
CTHI, MM,
{ = WCNONHATENEHAEA WHPKUHA TopooBpaiiol BCTABKN UMK BRAPHOTO KOMNBUA, BAM,
[, — pac4aTHAA WHPHHAE 30HE YEPENNEHNA B OKPECcTHOCTH WTYUEPE WNK TOpoobGpasHoR BCTaBM, MM,
I 4500, G 1 1 = MCnonHWTENBHAaA ONKHE WTYLUePoR, CM. PUCYHEN A6 1 AT (Npunomense A), Me;
H — BHYTPEHHAR BRICOTA INNHNTHYSCKOR YaCTH JHALLE, M,
Fips ligs Bag's T fage lag” — PACUETHRIE ANWHE WTYUBROE, MM,
L — MCNONHWTENBHARA WADMHS HEKNAOHOMD KOMNLLEA, M,
[;; — PACYETHAR WNPHHA HAKNAOHOND KONBLA, MM,
M, M,, M; — varnbawiimne 1 KDYTRLME MOMENHTE, JEACTBYIOWWE Ha WTYUED, H M,
= paCcYETHOE QABMEHWE B COCYOE WnM annapaTe, Mla;
[f] — ponyckaeMoe DABMNSHWE B INEMEHTAX COCY 0B W annaparos, MMa;
[£], — ponyckaenMos Dasnesus 8 Npeienax nnacTidHocTd, Ma;
[0]= — ponyckaemos gasnedwe B npagenax ynpyroctw, Mia;
R — HaWboNbLWWA BHYTPEHHWA PROMYC BINYKNOND GHALLE, MM,
Ry, — paauyc KpYyToBOND HAKTNAAHOID KONBLE NP COBMBCTHMOM YEDENNEHWK OTREDCTHA, CM. pUCYHDK A S (npKr-
NOMEHHE A), MM,
R'— paguyc HECHMMETDHYHOND HAKNAOHOMD KONBLA OKONO OTEEPCTHMA AMamMaTpon O, oM. pucyHor A8 (Nprnomwe-
HAe A, MM,
[R"— panuyC HECHMMETDNYHOND HAKNAAHOMD KONbLE OKON0 OTBEDCTUAR JHAMBTDOM 07, CM. PMCYHOK A_B (Npuno-
HEHHE A, MM
R, — cpaoxui paguyc oBeuaRKy WK JHKLE Y WTYLEPE, M;
F— paguyc oTHOPTOBKM MNK TOPORDA YacTH TOPOoOGPaIHON BCTABKK, CM. PUCYHIM A9 K1 A 10a (npunomeHte A),
AR,
& = WCTOMHHUTENEHAA TONWWHA CTeHKM oDavaiskM, Nepexoaa WK GHULLE, M,
5, ~— PACYETHAA TONWWHA CTEHKA 0De4aiia, NepExXona UMk AHWLLLE, MM,
5y, 8, 8 = VCNOMHATENEHEIR TONWLWHB CTEHOK WTYLEPOa, MM,
S1p, Sip. S1p — PACHETHEN TONWWHE CTEHOK LWTYLEDOB, MM,
83, 83, 52" == ACTIONHWTEMNEHEE TONWAHE HAKNALHE KOMEL, M
8. 85" 8; " — MCNONHUTENEHEE TONLHE BHYTPEHHAK YACTER WTYLEDOoa, BN,
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f— OANAHA CTEEPCTHA B OEDYHHOM HANDABMNSHWH, CM. pHCyHEM A, 118, 2 [(NpUnNoseHHe A), M

¥, ¥, — noadhdmunMeHTs NOHWKEHWA NPOYHOCTH,

X — DACCTORHWE OT LEHTPA YEPENNASMOINe OTESRCTHA 00 OCH MAMATHYSCHIND OHWLLLA, MM,

L — NONOBAHA YINa NPW BEPLUIMES KOHUYECKDN 0Devaiin,

i — yron meway NHHUeR, COeaUHAKLLEA LEHTDE JEYX BIaWMOBRNWAOLWLIMY. W obpasyiowel obedaing, M. pucy-
HOK A.3a (npunoseHe A),...

= \TON MENOY OChH HAKNOHHOMD WTYLEPa W HOPMANBID K NOBEPXHOCTH LMNMHIPHYECKDA MNK KOHHHECKDA
obeYaixm, a TAKE BeNYKNOND OQHWLLE, CM. prcyHid A 116 u A Sa (npunomenne A), ..

F1e Kze Hae Ko ¥z F 1 K2e ¥z — OTHOLLEHWA OOMNYCHABMBEIX HANDAKEHWRA,

[ = NoNpaeoHHisid KOIGDULMENT;

[3] = ponyCcrasmoe HaNDMKeHWe ONA MaTepiana obeYankia, Nepexona N JHKLLLE NpW PacYeTHOR TEMNepaType,

MMa;

[a]y — ponyckassos HanpAMaHNe ANA MaTEpnana BHeLLIHeR YaCTI WTYUepa NpK pacHaTHON Temnepatype, Mia;

[a], — ponyckaemos HANPAMEBHWE ONA MATEPWANA HAKNAOHOTD KONELA NPX pacHaTHOW TeMmnapatypa, Mla;

[a]; — ponycxkasmos HANPAKEHWE ONA MATEpHana BHYTPEHHER YaCcTH WTYLEpa NpM pacyeTHO® TeMNepaType.

MM,

[t] — ponycxasmele HANPAKEHWA M3 yonoBWA cpeaa, MMa;

i = KOAD DML WEHT NPOYMHOCTIA CEADHEE COBOWHEHMA ODSUEEK 1M OHIALL,

@, iy, Py — KOAPPHUHWEHT NPOYHOCTIA NPOGONEHON CBAPHON CoadWHEHHA WTYLepa,

I — YoM MERDY NNOCKOCTRIO, NPOXOGALLEH Y8 pEa NPOOONEHER LWOB 1 OCk WTYLERa, M NMNOCHOCTRI0 NPOSONLHO-
ro OCEBOMD CAYaHUA 0BaUANRKA, CM. PUCYHOK AL 12 (NpunomexH9we A), 7

W', Y yron MENIy NNOCHOCTRI0, NPOXOOALLEN Y8REed OCk W NPOA0NEHLIR LOE WTYUSPEA, W NNOCHOCTERI0, NPOX0-

OALLEA Y& DEd MAHKI0, COROMHAKLLYHDY LIEHTDE OTB2DCTAR, CM. PMCYHOE A 12 (npUnosesKe A),...";
{11 — YTOn Meaw Oy GonNbLLUoH OCkID DBANBHOMD OTESPCTHA K NNOCKOCTRI, NPOXOTALLGA Y8 Ded 0ck ODEYalKA Cocy-
Aa, ok, pucyHor A 13 (npunosedme A),.. 7

4 QOBwMe nonNoXeHHA

4.1 ManoeeH e B CTAHOAPTE METo4L Dac4YeTa OCHOBAHE Ha TEODHK NPEdeNsEHMD PABHOBECHA (NPeaes-
HilX HArpyaos). TeopHa NpeaenLHONo PREHOBECKA NPEINONarasT, YTO MaTepuan B YCNoarAX LN yaTau9MM nna-
cTvdes. MNepedYeis Tamx CTANSH ¥ MUHMMANEHAR TEMNEPATYE NPUMEHEHWA, KOMEa CTanks COXJEHABT HE0DX0aM-
MBS NMNECTHYECKHME CBONRCTE, NpUBefeHsl 8 MNOCT P 52630, AHanoriyHbie JaHHbE NPUBE08HEl B HODMATHEHLIX
OOKYMEHTEX Ha COCYOM W aNNapaTh M3 UBETHLIX METANNOE — ANKOMUHUA, MEOW, THTAHA, HUKEMA W WX CNNaBoB.

B Tex cny4anax. Korga martepuan HennacTHYHbIA KNK No KakMM-NEo OpyruM NapamMeTpas v yCnoBruAMm
ANCONYATALWMK HE BRNONHAKTCA YCNOBMA NPUMBHEHHA HECTOALLETO CTangapTa, TO PAcYHaT CNedyeT NPoBogMTE
no MOCT P 52857 9 nubo no cneuMansHel METOO3M DacHaTa.

4.2 Mpaaans NpUMEHEHHA DACUETHBIX (POPMYT OrPAHKHHBAINTCA YCNOBHAMM, NPWBETEHHLRMA B TAbMMULE 1.

Tabnuuya 1

Yononde NpaMaHErns HopMyn gna PAcHETa yERErnEHHe OTEEpCTHR 8
HawmeHoaaH:
napamerpa L M A O BT X HONHYECERE O0EYARARAK, | INANNTMEECKAL OHmas | coepuueciss v Tapds
=L T NEpEXOOAd MRE QHMWAx {Kpk i CepHYeCcEL GHALAK
{Eph LIEax ) (RpewkaK}h
Othowlekne auamer- d, - 2¢ d, — 2c d, - 2e d, - 2e
1 B L = o 3 o 3
us —_ —_ —— = — =
P = =10 5 £ = E
CHHOWEHAE TONLLMHE 5
- — -0 iR 5§—C R
CTeHH obeqaiEn nnid =041 B = =01 =01
3 COE i
OHMLLE K OHamMaTpy

T Mpw pacHaTe Ha NPOHHOGTE COSYSER W GHALL NEPH SHEWHWE CTATHSECKAR HADYIKEX Ha WTYLED ANA WANHHIpE-
SECKHE W EOHHHEciux oDesaar ofD < 0.8, anA  guuw W kpeiwes — /0D = 0,8,

3
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4 3 MNpu YCTAHOBKE HAKNOHHBIX WTYUESDOB C KEPYTOBEIM NONEDEYHbBIM CEYEHMEM Ha UMNUHADHWYECRMY obe-
HaKNKax METOO, PAcHETa YKPEMNEHWA OTEEDCTHA NDHMEHIAM, BCIM YTon ¥ (M. prcyHoK A1 186) He npeasiwaseT 457,
a OTHOLWEHWE OCBR OBANLHOND OTEEPCTAA O, W O, (CM. prcyHoK A.11a) yOoBNETEODAET YCMOBMIO

3_1514_2—‘59::—#}. (1
2 2

2TH OrpaHMHEHNA HE DACTPOCTOEHAKTCA HA TAHMEHUMANBHE WTYUEPSE (CM. PACYHORK A T18), Ha HaKnoH-
Hbl@ WTYLEDb], O0Ck KOTODERX NEMWT B NNOCKOCTA NONBPaYHors cedelna obadaind (oM. pucykor A 11a2). [inA
CMELLBHHBIX (HELUBHTPANBHEIX ) WTYLUBPOE HA AMNNWNTHYECHMY QHWLLAX Yron § {CM. pUCyHOK A.S) HE QOoNHeH Npa-
BT B0°.

4 4 PaccToAMWE OT KPAA WTYLEPa 00 KPaA BHEWHEHE NOBEPXHOCTH CrhapuYeckoro HeoTHopTORAHHOND W
TOpOCHepHUHEcKDro QHALLE, KIMEPREMOS N0 NPoSKUMK 0DPaIVIOLLEA HA NNOCKOCTH DCHOBAHKA OHWLLE, A0MIKHD
BTk HE mesee @ = [0,10 (O+ 2s); 0.09 (D + 5)].

Mansie oTEEPCTHA, OWAMETD KOTOPL YAOBRNASTROPASRT YENOBMID

dF = maxfis - c) 02 '|||DF- (5 =¢c)], 12}

OOMCHASTCA PaIMellaTe B KPAea0i 30HE BRINYKNLX AHMW Bea cReunankHeX paceTHRE MW JHCNEpHMeHTanNL-
HilX 0B0CHOBAHWA.

MpK pasMeLLEHt OTBEPCTHA B KDABBOH I0HE UMNHUHADHYECKMK M KOHHYECKMY obedask HeoBxoaum y4eTt
HMDAHWYEHR, YiasaHHex 8 5.1.5.4.

B kpaeeol a0HE INNWNTHYSCKMY W NoNYCDepideck My QHAL OoNYCEABTCA PajMellaHHe oTeapCcTHH Bea
DA EHMA.

4.5 PacuyeT Ha NpOYHOCTE MDW BHEWHWX CTATHYECKMX HAMPYIKaX NDMMEHHM AN WTYLEPOE, HOPMATkHO
CACAONOHEHHRIX K NOBSDXHOCTH OBESUAEH MMM DHMLL,

5 Pacuert YEpenneHWA OTBepPCTHA NpHM BHYTPpEHHEM M BEHElLHEM OaBNeHHAX

5.1 OcrHoBHbie thopMynLl pacyeTa
5.1.1 PacuyeTHEI® AMaMeTDk
Onamarpis YEPENnAEMBX 2NEMEHTOR BLIMUCNRIOT NO hopMynam:
= ONA UHNAHOPAYECKon oDeya i
D=0 (3)

= ONA KOHAYECKoR obeYaiiK, Nepexona Uy QHHLLLA

b~ Goma” )

= [NA ANFANTHYECKAX JHALLL

e (o
o =EY{1-4 o7 ¥ (5]

= ONA ANNMITHYSCHHY AHKW npl A =025 0

D, =20yf1-3(%], (6)

= ONA CHEPUUECKAX HALL, 3 TAKKE TOPOCDEDNYECKAR OHWLLL BHE I0HE OTBOPTOBKKM
D, =2R, (7}

rge R = anAa Topocihepydeckx JHnw onpenenanT no FTOCT P 52857 2.
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5.1.1.1 Pac4aTHielii AMaMaTp oTBERCTUA B CTEHKE 06EYaRKN, NBDaXoma UM HALLEA NPK HANWYHE WTYLepa o
KPYTNEEM NONEpeyHsiM CEYEHUeM, OCk KOTOPOMD CORNaAaeT C HOPMANLID K NOBENXHOCTH B LEHTDE OTBEPCTHRA [Ca.
pucyHoK A4, A5G, AG (nprnoserte Al MNW KpYTOBOrD OTBEPCTHA BG83 WTYLEPa, BeYHCNANT No dopmMyna

d, = d + 2¢,. (8)

PacueTHelA gvameTp OTEEPCTHA ONA WTYUEPa, OCk KOTOEOMD NEMKT B MNCCKOCTA NONEDeYHoro CeYeHHA
LMNUHAPMHECKOR HNK KoHWYeckoi obedvani [cm. pucyHor A 118, 2 (nprnowedue A)], BeiMWCNAKT No dopmyne

d, = max {d: 0,5 + 2e,. (9)

PacyeTHeid AMaMeTp OTBEPCTHA ONA CMELLEHHOM WTYLIEPa Ha ANNMNTHYSCKDM JHMLLE [CM. pUCYHOK A 53
{Npunoxesse A)] BEIYUCNAKDT N0 dhopMyna

N
1_[2_::] (10)

9.1.1.2 TpM HANWYWA HAKNOHHOMD WTYLEDE C KPYTNbIM NONepeyHBM CEYEHMaM, Koraa BonoLlUan Och OBaTb-
HOTO OTR2PCTHA C ofpasyiowed obeyaiii COCTARNABT YTON M [ClA. pUCyHOoK AL 118 (npunomenne A)], pacqHeTHbIR
OUamMaTp OTBEPCTUA BeMUWCNAKT No hopmMyne

d, = (d + 26,) (1 + tg?y cos? ). {11)

OnA WANHHADWYECHMY W HOHWMYECKWX 0DeYae, HOrAA OCk WTYLEpa [cM. puoyHor A 118 (npunomexne Aj]
MIEWHT B NNOCKICTH NPOSoNsHOND CeYeHA obadaim (o= 0], ¥ anA BCex OTEEPCTHA B Cpeprdyeckiy U Topocle-
PHHECKMX AHWLLAX PAcHETHEIR QMAMETR BeMHCNARKT No qopMyne

ad + 2c
o, = -

(12)

ooey

PacqeTHbI AMaMaTp OBANLHOMD OTEBBPCTHA ANA NEPNeHEUKYNIADHO DAcNONOKEHHOM LWTYLIEDAE K NOBEpXHO-
CTH 0EEYaHKH BRMHCTIRIT Mo dropMyne

oy + 2e; ) (dy + o = 4c,) z
2(d, - 2¢,F oS ). (13}

o, =(d, +2¢,)|sin e +

LN esimyEnsx QMg o = 0.
PacqeTHL QMamMeTp OTEEDCTHA ANA WTYLIERa C KEYTTkiM NONESPE9HLM CEYEHHEM, OCk KOTOPOMD COBNANAET

C HOPMANEK K NOBERXHOCTH 0EEYaAKH B UBHTDE OTEBEDCTIR, NPH HANWYHH OTOODTOBKW MMM TOROODpasHol BCTaBKK
BEI4MCAKT NO hopsyne

do=d+15(r=5)+2¢c, (14)

5.1.2 KoadpddpHumeHT NPOYHOCTH CEBAPHLIX COBOHHEHHMA

Ecnik ock cRADHOND Wea 0beYansn [QHEILE) vOaneHa OT HapywHOE NOBERXHOCTH WTYUEDE Ha pacCToAHWE
Gones Yam TPW TONWMHE! YEPRMMTABMOrD anamanTa 38 [cM. pucyHoK A4 (npunoseasue A)], To koadpuUrenT
MNPOYHOCTH 3TOFD CBAPHOND COBAMHEHHA NPK PACHETE YHPENNaHWA OTEEPCTHIA CNegyaT NpUHMMaTE ¢ = 1. B ue-
EMHOYATENEHER CNYYans, KOfda CRapHor WO NepeceraaT OTEEPCTHE WK Y OANEH OT HADYEHOHR NOBSDXHOCTH
WTYWRDE Ha PAcCCTOAHWE MEHES 38, NPUHMMADT ¢ = 1 B 3a8MCHMOCTH OT BMOA M KAYECTEa CRAPHOND WAeA.

Ecni nnockocTl, NpoXaOALLAR Yepai NPoOonsHsER 0B BANLLOBAHHOMD WTYLEPa W OCh 3TN0 WTYUEpa,
obpasyeT yron W He meses 607 ¢ NNoCKDCT R0 NPOOoNEHOND OCEBOT0 CEHEHMA LIMNNHADNHECHOR NN KOHWYECHoH
oDEYaAKY [cM. pucyHoK A2 (NpUnoxeHye A)], TO NPHHAMAINT ¢, = 1. B ocTanbMbIx cNy4anx ¢, = 18 32BMCHMO-
CTH OT BAOS W KAYSCTREA CRADHOMD Wea.

5
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5.1.3 PacuyeT TONWWHLI CTEHOK
5.1.3.1 PacyeTHble TONWHHE CTEHOK YEDENMASMEX INSMEHTOR ONPeaensnT & cooTeeTeTEMn . TOCT P

528572, [AnA annunTH4ECcEAX AHUL, paboTaiwmx Nog BHYTPEHHUM J3BNEHWEM, DACHETHYI0 TONMLLMHY CTEHKH 5,
BI4HMCNRIOT No opayne

o0,

52—
P Aglal - p

(15)
roe koadiduuueHT ¢ onpeaanaioT no 5.1.2

5.1.3.2 Pac4aTHy 0 TONWMHY CTEHKW IWTYUEPE, HAPYWEHHOMD KAk BHYTPEHHAM, TAK W HApYHHBIM QaBNEH-
&8, BIMUCNAKT Mo hophyne

pid + 2¢,)
P20y - pt

roe koahdryesT ¢, onpegensioT no 5,12,
Ona oBansHOro WTYUEpa B aToR (popmMyne d = d, .
5.1.4 PacyaTHbigé ANHHEI WTYUSpOB

PacqeTHe ANMHLI BHELWHEN M BHYTPEHHER YaCcTerl KpyTNONo Wiyyepa, ySacTEyiowmMe B yKPENNaHW oTEap-
CTHH W YHMTRIBSEMBIE NPK PacHaTe [cM. pucyHoK AG (NprunoseHne A)], BeYMcnRIT no dopmynan:

3 (16}

Iy, = min{.q; 125 ‘|r[|:|' +2c,) (5 - cs]}. 17

b =min{.fz;ﬂ',5‘|"[|:|' +2¢.) (85 — €, - l::.,j}- (18)
OnA oBansHoro Wryyepa [cyM. prcysok A13 (nprunoxeswe A)] 8 3t popeaynax o = ..
B cryyae npoxoJALLEro WTyuepa [cM. pucyHok AT (npunosedye Al s, = 5,
5.1.5 PacuyeTHan WHpHHa
5.1.5.1 Winpwuy 304 yEpannexssa B obedaikax, nepexofar i JHALWEax BelYWCNAKT no GopMyne

L, = JB, (s - ¢). (19)

2.1.5.2 Pac4eTHyi LWMPHHY 30HE YKPENNEHWA B CTeHKe oBedaiiiy, nepexona unM JHULLE B OKPECTHOCTH
WITYLEPE NPW HANMHHKH TOPooGpaIH0N BCTARKK MMM BEAPHOMD KONbUA [CM. proyHo) AL 10 (nprnomeHne A)] Beiquuc-
ot No dhopeyne

£ = min {I L} [20)

B cnyyae oTbopTosKW [CM. pucyHOK A9 (NpHNoseHHe A)]. 8 TaoKe NpW OTCYTCTEMK TOpoobpasHON BCTaBKM
HITK BEADHOM KOMBLUE

=L, (21)

5.1.5.3 PacuaTHy D LWMDHHY HAKNAOHOMD KONELE BeMWCNAKT no opMmyne

ly, = min{ly; D, (s, + 5 - cl}. (22)

5.1.5.4 [inA oTBEDCTHH, YOANBHHE OT APYTHX KOHCTDYHTHEHKD ANSMeHTOR Ha paccToRnue L < L [owm.
pcyHoK A4 (npunosesa A)], pacyeTHy IO WWpKHy 1, &, ONPegenAmnT cneayowum obpazom:

= ONA 30HE COROMEEeHHA 0DeYai C KONBEUOM MECTHOCTH, NNOCKHM OHWUWEM, TRYEHOR peleTiod [cam. prcy=
HOH A_43 (npunoxasse A)]— no dopaynam (200w (21) » (22);

= ANA 30HEl COSOUHEHWA KoHWYeckol obedai c gpyrod obedYaikol M obedYaiky C HOHMYECKHM MK BRIMYE-
Niidt QHAWEM [cM. prcyHok A48 (npunosedke A)], a Taxe c dnaduem wny cagnosod onopod cocyaa no
dhopmynan:

I = L fp = min {4 L} (23)

11— 1565 (i)
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5.1.6 OTHOWEHHWA OONYCKASMbLIX HANPAHEHHA:
= ONA BHELWHEH Y3CTH WTyUepa

o Claly ],
i _mm{w. lT]‘}

- ONA HAKNAFHOTD KOMNBLE
el |,
Xg = mln{tﬂ, [T”’

- ONA BHYTREHHER YACTH WTyLepa

i Gl
Ao = min {1,0. SET R

5.1.7T PacyeTHLIA AMaMETD OTBERCTHA, He TPeOYIoWMA AONONHWTENEHOMND YEPennaH4a
PacqeTHeId QUaMeTp OTREDCTHA, HE TPeSYIoWWA QONONHATENEHOM YKPENNEHWA, BRIYACTRIOT No oplyne

d, =04,/0,(s - c). (24)

5.2 OoWMHOYHLIE OTEOPCTHA B COCYOAX W annapaTax

OTeepcTE CYATARTCA OOMHOYHBIM, BCNKH BNUKARLLEE K HEMY OTREDCTHE HE OKAILIBAET HA HETD BNHAHUA,
YTO WMEET MECTD, KOMIA PACCTORNKE MEXOY HADYHHEIMKA NOBEDXKHOCTAMM COOTBETCTEVIOLIMX LUTYLIBPOE [CM. pii-
CyHOK A2 (npunomeHdna Al yoosnaTBopARET YCNOBKY

b'zﬂl'ﬂl;:s— c) + ‘I'D;'{S— c). {25)
5.2.1 PacyeTHbIM gWaMeTp oOMHOYHOTD OTBEPCTHA, He Tpebyowero yKpennedun, AnNA cocynon
nog BHYTPEHHKM HIBLITOYHLIM QaBNeHHEM

PacyeTHeR AMaMETR OAMHOYHOMD OTBEPCTHA, HE TPREDYIOLLErD 0N ONHMTENEHOND YHDENNEHKA NDH HANIYN
HIDBTOYHOA TONWWHE CTEHKKW COCY0A, BEYACIRINT Mo GOpMyne

d, 22[:“ -D.ﬂ] JO.(5-0). (26)

Ecnu pacqeTHsIi QUAMETE OOHHOYHON OTBEDCTHA YAORNETEOPRET YCNOBMD

d, <d, (27)

TO SansHERLWY PACYETOR VEDENNEHWA OTEBSDCTHE He TpebyaToA.
B cnyuas HEREMONHaHWA YCRoBWA (27 ) pacyeT yKpennaxua nposoaaTtno 5.2 2w 523,

5.2.2 YcnoaMe yHPENNEHHA OOHHOYHEIX OTRBEPCTHR
9.2.2.1 B cnyyae yKpenneHma oTBEPCTHA YTONWEHHEM CTEHKM COCYAa WNKM WTyyepa Nnubo HaknagHsim
KONbLOM, NWwbo TopooBpazHoii BCTaskod MNK oTHORTOBKDA QONMMHO BLINONHATLCA YCNOBWE

hp (8 =Sy =c i ¥ o ¥ lap (Sa—Ca—Co) iz * L (8—5, - ) 20,5 (d, - dyp) 5. (28}

522 2 MNpu yepenneHiy OTBEeDCTHA LWTYLEPOM NPON3BoNeH0A dopme [CM. pucyHoK A1 (mpunoseHne Aj)
YCNOBWE YHPENNEHKA BelpayasTch 8 obwen auge

Ay + A, zA=05d, - d) 5 .- {29}

doeck nnowagy A, u A, onpeaenAmnTcA Gea yyeta npubasox ©, ¢, W PACYHETHRX TOMNLWMH CTEHOK WTYUepa

8, M COCYAA S
OniiHe: WTYLEPA, YUUTHIBABMEE NDW ONPEaenasiia NNowaned A, u A, Bel4UCNAKT: §, no choplyne (17),

3, N0 hopmyne (18).
T



