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Mpeaucnoeue

Lianu 11 NDMHLKAEL CTAKOapTHaau9Md 8 PoCCHAckol Teaapauny YCTaHoBNEHL DeaepantHem 3aKoH0M
oT 27 gekabpa 2002 r. Mg 184-03 «0 TexHAYEcEoM PenyNEpoBaHuHy, 3 NPABUNE NPHMEHEHHA HAUWOHANbHBIX
cravgapToe Poccuickod epgepayu — MICT P 1.0—2004 «Crangaptiaauma s PococHickoi Pepepaumu. Do-
HOBHEIE NONESHNAD

CeegsHHA O CTAHOAPTE

1 PABPABOTAH OTKpeITEM axuMoHEpHEIM ObwecTaom «HayyHo-MCCneaosaTensCrHiA 1 KOHCTRYKTOpR-
CHHIA MHCTHTYT XMMHHNSCHOND MalwrocTpoa nA s (O8O HAMXHMMALL), 3akpsiTeis asLMoHepHsM ODWUecTRoM
e MeTpoxu MHEUHApHsr: (380 MNetpoxmss MHMHApEEr); OTERDETEM aKuMoHepHis obwecTeom «Boepoccui-
CHMIA HAYYHO-WCCNBA0BATENBCKWA W NPOEKTHO-KOHCTDYKTODCKWA WHCTHUTYT HediTAHOM MallHHOCTPOEHWA,
(DAD BHWAHESTEMALLY, ®epepansHod cnyBEod No 2E0N0M4YEcEoMY, TEXHOMOMMYECHOMY M aTOMHOMY Hag-

aopy (PocTexsansop)

2 BHECEH TexHHM4acsMs KOMMTETOM NO CTasgapTiaagun TE 260 « D8opy jopasue MdMHYeckos i Hedre-
razonepepabansEaouee s

3 YTEBEPW/EH W BBEOEH B QEMCTBVE Mpukazom GegepansHorg areHTcTRa no TEXHWYECKOMY pery-
NUPOBAHMID W KMETPONOMM oT 27 aexabpa 2007 r. Ne 503-cT

4 B HacToALEM CTAHOAPTE YYTEHBl CCHOBHEBIE HODMaTHEHLIE NONOHEHMA CNEQYIOWME MER0YHADOOHEL W
EEQONEACHAX CTAHOapTOR:

OupesTuas 97/ 23 EC Epponedckoro Mapnamesdta i CopaTa oT 29man 1897 r. no chnusesMio 3akoHoga-
TENLCTE MOCYAAPCTE-ANEHOR, KacaUedcs obopynoBaHuA, paboTawero nog nasneswen; EH 13445-3 1 2002
s Cocyae. paboTaouwwe nog gaaneHven. 4acte 3. Pacuets (EN 13445-3 : 2002 «Unfired pressure vessel — Part 3:
Designx)

5 BBEJEH EMNEFPBBIE

Hrghopaiaiua of UaMENaRLAX K HacmoRLueMy cimandapmy Myanukyamch @ exesoiH0 uIdaaaemon k-
BODMALLOHHOM YEa23Means « HauuoHNansHee cimakdapimbls, 8 MEeKciT UAMeNaHLLT U NONDaSgoy — & EMEMECAYHD
LU30aEaeMEDN LHGODMELILOHHBIX yKaamenax «HayuosamsHee cmandapmens. B cmyyae nepecMompa (2amMetia)
Ly OMMeHbl HECMOAWea0 cmakdapma coomeamemeayiowes yeedomnetue Gydem onyfnukoeano @ exea-
CAYHO UFdaaaeMon URghoDMaUUoRHOM yrasamens « Hayuananskee cmakdapmbis, ComTEamoiTiayiLLEs k=
GODMALUS, YEEIOMNEMUE L MEKCITIE DEIMELMOMCH MaKKe 8 UNDODMayLoHRoD cLCmeMe ofLWeso Nonb3oad-
HUA — Ma ohulliansHom calime DedepansHosd a28HMCIMEa NO MeXHLYECKOMY DESPNUDOEAHLID U MEmpog-
2uu 8 cemu Mumeprem

& CradpapTisdgeops, 2008

HacToAWMA CTAHAADT HE MOMET Bkl NONHOCTE MK YACTHYHO BOCNPOWABEAEH, THRAKKWPORAH M DaCNpo-
CTpaAHEH B KAYECTER OMLWANEHOND HigaHuR Gea papeleHuA DeqepansHOro areHTCTES N0 TEXHWSBCHOMY
PETYTNIADOBAHAK W METDOMOTMM
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5.5 MNpopepKka HECYLWEH CNOCOBHOCTH UMNHHOPpHYECKOW oBeYalkH, NOOKPENNEHHOW KONBLOM
HBECTEOCTH, PACNONOKEHHLIM HENOC PBOCTESHHD MO HECYLLIAM Y LIKOM

5.5.1 Npu pacyate r, @, W, n W_yunTeieawnT adderTuBHyio HECYWy anuHy [, 0Ge4aik, Be4MCNABMYID
no deophay e

Iy =1+ 114D{s5 - c). (17
5.5.2 Hecyuwan cnocobHoCTE OONEHE YOAOBNETEODATE YDA

4[], W,

Fy = [F] TR {18)

K5 BBMHCTRIOT No fopmynan:
- ANA HECYLLMX YILEK, NPHBADESHHEY BAONE ODeYafsm:

; 2
Ky = C-:ZISE Ly = 1¢j W1
B 1 rW,

- OMA HECYLUMX YILIEE, NPHBADEHHBIX B OKOHHOM HAaNpasneH K obeqaiKm: (18}

-alnz-rq;

g .
[posoy| + 2=2 |sina,|

(05 + 1IIIET!] |l:L:rE-Fl!.| + |5|nr.-:1|

Ky = max
4+ 102

Ecnu [a], = [a], To emecTo [a], nogeTasnanT [o].

20— 1558 B
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6 OnopHele Nanki

6.1 DCHOBHBIE PAIMEDEl ONOPHBIX Nan NEHBEO8HE HA PHCYHIE T.

7 2
< =18 ¢
~E e 7R | "
by by
o~ - gy i — r—‘_—-l['
=| £ B )< 8o tHH—T
r. |.
Ol 15 \——ﬁ‘tﬁ = l..___.'!Fi
ﬁ: HJ—F

Pucynox T

6.2 ¥YCnoaWA NpHMaHaHWA PACUYaTHEX opyn

6.2.1 ONopHsIe Nanks NPUcoeJMHEHE! K UMMTWHODWYESCHHE MNTH KOHHYeCKHM obevaikas. HanpaegneHue gei-
CTEMA YCANKA NPWHAMEIOT NADANNENEHD 0CH 0E8YaRM.

6.2 2 Pac4eTHble dpophy Nibl NPHMEHAKT NPW YCNOBWAX:

{5 —c)

0.

= 005,

g=02h,.

hy

004 = =—=05,

i~

&=

=
1A
=
=

=

004 < % <08,

b, = 0,6b,,
by = 1,5h,,

8 =8
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6.3 Pacyer yCHNHUA
6.3.1 ¥ounue, QeRcTeyIoLee Ha ONopHYI0 Nany, BeYUCciRIoT no dopMyne

G M _ - -
- ?+BTE(E1+3+:.,] agmn=2 uymn=4
I M ~ N {20}
i+n.?5{ﬂ+2:a,+s+a;;] Anan=3

Ecnd HEWIBECTHO TOUHOE IHAYEHWE &, TO NPUHUMaKT &; = %n’, .
6.3.2 MNpu HANKW4UK MomenTa M AoNyYCKSETCA YCTAHARNMBATE AMNaPAaT Ha ABE ONOPHEIE MaMk NP YCNOB K,

UTO MOMENHT ASACTEYET B MMOCKOSTA CNOp.
6.3.3 Npw n = 4, obacnesvBailny PABHOMEDHOE DACTPEOENEHWE HAMDYINH MENTY BCEMK ONOPHEIMIA
NANAMM (TOYHEIA MOHTAN, YCTAHOBKA NPOKNAR0K, NOANWEKA GETOHA U T. N.), YCUNWE BRMUCNAINT No opyng

G M
E'=-'I+D+E{E1+S+Ez}' (21)

6.4 Npopepka Hecywel cnocoBHocTH oBeYankK
6.4.1 Hecywan cnocofHocTe oBeyaiky B MECTE NPMBADKK ONOPHOR Nans 5ea NoaKnagHoro NKcTa JomHa

Y A0RNETRORATE YCNOBMMKD
(22)

2
R IFl = 25—

6.4 2 MNpu % < 0,5 aqavexwe [F];, nonyyexHoe no dopmyne (22}, HeobxogumMo YMHOKATE Ha ['Ilﬁ + %J

6.4.3 K; Be4HMCnAKT No dopmynam:

= [NA KOHCTRYKUMA & 1 C:
K, = exp [(=5,964 = 11,305x = 18,984y = 2 413x2 = 7 2B6xy = 2 042 )= + 0, 13223 +

+ 0,483 302y + 0, B469xy2 + 1 428)2) 10-7] (23}
= ONA KOHCT Py B:
exp[(-26,791 - 6936x - 36330y - 3,503x" - 335Txy + 2TBEy” +
K _ + 02267x° + 02831x° y + 03851y + 1370y )1077]
= min
! axp[(-5964 — 11395x - 18984y - 2413x% - T286xy - 2042)° + (24)
« 0,1322x° + 04833x°y + 0B468xy~ + 1428y°)1077],
= ONA KOHCTRYELMM D
K, = exp [(=29.532 = 45,958x = 91,758z - 1, 801x= - 12,062xz - 18 B7222 +
{23}

+0,1551% + 1,617x%z + 3,736x27 + 1,4252%) 10-7]

h, B,

o
m“”“%ﬁﬁﬁﬂ:fth%’zﬁm%

6.4 .4 [a] — eeMucnAnT No popsayne [(1).
K, BeqUCnAT npd o, = 0.3; &; — no dopayne (2), roe @, pasHoe o, . — no opuyne (3) ana

KOHCTRYKUMA & B Cw @, paswoe @, ., — no doopsyna (3} unu {(4) AnA koscTpysiwe D.
6.4.5 Hecywlan cnocobHoCTE 0fauaiiid B MecTe NPUBaPKK ONOPHON Nank! ¢ NOARNAAHLIM NMCTOM JOMmiHa

YOOBRNETEORATE YCNOBHID

[o, )by (5 - )

FEFl =g e (26)
10

o
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6.4.6 Npw % < 06 auauenme [F],, nonyuesdHose No dopryne (26), HeoBxo0uM0 YRMHONKTE Ha {0.4 |

6.4.7 KoapuuqedT K BeMUMCNAIOT No Pophyne:

expl{—49919 - 39119x — 10701y, - 1683x" - 11920xy, - 39276y7 +
+ 0237x° + 1608x°y, + 2761xy] - 3854y, 11077]

exp[(~5964 - 11395x - 18984y - 2413x" ~ T286xy - Z042)° 4
+ 01322x* + 04833x% v + 0B469xy” + 1428y° 11077,

K, = min

o
B . f, b

6.4.8 [0] — BeuMCRAKOT No opeyne (1).
K, BelSMCnAWT npu &, = 0.4, 4, — no chopmyne (2), rae 5, . paBHOR T, . — N0 GopMyne (3).

7 Cegnogkie onopsi

7.1, OCHOBHBEIE DA3MEDE! CEONOBLIX ONCE NOHBEOEHEI HA pUCYHEaX B K1 9.

b
m
Fy Fz = Fy
¥ = GOCYH, ONHAEKWHRLE CHRMMETPAYHO HE 080 8008 e onogs

T]F:J_'?:

§ = COCYE, ONADANDILHAGE CAMMETERRYHD HE Ta And Ganes onope

" =

& == GOCYH, ONUPACILHACE HECHMMETIERYHA

PrcyHok B — Cresb pacnoncseHEiR Cennosels onop Ana cocygon

1

2)

(27)
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d = UHNHHGPpWYsCEEn \'.IE‘E'\-IBHHE. HE
NOAREENNEHHAN SNEMEHTEMA BROSLTRO-
ETH

§ — dudhmHgpeuscesn obegafes, nog
KPERNASHHAN KONBUAMME MESTEOSTH

PucyHok 9 — PACHETHAA CXaMa Ceanosnn onop

T.2 ¥ecnoBWA NpHMBHEHWA PACUaTHEIX opmyn
7.2.1 PacyaTHeie Qoptynel NPHMEHABME NPH BbINONHEHAN YCROBWA?

60 ° <4, < 180°,

(& —c]
0

=005,

8,25,

By = B, +20°

Mnowane NoNepe-sHoro CEYEHUA KONbLUA WECTKOCTH A, = (5 — &) JD{s - ¢).

7.3 PacuyaTHbié YCHMWA, DACYSTHAA CXaMa

7.3.1 PacuyeTHan cXxema onpageneHia younue

B kayecTee OCHOBHOM pacHeTHON CReMel ANA ONpedeneHsa ONoOPHEX YCHMHA, MOMEHTORE M NONEpEYHBLIX
YEMNWA NPMAKMMEINT Bansy NepamMerHors KonNeUeaoro Cedeqia, WapHADHD ONepTyio B MeCcTax pacnonoeHa
OO W HAMPYHEHHYHD B 00WeM cnyyae pacnpafenaHHHMg M COCDeR0TOYEHHBIMKA YCUNMAMK B 33BWCHUMOCTH OT
KOHCTDYHLEK COCYOA. PacuaTHBEIE YCANMA W MOMEHTE ONPEaananT METOLaMH TEXHHYECKDA MEXIHHEN. Ha pucyH-
ke 10 NpegoTaaneHa OOHa 1S BOIMONHEN PECUSTHRIX CXEM ONA LMNAHODHYECKOND COCYAA NOCTOAHHOMD CEUEHAR
C INNANTHYECKMME OHHLWLEMMA, CHMMETDUYHO ONEDTOND Ha OB 00Dkl

12
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. Yo
Tt

=
Pucysok 10 — PacustHas ciema anpelsanaHds youm@R

L

Harpyand ana npuesneHHoi Ha pucyHie 10 Sani BeMucnAinT no goplynasm

G
TR (28)
M,y =g (29)

7.3.2 Onopuoe younwe F, B obuem cnyYae onpefenAeTcA METo0a M9 TEXHIHECK0H MEXaHWM
Ona cxemel, NPUBEISHHDR Ha pUcyHEe 10,
F=2. (30)
7.3.3 MarnGarmlWe MOMEHTEI W NOMepaYUHLIE YCHNHA
HMarubaiilue MOMEHTE CNeJYeT BeIYWCNATE B CRYaHUAX obauain Hag onopansd M, i1 ey onopanis A,

B CEYSHWUAX, [A8 OHM MMEIOT HaHBONELLIWE IHAYEHHA,
MNonepeYHbE YCHNHA CREAYET BelHMCATE B Ce4anuax obesaling Han onopamu Q..

B ofiuem criyyae uarkGaiuwiue MOMEHTE! M NONePeYHEIe YCUNWA ONDEgenamnT METO0aMN TEXHUSRCKDN Ma-

HKAHWKMA,
OnA cx@piisl, NpMBEAAHHDA Ha pUcyHe 10, MoMedT M, Han onopolR BeIYWCNAKDT MO OpMY e

]
M, = My == — M, (31)

MarcumancHeii MomenT M, Mexny onopami i nj ONA CxeMsl, NPEACTARNBHHON Ha pucyHke 10, Baqmrcna-
KT N0 ropMyne

My =M, + F(S-a)-Z(Ly2nH) (32)

MonepeYHoe YCHUNWE B CEYEHWW 0S0NoYEM Ha0 ONopod ANA CXeMsl, NPpeOcTasnedHoR Ha pUcyHe 10, Bii-
HHCNAKT No GopMyne

L -2z
Q, = F,.
CLedn (33)

T4 NMpoeepra Hecywed cnocobHOCTH 0BeYalKH B COYSHMM MEXOY ONODaMMH
Hecywyio cnocobrocTe oBeYaiky B CaYaHrin MEXTY ONOPaMK CNeqyeT NPOBEDATE NDH YCNOBKK

max (M} > max {M]}. (34

7.4.1 Cocyael, padoTamlMe Nog BHYTPEHHHM HIBLITOYHBIM SaBNEHASM
YCNOoBME NPOYHOCTH:

pb aM; Ky -
als o) (s g - 0P (35)

roe M, — uarnbanwMii MomeHT no 7.3.3;

13
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Ky — HoagpPULMEHT, YHUTHIBRIIWLMA 43CTHYHOS SAN0NHEHHE MHIKDCTe, Bbl4UCNAINT No hophyne

Ky =max {1,6-0,20924 (x~ 1)+ 0,028702x (x = 1) + 04795107 y(x = 1) =
=0,239110-5 xy {x = 1) = 0,29836-10-2 (x = 1)x2 - 0,8569210-8 (k= 1)y= +
+ 088174108 x2 (x= 1)y = 0,7595510-8 2 (x=1)x + (36)
+0,8274810- {x = 1)x3 + 0, 48168102 {x - 1)32; 1,0},

o i
roe y TRk ¥=5.
Yonoaue YCTORYHBOCTIH,
[A, ]
i
o < 10. (37)

7.4.2 Cocynkl, paGoTamowue noa HApYWHLIM OARMNEHAEM
YCnoBWe YeTORYMBOCTI
[, ]
% * ﬁ = 10, (38)

roe [M] — ponyckaemeid HarGaowmi MomenT; [p] — gonyckaemos HapywHoe nasnexdwe. B cnyvae obeyanim,
YHPEMNNEHHON KONBUAMM MBCTHOCTH, QONYCHaaMOe HAPYRHOE J3BNEHWE ONpPEgenaioT B obnacTy mexay JeyMA
COCE DHH MK KOMBUAMM BBCTEOCTH.

7.5 MNporepra HecyWw el cnocobHocTH 080noyvsK, HE YHPANNEHHOW KONLLUAMMK XECTKOCTH B oBnacTH
ONOPHOrS yana

Hecywan cnocobrocTe QonsHa ObiTh NPOBEPEHA B HIGHHWX ToYKaX (2) 1 (3) (oM. prcyHor 8).

7.5.1 NapameTphl CHCTEME, 0bWES MEPMOROHANLHOE MaMBDaHHOE HANPANEHWE

MapameTp, oNpedenAcibii PACCTOAHKEM 00 OHHLLE, BeUMCTAKT N0 opsmyne

g Jis—c)
¥ = 28354 5. (39}

MapamaTp, onpajsnfeMbii WWPKWHON NOACE ONoPbl, BEIYACNAIGT NO hopMyna

b
By =081 m. (40)

DEuies MEPHOUOHANBHOE MeMBpaHHoe HanpAXeHre Haruba, gefAcTeyinwes B obNacTy oNoOpHONS Yana,
BRI4MCNRIOT No dhopuyne

_ A,
(41)

o, =—7"
e tDzis—c}

roe M, — warnBaowmin MoMeHT no 7.3.3.
7.5.2 Uunuugpryeckan obeyadka Ge3 nogknagHsix NMCTOR
7.5.2.1 Yocnoese NpoYHocTH.

F, = min {[F]z, [Fla}, (42)

roe [Fl, — DonycHasmMos ONOPHOS YCUNWe OT HAMPYMEHHA B MEDUONOHANEHOM HANDABNEHWN, BRIMHCTIASMOE ND

dhopayne

LU Ly JOis - c) (5 - ) (43)

IFl. = Kig Kyz '
[Fl: — Aonyckaemos onopHOE YCUIHE OT HArPYHEHUA B OKDYEHOM HANPABNEHMK, BRiuMCnAeMos no hop-
My
14
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08[a,],./Dis — ¢} (s - c) (44)

[Fl; = Ky Kig Kz

roe o]z, [4): — npeaensHse HanpAMeHnA Karba, BeMUCcRAeMsE No dopMyne (1)

KoadsdpbuusenTel 0, 1 71, QnA onpeianeHdn koadipuukedTa K, npueagesl B Tadnuue 1. 0na 0, nprHdaoT
COOTBETCTEEHHO i, | MAK T, o, M0LIWE HaHMEHLLLBE NPEARMLHOS HanpAMeHWE usrwba.

Tabnuwua 1

[rda s ity Bzp g
E,E:]l H‘13 .H-lp_:. — ; pﬂ' —_ 1
(ol T T e g [a] (4{.5 ~&) “m-x] CAT
(o] - 053 Ky o 1
Gilz K2 Kyg Rag SIN[056;) 0 2{s - ¢) Kol

M ginf
K, — K03 DULMEHT, YUWTHBIIOLWA BNAAHWE LWMPWHE noRca onopel (K = ma:{—-ﬁl—'; 025 }].

115 - |].143251 .
K7 — K0afhhMUMENT, YYUTEIBAKLLWA BNMAKKME yTNa oxeaTa (K, = SN IR

145 — 0,435
Hiq — KOIHAWUMENT, YHHTEIBAOWME BNMAHWE yIna oxeata (K, = —grmEes) ol

K, g == KOIPDALMEHT, YHHTRIBAIOLWWEA BNUAHWE PACCTORHWA 00 JHWLLE (K =1- F = ]1
[E"r'

e

K7 = KOMPDULMENT, YyYUTHIBAKLLWA BNAAHKE LWADHHE NOACE ONopsl (K, =

7.52 2 NpoBapky YCTORYUHWBOCTIA CNagyeT NPpoBOAWTE NO opkyNe

o, I, R [i]’
DREURA RN B (45)

roe  p=0—ganacocynes, paboTakMy Noa BHYTREHHWM M3IBRITOUHEIM LaBNEHHEM,

[0] — ponycxaemoe HapyxHoE NapneHHa (4nA obeYan, yKpenneHHoR KoNbUAMK HEcTKOCTI, JoNycKas-
MOE HAPYHHOE aRNeHWME ONpegenfoT B obNacTi Mesy OBYMA COCEAHAMA KONLLUAMK MEBCTKOCTH),

F, — ahcherTHRHOE OCRBOE YCUMWE OT MECTHRX MeMOpaHHE HAaNPAKEHWA, NeRCTRYIWWE B 0BnacTw
ONOPkl, BEHUCTIAEMOE N0 opsyne

Fy =F.'% (= Erc]. Kz Kis, (46)

Mmax [1? - EL&' '.[I}

sin(058, ) h

coayy - 6y }}:

— HOMPULMEHT, YUUTLIBADLLWA BENAAHKE PACCTOAHKA 00 AHawa (K; = min {1’3. E;

roe Ko; — KoXDOULKENT, YUHTEIBAMLWWA BNWAHWE YTNa 0xXBaTa (K, =

1- &M cospy _

Ky = E03DDUUWEHT, YYHTHIBAOWWA BIMAHNE LUKMDHHB NOACA ONopel (K, = T},

15



a

rocT P 52857.5—2007

&, BeIYMCNRAIOT No dhopmyne (41).
[MpK BEMUCNEHMA KoXPOOUUMeHToR K, — K, aHaqasue yrna i, cneayat NoacTapnAaTe B paguaHax.
7.5.3 Unnuuapuyeckan obevyaika ¢ NOOgKNAOHLIMA NACTaAMM

7.5.3.1 NMposepka HECYLWeH CNocoBHOCTH

Mposepey HECYLWER cnocoBHOCTH CnegyeT NpoeoaMTe ne 7.5.2. 1. B atom ciy4ae:

= NOAKNanHoR NMCT PACCMATPHEAKOT KaK CEANDEYIO ONOPY LWWPKWHORE b, © yrnomM oxBara &,

- BO BCey (hopMynax BMecTo b CnegyeT NpUHMMAaTE b;, BMECTO &, crnegyeT NPHHEMaTE Sy, TONWWHY Nog-

KMAAHOND NACTA HE YUHTHIBAMT
- NOAKNAAHON NWCT PACCMaTPWBAINT KaK YCUNBHWE CTEHEM COCYaa, BO BoeX hopMynax v Ha rpadukax

BMECTO (8 = C) CNegyeT NOACTAANATE 5, BEYWCIREMYI0 N0 hopMyne

Sy = (5 - € 14(5?5]3_ (47

YCTORYMBOCTE NPOBERAT No 7.5.2.2.
7.6 Mpopepka HeCYWeR cNOCOBHOCTH OB8YaRKH C KONLUOM HECTHOCTH B 06NacTH ONOPHOro yana

7.6.1 MNpoeepka NPOYHOCTH M YCTORYMBOCTH CTBHKW COCYOa
7.6.1.1 Cocyoel, paboTarkwwe Nog BHYTRPEHHAM HABLITCYHBIA DABMNEHHEM, NPOBEDAKT MO YCIOBHID NpOod-

HOCTH

[ali] ) A, < [q] (48)
ql:ﬂ—l:‘:l ﬂﬂzﬂﬂ—ﬂ:l_ v

roe M, — uarnbaowmi momenT no 7.3.3.
¥CTORUMBOCTE CNEAYET NPOBEPATE NO dopMyne (45), npreuman p=0n F, =0.

7.6.1.2 CocyOkl, paBoTalowHe Nog HapyHbM SaBneHWe
YCTORYMBOCTE NPOBEPANT No hopmyne (45), npuHaman F, = (0.
7.6.2 MpovYHOCTE KONBLUA XECTHOCTH AOMKHA YOOBNETEODATE YCMNOBHHD

Kyg [M, ]ep
F<msozer (49)

roe K, — woadupiunaHT no Tabnuue 2;

Tabnuwuya 2

Jpwiasne yrna oxsarta §

Fc.IH
0" 14 -
ap® 21 20
120° 33 28
1507 56 50
180" 103 —

[M.], 8, — onpagenmoT no TaGnuue 3 (e, > 0 go Boax cny4asx). Mpy aToM napameTpsl 5, W [, BEYHCNAKDT Mo

chopaaynam

s, =(s-c)|1- lo } o] (50)

2{s - c)[e] | la],
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fo =t +44D(s - c) (51)

AuaK « + » CNEAYET NDHHAMATE ANA KONEY, PACNoNoKEHHEX CHADYHA COCYOA, aHAK 4—» — AMA KONed,
DECNONOMEHHLX BHYTPW COCYAA.

Tabnwua 3

Crutnne mnLLa &, ]

L
t — iy 5 O5[Hh — &, + te] + (20, + 5, ) 5. 1),

s [ of

s

by & +£""‘4 —la % D518, (h— 8,7 < 5,67 « (2h - 2e, + 5, )b, & +
F

+ (284 + 8 ) a5 ] lok

he, — [, 5, 058, (b - 94]-2 + 25 (h- &)+ (28, + 5. )08 ] 0],
25,

B cnyyae npuseHeHHa Npodung, He NpeacTasneqHoro B Tadnuue 3, [M.] cneaveT BeYuchATE Mo gropry-

(M]=W [a],, (52)
roe W, — nnacTi4eckiid MOMEHT CONPOTURNEHMA NNOLWAOW NONEPEYHOIT CEYEHHA NPodHNA, BEMDYan nno-
wank Ls,. HeATpanesas ocs (ANA onpedenasds e,) pasgenseT nNowads NonepedHors cedesna npodung Ha
OBE PARHEIE YACTH.

8 OnopHble UWNHHOPUYECKWE CTOWKHK

E.1 DcHOBHBIE PaIMEDEl UMNHHADHYECKH CNOPHED CTOSK NPHEEOEHE HA pHCyYHKe 11,

17
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ConepwaHue

DENacTe MPHMEHEHMA _ . . . . _ . . L . o 0 ot e e e e e e e e e e e e e 1
HOpMAaTHMBHBIE COBIMEM . . . © . . . . o . o o o i e e b e e e e e e e e e e 1
OBOIHAYEHMA . . . . . L L L . o o e e e e e e e e e e e e e e e 2
DBWwwe MONOWEHMA . . . . . . . . . L o e e e e e e e e e e e e e 3
HECYLME YILEM . . . . . . . . o . . e e e e e e e e e e e e e e e e e e e e e e e 4
T o = | g
g LTt e e R | |
DnopHse UWNAHOPHYECKHE CTORKK
ONopHLIE NNacTHHYATRIE CTORKH

15— 1565 ]|
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8 == BEPTHEANLHAN CTOAKA G = HARFIOHHAA CTOEEA

Pucyrox 11

8.2 YcnosaMA npUMaHeHHA PACYBTHLIX hopmMyn
B.2.1 MeTog pacdeTa OHKLL, YCTaHROBMEHHLX HE HAKNOHHBLX ONODHEX CTORKER, MPHUMEBHRIOT, 80T WX B3a-

HBHOE NEDEsELLEHNE HCKNIDYaHD.

8.2 2 MeTtoq pacHeTa NEHMEHAKT TONBEED ONA COCYO0s M annapaTtos, paboTarkiuMy nogd BHYTPEHHAM M30ki-
TOHHEIM SABMEHKEM.

823 DopMynsl NPHMEHIT NpW cobmogeHidl yonoaxa ds = 1,645

B2 4 K Topoctsap i CiM OHWWAM ONopHENE CTOWIM Q0MmEHs B Te NPUCOEOWHEHE B 0GNACTH CEpHYec-
KOO CEMGEHTA, 8 K ANNANTHYSCKHM gHHWam — e obnactu 0 < x <04 D,

8.3 Pacuyer yocHnHA

8.3.1 BeprvxkantHOoe yoUNWe Ha onopHyH CTORKY BeIYHCNAT NO 0Py e

M

G
- T * O7na, - A0An =3,
1= 53
%-%—uﬂnn_d. (53)

B.32 Mpw n = 4, obecne4lBallWs pIEHOMEDHDE PACTIPEOENEHKE HAMDYIKKE MENKDY BCEMM ONOpHEBIMK
CTORKAMIA [ TOYUHEA BAOHTEN, YCTAHOERS NPOKNAgoK, NOONWEES BeTOHa M T. N.), YCHNME BeIYWCNAKT no GopMyne

£} i
F, = & 4, (54)
8.3.3 OefcTexe MomenTa M J0MYCKAETCR TONBED B TOM CMTY4aEe, BCNH ONOPHEE CTORKH CBARIAHE! Mexay
COBOR MECTEON DEMON, NPENATCTRYIOWER BIAWMHOMY NeBEMELLEHKID CTORK.
MMpK 3TOM CHEOYET BRINOMHKTE YCNOBKE:

G
3
G __M ' {35)
3

B.A Npopepka HECYWEH cNOCOBHOCTH BLINYKNOrO AHWLLA
8.4.1 Hecvwan cnocobHOCTE BREMYENOID OHWLLEE SOMNKHE YOOBRNETEODATE YCNOBMARM

. Pnnﬁ
1§ P {56)
T TR

F

= 10 (57)
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roe [F], — ponycxasmos BRNTHEANEHOS YCUNWE, BelMUCNAeMoa no dhopayne (S58);

d, — Ans onopHbx cToek BE3 NOOKNRANHOTD MMCTA,

d, =
. g, — OnA onopHsIY CTOEK C NOAKNSOHRIE MACTOM,

[0] — aonycEagMos BHYTREHHER HAIORITOMHOE O3BNEHHE B CEDEaMHHOE 0BNacTv BeINYENGIO JHWUWWEA 1o
MoCT P 52857 2.
8.4.2 lonycrkagmos BepTHHAMNEHOE YCUNUE BRMHCTAIT N0 ROpMYNE

Z
[F], = 157[s]is, -cfﬁﬁ_m# . 5%. (58)
8.4.3 r w0, onpaienfioT no Tabnuue 4.
Tabnuuya 4
dopwa grMua INAMATHYECEOE AHALE TopochepuuBcIoe AHALE THROE
Tun M= 0250 e 8 c

d 2
ap 1-%13*]
. D 080 0,80
1++
,_g[d_ar
FNl )

dy 4y dy ds

Sim
= 20 fi-3(%]

9 OnopHbIe NNACTUHYATLIE CTOMKK

9.1 OCHOBHBIE DEIMEDLI ONOPHER NMASCTHHYATEIX CTORK NPHBEOEHEl Ha DHCyHKEE 12

5.2 YecnoauA npUMeEHEHRA PACYETHLIX QopMyn

8.2 1 MeTog pac4eTa NPHMEHAKT TONEED ONA JMNHNTHYSCEAY OHWW, paSoTanwMy Nog BHYTREHHAM Mabki-

TOMHEIM SABMEHREM.
5 2 2 Popaynsl NPUMEHSRIOT NPW COBMKOEHKW YCNORKA QNA ANHNTHYSCEE QHIMLWL

0003 = 2= <002,

d
FE 07,

01s é < 035,
by = 1,21,
by = 0.6bh,,
-

ig
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>

ProyHor 12 — OnopHan CTORKES HA SNAMNTAYSCKOM QHWWE

9.3 PacyaTHbIg YCHNMA
9. 3.1 BEpTHEANEHOE YCHMHME Ha CNOPHYHY CTORKY BEIMHCNAIOT No ropiy ne
G M

+mnp¢in_3,

a
F=

G, M (59)
ibanpnn_-ﬂf.

83.2MNpy n = 4, ofiecneYyBariLMy PABHOMEDHOS PACNPEOENEHWE HAMDYIKK MENTY BCEME ONOPHEBIMK
CTORKSMIA [TOYHEIA BMOHTaN, YCTAHOBEKE NPOKNAg0oE, NOOMWaES BETOHE M T. 1N.), YCHMME BeIYWCNAKRT Mo opMyne

G, M
Regedl (60)

933 MepuavoHanesH B MOMEHT, Nepedasasiibii onopoi Ha JHWLWE, BelHUCNAKT No ooplyne

F1 lt'1rl-1::-: - B+ K]
M, = 5
9.3.4 MNpu QEACTEMKA HArMGSI0LWEro MosMeHTa W HeoBX00uMo BeINONHKTE DACYHET Ha NPOYHOCTE EyVHOSMEHT=
HOFD DONTA OT NeRCTBHA DACTAMNABREDLLLETD YEWMHA:

(61)

M ]

W—?HPHH—'E,
- (62)
%—%Hpb‘lﬂ-‘t.

PacuyeT Ha NpoYHOCTE (hyHOaMaHTHOM BONTa NPOBOOWTE HE CNESYET NP BENONHEHHH YCNORMA:

L3
B
[

E
G M . (63)
4~ d :

20
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9.4 MNpopepka HECYLWEH cNOCOBHOCTH 3NAWATHYSCKONS AHWLLS
9.4.1 Hecywys cnocoBHOCTE OHHLA B MECTE NPHUBADEX ONOPHOA Nank cneayeT NpoeepaTes no dopMyne

Fy sinn, M,  p
FL L et (64)

rge [p] — ponycagmos BHYTpeHHES HabeITOMHOE DaaneHWe B CepegrHHOR OBNacTh BeINYKNOrD JHAWS No
MOCT P 52857 .2,
Yron (e, ONpanenAwT no Tabnuue 4.

942 [onyCHaeMOe HOPMANEHDE YCUMAE ONA HENOOKPENNEHHOND AMNUNTHYSCHOTD GHALLA BMHWCTAKDT Mo

dhopryne
[Fly = 0,25 Ky [a] (5 = cfF (0.2 + d, [ D), (63)

roe o, — OUateTp CeEYaHA, NPpoXoOALWEnD Yeped CepadHy NHHWK KOHTaKTa ONopksl © JHALLER, BeIYHMCnanT no
l

diopmyne
dy=d+2C, =K-=b, _... {66)

9.4.3 Donycrase MblA MEDUOMOHANEHBA MOMEHT ANA HENOOKEENNEHHOMD INAMNTHYSCHOND QHMLLE BEMHCR=
KT MO RopMyne

[M]), = 0,25 K5y [a] (8, = )2 D (0,2 + d, | D). (67}
9.4 4 KoadpdmumweHTel Ko v Kz onpeaensioT no rpadvsan, NpUBeaeHHsM Ha proyHikax 13 v 14 cooTeet-

CTREHHD, B 3ABWCHMOCTH OT OTHOCHTENEHOR TOMLMHE DHKLR (5, =)/ OV A OTHOCHTEMNRHON ONMHL] TdHEE KOHTaETa
ONOpE © OHWAWwEs § D

Rl

BN

-1}
40
=0 ' I ' W
ﬂ|1 Im ' '] 'l 'l | ' ' ' 1 '} 'l
02 0.8 8. T T
PucyHox 13 — Koadebuuwant K PucyHok 14 — KoaddsumedT K,

21
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9.4.5 OnuHy NAHAK KOHTAETa ONOPsl © OHALL S BaIYUCAAKRT Mo Qopryne
{ = (Bymay = K) !SI0 0. (68}

0.4 6 JonycHaemoe HODMATNEHOR YCUMTWE ONA NOJKDENNEMHOTe NOOKNaAHE NTACTOM JMNMITHYECKOnD
OHWLLE BeIYMCAAKT No opMyne

[F], = 0,25 Kap Kz [0] (5, = CF? (0,2 + d, | D). (69

947 Donyckagsibii MepHanoHANBHEIR MOMEHT ONA NoOOKPEnIeHHOND MOOENaaHsLR NACTOM 2NNANTHYEC-
KOMO AHMLLA BEIYACNAKDT no gopmyne

[M.,]= 025K, K, [o]{s,=c)z D(D.2+d, /D) (70}

9.4 B KosphuumenTsl K W K ONPESenanT No rpadukan, NpUBE 0eHHBIM HA pUcyHEaX 154 16 cooTeeT=-
CTEEHHD.

Kaal

1.n|: S - o0

. ot
L

PHcyHor 13 — Koadmument K,

Pucyror 16 — Hosddmument K,
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YK 66.023:006.354 OKC 71.120 roz QKM 36 1500
75.200

Knioyeesie CNOBA: COCYOL W ANNaPaTk, HOPMEl M METO0L PACUATS Ha NPOUHOCTE, CNORHEIE HAMEY IR
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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-
HECTE W FEDMETHHHOO T PNBHUSEGLN CORMMHEHWA - . . _ . . . - . o . . .. .. .. ..
Cocyas 1 annaparts., Hopasl @ Matoisl pacysETa HE NpoYH0CTE. PacqeTr obaqvask M
OHWLL OT BOAOSACTEMA ONOPHBIE HBTEIWAOK © . © . . . L . o oL e o c et e e e e
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
Cotyie W annaparsd. Hopmuel 1 METOOLI PACYETE HE NPOYHOCTE. DNpEOensHMe Ha-
AEAMEHWA B MECTAX NEpECayaHUi WTyuapos o obayaicame i QHAWEMKY NRW BO30ER-
CTEWM JEENEHWA 1 BHEWHWN HAFPY30K HE WITYLEP © _ . © . . o . o . o oo e o e w . s
Cooyie 4 annapatel. Hopusl M MaTofbl pECYETE HE NPONHOCTE. Cooyas M annapatsl,
pabaTamwKa © CepoEDA0POGHEMN CRBOaM . . . | .
Cotyie W annapartel. Hopue B Marigkl pacyeTa 1a npl:HHl.‘.lm Ms'rn,q p-EI.'HE'I‘E Ha
APOYHOCTE DOEMEEE U GHALL C YYHETOM CMELWEHWMA KPOMOK CEaPHLLE COBOMHEHNA, yr-
NOBATOCTH M HEBKpYTIoCTM OBeMB8 . . . . _ . . . . .. oL o o
Cocyakl W annaparel. Hopse 1 METOLl PACHETS HA NPOYHOCTE. Tpebopaqwr k duop-
M NPEOCTABNSHAR PACHETOR HA NPOYHOETE, BeiNONHABMEX va IBM . . _ . 0 . _ _ .

COCYOb!I ¥ ANTIAFATEI

HopMil U METOOK pACYETE HA NPOYHOCTE

B3 B—2007

FPegatop P I Mespdoecskan
TexwwHacal pegaetop B, A Mpyraroes

Roppakrop H. M. Maepuwgs
KamnesorepHan sapctea A, 1. Punosaroaod
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HAUWOHANBHBIA CTAHOAPT POCCHMWUCKOW ©EOEPALMWMK

Cocyabi ¥ annapaTisi
HOPME! M METOOblI PACHETA HA NPOYHOCTE

PacueT ofa4yask W OHWL OT BOIOSACTEMA ONOPHLI HAFPY30K

Vassels and apparatus. Morms and methods of sbrength calculation.
Caloulation of shalls and heads from influence of support loads

Dara eeegediva — 2008—04—01

1 ObnacTe NpUMeHEHHWA

HacTosWwWwA CTaHAART YCTAHABNWBAET HOPME M METOOLI PACYETA HA NPOYHOCTE UWNWHOpHYeCckux obedaek,
KOHHYECKWMK ANEMEHTOR M BeINYKNBD OHALL COCYA0E W aNNapaTos, NPHMEHAEMBIX B XHMWYECKON, HEDTexnMiA-
YeckoW, HedTenepepabaTelBaWLER 1 CMEXHBLX OTPACNAX NPOMBILLNEHHOCTH, pPAGOTAKNWMX B YCNOBWAX OOHO-
KPATHEI ! CTATHHECKMX HarpyIoK Nog BHYTREHHAM W306ITOMHEIM aBNEHKEM, BAKYYMOM MNW HADYEHLIM JaBne-
HHEH, MO0 QEACTEHEM YCUITHA W HAMORI0LLMX MOMEHTOR, NDK HAMDYXEHHHA ONOPHEIMK YANAMW: HECYLLMBK YLLIKA-
MW, GNOPHEIMA NANAMK, CEONCBEIMK ONODAMIA T ONODHBLIMA CTORKAMA.

HopMe! M METOOE PACHETA HA NPOYHOCTE NPMMEHAMEL NPW YCIOEWW, 4TO OTENOHEHWE OT MeoMeTDHYeCKoN
OPMEEl M HETOYHOCTH MAMOTORNEHWA PACCHUTRIBAEMbIX 3NBMEHTOR COCYA0E HE NPEBLILAKT JONYCKOR, YCTaHoa-
NEHHEIX HOPMATHBHEIMA OOKYMEHTAMHM.

HacToAwMiA CTaHOapT He PACNPOCTPAHSETCA HA PACYET CAMMX ONODHBLIX YANoR.

HacToAwWA cTasgapT npuMesaeTch coamectHo o MOCT P 52857 . 1.

Z2 HopMaTWBHLIE CChINKW

B HacToAwen cTaHgapTe MCnoNb30BaHsl COBMKA Ha CNEaYIOWWe CTaR0apTR:

MOCT P 528571 — 2007 Cocygel W annapartsl. Hophsl W M8ToObLI pECHETa Ha NpoYHoCTE. Ofwmwe Tpeboaa-
HI1A

MOCT P 52B5T 2 — 2007 CocyOkl 4 annapatel. Hopsis M MeTodkl pACYeTa HA NPOYHOCTE. PacyaTt yunvug-
CHYUESCEMY M EOHWYECHEHE ODeYaes, BRINYKNBIX W MITOCKHME QHUL M EDLILEE

MOCT P 52857 .6 — 2007 Cocyasl ¢ annapaTe. HOpMb M METOO PACHETa Ha NPOYHOCTE. PacueT Ha npoq-
HOCTE NPW MaNoUWKNOBEX HArpYIEax

Mpumevadne —MNpH NMONL30EIHWK HACTORWMM CTAHOAPTOM LENEco0DpasHo NPOREPATE OARCTEME COLIMOY-
Hild CTEHABPTOR B MHPOPMELMOHBOR criTame oBwars NonLInBaHue — Ha odiiykantHoM caite DegepansHorg BieH-
TETEE N0 TEXHWYSCKOMY PEryNEPOBEHKID B METRONArHKA B CaTH MHTEDHET Wnn N Earo0Ho n30asasmony MHEopManm-
OHHOMY yEa3aTENN sHaywoHANBHLIE CTAHOARTEY, KOTOPLIA ONYBNMEDBAH N0 COCTORHUIG HA 1 AHBAPA TAEYIErD MooE, v
M COOTEETCTEYHOLWMM SHEMECAYHD WANAESEMEM MHPODMALWIHHEM YRA3ETENAM, onyDNEOBEHHEM B TEKYILEM rogy.
Ecnu CobinHER CTEHOEPT 3aMEaHEH [MIMEHEH]), TO NPY NOML308AHMY HACTORWAM CTRHOAPTOM CREgyeT pyRos0goTe-
BATLOA 33MEHAKLWM [MAMEHEHHLIM] CTEHAAPTOM. ECnm cobNOYHLIR CTAHOART OTMEHEH BEa 3amMaHl, TO NONOHEHWE, B
EOTOROM O8HE COLMES HA HEMD, NPMMEHASTCA B YACTH, He 3ATPArMBARILLER 3Ty COLIMKY.

T Hepaibl 1 METOOE DECHSTE NPAMEHAKTCR TAGHS MPY MHOMOKPATHRN HAMDYIKAEX NPW YCNOoBWK, YT0 “WoNS LrENos
M pRAMAX HAMPYIO0K HE NPESbILAKT IHAYEHHA, NP oTopey o FMOCT P S2857 6 heobxofumo npoBognTh PACHAET Ha
RMEMOLMENOBYH APOYHOGCT.

HMagaswe ohyMansHoe
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3 OBbozHavYeHWA

B HacToAWweM CTaHIapTe NPHMEHEHE CReOyiWe 0BoaHaYaHMA!

& — ONHHA BLICTYNAOLLER LMAWHIPWYECKoR YacTH cOCyYaa, BRNNYaA oTOORTORKY AHMLLA, MM;

b — wupuHa cegnoBol onopd, s,

By = ONWHAa OCHOBAHWA CNOPHOR CTOMKKE, MM,

by — ONWHa HECYLWETD YLLK B OCHOBAHWA, MM;

b, — LMpWUHa NOOKNAGHOND NMCTAE, MiA;

By — ONUHA NogKNagHOND NWCTa, MM,

by — WKpHHa OCHOBHON NNMTel ONOPHOA NanNGLI, MM;

O = CYyMBA NPpUEAB0K K PACYETHOR TOMLUMWHE CTEHEM, MM,

By g = MAKCHMANEHAR ANWHA pebpa onopsl, M,

oy — DMaAMETD CHDYHHOCTH ONOPHBIX CTOSK, hMM;

d, — HapyHHEM AMaMaTp oNOPHON CTONKM, MM,

= OWasMeTD NOOENagHon MMCTa, MM,

Oy == OHameTD ONoDHOR OKDYHEEOCTIA, MM,

d, — pDEKTUBHEIA DHaMaTP oNopHOR CTOMKA, MM,

0 — pHyTpeHHWA QHamMaTp UMNKMHADWYEcKol oBedaiim MM BRMyXNono AHHLE, MM,

O, — BHYTPEHHWA JMaMETD KOHMYEcKoW obedyalikg B CeYeHHW, COOTBETCTEYIOWEM NONOBUHE NMHWK KOHTAKTA

ONODHOrD YANa, M

[, — pacqaTHbIA AHaMaTD, Ms;

& — Onuia ceoBogHD BLICTYNAIOWER YACTH IKBUBANSHTHOND COCYAA |, MM,

&, — PECCTOAHWE MEXTY TOWKOH NPHNOHEHWA YCUNMA 1 0BeYaRkol MNKY NOAKNAAHLIM NACTOM, MB;

&; — PACCTOAHWE MENQY OCHI0 OTEBEPCTHR M CPEOHER NMHWEN YILKE, MM,

& — PACCTOAHWE MENDY TOYKDA NDUNOMEHWA YCUMAA 1 HEATPANBHOA OCEI0 KOMNBLE WECTHOCTH, MM;

&, — pacCTORHWE MaNQy CTEHKOA COCYE 1M HERTDANBHOR OCHID KOMLLA MECTKOCTIA NDW NNACTUYECKoM Waribe,

hBA;

f— npeasileHe NOOKNagHoND NMCTa Hag rpedHEM oNopkl B OKDYHHOM HANPABMNEHWA, M,

F — pacyeTHoE OCeB0E PACTAMMBAMLLEE WK CHUMAIOLISE YCUNKE {CHUMAHOLWEE YCHMAE CO IHAK0M MUHYC).,
ASRCTRYIOLLIEE Ha NONHYK NNOWAagE CeYaHMA 008YaRM B HANDABNEHAW OCH LW NWHADHHSCKOA WA KOHWYaC-
kol obavailn (Bea yyaTa HarpysKy, BOIHMEIOLWENA OT BHYTPEHHEND MIBLITOWHOMD WNK HAPYHKOD Na8ne-

HHAY, H;

Fi=— pac4eTHOe yCHNWE, O8ECTEYIOWEE Ha =0 onopy, H.,

[F] — ponyckaemoe yCHNWe M3 YCNoBWA YCTORYMBOCTI, H;

[F].. [Fl;. [Fl; — oonyckaamos yoHnne Ha onopHiii anemenT, H;

J — PACCTORHWE MEMOY CRSIHHMA NHHUAMK DEGaD, MM,

5 — pec cocyoa, H;

h, — BeICOTa ONOPHOA Nan.l, ML,

H — BBICOTA BRIMYENOA YACTH OHULWAE N0 BHYTREHHEA NOBEPXHOCTH G232 YUeTa UMNUHODHYeCEDR OTDODTOBKM, MBA;

k — cuoc pebpa onopbl, MM,

K, — Ky — o irumeHTE

| = ONAHa NAHWK EDHTAKTa ONODE! C OHMLLIER, MM,

Iy = ANAHS ONOSHOEA Mans, MM,

L — AnuHa WANWHOPWYECKOR YacTy COCYOa, BRMOYEA ANWHY UMNWHODAYScHoN OTHOPTOBKK JHWLLE, MM,

L, — paccToaHWe MEesdy Q8yMA CoOCeOHMMIA CEONOBLIMA ONODaMHA, M,

[y = apbipEKTHBEHAR HECYLLAA ANKUHA CTEHKW COCYOa, MM,

M — pac4eTHuIA WIrMDaKWKA MOMERT, JERCTEYIOWMA Ha obeYaiky B CRYEHMM, NOE DacnonoEeHb ONODHbIE

Warkl, B YCNOBAAX IHCTIMTYATALMWW MNK WCNMTAHAA (MOHTEHA), H-san:

M, — pacyeTHeA HardbarWWi MOMEeHT Hag A onopoi, Hsm,

n-ﬂJ— MAKCHMENEHEA DaCHeTHEIA WArHBarW MR MOMEHT MENIY ONOpasin i M j, H-ummM;

[A] — ponyCEasmMsil H3THEaLIMA MOMEHT M3 VCNOBMR YCTORMMBOCTI, H M,

[M]; — ponyceaessiR HIraBaloWwMA MOMEHT ANA ONOPHOR CToRIA, H M,

It — YWCNO Onog:

[ — PACHETHOR BHYTPEHHEE MI0RTOYHOE MK HADYHOES JARNEHWE (HADYHHOE QARNEHKE CO IHAKOM SMHHYCH ),

MMa;
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[p] — nonycHagMoe BHYTPEHHEE HIBRTOUHOE MNKW HapYHHDR fagnaHue, Mia;

§ — pacnpeqens HHan HarpyIka IeEHBaneH THOTO cocyaa, Hinm,

Q) — MEKCHUMAanNeHOE NONEPEYHOE YCUNWE, OEACTEYIWES B CEYEHHM Had -4 onopoi. H;

[] = ponyckaemos NoNepeaYHoe younke, H;

F— pagMyc HEATRANEHOM BOMOKHA KONBEUA MECTHOCTI, M.

Fop = pAaAWyC CpeaHeR KPHBMIHEL AHMLLAE Y ONOPHOA ORPYMHOCTIA, MM,

R — paguyc chepydeckol obeYaiky HNK ChepHYeckory CErMeHTa ToOPoChepHHeckorD QHUWEEA, M,

5 =— WCNONHWTENEHSA TONWRHS CTEHKR ODeqaidiu, M,

8y == WCNOMAHMTENEHEA TONWHHA CTEHKW BRIMYENOND JHIELLE, MM

5§, ~ WCNONHATENEHAA TOMNLMHA NOAKNEAHOND NWCTa, MM;

f— WMDHHA YYACTES KONbUA MECTHOCTH B MECTE NDWEIPEN K CTEHEE 0DeYanEm, MM,

W) — MoMEHT YNPYTOND CONPOTUBMNEHMA KONBLA MECTHOCTA Np# Maribe, ma;

WY, — MOMEHT YNpYroro ConpoTHaNeHnA KONbUE MECTKOCTH NPK KPYYekE, M2,

X — PACCTORAHMKE MEMOY OCRIO ANAMNTHYSCKDID QHULWLE W CapelWH0R ONOPHOTO Yana, MmM;

{t — NONOBWHE YINa PACTEORA NPKH BEPLLIMHE KOHWWECKOR 0baual,. ",

0L, = YTON MENTY HANPAENEHWEM YCHNWA W BEPTHEANLID K CTeHKE obeqaim,...”,

iy = YOI HAKNOHS MEDMOBOHANBEHOH KACaTENsHON ¥ ONopHOR OKpYHEHOCTH, .

[} — yron mexay oCui ONOPHON CTORKK W BEPTUKANBD,...";

i, — yron oxpara cefnosoi onoped,..~;

iy — Yron oxBEara cocyna noaknanHim NucTom, ...,

1 — KoAPMUMEHT NPOYHOCTH CEADHLIX WBOE 0Beqaii, pacnonomeHHLE 8 0BnacTy onopHoro yana;

i}, = KOPEULWEHT, NPeACTARMAMLLIWA OTHOLLBHWE MECTHBX MaMEpaHHLI HANDAMEHWA K MECTHEIM HANPRMEHN-
AM Maruba;

ity = KOMDPULMEHT, YUHTRIBAKWMA CTENEHE HATPYIEA OBLLKMMK MaMEDaHHEBIMW HATDAKEHAAMM,

&, — obwue membpanHee HanpRseHuA, Mia;
T, , — MEMODAHHEIR HANDANEHWA B MEDHAWOHANLHOM Hanpaanexwd, MMa;

Ty == MEMODAHHEER HANDAKESHWA B OKPYHHOM Hanpasnedan, Mia;

[a9]— npeganeHoe HanprxeHwe narmda, Mia;
[=], [o], — ponyckaamese HANpAXEHWA COOTEATCTEEHHO ANA 0684aRKK W KONBLE MECTHOCTH B YCNOBWAX INCMMTY-
ATAUMH MMM MCNBITaHKA [MosTaEE), MMa.

4 OBwmMe NnonoXeHHA

4.1 [inA obevaikm, HArpyweHHoN ONOPHBIM YANoM, ONPeaenAlT MecTHRIe Aonycrasmee yeunua [F]. B
OCHO8Y pacHaTa ofeqael, HarpyMeHHBIX HECYLLIMMK YILKAMK, ONOPHEIMKA NaNamMy WM CEANOBEMH ONOPamMK,
NONOHEHD NPEJEnLHoe HanpREEHHe warkwba [ ], onpegenAemoe Ul yonoana JOCTHHEHWA NPEAeNLHOMD COCTOR-
HHA Bans NPSMOYTONEHOND CEYEHMWA, BlDEIa3emMol M3 obedaiiM.

Ona obayaa, YCTAHOBNEHHEIX HA ONOPHEE CTORKK, UCNOMNBIYIOT PELIEHHE N0 ONPESANEHI0 NPERENLHOR
HarpyasM F atono yana.

4 2 NpegensHoe HANPRAKBHWE Mariba BHYMCnARINT No opiyna, KOTOPaA OrpaduiHEAaT MECTHEIR HANDAKE-
HUA Warkba B IaBMCHMOCTH OT MECTHEX MaMBDaHHBIX HANPAMEHWE 1 CTEN2HIA HANDy3IKd OBWMMEA MembpaHHEsIMK
HE M P HEA R

[o] = KK [o]. (1}
1- &2
{% + ﬂ_,_J + ‘Jtal + 1']3)2 + [1- 02)a?

125 _AnA pabounx yenoBui
K; = {1.'35 _ANA YCNOBWH NCMLITAHAA W MOHTaNE;

roe K1 =

[o] — ponyCragmMoe HANDAKEHWE B DAGOUMK YCNOBHAK W YCNOBWAK MCNMTAHWA (MOHTANA), ONPa0anAe Mo
noMOCT P 52857.1.

3
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i, ANA ONOPHEIX YyaNoB ykasado 654 4, 644 648 7.52.1.
it BBIMUCNAKT No Qopryne
i,
. = L
T Rlelw @

Mpe 1t < 0 npUHAMaT &, = |34, 8 aHaK aphULMeHTa ¥, MEBHRRIOT Ha OBpaTHEIA.

ECnn pacCTORHWE MENOY ONOPHBIM Yanom | Grsailinm ceapHbiM Wsom Sones .,I|'ﬂ'ﬁ 5, TO NPHUHAMADT

ip=1. 06wWre MmembpaHdHsIE HanpAKMeHHA ONpEeNenamnT B cooTEeTCTEMM c4.3,.54.4. 545,644, 648, 7521
4.3 0Buwmre MeMBEpPAHHLIE HANPANKEHUA
4 3.1 08wes MepHaHoHaNEHOE MeMBpaHHoE HANPAMEHHE B UMNHHOpHYaCKoN obadaike BeYHCNRInT o

choprayne
L PO i 4M
Ows “Jls-c) ' TO,(5 - ©) {Fin : (3)
4.3 2 OBIWes MepHOMOHANBHOE MEMBDaHHOE HANPANEHWE B KOHMYECKOH obe4aiing BeMHMCnRnT No dopery-
ne
— P 1 aM
s = Ta— ) uﬂxccsuis—cr[Fiﬁ ' i4)

4.3 3 O6lee oxpy#HHOE MEMBDaHH0E HANDAHSHWS B LMNWHAPHYECKON M HOHWYECKD R 008Yaikax BelYMcnA-
KT M0 opmMyne

- PG5
Eﬂy - El:E _ I::| tﬁ}

4 3.4 Obwese membpandHoe HANpAXEHWE B cpeplyeckoi obeqvaixe, clhepuyeckom cermenTe Topoctepi-
YECKOrD QHALLA K ANNKNTHHECKOM JHKLLE BEIMUCNAT No opayne

— PO
O *FE-op 8}
4 3.5 QnameTtp 0, BerqucnaoT No gophynan:
= A UHNAHOpU4ecEon obedain:
O, =0, (T}
= QA KoHWYecKo obedaiin:
a
D = sa (@)

= AnA copepryecEnl obedaiiM U cDepUYBCHorD CerMeHTa ToORoCepMHBCEME THMLLY

D, =R, ()

= ONA 2NNANTAYE2CKOND QHALWEA:

o
D =£J1—433—D2 ol (10)

Dn=ﬂ1|’1—3[%]z. (11)

5.1 OCHOBHEIE PAIMEBDE] HBCYLLMX YLLK NTPHBEASHE HA PHCYHKAK T — 4.

5 Hecywme yuikM
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o N etk S .
- -

Pucynor 1 — Hecylwes yuso, NPMBSpSHHDE B MEDWOMOHANLHOM HANDaBEMEHHN
K HEYVEPENNEHHON QHARHIpHBackol obesaike

& Fy

Pucynor 2 — Haoylwuss yumo, NPHESPEHHDS B OREYHHOM HAnNpasrisHug
¥ HEYHDAMNBHHOR WARMHADWHeCxon obedanne

Fy L

[ .

|~

i B OHPWEHUM HAnp@EEnEesHEH & B Mp-OOnEHOM Hanpag il

FPucyHox 3 — Heoyuwes ywkD, NpUBEBREHHOS K YEREMmEHHOH
HEMbLYOM MECTHOSTH WMNMHApHHeckol obayaixe
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el A

P
\-

Fy F

N
N

FPucyHox 4 — [MpMepsl NPMMEHEHMA YIWek

5.2 ¥YCcnoBWA NpHMeHaHWA PaAcUeTHBIX o pmyn

5 —0C
5.2.1 QOpMynLI NPUMEHAIDT, KOTAa —5— £ Do0s.

MpK HanyYuMy NnogenagHore nucta by < 1,5h, 5, 25

5.2.2 Harpyaka OEACTBYET B NNOCKICTH HECYLLEMD YLLKA.

5.2.3 K Topocpep<eckiim JHUWAM HECYLLBE YILKES OomeHD BelTe npHeapedo B ofinacty chepr4eckoro
CEMEEHTA, K ANNANTHY2CKMM OHWwam — s obnactu 0= x = 0,40,

5.3 Pacuyer yCcHNHA

Younwe F,, A8ACTEYIOWSE HA HBCYLLIEE YILIKO, ONPeaanmioT No CReUWansHeR MeToaaM pacyaTa. [na ciM-
METDHYHOND COCYOa, SaKPanneHHond Ha ABYX CHMMETDHYHO PAcnoNOMEHHs X HBCYLLWX yKax, F) BeYACNAKT

no deopleyne

_ (6]
U7 Foosn, (12)

5.4 MNposepka HeCYLWBHA cNOcOBHOCTH 008YaRKM, HE NOOEPENNeHHON INEMEHTAMM HECTHOCTH
5.4.1 Hacywan cnocofHocTe obeqaixy B MacTe NpHBaRKM HECYLLEro yiuka Hea noarknagHoro NWcTa Oon-
Ha YO0BNETEODATE YCINOBHID

[ s - r.:lz

|5K3 msu1| + 12;" K,

F = [F], =
i 1 (13)

Eirie, — el GO L,
By

5.4 2 Hecywan cnocobHacTE 0DeYaiky B MECTE NPUBADHM HECYLLLEMD YILKS © NOOKNAOHEIM NACTOM DOMEHa
YO0BNETEOPATE YCNOBHID

Kslaiis — e

F = [F), =
1 1 &y
&

|&K]WE‘I1|+MK4 {1‘*]

B,

5.4.3 K3 W K, onpegensioT no rpadskan, NpHeageHHsIM Ha DUCyHEax 5 W 6, by NpUHABMSI0T.

siree, —

GO (X

by — pnAa wecyuwyax ywex Dea nogrnNagHore nucTa;

= by — ANA HECYLUMX YILEK C NOOKNATIHEM NACTOM,

Ky BEIYMCIRIOT MO QOopMyTEam:
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- ONA HECYLLMX YILIEH, NPWBAPEHHEIX B OCCEB0M HANPARNESHHK:
Ky =min (exp (1,0882 = 1, 4216x + 0,26544Inz + 1,11Inx) + 1; 2,0,
- ONA HECYLLMX YILEE, NPYBADEHHEIX B ORDYHHOM HANDABMEHHM: . (15)
K, = min (exp (1,0848 - 2 0892x + 0 32775Inz + 1,08Inx) + 1, 1,8).

2b, Oy
— i £ = g7,
rag x = o 25—l

2.4.4 Npw onpapenes (0] — npeaensHoe HanpAkexwa \Waraba no copeyne (1), koadduupsenT K, Bt
NAOT CO CREOYHLLMMKA IHAYSHUAMN Th o 1!
- ANA HECYLLMX YILEE LWNMHADMHYECKAX M KoHKWYecsMx oDedaek, NpUBapeHHsix B NPOOONEHOM Hanpasne-

ik, NpuHAMaOT 4, = 0,2; i, BeiuucnanT no popuyne (2), 9, , pasHoe T, BeMUCAAKT No dopuyne (3);
= ONA OKQYRHBEIX HECY LMK YIESK LANHWHODHYECKKE M KOHRYECdx oDeYaes NDUHUMaKT ty = 0.3 1, Beidnc-
naoT no dopryne (2], B, . DABHOE T 5, BeMUCIRKT o dropayne (3] vne (4).

X
G2 | L l o
g \'\s : $
028 e

6,26 -

.24 % K

G,
= 5

o18 i \
0,18 2
c.14

c12 :

0,10 23
o8 %
0,08
0,04
002 ,

Ia‘1III 20 3040 IH.'!II'“I.'I 200 300 400 ﬂimn 20 3040 &0 100 300300 400

S0
G Bp

Za-d) 2z-c)
Pucyhor & — Koadupuumnent K,

5.4.5 [INA HECYLUMX YILEK, NPUBADEHHEX K BaINYKMBIM OHALLEAM, DAcYeT CNeOyeT NpoaoqMTe OTOeNkHD AnA
HECYLLBID YIUKS, NPMESPEHHOND BOONs 06eUaid, 1 4NA HECYLLBN YILUKS, NDWBADEHHOMD B OKDYWHOM Hanpasne-

H{i obBE4alM, BeUUCNAA B obonx cmydanax @, no hopmyne (6). Pewaowmm GyaeT MeHsLes SHasaHne [F],.

246 [INA YCNoBWA MOHTaMAa Npy &, = 0 NpagansHoe HaNpAKEHWE Wariba NpUHKMamnT:

209[a] = ANA HECYLLLAX yILaK, NPHE3DEHH B BO0MNE
LMMHHOPWSSCENX A KOHHYSCHMY 0EaUae K,

[o,] =

192[a] — ANA HECYLMX YILEK, NPHBADeHHEIX K BNy KNI (16
OHALLIABA MK K WANHHODRHECKHM H EOHAYECKKEM
OEEYaRKaM B OXDYRHOM HanDaBmeHaE.



