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MNpepucnosue

Llenn v npuHuMnbl cTaHgapTu3aumm B Poccuiickoli depepaumn yctaHoBieHbl dPefepasibHbIM  3aKOHOM
OT 27 pekabps 2002 r. Ne 184-®3 «O TeXHMYECKOM PerysimpoBaHun», a npasBuia NPUMEHEHUS HauNOHasIbHbIX
cTaHgapToB Poccuiickoin depepaunn — FOCT P1.0—2004 «CrtaHpgapTtusauuss B Poccuiickoinn depepaunn. Oc-
HOBHbIE MOJIOXEHNSA»

CBefeHus o cTaHgapTe

1 PA3PABOTAH OTKpbITbIM aKLMOHEPHbIM O06LecTBOM «HayuHO-uccnefoBaTesibCKUi M KOHCTPYKTOPC-
KWW  MHCTUTYT XUMMUYECKOro MalmnHOCTpoeHus» (OAO HUNXMMMALL): 3akpbiTbiM aKLMOHEPHbIM O06LECTBOM
«MNeTpoxum WHXUHUPUHr» (SAO MeTpoxum WVIHXMHUPWHT); OTKPbITbIM akuMoHepHbIM 06LecTBoM «Bcepoccuiic-
KW Hay4yHO-UCCNefoBaTeNbCKMA U MPOEKTHO-KOHCTPYKTOPCKUA ~ MHCTUTYT  HEe(TAHOIo  MaluMHOCTPOEHUS»
(OAO BHUMHE®TEMALL); degepasibHOM CnyXO60i NO 3KO/I0rMYECKOMY, TEXHO/IOTMYECKOMY W aTOMHOMY Haf-
30py (PocTexHaas3op)

2 BHECEH TexHuyeckum KomuTeTOoM no ctaHgaptmdaumm TK 260 «O6opygoBaHuMe XUMUYeckoe U HedoTe-
rasonepepabarbiBatoLLiee »

3 YTBEPXAEH W BBEAEH B [OEWCTBVE MMpukasom defepasbHOrO areHTCTBa MO TeXHUYECKOMY pery-
NIMpoBaHnio 1 MeTposiornmn ot 27 gekabpsa 2007 r. Ne503-cT

4 B HacToslleM cTaHgapTe y4TeHbl OCHOBHble HOPMaTMBHbIE MOJIOXEHUSA CAeAyoWmMX MeXAYHapOAHbIX U
eBponeiickux ctaHgapToB; AupektuBbl 97/23 EC EBponeiickoro MNapnameHta u Coseta oT 29 maa 1997 r. no
CONMXEeHNI0 3akoHogaTeNIbCTB FOCYAapCTB-UY/IEHOB, Kacawlleics obopyaoBaHus, paboTaiowero nog Aasne-
Huem; EH 13445-3:2002 «Cocypbl, paboTtawowue nog gasneHnem. YacTtb 3. Pacuetr» (EN 13445-3:2002 «Unfired
pressure vessel — Part 3: Design»)

5 BBEJEH BMNEPBbIE

NHhopMaLusi 06 nsmeHeHnsix K HACTOSILLLEMY CTaHAap Ty NyGNKye TCs € eXXero4HO N3aBaeMoM UH-
(hopMaLlMOHHOM yKasaTesne «HaunoHanbHble CTaHAaP T bi», & TEKCT U3MEHEHWI U NONPaBOK—e eXeMECAYHO
N3AaBaeMbIX MHPOPMALMOHHbIX YKa3aTessaX «HauuoHanbHble CTaHAapThi». B cnyuae nepecMoTpa (3amMeHbl)
NN OTMEHbI HACTOSILLErO CTaHAapTa CoOOTBeTCTBYOLEe YBeJOM/IeHNEe ByaeT ony6G/MKOBaHO B eXeme-
CSIYHO usgaBaeMoM MHPOPMALIMOHHOM YKasaTesie «HalMoHasbHble CTaHAapThi». COOTBETCTBYHOLLLANA UH-
hopmauusi. yBeoM/IeHe N TEKCT bl pa3MelLaloTCcs Takke B UH(POpPMaLNOHHOM cucTeme 06LLEero nosb3oBa-
HUs1 — Ha ohMLMaNbHOM caiiTe defepa/ibHOro areH TCTBa No TEXHUYECKOMY PETY/IMPOBAHUIO U MeTPOJIo-
run B ceTun HTepHeT

© CraHpgapTuHdopm. 2009

HacTosimii ctaHAapT He MOXeT 6bITb MOJSIHOCTBLIO UM YacTUYHO BOCMPOU3BEAEH, TUPAXUPOBaAH U pacnpo-
CTpaHeH B KauecTBe OUUMANbHOTO u3daHUs 6e3 paspelleHnst PefepasibHONO areHTCTBa MO TEXHUYECKOMY
perynnpoBaHnio 1 MeTPoJsIorm
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HAUWOHANBbHBIN CTAHAOAPT POCCUMNCKON GEJLEPALUNMU

Cocyabl 1 annaparbl
HOPMbI W METOAbl PACUETA HA NMPOYHOCTb

YKpensieHe OTBEPCTMiIA B o6evaiikax 1 AHMLLAX NPY BHYTPEHHEM U BHELLHeM [aBfeHusx. PacueT Ha
NPOYHOCTb 06GEYAEK U AHULL NPY BHELHMX CTATUYECKMX Harpy3kax Ha LWTyLep

Vessels and apparatus. Norms and methods of strength calculation. Reinforcement of openings in shells
and heads under internal and external pressure. Strength calculation of shells and heads under external
static loads on the nozzle

Jata BBegeHna —2008—04—O01

1 O6nacTtb NpUMeHeHus

HacTtoswmii cTaHgapT ycTaHaB/MBaeT HOPMbl M MeTOAbl pacyeTa Ha MPOYHOCTb YKPEn/eHus OoTBepcTuii B
LMANHAPUYECKMX M KOHUYECKMX oObeuvarkaxX, KOHUYECKUX nepexofax, BbINyK/bIX AHULAX W KPbIWKaX COCY[0B U
annapatoB, MPUMEHSIEMbIX B XMMWYECKOW, HedpTerasonepepabaTbiBalolleli U CMeXHbIX OTpac/sixX MPOMbILINIEHHO*
CcTW. paboTarowmx nog AelicCTBUEM BHYTPEHHENO NN HAPY>KHOTO AAaBEHNS.

B cTaHgapTe npmBegeH MeTof pacyeTa Ha MPOYHOCTb O6evaek M OHUL, NPU BHELWHUX CTaTUYeCKUX Harpys-
Kax Ha WTyuepbl.

HacTtoswmii cTaHgapT NpuUMeHsieTcst coBMecTHO ¢ TOCT 52857.1 u TOCT P 52857.2.

2 HopmaTtunBHbIE CCbISIKK

B HacTosLWwem cTaHAapTe UCNO/Ib30BaHbl HOPMaTUBHbIE CChIJIKW Ha Criefytowme cTaHaapThbl:

FOCT P 52630—2006 Cocyabl 1 annapaTbl CTa/lbHble CBapHble. O6Lne TEXHNUYECKME YC10BUSA

FOCT P 52857.1—2007 Cocygbl n annapaTbl. HOpMbl 1 MeTOAbl pacyeTa Ha MpoyHocTb. O6wme TpeboBa-
HUA

FOCT P 52857.2—2007 Cocygbl 1 annapartbl. HOpMbl M1 MeTOAbl pacyeTa Ha MPOYHOCTbL. PacyeT uuanHgpwu-
YECKMX U KOHNYECKNX 06eYaek, BbIMYK/IbIX Y NOCKUX OHUL N KPbILLEK

MpumevyaHne — Tpy NOAb30BAHMM HACTOSILLMM  CTaHAAPTOM  LieNiecoobpasHo  MpoBepuUTb  AelCTBME  CCbUIOH-
HblX CTaHOAPTOB B WHPOPMALMOHHOM cucTeme OOGLUEro Mosb30BaHMA — Ha  odmumanibHoM  caiire  defepasibHoro  areHT-
CTBa MO TEXHUYECKOMY PEry/IMpoBaHM0 W METPOSIOMMM B CETU VIHTEPHET WM MO EXErogHo u3gaBaeMoMy  MHhopmauy-
OHHOMY YyKazaTesno «HauuoHa/lbHble CTaHAapTbl)», KOTOPbIA Ony6/MKoBaH MO OOCTOTbIMIO Ha 1 sHBaps Tekywero roga, W
MO0  COOTBETCTBYIOLLMM  EXEMECAYHO  U34aBaeMbiM  MHCGOPMALWIOHHLIM  yKasaTesisiM,  OfyO/IMKOBaHHbIM B Tekylluem  rogy.
Ecrm  ccbinouHbii  CTaH4apT 3ameHeH  (M3MeHeH), TO Mpu  MOoMb30BaHUMM  HaCTOSILLMM  CTaHZapToM  CfiefyeT  PyKOBOLCTBO-
BaTbCA 3aMEHSIOLMM  (M3MEHEHHbIM) CTaHZAPTOM. ECAM  CCbUIOYHbIA  CTaHAApPT OTMEHeH 6e3  3aveHbl, TO MOSIKEHWe, B
KOTOPOM JaHa OCbINKa Ha Hero, MPUMEHSIETCA B YacTu, HE 3aTparMBartoLLEN 3Ty CCbUTKY.

3 O603HaueHus

B HacTosileM cTaHAapTe NPUMEHEHBI CNeaytolmne 0603HaYeHNs:

A — pacuyeTHas NoLa/ib BbIPe3aHHOTO CEYEHUS, CM. PUCYHOK A.1 (MpUnoxeHue A), MM2;
A, — N/oWaab YKPenssitoLWero ceueHns BHELIHER YacTu WwryLepa, Mm2;

A, — nnowaab nornepeyHoro cevyeHns HakMafHoOro KosbLa, Mm2:

Az — nnowwasb YKPensstoLero ceveHns BHyTPeHHeR 4acTu WTyuepa, Mm2;

M3paHme odomumasnsHoe
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b — MUHUManbHOe paccTosiHMe MeXAY Hapy>XHbIMU MOBEPXHOCTSIMM ABYX COCEAHUX WUTYLEPOB, CM. PUCYHKMN A.2
n A.3 (NnpunoxeHune A), namepsieMoe no NOBEPXHOCTU YKPENISAEMOro 3/IeMeHTa, MM;
Cc—CyMMa NprubaBOK K pacyeTHON TOJILLMHE CTEHKN 06eyalikun, nepexoda Ui gHULLA, MM;
c,. C’, C,*— cymMmma Npu6aBoK K pacHeTHO TO/ILLMHE CTEHKM WTyLEepa, MM:
Cs), C*C,"— NprbaBKa Ha KOPPO3MIO K PACUETHOI TOJILLMHE CTEHKU LWTYLIEPa, MM;
D — BHYTpeHHUI gnameTp UUANHAPUYECKOM 06evainkn Uan BbINyKIOro AHULWE, MM;
D.—BHYTpeHHMI1 AnameTp KOHMYEeCKOW obeyaliki (Mepexoaa nnn gHULLA) No LLeHTPY YKPeniseMoro oTBepcTus.
CM. PUCYHOK A.46 (NpuioxeHne A), MM;
Dy, Dp'. Dp"—pacyeTHble BHyTpeHHWe AMaMeTpbl YKPENISEMOro afieMeHTa, MM:
D, — cpeaHuii guaveTp obevalikn y OTBEpPCTUS, MM;
D, — HapyXHbIl AnameTp HaKNafgHOro KonbLa, MM:
d, d\ of"— BHyTpeHHME AMameTpbl WITYLLEPOB, MM;
d, — HanboNbLUNI pacyeTHbIN AnaMeTp OTBEPCTUSA, He TPebytoLLero AOMNO/THUTE/TbHOTO YKPENIEHNS, MM;
df# — pacueTHblii guameTp, MMm;
d, —60nblias ocb 0Ba/IbHOrO OTBEPCTUS, MM;
d, — manasi ocb 0Ba/IbHOr0 OTBEPCTUS, MM:
dp — pacuyeTHbIli gnameTp OTBEPCTUS, MM;
d. — cpegHuin agnameTp wTyLepa, MM;
€ — paccTosiHMe OT Kpas WTyLepa A0 BHELWHEero Kpas AHuLLa, CM. pUCyHOK A.5a. 6 (NpunoxeHune A), MM:
Ft, F, — oceBas n nonepeyHas cunbl, AeicTBYOLWME Ha WTYLep. H;
IC,. Ky, K3 — KoathchmumeHTh!:
L, —LIMpVHA 30HbI YKPEN/IEHWS, MPU/IEraloLLeil K WTyuepy, NPy OTCYTCTBMW HaKTaAHOro KoMbLa, CM. puUcy*
HOK A.1 (NpunoxeHune A), MM;
£..—paccTosiHue OT HapPY>KHOM NOBEPXHOCTU LWTYLIepa A0 6amKanllero HecyLero KOHCTPYKTUBHOIO 3/1IEMEHTa,
CM. PUCYHOK A.4 (NpunioxeHune A), MM;
L, — pacyeTHasi LUMPUHA 30HbI YKPEN/IEHUS NPYU UCMO/b30BaHUM 06LLEr0 HaKNaAHOro KonbLa 415 ABYX OTBep-
CTUN, MM;
/— vncnonHuTenbHas WNpUHa ropoobpas3Hol BCTaBKM NN BBAPHOIO KO/bLA, MM;
/p — pacyeTHasi LUMPUHa 30HbI YKpen/ieHUs: B OKPECTHOCTY LUTYL,epa Uan TopoobpasHoi BCTaBKNU, MM;
13, 1j, I3*— vicnonHuTenbHas A/MHa WTYLepoB, CM. PUCYHKU A.6 1 A.7 (NpunoxeHue A), MM;
A—BHYTPEHHSS BbICOTa 3/I/IMATUYECKOM YaCcTu AHULLA, MM;
Iip, ftp- ftp- 13p- /jfi fip— pacueTHble AAMHBI WTYLEPOB, MM;
1, — ncnonHuTeNbHas WNPUHA HaK1a[4HOro KosbLia, MM:
lp — pacyeTHas LWMpWHA HakIaAHOro KobLa, MM;
M,, My. M, — nsrnbatowme n KpyTALLME MOMEHTBI, AeCTBYOWME Ha WTYLep. H-MMm;
p — pacueTHOoe faBrieHue B cocye unv annapare. MMa;
1p)—ponyckaemoe faB/ieHVEe B 3/1IeEMEHTax cCOCyZoB 1 annapaTtos. MIMa;
Ipi,—aonyckaemoe gassieHne B npegenax niactnyHocTn. MMa.
iPb “s ponyckaemoe gaBneHuve B npegenax ynpyroctun. MMa;
R—Han60onbluniA BHYTPEHHWI paguyc BbIMYKI0ro HULLA, MM;
RH — paanyc kpyroBoro HaknagHoro KosbLa npyv cCOBMeECTUMOM YKPEN/IeHUN OTBEPCTUIA, CM. pUCYHOK A.8 (Npu-
noxeHue A). MM;
R'—papuyc HECUMMETPUYHOIO HaK/TaAHOrO KOJbLa OKOJ1I0 OTBEPCTUS AnameTpom <[7, cM. pucyHoK A.8 (npuoxe-
Hue A), MM;
R* — pagmyc HeCMMMETPUYHOIO HaK/aAHOro KOJbLia OKO0 OTBEPCTUA AvameTpom d*. cM. pucyHok A.8 (Mpuno-
XeHune A). MM:
R. — cpegHwii pagnyc obevaiikn unv gHuwa y Wwrylepa, Mm:
r— pagnyc oT60pPTOBKN UK TOPOBOW YacTu TOPOO6pa3HOM BCTaBKN, CM. pUCyHKM A.9 n A.10a (npunoxeHne A),
MM:
S — MCNONHUTENBbHAA TOJLMHA CTEHKM 06Gevariku, nepexosa Unu AHULLA, MM;
Sp — pacueTHas To/lWMHa CTEHKM obeyaiikv, nepexoaa uam AHULLE, MM;
S'.s,". S'— ncnosIHUTeNbHbIE TOJIWLNHBI CTEHOK LWTYLEPOB, MM:
s«p. Sip. S,'— pacyeTHble TONLWMHbI CTEHOK LUTYLIEPOB, MM;
S,.S,'s SI—UCMONHUTE IbHbIE TOJWNHBI HaKNaHbIX KOSeL, MM:
S3. S3'. S3''— MCNOMHNTENBbHbIE TOMLWMHBI BHYTPEHHMX YacTel WTYLEepOB, MM;
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—A/IMHa OTBEPCTUA B OKPY)XXHOM Hanpas/ieHUN, CM. pUCYHKK A. 116, a (NnpunoxeHune A), MM;

V.V, — KOa(hhMLMEHTbI MOHWKEHNSI MPOYHOCTU;

X — paccTosiHne OT LeHTpa YKPensiseMoro oTBepCTmS 4,0 OCU 3/I/TUNTUYECKOTO AHULLA, MM,

a. — NoJsioBMHa yrnia nNpu BepLuMHe KOHNYeCKo obeyvaliku....”;

P — yron mexay nnHuein, coeguHSIoLLEN LLeHTPbI ABYX e3auMoenusaioLwmx. n obpasytoLlein obevarnku, cm. pucy*
HOK A.3a (NnpunoxeHue A)...."

Y—Yron Mexzay OCblo HaK/IOHHOTO LWTyLepa U HOPMasiblo K MOBEPXHOCTU LINMHAPUYECKON NI KOHNYECKOM
obeyariki, a Takke BbINYKI0ro AHULA, CM. pUCYHKM A.116 n A.53 (NpunoxeHue A).

XU X2. Xa. X* Xr. X> x>. Xi* X3 — OTHOLUEHUSI AONYCKaeMbIX HanpshXeHWni;

P — NonpaBoYHbI/ KOIPULMEHT:

[al—ponyckaemoe HanpshkeHVe AN MaTepuana obevankm, nepexona UM AHULA MPY pacyeTHOV Temnepartype.

MMa;

(0], — ponyckaeMoe HanpshkeHve 419 MaTtepuana BHELWHel YacTu WwTyuepa Nnpu pacyeTHon Temnepatype. MMa;

[o],—ponyckaemoe HanpsbkeHWe A1 MaTepuasnia HaknafgHoro KosbLa npu pacyeTHol Temnepartype. MMa;

[oh —ponyckaemoe HanpsxeHWe A1 MaTepuasia BHYTPEHHel YacTuy WwTylepa Npy pacvyeTHOW TeMmnepaType.

MnMa:

[T] —ponyckaemble HanpsXeHWA U3 ycrioBua cpesa, MMMa;

® — KO3 PULUMNEHT MPOYUYHOCTN CBAPHbIX COeANHEHNI 06eYaeK U AHULL;

. ¢,". db,'— k03dhhNUMEHT NPOHHOCTN NPOAO/ILHOIO CBApPHOro COeAVHEHUS WTYLIEPa;

y—Yron mexay nsoCKoCTblo, NPOXOo4ALLeit Yepe3 NPOAO/bHBIN LWOB U OCb LWTYLLePa, U N/I0CKOCTbIO NPOA0/IbHO*
ro 0CeBOro ceyveHusi obeyainku, CM. pUcyHoK A.12 (npunoxeHue A),...5;

y*, y'— Yros Mexay ns10CKOCTbI, NPOX0AsLLeN Yepes OCb 1 NPOAOSIbHbIN LOB LWTYLepa, U NI0CKOCTbIO, NPOX0*

Asweil yepes NUHUIO, COeAVHSAIOLWYI0 LLeHTPbI OTBEPCTUI, CM. PUCYHOK A.12 (NpunoxeHue A)....5;

<0 — yron mexnay 60/1bLLUOo OCb0 0Ba/IbHOINo OTBEPCTUSA N NSIOCKOCTbLIO, MPOX0AsLLeli yepe3 0Cb 0bevankm cocy*

[a. CM. pyCyHOK A.13 (npunoxeHune A).... *.

4 O6Lme nNoNoXeHus

4.1 WN3noxeHHble B CcTaHOapTe MeTOAbl pacyeTa OCHOBaHbl Ha Teopun NpeaesibHOro paBHoBecus (nNpeaesb-
HbIX Harpysok). Teopus npegenbHOro paBHOBECUA npegrofiaraeT, YTO Marepuas B YC/IOBUAX 3KChyataumn nna-
CTuyeH. lMepeyeHb Taknx cTasieii 1 MUHUMasIbHasA Temnepatypa NpUMEeHeHUs, Koraa CcTajlb coxXpaHsieT Heob6xoau-
Mble MaacTuyeckne cBoOWCTBa, NpuBedeHbl B TOCT P 52630. AHa/IOTMYHbIE [aHHble NpUBeAeHbl B HOPMATUBHbIX
[OKYMeHTax Ha cocyfbl 1 annapaTbl N3 LBETHbIX MeTa/lJIOB—a/IlOMUHUA, Men, TUTaHa, HUKENA U UX CraaBoB.

B Tex cnyvasx, korga maTtepuan HennacTU4HbIA UAM MO KakuMm-Nnnubo [pyrum napameTpam u yCcroBUSM
3aKcnyartaumMm He BbIMOJIHAIOTCA YC/I0BUA MPUMEHEHUA HacCTOsILLero craHaapta, TO pacyeT criefyeT MNpoBOAUTb
no F'OCT P 52857.9 nn60 no cneunanbHbIM MeToA4am pacyeTa.

4.2 Mpepgenbl NPUMEHEHUS pacyeTHbIX (hopMysT OrpaHMYNBalOTCA YCN0BUAMU, NpUBeAEHHbIMU B Tabnue 1.

Tabnuua 1
Ycnosue npuMeHeHust hopmyn 41 pacyeTa yKpenneHns oTBepCcTuid B
HavnmeHoBaHue "
napameTpa UMVHOPUYECKUX  |KOHUYECKMX obevaiikax, BAIMNTUYECKNX AHULLaX| chepuyeckmx 1 ropo-
o6evaiikax nepexoax Unn gHuLax (KpbILLKax) chepryecknx gHuwax
(KpblLwKax) (KpbIWwKax)
- u
OTHOLIEHNE gnameT 8- <5 ap2cs
pos?) o 210 56 £0-6
OTHOLIEHNE TOMMHI s-cat
CTEHKUN o6evaitku nam D, 2 cosa M750-,
OHULLA K AnameTpy

11 [Mpu pacyeTe Ha NPOYHOCTbL 06EYAEK U AHNLL NPU BHELUHMX CTaTUYECKMX Harpy3kax Ha LWTyuep 415 LuanHapu-
yeckux n koHmveckux obevaek diD £ 0.8. gna gHuw, n kpbiwek — dID £ 0.6.
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4.3 Mpn ycTaHOBKE HaK/TOHHbIX LWTYLIEPOB C KPYTrOBbIM MOMEPEYHbIM CEYHEHNEM Ha LIUTMHOPUYECKNX 06e»
yakax MeTof pacyeTa YKpenseHus oTBEPCTU NPUMEHUM, eC/n Yron y (CM. pucyHok A. 116) He npeBblwaeT 45*.
a oTHoLeHwe oceli oBasibHoro oteepcTusi d; 1 d, (cm. pucyHok A. 11a) yA0BeTBOPSiET YC/IOBUIO

d;

OTN OrpaHnyeHns He PacrpoCTPaHAIOTCA Ha TaHreHuuasibHble WTyLlepbl (CM. pUCYHOK A. 11 B), Ha HakoH*
Hble LWTYyLepbl, OCb KOTOPbIX JIEXUT B [MJIOCKOCTU [MOMEepeyHoro ceyeHuss obevaikm (CMm. pucyHok A.llr). [Ans
CMELLEHHbIX (HeUeHTpasibHbIX) WTYLEepPOB Ha 3/I/IMATUYECKMX AHUWAX Yros y (CM. pUCYHOK A.5) He [o/ikeH npe*
BbILWaTb60*.

4.4 PaccTosiHve OT Kpas wryLepa A0 Kpas BHELHel NOBEPXHOCTM cheprnyecKoro HeoT6oPTOBAHHOIO U
TOopoCcheprnyeckoro AHuULa, u3mMepsieMoe Mo MNpoekuMu obpasytolleli Ha MI0CKOCTU OCHOBaHWA AHWLWA, AO/MKHO
6bITb He MeHee e Z [0.10 (O + 2s); 0.09 (D * s)].

Masible oTBEPCTUA, ANaMETP KOTOPbIX YA0BNETBOPSAET YCNOBUIO

<J, i max[(s +* c); 0,2jD,(s - c)]. (2)

JonyckKaeTcs pasmellaTb B KpaeBOW 30He BbINYK/bIX AHULLY 6e3 chnelyasibHbIX PacyeTHbIX WAN 3KCNepUMeHTas1b-
HbIX 060CHOBaHWIA.

Mpu pa3smMelleHNN OTBEPCTU B KpaeBOW 30He LUWINHOPUYECKMX W KOHWYECKMX obeyaek HeobxoAum y4yeT
orpaHuyeHui, ykasaHHbix B 5.1.5.4.

B KpaeBOW 30He 3S//IMMNTUYECKUX W MONyChepuyecknx [HULL [OrMyCKaeTcs pasMelleHne oTBepcTuin 6e3
OrpaHUYeHNA.

45 PacueT Ha NPOYHOCTb NPU BHELLHUX CTATUYECKUX HArpy3kax NpUMeHuUM ANS WTYLepoB, HOPMasibHO
pacnosiIoXeHHbIX K MOBEPXHOCTU 06eyaek Nnn gHULL.

5 PacueT yKpenneHusi oTBePCTUS NPU BHYTPEHHEM U BHELLHEM AAB/IEHNUSIX

5.1 OcHOBHble hopMy/ibl pacyeTa

5.1.1 PacueTHble AnamMmeTpbl

[nameTpbl YKpenisiemMbIX 3/1eMEeHTOB BbIYUC/IAIOT MO hopmMyiam:
- ANS UMNMHAPUYECKON obevarikm

©)

* /151 KOHMYECKOW 06eyaiiki, nepexoda Uan gHuwa

. (4)

* ONA NTNNTUYHECKNX OHULL

2 0% - 4H?) 2.
Dpz-zgg 1-4 D‘ X=, (5)

* ANs anAunNTUYecknx aHuuy, npy H - 0,25 D

D, = 20,’1 - 3(%)2: (6)

* AN CDEPUYUECKMX AHULL, @ TaKKe TOPOCEepUUEecKnX AHWLL, BHE 30HbI OT6OPTOBKM

(1

rae R—pns Topocdepurueckux gumu, onpegensitoT no FOCT P 52857.2.
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5.1.11 PacueTHbIli AnameTp OTBEPCTUA B CTEHKE 0bevaiku, nepexoa Uan gHuLWa Npu Hamumm wtylepa c
KPYr/bIM MOMNEpPeYHbIM CeYeHreM, OCb KOTOPOro coBnajaete HOpPMasibio K MOBEPXHOCTU B LeHTpe OTBEPCTUSA [CM.
pucyHok A.4. A.56. A.6 (npnnoxeHne A)} nam KpyroBoro oTBepcTus 6e3 wtyLepa, BbIYUCASAIOT No hopmysie

d,=d*2c. (8)

PacueTHbIli AnameTp OTBepCcTUs ANs WTyLepa, OCb KOTOPOro /IeXUT B MJIOCKOCTM MOMEpPeYvyHOro ceveHust
LMAVNHAPUYECKON NN KOHNYECKO 06eyvaiikn [cM. pucyHoK A. 11 B. I' (NpunoxeHue A)], BbIYUCAAOT No hopmyrie

d, - max {d: 0.5f} + 2c.. 9)

PacueTHbIli gnameTp OTBEpPCTUSA 4718 CMELLEHHOro LWTyuepa Ha 3//IMNTUYECKOM AHuwe [CM. pucyHOK A.5a
(NpnnoxeHune A)] BbIYUCAAIOT Mo hopmyie

\/\2

Hsl

5.1.1.2 Mpy HANNUMM HaKITOHHOTO LWITYLLEPA C KPYT/1bIM MOMepeyHbIM ceveHneM, Korga 60/bLuast 0OCb OBaslbl
HOrooTeEBPErna C o6pasyrolleil obeyaiikm cocTaB/sieT yros co [CM. pucyHoK A.lla (npunoxeHune A)], pacuyeTHblii
AvameTp OTBEPCTUS BbIYNCASAIOT Mo hopmyne

d, - (d*2c.) (1 # tg?y cos? w). 11,

ONa uMNVHAPUYECKMX UM KOHUYECKMX ob6edvaek, Korga ocCb liTyuepa [CM. pucyHokK A.116 (npunioxeHue A)]
NEeXWUT B MJIOCKOCTM MPOAOS/ILHOIO ceveHus o6edaiikm (W - 0). u AN BCeX OTBEPCTUiA B cdpepuuecknx M Topocgie-
PUYECKMX AHULLAX pacyeTHbI AnamMeTp BbIUYMCAIOT No chopmysie

d+ 2c.

cos?y (12

PacueTHbIli AgnameTp OBa/IbHONO OTBEPCTUS ANA NePNeHAUKYSPHO PacnofIOKEHHOro LWTylepa K NOBEepXHO-
CTM 06eyariki BbIUMCASAKT No hopmynie

+ (di2c))(d +

(13)
2(d,*24,f J

dg=(d, +2c. :)"sin%<o

Ana seinyknbix AHALL, (i) = 0.

PacueTHbIli AnameTp OTBEPCTMA ANS WTyLepa C KPYr/ibiM MONepeyHbIM CEeYEHMEM, OCb KOTOPOro coBnajaeT
C HOpPMa/IbIO K MOBEPXHOCTUN Obeyaiikn B LEeHTPe OTBEPCTUS, NPU HaIMYMM OTOOPTOBKN MM TOPOOGPa3HON BCTaBKM
BbIYMCNAOT NO hopmyne

6,76 ¢ 1.5(r-s;) ¢ 2cC.. (14)

5.1.2 KoathmuneHT NPOYHOCTU CBapPHbIX COeANHEHNI

Ecnn ocb cBapHOro wBa o6evaiku (gHWULLA) yaaneHa OT HapyXHOW MOBEPXHOCTW LWTyLiepa Ha paccTosiHue
60nee yem TPWU TOMLWMHbI yKpenaseMoro anemeHta 3s [CM. puUCyHOK A4 (NpunoxeHue A)), TO KO3hDULNEHT
NPOYHOCTM 3TOr0 CBapHOr0 COeAVHEHWUS MPU pacuyeTe YKpPenseHWss OTBEpPCTuUii criegyeT npuHumath tp -1. B uc-
K/TIOUNTENbHBIX CrlyyasX, Korja CBapHOW LOB MNepecekaeT OTBEpCTUE WAW yAasieH OT HapyXHOW MOBEepXHOCTU
WITyLlepa Ha paccTtosiHMe MeHee 3s, NpuHUMatoT g>£ 1 e 3aBUCMMOCTM OT BMAa U KayecTBa CBapHOrO LIBa.

Ecnv nnockocTb, Mpoxoswas 4yepe3 MpoAOJibHbIA OB BaslbLOBAHHOMO LWTyLepa M OCb 3TOrO LWTyLepa,
obpasyeT yros y He MeHee 60* C N/IOCKOCTbIO NPOAOJ/IBHONO OCEBOr0 CeYeHUs UUANHAPUYECKOW UM KOHUYECKOMN
ob6eyarikm (CM. pUCyHOK A.12 (NpunoxeHue A)), TO NpUHUMalOT <p, = 1. B ocTasibHbIX cnyyasax <p, £ 1 B 3aBUCUMO-
CTV OT BMAa 1 KayecTBa CBapHOrO LUBa.
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5.1.3 PacuyeT To/WWHbI CTEHOK

5.1.3.1 PacueTHble TOMIWMHBI CTEHOK YKPENISAEMbIX 3/1EMEHTOB onpeaenaroT e cootBeTcTBum ¢ FOCT P
52857.2. OnA SNAMNTUYECKUX AHULL, paboTarowmx nog BHYTPEHHUM AaBfeHWeM, pacHeTHYH0 TOJIWMHY CTEHKU Sp
BbIYNCNAKOT N0 hopmyie

Po

4<plo] - pt (19)

rae KoadpdhuumeHT <p onpegenstoT no 5.1.2.
5.1.3.2 PacyeTHy0 TONWMWHY CTEHKN WITYLIEPa, HArpy>EHHOTO KaK BHYTPEHHUM, TaK U HapyXHbIM AaB/eHN»
eM. BbIUNCAAIOT No hopmyie

_ p(rf + 2c%)

P P’ (16)

rae KoadpdpuumeHT <p, onpeaensatoT no 5.1.2.

[N oBanbHOro WTyLiepa B aToli hopmyne d-d,.

5.1.4 PacuyeTHble O/IMHbI WTYLEPOB

PacuyeTHble O/IMHbI BHELWHe 1 BHYTPEHHEN 4acTell Kpyrioro wrylepa, ydacTBylowme B yKpenseHum oTeep-
CTUIN 1 yunTbiBaeMble Npu pacyeTe [CM. pucyHoK A.6 (NpunoxeHue A)), BbIYMCAAIOT No hopMynam:

Lp=min}/,;1 2 5 + 2c,)(s,-c,)} 17

'ap = min{/;;0.5™(d + 2c,)(s; - C, - ¢*,)}. (18)

[ns oBanbHOro Wryepa [cM. pucyHok A. 13 (npunoxeHue A)] B aTx choopmynax d - d,.

B cnyuae npoxogsuiero wryuepa [CM. pucyHoK A.7 (npunoxeHne A)] s; =s,.

5.1.5 PacuetHasa wupunHa

5.1.5.1 LUuMpuHY 30HbI YKPENIEHNS B 06eYalikax, nepexogax 1 AHULWAxX BbIYUCAAKOT No hopmMysie

- JO,(s-c). (29)

5.1.5.2 PacyeTHyO LWWPUHY 30Hbl YKPErnseHusa B CTeHke obeuvaliki, nepexofa WM AHVLWA B OKPECTHOCTU
wTylepa npu HasimMunum ropoo6pasHoi BCTaBKM UM BBAPHOro Kosbla (CcM. pucyHok A.10 (npunoxeHune A)] Bblunc-
NS0T no opmyne

Iy =min (4 Ly). (20)

B cnyvyae oT60pTOBKM (CM. puCyHOK A.9 (MpunoxeHue A)), a Takke Mpu OTCYTCTBMM TOPOOGpPa3HoOi BCTaBKU
W BBapHOro KosfbLa

{21

5.1.5.3 PacueTHyo WNPUHY HaKM1agHOro KOMbLa BbIYUCAAIOT Mo hopmyie
0 =MIN{(;;"D,, (S, + s-C)}. (22)

5.1.5.4 [nA oTBepCTUii, yAa/ileHHbIX OT APYITMX KOHCTPYKTUBHBIX 3/IEMEHTOB Ha paccTtosHue L, < Lp [cm.
pucyHok A.4 (NpunoxexHune A)], pacueTHyo LUMPUHY /. /,, ONPeaenstoT ciefyroLmnm o6pas3om:

e ANS 30HbI coeAMHEeHUs obeyariku C KOMbLOM XECTKOCTU, M/IOCKMM AHULIEM, TPYOGHOU peLleTkoi [cM. pucy-
HOK A.4a (npunoxenune A)) — no doopmynam (20) nnn (21) n (22):

* NS 30Hbl COeANHEHNSA KOHMYECKO obeyvaiiku C ApYyroi obeuvarikor n obevaiku ¢ KOHNYECKUM WU BbINyK-
NbIM gHuWeM [cM. pucyHOK A.46 (npunoxeHune A)], a Takke € pnaHuem waM censioBoli OMopoi cocyfa no
chopmynam:

I»*U. /ro smin {fo M- (23)
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5.1.6  OTHOLUEHUA A0MNYyCKaeMbIX HanpsKeHWA:
* /171 BHELLHEeR YyacTu WwTyuepa

* A9 HAKNAZAHOTO KosbLa

* [/151 BHYTPEHHel yacTu wrylepa

x3-Minjl,0;Nej.

5.1.7 PacueTHblil AMaMeTp OTBEPCTUs], He TpebytoWwnii AONO/THUTENIbHOTO YKPEnaeHust
PacueTHbIit AvamMeTp OTBEPCTUS], He Tpebytownii 4ONO/THUTENILHOTO YKPENIEHUS, BbIUUCAIOT No hopmynie

d,~0,4fa(s-c). (24)

5.2 OgMHOYHbIE OTBEPCTUA B COCyAax 1 annaparax

OTBepcTNE cUMTAEeTCA OLMHOYHLIM, ecnu GAmxainwee K HeMy OTBEPCTME He OKa3blBaeT Ha Hero B/IMSHUA,
YTO UMeeT MeCTO, Korfa pacCTOsiHME MeXAy Hapy>XHbIMW MOBEPXHOCTAMW COOTBETCTBYIOWMX WTYyLEepoB {CM. pu-
CYHOK A.2 (npunoxeHne A)] yooBneTBoOpsieT yCNOBUIO

b*jD;(s-c) . ID;(s-c). (25)

5.2.1 PacueTHbIli agnameTp OAWHOYHOTO OTBEPCTUS, He TPebylowero yKpenseHus, ANns CcocynoB
nojA BHYTPEHHUM U3ObITOYHbIM AaBNEHNEM

PacueTHbIli AnameTp OAMHOYHOrO OTBEPCTUS, He TPebyloWwero AOMNOSTHUTENLHOIO YKPEnieHUs npu Haamumm
M36bITOYHOW TOJILUMHBLI CTEHKN COCyAa, BbIYMCASAIOT No hopMmysie

<[ -2("™* <26>
Ecnun pacyeTHbI guamMeTp OANHOYHOIO OTBEPCTUS Y40BIETBOPSIET YCNIOBUIO

tf, Sdo- @7)

TO JaNibHeWNX pacyeToB YKpenseHns OTBEpPCTUiA He TpebyeTcs.

B cny4ae HeBbINOSTHEHUA YCNOBUSA (27) pacyeT yKpenaeHus npoBogaTt no 5.2.2 n 5.2.3.

5.2.2 YcnoBue yKpensieHnsi OANHOYHbIX OTBEPCTUIA

5.2.2.1 8 cny4ae ykpensieHns OTBEPCTUSA YTOJILEHNEM CTEHKM COCyAa UNW WTylepa NMbo HaknaaHbIM
KOJIbLLOM, TM60 TOPOO6PasHOW BCTaBKOW UM OTEOPTOBKOW AO/MKHO BbINO/THATLCS YC/I0B/E

A*, (s, - -¢,) X\ ¢iaAfc * Ap («3-c*-c,)*a ¢ /,(s-S,-C) S05 (of*-</,)) s,,. (28)

S.2.22 Mpwn yKpenaeHnn oTBEPCTUS LITYLLEPOM NPOM3BOJIbHON hopMbl [CM. pUCYHOK A. 1 (NpuioxeHue A))
yCNoBWe YKpeneHus BblpaxaeTcs B 06LleM Buae

A+AGA = 0.5(d-dg;)s,, (29)

3gdecb nnowaan A, n A; onpefenstotcs 6e3 yyeta nNpubaBOK C. Cg M PaCUETHbIX TOJILMH CTEHOK LWTyuepa
S|, n cocypa s,.

ONvHbL WTyuepa, yunTbiBaeMble Npu onpefeneHnn nowanein A, u Az BblumcnsoT: /,, no dopmyne (17).
/jp no oopmyne (18).
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5.2.2.3 PacueT yKpernsieH1si OTBEePCTUsi C MOMOLLbIO HAKMAAHOTO KO/bLa Npy He06X0AMMOCTU onpeaesieHuns
nowaan aToro KosbLa NPoBOAAT No hopmyie

ax_ ' {o.5(d,-d”"s, -/, (s- Sp "C)/1p(S, -Sjp -Co)Xi -N«s - C,.)X3}. (30)
A*

rae A, - K;s, — nnowaab HaknagHoro KosbLa.

Ecnu s, > 2S. To HaknafHble Ko/bLia PeKOMeHAYeTCA yCTaHaBAMBaTb CHapYXU U U3HYTPU cocyaa uim
annapara, npuyem TOJILLMHA HAPY>KHOMO KonbLa npuHnmaeTcs 0.5s,. BHyTpeHHero— 0.5s, + c.

5.2.3 [lonyckaemoe BHyTpeHHee N3bbITOYHOE faBeHne

Jonyckaemoe BHYTpeHHee n36bITOYHOE AaB/ieHNe BbIYUCIAIOT No hopmyne

2K.(3 -  c)aM,,
\P) Op *{s-e)V (31)

rae K,- 1 — ana umnuHapryeckmx 1 KOHMYeCcKknx obeyaek;
K, =2 — Ana BbINYKbIX OHWL,.

. <>(ee O
V  min (
(32)
[lns oBasibHOrO WTyLIepa B aTol dpopmyne d-d,.
5.3 YueT B3aMMHOr0 B/IMsIHWSI OTBEPCTUI B COCyAax U annapartax, Harpy>eHHbIX BHYTPEHHUM

haBrieHnem

Ecnn He BbINOMHEHO ycrioBue (25). TO pacyeT TakMx B3aMMOB/IMSIOWMX OTBEPCTMIA [CM. pucyHku A2 n A.3
(NnpunoxeHne A)] BbINONHAETCA CreylowWmMM 06pa3oM; BHayasie pacCuUMTbIBaOT YKPEMNAeHUs A8 Kax[oro u3
3TMX OTBEpPCTUii OTAe/IbHO B COOTBETCTBMM C 5.2, 3aTeM npoBepseTcs AOCTAaTOYHOCTb YKPErNsieHMs MepeMbIYKn
MeXxay OTBEPCTUAMUN, AJ15 YEro BbIYNCASAIOT AOMNyCKaeMoe AaBNeHne 415 NepembIvkn no opmynie

rn]. 2K, {*-c)p)

0,5(DE + A) + (s - C)V V' (33)
. | ; b(s~c) =
rae V=min ’ v - 34
A K 08+da*d°")+K (d-+20; g>t\p d”’ *2c;oflpl G
4 2b ! AT £5 pI'M

Mpyn COBMECTHOM YKpern/ieHnx BYX B2auMOB/IMAIOLLMX OTBEPCTUI OOLWMM HaKNagHbIM KONbLOM [CM. pucy*
HOK A.8 (npnnoxeHune A)) KO3PPULMEHT MOHMKEHNA NPOYHOCTU BbIYNCAAIOT MO hopmyie

1+ 5pW - <£)Xi + - g»)XI + *g»2Xa ¢ '3p(*a-c» -C'M * -C;-<,)X9
V - min bi$-q) (35)
e ) mew( *A%)

rae ij » min{b;/;. + /5.}.

[Onsa oBanbHoro wtyuepa B doopmynax (34) n (35) tf = d/ n <P = df.

Ecnn ocb cBapHOro wsa obeuvaikn (gHuWA) ygaseHa OT HapyXHbIX MOBEPXHOCTEN 060MX LWITYLLEpOB 6Gosee
YeM Ha TpW TOJIWMHBbI CTEHKN YKPenasieMoro anemMeHTta (3s) M He nepecekaeT NMepemMbluky, TO KO3PULMEHT Npoy-
HOCTW 3TOro cBapHoro wea B copmynax (33). (34) n (35) cnegyet npuHuMmatb <p = 1.8 oCTa/ibHbIX ciyyasx <pf£ 1
B 3aBMICMMOCTY OT BMAa U Ka4ecTBa 3TOro CBapHOro LIBa.

8
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KoadhpuumeHTbl NPOYHOCTU MPOAOJIbHBIX CBapHbIX LIBOB LITYLEPOB <p,’= 1 u<p,*= 1. ec/in COOTBETCTBYIO-
lMe cBapHble LWBbl COCTAB/SAT Ha OKPYXHOCTU LWTYLEPOB C JIMHWEWN, COeAuHAIoWel LeHTpbl OTBepCTuii (Cwm.
pucyHoK A.12 (npunioxeHne A)], ueHTpasibHble Yribl Y'u y'He MeHee 60 °C.

B ocTanbHbIX cniydasax <p," £1 n 4> £ 1 e 3aBUCUMOCTU OT BUJa N KayecTBa COOTBETCTBYIOLLEro CBapHOro
wsa. KoathcpnumeHT K5 ANa LMAnHAPUYECKMX N KOHUYECKUX 06eYvaek BbIYMCIAIOT Mo chopmyse

K, = (36)

Yron (1 onpegensieTcsi B COOTBETCTBUM C PUCYHKOM A.3. npuioxeHne A.

[Onsa Bbinyknbix gHnuy Ky - 1.

Mpu ykpenneHnn ABYX 61AU3KO PacrnoNOXeHHbIX OTBEPCTUM APYrMMM CMOCO6aMM HY>XHO, Y4TO6blI NOSIOBUHA
nsowaan, HeobxoAuMOl AN1A YKPenseHns B NPoAOSIbHOM CeyeHUn (CM. PUCYHOK A.2. npuioxeHue A), pasmella-
nacb Mexay 3TUMWN OTBEPCTUSIMU.

[na paga otsepctuii [cM. pucyHOK A.14 (npunoxeHue A)) KOIMUUMEHT NMOHWKEHUSA MPOYHOCTU BblUUCAS-
10T no copmyne

(s - ¢,)
2M s A | o—rBe X
. UY(s-c)yn 2 "’[(3"”;)('
V =min 520 d*2 >m (37)
(1 +cmrukasb, +d * 2C,) + 4/, ( ) (1 +cos?p2)(0.8a2 +d * 2c,) * 4/lp ( Ca)
°P

PacueT no 5.3. He NPUMEHNM, eC/iM NMEITCA B3aMMOBNUSIOLLME OTBEPCTUSA U O4HO U3 HUX BbIMOSIHEHO B
COOTBETCTBUM C pUCYHKOM A. 10. npunoxeHue A.

5.4 YkpenseHve OTBEPCTUI B cocyaax 1 annapaTax, Harpy>XeHHbIX HapY>XXHbIM AaBfieHnemM

[Jonyckaemoe HapyXHoe AaBneHne BbIYMCIAT No hopmyie

. -

P
Ml 1?.]'1\2 (38)

rae O — gonyckaemoe Hapy>XHOe faB/ieHve B npefesiax NnacTUu4HoOCTU, onpeaensemoe rno opmye
(31) kak gonyckaemoe BHYTpPeHHee U36bITOYHOE AaB/ieHre 419 cocya Uaun annaparta cotBepcTmem npu <p=1.0;
OJ[J—paonyckaemMmoe Hapy)XXHOe aBJ/ieHre B rnpenenax ynpyroctu, onpegensemoe no NOCT P 52857.2—
01151 COOTBETCTBYIOLWMX 06evariki 1 gHuULa 6e3 0TBEPCTUN.
Mpn HaAMunM B3aMMHOro BNUAHUSA OTBepcTuii O[] onpeaenseTca aHaslornMyHo [p] no 5.3 ans kaxaoro
OTBEpCTUA B OTAE/IBHOCTU U AJ/1A NMEPEMbIYKM, @ 3aTEM U3 MNOYUYEHHbIX 3HAYEHNI MPUHUMAETCH MEHbLLEe.
[ns o6evaek UM gHWLY, C KONbLaMW XECTKOCTU pacyeT NPoBOAAT OTAENbHO AJ/15 KaXKAO0ro yyacTka ¢ OTBep-
CTUAMN MeXAY COCefHNMU KOSbLAaMU.

6 PacueT Ha NPOYHOCTb LIMIMHAPVNYECKUX 06EUaEK 1 CepnUecKX AHULL, Npw
BHELLHMX CTaTUYEeCKMX Harpy3kax Ha LTyLep [CM. pucyHok A. 15 (npunoxexne A)]

6.1 LlnnnHgpnyeckasn obevaiika

6.1.1 YcnoBus NPUMEHEHUS pacyeTHbIX Qopmy

PacueTHble hopMy bl NPYMEHNMbI NPU BbINOIHEHUN CNEAYIOLNX YCTOBWIA:
a) 0,001£s/D.£0,1;

6) *C = 510
An

rae s,—aKBUBA/IEHTHAs TOMLWMHA 06eYaiiKi 1 HaKNa[AHOro KO/bLa;
B) paccTosiHWe OT Kpasi LWTyLepa 40 SIlo60ro 4pyroro KOHCTPYKTUBHOMO 3/1EMEHTA, rAe BO3MOXHA KOHLEH-

Tpaums HaNpsKeHWi, JO/KHO ObITb He MeHee MR, S.:

r) MICNOMIHUTENbHAS TOMLMHA LWTYLEPa S, AO/MKHA 6bITb Ha A/IHe He MeHee jd. s,.
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6.1.2 OnpeaeneHne 3KBUBA/IEHTHOW TO/LLMHbBI CTEHKM 06e4aliku OKO/O wWTyLepa
OKBMBAJIEHTHYIO TOMLWUHY 06GeYaiiKky OKOIO LWTYLEPa BbIYMCIAIOT NO hopMy/iam:
a) ecnv Hak1aAHoro KoMbLa HeT. TO' S, = S;

6) ecnn ycTaHOB/IEHO HaKNagHoe KosbLo, To npu /, a "R (s +S,)

+ 1, < VRds * 5;>- Tos,*s + min (Sz_J---------------------- :5r)xX2-

6.1.3 OnpepgeneHne fonyckaeMblX Harpy3oK

JonycTimble 3HaYeHUs OAaBJ/IEHUS, OCEBOW Harpy3ku M M3rnmbarolmx MOMEHTOB ONpeaesnsitoTCs He3aBUCU-
MO Apyr oT gpyra. [ns oueHKM MPOYHOCTW y3/a BPe3Ku LTyuepa NpyM COBMECTHOM AefCTBUM Harpy3okK UCMOosib-
3yeTcs BblNyknasa KpuBas NpefenibHOro COCTOSHMUS.

6.1.3.1 [Jonyckaemoe faBfieHue A/19 OAVUHOYHOIo OTBEPCTUA onpeaeniderca /10 5.2.3.

6.1.3.2 [onyckaemoe oceBOe ycunue Ha wtyuep [FJ nNpu OTCYTCTBMW HakK/1a4HOro Kosibla BbIYMCAAKOT NO

copmyne
"]MoHs-cHmax[C,;1.81]. (39)

C, onpeaensitoT /1o rpaduky, NpMBeAeHHOMY Ha pUcyHke A. 16 (npunoxeHue A), UK BbIYUCAIOT Mo op-

Myrne
C,»ay+a, X +a, X2 +a, X +a, X*. (40)
MapameTp X onpenensawT Npu s, = (s - €).
KoathdhmnumeHTbl a, - a npusBefeHsbl B Tab/mue 2.
6.1.3.3 [onyckaemoe oceBoe yCcunne Ha WTyLep Npy HaiMumMm HaknagHoro konbua (npu's, /' s, i 0.5)
paBHO:
IF,] = min{[F..]J:[F,,]}. (41)

rae fonyckaemoe oceBoe ycunue [F,] n3 ycnoBusi NPOYHOCTM B MeCTe NnepeceyeHuns WTyLiepa ¢ obeyarikoi
Nl = [0] 2 s,- c)2 max [C,; 1. 81]. (42)

X¢ BbIYUCIAOT NpU S, onpegesisiemoit no 6.1.2.
[Jonyckaemoe ocesoe ycunme (F,,] U3 ycnoBusi NMPOYHOCTU Yy BHELUHeR KPOMKW HakfafgHOro Konbua npu
s, Y s, £ 0.5 BbluMCAAIOT NO oopmye

s C°] (s-c)2 max {C,; 1. 81]. (43)

X, onpegensoT npu d,-D, n s;-s-cC.
C, onpefenaloT no rpaduky, NpuBefeHHOMY Ha pucyHke A.16 (npunoxeHwe A), Wian BbIYUCAAKT NO dop-
Myne

C,=a,+ta X, +a,X2+ayX2+a, X* (44)

a, - 8, NpvBefeHbl B Tabnvue 2.
6.1.3.4 Jonyckaemblit n3rnéarowmnii MoMeHT [MJ, AENCTBYOLLMIA Ha LUTYLEP B NM/IOCKOCTU, NEpPrneHanKy-
NSAPHOI K OCcK cocyaa, Npy OTCYTCTBMM HaKNaAHOro KOMbLA BbIYNUC/AIOT MO hopmysie

[M,] = (OKs - cf” Tax|C,;4.9]. (45)

C, onpegensaoT N0 rpaduky, npuBeeHHOMY Ha pucyHke A.17 (npunoxeHue A), UKW BbIYUCAOT Mo op-
mMyne

C,Tay* a, X, +a, X2, + a5 X2 +a, X*. (46)
N, onpeAensoT Npu S; - S - C.

10
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KoathpmumeHTsl a4 - a, NpuBeAeHbI B Tabnuue 3.
6.1.3.5 Jonyckaemblii n3rnbarownii MOMeHT (M,] Npu HaIM4MKM HaKNagHOro Kosbla (S, /a, a 0.5) eblumcns-
10T No chopmyne

= (47)

Jonyckaemblii nsrnbaroinii MOMeHT [M,;] 13 yCnoBuMsi NPOYHOCTY B MECTE NepeceyeHust wryLepa ¢ obe-
yanKoii BblUMCAAKT No hopmyie

[M 5\ - [0](a ¢ *2% - cf% Tax(C,:4.9]. (48)

BbIUYNC/IAIOT NpU S;. onNpegensemoit no 6.1.2.
Jonyckaemblii nsrnbarowmini MomeHT [M, ] U3 ycnoBrs NpoYHOCTU Y BHELLUHel KpOMKM HaK/1a4HOro KosbLa
(npu s, /a, a 0.5) BbluMCAAKOT NO oopmy e

[M,,] =[o](a - cf £ Tax*A3]. (49)

BbIUNC/IATNPUS; =S -C U dC =D,.
C, onpegensoT no rpacuky, NnpuBeAeHHOMY Ha pyUcyHke A.17 (MpunoxeHue A), UN BbIYMCASAIOT No op-
Myse

C,Bay+a, K, +a, X2, +a; K\ +a, A4 (50)

3, - a, NpuBeAeHbl B Tabmue 3.
6.1.3.6 Jonyckaemblin narnéatownii MomeHT (M, AeicTBYOWNI Ha WITYLEP e NJI0OCKOCTU, CoBNajatoLLein ¢
OCblO cocyAa, NPy OTCYTCTBUM HAKIaHOrO KOJbLia BbIYMCAAOT No hopmynie

1M,] = [0](s - cfAf Tax(Cg;4,9]. (51)

C, onpeaensitoT no rpadriky, NpUBegeHHOMY Ha pucyHke A.18 (npuioxeHue A), B 3aBUCKMOCTHY OT \ nu
BbIUMCAAIOT NO hopMmy/ie:

Cy»ag+a, K *a, K +a;K\ +a, K\ (52)

I, BIYNCNAT npn Sj= S - c.

3, - 8, NpuBeAeHbl B TabmLe 4.

Ecnu oTHoweHue a, f a, HaxoguTesa mexay 0.2 1 0.5. To KoahpuumeHT C, onpeaensitoT C MOMOLLbHO
NNHENHON nHTepnonauun.

6.1.3.7 Jonyckaemblii nsrnbatowuii MomeHT [M,] npn Hanuumnm HaknagHoro konbLa (Npu a, / a, a.5)
paBeH:

[M,] = min{[/ig};(Agi}. (53)

Jonyckaemblli nsrnbarowmnin momeHT (M,,) N3 YC/1I0BUSA NPOYHOCTM B MECTe nepeceyeHns WryLepa c obe-
yariko Bbl4MCAAOT No hopmyne

[Aa] - [o](a + *2*2 °f £ Tax(C5;4.9]. (54)

C, onpepenstoT no rpaduvky, npuBegeHHOMY Ha pUcyHke A.18 (npunoxeHune A), B 3aBUCUMOCTN OT WK
BbIYMCNAOT NO hopmye

Csaay+a, Ke +a, K\ + a5 K\ +a, X4. (55)

K, ONPefensitoT npn a, = a + X,S, - C.
BO -a» NnpvBefeHbl B Tabnvue 4.
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Jonyckaemblii n3ruéarownii MOMeHT [M,,J U3 yCNOBUSI MPOYHOCTU Y BHELLHEW KPOMKM HAaKMaAHOIo KOJb*
La BbIYUC/ISAOT Mo hopmysie

[My-\ = [o](s - cf” Tax[C3;4.9]. (56)

C, onpefensAoT no rpadvky, NpuBefeHHOMY Ha pucyHke A. 18 (MpunoxeHne A), B 3aBUCUMOCTU OT/,, Unn
BbIUMCNAOT NO hopmyne

Ci=ag+a, A +a,+a;K\ +a,. (57)

n. onpepgensietca npu d, = D,W\ s, =s - C.

3,-a, NpUBEAEHbI B Tabnuue 4.

Ecnun oTHoweHWe TonwuH s, T's, Haxogatcesa mexay 0.2 1 0.5 . To koadpdmumeHT C, Ha pucyHke A.18
(MpunoxeHue A) onpeaenstoT NPy NOMOLLM NNHEAHO MHTepnoNALUN.

6.1.4 CoBMeCTHOE AeiCcTBUE Harpy3okK

MpegBapnTesibHO NPOBEPSIOT BbINO/THEHNE YC/TOBUIA MPOYHOCTY A5 K&XA0M Harpy3ku B OTAE/IbHOCTU:

«\V |I§]I s 1: (58)
F
®,= Ed <1 (59)
2
M, M
% Mt **!1] <1 (60)

Kpome Toro, onpegensitoT BbINOSIHEHNE YC/I0BUIA MPOYHOCTU NPY COBMECTHOM AeCTBMM Harpy3okK

2
® ®
max[!tf + O, :|¢,]:|Ef - 029, ]] + pl*1.0. (61)

C, npuvHumaloT pasBHbiM 1.1. ecniv Harpyska ornpefensnacb C y4eTOM CTECHEHHOCTU TemnepaTypHbIX [Je-
hopmMauuii. B octanbHbIX criydasax C, - 1.

®, onpedenaloT CyvyeTOM HarnpaB/ieHUs OCEeBOW Harpy3ku. Ecnu oceBas Harpyska HampaB/ieHa Hapyxy OT
CTeHKM, TO @, cnefdyeT NpPUHUMaTb CO 3HaKoM Muitoc. Ecnn @, Hanpas/sieHa B MPOTUBOMOIOXKHOM Harpas/ieHuu,
TO B chopmyrie (61) ®* cneayeT NpUHUMATbL CO 3HAKOM MUHYC.

6.1.5 MNpoBepka NPOYHOCTU WTYLEPa

MakcuMasibHble MPOAOJIbHbIE pacTArnBalrolyme HanpsXKeHUs B LWITyLepe AO/DKHbl YAOB/IETBOPATL YCIIO-

BUIO:

«+ 5-1-)-! ﬂLiMZ ’ b SW»
4(«1-c*) n(d + 5,)4(s,-C,) (e ad)(ti-cr) b

F, cnepyeT NpuHSTL paBHbIM HYJIH0, EC/IM OHA CO3AAET CKMMAIOLLEE HAMPSKEHWE.
Kpome pacueTa Ha NPOYHOCTL, MPOBOAAT pacyeT Ha YCTOMYMBOCTL LWITYLIepa No oopMyse

o\ T msh (63)

roe [M] n (9] —ponyckaeMblie u3rméarowmnini MOMEHT WM CXMMaloLWwas MpofosibHas cuia COOTBETCTBEHHO;

[p] — monyckaemoe BHelLHee faB/ieHne u3 yc/i0BUS yCTONYMBOCTH.

[M]. (F) n [p] onpegenstoT no FTOCT P 52857.2 ans obeyaiikn wrylepa.

Ecnn F, pactarusatowas npogosibHas cuna, a p — BHYTPeHHee M36bITOYHOE fJasrieHne, TO B hopmyne
(63) F, u p Ha4O NPUHATBL PaBHOI HY/HO.

12
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Ta6bnuua 2
ao as
0.60072181 0.95196257 0.0051957881 -0.001406381 0
Tabnuua 3
ao aj ar ay ok
- 4526315 0.064021889 0.15887638 -0.021419298 0.0010350407
Tabnuua 4
*Q B, *r «5
& 0.2 4.8844124 -0.071389214 0.79991259 -0.024155709 0
205 6.3178075 -3.6618209 45145391 -0.83094839 0.050698494
6.2 Cdpepuyeckoe gHuue 1>
6.2.1 Ycnoswue NpYMeHeHns pacHeTHbIX (DOpMY/
dopmysibl NPUMEHUMbI MPU BbINOMHEHUM C/eAYHOLNX YCTOBUNA:
a) 0.001 £s/R £0,1.
HWXHW npegen TOHKOCTEKKOCTU -£-<O.I(_)|01 criegyeT BbIMOMHATL, €C/IN TOJIWUHA CTEHKU AHMLLIA He
Cc
npesbIWaeT NON0BUHbI TOMLWMHbI CTEHKN 06eYaiiku.
61U, *7A510.
roe s>—sKBMBaJIEHTHAas TOJIWMHA AHMLLA VU HaKNa4HOro KosbLa;
B) paccTosiHMe OT Kpas wTyLepa Ao N60ro Apyroro KOHCTPYKTUBHOIO 3/1EMEHTA, rAe BO3MOXHA KOHLLEH-
Tpauusa HanpshkeHui, He MeHbLe, yem "R, s,;
) MCMOMHWTE NbHAA TOMLWMHA WTYLEPa S, AOKHA BbITh Ha [/IHe He MeHee ~dS,.
6.2.2 OnpepgeneHne aKBMBaJIEHTHOM TOMLWMHbI CTEHKM 06e4aiki OKOJO WTyuepa
OKBUBA/IEHTHYIO TO/ILLMHY 06evaiku OKONO LWTyLepa BblYMCAT N0 hopMyam:
a) ecnn HaKNagHoro KosibLa HeT. 70 S, - S;
6) ecniM yCTaHOB/IEHO HaKNaAHOe KOJbLO, TO Npn/ a +s,) S,-S*S;X5. ecrm [<Mt(s+5).

6.2.3 OnpepeneHne fonyckaeMbIX Harpy3ok

[Jlonyckaemble 3HauyeHUs [AaB/IeHUS, OCEBOM Harpyskm u mn3rnbarowmx MOMEHTOB ONpeaesisioT He3aBUCU-
MO Apyr OT gpyra. [ns OueHKM MPOYHOCTU y3na BPe3Ku LTylepa Npyu COBMECTHOM AelCTBUMN Harpy3oK UCMOMb3y-
eTcA NNHeiHoe CYMMMPOBaHNe NOBPEXAEHNIA.

6.2.3.1 BcrnomorartesibHble napameTpbl
de . ; - A1) fg1.-P1.4l
P T K, = min ~4Ar) fal-PL.
JR. s, ” V7

11 PacyeT MOXET 6bTb NPUMEHEH [/19 S/UVMAMTUYECKOr0 [HULIA, €C/M  PacCTOsSHUE OT HAapYXHOW KPOMKW  LUTYLepa,
M3MEpPEHHOe MO Xopfe, He Gonmee 04 HapykHoro AvaMeTpa JHuw@a. CpepHuii paguyc v R, MpYHYMaeTcsl paBHbIM
paauycy e BepLUMHE /UTMMTAYECKOTO AHULLA.

13
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6.2.3.2 [onyckaemoe gassieHue ans oANHOYHOro OTBEPCTUSA OonpeaenstoT no 5.2.3.
6.2.3.3 [Jonyckaemoe oceBOe ycunve Ha wryuep [F,] npy oTCyTCTBUM HaKaAHOro KosbLa onpeaensatoT no
rpaduky, npuBeAeHHOMY Ha puUcyHke A. 19 (npunoxeHne A), v BblUUCIAIOT N0 hopmyie

FJ« [0]<s - €)2 (182+ 2.4 M1 + K, X, + 0,91K,X?), 64
4 4

rae X, n K, Beluucnaior npu s, =s - c.
6.2.3.4 [donyckaemoe oceBOe ycunune Ha wryuep [FJ npy HaMumm HakagHoro KosnbLla

IF,] * min (IF, ]; [F..]}- (65)

roe fonyckaemoe ocesoe ycunve {F,] U3 ycnoBusi MPOYHOCTU B MecTe MepeceuveHusi LTyuepa C 06OJI0UKOW
onpeaensioT no rpaduky, NpUBeAEHHOMY Ha pucyHKe A. 19 (NpunoxeHune A), Ux BbIYMCAAIOT No hopmyrie

[F.d=[«Lis + X,*r- ¢)'< 1.02 + 2.4°1 + K, X, + 0.91K, X=); (66)

X* 1 K» BbluMCNAOT Npu s, = s + fes, - ¢, onpegensiemoit no 6.2.2.
Jonyckaemoe oceBOe yCuUne 13 ycrioBUsi NPOYHOCTU Y BHELLHEN KPOMKW HaKNaAHOro KoJibLia BbIYNCNAKOT

no cpopmyne
(F,,J =lo)(s - €)7(1.82 + 2.4"1+ K, X, + 0.91K,X2). (67)
rae X, BblUACAAT NpU S, - S -cn =D,, a napametp K, =1.

6.2.3.5 [onyckaemblii usrnbaroLimini MomeHT (Mg) NPV OTCYTCTBUM HaK/IaAHOTO KOJbLa onpeaensioT no
rpacpuky, NpuBeAeHHOMY Ha pucyHke A.20 (MpunoxeHve A), WU BbIYUCAIOT Mo hopmyie

[U>1-[0](s - cf ~ (4.9 + 2.071 + K,y + 0.91K, X2). (68)

roe X, n K, Bbluncnsaiot npu s, =s - c.
6.2.3.6 [lonyckaemblii nsrmbarowmin MOMeHT [MJ NpU HAIMUYMM HaKNaAHOro KOJbLa BbIYUCASAKT Mo oopmy*
ne

(H' " (IMgy ) M.} (69)

roe l4il. ponyckaemblii nsrmbarowmii MOMEHT M3 YC/IOBUS MPOYHOCTM B MecTe MepeceyeHus wTyuepa C AHU*
Lem. onpenensatoT no rpacuky, npmBeseHHOMY Ha pycyHke A.20 (NpunioxeHue A), Wan BblHUCAAKOT NO oopMyie

(40 + M(s + 7.2*2 C?Y <49+ ZOjUKIKt + 0.91K, >*). (70)

Xj n K BblumcnsioT npu s,. onpegensiemoii no 6.2.2.
JonyckaeMblil nsrnbatowmin MomeHT [M,;] 13 ycnoBusi NPOYHOCTY y BHeLLHel KPOMKM HaK1a4HOro KoJbLia
onpeaensatoT rno rpadmky, NpuBeAeHHOMY Ha pycyHke A.20 (NnpunoxeHue A), Uan BbIYNCASAIOT No hopmyne

M - -cf £(4.9 + 20" + K, X» + 0.91K,, 1.?). (71)

X, BbluncnsoT npu Sj=s - ¢ n <3 - D,, a napameTtp K, - 1.0.
6.2.4 COBMEeCTHOE AeicTBUE Harpy3ok
MpeaBapunTeNnbLHO NPOBEPSIOT YC/10BME NPOYHOCTU AN KaXA0M Harpy3ku B OTAe/1bHOCTY:

= 1 72
?, 1p) < (72)
f -
®,= . T (73
M
o= 51. (74)
141
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Kpome Toro, onpeaensioT BbINOHEHWE YC/IOBUIA NPOYHOCTM MPU COBMECTHOM [€ACTBMMU Harpy3oK
max (|, ¢ ®,[; {®]; |®, - 0.20,|> ¢ [®,] i1 1,0. (75)

6.2.5 [lpoBepka NPOYHOCTM WTYLEPA
MakcrmManbHble NPoAOJIbHbIE PACTArMBaloLMe HaNpPsHXXeHUs B LUTYLEepe A0/DKHbI YA0B/IETBOPATL YC/I0BUIO

HE aM* . Ex <1yl
4{s,-c,) + c)  *d+ SiHsic,)? 0 (76)
Ecnu F, cozpgaeT cxummatollee HanpskeHue, To P cnegyeT npvHATL paBHOW Hy .
YcToiumBocTb WwTylepa npup = 0 goskHa 6bITb NPOBEpPeHa no opmyne
N1t IN41- </7’>

Ecnu F, pacTtarmsatowan npogosbHas cuna, ap — BHyTpeHHee n36bITOYHOE AaBfeHne, To B hopmysie
(77) F; v p Hafo NPVHATL PaBHbLIMK HY 0.

[IM] n [A] —ponyckaemble N3rnbarowmin MOMEHT 1 CXXUMaroLasi MPoAosibHas cuia COOTBETCTBEHHO,
onpegensiemMble U3 ycnoBuiA yctoumBocTy no FOCT P 52857.2.
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Mpunoxenve A
(o6s3aTensHoe)

PUCYHKU, NOACHSIOLLME TEKCT CTaHAapTa U pacyeTHble pasmepsbl

b - - -

PucyHok A.1 — KoMneHcaumsi BbIpe3aHHOIo CeUeHus LITYLLEPOM NPOU3BOSIbHOM (DOPMbI
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PuicyHok A.2 — Ykpen/ieHre B3aVIMOeVSItoLLIX OTBEPCTUI
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A/\

P

]

PuicyHok A.3 — O6Lumii Cryyaii pacrnofioXeHVIs B3avMOENUSIIOLLIMX OTBEPCTUI
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PurcyHok A.4 — YkpennieHne OTBEPCTUI NPy HANTYMKN 6IM3KO PaCTONOXEHHbIX KOHCTPYKTVBHBIX 3/TEMEHTOB (HENPEXo-
OsilLye WTyLepa)
18
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PucyHok A.6 — OCHOBHas! pacHeTHas CxeMa COgIMHEHVS! LLITYLIEpa CO CTEHKOV cocyaa

LLL L L L L L L
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&

PuicyHok A.7 — YkperieHne OTBEepCTUI NPy HarHMmM NPOXOASALLIETO LTyLiepa
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PricyHok A.9 — Ykpen/ieHve oTBepCTvii OTOOPTOBKON

3 = YXPERNCHNAL KPYTODLIW M3-
XNASQHBIM KONLUOM

6§ — YEPENNEHUE BECUMMETRHY-
HEM KONBUOM
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PucyHok A. 10 — YKperieHrie oTBEPCTUS TOPOOBPa3HOI BCTABKOM M BBAPHBIM KOMbLIOM
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PucyHok A.11— Hak/oHHble LTyLiepa Ha obevaiike
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PricyHOKA.12 — Y4eT BNMSIHUA CBaPHbIX LLIBOB

PucyHok A13 — OtBepcTuie 4/19 OBaib-
HOrO LUTYLIepe, MepreHauKy IsIPHOrO K
MOBEPXHOCTV 06EYaiikn

22
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Pucyrox A 14 — Prgu oT8epcTyii

Ft
B g
a— ynnmHapuyeckas obevaiika npy BHELWHUX CTaTUYECKNX 6— cqjepmquKoe AHulle npn
Harpys3kax Ha wryuep BHELWHNX CTaTU4YEeCKNUX Harpys-

Kax Ha LWTyLep

PucyHok A. 15
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Pucynox A.16 — lpadvik ans onpegenenuA C,
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Pucysiox A.17 — Mpacdux ann onpepenewns C,
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PucyHok A.18 — Tpathux Ann onpegeneHUa C3
IFd
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PucyHok A. 19 — Mpadhuk ans onpegenenns [FJ

(BepxHssA KpmBasi Npu K - 1; HWKHAS KpUBasi — MUHUMasTbHOE 3HaueHve npr K < 1.0)
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1
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X 19 1002,
PucyHok A.20 — I pachvik g1 onpegenenns [MJ
(BepxHss KpmBasi Npu K » 1; HYKHASA KprBast — MUHYMasIbHOE 3HaueHne npn K < 1.0)
YK 66.023:006.354 OKC 71.120 ro2 OKIM 361500

75.200

KntoueBble croBa: cocydbl W annapartbl, HOPMbl U MeTOAbl pacyeTa Ha MNPOYHOCTb, YKPenjeHus OTBEpPCTUN,
Jonyckaemble Harpysku, Wwryuepa
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