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Mpeancnoeue

1 PASPABOTAH AkuuoHepHeim obuwecteom «OpgeHa JleHuHa HayuHo-uccnenoBatensCckun U
KOHCTPYKTOPCKUIA MHCTUTYT 3HeprotexHuku uMmeHu H.A. Jonnexana» (AO «HUKNST»)

2 BHECEH TexHn4yecknmM KOMUTETOM Mo cTaHaapTuiauum TK 322 «AToOMHasa TeXHUKa»

3 YTBEPX/EH W BBEJEH B JEVCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHUYECKOMY
perynvpoBaHuio u metponorun ot 28 nekabps 2024 r. Ne 2077-ct

4 BBEJEH BINEPBbIE

5 ®egepanbHOe areHTCTBO MO TeXHU4YeCKoMy perynmpoBaHuUlo M METPONOrMn He HeCeT OTBETCTBEHHO-
CTW 3a NAaTeHTHYK YUCTOTY HacCTOALWlero ctaHgapra. MaTteHTOOONagaTeNnbL MOXET 3afBMTbL O CBOMX npaeax un
HanpaBnTb B fDe,n,epaanoe dreHTCTBO MO TEXHUYECKOMY PETYIIMPOBAHUKD U METPONOrMn aprymeHTMpoBaHHoe
npegnoXxeHwe © BHECEHNN B HacToALWMA CTaHOapT nornpaeBkn OnAa yKasaHuA VIHCbOpMaLI,I/IVI O Hann4mnu B CTaH-
naprte 00BLEKTOB NaTEHTHOTo npaea u ﬂaTEHT006ﬂaﬂaTeﬂe

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmandapmu3sayuu 8 Pocculickol ®edepayuu». MHgpopmayus ob u3-
MeHeHUSX K HacmosuwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmsbi», a oguyuanbHbil MeKcm usmMeHeHul
U ronpasoK — 8 eXeMecayHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B ciyvae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmsyrouwee ygedomneHue bydem
onybnukoeaHo 8 b6ruxalweM ebINyCcKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomsememaeyiow,asi UHGhopMayusi, ygedoMIeHUE U MEeKCmbl Pa3Mewalmcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wez0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexHUYeCcKoMY peaynuposaHuro U Mempoioauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

TENNOBLIAENAKWWE SNEMEHTbLI PEAKTOPOB C HATPUEBbLIM
M CBUHUOBLIM TENNMOHOCUTENEM

Pac4yeT Han POYHOCTb

Fuel elements of the sodium-cooled and lead-cooled reactors.
Rules for strength analysis

Oarta eBegeHna — 2025—04—01

1 O6nacTb NnpuMeHeHunA

1.1 HacTosAwmui cTaHaapT ycTaHaenueaeT TpeGoBaHusi K 060CHOBaHWUIO MPOYHOCTH TENNOBLIAENSALLNX
3MeMEHTOB PeaKTOpPOoB C HAaTPMEBLIM WM CBUHLOBBLIM TEMMOHOCUTENEM B YCMNOBUAX HOPMAnbHOM aKCnnyaTaumm
M NPW HapYLLEHUSAX HOPManbHOM aKCNNyaTauumn (UCKN4Yasa asapun).

1.2 HacToswmit cTaHgapT npedHasHadyeH Ans npuMeHeHus npyu obocHOBaHUM NPOYHOCTH TeNnoBbIige-
NALWMX 31EMEHTOB PeaKTOPOB C HATPUEBLIM M CBMHLIOBLIM TEMSIOHOCUTENEM B COOTBETCTBUM C regeparb-
HbIMW HOpMaMK 1 MpaBunamMi B 06MacTi UCNONL30BAHWUA AaTOMHON SHEPIrK, YyCTaHaBNMUBAKLWMUMKU OCHOBHbIE
TpeboBaHUs K 060CHOBAHUIO MPOYHOCTU U TEPMOMEXAHWYECKOTO NOBedEeHUs] TennoBbIAeNsoLWMX c6opoK 1
TENMoBbIASNAOLMX 3NIEMEHTOB B aKTUBHOW 30HE PEAKTOPOB C HAaTPUEBLIM TEMNOHOCUTENEM W TpeboBaHus K
KOHCTPYWPOBAHUK, pacyeTy Ha MPOYHOCTb U U3TOTOBMEHUID 3MIEMEHTOB aKTUBHOM 30HbI PEAKTOPHLIX YCTaHO-
BOK CO CBMHLOBLIM TEMMOHOCUTENEM.

1.3 HacTosAwmit cTaHgapT pacnpocTpaHsaeTcs Ha TensoBblAeNnsiolwme a1eMeHThbl, 3roTOBNeHHbIe U3
cTanen ayCTEHUTHOMO U (heppUTHO-MapTeHCUTHOTO Krnacca.

1.4 HacToAwWuWi cTaHAapT He pacnpoCcTPaHsAETCs Ha pacyeT No 060CHOBAHWID NPOYHOCTHU:

- TEeNNOBbIAENAOLWMX 3MEMEHTOB NpW TPAHCMNOPTHO-TEXHOMOTMYECKUX ONepaLusx;

- He pacnpocTpaHseTca Ha aenawuecsa Matepuansl, cGopoYHble eguHULbLl U (MNK) geTanu, pacnono-
KEHHble BHYTPU TBIOB.

2 HopmaTuBHbIe CCbINKK

B HacToslwem cTaHgapTe MCNoNb3oBaHbl HOPMATMBHBLIE CChINKW HA cnefylolve cTaH4apThbl:

MOCT P 8.614 lNocypapctBeHHasi cucTema obecnedeHus eguHcTBa M3MepeHuin. MocyaapcTBeHHas
cnyxba cTaHOapTHBIX CNPaBOYHbIX AaHHbIX. OCHOBHLIE MOMNOXEHUA

FOCT P 8.985 lNocynapcTtBeHHasa cuctema obecneveHnsa equHCTBA U3MepeHuid. Cnyxba cTaHOapTHbIX
CMPaBOYHLIX OaHHbLIX B 06NacTn MCNONb30BaHWUA aTOMHOW aHeprun. O6LMe nonoxeHus

FOCT P 9.905 (MCO 7384:2001, NCO 11845:1995) EguHas cuctema 3allUThl OT KOPPO3MK U CTapeHwnst.
MeTogb! KOPPO3WOHHLIX UCNbITaHKA. Obume TpeboBaHUs

FOCT 9.908 EauHas cucTema 3aliuThl OT KOPpPo3uK 1 cTapenus. MeTtannbl v cnnaebl. MeToabl onpeae-
NeHnsa nokasaTtenen Koppo3uu U KOPPO3NMOHHOW CTOMKOCTHU

FOCT P 59115.1 OBocHoBaHuWe npo4YHocTu obopyaoBaHua U TpybonpoBOgOB aTOMHbLIX 3HEPreTUYEeCKNX
YCTAHOBOK. TEPMUHbLI M onpefeneHust

FMOCT P 59115.9—2021 OBocHoBaHMe NpoYHOCTM obopynoBaHua M TpybonpoBOOOB aTOMHbIX 3HEpre-
TUYECKUX YCTaHOBOK. [10BEpOYHBIA pacyeT Ha NPOYHOCTb

FOCT P 71787 TennosbigensLine cOopkn U TeNNOBbIAENAKLNE 3MEMEHThlI PEaKTOPOB C HATPUEBBLIM
TennoHocutenem. TpeboBaHUA K XapakTepUCTUKAM KOHCTPYKUWOHHBIX MaTepuarnoB Ana pacdeToB Ha Mpou-
HOCTb

MapaHune ochbuumnansHoe
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MOCT P 71788—2024 Tennosbigenswlyve cbopkM peakTopoB ¢ HATPUEBLIM TennoHocuTenem. Pacyer
Ha MpPOYHOCTL MPW AEVNCTBUU CTAaTUHECKUX Harpy3oK

MOCT P 71789—2024 Tennoebigenatwowmne cbopkn peakTopoB ¢ HAaTpUeBbIM TennoHocutenem. Pacuet
Ha NpoYHOCTb NpY AeWCTBUN AMHAMUYECKUX Harpy3okK

MpumMmedyaHue — lMpu NONb3OBAHUW HACTOSALLMM CTAHAAPTOM LEenecoobpasHo NPOBEpUTL AEWCTBUE CCbINON-
HbIX CTAaHOAPTOB B MHHOPMALIMOHHOW cucTeMe 06LLEero nonb3oBaHus — Ha oduUMansHOM caiiTe defepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryriMpoBaHWIio U METPOMOTU B CETU MIHTEPHET UMK Mo exerogHoMy MHOPMaLMOHHOMY yKasa-
Tenio «HauMoHanbHble CTaHAAPTLI», KOTOPLIA OnyBrMKoBaH NO COCTOSIHMIO Ha 1 AHBapA TEKYLUEro roga, v no Bbinyckam
EXEMECAYHOT0 MHPOPMAaLIMOHHOTO yKasaTens «HauuoHanbHble CTaHaapThl» 3a TeKyLUWi rog. Ecnn 3aMeHeH CCbiNOYHbINA
CTaHOapT, Ha KOTOPLIM AaHa HeaaTMpPOBaHHAsH CCbINKa, TO PEKOMEHOYETCsl UCTMOoNb30BaTh AEUCTBYIOLLY BEPCUID 3TOMO
CTaHOapTa C YYETOM BCEX BHECEHHbIX B AaHHYK BEPCHKD M3MeHeHW. Ecnin 3aMeHeH CCbINOYHBIA CTaHAApT, Ha KOTOPbIN
JaHa [aTUpOBaHHAA CCbiMKa, TO PEKOMEHAYETCS UCMONb30BRaTL BEPCUIO 3TOTO CTAHAAPTA C YKa3aHHbIM BhILLE FOAOM yT-
Bep#aeHUs (NpuHaTMS). Ecnv nocne yTREpXOEHUA HACTOALEro CTaH4ApTa B CChINOYHBIA CTAHAAPT, Ha KOTOpLIA AaHa
[JaTpoBaHHas CCbiNKa, BHECEHO M3MEHEHWE, 3aTparnBaioLLee NonoXeHue, Ha KOTOpPOe AaHa CCbinka, TO 3TO NOMNOKEHNE
pekoMeHOyeTcA NpMMeHsATe 6e3 y4eTa 0aHHOTO U3MeHeHWUs. Ecnu CcehbinoyHbIn CTaHgapT oTMeHeH 6e3 3aMeHbl, To Nomno-
EHWe, B KOTOPOM [aHa CCbINka Ha HEro, peKOMeHAYeTCs NMPUMEHSTh B YacTu, He 3aTparvBatoLLeid 3Ty CCbIMKY.

3 TepMuHbI, onpeaeneHus, cCokpaweHus u o6o3Ha4yeHus

3.1 TepMUHBbI M onpegeneHus

B HacTodAwem ctaHgapTe npyvMeHeHbl TepMmuHbl no FTOCT P 59115.1, a Takke cnegytolne TepMUHbI C
COOTBETCTBYIOLMMKU ONpeaeneHnsamm:

3.1.1 octatouyHas mexaHwveckaa aedopmauusa: CymmapHoe 3HadeHue dedopmauuin paguauvoH-
HOW N TEPMMUYECKOWN NOMN3Y4ECTU U NnacTuyeckon gedopmannn 3a paccMmaTpuBaemMbii Nepnog BpeEMeEHH.

3.1.2 npepgenbHoe cocTosHMe: COCTOAHME KOMMOHEHTa, B KOTOPOM €ro JanbHeiwas aKkcnnyaTaums
HegonycTMma unu HeuenecoobpasHa, Nnubo BoccTaHOBMeHME ero paboTocnocobHOro COCTOAHUSA HEBO3MOXHO
unu HeuenecoobpasHo.

3.1.3 pacuyeTHoe paBneHue: MakcumarnbHOe 3a BECh CPOK CryxXDObl TENMOBLIAENALLEr0 3MeMeHTa
n3bbITOYHOE AaBneHue, AecTeyowee Ha 060MNoYKy TeNNMOBLIAENALWErO IIeMEHTa NPW YCINOBUAX HOPMarb-
HOW 3KcnnyaTaunn.

3.1.4 pacuyeTtHas Temnepartypa: MakcumanbHoe cpefHee MHTerpanbHoOe 3HadeHue TeMmnepartypbl no
TOMLWMHE CTEHKWN (CeYeHUs) KOMMOHEHTa B pacCcMaTpyMBaeMOoOM pPexXnmMe aKkcnnyaTauunu.

3.2 CoKkpaweHun

B HacTosiwem CTaHOapTe NpuMeHeHbl crneyrune CoKpalleHns:

MP3 — makcuMmManbHOe pacyeTHOe 3eMNeTpPsiCEHUE;

HOC — HanpsikeHHo-gedopMMpoOBaHHOE COCTOAHME;
HHY3 — HapylweHne HOpMarbHbIX YCIOBWWA 3KCMyaTauuu;
HY3 — HopmanbHbie YyCNoBUSA 3KCMnyaTauum,

n3 — MNPOEKTHOE 3eMNeTPACEHME;

TBC — Ttennosbigenstowas cbopka,

TB3 — TEnnoBbIAENSALWMA 3NEMEHT.

3.3 OGo3Ha4vyeHun

B HacToAwem CTaHfapTe npuMeHeHbl cnegyrowne obozHaveHus:

c — CyMMapHan npmﬁaBKa K TONWWHE CTEHKKN, MM,
C11 = npwﬁaaka K TOInuwnMHe CTEHKK, paBHaA oTpuuaTeribHOMY OOMYCKY, MM;
02 = anGaBKa K TONMWKUHE CTEHKN, YHUTbIBAOWaA yTOHEHWE CTEHKM BCNeaCTBME KOPPO3UK 3a CPOK
CJ'Iy)KGbI KOMMNOHEHTAa, MM;
D — HOMMWHanbHbLIA BHyTDEHHMﬁ anameTp LI,VIJ'IVIH,EI,pVIL{ECKOFI 4YaCcTW KOMMNMOHeHTa, MM;
N — YWCIO LUMKITOB HAarpyXxeHmda KOMNoHeHTa B aKCnnyaTtaunuun,;
[N] — JdonycKkaemMoe HYNCNo LUUKNOB HarpyxeHuda KOMMNOHeHTa B 3KCnnyatauu;
HN —_ KOC—)CI)CIJMLI,I/IEHT 3anaca npo4YHOCTU NO YMCIy UMKIOB Npu pacyeTax Ha UMKITNYeCKYH NPOYHOCTD;
2
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ng — KO3 ULUMEHT 3anaca NPoYHOCTH MO YCITOBHOMY MECTHOMY NMPUBEAEHHOMY HanpsXeHWo npu
pacyeTax Ha LUWKIMYeCKY0 MPOYHOCTb;

p — pacueTHoe gaeneHue, MMa;

an — MWHMManbHOE 3Ha4YeHne BPeMEeHHOro conpoTueneHus npu temnepartype T, Mla;

Rgﬂ. — MUHMManbHOE 3HadYeHwe npegena ANUTENbHOW NPOYHOCTU 3a Bpemsa t npu Temnepatype T,
MTla;

RZ}—O > — MWHMManbHOe 3Ha4YeHWe yCrnoBHOro npegena Teky4ectu npu Temnepatype T, MMla;

S — HOMMWHanbHasa TOMNLWMHA CTEHKN KOMMOHEHTA, MM;

Sp  — pac4eTHas TONWMHA CTEHKU, MM;

T — Temnepatypa,“C;

T, — TemnepaTtypa, Npu OOCTUXEHUWM KOTOPON HEOBXOAMMO Y4YMTLIBATbL XapaKTepPUCTUKW ONUTenb-
HOW MPOYHOCTW, NNACTUYHOCTU W Nonay4decTy, °C;

g, ~— OCTarovHas MexaHudeckas Aedopmauns, BobldBaHHas paavaumoHHOW M TemnepaTypHOn non-
3y4ecTblo;

Egy — Aedopmauus, Bbi3BaHHaA paguauMoHHbIM pacnyxaHuem,

[o] — HOMMWHanbHoe gonyckaemoe HanpspkeHue, Mla;

(), — rpynna npuBedeHHbIX HaNPsKeHW, onpegenseMas no CoCTaBMAWNM OBLWMUX UMM MECTHBIX

MeMBOpaHHbIX 1 0BLLMX M3TMOHBIX HaNpPsKeHUn, OeNCTBYIOLWNX B CEYEHMM TBana npu MexaHu-
Yyeckux Bosgencteusx, Mla;

(68)1 — rpynna npueeaeHHbIX 06Wmux memMOpaHHbIX HanpskeHWn C YY4eTOM CEWCMWYECKWUX BO3Oen-
cteui, Mla;
(0g); — rpynna npuMBeaeHHbIX MEMOPaHHbLIX 1 0BLMX M3rMBHBLIX HAMPSHKEHUA C Y4ETOM CEeCMU4ECKNX

BosgencTeuin, Mla.

4 OOwwune nonoxeHus

4.1 Pac4yeT Ha NpoYHOCTL TB3MOB CNefyeT NpoBoAWUTL B iBa 3Tana:
- pacyeT no BbIbOPY TONLWMHbBI CTEHKM 060MNOYKKM TBAaNa;
- MOBEPOYHBIA pacyer.
4.2 Pac4eTHyl0 TONWMWHY CTEHKK Sp CNeayeT onpeaenaTb no opmyne
pD
Sg = mr—- (4.1)
R~ 2[cT-p
HomuHansHoe gonyckaemoe HanpsxeHue [0] NPUHMMAETCH paBHLIM MUHUManbHOMY M3 3Ha4YeHWiA Oo-
MycKaeMoro HanpshkeHus, onpegeneHHblx no gopmynam (5.2) n (5.6).

HomMmuHanbHas TornwmMHa CTEHKM KOMMOHEeHTa AOMMKHA YAOBNETBOPSATE YCNOBUHO

s2sptc. (4.2)
CymmapHyto npvbaeky K pacHeTHOW TOMLMHE CTEHKU KOMMOHEHTa onpedensioT no opmMyne
c=cCyy ¥ Co. (4.3)

4.3 MNpubasky ¢4 ONpenensaiT Mo KOHCTPYKTOPCKOW AOKYMEHTaLUK U MPUHUMAIOT PaBHOM OTpULaTens-
HOMY AOMYCKY Ha TOMWMWHY CTEHKN.

4.4 Tlpnbaska €, K TONWMWHE CTEHKM, YYUTLIBAKOLLAS KOPPO3MOHHOE BIIMSAHME TENNOHOCUTENs 1 cpedbl
BHYTPW TB3Ma Ha Matepuan B YCrNOBUSIX 3KCNNyaTauuu, OOMKHA yCTaHABNUBATLCS U 060CHOBLIBATLCS KOH-
CTPYKTOPCKOW OpraHu3aumnei ¢ y4eToM CKOPOCTU KOPPO3MKM MU NPOAOIIKUTENBHOCTN 3KCNNyaraunm npu ycrno-
BUKM oBecneyeHns NPOeKkTHbIX TpeboBaHWA K XMMUYECKUM PEXMMaM KOPPO3UMOHHbIX Cpea WKWK Ha OCHOBaHUK
onbiTa 3KcnyaTauMy NpoToTMNoB ¢ yv4eToM Tpebosanuin MTOCT 9.908 n TOCT P 9.905.

3HaveHne npubaskn ¢, crieayeT NPUHUMATL PaBHbIM CYyMMe 3Ha4YeHNi NpUBaBoK CO CTOPOHLI TEMMOHO-
CUTENS U CO CTOPOHbI BHYTPEHHEN cpefbl TB3Na.

4.5 ToBepo4HbIM pacyeToM HeoBxoaMMO NOATBEPAWTL, YTO NpefenbHbLIE COCTOSIHUS TB3MOB, Nepeyvunc-
neHHble B hefepanbHbiXx HOpMax 1 npasunax B 06nactu UCNonb3oBaHWS aTOMHOW aHeprun no 1.2, He ByayT
LOCTUIHYTBI BO BCEX MPOEKTHbIX PeXMMax B Te4eHWe BCero Ha3aHa4yeHHoro Ans TBanoB cpoka cnyxbel. Hego-
CTWXKeHWe npedenbHbIX COCTOSHUIA TBANOB NOATBEPXKAAETCA NPOBEPKOW BbINOMHEHWS KPUTEPUEB MPOYHOCTU
no pasgeny 5.
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4.6 lMpoBepka BbINONMHEHNA KPUTEPWMEB NPOBOAWUTCH MYTEM CPABHEHWHA PACYETHOMO 3HAYEHUs OLleHWBa-
eMOoW MO KPUTEPMIO BENTMYMHLI C €r0 fonyckaeMblM 3HadeHveM. [lonyckaemoe 3Ha4yeHue Onsi Kputepus onpe-
OensieTcs ¢ y4eToM KoadduLMeHTa 3anaca.

4.7 lNoBepoYHbIA pacyeT Ha NPOYHOCTE cneayeT NPoOBOAUTL MO HOMUHAMNBHLIM pa3Mepam.

4.8 ObocHoOBaHUe MPOYHOCTWU TB3MOB CrefyeT NPOBOAUTE C YYETOM CTATUYECKUX U AUHAMUYECKUX Ha-
rpy30K 1 (OaKTOPOB HarpyXeHus.

4.9 K ctaTnyeckum Harpyskam 1 paktopam Harpy>eHWs OTHOCAT:

- TPaBUTALWOHHbBIE Harpy3Ku;

- HapyXHoe OaBMneHWe TENMOHOCUTENS;

- BHYTpPEHHee [aBreHue razoe B TBane;

- YCUMWS OT B3aMMOOENCTBUSA C KOMMNOoHeHTamun TBC;

- TeMnepaTypHOe pacluMpeHue;

- pagvaunoHHOEe pacnyxaHue;

- HEepaBHOMEPHOCTb TEMNEPATYPHOro Moss U pagvaLlnoHHOTo BO3AENCTBUIS,;

- YCUIWS B3aUMOOencTBUA 0B0N0YKM TBIMOB W TONINUBHBIX TabneTok.

4.10 Pacuet c yuyeTom BNUsAHUS haKTOPOB Harpyx}eHWs, CBA3aHHbIX C NOKaNbHbIMKW HEPABHOMEPHOCTS-
MW TeMMnepaTypHOro nonsi U paguauvMoHHOro BO3AENCTBUSA, a TAaKKe B3auMogeNcTBMeM 0B0MoYKM TBAMNOB U
TONNUBHLIX TAbneTok, cnegyeTt NPOBOAUTE MO AedOPMaLNOHHBIM KpUTEPUSIM NPOYHOCTH 5.5 1 5.6.

4.11 K guHaMn4yecknum Harpyskam OTHOCAT:

- BHELIHWEe AMHAMWYeCcKWe BO3AeNCTBUS;

- BUOpaLMOHHbIE HArpy3KW.

4.12 Ydyet BNuAHUA BUOPAaLMOHHLIX HArpy30K Ha TB3Mbl NPOBOLAMTCSH Kak COCTABHAas 4acTb pacyeTta Ha
LIMKNNYECKYH NPOYHOCTb NPY ABYXYACTOTHOM Harpy>XeHWuun.

4.13 Pac4et npn gencTBuM AMHAMWYECKUX HAarpy3okK criegyeT NpoBoAUTb AMNA CENCMUYECKUX U BHELLUHUX
BO3OeNCTBUIA B pexumax HY3, HHYO3.

4.14 B oOwH pacHeTHbI pexuM MOXeT BbiTb BKMKOYEHA rpynna pexyMMOoB, ECNU BHELLUHWE Harpysku u
TeMnepaTtypbl 3TUX PEXUMOB He oTnnyaTcsa bonee Yyem Ha 5 % OT MPUHATLIX PACYETHBIX 3HAYEHUI (3HaYeHne
Temnepatypsl — B °C).

4.15 lMpw oboCHOBaHWUM NPOYHOCTH TB3MOB CreayeT yYMThIBaTh:

- KOPPO3UOHHOE BRWSIHWE Ha HUX TEMNMOHOCUTENS W NPOAYKTOB pacnaja Tonnuea;

- M3MEeHeHWe 3HaYeHUN PU3NYECKUX U MEXAHUYECKUX XapaKkTepPUCTUK MaTepuarnos BcneacTene obnyye-
HWA M TEMMNEpPaTYPHbIX BO34ENCTBUNA;

- PagvauMoHHYI0 U TEPMUYECKYHD NON3YyYecTb.

4.16 Ecnu TemnepaTtypa KOMMNOHEHTa TBana npu skcnnyaTauum, B TOM YACHE Ha OTAENbHbIX pexumMax,
HWKe T, TO pacyeT Ha NPOYHOCTb B 3TUX PeXMUMaXx crnedyeT NpoBOAUTHL MO NpedenbHbIM CoCToAHNAM Bes yye-
Ta xapakTepucTUK ANWTENbHOW MPOYHOCTU W MON3y4YecTh MeTanna.

4.17 3HadvyeHWs XxapaKTepUCTUK MaTepuanoB TB3MOB, MUCMNOMb3yeMble B pacdeTax, NPpUHMMAaTCA B CO-
OTBETCTBUM C AEWCTBYHOLUMMW HOPMaTUBHBIMW MPaBOBBIMK akTamu u/unu dpegepanbHbIMKM HOpMaMK 1 npa-
BMnamy B obnactu Mcnonb3oBaHWs aTOMHOW SHEPruu, YCTaHaBnMvBawLWUMKU OCHOBHble TpeboBaHua k 0b6o-
CHOBAHMIO MPOYHOCTU U TEPMOMEXAHNMYECKOTO NOBEAEHUA TEMNMOBbLIAENAKWMX COOPOK M TENMNOBLIAENALNX
3MNEMEHTOB B aKTMBHOW 30HE PEaAKTOPOB C HATPUEBLIM TEMMOHOCUTENEM U TPeBOBaHUA K KOHCTPYMPOBAHUIO,
pacyeTy Ha MPOYHOCTb U M3rOTOBMEHUIO 3MEMEHTOB aKTUBHOW 30Hbl PeaKTOPHbLIX YCTAHOBOK CO CBUHLOBbLIM
TennoHocuTenem, Wunm NpPoeKkTHOM KOHCTPYKTOPCKOW OOKYMeHTauuen, u/unu obOoCHOBLIBAKOLWMM OTYETOM,
paspaboTaHHbIM B cooTBeTcTBMKU ¢ TOCT P 71787.

4.18 B ka4yecTBe MCTOYHWMKOB AaHHbLIX O XapakTepucTUKax maTepuanoB MoryT ObiTb MCMNOMNb30BaHbl ak-
TyanbHble CTaHOaPTHbIE UMW PEKOMeHAyeMble CNpaBoYHble AaHHbIe, aTTECTOBAHHbIE B COOTBETCTBUN C Tpe-
BosaHusmn NTOCT P 8.614 unu TOCT P 8.985.

4.19 lMpoBepKy KpUTEPUER NPOYHOCTU CNedyeT NPOBOAUTE C YYETOM BbiGOpa MakCUMAanbHbIX 3HAYEHWUIA
OLEeHMBAEMOro No KpUTEpPWI NapaMeTpa WKW MUHUMarbHbIX 3HAYEeHWIA OOMyCKaeMbiX 3Ha4YeHWn napame-
Tpa Mo CevYeHusIM Mo BbICOTE TBAaNa M BCeX TBANOB aKTMBHOW 30HbI, @ TAKXKE C YY4ETOM HanW4us CBapHbIX CO-
eavHeHun. [lonyckaeTca npoBegeHWe pacyeToB ANA OrpaHMYeHHOW BbIBOPKM TB3MOB W/MMNU onpegensiowmx
PEXMMOB, €CMA NMOKa3aHo, YTO AN AaHHOW BbIDOPKM AOCTUralTCs MakCUMarnbHble 3HAa4YeHUs OLEeHNBaemMoro
napameTpa.
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5 KpMTepvm MPO4YHOCTU TennoBbIAENAKWLWUX INTEMEHTOB

5.1 KpuTepuit KpaTKOBpeMeHHOW CTaTUYECKOW MPOYHOCTH

[Npo4HOCTL obonoykn TBaMa no KPUTEPUIO KPaTKOBPEMEHHOW CTaTUYeCKOW MPOYHOCTH obecnedveHa,
€CIK BbIMOINHAETCA YyCNoBUe

(), <ol (5.1)
Honyckaemoe Hanps:xeHwe [O] BbIMUCHAT No opMyne
T
| RE,. Rpo2
o] = min| —1%; ——= |, .
L] =min| i 02 (5:2)

rae n,, — Ko3MOULMEHT 3anaca Npo4YHOCTH N0 BPEMEHHOMY COMPOTMBIEHWID, 1, = 2,6;
Npoy— Koa(ppULMEHT 3anaca Npo4YHOCTK Mo Npefeny TeKy4ecTu, Ngo = 1,5.
Temnepatypy T B dpopmyne (5.2) npUHAMAaKT paBHOW pacHeTHOW TeMneparype.

5.2 Kputepuin UMKNMUYEeCKOM NPOYHOCTH

Ycnosue NpoYHOCTU NPY HAMUYUK PA3NMYHbBIX LUKITNYEeCKUX Harpy3okK npoeepdAeTca no cbopMyne

5 N _ gy <[ay]
= NT; N N 1 (5.3)
rae N;— 41cno UMKMOB /-To TUMNa 3a BpeMsi 3KCTnyatauum;
k — obwee Yncno TUNOB UMKMOB;
[N]; — Donyckaemoe Y1Cro LUKMOB /-ro TUna;
ap — HaKoMNeHHoe yCcTanocTHOe NoBpeXaeHue, npeaenbHoe 3HayeHne Kotoporo [a,] = 1.

Pac4yeT Ha LUMKIMYecKyo NPOYHOCTbL NPOBOASAT HA OCHOBE aHarnv3a HanpskeHWn ¢ y4eTOM KOHUeHTpa-
UMM HanNpsKeHWA C LUenbio UCKIMYEeHUs BO3HUKHOBEHMS TPELWH B KOMMOHEHTE BCNEACTBUE LMKINYECKOro
Harpy>xeHus.

OnpegeneHve OOMYCKAEMOro YMCra UMKINOB MpW 3aJaHHOW amMnnuTyde HanpskeHWr npu pacyete Ha
LUKAMYECKYI0 MPOYHOCTb (ANMTENbBHYIO LUMKMMYECKYH NMPOYHOCTL) TB3/10B PEAKTOPOB C HATPMEBbLIM M CBUHLIO-
BbIM TennoHocuTenem npoeogat no FOCT P 71788—2024 (pasgen 10).

KoadhdpmumeHT 3anaca LMKNu4eckon NnpodYHocTy npu pacyete no NOCT P 71788—2024 (pasgen 10) no
HanpsHKeHWsM n_ credyeT NpyHYMaTh paBHbIM 2, @ Mo YMCIy LMKNOB Ny — paBHbiM 10.

B pesynbrate pacyeTa Ha LMKINMYECKYO MPOYHOCTL (AMMTENbHYH0 LIMKITMYECKYH MPOYHOCTE) onpeaens-
0T OOMyCKaeMOe YMCrno MOBTOPEHUA PeXUMOB paboTel TB3NOB AN 3a4aHHbLIX MOBTOPSAKLMXCHA 3KCnnyaTa-
LWOHHBIX Harpy3ok U 3aTeM Bernu4uMHy HaKonfeHHOW YCTanocTHOW nospexaaeMocTu. [poBoanTca npoBepka
BbINONHEHUA KpUTepusa. KpuTepuin BbINOMHAETCA NpW yAOBNeTBOpeHUW ycnoeusa (5.3).

5.3 Kputepum notepm yCcTOM4YUBOCTH

PacuyeT Ha ycToOWUMBOCTL criefyeT NpoOBOAUTE ANd 0D0MoYkyM TB3ana, Haxoasuwencs nog JeACTBMEM Ha-
PY>KHOTO OaBMEHMS U OCEBOW CXUMaKLLEn cunbl, KoTopaa onpefdensietca ua pacyera HOC TBC. MNMognexar
pacyeTy TBarbl, AN KOTOPbIX AOCTUIAOTCH MakCUManbHble 3Ha4YeHUsa CXUMMaloLLen CUMNbl U TeMnepaTypbl.

YcTon4mBoCTh 060ON0YKM TBANA, HArPYKEHHOTO OCEBOW CUIMON N HAPYXXHbLIM AaBNEeHWeM Npu OTCYTCTBUN
nonsydectu obecneyeHa, ecny BbIMOMHEHO YCNOBME

Sy Pa_<qp, (5.4)
[oc]  [pal
roe [o.] — Aonyckaemoe HanpsxkeHue cxatus, MlMa;
[p,] — oonyckaemoe HapyxHoe aasnexune, Mlla;
G, — pac4yeTHOe oceBoe HanpspkeHue cxatus, MIa;
P, — HapyxHoe aaeneHve, AencTeylolwee Ha obonoyky Teana, Mlla.

PacdeT Ha ycToiunBOCTb Mo kpuTepuio (5.4) cnedyeT NMpoBO4WTL B Cryvae, ecnu TemnepaTypa obo-
NOYKK TB3Ma HW B OJHOM paccMaTpvBaeMOM pexume He MpesbillaeT TemnepaTypy T, W B HEA He BO3HMKaeT
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pagvaunoHHas nonsyyectb. PacyeT Ha ycToWYMBOCTL No kpuTeputo (5.4) cnefyeT nNpoBoouTb Ans TB3MOB
peaxkTopoB C HAaTPWEBLIM W CBMHLOBLIM TennoHocutenem no MOCT P 59115.9—2021 (nyHkT 9.2.7).

Ecnu Temnepatypa o6onoyku TB3na, B TOM YUCNE B OTAENMbHbLIX PEXUMAaX, paBHa UMK NPeBbILLIAeT TEM-
nepatypy T; v (Wnn) B KOMMNOHEHTE BO3HMKAET paanaunoHHas nonsy4ectb, TO NPOBOAMTCA pacyeT Ha yCTon-
4yMBOCTb 060MOYKM TB3Na No KpuTepuio (5.4) B UCXOAHOM COCTOSIHUW (He 06ny4eHHOM COCTOSIHUMM C MCMOMb-
30BaHMEM (DU3UYECKMX U MEXAHWYECKUX XapakTepucTuk 6e3 yyeta obnyyeHns) 1 pacyeT Ha YCTOWYMBOCTL B
ycnosusax nonayyvecty no FOCT P 71788—2024 (nogpasgen 9.2).

PacueT Ha ycTOMYMBOCTL B YCIIOBUSIX MON3y4eCTH 3aK04YaeTcs B onpeaeneHny AonycKaeMoro BpeMeHu
paboTbl TBAMOB NpWU AEACTBMW Ha PacCHATLIBAEMBIA KOMMNOHEHT 3a4aHHbIX HAPYXKHOT0 AaBNeHNs U CRUMato-
LMX Harpy3oK U CpaBHeHWW ero ¢ BpeMeHeM paboTbl B 3TUX YCMOBUAX 3a BECH NMPOEKTHLIA CPOK CYXDObl, YTO
ABNSIETCS NPOBEPKON KPUTEPUS NOTEPU YCTOWUMBOCTM B YCIIOBUSIX NMOM3YYECTH.

5.4 Kputepur onutenbHOW CTaTUYECKOW NPOYHOCTH

MpoyHocTb 060MoYKM TB3NA NO KPUTEPUKD ANWTENBHOW CTAaTUYECKON NpoYHOCTM obecrnedyeHa, ecnv Bbi-
nonHsTes ycnoews (5.5) n (5.7):

(0), < Kylo], (5.5)
rae [6] — HOMMHanNbHOe JoMyCcKaeMoe HanpsikeHue, onpegdenseMoe rno opmyne
RT
mi
o] =—"", 5.6
[o] =32 (5.:6)

rae n,.. — KO3(MLMEHT 3anaca no npefeny AnNUTeNnbLHON NpoYHoOCTK, N, = 1,5;
K; — K03(p(pULMEHT NprBeAeHUs HanpsikeHusa (c), kK MeMBpaHHbIM, KOTOPbIA OMpeaenseTcs B 30Hax
MeMOpaHHbIX MMM MECTHbIX MeMOpaHHbIX HanpsKeHWh ANA TBANIOB PeakTOpoB C HAaTPUEBbLIM W

CBWHLO0BbIM TennoHocuTenem no NOCT P 71788—2024 (nyHkT 8.2.3);

4
< 1t]

M=

<1, (5.7)

i i

Il

roe t; — BpPEeMs HarpyXeHus paccMmaTpuBaembiM NPUBEOEHHBIM HaMPAXXEHUMEM B TEYEHWME /-T0 pexuma npu
Temnepartype T; 1 103e 3a BECb NePUO[ IKCMnyaTauun (CreayeT yuYUTbiBaTb TOMbKO BPEMSl Harpyxe-
HUS NpY TemnepaTypax MeTanna, paBHbIX 1 Boilwe T));
[f]l; — monyckaemoe BpeMsi HarpyeHus, COOTBETCTBYKOLIEe TemnepaTtype T; 1 NpUBELEHHOMY Hanpsxe-
HWIO Ha i-M pexunMe;
K — 41Cro pexMMOB HarpyKeHus, oTIMYaLWLmnxca TeMnepartypon 7; N NpUBEAEHHbIM HaNpPsKeHneM.
Honyckaemoe Bpems HarpyeHus [f], onpeaensoT ANa TBINOB pPeakTopoB ¢ HAaTPMEBLIM M CBUHLIOBbLIM
TennoHocutenem B cootBeTcTBUN ¢ TOCT P 71788—2024 (nyHKT 8.2.3) Nno dpopmMynam Ans HanpspkeHUr rpyn-
nbl (a),.
B cnydvae ecnv pacyeT NnpoBoAAT YMCNEHHLIMW METOAAMM, LONYCKAETCHA BMECTO YCrOBUA ANUTENbHON
cTaTuyecKkor NpovHocTK (5.7) ucnonk3oeaTk ycnoeue

{
g(t)=[dtit, <10,
0 (5.8)
rae tp— BpeMs 0O paspyLueHWs NPU WUCMbITaHUKU Ha ONWTENbHYH BHYTPUPEAKTOPHYIO MpoYHOCTL 06pasua,
Harpy»eHHOro NOCTOAHHLIM NPUBEAEHHLIM HanpsikeHreM ¢ = const (Npu NOCTOAHHON TemnepaTy-
pe W NOCTOSIHHOW CKOpOCTW Habopa noepexaarwLllen o3kl 06nyyYeHus), COOTBETCTBYHOLUUM OTpPesKy
BpeMeHu df, 4.

Pacuetr no dcdopmyne (5.8) npoBogsaT ¢ ucnonb3oBaHWeMm koadduuMeHTa 3anaca no HanpsxkeHuam
k,=1.,5.

OnpepensawT HanpskeHUs B obonoykax TB3MOB B CTauMoHapHbIX pexumax. [JonyckaeTca pa3bueka
CYMMapHOro BpeMeHn AEeNCTBUA KaXOoro pexuma Ha BpeMeHHble WHTepBankel, B npegenax KoTopbiX Hanps-
XeHus 1 gedopmaumMi NPUHUMAKOTCA MNOCTOSHHLIMU M PaBHBIMW MaKCMManbHOMY 3Ha4YeHWo 3a BblOpaHHbINA
WHTepean. [lanee Kaxbli NonyyYeHHbI MHTEpPBan paccmMaTpuBaeTcsl Kak OTAeNbHbIN PeXUM.
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PacuyeTy nognexart TBanbl, ANA KOTOPbIX AOCTUIAKTCS MaKCMManbHble 3HAYEHWS HaNPsXKeHWA rpynnbi
(o), n Temnepatypbl. PaccunTbiBaeTcA HaKonneHHasa Mepa NoBpeXaaemMocTi ANs KaXaoro cTaunoHapHOoro
pexuma (MHTepBana) u cyMMapHas Mepa NnoBpexaaeMOCTU 3a BeCb CPOK CNyKObl ANA 3TUX TB3MOB.
MpoBoguTCca NpoBepKa BbINOMHEHWA KpuTepus no cdopmynam (5.5) u (5.7) unn (5.8).

5.5 KpuTepuin npegensHO gonycTuMoin gedopmMauun 0G0NoYKy, BbI3BaHHOW ee pacnyXxaHuem

[aHHbIA KpUTEepUid NMPUMEHUM TOMbKO AN TB3MNOB ¢ 060N04YKaMy, U3rOTOBIMEHHbLIMKM M3 cTanei aycre-
HWTHOTO Kracca.

MpoyHocTb 0BOMOYKK TBAMA NO KPUTEPUID NpedensHo AOoNycTUMOW AedopMaUnn, BeI3BaHHOW ee pac-
nyxaHuem, obecnedyeHa, ecrnu BbiNoMHAETCs YCroBue

s < &

(5.9)

swl:

rae [eg,] — Aonyckaemoe 3Hauenve AedopmaunK, BbI3BAHHOW pacnyxaHuem, ed., onpegensiemoe no dop-
Myne

[Esw] = st,lim/kasw’ (5'10)

rae £g, im — NPeAenbHoe 3HavyeHue feopMauuy, BoI3BAHHOW pacnyxaHuem, eq,.;

K o — KO3(MUMEHT 3anaca, k., = 1,9.

Ana ctanen mapok YC68 n 3K164 sHaueHne nuHenHon aedopmaunm eg, iy, = 5 %, AN Opyrux Mapok
cTanei ayCTEHWTHOTO Knacca WCMoNb30BaHWe OaHHOTO 3HAYEHWUS &£y, iy, AOIMKHO BbiTb 06oCHOBaHO, Nubo
0b6oCcHOBaHO Apyroe 3Ha4YeHue &g, |, B COOTBETCTBUM C AOKYMEHTaMu Mo cTaHaapTusauuv Ha mMatepuans
TBan 1 TBC.

MpoBoasT pacyeT fedopmMaumm, CBA3AHHOM C pacnyxaHuem 0B0nNoYKN, B akCManbHbIX CEYEHWUsIX MO Bbl-
COTe BCEX TBAMNOB aKTUBHOWM 30HbI (NOTB3MbHLIA pacyeT) 3a BECb MPOEKTHLIA CPOK CNyxObl C y4ETOM YCNOBMIA
paboThl TBANOB N0 PEXMUMaM.

KpuTepuin BLINMONHSETCA NpU YAOBNEeTBOpeHUn yecrnoeus (5.9) Ana MakcumanbHoro aHadeHus gedopma-
LWn pacnyxaHus B 06ono4kax TBarnoBs.

5.6 Kputepui npegensHO AONYCTUMOW OCTaTOMHOW MexaHuU4eckou gedopmaumnm o6o0noyku

[aHHbIN KpUTEepUii NPUMEHUM TOMBKO ANA TBAMNOB ¢ 060MN0YKaMK, U3TOTOBMNEHHBLIMW U3 cTanei dhepput-
HO-MapTeHCUTHOrO Knacca.

MpoyHoCTe 0BOMNOYKM TB3MA MO KPUTEPMIO NMPeaenbHO AOMYCTUMOW OCTATOMHOW MexaHWdeckoW ae-
dhopmaunm, BbI3BAHHON paguaLMoHHON M TEMNepaTypHON Non3y4ecTbio, obecrneyeHa, ecny BbIMOMHAETCS
ycrnoeue

<[e (5.11)

ECI’ Cf’]’
rae [e,] — ponyckaemoe 3Ha4YeHWe OCTAaTOYHON MexaHu4Yeckon aedopmMaunu, BbI3BaHHOW pagmaluoHHON 1
TeMnepaTypHOW MonayyecTbio, ef., onpegensiemMoe no dopmyne

1k (5.12)

[ecd = crjim/Keer

roe e

orlim — MPedenbHoe 3Ha4yeHre 0CTaTouHON MexaH4Yeckon aedopmaunu, ea.;
k__ — koathbduumeHT 3anaca, Kk

scr ecr =1 ’0‘

Onsa cranei mapok 3M-450 n 3M823 3HaveHue Ecrlim = 2 %, ona opyrux Mapok ctanen deppuTHO-Map-
TEHCUTHOTO Knacca WCnonb3oBaHne AaHHOTO 3HAYEHWS & |y, AOTMKHO BbITb 060CcHOBaHO, NMBo 0BOCHOBAHO
ApYroe 3Ha4YeHue &, i, B COOTBETCTBMM C AOKYMEHTaMM1 Mo cTaHgapTu3auum Ha matepuans T8an u TBC.

MNpoeogaT pachT OCTaATOYHON OKPY>XHOW OCTaTOYHOM AedhopmaLmm 060NoYKM B akCUanbHbIX CEYEHUSIX
Mo BbICOTE BCEX TBINOB aKTUBHOW 30HbI (MOTB3MbHbIA pacyeT) ¢ Y4eTOM YCIoBUIA paboThl TBIMOB MO peXuMam.

Kputepuin BeINONHaeTCS Npu yaAoBneTBOpeHun ycnoeua (5.11) ona makcumansHOro 3HadeHus octaToud-
HOW MexaHu4eckoi gedopmayumu.

5.7 KpuTepuin Npo4YHOCTHU NPU BHELWHUX QUHAMUYECKUX BO3OeACTBUAX

[MpoyHocTb 0BoNOYKKM TBANa NpKU BHELUHUX OMHAMWYECKUX BO30ENCTBMAX obecnevyeHa, ecnu 3Ha4yeHus
HanpsbKEHWA PaCYETHLIX TPYNN KaTeropMi HanpsxeHwid no tabnuue 5.1 mMeHblle O0NyCcKaeMbiX 3HaYeHUA.
3HayeHNA HOMUHaIbHbLIX JONYCKAaeMbIX HANpPsbKeEHWA onpegenstoTea no 5.1.
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Tatnuua 5.1 — CoyeTaHms Harpy3oK KM Jonyckaemble HanpskeHus obonovexk TB3NoB Npy AMHaMUYECKUX BO3OENCT-
BUAX

CoyeraHune Harpysok PacquH::nrgg;gi:sTeropM|7| Honyckaemoe Hanpsxerne

HY3 + MP3 (ogh 1,4-[c]
(ag)2 1,8:[0]

HHY3 + MP3 (og)4 1,4-[c]
(o) 1,8:[c]

HY3 + M3 (ch)1 1,2-[o]
(og)s 1,6¢[0]

HHY3 + M3 (crs).I 1,2:[0]
(04), 1,6-[0]

Mo pesynsratam pacyeta HOC TBC oT geicTBMA OMHAMUYECKUX Harpy3oKk B COOTBETCTBMM C Tpebo-
BaHuamun OCT P 71789—2024 (pa3gen 4 v nogpasgens! 5.1—5.3) ansa TB3M0B peakTOPOB C HATPUEBLIM U
CBUWHLOBLIM TEMNIIOHOCUTENEM ONPEAENSTCS MakCcMManbHble CyMMapHble MeMbpaHHbie 1 0bLLne U3rnbHble
HanpspKeHus B TBANax.

OueHke No JaHHOMY KpUTEPMIO MPOYHOCTM MOAnexart TBafMbl, MMetoLMe MUHUMAanbHbIA 3anac no Kpu-
TEPU0 CTaTUHECKON NPOYHOCTU, W TBAMbl, B KOTOPbLIX BO3HUKAKOT MakCUMarnbHble HanpshkeHus OT OeNCTBUSA
OVUHAMUYECKUX Harpy3oK.
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YOK 621.039:531:006.354 OKC 27.120.20

KnioyeBbie cnoBa: TENMOBLIAENAKLUINA 3MNEeMEHT, MPOYHOCTb, CTaTW4yeckasl MPOYHOCTb, AWHaMWUYecKue
BO3OEUCTBUSA
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TexHudeckuih pegaktop M.E. Yepenkosa
Koppektop RPA. Menmoea
KomnbtoTepHas Bepctka MLA. HaneldkuHol

CpaHo B Habop 13.01.2025. [MoanucaHo B nedatb 31.01.2025. ®opmar 60%84%. [apHuTypa Apuan.
Ycn. ney. n. 1,40. Yv.-u3a. n. 1,18.

MoaroToBneHo Ha OCHOBE ANEKTPOHHOW BEPCUM, NPEaoCcTaBNeHHoN paspaboTyMkoM cTaHaapTa

CosgaHo B eAVHUYHOM ncnonHednn B PIBY «MHCTUTYT cTaHaapTuaauumn»
ans komnnektoBaHust PegepanbHoro MHGopMaLMoHHoro hoHAa cTaHaapTos,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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