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NMpeagucnosne

1 PABPABOTAH AKuUuMOHEpPHbIM ob6wecTtBoM «OpgeHa JleHnHa Hay4yHo-uccnegoBaTeNbCKUN W
KOHCTPYKTOPCKUIA UHCTUTYT 3HEProTeXHUKN nmeHn H.A. OJonnexansa» (AO «HUKNIT»)

2 BHECEH TexHM4YeCKMM KOMWUTETOM MO cTaHgapTmudauum TK 322 «ATOMHas TeXHUKa»

3 YTBEPXOEH W BBEAEH B AEWCTBWE Tlpukaszom ®eaepansHOro areHTCTBa MO TeXHUYECKOMY
perynnpoBaHuto n mMetposaormm ot 28 gekabpsa 2024 r. Ne 2077-cT

4 BBEAEH BTN EPBbBIE

5 depepanbHOe areHTCTBO MO TEXHMUYECKOMY pPerysmpoBaHUl0 U MeTposiorMm He HeceT OTBETCTBEHHO-
CTU 3a NaTeHTHY YUCTOTY HacTosuwero craHgapta. MNateHToo6nagarteslb MOXeET 3asiBUTb O CBOUX MpaBax U
HanpaBuTb B PegepasibHOE areHTCTBO MO TEXHUYECKOMY PEry/simpoBaHuio U METPOJIOTMMN apryMeHTUPOBaHHOE
npeasioXXeHne o BHECEHUM B HACTOSWMNIA cTaHAapT NonpaBKu ANS yKasaHus MHGoOpMaunum 0 HaMumm B CTaH-
napTe 06bLEKTOB NMaTeHTHOro npasa M nateHToo6nagartene

MpaBuia NpMMeHeHUA HacToAWero ctaHgaprta ycTaHOB/IeHbl B cTaTbe 26 defepa/ibHOro 3akoHa
OT 29 uioHA 2015 r. Ne 162-®3 «O cTtaHgapTm3lauum B Poccuiickon depepayunmn». NHpopmayna ob uns-
MEHEeHUAX K HacTosiweMy cTaHgapTy ny6sMkyeTcs B eXXerogHom (Mo COCTOAHUIO Ha 1saHBaps Tekyuw,ero
roga) MHOpMaLMOHHOM yKasaTene «HauumoHanbHble cTaHfapThi», a oPuumnanbHbli TEKCT U3MEHEHU
M NONpaBOK — B €XEeMeCAYHOM MH(OopMauMOHHOM yKasaTesne «HauuoHa/bHble cTaHaapTbl». B cnydae
nepecmoTpa (3aMeHbl) M OTMEHbI HaCTOALWLero cTaHgapTa COOTBeTCTBYlO W ee yBegoMeHne byaeT
ony6QMKoBaHO B OGAMXKallWeM BbIMYCKE €XeMeCAYHOro MHGOPMauMOHHOIo ykasaTtensa «HaumoHanbHble
cTaHpapTbl». CooTBeTCTBYHO U aa MHpopmauus, yBegoM/eHNe U TEKCTbl pa3MellalnTca TakKXe B UH-
opmayMoHHOM cucteme obuLero Nonb3oBaHUA — Ha opuymanbHOM caliTe defepasbHOro areHTcTBa No
TEXHNYECKOMY peryimpoBaHunio U meTponornm s cetn MHTepHeT (www.rst.gov.ru)
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HacTosiwmnii ctaHgapT He MOXEeT GbiTb MOSTHOCTbI WM YAaCTUUYHO BOCMPOU3IBEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KayecTBe opULMANLHOIO U3aaHusa 6e3 paspelleHns defepasbHOIO areHTCTBa MO TEXHUYECKO-
MYy PEryiMpoBaHuio U MeTposiormm
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HAUMWOHANbHBIA CTAHOAPT POCCUWMWCKOMN OSGEALEPALMNMN

TENNTOBLIAENAKWWE 3/IEMEHTBI PEAKTOPOB C HATPUMEBBLIM
M CBNHLOBbIM TEM/TOHOCUTEJIEM

PacueT Ha NPOYHOCTbL

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

JaTta BBegeHnsa — 2025—04—01

1 O6nactb NpUMeHeHunsa

1.1 HacTtosAwuin ctaHfapT ycTaHaBnnBaeT TpeboBaHUSA KOOGOCHOBAHUIO MPOYHOCTU TEN/IOBbIAEASO LW NX
3/1EMEHTOB PEeakKTopOB C HAaTPMEBbLIM U CBUHL,OBbIM TEM/IOHOCUTE/IEM B YC/IOBUSAX HOpPMasbHOW 3KcnyaTtaunm
M NPV HapyweHNsaX HOpManbHOW akcnnyatayum (McKaw4vasa aBapumn).

1.2 HacTtosAwuin cTaHgapT npegHasHayvyeH AN NpUMEeHeHUsa npu 060CHOBAHUM MPOYHOCTU TEN/I0BbIge-
NAWNX 3N1eMeHTOB pPeakKToOpOB C HATPUEBbLIM U CBUHLLOBbIM TEMN/IOHOCUTE/IeM B COOTBETCTBUU C hepepanb-
HbIMM HOpPMamu 1 npasBusiamMm B 06/1acTM MCNO/b30BaHUSA aTOMHOW 3Hepruu, yctaHaBIMBalOWMMN OCHOBHbIE
TpeboBaHUA K 060CHOBaHMIO MPOYHOCTU U TEPMOMEXAHUYECKOro noBeAeHUs TenaoBbiAeNnsAlnwnx cbopok u
TEN/IOBbIAENAKLUNX 3/IEMEHTOB B aKTUBHOW 30HE PeakKTOpPOB C HaTpPMEBbLIM TeMJ/IOHOCUTeNeM N TpeboBaHUs K
KOHCTPYVPOBaHUIO, pacyeTy Ha NMPOYHOCTb W U3TOTOB/IEHUNIO 3/IEMEHTOB aKTUBHOW 30Hbl PeaKTOPHbIX yCTaHOo-
BOK CO CBUHLOBbIM TENMJIOHOCUTENIEM.

1.3 HacTtoswuii cTtaHfapT pacnpocTpaHsAeTcsa Ha TenJoBblAeNnsllWmne 3/1eMeHTbl, U3roTOB/IEHHbIE U3
cTaneii ayCTeHUTHOrO U heppUTHO-MapTEeHCUTHOro Knacca.

1.4 HacTosAwunin ctaHgapT He pacnpocTpaHseTCcsa Ha pacyeT No 060CHOBAHUID MPOYHOCTU:

- TennoBbIAENAWMNX 3/IEMEHTOB MPUN TPAHCMOPTHO-TEXHONOIMYECKUX onepaumnsx;

- He pacrnpocTpaHseTcsa Ha genfuiumecs martepuanbl, cO0poyYHble eguHUUbl 1 (MNKN) getann, pacnono-
>XEeHHble BHYTPU TB3J10B.

2 HopmaTuBHbIE CCbI/IKU

B HacToAwem cTtaHAapTe MCNO/Ib30BaHbl HOPMATUBHbIE CCbIJIKUM Ha cnegylowme ctaHaapThi:

FOCT P 8.614 locypapcTBeHHas cucTtema obecneyeHUs efuHCTBA U3MepeHuii. [ocypapcTBeHHas
cny>xba cTtaHAaPTHbIX CAPaBOYHbIX AaHHbIX. OCHOBHbIE MOJIOXEHUA

FOCT P 8.985 locypapcTBeHHasa cuctema obecnevyeHus egmHcTBa m3amepeHuii. Cnyxba cTtaHgapTHbIX
CnpaBOYHbIX AaHHbIX B 06/1aCTU NCMONb30BaHUA aTOMHOW aHeprun. O6uw e NONoXKeHUs

FOCT P 9.905 (MCO 7384:2001, CO 11845:1995) EauHasa cuctema 3aunTbl OT KOPPO3UU U CTapeHUS.
MeTogbl KOPPO3UOHHbIX UCNbITaHU. O6Wwme TpeboBaHUSA

FOCT 9.908 EanHas cuctema 3aunTbl OT KOPPO3nU N ctapeHnda. MeTtannbl 1 cnnasebl. MeToabl onpege-
NeHna nokasaTtesieli KOPpPo3nn 1 KOPPO3MOHHOW CTOMKOCTU

FOCT P 59115.1 O6o0cHOBaHMe NPOYHOCTN 06OopyAOBaHNA U TPy6ONPOBOAOB aTOMHbIX 3HEPreTUYeCcKnx
YCTaHOBOK. TepMUHbI N onpepeneHns

FOCT P 59115.9— 2021 O6o0cHOBaHMe MNPOYHOCTM O06OpyAOBaHUA U TPyH6ONPOBOAOB aTOMHbLIX 3Hepre-
TUYECKMX YCTaHOBOK. MNMOBEpPOYHbI pacyeT Ha NPOYHOCTb

FOCT P 71787 TennoBbigenstwouwme c60pkn 1 TennoBblgendoluine 3eMeHTbl peakTopoB C HATPUEBLIM
TensnoHocutenem. TpeboBaHUA K XapaKTepuUCTUKamM KOHCTPYKLWMOHHbIX MaTepuanoB A9 pacyeToB Ha MNpouy-
HOCTb

M3paHue oduumnanbHoe
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FOCT P 71788— 2024 Tennosbigenstouwme c60pKn peakTopoB C HAaTpuUeBbIM TenaoHocuTenem. Pacuer
Ha MPOYHOCTb MpU AENCTBUN CTaTUYEeCKUX Harpysok

FOCT P 71789— 2024 TennoBbigenswuwmne cO0pKn peakTopoB C HAaTpueBbiM TensoHocuTenem. PacueT
Ha MPOYHOCTb MNPV AECTBUN OUHAMUYECKUX Harpysok

MpumeuyaHne — Mpu NOMb30BAHUN HACTOSALMM CTAHAAPTOM Liesiecoo6pasHo MpoBepuUTh AelicTBUE CCbIIoY-
HbIX CTaHAapTOB B MH(OPMALUVOHHOI crcTemMe O6LLEro Mosb3oBaHWUs — Ha oUUMa/IbHOM caliTe defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHU0 Y METPOJIOTMU B CETU VIHTEPHET WM MO eXerogHoMy MH(OPMaLMOHHOMY yKa3a-
Ten «HauMoHanbHble CTaHAaPTbl», KOTOPbIA OnMy6/MKOBaH MO COCTOSIHMIO Ha 1 siHBapsi TeKyLlero roga, v rno BbiMycKam
€XXeMeCcsiYHOro MHMOPMALIMOHHOTO yKa3aTtens «HalMoHalbHble CTaHAAPTbI» 3a TEKYLUMIA rog. Ecnn 3aMeHeH CCbIToYHbI
CTaHZapT, Ha KOTOpbIi AaHa HejaTMpOBaHHas CCblIKa, TO PEKOMEHAYETCsi MCMO/b30BaTh AECTBYIOLYIO BEPCUIO 3TOro
cTaHfapTa C yYeTOM BCeX BHECEHHbIX B flaHHYH BEpCUlo M3MeHeHWiA. EC/iM 3aMeHeH CCbIIOYHbIA cTaHAapT, Ha KOTOPbIi
[JaHa AaTUpOBaHHasi CCblIKa, TO PEKOMeHAYeTCsl UCMOo/Mb30BaTb BEPCUIO 3TOF0 CTaHAApTa C yKasaHHbIM Bbille roAom yT-
BepxaeHusi (NpuHATUsT). ECv noc/ie yTBEep)KAEeHUsT HAcTosAWEro ctaHgapra B CCbIIOYHbIV CTaHA@pT, Ha KOTOpbId gaHa
JaTupoBaHHasl CCbl/IKa, BHECEHO M3MeHeHWe, 3aTparvealoliee MosioKeHne, Ha KOTopoe AaHa CCbikKa, TO 3TO MoJoKeHVe
peKkoMeHayeTcs MpUMeHsTbL 6e3 yueta AaHHOTO0 U3MeHeHWsl. EC/IM CCbIIOYHBIN cTaH4apT OTMEHeH 6e3 3aMeHbl, TO Moso-
>XEeHMe, B KOTOPOM [aHa CCbl/IKa Ha Hero, PEKOMeHAYeTCsl NMPUMEHsITb B YacTu, He 3aTparvBaloLLei 3Ty CCbUIKy.

3 TepMUHbI, onpeaeneHns, CokpaleHns 1 0603HaYeHns

3.1 TepmuHbI N onpeneneHus

B HacTodwem cTaHpapTte npuMeHeHbl TepMunHbl no TOCT P 59115.1, a Takxe crieayrwuime TepMUHbl C
COOTBETCTBYHOLW MU ONpeneneHnaMn:

3.1.1 ocTaTo4yHas MexaHudyeckasi gecopmauma: CymmapHoe 3HadeHue gedopmauynii pagunaymoH-
HOW 1 TEPMUYECKON MOM3yyecTu U NaacTUuyeckoin gedopmayumm 3a paccmaTpvMBaeMbli Nepuos BpeEMEHN.

3.1.2 npepgenbHoe cocToAHUe: CocTosAHMe KOMMOHEHTa, B KOTOPOM ero ganbHeliwasn akcnayaTtayus
HegonycTuma uan HeulenecoobpasHa, IMb60 BOCCTaHOB/IEHUE ero paboTOCNOCOBHOr0 COCTOSAHUS HEBO3MOXKHO
Unu Heuenecoo6pasHo.

3.1.3 pacyeTHOe pAaB/ieHMe: MakcummasnbHOe 3a BeCb CPOK CNy>XXObl TennoOBbIAENAOWEro afneMeHTa
n36bITOYHOE fgaBfieHne, AelicTByloluee Ha 060/104KY TEM/I0BbIAENALWEro 3/ieMeHTa Npu yca0BUAX HopMasb-
HOW 3aKcnnyaTauuu.

3.1.4 pacueTHasa Temneparypa: MakcumanbHoe cpefilHee WHTerpasibHoe 3HadyeHue TemnepaTtypbl Mo
TOMWKMHE CTeHKN (CevyeHns1) KOMMNOHEHTa B paccMaTpMBaeMOM peXxume aKcnayaTtauuu.

3.2 CokpalweHuns

B HacTosilWeM cTaHAapTe NpUMeHeHbl c/lefyllne coKpalleHus:

MP3 — MakcumasibHOe pacyeTHOe 3eMm/ieTpsAceHune;

HAOC — HanpsXeHHOo-gedOopMMPOBaHHOE COCTOSHUE;
HHY3 — HapyweHne HopMasibHbIX YC/IOBUIA 3KcnayaTaumu;
HY3 — HopmanbHble yCNoBUA 3Kcnayartauuu;

n3 — TMPOEKTHOEe 3emsieTpAaceHune;

TBC — TennoBbigensawuiaa c6opka;

TB3N1 — TEen/OBbIAENAKWMNNA I/IEMEHT.

3.3 O603HaveHus

B HacTosiwem cTaHfapTe NMPMMEeHeHbl cnegyume 0603HAYEHUS:
c — cyMMmapHas npub6aBka KTO/WNHE CTEHKU, MM;
— npubaBKa KTOJILMHE CTEHKWU, paBHas oTpuuaTeNbHOMY AOMYCKY, MM;

c2 — npubaBka KTO/MWMNHE CTEHKM, YYUTbIBAlOWas yTOHEHNe CTEHKN BCAeACTBME KOpPOo3uu 3a CPOK
cnyX6bl KOMMNOHEHTa, MM;

D — HOMUWHAa/bHbIA BHYTPEHHUI AMaMeTp UUANHAPUYECKON YacTu KOMMOHEHTa, MM;

N — 4UMCNO LUUKI/OB Harpy>eHWsi KOMMNOHEHTa B aKcnyaTauuun;

[Nl — ponyckaemoe uucio LMK/IOB HarpyXeHusl KOMNOHEHTa B aKcnayaTauuu;

nN — Ko3ad(UUMEeHT 3anaca NPOYHOCTU MO YMC/Y LMKIOB MPU pacyeTax Ha LUKINYECKYI NPOYHOCTb;
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na — KO3a(hhmymeHT 3anaca NPOYHOCTU MO YC/IOBHOMY MECTHOMY MNMPUBEAEHHOMY HamnpsbKeHuto npu
pacyeTax Ha LUUKINYECKYH MPOYHOCTb;

P — pacuyeTHOe gaBneHue, MMa;

R — MuUHMManbHOe 3HayeHMe BPEMEHHOrO COMpPOTMBIEHNA Npu Temnepatype T, MMa;

Rt — MuUHMManbHOe 3HaudyeHWe npejena ANUTENbHOW MNpPoOYHOCTM 3a Bpemsa t npu Temnepatype T,
MMa;

RT02 — MMHMManbHOe 3HayeHWe yC/I0OBHOrO npegesa TeKydyecTu npu Temnepatype I, MMa;

S — HOMMHaNbHas TO/WNHA CTEHKN KOMMOHEHTAa, MM;

sR — pacyeTHas TOJILUHA CTEHKN, MM;

T — Temnepartypa,°C;

Tt — TemnepaTtypa, NMpu AOCTMXKEHUUN KOTOPOW HEeOo6XOAMMO YUUTbIBATb XapaKTepPUCTUKU ANUTeNb-
HOW MPOYHOCTMU, MIACTUYHOCTU U nonsydyecTtu, °C;

rer — ocTaTouyHas mMexaHum4deckasa gedopmauus, Bbi3BaHHas pagunauMOHHOW U TeMnepaTypHOW Mon-
3y4yecTblo;

&wW — pedopmauyunsa, BbI3BaHHas paguauWoHHbIM pacrnyxaHuem;

[0] — HOMMWHaNbHOEe fgonyckaemoe HanpsbkeHue, MMa;

(c)2 — rpynna npuBefeHHbIX HanpsbKeHWii, onpeaesisiemMasi Mo COCTaBNAWMUM OOLWMUX UIU MECTHbIX

MeMOpPaHHbIX N O6LWNX N3TMOHbBIX HanNps>XXeHWn, AeNCTBYIOWMNX B CEYHEHUN TB31a NPU MeXaHu-
yeckux BosgeincTBusax, MMa;

(gs)i — rpynna nNpvBefeHHbIX 06WNUX MeMOpPaHHbIX HaMpPsXXeHWUl C y4eToM celicMUYecKnx BO3Ael-
cTBuin, MMa;

(0s)2 — rpynna NpuBeAeHHbIX MEMOPAaHHbIX N 06 KX U3TMBHBLIX HANPs>KEHUN C yY4eTOM CelCcMUYEeCKUX
Bo3gericTBuin, MMa.

4 O6wme nonoxeHms

4.1 PacueT Ha NPOYHOCTb TB3/IOB CfiegyeT NPOBOAMTL B ABa aTana:

- pacyeT Mo BbIGOPY TONLWMHBLI CTEHKM 060/104KN TBINA;

- MOBEPOYHbIV pacyeT.

4.2 PacueTHyl TONWMHY CTeHKN SR cneayeT onpeaensTb no oopmyne
pD

4.1
sR~2m-p" “-1)

HoMnHanbHOe gonyckaemoe HanpsieHue [0] NpMHUMaeTcs paBHbIM MUHUMaNbHOMY U3 3HA4YeHU [0-
nycKaemoro HanpsbkeHusi, onpegeneHHbix no oopmynam (5.2) u (5.6).
HoMMHanbHas TONWMHA CTEHKU KOMMOHEHTAa AOJI)KHA YA0BNETBOPATL YC/IOBUIO

s >sR +c. “4.2)
CymmMapHy npub6aBKy K pacHeTHOl TOJ/ILMHE CTEeHKN KOMMOHEeHTa onpeaensitoT no popmyne
c= +c2. “4.3)

4.3 MpubaBky onpeaensitoT No KOHCTPYKTOPCKOM AOKYMeHTaLnum U NPpUHUMAlOT paBHOW oTpuuaTenb-
HOMY AOMYCKY Ha TOJILUHY CTEHKMU.

4.4 TpunbaBKa €2 K TONULMHE CTEHKM, yUYuTbiBarUiass KOPPO3MOHHOE BUSHWE TEMJIOHOCUTENSA U cpepgbl
BHYTPU TB3Jjla Ha mMaTepuasa B YC/OBUAX 3KcnayaTayuum, AOJXKHA ycTaHaB/MBaTbCsd U 060CHOBbIBATbCSA KOH-
CTPYKTOPCKOI opraHmsayuneli ¢ y4HeToOM CKOPOCTU KOPPO3UW U NPOAOJ/IKUTENBLHOCTU 3KCMyataumm npu ycno-
BMM ob6ecnevyeHnss NMPOEKTHbIX TPEO6OBAHNN KXUMUUYECKUM peXMamM KOPPO3UOHHLIX cpen U/uin Ha OCHOBaHUU
onbiTa 3Kcnayatayum NpPoTOTUMNOB C y4eTom TpeboBaHuin TOCT 9.908 u TOCT P 9.905.

3HauyeHne npubaBku c2 cnegyeT NpUHUMATb paBHbIM CyMMe 3HadeHUi nMpubaBOK CO CTOPOHbLI TEM/IOHO-
CUTesIA N CO CTOPOHblI BHYTPEHHEW cpeabl TBafa.

4.5 MNMoOBEPOYHbIM pacyeToM Heob6XxoAMMO MOATBEPAUTb, UTO NpefesibHble COCTOSAHUSA TB3/10B, Nepeyunc-
NeHHble B hefepasibHbIX HOpMax M npaBusax B 06/1acTU UCMNONb30BaHUS aTOMHOW 3aHeprum no 1.2, He 6yayT
L0OCTUTHYTbI BO BCEX MPOEKTHbIX peXumax B TEYeHUe BCero HasHa4YeHHOro A/ TB3/IOB CpoOKa CnyX6bl. Hepo-
CTUXXEHVE npefefibHblIX COCTOSAHUI TB3J/10B MNOATBEPXAaeTcs NPOBEPKON BbIMOMHEHUSA KPUTEPUEB MPOYHOCTHU
no pasgeny 5.
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4.6 TlpoBepKa BbINO/IHEHNA KPUTEPUEB MPOBOAUNTCA NYyTEM CPaBHEHUS pacyeTHOro 3HayYeHus oueHusa-
eMOoi No KPUTepuUo Be/IMYUHLI C ero 4onyckKaembiM 3HaYeHneM. [lonyckaemoe 3Ha4YeHne ANs KpuTepus onpe-
genseTca ¢ yyeTom KoachduumeHTa 3anaca.

4.7 ToBepoOYHbIVi pacyeT Ha NPOYHOCTb cnefyeT NPOBOAUTb MO HOMUWHA/bHbBIM pa3mepam.

4.8 O60CHOBaHWEe MPOYHOCTWN TBI3NOB c/lefyeT NPOBOAUTL C YHYETOM CTaTUYeCKUX N AMHaAMUYECKUX Ha-
rpy3oK 1 (0aKTOpPOB Harpy>XeHus.

4.9 K cTaTuyeckmnmMm Harpyskam v paktopam Harpy>XeHust OTHOCAT:

- rpaBuUTaULMOHHbIE HarpysKu;

- Hapy>Hoe gaB/ieHne TenJ/IOHOCUTENA;

- BHYTpeHHee faBJ/ieHMe ra3os B TB3aJle;

- ycnnusa oT B3aumogelcTBuA ¢ KOMNOoHeHTamu TBC;

- TemnepaTtypHoOe paclimpeHue;

- paguaumnoHHoe pacriyxaHue;

- HEPaAaBHOMEPHOCTb TeMMepaTypHOro nNons n pagnaunoHHOro BO34eNCTBUSA;

- yCUNa B3aMMOeNCcTBUA 060N04YKM TBINIOB U TOMNINBHBIX TabsieTok.

4.10 Pac4yeT C y4eTOM B/INAHUA (PAKTOPOB Harpy>eHus, CBsA3aHHbIX C IOKa/IbHbIMW HEPaBHOMEPHOCTS-
MW TemnepaTypHOro noas v pagvalMoHHOro BO3AeNCTBUSA, a TakxXe B3aumogencremem 060/04YKUN TBIJI0OB U
TOMN/IMBHbIX TabneTok, cnefyeT NPoBOANTL MO AedopMaLMOHHBIM KpuTepuam npoyHoctn 5.5 n 5.6.

4.11 KAnHamMmyecKMM Harpyskam OTHOCAT:

- BHEWHNe AgnHaMnyeckKmne BO3[eNCTBUSA;

- BUGpauMOHHbIE Harpy3KMu.

4.12 Y4yeT BANAHUA BUOPaLMOHHbIX Harpy3oK Ha TB3/bl MPOBOAMTCA KakK cocTaBHas 4YacTb pacyeTa Ha
LUUK/TNYECKYIO MPOYHOCTb MNPV ABYXYACTOTHOM Harpy>xeHuwu.

4.13 PacueT npu AeliCTBUN AUHAMUYECKNX HAarpys3oK crefyeT NpoBOAUTb A1 CENCMUYECKUX U BHELHUX
BO34eNCTBUIM B pexxmmax HY3, HHYD.

4.14 B ofgWH pacyeTHbI pexunm MoXKeT ObiTb BKAKYEHa rpynna peXxumoB, €C/iM BHELWHWEe Harpysku wu
TemnepaTypbl 3TUX PEXMMOB He OT/In4HalTca 60see 4yeM Ha 5 % OT NPUHATbLIX pacyeTHbIX 3HaYeHUn (3HavyeHne
Temnepatypbl — B °C).

4.15 Mpun o60CHOBaHUN NPOYHOCTU TBINIOB CNefyeT yUYuTbiBaTb:

- KOPPO3WOHHOE BINAHUE Ha HUX TEMNJIOHOCUTENA N NMPOAYKTOB pacnaja Tonavsa;

- U3MEeHeHMe 3Ha4YeHU PU3nyecknx N MexaHNYecKnX xapakTepncTMkK matepmuanos BcreacTBue obnyve-
HMUS 1 TemnepaTypHbIX BO34elCTBUNA;

- pagnauuoHHYI0 U TEPMUYECKYIO MNON3Y4ecCTb.

4.16 Ecnu TemnepaTtypa KOMMOHEHTa TBajla Npu aKcnayartaumu, B TOM YUC/e Ha OTAE/IbHbIX peXumax,
Hmke Tt, To pacyeT Ha NPOYHOCTb B 3TUX peXxumax cregyeT NPoBOANTbL MO NpefesibHbIM COCTOAHUAM 6e3 yue-
Ta XapakTepucTuK A/INTeNIbHOW NPOYHOCTU M NON3yYecTn meTanna.

4.17 3HauyeHVA xapaKTepucTuK matepuanoB TB3JIOB, UCMOJb3yeMble B pacyeTax, NMPUHUMalOTCA B CO-
OTBETCTBUU C [ENCTBYHOLWMMM HOPMATUBHbIMW MPaBOBbIMW akTamu wu/vnn egepasibHbIMM HOpMamMum n npa-
Bunamu B o61acTm MCMNonb30oBaHUS aTOMHOW 3Hepruu, ycrtaHaBNuBalOWMMN OCHOBHble TpeboBaHuUs K 060-
CHOBaHWIO MPOYHOCTN N TEPMOMEXAHNYECKOTO NOBeAEHUS TENJIOBbIAENAWMNX COOPOK M TENNOBbLIAENSAOLLNX
3/1EMEHTOB B aKTMBHOW 30HE pPeakToOpOB C HATPMEBbLIM TEM/I0OHOCUTENleEM U TpeboBaHNA K KOHCTPYUPOBaHUIO,
pacyeTy Ha NPOYHOCTb WU U3TOTOB/IEHUNIO 3/IEMEHTOB aKTMBHOWM 30Hbl PEAaKTOPHbIX YCTAHOBOK CO CBUHLLOBbLIM
TensioHocuTenem, W/wanm NPOEKTHOW KOHCTPYKTOPCKOW AOKyMeHTauuewn, wu/uianm 060CHOBbIBaAOWMUM OTYETOM,
paspaboTaHHbIM B cooTBeTcTBUM ¢ TOCT P 71787.

4.18 B KauyecTBe MCTOYHMKOB [aHHbIX O XapakKTepucTukax MaTtepuasioB MOryT 6biTb UCMNOJ/Ib30BaHbl ak-
TyasibHble CTaHfapTHble UM peKOMeHAyeMble CrpaBOYHble AaHHble, aTTecTOBaHHble B COOTBETCTBUN C Tpe-
6osaHuamn FOCT P 8.614 nnn TOCT P 8.985.

4.19 TlpoBepKy KpuUTtepmeB MPOYHOCTM criefyeT NPOBOAMTb C y4eTOM Bbl6bOpa MaKCMMasabHbIX 3HAYEHUN
oueHMBaeMoOro MNo KpuUTepuilo napameTpa W/ VUAM MUHUMasbHbIX 3HAYEeHWI AOMNyCKaeMblX 3Ha4YeHulii napame-
Tpa Nno ce4yeHWAM MO BbiCOTe TB3Na W BCeX TBI/IOB aKTUBHOW 30HbI, @ TakXe C y4eTOM Ha/n4yus cBapHbIX CO-
efVHeHNli. lonyckaeTcsa NpoBefeHne pacyeToB A/ OrpaHMYEHHOW BbIGOPKM TB3NOB W/ WM onpefensioLwmx
pPeX1UMOoB, ec/in nokasaHo, YTO A1 AaHHOW BbIGOPKW AOCTUralTCA MaKCMMasbHble 3HA4YeHWA OLEeHWBaeMoro
napameTtpa.
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5 Kputepun npoyHOCTU TEMN/NOBbLIAENALWNX 3JIEMEHTOB

5.1 Kputepuii KpaTKOBpEMEHHOW CTaTUYECKOM NPOYHOCTU

MpoyHOCTb 060/104KN TB3Jsla Mo Kputepuio KpaTKOBpeMeHHOI7I cTaTn4yeckom NMPOYHOCTN obecneveHa,
eC/in BbINO/THAETCA ycnoBue

bl 2<WU. (5.1)

Jonyckaemoe HanpshkeHue [0] BbIUMCASAOT NO popmye

_ . "RIn. Rp0,2
[o] =min P (5.2)
\nT  «02)
rge Nt Koah(pnuymnmeHT 3anaca NPOYHOCTU MO BPEMEHHOMY COMNPOTUB/IEHUIO, NT = 2,6;
no.2 KO3 (pnumeHT 3anaca NpPovYHOCTU Mo npegeny Tekyvectu, 102 = 1,5.
Temnepatypy I B popmyne (5.2) npyuHuMaroT paBHO pacyeTHOl TemnepaTtype.
5.2 Kputepuii yuKIn4YecKom NpoYHOCTHU
Ycnosue NMPOYHOCTU MPU HaUUYUN Pas/INUYHbIX LUUK/INYECKUX Harpys3ok rnposepseTcsa no popmyne
=% "[%]. (5.3)

« OoT

roe A,— 4uncno uMknoB /-ro Tuna 3a Bpems aKcnsyartauuu;
K— obLliee 4Mcno TMNoB LUMKI/IOB;
[M-— ponyckaemoe 4uC/0 UMKAOB /-ro Tnna;
aN — HakonseHHOe ycTasioCTHOe NoBpeXAjeHue, npegenbHoe 3HayveHune koToporo [aN] = 1.

PacueT Ha UMKINYECKYI MPOYHOCTb MPOBOAAT Ha OCHOBE aHa/iM3a HanpshKeHuii C yyeTOM KOHUeHTpa-
UMM HanpshKeHWi € Uesiblo UCK/IKYEHUSA BO3HUKHOBEHMWS TpewuH B KOMMOHEHTe BC/eACTBUE LUKINYECKOTO
Harpy>eHus.

OnpepeneHve AonyckaemMoro 4yucsa UWKNOB MNpU 3afaHHO amMnauTyge HanpsXXeHu npu pacyeTe Ha
LUKINYECKYIO NMPOYHOCTb (ANNTENBHYIO LMKANYECKY MPOYHOCTb) TB3/I0OB PeakKTOpPOB C HaTpMeBbIM U CBUHL,O-
BbIM TenjioHocuTesiem nposogAT no NOCT P 71788— 2024 (pa3gen 10).

KoahpuumeHT 3anaca UMUKANYECKON MPOYHOCTU npu pacdeTe no NOCT P 71788— 2024 (pasgen 10) no
Harnps>keHnAM nacnefyeTt NpUHUMaTh paBHbIM 2, a Mo yncny umknos NN — paBHbIM 10.

B pe3ynbTaTe pacyeTa Ha UMKANYECKYK MPOYHOCTb (ANNTENbHYK LUKAMYECKYH MNPOYHOCTb) onpeaens-
10T fOoMNyCcKaeMoe 4YUC/I0 MOBTOPEHUN peXxumoB paboTbl TBI/I0B AN 3a[aHHbIX MOBTOPAOLWMXCA 3Kcnayarta-
LMOHHbLIX Harpy3okK M 3aTeM BeNNYMHY HaKOMNJIeHHOI yCTa/lloCTHOW noBpexaaemocTn. lNMposBoanTca npoBepka
BbINMO/IHEHNA KpuTepusa. KpuTepuii BbinonHaeTca npu yaosnetsopeHnn ycnoeusa (5.3).

5.3 Kputepun notepu ycToM4nBOCTHU

PacueT Ha ycToi4MBOCTbL cnegyeT NPoOBOAMTb A1 060/1I04KM TB3aNa, Haxopgsauielica nog geiicTBnem Ha-
PY>XHOTO AaBJ/IeEHUSI U O0CEBOW CXuMmatrlLuieii cunbl, KoTopas onpepgenserca m3 pacdeta HAC TBC. Mopgnexart
pacyeTy TBa/ibl, 4719 KOTOPbIX AOCTUTraldTCA MaKCUMasZbHble 3HAYEHUS CXXuMmatrolwein cunbl n TemnepaTypbl.

YcTonumnBocTb 060/104KN TB3sla, HAarpy>XeHHOro OCeBOW CUION N HapPY>XXHbIM gaBfeHnem npu oTCyTCTBUU
nonsy4yectn obecrneyveHa, ecsivm BbIMNOJIHEHO yCnoBUeE

+Jk_<*10
bl P =P
roe [ac] — ponyckaemoe HanpsbxeHue cxatusa, MMa;
[pa] — ponyckaemoe Hapy>Hoe faBrieHue, MMa;
Clt — pacyeTHOe oceBOe HanpshkeHune cxartusa, MMa;
pa— Hapy)XHoe gaBneHune, geicTeylolee Ha 060104Ky TBana, MMa.

PacueT Ha ycToiumBocTb no kputepuio (5.4) cnepgyeT npoBoauTb B c/lyyae, ecniy TemnepaTtypa o060-
SIOYKM TB3SlA HU B OAHOM paccMaTpUBaEeMOM PeXuMe He MpeBbliaeT Temnepatypy Ttu B Heli He BO3HUKaeT
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pagvaunoHHas nonsyyectb. PacyeT Ha yctonuumBocTb no kputeputo (5.4) cnepgyeT npoBoAuUTb ANSA TB3/10B
peakTopoB C HATpMeBbIM M CBUHLOBbLIM TensnoHocuTenem no NOCT P 59115.9— 2021 (nyHKT 9.2.7).

Ecnn Temnepatypa 060/104KN TB3/1a, B TOM 4YUC/e B OTAE/IbHbIX peXumax, pasHa wan npesbillaeT TeM-
nepatypy Ttum (Mnn) B KOMMNOHEHTEe BO3HUKaeT paguauymoHHasi Monsy4yecTb, TO NPOBOAUTCHA pacyeT Ha yCTOoW-
4MBOCTb 060N04YKM TB3Na no kputepuio (5.4) B UICXOAHOM COCTOAHUU (He 06/1yHYEHHOM COCTOSSHUW C UCMOJIb-
30BaHMEM (PU3NYECKNX N MEXAHUYECKUX XapaKTepucTuk 6e3 yyeTa 06/1y4eHUA) U pacyeT Ha yCTOMYMBOCTbL B
ycnoBuax nonsydectn no NOCT P 71788— 2024 (nogpasgen 9.2).

PacueT Ha yCTOMUYMBOCTb B YC/IOBUAX MOM3y4HecTn 3akKntovaeTcsa B onpejesnieHnn 0NyCcKaemMoro BpeMeHu
paboTbl TB3/10B NP AEWNCTBUM Ha pacCUUTbiBaeMblii KOMMNOHEHT 3ajaHHbIX HapPY>XHOro AaBfeHUsa N CXXUMalto-
LMX Harpy3oK U CpaBHEHWM ero c BpemMeHeM paboTbl B 3TUX YC/NIOBUAX 3@ BECb MPOEKTHbLIA CPOK CNYXO6bl, 4TO
ABNAETCA NPOBEPKONA KpUTEepus nNoTepu YCTOWUYMBOCTU B YCNOBUAX MNON3Yy4HECTU.

5.4 Kputepuin gnnTtenbHOW CTaTUYECKON MPOYHOCTU

MPOYHOCTbL 060/IOUKY TB3NA MO KPUTEPUIO ANINTENLHON CTaTUYECKON NPOYHOCTU o6ecrneveHa, ecnu Bbl-
nonusiotcs ycnosus (5.5) n (5.7):

(9)2<KJg], (5.5)

roe [0] — HOMUMHaNbLHOE AOoMyCcKaemMoe HanpshkeHue, onpegensiemoe no opmyse

_3a (5.6)
M= nmt
roe nmt— koadduymeHT 3anaca no npegeny ANNTeNbHOW NpoyHocTu, nmt = 1,5;
Kf — koadhdunymeHT npmuBeneHnsa HanpsbkeHust (Cr)2 K MembpaHHbIM, KOTOPLI onpeaensieTca B 30HaX
MeMOPaHHbIX WIN MECTHbIX MeMOpaHHbIX HaMNps>XeHul AnA TB3/10B pPeakKTOPOB C HaTpUeEBbIM U
CBUHLOBbIM TensioHocuTenem no NOCT P 71788— 2024 (nyHKT 8.2.3);

K
| <1 5.7
AM

roe tf — Bpemsa HarpyXeHus paccmaTpuBaeMbiM MPUBEAEHHbLIM HanpskeHuem B TeyeHue /-fo pexuma npu

Temnepartype T, n fo3e 3a BeCb nepuoy akcnnyartaunn (cnegyet yuynTbiBaTb TOSIbKO BPEMS Harpyxe-
HMA NpU TemnepaTypax MeTasnna, paBHbIX U Bbilwe 7));
[t — monyckaemoe BpeMsi Harpy»XeHuWsi, COOTBeTCTBYlOlULee TemnepaTtype Tj n NnpuBefeHHOMY Hanpsixe-
HUIO Ha /-M pexume;
K — 4YMNC/M0 PEXMMOB Harpy>XeHus, oTAMYallWmnxca TemnepaTtypor 7 Mnm npuBefeHHbIM HanpsiXKeHuem.
Jlonyckaemoe BpemMs HarpyxeHus [ onpeaensioT ANA TB3/10B peaKTOpPOB C HATPUEBBLIM U CBUHLOBbLIM
TennoHocutenem B cooTBeTcTBUU ¢ TOCT P 71788— 2024 (nyHKT 8.2.3) no popMysiam AN HanNpsXeHui rpyn-
nbl (0)2.
B cny4vae ecnn pacuyeT NpoBOAAT YNCAEHHbIMU MeTodamu, AOMyCKaeTcd BMECTO YC/OBUSA A/UTENbHON
ctatnyeckoii npoyHoctu (5.7) ucnonb3osartb ycroBue
t
0oCN(f) = <1,0,
o (5.8)

roe to— BpemMs A0 paspylweHus Npu UCMbITAHUU Ha ANNTENbHYK BHYTPMPEaKTOPHYK MNPOYHOCTL o6pasua,
Harpy>eHHOro MOCTOSIHHbIM MPUBEAEHHbIM HanpsikeHuem o = const (NPM MOCTOSIHHOI TemnepaTty-
pe u nocTosiHHO ckopocTu Ha6opa noBpexaatouieii 403bl 06/1y4eHUs1), COOTBETCTBYIOLWUM OTpPe3Ky
BpemeHun dt, u.

Pacuetr no copmyne (5.8) NpoBoAAT C UcNofb3oBaHWEeM Ko3apULUMEeHTa 3anaca Mo Hanps>KeHUsM
*0 =1.5.

OnpepensalT HanpsbkeHuUss B o6osioukax TB3NOB B CTalMOHapHbIX pexwumax. Jonyckaetcss pas6buBka
CYMMapHOro BpeMeHU AeWCTBUS KaXAOro pexuma Ha BpeMeHHble WHTepBasbl, B Npefenax KOTOPbIX Hanps-
XeHUs 1 geopmMayny NPUHUMAKOTCA MOCTOSIHHBIMM U PaBHbLIMU MaKCHMMa/ibHOMY 3HA4YeHWI0 3a BblGpaHHbIl

MHTepBas. [lanee KaxAblii NOMYUYEHHbI MHTepBa/s paccMaTpuMBaeTCcs KakK OTAENbHbI pexum.
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PacueTy nognexart TBafbl, A5 KOTOPbIX AOCTUTaldTCA MaKCMMasnbHble 3HAYEHUS HanpsXXeHui rpynnbl
(0)2 n TemnepaTtypbl. PaccunTbiBaeTca HaKoOM/JeHHasa mMepa MoBpeXAaeMoCTW ANA KaXAoro crauuoHapHOro
pexnma (MHTepBana) u cymmapHasa mepa NoBpeXXAaeMOCTU 3a BeCb CPOK CNYXObl AR 3TUX TBI/10B.
MpoBoanTca npoBepka BbiNOAHEHUA KpuTepus no popmynam (5.5) u (5.7) nnn (5.8).

5.5 Kputepuii npegenbHo gonyctumon gecopmaymnm o60/104KMN, BbI3BAHHOW ee pacrnyXxaHnem

[aHHbIA KpUTepuii NpMMEHUM TO/MIbKO ANst TB3/OB ¢ 060/104KAMU, U3roTOB/IEHHbIMU U3 cTaneli aycTte-
HUTHOrO KJacca.

Mpo4yHOCTb 060M0YKM TB3NIA MO KPUTEPUKD MpefesibHO AOMNYCTUMON Aedopmaunn, Bbi3BaHHOW ee pac-
nyxaHvem, o6ecrneyeHa, ec/fiM BbINOJIHAETCSA yc/loBue

£SW < [ESW-I (5-9)
roe [esl — ponyckaemoe 3HadeHue gedgopmaunun, BbI3BAHHOI pacnyxaHuewm, ef., onpegensiemoe no gop-
Myne
tesJ = esw,lim/fwW (5-1°)

roe £sw,]im — npegenbHoe 3HayeHne gedopmMmauumn, BbI3BaHHOW pacnyxaHuem, ef.;

Kisw - koacpduuneHT 3anaca, kesw=1,5.

Onsa ctanein mapok YUC68 n 3K164 3HaueHue nNuHeliHol gedopmaymnm £sw\n=5 %, agns gpyrux mapok
cTanei ayCTeHUTHOrO Kjacca WCnosib30BaHuMe JaHHOro 3HadyeHums £SWJm go/mkHO 6bITb 060CHOBaHO, NM60
ob0oCcHOBaHO Apyroe 3HauyeHue £swjim B COOTBETCTBUMU C AOKYMEHTaMuU MO cTaHAapTu3auum Ha maTtepuanbl
TB31 N TBC.

MpoBoAAT pacyeT gedopmaumm, CBA3aHHOW C pacnyxaHnem 060/04KN, B aKCUalbHbIX CEYEHUSAX MO Bbl-
COTe BCeX TB3J/I0B aKTUBHOW 30Hbl (MOTB3/1bHbIM pacyeT) 3a BeCb MPOEKTHbIN CPOK CAYX6bl C y4eTOM yC/noBUi
paboTbl TB3/10B MO peXumam.

Kputepuii BbinonHaeTca npu ygosnetsopeHunn ycnosusa (5.9) 4ns makcumanbHOro 3HadeHusa gecgopma-
UMM pacnyxaHus B 060/104Kax TB3/I0B.

5.6 Kputepuii npefenbHO JONYCTUMOM OCTaTOYHOW MexaHu4deckon gecdopmaumm 060/104KN

[aHHbIA KpUTepuii NpUMEHNM TONbKO ANsl TB3NOB € 060/104KaMU, U3rOTOBMEHHLIMU U3 cTanei peppuT-
HO-MapTEHCUTHOTO KJacca.

MpoYHOCTb 06OSIOYKU TB3JlAa MO KPUTEPUIO MpefesibHO AOMNYCTMMOW OCTATOYHOW MexaHuW4vyecKoin pe-
opmaunm, BbI3BaHHOW paAnauMoHHOl 1M TemnepaTypHoOli Non3yyecTbio, o6ecneveHa, ec/iy BbIMOJIHAETCSA
ycroBue

*cr<l*cA' (5-11)

roe [€cr] — ponyckaemoe 3HaueHMe OCTATOYHONW MexaHWYecKoi agedopmauyun, Bbi3BaHHOW pajunalMoOHHON u
TemMnepaTtypHoii non3y4yecTbio, eq., onpeaensiemoe no gopmyne

[Bj - £crlim™ecr (5-12)

roe &r jm — npegenbHoe 3HayeHWe OCTATOYHOW MexaHm4yeckow gedopmaunun, en.;

K(cr — kKoadppuuymeHT 3anaca, krd = 1,0.

Ona cTtanei mapok 3M-450 n 9MN823 3HaueHne ecrHT =2 %, Ana opyrux mapok ctasnen eppuTHo-map-
TEHCUTHOTO Kjacca WUcnonb30BaHMe AaHHOro 3HaveHusa ecrUm gosXkHO 6bITb 060CHOBaHO, NMM60 060CHOBAHO
Apyroe 3HayeHue £criAiT B COOTBETCTBUM C AOKYMEHTaMM Mo cTaHjapTulauum Ha matepuanbl 7831 v TBC.

MpoBOAAT pacyeT OCTATOUYHOW OKPYXXHOW OCTAaTOYHON gedopmMaymm 060/104KM B aKCMaslbHbIX CEUYEHUAX
Mo BblICOTE BCEX TB3/I0OB aKTMBHOW 30HbI (MOTB3J/IbHbIA pacyeT) C y4eTOM YC/A0BUIA paboTbl TB3/1I0B MO pexunmam.

Kputepuii BbinonHseTca npu ygosnetsopeHun ycnosusa (5.11) gna makcMMasbHOro 3Ha4YeHuUs ocTtaTou-
HOW MexaHun4yeckol gedopmannn.

5.7 KpuTepuii NpoYHOCTN MpPU BHELHUX AMHAMUUECKNX BO34eACTBUSX

MPOYHOCTb 060/1I0UKN TB3/1a NPU BHELWHUX AUHAMUYECKUX BO3AeliCcTBUSAX oGecrneyeHa, ec/qin 3HavyeHus
Hanps>KEHUI pacuyeTHbIX TPYMM KaTeropuini HanpsikeHuin no Taébnuue 5.1 MeHblle A0MYCKaeMblX 3HAYEeHMUIA.
3HaYeHUss HOMUHaNbHbLIX A0MNYyCKaeMblX HaMpsXXeHuit onpegensTca no 5.1.
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Ta6nunuya 51 — CouyeTaHUss HarpysoK 1 fonyckaemble HanpshXeHusi 060/104eK TB3/I0B NpY AVHAMUYECKUX BO3AeicT-
BUSIX

PacueTHasa rpynna kateropui

CoyeTaHune Harpysok flonyckaemoe HanpsxeHue

HanpaxeHuni

HY3 + MP3 01 1.4-M
Kb 1.8-M

HHYS + MP3 sl 1.4-M
(°sh 1.8-M

HY3 + N3 (°s)1 1.2-M

(°s)2 1.6-M

HHY3 + N3 Cs)l 1.2-M
(°sh 1.6-M

Mo pesynbtatam pacveta HAC TBC oT geictBus AMHAMUYECKUX Harpy3okKk B COOTBETCTBUU C TpebO-
BaHuaAMn TOCT P 71789— 2024 (pa3pen 4 v nogpasgensl 5.1—5.3) ansa TB3/10B peaKTOPOB C HATPMUEBbLIM U
CBUHLOBbLIM TEM/IOHOCUTE/IEM ONPEeAEeNnsitoTCA MaKCUMalsibHble CyMMapHble MeMOpaHHble N 06UIMe NU3rMGHbIE
HanpshkeHus B TB3aNax.

OueHKe Mo JaHHOMY KPUTEpPUI0 MPOYHOCTM mognexaTt TB3a/ibl, MMeW e MUHUMAasbHbIA 3anac no Kpu-
TEpPU CTaTUYECKOW MPOYHOCTU, U TB3Jbl, B KOTOPbIX BO3HMKAKT MaKCMMasibHble HaMNpPsHKeHUst OT AelcTBuUSs
LUHaMUYEeCKUX Harpysok.
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