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O0 yTBepxIeHHH PYKOBOACTEA N0 0€30NaCHOCTH NPH HCIIOJIB30BAHHH
aToMHuoi dHeprun «PexoMeHIANHH II0 OlleHKe morpemHocTeil
H HeoHpeleJIeHHOCTeH pPe3yJIbTATOR pACYETHLIX AHAAH3OR Oe3onacHoOCTH
ATOMHBIX CTARUBI»

B nensx peanusanMy DOAHOMOYMH, YCTAHOBJIEHHBIX HOANYyHKTOM 5.3.18
myrkta 5 Ilomoxenma o @efepansuoit  cIy0e IO  3KONOTHYECKOMY,
TEXHONOTHYECKOMY M aTOMHOMY HaA30py, YTBEPXAEHHOTO IIOCTAHOBIEHHEM
IlpaBurenscrsa Poccuiickodi @emepaumu ot 30 wmroma 2004 r. Ne 401,
OpUKa3BIEA:

VTBepAHTb INpUNaraéMoe K  HAcTOSLIeMY  [pPHKa3y  PYKOBOJCTRO
1o $€301TaCHOCTH NIPH MCIONB30BaHKH aTOMHOM SHEpruH «PeKOMEHAAUH N0 OLEHKE
NOTPEeIIHOCTe M HEONpeNeNeHHOCTed  pe3yNbTaToB  PacYETHBIX  aHalH30B

0e30MacHOCTH aTOMHEIX CTAHIIH.
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YTBEPXKEHO
npukazom DefepatsHOH CITyKO5I
[0 3KOJIOTHYECKOMY, TEXHOIOFHIECKOMY
¥ aTOMHOMY Haj30py
OF 4W» cezond 20 2. N 28&

PyxoBoacTBo 1o GezonacHOCTH
NpY HCNOAL30OBAHKH ATOMHO SHEPrun
«PexoMeHaalHH N0 ONEHKe MOrPENIHOCTeH H HeoNpeAeeHHOCTeH pe3yibTaToB
PacyeTHbIX AHAJIH30B 0e30NacCHOCTH ATOMHBIX CTAHUHE
(PB-166-20)

I. O6mue nooKeHUAsA

1. PykoBozcTBo 110 GesonacHocTr «PekoOMeHIaay Mo OLeHKe MOTPeHIHOCTEH
U HeOolpeNeleHHOCTeil pPesyNBTATOB PacueTHEIX aHaNM30B O6e30IIacHOCTH aTOMHBIX
crapuuit» (PB-166-20) (mamee — PyxoBomcrso mo 0Oe3omacHOCTH) pa3paboTaHO
B COOTBETCTBHH cO craThell 6 Penepansroro 3akoHa ot 21 HoaGpsa 1995 r. Ne 170-D3
«O0 HCIONB30BAHHM aTOMHOHM OJHEPTHH» B IEIIX CONEHUCTBHS COONOXEHHIO
tpebopapmit mynkroB 1.2.9 m 1.2.16 dQepepansHBIXx HOPpM H HIpaBWil B obiacti
HCIIONB30BaHMs aToMHoN SHepruu «OOImue nonoxerns obecnedeHus 0e30macHOCTH
aTOMHBIX cTaHmumity (HIT-001-15), yteepxaennnix npukasoM OenepaisHoi cayx6s1 mo
3KOJIOTHYECKOMY TEXHONOTMYECKOMY M aToMHOMY Hamzopy oT 17 nexabpa 2015 r.
Ne 522 (sapeructpupoBan = Mumocrom  Pocomm 2 despann 201671,
pervcrpanuoHas# Ne 40939).

2. Hacrosmee PycoBOZCTBO 10 Ge20aCHOCTH COACPHKUT PEKOMEHIAIAN
DexepansHoil CITykOBI IO SKONCTHIECKOMY, TEXHONOTHYECKOMY W aTOMHOMY HaA30py
0 OLICHKE NOTpelHOCTEll M HeonpeleleHHOCTe! Pe3yNbTaToOB JETEPMHHHCTHISCKUX
aHATM30B 0E30IIACHOCTH aTOMHBIX CTAHIHH, BHINOJHAEMEIX C MHCIOIB30BAHHEM
OporpaMM IS DJIeKTPOHHO-BEIYHMCIHHTENBHBIX MallH B HelaX 00GOCHOBaHMA
6e30macHOCTH.

3.  Hacrosmee PyxoBoacTBO 110 6€30IIaCHOCTH NpENHA3HAYEHO Ui
IpuMeHeHHs pabOTHHKaMM  SKCIUIyaTHPYIOLUMX  OpraHH3allpi, COTpyAHUKaMH
CTPYKTYPHBIX IOApasfeneHuit Pocrexnanzopa, paGOTHHKAaMH HHBIX OpraHM3ailmi,

OCYIMECTBIIAIONTMX ACATCIIBHOCTE B 0014CTH KCIIOMB30BaHHA ATOMHOM SHEpPrun.
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4, Tlepeqents coxpaiienuit npuBeneH B npuioxenmm Nel x HacTosmemy

PyxoBozncTBy 1o 6€300aCHOCTH, TEPMUHBI H ONPEeIEeHHs — B IIPHIOXCHHH Ne 2.

II. PekomeHZANHH 110 YUETY HeonpeeeHHOCTel PH NpoBeIeHUH
PAacYeTHBIX AaHAIH3OR §e30MaCHOCTH ATOMHBIX CTAH UM

5.  Ilpu BRIIONHEHMH pacueTHHIX aHanu3oB besomacHocTi AC ¢ IpHMEHEHNeM
mporpaMM i OBM  pekoMenuyeTcd aHATH3WPOBATh M YYHTBIBATH CIEHYFOLLHE
HeonpeJeNneHHOCTH:

HEONpeNeneHHOCTH, OOYCHOBICGHHBIE  JONYIICHUSME M YHOPOILEHHAMH,
TIPHHSATHIMHE NIpH pa3paboTke mporpamMmsl s OBM, B ToM 4uce HEONpEeNeNneHHOCTH,
CBA3aHHBIE ¢ BBHIOOPOM METOJa WYHCIEHHOTO pelIeHHd HCIIOJb3YeMOH CHCTEMBI
YpaBHEHHI;

HEONPEJIENEeHHOCTH, CBA3aHHBIe C pa3bHeHHeM pacueTHOH Monenu (MCXONHBIME
JAHHEIMM 110 TEOMETPUM MOAenupyeMoro o0bexra, HayanbHBIMK YCIOBUIMH, a TaKXKe
CUEHapUIO MOJEIHPYeMOro peXHMa B COBOKYHHOCTH C HCIOJNHAEMOU Bepcuei
nporpaMMel 111 3BM) Ha sneMenTs! (KOHTPONBHEES O0BEME], KOHEUHEIE 3IeMEHTHL), C
BEIGOpOM 1Mfara HHTErPHPOBaHHS HCHONB3yeMOH B mporpamMMe Juii 9BM cucremmu
YpaBHeHHHM;

HEONPeAeNeHHOCTH, OOYCIOBICHHbIE CIydalfHBIMH COOBITHSMM, TAKMMM Kak
0TKa3 060pyNOBaHHA, OlUKOKa IepcoHaa;

HeONpeleNleHHOCTH, OOYyCIOBIeHHble paGoTolf cHCTeM  YIpPaBIEHUs  JJIs
TIOJACPKAHHUS PEXMMHBIX TapaMeTpoB PY;

HEeONPeIeeHHOCTH [eOMEeTPUIECKHUX Pa3MepoB 3IeMeHTOR B o0opyRoBanus PV;

HeOIIpe/IeNeHHOCTH AAHHBIX O CBOMCTBAX BEIECTB ¥ MATEPHAIOB, HPHHIUMAEMEIX
[P¥ NPOBEJSHIH PACUETOR C IIOMOIIBIO IPOrpaMMEl It DBM;

HeOIlpeeNeHHOCTH ko3 dUIHEHTOR 3aMBIKAIOLIHX COOTHOIIGHHUH,
pealH20BaHHEIX B IporpaMMe it DBM.

6.  PesympraThl olileHxu HeompeneleHHOCTeH, 0OYCAOBICHHBIX YIPOLISHUIMI
H JONYLUISHUSIMH, NPUHATEIMU IPH pa3paboTke mporpaMMsl Al OBM, pexomeHIyercs
IIPeACTABIATE B OTYETE O BepUGbHKAIMH H BalWKallMy IporpaMMsl ais IBM c uensio

060CHOBaHMs! KOPPEKTHOCTH (HDHIHKO-MaTeMaTHIECKOH MOJEeNH mporpaMmel 1 IBM,



Hof KOTOpOH MOHHMANOTCA YPaBHEHMs, THIOTE3BI, MONYWEHMS, a TaKxe JaHHbIE
0 (u3HYeCKHX KOHCTAHTaX M CBOHCTBaX BeIleCTR W MAaTEPHANOB, WCIOb3yeMbIE
B nporpamme I OBM M IHCNEHHOTO MOIEGMHPORAHMS MPOLIECCOB H ABJICHMUH,
BO3MOXHEIX Ha AC,

7.  PasOueHue pacdeTHOH MOZENH HA SJIeMEHTHl (KOHTPONBHEIE OOHLEMEI,
KOHEYHBIe 37IeMEHTHI) ¥ BEIOOp 1Iara HHTEeTPUPOBaHKA HCIIOIB3YEMOH B NporpaMMe (It
OBM cucremsl ypaBHeHHI pekoMeHIyeTcs OOOCHOBEIBaTH B OTHYETE O BepH()HKAIIHM
4 Balmaauuu nporpammMel o 9BM nmu6o B OOB AC.

8.  HeonpeznenemHocTH, 00YyCIOBNEHHEIE CIyYalHBIMH COOBITHAME, TAKHMH
KaKk OTKa3 o0OpyHOBaHHA, OHIMOKa MepcoHana, PEeKOMEHAYeTCS YIHUTHIBATL IpH
COCTaBNECHHH epeyHell NPOSKTHBIX HCXOHLIX COORITHI ¥ 3anpoeKTHEIX aBapuit AC.

9. Heonpenenennocty, oOyclOBIeHHEIE pabOTOH CHCTEM  YNpaBieHHsd,
a TalKe HeOoNpedeNeHHOCTH I'eOMETPHYECKHX pa3MepoB BIEMEHTOB H ODOPYAOBAHUS
PV, HeompenieneHHOCTH JaHHEIX O CBOHCTRAX BEIUECTE H MaTepPHANOB, KO3((PHIIHEHTOR
3aMBIKAIOIIMX  COOTHOLISHMH  peKOMEHIYeTCs  yUMTHIBATH IPH  [POBENCHHH
IeTepMUHHUCTHYECKOT0 aHayyza bezomacroctt AC. PexoMeHIauue M0 HCIIOIb30BAHUIO
METOJ(0B OIIEHKH 3THX HeoIpereleHHocTell mpencraenensl B riaase III macrosmiero
PykoBozcTBa 1o 6€30IacHOCTH.

10. B wMarepmanax, oGocHoBeBaoImuX OGe3zonacHocts AC, pexoMmennyercs
IIONTBEPXKaTh, YTO MporpaMma it OBM HCHONb3yeTcsi B COOTBEICTBHU ¢ O0JIACTHIO
NpHMeHeHHs, YKa3aHHOM B aTTeCTAllHOHHOM [IACIIOPTe.

11. Tlpum obocHOBaHWM 3Ha4eHMH moOrpelHOCTell pe3yNkTaTa pPacUETHOro
anammsa OesomacHoctH AC peKOMeHZIyeTCs YYMTHIBATH pesyNIBTarsl BaldIalldyu
pporpammMsl 1iist OBM, npu stom:

pe3yJNbTaThl BaluAalMy OporpaMMel s OBM, ycraHoBneHHBIE B HyHKTe 2.5
arTecrauroHHOr0 Nacropta «IlorpemsocTs, obecneunsaemas nporpamMmoit s OBMy,
peKoMeHIyeTCs MCIOIB30BaTh B KauecTBe 3HAYCHHH MOrpeulHOCTedl pesyikTaTa
pacyernoro aHamuza OeszomacHocTH AC TONBKO B TOM Cliy4Yae, KOI/a 5Ta BO3MOKHOCTE
obocHOBaHa B OTYETE MO BeprUKaliy 1 Balupamuy nporpammsr wis OBM u ykazana

B aTTeCTAMOHHOM ITACIIOPTe;
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B HHBIX CIydYasx pacueTHbe aHANH3Bl 0e30MacHOCTH, BBIMOJIHEHHbIE
C MCIONB30BaHHEM mporpaMmsl it IBM, pekoMeHIyeTcs CONPOBOXIATE OLEHKO
HEONpeAeIcHHOCTe} NOMyYaeMEIX Pe3yALTATOB.

12. B cnyyae ecnu 000CHOBaHHe NPUMEHHMOCTH mnporpammsl mis OBM
BEINONHAETCA Ha OCHOBE KPOCC-BepH(MKALHY C pOIIeAnIell BanuAaliio H SKCOEPTH3Y
B COOTBETCTBHH C YCTAHOBIEHHBIM MOPSAKOM mporpammoil mis OBM, 1o B xadectse
3HAYEH¥s HMOTPEIIHOCTH Pe3yNbTaTa pacyeTHoro aHammsa 6esonacuocta AC 8 O0B AC
PEKOMEHYeTCs HCIIONB30BaTh BEIMIHHE TOrPEITHOCTEH, YCTaHOBICHHEIE B IYHKTE 2.5
aTTecTaluOHHOro nacnopra «llorpemsocts, obecneynBaeMas nporpaMmoi aius SBMy,
npomeamel SKCHepTH3y, C YYETOM OTKIOHEHHI pe3yibTaToB pacvyeToB [0
nporpamMmam 1t DBM u HeonpeneneHHOCTe! OMyYaeMBIX pe3ynbTaTOB.

13.  Ouenky HeompefeleHnoCTell pe3yILTATOB aHANH3a POSKTHLIX aBapuii AC
PEKOMEHIYETCS BBIIONHATE C IIENBIO MOATBEPXKIEHHS KOHCEPBATHBHOCTH IOAXOJA,
IPHHITOrO NP BEINOTHEHNH YKA3aHHOTO aHaJM3a,

14, Ouesxky HeolpeleneHHOCTeHl pe3yNbTATOB aHAIW3A MPOEKTHBIX apapHit
pexomerayercs npeacrarnats B OOB AC mng Tex MCXOAHEIX COOBITHI N3 KaXKHoH
IpyInEl  aBapuiHEIX pexxuMoB  (00pa3oBaHHBIX [O TPHHLMIY ONMHAKOBOIO
Bozgeiicteua Ha AC), mns KOTOPBIX IO MTOTaM pacyeroB 1o mporpame g 3BM,
BHUIOJHEHHEIX Ha OCHOBE KOHCEPBATHBHOTO IOAXONd, NPOAEMOHCTPHPOBAH
HaHMeHBINMH 3aIac OO NOCTHIKEHHS NPHEMOUYHEIX KpuTepueB. Biox-cxema npouecca
OLIEHKH HEeOIpeaeleHHOCTeH Pe3yNkTaToR paciueToB MPOeKTHEIX aBapuii AC mpuseiena
B npunoxernu Ne 3 x HacToseMy PykoBocTBY 0 6e30IaCHOCTH.

15. PesynbTarhl aHalIM30B 3alpOeKTHEIX aBapuil AC, BEUIONHEHHBIX ¢ IEBIO
TOATBEPHKJEHHS] COOTBETCTBHS NPHEMOYHAIM KPHTEPHAM, IPHHITEIM IJs apaMeTpos,
BAOXHBIX 11 Oe30MAcHOCTH,  DEKOMEHJAYeTCs  CONpOBOXIATL  OLICHKOH
4yBCTBUTENLHOCTH (OLEHKOH TOro, Kakum o0pasoM H3MeHCHHE 3HAYEHHS OXHOro
nmapaMetpa pacdetHoi Mozemu AC mnu mapaMeTpa QU3HKO-MaTeMATHYECKOM MomenH
nporpamMMel ans OBM Biuser Ha pesynsTar pacyera mo nporpamme ms OBM) mm6o
OlIEHKOH HEONpPeNeNeHHOCTe! MOTydeHHEIX pe3yNbTaToB. B ciiyyae npoBeneHus OLeHKH

TyBCTBHUTENLHOCTH PE3YNHTATOB PACIETOB 3aMpOoeKTHLIX aBapuil AC ee peKOMeHmyeTCs
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BBHINIOJIHATG C LENBIO BHIABJICHHA HaHXYJIIETO M3 BOSMOXHEIX coctoanuii PV AC B
OTHOILIEGHWH IfapaMeTpa, CPaBHHBAEMOTO C IPHEMOYHBIM KpuTepueM. B ciyuae
IIPOBEEHNUS OLEHKH HeollpeleleHHOCTell pe3yIbTaToB PACYETOB 3aNpPOEKTHBIX aBapHil
AC ee pexkoMeHIyeTcs BBHITONHATH ¢ UEABIO ONpeneneHus Hanbojee OXKHAAEMOro
3HAYeHHs MapaMeTpa, CPaBHHBAaEMOTO C IIPHEMOYHBIM KpuTepHeM. lIps 3TOM mOZX
Haubollee OXHIAaeMBIM 3HaUYEHHEM [1apaMeTpa NOHHMAeTCsA ero cpejHee 3HAUEHMUe,
TIoNydeHHOe Ha OCHOBE CTATHCTHYECKOH 00paboTKy pe3yNhTaToB BapUAHTHEIX PACYETOR
1o mporpamMMe Had 3BM c ydeToM HOTpelmHOCTH, 00ecrednBaeMoi IporpaMMon Ajs
OBM 1mpm pacyere yKa3aHHOrO IapaMeTpa, YCTAHOBIEHHOH B aTTECTALHOHHOM
macriopre. OmEcaHHe oAXOAa K ONpenelieHHIO Hauboee oxumaeMoro 3HavyeHus
napamerpa, BaxkHoro g 6esomacHoctn AC, IpH NPOBeNeHMM PaCYETHOrO aHAIM3a
3arpoeKTHEIX aBapuit AC mpuBezeHO B npuiIoxeHHH Ne 4 K HacrogmeMy PykoBOACTBY
110 6e30MacHOCTH.

16, OuesKy 4yBCTBHTENBHOCTH ¥ HEONPEHETESHHOCTEH PEe3yNBTATOB aHANH3a
3arpoeKTHEIX aBapuii AC pexoMennyerca npencraenats B OOB AC s Tex aBapHitHbIx
CLIeHapHeB W3 IepedHd aBapHiHEIX cresapues, obocuoBamHeIXx B OOB AC, ans
KOTOpBIX 10 UTOTaM BHITIONHEHHS pacyeTa ¢ IpAMeHeHHeM nporpammsl i1 OBM Oes
OLIEHKM HEONpENeNeHHOCTel NpONeMOHCTPHPOBAaHEl HAUXYNIIHE KONMYECTBEHHBIE
3HAYEHHUS NapaMeTPOR, CPABHHBAEMBIX C IIPHEMOYHBIM KPUTEPHEM.

17. Pe3yneTaThl aHaNM3a 3aIpoeKTHEIX apapuii AC, BEINOJNHEHHBIE B KaYecTBe
OCHOBEI [yig paspaborku (moxrteepxnenus 3bdexrupHoct) PY3A, pexomennyercs
CONPOBOXAATE OIEHKOH UYBCTBUTENBHOCTH C IHENBIO ONpefeNeHus HeoOXOAHMOIo
obBeMa TeXHWYECKMX M OpTraHHU3allHOHHBIX CpEeNCTB A npuBefeHus PY
B KOHTpoIupyeMoe Ge3omacHoe cocToAHUe, yeTaHoBineHHOoe B PY3A. Ilpu atom B OOB
AC pexoMeHOyeTCs MpeICTaBIATh NMOXXOXN K ONpeNeleHHI0O HeoOXOmMMOro obmeMa

pacHeTHOoro OGOCHOBaHI/IR, KOTOpOE CONPOBOXKOaAETCA ONEHKOH YYBCTBUTEJILHOCTH.

TIL. Pexomenpganuu BO HENoOJL30BAHMIO METOA0OB OLEHKH HeonpeleaeHHoOCTel
18. Oumuemxy BIHSHHS HEONpeHENCHHOCTEH TEOMETPHUYESCKHX pasMepoB

sneMeHTOB ¥ obopyzoBanmsa PV, HaHHEIX O CBOMCTBaX BeUIECTB H MaTEPHANOB,
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KO3 GhHUITMEHTOB 3aMBIKAIOIMX COOTHOIIEHMH, WCIONL3OBAHHEIX B IPOrpamMme Juis
3BM, a Takxxe HeOlpeAeleHHOCTeH, 06YCIOBICHHBIX paboTOoN CHCTEM YITPABIEHHS AJst
TOAJePXKAHUS pPEXUMHBIX HapaMerpoB PVY Ha pesympraT pacueTHOIO AHANU3a
GesomacHoctn AC (manee — mapaMeTpoB, OKasLIBAIOINHX BIUSHHE HA pe3ynbTaT
pacueTHOro  aHammsa  OezomacHocTH  AC), pekoMeHAyeTcs — BBUIONHATL ¢
HCTIONB30BAHHEM !

CTATHCTHYECKHX MeTonoB (Meroma Moute-Kapno, Meroma, OCHOBAaHHOTO Ha
HCIIONB30BAHMN COOTHOWICHHMS YHIKCa, MeToJa, OCHOBaHHOI'O Ha IOCTPOSHHU
[IOBEPXHOCTEH OTKIIHKA);

METONOB, OCHOBaHHEBIX Ha OO0OIIeHHOH TeopuH BO3MYyIIeHMs (METOAOB
NMHHEApH3aLHH);

MEeTO/I0B, OCHOBAaHHBIX Ha HCIIONb30BaHHN HHKCHEPHEIX KO3 (HIMeHToB 3amaca;

KOMOMHAIMM  CTATHCTHUECKHX METOJOB M  METOAOB, OCHOBAHHHIX Ha
HCIIONB30BaHAK MHKEHEPHBIX K03 dHIeHTOB 3amaca;

HMHBEIX METOJAOB IpH ycloBuM HX obocHoBammsa B OOB AC mmm Marepuanax,
00OCHOBEIBAIOLIHX IIPHMEHEHHE IporpaMmMel it IBM.

Ilpu »sToM BEOOP MeTOZA OEHKM YKa3aHHBIX  HeONpeleneHHOCTeH
pexkoMennyeTtcst obocHoBrBaTE B OOB AC.

19. CrartuctHuecxne MeTOABl M METONH! JIMHEapH3alMH PEeKOMEHIyeTcs
TPAMEHATE JUIS OHCHKH CTATHCTUYECKHX XapaKTepHCTHK (TONEpaHTHBHI HHTEpBAl,
[OBEpHUTETLHEIH HHTEpBAll, CpelHee 3HaYeHHe, CTaHJapTHOe OTKIIOHEHNE) [1apaMeTpoB,
BaXHLIX i1 GesomacHocTM AC, YYHTHIBag CTaTHCTHYECKHE XapaKTEPUCTHKH
(byHkmro pacnpenmenesus, AWana3oH H3MEHEHHSI) IapaMeTpoB, OKA3BIBAIOIIMX
BIHSAHWE Ha pe3yNbTaT pacueTHoro aHammsa 6esomacHocT AC.

20. Meronrl, OCHOBAaHHSIE HA MCIIOJIL30BaHWM HHXXEHEPHEIX K0d(h(bHIHEHTOB
3amaca, PpeKOMEHAYyeTcsi NPUMEHATh NpHM BBIIONHEHHH pacuyeTHOro aHajimu3a
6esonmacnocta AC Ha OCHOBE KOHCEPBaTHBHOTO HOAXO0JA.

21. Tlpu BEIMOJHEHHH OLEHKH HeOoUpeAeIeHHOCTed pe3ynbTaTa pacueTHOI'O
aganusza OesomacHocTn AC mo mporpamMe mins OBM, BHe 3aBHCHMOCTH OT

pcnonssyemoro Meroga, B OOB AC pexomennyeTcs o©oOOCHOBBIBATE BHIOOp



IapaMeTpOB, OKa3BBAIOIINK BIMAHHE HA PE3YNbTATHl YKA3aHHOTO aHaNHN3a, a TAKKe HX
CTaTHCTHYECKHE XapaKTEPHCTHKH.

22. OGocHoBanHe BbIOOpa MapaMeTPOB, OKAa3hIBAIOIUMX BIIHSIHHE HA PE3yNbTaT
pacueTHBIX aHanu30B OezonacHocTH AC, 1A KaXIOTo M3 PEXHMOB PEKOMEHAYeTCA
BBHINONHAT MyTEM NpPOBEAEHHA aHANH3a 4yBCTBUTENBHOCTH M/UNH C HCIONB30BAHHEM
9KCIIEPTHOM OLIEHKH.

23, ®ymxuuuM pacHpemeNeHWs W [AUAlla30HB! BApbUPOBAHWS  3HayeHWUi
[apaMeTpoB, OKA3LIBAOMIKNX BIHSHAE Ha PE3yIIbTaT PaCYeTHOr0 aHanu3a 0e30nacHOCTH
AC, pexoMeHIyeTCs NPHHEMATh:

I aMIUIMTYIHO-HaCTOTHEIX XapaKkTepUCTHK PpeXHMHHIX Ilapamerpos PV,
4 TaKXKe FeOMETPHUYECKMX PasMEpPOB M HMHBIX TEXHOJOTHYECKHX HAPaMEeTPOR CHCTEM
M 3/eMeHTOB 00opynoBanMs PY — B COOTBETCTBHH C NPOEKTHO-KOHCTPYKTOPCKOH
IoKyMeHTanuedt PV;

I JaHHBIX O CBOHCTBax BeNIECTB M MAaTEpHaloB — B COOTBETCTBHHK
¢ JOKYMEHTaMH II0 CTaHOapTH3aluM B OONACTH HCIIONb30BaHMA ATOMHOH 3HEPrHH
W/ANYE  pe3yibTaTaMH aTTecTallMd CIPABOYHBIX HAHHBIX O CBOMCTBaX BEIECTB
¥ MaTepHanoB, NPOBOAMMOM B YCTaHOBJIEHHOM TMOpsiKe, WM HHbOpManued,
YKa3aHHOH B HayJYHO-TEXHHIECKHX CIIPABOYHUKAX;

JUTS KO3(pHIMEHTOB SMIIHPHYISCKIX YpaBHEHHH, HCIIONb30BaHHBIX B IporpaMme
ms OBM — B cooTBETCTBMM ¢ WH(popMamueif, IpelNCTaBICHHOH B OTYeTe
0 Bepu(HKAIIHE ¥ BAMAAIMH MporpaMMel Ais OBM.

B cimyuae oTcyrcrBma HHQOpMalMH OTHOCHTENHHO (GYHKUMH pachpenencHus
H [4aNa3OHOB BapkMpOBAHEA 3HAYSHHH IIapaMeTpoB, OKAasbIBAIOIIMX BIMSIHAE Ha
pesynbeTaT pacdyeTHoro aHanusa GesomacHoctH AC, pexoMeHIyeTcs 0GOCHOBHIBATE HX
BeI60p B OOB AC, B TOM JHCIIE ¢ HCIIONB30BAHHEM SKCIIEPTHOMN OLIEHKH.

24, Tlpm wHCcmonmb30BaHUM JJIA ONEHKH HeONpelelleHHOCTEH pesynbTara

pacdeTHOTO aHaimmsa OesonacHocT AC CTATHCTHYIECKHX METONOB PEKOMEHLYeTCs

BEITTOJIHUTE OJHOBPEMEHHOS BAPEHPOBaHKE [apaMeTPOB, OKa3bIBAIOIUMX BIHIHHE
Ha pesyIbTaT pacueTHoro aHammsa GesonacHoctr AC, C HCIIONB30BaHHEM IeHEepPaTopa

NCeBAOCTYYalHEIX YUCeT;



NpOBECTH HEOOXOAHMMOE KONMYECTBO BAPUAHTHBIX pACYETOB ¢ IIOMOIIBIO
rporpaMmel it OBM;

BBIIIOJTHUTH CTATHCTHYECKMI aHATH3 Pe3yJIbTATOB YKA3aHHEIX PacyeToB.

Ilpp sTOM, €CHH IeNBIO CTaTHCTHYECKOTo aHalusa spigercd OOOCHOBaHHE
TPaHHIl TONEPAHTHEIX HHTEPBAJIOB MApAMETPOB, BaXHEIX s OesomacHoctH AC, TO
PEKOMeHIyeTcs NpOBOAUTH TaKoe KOJHYECTBO pacdeToB, 4YTOOEI 00eCmeddTh
ofocHOBaHHEe yka3aHHEIX IPaHUII C BePOSTHOCTHIO He MeHee 0,95 npu ypoBHe HOBEPHUS
0,95.

25. Ilpm cOnoOCTaBA€HHM TIpaHMIl TONEPAHTHBIX MHTEpPBAIOB IapaMerpa,
BaxkHOTro 114 OezomacHocTr AC, U pesylisTaToB pacdernoro aHannsa desomnacHoct AC,
[ONYYEHHBIX Ha OCHOBE KOHCEPBATHBHOTO IIONXOAa, PEKOMEHIYETCA COIOCTABHTH
3HAYeHNUS NAapaMeTpoB, OKAsHIBAIONIMKX BIUIHWE Ha pe3ylbTaT PAcYEeTHOrO aHayiu3a
Oezonacroctd AC, IpUHATHIE NpH NPOBENeHWM YKa3aHHOrO AaHAlIH3a Ha OCHOBE
KOHCEPBaTHBHOTO [TOJX0a, C COOTBETCTBYHOIMMHA 3HAUYEHHSIMH 3THX HapaMeTPoB, IIpH
IpOBENEHHM pacyeTa C KOTOPHIMH IIOMyYeHa IpaHylia TONEPaHTHOTO MHTEpBAa
napaMerpa, Baxuoro ams 6esonacuocta AC.

26. Tlpu HCOONB30BaHMM [N ONEHKH HeOTpeNeNeHHOCTEH pesynsTara
pacyeTHOro aHanu3a OezonacHocti AC MeTofa THHEAPH3ALUH PEKOMEHYETCs:

MPOJEMOHCTPHPOBATE, YTO MapaMeTphl, OKaZBIBAIOINHE BIHSHME HA PE3yNbTar
pacueTHOro ananmsa OesomacHoctyt AC, SBISIOTCA B3aHMHO HE3aBUCUMEBIMH, THOO
YCTaHOBUTE M OLEHHTL CTENEHb MX 3aBMCHMOCTH IIyTeM BEIYMCIIEHHS Koad(HIMeHTa
KOPPEeNIIiHy;

0BOCHOBEIBATE ~ JOBEPHTENBHEIM  WHTepBal  MapaMmeTpa,  BaKHOTO s
besomacuoctd AC, c JOBepUTenbHOM BeposTHOCTHIO He MeHee 0,95 mubo
00OCHOBEIBATH U1 YKA3aHHOTO IapaMeTpa KBaHTHAb Topsika ue MeHee 95 %.

27. Ilpm wHCHONB30BAaHHM JUI OLEHKH HEOIPeReNeHHOCTeH pe3ymBTara
pacdeTHoro aHammsa OGesomacHocT AC METOINOB, OCHOBAHHBIX Ha IPHMEHEHHH
HHXKEHEPHBIX KO((UINEeHTOR Ramaca, peKOMeHIyeTcs OGOCHOBLIBATE YKa3aHHEIE
K03 GHUIMEHTE ¢ HOBEPUTEIIEHOM BEPOATHOCTEHIO He MeHee 0,95 3a HCKIIOUEHHEM TeX

pacteToB, B OTHOLIEHHMM KOTOPHIX KO3GhGMIMEHTH 3amaca periaMeHTHpYIOTCH
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B (ejiepalbHBIX HOPMAX ¥ [paBuiax B OGNACTH HCHONB30BAHHS ATOMHOH SHepruu

W OIOKYMEHTax IO CTagJapTH3aluuu B 06J1aCTH HCIIOJIH30BAHHSI ATOMHOH SHEPTHU.




AC
0]0)}
PY3A
Py
39BM

ASME
V&V20-2009

1

TTPYUNTOXEHUE Ne 1
K PYKOBOJICTBY It0 6€30MacHOCTH
IIpH HCHONE30BaHHH aTOMHOH 3HEPriu
«PexoMeHaluK IO OlleHKe NorpelHocTel
M HeonpeaeNeHHOCTeH pe3ybTaTOB PACUETHBIX
aHaIH30B H€301acCHOCTH aTOMHBIX CTANUMID,
YTBEPKAEHHOMY MPHKA30M

DenepansHoif cIryKOBI 10 DKOIOTHYECKOMY,

TeXHOJIOTHUECKOMY M aTOMHOMY HAaA30pY

oT «3» _ctronud__2049r. Ne £ AR

Tlepeyens cokpameHuii

aTOMHas CTaHH

OTYET 110 00OCHOBAHHIO 0e30IIaCHOCTH

PYKOBOZCTBO 1O YITPaBIEHHIO 3aIPOEKTHBIMHI aBapHUAMHU
PeaKTOpHAd YCTaHOBKA

3NIEKTPOHHO-BBIYUCIUTENBHAS MAIIHHA

cragnapT ASME (American Society of Mechanical Engineers —
aMepHKaHCKoe OOIIEeCTBO HHKEHEPOR-MEXaHHKOB)

TI0 BeprGUKaLHUH 1 BATHIAHA IporpamMM amns S9BM

B 00JIACTH BEIYHCIUTEILHONH IAAPOIHHAMAKA
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TIPUIIOZKEHYE Ne 2
K PYKOBOICTEY 110 O@30HacHOCTH
IIPY UCIIONB30BAHMH ATOMHON 3HEPIHK
«PexoMeHIalyK IO OLeHKE NorpelmHocTelt
1 HeONpelelIeHHOCTeH pe3yIbTaToB paCUeTHBIX
aHanu30B 6e30NACHOCTH ATOMHBIX CTAHIMAY,
YTBEPKASHHOMY MPHKA3ZOM

PenepanbHOH CIyKObI IO SKOIOIHYIECKOMY,

TeXHOJOTHYECKOMY U aTOMHOMY Hanzopy

OT «90» 4erone 2020 . Ne 24X

TepmuHBI H ONIpeae/IeHHn

B pamkxax Hacrosmero PykoBoacTRa [0 OE30IIACHOCTH MCIONBIYIOTCH
CIIeZyIOIIHe TePMUHE] ¥ ONpeNesIeH .

Banupamds mporpaMMBl AN 3JeKTPOHHO-BBIYMCIMTENbHBIX MANMH —
nponecc OO0OCHOBAHHS aIeKBATHOCTH BOCIPOW3BENEHMS mporpamMoil s 3BM
¢usmgeckoro genenus (MHOO COBOKYMHOCTH (GHM3HYECKMX SBIEHHH) ¢ OLEHKOH
IIOTPEIHOCTH Pe3yNbTaTa pacdyeTa, BEIOTHEHHOrO ¢ IOMOLIBIO IporpaMMel i DBM,
IPOBEAEHHOH IyTeM CpaBHEHHs yKa3aHHBIX PE3yNbTaTOB PacuyeTOB C M3MEPEHHSIMH,
BHINONHEHHEIMEM Ha  SKCIEPHMEHTANRHBIX  YCTaHOBKaX (C  IOKa3aTeNbCTBOM
IIPeNCTABUTENBHOCTH SKCIIEPHMEHTOR).

Bepndukanus nporpaMMsl A 3JEKTPOHHO-BHIYHCIHTEILRBIX MAIDHH —
TIpolecC IPOBePKH TOrO, UTO Iporpamma ansg OBM paboTaeT koppekrHo u He
COTEPXKUT OIHOOK IPOrpaMMHPOBAHHL.

Kpoce-gepHHKkanua — conocTapleHHe pe3yNETATOR PacieToOB IO Iporpamme
s OBM ¢ pesyneTaTaMM pPacdeToB IO Apyroif mporpamme g OBM, mpomenmei
SKCIePTA3Y B YCTAHOBASHHOM HOPSIKE.

HeonpeneJieHHOCTh peysibTaTa pacueTa — HEOTPHUATENLHBIA Napamerp,
XapaKkTepusyromuil pazbpoc 3HaueHul, KoTopsle Morixm Owsl ObITE 0BOCHOBAHHO
TPUIIHCAHB] PACCYHTHIBAEMOI BelHYMHE,

IorpemnocTe pe3yibTaTa pacueTa N0 NPOrpaMMe JUIA DJIEKTPOHHO-
BbIYHCIHTEABHOH MAIIMHEI — OTKIOHEHHE pe3yNbTaTa pacdeTa [apaMerpa OT
OIIOPHOI'O 3HAYESHU 3TOrO Iapamerpa, KOTOpOE HCIIOMB3YIOT

B Ka4CCTBEC OCHOBEI [(JIs COIIOCTABJICHU CO 3HAYCHHUAMHU BEJIMTHH TOTO XE polia.




ITPUJIOXKEHUE Ne 3
K PYKOBOACTBY T10 Ge3omacHOCTH
IpY HCTONb30BAHUK aTOMHOH SHeprHi
«PeKoMeHnaly 1o OLeHKe IOrPeHocTe!
M HeomnpeJeneHHocTeH pe3ynbTaTOB pacdeTHBIX
aHATH30B 6E30IACHOCTH aTOMHEIX CTAHUMR,
YTBEPKIEHHOMY IPHKA30M

DenepanbHOR CIYXOLI IO 3KOIOTHYECKOMY,

TEXHOJIOTHYECKOMY M aTOMHOMY HaA30py

oT «E» _der0nd_ 20201. Ne LAZ
Baok-cxeMa nponecea oNeHKH HeOnpeaeTeHHOCTeH pe3ylsTaToOR PaCYeToOB
NMPOEKTHLIX aBapHil ATOMHBIX CTAHIHA

Bitox-cxema npouecca OLIEeHKH HCOHPGL[SJIGHHOCT@I;'I Pe3ynbTaTOB pacyeToB

npoexTHEIX aBaprui AC npencrasiena Ha puc. 1.



AHENH3 D230NacHoCTH

Ha ocHoge
KOHCepBaTHEH
neaxosa

{Tnasa 15 OOE)

oro

13

Onpegenarouy
paXiia

b

G

@alin 1exo aHbL. B3 HHLIX
ANA aHAnNK32a peXxima
{peanHCTHYHLIE NCXDIHBIE
AaHHee)

¥

KoHcepearuBHoe

pabotocnocofHocTr
CHCTENM H 3MEKMEHTOR

AcUyEeHNE O -

Bunenuenve Gazosoro
pacueTa pexnma Ges
OULHKH
HeonpefeneHHocTel

Y

3

Onpenengrne nepeyHa
PyHRUMTT pacnpegenshis i
SUANAI0HER OTRADHEHNA
NaPaIaTPOR U XA PAK ePHCTHK
peakTopHBH yeTaHoBKH

i

Onpenenekie nepedxn
§r yurumit pRCpeREnNSHNA 1
B1aN330HCR OTKAOHSHHA
A2Pam eTPeB NPOTpaKti bl ANR
GBM

[y

AKCNEPTHOB MHEHI 8.
NPOBKTHEIR & HKHbI8
clopyaceanna 1 cuctem PY

i
ARanua cusHapia,

ga

OueHKa YyBCTBATeNbHOCTI

J 3

]

[Mepeuens NapameTpog
TpebyeT yTouHeHnA

¥

YTGUHEHH2 AHaEN330H0B
OTKNOHEHNA 5NA By paHHoro
MepeyHA NapaMeTpos

Y

CueHKa Heofpe AeNeHHOCTH

Y

3apavua
BbINCNHEHa

KoHcepeaTHEHOCT
noATEepHAsHa

!

CpaBHeHHe peaynkTaTos 0Ee i

HeonpeAen eRHOCTER C

pesynkTaToM KOHCe PRaTHEHOMD

pacueta

[

AHanu3 RENeHHIE, 3KCnepTHoe
MHRHUE, MaTpHa
BaNHAAUNN, pesyaLTaTH
sanuaayn

HoHcepRaTHBHOCTL HE

noATBeEKAeHa

Y
“Adanna

KOHCEPBATHBHOMD
pacyera

Puc. 1. Brok-cxema nponecca OUeHKH HeolpeJelieHHOCTe! pe3ybTaToB
PacveTOB IPOEKTHHIX aBapHil aTOMHBIX CTAHIHIM
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MMPUIOXKEHUE Ne 4
K PYKOBOZICTBY IO 0€301aCHOCTH
[IPY HUCIIONB30BAHMH AaTOMHOH SHEPrHH
«PexOMeHal¥H [0 OlleHKe IIOIPElIHOCTER
¥ Heolipeie/ieHHOCTel pesyisTaTOB PACTETHEIX
aHaMu30B 6e30MacHOCTY aTOMHEIX CTAHIIHN»,
YTBEPXKAECHHOMY IIPAKA30M

DenepansHOit cayXGOBI O 9KOJIOTHIECKOMY,

TEXHOIOTHYECKOMY ¥ 4TOMHOMY Hag30py

OT «30» geeppaed  2020T. No 288

Onucanne nojxoaa K onmpeaejeHHIo Haubo/Iee OXRUIAEMOrOo 3HAMCHHUN
napamMeTpa, Ba)KHOro Aas 0e301aCHOCTH ATOMHDBIX c*ranunii, NPpH NpOBEeACHHAR
PACYETHOI0 AHAJIH3A 3ANMPOEKTHLIX anapni‘l ATOMHBIX CTAHI M

1. OcobenocTH ONCHKH NOFPEIIHOCTH PE3YALTATOB PACICTOB
1o MporpaMme AJIs 3MeKTPOHHO-BRMUCTATEIbHBIX MAIIHH, HPE)HA3HAYEHHOMH
A8 MOJCTHPOBAHKS 3aHPOCKTHELIX aBAPUil ATOMHBIX CTAHNMIA,
B Mpolecce ee BAMMAALHA

Jns OLEHKH IOrpelllHOCTH pPE3yNBTaTOB PAacueTOR IO Iporpamme mii IBM
B IIpoliecce ee BalUAallid PEeKOMEHAYeTCS MCIIONb30BaTh KaK OSKCHEPHMEHTHL MO
OTHeNBHEIM IIpolleccaM H  SBJIEGHHSM, TaK M HHTerpanbHBle 3SKCHepPUMEHTH,
BHINOJIHEHHBIE B YCIOBHSX, NPHOIKEHHBIX K OXHEaeMEIM ycnoswsMm Ha AC B xome
3alpoeKTHOH aBapyu. PesynpTaToM Baduzanuy nporpaMMsl 1 IBM seisgercs oneHka
coCTaBILIIOMEell  MOTPEeNHOCTH  pacveroB,  CBiA3aHHOM ¢  YIpOLIEHMAMHE
H IpHOMIOKEHNAMH (U3NKO-MaTeMaTHYECKHX MOJeNel, peanu3oBaHHEIX B [IPOrpaMMme
i OBM. Ilpennaraembrif HOOXOX OCHOBBIBaETCS Ha METOIMKE, OMHCAHHOM
B cragapre ASME V&V20-2009.

Iiycte D — 3HaueHme IapaMeTpa, H3MepeHHOE B XOIe 3KCIEpPUMEHTa,
HCITONB30BAHHOrO MU BANANALHM NporpaMMel Ans DBM, S — 3HaueHune mapamerpa,
paccunTagHoe no Iporpamme mias 3BM, T — «ucTHHHOe» (HEH3BECTHOE) 3HAUCHHE
nmapaMerpa.

Beenem cnexyiommie o0o3HaueHHs I MOrPELIHOCTH pe3yibTara Pacuera Iio
nporpamme A1 O9BM 8¢ (oTkiIOHEHHS pe3ynbTaTa pacdera Mo nporpamme st 9BM or

CKHUCTHHHOI'O» 3Ha‘:{eHI/I5I) )54 HMOrpelrHOCTH H3MEpPEHHUA B IKCIIEPHMEHTE,
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HCIONB30BAaHHOM [ ee Bamujauuu Op (OTKIOHEHHs pe3yNnbraTa H3MEpPEeHHS OT
KHCTHHHOIO» 3HAUEHHMS):
6s=8—T; (1)
6p =D ~T. (2]

I'paduueckoe npencrasnenye BBeICHHBIX 0003HaUeHHH IPUBEIEHO HA pucC. 2.

S Peaynbrar pacuera
OTKNOHEHWE pacyeTa
E |oT sxcnepumenTa

Pe3ynsTaT usmMepexuns

sesesvedenrensenuonasncenynnnroovnsvrvssvafaren

8p 3s

nesnesaa

"UCTUHHOE" 3HaveHue

LYTTTTrees arsuan earnannanannnse assesnssancdosunn

[T

V3mepneman (paccunTbiBaeMasn)
BenuunHa

Ycnoeus nposenenns
3KenepuMeHTa (pacyera)

Puc. 2. Tpadudeckas HIUIIOCTPAINS HCIONB3YeMEIX IOHATHR
TIPH BAJHAAUMH IIPOrPAMMEI AT 31E€KTPOHHO-BRIYHCIUTELHON MAIIHHEL

Otxionerne E pesynerata pacdeTa § OT pesynbrara M3Mepeuud D MoxHO

BEIPA3UTH Hepes HOTPeIuHoCTH 8 U 8p, yuntsiBas Beipaxenus (1) u (2):
E=S—-D=(-T)—(D-T) =68 — &p. 3)

IlorpemHocTe pesynpTara pacdera mo mporpaMMe ans OBM 8¢ umeer Tpu
COCTABIAIOLINE:

Omoder — OOycrnopieHHas YHpOIIEHWAMH M JONYUICHHSMHM, HPHHATEIMKA
B QH3HKO-MAaTEMATHIECKOH MOAENM IporpaMMsl Ui IBM;

Spum — OOYCIOBNCHHAst YHCIHEHHBIMM METOJAMH, HCHONB3YEMBIMH IIPH
IPOBEACSHUM PacyeToB Mo uporpamMe ang IBM;

Sinpue 00yCIOBJICHHAS HEIONHOTOH 3HaHME 00 MCXONHBIX NAHHBIX I
pacdera 110 nporpamme g OBM.

TaxuMm 0b6pazoM, HMeeM:

8s = Omoger + Sinput + 8num- “)
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Hensio panmpanny nporpaMmsl mis OBM B npemmaraeMoM MOAXONE SBISETCS
OUEHKa MOTPEIIHOCTH Oyoqer, W IS STOTO MPENIONKEH CIeAYIOUME alIrOpHTM.
Kombunanus eripakenui (3), (4) naer BblpaKeHue I ONpeeieHus OTKIOHEH s F:

E =08s—68p = Spoger + Sinput + 8num — p (3
OTKYJa IOTydaeM:
Smoger = E ~ (Sinput + 8num — SD)- (6)

Cumeicn  BeIpaxenus (6) CUeAyIOWIHH: HCKOMas IOTPEIIHOCTE  Oppder
OlIpeesisieTcs He TONBKO OTKIOHEHHSM Pe3ylibTara paciera OT W3MEPEeHHOTO 3HadeHus
E, HO M norpenHocTaMy, OOYCIOBJICHHBIMH HENOJHOTOH 3HAHMH 06 HCXOMHBIX
JaHHBIX, YHCICHHBIX MeETOoJaX M H3MepeHusaX. B dactHoM ciydae, Korma
HOTPEIMHOCTAME 8p, Opym M Binpyr MOXHO mNpeHebpeus, MOTPEMHOCTE &ppger
COBlIaJIaeT C OTKIOHEHHEM .

B mpapo#t wactH ypaBHeHHa (6) 3HaK M MOLYIb H3BECTHBEI TONBKO IS
OTKIOHeHHd E. B mpennonoxeHuu ciydalfiHOCTH W HE3aBHCHMOCTH BCEX BeJHYWH

B ASME V&V20-2009 BBORUTCA HEONPEHEICHHOCTD BANMIALNH Usg;

Upal = J uzgnput + ubym +up Q)

The: Upnputs Unum» Up — CTAHAAPTHBIE HEOMPEAENCHHOCTH, COOTBETCTBYIOIIHE
6input’ 5nu‘m: 6D-

Heonpenenensocts Bamumaimu OporpaMmel it OBM npexcrasinger coboit
OLEHKY CTAHIAPTHOIO OTKNOHEHHs KOMOUHALMM NOTPeMHOCTER Sinpyr + Onym — Op.
KoHeqHBIM KOTMYECTBEHHEIM Pe3yIBTaToM BallWAAlNH IporpamMMsl 1t 9BM sensercs
wnrepsan (E — Uyq; E + Upgr), B KOTOPOM HAXOMATCA Op040;. HeolpeleneHHOCTH
U3MepeHHH up npeAnonaraercad H3BECTHOH, IOCKONBKY ee OLEHKa SBISETCS COCTABHOM
TacTBI0 JKCIepuMeHTa. TakuMm oOpasoM, 3amadeil OLEHKH HeONpeHeNeHHOCTeH,
cornacio ASME V&V20-2009, cTaHOBHTCA OLEHKZ HEOMPENENCHHOCTEH Uinpye
A Upym-

[Nt OUeHKH HEeONPEeNeNeRHOCTH Uipyy: TPEOYETCA NMPOBENEHHE BAPHAHTHEIX

pacueToB no mporpamme Ans 3BM c BaphbupoBaHHEM INapaMeTpoOB ee pacdeTHOH
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MOfeN¥ ¢ IOCHemyloulel craTHcTayeckod o0OpaboTKoH pe3sylbTaToB YKa3aHHBEIX
pacueToB. CpellHee 3HAUEHHE Pe3yNbTATOB BAPHAHTHEIX PAcyeToB 10 IIporpaMme s
OBM S I HEONPEAENEHHOCTb Ujpyys ONPEASIAOTCS HA OCHOBE HECMELICHHBIX OLEHOK
MareMaTH4ecKOro OXHIAHHA M CTaHJapTHOrO OTKJIOHEHHS Pe3yNbTaTOB BapMaHTHBIX
pacdeTos 1o nporpamMme ans OBM.

OueHKa HEONpPENSNeHHOCTH Uy, OCHOBaHAa Ha 3KCTPANOINMH PruapicoHa.
JJia 3TOTO BBIMONESETCS CPAaBHEHHE Pe3ybTaToB pacdeToB Io mporpamme ans OBM
€ HCIIONBE30BaHMEM Ha HECKONBKHX CeTKax pasHOH cTemend nerambHocTH. CHavana
olpeferseTcs MOPA0K AMIPOKCHMAIIH P JUIA PACcHeTHOro 3Ha4eHHs MO0 Ha OCHOBE
unpopMmanya o6 wHcmonblyeMoit umcneHHO#t cxeMe, MO0 M3 aHATM3a HA OCHOBE

PACHETOB Ha Tpex CEeTKax M3 clIenylomielf CHCTeME] ypaBHeHHH:

p= Intry )(Inl £3/ ¢ nl+a®); &
_ (s

1) = In (r;; =) ©

s=sign(es/en), (10)

rae:

P — TOPAAOK alpOKCHUMALH;

= (N /NDYE > 1, 15 = (Np/N3)Y9 > — koshduumentsl u3MesbdeHns
CEeTKH;

d — IpocTpaHCTBEHHAS Pa3MepPHOCTh CETKH;

N; — 4HCIIo 3IIeMEHTOB j-0f CETKH, j MEHAETCS OT 1 mo 3;

€ =855 e3=5—5;

Sj — pesyneTat pacdeTa 110 mporpamme a1 OBM Ha j-oif cetke, j Mensercs ot 1
o 3.

Cucrema ypasrenu#t (8) — (10) pemaerca mrepamMoHHEIM MeTosoM. [anee
paccuuThiBaercs K03dOUIMERT cXoMuMocTH 1o ceTke GCI 1o cnexyromei bopmyne:

E- 821

GCl = (11)

7311



Tae:

F; — xosdunmeHT HaNEXHOCTH, peKOMEHiyeMoe 3HaueHHe KOTOpOro
cocTaByseT 1,25 JUIg agaiu3a ¢ HCIIONb30BaHHEM TpeX u Hollee ceTok;

e2! =[S, —S;| — MOmy b pasHMIBI MeXIy pe3yIhTaTaMM pacdeToB 110
nporpamme it OBM ¢ ucnonb30BaHReM ABYX CETOK.,

CranpapTHas HeONPEOeNeHHOCTE Upym,m PE3YIBTATOR pacdera OnpemeNdercs mo
dopmyne:

Unum = GCI/k (12)
roe k — xosdhuumenT o0XBaTa, PEKOMEHyeMOe 3HaYeHHe KOTOPOro COCTaBIISET
1,15 nns aHanm3a ¢ HCIONLE30BAHHEM TpeX K Oolee CETOK.

Meron Bammpauun nporpamMer mis OBM ASME V&V20-2009 npennaraer
crocob OLEHKH IOrpelllHOCTH €€ PaCYeTHOM MOAENH ¢ UCHONB30BAHHEM TOJIBKO OMHOTO
H3MEepeHHs, BEITONHEHHOr0 B XOle HpoBeHeHus skcreprMenta. [Ipakrudeckuit e
HHTEpeC MPENCTABIAET OLEHKA HOrPEINHOCTH 8,pp40;, KOTOPasS BEIIONHEHA Ha OCHOBE
06paboTKK COBOKYITHOCTH H3MEpEHKH, TONyIeHHbIX B IIMPOKOM IUANa30He H3MEHEeHUs
HayaJbHBIX M [PaHHYHBIX YCIOBMM (HAupuMep, IIpH pasiMYHBIX TeMIlepaTypax
U JABJECHHAX TEINIOHOCHTEN, CXeMax noxadd Mowrocty). C 3Tol Lenbi mpoeeneHa
aanTaiug MeTOMMKH, onucantoil B ASME V&V20-2009.

BeemeM cpendee OTHOCHTENbHOE OTKJOHeHHe K,y © OTHOCHTENBHYIO
HEONPENENEHHOCTE  Uinpytnos KOTOPEIE B IMPEJNONOKEHMH O HE3ABUCHMOCTH

SKCIEPUMEHTANBHBIX X PaCYETHBIX JaHHBIX MOMKHO OIpENeNuTh 1o QopMynaM:

S Neaie (SJI'E'EYL) — jﬂ'l_)ﬂ.
En'% - Neaic k=1 Dy, - b, '’ (13)
N2
2 =1 oo (SE-5n)
Uinputn% = y Zk;ﬂlc 5z’ (14)

catc—1
roe.

D,, ~ cpenHee 3HaueHNe pe3yIbTATa H3MEPEHHA B SKCIEPHMEHTE;

5, — cpemmee 3HaYeHne pe3ylbTAaTa pacuera o mporpamue s SBM;

k — HOMep BapHAHTHOIO pacyeTa.

B ommure ot ASME V&V20-2009, 3nece BBelied TOTONHUTENBHEBI MHIEKC 7

pitye:s obozHaveH s TOPAZKOBOTO HOMEPA U3MEPEHHA B COBOKYNIHOCTHA HBMEPGHHﬁ, a [Iox
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D, TOHHMAeTCs pe3yNbTaT YCPEAHEHMS] HECKONEKMX IIOBTOPHBIX M3MEpeHHi,
OTHOCHTENbHAS HEONpPeNeNeHHOCTh BAMHAAIMH HAa #A-M H3MEPEHHMH HaXOIHTCS

ananoraauo (7):

— 2 .C2/N2 2 .¢2/ND2 2
Upaln% = J Uinputn% Sz/Di + Unum,n% S%/DE + Upns% - (15)
OrIpeI(BJIHM CpeoHee OTHOCHTENBHOE OTKIOHCHHE F% U HEOIpPeOeNeHIoCTh

BalUZanuy nporpaMMel At IBM i1, 4, I8 COROKYIIHOCTH H3MepeHuit mo dopmynam

JUUISL CPEelIHETO:

5o 1 Npoint .
By =301 Eny; (16)
point
- — 1 anint
Upalp = Nopotnt Zn=1 Upaln% » a7n

r7e Npging — 9HCII0 H3MEPEHHUH B SKCTIEDHMEHTE.
Cnenyer oxuaaTh Haauius paszdpoca OTKNOHeHHH Ej ¢, M HeONpeHelIeHHOCTH
BampAalMy IporpaMMel mma OBM  Upgpne, TONYYEHHBIX [ANiS  COBOKYNHOCTH

usMepernH. 1 OLEHKM 3THX pa3sOpPOCOB BRIYHMCIAM JHCHEPCHH Ej g H Upginy [O

bopmynam:
1 N = \2
Ui = 5y 2ot (Bnte — Bw)s (18)
' Npaint'“l
2 _ 1 t
Unvarh = Nmm—lznp‘;.m (uval n% — Upq, %) (19)

Tlonnyro HeollpeneJeHHOCTh BAIHNAIMK mporpaMMsl Ans OBM ompenenuM 1o

(hopMmyIie CIoKeHNS TUCHEPCHii:

tot __ (552 2 2
Upaln = .‘uval,% + uE,% + uu,val,% . (20)

Brpaxenus (16), (20) DO3BOJMIOT OLEHATH IOIPEIHOCTE Ompger HA

COBOKYITHOCTH M3MEpEeHH} depe3 HHTepBa:

6model € (E%_ultz‘c)ltl,%; E%'I'ug(c}ﬁ,%) . (21)
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2. Oco0eHHOCTH ONEHKH HeonpeJesIeHHOCTEH Pe3yJIbTATOR PacYeToB Mo
pporpaMme 31eKTPOHHO-BLIMHCIHTENBLHBIX MAIHH, HPeaHa3HAUeHHO
I MOZETHUPOBAHHS 3aNPOEKTHLIX ABAaPHIl ATOMHBIX CTAHIMIA,
[PH NPOBEAEHHH PacyeTHOTO AHANW3A (e30HaACHOCTH

Henbl OLEHKM HeoNnpereleHHOCTEH pe3ynbTaTa pacyeTa 3alpoekTHOH aBapum
AC sBnseTcs onpezenerre HauOonee OXHIACMOTO 3HAYSHUS [IapaMeTpa, BaKHOTO [
6e30TIaCHOCTH, & TAKe CTATHCTHYECKHX XapaKTepHCTHK ero pasbpoca.

IpusnunraneHo ocobenHocTio aHanuza HeszomacHoctd AC B 9acTH TKEIEIX
aBapuil ABILETCA OTCYTCTBHE HM3MepeHHH Ha HaTypHOM OOBEKTEe B aHANM3HPYEMBIX

pexuMax. B cBa3u ¢ 5THM, MBI HMeEM KapTHHY, H300paxeHHYIo Ha pHC. 3.

A
S PesynbTaT pacyeTta

sramanusasnrRnuBERALLsn

3s
T "McTMHHOE” 3HaYeHue

S .....A

Pacc4yuTbiBaeMasn BefMumnHa

L]
1 >

Ycnosus riposegeHus
pacueta

Puc. 3. CxemaTHyeckoe H306pakeHHEe OTHOCHTENEHOTO PACHONIONKEHHS
Pe3yNbTaTOB PaCueToB M «HMCTHHHOTO» 3HATCHHA

IpuMeHAs Ty e JOTHKY PacCyeHHi, YT0 | B pasuene 1, umeem:

§~T =85 = 8moger + r‘Sinput: + Snum > (22)
rae:

Omodel — COCTABIAIOMAA MOIPEIIHOCTH Pe3ylbTaTta pacyera o MporpamMme s
3BM, obycnoBneHHas YIPOINEHHAMH H IOMYLICHHSMH, IPUHATHIME B PacuyeTHOH
MoOZieN# poTpaMME Juid OBM;

8input — COCTABNIAIONMIAA TOrPEIHOCTH pE3yNbTaTa Pacuera MO NpOrpamMme ALt
3BM, oOycnopneHHaS HEWONHOTOW 3HAHMYM OO0 MCXONHBIX HAHHBIX AJS pacyeTa 1o

mporpamme g OBM;



21

Spum — COCTaBIUIIONIAs TTOTPELIHOCTH PE3yabTaTa pacyera IO NPOrpaMme Iis
OBM, o6ycloBieHHas YHCIEHHBIMH METOHAMH, HCHONB3YeMBIMH INIPH HPOBEICHHH
pacueToB 1o nporpamme aig IBM.

«HcTrHAOE» 3HAYeHHE MOXET OBITH BBIPAXKEHO 4epe3 pesylbTaT pacyeTa o
nporpaMme st OBM ciemyromum o6pazom:

T =5= (8moder + Sinput + Snum) - (23)

3Hauenns BeNIHYHH B CKOOKAX B MpaBoil wacTi BeIpaxenus (23) He U3BECTHEI, HO
HX MOXHO OUEHHMTb. OUeHKa 8inpyr A Opym MONKET OBITH BHIMONHEHZ ¢ IOMOWIBIO
CTAHAAPTHBIX HEOHpPEENEHHOCTEH Uinpyr H Upym, 8 AN BETHIUHBL Opmoqe; MOXHO
HCIIONB30BaTh OLIEHKY, MOJNYYeHHYIO B pe3yibTaTe Balumalliy mporpamMMmel mis OBM
Ha B3KCIIepHMEHTAX IO OTASNBHBEIM IIpoLleccaM M ABJECHHAM H HMHTETrpajbHBIX
sKcrepaMenTax. OCHOBaHHEM JUIA IMEPeHOCca OUEHOK 80401 HA yenoBus AC gBigeTcs
HISHTHYHOCTS OHPEHEIIAIOIIMX NPOLIECCOB B 3THX JKCIEPUMEHTaX W B OXHAAEMBIX
YCIOBHSAX Ha HaTypHOM 00BekTe (XOTS 3To oflee yTBEpXIeHHE NOIDKHO ORITDH
000CHOBAHO B KaXAOM KOHKpeTHOM ciydae). Ouenxa 8,,04e; O METOLY, ONACAHHOMY
BBIIIIE, HpPEACTABIEHA ABYMS BEIMYIHHAMH: CPEAHUM 3HauenHem £ W crampaprHOR
HEONpENeNeHHOCTRIO 1Uy,,;. lloNHass BedHYHHA CTaHAApPTHOM HEONpeJelleHHOCTH

pe3ynbTara pacdeTa no nporpamme 1ias DBM moxkeT OBITE BHIYHCIEHa IO hopMyie:
2 _ .2 2 2
Us = Upodel T Uinpur T Unum » (24)
TI€ Umodel = Upal-
MeToj BEIMUCTICHHAS HEOTIPENETIEHHOCTH Uy, ONUCaH B paznene 1.
Bemrumnr: S u Ugnpye OUEHHBAIOTCS Ha OCHOBE IPOBEJICHHS M TOCHeAyIomel

CTaTHCTHYECKOH 00paboTKM pe3ynbTaToB BAPUWAHTHEIX PACYETOB IO NPOTpaMME AJS
3BM.

PesynpratoM  OHEHKHM  HeolpeleleHHOCTEH  IapaMeTpa, BaXHOTO  JNA
0e30IIACHOCTH, PACCYHTAHHOTO [10 nporpamme mins OBM, sBisgercs HHTepBaN It
«ACTHHHOrO» 3HAYEHHS Pe3yisTaTa pacdera:

TeES—FE—-ug §—FE+ug). (25)
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OTMeTHM, YTO OLEHKOH «HUCTHHHOTO» 3HavyeHHd T Mapamerpa, BaXHOrO IJId
GezomacHocTH,  sBIserca  Hambomee — oxmyaeMoe — 3Hayenme [ =~ S—E,
a CTATHCTUYECKOH XapakTepHCTHKON pasbpoca 3HAa4YeHWH SBIfeTcsd CTaHAapTHas
HEONPENeNeHHOCTD Ug. IIpH 3TOM BenuynHa E MoKeT IPHHUMATE KAK IOTOXKHTENbHEIE,

TakK ¥ OTpHANAaTEe)IbHBIC 3HAYCHMA.

B mpoctoM ciydae, Korzia IOTPEUIHOCTH PacdeTHOH MOMENH mporpaMMbl Ul
OBM omeneHa C HCIOJNB30BAaHUEM DE3YNBTATOR H3MEpEeHHH, BLINOIHEHHBIX B XOZE
IIPOBEJeHNs TONBKO OJHOTO MHTErPaJbHOTO SKCHEPUMEHTa, NOCIe IpeIBApHTENBHOIO
npeoOpazoBaHust CooTHOMIeHMs (24) ¢ yuerom Belpaxkenus (7) IS Uyq (Umoder =
Uyqr) TOTYHTIM:

uf = (Ufrpur + Uhum + uB), | + Wnpur + Whum » (26)
rie HWHAEKCOM val o0O03HadeHbl BENUYMHEBI, TOJNYYeHHHIE IIPM BalMJALHU
Imporpammsl I OBM.

PaccmaTpuBas NpakTHYecKWe acleKThl HCIOMB30BAHUA pPEe3yNbTaTOB OLEHOK

Onodel, IPUBEIEHHBIX B OTHOCHTENBHbIX eJHHHUIAX, YKaXeM Ha TO, 4YTO IPH OLEHKE

uureppana g I° ynoOHee HCHONB30BATHL 3HAYEHMS £ W U,y, OTHECEHHDIE

K pesynsTaTaM pacdeToB Ho nporpamme 1 OBM:

Ey =22 @7)

uiznput.% = Nm:;«-l Zg_i.l&lr (Skb;s-)z 5 (28)
W =2 29)

W = B (30)

Torma Bce wieHBl B ckoOke B mpaBoif wactw (opmynsl (25) 6yAyT oLieHEHEI
B IIPOLIEHTAX OTHOCHTENHHO pE3yibTaTa pacdeTa S M HMHTepBaN I abCONIOTHOrO

CHCTHHHOIO» 3HaYCHUA 6yz(e'r BRII'AACTE CIICOYIOLIHM o6pa30M:

TE(.S'_—.S:-E_%—.S—'-uS'%;§—§'E%+§'u5,%). (31)
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ITpn Banupanuu mporpaMmsl xus DBM B xadecTBe HOPMHUPYIOIKMX 3HAYCHHA AT

OLIEHKH AMANA30HA Oy g1 CIONB30BANHCE PE3YIETATH U3MEPEHMH B SKCIIEPUMEHTE!

Fr = 5D,
By =5 (32)
2
g, = . ()
U3 dpopmynst (32) MOXKHO BEIPA3HTE:
D 1
et 64

Toncrasnas dopmyisl (34) B (27), monyyuM BBIpaXeHHE, CBA3LIBAIOLIEE Ey,

u Eg:

- §b_35D D_ E
By =% =% 3T (%)

AHaJNOrudHO AN HeOUpeNeIeHHOCTH BanuAalyy nporpaMMsl 1 OBM:

2 2 n2 2%
2 _ Upar _ Upgy D°_ Upare

uval,% ~ g ~ pz g (1+f.;},)2 . (36)

Taxum o6pasoM, s TOro, YTOGHI HCIIONB30BATH DE3YNbTATHl BaTHAALUH

nporpamMmel g DBM, HOpMEpOBaHHBIE Ha Pe3yNbTAaThl H3MEpeHWH, HX 3HAUSHMs
_ 1
TO1+Ey

(2R}

HY)XHO YMHOXHTH Ha BEUIUHY
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