PEAEPAILHAA CIHVYIKBA
10 DKOJOTHYECKOMY, TEXHOJOI'HYECKOMY M ATOMHOMY HAJA30PY
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Mockga

06 yTBep:KJenud PyKOBOICTBA 10 Ge30MACHOCTH NP UCIOIL30BAHMH
aTOMHO#H 3Heprun «PexomMeHIaA MM 11O OLlEHKE NOTPEIHOCTEH
H HEONpPeJeeHHOCTeH Pe3y/IbTATOR PACYETHBIX AHAJIHN30B 0€30MACHOCTH
ATOMHBIX CTAHIIHI»

B memgx peanuzanHH MOTHOMOYMH, YCTAHOBIEHHBIX NOANYHKTOM 5.3.18
nyukta 5 llonoxenua o DexepanbHOH  ciyk0e 1O  3KOJIOTHYECKOMY,
TEXHONOIHYECKOMY M aTOMHOMY HaA30py, YTBEPKACHHOIO IIOCTAHOBIEHHUEM
IlpaButensctBa Poccuiickoit ®enepaumu ot 30 wmons 2004 1. Ne 401,
NpUKa3bIBAIO!

YTBepauTh  NpuiaraeMoe K HACTOAIIEMY  TPHKA3y  PYKOBOICTBO
110 0€e30IaCHOCTH IIPH UCIONB30BAHUM aTOMHOM SHeprun «PeKOMEHIAIMH 110 OlleHKE
IOrpelIHOoCTe M HEONpedeNeHHOCTeH  pe3yNnbTaTOB  pacueTHHIX  aHalH30B

©e30I1aCHOCTH aTOMHEIX CTaHIIAM,

Bpuo pykoBoguTens @ WZ?\W”/ — A.B. TpemOuukwmit
-




YTBEPXJIEHO
npukasoM DenepanbHoii ciyx0s!
II0 SKOIIOTHIECKOMY, TEXHOIOFHYECKOMY
1 aTOMHOMY Ha/30py

OT 4W0» cezored 20 2. Ne 2 BX

PyxoBoacTBo no 6e3onacHoCTH
NPH HCNOJIL30BAHKH aTOMHBOI SHeprun
«PexoMenIalHH N0 OLEHKe MOrpenIHoOCTeH | HeonpeaeIeNHocTeH pe3yabTaToB

PaCUYETHLIX aHAJIH30B 6830HaCHOCTH ATOMHBLIX CTaHlﬂiﬁ»
(PB-166-20)

I. O6mmne nmonoxxenusn

1. PyxosoacTeo no GesomacHoctu «PexOMeHalmy o OleHKe HOIPELIHOCTE N
H HCOIIPEeNENICHHOCTSH pe3yNbTaTOB PAaCUYETHEIX AHAIH30B OE30MaCHOCTH ATOMHBIX
cranmui» (Pb-166-20) (nanmee — PykoBomerBo mo 6esomacHOCTH) pa3paGoTaHo
B COOTBETCTBHMH CO CTaThel 6 @enepanpHoro 3akoHa ot 21 HoaGps 1995 r. Ne 170-D3
«06 HCTIONB3OBAHMM ATOMHOM OSHEPrMU» B ILENSX COLEHCTBHS COBNIONEHHIO
TpeGoBaHui mymkToB 1.2.9 u 1.2.16 denepanbHbIX HOPM H mpaBuil B obracte
HCIIONIE30BaHMsL aTOMHOM sHeprud «OOuue monoxenus obecriedenus 6e30macHoCTH
aTOMHBIX craHIui» (HII-001-15), yreepxaennsx npuxasom OeneparsHoil caykGst 0
SKOJIOIMIECKOMY TEXHONOIHYeCKOMY H aTOMHOMY Hamzopy ot 17 mekabpa 2015 r.
Ne 522 (sapermcrpmpoBan  MumiocroM  Poccuu 2 deBpais 2016,
peTucTpanuoHuki Ne 40939),

2. Hacrosmee PykoBOACTBO 1O 6€30TacHOCTH COZEPIKUT peKOMEeHAaLHH
DenepanbHOM CIyX6bI 10 BKONIOTHIECKOMY, TEXHOJIOIMIECKOMY 1 ATOMHOMY HaJ30py
0 OLEHKE IIOrPEIIHOCTEH H HEONPEAENECHHOCTe! Pe3yNbTaToB JeTePMUHUCTHIECKAX
aHaNu30B 0e30NacHOCTH aTOMHBIX CTAHOHUH, BBIMONHAEMEIX ¢ HCIIONb30OBAHHEM
porpaMM I SJI€KTPOHHO-BEIMHCIHUTENBHBIX MAIUMH B IEASX OOOCHOBAHUSA
0€e30MMacHOCTH.

3. Hactosimee PyxoBogcTBo 110 6e300aCHOCTH IpeNHa3sHaYeHo IA
MpUMEHEHHs  pabOTHUKAMM  SKCINIYyaTHPYIOMX  OpTraHH3aluii, COTPYIHHKAMU
CTPYKTYpHBIX TOApaszieneHMit Pocrexnamsopa, paGOTHHKAMM MHBIX OpTaHH3AIH,

OCYIIECTBIAIOIINX AEATEIBHOCTE B 00JIACTH HCIONB30BANMS ATOMHOH JHCPIHUH.
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4. Ilepedens coxpaileHHd npHBeleH B npuiaoxeHxd Ne 1 K HacTosmieMy

PykoBozacTBY 110 0€301aCHOCTH, TEPMHHB! i ONpeeleHus — B IPHIoKeHHH No 2.

II. Pexomenganuu mo y4eTy HeonpeaeJeHHOCTER IPH NPOBEAeHHH
PacYeTHLIX AaHAIH30B 0e301ACHOCTH ATOMHBIX CTAHUMIA

5. TlpH BEITONHEHMH pacueTHRIX aHann20B Oe3onacHocti AC ¢ IpUMeHeHHEM
nporpaMM 1 OBM pexoMeniyercs aHaNM3HPOBATh M YYHTHIBATH CIENYIOLIHE
HEeOIIpeeeHHOCTH

HEOIpPEeAeIeHHOCTH,  OOYCIIOBICHHBIE  JAONYIICHUAMM M  YIPOIISHHIMH,
IPUHATBIME TIpH paspaboTKe mporpammsel 1t OBM, B ToM 4ucle HeonpeneneHHOCTH,
CBs3aHHEIE ¢ BEIDOpPOM MeTOJa YHMCIEHHOTO pPEUICHHS HUCIOIB3YEMOH CHCTEMEI
YPaBHEHNH;

HEONPeNeNeHHOCTH, CBA3aHHBIE C paz0HeHHeM pacqeTHOH Momend (MCXOTHBIMH
JaHHBIMH 110 FeOMETPHY MOJENHPYEMOro o0bekTa, HauyalbHBIMKU YCIOBHUAMH, a TaKKe
CUEHapHIO MOJENHPYEeMOro peXHMa B COBOKYIHOCTH C HCIIOJHAEMOH Bepcuei
nporpammel s OBM) Ha 37eMenTH (KOHTPOIBHEIE 06BEMbI, KOHEYHBIE 3IEMEHTHI), C
BLIOOPOM IlIara HMHTEIPUPOBAHUS HCIIONB3yeMOH B rporpamme mins OBM cucremsr
YpaBHEHUH;

HEONPENENEHHOCTH, OOYCIOBIEHHBIE CIIyYaiiHBIMH COOLITHAMH, TaKAMM Kak
OTKa3 000pyIOBaHuUs, OIIKNOKA TEPCOHANE,;

HEOIPeNeNeHHOCTH, O00yClIOBIEeHHble paboToff CHCTEM  yIpaBieHHs s
IO AEePKaHUs PEXKUMHEBIX TapaMeTpoe PV,

HEeOlpeAeIeHHOCTH FéOMETPHHIECKHX Pa3sMEPOB 2IEMEHTOR U 06opyaoBanus PV;

HEOIIPe/IeTIEeHHOCTH JaHHEIX O CBOMCTBAX BEIECTB ¥ MaTepHAIIOB, IPHHUMAaEMBIX
[IPH IIPOBEIEHHH PACUYETOB C IIOMOIIBIO MPOrpaMMel 111 DBM;

HeoIlpeeIeHHOCTH KO3 GHUIIMEHTOBR 3aMBIKAIOLINX COOTHOLICHHUH,
peanu3oBaHukIX B IporpaMMe aist SBM.

6.  PesynbTaThl OLEHKM HEONpPENENeHHOCTeH, 0O0YCIOBAEHHEIX YIIPOIICHHAMHA
1 JONYIIEHUSAMH, NPUHATEIME IPH paspadoTke mporpaMmsl st 9BM, pexoMmenayercs
IPEACTABIATE B OTYETE O BEpHPHKAUWH U Banugaluy mporpammsl aas IBM ¢ nensro

000CHOBaHHS KOPPEKTHOCTH (PH3MKO-MATeMaTHYECKOH MOIENH HporpaMMbl it IBM,



NOJ KOTOPOH MOHHMAKOTCH YpaBHEHMs, THIIOTE3BI, NONYIUEHHS, 4 TaKKe JaHHEIe
O (u3MYECKHX KOHCTAHTAX M CBONCTBAX BEILIECTB W MATEpPHANOB, MCIIONB3YeMBbIe
B mporpamme aug OBM and 4MciIeHHOrO MOIENHPOBAHUS IIPOLIECCOB M SBICHWUI,
BO3MOKHEIX Ha AC.,

7.  PasOumenme pacueTHOH Mozenu Ha 3meMeHTH (KOHTPOIBHBIE OOBEMEL
KOHEYHBIE JIEMEHTRI) ¥ BEIOOD IUara HHTEIPUPOBaHHS HCIIONB3YeMOl B MporpaMMe JUIs
OBM cucrembl ypaBHeHHH peKkoMeHIyeTcs 0GOCHOBBIBATH B OTYETE O BepH()HKAIIHHU
H Bayunanuy nporpammel i 3BM mubo 8 QOB AC.

8.  HeonpenenmenHoctd, oOYCIOBIEHHBIE CIIy4aliHEIMM COOBITHSME, TAKHMH
KaK OTKa3 o0OpyHOBaHHA, OmMOKa IepcoHala, DPEKOMEHIYETCsl YYHTHIBATE IIPH
COCTaBJICHHH NepeyHel MPOEKTHRIX HCXOMHBIX COOBITHI i 3anpoeKTHEIX asapuii AC.

9. Heompepenennoct, o6ycnoBieHHEle paboToif cHCTeM —yIOpaBieHHS,
a TaKKe HEeOIPeNeNICHHOCTH I'eOMEeTPHYECKMX Pa3MEpOB 3IEMEHTOB H 00OpYAoBaHH
PV, HeonpenieleHHOCTH JaHHBIX O CBOMCTBAX BEIIECTB M MaTepHaioB, K03 (OHUIMEHTOR
3aMBIKAIOIMX  COOTHOIIEHMH  DPEKOMEHAYeTCS  YYWTHIBATH [PH  [POBEIECHHUU
AeTEPMUHHCTHYECKOro aHanusa 6esonacsoctd AC. PexkoMeH AUy 110 HCIIOIB30BAHUIO
METOAOB OIICHKH I3THX HEOIlpefeNneHHocTel npencraenensl B raase Il zactosmero
PykoBozacTBa 110 6€30macHOCTH.

10. B wmatepunanax, obocHoBmBarouiux OesomacHocts AC, pexoMeHIyeTcs
IOATBEPIKIAATE, YTO IporpammMa s IBM ucnones3yeTcs B COOTBETCTBHH C 0ONACTBHIO
NPUMEHEHH, YKa3aHHOH B aTTeCTallHOHHOM [IaCIIOpTe.

11. Ilpu obocHOBaHWM 3Ha4eHHH MOTPEINHOCTEH pe3yNLTaTa PacYeTHOTO
ananusa OeszomacHocTM AC peKkOMEHAYeTCs YYMTHIBATh pe3ylbTarhl BalHmALNy
nporpamMmsl 1y OBM, npu sTom:

pe3ynbTaThl BaNUIAUHU OpOrpaMMEl Ins DBM, ycTaHoBieHHBIE B ImyHKTe 2.5
aTTecTallMOHHOro macrnopra «llorpenrHocTs, obecneurnpaemas nporpaMmoii s SBMy,
pPEKOMEHNYeTCsl MCIONB30BaTh B KayecTBe 3HAYEHHH IOrpellHOCTEH pesyisTaTa
pacyeTHoro aganusa 6esomnacHocti AC TONBKO B TOM Cliydae, KOTZA 3Ta BO3MOXKHOCTE
0bOCHOBaHA B OTHETE IO BepHGUKANNK ¥ BalIHIAUUA IporpamMmel At OBM u ykazana

B aTTeCTalHOHHOM HacCHOpTe,;




B HMHBIX CIOydYagxX pacueTHLIE aHaJH3bl 0e30IaCHOCTH, BBIIIONHEHHEIE
C HCIONB30BAHUEM MporpaMMel nns 3BM, pexoMeHyeTcs CONpOBOXIATE OUEHKOI
HEOolpe/IeNeHHOCTeH ONy4aeMBIX Pe3yIhbTaTOB.

12. B cnywyae ecmu 0o0OCHOBaHME NPHMEHHMOCTH IporpaMmsl i1 OBM
BEIMOJIHAETCS Ha OCHOBE KPOCC-BEPU(DUKALIMHM C TIPOINeAeH BaMAALMIO U SKCIEPTH3Y
B COOTBETCTBHH C YCTAHOBJICHHEIM MOPSIAKOM IporpamMMoii mis 3BM, To B KauecTse
3HAYEHHM MOrPEIIHOCTH pe3yibTara pacueTHoro anamuza 6esonacuocty AC 8 OOB AC
PEKOMEHAYeTCs UCII0NL30BATh BEIMYHHE] TOIPEITHOCTeH, YCTAHOBIEHHbIE B MYHKTE 2.5
aTTecTalMOHHOTo nacnopra «llorpemraocts, obecneunsaemas nporpaMmoi ais DBM»,
IPOIIENIIEeH 3KCHEePTH3Y, C YYETOM OTKJIOHEHHH pe3ylIbTaToB pacdyeToB MO
nporpammam g 9BM U HeonpeneneHHOCTeH TOMTydaeMblX pe3yIBTaToOB.

13. Ouenky neonpesenenHocTell pe3yibTaTOB aHaNK3a IPOEKTHLIX apapuil AC
PEKOMEHAYETCsS BBIMONHATE C IIENbI0 MOATBEPXKAESHHS KOHCEpBATHBHOCTH IIOIXOIA,
IPHHSATOrO IIpX BEIIOIHEHUH YKa3aHHOIO aHaIH3a.

14, Ouenxy HeompeNeneHHOCTEH pe3yIBTATOB AHANM3a IPOEKTHBIX apapuit
pexomenayerca npencrasndtb B OOb AC nong Tex HCXOOHBIX cOORITHII M3 Kaxmoi
IPYINBl  aBapHAHBIX peXXuMOB (00pa3oBapHBIX MO IPUHIMIY OXMHAKOBOTO
Bosfelicteus Ha AC), Ul KOTOPBIX IO MTOraM pacderoB MO Mporpamme nns SDBM,
BBITOTHEHHEIX HA OCHOBE KOHCEPBATHBHOIO IOAXOMA, IIPOAEMOHCTPHPOBAH
HaHMEHBILMA 3amac I0 JOCTHXKEHHS NPHEeMOYHBIX KpuTepueB. brok-cxema mpoiecca
OLICHKH HEONpeeNeHHOCTEH Pe3yIsTaToB PacueToB NPOeKTHHIX arapuit AC npuseneHa
B IpujiokeHud Ne 3 x HacTosmeMy PyKoBOZCTBY 110 6€30IIaCHOCTH.

15.  Pesyaeprare! aHanuzoB 3anpoeKTHEIX aBapuii AC, BEITOTHEHHBIX C IEIBIO
IIONTBEPIKICHUS COOTBETCTRBYS IIPMEMOYHBIM KPHTEPHAM, NPUHATHIM UL IAPAMETPOB,
BaXHBIX  Omsa  0e30macHOCTH, — peKOMeHJyeTcs  CONpPOBOXKIATE  OLEHKOH
4yBCTBUTEIBHOCTH (OLEHKO# TOro, Kakum o0pasoM H3MeHEHHe 3HAYEHHS OJHOrO
napaMerpa pacueTtHod momenu AC unu napaMerpa QU3MKO-MaTeMATHYECKON MOAENH
nporpaMMbl 1 OBM Bimser Ha pesynbTar pacuera 1o nporpaMme s DBM) mubo
OLICHKOH HeOTpeeeHHOCTEeH IIOIyYeHHBIX Pe3yIbTaToB. B ciaydae nposeqeHus oLeHKH

YYBCTBUTENBHOCTH PE3YJLTATOB PAacdeTOB 3alMpoekTHLIX aBapuit AC ee pekomenayeTcs




BEIIOJIHATE C LENBIO BBUIBJICHHA HAUXYIALIETO M3 BO3MOXKHEIX cocroguuil PY AC B
OTHOIIIEHWM TlapameTpa, CPaBHHBAEMOIO C IPHUEMOYHBIM KpHTepHeM., B ciydgae
NPOBEIeHUS OLEHKH HeONpeNeNeHHOCTEH pe3yIbTaTOB PACYeTOB 3alPOEKTHEIX aBapuit
AC ee pexoMeHIyeTcsi BBHITONHATH C LEIBIO ONpeneleHHs Haubonee OXHMIASMOIro
3HAYeHHUs] MapaMmeTpa, CPaBHMBAeMOIo C IIPHEMOYHBIM KpuTepueM. Ilpm srtoMm mon
Hayboyiee OXMAAEMBIM 3HaueHHEM llapaMerpa MOHMMAETCS ero cpejHee 3HAdYeHHe,
TIOJIy4e€HHOE Ha OCHOBE CTATHUCTHYECKOH 0OpaboTKH pe3yNnbTaToB BapUaHTHEIX PACYETOR
no nporpamMe i IBM c¢ yueToMm norpemHocTH, obeclednBaeMoit porpaMMoi A
OBM 1npu pacyere yKazaHHOTO IapaMeTpa, YCTAHOBIEHHOM B aTTeCTALHOHHOM
nacrnopre. OnmcaHHe MOAXONAa K ONpeAeieHHI0 Haubonee OXUIAEMOro 3HAYEHUS
mapaMerpa, BaxHOro A 6esomacHoctd AC, IpW [IPOBelEHHM pPacueTHOro aHAIH3a
3anpoeKTHHIX aBapuii AC npuseieso B npuiaoxeHHd Ne 4 x HacTosmeMmy PykoBoacTsy
1o 5e30IacHOCTH.

16. OueHKy YyBCTBUTENHLHOCTH M HEONpPENENEHHOCTEH pe3yIbTaTOB aHANM3a
3anpoekTHbIX aBapuit AC pexomennyercs npencrasiatk B OOb AC s Tex apapuiiHbIX
CHSHApUeB M3 IIePeYHS AaBapHMHEIX cleHapueB, obocHopanueix B OOB AC, mma
KOTOPBIX II0 UTOTaM BBIIOJIHEHHS pacuera ¢ IpHMeHeHHeM mporpammsl s OBM 6Ges
OLCHKH HEOIPENeIeHHOCTE MNPOAEeMOHCTPHPOBAHEl HAUXYAUIHME KOIHMYECTBEHHEIC
3HAYEHUS [IAPAMETPOB, CPABHUBAEMBIX C NPHEMOYHEIM KPHTEPHEM,

17. PesymeTaThl aHanu3a 3anpOoeKTHEIX aBapuii AC, BEIDOJHEHHEIE B KaYeCTBe
OCHOBBI it paspaborkm (moaTBepxaeHus sddextusnoctr) PY3A, pexomenmyercs
COIIPOBOXAATh OIIEHKOH YYBCTBUTENBHOCTH C HENBIO ONpeHelieHus HeoOXOoAMMOTO
obbeMa TEXHMYECKMX M OpraHM3allMOHHBIX CpPEICTB U1 IpuBeAeHHs PV
B KOHTpoIHpyeMoe De3onacHoe cOCTOsSHHE, yecraHosieHnoe B PY3A. IIpu srom B OOB
AC pexomMeHAyeTCA MPENCTaBIATH NOLXOI K OIPEASNIEHHI0 HeoOXOIUMOro o6beMa

PAaCUYCTHOI O 06OCHOB8.HI’IH, KOTOpOE CONpOBOXKIACTCH OLICHKOH HYBCTBUTECIBEHOCTH.

III. Pexomenxanuu 110 HCNOJIB30BAHUIO METOI0B OUEHKH HeonpeaereaHocTeil

18. Ouenky BIHSHMS HeONpeHENeHHOCTeH TIeOMETPUYECKHX pasMepoB

aIeMeHTOB M obopymoBammsa PV, maHHRIX 0 cBoOMcTBaxX BellECTB W MAaTepHaloB,
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KO3(Q(HUIHEHTOB 3aMBIKAKOUIHX COOTHOLISHHH, HCIONB30BAHHEIX B MporpamMMe JUId
OBM, a Takxe HeonpeaeneHHOcTeH, 06yCIOBIEHHBIX paboTol CHCTEM YIIPaBICHHIS IS
NOANEPXKaHUs PEeXUMHBIX [NapaMeTpoB PY Ha pesyapTar pacyeTHOroO aHalu3a
besonacocth AC (mamee — NapaMeTpPOB, OKasBIBAIOIMK BIMAHHE HA pPe3yIbTaT
pacuyerHoro  aHamm3a OesomacHoctH  AC), peKOMEHAYETCS  BBIIONHATE ¢
HCTIOB30BAHHEM

CTaTHCTHYECKHX MeTonoB (Meroma Monrte-Kapno, MeTona, OCHOBaHHOTO Ha
HCTIONE30BAHMY  COOTHOINEHMS VYHMJKCA, METrofla, OCHOBAHHOIO Ha IOCTPOSHHM
IIOBEpXHOCTel OTKINKZ);

METOJOB, OCHOBAHHEIX Ha O00OOINEHHON TEOPHM BO3SMYLICHHS (METONOB
JIHHEeapH3allii ),

METOOB, OCHOBAHHEIX Ha HCIIOL30BaHHN HHXEHEePHBIX Koa(h hHIIMEHTOB 3a4ca,;

KOMOHHAIlUM  CTATHCTHYECKHX METOJOB M  METOIOB, OCHOBaHHBIX HA
MCIIONBb30BaHIH HHKCHEPHBIX KO3 (hHUIIMEHTOB 3allaca;

HHBIX METOJOB NpH yciaoBud HX obocHopaHusa B OOBb AC wmnm marepuanax,
0OOCHOBBIBAOIIKX IIPAMEHEHUE TPOrpaMMel it IBM,

Ilpu  »TOM BEIOOP MeETOJNAa OLEHKH YKa3aHHBIX HeONpeeleHHOCTEl
pexoMmennyetcs obocHoBRIBaTE B OOB AC.

19.  Craructuueckue METOABl M METOIBl IIHHEAPH3AUMH PEKOMEHIYeTCs
IPUMEHATD UL OLCHKHM CTATHCTHYECKMX XapaKTEPHCTHK (TONEpaHTHBIN HHTepBal,
JOBEPUTENBHBIA HHTEPBAN, CpelHee 3HAYCHNE, CTAHIAPTHOE OTKIIOHEHHE) [IapaMeTPOB,
BaXHBIX [ OesonacHocT AC, YYATBIBAaS CTaTHCTHYECKHE XAPAKTEpPHUCTHKH
(yHKIMIO pacnpeieleHHs, IHANA30H M3MEHEHHs) IapaMeTpoOB, OKa3bIBAIOIIHX
BIIHAHHE Ha PEe3yNbTaT pacdeTHOro aHamu3a OesonacHocta AC.

20.  Meronpl, ocHOBaHHEIE Ha WCIIONL30BAHUE HHKEHEPHAIX KOI(DOHIMEHTOB
3amaca, peKOMEHAyercs IIpUMEHATH TPM  BRINOJHEHHH pPacYeTHOro aHajiIH3a
6esonacHocTd AC Ha OCHOBe KOHCEPBATUBHOIO IOAXOJIA.

21. llpu BBHINOJHEHHH OLEHKM HEONpPENCIeHHOCTeH pe3yabTara pacyeTHOTO
apanuza OezomacHocT AC mo mporpamme s OBM, BHE 3aBHCHMOCTH OT

ucnonszyemoro Meroma, B OOBb AC pexomennyercs 0OGOCHOBBIBATBE —BHIGOD




napamMeTpoB, OKa3bIBAIOIINX BIUSHHE Ha Pe3yNbTaThl YKA3AHHOIO aHalld3a, a TAKKe UX
CTATHCTHYECKUE XapaKTePHCTHKH,

22, ObGocHopauue BrIOOpa MAPaMeTPOB, OKA3BIBAIOIUMX BIMSHHE HA PE3YIIbTAT
pacyeTHBIX aHanu30B OezomacHocTH AC, AN KaXAOro H3 PEXHUMOB PEKOMEHAYeTCs
BEINONHATE MyTeM IPOBEACHHs aHANIN3a YyBCTBHUTEIBHOCTH W/HUIA C KCIIONB30BAHHEM
IKCIIEPTHOH OLICHKH.

23. Oymxuuu pacnpeflefleBHsS W JUANA30HE] BADHUPOBAHMS  3HAYEHMIt
NIapaMeTPOB, OKa3BIBAIOIIMX BIHAHUE Ha PE3YNLTAT PACUEeTHOrO aHalu3a 0e30MacHOCTH
AC, pexomMeHayeTCsa NPHHHEMATh:

JJIT  aMOIUTYIHO-YaCTOTHBIX XapakTEPUCTHK PEeXHMHEIX I[apameTpos PV,
a TaKKe TeOMETPHYSCKUX PASMEPOB M HMHBIX TEXHOJOTHYECKHX IIapaMeTPOB CHCTEM
¥ 9JIeMEHTOB 00opynoBanus PY — B COOTBETCTBHH C IPOEKTHO-KOHCTPYKTOPCKOM
noxkyMmeHTamel PV,

A JAaHHBIX O CBOMCTBax BEUIECTB H MAaTePHANOB — B COOTBETCTBUH
C JOKYMEHTaMH NO CTAaHOAPTH3alMK B OOJACTH HCIIONB30OBAHMS ATOMHOH JHEprHH
W/ATM pe3ydbTaTaMH AaTTeCTAllMH CHPABOYHEIX JAHHBIX O CBOMCTBAX BELIECTB
H MaTepHalloB, IIPOBOAWMOH B YCTAaHOBIEHHOM MOpAIKe, WMWiK HHPOpPMaLHeEH,
yKa3aHHOW B HAYYHO-TEXHHYECKUX CIPABOYHHKAX;

Ui KO3QQULIMEHTOB SMIMPHYECKHX YPABHEHHH, HCIIONB30BAHHEIX B IIPOTPAMME
nis OBM - B cooTBeTcTBHH ¢ uH(pOpMaluuel, IpeNCTaBIeHHON B OTYeTe
0 BepudUKaUK ¥ BaTAAaHH IporpaMMs! and SBM.

B cnyyae orcyrcTBHA MHGOpPMAllMM OTHOCHTENHLHO (YHKIHH pacrpemeleHus
W [Mana3oHOB BapbUPOBaHMA 3HAYEHWH MNapaMeTpoOB, OKA3LIBAIOHIMX BIMSHHE Ha
pe3yspTaT pacyeTHOro aHanusa GesonmacHocTH AC, pexoMmeHmyeTcs oOOCHOBLIBATE HX
Bb160p B OOB AC, B TOM UYHCINE ¢ HCIIONB30BAHUEM SKCIEPTHOH OIEHKH.

24, llpu HMCIONB3OBAHMHM U1 OLEHKM HEONpPENeNeHHOCTEH pesylbTaTa

pacueTHoro aHam3a desonacHocTn AC CTaTHCTHYECKHAX METO/OB PEKOMEH ST s :

BBEIITOJIHUTE ONHOBPEMEHHOE BAPEHMPOBaHME MApaMeETPOB, OKA3EIBAOIIMNX BIHIHHE
Ha pesynbTaT pacdeTHoOro aHanusa GesonacHoctn AC, ¢ HCIIONB30BaHHEM TEHEpaTopa

NICEBNOCIYUaHHEIX YUCET,;



IPOBECTH HEoOXOTHUMOE KOJNHYECTBO BAPHAHTHEIX pacyeToB ¢ IIOMOINBIO
nporpamMmel 11 OBM;

BBEIIIONHUTE CTATHCTHYECKHH aHalIH3 pe3yNbTaTOB YKa3aHHEIX PACYETOB.

Ilpu sTOM, €clAM WeNbl0 CTATHCTHYECKOTO AHANM3a SBIAETCA OO0OCHOBaHHE
TPaHUIl TOJIEPAHTHEIX HHTEPBANOB IapaMeTpoB, BaXHEBIX Mg Oeszomacuoctd AC, To
PCKOMEHAYEeTCS IMPOBOAMTE TaKoe KOJIHMYECTBO pAcYeToB, 4YTOOLI o0ecneyuTsh
000CHOBaHHE YKa3aHHBIX IPAHHIl ¢ BEPOATHOCTLIO He Meree 0,95 py ypoBHe HOBepHS
0,95.

25. Ilpum cONOCTaBIE€HUM IPaHHI TOJNEPAHTHEIX WHTEPBAOB MapaMerpa,
BaXXHOro s 6esonacHocT AC, U pe3ybTaToB pacueTHoro ananusa Gesomacuoct AC,
NONYYCHHBIX Ha OCHOBE KOHCEPBATHMBHOIO IIOAXONd, PEKOMEHIYEeTCA COIOCTaBUTh
3HAYEHHS I1apaMeTpOB, OKA3LIBAIOIIUX BIHSHHE HAa pPe3yJibTAT PAaCUYETHOI'O aHAIH3a
Gesonacaoctd AC, NpUHATBIE NpPH NPOBENEHHHM YKA3aHHOIO adalM3a Ha OCHOBE
KOHCEPBATHBHOTO IIOJX0Aa, C COOTBETCTBYOIIMMHE 3HAYEHHAMH 3THX HapaMeTpOB, IPU
NpOBEICHUM pacyeTa ¢ KOTOPHIMH I[IOJNy4eHa TpaHHIA TONEPAHTHOIO HHTEepBaia
IapaMeTpa, BaxHoro s 6ezomacuoctd AC,

26. Ilpy wWCrONB30BZHMM I OLEHKH HeOlpedeleHHOCTell pe3ynbTaTta
pacueTHOro aHamusa 6esonacHocT AC MeTosa JIMHeapu3allii PEKOMEHYETCS

IIPOAEMOHCTPHPOBATE, YTO [apaMeTphl, OKAa3BIBAIOUIME BIUSHUE HA pE3yJILTaT
pacueTHoro aHanusa OesomacHocTH AC, SBISIOTCA B3aHMHO HE3aBHCHMBIMH, THOO
YCTaHOBHUTE M OLIEHHUTEH CTENEHkL MX 3aBHCHMOCTH IyTeM BHIYHCIEHHSI Kod(duuueHTa
KOPPEISIIMHY;

0DOCHOBBIBATE  NOBEPUTENBHBIH  HHTEpPBAN  NapameTpa, BaXHOTO s
bezomacHoct  AC, ¢ moBepHTeNnsHOM BepoSTHOCTRIO He MeHee 0,95 muGo
000CHOBHIBATE JJII YKa3aHHOI'O [lapaMeTpa KBAHTHIIb TOpsIKa He MeHee 95 Y.

27. llpm HCHNONB30BaHMH MU OLEHKHM HEONpedeNeHHocTedl pesymsTaTa
pacdeTHoro amanmsa OesonmacHocTH AC METOHOB, OCHOBAHHBEIX HAa ITPHMEHEHUH
MHKEHEPHBIX KOS(PQHIMEHTOB 3amaca, pPeKOMeHIyeTcs OGOCHOBBIBATH YKazaHHEBIE
k03 OUUKEHTEl ¢ TOBEPHTENBHOM BepOATHOCTHIO He MeHee 0,95 3a HCKIIOYEHHEM TeX

pacyeToB, B OTHOIIEHHWM KOTOPBIX KO3(QHUHEHTH! 3amaca periaMeHTHpPYIOTCH
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B (pe/iepasibHBIX HOPMAaX W MNpaBHIaX B OBNACTH HMCHONb30BAHHS ATOMHOH SHEPruu

H JOKYMEHTaX II0 CTaHJapTU3AIUM B 00JIaCTH HCIIONH30BAHHS ATOMHOMN 3HEpTHH.




AC
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ITPUJIOKEHUE Ne |
K PYKOBOZICTBY 10 0€30MacHOCTH
TIPH HCIIONIL30BAHHH aTOMHOMN 3HEPruu
«PexoMeHIaliy [0 OLleHKe MOI'PEIHOCTeH
U Heollpele/IEHHOCTEH pe3yIbTaToB PacueTHhIX
aHaIM30B 0e30M1aCHOCTH aTOMHBIX CTAHUMI»,
YTBEPKIASCHHOMY IPHKA30M

DenepanbHOH CIy:KOB! 110 SKOJIOTHYECKOMY,

TEXHOIOTHYECKOMY M aTOMHOMY HAI30py

ot « I _¢taond__2040r. Ne £ 4.8

Ilepeyenn coxkpamennii

aToMHasg CTaHIHI
oT4eT 10 0O0CHOBAaHHIO OE30IaCHOCTH

PYKOBOJICTBO IO YIIPABJIECHAIO 3aMPOSKTHEIMH aBapHIMH
peaKkTOpHas yCTaHOBKa

3NEKTPOHHO-BEIUHCIIMTEILHAS MallliHa

craunapT ASME (American Society of Mechanical Engineers —
aMepHKaHCKoe 00IIeCTBO HHKEHEPOB-MEXaHHKOB)

10 BEPH(QHUKAIHH H BAIHIALHHE IpOrpaMM ans SBM

B OOJIACTH BBIUHCIUTENBHOM THAPOJMHAMAKH
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ITPUJIOKEHHME No 2
K PYKOBOJACTRY 110 0€30IacHOCTH
TIPH MCIIONE30BAHMY aTOMHOH 3HEPruu
«PexoMeHaIyy 110 OlIeHKe NOrpelIHocTel
¥l HEOIIPENEIEHHOCTEH pe3yNnbTaToB pacueTHhbIX
aHaNu30B 0€30MaCHOCTH ATOMHEBIX CTAHIH»,
YTBEPXKIEHHOMY IPUKa30M

®enepanbHOH CIIyXkKOBI 110 3KOJIOTHIECKOMY,

TEXHOJIOTHYECKOMY H aTOMHOMY Hai30py

OT «30» wtnwad 2020 1. Ne 2 AR

Tepmunbl 1 onpenenenus

B pamkax macrosmero PykoBogcTBa IO 6e30MaCHOCTH  HCIIONB3YIOTCH
CIIELYIOIIME TEPMHUHEL B OIIPeNeIeHH.

Banuganusa nporpaMmbl Adf  3JeKTPOHHO-BBIYHCIHTENBHBIX MAMIMH —
npounecc 06OCHOBaHMA alEKBaTHOCTH BOCIPOM3BENeHHA mporpaMMoil mms DBM
¢usuyeckoro sBnenua (MHOO COBOKYHNHOCTH (M3MYECKHX SBIECHHH) C OLEHKOH
IOTPeIIHOCTH Pe3yIbTaTa pacueTa, BHIIOIHEHHOTO ¢ TOMOLIBEO IporpaMMel 1 DBM,
NPOBEAEHHOM IIyTeM CPaBHEHHS YK43aHHEIX PE3YNIETATOB PACUETOB C M3MepeHHAMH,
BRINOJMHEHHBIMH  HA  SKCHEPHMEHTAlNbHBIX  YCTAHOBKax (C  JOKA3aTedbCTBOM
UpeICTaBUTENIBHOCTH 3KCHIEPUMEHTOB).

Bepnduxanusg nporpaMmbl Jasi JeKTPOHHO-BBLIYHCAHTENLHBLIX MALIHH —
[IPOLECC IIPOBEPKH TOro, 4YTO mporpaMma aind OBM paGoTaeT KOppekrHo ¥ He
COMEPHUT OMKMOOK IPOrpaMMHPOBAHHS.

Kpocc-pepuukanua — conocrapieHre pe3yneTaToB pacueToB IO MporpaMme
w1z OBM c pesynbraTamm pacdeToB IO Apyroif nporpamme s OBM, mpomrenmeit
SKCIIEPTU3Y B YCTAHOBIECHHOM MOPSIKE.

HeonpeaeneHHOCTL pe3ynbTaTa pacyeTa — HEOTPHLATENbHLIA I1apamerp,
XapaKkTepU3yIOWKi pa3dpoc 3Ha4YeHHil, KOTOpEIE MOINMA Opl OBITH 0BGOCHOBAHMHO
IIPHITHCAHE! PACCYMTHIBAEMOH BeTHUHHE.

IlorpemaocTs pe3yabTaTa pacuera IO HNporpaMMe Uil 3JEKTPOHHO-
BEIYHCAHTENBHONH MALIHHLI — OTKIOHEHHE pe3ynbTaTa pacdeTa NapaMeTpa OT
OIIOPHOTO 3HaYEHU 3TOTO napaMmerpa, KOTOpOe UCIIOIB3YIOT

B Kau€CTBC OCHOBEI AJIS COMOCTaBIEHHS CO 3HAUCHMAMU BENAYHH TOI'O XKeE poaa.
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IPUIJIOXKEHME Ne 3
K PYKOBOACTBY IO 0€30IACHOCTH
IPH HCIIONB30BaHUK ATOMHOHN SHEPIud
«PeKoMeHalluH 110 OLEHKE ITOrPeLiHOCTeH
H HeOnpeAeNeHHOCTEH pe3ybTaTOB PacueTHERIX
aHaIKM30B BEe3011aCHOCTH aTOMHBIX CTAHIME,
YTBEPIKIEHHOMY NPHUKa30M

DenepanbHOl CIIy 05l IO SKOIOrIYeCKOMY,

TEXHOJIOTHYECKOMY M aTOMHOMY HaI30py

OT «F0» _tesOnd  20201. No 2 KX
baok-cxemMa nponecca onesKH HeONPeAeleHHOCTEl Pe3yIbTATOB pacyeror
NPOEKTHHIX AaBAPMH ATOMHBIX CTAHIN

brnox-cxema mpouecca OIEHKH HeOIpeJCNCHHOCTEH pPe3yNbTATOR pacueToB

NpoeKTHEIX aBapuii AC mpejcTaBneHa Ha puc. 1.




FAHANNa Ce3onacHocTn
Ha acHoge
KOHCE pEa7HBHEI0
NeAx0Aa
{Tnaea 15 00B
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@afin HCX0 AHBIX AaHHbIX
ANA aHanu3a pexima
{peanHCTHYHbLI2 ICKDAHBI

Onpagenaownii
PN

¥

KoHcepeatieHO 2
AonylieHie ¢
paborocnocofHocTi
CHCTEM W 31 EMEHTOR

¥

AaHHee)

Y

¥

Buinennenne Gasosoro
pacyeta pesima Hes
OUSHEN
HeDnpeAengHHoCTal

Y

Onpeaenerue napedqs
O YHRUM A PACNPeASne HIR |
AIANa30HOB CTRADHEH NS
RapaMerpus H XapaKr eprcT HK
PeakTopHo R yCTaHoBKY

4
!

AHanys cueHapus,
SKEMEPTHOR MHakHe.
APOEKTHbIR AAHHLIE

obopynoeania i1 cucten PY

Japaua
SLINOAHEHA

KorcepeaTieHoCTH
noAT8epXaeHa

CnpegeneHie neapauHn
i yHRU T pacnpeRensHIA 1
SHaNa20HoR 0TKAGHEHIA
Aapan eTPoR NPOrpanubl 4R

SBM

Ouekrka YyBCTBUTENEHOCTI

]

Mepeuens napameTpos
TpeGyeT yTounenna

Y

VT OUHEHIHZ AHENZ3050R
OTKITOHEHWA ANA BEIAPpaHHOTe
e pEUHA NapameTpos

!

OQQHKEHEUHQEAEHEHHOCTH

pe3ynsTaTomM KOHCe pEaTHBHOMO

;

CpasHenne peaynkTaToR 0L HEH

HeonpeasnesHocrel ¢

pacueTa

4

AHENNG RBNEHHK, 3KCNE PTHOS
MHEHH 2, MaTpHIa
BBAUARUNI, PE3YNLTATH
ganiAaliu

HOHCEPRATHEHOCTE HE
neArsepxaeda

Y
Aranna

KOHCe PBRTHBHOID
pacyeTa

Puc. 1. Briok-cxema mponuecca OlieHKH HEOpeNeeHHoCTel Pe3yIbTATOR
PacyieTOB IPOEKTHEIX aBapuil aTOMHBIX CTAHIHH
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ITPUJIOXKEHUE Ne 4
K PYKOBOJCTBY IO 6€30I1aCHOCTH
TIPH HCIIONB30BAHUM aTOMHOH 3HEPriH
«PeKOMEHIalMH 10 OLIEHKe TIOIPEHIHOCTER
H HEONpeJeIeHHOCTEH pe3ysIbTaTOB PACUETHEIX
AHAJIA30B 0€30MaCHOCTH ATOMHBIX CTAHIHIY,
YTBEPXKACHHOMY IIPHKA30M

@enepanbHoll cyx 65! IO HKOIOTHIECKOMY,

TEXHOIOIHYECKOMY 1 aTOMHOMY HaJI30py

OT 30" geevrmei 20401 Ne 24K

Onucanue nmoaxona K omnpeneJieHHIo Haubomee 0HaAeMOro ZHAYeHH A
HapamMmeTpa, BAJKHOro 1Jis1 0€e30MaCHOCTH ATOMHBIX CTaHHHﬁ, IPH HPOBEACHH R
PaCcUuYCTHOIO AHAJIH3A 3ANPOCKTHBIX aBapm‘i ATOMHBIX CTANMIWH

1. OcoGennocTn OUEHKH NOFPEINHOCTH Pe3yIbTATOB PACHETOB
10 nNporpamMme As 31eKTPOHHO-BbIMUCINTEIbHBIX MAIUHH, HPEAHAIHAYEHHOH
ANt MOJAETHPOBAHHA 3ANPOEKTHRIX ABAPHH ATOMHBIX CTAHNMH,
B [IpoLecce ee BANNAALIHH

Jst OLEHKM MOrpemHOCTH pe3yNbTaTOB pacyeToB IO IporpamMe s DBM
B IIpoIecCe €€ BaluIallid PEKOMEHIYETCH MCIONBb30BATh KaK 3KCIEPUMEHTHl IO
OTAGNBHBIM IpOLlECCaM M ABIEHHAM, TaK M HHTETpalbHBIE SKCIEPHMEHTEL,
BBIIIOJIHEHHEIE B YCIOBHAX, IPUONMKEHHBIX K OXHIaeMEIM ycinoBusaM Ha AC B xome
3aIPOEKTHOH aBapuH. Pe3yapTaToM BaluAalMH IporpaMMel 1ust DBM sensercs onenka
COCTABJIAIOINEH  IOTPEIIHOCTH  Pacyeros, CBA3aHHOH  C  yNpOIIEHHSIMH
¥ UpHOTIKEHUAMA QU3MKO-MATEMATHIECKUX MOJENel, Pealn30BaHHbIX B IPOrpaMMe
nnst OBM. IlpeanaraeMerii [OOXOX OCHOBBIBAETCS HAa METONMKE, OMHCAHBOM
B ctannapre ASME V&V20-2009.

Ilycte D~ 3HaueHue napaMeTpa, H3MEPEHHOE B XOIE OKCIIEPUMEHTa,
HCHOIB30BAHHOIO MU BalHMAALMHU IporpaMMel amia OBM, § — 3HaueHwe mapamerpa,
paccunTagHoe 1o nporpamme naa OBM, T’ — «ucTuHHOe» (HeM3BecTHOE) 3HAUEHHE
napaMerpa.

Beenem cnexpyromue ofo3HadeHHs AN [OTPEIIHOCTH Pe3ysibTaTa pacdeTa Io
nporpamme 1t I9BM 8¢ (OTKIoHeHHus pe3yrbTaTa pacdyera o nmporpamme 1t OBM ot

«MCTHHHOIOY»  3Ha4YeHWs) M  IIOIPENIHOCTH  H3MEPEeHHs B  BKCIepHMEHTE,
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MCTIOJIB30BAHHOM UL ee Bamviauud Op (OTKIOHEHHs pesylNbTara HM3MEpeHHS OT
CUCTHHHOIO» 3HAYCHHUS ):
8s =8 —T; (D
8p =D —T. )

I'paduueckoe npencrasienye BBEICHHEIX 0003HaUeHUH IPUBEAEHO Ha PHC. 2.

S Pesynbtar pacuera

EramwERemTuuEaLY LRI IY YY) c---un-uuj rea

a

OTK/I0HEeHME pacveTa
E loT skcnepumenTa

Pezynerar naIMepeHns

synsvesdinpsnaemlisrucu R IR RENRAURUBNERTRERTAn

Op Os

"NcTuHHoR" 3HaveHne

Ericssmanavsunn R Y Y T T wdtmsnarnmsbusnun

W3Mepsaemasn (paccuuthizaeman)
BENUUMHA

BsmmsAETaNEm

i
Pl
YCA0BUSA NPOBEASHMS
aKcnepumMeHTa {pacuera)

Puc. 2. I'padudeckas HIMOCTPALMS HCTIONB3YEMEIX TTOHATHI
IIp¥ BAMOAIINH XIPOTPAMMEI VI 3IEeKTPOHHO-BEIMHCIHTEIRHON MALIMHE]

OtkioHenne £ pesynbpTaTa pacdera S OT pe3ynbTaTa M3MepeHHs ) MOXKHO

BBEIPA3UTh 4€pe3 NOrPEeHOCTH &g U 8p, yauThBas Berpaxenus (1) u (2):

TlorpemHocTh pesynsrarta pacdera Io mporpamme ani OBM &8s umeer Tpm
COCTaBJLAIOIINE:

Omoder — OOyCIOBNEHHAs YNpOIIEHMAMH ¥  IONYWIEHMSMH, IIPHHATBIMH
B (PH3MKO-MATeMaTH4ECKOH MOJEH mporpaMMpl A1 IBM;

Spum 00yCNOBJNCHHAS YHMCIEHHBIMH METONAMH, HCHONL3YEMBIMH IIPH
IPOBEICHMH PACUETOB 10 IIporpaMme g DBM;

Sinput oOycloBNeHHas HENONHOTOM 3HaHWH 00 MCXOMNHBIX NAHHBIX IUIA
pacyera 1o nporpaMmme A I9BM.

TakuMm obpazom, uMeeM:

85 = Smoder + ‘Sinput + Snum. (4)
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Lenso Banmupanuy IporpaMMel mis OBM B IpemaraeMoM HOAXOHE SBISETCS
OUEHKA MOTPEIHOCTH 8yp4e;, B IJIA 3TOTO HPEMNIOKEH CNEAYIOMMH aJrOpHTM.
Kombunauus seipaxenuii (3), (4) aeT BeIpaxeHue 11 ONpeneleH s OTKIOHerys B

E=08;—8p = Smoder Sinput + Snum — Op (3)
OTKY/a MoJydaeM:
Smoder = E — (Sinput + 8num — 8p). (6)

Cmbicn  Bepaxenus (6) cuemyromuil: KCKOMAas —IIOIPELIHOCTH Omodel
ONpeNeNsercs He TOJIBKO OTKIOHEHMEM pPe3yJbTaTa PacueTa OT M3MEPEHHOro 3HAYEHUS
E, HO W mOrpemHOCTAMH, OGYCIOBICHHBIMH HENONHOTOM 3HAHMN 00 HMCXOTHBIX
AaHHBIX, YHCICHHBIX METOJax M W3MEepPeHHIX. B dvacTHOM ciydae, Korzma
NOTPEITHOCTAME  Op, Opym M Opypye MOXHO IpeHeOpeub, MOTPEIHOCTE 8o 4o

COBIIAJaET ¢ OTKJIOHEHHEeM £,

B mnpasoit uyactH ypaBHeHHS (6) 3HaK M MONYIb H3BECTHBI TOJBKO JUIA

oTKnoHeHua E. B IPEATIOTOXKEHHH Cﬂy‘{aﬁHOCTH H He3aBHCHMOCTH BCEX BEIHYUH

B ASME V&V20-2009 BBoauTCS HEONpeneleHHOCTE BATHIAIMH Uy !

Upal = \/uiznput + Uum + Uj (7)

TOe: Uinputs Unum, Up — CTAHZAPTHLIE HEONPEIETeHHOCTH, COOTBETCTRYIOIIHE
‘Sinpur: 6num: 5D-

HeonpeneneHHOCTs BanMoalldu nporpaMMer ans IOBM npencrasmsger coboii
OIEHKY CTaHAApTHOI'C OTKIOHEHHS KOMOMHALHM IOTPEIIHOCTEH Sinput T Onum — Op.
KoHeYHBIM KONMMYECTBEHHBIM Pe3yIbTaToM BalUIaluy IporpaMMsel 171 DBM ssasercs
waTepBan (E — Uyqp; E + Uyg)), B KOTOPOM HAXOMHTCH 8040, HeompemeneHHOCTE
H3MEPEeHUH Up UPeANoIaraeTcs H3BECTHOH, IIOCKONBKY €€ OUECHKA SBISETCA COCTAaBHOM
9acTelO dKcmepuMeHTa. Takum o6pasoM, 3afgadell OLEHKHM HeONpefelneHHOCTeH,
cormacio  ASME V&V20-2009, cranoBuTcsa OlEHKa HeompeleneHHOCTelt Uinput
U Upym-

Jlns OLEHKH HEONPEACNEHHOCTH Ujpyy,: TPEOYETCS MpOBE/IeHHE BAPHAHTHEIX

pacueTor no nporpaMme mnst O9BM ¢ BapeHpoBaHHEM apaMeTpoB €€ pacueTHO
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MOZeNi C MOCNEeAyroleH CTaTHCTHYECKOH oO0paboTKoM pe3ynbTaToB yKa3zaHHBIX
pacyeros. CpesiHee 3HaYeHUe Pe3yIbTATOB BAPHAHTHBIX PACYETOB IO TIPOrpamme AJis
OBM S u HeompeneneHHOCTh Uinpyt ONPEIENAIOTCA Ha OCHOBE HECMEIEHHBIX OLIEHOK
MaTeMaTH4eCKOro OXHIAHHS M CTaHJAPTHOIO OTK/IOHEHHS Pe3yNbTaTOB BapHaHTHBIX
PacyeTosB 0 nporpamMme g DBM.

Ouenka HEONPENENEHHOCTH Up,,, OCHOBAHA HA 3KCTPANOIALMH Puwaprncona.
A5 3TOrO BEINONHAETCA CPaBHEHHE PE3yNbTATOB PACcYETOR IO mporpamme mis DBM
C HCTIONB30BAHHEM HA HECKOJNBKHX CEeTKax pasHoM cTenedd nerancHoctd. CHaudala
OIIpenesaeTCA IOPANOK aNllpOKCHMAaUKH P U PAcYeTHOrO 3HAYEHH OO0 HA OCHOBE
uHpopMalmKy 06 HCIONB3yeMON YHWCIEHHOH cxeMme, NGO M3 aHATM3A HA OCHOBE

pacyeToB Ha TpexX CeTKax M3 CIEeNYIOUIeH CHCTEeMbl YpaBHEeHH A

—_ 1 l .
P—m(n!fsz/uﬂ'l'ﬂp)), (8)
p_
() = In (’"2;—3) : (9
™S
s =sign(e s/ €5), (10)

rie:

P — TMOPSIOK ANIPOKCHMALHH;
r =N /NDVE> 1, 15 = (Ny/N)VE >~ xosdumuentst wsmensaenns

CEeTKH;
d — DPOCTPaHCTBEHHAS Pa3MEPHOCTD CETKH,

N; — 9HCIOo 371EMeHTOB j-0if CeTKH, j MeHsieTcs oT 1 1o 3;
€21 =5 — 815 €33 =83 = 5y;

Sj — pesyJbTar pacyera no mporpamme s OBM Ha j-oif cerke, j MeHsleTes ot |

no 3.

Cucrema ypapuenuii (8) — (10) pemraercs HTepamMOHHBIM METONOM. Hanee

paccuuTeIBaeTcs Koo QUIHERT CXOXUMOCTH Mo ceTke GCI o crnemyromeit bopmyme:

21
‘e
GCl = —5—=,
T, —1

(11)
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rae:

F; — xooddumueHT HameXHOCTH, pEKOMEHIYeMOe 3HAYEHHEe KOTOPOTO
cocTaBiseT 1,25 1iIg aHanusa ¢ HCIONB30BAHHEM TPeX H 60llee CeTOK;

el =15, ~8] - MOAYIE pPasHHLBI MEXAY pPe3ylbTaTaMH pacdeToB II0
nporpamme 111 IBM ¢ Bcnons3oBaHneM IBYX CETOK.

CrangapTHas HeONpPENEeNeHHOCTD Uy, PE3YJIBTATOB paciera OIIpeHeNnseICs IO
hopmye:

Upum = GCI/k (12)
rie k — Ko3pQHUIMenT 0XBaTa, PeKOMEHIYEMOe 3HAYCHHE KOTOPOro COCTaBJIfeT
1,15 ana amanusa ¢ Hcnomp3oBaHueM Tpex U Hojee CeToK.

Merox Banumanmum nporpammel s O9BM ASME V&V20-2009 npenyaraeT
CIIOCO0 OLICHKH MOrPENIHOCTH €€ PACYETHON MOMIENH ¢ HCTIOIB30BAHIEM TOMBKO OHOIO
U3MEPCHHUS, BBIIONIHEHHONO B XOJ€ NPOBEAEHMS 3KcnepuMenTa. [lpakTddeckuii xe
HHTEPEC NMPEACTARIACT OLEHKA MOIPEINHOCTH 8;p40;, KOTOPAs BLINOIHEHA HA OCHOBE
00pabOTKA COBOKYIMHOCTH M3MePEHHH, ONYIeHHEIX B IIHPOKOM IHANA30HE HAMCHEHHS
HaYajbHBIX W TIPaHWYHBIX YCIOBMA (HampuMep, TpM pPasMMYHBIX TEMIepaTypax
1 JaBICHUAX TCIIOHOCHUTEN, cXeMaX nogauu Momuocty). C 3Tolt enbio mpoBeneHa
amanTranyus MeTOINKH, onucanuoi 8 ASME V&V20-2009.

Beemem cpenHee OTHOCHTENBHOE OTKIOHEHHE Ko W OTHOCHTETBHYIO
HEONPEACTIEHHOCTE  Ujpnpyt oy, KOTOPEIE B IIPEIHONOKEHHH O HE3aBHCHMOCTH

SKCHEPHMEHTANBHBIX ¥ PACUSTHEIX JAHHEBIX MOMKHO OIIPEICTIHTE 110 (popmynaM:

- 1 Neate (‘S‘Tl{""ﬁn) — 'S-'n'"ﬁﬂ.
En % = k=1 I~ = (1 3)
! Nealc Dy Dy
Ry
u_z — 1 Neaie (Sﬂ""sn) (14)
input,n% Negre—1 =1 5_}21 ’

roe:

Dy, ~ cpennee 3HaueHne pesylbTaTa H3MEPEHHS B 3KCIEPHMEHTE;

Sp — CpellHee 3HaueHHEe pe3yneTaTa pacyera 1o nporpaMme ang IBM:;

k — HOMep BapHaHTHOIO pacyeTa.

B ormiune ot ASME V&V20-2009, 3necs BERemeH HONONHHUTENHHEIH HHJIEKC 1

1711 0003HAUECHH S HOPAAKOBOIO HOMEpa U3MEPEHHS B COBOKYIIHOCTH H3MepeHHﬁ, a 1104
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D, moHHMaeTcs pesynsTaT YCpemHEHHMS HECKONBKHX [OBTODHBIX W3MepEeHHMI.
OtHOCHTeNBHAS HEONPENeNeHHOCTh BATHNALMM HA 7-M W3MEPeHHHM HAXOIHTCS

a”Hanoruyuo (7):

— 2 .C2/H2 2 .G2/D2 2
uvaLnJ% —— \/ulnput,ﬂ,% Sn/Dn + unum,n,% Sn/DTl + uD’n’% N (15)

OmpezenyiM cpeliHee OTHOCHTENBHOE OTKIOHEHHE FEg, W HEONpEeNeNeHHOCTS
BaluAaUMH IporpamMmel it OBM Ti,4; o, I8 COBOKYIIHOCTH M3MEPEHUH 10 hopMynam

IJIsL CPEeIHEro:

-~ 1 N int
Ey = Do Epoy s 16
% = o an=1 tn%s (16)

— — 1 Npoint
Upal,o = Npoint Zn=1 Upaln,% » (17)

e Nygine — YHMCIIO M3MEPEHHIT B SKCIIEpUMEHTE,
Cnenyer oxunaTe vamuuus pasdpoca OTKIOHEHHH Ej o, M HEONpeXeNeHHOCTH
BalMAaIHA TporpaMMel Iist IBM  u,5 59, HONYYSHHBIX IS COBOKYINHOCTH

n3MepeHn#. s OueHKH 3THX pa3dpOCOB BEIYHCIHM IHCIEPCHH Enw ¥ Upgpno, 1O

dopmynam:
2 - 1 Npoint = 2_
Uy = yg 2ny . (Enw = Eo) s (18)
point
2 — 1 Npoint _ 2
Uy valw = Noninp—1 &n=1 Upainw — uval,%) - (19)
point

[Tonuyro HeolpeneneHHOCT BayMIALUK IporpamMmel ang DBM ompemenum mo

hopMyIie CIOXEHHA AUCIEPCHIA:

tot __ |52 2 2
Upal,ye = \/uval,% + UE + Uy pal o - (20)
Beipaxenuss (16), (20) TO3BONAIOT OLEHWTH MOTPEIIHOCTE 8,540, Ha
COBOKYIIHOCTH M3MEPEHUH depe3 HHTepBall:

v tot . oD tot
Smodet € (Eop—Upgiopi Eop Ui o) - (21)
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2. OcoGeHHOCTH OLEHKH HEONpPeAeeHHOCTEl Pe3yaIbTATOB PacueTos Mo
mporpamMme 3JeKTPOHHO-BLIMHCIHTENBHLIX MALIHH, NPeARA3HAYEHHOM]
MU MOACTHPOBAHMA 3ANPOCKTHLIX ABAPHIH aTOMHBIX CTARIHIA,
NpH NPOBeAeHHH PACYETHONO AHAIU3A 6e30NaCHOCTH

Henero oLeHKHM HeonpedeNeHHOCTel pesyibTaTa pacdeTa 3alpoeKTHOMH aBapuu
AC sBnseTcs onpeenenue Haubosee OXKHMIAEMOr0O 3HAYEHHUS TAPAMETPA, BaKHOTO A
Oe30I1acHOCTH, & TaloKe CTATHCTHYECKHX XapaKTepPUCTHK ero pasbpoca.

HpranunuansHo# ocobeHHoCTRIO0 aHanu3a Gesonachoctd AC B YacTH TSKEIIBIX
aBapuil SBNACTCS OTCYTCTBME M3MEPEHMH Ha HATYpDHOM OOBEKTe B aHATH3UDPyEMBIX

pexuMax. B CBSI3U ¢ 5THM, MBI MMeeM KapTHHY, H300pakeHHYIO Ha PHC. 3.

S  PesynpraT pacderta

RN L P TR T T earnzawEn FAkNREaEEEE jru--

"MeTMHHOR" 3HaYeHMne

NS RN N A F RN ENATE RN AR R AE R RN AT RN aRH e d

PaccumtbiBaeMaa sefiMuymHa
o1
n

—

L]
- >

ycnoeus npoeefeHns
pacvyera

Puc. 3. CxemaTnyeckoe n306pakeHue OTHOCHTENEHOTO PACTIONOKEHHS
PE3YNBTATOR PACUETOB H KUCTHHHOTOY 3HAYEHHS

Ipumenss Ty ke JOTHKY pacCyKIeHHH, YTO U B pasjene |, umeem:
S—=T =085 =8mpger + Sinput + 8num » (22)

rae:

8moder — COCTABIAIONMAL HOrPELIHOCTH PE3YNbTATA pacieTa [0 [IporpaMme s
9BM, obycnoBieHHas YOPOINEHUSMH M IOMYLICHHUSIMH, TMPUHATEIMA B pacyeTHOH
MOZEIH IIporpaMMEl 1ig IBM;

8input — COCTABNAIOITAS [OIPELIHOCTH pe3y/IbTaTa PacdeTa Mo nporpamMme Jiisd
OBM, o006yclnoBNeHHAs HENONHOTOH 3HAHMA 00 MCXONHBIX NAHHBIX IS pacdeTa 110

nporpamme s OBM;
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Spum — COCTABISIONMAS ITOTPELIHOCTH Pe3yIbTaTa PACYETA MO IporpaMme Ajid
9BM, olycnoBileHHas YHCIEHHBIMH METONAMH, HCHONb3YeMBIMY IpH TIPOBEHEHHH
pacdeTos 110 nporpamme s SBM.

«HMcTHHHOE» 3HA9eHue MOXET OBITH BEIPAXEHO UYepe3 PesylbTar pacueTta 1o
nporpamme a1 OBM cnenyromum obpazom:

T'=58~ (Smoder + Sinput + Snum) - (23)

3HAYeHHs BENHYMH B CkoOKax B IpaBoil yacTu BEIpaxeHns (23) He H3BECTHEI, HO
MX MOXHO OUEHHTH. OWUEHKA Oinpye M Opyym MOXET OBITH BEINONHEHA ¢ IIOMOIIBIO
CTAHIAPTHEIX HEONPENENCHHOCTEH Ujpnpyr H Uy, a IS BEIHYMHB 8,547, MOKHO
UCIIONBL30BATE OUEHKY, TIONYUYCHHYIO B pe3y/bTaTe BaNuIallid NporpaMMel s DBM
Ha OSKCNIEPUMEHTaX M0 OTACNBHBIM IIPOIECcCaM M SABICHHAM M MHTETPabHBIX
sKcriepuMenTax. OCHOBAHMEM JUIS NIEPEHOCA ONEHOK 8,,,40; Ha yeaoBus AC sBnsercs
HJCHTHIHOCTE ONPeleNSOUIAX MPOLIECCOB B 3THX 3KCIIEPHMEHTAX H B OXHIAEMBIX
YCIOBHAX HAa HAaTYpHOM 00bekTe (XOTA 3TO o0Ilee yTBEpXKIEHHE NOIKHO OBITH
00OCHOBaHO B KXIOM KOHKPETHOM ciiydae). OUeHKa 6,40 1O METONY, ONUCAHHOMY
BEIIIC, MpPEACTABIEHA IBYMSA BENHYMHAMH: CDPEIHHM 3HaueHHeM E ¥ cTammaprHOl
HEOIPENICNCHHOCTRIO  Uypg;. [lonHas BenuuyumHa CTaHEApTHOM HeONpeIeNeHHOCTH
pesynpTata paciera o mporpamMme it 3BM MoxeT OBITh BEIYHCIIEHA 110 GOpMyiIe:

2 _,,2 A 2
Us = Unmodel + uinput + Unum » (24)

TIE Umpdel = Upgg.
MeToy BEMHCTIEH A HEONPENENEHHOCTH Uy, OMHCAH B paszene 1.
BenuuuHsl S ¥ Ugpyyy OUEHMBAIOTCS Ha OCHOBE NPOBENEHHS M mociejyomeit

CTATHCTHIECKON 00OpaGOTKU DPe3yNbTATOB BapHAHTHBIX PAcYeTOB IO HpPOrpamMe Ifis
9BM.

PesymbraroM  oueHKH  HeomlpeneneHHOCTel  IapaMerpa, Ba¥HOTO I
6€30MaCHOCTH, PaCCYMTAHHOTO MO mporpamme s DBM, seigercs HHTEPBAT IS
CUCTHHHOTOY 3HAYeHHs PE3yNETATA PACdeTa:
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OTMeTHM, YTO OLEHKOH «HCTHHHOTO» 3HadeHus T I[apaMeTpa, BayKHOTO s
besomacHocTH, — sBuseTcs  Haubonee  oxujaemoe  3Hadenme T &~ S —
a8 CTaTHCTHYECKOH XapaKTepUCTHKOH pasOpoca 3HAYEHHH SBINAETCH CTaHapTHAf
HEONPEJIENICHHOCTE Us. [Ipu 9T0M BenuunHa E MoXeT IpHHAMATE KaK ITOIOKHTENbHEIE,

TaK B OTpHIaTe)IbHbIe 3HAYEHH .

B mpocroM ciydae, KOrjma IOTPEMIHOCTH PACYETHOH MOJENM IPOrpaMMbl i
OBM ornenena ¢ HCTIONB30BaHHEM De3ylbTATOB H3MEPEHHH, BLINOIHEHHHIX B XOJE
IIPOBEACHHUA TOJBKO OHOTO MHTErPATBHOIO KCIEPHMEHTa, [OCe TPEeABapHTENEHOTO
npeobpa3oBanus COOTHOMIEHHS (24) ¢ yHeTOM BHIpaXEHHS (7) ana vy WUmoger =
Upgy) TTOTYIHM:

uf = (Whput + Whum +UB) + Upue + Udusm (26)
rae uHAeKcoM val 0003HAaueHb! BENHYHHLI, NOJYYEHHBIE IPH BAIMIALHH

nporpamMmsl amust DBM.
PaccmaTpuBas mnpakTHUecKMe acIeKTHl HCIONb30BAHAS PE3YILTATOR ONEHOK
8model» IPUBENEHHBIX B OTHOCHTENLHBIX eTHHHULAX, YKAKEM HA TO, UTO IpH OLIEHKE

uaTepsana an1 I ynobHee MCHONB30BaTh 3HaueHHss E M U,y, OTHECEHHBIE

K pe3ynbTaTaM PacueToB I10 nporpamme fist DBM:

_ [

Ey =—2 (27)

Wpuess = 43 Norie 8T (28)
o= (29)

Wy gy = m. (30)

Torna Bece wieHsl B cxobke B mpaBoi dacTd dopMyms! (25) GyRyT OLEHEHBI
B NPOLEHTaX OTHOCHTENBHO pPE3yNbTaTa pacdeTa S M HHTEpPBAN HIA aGCONIOTHOTO

KUCTHHHOIO» 3HAYEHHNA 6y1{eT BRITNIAACTE CHCIYIOLIHUM 06pa30M:

TE€(S—5 Eyp—5 usy; S—S Eyp+5 usy,). (31)
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Ilpu Banunanuu mporpamMms! 1 9BM B KauecTBe HOPMHPYIOIMX 3HAYCHHH UL

OLIEHKH HANA30Ha 85¢) UCTIONB3OBANHCE PE3YIILTATH N3MEPEHUH B SKCIIEPHMEHTE

Bj, =2 (32)
Upalo = 35%1‘- (33)

M3 Gopmynsl (32) MOXKHO BRHIDa3UTh:
; (34)

T 1+E;,

ty |

Hopcrasnas popmynsr (34) B (27), nonydyuMm BEIpaKEHHE, CBI3LIBAIOIIEE Ey,

u Eq;:
— _E5
C1+Eg (35)

|

— s-D _ §-

ty | QI

AHAIIOrHYHO )11 HEOTpeIeIeHHOCTH BAIUIAIMY IPOrPaMMBbL i1 JBM:

a— 2%
uz ., Upar _ Yo D® _ Upaiy (36)
. — T =, = — 2
val,% g2 D2 $2 (1+E$ﬁ)

Taxum o06pasom, mna Toro, 4TOOBl HCHOAL3OBATH PE3YIbTATH BATHTAIEH

IporpaMMBl Jist IBM, HOpPMMpOBaHHBIE Ha Pe3yNbTaThl M3MEPEHMH, UX 3HAYCHUS

1
1+Eg

D
HYXHO YMHOXHUTE Ha BEJIHYHHY ‘:é:




