PEANEPANTBHOE ATEHTCTBO

Mo TEXHNYECKOMY PETYIMPOBAHWNIO N METPOJIOI I

HALULWOHANBbHbIW FTOCT Pwuco
CTAHOAPT
POCCUWNCKOMN 11231
®ELEPALMNY 2013

MeHeKMEHT pucka

BEPOATHOCTHAA OLUEHKA PNCKA
HA TMTPUMEPE KOCMWYECKUX CUNCTEM

SO 11231:2010
Space systems — Probabilistic risk assessment (PRA)
(IDT)

M3paHne ocduymansHoe

2014


https://meganorm.ru/Data2/1/4293719/4293719528.htm

FOCT PNCO 11231—2013

MNpegncnosne

Llenn n npuHumnel ctaHgapTM3auun B Poccuiickoii ®efepaunmn yctaHoBneHbl PefepasibHbIM 3aKOHOM
oT 27 pexkabpsa 2002 1.  184-93 «O TeXHUYECKOM perympoBaHmny», a npasuia NpUMeHeHUs HaunoHasbHbIX
cTaHaapToB Poccuiickoit ®epepaunm — FOCT P 1.0—2004 «CTtaHgapTusauns B Poccuiickoii ®egepaumu.
OCHOBHbIE NOSIOXEHNA»
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KOHTPONSA N AMarHoCTUKN TexHuvecknx cuctem» (AHO «HUL, KO »)

2 BHECEH TexHunyeckuMm KoMuTeTOM no ctaHgaptusaumm TK 10 «MeHegKMeHT pucka»

3 YTBEPX/EH VI BBEJEH B IENCTBVE Mpukasom ®eaepanLHOro areHTCTBa No TeXHNYEeCKOMY pe-
ryJIMpOBaHuNIo 1 MeTposiornu oT 22 Hos6ps 2013 1. Ne 1669-cT

HacTosAwwmii cTaHAapT NAEHTUYEH MeXAyHapoAHoMy cTtaHaapty MCO 11231:2010 «Kocmuueckue cu-
cTembl. BeposaTHoCTHas oueHka pucka» (ISO 11231:2010 «Space systems — Probabilistic risk assessment
(PRA)»)

4 HanmMeHoBaHMWe HacTOALLEro cTaHgapTa MU3MeHeHo OTHOCUTE/TIbHO HaMEHOBAaHUA yKa3aHHOTO Mexy-
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OONOSTHUTENBbHOM MpuUnoxeHun A

5 BBE/JEH BIEPBbIE

MpaBuna npuMeHeHNs HacTOsLWero craHgapTa ycTaHosneHbl B FTOCT P 1.0—2012 (pa3gen 8).
MHdopmauns 06 n3sMmeHeHnAxX K HacTosLLeMy cTaHfapTy nybnMkyeTcs B eXerofHom (Mo COCTOSAHUI0 Ha
1 AaHBaps TeKyLlero roga) UHopMaLuoHHOM yka3aTene «HaunoHanbHble cTaHAapThi», a 0pULNasbHbINA
TEeKCT W3MEHEHUA U MOMNpPaBOK — B EXeMeCAYHOM MHMOPMaUMOHHOM yKasaTesne «HauvoHabHble
cTaHgapTbi». Bcnyyae nepecMoTpa (3aMeHbl) UM OTMEHbI HACT OALLLEro cTaHgapTa cooTBeTCTBYyLee
yBefjom/ieHne 6yeT ony6/MKoBaHO B 6amxaiiiueM Bbinycke MHGOPMaLMOHHOI 0 yka3aTens «HaumoHanbHble
cTaHgapTbi». CooTBeTCTBYyWWaA WHpopMaunsa, ysefloMNeHne U TeKCTbl pasmewainTCca Takxe B
MHOPMaLMOHHOI cucTeme 06LLero nofb3oBaHna — Ha oduumanbHOM caliTe PeflepasbHOro areHrcTaa
N0 TEeXHWYEeCKOMY PeryimpoBaHvio 1 MeTPosiornm B ceTu IHTepHeT (gost.ru)
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HacToAwwit ctaHaapT He MOXeT GblTb MOSIHOCTHIO MIM YaCTUYHO BOCMPOW3BEAEH, TPAXNPOBAH U pac-
MPOCTPaHEH B KAUECTBe OULMANLHOMO N3aaHus 6e3 paspelleHust defepanbHOro areHTCTBa no TeXHNYecko-
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BBepeHve

B cTpyKTyprpoOBaHHbIX NpoLeccax MeHefKMeHTa pucka 06bIYHO NCNO/b3YIOT KAYeCTBEHHbIE U Konye-
CTBEHHblE MeToApl OueHKkN pucka (cM. MICO 17666). OHu Heo6XxoAMMbl AN BbI6GOpa ONTUMasIbHbIX PELLEHW,
HanpaBneHHbIX Ha o6ecnevyeHne 6e30NacHOCTU W yBe/IMYEHNE BEPOSATHOCTU JOCTUKEHMUA MOSOXUTENbHbIX
pesynbTaTtoB. Hanbonee cuctemMaTu3npoBaHHbIM U KOMMIEKCHBIM U3 3TUX METOA0B ABMSETCA MeTo[ BeposT-
HOCTHOW oueHkn pucka (PRA).

BepoATHOCTHaA oueHKa pucka 3a npollejlimne AecaTuNeTns yTreepannach Kak oanH U3 OCHOBHbIX aHa-
NUTUYECKMX METOA0B NAeHTUMKaLym 1 aHanmnsa pucka, UCnosb3yemblxX Ha atanax oT paspaboTku Ao c60pkm
CUCTeM. YCNeLLHbIA ONbIT NPUMEHEHUS AaHHOTO MeToAa B MeHeMKMeHTe pucka 6bin NoslydyeH BO MHOMMX OT-
pacnsx NPOMbILLAIEHHOCTU, BKIIOYAsA KOCMUYECKYIO, SHEPreTUYeckyo, HeTEXMUYECKYHO NPOMBbILL/IEHHOCTb,
a Takke B chepe obecneyeHnsa 6esonacHocT. Metog PRA HanpaBneH Ha nosbilleHne athdhekTMBHOCTU Mpo-
Lecca MeHe[KMeHTa pucka nytem uaeHTudvKauum JOMUHUPYIOLWMX (akTopoB, BO3AENCTBYIOLMX HA PUCK,
BbISIB/IEHME W aHann3 KOTOpbIX NnoMoraeT adpeKTUBHO pacnpefenntb pecypcbl, HanpasuUTb ycunusa Ha o6-
paboTKy Hanbonee CyLeCTBEHHbIX BUAOB PUCKa U CIKOHOMUTL BpeMsi Ha 06paboTke He3HaunTe lbHbIX BUAOB
pucka. Kpome Toro metog PRA MOXeT cTaTb OCHOBOW A1 OLLEHKU HeonpefeneHHOCTU OLLeHOK BEPOATHO-
CTV COGbLITUIA M MX NOCNEACTBUIA, YUTO BO MHOTUX CyYasix ABMSETCH KPUTUUECKU BaxHbIM Npu obecneveHnn
6e3onacHocTn cnctembl. OLeHKa HeonpeAeneHHOCTH Ha ocHoBe MeTofda PRA gaeT BO3MOXHOCTb Nosy4yartb
JaHHble 06 NCTOYHMKaX HeonpeAeNeHHOCTN N MH(OPMALIMIO O 3HAYMMOCTU MHBECTULIMOHHbLIX PECYPCOB B CHU-
XeHUn HeonpegeneHHocTu. Takum ob6pa3om, metog PRA MoxeT 6bITb NCNONb30BaAH 415 aHanu3a v NpuHATUS
pelieHunii B obnactu obecnevenns 6esonacHoctu. NprmeHeHne metoga PRA Ana aHanv3a 6e30nacHocTy no-
3BOJISET ONpefeNnTb OLEHKY BEPOSTHOCTU M 3HAYMMOCTM COOBITUIA, a Takke UX NocneAcTBUA, KOTOpble MOryT
okasaTb HebnaronpusATHbIEe BO3AENCTBNA Ha 6e30NaCHOCTb.

MeTog PRA oT/iMyaeTcs OT aHanmn3a HafexXHOCTU B AABYX BaXHbIX HanpasieHusX.

a) PRA no3sonsieT nonyuntb 6051ee TOYHYI0 KO/IMYECTBEHHYIO OLEeHKY HeonpegeneHHOCTH, Kak Ans oT-
[AeNbHbIX COObITUIA, TaK 1 AN CUCTEMbI B LiEIOM;

b) B meToge PRA npumeHeHbl 60nee nHopMaTrBHbIE OLEHKM pUCKa, CBA3aHHble C BO3HWKHOBEHUEM
3HauYMMbIX He6NaronpuATHLIX NOCNeACTBU (Hanpumep, rmbenbio Naei, HeBbINOSIHEHWEM OCHOBHOW 3afja-
4u ) B NPOTUBOMOJIOXHOCTL CTPOrO OnpefiesieHHbIM napameTpam (PyHKLMOHMPOBaHUA CUCTEMbI (Hanpumep,
«cpefHei HapaboTkn 40 OTKasar).

MeTog PRA oT/iyaeTcs OT MeTofa aHasim3a onacHocTel, B COOTBETCTBUM C KOTOPbIM MAEHTUULMPYIOT
M OLEHUBAIOT 3HAUYMMble NOCNEACTBUS PefKMX COBbITUIA, uccneays nx Tak. 6yATo OHM nNpousown 6e3 yyeTa
BEPOATHOCTM UX peanu3auun. MonHoTa Habopa cueHapveB WHLUUAEHTOB He MOXeT ObliTb obecneyeHa npu
npoeefieHnn aHann3a onacHocTel. PesynbTaTel PRA ABASIOTCA UHBIMU U MOTYT 6bITb HENOCPEACTBEHHO NPU-
MEHEHbI NPy pacnpefeneHnun pecypcoB U NPUHATAN APYTUX PELLeHNn MeHeA)KMEHTa prcka, OCHOBAHHbIX Ha
60/1ee LWMPOKOM CnekTpe faHHbIX O NOCNEeACTBUAX.

C nomoubto meTtofa PRA MOXHO naeHTuduuypoBaTth cnabble 1 ya3BUMble MecTa CUCTEMbI, KOTOpble
MOryT HebnaronpusaTHO BO34eicTBOBaTb HA 6E30MacHOCTb, (DYHKLMOHUPOBAHME U BbINOIHEHNE NOCTaB/EH-
HbIX Leneit. MonyyeHHble pe3ynbTaTbl NOMoratT paspaboTatb aheEKTVBHbIE CTPATEINMN MEHEAKMEHTa pUCKa,
Hanpas/ieHHblE Ha CHUXEHWE pucka 1 No3BO/IALLME OTBETCTBEHHOMY NepCOoHasTy NpPUHMMaTb 060CHOBaHHbIE
pelleHns no onTMMasibHOMY UCNO/1b30BaHNI0 PECYPCOB.

MeTog PRA MOXeT 6bITb yCMELHO NPUMEHEH MPU OLleHKE PUCKa C/IOXHbIX CUCTEM, K KOTOPbIM MOTyT
6bITb MPYMEHEHbI CLeHapnn peasm3auuy onacHbIX COObITUIA C HU3KON BEPOATHOCTLIO BO3HUKHOBEHWS U 3Ha-
YMMbIMU NOCNEACTBUSIMU, UM NPU OLLEHKE KOMMJIEKCHbIX CLEEHAPUEB, COCTOSLLMNX U3 LLeNOYKN COBbITUIA, KOTO-
pas MoxeT Heb6naronpuaTHO BO3AelCTBOBaTb HA 6€30MacHOCTb CUCTeMbl Bonblle, Yem kaxgoe cobbiThe no
OTAE/IbHOCTW.
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HALUMWOHANBbHBLIMN CTAHOAPT POCCUMUCKOW SGELEPALWUMU

MeHeaXMEeHT pucka

BEPOATHOCTHAA OUEHKA PUCKA HA MPUMEPE KOCMUWYECKWX CUNCTEM

Risk management. Probabilistic risk assessment on example with space systems
Jata BBefeHus — 2014—12—01

1 O6nactb NpUMeHEeHUS

HacToswwii ctaHgapTt obecneynBaeT BbiNosHEHNe TpeboBaHW K NpoLLecCy MEHEAXXMEHTa pucka, ycta-
HOBMEHHbIX B MICO 17666. 1 AONOMHAET UX B CUTyaumsx, korga Heob6XoAnMo NpuMeHeHne KoMYeCTBEHHOM
OLLeHKMN pucka.

B HacTosiwem ctaHgapTe onpefesneHbl NPUHLUMBI, NpoLecc, cnocobbl BbIMOSHEHUSA W Tpe6oBaHWA K
KONIMYECTBEHHOWN OLLEHKe puUcka, a Takke NpUBeLEHO AeTaslbHOe OonucaHue MeTofa BEPOSTHOCTHOM OLEeHKM
pucka (PRA) npuMeHuTensHO K obecneyeHuto 6esonacHocTn. Metog PRA MoXeT 6biTb UCNO/Ib30BaH B Me-
He[)KMeHTe pucka npoekTa, OAHaKO NOSICHEHME AeTasiell Takoro MCMNosb30BaHWs He BXoAWUT B obnacTb npu-
MEHEeHUs1 HacToSLLLero cTaHaapTa.

B HacTosilem cTaHAgapTe yCTaHOB/eHbl OCHOBHblE TpeboBaHWA v npoueaypbl UCMONb30BaHNA MeTofa
PRA gnsi oueHkn 6€e30MacHOCTM 1 BEPOSITHOCTY BbINOIHEHUS (MM HEBLINOJTHEHMST) OCHOBHOM Lienu pa3paboT-
Kn. Hactoswmin ctaHAapT MOXeT ObiTb MPUMEHEH NPW OLEeHKe pucka N160ro NpoekTa, B TOM Ynce KocMuye-
CKOro npoekTa, BK/Iyas:

- pa3paboTKy KOCMWYECKMX TPaHCMOPTHbIX CPEACTB AN51 NepeMelleHns ngeil B KOCMUYeckoM npo-
CTPaHCTBE;

- pa3paboTKy KOCMUYECKNX U BHE3EMHbIX NaHeTapHbIX 06UTaeMbIX CTaHLMiA;

* pa3paboTky KOCMUYECKUX CPEACTB BblBEAEHNS Ha 0pOUTY, NCNOMb3YOWUX ANA paboTbl UAN TPaHCNop-
TUPYOLWWX AAepHble MaTtepuasbl:

- Apyrve BuAabl pa3paboTok B COOTBETCTBUMN C Tpe6oBaHMSAIMU PYKOBOACTBA MW NnoTpebutenei.

Mpy BbINOTHEHUM YKa3aHHbIX PaboT HEO6XOAMMO yunTbiBaTb CLEHapWK, Nocne0BaTe/IbHOCTU COObITUI
NN feiicTBms, KOTOpble MOTYT NPMBECTM K TPABMUPOBaHWUIO WK rnbenu noaeli (acTpoHaBToOB, NUIOTOB, Ha-
cefneHuns v nepcoHana), noTepe KPUTUYECKOro MW LLeHHOro 060pyAoBaHnsa U myLecTsa. Mpu BbINOHEHUN
Apyrux BvaoB paboT PRA BbIMOMHAKT MO YCMOTPEHUIO PYKOBOAMTENEN NpoekTa.

2 HopMaTuBHbIE CCbI/IKU

B HacToslleM cTaHjapTe MCNONb30BaHa CCblfiKa Ha Creayowmnii cTaHaapT:
MNCO 17666 Kocmuueckue cuctembl. MeHemxkMeHT pucka. (ISO 17666:2003 Space systems — Risk
management)

3 TepMMHbI, onpeaenieHns 1 CoKpalleHUst

3.1 TepMuHbI 1 onpeaeneHns

B HacTosilwem cTtaHgapTe npumeHeHbl TepMuHbl Mo FTOCT P MCO 17666. a Takke cnefyloLine TepMUHbI
C COOTBETCTBYIOLMMMN ONpefeneHnsamMu.

3.1.1 npuemnemslii puck (acceptable risk): Puck ons yenoBevyecTBa, KOTOPbIA MOXET ObITb HA pasym-
HOI OCHOBE NPWHSAT NPY OTCYTCTBUM JONTOCPOYHBIX U HEO6PATUMbIX HEraTUBHbIX NMOCNeACTBUIA 415 340POBbA
nogel, okpyxatoLein cpefbl 1 NNaHeTbl 3eMAs B HACTosALee BpeMs 1 B ByayLiem.

[MCO 14620-2:2000. n. 3.1]

3.1.2 akcnepTHasa oueHka (BepoAaTHOCTU) (expert judgment): JaHHble O BEPOATHOCTU, MOMYYEHHbIE
cneymanucTamy CMCTEMaTU3NPOBAHHBIM W CTPYKTYPUPOBAHHLIM CMOCOGOM .

WN3paHue ouymansHoe
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MpumeyaHue 1— lMogCTPYKTYPUPOBaHHLIM METOAOM MOJTyYEHUs AaHHbIX MOHUMAIOT UCMOMb30BaHKe onpeje-
NEHHOTO MeToAMYecKoro noaxoaa. Mog cuctemaTaMpoBaHHbIM NOJTyYeHNEM JaHHbIX MOHNMAIOT perysapHoe nosyyYeHne
[aHHbIX.

MpumeyaHue 2— MaTemaTnyeckoe 06beayHeHe IKCNepTHbIX OLEHOK 60/1ee NPeAnouTUTE/ILHO, YeM 06 bEAM-
HEHWE HA OCHOBE CBOIICTB 1 XapaKTEPUCTUK UM COTNTacOBAHHOTO PELLEHMS.

3.1.3 BeposaTHocTb (likelihood): Mepa, xapakTepusyiowas BO3MOXHOCTb peanv3aunm cobbiTus, onac-
HOrO CLieHapusi Uu NocNeAcTBUsA, X UHTEHCUBHOCTW UK YaCTOThI.

3.1.4 onopHoe 3Ha4yoHMO BeposaTHocTK (likelihood reference frame): 3HaueHne BepOATHOCTU, OTHOCHU-
TeNlbHO KOTOPOro onpeAensoT BEPOATHOCTb.

MpumeuvaHne — ONOpHOE 3HAYEHWE BEPOATHOCTU CBSI3@HO CO CTPYKTYpPOW aHanim3a BEpPOATHOCTW. Tunmy-
HbIM OMOPHBLIM 3HaYeHUeM, WUCMOoMb3yeMbIM B KOCMUYECKUX MPOEKTax, SBMASETCA « BEPOSATHOCTb BbIMO/IHEHNS OCHOBHO
3aga4m».

3.1.5 puck (risk): KonnyectBeHHas nnn kauecTBeHHas Mepa 3HauMMOCTV BO3MOXHOrO yliep6a n Bepo-
ATHOCTW NOAB/IEHNSA 3TOrO yulepba.
[MCO 14620-2:2000. n.3.27]

MpumeuaHue — PUCK SIBNSETCS CNEACTBYEM HEONPEAENIEHHOCTN Pe3y/bTAaToB NPOrHo3a AaHHbIX UM KOHTPO-
N5 COBbITUIA. PUCK NPUCYLL, K&KAOMY MPOEKTY, MOXET BO3HUKHYTb B /1060 BPeMsi Ha BCEX aTarnax BbINO/IHEHUS NpoekTa:
MO3TOMY CHUXEHWUEe HEONPEAEeIeHHOCTM CNOCOGCTBYET CHIDKEHUIO PUCKA.

3.1.6 cocTaBnsatwwasa pucka (risk contributor): Puck eaMHuyHoro cobbiTs unyu Habopa cobbITUiA, OT
KOTOPbIX 3aBUCUT UCCedYEeMbI PUCK.

MpumeuaHne — CocTaB/siolmMe prcka MOTYT GbiTb YNOPSLOYEHbl B COOTBETCTBUM C UX BKIAAOM B PUCK
(3.1.7).

3.1.7 Bknapg B puck (risk contribution): Mopa cCHWXeHNsi BEpOSTHOCTM OCHOBHbIX NOCNEACTBUIA, ecnu
cobbiTve, onpegensiolee COOTBETCTBYIOLLYIO COCTaB/SIOLLYIO pUCKa, HE NPOU30oNgeT.

MpumeuyaHue 1— Bknaj B puUCK NOKa3bIBAET BEMNUYMHY BO3MOXHOIO CHUXEHWS PUCKa NPU OTCYTCTBUM paccMma-
TpvBaeMoii cocTaBnsioLLeli pucka 1 NpsmMo NPONopLyoHaeH eifl. OCHOBHLIMI COCTaBASOLMMI PrCKA SIBNSIOTCS PUCKM
COObITUIA, MMELLMX 6ObLLOI BKNAA B PUCK, OTCYTCTBIE KOTOPbIX MPUBOAMT K CYLLLECTBEHHOMY CHIDKEHMIO prCKa.

MpumeuyaHne 2— CuctemMaTmyeckas oLeHKa BKIaA0B € PUCK NO3BOMSIET PAHXMPOBATL MO PUCKY KOHCTPYKLMM
U (DYHKUMOHA/IbHBIE 3/1IEMEHTBI CUCTEMbI. TO AAET BO3MOXHOCTb WAEHTU(UUMPOBATL BbICOKWIA PUCK M/MNN YSi3BUMbIE
MECTa CUCTEMBbI, KOTOPbIE 3aTeM MOTYT GbiTb UCMO/b30BaHbI Kak HaNpas/eHysi NOBbILEHUs 6E30MacHOCTH.

3.1.8 puck HapyweHuns 6e3onacHocTu (safety risk): Puck peannsaumm HecuyacTHOro ciy4asi, TpaBMu-
poBaHus unun rnbenu nael, HaHeceHus yuiep6a couunanbHOM 1 3KON0rMYecKoin cpege.
[MCO 14620-2:2000. onpeaenexue 3.30]

MpumeuyaHne 1— Puck HapyLleHusi 6e30NacHOCTM BCEra CBS3aH C ONpeaenieHHbIM CLIeHapuem unu Habopom
CLEHapu1eB peann3auyn onacHOCTW. PCK, COOTBETCTBYHLLMIA EAUHCTBEHHOMY CLEHAPUIO, HA3bIBAKOT KPUCKOM OTAENb-
HOTO CLieHapusi». PUCK, COOTBETCTBYIOLLMII HAGOPY PUCKOB OTAE/bHbIX CLIEHAPWEB U X NOC/EACTBUMA, HA3LIBAIOT «COBO-
KYMHBIM PUCKOM>.

MpumeuaHue 2— BennunHy prcka HapylleHns 6e30MnacHOCTM XxapakTepusyloT BEPOSTHOCTLIO U 3HAUMMOCTbIO
nocneAcTBuiA.

3.1.9 cueHapwii (pucka) ((risk) scenario): MocnegoBaTeNbHOCTL COGLITUI AN UX KOMBUHALMSA OT Nep-
BOHaYa/IbHON NPUYMHBLI A0 HEXenaTeslbHOro NocneacTBus.

MpumeyaHne — MPUUUHONA MOTYT 6bITb KaK eAMHUYHOE COBbITUE, TaK U MNOSIB/IEHNE OMACHON CUTyauuu.

[MCO 17666:2003. onpegeneHune 2.1.13]

3.1.10 npuyacTHble cTopoHbI (stakeholder): /lIyo wnm opraHnsauns, KOTopble MOTYT NOJYYUTb Npeun-
MyLLEecTBa v NoTepu Npu peanmnsaunm onacHoOro cobbITUA 1 CBA3AHHbIX C HAM NOCNeACTBUIA.

3.1.11 HeonpegeneHHocTb (uncertainty): HegocTaTok MHOPMaLUK, BbI3BaHHbI HETOYHOCTLIO BXOf-
HbIX NapameTpoB W/UAW aHanu3a npouecca .

[ECSS-P-001B:2004. onpegeneHune 3.216]

MpumeuyaHne — HeonpeaeneHHOCTb MOXET 6biTb NPEACTAB/EHA B BUAE MHTEPBasIA C BEPXHENR W HIKHEl rpa-
HULAMU 3HAYEHWI UM B BUAE pacnpeaesieHns HeonpeaeieHHOCTH.

2
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3.1.12 cocTaBnswLlas HeonpegeneHHocTun (uncertainty contributor): HeonpegeneHHocTb pucka eau-
HWYHOTrO COBbITUA UK Habopa efMHUYHBIX COBLITUIA, OT KOTOPOI 3aBUCWT HeoNpPeAeneHHOCTb PUCKa OCHOB-
HOTrO MoCNeacTBuA.

MpumeyaHne — CocTaBnatLve HeonpeaeneHHOCTN MOryT 6biTb PaHXVPOBaHbl APYr OTHOCUTENBLHO Apyra B
COOTBETCTBUM C UX BK1aA0M B HeonpegeneHHocTb (3.1.13).

3.1.13 Bknaj B HeonpepgeseHHoCTb (uncertainty contribution): Mepa cHwkeHuss HeonpegeneHHOCTU
BEPOATHOCTV OCHOBHOrO MOCNEACTBUSA B MPEAMOSIOKEHUN, YTO HeomnpeneneHHOCTb BEPOATHOCTU uccnegye-
MOr0 COGbITUSA paBHa Hy/.

MpumeyaHne 1— Bknaj B HeONPeAeNeHHOCTb yKa3blBaeT Ha BO3MOXHOE CHIDKeHMe 06LLeli HeonpeaeneHHo-
CTW W1 COCTaBANAOLWMX HEONPEAENEHHOCTN U MPAMO NMPOOOPLMOHANEH UM. BaxkHble COCTaB/AOLWME HEONPEAEIEHHOCTY
COOTBETCTBYIOT COObITUAM, UMEIOLLMM BbICOKWIA BK1a B HeornpeAeneHHOCTb 1 JoNyCKaloLWMM CyLLIECTBEHHOE CHIDKEHME
HeonpeaeNIeHHOCTY.

MpumeuvaHne 2— Cucremarmyeckas oLeHka BKNaja B HeonpeaeneHHOCTb NO3BOMISET paHXMpoBaTb Mo Heo-
npeaeneHHoCcT gaHHble N UCTOYHUKN I/IHCbOpMaLU/II/I.

3.2 CokpalleHus

FMEA’> — aHanus BUAOB ¥ NOC/1eACTBUIA 0TKA30B;

12> — BXOAHOe cobbiTue:

MLD3L — rnaBHasa guarpamma;

PRA4> — BeposAATHOCTHasA OLEeHKa pucKa.

P{A) — BEPOATHOCTb CObbITUA A:

P(A/B) — BeposiTHOCTb CO6LITUA A MpK YCNOoBUW peannsauum cobbiTns B;
RM 6) — MeHe[XMEeHT pucka.

4 TpUHUUMNbI BEPOSATHOCTHOW OLEHKM pUcCKa

4.1 O6wue NonoxeHns

MeTo/ BEPOATHOCTHOM OLLEHKN puUCKa NOMOraeT PyKOBOAUTENAM U TEXHUYECKUM cneymanuctam ncnosb-
30BaTh OLEHKM pucka B CBOel paboTe 1 Npu NPUHATMU PeLLeHnii Ha BCex aTanax XW3HeHHOoro uukna (pas-
paboTka. UCnbITaHus, aKCnyaTauns, TeXHUYeckoe 06CnyxmnBanue, yTunnsaums), B npouecce MeHeAXMeHTa,
npu oueHKe 3aTpaT u nnaHuposaHun paboT (cm. NCO 17666).

Vcnonb3oBaHne B npouecce MeHe[XMeHTa pucka MeTofa BepOSITHOCTHOW OLEHKM pucka, nossonset
nonyynTb HeobxoAnMble faHHble 0 pucke. OLeHKa pucka fBMAETCS BaXKHOW cocTaBsloLlei npouecca me-
He)KMeHTa pucka.

B cooTtBeTcTBUM C ICO 17666 yCcTaHOBMEHbI Clefyowme atanbl npouecca MeHeAKMeHTa pucka:

- aTan 1. YcraHoBneHne Tpe6GoBaHUii K BHeAPEHNIO MEHEAKMEHTA PUCKa;

- aTan 2. WgeHTndwmkaums n oLeHka pucka;

- atan 3. MpuHATNE pelLeHnii 1 BbINO/THEHVE COOTBETCTBYIOLLMX AENCTBIIA;

- aTan 4. MoOHUTOPWHT, 06MeH nHhopMaLein 1 NPUHATUE puUcka,

* 3Tan 5. YnpaBneHne oCTaTOYHbIM PUCKOM.

Otan 2 cam no cebe siBASIETCA NPOLLECCOM, BK/IOYAOLWMM OLeHKy pucka. Mocne 3aBeplleHuns atana 1
OLeHKa pucKa nomoraeTt nonyunTb AaHHble 06 ocTaTtoyHOM pucke. OueHKa pucka no3BoseT NosyunTb faH-
Hble. Ha OCHOBE KOTOPbIX MPUHUMAIOT pelleHus o pa3paboTke U BHeAPeHN MeTOA0B yrnpaB/eHnsa 1 cpescTs
KOHTPO/IA, NPUMEHSEMbIX AN1A NPeaynpexaeHns Wanm CHWKEHUs pucka.

3Tan 3 npegycmatpuBaeT NPUHATUE peELLeHVs 0 MPUeMNIEMOCTH pucka AN1s pyKoBoauTenei nporpam-
Mbl/MpoeKTa N NPUYaCTHbIX CTOPOH. Ecnn puck Henpuemnem, To0 HEO6XOAMMO CHU3WUTb PUCK 40 NPUEMIEMOTO
ypoBHA. Ecnu puck npuemnem, T0 Heo6xoaumo paspaboTtaTb MeponpusaTus (3tanbl 4 U 5) N0 MOHUTOPUHTY
N3MEHeHWn pucka 1 HefoMyLLEeHNIo ero pocTa 0 HEMpUeMIeMOro YpOoBHSI.

1> Failure Modes and Effects Analysis.
2>Initiating Event.

3> Master Logic Diagrams.

4* Probabilistic Risk Assessment.
5>Risk Management.
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OueHKa prcka MOXET BGbITb Ka4eCTBEHHOW, KOSIMYECTBEHHOM MM KOMMJIEKCHOM. KayecTBeHHast oLeHka
pvicka No3BoISeT paHX1poBaTb BEPOSAITHOCTY U NOCNEACTBUA OnacHbIX CO6bITWIA. MpuMmeHnUTenLHO k 6e3onac-
HOCTW TaKyl OLeHKY Ha3blBaloT OLEHKON pucka HapyLleHns 6e30nacHoOCTy.

B 60/bLlUIMHCTBE C/lyyaeB BEPOSATHOCTU M NOCNELCTBUA OLEHMBAOT KONMYecTBeHHO. Ecnn ctatuctuye-
CKMX AaHHbIX HEJOCTaTOYHO, TO A/15 OLLEHKN pycKa UCNONb3YI0T MeToAbl MOAENNPOBaHNS.

[ina pefkvx cobbITU C 04eHb HN3KON BEPOATHOCTBLIO peanu3aummn Npu HegoctaTke CTaTUCTUYECKNX AaH-
HbIX PUCK OCHOBHbIX UCTOYHVMKOB OMACHOCTY OLLEHMBAIT C MOMOLLbI0 MeToAa BEPOATHOCTHOM OLEHKM pucka
(TpeboBaHus 1 npouecc PRA cMm. B pasgene 6).

B apyrux pasgenax HacToslwero ctaHgapTa onucaHa metogonorns PRA. B nepByto ouepefb, npume-
HWTeNbHO K 6e3onacHocTW. [pyryio hOpMy OLLEHKM pUCKa, Ha3biBAeMYyH «OLEHKON pucka mporpaMmbl» WC-
NoNb3yoT A5 OLEHKN PUCKA HEBbLINOTHEHNS YCTAHOBEHHbIX N/1aHOB, NPOrpaMM U 3KOHOMUYECKMNX PacyeToB.
B aTom npouecce nokasatenu nnaHa-rpaduka paboT mofenvpyoT Ha ocHoBe Metofa MoHTe-Kapro ¢ yye-
TOM HeonpefeneHHOCTN NepBoHayasibHOro naaHa. dTa HeonpefeneHHOCTb MOXET BO3HWKHYTb BClefcTBue
60/1bLIOr0 KOMYECTBa TEXHUYECKUX WU OpraHn3aumnoHHbIX MPUYUH. 3aTeM Heob6X0AMMO OLEeHWUTb BUSHUE
N3MEHeHWl naaHa n ApYrux TeXHUYECKNX acnekToB Ha CTOMMOCTb paboT. OLeHKy pucka, CBA3aHHOTO C Bbl-
NoSIHEHWEM MporpaMMbl paboT, onpeaensioT B BUAE pacnpefenieHnii BeposiTHOCTel NpeBbILLEHNSA CPOKOB U
3aTpar, yCTaHOB/EeHHbIX B MaHe.

4.2 OueHka pucka HapylieHus 6e3onacHocTu

MoHATVE OLEeHKN pucka HapyLleHns 6e3onacHOCTU siBNseTcs nNpou3BogHbIM 13 PRA. OueHka pucka Ha-
pyweHns 6e30nacHOCTV JONOMHSAET 4eTePMUHNPOBAHHbIA aHann3 onacHocTen u. Takum obpasom, obecne-
ynBaeT NpuHATME 6osiee 060CHOBAHHbLIX pelleHnit 0 pucke. Mo BEPOSATHOCTbIO B HACTOSIWEM cTaHgapTe
NMOHMMAIT BO3MOXHOCTb (LUaHC) peanu3almm onacHoro cobbiTus.

B3anMoCBA3b MeXAy OLeHKOlM pucka HapylleHusi 6e30mMacHOCTM U aHa/IM30M OMacHOCTM MokasaHa Ha
pucyHke 1.

OleHKa puUCKa HapyLleHns 6e30MacHOCTy

AHann3 onacHocTelk

CpaBHUTeNbHas oLeHKa

N aeHTudunkayma CpaBHUTeNbHasA OLeHKa
CueHapuit §
3Ha4MMOCTb BepoATHOCTbL peanusaLmi
co6biTue  mocneacTeuen MoCneAcTBIiA X .OMacHoCTy p;
CueHapuii S
1 1
i mk il nocnege Lo

P A S.(X]) Si(x.ip.)

Ss(X4) Sn(xn; pn)

MpumeuvaHune — S(— fii cueHapuit. S, — 1-ii cueHapuii. SN— N-ii cueHapuii. X(— 3HauMmoCTb mocnes-

CTBUIA. P, — BEPOATHOCTb peasm3aLunn onacHocTu. Takum o6pa3om. St(xt) — 3HauMMOCTb nocneAcTBuiA 1-ro cueHapus.
S,(xt: p.j) — puck 1-ro cueHapusi. SK(xN) — 3sHaunmocTb nocnegctsuii N-ro cueHapust 1 SNXN;, pN) — puck N-ro
cueHapus.

PucyHok 1 — B3aMMoCBSA3b MexAy OLEHKOW prcka HapylleHnst 6e30MacHOCTY 1 aHa/IM30M onacHocTel
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OueHka pucka HapylleHus 6e30nacHOCTM MOXeT 6bITb UCNO/Ib30BaHa Kak A/ OLEHKU pucka UHAWUBK-
ZAyanbHbIX CLeHapueB peanusauun onacHoCTel, Tak 1 AN1A OLEeHKM COBOKYMHOro pucka Habopa cueHapues
peanusauum onacHocTel.

OueHKa pucka UHAMBUAYaNbHbIX CLEeHapueB MOXET 6bITb BbINOSIHEHA C MOMOLLbIO CXEM paHXMpOBaHWSA
3HAYMMOCTM NOCNEeACTBUIA N BEPOATHOCTU peanusaunn cueHapveB Npu KCNOb30BaHUM CETU UM MaTpULlbl
puyucKa U WHAEKCOB pucka, onvcaHHbix B MCO 17666. OgHako mMaTpuubl U MHOEKCbI pUCKa HE MOryT ObITb
MCMNO/Mb30BaHbl ANA 06befUHEHNA UHAMBUAYAbHBIX KOMNOHEHTOB pUCKa CLeHapus Win 06bejuHeHns pas-
JINYHBIX CLeHapueB /19 OLLeHKM COBOKYMHOIo pucka. 9TM MeToAbl He JONyCKalT UCMO/1b30BaHUA Pe3ybTaTos
NPOMEXYTOUHbIX BbIUNCNIEHWIA.

OLeHKa COBOKYMHOro pucka, COOTBETCTBYIOLLEro onpefenieHHoMy Habopy cueHapues, TpebyeT npume-
HeHus nogxoda PRA. 31oT noaxof obecneumsaeT OCHOBY AN UAEHTUUKALUN N paHXUPOBaHUA KOMMOHEH-
TOB pucka. BaxHble KOMMOHEHTbI pucKa BMOCNEACTBUN MOTYT GbiTb MCMO/Mb30BaHbI /15 COBEPLUEHCTBOBAHUSA
KOHCTPYKLUUM U (DYHKLMOHUPOBAHUSI CUCTEMbBI C TOUKM 3peHNs ee 6e30nacHOCTU. PaccumTaHHbIli COBOKYMNHbIN
pUCK MOXET 6bITb COOTHECEH C BEPOSATHOCTHLIMU MoKasaTesiAMn 6e30MacHOCTU WK KpuTepusamu npuemsne-
mocT. Ha atane 1 mpouecca MeHe[KMeHTa pucka BbiCLLee PyKOBOACTBO WM NoTpebutenu onpepenstor
npuemMeMocTb pucka. PUCK MOXeT OblTb MCMOMb30BaH B KAYeCTBE UCXOAHbIX AaHHbIX A5 KO/IMYECTBEHHOMO
onpegeneHns napameTpoB 6e30MacHOCTV B MOAENAX NPUHATUA PeLLIEeHWIA.

MpepcTaBneHne OLEHKU COBOKYMHOIO pucka HapyleHus 6e30nacHOCTV NokasaHo Ha pucyHke 2. B co-
OTBETCTBMM C PUCYHKOM MpU OLEHKE pUCKa HapyLlleHWs 6e30NacHOCTU UCNOJb3YIT CUueHapun peanusauum
onacHoOCTU 4719 MOAENMPOBaHNA OTAE/bHbIX NOCneAoBaTelbHOCTEl COObITUIA, HEOBXOANMBIX 1 AOCTATOUHbIX
ONA BO3HUKHOBEHWS] YCTAHOB/IEHHBIX HeXenaTeflbHbIX nocnefcTsuii. CueHapuii MOXeT ObiTb NpeacTaseH
Kak «/10rM4yeckoe nepeceyeHne» HavyasbHON NPUYNHBI UM UCXOAHOTO COOLITUA 1 HEOBXOAMMbIX YCN0BUIA NPo-
MEXYTOUHbIX COObITWIA, MPUBOAALLMX K COOTBETCTBYHOLEMY nocneacTeumio. CnefoBaTenibHO, COBOKYMHbIA puUCK
ABNAETCHA NOTMYEeCcKMM 0O6beAnHEHNEM PUCKOB MHAVBUAYa/bHbLIX CLEHapMeB NPUBOAALLMX K OL4HOMY WU TOMY
Xe NocnefcTsuio.

BeposATHOCTHasA oueHKa pucka /19 CMI0XHbIX CMCTeM 06bIYHO NOMoOraeT naeHTUduLMpoBaTh cLueHapum
C NPMMEHEeHNeM fepeBbeB COObLITUIA, W Anarpammbl NocnefoBaTelbHOCTU COObITUI U AepeBbeB Hencnpas-
HOCTeli 4151 NONyYeHns normyeckux Mogeneli hopMrpoBaHUs onpeseneHHbIX HexenaTenbHbIX NnocneacTBul
HapyLleHus 6e3onacHoCTuU. /19 KO/IMYEeCTBEHHOIO onpeesieHns BePOATHOCTN KOHEYHOTO COCTOSIHUSA CUCTEMBI
BEPOATHOCTb UCXOLHOTO COObITUA (T. €. MPUYMHBI) YMHOXAIOT Ha BEPOATHOCTb KaXKAOro nocneayoLero npo-
MEXYTOUYHOr0 COGLITUA NPY YCNOBMM peannsaunmn nocnefoBaTeslbHOCTU NPeablayLmX cCOBbITUA NO KaxkaoMy
cueHapuio. [Ins Kaxgoro cueHapusi 3Ha4MMOCTb NOCAeACTBUIA 06bIYHO ONPeAensaioT Ha OCHOBE NapameTpoB
nponcxoaAwmnx usnyeckmx npoLeccos (ABeHni) 1 ocobeHHocTel cueHapus. COBOKYNHblE NOCIeACTBUA
onpesensitoT nyTemMm CyMMUpOBaHWA MOCNeACTBUIA BCeli COBOKYMHOCTW CLEHapueB, UCNOMb3ys AaHHble aHa-
NOTUYHBIX COBBITUIA.

[Nns OueHKNn BepOATHOCTU COObITUIA 06bIYHO MCMONBL3YIOT Pa3NNyHbIe UCTOUHMKN JaHHbIX. TUNNYHBIMK
WCTOYHMKAMMN AaHHbIX SBNAIOTCSA AaHHble NpeablAyLWnX UCMbITAHWA CUCTEMDI (T. €. AaHHblE U3MEPEHNA nnn
npsiMbIX HaGMAEHNIA B NpoLecce UCMNbITaHW, 3KCNepUMEHTOB, nccnegoBanuii (cM. MCO 16192)), AaHHbIX
0 [pYyrvx cuctemax Wau npoektax (faHHbIX O cucTemax- aHanorax, AaHHbIX MOAEeNNPOoBaHNA U3NYECKNX
NpPOLLECCOB) M 3KCNEPTHbIX OLLEHOK (T. €. OLEeHOK BEPOATHOCTM creuvanucTamMmv B KOHKpeTHO o6nactu). Co-
6bITUA paccmaTpuBaloT B COOTBETCTBUM CO CLiEHapueM peanunsauumn onacHoCTH, T. €. BEPOATHOCTb COOLITUSA
OLIeHMBAIOT KaK BEPOATHOCTb 3TOr0 COObLITUS NPU YCNOBUM peann3auuy nocnefosaTesibHOCTU NpeablayLwmnx
co6bITHi

Mpw onpefeneHnn oLEHKM COBOKYMHOIO pUcka NpoBOAAT CUCTEMATUYECKYIO UAEHTUMDUKALMIO N OLLEHKY
HeonpefeneHHOCTN, KOTOPYIO BbINOMHAIT ABYyMS cnocobamu. lMpu onpegeneHnn OLeHKU BEpPOSATHOCTU CO-
6bITWI cLueHapus onpeaensitoT OLeHKy COOTBETCTBYIOLLMX HEONPeAEeIeHHOCTE B BUAE UHTEPBAIOB UK pac-
npefeneHnii BeposiTHOCTe. MonyyeHHy HeonpeaeneHHOCTb UCMOb3YIOT ANA OnpefeneHns OLeHKN Bepo-
ATHOCTW NOCNeACTBUIA.

KonnyecTBeHHyt0 OLleHKy COBOKYMHOIO pucka MoJlyyatoT Ha OCHOBE pacueTa BEpOATHOCTel u nocnef-
CTBUWIA. B pesynbTare BblYMCAEHWUI MOTYT ObiTb MOMY4YEHbl TOYEYUHble OLEHKW WM pacnpefenieHnss BeposiT-
HocTeli (HeonpepdeneHHocTH). PacnpegeneHne HeonpeAeneHHOCTN MOXeT OblTb OMMCaHO C MOMOLLbIO Na-
pamMeTpoB. HanpuMep cpefHero Wy KBaHTWAA YCTAHOB/IEHHOTO YPOBHSA B NPaBOil YacTu pacnpegesnieHus.
3HayeHne KBaHTWUNSA B NPaBOi YacTu pacnpefenieHns HeonpeaeneHHOCTW, COOTBETCTBYIOLLLE COBOKYMHOMY
PUCKY A8 YCTaHOB/IEHHOTO YPOBHSA AOBEPUSA, UCMOb3YIOT A/18 BbINOJIHEHUSA TapaHTMPOBaHHOIO Noaxo4a npu
NPUHATUN PELLUEeHWA 0 NPUEMNEMOCTU pucka. FapaHTUPOBaHHbIA NOAXOA Npeanonaraet, YTo ANA 3HauYeHul
pucka cnepgyeT paccMaTtpuBatb Hauxyflive BapuaHTbl, YTOObI rapaHTMpoBaTtb, YTO CUCTeMa COOTBETCTBYET

5
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COrnacoBaHHbIM LiensiM B 061aCTW pucka, Un BbIGOP KPUTEPUEB NMPUEMIEMOCTY pPUCKA U BapUaHTOB NpPoeKkTa
BbINOJIHEH MpaBUIbLHO. Bonee BbicOKasi HEONPEAENEHHOCTL 3HAaUeHUs1 COBOKYMHOMO pucka hopMupyeT cooT-
BETCTBYIOLLME 3HAYEHUSI NapaMeTPOB pacnpejesieHnsi, koTopoe ByfieT UCMONb30BAHO A1 MPUHSATUS pUcka
WK ero conocTaBEHNUS C APYTVMU PUCKAMU UIN KPUTEPUAMM.

OTHOCUTENbHAA 3HAUMMOCTL COBLITUS MU CLeHapWs A4J1s COBOKYMHOMO pucka onpeaensieTcss UX BKna-
[lOM B HeomnpefeNieHHOCTb COBOKYMHOrO pucka. Bknafpl B COBOKYMHbIV PUCK XapakTepuayrT BO3MOXHOCTb
MOBbILIEHUS1 6€30MACHOCTU CUCTEMbI, T. €. BO3MOXHOCTb CHVXKEHUSI COBOKYMHOMO PUCKa MPU YCTPAHEHWUU pu-
cKa [laHHOro COBbITUS UKW cLeHapusi. AHAMIOTMYHO NapamMeTpbl KOHCTPYKLMU U (DYHKLMOHUPOBAHUS CUCTEMBI
MOTYT 6bITb PaHXMPOBAHbI C TOUKU 3PEHUSI CHUXKEHUS pUCKa Ha OCHOBE aHa/M3a COCTaB/SALWMUX COBLITUN 1
UX BKaAa B COBOKYMHbIA PUCK.

BnusiHue HeonpeaeseHHOCTU puUcka KOHKPETHOrO COGbLITUSI WM CLEHapusi HA HeonpeneneHHOCTb Co-
BOKYMHOIO puUcka onpefensieTcs WX BKMaAOM B HEONPeAEeNeHHOCTb COBOKYMHOro pucka. Mo Bknagy B He-
onpeaeneHHoCTb UAEHTUMLMPYIOT U PaHXUPYIOT COBLITUS, NPeacTaBsiolime co60ii OCHOBHbIE UCTOYHMKM
HeonpeneNIeHHOCTV BEpPOATHOCTY MOCNeACTBUIA, KOTOpble MOTYT ObiTb YCTPAaHEHbI, WAV AN KOTOPbIX He-
onpeaeneHHOCTb, COOTBETCTBYIOLLLAS UX PUCKY, MOXET ObiTb CYLLECTBEHHO YMEHbLUEHA. CHUXEHUE Heonpege-
NIEHHOCTU MOCNEeACTBUI HanpsiMyto CBSI3aHO C UCMO/Ib30BaHUEM MEHEE XECTKMX 3HAUYeHWIl napameTpoB Waun
KBaHTUNEl pacnpefeneHusi HeonpeaeneHHoCTH.

KOMMOHEHTbI pucka 1 HeomnpeaeneHHOCTY NAEHTU(ULMPYIOT Ha OCHOBE WX paHXupoBaHus. Hambonee
BaXXHbIMW COCTaBASIIOLMMU pPUCKA U HEOMPEAENEHHOCTY SIBASIOTCS T€ COOLITUS, UM KOMMOHEHTL! CUCTEMBI,
KOTOPbIM COOTBETCTBYET HaUGOMbLINA PUCK N HANGOSbLUME BO3MOXHOCTU CHUXEHWUS HEONPELENEeHHOCTH CO-
BOKYMHOTO puUCKa.

P(Al) P(B,|A)) P(C,|BbA|) P(D,|C,,Bi,A)

a-— rnapameTp Win KBaHTU/Ib pacnpeneneHna HeonpeaesieHHoOCTU

MpumeuyaHne — SC-, — 1-ii cueHapuii, SC2 — 2-ii cueHapuii, SC3 — 3-ii cueHapuii. SCN — N-ii cueHapwii;
P (A,) — BEpOSITHOCTb CO6LITUA A, (UcxofHoe cobbiThe): P (B, A,) — BEPOSITHOCTL COObITUA B, npu ycnoBum peanusaumm
co6bITus A,; P(C1|B1, A-) — BEPOSITHOCTb COGbITWSI C, NpU yCnoBuM peanunzaummn cobbituii B, nAt; P(D1CL Bv A,) —
BEPOATHOCTb cobbITUA D, npu ycnosun peanunsaummn cobbituii Clt B, nA,; P (X) — COBOKynHasi BEPOATHOCTb, paBHasi
I0rM4eckomMy 06beAMHEHNIO BeposTHOCTeli Bcex N cLeHapres.

PucyHok 2 — TprMep OLEeHKM COBOKYMHOro pucka
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4.3 PWCK M BEPOATHOCTHAA OLEHKa pucka

MoHsATUE pucka BKIKOYAET HexenartesbHble MNOCAeAcTBUS (Hanpumep, KONMYecTBO Jofel, KoTopble
MOTYT 6bITb TPABMUPOBaHbl UAW NOTMOHYTb) U BEPOATHOCTb peanusaunm 3TUX NOCIeACTBUiA. MHorga puck
onpefensioT Kak onucaHue BO3MOXHbIX MOCEACTBUIA. Takoe NpeAcTaBfieHUWE pucka He BMOJIHE COOTBET-
CTBYeT 06LieMy onpefeneHuno pucka. MNoHMMaHne BO3MOXHbIX MPOLLECCOB, NPUBOAALLMX CUCTEMY K OTKa3y 1
pacnpefeneHns BeposTHOCTEN nocneAcTBUiA, 4acTo Aal0T 3HaUMTeNlbHO 60/blle MHgopMaummn, Yem MosHOe
onucaHue pucka.

O6Lee onpeaeneHne prucka o06bIYHO NMpeAcTaBAsoT HA60POM U3 Tpex KOMMNOHEHTOB. B obuem cnyyae
onpefenuTb PUCK MOXHO, OTBETUB Ha CrieayloLLye Bonpoch:

a) Uto MOoXeT Npou3oinTn He Tak? (onpesesnieHne cueHapues).

b) KakoBa BEpPOATHOCTb 3TOro cueHapua? (onpegeneHvie BepoAaTHOCTY).

C) KakoBbl MOCNeACTBMA peanm3aummn cueHapua? (onpegeneHne 3Ha4umocT NocneacTaunii).

OTBETOM Ha MepBblii BONPOC ABMSAETCA HAabop onacHbIX cueHapueB. OTBET Ha BTOPOI BONpoc Tpeoby-
eT onpefenieHns OLEeHOK BEpOSITHOCTEW peanm3auumn kaxaoro cueHapus. OTBET Ha TpeTuii Bonpoc TpebyeT
onpeesieHns COOTBETCTBYIOLWMX MOCNeACcTBUiA. [ONONHUTENbHO K ONpeAefieHno BEPOATHOCTE U nocnej-
CTBUIA NpY TPEXKOMMNOHEHTHOM ONpefesieHn pucka NpPoBOAAT pas3paboTKy CLeHapueB, KOTOpble CTaHOBSTCA
4acTblo onpejeneHns pucka. 3TN cueHapun ABMAIOTCSA BaXHbIM Pe3y/ibTaToM OLeHKU pucka. Ha pucyHke 3
nokasaHo NpMMeHeHne 3TUX NOHATUIN B Mmetoge PRA.

BbinonHeHne mMeToga PRA HauMHalOT € MAEHTUMKALUM MHOXECTBA «MUCXOAHbIX COObITUIi», KOTOpble
MOryT Bbl3BaTb U3MEHEHUA B COCTOSAHUU CUCTEMBI, T. €. (DYHKLMOHANbHOE COCTOAHWE WAN KOHUrypauumio
cuUCTEMbI. 3aTeM ANs KaXA0ro UCXOL4HOro COObITUSA OnpeaensitoT nocnegytolmne cobbiTusa (0Tkasbl), KOTOpbIe
MOryT NPUBECTU K HEXenatesibHbIM nocneacTBusaM. Mcxoaa 13 nosyvyeHHbIX AaHHbIX, ONpefenstoT ananasoH
1 pasmep NocneAcTBUiA 3TUX CLeHapueB, a Tak Xe 4acToTy M BEPOSITHOCTb MX peanusauun. B 3akioyeHune Ha
OCHOBE [aHHbIX 0 YacToTe (BEPOSAITHOCTM) peannsauny 1 NocaeacTBUSAX ONACHOro cobbITUS (HOPMUPYIOT NPO-
hunb pucka cUCTEMbI, KOTOPbIA UCMONb3YOT NPY NPUHATAM PELLEHUA B 06/1aCTU MEHE)KMEHTA puUcka.

2. KAKOBA BEPOATHOCTb PEANTN3ALINN STOIO CLLEHAPUA?
(OMPEAENEHWE BEPOATHOCTW)

3. KAKOBbI MOCNEACTBUA PEANUSALNN CLEEHAPUSA?
(ONPEAENEHVE 3HAYMMOCTW NMOCNEACTBUI)

PucyHok 3 -Tpu KOMNOHeHTa onpejeneHus pucka B metoge PRA
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5 Llenn, cnocobbl NpYMEHEHVS 1 NperMyLLiecTBa MeToa BePOSTHOCTHOIA
OLIEHKM pu1cKa

5.1 Llenamm BepoATHOCTHOI OLeHKV prcKa ABMSIIOTCS:

- naeHTudmkauma 1 oueHka pucka {HapyweHus 6e30nacHOCTU UK BbIMOSIHEHUS OCHOBHOW 3ajaun cu-
CTeMbI). KOTOPbIV NpeAcTaBnseT coboi puUck peanusauny oTAebHbIX UAEHTUMULNPOBAHHbIX CLEeHapues um
COBOKYMHbIA pUCK peanu3aunn Habopa cueHapues.

- MAEHTUMKaLMA COCTaBNSALNX pUCKa U X HEONpPeaeneHHOCTH, a TakXe COOTBETCTBYHOLMX UCTOUYHU-
KOB ONacHOCTMW MpU NPOEKTUPOBaHUN U DYHKLNOHNPOBAHUN CUCTEMbI:

- paHXVpoBaHNe COCTaBSALINX pUCKa Y X HEONPELEeIEHHOCTN B NOPSAKE NMOHMWKEHUSA UX 3HAYMMOCTM
AN HapylweHns 6e30MacHOCTU ¥ BbIMO/THEHWSA OCHOBHOI 3a4a4n CUCTEMbI:

- UAEHTU(UKALUS 1 onNpeseneHne NpUopUTETOB AJ/11 MEPONPUSATUIA MO CHUXEHUIO puUCKa.

5.2 Pe3ynbTaTbl BEPOATHOCTHOW OLEHKM pUcKa UCNosb3yoT AN1S.

- OLLeHKM puUcKa HapyLlleHusi 6e30NacHOCTN 1 HEBbINOIHEHNSA OCHOBHOM 3a4ayu B KOIMYECTBEHHOM Bbl-
paxeHuu;

- CHMXXEHWNS pucKa HapyllueHns 6e30NacHOCTU U HEBbLINOIHEHNS OCHOBHOW 3afayn CUCTEMbI:

- onpefenieHnsa U BHeApeHUss TpeboBaHuiA, cneyudurkaunii, KOHLENLWIA, NpoLeayp M T.N. K KOHCTPYKL MK
1 PYHKLVOHNPOBAHUIO CUCTEMBI;

- 06ecneyeHunst KOSIMYECTBEHHbIX laHHbIX A1 onpeaesneHns TpeboBaHuii K obecneyeHnto 6e30nacHoOCTM
1 BbIMO/THEHWIO OCHOBHOW 3a/ja4M CUCTEMbI NyTEM:

- onpegeneHns NpUMeHNMocTn TpeboBaHun kK o6ecneyeHnto 6€30MacHOCTN 1 BbIMO/IHEHUIO OCHOBHOA
3a@a4n CUCTEMBI.

- BbINOSIHEHMSA TpeboBaHWii K 6€30MacHOCTM 1 BbIMO/IHEHNIO OCHOBHOW 3aJayn CUCTEMbI:

- Bepudpmkaumm pesynbtatos PRA 1 feMoOHCTpaLumn cooTBETCTBUA TpeboBaHUAM;

- NOAAEPXKN NPY NPUHATUM pELLEHWI Ha cTaaun pa3paboTKM OCHOBHOW 3afayu CUCTEMbI.

- NoAfepXkn 6e30MacHOCTV COCTaBHbIX YacTel U 3N1eMEHTOB CUCTEMbI 1 aHanm3a 06 bEKTUBHbIX CBUAE-
TenbCTB 06ecneyeHns 6e30nNacHoOCTU:

- noAfepxXkn ceptudmkaumm 6e30NacHOCTU CUCTEMbI NMyTeM o6ecrneyeHnss JOKYMeHTUPOBaHHbIX 06b-
€KTUBHbIX CBUAETENbCTB!

- NOAAEepXKN MOHUTOPWHIa 1 06MeHa MHhopmauueli o pucke;

- 06ecneyeHns BXOAHbIX faHHbIX 418 pa3paboTkm 06Lero MeHefKMeHTa pucka.

5.3 lMpeumyllecTBaMy NPUMEHEHNSI BEPOSTHOCTHOM OLEHKU puUCKa SIBASIOTCS crefylouime:

- obecneyeHne KOMMYECTBEHHbIX AaHHbIX /15 OnpeAenieHUss OLEeHKN pUcka v NpuemMIemMocTy pUcka;

- 6onee ahhekTnBHOE pacnpefeneHie 0OTBETCTBEHHOCTM M NOIHOMOYUlA B obnactn obecneveHns 6es-
onacHocTH;

- 6onee ahhekTMBHOE pacnpegesnieHme pacxofoB Ha o6ecnevyeHne 6e30MacHOCTM MPOMNOPLMOHA/IbHO
CHUXEHWIO pUCKa;

- bonee adphekTMBHOE 1 NocnegoBaTesibHOe obecneyeHne 6e30NacHOCTN CUCTEMBI;

- obecneyeHne HarnsgHOrO NpeAcTaB/EHUs KOMMYECTBEHHbIX NokasaTeneil cueHapueB peanvsauuu
onacHbIX COObITWIA:

- KOIMYecTBeHHaA naeHTuduKaums ya3BrMMbIX MECT CUCTEMbI Y €€ KOMMOHEHTOB:

- OLeHKa 6e30nacHOCTU CUCTEMbI, ee NOACUCTEM Ha 3Tarne ux paspaboTku;

- KOSIMYEeCTBEHHOE cpaBHeHNe 3(hhEKTUBHOCTY AENCTBUIA MO CHUKEHMWIO pUCKa.

5.4 Lenu oueHkn pucka A5 NpoekTa ycTaHOB/EHbI B 3a4a4e 1 OLeHKV pucka.

6 TpeboBaHus 1 npouecc PRA

6.1 TpeboBaHWA K BEPOATHOCTHOW OLLEHKe pucka

YcTaHOBNEHbI Criefytolime TpeboBaHNa K BEPOSTHOCTHOW OLEeHKe pucka:

a) BEPOSTHOCTHAs OLEHKa pucka Ao/HKHA COOTBETCTBOBATb MPOLIECCY OLEHKM pUCKA, KaK YCTaHOB/IEHO
B 6.3;

b) BEPOATHOCTHAs OLeHKa pucka fo/mkHa 6biTb 3aperncTprpoBaHa B COOTBETCTBUM C TpeboBaHUAMU
pasgena 8 HacTosiLero cTaHaapTa.

6.2 KpaTtkuii 0630p npouecca BepOSITHOCTHON OLEHKU pucka

3agaun BepOATHOCTHOW OLEHKV pycka, onucaHHble B 6.3 1 NpuBeAeHHbIe Ha PUCYHKe 4. NCMONb3YIoT Ha
aTane 2 npouecca MeHeLKMeHTa pucka (cMm. 4.1).
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6.3 BepoATHOCTHbIE 3afayn OLLeHKN pucka

6.3.1 O6uwwme nonoxeHns
MocnepoBatenbHOCTb 3a4a4 PRA npefctasneHa Ha pucyHke 4. Kpatkoe onucaHne Kaxgon 3agauun npu-
BefeHo B 6.3.2—6.3.11.

PucyHok 4 — Tunosas nocrefoBaTesibHOCTb 3aga4 metoga PRA

6.3.2 3apauva 1. OnpegeneHne uenoit n 3agau

MepBoHauanbHON 3ajadeil Npu ucnonb3oBaHun PRA aBnseTca onpegeneHvie uenei n obnactu npu-
mMeHeHuss PRA. 3afjaun oueHkn pucka obecrneumsatoT YeTKoe NMOHUMaHwe ueneil u npegnonaraeMoro npw-
MEHEHUsI MOMlyYeHHbIX pesynbTaToB. O6nacTb MPUMEHEHWS OnpegenseT paccMaTpvBaemble napaMmeTpbl
OCHOBHOIA 3ajauun, ee yacTteii 1 npoekTa B Lenom. Lienn n o6nacts npuMmeHeHnss PRA obecneunBatoT OCHOBY
ANa naeHTudmKaumm 1 Bbibopa napameTpoB UccredyeMblx NOCNeACTBUA. 3TN napaMeTpbl MOTYT BK/1lOYaTh B
cebs AaHHble 0 NpUYVHEHUN BpeAa NMoasM (paHeHve, 60/1e3Hb UK CMepTb), YXYALEHNN BO3MOXHOCTEN Bbl-
NOSTHEHWS OCHOBHOW 3a4a4n CUCTEMbI, HEBbIMOJTHEHMN OCHOBHOW 3a4a4un CUCTEMbI, MaTepuanbHOM yuiepbe 1
ApYyrux He6naronpuATHLIX NOCNeACTBUAX.

B 3aBrcMMOCTM OT Lenein n ob6nactu npumerHenns metoga PRA. a Takke NCNONb3yeMbIX KOHQUrypaumii
CMUCTEMbI N OFpaHNyYeHnin BO BpeMeHU, crneayeT paspaboTaTb pyKOBOACTBO MO aHann3y COO6bITUA, WHULMK-
pyoLLNX HeONAronpusATHbINA cueHapuii (Hanpumep, onpeaennTb HeO6X0AMMOCTb BKTOUEHUS B aHaIN3 Taknx
CO6bITWI, KaKk MUKPOMETEOPUTHbIW A0XAb). MoNyyYeHHble pe3ynbTaTbl 3a4a4m 1 A0mMkHbI 6bITb MPOAHAIN3NPO-
BaHbl COOTBETCTBYHOLUVMMYM PYKOBOANTENSMU UW OTBETCTBEHHbIMU 3a 06ecneyeHne 6e30nMacHOCTM CUCTEMbI U
BbIMOJ/IHEHME OCHOBHOW 3a4aun [0 Havasna OLEHKM.

3apgadva 1 Bknwoyaert:

a) ngeHTudmkaumnio Leneil BEPOSTHOCTHOWM OLIEHKU pucka nyTem onpegesieHns npegHasHayeHHbIX Le-
nei cncTembl M 0COGEHHOCTEN UCMONb30BaHNA aHAIUTUYECKNX PE3Y/bTATOB;

b) ngeHTudukauno o6nacTy NPYMEHEHNS U CTENeHW feTanunsaumn aHanusa nytem onpegeneHns rpa-
HUL, 1 peXMMoB 6e30NacHOro YHKLMOHNPOBAHUSA CUCTEMBI (MCCefyeMyro YacTb KOHCTPYKUUU UK o6niacTb
(hYHKLMOHMPOBAHUS CUCTEMBI) U YPOBEHb fleTanm3aummn cueHapues, MHUNAEHTOB U CBA3AHHOMO C HUMU aHa-
nm3a;

C) naeHTMgukKaLnio napameTpoB NocneacTBuiA, BKAOYASA TUMbl MOCNEACTBUI U HEOBXOANMOCTb OLEHKM
pucka AN oTAeNbHbIX CLeHapues pasBnTusa OnacHOCTY YW COBOKYMHBIX PUCKOB crieuuduryeckmx Hebnaro-
NPUATHBIX NOCNeACTBUIA (TakUX Kak. HEBbINO/THEHNE CUCTEMOI OCHOBHOI 3afaun, noTepsa cpeacTsa J0CTaBKu,
rmbenb KOMaHAbl), B TOM Yncne;

1) ngeHTndukaLmio NCnosb3yemblXx CUCTEM KOOPAMHAT, NapaMeTpoB, MHAEKCOB UMW MaTpULbl pUCKa,
(Ha OoCHOBE 3HAYMMOCTU NOCNEACTBWIA N KaTeropuy BEPOATHOCTM peanunsaunmn cueHapus).

2) naeHTMdMKaLmio yCTaHOB/IEHHbIX LieNieil COBOKYMHOro pucka nav Kputepres onycTUMOCTM pucka (Ha
OCHOBE MJIaHMPYeMbIX 3HAYEHW BEPOSITHOCTY U KPUTEPMEB pucKa 418 paccMaTpuBaeMbiX NOCNeACTBUIA).

d) naeHTndrKaLmio B3aMMOCBSA3aHHON MHhOPMaLMN N UCTOYHWKOB AaHHbIX.

6.3.3 3apaya 2. VizyyeHune cucrtemsl

MN3yyeHne cuctembl ABNSETCA CefyoLWUM LWarom aHanusa noslydyeHHblX pesynbraToB 3agaun 1. Ota
3afjava BKI4YaeT B ceba aHanun3 u BCIO MHpopMaLuio 0 KOHCTPYKTMBHbLIX napameTpax u diyHKUMOHMpOBa-
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HUW CUCTEMbI, BK/OYAA TEXHOMOIMYECKYIO0 AOKYMEHTAaLUNI0, a TakK Xe npasuna akcnayarauum npuMeHeHus un
nnaHbl AeliCTBMIA B YpesBbluaiiHbix cutyauuax. Ecnn metog PRA NnpyMeHSoT g cucTembl, Haxoamslueiics
B aKcnayataumu, TO TexHuyeckas MHopMauus Jo/HkHa ObiTb OCHOBaHa Ha MHopmauun o paspaboTke u
akcnnyatauumn cuctembl. Ecnu meton PRA npoBoAAT Ha aTane pa3paboTku, TO TeXHUYeckas MHdopmauums,
HeobxoAnMas 4ns OLEeHKW, fo/KHA OblTb OCHOBaHa Ha TEXHMYECKOol AOKyMeHTauumn ¢ y4eTom npegnonarae-
MOro OyHKLMOHMPOBaHMA CUCTEeMbl. PekomeHAyeTcss NpoBOANTbL NPOBEPKY WM. MO BO3MOXHOCTU, BU3YyasbHbIN
KOHTPO/Ib aHaNN3MpyeMoii cuctembl. Lienb 3TUX feNCTBMIA COCTOUT B UCC/IEe[0BaHNN CUCTEMbI U €€ OCHOBHOI
3a4auyn BLLENIOM, MOHMMaHUKN NO3UTUBHBLIX W HEFraTUBHbIX COCTOSIHWI CUCTEMbI, & Takke onpeaeneHnn kpute-
pveB paboTOCNOCOGHOrO COCTOSIHUS CUCTEMbI, HEOOXOAMMBIX A1 MOIHOTO BbINOIHEHMA 3adaun. Ha ctagum
N3yYeHUs CUCTEMbI MAEHTUDULMPYIOT 0COBEHHOCTU DYHKLMOHMPOBAHNS CUCTEMbI, UX B3aMMO3aBNCMMOCTb,
posb nepcoHasa B npouecce YHKLMOHNPOBAHUA cUCTEM (YnpaBnieHue, KOHTPO/ib, TEXHUYECKOe 06CyXu-
BaHWe) 1 BCE U3MEHEHUS KOHUrypauuym cucTeM, KoTopble MOryT NPOU30ATW B MpoLecce BbIMO/IHEHWA pas-
JINYHBIX 3TAMNOB WU PEXMMOB OCHOBHOW 3afaun. Kputepuy ycnewHoro BbINOSIHEHWA OCHOBHOI 3afjaun wunu
paboToCnOCOBHOIO COCTOAHNA CUCTEMBI 06ecrneynBatoT OCHOBY A1 paspaboTkn PYHKLMOHAIbHbLIX U CUCTEM-
HbIX Mogenei.

3afava 2 oxBatbiBaeT crefytoline AencTBus:

a) ngeHTudrkauma n onmcaHne 061actTm NPUMEHeHNs, KOHUrypauum n MyHKLMOHUPOBaHUA CUCTEMbI
(dhyHKUMOHaNbHAA 1 hnsnyeckas CTPyKTypa, rpadovk BbINOTHEHNS OCHOBHOW 3a4aun CUCTEeMbI), BK/OYas cTa-
AVN 1 DYHKLMOHAbHYIO CTPYKTYPY BbINOJIHEHUS OCHOBHOI 3a/ayu, COCTaBHble YacTu U (OYHKLMN CUCTEMBI,
hunsnyeckune 30Hbl U T.4,;

b) onpegenexHne KpUTEPUEB YCMNELIHOMO BbINOTHEHUSI OCHOBHOW 3ajaun 1 ee COCTaB/IALLMX HA OCHOBE
KpUTEpPMEB PaboTOCNOCOGHOIO COCTOSIHUA Kaxagoli CUCTEMbI.

6.3.4 3apava 3. geHTUpuKaLma NCXOLHOro cobbITUA

Cnepytwolmm atanom metoga PRA aBnsetca ngeHTudmvkaumns n aHanns Habopa NCXoAHbIX COObITUIA, pe-
anusaums KOTopbIX MOXET NPUBECTU K peanunsauum clueHapnes onacHbIX COObITUIA. TN COBbLITUS UHULMMPYIOT
nocnefoBaTeNbHOCTb AaibHELLNX ONACHbIX COObITUI N NPUBOAAT K KOHKPETHOMY KOHEYHOMY COCTOSIHUIO CU-
cTeMbl (NnapameTpam nocneAcTsuii). CywecTByeT HECKO/IbKO CMOCO60B MAEHTUMMKAL MU NCXOLHOTO COObLITUS.
Ecnun meTtog PRA BbINOMHSIOT ANS CyWecTBYOLLEl CUCTEMBI, KOTOpas HaxoAWIach B 3KCNyaTtauun B TEYEHNE
HEKOTOPOro BpeMeHW, TO AaHHble MPOLL/IbIX 3KCNEPUMEHTOB, UHUMUAEHTOB U OMbiTa MYHKLMOHUPOBAHNA CU-
CTeMbl MOTYT NOMOYb UAEeHTUULMPOBaTL UCXOAHOE cobbiTne. Ecnn aHanv3 npoBoAaT A4/1A BHOBb paspaba-
TbIBA€MOW KOHCTPYKLMMW, TO MOTYT 6bITb MCNO/Ib30BaHbI fJaHHbIe MPOLUIbIX UCTbITaHWA, ONbIT (DYHKLMOHNPOBa-
HUS aHaNTIOTMYHBIX CUCTEM B @aHa/IOTMYHBIX YCNOBUSAX WM Ananas3oHax ycnoBuii. Kpome akcnepumeHTasibHbIX
JaHHbIX ANna ngeHTudukauum BXOAHbIX COObITUI MOTYT 6biTb NPUMEHEHbI, HanpuMep, creyoLe MeToabl:
MacTep nornyeckux gnarpamm (MLD)T* n AHanu3 BuzoB v nocnenctsmini otkasos (FMEA)2% B metoge MLD
co6bITUA OTOGPaxXalT B BUAE MepapXMyeckoro, HUCXOAALEro Aepesa, Ha KOTOPOM nokasaHbl obLue Tunbl
onacHbIX COObITUI HaBepxy, AeTaslbHOe ONucaHne LLenoykn NpeaLlecTBYOWMX OnacHbIX COObITUA B CPefHUX
Apycax n ncxoHoe cobbiTMe B 0CHOBaHUM aepeBa. C nomoLbio metoga FMEA NnpoBOAsT CUCTEMHbIN aHan3 oT-
Ka30B NOACWCTEM 1 COCTaBHbIX YacTeli CUCTEMbI U OLLeHKY UX BO3AENCTBUA Ha (hYHKLMOHUPOBaHNE CUCTEMBI.

Ecnun HeckonbKO NCXOAHBIX COOLITUI NPUBOAAT K peannsaunmn cLleHapues ¢ OAMHAKOBbIMU NOC/IeACTBU-
AMA. TO NPU UAEHTUIMKALUN MOXHO HE 3aMETUTb UCXOAHbIE COBLITUS C O4YEeHb HU3KOM BEPOATHOCTbIO pea-
nusauun. HesaBnucumble UCXOAHbIE COOLITUA MOTYT ObITb CTPYNMNMPOBaHbl B COOTBETCTBUM C NOAOBGHBLIMU MpPo-
61emaMun. BO3HMKaOLWUMK B CUCTEME, HAaNpUMep, B OAHY rpynny MOryT ObiTb BK/IOUYEHbI UCXOAHbIE COObLITUS,
npuBOAALLME K OAHOMY M TOMY e COCTOSHUIO cUCTeMbl. Ecnn ncxogHble cobbiTus nccneayoT B rpynne, To ux
4acToTbl MOTYT 6bITb CyMMVPOBaHbI AN NOMNYYEHUS YacTOTbl FPYNMbl UCXOAHBIX COOLITUAZ

B 3agauy 3 BknovaloT cnegyrowne gencrens:

a) NAeHTUMUKALNIO 1 OLEHKY MCXOAHbIX COBbITWIA, KOTOPbIE MOTYT NPMBECTM K peanusauum nocnepo-
BaTe/NIbHOCTW CLEHapueB ONacHbIX COObITUIA, C NOMOLLbI0 UCMO/Ib30BaHNSA 3IKCMEPUMEHTAsIbHbIX AaHHbIX U
CMCTEMHbIX MeToA0B (MOryT 6GbiTb MCNO/b30BaHbl UCXOAHbIE AaHHble aHann3a OnacHocTel, NoslyYeHHble B
cooTBeTCcTBUMN ¢ MeTogamn MLD n FMEA);

b) OLeHKY BEPOATHOCTM peanunsaunm MAeHTUULUMPOBaHHBIX NCXOAHbIX COOLITUN, a Takke UCKIYeHne
CO6bITWI C OYEHb HU3KUMWU OTHOCUTE/TbHLIMWU BEPOATHOCTAMM (MM YacToTamm);

MLD — Master Logic Diagrams.
2* FMEA — Failure Modes and Effects Analysis.

3> Mpu 3TOM creayet y6eauTbCs B OTCYTCTBUM CTATUCTUYECKON 3aBMCUMOCTU MeXZy O6GbeauHsieMbIMu
COObITUAMMN.
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c) 06beJMHEHNE B IPYNMbl UCXOAHbIX COObITWIA, NPUBOASALLMX «@HAIOTMYHbIM MNOC/eACTBUAM A1 CUCTe-
Mbl U OnpejeneHne BEPOSTHOCTM (H4acTOTbl) peanunsaumm cobbITUiA rpynnbl.

6.3.5 3agaya 4. MogenupoBaHue cueHapus

MogenupoBaHue cLeHapus peanusaunm onacHoi cutyaunm ABnseTcs UHAYKTUBHbBIM NPOLLECCOM, B KO-
TOPOM 06bIYHO NPUMEHAIT MeToA aHanu3a gepesa cobbITWiA. MocTpoeHve gepeBa COObITUI 06bIYHO Hauu-
HaloT C onpefeneHns UCXoAHOro cobbiTus 1 Aanee AepeBo CTPOAT B COOTBETCTBUM CO CLeHaprem pasButus
CO6bITWIA, Yepe3 nocnesoBaTelbHOCTb MPOMEXYTOUHbIX COObITUIA (OCHOBHbIX WK TNaBHbLIX), CBSA3AHHbLIX C
ycneLwHbIM BbINOSIHEHMEM OCHOBHOW 3ajaun WM oTkasamu, A0 Tex Mop. noka He 6yAeT AOCTUTHYTO KOHeu-
Hoe cocTosiHne. lpy NOCTPOeHNUN fepeBa CO6bITUIA 06bIYHO YUNTbIBAIOT NOC/EeA0BaTE/IbHOCTL (BO BPEMEHU)
peanusaunm OCHOBHbIX MW FNaBHbIX COBLITWIA, KOTOpblE NPeACTaBAAOT (PYHKLMOHANIbHbIE MW CUCTEMHbIE
CBOIiCTBa BCell cucTeMbl. MHOrga Ansa onucaHusa cueHapueB ONacHbIX COObITUI NPUMEHAIT Apyrve meTo-
Obl rpadmyeckoro otobpaxeHus cobbITUIA, TakMe Kak AuarpamMmy nocnegoBartefnibHocTu cobbitnii (ESD1).
KOTOPYI UCNOML3YIT A/19 ONMCaHuA cueHapus uHuuaeHTta. Anarpamma ESD 06bI4HO 60n1ee adchbekTnBHa
Ha atane pa3paboTku, YeM gepeBo cobbiTuiA. Juarpamma ESD nornyecku akBuBaseHTHa AepeBy COObITUIA 1
JomkHa 6bITe NpeobpasoBaHa B fAepeBo CobbITUI AN KBaHTUdVKauun. JpyruM MeTOA0OM UHAYKTVBHOIO MO-
[ennpoBaHus. KOTOPbI/i MOXET Takke OblTb UCMO/b30BaH, ABNSETCA CTPYKTYPHAsA CXemMa HafexXHOCTW.

B 3apjauy 4 BkovaloT cnegyowne AeicTeus:

a) mogenupoBaHve A KaXA0ro MCXOAHOT0 CO6bITMA (rpynnbl COOLITUIA) MPUBAVKEHHON BpEeMEHHO
nocnefoBaTenbHOCTU JasibHeRLNX COBbITUIA N COOTBETCTBYIOLLENO COCTOSHUSI CUCTEMBbI (YCMELIHOro BbINoJI-
HeHVs 3ajaun UK oTkasa) AN OCHOBHbIX COObITWIA (T. e. feCTBUIA nepcoHana, COCTOAHUSA KOHCTPYKLUW,
OCHOBHbIX CUCTEM U KOMMOHEHTOB), KOTOpPbIE A0/HKHbI NPENATCTBOBATb Pa3BUTUI0 UCXOLHOIO COGLITUA B He-
6naronpusiTHblE NOCNEeACTBUS;

b) AN yCTaHOBMEHHbIX NOCNefoBaTe/IbHOCTEN OnacHbIX COGLITUIA, KOTOpble NPUBOAAT K onpefeneH-
HbIM BO3MOXHbIM MOCNEACTBUAM, onpefeneHne uanyecknx (MexaHnyeckunx) peakumii cuctembl Ha usmye-
CKune BO3AENCTBUA NCXOAHbIX COGLITUIA B YCNOBUSIX NPUMEHEHNA MAEHTUMULMPOBAHHbIX NPeaynpexaatoLLmnx
CpeAcTB KOHTPO/A U METOAOB ynpasneHus (T. e. AeliCTBUI NepcoHana, N3MeHeHui CTPYKTYpbl CUCTEMbI, KOM-
NMOHEHTOB CUCTEM) W ONpeenieHne BEIMUNHBI U XapakTePUCTVK nocneaytoLlein donsnyeckoin peakuum (Hanpu-
Mep, BO3MOXHOCTW B3pblBa, BO3ropaHusi, NoTepy ynpasnieHusi, NoTepu kucnopoga v T.n.);

C) AN U3NYeCKNX W3MEHEHWU B cucTeme, KOTOpble MOTYT MpUBECTW K HebnaronpusaTHbIM nocnea-
CTBMSAM. MOAENNPOBaHNE COCTOSHUS cUCTeMbl (YCNeLwHOoe BbINOIHEHME 3a4aun Uan 0Tkas), AOCTYMHbIX Uan
npeaycMOTPEHHbIX NPOEKTOM CPEACTB KOHTPOA U METOAO0B yNpaBfeHus (T. e. AeliCTBWIA NnepcoHana, CTPYKTy-
pbl. CUCTEMbI, KOMMNOHEHTOB), HEOOXOAVMbIX ANA CHMKEHUSA He6NaronpuATHLIX NOCNeACTBUIA, KOTOPble MOryT
OblTb BbI3BaHbI PN3NYECKNIMU PeakLUaMU.

6.3.6 3apgava 5. MogenuposaHue 0TKa3oB

MogenupoBaH1e NpUYMH 0TKa30B 1 HeucnpasHoOCTel (MM paboTocnocoBHOro COCTOAHNA) ANA KaX4oro
OCHOBHOTO COGbITUA WM BepLUMHbI fepeBa COoObITUI ABNSeTCA AeAyKTVBHbBIM npoueccoM. CyliecTByeT He-
CKOJIbKO [leiyKTUBHbIX METOA0B MOAE/IMPOBAHNSA, KOTOPbIe MOTYT 6biTb UCMNO/b30BaHbl A1 OLEHKN BEeposT-
HOCTV OTKa30B OCHOBHbIX COObITUIA, Takme kak MapKoBCkue Lenu, CTPYKTYpHasa cXxeMa HafeXHOCTW U AepoBo
HeucnpaBHoCTell. Ha npakTuke Haubonee 4acTo NPUMEHAIOT aHann3 gepeBa HeucnpaBHocTel. [epeBo He-
ncrnpaBHOCTE COCTOWUT M3 Tpex yacTeil. [NaBHasA yacTb NpefcTasnseT coboli rnaBHoe cob6biTve, KOTOpoe
COOTBETCTBYET OTKa3y OCHOBHOM (PYHKLIMN CUCTEMBI UV HEBLINO/IHEHNIO OCHOBHOI 3a4auv (BepLivHa gepesa
CO6bITUIA) B CLLeHapuK onacHoro cobbitns. CpeaHsas YacTb COCTOUT N3 MPOMEXYTOUHbIX COObITUI (Hencnpas-
HoCTell), KoTopble (BCe BMeCTe) NpUBOAAT K FNaBHOMY COObITUIO. B3anMOCBA3b 3TUX COBBLITWI C COOLITUAMMY,
0TO6GPaXEHHbIMW BbillE, U FNaBHbIM (OCHOBHbLIM) COGbITUEM, OTOGPaXEHHbIM B OCHOBaHUW AepeBa, MOXeT
6bITb ONMcaHa C NOMOLLbI0 I0TMYECKMX onepaunii. MoXeT CyLLecTBOBaTb HECKO/IbKO CI0EB MPOMEXYTOUHbIX
CO6bLITUIA ANA ONMCaHNA TNaBHOTO cObbLITUS. Peann3aLmio OCHOBHOMO COObITUS BbI3bIBAET, B KOHEYHOM CYETE,
peanunsauna HeCcKONbKMX BaXHbIX MPOMEXYTOUHbIX COBbLITUIA B COOTBETCTBMMN C NIOTMYECKON CXeMoli fepesa
HeucnpaBHOCTW. [lepeBbs HeNCNpaBHOCTEN cnefyeT coriacoBaTb CO CLLEEeHapUsIMU ONAaCHOro CobbITUA 1 yNpo-
CTUTb (NyTem 1cnosb3oBaHust ByneBbix METOAOB) A5 ONpeLeneHns KosIM4eCTBEHHOM OLeHKM pucka.

B 3apjauy 5 BkiovaloT crefytoline aeicTeus:

a) ANA KaXA0ro OCHOBHOTO COOLITUA WM BepLUMHbI AepeBa COoObITUI NAEHTUDULMPYIOT U PerncTpu-
pYylOT COOTBETCTBYIOLLME NCXOAHbIE COOLITUA W Npeablayline cobbiTUA B CLEHapun onacHoro cobbitus. 3t
CO6bITUA NOMOralT onpeaennTb HadasbHble U NOrPaHNyHbIe YCN0BUS, He0OX0AMble AN BbIAB/IEHUSA COOT-

LI ESD — event sequence diagram.
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BETCTBYIOLLEro oTkasa (Mm paboTocnocobHOro cocTosiHuA). lonoAHUTENbHO HEOBX0AMMO 3aperMcTpupoBaTh
KpuUTepuu ycnewHoro hyHKUMOHMPOBaHUs (onpefeneHHble B 3adade 2) A8 OCHOBHbIX MW FNaBHbIX COObITWIA;

b) A5 K&XA0ro OCHOBHOIO CO6bLITUA WY BePLUMHBI AepeBa CobbITUli paspabaTtbiBaloT MOAeNb OTKasa,
KakK KOMOMHALMIO NOrMYeckux onepauuii ¢ NPOMeXyTOUYHbIMW 0TKasaMu, KOTOpble MOTYT NPUBECTU K BepLUMHE
AepeBa co6bITUA. B 3aBUCMMOCTN OT OYHKLMIA NN 0COBEHHOCTen CMOAEMPOBaHHOW CUCTEMbI MOXET ObITb
onpefesieHo HeCKOJIbKO CMI0eB NMPOMEXYTOUHbIX COBbITHIA:

C) nAeHTMMKaLMI0 OCHOBHbLIX COBbITWI (HeMcnpaBHOCTEN UK 0TKA30B), a Takxe kpuTepun paboTocno-
COGHOro COCTOSAHUA AN HaYa/bHbIX U NOTPaHNYHbIX YCI0BWiA, CBA3aHHbIX C BEPLUMHON AepeBa COoObITUiA;

d) ycTaHOBNEHNe B3aKMOCBA3M MOAeNei AepeBa HencnpaBHOCTEN 418 OCHOBHOTO COObITUA UN Bep-
LUMHBI AepeBa co6bITUlA C COOTBETCTBYHOLLEN YacTbio MOAENM AEPEBA COBbITUIA.

6.3.7 3apgaya 6. KonnyectseHHas oLEeHKa pucka

KonuuecTseHHas oueHKa pucka cBA3aHa C NpoLeccoM onpefesieHns OLeHKN YacToTbl peanunsaumm co-
6bITUA N BENIMYMHBI NOCNEACTBUIA HeXenaTe lbHbIX KOHEYHbIX COCTOSHUIA AN CLLeHapueB ONacHOro CoObITUS.
YacToTy peasimsaLnm Kaxaoro KOHeYHOro COCTOAHMSA BbIYUCASAIOT, UCNOMb3YA AePEBO HENCMNPABHOCTEN B BUAE
NIOTNYECKOro NPOu3BEAEHNA YacTOTbl UCXOAHOTO COOBLITUS Ha YCNOBHblIE BEPOATHOCTU KaXkJOro OCHOBHOMO
CO6bLITUA NO BCel NocneAoBaTeIbHOCTM COObITUI OT UCXOAHOTO COBbLITUA [0 KOHEYHOTO COCTOAHMA. Mogenu
0TKa30B (AepeBO HencnpaBHOCTEN) A1 OCHOBHbIX COOLITUI 06ecneynBatoT normyeckne KoMGMHaLM OCHOB-
HbIX COObITWIA, HEOBX0AUMbIE A1 ONpefenieHNs KOMMYECTBEHHOW OLEHKM pUCKa OCHOBHbIX COGbITUI (Yepes
B3aMMOCBA3M COObITUI). BenmunHbl HeXenaTesibHbIX KOHEYHbIX COCTOAHWIA (NocneacTBuil) Ans nocneposa-
TeNbHOCTEl 0NacHbIX COObITUI 06bIYHO OLLEEHNBAIOT C MOMOLLbI0 AETEPMUHUPOBAHHBIX BbIYNCNEHWH, C YHETOM
hn3nyeckoil peakumn oLeHNBaeMOl CUCTEMbl U 0COBEHHOCTEN (DYHKLMOHMPOBaHWA UAEHTUDULUPOBAHHbIX
cucTem v nocneacTeuii. lanee Bce NocnefoBaTeslbHOCTW C OAVHAKOBLIMU KOHEYHbIMWU COCTOSTHUAMMW Fpynnu-
PYIOT. @ VX BEPOATHOCTM NIOFMYECKN CYMMUPYIOT B BEPOATHOCTb KOHEYHOTO COCTOSHUS.

B 3agayy 6 BknovaloT cnegyrowne gencrens,

a) npumeHeHune bByneBoli anrebpbl k NocnefoBaTeIbHOCTY COBbITWIA (AepeBo CO6bITWIY) U MOAENsAM OT-
ka30B (4epeBO HenmcnpasBHOCTEN) ANA KaXKAOTO0 UCXOAHOT0 cOBbITUS. DTOT MeToA N03BONSET NoNy4YnTb Habop
OCHOBHbIX COBbITUI (MMHMMaNbHbLIA HA60P BbIPE30K COOLITUIA), KOTOpbIe MPU UX peann3aunm NPUBOAAT K He-
XenartenbHbIM KOHEYHbIM COCTOAHUAM. OTU MUHMMAasIbHblE HABOPbI BbIPE30K COOLITWIA NpeacTaBasAT onac-
Hble NoCeACTBUA A1 OCHOBHbIX COObITUIA;

b) onpejAeneHne OLEHKU 4acTOTbl peasm3auun Kaxgoro MMHUMasIbHOTO Habopa BbIPe30K C MOMOLLbIO
NIOTMYECKON KOMOMHALMKM 4acTOTbl UCXOAHbIX COGLITUIA M BEPOSITHOCTE OTKA30B A1 COOTBETCTBYHOLLMX
OCHOBHbIX CO6bITUA. OBbIYHO NCTOYHUKOM fl@aHHbIX O BEPOATHOCTAX OTKA30B ABNSETCA NpeablayLias nHgop-
Mauus 0 JaHHoli cucTeme (pesysbTaTbl MU3MEPEHWi unv HabmAeHUn B Xo4e UCMbITaHUA, 3KCNepUMEHTOB
WIN uccnepoBaHuii), AaHHble 0 APYIMX cucTemMax uam npoekTax (T. e. aKCTpanonaumsa u3 o6wmx 6as faHHbIX,
aHaNorMuHbIX faHHbIX An hruanyecknx Mogensix) u akcnepTHas oueHkKa (T. e. OLeHKa BEPOATHOCTeR TexHuye-
CKMMU crneyuanucTammn B uccregyembix 06nacrax);

C) onpegenexHne Tuna v BeNMUMHbI NOCNEACTBUIA:

d) rpynnupoBka nocnepoBaTenbHOCTEN C O4UHAKOBLIMU KOHEYHbIMW COCTOSIHUAMMW 1 /IOTMYECKoe CyM-
MUpOBaHWE VX BEPOATHOCTEW ANA onpefeneHns OLEeHKU MOJSIHOW BEPOATHOCTW peanusaunn Kaxgoro npeg-
CTaBUTENILHOTO KOHEYHOr0 COCTOSIHUS.

6.3.8 3apgava 7. AHanu3 HeonpegesneHHoOCTH

OpHoii n3 ueneii metoaa PRA aBnsetcsa pa3paboTka afekBaTHbIX MOAeNel, yunTbiBaloWwmnx Heonpege-
NIEHHOCTb peanu3aunm cobbiTii. NMo3TOMy BEPOATHOCTHAA MOAE b pucka siBNseTcs yA06HOW Mofenbio aHa-
nv3a HeonpegeneHHocT. Heo6XxoaMMo NoOHNMaTb, YTO aHaM3 HeonpeaeNeHHOCTU ABASETCA rMaBHOMN YacTbio
BEPOSATHOCTHON MOAenun pucka n obecneunsaeT OCHOBY A5 Haf1exallero NnpyMeHeHns pe3yibTaToB MeToAa
PRA npu npuHATUK pelleHnii B 061acTv MeHekMeHTa pucka. O6bI4HO BbIGOPOM cnocoba KoM4ecTBEHHOTO
onpegeneHns n npeactaBieHns HeonpeaeneHHOCTU, COOTBETCTBYIOLLEN BXOAHbIM faHHbIM, MOAENSIM 1 CTe-
NeHN He3HaHWs, KOTOPbIV AenaeT pesynbTaTbl OLLEHKM puUcka MOHATHLIMW U YAOOGHBIMKU ANS WL, NPUHUMA-
WMX peLleHne, 3aHumatoTea aHanuTukn metoga PRA. Bee BbiBoabl MeToga PRA AomxHbI 6bITb AOBEAEHbI A0
VL. NPUHUMAIOLLMX peLleHne, BKIoYasa OLEeHKY COBOKYMHON HeonpeaeneHHOCTW W BbiBAIEHNE UCTOYHWKOB
HeonpeaeneHHoOCTH, KPUTUYECKN BaXKHbIX A1 pesynbTatoB. [1a NpoBefeHns aHanvn3a HeonpefesieHHOCTH
06bI4YHO MPUMEHSAIOT MeToAbl ModenupoBaHus MoHTe-Kapno.

B 3agauy 7 BkNOYaloT creyoLne gencrTens:

a) OLIEHKY HeomnpeeneHHOCTH flaHHbIX NPV OLeHKe YacToTbl peanun3aummn Kaxaoro MMH1UManbHoro Habo-
pa BbIpe30K COoObITWIA. Mpy 3TOM Heobx0AMMO paspaboTaTb COOTBETCTBYOLLME pacnpefeneHus uunu npeg-
CTaBfieHVs HeonpeaeneHHOCTU A1 OCHOBHbIX COGbITUIA B MUHUMa bHbIX HAbopax BbIPe30K COObITWIA:
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b) nornyeckyo kom6uHaLMIO pacnpefeneHns HeonpeaeeHHOCTU UCXOAHOTO CobbITUS C pacnpegene-
HVUAMK HeonpeAeneHHOCTN BEPOSTHOCTEN 0TKa30B, COOTBETCTBYIOLLMX OCHOBHbIM CO6bITUAM. CyLlecTBylowwme
MeTOoZbl NOAOOHBIX BbIYNC/IEHNI BKIHOYAIOT aHaIMTUYECKNne MeTofbl 1 MeTog MofenvposaHua MoHTe-Kapno;

C) onpefenieHne HeonpenesieHHOCTW, COOTBETCTBYIOLLE NapaMmeTpaM HexXenaTesbHblX KOHEYHbIX CO-
CTosHMIA (MocneacTBuiA);

d) onpegeneHve Bknaga HeonpeaesIeHHOCTU OTAE/bHbIX OCHOBHbIX COObITUI B HEONpeAeneHHOCTb 06-
LUX pe3ynbTaTos;

€) perucTpauuio NonyvyeHHbIX pesynbTaTtoB C rpaHuLamy UX HeonpedesieHHOCTH, BKAYas UCTOUYHUKN
HeonpefeneHHOCTN, KPUTUYECKN BadkHble A/19 pe3y/bTaToB.

6.3.9 3apayva 8. AHanM3 YyBCTBUTENIbHOCTU

AHanu3 4yBCTBUTENbHOCTY — 3TO TUN aHa/M3a HeonpeaeeHHOCTH, HanpaB/eHHbI Ha OLeHKY BIMSHWSA
Ha pesyfbTaTbl U3MEeHeHW (BCNefCTBME HEONpeAeeHHOCTU B MPeANO0I0XEHUSAX) Npy MoAeNnpoBaHny ounsmn-
YeCKnx NapamMeTpOB VM OCHOBHbIX ONAaCHbIX CO6LITUI. [laHHOE nccnefoBaHNe YacTo BbINOHAT B MeToAe PRA
AONA BblABIEHNA NCXOOHbIX CbaKTODOB NN aNeMeHTOB, U3BMEHEHNA KOTOPbIX BbI3bIBAKT HanbonblUNEe N3MEHE-
HMSA KOHEYHOW OLEHKM pucka. AHanM3 YyBCTBUTENILHOCTM TakkKe MCMOMb3YT AN OLEHKN YyBCTBUTE/IbHOCTN
pe3ynbTatoB PRA B 3aBUCMMOCTU OT UCKaXKEHWNA OCHOBHbIX COBbITHIA.

B 3agauy 8 BkIOYalOT cnegyowme 4eicTBus;

a) cocTaBfieHVNe NepeyHs NPeanosIoKeHN, OTHOCALLMXCSH K OCHOBHOW 3ajaye CUCTeMbl, ee KOHCTPYK-
LuK, KpuTepmsaM paboTocnocobHOro COCTOAHUS KOMMNOHEHTOB, MOAENMPOBaHNI0 1 (hN3MYECKUM napameTpam
OCHOBHOW 3afauv cuctembl. Kpome TOro, AO/MKHbI 6bITb MAEHTUMLMPOBaHbLI CTPYKTYPbI, CUCTEMbI U KOMMO-
HEeHTbI, OTHOCALWMeCAa K eANHNYHbIM Heﬁl'laFOI'IpI/IﬂTHbIM nocnencrtenam (MI/IHVIMaﬂbeIe Ha60pbl BbIpe30kK COo-
6bITWIA) C 06LLYM CBOMCTBOM 3aBMCMMOCTU OT 3aBUCKHMbIX OTKA30B;

b) cuctematmyeckoe WM He3aBNCMMOE U3MEHeHWe KpUTepueB YCNELIHOTo BbIMOSIHEHWS OCHOBHOW 3a-
Jaun. napamMeTpoB (PYHKLMOHMPOBAHWSA U MOAENONW. N U3MEHeHne Mogenei u AaHHbix metoga PRA nytem
BHECEHUS U3MEHEHWIA B NOC/Ie0BaTENLHOCTb COOLITUIA (AePEBO COOLITUIA) M MOAENIN OTKA30B (4epPeBO Heunc-
npasHocTelt). NoBTOPHOE BbINO/IHEHWE MOMHOW Mofenu PRA ans usmeHeHus NocneAcTBUil ONacHbIX COObI-
TUIA. paHX1MpPoBaHWA N KOIMYECTBEHHOW OLEHKWN pUCXa;

C) KOMBMHaLMA 3aBUCUMBbIX CTPYKTYP, CUCTEM U KOMMOHEHTOB, BXOAALWMX B MUHUMA/IbHbIA HA60p BbI-
pe3oK CO6bITUIA B OJHO OCHOBHOE COObITWE M NpucBavBaHWe eMy Haubosiee BbICOKOW BEPOSTHOCTU cpeaun
06beVHEHHbIX COObITUIA. [poBeaAeHNe NOBTOPHO HE3aBMCUMON OLeHkM obLliein mogenn PRA ana nsmeHe-
HWiA. KOTOpble NOSIBU/INCH B NOC/IEA0BATENIbHOCTAX ONACHbIX COBbLITUIA, PaHXMPOBAHUW 1 pe3yfbTaTax Konuye-
CTBEHHOW OLeHKN pucka 419 MUHUMasIbHOTO Habopa Bbipe30K COObITUIA.

6.3.10 3apayva 9. PaHxunposaHno

B HekoTopbIX cnyyasx npumMeHeHns PRA MOryT 6biTb MCMOMb30BaHbl CneunanbHble MeToAbl NAeHTu-
dvKaymm SOMUHMPYIOLWNX BKNAA0B 8 pUCK B MOC/eA0BaTeIbHOCTAX MW CLEHapUsX ONacHbIX CO6bITUI. PaH-
XUpOBaHUe 3TUX OMUHUPYIOLWMX BKNAAOB B nopsake yobiBaHUSA OT Hanbonee BaxHbIX K HAMMeHee BaXKHbIM
Ha3blBalOT paHXuMpoBaHWeM Mo 3HAYMMOCTU. MNpouecc paHXMpoBaHUS 0ObIYHO BbIMOHAKT C MPUMEHEHNEM
nocnefoBaTenbHOCTN COObLITUIA (gepeBa cO6bITWI) U Mogeneli 0Tka3oB (AepeBa HeucnpaBHocTeil). Cylue-
CTBYET HECKOJ/IbKO KO/IMYECTBEHHbIX Mep 3HAauYMOCTMW, KOTOpble 06bIYHO MOMOralT onpeAenTb N3MEeHeHUs
KOSIMYECTBEHHOW OLEHKMN pucka (BEPOATHOCTU), Bbi3BaHHbIE N3MEHEHMEM BEPOSITHOCTU OCHOBHOIO COObITUSA
UM N3MEHEHMEM BKafa OCHOBHOIO COBbITUS B COBOKYMHbIV pUCK. MNprUMepamMmn OLEeHKN 3HAYNMOCTM COBbITU
ABNATCA MeToabl ®accena- Becena (F-V)1). 3HauMmocTun cHmxeHusa pucka (RRW)2', 3HaummocTn focTuxe-
Husa pucka (RAW)3) n BupHbaymad).

B 3asjauy 9 BKkIOYaloT crieaytoline geiicTeus:

a) naeHTUdMKaL M0 OCHOBHbIX BK1aA0B B PUCK;

b) OLLeHKY Ha OCHOBE MOJe/IN COBOKYMHOTO pycka A5 HECKO/IbKUX 3HAYEHWU 3HAYMMOCTU U paHXnpoBa-
HWe OTAe/bHbIX CLeHapueB ONacHOro CO6bITUA U OCHOBHbIX COBbLITWIA:

C) onpefeneHne BKNaf0oB B COBOKYMHbIA PUCK M HEONPeAeNeHHOCTU A1A 3TUX Noc/iefoBaTebHOCTe
ONacHbIX N OCHOBHbIX COBbITHIA.

I>Fusselt-Vesely (F-V).
2>Risk reduction worth (RRW).
3>Risk achievement worth (RAW).
41 Birnbaum.
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6.3.11 3apayva 10. AHaNM3 gaHHbIX

AHann3 faHHbIX ABNSIETCS NPOLEeccoM cbopa v aHanmM3a MHopMauunM U AaHHbIX, OTHOCALLMXCS K pas-
NINYHBIM MapameTpam UCXOAHOT0 COObITUSA U OCHOBHbIX COObITUIA, UCNO/Ib3yeMbIX B Mogensx PRA. 3t napa-
MeTpbl 06bIYHO 06 BEAMHSAIOT B 6a3y fAaHHbIX Y UCMONb3YIOT A/15 pacyeTa BEpPOSATHOCTEN N MHTEHCUMBHOCTEN OT-
Ka30B KOHCTPYKLMIA, CUCTEM 1 UX KOMNOHEHTOB, YacTOT UCXOAHbIX COObITUIA, BEPOATHOCTEN HE6NAronpUSATHBIX
BO3AECTBUI YenoBeyeckoro hakropa v )akTopoB 06LLMX NPUYMH OTKA30B. B cnyuasix, korga oTCyTCTBYHOT
CTaTUCTUYECKN CYLLEeCTBEHHbIE AaHHble /18 OLeHKU napaMmeTpoB PRA. He06X0AMMO NPUMEHATb MeTOAbl 3KC-
NepTHbIX pelleHnii 1 BbLIBOAOB. HakonieHne n aHanus AaHHbIX cnefyeT BbINOHATL NapasieslbHo Co BCEMM
BblLLlenepeyncneHHbiMy atanamm Metoga PRA

B 3agauvy 10 BkIovaloT cnegyoline aeincTeus:

a) naeHTUdUKaLmnio JaHHbIX 06 NCXOAHBIX COBLITUSX U OCHOBHbIX COOLITUAX, HEOBXOAMMbIX A1 MOAe-
nm PRA:

b) c60p [OCTOBEPHON MHEpOPMaLMK O COBLITUSX HA OCHOBE OOBEKTUBHbIX JaHHbIX (pe3ynbTaTax nusme-
peHUii unu HabrAEHUI B NpoLecce UCNbITaHWA U/unn 3KCNepUMEHTOB), OTHOCUTE/IbHO 06 BEKTUBHbIX AaHHbIX
(3KcTpanonAumMM Ha OCHOBE 06LLMX AaHHbIX, AaHHbIX A1 @HANTOTUYHbIX 06BEKTOB UM hM3NYecknx Mmogenei)
N Cy6BEKTUBHbIX AAHHbIX (IKCNEPTHLIX OLEHOKN CMeunannucToB B UcciedyeMblx 06nacTsax):

C) OLeHKa BepOsITHOCTEeN CobbITUIA C UCNOb30BaHMEM CTaTUCTUYECKMX METO0B U BK1aA0B B Heonpeje-
JNIEHHOCTb:

d) paspaboTka 6a3bl gaHHbIX PRA. cogepxatleil cobpaHHy nHopMaLmio 1 AaHHble, OLEeHK napame-
TPOB 1 BEPOATHOCTEN 1 COOTBETCTBYIOLLYIO HEONPeaeNeHHOCTb.

7 JKcneptusa

7.1 O6LwWme NonoxeHus

[ns nosbilweHns kavecTsa PRA He06X04UMO NMPOBECTU BHYTPEHHIOK U BHELLHIOW 3KCNepTu3y. 3TN IKC-
nepTu3bl Hanpas/ieHbl 06bIYHO HA OLlEHKY COOTBETCTBUSA NPUMEHUMMOCTU METOA0B, UHdOpMaLuu, ee UCTou-
HWKOB. BbIBOAOB W NPEANO/IOKEHNA, a Tak Xe UX NPUMEHEHUA K ccrefyemMoii 3ajadye 1 OCTUXKEHUS nocTas-
NEeHHOW uenu.

Llenbio akcnepTu3bl ABNAETCA NPOBepKa afeKkBaTHOCTU NPUMEHEHUs MeTOA0B U TOYHOCTU aHauTuye-
CKUX pe3ynbTaTtoB. JKCNepTusy cnegyet nNpoBoAUTbL ANA BCex MeToAoB PRA.

7.2 BHYTpeHHAA sKkcnepTmnsa

BHYTpEHHI00 3KCNepTU3y OLEHKU MPOBOAAT YieHbl rpynnbl obecneyeHns NOBTOPHOI NPOBEPKU KaXAoi
HOBOIi (M3MEHEHHOI) MoAenu 1 pesynbTata. Takas akcnepTM3a 06bIYHO BKIKOYAET NPOBEPKY M 06CYyXAEHNEe
NPYMEHEHHbIX Mogeneli U NosyYeHHbIX pe3ynbTaToB C HaMbosiee 0CBEAOM/IEHHBIM NepcoHasioM B obnactu
uccnenyembix CUCTEM, BK/IHOYAsS 3aHATbIX B NPOM3BOACTBE OMNEpaTopoB U CMeuuanvcToB, 3aHUMAatoLLUXCS
NPOEKTUPOBaHUEM.

7.3 BHelHAa akcnepTusa

BHelLLHI010 3KCNepTU3Y BbINOMHAIOT HE3AaBUCKMbIE CNELUANINCTLI, T. €. He y4acTBYloLLINe B UCC/Ief0BaHNN
N He 3auHTepecoBaHHbIe B €ro pesy/nbTarax. ATU cneunanncTbl Oo/MKHbI UMeTb 60/1ee BbICOKYO KBanuduka-
LMI0. MO BO3MOXHOCTV He MeHee yeM MepcoHas, BbIMOMHABWWI uccnegoBaHve. O6nacTb cneyuanusaumm
9KCMepTOB A0/HKHA 0XBaTblBaTh BECH ANaNa3oH AUCLUNINH, HEOBXOAUMbIX A5 MPOBEAEHUS SKCNepPTU3bl 1C-
cnefyemoit obnactu.

HeobxoanMmo paccmoTpeTb npoBeAeHue obLeli akcnepTH3bl. DKCNEePTU3Y HAYMHAKT BMECTE C Havyaslom
npoueaypbl OLLEHKU W NPOAO/IKAOT napasfienbHo ¢ pa3paboTkoil nNpoekTa, Npyu 3TOM Heo6XoAMMbI YacTble,
nepvoAnYHble KOHTaKTbl 1 B3avMOAENCTBUA IKCMEPTOB C kKoMaHAon PRA. Takoi aHanns npoBoAAT ANs NaeH-
Tudhnkauuy 3agay n paspaboTkm pekoMeHgaunii OTHOCUTENIbHO NpeaynpexaaroLwnx eAcTBUiA Ha paHHUX aTa-
nax PRA. He goxungascb NosHOro 3aBeplueHns akcnepTusbl, korga PRA dakTtuyecku 3aseplueH. Mpy Takom
noaxofe cteneHb He3aBNCUMOCTUN IKCNEPTHbIX OLLEHOK HECKOJ/IbKO CHMXaeTCs, 04HaKo NOBbILLAETCA KayecTBo
BbINONHEHMSA npouecca PRA ¢ nepBoro pasa, 4to no3BosisieT COKOHOMUTL BPEMS U PECYPCbl NPU KOPPEKTUPOB-
Ke 3a/iay Mo 3aBepLleHnn NpoekTa.
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8 OTueT 0 BepOSATHOCTHO OLieHKe pucka. Tpe6oBaHus K AaHHbIM

B Tabnuue 1yctaHoBneHbl TpeGOBaHMSA K COAEPXaHUIO OTYETa O BEPOATHOCTHOI OLeHke pucka. OTyeT
06 oLeHKe pucka HapyLleHuss 6e30NacHOCT MOXET OblTb 06beAMHEH C COOTBETCTBYIOLMM OTHYETOM 06 aHa-

Nn3e onacHocCTel.

Ta6nnua 1— CogepxaHue oTyeTa 0 BEPOSITHOCTHOM OLEHKe pucka

HanmeHoBaHue pasgena

TUTYyAbHbIA AUCT

3anucy 06 M3MeHeHun f,0-
KymMeHTa

CopepxaHve

BBegeHue/obnacte npume-
HeHVIsI'aHHoTaLmst

HopmatuBHble CCbIKU

TepMuHbl, onpegeneHnst u
CoKpaLLeHus

O6nacTb NpUMEHEHMS,
OCHOBHasi 3aja4a 1 cucteMa

TpeboBaHus

MpegnonoxexHus

OnucaHne CTPYKTypbl 1
OYHKLMIA cucTembl

OnvcaHve mMeTofoB, Moje-
neii N aHaIMTUYeCKNX MeTo-
noB

AHanun3 gaHHbIX

Pe3ioMe pe3ynbTartoB v pe-
KOMeHAaummn

CopaepxaHue pasgena

TWUTYNbHBIA INCT AO/MKEH BKIHOYATD:
- HaMMeHOoBaHVe AOKYMEHTA,;

- HOMep AOKyMeHTa 1 AaTy Bbirycka;
- ®1O aBTOPOB W/ COABTOPOB;

- NOANWUCK OTBETCTBEHHbIX UL,

3anncn 06 U3MEHEHUM AOKYMEHTA AO/KHbI 6bITb COCTAB/EHbI B COOTBETCTBUM C
TPe6OBaHUAMM K YNPaB/ieHNo KOHAUrypaumei npoekta

HavmMeHoBaHue pa3genos oTyeTa

JTOT pa3gen [o/KeH obecneuntb KpaTkoe BBeaieHne K OTHeTy, onncaHue ero 06-
nactn NpUMEHEHNA n 0630p OCHOBHbIX pe3ysibTaTtoB

Pasgen pomkeH cogepxaTb nepeyeHb BCEX HOPMAaTUBHbIX U CCbI/TOYHBIX JOKYMEH-
TOB. MPUMEHEHHbLIX B OTHETE

LomkHbl 6bITb NPUBEAEHBI TEPMUHBI, ONPeAENeHNst Y COKpalleHnsi. Ecnm oHu oT-
HOCSITCS HE TOJIbKO K OTYETY, TO OHU MOTYT GbITb NPUMEHEHbI U B APYTUX LOKYMEHTaxX

B pasgene AomxHbl GbiITb OMMCaHbl 0611acTb NPUMEHEHNWS!, OCHOBHAsA 3ajava U
cuctema(bl) WK ee YacTb, BKIIOYEHHAs B aHauIn3

B pasgesnie 40/KHO BbiTh NPUBELEHO onvcaHue TpeGoBaHwii K nccneayemoit cu-
CTEME W BbINOSIHEHWIO OLIEHKM, BK/IOHAS 3HAYMMOCTb NOCMEACTBUI U paHXMpoBaHue
BEPOSITHOCTEl cLeHapueB

B pasgene A0oMKHO 6bITb NPUBEAEHO ONUCAHME BCEX NPEANONOKEHUNA, CAeNaHHbIX
NPV BbIMOSIHEHWI OLEHKM, BK/IHOYAs!, NPy Heo6X04MMOCTM, BCE OTPaHUYEHUS HA Bbl-
NOJIHEHME OLEHKM (HANPUMEP, MPY PACCMOTPEHUM HE BCEX BbINOHEHHbIX 3a4ad4)

B pasgese [4o/MKHO 6bITb NPUBEAEHO ONCaHUE CUCTEM U X (PYHKUUI B AeTansix,
[LOCTaTOYHbIX /151 MOAENMPOBAHMUS 1 NOJTyYEHNs1 HE06X0AUMBIX PE3Y/IbTaTOB OLEHKM

B pasgene fA0/MKHO GbiTb NPMBELEHO OMMCaHUe METOLOB U Mojeneli, Ncrnonb3ye-
MbIX NPU BbINOSIHEHUM aHann3a, BKIOYasi, eCiM NPUMEHNMO, aHaIMTUYeckue MeTo-
[ibl OLIEHKN peakumn CUCTEM U KOSIMYECTBEHHOI OLeHKM NoCNesCTBuiA

B pasgene JO/KHO GbiTb NPUBEAEHO ONUCaHWe AaHHbIX, MEeTOLOB COKpalLLeHus
[@HHbIX 1 MOAENEen HeonpeAeNeHHOCTU, UCMO/b3YEMbIX MPU OLEHKe

B pasgene [OoMKHbI 6biTb NPUBEAEHbI Pesy/ibTaTbl OLEHKM U PeKOMeHAauumn no
pesynbTaram nx aHanmsa
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Mpunoxexve A
(cnpaBouyHoe)

CBefileHNs1 0 COOTBETCTBUU CChIJIOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB
CCbIJIOYHBIM HauMoHaNbHbIM cTaHgapTam Poccuiickoii ®epepauymm
(1 felicTByOW MM B 3TOM KaueCTBE MeXrocy4apCTBEHHbIM CTaHaapTam)

Ta6nuuya JAL

O603Ha4YeHne CCbIZIOYHOTO CTeneHb O603HayYeHne N HaMMeHOBaHWe COOTBETCTBYHOLW Ero HayMoHanbHOro
MeX/yHapoAHOro cTaHjapra COOTBETCTBUSA cTaHgapTa
NCO 17666:2003 oT FOCT P NCO 17666—2006 MeHemxkMeHT pucka. Kocmumyeckue cu-
CTeMbl

MpumeyaHune — B HacTosALel TabnmLe NCNONb30BaHbl CneaytoLLmne YCI0BHble 0603Ha4YeHUst CTeNeHN cooT-
BETCTBUSA CTaHAAPTOB:
HOT — nAeHTUYHbIE CTaHAAPTHI.
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Buénuorpadgusn

ISO 14620-2:2000. Space systems — Safety requirements — Part 2: Launch site operations
ISO 16192. Space systems — Experience gained in space projects (Lessons learned) — Principles and guidelines
ISO 17666:2003. Space systems — Risk management

IEC 60300-3-9. Dependability management — Part 3: Application guide — Section 9: Risk analysis of technological
systems)

ECSS-M-00-03A. Space project management — Risk management

ECSS-P-001B:2004. Glossary of terms

ECSS-Q-40-03. Space product assurance — Safety risk assessment (draft)

ESA “Handbook & Procedure Guide for Risk Management' RIMOX

NASA NPR 7120.5. NASA Program and Project Management Processes and Requirements

NASA NPR 8000.4. NASA Procedural Requirements. Agency Risk Management Procedural Requirements
NASA NPR 8705.5. Probabilistic Risk Assessment (PRA) Procedures for NASA Programs and Projects

Probabilistic Risk Assessment Procedures Guide for NASA Managers and Practitioners. Version 1.1. August 2002.
NASA Headquarters, Office of Safety and Mission Assurance
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YOK 658:562.014:006.354 OKC 13.180 265

KntouyeBble cnoBa: pucK, MeHeXMEHT pucka, METOAbl MEHE)KMEHTA pPUCKa, OL,eHKa pucka, MeToAbl OLEHKN
pucka, aHanus onacHocTeil, aHanus cueHapues.
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