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BBeneHue

B CTPYKTYpPUPOBAHHbIX NPOLIECCAaX MEHEMKMEHTA PUCKA OObIYHO UCNOMNBL3YIOT KAYECTBEHHbIE M KONnye-
CTBEHHBbIE METOAbI OLeHKU pucka (cM. MCO 17666). OHn Heobxoaumbl Ansa BbIGOpA ONTUMATbHbIX PELLUEeHUH,
HanpaeneHHbIX Ha ofecnevyeHne 6e30MacHOCTU U YBENUYEHUE BEPOATHOCTU AOCTUXKEHUS MOMOXMTENbHbIX
pesynesratoB. Hanbonee cucremaTu3MpoBaHHbIM U KOMMNMEKCHLIM U3 3TUX METOAO0B ABNSETCA METO[ BEPOAT-
HOCTHOM oLeHKun pucka (PRA).

BeposAATHOCTHasA OueHKa pucka 3a npoluelume AeCATUNEeTUs yTeepaunach kak 0OauH U3 OCHOBHbIX aHa-
NUTMYECKUX METOA0B MAESHTUMUKALIMM U aHanNu3a pUcKa, UCTIONbL3yeMbIX Ha Tanax ot pa3paboTku 40 cOopku
cucTeM. YcneLuHbln onbiT NPUMEHEeHNA AaHHOIro MeTtoga B MEHeaAXMEHTEe pucka 6bin nonyvyeH BO MHOIux oT-
pacnsix NPOMBbILLNEHHOCTHU, BKIIOYAA KOCMUYECKYIO, SHEPreTUYECKYIO, HE(PTEXMMUYECKYIO NPOMBILLITIEHHOCTb,
a Takxke B cdpepe obecneveHun 6esonacHoctu. Meroa PRA HanpaBeneH Ha noBbilueHne 3¢hHeKTUBHOCTM NpPo-
uecca MeHemMKMEHTa pucka nyTem MaeHTudmKkaumum JOMUHUPYIOWNX haKTOPOB, BO3AEHCTBYIOLMX HA PUCK,
BbISIBNIEHME U aHAmnMu3 KOTOPbIX NOMOraeT adeKTMBHO pacnpeaenuTbe pecypebl, HaNpPaBuTb ycunusi Ha 06-
paboTky Hambonee CyLLeCTBEHHbIX BUAOB PUCKA M COKOHOMUTL BpeMs Ha 06paboTke He3HAUUTENBHLIX BUAOB
pucka. Kpome Toro metoq PRA MOXET CTaTb OCHOBOW ANSA OLEHKUM HEONpeaAeneHHOCTU OLUEHOK BEPOATHO-
CTM CODOBbITUM U UX NOCNEACTBUI, YTO BO MHOMMX Cry4asX ABNSAETCA KPUTUYECKU BaXKHbIM Npu obGecneveHun
6e3onacHoCTU cucteMbl. OUeHKa HeonpeaeneHHOCTU Ha OCHOBE MeToga PRA gaeT BO3MOXHOCTb NOny4varb
AaHHble 00 UCTOYHMKAX HEONPEAENEHHOCTU U MHAOPMALMIO O 3HAYUMOCTU UHBECTULMOHHBIX PECYPCOB B CHU-
XeHuMn HeonpeaeneHHocTu. Takum o6pasom, metog PRA moxeT ObiTb UCNONbL30BAH ANst aHAaNU3a U NPUHATUA
peLueHuii B obnactu obecneveHuns 6esonacHocTu. NMpumeHenune metoga PRA ans aHanusa 6e3o0nacHoOCTH no-
3BONSIET ONpPeAenuTb OLEHKY BEPOATHOCTU U 3HAYMMOCTU COOBITUIA, a TaKke UX NOCNEACTBUI, KOTOPLIE MOTYT
okasatb HebnaronpusATHble BO3aeWCTBUA Ha 6e30MacHOCTb.

Metoa PRA oTnu4yaeTca OT aHanu3a HagaeXHOCTU B ABYX BaXKHbIX HanpasneHusnX:

a) PRA no3BonsieT nony4utb 60onee TOYHYI0 KONIMYECTBEHHYIO OLIEHKY HeOnpeaeneHHOCTH, Kak aAnsa oT-
AenbHbIX CODLITUIA, TaK U ANA CUCTEMbI B LIENOM;

b) B meToge PRA npumeHeHbl 6onee nHoOpmMaTUBHbIE OUEHKU PUCKA, CBA3AHHbIE C BOSHUKHOBEHUEM
3HaYMMbIX HEBNaronpuATHbLIX NOCNeACTBUI (Hanpumep, rubenbto noaen, HeBbINONHEHMEM OCHOBHON 3aaa-
YK ) B NPOTMBOMONOXHOCTb CTPOr0 ONpeAeneHHbIM napamerpaMm ¢hbyHKLMOHUPOBAHUS CUCTEMbI (HanpuMep,
«cpeaHen HapaboTkn A0 OTKasar).

Metoa PRA oTnnM4aeTcs oT METOAA aHanM3a onacHoCTen, B COOTBETCTBUM C KOTOPbIM MAEHTU(DMUMPYIOT
1 OLIEHMBAIOT 3HAYMMbIE NOCNEACTBUA peakux CoBbITUI, nccneays ux Tak, 6yato oHu npousownu 6e3 yyera
BEPOSATHOCTU WX peanusauuu. MonHota Habopa CUEeHapueB UHLUAEHTOB HE MOXET ObiTb o6ecneveHa npu
NpoBEAEHMU aHann3a onacHocTei. Pesynerartel PRA ABRSAOTCA MHbIMKU U MOTYT ObITb HENOCPEACTBEHHO NPU-
MEeHeHbl NpK pacnpeieneHn pecypcoB U NPUHATUKN APYrMX PELUEHUA MEHEMKMEHTA PUCKA, OCHOBAHHbIX HA
Gonee LUMPOKOM CNEKTPEe AaHHbIX O NOCIeACTBUAX.

C nomoupto MeToaa PRA MOXHO naeHTUULMPOBaTL cnadble 1 ysa3BUMbIE MECTa CUCTEMbI, KOTOPbIe
MOryT HebnaronpusiTHO BO34elCcTBoBaTb Ha 6e30MacHOCTb, (OYHKLMOHUPOBAHUE U BbINOMHEHUE MOCTABMNEH-
HbIX Uenen. Mony4yeHHble pesynsrarbl nomoratoT pazpaborarts 3¢pdeKTUBHbIE CTPATErMM MEHEIKMEHTA pUcKa,
HanpaBreHHbIE HA CHUXEHUE PUCKA 1 NO3BONAIOLLNE OTBETCTBEHHOMY NEPCOHANY NPUHUMaTh 0G0CHOBAHHbIE
peLueHus No ONTUMAanbLHOMY UCNOMb30BaHNIO PECYPCOB.

MeTtoa PRA MoxeT BbiTb YCNELUHO NPUMEHEH MpU OLEHKE PUCKa CIIOXKHBIX CUCTEM, K KOTOPbIM MOFYT
ObITb NPUMEHEHBI CLIEHAPUW peanu3aummn onacHbIX COObITUI C HU3KON BEPOATHOCTLIO BO3SHMKHOBEHUSA U 3Ha-
YYMbIMW MOCNEACTBUAMM, UMU NPU OLEHKE KOMMIMEKCHbIX CLIEHAPMEB, COCTOALLMX U3 LIEMOYKM COBLITUIA, KOTO-
pasi MOXXeT HebnaronpusTHO BO3aeicTBoBaTh Ha 6€30MacHOCTbL cucTeMbl BonbLUe, YeM Kaxkaoe cobbiTue no
OTAENbHOCTH.
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HAUMOHANBbHBLIN CTAHOAPT POCCUMUCKOW GENEPALUUM

MeHeoXXMEeHT pucka

BEPOATHOCTHAA OLIEHKA PUCKA HA MPUMEPE KOCMUYECKUX CUCTEM

Risk management. Probabilistic risk assessment on example with space systems

DNara BBepeHua — 2014—12—01

1 O6nacTb npuMeHeHUs

Hacrosiwuii ctangapt o6ecnevmBaeT BbiNONHeHWe TpeboBaHmnii K NPOLIECCY MEHEIKMEHTA pUcka, ycra-
HOBNEHHbIX B MCO 17666, n AONONHAET UX B CUTYaLMsIX, KOrAa HEOOXoaAMMO NPUMEHEHUE KONMYECTBEHHOM
OLIEHKU pucka.

B HacTosilem cTaHaapTe onpeaeneHbl NPUHLMIMBI, NPOLECC, cnocobbl BbINONHEHUS U TpeGOBaHMA K
KONMMYECTBEHHOMN OLIEHKE PUCKA, a TaKKe NPUBEAEHO AETanbHOE ONUCaHUe METOAA BEPOSITHOCTHOW OLEHKU
pucka (PRA) npumeHuTenbHo k obecneveHuio 6esonacHocTu. Merog PRA MOXeT ObiTb MCNONbL30BaH B Me-
He>KMEHTE pucka NpoekTa, OAHAKO MOSICHEHUE JieTarieil Takoro UCMomNb30BaHUA HE BXOAUT B 06nacTb npu-
MEHEHUA HaCTosLLEero cTaHaapTa.

B HacTosiLleM cTaHaapTe yCcTaHOBMEHbl OCHOBHblE TpeGoBaHUsi U NPOLEAYPbLI UCTONL30BaHUSI METOAA
PRA ansi oueHkn 6€30nacHOCTU U BEPOATHOCTU BbIMOJNIHEHUST (MM HEBLINONMHEHNS) OCHOBHOM Lienu pa3paboT-
Kn. HacTosLwwumii ctaHgapTt MOXET ObITb NPUMEHEH NPU OLIEHKE puUcKa NioGoro NPoekTa, B TOM YUCHE KOCMUYe-
CKOro NpoeKTa, BKNoYas:

- pa3paboTKy KOCMUYECKMX TPAHCMOPTHBLIX CPEACTB ANl NEepPeMELLEHUA NMioAei B KOCMUYECKOM Npo-
CTPaHCTBE;

- pa3paboTKy KOCMUYECKMX U BHE3EMHBIX MITAHETAPHBIX 0OUTAEMbIX CTAHLIA;

- pa3paboTKy KOCMUYECKMX CPEACTB BbIBEAEHUA HA OpOUTY, MCNOMb3YIOLLMX AN paboTbl UK TPaHCNop-
TUPYIOLLUMX SiAEPHBIE MaTepuarnbi;

- Apyrme BuAbl pa3paboTok B COOTBETCTBUM C TpebOBaHUSAMM PYKOBOACTBA Unu notpeburtenen.

Mpw BbINONHEHUM YKa3aHHbIX paboT HE06X0AUMO yUUTLIBATEL CLEEHAPUK, NOCNEA0BATENbHOCTU COBLITUN
Unu AenNCTBUsi, KOTOPbIE MOTYT NPUBECTU K TPABMUPOBaHUIO UNK rubenu nioaen (acCTpoHasToOB, NUMOTOB, Ha-
cereHusl U NepcoHana), NoTepe KpUTMYECKOr0 UM LEeHHOro 06opyaoBaHus M umyLLecTea. Mpu BbINOSIHEHUN
Apyrux BuaoB paboT PRA BbINOMHSAIOT N0 YCMOTPEHUIO PyKOBOAUTENEN NPOeKTa.

2 HopmaTtuBHbIE CCbIFIKU

B HacTosALleM CTaHAapTe UCMOMb30BaHAa CCbifika Ha CrieayloLmin cTaHaapT:
NCO 17666 Kocmuyeckne cucrembl. MeHegxmeHT pucka. (ISO 17666:2003 Space systems — Risk
management)

3 TepMuHbI, onipeneneHns U cCoKpaweHus

3.1 TepMuHbI ¥ onpeaeneHus

B HacToswem craHgapte npumeHeHbl TepmuHbl no FTOCT P UCO 17666, a Takke cnegyiowme TEPMUHbI
C COOTBETCTBYIOLLMMU ONpeaeneHnsiMU.

3.1.1 npuemnembiit puck (acceptable risk): Puck ana yenoBseyecrsa, KOTOPbI MOXET ObITb HA pasyM-
HOI OCHOBE MPUHSAT NPU OTCYTCTBMU AONTOCPOUHbIX U HEOBPATUMbIX HEFATUBHLIX NOCNEACTBUI ANS 300POBbA
niofei, oKpy>KaioLLEel cpeibl M NnaHeTbl 3eMIs B HACTOALWLEE BPEMA U B OyayLLeM.

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

3.1.2 3KkcnepTHaAa oueHKa (BepoATHOCTU) (expert judgment): [laHHbIE O BEPOATHOCTU, NOMyYEHHbIE
cneunanuctaMm CUCTEMaTU3UPOBAHHBIM M CTPYKTYPUMPOBAHHBIM CMOCOOOM .

U3paHue ocdouumanbHoe
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MpumMmevyaHue 1—Mog CTPYKTYPUPOBAHHLIM METOAOM NOMYHEHUS AaHHLIX NOHUMALOT UCMOMNb30BaHUe onpege-
NeHHOoro MetToan4YecKoro nogxoaa. HOA cucreMmatuanpoBaHHbIM I'IOJ'Iy‘—IEHVIEM AaHHbIX NOHUMAKOT peryndapHoe nonyyeHue
DaHHbBIX.

MpumevyaHune 2 — MartemaTudeckoe obbeiMHEHNE IKCNEPTHLIX OLIEHOK Bonee NpefnoYTUTENBLHO, YeM 06bean-
HeHWe Ha OCHOBE CBOWCTB U XapaKTepUCTUK UMW COMNMacoBaHHOMO peLUEHUS.

3.1.3 BepoarHocTb (likelihood): Mepa, xapakTepu3syiowas BO3MOXHOCTb peanu3anlum cobbiTus, onac-
HOFO CLEHapUsa Unu NocneacTBUsA, UX MHTEHCUBHOCTU NN YaCTOThI.

3.1.4 onopHoe 3HavyeHue BeposaTHocTH (likelihood reference frame): 3HaueHue BepOATHOCTU, OTHOCH-
TENbHO KOTOPOro ONPeAensatoT BEPOATHOCTb.

MpuMevyaHne — ONOpHOE 3HAYEHWE BEPOSTHOCTU CBA3AHO CO CTPYKTYpOW aHanusa BEpOSTHOCTU. Tunuu-
HbIM OMOPHLIM 3HA4YEeHUEM, UCNONb3yeMbIM B KOCMUYECKUX NPOEKTaX, ABMAETCSH « BEPOSATHOCTb BbINOMHEHUS] OCHOBHOM
3afjaqny.

3.1.5 pumck (risk): KonuuyecTBeHHas unu ka4yeCTBeHHass Mepa 3Ha4UMMOCTU BO3MOXHOTO yiepba u Bepo-
ATHOCTU NOSIBREHUA 3TOro ywepba.
[MCO 14620-2:2000, n.3.27]

MpumevaHune — PUCK ABNAETCA CNEACTBUEM HEONPEAENEHHOCTU PE3YNLTaTOB NPOrHO3a AaHHLIX UMK KOHTPO-
nsi coBbITUIA. PUCK MpUCYLL KaxaoMy NPOEKTY, MOXET BO3HUKHYTL B Nto6Goe BpeMsl Ha BCeX 3Tamnax BHINONHEHUSA NPOEKTa;
MOSTOMY CHUXeHWEe HeornpeaeneHHOCTU CNOCOBCTBYET CHUXEHUIO pUCKa.

3.1.6 coctaBnsiowan pucka (risk contributor): Puck eauHuuHoro cobeitua unu Habopa cobbitun, oT
KOTOPbIX 3aBMCUT UCCIIefyeMmblii PUCK.

M puMedyaHne — COCTaBJ'IFHOLLWIe puUCKka MoryTt ObITb ynopsgo4veHsl B COOTBETCTBUM C UX BKNagoM B PUCK
(3.1.7).

3.1.7 Bknag B puck (risk contribution): Mepa cHmkeHUss BEPOATHOCTU OCHOBHbLIX NOCNEACTBUN, €Cnu
cobbiTHe, onpegensioLee COOTBETCTBYIOLLYIO COCTABNAIOLLYIO pUCKA, HE NPOU3ONAET.

MpumevaHue 1 — Bknag B pyUCK NOKa3bIBAET BENUYMHY BO3MOXHOrO CHUXKEHWUS pUCKa NPW OTCYTCTBUM paccma-
TpuBaeMoli cocTaBnsoLLEN puUcka U NpsiMO MponopuuoHaneH eil. OCHOBHLIMU COCTaBMSIIOLUMU pUCKa SIBISIIOTCS PUCKM
coBbITUI, UMetoLLMX GONbLLOKH BKNaZ B PUCK, OTCYTCTBUE KOTOPLIX NPUBOAUT K CYLLLECTBEHHOMY CHIKEHUIO pUCKa.

MpuMmedyaHue 2 — CuUcTeMaThYecKas OLieHKa BKIaZoB B PUCK MO3BOJISIET paHXUPOBATb MO PUCKY KOHCTPYKLMK
U (PYHKUMOHArbHBIE SMEeMeHTbl CUCTEMBI. OTO faeT BO3MOXHOCTb MAEHTM(MLMPOBATL BLICOKUA PUCK UMMM YS3BUMbIE
MecTa CUCTeMBI, KOTOpble 3aTeM MOTYT GbITb MCMONb30BaHbl Kak HanpableHUsl NoBbiLLeHMs Ge30MacHOCTH.

3.1.8 puck HapyuweHua 6e3onacHocTu (safety risk): Puck peanusauum HeC4aCTHOro cny4asl, TpaBMU-
poeaHua unu rmbenu niogen, HaHeceHus yulepba counanbHOK U 3KONOMMYECKON cpeae.
[MCO 14620-2:2000, onpeaeneHue 3.30]

MpumeyvaHue 1 — PuUck HapyLueHUs1 6e3onacHOCTM BCera cBs3aH ¢ onpefiernieHHbIM CLieHapueM unu Habopom
CLEHapueB peanusaumu onacHoCTU. PUCK, COOTBETCTBYIOLWIA €4UHCTBEHHOMY CLIEHApUIO, HA3bIBalOT «PUCKOM OTAErb-
HOro clieHapus». PUCK, COOTBETCTBYHOLMIA HAaGOPY PUCKOB OTAENbHLIX CLIEHApWEB U UX NOCIEACTBUMA, Ha3bIBaAlOT «COBO-
KYTHBIM PUCKOM».

MpumedyaHue 2 — BenuunHy pucka HapyLleHUs 6€30nacHOCTM xapaKTepuaytoT BepOSiTHOCTBIO M 3HAYUMOCTbIO
nocneacTBUN.

3.1.9 cuenapun (pucka) ((risk) scenario): NocnegoBarenbHOCTbL COBLITUI UNKU UX KOMOMHALMA OT nep-
BOHAYanbLHON NPUYUHBI A0 HEXENATENbHOTO NOCNEACTBUS.

MpumeyvyaHue — MpUUMHOK MOTYT BbITh Kak efMHUYHOE COBLITUE, TaK U MOSIBIIEHWE OMAacHOW CUTyaLMK.

[MCO 17666:2003, onpeaenecHue 2.1.13]

3.1.10 npuyacTHblie cTOpOHbI (stakeholder): Jluuo unu opraHusaums, KOTopbie MOTyT NONYYUTb Npeu-
MYLLECTBA UMK NOTEPU NPU peanusaLum onacHoro cobbiTUsi U CBA3aHHbLIX C HUM NOCINEACTBUMN.

3.1.11 HeonpepgeneHHocTb (uncertainty): Hepgocratok uHopmayum, Bbi3BaHHbIM HETOUHOCTbLIO BXOA-
HbIX NapaMeTpoB U/MNKU aHanu3a npouecca .

[ECSS-P-001B:2004, onpeaeneHue 3.216]

n punMedyaHune — HeOI'Ipe,qu'IEHHOCTb MOXET ObITb npeacTaBneHa B BUAe UHTepBana Cc BerHEﬁ W HUXKHEN rpa-
HUL@aMHU 3Ha4YeHWUin Unu B BUAE pacnpeaeneHna HeonpegeneHHOCTU.

2
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3.1.12 cocTaBnAwuwan HeonpeaeneHHocTu (uncertainty contributor): HeonpeaenenHocTb pucka egu-
HUYHOTO cobbITUS UM HAbopa €AUHNYHBIX CODLITUM, OT KOTOPOW 3aBUCUT HEONMPEAENEeHHOCTb PUCKA OCHOB-
HOro NOCNEeACTBUS.

NMpumMeuyaHune — CocTaensiolme HEOTNPeLENEHHOCTU MOMYT BbITb paHXUpOBaHbl APYr OTHOCUTENLHO Apyra B
COOTBETCTBUM C UX BKNAAOM B HeonpeaeneHHocTb (3.1.13).

3.1.13 Bknaa B HeonpeneneHHocTb (uncertainty contribution): Mepa cHuwkeHUss HeonpeaeneHHoCTu
BEPOATHOCTU OCHOBHOIO NOCNEACTBUS B MPEeANONOXEHUM, YTO HeonpeaeneHHOCTb BEPOATHOCTU uccneaye-
MOro coBbITUA paBHA HYIHO.

MpumMmedaHune 1 — BKnag B HEOMPeAeneHHOCTb yKasbiBaeT Ha BO3MOXHOE CHIXeHWe obLLel HeonpegeneHHo-
CTW WY COCTABMAIOLLMX HEONPEe[eneHHOCTH 1 NPSIMO NMPONopLMOoHaneH UM. BaxHble cocTaBmstolLMe HeonpeaeneHHOCTy
COOTBETCTBYIOT COBLITUSIM, UMEHOLLMM BLICOKUI BKNaZ B HeONpeAeneHHOCTb U [OMyCKatoLLMM CYLLECTBEHHOE CHUXEHNe
HeomnpegeneHHoCT!.

MpuMmevyaHune 2 — CucrtemaTuyeckas oLeHka BKNaja B HeonpeaeneHHOCTb NO3BOSMAET paHXMpoBaTh Mo Heo-
npegeneHHoCTU AaHHble U UCTOYHUKU I/IHq)OpMaL\MVI.

3.2 CokpalweHus

FMEA!) — ananu3 BUZOB 1 NOCNeACTBUI OTKA30B;

IE2 — BXOAHOE COBbITHE;

MLD3)  — rnaBHasa guarpamma;

PRAY  — BEpOATHOCTHAs OLEHKA PUCKA;

P(A) — BEPOATHOCTb COOLITUA A;

P(A/B) — BepOATHOCTbL COOLITUS A MpM YCroBMKU peanu3aumm cobbitus B;
RM 9 — MEHEIKMEHT pucka.

4 TpuVHUMNbI BepOATHOCTHOMN OLLIEHKU pUcKa

4.1 OOwme nonoxeHus

Meton BEpOATHOCTHOW OLIEHKM PUCKA MOMOraeT pyKOBOAUTENAM U TEXHUYECKUM CNeLanucTam MCnonb-
30BaThb OLEHKM pucka B CBOEN paboTe U Npu NPUHSATUM PELUEHUI Ha BCEX 3Tanax >XM3HEHHOro uukna (pas-
paGoTKa, UCTbITAHUA, SKCMNyaTauus, TEXHUYeckoe o6Cny>XuBaHue, yTunuauus), B Npouecce MeHeAXKMEeHTa,
npu oLUeHKe 3aTpaTt u nnaHuposanun pabot (cMm. MCO 17666).

Mcnonb3oBaHne B npouecce MEeHeIXKMEHTa pucka MeToa BEPOATHOCTHOW OLEHKM pUCKa, No3BonsieT
nonyyYnTe HEOOXOAMMBIE AaHHbIE O pucke. OLEHKa pUCKa ABMSIETCA BAXXHOW COCTABMAIOLWEN npouecca Me-
He>KMEHTa pucka.

B cootBetcTBUM ¢ UICO 17666 ycTaHOBNEHbI Cneayowme stanbl Npouecca MeHeAKMEHTA pUcKa:

- atan 1. YcraHosneHue TpeboBaHWin K BHEAPEHUIO MEHEeAXXMEHTA PUCKa;

- 9tan 2. UaeHTudumkaumsa n oueHKka pucka;

- aran 3. MNpuHATHUE peLueHuii U BbIMONIHEHWE COOTBETCTBYIOLLMX AENCTBUNA;

- atan 4. MOHUTOPUHI, 06MEH MHAOPMaLUUEn U NPUHATUE PUCKA;

- atan 5. YnpasneHue oCTaTo4HbIM PUCKOM.

3Stan 2 cam no cebe sBNAETCA NPOLIECCOM, BKMIOHAIOWMM OLEHKY pucka. Nocne 3aBepluenus arana 1
OLIeHKa pucKa NomoraeT nony4uTb AaHHble 06 ocTaTovyHOM pucke. OLEHKa pucka NO3BOMAET NONYYNUTb AaH-
Hbl€, Ha OCHOBE KOTOPbLIX MPUHUMAIOT PELUEHUs 0 pa3paboTKe M BHEAPEHUN METOLOB YNpaBneHUs U CPeacTs
KOHTpONS, NPMMEHAEMbIX ANA NPeaynpexaeHnsa UM CHUXEHUS pucka.

3tan 3 npeaycmaTpuBaeT NPUHATUE PELUEHUSA O NPUEMNEMOCTU pUcKa ANns pyKOBOAWTENEN nporpam-
MbI/MPOEKTa 1 MPUYACTHBIX CTOPOH. ECcnn puck Henpuemnem, To Heo6X0ANMO CHU3UTb PUCK 10 NPUEMINEMOTO
ypoBHsl. Ecnin puck npuemnem, To Heobxoaumo paspaborare meponpusaTus (stanbl 4 U 5) N0 MOHUTOPUHTY
U3MEHEHWII PUCKA U HEJOMNYLLEHUIO €r0 POCTa A0 HENPUEMIIEMOrO YPOBHS.

1) Failure Modes and Effects Analysis.
2) |nitiating Event.

3 Master Logic Diagrams.

4 Probabilistic Risk Assessment.

9 Risk Management.
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OueHka pucka MoXeT 6blTb KAYECTBEHHOI, KONIMYECTBEHHON UM KOMMNIEKCHOW. KayecTBeHHas oueHka
pucka No3BoO/SeT paHXMpoBaTb BEPOATHOCTM U NOCNEACTBMUA ONACHbIX CO6bITUIA. MpuMmeHnTenbHO K 6esonac-
HOCTW TaKylo OL,eHKY Ha3blBalOT OLEHKO pucka HapyweHus 6e30nacHocTu.

B 60/blWIMHCTBE C/ly4aeB BEPOATHOCTW M NOCNEACTBMA OLEHUBAKT KOIMUYECTBEHHO. Ecnmn ctatuctunue-
CKUX A@aHHbIX HEA0CTATOYHO, TO AJ1S1 OLEHKU pUCKa WCMNONb3YT MeToAbl MOAENNPOBAHNUS.

[nAa peaknx cobbITUiA COYEHb HU3KO BEPOSITHOCTLIO peanun3alum npu HegoctaTtke CTaTUCTUUYECKNX faH-
HbIX PUCK OCHOBHbIX UCTOYHWKOB ONACHOCTW OLEHUBAIOT C NMOMOLW LI MeToAa BEPOSTHOCTHOW OLEHKU pucka
(TpeboBaHua u npouecc PRA cm. B pasgene 6).

B apyrux pasgenax HacToslWero crtaHgaprta onucaHa Metogonoruss PRA, B nepByl oyepefb, npume-
HUTEeNbHO K 6e3onacHocTu. Apyryio hopMy OLEHKM pucka, Ha3blBAaEMYH «OLEHKOW pucka nporpammbl» UC-
NoMb3yT A5 OLEHKN PUCKA HEBbINMOMHEHUSA YCTAHOB/EHHbIX N/TAHOB, NPOrpamMM 1 3KOHOMUYECKMUX pacyeToB.
B aTom npouecce nokasatesnu nnaHa-rpaguka pa6oT MoAenupyrT Ha ocHoBe MeToda MoHTe-Kapno c yue-
TOM HeonpejeseHHOCTU NepBOHA4YaNbHOrO naaHa. dTa HeonpeAenNeHHOCTb MOXET BO3HWKHYTb BC/eACTBUE
60/bLIOr0 KOMIMYECTBA TEXHUUYECKUX WU OPraHM3auMOoHHbIX MPUYNH. 3aTeM Heo6X0AMMO OUEHUTb BAUSIHUE
W3MEHEHUIH nnaHa wu APYTNX TEXHUYECKNX aCnekToB Ha CTOMMOCTb pa60T. OLI'eHKy pucka, CBA3aHHOIo C Bbl-
NnosiHeHMeM nporpammbl paboT, onpeaensaloT B BUAE pacnpegesieHnii BEpOsiTHOCTEl NpeBblileHNs CPOKOB 1
3aTpart, YCTaHOB/IEHHbIX B MN/aHe.

4.2 OueHka pucka HapyweHusa 6e3onacHoOCTu

[MoHATME OLEeHKN pucka HapylleHus 6e30nacHOCTU ABAsSeTCA Npom3sBoaHbIM M3 PRA. OueHka pucka Ha-
pyweHus 6e3onacHOCTW AOMONHAET AeTepPMWHUPOBAHHbLIA aHanM3 onacHocTei W, Takum obpas3om, obecne-
ynBaeT NpuHATUE 60nee 06OCHOBAHHbLIX peleHuii 0 pucke. Mog BEepOSATHOCTHIO B HaCTOSWEM cTaHaapTte
NOHUMAIT BO3MOXHOCTb (llaHC) peann3alum onacHoOro cobbiTus.

B3anmocBA3b MexAy OLEHKOW pucka HapyweHuss 6e30MacHOCTM U aHa/M30M OMacHOCTU Mokas3aHa Ha
pucyHke 1.

OueHKa pucKa HapyleHUs 6e30nacHocTun

MpumeyaHne — S-— /-i cueHapuii, S1 — 1-i cueHapuii, SN — N-ii cueHapuii, X- — 3Ha4YMMOCTb nocnep-
CTBUIA, pf— BEPOSITHOCTb peanu3auuyu onacHocTu. Takum obpas3om, S”X.,) — 3HAYMMOCTb NMOCMAeACTBuMiA 1-ro cueHapwus,
S1(x1; p.)] — puck 1-ro cueHapma, SN(xN) — 3HaummocTb nocneactsuit N-ro cueHapus un SN(XN; pN) — puck N-ro
cueHapus.

PucyHok 1 — B3aMMOCBA3b MeXAY OLEeHKOW pucka HapyweHus 6e30nacHOCTM U aHasM30M OnacHocTei
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OueHka pucka HapyLueHns 6e30nacHOCTM MOXET ObIiTb UCMONb30BaHA KaK Ans OLEHKWU pucka WHAMBU-
AyarnbHbIX CLEHapueB peanu3auun OnacHOCTEeN, Tak u ANA OLEHKM COBOKYNHOro pucka Habopa cueHapueB
peanusaumm onacHOCTEeN.

OueHka pucka MHAUBUAYATbHbIX CLEHAPUEB MOXET ObITb BbINOMHEHA C NOMOLLLKO CXEM PaHXUPOBaHUS
3Ha4YMMOCTH NOCNEeACTBUI U BEPOATHOCTU peanu3aumu CLEeHapueB Npu UCMONb30BaHUKU CETU UMM MaTpuubl
pucka U MHAEKCOB pucka, onucaHHbix B UCO 17666. OgHako mMaTpuubl U MHAEKCbI pUCKa HE MOTYT ObITb
UCMONb30BaHbl ANA 00bEANHEHUS UHAMBUAYANbHBIX KOMIOHEHTOB PUCKa CLEHapusi unu o6beauHeHus pas-
MUYHBIX CLEHaPUEB AN OLEHKM COBOKYMHOrO pucka. 3T METOAbI HE A0MYCKAaOT UCNONb30BAHNSA PE3YNLTATOB
MPOMEXYTOYHbIX BbIYUCIEHUIA.

OueHKa COBOKYMHOTO pucka, COOTBETCTBYIOLLETO OnpeaeneHHoMy Habopy cueHapues, TpebyeT npume-
HeHus nogxoga PRA. 3ToT noaxoa obecnevymBaeT OCHOBY ANS MAEHTUMMKALUMN U PAHXMPOBAHUSA KOMMOHEH-
TOB pucka. BaxkHble KOMNOHEHTbLI pUcka BNOCNEACTBUN MOTYT BbITb MCMOMNb30BAHbI AN COBEPLUEHCTBOBAHUS
KOHCTPYKLUM U (DYHKLIMOHMPOBAHUS CUCTEMBI C TOYKM 3peHus ee 6e30nacHOCTU. PaccunTaHHbIi COBOKYMHbIN
pUCK MOXET ObITb COOTHECEH C BEPOATHOCTHLIMK Moka3atensamu 6e30nacHOCTU UMK KpUTEpPUsIMU NpuemMne-
MocTWU. Ha stane 1 npouecca MeHeAXMeHTa pucka BbICLUEE PYKOBOACTBO MNU noTpebutenu onpeaensior
NpUeMnemMocTb pucka. PUCk MOXET ObiTb MCMONb30BAH B KAYECTBE NCXOAHLIX AAHHBIX AN KONMYECTBEHHOTO
onpegenexHns napameTpos 6€30MacHOCTU B MOAENSX NPUHATUA PELUEHUN.

MpeacTaBneHne OLEHKN COBOKYMHOTO puUcKa HapyLueHus 6e3o0nacHOCTM NOKa3aHo Ha pucyHke 2. B co-
OTBETCTBUWU C PUCYHKOM MpPU OLIEHKE pUCKa HapylleHua 6e30nacHOCTU MCMOMb3YIOT CLUEHapUM peanusaumu
OMacHOCTW AN MOAENMPOBaHUA OTAEMNbHbLIX NOCNEA0BATENLHOCTEN COOLITUN, HEOBXOAUMBIX U JOCTATOUHbIX
AnNs BOBHUKHOBEHMWA YCTAHOBIIEHHbIX HEXenaTerbHbIX nocneacreui. CueHapuii MOXeT ObiTb NpeacTaBneH
KaK «I1orM4eckoe nepeceyeHney HaqyarnbHOW NPUUMHbI UK UCXOLHOTO COBLITUA U HEOBXOAUMBIX YCIOBUI NPO-
MEXXYTOUYHbIX COObITUI, NPUBOASALLUX K COOTBETCTBYIOLLEMY NOCNEeACTBUIO. CneaosaTenbHO, COBOKYMHbINA PUCK
ABMNSAETCA NOrMYeckum oObeAMHEHUEM PUCKOB MHAMBUAYASNbHbLIX CUEHAPUEB NPUBOAALLMX K OAHOMY U TOMY
K€ NOCNeACTBUIO.

BepoATHOCTHasA OLEHKa pUCKa ANSA CNOXHbIX CUCTEM OObIYHO NOMOraeT naeHTUMUUMPOBaTL CLUEHapUK
C NPMMEHEHNEM JepeBbeB COBLITUM, NN AnarpaMmbl NOCIEA0BATENbHOCTM COOLITUIN N AePEBLEB HEUCNpPaB-
HOCTEN ANA NOMy4YeHNUsA Noruveckux Mmoaenein popmMupoBaHus onpeaeneHHbIX HexenarTenbHbIX NOCNEACTBUI
HapyLueHus 6e30nacHOCTU. [nsi KONUYECTBEHHOTO ONpeAeneHns BEPOATHOCTU KOHEYHOTO COCTOSIHUSA CUCTEMBI
BEPOATHOCTb MCXOQHOTO CODLITUSA (T. €. MPUYUHBI) YMHOXKAIOT HA BEPOATHOCTb KaXA0ro NocrneayloLwwero npo-
MEXYTOYHOTO COOLITUS NPU YCNOBUU peanu3auum nocnefoBaTenbHOCTU NPEAbIAYLLIMX COObITUI N0 KaXKAOMY
cueHapuio. [ins Kakaoro cueHapusi 3HaYMMOCTb NOCneACTBui 00bIMHO ONpeaensiioT Ha OCHOBE NapaMeTpoB
npoucxoaaLmx puamyeckux npoLeccoB (ABneHui) n ocobeHHocTen cueHapusi. COBOKYMNHbIE NOCNEACTBUS
onpeaensioT NnyTeM CyMMUpPOBaHUSI NOCNEACTBUIA BCEM COBOKYMHOCTW CUEHapWUeB, UCMNOMb3ysl AaHHbIEe aHa-
TNOTUYHBIX COBBLITUIA.

[nsi OUEHKN BEPOSITHOCTU COOLITUI OOLIMHO MCMONB3YIOT Pa3fIMYHLIE UCTOMHUKN AaHHLIX. TUNUYHBIMU
MCTOYHMKaMM AaHHbIX SIBNSAIOTCA AaHHbIE NPeAbIAYLUMX UCNBITAHUA CUCTEMBI (T. €. AaHHbIE U3MEPEHMUIA unu
nNpsiMbIX HAOMNIKOAEHUIA B NPOLIECCE UCMLITAHUIM, IKCNEPUMEHTOB, uccneaosanuin (cm. MCO 16192)), gaHHbIX
0 Apyrux cuctemax WUnu npoekTax (A4aHHbIX O CUCTEMax- aHanorax, AaHHbIX MOAENUPOBaHUA (PU3NIECKUX
NpPOLIECCOB) U 3KCNEPTHbIX OLIEHOK (T. €. OLIEHOK BEPOSITHOCTU cneynanucTtamm B KOHKpEeTHOW obnacru). Co-
ObITMS paccmaTpuBaloT B COOTBETCTBUM CO CLIEHApMEM peanu3auumn OnacHOCTU, T. €. BEPOATHOCTb CODbITUS
OLIEHUBAIOT KaK BEPOATHOCTb ITOr0 COOLITUA NPU YCMOBUM peanu3auuu NOCneaoBaTenbHOCTU NPeabiAyLLIMX
coObITUI

Mpu onpeaeneHnmn OLEHKN COBOKYMHOTO PUCKA NPOBOAAT CUCTEMATUYECKYIO MAEHTUMUKALUIO U OLIEHKY
HeonpeaeneHHOCTU, KOTOPYIO BLIMOMNHAIOT AByMs criocobamu. Mpu onpeaeneHnn OUEHKN BEPOATHOCTM CO-
ObITUI cUeHapUsa ONPEeAEnsIoT OLEHKY COOTBETCTBYIOLLUX HEONPEAEeneHHOCTeln B BUAe UHTEPBanNoB Unu pac-
npeaeneHun BepoATHOCTEN. Mony4yeHHyI0 HeoNpeaeneHHOCTb UCNONL3YIOT ANA onpeaeneHnusn OLEHKU Bepo-
ATHOCTU NOCNEACTBUN.

KonuuecTBeHHyI0 OLIEHKY COBOKYMHOIO pUCKA MOMy4yaloT Ha OCHOBE pacqeTa BepPOATHOCTEW u nocnea-
cTBUI. B pesynbrare BblMUCINEHUI MOTYT ObITb MOSyYEeHbl TOYEYHBIE OLEHKU MNKN pacnpeaeneHnsa BeposaT-
HocTel (HeonpeaeneHHocTH). PacnpeaeneHne HeonpeaeneHHOCTU MOXET ObiTb ONUCAHO ¢ MOMOLLBIO na-
paMeTpoB, HaNPUMepP CPEeAHEro MM KBaHTUINS YCTAHOBIIEHHOrO YPOBHA B NPABON 4acTU pacnpeaeneHus.
3HaueHue KBaHTUNSA B NPaBOW YaCTU pacnpeaeneHusl HeonpeaeneHHOCT, COOTBETCTBYIOLENH COBOKYNHOMY
PUCKY AN YCTAHOBNEHHOIO YPOBHSA AOBEPUS, UCNOMb3YIOT ANA BbINONHEHNA rapaHTMPOBAHHOTO NoAX0Aa Npu
NPUHATUU PELLUEHUA O MPUMEMMNEMOCTU pucka. FapaHTUpOBaHHLIM NOAX0A Npeanonaraet, YTo ANA 3HaAYEeHUn
pucka criegyer paccMarpuBatb HauXyflUMe BapuaHTbl, YTOObl rapaHTMpOBaTh, YTO CUCTEMA COOTBETCTBYET
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cornacoBaHHbIM LieisiM B 0671acTU pucka, Wan BbIGOP KpUTEpPUEB NMPUEMIEMOCTY pUCKa U BapvaHTOB MpoekTa
BbINOSIHEH NpaBU/ibHO. Bosnee Bbicokas HeonpeneneHHOCTb 3HaUeHWs COBOKYMHOTro pucka popMupyeT cooT-
BETCTBYIOLLME 3HAUYEHUs MapameTpoB pacnpefefieHus, KoTopoe GyAeT UCMO/b30BaHO A/S NPUHATUS pucka
WK €ro conocTaBNeHus ¢ APYTUMN PUCKAMU UK KPUTEPUSIMU.

OTHOCUTENbHAs 3HAYMMOCTb CO6LITUS WM CLeHapus A COBOKYNHOIO pucka onpepensieTcs ux Bkna-
[lOM B HeonpegeneHHOCTb COBOKYMHOro pucka. Bknafbl B COBOKYMHbIA PUCK XapakTepusylT BO3MOXHOCTb
NoBbIWEHNST 6E30MAaCHOCTU CUCTEMbI, T. €. BO3MOXHOCTb CHVXEHUSI COBOKYMHOTO pUcKa Npu YCTPaHeHuu pu-
cka [laHHOro CO6LITUS UMN cLueHapusi. AHANIOTUYHO napamMeTpbl KOHCTPYKUMU U PYHKLMOHUPOBAHUSI CUCTEMBI
MOTYT 6bITb PAHXVWPOBAHbI C TOUKM 3PEHUSI CHUXEHUSI pUCKA HA OCHOBE aHasin3a COCTaBSLWMNX COBbLITUIA 1
UX BK/afa B COBOKYMHbIN PUCK.

BnusiHne HeonpegeneHHOCTU pUcka KOHKPETHOTo COGbLITUS WAM cueHapus Ha HeonpeaesieHHOCTb Co-
BOKYMNHOTO puUcka onpeaensieTcsl ux BKAAAOM B HeonpeneseHHOCTb COBOKYMHOro pucka. Mo Bknagy B He-
onpefeneHHoCTb UAEHTUMULUPYIOT N PaHXMPYIOT cobbiTUs, NpeacTaBnsioline co60ii OCHOBHbIE UCTOYHMKM
HeonpefeneHHOCT! BEPOATHOCTM NOCNEACTBWIA, KOTOpble MOryT 6biTb YCTpaHEeHbl, WAW AN KOTOPbIX He-
onpefeneHHoCTb, COOTBETCTBYOLW A UX PUCKY, MOXET GbiTb CYLLEeCTBEHHO YMeHblleHa. CHUXEeHNe Heonpege-
JIEHHOCTW MOCNeACTBUi HanpsMylo CBA3aHO C UCMO/Ib30BAHWEM MEHEE XECTKUX 3HAueHuii napameTpoB wnu
KBaHTU/e pacnpefeneHus HeonpeneneHHOCTH.

KOMMOHEHTbI pucka 1N HEonpeAeneHHOCTU MAEHTU(ULMPYIOT HA OCHOBE WX paHXupoBaHus. Haubonee
BaXKHbIMU COCTaBASAOWUMU PUCKA U HEONPEAEe/IeHHOCTN SABASIOTCA Te COGbITUS, WM KOMMNOHEHTbl CUCTEMbI,
KOTOPbIM COOTBETCTBYeT Hau60MbWuil pUCK U Han6GoMblUMEe BO3MOXHOCTA CHUXEHWUS HeonpeneseHHOCTH Co-
BOKYMHOTO puUCKa.

P(A)) PBIIA) P(C,|B,.A) P(D,|C,.B].Ai)

a— rnapameTp Wi KBaHTWb pacnpegesieHns HeonpeaeneHHOCTU.

MpumeyaHune — SC1— 1-i cueHapuin, SC2 — 2-ii cueHapwuii, SC3 — 3-ii cueHapuii, SCN— N-ii cueHapwii;
P (A-,) — BeposTHOCTb cobbiTus Al (ucxogHoe cobbitue); P (BMA.,) — BepoATHOCTb co6bITUS Blnpu ycnosun peannsaumu
cobbITnas A™ P(C1|B1, Al) — BeposATHOCTb cobbiTwa C1 npu ycnosun peanusauyuu cobeituii BLunA.,; Pp~C.,, B, A.) —
BEPOATHOCTb co6bITUA D1 npu ycnosun peanusaumun cobbituii C.,, B1 u Af P (X) — coBOKynHas BepOSTHOCTb, paBHas
nornyeckomy obbeaguHeHuo BepoaTHocTeld Bcex N cueHapues.

PucyHok 2 — TMpumep OLEeHKM COBOKYMHOIO pucka
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4.3 PuckKk n BEpOATHOCTHAsA OLEHKa pucka

MoHATME pucka BKNKOYaeT HexenaTenbHble MNocneacTBusa (Hanpumep, KOAUYecTBO N0Ael, KoTopble
MOryT OblTb TPaBMWPOBAaHbI WMAN NOTMBHYTb) U BEPOSITHOCTL peanu3auun 3TUX nocneacTBuii. NHorga puck
onpefensT Kak onMcaHne BO3MOXHbIX MOCAeACTBUIA. Takoe npefcTaBfieHMWE puCKa He BMOJSIHE COOTBET-
cTByeT ob6uiemMy onpegeneHnio pucka. NoHMMaHWe BO3MOXHbIX MPOLLECCOB, NMPUBOAALLUX CUCTEMY K OTKa3y U
pacnpegeneHns BEpPOSATHOCTEN MOcnefcTBMiA, YacTo falT 3HaUUTeNbHO 6osblie MHOpMauuu, Yem MnosiHoe
onucaHne pucka.

O6buwee onpegenexHne pucka 06bIYHO NpeacTaBnsAlOT HAG0pPOM M3 Tpex KOMNOHEHTOB. B obuwem cnyvae
onpefennTb PUCK MOXHO, OTBETUB Ha c/lejylole BONPOCHI:

a) UTo MoXeT nNpom3oiiTn He Tak? (onpepeneHue cueHapues).

b) KakoBa BEpOAATHOCTb 3TOr0 cueHapua? (onpegeneHne BepoOATHOCTH).

c) KakoBbl mocnegcTeusl peanusauun cueHapusa? (onpegeneHne 3Ha4YnmocTu NocnefCcTBui).

OTBETOM Ha MepBblii BONPOC SBNseTcA Habop onacHbiX cueHapuesB. OTBeT Ha BTOpPOi BOMpOC Tpeby-
eT onpefeneHns OUueHOK BEepOATHOCTel peanusauuun kaxporo cueHapus. OTBeT Ha TpeTuii Bonpoc TpebyeT
onpegenieHns COOTBETCTBYHLLMX nocneAcTBuid. [oONoOMHUTENbHO K ONpeAeneHnlo BeposTHOCTel u nocneg-
CTBUI NpU TPEXKOMMOHEHTHOM OMpPeAeNneHun pucka npoBoAAT pa3paboTKy cLueHapues, KOTOpble CTaHOBATCS
4yacTblo onpefeneHus pucka. 3TU cueHapun ABNAKTCHA BaXHbIM pe3y/bTaTOM OLEeHKM pucka. Ha pucyHke 3
nokasaHo NpUMEeHeHne 3TUX NoHATKI B MeToge PRA.

BbinonHeHve metoga PRA HaumHalT C MAEHTU(MKALUM MHOXECTBA «UCXOAHbIX CO6bITU», KOTOpble
MOTYT Bbl3BaTb WU3MEHEHUS B COCTOSHWW CUCTEMbI, T. €. (PYHKLMOHANIbHOE COCTOSHME WAW KOHUrypauuo
cuctembl. 3aTeM AN KaXA0ro MCXOAHOro cobbiTUs onpegenstoT nocnegywume cobbiTus (0Tkasbl), KOTOpble
MOTYT MPUBECTU K HEeXenaTesibHbIM NocCNeACcTBUAM. Mcxoas M3 NOJIyYEHHbIX JaHHbIX, ONpefensoT gunanasoH
1 pasmep nocnefcTBUiAi 3TUX CLEHapueB, a Tak Xe 4acToTy M BEPOATHOCTb UX peanusauuun. B 3aknoyeHune Ha
OCHOBE [aHHbIX 0 YacToTe (BEpOATHOCTW) peanv3auuy 1 NnocnefcTBUAX OnacHoOro cobbiTus opMUpyoT Npo-
hunb pucka CUCTeMbl, KOTOPbIA MCMOMb3YIOT NPU NPUHATUAM pelleHunii B 06/1acTV MeHeIXXMeHTa pucka.

2. KAKOBA BEPOATHOCTb PEATN3ALUNKN 3TOIO CUEHAPNA?
(ONPEAENEHNE BEPOATHOCTMW)

3. KAKOBbI MOCNEACTBUS PEANUSALINN CLLEEHAPUSA?
(ONPEAENEHUE 3HAYMMOCTW MOCNEACTBUN)

PucyHok 3 -Tpu KoMnoHeHTa onpefenexHns pucka B metoge PRA
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5 Llenu, cnocoObl NpUMeHeHUs1 U NpenMyLLecTBa MeToga BepOSATHOCTHOMN
OLIeHKM pUcKa

5.1 Llensmn BEPOATHOCTHOMN OLIEHKU pUCKa ABNAIOTCA:

- nAEHTUAUKALMS 1 OLEHKa pucka (HapyLeHus 6e30nacHOCTU UM BbINOMHEHWS OCHOBHOW 3aa4u cu-
CTeMbl), KOTOPLIN NpefcTaBnser coboi puck peanusaunm OTAENbHLIX UAEHTUMDULUPOBAHHLIX CLEHAPUEB UK
COBOKYMHbII PUCK peanu3auumn Habopa CLEeHapHEB;

- nAeHTUUKaLMsa COCTaBMNALLMX PUCKA U UX HEONPEAENEHHOCTU, a TaK K€ COOTBETCTBYIOLLIMX UCTOUYHM-
KOB ONaCHOCTU MPU NPOEKTUPOBAHUUN U DYHKLIMOHUPOBAHUN CUCTEMBbI;

- paHXXMpOBaHMe COCTaBMALIMX PUCKA U UX HEOMPEAENEeHHOCTU B NOpPsSAKe MOHWKEHUS UX 3HAYUMOCTU
Anst HapyLeHnsa 6e30nacHOCTU U BbINOSIHEHUS OCHOBHOW 3a4a4n CUCTEMBI;

- uaeHTuduKaumsa U onpeaeneHme nPMOPUTETOB AS MEPONPUATUIA MO CHUXEHUIO pUCKa.

5.2 Pesynbrathl BEPOATHOCTHOW OLIEHKU PUCKA MCMNOMb3YIOT ANA:

- OLIEHKM pucKa HapyLueHus 6e30nacHOCTU U HEBLIMONHEHNSA OCHOBHOW 3a4a4K B KONIUYECTBEHHOM Bbl-
paxeHuu;

- CHUDKEHUS pUCKa HapyLueHns 6e30NacHOCTU U HEBBLINOMHEHNS OCHOBHOW 3a4a4u CUCTEMBI;

- onpeaeneHus u BHeapeHusa TpeboBaHuin, cneumdukaumin, KOHLENUMIA, NPOLEAYP U T.N. K KOHCTPYKLUUM
U (PYHKLMOHMPOBAHMIO CUCTEMBI;

- oBecneyeHns KONMYECTBEHHBIX AaHHbIX A4Nsi onpeaeneHus Tpebosanuii k o6ecneveHnto 6e3onacHoOCcTu
1 BbINOMHEHUO OCHOBHOW 334a4Kn CUCTEMbI NYTEM:

- onpeaeneHns NPMMEHUMOCTn TpeboBaHuii Kk obecneyeHmnto 6e30NacHOCTU U BbIMOMHEHUKO OCHOBHOM
3a4a4M CUCTEMBI,

- BbINONHEHUs TpeBoBaHMIN K 6€30MacHOCTU U BbINOMHEHUIO OCHOBHOW 334241 CUCTEMBbI;

- Bepudukauum pesynsratos PRA 1 gemoHcTpaummu cooTBeTcTBMSA TPpeOOBaHNUSM;

- NOAAEPXKKM NPU NPUHATUM PELLEHUI Ha CTaanmn pa3paboTKM OCHOBHOW 3aa4n CUCTEMBI;

- noaaepXkn 6e30NacHOCTU COCTABHbIX YACTEN U ANEMEHTOB CUCTEMbI U aHanM3a 06 bEKTUBHBLIX CBUE-
TenbcTB obecneyeHns 6e3onacHoCcTy;

- noanepxkn ceptudukaumm 6e3onacHOCTM CUCTEMbI MyTEM 0BecnedeHnss JOKYMEHTUPOBAHHbLIX 00b-
€KTUBHbIX CBUAETENbLCTB;

- NoaAepXKM MOHUTOPUHIA n 0OMeHa MHPOPMAaLMEN O PUCKE;

- obecneyeHns BXOAHbIX AaHHbLIX Ansi pa3paboTku 0OLLero MEHEIKMEHTa pucka.

5.3 lMpenmyLiecTBaMm NpMMEHEHNUS BEPOATHOCTHON OLEHKM pPUCKa SIBRSIOTCA cneaytowme:

- obecneyeHne KONMMYECTBEHHbIX AAHHBIX AN ONpeaeneHns OLEHKU pucka u NnpueMneMocT pucka;

- bonee achbdpekTMBHOE pacnpeageneHne OTBETCTBEHHOCTU U MOSTHOMOYNI B obnactu obecneveHuns 6es-
ONacHoOCTH;

- bonee achbdpekTUBHOE pacnpeneneHne pacxoaoB Ha obecnevyeHme 6e30NaCHOCTM NPOMNOPLIMOHASIBHO
CHIDKEHUIO PUCKA;

- bonee adphekTUBHOE U NocneaoBarensHoe obecnedeHne 6e30MacHOCTU CUCTEMbI;

- obecneveHne HarnsgHOro NpeacTaBrieHNs KOMMYECTBEHHLIX MoKasaTternen CLeHapueB peanusauum
OMacHbIX CODLITUI;

- KONMYeCcTBeHHas naeHTuduKaLmsa yasBMMbIX MECT CUCTEMbI U €€ KOMMNOHEHTOB;

- oueHka 6e30nacHOCTU CUCTEMBI, €€ MOACUCTEM Ha 3Tane ux pa3paboTku;

- KONIMYECTBEHHOE cpaBHEHNE 3PEKTUBHOCTU AENCTBUM MO CHUKEHUIO PUCKA.

5.4 Llenu oLeHKM pucka aAna npoekTa yCTaHOBMNEHbI B 3aga4e 1 OLEHKU puUcka.

6 TpeboBaHusa u npouecc PRA

6.1 TpeboBaHUA K BEPOATHOCTHOMN OLEHKEe puUCKa

YcTaHoBnEeHb! cnegyowpme TpeboBaHna K BEPOATHOCTHON OLIEHKE pucka:

a) BepOSATHOCTHas OLEeHKa pucka JormkHa COOTBETCTBOBATbL MPOLIECCY OLIEHKM pUCKa, KaK YCTaHOBMEHO
B 6.3;

b) BEPOSITHOCTHAsA OUEHKa pucka AomkHa OblTb 3aperMcTpupoBaHa B COOTBETCTBUU C TpeboBaHUAMU
pasaena 8 HacTosLLero craHaapra.

6.2 Kpatkuin 0630p npouecca BEPOATHOCTHON OLIEHKN pUCKa

3agaqu BEPOATHOCTHOM OLIEHKU PUCKA, ONUCAaHHLIE B 6.3 U NPUBEAEHHbIE HA PUCYHKE 4, UCNOML3YIOT Ha
arane 2 npouecca meHegXMeHTa pucka (oM. 4.1).

8



FOCT P NCO 11231—2013

6.3 BepoATHOCTHbIe 3afa4n OLEHKU puUcka

6.3.1 O6ume nonoxeHuns
MocnepgoBaTenbHOCTb 3afa4 PRA npeacTaBneHa Ha pucyHke 4. KpaTtkoe onucaHve Kaxaon 3agayuun npu-
BefeHo B 6.3.2—6.3.11.

PucyHok 4 — Tunosasa nocnepfosaTtesibHOCTb 3agay metoga PRA

6.3.2 3apgaua 1. OnpegeneHune uenen n 3agay

MepBoHayanbHON 3agadvein npu ncnonb3oBaHuM PRA sBnseTca onpegenexHve uenei n obnactu npu-
meHeHns PRA. 3agaun oueHku pucka obecneuyvBaloT YeTkoe MOHWMaHWe uenei u npegnonaraemoro npu-
MEHEeHMA MOoJsyYeHHbIX pe3ynbTatoB. O6nacTb NpPUMEHeHWUs onpejenseT paccMaTpuBaeMble napameTpbl
OCHOBHOI 3ajaumn, ee yacTteli 1 npoekTa B Uenom. Llenn n o6nacte npumeHeHus PRA obecneunBalT OCHOBY
ANSA naeHTudukaymm 1 Bbibopa napameTpoB UccneAyeMblX NOCNeACTBUA. 3T napamMeTpbl MOryT BKIlOYaTb B
cebs faHHble 0 MpUYNHEHUN Bpeda NasM (paHeHue, 60M1e3Hb UM CMepTb), YXYAWEHUN BO3MOXHOCTENR Bbl-
NOJTHEHUSI OCHOBHOW 3a4a4n CUCTEMbI, HEBLINO/IHEHUM OCHOBHOW 3a4a4M CUCTEMbI, MatepuanbHOM yuepbe un
APYrnx Heb6naronpuAaTHbIX NOCNEACTBUAX.

B 3aBucumocTu OT uenein n obnactu npuMeHeHus metoga PRA, a Takxke MCNoNb3yeMmblix KOHUrypaunii
CUCTEMbl W OrpaHMyeHnii BO BpeMeHu, cnegyeT pa3paboTaTb PYKOBOACTBO MO aHanu3y COObITUNA, MHMLMUK-
pyloLlmnMx HebnaronpusaTHbIl cueHapuii (Hanpumep, onpeaennTb HE0O6XOAMMOCTb BK/IIOYEHUA B aHann3 Takmx
CObbITUIA, KAK MUKPOMETEOPUTHbIN AoXAb). MonyyeHHble pe3ynbTaTbl 3ag4aun 1 A4OMKHbI 6bITb NPOaHann3npo-
BaHbl COOTBETCTBYIOLUMY PYKOBOAUTENSMU WM OTBETCTBEHHbIMU 3a obecneyeHne 6e30MacHOCTU CUCTEMbI U
BbINO/IHEHWE OCHOBHOW 3afayn A0 Hayana OUEeHKM.

3agayva 1 BknwyvaeT:

a) naeHTUduKaumio Lenei BePOSATHOCTHOW OLEHKM pucka nyTeM onpefesieHns npefHasHauvyeHHbIX Le-
neli cucteMbl M 0COGEHHOCTEl UCMO/b30BaHUSA aHaIUTUYECKUX Pe3ynbTaTos;

b) naeHTudukaymo obnacT NPUMEHeEHUs ¥ CTENEHW AeTanu3auun aHanusa nytem onpepeneHus rpa-
HUL, 1 PeXMMOB 6€30MNacHOro PYHKLUOHWPOBAHUS CUCTEMbI (MCCnefyemMyro YacTb KOHCTPYKUUM mnu obnacTb
OYHKLMOHUPOBAHNSA CUCTEMbBI) Y YPOBEHb AeTann3auumn cueHapues, UWHUMLOEHTOB U CBA3AHHOIO C HMMMW aHa-
nn3a;

C) naeHTUdurKauno napameTpos NOCAeACTBUIA, BKIOYAA TUMbl NOCNEACTBUIA N HEOOXOAUMOCTb OLEHKM
pucka ANS OTAeNbHbIX CLeHapueB pasBuUTUS ONacHOCTU W/WM COBOKYMHbIX PUCKOB chneuuduyecknx Hebnaro-
NPUATHbLIX NOCNEACTBUIA (TakMX Kak, HEBbINOIHEHNE CUCTEMOI OCHOBHOW 3ajauun, noteps cpefcTBa A0CTaBku,
rméenb KOMaHAgbl), B TOM yucne:

1) naeHTUdMKaLNI0O MCNONb3yEeMbIX CUCTEM KOOPAMHAT, MapameTpoB, MHAEKCOB WM MaTpulbl pucka,
(Ha ocHOBe 3HaYMMOCTU NOCNEACTBUI U KaTeropun BEepPOATHOCTU peanu3auuu cueHapus);

2) naeHTndmnKauno yCTaHOB/EHHbIX Liefieil COBOKYMHOIO pucka UM Kputepues 40NYyCTUMOCTU pucka (Ha
OCHOBE MNJIaHUPYEMbIX 3HAYEHUI BEPOATHOCTM U KPUTEPUEB pUCKa ANS pacCcMaTpyMBaeMblX MOCNeACTBUNA).

d) naeHTudukaymio B3auMoCcBsi3aHHOW MHOPMAaLUN N UCTOYHMKOB AaHHbIX.

6.3.3 3agauva 2. 13yyeHune cucTemsl

N3yyeHne cuctembl SBNAETCA CMeAylOWMM LaroMm aHaam3a NnosyyeHHblX pesynbTaToB 3ajaun 1. 3Ta
3afjlaya BKIYaeT B cebs aHanu3 u BCO MHopmMaunilo 0 KOHCTPYKTMBHbLIX napametpax U yHKUMOHMpOBA-
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HUU CUCTEMbI, BKNIOYAA TEXHONMOTMYECKYIO OKYMEHTAUUIO, a TaK XKe nNpaBuna sKCcnnyarauum NpuMeHeHUst U
nnaHbl 4EACTBUI B Ype3BblYaHbIX cUTyauusax. Ecnu metog PRA NpUMEHAIOT ANsi CUCTEMbl, HAXOAUBLLEWCS
B 9KCMryartauum, To TexHUYeckas uHopMmauma A0mkHa ObiTb OCHOBaHa Ha WHcopmauuu o paspaboTtke U
akcnnyatauuu cuctembl. Ecnn metoa PRA npoBoaAart Ha atane paspaboTku, TO TexHudeckas uHdopMmauus,
Heobxoaumasn AnA OLEHKU, AOIMKHA ObiTb OCHOBAHA HA TEXHUYECKOW AOKYMEHTALUMMU C yYeTOM npeanonarae-
MOro PYHKLMOHMPOBAHUA CUCTEMbI. PEKOMEHAYETCA NPOBOAUTL NPOBEPKY U, MO BO3MOXHOCTU, BU3yarbHbIl
KOHTPOIb aHanNU3nmpyemon cuctembl. Lienb aTux aencTeuin COCTOUT B UCCIeA0BAHMU CUCTEMbI U €€ OCHOBHOW
3a7aum BLENOM, NOHMMAHUU MO3UTUBHBLIX U HEFAaTUBHLIX COCTOSAHUI CUCTEMBI, a TAKXKE OnpeaeneHun KpuTe-
pueB paboToOCNOCOOHOIO COCTOSIHUS CUCTEMBI, HEOOXOAUMBIX ANA NOSIHOTO BbINONHEHUS 3agayn. Ha cragum
M3yYeHUA CUCTEMbI MAECHTUDULMPYIOT 0COBEHHOCTU (DYHKLUMOHUPOBAHNA CUCTEMbI, UX B3aMMO3aBUCUMOCTD,
ponb nepcoHana B npouecce PYHKLMOHUPOBAHUA CUCTEM (YNPaBEHUE, KOHTPOSb, TEXHUYECKOE 0BCNyXu-
BaHWE) U BCE U3MEHEHUS1 KOH(pUrypaLum cuctem, KoTopble MOryT NPOU3ONTU B NPOLIECCE BbINONMHEHMA pa3-
JIMYHBIX 3TANOB UNN PEXUMOB OCHOBHOM 3aaa4vu. Kputepun ycnewwHoro BbiNONHEHUS OCHOBHOW 3aaaqu unm
paboToCcnocoBHOro COCTOAHMA CMCTEMbI 0BecneYmBaloT OCHOBY AN pa3paboTku hyHKUMOHANbHBIX U CUCTEM-
HbIX MOAENEN.

3apava 2 oxsartbIBaET crneaylowme 4encTBus:

a) naeHTudpukauma n onucanme obnacTn NPUMEHEHUs, KOHPUrypauumn u PyHKLUMOHMPOBAHUS CUCTEMbI
(byHKUMOHANBHAA K Pn3nyeckas CTpyKTypa, rpaduk BbINOAHEHUA OCHOBHOW 3a4a4M CUCTEMBI), BKMNIOYas CTa-
AU U PYHKLMOHANBLHYIO CTPYKTYPY BbINOMHEHNS OCHOBHOWN 334a4W, COCTaBHbIE YacTu U (PYHKLUU CUCTEMBI,
pusnyeckue 30Hbl U T.4.;

b) onpeaeneHue KpUTEPUEB YCMELLHOIO BbINOSIHEHUA OCHOBHOW 3a4a4m U €€ COCTaBnsIloLMX HA OCHOBE
kputepueB paboToCcnoCOOHOr0 COCTOAHUS KaXKA0W CUCTEMDI.

6.3.4 3apava 3. UgeHTUUKALIUA UCXOQHOTO COOLITUA

Cneayowmm atanoMm metoaa PRA asnseTca naeHtudukauma u ananus Habopa ucxogHbix CoobITHii, pe-
anusauus KOTOPbIX MOXET NPUBECTU K peanusauun cueHapneB ONacHbIX COOLITUIA. 3TU COOLITUSI UHULIMMPYIOT
nocneaoBaTeNbHOCTb AaNbHENLLMX ONACHBIX COBLITUI N NPUBOAAT K KOHKPETHOMY KOHEYHOMY COCTOSIHUIO CU-
cTeMbl (napameTpam nocneacTeum). CyLiecTByeT HECKONbKO cnoco60B uaeHTU(hnKaLum NUCXoAHOTo CoObITUS.
Ecnn metog PRA BbINOMHAIOT ANA CYLWECTBYIOLLEN CUCTEMBI, KOTOPAas HaxX0aAUNAach B 9KCNnyaTauuu B Te4eHUe
HEKOTOPOro BPEMEHU, TO AaHHbIE NPOLUIbIX IKCNEPUMEHTOB, UHLIMAEHTOB M OMbiTa (DYHKLUMOHUPOBAHUSA CU-
CTeMbl MOTYT MOMOYb MAEHTUULMPOBATL UCXOAHOE cobbITUe. Ecnu aHanus npoBoAAT Ans BHOBb pa3paba-
TbIBAEMON KOHCTPYKLMM, TO MOTYT ObITb UCMONb30BaHBI JAHHbIE NPOLUMbLIX UCTILITAHWIA, ONbIT (PYHKLUOHUPOBA-
HWUSi @HANOTUYHbIX CUCTEM B aHaNOMMYHbIX YCAOBUSIX MU AManazoHax ycnosui. Kpome akcnepumMmeHTanbHbIX
OaHHbIX ANs naeHTudukaunum BXo4HbIX COObITUI MOTYT ObITb MPUMEHEHDLI, HANPUMEp, Creaylowme MeToAb:
Macrep noruueckux anarpamm (MLD)D u Ananus BuaoB u nocneacteuin otkasos (FMEA)?. B metoae MLD
cobbITnsi 0TOOPaXkaloT B BUAE MEPAPXMYECKOro, HUCXOASLLEro AepeBa, Ha KOTOPOM MoKasaHbl obwme Tunbl
onacHbIX COObITUI HaBepxy, AeTanbHOEe ONUCaHNE LIENOYKU NPEALIECTBYIOLLMX OMACHBIX CODLITUN B CPeaHUX
sipycax U ucxogHoe cobbiTue B 0CHOBaHUM aepeBa. C nomoLbio metoaa FMEA npoBoasAT CUCTEMHBIN aHAnu3 oT-
Ka30B NOACUCTEM U COCTaBHbIX 4acTEi CUCTEMbI U OLIEHKY UX BO3AEWCTBUS HA (DYHKLIMOHMPOBAHME CUCTEMBI.

Ecnn HecKkomnbKo NCXOAHbLIX COOLITUI NPUBOAAT K peanusauum cLueHapueB C OAUHAKOBLIMU NOCNEACTBU-
MU, TO NPU MAEHTUUKALUM MOXKHO HE 3aMETUTb UCXOAHbIE CODLITUA C OYEHb HU3KON BEPOSTHOCTLIO pea-
nusauun. HezaBUCHUMbIE UCXOAHbIE COOLITUSI MOMYT ObITh CrPYNMNMPOBaHbLI B COOTBETCTBUM C NOAO0OHBLIMU NPO-
Onemamu, BO3HMKAIOLMMKN B CUCTEME, HAMPUMEP, B OAHY rpynny MOryT ObiTb BKITIOYEHbI MCXOAHLIE COOLITUSA,
NPUBOASALLME K O4HOMY M TOMY e COCTOSIHUIO CucTeMbl. Ecnn ncxoaHbie cobbITUA MCeneayioT B rpynne, To ux
4acToThl MOTYT ObITb CyMMUPOBAaHbBI TS MONYYEHUS YACTOThI FPYNMbl UCXOAHBIX COBLITIAS).

B 3apgavy 3 Bknioyator cnegyowme 4eUCTBUS:

a) uaeHTUMKaLMIO U OLIEHKY UCXOAHbIX COOLITUIA, KOTOPLIE MOTYT NMPUBECTU K peanusauum nocneao-
BaTENbHOCTM CLEHapueB ONacHbIX COOLITUI, C NOMOLLBIO UCNOSbL30BAHUS SKCMEPUMEHTASIbHBIX AAHHBLIX U
CUCTEMHbIX METOAO0B (MOryT ObITb UCMOSIb30BaHbl UCXOAHbIE AAHHLIE aHanM3a OMACHOCTEM, NOMyYEHHbIE B
cooTBeTcTBUM ¢ meToaamu MLD n FMEA);

b) oueHky BepoATHOCTM peanu3auum naeHTUPULMPOBAHHBIX UCXOAHBLIX CODLITUM, A TAKKE UCKNIOYEHUe
COObITUI C 04EHb HU3KUMU OTHOCUTENBHLIMU BEPOSITHOCTAMM (MU YacTOTaMM);

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

3 Mpu stom crnepyer y6eauToCA B OTCYTCTBUAM CTATUCTUYECKON 3aBUCUMOCTU MexXay O6LeauHAEMBIMU
cobbITUAMN.

10



roCTP UCO 11231—2013

¢) 06beanHEHNE B rpynnbl UCXOAHbIX COOLITUI, MPUBOASALLMX K aHANOTMYHbLIM NOCNEACTBUAM ANS CUCTe-
Mbl U OnpeaereHne BEPOSITHOCTM (HaCTOTbl) peanusauun cobbITUi rpynnbi.

6.3.5 3apava 4. MogenupoBaHue cueHapua

MopaenupoBaHue cueHapusi peanu3auuu OnacHoON CUTyaLuun SBASETCA UHAYKTUBHBLIM MPOLECCOM, B KO-
TOpOM O6bIMHO NPUMEHAIOT METOA aHanu3a aepesa cobbiTuii. MocTpoeHue gepeBa COObLITUIN OObIYHO HAYUU-
HalT C onpeaeneHns UCXOAHOro CoBbLITUA U fanee AepeBo CTPOAT B COOTBETCTBUM CO CLEHapUeM pasBUTUs
coObITUI, Yepes NocneaoBaTeNbHOCTL NMPOMEXYTOUHbIX COObLITUI (OCHOBHbLIX WIM TMABHbIX), CBA3aHHbLIX C
YCNELUHbIM BbINOMHEHWEM OCHOBHOW 3aAaqn UM OTkasamu, 10 TexX Nop, Noka He OyAeT AOCTUTHYTO KOHEY-
Hoe coctosiHue. [Npu NOCTpoeHMn gepeBa CoObITUIN 0OLIYHO YYUTLIBAKOT NOCHEA0BaTENbHOCTL (BO BPEMEHM)
peanu3auuyu OCHOBHBIX WU TNaBHLIX COOBITUI, KOTOPbIE NPEACTABMSAIOT (PYHKLMOHANMBHLIE UMK CUCTEMHbIE
CBOICTBA BCEN cuctemsl. MHOraa ans onucaHusi CLeHapueB OMacHbIX COOLITUI NPUMEHSAIOT Apyrue MeTo-
Abl rpachnyeckoro oTobpakeHuss cobbITUiA, Takue kak [uarpammy nocriefoBatenbHocTH cobbituii (ESDY),
KOTOPYIO UCNONb3YIOT ANSA OnNMcaHua cueHapusa uHumuaeHta. Quarpamma ESD obbiiHO Gonee achdekTtusHa
Ha arane paspaboTku, yem gepeBo cobbiTuit. [inarpamma ESD normyeckn 3KkBUBaneHTHa aAepeBy cOObITUI U
JomkHa ObITb NpeobpasoBaHa B AePEBO COObLITUI ANS KBaHTUdMKaUMK. JpyruM METOAOM MHAYKTUBHOIO MO-
JenMpoBaHusi, KOTOPbI MOXET Takke OblTb UCMONb30BaH, SIBMSETCA CTPYKTYPHAs CXemMa HaAEeXHOCTU.

B 3agauvy 4 BKMOYAIOT CrieayroLwmue 4enCTBUS:

a) MOAENUPOBaHUE ANA KaXaoro UCXOAHOro cobbiTusa (rpynnbl COObITUI) NPUBNMKEHHOW BPEMEHHON
nocneaoBaTenbHOCTU AanbHENLMX COObLITUIA M COOTBETCTBYIOLLIETO COCTOSIHUS CUCTEMbI (YCNELLHOTO BbINOI-
HEeHUs 3agayn UnM OTKasa) ANs OCHOBHLIX COObLITWI (T. €. AENCTBUMA MEPCOHana, COCTOSAHUA KOHCTPYKUMU,
OCHOBHbIX CUCTEM U KOMMOHEHTOB), KOTOPbIE AOMKHbI MPENATCTBOBATH PA3BUTUIO UCXOAHOTO COObLITUA B He-
BnaronpusitTHole NOCNEeACTBUS,;

b) Ans ycTaHOBNEHHbIX NOCNEA0BAaTENbHOCTEN ONACHLIX COObLITUIA, KOTOpPbIE NPUBOAAT K onpeaeneH-
HbIM BO3MOXHbIM NOCNEeACTBUAM, onpeaeneHne puanyecknx (MeXaHM4eCcknx) peakuun cucTembl Ha usnde-
CKne BO3AENCTBUS UCXOAHbIX COOBITUI B YCMOBUSAX NPUMEHEHUS UAEHTUMULMPOBAHHBIX NPEAYNPEXAAOLLNX
CpeAcCTB KOHTPONSA U METOAOB ynpaBneHus (T. €. AE€WCTBUI NepcoHana, U3SMeHEHUn CTPYKTYPbl CUCTEMBI, KOM-
NMOHEHTOB CUCTEM) M ONpeAenieHne BENIMYMHbI M XapakTEPUCTUK NOCNEeaYIoLLEn puanyeckon peakumm (Hanpu-
Mep, BO3MOXHOCTW B3PbIBa, BO3ropaHus, NOTEPU ynpasneHus, noTepu KUCnopoaa v T.n.);

C) AN PM3NYEeCcKuX U3MEHEHUI B CUCTEME, KOTOPbIe MOryT MPUBECTU K HEGNAronpusATHbIM MNOCnea-
CTBUAM, MOAENMUPOBAHUE COCTOAHUA CUCTEMBI (YCMELLHOE BbINOMHEHUE 3a4a4M UMW OTKAa3), AOCTYMHbIX UK
npeayCcMOTPEHHbIX NPOEKTOM CPEACTB KOHTPONS U METOOB YNPaBNeHus (1. €. AeWCTBUIA NepcoHana, CTpykTy-
pbl, CUCTEMbI, KOMMOHEHTOB), HEOOXOANMbIX ANSA CHMKEHUSI HEBNAronNPUATHLIX MOCNEACTBUI, KOTOPbLIE MOTYT
ObITb BbI3BaHbl PM3UHECKUMU PEAKLMAMMU.

6.3.6 3apayva 5. MogenupoBaHue OTKa3oB

MopaenupoBaHue NPUYUH OTKA30B U HEMCTNIPABHOCTEN (MM paboToCnOCOBHOr0 COCTOSHUS) AN KAXKA0r0
OCHOBHOTO COObITUSA MMM BEPLUMHBLI AepeBa COObLITUI ABMAETCA AedYKTUBHLIM NpoLeccoM. CyLIeCTBYET He-
CKOMNbKO AEeAYKTUBHbIX METOAOB MOAENUPOBAHUSA, KOTOPbIE MOTYT ObiTb UCMONBL30BaHbI AN OLEHKN BEPOAT-
HOCTM OTKa30B OCHOBHbIX COOLITUIA, Takue kak MapkoBCKME Lienu, CTPYKTYpHAas CXxemMa HaJeXxHOCTU U AepeBO
HeucnpaBHOCTEN. Ha npakTuke Hanbonee 4acTo NPUMEHSIOT aHanW3 Aepesa HeWcnpaBHOCTENW. [epeBo He-
MCNPaBHOCTEN COCTOUT M3 Tpex 4acteil. [naBHas 4acTb npeactaenseT cobon rnaBHoe COObITME, KOTOpoe
COOTBETCTBYET OTKa3y OCHOBHOM (PYHKLMKN CUCTEMBI UM HEBLIMOSTHEHWIO OCHOBHOW 3a4a4u (BepLlimMHa gepesa
COObITUIN) B CLIEHap1KU 0NacHoro cobbiTus. CpeaHas YacTb COCTOUT U3 MPOMEXYTOUHbIX COOLITUI (Hemcnpas-
HOCTel), KoTopble (BCe BMECTE) NPUBOAAT K IMaBHOMY COObITUIO. B3anMoCBA3b 9TUX COOLITUI C CODLITUAMM,
OTOOPaXXEHHbLIMU BbILLE, U [MABHbLIM (OCHOBHbIM) COObLITUEM, OTOBPAXKEHHBLIM B OCHOBAHWUU AEpeBa, MOXET
ObITb OMUCAHA C NOMOLLBIO NOrMYecknx onepauuii. MoxeT CyLlecTBOBaTb HECKOMbLKO CIOEB NPOMEXYTOUHbIX
CcOoBbITUI ANA ONMCaHNA rMaBHOro cobbiTua. Peanm3aauynito OCHOBHOMO COObITUS BbI3bIBAET, B KOHEYHOM CYETE,
peanu3auusi HeCKOSbKMX BaXKHbIX NPOMEXKYTOYHbIX COObITUI B COOTBETCTBUU C NOTMYECKON CXEMOW JepeBa
HeucnpaBHOCTU. [lepeBbsa HEMCNPABHOCTEN CrieayeT CornacoBarb CO CLEeHapUsMM ONacHoOro cobbITUsA 1 ynpo-
CTUTb (NyTEM UCMONb30BaHMA ByneBbix METOAOB) ANA ONpeaeneHnsa KONMYECTBEHHOW OLIEHKN pucka.

B 3agauvy 5 BKMOYAlOT CreayroLwme 4enCTBUS:

a) AN KaXkgoro OCHOBHOTO COOLITUSA WU BEPLUMHbI AepeBa COObITUI MAEHTUMDULUPYIOT U PErNCTpu-
PYIOT COOTBETCTBYIOLLME UCXOAHbIE COOLITUS U Npeablaywme cobbITUa B CLUEHapuM OnacHoro cobbitua. 3tn
COObITMA NOMOraloT ONPeAeEnuUTL HaYanbHbIE U MOTPaHUYHbIE YCIOBUS, HEOOX0AUMbIE ANSA BbISBNEHUS COOT-

1) ESD — event sequence diagram.
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BETCTBYIOLLETO OTKa3a (Mnu paboTocnoCcoGHOro COCTOAHUS). [JONONMHUTENBHO HEOOX0ANMO 3apErncTpupoBaTh
KPUTEPUK YCNELLHOTO (PYHKLIMOHMPOBaHUA (ONpedeneHHble B 3aaaqe 2) ANsi OCHOBHbIX UMK MMaBHbIX COBbITUI;

b) AnA KaXxgoro OCHOBHOMO COOLITUA UKW BEPLUMHBLI AepeBa cobbITMi paspabatbiBaloT MOAENbL OTKa3sa,
Kak KOMOMHAaLMIO NOrMYECKMX onepaLmii ¢ NPOMEXYTOHHbLIMW OTKa3aMu, KOTOPbIE MOTYT MPUBECTU K BEPLUMHE
aepea coObITHiA. B 3aBMCMMOCTU OT DYHKUMIA MM OCOBEHHOCTEN CMOAENMPOBAHHOW CUCTEMbI MOXET ObITh
onpeaeneHo HECKONbLKO CNOEB NPOMEXYTOYHbIX CODbITUN;

C) MAEHTUMKALMIO OCHOBHLIX COBLITUI (HEMCMPABHOCTEN MU OTKA30B), a Takke Kputepum paboTocno-
COBHOro COCTOSIHWA ANSA HAYanbHbIX U MOTPAHUYHBIX YCINOBUIA, CBA3AHHBIX C BEPLUMHON AepeBa COObITUN;

d) ycTtaHOBneHWe B3aMMOCBA3U MOAENEN AepeBa HEUCNPABHOCTEN ANst OCHOBHOMO COOLITUSA UnU Bep-
LUMHbI AepeBa cobbITUI C COOTBETCTBYIOLLEN YaCTbIO MOAENN AepeBa COObITUIA.

6.3.7 3apava 6. KonuvyectBeHHas oLeHKa pucka

KonnyectBeHHas oueHka pucka cBsisaHa C NPOLEeCCOM ONpeaeneHns OLUEHKU YacToTbl peanu3auum co-
ObITUA U BENMUYMHBLI NOCNEACTBUI HEeXenaTenbHbIX KOHEYHbIX COCTOSHWUI ANA CLEeHapueB ONacHOro cobbITus.
YacToTy peanu3aumm Kaxaoro KOHEYHOr0 COCTOSIHUSA BbIYUCASAIOT, UCNONb3YS AePEeBO HEUCMPABHOCTEN B BUAE
JI0TMYECKOr0 NPOU3BEAEHUS YACTOThl UCXOAHOTO CODOLITUS HA YCIOBHbIE BEPOATHOCTU KaXZOro OCHOBHOIO
CcoObITMA NO BCEN MNOCNEA0BATENBHOCTU COObLITUI OT MCXOAHOTO COBLITUA A0 KOHEYHOrO cocTosHMA. Moaenu
OTKa30B (AepeBO HEUCNPABHOCTEN) ANSi OCHOBHbLIX COBLITUI 06ecneunBatoT Nnornyeckne KOMOMHaLmMm OCHOB-
HbIX COBObITUI, HEOBX0AMMblE ANSA ONpeaeneHns KONMYECTBEHHONW OLLEHKM pucKa OCHOBHbIX COObITHMI (Yepes
B3aMMOCBA3N COObITUI). BennunHbl HexenaTtenbHbIX KOHEYHbIX COCTOAHMIA (NOCNeACTBUI) AnNA nocneaosa-
TenbHOCTEel ONacHbIX COOLITUI 0OLIYHO OLEHMBAIOT C MOMOLLBIO AETEPMUHUPOBAHHBIX BbIYUCIIEHUI, C YYETOM
(PM3NYECKoN peakumm OLLEHMBAEMON CUCTEMbI U 0COBEHHOCTEN PYHKLMOHUPOBAHMA NAEHTUMPULMPOBAHHbIX
cucTeM U nocneacTeun. [lanee Bce nocnegoBaTenbHOCTU C O4MHAKOBLIMUA KOHEYHBIMU COCTOSAHUAMU TPYNMNu-
PYIOT, @ UX BEPOATHOCTU NOTUYECKM CYMMUPYIOT B BEPOATHOCTb KOHEYHOTO COCTOSTHUSI.

B 3apgauy 6 BkniovaloT cneayowme 4enCTBUS:

a) npuMmeHeHne byneson anrebpbl K NOCNEA0BaTENbHOCTU COOLITUI (AePEBO COOLITMI) U MOAENAM OT-
Ka30B (4epeBO HEUCNPaABHOCTEN) ANA KAXA0r0 UCXOAHOr0 cOBbITUS. STOT METOA NO3BONSAET MONy4YMTh Habop
OCHOBHbIX COObITUI (MUHUMATbHbLIA HAOOP BbIPE30K COBLITUI), KOTOPbLIE MPU X peanusauun NPUBOAAT K He-
KenaTenbHbIM KOHEYHbIM COCTOSHUAM. OTU MUHUMAaIbHbIE HABOPbI BbIPE30K COOLITUI NPeACTaBNAT onac-
Hbl€ MOCNEeACTBUS AJ1S1 OCHOBHbIX COObITUN;

b) onpeaeneHue OUEHKM YacTOTbl peanu3aumn Kaxaoro MMHUMAansHOro Habopa BblIPE30K C MOMOLLbLIO
NOrM4YecKOn KOMOMHALUKM 4acTOTbl UCXOAHLIX COOLITUI U BEPOSATHOCTEN OTKA30B AN COOTBETCTBYHOLLMX
OCHOBHbIX COObITUN. OBLIYHO UCTOYHUKOM AAHHBLIX O BEPOATHOCTSIX OTKA30B ABMNSETCA nNpeablayLyas uHdop-
Mauus O AaHHOW cucteme (pesynbratbl M3MEPEHWUIA UnKu HabnaeHWn B X04e UCMLITAHUI, 9KCMEPUMEHTOB
UM UCCNEeA0BaHNNM), JaHHbIE O APYIMX CUCTEMAX UMK NpoekTax (T. €. IkCTpanonAuMa u3 ooux 6a3 faHHbIX,
aHanormMyHbIX AaHHbIX UK PU3NYECKUX MOAENSIX) U IKCMepTHas oueHKa (T. €. OLeHKa BePOSATHOCTEN TeXHUYe-
CKMMM CcrieumanmcTamm B uccneayembix oonacrax);

C) onpegeneHne Tuna v BENUYUHbI NOCNEACTBUN;

d) rpynnupoBka nocnegoBaTenibHOCTEeN ¢ OAMHAKOBbLIMA KOHEYHbIMU COCTOSAHUAMU U NOTUHECKOE CyM-
MUPOBaHUE UX BEPOATHOCTEN AN OnpeaerneHns OLEHKU MOMHOW BEPOATHOCTU peanu3auun Kaaoro npea-
CTaBUTENBLHOTO KOHEYHOTO COCTOSIHUS.

6.3.8 3apava 7. AHanu3 HeonpeaeneHHOCTU

OpHoli u3 uenei meroga PRA gaBnsietca pa3paboTka afekBaTHbIX MOAENEN, yUUThIBAKOLIMX Heonpeae-
NEHHOCTb peanuaauum cobbiTuii. [M103TOMY BEPOATHOCTHAA MOAENb PUCKa ABNAETCH yA0OHON MOAEnbIO aHa-
nn3a HeonpeaeneHHoCTU. HeobxoaAMMO NOHMMATL, YTO aHANKU3 HEONPEAENEHHOCTU SIBMAETCA IMAaBHOM YaCTbIo
BEPOSATHOCTHOI MOAENU pucka n obecneunBaeT OCHOBY ANsi HAANEXALLEro NPUMEHEHUS pe3ynsTaToB MeToaa
PRA npu npuHATMKM peLueHnin B obnactn meHegxmeHTa pucka. Obbl4HO BEIGOPOM cnocoba KONnM4eCTBEHHOTO
onpeaeneHnsa u NpeacTaBneHns HeonpeaeneHHOCTU, COOTBETCTBYIOLLEN BXOAHbIM AAHHLIM, MOAENAM U CTe-
NEHU HE3HAHUSA, KOTOPbLIN AenaeT pe3ynsTaTbl OLEHKM PUCKA MOHATHLIMU U YAOOHBIMU ANA NUL, NPUHUMALO-
LUX peLLeHne, 3aHumMmatoTca aHanutukm metoga PRA. Bce BbiBOAbI MeToaa PRA aomkHbl OblTb 4OBEAEHBI 40
nnL, MPUHUMAIOLLMX PeLUEeHNE, BKIOYasA OLEHKY COBOKYMHOW HEONPEeAEeneHHOCTU U BbISIBNEHUe UCTOYHUKOB
HeonpeaeneHHOCTU, KPUTUYECKU BaXHbIX ANA pe3ynsratos. [nsa npoeeAeHus aHanusa HeonpeaeneHHoOCTU
00bIYHO NPUMEHSIIOT METOALI MoAenupoBaHus MoHTe-Kapno.

B 3agauy 7 BKNOYAlOT cnegyowme AencTeus:

a) OLLEHKY HeonpeaeneHHOCTU AaHHbLIX NPU OLEHKE YaCTOoThl peanusaummn Kaxaoro MMHUMarnbHoro Habo-
pa Bbipe3ok cobbiTuii. Mpn aToM Heobxoaumo paspaboTarb COOTBETCTBYIOLUME pacnpegeneHmsa n/unum npea-
CTaBMNEHUS HEONPEAENEeHHOCTU ANsi OCHOBHbLIX COOLITUI B MUHUMAaNbHbIX HABOpax BbIPE30K COObITUI;
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b) nornyeckyto komMGuHaLMO pacnpengeneHuss HeonpeaeneHHOCTU UCXOAHOTo cobbITUA C pacnpeaene-
HUAMK HEONnpeaeneHHOCTU BEPOATHOCTEN 0TKa30B, COOTBETCTBYIOLLMX OCHOBHbLIM COObLITMAM. CyLlecTByoLwwue
METOAbI N0AOBOHbIX BbIMMCIIEHWI BKIIOYAIOT aHanUTUYeCcKue Metoanl n metoa moaenuposanusa Monte-Kapno;

C) onpeaeneHne HeonpeaeneHHOCTU, COOTBETCTBYIOWEN NapaMeTpaM HeXenarerbHbIX KOHEYHbIX CO-
CTOsAHMI (NOCNeacTBMi);

d) onpeaeneHne Bknaga HeonpeaeneHHOCTU OTAENbHbLIX OCHOBHbLIX CODLITUI B HEONPEAENEHHOCTL 00-
LLUMX pe3ynLTaTos;

€) perucTpaumio NoMy4YeHHbIX Pe3ynsraTtoB ¢ rpaHuLamn UX HeonpeaeneHHOCTH, BKIoYash UCTOUHUKU
HeonpeaeneHHOCTU, KPUTUYECKN BAXKHbIE ANSA PEe3ynbTaToB.

6.3.9 3apava 8. AHanU3 YyBCTBUTENbLHOCTU

AHanua YyBCTBMTENLHOCTM — 3TO TUM aHanNM3a HeonpeaeneHHOCTH, HanpPaBNEeHHbIN Ha OLEHKY BITUAHUSA
Ha pe3ynbTaTbl U3MEHEHUIA (BCNeaACTBUE HEONPEAENEHHOCTU B NPEANONOXEHUSX) NPU MOAENUPOBaHUM (DU3N-
YeCKUX NnapameTpoB U OCHOBHbLIX OMACHbLIX COOLITUIA. [laHHOE nccneaoBaHnWe YacTo BbIMOMHAIOT B MeToae PRA
AnNS BbIABMEHWA UCXO4HbIX PaKTOPOB UIKU 3NEMEHTOB, N3MEHEHUA KOTOPbIX BbI3bIBAIOT HAUOOSbLUME U3MEHE-
HWA KOHEYHOW OLIEHKM pucka. AHanmu3 YyBCTBUTENMbHOCTU TakKe UCNONb3YIOT ANS OLEHKU YyBCTBUTENbLHOCTH
pe3ynstatoB PRA B 3aBUCMMOCTU OT MCKAXXEHUS OCHOBHBIX COOLITUMN.

B 3agady 8 BkntoyaloT criegyiowme AeCTBus:

a) COoCTaBfeHNe nepevHs NPeanonoXeHUn, OTHOCALLMXCA K OCHOBHON 3aaade CUCTEMbI, €€ KOHCTPYK-
LMK, Kputepusm paboTocnocoBGHOro COCTOAHUS KOMMNOHEHTOB, MOAENUPOBAHMIO U (PU3MYECKUM napameTpam
OCHOBHOM 3aaa4u cuctembl. Kpome Toro, OrmkHbl ObiTb AEHTUDULUMPOBAHLI CTPYKTYPbI, CUCTEMbI U KOMMO-
HEHTbI, OTHOCALUMECH K €ANHUYHBIM HEONAronpPUATHLIM NOCNEACTBUAM (MUHUMAaNbHLIE HAOOPbI BbIPE30OK CO-
ObITWIA) C 0OLLMM CBOMCTBOM 3aBUCUMOCTM OT 3aBMCUMbIX OTKA30B;

b) cucrtemaTuyeckoe unn He3aBUCMMOE U3MEHEHWUEe KPUTEPUEB YCNELLHOMO BbINOMHEHNSA OCHOBHOWN 3a-
Aauu, napameTpoB PYHKLMOHUPOBAHUA U MOAENEN, U U3MEHEHME MOAENen U AaHHbIX meToga PRA nytem
BHECEHWUS M3MEHEHMII B NOCNEA0BaTENbHOCTL COOLITUI (AepeBO COOLITUI) U MOAENN OTKA30B (AepeBO HEUC-
npasHocTen). MoOBTOPHOE BbINOSIHEHME NMONHOM MoAaenu PRA Ana uaMeHeHus nocneacTBuUin ONACHbIX COObI-
TUIA, PaHXMPOBaHUS U KONMMYECTBEHHOW OLIEHKW PUCKA;

C) kKOMBMHALMA 3aBUCUMBIX CTPYKTYP, CUCTEM U KOMMNOHEHTOB, BXOAALUMX B MUHUMATBHbIA HAGOP Bbl-
pe3ok COobbITUII B OA4HO OCHOBHOE COBbITME U NpuCBaMBaHMe eMmy Haubonee BLICOKOW BEPOSITHOCTU Cpeau
00bEeAMHEHHDbIX COObLITUI. [POBEaeHNE NOBTOPHON HE3aBUCMMOM OLIEHKM 00Len mogenu PRA ansa usmeHe-
HUWIA, KOTOpPbIE NOSBUMUCH B NOCNEA0BATENbHOCTAX OMACHBIX COOLITUI, PAHXXMPOBAHWUU U PE3yNbTaTax Konuye-
CTBEHHOI1 OL|EHKW puUCKa Ansi MUHMMAanNbHOTO Habopa BbIPe30K COBLITHIA.

6.3.10 3apava 9. PaHxupoBaHue

B HekoTOpbIX cnyyasx npuMmeHeHns PRA MOryT ObiTb MCMOMNb30BaHbl CneuuanbHble METOAbl UAEHTU-
dmKaLMm JOMUHUPYIOLLMX BKIAA0B B PUCK B MOCNEA0BATENLHOCTAX UMK CLIEHAPUSAX ONACHbIX COObLITUI. PaH-
XXMPOBaHME 3TUX AOMUHUPYIOLIMX BKNAA0B B nopsake yObiBaHUs OT Haubonee BaXkHbIX K HAUMEHEE BaXKHbIM
Ha3blBaIOT PaHXMPOBaAHMEM MO 3HAYMMOCTU. [poUEeCcC paHXXMPOBaHUSI OOLIYHO BbIMOSHAIOT C NPUMEHEHUEM
nocneaoBaTenbHOCTM COObITUI (gepeBa cOObLITMI) U MoAenen OTKasoB (aepeBa HeucnpaBHocTen). Cyuwe-
CTBYET HECKOSIbKO KOJNIMYECTBEHHbLIX MEP 3HAYUMOCTH, KOTOpble OObIMHO MOMOraloT onpeAenuTb U3MEHEHUA
KONMYECTBEHHON OLEHKM pUCKA (BEPOSITHOCTM), BbI3BAHHbIE U3MEHEHMEM BEPOSTHOCTU OCHOBHOMO COOLITUA
Unu U3MEeHeHneM BKkrnaga OCHOBHOFO COObLITUS B COBOKYMHbIN puck. MpuMepamu OLeHKU 3HAYUMOCTU COOLITUN
asnsAwTca Metoasl daccena- Becena (F-V)1), s3naunmoctu cHwkenusi pucka (RRW)2), 3Ha4MmMocTn aoctime-
Hua pucka (RAW)3) n Bupnbayma?).

B 3agauy 9 BknoyaloT criegyowme AeCTBuA:

a) naeHTuuKaLuo OCHOBHbIX BKNaa0B B PUCK;

b) oueHky Ha ocHOBE MOAEnW COBOKYMHOMO pUCKa AN HECKOMbKUX 3HAYEHUN 3HAYUMOCTU U paHXIUpoBa-
HWe OTAEeNbHbIX CLEHapPUEB ONACHOr0 COObLITUS U OCHOBHBIX COOLITUH;

C) onpeaerneHue BKNagoB B COBOKYMHbIA PUCK U HEONpeAEeneHHOCTU ANs STUX NocneaoBaTenbHOCTEN
OMacHbIX 1 OCHOBHbIX COObITUIA.

) Fussell-Vesely (F-V).
2) Risk reduction worth (RRW).
3) Risk achievement worth (RAW).
4) Birnbaum.
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6.3.11 3apmaua 10. AHanu3 gaHHbIX

AHanu3 gaHHbIX ABNSAETCA NpoLeccom cbopa u aHanmsa MHOPMAaLUM 1 AaHHbIX, OTHOCALLUMXCA K pas-
NUYHBIM MapamMeTpam UCXOAHOT0 COBLITUA U OCHOBHbLIX CODBITUIA, CMONb3yeMbIX B Moaensix PRA. 3Tu napa-
MeTpbl 00bIMHO 00beAUHAIOT B 6a3y AAHHbLIX U UCMONb3YIOT AN pacyeTa BEPOATHOCTEN U UHTEHCUBHOCTEI OT-
Ka30B KOHCTPYKLUIA, CUCTEM U UX KOMMNOHEHTOB, YaCTOT UCXOAHbLIX COOLITUI, BEPOATHOCTEN HEBNaronpuATHLIX
BO3AENCTBUI YenoBeyeckoro dakropa u aktopoB oOLLMX NPUYKUH OTKA30B. B cny4yasix, korga OTCYTCTBYIOT
CTaTMCTUYECKM CYLLECTBEHHbIE AaHHbIe ANSA OUeHKkM napameTpoB PRA, He06Xx0aUMO NPUMEHSITb METOAbI 3KC-
MEePTHbIX PELUEHNI U BbLIBOAOB. HakonneHne n aHanu3a AaHHbIX CeAyeT BbIMOSHATL NapannenbHo CO BCEMU
BblLLIeNepeYncrieHHbIMN 3Tanamu metoga PRA

B 3apauvy 10 BknoyaroT cnegyiowme AenCTBuS:

a) nAEHTMUKaUMIO AaHHBIX 00 UCXOAHBIX COOBLITUAX U OCHOBHbIX COOLITUAX, HEOBXOAUMbBIX ANA MoAe-
n PRA;

b) c6op aocrosepHoOi uHOpPMaLUM 0 COBBLITUSAX HA OCHOBE OOLEKTUBHbLIX AaHHLIX (pe3ynbraTax name-
peHui Ny HabngEeHUI B NPOLECCE UCMLITAHUIA W/UMK 3KCNEPUMEHTOB), OTHOCUTENbLHO OO BEKTUBHbIX AAHHbLIX
(akcTpanonauumM Ha OCHOBE OBLLMX AaHHBIX, AaHHbIX AN51 AHANOMMYHbIX 0OBbEKTOB UMK PU3NYECKMX MOAEenen)
U CyOBbEKTUBHbIX AAHHbIX (9KCMEPTHLIX OLEHOKM CNeumanncToB B nccrneagyembix 06nacrsx);

C) OLIEHKa BEPOATHOCTEN COObITUI C UCNONBL30OBAHWEM CTaTUCTUYECKUX METOAOB M BKNAA0B B Heonpeae-
NEHHOCTb;

d) paspabotka 6a3bl AaHHbIX PRA, coaepxaluei cobpaHHy0 MHOPMAaLMIO U faHHbIE, OLIEHKU napame-
TPOB M BEPOATHOCTEN U COOTBETCTBYIOLLYIO HEONPEAENEeHHOCTb.

7 dKkcnepTusa

7.1 O6wWwune nonoxeHusa

[nsa nobiweHns kavectsa PRA He06X04MMO NPOBECTU BHYTPEHHIOK U BHELLHIO 3KCNEPTU3Y. ITH IKC-
nepTu3bl HanpasneHbl 0ObIMHO HA OLIEHKY COOTBETCTBUS NPUMEHUMOCTU METOAOB, MHAOPMAaLUK, ee UCTOY-
HWKOB, BbIBOAOB U NPEANOMOXEHUN, a TAK e UX NPUMEHEHUS K CCTIeAYyEMON 3aaa4e U JOCTUXKEHNUSA NOCTaB-
TNIEHHON uenu.

Lleneto akcnepTusbl ABMNAETCA NPOBEPKA aAEKBAaTHOCTU NPUMEHEHUSI METOAOB U TOYHOCTU aHanuTu4e-
CKMX pe3ynbraToB. JkCnNepTusy cneayetr NPoBOAUTL ANst Bcex MeToaoB PRA.

7.2 BHYTpPEeHHAA 3KCnepTusa

BHYTPEHHI010 3KCNEPTU3Y OLIEHKW NPOBOAAT UNEHbl rpynnbl 00ecneyeHus MOBTOPHON NPOBEPKN KaXKa 0N
HOBOW (M3MEHEHHON) Moaenu U pesynbrata. Takas akcnepTusa 0ObIMHO BKIIOYAET NPOBEPKY U 0OCYKaAEHue
NPUMEHEHHBLIX MOAENEN N NONYYEHHbIX PE3YNLTATOB C Hambonee OCBEOMIIEHHLIM NEPCOHANOM B o6nactu
ncecneayeMbiX CUCTEM, BKMIOYAsA 3aHATLIX B NPOM3BOACTBE ONEPATOPOB M CMELMAnUCTOB, 3aHUMAIOLMXCA
NPOEKTUPOBaAHUEM.

7.3 BHewHAA 3kcnepTusa

BHeLwLHI010 9KCNePTU3Y BbINOMHAIOT HE3aBUCUMbIE CNIELMANUCTDI, T. €. HE Y4aCTBYIOLIME B UCCNEAOBAHUN
M He 3aMHTepPeCcoBaHHbIE B €ro pedynbsratax. 3TU CneuuanucTbl JOIDKHbI UMETL Gonee BbICOKYIO KBanuduka-
Um0, N0 BO3MOXHOCTU HE MEHee YeM NepcoHar, BbINOMHABLLUUIA uccnegosaHue. O6nactb cneumanusaumm
3KCNEepPTOB [I0IDKHA 0XBATbIBATbL BECH AWMANA30H AUCLIMIIIMH, HEOOX0AUMBIX ANA NPOBEAEHUA SKCNEPTU3bI UC-
cneayemon obnacTu.

Heobxoaumo paccmoTpeTb NpoBeaeHne o0LLEei 3KCNepTU3bl. SKCNEPTU3Y HAYMHAIOT BMECTE C HA4asnoMm
npoueaypbl OLEHKA U NPOAOMKAIOT NapannensHo ¢ pa3paboTKoW NPoekTa, Npu 3TOM HeoBGXoauMbI YacTble,
nepuoaAnYHbIE KOHTaKTbl M B3AUMOAEWCTBUA 9KCMEPTOB C KOMaHAoi PRA. Takon aHanu3 npoBoaAT ANAa uaeH-
TudhmkaLmm 3agay n paspaboTku pekoMeHAaLMIE OTHOCUTENBLHO NpeaynpeXxaaloLmx 4eWCTBUI Ha PaHHUX 3Ta-
nax PRA, He A0oxu1Aaaack NONHOrO 3aBepLUeHus akcnepTusbl, koraa PRA daktuuecku 3aseplueH. Mpu takom
noaxofe CreneHb He3aBUCMMOCTM IKCMEPTHbLIX OLIEHOK HECKONbKO CHMKAETCS, 0AHAKO NOBbLILLAETCA KA4eCTBO
BbINONHEHUs npouecca PRA ¢ nepBoro pasa, Yro No3BOMnseT CIKOHOMUTL BPEMSA U PECYPChI NPU KOPPEKTUPOB-
Ke 3a4ay No 3aBepLUeHUU NpoekTa.
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8 OTtueT 0 BEPOATHOCTHOM OouUeHKe pucka. TpeboBaHUs K AaHHbIM

B Tabnuue 1 ycraHoBneHbl TpebOBaHUA K COAEPXKAHUIO OTYETA O BEPOSATHOCTHOW OLeHKe pucka. OT4eT
06 oueHKe pucka HapyLleHusA 6e30MacHOCTU MOXET ObiTb 0ObeANHEH C COOTBETCTBYIOLLMM OTYETOM 00 aHa-

INM3e OnacHoOCTEN.

Tabnuya 1 — CopepxaHue oT4eTa 0 BEPOATHOCTHON OLEHKe puUcka

HaumeHoBaHuWe pasgena

CogepxaHue pasgena

TUTYNbHBIA UCT

TUTYNBHBLIA NUCT BOMXKEH BKtoYaTL:
- HaMeHoBaHWe [ OKYMEHTa;

- HOMep [OKYMeHTa W faTy BblMycKa,
- ®NO aBTOPOB UNKU COABTOPOB;

- MOATNCK OTBETCTBEHHbLIX NALY.

3anucu o6 M3aMeHeHUM fo-
KyMeHTa

Banucu 06 MsMeHeHUn JOoKyMeHTa JOMKHbl OblTb COCTaBNeHbl B COOTBETCTBUM C
TpeboBaHUSAMM K yNpaBneHnto KoHdUrypaumein npoekta

CogepxaHue

HaumeHoBaHWe pasgenoB oT4ETa

BeegeHue/obnacts npume-
HeHus/aHHoTauusA

OTOT pasgen fonxeH obecneunTb KpaTkoe BBEAEHUE K OTUETY, onucaHue ero o6-
NacTy NpUMeHeHUs 1 0630p OCHOBHEIX PE3YNETaTOB

HopmaTuBHbIe CCbINKU

Pasgen fornxeH cofjepxaTb nepeyHeHb BCEX HOPMaTUBHBLIX U CCbINMOYHbLIX 4 OKYMEH-
TOB, NPUMEHEHHbIX B OTHETE

TepMuWHbI, onpeAeneHnsa u
CoKpalLleHus

[omkHbl BbITe NpUBEAEHbI TEPMUHEI, ONpefeneHust U cokpalleHus. Ecnu oHun oT-
HOCSITCS HE TONBKO K OTYETY, TO OHU MOTYT ObITb NPUMEHEHBI 1 B APYIUX JOKYMEHTaX

O6nacTb NpUMeHeHUs,
OCHOBHas 3agava 1 cuctema

B pasgene gomxHel 6biTb onucaHsl 06nacTb NPMMEHEHWUs!, OCHOBHas 3afaya M
cucteMa(bl) UNK ee YacTb, BKIOYEHHas B aHanus

TpeboBaHus

B pasgene LomxHO 6bITh NpuBeseHO onucaHue TpeboBaHWi K uccreyeMoli cu-
CTEeME 1 BBIMOMHEHUIO OLEHKN, BKNIOYas 3Ha4MMOCTb NOCAEACTBUIA U paHXUpoBaHue
BEPOSATHOCTEN clieHapueB

MpeanonoxeHus

B pasaene A0mKHO 6biTb NpMBEAEHO ONUCaHWe BCEX NPEeANONOXeHWA, cAenaHHbIX
MPY BLINOMHEHUM OLIEHKM, BKIoYas, Npu HEOGXOAMMOCTH, BCE OrpaHUYeHUs Ha Bbl-
MOMHEHNE OLISHKM (Hanpumep, Npu pacCMOTPEHUMN He BCEX BLINOMHEHHbIX 3a4au)

OnucaHue CTPYKTypel W
PYHKLUMIA cUcTeMbl

B pasgene gormkHo 6bITh NpMBEAEHO ONUCaHME CUCTEM U UX PyHKLUI B AeTansx,
JOCTaTOMHBIX AN MOAENUPOBAHUA U NOMYYEHUS HEOBXOAUMBIX PE3yNbTaToB OLEHKU

OnucaHne MeToAoB, Moae-
neii N aHanuTU4ecKUx MeTo-
aoB

B pasaene A0OMKHO 6bITk NPUBEAEHO ONUCaHWe METOA0B U Mogeneil, ucnonbaye-
MbIX MpY BLIMOSIHEHNN aHanm3a, BKIOYas, ecrim MPUMEHNMO, aHanMTUYeckne MeTo-
Ibl OLIeHKU peaKLMn CUCTEM U KOTNIMYECTBEHHOM OLIeHKM NoCneacTBui

AHanuns aaHHbIX

B pasaene AOMKHO ObITb NMpUBEAEHO ONUCaHWe AaHHbLIX, METOAOB COKpalleHUs
JaHHbIX U MoZieneil HeonpeAENEHHOCTHU, UCTONb3YeMbIX NpU OLEHKe

PestoMe pesynsTaToB U pe-
KoMeHaaLunm

B paspene AoMmKHb GbITb NpUBEfEHbl pe3ynbTaThl OLeHKW U peKoMeHAauuu no
pesynsrataM Ux aHanusa
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Mpunoxexnue JA
(cnpaBouHoe)

CBeZeHus 0 COOTBETCTBMM CChISTIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB
CCbINIOYHbIM HaUMOHaNbHbIM cTaHaapTam Poccuiickoi deaepauumn
(v AEACTBYIOWMUM B 3TOM KAaYECTBE MEXIroCyaapCTBeHHbIM CTaHAApPTaMm)

Tabnunya OA1

OBo3Ha4YeHNe CCbITOYHOro CTeneHb O003HavyeHNe N HaUMeHoBaHWe COOTBETCTBYHLLEro HaunoHanbHoOro
MeXAyHapo4Horo ctaHgaprta COOTBETCTBUA CTaHAapTa
NCO 17666:2003 IDT FOCT P UCO 17666—2006 MeHeaxmeHT pucka. KocMuyeckue cu-
cTeMbl

MpumedyaHune — B HacToALei Tabnuue cnonb3oBaHbl CriefyioLmne yernoBHble 0603Ha4eHUA CTENEHN COOT-
BETCTBUS CTaHAapTOB:
IDT — naeHTUYHbLIe cTaHdapThl.
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Buonuorpadusn

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

ECS8S-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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YK 658:562.014:006.354 OKC 13.180 365

KntoueBsble CrnoBa: puUCK, MEHEIDKMEHT PUCKA, METOAbl MEHEAXKMEHTA PUCKA, OLIEHKA PUCKa, METOA bl OLEHKM
pucka, aHanus onacHOCTEN, aHanM3 CLIEHAPUEB.
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