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Mpeaucnosue

Llenu u npuHuunel ctaHgaptusauun B Poccuiicko Peaepaumm ycrtaHoBneHsl ®eaeparnbHbiM 3aKOHOM
oT 27 nekabpsi 2002 r. Ne 184-93 «O TEXHUYECKOM PErynupoOBaHUNy, a NpaBurna NPUMEHEHNS HaUMOHAaNbHbIX
ctaHgaptoB Poccuiickonn depepaumm — MNOCT P 1.0 — 2004 «CtaHgaptusauuna B Poccuiickon ®egepauun.
OCHOBHbIE NONOXEHUSA»

CBepgeHus 0 cTaHaapTe

1 NOAIrOTOBNEH ABTOHOMHOW HEKOMMEPYECKON opraHusauuen «Hay4dHo-uccnenoBaTenbCKuii LEHTP
KOHTPONS M ANArHOCTUKK TEXHUYecKkux cuctemy (AHO «HML KO») Ha ocHOBE COBCTBEHHOrO ayTEHTUYHOTIO Nepe-
BOAA Ha PYCCKUM A3bIK MEXKAYHAPOAHOIO CTaHAAPTa, YKA3aHHOTO B NyHKTE 4

2 BHECEH TexHu4eckum KomuTeToM No ctaHaaptusauun TK 10 «kMeHeaxmeHT pucka»

3 Yreepxaen VI BBEJEH B JEMCTBUE Mpukasom deaepansHOro areHTCTea N0 TEXHUYECKOMY PErynmpo-
BaHuIo n MeTpornorum ot 1 gekabps 2011 r. Ne 680-ct

4 Hactodawmin ctTaHaapT ngeHTudeH mexxayHapoaHomy craHgapty MCO/MOBK 31010:2009 «MeHeaXMeHT
pucka. Metoabl oueHku puckay (ISO/IEC 31010:2009 «Risk management — Risk assessment techniques»).

HaumeHoBaHWe HacToALWEero cTaHaapTa U3MEHEHO OTHOCUTENBHO HAMMEHOBAHUS YKa3aHHOTO MEXAYHapoa-
HOro cTaHgaprta ansg npuseaeHus B cootsetcTeue ¢ F[OCT P 1.5—2004 (nogpasaen 3.5).

Mpn NPUMEHEHUM HACTOALLETO CTaHAAPTa PEKOMEHAYETCA UCMONb30BaTh BMECTO CChINTOYHbIX MEXAYHA-
POAHbIX CTAHAAPTOB COOTBETCTBYIOLLIME UM HALIMOHATbHbIE CTAHAAPTLI, CBEAEHNS O KOTOPLIX NPUBEAEHbBI B J0-
NONHUTENbHLIX NpunoXxeHnax A n Ob

5 BBEJEH BINEPBbIE

UHcbopmayus 06 uaMeHeHUsX K HacmosawemMy cmaHdapmy nybrukyemcs 6 exxe200Ho0 uzdasaemMom UHOp-
MayuoHHOM yKasamerne «HauyuoHarnbHble cmaHdapmbl», @ MeKcem U3MeHeHUl U rnonpasoK — 8 eXXeMecsa4HO
u3sdasaembix UHhOPMaUUOHHbIX yKa3amensax «HauuoHansHbie cmaHdapmeiy. B criydae nepecmompa (3aMeHbl)
Uy ommeHbl Hacmosuieao cmaHdapma coomeemcemaeyrouiee yeedomreHue bydem onybriuKoeaHo 8 exxemMecsy-
HO u3dasaeMoM UHOPMaUUOHHOM yKasamene «HauuoHanbHelie cmaHOapmbi». Coomeemcemeayrouias UHop-
mayus, yeeGomreHue U meKcmal pasMelaromces makxe 8 UHghopmMayUoHHON cucmeme oblueao rnons308aHuss —
Ha ochuyuanbHom calime @edeparibHO20 azeHmemea ro MexHUYECKoMy peaynuposaHUuro U Memposiozauu e cemu
UnmepHem

© CraHgaptuHdopm, 2012

Hacrosiwuii cTaHaapT He MOXKET GbITb NOMHOCTBIO UMM YAaCTUYHO BOCMIPOU3BEAEH, TUPAXKPOBAH U pacrpo-
CTpaHeH B ka4yecTse opuumansHOro nsgaHust 6es paspelueHust degepanbHOro areHTCTBa Mo TEXHUYECKOMY pery-
NUPOBAHUIO M METPOTIOMMK
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BBeaeHune

MpakTuyecku BCE OpraHmM3auum CTankuBatTcs ¢ HEOOXOAUMOCTLIO OLEHKM PUCKA AS1A CHUXKEHUSA KONUYe-
CTBA OMACHBIX COBLITUI U AOCTUXKEHUS NOCTABIEHHbIX LIENEN.

Llenu opranm3aumm MOryT 3aTparMBaTb PasfmMyHbl€ acnekTbl €€ 4eATENbHOCTU: OT CTpaTerum 4o Bbinycka
KOHKPETHOM NPOAYKLUMM, pa3paboTKu MPOLIECCOB M NPOEKTOB. Lienu MoryT ObITk OnpeAeneHsbl B COLMansHON, 9KO-
NOrNYECcKOn, TEXHONOTMYECKON, KOMMEPUYECKON, PUHAHCOBOW M SKOHOMUYECKOW 0BnacTax, a Takke B obnactu
penytauuu opraHusauuu, ee 6e3onacHOCTU U COLMANBLHOTO, KYNBTYPHOTO, NOMMTUYECKOrO BO3AENCTBUA Ha HaCce-
neHue.

Bcen gedarenbHOCTM opraHmM3aunn COOTBETCTBYET pUCK. MEeHea KMEHT pucka MOMOraeT B MPUHATUW PeLLEHUIA
B YCIIOBUSIX HEOMPEAENEHHOCTM M BO3MOXKHOCTU BO3SHUKHOBEHUS CODBLITUI Unn 0BCTOATENLCTB (NNAHOBLIX U He-
npeaBUAEHHbIX), BO3AENCTBYIOLUMX HA AOCTUXKEHUE LieNein opraHusaumu.

MeHe>KMEHT pucKa BKMOYAET MPUMEHEHUE NTOTMYECKMX U CUCTEMHbBIX METOA0B ATIS:

- obMeHa nHpopmaLlMen n KOHCYNbTaUuMin B 06NacTu pucka;

- YCTaHOBMNEHMS 00nacTu NPUMEHEHNS NPY UAEHTUdMKALUK, aHanKu3e, OLEHKe n 00paboTke pucka, COOTBET-
CTBYIOLLETO NIOOON AEATENBHOCTU, MPOLIECCY, (PYHKLMKU UK NPOAYKUNN;

- MOHMTOPUHIA Y aHanM3a pucka;

- perMcTpaLmmu NONy4YeHHbIX PE3YNLTaTOB U COCTABEHUSA OTYETHOCTH.

OueHKa pucka ABNAETCH YacTbio NPoLEecca MEHEeIPKMEHTA pyUCKa U NpeacTaBnseT co00i CTPYKTYpUMpPOBaH-
HbIl MPOLECC, B PAMKaxX KOTOPOro MAEHTUMULMPYIOT CNOCODLI AOCTMXKEHUS NOCTABMNEHHBIX LENEN, MPOBOAAT aHa-
n13 NocrneacTBUI U BEPOATHOCTU BO3SHUKHOBEHWS OMAaCHbIX CODLITUI ANA MPUHATUSA PELLEHUS O HEODXO0AMMOCTU
0bpaboTku pucka.

OueHKa pucka No3BONSeT OTBETUTL HA CNEAYIOLLUE OCHOBHLIE BOMNPOCHI:;

- Kakue cobbITUst MOTYT NPOM30WTU U UX NpUYMHA (MAEHTUPMKALMA ONACHbIX COBbITUR);

- KaKOBbI NOCNEACTBUSA 9TUX COOBLITUNR;

- KaKOBa BEPOATHOCTb UX BOSHUKHOBEHMS;

- Kakne (hakTopbl MOTYT COKPaTUTL HEBNAronpPUATHLIE MOCNEACTBUAS UMM YMEHBLUMTL BEPOSITHOCTb BO3HWKHO-
BEHWS OMACHBLIX CUTYaLMNA.

Kpome Toro, oLeHka pucka NOMOraeT OTBETUTL Ha BONPOC: ABMAETCH YPOBEHb PUCKA NPUEMAEMBIM, UK
TpebyeTca ero aanbHenwasa obpaboTtka? HactodAwmi cTaHAApPT OCHOBAH HA YCMNELLHO NPUMEHSIEMbIX METOAAX
OLIEHKM PUCKA W HE COAEPXKUT HOBbIX, HEANPOOMPOBAHHbIX MOHATUIA U METOA,0B.

HacTosawmn crangapt ABnAeTcs OCHOBOMNONAaraLwyMM CTaH4apToOM B 00MacTu MEHEAXKMEHTA pucka 1 npea-
Ha3Ha4eH AN NPeAnPUATUA Pa3nUYHbLIX OTPaCcen NPOMbILLNEHHOCT. HOpMaTUBHLIE AOKYMEHTbI, COAepKaLyme
METOAbI M KPUTEPUK OLLEHKU PUCKA AN KOHKPETHBIX OTPaCnen, AOMMKHbI COOTBETCTBOBAaTL TPEOOBaAHNAM HACTOS-
Lero ctaHgapra.
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HAUMWOHANBLHBLIN CTAHOAPTPOCCUMUCKON ®EQEPALUUMN

MeHemKMEHT pucKa
METOAbl OLUEHKN PUCKA

Risk management. Risk assessment methods

Hata BBegeHua 2012 — 12 — 01
1 ObnacTb NnpMmeHeHuns

Hacroswui ctangapt paspatortaH B gononHenue k MCO 31000 n cogepxut pekoMmeHaaumm no sbidopy u
NPUMEHEHUIO METOA0B OLIEHKM PUCKA.

OLeHKa pucka, BbINOMHEHHAs B COOTBETCTBMU C HACTOALLMM CTaHAAPTOM, MPUMEHUMA MPUW BLINOSIHEHUU
APYrMX 3NeMEeHTOB NPOLIECCa MEHEOXKMEHTA PUCKa.

B HacTosAWweM cTangapTte NnpeacTaBneHbl METOAbI OLEHKW PUCKA M AaHbl CChISIKU HA ApYyTMe MexayHapoa-
Hbl€ CTaHAapThl, B KOTOPbLIX Bonee nogpoOHO ONUCAHO NPUMEHEHNE KOHKPETHLIX METOAOB OLIEHKU PUCKA.

HacTroswmin ctTaHgapT He NpegHa3HadeH Ans Lenen oueHku COOTBETCTBUA U UCMONb30BAHMSA B Ka4eCTBe
o0ba3aTenbHbIX UNK J0roOBOPHbIX TPeBOBAHMIA.

CTangapT He COAEPKUT KOHKPETHLIX KPUTEPUEB AN NPUHATWSA PELLEHUS NO aHANKU3y PUCKa U yka3aHui no
NPUMEHEHUIO METOA0B aHaNU3a PUCKA B KOHKPETHOW CUTyaLMK.

HacToswwui ctangapT 4onyckaeT UCNonb30BaHUE APYTMX METOA0B OLIEHKU PUCKA C YYETOM UX MPUMEHUMO-
CTU B KOHKPETHOW CUTYaLMU.

MpwumMeyaHune— Hacroawuii cTaHgapT He cBA3aH ¢ acnektamu 6esonacHocTu. CTaHhapT ABNSETCA OCHOBO-
nonararolMM CcTaHAapTOM B obnacTv MeHelXMeHTa pucka, ntobble ccbinkn Ha 6e30MacHOCTb HOCAT CMPaBOMHbINA
xapaktep. [pu BBefieHun B aeiicTBue TpeboBaHuii 6e30NacHOCTM crefyeT PyKOBOACTBOBATLCA NONOXEHUsAMU PykoBog-
ctBa MICO/MOBK 51.

2 HopmatuBHbIe CCLIIKU

B HacToswemM cTrangapTe UCNosb30BaHbl HOPMATMBHbLIE CChISIKM HA CNeaytoLme CTaHaapThbl:

Pykosoacteo NCO 73:2009 MeHemxmeHT pucka. Crnoeapb. PykoBoasLUMe NPUHLKUNLI A58 UCNOSb30BaHUS
B ctaHgaptax (ISO Guide 73:2009, Risk management — Vocabulary — Guidelines for use in standards)

NCO/M3K 31000:2009 MeHemkmeHT pucka. ObLume npuHumnel U pykosoacteo (ISO 31000:2009, Risk
management — Principles and guidelines)

3 TepmuHbI 1 onpeneneHus

B HacTosLWLeM cTaHgapTe NPUMEHEHbI TEPMUHBLI U onpegeneHuns no Pykosoactey MCO/MOBK 73.

4 lMoHATME OLEHKN pUCKa

4.1 Llenn n npenmyiectea

OCHOBHO LIENbIO OLLEHKWN pUCKa SIBNSETCA NpeAcTaBneHne Ha OCHOBE 00 bEKTUBHbIX CBUAETENLCTB UHCOP-
Mauuu, HeoBX0AUMON ANS NPUHATUA 060CHOBAHHOIO PeLLIEHNUSI OTHOCUTENBHO CNOCcoboB 00paboTku pucka.

M3paHue opuumanbHoe
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OueHka pucka obecneumBaer:

- MOHUMAaHME NOTEHLMANbHbIX ONACHOCTEN U BO3AEWCTBUSA X NOCNEACTBUIN HA AOCTUXKEHUE YCTAHOBIEHHBIX
Lenei opraHm3auuu;

- NonyYeHue nHopmaumum, HeoBXo0aMMORN AN MPUHATUA PELUEHWI;

- MOHUMAaHUE ONAaCHOCTU U €€ UCTOYHMKOB;

- AeHTUDUKALUIO KMNOYEBLIX DAKTOPOB, POPMUPYIOLLMX PUCK, YA3BUMbIX MECT OPraHU3auun n ee CUCTEM;

- BO3MOXXHOCTb CPaBHEHUSI PUCKA C PUCKOM arnbTE€PHATMBHbIX OpraHu3auuin, TEXHONOMMI, METOA0B 1 NPO-
LieCCOB;

- 06meH MHopMaLmelt 0 pUCKe U HeEONPeAenNeHHOCTSX;

- UHHOPMALUIO, HEOBXOAMMYIO 4TS PAHXKUPOBAHUSA PUCKA;

- NpefoTBpaLLEHNE HOBbIX MHLUMAEHTOB HA OCHOBE WUCCNEAOBAHMA NOCNEACTBUIN NPOU3OLLIEALLINX MHLIN-
[EHTOB;

- BbIOOP cnoco6oB 06paboTku pUcka;

- COOTBETCTBUE NPABOBbLIM U 00513aTENbHbLIM TPEOOBAHNAM;

- MOny4YeHmne nHpopmaLum, HeobxoaMmMon A 000CHOBAHHOTO PELLEHWS O NPUHATUM PUCKA B COOTBETCTBUU
C YCTaAHOBIEHHLIMMW KPUTEPUAMMY;

- OLIEHKY PUCKa Ha BCEX CTAAUSAX KU3HEHHOTO LIMKNa NPOAYKUUN.

4.2 OueHKa puUCKa U CTPYKTYpPa MeHeMKMeHTa pUcKa

OueHka pucka, yCTaHOBMNEHHASA B HACTOALLEM CTaHAAapTe, COOTBETCTBYET CTPYKTYPE U NPOLECCY MEHE K-
MeHTa pucka, yctaHosneHHsim ACO 31000.

CTpyKTypa MEHEPKMEHTA PUCKa NpeaycMaTpUBaeT yCTAHOBMNEHNE NONUTUKM, MPOLIEAYPbI U OPraHn3aLmMOoH-
HbIX MEPONPUSATUIA, HANPAaBEHHbIX HA BHEAPEHUE MEHEIXKMEHTA PUCKA BO BCEX MOAPA3AENEHUSX OpraHu3aumm.

OpraHusauus 4ormkHa odULmManbHO CHopMynMPOBaTE NOSIMTUKY U CTPATENMIO B 0BNacTn MEHEIKMEHTA PUC-
Ka, a Takke NPUMEHATbL COOTBETCTBYHOLLME METOAbI OLIEHKM PUCKA.

OTBETCTBEHHLIE 38 OLIEHKY PUCKA AOJDKHBI 3HAT:

- 0bnacTb A4eATENbLHOCTM M LENU OpraHu3aumm;

- YPOBEHb MPUEMMEMOTO PUCKA U CNOCOBLI 00PaBOTKM HEMPUEMITEMOTO PUCKA;

- CNOCOBbI MHTErpaLUK NPOLIECCOB OLIEHKU PUCKA B MPOLECCHI MEHEIXKMEHTA OpraHm3aumum;

- METOZAbI OLIEHKU pUcKa U CnocoBbl MX MPUMEHEHUS B MPOLIECCE MEHEXKMEHTA PUCKA;

- CUCTEMY NOAOTYETHOCTU, pacnpeseneHnus OTBETCTBEHHOCTM U MOSTHOMOYMIA B 0ONacTH OLEHKM PUCKA;

- Tpebyemble N AOCTYMHbIE PECYPChI AN BLINOSHEHNSA OLIEHKN PUCKA;

- CNOCO0bI perncTpaLmMm U aHanu3a OLEHKM pUcka.

4.3 OueHKa pucka U npouecc MeHeKMeHTa pUcka

4.3.1 OO e NonoXeHna

OueHKa pucka ABfAETCA OCHOBHbIM 3fIEMEHTOM NPOLIECCA MEHEMXKMEHTA PUCKA, BKIHOYAIOLLIErO B COOTBET-
cteumn ¢ ICO 31000 cnepyowme anemeHThl:

- 06MEH MHpopmaLMen U KOHCYNLTALWK;

- YCTaHOBMeHUe 0bracTn NPUMEHEHNSA MEHEXKMEHTA PUCKA;

- OLIEHKY pucKa (BKIIOYaA MAEHTUMUKALMIO PUCKA, aHANN3 PUCKA Y CPABHUTENMBHYIO OLIEHKY PUCKA);

- 06paboTKy pucka;

- MOHUTOPMHT M aHanmM3 pucka.

ABnAACE OCHOBHbLIM 9NIEMEHTOM NPOLECCa MEHEIPKMEHTA PUCKA, AEATENLHOCTL NO OLIEHKE PUCKA AOIHKHA
ObITb MHTETPUPOBAHA B APYIME 3MEMEHTbI 3TOr0 Npouecca.

4.3.2 O6MeH nHgopmaumen U KOHCynsTaLum

Pe3ynbraTtMBHOCTb OLIEHKM PUCKA 3aBUCUT OT 3(P(PEKTUBHOCTM 0BMeHa MHpopMAaLMEN U KOHCYNBTALMIA C NpK-
YaCTHbIMU CTOPOHaMM.

BoBneyeHme npuyacTHbIX CTOPOH B MPOLIECC MEHEXKMEHTA PUCKA ABMAETCA MONE3HbIM NPU:

- paspaboTke nnaHa obmeHa nHdopmaulmen;

- onpegeneHun 0dnacTm NPUMEHEHNSA MEHEIKMEHTA PUCKA;

- U3YYEHUU W aHANM3E MHTEPECOB NMPUYACTHBIX CTOPOH;

- COBMELLIEHWUM U FapMOHKU3aLMM Pa3NUYHbIX 00nacTen 3HaHWIA ANS naeHTUuuKkaLum n aHanusa pucka;

- aHanu3e pasnuMYHbIX MHEHUIA B OLEHKE PUCKA;
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- obecneveHnn COOTBETCTBYOLEN MAEHTUDUKALMN PUCKE;

- obecneyeHum ogoBpeHnsa M NoaaepXku nnaHa o6paboTku pucka.

MpuyacTHble CTOPOHBLI AOMMKHBI CNOCOBCTBOBATL OOMEHY MH(POPMAaLMEN O NPOLIECCE MEHEPKMEHTA prUCKa
C APYTUMU 3NIEMEHTAMMN MEHEIXKMEHTA, TAKUMM KaK yNpaBrneHUe n3mMeHeHusmMu, paspaboTka u ynpassneHume npo-
rpamm 1 NPOEKTOB, a TakXe (PUHAHCOBbIN MEHEIXKMEHT.

4.3.3 YcTaHOBrneHHue o6rnacTu NPpUMeHEeHUs MeHeA)KMeHTa pUckKa

Mpu ycTaHoBNEeHUM 00nacTn NPUMEHEHNSA MEHEIXKMEHTA PUCKa ONPEaENSAOT OCHOBHbIE NapameTpbl ynpas-
neHud, obnacTb NPUMEHEHUS M KPUTEPUU MPOLECCA MEHEIKMEHTA pucka. Npu 3TOM JOSKEH ObITb NPOBEAEH
aHanm3 BHYTPEHHMX U BHELLHKUX NapaMeTpoB 00nacTu NPUMEHEHUS, OTHOCALLMXCA K OpraHnu3aummn B LENomMm, a
TaKkke onpeaeneHa cneumdmka OLEHMBAEMOTO pUCKa.

Mpu ycTaHoBNEeHUU 00NacTu NPUMEHEHUS MEHEIPKMEHTA PUCKA AOIMKHbI ObITh ONPEAEneHsbl U COrNacoBaHbl
Lienu OLEHKU pUCKa, KPUTEPUM PUCKa M MPOrpaMmMa OLEHKN PUCKA.

Mpu ycTraHoBNeHUm 0b6nacTu NPUMEHEHUSA MEHEIXKMEHTA PUCKA B paMKax NPOLECCa OLEHKN pUCKa onpeae-
NS0T BHELLHIOW U BHYTPEHHIOK Cpeay OpraHm3auui, Lenb AesTeNbHOCTU OpraHu3auum B 00nactn MEHEKMEHTA
pyCKa, a TaKke NPOBOAAT KNaccudUKaL Mo ONaCHbIX COObITUIA.

a) YcTaHOBNeHUe BHELUHEW 00nacTu NPUMEHEHUs BKITIOYAET OnpeaeneHne BHELUHNX YCIOBUN, B KOTOPbIX
YHKLMOHUPYET OpraHn3auusi, B TOM YNCHE:

- BHELLIHIOK cpeay, CBA3aHHYIO C BeAeHnem BuaHeca, counanbHOR U 3KONOrMYeCcKomn cchepon AeaTenbHOC-
T, NPaBOBbLIMU M 0BA3aTENbHBLIMW TPEBOBAHUAMM, KYNBTYPHBIMKU DAKTOPAMU, KOHKYPEHLMEN, PUHAHCOBLIM MOS0~
>KEHUEM W NOMNUTUKOW rOCYAAPCTBA HA MEXOYHAPOAHOM, HAUMOHAMNBHOM, PETMOHANBHOM UMM MECTHOM YPOBHE;

- KMKOYEBbIE TEHAEHUMM M MOTUBbI, BIIMSIOLLME HA JOCTUXEHUE LiENEN OpraHm3aumu;

- 3HAYMMOCTb BHELLHMX MPUYACTHBLIX CTOPOH U UX BOCNPUATUE PUCKA.

b) YcTraHoBneHe BHYTPeHHER 0OnacTu NPUMEHEHUS BKITHOYAET ONpeaerneHme:

- BOSMOXXHOCTEN OpraHu3aLmm C TOHKU 3peHUS PECYPCOB M MHpopMaLmmn B 06nacTn pucka;

- MHAOPMALIMOHHBIX MOTOKOB M MPOLIECCOB NPUHATUS PELLEHUI;

- BHYTPEHHNX NPUYACTHBIX CTOPOH,;

- Uenen n 3agad opraHm3auumm, a Takke CTpaTteruin, He00XoAUMbIX ANA UX AOCTMXKEHUS;

- BOCNPUATUS OpraHm3anmeit pucka n ero 3HauMMOoCTH Ans OpraHusaumm;

- NOSIUTMKM N NPOLECCOB OPraHn3aLuu;

- CTaHZapTOB U MPUMEHSAEMbIX CPABHUTESNBHBIX MOAENEN, NPUHATLIX OpraHu3aumen,

- CTPYKTYPbI OpraHu3aumm (Hanpumep, CUCTEMbI yNpaBreHnus, pacnpeaeneHna PyHKUMin u OTBETCTBEH-
HOCTH).

€) YcTaHOBNEHME Lenen B 00nactn MeHea>KMEHTa pucka npegycMaTpuBaet:

- onpeaeneHue pacnpeaeneHnsa 0093aHHOCTEN, OTBETCTBEHHOCTM U MOAOTYETHOCTY;

- onpeaeneHne HeobxoaAMMbIX AENCTBMIA B 0ONacTM MEHEAXKMEHTA PUCKA C YYETOM YCTAHOBIEHHbIX OrpaHu-
YEHUI N UCKITIOYEHWUI;

- onpegeneHue pasMepa n obbema paccMaTpuMBaeMbIX MPOEKTa, Npouecca, PYHKLUUKU UK AEATENBHOCTU C
YY4ETOM YCIOBUI OrpaHMYEHUs N0 BPEMEHU N MECTOMOMNOXKEHUIO;

- onpeaeneHe B3aMmMOoCBA3U pacCMaTPUBAEMOro MPOEKTa C AEATENBHOCTBIO U APYTMMI NPOEKTaMm1 OpraHu-
3aumu;

- onpeaeneHne MeToA40B OLIEHKN PUCKA;

- ONpeaeneHne KPUTEPUEB PUCKA;

- onpeaeneHue KpUTEPUEB OLIEHKU AEWCTBUIA B 0OMAaCTU MEHEKMEHTA PUCKA;

- uaeHTudukauuio n onpegeneHne TpeboBaHMn K NPUHUMAEMBbIM PELLUEHMAM U NPEANPUHUMAEMbIM AEN-
CTBUAM;

- onpegeneHue, Npu HeodX0AMMOCTM UCCIIEAOBAHUN, LIENU U IMYyOUHbI CCNeA0BaHNN, a Takke TpebyemMbixX
NS 39TOro pecypcos.

d) OnpeaeneHune KpUTEPUEB pPUCKA BKNIOYAET B Ce0s yCTaHOBNEHUE:

- Xapakrepa v Tuna nocneacTBMin peanuaauum OnacHbIX COOLITUI M CNOCOBOB UX OLEHKN;

- METOZ0B OLIEHKU BEPOATHOCTM OMACHOTO COOLITUS;

- METOA0B YCTAHOBJIEHUSA YPOBHEN PUCKA;

- KpUTEPUEB MPUHATUA PELLEHUI MPU HEOBXO0AUMOCTI 00PabOTKM PUCKA;

- KpUTEPUEB NPUEMIEMOCTU PUCKA;
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- BO3MOXXHOCTM OAHOBPEMEHHOTO BO3SHMKHOBEHMWS Pa3NMYHbIX BUAOB OMACHLIX CODLITUI M 0COBEHHOCTH CO-
OTBETCTBYIOLLErO pUCKa.

Mpu pa3paboTKe KPUTEPUEB MOTYT ObITb MCNOML30BAHBI CREAYIOLLME UCTOYHUKN MHAOPMALIMUK;

- Lenu npouecca MeHePKMEHTA PUCKA;

- KPUTEPUK, YCTAHOBMNEHHbIE B TPEOOBAHUSAX;

- OBLLME UCTOUHUKN JaHHBIX;

- ODLLENPUHATBIE B NPOMBILLIIEHHOCTU KPUTEPUM, TAKUE KaK YPOBEHb 00LLer 6e3onacHoCTy;

- YPOBEHb PUCKA OpraHm3aumu;

- paBoBble, 00A3aTeNbHbIE U MHbIE TPEDOBaHKUA ANA 000PYA0BaHKUSA UMW BUAOB AEATENBHOCTHU.

4.3.4 OueHka pucka

OueHka pucka — npouecc, 00 beagMHALLMIA MAEHTUMUKALIMIO, aHANN3 U CPABHUTENLHYIO OLIEHKY PUCKA.

PuCK MOXeET ObITb OLIEHEH AN BCEW OpraHu3aumm, ee nogpasaeneHuil, OTAENbHbIX MPOEKTOB, AEATENbHOC-
TW UITU KOHKPETHOTO OMACcHOro cobbITUsA. MO3TOMY B pa3nMYHbIX CUTYaLUSX MOTYT ObITb MPUMEHEHLI Pa3fnYHbIe
METOAbl OLEHKU PUCKA.

OueHka pucka obecnevymBaeT MOHMMAHUE BO3MOXKHbIX ONACHbIX COOBLITUI, UX MPUYUH U NOCNEACTBUIA, BEPO-
ATHOCTU MX BO3HUKHOBEHWS U MPUHATHE PELUEHWIA;

- 0 HEODX0AMMOCTM NPeANPUHUMATE COOTBETCTBYIOLLME AENCTBUS;

- 0 cnocobax MakCMMarnbHON peanu3auumu BCeX BO3MOXKHOCTEN CHUXEHUS PUCKA;

- 0 HE0BX0AMMOCTM 0BPABOTKM PUCKA;

- 0 BbIOOpE Mexay pasnMyHbIMU BUAAMMW PUCKA;

- 0 NPUOPUTETHOCTU AEWCTBUIA N0 0B6paboTKe PUCKA;

- 0 BbIOOpe cTpaTterun 06paboTkn pucka, NO3BONALLEN CHU3UTb PUCK 10 MPUEMIEMOTO YPOBHS.

4.3.5 O6paboTka pucka

Mocne 3aBepLUEHMS OLIEHKU pUCKa NPUHUMALOT U BbINOMHAKT O4HO UMM HECKOJSIBKO peLueHuii 06 obpaboTke
pucka, MO3BONSAIOLLMX UBMEHUTb BEPOSTHOCTL BOSHUKHOBEHUS OMACHOTO COBLITUS U/UIN €70 BO3AENCTBHE.

O6paboTka pucka 0bbIMHO ABNAETCA aganTUBHLIM NPOLECCOM MPOBEPKMU PUCKA HA €ro MPMEMEMOCTb U
COOTBETCTBUE PAHEE YCTAHOBIEHHbLIM KPUTEPUAM ANIA ONpeaeneHuss He00X0AMMOCTU AanbHeLwen 00paboTku
pucka.

4.3.6 MOHUTOPUHI U aHanNu3

MOHMTOPUHT U aHanM3 pucka ABnAKTCA COCTAaBHOM YacTbio MpoLecca MeHeKMEHTa pucka. PerynsapHoe
NpoBeAEeHME MOHUTOPUHIA, aHanm3a u ynpasrneHus PUCKOM HanpasBneHbl Ha MPOBEPKY:

- HOCTOBEPHOCTU NPEANOSNIOXEHNUIN O PUCKE;

- HOCTOBEPHOCTU NPEANONOXKEHUM, HA KOTOPLIX OCHOBAHA OLEHKA PUCKA, BKIOYASA BHELLUHWE U BHYTPEHHME
obrnacT NnpUMEHeHus;

- DOCTMPKUMOCT M OXKMAAEMbIX PE3YNLTaTOB;

- COOTBETCTBMWSA PE3ynbTraToB OLEHKU pyUcKa hakTU4ecKon MHhopMaLnn O pUCKE;

- MPaBUIILHOCTM NMPUMEHEHUSA METOA0B OLIEHKN PUCKA;

- achchekTBHOCTU 06pabOTKKM pUcka.

Mpoueccbl MOHUTOPUHIA U aHaNU3a pUcka AOIDKHbI ObITb JOKYMEHTUPOBAHLI, 8 PE3YNnbTaTbl MOHUTOPUHIA
W aHanm3a pucka 3a(pukCupoOBaHLl B OTHETE.

5 MNMpouecc oueHKn pucka

5.1 KpaTtkui 0630p

Bnarogaps rnybokoMy UCCNEeA0BaHUIO PUCKA OLEHKA PUCKA MOMOTaeT nNMuam, NPUHUMAIOLMM PELLIEHUS, U
OTBETCTBEHHBLIM CTOPOHAM BIIUSATb HA AOCTMXKEHME MOCTABIEHHbIX LIENEN, a TAKKE BbIOMPaTb aaeKBaTHbIE N ad)-
dPeKTUBHbIE CpeACcTBa ynpaBneHns puckom. OLEHKa pUCKa ABNSETCS OCHOBON ANS NPUHATUS peLLeHui no obpa-
00TKe pucka. BbixoAHble aHHbIE NPOLECCa OLEHKM PUCKA ABNATCA BXOAHBIMM AHHbLIMW NPOLIECCOB MPUHATHSA
peLleHnin B opraHu3agmm.

OueHKa pucka ABNSeTCa NPoLEeCCOM, 00 beAUHAIOLLMM UAEHTUMUKALMIO, aHANN3 PUCKA U CPABHUTENLHYIO
OLEHKY pucka (cm. pucyHok 1). Cnocob peanusaumm SToro NpoLecca 3aBMCUT HE TONbKO OT 06NacTu NPUMEHEHUS
npouecca MEHEPKMEHTA PUCKA, HO TAKXKE M OT METOA0B OLIEHKU pUCKa.

4
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Mpy NpoBeAeHNN OLEHKU pUcCKa MOXET NoTpe6oBaTbCsl NpUMeHeHe MynbTUANCUMIIIMHAPHOTO NoAX0Aa,
TaK Kak pUck1M MOTyT nonaAath B LUMPOKUIA AvanasoH NpUYuH 1 NocneacTBuiA.

PucyHok 1 — BxogHble faHHble npouecca o6lieii oLeHKu pucka

5.2 NpeHTndmkaums pucka

MaeHTndmkaumsa pucka — aTo NnpoLecc onpesesieHns 3/1IeMeHTOB prcka, COCTaB/IEHUS UX MEepPeyHs 1 onuca-
HUS KaXX0ro 13 af1IeMeHTOB puCKa.

Llenbto naeHTudmKauumn pucka SBaseTcs cocTaBieHne nepeyHss UCTOYHUKOB pucka 1 coBbITUIA, KOTOpble
MOTYT NOBJ/IMATb Ha [OCTUXEHNE KaXKAO0WN 13 YCTAHOB/IEHHbIX Lienell opraHmMsauny unm caenatb BbINOSIHEHME 3TUX
ueneli HEBO3MOXHbIM. [ocne naeHTudmKauMm pucka opraHn3auus Ao/HKHa MAEHTU(MLMPOBATL CYLLECTBEHHbIE
0CO6EHHOCTM MpoekTa, NepcoHasl, NPoLecchl, CUCTEMbI Y CpeacTBa ynpaBieHns.

Mpouecc naeHTUhrKaunm prucka BkitoyaeT B cebs naeHTUgrkayumnio npuymMH U ICTOYHMKOB ONacHbIX COObI-
TUIA, cuTyaumii, 06CTOATENLCTB UM PUCKA, KOTOPble MOFYT OKa3aTtb CyLLeCTBEHHOEe BO3AeNCTBME Ha AOCTUXEHNE
ueneii opraHnsauun, nxapakrep aTux BO34ENCTBUIA.

MeToabl ngeHTudrkaunm prcka MoryT BktoYaTb B cebs:

- METOAbl OLEHKM PUCKa Ha OCHOBE [OKYMEHTasIbHbIX CBUAETENLCTB, NPMMepamMm KOTOPbIX ABAIOTCA aHa-
JIN3 KOHTPOJIbHbIX IMCTOB, aHaIN3 3KCMEPUMEHTASIbHbIX AaHHbIX, a TakkKe AaHHbIX 1 COObITUIA, NpoM3oLeaWnX B
NPOLLIOM;

- noAxof, B COOTBETCTBME C KOTOPbIM rpynna 3KCnepToB crefyeT yCTaHOB/IEHHOMY NpoLeccy naeHTndmka-
LMKn prcka nocpeacTBOM CTPYKTYPUPOBAHHOIO MHOXeCTBa NOACKAa30K UM BOMPOCOB;

- UHAYKTUBHbIE MeToAbl, Takme kak HAZOP.

[ns noBbILEeHNs TOYHOCTU U NOSIHOTLI AEHTUMKALMM pUCKa MOTYT 6bITb UCNOIb30BaHbI pa3INyHbIe BCMO-
MorartesibHble MeTO/bl, Hanpumep MeTod MO3roBOro WTypMa n metog fenbcu.

HesaBncMMO OT hakTU4eCKn MCMosib3yeMblX METOA0B MPY MAEHTUMKALNM PUCKA BAXKHO YYUTbIBATb Yeso-
BeYeckue v opraHnsaLmoHHble hakTopbl. OTKNOHEHUS, Bbi3BaHHbIE BO3AEWCTBUEM YEN0OBEYECKUX 1 OpraHu3aLm-
OHHbIX (DAKTOPOB, a TaKke onacHble CoObITUSA, CBA3aHHbIE C MH(DOPMALVNOHHLIMU TEXHOIOTMAMM, AO/IXKHbI ObITh
yuTeHbl B npouecce naeHTudukaLmm pucka.
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5.3 AHanus pucka

5.3.1 OO e NnonoxeHua

AHanus pucka BKrovaeT B cebd aHanu3 n uccrnegoBanme uHopMauum o pucke. AHanm3 pucka obecneuu-
BaeT BXOAHbIE JaHHbIE MPOLECcca 00Leln OLEHKM pUcka, NOMOTaeT B MPUHATUM PELLEHNI OTHOCUTENBHO HEODXO-
AUMOCTM 00paboTKM pUCKA, a Takoke NOMOraeT BblbpaTb COOTBETCTBYIOLUME CTpaTErnn n MeTOabl 06paboTKm
pucka.

AHanu3 pucka BKMOYaeT aHanM3 BepPOATHOCTU U NOCNEeACTBUA MAEHTUPULMPOBAHHbIX ONACHbIX COBLITUI C
YYETOM HANUYUSA U PDEKTUBHOCTM NPUMEHAEMbIX CMOCOO0B ynpaBneHus. JaHHble 0 BEPOATHOCTM COBLITUI U MX
nocrneacTBMAX UCMONb3YIOT ANS ONpeaeneHns ypoBHS pucka.

Takke aHanm3 pucka BKIIIOHAET aHanM3 UCTOYHUKOB OMACHLIX COOLITUI, MX MONOXMTENLHLIX M OTPULATENb-
HbIX NOCNEACTBUIN U BEPOATHOCTEN NOSIBIIEHUS 9TUX COBbITURA. [pyU 3TOM AOIDKHbI ObiTh UAEHTUDULUPOBAHDI
dakTopbl, BAUAIOLLME HA BEPOSATHOCTL CODBLITUA M €ro nocrneacTBust. CoObITUE MOXKET UMETH MHOXKECTBEHHLIE
NOCNEACTBUSA M MOXET BIIMATL HA PasfnyHble Lenu. Takke JOMKHbI ObITh YYTEHbI Pe3ynbratbl NPUMEHEHUS U
3(PDEKTUBHOCTL CYLLECTBYIOLMX METOAOB yNpaBneHus. PasnuyHble METOAbl aHanusa pucka OnucaHbl B
NpUNoXxeHuu B. B CNOXHBIX CUTyaLMAX MOXKET ObITb MPUMEHEHO HECKONbKO METOA0B.

AHanm3 pucka obbIMHO BKIOYAET OLEHKY AMana3oHa BO3MOXHbIX NOCNEACTBUI COOLITUS, CUTYaLIMMW UK
00CTOATENLCTB U COOTBETCTBYIOLLIMX UM BEPOATHOCTEN ANA onpeaeneHns yposHs pucka. OgHaKo B HEKOTOPbIX
cryyasix, HanpuMep, Koraa nocrneacTBUSA HE3HAYUTESNbHBI UM BEPOATHOCTb CODBLITUSA YPE3BbLIYANHO HM3KA, ANA
NPUHATUA PELUEHNIA MOXET ObITb 4OCTATOYHO MCCNEAOBaHUM TOMNBKO OQHOrO NapaMeTpa.

B HeKOTOpbIX CRyYasax NOCNeaCcTBUE MOXKET ObITb PE3ynsTaToM peanu3aumm HECKONbKUX CODLITUI Unu He-
UAEHTUDULMPOBAHHOIO COOLITUSA. B 9TOM Criyyae OLEHKY pucka HE0OX0ANMO COCPEAOTOUMTE HA aHanm3e 3Hauun-
MOCTM M YSA3BUMOCTM KOMMNOHEHTOB MCCNEAYEeMON cUCTeMbI. [py 3TOM crneayeT OnpeaenuTb MeToasl 00paboTku
pucka, COOTBETCTBYIOLLME YPOBHU 3aLLMTLI M CTPATErMU BOCCTAHOBIEHNS.

MeToAbl, UCMONb3yeMbIE NPU aHANU3€E PUCKa, MOTYT ObITb KAYECTBEHHbLIMU, KONTMYECTBEHHbLIMU UNTU CME-
WaHHbIMU. CTeneHb rnyOuHbI M AeTanusaumm aHanu3a 3aBucuT OT KOHKPETHOW CUTyauun, 4OCTYNHOCTM JOCTOBEp-
HbIX AAHHBIX M NOTPEBHOCTEN OpraHM3aumm, CBA3aHHbIX C NPUHATMEM peLleHnin. HekoTopbie MeToabl U CTENEHb
JeTanusaummn aHanu3aa MmoryT ObITb YCTaHOBIEHbI B COOTBETCTBUM C MPABOBLIMU U 00A3aTENBHbLIMM TPEOOBAHMSAMM.

Mpu Ka4eCTBEHHON OLIEHKE pUCKa OMPEAENAT NOCNEACTBUS, BEPOATHOCTb U YPOBEHb pPUCKa MO LUKane
«BbICOKUIA», KCPEAHUIA» U KHU3KWI»; OLilEHKA NOCNEACTBUIA U BEPOATHOCTU MOXET ObITb 00bEANHEHA; CPABHUTENb-
HYIO OLIEHKY YPOBHS1 PUCKa B 9TOM Cllydae NpoBOAAT B COOTBETCTBUN C KAYECTBEHHBIMU KPUTEPUAMU.

B cmMeLLaHHbIX METOAaX UCTONB3YIOT YUCIOBYHO LUKAMy OLEHKU MOCNEACTBUNA, BEPOATHOCTM U X COYMETAHUS
ANa onpeaeneHns ypoBHA pUCKa No COOTBETCTRYtowen hopmyne. LUkanbl MOryT ObiTb MMHERHbIMUK, TOrapudmMm-
YECKMMU UM MOTYT ObITb NOCTPOEHDI MO APYrUM npuHuMnam. Ucnonsayembie hopmMysibl COOTBETCTBEHHO MOTYT
ObITb Pa3NUYHBIMK.

Mpu KONMYECTBEHHOM aHaNKU3e OLEHUBAIOT NMPAKTUYECKYHO 3HAYUMOCTE U CTOMMOCTb MOCNEACTBUI, X BEPO-
ATHOCTM U MOMYy4atoT 3HAa4YEHWE YPOBHSA PUCKA B ONPEeAENEHHbIX EAUHNLAX, YCTAHOBMNEHHbIX MPK paspaboTke obna-
CTU MPUMEHEHUS MEHEIKMEHTA PUCKA. MOMHbLIN KONTMYECTBEHHLIN aHANU3 HE BCErAa MOXKET ObITb BO3MOXEH UMK
»KenartesneH u3-3a HegoCcTaTOuHON MHopMaLMKU 00 aHaNU3UPyeMON CUCTEME, BUAAaxX AeATENbHOCTM OpraHusauumu,
HedoCTaTka AaHHbIX, BIMAHMA YEMOBEYECKOro chakTopa U T. M. UiM NOTOMY, YTO TaKOW aHanus He Tpebyerca, unu
TpyAo3aTpaTthbl HA KONIMYECTBEHHLIN aHaNMW3 CAMWLLKOM BENWKKU. B TakomM cnyvae paHXmpoBaHWe pUCKOB BbICOKO-
KBanMUUUPOBAHHbIMI CrieLmanucTamm MOXeT ObITb Bonee ahdeKTUBHO.

Ecnu npuMeHeH Ka4eCTBEHHbIN aHanm3 pucka, YeTkue 00 bACHEHUS BCEX MCMOMb3YEMbIX TEPMWUHOB U MPWH-
LMNOB, NEXALLMX B OCHOBE KPUTEPUEB, AOIMDKHLI ObITb 3aPErMCTPUPOBAaHLI B BUAE 3anUCEN.

B cnyyae npumeHeHus KONIMYECTBEHHOTO aHanu3a Heo0xoAUMO NOMHUTL, YTO YPOBHU BbIMUCIIEHHOTO pUcka
ABMATCA TONMbKO oLeHkamu. Heobxoaumo obecnednTs CornacoBaHHOCTL HEOMPEAENEHHOCTEN NMONYYEHHbIX OLle-
HOK C YPOBHEM TOYHOCTU U MPELM3UOHHOCTN NCNOSb3YEMBIX METOAOB U AAHHBIX.

YpOBHM pUCKa AOMKHbI ObITh BbIPAXKEHbI B COOTBETCTBYIOLLMX TEPMUHAX A5 KOHKPETHOTO BUAA PUCKA B
Hanbonee yaobHo hopmMe. B HEKOTOPLIX Cryvasix 3HaYEHME pucKka MOXET ObITb BbIPAXKEHO B BUAE pacnpeaene-
HUA BEPOATHOCTEN AnanasoHa NocrneaCcTBUA.

5.3.2 OueHka MeTO40B ynpaBrieHUA

YpoBeHb pucKka 3aBUCUT OT aaeKBaTHOCTU U APAEKTUBHOCTU NPUMEHAEMbIX METOA0B ynpasneHus. [ns oLeHKu
METOA0B YNPAaBJIEHNA PUCKOM HEODX0AMMO OTBETUTL Ha CrieayloLLmMe BONPOCSI;

- Kakue meToabl NPUMEHSIOT ANSA CHUXKEHWSA KOHKPETHOIO pucka?

- [encTBUTENBHO N NPUMEHEHMWE STMX METOA0B NPUBOAMT K 00paboTKe pucka, obecneumBaioLLe 4OCTKe-
HMe NPMEMIIEMOTO YPOBHS pucka?

6
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- DencTBuTENBLHO N 3TM METOABI YPABNEHNS PUCKOM PaBOoTaloT, Kak 3annaHupoBaHo, U X 3P (PEKTUBHOCTb
Npu He0BXOAUMOCTU MOXKET ObITb NPOAEMOHCTPUPOBaHA?

OTBETbI HA 9TW BONPOCHI MOXKHO MOSYYUTb TOSLKO MPU HANKUYMMW YCTAHOBINEHHBIX B OPraHn3auum JOKyMeHTa-
UMM 1M NPOLLECCOB.

YpoBeHb a(pdEKTUBHOCTU KOHKPETHOIO METOAA YNPaBNEHUS UNKM KOMBMHALMMW B3aMMOCBS3aHHLIX METOA0B
MOXET ObITb BbIPAXKEH B BUAE KAYECTBEHHOW, CMELLIAHHON UITN KONTMYECTBEHHOW OLEHKMW. B BONbLUMHCTBE Criydaes
BbICOKYIO TOMHOCTb TAKOW OLEHKM 0BecnevnTs O4eHb TPYAHO. OgHAKO LenecoobpasHo NpUMEHEHNE Mep NOBbILLIe-
HUS YPOBHSA 9D (PEKTUBHOCTM METOAA YNPABNEHNSA PUCKOM, HA OCHOBE KOTOPbIX MOXHO CAenaTb BbIBOA O TOM,
Kakme AencTBMSA HEOOX0AMMbI M HAaUDoNee NPeanoYTUTENbHBI AN YAYYLLEHWS YIPaBNeHusa pUckoM unm obecne-
YEeHUS pasnuYHbIX BUAOB 06paboTku pucka.

5.3.3 AHanu3 nocneacTBUNA

MNpu aHanu3e NOCNeACTBUI ONPEAENSIOT XapakTep U TUN BO3AEUCTBUSA, KOTOPOE MOXET MPOU30OUTU NPK
BO3HWKHOBEHWUMW KOHKPETHOIO CODbLITMA, CUTYauumn unu obcToAaTenscTB. CoDbITUE MOXKET OKa3aTb HECKONBKO BO3-
OEenCcTBUIA pasnUyHON 3HAYUMOCTU, MOBAUATL HA OCTMXKEHME HECKOSbKUX LIENe U 3aTPOHYTb UHTEPECHI Mpuyac-
THBIX CTOPOH OpraHu3aumu. BoBneyeHHbIe NpUYacTHbIE CTOPOHBI M TUMLI NOCHEACTBUWIA, KOTOPLIE HE0OX0AUMO MpPOo-
aHanu3mpoBaTb, ONPEAENAOT NPU YCTAHOBEHMU 00N1aCTU NPUMEHEHUS MEHEIXKMEHTA PUCKA.

AHanu3 NnocneacTBuii MOXET U3MEHATLCSA OT MPOCTONO ONUCAaHWS Pe3ynbLTaToB A0 AETANM3UPOBAHHOIO KOMU-
YECTBEHHOIO MOAENMPOBAHMS CUTYaLUK, NPOLECCOB U aHanm3a ysa3BMMOCTEN.

BosgercTBma MOryT UMeTb HEBOMbLUKME NOCNEACTBUS, HO BICOKYIO BEPOSTHOCTb NMOSBIIEHWS UITU 3HAYUMbIE
NOCneaCTBUS U HU3KYHKO BEPOATHOCTL NOSABIEHUS, a TaKKe MO0 NPOMEXKYTOYHLIN BAPWAHT. B HEKOTOPLIX Cryya-
AX YMECTHO COCPEAOTOUMTLCH Ha ONACHbIX CODLITMAX C O4€Hb ONACHLIMU MOCNEACTBUSAMM, MOCKOSIEKY MMEHHO
3TK CODBLITUA BbI3bIBAIOT HaUDOMbLUEE BECNOKOWCTBO. B ApyrMx cnyyasax Ba>kHO NpOaHanu3npoBaTth OTAENbLHO
NocneacTBUS C BLICOKON U HU3KOW 3HAYMMOCTBIO 4518 OpraHusagumn. Hanpumep, 4acro NoBTOPAOLLMECH, HE3HAUN-
TenbHbIE MO BO34ENCTBUIO COBLITUA MOTYT MMETH BOMbLUME COBOKYMHLIE UMM AONTOCPOYHbIE NnocneacTeus. Kpome
TOro, AENCTBUSA N0 0OpaboTKe ITUX CUTYALMIA PUCKA 3a4aCTYIO Pa3fMYHbI, MOSTOMY MX MONE3HO NPOaHanM3anpo-
BaTb OTAEINLHO.

AHanu3 nocneacTBMint MOXET BKNioYaTh B cebs1 cnegytoulee:

- YYET CYLLECTBYIOLMX METOA OB YNPABEHNUS PUCKOM, HANPABIEHHbIX HA CHUXKEHWE NOCNEACTBUI U BCEX
COMyTCTBYIOLLMX DAKTOPOB, BAMSAIOLLMX HA MOCNEACTBUS;

- UccrnegoBaHue B3ammMoCBA3M NOCNEACTBUI OMACHOTO COOLITUA U YCTAHOBMNEHHLIX LIENEN;

- pasgenbHoOe n3yveHne oTAaneHHbIX NOCNEeACTBUIN COOLITUA Y NPOUCXOAALLMX B HACTOSLLMIA MOMEHT Bpe-
MEHM, €CITU OHM BKITKOYEHBI B 00MaCTb MPUMEHEHNS OLIEHKN PUCKA;

- paccMOTPEeHUe BTOPUYHbIX NOCNEACTBUI, TAKMX KAK NOCNEACTBUA, BO3AENCTBYIOLLME HA B3aMMOCBSI3aH-
Hbl€ CUCTEMbI, BUAbI AEATENBHOCTM, 000PYAOBAHUE UITM OPTaHM3aLMIO.

5.3.4 AHanus un oueHKa BePOATHOCTHU

[ns oueHKU BEPOATHOCTU OObIMHO NPUMEHSAIOT CrieayloLme Tpu 00LLMX N0AX0Aa, KOTOPbIE MOTYT ObITb UC-
NOSb30BaHbI KaK CAMOCTOSATENBLHO, TAK U COBMECTHO:

a) Micnonb3oBaHUEe COOTBETCTBYIOLLMX XPOHOOMMYECKUX AaHHBIX ANA nAeHTUUKaLMKN COObITUS unu cuTya-
LUK, MTPOU3OLIEALLMX B MPOLLIOM U AOMYCKAOLMX BO3MOXKHOCTb 9KCTPaNonsiLMmn BEPOATHOCTU UX NOABMEHUS B
Oyaywem. cnonb3yemble aHHbIE JOIMKHbI OTHOCUTLCSA K pacCMaTpuBaeMbIM cucteMam, 06opyaoBaHuto, opra-
HU3aUMAM UK BUZaMm AEATENBHOCTH, a Takke K TpeboBaHUAM AeATENbHOCTM OpraHm3auun. Ecnm B COOTBETCTBUM
C UMEIOLLIMMMCA AaHHbIMW 4acTOTa NOABNEHUS COBLITUSA O4YEHb HU3KA, TO BCE OLIEHKN BEPOSATHOCTM OYAYT UMETh
BbICOKYIO HEOMPEAENEHHOCTb. DTO XapaKkTepPHO ANA CUTYauuid, BEPOSTHOCTb NOSBIIEHNSA KOTOPLIX ONM3Ka K HYMHO,
KOrga nosiBreHme cobbiTUs, CMTyaumm unm 06CToATENLCTB B OyAyLLEM OYEHb ManOBEPOATHO.

b) cnonb3oBaHue ans oueHKM BEPOATHOCTU METOA0B NMPOrHO3UPOBAHMUSA, TAKMX KaK aHanm3 aepesa oLwnbok
u aHanu3 gepesa cobbITuil (CM. NpunoXxeHue B). Ecnu XpoHONorM4eckne AaHHble HEAOCTYNHbI UMM HEAOCTOBEP-
Hbl, TO 4S5 OL€HKU BEPOATHOCTU HEOOX0AMMO NPOBECTU aHANN3 CUCTEMbI, AEATENbHOCTU, 060PYAOBAHNA MU
opraHm3auuu u COOTBETCTBYIOLLUX OTKA30B Ui paboTOCNOCOBHbIX COCTOSAHUIA. N5 OLEHKM BEPOATHOCTM FMaBHO-
ro CoObLITUS YUCMNOBLIE AaHHLIE AN 000PYAOBaHUsA, NEPCOHANA, OpraHu3auumn U CUCTEM, MOSTYYEHHbIE HA OCHOBE
3Kcnnyatauuu U n3 onyonMKOBaHHLIX UICTOMHMKOB AaHHLIX, CREAYET MCNOMb30BaTb COBMECTHO. [pn npuMeHeHnm
METOAO0B MPOrHO3UPOBAHMA BaXKHO 0DECMeYnTh NONHOTY aHanu3a obLuen NPUYMHBI BO3MOXHOCTH MOABEHNS
OTKa30B, BKJIIOYAIOLLMX OTKa3bl Pa3fIMYHbIX HACTEN MM KOMNOHEHTOB CUCTEMbI, BbI3BAHHLIE OAHON NPUYMHOWN.
[ns OLEeHKM BEPOSATHOCTM OTKA30B 000PYAOBaHNUSA Y CUCTEM, A TAKXKE UX SMIEMEHTOB, BbI3BAHHbLIX NPOLIECCAMM
U3HOCA, NPUMEHSIIOT METOAbI MOAENUPOBAHNUS, MO3BOMNSAIOLLME YHECTb BIIUSHUE HEONPEAENEHHOCTH.

¢) icnonb3oBaHUe 3KCNEePTHbIX OLLEHOK B CUCTEMATU3MPOBAHHOM U CTPYKTYPUPOBAHHOM NPOLIECCE OLIEHKU
BEPOATHOCTU. [N MOMyYEHMST 3KCMEPTHbIX OLEHOK CMeAayeT UCMOMb30BaTh BCIO AOCTYMHYIO MHAOPMAaLKIO,
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BKJIHOHAS XPOHONOMMYECKME AaHHbIe, CBeAeHUS 00 0COBEHHOCTSIX CUCTEMBI, CNeLMdUKe OpraHm3aumm, aKkcnepu-
MEHTanbHbIE aHHble U T. 4. CyLecTBYIOT (POPMann30BaHHbIE METOAbI MOYYEHMS 9KCNEPTHLIX OLEHOK, KOTOPLIE
noMoraroT hopMynMpPOBaTb COOTBETCTBYIOLLIME BOMPOCHI. [JOCTYNHbIE METOAbI BKMNIOYAIOT B ce05a meToabl denbdu,
NoNapHOro CPaBHEHUS, PaHXMPOBAHMS MO KATErOPMAM OLIEHKU U aDCONIOTHLIX OLLEHOK.

5.3.5 NpeaBaputenbHbIf aHaNu3

Heobxoammo NpoBECTM aHANU3 ONAaCHbIX COObITUIA, YTOOLI MAEHTU(MLUMPOBATL Haubonee CyLECTBEHHbIE
BUAbl ONACHOCTM, UCKITIOYNTb MEHEE CYLLECTBEHHbIE UM HE3HAYNTENLHBIE BUAbl ONACHOCTU U3 AanbHENLIEro
aHanu3a. OCHOBHOW LIENbIO NPEABAPUTENBHOIO aHanm3a ABnsieTca COCPea0TOMEHNE PECYPCOB HA CaMbIX BXKHBIX
BMAAaX ONACHbIX COBbITWI U pUCKa. BaXkHO HE MPONyCTUTL COBBLITUS C BLICOKOW YaCTOTON NMOABMNEHUS U CYLLIECTBEH-
HbIM COBOKYMHBIM PUCKOM.

AHanu3 gosmkeH ObITb OCHOBAH Ha KPUTEPUSIX, YCTAHOBIEHHLIX B 00N1AaCTU NPUMEHEHUSA MEHEIXKMEHTa PUC-
ka. Ha aTane npegBapuTensHOro aHanusa NpMHUMAaLOT CReayoLMeE PELLEHUS:

- NpoBOAUTL 0B6paboTKy pucka 6e3 AanbHENLIEN OLEHKM;

- UCKMIOYNTb U3 00pabOoTKM HE3HAUUTENbHbIE BUALI pUcKa, 06paboTka KOTOPbIX HEOMNPAaBAAaHHA U HELIENECO-
obpasHa;

- NPOAOIMKMTE DONEe AeTarnbHY OLEHKY pUCKa.

McxoaHble npeanonoXXeHUs U NOSyYeHHbIE Pe3ynbrarkl AOIMKHbI ObITb 3apErucTpUPOBAaHGI.

5.3.6 HeonpegeneHHOCTb U YYBCTBUTESILHOCTb

YacTto aHanu3y pucka npucyLLa 3HauuTeNbHasA HEONPEAENEHHOCTb. [OHMMaHUe HeonpeaeneHHOCTH Heoo-
XoAnMO Ans 3 peKTMBHON MHTEPNPETALIMK PE3YNBTATOB aHaNM3a pucka 1 COOTBETCTBYHOLLEr0 0O6MeHa uHpopma-
uMen. AHanu3s HeonpeaeneHHOCTU, COOTBETCTBYIOLLMIA AAHHBIM METOAAM M MOAENAM, UCMOSb3YEMbIM AN MAEH-
TUPMKaLMmM M aHanKU3a puckKa, UrpaeT BaXKHYIO POSib. AHANM3 HEONPEeAENEeHHOCTH BKITIOHYAET OnpeaerneHne norpeLu-
HOCTE pe3ynbTaToB, BbI3BAHHLIX U3MEHEHWUAMU NAPAMETPOB U NPEANONOXEHWH. C aHanM3oM HEONPEAENEHHOCTU
TECHO CBSI3aH aHanu3 YyBCTBUTENbLHOCTM.

AHanu3 YyBCTBUTENLHOCTM BKIMIOYAET B ceba onpeaeneHue amnutyabl UBMEHEHWI PUCKA B 3aBUCUMOCTH
OT M3MEHEHMI OTAENbHbLIX UHAUBMAYATbHbIX BXOAHLIX NApamMeTpoB. Takow aHanma NnpuMeHSIIoT A4Nns uaeHtuduka-
LMW SAHHBIX, 4518 KOTOPbIX HE0DX0A4UMA BbICOKas TOYHOCTb, U AAHHbIX, K TOMHOCTU KOTOPbIX PUCK MEHEE YYBCTBU-
TEMEH.

MonHOoTa M TOYHOCTb aHanu3a pucka gOSmkHbI ObITb 06ecneveHbl HaCTONBKO, HACKONBKO BO3MOXHO. MCTOu-
HWUKW HEOMPEAENEHHOCTM AOMMKHbI ObITh UAEHTUMULMPOBAaHLI ANs BCEX UCCeAYEMbIX MOKa3aTenen, noaTomy cne-
AYeT UCMOMb30BaTh BCIO M3BECTHYIO MHADOPMALUIO O HEOMPEAENEHHOCTU NPUMEHAEMBIX MOAENEN, METOA0B U
JaHHbIX. PesynsraTtel aHanu3a napaMmeTpoB YyBCTBUTENBHOCTU JOIDKHbI ObITh YCTAHOBMEHEI.

5.4 CpaBHUTeNbHAasA OLUEHKa puUcka

CpaBHuUTENbHAas OLEHKA PUCKa BKIMIOYaET B ceba CONOCTaBMEHNE YPOBHS PUCKA C KPUTEPUAMK PUCKA, YCTa-
HOBMEHHbIMW NPW ONpeaeneHun 06NacTu NPUMEHEHUSA MEHEXXMEHTA PUCKA, ANA ONPEAENneHns TUNna pucka u ero
3HAYMMOCTW.

CpaBHuUTENbHAs OLEHKA pUcKa UCMONb3yeT MHAOPMALIMIO O PUCKE, MONYYEHHYIO NPy aHanuse pucka. Pe-
3yNnbTaTbl CPABHUTENBHOM OLIEHKM PUCKA MCNONb3YIOT ANA NPUHATUS PELLEHUI 0 OyAYLLUX AENCTBUSIX. DTUYECKUE,
Iopuandeckue, PmHaHCOBLIE M ApYyrue BOMPOChHI, a TAKKE BOCMPUATUE PUCKA OPraHu3aumein MoryT NoBNUSTL Ha
MPUHSTME PELLEHUS.

MpuHMMaemble peLLIeHNs MOTYT KacaTbCa TaKMX BONPOCOB Kak;

- HEOBX0AMMOCTb 00PabOTKN PUCKA;

- NPUOPUTETLI 00PabOTKM PUCKA;

- He0BX0AMMOCTb BbINONHEHUSA AEWCTBUN;

- BbIOOP cnoco6a 06paboTku pucka.

Xapakrep NpMHMMAEMbIX PELLEHUI Y MCMOSNb3YEMbIE KPUTEPUM NMPU NPUHSATAN PELLEHUIA PAHEE YCTAHOBIEHI
npw onpeaeneHnm obnacTm NPMMEHEHUs, 04HAKO Ha AaHHOM 3Tane OHU AOMMKHbI 6bITb NOBTOPHO 1 Bonee noapos-
HO PACCMOTPEHBI C TOYKU 3PEHMS Y)KE MOSNYYEHHbIX AAaHHbIX 00 MAEHTU(ULUPOBAHHLIX ONACHOCTAX U PUCKE.

Haunbonee npoctad cTpykTypa Ansa onpeaeneHuns KpUTEPUEB PUCKka — 3TO YCTAHOBIEHWE OOHOTO YPOBHS,
pa3aensaoLwero OnacHOCTU U PUCK, Tpebytome 06paboTkn, OT TeX, KOTOPbIE NOAOOHbLIX AENCTBUI HE TPEDYIOT.
MpUMeHeHne Takow CTPYKTYPbI MPUBOAMUT K MPOCTLIM U MOHSATHLIM pe3ynsratam, O4HAKO HE OTpaXkaeT Heonpeae-
NEHHOCTb, MPUCYLLYIO OLIEHKE PUCKa U YCTAHOBIEHHOMY MOTPAaHUYHOMY YPOBHIO PUCKA.

PelueHne o HeobBxoanmocTu u cnocobax 0b6paboTku pucka 3aBMCUT OT 3aTpaT U NPEUMYLLIECTB MPUHATUS
PUCKa U YIyYLLIEHUS YNPABIEHNUS PUCKOM.
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B cooTBeTCTBUM C OBLLMM NOAXOA0M CReayeT pasaennuTb PUCK HA TPU TPyNNebI.

a) Bbicwwag rpynna, B KOTOPON YPOBEHb PUCKA ABNAETCA HEAOMYCTUMBIM, BE30THOCUTENBHO NPEUMYLLECTB
MPUHATUA pUCKa U JOX0A0B, MOSy4aeMbIX OT AEATENLHOCTM OpraHm3auun, obpaboTka pucka ABnseTca Heobxoau-
MOI HE3ABMCUMO OT 3aTpar.

b) CpeaHsia rpynna («cepaga» 06nacTb), ANsi KOTOPOW 3aTpaThl U NPEUMYLLECTBA NPUHATUSA pUCKa crieayeT
YYUTbIBATH, 8 BO3MOXXHOCTU COOTHOCUTL C NOCIEACTBUAMM.

¢) Huswag rpynna, B KOTOPOW YPOBEHb PUCKA HE3HAYMTENEH UMM HACTOMbLKO Mar, YTO HeOOX0ANMOCTL B
0bpaboTke pucka OTCYTCTBYET.

Ina oTHeceHMsa pucka K HU3LLERN rpynne, ucnonb3yemMon B chepe 6e30nacHoCTu (B CUCTEME KPUTEPUEB
ALARP"Y — «Hu3kuii, Hackonbko pearnbHO BO3MOXHO»), NPUMEHSIOT Crieayiowwmin noaxoa.

[na oTHeceHus pucka K Hu3we rpynne («HW3Kuin, HackoMbKO peansHO BO3MOXHO» B CUCTEME KPUTEPUEB
ALARP"), ucnonb3syemoii B cdhepe 6€30nacHOCTH, MPUMEHSIIOT CReayOLLMii TOAXOA: 4TS HUSKOTO puUcka B Cpea-
Hel rpynne yCTaHaBnMBaOT CKONb3ALLYIO LUKaNy, B KOTOPOW 3aTpaTbl M NPeMMyLLECTBA MOTYT ObITb HENOCPea-
CTBEHHO CONOCTAaBJIEHbI, 8 BO3MOXHbIN Bpe OT CODbITUI C BLICOKMM PUCKOM CRiedyeT CHUXKATb 40 TEX NOp, Noka
CTOMMOCTb AanbHENLLEr0 CHKEHUS PUCKA HE MPEBLICUT MOSTYYEHHbIE MPEUMYLLIECTBA.

5.5 [lokymeHTauusa

Mpouecc oueHKU pucka AOMKEH BbITb 3aperncTpUpoBaH BMECTE C pesynbsrataMmu OLEHKN. PUCK JOSDKEH
ObITb BbIPXKEH B MOHATHBLIX M TOYHLIX TEPMUHAX M €AUHMLAX.

Heobxoaumas cTeneHb OTYETHOCTM 3aBMCUT OT LiENen u obnactu onpeaeneHuns oueHku. 3a UCKnvYeHUemM
O4YeHb NPOCTLIX CIy4aeB JOKYMEHTALMA A0IDKHA BKMOYATD:

- uenu 1 06nacTs NPUMEHEHUS;

- onucaHne COOTBETCTBYIOLLMX CUCTEMBI, €€ YaCcTEN U PYHKLUUA,

- KpaTKoe ONUCaHWe BHELLHUX U BHYTPEHHMX Lenen n cdepbl AEATENbHOCTM OpraHu3auum BO B3aMMOCBA3M C
OLIEHMBAEMbIMM CUTYaLIMEN, CUCTEMOIN UMK OBCTOATENLCTBAMY;

- NPMMEHSEMbIE KPUTEPUM PUCKA U COOTBETCTBYHOLLME BbIBOAI;

- HegoCTaTKK, MPEANONOKEHUSA 1 0OOCHOBAHWA MPUHATBLIX TMNOTES;

- METOAbI OLIEHKN;

- pesynsraTbl U AEHTUdMKALUN PUCKA;

- AAHHbIE, NPEANONOXEHUS, UX UCTOYHMKM U Banuaauuio MX UCNornb30BaHuS;

- pesynerarbl aHanu3a pucka n KOM4eCTBEHHYIO OLIEHKY PUCKA;

- J@HHbIE aHanm3a 4yBCTBUTENBHOCTU U HEONPEAENEHHOCTH;

- KpUTUYECKUE NPeANONOXKEHUs 1 Apyrue hakTopsbl, AN KOTOPbIX HEOOXOAUM MOHUTOPWHT;

- NPOTOKOSbI 0OCY>KAEHNA Pe3yrbTaToB;

- BbIBOAbI, 3AKIMIOYEHNS U PEKOMEHAALNN;

- CCBIJTKN.

Ecnu oueHka pucka npomM3BoAUTCH B paMKax HEMPEPLIBHOTO NPOLECCa MEHEKMEHTA PUCKA, TO OHA JOIDK-
Ha ObITb BLIMOSIHEHA U 3APErMCTPUPOBAHA CNOCODOM, NO3BONAKOLLMM UCNOML30BAaTh €€ PE3yNnbTaThl HA BCEX ITa-
Nax>KM3HEHHOTO LIMKMNa CUCTEMbI, OpraHm3asmn, 000pya0BaHUS Unu AeaTenbHOCTU. OLeHKa AOMKHA akTyanuau-
pOBaTbLCA MO MEPE NONyYEeHNS HOBOW MHAIOPMALIMK, U3MEHEHWS 00racT NPUMEHEHNS aHanm3a prcka u noTpedHo-
CTel npouecca MeEHeMKMEHTA.

5.6 MOHUTOPUHI U NOBTOPHAA OLEHKA pUCKa

Mpouecc oLeHKM pucka BblABUraeT Ha NepBbli NnaH 06nacTb NPUMEHEHNUS OLIEHKU pUCKa, a TakKe apyrue
hakTopbl, KOTOpbIE MOTYT NOABEPIrHYTLCA U3MEHEHMSAM B TeYeHMe NPOAOIHKMTENLHOrO BpeMeHu. MNpeanonarae-
Mbl€ NPeUMyLLIECTBA OLIEHKM pUCKa Takke MOryT U3MEHUTLCA UK KoppeKkTupoBaTbca. Takme hakTopbl 4OMKHbI
OblTb Y€TKO MAEHTUMLMPOBaHbI AN NPOLECCOB HEMPEPbLIBHOrO MOHUTOPWHIA U MOBTOPHOM OLIEHKU, TaK YTOObI
OLIEHKa pucKka Morna oGHOBMATLCSA NO MepPE HEOBXOAUMOCTH.

JaHHble MOHUTOPUWHIa OLIEHKU pUCKa AOMKHbI ObITb AEHTUULMPOBAHBI U COBPaHBI.

CneayeT NpoBOAUTb MOHUTOPUWHI U perncTpawmio acppeKTMBHOCTU METOAO0B YNpaBneHusl, UCNOSb3yeMbIX
npu aHanuse pucka. [lomkHa ObITb OnpeaeneHa OTBETCTBEHHOCTb 3a 0hOpPMIIEHHUE U NEPECMOTP COOTBETCTBYIO-
LLMX CBMAETENBCTB U AOKYMEHTALUN.

) ALARP — As Low As Reasonably Practicable (npuHLuMn pasymHol A0cTaToOuHOCTH).
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5.7 NMpumeHeHUe OUEHKM PUCKA HA PasfUYHbIX CTaAUAX XKU3HEHHOrO LMKNa

Kaykaomy BUay A€ATENBHOCTU, MPOEKTUPOBAHUA 1 pa3paboTKu NpoayKLMKU COOTBETCTBYET CBOM XU3HEHHbIN
LMK OT KOHUENUUK u pa3paboTku 40 CTaaum NOMHOro 3aBepLUEHMS SKCnyaTaumm (MCnonb30BaHusl), KOTopas,
Hanpumep, MOXXET NpeaycMaTpUBaTh AEMOHTAXK M yTUNMU3auuo 060pya0BaHuS.

OueHka pucka MoxeT 6bITb NPUMEHEHA HA BCEX CTAAUSIX XKUBHEHHOTO UmMkna. OBbIMHO €€ MHOrOKPaTHO
UCNONb3YIOT C PA3NUYHbIMU YPOBHAMU AETanM3auun Ha KaXxao0i CTaaun >XU3HEHHOTO LIMKNA AN NPUHATUS peLle-
HURA.

Ina pasHbIX CTAAUNA XKW3HEHHOTO LIMKNA YCTAHOBIEHbI pa3nuyHble TPeOOBaHNS U NPUMEHUMbI Pa3NUYHbIE
METObl OLIEHKM pucka. Hanpumep, Ha CTagumn KOHUEMLUMU U TEXHUKO-9KOHOMUYECKOTO 060CHOBAHUS, KOTaa UAEH-
TUADULMPYIOT BO3MOXKHbIE NEPCNEKTUBbLI NPUMEHEHUS NMPOAYKLIMMK, OLIEHKA PUCKA MOXKET BbITb MCNOMNb30BAHA ANS
NPUHATMA PELLEHMS O NPOACIHKEHUN paboT.

B cutyauum, korga CyLLECTBYET HECKONbKO BAPUAHTOB, OLIEHKA pUCKa MOXKET ObITb MCNONb30BaHA AT OLEHKN
anbTepPHATUBHbIX CNOCOBOB NPU NPUHATUM peLLIeHUs, 06ecneYmMBatoLLEro Hanny4LLni 6anaHc NONOXUTENbLHOIO U
OTPULIATENBHOTO pUCKA.

Ha ctagum npoekTupoBaHus u pa3paboTku OLeHKa pucka CnocobCTByeET:

- obecnevyeHunto 4ONYCTUMOrO PUCKA CUCTEMBI,

- YCOBEPLUEHCTBOBAHUIO NPOEKTA;

- UccneaoBaHU 9KOHOMUYECKOW 3EKTUBHOCTH,

- naeHTuduKkaLmm cobbITin, BO3AENCTBYIOLLIMX HA NOCNEAYIOLUME CTaANMN XXM3HEHHOTO LMKNA.

OueHKa pucka MOXeT ObITb MCMOMb30BaHA AN NONy4YeHUst MHopMauun, Heodxoaumon npu pazpaboTke
npoueayp B HOPMarnbHbIX U YPE3BbIYANHbIX YCNOBUSX.

6 BbiOop MeTOOOB OLEHKM pUCKa

6.1 O6umMe nonoxeHus

B HacTosiLIeM noapasaene npuBeaeHo onucaHKne cnocobos Beibopa METOA0B OLIEHKM pucKa. B npunoxeHu-
Ax Ay B npuBeaeHbl OCHOBHbIE METO/IbI M MPUEMbI OLIEHKM pUCKa. B HEKOTOPbBIX CIyYasix MCNONb3YIOT HECKOTbKO
METOZ0B OLIEHKW pUCKa.

6.2 BbiOOp meTOOa

OueHKa pucka MOXET ObITb BbINOMHEHA C PA3NUHMHON CTENEHbIO MYOWHLI U AeTanu3aumm C UCMoNb30BaHMEM
OOHOTO USNN HECKOSMBKUX METOA0B PA3HOT0 YPOBHS CIOXKHOCTU. POPMA OLIEHKM U €€ BbIXOAHbIE AAHHbIE JOJDKHbI
ObITb COBMECTUMbI C KPUTEPUAMU PUCKA, YCTAHOBIIEHHLIMU NPY ONpeaeneHun obnactu npuMeHeHuns. B npunoxe-
HUM A NOKa3aHbl KOHLENTYasbHbIE COOTHOLUEHUS MEXAY Pa3fIMYHbIMU KaTEropusiMm METOA0B OLIEHKU pucKa u
CyLLIEeCTBEHHLIMK haKTOpPaMM PUCKA B KOHKPETHOW CUTyauun U NPUBEAEHLI NPUMEPDI BbIOOpa METOAA OLIEHKM
pucka Ans KOHKPETHOW cuTyauumm.

Mpu BbIBOPE METOAA OLEHKU PUCKA HEODXOAMMO YYMTBIBAThL, YTO METOA AOIMKEH:

- COOTBETCTBOBATL PACCMAaTPUBAEMON CUTYaLIMU 1 OPraHn3aumu;

- NpefocCTaBnATb pe3ynbrarskl B popme, CnocOOCTBYIOLLEN NOBLILLUEHUIO OCBEAOMIIEHHOCTM O BUAE PUCKA U
cnocobax ero o6paboTku;

- obecneymBaTb NPOCNEXMBAEMOCTb, BOCNPOU3BOAMMOCTL M BEPUMUKALMIO NPOLIECCa U PE3YNLTaToB.

JomkHOo ObITb NpuBeaeHo 060CHOBaHME BbIDOpa METOA0B OLIEHKMU PUCKA C YKA3aHUEM MX NPUEMITEMOCTM U
nNpurogHocTn. Heobxoammo o6ecneynTb COOTBETCTBUE NCMOSb3YEMbIX METOA0B M BIXOAHbIX AAHHLIX 418 00be-
AWHEHWNSA pe3ynbTaToB PasnUYHLIX MCCIEAOBAHUIA.

Mocne NPUHATMA pPeLLEeHMS O BbINMOSTHEHUM OLIEHKM PUCKA U ONpeaeneHns 06nactu ee NpuMeHeHus cregyet
BbIOpaTh METOAbI OLIEHKM PUCKA HA OCHOBE:;

- uenu nccregosanus. Lienu oueHKn pucka HenocpeacTBEHHO CBA3aHbI C MCNOSb3yeMbIMU MeToAaMu. Ha-
npuMep, ECrn NPOBOAUTCHA CPABHUTENBHOE UCCNEAOBAHUE PA3HbIX BAPUAHTOB, TO MOTYT ObITb MPUMEHEHBI MEHEE
AeTanM3npoBaHHbIE MOAENM ONMMCAHNA NOCNEACTBUIA ANA aHANOTMYHbIX YaCTel CUCTEMBI;

- OTBETCTBEHHOCTM NMPUHUMAEMBIX PELLEHUI. B HEKOTOPBIX criydasx He0OX04MM BbICOKUIA YPOBEHb AeTanu-
3auum, YTOObI NPUHATL PELLEHUE, B APYIMX — AOCTaTO4MHO Donee 00Lwero NOHMMAaHuS;

- TMNa v guanasoHa aHanusmpyemoro pucka;

- BO3MO>HbIX MOCNEACTBMI ONACHOIo CoObITMA. PelleHne OTHOCUTENLHO ryOUHBI OLEHKN PUCKA AOMKHO
oTparkaTb Ha4YansLHOe BOCNIPUATUE NOCNEACTBUI (KOTOPOE, CKOPEE BCEro, UBMEHMTCS NOCHE 3aBepLUEHUs Npeasa-
pPUTENBLHOW OLIEHKN pUCKA);
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- CTEeNEHN HEODXOAMMbBIX IKCNEPTU3, HEMNMOBEYECKUX U APYIUX PECYPCOB. [POCTON NPaBUNBHO NPUMEHEH-
HbIA METOA, MOXKET 0BecnevnTb NydLLne pesynbTaTthl, €CIv OH COOTBETCTBYET 00MacTh MPUMEHEHNS OLIEHKM, YEM
CroXKHas npoueaypa, BbiMOfHEHHASA ¢ ounbkamu. OBbIMHO YCUIMSA NO OLEHKE PUCKA AOIDKHbI COOTBETCTBOBATL
YPOBHIO aHaNU3MPYEMOTO PUCKA;

- AOCTYMHOCTU MHPOPMALMU M AAHHBIX. NS HEKOTOPbLIX METOA0B HEOOX0ANMO BonbLue MHOPMaLMK 1
JaHHbIX, YeM ANS APYIUX;

- noTpebHoCTN B MoAudUKaALMK/OOHOBNEHNM OLIEHKK pUCKa. BO3MOXHO, B OyayLLeM OLEHKa AOMKHA ObITb
U3MeHeHa/obHOBMNEHA, N AN 3TOT0 MOTYT ObITb MPUMEHEHbI PA3MNYHLIE METOARI;

- 06513aTENbHBIX M AOTOBOPHbIX TPEBOBAHWIA.

Ha BbI6Op METOA OLIEHKU pUCKA BIUAIOT pasnnyHble PakTopkl, TaKMe Kak 4OCTYNHOCTb PECYPCOB, XapakTep
U CTENEHb HeoNpPeaeneHHOCTU AaHHbIX U MHOpMaLMK, CNOXHOCTL MeToaa (CM. Tabnuuy A.2).

6.3 1oCTYNHOCTL pecypcoB

Ha Bbi6op MeTo1a OLIEHKM pUCKa BNUSIOT creaytoLue hakTopbl 4OCTYNHOCTM PECYPCOB:
- IPAKTUYECKWI OMbIT, HABbIKM U BO3MOXXHOCGTM IPYNIbl OLEHKM PUCKA;

- OrpaHNYEHNs! N0 BPEMEHU M APYT1e PECYPChl OPraHU3aLmnu;

- NOCTYMHBIi BIOMKET, eCnn HE0BX0AMMbI BHELLHUE PECYPCHI.

6.4 Xapakrep U cTeneHb HeonpeaerneHHOCTU MHopMmaumn

XapakTtep u cTeneHb HeonpeaeneHHOCTM MHAOPMaLMK BKITKOHAIOT B €05 NOHMMAaHME Ka4yecTBa, Konm4ecTsa
W MONHOTbI MHAYOPMaLMK 0 paccMaTpuBaeMom pucke. NMoHMMaHUe BKIOYaeT B Ce05 0CO3HaHME JOCTaTOMHOCTU
NONyYEHHON UHPOPMALIMM O PUCKE, €70 UCTOYHMKAX U MPUYMHAX, €r0 NOCNEACTBUAX ANA JOCTUXKEHUS YCTAHOB-
NeHHbIX Luenei. HeonpegeneHHoCTb MOXET ObITb CBA3aHAa C HEONPEAENEHHOCTbLIO AAaHHbIX U HEAOCTAaTKOM A0CTO-
BEPHBIX AaHHBLIX. HanpumMep, AN CHWXEHWUA HEONPEAENEHHOCTU MOTYT ObITb UBMEHEHBLI METOAbI COOpa AaHHbIX
UM cnocodbl NPUMEHEHUS 3TUX METOA0B B OpraHusaumu. MNpuynHoON HEONPEAENEHHOCTU MOXET ObITb HENPUMEHE-
Hue Ha MecTax 3PPEeKTUBHLIX METOA0B cOOpa AaHHbIX 00 MAEHTUMDULMPOBAHHOM PUCKE.

HeonpeaeneHHOCTb MOXET ObITb HEOTBEMITIEMbIM CBONCTBOM BHELLHMX M BHYTPEHHMX LiENer u 06nacrtu npu-
MEHEHWUS MEHEIXKMEHTAa pUcKa B opraHm3auuu. JOCTynHbIe AaHHbIE HE Bcerga o0ecnevmBarotr JOCTOBEPHYIO OC-
HOBY 4118 NPOrHO3MPOBaHMA. [N YHUKaNbHLIX BUAOB PUCKA MOTYT OTCYTCTBOBATbL XPOHONOIMYECKNE AAHHbIE, a
NPUYacTHbIE CTOPOHLI MOTYT MO-Pa3HOMY MHTEPNPETUPOBATL AOCTYMHLIE AAHHLIE O pUCKe. JTuua, BEINOMHAKLWME
OLIEHKY PUCKA, JOIDKHbI MOHMMATB TUM U XapaKkTep HEONPEAENEHHOCTU U OLEHUTb €€ 3HAYEHME 4118 JOCTOBEPHOC-
TW OLEHKM pucka. Heobxoammo noaaepxnBatb NOCTOAHHbIM 0OMEH MHA)OpMaLUMEl 0 PUCKE C NMULAMU, MPUHUMAIO-
MMM pEeLLEHNE.

6.5 CnoxHocTb

3agaya OLEHKM pUCKa MOXET ObITb CMOXKHON, HAMPUMEP, OLIEHKA PUCKA AMS CIOXKHOW CUCTEMbI HE CBOAUTCA
K OL|eHKEe PUCKa ee KOMMOHEHTOB 0€3 yueTa ux B3aumogencTans. B HEKOTOpbIX crydasax 06paboTka €4MHUYHOTO
prcKa MOXXET MMETb DONbLIOE 3HAYEHME 13-3a BO3AEKCTBUA PUCKA HA APYIYIO AEATENbHOCTL. HE06X0AMMO NOHU-
MaTb CBA3b NOCNEA0BAaTENbHbLIX AEWCTBUIA U PUCKA, YTOOLI MPEAOTBPATUTEL CUTYaLMIO, MPU KOTOPOW AENCTBMA MO
yrpaBneHUto OAHUM PUCKOM MPUBOAAT K KaTaCTPOhMUECKON CUTYaLmMK B Apyron obnactu. MoHnmaHme CrnoyKHOCTU
€QMHMYHOTO pUCKa unu Habopa pUCKOB OPraHMU3aLMM KpanHe BaXXHO Npu BbiIbope meToaa(oB) OLEHKU pUCKa.

6.6 Tunbl MeTOOOB OLEHKU pPUCKa

MeToabl OLEHKMU prucka MOryT ObITb KNAacCUULIMPOBAaHbI pasnnyHbiMU cnocobamu, Uto 06ecneymBaeT NoHU-
MaHWe NX NPEMMYLLECTB U HEA0CTaTKOB. B Tabnuuax npunoxeHus A Ana UnniocTpaummn nokasaHa cBs3b HEKOTO-
pbIX METOZI0B C UX KaTeropuei.

B npunoxeHuu B gaHo onncaHme ka)aoro MeTo1a OLLeHKU PUCKA MO OTHOLLIEHUIO K MOMYYEHHOI OLIEHKE U
pekoMeHaaLUuUuM Mo ero NPUMEHEHMIO B KOHKPETHbLIX CUTYaLWsIX.
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MpunoxeHue A
(cnpaBouHoe)

KpaTkoe onucaHue MeTo0B OLIEHKU PUCKA

A.1 Bugbl meTtogoB

Knaccudukaums MeTogoB cBs3aHa C aTanamu npouecca OLEHKW pucka:

- WAeHTUdUKaLWA puUcKa;

- aHanu3 pucka — aHanus nocnegcTeuii;

- aHanu3 pucka — KavyeCTBEHHas, CMellaHHas WNU KONMYeCTBEHHas OLeHKa BEePOSTHOCTHBIX XapaKTepucTuK
pucka;

- aHann3 pucka — oueHKa appeKTUBHOCTM CyLLECTBYIOLLMUX CPEACTB YNpaBeHus,;

- aHanu3 pucka — KonuyecTBeHHas OLeHKa YPOBHS pUcka;

- CpaBHWUTEmNbHasA OLEeHKa pucka.

Onsa Kaxgoro aTana npouecca OLUeHKM pucka NPUMEHUMOCTb MeToJa OLEHKN pucka onpeaensieTcs no Lukane:
CTPOro NpUMEHUM, MPUMEHUM W He MPUMEHUM (cM. Tabnuuy A.1).

A.2 dakTopbl, BNUusiowWmMe Ha BbIGop MeToaa OLIEHKU pUCKa

dakTopamu, BAMSAIOWWUMK Ha BEIGOP MeToda OLEHKMU pucKa, SBSAITCS:

- CMOXHOCTb NpobrieMbl U METOA0B, HEOOXOLUMBIX A1 aHanusa pucka;

- XapakTep U cTeneHb HeonpeAerieHHOCTU OLEHKU pUCKa, OCHOBAHHOW Ha AOCTYMHOW MHOpMauun U COOTBET-
CTBUM Lenam,

- HeobXxoAuMEle pecypchl: BpeMeHHbIe, MHPOPMaLMOHHLIE U Ap.;

- BO3MOXHOCTb MOMYYEHUS KONIMYECTBEHHbLIX OLIEHOK BbIXO4HbIX JaHHbIX.

MpuMepbl METOA0B OLIEHKN pUCKa NpuBeAeHbl B Tabnuue A.2, rae ANsA Kaxgoro MeTofga ykasaH ypoBeHb COOTBET-
CTBUA 3TUM NPWU3HAKaM Mo LUKane: BbICOKUIA, CPedHUIA UM HU3KURA.

Tabnuya A1 — XapaktepucTuka NPUMMEHUMOCTMN METOL OB OLIEHKN puUcka

[Mpouecc oueHkM pucka
A Homep
HaumeHoBaHWe MeToaa VneHTndbU- Hanis phicka CpaBHU- | oo
Kaums M BeposTHOCT- Tenbran KeHuna
ocnen- ypOBeHb oLeHKa
pucka cTBUE Hble xapakTe- pucka pucka
PUCTUKKU
Mo3rosoii LTypm SA" NA2) NA NA NA B 01
CTpyKTYypUpOBaHHEIE UMKU YaCTUYHO SA NA NA NA NA B 02
CTPYKTYpUPOBaHHEIE UHTEPBbLIO
MeTog denbdu SA NA NA NA NA B 03
KOHTpOnbHbIE NUCTHI SA NA NA NA NA B 04
[MpeaBapuTenbHEIA aHanuM3 onacHoc- SA NA NA NA NA B 05
Teih (PHA)
WccnepoBaHne onacHocTu v paboToc- SA SA Ad) A A B 06
noco6Hoctn (HAZOP)
AHarnm3 onacHoOCTW U KPUTUHECKNX KOH- SA SA NA NA SA B 07
TpornbHbIX Todek (HACCP)
OueHKa TOKCMKONOrMYeCcKoro pucka SA SA SA SA SA B 08
CTpyKTypuUpOBaHHbLIN aHanua cueHapu- SA SA SA SA SA B 09
€B MEeTOAO0M «4TO, ecnu?» (SWIFT)
AHanus cueHapueB SA SA A A A B 10

12
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OkoHYyaHue mabnuubi A.1

I'Ipou,ecc OLEHKM pUCKa
A Homep
HaumeHoBaHWe mMeToga NaeHTudu- HaTm3 pucka Sepna:HH:;; npuno-
Kayma Mocnea- BepoaTtHocT- YpoBeHb oLieHKa Herna
PUCKa cTBUE Hble XapaKkTe- pucka pucka
PUCTUKHU
AHanus Bo3feiicTBuA Ha 6usHec (BIA) A SA A A A B 1
AHanus nepsonpuynHel (RCA) NA SA SA SA SA B 12
AHanua BNAOB W NOCneAcTBUA OTKa- SA SA SA SA SA B 13
30B (FMEA)
AHanus gepeBa HeucnpaBHocTel A NA SA A A B 14
(FTA)
AHanus gepeBa cobbiTuii (ETA) A SA A A NA B 15
AHanus nNpuvyvH 1 nocneacTeui A SA SA A A B 16
[MpWYnHHO-CNeACTBEHHEIA aHanu3 SA SA NA NA NA B 17
AHanus ypoBHeii 3awwmTsl (LOPA) A SA A A NA B 18
AHanus gepeBa peLleHui NA SA SA A A B 19
AHarnu3 BNusHUA YenoBeYecKoro gak- SA SA SA SA A B 20
Topa (HRA)
AHanus «ranctyk-6aboukay NA A SA SA A B 21
TexHu4eckoe obcnyxumBaHue, Hanpas- SA SA SA SA SA B 22
neHHoe Ha obecneyveHne HageXHOCTU
AHanus ckpbITbiX gedpekToB (SA) A NA NA NA NA B 23
MapkoBcKkuii aHanua A SA NA NA NA B 24
MogenupoBaHue mMeTogoMm MoHTe- NA NA NA NA SA B 25
Kapno
baliecoBckuin aHanuns u cetun baiteca NA SA NA NA SA B 26
Kpuskble FN A SA SA A SA B 27
MHAeKebl pucka A SA SA A SA B 28
MaTpuya nocnefcTBuili U BeposTHO- SA SA SA SA A B 29
cTei
AHanus achdekTuBHocTU 3aTpaT (CBA) A SA A A A B 30
MyneTUKpUTEpUanbHbliA aHanms pe- A SA A SA A B 31
weHuiA (MCDA)

1) SA — cTporo npUMeHnM.
2) NA — He npuMeHuMm.
3) A — npuMeHum.
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Tabnuya A2— dakTopbl, BNUAOLWNE Ha BLIGOP METOAOB OLEHKU pUCKa

paboTy cUcCTeMbI.

3HaunMMoCTb BO34ENCTBYIOLWMX haKTOpoB BosMoxHOCTb
HaumeHoBaHue o nonyyeHus
nncaHne
MeToAa oueHKW pUcKa -
Aa o p Pecypcbl 1 HeonpeaeneH CROXHOCTE KONMY€CTBEHHbIX
BO3MOXHOCTH HOCTb BbIXOAHbIX AaHHbIX
Metoabl HabnogeHua
KoHTpomnbHEIE NNCTHI MpocTas dopma naeHTudukauum pucka. Metoq noasonseTt
NpeAcTaBUTbL NONbL3OBaTeNo NepeyeHb UCTOYHUKOB Heonpeae-
TNIEHHOCTU, KOTOpLIE HEOOXOAMMO paccMOTpeTh. [onb3oBaTenu Huakue Huakasa Huakasa HeT
UCMONb3YIOT paHee pa3paboTaHHbLIA NepeyeHb, KOAEKChl (CBO-
bl NpaBun) U cTaHaapThl
[MNpenBapuUTENkbHbBIA aHa- [pOCTOA MHAYKTUBHLIA METOA aHanuaa, Lefb KOTOporo co-
nu13 onacHocTel CTOWT B MAEHTUDMKALUM ONAcHOCTM, ONacHbIX CUTyaLuii u cobbl-
= Hunakne Bbicokas CpegHasd HeTt
TWIA, KOTOPLIE MOIYT HaHEeCTU Bpej AedATenbHocTh, obopyaoBa-
HUIO UKW cUcCTemMam opraHusauuu
BcnomoraTtenbHble MeToAbl
CTpYyKTYypUpOBaHHOE WH- Cnocob nony4veHus Habopa uzei N OLEHOK, paHXupyembix
TEPBbIO N MO3FOBOWA LUTYPM KoMaHAol. Mo3roBoi LWTYPM MOXHO CTUMYNUPOBAaTL NyTEM Npu-
P TP A P ymp y P Huakue Huakasa Huakasa HeT
MEHEHWUA METOA 0B UHTEPBELIO KOAMH Ha OLMHY» WU KOAWH C rpyn-
nomn»
MeToa denbcu MeToa nony4eHnsa 3KCnepTHbIX OLEHOK, KOTOPble MOryT no-
MOYb NPU UAEHTUdMKaLUM UCTOYHUKOB M BO3AENCTBUIA OnacHo-
CTU, KONMMYECTBEHHOW OLEHKe BEPOATHOCTU W NOcneacTBUA U
obLelh oleHke pucka. 3To meTond 00606LeHUss MHeHWiA akcnep- | CpeaHue CpegHas CpegHas HeTt
TOB.
MeToa no3BonseT NPoBeCTU He3aBUCUMbLIA aHanu3 W rono-
COBaHWe 3KCcnepToB
CTpyKTypUpOBaHHbLIA aHa- Cuctema, nomoraroLlan rpynne cneyuanncToB naeHtTuduum-
nn3 cueHapueB MeTofoM | poBaTb puck. OBLIMHO MCNOMB3YIOT Ha HEGONBLUMX COBELYaHUAX. 1
CpenHue CpeaHssn Nio6as™ HeT
«4TO, ecnn?» (SWIFT) MpuMeHAT 006BIYHO BMECTe C MeTOAaMWN aHanm3a U OLEHKK ped ped
pucka
AHanua BrnuAHUA Yernose- MeToa nccnefoBaHus BO3AEWCTBUSA YenoBeYeckoro gakto-
yeckoro aktopa (HRA) pa (HRA) Ha cucTemy 1 oLeHka oLInMBok Yernoseka, BUAOLIMX Ha | CpeaHue CpeaHasd CpeaHss Ha

1) CnoxHocTb 3aBUCUT OT 0coBeHHOCTER 3aaaum.
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[TpodormkerHue mabnuubl A.2

HanmeHoBaHue
MeToJa OLEHKM pucka

OnucaHne

3HauMMOCTb BO3JelCTBYIOLUX (haKTOPOB

Pecypcbl u
BO3MOXHOCTHU

HeonpegeneH-
HOCTb

CroXHOCTb

B0O3MOXHOCTb
nony4veHuns
KONMY€CTBEHHbIX
BbIXOAHbIX AaHHbIX

AHanus cueHapueB

AHanus nepBoNpPUYUHLI

MeToa aHanuaa Npon3oLUeLLnX NoTepb, UCNONb3yeMblid ANs
YCTaHOBMEHUS UX NPUYKMH W NOWCKa CNocoB0B COBEPLUEHCTBOBA-
HUS CUCTeMbl UMK Npolecca npegynpexaeHnss nogobHbIX no-
Tepb B OyaylieM. B npouecce aHanusa HeoOXOAUMO Uccreno-
BaTb UCMOJb3yeMble Ha MeCTax MeTOAbLI YNpaBneHUsl B MOMEHT
NOABIEHNUS NOTEPb U BO3MOXHOCTM YNYyYLLEHWS YNpaBleHns

CpegHue

Hunakasn

CpeaHasd

HeTt

AHanua cueHapues

MeToa uccnegoBaHua U MAEHTUDUKALUN BO3SMOXHbLIX cle-
HapueB pa3BUTUA cobbITUiA nyTemMm npeacraBneHna Unu aKkcTpa-
nonAaunn N3BECTHLIX ONMacHbIX cobbITUiA 1 PUCKa B npeanonoxe-
HUK, YTO KaXAbIA U3 STMX CLEHapUeB MOXET Npon3oinTn. Metog
MOXeT OblTb UCNONB30BaH hopmankeHo unu HecpopmarnsHo, aHa-
N3 MOXET ObITb Ka4eCTBEHHbIA MM KONMYEeCTBEHHbIN

CpegHune

Bricokas

CpegHasd

HeTt

OueHKa ToKcukonornyec-
KOro pucka

MeToa vaeHTUdUKALMKU N aHanM3a ONacHOCTel U BO3MOX-
HbIX MyTei MX pacnpocTpaHeHUs. MeToa No3BonseT NosyynTb
UHopMaLmnio 06 ypoBHe 3KCMO3UUMKU W Bpeda ANS OKpyXato-
Weil cpelbl U MoneseH Npu oLeHKe BEPOATHOCTU HaHeceHus
TaKkoro Bpefa

Bricokue

Bricokas

CpegHasd

Ha

AHanuns Bo3AeNCTBUA Ha
O6u3Hec

MeToa no3BoONAET NPOBECTU aHann3 pucka HapyLUeHus (pas-
PYLUEHUS) KIIOYEBLIX BUAOB AE€ATENLHOCTM OpraHn3auum u uaeH-
TUULMPOBaTE BO3ZMOXHOCTU yNpaBeHns STUMU HapyLUeHWs-
MU (paspyLUeHUAMMN)

CpegHune

CpeaHas

CpegHas

HeTt

AHanus pepeBa Heucn-
paBHoOCTEl

MeToa, B COOTBETCTBMU C KOTOPBLIM UAEHTUDULMPYIOT OTKa3
cUCTeMbl (rMaBHoe coBLITUE) M 3aTeM onpeLeNnsoT NyTU ero Bo3-
HUKHOBEHUA. 3TU NyTU n3obpaxatoT rpadpuyeckn B Buae noru-
Yyeckoil ApeBOBUAHON aunarpammbl. C NoMoLlblo AepeBa He-
UCNpaBHOCTEN UCCNeayoT Cnoco0bl CHMKEHUS UMK YCTPaHeHUs
NnoTeHUUanbHbIX NPUYUH/UCTOYHUKOB HEWUCMPABHOCTU

Bricokue

Bricokas

CpeaHasd

Ha

AHanua gepea cobbITUIA

MeToa, B COOTBETCTBIM C KOTOPLIM A1 OLEHKN BEPOATHOCTH
peanusauun coSbITUA U UX Nepexoda B Apyrue cobbITUS UCMOSb-
3Y10T MHAYKTUBHbIE BLIBOAbI

CpegHune

CpeaHas

CpeaHasd

Ha
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[TpodormkerHue mabnuubl A.2

nevyeHne HageXHOCTU

HOCTU M 3 (HEKTUBHOCTU TpebyeMbix 6e30MacHOCTU, HadeXHoc-
TU M 3KOHOMUYHOCTM paboTel 06opyLOBaHMS

3HauynmMmocTb BO3,D,eI7ICTBy}OLL|I/IX QJaKTOPOB Bo3MoXHOCTb
HaumeHoBaHue nonyyeHus
MeToAa OLEHKN pucka Onucanne Pecypcel | Heonpepenen- | . KOMUYE CTBE HHBIX
BO3MOXHOCTH HOCTb BbIXOAHbIX AaHHbIX
AHarnua npuyrH u nocnes- MeToa, o6beANHAKLLNIA METOAEI JepPEeBa HEUCNPABHOCTEN 1
CTBUNA aepeBa CO6b|TV|V|, |-|O3BOJ-|F”0LL|V|V| y4yecCTb BpeMA 3anas3jblBaHUA. Bbicokue CpeﬂHHH Bbicokas D'a
B pamkax MmeTofa MoryT 6bITb MccreoBaHbl NPUYMHBI U Mocnes-
CTBMSA BO3HWKLLErO COOLITUA
MpUYUHHO-cNeaCTBEHHbIN BosgeicTBME MOXET UMETb HECKONbKO BRuaoLWMX dakTo-
aHanua pOB, KOTOpPbIE MOTYT GbITb CrPyNMUMPOBaHbLI B Pa3fiMyHble KaTero-
pun. Brivawowme gakTopbl 4acTo UAEHTUHOULNPYIOT BO BPEMS Huakune Huskas CpeaHsas Het
npoBeAEHUSA MO3roBOro LWTypMa u oTobpaxaloT B hopme JpeBo-
BUAHOW CTPYKTYpbI UK pbibbero ckerneta
®YHKUMOHaNbLHbIN aHanus
AHanus BUAOB U nocnej- FMEA (aHanus BMAOB M NOCNEACTBMIA OTKA30B) ABNAeTCH
cTBUiA oTkasoB (FMEA) n aHa- | MeToaoM naeHTUdukaunum BULOB M NpoLecca pasBuTUA OTKasa
N3 KPUTUYHOCTM BUAOB M No- | 1 ero nocrnefctanid. CyllecTByeT Heckornbko Tunos FMEA: FMEA
cneacteuii otkazo (FMECA) | npoekTa (Mnu Npogykuum) u ux kKomnoHeHtoB, FMEA cuctem,
FMEA npouecca (ana npon3BoACTBEHHbIX U COOPOUHLIX NpoLec-
coB), FMEA TexHn4yeckoro obcnyxusanus 1 FMEA nporpaMMHo-
ro oGecneyeHus. CpegfHue CpegaHsas CpegaHsas Ha
FMEA moxeT conpoBOXAaTbCA aHanMaoM KpUTUYHOCTU Kax-
Joro Buga oTkasa, OLUEeHMBaeMoro no KayecTBEHHOW, Konuye-
CTBEHHOR Unn cmelwanHol wkane (FMECA). AHanua KpUTUYHOC-
TV BUZ OB W NOCNEACTBMIA OTKA30B MOXET ObITb OCHOBaH Ha OLiEeH-
Ke BEPOATHOCTM TOro, YTO UCcrefyeMbli BUS OTKasa NpuBeeT K
O0TKa3y CUCTEMbl UM YPOBHIO pUCKa, COOTBETCTBYIOLLEro AaHHO-
My BUAY OTKasa, Unn NpenmMyLleCTBEHHOro pucka
TexHu4yeckoe obcnyxusa- MeToa naeHTUdUKaLUN U BHEAPEHUSA NONUTUKN TEXHUYECKO-
HWe, HanpaBrneHHoe Ha obec- | ro obcnyXuBaHus, HanpaBieHHOW Ha AOCTUMXEHUE pe3yrbTaTuB- CpenHue CpenHss Cpennss fa

LLOZ—0L0LE NEN/ODN d 1D0



Ll

[TpodormkerHue mabnuubl A.2

HOM MeTofe ob6beAMHeHbl forMka gepeBa HEUCNpaBHOCTEN ¢
NMOMOLLbIO KOTOPOro NPOBOAAT aHanna NPUYUH cobbITUA 1 aepe-
Ba COOLITUIA, C NOMOLLLI0 KOTOPOro NPOBOAAT aHanua nocnepg-
CTBUIA

3HauynmMmocTb BO3,D,eI7ICTBy}OLL|I/IX QJaKTOPOB Bo3MoOXHOCTb
HaumeHoBaHue nonyyeHus
MeToaa OLEHKM pucka Onucanue Pecypcbi u | Heonpegeneh- | .. KOMUYECTBEHHBIX
BO3MOXHOCTH HOCTb BbIXOAHbIX AaHHbIX
AHanua ckpbITblX Aedek- MeToa naeHTUdMKaLMN CKpBITEIX OLWIMBOK npoekTa. And Bbl-
TOB (aHanu3 napasuTHLIX Le- | ABMEHWUSA CKPLITHIX OTKA30B UCMONL3YIOT creuunansHoe obopyao-
new) BaHWe, NporpaMmHoe ob6ecrnevyeHne UM MHTErpMpoBaHHkIe Cro-
cobbl NPOBEpKU, KOTOpLIE MOTYT Bbi3BaTb BO3HWKHOBEHUE He-
GnaronpuaTHOro cobbITUA UMM MPUOCTaHOBWTE OnaronpuATHoe
cobbITne. 3TM coOBITUA He AOMXKHbI ObITh BbI3BaHbI 0TKa3oM koM- | CpefiHue CpegaHsas CpeaHsas Het
MOHEHTOB. 3TN OTKa3bl HOCAT ClyYaliHbliA XapaKTep, U UX TPyAHO
0BHapyXUTb BO BpeMs UCMbITaHuii cucTembl. CKpbIThle OTKasbl
MOryT MPUBECTU K HapyLUEHWUAM (PYHKLMOHUPOBAHUSA CUCTEMBbI,
c605M Mpu BLINOMTHEHUU NPOrpPaMMbl U Jaxe CMepTW UnW Tpas-
mMam nepcoHana
MccnenoBaHue onacHoc- O6LWwmin npouecc naeHTUMUKaLUM NOTEHUMANEHBIX onacHoc-
TM U paboTocnocobHOCTU | Tel, HanpaBleHHbLIA Ha BLIABNIEHWE BO3MOXHBIX crnabbix MecT
(HAZOP) UNU OTKIMOHEHUIA cnocoboB BeINONHeHUsA paboT (npegnonarae-
CpegHune Bricokas Bbicokas Het
MbIX WK NpefHasHa4YeHHbIx). MeToa OCHOBaH Ha MCMOoNb3oBa-
HWUW cUCTeMbI ynpaBnsatowmx crnos. [Npu 3TOM TakXe oLeHUBaloT
KPUTUYHOCTb BLIIBMEHHBIX OTKITOHEHMNA
AHanua onacHoOCTU U Kpu- Cuctema npefynpexgatowmx AeACTBUA, HanpaBneHHbIX Ha
TUYECKNX KOHTPOSbHLIX To4ek | obecnevyeHne kadecTBa NPOAYKUMW, HAAEXHOCTM M BesonacHo-
(HACCP) CTW NPOLLECCOB, Ha OCHOBE NPUMEHEHUA MOHUTOPUHIA U N3Me-
N CpegHune CpeaHas CpegHsas Het
peHUiA cneundUYecKknx XxapakTePUCTUK, KOTOPLIE AOMKHbI Haxo-
LWUTLCA B YCTAHOBIEHHbIX rpaHuuax (KpUTUYECKME KOHTPOMbHLIE
TOYKN)
AHanma ypoBHeii 3aluThl MeToz no3BonseT OUEHUTL CpefcTBa ynpaBneHna u ux ag- Cpeahue CpeaHas Cpeaas fa
(LOPA) pekTuBHOCTL. (MeTof HasbiBalT aHann3om 6apbepos.)
AHanua «ranctyk-6abou- MpocToi cxemaTuveckuit cnocob onucaHua U aHanuaa ny-
Ka» Tell peanusauum pucka (OT ONacHOCTM A0 NOCNEACTBUIA W pe-
3ynLTaToB), @ TAaKKe aHanusa MeTOAOB YynpaBneHus. B paH- Cpeahue BLicokas Cpeaas fa
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OkoHYaHue mabnuubi A.2

HanmeHoBaHue
MeToAa OLEHKM pucka

OnucaHne

3Ha4YnMocTb

BO34eNCTBYIOLYUX haKTOpoB

Pecypcbl u
BO3MOXHOCTHU

HeonpegeneH-
HOCTb

CroXHOCTb

B0O3MOXHOCTb
nony4veHuns
KONMY€CTBEHHbIX
BbIXOAHbIX AaHHbIX

CTaTUcTUuyecKue MeToabl

MapkoBCKuit aHanus

MapKoBCKUWiA aHanu3 WHoraa HasblBaloT aHanu3oM CoCTosi-
HWUIA, ero o6BIYHO WMCMOMB3YHOT NPU aHanuse CHOXHbIX BOCCTa-
HaBMNMBaeMbIX CUCTEM, KOTOPLIE MOTYyT HAXOAWTLCS B PA3NUYHBIX
COCTOSIHUSIX, BKIOYas COCTOAHUA C YXY/LUEHHBIMUW XapaKTepuc-
TUkamu paboTocnocobHOCTU

Bricokune

Hunakasn

Bricokas

Ha

MogenupoBaHue MeTO-
aom MoHTe-Kapno

MogenupoBaHue MeTogoMm MoHTe-Kapno ucnonbayloT Ans
YCTaHOBIEHUS] U3MEHEHUI CUCTEMBI, BO3HUKAIOLMX B pedynsTa-
Te U3MeHEHW BXOAHBIX AaHHBLIX CUCTEMBI C YYE€TOM pacnpege-
NeHUsA BXOAHBIX AaHHbIX 1 UX CBA3M C BBIXOLHLIMU AaHHBIMW. AHa-
M3 MOXeT ObiTb UCMONb30BaH AN MoAenu, onpeaensioLlei
B3aMMOCBSI3b BXOZHbIX W BbIXOAHLIX AaHHbLIX. BXoAHbIe AaHHble
MOTYT ObITb ONMCaHbl Kak cryvyaiiHble BeIMYMHBI COOTBETCTBY0-
UMK pacnpedeneHnsaMn v npucyLleid UM HeonpeaerneHHOCTbIo.
Ans oueHKN pucka OOBIMHO UCMONbB3YIOT TPEYronbHble pacnpe-
JeneHnsa unu GeTa-pacnpegeneHus

Breicokune

Hunakasn

Bricokas

Ha

BaliecoBckuniA aHanua

CraTucTudeckas npoueaypa, Ucnonbaylowas Ans oOLeHKU
BEPOATHOCTU pPe3yneTaToB anpuopHoe pacnpeaeneHne aaH-
HbIX. TOMHOCTb pPe3ynsTaToB BaiiecoBCKOro aHanmaa 3aBUCKT OT
TOYHOCTW anpUOPHOro pacnpegeneHus. BbailecoBckaa ceTb
MOAENMPYET NPUYUHHO-CIEeLCTBEHHbIE CBA3M Ha OCHOBE aHa-
113a BEPOSTHOCTHBLIX COOTHOLUEHUIA BXOAHBIX LaHHbIX U pesynb-
TaToB

Breicokune

Hunakasn

Bricokas

Ha
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MpunoxeHue B
(cnpaBouHoe)

MeToabl OLeHKM pUCKa

B.1 MosroBo# Wwrypm

B.1.1 KpaTkuii 0630p

MeToa Mo3roBoro LUTypMa npefcTaenseT coboi obcyxaeHune npobremMbl rpynnoi cneuuanuctos B gobpoxena-
TeNbHOW MaHepe, Lienbio KOTOPOro SBnseTcsa MAEHTUdMKaLNA BO3MOXHbLIX BUAOB OTKa30B U COOTBETCTBYIOLLMX OMACHO-
CTelN, pUcKa, KpUTEPUEB NPUHATUSA pelleHnid u/unu cnocobos obpaboTkn pucka. TepMUH «MO3roBOW LUTYPM» YacTo
ncnonb3ytoT 6onee wWUpoko Ans ob6o3HaveHuns noboro obeyxgeHns B rpynne. OgHako B NpoLecce KNaccuyeckoro Mos-
rOBOro LUTYpMa MPUMEHSIOT cneynarnbHble METOAbI, KOrAa YTBEPXKAEeHWS OfHUX Yy4acTHUKOB 06CyXAeHUs cnocobCTBYOT
BO3HUKHOBEHWIO Y OCTasbHbIX Y4aCTHUKOB MO3rOBOrO LUTYPMa HOBLIX OPUIMHarbHbIX Uaeil.

MeTog npeanonaraeT CTUMyNMpoBaHWe o6CyXAeHUS, Nepuognyueckoe HarnpasiieHne obCcyX4eHNs rpynnel B CMeX-
Hble obnacTu u obecnedveHune oxsata NpobrneM, BoISBMEHHbIX B peayrbrate obcyxgeHus.

B.1.2 O6nacTb npuMeHeHus

MeTog MO3roBoro LUTypMa MoxeT OblTb MCMOMb30BaH CaMOCTOATESNbHO UMM NPUMEHEH B COMETaHWM C ApyruMu
MeToA4amu oueHkU pucka. MeTod HanpasneH Ha MooLlpeHue oBpasHOro MbILUIEHWS YY4acTHUKOB M MPUMEHUM Ha BceX
CTafusX npouecca MeHefXMeHTa pucka U BCeX CTafMsX KU3HEHHOro uukna cucTembl. JaHHblii MeToh MoxeT ObiTb
ucnonb3oBaH Ansa obllero obcyxeHws, Korga npobnembl TONbKO MAEHTUDULMPOBaHbLI, ANA Gonee AeTanbHOro aHanu-
3a W ANA KOHKPETHLIX npobnem.

Mpu NpUMeHeHUn MeToAa MO3rOBOrO LUTYPMa BaXXHOe 3HaYeHue npugaeTcsl BO3MOXHOCTW YY4aCTHUKOB NMPOrHO3M-
poBaTb cuTyaumio. [103TOMy faHHLIA MeTof 0COBeHHO Mone3eH Npu ugeHTudUKaLMmM pucka NPUMEHEHUS HOBbIX TEXHO-
NOrUiA, Korga OTCYTCTBYIOT faHHble UM HeoBXoAUMbl HOBblE HeCTaHAapTHbIE crnocobel peLleHns Npobrnemel.

B.1.3 BxogHble gaHHble

KoMaHaa cneuvanucros, obnajatolymx 3HaHWeM opraHusalnm, CUCTEMBI, NpoLecca Ui MeTogoB, KoTopble Heob-
XOAUMO OLIEHUTB.

B.1.4 MNMpouecc BbINOMHEHU MeToAa

MpoLecc MO3roBoro LWTypMa MoXeT 6blTb hopMarnbHelM UK HedopmanbHelM. PopMarnbHbI NPOLEcC MO3roBoro
WTypMa 0bbl4HO Boree CTPYKTYpUPOBaH: y4aCTHWKW 3apaHee MoLroTOBMEHbl, TOYHO YCTaHOBMNEHbI Leflb 0bcyxaeHuns u
cnocobbl OLEHKN BbIABUHYTLIX MAEN W NOMyYeHHbIX pesynsraToB. HedopmanbHbIA NpoLecc MO3roBoro LTypMa MeHee
CTPYKTYPUPOBaH W YacTO HOCUT y3KOCMNeLUanu3MpoBaHHeliA Xapakrep.

B dhopmanbHOM npouecce BeAYLMA BEINOMHAET criegyolue AeicTBuA:

- hopMynupyeT A0 0BCYXIEeHNA HaBOASLLME M NPOBOLMPYIOLLME BONPOCH!, COOTBETCTBYIOLLME 0BCYXgaeMoil npo-
onewme;

- onpegenseT Lenu obcyxaeHnsa n o6bACHAET ero Nopsgok,;

- MepBbIM HadMHaeT obcyxaeHne (3agaeT HanpaBreHne obCcyxAeHus), a YneHbl KoMaHAbl paccMaTpuBaroT Bbig-
BUraeMble naeu, crapascb UAEHTUOULMPOBaTL Kak MOXHO Gonblue npobrnem u pelueHuid. [pu SToM HUKTO He obcyxaa-
€T npaBuibHble OHW UMK HET U HeOBXOAUMOCTE BHECEHWA WX B CMMCOK. Bce ngen MMetoT npaBo Ha BHECEHWEe B CMUCOK,
yTo obecneunBaeT cBobogHoe obcyxaeHne 6e3 3anpeToB U OCTaHOBOK. Bce BXOAHbIE AaHHBIE MPUHUMALOT U He NoaBep-
ratoT KpWTWKe, MOITOMY rpynna GbICTPO NPOABUraeTCsA B UCCMeL0BaHWN U BCECTOPOHHEM 0BCyXAeHWUn npobnems;

- BedyLuii MOXeET HanpaBWUTb obCyXgeHNe B MHOE Pycno MyTeM MPUBIIEYEHUS HOBBIX YNEHOB KOMaHAbl, Korga
uaew, BbiCkasaHHble B OJHOM HanpaeBfeHWu, ucyepnaHsl UM obcyxaeHne CrUWKOM OTKIOHWIOCH OT MOCTaBMeHHbIX
uenei. OcHoBHas Lenb 3akmnovaeTcs B HeobxoguMocTn cobpaTb kak MOXHO Gonbliue pasHoobpasHbIxX uaei ansa nocne-
JyloLero aHanmsa.

B.1.5 BbixogHble gaHHble

BeIXoAHble JaHHble 3aBUCAT OT CTaguu npoLecca MeHeKMeHTa pUcka, Ha KOTOPO MPUMEHEH MeTOS MO3roBoro
WTYpMa, Hanpumep, Ha cTagun ngeHTudukaLmm, BbIXOAHbIMW AaHHBIMW MOTYT BbiTb MepeYHK onacHbIX cCobbITUA M Heob-
XOAUMBIX CPEACTB yrpaBleHus.

B.1.6 NpeunmMyLlecTBa U HEAOCTATKU

MpeumyLlecTBaMU MeTOAA MO3rOBOro LUTYpMa SABMSIOTCS:

- pa3BUTUE Y YHaCTHWKOB HECTAHAAPTHOMO MbILUMIEHMWS, KOTOPOE NOMOraeT B UAeHTUdMKaLUM HOBBIX BULOB pUCKa
HaxoA4MTb HOBblE PeLUeHMs,

- BOBfleYeHWe B obcyxAeHne KIoYeBbIX NPUYacTHBIX CTOPOH U, CeAOoBaTenbHO, yy4lleHne npouecca obMeHa
UHdopmaLmei;,

- BbICTPOTa U NEerkocTb NPUMEHEHU MeToAa.

HepocTtaTkamu MeToAa ABNAIOTCA criegytoLyue.

- BoaMoxeH HegocTaToK HaBbIKOB M 3HAHWIA Y4aCTHUKOB o6CyXaeHWs ANns 3P eKTUBHOro reHepmpoBaHus ugei.

- Tak KaK MeTog MPOCT U HECTPYKTYPUPOBAH, TO TPYAHO NPOBEPUTL BCECTOPOHHOCTL 06CYXAEHUSA U NOATBEPAUTE,
YTO BCE OMACHOCTM U BUAbl PUCKa MAEHTUMLUPOBaHSI.
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- OnHamuka obcyxaeHusa B rpynne MoxXeT OblTb Takoid, NMpu KOTOPOWA HEKOTOpLIE y4aCTHUKM, pacnonaratome
LEHHBIMU UAEeAMU, HE MPOABMSAIOT cebd, B TO BpeM4a Kak Apyrne AOMUHUPYIOT Npu obcyxaeHnn. STOT HEJOCTaTOK MOXET
ObITb NPeoAONEH NYTEM NPUBIIEYEHUA KOMMBIOTEPHOW TEXHUKM U UCMONB30BaAHWA METOAA 3aKPbITLIX FPYNn U AUCKyc-
CMOHHOro dopyMa. MeTof KOMMbLIOTEPHOMO MO3rOBOro LUTYpMa [JOMyckaeT aHOHMMHOE ydacTue, YTO No3BonseT mabe-
XaTb JIMYHLIX U NOMUTUYECKUX pasHornacuii y4acTtHukoB. [pu ncnonb3oBaHWM MeToAa 3aKpbITLIX FPYNN Uaeun Hanpaens-
IOTCA KOOpAWHATOPY M 3aTeM 0BCyXAatoTCs YrieHaMu rpynnel.

B.2 CTpyKkTypupOBaHHbIE UK YaCTUYHO CTPYKTYPUPOBaHHbIE MHTEPBLIO

B.2.1 KpaTkuii o630p

B CTpyKTypMpOBaHHOM MHTEpPBLIO OMpallMBaeMoOMy 3afjatoT BOMPOCH M3 3apaHee MOArOTOBMEHHOrO MepeYHs,
NooLLpstoLLNEe BCECTOPOHHWUIA aHanua cutyauuun u, Takum obpasom, 6onee NonHy0 MAEHTUUKaALMIO ONacHOCTEN W pUc-
Ka. YacTu4YHO CTPYKTYpUPOBaHHOE UHTEPBLIO aHanorMYHO CTPYKTYPUPOBaHHOMY, ofiHaKo oHo obecneudnBaeT GonbLuyto
ceobogy npwu obcyxaeHun ncenefyemMoin npobnemsl.

B.2.2 O6nactb NnpuMeHeHus

CTpyKTypUpOBaHHbEIE U YACTUYHO CTPYKTYPUPOBaHHEBIE MHTEPBLIO MOSIE3HBI B CUTYaLMAX, Korga TpyaHo cobpaTtb
niopei gnsa obeyxaeHnsa unu korga ceobogHoe obcyxeHuUe B rpynne HEBO3MOXHO. [laHHbIe BUAbI UHTEPBLIO Yallle BCEro
UCMONb3YHOT Kak YacTb NpoLecca aHanusa pucka ans uaeHTudukaLmm onacHocTeN Un oLeHKU 3hPEeKTUBHOCTM CPEACTB
ynpasneHua. OHKU MOryT ObITb NMPUMEHEHBI Ha BCEX CTafusx NpoekTa unu npouecca. CTpyKTypUpOBaHHbBIE U YaCTUYHO
CTPYKTYPUPOBAHHLIE MHTEPBLIO MOTYT ObITb MCMOMB30BaHbl MpU cOope BXOAHLIX AaHHbIX A5 OLEHKA pUcKa NPUYacTHbI-
MU CTOPOHaMM.

B.2.3 BxoaHble gaHHble

BxoaHble aaHHbIe BKNOYaOT B cebs:

- TOYHOE onpefeneHne Lenel UHTEPBELIO;

- CMUCOK onpalUuBaeMbIX, KOTOPLIA JOMmMKkeH BbITb COCTaBNeH C y4eTOM UHTEPECOB MPUBIIEKAEMBIX NMPUYACTHBIX
CTOPOH;

- NepeYeHb BOMPOCOB.

B.2.4 MNpouecc BbINOMHEHU MeToAa

BHayane HeoGxoAMMO COCTaBUTE MepedeHb BOMPOCOB, HamnpaBrstoWmMx pa3mblLLeHna onpalmBaemoro. Bonpo-
Cbl JOMKHbI ObITb, HACKOMBKO BO3MOXHO, NMPOCTLIMW, U3NOXEHBlI HAa MOHATHOM ANS OMNpallMBaeMoro A3blke U OXBaTbl-
BaTb TOMBKO ofHy Mpobnemy. OTBETHI Ha BOMPOCHI HE LOIMKHEI ObITh OrpaHUYeHbl MO BPEMEHU. Bo3MoXHLIE nocreayto-
LLMe BOMpPOCHI, HamnpaBrieHHbIE Ha pa3bACHEHWE OTBETOB, AOMKHbI ObITb MOArOTOBMIEHLI 3apaHee.

3aTem Bonpockl JomMKHEl BBITE NpefnoxeHsbl onpalmMBaeMomy nuuy. MNpu yTOYHEHUAX OTBETHI AOMKHbLI ObITb orpa-
HWYeHbI Mo BpeMeHU. Heobxoaumo cneaumTb 3a TeM, YToObI MOCTaHOBKa BOMpPOCa He nofckasbiBana ornpaliMBaeMoMy
onpeferneHHbIid OTBET.

Mpu aHanuse oTBETOB He0BX0AMMO NPOSABNATL MTMOKOCTb U 06ecne4nTb BO3MOXHOCTL MccrefoBaHusa obnacrei,
npegnaraemMelx onpallnBaeMbiMin B CBOUX OTBETaX.

B.2.5 BbiXxogHble gaHHble

BbIXOAHEIMW J@aHHBIMU ABMSETCA MHGOPMaLUsa O BOCMPUATAM NPUYACTHBIMU CTOPOHaMK npobnem, Kotopble SB-
NATCA NPEAMETOM UHTEPBLIO.

B.2.6 NpenmyLuecTBa U HeOOCTATKU

MpenMyLLecTBa CTPYKTYPUPOBAHHOIO UHTEPBELIO:

- CTpyKTYypUpOBaHHLIE WHTEPBLIO MO3BOMNAT OMNpallMBaeMbIM aHanuampoBaTk Npobnemy.

- OBMeH MHopMaLUeld «OAUH Ha OfWHY» MOXET MO3BONUTL PacCMOTPETb NPOGNeMy CO BCEX CTOPOH.

- MeTog nossonseT BoBrieyb B 06cyxgeHne npobnemsl 6onbluee KONUYECTBO NPUYACTHBLIX CTOPOH, YEM MO3rOBOM
LUTYPM, B KOTOPOM 3afieiicTBOBaHa OTHOCUTENLHO Hebornbluas rpynna nuy.

HepocTtaTku BKroYatoT B cebs cnegytoLlee:

- CTpyKTypupOBaHHOE WHTEPBLIO TpebyeT BonblUUX 3aTpaT BpEMEHU UHTEPBLIOEPa ANS NonyYeHns n obpaboTku
pa3HoobpasHbIX U MHOTOMUCIIEHHBIX MHEHUIA 0 npobneme.

- MeTog gonyckaeT NpeaB3AaTOCTb U HexenaHue obcyxaars npobrnemy B rpynne.

- Mpw NpuUMeHeHMM MeToAa TPYAHO MPUMEHUTL cnocobbl CTUMYNMPOBAHUA U haHTa3nMmn YenoBeka, KOTopLIe ABMSA-
toTcs 0COBEHHOCTBLIO MO3rOBOro LUTYpMa.

B.3 Metoa Odenbdum

B.3.1 KpaTkuii o630p

MeTog denbdu npegHasHadeH And nonyveHms o6obLeHHOro MHEHUS rpynnbl 3KCnepToB. XOTS AaHHbIA TEPMUH B
HacToslLLee BpeMS YacTo ncnosb3ytoT Sonee LWNpOKO BO Bcex (hopMax MO3roBoro LUTypMa, CyLLeCTBEHHOW 0COBEHHOCTLIO
mMeTofa [enbdu ABMNAETCA TO, UTO IKCMNEPTHI BbipaXatkoT CBOE MHEHUE WHAUBMAYANBHO WU @aHOHWMHO, MpU STOM UMesd
BO3MOXHOCTb y3HaTb MHEHUS JpPYrux SKCMepToB.

B.3.2 O6nactb NnpuMeHeHus

MeToa Oenbdgm moxeT ObITb MPUMEHEH Ha BCEX CTafMWsAX npoLecca MEeHeAXMEeHTa pucka U BCeX aTanax Xus-
HEHHOrO LMKMa CUCTEMbI, Be3fe, rae HeoOXOAUMBI COrMacoBaHHLBIE OLEHKM 3KCMEPTOB.

B.3.3 BxoaHble gaHHble

BapuaHTbl pelueHunii npobnemsl, Ana otbopa KOTOpbIX HEOOXOAMMO COMMacoBaHHOE €AMHOE MHEHWE.
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B.3.4 MNpouecc BbINOMHEHU MeToAa

Mpouecc BktovaeT B cebsA NpoBeAEHUE YACTUYHO CTPYKTYPUPOBAHHOMO @HKETHOro Onpoca rpynmnbl SKCNepToB.
Mpu 3TOM 3KCMEepThl HE JOIMKHBI BCTpeYaThCA APYr C APYIroM, Y4TO No3BonsaeT obecneynTb HE3AaBUCUMOCTL UX MHEHWIA.

HomkHa 6bITb BEINOMHEHA creaytolada npoueaypa:

- chopMupoBaHmMe rpynnbl BLINOMHEHWA U MOHUTOPUHra npouecca denbdu;

- BbIGOp rpynnel 3KCNepToB (MOryT 6bITb CPOPMMPOBaHLI OfHa WM HECKOSBKO Ipynn CneLuanucToB);

- pa3paboTKka nepBoHa4anbHOro NepeYHs BONPOCOB,

- TECTUpPOBaHNE NepPeYHsI BOMPOCOB;

- OTNpaBKa NepeYHsi BOMPOCOB UHAWUBUAYAIBLHO KaX oMy y4acTHUKY AUCKYCCUM;

- aHanm3 n 06obLyeHne OTBETOB 3KCMEPTOB U PacnpoCTpaHeHWe pesynbTaToB CPpen YHaCTHUKOB JUCKYCCUU;

- MOBTOPHbLIN OMpPOC Y4aCTHUKOB AUCKYCCUM 1 NMOBTOPEHMWE NpoLiecca A0 TeX Nop, Noka He ByAeT AOCTUIHYTO corna-
cue no obcyxgaemoil npobreme.

B.3.5 BbixogHble gaHHble

EnvHoe MHeHue no npobneme.

B.3.6 NpeunmMyLlecTBa U HEAOCTATKU

MpeumMyLlecTBa MeTOA4a BKItOWatoT B ce6A criefytoLee:

- MockonbKy npoleaypa ABnAeTcA aHOHUMHONR, Bonee BEPOATHO, YTO ByAyT BbipaXeHbl HEMOMYNAPHBIE MHEHWS.

- Bce B3rnsagel Ha npobnemy paBHO3HaYHbI, YTO MO3BONAET U3bexaTb JOMWHUPOBAHWUA MHEHWUS OTAENbHBIX NUL,.

- MNony4eHune npaB co6CTBEHHOCTH Ha BEIXOAHLIE faHHbIE.

- YYacTHUKU OBCYXAEHNSA He JOIDKHBI HaXOAUTLCA B OAHOM KOHKPETHOM MECTE B KOHKPETHOE BpPEMS.

- HegoctaTkn MeTofa BkItoYatoT B ceba crepytollee.

- MeTog [enbdhun ABNseTcs TPYLOEMKAM U 3aTPaTHBEIM MO BPEMEHW.

- YYacTHUKN JOMmKHbI ObITh B COCTOSHUM TOYHO M SICHO BLIP@3uTb CBOW MLICIIU B NMUCLMEHHOR hopMe.

B.4 KoHTponbHble NUCThI

B.4.1 KpaTkuii 0630p

KoHTpornbHbIe NUCTLI NpeAcTaBnAlT coboil NepeyHN ONacHOCTER, pucKka U 0TKa3oB CPEACTB yNpaBrieHns, KOTo-
pble 06bIMHO pa3pabaTbiBaloT Ha OCHOBE MOSyYEeHHOrO paHee onbiTa, Pe3ynbTaToB NpeAblAyLeid OLEHKU pucKka unu
pe3ynsTaToB OTKa30B, MPOU3OLLEALLMX B MPOLUIIOM.

B.4.2 O6nacTb NnpuMeHeHus

KOHTPOMBHLIA TUCT MOXET BbITh UCNONBL30BaH ANA UAEHTUdMKALMU ONAcHOCTER U pUCKa WITM OLEHKM 3 peKTuB-
HOCTU CPeACTB ynpaBrneHns. KOHTponbHbIE NMCTEI MOMYT ObITh UCMONb30BaHbl Ha BCEX CTafUsAX XXU3HEHHOrO LUKra npo-
Lykuuu, npoLiecca Unm cucteMbl. KOHTPOMbHbIE NIUCTEI MOTYT GbITh MCMOMb30BaHbl Kak YacTe ApYrux METOAO0B OLEHKN
pvcka, OfjHaKo OHW Hamboree noreaHbl ANA NPOBEPKU MOMHOTHI PAacCMOTPEHUS Uccrnegyemoi npobnemsl nocne npu-
MeHeHus Bonee obpasHbiX U TBOPYECKMX METOAOB NPU UAEHTUDMKALMM HOBLIX Npobnem.

B.4.3 BxogHble gaHHble

MpepLwecTBytowasa nHdopMaLns U 3KCNepTHLIE OLEHKM No npobneme, obecnedunsatoyne BLIOOP BOMPOCOB U pas-
paboTKy 3Ha4YMMOro KOHTPOSBHOMO JINCTa (KenaTenbHO YyTBEPXKAEHHOrO).

B.4.4 MNpouecc BbINOMHEHUA MeToAa

HomkHa 6bITb BEINOMHEHA creaytolada npoueaypa:

- onpefeneHne obnactu NPUMEHEHUS;

- COCTaBfIEHUE KOHTPOSBHOro nucta TakuM obpasom, 4YTobbl OH oxBaTbiBan Bcto obrnacTb nNpuMeHeHus. KoHT-
pOnbHbIE NMUCTLI AOMKHbI ObITh TLATENbHO coCTaBNeHbl ANA JOCTUXEHUSA NOCTaBNeHHOW Lenu. Hanpumep, cocTaBneH-
HbIiA paHee KOHTPOSbHLIA JTUCT He MOXET ObITb MCNOMB30BaH NpU MAEHTUGUKALUN HOBLIX OMacHOCTER UK PUCKa;

- MU0 UKW rpynna Ny, AOSMKHbI MPUMEHATL KOHTPOSBHEIA NTUCT NOcnefoBaTeNbHO K KaX oMy SNeMeHTY npoLec-
ca UM CUCTEMbI ANSA ONPeAEeNeHns TOro, NPeCTaBMNEH M 3TOT 3IEMEHT B KOHTPOSILHOM JICTE.

B.4.5 BbixogHble gaHHble

BbixofHble AaHHbLIE 3aBUCAT OT CTafuu MpoLecca MeHeLXMEHTa pucka, Ha KOTOPOA NMPUMEHEHbI KOHTPOSbHbIE
NUCTLI. Hanpumep, BBIXOAHBIMU JaHHEIMU MOTYT BbITE NepeyHn HealekBaTHEIX CPEACTB YNpaBeHUs UM NepeYHmn onac-
HOCTeR.

B.4.6 NpeunmMyLlecTBa U HEAOCTATKU

MpeunmMyLlecTBa MeToAa KOHTPOSBHLIX JINCTOB:

- KoHTponbHble NMCTBI MOTYT UCMOMB30BaTh NULa, He SBMAILMECS 3KCnepTaMu.

- Ecrin KOHTpornbHbIE MUCTLI XOpOLLO pa3paboTaHbl, TO OHU 06BLEAUHSAIOT pasHoobpasHele BUALI SKCMEPTHLIX OLie-
HOK B MPOCTYIO ANA UCMONb30BaHWUA hOpMY OLIEHKM.

- KoHTpornbHEbIe NucThl 06ecneqmBatoT TO, YTO OCHOBHbLIE NPOGNeMbl He YMyLLEHBbI.

HepocTaTkn MeToAa KOHTPOSBHLIX JIUCTOB:

- PaboTa ¢ KOHTPONbHLIMK NIUCTaMK YacTo chepxusaeT cBobony Mbicneid Npu naeHTudUKaLmM onacHoOCTEN.

- KoHTponkbHEIE MUCTLI UCMOSB3YIOT ANA UCCNEOBaHUSA KM3BECTHBIX 3HAHWAY, HO HE «M3BECTHOrO HE3HAHMAY WK
«HEN3BECTHOrO He3HaHUNA».

- [pMMeHeHNe KOHTPOIBHLIX IUCTOB MOOLUPAET hopmMarbHOE NMOBEAEHME MepcoHana no MpUHUUMY «NocTaBUTb
ranouky».
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- MeToa KOHTPOMbHbLIX SIMCTOB OCHOBAH Ha HabnogeHusx, NosToOMy CyLLEeCTBYET yCToWYMBasA TeHAEHLUA He BUAETb
UnK He 3aMeyaTb Npobnemsl.

B.5 NpegBaputenbHbI aHanu3 onacHocTemn

B.5.1 KpaTkuii o630p

PHA") aBnsieTcs NpoCTHIM MHAYKTUBHBEIM METOOM aHanusa, Lefb KOTOPOro COCTOUT B MAEHTU(DMUKaLMK onacHoC-
TeWl, onacHbIX CMTyaLWid U COBBITUI, KOTOPbIE MOMYT HapyLWKUTL paboTy UKW HaHeCTU Bpe AaHHOMY BUAY AeATENbHOCTY,
06opyAoBaHWIO UMK CUCTEME.

B.5.2 O6nactb npuMeHeHus

PHA 06bI4HO BEINOMHAT Ha paHHUX CTagusx paspaboTKu NpoekTa B YCNOBUAX HeJocTaTka MHpopMaumn o geta-
nax npoekta unu paboumx npoueccos. PHA yacTo npegliectsyeT garbHEWLUMM UCCNEA0BaHUAM UMW HanpaBneH Ha
nofyyeHne mHdopmauun gnsa paspaboTkm TpeboBaHuii kK NpoekTUpyemoi cucteme. PHA Takke MoxeT ObiTb noneseH
NpW aHanuse CyLiecTBYIOLLMX CUCTEM, HaMpaBNeHHOM Ha paHXMpoBaHWe ONacHOCTEW M pyUcKa ANSA nocnegyoLlero aHa-
nv3a pucka.

B.5.3 BxoaHble gaHHble

BxogHble AaHHble BKIOYatoT B cebs:

- MHopMauuio 06 oLeHWBaeMol cucTeme;

- JOCTYMHble W OTHOCALLMECH K Aeny AeTanu NpoekTa CUCTEMBI.

B.5.4 MNpouecc BbINOMHEHU MeToAa

MepedveHb onacHocTel, obLMX onacHbIX CUTyaumil U pucka opMUPYIOT Ha OCHOBE crniegytoLlei MHpopMaLuu:

- faHHble 06 UCMonb3yeMbIX U U3roTaBNMBaeMbIX MaTepuanax, UX XMMUHeCKO U MHOW aKTUBHOCTY,
nepeyveHb UCNonb3yemMoro o6opyaoBaHus;
cBefeHus o paboyeil cpeje;
cXeMa pacnosioxeHuss obopyaoBaHus,

CBefleHNs 0 B3aMMOAEWCTBUMN KOMMOHEHTOB CUCTEMbI U T. [.

Ona ngeHTudukaumn pucka u ganbHenlwen oLeHKN MOXET ObiTb BbINMOMIHEH KAa4YeCTBEHHLIA aHanus nocrneacTBUi
HexenaTenbHOro cobbITUA U UX BEPOSATHOCTEIA.

PHA cnepyeT noBTOpATb N0 Mepe MPOXOXAEHWUA CTaguii NPOeKTUPoBaHUS, pa3paboTku U UCMbITaHUIA 4NS BbISB-
NeHWSA HOBbIX ONacHOCTEA U BHECEHWUSA HEeOBXOANMBIX U3MeHEeHUIA. [onyyYeHHble pe3ynbraThl MOryT ObiTb NpedcTaBieHsbl
B BMAe Tabnuupl unu B BUge «aepesay.

B.5.5 BbiXxogHble gaHHble

BeixogHble AaHHble BKITOYaloT B cebs:

- NepeYveHb ONacHOCTEN U COOTBETCTBYIOLLErO PUCKa;

- pekoMeHZaluW No MPUHATUIO pUCKa, peKoMeHAyeMble CpeAcTBa ynpasrieHus, TpeboBaHWA K KOHCTPYKLMU Un
3anpoc Ha BblNofiHeHWe Gonee AeTanbHOR OLEHKM.

B.5.6 NpenmyLuecTBa U HeOOCTATKU

MpeumyLlecTBa MeToaa:

- MeTog PHA MOXHO MCnonNb3oBaTh B CUTYaL MU orpaHWyYeHHon MHopMaLmu.

- MeTog PHA nossonseT uccrnefoBatb PUCK HA CaMbIX PaHHUX CTafWsAX XKMU3HEHHOIO LMKIa CUCTEMBI.

HegocTatkn meToga:

- MeTog PHA npegocTaBnseT TonbKo npeABapuUTenbHY0 MHopMaLuio.

- MeTog PHA He ABnsieTcA BCECTOPOHHUM METOAOM W He MoXeT obecneyunTb NoApPobHY0 nHdopmMaLuto ob onac-
HbIX cOBbITMAX U cnocobax Ux NpefoTBpaLleHus.

B.6 UccnepgoBaHne HAZOP

B.6.1 KpaTkuii o630p

A66pesuatypa HAZOP?) o3HauaeT UccreoBaHMe onacHoCTh U paboTocnocobHocTu. MccnenosaHue HAZOP npeg-
cTaBnseT coboii CTPYKTYPUPOBAHHBIA M CUCTEMAaTU3MPOBaHHBIA aHanus 3anfnaHWpoBaHHbIX UK CYLLECTBYHOLUX NPOLYK-
uuu, npouecca, npoueaypsl unu cuctemsl. UccrnegosaHne HAZOP aBnseTca MeTo4oM UAEHTUUKALMN onacHOCTel u
pvcka gns niogen, obopyaoBaHus, oKkpyKatolwen cpeabl U/Mnu 4ocTUXeHUs Lenei opranusayuun. OT rpynnel uccrnegosa-
HMA HAZOP 06bIMHO OXMAatoT Mo BO3MOXHOCTM KOHKPETHBLIX peLleHunii no obpaboTke pucka.

HAZOP saBnseTtca kayeCTBEHHbIM METO4O0M, OCHOBaHHbLIM Ha WCMOfIb30BaHWK YMPaBMSAOLLMX CIOB, KOTOpbIE MO-
MOraroT NMOHATE, NOYEMY LieNnn MPOEKTUPOBaHNUSA UMK YCNOBUSA PYHKUMOHUPOBAHNUSA He MOTYT ObiTb JOCTUMHYTHI Ha KaX4 oM
3Tane npoekTa, npouecca, npoueaypsl unu cuctemol. Mccnegosanme HAZOP 06blMHO BBIMOMHAST MeXAUCLMNNUHap-
Has rpynna B TEYEHWN HECKOSbKUX 3acefaHuii.

Wccnegosarnne HAZOP, nogobHo metogy FMEA, HanpaBneHo Ha naeHTUdMKaLmMIo BULOB 0TKa3oB MnpoLecca, cuc-
TeMbl UNK Npoueaypbl, X NpUYKH U nocreacTeuii. OTnnuune uccrnegosarHma HAZOP oT MeToga FMEA 3akntoyaeTcs B TOM,
YTO NpU NpUMeHeHUn nccnegosaHua HAZOP paccMaTpuBaloT HexenaTterbHble pe3ynbraThl M OTKIIOHEHUST OT HaMmeueH-
HbIX PE3yNnbraToB W YCroBUIA ANs NOUCKA BO3MOXHbLIX MPUYWMH U BUAOB OTKas3a, Torga kak B Metoge FMEA aHanva HauuHa-
10T C UgeHTUdMKaLMM BUAOB OTKasa.

) MeTton PHA — Preliminary Hazard Analysis.
2) HAZOP — Hazard and Operability Study.

22



rocTP MCO/M3IK 31010—2011

B.6.2 O6nacTb npuMeHeHus

WNccnepgosanne HAZOP nepBoHadansHo 6bino paspaboTaHo Ans aHann3a CUCTeMbl XMMWUYECKUX MPOLEeCccoB, HO
BrocrefcTBMM cdhepa ero npuMeHeHns bbina paclumpera 4nisa NPUMEHEHUS B TEXHUYECKUX CUCTEMaX U CIIOXHBIX Npous-
BogcTBax. ObnacTb NPUMeHeHUs MeToAa BKITHoHaeT B cebs MexaHUYecKne W SreKTPOHHbIE CUCTEMBI, MPOLIEAYPEI, CUCTe-
Mbl MporpamMmmHoro obecneyveHus, opraHn3aLnoHHble 3MEHEeHMWs, pa3paboTKy U aHanua topuanYecknx JOKYMEHTOB
(Hanpumep, KOHTpaKTOB) U Ap.

Mpouecc nccnegopaHns HAZOP moxeT ObiTb MPUMEHEH MPU NOBOLIX M3MEHEHUSAX KOHCTPYKLMMW, KOMMNOHEHTa(0B),
paspaboTaHHbIX Npouedyp W JeACTBUA YenoBeka.

WccnepoBaHne HAZOP unpoko MCnonb3ytoT A4S aHanusa nporpaMMHoro obecnedeHns. Ecrnv ero npuMeHsoT K
ynpasneHunto 6e30NacHOCTbI0 KpUTUYECKUX BUAOB 060OPYAOBaHUA U KOMMbIOTEPHBIM CUCTEMaM, TO MeTod obo3HavarT
CHAZOP") (MccnepoBaHue ynpaBreHMs OMacHOCTLIO U paboTocnocoBHOCTLI0 UMW WCCMefoBaHne KoMMbIoTepHON
onacHocTu 1 paboTocnocobHOCTH).

WccnegosaHne HAZOP o6bIMHO MpeanpuUHUMAlOT Ha cTaguv AeTanv3auuu KOHCTPYKLUMKU, Korga nomnHas cxema
HameuYeHHoro npouecca yxe paspaboTaHa, 04HaKo elle MOXHO BHECTU HeobxoguMble U3MeHeHNUA. C fpyroll CTOPOHLI,
nccnegosaHne HAZOP MoxeT BbiTb MPUMEHEHO MOCeA0BaTeNbHO C PasfWYHBIMA YNPaBnAOLWMMA CIIOBaMU Ha Kax-
[OI CTagun NpPoekTUpoBaHWUA 1 pa3paboTkn. OHO Takke MOXET OblTb BbIMOIHEHO Ha CTagWu NpPoW3BOACTBA, OLHAKO Ha
3TON CTagMu BHECEHME W3MEHeHWIA Mo pesynesraTaM UccrefoBaHWil MoXeT ObiTb Gornee 3aTpaTHbIM.

B.6.3 BxogHble gaHHble

OCHOBHLIMW BXOAHLIMW AaHHbIMK uccnefoBaHus HAZOP aBnstoTes: Tekywas mHdopMaums ob uccrefyeMbix
cucTeMe, NpoLecce UK npoueaype, a Takxke Lenu 1 dyHKUMOHanbHble TpeboBaHKs K NpoekTy. BxogHble gaHHbIe MOryT
BKItOMATL B ceBs: YepTexu, nepeyeHb TpeboBaHWiA, TEXHONOMMYECKUe KapThl, CXeMbl YNPaBfieHns NpoLEeccoM U COOTBET-
CTBYIOLMX JIOTMYECKUX CBA3El CXeMbl pas3melleHWs obopyfoBaHus, npouedypbl OYHKUMOHUPOBAHUA U TEXHUYECKOro
obcnyxnBaHua, NnaHbl AeiicTBUiA B aBapuitHbIx cutyauusx. Ecnn HAZOP He cBA3aH ¢ nporpaMmHelM obecneyeHneMm, To
BXOAHbLIMW JaHHBLIMU MOTYT ObITh Mobble AOKYMEHTHI, ONKUCkEIBatoLLMe PYHKLUUWN W INeMEeHTEl UCCNeyeMblX CUCTEM WUIn
npouedyp. Hanpumep, BXOAHEIMU AAHHBEIMA MOTYT ObiTh. JuarpaMMa OpraHu3alnoHHOW CTPYKTYpPbl U ONUcaHWe OTBeT-
CTBEHHOCTW U 0653aHHOCTel nepcoHana, NPoekT JoroBopa UMW npouenypbl.

B.6.4 MNMpouecc BbINOMHEHU MeToAa

B npouecce nccnegosarnusa HAZOP paccmatpuBaroT NpoekT u TpeboBaHus K uccregyeMbiM npoueccy, npoueaype
UMK cucTeMe, NOApasAensaloT UX Ha YacTu U NMPOBOAAT aHanu3 Kaxgol U3 aTuX YacTeid, Y4ToObl OBHapyXWUTb, Kakue
OTKIIOHEHUSA OT HaMEe4YeHHOro UCMOSIHEHUS MOTYT MPOU3OUTH, YTO MOXeT OblTb NPUYMHON BO3MOXHBIX OTKIOHEHWIA U
KakoBa BEPOSATHOCTb WX MOCNeACTBUN. STUX Lienell JocTUratoT nyTeM CUCTEMATUYECKOro UCCNEef0BaHUA TOrO, KakK Kax-
Jas YyacTb CMCTeMBbI, NpoLecca Wnu npouegypbl pearnpyeT Ha U3MEeHEeHUs OCHOBHbIX NapaMeTpoB NPU WCNOSb30BaHUM
NoAXoAsLLero ynpaensoLero crnosa. Ynpasnsaowme crioBa MoryT 6blTb nogobpaHbl 41151 KOHKPETHOW CUCTEMBI, NpoLiec-
ca unu npoueaypsbl, Ui MOryT 6blTb MCNOMb30BaHbLI 0OLLMe yNpaBnsioLe CNoBa, 0XBaTbiBatoLLMe BCe TUMbl OTKITOHEHWA.
B Ttabnuue B.1 npvBegeHbl NpUMepbl YacTo MCMOMb3yeMbIX YNPaBnAOWMX CMOB ANA TEXHUYECKUX cucteMm. MNogobHele
ynpaBnsiowne crioBa, TakMe Kak «CIULIKOM PaHO», «CIULIKOM MO3JHO», «Borblue», «MeHbLUEY», «CIWLLIKOM AONro»,
«CMMLLKOM BbICTPO», «HeMNpaBUibHOE HanpaBlieHUey», «HenpaBuUibHasa Lenby, «HenpaBuiibHoe JeAcTBUEe» MOryT ObiThb
MCnonb3oBaHbl Ana naeHTudukaummn owmbok onepaTopa.

Tabnuya B.1— lNpumep ynpasnstowmx cnos nccnegosaHuns HAZOP

TepMUHbI OnpeaeneHusa

He unu Het [MonHoe oTpuuaHue uenen npoekTa

Bonee (Bblle) KonuuyecTBeHHOe yBeNnWYeHWe 3HaYeHW NapameTpoB BLIXOAHLIX AaHHBIX WM paboumx
YyCnoBuia

MeHbLUe (HUxe) KonuyecTBeHHOE yMeHbLUeHWe 3HaYeHWI napameTpoB

Tak xe, Kak KonuyecTBeHHoe yBenuyeHune (HanpuMmep, AOMNONHUTENBHLIA MaTepuan)

YacTs KonunyectBeHHOE yMeHbLUEHUE (HanpuMep, TOMbKO OfWH WK ABa KOMMOHEHTa B cMecH)

3ameHa/HanpoTuB Jlornyeckas NpoTUMBONONOXHOCTL (Hanpumep, NPOTUBOTOK)

Opyron MonHoe oTpuuaHWe Lenein npoekTa, pesynsrartsl NPSMO NPOTUBOMOMNOXHLIE (Hanpumep, on-
naBneHne UM HeCOOTBETCTBYIOLWNIA MaTepuarn)

CoBMecTUM C maTepuanom Unu okpyxatollei cpefon

ynpaanmou.me croBa NpUMeHUMBl K TakKMM napaMeTpam, Kak

dusnyeckne cBoiicTBa MaTepuana wnu npouecca

dusnyeckne ycnoBus, Takue Kak Temnepatypa, CKOpocTb

YKasaHHOe Ha3Ha4yeHWe KOMMOHeHTa CUCTeMbl UMK MpoekTa (Hampumep, nepegadva WHdop-
Mauum)

OkcnnyaTauMoHHbIe acnekTbl

1) CHAZOP — Control Hazards and Operability Analysis.
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OT1anbl ucenepgosanua HAZOP BknovatoT B cebsi:

- Ha3HayeHWe nuua, HageneHHoro HeobXoAMMbBIMU OTBETCTBEHHOCTLIO U NOSTHOMOYUAMU 4SS NPOBEeJEHUs uccre-
noBaHna HAZOP u obecneveHns ntobeix JeACTBUIA, HanpaBrieHHbIX Ha NOMHOE 3aBepLUEHNE STOro NpoLecca;

- onpegeneHue uenei u obnactn NPUMEHEHUs UCCIedoBaHus,

- ycTaHoBMNeHWe Habopa KMNo4eBbIX U yNpaBnsioLWMX CNoB AN UCCrefoBaHus,;

- hopmuposanme rpynnel HAZOP; B 3Ty rpynny 0BbI4YHO BKITHOYAIOT 9KCMNEPTOB MO OCHOBHbLIM W CMEXHbLIM AWUCLMNMK-
HaM, NPOEKTUPOBLLMKOB W NPOU3BOACTBEHHEIA NepcoHart, cnocobHbIX MPOBECTU COOTBETCTBYIOLLYIO TEXHUYECKYIO SKCnep-
TU3Y U OLEHUTb BO3JEeNCTBUE OTKIOHEHUIA OT HaMeYeHHOro UK CyLLeCTBYIOLWEro nNpoekTa. PekoMeHAyeTCs BKIoYaTh B
rpynny nepcoHar, KoTopklii HEMNOCPEACTBEHHO He BOBMeYeH B paboTbl MO paccMaTpuBaeMbiM NPOEKTY, cMcTeMe, Mpo-
Lieccy unu npouegype;

- onpepereHne TpebyeMoil [OKyMeHTaumu.

Ha coBelarnuu rpynna HAZOP npoBoguWT cneaytoLime AeicTBusA:

- nogpasfensier cucTemy, nNpoLecc UNu Npouedypy Ha MeHbLUMe 3reMeHTbl, MOACUCTEMbI, NoANpoLecchl, KOMMo-
HeHTbI ANA NPOBedeHNa UX aHanusa,

- COrnacoBbIBaeT 3af4a4u NpoeKTa 4N KaxA0oW NogcucTeMel, NognpoLecca Ui KOMMOHEHTa, U 3aTeM ANs Kaxgo-
ro afeMeHTa NoLCUCTEMBI UMM KOMMOHEHTa NPUMEHAET ynpaBnsiowne crioBa, O4HO 3a APYrMM, YTO NO3BONSAET BLIABUTL
BO3MOXHbI€ OTKITOHEHWS, KOTOpble MOMYT MPUBECTU K HeXenaTenbHbIM pesynsraTtam;

- B Criyvae uaeHTuduKaummn HexenatenbHbIX Pe3ynsTaToB COMNMacoBbIBAET NPUYMHY M NOCMNEACTBUSA ANA Kaxaoro
cobbITUS W NpeanaraeT cnocobel Ux 0BpaboTkW, HanpaBneHHOW Ha NpefoTBpalleHe UX NOBTOPHOrO MOSBMEHWSA WUIn
CMSArYEeHUS BO3MOXHbIX MOCNEACTBUWA, €CrM OHU HeU3BexHbl;

- perucTpupyeT U ugeHTMULUMpyeT NPOTOKOMEl 06CYXAeHUIA N NpeanoXeHHble cnocobbl 0bpaboTku pucka.

B.6.5 BbiXxogHble gaHHble

B npouecce HAZOP BpemsA obcyxeHNs Mo KaxAoMy NYHKTY UCCNefoBaHUSa JOIMKHO ObITb 3aperncTtpupoBaHo.
3anucy AoMmxHbl BKOYaTb B ce65: UCMONb3yemoe yNpaBnstoLiee CroBo, OTKIOHEHUE(S), ero (MX) BO3MOXHbIE MPUYWHBI,
npeanoXeHHble AeNCTBUS N0 UAESHTUMDULMPOBaHHEIM NpobrieMam W OTBETCTBEHHOIO 3a 3TU feicTBuA.

Ona noboro oTKNOHeHWs, KOTOpoe Henb3s UCnpaBuTb, HEOBX0AUMO OLIEHUTb €ro Puck.

B.6.6 NpenmyLlecTBa M HeOOCTATKU

UccnegoBaHue HAZOP umeeT cnegytowine npenmyLlecTsa:

- MeTog obecnednBaeT cMcTeMaTUYECKOE U MOSIHOE UCCefoBaHWe cUCTEMBI, npoLecca UM npoueaypsbl.

- K paboTe npuBnekaroTca aKcnepThl MO CMEXHBIM HanpaBfeHUsaM feATenbHOCTM, BKOYasa crneunanncTos, uMe-
FOLLIMX MPaKTU4eCKUIA NPON3BOACTBEHHEIA ONBIT paboThl, KOTOPLIM, BEPOSATHO, NMpUAETCH BHeAPSTb PekoMeHAauun no
obpaboTke pucka.

- MeTog nomMoraeT B BbiGope pelueHuUs u cnocoboB o6paboTku pucka.

- MeToz NpMMEHUM K LUMPOKOMY AWana3oHy CUCTEM, NPOLIECCOB U npoLeayp.

- MeToz no3BonseT TOYHO PacCMOTPETb MPUYMHBI U NOCNEe[CTBUSA OLIMGOK UCMONHUTENEN.

- B pamkax npouecca HAZOP npoxofWT perncrpauns BCexX 3anuceid, YTo no3sondeT obecneuntbs 0ObEeKTUBHbIE
cBMAeTenbCcTBa ANS AanbHellero aHanvsa.

HepocTaTku nccnegosanna HAZOP:

- deTanbHblil aHanus MoxeT ObITb ANWTENbHBEIM MO BPEMEHW W MOITOMY ObiTb JOPOroCTOALLMM.

- JeTanbHbll aHanua TpebyeT Hanuyua nogpobHON AOKYMeHTaumMn U TpeboBaHWi K cucTemam, npoueccam unu
npoueaypam.

- NccnepoBaHne HAZOP MoXeT ObITb COCPEA0TOMEHO HA HAXOXAEHUW JeTanbHbIX PELLEHWUIA, @ HE Ha MepPeECMOTpe
MCNOMb30BaHHbIX OCHOBHbIX MPEAMNOSIOKEHNA (STOT HeAOCTAaTOK MOXHO CMAMYUTL MNOITaMNHBIM NPUMEHEHUeM MeToga).

- OBeyxfeHne MOXeT BblTb COCPEAOTONEHO Ha OTAENbHbIX Npobremax npoekTa U He KacaTbCs LUMPOKUX UMK
BHELUHUX npobnem.

- MeTog orpaHuudeH 3agadyamu npoekTa, obnacTbio U LEeNsAMU UCCreoBaHus, onpegeneHHbiMy 4nsa rpynnsl.

- MeTog ocHoBaH Ha 3KCMepTHbIX OLEHKaxX NMPOEeKTUPOBLUMKOB, KOTOPBIM MOXET ObiTb CMOXHO YCTaHOBWUTb HERo-
CTaTKN CBOMX MPOEKTOB.

B.6.7 CcbinoyHble cTaHgapThbl

MOK 61882 WccnepoBaHue onacHocTn n pabotocnocobHoctn (HAZOP). PyKoBOACTBO MO NPUMEHEHUIO.

B.7 AHann3s onacHOCTU U KPUTUUECKNX KOHTPOMNbHbIX TOUEK

B.7.1 KpaTkuii o630p

MeTo aHanm3aa onacHOCTM W KPUTUYECKUX KOHTPOrbHLIX Touek (HACCP!)) nossonsieT nocTpouTh CTPYKTYPY Wi eH-
TUUKaLMKU ONacHOCTel U NPOBEPKN CPEACTB YNpPaBneHns BO BCEX YacTax npouecca. 3TOT MeETO HanpasrieH Ha 3awuTy
OT onacHocCTel 1 obecnedeHne BLICOKOR HaaexHOCTU 1 GesonacHocTu npoaykuum. OcHoBHoM Lensto HACCP aBnsaetca
MWHUMU3aLWA pUCKa NyTeM NpUMEHeHWA CpeACTB yrnpaBlieHUs B MpoLecce NpousBogcTBa NPOAYKLUUM, @ He TOMbKO Mpu
KOHTPOJSe KOHEYHOW MPOAYKLMU.

YHACCP — Hazard Analysis and Critical Control Points. MeTop vHorga HasblBaloT «AHanM3 pUCKOB N KpUTUYECKMX
KOHTPONbHBIX TOYEKY.
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B.7.2 O6nacTb npMMeHeHus

MepBoHavanbHo MeTod HACCP 6ein paspabotaH aAns obecrnedveHnsa kavecTBa NpoAyKTOB NWTaHUA B KOCMUYeC-
Ko oTpacnu. B HacTosiwee Bpems gaHHbIA MeTogd 06blMHO MCMONB3YIOT OpraH13aumi NULLLEBOR NPOMBILLIEHHOCTU ANS
ynpaBneHUsA PUCKOM hU3UYECKOrO, XMMUHECKOTO MM BMOMNOrMiecKoro 3arpsasHeHus nulesbix npogyktoB. Metog HACCP
TakKe MCMonb3yT MPpWU U3roToBneHnn apMaleBTUYeckUX npenapaToB U MeAULWHCKUX YCTPOMCTB. [pUHLUMN MOeHTU-
dmKaummn akTopoB, KOTOpble MOTYT NOBMWATL Ha Ka4eCcTBO MPOAYKLMM, U UCMONB3OBaHWE KOHTPOSIbHBLIX TOYEK NPous-
BOLCTBEHHOro npouecca, rage HeobxoguM MOHUTOPUHT KPUTUYECKMX NapaMeTPOB M BO3MOXHBIX ONaCHOCTEN, MOXeT
6bITb TaKKe NPUMEHEH B ApPYrMX TEXHUYECKUX CUCTEMaX.

B.7.3 BxogHble gaHHble

MpumeHeHne metoga HACCP HadWHaloT ¢ COCTaBMeHUs TEXHONOrM4eckol KapTel unu Brok-cxemel npouecca M
cbopa nHdopmayum o6 onacHoCTSAX, KOTOPble MOryT MOBMUATL Ha kadecTBO, 6€30NacHOCTb MU HafeXHOCTb npouecca
¥ KOHeYHON npogaykunn. MHdopmaLuma o6 onacHOCTAX, COOTBETCTBYIOLLEM pUcke U cnocobax Ux KOHTPOSA NpefcTaBnsaeT
coboit BxofHble AaHHble HACCP.

B.7.4 MNpouecc BbINOMHEHUA MeToAa

MeTog HACCP ocHoBaH Ha criefyoLux npuHuunax:

- WAEHTUMDMKaLMA ONacHOCTEN W COOTBETCTBYIOLLMX NPeaynpexaaronx AeNCTBUR;

- onpejAerneHne KOHTPOJSTBHBIX TOYeK NpoLecca, B KOTOPbIX MOXHO YCTPaHWTb OMacHOCTU WM KOHTPONMpoBaTh UX
BO3HUKHOBEHMWE (KpUTUYECKUEe KOHTpOrbHble Touku, unu CCP);

- YCTaHOBIEHWE KPUTUYECKUX rPaHuL, MpU KOHTPOSe BO3HWUKHOBEHWSA OMAcHOCTEW, T. €. ANSA KaX4oN KpUTUYeCKon
KOHTPONBLHON TOYKM HeOBXO4WMO YCTaHOBWTbL AMana3oH U3MEHEHWA napamMeTpos;

- MOHWUTOPUHI KPUTUYECKUX MPpaHuL, AN KaX[oW KPUTUYECKOW KOHTPOMbHOW TOYKM;

- onpejerneHne KOpPeKTUPYIOLWWX 4eACTBUIA, eCr NapamMeTpbl NpoLecca BbILLN 3a YyCTaHOBIEHHbIE rpaHuubl;

- YCTaHoBMeHWe npouedyp Bepudukaumy,

- BHeApeHWe npoLeayp ynpaBreHUs 3anucaMn U JOoKYMeHTauMen Ha KaxaoM aTane npolecca.

B.7.5 BbixogHble faHHble

3aperucTpmpoBaHHble 3anucu, BKIoYast KapTel aHanusa onacHocTeld u nnadH HACCP, npeactaBnsaoT coboit Bbl-
xoAHble faHHble HACCP

B kapTy aHanmsa onacHOCTel AN KaX4oro sTana npouecca JOSMKHbI OblTb BKIHOYEHbDI:

- OMacHOCTW, KOoTopble MOryT ObiTb HOBBLIMW, KOHTPOSMPYEMbIMWU WM BO3pacTaloWWMMU HA AAHHOM 3Tane
npouecca;

- OLieHKa 3Ha4YMMOCTW pUCKa AaHHbLIX ONacHOCTEN (Takas OLeHKa pWcka OCHOBaHa Ha PacCMOTPEHWM nocrea-
CTBUIA 1 BEPOATHOCTU OMACHOro CobbITUS U ABNAETCA pe3ynsratoM o6beguHEHUS NONYYEeHHOro paHee onbiTa, NonyyeH-
HbIX 3KCMEPUMEHTaNbHbIX JaHHbLIX U AaHHbIX OMYy6GMMKOBaHHBIX UCTOYHWUKOB);

- 3aKI0YEeHNe O 3HAYUMMOCTW COBOKYMHOIO pUCKa;

- BO3MOXHble Mpeaynpexgarolime AeiicTBUA ANA KaxAoh ONacHoCTH;

- BO3MOXHOCTb MPWMEHEHUSs MOHWUTOPWHra WNU KOHTPONS BO3HWKHOBEHMS OMAacHOCTM Ha AaHHOM 3JTane
(T. e. nogTBepXAEHWe TOro, YTO TOUKa ABNAETCA KPUTUYECKOW KOHTPONBHOW TOUKOW).

Mnan HACCP cogepXuT conpoBoguTeNbHble NPoLieAypbl, MPUMEHeHNe KOTopbIX obecrnevnBaeT ynpaBneHne puc-
KOM KOHKpeTHbIX MpoeKkTa, Npogykuuu, npouecca unu npouedypsl. NMnaH HACCP BkntoyaeT B cebs nepeyveHb BCeX
KPUTUYECKUX KOHTPOJSTBHBIX TOMEK C yKadaHWem AN KaxaoW KOHTPOSTbHON TOMKW:

- KpUTUYECKUX rpaHuL, AOMycKaroLWuX NpoBeeHne Npeaynpexaarowmnx 4eiicTemni;

- BbIMOSTHAEMbIX AE€ACTBUIA MO MOHUTOPUHIY U HEMNPEPbLIBHOMY KOHTPOIO (B TOM YUCIe KOrga, KTO U KakuM crnoco-
6OM BbLINONHAET MOHWUTOPUHI);

- TpebyeMble KOpPeKTUpYIoLne 4eACTBUA Npu 0BHapYXEeHUN HapyLUeHWS KPpUTUYECKUX rpaHuL;

- cnocoba BepudukaLmm 1 JEUCTBUIA NO perucTpauumn 3anucen.

B.7.6 NpeumMyLlecTBa U HeAOCTATKU

MpeumyllecTsa MeToga:

- MeTtog HACCP npepncTtaBnseT coboli CTpYKTYpUMpPOBaHHbIA MpoLecc, KOTopbld obecneynBaeT fOKyMEHTUPOBaH-
Hble CBMAeTeNbCTBa KayecTBa MAEHTUdUKALMN ONACHOCTH, YNPaBIEeHUs U CHKEHUS pucKa.

- Metog HACCP opueHTUpOBaH Ha pelleHWe NpakTUYEeCKUX BOMPOCOB: Kak U rge B nNpoLecce MOXHO npeaynpe-
AWTb NOsIBIIEHME OMAacHOCTEH W ynpaBnAaTb PUCKOM.

- Metog HACCP nosBonsieT ynpasnsTb pUCKOM B MpoLiecce Npou3BOACTBA, He MofarascCh TONbKO Ha KOHTPOSb
rOTOBOW NPOAYKLMN.

- Metog HACCP pgaeT BO3MOXHOCTb UAEHTUPULMPOBATL ONACHOCTU, BbI3BaHHble AEWCTBUSAMMW YernoBeka, U co-
epxuT cnocob ynpaBrieHss B MOMEHT COBEPLUEHUSA OLIMBOYHOro AeifCTBMA MU BNOCHECTBUM.

HegocTatkm meToga:

- Ans npumeHeHma metoga HACCP Heobxogaumo, 4To6bI onacHocTW Obinu naeHTUUUMpOBaHLl U onpedeneH
COOTBETCTBYIOLMIA UM pUck. Takke JomKHbl ObITb onpefeneHbl HeobxoguMble CpeAcTBa ynpaeneHus. B npouecce npu-
MeHeHuss MeToga HACCP Heobxoaumo onpeaenuTb KPpUTUHECKUE KOHTPOSTbHBIE TOYKM U KOHTPONMpyeMble napameT-
pbl, 4TO He BCerga BO3MOXHO U YacTo TpebyeT NpMMeHeHUs Apyrux METOA0B MeHeLXMeHTa pucka.

- [pUHATUE Mep TOMbKO NPU BbIXO4E KOHTPONMPYEMbIX NapaMeTpoB 3a YCTaHOBMEHHbIE rpaHuLbl He Beerga gaet
3 eKkTUBHbIE pesynbTaThbl, MNOCKONBLKY HE MO3BOMSAET YYeCTb U3MEHEHMUS CpedHero npouecca, Korga KOHTPOnMpyemblil
napameTp usmeHsieTcss BOGNU3N rpaHuubl.
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B.7.7 CcblnoYHble cTaHOapThbl

MCO 22000 Cuctembl MeHemXmeHTa 6e30nacHOCTU MULLEBbLIX NPOAYKTOB. TpeboBaHUSA kO BCeM OpraHusauusm B
Luenu NpousBOACTBA M NOTPe6aeHNsa NULLEBLIX NPOAYKTOB.

B.8 OLeHKa TOKCMKO/IOTMYEeCKOro pmcka

B.8.1 KpaTkunin 0630p

OLEeHKY TOKCMKO/IOTMYECKOro pucka NPUMEHSIOT A1 OLEHKM MOABEPXEHHOCTU pacTeHWi, XWBOTHbIX W Noaei
BO3J€ENCTBMIO 3KOSIOTMYECKNX OnacHOCTeNn. MeHe ) KMEeHT TOKCMKO/IOTMYECKOro pucka HeobXxoaum Ha Kaxaom aTane npu-
HATUS peLUeHnin, BKIYas CpaBHUTENbHYIO OLEHKY 1 06paboTKy pucka.

MeTof OLEeHKM TOKCMKOMOTMYeCcKoro pucka BK/IYaeT B ceba aHanvM3 onacHocTeli Win UCTOYHMKOB yuwiepba u ux
BO3JENCTBUIA Ha LeneBble rpynnbl HACeneHns 1 nyTei 3KCNo3uLMu OnacHbIX BO3AEWCTBUIA Ha 3TV rpynnbl. [onyyYeHHyo
MHpopmaumio 3aTem obpabaTtbiBaloT M NOJy4YalT BEPOSATHOCTHYIO OLLEHKY CTEMEeHW 1 Xxapakrepa yuepba.

B.8.2 O6nacTb NpuMeHeHuns

[nsa oueHkn BO3LENCTBUA (TakMX UCTOYHWMKOB, KakK XMMMUKATbl, MUKPOOPraHU3Mbl U Ap.) Ha PacTeHWs, XUBOTHbIX U
nogeri Mcnosb3yT OLEeHKY TOKCUMKOIOTMYecKoro pucka.

OTAenbHble 3/1eMEeHTbl AaHHOT0 MeToa, TakMe Kak aHasinm3 nyTei akCcnosuumun, B KOTOPOM WCCMefylT pas/inyHble
Cnoco6bl pacnpocTpaHeHWss OMacHOCTU Ha O6GBLEKT, MOryT 6biTb afanTupoBaHbl WU MPUMEHEHbI B pasfnyHbIX 06nacTax
MeHeKMeHTa pucka AN 340POBbSA YesioBeka W oKpyxatwllel cpefpbl U NonesHbl npu naeHtudmkauumn metonos obpa-
6OTKM pucKa.

B.8.3 BxoaHble faHHble

[na naHHoro meToga Heo6XoAuMbl 06BHEKTUBHbLIE AaHHble O XapakTepe, CBONCTBAxX ONacHoOCTei, yA3BUMbIX Mec-
Tax uenesol rpynnbl HaceneHnsa (UM nonynasuuun) 1 B3auMogeincTsny naeHTUULMPOBaHHbIX ONAacCHOCTeN. ITN AaHHble
06bI4HO OCHOBaHbl Ha NabopaTopHbIX U ANUAEMUOOTMYECKMX UCCNEef0BaHUSIX.

B.8.4 lNpouecc BbINO/IHEHUA MeTo4a

Mpouecc BkOYaeT B Ce6A NepeyncrnieHHble HWKe aTanbl:

a) PopmynupoBka nNpob6rembl, BKAOYAsA ycTaHOBAeHWEe 06/1acTu NPUMEHEHNS OUEHKU nyTem onpefeneHvs uene-
BbIX TPYNM HacesieHUss 1 TUMNOB OMacHOCTEMN.

b) NpoeHTndukauns onacHocTei, BKNYaa MAEHTUAUKaLMIO BCEX BO3MOXHbIX UCTOYHWMKOB Bpeja AN Lenesoi
rpynnbl HaceneHus OT uccnegyembix onacHocTei. MaeHTudmkaums onacHocTen 06bIY4HO OCHOBaHa Ha 3HaHWAX 3Kcnep-
TOB W laHHbIX 0Ny6/IMKOBAHHbIX UCTOYHUKOB.

C) AHann3 onacHOCTei, BK/Yas WccAefoBaHUe xapaktepa W npupodbl ONacHOCTER M MX B3aMMOALENCTBUA C
06beKToM BO34elicTBUA. Hanpumep, npy uccnefoBaHUM BO3LEWCTBUS HA Ye/l0BEYECKMA OpraHM3M XMMWUYECKUX Be-
LLLeCTB ONacHOCTM MOTYT BK/toYaTb B CE6S OCTPYIO U XPOHMYECKYH TOKCUYHOCTb, BO3MOXHOCTb nospexaeHuns AHK, Bbi3bl-
BalOLLEro OHKo/ornyeckue 3aboneBaHus, HapyleHUs 3MOPUOHANLHOrO pasBuUTUS U Penpoaykuum yenoseka. Ona kax-
[0ro onacHOro Bo3felicTBuA onpeaensaioT BennmunHy Bo3genctemsa (Bosgeicteme), COBOKYNHOCTb BO34EMCTBYOLWLMNX Onac-
HOCTe, KOTOpbIM MOABepraeTcsa Lenesas rpynna HaceneHuns (Jo3y), a Takke, N0 BO3MOXHOCTW, MeXaHW3M 3TOro onac-
HOro Bo3gelicTBus. Heo6xoaMMO OTMETUTb YPOBHMW, Ha KOTOPbIX HeT 3aMeTHoro BosgelictBua (NOEL) v HeT 3ameTHOro
oTpuuatensHoro Bo3geicteua (NOAEL). 3Tu ypoBHM WHOrAa MCMNOMAb3YIOT B KAYeCTBe KPUTEPUEB NPUEMSIEMOCTU pucCKa.

[na oueHKn 3KCno3uuum XUMUYEeCKUX BELLEeCTB MCMOMb3YHT pe3ynbTaTbl TECTUPOBAHUA U CTPOAT KpuBYylo [lo3a —
BosgelictBue (CM. pucyHoK B.1). [laHHble 06bIYHO NONYyYaloT HA OCHOBE TECTOB HA XWUBOTHbLIX WX U3 3KCNEPUMEHTOB Ha
WNCKYCCTBEHHO BbIPALLLEHHbIX TKAHAX WU KNeTKax XUBOTHbIX.

PucyHok B.1 — KpwuBasa [joza — Bo3sgelicTBue
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BosgeicTBue Apyrux onacHOCTEW, TakUX Kak BO3JeNCTBME MUKPOOPraHW3MOB UMW M3MeHeHWe BUonornveckoro
BMAA, MOXET OblTb OMpeferieHO Ha OCHOBe AaHHbIX HabnwogeHuid n aNMAeMUoNorMyeckux uccnegosanuii. MNocne Toro
Kak xapakTep B3aumogeicTeua Bo3byauTeneil 6GonesHeil unM napasvToB ¢ 06bLEKTOM MUCCrefoBaHUs onpefereH,
OLIeHMBAIOT BEPOATHOCTL TOMO, YTO B pe3ynkrate MoABEPXKEHHOCTW KOHKPETHOMY BMAY oOnacHocTW OyAeT HaHeceH
KOHKPETHLIA ypoBeHb Bpeja.

d) AHanu3a sKcnosuumK, BKITYasa 1ccrnefoBaHue Toro, Kak onacHoe BeLeCTBO UK ero octaTku MOryT BO3SEeACTBO-
BaTb Ha LieneByto rpynny HacerneHnsa 1 B Kakom KonunyecTtse. [JaHHbI 3Tan 4acTo COLEePXUT aHanma nyTei pacnpocTpaHe-
HUS OMacHOCTeN, NPenATCTBYOWMX GapbepoB U PaKTOPOB, BIUAIOLMX HA YpOBEHb 3KCno3uuun. HanpumMep, npu uccne-
[0BaHWN XMMUYECKUX BEIBPOCOB aHanm3 3KCno3nLymn AOKeH BKoYaTh B ceba: nccnegosaHue TOro, HacCKoMbKO BenuKa
obnacTb pacnbifieHNs XMMUYECKUX BELLECTB, Kakum NyTeM BbIOpPOCH MOryT MPOW3OATM U MPU KakuX YCrOBUSAX MOXKET
BO3HWKHYTb MPSMOE BO3AeWCTBME Ha MIo4eil U XUBOTHBIX, CKONbKO XUMUYECKUX BELLECTB OCAAET Ha PacTeHWs, KakoBbl
NyTU pacnpocTpaHeHus S40XMMUKaTOB, NMONaBLUMX B FPYHT, MOTYT NU 3TW XMMWYECK1e BELLeCTBa HaKanneaTbCs B XUBbIX
opraHn3mMax U B rPYHTOBLIX BOZaX. AHanun3 aKCno3nuun MOXeT cojepaTb UccrefoBaHWe NapasnToB, NonajarLmx 13
OPYrviX permoHoB, MyTU UX pacnpocTpaHeHUs U BO34eACTBUA Ha 0O beKTbl XKMBOW NPUPOAbLI.

e) XapaKkTepu1cTrKa pucka, BkitoyatoLas cbop u ob6obLieHne nonyvyeHHon nHpopMaLmMmn Ha aTanax aHanusa onac-
HOCTel W aHanu3a 3KCMo3nLyn 1 OLEeHKY BEPOATHOCTU MOCMEeACTBUI B Criydae COBMECTHOrO BO34EWCTBUS ONacHOCTEN.
B cuTyauum ¢ 6oMblUMM KONMMYECTBOM OMACcHOCTEN U NyTel X pacnpocTpaHeHUs MOXeT BblTe MPOBeAEH UX HavanbHbIi
aHanus, a 3aTeM JeTanbHbll aHanM3 OMacHOCTER U SKCMo3MuMu. AHanns pucka JormkeH OblTb BbIMOSIHEH HA OCHOBE
obLnx cueHapueB pucka.

B.8.5 BbixogHble faHHble

BbixogHble faHHble 0ObIMHO XapaKTepu3yloT YypoBEHb pUCKa BO3AEWCTBUA 3KCMO3MLWM Ha paccMaTpuBaeMbli
0BBEeKT KOHKPETHOW 0MacHOCTM B UMEIOLMXCSA YCnoBusaxX. PUck MoxeT ObiTb NpefcTaBneH B BUe KOIMYECTBEHHONM,
CMELLUaHHOW WK KayeCcTBEHHOW OLeHKW. HanpumMep, puck oHKonoruveckux 3aboneBaHunii YacTo XapakTepuayoT BeposT-
HOCTbO TOrO, YTO YenoBek 3aboneer B TeYeHWe yKa3aHHOro nepuoja BCNeAcTBie BO34eNCTBUSA KOHKPETHBIX BPefHbIX
XUMuYyeckmx BellecTB. CMellaHHbIA aHanua MoxeT OblTb UCMONb30BaH ANSA MOMyYeHUs WHAEeKca pUcKa KOHKPETHOro
BPEAHOro XMMWYECKOro BeLlecTsa Uu BPEAHOrO MUKpoopraHuama. KayecTBeHHasi OLeHKa puUcka MOXET NpeAcTaBnsAThb
coboll OTHeceHWe pucka K OQHOMY W3 YPOBHEW (BbICOKOMY, CPeLHEMY, HM3KOMY) UMW OnucaHWe BEpPOSTHOro BO3gei-
CTBUA.

B.8.6 NpeumMyLLecTBa U HeAOCTATKU

MpenmyLLecTBO AaHHOrO aHanusa CoCcTOMT B TOM, YTO OH obecrneyvnBaeT AeTanibHOe MOHWMaHWe npobnemsl K
dhakTopoB, CNOCOBCTBYIOLMX NOBLILLEHUIO pUCKa.

AHanma nyTel pacnpocTpaHeHUs oYeHb NoneseH Ans Bcex obnactell aHanusa pucka. OH NO3BONAET UgeHTUdu-
LMpoBaTk, Kak U e MOXHO YyCOBEPLUEHCTBOBATb CPeACTBa YNPaBeHUs Ui NPUMEHUTb HOBbIE.

OpHaKko Ana gaHHoro aHanuaa Heob6xoAWMbl JOCTOBEPHLIE AaHHble, KOTOPble YacTO He JOCTYMHbI WU UMeoT
BbICOKWIA ypoBeHb HeonpegeneHHocTU. Hanpumep, oblime gaHHble 06 onacHOCTAX, MOMyYeHHble Ha OCHOBE 3KCMepu-
MEHTOB Ha XMBOTHbIX, UCMOMNB3YIOT ANA NOCTPOoeHUs Kpusoi [Josa — BosgeiicTBue M SKCTpanonupyroT AN OLEHKU
BO3JeACTBUA Ha YernoBeka. CyLIeCTBYIOT MHOXECTBEHHbIE MOJENU Takoil akcTpanonsuuu. Ecnu obbekTom saBnseTcs
oKpyXatolwas cpefa, a He NIogM, U ONacHOCTU He SBMATCH XMMUYECKUMUW, AAHHBIX, COOTBETCTBYIOLMX KOHKPETHEBIM
YCIOBUAM WUCCriefoBaHWs, MoXeT BblTb He40CTaTOMHO.

B.9 CTpyKTypuUpOBaHHbI aHaNu3 cLieHapueB METOAOM «4TO, eClU?»

B.9.1 Kpatkuii 0630p

MeTop SWIFT" nepsoHavansHo 6kin paspaboTaH B kadecTBe 6oree NpocToil ansTepHaTuBkl UccnenosaHns HAZOP,
OTO cucTeMaTUM3MPOBaHHLIA MeTO] WCCe0BaHNS CLeHapWeB, OCHOBaHHLIA Ha KOMaHgHOW paboTe, B KOTOPOM MCMONb-
3ytoT Habop crnoB unu gpas-noacKa3ok, MOMoraroLLMxX B NpoLecce CoBeELLaHUs y4acTHUKaM rpynnel ngeHtuduumposaTb
onacHble CUTyauun 1 co3gaTb cLeHapuil nx passutusA. Beaywmii u rpynna, ncnonb3ys cTaHAapTHbIE dpaskbl «4TO, eCrnny»
B COYEeTaHWU C MoJCKasKaMu UCCNeayioT, Kak cucTema, areMeHT NMpOoW3BOACTBEHHOMO MpoLiecca, opraHnsaums unm npo-
uenypa 6yayt Bectn ceba nop BosfeicTBMEM onacHoro cobbitud. Metog SWIFT obeivHO npumeHstoT Ans SonbLumx
cucteM ¢ bonee BLICOKUM YPOBHEM A€Tanusauum, Yem No3BondaeT uccnegopaHne HAZOP.

B.9.2 O6nacTb NnpuMeHeHus

MeTop SWIFT nepBoHa4YansHo 6bin paspaboTaH Ans UccrefoBaHWA ONacHOCTEN XMMUYECKUX U HedpTeEXUMUYec-
KUX NpednpusTUiA, NO3JHee ero cTanu LUMPOKO MPUMEHHATb K cMCTEMaM, UX afieMeHTaMm, rnpoueccam, npoueaypam u
opraHusauuu B LenoMm. OcobeHHO 4acTo AaHHbIl MeToh MPUMEHST ANA UccrefoBaHWA NOCNeACcTBUA M3MEHEHWN,
a TakXe HOBbIX U U3MEHEHHbIX BUAOB pUcka.

B.9.3 BxogHble gaHHble

Wccnegyemble cucTeMbl, NPoLeAypbl, SreMeHThl, npouecchl WKWK UX U3MEeHeHWs HeoBXoguMo TOYHO onpeje-
nWTb A0 Hadana uccrnepoBaHusa. CrnefgyeT yCTaHOBWUTb BHYTPEHHWE W BHELUHWE Lenu U obnactu NpuMeHeHUs nyTem
NpoBeLeHNs OMpoca U U3y4eHUs BCrioMoraTefbHbIX JOKYMEHTOB, MnaHoB W rpadgmkoB. OBLIYHO UcCredyemble aMeMeHT,
CUTYaLMIO UK CUCTEMY NOAPa3ZensoT Ha YacTu, y3rbl UK KINHOYeBble KOMMOHEHTLI, YTOBbLI YNPOCTUTL NpoLece aHanm-
3a. OTO pexe [enatT Ha aTane onpefeneHns o6LeKToB MccnefoBaHWsa Npu ucnonb3oBaHum metoga HAZOP.

1) SWIFT — Structured what-if technique.
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Opyrumun  knto4eBbIMW BXOAHBIMU Aa@HHBIMUA SBMAKTCA 3HaHUSA 3KCMEPTOB W OMbIT CNELMANINCTOB, y4acTBYIOLLNX
B pynNnoBEIX UCCneaoBaHUsx, kK oToopy KOTopbIX He0BX0AMMO NOAXOAUTL OYEHB TLLaTeNbHO. Bce npuyacTHelE CTOPOHLI
LOIMKHb! ObITb MPeACTaBneHbl MO BO3MOXHOCTU C yKa3aHUeM onbiTa paboTbl ¢ aHanorMyHelMU SnemMeHTaMu, cuctema-
MW, UX U3MEHEHUAMMW UMK CUTYyaLUAMU.

B.9.4 MNpouecc BbINONHeHUs MeToaa

MpoLiecc coCTOUT U3 CrieflyHoLLMX 3TaroB.

a) o Havana uccnegoBaHWA BeAYLLMIA COCTaBMAET CMMCOK CroB UK pas-nofcKa3oKk, KOTOpbIA MOXET ObiTb
OCHOBaH Ha cTaHAapTHOM Habope cnoB u cpas uUnu cocTaBrieH CaMOCTOATENbHO, HanpaBrieHHbIA Ha obecneveHune
BCECTOPOHHErO aHanmnsa onacHOCTeR unu pucka.

b) B Hauyane coselaHna HeobxoamMmMo oBcyanTL M cornacoBaTh BHELLIHUE U BHYTPEHHUE Lienu n obrnacTb NnpumeHe-
HWSA UCCnefyeMbIX areMeHTa, CUCTEMbI, UX U3MEHEHUIA UMK cUTyaumu.

c) danee BeayLuii npegnaraeT y4acTHUKam oOCyauTh:

- U3BECTHLIE ONACHOCTU U PUCK;

- NpeablayLue onbIT U UHUMAEHTHI,

- U3BECTHBIE W CYLLECTBYIOLLME CPEACTBA yNpaBeHns 1 3alUTHbIE MEpHI,

- obAzaTenkeHble TpeboBaHUS U OrpaHUYeHus.

d) O6cyxaeHne NpoxoauT ferye, ecny BONPOChl COCTaBMEHbI C UCMONb30BaHWEM hpas «4TO, ECMUY» W CIOB WK
obrekToB-noAcka3ok. MNpumepamm ¢pas «4To, ecrimy MOryT ObiTb Takme dpasbl, Kak «4TO MPOWM3OWAET, €CIu ...»,
«YTO CIYYUTCSH, ECIUN ... », KMOT KTO-TO UIN MOTO YTO-TO ...». OCHOBHasa 3ajada COBeLLaHWs — CTUMYNMpPOBaTk rpynny
K UCCrnefoBaHMio BO3MOXHBIX CLieHapueB OnacHbIX COBBITUIA, UX MPUYUH, NOCNEACTBUA U BO3AEACTBUIA.

e) Mpynna nccnegoBaHna formkHa 0606LWMTE NonyvYeHHyo MHGOpMaLMo O PUCKE U PacCMOTPETE CPEeACTBa ynpaB-
neHwus.

f) OnuncaHue pucka, ero NpUYNH, NOCNEACTBUIA U NNAaHUPYEMbIX CPELCTB yNpaBneHus, of4obpeHHEIX rpynnoii uccne-
LloBaHUA, [OMKHO BbITE 3aperncTpupoBaHo.

g) UccnepoBaTenbckad rpynna AoMkHa paccMOTpeTh Bonpoc 06 aeKkBaTHOCTM U 9hPEKTUBHOCTM CPeACTB ynpaB-
TNEHUs, OLEeHNUTb 3P PEKTUBHOCTL YNpaBIieHUA PUCKOM U AaTbk COOTBETCTBYIOLLEE 3akntodeHne. Ecrn B 3akntodeHun faHa
HeyLOBMNEeTBOPUTESNLHAS OLEHKa CPeACTBaM yMnpaBrieHWs M Npoueccy ynpaBlieHWs PUCKOM, TO rpynna AofkKHa Aanee
bonee rmyboko paccMoTpeTh 3aaadvy obpaboTku pucka u onpefenuTb HeobxoauMele cpefcTBa yrnpaBneHus.

h) B npouecce nocnegytoulero obcyxaeHnss HeobxoLMMO UCMNONbL30BaTk BOMPOCH B hOPME «4TO, ecnuy And
ngeHTudMKaLMmn NocrneayoLux BULOB pUcKa.

i) BeayLwuii fomKeH MCNonb3oBaTh CMMCOK CIOB-MOACKA30K ANS YNpaBreHns obcyaeHeM U MOMOLLM B BbisBIIe-
HWW JOMOMHUTENBHBIX NPobneM W cLeHapueB pas3BUTUSA OMacHOro cobbITUS.

j) Ana onpeaeneHnsa NpuopuUTETHOCTN HEOOXOAUMbBIX JEACTBUIA 0OLIMHO MCNOMB3YIOT KAYECTBEHHEIA UM CMeLLaH-
HbIiA MeToAbI oLeHKN pucka. OLeHKy pucka 0BbIYHO NPOBOASAT € YYETOM CYLLECTBYIOLLMX CPEACTB yNpaBreHns n nx apdek-
TUBHOCTM.

B.9.5 BbiXxogHble gaHHble

BbixofHElE AaHHBIE BKIHOYaloT B cebHA peecTp pucka U paHXMpoBaHHLIE MO 3HAYMMOCTU LENCTBMSA UMK 3ajaqun
ynpaBneHUa pUckom. OTU 3afaqnM MOryT cTaTb OCHOBOI NnaHa o06paboTku pucka.

B.9.6 NpenmyLuecTBa U HeOOCTATKU

MeTog SWIFT umeeT cnegytowime npenmyllecTsa:

- MeTog npvMeHMM Ko BceM (hopMam SNIEMEHTOB, CUCTEM, CWUTyaLuid, YCNOBMIA, opraHusauuii U BULOB AeATenb-
HOCTW.

- MeTog TpebyeT MUHUMAIBHOW MOArOTOBKM IPYMMbl UCCNESOBaHUIA.

- MeTog poctaTouHo OLICTPO NOMOraeT MAEHTUDULMPOBATE OCHOBHLIE OMACHOCTU, KOTOPbIE CTAHOBATCSA OYEBUS-
HbIMK B Mpouecce obcyxaAeHuWs.

- CUCTEMHBIA MOAXOA K UCCNEeLOBaHUIO MO3BOMAET yYacTHWKaM YBULETb peakuutio CUCTEMbI Ha OTKIOHEHUS,
He orpaHM4MBasiCb pacCMOTPEHUEM MOCMEACTBUIA OTKa3a KOMMOHEHTOB.

- MeTog MoXeT ObITb MCNOMbL30BaH ANA MAEHTUdUKaLMM cnocoboB yrydLlleHUSA NPOLIECCOB U CUCTEM U OMpeaene-
HWSA Mep, NMPUBOAALLMNX K MOBLILLIEHWIO UX HALEXHOCTU.

- BoBneyeHue B 06cyxaeHNe nuL, OTBETCTBEHHBIX 3a CyLLECTBYIOLLME CPEACTBa YNPaBneHns u fanbHeAluve aei-
cTBuA no obpaboTke pucka, NOMOraeT NOBbLICUTL 3hdeKTUBHOCTL paboThl rpynmnki.

- MeToZ nomMoraeT B co3faHuu peectpa pucka v nnaHa obpaboTku pucka, He Tpebya GonblUnx AONONHUTENBHBIX
YCUnui.

- B oTnnune ot oBbIYHBIX METOLOB, KOrAa ANA OLEHKM pUCKa NPUMEHSIOT Ka4E€CTBEHHLIE MU CMELLaHHBIE METOAHI,
YAENAss OCHOBHOE BHUMaHMWe npeanpuHumMaemMelM geircteusam, metog SWIFT mMoxeT ObiTb ucnons3oBaH Ans aeHTudu-
KaLu onacHocTeil U pucka, ANs KOTOPLIX B AalibHENLLIEM BO3MOXHO MPUMEHEHWE KONMUYECTBEHHbLIX METOAOB OLIEHKU
pucka.

MeTog SWIFT nmeeT cnefytolime HefocTaTKu:

- Ansa adhheKTUBHOro NPUMEHEHUS aHHOro MeToAa HeoOXOANM OMbITHBIA BEAYLLMIA.

- Heobxopuma TwaTenbHaa NoArotoBka obcyaAeHUA, YToObl BpeMS COBELLAHWUSA UCCreoBaTeNbCKOW rpynnbl He
ObINo NOTpaYeHo BMNyCTYIO.
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- Ecnu uccnepoBaTenkckasa rpynna He MMeET LOCTATOMHOrO OfMbiTa MIM €CNU cUCTeMa MOACKa30oK He SBMNSAETCH
BCECTOPOHHEN, TO HEKOTOPLIE PUCKM UMM OMACHOCTU MOTYT ObITh MPOMYyLLEHbl U HE UAEHTUNLMPOBEHSLI.

- MpumeHeHne MeTofa Ha obOLleM ypOBHe He Bcerga oTpaxaeT Becb KOMMIeKc npobnem M MOXET He BbISBUTb
LeTannanpoBaHHblE UNU KOPPENUPOBaHHbLIE NMPUYUHLI.

B.10 AHanu3s cueHapueB

B.10.1 KpaTkuii o630p

HaumeHoBaHMe MeTofa «aHanu3 cueHapueB» faHo npoueccy pa3paboTku onucaTenbHbIX MOAENER pa3BUTUSA
cobbiTnii. MeTof, MOXeT ObITb MCNOMb30BaH AN MAEHTUDUKaLMM pUcka NyTeM pPacCMOTPEHNUS BO3MOXHbBIX COObITUIA B
OyayLlleMm U nccnegoBaHna UX 3HAa4YMMOCTU U nocredcTBMid. Habopel cleHapueB, oTpaxatolwmx, HanpuMmep, «ydLluni
cnyyaiy, «xXyaLWwnii criydainy n «oXMaaeMblil criydaily, MoryT ObITe MCNOMb30BaHb! A1 aHanM3a BO3MOXHbLIX NMOCNeACTBUNA
U UX BEPOSATHOCTU AN KaXAOro CLeHapus.

Bo3MOXHOCTM MeTofa aHanu3a cLeHapueB MOXHO NMPOUIIIIOCTPUPOBaTL, paccMaTpuBas OCHOBHbIE U3MEHEHWUS
3a npownble 50 NeT B TEXHOMNOMUSAX, NpefnouTeHnsx notpeduTteneit, coynansHbIX OTHOLWEHUAX U T. 4. B npouecce aHanu-
3a ClieHapueB TPYLHO MpPOrHO3NpOBaTb BEPOATHOCTL TakMxX M3MEHEHW B OyaylleM, OfHaKO MOXHO aHalu3mpoBaTb
nocreAcTBUS, MOMOYb OpraHu3aLuaM UCronb3oBaTh NpeumyllecTsa M obecnevnTs YCTORYMBOCTL K NPOrHO3UPYEMBIM
N3MEHEHUAM.

B.10.2 O6nacTb NnpMMeHeHus

AHanus cleHapueB MoXeT ObITb MONe3eH B MPUHATAM NONTUTUHECKUX PELUEHWIA U NnaHupoBaHun ByayLmx cTparte-
rMiA, @ TakKe Npu pacCMOTPEHMU CYLLIECTBYHOLLMX BUAOB AEATENBHOCTU. [JaHHbIA MeToa MOXeT ObiTb MCTMONb3oBaH ANd
BCEX TPEX SNIEMEHTOB OL|EHKU pucka. Ha sTanax naeHTudmKaLmm n aHanmaa pucka Habopbl cLEeHapuUeB, OTpaXatoLwmx,
Hanpumep, Ny4Ywnia, XyaLwnii u Hanbornee BEPOATHEIA criyyqaid, MOryT ObiTb MCMOMNB30BaHLI ANA YCTAHOBMNEHWUS TOro, YTO
MOXET MPOU3OWATU B KOHKPETHLIX 06CTOATENLCTBAX, a TakKe ANA aHanmaa noTeHUMansHbIX NOCNeACTBUIA U UX BEPOSTHO-
CTU AN KaX4oro cueHapus.

MeTog aHanmaa cLueHapueB MOXeT ObITb MCNOMB30BaH A5 NPOrHO3NPOBaHWSA BO3MOXHBIX YTPO3 U UX pa3BUTUS BO
BpEMEHW U MOXeT OblTb MPUMEHEH [ANS BCEX TWMNOB pUCKa B KPaTKOCPOYHOW W [ONIOCPOYHOW MepcrneKkTuse.
B KpaTKOCpO4YHOW NepcrnekTUBE NPU HanM4mMm JOCTOBEPHLIX JaHHbIX BEPOSATHEIE CLiEHapUKn MOryT BbITk SKCTpanonuposa-
Hbl Ha OCHOBE CYLLECTBYIOLLMX faHHbIX. B ONrocpoyHoi nepcnekTuBe ¢ y4eTOM HU3KOW LOCTOBEPHOCTM AaHHbIX aHanu3
CLieHapueB MO3BOMSET onpefenuTb oOLWMiA XapaKkTep pasBUTUA COOLITUNA.

AHanus cueHapuveB MOME3e€H B CUTyalMK, KOrAa UMEIOTCH 3HaYUTENbHLIE Pas3nuynMa Mexay MonoXWUTENbHLIMUA U
oTpULaTENbHBIMU pesynsratamu, B TOM YWUCIe BO BPEMEHW U ANA pasnuYHbIX rpynn UM opraHusaLuii.

B.10.3 BxogHble gaHHble

HeobxoaMMbLIM yCNOBUEM NMPUMEHEHUA METOAa aHanuaa CLeHapUueB ABMAETCA Hanu4uue rpynnsl CneyuanucTos,
obrnagaroLnx NOHMMaHNEM XapakTepa UCCrnefyeMblX U3MEHEHWUI (HanpuMep, BO3MOXHEIX JOCTUXKEHWUA B TEXHOMOIMAX).
3Tu cneumanucTbl JoMmkHbI ObITb CNOCOGHBI CNPOrHO3MpoBaThL cuTyauuto B Byayulem, He npuberad K aKCTpanonAuum Ha
OCHOBE AaHHbIX NpoLnbiX cobbiTMA. [one3Ho Takke UCMONb30BaHUE faHHbIX NUTEPaTYPHBIX UCTOYMHUKOB U AaHHbIX,
OTHOCALLMXCA K MPOUCXOAALLUM UIMEHEHUSAM.

B.10.4 NMpouecc BbINONHEHUA MeToAa

CTpyKkTypa MeToAa aHanu3a cueHapueB MOXET ObiTb popManni3oBaHHOW UNN MPOU3BOSBHON.

Mocne cdopmupoBaHus rpynnel, yCTaHOBMNEHWSA KaHanoB obmeHa nHdopMauueid, onpeaeneHns ncenenyemboix
npobneMm u obractn npMMeHeHWs MeToga Heobxoaumo waeHTUUUMPOBATL XapakTep BO3MOXHbLIX W3MEHEHUNA.
CnepyeT Takke nccrnefoBaTh OCHOBHbLIE TEHAEHLUUN U OLIEHUTb BEPOATHOE BpPEMS U3MEHEHUI Ha OCHOBE 3KCMEPTHOro
nporHo3sa.

Wccnepgyemble N3aMeHeHUs MOryT BKNtodYaTk B cebs:

- BHELUHWE U3MEHEHUSA (Takne Kak U3MEHEHMWSA TEXHOMOMUNA);

- pelueHuns, KoTopble HeobxoauMOo MpUHATE B Onmkaiwem OygyLiem u KoTopble MOTYT MPUBECTU K pasfnyHbIM
pesynkraram,

- NOTPeBHOCTU NpUYACTHLIX CTOPOH M BO3MOXHbLIE U3MEHEHUS,

- U3MEHEHMA B MaKpocpege (06a3aTenbHbIX TpeboBaHuii, femMorpadum u T. 4.), HEKOTOPLIE U3 KOTOPbIX HEN3DEX-
Hbl, Apyrue BO3MOXHHbI.

MHorga uaMeHeHUs MOryT MpPOU3OWTU BCEACTBUE APYroro ornacHoro cobbiTua. Hanpumep, M3MeEHeHMe Knumara
NpUBOAUT K MU3MEHEHUSAM NOTPebUTENBCKOro cnpoca Ha NpoAyKThl MUTaHWUS, YTO BIIUSET Ha TO, Kakue MPOAYKTHl NUTaHUA
BbIFO4HO 3KCMOPTMPOBATL, @ Kakne — BhipallMBaTb B CBOEM PETUOHE.

3aTeM cnefyeT COCTaBUTL MepeYeHb fokanbHbIX PakTopoB U MakpoakToOpoB MU TEHAEHLUMA U paHXupoBaTb
CHayarna no 3Ha4yMMocCTW, 3aTeM Mo HeonpegeneHHocTn. Ocoboe BHUMaHUe criefyeT yaensaTb dakTopaM, KoTopkle
saBnstoTcsa Hanbornee 3HadMMbIMKU U Bonee HeonpeaeneHHbIMU.

KntoueBble hakTopbl MNU TEHAEHLMU HAHOCAT Ha KapTy HanpoTUB ApYyr Apyra, YToObl NokasaTk U BIABUTL 06nacTu
pa3paboTku cLeHapueB.

O6bIMHO npepnaratoT Habop cLeHapueB, KaxAbli M3 KOTOpbIX COOTBETCTBYET BEPOSATHOMY U3MEHEHMIO Napa-
METpPOB.

3aTeM Ans KaxAoro cLeHapwusi cocTaBnalT onucaHue nepexofa OT UCXOLHOW cUTyauunm K paccMaTpvBaeMoMy
cueHaputo. OnucaHne MOXET BKItOYaTb BEPOATHBIE AeTarnu, KOTopble MOryT ObITe OYeHb MONEe3Hbl ANA CLeHapus.
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Hanee cueHapun MoryT ObITb UCMOMB30BaHbLI ANA UCCME0BaHUSA UMM OLEHKM UCXOA4HOW npobnemel. MNpu npose-
LeHun nceneaoBaHuii HE06Xo0AMMO YYMTLIBATb BCE CYLLECTBEHHbLIE, HO MPOrHO3MpyeMble pakTopel (HanpuMep, UCrosb-
3ytoT WabnoHbl). 3aTeM crnefyeT UCCNefoBaTh BLIMOMHEHWE NONUTUKN UNKU AEATENBHOCTU NpU peanusauum aToro cleHa-
pVs M OLEHUTH pesynbsraThl NPEABapUTENBHOrO UCCNefoBaHUsA CLEHapUs C UCMONb30BaHWEM BOMPOCOB «YTO, €Crny,
OCHOBaHHbIX Ha MPEANOMIOKEHUAX MOAENEN.

Mocne npoBefeHNUs OLLEHKU BOMPOCOB UIM MpPeAnofioKEHWA OTHOCUTENBHO KaXAOoro CLeHapua MOXeT cTaTb
04€BUAHEIM, YTO UMEHHO HeOOXOAMMO U3MEHWTb U Kak 3To caenartb Haubonee UenecoobpasHelm v 6e3onacHeiM obpa-
30M. MoryT 6bITb Takke onpefeneHbl OCHOBHbIE MHAWUKATOPLI, YKa3blBaloLMe Ha MOSBIIEHUE BO3MOXHBIX U3MEHEHWIA.
MOHWUTOPWHI OCHOBHbLIX MHAWKATOPOB U NPEeLNpUHATEIE OTBETHBIE Mepbl MO3BONAT 0becneynTb BO3ZMOXHOCTL BHeCe-
HWA U3MEHEHWIA B 3amnfiaHUpOBaHHbIE CTpaTermu.

Tak Kak cLeHapun 0XBaTbIBakOT TONMbKO OTAEMbHEBIE YACTU BO3MOXHOMO pas3BuUTMSA OyayLmnx cobbITUiA, BaXXHO yf0C-
TOBEPUTLCS, YTO YYTEHLI BEPOATHOCTU MOABMEHUSA KOHKPETHBIX CLEHAPWEB, T. €. ONPeAenuTL CTPYKTYpy pucka. Hanpu-
Mep, €CI1 UCMONb3YIOT CLieHapuW NyyLLero cnydas, XyfLwero cnyyas u Hanbdornee BeposaTHOro cny4vas, Heobxogmmo npeg-
MPUHATE HECKOSBKO MOMBLITOK AMNS UX KBanuduKalmMnm U OLEHUTb BEPOATHOCTL MOSBIEHWSA KaXAoro CLeHapus.

B.10.5 BbixogHble AaHHble

Haunbornee nogxofdLlero clueHapusa MOXET He ObITb, O4HAKO aHanua No3BonseT Nofy4uTe Gonee YeTkoe NOHUMa-
HWe BapWaHTOB pa3BUTUA COOLITMIA M cnocoboB M3MEHEHWSA AEACTBUIA NPU M3MEHEHWU UHAMKATOPOB.

B.10.6 NpeumyLLecTBa U HeAOCTaTKU

AHanus cueHapmWeB y4uTEIBAET BapuaHThl OyayLlero pasButuga coObITUIA M MO3TOMY MOXET ObITb Gonee NnpeanoYTH-
TENbHbLIM NpU TPagULIMOHHOM NMOAXOAE K NMPOrHO3MPOBAHMWIO, B COOTBETCTBUM C KOTOPLIM Ha OCHOBE CLiEHApWEB MPOBO-
ST OLleHKY BEPOSATHOCTU MO LUKane (BbiCOKas, CPefHAS U HWU3Kasd) Ha OCHOBE MMEIOLLMXCA AaHHbIX, Npeanonaras, Y4To
pa3suTne cobreiTnil ByeT COOTBETCTBOBATL, M3BECTHEIM B NMPOLUIOM TEHAEHUMAM. 3TO BaXHO B CUTyaLuMu, Korga Hepo-
CTaTo4HO 3HaHwuiA 06 ncecnefyemoit npobneMe AnNsA NPOrHO3NPOBaHWA ee Pa3BUTUSA UMK KOIAa ONacHOCTE MOXET BO3HUK-
HYTb B OTAaneHHoM GyayLiem.

C aTUM NpenMyLLECTBOM HanpAMYl0 CBA3aH HE4OCTaTOK METOAa aHanu3a cLeHapueB, KOTOpLIA 3aKnovaeTcs B
TOM, YTO B CUTyaLu C BLICOKOW HEOMpPeLEeNeHHOCTHIO HEKOTOPLIE M3 CLieHapueB MOryT ObiTb HepeanbHbIMU.

[MaBHblE TPYAHOCTU UCMOMBL30BaHUA MeToAA aHanusa CLeHapueB CBA3aHbl C HarMYMeEM AaHHbIX U CMOCOBHOCTHLIO
aHanuMTUKOB U NUL, NMPUHUMaIOLIUX pelleHus, pa3paboTaTb pearnbHble CUeHapuu ¢ NojaarolUMUCs UCCrenoBaHUIo
BO3MOXHLIMU pe3ynkTraTaMu.

HepocTaTok Mcnonb3oBaHa MeToAa aHanuaa cueHapueB Ang 060CHOBaHWUA NPUHATUA PELLEHUA COCTOUT B TOM,
YTO MUCNONb30BaHHLIE CLLEHAPUU MOTYT HE UMETL JOCTOBEPHOro 060CHOBaHWSA; faHHble MOryT ObITb TMNOTETUHECKUMU, a
HepeanuCTUYHOCTL pe3ynsTaToB MOXET ObITh He BbiSBrEHa.

B.11 AHanu3 Bo3aeicTBUs Ha 6U3Hec

B.11.1 KpaTtkuii o63op

MeTon aHanusa Bo3feiicTeus Ha BuaHec (BIAY), Takke n3BecTHBIN Kak oLieHKa BO3AeicTBUS Ha BU3HeC, No3Bons-
€T UCCNefoBaTh, KaKk KItoveBble BUALI OTKa3oB/HapyLLeHWiA/paspyLueHUA MOTyT NOBNUATL Ha KIOYEBLIE BULLI feATeNb-
HOCTU ¥ MPOLIECCHI OpraHM3auun, a Takke UAEHTUPULMPOBATL M KONMYECTBEHHO OMpefEnnTL HeoOXo4UMbIE BO3MOX-
HOCTU ANSA YNpaBfieHUss opraHusauunen B aTux ycrioBusAx. [pouecc Metoaa BIA obecneumBaeT cornacoBaHue WU
NoOHUMaHue:

- UAEHTUMKALMUN N KPUTUHHOCTH KItoueBbIX BuaHec-npoLeccoB, (yHKLUWIA, CBA3AHHBIX PECYPCOB M KITOYEBLIX B3a-
UMOCBSA3€EW, CYLLIECTBYIOLLMX B OpraHunsauuy,

- BITMAHUA OTKa30B/HapyLUEHWA/pa3pyLLEHNA HA BO3MOXHOCTM OpraH1M3aLmmn JOCTUraTb YCTaHOBIEHHBIX KpUTUYeC-
Kux Lenen BusHeca;

- HeOOXOAUMBIX BO3MOXHOCTEN yNpaBneHnsa BO3AeACTBMEM OTKa30B/HapyLUeHWUA/pa3pyLLeHNA U BOCCTaHOBIEHN-
€M HOpMasbHOro xofa AeATeNlbHOCTU OpraHusauuu.

B.11.2 O6nacTb npuMeHeHus

MeTog BIA ucnonb3yoT npu onpegeneHnn KpUTUHHOCTM NPOLIECCOB OpraHu3aunmn, BPEMEHN UX BOCCTaHOBIEHUSA
(RTO?) n HeoBx0aUMBIX PECYPCOB (aKTUBLI, MepcoHan, HaBbIKM, TEXHOMNOrMM, NPON3BOACTBEHHLIE NMOLLaAN U MHdOopMa-
uns) ans obecnedveHnsa JOCTUXKEHUS YCTaHOBMNEHHEIX Leneild. Kpome Toro, metoa BIA nomoraeT npu onpepeneHun B3au-
MOCBS3eil Mexay npoLeccamu, BHYTPEHHUMU M BHELUHUMWU CTOPOHAMWU U BCEMU LIEMOYKaMK MOCTaBOK OpraHv3aLuu.

B.11.3 BxogHble gaHHble

[ns npuMeHeHns metoga HeoOXOAUMBI:

- rpynna aHanusa u pa3paboTku nnaHa HenpepbIBHOCTU OM3Heca;

- MHbOpMaLUS O LEensX, OKpyxatoLlei cpeae, Buaax AeATENbHOCTM U B3aMMOCBA3SAX opraHv3auuu;

- nogpobHoe onucaHue BUAOB AEATENbHOCTU U (PYHKLUMOHWPOBAHWUS OpraHusauuu, BKIOYaIoLWMX NPOoLEeCCHl,
BCMOMOraTefnbHblE pecypchl, B3aMMOCBSA3W C APYrMMW OpraHu3auusMu, cornalleHus o6 ayTCcOopcuHre, npuyacTHble
CTOPOHLI;

- 9KOHOMWUYECKNE W NMPOU3BOLCTBEHHbLIE MOCNELCTBUSA, BbI3BAHHBIE HapyLUEHUEM KPUTUYECKUX MPOLECCOB;

- NMOATrOTOBMEHHbIE AHKETHI;

- CNUCOK onpalUuBaeMbIX NUL, B COOTBETCTBYIOLUMX 0bnacTsax [eATeNbHOCTU opraHv3aumMu u/mnm npuyacTHbIX
CTOPOH.

1) BIA — Business Impact Analysis.
2 RTO — Recovery Time Objective.
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B.11.4 lNpouecc BbinoNnHeHU MeToaa

B npouecce BIA 06bl4HO MCNOMb3YHOT @HKETUPOBaHWE, MHTEPBLIO, CTPYKTYPUPOBAHHbIE COBELL@HUS Ui UX KOMBK-
Hauuto, 4TO No3BoNAeT AOCTUYb MOHUMaHUA (PYHKLUMOHUPOBAHUS KPUTUHECKUX MPOLIECCOB, BNUSHWUSA HapyLUeHUA 3TUX
npoueccoB U HeobxoLumoro BpemMeHW BoccTaHoBneHns RTO u pecypcos.

KntoyeBble sTansl MeToaa BIA:

- onpegeneHne KPUTUHHOCTH KITFoHYeBbIX MPOLIECCOB W KIIOYEBLIX BUAOB NPogyKuumn, paboT, ycryr opraHusauuu Ha
OCHOBE OL|eHKW ASS HUX OMacHOCTEeW, Yrpo3 U yS3BUMOCTEN,

- onpejerieHne 3KOHOMWUYECKUX W MPOM3BOLCTBEHHBIX NOCMEACTBUIA HapyLUeHWiA/paspyLleHUn ngeHTuduLmpo-
BaHHbIX KPUTUYECKUX MPOLIECCOB 3a onpefeneHHble nepuogbl BpEMeHHU;

- nAeHTUdKKaLMA B3aMMOCBA3EN C KINHOYEBBIMW BHYTPEHHUMU U BHELWHUMW NPUYACTHBEIMA CTOpOoHaMK. Ha aTom
3Tane MoXeT OblTb MOME3HO COCTaBSEHNe KapT B3aMOCBA3EN B CUCTEME U B LieNW NOCTaBOK;

- onpeferieHne MMetoLmnxcs HeobxogWMbIX pecypcoB Ans obecneyeHns HenpepbIBHOCTU paboT nocrne Hapylue-
HWs/paspyLlleHnss Ha MUHUMAaNbHOM NPUEMIeMOM NS OpraHu3aunn ypoBHE;

- ngeHTUdUKaLMS ansTepHaTMBHBIX CNocoboB BeINOMHEHUS paboT M NPoLECccoB, CyLLECTBYHOWMUX UK 3annaHupo-
BaHHbIX K pa3paboTke. ArbrepHaTUBHbIE CMOCOOLI BLIMOSTHEHNUSA paboT M NpoLEeccoB MOMYT GbiTb MPUMEHEHE! B cUTyaLmMu
HefjocTaTka UK OTCYTCTBUA HEOBXOAUMBIX PECYPCOB UM BO3MOXHOCTEH BO BPEMS HapyLUeHWs/pa3pyLUeHns;

- onpefeneHne MakcMMarnsHoO JOMYCTUMOro nepruofa NPocToa Npu HapylieHnn/paspywern (MAOY) ans kaxao-
ro npowecca, OCHOBaAHHOIO Ha MAEHTUULMPOBAHHBIX NMOCIELCTBUAX U KPUTUYECKUX hakTopax BbIMOMHAEMbIX BULOB
fJesatensHocTn. MAO npegcTaBnseT coboil nepruog BpeMeHM, No UCTEYEHWN KOTOPOro CyLUEeCTBYeT yrpo3a oKoH4YaTesb-
HOW yTpaTbl XM3HEeCNOCOBHOCTH OpraHn3aLuy, B TOM cliyyae, eciy nocTaska NpodyKuun Wunu npegocTaBreHne yenyr He
OyayT BO30OHOBEHHI;

- onpeferieHne LeneBoro BpemMeHun BoccTaHoBneHnsa (RTO) ana nwoboro cneynannavposaHHoro o6opygoBaHus,
MHPOPMAaLMOHHEIX TEXHONOMMIA U APYrX akTuBoB opraHusauum. RTO npegcraenseT coboil Bpems, 3anfaHWpoBaHHoe
LS BOCCTAHOBIIEHWUA MPOU3BOACTBA NPOAYKLMUM U NPefocTaBneHns YCnyr nocne HapylleHus/pa3pyLleHns, Bo3o6GHoBIe-
HUS AeATeNbHOCTU OpraHv3alun U BOCCTAHOBMEHWUA CrneunanvavpoBaHHOro obopyfaoBaHuns, MHPOPMaLMOHHEIX TeXHO-
NOTWIA MK APYTHX aKTUBOB;

- YyCTaHOBIEHWEe YPOBHSA MOArOTOBNEHHOCTU KPUTUYECKWUX MPOLECCOB ANSA YNPaBfeHUS B YCNOBUAX HapyLleHus,
KOTOpOe MOXeT BK/toYaTb OLEHKY YPOBHS pe3epBMPOBaHHOCTU Npolecca (HanpuMep, Hanudusa 3anacHoro obopygosa-
HUS) UMK CyLWeCcTBOBaHMWE arnbTepPHaTUBHBIX MOCTaBLLMKOB.

B.11.5 BbiXxogHble gaHHble

BbIXOAHBIMA JaHHLIMW ABASAIOTCS:

- NepeyeHb PaHXUPOBAHHBIX MO MPUOPUTETAM KPUTUYECKUX MPOLECCOB M COOTBETCTBYIOWUX B3aMMO3aBUCK-
MOCTEM;

- 3aperncTpupoBaHHble 3KOHOMWYECKWE W MPOU3BOACTBEHHbIE BO3LENCTBUS, Bbi3BaHHbIe HapyLUeHUEM KpUTW-
YeCcKWX MpOoLEeCccoB;

- BCMoMoraTenbHble pecypchl, Heobxogumble ANA MAEHTUULMPOBAHHBIX KPUTUYECKUX NPOLIECCOB;

- BO3MOXHbIE CPOKU MPOCTOSA M BOCCTAHOBIIEHUS KPUTWYECKMX MPOLECCOB W B3aWMOCBA3aHHLIX MHOPMaLMOH-
HbIX TEXHOMOTUA.

B.11.6 NMpeumyLiectBa n HEQOCTATKU

MpenmyLiectBamMn MeTofa BIA asnaroTes:

- obecneyveHne MOHUMaHUS KPUTUYECKUX MPOLIECCOB, KOTOPOE MpPefoCTaBrisaeT opraHusaumn BO3MOXHOCTb LOC-
TUXEHWSA YCTaHOBMEHHbIX Lenew;

- BO3MOXHOCTb OLIEHKW HeoBXo4UMbIX PeCypCoB;

- BO3MOXHOCTb NepecMoTpa NPousBOACTBEHHOMO npolecca AfA NOBbILEHUS YCTONYMBOCTU OpraHv3aLuu.

HepgocTtaTkamun MeToAa ABNSETCA cregyoLyee:

- BoamoxHa HegocTaToMHas KOMMNETEHTHOCTb YYaCTHUKOB ONpoca, UHTEPBLIO UMW COBELL@aHWi.

- AvHamuka paboTbl B rpynne MOXET BNUATb Ha BECb aHanu3 PYHKLUMOHWPOBaHWUSA KpUTMYECKOro npoLecca.

- Bo3aMOXHbI yNpoLleHHble Ui CBEPXONTUMUCTUYHBIE OLEHKU TpeboBaHWl K BOCCTAHOBIIEHMUIO.

- [JocTuxeHWe agekBaTHOro YPOBHSA NMOHUMaHUA 4eATENbHOCTM OpraHv3alum MoxXeT ObiTb JOCTAaTOMHO TPYAHbIM.

B.12 AHanu3 nepBONpPUUNHBLI

B.12.1 KpaTkuii o630p

AHanu3 noTepb, COCTaBMAOLMX OCHOBHYIO JOS0 ywepba, HanpasneHHbI Ha NpedoTBpalleHne X NoOBTOPHOro
BO3HWKHOBEHWS, 0BLIYHO Ha3biBalOT aHanu3om nepsonpuunHel (RCA2)), aHannaom nepsonpuumHbl oTkasa (RCFA3))
unu aHanusom notepb. Metog RCA ncnonb3yoT ANs UCcrefoBaHWsA NoTepb BCeACcTBAE pasnnyHbIX BUA OB OTKa30B, B TO
BpeMs KaK aHanu3 noTepb rMNaBHbIM 06pa3oM MNPUMEHAIT ANA UccnefoBaHUsa UHAHCOBBIX UM SKOHOMWUYECKUX
noTepb OT BHELLHWUX BO3feilcTBytoWMX dakTopoB unu katactpod. Metog RCA HanpaBreH Ha BbISIBIIEHWE NePBUYHBLIX
NpUYKMH oTkasa 6e3 paccMOTPEHNUS UX BHELLHUX NposerieHnid. OYeBUAHO, YTO KOPPEKTUPYIOLMe LEeACTBUA He Bcerga

) MAO — Maximum Acceptable Outage Time.
2) RCA — Root Cause Analysis.
3) RCFA — Root Cause Failure Analysis.
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3 hekTUBHLI U 3a4acTyto TPebytoT nx noctoaHHoro ynydeHus. Metoq RCA oObI4HO MPUMEHSIOT ANA OLEHKM OCHOBHOW
COCTaBNsAoLWel NoTepb, OAHAKO ero MOXHO MPUMEHATb ANSA aHanuida 6onee oKX NOTepb C LeSblo BbISBIIEHNS BO3-
MOXHOCTEN MNOCTOSAHHOIO YNyYLLEHUS.

B.12.2 O6nacTb npuMeHeHus

MeTtog RCA nMeeT MHOro HanpasneHWn NpUMeHEeHNs:

- B 0bnacTu 6esonacHocT MeTod RCA 1cnonb3yroT ANs UCCrefoBaHUsa HeCHacTHbIX CrlyqaeB B 06racTh oxpaHbl
TpyAa u Npou3BofCTBEHHOW Be3onacHoCTY;

- B TEXHOMNOIMMYECKUX CUCTeMax ANsA aHann3a HageXHOCTU U TEXHUYECKOro OBCnyXMBaHUS UCMOMb3YIOT aHanums
OTKa30B;

- RCA npounasogcTBa NPUMEHSIOT 417 KOHTPOMA KadecTBa NMPOM3BOACTBEHHbBIX MPOLIECCOoB;

- RCA npoueccoB NpUMeHAIT Ana uccnefoBaHns GUsHeC-NpoLeccos;

- RCA cuctem, npepctaBnsawowuii coboit kombruHauuo nepedncrneHHslx Bugos RCA, npuMeHAOT npy aHanuse
CINOXHbIX CUCTEM B CUCTEMaXx YNpaBlieHUss U3SMEHEHUAMU MEHeLXMEeHTa pUcka U B CUCTEMHOM aHarnuse.

B.12.3 BxogHble AaHHble

OCHOBHBIMU BXOAHBIMWA AaHHbIMA MeToga RCA sBnsAtoTcs Bce 0ObeKTUBHBIE AaHHble 06 0TKazaxX MW NnoTepsix.
HaHHble 06 aHanorM4HeIX 0TKaszax Takke MOryT 6biTb PacCMOTPEHbI B Npolecce aHanusa. [pyrumMmy BXOAHLIMW aHHbIMM
MOryT BblTb AaHHbIE, NOyYeHHbIE NPpKU NPOBEPKE KOHKPETHLIX rMIoTes.

B.12.4 MNpouecc BLINOMHEHUA MeToAa

Mocne NpUHATUSA pelueHns o NpuMeHeHnn metoga RCA dopMUpYIOT rpynny SKCNepToB A48 NPOBEeAEHNUS aHanum3a
n paspaboTkn pekomeHaaumii. Cneunannsauns KCNepToB rMaBHbIM 0OpasoM 3aBUCUT OT Liefleil aHannsa u ocobeHHo-
CTel oTKasa.

MeTogbl NpoBefeHUA aHanWsa MoryT CyLEeCTBEHHO pasnn4yaTbCs, OfHaKo OCHOBHble aTanbl MeToga RCA aHano-
MMYHBI U BKITOYAIOT:

- (hopMUpOBaHWe rpynnel;

- ycTaHoBrneHne obnacTtu npumeHeHns n uenen metopa RCA;

- c6op faHHbIX M OBBEKTUBHLIX CBUAETENLCTB 06 0TKase UNu NoTepsx;
npoBeAeHWe CTPYKTYPUPOBAHHOIO aHanusa N5 onpejeneHus nepBonpuynHebl;
BbIpaboTKy pelleHni A 1 pekoMeHAaumi;
BbIMOSIHEHWE PEeKOMeHaLuii;
BepUdMKaLMIO MONOXUTENBHOMO pesynbrata OT BHEAPEHUS pekoMeHAauui.

MpuMeHSAT cregytole CTPYKTYPUPOBaHHbIe MeTOAbI aHanusa:

- MeTog «5 novemyy, COCTOSALMA B MHOrOKpaTHOM MOBTOPEHWM BOMpOCca «nodemy?», ANs UCCNEefoBaHUSa NATU
YPOBHe rmybuHbl NpUYKHBI 0TKa3a;

- @aHanu3 BUAO0B W NOCNeACTBMIA OTKA30B;

- aHanus gepeBa HeWcrnpaBHOCTENR;

- Anarpamma Mcukasbl WK «pblBuid ckeneTy;

- aHanus lMapeTo;

- COCTaBMeHWe KapTbl MepBONPUYMHLI.

OueHKy MPWYKH YacTo HAYMHAKOT C UCCefoBaHNsA NepBoHaYanbHO O4EBUAHBIX PU3NHECKUX MPUYMH, Aanee U3yya-
FOT MPUYMHBI, CBA3aHHbIE C YeI0BEYECKMM (DaKTOPOM, U yXKe 3aTeM NepexodaT K U3YHeHWIO CKPbITLIX MPUYKUH YNpaBrieHns
UM OCHOBHBIX MPWYMH. [ns Toro 4Tobbl NPUMEHEHWe KOPPEKTUPYIOLWKUX LeACTBUN Bbino 3 deKTUBHBIM, BOBIEYEHHbIE
CTOPOHBLI AOMKHbI UMETb BO3MOXHOCTb YNPaBnsATh BbISBAEHHBIMU B MpoLecce aHanusa npuYMHHBIMU dakropamu unu
YCTPaHUTb WX.

B.12.5 BbixogHble AaHHble

BbixoaHble faHHbIe MeToAa RCA BKNtoyatoT B cebsi:

- [OKYMeHTaLmio 0 cobpaHHbIX faHHbIX 1 0OBEKTUBHLIX CBUAETENLCTBAX,;

- paccMOTpPeHHble TMNOTEe3bl;

- 3aKodeHne o Hambonee BepOATHLIX MEPBOMNPUYMHAX OTKa3a U NoTepsx;

- peKOMeHJyeMble U KOPPeKTUpYIoLLMe AeACTBUS.

B.12.6 NpeumyLLecTBa U HeOOCTaTKU

MpeumylecTBaMn MeToAa ABNAETCA BO3MOXHOCTb!

- NpMBreYeHns B pabouyto rpynmny TEXHUHECKNX SKCNepTOB;

- UCMOMb30BaHUA CTPYKTYPUPOBAHHOIO aHanusa;

- pPacCMOTPEHWSA BCEX BEPOSATHLIX MMNoTes;

- BOKYMEHTUPOBaHUS MOSyYeHHbIX Pe3ynbTaTos;

- 06A3aTeNbHOro BHEPEHWSA 3aKIToYUTENbHBIX PEKOMeHAauUmWi.

HepocTtaTku MeToga RCA cocToaT B criegytoLem:

- OTCcyTCTBYET BO3MOXHOCTbL MPUBIIeYeHNns TpebyeMbIX TEXHUYECKUX IKCMepTOoB.

- Kputnyeckne ob6bekTBHBIE CBUAETENLCTBA MOTYT BbITh YyTpayeHsl B MOMEHT OTKasa Uin Bo Bpems yBopKu.

- OrpaHuyeHuns No BpeMeH U pecypcam MOryT He No3BOofWTb paboyell rpynne NpoBeCcTU BCECTOPOHHIOK OLIEHKY
cUTYyauuu.

- MHorga HeBO3MOXHO BHeApWTb pa3paboTaHHble peKoMeHZauum.
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B.13 AHanu3 BuaoB U NocrneacTBUI OTKAa30B U aHaNu3 BUAOB, NOCNEACTBUI M KPUTUUHOCTMN OTKa30B

B.13.1 KpaTkuit o630p

AHanus BuaoB M nocrneacTenii otkasos (FMEAY) aBnseTca MmeTofoM, McMonb3yeMblM ANS WaeHTUGUKALMMK
cnocoboB oTKa3a KOMMOHEHTOB, CUCTEM MM NPOLIECCOB, KOTOPbIE MOIYT MPUBECTW K HEBLIMOMIHEHUIO UX HAa3HAYeHHOM
PYHKLMN.

MeTtog FMEA nomoraeT ngeHtudgpuumpoBaTs:

- BCe BUAbl OTKa30B PasfiMyHbIX YacTell M KOMMOHEHTOB CUCTEMBl (BUAaMW OTKasa MOryT ObiTb CKPbITbIA OTKa3,
KOHCTPYKTMBHbIA 0TKa3, NPOM3BOACTBEHHbIW OTKa3 WU T. 4., KOTopble NMPUBOAAT K HapyLUeHWo paboTocnocobHOro cocTos-
HWA YacTell U/Mnn KOMMOHEHTOB CUCTEMBI);

- NOCNeACcTBUA OTKa30B AN CUCTEMB;

- MeXaHW3Mbl 0TKa3a;

- crnocobbl JocTkeHns 6e30TkazHoW paboThl U/MNW CMATYEHUS NOCNEACTBUIA ANA CUCTEMBI.

PaclunpeHHoi Bepcueil meTona FMEA ssnsietca FMECA, no3sonsiowmii oLeHUT KpUTUYHOCTE) 1 3HaUMMOCTb
KaXgoro ngeHTMduULUMpPOBaHHOro BMAa OTKasa.

AHanMa KpUTUYHOCTU OBLIYHO ABNSAETCA Ka4eCTBEHHbIM UMW CMELLaHHbIM, HO MOXET BbiTb KONMYeCTBEHHBIM MpK
MCMonb3oBaHWKU nokasaTensa hakTUYeckoro NpoLeHTa OTKas3os.

B.13.2 O6nactb npumMeHeHus

B 3aBucMmocTH oT 06bekTa UccnefoBaHNUs BbIAENAOT HECKOMbKO BapuaHToB MeToga: FMEA npoekTa unu npogyk-
unm, FMEA npouecca, NnpumMeHAeMEId ANA aHannsa npon3BoCcTBEHHbIX U cbopouHbIx npoueccoB, FMEA cuctemel, FMEA
ycnyrm u FMEA nporpaMMHoro obecneveHus.

MeTog FMEA/FMECA MOXeT ObITb NPUMEHEH Ha CTaAUSAX MPOEKTMPOBaHUSA, MPOM3BOACTBA M 3KCnyaTaumu npo-
M3BOACTBEHHOW CUCTEMBI.

OpHaKko ANs NoBbILUEHUS HAaJeXHOCTU BHECEHWE U3MEHEHWUW Ha CTajWuu NPOEKTUPOBaHWS CUCTEMbIl ABMNSAETCA
bonee acpdekrmBHbIM. MeToael FMEA n FMECA Takke MoryT 6bITb MPUMEHEHBI K NpolieccaM U npolesypam. Hanpumep,
3TU MeTofbl MPUMEHSIIOT A5 BbISBNEHUS BO3MOXHOCTU MEeAULMHCKUX OLIMBOK 1 LedeKToB B NpoLecce TEXHUYECKOro
obcnyxumBaHus.

MeToabl FMEA/FMECA moryT ObITb MCMONB30BaHbI:

- Npu BbIGOpe U3 anbTepHaTUBHLIX BApUaHTOB MPOEKTa C BbICOKOW HaL4eXHOCThIO;

- ANA UccnefoBaHUs BCEX BUAOB OTKA30B CUCTEM W MPOLIECCOB M UX BMMSAHUS Ha 6e30TkasHOCTb UccredyemMoro
00bekTa;

- ANSA ngeHTUdUKaLmMmn nocneacTeuii oMBoOK NnepcoHana (BNusHWe Yyenoseveckoro dakropa);

- NpW NaHWpPOBaHWM NPOBEPOK (TECTOB) U TEXHUYECKOro 06CMyXMBaHUA TEXHUYECKUX CUCTEM;

- 4Ns ynyyleHns NpoeKToB NPoLeayp U NpoLeccos;

- ANSA NOMNy4YeHUs Ka4yeCTBEHHOW WM KONUYECTBEHHOW WHpopMaLun Ana LPpYrux METO4OB aHanusa, Takux Kak
aHanws gepesa HeWcrnpaBHOCTE.

Pesyniratel MeTogoB FMEA n FMECA moryT 6bITe MCNomnb3oBaHbl B KAYECTBE Ka4€CTBEHHBIX U KOMMYECTBEHHbIX
BXOAHbIX JaHHbIX AN ApYrMX METOL0B UCCrefoBaHWi, TakuX Kak aHanws jepesa HeucrpaBHOCTE.

B.13.3 BxogHble gaHHble

IOns BeinonHeHua metogoB FMEA n FMECA Heobxoauma nogpobHas nHdopmaumsa o6 anemMeHTax cCUCTEMbI, fOC-
TaTouHan Ansa aHanusa cnocobos U NyTel pasBUTUA OTKa3a Kaxgoro anemeHTa. [nsa feTanbHOro npuMeHeHWs metoga
FMEA K NpoeKTy SreMeHT CUCTEMbl MOXET OblTb paccMOTPEH Ha YPOBHE ero KOMMOHEHTOB, B TO BpeMA Kak and FMEA
cUCTeMbl B LiefIOM 31eMeHTbl CUCTEMbI MOTYT BbITh OMnpeAeneHbl Ha YKPYNHEHHOM YpoBHe (B BUAe BnOKOB U NOACUCTEM).

WHdopmaumnsa MOXET BKIOYaTL:

- YepTexu W Brok-cxembl aHan3MpyemMoin cUCTeMbl U ee KOMMOHEHTOB MK 3Tankl NpoLecca;

- WHbopMaLmMio 0 (YHKLMOHMPOBAHUK KaxKAOro aTana npoLuecca Wi KOMMNOHEHTa CUCTEMBI

- nogpobHoe onucaHne 3KONMOrMYECKMX U APYrMX napameTpoB, KOTOPble MOryT BAUSATb Ha PYHKLMOHUPOBaHWeE
CUCTEMBI

- CBefleHNs 0 pesynbraTax oTKasos,

- XpOHororn4eckne faHHble 06 oTkasax, BKNKOYasa LOCTYMNHbIE JaHHble 06 MHTEHCUBHOCTW OTKa30B.

B.13.4 Mpouecc BbINONMHEHUA MeToAa

Mpouecc FMEA BkrnitovaeT B cebsi cnefjytoLle OCHOBHbLIE aTanbl.

a) OnpeaeneHne obnacti NpUMeHeHWs W Lienei uccregoBaHus.

b) ®opmupoBaHue paboueir rpynnel.

M3yyeHne cuctemel/npoLecca, AnA KOTopbIX NpuMeHsawT metoq FMECA.
HeneHune cucteMbl Ha KOMMNOHEHTBI UMK 3Tanbl;

OnpegeneHne YHKLUWN KaXA0ro atana Wnu KOMMOHeHTa.

f) Onpegenenune ANs Kaxgoro KOMMOHeHTa MNW sTana:

- BO3MOXHbIX OTKa30B W WX MPUYMH;

- MEeXaHW3MOB, MPUBOAALMX K faHHbIM B1UgaM OTKasa,

c
d
e

— — e

) FMEA — Failure Mode Effect Analysis.

2) KpUTUYHOCTE OTKasa — 3TO COBOKYMHOCTL MPU3HaKOB, XapaKTepu3yoLnx nocrneacTBua oTkasa. Knaccudukauus
OTKa3oB MO KPUTUYHOCTU NPOMU3BOAUTCA B COOTBETCTBUU C 3aKOoHoaTeNnbHBIMU U obsa3aTenbHbIMK Tpe6OBaHI/IF|MI/I n
yCTaHOBNEHHBLIMU NpUuopuTeTamMn opraHusauunu.
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- NOCNeACTBUIA OTKA30B;

- ypoBeHb 6€30MacHOCTW WK paspyLUNTENBHOCTU NOCNeCTBMIA 0TKa3a;

- cnocobbl oOHapyXeHNUs oTKasa.

g) MaeHTndurkauus ocobeHHOCTEN NpoekTa, MO3BOMNAILWMX KOMMNEHCMPOoBaTb OTKas.

Mpu BbINnonHeHMn metoga FMECA pabodvas rpynna LOMOMHUTENBHO KraccupuuupyeT Kaxablid U3 naeHTuduum-
poBaHHbIX BULOB 0TKa3a B COOTBETCTBUM C €ro KPUTUHHOCTBIO.

CyllecTByeT HeCKONbKO crnocoboB BLINOSTHEHUA aHanuaa KpUTUYHOCTM 0TKa3oB. OBLEenpUHATEIA MeTo BKIOYaeT
onpegeneHue:;

- NokasaTens KPUTUYHOCTW BUAa OTKasa;

- YPOBHS pUCKa;

- paHra NpUopUTETHOCTM pucKa.

Mogernb KpUTUYHOCTW BMAA OTKasa eCTb Mepa BO3MOXHOCTW TOro, Y4TO MUccrefyeMbll BUA OTKasa KOMMOHeHTa
NpUBEAET K O0TKa3y cUCTeMbl B LienoM. KpUTUYHOCTE OTKa3a onpefenstoT Kak Npou3BeeHne BEpOATHOCTM NOCNeACTBUIA
OTKa3a Ha WHTEHCMBHOCTb BUJa OTKasa WM Ha Bpemsi (OYHKLUMOHMPOBAHUS CUCTEMBI.

HaHHyto dpopMyny 4acTo NPUMEHAIOT K 0TKa3aM obopyaoBaHus B CUTyaLMK, KOrga Kaxgblid U3 3TUX nokasaTenein
MOXeT BbITb onpefeneH KOfIMYeCTBEHHO, M BUAbI OTKa3a UMeIoT OfWHaKoBble MOCIeACTBUSA.

YpOBeHb pUCKa OnpefensioT Kak codeTaHne NocnefcTsuii BUga oTkasa v BepOSTHOCTU JaHHOMo OTKasa. YpoBeHb
pucka MOXeT ObiTb MCMOMB30BaH B CUTyaLWW, Korga MocnefcTBUA pasHblX BUAOB OTKasa pasfuuHbl, U NPUMEHUM K
cucTemMaM M npoueccam, CBA3aHHbIM ¢ 060opyAoBaHNeM. YpoBeHb puUcka MOXKeT ObiTb MPeAcTaBeH B Ka4eCTBEHHOM,
CMELUaHHOM WNN KOSINYECTBEHHOM BUe.

PaHr npuoputeTHocTy pucka (RPN™)) sensieTcs cMellaHHOW Mepoii KpUTUYHOCTM 0TKa3a, ero paccuuTeIBaloT ny-
TeM YMHOXEHWUA paHra 3Ha4MMOCTU NocnefcTBuii oTkasa (06biyHO oT 1 4o 10) Ha BepOATHOCTL OTKa3a W BO3MOXHOCTb
BbIABNEHNUS Npobnemel. Ecnn oTkas TpygHo oBHapyXuTk, TO eMy 0BbIYHO yaensAoT 6onbllue BHUMaHUA W NpugaroT nepso-
CTeneHHoe 3HayYeHWe. OTOT METO UCMOMb3YIOT Yallle BCero B npouecce obecneyeHns Kkadecrsa.

C MOMeHTa mgeHTUdMKaLMM BUAOB OTKa3a U MEXaHU3MOB WX BO3HUKHOBEHUS CriedyeT onpefennTb U BHEAPUTb
KOppeKTUpYIoLMe AeiicTBMS AnsA Hawbonee CyLleCTBEHHbIX BULOB OTKasa.

Pesynerathl BeiNonHeHns metoga FMEA fomxHbl 6biTb JOKYMEHTUPOBaHbEl B BUAE OTYeTa, KOTOPLIA JOMKEH CO-
JepxaTb:

- nogpobHoe onucaHue UccnefoBaHHONW CUCTEMBI;
cnocobbl, UCNONb3oBaHHbIE AN BHINOSHEHWA aHanusa;

NpeAnosoxXeHWs, caenaHHble B NpoLecce BLINOMHEHUSA aHanusa;

MCTOYHWKW AaHHBbIX;

NonyyYeHHble pe3ynbraThl, BKIOYAsA 3anofHeHHbIE KOHTPOSMbHbIE NUCTHI;

- KPUTUYHOCTBL (ecnn TpebyeTcs) U MeTOAbl, UCNONB3OBaHHLIE 4SS ee OnpefeseHus;

pekoMeHfauuW AN AanbHelWwnX uccreoBaHuid, M3MeHeHUs NpoekTa UM ocoBeHHOCTH, KoTopble HeobXxogu-
MO BKITHOMWUTL B MilaHbl NPOBEPOK, UCTbITAHWIA U T. 4.

CucTtema MoxXeT BbITb MOBTOPHO OLeHeHa B Apyrom Lukne FMEA, nocne Toro kak Bce HeobxofuMble feAcTBUA No
NpoBeAeHU0 aHanusa BygyT 3aBepLUeHbl.

B.13.5 BbixogHble AaHHble

MepBWUYHBIMKA BBEIXOAHBIMKU AaHHEIMU MeToAa FMEA fABnstoTcA nepeyeHb BUAOB OTKasa, MEXaHU3MOB BO3HWKHO-
BEHMWA OTKasa U ero NocrnefCcTBUA AN KaXKL0ro KOMMNOHEHTa CUCTEMbl UMK STana npoLecca (KoTopble MOryT BKIToYaTh B
cebsa uHdopMaLmio 0 BEpOATHOCTM oTKa3a). K BbIXO4HLIM AaHHBLIM Takke OTHOCAT WHpopMaLMio O NpUYMHAax 1 nocnea-
CTBUAX OTKasa AnsA cucTeMel B Lienom. BeixogHble faHHble MeToga FMECA BKtovatoT pe3ynsrarthl paHXMpoBaHUs 3Haum-
MOCTU OTKa30B Ha OCHOBE OLIEHKM BEPOATHOCTU OTKa3a CUMCTEMbl, YPOBHS pUcCka BO3HUKHOBEHWSA AaHHOIO BMAA OTKasa
UM KoMBMHaLMW YPOBHSA pUCKa U «BO3MOXHOCTU OBHapyXeHus» Bufa oTkasa.

MeTog FMECA MoxeT ObiTb noneseH Ans noflyYeHUss KONIMYEeCTBEHHbIX BbIXOAHbBIX JaHHbIX NPU WCNOSb30BaHUM
KONINYECTBEHHbIX JaHHbIX 06 WHTEHCMBHOCTW OTKa30B W MX MOCIEeACTBUSAX.

B.13.6 NpeumyLLecTBa U HeQOCTaTKU

Mpeumyectsamu MeToga FMEA/FMECA aBnstoTca cnegyrowiue:

- MeToa npuvmMeHMM K BMLaM OTKa30B, CBA3AHHLIX C OLWMOKamMu nepcoHana, HapylleHneM paboTocnocobHocTu
obopynoBaH1sa 1 paboTel cUCTEM NporpaMMHOro obecnedeHns U NpoLEeccos.

- MeTog no3BonseT MgeHTUdUUMPOBaTL BUAbLI OTKA30B KOMMOHEHTOB, NPUYMHBLI STUX OTKA30B U MX MOCnedcTBMA
ANA cUCTeMbl U NpedcTaBuTh MX B yA06HOW Ana nonb3osaTtens gopme.

- MNpumeHeHWe meToha nomMoraeT usbexaTb JOPOrocTOAWMX MoAUDUKaLKUA 06opyaOBaHUS NPU TEXHUYECKOM
obcnyXnBaHWM 3a cHeT WASHTUMDMKALUMWN U yCTpaHeHUs NpobneM Ha paHHWUX CTafgusax sTana NpoeKTUPOBaHWUS.

- MeTog nossonseT WAEHTUDULMPOBATL BUALI OTKa30B B OTAENBHOW TOUKE U YyCTaHOBUTL TpeboBaHNSA K pe3epBu-
poBaHuWio U cucteme BesonacHoCTH.

- MeTog AaeT BO3MOXHOCTb NOSYYUTb BXOAHbIE faHHble AN pa3paboTku nporpaMM MOHUTOPUWHIa, NpeAocTaBnsas
MHpopMaLmMio 0 HeoBXogMMbIX 06beKTax MOHUTOPUHIa U MX 0COBEHHOCTSX.

HepocTaTkamn MeToAa SBMAIOTCA creayoLyume:

- MeTtog FMEA/FMECA mMoXeT 6bITe MCNOMB30BaH TOMNLKO ANA UAeHTUdMUKaUMK OTAENBHBIX OTKA30B, a He UX coYe-
TaHusA.

) RPN — Risk Priority Number.
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- Be3s agekBaTHOro KOHTPONA U crneLuanbHON HanpaBeHHOCTHW, UCCrefoBaHNsA MOMyT BbITe TPYLOEMKUMK U JOPO-
FOCTOALLMMU.

- NpumeHenne metona FMEA/FMECA MoXeT ObiTb TPYAOEMKUM W ANUTENBHBIM A5 CINOXHBIX MHOrOYPOBHEBLIX
cucTeM.

B.13.7 CcbinoyHble cTaHAapThbl

MO3K 60812 MeToabl aHanu3a HageXHocTu cuctem. MeToz aHanusa BuaoB U nocneacTsuii otkaszos (FMEA)

B.14 AHanu3 gepeBa HeucnpaBHocTel

B.14.1 KpaTkuii o630p

AHanus fepesa HewcnpasHocTell FTAY — meTon uaeHTudMKaLmn v aHanusa GaKkTopos, KoTopele MOryT
cnoco6cTBOBaTL BO3HUKHOBEHUIO WCCNEAYEeMOro HexernaTefbHoro cobbiThs  (Ha3biBaeMOro KOHEYHbIM COBBITUEM).
C nomoLbo fedykuun uccriegyemele pakTopbl MAEHTUMULMPYIOT, BLICTPaUBaloT WX NIOrMYeckuM obpa3omM W npegcras-
NSAKT Ha AuarpaMmme B BUAe AepeBa, KOTopoe oTobpaxaeT 3Tu hakTopbl U MX JIOTMYECKYHO CBA3b C KOHEYHBIM COBbITUEM.

dakTopaMu, ykasaHHbEIMW B fepeBe HEMCNPaBHOCTEHW, MOTyT BbITb COGLITUSA, CBA3@HHbIE C OTKa3aMn KOMMOHEHTOB
KoMMbloTepHoro obopyfoBaHus, olnbkami YyernoBeka UKW APYrMMi COBLITUSMU, KOTOpbIE MOTYT MPUBECTU K Hexena-
TeneHoMy cobeiTuto. Mpumep FTA npvBeaeH Ha pucyHke B.2.

OTkaa aBTOMaTU4ECKOro aanycka
[M3enbHOro reHepaTopa

3MEeKTPO3Heprum
OTcyTCTBMAE MYCKOBOTO CUrHana Otka3 au3enLHOro reHeparopa
MexaHuueckuii
Orkas Orkas Otkas O'rcyri'(r:lz'_;TazonaHa OTKas reHepaTopa
npu npu npu
tbopmmpoBsa- nepegaye npveme
HWK curHana curHana curHana

OTkas
MospexaeH y"ﬁ:"r:'o'
nposog MORYnA BrokupoBaHa OrcytcTayer

nogava TonnMea TONMBO

CumBonb!

JNornyeckuii anemeHT «M» — OTKa3 npouaoinger,
ecnuv Bce co6bITUSI Ha BXOAE UCTUHHBI

OTkas
B cxeme B

OTkas
B cxeMe A

TNornyeckuii anemeHT «AJTM» — oTkKa3 npousoiger,
ecnu no6oe 13 cobbITUIA Ha BXOAe UCTUHHO

BasoBoe cobbiTue — AanbHeRWniA aHanus
HeuenecoobpaseH

CobbITMe NoanexuT AanbHeALweMy aHanM3y

AHanus cobbITUA NpuBeAeH Ha APYroi cTpaHuue
VMU B APYTOM MecTe

O CobbITHe Aanee He aHanusupyloT
]

PucyHok B.2 — lNpumep meToga FTA

) FTA — Fault Tree Analysis.
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B.14.2 O6nacTb npuMeHeHus

MeTog gepeBa HeucnpaBHOCTEN MOXeT ObITb UCMOMNb30BaH ANS OnpefeneHns Ka4eCTBEHHOW OLeHKW MNpu uieH-
TUUKaLMKU NPUYKMH OTKasa M NyTei, NPUBOASALLUX K KOHEYHOMY COBLITUIO, U KONMMYECTBEHHOW OLIEHKM MPW BBIYUCIIEHUM
BEPOATHOCTU KOHEYHOro cobbITUS, eCr M3BECTHEl 3Ha4YeHUS BEPOATHOCTEN HaYarnbHbIX COBLITUNA.

HaHHbIl MeToa MOXeT BblTb MCMOMb30BaH Ha CTagWu NMPOEeKTUPOBaHWA cUcTeMbl ANSA WASHTUDUKALMU MPUYKH
oTKa3sa, 1, crefoBaTenbHo, Belbopa BapwaHTa npoekta. Metog FTA MoXeT GbiTb MCMOMbL30BaH Ha CTaguW NPoW3BOACTBA
ANA MOeHTUdUKaLM1 BUSOB OCHOBHBLIX OTKA30B M OTHOCUTENbHOW 3HAYMMOCTW MyTel, NPUBOASALLMUX K KOHEYHOMY CODbI-
Turo. [lepeBo HencnpaBHOCTEN MOXET ObITb TakkKe UCMONb3OBAHO AfS aHanusa coveTaHus cobbITWiA, NMpuBegLUero K
BO3HWMKHOBEHUIO MUCCIedyeMoro oTkasa.

B.14.3 BxogHble AaHHble

[ns kayecTBEHHOro aHanusa HeobXoAMMO XOpolUee 3HaHWe CUCTeMbl W MOHMMaHWe MPUYUH OTKasa, a Takke
NOHWMaHWe TOro, Kak cMcTeMa MOXeT BbIWTU U3 cTpos. [nsa aHanusa nofnesHo UCnomnb3oBaHue AeTalnbHbIX CXeM JepeBa
HeucrnpaBHOCTEN.

[na npoBefeHUs KONMMYECTBEHHOrO aHanusa HeobXoguMbl faHHble 06 MHTEHCUBHOCTU WM BEPOATHOCTU OTKasa
BCEX OCHOBHbIX COBLITUNA, yKa3aHHbIX B JepeBe HeUcnpaBHOCTEN.

B.14.4 Mpouecc BLINOMHEHUA MeToAa

Belgensior cregytowne atansl pa3paboTku guarpamMMel jepeBa HeucnpaBHOCTEN:

- onpefeneHne KOHeYHoro cobblTUs, KOTopoe HeoBX0AMMO NpoaHanManpoBaTb. 3TO MoxXeT OblTb 0TKa3 Mnu
6onee oblme nocrefcTaus oTkasa. [locne Toro Kak NOCNeACcTBUSA OTKada NpoaHanu3npoBaHbl, B JepeBO HeUcnpaBHo-
CTell MOXeT BbITb BKIOYEHA YacTb, OTHOCALLAACH K COKpalleHWo MHTEHCUBHOCTW M NOCNeACTBMIA 0TKa3sa,

- MeHTUdMUKaLMA BO3MOXKHBLIX MPUYUH UM BUAOB OTKA30B, MPMBOASALLMX K KOHEYHOMY COBBITUIO, Ha4YMHas C KOHeY-
HOro cobbITUS;

- aHanu3 uaeHTUMULMPOBaHHBIX BUAOB U MPUYMH OTKasa ANA onpejeneHns Toro, YTO KOHKPETHO MPUBENO K
oTKa3y;

- nocriegoBaTenbHas MAEHTUdUKALMA HexenaTenbHOro MyHKUMOHWPOBAHUSA CUCTEMBI C NMEPEXo4oM Ha Gonee
HU3KMe YPOBHU CUCTEMEI, NOKa AarbHENLUUiA aHanM3 He CTaHeT HelenecoobpasHbiM. B TexHu4eckol cucteme aTo Mo-
XeT BblTb YpOBEHb OTKasa KOMMOHeHTOB. COBLITUA M haKTOpbl HA CaMOM HU3KOM YPOBHE aHanuavpyeMol cucTemsl
Ha3blBaloT Ba3UCHEIMU COBBLITUAMMU;

- OLeHKa BeposTHOCTM 6a3nCHBIX COBLITUI (€CnM MPUMEHUMO) W NOCMEAYIOWMUA pacdeT BEePOATHOCTA KOHEYHOro
cobbiTua. [na obecnedeHns 4OCTOBEPHOCTH KONMYECTBEHHOM OLIEHKN CrieAyeT nokasaTb, YTO NOSIHOTa U Ka4ecTBO BXOA-
HbIX AaHHbIX ANS KaXA0ro arieMeHTa A4oCTaToMHbl ANA NOSyYeHUs BEIXOAHBIX AaHHbLIX HeoBXo4MMOR gocToBepHOoCcTU. B
NPOTUBHOM ClyYae JepeBO HeWUCrnpaBHOCTEN HeJoCTaTOYHO AOCTOBEPHO AMS aHanv3a BepOSTHOCTM, HO MOXeT ObiTb
nofie3HbIM 4118 UCCNeAoBaHUA NPUYUHHO-CIEe[CTBEHHBLIX CBSA3EN.

Mpu onpegeneHnn KONMMYEeCTBEHHOW OLEHKN JepeBO HeucrnpaBHOCTEN MOXeT BbITb yNpoLLeHo npu noMoLymn bByne-
BOW anrebpebl, 4TO NO3BOMSET yYecTb fyOnupyroLlne B bl OTKA30B.

Kpome KoNM4eCTBEHHON OLEHKN BEPOATHOCTU KOHEYHOro cobbITUA MeToh No3BonseT uaeHTuduLyuposaTtb Habop
MWHUMAaIbHbIX CEYEHUIA, NPUBOASALLMX K KOHEYHOMY COBBITWIO, U paccuuTaTb UX BUSAHWE Ha KOHeYHoe cobbiTue.

3a vckroveHneM NpPoCThIX Criydaes, A4S NOCTPOEHMS Auarpammbl OBLIYHO NPUMEHSAIOT NakeT NPUKNagHbIX Npo-
rpamm, no3BonsALWMA NPOU3BOAUTL pacyeThl B CUTYaLMSX, KOr4a NPUCYTCTBYHOT MOBTOPSAOLUMECH COBLITUA B HECKOMbBKUX
MecTax jepeBa HeucrnpaBHOCTEH WU korga HeobXogWMO BLIMUCITUTE MUHUMarbHBIE Cederus. Micnonb3oBaHWe nporpamm-
Horo obecrneyYeHWs rapaHTUpyeT NOCNe0BaTeNbHOCTL U NPaBUITbHOCTb BEIMOMHEHWS METOAA U BO3MOXHOCTb €ro Bepu-
dukauuu.

B.14.5 BbixogHble AaHHble

BeIXoAHEIMU Aa@HHBIMU @Hanu3a gepeBa HEUCnpPaBHOCTEN ABNSAIOTCA:

- Harns4Hoe NpeAcTaBrieHne NyTel BO3ZHUKHOBEHUSA KOHEYHOro cobbITUS U B3aMOAEeACTBYIOLMX NyTeld B cuTya-
LMK, Korga 04HOBPEMEHHO MOryT NpOoM3oiTh ABa unu bonee cobbITUi;

- Habop MUHMMarbHBIX CeYeHWn (BO3HUKHOBEHUS MyTel OTKa3a CUCTEMbI) U OLeHKa BEPOATHOCTU OTka3a cucTe-
Mbl 415 KaX[0ro ceyeHus,

- OLeHKa BEpPOSATHOCTW KOHEYHOro COBbITUA.

B.14.6 NpeumyLuecTBa U HeQOCTaTKU

MpeumyLectBamun FTA aBnatoTea cnegytrowime:

- MNpepocTaBneHne TOYHOrO, CUCTEMATU3UPOBAHHOIO U MMGKOro NogxoAa MOo3BONSAET aHanvaupoBaTb PasHOo6-
pasHble dhakTophbl, BKIOYas AeNCTBUA NnepcoHana u gusndeckne ABneHus.

- [puMeHeHne nogxoda «CBepXy BHW3» MO3BOMSAET paccMaTpuBaTb BO3JeiCTBUSA TeX O0TKa3oB, KOTOpble Hemnoc-
PefCTBEHHO CBfA3aHbl C KOHEYHbIM COBbITUEM.

- [MpuMeHeHWe ocobeHHo LienecoobpasHo AN aHanusa cucTeM, LOMNycKaloWmx NoakodeHne 6onbworo Konuye-
CTBa YCTPOWCTB W B3aUMOJEeNCTBUE C HUMU (CUCTEM, UMEIOLLUX MHOXECTBEHHLIE UHTepdelchl).

- padhnueckoe npefcTasiieHWe NO3BONSAET YNPOCTUTE NOHUMaHWe (OYHKLMOHMPOBAHUS CUCTEMBl U paccMaTpuBa-
eMbIx hakTopoB, HO NMOCKONbKY LPEBOBUAHLIE CXEMbl 3a4acTyIo BeCbMa rpoMo3fku, ux obpaboTka MoxeT noTpebosaTb
NPUMEHEHWS KOMMNBIOTEPHBIX Mporpamm, 4To obecneynBaeT BO3MOXHOCTb PACCMOTPeHUst Bonee CroXHbIX NOrMYeckunx
B3aMMOCBA3el (Hanpumep, ¢ UCMNONb3oBaHWeM rnorudeckux onepaunin «M-HE» n «HE-U»), Ho npu aTom 3aTpygHAeT
BepuduKaLuio gepeBa HeUcnpaBHOCTEN.
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- INlornyeckuii aHanus gepeBa HeWCnpaBHOCTEW U onpeferneHvwe Habopa MUHUManNbHBIX CEYEHWIA Nofe3Hbl npu
MAeHTUUKaLMKU NPOCTLIX NYTel 0TKa3a B CMOXHLIX cucTeMax, rge KombuHaLuu cobeITUiA MOryT NPUBECTU K BO3SHUKHOBE-
HUIO KOHEYHOro cobbITUS.

HepgoctaTkamn MeTofa SBNAOTCA creaytoLyume:

- HeonpepeneHHOCTb OLEHOK BEPOATHOCTEN 6a3nCHbIX COBBITWUIA BIIMSET Ha OLIEHKY BEPOSATHOCTW BO3HUKHOBEHUS
KOHEeYHOro cobbIThsA. OTO MOXET MPUBECTU K BLICOKOMY YPOBHIO HEOMNPeAeneHHOCTH B cUTYyaluW, Korga BepOATHOCTb
oTKasa 415 KOHEYHOro COBbITUA TOYHO HEN3BECTHE, HO JOCTOBEPHOCTb OLIEHOK CYLLIECTBEHHO BhILLE A1 XOPOLUO N3yYeH-
HOR cUCTEMBI.

- B HeKoTOpbIX CUTyauuUsax HavasnbHble coBbITUA He CBA3aHbl Mexay COBOI, U NOPON TPYAHO YCTaHOBUTL, YUTEHb! 11
BCE BaXHble MyTW K KOHeYHOMY cobblTuio. Hanpumep, HefocTaTouHOe MccriefoBaHUe BCeX UCTOYHUKOB BO3ropaHWs
MOXET NPMBECTU K HEBEPHOW OLiEeHKe pucKa BO3HUKHOBEHWS Moxapa (KoHeyHoro cobblTus). B aTol cuTyauun aHanus
BEPOATHOCTU C MpuMeHeHneM MeToga FTA HeBO3MOXeH.

- [lepeBo HeucnpaBHOCTEW ABNSAETCA CTATUMHOW MOAEIbIO, B KOTOPO haKTop BPEMEHHOW 3aBUCUMOCTU He YUYUThI-
BaIOT.

- JepeBo HeucnpaBHOCTEN MOXET ObiTb MPUMEHEHO TOMbKO K BUMHaApPHBLIM COCTOAHMAM (paboTocnocoBbHOMY/He-
paboTocnocobHomy).

- HecmoTps Ha To 4TO oWwNMGKM YenoBeka MOryT ObITk YUTEHbI B CXeMe fepeBa HeUCnpaBHOCTEN Ha Ka4eCTBEHHOM
YPOBHE, HECOOTBETCTBUS CTEMEHN U KAYeCTBa, YacTo XapaKTepusyroLlune onbKM YenoBeka, B AepeBe HeUCnpaBHOCTEN
y4eCTb AOCTATOYHO CIOXHO.

- JepeBo HeucnpaBHOCTEN He MO3BOSSAET NErko y4yecTb W WCCrefoBaTb LenHble peakuun (adpdekt AOMUHO) U
YCIOBHbIE OTKa3bl.

B.14.7 CcbinoyHble cTaHAapThbl

MO3K 61025 AHanus gepeBa HeucnpaBHocTel (FTA)

B.15 AHanus gepeBa cobbITHiA

B.15.1 KpaTkuii o630p

MeTog ETA" aensetcs rpadpuuecknM MeTofoM NpeacTaBneHust B3aMMOUCKNIOUatoLLNX NocnefoBaTenbHoCTe !
coObITUiA, CreayroWwux 3a NOsSBIIEHMEM UCXOQHOIO COBLITUSA, B COOTBETCTBUM C PDYHKLMOHUPOBAHUEM U HehyHKLMOHMPO-
BaHWEM cUCTeM, pa3paboTaHHLIX ANS CMArYEHWS NOCNEACTBMIA onacHoro cobbitus (cM. pucyHok B.3). Metog ETA moxeT
OblTe MPUMEHEH AMA Ka4eCTBEHHOW W/WNN KOMWYECTBEHHOW OLIEHKM.

BknoueHue

. BknioueHve
HavanbHoe Hanuune CIPVHKIEPHOIA OXEDHO Peayniar YacTtota
cobhITne BO3ropaHusi cHcTeMb! (B ron)
cuUrHanuaauum
noXapoTyLieHus!
KoHTponupyemelin noxap
fla C BKITOYEHMEM CuUrHana 79%10°2
0,999 =X
TpeBoru
Da
0,99
Het KoHTponupyemelit noxap 79x 108
0,001 6ea curHana TpeBoru 9 X
Da
0,8
HekoHTponupyeMbIit noxap
,D,_a C BKMIOYEHWEM curHana 8,0 x 10°
0,999 ’
Tpeeoru
Het
Baptis 0,01
2
10° B ron Her HekoHTponupyeMbiii noxap 80x 108
0,001 6e3 curHana Tpesoru X
3e2T Hert noxapa 2,0x 107

PucyHok B.3 — lMpumep fepeBa cobbiTuii

1) ETA — Event Tree Analysis.
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Ha pucyHke B.3 nokasaHbl NpocTble pacyeTbl AN TUMOBOro AepeBa cobbITUi B CUTyauuW, Korda BETBU gepeBa
cobbITWIA MOMHOCTBIO HE3ABUCUMBI.

MocnepoBaTenbHOCTL COBBITUIA Nerko NpefcTaBuTb B BUAE JepeBa COOLITUIA U NoaToMy ¢ nomouesto ETA nerko
YCTaHOBUTb yXyZLUatolWwue Uin cMsardaroLe nocnefcTenusa cobbiTus, NPUHUMas BO BHUMaHWe AOMOSIHUTENbHbIE CUCTe-
Mbl, PYHKUMW Unun Gapbepsl.

B.15.2 O6nacTb npuMeHeHus

Metog ETA moxeT 6biTb WCNOMb30BaH ANA MOAENUMPOBAHUSA, BEIYUCIEHUS U paHXUPOBaHUA (C TOYKU 3peHUs
pucKa) pasnuyHbIX CLeHapWeB WHLMAEHTa Nocfie BO3HMKHOBEHWUS HayvarbHOro cobbiTus.

MeTog ETA mMoXeT ObiTb NPUMEHEH Ha BCEX CTafWUHAX XU3HEHHOro LMKNa Npoaykuuu munu npouecca. [aHHbINA
MeTOo4 MOXeT BbITb UCMOMb30BaH Ha Ka4eCcTBEHHOM YPOBHE MpU MO3rOBOM LUTYPME, OMnpedeneHn cLeHapues 1 nocne-
JoBaTenbHOCTEN COBLITUIA, KOTOpble MOMYT BO3HUKHYTbL MOCMe HayasrbHOro cobbITUS, W MpW onpeferneHun Bo3gencTBus
Ha pe3yneraT pas3fiMyHbIX BUA0B 06paboTkv pucka, bapbepoB W CpeAcTB yrnpasieHWs, NpefHasHa4YeHHbIX AN CHUXe-
HUS HexenaTerbHbIX MoCneCcTBMIA.

Mpw oUeHKe NPUEMNeMOCTU CPeACTB ynpaBneHua Haubonee uenecoobpasHo npumeHeHne Metoga ETA ans
KOSINYeCTBEHHOro aHanusa. Yalle BCero 4aHHblii MeETO4 NPUMEHSOT NpU MOAENMPOBaHUM OTKa3oB B CUTyaLy UCMONb-
30BaHusA 60MbLIOro KonuyecTsa Mep 3aluThl.

Metog ETA MoxeT ObiTb MCNONbL30BaH NpU MOAENUPOBaHUM Hadyana cobbiTUS AN BbIABNEHUS BO3MOXHBLIX MO-
Tepb U NpenmyLlecTB. OgHako B 06CTOATENLCTBAX, [he HeobXoAUMOo HaWTU NYTU ONTUMMU3ALMU U NONYYEHUSA HAaUBONbLLIMX
npevMMyLLecTB, Yalle UCMoNb3yT MOgeNpoBaHne ¢ MOMOLLbLIO AepeBa peLUeHWi.

B.15.3 BxogHble AaHHble

BxogHble AaHHble BKIOYatoT B cebs:

- MepeyeHb paccMaTpuBaeMblX HavanbHbIX COOBITUNR,

- MHpopmauuto o crnocobax obpaboTkn, Bapbepax, CPeAcTBax yNpaBneHUs W COOTBETCTBYIOLUMX BEPOATHOCTHAX
oTKasa (4Nns KoNMYeCTBEHHOrO aHanusa);

- NMOHWMaHWe MpoLeCCOB HOPMUPOBAHUA Ha4yanbHOro oTKasa.

B.15.4 MNpouecc BLINOMHEHUA MeToAa

MocTpoeHWe AepeBa coBLITUIA HAYMHaIOT ¢ BbIBopa HayanbHOro cobbITUS. OTO MOXET BblTe MHLMAEHT, TakoW Kak
B3PbIB MbIW, WX Takoe cobbiTue, Kak oTkas cucTeMbl aHeprocHabxeHus. Janee nepeqncnsaoT umetowmeca yHKLMKN
UMK CUCTEMbI, HanpaBlieHHble Ha CMArYeHue nocnedcTBui. [N kaxaol PyHKUMU WK CUCTEMbI YepTHAT SIMHWK ANS
oTobpaXKeHUss ee UCMPaBHOIO COCTOSHWUA WKW OTKasa. BepoATHOCTb oTkasza MOXeT OblTb OLEHeHa M Ha3HadeHa Ans
KaXKgol Takol nuHuK. [JaHHYo YCNOBHYIO BEPOATHOCTb OLEHUBAIOT, HANpWMep, C MOMOLLBIO 3KCMEPTHLIX OLEHOK UMn
aHanusa gepeea HeucnpaBHOCTel. TakuMm ob6pa3omM M3obpaxaroT pasfnuyHble MyTW pasBUTUS COBBITUIA OT Ha4yanbHOro
cobbITHA.

CrnefyeT yuuTbiBaTb, YTO BEPOATHOCTU Ha fJepeBe COGLITUIA SBMAIOTCHA YCIOBHBEIMW BEPOATHOCTAMM, HanpumMep,
BEPOATHOCTb cpabaTbiBaHMsA pa3bpbi3rvBaTensd CUCTeMbl MOXaPOTYLUEHWS, MOMyYeHHas Mpu WCMbITAaHUSAX B HOp-
MarbHbIX YCrnoBusAx, BygeT oTnu4YaTbCa OT BEPOATHOCTU cpabaTbiBaHWA 3TOW CUCTEMbI MPW BO3ropaHuW, Bbl3BAHHOM
B3pPbIBOM.

Kaxpaasn BeTBb AepeBa NpedcTaBnsaeT coboi BEPOATHOCTb TOro, UTO BCe COBLITUA Ha 3TOM MyTH Npon3oigyT. MosTo-
My BEPOSATHOCTb pe3yrbrara BblYUCAAIT Kak Npov3BefeHue OTAEeNbHBIX YCIOBHLIX BEPOATHOCTEW W BEPOATHOCTU Ha-
YanbHOro cobbiTUs MPW YCIIOBUM HE3ABUCUMOCTU COBLITUNA.

B.15.5 BbixogHble AaHHble

BoeixogHble gaHHele ETA BkrtodatoT B ceba criegytollee:

- Ka4eCTBEHHOE OnucaHue BO3MOXHbIX Npobrem B BUAe KOMOUHaLMA coBbITUIA, NpeacTaBnsowmx coboi pasnmy-
Hble CnefcTBUA HadarnbHOro cobbITUA (paHXMpoBaHWe MOCMEeLCTBUA);

- KOMINYeCTBEHHbIE OLIEHKN YacTOTbl WM BEPOATHOCTU MOSBMEHUSA COBBITWA U OTHOCUTENbBHOW 3HAYUMOCTU pas-
NWYHBIX NOCEACTBUN OTKa3a U CnocobCTBYIOLWMX UM COBLITUR;

- NepedeHb PeKOMEeHAAaUMN MO CHWKEHUIO pUCKa;

- KOMNINYeCTBEHHbIE OLEHKN 3pdpeKTUBHOCTWN BHEAPEHUS pPeKoMeHAaLui.

B.15.6 NpeumyLLecTBa U HeQOCTaTKU

MpeumylectBamn MeToga ETA aBnsaoTea cnegyrowime:

- C nomolybto MeToga ETA nerko cxematuyHo u3obpas3nTb CLEeHapuW pa3BuTUsi cOBObITMIA Nocne BO3HMKHOBEHWSA
Ha4anbHOro cobbITUsA, NPOBECTU aHanMa paboTocnocoBHOro COCTOSAHUA WM OTKasa BCMOMOraTeflbHbIX CUCTEM UMK
PYHKUMIA, NpefHa3HaYeHHbIX 415 CHUXEHWSA NOCNeACTBUIA 0TKa3a, U OLEHUTb UX BIIMSAHWUE.

- MeTog noMoraeT yyecTb pakTop BPeMeHH, YBUAETb B3aUMOCBSA3N W LeMHble peakLnm, KOTopble COXHO 1ccre-
foBaTb C MOMOLLBI0 METOAA JepeBa HeWCnpaBHOCTEN.

- MeTog rpadpuueckn npeacTasnseT NocneAoBaTeNbHOCTb CODBITUI, YTO HEBO3MOXHO cAenaTth C MOMOLLLIO MeTOo-
fa JepeBa HeucrnpaBHOCTE.
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HepocTtaTkamu MeToAa ABNAIOTCA criegytoLyue:

- Ans ucnonesoBaHusa metoga ETA B kayecTBe cocTaBHOW YacTu obLero npowlecca OLeHKN HeobxoaMmMo MAEHTM-
duruMpoBaTb BCe BO3MOXHbIE HaydallbHble CobbITUA. 3TOro MOXHO JOBUTBECA C MOMOLLBIO MCMOMNb30BaHWUA APYrnX
MeTodoB aHanuaa (Hanpumep, HAZOP, PHA), ogHako Bcerja oCcTaeTcs BEPOATHOCTb TOro, YTO He YYTeHbl HEeKoTopble
BaXHble HavanbHble cobbITUA.

- MeTog pgepeBa cOGLITUA MPUMEHUM TOMBKO ANA ABYX COCTOSHMIA CUCTeMbl (PaboTOCMOCOBHOIMO COCTOSHUSA
W O0TKasa), B HeM TPYLHO y4eCTb OTCPOYEHHOe HapylueHne paboTocnocoBHOro COCTOSHWSA CUCTEMbl UMW €€ BOCCTaHOB-
neHue.

- Kaxablil nyTb peanuaauum obycrnoBneH codeTaHnem coBbITUIA, MPOU3OLLEALLNX B MPEAbIAYLLMX TOUYKaX BETBIIEHNS
cxeMbl gepeBa cobblTWiA. MosToMy paccMaTpMBaloT BCE B3aUMOCBSA3M M0 BO3MOXHBLIM MyTAM pa3utus cobeitusa. OaHa-
KO HeKOTOpble B3aMMOCBA3W, Hanpumep obLLue KOMMNOHEHTLI, CUCTeMbI CHabxeHWsA 1 nepcoHarn, MoryT 6biTb He y4TeHbl
NpU PaccCMOTPEHWUM, YTO MOXET MPUBECTU K U3MULLHE ONTUMUCTUYHOW OLEeHKe pucka.

B.16 AHanu3 NnpuuuH U NocneacTBuit

B.16.1 O6Lwwme nonoxeHus

AHanMa Npu4uH 1 NOCNeacTBUIA ABNSETCA COYeTaHMEM MeTOAOB AepeBa HeUCnpaBHOCTEN U JepeBa COOLITUN.
[aHHbIl MeToA4 Ha4YMHaKT C PacCMOTPEHUS KPUTUYECKOro cOObITUS U aHanusa ero nocrneAcTBui NOCPeLCTBOM MpUMe-
HeHWsA codeTaHns norndeckux anementos JA/HET. OTW anemeHTbl NpeAcTaBnsaloT coboi yCrioBus, Npyu KOTOPbIX CUCTe-
Ma, paspaboTaHHan ANA CHWXEHUS NOCNeACTBMIA HavanbHoro cobblTusA, HaxoguTcs B paboTocnocoBHOM COCTOSAHUU
UMK B COCTOSIHUW OTKa3a. [pUyYMHBI YCNOBWIA MNKM OTKa30B aHanvW3upyroT ¢ NOMOLLbIO MeTofa JepeBa HeucnpaBHOCTEH
(cm. B.15).

B.16.2 O6nacTb npuMeHeHus

MeTog aHanu3a NpuYuH 1 NOCrefCcTBMIA NepBoHaYanbHo Bbin paspaboTaH Kak MHCTPYMEHT NPOoBEepKN HageXHoC-
TW CUCTEM, KpUTUYeckux ana obecnedeHns 6e30MacHOCTM, KOTOPLIA Ucnofb3oBanu ANsA 6onee NomHOro NOHUMaHWA
0TKa30B cUCTeMbl. TaK Xe Kak METOA aHanvsa jepeBa HeUCNpaBHOCTEW, JaHHbLIA METo4 UCMOMb3YHOT ANA oTobpaxeHWs
FIOTWKW OTKa3a, NMPUBOAALLErO K KPUTUHECKOMY COBLITUIO, OfHAKO, AOMOMHUTENBHO K PYHKLMOHANBHBEIM BO3MOXHOCTAM
JepeBa HeucnpaBHOCTEN, 3TOT METOZ NO3BOMSET NPOBECTU aHanu3 NocfiefoBaTenbHOCTU NOABMeHUs oTka3oB. MeToa
TakKe No3BOMSET y4yecTb BpeMs 3anasfblBaHWs NpW aHanwse NocrneicTBUMMA, YTO HEBO3MOXHO MpPU UCMONb30BaHWUM
MeToda AepeBa cobbITWiA.

MeTog Mcnonb3yrT ANA aHanusa pasnuyHbiXx BapuaHToB paboTel CUCTEMbI NMOCNEe BO3HUKHOBEHWUSA KPUTUYECKOro
cobbITUS B 3@aBUCMMOCTU OT MOBEAEHUS ee MOACUCTEM (HanpumMep, aBapuiiHblx cucTem). Ecnu Takue BapuaHTbl MOTyT
6bITb OXapaKTepM3oBaHbl KOTMYECTBEHHO, TO MOTYT ObiTb OLEeHEHEl BEPOATHOCTM BO3MOXHLIX MNOCMECTBUIA KPUTUYECKO-
ro cobbITus.

MockonbKy Kaxgas nocrefoBaTeflbHOCTb B fuarpamMMe NpuyuuH U NocnefCcTBMI ABSAETCA CoMeTaHUeM AepeBbeB
HeucnpaBHOCTel Bofiee HU3KOro YPOBHSA, TO METOA aHanu3a MPWYWMH U NOCNefCTBUA MOXeT ObiTb MCNONb3oBaH Kak
cnoco® nocTpoeHus Bonee CrOXHbIX JepPeBbEB HEWCNPaABHOCTEN.

OvarpaMMbl CAOXHEI B MOCTPOEHUN U NMPUMEHEHUW, MOSTOMY WX Lieniecoobpa3Ho MCMonb3oBaTk, Korga notepu ot
NocneAcTBUIA OTKa30B COMOCTaBWUMbI C 3aTpadveHHbIMU YCUIUAMM.

B.16.3 BxogHble AaHHble

Ona npumeHeHus meTofa HeobxoAWMO MOHUMaHWe CUCTEMbI, BUAOB W CLEHApUEB OTKa30B.

B.16.4 Mpouecc BbINONHEHUA MeToAa

Ha pucyHke B.4 nokasaHa KoHUeNTyamnbHaa guarpaMMa TUMUYHOMO aHanusa NPUYuH U NocrnecTBuil.

Mpoueaypa aHanusa BkItoYaeT B cebA cnegytoLime aTansl:

a) MgeHTudunkauma KpUTUHECKOro (M1 HavanbHOro) cobbiTUA (3KBMBANEHTHOr0 KOHEYHOMY COGLITUIO gepeBa
HencnpaBHOCTEW U Ha4anbHOMY COBLITUIO AepeBa COBBITWIA).

b) PaspaboTka 1 Banugauua aepeBa HencnpaBHOCTEN AN NPUYMHBI Ha4ansHoOro cobbITuA B cooTBeTCTBUM C B.14.
Mpn aToM criegyeT WCNONb30BaTh Te e CUMBOSIEI, YTO W MPW aHanuse gepesa HeWCnpaBHOCTEN.

c) OnpegenexHne nopsgka paccMOTPEHWA yCroBuiA oTkasa. B gaHHOM mopsgke crnefyeT cobniogaTb Nornyeckyto
nocrefoBaTenbHOCTb, COOTBETCTBYIOLLYIO BPEMEHHOW NOCIEA0BaTENBHOCTA, B KOTOPOW OHWU BO3HUKAIOT.

d) MNocTpoeHWe nyTeit BO3HUKHOBEHWUS NOCNEACTBUIA B 3aBMCUMOCTM OT yCnoBuiA. OTa gnarpamma nofobHa fepeBy
cobbITUA, 0AHAKO pasBeTBleHUs AepeBa cOObITUA AOMOMHAT W M306paxaloT B BUAE OTAeNnbHoro 6roka, B KOTOPOM
yKa3blBatoT YCroBUA.

e) Ecnu oTkasbl gnsa Kaxgoro 6rnoka ycrnoBWA He3aBUCUMbI, BO3MOXEH pacyeT BEPOSATHOCTU KaXgoro rnocnea-
cTBUA. [na aToro HeoBX0AUMO OLEHWUTE BEPOATHOCTU KaXA0ro BeIXO4a yCroBHOro 6noka (¢ npuMeHeHnemM cooTBEeTCTBY-
IOLWWX depeBbeB HeucrnpaBHOCTeR). BeposaTHocTb Noboi nocnefoBaTenlbHOCTU coBbITUA, NPUBOASALLEA K KOHKPETHOMY
NocnefcTBUIO, ONPeAensoT NepeMHOXEHWEM BEPOATHOCTEN KaXAoW NocrnefoBaTeNbHOCTN YCIOBUIA, NpUBOAALLEH K
paccmaTpuBaeMoMy NocredcTBMIo. Ecnn Heckonbko nocriefoBaTenbHOCTEN COBBITUIA NPUBOAAT K OL4HOMY NOCHEACTBUIO,
TO BEPOSATHOCTMU BCEX MOCMeL0BaTENbHOCTEN CkNaablBatoT. Ecnu nMetoTcs 3aBUCMMOCTU MeXAy oTkasaMu B paccMmaTpu-
BaeMOI nocnefoBaTenbHOCTU (Hanpumep, HapylleHne 3HeprocHabXeHUss MOXET Bbl3BaTb HECKOSIbKO YCIOBUIA OTKa-
3a), TO YCroBMSA 3aBUCUMOCTM HeOBX04MMO onpedenuTb 4O NPOBEAEHUS pacyeTa.

39



rocTP MCO/M3IK 31010—2011

OnucaHue
nocneacTeui

Onucaxve
nocneacTsvi

OnucaHue
nocneacTBui

OnucaHne
nocneacTBuiA I
Het Da
Ycnosue
Het Da
Ycnosue
| Depeso
HeucnpasHocTen 3
Bpems 3anasgbisaHus
I HepeBo
Het fa HeucnpasHoCTEN 2
Yenosue
I
HauanbHoe
cobbiTne

Depeso
HeucnpaBHocTen 1

Hepeso
HeucrnpaBHOCTEN

PucyHok B.4 — lNpumep aHanu3a npuymH u nocnegcTeuin

B.16.5 BbixogHble gaHHble

BbIXOLHEIMU f@aHHBIMU METOAA aHanuaa NpUYMH 1 NoCreAcTBUIA ABNAIOTCA CXeMaTUYecKkoe NpefCcTaBrneHne oTKa-
3a CUCTEMbI C yKazaHUeM MPUYMH W MOCNELCTBUA U OLEHKa BEPOATHOCTM BO3HWUKHOBEHUSA KaXAOro MoTEHLMarnbHOro
nocnesCcTBUSA, OCHOBaHHas Ha aHanu3e BEPOATHOCTER BO3ZHUKHOBEHUA COOTBETCTBYHOLLMX YCIMOBWIA NOCME KPUTUHECKOTO
cobbITUSA.

B.16.6 NpeumyLLecTBa U HeQOCTaTKU

MpeuMyLlecTBa MeToa aHannsa NPUYMH M NOCNEACTBMIA aHanornyHbl oOLWMM NpenmMyLecTBamMm METOA0B epeBa
cobbITUiA U fepeBa HeuncnpaBHOCTeh. Kpome Toro, faHHbLIA METO4 MO3BONSAET NPEOAONETL HEKOTOPLIE U3 HEAOCTATKOB
3TUX METOL0B, TaK Kak MO3BOMSET aHanuaMpoBaTh COObITUS, pa3sBMBatoLLMECA B TeYEHWE NPOAOIPKUTENBHOIO nepuoaa
BpeMeHMW. AHanu3 Npu4uH U NOCNeacTBMil obecneymBaeT BCECTOPOHHEE MPEACTABIEHNE O CUCTEME.

HepocTtaTkoM MeTofa SBISAETCA €ro CMNOXHOCTb MO CPaBHEHWIO C MeToAaMu AepeBa HEUCNPaBHOCTEN U fiepeBa
cobbITUIA Kak MPKU MOCTPOEHUN CXEMbI, TaK U NPW y4ETE 3aBUCUMOCTEN B Cllyvae KONMMYECTBEHHOrO aHanumaa.

B.17 MNpuynHHO-CcNeACTBEHHbIW aHanu3

B.17.1 Kpatkuii o63op

MpUYMHHO-CNEACTBEHHLIA aHann3 SABMNSETCHA CTPYKTYPUPOBAHHLIM METOAOM WMAEHTUUKALMM BO3MOXHLIX MpU-
YUH HexernaTenbHoro cobbiTva unu nNpobnembl. JaHHbI MeTo MO3BONAET CKOMMOHOBATL BO3MOXHbLIE MPUYUHHbLIE
akTopbl B 0600LLEHHbIE KaTeropun Tak, YTobbl MOXHO ObINO MccnefoBaTh BCe BO3MOXHbLIE runoTesbl. OfHaKko npuMe-
HEeHWe 3TOro MeToAa MO3BONAET UAEHTUPULMPOBATL paKkTU4eckue NpudnHel. MNpruymMHbBl MOTYT ObITh ONpegeneHsl ToMNb-
KO Ha OCHOBE SMMUPUYECKUX AaHHBIX UMW SMNUpUYECKMM MyTeMm. MHdopMauumio npecTaBndaloT B Bue guarpammbl
«pblbbero ckeneta» (MeTof TakKe HasblBaloT LuarpaMMoi McukaBbl) unu wHorga B BUAE APEBOBUAHON CXEMbI
(cm. B.17.4).

B.17.2 O6nacTb npuMeHeHus

MpUYMHHO-CNeACTBEHHLIA aHann3 obecnevymBaeT CTPYKTypupoBaHHOe rpaduyeckoe npefcrTaBleHne nepeyvHs
NPUYUH OAHOro crnefcTBus. B 3aBucMMocTn oT obLekTa UccreoBaHWil cnescTBuUe MOXET ObiTb MONMOXUTENBHBLIM (Lenkb)
unu oTpuuaTensHbiM (Mpobrema).

MeToa ncrnonb3ytoT ANS UCCrefoBaHNA BCEX BO3MOXHbBIX CLIEHAPWUEB U MPUHUH, NPeLoXeHHbIX MPYNMNoi akenep-
ToB. MeToZ Mo3BONSAET AOCTUYL COMNMAacoBaHHOrO MHEHUSA OTHOCUTENBHO Hauboree BEPOATHBIX MPUYKMH, KOTOPLIE MOTYT
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ObITb Aarnee NPoBepPEHbl OMbITHBIM MYTEM MITM Ha OCHOBE MMetloLmxca AaHHbIX. Hanbonee LenecoobpasHo NpUMEHATb
[LaHHbIA MeTOA B caMOM Hadare aHanusa, YTo Mo3BOMSEeT PaclUMpUTE Ananas3oH NpefcTaBreHnd 0 BO3MOXHbLIX NMpU4m-
Hax, a 3aTeM cOpMynupoBaTh rMNOTE3bl, KOTOpLIE Aanee crefyeT pacCMOTPETb B COOTBETCTBUM C YCTaHOBIEHHON
npouenypoi.

MocTpoeHUe NPUYMHHO-CNEACTBEHHON AuarpamMmmbl MO3BOMSAET:

- MaeHTUdUUMpoBaTb BO3IMOXHLIE MEPBOMNPUYNHBLI U/UMW OCHOBHLIE MPUYWHLI ANA OMPELENEHHOro CrneacTaug,
npobremsl unn ycnosus,

- NPOBECTU aHanu3 B CUTyauumn 1 HaiiTu B3anMOCBA3b MeXy B3auMOoAelcTBYOLWMMU (akTopamu, CBA3aHHBLIMM
C nccnepgyembiM MpoLeccoM;

- MPOBECTM aHanu3 cyLLecTBYOLLUX NPobnemM Ans NPUHATAS KOPPEKTUPYIOLUX AEACTBUIA.

MpeumMyLiecTBaMN NOCTPOEHUSA MPUYUHHO-CITEACTBEHHON Auarpammbl SBMASAOTCS:

- cofeiicTBUE OMNpefeNneHnto nepBoHaYarnbHblX MpUYMH Mpobrembl € MPUMEHEHUEM CTPYKTYpPUPOBAHHOIO
NoAxo4a;

- cofeiicTBMe B paboTe rpynne aKkcnepToB 1 6ornee NONTHOMY MCMONb30BaHWMIO 3HAHWIA SKCMEPTOB O NPOAYKLMU UIK
npotecce;

- MPUMEHEHME MPOCTOro ANA BOCNPUATMA TUNa AuarpaMMbl ANS 0TOOpaXeHUss NPUYUHHO-CIIECTBEHHbLIX CBA3EH;

- BbISIBIEHWE BO3MOXHBIX MPUYUH M3MEHEHWUIA B NMpOLECCE;

- naeHTudukauma obnacreit cbopa faHHbIX ANS AanbHERLIMX UccrnegoBaHni.

MMpUYMHHO-CNECTBEHHbIA aHanu3 MoXeT ObiTb UCMONb30BaH Kak METO BbLINOMHEHUS aHanM3a NepBONPUYUHLI
(cm. B.12).

B.17.3 BxogHble gaHHble

BXoAgHBIMWU f@aHHBIMU NMPUYUHHO-CNECTBEHHOIO aHanu3a ABNAKTCA pe3ynsraThl SKCMepTM3bl, OMNbIT y4acTHUKOB
paboyeit rpynnbl, paHee paspaboTaHHble MOAENN, UCMONMb30BaHHLIE B MPEAbLIAYLLMX UCCEA0BaHUSX.

B.17.4 Mpouecc BbINONHEHUA MeToAa

MpUYMHHO-CNeACTBEHHBIA aHann3 LOMKeH ObITb BLIMOMHEH MPYNMNONA 3KCMEPTOB, UMEKOLLMX 3HAHWUS W ONbIT MO
uccnegyeMmoil npobneme.

OCHOBHbIMU 3TanaMu NPUYMHHO-CNIEACTBEHHOIO aHanuaa SBMSTCS:

- YCTaHOBIEHMWE CMNEeACTBMUSA, KOTOpoe HeoOX0AMMO NpoaHanManpoBaTh, U pasMeLLeHNe ero crnpaBa B COOTBETCTBY-
towem Broke auarpammbl. CrecTBME MOXET ObITb MONOXUTENBHBIM (Lefb) UK oTpuuatensHeiM (Mpobnema) B 3aBu-
CMMOCTM OT 0BCTOATENLCTB;

- OMpejerneHne OCHOBHbLIX (MMaBHLIX) KaTErOpUA MPUYUH M yKa3aHUe MX B COOTBETCTBYOLMX Onokax guarpaMmmei
«pbibbero ckenetay. [Npn aHanuae cuctemM 0BOLIMHO BLILENSAIOT CriefyloLue KaTeropum Npu4YunH: nepcoHan, obopynoea-
Hue, paboyvada cpefa, npolecchl 1 Ap. Kateropun onpeaendaoT B COOTBETCTBUN C OOBLEKTOM UCCNeLoBaHUS;

- yKazaHue BO3MOXHbIX MPUYUH LNA KaXXA0N OCHOBHOW (rraBHOW) KaTeropMm Ha BETBAX WM OTBETBMIEHMAX ANSA
onMcaHWsa B3aWMOCBA3EN MexXAy HUMM;

- MPOAOIMKEHNE UCCIeAOoBaHNSA NyTEM UTEPATUBHOW NMOCTAHOBKM BOMPOCOB «MOYEMY?» UMK «YTO 3TO BbI3BANO?»
LNS YCTAHOBIIEHNSA CBA3EN MEXAY NpuYuMHaMuy,

- aHarnm3 Bcex BETBEN W OTBETBIEHMWIA, HanpaBlieHHbIA Ha NPOBEPKY NMOCMEA0BATENBHOCTU U MOJTHOTLI BEIABIIEHHBIX
MPUYUH, N UX OTHOLLEHMHA K OCHOBHOMY CIefICTBUIO,

- naeHTMdrKaumsa Hanbonee BEPOSATHEIX NMPUYMH AAHHOMO CrEACTBMA Ha OCHOBE COMMacoBaHHOrO MHeHuUst pabo-
Yell rpynnel 3KCMepTOB U JOCTYMNHLIX OOBEKTUBHLIX CBUAETENBCTBAX.

PesynbraTel 06bIMHO NpeAcTaBnAlT B Bue Anarpammel «pelbbero ckenetay» (auarpammel Kcukasbl) unu B Buge
LepeBa. [qnarpamMMa «peibbero ckeneta» CTPYKTYpUpoBaHa MyTeM pasferneHnss NPUYMH Ha OCHOBHEIE (IMaBHbIE) KaTero-
pun (NpefcraBneHHele pebpamu «pblbbero ckeneTta») u 6onee MenkKMMM OTBETBNEHUAMMU, KOHKPETUIMPYHOLLMMU NPU-
UYMHBI 3TUX KaTeropuii (cM. pucyHok B.5).

Kareropus 5 Kareropus 3 Kareropus 1
npu4MHa npu4MHa npu4mHa

I'Ipwlea\ ﬁ\ MpuunHa
77 \
\

Kateropus 6 Kateropus 4 KaTeropus 2
npu4MHa npuyuHa npu4nHa

MpuunHa

CNEACTBUE

PucyHok B.5 — lNpumep gunarpammbl Micmkasbl, unm «pbibbero ckenetay
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MN3obpaxeHne faHHOW guarpamMbl B BUe APEBOBUAHOM CXeMbl aHanorMyHo AepeBy HeUCrnpaBHOCTeR, HO 0BbIY-
HO 3Ty AuarpamMy CTPOAT ClieBa HanpaBo, a He cBepxy BHWU3. OAHaKo Mpu NPUMEHEHWU AaHHOW AuarpaMmbl CbiBaeT
3aTPyAHWUTENBHO NPEACTaBUTL Pe3ynbTaT B KONMYECTBEHHOM BbIPaXKeHUU U OLEHUTH BEPOSITHOCTL IMaBHOMO COBLITHS,
MOCKOMBKY MPUYKMHEI B G0NbLUER CTeNeHU NOHUMAIOT Kak BO3MOXHbIE (hakTopbl, KOTOpble MOTYT BbI3BaTb paccMaTpuBa-
eMoe CcobbITUe, a He OTKasbl C U3BECTHOI BEPOSTHOCTBIO BO3HUKHOBEHWS.

MpWYMHHO-CNEACTBEHHYIO AnarpaMmy oObIMHO MPUMEHSIHOT ANSA onpefeneHnss KauecTBeHHbIX OLeHOK. MOXHO
NPesnoNoX1Tb, YTO BEPOATHOCTb BO3HUKHOBEHMUSI Npobrembl cOCTaBMSAeT 1, U pacnpeienuTb BepoATHOCTU No 0606-
LUeHHBbIM MPUYUHAM, 3aTeM Mo NMOANPUYMHAM, OCHOBBIBASCH Ha CTeMNeHW AOBEpUs UMK 3Ha4yuMocTU. OfHaKo 3a4yacTyro
Mexay hakTopamu, KOTopble MOTYT Bbi3BaTb COOLITUSA, CyLUECTBYET B3aUMOCBS3b, OHa CMOCOGCTBYET BO3HUKHOBEHWHO
pesynbraTta Gonee CNoXHbIM CnocoGOM, YTO AenaeT KONMUMYeCTBEHHYIO OLEHKY HEZOCTOBEPHOIA.

I aroropm |_
Npr4KH 1
I —
Kateropus
NpU4KH 2 Cneqcreve
MpuyuHa
Kateropus | |
MpuyunHa

PucyHok B.6 — lMpumep npefcTaBneHus NpUYMHHO-CIEACTBEHHOIO aHanumsa
B BUJ e APEBOBUAHOI CTPYKTYpbI

B.17.5 BbixogHble AaHHble

BbIXOAHBIMW JaHHLIMW MPUYMHHO-CNEACTBEHHOIO aHanm3a ABMATCA uarpaMmmbl B BUe «pblibbero ckenetay
U1 ApEeBOBULHOW CXEMbI, KOTOPbIE MOKa3biBatoT BO3MOXHLIE NPUYKHBI UCcnefyeMoro cobbiTua. MonydeHHble faHHbIE
Heobx0aMMO MPOBEPUTE TEOPETUHECKN U IKCNIEPUMEHTASLHO, MPexae YeM OyayT NpeanoXeHsl danbHENLLNE PEKOMEH-
Jauuu.

B.17.6 NpeumyLLecTBa U HeQOCTaTKU

MpenMyLlecTBaMM MeTofa ABNAOTCS:

- NPUBIIEYEHNE KOMMETEHTHLIX 3KCMepToB B paboTy rpynnsl;

NpUMEHEHNEe CTPYKTYPUPOBaAHHOMO aHanmaa;

- paccMOTpeHWe BCeX BEPOATHLIX NPEAMNONOXKEHWA U TMMNOTES,

rpaduyeckoe oTobpaxkeHne pesynsTaToB B MPOCTOR ANs BOCNpUATUS popME,
onpefeneHue obnacTel, B KOTOpbIX TpebytoTCA JONONMHUTENBHLIE AaHHLIE,

- BO3MOXHOCTb YCTaHOBIEHNSA (haKTopoB, KOTOpble MOryT BeI3BaTb paccMmaTpuBaemoe cobbiTve kak ans 6naro-
NPUATHBIX, Tak U A8 HexenaTeNnbHbIX pe3ynsraToB. [Mo3WTUBHLIA B3rMs Ha NpobneMy MOXET cTUMynupoBaTth bonbLuyto
OTBETCTBEHHOCTb W BOBMEYEHHOCTb Y4aCTHUKOB.

MeToa umeeT cnegytoLine HeAoCTaTKu:

- rpynna SKCNepToB MOXET HE UMETb HeOOXOAUMON KOMMETEHTHOCTH;

- AnsA pa3paboTkn pekoMeHAauuin meTos HeoOXOAMMO MPUMEHHATL TOMbKO KaK YacTb aHanv3a MepBOnpUYUHbI;

- METOJ NpeAHasHa4eH ANA NPOBEAEHNA MO3rOBOro LUTYpMa, a HE CaMOCTOSATENBHOro aHanusa;

- pasgeneHne NPUYUHHLIX PakTOpOB Ha OCHOBHLIE KaTeropuu B Havane aHanu3a 03HavaeT, YTO B3aWMOCBHA3M
MexXay KaTeropmsamu npudnH MoryT ObiTb HE pacCMOTpeHbl AOMkHBIM 0BOpa3oM, HanpuMep, oTkaz obopyaoBaHus,
BbI3BaHHbIN oWMBKoW onepaTopa, Uin owndKku onepaTopa, Bbi3BaHHbIE HEJAOCTaTKaMU KOHCTPYKLMU CUCTEMBI.
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B.18 AHanu3 ypoBHeMl 3alMThI

B.18.1 KpaTkuii o630p

Meton LOPA") — cMellaHHbIA METOS OLIEHKU pUCKa, CBA3AHHOMO C HeXenaTerbHbIM coBLITUEM UMK CLigHapUem.
MeTog HanpasneH Ha aHanWa AOCTATOYHOCTW Mep NO YNPaBMNeHWIO UMM CHUXEHUIO pUcKa.

Metoa LOPA ocHoBaH Ha Bbibope nap NpuUYMH U MOCNEACTBUIA U UAEHTUMKALUN YPOBHE 3aLUTLI, KOTOPbIE MOTYT
NPeAoTBPaTUTL MPUYMHY, NPUBOASLLYIO K HeXenaTenbHOMY nocfneacTsuio. [nsa onpeaeneHws ajekBaTHOCTU Mep CHU-
XeHUs pucka 4o AOMyCTUMOro ypoBHSA HeoBXo4uMOo NPoBECTU pacqeT NocneacTBuil.

B.18.2 O6nacTb NnpuMeHeHus

MeTtog LOPA MoxeT BbITb MCMOMb30BaH Kak Ka4eCTBEHHbBIA METOA WCCNefoBaHUs YPOBHEeH 3aluThl Mexgy onac-
HOCTbIO UMK MPUYUHHBIM COBBITUEM U pe3ynbraToM. OBbIMHO CMeLlaHHbIR NOAX0A NMPUMEHSIOT ANA JOCTWXKeHus 6onb-
wei ToyHocTH nocrne HAZOP unu PHA.

MeToz, LOPA o6ecnieunBaeT OCHOBY Ans onpeaeneHus TpeGoBaHWil K He3aBUCUMbLIM YPOBHAM 3awuThl (IPL2) un
YPOBHAM MONHOTH 6esonacHocTy (yposHU SIL®) ) Ana aBTOMaTU3MPOBaHHLIX CUCTEM, KaK YCTAHOBIEHO B Cepuin cTaHaap-
ToB MOK 61508 1 MOK 61511, a Takke npu onpefeneHnn TpeboBaHU K ypoBHAM MofHOTEl GesonacHocTu SIL gns
aBTOMaTM3upoBaHHLIX cuctem BesonacHocTn. Metog LOPA MoxeT ObiTb noneseH ans ageKkTUBHOro pacnpegeneHus
pecypcoB, HanpaBneHHbIX Ha CHUWXKEHWe pucka, MyTeM NPUMEHEHUS aHanusa CHWXKEHUA puUcka Npyu BHEAPEHWUN Kaxgoro
YPOBHS 3aLLWTHI.

B.18.3 BxogHble gaHHble

BxogHbiMK gaHHbIMU MeToga LOPA ssnstoTes:

- OCHOBHas MHPOpMaLMs O PUCKe, BKIOYAsA OMAcHOCTMW, NMPUYKUHBI U NMOCNEACTBUSA, aHanornyHa BXo4HbIM AaHHEIM
MeToaa PHA;

- MHbopMaLmMsA 0 PaKTUHECKMX U NNaHOBbIX CPefcTBax yrnpaBleHns,

- YyacToTa NPUYMHHBIX COBLITWNA, OLIEHKN BEPOSATHOCTM OTKa3a yPOBHEN 3alUMThl, OLeHKU NOCAeACTBUN U AOMYCTM-
MOro pu1cKa;

- 4acToTa UHMLMUPYIOWUX MPWUYMH, OLEHKU BEPOSATHOCTM OTKa3a YPOBHEW 3alluThbl, OLEHKW NocnefcTBMA U fonyc-
TUMOrO pucka.

B.18.4 NMpouecc BbINONHEHUA MeToAa

Metoa LOPA 06bI4HO BBINOMHAET rpynna 3KCnepToB ¢ NPUMEHEHWEM crieflytoLLei npoLeayphl:

- ngeHTUdrKaumMa HavyanbHbIX NPUYUMH BO3HWKHOBEHWUS HexXenaTenbHoro peaynesrara U cbop faHHbIX 06 ux YacTo-
Te M NocrnefcTeusx;

- BbIGOp 0A4HON Mapbl NPUYUHA-NMOCIEACTBUE;

- ngeHTMdUKaLmMa ypoBHe 3aLlmTel, NpefoTBpaLLaroLLX MPUHMHY, MPUBOAALLYIO K HeXenaTenbHOMY NOCeACTBUIO,
1 aHanun3a ux appeKkTUBHOCTY,;

- UaeHTUUKaLUS He3aBUCUMbIX YpoBHel 3awuTel (IPL) (He Bce ypoBHU 3alUWUTLI ABASIOTCA HE3aBUCUMBIMU);

- OoLUeHKa BepOATHOCTU oTKasa kaxgoro IPL;

- NcenegoBaHWe YacToThl HavallbHbIX NPUYUH COBMECTHO C BEPOSATHOCTAMM OTKasa kaxgoro IPL u BeposTHoCTAMU
peanusauun BceX YCMOBHLIX NapameTpoB (MPUMEPOM YCIOBHOIO napameTpa ABSeTCA NPUCYTCTBUE UMW OTCYTCTBUE
YenoBeKa B 30HE OMacHOro BO3JeiCTBWA) ANA onpefdeneHns 4YacToTbl BO3HWKHOBEHUS HeXernaTeflbHOro nocneacTsus.
Mpu nccnegoBaHUKM yuUTLIBAOT NOPSAAOK 3HAYEHUIA YacTOT U BEPOATHOCTEN;

- CPaBHEHWe pacyeTHOro0 YPOBHA puUcka C [OMNYCTUMbIM AMA onpefeneHus HeobXxoguMocTu B AarnbHeliwei
3awuTe.

HesaBucumblil ypoBeHb 3awyuTel IPL — cucTtema ycTpoicTB Unu AeWCTBUN, KOTOpble CNOCOOHLI NpefynpesnTs
peanusauuio cueHapus, NPUMBOASLLEro K HexenarenbHOMY NocrnedcTsuto, U obecnednTb HE3aBUCUMOCTb NPUYUHHBIX
cOObITUIA MNWU YPOBHEN 3aLLWTEI, CBA3AHHbBIX CO CLiEHapuem.

HesaBUCUMBIMK YPOBHAMM 3almThl IPLs aBnawTes:

- KOHCTPYKTMBHblE 0COBEHHOCTU MPOeKTa;

- M3ndeckne yCTpoicTBa 3aLlUThI;

- cucTeMbl BrIOKMPOBKM U OTKITHOHMEHUS;

- aBapuvilHas curHanusaums M BO3MOXHOCTU Py4HOro BMelLaTenbCTBa oneparopa;

- n3nyecKan 3aluTa Npu peanusayum cobbiTus,

- CUCTeMbl aBapuiiHOro pearmpoBaHus (Mpouefypbl U NPOBepKKU, He OTHocsAWMecs K IPLs).

B.18.5 BbixoaHble AaHHble

BbIXOAHBIMU Ja@HHEIMU MeToAa ABNATCA PEKOMeHAauuMn OTHOCUTENBHO JarnbHelwero NpUuMeHeHUss cpeacTs
ynpasneHns u ux apdeKTUBHOCTM ANSA CHUXEHUSA pucka.

Metoa LOPA ABnsieTca ogHUM U3 METOAOB, UCTONb3yeMblxX Npu oueHke SIL ana cuctem GeszonacHoCTM U aBTOMa-
TU3NPOBAHHbLIX CUCTEM.

1) LOPA — Layers of Protection Analysis.
2 |PL — Independent Protection Layers.
3 SIL levels — Safety Integrity Levels.
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B.18.6 NpeumyLuecTBa U HeQOCTaTKU

MpeumylectBamm MeToga LOPA saBnstoTea cnegyrowiume:

- MeTog TpebyeT ANs NPUMEHEHWSA MEHBLLEro BPEMEHU U PECYPCOB, YeM METO[ aHanusa gepesa HeucrnpaBHOCTEN
U NOSHOW KONMYECTBEHHON OLIEHKW pUcKa U SBnsieTcd 6onee TOYHbIM, YeM KayeCTBEHHBIA MeToh SKCNepTHBIX OLEHOK.

- MeTog LOPA nomoraeT ngeHtuguupoeatb Hanbonee KPUTUYHbIE YPOBHMW 3aLlMTel U 06ecnednTb UX pecypcamu.

- OaHHblii MeTog nomoraeT WAeHTUdULMPOBaTL Onepauyuu, CUCTEMBl U NMPOLECCH C HEAOCTAaTOMHLIM YPOBHEM
3aWWTHBIX Mep.

- MeTog HanpaefneH Ha Haubonee cepbe3Hble HexenaTesnbHble NoCnedCTBMS.

HepocTaTkamn MeToAa SBMAIOTCA creaytoLyume:

- Metog LOPA no3BonsaeT paccMaTpuBaTb OA4HY Napy Npu4nMHa-nocneicTsme M oguH COOTBETCTBYOLLMIA cLeHapuin
npu OAHOKpPaTHOM K HeMy obpalleHunn. [aHHblii MeTod He oXBaTblBaeT COXHblE B3aUMOAENCTBUS MEXAY pUckaMm unu
cpeAcTBaMuK yrnpasneHus.

- KonuyecTtBeHHas oLeHKa pucka He Bcerga MOXET OblTb nofyyeHa 4nsa obLmx BUA OB OTKa30B.

- Metog LOPA He NMPUMEHUM K CITOXHBIM CLEHapUaM B cUTyaumsax ¢ 6onbLUMM KONIMYECTBOM Nap npuYnH-nocnea-
CTBUIA UNW C NOCMNEeACTBUAMM, 3aTparuBatoLMMK passiiHble NPUYacTHble CTOPOHbI.

B.18.7 CcbinoyHble cTaHAapThbl

MOK 61508 (Bce 4acTtu) OyHKUMOHaNbHaA 6e30NacHOCTE CUCTEM SMEKTPUYECKUX, SMEKTPOHHLIX, MporpaMmmupye-
MbIX 3M1EKTPOHHbIX, CBA3AHHBIX ¢ 6e30nacHoCTbI0

MOK 61511 BesonacHocTb dyHKUMoHanbHasa. Cuctema 6esonacHocTh, obecnevmBaemas npubopamu Ansa cekro-
pa obpabaTbiBatoleil oTpacsm NPOMbILLIEHHOCTY

B.19 AHanus gepeBa pelueHuit

B.19.1 Kpatkuii o63op

MeTop aHanusa gepeBa pelueHuUid MO3BOMAET NocnefoBaTeflsHO NPECTaBUTh ankTepHaTUBHBIE BapUaHThl peLue-
HUIA C UX BLIXOAHBLIMU JaHHLIMW U COOTBETCTBYIOLLEN HeonpeAeneHHOCTbo. Kak v NpW BbINOMIHEHUKM aHanusa gepeBa
coObITUiA, NOCTPOEHWE CrefyeT HauYMHaTb C HavarnbHOro cobbLITUA UK NPUHATOrO pelleHuns. Janee HeobxogMmMo NocTpo-
UTb NYTW Pa3BUTMA COOLITUIA, ONpefenuUTb pe3ynbraThl, KOTOpble MOryT ObiTb MOMyYeHbl Npu peanusauun cobbITUA, 1
pasnuyHble peLleHns, KOTopble MOryT ObiTb MPUHATHI.

B.19.2 O6nacTb npuMeHeHus

MeTog fepeBa pelueHuii 0B6bIYHO NPUMEHSIIOT B YNpPaBrieHUN PUCKOM MPOEKTHBIX PeLleHuid U B APpYrux criydasix,
korga Heobxogumo BbIOpaTb HaunyyLwuii cnocob JeincTBuUiA B cUTyaumu HeonpegeneHHocTu. Mpaduyeckoe npegcraene-
HWe MOXeT ObiTb 060CHOBaHWEM MPUHATHIX PELLEHUN.

B.19.3 BxogHble AaHHble

BxogHbIMW AaHHEIMW ABNSAIOTCA MaH NpoekTa C yKazaHWeM MyHKTOB, MO KOTOpbIM HeoBXo4WMO MPUHATL pelue-
HWe, NHPOopMaLIMA O BO3MOXHBIX pe3ynkratax NPUHATBIX PeLUeHUiA U CoBbITUSA, BAUAIOLLME Ha 3TU PeLLUeHMs.

B.19.4 MNpouecc BLINOMHEHUA MeToAa

MocTpoeHWe fepeBa pelleHUA Ha4uWHatoT C HaYyarnbHOro peLleHus, HanpuMep peLleHns o BO30OHOBIEHUN NPOekK-
Ta A unu npoekra B. MNockonbky MOryT GblTb peanuaoBaHbl 4Ba MMNOTETUYECKUX NPOeKTa, TO Aarnee MOoryT NnpoWu3onTy
COOTBETCTBYHOLWME COBBITUSA N MOTYT BbiTh NPUHATLI pa3nuyHble pelleHus. STOT npouecc NpefcTaBnsaoT B hopMe gepeBa
no aHanoruu ¢ JepeBom cobbITMil. BepoATHOCTL COOLITUI MOXET BbITE OLieHEHa BMECTE C OLEHKON 3aTpaT u/unm apdek-
TUBHOCTW OKOHYaTeNlbHOro pesynsrarta BelbpaHHOro nyTu pasBuTUs COBLITUNA.

MHdopmauus, kacarowasnca Haunyylero nyTu NPUHATUS peLLeHWi, UMeeT normyeckyro opmy, CrefoBaTtenbHo,
BO3MOXEH pacyeT HanbosblUero cpefjHero 3HayeHnsl, paccHNTaHHOro Kak Npou3BeeHNe BCEX YCINOBHbBIX BEPOATHOCTEN
Ha JaHHOM NYTW MPUHATWUSA pelleHWA Ha 3HaYyeHWe MOSlyYeHHOro pesynesraTa.

B.19.5 BbixogHble AaHHble

BeIXOAHEIMU Aa@HHBIMA MeToda SBMATCS:

- NOTNYECKMA aHann3 pucka, oTpaxaroWwmili pa3fiMiHble BapuaHTbl BO3MOXHBLIX pPeLUeHW;

- OXMAaemMoe 3HaueHWe pucka ANA KaXAOoro BO3MOXHOIO MyTW peLLeHUi.

B.19.6 NpeumyLLecTBa U HeAOCTaTKU

MpeumyLecTBamMy MeTofa ABNAIOTCA creayoLue:

- MeTog obecneynBaeT TOUHOE rpadmyeckoe NpefcTaBneHne Bcex AeTanei pelleHns npobnemsi.

- MeToa noasonseT paccynTaTb Nyylune NyTu pelueHus npobnemsi.

HepocTaTkamn MeToAa SBMAIOTCA creaytoLyume:

- Bonblune gepeBbs peLleHWA CAMLLKOM CROXHbl AN 06MeHa MHdopMaLueid ¢ 3aMHTepeCcoBaHHbLIMU CTOPOHaMM.

- NpuMeHeHVe gnarpammbl fepeBa pelleHUidi MOXKET NPUBECTU K U3MULLUHEMY YMPOLLEHWUIO CUTYaL UK.

B.20 AHanus BNUAHUA YenoBeYyecKoro ¢gpakropa

B.20.1 Kpatkuii o63op

MeToa HRAY npumeHsIoT AN OLEHKN BANSHWS AeiCTBIIA YernoBeka, B TOM Yucne ownbok onepaTtopa, Ha paboTy
CUCTEMBI.

) HRA — Human Reliability Assessment.
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Bo MHorux npoueccax cylecTByeT BO3MOXHOCTb OLUMGKM onepaTopa, 0cobeHHO B Cnydae ecnv y onepartopa
HeLOoCTaTOYHO BPEMEeHMW AN NPUHATUA pelleHnid. BepoaTHOCTL Toro, 4to cobblTusa ByayT passuBaThes Takum obpa3omM,
YTO NPUBEAYT K Cepbe3HbIM Npobnemam, fomkHa ObiTb Mana. TeM He MeHee B HEKOTOPLIX Cryyasx AeiicTBue onepartopa
MOXeT BbITb eUHCTBEHHOW 3alUMTOi, NpefoTBpaLlaroLleil kKaTacTpoduyeckne NocneacTBUS oTkasa.

3Ha4MMOCTb OLIEHKN AeiiCTBUIA onepaTopa NMOATBEPXAAETCA NPOUCLLECTBUAMMU, B KOTOPLIX KPUTUYECKME OLUMBKU
onepaTopa cnocobcTBOBaNM katacTpouUueckomMy pasBuTUIO COBLITUIA. OTW NPoMUCLLECTBUSA MOKa3blBAKT Henpuemne-
MOCTb OL|€HOK PUCKa, YYMTEIBAOLLMX TOMbKO TEXHUYECKME U NporpaMMHble cpefctBa cucTemMbl. OHWM NokasbiBakoT onac-
HOCTb UrHOpUpoBaHUsA owmnbok onepaTopa. Bonee Toro, oueHKka AeiCcTBWIA onepaTopa MO3BOMAET BbISBUTEL OWNOKY,
KOTOpble MOrYT OTpULATENBHO BNUATL HA NPOW3BOAUTENBHOCTL, U ONpefennTb cnocobbl yCTpaHeHUs AaHHbIX OWMBOK U
LOPYrux oTKa3oB (TEXHWYECKUX U NPOrpaMMHbIX CpefcTB).

B.20.2 O6nacTb NnpMMeHeHus

MeTog HRA MoxeT BbITb NCNOMb30BaH Kak B Ka4eCTBEHHOM, TaK 1 B KONIMYeCTBEHHOM Buge. KadecTBeHHas oueH-
Ka feACTBUI onepaTopa MOXeT ObiTb UCMoMNb3oBaHa ANS ULEHTU(UKALMKU ero BO3MOXHBIX OWMBOK U MX NPUYUH, YTO
No3BOSISIET CHU3WUTb BEPOSATHOCTb Takux owmbok. Kpome Toro, metog HRA moxeT GbiTb UCMOMb30BaH AN NONyvYeHUs
KONMYeCTBEHHbIX faHHbIX 06 O0TKasax, CBA3aHHbIX C olunbkamn onepatopa, 4Nns NpuMeHeHna FTA unu gpyrux MeTogoB.

B.20.3 BxogHble gaHHble

BxogHbeiMn aaHHbIMK MeTofaa HRA aBnatoTcea:

- MHopMauua ana onpeaeneHns 3afad, BeIMOHAEMbIX onepaTopamy;

- BaHHbIe 0 TUNWYHBIX OLWNGKaxX, BCTPEYatoWUXCs Ha NpakTuKe, U UX NpUYuHax;

- 9KCMepTHble ouUeHkn olnBoK onepaTopa (YefioBeka) U WX KONMYeCTBEHHOE BblpaXKeHue.

B.20.4 NMpouecc BbINONHEHUA MeToAa

Mpouecc HRA BkrtovaeT crnegytoLyue atansi:

- NoctaHoBKa 3agaun. OnpefeneHue TUNOB JeACTBUIA onepaTopa (YenoBeka), KoTopble AOMKHbI BbITb Uccneqo-
BaHbl W OLIEHEeHbI.

- AHanus 3apauun. OnpegeneHne cnocoboB BLINOMHEHNUS 3aAayu U BCroMoraTefbHbIX CPeACTB, HeoBXo4UMbIX
AN ee BbINONHEHMS.

- AHanus owmn6kun onepatopa. OnpegeneHne 0Tkaszos, BO3HWKAIOLMX B MPOLECCe BbINOSTHEHWUS 3aa4M, BO3MOX-
HbIX owMBOK onepaTopa U cnocoboB UX YCTpaHeHUs.

- NpepcraBneHune. OnpefenexHune Toro, Kak 3T OWMOKA NPy BLINMONHEHWN 3adayM B COMeTaHUM C APYrumu cobbl-
TUSMU, CBSA3aHHBIMKW ¢ 0bopyfoBaHWeM, NporpaMMHbeIM obecnevyeHneM 1 BO3geCTBYOWMUMK hakTopamu, MoryT ObiTb
MCNomnb30BaHbl 415 pacyeTa BEPOATHOCTU OTKas3a CUCTEMbl B LIEMOM.

- MNpeaBaputenbHaa npoBepka. OnpefenerHne owmnbok unu 3agad, Tpebyowmx AeTanbHOW KONM4eCTBEHHON
OLleHKMN.

- KonnuectBeHHasn oueHka. OnpefeneHne BepPOATHOCTM OWWOOK onepaTopa W OTKa3oB MNPU BbINOMHEHWN
3agavu.

- OueHka Bo3geicTBuA. OnpejeneHne 3Ha4MMOCTW OLUMGOK MK 3agay, T. €. owmnboK 1 3agay, B 6onblueii cTenern
BMUSAIOWMUX Ha obecneyveHne HagexXHOCTU UK NPUEMIIEMOro YPOBHS puycKa.

- CoKpalleHue owmbok. OnpegenerHne cnocoboB cokpalleHUs KONUYecTBEHHBIX OLWWGOK onepaTtopa.

- DokymeHTupoBaHue. OnpegeneHve nHgopMaumm n getanein aHanusa HRA, KoTopble JOMmKHbBI ObITb 3aperucT-
pvpoBaHbl.

Ha npakTtuke npouecc HRA uvalle Bcero BbIMOMHAT NO3TANHO, XOTHA MHOM4A HEKOTOpble ero 4actu (Hampumep,
aHanws safgayv M ugeHTudmKaumMio owmboK) NpOBOAAT NapannensHo.

B.20.5 BbixoaHble gaHHble

BeIXOAHEIMU Aa@HHBIMU MeTOoAa ABMAITCA:

- NepeYeHb oLNBOK, KOTOPblE MOTYT MPOU3OIATU, U METOALI UX COKpaLLeHUs (NpednoyTUTENBHO Yepes ModepHu3a-
LMo CUCTEMBI);

- BUAbl OWWGOK, MPUYMHEl U NOCEACTBUAA TUMNYHBIX OINGOK;

- KayecTBeHHasi Ufn KOMMYeCTBEHHAas OLeHKa pUCKa PacCMOTPEHHbIX OLWWGOK.

B.20.6 NpeumyLuecTBa U HeAOCTATKU

MpeumylectBamMn MeTofa HRA aBnarTea crnegytoLme:

- MeTtog, HRA obecneunBaeT dhopmanusoBaHHLIA cnocod mccrnefoBaHua oMOOK onepaTopa Npu OLEHKE pucka
AN cUCTeM, B KOTOPbIX MepCoHan Urpaet BaXHYo posib.

- dopmanu3oBaHHoOe UccrefoBaHWe BMAOB U OWNOOK onepaTopa M cnocoboB MO3BONSET YMEHbLIUTL BEPOSAT-
HOCTb OTKa30B, BbI3BaHHLIX 3TUMU oLWINBKamu.

HepocTtaTkamu MeToAa ABNAIOTCA criegytoLyue:

- CnoxHocTb U MHoroobpasue cnocoboB NoBeAeHUs ONepaTopoB CO3AaeT 3HAaYUTENbHbLIE TPYAHOCTU MpK onpe-
JeneHun NpocTeIX BUAOB OTKa3a U OLIEHKW UX BEPOATHOCTY.

- HeBO3MOXHO onucaTb MHOrMe JeNCTBUA ONepaTopoB C NMOMOLLLIO NOHATUI «paboTocnocobHoe» U «HepaboToc-
nocobHoe» cocTosHue. MeTog HRA TpyAHO MPUMEHUTL B CUTYaLMKU C YaCTUYHBLIMU OTKa3amu UK oTkasaMu No npudnHe
NPUHATEIX HECOOTBETCTBYIOLUUX peLlleHuid (CM. NpUMep Ha pucyHke B.7).

45



rocTP MCO/M3IK 31010—2011

HeaHauuTenbHble
owunbku,
He Tpebylolime
[anbHeiLero
uceneaoBaHus

Onpegenexune

v

AHanus 3agauun

v

AHanus owmnbok
onepartopa

!

v

dakTophl,

Mpeacraenenue cnocobos
npeaoTBpaLLEeHUs OLIMOKN

BO3AEWUCTBYIOLLMNE
Ha BbINOSIHEHUE
paborthl,

MpenBaputens-
Hasi npoBepka

Tpebyetcs nu
npengsapuTensHas

npoeepka?

W NPpUYUHBI OTKa3a
MexXaHu3MoB

 J

o KonuyectBeHHas

CHWmKeHue KonuvyecTsa

oLeHKa

A

owmnbok

OueHKa Bo3aeincTems

YpoBeHb
HafeXHOCTU
oneparopa
npuemnemMbIi?

,U,OKyMeHTVIpOBaHVIe

A

Het

Y

PucyHok B.7 — lNMpuMep aHanu3a BNUAHMA YenoBeveckoro dakropa

B.21 AHanus «ranctyk-6a6ouka»

B.21.1 Kpatkuii o63op

AHanus «rancTyk-6abovka» npefcraBnsieT coboil cxemaTudeckuit cnocob onucaHus W aHanusa nyTW pasBUTUSA
onacHoro cobbITUA OT NPUYKH J0 NocneAcTBuMiA. [JaHHbIl MeToh codeTaeT UCCNEAoBaHNE MPUYMH COBLITUS C MOMOLLBIO
JepeBa HeucnpaBHOCTEN U aHanNn3 NOCNeACcTBUA ¢ NOMOLLBIO fepeBa cobbiTuidl. OfHaKo OCHOBHOE BHUMaHWe MeToAa
«rancTyk-6abovka» cokycnpoBaHo Ha Bapbepax Mexay NpUYMHaMU U OMacHLIMU CODLITUAMU WM ONacHbLIMU COBLITUS-
MW W nocnegcTBuAMU. Junarpammbl «ranctyk-6abouka» MoryT ObiTb MOCTPOEHbI Ha OCHOBE BLISIBIIEHHBIX HeucnpaBHOC-

Tell M AepeBbeB COOLITUIA, HO Yallle UX CTPOSAT HENOCPEACTBEHHO B MPOLiecce NPOBEAEHWS MO3roBoro LTypma.
B.21.2 O6nacTb npuMeHeHus

AHanus «FaJ'ICTyK—6a60‘-|Ka» MCcnonb3yrwT AnA nccnejgoBaHUA pUCKa Ha OoCHOBe AeMOHCTpauuu Alana3oHa BO3-
MOXHbLIX MPUYUH U nocneacTeuii. Metog, crnefyetr NpUMeHATb B CUTyalun, Korga croXxXHo npoBecTn NOSMHLIA aHanus
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AepeBa HeucnpasHOCTEN WM Korga mccnegoBaHue B 60NblUeli Mepe HanpaBfieHO Ha co3jaHve 6apbepoB UM CPeacTs
ynpaBfieHus AN KaxAoro nytu otkasa. Metog MOXeT 6biTb Mose3eH B CUTyaunuu, Korfja CyLlecTBYT TOYHO YCTaHOBMEH-
Hble He3aBUCMMble MyTW, MPUBOASALLNE K OTKasy.

AHanus «rancTtyk-6abouka» 4acTo 3HauYMTeNbHO 60/1ee NPOCT A48 MOHMMaHUA, YeM aHanu3 gepeBa cobbITui unn
JepeBa HeucnpasHOCTEN, W, cnefoBaTesibHO, OH MOXeT OblTb NoneseH As8 obMeHa MHgopmauuein npu ucnonb3osa-
HUM 6osiee CNOXHbIX MEeTOLO0B.

B.21.3 BxogHble faHHble

BXogHbIMW faHHbIMW MeTofa sABnseTca uHopmauua O npuyMHax U nocnefcTBUAX ONacHbIX COObITUIA, pucke,
6apbepax 1 cpefcTBax ynpasfieHNs, KoTopble MOryT UX NpefoTBpaTuTb, CMATYUTL UM CTUMYNNPOBATb.

B.21.4 Mpouecc BbINONHEHNUA MeToAa

AHanus «ranctyk-6abouyka» cnegyet CTPOUTb B COOTBETCTBUM CO CriefytoLein npouenypon.

a) OnpegeneHvie onacHoro cob6biTus, BbIGPAHHOrO AN aHannsa, W OTo6paXeHWe ero B KayecTBe LEeHTPasibHOro
y3na «rasictyka-6ab0oukm».

b) CoctaBneHne nepeyHs NpuUYMH COGLITUS C NOMOLLLID MCCNef0BaHUA UCTOYHUKOB pucka (UM ONacHOCTH).

c) aeHTudmkauma mexaHusma pasBUTUA OMACHOCTM A0 KPUTUYECKOro COObITUSA.

d) MNpoBegeHne NMHWUK, OTAENAIOLWEN NPUUNHY OT COOLITMSA, YTO MO3BOMSIET CHOPMUPOBATL JIEBYI0O CTOPOHY 6a604-
KA. JONONHUTENBHO MOTYT 6biTb MAEHTUPUUMPOBAHbLI U BK/IOYEHbI B Anarpammy hakTopbl, KOTOpble MOTyT MPUBECTU K
ackKanaumm onacHoro cobbiTUs 1 ero nocnefcTBuii;

€) HaHeceHne nonepek MHUN BepTUKasbHbIX Nperpaj, coOOTBETCTBYKLWMX 6apbepam, NpefoTBpaLLalolM Hexe-
natenbHble nocneacteusa. Ecnn onpepeneHsl g)akTopbl, KOTOpPble MOTYT Bbi3BaTb 3CKanauui OnacHoro cobbiTus, To
OOMNONMHUTENbHO MOrYT 6bITb NpeAcTaBfieHbl 6apbepbl, npegynpexjawwme nofobHy ackanauuio. JaHHblii noaxon
MOXeT ObITb UCNONb30BaH ANS MOJIOKUTENbHbIX NMOCNEeACTBUIA, KOrga nperpagbl oTpaxarT cpeacTsa ynpaBneHus, CTu-
MynupytoLwme nosiBfieHne 1 pasButne cobbiTus.

f) NpeHTndmkayma B NpaBoi CTOpOHe 6abouykyM pas3/InyHbIX MNOCNeACTBUIA OMACHOro CO6LITUSE U NpoBedeHne Nu-
HW, COeAMHALWNX LeHTpasibHOe COObITUE C KaXAblM BO3MOXHbIM MOCAEeACTBUEM.

g) V306paxeHne 6apbepoB B KayecTBe nperpaj no HanpasfeHWI0 K NocneacTBuio. [aHHblli noaxos MoxeT ObiTb
MCNoJb30BaH A1 MOJIOXUTENbHbIX NOCAEACTBUIA, KOrga nperpagbl OTpaxalT cpeAcTBa ynpasfieHus, obecneunsarowime
nosisneHve 6naronpuATHbLIX NOCNEACTBUNA;

h) OTo6paxeHne noa AnarpaMmoit «rancTtyk-6abouka» BCMOMOraTesibHbiX OYHKUUA ynpaBfieHUs, OTHOCALWMUXCS K
cpefcTBam ynpasfeHus (Takux Kak o6yyeHvne v NpoBepKK), U COeAMHEHME X C COOTBETCTBYIOLMM CPeACTBOM ynpasne-
HYA.

B gnarpamme «ranctyk-6aboyka» MOryt OblTb NMPUMEHEHbl HEKOTOpble BUAbl KOMYECTBEHHOW OLeHKW, Hanpwu-
Mep, B CUTyauumn, Korga nyTv He3aBUCUMbl U U3BECTHA BEPOSATHOCTb KOHKPETHbIX NocneacTsuii unn pesynbtartos. Mogob-
Has KO/MYeCcTBEHHas oueHka Heobxoguma ana obecneyveHns 3MMEKTUBHOCTM ynpasreHusa. OgHako Heo6XoguMo y4uu-
TbiBaTb, YTO BO MHOMMX CUTyauuax Nyt v 6apbepbl B3aMMO3aBUCUMbI, W CPeACcTBa ynpaB/ieHUs MOryT 6biTb CBSA3aHbl C
Bbl6paHHbIM METOA4O0M OLeHKMW, cnefoBaTesibHO, 3(P(PeKTMBHOCTb ynpaBieHus aBnseTcs HeonpegeneHHoli. Konuue-
CTBEHHYI0 OLEHKY ANS1 aHanu3a «rascTyk-6abouyka» 4acTo BbIMOMHAT ¢ noMowbio MetogoB FTA n ETA.

B.21.5 BbixoAHble faHHble

BbIXOAHbIMW JaHHBIMWM MeTofa fBAsSeTcA npocTtas guarpamma, nokasbiBallias OCHOBHble MyTW OMacHbIX CO6bI-
TUA 1 yCTaHOB/EHHble 6apbepbl, Hanpas/fieHHble Ha MpeAoTBpalleHne UM CMArYeHne HexenatenbHbIX NocneacTsuii
n/vnn ycuneHue n yckopeHue oxmngaemblx NocnefcTsuid.

VICTOUHMKN pucka

Mepbl ANA BOCCTaHOB/EHUA
N CHWXeHna I'IOCI'Ie,U'CTBI/II‘/JI

PucyHok B.8 — lMpumMep avarpaMmbl «rasicTyk-6a6ouka» Ans HexenaTesbHblX NocnefcTsuii
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B.21.6 NpeumyLuecTBa U HeQOCTaTKU

MpeumyLlecTBaMU MeTOAa aHanusa «ranctyk-6abovdka» ABNATCA criegytowune:

- MeTog obecneuuBaeT HamsgHOe, NPOCTOE U ACHOEe rpadmyeckoe npegcTasneHne npobnemsl.

- MeTog opueHTMpOBaH Ha cpeAcTBa YNpaBrieHus, HanpaBfeHHble Ha npegynpexgeHne Wunu ymeHolleHue no-
CnefCcTBUIA onacHbIX coBbITUIA, U OLEHKY MX 3pEKTUBHOCTH.

- MeTog mMoxeT BbITb MPUMEHEH B OTHOLLEHWWU GraronpusATHBIX NOCHesCTBUNA.

- MNpuMeHeHne MeToAa He TpebyeT NpuUBNEYEHUS BbICOKOKBANWQULMPOBaHHLIX 3KCMEPTOB.

HepocTaTkamn MeToAa SBMAIOTCA creayoLyume:

- MeToa He no3BonseT oTobOpaKaTb COBOKYMHOCTU MPUYMH, BO3HUKAIOLMX OQHOBPEMEHHO U BbI3bIBAIOLLMX NOCMea-
CTBUSA (Cryyal, Korga B AepeBe HeMCNpaBHOCTEW, oTpaxaroleM NeBYo CTOPOHY AuarpamMmbl, Haxo4MTCs NOrM4eckuin
arnemeHT «M»).

- MeTog MOXeT nNpefcTaBUTb CMOXHbIE CUTyaLUun B Ype3MEepHO YMNpOLLEHHOM BUAe, 0CODEHHO NpU NMpUMEHEHWN
KONMYECTBEHHON OLIEHKU.

B.22 TexHnueckoe obcnyxuBaHue, HanpaeneHHoe Ha o6ecneyeHne HageXHOCTU

B.22.1 Kpatkuii o63op

TexHuyeckoe obcnyxuBaHue, HanpasneHHoe Ha obecneveHne HagexHocTu (RCM), dBnsieTca mMeTogom onpege-
NeHWA NOSIMTUKN NPOBeAEHUSA TEXHWYECKOro oBCnyKnBaHWs, HanpaBreHHON Ha NpegynpexaeHne oTkasoB UM crnocoboBs
ee BHeApeHUa Ans AOCTUXKEHWUS HeoBXOAMMOro ypoBHSA 6e30MacHOCTU, SKCMNyaTauMOHHON rOTOBHOCTUA U SKOHOMUYHO-
CTU PYHKLMOHUPOBaHUS 41151 BCEX TUNOB 060pyAoBaHus.

MeTog RCM WMPOKO M yCNeLHO NPUMEHSIOT B PasfMYHbIX OTPacnsaX NPOMbILLNEHHOCTH.

MeTtog RCM obecneuynBaeT NpUHATUE peELLEHUIA MO YCTaHOBMEHUIO 3 eKTUBHLIX TpeboBaHUA K TEXHNYECKOMY
obcnyxusaHuo obopygoBaHus B COOTBETCTBUU ¢ TpeboBaHUAMM Ge30nacHOCTU 1 aKcniyaTauum obopyLoBaHWs, a Tak-
e 3KOHOMWYECKUMW MOCNedCTBUAMN WAEHTUNLMPOBAHHBLIX OTKa30B U MEXaHU3MOB, NPUBOASALLMX K OTKasy. Pesynkra-
TOM NPUMEHEHUsI METOAA ABMNAETCH pelleHne O BbINMOSIHEHMM 3a4a4 TEXHUYECKOro 06CNyXMBaHWA UnW ApYyrux 4eWcTBUN,
TaKUX Kak BHeceHWe (PYHKLMOHarbHbIX M3MEHeHMWA B NpoAykumMio unmn npouecc. MNogpobHoe onucaHne UCnosb3oBaHNs
n npumeHeHna RCM npueegeHo B M3OK 60300-3-11.

B.22.2 O6nacTb npuMeHeHus

HaHHbIl MeTog NpUMeEHWUM K 3afjadaM, CBA3aHHbIM ¢ obecnedyeHnem 6e30MacHOCTW NepcoHarna, OXpaHol OKpy-
Xaroleil cpefbl, sKcnnyarayMoHHLIMU UM 9KOHOMUYECKUMU Npobrnemamu. Buibop kpuTepueB 3aBMCUT OT ocobeHHOC-
Teil npoaykuun 1 cnocobos ee ucnonb3oBaHus. HanpumMep, npouecc NPousBoACcTBa AOSKEH ObiTb 3KOHOMUYECKM Liere-
co06pasHbIM, U NOSTOMY ero 3peKTUBHOCTb 3@aBUCUT OT 3aTpaT, CBA3AHHbLIX C BbINOMIHEHWEM YCTAHOBMEHHBIX 3KONOru-
Yeckux TpeboBaHWA; B TOM YKCNe K 3aUTHOMY 060pyA0BaHUio NpedbaBNAOT 6oree BbICOKME JKCMIyaTauMoHHble Tpe-
6oBaHNs, HO MeHee CTporne KpuTepun B obnactu 6e30nacHOCTM, SKOHOMMKM W akonorun. MeTog gaeT Hawbonblive
npevMmyLLecTBa, eci aHanvs HanpaefeH Ha BUAblI OTKa30B, NPUBOAALLMX K Cepbe3HbIM MOCeACTBUAM B obnactn 6e3o-
NacHOCTM, 3KOMOrMK, SKOHOMMUKN UMK PYHKLMOHWPOBaHWA 0BopyaoBaHus.

MeTog RCM wncnonb3ytoT ansA obecneveHns apdekTUBHOro TexHu4eckoro obcnyxmsaHus  oBbIYHO NPUMEHSIIOT
Ha aTane NpoeKkTUpoBaHUSA U pa3paboTku, a 3aTeM BHeAPSAIOT Ha JTane NPousBOACTBA M TEXHUYECKOro obnyxuBaHus.

B.22.3 BxogHble AaHHble

Ona ycnewHoro npumeHeHus metoga RCM Heobxogumo 3HaHue obopyfoBaHWs, MPOM3BOACTBEHHON cpelbl, KOH-
CTPYKUMK Uccrnegyemoro obbekTa, B3aMMOAeiCTBYIOWUX C HUM CUCTEM, NMOACUCTEM W 3reMeHTOB 060pyAoBaHus, a Tak-
e BO3MOXHbIX OTKa30B W WX NOCMedCTBUA.

B.22.4 MNpouecc BLINOMHEHUS MeToAa

OCHOBHbBIMKW aTanaMu BeinonHeHus metoga RCM aenstoTes:

- UHULMKUpOBAHMWE W NNaHWpOBaHue;

- aHanu3 yHKUMOHamnbHbIX OTKa30B;

- BbIBOp 3afa4 TexHu4eckoro obcnyxnBaHus;

BHEApeHMUe;
NOCTOSHHOE yryYLUeHue.

MeTtog RCM ocHoBaH Ha MeTogax MccrefoBaHWi B oBnacTu pucKa, Tak Kak BKIOYaeT 3Tanbl OLEHKU pucka.
B fiaHHOM criyqae TUM OLEHKM pUcKa — 3TO aHanu3 BUA OB, NOCNEACTBUIA U KpUTUYHOCTK oTkasoB (FMECA), Tpebytowuia
crneyuuansHoOro nogxoga Mpu MCMonb3oBaHUKM B AaHHOW 0bnacTu NpUMeHeHus.

NaeHTudmrKaLmio pucka 0BbIMHO NPUMEHSIIOT B CUTYaLMsX, KOrda YacToTa U/unu nocneacTsus 0TkasoB MOryT ObiTb
YCTPaHeHbl UNWU YMeHbLUEHbI BEINOSIHEHNEM TeXHUYecKoro obenyxusaHus. MNpu 3TOM MAEHTUDULMPYIOT YHKLUMOHaMb-
Hble W 3KCcryaTaunoHHble TpeboBaHMSA U 0TKasbl 06OPYAOBaHUS U KOMMOHEHTOB, KOTOPbIE MOTYT NMPUBECTU K HEBLINOI-
HEeHWIo AaHHbIX TpeboBaHWi.

AHanu3 pucka BKITOYAET OLEHKY YacToThl Kaxgoro oTkasa 6e3 BbIMOMHEHUS TexHU4Yeckoro obcnyxmeaHus. MNo-
CNeACTBMA yCTaHaBMBatoT NyTeM onpefefieHns Bo3gencTBnA oTkasa. Matpuua pucka, KoTopas codeTaeT B cebe yacTo-
Ty OTKa30B W UX NOCMeACTBUSA, NO3BOSISAET YCTAHOBUTL KaTeropun 1 ypoBHU pucka.

Hanee Heo6xoAMMO NPOBECTU OLIEHKY pUcKa nyTeM Bbibopa COOTBETCTBYIOLEH NOMUTUKM yNpaBneHus B OTHOLUe-
HUK Kaxgoro BUAa oTkasa.

Beck npouecc RCM HeobxoauMo AOKYMEHTMPOBaTL AN Lenei fansHeiiwero aHanusa. Coop AaHHbIX 06 oTKkasax
W LaHHbIX, CBA3AHHbBIX C TEXHUYECKUM OBCMy>KUBaHUEM, MO3BOSNSET MPOBOAUTbL MOHWTOPWUHI pPe3yneraToB W BHeLPATb
HeobXxogWMble YCOBEpPLUEHCTBOBaHUS.
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B.22.5 BbixoaHble gaHHble

Metog RCM gaeT BO3MOXHOCTb YCTAHOBUTL 3ada4u B 06nacTu TEXHUYECKOro obCnyXmMBaHuUs, Takne Kak MOHUTO-
PWHI TEXHWUYECKOro COCTOSAHWSA, MiaHOBbIe PEMOHT M 3aMeHa, obHapyXeHue OTKa30B UMK TeKyLlee TexHu4eckoe obcny-
XuBaHue. [pyrue BO3MOXHble AeACTBUS, KOTOPblE MOryT MOCnefoBaTb Mocrne JaHHOro aHanusa, BkioyatT B cebs
MoAepHu3auuto obopyLoBaHNs, BHECEHWE U3MEHEHWA B SKCMNyaTalUWMOHHblEe JOKYMEHTHl W Mpouedypbl TEXHUYECKOro
obcnyuBaHus W/unw nNpoBefeHne AOMNOMHUTENbHOrO o0byydeHus. B pamkax aHanwsa Takke Heobxogumo ugeHTuduym-
poBaTb NepPUOANYHOCTb BEIMOSIHEHUSA 3aday U TpebyeMble pecypchl.

B.22.6 CcbinoyHble cTaHAapThbl

IEC 60300-3-11 YnpaBneHue obLlell HagexHocTblo. YacTb 3-11. PykoBOACTBO MO MpUMEHEHUI0. TexHu4eckoe
obcnyxuBaHue, HanpaBneHHoe Ha obecrnevyeHne HagexXHoCTU

B.23 AHanus ckpbITbIX Ae¢peKTOB M aHaNu3 NapasuTHbIX Lenei

B.23.1 KpaTkuii o630p

AHanna ckpbIThix gedektos (SA") aBnseTca MeToAOM MAEHTUMMKALMA OLIMBOK NPOeKTUPOBaHMA. K CKPLITHIM
fJedekram MOryT BblTb OTHECEHEI HesIBHbIE AedeKTbl KOMMbIOTEPHOro obopyAoBaHus, NporpaMMHoro obecnedeHns unm
UX COYEeTaHMUs, KOTopble MOryT Bbi3BaTb HeXenaTenbHoe cobbiTue UK NPenATCTBOBaThL peanusaLumn oxugaemMoro cobbl-
TUS U He SBMAITCA CrefCTBUEM OTKada KOMMOHEHTOoB. OTW AedeKTbl UMEeKT criydaiiHbll Xapaktep U MOryT BbiTb He
oBbHapyeHbl BO BpeMs WUCMbITaHWi 1 TecTupoBaHusA. CKpblTble AedeKkTbl MOryT NPUBECTM K HECOOTBETCTBYIOLLEMY Bbl-
NOSTHEHMIO TEXHOMOMMYECKUX onepaLnii, 0TKasy cUCTeMbI, 3agepxkam B paboTe nporpaMM W gaxe TpaBMUPOBAHUIO UMK
rmbenn nepcoHana.

B.23.2 O6nacTb npuMeHeHus

AHanua napasuTHbix Leneil (SCA?)) 6uin paspaboTaH B koHLe 1960-x rogos ana HACA ¢ Lienbio NpoBepku dyHK-
LMoHalbHbIX BO3MOXHOCTEW npoekTa. HaHHbIA MeTog Obin ncnonb3oBaH A5 obHapyKeHUs napasuTHbIX aMeKTpudec-
KUX Lenei, a Takke ANsA pa3paboTku pelleHWid Mo M30NUPOBaHWUIO Kaxgon dyHKUMK. 1o Mepe TeXHOnormyeckoro npo-
rpecca MeToAbl aHanusa napaswTHbIX Lienei Takke COBEPLUEHCTBOBaNUCh. AHanu3 CKpbiThiX AedeKkToB BKtoYaeT U
3HaUUTENbHO MPEBOCXOAUT No obbeMaM aHanua napasuTHbIX Leneid. OH No3BONAET BLIABNATE NPobrembl Kak B TEXHU-
YecKMX, Tak U B NMporpaMMmHbIX cpegcTBax. MeToAbl aHanusa CkpbiTbiX AedekToB MOryT 06beWHATE pasfuyHble TUMb
aHanusa, HanpuMmep aHanus gepesa HeWCNpPaBHOCTEW, aHann3 BUAOB U nocnedcTBUiA oTkazoB (FMEA), oueHKy Hagex-
HOCTW W T. 4., B OAWH aHanv3, MeHee 3aTpaTHbIii N0 BPEMEHU U cpefcTBam.

B.23.3 BxogHble gaHHble

Ona aHanusa cKpbIThIX 4edeKTOB XapakrepHO NMPUMEHEHWe pasnuyHbiX METOAO0B (APEeBOBUAHbLIE CXEMbl, CXeMbI
TUMNa «fecy, BCromoraTenbHble dopa3bl MK BONPOCH!, MOMOratoLwue cneyuanucTy, NpoBoAsALLEMY aHanus, naeHTuduLm-
poBaTb Hanuyue CKpbITbIX fedeKToB) AN BbIABMEHWA KOHKPETHOro Tuna npobnembl. [peBoBUAHbIE CXEMBI U CXEMbI
TMNa «flec» — 3TO TOMONorMyeckne rpynnUpoBKU Uccrnedyemoii cuctemel. Kaxaas gpeBoBuaHas cxema npejcraenseT
co60i nofdyHKLMIO U MOKa3biBaeT BCe BXO4HbIE AaHHbIE, KOTOPbIe MOTYT NOBMUSATL Ha BbIXO4HbIE AaHHbIE paccMaTpu-
BaeMoW yHKUMKU cucTeMbl. CxeMbl TUNa «1ec» CTPOAT NyTeM 00befWHEHNA LPEeBOBUAHBIX CXEM, KOTOpbIE Y4acTBYHOT B
OpPMUPOBAHUU BLIXOAHBIX AAHHBIX KOHKPETHOW cucTembl. JomkHbEIM 0Bpa3soM NocTpoeHHas cxeMa Tun «ec» oTobpa-
XaeT BbIXOA4HbIE AaHHbIE CUCTEMbI C Y4ETOM BCEX CBA3AHHbLIX C HUMU BXOAHbIX faHHbIX. Hapsagy ¢ gpyriMu BXO4HbLIMM
JaHHbIMU OHW CTAHOBATCH BXOAHbIMU JaHHBIMU NS aHanusa.

B.23.4 NMpouecc BbINONHEHUA MeToAa

BeinonHeHne mMeToga npefycMaTpuBaeT criefytowue atansbi:

- NMOAroTOBKa AaHHbIX;

- NOCTPOEHWE APEeBOBUAHON CXEMbI;

- OLieHKa nyTeil cxemsl;

- COCTaBleHWe 3aKiodMTeNbHBIX PeKOMeHAaUnin n oTyeTa.

B.23.5 BbixogHble gaHHble

MapasuTHasa uenb — 3TO HenpeABWAEHHLIA cnocob unu noruka PYyHKLMOHMPOBAHUA CUCTEMbl, KOTOPLIE NpK
ornpefeneHHbIX YCNOBUAX MOMYT MHWLMWPOBATL HeBnaronpusAaTHYo YHKLUMIO UKW NOAaBNAaTe GnaronpuaTHYO YHKLUWMIO.
Mapa3nTHas Lenb MOXET NPUCYTCTBOBATb B TEXHUYECKUX CPEACTBax, NporpaMMHOM obecneyeHnu, eiicTBusax onepaTto-
pa unmn ux coveTaHusx. MNapasnTHas Lenb He ABMAETCA pesyrnbTaToM OTKasa TEXHUYECKUX CPELCTB, a ABMAETCA CKPbIThIM
COCTOSIHUEM, HernpegHaMepeHHO BKITIOYEHHBIM B CUCTEMY, MPOrpaMMHbIA NPOAYKT UMW CrefcTBuMeM OLMBKKM onepaTo-
pa. CylwecTBYeT YeTblpe KaTeropun napasuTHbIX Lenew:

a) MNapa3uTHble KaHanbl: HernpedBUAEHHbIE KaHarnbl, MO KOTOPbLIM TOK, SHEPrus Unu fnornyeckue nocregosaTenb-
HOCTW MPOXOASAT B HENpeyCMOTPEHHOM HanpaBssieHuu.

b) Mapa3nTHEIR XpoHOMETpaX: BO3HUKHOBEHWE COOLITUIA B HEMpPEABULEHHOW MMM NPOTUBOPEYMBOIA NOCnefoBa-
TenbHOCTH.

c) Mapas3nuTHble NMoKkasaHUA: HeonpeferieHHas MM NOXHasa MHAWKaUMSA pexuma PyHKLUMOHUPOBaAHWUS CUCTEMBI,
KOTopas MOXeT NpuBecTU K cBor CUCTEMBl UNU CTaTb NPUYUHON HeXenaTenbHOro geicTensA onepaTopa.

d) Mapa3nTHble 0603Ha4YeHNA: HECOOTBETCTBYIOLME UMW HETOUHbIE 0B03Ha4YeHWUA PYHKLMIA cMCTeMbl, HanpuMep
BBOAOB CUCTEMbI, OPraHOB YMpaBneHuWs, KaHanoe nepejavn WHopMaLun, KOTopble MOTYT BbI3BaTb BBOA ONEpaTtopoMm
HEBEPHbIX YpaBnsloLLMX KOMaHg B CUCTEMY.

1) SA — Sneak Analysis.
2) SCA — Sneak Circuit Analysis.
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B.23.6 NpeumyLLecTBa U HeAOCTaTKU

MpenmyLlecTBaMM MeTOAa ABNAOTCA CreAYIOWMeE:

- AHanun3 ckpbITbIX 4eEKTOB MO3BOAET UAEHTUDULNPOBATL OLLMOKM MPOEKTUPOBAHMS.

- Mpu coBMecTHOM ncnonb3oBaHuK ¢ uccrnegosannem HAZOP meTon AaeT BO3MOXHOCTE MONMYyYUTb Hauny4lune
pesynsraThl.

- MeTog mMoxeT BbITb NPUMEHEH K CUCTEMaM, UMEIOLLMM pa3sfMYHbIe COCTOSHUA, HanpuMep, TakuM Kak Npou3Boj-
CTBa HEMNPEPLIBHOrO U MOMYHENPEpPLIBHOrO AEHCTBUS.

MeToa umeeT cnegytoLine HeaoCTaTKu:

- Mpouecc aHanmaa MOXeT OTNINYaTLCA B 3aBUCUMOCTM OT TOr0, NMPUMEHSAETCS OH K 3MIEKTPUYECKUM LieNsM, TEXHO-
TNIOTMYECKMM YCTaHOBKaM, MeXaHU4eckoMy oBOpyL0BaHWMIO UM NPOrpaMMHBIM CpefcTBaM.

- MeTog 3aBMCUT OT NPaBUITLHOCTU MOCTPOEHUSA 4 PEBOBUAHBIX CXEM.

B.24 MapkoBcKuit aHanu3s

B.24.1 Kpatkuii o63op

MapKOoBCKMIA aHann3 NpMMeHWM B cUTyaLuu, korga Oyfyllee COCTOSAHME CUCTEMbI 3aBUCUT TONLKO OT €€ TeKyLLero
COCTOAHUA. [aHHEIR MeTof OOLIMHO UCMONbL3YIOT ANS aHanuaa peMOHTONPUIrogHLIX CUCTEM, KOTOpble MOryT paboTaTb BO
MHOTUX pexmMMax, ¥ B CUTyauusax, korga NpUMEHEHMe aHanu3a HafeXHOCTU OTAENbHLIX ONOKOB CUCTEMBI Helenecoob-
pa3Ho. MeTog MOXeT ObITb NpUMeHeH K Gonee CnoXHbIM cucTemam, ucrnonb3ya Goree BLICOKUA MOPSAAOK MPOLIECCOB
MapkoBa, U orpaHu4YeH TOMbKO MOAENbI0, MaTEMaTUYECKMUMMN BBIYUCITEHUAMU U NPEATNONOXKEHUAMU.

Mpouecc MapKoOBCKOro aHanmaa SBMNAeTCS KONMMYECTBEHHBIM METOAOM M MOXET ObITh AUCKPETHBIM (MCMONb30Ba-
HWe BEPOSATHOCTENR Nepexofa Mexay COCTOSAHUSAMM) UM HEMpepbIBHLIM (MCMOMb30BaHe KO3 (PULNEHTOB MHTEHCUBHO-
CTU Nepexofa U3 COCTOSHUS B COCTOSHME).

MapKOBCKMIA aHanua MOXeT ObITb BLIMOMHEH BPYYHYO, O4HAKO XapakTepUCTUKW MeTofa MO3BOSMAT UCMONb3o-
BaTb A5 HEro KOMMLIOTEPHbLIE MPOrpamMel.

B.24.2 O6nacTb npuMeHeHus

MapKoBCKUiA aHanm3 MoxeT ObiTe UCMONb30BaH AN CUCTEM C PasfIUYHON CTPYKTYpOW (PEMOHTOMPUIrOAHBIX U
HEPEMOHTOMPUrOAHbLIX), BKITIOYas:

CMCTEMbI C NapannenbHbIMA He3aBUCUMBIMU KOMMOHEHTaMU;

- CUCTEMBI C MocreaoBaTeNlbHbIMA HE3aBUCUMbBIMW KOMMOHEHTaMM,

- CUCTEMbI C pacnpefeneHHON Harpy3KkoW,

- pe3epBMPOBaHHLIE CUCTEMBI, BKITHOHMAs Crydaid, korga MOXET NPOU3ONTW OTKa3 OyHKLUWA NepekrodeHuns,

- LlerpagmpytoLime CUcTemel.

MapKoBCKMIA aHanua MoxeT ObiTb MCMONb30BaH AN pacdeTa SKCMryaTauMOHHOW FOTOBHOCTHU, BKMOYas pacyeT
HeobX0aMMbIX KOMMOHEHTOB 3anYacTeil fs peMOHTa.

B.24.3 BxogHble AaHHble

BxofHbIMW f@HHBIMU MapKOBCKOrO aHanu3a SBNATCS:

- nepeYeHb pasfnnYHbLIX COCTOSHWUIA CUCTEMEI, MOACUCTEMBI UMM KOMMOHEHTa (HanpuMep, MofiHoe YHKLMOHMPO-
BaHWe, YacTu4Hoe PYyHKLUMOHUPOBaHNE (yXyALLUEHNe COCTOSHUS), OTKas3;

- TOYHOE MOHUMaHWe BO3MOXHbLIX MEPEXOL0B, KOTopble HeobxoAuMo cmofdenupoBaTb. HanpumMep, npu oTkase
LWMHLI aBTOMOBUNs HeobxoaMMO NccrnefoBaTk COCTOSAHWE 3anNacHOro Koneca W, CrefoBaTefibHO, YacToThl ero NpoBEpPOK;

- CKOPOCTL Mepexofa U3 OJHOro COCTOAHUA B pyroe, ob6bIMHO NpefcTaBneHHas Nubo BEpPOSATHOCTLIO Nepexona
LNs AUCKPETHBLIX COBBITUIA, MO0 MHTEHCUMBHOCTLIO OTKA30B (A) U (MNU) MHTEHCMBHOCTLIO BOCCTAHOBNEHUA (L) ANS Henpe-
PLIBHBIX CODLITUIA.

B.24.4 MNpouecc BLINOMHEHUS MeToAa

MapKOBCKMIA aHannM3 OCHOBaH Ha MOHATUM «COCTOAHMAY» (Hanpumep, paboTtocnocobHoe u HepaboTocnocobHoe
COCTOSIHWA) U Mepexofa Mexay STUMKU COCTOSAHUAMMW BO BPEMEHU B NPEAMNONOXKEHUN MOCTOSHHON BEPOATHOCTU NMEPEXO-
La. CToxacTu4ecKylo MaTpuly BEpPOATHOCTEW Nepexofa UCMoNb3yT ANA onucaHWa NEPEXO0B MeXAY COCTOSHUSAMU U
HeoOXOAUMBIX BbIMUCITEHUIA.

Onga vnntocTpaynm NpUMEHEHUS MapKOBCKOrO aHanu3a pacCMOTPUM CIIOXKHYHKO CUCTEMY, KOTopas MOXET Haxo-
LWTBLCS TOMBKO B TPEX COCTOAHMAX: paboTocnocobHOM, yXyALEHHOM M HepaboTocnocobHOM, 0603Ha4YeHHbIX KaKk COCTO-
AHMa S1, S2, S3 cooTBeTcTBEHHO. B ntoboil MOMEHT BpeMeHN cUcTeMa Haxo4MTCA B OQHOM U3 Tpex COCTOoAHMIA. B
Tabnuue B.2 npuBegeHa BEpPOATHOCTL TOTO, UTO B CrefyIOLLUiA MOMEHT BPEMEHMW cucTeMa By eT HaXoaWTLCA B COCTOSHUN
Si, rae i MoxeT 6bITh 1, 2 Unn 3.

Tabnwuya B.2— MaTpuya Mapkosa

CoctoaHune CocTosHWE B TEKYLMA MOMEHT BpeMeHu
B creayowun
MOMEHT BPeMEHMU S1 S2 S3
S1 0,95 0,30 0,2
S2 0,04 0,65 0,6
S3 0,01 0,05 0,2
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[aHHblii MaccuB BeposTHOCTel HasbiBaeTcs maTpuueit MapkoBa wiu matpuuei nepexoga. CnepyeT OTMETUTb,
UTO CyMMa B KaxkoM CTO/I6LEe MaTpulbl paBHa 1, T K 3TO CymMMa BEPOSITHOCTEN BCEX BO3MOXHbLIX COCTOSIHUI B KaXA0M
cnyyae. Cuctema Takke MOXeT 6bITb NpeAcTaB/ieHa gnarpamMMmoii MapkoBa, B KOTOPOU Kpyr oTo6paxatoT COCTOSIHMS, a
CTPenku — nepexoApsl ¢ COOTBETCTBYIOLWLEN BEPOSTHOCTLIHO.

0,95

PucyHok B.9 — lMpumep anarpammbl MapkoBa O/19 CUCTEMBbI

CTpesikn, 3aMKHYTble Ha OZHOM COCTOSIHUMU, 00bI4YHO He nokasbiBawT. B AaHHOM npumMmepe OHWU npuBeaeHbl Anda
NONHOTbLI npeacTaB/IEHUA.

Ecnu Pi — BEpPOATHOCTb HAXOXAEHMSI CUCTEMbI B COCTOSIHUM i, Ansa i= 1, 2, 3, To:

P1 = 0,95P1+ 0,30P2 + 0,20P3. (B.1)
P2 = 0,04P1+ 0,65P2 + 0,60P3. (B.2)
P3 = 0,01 PL+ 0,05P2 + 0,20P3. (B.3)

3TN TpU ypaBHEHUS 3aBUCUMBI, U CUCTEMa ypaBHEHU He MOXeT GbiTb peweHa. [na peweHus Heo6Xxo4MMo OfHO
U3 NPUBEEHHbIX YPAaBHEHWUI WCKIIOUUTL, 3aMEHUB €ero ceAyioWwyM ypaBHEHNEM.

1=P1 + P2+ P3. (B.4)

MonyyeHHble 3HauYeHns coctasnsawoT 0,85, 0,13 1 0,02 cOOTBETCTBEHHO ANA cocTosiHuiA 1, 2, 3. Cuctema aBnseTcs
NOSTHOCTbIO (PYHKUMOHMpPYloWwel B TeyeHne 85 % BpeMeHU, B yXyALIEHHOM COCTOSiHUM B TeueHue 13 % BpemMeHu U B
COCTOSAHUM OTKa3a B TeyeHue 2 % BpemeHMU.

PaccmoTpum cuTyaumio, korga cuctema CoCTOUT U3 ABYX MOcnefoBaTesibHbIX 3/1EMEHTOB, T. €. A5 paboTocnoco6-
HOCTU cUcCTeMbl 06a 3nemMeHTa 4O/MKHbI HaxXoAUTbCA B paboTOCNOCO6HOM COCTOSAHUU. DNeMeHTbl MOryT 6biTb B paboToc-
NOCOGHOM COCTOSIHAM WM B COCTOSIHUMM OTKasa. PaboToCcnoCcO6HOCTb CUCTEMbI 3aBUCUT OT COCTOSHUS 3/1€MEHTOB.

BO3MOXHbI crieytolme COCTOAHUSA 3/1EMEHTOB:

- cocTosiHne 1. Oba anemeHTa HaxoasaTcsa B paboTOCNOCOHGHOM COCTOSHUY;

- cocTosiHme 2. OAMH 3/1eMEHT OTKasas U HaxoAWTCA Ha BOCCTAHOB/IEHWMW, a ApYyroi Haxoautcsa B paboTocnocob-
HOM COCTOSIHWUW;

- cocTosiHme 3. Oba anemeHTa OTkasann M HaXOAATCA Ha BOCCTAHOB/IEHUWN.

ECnv MHTEHCMBHOCTb OTKa3a KaXAoro 3/ieMeHTa NpUHATL paBHOM X, & UHTEHCUBHOCTb BOCCTAHOB/IEHWI PaBHOW L
N OHW ABNAKOTCHA NOCTOSAHHbIMU, TO AMarpaMmmy COCTOSHUSA nepexoa MOXHO NpeAcTaBuTb B criefylolem Buae:
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Mpy 3TOM UHTEHCUBHOCTL Nepexofa W3 COCTOSHWUA 1 B COCTOsIHWE 2 paBHa 24, MOCKOMbKY OTKa3 1toboro 13 gByx
3r1IeMeHTOB NPUBOAUT CUCTEMY B COCTOSAHUE 2.

MycTb Pi(t) — BepOATHOCTb HAXOXAEHWUS CUCTEMBl B HaYarbHOM COCTOSIHUM | B MOMEHT BpeMeH! t;

Pi(t + ) — BEpOATHOCTb Hax0XAEHUS CUCTEMBI B KOHEYHOM COCTOSIHUM B MOMEHT BpeMeHu (t + dt).

Torga maTtpuua nepexofoB NPUHUMAET CeAyoLWWNiA BUA:

Tabnwuuya B.3— KoHe4yHasa maTpuia MapkoBa

HavansHoe cocToaHue
KoHeuHoe
COCTOAHME P1(t) P2(t) P3(t)
PA(t+ &t) -2 M 0
P2(t + &t) 2% —(A+u) u
P3(t+ &t) 0 A —-u

HeoBxo4UMO OTMETUTb, YTO HYNEBbIE 3HAYEHUsI BO3HUKAIOT MOTOMY, YTO Nepexofbl HEBO3MOXHbLI U3 COCTOSIHUA 1
B COCTOsHWE 3 UMM M3 cocTosiHus 3 B cocTosiHMe 1. KpoMe Toro, cymMma B KONOHKE paBHa Hym MpW ONpeaeneHnm
MHTEHCUBHOCTU.

B aToM cnyyae cucTema ypaBHEHWI UMEET creaytolwnii BUa:

dP1/dt =2 A P1(t) + u P2(t), (B.5)
dP2/dt = 24 P1(t) + —(A + ) P2(t) + p P3(t), (B.6)
dP3/dt = 3 P2(t) + —u P3(t). (B.7)

Onsa NpocToTbl MOXHO NPeLnonoXuTe, YTo Tpebyemas paboToCnoCOBHOCTL COOTBETCTBYET YCTOWYNBOMY COCTOS-
HUIO CUCTEMBI.

Ecnu &t ctpemnTcs k GeckoHeuHocTu, dPi/df cTpeMUTCa K HymMo, YTO MO3BOSSET YNPOCTUTE ypaBHEHUA. Takke
Heobxof MO MCMonb30BaTh JOMNONHUTENLHOE YpaBHeHue (cM. B.4). Torga ypaBHeHune A(t) = P1(t) + P2(t) moxHo 3anu-
caTb B Buje:

A=P1+P2.

CnepoBatensHo, A= (U2 + 2 A u)(u2 + 2 A + A2).

B.24.5 BbixogHble AaHHble

BeIXOAHEIMU A@HHBIMU MapKOBCKOro aHanuaa ABMSoTCA BEPOATHOCTU NpebbiBaHUA CUCTEMbI B Pa3fiMiHbIX COCTO-
AHWSAX, a criefoBaTesflbHO — OLEHKM BEPOATHOCTEN OTKalda WM/unn 6e30Tka3HOW paboTbl CYLWECTBEHHBLIX KOMMNOHEHTOB
CUCTEMBI.

B.24.6 NpeumyLuecTBa U HeQOCTaTKU

MpenMyLLEeCTBOM MapKOBCKOro aHanuaa sIBASETCA BO3MOXHOCTb BbIYMCNEHUS BEPOATHOCTEN COCTOAHMUIA CUCTEM
C BOCCT@HOBMIEHNEM U MHOXECTBEHHBIMU COCTOSHUAMMW Aerpagaumu.

HepocTtaTkamm MapKoBCKOro aHanusa siBAsAOTCA criefytolue:

- MeTog ocHoBaH Ha NPeAnofioXKeHU O NOCTOSHCTBE BEPOATHOCTEN Nepexoja U Hann4meM TONbKO ABYX BO3MOX-
HbIX COCTOSIHWIA 3M1eMEHTOB CUCTEMbI (OTKa3a U BOCCTAHOBIEHMS).

- B MeToge ncnonb3oBaHo NpeAnonoxeHune, YTO BCe paccMaTpuBaeMble COBBITUS CTATUCTUYECKU He3aBWUCUMBI,
T. e. BygyLune COCTOSHUA He 3aBUCAT OT MPOLUSbIX COCTOSIHWIA, 3@ UCKIIOYEHWEM HEMOCPEACTBEHHO MpefLWecTBYOLLLEero
COCTOSHUA.

- Ansa npuMeHeHWa meTofda HeobXxo4MMO 3HaTb BCe BEPOATHOCTM Mepexoja.

- PaboTa ¢ MeTogoM HeBO3MOXHa Oe3 3HaHMSA onepauwii ¢ MaTpulamu.

- MNonyyeHHble pesynbrarhl TPYAHB! ANS NMOHUMaHWA NepcoHarnioM, He UMEoLMM COOTBETCTBYIOLLMX TEXHUYECKUX
3HaHWI, HaBLIKOB U OnbITa.

B.24.7 CpaBHeHuA

MapKkoBCKUiA @aHanu3 aHanornyeH aHanusy cetu [eTpu No BO3MOXHOCTWU obecnevyeHns MOHUTOpUHIa U Habntoge-
HUS 3@ COCTOSIHUSAMMW CUCTEMbI, HO B OTNIMYMe OT ceTu [eTpu MeToa fonycKaeT CyLlecTBOBaHNE HECKOMBbKUX COCTOAHMIA B
OJHO U TO e BpeMs.

B.24.8 CcbinoyHble cTaHAapThbl

MO3K 61078 MeToabl aHanusa HagexHocTU. MeTof CTPYKTYPHON CXeMbl HaeXHOCTH

M3K 61165 lNpumeHeHne MapKOBCKUX METOJ0B

MCO/MBK 15909 (Bce yacTn) MporpammHoe obecrneveHne n cucTteMHoe npoekTupoBaHue. CeTu NeTpu BLICOKOrO
YPOBHS

B.25 MogenuposaHue merogom MoHte-Kapno

B.25.1 Kpatkuii o63op

MHorne cucTembl CAMLLKOM CROXHbl ANSA UCCrefoBaHWsA BUSAHWSA HeonpeAeneHHOCTU C UCMOSfIb30BaHWEM aHanu-
TUYecknx MeTogoB. OpHaKo TakMe CUCTEMbl MOXHO MCCrefoBaTb, €CNM paccMaTpuBaTb BXOAHbIe JaHHble B Buje
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criyYaiiHbIX NepemMeHHbIX, NoBTopss 6onblloe KOMMYecTBO BbluMcneHWA N (UTepauuin), AnNa NonyyYeHus pesynsraTta ¢
HeobXogWMOW TOYHOCTBIO.

MeTog MoxeT BbITb MPUMEHEH B CMOXHBIX CUTyauusX, KOTopble TPYAHbI ANA NOHUMaHWA U PeLUeHUst C MOMOLLbO
aHanuTudecknx metogos. Mogenu cucteM MoryT ObiTb paspaboTaHbl C UCNofb3oBaHMeM Tabnuy 1 Apyrux TpaguumoH-
HbIX MeToAoB. OfgHaKo CyLLecTBYIOT U 6ornee coBpeMeHHbIe NporpaMMHble CpefcTBa, YA 0BNeTBOPSIOWMUE BEICOKUM Tpe-
6oBaHMAM, MHOTME W3 KOTOPLIX OTHOCUTENbHO Hegopork. Ecnv Mogenb paspabaTeiBaloT M NPUMEHAOT BrepBble, TO
Heobxoaumoe ans metoga MoHTe-Kapno Konuyectso uTepauuili MOXET cAenartb NonyyYeHWe pesyrsraTtoB OdeHb Mea-
NeHHbIM U TpyaoeMKkuM. OAHaKo COBpeMeHHbIe JOCTWKEHUS KOMMbIOTEPHOW TeXHWUKN U paspaboTka npoueayp reHepa-
LMW JaHHbIX MO MPWHLUMMNY NaTWHCKOro runepkyba nosBonstoT caenatb NpojorKUTeNbHOCTb 06paboTku HesHauuTenb-
HOW BO MHOMUX CryYasix.

B.25.2 O6nacTb npuMeHeHus

MeTog MoHTe-Kapno sBnsieTcss cnocob6oM OLeHKU BUSAHUA HeonpeeneHHOCTW OLeHKU NnapamMeTpoB CUCTEMBI B
LUIMPOKOM fuanasoHe cuTyauuii. MeTog o6blYHO MCNOMB3YIOT ANSA OLEHKU JUanasoHa U3MEHEHUs Pe3yrnbTaToB U OTHOCK-
TeNbHOW YacToThl 3HAa4YeHWA B 3TOM AManasoHe 4SS KOSMYeCTBEHHbIX BEMINYMH, TaknX Kak CTOMMOCTb, NPOAOIKUTEb-
HOCTb, NMPOU3BOAWUTENBHOCTb, Cnpoc U Ap. MogenupoBaHue MeTogoM MoHTe-Kapno moxeT ObiTb WCNOnb3oBaHO ANSA
[BYX pasnuyHbIX Lenei:

- TpaHcdopMupoBaHue HeornpedeneHHOCTU AN 0BblYHbIX aHanUTUYeCKUX Mogernei;

- pacyeTa BEPOSATHOCTEW, eCnu aHanMTUYeckne MeToAbl He MOryT ObiTb UCMNOMbL30BaHbI.

B.25.3 BxogHble gaHHble

BxoAHbIMW AaHHBIMU 4NA MOAenupoBaHus MeTogomM MoHTe-Kapno sBnstoTcsa xopolwo npopaboTaHHas Mogenb
cucTeMbl, MHOPMaLMSA O TUNe BXOAHLIX JaHHBIX, UCTOMHUKAX HeoMpeAeNneHHOCTU U TpebyeMblX BbIXOAHbIX AaHHbIX.
BxofHble JaHHble U COOTBETCTBYHOLLYIO UM HEOMNpeaeNeHHOCTb paccMaTpuBatoT B BUAE CryYalHbIX NepeMeHHbIX C COOoT-
BETCTBYIOWMMW pacnpeferneHnamu. Yacto gnsa STUX Leneld UCMonb3yoT paBHOMEPHbIE, TpeyrofbHble, HopMasbHbie U
norapugpMmu4eckn HopmarbHble pacnpegeneHus.

B.25.4 Npouecc mogenuposanua Monte-Kapno

Mpouecc BkNtoYaeT cnegyrowme aransbi:

a) OnpegerneHve Mogenu WNu anropuTMa, KOoTopble Hawboree TOYHO OMUCHLIBAIOT NOBedeHWe WccrefyemMoi
CUCTEMBI.

b) MHorokpaTHoe NpUMeHeHne Mogenu ¢ UCMONb30BaHMEM reHepaTopa CryYaiHblX YMcen AN NonyYyeHus BbIXO4-
HbIX JaHHbIX Mofenun (MogenMpoBaHue cuctemsl). MNpyv HeobXo0AUMMOCTU MOLENUPYIOT BO3AeicTBME HeonpedeneHHOCTH.
Mogenb 3anucelBatoT B (hopMe ypaBHEHMWS, BblpaXKatoLero COOTHOLLEHNE MeXay BXOAHBIMU U BEIXOAHBIMU NapameTpa-
MW. 3Ha4YeHWs, 0ToBpaHHbIE B KA4eCTBE BXOAHbIX faHHbIX, NOSy4aroT MCXOASA U3 COOTBETCTBYIOLWUX pacrnpefenieHnii Bepo-
ATHOCTEN, XapaKTepusyoWwmux HeonpeaeneHHoCTH AaHHbIX.

¢) C nomoLLbio KOMMbIOTEPA MHOMOKPaTHO UCnonbaytoT Modernb (Yacto Ao 10000 pa3s) ¢ pasznuyHbIMU BXOAHBIMU
JaHHbIMW 1 MOMyYatoT BbIXOAHbIE faHHble. OHW MOryT 6biTb 06paboTaHbl ¢ MOMOLLBIO CTATUCTUYECKUX METOLOB AMS
Nofly4eHns OLEHOK CPpedHero, CTaHAapTHOrO OTKIMOHEHWS, A0BEpPUTENbHLIX MHTEPBAsoB.

PaccmoTpuM cucTeMy, COCTOALLYIO U3 ABYX NapasniefibHbiX areMeHToB. [1py 3ToM ANnA PYHKLUWOHMPOBAHUS cUCTe-
Mbl 4OCTaTOYHO, YTOObI (PYHKUMOHUpOBaN OA4WH anemMeHT. BeposaTHocTe Ge3oTkasdHoW paboTel NepBOro anemeHTa co-
ctaBnset 0,9, a apyroro — 0,8.

HaHHble MogenupoBaHuUs NpefacTaBneHsl B Tabnuue B.4

Tabnwuya B.4— Pesynsratel npumeHeHna metoga MoHTe-Kapno k cucTeMe M3 AByX napannenbHblX SN1eMeEHTOB

OnemeHT 1 OnemeHT 2
Homep CrniyyaiiHoe SnemeHT CnyyaliHoe SneMeHT Cuctema
uTepauun ymcno dbyHKUMOHUpPYeET yucno dyHKLUMOHMpPYeT
1 0,577 243 Ja 0,059 355 Ja 1
2 0,746 909 Ja 0,311 324 Ja 1
3 0,541 728 Ja 0,919 765 HeT 1
4 0,423 274 Ja 0,643 514 Ja 1
5 0,917 776 HeT 0,539 349 Ja 1
6 0,994 043 HeT 0,972 506 HeT 0
7 0,082 574 Ja 0,950 241 HeT 1
8 0,661 418 Ja 0,919 868 HeT 1
9 0,213 376 Ja 0,367 555 Ja 1
10 0,565 657 Ja 0,119 215 Ja 1
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[na kaxgoro anemMeHTa reHepaTop cryyaiHbix Yucen opMupyeT nceBAoChyYaiHoe 4vucno U3 uHTepsana ot 0
o 1, KOTOpOe COMOCTaBNAT C BEPOATHOCTbIO 6e30TKa3HOW paboThl aneMeHTa, 3aTeM onpefensoT padoTtocnocob-
HocTb cucTeMsl. [pu 10 noBTOpeHUAx npoueaypbl pesynsrat 0,9, ckopee Bcero, He ByaeT AOCTUrHYT. OBbIYHO BbIUKUCHE-
HUS NMPOAOIXAKT A0 AOCTUXEHUSA Tpebyemoro ypoBHSA ToMHOCTU. B gaHHOM npumepe 3HayeHune 0,9799 ansa BeposATHO-
cTn 6e30TKa3Hoi paboThbl cMCTEMEI JOCTUrHYTO nocne nposeaeHnsa 20000 ntepayuid.

MpuBeaeHHan Mofenb MOXeT ObiTb pacluMpeHa pasfnuyHelMKU cnocobamu, Hanpumep nyTem:

- U3MEHEHNUA MOAENN B3aUMOAEWCTBUA SNIEMEHTOB B CMCTeMe (Hanpumep, BTOPOW afieMeHT HaxoguTcs B pe3epse
¥ BBOAWTCA B 3KCMyaTauuto cpasy nocre oTkasa NepBoro afeMeHTa);

- 3aMeHbl PUKCUPOBAHHON BEPOATHOCTU Be30TKasHOW paboThl Ha NepemMeHHyro (HanpuMep, NoAYMHSAIOLYOCS
TpeyrofibHOMY pacrnpefeneHunio), Korga BeposaTHOCTbL 6e30TKa3HoW paboThbl He MOXET ObiTb TOMHO OMNpeAeneHa;

- UCNONb30BaHUA NapamMeTpa NoToKa UKW MHTEHCUBHOCTW OTKa30B B COMETaHWUM C reHepaTopoM CryYalHbIX Yncen
ANA reHepauun HapaboToK Ha OTkas MMM [0 OTKasa (3KCMOHeHUMarnbHoe pacnpefeneHune, pacnpegeneHue Beibynna
Unu gpyroe pacnpejerneHve) U BpeMeHW BOCCTAHOBINEHUS.

MeTop MoHTe-Kaprno MoxXeT 6biTb NPUMEHEH AN OLEHKN HeonpeeneHHoCT PMHaHCOBBLIX MPOrHO30B, pe3yrbra-
TOB MHBECTULMOHHBLIX MPOEKTOB, NPU MPOrHO3WPOBaHWM CTOMMOCTU U rpaduka BeIMOIHEHUS NPOeKTa, HapyLlleHUA 6us-
Hec-npoLecca U 3aMeHbl NepcoHana.

JaHHbIA MeTod NPUMEHSIIOT B CUTyaLMsX, Korga pesyneraTel He MOryT ObiTb NOMyYeHbl aHanMTUYEeCKUMKU MeToAaMm
UMK cyLLecTBYeT BbiCOKas HeONpeAeNneHHOCTb BXOAHBLIX UMW BbIXOAHbLIX AaHHbIX.

B.25.5 BbixogHble AaHHble

BeIXoAHEIMU faHHBIMWU MOryT ObiTb 3HAYEHWUSA XapaKTepUCTUK, KaK Noka3aHo B BblLUENPUBEAEHHOM MpUMepe, Uim
pacnpefeneHne BepOATHOCTM MMM YacTOTbl OTKasa, UMK BbIXOLOM MOXET BblTb MAEHTUdUKALNA OCHOBHBIX YHKLMIA
MOAEnM, KOTOpble OKa3blBatOT OCHOBHOE BMUSHWE HA BbIXOAHbIE AaHHbIE.

MeToa MoHTe-Kapno o6bl4HO UCNONb3YIOT 4518 OLEHKN pacrpefernerunss BXOAHbIX UMW BbIXOAHbIX Pe3ynsTaTtoB Uim
XapaKTepuCTUK pacrnpefernerusi, B TOM Yucne AN OLEHKM:

- BEPOSATHOCTMW YCT@HOBMEHHbIX COCTOAHUN;

- 3HAYeHUiA BbIXOAHbIX BEMWYUH, ANSA KOTOPbIX YCTaHOBMEHE! rpaHuLbl, COOTBETCTBYIOWME HEKOTOPOMY YPOBHIO
[0Bepus, KOTOpble He JONMKHbI BbiTb HapyLUeHbI.

AHanus B3aMOCBA3M BXOAHbBIX U BEIXO4HBIX BENUYNH MOXET BbISBUTb OTHOCUTENbHOE 3HaYeHue dakTopos pabo-
Tbl CUCTEMBI U UAEHTUMLMPOBATL CNOCOBLI CHUXEHUA HEeONpeaeNeHHOCTH BbIXOLHbIX BENUYMH.

B.25.6 NpeumyLLecTBa U HeQOCTaTKU

Mpeumywecteamu metoga MoHTe-Kapno asnsoTcs cnegytowyue:

- MeTog MoxeT ObITb aganTupoBaH K NoboMy pacnpefeneHnio BXOAHbBIX AaHHbIX, BKIOYas aMnMpuyeckne pac-
npeaeneHns, NOCTPOEHHbIE Ha OCHOBe HabroAeHWA 3a COOTBETCTBYIOLLMMU CUCTEMAaMM.

- Mogenu oTHocuTeneHO NpPocThl A4NA paboTel M MOTyT BbITb NpU HEOBXOAMMOCTH paclUMpeHbI.

- MeTog no3sonseT y4yecTb ftobble BO3JEACTBUS WM B3aUMOCBHA3W, BKIOYAas Takue TOHKWE KaK YCroBHble
3aBMCUMOCTHU.

- Ans naerTudmrKaumm cunbHbIX U cnabblX BAWAHUA MOXET BblTb NPUMEHEH aHanW3 YyBCTBUTENBHOCTY.

- Mogenu aBnsATCA NOHATHLIMUM, @ B3aMMOCBSA3b MEXAY BXO4aMU U BbIXOf4aMn — Mpo3payHoil.

- MeTog gonyckaeT npuMeHeHne adPeKTUBHBIX MOAeNel uccrefoBaHNs MHOTOKOMMOHEHTHBLIX CUCTEM, TaknX Kak
ceTb leTpw.

- MeTog nosBonseT 4ocTudb TpebyeMon TOYHOCTU pe3ynsraTos.

- MNporpamMmHoe obecneyeHne meToga JOCTYMHO U OTHOCUTENbHO HEZOPOro.

HepocTaTkn MeToAa COCTOSAT B CIeAYIOLWEM:

- TOYHOCTb peLUeHWi 3aBUCUT OT KofM4yecTBa UTepaLii, KOTOpble MOrYT ObiTh BLINOMHEHbBI (STOT HEJOCTaTOK CTaHo-
BWTCS MeHee 3Ha4YMMbIM C yBenuyeHneM BbICTpogeicTBUA KOMNbIOTEpa).

- MeTop npegnonaraeT, YTO HeonpeAeneHHOCTb AaHHBIX MOXHO OMUCaTb U3BECTHLIM pacrnpeaeneHneM.

- bonblume 1 crnoxXHble Mogenu MOryT NPeACTaBATb TPYAHOCTM 415 CNELManucToB No MOSENMPOBaHUIO U 3aTPyA-
HATb BOBfIEYEHWE 3aWHTEPECOBaHHbLIX CTOPOH.

MeTog He MOXeT afeKkBaTHO MOLENMPOBaTb COOLITUS C OYEHb BLICOKOWA UMM OYeHb HU3KOW BEPOATHOCTHIO NOSB-
NeHWs, YTO orpaHuyYnBaeT ero NpUMEHeHWe Npu aHanuse pucka.

B.25.7 CcbinoyHble cTaHAapThbl

M3K 61649 KpuTtepuun cornacus, JoBepuUTenbHble UHTepBanbl U HWXHUE foBepuUTenbHble rpaHulbl Ans pacnpe-
LeneHus Beiibynna

Pykosogcteo MCO/MOK 98-3:2008 HeonpegeneHHOCTb MaMepeHusa. YacTb 3. PyKOBOACTBO MO BblpaXKeHWIO HeOo-
npegeneHHoCTU N3MepeHns

B.26 BailecoBckuin aHanus n Cetb baieca

B.26.1 Kpatkuit o63op

CospaHune bailecoBckoro aHanusa npunuceiBatoT npenogobHoMy Tomacy Baitecy. [Inst oLeHKu NONHOR BEPOATHO-
CTW OH Mpeanoxun obbeAWHUTL anpuopHbLIe AaHHble C anoCTEPUOPHLIMM.
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O6wuit Bua Teopemsl Baiteca:
P(A|B) ={P(A) P(BIA)}ZP(B |E)) P(E)),

rae P(X) — BepoATHOCTL coObITMA X;
P(X|Y) — BepoATHOCTb cOBLITUA X NPW YCIOBMU, YTO NPOM3OLLNO cobbiThe Y;
Ei — i-e cobbiTue.
B camoir npocToit hopme Teopemy Balleca MOXHO 3anucaThb:

P(AIB) = {P(A) P(BIA)}/P(B).

BaiiecoBckuiA aHanmn3 OTNIMYAETCA OT KINaCCUYECKOW CTAaTUCTUKU MPeAnornioXeHWEM, YTO NapameTpbl pacnpeje-
TNEHUNA FBNAOTCA HE MOCTOAHHBIMMW, @ CryYaiHblMU NepeMeHHbIMU. BeposATHoCTe Baiieca MOXHO Nerko NOHATb, ecnu
paccMaTpuBaTh €€ Kak CTeneHb yBEPEHHOCTU B ONpPeAeIeHHOM COBBITUM B MPOTUBONMONOXKHOCTE KNacCU4YecKoMy NoAXo-
Zly, OCHOBaHHOMY Ha 0OBbEKTMBHLIX CBUAETENbLCTBaX. [1ockonbky nogxoq baiteca ocHoBaH Ha cybbLEKTMBHON UHTEpNpeTa-
LM BEPOSTHOCTH, TO OH MOXET ObITb NoreseH npu BbIbope peLleHns u paspaboTke ceTell balleca (Unn ceTeil joBepus).

CeTb Balileca npeactaBnseT coboii rpadmyeckyto Mofenb, NPeACTaBMNAIOLLYH0 NEPEMEHHbBIE U UX BEPOATHOCTHbIE
B3aumocBA3n. CeTb COCTOUT U3 y3N0B, NPeACTaBNALNX ClyYaiHble NEpEMEHHBIE, U CTPENOK, CBA3LIBAIOLLMX POAUTENb-
CKWiA y3en ¢ JOoYepHUM y3roM (pOoAUTENBCKUIA y3en — MepeMeHHas, KoTopas HemnocpeACTBEHHO BMUSET Ha APYryto
LLOYEPHIOID MEPEMEHHYIO).

B.26.2 O6nacTb NnpuMeHeHus

Teopun 1 ceTn Baileca LUMPOKO NMPUMEHSIOT MO MPUYUHE UX WHTYUTUBHOW MOHATHOCTU M Briarogapsa Hamu4uio
COOTBETCTBYHOLLEro nporpaMmmHoro obecneveHuns. Cetu Baleca NpUMEHSAIOT B pa3nuyHbIx obnacTax: MegULUHCKOW guar-
HOCTMKE, MOAENUPOBAHUN U300paXeHWA, reHeTUKe, pacrno3HaBaHUM pPeYn, 3KOHOMUKE, UCCNEOBaHUM KOCMOCa U B
COBPEMEHHbIX MOUCKOBLIX cucTeMax. OHM MOTyT HaxoAuTb NpUMeHeHWe B Ntoboii obnacTu, rae TpebyeTca ycTaHOBEHWE
HEN3BECTHbLIX NEePEMEHHBIX MOCPEACTBOM UCMONb30BaHUA CTPYKTYPHLIX CBA3el U pgaHHbIXx. CeTn Balieca MoryT GbITb
NPUMEHEHb! AN U3YYEeHUA NPUYUHHBLIX CBA3ER, yrnybneHua noHMMaHusa npobnemHoi obnacTtv U NPorHo3upoBaHuA
nocrefcTBuUiA BMeLLATENBLCTBA B CUCTEMY.

B.26.3 BxogHble AaHHble

BxoaHble aaHHble ana BallecoBckoro aHanuaa U ceTu balieca nogobHbl BXOAHBIM AaHHBIM ANA Mogenn MoHTe-
Kapno. Ina ceTtu balieca 0CHOBHBLIMU 3Tanamu SBMASAKTCA:

- onpefeneHne NepeMeHHLIX CUCTEMBI;

- onpefeneHue NPUYUHHLIX CBA3EH MEXAY NepeMeHHbBIMU;

- onpeferieHne YCNOBHLBIX W anpuopHLIX BEPOSTHOCTEN,

- pobaBneHne 0ObEKTUBHbLIX CBUAETENLCTB K CETHU;

- oGHOBIEHNEe AOBEPUTENBHBIX OLIEHOK;

- onpefeneHne anocTepPUOpPHLIX JOBEPUTENBHBIX OLEHOK.

B.26.4 NMpouecc BbINOMHEHUA MeToAa

Teopua Balleca MOXeT ObITb NMPUMeEHEHa pa3nuyHbIMKU cnocobamu. B gaHHOM npumepe paccMOTPEHO MOCTpoe-
Hue Tabnuubl balieca AnA npoBefeHU MEAULMHCKUX UCCefoBaHWIA NO ONpeAEneHnto Hannyus y nauueHTa 3abonesa-
HuA. o Ha4ana uccnegoBaHuin Npegnonaraercs, 4To Yy 99 % HaceneHus atoro 3aboneBaHns HeT, ¥y 1 % — 3aboneBaHue
ecTb (anpuopHas nHdopmauus). [locToBepHOCTL TECTa TaKoBa, YTO €CINU Y YeroBeka MMeeTcd 3aboneBaHne, To pe3yrb-
TaTkl TECTOB NONOXUTENbLHLI B 98 %. Ecnu y 4yenoBeka 3aboneBaHue OTCYTCTBYET, pe3yfbrarbl TecTa MOMOXWUTENbHbI
B 10 %. Hwxe npuBegeHa Tabnuua Baiteca.

Tabnuya B.5— Tabnuuya baiteca

MpuaHak AnpuopHas YcnoBHaa BepoATHOCTb I'Ipov|3Be,qu|/|§ AnocTepuopHas
BEPOSATHOCTb npaBuUNbHOCTN TecTa BEPOATHOCTEN BEPOSATHOCTb
EcTb 3abonesaHune 0,01 0,98 0,0098 0,0901
HeT 3aboneBaHus 0,99 0,10 0,0990 0,9099
Cymma 1 0,1088 1

MpumMeHas TeopeMy Balieca, nponssegeHne onpefensoT YMHOXEHWEM anpUOPHON BEPOATHOCTU Ha YCIOBHYHO
BEPOATHOCTb. ANOCTEPUOPHbIE BEPOATHOCTU ONPEeAenstoT gefleHNneM 3HaYeHUs OTAENbHOro NPOU3BEAEHUs Ha CyMMY
npousBefeHnid. PeaynbraTbl pacyeTa NMokas3biBaloT, YTO B OTHOLUEHUU MOMOXWUTENbHOrO pesynsraTa TecTa anpuopHoe
3HayveHune Bo3pocso ¢ 1 % go 9 %. Bonee Toro, Benuka BepoATHOCTL TOrO, UTO Jaxe MpU NOMOXWUTENbHOM pesyreraTte
TecTa Hanu4me 3aboneBaHUs ManoBepoATHO. AHanua ypaBHeHus (0,01 0,98)/((0,01x 0,98) + (0,99 x 0,1) nokasbiBaeT,
YTO MOSOXMTENbHBLIA pPe3yneraT NpWM OTCYTCTBUKM 3aboneBaHus BaXKeH A5 anoCTEPUOPHbLIX 3HaYEHUH.
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PaccmoTpum criefiyiolyio ceTb Baiieca:

D C

PucyHok B.11 — lNpumep cetn Baieca

B COOTBETCTBUM C YC/IOBHbIMW anpuopHbIMW BEPOATHOCTSIMM, ONpeAesieHHbIMU B HWXecneaylwux Taénuuax,
N 0603HaYeHMAMM Y — MNoNoxuTenbHoblli, a N — oTpuuaTenbHbllii, NOMOXWUTENbHbLIA pe3ynbTaT yKasbiBaeT Ha Hanuuune
3aboneBaHuA.

Tab6nuya B.6 — AnpuopHble BEpOSATHOCTU ANs y3noB A n B
PA=Y) P (A =N) P((B=Y) P (B =N)

0,9 01 0,6 0,4

Tab6nunya B.7— YcnoBHble BEpPOATHOCTKN, onpeaeneHHole gnsa y3na C c yanamm A n B

A B P(C=Y) P(C=N)
Y Y 05 05
\% N 0,9 01
N Y 0,2 0,8
N N 0,7 0,3

Tab6nunuya B.8 — YcnoBHble BEPOSATHOCTU, onpedeneHHole ans y3na D cysnamm A n C

A C P(D=Y) P(D=N)
Y Y 0,6 0,4
Y N 1,0 0,0
N Y 0,2 0,8
N N 0,6 0,4

[na onpegenexHns anoctepuopHoli BepoaTHocTn P(AID = N, C = Y) Heo6xoaumo npefBapuTenibHO BbIYUCIUTL
P(A, BID =N, C =Y).

Vcnonb3ys npaBuno bBaiieca, 3HavyeHne sBeposTHocTu P(DJA, C)P(C|A, B)P(A)P(B) Heobxoanmo onpefenntb no
dhopmyne, Kak nokasaHo Hwxe B Tabnuue, npu 3TOM B nocnefHei rpadpe ykasaHbl HOpMasiM30BaHHbIE BEPOATHOCTMH,
CyMMa KOTOpbIX paBHa 1, kak nokasaHo B npegbigyliem npumMepe.

Tabnuua B.9 — AnocTepuropHast BEpOSITHOCTb ANns y3noB A n B c yanamun D n C

A B P(D=Y) PD=N)
Y Y 0,4x0,5x0,9x0,6 = 0,110 0,4
Y N 0,4x0,9x0,9x0,4 = 0,130 0,48
N Y 0,8x0,2x0,1 x0,6 = 0,010 0,04
N N 0,8x0,7x0,1 x0,4 = 0,022 0,08
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Ans nonydenuns P(AID = N, C = Y) Bce 3Ha4yeHna B cyMMUpYIOT:

Tabnwunya B.10 — AnoctepropHad BEpOATHOCTb AnA yana A cyanamm Dun C

P(A=Y|D=N, C=Y) P(A=N|D=N, C=Y)

0,88 0,12

[MonyyeHHbIe pe3ynsTaThl NOKa3sblBatoT, YTO anpuopHas BeposaTHocTe P (A=N) ysenunuunacs ¢ 0,1 go 0,12 (anocte-
pUOpHbIE laHHbIE) U U3MEHEHUA ABNAIOTCA HE3HAYUTENbLHLIMK. C ApYyroi CTOPOHLI, 3Ha4YeHne BeposaTHocTh P(B=N|D=N,
C=Y) uamenurnocsk ¢ 0,4 go 0,56. 370 uameHeHune yxxe bonee cyLleCTBEHHO.

B.26.5 BbixogHble gaHHble

BallecoBcknil nogxoa MoxXeT BbITb MPUMEHEH B TOW e CTEeMNeHM, YTO W Knaccuyeckas CTaTUCTUKa, C NoyYeHnem
LUIMPOKOro gnanasoHa BbIXOLHbLIX AaHHbIX, HanpuMep NpW aHanuae AaHHbIX 475 NoNyYeHUst TOMEeYHbIX OLeHOK 1 JOoBepu-
TenbHbIX MHTepBanoB. CeTu balleca MCMonNb3yrOT AN NONYYEHUSA anocTePUOpPHBIX pacnpeaeneHuii. Mpaduyeckne npea-
CTaBleHWS BbIXOAHBIX AaHHbIX 0BecneynBatoT NPOCTOTY NOHUMaHUSA MOAENM, MPWU STOM AaHHble MOryT ObiTb f1erko name-
HeHbl AN MCCreA0BaHNUS KOPPEnAUUU U YyBCTBUTENBHOCTU NapaMeTpoB.

B.26.6 NpeumyLLecTBa U HeAOCTATKU

MpeumylecTBaMun MeToda ABNAOTCA CrieaytoLwue:

- Ona ucnonb3oBaHus MeToda [OCTATOMHO 3HaHWe anpuopHO WHopMaLmu.

- Jlornyeckun BbiBefEHHbIE YTBEPKAESHWSA Nerku AN NoHUMaHus.

- MpumeHeHne MeTofa ocHOBaHO Ha dopmyne bBalleca.

- MeTop npepocTtaBnseT coboi cnocob MCnonb3oBaHUs CyObeKTUBHBIX BEPOATHOCTHEIX OLIEHOK.

HepocTtaTkamu MeToAa ABNAIOTCA criegytoLyue:

- Onpegernerune Bcex B3anMOogencTBUIA B ceTax baleca ANs CNOXHBIX CUCTEM He Bcerga BbIMOHUMO.

- MMogxoa baileca TpebyeT 3HAHUA MHOXECTBA YCIOBHbLIX BEPOSATHOCTEH, KOTOpble 0ObI4HO NONyYaoT aKCNepTHBI-
MU MeToAamu. pUMeHeHWe NporpaMMHoro obecneyeHnss OCHOBAHO Ha 3KCMEPTHbIX OLEeHKaXx.

B.27 Kpueble FN

B.27.1 KpaTkuii o630p

Kpusble FN aBnstoTcsa cnocobom rpaduyeckoro NpeAcTaBieHns BEPOATHOCTU COBLITUIA, BbI3bliBaKOLWMX OMNpeje-
NeHHbIA ypoBeHb ONacHBIX BO3AEWCTBUIA ANA yCTAHOBIIEHHOW rpynnbl HaceneHus. Yalle Bcero 3T kKpuBble oTobpaxaroT
YacToTy 3aaHHOro KonuyecTsa XepTs.

KpuBble FN oTobpaxatoT HakonneHHyto YactoTy (F), npu koTopoi Ha N unu Gonee npeacraBUTenei HaceneHus
6yaeT okaszaHo Bo3gelicTBue. Bonblune 3HaveHUs N, KoTopble MOMYT BO3HMKHYTL C BbICOKOW YacToTol F, npegcraensior
3HaYMTENbHBIA UHTEPEC, NOCKOSbKY BEPOATHOCTL COBLITWUIA B 9TOM Crlydae Benuka.

B.27.2 O6nacTb npuMeHeHus

Kpusble FN aBngrotcsa cnocoboM npefcraBneHns pe3ynsraTtoB aHanuaa pucka. MHorve cobbiTusi UMERT BbICOKYHO
BEPOSATHOCTb PE3YSBTaToB C HU3KMMMW NOCNEACTBUSAMU U HU3KYHO BEPOSATHOCTL C BLICOKUMU nocnefcTeusaAMU. Kpusble FN
NO3BOSIAT OTPa3nUTb YPOBEHb PUCKa, KOTOPLIA NpeacTaBnaeT coboi MMHWIO, ONWUCLIBAIOLLYIO CKOpee HEeKOTOpLIA Anana-
30H, YeM OTAENbHYIO TOUKY, NPEACTaBNAOLLYI0 Napy 3Ha4eHWn BEPOATHOCTM W NOCNEACTBUA.

KpuBble FN MoryT 6biTb MCNONbL30BaHbl AMS CPaBHEHUS 3HAaYEHWIA pyucKa, HanpuMep, CpaBHEHWUSA NMPOrHO3NPyeMo-
ro pucka ¢ KputepusMu B Buge kpusoi FN unu ansa cpaBHEHUS NPOrHO3MPyeMoro pucka ¢ HakonmeHHbIMU JaHHbIMK 06
WHLMIAEHTAX UMK C KPUTEPUAMU MPUHATMSA peLUEHNs (Takke BbipaxkaeMbiMu B Buge kpmeoil FN). Kpueble FN moryT 6biTb
MCNomnb30BaHbl MPW NMPOEKTUPOBAHUW CUCTEM, MPOLIECCOB UMW AN YNpaBneHUs CyLLecTBYIOWMUMU CUCTEMaMM.

B.27.3 BxogHble gaHHble

BxoAHbIMW AaHHBIMW SBNAOTCA:

- COBOKYMHOCTW Map 3Ha4YeHWA BEPOSATHOCTW U NOCNEACTBUIA 3a onpeAesieHHbI nepnos BpeMeHU;

- BbIXOfHble JaHHble, MONyYeHHble B pesynbraTe KOMMYECTBEHHOro aHanusa pvcka, NpejocTaBnsaowmne Konuye-
CTBEHHbIE OL|eHKW BEPOSATHOCTM ANSA KOHKPETHBIX CryYailHbiX cOBbITUR;

- JaHHble HaKOMMEeHHbIX 3anuceid U KONMUYeCTBEHHON OLeHKWN pucka.

B.27.4 NMpouecc BbINONMHEHUA MeToAa

Ha ocHoBe UMeroWMXCA JaHHbIX CTPOAT rpaduk € ykasaHueM Mo ocu abcuuce yYncna xepTs (YyCTaHOBMEHHOro
YPOBHS OMacHbIX BO34EACTBUIN, HaNnpuMep CMEPTHOCTH), MO ocu opAuHaT — BeposATHocTU N unu BornbLuero KonuyecTsa
XepTB. Benegctere 6onblioro gnana3oHa 3Ha4eHUn Ha ocsAX 0BbIMHO NPUMEHSIOT norapumuydecknii MacluTab.

KpuBble FN MoryT 6bITe MOCTPOEHLI C UCMOMb30BaHNEM JaHHbIX hakTUYecKMX NoTepb B NPOLLNIOM UK BEIYUCIEHSI
M MOCTPOEHbl Ha OCHOBE OLIEHOK, MOSTyYeHHbIX METOAOM WMMUTaLWMOHHOro MOAenupoBaHus. McnonbayeMmble AaHHble U
cAenaHHble NpefnonoXeHnss MOryT 03HayaTb, YTO JaHHble ABYX TUMNOB Kpueol FN npeacTaBnstoT cobol pasnundHyto
MHpopMaLmMio U LOMmKHBl BbITb MCNOMNB30BaHbI OTAENBHO W ANA pasnuyHblX Leneil. TeopeTuyeckue Kpusble FN B ocHOB-
HOM NPUMEHSAIOT NPU NPOEKTUPOBAHWN CUCTEMbI, cTaTUCTUYeckne kpueble FN — mpu ynpaeneHun cylliecTBYHOWUMA
cucTemMaMu.
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MpuMeHeHWe AaHHbIX NOAXOAO0B MO OTAENBHOCTU MOXET NOTPeboBaTh 3HAaYMTENbHBIX 3aTpaT BPEMEHU, NOITOMY
06bl4HO MX 06bedMHAT. Ha 0CHOBE 3aMMUPWMYECKMX AaHHbLIX OTMeYaroT ToYKaMu Ha rpaduke W3BECTHOE KOMUYeCTBO
XepTB B U3BECTHbIX MPOUCLLECTBUAX/MHUWAEHTAX 3@ yKa3aHHbIA NPOMEXYTOK BPEMEHMW, U C NMOMOLLBIO KOMMYECTBEHHOMO
aHanvsa pucka JOMNOSTHAT rpaduk gpyrMMU TOYKaMKU NyTEM SKCTPanosnsuMu UM UHTepnonsauum.

Ecrnn HeobxogumMo uccnegoBaTb HECHACTHbIE CllyYan UMW aBapun C HU3KOW YacTOTON BOSHWKHOBEHUS UMW 3HA4U-
MbIMW NOCREACTBUAMU, TO ANSA HagNexallero aHanusa cregyeT paccMoTpeTb ANUTerNbHbIe NepUOALl BPEMEHU U focTa-
TOYHOE KONMUYECTBO AaHHbBIX. OTO MOMOraeT Takxe BblSBUTb COMHUTENbHbIE faHHbIe, eCri, Hanpumep, npousollejLuee
HavaneHoe cobbiTUe U3MEHUIOCh BO BPEMEHMU.

B.27.5 BbixogHble AaHHble

BeIXOAHEIMU faHHBIMKU ABMASETCA rpaduk, NpedcTaBNAOWUIA PUCK B JUana3oHe 3HAYeHUIA NOCNEeCTBUIA, KOTOPLIN
MOXHO CpaBHMBaTb C KPUTEPUAMU, COOTBETCTBYIOLLIMMI JaHHOW U3y4aeMoii rpymnne HaceneHs U KOHKPETHOMY YPOBHIO
yLepba.

B.27.6 NpeumyLLecTBa U HeQOCTaTKU

MpumMereHune kpuebix FN LenecoobpasHo ANns npefcraBneHns MHPOpMaLum o pUcke, KOTOPYHO MOryT NPUMEHSATb
PYKOBOACTBO W pa3paboTynk cuctembl, 4151 060CHOBaAHUSA NPUHATUSA PELLEHWA B OTHOLLEHUW YPOBHS pucka un 6eaonacHo-
CTU. MIX npuMeHeHune LienecoobpasHo A NpejcTaBneHns MHopMaLnm, Kak o YacToTe, Tak U 0 NocrnefcTeusax B yaob-
HOl AN BocnpusaTua opme.

BosmoxHo npumeHeHue kpueblx FN Ansa cpaBHeHWSA pucka B aHanorvyHbIX CUTyauusx npyu HamMuum 4ocTaTouHbIX
JaHHbIX. VX He crnefyeT MpUMEHATb ANA CPaBHEHWS PasfWYHbIX TUMOB PUCKOB C PasfWYHbIMU XapakTepucTUKkamu u
obcToATenbCTBaAMM.

HepocTaTok npumeHeHuns Kpubix FN 3akntodaeTcs B TOM, UTO OHU He NpefocTaBnsatoT MHdopMaLumm o juanasoHe
BO34EWCTBUIA UMK pe3ynsTaToB NPOUCLLECTBUIA, KPOME CBEAEHUIA O KONMYeCTBE UL, NoLBEpPriLNXCA Bo3geicTButo. Takke
HEBO3MOXHO YCTAHOBUTL passiMyHble cnocobbl pa3BUTUA COOLITUIA, KOTOPLIE MOMYT NPUBECTU K ONpefefieHHOMY YPOBHIO
ywepba. Kpusblie FN oToBpaxatoT KOHKpeTHLIA TUN nocnegcteuii, obbldHO — rubens niogeil. Kpusasa FN sBnseTtcs He
METOLOM OLEeHKM pUCKa, a METOLOM MNpeACTaBleHns pesynsraToB OLEHKU pucka.

KpuBble FN sBnstoTcA xopolwo paspaboTaHHbIM METOA0M MNpefCTaBlieHnss pe3ynsraToB OLUEHKU pucKa, ofHako
LA UX NOATOTOBKM MOXET noTpeboBaThbCH NpUBIiedeHne KBannpULMpoBaHHEIX aHanWTUKOB, @ NoNyYeHHble pe3ynsraThl
YacTo TPYAHbI 4NS MHTeprnpeTaLmn U OLEHKU pUcKa crnelnanucTami, He UMeloWMN COOTBETCTBYIOLEH KOMMETEHLUM.

B.28 NHaekcbl pucka

B.28.1 Kpatkuit o63op

WMHaeke pucka’) — aTo Mepa pucka, npefcTaBnsoLlas coboi KONMYECTBEHHYIO OLEHKY pucka, MonyueHHyo ¢
npuMeHeHWeM BanmnbHbIX OLEHOK Ha OCHOBe NOPSAAKOBLIX Lkan. MHAeKckl pucka NMPUMEHST ANa ynopsgodeHus 3Ha-
YeHW pucKka Ha OCHOBE CXOAHbIX KpUTepUeB TakuM obpasom, U4ToBbl UX MOXHO ObiNo cpaBHWBaTb. BanmnbHble OLEHKM
NPUMEHAOT K KaXXAOMY KOMMOHEHTY pucka, Hanpumep, XapakTepucTukam (MCTOYMHUKaM) 3arpsi3HEHWs, UanasoHy BO3-
MOXHbIX cNocoboB BO3AEWCTBUA B3pbiBa W €ro BMUSAHWSA Ha peLunneHToB.

MHaekcbl pucka ABAAKTCS NPUHLMNMANBHO Ka4yeCTBEHHBIM MOAXOLOM, NMPUMEHAEMbIM AN PaHXUPOBaHWUA W
CpaBHeHUs puckoB. Bo MHormMx cnyyasx, Korga npuMeHsieMasi Mogenb Ui cMcTeMa He4O0CTaTOMHO XOPOLLO U3y4eHa, unu
ee Hemnb3s JOMMKHBIM 00pa3oM npefdcTaBuTb, NPEANOYTUTENBHO NPUMEHEHUE KadeCTBEHHOro MogxoAa.

B.28.2 O6nacTb npuMeHeHus

MHpekcbl pucka NPUMEHAT ANA Knaccudukauum BUAOB pUCKa, CBA3AHHLIX C AeATeNbHOCTbIO, eClu cucTeMa
XopoLo usydeHa. OHW No3BONAIT 0O6bEeAUHUTL PAF HakTopoB, KOTOPLIE ONPefensloT YPoBeHb pUcka B eguHyo banse-
HYI0 OLieHKY YPOBHS p1cka.

MHpeKcbl pycka NPUMEHSIOT ANS MHOXECTBA PasfyHbIX BULOB pUcka, 0Obl4HO B Ka4eCTBE CPeACTBa pasrpaHuye-
HUS MpK KnaccudrKaLuum pucka B COOTBETCTBUM C €ro ypoBHeM. MIHAEKCHl pucka NPUMEHSAIOT ANSA ONpeferneHns B1ugos
pvcka, TpebyroLwnX farnbHellel JeTanbHON U, BO3ZMOXHO, KONIMYECTBEHHON OLIEHKM.

B.28.3 BxogHble AaHHble

BxofHble faHHble Nofny4yaroT no pesyfsrataMm aHanuaa cUcTeMbl WKW NoAPOo6HOro onucaHus obnactu npumMeHe-
HUS, YTO TpebyeT XOpoLUero NOHMMaHUsA BCeX UCTOMHUKOB pUCKa, BO3MOXHbBIX CNOCcOB0B peanu3aumu onacHelx cobbITuii
M nXx obbekToB BO3ZeWCcTBUA. [MpKU NOMyyYeHUW nokasateneil pucka MoryT OblTe JONOSHUTENBHO UCMOMb30BaHbLI Takue
MeTOAbI, KaK aHanu3 gepeBa HeUCNpaBHOCTEW, aHanua gepeBa coObITUIA U OOLWA aHann3 peLleHni.

MockonbKy BbIGOP MOPALKOBLIX LKA ABNSAETCS B ONpeferieHHON cTeneHn NpousBosbHbIM, TO AN5 NogTBepxie-
HUS JOCTOBEPHOCTW MHAEKCa pucka HeobXogMMO UMETb LOCTaTOMHO AaHHbIX.

B.28.4 Npouecc BbINOMHEHUA MeToAa

MepBbIM 3TanoM sBNAETCH U3yYeHUe M onucaHue cucTeMbl. 3aTeM onpefensaroT BannbHble OLEHKU ANSA Kaxgoro
KOMMOHEHTa TakuM obpasoM, 4Tobbl UX MOXHO BblNo 06beAUHUTL ANS MOMYYEHUSA KOMMIEKCHOro MHAeKca pucka.
Hanpumep, Npu pelleHnn SKONOrMYecknx 3agad npucsansatoT 6anfbHble OLeHKW UCTOYHMKaM, cnocobam 1 peuunmen-

D) MeToa nHaekcos pUCKa ABnAeTCcA cMellaHHBIM MeTOA0M OLEeHKN pUcCKa.
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Ty(am) BO34eiCTBMSA, YUUTbIBas, YTO B HEKOTOPLIX CrydasX MOXET OblTb HECKOMbKO cnocoboB U peLWnMeHToB BO3gei-
CTBUSA AN KaX0ro UCTOMHWKa pucka. OTAaenbHble 6annbHble OLeHKW 0ObeAUHAIOT B COOTBETCTBUM CO CXEMOW, KOTOpas
YYUTBIBAET (PU3NHECKYIO CYLLHOCTb CUCTEMBI. BaxHo, 4ToBbl BannbHble OLEHKW AN KaX[ o YacTi cucTemsl (MCTOYHUKOB,
cnocoboB W peuunueHToB) ObiMM BHYTPEHHE COrMacoBaHHbBIMKU W YYUTBIBANMU WX B3auMocBA3W. banmnbl mMoryT ObiThb
NPUCBOEHEl KOMMOHEHTaM pucka (Hanpumep, BEPOATHOCTU, BO3AEHCTBUIO, NMOCNEACTBUIO) UK YBEMNWYMBAIOLWUM PUCK
dakTopam.

Bannel MOXHO cknagbiBaTb, BblYWTaTb, YMHOXaTb W/WIM AENWTb B COOTBETCTBUM C MOAESBIO PUCKa BbICOKOro
ypoBHSA. CriefyeT yuuTbiBaTb KyMyNsaTUBHbIE 3dpeKTEl NOCpeACcTBOM JobaBneHns 6annos (HanpuMep, gobaeneHue ban-
NnoB pasnuyHbiM cnocobam peanusauun pucka). K nopagkoBeiM LiKanam abconoTHO HeNpUMeHWMBl MaTemaTuyeckue
dopMynbl. [o3TOMY, Nocne TOro Kak cuctema BannbHbIX OLUeHOK pa3paboTaHa, [OCTOBEPHOCTb MOZenu JormkHa ObiTb
nofTBepxAeHa NocpefCcTBOM €e MpOBEpKM Ha M3BECTHOW cucTeMe. [MonyveHwe nokasaTens pucKka ocyllecTBnseTcs
UTepaTUBHEIM METOAOM, U MOITOMY MOXET NoTpeboBaTbCH PacCMOTPEHWE HECKOSbKUX pasnUYHbIX cucTeM Ans obbe-
OWHeHWA BannoB nepej TeM, Kak AOCTOBEPHOCTb MOAENW MOXHO ByAeT cuutaTb NpUeMIemMon.

HeonpegeneHHOCTE MOXHO paccMaTpuWBaTb C MPUMEHEHWEM aHanusa YyBCTBUTENLHOCTU U BapbWpOBaHWEM
GannbHbIX OLEHOK, ANSA TOro YToBbl BLIACHUTbL, K KaKUM napaMeTpaM UMeeTcs Haubonbluasd YyBCTBUTENIbHOCTb.

B.28.5 BbixoaHble AaHHble

BeIXogHble faHHble — 3TO pAf Yncen (KOMMMEeKCHBIX MHAEKCOB), KOTOPbIe OTHOCATCH K KOHKPETHOMY UCTOYHMKY W
KOTOpble MOXHO CpaBHMBATL C MHAEKCAMW pUcKa, NOSyYeHHbIMW AN APYTUX UCTOMHUKOB TOW Xe CUCTEMbI, UMK KoTopble
MOryT 6blTb CMOAENUPOBaHbI.

B.28.6 NpeumyLuecTBa U HeAOCTATKU

HaHHbI MeTog MMeeT creayoLime npemmyLLecTsa:

- MHpekebl pucka LenecoobpasHo NPpUMeHSTb AN paHXUpOBaHUS PasfiNyHbIX PUCKOB.

- MHpekckl prcka No3BonsAloT 06befMHATE MHOXECTBO (DAKTOPOB, BIIUAIOLWMX Ha YPOBEHb pUcKa, B ef4UHYt0 Gannb-
HYIO OLieHKY YPOBHS p1ckKa.

MeTog nMeeT criefytoLime HegocTaTKu:

- Ecnn pocToBepHocTb npouecca (Mogenu) U UX BbIXOAHBLIX JaHHbLIX He nogTBepxieHa AOMxHbeIM obpasom, To
pesyneraTel MOTyT BbITb HEAOCTOBEPHBIMU. TOT (haKT, YTO BbIXOAHbIE AAHHbIE ABNSATCA YACIOBLIM BhIP@XEHUEM 3HaYe-
HUS pUcka, MOXeT ObiTb HEBEPHO UCTOMKOBAH U UCMONb30BaH, HanpuMep, Npu NocnegyoLleM aHanuae apdeKTUBHOCTH
3aTpart.

- Bo MHorux cny4asix, B KOTOPbIX NPUMEHSIOT UHAEKCHI pUCKa, OTCYTCTBYET OCHOBOMNoONaramLas Mogesb, No3Bos-
owasn onpeaennuTb SIMHEAHOCTb UM HENMHEHOCTb (Hanpumep, forapudMU4ecknii xapakrep) oTAenbHbIX 6annbHbIX
WKan akTopoB pucka UKW MHOW WX BWUA, a Takxe Mofefb oObeauHeHns akTopoB. B aTuUX cryyasx paHxuposaHue
ABNSAETCH W3HAYanbHO HEHaZeXHbIM, U MPOBEpPKa ero 40CTOBEPHOCTU B COOTBETCTBUU C DaKTUYECKUMMW JaHHBIMU OCO-
OeHHO BaXHa.

B.29 MaTpuua nocneactBuil U BeposiTHocTel

B.29.1 KpaTkuii o630p

MaTpuua nocneacTBUi U BEPOATHOCTEN ABMAETCA CPeACTBOM 0ObeANHEHUS Ka4eCTBEHHBIX UKW CMeLUaHHbIX oLie-
HOK MOCNeACcTBUiA U BEPOSATHOCTEW W MpUMEHAeTCH AN ONpeAeneHns UM paHXMpoBaHWSA YPOBHSA puUcka.

dopMart, CTPOKM 1 KONMOHKW MaTtpuLbl 3aBUCAT OT obnacTu NpuMeHeHWs, NpW 3TOM OYeHb BaXHO, 4Tobkl paspabo-
TaHHas MaTpuua cooTBETCTBOBalla paccMaTpuBaeMon cuTyaLuu.

B.29.2 O6nacTb NnpMMeHeHus

MaTpuuy nocrneAcTBUA U BEPOATHOCTEW MPUMEHSAIOT ANS PaHXUPOBaHUS PUCKOB, UX UCTOYHMKOB M Mep no obpa-
60TKe puCKa Ha OCHOBaHWUMW ypoBHSA pucka. MaTpuuy obblYHO NPUMEHSIIOT B Ka4ecTBe cpeAcTBa NpeABapUTENbHON OLeH-
K1, ecnu GbIno BbISBEHO HECKOMBKO BUAOB pUCKa, HanpuMep, ANs onpegeneHns Toro, kakol puck TpebyeT ganeHeiiwe-
ro unu Bonee nogpobHoro aHanusa, kako puck Heobxoaumo obpabaTeiBaTe B MepBYIO ovepedb, a KakoW creayeT
paccmaTpuBaTtb Ha Ooflee BbICOKOM YPOBHE MeHexMeHTa. [JaHHylo maTpuly Takke NpUMeHsoT gns otbopa BuAoB
pycKa, He TpebyroLuX fanbHeAWero paccMOTPEHNS, a Takke ANSA onpefeneHns NpMemMnemMocT U HenpuemnemMocTu
pucka (cM. 5.4) B COOTBETCTBMU C MaTpuLei.

MpuMeHeHWe MaTpuLbl NOCNEACTBUIA U BEpoATHOCTEW cnocobeTByeT obMeHy nHdopmalmein 06 obLiem Bocnpus-
TUW Ka4eCTBEHHbIX YPOBHEN pucka B opraHuaauun. Cnocob, KOTOpLIM YCTaHaBMBAKOT YPOBHU pUCKa, W NpaBuia NpuHs-
TUS peLUeHuUsi, OTHOCALUMECA K HEMY, AOMMKHbI COOTBETCTBOBATb OCOOEHHOCTSAM OpraHv3alun U ee geATenbHOCTHU.

dopMy MaTpuLbl NOCNEACTBUIA U BEPOATHOCTER NPUMEHAIT ANA aHanuaa kputuyHoctn B FMECA vnu ans ycra-
HOBIIEHUSI NPUOPWUTETOB NoOcre NpuMeHeHusa nccnegosaHus HAZOP. Ee Takke MOXHO NPUMEHATb B CUTyaLusXx, Korga
MMeeTCs HeJOoCTaTOMHO AaHHbIX AN NOAPOOHOro aHanusa, UNK B criydae, Korga cuTyauws He OnpaBAblBaeT 3aTpathbl
BPEMEHW U YCUNWIA Ha NpoBefeHNe KOMMYECTBEHHOrO aHanumsa.

B.29.3 BxogHble gaHHble

BxoAHbIMW AaHHBIMU K NpoLeccy ABNAKTCA LUKanbl NOCNeiCcTBUIA W BEpOATHOCTEW, YCTAHOBMEHHbIE B COOTBET-
CTBUK ¢ TpeboBaHuAMM nNoTpebutens, U mMaTpuua, KoTopas WX oObefuHSET.
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Wkana (Mnu wkansl) nNOCNeACTBMIA [0/KHA OXBaTblBaTb BeCb AManasoH TUMNOB MccnefyembiX MOCAefCTBUi
(Hanpumep, chrHaHcoBble NoTepu, 6€30NacHOCTb, OKpyXallas cpefa Wiv Apyrne napameTpbl B 3aBUCUMOCTU OT 06na-
CTU NPUMEHEHUA) N YYUTbIBATb BO3MOXHOCTb NOCAEACTBUA: OT MakCYMaslbHO BO3MOXHbIX [0 HauMeHee BEepOSATHbIX.
B kauyecTBe BbIGOPOYHOrO MpuMmMepa CM. pUCYHOK B.12.

PeITAH tDl/lHachosoe Bosspart . 3n0poBbe OkpyxaroLas PenyTaLus opraHmusaLym 3akoHogaten bHoe
BO3JEeNCTBME  WHBECTUUMIA 1 6e30MacHOCTb 1 coupanbHas cpegpbl npecnegosaxve
6 100vy. e. 300vy. e. - 6onbloe - HeobpaTuMblii - MeXayHapoaHblli - cyaebHoe
+ notepu uam + notepu KO/INYeCcTBO [0NTOCPOYHbI YPOH pe3oHaHC Ha npecnegosaHue c
noxoa WUAN JOXOL  XKepTs; ONS OKpyXatoLeit NPOTAXEHUN BO3MelleHneMm yuiepba
- 3HauuTesnbHblE cpenpbl; HECKO/TbKUX AHEN; B 50 y. e. + cTOMMOCTb
1 HeobpaTuMble - COLMasbHbIN LUOK, - COBOKYMHblE y6bITKOB;
nocneacTeua A1 BO3MOXHOCTb noTepun noAAepXKn - HakasaHwue,
10 yenoBek LIMPOKOMACLITABGHOTO ~ CO CTOPOHbI CBSi3aHHOE C NMweHnem
npoTtecta HaceneHus npuyacTHbIX CTOPOH,  cBO6OAbI ANA
noteps pykoBogacTBa
KanuTanoB/OXEHWU;  opraHusaumu;
- U3MEHeHue rnas - NPO/IOHTNPOBAHHbIN
AenapTameHToB © 3anpeT Ha AesATeNbHOCTb
rpaHuL, BAMAHUS CO CTOPOHbI BnacTei
5 10-99 y.e. + 30- 293y. e. - eANHNYHbIE - MPOJIOHTMPOBaHHOE - HauMOoHaNbHbIN - BO3MelleHne
+ noTepu unn + notepu XepTBbl; BO3AeiicTBNE Ha pesoHaHC Ha y6bITKOB B 10 y.e.;
noxon NN JoXon - HeKoTopble oKpyXaltolLyto cpeay; NPOTAXEHUN - npoBefeHne
HeobpaTumMble - NOBbILIEHHbIN HECKONbKWX AHel; paccnegoBaHus
nocneacTBus ANa wuHTepec kK npobneme - yacTuyHoe opraHamu Bnactu;
0 HOrO 1N CO CTOPOHbI couMyMa,  BO3AeicTBue Ha - BMeLlaTenbLCcTBo B
6onee yenoBek  TpebyoWWMiA penytauuio [eATenbHOCTb
3HaYMTENbHbIX MEP MO  NPUYACTHbIX CTOPOH,
ncnpasieHunto - noTeps NoAnepxKu
cuTyauum NpUYacTHbIX CTOPOH
n gononHute”
MHBECT»'
4 1-9y. e+ 3-29y.e. 06WMUPHbIE - 6onbLoe
notepu waum  noTepu wUnm
Aoxon noxr
3 100-900'
notepu un
noxon
10
PucyHok B.12 — lMpumep Tabnuubl KpuTepueB nocnefcTBuii
Lkana moxeT umeTb At060e KOMMYecTBO ToYek. Hambonee pacnpocTpaHeHbl LWkKanbl, umetwowme 3, 4 wm 5
TOYEK.

LLikana BEPOATHOCTN Takxe MOXeT UMeTb Nt6oe KomyecTBOo Touek. OnpefeneHuss BEpPOATHOCTM HeobXoaumo
BblGMpaTb HACTO/IbKO TOYHBIMW M OAHO3HAYHbIMW, HACKO/IbKO 3TO BO3MOXHO. Ecnn gna onpepgeneHvns pasnnyHbiX BepO-
ATHOCTEN NPUMEHSIIOTCA YMC/EHHbIE 3HAYEHUS, TO AO/MKHbI ObITb NpeacTaBfeHbl eanHuLbl usmMeperus. LLkana BeposiT-
HOCTU JOJ/DKHA OXBaTbiBaTb AMana3oH, COOTBETCTBYIOLLMIA NPOBOAVMOMY UCCAELOBAHUIO, C yYeTOM TOro, YTO camasi Hu3-
Kas BEpPOATHOCTb AO/KHA OblTb MpMemMnemMoin ona Hambonblero onpeaeneHHoro nocnefcTeusi, B NMPOTUBHOM criydae
BCIO [1eATeNIbHOCTb, CBA3aHHY0 C Haubo/blUMM MOCNEeACTBUEM, pacCMaTpuMBatloT Kak HefonycTumylo. B kavecTBe Bbl6O-
pOYHOro npuMmepa cM. puUcyHok B.13.

MaTpuua nocTpoeHa C ykasaHMem nNocnencTBuii NO OAHOW OCWU M BEPOATHOCTM NO Apyroid ocu. Ha pucyH-
ke B.14 nokasaHa 4acTb NPUMEPHON MaTpuubl CO LWKanoh M3 6 Toyek A8 NOCNeACTBMA W LWKaoin u3 5 Toyek gns
BEPOATHOCTH.
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PeliTUHr Kputepun

- ¢ 60N1bLIOI BEPOATHOCTLIO MPON3ONAET;
BepoaTHO .
- NPOM30NAET C NEPUOANYHOCTBIO «pa3 B HELENIO»

- MOXeT MPONCX0AUTb KPaTKOCPOUHO, HO C nepuct
Bo3moxHo .
- Npou3onaeT ¢ NepPUoOANYHOCTLIO «pas3 B

- MOXeT NPOU30NTH, TEOPETUYECKN
ManoBepoAaTHO

- 4acToTa

MOXeT NPOU30ONTN Cny4arH
Pepko - OXupaemas nepnoguyHoCT

- TONbKO NpounsoaeT

MOXeT NPOnN30NTU
HeBeposATHO

- npounsonge’

PucyHok B.13 — [lNpumep maTpuubl OLEHKN puUcKa

v i I I I I
i i I I I
v i I I I
i Il I I
\Y \Y Il I I
2 3 4 5 6

Knacc nocnencrewii

Knacc BEPOATHOCTU
> m O g m
» < < < <
<

PucyHok B.14 — Tlpumep mMatpulbl KpUTEPUEB BEPOATHOCTH

YpOBHW puCKa, YCTAHOB/IEHHbIE ANA AYeek Tabnuubl, 3aBUCAT OT ONpeAesIeHNA, NPUMEHAEMbIX 418 LKan BeposT-
HOCTU M nocneacTBuii. MaTpuua MoXeT OblTb NOCTPOEHA C NPEUMYLLECTBEHHbIM BAUSSHUEM MOCNEACTBUIA (Kak nokasaHo)
NN BEPOATHOCTU, WK OHA MOXET OblTb CUMMETPUYHOW, B 3aBUCUMOCTW OT C/lyyas NpUMEHeHWs. YPOBHU pucka MoryT
6bITb CBA3aHbl C MpaBuiaMn NPUHATUSA pelleHns Npy NOMOLLM, HanpuMmep, YPOBHS BHUMAaHWUA CO CTOPOHbI PYKOBOACTBA,
WKW WKanbl BpEMEHU, KOTOpoe TpebyeTcsa AN COOTBETCTBYHOLLEr0 pearmpoBaHus.

OLeHOoYHble LWKanbl U MaTtpuua MoryT 6biTb pa3paboTaHbl M Ha OCHOBE KOJIMYECTBEHHbIX LWkan. Hanpumep, no
OTHOLLEHUNI0 K HaEeXHOCTW LUKana BepOATHOCTM MOXET O0To6paxarb NPUGAMmKeHHOe 3HayeHWe UHTEHCUBHOCTW OTKa3oB,
a WwKana nocneacTBuii — 3atpatbl, Bbi3BaHHble OTKa30M, B AEHEXHbIX eAunHuLax.

MpuMeHeHne gaHHOro MeTofa TpebyeT Hanuus cneunasncToB COOTBETCTBYOLWEN KOMMNETEHTHOCTU (NpeanoyTu-
Te/IbHO — OMNbITHOW TPYNMbl) Y BCEX UMEILLMXCA AaHHbIX 415 060CHOBAHUA 3KCNEPTHBIX 3aKNOYEHN 0 NOCeACTBUAX U
BEPOATHOCTW.

B.29.4 Mpouecc BbINONHEHNUA MeToAa

[na paHXupoBaHWs PUCKOB MOJib30BaTeNb AO/MDKEH Npexae Bcero nogobpartb onucaHwe nocneacTBuil, koTopoe
Havny4ywum obpasom COOTBETCTBYET cuTyauuu, onpepennTb BEpPOATHOCTb, C KOTOPOM 3TW NocneacTBUS NPOU30nayT.
3atem onpefennTb C NOMOLLbID MaTpULbl YPOBEHb pUCKa.

MHorve onacHble co6bITUSA MOTYT UMETb AManasoH pesy/bTaToB C pas/IMYHbIMA COOTBETCTBYIOLLUMUN BEPOSATHOCTSA-
MW. He3HauuTesnbHble npobaeMbl 06bIYHO NPOUCXOAAT valle, YeM KatacTpodpuueckme cobbiTMA. [MO03TOMY MOXHO paH-
XMpoBaTb YacTo nonyvyaemble pesynbTaTbl, Hanbosee cepbesHble WKW Apyrne coyeTaHWs BEPOSATHOCTU W NOCMeACTBUIA.
Bo MHoOrux cnyvasx Tpebyetcsa yaensaTb BHMMaHue Hauvbonee cepbe3HbIM BO3MOXHbIM pesynbTartam, MNOCKOJIbKY OHU
npeacTaBAsalT HaMbOoNbLUYI0 YITPO3Yy M ABNAIOTCA Hanbosiee 3HaunTeIbHbIMWU. B HEKOTOPLIX Criyvyasax He0b6Xo4MMO paHXu-
poBaTb Kak 06blYHble NPOo6seMbl, Tak U ManOBEPOATHbIE KaTacTpodbl Kak OTAeNbHble BUAbl pucka. Mpu aTom cnepyet
paccmartpuBatb BEPOATHOCTb, CBA3@HHYIO C BbIGPAHHbIM MOCNEACTBMEM, & HE BEPOSATHOCTb COOLITUA B LE/IOM.
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YpoBeHb pucka, onpefensemelii No Marpuue, MOXET OblTb CBA3aH C MPaBUIOM MPUHATUS PeLUeHWiA, Hanpumep,
0 HeobxoAMMOCTU npoBefeHnA obpaboTkn pucka.

B.29.5 BbixogHble AaHHble

BbIXOAHBEIMU A@HHBIMKU ABASAIOTCSA KINacc KaXKgoro onacHoro cobblTUs Win nepeydeHb onacHeIX cobbiTUiA ¢ ykasaHu-
€M YPOBHS 3Ha4YMMOCTH.

B.29.6 NpeumyLLecTBa U HeAOCTaTKU

MpeumyLecTBaMU MeToAa ABNAIOTCS:

- OTHOCUTeNbHas NpocToTa UCMOSb30BaHMS,

- obecrneyeHne ObICTPOro paHXMPOBaHWUSA pUcka No YPOBHAM 3HAYMMOCTM.

MeTog nmeeT criegytoLie HegocTaTKu:

- MaTtpuua gomxHa 6biTb paspaboTaHa Ans KOHKPETHBIX OBCTOATENLCTB, T. K. 3aTPYAHUTENBbHO COCTaBUTL YHUBEP-
canbHyIo MaTpuLy, KOTOPYIO OpraHv3alns MOXeT NPUMEHUTb B NI0BbIX 0BCTOATENLCTBAX.

- Kak npaeuno, Tpy4HO 04HO3HAYHO YCTaHOBUTL HeOBX0AMMEbIE LIKASbI.

- [pyMeHeHWe MaTpuLpl BECbMa CyOBbeKTUBHO U B 3HAYWUTESNbHON CTENEHN 3aBUCUT OT crleLnanncTa, BelMoSHA0-
LLIero oLeHKy.

- Puckun Henb3sa 06beAunHATD (T. €. HeMb3a YCTaHOBUTb, YTO ONpeAerieHHOe KOMMYECTBO HU3KMX PUCKOB UMW HU3KWIA
PUCK, BbISIBNEHHBIA OMNpeAerneHHOe KONUYECTBO pas, 3KBUBASIEHTHbI CPedHEMY PUCKY).

- ObbeaunHeHe NN cpaBHEHWE YPOBHEW pucka ANs pasnuyHbIX KaTeropuii NocneAcTBUA NpefcTaBNsaeT onpeje-
NeHHble TPYAHOCTK.

- Peaynerathl 3aBUCAT OT YPOBHSA AeTanun3alum aHanusa, T. €. YeM bornee nogpobHelil aHanus, Tem Gonblue cueHa-
pueB, KaXgblii N3 KOTOPbIX MMeeT Bornee HU3KYI BEPOATHOCTL. Bce 3TO NPMBOAUT K HEAOOLEHKe dhaKTUYeCKoro ypoBHSA
pvcka. Cnocob, KOTOPEIM FPYNMUPYIOT CLEHapUW NpW ONucaHun pucka, AomxeH BblTb efguHoobpasHelM 1 ObiTk onpege-
feH B Hayane uccrefoBaHus.

B.30 AHanus achcpeKTUBHOCTHU 3aTpaT (aHanus3 «3aTpar U Bbiroay)

B.30.1 Kpatkuii o63op

AHanus adPeKTUBHOCTM 3aTpaT UCMONL3YIOT AN OLEHKM pUCKa B CUTyaLym, Korga Heobxo4mMmo cpaBHUTE obLne
oXuaaeMble 3aTpaTtbl ¢ 06LWMMKU OXMZaeMblMU BeIrogamu (AOXo4amu U npenmMyllectsaMun) U BelbpaTh NydWHiA Mnu
Hanbornee BbLIrOAHLIM BapuaHT pelleHus. JaHHbld MeTod ABMNSAETCS HEesABHOW YacTbio MHOMMX CUCTEM OLIEHKU pucka.
AHanma MoxeT BbITb Ka4eCTBEHHbIM WIN KOMIMYECTBEHHBIM W codeTaTb B cebe KoNMYeCTBEHHbIE U KayeCTBEHHbIEe
arieMeHTbl. KonudecTBeHHbI aHanvs ahdeKTUBHOCTY 3aTpaT BKIoYaeT B cebsi Bce CyMMapHble 3aTpaThl U 40X0A4bl BCeX
NPUYaCTHBIX CTOPOH B JEHEXHOM BbIpaXeHWU, KOTopble MonagaroT B 0bnacTb NPUMEHeHUs aHanusa U npuBefeHsbl 3a
NepuoALl BPeMEHU, B KOTOPbIE HaKannWBarTcsa 3aTpaTthl M Aoxodbl. BXoAHbIMW AaHHBIMU ANA MPUHATAA peLueHWi
0 pUCKe ABMAETCA MnofyveHHas ducTtas npuBegeHHas ctommocTb (NPV). MNMonoxutensHoe 3HadeHne NPV oBblvHO 3Ha-
YWT, 4TO COBbITUE AOMKHO NPousonTU. OgHaKo B OTAENbHBIX CryyYasx AnsA oTpuuaTenbHOro pucka, ocobeHHOo BKIoYaro-
LLiero p1cK AN XKU3HW YernoBeKka UNu 3Ha4YMTeNbHEIA Bped OKpyXatolel cpefe, MoXeT bblTb NpuMereH npuHuyun ALARP
(cM. pucyHok B.15). 3TOT NpmMHUMN NO3BONAET pasfennTb PUCK HA TPU YPOBHA: YPOBEHb, BhILLE KOTOPOro oTpuULaTenbHLIR
PUCK HeAOMYCTUM U He AOSMKeH BbITb NPUHAT, MHaYe Kak B 9KCTpaopAWHapHbIX 06CTOATENbCTBAX; YPOBEHb, HUXE KOTOPO-
ro PUCK He3Ha4uTeneH n HeobxoAMMO NULLE NPOBOAUTE MOHUTOPUHI AN NOAAEPXKaHUA HU3KOTO PUCKa; U LieHTpanbHas
30Ha, e PUCK CrieflyeT YAEepXnUBaTb HACTONBLKO HU3KUM, HackofbKo peansHo Bo3MoxHO (ALARP). K 6onee Huskomy
YPOBHIO pUCKa MOXET ObiTb MPUMEHEH CTPOrMiA aHanma adpdeKTUBHOCTY 3aTpaT, O4HAKO eCrin 3HayYeHne pucka Bnmnsko Kk
HegonycTuMomy, npuHumMn ALARP npegnonaraet, 4To HeobxogMMo npoBecTn o6paboTKy pucka, ecnu 3aTpaTsl Ha obpa-
60TKY He ByAYT CyLLEeCTBEHHO NpeBbILaTh NONYyYEHHYIO BEIFO4Y.

B.30.2 O6nacTb npuMeHeHus

AHanus aHeKTUBHOCTU 3aTpaT MOXET ObiTb UCNOMb30BaH A4N15 Boibopa Mexay pasfnuyuHbiMU peLleHWUsMK, CBS-
3aHHBIMU C PUCKOM.

Hanpumep:

- B Ka4ecTBe BXOAHbIX AaHHbIX NPpKU peLlleHn 0 HeobXogMMOoCT 0BpaboTkn pucka;

- Npu aHanuae pasnuyHbix opm 0bpaboTku pucka 1 BeIBOpe Hauny4Llero BapuaHTa;

- npw BLIGOpe cnocoba AelCTBUA.

B.30.3 BxogHble AaHHble

BxogHble gaHHble BKNtoYatoT B ceba HdopMaLuio o 3aTpaTtax 1 Bbirogax 4151 COOTBETCTBYIOLMX NPUYACTHBIX CTO-
poH 1 06 oLeHKe HeonpeAeNeHHOCTW 3TUX 3aTpaT M Bbirod. HeobxogmMmo paccmaTpvBaTe MatepuarnbHble U HeMaTepu-
anbHble 3aTpaThl M BLIrogbl. 3aTpaThl OXBaTbIBAKOT M3PacX0foBaHHbIE pecypchl U MOTepU, CBA3AHHbLIE C MOSyYeHWeMm
oTpuLaTeNbHbIX PesynsraToB, BbIrOAbl OXBATLIBAIOT MOMOXUTENbHbIE Pe3ynbTaThl U COKOHOMIEHHbIE Pecypchl, CBA3aH-
Hble C BO3MOXHOCTBIO M3bexaTb oTpuLaTeNbHbIX Pe3yrbTaToB.

B.30.4 Npouecc BbINOMHEHUA MeToAa

B Hauvane npouecca MAeHTUUUMPYIOT NPUYaCcTHblIE CTOPOHbI, KOTOPbIE MOMYT MOHECTW 3aTpaTbl UKW MOMyYUTb
BbIrogbl. B nonHelii aHanus s ekTMBHOCTH 3aTpaT BKIOYAKT BCe MPUYACTHbLIE CTOPOHBI.

Hanee ngeHTMOULMPYIOT NpsSMble U KOCBEHHbIE BbIrOAbl U 3aTpaThbl BCEX COOTBETCTBYOLLMX NPUYACTHBIX CTOPOH,
CBAi3aHHbIX C 06MacTblo NPpUMeHeHUs aHanuaa. [psaMble BeIrogbl — 3TO BbIrogkl, NoflyYeHHble HENOCPe[CTBEHHO OT

62



FOCT P NCO/M3K 31010— 2011

Puck He MoOXeT ObITb

O6nactb onpasgaH kpome
HenprvemnemMoro prcka 9KCTPaOpANHAPHbIX
06CTOATENBLCTB

JonycTumsblii puck, ecnu
CHWXKEHMe NpakKTUYecKu
HEBO3MOXHO WM ec/n
CTOMMOCTb CHUKEHWS C/TULLKOM
HenponopLyoHanbHa
[OCTUraeMbIM NpevmyLLecTBam
ALARP unnn obnactb
[0nycTMMOro pucka.
(Puck ponyckatoT, ecnm

noslyyYeHbl
npenmyLLLecTsa)
LonycTuMbliA puck, ecnm
CTOMMOCTb CHIDKEHUSI pUCKa
NpeBbILIAET Noslyyaemble
npevmyLLecTsa oT ero
CHIDKEHWSI
O6nactb NpMemMsIEMOro Heobxoaymo
pucka. (OTcyTcTBYET obecneuymBartb, YTOObI
HeobXoAMMOCTb prck ocTaBascs
B NpoBeAeHUN AeTaslbHbIX Ha ;AHHOM YpPOBHe
paboT no AeMOHCTpaumn
ALARP)

HesHauuTe NbHbI prcK

PucyHok B.15 — KoHuenuuna ALARP

npeanpuHATLIX AelCTBUA. KocBeHHble (MM BCnoMoOraTesibHble) BbiroAbl HOCAT OObIYHO C/yYanHbIi XxapakTep, HO MOryT
oKasblBaTb CYLLECTBEHHOE BAUSIHWE Ha pelleHue 3agauyn. [prMepamMmn KOCBEHHbIX Bbirof, MOryT 6biTb MOBbILEHWE peny-
Tauuv, yaooBNeTBOPEHHOCTb NepcoHana M «ayleBHoe cnokoincTene». (Mx 4acto TPyAHO yYecTb Npu NPUHATAWN pPeELLEHWIA.)

MpsaAmble 3aTpaTbl — 3TO 3aTpaTtbl, HENOCPEACTBEHHO CBA3aHHbIe C NPeAnpPUHATHIMU AeAcTBUAMU. KOCBEHHblE
3aTpartbl — 3TO AOMOMHUTE IbHbIE, BCNOMOratesibHble W HeoKynaeMble 3aTpaTbl, TakMe Kak notepss peHTtabenbHoCTH,
noTepsi BPEMEHWN BbICLIEro PYKOBOACTBA OpraHusauum Wan oTBAEYEHWe KanuTana oT APYrnX WMHBeCTUMUMiA. MpumeHsas
aHann3 adpPeKTUBHOCTY 3aTpart K pelleHnssM O Heo6Xxo4MMOCTM 06paboTku pucka, HEO6XOAMMO TakXkKe yuuTbiBaTb 3aT-
patbl 1 BbIrOAbl, CBA3@aHHble C 06PAabOTKON M MPUHATMEM pUCKa.

Mpy KONUMYEeCTBEHHOM aHanun3e ahheKTUBHOCTA 3aTpaT nocae UAeHTU(UKaLMmM BCceX maTepuasnbHbIX U HeMaTepu-
asibHbIX 3aTpaTt M BbIrog, onpefensiT UX CTOMMOCTb B AEHEXHOM BblpaxeHun (BKN4Yas HemaTepuasnbHble 3aTtpaTtbl U
BbIroAbl). CyLLecTBYIOT pas/inyHble cTaHAapTHbIe MeToAbl pacyeTa Mx CTOMMOCTW, OCHOBAHHbIE Ha Takmx cnocobax pacuye-
Ta, Kak «r0TOBHOCTb 3an/aTuTb» W «MCNOMb30BaHWe 3aMmecTuteneli». Ecnu, kak 4acto cnyyvaeTtcs, 3aTpartbl NOHECeHbl 3a
KOPOTKUIA MPOMEXYTOK BpeMeHW (Hanpumep, rod), a Bbirogbl MOTYT 6bITb NOJyYeHbl B AO/ITOCPOYUHbIV NEpuoj BPeEMeHH,
TO 06bIYHO A1 OLEHKN N CPaBHEHWUS BbIrO[ HE06X0AMMO MPUBECTU UX K «eJMHOMY MOMEHTY BpemeHu». Bce 3atpatbl u
BbIroAbl NPeAcTaBNAT B BUAE MPUBEAEHHON CTOMMOCTU. [ANA HaxoxAeHua o6Llieli YMCTON MpuBEAEHHON CTOMMOCTU
(NPV) 06beaunHsAOT BCe 3aTpaTthl U BbIrogbl BCEX NMPUYACTHbIX CTOPOH. lMonoxutenbHoe 3HavyeHne NPV nogpasymeBaer,
4YTO AeicTBue BbIroAHO. [NA ueneil aHannsa Takke MOXHO MCMNO/b30BaTb OTHOLWEHMA 3aTpart K Boirogam (cm. B.30.5).

Ecnu cyuwiectByeT HeonpeAe/ieHHOCTb B YPOBHE 3aTpaTt WUaun BbIrof, TO OHW NO OTAENbHOCTW WM BMECTE MOryT ObiTb
COOTHECEeHbl C COOTBETCTBYHOLUMY VM BEPOATHOCTAMM.
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B kayecTBeHHOM aHanuae adeKTUBHOCTU 3aTpaT He MPEeANPUHUMAIOT MOMbITOK HAWTU CTOMMOCTb B JEHEXHOM
BbIpaXeHWU ANs HemaTepualnbHbIX 3aTpaT U Bbirod. BmecTo npuBegeHnsa ux K egMHOMY MOMEHTY BPEMEHU, MO3BOSISIO-
LeMy CyMMMPOBaTb 3aTpaThbl U BbIrO4bl, COOTHOLEHNE MEXAY 3aTpaTtaMu W Bblro4aMn paccMaTtpuBaloT Ka4eCTBEHHO.

AHanorn4yHelM MeTO40M ABMAETCHA aHanus peHTabensHocTU. OH NpeAnonaraeT yCTaHOBMEHWE TOYHO ONpeAeneH-
HbIX BbIFOA UMW PEe3ynsTaToB B AE€HEXHOM BblPaXXeHUW HECKOMBbKUMMW arnsTepHaTMBHBEIMKU cnocobamu. AHanua uccnegyer
TOMbKO 3aTpaTbl U HAMMEHee LOPOrocTosLMe NyTU JOCTWKEHUS BLIFOA.

B.30.5 BbixogHble gaHHble

BeIXoAHEIMU AaHHBEIMW aHanu3a apeKTUBHOCTM 3aTpaT ABnseTca MHdopMaunsa 06 0THOCUTENbHLIX 3aTpaTtax M
BbIroZax Npu pasfuyHbIX BapuaHTax peLueHnid unu geicTeBmii. BeixogHble gaHHbIe MOTYT ObiTb BbIPaXeHbl KONUYECTBEH-
HO B BMAE YuUCTOi NpusefdeHHol ctoumocTn (NPV), BHyTpeHHero koadduumeHTa peHTabensHoctn (IRR) unu B Buge
OTHOLLEHUS NPUBEAEHHON CTOMMOCTH BbIrof K MPUBELEHHOA CTOMMOCTM 3aTpar. Ka4ecTBeHHO BbIXOfHbIE daHHble 0bbly-
HO BblpaxatoT B dpopme Tabnuupbl, B KOTOPO/A CONOCTaBAAT pasfnyHble TUMbI 3aTpaT W BI04,

B.30.6 NpeumyLLecTBa U HeQOCTaTKU

MpeumyLlecTBa aHanusa apdpeKTUBHOCTU 3aTpaT:

- MeTog no3sonseT cpaBHWBaTL 3aTpaThl U BEIFOAbLl, UCMOMNB3YS efWHble METPUYECKME eduHULBI (8eHbMM).

- AHanua obecnevmBaeT NPO3PaYHOCTb MPUHATUS pPeLLeHMs.

- AHanus TpebyeT cbopa nogpobHOi NHpOPMaLN OTHOCUTENBHO BCEX BO3MOXHLIX acMeKToB NPUHUMaemMoro
pewweruns. MoxeT ObiTb NoneseH B NOBLILUEHUN OCBE4OMIIEHHOCTU U Npu oOMeHe 3HaHMsAMU o npobneme.

HegocTatkn meToga:

- KonmyecTBeHHbI aHanus 3atpaT W BbIrog MOXET AaBaTb CYLECTBEHHO pasfinyHble pesynsraTtbl B 3aBUCMMOCTU
OT METOLOB OMNpefeneHnss IKOHOMUYECKUX 3HAYEHUIA ANA HE3KOHOMUYECKUX BLIrOA.

- B HekoTopbIX cnyyasx TPYLHO onpefennTb 4eCTBUTENBHYIO CTaBKy AMCKOHTUPOBaHWA ByayLLUuX 3aTpaT U BeIrog,.

- Buirogbl Ans 60MbLUOR rpynnbl HaceNeHWs OLEHWUTb JOCTaTOMHO TPYAHO, OCOGEHHO eClu OHW CBSA3aHbl C NOSb30
ILns obuyecTBa.

- [pMMeHeHne QUCKOHTUPOBAHUSA CPEACTB, BhIFrOAa OT KOTOPLIX MOXET ObITb M3BfleHYeHa B AONTOCPOYHOW Nepcnek-
TUBE, OKa3blBaeT He3Ha4uTesNbHOEe BMMSAHME Ha pelleHWe B 3aBMCUMMOCTW OT BblIOpaHHOW CTaBKUM AUCKOHTMPOBaHUA.
MeTog He nogxoAuT Ans paccMOTPEHNUs pucka, 3aTparusaroLlero SyayLime noKoeHNs, eCrn yCTaHoBMNEHbl OYeHb HU3KMe
W HyneBble CTaBKU LUCKOHTA.

B.31 MynbTukpuTepuanbHbIil aHanus peLueHui

B.31.1 Kpatkuii o63op

Llenbto gaHHoro mMeTofa SIBNSETCH MCMOMb30BaHUE paHXUPOBaHWUS KPUTepueB A4S 06beKTUBHOW M NpO3paqHOM
OLIeHKM pasnWyHblX BapuaHToB pelleHWid. B KoHe4YHOM uTore HeobxoAanMo onpefennTb U paccTaBUTb MO NPeNoYTEeHM-
AM JOCTYMHbIE BapuaHTbl pelleHWid. AHanmn3a BkiovaeT B cebsA pa3paboTky MaTpuLbl BapUaHTOB U KpUTEPUEB, KOTOpbIE
cnegyeT paHXupoBaTb U 06beAUHUTL ANSA BbINOMHEHUs 0OLiel OLEeHKU KaxAoro BapuaHTa peLueHus.

B.31.2 O6nacTb npuMeHeHus

MeToa MCDA MoXeT ObITb UCNONb30oBaH ANS:

- CpaBHEHWS HEeCKOSNbKUX BapWaHTOB pelleHUs NpW NepBWYHOM aHanuse, B pesyfbrare KoToporo Heobxogumo
onpefennTb BO3MOXHble Hanboree nNpegnoyTUTENbHbIE U HECOOTBETCTBYIOLLWE BapuaHThbl peLleHUi;

- CpaBHEHMWS BapWaHTOB PeLUeHU A NPU HamM4yMn HECKONBbKMX, MHOMAA NPOTUBOPEYNBLIX KPUTEPUEB;

- BOCTMXKEHWNS KOMNPOMWUCCHOIO peLleHWs B CUTYaLWK, KOrga pasfnyHble npuyacTHble CTOPOHLI UMEIOT MpOTUBO-
peyunBble Lienn Un LEHHOCTM.

B.31.3 BxogHble AaHHble

BxogHbIMW AaHHEIMK ABNSeTcA Habop BapMaHTOB peLUeHWid 4na NpoBeAeHUs aHanvsa. KpuTepuu, oCHOBaHHbIe
Ha MOCTaBSIEHHbIX Liensax, MOryT ObiTb O4WHAKOBO NMPUMEHEHE! KO BCEM BapWaHTam pelueHWi, Ytobel guddepeHumpo-
BaTb WX Mexay coboi.

B.31.4 MNpouecc BbINOMHEHUA MeToAa

OBbluHO NpoLuecc BKoYaeT B cebsa BbIMOMIHEHWE PYMNMNONA KOMNETEHTHLIX CNeuManncToB, NPeAcTaBaaoWmX npum-
YacTHble CTOPOHbI, CrefyoLWmnX AeACTBUNA:

a) ycTaHoBneHus Uenu (ei);

b) onpegeneHus kayecTBeHHbBIX NPU3HAKOB (KPUTEPUEB, NMOKa3aTenel OLEHKN UiN Ka4eCTBEHHBIX XapaKTepucTuk
BbINOSHEH NS paboThl), COOTBETCTBYIOLMX KaX Ao Lenw;

C) CTPYKTYPUPOBaAHWUA Ka4eCTBEHHBIX NPU3HAKOB MO MepapXu4ecKkoMy MpUHLMMY;

d) paspaboTkm BapuaHTOB pelUeHWU, KOTOpble HeobXOAMMO OLEHUTb B COOTBETCTBUW C BbIGPaHHbIMU
KpuTepuamu;

e) onpefeneHns BaXXHOCTW KPUTEPUEB U Ha3HAYeHUs 45 KaXA0ro U3 HWX BecoBoro koadduumenTa;

f) oUueHkM ansTepHaTUBHbLIX BApUaHTOB PeLUEHWUI C YHETOM KPUTEPUEB, KOTOpasi MOXeT ObiTb MpeAcTaBneHa B Buge
MaTpuLpl 6anbHbIX OLEHOK;

g) 06beANHEHNA MHOXeCTBEHHbIX BarnbHbIX OLEHOK ANSA KaX4Ooro Ka4eCTBEHHOrO Mpu3Haka B 06befWHEHHYo
GanbHYo OLEHKY, YYUTHIBAIOLLYIO MHOXECTBO Ka4eCTBEHHbIX NPU3HAaKOB;

h) oLeHKM NonyyYeHHbIX pesynLTaToB.

CylLlecTBYOT pasnunyHble MeTofbl, B COOTBETCTBUU C KOTOPBIMU KaXXAOMY KPUTEPUIO MOXET ObiTb HasHaueH Beco-
BOW KO3DdULMEHT, U pasnuyHble crnocobbl 0ObefMHEHWA OLEHOK MO KpUTEpUsAM ANA KaX4Ooro BapuaHTa pelleHus
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B e4uHyto GanbHyto oueHKy. Hanpumep, oueHkM MoryT 6biTb 06bejMHEHbI B BUAE B3BELLIEHHOW CYMMbI MU B3BELLEHHOIO
NpOu3BEAEHNUSA C UCMONbL30BaAHWEM aHanusa uepapxuii 1 MeTofa ONpefeneHna BECOB U pPaHXUpOBaHWSA, OCHOBaHHOMO
Ha nonapHbIX cpaBHeHUAX. Bce aTM MeToabl NpefnonaratoT, YTO MPEUMYLLECTBO KaKoro-nMbo KpUTepust He 3aBUCUT OT
3Ha4eHUih Apyrux KpuTepueB. TaM, r4e STO NPeAnosioKeHWe He COOTBETCTBYET AENCTBUTENBHOCTU, MPUMEHSIOT Apyrue
MOJEenun.

MocKonbKy oLEeHKN UMerOT cybLeKTUBHBIA xapakTep, To Lenecoobpa3Ho NpoBeAeHNe aHanuaa YyBCTBUTENBHOCTU
NS yCTaHOBMNEHUS TO CTENEHU, O KOTOPOW BecoBble KO3 MULUMEHTEI U OLEHKWN BITMAIOT Ha obLyuii MOpsSAoK npegnoy-
TEHWIA cpeaun BapuaHToB.

B.31.5 BbixogHble AaHHble

BbIXOLHEIMW LaHHBIMU MEeToAa SABMAOTCA pe3ynkTaThl paHXWpOBaHWSA BapuaHTOB Mo yObiBaHWIO NpeAmnovTEHUA.
Ecnu B npouecce aHanusa Obina cocTaBneHa MaTpuLa, B KOTOPOA OCAMU SBMAIOTCA B3BELUEHHbIE KPUTEPUU U OLIEHKU
KaKoro BapvaHTa Mo KpUTepUAM, TO BapuaHTel, He COOTBETCTBYIOLLME 0COB0 3HAUUMBIM KPUTEPUAM, MOTYT ObITb UCKITIO-
YeHbl.

B.31.6 NpeumyLuecTBa U HeAOCTATKK

MpeunmMyLlecTBamMM MeTOAa ABNAOTCA CeayoLme:

- MeTop obecnevmBaeT NpoCTy CTPYKTYPY 3 PEKTUBHOTO NPUHATUS PELLEHWIA U NPeLCTaBNeHUs NPesnoNoXeHNN
1 BbIBOJ,0B.

- MeTog no3BondeT pellatb CroXHble Npobrnembl, peLleHne KOTOpbIX HEBO3MOXHO C MOMOLLbIO aHanu3a addek-
TWBHOCTW 3aTpar.

- MeToa no3BonseT payunoHanbHO MccrefoBaTe NpobnemMy Moucka onNTUMarbHOro peLUeHus.

- MeTog no3BonseT OCTUYb KOMMPOMMUCCA B CUTyaLuu, Korga npuyacTHble CTOPOHbI MMEIOT pasnuyHbIE LiENu u,
criefoBaTernbHO, KPUTEPUN.

HepocTaTkamu MeToAa ABMAKTCA CrefytoLme:

- MeTop noaBepXeH BNUAHUIO NPELB3ATOr0 U HEMOSHOMO BbiGopa KpUTEPMEB ANA NPUHATUS PELLEHUS.

- BOMbLWWHCTBO MHOrOKpUTEpUarbHbIX NPObrNemM He UMEIT OKOHYAaTENbHOr0 MMM OAHO3Ha4YHOrO PELUEHMUS.

- AfropuTMbI pacyeTa, Mo KOTOPLIM OMPEAENATCA BECOBEIE KO PULMEHTHI KPUTEPUEB M3 YCTAHOBIIEHHbLIX Npes-
MOYTEHWIA UM OOBLEAMHSAIOT pasfMYHbIe MHEHWUS, MOTYT CKPbIBaTb UEONOrMYECKyt0 OCHOBY MPUHATUSA peLUeHus.
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Mpunoxexnune JA
(cnpaBouHoe)

CBeaeHUs1 0 COOTBETCTBUMU CChINTOYHbIX MeXAYHaPOOHbIX CTAHOAPTOB,
VKa3aHHbIX B HOPMATUBHbIX CCbIJIKaxX HacToswWero craHgapTa,

CChINOYHbLIM HaUMOHaNLHLIM cTaHaapTam Poccuitickoit ®eaepauun

Tabnuuya A1

OBos3HavyeHUe U HauMeHoBaHue cooTBeTCTBYHOLEero

OBo3HaveHWe CChIFTIOYHOro CTeneHb
MexJyHapoAHoro ctaHgapTa cOOTBETCTBUA HalMoHarnbHoro ctaHaapTa
IDT FOCT P 51897—2011/PykoBogcteo MCO 73:2009 «MeHea-

PykosogctBo MCO 73:2009
XMEHT pucka. TepMUHBI U onpefeneHnsy

*

NCO/MBK 31000:2009 —

* COOTBETCTBYIOLWI HaLMOHanbHLIA cTaHgapT oTcyTCTBYET. [o ero yTBepXAEHWUs pEKOMEHAYETCS UCMONb3o-
BaTb MEpPEBOJ Ha PYCCKWiA A3LIK JaHHOro MexZJyHapoAHoro cTaHhapTa. MNepeBof JaHHOrO MEXJYHapoAHOro cTaH-
hapTa HaxoguTtcs B PefiepanbHOM UHOPMaLMOHHOM (hOoHAE TEXHUYECKUX PErfamMeHToB W CTaH4apToB.

M pmuMedYyaHUNe — B HaCTOHLLleVI Ta6n|/|qe McnonbL3oBaHoO crnepyrllee ycrioBHoe 0003HaueHne cTeneHun

COOTBETCTBUSA CTaHAAPTOB:
- IDT — ngeHTUYHble cTaHgapThl.
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MpunoxeHue Ob
(cnpaBouHoe)

CBeZieHUA 0 COOTBETCTBUU CChINTIOYHbIX MeXAyHapPOAHbIX CTaHAAPTOB,
yKa3aHHbIX B Ouonuorpadmum HacToswero craHgapra,
CCbINTOYHbIM HaLMOHaNbLHbIM cTaHaapTam Poccuiickon ®epepaumnmn

Tabnwuya Ob.1

O603HaYeHNe CChINTIOYHOTO
MexJyHapoAHoro ctaHgapTa

CTeneHb
coOTBETCTBUA

O6osHayeHUe U HauMeHoBaHue cooTBeTCTBYHOLEero
HauMoHanbHOro crtaHgapTa

M3K 61511

*

MO3K 61508-1:1998

IDT

FOCT P M3OK 61508-1—2007 «PyHkyuoHaneHasa 6esonac-
HOCTb CUCTEM 3MEKTPUYECKNX, SMEKTPOHHBIX, Nporpammupye-
MbIX 3NEKTPOHHBIX, CBA3aHHbIX ¢ 6esonacHocTblo. YacTb 1.
Ob6ume TpeboBaHUsy

MO3K 61508-2:2000

IDT

FOCT P MOK 61508-2—2007 «PyHKkuuoHaneHasa 6esonac-
HOCTb CUCTEM 3MEKTPUYECKNX, SMEKTPOHHBIX, Nporpammupye-
MbIX 3NEKTPOHHBIX, CBA3aHHbIX ¢ 6esonacHocTblo. YacTb 2.
TpeboBaHuA K cuctemMamy

MO3K 61508-3:1998

IDT

FOCT P MOK 61508-3—2007 «PyHKuuoHaneHasa 6esonac-
HOCTb CUCTEM 3MEKTPUYECKNX, SMEKTPOHHBIX, Nporpammupye-
MbIX 31EKTPOHHbIX, CBA3aHHbIX ¢ 6e3onacHocTbo. YacTk 3. Tpe-
6oBaHNA K NporpaMMHOMY obecrneveHuo»

MOK 61508-4:1998

IDT

FOCT P MOK 61508-4—2007 «PyHKuuoHaneHasa 6esonac-
HOCTb CUCTEM 3MEKTPUYECKNX, SMEKTPOHHBIX, Nporpammupye-
MbIX 31EKTPOHHbIX, CBA3aHHbIX ¢ 6e3onacHocTho. YacTb 4. Tep-
MWHbI W onpefeneHnsay

MO3K 61508-5:1998

IDT

FOCT P MOK 61508-5—2007 «PyHKuuoHaneHasa 6esonac-
HOCTb CUCTEM 3MEKTPUYECKMX, SMEKTPOHHBIX, Nporpammupye-
MbIX 3IEeKTPOHHbIX, CBA3aHHbIX ¢ 6e3onacHocTbio. YacTb 5. Pe-
KOMeHAauun no NpUMeHeHWo MeTOA0B onpefdenieHnss ypoB-
Hel monHoTel H6e3onacHoOCTUY

M3K 61508-6:2000

IDT

FOCT P MOK 61508-6—2007 «PyHkuuoHaneHasa 6esonac-
HOCTb CUCTEM 3MEKTPUYECKNX, SMEKTPOHHBIX, Nporpammupye-
MbIX 3MEeKTPOHHbIX, CBA3aHHbIX ¢ 6e3onacHocTbio. YacTb 6. Py-
koBofcTBO No npumeHeHuto MTOCT P MOK 61508-2—2007 u
FOCT P M3K 61508-3—2007»

MO3K 61508-7:2000

IDT

FOCT P MOK 61508-7—2007 «PyHKkuuoHaneHasa 6esonac-
HOCTb CUCTEM 3MEKTPUYECKNX, SMEKTPOHHBIX, Nporpammupye-
MbIX 3NEKTPOHHBIX, CBA3aHHbIX ¢ 6esonacHocTblo. YacTb 7.
MeTogbl 1 cpeacTBa»

MO3K 61882:2001

MOD

OCT P 51901.11—2006 (M3OK 61882:2001) «MeHeXMeHT
pucka. MlccnegosaHne onacHocTu U paGoTocnocoGHocTW. Mpu-
KnafjHoe pyKOBOACTBO»

NCO 22000:2005

[[OCT P NCO 22000—2007 «CuctemMbl MeHeaXMeHTa Oe-
30MacHOCTU NULLEBOI Npogykuun. TpeboBaHua K opraHu3aLm-
AM, Y4acTBYIOLMM B LiENU CO3JaHNs NMULLEBOWA NPOAYKLMNY
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OkoryaHue mabnuubi 6.1

OBo3HaveHWe CChIFTIOYHOro CTeneHb OBo03HavyeHWe U HauMeHoBaHWe cooTBeTCTBYHOLEero
MeXAyHapogHOro crtaHgapTa cooTBEeTCTBUA HauMoHanbHoOro ctaHgapTta
NCOMBK NEQ FOCT P 51898—2002 «AcnekTbl 6e3onacHocTu. NpaBu-
PykosoacTso 51:1990 Na BKIIOYMEHUA B CTaHZapThbI»
M3K 60300-3-11:2009 — *
MO3K 61649:1997 MOD MOCT P 50779.27—2007 (MOK 61649:1997) «Ctatuctu-

yeckne MeTofbl. KpuTepuii cornacusi U JoBEPUTENbHbIE WH-
TepBanbl AN pacnpegeneHus Beibynna»

M3K 61078:2006 MOD MOCT P 51901.14—2007 (M3K 61078:2008) «MeHegx-
MeHT pucka. CTPYKTYpHasa cxema HafgeXHoCcTW u Bynesbl Me-
TOAbLI»

M3K 61165:1995 MOD MOCT P 51901.15—2005 (M3K 61165:1995) «MeHegx-
MeHT pucka. MNpuMeHeHWe MapKOBCKUX METOAO0BY

MCO/M3K 15909 — *

(BCe yacTu)

M3K 60812:2006 MOD MOCT P 51901.12—2007 (M3K 60812:2008) «MeHegx-
MeHT pucka. MeToa aHanvaa BUAOB U NOCNELCTBUIA OTKA30B»

M3K 61025:2006 NEQ [OCT P 27.302—2009 «HapexHocTb B TexHUKe. AHanu3
fepeBa HeucnpaBHOCTEW»

NCO/MOBK Guide 98-3:2008 IDT [OCT P 54500.3—2011 «HeonpeaeneHHOCTb U3MEPEHUS.
YacTb 3. PyKkoBOACTBO MO BblpaXeHWo HeonpeAeneHHoCTU
M3MepeHus»

* COOTBETCTBYHOLLMIA HALMOHarNbHbLIA cTaHgapT oTcyTcTByeT. [lo ero yTBepKAEHWUs pEKOMEHAYETCS UCMOrb3o-
BaTb MEPEBOJ Ha PYCCKUiA A3bIK AaHHOrO MeXAyHapOLHOro cTaHfapTa. [NepeBoj AaHHOrO MEeXAyHapogHOro CTaH-
hapTa Haxogutcs B PefepanbHOM UHOPMaLMOHHOM (hOoHAE TEXHUYECKUX PErfameHToB U CTaH4apToB.

MpuMeyaHMWe— B HacTosLWell Tabnuue UCNonNb3oBaHbl Criefytolwue ycroBHble 0603Ha4YeHUss CTenexHn
COOTBETCTBUSA CTAHAAPTOB!

- IDT — nageHTUYHble cTaHdapThl;

- MOD — moguduyupoBaHHble cTaHaapThl;

- NEQ — HeakBuBaneHTHble CTaHAapThl.
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Buonuorpadpusn

Functional safety — Safety instrumented systems for the process industry sector

(all parts), Functional safety of electrical/electronic/programmable electronic safety-related systems
Hazard and operability studies (HAZOP studies) — Application guide

Food safety management systems — Requirements for any organization in the food chain

Safety aspects — Guidelines for their inclusion in standards

Dependability management — Part 3-11: Application guide — Reliability centred maintenance
Weibull analysis

Analysis techniques for dependability — Reliability block diagram and Boolean methods
Application of Markov techniques

(all parts) Software and systems engineering — High-level Petri nets

Analysis techniques for system reliability — Procedure for failure mode and effects analysis (FMEA)
Fault tree analysis (FTA)

Uncertainty of measurement — Part 3. Guide to the expression of uncertainty in measurement
(GUM:1995)
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