FOCT P NICO/M3K 31010-2011 MeHemxmMeHT pucka. MeToabl OLeHKn pucka
lpumeHsiemcsi ¢ 01.12.2012
CrtpaHuua 1

rOCT P NCO/M3K 31010-2011
Npynna 965
HALUMOHAINBbHbIA CTAHOAPT POCCUACKOW ®EQEPALIUU
MeHeOXMeHT pucka
METOObl OLIEHKU PUCKA

Risk management. Risk assessment methods
OKC 13.180*

* [No gaHHbIM odmumanbHoro canta CtaHgapTuHdoOpM
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Mpeancnosue
Llenn n npuHumnel ctaHaapTusauum B Poccuinckon Pegepaumm yctaHoBneHsl PegepanbHbiM 3aKOHOM
oT 27 gekabps 2002 r. N 184-93 "O TexHM4YecKkom perynmpoeaHun”, a npaBuia NpMMEHEeHUs HauMoHarbHbIX
ctaHgaptoB Poccuiickon ®epepaunm - TOCT P 1.0-2004 "CrtaHgapTtusauusa B Poccuiickon ®epepauun.
OcHoBHble nonoxeHus"

CBeaeHuA o cTaHgapTe

1 MOOrOTOBJIEH ABTOHOMHOMN HeEKOMMeEpYecKon opraHusauuen "HayyHo-uccrnegoBaTenbCKun
LEHTP KOHTPONS M OuarHoCTUKM TexHudeckux cuctem” (AHO "HWL, KO") Ha ocHoBe cob6CTBEHHOrO
ayTEeHTMYHOrO nepeBoa Ha PYCCKUI SA3blK MeXAYHAPOAHOro CTaHA4apTa, yKasaHHOro B nyHkTe 4

2 BHECEH TexHu4yeckum komuTeToM no ctangaptmnsaumm TK 10 "MeHempkmeHT pucka”

3 YTBEPXXOEH W BBEAEH B JENCTBWE MNpukasom ®enepansHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuto n metponorum ot 1 gekabps 2011 r. N 680-ct

4 Hactoawwmin cTaHgapT WAEHTUYEH MexayHapogHoMy cTtaHgapTty WMCO/M3K  31010:2009*
"MeHemkmeHT pucka. Metoapbl oueHkun pucka" (ISO/IEC 31010:2009 "Risk management - Risk assessment
techniques").

* [JoCcTyn K MeXOyHapoaHbIM U 3apy0exHbIM OOKYyMEHTaM, YNOMSAHYTbIM 34eCb U Aanee no TEKCTY,
MOXHO MOnNy4YnTb nepenas Mo ccbinke Ha cauT http://shop.cntd.ru. - lNMpumevaHne wnsrotoButens 6Gasbl
[OaHHBbIX.

HavmeHOBaHMe HacTosILLEro cTaHgapTa M3MEHEHO OTHOCUTENbHO HaMMEHOBaHWS YKa3aHHOro
MeXxayHapoaHoro ctaHgapTa ansa npusefeHus B cootseTtctane ¢ FOCT P 1.5-2004 (nogpasgen 3.5).

Mpu npUMeHeHUM HaCTOsALLEro CcTaHgapTa PEeKOMEHAYeTCsl WCMOoMb30BaTb BMECTO CChINTOYHbIX
MeXOYHapPOLHbIX CTAHOAPTOB COOTBETCTBYHLIME UM HaUMOHamNbHblE CTAHAAPTbl, CBEAEHUS O KOTOPbIX
npuBegeHbl B 4ONONHUTENbBHBLIX NpunoxeHnsx JA n b

5 BBEJEH BINEPBbIE

UHgbopmayusi 06 usMeHeHusIX K HacmosiuweMy cmaHdapmy nybriukyemcsi 8 exe200Ho u3dasaemMom
UHhopMayuoHHOM ykasamersne "HayuoHarnbHble cmaHOapmbl", a mekcm Uu3MeHeHUl U MornpasoK - 8
exXemecsYHO u3dasaeMbiXx UHGOPMaUUOHHbIX yKazamensx "HauyuoHarnbHbie cmaHOapmebi”. B cnyyae
rnepecmompa (3amMeHbl) usu OmMeHbl Hacmoswe2o cmaHlapma coomeemcmsyruwee ygedomneHue 6ydem
ory6ruKkogaHo 8 exemecsiHHO uzdasaeMoM UHGopMaUUOHHOM ykazamerne "HayuoHarnbHbie cmaHdapmbl”.
Coomeemcmeyrouw,asi uHghopmayusi, yeedoMieHUe U MeKCMbl pa3mMeuw,atomcs makxe 8 UHGopMayUuoHHOU
cucmeme obwe2o Monb3o8aHus - Ha oghuyuarnbHoM catime @edeparibHO20 azeHmcmea o MexHU4EeCKoMY
peaynuposaHuio u Memposioauu 8 cemu MIHmepHem

BBepneHue
MpakTnyeckn Bce OpraHmMsauMm CTasikKMBalOTCA C HEOOXOOAMMOCTbIO OLIEHKM puUCKa ANsi CHMKEHMUS
KONM4ecTBa onacHbIX CODbLITUI N JOCTMXEHUSI MOCTaBMNEHHbIX LEenen.
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Llenn opranmsauum MoryT 3atparvBaTb pasfnu4yHble acnekTbl ee AesaTenbHOCTW: OT cTpaTerum go
BbIMyCKa KOHKPETHOW MpogyKuuu, pa3paboTkuM nMpoLeccoB M MpoekToB. Llenn moryT GbiTb onpedeneHsl B
coumanbHON, 3KONOTMYECKON, TEXHONOTMYECKON, KOMMEPYECKON, (PMHAHCOBOM U SKOHOMUYECKOM 0BnacTsx,
a Tawke B obractm penytaumuM opraHu3aumu, ee 6e30nMacHOCTM W CoUManbHOro, KynbTYPHOrO,
NONUTNYECKOro BO3OENCTBUSA Ha HaceneHme.

Bcen peatenbHOCTM opraHu3aLMuM COOTBETCTBYET pUCK. MeHeaXMEeHT pucka nomMoraet B MPUHSTMM
peLLUEeHUN B YCNOBUSIX HEOMpeaeneHHOCTM U BO3MOXHOCTM BO3HUKHOBEHUS COOLITUIA UNn 06CTOATENBLCTB
(MnaHoBbIX N HENpeaBUAEHHbIX), BO3AENCTBYOLWMX Ha AOCTMXEHME LieNel opraHn3aumm.

MeHeaXXMEHT prcKa BKINOYaET NPUMEHEHME NTOTMYECKNX N CUCTEMHBIX METOLOB AS1S:

- 06MeHa MHbopMaumel U KOHCyrbTaLuin B 06nacTu pucka;

- YCTaHOBMEHUs1 0bnacT NpUMEHeHUs Npu naeHTndmUKaLmmn, aHanmse, oueHke n obpaboTke pucka,
COOTBETCTBYHOLLErO NtoboM AeaTenbHOCTH, NpoLeccy, (YHKLMM UK NpoayKUnK;

- MOHMUTOPWHIra 1 aHanu3a pucka;

- perncTpauum Nosy4eHHbIX Pe3ynbTaToB M COCTaBMEHUSI OTYETHOCTH.

OueHka pucka SABMSIETCA 4YacTblo MpoLecca MeHemKMeHTa pucka W npeacTaenseTr cobow
CTPYKTYPMPOBAHHbINA MPOLIECC, B paMKax KOTOPOro MAEHTUULMPYIOT Crnocobbl 4OCTMXEHWS NOCTaBMEHHbIX
Lenen, NpoBoasAT aHanv3 NocrneacTBUMN U BEPOSITHOCTU BO3HWKHOBEHWSI OMacCHbIX COBLITUIA ANS NPUHSATUS
peLLeHns o0 HeobxoanmocTn 0bpaboTkM pucka.

OueHka PUCKa No3BONAET OTBETUTb Ha cneayllimne OCHOBHbIE BOMPOCHI:

Kakune coBbITUS MOTyT NPOU3ONTU M UX NpUYMHA (MAEHTUUKALUSA ONaCHbIX COOLITMR);

KaKoBbl NOCNeaCcTBUSt 3TUX CODLITUN;

KaKoBa BEPOATHOCTb X BOSHNKHOBEHUA;

Kakmne (*)aKTOpr MOryT COKpaTUTb He6J'IaFOI'IpI/IFITHbIe nocnencTeBuA unn yMeHblnUTb BEPOATHOCTb
BO3HUKHOBEHUNA ONaCHbIX cmyaumﬁ.

Kpome ToOro, oueHka pucka noMoraeT OTBETUTb Ha BOMPOC: SABMASETCA YyPOBEHb pUcCKa NpueMnemMbim,
unn Tpebyetca ero ganbHenwasa obpaboTka? HacToswmi cTaHAapT OCHOBAH Ha YCMEeLHO NPUMEHSEeMbIX
MeTOoAax OLEHKN pUCKa U HE COAEPXKUT HOBbIX, HeanpoBbMpOoBaHHbLIX MOHATUA U METOAOB.

HacTtoawumn CTaHOapT ABndAeTca ocHoBononaravwwmm CtTaHaoapTomM B obnactn MeHegXMeHTa pucka u
npegHasHa4yeH Aand I'Ipe,Cl,I'IpVIFlTVIVI Pa3fiN4HbIX OTpacne|7| NMPOMBbILLUITIEHHOCTN. HOpMaTMBHbIe OOKYMEHTHI,
coaepxawme mMetTodbl U KpUTeEpUn OLEHKM pUCKa ONA KOHKPETHbIX 0Tpacnel71, OOJDKHblI COOTBETCTBOBATb
Tpe6OBaHMﬂM HacTodllero craHgapra.

1 ObnacTtb NpUMeHeHus
Hactoswun ctanHgapt paspaboTtaH B gononHeHne k MCO 31000 n copoepXuT pekoMeHzauuu no
BbIGOPY M NPUMEHEHNIO METO0B OLIEHKM puUCKa.

OLLeHKa pucka, BbINOJIHEHHAaA B COOTBETCTBMM C HaACToAWMM CTaHOapToM, npuMeHumMma npu
BbINOJTHEHUN OPYIrKNX 3JyIEMEHTOB npolecca MeHeXMeHTa pucka.

B HacToswem CTaHgapTe npeactaBfieHbl MeTOdbl OUEeHKM pUCKa M AdaHbl CCbIIKM Ha gpyrue
MeXayHapodHble CTaHO4apTbl, B KOTOPbIX bonee ﬂOD,pO6HO onncaHo nNpuMeHeHme KOHKPEeTHbIX MeTod0oB
OLEHKKN puUcKa.

HacToswmin ctaHgapT He npedHasHadyeH ONA Lerneil OLeHKU COOTBETCTBUA W UCMONb3OBaHWUA B
kayecTBe 06si3aTesNbHbIX UM JOrOBOPHBLIX TPEGOBAHWIA.

CTaHOapT He COOEPXKWUT KOHKPETHbIX KpUTEpPUEB [OJ1si MPUHATUS pelleHus Mo aHanuay pucka u
yKasaHwii Mo NPYMEHEHUIO METOLOB aHanm3a p1cka B KOHKPETHOW CUTyaLuu.
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HacToAawuin ctaHgapT OomnyckaeT WUCMNonb3oBaHWe ApYrMx MeTOAOB OLIEHKUM pUcCKa C Yy4eToM WX
NPUMEHUMOCTU B KOHKPETHOW CUTYaLUN.

MpumeyaHue - Hactosiwmi ctaHgapT He cBsA3aH ¢ acnekramu 6es3onacHoctn. CtaHOapT siBnsieTcs
OCHOBOMoONarawLmM cTaHgapToMm B 06nactv MeHepKMeHTa pucka, nobble CCbINkM Ha 6e30nacHOCTb HOCAT
crnpaBoyYHbI xapakTtep. [pn BBegeHun B aencteme TpeboBaHuii 6e30nacHOCTM cnegyeT pykoBOACTBOBATLCA
nonoxexHunsmn Pykosoactesa MCO/M3K 51.

2 HopmaTtuBHbIe CCbISIKK
B HacToswem cTaHaapTe NCNONb30BaHbl HOPMATVBHBIE CChINIKM Ha creayoLme ctaHaapTbl™:

* Tabnuuy COOTBETCTBMS HaUMOHAmNbHbLIX CTaHOApTOB MEeXAYHapOAHbIM CM. MO CCbUIKe. -
MpumeyaHune narotoBuTens 6a3bl AaHHbIX.

PykosogctBo NCO 73:2009 MeHempxkmeHT pucka. Cnosapb. PykoBogsuive npuHUMnbl Ans
ncnonb3oBaHusa B ctaHgapTax (ISO Guide 73:2009, Risk management - Vocabulary - Guidelines for use in
standards)

NCO/M3K 31000:2009 MeHegxmeHT pucka. Obwue npuHumnel 1 pykosogcTso (ISO 31000:2009, Risk
management - Principles and guidelines)

3 TepMUHBLI 1 onpeeneHus
B HacTosieM cTtaHaapTe NpuMeHeHbl TePMUHBI 1 onpegenenus no Pykosoactsy MCO/M3K 73.

4 MNMoHATME OLEeHKMN pUCKa
4.1 Uenu n npenmyulectea
OCHOBHOW LenNbio OLIEHKN puUcKa SBNSIETCSA NpeAcTaBrneHne Ha OCHOBE OOBEKTMBHLIX CBMAETENbCTB
nHdopmaLumm, HeoBXo0AMMON ANA NPUHATUA OBOCHOBaHHOIO peLLeHnUst OTHOCMTENBbHO CnocoboB 0bpaboTku
puvcka.

OueHka pucka obecneymnBaer:

- MOHWMaHME noTeHUMarnbHbIX OMacHOCTEM W BO3OEWCTBUS WX MOCNEACTBUA Ha OOCTUMXKEHUE
YCTAHOBJIE€HHbIX uenen opraHusauunu;

- Nony4eHme uHgopmaLnm, He0BXOANMON OIS NPUHATUSA PELLEHUN;
- NOHUMaHWEe OMNacHOCTU N €€ NCTOYHUNKOB;

- Vlﬂ,eHTI/ICbVIKaLI,I/IPO KIo4YeBbIX (baKTODOB, (*)OpMVIpleIJJ,VIX PUCK, yA3BUMbIX MECT OpraHusadnm un ee
CUCTEM;

- BO3MOXHOCTb CpPaBHEHUSI PUCKa C PUCKOM anbTepHATUBHbLIX OpraHu3aLumii, TeXHOMNornii, MeToaos u
NpoLIecCcoB;

- 0bmMeH nHopMaumern o pucke n HeonpeaeneHHOCTAX;
- HdopMaL Mo, HeoBXoOUMYIO AN PaHXNPOBaHUS PUCKa;

- NpefoTBpalleHNe HOBbIX WHUMAEHTOB Ha OCHOBE WCCreAOBaHMSI MOCNEACTBMI MPOM3OLLenLwmX
WHLIMOEHTOB;

- BblGop cnocobos 0b6paboTku pucka;
- COOTBETCTBME NPaBOBbIM M 06s13aTeNbHbLIM TpeGoBaHUAM;

- nomnyvyeHve MWHGOPMaLUM, HeobGXOAMMONW Ans OGOCHOBAHHOIO PEeLIeHUss O MPUHATMU puUcka B
COOTBETCTBUW C YCTAHOBEHHLIMU KPUTEPUSIMU;

- OLIEHKY p1CKa Ha BCcex cTaausaX XU3HEHHOTO LiMKMa NpoayKLuu.
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4.2 OueHKa pycKa U CTPYKTypa MeHeJ)KMeHTa pucka

OueHka pwucka, yCTaHOBMEHHas B HAacTOsLWEeM CTaHgapTe, COOTBETCTBYET CTPYKTYpe W npoLeccy
MeHeXXMeHTa pucka, yctaHoBneHHsim MCO 31000.

CTpykTypa MeHeKMEeHTa pucka npedycMaTpvBaeT YCTaHOBMEHWE MONUTUMKKW, Mpoueaypbl W
OpraHM3auMOHHbIX MEPONPUATUA, HampaBfiEHHbIX Ha BHeApPeHMe MeHeOXMeHTa pucka BO BCEX
nogpasaeneHunsix opraHnsauumn.

OpraHusauusi OormkHa oduumanbHO  copMynvMpoBaTb MONMUTUKY M cTpaTerMio B obnacTu
MEHeKMEHTa pPUCKa, a TaKKe NPUMEHSITb COOTBETCTBYIOLLME METOAbLI OLEHKM pUCKa.

OTBETCTBEHHbIE 3a OLEHKY p1UCKa AOMKHbI 3HaTh:

- obnacTtb AesATenbHOCTU U Lenu opraHmsauuu;

- YPOBEHb MPUEMIIEMOrO pMUcKa 1 cnocobbl 06PaboTKM HENPUEMIIEMOrO PUCKA;

- CNocobbI MHTErpauumn NpoLLECCOB OLIEHKU pUCKa B NPOLECCHI MEHEIPKMEHTA OpraHn3aLmy;
- METOAbI OLIEHKM pUCKa 1 Cnocodbl NX MPUMEHEHUS B NPOLIECCE MEHE)KMEHTA PUCKa;

- CUCTeMy MOAOTYETHOCTW, pacnpeneneHnss OTBETCTBEHHOCTM U MOSTHOMOYMIA B 06NacTV OLEHKU
pvcKa;

- Tpebyemble N AOCTYNHbIE PECYpPChl ANA BbINOMHEHWS OLEHKM PUCKA;
- CNocobbl perncTpaumm 1 aHanmaa OLeHKM pucka.

4.3 OueHKa pucka v npouecc MeHegXXMeHTa p1ucka

4.3.1 O6wume nonoxeHus

OueHka pucka sIBNSIeTCA OCHOBHbLIM 3J1IEMEHTOM MNpouecca MeHemKMEHTa pUCcKa, BKITYaloLWero B
cootBeTcTBMM ¢ MCO 31000 cnepgyrowime anemMeHThbl:

- 06MeH MHGopMaLmen U KOHCYNbTaumu;

- ycTaHoBneHne obnactv NpMMeHeHUs MeHeQXXMeHTa puUcka;

- OLIEHKY pu1cKa (BKIoYas naeHTudmkaumio pucka, aHanms pyucka 1 CpaBHUTENbHYHO OLIEHKY pUCKa);
- 0bpaboTky pucka;

- MOHWUTOPWHT 1 aHanu3 pucka.

ABNAsACb OCHOBHbLIM 31IEMEHTOM npouecca MeHeaXMeHTa pPUCKa, AeATesIbHOCTb MO OLEeHKe pUucka
[OIMKHa ObITb MHTErpmnpoBaHa B Apyrne anemMeHTbl 3TOoro npouecca.

4.3.2 O6bmeH uHdbopmaLlmen n KOHCynbTauum

Pe3ynbTaTMBHOCTb OLEHKM pucka 3aBUCUT OT addekTuBHOCTM obmeHa wuHdopmaunen u
KOHCYNbTauMi € MPUYaCTHBIMN CTOPOHaMMU.

BoBrneveHne nNpnyacTHbIX CTOPOH B NPOLECC MeHeI)KMeHTa pUcka sABNsAeTCs NonesHbIM Nnpu:
- paspaboTke nnaHa obmMeHa MHGopMaLmeit;

- onpedeneHnn obnacTn NPUMeHeHNs MeHed)KMeHTa puUcka;

- U3y4YEeHWM 1 aHanM3e UHTEPECOB NMPUYACTHBLIX CTOPOH;

- COBMELLEHUN 1 rapMOHU3aLUK pasnuyHbiX obnacTei s3HaHui AN uaeHTUUKaLUmMm 1 aHanuaa pucka;
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- aHanuse pasnuyHbiX MHEHWUI B OLIEHKE PUCKa;

- obecneyeHUn cCOOTBETCTBYIOLLEN NaEeHTUMKALUN PUCKa;

- obecneyveHun ogobpeHns 1 nogaep>kkn nnaHa obpaboTkn pucka.

[MpryacTHble CTOPOHbI OOMXHbI cnocobcTBOBaTL OOMEHY MHOpMaUuen O npoLecce MeHegKMeHTa
pucka C ApYrMMU 3rieMeHTaMu MEHEXMEHTa, TakMMW Kak ynpaBreHue usMeHeHusimu, paspaboTtka u
ynpasreHue NporpaMM 1 NpOeKToB, a Takke (PMHAHCOBBI MEHEOKMEHT.

4.3.3 YcTaHOBNeHue ob6nactu NnpMMeHeHMA MeHeAKMeHTa p1UcKa

Mpu ycTaHOBNEHMM 06nacTu NPUMEHEHNS MEHe)KMEHTa pucKa OnpeaensioT OCHOBHbIE NapaMeTpbl
ynpaBneHusi, obnactb NPUMEHEHUSI N KpUTEPUM Mpouecca MeHegKMeHTa pucka. [py aTom JomkeH ObiTb
npoBefeH aHanu3 BHYTPEHHMX 1 BHELHUX NapaMeTpoB 06n1acTi NpUMEHEHNs, OTHOCALLMXCS K OpraHuM3aLmm

B LIEeJ10M, a TaKxe onpeaeneHa cneu,mcbwka oueHnBaemMoro pucka.

Mpn ycTtaHoBneHun obracTy NPUMEHEHUsI MEHEeMKMEHTa pucka [AOMkHbl ObiTb onpeaeneHbl U
COrnacoBaHbl Lienn OLIeHKN puUcKa, KpUTepun pyucka U nporpamma OLEHKW puUcka.

I'IpM yCTaHOBJ1EHUN obnactu NnpUMEeHeHNnAaA MeHe)KMEeHTa PUCKa B paMKax npouecca OLUEHKU pUCKa
onpenendarT BHELWHKOK U BHYTPEHHIOKO Cpealy opraHu3auuun, uenb AeATesIbHOCTU opraHu3auunn B obnactn
MeHeP)KMEeHTa pPUCKa, a TakKxke npoBoaAT KJ'IaCCI/I(*)VIKaLWIIO ONacHbIX COObLITUA.

a) YcTaHOBMNEHWe BHELLHe obnacTy NpUMEHEHWst BKIOYMaeT onpenerieHne BHELIHWMX YCMOBMWN, B
KOTOPbIX (OYHKLMOHMPYET OpraHnsauusi, B TOM Yucne:

- BHELWHIOIO Cpedy, CBA3aHHy C BedeHvem 6usHeca, couuvanbHOW WM 3KOMOrMYeckom cdepon
AeAaTenbHOCTW, NpaBoBbIMU U 0ba3aTenbHbIMU TPeboBaHMAMMN, KyNbTYPHBIMU (DaKTOpaMm, KOHKYpeHUUen,
d)VIHaHCOBbIM NOMNOXXEHNEM U NOMNNTUKOMN rocygapcrtea Ha MexgyHapoaHoM, HauuoHarbHOM, permoHaribHOM
WM MeCTHOM YPOBHE;

- KINYEeBbIE TEHAEHUUM Y MOTUBbI, BNUAIOLLME HA JOCTMXKEHWE Lienel opraHu3auuu;

- 3HA4YUMMOCTb BHELLHWX NMPUYACTHBLIX CTOPOH U UX BOCNPUSITUE purCKa.

b) YcTaHoBNeHWe BHYTpeHHel 06nacTi NpMMEHEHUs BKIOYAET onpeaeneHue:

- BO3MOXHOCTEWN OpraHmnsaumm ¢ TOUYKN 3peHNs pecypcoB u nHdopmMaumm B obnactum pucka;

- NHPOPMALIMOHHBIX NMOTOKOB Y MPOLECCOB NPUHATUSA peLLeHUN;

- BHYTPEHHWX NPUYACTHbIX CTOPOH;

- uenen n 3agay opraHusaumu, a Takke cTpatermin, Heo6XoanMbIX AN UX AOCTUKEHUS;

- BOCMpUSITUS OpraH13aunen pucka u ero 3Ha4MMocCTy1 AN opraHM3auuu;

- MONUTUKN 1 NPOLLECCOB OpraHn3auuu;

- CTaHOapTOB U NpUMeHAEeMbIX CpaBHUTEN1bHbIX Moaenen, NPUHATBLIX OpFaHMSGLLMeVI,

- CTPYKTypbl OpraHmsauumu (Hampumep, CuUCTeMbl yMpaBreHus, pacnpegeneHnsa QyHKkuMi un
OTBETCTBEHHOCTH).

C) YcTaHoBneHue Lenen B 06n1acTv MeHeaXMmeHTa pucka npegycmMmatpuBaeT:
- onpepgeneHve pacnpegeneHna 0bs13aHHOCTEN, OTBETCTBEHHOCTM M NOOOTYETHOCTH;

- onpegeneHve HeobXoAMMbIX OENCTBMIA B 06NacTM MeHeSKMEeHTa pucka C y4eTOM YCTaHOBMEHHbIX
OrpaHNYEHN N NCKITIOYEHUN;

- onpegeneHve pasvepa M obbema paccmaTpuBaemblx MpOeKTa, npouecca, QYHKUUMM  Wnn
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0eATenbHOCTM C Y4eTOM YCIOBUIA OrpaHNYEHUs MO BPEMEHN N MECTOMOSIOXEHMUIO;

- onpegerneHne B3aMMOCBSI3N paccMaTpUBAeMOro NpoekTa ¢ AesTENbHOCTBI0 U APYrMMK NPOEKTamu
opraHusaumu;

- onpepferneHve METOAOB OLIEHKW pUCKa;
- onpeaerneHve KpUTepues puUcka;
- onpeaernieHvie KpuTepres OLeHKM OEVCTBUI B 06riacTM MeHed)KMeHTa pucka;

- NaeHTMdUKaUMo 1 onpeaeneHne TpeboBaHUM K NPUHMMAEMbIM PELUEHUSM U NPeanpUHMMaeMbIM
JENCTBUAM;

- onpegeneHue, npu HeobGXOAMMOCTU MCCnegoBaHWA, LEenu 1 rnyObuHbl MCcnegoBaHWA, a Takke
TpebyeMbix AN 3TOro pecypcos.

d) OnpegeneHve kpuTepMEB pUcka BKITHOYAET B cebs yCTaHOBNEHME:

- Xapaktepa u Tuna nocrneacTBuiA peanm3auumn onacHblX COBbITUIA U CMOCODOB UX OLEHKN;
- METO0B OLEHKN BEPOATHOCTM ONACHOro cobbITUS;

- METOL0B YCTaHOBIMEHUSA YPOBHEN PUCKA;

- KPUTEPUEB NPUHATUSA PELLEHUI NPU HEOOX0AMMOCTM 06paboTKM pUCKa;

- KpMTEPUEB NPUEMMEMOCTU PUCKA;

- BO3MOXHOCTM OJHOBPEMEHHOIO BO3HUKHOBEHWS Pa3fWYHbIX BWAOB OMACHBLIX COBLITWIA 1
0COBEHHOCTV COOTBETCTBYIOLLETO pUCKa.

Mpu paspaboTke kKpUTEPUEB MOTYT ObITh UCMOMNB30BaHbI CAEAYOLINE UCTOYHUKM MHCpOpMaLNN:

- Uenu npouecca MeHeKMeHTa pucka;

- KPUTEPUK, YCTAHOBIMNEHHbIE B TPEOOBAHMSIX;

- 06LWMe NCTOYHMKN OaHHBbIX;

- O6LLENPUHATBLIE B MPOMBILLNEHHOCTU KpUTEPUN, Takue Kak ypoBeHb obLuen 6e30nacHoCTY;

- YPOBEHb puCKa OpraHu3auuu;

- MpaBoBble, 0bsi3aTenbHble N MHbIE TpeboBaHMsA AN 060pya0BaHNUS UMW BUOOB AEATENBHOCTY.

4.3.4 OueHKa pucka

OueHka pucka - npolecc, 00 beaANHALWNA NAEHTUDOUKALMIO, aHANU3 1 CPaBHUTENBHYIO OLEHKY pUCKa.

Puck moxeT ObITb OUEHEH AN BCEW OpraHus3auun, ee noapasferieHui, OTAeNbHbIX MPOEKTOB,
OEATEeNbHOCTU WM KOHKPETHOro onacHoro cobbitus. [Mo3TOMy B pasfnyHbIX CUTyauusaX MOryT ObiTb

NPpUMeHeHbI pa3finyHble MeTodbl OLIEHKN pUCKa.

OueHka pucka obecneymBaeT NOHUMAHME BO3MOXHbIX OMACHbIX COObLITUIA, UX NMPUYMH U NOCMEACTBUIA,
BEPOSATHOCTU UX BO3HUKHOBEHUS U NPUHATUE peLLEHNIA:

- 0 HE06X0AMMOCTY NpeanpUHMMaTL COOTBETCTBYIOLLNE OENCTBUS;
- 0 cnocobax MakcMMarnbHoOW peanun3auum Bcex BO3MOXHOCTEN CHIDKEHMS pUCKa;
- 0 HeobxoaumMocTn 06paboTKM PUCKa;

- 0 BbIGOpe Mexay pasfnMyHbIMU BUAAMM PUCKA;
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- 0 MPMOPUTETHOCTU AENCTBUI No 0b6paboTke pucka;

- 0 Bblibope cTpaTerum o6paboTKM pMCKa, NO3BOMSAIOLLEN CHU3UTL PUCK 4O MPUEMIIEMOrO YPOBHS.

4.3.5 ObpaboTka pucka

Mocne 3aBepLUeHMsT OLEHKM pUCKa MPUHUMAOT U BbINOMHSAOT O4HO MMM HECKONbKO pelueHui o6
06paboTKke pucka, MO3BOMSIOWMX WU3MEHUTb BEPOSITHOCTb BO3HUKHOBEHWUS OMACHOrO COOLITUS W/MNK ero
BO3EeNCTBME.

O6paboTka pucka 00blYHO SABMSIETCA aganTUBHBIM NPOLIECCOM MPOBEPKM PUCKa Ha ero NpuemrieMocTb
N COOTBETCTBME paHEe YCTaHOBMNEHHLIM KpUTEPUSIM AN onpeaeneHnss HeobxooumMocTu danbHenLen
00paboTkn pucka.

4.3.6 MOHMUTOPUHI 1 aHanu3

MOHWTOPUHr M aHanu3 pucka SBMAIOTCA COCTaBHOW YacTbio MpoLecca MeHemMKMEeHTa pucka.
PerynsipHoe npoBeeHMe MOHUTOPWHIA, aHann3a v ynpaBieHUsi PUCKOM HanpaBsreHbl Ha MPOBEPKY:

- AOCTOBEPHOCTU I'Ipe,El,I'IOﬂO)KeHVIﬂ O PUCKe;

- A0CTOBEPHOCTU npe,qnono>|<eHvu7|, Ha KOTOpbIX OCHOBaHa OUeHKa pWucCka, BKI4Yaa BHeELWHUE U
BHYTPEHHUE obnactu NPUMEHEHUA;

- AOCTVXXMMOCTM OXMAaeMblX pe3ynbTaTos;

- COOTBETCTBUS Pe3ynbTaToOB OLEHKN pucka PakTU4eCcKkon MHOpMaLun O puUcke;

- MPaBUITbHOCTN NMPUMEHEHNS METOAOB OLIEHKM PUCKa;

- 3pdheKTMBHOCTM 06paboTkun pucka.

Mpoueccbl MOHUTOPWMHIA WM aHanuM3a pucka AOSKHbI OblTb JOKYMEHTMPOBaHbI, a pe3ynbTaThl
MOHUTOPWHIa 1 aHanunsa p1cka 3adMKCMpoBaHbl B OTYETE.

5 MNpouecc oueHkn pucka

5.1 KpaTtknn o630p

Bnarogaps rnmybokomy wccnegoBaHWO pucKa OLEHKa pucka MnoMoraeT nuvuam, M[pUHUMAaKLWUM
peLleHnsl, 1 OTBETCTBEHHbIM CTOPOHaM BIUSATb Ha AOCTWMKEHWE MOCTaBMEHHbIX Lenen, a Takke Bbloupatb
agekBaTHble 1 adpeKkTMBHblE CpeacTBa ynpaeneHus puckoMm. OueHKa pucka SABnsieTCs OCHOBOW Ans
NPUHATKSA pelleHnin no obpaboTke pucka. BeixogHble AaHHbIE Npouecca OLEHKN pucka ABNATCA BXOAHbIMU
AaHHbIMW NPOLIECCOB MPUHATUSA PELLEHWI B OpraHn3aLuu.

OueHka pucka sBMAAETCA NPOLECCOM, OOBEAMHSIIOWMM MOAEHTUUKALUIO, aHanmM3 pucka u

CpaBHUTEITbHYKO OLLEeHKY pUCKa (CM. PUCYHOK 1). Cnocob peann3auunmn 3Toro npotlecca 3aBUCUT HE TOJTbKO OT
obnactu NnpuMeHeHna npouecca MeHep)KMeHTa pucka, HO TakXe N OT METOA0B OLIEHKN PUCKA.
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PucyHok 1 - BxogHble gaHHble npolecca obLuel oLeHKN pucka
Mpn npoBedeHMM OLEHKM puUcka MOXeT noTpeboBaTbCsl MPUMEHEHME MYNbTUAUCLUNIIMHAPHOIO
noaxona, Tak kak puCcK/M MOryT nonagaTth B LUMPOKUA AnanasoH NpUYnH 1 NOCNeaCcTBUN.

5.2 UpeHTudmkaumsa pucka

MﬂeHTMCbMKaHMﬂ pucka - 3TO npouecc onpeneneHna aneMeHToB pUcKa, COCTaBlIEHUA UX NepedHda U
ONMUCaHNA KaXxxaoro n3 arnemMeHToB puUcka.

LleJ'IbIO I/ID,eHTVICbVIKaLI,MM PUCKa ABINAETCA COCTaBJieHne nepeyvyHAa UCTOYHUKOB pUCKa " cobbiTun,
KOTOpbl€ MOTyT NOBJ/INATbL Ha OOCTUXKEHUe KaXkaon una YCTaHOBJIE€HHbIX uenen OopraHusauun unnun caenatb
BbIMOSIHEHNE 3TUX LeNerm HeBO3MOXHbIM. [locne VID,eHTM(bVIKaU,I/IVI PpUCKa opraHun3auuna OoJrkKHa
VlﬂeHTVId)I/ILI,VIPOBaTb CyuleCTBEeHHbIE ocobeHHoCTH NnpoeKTa, nepcoHarn, npouecchbl, CUCTeMbl U cpeacTea
ynpasleHu4.

Mpouecc noeHTnMkauumn pucka BkoyaeT B cebst MaeHTMduKaLmio NpuYnH M UCTOYHMKOB OMACHbIX
CcOoObITUN, cuTyauun, obCTOATENBLCTB UNN PUCKa, KOTOPblIE MOMyT OKa3aTb CyLleCTBEHHOE BO34ENCTBUE Ha
OOCTWXEHUe Lenen opraHnsauumn, U xapaktep 3TUX BO3AENCTBUN.

MeToabl MoeHTMdMKaLMN pucka MOryT BKIloYaTb B cebs:

- METObl OLEHKM pUcka Ha OCHOBE JOKYMEHTanbHbIX CBUAETENLCTB, NPYMEepaMmn KOTOpbIX SBNSIOTCH
aHanu3 KOHTPOSbHbIX JIMCTOB, aHann3 3KCNepUMEHTamnbHbIX AaHHbIX, a Takke [OaHHbIX W CoObITUNA,
nNpoun3oLleawmnx B NPOLLIOM;

- nogxod, B COOTBETCTBUM C KOTOPbLIM rpynna 3KCMepToB criedyeT YCTaHOBIIEHHOMY MpoLeccy
MAEHTMDMKALMN prcKa NOCPEACTBOM CTPYKTYPUMPOBAHHOIO MHOXECTBa NOACKA30K UM BOMPOCOB;

- UHOYKTUBHbIE MeToabl, Takne kak HAZOP.

[1ns NoBbIWEHNS TOYHOCTU U NOSHOTHI Mﬂ,eHTVICpMKaLLVIM pucka moryTt ObITb MCMNONb30BaHbI pas3nunyHblie
BCnomoratesibHble MeTOo4bl, HaNnpnmMmep MeTo MO3roBoro wrtypma n MetTog ,D,e]'lb(bl/l.

HesaBucumo ot (*)aKTW—IeCKM MCnonb3yeMbiX MeToa0oB npu M,El,eHTI/Id)MKaLl,I/IM PUCKa Ba>XHO y4UTbIBaTb
yenoBeyeckne n opraHmsauunoHHbIe (*)aKTopr. OTKNOHEHUSs, BbI3BaHHbIE BO3LEUCTBUEM YENOBEYECKUX Y
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OpraHu3auUMoHHbIX (haKTOPOB, a TakkKe onacHble CobbITUS, CBAA3aHHbIE C MHOPMALMOHHBIMU TEXHOSOTUSAMMY,
JOJTKHbI ObITb YYTEHbI B NpoLiecce naeHTUdmMKaumMm pucka.

5.3 AHanu3 pucka
5.3.1 O6wue nonoxeHuns

AHanua pucka BknoYaeT B cebs aHanu3 u uccrnegoBaHne mHdopmaumm o pucke. AHanm3 pucka
obecneunBaeT BxOOHble [AdaHHble Mpouecca obLllen OLEHKM pucka, nomMoraeT B MNPUHATUM peELLEHUN
OTHOCUTENbHO HEOOXoANMMOCTM 06paboTKM pUCKa, a Takke MOMOraeT BblOpaTb COOTBETCTBYHOLLME CTpaTeErnm
n meToabl 06paboTkK pucka.

AHanus pucka BKJIlOYAET aHanu3 BEpPOSiTHOCTM W MOCNeACTBMN WOEHTUMULMPOBAHHLIX OMACHbIX
cobbITUA C y4eTOM Hanmuuna U 3DMEKTUBHOCTM MPUMEHSIEMbIX CMNOCOGOB ynpaBneHus. [aHHble o
BEPOSITHOCTM COBLITUI 1 UX MOCIEeACTBUSX UCMONb3YIOT ANs ONpeaeNieHns YpoBHS pucka.

Tawke aHanu3 pucka BKMNOYAET aHanM3 MCTOYHUKOB OMacHbIX COObLITUMA, WX MNOMNOXUTENbHLIX WU
oTpyUaTenbHbIX MOCNEACTBUMA U BEPOATHOCTEN MNOABMEHUA 3TUX coBbiTMi. [pn 9TOM AOMKHbI ObiTh
naeHTudnLmMpoBaHbl hakTopbl, BNNSIOWME Ha BEPOATHOCTb COBbITMA M ero nocneacteus. Cobbitne moxet
UMETb MHOXECTBEHHbIE NOCNEACTBMS U MOXET BNUSATb Ha pasnuyHble uenu. Takke AoMKHbl ObiTb yYTEHb!
pe3ynbTatbl NPUMeHeHUs 1 3PEKTUBHOCTb CYLLECTBYIOLNX METOAOB ynpaBreHus. PasnuyHble metoapl
aHanusa pucka onucaHbl B NpuroxeHnn B. B CROXHbIX CUTyauusax MOXeT OblTb MPUMEHEHO HECKOMNbKO
MeTOoOB.

AHanns pucka obbIYHO BKIHOYAET OLIEHKY AMana3oHa BO3MOXHbLIX MOCNeACTBUIA COObITUS, cUTyauum
Unn obCcToATENBLCTB M COOTBETCTBYHOLUMX MM BEPOSITHOCTEN AN onpeaeneHunst ypoBHS pucka. OgHako B
HEKOTOPbIX Cry4yasx, Hanpumep, Koraa nMnoCneAcTBUS He3HauuMTelNbHbl UMM BEPOSATHOCTb COObITUS
Ypes3BblYaHO HU3Ka, ANSA MPUHATUSA pPELLUEHUA MOXET ObiTb AOCTAaTOYHO WUCCNEeaoBaHWMMA TOMbKO OAHOro
napameTtpa.

B HekoTOpbIX cnydasix nocrnefcTteme MOXeT ObiTb pe3ynbTaToM peanusaumm HECKOMbKUX COBbITUI
NN HemaeHTUMUUNPOBAHHOIO cobbITUs. B 3TOM cnyvae oueHky pucka HeobxogMMO COCpPedoTouUTb Ha
aHanm3e 3Ha4YMMOCTU M YA3BUMOCTM KOMMOHEHTOB uccregyeMon cucteMsl. [py aTom cnegyet onpegenutb
MeToabl 06paboTkM pyrcka, COOTBETCTBYHOLLME YPOBHU 3aLLUThLI U CTpaTeErnm BOCCTaHOBMNEHUS.

MeToabl, ucnonb3yemble NpyU aHanuse pucka, MoryT GbiTb Ka4eCTBEHHLIMW, KOMMYECTBEHHBIMU UK
cMeLlaHHbIMU. CTeneHb rmybuHbl U AeTanusauun aHanvaa 3aBUCUT OT KOHKPETHOW CUTyauuu, LOCTYNHOCTM
[OCTOBEPHbIX AaHHbIX M MOTpebHOCTel opraHu3aummn, CBSI3aHHbIX C MPUHATMEM pelleHunid. HekoTopble
MeToabl M CTeneHb AeTanu3auun aHanusa MoryT ObiTb YCTaHOBMEHbl B COOTBETCTBMM C NPaBOBbIMU U
ob6sa3aTenbHbIMK TpeboBaHUSAMM.

Mpn KayeCTBEHHOW OUEHKe pucka onpeaensaiT MoCnNeacTBUS, BEPOSATHOCTb M YPOBEHb puUCKa Mo
wkane "Bblcokun”, "cpegHnii" n " HU3KMRN"; OLeHKa NOCNeaCTBUN U BEPOATHOCTU MOXET ObITb 06beanHEHa;
CpaBHUTENbHYKD OLIEHKY YPOBHA pUCKa B 3TOM Ccriyyae npoBOAAT B COOTBETCTBMU C KayYeCTBEHHbIMU

KpUTEPUSIMMA.

B cmewaHHbIX MeTodax WMCMONb3YOT YMCIOBYIO LUKany OLEHKU MOCNEeACTBUNA, BEPOSATHOCTUM U WX
coveTaHWs AN onpedeneHus ypoBHA pucka Mo cooTBeTcTBywowen dopmyne. LWkanel MoryT 6biTb
NUHENHbIMK, fnorapupmMmyeckMMm unu MoryT ObiTb MOCTPOeHbl Mo ApyrMM npuHuunam. Wcnonb3yemble
chopMyrbl COOTBETCTBEHHO MOTYT ObITb Pa3NUYHBIMU.

Mpn KONMYECTBEHHOM aHanmM3e OLEHUBAKT NPAKTUYECKYH 3HAYMMOCTb U CTOMMOCTb MOCNEACTBUN, NX
BEPOSATHOCTU W MONy4YalT 3HAYEeHME YPOBHS pUCKaA B OMNpeneNieHHbIX eAMHMLAX, YCTaAHOBIIEHHbIX MNpwu
pa3paboTke 06nacTM MPUMEHEHUS MeHeMKMeHTa pucka. [MOnHbIA KONMMYECTBEHHbLIN aHanm3 He Bcerdga
MOXET ObITb BO3MOXEH WITM XXenaTerneH M3-3a HegoCTaTOYHON MHopmauun o6 aHann3npyemon cucteme,
BMAax OedATenbHOCTU opraHvsauuu, HefocTaTka AaHHbIX, BNWSHUSA 4YernoBedeckoro haktopa v T.n. vnu
NMOTOMY, YTO TaKoW aHanu3 He TpebyeTcs, unn Tpygo3aTpaThl HA KONMYECTBEHHbIA aHaNMU3 CrvLKOM BEMMUKW.
B Takom cnyyae paHXxMpoBaHWE PUCKOB BbICOKOKBaNMMULMPOBAHHBIMK CrieLmanuctaMmm MoxXeT ObiTb Gonee
3 PEKTMBHO.

Ecnu npumMeHeH Ka4yeCTBEHHbIA aHanu3 pucka, YeTkne o6bACHEHNS BCEX MUCTONb3yeMbIX TEPMUHOB U
MPVHLMMOB, NEXallux B OCHOBE KpUTEpPUEB, AOMKHbI ObiTh 3aperncTpmMpoBaHbl B BUA4E 3anUCen.

B cnyyae npuMeHeHnsa KonM4yecTBEHHOro aHanmsa Heo6XxoaMMO MOMHUTL, YTO YPOBHU BbIYUCIIEHHOIO
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pucka €BNAKOTCA TONbKO oueHkamu. Heobxogumo obecrnednTb COrnacoBaHHOCTb HeomnpeaeneHHocTeln
MONy4YeHHbIX OLEHOK C YPOBHEM TOYHOCTU U NPELN3UOHHOCTU UCMONb3YEMbIX METOAOB U AaHHbIX.

YPOBHU prcka AOMKHbI BbITb BblpaXKeHbl B COOTBETCTBYHOLLNX TEPMUHAX ANA KOHKPETHOro Buaa pucka
B Haubonee ynoGHom chopme. B HEKOTOpbIX Crnyyasx 3HAYeHUe pucka MOXEeT ObiTb BblpaXeHo B BuAe
pacnpegeneHns BeposaTHOCTEN AMana3oHa nocneacTsui.

5.3.2 OueHka MeTOAOB ynpaBneHus

ypOBeHb puUCKa 3aBUCUT OT adeKBaTHOCTUN U SC*JQ)GKTVIBHOCTVI NnpuUMEeHAEeMbIX METOAOB YyrnpaBJiEHUA.
[ns oueHkn meTogoB ynpasJiieHna puckom HeobXxoaMMO OTBETUTHL Ha crnegyrouwimne Bonpochobl:

- Kakne meTtoapl NPUMEHAIOT ANA CHMXXEeHUA KOHKPETHOIo pVICKa?

- [encTBUTENBHO NN NPUMEHEHNE 3TUX METOAOB MPUBOAUT Kk 06paboTke pucka, obecrneudmBatoLLein
OOCTWKEHWE NPUEMIIEMOrO YPOBHS pucka?

- [OenctBuTenbHO nnM 3TM METOAbI YNpaBrieHWs puUckoMm paboTalT, Kak 3annaHupoBaHO, U KX
3(PPEKTUBHOCTL NPU HEOOXOANMOCTM MOXKET OblTb NPOAEMOHCTPMpOBaHa?

OTBeTbl Ha 3TK BOMPOCbl MOXXHO MOJTY4UTb TOJIbKO MNMpPU Hallmd4nn yCTaHOBJIEHHbIX B OpraHun3auunn
AOOKyMeHTaunnm n npoueccos.

YpoBeHb 3(hEKTUBHOCTN KOHKPETHOrO MeToda YMpaBreHUs UM KOMOWHaLMM B3aUMOCBS3AHHbIX
METO[IOB MOXEeT ObiTb BblpaXeH B BWAE KayeCTBEHHOW, CMELUaHHOW WNW KONUYECTBEHHOW OLeHku. B
GONbLUMHCTBE CrNy4yaeB BbICOKYID TOYHOCTb TaKOW OLEHKM obGecneuntb odeHb TpyaHo. OpgHako
LenecoobpasHo NpMMeHeHWe Mep MOBbIWEHUsT YPOBHS 3EeKTUBHOCTU MeToda YrpaBneHUss pUCKOM, Ha
OCHOBE KOTOpbIX MOXHO caenatb BbiBOg O TOM, KakMe [elcTBus Heobxooumbl W Haubonee
npeanoyTUTENbHbI ONS YNyYLeHUss ynpaBneHust pUuckom unm obecnedeHunst pasnuyHbix BUAOB 06paboTku
pucka.

5.3.3 AHanu3 nocneacTBuUn

I'IpM aHanuse nocneacTsui onpenendarT Xapaktep n tmn BO34eNCTBMS, KOTOpOE MOXeT I'IpOVI30ﬁTVI
npn BO3HWKHOBEHUN KOHKPETHOro cobbiTus, cutyauum unn obcrosTenbctB. CoObITME MOXET oOKasaTb
HECKOSbKO BO34ENCTBUN pa3J'II/I‘-|HOl7I 3Ha4YMMOCTU, NOBMMATbL HA AOCTMXKEHNE HECKOSBbKUX Lienen u 3aTPOHYTb
MHTEpPECHbl NPUYaCTHbIX CTOPOH OpraHu3auunn. BoBneyeHHble npmnyacTtHble CTOPOHbI U TUNbI nocneacTeun,
KOTOpblE HeobxoaMMo npoaHanm3anpoBaTtb, onpenendarT npu  yCtaHOBJIIEHUU obnactn NnpUMeHeHnA
MeHeP)KMEeHTa pUucka.

AHanua nocneacTaeum MOXeT N3MEHATbLCA oT npocToro onuncaHnA pe3ynbTaTtoB no
0eTanm3npoBaHHOro KoJiM4eCcTBeHHOro MmoaenmposaHuna cutyauumu, npoueccoBs U aHanmsa yF|3BVIMOCTeI7I.

BospeictBus MoryT umeTb HebonbluMe MOCNEACTBUS, HO BLICOKYH) BEPOATHOCTb MOSIBNEHWS UK
3Ha4YMMble NOCNEACTBUS U HU3KYIO BEPOSITHOCTb MOSIBMEHUS, a Takke Mobon NpoMEXyTOYHbIA BapuaHT. B
HEKOTOPbIX CINy4Yasx YMeCTHO COCPeAOoTOUMTLCS Ha ONacHbIX COBLITUSIX C OYEHb OMNAaCHLIMW NOCNEACTBUSIMU,
MOCKONbKY MMEHHO 3TW CcOoObITUA BbI3bIBAOT Hambonbliee 6GecnokoicTBo. B Apyrnx cnyyasix BaxkHO
npoaHanuanpoBaTb OTAENbHO TMOCMEACTBUS C BbICOKOW W HU3KOW 3HAYMMOCTLIO AN OpraHu3auuu.
Hanpumep, 4acTto NoBTOpPSIOLLMECS, HE3HAYUTENbHbIE MO BO3AEWCTBUIO COOLITUS MOryT UMeTb Gornblune
COBOKYMHbIE MW AONTOCPOYHble nocneacTems. Kpome Toro, genctemsa no o6paboTke aTUX CUTyauMid pucka
3a4acTyto pa3nuyHbl, MO3TOMY KX MOMNE3HO MPOaHanNM3npPoBaTh OTAENBHO.

AHanus nocneacTBuii MOXeT BKMoYaThb B cebs criegytollee:

- y4yeT CyuleCTByrOWMX MEeTOAOB ynpaBrieHNA PUCKOM, HanpaBJieHHbIX Ha CHWXeHue nocneacTenn un
BCeX ConyTCTBYHOLUNX (baKTODOB, BIMNAOLWNX Ha NOCNenCcTBUA;

- UccrniegoBaHWe B3aMMOCBSI3W NOCNeACTBUIN onacHoro cobbiTms u YCTaHOBJIE€HHbIX uenem;

- pa3gernibHoe nsyyvyeHne otaarieHHbIX nocrneacTBuiA cobbITUS K npouncxogAawmnx B HaCTOALWLMIA MOMEHT
BpeMeHU, eClin OHU BKITHOYEHbI B obnacTtb NnpUMeHeHnA OLUEHKN PUCKA;

- paccMOTpeHuMe BTOPUYHbLIX MOCMEeACTBUA, TaKMX Kak MOCMeAcTBus, BO3OEUCTBYKOLWME Ha
B3anMocCBA3aHHbIE CUCTEMbI, BUObI AEATENTbHOCTH, oGopy,qosaHme nnn opraHn3auuto.
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5.3.4 AHanu3 u oueHKa BEPOATHOCTU

Onsi OUeHKN BEPOSTHOCTU OOLINHO MPUMEHSIIOT crieayowmne Tpyu obLmMX NOAXO4a, KOTopble MOryT
ObITb UCMONb30BaHbl KAK CAMOCTOATENbHO, Tak N COBMECTHO:

a) Vcnonb3oBaHWe COOTBETCTBYIOLLMX XPOHOMOMMYECKUX OaHHbIX AN naeHTudmkaumm cobbitus nnm
cuUTyauun, Npou3oLlewmnx B MPOLLNOM W [OMYCKaLWMX BO3MOXHOCTb SKCTPaMonsummM BEPOSITHOCTU KX
nosieneHusi B 6ygywem. Mcnonb3yemble faHHble OOMKHbI OTHOCUTLCS K paccMaTpyMBaeMbiM CUCTEMaM,
obopynoBaHWio, opraHusauusiM unu Buaam AesTenbHOCTU, a Takke K TpeboBaHusM AesiTenbHOCTU
opraHusaumun. Ecnv B COOTBETCTBUM C UMEHLLUMMUCS AAHHBIMM YacToTa MOSIBIIEHUsI COBLITUS OYEHb HU3KA,
TO BCE OLIEHKM BEPOSITHOCTM OyAyT MMEeTb BbICOKYH HEONpeaeneHHOCTb. OTO XapakTepHO ANsi CUTYauun,
BEPOSATHOCTb MOSIBMIEHMS KOTOPbIX OnmM3ka K Hymo, koraa nosiBneHve cobbiTvs, cuTyaumm unu
ob6cToATenbCTB B ByaAyLeM 0YeHb MarioBEPOSITHO.

b) Vicnonb3oBaHne AN OUEHKM BEPOATHOCTU METOAOB MPOrHO3MPOBAaHWS, TakUX Kak aHanu3 gepesa
owmnbok n aHanu3 gepesa cobbiTuin (CM. NpunoxeHune B). Ecnn xpoHonornyeckme aaHHble HeQOCTYMNHbI UK
HeJOCTOBEPHbl, TO AN OLEHKN BEPOSATHOCTM HeobxooMmo MPOBECTM aHanu3 CUCTEMbl, OESATEeNbHOCTH,
obopyaoBaHua MM opraHusaumMm M COOTBETCTBYIOLLMX OTKA30B UM paboTocnocobHbIX cocTosiHun. [ns
OLEHKN BEPOATHOCTM rMaBHOro cobbiTUSA YMCNoBbIE AaHHbIE Ans 060pyaoBaHWs, NepcoHana, opraHM3aumm u
CMCTeM, MONyYeHHble Ha OCHOBe JKchnyaTauum U u3 OnyGnMKOBaHHbIX WCTOYHUKOB AaHHbIX, creayet
ncrnonb3oBatb COBMECTHO. [Mpy NpMMeHeHMM MeTOAO0B MPOrHO3MPOBAHUSA BaXHO obecneyunTb MOMHOTY
aHanusa o6LLen NpuUYMHbI BO3SMOXHOCTW NOSBIIEHWS OTKa30B, BKIIOYAIOLWMX OTKa3bl PasfUYHbIX YacTen unm
KOMMOHEHTOB CUCTEMbI, BbI3BaHHblE OOHON MPUYMHOWN. [N OLEHKN BEPOSTHOCTU OTKa3oB 06OpyaoBaHWSA U
CcMCTeM, a TakkKe UX 3MEMEHTOB, BbI3BaHHbIX Mpoueccamy U3Hoca, NPUMEHSOT MeTodbl MOAENMPOBaHWS,
MO3BONSIOLLME YYECTb BNNSHNE HEoNpeaeneHHOCT!.

c) VMicnonb3oBaHme 3KCMepTHbIX OLEHOK B CUCTEMAaTU3MPOBAHHOM WU CTPYKTYPUPOBaHHOM npouecce
OLEHKN BEPOATHOCTW. [ns nomyyYyeHWs SKCMEepTHbIX OLEHOK cregyeT WCMNonb30BaTb BCK  OOCTYMHYHO
NMHOPMaLMIO, BKMOYAs XPOHOMOrMyeckme AaHHble, cBegeHuss o6 0cobeHHOCTAX cucTembl, cneunduke
opraHm3aumm, aKkcnepvMeHTanbHble AaHHble 1 T7.4. CyllecTByloT popManu3oBaHHble METOAbl MONyyYeHus
9KCMEePTHbIX OLEHOK, KOTOpble NoMoratT popmMynmpoBaTb COOTBETCTBYOLLME BONPOCHl. [JOCTYyNHbIE METOAbI
BKNoYaoT B cebs metoabl [enbcw, NonapHOro CpaBHEHWUs, PaHXWPOBaHWSA MO KaTeropusiM OLEHKU W
abComMOTHBIX OLEHOK.

5.3.5 NpepBapuTenbHbIM aHanNnu3

Heobxogumo npoBecTu aHanu3 onacHblX COGbITWA, 4TOGbl MAeHTMdULMpoBaTL Havbonee
CYLLECTBEHHbIE BUAbl OMACHOCTU, UCKIMIOYUTb MEHEE CYLLECTBEHHbBIE UMM HE3HAYMTENbHbIE BUbl ONACHOCTH
n3 panbHenwero aHanu3a. OCHOBHOW Lenbio npeaBapuTENbHOrO aHanmsa sIBMseTcs CocpefoToyeHue
PECYpCOB Ha CaMbIX BaXXHbIX BUAAX OnacHbIX COObITUIA N pucka. BaxkHO He NponycTUTb COOLITUSI C BbICOKOWN
4YacTOTON NOSIBNEHUS U CYLLLECTBEHHBIM COBOKYMHbBIM PUCKOM.

AHannsa gomkeH bbiTb OCHOBaH Ha KPpUTEpPUAX, yCTaHOBJIEHHbIX B obnactn NPUMEHEHNA MEHEXKMEHTA
puUcka. Ha atane npeaBapuUTesnibHOro aHanuaa nNnpMHMMarT cneaylne peleHna:

- NpoBOAUTL 06PabOTKY pucka 6e3 AanbHeMwen OLEHKM;

- UCKMIOYMTb U3 06paboTky HesHauuTenbHble BUObI puUcka, o6paboTka KOTOpbIX HeornpaBAaHHa U
HeuenecoobpasHa;

- NPOACIHKUTL Bornee geTanbHY OLEHKY puCKa.
McxogHble NpegnonoXeHns 1 nosyvyeHHble pedynbTaThl 4OMMKHbI ObiTb 3apermcTpupoBaHbI.
5.3.6 HeonpepneneHHOCTb U YYBCTBUTENbLHOCTb

YacTo aHanusy pucka npucylla 3HaduTenbHas HeonpeaeneHHocTb. MoHMMaHne HeonpeneneHHoCTH
HeobxoanMo Ans 3 EKTUBHON MHTEepNpeTaLum pe3ynbTaToB aHanvaa pucka U CooTBETCTBYHOLEro oGMeHa
MHpopMaumen. AHanM3 HeonpederieHHOCTM, COOTBETCTBYKOLWIMIA OaHHbIM  MeTodam W MoAensam,
UCnonb3yemMbIM AN UAeHTUUKaLMM U aHanusa pucka, Urpaet BaxkHYHO posib. AHanu3 HeonpeaeneHHOCTH
BKMOYaeT orpederieHne MOorpewHocTed  pesynbTaToB, BbI3BaHHbIX W3MEHEHUsSIMU  MapamMeTpoB U
npegnonoxexuin. C aHann3oM HeonpeaeneHHOCTU TECHO CBSI3aH aHanus3 YyBCTBUTENbHOCTY.
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AHanMa YyBCTBUTENBLHOCTM BKMOYaeT B cebs onpedeneHve aMmnnuTydbl W3MEHeHWid pucka B
3aBMCUMOCTU OT W3MEHEHW OTAenbHbIX WHOWBUOYamNbHbIX BXOAHbLIX MapameTpoB. Takol aHanus
NPUMEHSIIOT ANA UAEHTUMKAUUM OaHHbIX, ONS KOTOpbIX HeobxoduMa BbICOKas TOYHOCTb, U AaHHbIX, K
TOYHOCTM KOTOPbIX PUCK MEHee YyBCTBUTENEH.

MonHOTa M TOYHOCTb aHanu3a pucka AO0MKHbl ObiTb 06ecneyYeHbl HACTOMbKO, HACKOMbKO BO3MOXHO.
VCTOYHMKM HeonpeaeneHHOCTM OOIMKHbI OblTb MOEHTUULMPOBaHbI AN BCEX UCcreayeMbiX nokasaTenen,
MoSTOMYy criefyeT MCronb3oBaTb BCHO WM3BECTHYIO WMHOPMaLMio O HeonpeaeneHHOCTM NpPUMEHsIeMbIX
mMoZernen, MeTOAOB W [AaHHbIX. PeaynbTaThl aHanuMsa napameTpoB YYBCTBUTENbHOCTM [HOMKHbI ObiTb
YCTaHOBMEHbI.

5.4 CpaBHUTeNbHas oLeHKa pucka

CpaBHVITEJ'IbHaﬂ OLEeHKa pucCka BKIo4aeT B cebsi conocTaBneHne YPOBHA PUCKa C KpUTEPUAMUN PUCKa,
YCTaHOBJ1IEHHbIMW TMPKU onpeaeneHnn obnactu NPpUMEeHeHNA MeHeaXMeEeHTa PUCKa, Onda onpeperieHna tuna
pucka n ero 3Ha4mMmMoCTU.

CpaBHuTEeNbHas oueHKa pucka ucnonb3dyet MHMOPMaLNIO O PUCKE, MOMYYEHHYIO NPW aHanuM3e pucka.
Pe3ynbTaTbl CPaBHUTENbLHON OLEHKM pUCKa UCMOMb3YIOT AMS MPUHATUMSA pelleHuin o Byaywmnx OencTBUsIX.
OTndeckue, ropuanyeckme, OUHaHCOBbIE M ApyrMe BOMPOCHI, a TakkKe BOCMPUATUE pUCKa OpraHu3auven
MOrYT NOBMMATb HA MPUHATME PELLEHMS.

anHMMaeMble peleHna MoryT KacaTtbCA TakmMx BOMNMPOCOB Kak:

HeobxoaumMocTb 06paboTkM puUcka;

npuopuTeTbl 06paboTkn prcka;

HeobX0AUMOCTb BbINONHEHUSA AENCTBUN;

BbIbOp cnocoba o6paboTkn pucka.

XapakTep NpuHMMaeMbiX PeLIeHUA U UCMOoNb3yeMble KPUTEPUWM MpU MPUHATUM PeLUeHuid paHee
YCTaHOBIEHbI MpWU onpeaeneHnM obnactu NpUMEHEHUsl, OJHAKO Ha [aHHOM 3Tane OHM [OOMKHbl GbiTb
noBTOpHO M ©Gonee noApoGHO pPacCMOTPeHbl C  TOYKM 3PEHUSI  yXKe MOJyYeHHbIX [OaHHbIX 06
NAEHTUPULMPOBAHHBIX ONacHOCTSX U PUCKE.

Haubonee npoctas CTpykTypa 4N onpefdeneHusl KpUTepuMeB pucka - 3TO YCTAHOBIIEHWE OLHOMO
YPOBHS, pasaensoLero onacHoCT! 1 puck, Tpebyrowme o6paboTkn, OT TeX, KoTopble NOAOOHBIX AENCTBUI
He TpebytoT. NpUMeHeHne Takon CTPYKTYpbl MPUMBOAUT K MPOCTbIM W MOHATHbIM pe3ynbTartam, OAHaKO He
oTpaXkaeT HeonpeaeneHHOCTb, MPUCYLLYIO OLEHKE pUCKA U YCTAaHOBNEHHOMY MOrpaHMYHOMY YPOBHIO puCKa.

PeweHve o Heobxogmmoctn u crnocobax o6paboTkM pucka 3aBUCUT OT 3aTpaT M MNPEnMyLLECTB
NPUHSATUA pUCKa W YNYYLLEHUS YNIPABMNEHUS PUCKOM.

B cooTBeTCTBUM C OOLIMM NOAXOLOM crniegyeT pa3fennTtb PUCK HA TPpU rpynnbl.

a) Bbicwas roynna, B KOTOpOI7I YPOBEHb pPUCKa ABNAETCA HenonyCctuMbiM, 6e30THOCUTENBHO
npenmyLiecTB NpuUHATUA pUCKa 1 00X0O40B, Nnofy4vyaeMblX OT OeATeNbHOCTU OpraHusaunu, o6pa60TKa pucka
ABnsieTca HeobxoanMon He3aBMCUMO OT 3aTpar.

b) CpegHsis rpynna ("cepas" obnacTb), ANA KOTOPOMW 3aTpaTbl M MNpeMMyLlecTBa MPUHSTUS puUCKa
crnepyeT y4uTbiBaTb, @ BO3MOXHOCTU COOTHOCUTL C MOCNEACTBUSAMM.

c) Huswas rpynna, B KOTOPOW YPOBEHb pWUCKa He3HayMTerneH WnM HacToNbKo Marn, u4To
Heob6xo4MMOCTb B 00paboTke pucka OTCYyTCTBYET.

Onsi oTHeceHus pucka K HU3WeEN rpynne, ucnonb3dyemon B cdepe 6GesonacHocTn (B cucTeme
Kputepues ALARPL - "Hn3kuin, HacKOMNbKO pearnibHO BO3MOXHO"), MPUMEHSIOT CNeayoLniA NOAX0A.

IOna oTHeceHus pucka K Hu3wen rpynne ("HW3kui, HACKOMbKO peanbHO BO3MOXHO" B cUCTeEME

kputepnes ALARP 1 ), ucnonb3dyemon B ccpepe 6e3onacHOCTW, MPUMEHSIIOT crieaylolmi noaxon: Ans
HW3KOro pucka B CpeAHEeN rpynne ycTaHaBNMBAKOT CKOMb3SILLYIO LKAy, B KOTOPOW 3aTpaTbl U NPerMMyLLecTBa
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MOryT BbITb HEMOCPEACTBEHHO COMOCTABIIEHLI, @ BO3MOXHbIN Bpea 0T COObITMI C BbICOKMM PUCKOM criegyeT
CHWKaTb [0 TexX Mop, MoKa CTOMMOCTb [alibHEWLLEro CHWKEHWSI puUcka He MPEeBbICUT MONyYeHHble
npevmyLlecTea.

Y ALARP - As Low As Reasonably Practicable (npuHumn pasymHo 4OCTaTO4YHOCTH).

5.5 [lokymeHTauusa

I'Ipou,ecc OUEHKN pucKka [OOoJnKeH ObITb 3aperncTtpuposaH BMeCTe C pedylibTataMn OLEHKN. Puck
OOJMKEH ObITb BblpaXeH B MOHATHbIX U TOYHbIX TEPMWHAX 1 eanHnlax.

Heobxogumas cTeneHb OTYETHOCTM 3aBUMCUT OT Uenern u obrnactu onpeneneHna OLEHKN. 3a
NCKIMK4YEeHneM O4eHb NPOCTbIX CllydaeB AOKYMEeHTaunAa OOJDKHa BKIo4YaTb:

- uenu n obnacTtb NPUMMEHeHUs;
- onMcaHne COOTBETCTBYIOLLNX CUCTEMBI, €e HYacTen U PYHKLNNA;

- KpaTKoe OMuCaHWe BHELLUHMX W BHYTPEHHUX uenen u cdepbl OesTENbHOCTU OpraHv3auuu BO
B3aMMOCBS3U C OL€HUBAEMbIMU CUTYaLMEN, CUCTEMON UIM OBCTOATENBCTBAMUY;

- NPUMEHsIEMble KpUTEPUU pUCKa N COOTBETCTBYIOLLNE BbIBOAbI;

- HegocTaTKu, NpeanonoXeHns n 060CHOBaHWSA MPUHSITLIX TMMNOTES;

- MeToAbl OLIEeHKY;

- pe3ynbTaTbl naeHTUMKaLUN pUCKa;

- JaHHble, NPeanonoXeHus, X UCTOYHUKN 1 Banuaaumio nx UCNob30BaHNS;

- pe3ynbTaTbl aHanm3a pucka u KONmMYecTBEHHYIO OLEHKY pUCKa;

- JaHHble aHanu3a YyBCTBUTENBLHOCTU U HeonpeaeneHHOCTH;

- KPUTUYECKME NPeanonoXeHus u apyrue akTopsbl, 4518 KOTOPbIX HEOOXOAMM MOHUTOPWHT;

- NMPOTOKOSbI OOCYXXAEHMSA Pe3ynbTaToB;

- BbIBOAbI, 3aKMOYEHNS N pekoMeHaauum;

- CCbISIKHN.

Ecnu oueHka pucka NnponsBOAMTCS B paMKax HenpepbIBHOMO npolecca MeHegKMeHTa pucka, TO OHa
OOImKHa ObITb BbINOMHEHA U 3aperncTpmMpoBaHa cnocoboM, NO3BONSAKLIMM UCTONb30BaTh €€ pe3ynbTaThl Ha
BCEX 3Tamnax >XW3HEHHOro LWKNa CUCTEMbl, OpraHusauumu, obopydoBaHust unu gesrtenbHocTu. OueHka
OOIMKHa akTyanuavMpoBaTbCsl MO Mepe MONy4YeHUst HOBOW MHGOPMaLMK, U3MEHEHUS 06nacTu NpUMeHeHUs
aHanusa pucka u noTpebHocTel npoLecca MeEHEIKMEHTA.

5.6 MOHUTOPUHI N NOBTOPHasi OLleHKa pUcKa

Mpouecc oueHKn pucka BbIOBUrAeT Ha MepBbi MraH obnactb NPUMEHEHUST OLIEHKM pUCKa, a Takke
apyrme akTtopbl, KOTOpble MOryT MOABEPrHYTbCA U3MEHEHUAM B TedYeHWe NPOAOITKUTENLHOMO BPEeMEHU.
MNpegnonaraemble NpeMMyLLECTBa OLIEHKM pUCKa TakkKe MOryT M3MEHUTbCS UM KOPPEKTMpOBaThCs. Takue
dakTopbl OOMKHbI OblTb 4E€TKO WAEHTUULMPOBAHbI ANS MPOLECCOB HEMPEPbIBHOIO MOHUTOPUHIA U
NMOBTOPHOW OLEHKM, Tak YTOObI OLeHKa pyUcka Mormna 06HOBMATLCA N0 Mepe HEOOX0AMMOCTH.

[aHHble MOHUTOPUHIA OLLEHKN pUCKa AOMKHbI OblTb MOEHTU(ULMPOBAHBLI U COBpaHbI.

CnegyeTr npoBOAUTb MOHUTOPUMHI W perucTpauunio  3(pEeKTUBHOCTM MEeTOOO0B  YynpaBneHus,
ucnonb3yemblx Mpu aHanu3e pucka. [omkHa ObITb onpegeneHa OTBETCTBEHHOCTb 3a OMOPMIIEHUE U

nepecMoTp COOTBETCTBYHOLLMNX CBUOETENBCTB U OOKYMEHTaUUNn.

5.7 NMpuMeHeHWe OLEeHKU pUCKa Ha pa3fInYHbIX CTaAUAX XKU3HEHHOro LuKna




FOCT P NICO/M3K 31010-2011 MeHemxmMeHT pucka. MeToabl OLeHKn pucka
lpumeHsiemcsi ¢ 01.12.2012
Crtpanuua 14

Kaxgomy BuOy [OeATENbHOCTU, MPOEKTUPOBaHMSA U pa3paboTKu MNPOAYKLUM COOTBETCTBYET CBOW
XM3HEHHbI UMKM: OT KOHUenuuM u pas3paboTkym [0 CcTaauu MOMHOro 3aBeplueHus SKcnnyaTtauum
(Mcnonb3oBaHus), KOTopas, Hanpumep, MOXeT NpeaycMaTpmMBaTb AEMOHTaX M yTUNU3aumo obopyaoBaHus.

OueHka pucka MOXET OblTb MPMMEHEeHa Ha BCexX CTagusix >XM3HeHHoro uwukna. OO6blYHO ee
MHOIOKPaTHO MCMOMb3YKT C Pa3NUYHbIMK YPOBHSAMU AeTanun3auny Ha KaKAoW CTafuu KU3HEHHOro LuKna
ONs NPUHATUS PEeLUEeHUNA.

Onsi pasHbiXx CTagui >XM3HEHHOTO UMKMa YCTaHOBMEHbl pasnuyHble TpeboBaHMA U NPUMEHUMBbI
pasnuyHble MeTodbl OLEHKM pucka. Hanpumep, Ha cTagum KOHUENUMM U TEXHUKO-3KOHOMWUYECKOro
000CHOBaHWs, Korga MOeHTUMULMPYIOT BO3MOXHbIE MEPCNEKTUBbLI NMPUMEHEHNS] NMPOAYKLMW, OLIEHKa pUCKa
MOXeT ObITb MCNOMb30BaHa A1 NPUHATUS PELUEHUS O NPOAOIPKEHNN paboT.

B cutyauwmm, korga cylecTByeT HECKOMbKO BapMaHTOB, OLIEHKA pucKa MOXEeT ObITb MCNonb3oBaHa AN
OLIEHKN anbTepHaTMBHbIX CMOCOOOB Mpu MPUHATUW pelueHus, obecneumBalollero Haunyywui 6anaHc
NONOXMNTENbHOrO U OTPULLATENBHOIO pUCKa.

Ha ctagum npoekTnpoBaHus 1 pa3paboTkm oLeHKa pucka cnocobeTByerT:

- obecneyeHnto 4ONYCTUMOrO pUcKka CUCTEMBI;

- YCOBEPLUEHCTBOBAHUIO MPOEKTA;

- UCCNeaoBaHUI0 AKOHOMUYECKOW 3(PPEKTUBHOCTMY;

- nageHTnuKaumm cobbiTuin, BO3AENCTBYIOWMX HA NOCHeayLne CTagun XU3HEHHOTO LMKNa.

OueHka pucka MoOXeT ObiTb MUCMonb3oBaHa Ans MnonyyYyeHus uHdopmaumm, HeobXxOoAMMOon npu
paspaboTke npoueayp B HOPMarnbHbIX U Ype3BblYaNHbIX YCMOBUSIX.

6 BbIGOp MeTO4OB OLLEHKM pUCKa

6.1 O6LwwKMe nonoxeHns

B HacToswweM noppasgene npuBefeHO onucaHwe crnocoboB Bbibopa MeToOoB OLEHKM pucka. B
npunoxeHnax A n B npuBegeHbl OCHOBHblE METOAbI M MPUEMbl OLEHKM pucka. B HekoTopbix cryyasix
NCMNOMb3ylT HECKONbKO METOAOB OLIEHKM puUCKa.

6.2 Bbi6op meTopa

OueHka pucka MOXeT ObiTb BbINOMHEHA C Pa3NUYHOW CTeneHbl rMyOMHBI U JeTanu3aumm C
NCMONb30BaHWEM OAHOrO MIIM HECKONbKUX METOAOB Pa3HOro YPOBHHA CNOXHOCTU. dopMa OueHKM u ee
BbIXOOHbIE OaHHblE AOMKHbI OblTb COBMECTMMbI C KPUTEPUSIMU PUCKA, YCTAHOBIIEHHLIMU MPU OnpeaeneHnm
obrnactn npumeHeHus. B npunoxeHnn A nokasaHbl KOHLENTyasrlbHble COOTHOLUEHUS MeXAy pasfnvyHbIMU
KaTeropussmMm MeTOOOB OLEHKU pUCKA W CYLLLECTBEHHbIMU (hakTOpamMu puUcCKa B KOHKPETHOW cuUTyauuu u
npvBeaeHbl NpUMepsbl Bbibopa MeToda OLEHKN pyUcka AN KOHKPETHOM CUTyaLnu.

Mpu BbIGOpE METOAA OLEHKU pUCKa HEOOXOOUMO YYMTbIBATL, YTO METOZ, OOJIKEH:

- COOTBETCTBOBATb paccmanMBaemon cuTyauum n opraHmusauunmn;

- NpefocTaensATb pesynbTathl B hopmMe, CrnocoGCTBYOWEN NOBLILLEHUIO OCBEOOMIIEHHOCTU O BUAe
pucka n cnocobax ero o6paboTku;

- obecneuynBaTtb npocnexmnBaemMmocTtb, BOCNpon3soanMMOCTb U BepI/Id)MKaLI,I/IPO npouecca 1 pe3ynbTaTos.
[ormkHo ObITb npuneeaeHo obocHoBaHue Bbl60pa MEeTOOOB OUEeHKM pUucka C YyKasaHuem wux
npunemMmnemMmoctmu un npurogHoCTw. Heobxognmo obGecneuntb COOTBETCTBUE MCnosb3dyemMmblXx MeToLOB WU

BbIXOAHbIX AaHHbIX ANs 00 beauHEHNs! pe3ynbTaToB pa3finyHbIX nccnegoBaHun.

Mocne NpUHATUSA peLleHUs O BbIMOMHEHUN OLIEHKU pUcKa W onpeneneHus obnactu ee NpUMeHeHus
crnenyeT BbIOpaTh MeTOAbl OLIEHKU pycka Ha OCHOBE:
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- Lenv nccnegoBaHust. Llenu oueHkn pucka HenocpeacTBEHHO CBsi3aHbl C MCMONb3yeMbIMU MeToAaMm.
Hanpumep, ecnu npoBOAUTCA CpaBHUTESIbHOE WCCIedOBaHWe pasHbiX BapuWaHToB, TO MOryT ObiTb
NMpYMeHeHbl MeHee [eTanu3MpoBaHHble MOAENU ONWCaHWs MOCMEACTBMIA ANs aHanorM4yHbIX YacTtei
CUCTEMBI;

- OTBETCTBEHHOCTWN MPUHMMAaEMbIX pelueHun. B HeKkoTopbIX crnydasix HeoOXoauM BbICOKUMA YPOBEHb
aetanunsaumu, 4Tobbl NPUHATL peLLeHne, B APYrnx - 4ocTatoyHo 6onee obLiero NnoHNMaHus;

- TMna n gnanas3oHa aHanm3anpyemoro pucka,

- BO3MOXHbIX MOCMEACTBUIA OMACHOrO COObITUSA. PelleHne OTHOCUTENbHO TNYyOMHbI OLEHKM purcKa
JOIPKHO OTpakaTb HavaribHOe BOCTpUsiTUE MOCNeAcTBUM (KOTOpoe, CKOpee BCEero, M3MEHUTCA mnocre
3aBepLUEHNS NPeaBapUTENbHON OLEHKM pUcKa);

- CTeneHn HeobXOAMMBbIX 3KCMepTM3, 4YEroBEeYEeCKMX W Apyrux pecypcoB. [MpocToi npaBumibHO
NMPUMEHEHHbI MeTod MoXeT obecneunTb nydlwme pesynbTaTtbl, €CNUM OH COOTBETCTBYeT obnactu
NMPUMEHEHMS OLIEHKM, YEM CrioXXHasi npouenypa, BbiMofiHeHHas ¢ ownbkaMu. OBbIMHO yCUNMsa Mo OUEHKe
pycka AOIMKHbI COOTBETCTBOBATL YPOBHIO aHaNMU3MpPyeMOro puUcka;

- OCTYMHOCTU MHpopMaLmnn 1 AaHHbIX. [na HEKOTopbIX METOA0B Heobxoaumo GonbLue nHopmaLmm
W AaHHbIX, YeM AN APYIuX;

- noTpebHocT B MoaudukaLmnm/obHOBNEHUN OLEHKU pucka. BoamoxHo, B Byayliem oueHka OorkHa
6bITb U3MeHeHa/0GHOoBNEHa, U AN 3TOr0 MOTYT 6biTh NPUMEHEHBI Pa3NUyHble MEeTOAbI;

- 0bs3aTenbHbIX U OOroBOpPHbIX Tpe6OBaHI/II7I.

Ha BbIGOp mMeToAa OLEHKM pucka BNUSIOT pasnuyHble (pakTopbl, Takue Kak AOCTYMHOCTb pecypcos,
XapakTtep v cTeneHb HEOMNpPeaeneHHOCTN AaHHbIX U MHdOpMaLuuK, CROoXHOCTbL MeToda (cM. Tabnuuy A.2).

6.3 JoCTynHOCTL pecypcoB

Ha BbIGOp MeTOAa OLEeHKM pucKka BNMSAOT cneayoLime gakTopbl 4OCTYNHOCTU PECYPCOB:
- NPaKTUYECKMIA OMbIT, HABbLIKM 1 BO3MOXHOCTW rPyMMbl OLLEHKN pUCKa;

- OrpaHnYeHns No BpeMeHn 1 Apyrne pecypcbl OpraHnsaumm;

- OOCTYMHbIV BrogKeT, eCnv HeobXO0ANMbl BHELLIHUE PecypChbl.

6.4 Xapaktep u cTeneHb HeonpeaeneHHOCTU UHopmauum

Xapaktep ¥ cTeneHb HeonpeaeneHHOCTM WHGOopMauUMM BKIOYalT B cebs MOHMMaHWe KadecTsa,
KONM4ecTBa M MOMNHOTbLI MHOPMaLUK 0 paccMaTpuBaeMoM pucke. [MoHUMaHue BknovaeT B cebs oco3HaHue
[OCTaTOYHOCTU MOMy4YeHHOW MHAOPMaLMKU O PUCKE, €ro UCTOYHUKaX W MpUYMHaX, ero nocrneacTBusax Ans
[OCTMXKEHWNA YCTAHOBIEHHBIX Lienei. HeonpeaeneHHOCTb MOXeT ObiTb CBsid3aHa C HeONpeaeneHHOCTb
[aHHbIX U HeJoCTaTKOM JOCTOBEPHbIX AaHHbIX. Hanpumep, Ans cHWwxeHus HeonpeaeneHHOCT! MoryT GbiTb
M3MeHeHbl MeToAbl c6opa AaHHbIX UMM crocobbl MPUMEHEHMs] 3TUX METOAO0B B opraHusauuu. MpuymHon
HeonpeaeneHHOCTU MOXET ObiTb HEMPUMEHEHUE Ha MecTax 3eKTUBHbLIX MeTodoB cbopa AaHHbIX 06
NOEHTUDULMPOBAHHOM PUCKE.

HeonpepeneHHoCTb MOXeT OblTb HEOTbEMSIEMbIM CBOWCTBOM BHELUHWX W BHYTPEHHMX Uenen u
obnacT NPUMEHEHUsI MeHe)KMEHTa pucka B opraHm3aumun. [JocTynHble AaHHble He Bceraa obecneynsatoT
OOCTOBEPHYIO OCHOBY [ANsi MPOrHO3MpoBaHus. [ns yHMKarnbHbIX BWOOB pUCKa MOFYT OTCYTCTBOBaTb
XPOHOIMOrMYeckMe AaHHble, a NpUYacTHble CTOPOHbI MOFYT MO-pa3HOMY WHTEPNPETUPOBaTb AOCTYMHbIE
JaHHble 0 pucke. JlMua, BbLINOMHAOWME OLEHKY puCKa, A[OSMKHbI MOHMMAaTb TWUM UM XapakTep
HeonpeaeneHHoCTM U OLEHWTb ee 3HadeHue [ns  [J0CTOBEPHOCTW OueHKM pucka. Heobxoanmo
noaaepKuBaTb NOCTOSIHHbIN 0OMeH UHopMaLMEl O pUCKe C NULAMK, NPUHMMAIOLLIMMU PELLEHNME.

6.5 CnoxHocTb
3agava oueHKM pucka MOXET ObITb CIOXHOM, HanpuMep, OLEHKa pucka ANsi CIOXHOW CUCTEMbI He

CBOOWTCS K OLIEHKE pucka ee KOMMOHEHTOB 06e3 y4yeTa WX B3aMMOAEWCTBUS. B HekoTopbix crnyyasx
o6paboTka eduMHVMYHOIO pucka MOXET MMeTb Bonbluoe 3HayYeHWe u3-3a BO3LEWCTBUSI puUcka Ha Apyryto
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gesTenbHocTb. HeobxogMmMo MnoHMMaTb CBSA3b MOCMedoBaTeNbHbIX OENCTBMA U puUcKa, YTODbI
npegoTBpaTWTbL CUTyaumioo, MNpyM KOTOPOM [OEWCTBUS MO  YNpPaBleHWI0 OAHUM PUCKOM NpMBOOAT K
KaTtacTpogu4eckon cuTyaumm B gpyron obrnactu. lNoHMMaHue CroXHOCTM €OUHUYHOrO pucka unu Habopa
PUCKOB OpraHun3aLnm KpanHe BaXKHO npu Bbibope MeToaa(oB) OLLEHKN prCKa.

6.6 Tunbl MeToQOB OLIEHKM pUCKa

MeToabl oLeHKn pucka MoryT 6bITb KnaccuduumpoBaHbl pasnmyHbiMyu cnocobamu, 4To obecnevnsaeT
NOHMMaHWe X MpPeuMyLLecTB M HegocTaTkoB. B Tabnuuax npunoxenus A ons unniocTpauuu rnokasaHa
CBSI3b HEKOTOPbIX METOO0B C X KaTeropuen.

B NPUIoXeHnn B pgaHo onucaHne Kaxgoro MeToda OLEHKM pUCKa no OTHOLWUEeHUK K nonyquHon
OLUEHKe n pekoMeHaauunm no ero NnpuMeHEeHM0 B KOHKPETHbIX CUTyauuax.

MNpunoxexHne A
(cnpaBo4Hoe)
KpaTtkoe onucaHne MeTogoB OLEHKM pUcKa
A.1 Buabl meTogoB
Knaccudukauma meToaoB cBsidaHa C aTanamuy npoLecca OLEeHKM pucka:
- naeHTUUKaLmMsa pUckKa;
- aHanus pucka - aHanv3 nNocrneacTBui;

- aHanu3 pucka - KayecTBEHHas, CMELUaHHas WM KONMMYeCTBEHHas OLeHKa BEPOSITHOCTHbIX
XapaKTepUCTUK PUCKa;

- @aHanu3 pucka - oueHka 3 EKTUBHOCTUN CYLLECTBYHOLLX CPEACTB YNpaBneHuns;
- aHanu3 pucka - KonM4yecTBEHHas OLIeHKa YPOBHS PUCKa;
- CpaBHUTENbHAsA OLEHKa puUcka.

Ansi kaxgoro atana npouecca OLEHKM pucka NPMMEHUMOCTb MeToAa OLIEHKM pUCKa onpeaensieTcs no
LUKarne: CTPOro NPUMEHUM, MPUMEHUM U HE NPUMEHUM (cM. Tabnuuy A.1).

Tabnuvua A.1 - XapaktepucTrka NPUMEHUMOCTM METOLOB OLIEHKM pUcKa

HanmeHoBaHue metona Mpouecc oueHkn pucka Homep
NPUNOXeHNs
WpoeHTu- AHanus pucka CpaBHu-
dukaums TernbHas
pucka oueHka
pvcka

MNocneacTeue | BepoAaTHOCTHbIE | YpOBEHb
XapaKTepUCTUKU [ pUCKa

Mosroson WwTypm SAI:' NA 2 NA NA NA B 01

CTpyKTypUpOBaHHbIE UMW YaCTUYHO SA NA NA NA NA B 02
CTPYKTYPUPOBAHHbIE UHTEPBbLIO

MeTtog Oenbchun SA NA NA NA NA B 03

KOHTpOsbHbIE NUCTBI SA NA NA NA NA B 04
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[MpenBapuTenbHbLIN aHanua onacHoCcTen SA NA NA NA NA B 05
(PHA)

MccnepoBaHme onacHoCcTU u SA SA AE:' A A B 06
paboTtocnocobHocT (HAZOP)

AHanmns onacHoOCTM N KPUTUHECKNX SA SA NA NA SA B 07
KOHTpOnbHbIX Todek (HACCP)

OueHKa TOKCUKONOrm4ecKoro pucka SA SA SA SA SA B 08
CTpYKTYpUpOBaHHbIN aHanu3 cueHapmes SA SA SA SA SA B 09
meTogom "yto, ecnu?" (SWIFT)

AHanua cueHapues SA SA A A A B 10
AHanns Bo3gencteusi Ha 6usHec (BIA) A SA A A A B 11
Ananus nepsonpuymHbel (RCA) NA SA SA SA SA B 12
AHanus Bugoe 1 NocneacTeui 0TKas3oB SA SA SA SA SA B 13
(FMEA)

Ananus gepesa HeucnpasHocTen (FTA) A NA SA A A B 14
AHanus gepeBa cobbiTun (ETA) A SA A A NA B 15
AHanua npu4mH 1 NocneacTasnmn A SA SA A A B 16
MpuynHHO-CcNeaCcTBEHHbIN aHanun3 SA SA NA NA NA B 17
Ananus yposHen 3awmntbl (LOPA) A SA A A NA B 18
AHanua gepesa peLueHumn NA SA SA A A B 19
AHanus BnusHWSA Yyenoseyeckoro daxkropa SA SA SA SA A B 20
(HRA)

Ananus "ranctyk-6aboyka” NA A SA SA A B 21
TexHnyeckoe ob6cnyxnBaHue, SA SA SA SA SA B 22
HanpaBneHHoe Ha obecneyeHne

HageXHoCTH

AHanus ckpbITbix gedekToB (SA) A NA NA NA NA B 23
MapkoBckuin aHanms A SA NA NA NA B 24
MogenupoBanune metogom MoHTe-Kapno NA NA NA NA SA B 25
Banecosckuin aHanu3 u cetn baneca NA SA NA NA SA B 26
KpuBbie FN A SA SA A SA B 27
MHaekebl pyucka A SA SA A SA B 28
MaTtpuua nocneacTeuim U BEPOSTHOCTEN SA SA SA SA A B 29
AHanus achektuBHocTm 3atpat (CBA) A SA A A A B 30
MynbTuUKpuUTEpPManbHbIN aHanu3 peLleHu A SA A SA A B 31

(MCDA)

Dsa- CTPOro NPUMEHUM.
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<) NA - He npUMeHUM.

3 A - npyMeHnMm.

A.2 dakTOopbl, BNUAKOLWMNE HA BbIOOP MeToaa OUEeHKU pucKa
dakTopamu, BNUSIOLWMMM Ha BbIOOP METOAA OLEHKN pucKa, ABNSOTCS:
- CNOXHOCTb NPObnembl 1 METOAOB, HEOOXOAMMBIX ANS aHanM3a pucka;

- XapakTep u crteneHb HeonpeaeneHHoOCTn OUEHKN pucka, OCHOBaHHOW Ha ,El,OCTyI'IHOVI VIHCbOpMaLWIVI n

COOTBETCTBUW LENAM;

- HeobxoauMble pecypcbl: BpEMEHHbIE, MHOPMAaLMOHHbIE 1 Ap.;

- BOBMOXHOCTb NoJiy4deHnA KoNmM4eCTBeHHbIX OLLEHOK BbIXOAHbIX OaHHbIX.

MpuyMepbl METOAOB OLIEHKM puUcka npuBedeHbl B Tabnuue A.2, roe ANA KaXOoro meTtoda ykasaH

YPOBEHb COOTBETCTBUA 3TUM NPU3HaAKaM Mo LKane: BbICOKUNA, CpeD,HVIVI UIN HU3KUIA.

Tabnuua A.2 - dakTopsbl, BMSOLNE HA BbIOOP METOAOB OLEHKM pUcKa

HanmeHoBaHve meToaa
OLIEHKN pUcka

Onucanne

3HauMMOCTb BO3AENCTBYHOLLMX (haKTOPOB

Pecypchbl n
BO3MOXHOCTM

Heonpe-
Aenex-
HOCTb

CnoXHOCTb

Bo3mox-
HOCTb
nonyyeHus
KONMYecT-
BEHHbIX
BbIXOAHbIX
JaHHbIX

MeToabl HabnoaeHus

KoHTposnbHbIE NUCTBI

MpocTasa doopma
naeHTuduKaumMmn pucka.
MeTopq no3sonser
npeacTaBnTb
nonb3oBaTento nepeyeHb
WCTOYHUKOB
HeornpeaeneHHoCTH,
KoTOopble HeobxoanuMo
paccMoTpeTb.
Monb3oBaTenu Ucnonb3ytT
paHee pa3paboTaHHbI
nepeYeHb, KoaeKchl (CBOAbI
npaswn) U cTaHaapThbI

Hu3skune

Hu3skas

Hu3kas

Het

MpenBapuTenbHbIn
aHanuns onacHocTewn

[MpocTon NHAYKTUBHbLIV
MEeTOA aHanusa, uenb
KOTOPOro COCTOMUT B
naeHTudukaumm
OMacHOCTU, OnacHbIX
cuTyaumin n cobbiTui,
KOTOpble MOTyT HaHeCTU
Bpea AeATenbHOCTH,
obopyanoBaHuo unm
cuctemMam opraHusaumm

Huaskue

Bbicokas

CpegHss

Het
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BcnomorartenbHble MeToAbl

CTpyKTypupoBaHHoe
WHTEPBbLIO N MO3rOBOW
LWTYpM

Cnoco6 nonyyeHunsa Habopa
MOEen N OLEHOK,
paHXUpyeMbIX KOMaHOOMW.
MoaroBou LUTYpM MOXHO
CTUMYNUPOBATb NyTeEM
npUMeHeHns MeToaoB
WHTEPBbIO "0AMH Ha oanH"
unu "oguH ¢ rpynnon”

Hu3skue

Hu3skas

Hu3skas

Het

MeTog Oenbcun

MeToga nony4yeHus
9KCMEPTHBIX OLEHOK,
KOTOpble MOryT MOMOYb Npu
naeHTuduKkaumm
MCTOYHNKOB 1 BO3OENCTBUN
onacHoCTH,
KONTMYECTBEHHOW OLIEHKEe
BEPOSATHOCTM U
nocneacTsuii 1 obLuen
OLeHKe pucka. 310 MeTop,
0600LEeHNa MHEHUI
3KCMepTOoB.

MeTopg nossonget
NPOBECTN HE3ABUCUMBbIN
aHanu3 n ronocoesaHune
3KCnepToB

CpepHue

CpeaHss

CpepaHss

Het

CTpyKTYpUpOBaHHbIiA
aHanus cueHapueB
meTogom "4yto, ecnn?"
(SWIFT)

1 CnoXHOCTb 3aBUCUT OT 0COBEHHOCTEN 3aaun.

Cuctema, nomoratoLas
rpynne cneumanucTos
naeHTMULMpoBaTb PUCK.
OBbIYHO UCNOMbL3YIOT Ha
HeObOMNbLUNX COBELLIAHUSIX.
MpumeHsAT 06bIYHO
BMeCTe C MeToAamm
aHanusa n oLeHKM pucka

CpeaHue

CpeaHss

Jobas 1}

Het

AHanuns BnusiHMs
yenoseyeckoro akropa
(HRA)

MeTopa nccnegosaHus
BO3AENCTBUSA
YenoBeyeckoro hakropa
(HRA) Ha cuctemy n
OLIeHKa OoLIMOOK YernoBeka,
BMMSIOWMX Ha paboTy
cuCTEeMBI.

CpeaHue

CpeaHsis

CpeaHsis

Oa

AHanus cueHapueB

AHanus nepBonpuYnHbI

MeTon aHanmsa
Npon3oLLEeALLNX NOTEPb,
ncnonb3yembli Ans
YCTaHOBMEHMUS UX MPUYMH U
noucka crnocobos
COBEpPLUEHCTBOBAHMUSA
cucTeMbl UK npoLecca
npeaynpexanennsi
noao6HbLIX NOTeEpPb B
Oyaoywem. B npouecce
aHanmsa Heobxoanumo
nccneaosaTb
ncnonb3yemMble Ha MecTax
MeToAbl yripaBneHus B
MOMEHT NOSIBNEHUSA NOTEPb
1 BO3MOXHOCTW yny4LleHus

CpegHue

Hwuskas

CpepaHss

Het
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ynpaeneHus

AHanus cueHapves

MeToa uccnenoBaHus u
naeHTudukaumm
BO3MOXHbIX CLileHapu1eB
pa3BUTUSE COOLITUIA NyTEM
npeacTaBneHnst unu
9KCTPanonsiLmMmn n3BecTHbIX
OnacHbIX COBLITUI 1 pUcKa
B NpeanonoXeHun, 4to
KaXkabln U3 3TUX CLeHapueB
MOXeT npousonTtn. Metog
MOXeT ObITb UCNONb30BaH
¢dopMansbHO Mnu
HecbopmanbHO, aHanm3
MOXET ObITb Ka4eCTBEHHbIN
WM KONMYECTBEHHBbIN

CpepHue

Bbicokas

CpepaHss

Het

OueHka
TOKCMKOIIOMMYECKOro pucka

MeTog ngeHtTudunkaumm n
aHanu3a onacHocTen n
BO3MOXHbIX NyTen nux
pacnpocTtpaHenus. Metoq
no3BonseT NonyynTb
nHdpopmMauumio o6 yposHe
3KCMo3nummn 1 Bpeda ans
OKpyxatoLen cpefbl 1
roneseH Npu oLeHke
BEPOATHOCTUN HAHECEHWS
Takoro Bpega

Bbicokune

Bbicokas

CpeaHsis

Oa

AHanm3 Bo3gencTeuns Ha
OunsHec

MeToa nossonseT
NPOBECTU aHanu3 p1cka
HapyLUeHns (paspyLueHus)
KMnoYeBbIX BUAOB
AesATENbHOCTM
opraHusaummn u
naeHTuduumposaTb
BO3MOXHOCTM yrpaBneHus
3TUMMN HapyLUEeHNAMM
(paspyLueHusimm)

CpeaHue

CpeaHss

CpeaHsis

Het

AHanus gepesa
HencnpaBHOCTEN

MeToga, B COOTBETCTBUM C
KOTOPbIM AEHTUULMPYIOT
oTKa3 cucTeMbl (rnaBHoe
cobbiTne) n 3atem
onpeaendarT Nyt ero
BO3HUKHOBEHUS. OTU nyTn
n3obpaxatoT rpadmyeckn B
BMAOE NOrnyeckoi
APEBOBUAHON AnarpaMmel.
C nomoubto gepeBa
HeuncnpaBHoCTeN
ncecneayT cnocobbl
CHWXeHUA Unn yctpaHeHua
noTeHunanbHbIX
I'Ipl/l'vll/IH/I/ICTOLIHI/IKOB
HencrnpaBHOCTM

Bbicokue

Bbicokas

CpeaHsis

Oa

AHanus gepeBa cobbITUI

MeToa, B COOTBETCTBUM C
KOTOPbIM AN OLEHKM
BEPOATHOCTM peanusauum
cobbITuiA 1 UX Nepexoaa B
apyrue cobbitus
MCMNOMNb3YHT UHAYKTUBHbIE
BbIBOAbI

CpegHue

CpegHsis

CpegaHss

La

AHanus NnpuyunH n
nocneacTeun

MeTopa, 06beanHALLNA
MeToAbl AepeBa
HeucnpaBHOCTEN U AepeBa

Bbicokue

CpeaHss

Bbicokas

Oa
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CcoObITUIA, NO3BONAOLLMIA
y4ecTb Bpemsi
3anasgbiBaHus. B pamkax
MeToaa MoryT ObiTb
nccneaoBaHbl NPUYKHBL U
NocneacTBUst BO3HUKLLEro
coObITnA

MpuynHHO-CcNeacTBEHHbLIN
aHanuns

BosgencTBrne MoxeT UMeTb
HECKOJBbKO BAMSIOLLINX
hakTopoB, KOTOPbIE MOTYT
ObITb CrpyNMMPOBaHbI B
pasnu4yHble KaTeropmu.
Brusiowme gaktopbl Yacto
naeHTUOULMPYIOT BO
BpeMms NpoBeaeHns
MO3roBOro typma u
oTobpaxatoT B hopme
APEBOBUAHON CTPYKTYpbI
unm pbibbero ckeneta

Hu3skue

Hu3skas

CpepgHsis

Het

PYHKLMOHaNbLHbIA aHanNnu3

AHanus BuaoB 1
NnocneacTBUA OTKa30B
(FMEA) n ananus
KPUTUYHOCTU BMOOB U
NnocneacTBUA OTKa30B
(FMECA)

FMEA (aHanu3 BugoB n
nocreacTeuii 0TKa3oB)
ABNSAETCA METOA0M
naeHTnduKkaumm BUA0B U1
npouecca pasBuTus oTkasa
1 ero nocrneacTBuii.
CyliecTByeT HECKOMNbKO
Tunos FMEA: FMEA
npoekTa (Unv NpoayKUMmn) n
nx komnoHeHToB, FMEA
cuctem, FMEA npouecca
(anst Npon3BOACTBEHHbBIX U
CcBOPOYHBIX MPOLLECCOB),
FMEA TexHu4eckoro
ob6cnyxuanua n FMEA
nporpamMmmMHoro
obecneyeHus.

FMEA moxeT
COMPOBOXAATLCS aHaNM3oM
KPUTUYHOCTUN KaXXaoro BMaa
oTKasa, OLleHMBaeMoro no
Ka4yeCTBEHHOMN,
KONMMYECTBEHHON U
CcMeLlaHHoW LwKane
(FMECA). AHanus
KPUTUYHOCTU BUAOB U
nocneacTBMn OTKa30B
MOXeT ObITb OCHOBaH Ha
OLleHKe BEeposTHOCTM TOro,
4YTO Uccneayemblv BUL
OTKa3a NpuBeLET K 0TKa3y
CUCTEMbI UMW YPOBHIO
pucka, COOTBETCTBYHOLLETO
OaHHOMY BuAy oTkasa, unm
NpPeMyLLIECTBEHHOTO pucKa

CpegHue

CpeaHss

CpeaHsis

Oa

TexHun4yeckoe
obcnyxuBaHue,
HarnpaBrneHHoOe Ha
obecneveHne HageXxHoOCTH

MeTog naeHtTudunkaumm n
BHEOPEHUS NOMUTUKN
TEXHNYECKOro
obcnyxunBaHus,
HarnpasneHHon Ha
[OCTWKEHNE
pe3ynbTaTMBHOCTU 1
adhdeKTMBHOCTH
Tpebyembix 6e3onacHocT,

CpegHue

CpegHss

CpegHss

Oa
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HaEeXHOCTU U
9KOHOMUYHOCTM paboThbl
o6opyanoBaHusi

AHanmn3 cKpbITbIX
AeekToB (aHanus
napasuTHbIX Lenei)

MeTon naeHTudukaumnm
CKPbITbIX OLLUMOOK NpoekTa.
[ns BbISIBNEHNSsT CKPbITbIX
OTKa30B UCMOMb3yoT
cneunansHoe
obopynoBaHue,
nporpaMmmMmHoe
obecneyeHue unu
WMHTErpUpOBaHHbIE CNocobbl
NpoBEpPKM, KOTOpble MOTyT
Bbl3BaTb BO3HUKHOBEHNE
HebnaronpusiTHoOro
coObITUS nnun
NPUOCTaHOBUTb
©naronpuaTHoe cobbiThe.
3TK cobbITUA He JOMKHbI
ObITb BbI3BaHbl OTKA30M
KOMMOHEHTOB. DTN OTKa3bl
HOCAT Cny4amnHbln
XapakTep, U X TpyaHO
0bHapyxuTb BO BpeMsi
MCMbITAHUIA CUCTEMBI.
CkpbITble OTKa3bl MOTYT
NPUBECTU K HAPYLLUEHUSAM
PYHKUMOHNPOBaHNSA
cUCTEMBI, CO0SAM MpK
BbIMOSIHEHMW NPOrpaMmbl U
Aaxke CMepTu unmn TpaBmam
nepcoHana

CpegHue

CpeaHss

CpeaHsis

Het

WccnenosaHue onacHoOCTM
n paboTtocnocobHocTh
(HAZOP)

O6wun npouecc
naeHTudunkaumm
noTeHumnanbHbIX
onacHocTen,
HanpaBneHHbIN Ha
BbISIBNIEHME BO3MOXHbIX
cnabbix MecT unu
OTKITOHEHuI cnocoboB
BbINONIHEHUS paboT
(npepnonaraemMbIx Unu
npegHasHayeHHbIX). MeTtoa
OCHOBaH Ha
MCMNOMb30BaHNN CUCTEMbI
ynpasnstoLmx cros. Mpu
3TOM TakXe OLeHUBaloT
KPUTUYHOCTb BbISIBNIEHHbIX
OTKINOHEHUN

CpeaHue

Bbicokas

Bbicokas

Het

AHanmn3 onacHocTn n
KPUTUYECKNX KOHTPOSbHbIX
Toyek (HACCP)

Cuctema
npeaynpexaaroLLmx
OENCTBUN, HanpaBEeHHbIX
Ha obecrneyeHne kayecTsa
NPOAYKLUMMW, HAAEXHOCTU N
©6e30MacHOCTM NPOLIECCOB,
Ha OCHOBE MPUMEHEHMS
MOHUTOPUHIa U N3MepeHun
cneungunyeckmx
XapaKTePUCTUK, KOTOpble
[OMKHbI HAXOAUTLCS B
YCTaHOBIEHHbIX FpaHunuax
(KpuTNYECKNE KOHTPOSbHbIE
TOYKM)

CpegHue

CpegHss

CpegHss

Het

AHanus ypoBHen 3awuTbl
(LOPA)

MeTog no3BonsieT oueHNUTb
cpenctea ynpaslieHunsa n nx

CpegHue

CpeaHss

CpepgHsis

Oa
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achbdpekTmBHOCTL. (MeTop,
Ha3bIBalOT aHaNM3oMm
6apbepoB.)

AHanus "ranctyk-6abouyka”

MpocTon cxemaTnyeckmmn
crnocob onucanusa n
aHanusa nyTemn
peanu3auun pucka (oT
onacHOCTU [0 NocneacTBumn
1 pe3ynbTaToB), a TaKke
aHanu3a MeToAoB
ynpasneHus. B gaHHoM
MeTofe OObeaAMHEHbI
noruka gepeBa
HeuncnpaBHOCTEN C
NMOMOLLIbIO KOTOPOTrO
NpoBOAAT aHanNu3 NPUYMH
cobbITnS 1 gepesa
COObITUIA, C MOMOLLIbIO
KOTOPOro NpOBOAAT aHanm3
nocneacTeumn

CpegHue

Bbicokas

CpeaHsis

[a

Ctatuctuuec

Kne metoabl

MapkoBckuin aHanm3

MapkoBckuin aHanms
WHOrAa Ha3bIBaT
aHanu3oM COCTOSIHWUIA, ero
06bIYHO NCMONbL3YT NpU
aHanuae CrnoXHbIX
BOCCTaHaBMNMBaEMbIX
cucTeM, KOTopble MOTyT
Haxo4uTbCH B pas3nunyHbIX
COCTOSIHUSIX, BKItOYas
COCTOSIHUSI C YXyALIEHHbIMU
XapakTepucTukamm
paboTocnocobHOCTH

Bbicokue

Hu3skas

Bbicokas

Oa

MogenvpoBaHue MeToaom
MoHTe-Kapno

MogennpoBaHve meToaom
MoHTe-Kapno ucnonbsytot
ONs yCTaHOBMNEHNS
N3MEHEHUI CUCTEMBbI,
BO3HMKAKOLLMX B
pesynbTaTte U3MeHeHUN
BXOAHbIX AA@HHbIX CUCTEMbI
C y4yeTom pacnpeneneHns
BXOAHbIX AAHHbIX U UX
CBS131 C BbIXOA4HbLIMM
OaHHbIMKU. AHanNn3 MOXeT
ObITb MCNOMb30BaH Ans
MoZenu, onpegensioLlemn
B3aMMOCBSI3b BXOAHbIX U
BbIXOAHbIX AaHHbIX.
BxopHble fgaHHble MoryT
ObITb OnNMcaHbl Kak
ClyYyanHble BEMUYUHBI
COOTBETCTBYHOLLMMU
pacnpegeneHnsMmn n
npucywien um
HeonpeaeneHHocTbo. [1ns
OLIeHKM pucka 0ObIYHO
MCNONb3YIOT TPeyrosbHbIe
pacnpegeneHus unu
OeTa-pacnpeneneHus

Bbicokue

Hu3skasn

Bbicokas

Oa

BaiecoBckuin aHanms

Cratuctuyeckas
npolenypa, UcnonbayoLas
[N OLUEHKN BEPOSATHOCTU
pe3ynbTaToB anpuopHoe
pacnpegeneHne OaHHbIX.

Bbicokue

Hu3skas

Bbicokas

Oa
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TOYHOCTb pe3ynbTaToB
barecoBckoro aHanuaa
3aBUCUT OT TOYHOCTU
anpvopHoro
pacnpegeneHus.
BanecoBckas ceTb
MogenupyeT
NPWYNHHO-CIIeACTBEHHbIE
CBSI3M Ha OCHOBe aHanusa
BEPOATHOCTHbIX
COOTHOLLEHWUI BXOOHbIX
OaHHbIX N pe3ynbTaToB

Mpunoxexve B
(cnpaBo4Hoe)

MeToAbl OLLeHKUN pucka
B.1 Mo3sroBou WwWTypm

B.1.1 KpaTkunit 0630p

MeToa mosroBoro wiTypma npeacrtaenseT cobowi obcyxaeHvne npobnembl rpynnon cneumanvictoB B
pobpoxenartenbHOW MaHepe, Lernbio KOTOpPOro SIBMSIeTCs MOAEHTUMUKALMS BO3MOXHbIX BMOOB OTKA30B U
COOTBETCTBYIOLUMX OMAaCHOCTEN, pUCKa, KpUTEPUEB MPUHATMSA pelueHun u/unu cnocobos obpaboTkm pucka.
TepMuH "MO3roBon WTYpM" 4acTo MCMNONb3ylT Gonee wupoko Ans obosHayveHusa nwoboro obcyxaeHus B
rpynne. OgHako B npouecce KnacCu4eckoro MO3roBOro LUTypMa MPUMEHSIOT cneunarnbHble MeToabl, Korga
YTBEPXOEHUSI OHUX YYaCTHUKOB OOCYXAEHWs CMOCOBCTBYIOT BO3HUKHOBEHMIO Y OCTasbHbIX YY4aCTHUKOB
MO3roBOr0 LUTYPMa HOBbIX OPUTMHANbHbIX UAEN.

MeTopg npeanonaraet CTuMynmpoBaHue O6CY)K/J,eHI/IF|, nepunogn4yeckoe HanpasneHne o6cy>|<p,eva
rpynnbl B CMEXHble obnactn n obecneyeHne oxeaTa r|po6neM, BbIABJIEHHbIX B pe3yJibTaTte 060y)KD,eHI/IFI.

B.1.2 O6nacTb NpMMeHeHus

MeToa MO3roBoro LTypmMa MOXeT ObiTb UCNOMb30BaH CaMOCTOSATENBHO UMW NPUMEHEH B COMETaHMM C
Opyrumm meTogamm oueHkM pucka. MeToq HanpaBneH Ha noowpeHne 06pasHOro MbILLIEHUSA YYaCTHUKOB U
NPUMEHNM Ha BCEX CTaAMsaX npouecca MeHemMKMEeHTa puUcka U BCEX CTaAUAX XM3HEHHOTrO LMKNa CUCTEMBI.
[aHHbIn MeTon MOXeT ObiTb ucnonb3oBaH aAna obuwero obcyxaeHusi, korga npobrnemMbl  TOMbKO
noeHTnmLmpoBaHsl, Ans 6onee geTanbHOrO aHanmaa u s KOHKPETHbIX npobnem.

I'IpM npumeHeHnn metToga MO3rosoro wTypMa BaXHOe 3Ha4deHue npuaaetcd BO3IMOXHOCTU
Y4aCTHMUKOB MPOrHo3npoBaTb CUTyaluio. nOSTOMy OaHHbIA MeToa 0cobeHHO noneseH npu Mﬂ,eHTMCbVIKaLI,I/IVI
pucka npuMeHeHna HOBbIX TEXHOMOorMMm, Korga OTCYTCTBYKOT [OdaHHble WIN Heobxo4uMMbl  HOBble
HeCTaHOapTHbIe cnocobbl peweHuna ﬂpO6J'IeMbI.

B.1.3 BxoagHble AaHHble

KomaHnpa cneuvanuctoB, obnagarowmx 3HaHMEM OpraHuM3auuun, CUCTEMBbI, MpoLecca UM MeTOAOB,
KOTOpble HEOOXOAUMO OLEHUTD.

B.1.4 MNMpouecc BbINONMHEHNA MeToAa

Mpouecc MO3roBoro LWTYpMa MOXeT ObiTb dhopMarnbHbIM U HedopmanbHbIM. PopMarnbHbIi NPoLEecc
MO3roBOro LUTypMa OOblMHO Goree CTPYKTYpMPOBaH: Y4YacTHWKW 3apaHee MoAroTOBMEHbl, TOYHO
YCTaHOBIEHbl Lenb 06CYyXOeHUs U Crnocobbl OLEHKM BbIOBUHYTHIX MOEW U MONyYEeHHbIX pe3ynbTaTos.
HedopmanbHbii  MpoLecc  MO3roBOro  LWITypMa  MeHee  CTPYKTYpMpOoBaH UM 4acTo  HOCMUT
y3KocneLumanuanpoBaHHbI XxapakTep.

B dhopmanbHOM npouecce BegyLWMA BbINOMHAET criegytowme AencTBus:

- opmynupyeT A0 obcyxaeHus HaBoaslMe W MNpOBOUMPYHOLIME BOMPOCHI, COOTBETCTBYHOLUME
obcyxgaemon npobreme;
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- onpegenseT uenu ob6cyaeHust n 0GbACHSET ero Nopsaok;

- nepBbiM HaudvHaeT obcyxaeHve (3agaeT HanpaBneHne ob6CyXOeHUsa), a uUneHbl KoMaHAbl
paccMaTpuBaloT BblABUraemble wngeun, crapasicb UOEHTMPUMUMPOBATL Kak MOXHO Oonbwe npobnem u
peweHun. Mpn 3TOM HUKTO He obcyxaaeT npaBulibHble OHU MMM HET U HeOoBXOAMMOCTb BHECEHMSI MX B
cnucok. Bce ngen umeroT npaBo Ha BHeCeHUe B CNMCOK, YTO obecneumBaeT cBoboaHoe obcyxaeHne 6e3
3anpeToB N OCTaHOBOK. Bce BxoAHble OaHHble NPUHMMAOT U HE MOABEepralwT KpUTUKE, MO3TOMY rpynna
ObICTPO NpoABMraeTcs B UCCregoBaHNM U BCECTOPOHHEM 0bCyXaeHun npobnemel;

- Beﬂ,yu.l.VIVl MOXEeT HanpaBWUTb o6cy>|<,u,eHV|e B WMHOE pYycCJ&io nytemMm npuBJyie4eHNA HOBbIX YJ1€HOB
KOMaHObl, Korga waen, BbiCKa3aHHble B OAHOM HamnpaslieHUN, uUc4eprnaHbl Unn 060y>+<p,eHme CITULLKOM
OTKITOHUNOCL OT MOCTaBneHHbIX uenen. OCHOBHas Lenb 3aknovaeTcss B HEOOXoOUMOCTM COGpaTb KakK
MO>XHO borbLue pa3H006pa3HbIX naen ons nocneaywuiero aHanumsa.

B.1.5 BbixogHble gaHHble

BbixogHble AaHHbIEe 3aBMCAT OT CTaguu nNpouecca MeHegKMEHTa pucka, Ha KOTOPOW NPUMEHEH MeToz
MO3roBOro LITypMa, Hanpumep, Ha CTaguu naeHTudmukaumm, BbIXOOHbIMM OAHHBIMU MOTYT ObITb MEepeyHn
OonacHbIX COBLITUN N HEOBXOAUMBIX CPEACTB ynpaBrneHus.

B.1.6 NMpenmywiectBa n HepoOCTaTKN
MpeumyLiecTBaMy MeTO4a MO3rOBOrO LUTYpMa SABMAIOTCA:

- pasBnTne y ydaCTtTHUMKOB HECTAaHOAPTHOINO MbllWIIEHNA, KOTOpOEe NMoMoraeT B I/I/J,eHTI/I(*)VIKaLI.I/IVI HOBbIX
BMOOB pUCKa HaxoOnTb HOBbIE peLUeHnA;

- BoBJie4dyeHne B 06Cy)K,D,eHVIe KNo4YeBbIX MPUYaCTHbIX CTOPOH W, chneaoBaTesibHO, YyhnydlleHue
npowecca obmeHa uHgpopmaumen;

- 6bICTpOTa N NerkocTb NpUMEeHeHnAa metoaa.
HepoctaTtkamn metoga ABNsA0TCS cnegywuwme.

- Bo3moxeH HeOocTaTOK HaBLIKOB W 3HAHWIA y4acTHMKOB obcyxaeHuss Ans  3ddEKTUBHOO
reHepupoBaHus naemn.

- Tak Kak MeTof NPOCT U HECTPYKTYpUpPOBaH, TO TPYAHO NMPOBEPUTb BCECTOPOHHOCTL 0OCYXAEHUS U
NMOATBEPAMNTb, UTO BCE ONMACHOCTM U BUAbI pUCKa MAEHTUDMLNPOBAHDI.

- OuHamuka obcyxaeHuss B rpynne MOXeT ObiTb TakoW, NpWM KOTOPOW HEKOTOpbIe YYaCTHUKMU,
pacnonarawlime LeHHbIMA naesMn, He MposiBNAT cebs, B TO BpeEMsl Kak gpyrve AOMUHMPYIOT Mpu
obcyxaeHun. ITOT HeJoCTaTok MOXET OblTb MPeodoneH NyTeM NPUBMEYEHUS] KOMMbIOTEPHOW TEXHWKA U
MCNOMb30BaHUs MeToAa 3aKpbIThIX FPYMN UM AUCKYCCUOHHOIO dhopyMa. MeTod KOMNbHTEPHOrO MO3roBOro
LWITypMa JOMyckaeT aHOHMMHOE y4yacTue, YTO MOo3BonseT M3bexaTb NUYHBIX U MONMUTUYECKUX pasHOrnacuii
y4yacTHUkoB. [pu ucnonb3oBaHUM MeToAa 3aKpbIThIX PYNM WAEeU HanpaBnslTCs KOOPAUHATOPY M 3aTem
obcyxaatTcs YneHamuy rpynnbil.

B.2 CTpyKTyprpOBaHHbIE UNTN YaCTUYHO CTPYKTYPMPOBaHHbIE UHTEPBbLIO
B.2.1 KpaTkun 0630p

B cTpyKTypMpOBaHHOM MHTEPBLIO OnpallvMBaemMoMy 3a[altoT BONPOCHI M3 3apaHee MOAroTOBIEHHOrO
MepeyHs, MOooLWpPsIoWMEe BCECTOPOHHUIA aHanuM3 cuTyauum W, Takum obpasom, Gonee MOMHyt
naeHTMdMKaLmMi0  onacHocTe M pucka. YacTUYHO  CTPYKTYpPUPOBaAHHOE WHTEPBbLID  aHanorMyHo
CTPYKTYPMPOBAHHOMY, OAHAKO OHO obGecrneuyvBaeT 6Gonbluylo cBobody npu obCyxaeHWM uccneayemomn
npobnemsl.

B.2.2 O6nacTb NpMMeHeHusA
CTpyKTYypMpOBaHHbIE M YaCTUYHO CTPYKTYPUPOBAHHbIE WHTEPBbLIO MOME3Hbl B CUTyauusix, Korga

TPyAHO cobpaTb niogen ana obcyxaeHuwss unu korga cBobogHoe obcyxaeHue B rpynne HEBO3MOXHO.
[aHHble BUOblI MHTEPBbLIO Yallle BCero NCnonb3yoT Kak YacTb NpoLecca aHanmaa pucka ans ngeHtundmkaumm
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onacHOCTeN UM OuUeHKN 3(EKTUBHOCTU cpeacTB yrpaBrieHus. OHU MOryT ObiTb NMPUMEHEHbI Ha BCEX
cTagusix npoekTa unu npouecca. CTPYKTYpUPOBaHHbIE Y YaCTUYHO CTPYKTYPMPOBAaHHbIE WHTEPBLIO MOTYT
ObITb MCMONb30BaHbI NPV COOpe BXOAHbIX AaHHbIX AN OLEHKM pUcka NpUYacTHEIMU CTOPOHAMM.

B.2.3 BxogHble gaHHble
BxoaHble gaHHble BKOYatoT B cebs:
- TOYHOE onpeaeneHne Lenemn NHTEPBLIO;

- CNMNCOK onpalwnBaeMbix, KOTOprVI OOIMKeH ObITb COCTaBMEH C y4eTOM MHTEPECOB MpUBIIEKaEMbIX
NpnYacTHbIX CTOPOH;

- MepeyeHb BONPOCOB.

B.2.4 Mpouecc BLINOMIHEHNA MeToAa

BHauane HeobxogMmMO  COCTaBUTb MEpPEYEeHb  BOMPOCOB,  HAMNPaBASKOWUX  PA3MbILLMIEHMUS
onpaluvBaemoro. Bonpocbkl JomKkHbI 6bITb, HACKONBKO BO3MOXHO, MPOCTBIMU, U3MNOXEHbI HA MOHATHOM ANA
onpaluvBaemMoro si3blke U OXBaTbliBaTb TOMbKO OAHY npobrnemy. OTBeTbl Ha BOMPOCHbI HE OOIMKHbI OblTb
orpaHu4YeHbl No BpemeHu. Bo3aMoxHble nocneayoLlimMe BONpOCk!, HanpaeeHHbIE HA pas3bsCHEHNE OTBETOB,
OOIMKHbI BbITh NOArOTOBIEHbI 3apaHee.

3atem Bomnpocbl OOMKHbI ObiTb MpeasniokeHbl onpawmBaeMomy nuuy. [pu yTOYHEHMsX OTBETHI
OOMMKHbI BbITb OrpaHuMyeHbl Mo BpeMeHn. Heobxoaumo cneautb 3a Tem, 4YTOObI MOCTAHOBKa BOMpoca He
noAckasbiBarna onpalvBaemMoMy onpeneneHHbli OTBET.

[Mpn aHann3e oTBETOB HEOOXOAUMO MPOSABNATbL TMOKOCTb M 06ecnevnTb BO3MOXHOCTb MCCNeaoBaHUs
obnacrten, npegnaraemMbix onpallvMBaemMbIMU B CBOMX OTBETaXx.

B.2.5 BbixogHble gaHHble

BbIxoaHbIMW AaHHBIMKW SBRSiETCA MHd)OpMaLI,VIﬂ O BOCMPUATUN Npn4acCTHbIMMN CTOPOHaMM npo6neM,
KOTOpble ABNAKTCA NpeaMeTOM UHTEPBLIO.

B.2.6 NMpenmywiecTBa U HepocTaTKu

MpenmyLuecTBa CTPYKTYPUPOBAHHOIO MHTEPBbIO:

- CTpyKTypupOBaHHbIE MHTEPBbLIO NMO3BONSAOT ONpallMBaeMbIM aHanM3npoBaTtb npobnemy.

- O6bmeH nHpopmaument "ognH Ha 0AMH" MOXET NO3BONUTL PacCMOTPETb MPOBremMy CO BCEX CTOPOH.

- MeTog nos3BonsieT BOBMNeYb B O6CY)K,D,€HI/Ie I'Ip06ﬂeMbI Oonbllee KOM4YecTBO Nnpn4acTHbIX CTOPOH,
YyeM MO3roBoWn LWTYpPM, B KOTOPOM 3afeicTBOBaHa OTHOCUTENbHO HeborbLUas rpynna nuu.

HepnocTaTku BkntoyatoT B cebsa cneaytoliee:

- CTpyKTYpupOBaHHOE MHTEPBbLIO TpebyeT BoNbLUMX 3aTpaT BPEMEHM MHTEpPBblOepa ANs NonyyYeHus u
00paboTkm pasHoOBpa3HbIX N MHOFOUYUCIIEHHBIX MHEHUI O Npobreme.

- MeToa gonyckaeT NpeaB3ATOCTb M HEXenaHue obcyxaaTb npobnemy B rpynne.

- Mpn npumMeHeHUn mMeToda TPYOHO MPUMEHUTbL CMOCOBLI CTUMYNUPOBaHUA UM haHTa3uu YenoBeka,
KOTOpble SBNSIOTCS 0COGEHHOCTHI0 MO3rOBOrO LUTYpMa.

B.3 Metop enbcu

B.3.1 KpaTkuit 0630p

MeTtoa [enbcu npegHasHayeH Ons nonyyvyeHuss oBOOLIEHHOro MHEHWsI Tpynnbl 3KCnepToB. XOTSA
OaHHbIA TEPMUH B HaCTOsLLee BpeMsi 4acTO MCNonb3yloT Gonee WMpoOKO BO BCcex hopmax MO3roBOro

LWITYpMa, CYLECTBEHHOW O0COGEHHOCTbI0 MeToga [enbdu sBnseTcss To, YTO 3IKCMepTbl BbipaxalT CBOE
MHEHWe MHAMBUAYaNbHO U aHOHMMHO, NPV 3TOM MMesi BO3MOXXHOCTb Y3HaTb MHEHWS APYrMX SKCNEPTOB.
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B.3.2 Obnactb NpMMeHeHunsA

MeTon Odenbdun moxeT ObiTb NPUMEHEH Ha BCEX CTaausax Mpouecca MeHemKMEeHTa pucka uinm Bcex
aTanax XXM3HeHHOro Lukna cucteMsbl, Be3ae, rae HeobxoaumMbl COrfiacoBaHHbIE OLIEHKM 3KCNEpPTOB.

B.3.3 BxoaHble AaHHbIe

BapuaHTbl peweHunin npobnemsl, Ans otéopa KoTopbiXx HE06X0AMMO COrnacoBaHHOE eaMHOEe MHEHME.

B.3.4 MNMpouecc BLINOMHEHMA MeToAa

Mpouecc BknoyaeT B cebs nNpoBeAeHUe YacTUYHO CTPYKTYPMPOBAHHOIO aHKETHOro onpoca rpynmbl
akcnepToB. [Mpn 3TOM 3KCnepTbl He LOMKHbI BCTpeYaTbCsA APYr C APYroMm, 4YTO MNo3BonsieT obecneyvnTtb
HEe3aBUCMMOCTb MX MHEHWIA.

HomxHa 6bITb BbINONHEHA cnegytowasa npoleaypa:

- hopMumpoBaHue rpynnbl BeINOMHEHUST U MOHUTOPUHIa npouecca [denbdu;

- BbIGOp rpynnbl 3KCNepToB (MOryT 6biTb COOPMUPOBAHBLI OAHA UITN HECKONBKO rpynn CneuuanncToB);

- pa3paboTka nepBoHa4YanbHOro NepeYvHsi BOMpoCoB;

- TECTUPOBAHNE NepPEYHsi BOMNPOCOB;

- OTNpaBKa NepeyHsi BONPOCOB UHAMBMAYANBHO KaXO0MY Y4aCTHUKY AUCKYCCUW;

- aHanu3 un 0606LleHe OTBETOB 3KCMEPTOB W pacnpoCTpaHeHWe pes3ynbTaToB CPeAu Y4aCTHUKOB
ANCKYCCUU;

- MOBTOPHbLIA OMPOC YY4aCTHMKOB AMUCKYCCUM U MOBTOpEHME Npolecca [0 Tex Mnop, noka He GyaeTt
JOCTUrHYTO cornacue no obcyxaaemon npobneme.

B.3.5 BbixogHble gaHHble

EavHoe MHeHMe no npobneme.

B.3.6 NpenmywecTBa n HegoOCTaTKN

MpenmyliecTBa MeToAa BKNOYaloT B cebs cneayiowlee:

- Tockombky npouedypa sBASETCA aHOHWMHOW, 6onee BepoATHO, 4TO OyayT BbIpaXEHbI
HenonynsipHble MHEHWSI.

- Bce B3rnggbl Ha rlpo6nemy paBHO3Ha4Hbl, 4YTO MNO3BONIAET nsbexatb AOMUHUNPOBAHNA MHEHUA
OTAENbHbIX NAL.

- NonyyeHune npaB cO6CTBEHHOCTN Ha BbIXOOHbIE AaHHbIE.

- Y4YacTHUKM OBCYXAEeHUS He OOMKHbI HAXOAUTBCS B OAHOM KOHKPETHOM MECTE B KOHKPETHOE BpeMs.
HepocTatku meToga Bkno4aloT B cebs cnegyollee.

- MeTtopn [denbdu aBnseTcs TPYAOEMKUM U 3aTpaTHBIM MO BPEMEHW.

- Y4acTHUMKM JOMKHbI ObITb B COCTOSIHUM TOYHO W SICHO BbIPa3nTb CBOM MbICIW B MMCbMEHHOM hopMme.
B.4 KoHTponbHble NUCTbI

B.4.1 KpaTkuit 0630p

KOHTpOmbHblE NMUCTbI NPeAcTaBnsitoT COOOM NepevHu OMacHOCTEMW, pucka WM OTKa3oB CpencTB
ynpaBneHusi, Kotopble 0bOblMHO paspabaTbiBaldT Ha OCHOBE MOJTYYEHHOrO paHee OMbiTa, pPe3ynbTaToB
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npeablayLlen OLEHKN pUcKa U pe3ynbTaToB OTKa30B, NMPOM30LeALWNX B NPOLLSIOM.

B.4.2 O6nactb NpMMeHeHunsA

KOHTpOMbHLIN NMUCT MOXET OblTb UCMOMBb30BaH AN NASHTUMUKALUM ONAaCHOCTEN U pUCKA MU OLEHKM
appekTnBHOCTM cpeacTts ynpaeneHnsi. KOHTponbHbIe NUCTbI MOTYT ObiTb UCNOMb30BaHbl HA BCEX CTaaUsX
XXWU3HEHHOrO LMKIa Npoaykumum, npouecca unm cuctemMbl. KOHTPOnbHbIE NUCTLI MOTYT BbITb UCMOSb30BaHbI
Kak 4acTb OpYyrMx MeTOAOB OLEHKM pUCKa, OOHAKO OHU Hambonee nonesHbl AN MPOBEPKM MOMHOTHI
paccMoTpeHusa uccnegyemon npobnemsl nocne npuMmeHeHus 6onee obpasHbIX U TBOPYECKNX METOOO0B Mpu
noeHTnrKauumn HoBbIX NPobGeMm.

B.4.3 BxoaHble gaHHble

MpenwecTBylowas MHpopMaLms M 3KCNepTHbIe OLEHKM Mo npoGneme, obecneudvBaiolive BbiGOp
BOMPOCOB U pa3paboTKy 3HAUYMMOro KOHTPOJSBbHOIO fiucTa (3KenaTeribHO YTBepKAEHHOrO).

B.4.4 Mpouecc BbINONMHEHMA MeToA4A

HomxkHa 6bITb BbINOMHEHA criegytowasa npoueaypa:

- onpeaeneHve obnacT NPUMEHEHUS;

- COCTaBfEHME KOHTPONbHOMO fMcTa TakMMm obpa3om, 4Tobbl OH OxBaTbiBanm Bck obnacTb
npuMmeHeHusi. KOHTpOmnbHbIE NUCTbI A0SMKHbI ObITh TWATENbHO COCTaBMNEHbl ANst AOCTUXKEHUS NOCTaBIEHHOMN
uenu. Hanpumep, COCTaBNEeHHbIA paHee KOHTPOSIbHbIA JNUCT HE MOXeT OblTb WCMNonb3oBaH Mpu
noeHTnmKaLnmn HOBbIX ONACHOCTEN NN pUCKa;

- NAUO WnM rpynna nuy OOIDKHbI MPUMEHATb KOHTPOSbHbBIA JIMCT MOCnefoBaTenibHO K Kaxaomy
3aNeMeHTy npoLecca Unn cucTembl ANg onpeaeneHnsa Toro, NPeacTaBrieH N 3TOT SNIEMEHT B KOHTPOJSIbHOM
nicre.

B.4.5 BbixogHble AaHHble

BbixogHble OaHHble 3aBUCAT OT CTaAuMu MpoLecca MeHemKMeHTa pucka, Ha KOTOpPOW MpPUMEHEHbI
KOHTpOMbHbIE NUCTbl. Hanpumep, BbIXOAHbIMU OAHHBIMU MOTYT ObiTb NEepeyHu HeadeKBaTHbIX CPEACTB
yNpaBreHUst U NepeyvHn onacHoOCTEN.

B.4.6 NMpenmywiecTBa M HeJocTaTKu

MpeumyLiecTBa MeTO4a KOHTPOSbHbIX JIUCTOB:

- KOHTpOJ'II:HbIe JINCTbl MOT'YT UCNONb30BaTh JNNLa, He ABNALWMneCcd akCnepTamMu.

- Ecnn KOHTPOJIbHbIE JINCTbl XOPOLUO p83pa6OTaHbl, TO OHM 0bObeauHsT pa3Hoo6pa3Hble BUObI
AKCNEePTHbIX OUEHOK B NMPOCTYH OJ14 NCNOoJib30BaHUA cbopMy OLEeHKWN.

- KOHTpOJ'IbeIe nncTbl obecne4ynBaroT TO, YTO OCHOBHbIE I'IpO6J'IeMbI He ynyLieHbl.
HepocTtatkn meTtona KOHTPOJIbHbIX JTUCTOB!:

- Pabota c KOHTPOMbHbIMW NIMCTaMKU 4acTo CAepXuBaeT cBoOOAy MbICner npu ugeHTudurkauum
OMacHOCTEN.

- KoHTponbHble NUCTBI MCMOMB3YIOT ANS UCCNefoBaHUs "M3BECTHbIX 3HaHWUW", HO He "W3BEeCTHOro
He3HaHua" nnn "Hem3BeCTHOro He3HaHus".

- MNpumeHeHMe KOHTPOSbHbIX JIMCTOB MooLpseT dopManbHoe MoBedeHue nepcoHana no npuHUMny
"NnocTaBuTb ranoyky".

- MeToa KOHTPOJIbHbIX JINCTOB OCHOBaH Ha HabnogeHusx, NO3TOMY CyLleCTByeT yCTOVI‘-II/IBEﬂ
TeHOeHUuna He BnaeTb Ui He 3amMedaTb I'IpO6J'IeMbI.

B.5 NpeaBapuTenbHbIN aHanNM3 ONacHOCTEN
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B.5.1 KpaTkuit 0630p

PHA U ABNAETCA MPOCTbIM WHAYKTMBHbIM METOAOM aHanui3a, Luenb KOTOpOoro COCTOUT B

naeHTudmKaumMm onacHocTen, OMnacHbIX cuTyauurd n CcobblTWA, KOTOPblE MOrYT HapywuTb paboTy unu
HaHecTu Bpea AaHHOMY BUAY AeATenbHOCTU, 060pyd0BaHMIO UK CUCTEME.

Ly MeTtog PHA - Preliminary Hazard Analysis.

B.5.2 O6nactb NpMMeHeHusA

PHA 06bl4HO BBIMOMHAIT Ha pPaHHUX CTagusix pas3paboTKM MNpoekTa B YCNOBMSX HedocTaTka
uHdpopmaumm o geTansx npoekta unu paboumx npoueccoB. PHA yacTo npegwecTtByeT AanbHeWWnM
UCCregoBaHUsIM MMM HanpaefeH Ha nonyyeHne wuHdopmaumm gns  paspabotkm TpeboBaHuA K
npoektupyemon cucteme. PHA Takke MoxeT ObiTb NONe3eH Mpu aHanuse CyLeCTBYIOLWNX CUCTEM,
HanpaBfeHHOM Ha paHXXMpOBaHWE OMacHOCTEN M puUcka Ansi NoCneayLwWwero aHannsa pucka.

B.5.3 BxoaHble AaHHbIe

BxogHble AaHHble BKMOYatoT B cets:

- HbopmMaLmio 06 OLeHNBAEMOW CUCTEME;

- OOCTYIMHbIE M OTHOCALLMECS K Aeny AeTanu npoekTa CUCTEMBI.

B.5.4 NMpouecc BbLINOMIHEHMA MeTOoAA

lMepeyeHb onmacHocTew, OBLWMX ONacHbIX CUTyauui M pucka POpMMPYIOT Ha OCHOBE CrneayloLlen
nHdopmaumm:

- flaHHble 06 MCMOoNb3yeMbiX U M3roTaBNMBaEMbIX MaTepuanax, X XMMu4eckomn Unm MHOM akTUBHOCTM;
- NepeyeHb KCMonb3yeMoro o6opyaoBaHus;

- cBefeHus o paboyeli cpeae;

- cxema pacroroxeHusi o6opyaoBaHus;

- CBEEeHWNs 0 B3aMMOOENCTBUN KOMMOHEHTOB CUCTEMbI U T.A.

Ona noeHTudukaumm pucka n ganbHenwemn oueHkM MOXET ObiTb BbINOMHEH KA4YeCTBEHHbIA aHanu3
nocneacTBUN HeXenaTenbHOro CobbITUS U X BEPOATHOCTEMN.

PHA cnefnyet noBTOpATb MO MepPe MPOXOXAEHUA CTaAuMn NPOEKTUPOBaHMWS, pa3paboTkn 1 UCbITaHWN
ONs1 BbISIBNEHUS HOBbIX ONMACHOCTEN N BHECEHUS HEOOXOAMMbBIX U3MEHEHUI. [ony4eHHble pe3ynbTaTbl MOryT
ObITb NpeacTaBneHbl B BUAe Tabnuubl Mnv B Buae "aepesa”.

B.5.5 BbixogHble gaHHble

BbIxogHble gaHHble BKOYaoT B cebs:

- NepeYeHb OrNacHOCTEN 1 COOTBETCTBYHOLLErO pUcKa;

- pekoMeHZauuu Mo MPUHATUIO PUCKA, PEKOMEHAYEMble CpencTBa ynpaBreHusi, TpeboBaHus K
KOHCTPYKLMM UK 3anpoc Ha BbINOSIHEHME Donee AeTanbHOWM OLLEHKMU.

B.5.6 NMpenmywiectBa M HepgocTaTKu
MpeumyuiecTBa MmeToaa:
- Metoag PHA MoXHO 1cnonb3oBaTth B CUTyaLuUmn orpaHUyYeHHON MHAopMaLnn.

- MeTtog PHA nosBonseTt nccnegosaTb PUCK HA CaMbIX PaHHUX CTaAMAX XXU3HEHHOIO LKA CUCTEMBI.
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HepocTatkn metoaa:
- MeTtog PHA npepoctaBndeT TONbKO NpeaBapuTenbHyo nHdopMaumio.

- Metogq PHA He saBnsetca BCECTOPOHHMM MeETOAOM U He MoxeT obecneuntb NoApOobHYo
nHpopmaumo 06 onacHbIX cOBbITUAX U cnocobax Ux NpefoTBpaLLEeHUS.

B.6 UccnegoBanHne HAZOP

B.6.1 KpaTkuit 0630p

A66pesnatypa HAZOP ' osnauaer uccrnegoBaHne  onacHocTM M paboTocnocoBGHOCTU.

Wccneposanne HAZOP npeacTtaBnsieT cobow CTPYKTYPUPOBaHHbLIA U CUCTEMATU3NPOBAHHBLIA aHanm3
3anfaHMpoOBaHHbIX UMW CYLLECTBYIOLMX NPOAYKUMM, Mpouecca, npoueaypbl unuM cuctemel. ViccneposaHve
HAZOP gBnseTca MeTOOOM wuaeHTUdMKaUUM onacHocTen W pucka pgna nwogen, obopygoBaHus,
oKpyxatoLen cpeabl u/unu gocTmxkeHus uenen opraHusdauum. OT rpynnbel uccnegosaHmas HAZOP o6biyHO
OXMAAaKT No BO3MOXHOCTU KOHKPETHbIX peLleHnin no obpaboTke pucka.

Y HAZOP - Hazard and Operability Study.

HAZOP sBnsetcs KayeCcTBEHHbIM METO[OM, OCHOBaHHbIM Ha WCMOMNb30BAHWM YNpaBsoLIMX COB,
KOTOpble MOMOraloT MOHATb, MOYeMy Lenu MPOeKTUPOBAHUS UMW YCMOBUSA (OYHKLMOHMPOBAHUS He MOryT
ObITb AOCTUrHYTLI HA KaXXOOM aTarne npoekTa, npolecca, npoueaypsl unu cuctemsl. Miccnegosanne HAZOP
06bIYHO BLINOMHAET MEXANCLUUMMUHAPHASNA rpynna B TeYeHNU HECKONMbKUX 3aceaaHuil.

Nceneposanne HAZOP, nogobHo metogy FMEA, HanpasneHo Ha MAEHTUMUKaLMIO BUOOB OTKa30B
npouecca, cucTembl MM npoueaypbl, UX NpuYnH 1 nocnegcteun. OTnuune mccneposaHns HAZOP ot
metoga FMEA 3akniovaetcd B TOM, 4TO Mpu npumeHeHun uccnegosanus HAZOP paccmatpusaioTt
HexenaTenbHble pesynbTaTbl M OTKIMOHEHUS OT HaMEeYEHHbIX pe3ynbTaToB M YCNOBUW ANnd noucka
BO3MOXHbIX MPUYMH 1 BUOOB OTKa3a, Toraa kak B Metoge FMEA aHanu3 HauuHatoT ¢ ugeHTndmkauum snaos
OTKasa.

B.6.2 O6nacTb NpMMeHeHusA

NccnepoeaHne HAZOP nepBoHavanbHO Obino pa3paboTaHO Ans aHanmu3a CUCTEMbl XMMMUYECKUX
npoueccoB, HO BNnocneacTemMm cdepa ero NpUMeHeHust 6bina paclumMpeHa Ans NPUMEHEHUS B TEXHUYECKNX
cucTeMax M CroXHbIX npou3BoacTBax. ObnacTb NpUMEHEHUsT MeToAa BKIOYAET B cebs MexaHu4eckue u
3MNEKTPOHHbIE CUCTEMBI, NPOLEeaypbl, CUCTEMbI MPOrpaMMHOro obecneyeHnsi, OpraHM3auuoHHbIE U3MEHEHUS,
pa3paboTKy 1 aHanu3 PUANYECKNX AOKYMEHTOB (HanpuMep, KOHTPaKToB) 1 Ap.

Mpouecc uccnegosanna HAZOP moxeT ObiTb NPUMEHEH MNpu MObIX U3MEHEHUSX KOHCTPYKLMK,
KOMNoHeHTa(oB), paspaboTaHHbIX NpoLeayp v AEeNCTBUA YenoBeka.

Nccneposane HAZOP wmpoko mMcnonb3yoT Anst aHanm3a nporpaMMHoro obecnedexus. Ecnn ero
NPUMEHSAIT K ynpaBreHuto 6e30nacHOCTbI0 KPUTUYECKMX BUMAOB 0OOpPYAOBaHWA WM KOMMbHOTEPHBIM

cuctemam, TO MeTod obosHavat CHAZOP 1 (McecnepoBaHne  ynpaBneHWst  OMAcHOCTBD U
paboTOCNOCOGHOCTLIO UK UCCNEefoBaHNE KOMIMbIOTEPHOWM ONacHOCTM U paboTocnocoGHOCTH).

1) CHAZOP - Control Hazards and Operability Analysis.

NccnepoBaHne HAZOP o06blMHO MNpeanpuMHUMAalOT Ha CTaauy getanusaumym KOHCTPYKLUMM, Koraa
MnofHasi CxemMa HaMEe4YeHHOro npoLecca yxe paspaboTaHa, OOHAKO elle MOXHO BHEeCTM Heobxoaumble
nameHeHns. C gpyron CTopoHbl, nccnegosaHne HAZOP moxeT ObiTb MPUMEHEHO MnocrneaoBaTernibHO C
pasnuYHbIMU YNPaBRAIOWMMK CITIOBaMM Ha KaXkAOW CTaauMu NPOEKTUpOBaHWUs U pa3paboTku. OHO Takke
MOXeT ObITb BbINOSIHEHO Ha CTaguM MPOW3BOACTBA, OAHAKO Ha 3TOM CTaguu BHECEHWE WM3MEHEHWUN Mo
pe3ynbTaTtam UccrnefoBaHUN MOXET ObiTb Oonee 3aTpaTHbIM.

B.6.3 BxoaHble gaHHble
OCHOBHbIMK BXOAHBIMWU OaHHbIMKU uccriegoBannas HAZOP sapnsoTtes: Tekywas mHdopmaums ob

nccrnegyembix cCUCTeMe, Mpolecce MnuM npoueaype, a Takke Uenu u yHKUMOHasrbHble TpeboBaHus K
npoekTy. BxoaHble gaHHble MOTYT BKMoYaTb B ce0si: YepTexu, nepeveHb TpeboBaHWI, TEXHOMOornveckue
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KapTbl, CXeMbl YMpaBfeHUs MNPOLECCOM M COOTBETCTBYIOLUMX FOrMYECKUX CBA3EW CXEeMbl pasMelleHus
obopygoBaHus, npouedypbl (PYHKLUMOHMPOBAHUS WM TEXHUMYECKOro OOCMyXMBaHWS, MraHbl OEWCTBUA B
aBapuiiHbix cutyaumsx. Ecnm HAZOP He cBsizaH ¢ nporpaMMHbIM obecrneyeHnem, To BXOOHBbIMU OaHHbIMU
MOryT ObITb MOObIE AOKYMEHTbI, ONUChIBaKOLLME PYHKLMN U SNEMEHTbI UCCneayeMbiX CUCTEM UMK npouenyp.
Hanpwmep, BXOAHbIMM O@HHbIMU MOTYyT ObITb: anarpamma OpFaHI/ISaLLI/IOHHOVI CTPYKTYpbl N oOnuncaHune
OTBETCTBEHHOCTM U 06A3aHHOCTEN NepcoHana, NPoeKkT JOroBopa unu npowueaypsbl.

B.6.4 MNMpouecc BLINOMIHEHNA MeToAa

B npouecce wuccneposaHus HAZOP paccmaTpmBaloT NpoekT u TpeboBaHMS K WCCregyembiM
npoueccy, npoueaype unu cucteme, nogpasgensioT UX Ha 4YacTu U NPOBOAAT aHanu3 Kaxaon M3 3Tux
yacTen, 4ToObl OGHAPYXNTb, Kakmne OTKITOHEHUS OT HAMEYEHHOIO UCTMOMNHEHUS MOTYT NMPOU30WTU, YTO MOXET
ObITb MPUYMHON BO3MOXHBIX OTKIIOHEHWUIA M KakOBa BEPOSITHOCTb UX NOCNeAcTBMI. OTUX Lenen JocturaioT
nyTeM CUCTEMATUYECKOro WCCnedoBaHWs TOro, Kak kaxgasi 4acTb CUCTEMbI, Mpouecca Wnv npouenypbl
pearmpyeTt Ha U3MEHEHUSI OCHOBHbIX NapaMeTpOB MpW UCMOMb30BaHUN MOAXOAALLErO yNpaBnsoLEero crosa.
YnpaBnsowue cnosa MoryT ObiTb NOAoOpaHbl ANsi KOHKPETHOW CUCTEMBI, MpoLecca unu npouenypbl, Unm
MOryT OblTb MCNONb30OBaHbl 06LIME ynpaBnsiloLne CroBa, OxBaTbiBalOWue BCe TUMNbl OTKNOHEeHUn. B
Tabnuue B.1 npuBeaeHbl npuMepbl YAacTO UCMOMb3yeMbIX YNPAaBNALWMX CMOB ANA TEXHUYECKUX CUCTEM.
MopobHble ynpaBnswLwmMe CrioBa, TakMe Kak "CNMLWKOM paHo", "cnmwkom no3gHo", "Gonblue", "MeHbLue”,
"cnvwkom  gonro”, "cnuwkom  ObICTpO", "HenpaBwunbHOE HamnpasneHue", "HenpaBunbHas uUenb",
"HenpaBunbHOE AeACTBME" MOryT ObITb MCNONb30BaHbl ANs naeHTUdUKauMm ownbok onepaTopa.

Tabnuua B.1 - MNpumep ynpaensaowmx cnoe nccregoanns HAZOP

TepMuHbI Onpegenenuns

He vinu Het MonHoe oTpuuaHve uenen npoekra

Bonee (Bbiwe) KonnyectBeHHOE yBENMYEHME 3HaYEHU NapaMeTpPOoB BbIXOAHbIX AaHHbIX UM paboymnx
ycnosumn

MeHbLue (Hwke) KonunuyecTBeHHOe yMeHbLUEHNE 3HaYeHNIn MapameTpoB

Tak xe, kak KonnyectBeHHOE yBENuyeHne (HanpumMep, AOMNONMHUTENBHbBIN MaTepvan)

YacTb KonnyectBeHHOE yMeHbLUEHNE (Hanpumep, TOMbLKO OAMH UMW ABa KOMMOHEHTa B CMECK)

3ameHa/HanpoTus Jlornyeckast NpoTUBONOMOXHOCTL (Hanpumep, NPOTUBOTOK)

Opyron lMonHoe oTpuuaHue uenen NpoekTa, pesynbTaTbl NPSIMO NPOTUBOMOSIOXKHBLIE (Hanpumep,
onnaefieHne Unu HeCOOTBETCTBYHOLLMIA MaTepuan)

CoBmecTum C martepuanom nnm okpyxaroLen cpeaomn

YnpasnsoLme crioBa NPUMEHNMbI K TaKUM nNapameTpam, Kak:

dusmnyeckune ceoiicTBa MaTepuarna unm npowecca
dusmyeckune ycrnoBus, Takme kak TemnepaTypa, CKOPOCTb

YKkasaHHOe HazHa4YeHUe KOMMOHEHTa CUCTEMbI UK MPOEKTa (Hanpumep, nepegada
WHopmaLmn)

OKcnnyaTauMoHHbIE acnekThbl

Otanbl nccnepgosaHna HAZOP BknovatoT B cebs:

- HasHayeHue nuua, HaaeneHHoro HeobXoAUMbIMU OTBETCTBEHHOCTbIO W MONMHOMOYMAMU  AOns
nposeneHuss uccnegoeaHmss HAZOP wn obecneveHust nobbix OEWCTBUIR, HanpaBneHHbIX Ha MoJHoe
3aBepLleHne 3Toro npouecca;

- onpepeneHune uenen n o6nactTu NpUMeEHeHUs! UCCreoBaHus;
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- YCTaHOBMNeHNe Habopa Kno4veBbIX 1 YNPaBstoLNX CrOB A5 UCCeg0BaHuS;

- opmupoBanue rpynnel HAZOP; B 3Ty rpynny OObIMHO BKIHOYAKT 3KCMEPTOB MO OCHOBHLIM W
CMEXHbIM OUCLUUMNNNUHAM, MPOEKTUPOBLLMKOB W MNPOU3BOACTBEHHLIA NEepCcoHan, CrnocobHbIX MpPOBECTU
COOTBETCTBYIOLLYIO TEXHUYECKYIO IKCMEPTU3Y M OLEHUTb BO3AEWCTBME OTKMOHEHUN OT HAMEYEHHOro Wnm
cyllecTByloLLlero npoekta. PekomeHaoyeTcsa Bkno4vaTb B rpynny nepcoHarn, KOTOpbI HEMOCPEACTBEHHO He
BOBMeYeH B paboTbl N0 paccMmaTpyMBaeMbIM NPOEKTY, CUCTEME, MPOLIECCY Unu npouenype;

- onpegeneHve Tpebyemor AOKyMeHTaLuK.

Ha cosewanun rpynna HAZOP npoBoauT criegyowme OeNCTBUS:

- nogpasgendetr cucrtemy, npouecc win npoueaypy Ha MeHblwne 3N1eMEeHTbl, NoACUCTEeMbl,
noanpoueccChbl, KOMMOHEHTbI A1 NpoBeAEHUA UX aHalnn3a,

- COrnacoBbIBaeT 3aa4un NPoeKTa Ans Kaxaow noAcucTeMbl, NoanpoLecca Unm KOMNoHeHTa, 1 3aTteM
ONsl KakJoro afieMeHTa NoacuMcTeMbl UM KOMMOHEHTA NPUMEHSIET YNpaBnsitolwme Crosa, O4HO 3a APYruMm,
4YTO MO3BOMSIET BbISIBUTb BO3MOXHbIE OTKIMOHEHWsl, KOTOpble MOryT TMPUMBECTM K HeXenaTernbHbIM
pesyrnbTaTam;

- B cny4ae maeHTUdUKaLUN HexenaTerbHbIX pe3ynbTaToB COrnacoBbliBaeT NPUYMHY U NOCNeacTBUS
ONns Kaxaoro cobbiTus M npeanaraeT cnocobbl Ux ob6paboTku, HanpaBneHHOW Ha npegoTBpalleHne KX
MOBTOPHOrO NOSIBNEHMS UM CMSATYEHUS BO3MOXXHbIX MOCIEACTBUNA, €CN OHU HEN3BEXHbI;

- PerucTpupyeT u aeHTUUUMPYET NPOTOKOSbI 0GCYXAEHUI 1 NpeanoXeHHble cnocobbl 06paboTku
pvcka.

B.6.5 BbixogHble gaHHble

B npouecce HAZOP Bpemsa obCyxaeHus no KaxaoMy MyHKTY WCCNeaoBaHus AOIDKHO ObiTb
3aperMcTpupoBaHo. 3anucu OOIDKHbl  BKMAYaTb B cebdA:  mcnonb3yemoe  ynpasfsiolwee  CrioBso,
OTKMNOHeHue(s1), ero (Mx) BO3MOXHble MPUYMHbBI, MPEANOXKEeHHble AEeNCTBUA MO UAEHTUMULMPOBAHHBLIM
npobrnemMam n OTBETCTBEHHOrO 3a 3TW AENCTBUS.

[nsa noboro oTKNOHEHUS, KOTOPOe HeNb3s UCMPaBUTb, HEOOXOAUMO OLIEHUTb €ro PUCK.

B.6.6 NMpenmywiecTBa M HepocTaTKu

Nceneposanve HAZOP nveet criegylowme npeMmMyLLecTsa:

- MeToa obecneyvBaeT cucTtemaTMyeckoe W MONHOE WCCIeAoBaHWe CUCTeMbl, mpouecca Wi
npoueaypsi.

- K paboTte npuBnekarTcs 3KCNEPTbl MO CMEXHbIM HampaBreHUsIM OesTenbHOCTW, BKIo4vast
cneumanmcToB, UMEKLUX NPaKTUYECKUIA MPON3BOACTBEHHbIA OMbIT PaboTbl, KOTOPLIM, BEPOSITHO, NpUAETCS
BHeApPSATb pekomeHgaumm no obpaboTke pucka.

- MeToa nomoraeT B Bblbope pelleHns n cnocoboB 06paboTku pucka.

- MeToq NPUMEHMM K LLMPOKOMY AMana3oHy CUCTEM, NPOLIECCOB U1 NpoLeayp.

- MeTopq no3BonsieT TOYHO paccMoTpeTb NPUYNHbI U NocneacTenA OLNBOK UCMONHUTENEN.

- B pamkax npouecca HAZOP npoxoguT peructpauusi BCEX 3anucer, YTo nos3sonsieTr obecneyvntb
0bObeKTMBHbIE CBMAETENLCTBA AN AalNbHENLLEro aHanmaa.

HepnoctaTtkn nccnegosanmna HAZOP:
- OeTanbHbIi aHann3 MoXeT ObITb ANUTENBHBIM MO BPEMEHU U NO3TOMY ObiTb LOPOrOCTOSALLMM.

- HeTanbHbii aHanu3 TpebyeT HanuuuMs NOAPOOHOM AOKYMeHTauuu un TpeboBaHM K cuUcTeEMam,
npoueccam unu npoueaypam.

- NiccnepoanHne HAZOP mMoxeT ObiTb COCPegoTOYEHO HAa HaXOXAEHUM AeTarlbHbIX PELIEHWI, a He Ha
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NepecMoTpe MCNOMb30BaHHbLIX OCHOBHbIX MPEAMONIOKEHUA (3TOT HEAOCTATOK MOXHO CMSAMYMTb MO3TanHbIM
NpUMeHeHneM MeToaa).

- ObeyxaoeHne MoxeT OblTb COCPeaoTOYEHO Ha OTAeNbHbIX Mpobnemax npoekTa M He KacaTbCs
LUMPOKMX UNN BHELLUHUX NpobGrem.

- MeToq orpaHu4yeH 3agadamMu NpoekTa, obnacTbio M LENSAMU UcCneanoBaHusl, onpeaeneHHbIM1 ans
rpynnbl.

- MeTtog ocHoBaH Ha OKCMNEPTHbIX OLUEeHKaxX MNPOEKTUPOBLLUMKOB, KOTOPbIM MOXET ObITb CMNOXHO
YCTaHOBUTb HEAOCTATKMN CBOUX MPOEKTOB.

B.6.7 CcbinoyHble cTaHAAPThI

M3K 61882 WccnegoBaHne onacHoctu u pabotocnocobHoctn (HAZOP). PykoBoacTBO MO
NMPUMEHEHMUIO.

B.7 AHann3 onacHoCTU U KPUTUYECKUX KOHTPOJIbHbLIX TOYEK

B.7.1 KpaTkuin 0630p

MeTog aHanm3a onacHOCTU M KPUTUYECKMX KOHTPOMbHbIX TOYEK (HACCPII') no3sosnsieT NocTpouTb

CTPYKTYPY MOEHTU(PMKALMN ONACHOCTEN M NPOBEPKU CPeACTB YNpaBieHnst BO BCEX YacTsX npouecca. dToT
MeTO[ HanpaBrfieH Ha 3aluTy OT onacHocTeil M obecrneyeHue BbICOKOM HaOEeXHOCTM U BGe3onacHocTu
npoaykumn. OcHoBHoW uenbto HACCP sBnsieTcs MUHMMM3auMsi pucka MyTeM MNPUMEHEHUS CPeacTB
yrnpaBrieHust B NpoLecce Npou3BoACTBa NPOAYKLMUM, @ HE TONBbKO MPU KOHTPOSE KOHEYHOW NPOoAYKLUK.

Y HACCP - Hazard Analysis and Critical Control Points. MeTtoa nHorga HasbiBaloT "AHanNn3 puUckoB 1
KPUTUYECKMX KOHTPOSIbHbIX TOYEK".

B.7.2 Obnactb npuMeHeHuUs

MepBoHavaneHo metog HACCP 6bin pa3paboTaH gons obecneveHnsi KadecTBa NPOAYKTOB MUTaHWA B
KOCMMYECKON oTpacnu. B HacTosiee Bpemsi OaHHbIN MeTo OObIMHO MCMONb3YHT OpraHu3auuy MuyLLEBON
NMPOMBILLIIEHHOCTM AN YNPaBNEHUS PUCKOM (PU3NHECKOTO, XMMUYECKOTO UM BUOMNOrMYeckoro 3arpsa3HeHns
nuwesblx npoayktoB. Meton HACCP Takke ucnonb3yloT MNpu  M3roToBNeHUn apMaueBTU4eCcKmX
npenapaToB N MeQULMHCKUX YCTPOKCTB. MpuHUMn naeHtudmrkaumm aktopos, KOTOpble MOMYyT NMOBMUATL Ha
Ka4yecTBO MPOAYKLUMU, 1 UCMOMb30BAHME KOHTPOSbHbIX TOYEK MPON3BOACTBEHHOIO Npouecca, rae Heobxoaum
MOHUTOPWHI KPUTUYECKUX MapamMeTpoB N BO3MOXHbIX OMACHOCTEN, MOXET ObITb Takke MPUMEHEH B OPYrux
TEXHUYECKNX CUCTEMAX.

B.7.3 BxogHble oaHHble

MpumeHeHne metoga HACCP HaumHaloT ¢ cocTaBneHust TEXHOMOMMYECcKoM KapTbl UM BroK-CXeMmbl
npouecca u cbopa nHdopmaumm o6 onacHOCTAX, KOTOPbIe MOTYT MOBNUATL Ha Ka4yecTBO, 6e30MacHOCTb UIn
Ha[EeXHOCTb npoLecca U KOHeYHoW npoaykummn. MiHdopmaums o6 onacHOCTSAX, COOTBETCTBYHOLLEM PUCKE U
crnocobax nx KoHTpons npeacTaBnseT cobol BxogHble aaHHble HACCP.

B.7.4 MNMpouecc BbINONMHEHNA MeToAa

MeTton HACCP ocHoBaH Ha crnegytoLwmx npuHumnax;

- ngeHTMdmrKaLms onacHOCTEN U COOTBETCTBYIOLLMX Npeaynpexaaowmx 0enCcTBUm;

- OnpeferneHne KOHTPOMbHbIX TOYEK Mpouecca, B KOTOPbIX MOXHO YCTPaHUTb OMAcHOCTUM Wnu
KOHTPONMPOBAaTb UX BO3HUKHOBEHMWE (KPUTUYECKME KOHTPOrMbHbIE TOYKK, unn CCP);

- YCTaHOBJII€EHNE KPUTUYECKUX FpaHuL nNpu KOHTPONEe BO3HUKHOBEHUA OMacHOCTEN, T.e. ONS Kaxaown
KpMTVILIeCKOIZ KOHTpOJ'IbHOI7I TOYKM HeoBXoanmo YCTaHOBUTb AMana3oH N3MeHeHNA napamMmeTpoB;

- MOHUTOPVHI KPUTUYECKUX TPaHWL, AMNS KaXKOO0N KPUTUYECKON KOHTPONbHOW TOYKY;

- onpefernieHve KOppPeKTUPYHLNX AEeNCTBUIA, ecrnv napamMeTpbl NMpouecca BbilSM 38 YCTaHOBMEHHbIe
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rpaHuupl;
- yCTaHOBMNeHMe npouenyp Bepudukalmuy;
- BHeApeHue npoueayp ynpasrneHus 3annucamm n JOKyMeHTaumen Ha kaXxaoMm atane npotecca.
B.7.5 BbixogHble gaHHble

3apernctpmpoBaHHbIE€ 3anucuy, BKNYasa KapThl aHanmnaa onacHocten un nnad HACCP, npeacraensioT
cobon BbixoAHble aaHHble HACCP.

B KapTy aHannaa OornacHoCTen Ang Kaxagoro atana npouecca OOJKHbI ObITb BKJTHOYEHbI:

- ONacHOCTU, KOTOpblE MOTyT OblTb HOBbIMU, KOHTpONIMpyemMbiMn mnnn Bo3pactarvowjymymMmn Ha OgaHHOM
aTane npouecca;

- OLIEHKa 3Ha4YMMOCTU pUCKa AaHHbLIX OMacHocTel (Takas oLeHKa pucka OCHOBaHa Ha PacCMOTPEHUU
NOCrneacTBUiA M BEPOSATHOCTM OMacHOro cobbITUs U SABMAETCA Pe3ynbTaToM O0ObeAMHEHMS! MOMyYeHHOro
paHee onbITa, NOMyYeHHbIX IKCNePUMEHTambHbIX AaHHbIX U AaHHbIX ONYyBNMKOBaHHBIX UCTOYHUKOB);

- 3aKJIl04YEHME O 3HaYMMOCTMN COBOKYMHOMO PUCKa;

- BO3MOXHbIe Nnpeaynpexaatolime AeUcTBUS ANSA KaXO0N OnacHoCTY,

- BO3MOXHOCTb NpPUMEHEHUA MOHUTOPUHIra Wnn KOHTPONA BO3HWMKHOBEHUA OMacHOCTM Ha OaHHOM
aTane (T.e. noareepXxneHme T1oro, YTo To4Ka ABIAETCA KpMTMHeCKOVI KOHTpOJ'IbHOVI TOLIKOVI).

Mnan HACCP cogepxuT conpoBOAMTENbHbIE NPOLeaypbl, NMPUMMEHEeHMe KOTOpbix obecneuymBaeT
ynpaBreHne pyuckOM KOHKPETHbIX NpoekTa, npoayKuuu, npouecca unu npoueaypsl. NMnad HACCP Bknoyaet
B cebs nepeyveHb BCEX KPUTUYECKMX KOHTPOSBbHbIX TOYEK C YKadaHWeM AN KaXO0W KOHTPONbHOW TOYKN:

- KPUTUYECKMX FPaHML, OOMYyCKaloLWMX NpoBeaeHe npeaynpexaatowmnx GencTBui;

- BbINOSIHAEMbIX AEUCTBUN MO MOHUTOPUHIY U HENpPepbiIBHOMY KOHTPOJIHO (B TOM 4uUcne kKoraa, Kto un
Kakum crnocobom BbINOMHAET MOHMTOpVIHI');

- TpebyeMble KOPPEKTMPYHOLLME OENCTBUS NPU OOHAPYXXEHMW HAPYLUEHUS KPUTUYECKMX FPaHuL;

- cnocoba Bepudmkaumm n eicTBUii No permcTpaumm sanucen.

B.7.6 NMpenmywecTBa 1 HeJoOCTaTKN

Mpenmyliectsa metoaa:

- Metog HACCP npeacraenset cobowi CTPYKTYpMpOBaHHBLINA MPOLECC, KOTOpbIA obecneynBaeT
OOKYMEHTUPOBaHHbIe CBUAETENbCTBA KayecTBa MAEHTUdMKALMM OMacHOCTU, YMNpPaBfeHUs U CHUXEHUS

puvcka.

- Metog HACCP opueHTUpoBaH Ha pelleHne NpakTUYeckux BONPOCOB: Kak U rae B Npouecce MOXHO
npeaynpeanTb NOsIBIIEHNE ONACHOCTEN U YNPaBIATb PUCKOM.

- Metog HACCP nosBonsieT ynpaBnsaTb pUCKOM B MpoLecce NPOu3BOACTBa, He nonarasicb TOMbKO Ha
KOHTPOJTb FOTOBOW MPOAYKLNN.

- Metog HACCP paeT BO3MOXHOCTb MAEHTMULMPOBATL OMACHOCTW, BbI3BAHHbIE OENCTBUSIMU
YyeroBeka, U COOEPXMT cnoco® ynpaBneHUs B MOMEHT COBeEpLUEHMSI OLKNBOYHOro [OEencTBus unu
BNOCNeACTBUN.

HepocTaTtku metoaa:

- Ona npumeHenuns metoga HACCP Heobxoammo, 4yTobbl onacHoCcTn 6binmn ngeHTnduumMpoBaHsl 1
onpeaeneH COOTBETCTBYHOLWIMA MM pUCK. Takke [OMKHbl OblTb onpegeneHbl HeobxoauMMmble cpencTsa
ynpaenenusa. B npouecce npumeHeHuss metoga HACCP Heobxogumo onpedennitb  KpUTUYECKue
KOHTPOMbHbLIE TOYKM U KOHTPONMPYEMble NapaMeTpbl, YTO He Bcerga BO3MOXHO M 4acTto Tpebyet
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NpYMEHeHNs1 APYrMx MeTOA40B MeHeQKMeHTa pucka.

- MpuHSATUE Mep TOMbKO NPY BbIXOAE KOHTPOMPYEMbIX NapaMeTpoB 3a YCTAHOBIEHHbIE MPaHULbl He
Bcerga AaeT apeKkTUBHbIE pe3ynbTaThl, MOCKOMbKY HE NO3BOMSIET Y4ECTb U3MEHEHUS] CpeaHero npouecca,
Korga KOHTponupyemblidi napaMeTp U3MeHsieTcs BOMan rpaHuubl.

B.7.7 Ccblno4Hble cTaHAapThbl

MCO 22000 Cuctembl MeHemxmeHTa 6e30MacHOCTM MULLEBbIX NPOAYKTOB. TpeboBaHua kKO BceM
opraHu3auuam B LN NpoM3BoACTBa M NOTPeGneHmst NULWEBLIX NPOAYKTOB.

B.8 OueHKa TOKCMKOIOrM4YeCcKoro pucka
B.8.1 KpaTkuit 0630p

OLueHKy TOKCUMKOMNOrMYeCcKoro pmcka NpUMEHSIIOT ANS OLEHKN NOABEPXKEHHOCTU PaCTEHUMN, XXNBOTHbLIX U
nogen Bo3gencTBUI0 3KONOrMYecknx onacHocten. MeHeaKMEHT TOKCUKONMOrM4eckoro pucka Heobxoamm Ha
Ka)kOoM aTane NpuHATUSA peLleHnin, BKINKOYasi CPaBHUTENBHYHO OLEHKY U 06paboTKy pucka.

MeTof OLIEHKM TOKCUKOMOIMYEecKOro pucka BKModvaeT B ceGs aHanu3 onacHOCTel UMM UCTOYHMKOB
ylepba 1 1x BO3OENUCTBUI Ha LiENeBble rpynnbl HAaceneHnsl U NyTei 3KCNo3nUuM onacHbIX BO3AeNCTBUIA Ha
3Tn rpynnbl. MMonyyeHHylo WHdoOpMauuMio 3aTeM 06pabaTbiBaloT W MONy4YaloT BEPOSATHOCTHYIO OLIEHKY
CTeneHu u xapaktepa yiiepba.

B.8.2 O6nactb NpMMeHeHusA

[nsa oueHkn BO3OENCTBUSA (TAKMX UCTOYHUKOB, KaK XMMUKaTbl, MUKPOOPraHM3Mbl U Ap.) HA pacTeHus,
XXUBOTHbIX U NIOSEN UCNONb3YIOT OLIEHKY TOKCUKOMOrMYeCcKoro p1cka.

OTpenbHble 3aneMeHTbl JaHHOTo MeToda, Takue Kak aHanua nyTen aKCno3vuuum, B KOTOPOM UCCIeayoT
pasnuyHble crocobbl PacnpoCTpaHEHUs] ONACHOCTN Ha OBBEKT, MOryT ObiTb aganTUPOBaHbl Y MPUMEHEHbI B
pasnMYHbIX 06NacTAX MeHeMKMEHTa puUcka ONs 340POBbS YeNoBeKa U OKpyXKaloLlei cpeabl U NorneaHbl npu
naeHTudmKaLMmnm MeTogoB 06paboTku pucka.

B.8.3 BxoaHble gaHHble

[na pgaHHoro metoga HeobxoaMMbl OOBEKTUBHBLIE [aHHble O Xapakrtepe, CBOWCTBaX OMacHoOCTEN,
YA3BUMbIX MeCTax LeneBou rpynnbl HaceneHnq (VIJ'II/I I'IOI'IYJ'IFILI,VII/I) W B3aumMoaencTemm VILI,eHTVI(bVILI,VIpOBaHHbIX
onacHocTen. OTu aaHHble 06bIYHO OCHOBAHbI Ha na6opaToprlx 1 annaeMmnoriormn4yecknx nccnenoBaHmAax.

B.8.4 MNMpouecc BLINOMIHEHNA MeToAA
Mpouecc BknioyaeT B cebs nepedncneHHbIe Hke dTanbl:

a) q)OpMyJ'IVIpOBKa I'IpO6J'IeMbI, BKINO4aa YycCTaHoBJiEeHUe obnactu NPUMEHEHUA OUEeHKMN nyTem
onpepeneHna uenesbiX rpynn HacerieHnda n Tmnos OonacHoCTEMN.

b) aeHTudukaums onacHocTeln, BKoYasa naeHT1udmKaumuio Bcex BO3MOXHbIX MCTOYHMKOB Bpeaa Ans
LLeneBow rpynnbl HAaceneHus oT uccrnegyembix onacHocten. oeHTndukaumsa onacHocTel o6bIMHO OCHOBaHa
Ha 3HaHMAX SKCMEPTOB U AaHHbIX ONYGNMKOBAHHBIX UCTOYHUKOB.

Cc) AHanuM3 oOnacHOCTEW, BK/O4Yas WCCrefoBaHWE XxapakTepa M Npupoabl OMacHOCTEN U UX
B3aMMOJENCTBMA C OOBbEKTOM BO3AENCTBUSA. Hanpumep, npyn uccnegoBaHMm BO3OENCTBUSA HA YeroBeYecKnii
OpraHu3m XMMWUYECKMX BELLECTB OMACHOCTU MOTYT BKITHOYATh B Ce0s1 OCTPYHO U XPOHMYECKYHD TOKCUYHOCTb,
BO3MOXHOCTb  noBpexaeHus [OHK, Bbi3biBalOWEro OHKOMornyeckue 3aboneBaHus,  HapyLleHusi
3aMOpMOHaNbLHOrO pasBUTUA M penpoaykumMm Yernoseka. s KaXaoro onacHoro BO3OeNCTBUS ONpedensioT
BennuuHy Bosgenctsms  (Bosgencteme), COBOKYNHOCTb  BO3OEMCTBYHOLUMX — OMAacCHOCTENW, KOTOPbIM
noasepraeTcsa Uenesas rpynna HaceneHus (Josy), a Takke, N0 BO3MOXHOCTU, MEXaAHU3M 3TOr0 OMACHOro
BO3gencTBus. HeobxogMMo OTMETUTb YPOBHM, Ha KOTOpbIX HeT 3ameTHoro Bo3gewnctBuss (NOEL) n Het
3ameTHoro otpuuatenbHoro Bo3gencteua (NOAEL). 3Ty ypoBHU MHOrA4a UCNONb3YIOT B KAYECTBE KpUTepues
npUemMnemMocT pucka.

OnNsi oueHKN 3KCMOo3WLUMM XUMWYECKMX BELLECTB MCMOMb3YHT pesynbTaTbl TECTUPOBAHUS U CTPOST
KpuByto [lo3a - Bosgencteue (cMm. pucyHok B.1). [laHHble 06bIYHO NOMy4YaloT Ha OCHOBE TECTOB Ha XUBOTHbIX
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Mnn n3 3KCNepuMeHToB Ha UCKYCCTBEHHO BbiPaLLEHHbIX TKaHAX UK KNneTKax XXUBOTHbIX.

HabGniopaemos 4
BoagelcTene

Kpuean
DNoaa — BoapedcTere

BO3NEHCTEBMA

Mopor Aosa

HabnwoaeMors
BOZNEWCTEMA

PucyHok B.1 - Kpueas [Josa - Bosgenictaue
Bosgenctene Apyrnx OMacHOCTEW, TakuMxX Kak BO3OEWCTBME MUKPOOPraHM3MOB WUIM M3MEHEHue
Buonornyeckoro Buaa, MoxeT ObITb onpeaeneHo Ha OCHOBE AaHHbIX HabNaAeHUA N AaNUOEMUOTTOTMYECKMX
uccrnegosaHun. lMocne Toro kak xapaktep B3aumogencTsus Bo3byautenen 6GonesHer wunu napasuToB C
006BEKTOM UCCrefoBaHUA onpenesieH, OLEHUBAOT BEPOATHOCTb TOrO, YTO B pe3ynbTaTe MOABEPXKEHHOCTU
KOHKPETHOMY BMAy OnacHOCTM BygeT HaHeCEH KOHKPETHbIM YPOBEHb Bpeaa.

d) AHanus akcnosuumu, BKMoYas nccrneaoBaHe Toro, Kak ornacHoe BeLlecTBO UMK ero ocTaTku MoryT
BO3AEeWCTBOBATb Ha LIENeBYy0 rPynny HaceneHuss U B KakoM KonuyecTse. [aHHbI aTamn 4acTo COAepXuT
aHanua nyTeil pacnpocTpaHEeHUsi OMacHOCTEN, NPenATCTBYIWUX GapbepoB U (haKTOPOB, BIMSIOLWMX Ha
YPOBEHb 3KCMO3MUMU. Hanpumep, npyu MccrefoBaHUM XUMUYECKUX BbIOGPOCOB aHanm3 3KCMO3nUMK OOSKEH
BKMoYaTb B cebsi: MccrnefoBaHMe TOro, HACKONbKO Bernvka obrnacTb pacnbiNeHUs XMMUYECKMX BELLecTB,
KaKkUM nyTem BbIGPOCHI MOTYT MPOM30MTU U NMPU KAKUX YCIIOBUSIX MOXET BO3HUKHYTb NpsiMOe BO3AEWCTBUE Ha
noAen 1 KUBOTHBIX, CKOJIbKO XUMWUYECKUX BELLECTB OCSAeT Ha pacTeHWsl, KakoBbl NyTW PacnpoCTpaHeHus
A0OXUMMKATOB, MOMAaBLUMX B TPYHT, MOTYT 1M 3TU XMMUYECKME BeLLeCTBa HaKannMBaTbCs B KUBbLIX
opraHu3Max U B TPYHTOBbIX Bogax. AHanmu3 3SKCNosULMM MOXET codepXkaTb WCCrefoBaHVe napasuTos,
nonagaroLwmnx U3 Apyrux permMoHoB, NyTh UX PacrpoCTpaHEHUs 1 BO3AeNCTBUS Ha 06BbEKTbI XKNBOI NpUpoab.

e) XapakTepuctuka pucka, BkIovyatollasi c6op 1 06o6LieHne nonydYeHHoW MHdopmauuy Ha aTanax
aHanusa onacHoOCTel M aHanmaa 3KCMo3uUMU U OLEeHKY BEPOSITHOCTM MOCINEeACTBUIA B Cllydae COBMECTHOro
BO3AeWCTBUSI onacHocTel. B cuTyaumm ¢ 6onbLIMM KONMYECTBOM OMacHOCTeN 1 NyTel UX pacnpocTpaHeHus!
MOXeT OblTb NPOBeAEeH WX HauyasllbHbI aHanMs, a 3aTem JdeTarbHblii aHanM3 OnacHOCTEN U 3KCMO3MLIUK.
AHanu3 pucka OomkeH 6bITb BbINOMHEH Ha OCHOBE 06LLIMX CLeHapueB pucka.

B.8.5 BbixogHble AaHHble

BbixogHble AaHHble OObIYHO XapaKTepusyloT YpOBEHb pucka BO3AENCTBMS  JKCMNO3MLMKM  Ha
paccMaTpyMBaeMbIi OOBLEKT KOHKPETHOW OMAacHOCTM B MMEKLMXCS YCrnoBusiX. PuUCKk MOXeT ObITb
npeactaBneH B BUAE KONMUYECTBEHHOW, CMELLIAHHOM WKW KayeCcTBEHHOW oueHku. Hanpumep, puck
OHKONMOTrNYecKmnx 3aboneBaHnn YacTo XapaKTepPU3yoT BEPOATHOCTBLIO TOrO, YTO YeroBeK 3aboneeT B TeYeHne
YyKa3aHHOro nepvoja BCreacTBMe BO3OENCTBUSA KOHKPETHbIX BPeAHbIX XMMuyeckux BellecTB. CMellaHHbIn
aHanM3 MOXeT ObITb MCMoNb3oBaH Afs MOJyYeHUs MHOEKCa pUCKA KOHKPETHOIO BPEOHOro XMMWUYECKOro
BELLleCcTBa MM BPedHOro MuKpoopraHuama. KadecTBeHHasi oueHKa pucka MOXeT NpeacTaBnsiTb cOOOoK
OTHEeCeHMe pucka K OOHOMY W3 YPOBHEW (BbICOKOMY, CPEeOHEeMY, HWU3KOMY) UMM OnucaHue BepOSTHOro
BO3OENCTBUA.

B.8.6 NpenmywiectBa n HegocTaTkn

I'Ipemmyu.l.eCTBo [aHHOro aHanusa COCTOMT B TOM, YTO OH obecneuvmBaeT geTanbHOe MOHMMaHue
I'IpO6J'IeMbI " q)aKTODOB, CI'IOCO6CTByIOLLI,MX NOBbILLEHNIO pUCKa.
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AHanns nyTen pacnpocTpaHeHUs O4YeHb Mones3eH Ans Bcex obnacrten aHanmaa pucka. OH nossonser
naeHTUnLUmMpoBaTh, Kak 1 rie MOXHO yCOBEPLUEHCTBOBaTb CPeACTBA yNpaBleHNs U NPUMEHNTb HOBbIE.

OpHako ona gaHHOro aHanmsa HeobxoanMbl JOCTOBEPHbIE AaHHbIE, KOTOPbIE YAcTO He OOCTYMHbI UK
UMEIT BbICOKUA YPOBEHb HeonpeaeneHHoCcTU. Hanpumep, obwme aaHHble 06 onacHOCTAX, NOSyYeHHbIe Ha
OCHOBE 9KCMEPUMEHTOB Ha >KMBOTHbIX, MCMOMb3YKT Ans nocTpoeHus kpveon [o3a - Bosgewnctsue u
3KCTPanonupyoT ANs OUEHKM BO3AEWCTBMMA Ha yernoBeka. CyllecTBYHOT MHOXECTBEHHble MOAENW Takow
akcTpanonaumn. Ecnn obbekTom ABMNsieTCs OKpyXKawllas cpeda, a He noan, M ONacHOCTU He SABMATCA
XUMUYECKMMW, [aHHbIX, COOTBETCTBYHLUMX KOHKPETHbIM YCMOBMSIM UCCNeaoBaHusi, MoXeT ObiTb
HeJocTaToYHo.

B.9 CTpyKTypupOBaHHbIW aHanNu3 cueHapueB MeTo40oM "4yTo, ecnu?”

B.9.1 KpaTkuit 0630p

Metog SWIFT Ly nepBoHa4vasnibHO Obin paspaboTaH B kadecTBe 0Ooriee NpoOCTON anbTepHaTUBbI

uccnegosaHns HAZOP. 370 cucTtemaTnsmMpoBaHHbLIN METo4 WCCNeaoBaHWs CLEHapueB, OCHOBAHHbIA Ha
KOMaHOHOW paboTe, B KOTOPOM UCMONb3YyT HAabop cnoB unu ¢pas-noackasok, NomorarwLmx B npouecce
COBELLaHMsa yd4acTHMKaM rpynnbl MOeHTUMUMPOBaTE ONacHble CUTyaUnMn U CO34aTb CLIEHAPUA UX pasBUTUS.
Beaywwuin n rpynna, ncnonb3ysa ctaHaapTHble pasbl "4To, ecnu” B codeTaHun ¢ NoAckaskamu UCCreaytoT,
KaK cucTema, afieMeHT NpOoM3BOACTBEHHOMO MpoLecca, opraHM3aunst unu npouegypa oyaoyTt Bectu cebs nog
BO3aencTBMEM onacHoro cobbitns. Metogq SWIFT o6blMHO NpuMMeHsOT Anst 6onbliMx cuctem c bonee
BbICOKMM YPOBHEM AeTanunsauum, 4em nossonset uccnegosaHme HAZOP.

Y SWIFT - Structured what-if technique.

B.9.2 Obnactb NnpMMeHeHus

Metog SWIFT nepBoHadanbHO Obinl paspaboTaH Onsi MccrefoBaHWs OMACHOCTEW XUMMUYECKMX U
HepTeXMMnYecknx nNpeanpusaTvi, No3gHee ero Cranu LWKMPOKO MPUMEHATb K CMCTEMaM, MX 3feMeHTaM,
npoueccam, npouegypam u opraHusaumm B LernoM. OcoBeHHO 4YacTo [aHHbI MeToAd MPUMEHSIOT AN
nccregoBaHusi NOCNeACcTBMIN UBMEHEHWI, @ TakKe HOBbIX U MU3MEHEHHbIX BULOB pUCKa.

B.9.3 BxoaHble gaHHble

WNccnenyemble cuctembl, Npouenypbl, 3NeMEHTbI, NPOLLECChl /UM UX M3MEHEHUA HEOOXOAUMO TOYHO
onpegenuTb 0O Havana uccnegosaHus. CnedyeT YCTaHOBUTb BHYTPEHHUE M BHELWHWE uenu u obnactu
NpPUMEHeHNs nyTemM NpoBeAeHNs onpoca U U3y4yeHUss BCNOMOraTeribHbIX AOKYMEHTOB, MiaHoOB U rpaduKos.
O6bIYHO uccnegyeMble 3MIEMEHT, CUTYaLMI0 UK CUCTEMY NOAPA3AeNnsAoT Ha YacTu, y3nbl UMW KIOYEBbIE
KOMMOHEHTbI, YTOObI YNpOCTUTL NpoLEecC aHanu3a. OTO pexe AenakwT Ha 3Ttane onpegeneHns obbekToB
nccnenoBaHusa Npu ucnonb3osaHmn metoga HAZOP.

ApyrumMun  KntoveBbIMU BXOAHLIMW [AHHLIMW SABMAOTCH 3HAHWUA OKCMEPTOB U ONbIT CreunanucTos,
Yy4YacTBYIOLIMX B FPYMNMNOBbIX UCCNEAO0BaHUSAX, K OTOOPY KOTOPbIX HEOGXOAMMO NOAXOAWTb OYeHb TLATeNbHO.
Bce npuuyacTHble CTOPOHbI AOMKHbI ObITb MpeacTaBneHbl N0 BO3MOXHOCTU C yKka3aHWeM onbiTa paboTbl C
aHanorM4yHbIMM ANeMeHTamMu, CUCTEMaMU, UX UBMEHEHUSIMU UNN CUTYaLUSMU.

B.9.4 MNMpouecc BbINONMHEHNA MeToAa

lMpouecc cocTonT 13 cneayroLmx 3Tanos.

a) Jo Havyana vccnefoBaHWa BedylwM COCTaBnsieT CNMCOK CMOB uNnu dpas-noackasok, KOTopbIv
MOXeT ObITb OCHOBaH Ha CTaHAapTHOM Habope cnoB M pas WAM COCTaBMEH CaMOCTOSATENBHO,

Hal'lpaBﬂeHHbIVl Ha obecneveHne BCECTOPOHHEIo aHanm3sa onacHocTen unm pUCKa.

b) B Havane coBelwaHns HeobxooMmo OGCy,D,I/ITb M cornacosatb BHELWHWE U BHYTpPEHHUE uenn u
obnactb npuMeHeHna nccnegyembixX anemMeHTa, CUCTeMbI, NX N3MEHEHN Unn cutyauunn.

c) anee Begywmn npegnaraeT y4acTHUKaM 06CyanThb:

- U3BECTHbI€ OMacHOCTU N PUCK;
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- NpegplayLime onbIT U UHUNOEHTDI;

- N3BECTHbIE 1 CYLLECTBYIOLLNE CPEACTBA yNpaBneHus 1 3almTHbIe Mepbl;

- obsa3aTenbHble TpeboBaHMSA U OrpaHUYEHNS.

d) O6cyxaeHme NpoxoanT nervye, ecnu Bonpochbl COCTaBMeHbl C CNONb3oBaHneM gpas "4to, ecnu" n
cnoB unu obbekToB-noAackasok. [Npumepamu dpas "4yto, ecnn" MoryT ObiTb Takue pasbl, Kak "4To
npousonget, ecnu ...", "4To cnyuutcs, ecnu ...", "MOr KTo-TO Mnu Morno 4to-to ...". OCHOBHas 3agadva
COBeLaHnsa - CTUMYNMpoOBaTb FPynmny K WCCMeLOBaHUI0 BO3MOXHbBIX CLEHapueB OmnacHbiX COObITUNA, WX

NPUYMH, NOCNEACTBUN U BO3LENCTBUN.

e) Mpynna vccrnenoBaHuss OOSMKHA 06OGLUMTL MOSyYEHHYID MHGOPMAaLUIO O pUCKe U pacCMOTpeTb
cpeacTBa ynpaBreHus.

f) OnuncaHne pucka, ero npuyMH, NOCNEACTBUN U NNaHUPyEMbIX CPeACTB ynpaBneHusl, ogob6peHHbIX
rpynnow nccnenoBaHusi, 4OMKHO OblTb 3aperncTpupoBaHo.

g) WccnepgoBatenbckasa rpynna AOSDKHA paccMOTpeTb BONPOC 06 agekBaTHOCTU U 3dEKTUBHOCTU
CpeacTB  ynpaBneHus, OueHUTb 9dPMEKTMBHOCTL YMNpaBneHus pPUCKOM W  AaTb COOTBETCTBYOLLEE
3aknoveHve. Ecnu B 3aknioveHMn faHa HeyooBneTBOpUTENbHas OueHKka cpeacTBam ynpaBneHus wu
npoueccy ynpasneHus pUckom, TO rpynna JosmkHa aanee 6onee rnyboko paccMoTpeTb 3agadvy obpaboTku
pvcka 1 onpegenutb HeobxoauMble cpeacTsa yrnpaBneHus.

h) B npouecce nocneaytouero obcyxgeHnss HeobxoanMo UCMonb3oBaTb Bonpockl B cdopme "4To,
ecnu" Ans naeHTMdUKaLmMmn nocrneayoLwmx BUOoB prcka.

i) Begywwmn pomkeH uCnonb3oBaTb CMMCOK CIOB-MOACKA30K AN ynpasneHuss obcyxaeHnem u
NMOMOLLM B BbISIBNEHUN AOMNOMHUTENbBHBIX MPOBNEM U cueHapreB pa3BUTUS ONAcHOro codbiTus.

j) Ana onpeaeneHns NpUOpUTETHOCTU HEOBXOAMMbIX OEWCTBUA OObIYHO MCMONb3YIOT KaYeCTBEHHbIN
WUNN CMELUaHHbIN MeTodbl OueHKM pucka. OueHKy pucka OObIMHO NPOBOASAT C YYETOM CYLUECTBYHOLLMX
CpeacTB ynpaBneHus u nx aeKTMBHOCTU.

B.9.5 BbixogHble gaHHble

BbixogHble AaHHble BKITOYaloT B cebs peecTp pucka n paHXxmMpoBaHHbIE MO 3HAYMMOCTHU OencTeus unm
3afayum ynpasrieHUA pUCKOM. OTun 3agaum MOTyT CTaTb OCHOBOW NnaHa O6pa6OTKI/I pucka.

B.9.6 NMpenmywiecTBa M HeJoOCTaTKN
MeTtoag SWIFT nmeet cnegyrowme npemmyLLecTaa:

- MeToa NMPUMEHUM KO BCEM cbopmaM 9NNIEMEHTOB, CUCTEM, CMTyaLJ,MVI, YCHOBMVI, opraHmsau,m?l n BUOoOB
OEeATEeNIbHOCTW.

- MeTopg Tpe6yeT MWHUMarbHOM NOArOTOBKM rpynnbl nccrnegoBaHun.

- Metog pocrtatoyHo 6bICTpO nomMmoraeT VI,EI,eHTI/I(*)VILI,MpOBaTb OCHOBHbIE OMNAaCHOCTK, KOTOpbie
CTaHOBATCA o4eBMAHbIMU B npouecce 060y>|<,quv|;|.

- CnctemMHbIn noaxoa K wuccrnegoBaHUKO NO3BONAET ydYacTHUMKaM yBUAETb peakuunto CUCTEMbl Ha
OTKITOHEHUA, HEe OorpaHn4YmnBasACb pacCMOTpeHneEM nocneacTeMi 0TKa3a KOMMNOHEHTOB.

- MeTog mMoxeT OblTb MCNOMNb30BaH ANs MAEHTUMOKUKALMKM CNOCO60B YNyyLLEeHNst MPOLECCOB U CUCTEM
1 onpefeneHus Mep, NPMBOASALLNX K NMOBLILIEHMIO UX HAEXHOCTU.

- BoBneueHne B obcyxaeHWe nul, OTBETCTBEHHbIX 3a CyLUECTBylOLIMe cpeacTBa yrnpasneHus u
AanbHelwne aenctems no obpaboTke pucka, MOMOraeT NnoBbICUTb 3PGEKTUBHOCTb PaBboTbl rPynMbI.

- MeTog nomoraet B CO3[0aHUKM peecTpa pucka M nnaHa obpaboTku pucka, He Tpebys 6GonbLumx
OOMNOMHUTENBHbLIX YCUITUIA.

- B otnnume ot OObIYHBIX METOAOB, Koraa Ans OLEHKU pucka nNpUMEeHAT KadeCTBEeHHble WInn
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CMELLaHHble MeToabl, YAensiai OCHOBHOE BHMMaHWE npeanpuHumMaemMbiM gencteusm, metog SWIFT moxeT
OblTb MCNONb30BaH ANsi UOEHTUUKALMM OMACHOCTEN U pPUCKa, OJ1 KOTOPbIX B AaNbHENWEM BO3MOXHO
NPUMEHEHME KONTMYECTBEHHBIX METOAO0B OLIEHKUN pucKa.

Metog SWIFT umeet cneayowmne HegocTaTku:
- Oins adpheKTMBHOrO NPUMEHEHNs AaHHOro MeToAa HeobX04MM ONbITHLIN BEAYLLNNA.

- Heobxoamma TwartensHas noarotoBka obCcykaeHun, 4Tobbl BpeMsi CoBELLLaHUSA nccrnenoBaTenbCkon
rpynnbl He 6bIN0 NOTPaYeHo BNYCTYHO.

- Ecnu uccneposatenbckas rpynna He MMeeT JOCTaTOYHOrO OMbITa UMW eCnn CMCTeMa MOACKa30K He
ABMNAETCA BCECTOPOHHEW, TO HEeKoTOopble PWUCKUM WM OMNacHOCTM MOryT ObiTb MpoOMylleHbl U He
NOEHTUPULMNPOBAaHBI.

- I'IpwmeHeHme MeToda Ha obuem YpoBHE He BCerga oTpaXaeT BeCb KOMMI1EeKC r|p06neM N MOXET He
BbIABUTb AeTaln3npoBaHHble U KoppennpoBaHHbI€ NMPUYUHDI.

B.10 AHanu3 cueHapueB
B.10.1 KpaTtkuin 0630p

HanmeHoBaHne meToga "aHanua cueHapueB" OaHO npoueccy pas3paboTKky onucaTenbHbIX Moaenen
pa3BuTUSa cobbiTin. MeTog MOXeT OblTb MCMOMb30BaH ANS MAEHTUMUKAUUM pUCKa NyTeEM pPacCMOTPEHUSsI
BO3MOXHbIX COObITMI B OyaylieM M uccrnegoBaHust MX 3HAYMMOCTM M nocreacTeuin. Habopbl cueHapues,

AL

oTpaxawLlnx, Hanpumep, "nydwui cnyyan”, "xygwun cnydan" m "oxmgaembld cnyyan”, moryt ObiTb
MCNONb30BaHbl AN aHanM3a BO3MOXHbIX MOCNEACTBUA N UX BEPOATHOCTU AN KaXA0ro CueHapus.

Bo3mMoOXHOCTM MeToda aHanu3a CueHapuMeB MOXHO NMPOUNIOCTPUPOBATh, paccMaTpuBasi OCHOBHbIE
n3MeHeHus 3a npowrsbie 50 neT B TEXHOMNOrUsX, NPeanovYTeHNsAX NoTpebuTenen, coumanbHblX OTHOLLEHMSAX
n 1.0. B npouecce aHanu3a cueHapveB TPyAHO NPOrHO3MPOBaTb BEPOSTHOCTb TaKMX U3MEHEHWI B ByayLuem,
0QHaKO MOXHO aHamnu3uMpoBaTb MNOCMNEeACTBUS, MOMOYb OpraHM3auusiM WUCMoNb3oBaTb MpenMyLLecTsa U
o06ecneynTb YyCTOMYMBOCTb K MPOrHO3MPYEMBIM U3MEHEHUSIM.

B.10.2 O6nactb NpMMeHeHusA

AHanu3 cueHapueB MOXeT OblTb MOMEe3eH B MPUHATAM MOMUTUYECKMX PEeLUeHWA U MNaHWpoBaHWUU
Oyoywmx cTpaTerMin, a Takke Mpy pacCMOTPEHMU CYLLEeCTBYHOLMX BMAOB AeATeNnbHOCTU. [aHHbI mMeToa
MOXeT BblTb MCNONb30BaH Afs BCEX TPEX 3NIEMEHTOB OLEHKN pucka. Ha aTanax ngeHtndukaumm n aHanmsa
pucka Habopbl cueHapueB, OTpaXKalLMX, HaNpuMep, NyYWwni, Xygwun n Hambonee BEPOSTHbIN Cryyawn,
MOTyT ObITb MCNOMb30BaHbl A58 YCTAHOBIEHWS TOrO, YTO MOXET NPOU3ONTU B KOHKPETHbIX 06CTOATENBCTBAX,
a TaKkKke Ang aHanusa noTeHumarnbHbIX NOCNeACTBUMN U UX BEPOSATHOCTU A119 KaXOoro cueHapus.

MeTon aHanu3a cueHapueB MOXeT OblTb UCMOSb30BaH AN NPOrHO3MPOBaHMS BO3MOXHbIX Yrpo3 U UX
pa3BUTUSI BO BPEMEHU U MOXET ObiTb NMPUMEHEH ANA BCEX TUMOB pUCKa B KPATKOCPOYHOW W OONTOCPOYHOIA
nepcnekTuBe. B KpaTKOCPOYHON MepcriekTUBe Npu HanMuMu OOCTOBEPHbIX AaHHbIX BEposiTHble cLeHapuu
MOryT ObITb 3KCTpanofMpoBaHbl Ha OCHOBE CYLIECTBYHOLMX OdaHHbIX. B OonrocpoyHoit nepcrnektuee ¢
y4eTOM HU3KOM [OCTOBEPHOCTM [aHHbIX aHanmu3 cleHapueB Mo3BoNseT onpedenuTb ObWWIiA XapakTep
pa3BUTUA COBLITUIA.

AHanua cueHapveB nMoOfe3eH B CUTyauuu, KOrga WMEKTCS 3HauYuTemnbHble pasnuuus  Mexay
NOSNOXUTENbHBIMU U OTpUUaTEeNbHbIMU pe3yrbTaTaMn, B TOM YMCIie BO BPEMEHWU U NS pasfvyHbIX rpymnn
Unu opraHmsauun.

B.10.3 BxogHble gaHHbIe

Heobxoanmbim ycnopuem npuMmeHeHna Metoda aHalnmsa cueHapueB dABNndeTCcA Hanudue rpynnbl
crneumanucToB, obnagamlmx NoHMMaHUeEM Xapakrtepa uccrnegyembix N3MEHEHUI (Hanpvlmep, BO3MOXHbIX
OOCTUXXEHNIA B TeXHOJ'IOI'MFlX). OTn cneumanncTbl AOMKHbI OblTb CMOCOGHbI cnporHos3npoesaTtb CUTyauuto B
6y,u,yu.|,eM, He an6eraﬂ K 3KCTpanonduMm Ha OCHOBE [OaHHbIX nNpoLsbiX cobbiTuin. MonesHo Takke
ncnosib3oBaHne [OaHHbIX nnUTepaTypHbIX WUCTOYHUKOB W AadHHbIX, OTHOCALWUXCA K npoucxoadawmm
N3MEHEHUNAM.

B.10.4 NMpouecc BbLINONMHEHMA MeToAA
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CTpykTypa MeToAa aHanu3a cLueHapueB MOXeT ObiTb hopManmn3oBaHHOM U MPOU3BOJSTbHOMN.

lMocne opmmnpoBaHua rpynnbl, YCTaHOBMNEHWUs KaHanoB obOMeHa uWHOpMauunen, onpeaeneHus
uccnegyemblx npobnem u obrnactM nNpuMMeHeHuMs MeToda HeobxoauMmo uaeHTudMuMpoBaTb XapakTtep
BO3MOXHbIX M3MeHeHun. CnegyeTt Takke MccneaoBaTb OCHOBHbIE TEHOEHLIUN U OLEHUTb BEPOATHOE BpeMs
N3MEHEHMIN Ha OCHOBE 3KCNEePTHOro NPorHo3a.

Wccnegyemble n3amMeHeHUs MOryT BKMoYaTb B cebs:
- BHELUHNE N3MEHEHMS (Takne Kak U3MeHeHUs1 TEXHOIOTUN);

- pelLeHus, KoTopble HEOOXOAUMO MPUHSTL B Grivibkaiem OyaylweM v KOTopble MOTyT MPUBECTU K
pa3nnyHbIM pesynbTatam;

- I'IOTpe6HOCTI/I npn4acTHbIX CTOPOH N BO3MOXHbl€ UBMEHEHUA,

- M3MeHeHus B Makpocpege (obsisatenbHbix TpebosaHui, gemorpacdvv M T.4.), HEKOTopble w3
KOTOPbIX HEN3BEXHbI, APYrMe BO3MOXHbI.

MHorga w3meHeHus MOoryT I'IpOI/I30ﬁTVI BcnencTteme pOpyroro onacHoro cobbiTuS. Harlpl/lmep,
M3MeHeHne Knmmata npuBoaAUT K U3MEHEHUAM ﬂOTpe6VITeﬂbCKOFO cnpoca Ha npoAayKTbl NUTaHWUA, 4YTO
BINMNAET Ha TO, Kakme npoAayKTbl NMUTaHUA BbIrOOAHO 3KCMOPTMPOBaTb, a KakKuMe - BblpalluBaTb B CBOEM
pernoHe.

3arem cnegyet COCTaBUTb MepeyeHb fokanbHbIX HakTOPOB U MakpoakTopoB UMW TEHAEHUUA U
paHXunpoBaTb CHavana no 3Ha4YMMOCTM, 3aTeM Mo HeonpegeneHHocTn. Ocoboe BHMMaHWE cnefyeT yoenaTb
hakTopam, KoTopble ABMSATCA Hanbornee 3Ha4YMMbIMK 1 Bonee HeonpeaeneHHbIMU.

KntoueBble hakTopbl MNN TEHOEHUMN HAHOCAT Ha KapTy HanpoTMB Apyr Apyra, 4Tobbl nokasatb U
BbISABUTb 06r1acTu pa3paboTku cLeHapueB.

O6bI4HO npegnararoT Ha6op cueHapues, Kaxgbli  n3 KOTOPbIX COOTBETCTBYET BE€pPOATHOMY
M3MEeHEHWNIO NapaMeTpoOB.

3ateM AOna  Kaxgoro cueHapua COCTaBliAOT oOnncaHune nepexoda oOT ncxogHom cutyaumm K
paccmaTpmnBaemMomMy cCLeHapulio. OnucaHne MOXeT BKIOYaTb BepoATHbIe OeTalln, KOTOpble MOryT ObITb
O4YeHb nones3Hbl Ana cueHapus.

Hanee cueHapum MoryT ObiTb MCMOMB30BaHbI AMs1 UCCMEAOBAHUSA UMW OLIEHKM UCXOOHOW Npobnemsl.
Mpn npoBegeHun wuccnegoBaHMM HEOOXOAMMO YYUTbIBaTb BCE CYLLECTBEHHbIE, HO MPOrHo3upyemble
hakTopbl (Hanpumep, MUCMonb3ylT WabnoHel). 3aTteM cnegyeTt vccnenoBaTh BbIMOMHEHUE MOMUTUKUA UMN
OEeATenbHOCTU NpU peanu3aummn 3Toro CLEeHapusa 1 OLEeHUTb pe3ynbTaTthl NpeaBapuTenibHOro0 MCCnegoBaHus
CLieHapvs C UCMONb30BaHWEM BOMPOCOB "4TO, ecrnn”, OCHOBAHHLIX HA NPEANONOXEHNAX MOAENEN.

Mocne npoeeaeHnAa oueHK BONpPoCoB Uin I'IpGD,I'IOﬂO)KGHVIVI OTHOCUTEJIbHO KaXXOoro cueHapua MoXeT
cTaTb OYE€BUOHbIM, YTO MMEHHO HeobXxoauMO M3MEHUTb U Kak 3TO caenaTtb Hambonee Ll,eﬂeCOO6pa3HblM n
©Ge3onacHbIM 06pa30M. MOFyT OblTb Takke onpepeneHbl OCHOBHble WHOWKATOPbLI, YKa3biBakwLWne Ha
nosiBNeHne BO3MOXHbIX NU3MEHEHUN. MOHI/ITOpl/IHF OCHOBHbIX MHOWUKATOPOB U NpeanpuHATbIE OTBETHbIE MepPbI
Nno3BonsAT 06ecneynTb BO3MOXHOCTb BHECEHUSI UBMEHEHUI B 3aniaHnpoBaHHbIE CTpaTernun.

Tak Kak cLieHapuy 0XBaTbIBalOT TOMbKO OTAENbHbIE YacTy BO3MOXHOIO pasBuTus ByayLmnx coBbITUiA,
BaXHO YOOCTOBEPUTLCS, YTO YYTEHbl BEPOATHOCTM MOSIBNEHMS KOHKPETHbLIX CLeHapuveB, T.e. OnpeaenuTb
CTPYKTYpY pucka. Hanpumep, ecnu UCnosb3yloT CLEeHapuu NyyLero cryvasi, XyAaLero cryyasi u Havbonee
BEPOSATHOrO criyyasi, HeoGXOAUMO NPEeANnpPUHATL HECKONMbKO MOMBLITOK ANS MX KBanudukauum M OueHUTb
BEPOSTHOCTb MOSIBNEHUS KAXO0r0 CLeHapusl.

B.10.5 BbixoagHble AaHHbIe
Haubonee nopxopsulero cueHapus MOXeT He ObiTb, OOQHAKO aHanuM3 Mo3BonsieT nonyy4utb Gonee
YeTKoe MOHMMaHMe BapWaHTOB pPa3BUTUS COOLITUM M CNOCOOOB W3MEHEHWUsT OENCTBUA NPU U3MEHEHUU

MHOUKaTOpPOB.

B.10.6 NMpenmyliectBa n HepgocTaTkn
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AHanus cueHapveB y4yuTbiBaeT BapuaHTbl Oyayuiero pasBuTUSA COObITUA U MO3TOMY MOXET ObITb
bonee npegnoyTUTENbHBIM NPU TPAAULMOHHOM MOAXOAE K MPOrHO3MPOBaHWUIO, B COOTBETCTBUM C KOTOPbIM
Ha OCHOBE CLieHapueB NPOBOAAT OLIEHKY BEPOATHOCTM MO LWKane (BblcOKas, CpeaHAst U HM3Kasl) Ha OCHOBe
UMEILLMNXCA AaHHbIX, Npeanonaras, Yto pa3sutue cobbiTun GyaeT COOTBETCTBOBATL U3BECTHBLIM B MPOLUIOM
TeHOeHumaM. JTO BaXHO B CUTyauun, Korga HedoCTaTOdHO 3HaHun o6 uccnegyemon npobneme ans
NPOrHO3npoBaHUs ee pasBUTUSA UMM KOrga ONacHOCTb MOXET BO3HUKHYTb B OTAaneHHoM byayLiem.

C 9TUM NpPeMMmyLLECTBOM HanpsiMyl CBSi3aH HeQoCTaTOK MeToda aHanms3a CleHapueB, KOTOPbIN
3aKnYaeTcs B TOM, YTO B CUTyaLMKU C BbICOKOW HEONPEAENEHHOCTbI0 HEKOTOPbLIE U3 CLieHapueB MoryT ObiTb
HepearnbHbIMU.

[MaBHble TPYAHOCTN MCMNOJNIb30OBaHNA METOoda aHalnin3a cueHapueB CBA3aHbl C HallMdnemMm AdaHHbIX U
CMOCOOHOCTBbIO aHanUTUKOB M NNL, npuHMMarLWwmnx peleHus, paapa60TaTb pearnbHble cCUeHapun C
nogaarowinmMmmnca nccrneagoBaHnio BO3MOXHbIMU pe3yribTaTaMu.

HenoctaTok Mcnonb3oBaHWs MeToda aHanvsa cleHapueB Ons 0GOCHOBAHUS MPUHATUA pPeLleHUi
COCTOWUT B TOM, YTO MCMOMb30BaHHbIE CLEHAPUM MOrYyT He MMETb OO0CTOBEPHOro 06OCHOBaHWSA; AaHHble
MOTYT GbITb FMNOTETUYECKUMU, @ HEPEANUCTUYHOCTL PE3yNbTATOB MOXET ObITb HE BbiBMEHa.

B.11 AHanu3 Bo3gencTBUA Ha 6u3Hec

B.11.1 KpaTtkui 0630p

MeTog aHanusa BO3gencTBuS Ha GusHec (BIAlI' ), Takke WM3BECTHbLIN Kak OLeHKa BO34eNCTBMSA Ha
BGusHec, No3BonsgeT uUccneaoBaTh, Kak KNoYeBble BUAbl OTKa30B/HapyLleHW/paspyLueHnidi MoryT NoBAWATb
Ha KrloYeBble BUAbl OEATEeNbHOCTU W MPOLEeCcChbl OpraHusauun, a Takke waeHTuduuuposatb W
KONMMYeCTBEHHO onpeaennTb He0BXoAMMbIE BO3MOXHOCTU ANSA yNpaBneHns opraHusaumnen B 3TUX YCroBusix.
Mpouecc meTona BIA obGecneunBaeT cornacoBaHne n NOHMMaHMe:

' BIA - Business Impact Analysis.

- VI,D,eHTVI(*)VIKaU,VIVI N KPUTUYHOCTU KIOYEBbIX 6M3Hec-npoueccos, (byHKU,I/IVI, CBA3aHHbIX pecypcoB “
KNHOYEeBbIX B3aMOCBSA3EMN, CylwleCTBYOLNX B OpraHn3auunu;

- BIMNAHNA 0TKa3OB/HapymeHMVI/pa3prJeHMVI Ha BO3MOXHOCTH opraHmnsauum aocTturaTtb
YCTAHOBJIE€HHbIX KDUTUYECKNX uenen busHeca;

- HeobXxoOuMbIX BO3MOXHOCTEW yMpaBneHUs BO3AENCTBMEM OTKa30B/HapylleHu/paspylieHn u
BOCCTaHOBMEHMEM HOPMarbHOro Xxo4a AeATernbHOCTU opraHmu3aLmn.

B.11.2 ObnacTb NpMMeHeHuUs

MeTog BIA MCnonb3yrT npun onpegerieHnn KpUtn4yHoCTU npoueccoB opraHum3auun, BpeMeHu ux

BoccTaHoBnenuns (RTO 1 ) M HeobxoOuMbIX PecypcoB (aKTuBbI, MepCoHasn, HaBblKM, TEXHOMoruu,
NMPOWM3BOACTBEHHbIE Mnowaan u uHdopmaumsa) ana obecrnedyeHns OOCTUXKEHUS YCTAHOBIEHHbIX Lenen.
Kpome Toro, metoq BIA nomoraeT npu onpegeneHny B3ammocBs3en Mexay npoueccamu, BHYTPEHHUMA U
BHELUHMMW CTOPOHaMM M BCEMMU Lienovkamuy NocTaBoK opraHm3aumu.

URTO - Recovery Time Obijective.

B.11.3 BxogHble AaHHble

[nsa npumeHeHus meToga HeobxoauMbl:

- rpynna aHanusa u pa3paboTku nraHa HenpepbIBHOCTU OM3Heca;

- MHbopMaLMs O Lensax, oKpyxKatllen cpefe, Buaax AesTenbHOCTU 1 B3aUMOCBA3SAX opraHmM3auuuy;

- nogpobHoe onuncaHwe BUOOB AEATENbHOCTU M (PYHKLMOHMPOBAHUS OpraHmsauuy, BKITHYALLMX

npouecchl, BCMOMOraTesibHble pPecypcbl, B3auMMOCBA3M C APYTMMU OpraHusauusiMu, cornaweHusi o6
ayTCOPCUHTre, NMPUYacTHbIE CTOPOHBI;
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- 3KOHOMMYECKME W MPOU3BOACTBEHHbLIE MOCMNEACTBUSA, BbI3BAHHbIE HAPYLUEHUEM KPUTUYECKUX
MPOLIECCOB;

- NoAroToBJiEHHbIE aHKEThI;

- CMMCOK OMpallMBaeMbIX fML, B COOTBETCTBYIOLLMX 06nacTsax OesiTeNbHOCTU opraHusauum u/mnm
MPUYaCTHbIX CTOPOH.

B.11.4 MNMpouecc BbINONMHEHMA MeToAA

B npouecce BIA 06bl4HO MCMONb3YIOT aHKETUPOBaHWE, UHTEPBLIO, CTPYKTYPUPOBAHHbLIE COBELLaHMS
WM UX KOMOWHALMIO, YTO MO3BOSISIET AOCTUYL MOHMMAaHUS (PYHKLMOHMPOBAHWUSA KPUTUYECKMX MPOLIECCOB,
BIUSIHWS! HAPYLUEHWUIA 3TUX NMPOLIECCOB M HEOGX0AMMOro BpemMeHn BoccTaHoBneHust RTO u pecypcos.

KntoueBble aTanbl metoga BIA:

- onpegeneHne KpUTUYHOCTU KIYeBbIX MPOLEeCCOB U KIK4YeBbiX BUOOB MPOAYKUUN, pa60T, ycnyr
OopraHu3aumm Ha oCHOBEe OUEeHKM OnA HUX onacHocTen, yrpos un yﬂ3BI/IMOCTeIZ;

- onpegeneHne 3KOHOMUYECKUX U TNMpOon3BOACTBEHHbIX nocneacTeunmn HapyLUGHMVI/pa3pyLUGHVIl7I
VlﬂeHTVId)I/ILWIpOBaHHbIX KPUTUYECKNX NpoLieCCOoB 3a onpeperieHHble nepnoibl BpeMeHU;

- Vlﬂ,eHTl/I(*)I/IKaLI,VIFI B3aMMOCBSI3E/ C  KIHOYEBLIMU BHYTPEHHUMN N BHEWHUMU NpU4acTHbIMU
CTOpOHaMN. Ha atom atane mMoxeT ObiTb MONE3HO COCTaBNeHME KapT B3aMMOCBSA3EN B CUCTEME U B LENN
NOCTaBOK;

- onpefeneHve MMeLwmuxcs HeobXoaMMbIX pecypcoB Ans obecrneveHus HenpepbiBHOCTU paboT
nocrie HapyLleHus/paspyLLieHs Ha MMHUManbHOM NPUEMIIEMOM Afsi OpraHM3aLum YpoBHE;

- ngeHTudmKaLmsa anbTepHaTMBHbBIX CMOCOOOB BbINOMHEHMS paboT 1 NPOLIECCOB, CYLLECTBYIOLLMX UMK
3annaHnpoBaHHbIX K pa3paboTke. AnbTepHaTUBHbIE CNOCOObLI BbIMOMHEHMS paboT 1M NpoLEeccoB MOryT ObiTh
NMPUMMEHEHbI B CUTYaLMN HegocTaTKa UM OTCYTCTBMSA HEOOXOAMMbIX PECYPCOB UM BO3MOXHOCTEN BO BpeEMS
HapyLleHuns/pa3pyLLeHUs;

- onpefeneHne MakCcuMarnbHO SONYCTUMOrO NeprMoga NpocTos npu HapyweHun/paspywernn (MAO 1:')
ONs Kakgoro npouecca, OCHOBAHHOIO Ha MAEHTUMUUNPOBAHHbLIX NOCNEACTBUAX U KPUTUYECKUX chakTopax
BbINoNHAeMbIX BugoB geatensHoctn. MAO npepnctaensiet cobor nepmos BpeMeHU, MO NCTEYEHUN KOTOPOro
CYLLIECTBYET yrpo3a OKOHYaTENbHON YTpaThl XXM3HECMOCOOHOCTM OpraHu3auum, B TOM crnydae, ecnm nocraeka
npoayKuun n/unu npegocTasneHne ycnyr He 6yayT BO30GHOBMEHbI;

D' MAO - Maximum Acceptable Outage Time.

- OonpeferneHve LUeneBoro BpemeHu BoccTaHoBrenus (RTO) gna nmwboro cneunanvM3npoBaHHOMO
0bopyaoBaHusi, NHPOPMALMOHHBLIX TEXHONOMMIA U APYrMX akTMBOB opraHusaummn. RTO npegctasnseT cobon
BpeMsi, 3annaHupoBaHHOE Arisl BOCCTAHOBIIEHMS NPOW3BOACTBA NPOAYKLUN U NPeSOCTaBNeHMs ycnyr nocne
HapyLleHus/pa3pyLLeHus, BO30OHOBNEHNUSA OesTensHoCTH opraHusaumm n BOCCTaHOBIEHUS
cneunanva3npoBaHHOro 06opyaoBaHUs, MHPOPMALMOHHBIX TEXHOMOMMIA UNN PYrMX aKTUBOB;

- YCTaHOBJfIEHME YPOBHA MOAMOTOBMIEHHOCTU KPUTUYECKUX MPOLECCOB AMs ynpaBfieHUs B YCHOBUSX
HapyLLEHMs1, KOTOPOE MOXET BKIoYaTb OLIEHKY YPOBHSI pe€3epBUPOBAHHOCTU NpoLuecca (Hanpumep, Hanuumsi
3anacHoro obopyaoBaHus) UnNu CyLLLEeCTBOBaHWE anbTepPHATUBHbLIX MOCTABLLMKOB.

B.11.5 BbIxoagHble AaHHbIe

BbIxoaHbIMW aHHLIMU ABNSAIOTCSA:

- nepevyeHb pPaHXMPOBaHHbIX MO NpUOpUTETaM KPUTUYECKUX TMpoueccoB U COOTBETCTBYHOLUUX
B3aMMO3aBUCUMOCTEMN;

- 3apPEerucTpupoBaHHble  3KOHOMMUYECKME W  MPOU3BOACTBEHHbIE  BO3AEWCTBUS, BbI3BaHHbIE
HapyLUEeHeM KpUTUYECKUX MPOLIECCOB;
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- BCMOMOraTefbHble pecypcbl, HeoBxoAuMble AN MAEHTU(ULMPOBaHHBIX KPUTUYECKUX NMPOLIECCOB;

- BO3MOXHbIE CpPOKM MPOCTOS M BOCCTAHOBMEHUS KPUTMYECKUX MPOLECCOB WM B3aMMOCBHA3a@HHbIX
WH(POPMALIMOHHBIX TEXHONOMMNA.

B.11.6 MpenmyLecTBa M HegoCTaTKN
Mpeumyiecteamu metoaa BIA ssnsatoTcs:

- obecneyeHne MNOHMMAHUS KPUTUHECKNX MpouLeccoB, KOTOpOE nMnpenocrtaBnAaAeT opraHun3auunn
BO3MOXHOCTb AOCTUXEHNA YCTAHOBJ1EHHbIX uenem;

- BO3MOXXHOCTb OL|EHKM HEOOXOAMMbIX pPeCypcCoB;

- BO3MOXHOCTb TepecmoTpa MNpPOM3BOACTBEHHOrO rpolecca AN MNOBLILEHUS YCTOWYMBOCTU
opraHusauuu.

Hepoctatkamn meTtoaa siBnseTcs cnepywulee:
- BoamoxxHa HegocTaTOuHAsA KOMMNETEHTHOCTb Y4aCTHUKOB onpoca, MHTepBbio UINn CoBeLLaHuN.

- OuHamunka paGOTbI B rpynne MoOXeT BJIMATb Ha BeCb aHallngd (*)YHKLI,I/IOHI/IpOBaHMFI KpUTUN4eCKoro
npouecca.

- Bo3aMOXHbI YyNpoOLlEHHbIE NN CBEPXONTUMUCTUYHBbIE OLEHKU Tpe6OBaHVIl7I K BOCCTaHOBJIEHUIO.

- JocTuxeHne agekBaTHOrO YPOBHSI NMOHUMaHUst ESTENbHOCTN OpraHn3aumnm MoXeT ObiTb JOCTaTO4HO
TPYAHbIM.

B.12 AHanus nepBONPUYMNHLI
B.12.1 KpaTtknn o630p

AHanu3 notepb, COCTaBASIOWMX OCHOBHYIO AOMI0 yuiepba, HanpaBneHHbI Ha npegoTBpalleHne mx
MOBTOPHOrO BO3HMKHOBEHMWS, OObIYHO HasblBalT aHanuM3om nepsonpuymHel (RCA L ), aHanusom

nepsonpuyunHbl otkasa (RCFA 2:') unn aHanusom notepb. Metogq RCA wcnonb3yloT gns uccnegoBaHus
noTepb BCMEACTBME pasfMyHbiX BMOOB OTKa3oB, B TO BpeMs Kak aHanvM3 notepb rMaBHbIM 06pa3om
NPUMEHSIIOT ANS uccnegoBaHus PUHaHCOBLIX UMW 3KOHOMWYECKMX NOTepb OT BHELUHWX BO3AENCTBYIOLLNX
daktopoB unu katactpod. Metogq RCA HanpaBneH Ha BbiSiBMEHME MNEPBUYHBIX MPUYMH OTkasa 6es3
paccMOTPEHUss WX BHeEWHUx npossneHuin. O4yeBMAOHO, YTO KOppEeKTupylLwme [encTBua He Bcerga
a(bPeKTUBHBI U 3a4acTylo TpebyroT mx noctosHHoro ynydweHus. Metogq RCA o6blMHO npuMeHSAT Ans
OLEHKN OCHOBHOW COCTaBMsAWLEN MOTepb, OAHAKO €ro MOXHO MpPUMEHATb And aHanusa 6onee obLimx
noTepb C LEeNblo BbISABIEHUS BO3MOXHOCTEN NOCTOSIHHOIO YITyYLLEHUS.

' RCA - Root Cause Analysis.
2) RCFA - Root Cause Failure Analysis.

B.12.2 O6nacTb NnpMMeHeHuUsA
Metog RCA nmeeT MHOro HanpaBneHun NPUMEHEHNS:

- B obrnactn 6e3onacHoctn metoq RCA wcnonb3yT Ansi UCCNefoBaHMsS HeCYacCTHbIX CrydaeB B
obnactn oxpaHbl Tpy4a U NPON3BOLACTBEHHOM 6€30MacHOCTH;

- B TeXHOJIorm4eCknx cuctemax Aand aHanm3a HageXHoOCTn W TexXHU4Yeckoro O6Cﬂy)KI/IBaHVIF|
MCMNOJNIb3YKOT aHarin3 OTKa30B;

- RCA npousBofcTBa NpMMEHSIIOT AN KOHTPOISA KayecTBa NPOU3BOACTBEHHbIX NPOLIECCOB;
- RCA npoueccoB npuMeHsitoT Ansi uccriefoBaHnsi OM3Hec-npoLeccos;

- RCA cuctem, npeacraBnsowmn cobon komMOmHaumo nepeyncrneHHbix Bugos RCA, npumeHsoT npu
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aHanmse CINoOXHbIX CUCTEM B cCUCTeMax ynpaBrieHnAa U3MeHeHUAMU MeHepKMeHTa pUcka U B CUCTEMHOM
aHanumse.

B.12.3 BxoaHble AaHHbIe

OcHoBHbIMK BXOAHbIMU AaHHbIMU MeToaa RCA aBnstoTca Bce 00beKkTMBHbIE AaHHbIE 00 OTKasax unu
notepsax. [laHHble 06 aHanorMyHbIX OTKa3ax Takke MoOryT 6biTb pacCMOTPEHbI B Npouecce aHanuaa. Jpyrumum
BXOOHbIMW AaHHBIMU MOTYT ObITb AaHHbIE, NONYYEHHbIE NPW MPOBEPKE KOHKPETHbIX rMMnoTes.

B.12.4 MNMpouecc BbINONIHEHMA MeToAA

lMocne npuHATMSA peweHus o npumeHeHun metoga RCA dopmupyloT rpynny 3KCNepToB Afs
npoBedeHUss aHanuMsa u pas3paboTkm pekomeHgauun. Cneuvanusaumsi 9KCMepToB rNaBHbIM 0Opasom

3aBUCUT OT Lienen aHanmsa n ocobeHHOCTen oTkasa.

MeToabl npoBeAeHNst aHanM3a MOryT CYLLLEeCTBEHHO pasnuyaTbCH, OQHAKO OCHOBHblE 3Tanbl MeToaa
RCA aHanorm4Hbl 1 BKNo4atoT:

- (hopmmpoBaHme rpynneol;
- ycTaHoBrneHne obnactu NnpuMeHeHus u uenei metoga RCA;

- c6op [OaHHbIX 1 00BLEKTUBHbBIX CBMAETENBLCTB 006 OTKase unm noTepax;

npoBegeHmne CTpykTypmnpoBaHHOro aHanmnaa and onpeaeneHna nepBonpuynHbl;

BbIpabOTKy peLleHnin 1 pekoMeHaauunm;

BbINOMHEHNE peKoMeHaaLNi;

BepVI(*)I/IKaLLI/IIO NONOXNTEeNbHOro pesynbTata OT BHE4PEeHUA peKOMeH,D,aLlMVI.
anMeHﬂ}OT crnegywuine CTpykTypmpoBaHHbIE MeTOAdbl aHannaa:

- MeTog "5 nodemy", COCTOAWMA B MHOMOKpaTHOM MOBTOpPEHMM Borpoca "noyemy?", ang
nccrnegoBaHust NATUM YPOBHEN rMyOuHbI MPUYMHBI O0TKa3a;

- aHanus BMOoB M NocrneacTBui OTKa3o0B.;

- aHanus gepesa HencnpasHOCTEMN;

- onarpamma Vicukaebl nnu "pblbui ckenet";

- aHanua lNaperTo;

- COCTaBneHne KapTbl NEPBOMPUYMHDI.

OueHKy NPUUYUH YacTO Ha4yMHaKT C UccneaoBaHUsA NepBoHayanbHO O4YEBUOHBIX (PU3UYECKUX MPUYNH,
Janee m3y4aloT NPUYMHBLI, CBA3aHHbIE C YernoBevYeckMM DaKTOpOM, U yXKe 3aTeM NepexofsaT K U3YyYeHUHo
CKPbITBIX MPUYUH YNPaBMEHMUST UITM OCHOBHBLIX MPUYUH. [ns TOro 4tobbl NMPUMEHEHWE KOPPEKTUPYHOLLMX
AencTBui  6bino  aEKTUBHBIM, BOBMEYEHHbIE CTOPOHbI  AOMKHbI MMETb BO3MOXHOCTb YMNpPaBnSATb
BbISIBNIEHHBIMM B MPOLIECCE aHanu3a NpUYnHHBIMU akTopaMn Uin yCTPaHUTb UX.

B.12.5 BbiIxoagHble AaHHbIe

BbixogHble gaHHble MeToga RCA Bknto4yatoT B cebs:

- OOKYMEHTaLMIo 0 cobpaHHbIX AaHHbLIX 1 06 BbEKTMBHBLIX CBUAETENBLCTBAX;

- pacCMOTpPEHHbLIE TMNOTE3bI;

- 3aKJl04YeHne o0 Hanboree BEPOSITHLIX MEPBOMNPUYMHAX OTKasa U NoTepsix;

- pEKOMEeHAYyeMbIE U KOPPEKTUPYHOLLNE AEUCTBYS.
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B.12.6 NpenmyliectBa n HepgocTaTkn

npeI/IMyLLI,eCTBaMVI MeToaa ABndeTcd BO3MOXHOCTb.

- NpuBreYyeHns B pabouyto rpynny TeXHUYECKNX IKCNEepPTOB;

- MCNOJIb30BaHUA CTPYKTYPUPOBAHHOIO aHanm3a;

- paccMOTpeHNs BCEX BEPOATHBIX MMNoTeSs;

- AOKYMEHTMPOBaHWA NOMyYeHHbIX PE3YyNbTaToB;

- 065A3aTeNbHOr0 BHEAPEHNS 3aKMoYMTENbHbLIX peKOMeHAauni.

Hepoctatkn metoga RCA cocTosiT B cneaytoLem:

- OTCyTCTByeT BO3MOXHOCTb NpuBrie4eHnsA Tpe6yeMb|x TEXHUYECKNX BKCNEepTOB.

- Kputnuyeckne ob6beKkTMBHbIE CBUAETENLCTBA MOIYT ObITb YTpayeHbl B MOMEHT OTKasa MIn BO BPeMsI
ybopKu.

- OrpaHMyeHuss No BpeMeHW U pecypcam MOryT He MOo3BONUTbL paboyeit rpynne npoBecTu
BCECTOPOHHIOI0 OLIEHKY CUTyauuu.

- IHorga HeBO3MOXHO BHEOPWUTb pa3pa60TaHHble pexkomeHgauunn.

B.13 AHanu3 BMOOB U NOCneaAcTBMM OTKa3oB M aHanNu3 BMAOB, NOCNEACTBUA U KPUTUYHOCTU
OTKa3oB

B.13.1 KpaTtkuin 0630p

AHanu3 BugoB M nocnegctsunm otkaszos (FMEA 1 ) SBNseTcd MeToAOM, WUCMOMb3yembiM Ans

VID,eHTVId)I/IKaLI,VII/I crnocoboB oOTkaza KOMMOHEHTOB, CUCTEM WU npoueccoB, KOTOpble MOryT npmBecCctun K
HEBbIMOSIHEHWNIO UX HAa3HA4YEHHOMN (byHKLI,VIVI.

' FMEA - Failure Mode Effect Analysis.

MeTtog FMEA nomoraeT ngeHtTuuumnpoBaThb:

- BCE BUObl OTKA30B Pa3fU4YHbIX YacTeW M KOMMOHEHTOB CUCTEMbI (BMAAMM OTKasa MOryT ObiTb
CKPbITbIN OTKa3, KOHCTPYKTUBHbIA OTKa3, MPON3BOACTBEHHbLIN OTKa3 U T.4., KOTOpble NPUBOAAT K HapyLLUEHUIO
paboTocnocoOHOro COCTOAHNSA YacTen U/Mnm KOMMNOHEHTOB CUCTEMBI);

- NOCNeAcTBMA OTKA30B ANt CUCTEMbI;

- MEXaHU3Mbl OTKa3a,

- cnocoObl AOCTMKEeHWUst 6e30TKasHOM paboThbl U/MMKM CMSArYeHUs NocneacTBUIA 1S CUCTEMBI.

PacwupeHHon Bepcuen metoga FMEA saensetca FMECA, no3sonstowmii oLeHnTb KpMTVIl-IHOCTbI:' "
3HAYNMOCTb KaXK4oro naeHTUUMpoBaHHOro Buaa oTkasa.

Ly KpI/ITI/IHHOCTb OTKasa - 3TO COBOKYMHOCTb MPU3HAKOB, XapakTepu3yrLinx nocneacteBma OTKasa.

KﬂaCCM(*)I/IKaU,VIﬂ OTKa30B MO KPUTUYHOCTM nNpon3BoaAUTCA B COOTBETCTBMM C 3aKoOHOAATEJNIbHbIMU WU
obsizaTenbHLIMU TpeGOBaHMﬂMI/I N yCTaHOBJIE€HHbIMU NPUOPUTETAMIK OpraHn3aLunn.

AHanua KPUTUYHOCTK OObIlYHO $BNSIETCS KAYECTBEHHbIM WMW CMELWaHHbIM, HO MOXeT ObITb
KONMn4eCTBEHHbIM MPU UCMNOJ1Ib3OBaHNK NMoKasaTtena d)aKTW—IeCKOFO npoueHTa OTKa30B.

B.13.2 O6nactb NpMMeHeHusA
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B 3aBMcMMOCTM OT 06BbEKTa UCCrefoBaHMs BbIAENAIOT HECKONbKO BapuaHToB meToga: FMEA npoekTa
unu npoaykummn, FMEA npouecca, npumMeHsiemMbli ANd aHanvM3a MNPOW3BOACTBEHHBIX W COOPOYHBIX
npoueccos, FMEA cuctembl, FMEA ycnyru n FMEA nporpaMmHoro obecneyeHus.

Meton FMEA/FMECA wmoxeT OblTb NpUMEHEH Ha cTagusx MpOeKTUPOBaHUS, NPOU3BOACTBA U
aKkcnnyaTauum NnpomM3BoACTBEHHOW CUCTEMBI.

OpHako Ans NOBbILWEHUA HAAEXHOCTU BHECEHWEe M3MEHEHUN Ha CTaaunm NPOeKTUPOBaHUSA CUCTEMbI
aBnsaetca 6onee adppekTnsHbiM. MeToasl FMEA n FMECA Takke MoryT 6biTb MPMMEHEHBbI K npoueccam u
npouegypam. Hanpumep, aTu MeTodbl NPUMEHSIOT ANS BbISIBIIEHUS BO3MOXHOCTM MEAMLMHCKMX OLINOOK U
AedeKToB B NpoLecce TEXHUYECKOro 06CnyXnBaHus.

MeTtoabl FMEA/FMECA moryT GbITb MCMOSb30BaHbI:

- npu Bbl60pe M3 anbTepPHATUBHbIX BAPMaHTOB MNPOEKTa C BbICOKOW HaOEXHOCTbIO;

- Anda uccnegoBaHnAa BCEX BUMOOB OTKA30B CUCTEM U MPOLECCOB U UX BIIMAHUA Ha 0e30TKa3HOCTb
nccnegyemMoro obbekTa;

- Ansa ngeHTndmrKauum nocneacTenin oMbok nepcoHana (BNuaHue YyenoBeyeckoro oakropa);
- PV NNaHUPOBaHMM NPOBEPOK (TECTOB) M TEXHUYECKOTO 0OCNYXNBAHNSI TEXHUYECKMX CUCTEM;
- ONs ynyylleHns NpoeKToB npoLueayp U NpoLeccos;

- Anda nonydyeHund Ka4eCTBEHHOW WM KONMYECTBEHHOMN VIH(*)OpMaLI,I/II/I anda gpyrmx metogoB aHanmaa,
TaKnx Kak aHanms aepesa HeMCHpaBHOCTeVI.

Pesynbtatel metogoB FMEA n FMECA moryT 6blTb MCNOMb30BaHbl B KayeCTBE KayeCTBEHHbIX U
KONMNYECTBEHHBIX BXOAHbIX [AaHHbIX ANA ApyrMx MeTOAOB WCCMeAoBaHWM, TakuX Kak aHanuvi3 nepesa
HencnpaBHOCTEN.

B.13.3 BxogHble faHHble

Onsa BbinonHeHus metogoB FMEA n FMECA Heobxoamma nogpobHas uHgopmauusa ob anemeHTax
CMCTeMbl, JocCTaToyHas And aHanu3a crnocoboB M NyTen pasBuTMA OTKasa Kaxaoro anemeHta. [Ans
AeTanbHOro npumeHeHus metoga FMEA K NpoekTy aneMeHT CUcTeMbl MOXET ObiTb paCCMOTPEH Ha YPOBHE
€ero KOMMOHEHTOB, B TO BpeMsa kak gnad FMEA cuctembl B LenoM 3MeMeHTbl CUCTeMbl MOryT ObITb
onpeaeneHbl Ha YKpYNHEHHOM ypoBHe (B Buge 6rokoB 1 NoacucTem).

MHdopmaumsa MoxeT BKMoYaTh:

- YepTexun 1 BNok-cxembl aHaNM3MPyeMon CUCTEMbI 1 €€ KOMMOHEHTOB MK 3Tanbl NPoLecca;

- Mchopmau,mo o beHKLI,VIOHI/IpOBaHVIVI KaXKgoro atana npouecca Ui KOMnoHeHTa CUCTEMb;

- I'IOﬂ,pO6HO€ OonncaHne 3KOoNorn4ecknx wn [Opyrux napameTpoB, KOTOpPble MOryT BIUATb Ha
d)yHKU,I/IOHVIpOBaHMe CUCTEMBbI,

- CBeieHns1 0 pe3yrbTaTtax OTKa30B;
- XpOHONornyeckne gaHHble 06 0TKasax, BKIOYasi 4OCTYMHbIE AAaHHbIE 06 MHTEHCUMBHOCTU OTKa30B.
B.13.4 MNMpouecc BbINONHEHUA MeTOAA

Mpouecc FMEA BkntoyaeT B cebsi cnefytoLime OCHOBHbIe 3Tanbl.

a) OnpegeneHne 06nNacT NPUMEHEHNS U LIENEN NCCrefoBaHUs.

b) ®opmunpoBaHme paboyel rpynneol.

c) N3yueHmne cuctembl/npouecca, Ans KoTopbix npumeHsitoT metog FMECA.

d) [leneHne cuctemMbl Ha KOMMOHEHTLI UIK 3Tanbl;
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e) OnpegeneHne OyHKLUKN Kagoro atana UM KOMMOoHeEHTa.

f) OnpepeneHve onsa KaXxxgoro KOMMNOHEHTa unu atana:

- BO3MOXHbIX OTKa30B U UX MPUYUH;

- MEXaHM3MOB, NPMBOAALLMX K AaHHBIM BUAAM OTKa3a;

- NOCNEeACTBMIN OTKa30B;

- ypoBeHb 6e30nacHOCTU Unn paspyLUNTENbHOCTU NOCNEACTBUIN OTKa3a;

- cnocobbl 0bHapyXXeHMst oTkasa.

g) NoeHTndmkauns ocobeHHOCTeN NpoekTa, NO3BONALNX KOMNEHCUPOBATL OTKa3s.

Mpu BeinonHeHnn metoga FMECA paboyasa rpynna gononHUTENbHO KnaccuduumpyeT Kaxabln 13
naeHTUULMPOBaHHbLIX BUAOB OTKa3a B COOTBETCTBUM C €0 KPUTUHHOCTLIO.

CyLLI,eCTByeT HECKONbKO CMocobOB BbIMNOMHEHUS aHanma3a KPUTUHYHOCTN OTKa30B. OGUJ,eI'IpVIHHTbIVI
MEeTO[ BKITKOHaEeT onpeaenexHne:

- nokasaTens KPUTUYHOCTU BUAA OTKas3a;
- YPOBHS pUCKa;
- paHra NpuopuTETHOCTM pUCKa.

Mopenb KPUTUYHOCTN BuOA OTKa3a €CTb Mepa BO3MOXHOCTU TOro, 4to I/ICCJ'Ie,lJ,yeMbII7I BMA OTKa3a
KOMMOHEHTa npmueeaeT K OTkady CUCTeMbl B LEeJlIOM. KpI/ITVI‘-IHOCTb OTKas3a onpenenarT Kak npouv3esegeHune
BEPOATHOCTU nocneacTBMin OTKasa Ha WMHTEHCMBHOCTb BMAa OTka3a U Ha BpemMA d.)yHKLI,I/IOHVIpOBaHI/IH
CUCTEMBI.

,El,aHHyro q)opmyny 4YacToO NPUMEHAKT K OTKa3am O60pyLI,OBaHVIFI B CuUTyauumn, Kkorga KaXkabl 13 aTnX
nokasaTtenen MoxeT bbITb onpepgeneH KoJim4eCcTtBeHHO, 1 BUAbl OTKa3a MMEKT OQUHAKOBbIE NOoCcneacTBuA.

YpoBeHb pucka onpefensiioT Kak coveTaHWe MOCNeACTBUMA BuAa OTkasza M BEPOSITHOCTM [AaHHOro
OTKa3a. YpoBEHb pucka MOXET ObiTb UCMOMb30BaH B CUTyauuu, Korga NocnefacTBus pasHbiX BUOOB OTKa3a
pPasnuyHbl, 1 NPUMEHMM K CUCTEMaM K npoueccaMm, CBs3aHHbIM ¢ 060opyaoBaHMEM. YPOBEHb pUCKa MOXET
ObITb NpeacTaBneH B KAYECTBEHHOM, CMELUAHHOM UMW KONMMYECTBEHHOM BUAE.

PaHr npuoputetHoctn pucka (RPN Ly ) SiIBNAeTCA CMeLaHHOW Mepon KPUTUYHOCTM OTKasa, ero
paccyMTbiBalOT MYTEM YMHOXEHWSI paHra 3Ha4umocTW nocneacTBum oTtkasa (obbidHo oT 1 go 10) Ha
BEPOSAITHOCTb OTKasa WU BO3MOXHOCTb BbisiBNeHMs npobnembl. Ecnu oTkas TpyaHO oOOHapyxuTb, TO emy
00bIYHO yaensaT Gonblle BHUMaHUS M MpuaatoT NepBOCTENEHHOE 3HAYeHWe. ATOT MeTon WCMONb3yoT
Yallle Bcero B npouecce obecnevyeHust kadecTsa.

I RPN - Risk Priority Number.

C MoMeHTa naeHTUdUKauumn BUAOB OTkasa U MeXaHU3MOB UX BO3HMKHOBEHMS crieqyeT onpeaenutb 1
BHEOPUTb KOPPEKTUPYIOLLNE AeACTBUS ANs Hambonee CyLecTBEHHbIX BUAOB OTKasa.

Pesynbrathl BoinoNHEHU metoga FMEA [omkHbl ObITb JOKYMEHTUMPOBaHbLI B BUAE OTYETa, KOTOPLIN
OOIKEH coaepxaTb:

- nop,poGHoe onvcaHne uccrneaoBaHHOW CUCTEMBI;
- cnocobbl, NCNoNb3oBaHHbIE AN BbINONTHEHNS aHanM3a;
- NpeanonoXxeHud, caenaHHble B npoLecce BbINOJIHEHUA aHalln3a,

- UICTOYHUKN OaHHbIX;
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- MONyYEHHbIE pe3ynbTaThl, BKIOYas 3amnofiHeHHbIE KOHTPOSbHbIE NACTHI,
- KPUTUYHOCTL (ecnu TpebyeTcs) U MeToAbl, UCMOMb30BaHHbIE AN ee ONpeaeneHus;

- pekoMeHaauun Ans ganbHeuWnX UccregoBaHui, N3MEHeHUs1 NPoeKTa MM 0cobeHHOCTU, KOTopble
HeobxoaMMO BKMOYMTL B NilaHbl MPOBEPOK, UCMbITAHWUIA U T.4.

Cunctema moxeT ObITb MOBTOPHO oueHeHa B apyrom uukne FMEA, nocne Toro kak Bce Heobxoammblie
OEenCcTBMS NO NPOBEAEHNI0 aHanmn3a 0yayT 3aBepLUEHbI.

B.13.5 BbixoaHble AaHHbIe

MepBMYHLIMKU BbIXOAHBIMKU AaHHbIMKM MeToga FMEA aBnsitoTca nepeyeHb BUOOB OTKasa, MEXaHM3MOB
BO3HWKHOBEHWSI OTKasa M ero nocneacTBvMn Afs KaKOoro KOMMOHEHTa cucTembl WM dTama npouecca
(koTopble MOryT BKMYaTb B ceba MHOpMaLUIO O BEPOSITHOCTM OTKasa). K BbIXOOHBIM AaHHbIM Takke
OTHOCAT WH(pOpMaLMIO O MpUYMHAX M NOCNeacTBUAX OTKasa Ans CucTembl B Lenom. BeixogHble AaHHble
metoga FMECA BkntovyaloT pesynbTaTbl PaHXUPOBaHUS 3HAYMMOCTM OTKA30B Ha OCHOBE OLEHKM
BEPOATHOCTU OTKasa CUCTEMbI, YPOBHS pUCKA BO3HWKHOBEHWUS OAHHOrO BMAa OTKa3a MM KoMOuHaumu
YPOBHS pyrcka 1 "BO3MOXHOCTN OBHapyxeHns" Bnga otkasa.

Metogq FMECA moxeT OblTb MnoneseH AONs MNOMyYeHUs KONMMYECTBEHHbIX BbIXOAHLIX AaHHbLIX Mpu
NCMOMb30BaHUM KOMMYECTBEHHbIX OaHHbIX 06 MHTEHCMBHOCTM OTKA30B U UX MOCMeACTBUSAX.

B.13.6 NpenmylwectBa n HepgocTaTkn
Mpeumywiecteamm metoga FMEA/FMECA sBnstoTca crnegyouime:

- MeTOJJ, npuMeHnMM K BuOaM OTKa30B, CBA3aHHbIX C owmbkamm nepcoHana, HapylweHunem
paboTtocnocobHocTn o6opyaoBaHMsa u paboTbl CUCTEM NPOrpaMMHOro obecneyeHms u NpoLLeccoB.

- Metog nossonset I/IJZI,eHTVICbI/ILI,I/IpOBaTb BMAbl OTKA30B KOMMOHEHTOB, NMPUYUHbI 3TUX OTKa3oB N UX
nocneancTend Anda CUCTemMbl U NpeacTaBuUTb UX B y,CI,O6H0l7| ana nonb3oBaTtend cbopme.

- MpumeHeHne MeToda nomoraeT u3GexaTb AOPOrOCTOSAWMUX MoavdUKaumin obopyaoBaHus npu
TEXHMYECKOM OBCNYXMBaHUM 3a cYET MAeHTUdUKALMN U YCTpaHeHUs NPoGNeM Ha paHHUX cTaauax aTana
NpPoeKTUPOBaHMS.

- MeTO,D, no3BondeTt I/I,D,eHTI/ICpVILLI/IpOBaTb B/Abl OTKA30B B OTﬂeﬂbHOVI TOYKEe U YCTaHOBUTb Tpe6OBaHI/IF|
K pe3epBMpOBaHmIo U cucTeMe 6e3onacHoCTy.

- MeToq paeT BO3MOXHOCTb MOMYyYUTb BXOAHblE AaHHble Ans pa3paboTky nporpamMm MOHUTOPUHIA,
npenocTaBnsas MHOpPMaLMIo 0 HeOBXoANMbIX 06bEeKTax MOHUTOPUHIA U UX OCOBEHHOCTSIX.

HepoctaTtkamn metoga ABNsA0TCS cnegywuwne:

- Metog FMEA/FMECA MoXeT ObITb MCMOMb30BaH TOMNbKO AN MAeHTUMUKaLMK OTAENbHbIX OTKAa30B,
a He 1X coyeTaHus.

- bes apgekBaTHOro KOHTpONsS M creuvanbHOM HanpaefeHHOCTU, WCCNedoBaHust MOryT OblTb
TPYOOEMKMMU U JOPOTrOCTOSILLIMMN.

- MpumeHenne metoga FMEA/FMECA moxeT OblTb TPYAOEMKMM W ONUTENbHBIM ANS CIOXHbIX
MHOTrOYpPOBHEBbIX CUCTEM.

B.13.7 Ccbino4Hble cTaHAapThbl

M3K 60812 MeTtoabl aHanu3a HagexHocTu cucteM. MeToa aHanuMsa BUAOB U MOCNeAcTBUIA OTKa30B
(FMEA)

B.14 AHanu3 pepeBa HeucnpaBHoOCTeMN

B.14.1 KpaTtkuit 0630p
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AHanua gepeBa HeucrnpaBHOCTEN FTAL - MeTo4 naeHTMdurKaumm n aHanmsa ¢akTopoB, KOTopble
MOryT cnocob6CcTBOBaTb BO3HUKHOBEHMIO UCCIEAYEMOro HexenaTenbHOro cobbiTvst (Ha3biBAEMOro KOHEYHbIM
cobbitmem). C nomowlblo Aedykumm uccriegyemble  akTopbl  MOEHTUUUMPYIOT, BbICTPaAMBaKT  UX
nornyecknm obpasom 1 NpeacTaBnsoT Ha gMarpamme B BUAE OepeBa, KOTOpoe oTobpaxaeT aTu dhakTopbl K
NX NTOrMYECKY0 CBSA3b C KOHEYHbIM COObITUEM.

UFTA - Fault Tree Analysis.

dakTopamu, ykasaHHbIMW B AepeBe HEeUCNPaBHOCTEN, MOryT ObiTb COObITUS, CBSI3aHHbIE C OTKa3amu
KOMMOHEHTOB KOMMbIOTEPHOrO 0OOPYQOBaHUSA, OWMOKaMy YenoBeka WM OPYTUMKU COObITUAMMW, KOTOpbIe
MOTYT NPUBECTU K HexenatenoHoMy cobbiTuio. MNpumep FTA npuBefeH Ha pucyHke B.2.

OTraa aeToMAaTHYECKOND Janycka
AMIENBHOM MeHEpaTopa
INEKTROIHEDTUM

OTeyTCTBUE RYCKOBOMD CUrHana OTHas OMIENLHOM reHeparopa

1

OrcyreTEyeT noga4a MexaHuyeck
Otkas OTras Otras
npw npw nps TONNWBa OTKA3 reHepan
hopMupoBa- nepena4e npreme
HHW CUrHana curHana CHrHana
Ovkas
MNoepexneH vnpuj::;m-
npoeon MOLYNA BnokupoBaHa OreyreTayer
nofada TonnKea ToOnNWen
Cumaons

Orras Ortxas
B cxeme A B cxeme B

<> CobbiTHe Qanee He aHanWaKpyloT
]

Norwweckui anement «M» — oTHaa NPOMIOAZET,
BCMW BoE cOBBITHA HA BXOOE WCTHHHL

Norwqeckid anemedt ey — oTHas npowaoHneT,
ecny Motoe N3 CobbiTUA HA BXOOS WCTHHHD

Bazoeoe cobbITHE — QANLHEALLMA aHANK3
HeuenecoobpaseH

CobuTHE NOANENMAT GansHERLWEMY SHAMMIY

AHaNW3 cobLITHA NPUBSNEH HA ADYIOW CTREHMUE
WY B Opyrosm mecre

PucyHok B.2 - MNpumep metopa FTA
B.14.2 O6nactb NpMMeHeHusA

MeTon AepeBa HeUcnpaBHOCTEN MOXET BbITb UCMONb30BaH AJ1si ONpPefeneHnst Ka4eCTBEHHOMN OLeHKU
npy MAEHTUMUKAUMM NMPUYUH OTKasa W MNyTen, NPUBOAALMX K KOHEYHOMY COObLITWIO, M KOJIMYECTBEHHOA
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OLEHKN MpU BbIYUCIIEHUN BEPOATHOCTU KOHEYHOro COObLITUS, €CNN WU3BECTHbl 3HAYEHWUs BEPOSITHOCTEWN
HayvamnbHbIX COObLITUN.

[aHHbIN MeTod MOXeT ObITb MCNOMb30BaH Ha CTaaMy NPOEKTMPOBAHMS CUCTEMbI ANS naeHTUdnKaumnm
NpUYUH OTKasa, W, cnegoBaTensbHO, Bbibopa BapuaHTa npoekta. Metog FTA moxeT ObiTb MCNOMNB30BaH Ha
CcTaavu Npou3BOACTBa ANd naeHTudukaumm BUA0B OCHOBHbIX OTKA30B Y OTHOCUTEMNBbHOW 3HAYMMOCTU MyTEMN,
NPUBOOALLNX K KOHEYHOMY coObiTuio. [lepeBO HeucnpaBHOCTENW MOXET ObiTb Takke MCMONb30BaHO Ans
aHanusa coveTaHus cobbITUA, NpUBEALLEro K BO3HUKHOBEHMIO UCCIeayeMOoro oTkasa.

B.14.3 BxogHble AaHHbIe

[1na kayecTBeHHOro aHanmsa Heobxoanmo XopoLwliee 3HaHne cnuctemMbl U NoOHNMMaHne Npu4vnH OTKasa, a
Takke MOHWMaHME TOro, Kak cUcTemMa MOXET BbIATU U3 CTpOA. [ns aHanu3a nonesHo McCnosib3oBaHue
AeTalibHbIX CXeM epeBa HeVICI'IpaBHOCTeIZ.

[na npoBegeHust KONMMYECTBEHHOrO aHanmM3a HeobxoauMmbl [OaHHble 006 WHTEHCMBHOCTU UNK
BEPOSATHOCTU OTKa3a BCEX OCHOBHbIX COObITUI, YKa3aHHbIX B AepeBe HEUCNPaBHOCTEN.

B.14.4 MNMpouecc BbINOMIHEHUA MeTOoAA
BeigenstoT cnegyowme atansl pa3paboTky guarpaMMbl JepeBa HEUCTNIPaBHOCTEN:

- onpepgerieHne KOoHe4YyHOoro cobbiTus, KOTOpoe Heobxoanmo npoaHann3npoBaTb. OT0 MOXeT ObITb
oTka3 unu 6onee obwmne nocrneacTens oTkasa. [locrne Toro Kak nocneacTens oTkasa npoaHann3npoBaHbl, B
aepeso HeVICI'IpaBHOCTeIZ MOXET ObITb BKITHOMEHA 4acTb, OTHOCSLLAsACS K COKpaleHN UHTEHCUBHOCTU U
nocrneacTeuni O0TKa3a,;

- Vlﬂ,eHTI/Iq.)I/IKaLI,I/IFl BO3MOXHbIX MPUYMH Mnn BMOOB OTKa3OoB, NpuMBOAALLUMX K KOHEYHOMY coObITHIO,
Ha4MHasA C KOHEYHOro cobbITUS;

- aHanms VI,EleHTVI(*)VILI,I/IpOBaHHbIX BMOOB M MNMPUYMH OTKasa Anda onpegeneHna Toro, YTo KOHKPEeTHO
NnpuBeso K OTKasy,

- nocnepgosartesibHasA VID,eHTM(bVIKaU,I/IFI HeXenaTesnbHOoro (byHKLI,VIOHI/IpOBaHI/I‘iI CUCTEMbI C nepexogom
Ha Oonee Hu3kue YPOBHN CUCTEMbI, MNOKa AanbHenWnin aHanm3 He CcTaHeT Heuenecoo6pa3Hb|M. B
TEXHUYECKON CUCTEME 3TO MOXET ObITb YpOBEHb OTKa3a KOMIMOHEHTOB. CobbITns 1 (baKTOpr Ha camMOM
HN3KOM YpOBHE aHanwsmpyeMOVl CUCTEMbI Ha3blBalOT 6a3MCHLIMK COOLITUAMU;

- OLEHKa BepOoATHOCTM 6a3ncHbIX cobblTUA (€CAM NPUMEHUMO) U NOCNESYOLWNIA pacyeT BEPOSATHOCTU
KOHe4YHoro cobbiTus. [Ina obecnevyeHnss 4OCTOBEPHOCTM KOMMYECTBEHHOW OLIEHKW crnedyeT nokasaTtb, YTO
MOMHOTa M KayeCTBO BXOAHbIX AaAHHbIX ANS KaX4oro 3anemMeHTa AOCTaTOYHbl ANs MOSyYeHUs BbIXOAHbIX
AaHHbIX Heobxoaumon [OCTOBEPHOCTU. B npoTMBHOM cnyyae AepeBO HeucrnpaBHOCTEW HedoCTaTO4YHO
OOCTOBEPHO AN aHanuM3a BEepoOsATHOCTW, HO MoOxeT OblTb nofnesHbIM Afs  uccrnegoBaHus
MPUYNHHO-CEeACTBEHHbIX CBA3EW.

I'IpM onpeneneHnn KONMMYECTBEHHON OLEHKM aepeso HeVICHpaBHOCTeVI MOXEeT ObITb ynpoLieHo npu
nomMmoLuun EYJ'IeBOVI anre6pb|, YTO MO3BOJIAET Y4ECTb /J,y6ﬂl4pyf0LLl,M6 BUObl OTKa30B.

Kpome KOJIMYECTBEHHOM OLUEHKKN BEPOATHOCTU KOHEYHOro cobbITus MeToq no3BondeT
VI,EI,GHTI/I(*)I/ILI,I/IpOBaTb Ha6op MWHUMaIbHbIX CEYEHUN, npmeoadaLnX K KOHe4YHOMY CcobbITUIO, U paccynTaTb UX
BINMUSIHNE HA KOHEYHOE CoObITME.

3a MCKMYEHNEM MPOCTbIX Cry4YaeB, ANs MNOCTPOEHUsI AMarpammbl OObIMHO MPUMEHSIIOT MNakeT
NpUKNagHbIX nNporpamMM, MO3BOMSOWMA NPOU3BOAMTL pacyeTbl B CUTyauusix, Korga npuUcCYTCTBYIOT
NOBTOPSIIOLLMECS COOLITUSI B HECKONBbKMX MeCTax AepeBa HEUCNpaBHOCTEN U koraa HEOOXOAMMO BbIUYMCIUTL
MUHUMAarbHbIE ceYeHus. Vicnonb3oBaHue nporpaMMHoro obecneveHusi rapaHTMpyeT nocneoBaTeNbHOCTb U
NpaBWnbHOCTb BbLINOMHEHUSI METOAA U BO3MOXHOCTb €ro BepUdmKaLuu.

B.14.5 BbixogHble AaHHbIe
BbIXxogHbIMM JaHHBIMY @aHanM3a gepeBa HEMCNPABHOCTEN SABNSAOTCS:

- HarmagHoe npecTaBrieHne MyTen BO3HWKHOBEHWS KOHEYHOro COObITMS M B3aUMOOEWCTBYHOLLMX
nyTenm B CUTyauumn, korga ogHOBPEMEHHO MOTYT NMPOU30NTK ABa uIm 6onee codbITUiA;
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- Habop MWHMMarsbHbIX CeYeHU (BO3HWKHOBEHUSI MyTeil OTkasa CUCTEMbI) U OLEHKA BEpPOSITHOCTU
oTKasa CUCTeMbl AJ1s1 KaXKOOro CeYeHus:;

- OLleHKa BEPOATHOCTM KOHEYHOrO COObITUS.
B.14.6 lNpeunmyluecTBa U He[OCTaTKU
Mpeumyiectsamu FTA sBnsatoTca cnegyouime:

- MNpenocTaBneHe TOYHOIO, CUCTEMATM3NPOBAHHOMO U MMBKOro noaxoda MO3BOMSIET aHaNM3MpoBaTb
pa3HooGpa3Hble hakTopbl, BKIOYas AeACTBUS NepcoHana u unsnyeckne siBMeHus.

- lMpumeHeHne nogxoga "csBepxy BHM3" MO3BOMSET paccMmaTpuBaTb BO3LEWCTBUS TeX OTKa30B,
KOTOpble HENOCPEACTBEHHO CBA3aHbl C KOHEYHbIM CODBITUEM.

- lNpumeHeHne ocobeHHO uenecoobpasHo Ans aHanu3a CcucTeM, AOMyCKalLwmnX MOAKIYeHne
OOonbLIOro KonmMyecTBa YCTPOMCTB U B3aMMOAENCTBME C HUMMU (CUCTEM, UMEKLUUX MHOXECTBEHHbIE
nHTEpdench!).

- pachmyeckoe npencTaBneHne NO3BONSAET YNPOCTUTb MOHMMaHWE (OYHKLMOHWPOBAHUSA CUCTEMbI U
paccmaTpvMBaeMbIX (PAKTOPOB, HO MOCKOMbKY ApPEBOBMAHbIE CXEMbl 3a4acTyld BeCbMa [POMO3OKWU, WX
obpaboTka MoXeT noTpeboBaTb NPMMEHEHMS KOMMbIOTEPHBLIX NporpamMM, 4To obecnevmBaeT BO3MOXHOCTb
paccMOTpeHusi Boree CNOXHbIX JTIOTMYECKMX B3aMMOCBSI3eN (HanpuMmep, C WCMNOMb30BaHWEM JTOMMYECKUX
onepauun "-HE" n "HE-WN"), Ho npu aTOM 3aTpyaHAET BepudmKaunio gepeBa HENCNPaBHOCTEN.

- Jlornyeckuin aHanu3 pepeBa HeEUCNPaBHOCTEN W onpegeneHve Habopa MUHUMAnbHbIX CeYeHWn
nonesHbl Npu MaeHTUdUKaUMM NPOCTbIX MyTEW OTKa3a B CMOXHbIX CUCTEMAax, rae koMOuHaumm cobbiTvi
MOTYT NPUBECTU K BO3HUKHOBEHWUIO KOHEYHOTO COBbITUS.

HepoctaTtkamn metoga ABNSAOTCS cneaywuwmne:

- HeOI'Ipeﬂ,eJ'leHHOCTb OLEHOK BepOHTHOCTeVI 0asuncHbIX COObITUI BRMsieT Ha OLUEHKY BepOATHOCTU
BO3HMKHOBEHUSI KOHEYHOro cobbITUS. OTO MOXeT npmBeCTn K BbICOKOMY YPOBHK HeonpeneneHHOCTn B
cutyauun, Korga BepOATHOCTb OTKa3a Ald KOHEeYHOro coObITUS TOYHO HEM3BECTHA, HO OOCTOBEPHOCTb
OLEHOK CyLeCTBEHHO Bbllle AJ14 XOpOoLo M3y‘-IeHHOl7I CUCTEMBbI.

- B HekoTOpbiX CUTyauusax HadvanbHble COObITUA He CBA3aHbl Mexay coboW, M Mnopon TpyaHo
YCTaHOBUTb, YYTEHbl JIM BCE BaxHble MNyTWM K KOHEYHOMYy coObiTMo. Hanpumep, HegocTtaTtovHoe
nccnegoBaHne BCEX UCTOYHWKOB BO3ropaHUs MOXET MPUBECTM K HEBEPHOW OLEHKE pucka BO3HWKHOBEHUS
noxapa (koHeyHoro cobbiTus). B atom cuTyauum aHanu3 BepoOATHOCTM C npuMeHeHnem meToda FTA
HEBO3MOXEH.

- [epeBo HeucnpaBHOCTEN S£BMSETCA CTaTUYHOW MOAENbIO, B KOTOPOW (pakTop BpPEMEHHOM
3aBMCHMMOCTM HE YYUTBLIBAKOT.

- [JepeBo HeucnpaBHOCTE MOXET ObiTb MNPUMEHEHO TOMbKO K OGUHAPHBIM  COCTOSIHUSIM
(paboTocnocobHomy/HepaboTocnocobHoOMYy).

- HecMoTpst Ha TO YTO OLWIMOKKM YeroBeka MOryT OblTb Y4TEeHbl B CXEME [epeBa HeUcrnpaBHOCTEN Ha
KauyeCTBEHHOM YPOBHE, HECOOTBETCTBUS CTEMEHU U KAa4YeCTBa, YacTo XapakTepusyloLme ownbku Yenoseka,
B JepeBE HEUCMPABHOCTEWN Y4eCTb J4OCTAaTO4YHO COXHO.

- [lepeBO HencnpaBHOCTEN He MO3BOMSET NErKo Y4eCTb M UCCNenoBaTh LEenHble peakuun (addekT
OOMWHO) M YCINOBHbIE OTKa3bl.

B.14.7 Ccbino4Hble cTaHAapThbl
M3K 61025 AHanus gepeBa HeucnpasHocTen (FTA)
B.15 AHanu3 gepeBa cobbITUM

B.15.1 KpaTtkuit 0630p
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Metogq ETA ' aensetca rpadpnyeckum MeToooM NPencTaBMeHUs  B3aUMOMCKHOYAOLLNX
nocrnenoBaTeslbHOCTEN COOLITUIA, CregylwWmx 3a MOSIBIIEHMEM MCXOOHOro COObITUSA, B COOTBETCTBMM C
PYHKLUMOHUPOBAHNEM N HE(YHKUMOHMPOBAHMEM CUCTEM, pa3paboTaHHbIX AN CMSrYeHus nocnenctBui
onacHoro cobbitua (cM. pucyHok B.3). Metog ETA moxeT ObiTb NpUMEHEH Ans KayeCTBEHHOM w/nnn
KONMYECTBEHHOW OLIEHKMN.

ETA - Event Tree Analysis.

ElnIg oHME Brnwoqenwe
HauansHoe Hanuuue CNPHHKNEPHOM . Pe YactoTa
noXapHo# 3yNbTaT
cobbiTHe BO3rOPaHWs CHCTEMB (e roa)
EHTHﬁﬂHﬂﬁuHM
NCHaPOTYLIEHWA
KeHTponupyeMelid noxap
& 7,9 % 10°
0.099 C BKMIOYEHWEM CUrHana 9 =
Tpesor
Da
0,99
Het KoHTponupyemsi noxap 29 x 10°
0,001 Be3 curdana Tpesory %
Da
0,8
HekoHTponmpyemMeid noxap
Oa -
C BKMHMEHWEM CUrHana 8,0 =10
0,999
TPEBOr
Her
Bapuie 0,01
-2
10" eron Her HekoHTponupyemsii noxap 8.0 % 107
0,001 Be3 curHana Tpesor ¥
H .
DE;' Het nomapa 2.0x10

PucyHok B.3 - Mpumep gepesa cobbITUI
Ha pucyHke B.3 nokasaHbl mpocTble pacdeTbl Anis TUMOBOro AepeBa COObITUIA B cUTyauun, Korga
BETBYW [epeBa COObITUIA MNONTHOCTLI0 HE3ABUCHMBbI.

MocnenoBaTenbHOCTL COOLITUI NErko NpeacTaBUTL B BUAE AepeBa COObITUIA U NO3TOMY C MOMOLLIbIO
ETA nerko yctaHOBWUTb YXYALUAKOLWME UNN CMsAryaloLlme nocrneacTBusi cobbiTvsl, NpMHMMas BO BHUMaHue
OONOMHUTENbHBIE CUCTEMBI, PYHKLMUN 1nn Gapbepbl.

B.15.2 O6nacTb NnpMMeHeHuUsA

Metog ETA mMoxeT BbITb MCNOMNb30BaH ANS MOAENMPOBAaHUS, BbIMUCIIEHNS N PAHXMPOBaHNS (C TOYKM
3peHust pycka) pasnnyHbIX CLeHapMeB MHUMAEHTa Nnocne BO3HUKHOBEHMWS HavyanbHOro cobbITuS.

MeTon ETA MoxeT GbiTb NPUMEHeH Ha BCeX CTaausX XXM3HEHHOro LMKna NpoayKuuyM unm npouecca.
[aHHbI MeTo MOXeT GbiTb UCMONb30BaH Ha KAYeCTBEHHOM YPOBHE MpY MO3roBOM LUTYpMeE, onpeaeneHum
cueHapueB M nocreoBaTenlbHOCTeNn CoObITUI, KOTOPble MOrYT BO3HUKHYTL MOCIE HayanbHOro cobbITus, U
npu onpeaeneHn Bo3OencTBrSA Ha pe3ynbTaT pasnuyHbiX BUOOB 06paboTkM pucka, 6apbepoB Unu cpeacTs
ynpaBneHusi, npegHasHavyeHHbIX AN CHKEHUS HexXernaTenbHbIX NocneacTBuii.

lMpn oueHKe NpPUEMNIEMOCTU CPeACTB ynpaBrieHus Hauboree uenecoobpasHo NpMMeEHeHue meTona
ETA ansa konMyecTBeHHOro aHanuaa. Yatle Bcero AaHHbI METOA NPUMEHSIOT NpY MOAENMPOBaHMM OTKa3oB
B CUTyaLUKN NCMNONb30BaHMsI OOMbLLIOro KONMYECTBa MEP 3aLUUThI.




FOCT P NICO/M3K 31010-2011 MeHemxmMeHT pucka. MeToabl OLeHKn pucka
lpumeHsiemcsi ¢ 01.12.2012
Crtpanuua 53

Metog ETA moXeT ObiTb MCMNOMb30BaH MpY MOLENMPOBAHWMM Hadyana coObiTus Onsi BbISBIIEHUS
BO3MOXHbIX MOTepb WM npeumywlectB. OpHako B 0OCTOATENbLCTBAX, rge HeobxoguMMo HaWTu NyTu
ONTUMM3ALUN U MONYYEHUS HaMbOMbLUMX MPEMMYLLECTB, Yalle MCMOoSb3ylT MOLENMPOBAHME C MOMOLLbIO
JepeBa peLUeHni.

B.15.3 BxoagHble AaHHbIe
BxoaHble gaHHble BKIOYaOT B cebs:
- NepeyeHb paccMmaTpMBaeMbIX HavasbHbIX COObITUI;

- MHGopmauuio o crnocobax obpaGoTkv, Gapbepax, cpeacTBax YMNpaBeHUs U COOTBETCTBYHOLLMX
BEPOSITHOCTAX OTKa3a (OJ1st KONIMYECTBEHHOIO aHanm3aa);

- MOHMMaHWe NPoLEeCCOB HOPMUPOBAHMWS HayarbHOro OTKasa.
B.15.4 MNMpouecc BbINOMHEHUA MeTOAA

MocTtpoeHne pepeBa cobbITMIA HauMHalOT € BblbOpa HayvanbHOro cobbiTMA. OTO MoxeT ObiTb
WHUWOEHT, TakOW Kak B3pbIB MbIW, UMW Takoe cOObITME, KaK OTKa3 CUCTEMbl dHeprocHabxeHus. [anee
nepeyvncnaiT MMerLlmecs QyHKUMM UM CUCTEMbI, HanpaBlieHHble Ha cMsArdeHve nocnepcTsui. [Ons
KaXXgon (PYHKUMM UMM CUCTEMBI YEPTAT NUHUKU ANst OTOOPaXeHUs ee UCNPaBHOro COCTOSIHWUSI UMW OTKa3a.
BepoAaTHOCTbL OTKasza MOXEeT ObiTb OUEeHEeHa M Ha3HayeHa ANs KaXAoW TakoW NuHUW. [aHHYlo YCIOBHYHO
BEPOSITHOCTb  OLIEHMBAKOT, Hanpumep, C MNOMOLLbIO 3KCMEPTHbIX OLIEHOK WM aHanu3a [fgepesa
HeucnpaBHocTel. Takum oOpa3oMm u300paxalT pasnuyHble NMyTU pasBUTUS COOLITUIA OT Ha4varbHOro
cobbITuS.

CnepyeT yunTbIBaTb, YTO BEPOATHOCTM Ha AepeBe COObITUMI ABNSAOTCA YCNOBHLIMU BEPOATHOCTAMM,
HanpuMmep, BEpPOATHOCTb cpabaTtbiBaHWs pa3bpbi3rMBaTenis CUCTEMbI MOXapPOTYLUEHUS, MOMyYeHHas npu
UCNbITaHMAX B HOPMAaIbHbIX YCIOBUSIX, OyaeT OoTnmMyaTbCsl OT BEPOSITHOCTM cpabaTbiBaHUSA 3TOW CUCTEMbI
npv BO3ropaHuu, BblI3BAHHOM B3PbIBOM.

Kaxxgas BeTBb gepeBa npenctaBnsieT cobori BEpOATHOCTb TOro, YTO BCE COOBLITUA Ha 3TOM MyTK
npousongyTt. MosToMy BEpOSITHOCTb pe3ynbTaTa BbIYMCASIOT Kak Mpou3BedeHVEe OTAESNbHbIX YCIOBHbIX
BEPOSATHOCTEN U BEPOSATHOCTU HAYarbHOro cobbITUS NPW YCIOBMU HE3ABUCMMOCTU CODLITUIA.

B.15.5 BbIxogHble AaHHbIe

BbixogHble gaHHble ETA BkntovaloT B cebs criegyrouee:

- KayeCTBEHHOE OnucaHWe BO3MOXHbIX NpobneMm B Buae KOMBUHaUMW COBLITMI, NPeacTaBhASIOLMX
cobon pa3nuyHble CNeacTBUS HaYanbHOro COBbLITUSA (paHXNpoBaHMe NOCNeACTBUN);

- KONnn4yecTtBeHHble OLUEHKM 4acCTOoTbl WM BEPOATHOCTU NOABIIEHUA COObITUIA U OTHOCUTENbHOM
3HAa4YMMOCTU Pa3yiNYHbIX nocneacTeum OTkasa 1 CﬂOCO6CTBy}OLLI,l/IX UM cobbITui;

- NepeyeHb pekoMeHaauUnin MO CHUXEHUIO PUCKa;

- KONMYeCcTBEHHbIE OLUEHKM 3(PHEKTUBHOCTU BHEAPEHUS PEKOMEHAALINNA.

B.15.6 NpenmyliectBa n HegocTaTkn

Mpenmywectsamm metoga ETA asnsoTca cnegyowme:

- C nomouwpbto metoga ETA nerko cxematnyHo m3obpasvTb CUEHapuu pasBuTUS CODbITUIA nocne
BO3HWKHOBEHWSI Ha4yanbHOro cobbiTUS, NPOBECTU aHanm3 paboTOCMOCOOHOrO COCTOSIHUSI MM OTKasa
BCMOMOraTenbHbIX CUCTEM UNU (OYHKUMKW, NpedHa3HaYeHHbIX ANs CHWXKEeHUS NocneAcTBUMWA OTkasa, U

OUEHUTb X BIUAHKE.

- MeToa nomoraeT yvyecTb (hakTOp BPEMEHW, YBUOETb B3aWMOCBSI3V W LIEMHbIE peakuuun, KoTopble
CINOXHO MCCMeaoBaTh C NOMOLLLIO MEeToa AepeBa HeUCrpaBHOCTEN.

- MeTtog rpaduyecks npeacTaBnseT MnocrneaoBaTenbHOCTb COBbITUI, YTO HEBO3MOXHO chenaTtb C
MOMOLLIbIO METO1a iepeBa HeNCNPaBHOCTEN.
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HepoctaTkamu MeToga SIBNSOTCS crieaylolime:

- Ona wcnonb3oBaHuMss metoga ETA B KkauecTBe COCTaBHOM 4acTu obuwero npouecca OLEHKU
Heob6xoauMo unaeHTMdMUMPOBaATL BCE BO3MOXHbIE HadanbHble CcOObITUS. JTOro MOXHO AobuTbcs C
NMOMOLLbIO UCMNOMb30BaHUS APYrux MeTodoB aHanu3a (Hanpumep, HAZOP, PHA), ogHako Bcerga octaetcs
BEPOSATHOCTb TOr0, YTO HE YYTEHbl HEKOTOPbIE BaXKHble HayarnbHble COObITUS.

- Meton pepeBa cobGbITUIA NPUMEHUM TOMBKO ANs ABYX COCTOSHMK cucTeMbl (paboTtocnocobHoro
COCTOSIHMS U OTKasa), B HEM TPYAHO YYeCTb OTCPOYEHHOE HapylleHue paboTocnocoBHOro COCTOSIHMS
CUCTEMbI UMW ee BOCCTaHOBIEHME.

- Kaxgplt nyTb peanusauuy obOyCrnoBneH coyeTaHueM coObITWIA, Npousoleawnx B NpeablayLnx
TOYKax BETBIEHMS cxeMbl AepeBa coObITMI. [03TOMy paccMaTpuBaloT BCE B3aWMOCBSA3N MO BO3MOXHbIM
nyTaM pasBUTUS cobbiTua. OOQHaKo HeKoTopble B3aMMOCBS3W, Hanpumep obLMe KOMMOHEHTbI, CUCTEMbI
CHabXeHNa 1 nepcoHan, MoryT ObiTb He Y4TeHbl MNP PACCMOTPEHUU, YTO MOXET MPUBECTU K M3MULLHE
ONTUMMUCTUYHOW OLIEHKE pUCKa.

B.16 AHanu3 npuYnMH U nocneacTBumn
B.16.1 O6wume nonoxeHus

AHanu3 NpU4YMH 1 NOCrNeacTBUI ABMSETCS COYEeTaHNEM METOOO0B [AepeBa HeMCnpaBHOCTEN M OepeBa
coObITMI. [laHHbI MEeToA HAYMHAKT C PAaCCMOTPEHUS KPUTUYECKOrO COBbITUS U aHanmM3a ero nocneacTsum
nocpeacTBOM MPUMEHEHUS coveTaHus norndyeckux anemeHtoB OA/HET. 3Tn anemeHTbl NpeactaBnsioT
cobon ycrnoBwusi, MpU KOTOPbIX cucTema, pa3paboTaHHas ANst CHWKEHUSI MOCNeACcTBUIA HavYanbHOro codbITus,
HaxoguTca B paboToCnOCOBGHOM COCTOSIHUM WK B COCTOSIHMM OTKasa. [puumHbl yCnoBuMiA MM OTKa30B
aHanuM3npyloT C MOMOLLILIO METOAA AepeBa HeucnpasHocTen (cm. B.15).

B.16.2 Obnactb NpMMeHeHus

MeTog aHanv3a nNpuy4uH 1 NOCneacTBUIA NepBoHavanbHo Obin paspaboTaH kak MHCTPYMEHT NPOBEPKU
HaOEeXHOCTU CUCTEM, KpUTUYecknx anst obecneyeHnss 6e3onacHOCTW, KOTOPLIA ncnonb3oBanu ans Gonee
MOSIHOrO MOHMMaHWS OTKA30B CUCTEMbI. Tak e Kak MeTof aHanu3a [epeBa HewcnpaBHOCTEW, AaHHbI
MeTOZ UCMONb3YyT AN 0TOOpaXeHWs MOrMKM OTKasa, MPUBOASLLETO K KPUTUYECKOMY COBbITUIO, OOHAaKO,
[OMONHUTENBHO K (DYHKLMOHANbHLIM BO3MOXHOCTSIM [epeBa HeucnpaBHOCTEW, 3TOT MeToq MNO3BONseT
NPOBECTW aHanu3 nocrnefoBaTeNbHOCTU MOSIBNEHNs OTka3oB. MeTon Takke MNO3BONSIET Y4YeCTb BpPeMs
3anasgpblBaHus Npu aHanuae NocneAcTBUI, YTO HEBO3MOXHO NPU UCMONb30BaHMN MeToAa AepeBa COBbITUIA.

MeTo ucnonb3yloT AN aHanusa pasfuyHbiX BapuaHToB paboTbl CUCTEMbI MOCME BO3HWKHOBEHUS
KpUTUYECKOro cobblTus B 3aBUCMMOCTM OT NOBEAEHMS ee NoACUCTEM (HanpuMep, aBapuiHbix cuctem). Ecnn
Takve BapuaHTbl MOryT ObITb OXapaKkTepu3oBaHbl KONMYECTBEHHO, TO MOryT OblTb OLEHEeHbl BEPOSTHOCTM
BO3MOXHbIX NOCNEACTBUI KPUTUYECKOTO COBLITUS.

Mockonbky Kaaas nocnegoBaTenbHOCTb B AuarpaMMe MNpuUYMH U MOCNEACTBUIA  sIBNsieTcs
CoYeTaHNeM AepeBLEB HENCMPABHOCTEN GoNee HU3KOro YPOBHS, TO METOA aHanu3a NpUYMH U NocneacTBuit
MOXeT ObITb MCNOSb30BaH kak cnocob NocTpoeHus 6oree CNoXHbIX AepEBLEB HEUCMPABHOCTEN.

ﬂ,l/larpaMMbl CINOXHbl B NOCTPOEHUN N NPUMEHEHNN, MOITOMY UX u,enecoo6pa3Ho ncnonb3oBaTtb, Koraa
notepun ot nocrneacTBMn OTKa30B COMOCTaBMMbI C 3aTpayYeHHbIMU YyCUNMNAMN.

B.16.3 BxoagHble gaHHbIe
[nga npumeHeHus meToga Heo6xooMMO NOHMMAaHNE CUCTEMbI, BUAOB U CLIEHAPMEB OTKA30B.
B.16.4 NMpouecc BbINONHEHMA meToAa

Ha pUCyHKe B.4 nokasaHa KOHUenTyanbHaa amarpaMmma TMnn4HOro aHanmsa npuydnH 1 nocneacTeumn.
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PucyHok B.4 - Npumep aHanusa npuynH 1 nocneacTsum

I'Ipou,e,u,ypa aHanusa Bkro4aeT B cebs cnengywuipe atanbl:

a) ViaeHTudmrkaumsa KpUTMYECKOro (MM HavarnbHOro) cobbiTus (3KBUBANIEHTHOTO KOHEYHOMY COOLITUIO
AepeBa HencnpaBHOCTEN U Ha4YanbHOMy cOObITUIO AepeBa CobbITUI).

b) PaspaboTtka u Banupauus gepeBa HEUCNPaBHOCTEN ANSA MNPUYMHBbI HadanbHOro cobbITUA B
cootBeTcTBUM ¢ B.14. pun 3aTom cregyeT ucnonb3oBaTb Te Xe CUMBOMbLI, YTO W NpU aHanuse nepesa
HeucrnpaBHOCTEN.

c) OnpepeneHve nopsigka paccMOTPEHUs ycroBuin oTkasa. B gaHHom nopsgke cnepyet cobniogaTb
NOrMYyeckyto MocriefoBaTeflbHOCTb, COOTBETCTBYIOLLYIO BPEMEHHOW MocreAoBaTeNbHOCTU, B KOTOPOMN OHM
BO3HMKaIOT.

d) MNocTpoeHne nyTer BO3HUKHOBEHUSA MOCMEACTBUN B 3aBMCUMOCTM OT YCMOBMW. OTa guarpamma
nogobHa gepeBy cobbiTUA, OOHAKO pa3BeTBIEHWs AepeBa COObITUIA OOMOMHAT U u3obpaxalT B Buae
OTAenbHOro 61oka, B KOTOPOM YKa3bIBaKT YCITOBUSI.

e) Ecnu oTkasbl Ans kaxgoro 0rnoka ycrnoBui HE3aBUCKMMbI, BO3MOXEH pacyeT BEPOSITHOCTM KaXdoro
nocnencteus. Ons 3Toro HeoOOGXOAMMO OLEHUTb BEPOATHOCTU KaKOOro BbIXO4A YCMOBHOro 6Grioka (c
nNpMMeHeHeM COOTBETCTBYIOLUX AePEBLEB HeWcnpaBHOCTeW). BeposTHOCTE Mobon nocrneaoBaTenbHOCTU
COObITUI, NPUBOASILLEN K KOHKPETHOMY MOCNEACTBUIO, ONPEAENAT NEPEMHOXEHNEM BEPOSATHOCTEN KaXaom
nocrnenoBaTenbHOCTM YCMNOBUK, MNPUBOAALLEN K paccMaTtpuBaemMomy nocneacTsuio. Ecnm  Heckonbko
nocrnefoBatenbHOCTEN  COObLITUA  MPMBOAAT K OOHOMY  MOCNEACTBUIO, TO  BEPOATHOCTM  BCEX
nocnegoBaTenbHOCTEN cknaabiBaloT. Ecniv umeroTcs 3aBUCMMOCTM Mexay OoTkaszamu B paccmaTpuBaeMoun
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nocriefoBaTeNnlbHOCTU (HampuMep, HapylleHWe 3HeprocHabXeHUsi MOXEeT Bbl3BaTb HECKOJIbKO YCrOBWiA
oTKasa), TO YCIOBUsi 3aBUCUMOCTM HEOGX0AMMO OMnpedenuTb OO NPoBeAeHWs pacyeTa.

B.16.5 BbixogHble AaHHbIe

BbixogHbIMM  OaHHBIMM  MeToga aHanusa NPpUYNH " nocrneacTBvMi  SBNSAKTCH CXeMaTu4eckoe
npencraesneHne OTka3a CUCTEeMbl C YyKasaHnem nNpudmnH w”n nocrneacTteMi UM OUEHKa BEPOATHOCTU
BO3HUKHOBEHMA Kaxaoro noteHuuanbHOro nocnenctemd, OCHOBaHHaA Ha aHanunse BepOﬂTHOCTeVI
BO3HMKHOBEHNA COOTBETCTBYHOLLNX yCJ'IOBVIVI nocne Kpntn4yeckoro cobbITuS.

B.16.6 NMpenmylectBa n HepgocTaTkm

MpeumyllecTBa MeToda aHanusa NPUYMH WM MOCNEACTBUIA aHanornyHbl O6LIMM MpeuMyLlecTBamM
MEeTOOOB AepeBa CoObITUI 1 AepeBa HeucnpaBHoCcTeN. KpoMe Toro, AaHHbIA MeTOoZ NO3BOMSET NPEOAONETh
HEKOTOpblE N3 HEAOCTATKOB 3TUX METOAOB, TaK Kak NO3BOMSIET aHanM3npoBaTb cobbITHSA, pa3BuBaloLLNECS B
TeYEeHNe NpPOJOIPKUTENBHOrO nepuvoa BPeEMEHW. AHanM3 npuyYuH W nocneacTeun  obecnednBaeT
BCECTOPOHHEE NpeACcTaBrieEHME O CUCTEME.

Hepoctatkom meToa SIBNSIETCA €ro CIOXHOCTb MO CPaBHEHMIO C METOA4AMMW iepeBa HENCNpPaBHOCTEN
1 aepeBa cobbITWI Kak Mpy NOCTPOEHUU CXEMbI, TaK U NpU y4eTe 3aBUCUMOCTEN B CriyYyae KONM4eCTBEHHOro
aHanuaa.

B.17 MpnYMHHO-CNeACTBEHHbIN aHanNus3
B.17.1 KpaTtkui 0630p

MMpUYMHHO-CNEeaCTBEHHbIN  aHanM3 SBNSETCA  CTPYKTYPUPOBAHHbIM — METOOAOM  MAEeHTudmKaumm
BO3MOXHbIX MPUYMH HexXenaTtenbHoro cobblitus nnu npobnemsl. [JaHHbIM MeToq NO3BONAET CKOMMNOHOBATb
BO3MOXHbI€ MPUYMHHbIE (pakTOpbl B ODOOLLEHHbIE KaTeropumn Tak, 4Tobbl MOXHO ObINO MCCnegoBaTb BCe
BO3MOXHbIe runotesbl. OgHako NpYMeHeHWe 3TOro MeToAa MOo3BONseT MAeHTUUUMPOBAaTL haKkTU4eckue
NpWYrHbL. MNpUYMHBI MOryT BbITh ONpeaeneHbl TONbKO Ha OCHOBE AMMUPUYECKUX AaHHBIX UM SMIMPUYECKNM
nyteMm. VHdopmaumio npeacraBnaioT B Buae Avarpammbl "pbibbero ckeneta" (MeTod TakkKe HasbliBalOT
Anarpammon VcukaBbl) unu nHorga B Buae ApeBOBUAHOM cxeMmbl (cM. B.17.4).

B.17.2 O6nactb NpMMeHeHusA

MpuynHHO-cNeacTBEeHHbIN aHann3 obecneunBaeT CTPYKTYpMpOBaHHOE rpaduyeckoe npeacraBreHune
nepeyHst NpMYMH ogHOro crneacTeus. B 3aBucmMmocTn oT obbekTa mMccnegoBaHui criegcTBue MoxeT ObiTb
nonoXxuTenbHbIM (Lenb) Unu oTpuuaTensHbeiM (Mpobnema).

MeToa MCNonb3yrwT AnA uccnegoBaHMA BCEX BO3MOXHbIX CUeHapueB U NPpUYKH, npensioXeHHbIX
prI'II'IOI7I 9KCNepToB. MeTon no3BonsieT AOOCTUYb COrNMacoBaHHOrO MHEHUs OTHOCUTENbHO Hambonee
BEPOATHbLIX NPUYNH, KOTOPblEe MOryT ObiTb ganee npoBepeHbl ONbITHbIM NyTEM UMM Ha OCHOBE UMEKLLNXCA
AaHHbIX. Hanbonee uenecoo6pa3Ho NPUMEHATb OaHHbI METO4 B CaMOM Havarne aHanusa, 4YTo no3BonseT
pacwnpntb Onana3oH ﬂpe,D,CTaBJ'IeHVIIZ O BO3MOXHbIX MNpU4MHaAX, a 3aTem C(bOpMyJ'IVIpOBaTb r’MnNoTeshbl,
KOTOpble Aanee crieayeTt pacCMOTpeTb B COOTBETCTBUU C YCTaHOBﬂeHHOVI npou,ep,ypoﬁl.

HOCTpoeHI/Ie ﬂpl/ILIl/IHHO-CJ'IeD,CTBeHHOIZ anarpamMmmbl NO3BOJIAET:

- MOeHTMUUMPOBaTbL BO3MOXHbLIE MEPBOMPUYMHBLI WU/UIM OCHOBHbLIE MPUYUHBLI Afsi OnpederieHHoro
crnepcTeusi, Npobnembl Unn YCroBus;

- NPOBECTU aHanuM3 B CUTyauuuM U HaWTW B3aMMOCBSA3b MeEXAY B3anMOOEWCTBYHOLLMMU chakTopamu,
CBsI3aHHbIMU C UCCreayembiM NpPoLLeCCoM;

- NpOBEeCTN aHann3 CyLecTByrowmnx r|po6neM ONA NPUHATUA KOPPEKTUPYLWNX OENCTBUN.
npel/IMyLLl,eCTBaMVI NOCTPOEHUA I'IpI/ILII/IHHO-CJ'Ie,D,CTBEHHOVI anarpamMmmbl ABNAKOTCA:

- cogeWcTBue  OMpedeNieHNlo  MepBOHaYanbHbIX  MPUYMH  NpobremMbl  C  MpUMeHeHVeMm
CTPYKTYPVMPOBAHHOO NOAX0AA;

- copeicteue B paboTte rpynne aKcnepToB v Gonee MOMHOMY WUCMOSIb30OBAHMIO 3HAHMIA SKCMEPTOB O
npoayKUMKU UK npoLiecce;
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- MpVWMEeHeHVWe MNpOoCTOro  Ans  BOCMpUATMS  TUMa  AvarpaMmbl  Ofs oTOOpakeHust
MPUYUHHO-CINEACTBEHHbIX CBA3EN;

- BbISIBIIEHME BO3MOXHbIX MPUYMH U3MEHEHNI B NpoLiecce;
- ngeHtTndmrkaums obnacrten cbopa gaHHbIX ONs AanbHENWNX nccnegoBaHni.

MpUYMHHO-CNEACTBEHHbBIA aHanmM3 MOXeT OblTb MCMONb30BaH Kak METOZ BbIMNOMHEHWMS aHanmaa
nepeonpu4mnHbl (cm. B.12).

B.17.3 BxogHble gaHHbIe

BxoOHbIMM OaHHBIMU NMPUYMHHO-CIIEACTBEHHOIO aHanm3a SIBMSTCS pe3ynbTaTbl 3KCNepTU3bl, OnbIT
y4acTHMKOB paboueil rpynnbl, paHee pa3paboTaHHble MOAENW, WCMOoNb3oBaHHble B NpeablayLnx
nccneaoBaHusX.

B.17.4 MNMpouecc BbINOMIHEHUA MeTOoAA

[MPUYNHHO-CNEACTBEHHbIV aHann3 AOMmKeH ObITb BbIMOSIHEH IPYMMNON 3KCMEPTOB, UMEKLLMX 3HAHUSA U
onbIT MO MUccneagyemon npobneme.

OCHOBHbIMK 3Tanamm NPUYNHHO-CIeACTBEHHOIo aHann3a ABNAKTCA:

- YCTaHOBMEHUE CMNeACTBUS, KOTOPOE HEOOXOAMMO MpoaHanM3npoBaTtb, U pa3MeLLleHMe ero cnpaea B
cooTBeTCcTBylOWEM Onoke pAguarpammbl. Cneactene  MoOXeT ObiTb  MONOXMTENbHbIM  (Uenb) UMK
oTpuuaTensHbiM (NMpobnema) B 3aBUCMMOCTU OT OOCTOATENbLCTB;

- onpefeneHne OCHOBHbIX (FMaBHbIX) KaTeropum NpUYUH U yKa3aHme MxX B COOTBETCTBYIOLMX Briokax
avarpammebl "pbibbero ckeneta". Npu aHanuse cuctem o0bbIYHO BbIAENSAOT CReayoLne KaTteropum npuYnH:
nepcoHan, obopynoBaHue, paboyas cpega, npoueccbl 1 ap. Kateropum onpepensitoT B COOTBETCTBUU C
06BEeKTOM uccnegoBaHus;

- YKadaHue BO3MOXHbIX MNpUYnH OnA Ka)KOdon OCHOBHOWN (FﬂaBHOVl) KaTeropmm Ha BeTBAX U
OTBETBIIEHMSX AJ151 ONMCaHUS B3aMMOCBSA3EN Mexay HUMU;

- NPOJOIPKEHUE UCCnefoBaHNsa NyTemM UTepaTUBHOM MOCTAHOBKM BOMPOCOB "novemy?" unu "4To 310
BbI3Bano?" Ans ycTaHOBMEHUS CBA3EN MexXay NpudnHamu;

- aHanu3 BCeEX BETBEW N OTBETBIEHUN, Hal'lpaBJ'IeHHbIVI Ha NpoBepKy nocrnenoBaTesibHOCTU U NMOJTHOTbI
BbIABNEHHbIX MPU4YNH, N UX OTHOLLEHUA K OCHOBHOMY ClneacTBUIO;

- I/I,D,eHTI/I(bI/IKaLLI/Iﬂ Hanbonee BEPOATHbIX MPUYNH OaHHOro cnenctBnuAa Ha OCHOBE corflacoBaHHOIo
MHEHUA pa6oqel7| rpynnbl 3KCNepToB U OOCTYMHbIX 00BEKTUBHbBIX CBUOETENLCTBAX.

PesynbTatbl 06bIMHO NPeACTaBNSAT B BUAE AvarpaMmbl "pbibbero ckeneta" (amarpammel Vicukasbl)
wnn B BuAe gepeBa. [duarpamma "pblObero ckeneta" CTPyKTypupoOBaHa MyTeM pasgefieHust NMpuuvH Ha
OCHOBHble (rnaBHble) kaTeropuu (nNpeactaBfieHHble pebpamu "pbibbero ckeneta') m Gonee MenkMMu
OTBETBMNEHUSAMMW, KOHKPETU3UPYIOLLMMUN MPUYMHBI 3TUX KaTeropuii (CM. pucyHok B.5).




FOCT P NICO/M3K 31010-2011 MeHemxmMeHT pucka. MeToabl OLeHKn pucka
lpumeHsiemcsi ¢ 01.12.2012
CTtpaHuua 58

KaTeropwa 5 KaTeropua 3 KaTaropua 1
NpHSMHE NPHHMHE NPHYHHE

Mpu-rHa \\
[Mpudmna Mpuavsa
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Kateropwa 6 Kareropis 4 Kateropua 2
NpUYMHA NPHYHHA MpHYKHA

PucyHok B.5 - Mpumep anarpammel Vicukasel, unn "peibbero ckeneta”

N3obpaxeHne paHHOW AvarpaMmbl B BuAe OPEBOBMOHOW  CXEMbl aHanorM4yHo gepesy
HeucnpaBHOCTEW, HO OBObIYHO 3Ty Auarpammy CTPOST CneBa Hanpaso, a He cBepxy BHM3. OgHako npwm
NPMMEHEeHUN OaHHOW Amarpammbl ObiBaeT 3aTpyaHUMTENbHO MpeacTaBuTb pesynbTaT B KOMMYECTBEHHOM
BbIP@XEHUN W OLUEHWUTb BEPOSTHOCTb [MaBHOrO COObITUS, MOCKOMbKY MPUYMHLI B BOnbluend CTeneHu
MOHMMAIOT KakK BO3MOXHble haKkTopbl, KOTOpble MOTYT Bbl3BaTb paccmaTpvBaeMoe cobbiThe, a He oTkasbl C
N3BECTHON BEPOATHOCTbIO BO3HUKHOBEHWS.

MpWYNHHO-CNEACTBEHHYIO Anarpammy OObIMHO NPUMEHSIIOT AN ONPeAeneHnst Ka4eCTBEHHbIX OLEHOK.
MOXHO NpeanonoXuTb, YTO BEPOSITHOCTb BO3HWKHOBEHUS npobriembl cocTaenseT 1, M pacnpepenvtb
BEPOSATHOCTM N0 0606LLEHHBIM NPUYMHaM, 3aTeM NO NoANPUYMHAM, OCHOBLIBasiCb Ha CTENEHN AOBEpPUs UNn
3HaunmocTn. OpHako 3advacTylo Mexay aktopamu, KOTOpble MOryT Bbl3BaTb COObITWUS, CyLlECTBYeT
B3aMMOCBA3b, OHa CMOCOOCTBYET BO3HUKHOBEHMIO pe3ynbTaTa Gornee CrnoxHblM criocobom, 4To aAenaet
KONIMYECTBEHHYIO OLLEHKY HEJOCTOBEPHOWA.

npuumrH 1
MprqwrKHa

Kareropua

NPWHKH 2 Crignemane
Mpu4KHa

Kareropua
MNpuurHa

PucyHok B.6 - Npumep npeacraBneHvs NpUYMHHO-CNeACTBEHHOrO aHanusa B Buae ApeBOBUAHON CTPYKTYPbI
B.17.5 BbIxoagHble AaHHbIe

BbixoaHbIMW OaHHBIMUW NPUYNHHO-CNeaCTBEHHOro aHarnmsa 4aBnArTCA guarpaMmmbl B BUOe "pb|6bero
ckeneta" mnm ﬂ,peBOBMﬂ,HOI;I CXeMbl, KOTOpPble MOKa3blBalOT BO3MOXHbl€ MPUYNHbI nccnegyemoro cobbITuS.
I'IonyquHble OaHHble Heobxoanmo NPOBEPUTb TEOPETUHECKN U IKCnepumMmeHTalrlbHO, npexae 4emM 6y,U,YT
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npeanoXeHbl JanbHenwne pekoMeHgaumm.

B.17.6 NpenmyliectBa n HepgocTaTkn

npeI/IMyLLI,eCTBaMVI MeToaa ABNAKTCA:

- NpYBreYEeHNE KOMMNETEHTHbIX 3KCNEPTOB B paboTy rpynmkbl;

- IPUMEHEeHNe CTPYKTYPUPOBaAHHOIO aHanmsa,

- paccMoTpeHne BCeX BEPOSATHBIX NPEANONOXEHUIA U TUNOTES;

- rpadpmyeckoe oTobpaxkeHne pe3ynbTaToB B MPOCTOW ANS BOCNPUSTUA (OPME;

- onpegeneHue obnacten, B KOTOPbIX TPeOyOTCS ONOMHUTENbHBIE OAHHbIE;

- BO3MOXHOCTb YyCTaHOBJI€HUA (baKTODOB, KOTOpbleé MOryT Bbl3BaTb paccMaTpuBaemoe cobbITne Kak
and 6J'IaFOI'IpI/IF|THbIX, TakK U Onga HeXxenaTtesrbHbIX pe3yrnbTaToB. Mo3nTMBHbLIN B3rndg Ha npo6nemy MOXeT
cTuMynumpoBaTb 60]‘IbLIJle OTBETCTBEHHOCTb 1 BOBJ1I€4E€HHOCTb Y4aCTHUKOB.

MeTog meeT criegylolne HegoCTaTKu:

- rpynna 3KCnepToB MOXET HE UMETb HeobXxoaMMO KOMNETEHTHOCTMU;

- ana pa3pa60TK|/| peKomer,au,MVl mMeTon Heobxoammo NPUMEHATb TOJIbKO KaK 4acCTb aHalnuni3a
nepBoOnNpUYnHbI;

- MeTOo NpefHa3HayeH Ans NpoBeAeHMs MO3rOBOro LUTYpMa, @ HE CaMOCTOSITENIbHOrO aHanuaa;

- pasgeneHue MNpUYMHHbIX (DAKTOPOB Ha OCHOBHbIE KaTeropuum B Hadvane aHanusa O3HayaeT, 4To
B3aVMOCBA3WN MeXAy KaTeropusiMu nNpuyMH MOryT ObiTb HE PacCMOTPEHbI AOJMKHLIM 06pa3om, Hanpumep,
oTka3 o0opyaoBaHUsl, BbI3BaHHbLIM OLIMOKOMW onepatopa, WM owunbkn onepaTopa, BbI3BaHHbIE
HegocTaTKamMy KOHCTPYKLMUM CUCTEMBI.

B.18 AHanu3 ypoBHe# 3alUThbl

B.18.1 KpaTtkuit 0630p

MeTton LOPAY - cmewanHbIn MeTo[ OLEHKN pucka, CBSI3aHHOIO C HeXenaTesbHbIM COObITMEM WK
cueHapueM. MeToq HanpaBneH Ha aHanM3 4OCTaTOMHOCTU Mep MO YNPaBEHUIO NN CHUXKEHNIO PUCKA.

DLoPa- Layers of Protection Analysis.

Metog LOPA ocHoBaH Ha Bbibope nap NpuYvH U NocneacTBui U MOAEHTUUKALUN YPOBHEN 3aLuuUThl,
KOTOopble MOryT NpedoTBpaTUTb MpUYMHY, NPUBOAALLYHO K HexenatenbHoMy nocrnegcTteuio.  [Ons
onpeaeneHnsl afekBaTHOCTU Mep CHWXEHUSA pUcka 0O AOMYCTMMOro YpoBHS HEOOX0OUMO NPOBECTU pacyeT
nocneacTBU.

B.18.2 O6nacTb NnpuMeHeHuUsA

MeTton LOPA MoxeT OblTb MCMOMNb30BaH Kak KaYeCTBEHHLIN METOL, UCCIefOBaHNsl YPOBHEN 3alLUThI
MEXAY OMaCHOCTbIO UMK MPUYMHHBIM CObbITUEM M pe3ynbTaToM. OBbIMHO CMELUaHHbIN NoAX0L NPUMEHSIOT
AN ocTvkeHus donblien ToyHocTy nocne HAZOP mnnu PHA.

MeTtog LOPA obGecneumBaeT OCHOBY [Anisi onpedeneHusi TpeboBaHUA K He3aBUCMMBbIM YPOBHSM

3aLuThbl (IPLI:I ) ¥ YPOBHSIM MOSHOTLI 6e3onacHoCTH (YpPOBHU sIL2 ) 4N aBTOMaTM3UPOBaHHbIX CUCTEM, KaK

yCTaHOBMNeHO B cepumn ctaHgaptoB M3IK 61508 n M3K 61511, a Takke npu onpegeneHun TpeboBaHui K
YypOBHAM nNonHoTbl 6esonacHoctn SIL ana aBTOMaTM3MpoBaHHbIX cucTtem GesonacHoctu. Metopg LOPA
MOXeT ObITb none3eH Ans 3dEKTUBHOrO pacnpefeneHns pecypcoB, HanpaBneHHbIX Ha CHDKEHNE pucka,
nyTeM NPUMEHEHWST aHaNM3a CHWKEHNSA pUCKa NpY BHEAPEHUN KaXXO0r0 YPOBHS 3aLLUMTbI.

DipL - Independent Protection Layers.
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2 SIL levels - Safety Integrity Levels.

B.18.3 BxogHble gaHHble
BxoaHbiMu aaHHbiMu meToaa LOPA aenstoTcs:

- OCHOBHasl WMHcopmaumss O puUcKe, BKMOYasi OMaCHOCTW, MPUYMHLI M MNOCNEeACTBUS, aHanorMyHa
BXOAHbIM AaHHbIM meToaa PHA;

- HGbOpPMaUUs 0 haKTUYECKMX U NIaHOBbIX CPEACTBAX YNpPaBleHus;

- 4acToTa NPUYUNHHBbIX COObITUI, OLEHKM BEPOATHOCTUN OTKa3a ypOBHeIZ 3aLMThl, OLEHKN NoCneacTBuin
n gonyctuMoro pucka,

- YactoTa WHUUMMPYBOLNX TMPUYNUH, OUEHKM BEepOATHOCTU OTKasa ypOBHeVI 3alnTbl, OLUEeHKU
nocneacTeum n 00onycTtumMmoro pucka.

B.18.4 MNMpouecc BbINOMIHEHUA MeTOoAA
MeTog LOPA 06bI4HO BbINOMHSAET rpynna 9KCnepToB C NPMMEHEHWEM CreayoLen npoueaypbl:

- Vlﬂ,eHTVICbVIKaLI,I/IFI Ha4dallbHbIX NMPUYNH BO3HWKHOBEHUA HEXeNaTesIbHOro pesynbTaTta u C60p AaHHbIX
00 1x yacToTe 1 nocneacTeusx;

- Bbl60p oAHoMn napbl Npn4nHa-nocnencTene;

- MaeHTUdUKaUnsa ypoBHEN 3alUnThl, NPeaoTBpaLlaloWwmnx NPUYMHY, NPUBOAALLYIO K HEXenaTenbHOMY
NoCneacTBUio, U aHanm3 ux adeKTMBHOCTY;

- ngeHTudmkauma HesaBucuMbIX ypoBHen 3awmTtbl (IPL) (He BCe ypoBHM 3awmMTbl SABASIOTCS
He3aB/CHMMbIMU);

- OLleHKa BEPOATHOCTM OTKasa Kaxgoro IPL;

- UCCrneAoBaHWe 4YacToTbl HayanbHbIX NMPUYMH COBMECTHO C BEPOSITHOCTAMM OTKasa kaxgoro IPL u
BEPOSATHOCTSIMM peanu3auum BCeX YCMNOBHbIX NapaMeTpoB (MPUMEPOM YCIMOBHOrO napamMeTpa siBnsieTcs
NPUCYTCTBME WNM OTCYTCTBME 4YENOBEKA B 30HE OMACHOrO BO3AEWCTBUSA) ONSA ONPeAeneHus 4acToThbl
BO3HMKHOBEHUS HEXENaTenbHOro nocrneacrams. MNpu nccnegoBaHumM yunTbiBaOT NOPSAOK 3HAYEHUIN YACTOT
N BEPOATHOCTEMN;

- CpaBHEHWE pacyeTHOro YPOBHSA pucka C AOMYCTUMbIM ANis onpefeneHus HeobxoaMmocTu B
JanbHenwen 3awure.

HesaBucumbii ypoBeHb 3awmtbl IPL - cucTema ycTpOWCTB wnu OEWCTBUWA, KOTOPbIE CMOCOOHbI
npegoynpeanTb peanusauuio CueHapusl, NpPUBOOSALLErO K HexernaTenbHOMY MocneacTBuio, M obecneynTb
HEe3aBMCMMOCTb MPUYMHHBLIX COObLITUIA UNWN YPOBHEN 3aLLMTbI, CBA3AHHbLIX CO CLIEHAPUEM.

HeszaBucumbiMu ypoBHAMU 3aLmThl IPLs aBnstoTes:

- KOHCTPYKTMBHbIE OCODEHHOCTUN NPOEKTA;

- hnsmyeckne ycTponcTea 3aLuThbl;

- CMCTEMbI GITOKMPOBKUN N OTKITHOUYEHNS;

- aBapuviiHasi curHanM3auusi 1 BO3MOXHOCTM PyYHOro BMeLLaTenbCcTBa onepartopa;

- d)I/I3VI‘-|eCKaFI 3awunTa npu peanmsaugmm cobbITUs;

- CMCTEeMbl aBapuMHOro pearpoBaHus (Npoueaypbl U NPOBEPKU, He oTHocswuecs K IPLs).

B.18.5 BbIxoaHble AaHHbIe
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BbixogHbIMM JaHHBIMKM MeTofa SBMSIOTCA peKOMeHAauun OTHOCUTENBHO AarnbHEeMWero npvMeHeHus
CPEACTB ynpaBneHnst U nx 3MeKTUBHOCTY OISt CHUKEHUS pUCKa.

Meton LOPA gBnseTca ogHum K13 METOOOB, WUCMOnb3yeMblix npu oueHke SIL ans cuctem
©e30MacHOCTM 1 aBTOMATU3NPOBAHHbLIX CUCTEM.

B.18.6 MpenmyLiecTBa M HegoCTaTKN

Mpeumywiecteamn metoga LOPA gaBnsioTca cnegyowme:

- MeTtoa TpebyeT AN NPUMEHEHUS MEHbLLLUEro BPEMEHN N PECYPCOB, YeM METOA aHanu3a nepeea
HEWCNpaBHOCTENM WM TMOSIHOM KONMYECTBEHHOW OLUEHKM pucka U sBnsieTcs 0Gonee TOYHbIM, Yem

Ka4yeCTBEHHbIN MeTo[, 9KCMNEPTHbIX OLUEHOK.

- Metoa LOPA nomoraeT naeHTUpUUMPOBaTb Hamboree KpUTUYHbIE YPOBHM 3alUMTbl 1 06ecnevmnTb
UX pecypcamu.

- JaHHbI MeTo4 NOMOraeT MAeHTUMUUMPOBATL OnepaLmn, CUCTEMbI U MPOLECCHl C HEAOCTATOUYHbIM
YPOBHEM 3aLUMTHBLIX Mep.

- MeTog HanpaeneH Ha HauGonee cepbeaHble HexenaTternbHble NocrneacTBuUs.

HenocTaTkamu MeToga ABRSIOTCA criegytoLme:

- Metog LOPA nosBonser paccmatpvBaTb OfHY Napy MpuYMHa-nocneacTesne W OAWH
COOTBETCTBYIOLWNIA CLEHapWin NMpu OOHOKPaTHOM K Hemy obpalleHun. [JaHHbli MeToq He oxBaTbiBaeT
CIOXHble B3aMMOZENCTBUS MEXAY PUCKaMM UMM CPeacTBaMu yrnpaBrieHus.

- KonnyectBeHHas oueHka puUCKa He Bcerga Moxet ObITb nony4yeHa anda o0Lwmnx BUOOB OTKA30B.

- Metog LOPA He mpuUMEHWMM K CROXHbIM CLEHapusM B CUTyauusx ¢ 6onbluMM KONMYeCcTBOM nap
NPUYMH-NOCNEACTBUIA UNKU C NOCNEACTBUSIMU, 3aTparnBaloLLMMmn pasnmyHble NPUYacTHbIE CTOPOHBI.

B.18.7 Ccbino4Hble cTaHpaapThbl

M3K 61508 (Bce 4dactu) PyHKUMOHanbHasi 6e30MacHOCTb CUCTEM 3MEKTPUYECKMX, INEKTPOHHbIX,
nporpamMmmmpyembix 3MeKTPOHHbIX, CBA3aHHbIX C 6e30MacHOCTbIO

M3K 61511 BesonacHocTb hyHkumoHanbHasA. Cuctema 6e3onacHocTn, obecnednsaemas npubopamm
Ans cektopa obpabaTbiBaloLen 0Tpacnyu NPOMbILLIIEHHOCTU

B.19 AHanu3 aepeBa pelueHumn
B.19.1 KpaTtkuit 0630p

MeTon aHanu3a [fgepeBa pelleHU/ MO3BONSET NocnefoBaTeNlbHO NPeAcTaBUTb anbTepHaTUBHbLIE
BapWaHTbl PELUEHUA C UX BbIXOAHBIMW [aHHLIMU U COOTBETCTBYHOLLEN HeonpeaeneHHocTbo. Kak u npu
BbINOMHEHUW aHanu3a fepeBa COOLITWIA, MOCTPOEHME crieayeT HaydMHaTb C HayanbHOro cobbiTUs unu
NpuHSATOro pelleHusl. [lanee HeobxoAMMO NOCTPOUTL MyTU pasBUTMS COBLITUIA, onpeaenuTb pesynbTaThbl,
KOTOpble MOTyT ObITb MOMyYeHbl NPU peanu3auun cobbITUI, N pasfUYHbIE peLLeHUs, KOTOpble MOryT ObiTb
MPUHSTHI.

B.19.2 O6nacTb NnpMMeHeHuUsA

MeToa oepeBa peLleHnin 06bIYHO NPUMEHSIOT B YNPaBeHMN PUCKOM MPOEKTHBIX PELLUEHUA U B APYINX
cnyyasix, korga Heobxoammo BbIOpaTb HawWmyywui cnoco® OeWCTBUA B CUTyauMu HeonpeneneHHOCTW.
"padmyeckoe npeactaBneHne MoxeT ObiTb 060CHOBAHNEM MPUHSATBIX PELLUEHWUN.

B.19.3 BxogHble AaHHble

BxogHbIMM OaHHbIMK SIBRIAKOTCA MIIaH NPOEeKTa C yKas3aHUWeM MyHKTOB, MO KOTOpbIM Heobxoammo

MPUHSATL pelleHne, MHOoPMaLWs 0 BO3MOXKHbIX pedyribTaTax NPUHATbIX PeLeHnin U cobbITUS, BIMSIIOLLME Ha
3TU peLleHusl.
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B.19.4 MNpouecc BbINONHEHUA MeToAA

lMocTpoeHne pepeBa pelleHWMd HavyMHalT C  HavanbHOrO pelleHusi, HanpuMep pelleHust o
BO306HOBNEHUN npoekta A wunu npoekta B. Nockonbky mMoryT ObITb peann3oBaHbl ABa FMNOTETUYECKUX
npoekTa, TO ganee MOryT npou3OWTU COOTBETCTBYHOLUME COOLITUS M MOryT OblTb MPUHATHI pasnuUyHble
pelleHns. ATOT npouecc NpeacTtasnalT B opMe AepeBa No aHanorum ¢ AgepeBom cobbiTuin. BeposTHOCTb
coObITUN MOXeT ObiTb OLleHeHa BMeCTe C OuUeHKOM 3aTtpatT u/unm 3PEEKTUBHOCTU OKOHYATENbHOro
pesynbTarta BblOpaHHOro NyTn pa3BuTust COObITUN.

MHdopmaums, Kacatolasicss Haunydlwero nyTu NPUHATUS pelleHuid, MMEEeT Jormdeckyto dopmy,
cnegoBaTeribHO, BO3MOXEH pacdeT Hambonbllero cpefHero 3HaudeHus, pacCYMTaHHOro Kak npou3BedeHune
BCEX YCINOBHbIX BEPOSITHOCTEN Ha JAHHOM MYTU MPUHATUS PELUEHUIA Ha 3HAYEHUE MNOJTyYeHHOro pesynbrara.

B.19.5 BbixoaHble AaHHbIe

BbIxogHbIMW AaHHBIMW METOAA ABNSATCA:

- NIOTMYECKUIN aHanu3 pucka, OTpaXKarLLMA pasnmyHblie BapnaHTbl BO3MOXHbIX pELUEHUN;

- OXungaemoe 3HaYeHne pucka Ans KaKgoro BO3MOXHOIO NyTu peLleHun.

B.19.6 NpenmylwectBa n HepgocTaTkn

MpenmyLiecTBaMy MeTOAa SABMAKOTCS CrieayoLme:

- MeToa obecneunBaeT ToUHOE rpadmyeckoe NpeacTaBreHne Bcex AeTanen pelieHmst npodnemsl.

- MeToa nossongaeT paccumTaTh Nyylne NyTn peleHns npobnemsi.

HepoctaTtkamn metoga ABNSATCS cneaywuwmne:

- bonblne gepeBbs pelleHnn CAMLLIKOM CNOXHbI Ans obmeHa nHdopmaumen ¢ 3anHTepecoBaHHbIMU
CTOpOHaMM.

- NMpumeHeHne anarpaMmmbl 4epeBa peLleHNIn MOXET NPUBECTU K U3MNULLHEMY YIPOLLEHUIO CUTYaLIMN.
B.20 AHanun3 BNusiHUA YenoBevyeckoro dakropa

B.20.1 KpaTtknin o630p

Meton HRA Y NPUMEHSIIOT AN OLEHKN BNUSHUS OEUCTBUIA 4erioBeKka, B TOM 4Mcrie Owmnbok
onepaTtopa, Ha paboTy CMCTEMBI.

U HRA - Human Reliability Assessment.

Bo MHorux npoueccax cyllecTByeT BO3MOXHOCTb OLWNOKM onepaTopa, OCOGEHHO B criyyae ecnu y
ornepatopa HegoCTaTOMHO BpeMeHWM ANs NPUHATUS pelleHuin. BepoATHocTb Toro, 4to cobbiTva 6yayT
pa3BuBaTbCA TakMM obpa3omM, YTO NPMBEAYT K cepbe3HbiM Npobremam, AormkHa OblTe Mana. Tem He MeHee
B HEKOTOpbIX Cryyasix AencTBue ornepatopa MoxeT OblTb €QMHCTBEHHOW 3allMTON, npedoTBpaliatoLen
KaTacTpodunyeckne nocneacTsms otkasa.

3HaUMMOCTb OLEHKM [EeWCTBMI onepaTtopa NoATBEPXKOAETCA MPOMCLLECTBUSIMU, B  KOTOPbIX
KpuTuyeckne owmnbkn onepatopa crnocobCTBOBaNM KaTtacTpoUUECKOMY pasBUTUIO  COObITUIA. OTn
NMPOVCLUECTBUSA TMOKa3bIBAOT HEMPUEMIIEMOCTb OLIEHOK PUCKA, YYUTbIBAKOLWNX TOSIBKO TEXHUYECKME U
nporpaMmmHele cpeacTBa cuctembl. OHM NOKa3bIBAOT ONACHOCTb UTHOPMPOBaHUs OLWMOOK onepaTtopa. bonee
TOro, oLUeHKa AeNCTBUIA ornepaTopa MO3BOMSET BbIABUTL OLIMOKN, KOTOPblE MOTYT OTpULLATENBHO BNUATHL HA
NPOU3BOAUTENBHOCTL, Y ONPEAENUTL CNOCODLI YCTPaHEHU OaHHbIX OLLUMOOK MU OPYIMX OTKA30B (TEXHUYECKMX
N NPOrpaMMHbIX CPEACTB).

B.20.2 O6nactb NpMMeHeHus

Metogq HRA MoxeT ObiTb WCMONMb30BaH Kak B KAa4eCTBEHHOM, TaKk U B KONMYECTBEHHOM BUAE.
KauyecTBeHHass oOueHKa [OeNcTBUA onepatopa MOXeT ObiTb MCMNofb3oBaHa ANs MAEHTUdUKaUMM ero
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BO3MOXHbIX OLUMBOK M NX NPUYUH, YTO NO3BONSAET CHU3UTb BEPOSTHOCTb Takux owunbok. Kpome Toro, metoa
HRA moxeT OblTb MCMOMb30BaH OS19 MOJYYEHUS KOMMYECTBEHHbIX AaHHbIX 006 OTKasax, CBSA3aHHbIX C
owmnbkamn onepaTopa, ansd npumeHeHusa FTA unu gpyrux MeToaos.

B.20.3 BxogHble AaHHbIe

BxoaHbiMu aaHHbIMKM MeToaa HRA saBnawoTcs:

- MHcbopMaLms Ans onpefeneHus 3agad, BeliNoNHAEMbIX onepaTopamu;

- AaHHbIE O TUMUYHbIX OWNBKaxX, BCTPEYAIOLMNXCHA Ha NPaKTUKe, N UX NPUYNHAX;

- 3KCMepTHbIE OLIEHKM OLLIMBOK onepaTopa (Y4enoBeka) N UX KONMYECTBEHHOE BblpaXXeHue.

B.20.4 NMpouecc BbINONIHEHMA MeToAA

Mpouecc HRA BkntoyaeT cneayowmne atans:

- NMoctaHoBKka 3apaum. OnpegeneHve TUNOB AENCTBUM onepaTopa (4ernoBeka), KOTOpble AOIMKHbI
ObITb NccnegoBaHbl U OLLEHEHbI.

- AHanu3 3apauw. Onpep,eneHMe cnocoboB BbLIMNOMHEHMST 3a4ayn U BCNomoraTernbHbIX cpencrs,
HeobxoOuMbIX ANsl €€ BbIMOSTHEHUS.

- AHanu3 owwunbkun onepartopa. Onpep,eneHVle OTKa30B, BO3HMKaALWKMX B MNpouecce BbINOJIHEHUNA
3a[aun, BO3MOXHbIX OLUINBOK onepatopa u crnocoboB nx YCTpPaHEHUA.

- NpeactaBnenne. OnpegeneHve TOro, kak 3TV OWMGKM NpY BbINOMIHEHUN 3a4a4M B COMETaHun C
ApYrMMu cobbITuAMK, CBA3aHHbIMKM C 060pyAOBaHMEM, MPOrpaMMHbLIM obecnevyeHnem u BO34enCTBYIOLWMMUY
hakTopamm, MoryT ObiTb UCNOMb30BaHbI ANA pacyeTa BEPOATHOCTU OTKasa CUCTEMbI B LLEMNOM.

- MpepBaputenbHasa npoBepka. OnpegeneHve owMOOK MM 3agad, Tpebdywwmx [eTtanbHon
KONMMYECTBEHHOWN OLIEHKMN.

- KonunyectBeHHas oOLueHKa. Onpep,eneHVle BEPOATHOCTHU ownbok onepartopa W OTKa3oB TMpu
BbIMOJIHEHNWN 3aauyN.

- OueHka Bo3gencTBuA. OnpegeneHue 3HaYMMOCTU OLIMOOK UNK 3agad, T.e. oWwNMBGOK U 3adad, B
Gonblueit cTeNeHn BNUSIOLNX Ha obecrnevyeHne HageXXHOCTU UM NPMEMIIEMOrO YPOBHSI pUCKa.

- CokpaweHne owmbok. OnpegeneHne cnocoboB COKpaLLEHUS KOMMYECTBEHHbIX OLIMOOK
oneparopa.

- OokymeHTupoBaHue. OnpegenerHve uHgopmaumm n getanen aHanusa HRA, koTopble O0MKHbI
ObITb 3aperncTpupoBaHbl.

Ha npaktuke npouecc HRA uJallle Bcero BbINOMHAIT MO3TaNHO, XOTA MHOrAa HEeKoTopble ero 4YacTu
(Hanpumep, aHanu3 3agad U MaeHTUdMKaLMIo oLWNBOoK) NPOBOAAT NapannenbHo.

B.20.5 BbiIxogHble AaHHbIe
BbixogHbIMM OaHHbIMU MEeTO4A ABMAOTCS:

- nepeyveHb ownboK, KOTOPbIE MOTYT MPOU3ONTU, N METOAbI MX COKpaLLEeHUs (NpeanovYTUTensHO Yepes
MOZEPHU3ALNIO CUCTEMBI);

- BMObl OLWIMOOK, NPUYUHBI U NOCNEACTBUSA TUMUYHBLIX OLLUMOOK,;
- Ka4YeCTBEHHasi UM KONMYECTBEHHAs OLEHKa pUCcKa pacCMOTPEHHbIX OLUMOOK.
B.20.6 NMpenmyliectBa n HepgocTaTkn

Mpenmywectesamm metoga HRA asnswTcs cneayrowme:
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- Metog HRA oGecneunBaeT ¢opmManu3oBaHHbI cnocob uccrnenoBaHus owmnbBOK onepartopa npu
OLEHKE pUCKa ANs CUCTEM, B KOTOPbIX NEPCOHAN UrPaeT BaXKHYIO POrib.

- <Dopmanv|303aHHoe nccrnegoBaHne BUAOB U OWIMOOK onepartopa un cnoco6oB no3BonsaeT YMEHbLUUTb
BEPOATHOCTb OTKa30B, BbI3BAHHbLIX 3TUMU owmbkamu.

HepoctaTtkamn metoga ABNSA0TCS cneaywuwmne:

- CnoXHOCTb N MHOroobpasune cnocoboB NoBefeHUs onepaTopoB CO34aeT 3HAUYUTENbHbIE TPYOHOCTU
npwv onpeaeneHnm NpocTbiX BUAOB OTKa3a U OLEHKM UX BEPOSITHOCTM.

- HeBo3MOXHO onucaTb MHOrMe OencTBUsl ONepaTopoB C MOMOLLBI MOHATUI "paboTocnocobHoe" n
"HepaboTocnocobHoe" coctosiHne. Metog HRA TpyoHO NMPUMEHUTb B CUTyauMu C YacTUYHLIMK OTKasamu
UNM O0TKasamu No NPUYNHE NMPUHATLIX HECOOTBETCTBYIOLLMX PELUEHWI (CM. MPUMEp Ha pUcyHke B.7).
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OnpegeneHue

AHanWa 3anavuu

Ananwus owwbok

oneparopa

MpeacraeneHue cnocoboe
NpegoTEpPaLLEHHA OWKBKY

TpebyeTtca nu
npeasapuTensHasn
npoeepka?

HeanauynTeneHbe
owwmBKM, MpensapuTent-
He TpeGyrowme Hasm nposepka
pansHerwero
HCCNeaoBaH|A

Honu4ecTeeHHas

| |
DaKTopbl,
BO3NERCTEYIOWWE
Ha BLINOMNHEHWE
paboTh,
W MPMYMHEL OTKAZE
MEXAHMAMOB

OUeHKa

OueHka BO3OENCTBUA

l

YpoBeHs
HaOeMHOCTH

CHwxeHWe KonW4ecTea
owKMBoK

Her

oneparopa
NPHEMIEMBIA?,

DokyMeHTUpoBaHUe

L J

PucyHok B.7 - Npumep aHannsa BNMsHUSA YenoBeyeckoro akropa

B.21 AHanus "ranctyk-6abo4ka”

B.21.1 KpaTtknn 0630p

AHanus "ranctyk-6abouka" npegcraBnseT cobor cxeMaTU4eckui cnocob onncaHnsa u aHanusa nyTu
pa3BMTUSA ONacHOro cobbITMS OT NPUYMH A0 NocneacTBui. [1aHHbIA MeTon coveTaeT UCCredoBaHNE NPUYMH
CcOoObITUS C MOMOLLBI AepeBa HEMCNpPaBHOCTEM U aHanu3 MOCNeAcTBUA C MOMOLLBIO AepeBa COObITUN.
OpHako OCHOBHOE BHUMaHWe meToda "ranctyk-6abouka” cokycnpoBaHo Ha bapbepax mexay npuyinHamm u
OonacHbIMU COBLITUSIMU U OnacHbIMU COBLITUAMU U nocneacTBUsMU. Juarpammbl "ranctyk-6abouka" moryt
OblTb MOCTPOEHbI Ha OCHOBE BbISIBMEHHbLIX HEUCMNPaBHOCTEN U [epeBbeB COObITUN, HO Yalle UX CTPOAT
HenocpeacTBEHHO B NpoLecce NpoBeAeHNs MO3roBOro LTypMa.
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B.21.2 Obnactb NpMMeHeHusA

Ananus "ranctyk-6abodka" wucnonb3yloT ONS UCCregoBaHUs pUCKa Ha OCHOBE AeMOHCTpauuu
AvanasoHa BO3MOXHbIX NPWYUH U nocnencteuMi. Meton crnegyeT NPUMEHATb B CUTyauuu, KOrga CrOXHO
NpoOBEeCTM MOMHbIA aHanuM3 [epeBa HeUCnpaBHOCTEN WNW Korda uccrefoBaHWe B Oonblierd Mepe
HanpasneHo Ha co3gaHve 6apbepoB UNU CPeacTB YNpaBreHus AN Kaxaoro nytu oTkasa. Metog moxet
ObITb NONe3eH B CUTyauun, KOrga CyLLECTBYIOT TOYHO YCTAHOBIMEHHbIE HE3aBUCUMMbIE MyTU, NpUBOASALLME K
oTKaay.

AHanua "raJ'|CTy|<-6a6qua“ YyacTo 3HauuTenbHO Oonee NpoCT And NOHMMaHud, YemMm aHalnn3 gepeBa
cobbiTUn  nnn aepesa HeVICﬂpaBHOCTeVI, W, cnepoaTteflbHO, OH MOXeT ObiTb none3eH ang obmeHa
MHCpOpMaLLMeVI npn ncnofib3oBaHnn 0©onee CNoXHbIX METOOOB.

B.21.3 BxogHble gaHHbIe

BxogHbIMM AaHHbIMM MeToda fBnsAeTcd MHOpMaumMsi O NpuUYMHaxX WM MNOCNeACcTBUSIX OMnacHbIX
cobbITuiA, pucke, Gapbepax M CpeacTBax YrNpaBneHWs, KOTOpble MOTYT UX NPefoTBpaTUTb, CMSAMYUTL UNK
CTUMYNMpOBaThb.

B.21.4 NMpouecc BbINONHEHMA MmeToAa
AHanus "ranctyk-6aboyka" crnegyeT CTpOUTb B COOTBETCTBUM CO CrieAytoLLel npoueaypon.

a) OnpepgeneHve onacHoro cobbITUs, BbIOpaHHOrO ANS aHanu3a, U oTobpaXeHue ero B KavecTBe
LeHTparnbHoro yana "rancryka-6abdoukn".

b) CocraBneHne nepeyvHss NpuUMH COOLITUA C MOMOLLBI WCCNEAOBaHUA WUCTOYHMKOB pucka (Mnu
0OnacHocTK).

¢) ipeHTndurkaumna mexaHnsma passmMTus ONacHOCTM A0 KPUTUYECKOTO COBbITUS.

d) MNpoBeneHne NUHUK, OTAENSAIOLWEN NPUYNHY OT COObITMS, YTO MO3BONSET CPOPMMPOBaTb JEBYIO
CTOpOHY 6a604kn. JONONHUTENBHO MOTYT GbiTb UAEHTUMULMPOBaHbI 1 BKIIOYEHbI B AvarpaMmy dpakTopsbl,
KOTOpble MOTYT NPUBECTM K 3cKanauun onacHoro cobbiTs 1 ero NocneacTBuiA;

e) HaHeceHve nonepek nNWHUM BepTMKamnbHbIX Mperpag, CoOOTBeTCTBylOWMUX Gapbepam,
npegoTBpaLLaloLLMM HexenartenbHble nocneacTems. Ecnn onpegeneHbl akTopbl, KOTOPble MOTYT Bbl3BaTb
acKkanmauuilo  ormacHoro cobbiTus, TO  OOMOMNHWUTENLHO MOryT ObiTb  npeacTaBneHbl  Hapbepsl,
npegynpexgawoowme nogobHyww ackanaumio. [aHHbii  nogxod MoxeT ObiTb  MCMOMb30BaH — Anst
NoNOXMUTernbHbIX MOCNEeACTBUW, KOrga nperpagbl OTpaxawT cpeacTBa ynpasBneHus, CTUMynupyloLlime
nosiBrieHne n passmTne codbITus.

f) NoeHTudwmkaumss B npaBowi CTOpoHe 0abouvku pasnuyHbiX MOCNEACTBMI OMacHoro cobbitusa u
NpoBeAEHUE NMHUIA, COEAMHSIOLWNX LEeHTPaNbHOEe CODbITUE C KaXablM BO3MOXHbBIM MOCNEACTBMEM.

g) N3ob6paxkeHne BGapbepoB B kayecTBe Mperpag no HanpaBreHuto K nocrneacTeuto. JaHHbli nogxon
MOXeT ObITb MCMONb30BaH AN MONOXUTENbHbLIX MOCMEACTBUIA, Koraa nperpagbl OTpaxawT cpeacTsa
ynpaBsneHus, obecnevnBatoLye NosiBreHne 6naronpusATHbIX NOCcNeacTBuUiA;

h) OtobpaxeHnne nog gmarpammon "ranctyk-6abouka" BcnomMoratenbHbIX (YHKLUA yrnpaBrneHus,
OTHOCSILUMXCS K CpeAcTBaM ynpaBfieHust (TakMx kak obydyeHue U NpoBepku), U COeaMHEHME WX C
COOTBETCTBYHOLLMM CPEACTBOM YNpPaBEHMS.

B gnarpamme "ranctyk-6abouka"” MoryT 6biTb NPUMEHEHBI HEKOTOPbIE BUAbBI KONIMYECTBEHHOW OLIEHKM,
HanpuMmep, B CUMTyalMu, Korga nyTn He3aBUCUMMbl U U3BECTHA BEPOSATHOCTb KOHKPETHbIX MOCneacTBUN Mnu
pesynbTatoB. [logobHas KonMyecTBeHHasi oueHka Heobxoguma pans obecneveHus 3hdPEKTUBHOCTU
ynpaBneHuss. OpgHako HeobXoAMMO y4uMTbiBaTb, YTO BO MHOMMX CUTyauusx nytm u  Gapbepbl
B3aMMO3aBUCUMbI, U CpeACTBa yNpaBrneHus MOryT ObiTb CBSi3aHbl C BblOpaHHbIM METOLOM OLIEHKM,
cnepoBaTernbHO, 3(PEKTUBHOCTL YrpaBneHnsa saBndeTca HeonpeaeneHHon. KonmyecTBEHHYO OUEeHKY And
aHanusa "ranctyk-6abouka" 4yacTo BbIMOMHSAT ¢ noMoLbio metogoB FTA n ETA.

B.21.5 BbIxoaHble AaHHbIe
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BbixogHbIMM JaHHBIMM MeToda SIBMSIeTCs MpocTas AuarpaMma, MokasblBalollasi OCHOBHble MyTu
onacHbIX COObITMIA U YCTaHOBIEHHble Gapbepbl, HamnpaBfieHHble Ha NpeAoTBpalleHVe WM CMsrYyeHue
HexernaTesbHbIX NMOCHeACTBUIA U/UNN YCUIIEHNE U YCKOPEHWE OXMUaAeMblX MOCNEACTBUNA.

MeToMHUMEM pycka

KoHTponk ackanaumu
MpuqmHa 1 -
MocnencTere 1
dakTop [~
ackanaumu
— MocnepcTede 2
Mpu4nna 2
i MocnencTeqe 3
L=
Mocnepcrene 4
Mpuynna 3 Mpeaynpexaaiowme CpepcTea ynpasneHus

MEphl [ONA BOCCTAHORNEHWA
W CHWKEHWA NOCNEACTEHA

PucyHok B.8 - Mpumep anarpammebl "ranctyk-6aboyka" onsa HexxenatenbHbIX NOCNEACTBUN
B.21.6 MNMpenmyLecTBa U HeJOCTaTKN

MpeumyLiecTBaMu MeToaa aHanmaa "rancTtyk-6abouka” senstoTcs crnegyowme:
- MeToa obecneumnBaeT HarnsgHoe, NPOCTOE U SiIcHoe rpadunyeckoe nNpeacTaBneHne Nnpobnemsl.

- MeTtoa opueHTMpoBaH Ha CpeAcTBa YNpaBrieHWs, HampaBneHHble Ha npegynpexaeHne wu/vnm
YMeHbLLUEHWE NOCNeACTBUN ONacHbIX COObITUN, U OLEHKY NX 3PEKTUBHOCTH.

- MeTog MoXeT ObITb NPYMEHEH B OTHOLLEHUWN BraronpusATHbIX NOCNEeACTBUNA.
- MpumeHeHne meToaa He TpebyeT NpUBNEYEHUS BbICOKOKBaNM@MLNMPOBaHHbIX 3KCNEPTOB.
HepoctaTkamu MeToga sABRsOTCA criegytoLwime:

- MeTtog He nosBonsieT oToOpaxaTb COBOKYMHOCTU MPUYUH, BO3HMKAKOLWMX OLHOBPEMEHHO U
BbI3bIBAKOLUMX MOCNEACTBUSA (Cry4Yyal, korga B [JepeBe HEUCNPaBHOCTEW, OTpaXalolem IeBYH CTOPOHY
anarpammebl, HaxoauTca nornyeckun anemeHt "U").

- MeToa MOXeT NpeAcTaBuTb CIOXHbIE CUTyaLMU B Ype3MEPHO YMpOLLEHHOM Buae, 0COBEHHO Mpwu
NPUMEHEHWWN KONIMYECTBEHHON OLIEHKM.

B.22 TexHn4yeckoe obcnyxuBaHue, HanpaBneHHoe Ha o6ecneyeHme HafeXXHOCTH
B.22.1 KpaTtkui 0630p

TexHunyeckoe obOcnyxuBaHue, HarnpaBrieHHoe Ha obecnedeHne HagexHocTn (RCM), sBnsertcs
METOAOM ONpedeneHnss MNONMUTUMKN MNPOBEAEHUs TEXHWYECKOTO OOCNYyXXWBAHWS, HanpaBneHHOW Ha
npegynpexaeHne oOTka3oB U CnocobOB ee BHeAPEHUA [Ans  OOCTMXEHUA HeoOXOOUMOro  YpPOBHS
6Ge3onacHoOCTW, 3KCMyaTauuoHHOM TOTOBHOCTM WM 3KOHOMUYHOCTU (DYHKLMOHMPOBaAHUSA AN BCEX TUMOB
obopynoBaHus.

MeTog RCM LWMPOKO M YCMELIHO NPUMEHSIIOT B Pa3fM4YHbIX OTPACsSX NPOMbILLIIEHHOCTU.

Metog RCM obGecneumBaeT NMpUHATUE pELUEHUA MO YCTAHOBIEHWIO 3dEKTMBHbIX TpeboBaHWM K
TEXHUYECKOMY OOCnyXuBaHuto 00OpPYAOBaHUA B COOTBETCTBMM C TpeboBaHuMsaMM ©e3onacHoCTn W
aKcnnyaTaumm obopyaooBaHus, a Takke 9KOHOMUYECKMMN NOCNEACTBUAMU UAEHTUDULNPOBAHHBIX OTKA30B U
MeXaHW3MOB, NMPMBOASALUMX K OTKa3y. Pe3ynbTatoM NpuMeHeHns MeToa SIBNSAETCA pelleHne O BbIMOSTHEHMN
33ay TexHW4eckoro obcnykuMBaHust UNW Opyrux [ENCTBUMIW, TakMX Kak BHeceHue (YHKLMOHamMbHbIX
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M3MEHEHM B npoaykuuio unm npouecc. lMogpoOHoe onucaHne WUCnonb3oBaHUA U npuMmeHeHuss RCM

npmueeneHo B MOK 60300-3-11.

B.22.2 O6nactb NnpMMeHeHus

[aHHbIn MeToa NPUMMEHUM K 3agadam, CBs3aHHbIM C obecneyeHmem ©Ge3omnacHOCTM nepcoHana,
OXpaHOoM OKpYXxatoLlen cpefbl, KCNnyaTaunMoOHHbIMUK UM SKOHOMUYECKMMU npobrnemamun. Beibop kputepues
3aBUCUT OT 0COBEHHOCTEN NPOAYKLMM M CNOCODOB ee Mcnonb3oBaHus. Hanpumep, npouecc NponsBoaCTBa
OOomKeH ObITb 9KOHOMUYECKM LenecoobpasHbiM, U MO3ITOMY ero 3dEKTUBHOCTb 3aBWCUT OT 3aTtpar,
CBSI3@HHbIX C BbIMOMHEHWEM YCTAHOBIIEHHbIX 3KOMOrMyecknx TpeboBaHWiA; B TOM 4ucCre K 3aliMTHOMY
obopygoBaHuilo NpeabsBnsAlT Oonee BbICOKME IKCMfyaTauuoHHble TpeboBaHus, HO MeHee CcTporue
KpuTepum B obrnactm 6e3onacHOCTW, 3KOHOMWKM M akorormn. MeTond gaet Havbonbluve MpeumyllecTBa,
€Cnn aHanu3 HanpasfieH Ha Buabl OTKa30B, MPMBOASALUMX K CEepbe3HbIM MOCNeAcTBUSIM B obnactu
6e3onacHOCTH, 3KOSOTMM, SKOHOMMKN UK PYHKLMOHMPOBaHMS 060pyaoBaHUS.

MeTtoa RCM wncnonbe3yoT ang obecneyeHns appekTMBHOro TEXHUYECKOro obcnyxnsaHms n obbl4HO
NPUMEHSIIOT Ha 3Tane MNpoeKTUpOBaHMS M pa3paboTku, a 3aTem BHeOpPSAT Ha 3Tane nNpou3BOACTBa WU
TEXHUYECKOro 0bny>XmBaHus.

B.22.3 BxogHble AaHHbIe

Ons ycnewHoro npumeHeHns metoga RCM Heobxoanmo 3HaHuMe 00opynoBaHUsl, NPOM3BOACTBEHHON
cpenpl, KOHCTPYKLUK uccnegyemoro obbekTa, B3anmMmoaencTBYOLWMX C HUM CUCTEM, MOACUCTEM U 3NIEMEHTOB
obopyaoBaHus, a Takke BO3MOXHbIX OTKA30B U MX NOCNeaCTBUN.

B.22.4 MNMpouecc BbINONHEHMA MeToAa

OcHoBHbIMKU 3Tanamu BeinonHeHnss metoga RCM aensatoTcs:

- UHALMNPOBAHWNE Y MNaHMPOBAHNE;

- aHann3 oyHKUNOHANbHbIX OTKA30B;

- BbIBOp 3a4ay TEXHMYECKOro 06CnyXnBaHus;

- BHEOPEHUE;

- MOCTOSHHOE Yyry4LleHMe.

MeTtog RCM ocHoBaH Ha MeTodax uccrnegoBaHuin B o6nacTtu pycka, Tak Kak BKIHoYaeT aTanbl OLEHKN
pucka. B gaHHOM criyyae Tun OLEHKM pucka - 3TO aHanu3 BMAOB, MOCNEACTBUN U KPUTUYHOCTU OTKA30B
(FMECA), Tpebytoumin cneumansHOro noaxona npy UCNons30BaHMM B JaHHOW 06nacTn NpUMEHEHMS.

NoeHTndukaumio pucka 0ObIMHO MPUMMEHSAKT B CUTyauusix, Korga 4vactoTa w/wnm nocnencTBus
0TKa30B MOryT ObiTb YCTpPaHEHbl UMM YMEHbLUEHbBI BbINOMHEHNEM TEXHUYECKOrO obcnyxunBaHus. [pn aTom
naeHTUUUMPYIOT  DYHKUMOHAMNbHbIE K 3KCMyaTauuoHHble TpeboBaHWst M oOTkasbl 06OpygoBaHUs WU
KOMMOHEHTOB, KOTOPbIE MOTYT NPUBECTU K HEBBIMOMHEHWIO AaHHbLIX TpeboBaHWNA.

AHanu3 pucka BKIOYAET OLEHKY YacTOTbl KaXaoro oOTkasa 06e3 BbIMNOMHEHUS TEXHUYECKOro
obcnyxumBaHus. NocneacTems ycTaHaBnvMBaloT NyTEM onpeaerneHnsi Bo3gencTenst otkasa. Matpuua pucka,
KoTOopas coyeTaeT B cebe 4acToTy OTKa30B M MX MOCNEACTBUS, MO3BONISET YCTAHOBUTbL KaTEropun n ypoBHU

pucka.

Janee HeobGXoOoMMO TpPOBECTM OLEHKY pucka nyTeM BbiGopa COOTBETCTBYIOLLEA MNOSUTMKM
ynpaeneHust B OTHOLLIEHUM KaXJ0ro Buga oTkasa.

Becb npouecc RCM Heobxoaumo [AOKYMeHTMpoOBaTb Ans Lernen fanbHenwero aHanusa. Coop
OaHHbIX 00 OTKasax M [JaHHbIX, CBSA3@HHbIX C TEXHUYECKUM OOCnyXMBaHWEM, MO3BOMSET MNPOBOAUTL
MOHUTOPWHI pe3yrnbTaToB Y BHEAPATL HEOOXOAMMbIE YCOBEPLLEHCTBOBaAHUS.

B.22.5 BbIxoaHble AaHHbIe

Metogq RCM paeT BO3MOXHOCTb YCTAHOBUTL 3afa4yu B 06NacTy TEXHUYECKOro 06 CNyXUBaHUS, Takme
Kak MOHUTOPUHI TEXHUYECKOTO COCTOSIHWSA, MNMaHOBble PEMOHT U 3aMeHa, OBHapyXeHMe OTKasoB Wnu
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TeKyllee TexHudeckoe obcnyxusanue. [lpyrme BO3MOXHbIE OEWACTBUS, KOTOPbIE MOMYyT MOCMNe4oBaTh Mocne
OaHHOTO aHanu3a, BknMwoyawT B cebsa mogepHusaumio obopyaoBaHWsi, BHECEHWE W3MEHEHUA B
JKCMIyaTauMOHHbIE  OOKYMEHTbl U  Mpouedypbl TEXHUYECKOrOo ObOCnyXmMBaHuA w/unu nposefeHve
JononHutenbHoro obyyeHns. B pamkax aHanmsa Takke Heo6xooumo naeHTUuuULMpoBaTh NEPUOONYHOCTb
BbINONHEHUs 3agad n Tpebyemble pecypcsbl.

B.22.6 Ccbino4Hble cTaHAapThbl

IEC 60300-3-11 YnpaeneHue obwen HagexHocTblo. Yactb 3-11. PykoBOACTBO MO NPUMEHEHWIO.
TexHnyeckoe obcnyxnBaHune, HanpaeneHHoe Ha obecneyeHe HaaeXHOCTH

B.23 AHanus ckpbITbIX Ae(eKTOB U aHanu3 napasnTHbIX Lenen

B.23.1 KpaTtkuin 0630p

AHanna ckpbITbiX AedeKToB (SAI:' ) ABNsieTCcsl MeTOA0M uaeHTUdmKauumn ownbok npoektupoBaHms. K
CKpbITbIM fgedekTamMm MOorytT ©OblTb OTHECEHbl HesiBHble AedeKkTbl KOMMbTEPHOro 06opyaoBaHUS,
nporpaMMHOro obecneyeHnss UM Mx codeTaHusl, KOTOpble MOTyT BbI3BaTb HexernaTenbHoe cobbiTve munm
NpenaTCTBOBaTb peanusaunm 0XXngaemMoro cobbiTus 1 HE SBMAKTCA CNeacTBMEM OTKa3a KOMMOHEHTOB. JTH
AedeKkTbl MMEeKT CryyYyanHbln xapaktep M MoryT OblTb He OOHapyXeHbl BO BpEMS WCMbITAHUA U
TecTupoBaHusi. CKpbiTble AedeKTbl MOryT NPUBECTM K HECOOTBETCTBYHOLLEMY BbIMOSTHEHUIO TEXHONOMMYECKNX
onepauun, oTkasy CUCTEMbl, 3adepXkam B paboTe nporpaMm M gaxe TpPaBMUPOBaHWIO unu rmbenm
nepcoHana.

' SA - Sneak Analysis.

B.23.2 Obnactb NnpMMeHeHus

AHanns napasmTHbIX Lenen (SCAE') Obin paspaboTtaH B koHUe 1960-x rogoB ans HACA c uenbto

NpoBepPKN PYHKLUMNOHANBHBLIX BO3MOXHOCTEN npoekTa. [aHHbIi MeToa Obln Ucnonb3oBaH Ans obHapyXeHust
napasnTHbIX ANEKTPUYECKNX Lenen, a Takke Ansa paspaboTku peLueHnin No N30nmMpoBaHMI0 Kaxkaon pyHKunK.
Mo mepe TexHoNorM4yeckoro nNporpecca MeToAbl aHanu3a napasutHblX Lienen Takke coBepLUeHCTBOBaNuCh.
AHanmM3 CKpbITbIX 0e(EKTOB BKMIOYAET M 3HAYUTENbHO MPEBOCXOAUT MO obbemam aHanu3 napasvTHbIX
uenen. OH No3BONSET BbIABMATL NPOONEMbI KaK B TEXHUYECKUX, TaK U B MPOrpaMMHbIX cpeacTBax. Metoabl
aHanm3a CKpbITbIX AedEKTOB MOryT obbeAuHSATb pasnuyHble TUMbl aHanusa, HanpuMmep aHanua AepeBa
HeucnpasBHOCTEN, aHanu3 BMAOB W nocneactsuit otkasoB (FMEA), oueHKy HageXHoOCTUM W T.4., B OAMH
aHanua, MeHee 3aTpaTHbIV MO BPEMEHU U CpeacTBaM.

1Y SCA - Sneak Circuit Analysis.

B.23.3 BxoaHble AaHHble

[na aHanusa cKpbITbIX OedEKTOB XapakTepHO MNPUMEHEHUE pasfUyHbIX MeTOAOB (4peBOBUAHbIE
CXeMbl, CxeMmbl Tuna "nec", BcrnomMoraTenbHble dpasbl WNWM  BOMPOCHI, MNOMOrawwue crneuuanucTy,
nposoAsilleMy aHanus, MAeHTUUUMPOBaTb Hanuumne CKpbITbIX AedeKTOB) ANS BbIABNEHUS KOHKPETHOro
TMnNa npobnembl. [peBoBMOHbIE CXEMbl W CXeMbl Tuna "nmec" - 3TO TOMOMOrMYeckue rpynnupoBKY
nccrnegyemon cuctemel. Kaxxgast opeBoBuaHas cxema npefcraBnseT cobon noadyHKUMIO 1 NoKa3biBaeT BCe
BXOOHbIE AaHHble, KOTOPbIE€ MOrYT MOBMMATH HA BbIXOAHbLIE AAHHblE paccMaTpuBaeMon PYHKUUN CUCTEMBI.
CxeMbl TMna "nec" cTposaT nyTem 00beAMHEHUS OPEBOBUAHBLIX CXEM, KOTOpbIE Y4aCTBYHT B (hOpMUpPOBaHNN
BbIXOAHbIX AAHHBIX KOHKPETHOW cucTeMbl. [OrmkHbIM 0bpa3om NOCTpPOeHHasi cxeMa Tun "nec" otobpaxaeT
BbIXOAHbIE AaHHbIE CUCTEMbI C Y4ETOM BCEX CBSA3aHHbIX C HUMW BXOAHbLIX OaHHbIX. Hapsgy ¢ gpyrumu
BXOOHBIMW AA@HHBIMU OHM CTAHOBSATCS BXOAHLIMM AaHHbIMU OIS aHanusa.

B.23.4 NMpouecc BbINONHEHMA meToAa

BbinonHeHne meToga npegycMaTtpuBaeT crneaytoLlme aTanbl:
- NOAroTOBKA AaHHbIX;

- NMOCTPOEHME OPEBOBUAHON CXEMBI;

- oLeHKa nyTen CXembl;
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- COCTaBIIEHME 3aKITHYNTENBHbIX PEKOMEHAALMIA U OTYETa.
B.23.5 BbixogHble faHHble

[Mapa3uTHas uenb - 3TO HenpeaBUAEHHbIN CNOCOb MK normka PyHKLNOHUPOBAHNS CUCTEMBI, KOTOPbIE
npy onpefeneHHbiX YCNOBUAX MOMYT WMHULMWPOBATb HEeGnaronpusiTHy0 YHKUMIO UM NoAaBnsATb
OnaronpuatHyto  yHkumio. [MapasvTHaa Lenb MOXET NPUCYTCTBOBATb B TEXHWYECKUX CPeAcTBax,
nporpaMMHOM obecnedeHnn, OENCTBUSX onepaTtopa UNn ux covetaHusax. [apasuTHas uenb He sBRseTCA
pe3ynbTaToM OTKasa TEeXHUYECKUX CPEeACTB, a SBMSETCA CKPbITbIM COCTOSIHMEM, HenpegHamepeHHO
BKITOYEHHbIM B CUCTEMY, NMPOrpamMmMHbI NPOAYKT U CNeAcTBMEM OWnOKK onepaTtopa. CyLlecTByeT YeTbipe
KaTeropuun napasuTHbIX Lienen:

a) l'lapa3MTHb|e KaHanbl: HenpeaBungeHHble KaHallbl, MO KOTOPbIM TOK, 3HEeprua wunn norn4vyeckne
nocriegoBaTtesibHOCTU NPOXOoAAT B HENMpeayCMOTpEeHHOM HanpaBlieHUN.

b) MapasnTHbIN XpoOHOMETpaX: BO3HUKHOBEHUE COObLITUIA B HENpeaBWAEHHOW MMM NPOTUBOPEYMBON
nocnenoBaTenbHOCTU.

¢) Mapa3uTHble NokasaHus: HeonpeaeneHHas Unu noxHask MHAMKaums pexmma yHKLMOHMPOBAHNS
CUCTEMbBI, KOTOpasi MOXeT MpUBECTU K COO CUCTEMbI MMM CTaTb MPUYMHON HeXenaTenbHOro AeNCTBUS
onepaTtopa.

d) Mapa3nTHble 0603HaYEHNs: HECOOTBETCTBYHOLUME UMM HETOYHbIE 0603HAYEHUSA PYHKLUIA CUCTE MBI,
HanpMMep BBOAOB CUCTEMbl, OpPraHoB YMNpaBneHusl, KaHanoB nepedavuM WHgopmauum, KoTopble MOryT
Bbl3BaTb BBOZ ONEpaTopOM HEBEPHbIX YNPaBSOLNX KOMaHO B CUCTEMY.

B.23.6 NMpenmyLecTBa M HeJOCTaTKU

MpeumyLiecTBaMmn MeToAa SABMAKOTCA CreayoLlme:

- AHanu3 cKpbITbIX AeheKToB No3BONAET NAEHTUMMUMPOBATL OLUMGKN NPOEKTUPOBAHNS.

- Mpn coBmecTHOM mcnonb3oBaHuu ¢ uccregosaHnem HAZOP meTon oaeT BO3MOXHOCTb MOMyyYnTb
Hauny4ylwme pesynbTarhl.

- MeToa moxeT 6bITb NMPUMEHEH K cuctemMmam, nMmerLmnm pasriniyHble COCTOAHUA, HanpmuMmep, TakMM Kak
npon3BoAcCTBa HEMPEepbIBHOIoO U nonyHenpepbiBHOIo OencTeus.

MeTopq nmeeT crnefyoLlime HegoCcTaTKu:

- I'Ipou,ecc aHanm3a MOXeT OoTnn4aTbCA B 3aBUCMMOCTU OT TOro, NPpUMEHAETCA OH K 3JTIeKTPUYECKUM
uenam, TeXHONOrm4eCKknMmM yCtaHoBkaMm, MexaHn4eCckomMmy oGopy,qosaHmo nnn nporpaMmMmHbIM cpecTteaMm.

- MeTo 3aBUCUT OT NPaBUITbHOCTM NOCTPOEHUSA OPEBOBUAHBIX CXEM.
B.24 MapkoBCKui aHanus
B.24.1 KpaTtkuit 0630p

MapKoBCKUIN aHanu3 NPMMEHUM B CUTyaLuK, Koraa Gyaylee COCTOAHME CUCTEMbI 3aBUCUT TOMBKO OT
ee TeKylllero coctoaHusa. [aHHbli MeTof 06bIMHO MCMONb3YT AN aHanu3a PEeMOHTOMPUrOAHbLIX CUCTEM,
KoTopble MoryT pa6oTaTb BO MHOMMX pexuMax, U B CUTyauuax, KOraa NMpUMEHeHue aHanmsa HagexHoCTu
oTAenbHbIX BGMOKOB CUCTEMbl HeulenecoobpasHo. MeTon MoXeT ObiTb MpUMeHeH K Boree CroXHbIM
cuctemam, ucnonb3ys Goriee BLICOKWIA MOpsAOK npoueccoB MapkoBa, M OrpaHWYeH TOMbKO MOAENbIO,
MaTemMaTUYeCcKUMM BbIYUCTIEHUAMUN U NPEanonoXeHNaMMU.

I'Ipou,ecc MAapKOBCKOIro aHanusa 4aBndeTcda KoJliM4eCTBEHHbIM MEeTOAOM U MOXEeT ObITb ONCKPETHbIM
(I/ICFIOJ'Ib3OBaHI/Ie BepOHTHOCTeVI nepexoga wmexany COCTOHHI/IFIMM) UM HenpepbiBHbIM (I/ICI'IOﬂb3OBaHMe
KOSd)(*)MLlI/IeHTOB MWHTEHCUBHOCTU Nepexoaa n3 CoOCToAHNA B COCTOHHI/Ie).

MapKoBCKMIA aHanM3 MoXeT OblTb BbIMOSHEH BPYYHYIO, OOHAKO XapaKTepUCTMKM MeToda Mo3BOSsoT
MCMOMb30BaTh AJ1si HEr0 KOMMbIOTEPHbIE MPOrpamMMbl.
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B.24.2 O6nactb NpMMeHeHuA

MapkoBCKMIA aHanM3 MOXET ObITb UCMONb30BaH AJI9 CUCTEM C  Pas3fIUYHOM  CTPYKTYpPOWn
(peMOHTONPUrOAHBIX Y HEPEMOHTOMNPUrOAHbIX), BKIIKOYa:

- cMCTeMbl C napannenbHbIMA He3aBUCUMbIMU KOMMOHEHTaMMU;
- cMCTeMbl C nocrnenoBaTerbHbIMU HE3AaBUCUMbIMIU KOMMOHEHTaMU;
- CMCTeMbl C pacnpeaerneHHOW HarpysKoii;

- pes3epBUpOBaHHblE CUCTEMbI, BKIOYasi CIllydal, Korda MOXeT MPOM3OWTU OTKas (YHKUMIA
NepeKntYeHns:;

- gerpagmpyrowime CUCtemMbl.

MapkoBckuii aHanm3 MoxeT ObITb UCMNOMb30BaH Afs pacyeTa 3JKChnyaTauMOHHOM FOTOBHOCTH,
BKIOYasa pacyeT HeobxoaMMbIX KOMMNOHEHTOB 3anyacTen Ansi peMOHTa.

B.24.3 BxogHble AaHHbIe
BxogHbIMM Oa@HHBIMW MAapKOBCKOIO aHanmnsa siBnsitoTcs:

- nepeyeHb pasfMyHbIX COCTOSIHWI CUCTEeMbl, MOACUCTEMbI UINM KOMMOHEHTa (HanmpumMep, MNosiHoe
(pYHKUMOHMPOBaHME, YacTUYHOE (PYHKLMOHMPOBaHME (YXydLleHne COCTOSIHUS), OTKas;

- TOYHOE MOHMMaHWE BO3MOXHbIX NEPEXOAOB, KOTOpbIe HEOOX0AMMO cMoaenupoBaTtbk. Hanpumep, npu
OTKase LUMHbl aBTOMOOMNSA HeobxoauMO MccrnefoBaTh COCTOSIHME 3amnacHOro Koneca W, criefoBaTenbHO,
4acTOTbl €ro NPOBEPOK,;

- CKOPOCTb Nepexoda n3 O4HOro COCTOSHMA B Apyroe, 0BbIYHO nNpeacTaBneHHas nnbo BEepPOSTHOCTLIO
nepexoda AnNs AUCKPETHbIX COGbLITWIA, MMBO WMHTEHCUBHOCTBHIO OTKa30B ( A ) U (MNKU) MHTEHCUBHOCTLIO
BOCCTaHOBMEHMS (¥ ) 4N HenpepbIBHLIX COBLITUI.

B.24.4 MNMpouecc BbINONMHEHUs1 meToAA

MapkoBCKUA aHanmM3 OCHOBaH Ha MOHATUKM "cocTosiHMA" (Hanpumep, paboTocnocobHoe U
HepaboTOCNOCOOHOE COCTOSIHMSA) M Mepexoda Mexay 3TMMU COCTOSIHUSIMW BO BPEMEHU B NPeAnOfoXeHUn
NMOCTOSIHHOWM BEpPOSATHOCTM nepexopa. CToxacTUYecKyto MaTpuuy BEPOSTHOCTEN nepexoda MCNonb3yoT Ans
onnucaHna nepexonoB Mexay CoOCTOAHNAMU U HGOGXOJJ,I/IMbIX BbIYUCNEHUN.

Ona wnnoctpaumMm npUMEHEeHUs MapKOBCKOrO aHanusa paccMOTPUM CIIOXHYK CUCTEMY, KOoTopas
MOXET HaxoOWUTbCHA TOSIbKO B TPEX COCTOSHMSAX: paboTOCNOCOOHOM, yXyALWEHHOM M HepaboToCcnocoBHOM,
0003Ha4eHHbIX kak cocTosiHuA S1, S2, S3 cooTBETCTBEHHO. B Nntoboi MOMEHT BpEMEHN cMCTEMA HaxoauTcs
B OOQHOM M3 Tpex cocTosiHui. B Tabnuue B.2 npuBegeHa BepOSITHOCTb TOro, YTO B CMEAYHOLINA MOMEHT
BpeMeHU cuctema GyaeT HaxoAMTbCSA B COCTOSSHUN =1, rAe 1 MOXeT GbiTb 1, 2 unu 3.

Tabnuua B.2 - Matpuua MapkoBa

CocTosiHne B cnegytowmn CocTosiHne B TeKyLLUA MOMEHT BPEMEHN
MOMEHT BPEMEHM
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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[aHHbLIN MaccB BEPOATHOCTEN HasbiBaeTcsl MaTpuuen MapkoBa unm matpuuen nepexoga. Cneayet
OTMETUTb, YTO CyMMa B KaXgoM cTosnbue maTpuubl paBHa 1, T.K. 3TO CyMMa BEPOSATHOCTEN BCEX BO3MOXHbIX
COCTOSIHUIM B Kaxgom crnydae. Cuctema Takke MoOXeT ObiTb npegcraBrieHa guarpammon Mapkoa, B
KOTOPOW Kpyrn oTOBpaxkaloT COCTOSAHUSA, a CTPErkKM - Nepexobl C COOTBETCTBYIOLLEN BEPOATHOCTLIO.

PucyHok B.9 - Mpumep anarpammbl MapkoBa ans cMctembl
CTpenku, 3aMKkHyTble Ha OAHOM COCTOSIHUWM, OBbIMHO He nokasbiBalT. B gaHHOM npumepe OHM
npvBeAeHb! Ansi NOMHOTHI NPEACTaBEHNS.

Ecnu Fi - BEpOSTHOCTb HAaXOXAEHUS CUCTEMbI B COCTOSHMM 1, Aans 1 =1, 2, 3, To:

P1=035P1+030F2+020P3 (B.1)
P2 =0,04P1+065P2 + 060P3 (B.2)
P5=001P1+0,05P2+ 0,20P3 (B.3)

Y TP ypaBHEHUA 3aBUCUMbI, U CUCTEMA ypaBHeHVIIZ HEe MOXeT OblTb pelweHa. Ons peweHnda
Heo6xoQMMO OAHO 13 npmnBeaeHHbIX ypaBHeHMVI MCKIMK4YNTb, 3aMeHUB ero cnegywunm ypaBHEHNEM.

1=F1+FP2+F3. (B.4)

lMony4yeHHble 3HayeHus coctasnsT 0,85, 0,13 n 0,02 cootBeTcTBEHHO ANS cocTodHur 1, 2, 3.

Cuctema gaBnsieTcs NOMHOCTbIO (PyHKUMOHMPYLoLen B TedyeHue 85% BpemMeHu, B yXyALEeHHOM COCTOSIHUM B
TeyeHne 13% BpeMeHU N B COCTOSIHMM OTKa3a B TedeHne 2% BpeEMEHN.

PaccmoTpyM cuTyaumio, Korga cuctema COCTOUT U3 ABYX MOCfeAoBaTeNbHbIX 3NIEMEHTOB, T.e. AnS
paboTocnocobHoCcTM cucTembl oba anemeHTa [OOSMKHbI HaxoouTbcd B paboToOCnOCOOHOM COCTOSHMM.
OnemeHTbl MOryT OblTb B paboOTOCMOCOOHOM COCTOSIHMM UIM B COCTOsIHMM OTkasa. PaboTtocnocobHocTb
CUCTEMbI 3aBUCUT OT COCTOAHUNA SNEMEHTOB.

Bo3MOxHbI cneayoLmne COCTOSAHNUS 9EMEHTOB!

- coctosiHne 1. Oba anemMeHTa HaxoOaTcs B pa6OTOCHOCO6HOM COCTOAHWNN;

- coctosiHne 2. OQuH aneMeHT oTkasan M HaxoauTCsi Ha BOCCTAHOBMEHMM, a OPYro HaxoauTcs B
paboToCcnocobHOM COCTOSIHUW;

- coctosiHne 3. Oba anemMeHTa oTKasanu U HaxogAaTCs Ha BOCCTAHOBITEHUM.

Ecnn VHTEHCUMBHOCTb OTKasa KaXgoro 3aremMeHTa npuHATL pPaBHON M , @ WHTEHCMBHOCTb
BOCCTAHOBIEHNA paBHOM ¥ M OHM ABNSOTCA NMOCTOSAHHLIMU, TO anarpaMmMmy COCTOoAHUA nepexoaa MOXHO
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npeacTaBuTb B crieaytoLLlem Buae:

-2(A) (1)

(A + )
PucyHok B.10 - MNpumep guarpammbl COCTOSIHUIA nepexoaa
Mpy 3TOM MHTEHCUBHOCTb Nepexoda U3 COCTosAHMA 1 B COCTOsiHME 2 paBHa 2 ., MOCKOMNbKY OTKa3s

no60oro 13 ABYX 3NIeMEHTOB NMPMBOAUT CUCTEMY B COCTOSIHIME 2.
Mycts Fi£) - BepoSTHOCTL HAXOXKAEHUS CUCTEMBI B HAYAMNLHOM COCTOSIHUM i B MOMEHT BPEMEHM £
Fi(z + 8£) - BeposiTHOCTb HAXOXAOEHWUS! CUCTEMbI B KOHEYHOM COCTOSIHUM B MOMEHT Bpemenu & + Bt .

Torga maTpuua nepexonoB NPUHMMAET CreayoLwmnin Bua;

Tabnwuua B.3 - KoHeuyHas maTpuua MapkoBa

KoHeuHoe cocTosiHne HavanbHoe cocTosiHne
P1() P2(£) F3(1)
P1(t + 82) 2h I * 0
P2(t + 88) 2M — (M) p
P3(t + 52) 0 A — i

* TeKkCcT JOKYMEHTa COOTBETCTBYET opurnHany. - NMpumeyaHue nsrotoButensi 6asbl AaHHbIX.

Heo6xoaMmMo oTMETUTb, YTO HyNeBble 3HAaYEHUsS BO3HMKAIOT MNOTOMY, YTO Nepexodbl HEBO3MOXHbI K3
cocTosiHUS 1 B cOCTOsIHME 3 UK U3 cocTosiHKA 3 B cocTosiHMe 1. Kpome Toro, cymma B KOMOHKE paBHa Hyrto
npu onpeaeneHnn NHTEHCUBHOCTW.

B aTtom cny4yae cucrtema ypaBHeHMVI nMeeT CJ'IGD,yPOLLI,MVI BUAO:

dP1ide = —22P1(g) + uP2(e) | (8.5)
dP2/ds = 2NP1(8) + (A +p)P2(e) + uP3(E) (8.6)
dP3/ds = NP2(2) + —uP3(E) (B.7)

[na npocTtoTbl MOXHO NPeAnosioknTb, 4YTO Tpebyemas paboTOCNOCOBHOCTbL COOTBETCTBYET
YCTOMYMBOMY COCTOSIHUIO CUCTEMBbI.
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Ecrim & ctpemutca k GeckoHeuHoctw, dFifdé cTpemmTcs K Hymo, 4TO MO3BONSET YNPOCTUTH
ypaBHeHua. Takke HeobxoaMMO MCMonb3oBaTb AOMOMHUTENbLHOE ypaBHeHue (cMm. B.4). Torga ypaBHeHue

Alg) =P1(t) + P2(£) moxHo sanucats B BUgE:

A =F1+F2.
3 2 2
CnepoBaTenbHo, & = (1™ +2Auli{p” + 2hu + X7,
B.24.5 BbIxoaHble AaHHbIe
BbIXOOHBIMW OaHHBIMM MapKOBCKOrO aHanms3a SBfSTCA BEpOsiTHOCTM MpebbiBaHWMS CUCTEMbI B
pasnMYHbIX COCTOSIHUSIX, @ CnedoBaTeNibHO - OLEHKUM BEPOSTHOCTENM OTKasa w/unu 6e3oTkasHow paboTbl
CYLLIECTBEHHbIX KOMMOHEHTOB CUCTEMBI.

B.24.6 NMpenmyLwecTBa M HeJoOCTaTKN

npeI/IMyLLI,eCTBOM MapKOBCKOro aHanumsa 4aBndaAeTca BO3MOXHOCTb BblHUCIIEHUA BepOFlTHOCTeIZ
COCTOSIHUI CUCTEM C BOCCTAHOBMNEHNEM Y MHOXXECTBEHHBIMN COCTOSAHUAMM nerpagaduin.

HepoctaTtkamu MapkoBckoro aHanmsa sBnAwTCA cnegylowme:

- MeToa ocHoBaH Ha npeanosfioxXeHnn o NoCToAHCTBE BepOﬂTHOCTeVI nepexoga n HannMynem TOoJ1bKO
ABYX BO3MOXHbIX COCTOSIHMI 3NIEMEHTOB CUCTEMbI (OTKa3a n BOCCTaHOBJ'IeHVIFI).

- B meToge vcnonb3oBaHO MPeAnofioXeHue, YTO BCE paccMaTpuBaeMble COObITUS CTaTUCTUYECKU
He3aBUCMMbl, T.e. Oyaylime COCTOSHUSI HEe 3aBWUCAT OT TMPOLWSbIX COCTOSHUIA, 3@ WCKIMIOYEHUEM
HenocpeacTBEHHO NPeALeCTBYIOLLEro COCTOSHUS.

- Ins npyumeHeHna metoga HeobxoaMMO 3HaTb BCEe BEPOSITHOCTM nepexoaa.

- Pabota ¢ meTogom HeBO3MOXHa 6e3 3HaHWs onepauni ¢ MaTpulamu.

- I'IonyquHble pe3ynbTaTtbl TPyOHbI ONA NMOHUMaHUA NepcoHanom, He MMeKLWnM COOTBETCTBYHOLLNX
TEXHUYECKNX 3HAHWI, HABbLIKOB W OMbITa.

B.24.7 CpaBHeHus

MapkoBCKMIA aHanM3 aHanorn4yeH aHanuay cetu leTpm No BO3MOXHOCTU o6ecnevyeHnss MOHUTOPUHIA U
HabnogeHUsa 3a COCTOSHMAMM CUCTEMbI, HO B OTnn4yme OT ceTu lNeTpn meTon gonyckaeT cyllecTBoBaHME
HECKOSbKUX COCTOSIHUIM B OAHO M TO e BPEMSI.

B.24.8 Ccbino4Hble cTaHAapThl

M3K 61078 MeToabl aHanu3sa HagexHocTu. Metoa CTPYKTYPHOM CXeMbl HaeXHOCTU

MO3K 61165 NpumeHeHNne MapKkoBCKMX METOL4OB

NCO/M3K 15909 (Bce uacTtu) lMporpammHoe obecneyeHMe U CUCTEMHOE NpoeKkTMpoBaHune. CeTu
[MeTpun BbICOKOro YpOBHS

B.25 MopenupoBaHue metogom MoHTe-Kapno
B.25.1 KpaTtknn 0630p

MHorMe cucTeMbl CHAMWIKOM CIOXHbl AN UCCnegoBaHust BNUSHUS  HeomnpeaeneHHoOCTU ¢
ncrnonb3oBaHMeM aHanuTudeckux MetogoB. OpHakKo Takue CcUCTeMbl MOXKHO uccrneaoBaTb, €Cnu
paccmaTpvBaTb BXOAHble [AaHHble B BWAE Cly4YalHbIX MEPEMEHHbIX, MOBTOPAsA O0nblioe KONM4ecTBO
BblumcrieHun N (MTepauumn), Ans nonyyvyeHns pesynbTata ¢ HEOOXOAMMON TOYHOCTLIO.

MeToz MOXeT BbiTb NPUMEHEH B CIIOXHbIX CUTYaLUAX, KOTOpble TPYAHbI AN NOHUMaHUS U PeLLeHus ¢
MOMOLLbIO aHanUTUYecknx MmeToaoB. Mogenu cuctem MoryT BbiTb pa3paboTaHbl C UCMONb3oBaHNEM Tabnuy
N OpYrMX TpaguUMOHHbIX MeToaoB. OgHaKo CyllecTBYOT U Bosiee CoBpeMeHHble NMporpaMMHbIE CPeacTBa,
YOOBMNETBOPSIOLLME BbICOKMM TpeboBaHMSIM, MHOTME M3 KOTOPbIX OTHOCUTENbHO Hepdoporn. Ecnv mogenb
pa3pabaTbiBalOT U MPUMEHSIIOT BMepBble, TO Heobxoaumoe pans metoda MoHTe-Kapno konuuectso
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UTepauMin MOXeT chenatb MofydYeHWe pe3ynbTaToB O4YeHb MEANeHHbIM UK Tpygoemkum. OpHako
COBpPEMEHHbIE [OCTMXKEHUSI KOMMbLIOTEPHOW TEeXHWKM M paspaboTka Npouedyp reHepauuy AaHHbIX Mo
MPUHLMMY NaTUHCKOrO rMnepkyGa No3BONSAT caenaTtb NPOAOIPKUTENBHOCTb 06paboTKM HE3HAYUTENBbHOW BO
MHOTMX CIny4asx.

B.25.2 Obnactb NnpMMeHeHus

MeTton MoHTe-Kapno sBnaetca cnocobomM OLEeHKU BAUSIHUSA HeonpeaerneHHOCTU OLIEHKU NapaMeTpoB
C/UCTEMbI B LULMPOKOM AuanasoHe cutyaunin. Metoa obblMHO MCNONb3YIOT A58 OLEHKN Ananas3oHa U3MeHeHUs
pe3ynbTaToB Y OTHOCUTENbHOM YacTOTbl 3HAYEHUI B 3TOM AManasoHe A5 KONIMYECTBEHHbIX BEJIMYMH, TaKnx
KaKk CTOMMOCTb, MNPOAOIPKUTENBHOCTb, MPOU3BOAUTENBHOCTb, Clpoc M Ap. MogenvpoBaHne MeToAOM
MoHTe-Kapno MoxeT 6biTb MCNONBb30BaHO ANS ABYX PasfMyHbIX Lenew:

- TpaHchopMUpPOBaHNE HeoNpeaeneHHOCTN ANt 0ObIYHbIX aHANUTUYECKMX Modenen;
- pacyeTa BEPOSTHOCTEN, €CMM aHANUTUYECKME METOAbl HE MOTYT OGbITb UCNOMNBb30BaHbI.
B.25.3 BxogHble AaHHbIe

BxoOHbIMWM  OaHHBIMM - AN MogenupoBaHusi  MeTogoMm  MoHTe-Kapno  siBnsitoTcss  XOpoLuo
npopaboTaHHas Moaenb CUCTEMbI, MHpOpPMaLNS O TUMEe BXOAHbLIX AAaHHbLIX, NICTOYHMKaX HeonpeaeneHHOCTH
N Tpebyembix BbIXOAHbIX AaHHbIX. BxogHble [OaHHble W COOTBETCTBYIOLLYD WM HeonpeaeneHHOCTb
paccmaTpuBaloT B BuAe ClNy4yalHbiX MepeMeHHbIX C COOTBETCTBYLUMKU pacnpegeneHusmu. Yacto ans
3TUX Uenei WUCMonb3yloT paBHOMEpPHbIE, TPeyrofibHble, HOpMaribHble M NorapudMmUyeckm HopmarnbHble
pacnpeneneHus.

B.25.4 NMpouecc mogenupoBaHust MoHTe-Kapno
Mpouecc BknioYaeT cnegyowme atansi:

a) Onpep,eneHme mMogenn wunm anropmutma, KoOTopble Hanbornee TOYHO oOMUCHLIBAOT nosegeHune
uccrnegyemMom cucTeMmsbl.

b) MHOI’OKpaTHoe npumeHeHne mopgesnim C uncnoJjib3oBaHMEeM reHepartopa CJ'Iy‘-laIZHbIX yucen pana
nony4YeHna BbIXOOHbIX OaHHbIX MOAesnn (MOD,eJ'IVIpOBaHVIe CVICTeMbI). anI HeobxooMMocCTH MoLenumpyrT
BO3JencTBme HeonpeaneneHHOCTH. Mopenb 3anucbiBaloT B cbopme ypaBHEHUA, BblpaxarLwero COoTHoLweHune
Mexay BXOOHbIMU U BbIXOOHbIMU NapamMmeTpamMu. 3HaueHus, 0T06paHHbIe B Ka4deCTBe BXOAHbIX OaHHbIX,
nony4arT nexoga n3 COOTBETCTBYHOLLMNX pacnpep,eneHMVl Bepo;lTHOCTeVI, XapakTepusyrLmnx
HeonpeaeneHHOCTU OaHHbIX.

¢) C nomoLLbio KOMMbOTEPA MHOFOKPATHO MCNONb3yT Modens (4acto go 10000 pas) ¢ pa3nuyHbiMu
BXOOHBIMW [OAHHBIMW W MNOMNydalT BbIXOAHblE AaHHble. OHWM MOryT ObiTb 00paboTaHbl C MOMOLLBHO
CTaTUCTMYECKNX METOOO0B ANSA MOMyYeHUs OLLEHOK CpedHero, CTaHOApTHOrO OTKIOHEHUS, JOBEPUTESbHbIX
WHTEpBAaroB.

PaccmoTpyMM cucTeMy, COCTOSILLYIO W3 [OBYX MapannenbHblXx anemeHToB. [lpu aTom Ans
(PYHKUMOHMPOBAHNUA CUCTEMbl [OCTATOYHO, 4YTOOblI (OYHKUMOHWPOBAN OOWH 3neMeHT. BeposiTHOCTb
6e30TKka3Ho paboTbl NepBoro anemeHTa coctaenset 0,9, a apyroro - 0,8.

[aHHble MofenvpoBaHnst npeacTaBneHsl B Tabnuue B.4.

Tabnvua B.4 - Pesynbratbl npumeHeHuss metoga MoHTe-Kapno k cucteme u3 gByx napannenbHbiX
3M1EMEHTOB

OnemeHT 1 OnemeHT 2
Howmep Cnyu4ariHoe OnemeHt Cnyu4anHoe OnemeHT Cuctema
uTepauum yucno (hbyHKUMOHMPYeT yucno hYHKUMOHMPYET
1 0,577243 Oa 0,059355 Oa 1
2 0,746909 Ja 0,311324 Ja 1
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3 0,541728 Ha 0,919765 Het 1
4 0,423274 Oa 0,643514 [a 1
5 0,917776 Het 0,539349 [a 1
6 0,994043 Het 0,972506 Het 0
7 0,082574 Ha 0,950241 Het 1
8 0,661418 Oa 0,919868 Het 1
9 0,213376 Oa 0,367555 [a 1
10 0,565657 Ha 0,119215 Ha 1

[Ona kaxgoro anemeHTa reHepaTtop ChnydavHbiX uucern dopMupyeT MCEBAOCYYaMHOE 4YUCIO U3
nHtepsana ot 0 go 1, KkOTOpoe COMOCTaBMAT C BEPOATHOCTbIO Be3oTka3HOM paboThbl anemeHTa, 3atem
onpegensaT paboTocnocobHocTb cuctemsl. MNMpu 10 noBTOpEHMSsX Npoueaypbl pesynbTaTt 0,9, ckopee Bcero,
He ByageT gocTurHyT. OBbIYHO BbIYMCNIEHMS MPOSOMKAKT A0 OOCTUXEHUS Tpebyemoro ypoBHS TOYHOCTU. B
AaHHOM npumMmepe 3HadeHne 00,9799 ansa BeposATHOCTU 6e30TkasHoW paboTbl CUCTEMbI AOCTUIHYTO Mocrne
nposegeHus 20000 ntepauuni.

I'IpMBe,quHaﬂ MoAerb MOXET ObITb pacwmnpeHa pasimim4HbIMA crnocobamu, HanpuMmep nytem:

- W3MEHeHVs MOoAenu B3aWMOAENCTBMS 3MEMEHTOB B cuUCTeMe (Hanpumep, BTOPOWN 3reMEHT
HaxoauTCs B pe3epBe M BBOAUTCS B SKCMyaTaumio cpasy nocrie oTkasa nepeoro afiemMeHTa);

- 3aMeHbl (UKCMPOBAHHOMW BEpPOATHOCTM ©Ge3oTkasHoM paboTbl Ha NepemeHHyl (Hanpumep,
NOAYMHAIOLLYIOCS TPeyronbHOMY pacnpefeneHunio), Korga BepoATHOCTb Be3oTkasHom paboTbl HEe MOXeT
ObITb TOYHO ONpeaenexa;

- WCMonb30BaHWUsA napaMeTpa MOTOKA WM WMHTEHCMBHOCTM OTKa3oB B COYETaHUM C reHepaTopoMm
cryyaiiHbIX Y1cen ans reHepauuyM HapaboTok Ha 0TKas UK 0 OTKa3a (3KCMoHeHUManbHoe pacrnpeaerneHue,
pacnpeneneHve Beibynna unv gpyroe pacnpeneneHe) u BpeMeH BOCCTaHOBEHMS.

MeTtogq MoHTe-Kaprno MoxeT OblTb MPUMEHEH [ANA OLEHKM HeonpeAeneHHOCTU (UHaHCOBbIX
MPOrHO30B, Pe3yNbTaToB MHBECTULMOHHBIX MPOEKTOB, MPU MPOrHO3MPOBaHUM CTOMMOCTU W rpaduka
BbINOSIHEHWS NPOEKTa, HapyLIeHWi GaHec-NpoLecca U 3aMeHbl NepcoHana.

JaHHbIi MeTo4 nNpUMMEHSsIIOT B CUTyauusx, Korga pesynbTaTbl He MOryT OblTb  MOMy4YeHbl
aHanUTMYeCKMMM MeToAaMu WM CyLecTBYeT BbICOKasi HEONpeAeneHHOCTb BXOAHbIX UMM BbIXOAHbIX
OaHHbIX.

B.25.5 BbIxogHble gaHHbIe

BbIXoOHbIMU faHHLIMM MOTYT ObITb 3HAYEHUSI XapaKTEPUCTMK, Kak Mokas3aHO B BblLENPUBEAEHHOM
npuMepe, UMW pacnpefeneHve BepOSATHOCTM WNW  4acToTbl OTKasa, WAM  BbIXOAOM MOXeT ObiTb
naeHTUdMKaLMSA OCHOBHbIX (PYHKLUMI MOAENM, KOTOpble OKa3blBalOT OCHOBHOE BIMSIHWE Ha BbIXOAHbIE
JaHHble.

MeTton MoHTe-Kapno o6blYHO MCMONb3yloT AN OLEHKU pacnpedeneHysi BXOOHbIX UMW BbIXOOHbIX
pe3ynbTaToB UM XapaKTePUCTUK pacnpenenenns, B TOM Yncne O515 OLEHKN:

- BEPOATHOCTU YCTAHOBJIEHHbIX COCTOSIHUM;

- 3HA4YeHUM BbIXOAHbIX BENWYMH, AN KOTOPbIX YCTaHOBIIEHbl TIpaHUUbl, COOTBETCTBYHOLLNE
HEKOTOPOMY YPOBHIO O0OBEPUA, KOTOPbIE HE OOJIKHbI ObITb HapyLUeHbI.

AHanus B3aMMOCBA3M BXOAHbIX M BbIXOAHbLIX BEMUYMH MOXET BbIIBUTb OTHOCWUTENbHOE 3HayeHue
(hakTopoB paboTbl CUMCTEMbl U UAEHTUDULMPOBATb CMOCOOLI CHIDKEHUS HEONPEeAEerieHHOCTU BbIXOOHbIX
BEJINYVH.
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B.25.6 MNpenmyliectBa n HepgocTaTkn
Mpenmywectsamm metoga MoHTe-Kapno saBnsatTcs crneayrowme:

- MeTtog MoxeT OblTb aganTMpoBaH K mnOOMY pacnpedeneHuto BXOAHbIX AaHHbIX, BKIO4Yas
3MMNMpUYECKNe pacnpeaeneHnsi, NoCTPOeHHbIE HA OCHOBE HabMoAeHNI 32 COOTBETCTBYIOLLMMMW CUCTEMAMM.

- Mogenu oTHoCcUTENBHO NPOCThI ANs PaboTbl N MOTYT BbITh NP HEOBXOANMOCTU paCLUNPEHDI.

- MeTtoa nossonset y4yeCTb niobble BO3OENCTBUSA M B3aMMOCBSA3W, BKMOYas TakMe TOHKME Kak
YCJ1OBHbl€ 3aBUCUMOCTMW.

- Onsa VI,EI,EHTVI(*)VIKaLI,VIVI CUMbHBLIX W cnabbiX BAUSHUIA MOXET ObiTb npuMeHeH aHanna
YyBCTBUTEJIbHOCTMW.

- Mogenu aBnaTCa NOHATHBLIMU, a8 B3aMMOCBS3b Mexay Bxogamm u BblXxogamu - npospaquVl.

- MeTton ponyckaeT npuMmeHeHue 3(EEKTUBHBIX MOAENen uccnegoBaHus MHOTOKOMMOHEHTHbIX
CcuUCTeM, Takux kak cetb lMeTpum.

- MeTopq no3BonsieT 4OCTUYb Tpe6yeM0171 TOYHOCTU pe3ynbTaToB.
- I'IporpaMMHoe obecneyeHne metoga AOCTYNHO N OTHOCUTEJIbHO HEOOPOro.
HepocTtaTkm MeToga COCTOAT B cnegyouwlem:

- TOYHOCTb pelleHu 3aBUCUT OT KOMMYecTBa uTepauun, KOTopble MOryT ObiTb BbIMOMHEHbI (3TOT
HeJoCTaTOK CTAHOBUTCS MEHEee 3HaYMMbIM C YBenMYeHnem BbiCTpogencTBUSA KOMMbIOTEPA).

- MeTOﬂ, npeanonaraer, 4yTO HeonpeneneHHoCTb  AaHHbIX MOXHO onucaTtb N3BECTHbIM
pacnpegeneHvem.

- bonbwmre w©n cnoxHble mMopenu MOryT npenctaenidTb TPyaoHOCTM And  cneuuanucTtoB Mo
MoenmpoBaHUIO U 3aTpyaHATb BOBJIeHEeHNUE 3anHTepeCOBaHHbIX CTOPOH.

MeToq He MOXeT agekBaTHO moaenunpoBaTtb CcoObITMS C O4YeHb BbLICOKOM WM OYEHb HU3KOM
BEPOATHOCTbIO NMOABJIEHNA, YUTO OrpaHNYMBaET €ro NpuMeHeHmne npmn aHanmnse pucka.

B.25.7 CcbinoyvHble cTaHAApPTbI

M3K 61649 Kputepumn cornacus, gosepuTenbHble MHTEpPBarbl U HWKHWE OOBEPUTENbHbIE rpaHuLibl
ans pacnpegeneHuns Benbynna

PykosoactBo NCO/M3OK 98-3:2008 HeonpegeneHHocTb u3amepeHusa. Yacte 3. PykoBoactso no
Bblpa)KeHN0 HeonpeaeneHHOCTU U3MepeHNst

B.26 banecoBckun aHanu3 u Cetb Baneca
B.26.1 KpaTtkuit 0630p

CospgaHvne 6alriecoBCKOro aHanu3a npunucbiBatoT npenogobHomy Tomacy bamecy. Ons oueHku
NOMHOMN BEPOATHOCTU OH Npeanoxun O6'be,D,VIHI/ITb anpuopHble AaHHble C anoCTepPUOPHbIMI.

O6wwmn Bng Teopembl bareca:

P(A |B) = (P(AJP(B | A)}/ ZP(B | E,JPE,;),

roe ¥(Z) - BepositHocTb coBbITUS X ;
P |Y) - BeposiTHOCTb COBBITUS I MpW YCHIOBIM, YTO MPOM3OLLIO COBbITHE ¥ ;

Ei - i-e coBbitue.
B camon npocTton popme Teopemy barieca MOXHO 3anucaTtb:
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P4 |B) = {P(A)EFE | AJ}FE] .

BanecoBckMin aHann3 OTNMYaETCs OT KITacCUYEeCKON CTaTUCTUKM NPEAnonoXeHMeM, YTO napameTpbl
pacnpegeneHnin ABnaTCA He NOCTOAHHbLIMM, a CnydanHbIMU nNepemMeHHbIMU. BepoaTtHocTe baneca MoXHO
fnerko MOHATb, €CnM paccMaTpuBaTb €€ KaK CTeneHb YBEPEHHOCTU B onpedeneHHoM cobbltun B
NPOTMBOMOSOXHOCTb KNacCU4eCcKoMy noaxoay, OCHOBAHHOMY Ha OOBHEKTMBHbIX cBuAeTenbCcTBax. Mockonbky
nogxoa baweca ocHoBaH Ha CyObEKTMBHOM MHTEpNpeTaumMm BEPOSITHOCTU, TO OH MOXET OblTb MONe3eH npu
BblOOpe pelleHus n paspaboTke ceten balieca (unu ceten goeepus).

Cetb baneca npepcraBnsieT coboi rpacduyeckylo MoOAenb, NPEeACTaBMsOLY MEePeMEHHbIe U KX
BEPOSITHOCTHbIE B3aumocBa3n. CeTb COCTOUT U3 Y3NOB, NPeACTaBnsOWMUX CryvalHble NepeMeHHble, U
CTPEnoK, CBsI3blBAIOLUMX POAUTEMBLCKUA Y3en C JOYEPHUM Y3roM (POAMUTENbCKUA y3en - MnepemMeHHast,
KOTOpasi HENOCPEACTBEHHO BMUSIET Ha APYryl0 JOYEPHIO NEPEMEHHYIO).

B.26.2 Obnactb NpMMeHeHus

Teopun n cetn baneca WNPOKO NPUMEHAIOT MO MPUYNHE UX UHTYUTUBHOM NOHATHOCTM U Bnarogaps
HanMuMil COOTBETCTBYIOLLEro nporpaMMHoro obecneveHuss. Cetn baneca npuMeHslOT B pasnuyHbIX
obracTax: MeAWLMHCKOW OMarHOCTUMKE, MOAENUMPOBAHMM U300paKeHWI, reHeTuke, pacno3HaBaHUU peyw,
9KOHOMWKE, WCCNefOBaHMU KOCMOCA W B COBPEMEHHBIX MOMCKOBbIX cucTemax. OHM MOryT HaxoauTb
npumMmeHeHve B niobor obnactu, rge TpebyeTcs YCTaHOBMEHWE HEU3BECTHbIX MEPEMEHHbIX MOCPEACTBOM
MCMNONb30BaHWA CTPYKTYPHbIX CBA3er U AaHHbiX. CeTn Bamneca moryT ObiTb MPUMEHEHbl AN U3y4YeHUs
MPUYMHHBIX CBSA3eW, YrnyobneHuss noHMMaHusi nNpobrneMHon obnactM U MPOrHO3VPOBaHWUA MOCMNEACTBUN
BMeELLATENbCTBA B CUCTEMY.

B.26.3 BxoagHble AaHHbIe

BxogHble gaHHble ans banecoBckoro aHanu3a v cetn balieca nogoOHbI BXOAHLIM AaHHbIM AnNs
mozenu MonTe-Kapno. [insa cetn baieca OCHOBHbIMU aTanamm SABMASIOTCS:

- onpegeneHne NepeMeHHbIX CUCTEMBI;

- onpegeneHne NpUYMHHBLIX CBA3EN MexXay NepemMeHHbIMUY;

- onpeaeneHve YCNoBHbIX U anpuopHbIX BEPOSTHOCTEN;

- nobaBneHne 06 BEKTUBHBIX CBUAETENBLCTB K CETH;

- o6HOBNEHME [OBEPUTENBHbBIX OLEHOK;

- onpegeneHne anocTepMOPHbIX JOBEPUTENbHBLIX OLEHOK.

B.26.4 Npouecc BbINONHEHMA MeToAA

Teopus Baneca moxeT ObITb NPUMEHEHA Pa3nMYHbIMKU criocobamu. B gaHHOM npymepe paccMOTPEHO
noctpoeHve Tabnuupl Baneca anst npoBeaeHNs MeANLMHCKNX UCCNEeAOBaHWI N0 ONpeaeneHnio Hannyns y
naumeHta 3aboneBaHus. [1o Hadana uvccrefgoBaHui npegnonaraetcs, 4to y 99% HaceneHus 3Toro
3aboneBaHus HeT, y 1% - 3aboneBaHune ecTb (anpuopHasa uHpopmaumsi). [LocTOBEPHOCTb TeCcTa TakoBa, YTo
€Cnn y YeroBeka MmeeTcsi 3abonesaHne, TO pe3ynbTaTbl TECTOB nonoxuTenbHbl B 98%. Ecnn y yenoBeka

3aboneBaHmne OTCYTCTBYET, pe3ynbTaTbl TecTa nonoxurtensHol B 10%. Huwke npueBeneHa tabnuua barveca.

Tabnuua B.5 - Tabnuua Baneca

MpunsHak AnpwuopHas YcnosHas MNponsseaeHne AnocTepuopHas
BEPOSITHOCTb BEPOSITHOCTb BEPOSITHOCTEW BEPOSITHOCTb
npaBUIIbHOCTU TecTa

EcTb 3aboneBaHune 0,01 0,98 0,0098 0,0901

HeT 3aboneBaHus 0,99 0,10 0,0990 0,9099

Cymma 1 0,1088 1
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MpumeHsisn Teopemy bavieca, npov3BefeHne onpeaenstoT YMHOXEHMEM arnpUOPHON BEPOSITHOCTM Ha
YCINOBHYIO BEPOSITHOCTb. AMNOCTEPUOPHLIE BEPOSTHOCTU ONPEAENstOT OENEeHUEM 3HAYEeHUs OTAENbHOro
npousBegeHnss Ha CymMmy npousBedeHun. Pe3dynbTaTbl pacyeTa MokasblBalT, 4YTO B OTHOLUEHUM
MONOXMTENbHOrO pesynbTaTa TecTta anpuopHoe 3HadeHue Bo3pocno ¢ 1% go 9%. bonee Toro, Benuvka
BEPOATHOCTb TOrO, YTO [axe Mpu MONOXUTENBHOM pe3ynbTaTe TecTa Hanuyne 3aboneBaHus
MarnoBepositHo. AHanm3 ypaeHeHus (0,01x0,98)/((0,01x0,98)+(0,99x0,1) nokasbiBaeT, YTO MOSIOKUTENbHbIN
pe3ynbTaT npu OTCYTCTBUM 3aboneBaHns BaXkeH A5 anOCTEPUOPHBLIX 3HAYEHMNA.

PaccmoTtpum cnegytowyto ceTb baneca:

A B

D c

PucyHok B.11 - INMpumep cetn baneca
B COOTBETCTBMM C YCMOBHBbIMW anpUOPHbIMU BEPOSITHOCTAMM, OMNpPedesieHHbIMU B HUXKECNeayLwmx
Tabnvuax, u obosHayeHUsAMN T - MONOXUTENbHbIN, a @M - oTpuuaTenbHbI, NONOXUTENbHLIA pesynbTaTt
yKa3blBaeT Ha Hanuyme 3aboneBaHus.

Tabnuua B.6 - AnpropHble BepoATHOCTM Ans y3noB & un B

PlA=T) PlA =10) PE=T) P(E = IN)

0,9 0,1 0,6 0,4

Tabnuua B.7 - YcrnoBHble BEPOATHOCTM, onpeaerneHHble Ans yana Zcysnamm A un B

A B PiC=T1) P(C=1)
T T 0,5 0,5
T I 0,9 0,1
I T 0,2 0,8
I I 0,7 0,3

Tabnuua B.8 - YcnoBHble BepoATHOCTH, onpedeneHHble Ans yana 1) c yanamu A un

A C BPD =T) P = M)
T N4 0,6 0,4
T IR 1,0 0,0
I 0,2 0,8
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o M 0,6 04

Ons onpeneneHna anoCcTepuopHoONn BEpPOSITHOCTU PlA |EI =N, C=71) HeobxoaMmo
npegBapuTEnbHO BbIYMCTIUTL PABID=NC=1),

Ncnonbays npaeumno Baiieca, 3HayeHue BEPOSITHOCTM
FD|ACHEC|AB) PLA)Y F(B) neobxoanmo onpemenuts no dopmyne, kak nokasaHo Hke B

Tabnvue, Nnpy 3TOM B nocnegHen rpade ykasaHbl HOpManu3oBaHHblE BEPOSITHOCTU, CYMMa KOTOPLIX paBHa
1, KaK NnokasaHo B NpeablayLemM npumepe.

Tabnuua B.9 - AnocTtepropHasn BepoAaTHOCTb Ana y3nos & n E cysnamm Din C

A E P =T P(D = M)
T K 0,4x0,5x0,9x0,6=0,110 0,4
T ) 0,4x0,9x0,9x0,4=0,130 0,48
) K 0,8x0,2x0,1x0,6=0,010 0,04
T T 0,8x0,7x0,1x0,4=0,022 0,08

[nsa nonyyeHus P& |D = N, C=T) sce snauenus B CYMMUPYIOT:

Tabnuua B.10 - AnocTepuopHasi BeposiTHOCTb Ans yana A cyanamu '

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

0,88 0,12

MonyyeHHble pesynbTaTbl NOKa3bIBAKT, YTO anpuopHas BEPOSATHOCTb Pia = N-:'YBGJ'IVI‘-IVIJ'IaCb c 0,1
ao 0,12 (anoctepvopHble AaHHbE) U W3MEHEHUS SBMAAKTCA He3HauyuTenbHbiMu. C Opyrov CTOPOHbI,

3Ha4YeHe BEPOSATHOCTU FiE=1T|D = N.C = Y} uasmenunocs c 0,4 go 0,56. 310 U3meHeHme yxe Gonee
CYLLECTBEHHO.

B.26.5 BbixogHble AaHHbIe

BanecoBckuii Nogxod MOXeT OblTb MPUMEHEH B TOWM XK€ CTEMNEHU, YTO U Krnaccudeckas CTaTUCTMKA, C
Mofny4eHMeM LUMPOKOro AMana3oHa BbIXOAHbIX AaHHbIX, HANPUMEpP MpU aHanu3e OaHHbIX A8 NoSydYeHust
TOYEYHbIX OLUEHOK W [JoBepuTenbHbIX UWHTepBanoB. CeTtn baneca wcnonb3ylT Ang NOMyvYeHus
anocTepumopHbIX pacnpegeneHun. [paduveckme nNpeacTaBrneHns BbIXOAHbLIX AaHHbIX obecneyvBatoT
NPOCTOTY MOHMMaHWsl MOENW, MPU 3TOM [aHHble MOTryT OblTb JIErKO WM3MEHEHbl ONsi WUCCreLOoBaHus
KOppensiLmMm u 4yBCTBUTEIbHOCTU NapaMeTpoB.

B.26.6 NMpenmyLiecTBa U HegocTaTKu

MpeumyLecTBaMy MeToa ABMAKOTCA CrieayoLlme:

- lns ncnonb3oBaHUa MeToAda 4OCTaTOYHO 3HAHME anpUOPHOW MHoOpMaLMK.

- lornyeckun BbiBeAEHHbIE yTBEpXOeHUNA Nnerkn ana noHMMaHusa.

- NpumeHeHne meToga OCcHoBaHO Ha hopmyne baleca.
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- MeTtoa npepocTtaenseT cobon cnocob Ncnornb3oBaHUSA CYGBHEKTUBHBIX BEPOSATHOCTHBIX OLIEHOK.
Hepoctatkamu meTofa ABNATCA cnegyowue:
- OnpegeneHune Bcex B3anMOAeENCTBUN B ceTsx baneca ans cnoXHblX CUCTEM He Bceraa BbINOSTHUMO.

- Nopxon baneca TpebyeT 3HaAHWUS MHOXECTBA YCIOBHbIX BEPOSATHOCTEN, KOTOPble OBbIYHO nony4varT
3KCnepTHbIMU MeTogamu. MNMpUMeHeHNe NPOrpaMMHOro obecneyvyeHnss OCHOBAHO Ha 3KCMEPTHLIX OLEHKaX.

B.27 Kpusbie FN
B.27.1 KpaTtkuin 0630p

KpuBble FN 4aBnsitotcs  cnocobom  rpadpuyeckoro npeacTaBrieHnss BEPOSITHOCTU  cobbITui,
BbI3bIBAKOLUUX ONpedeneHHbli YpOBEHb OMacHbIX BO3AEWCTBUMIW AM1S1 YCTAaHOBMEHHOW rpymnnbl HaceneHus.
Yallle Bcero atu kpuBble 0TOBpaxatoT YacTOTy 3a[jaHHOTO KONMYECTBA XEPTB.

Kpueble FN oTobpaxatoT HakonneHHyto yactoTy (F), npu kotopor Ha N nnu 6onee npeacrasutenen
HaceneHus BygeT okasaHo BosgewcTBue. bonblwune 3HaveHus N, KOTOpble MOryT BO3HWKHYTb C BbICOKOW
YactoTon F, npeacTaBnsAlT 3HAYUTENbHBIN MHTEPEC, MOCKOMbKY BEPOATHOCTb COObLITMI B 3TOM Crny4ae
Benuka.

B.27.2 O6nactb NpMMeHeHusA

Kpueble FN gBnstotcs cnocobom npeactaBreHus pesynbTaToB aHanusa pucka. MHorne cobbitus
NUMEIOT BbICOKYIO BEPOATHOCTb PE3yNnbTaToOB C HU3KMMW NOCNEACTBUSMU U HU3KYIO BEPOATHOCTb C BbICOKMMM
nocneacteuamu. Kpueble FN no3BonsioT oTpasvTb ypoOBEHb pUCKa, KOTOPbIN nNpeactaBnseT cobon nmMHuio,
ONMCLIBAIOLLYIO CKOpee HEKOTOPbIN AManasoH, YeM OTAENbHYK TOYKY, NPEeACTaBNSALWYy0 napy 3HavyeHuin
BEPOSATHOCTU U NOCNEACTBUS.

KpvBble FN moryT 6biTb MCNONb30BaHbl A7 CPaBHEHUS 3HAYEHW pUCKa, Hanpumep, CpaBHEHUS
NPOrHO3npyemMoro pucka ¢ kputepusamun B Buae kpuso FN unu ons cpaBHeHWs NpOrHo3npyemMoro pucka ¢
HaKOMMEHHbIMU AAaHHbIMU 06 MHUMOEHTAX UM C KPUTEPUSIMU MPUHATUA pelueHus (Takke BblpaXKaembiMu B
Buae kpuson FN). KpuBble FN moryT 6biTb MCMOMb30BaHbl MPU NPOEKTUPOBAHUN CUCTEM, MPOLIECCOB UMK
ONns ynpaeneHus CyLecTBYOLWUMN CUCTEMAMU.

B.27.3 BxogHble gaHHble
BxoaHbIMM AaHHbIMU SBMASAIOTCSA:
- COBOKYMHOCTM Nap 3Ha4YeHu BepOATHOCTU U NOCNEACTBUIA 3a ONpeaeneHHbIn Nepnos BpeMeHH;

- BbIXOOHble  OaHHble, norfy4eHHble B  pe3ynbTate KOJIM4YeCTBEHHOrro aHarmsa pucka,
npenoctaBiAloLWMe KOJTIMYEeCTBEHHbIE OLUEHKN BEPOATHOCTU AN1A KOHKPETHbIX CJ'Iy‘-I&VIHbIX cobbiTui;

- OaHHble HaKOMMEHHbIX 3anncen N KONMYEeCTBEHHOW OLEHKM puUcKa.
B.27.4 NMpouecc BbINONHEHMA MeToAA

Ha ocHoBe wumelwWwmxcs AaHHbIX CTPOAT rpadmk C ykasaHuem Mo ocu abCuucc 4ucrna >xepTB
(ycTaHOBMEHHOrO YPOBHS OMAacHbIX BO3OENCTBUN, Hanpumep CMEpPTHOCTM), MO OCK OpAuHAT - BeposaTHocT N
unu Gonbluero konuyecTsa xepTB. BcneactBue 6GonblUOro AuanasoHa 3HaYeHU Ha OcaX OObIMHO
NPUMEHSIOT NorapumMmnyecknin macLutao.

Kpuble FN MoryT GbiTb MOCTPOEHbI C UCMOSIb30BaHWEM AaHHbIX (DAKTUYECKMX NOTepPb B NPOLLIOM UIK
BbIYMCIEHBbI U MOCTPOEHbI Ha OCHOBE OLEHOK, MONy4YeHHbIX METOAOM WMMWTALMOHHOIO MOAENMPOBaHMS.
Wcnonb3yemble AaHHble U caernaHHble NpeanonoXeHns MoryT o3HayaTb, YTO AaHHble ABYX TUMNOB KpuBoi FN
npeacTaBnalT coboii pasfnMuHylo MHGOPMaUMIo U OOMKHbI ObiTb MCMONb30BaHbl OTAENbHO WU Ans
pas3nuuHbiX Uenen. TeopeTuyeckne kpueble FN B OCHOBHOM MPUMEHSIOT MPU MPOEKTUPOBAHUM CUCTEMbI,
cTatuctuyeckue kpveble FN - npu ynpaBneHun CyLiecTBYOLWMMIN CUCTEMAMMU.

MpyMeHeHne [aHHbIX NOAXOOO0B MO OTAENbHOCTU MOXET I'IOTpe6OBaTb 3HaYUTENbHbIX 3aTpaT
BpeMeHn, NnoaTomy 06bIYHO Mx 0bbepuHsaT. Ha ocHoBe SMMNUPUYECKNX AaHHbIX OTMEeYarT TOYKaMuU Ha
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rpadvke M3BECTHOE KOINMYECTBO KEPTB B MW3BECTHbIX MPOUCLLECTBUAX/MHUMOEHTAX 3a YyKasaHHbIi
MPOMEXYTOK BPEMEHW, U C MOMOLLbIO KOJIMYECTBEHHOrO aHanmMs3a puvcka AOMOSHAT rpadvk ApyruMu
TOYKaMM MyTeM IKCTPanonsLnMmi UM UHTePronaLmu.

Ecnn Heobxoammo nccnegoBaTb HECHACTHbIE cnydyaun unnn aBapum C HWU3KOW 4YacTOTON BO3HUKHOBEHUS
nnn 3Ha4dYnMMbiMK nocneacTeMAMK, TO AnNA HaaneXxauwlero aHanmsa cneayet pacCcMoOTpeTb ANUTEeNbHble
nepunoabl BpeMEeHU U OOoCTaTto4yHOe KOJIM4eCTBO [AaHHbIX. OTO NomoraeT Takke BbISSBUTb COMHUTENbHbIE
AaHHble, ecrnun, Hanpumep, nponsoLwleliee Ha4anbHoe cobbITre N3MeHMNOChb BO BpeMeHMN.

B.27.5 BbIxoaHble AaHHbIe

BbixogHbIMM  OaHHbIMKM - SIBNSieTCA  rpadouk, NPEeACTaBnsAlWMIA  pUCK B OMana3oHe 3Ha4YeHui
nocrneacTBUiA, KOTOPbIA MOXHO CPaBHUBATbL C KPUTEPUAMMW, COOTBETCTBYIOLLUMMW OAHHOW U3y4aeMoi rpynmne
HaceneHWsl N KOHKPETHOMY YPOBHIO yLepba.

B.27.6 MpenmyLwecTBa M HegoCTaTKN

MpumeHeHue kpuBbix FN LenecoobpasHo anga npeacraBneHns nHPopmMaumm O pucke, KOTOPYH MOryT
NPUMEHSATbL PYKOBOACTBO W pa3paboTynk CUCTEMbI, Ans 06OCHOBaHWUS MPUHATUS PELUEHUA B OTHOLUEHMU
ypoBHS pucka u 6esonacHoctn. x npumeHeHne LenecoobpasHo Ans NpeAcTaBrneHns nHgopMauum, Kak o
yacToTe, Tak M 0 NoCNeacTBMAX B yOOOHOWM Anst BOCnpusatus dopme.

BoamoxHo NnPpUMEHEeHne KpuBbIX FN ans CpaBHEHUA PUCKa B aHAJTOIMM4HbIX CUTyauuax npu Hann4dmm
[OCTaTOYHbIX AaHHbIX. VX He cnepyet NpUMeHATb AnA cpaBHEHUA pa3finyHbiX TUMOB PUCKOB C pa3finvyHbIMU
XapaKkTepuctnkamm n obcTosTenscTBaMMm.

HepocTtatok npumeHeHus kpmebix FN 3aknoyaeTcs B TOM, YTO OHM He NpegocTaBnsAlnT MHGopMaLmmn
O [guanasoHe BO3[AEeNCTBMWN WX pe3ynbTaTOB MPOUCLLECTBMIA, KPOME CBEAEHWA O KOnuvecTse nuu,
NMOABEPrLUNXCA BO3OENCTBUIO. Takke HEeBO3MOXHO YCTaHOBUTb PasnuyHble cnocobbl pa3BuTus cobbiTui,
KOTOpble MOryT MpPUBECTU K OnpeaeneHHoMy ypoBHio yuepba. Kpymeble FN oTOGpaxaloT KOHKpPEeTHbIN Tun
nocnencteun, obbibMHO - rmbenb nogen. Kpmeaa FN aBnsieTcs He METOAOM OLEHKM pucka, a MeTogoM
npeacTaBneHns pesynbTaToB OLEHKN pucka.

KpVIBbIe FN sasnsatotca Xopouwio pa3pa6OTaHHbIM MeToA4OoM npencrtaBlieHna pelyrnbTaToB OLEHKU
pucKka, ogHaKo And X noaArotoBKM MOXET I'IOTpe6OBaTbCﬂ npuerie4eHne KBaJ'II/I(bMU,VIDOBaHHbIX aHaJlIMTUKOB,
a noJlydeHHble pe3ynbTaTtbl 4YacCcToO TPyAHbl ONA UHTepnpeTtaunMm M OUeHKM pPUCKa cneunanncrtamum, He
nMernwmnmn COOTBeTCTByIOLLI,el7| KOMNEeTEHUNN.

B.28 UHaekcbl pucka

B.28.1 KpaTtknn o0630p

NHaekc puUcka . 9TO Mepa pucka, npeacrasndrolan cobon KOJMM4eCTBEHHYO OLEHKY pUucka,
NoJTy4eHHY0 C NpUMEeHEeHNeMm 0annbHbIX OLIEHOK Ha OCHOBE NOPAAKOBbIX LUKasl. MHpaekchl pUCKa NpUMEHAT
On4a ynopagodeHus 3Ha4YeHunn PUCKa Ha OCHOBE CXOOHbIX KPpUTEPUEB TAKUM o6pa30M, YTOObI X MOXHO ObINO
CpaBHMBATb. BannbHble oueHKK NPUMEHAIDT K KaXXOoOMYy KOMIMOHEHTY pPUCKa, Hanpumep, Xxapaktepuctukam
(I/ICTO‘-IHVIKaM) 3arpAa3HeHnd, anana3oHy BO3MOXKHbIX crnocoboB BO3AENCTBUS B3pbiBa N €ro BJIMAHUA Ha
peunnneHToB.

y MeTopq nHaekcos pucKa ABnAaeTcAa cMellaHHbIM MeTO40M OLIEHKN pUCKa.

NHOoekcbl pucka SBNAIOTCA MPUHLMNUANBHO KavyeCTBEHHbIM MOAXOOO0M, MNPUMEHSeMbIM  Ons
PaHXMPOBaHMA U CpaBHEHMs puckoB. Bo MHOrMx crnyyasx, korga npuMeHsieMas Mogernb WNU cuctema
HEeOOCTaTOYHO XOPOLUO U3yYeHa, UMM ee Henb3a AOIMKHbIM 06pasoM MnpeacTaBuTb, NPeanoYTUTENbHO
npyMeHeHVe Ka4ecTBEHHOro noaxoaa.

B.28.2 O6nactb NpMMeHeHusA
MHpekcbl pucka NpUMEHSAIOT ANns Krnaccudukaumm BUOOB puUcKa, CBA3aHHbIX C OEATENbHOCTbIO, eCrin
cuctema xopowo mdydeHa. OHM No3BoONAT 06beaAnHUTL psia (PakTopoB, KOTOpble OMNpeaenslT YpOBEHb

pvicka B e4uHYH0 6ansbHYH OLEHKY YPOBHS pucka.

MHaekchl pycka NpUMEHSIOT A1 MHOXeCTBa pasfnuyHbIX BUAOB PUCKA, 00bIYHO B KayecTBe cpenctea
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pasrpaHudeHns npu krnaccudmkaumm pmcka B COOTBETCTBMM C €ro ypoBHEM. VHOEKChbl pucka NPUMEHSOT
AN onpegeneHns BMOOB pucka, TPebylwux AanbHenwen LeTanbHOW U, BO3MOXHO, KONMYECTBEHHOWN
OLIEHKMN.

B.28.3 BxoagHble AaHHbIe

BxoadHble faHHblEe Nony4atoT No pesynbratamMm aHanusa cUcTeMbl U NogpobHoro onmcaHns obnactu
NPUMEHeHus1, 4YTo TpebyeT Xopowero MOHMMaHWS BCEX WCTOYHWKOB pPUCKA, BO3MOXHbIX Cnocobos
peanu3aumm onacHbIX CobbITUA M UX 06bEKTOB BO3AencTBUSA. [pu nonydyeHun nokasaTenen pucka moryT
ObITb AONOMHUTENBHO NCMONBb30BaHbl Takne MeTOoAbl, Kak aHanu3 AepeBa HeucnpaBHOCTEN, aHanv3 gepesa
COObITUIA 1 OBLWLMIA aHaNM3 peLLeHUN.

|_|OCKOJ'Ibe Bbl60p NOpPAAKOBbIX LKAl ABNAeTCA B onpe/:l,eneHHoﬁ cTeneHn npoun3BoJibHbIM, TO AONA
noareepXxaneHmna 0OCToBEPHOCTU MHAOEKCA pUCKa HeobXx0aMMO MMETb AOCTAaTOYHO AaHHbIX.

B.28.4 MNMpouecc BbINONHEHUA MeTOoAA

[MepBbIM 3TanoM SABMSIETCA U3YYEHUE M onucaHue cuctembl. 3aTteM onpeaensaT H6anmbHbIe OLEHKU
ONS KaXKOOro KOMMOHEHTa Takum 00pa3oM, 4TOObl WX MOXHO Obino 00beguMHUTb Ans  NOoMy4vYeHus
KOMMMEKCHOro MHAEKca pucka. Hanpumep, npu pelleHuM 3KOMorMyeckux 3agad npucBaumsatoT HGannbHble
OLEHKN WCTOYHMKaM, crocobam w peumnueHTy(am) BO3AENCTBUSA, y4MTbiBasi, YTO B HEKOTOPbIX Cly4vasx
MOXET ObITb HECKOSTbKO CNOCOB0B 1 peLMNMEHTOB BO3AENCTBUSA OIS KaX4oro UCTouHMKa pucka. OTtaenbHble
OGannbHble OLEHKN 00beauHAT B COOTBETCTBMM CO CXEMOW, KOTOpas y4MTbiBaeT (PM3MYECKYHO CYLLUHOCTb
cuctembl. BaxHo, 4TOObl GannbHble OUEHKU ANS KaXAOW 4acTu CUCTEMbI (MCTOYHMKOB, CnocoboB K
peuMnneHToB) ObiNM BHYTPEHHE COrNacoBaHHbIMUM WM Y4MTbIBANM UX B3aMMOCBA3W. bannbl mMoryT ObiTb
MPUCBOEHbI  KOMMOHEHTaM pucka (Hanpumep, BEPOSTHOCTW, BO3AEWCTBUIO, MOCMEACTBMIO)  MIK
YyBEMMYUBAIOLLMM PUCK haKTOpaM.

Bannbl MOXHO cknagbiBaTb, BblYMTaTb, YMHOXAaTb WWUNN OENUTb B COOTBETCTBUM C MOAEMNbLI0 pUCKa
BbICOKOro ypoBHs. CnefgyeT yuuTbiBaTb KymMynaTuMBHble 3dddekTbl nocpeactsom pobasnenuns 6annos
(Hanpumep, gobaeneHwe 6annoB pasnuyHbiM cnocobam peanusauum pucka). K nopsagkoBbiM  LKanam
abconioTHO HenpuMeHWMbl MatemaTuyeckne dopmyrnbl. [103TOMy, nocre Toro kak cuctema BHannbHbIX
OueHOK pa3paboTaHa, 4OCTOBEPHOCTb MOAENN AoMKHA ObiTb NOATBEPXKAEHa NOCPEACTBOM ee NPOBepKU Ha
n3BecTHon cucteme. NonyyeHne nokasaTens pucka OCYLLEeCTBSETCA UTepaTUBHbIM METOAOM, U MO3TOMY
MOXeT noTpeboBaTbCA pPacCMOTPEHME HECKOSbKUX pPasfMyHbIX cucTeM Ans o6beauHeHws Gannos nepea
TeM, Kak JOCTOBEPHOCTb MOAESNN MOXHO ByaeT cuntatb Npremnemon.

HeonpegeneHHOCTb MOXHO paccmaTpmBaTb C MPUMEHEHWEM aHanusa 4yBCTBUTENbHOCTU WU
BapbUpoBaHMeM BannbHbIX OLEHOK, AN TOro YTobbl BbIACHUTL, K KAkKMM NapaMmeTpamMm nmeetcsa HambornbLuas
YYBCTBUTENBHOCTb.

B.28.5 BbixogHble AaHHbIe

BbIxogHble AaHHble - 3TO psd vucen (KOMMMEKCHbIX MHAEKCOB), KOTOPble OTHOCATCS K KOHKPETHOMY
WUCTOYHUKY M KOTOpble MOXHO CpaBHMBAaTb C UHOEKCaMM pucka, NofnyvyeHHbIMU ANs APYrMX UCTOYHUKOB TOM
e CUCTEMbI, UK KOTOpble MOTYT OblTb CMOAENMPOBAHBI.

B.28.6 MNMpenmyLiecTBa M HeJocTaTKu

[daHHbIn MeTod UMeeT crneayoLme npeumyLlecTsa:

- MHpekebl pycka uenecoobpasHo NPUMEHNATL A1 paHXUPOBaHMS PasfMYHbIX PUCKOB.

- MIHOekcbl pycka NO3BONSOT 0ObeAVHSATE MHOXECTBO (DaKTOPOB, BIMSIOLMX HA YPOBEHb pUCKa, B
eavHyto 6annbHy0 OLEHKY YPOBHS puUcka.

MeToq nmeeT criegylolmne HegoCTaTKu:

- Ecnu pocTtoBepHoCTb nmpouecca (MOAenu) M UX BbIXOOHbLIX AaHHbIX He MOATBEPXAEHA AOMKHbIM
obpa3omM, To pesynbTaTbl MOryT OblTb HEOOCTOBEPHbIMU. TOT aKT, YTO BbIXOAHblE AaHHbIE SBMSATCS
YMCIOBBLIM BbIPaXXEHWEM 3HAYEHUsT pucka, MOXeT OblTb HEBEPHO MCTONKOBAH M MCMOMb30BaH, Hanpuvep,
npu nocnegyowiem aHanmse aeKTMBHOCTU 3aTpar.

- Bo MHorux crniyyasix, B KOTOpPbIX MPUMEHSIIOT MHOEKChbI pUCKa, OTCYTCTBYET OCHOBOToOnaratoLias
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MoZenb, MNO3BONSAOLWAA OMNpPeaenvTb JIMHENHOCTb WM HENMWHEWHOCTb (Hanpumep, norapudmMudeckmi
XapakTep) oTAenbHbIX BanmbHbIX WKan hakTOpPOB pUCKa UMM UHOW UX BUA, a Takke Mogenb obbeguHeHus
dakTopoB. B 3TuMx cnydasx paHxXupoBaHMe SBMASIETCA W3HAYanbHO HeHadeXHbIM, W MNpoBepka ero
AOOCTOBEPHOCTN B COOTBETCTBUN C CbaKTI/I‘-IeCKI/IMI/I AaHHbIMU 0CODEHHO BaXkHa.

B.29 MaTtpuua nocneacTteBum u BeposAATHOCTEN
B.29.1 KpaTtkui 0630p

MaTtpuua nocrneacTBuii U BEPOSITHOCTEN SIBMSIETCS CPEACTBOM OObeAMHEHWUS! KaueCTBEHHbIX W
CMeLLaHHbIX OLIEHOK MOCNEACTBUIA U BEPOATHOCTEN U NPUMEHSIETCA AN ONpedeneHns U paHXupoBaHus
YPOBHSI puUcka.

CDopmaT, CTPOKM U KOJIOHKM Matpuubl 3aBUCAT OT obnactn NPpUMEHEeHUd, Npn 3TOM OYE€Hb Ba’XHO,
4YTOObI pa3pa60TaHHaﬂ mMaTtpuula cooTBeTCcTBOBasa paCCManMBaeMOVI cuTyaumn.

B.29.2 O6nactb NnpMMeHeHus

MaTtpuuy nocneacTBuii U BEPOSATHOCTEN MPUMEHSIOT AN paHXUPOBAHUA PUCKOB, UX UCTOYHUKOB U
Mep no obpaboTke pucka Ha OCHOBaHUM YPOBHS pucka. MaTpuuy ob6bIMHO NPUMEHSIOT B Ka4eCcTBe cpeacTea
npeaBapuUTENbHOM OLEHKM, ecnn Obino BLISIBNIEHO HECKOSbKO BUOOB pUCKa, Hanpumep, AN onpeaeneHus
TOro, Kakon puck TpebyeT pganbHenwero wunu 6Gonee noapobHOro aHanmsa, Kakow pPUCK HeobGXoanmo
obpabaTbiBaTb B MEPBY oOYepedb, a Kakow crneayeT paccMmartpuBaTtb Ha 6onee BbICOKOM YpPOBHE
MeHemKMeHTa. [aHHylo MaTpuuy Takke npuMeHsT ans otbopa BMOOB pucka, He Tpebyrowmx
OarnbHelnLero paccMOTPEHMS, a TakKe ANs onpeaeneHns NpUeMeMOCTU UM HEMPUEMITEMOCTH pucka (CM.
5.4) B COOTBETCTBUM C MaTpULIEN.

lMpumeHeHne maTtpuubl NOCNEACTBMN W BEPOATHOCTEN cnocobctByeT obmeHy uHdopmauumen o6
obLiemM BOCNPUATUN KadeCTBEHHbIX YPOBHEW pucka B opraHumsauuun. Cnocob, KOTOpblM yCTaHaBAvBaloT
YPOBHM pucka, W NpaBuna nNPUHATUS peLUeHWs, OTHOCHALUMECS K HeMy, [OOMKHbl COOTBETCTBOBATb
OCOBEHHOCTAM OpraHn3auuun n ee OesTenbHOCTU.

dopMy MaTpuLbl NOCNEACTBUA N BEPOATHOCTEN NPUMEHSIOT Ana aHanusa kputudHocty B FMECA vnu
ONsl YCTaHOBIEHWNSI NPUOPUTETOB Nocre npuMeHeHns nccregosaHnss HAZOP. Ee Takke MOXHO MPUMEHSTb
B CUTyaLMsiX, KOrga MMeeTCs HedOoCTaTOYHO [AaHHbIX Ans nogpobHOro aHanwmsa, unu B cnydvae, Korga
CUTyauusi He onpaBAblBaeT 3aTpaTbl BPEMEHM U YCUITMI HA NPOBEAEHME KONMYECTBEHHOMO aHanmnaa.

B.29.3 BxogHble AaHHble

BxodHbIMK faHHBIMM K NPOLIECCY SABMAAOTCA LiKarbl NOCNeACTBUMN U BEPOATHOCTEN, YCTAaHOBMEHHbIE B
COOTBETCTBMU C TpeboBaHMAMN NOTpedbuTens, u maTpuua, kKotopas nx obbeanHserT.

Lkana (Wnu wkanbl) nocrneacTBUil OOSMKHA OXBaTbiBaTb BECb [AManasoH TUMOB UCCreayeMblixX
nocrneacTeuii  (Hanpumep, dUHaHCOBbIE MoTepu, 6e3onacHOCTb, OKpyXalwllas cpega WM Apyrue
napameTpbl B 3aBWCMMOCTU OT 06nactTu MNpUMeHeHWs) U y4UTbIBaTb BO3MOXHOCTb MOCNenCTBUIA: OT
MaKcuUMarbHO BO3MOXHbIX 0 HauMeHee BeposTHbIX. B kauecTBe BLIGOPOYHOIO NpuMepa cM. pUcyHok B.12.
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PuHaHCcoBDE Boas o KoL ERA JEKOHOOATENBHE
PR BOAOEHCTEHE anech:i?.LTHﬁ " Ei.;:f:cﬂ::m W muma:l cpan PenyTalua opraruaaLim npec.zﬁuaaﬂq
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10 yenosex wupokomacwTabHore | co CTOPOHE CBA3ZaHHOE ¢ Nuwe
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rPaHML BENWAHKUA CO CTOPOHBLI BNACTE
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Gonee yenceer | TpebylolmiA penyTaLM1D [eATensHOCTE
SHEYMTENLHLIX MED MO | NPUWYACTHLIX CTOPOH,
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CHUTYaLMM NPULACTHEIX CTOPOH
¥ AONONHWT A
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4 1-9y. e+ |3-29y e |ocBwapHele - Gonbwoe
NoTEpW MNKW | NOTEPW MNK | NOBpEXOEHE"
Aoxog Aoxes
3 100 =900 +
NOTERK 1
A0xXoa
2 10
PucyHok B.12 - Mpumep Tabnuubl KpUTEPUEB NOCNEACTBUI
Lkana moxeT nmeTb Ntoboe KonnyecTBo Todek. Hanbonee pacnpocTpaHeHbl WKanbl, umetowme 3, 4
unm 5 Toyexk.

Lkana BepoOATHOCTU TaKKe MOXeT UMeTb nboe konuyecTBo Todek. OnpegeneHvs BEPOATHOCTM
Heo6xoouMMO BbIOMpPaTb HACTOMBKO TOYHBIMW WM OAHO3HAYHBIMW, HACKOSBKO 3TO BO3MOXHO. Ecnu gns
onpeneneHns pasnuyHbIX BEPOATHOCTENW MPUMEHSIIOTCS UYUCMEHHblE 3HA4vyeHusl, TO [OKHbl ObiTb
npeacTaBneHbl  eauHunubl  u3mepeHuns. Llkana BepoaATHOCTM  [OMMKHA  OXBaTbiBaTb  [ManasoH,
COOTBETCTBYIOLLMIA NPOBOANUMOMY UCCIIEAOBaHMUIO, C YY4ETOM TOrO, YTO Camasi HM3Kas BEPOSTHOCTb AOSHKHA
OblTb nNpuemnemMon Ans HaubonblIEero OonpedeneHHoro nocrneacTBus, B MPOTUBHOM Cllydae BCH
OEeATeNbHOCTb, CBA3aHHYK C HaMbOomNbLUMM NOCNeACTBUEM, pacCMaTPUBALOT Kak HegonycTumyto. B kavectee
BbIOOPOYHOrO Npumepa cM. pucyHok B.13.
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PeiTuHr Kputepuu
- ¢ BONLLIOA BEPOATHOCTEID NPOM30RAET;
BepoaTHo .
- NPOM30HAET C NEePUOAUYHOCTEH €Pa3s B Helen»
- MOXET NPOWUCXOAWTb KPaTKOCPOMHO, HO C Nepunr
BoamomHo _
- NPOM30HAET C NEPUOOWYHOCTEIO «pas B
- MOXET NPOWU3OHTKH, TEOPETHYECKH
ManoeepoaTHO

- 4acroTa

- MOXET NPOU30NTH CNyYanH
Pegko - O¥MOaemMan NepUoOUYHOCT
- TONkBKO NpoW3oHOeT

- MOXET MPOU30HATH
HesepoAaTHO PO

- NpousoRne”

PucyHok B.13 - MNMpumep maTpuubl OLEHKN pycka
MaTpuua nocTpoeHa C ykasaHWeMm nocneacTsvMn Mo OOAHOW OCU U BEPOSTHOCTM MO Apyron ocu. Ha
pucyHke B.14 nokasaHa 4acTb NMPMMEPHON MaTpuWLbl CO LLKanon n3 6 Todek And NocrneacTens U LWKanom us 5
TOYEK ANnst BEPOATHOCTM.

= E v I Il | I I
5 D v 11 11 Il I I
En c v v I Il Il I
% B V v 11 1 il I
2 A v v 11 11 Il
1 2 3 4 5 6

Knace nocnegcTenia

PucyHok B.14 - MNpumep maTtpuLbl KpUTEPUEB BEPOSTHOCTHU
YpOBHU pucKa, YyCTaHOBMEHHbIE AN S4eek Tabnuupbl, 3aBUCAT OT onpedeneHvni, NpUMeHsemblx ans
LKan BepOATHOCTM U nocneacTBui. Matpuua mMoxXeT ObiTb MOCTPOEHA C MPEUMYLLECTBEHHbLIM BAUSHUEM
NoCneacTBUN (Kak MOKa3aHO) UMM BEPOATHOCTU, UMM OHA MOXET ObITb CUMMETPUYHOW, B 3aBUCUMOCTU OT
crnyyas NpUMeHeHUs. YPOBHMN pucka MOryT OblTb CBA3aHbl C MpaBuiiamMun NPUHATMS peLleHns Npy NoMoLLu,
Hanpumep, YpPOBHS BHUMaHWS CO CTOPOHblI PYKOBOACTBA, WM LUKanbl BpeMeHMW, KOTopoe Tpebyetcs Ans
COOTBETCTBYIOLLErO pearnpoBaHus.

OueHoYHble LWKanbl U MaTpuua MoryT ObiTb paspaboTaHbl U Ha OCHOBE KOSMYECTBEHHbIX LUKas.
Hanpumep, no OTHOLUEHMIO K HAAEXHOCTU LiKana BEpPOATHOCTU MOXeT oTobpaxaTb npuGnuKeHHoe
3HaYeHne WHTEHCUBHOCTU OTKa30B, a LUKana nocneacTBUIN - 3aTpaTbl, Bbl3BaHHbIE OTKA30M, B [EHEXHbIX
eavHuLax.

lMprMeHeHue gaHHOro metoda TpebyeT HanMuMs cneunanucToB COOTBETCTBYHOLLEN KOMMETEHTHOCTU
(MpegnoYTUTENBHO - OMbLITHOW TPYNMbl) U BCEX MMEKLWMUXCA AaHHbIX AN 06OCHOBaHMSA 3KCMEPTHbIX
3aKIH0YEHUI O NOCINEACTBUAX U BEPOSITHOCTH.

B.29.4 NMpouecc BbINONMHEHMA meToAa

[Ona paHXupoBaHUS PUCKOB MOfb3oBaTenb AOMMKEH npexae Bcero nogobpatb onucaHue
nocneacTBuin, KOTOpoe Haunyywmm obpasom COOTBETCTBYET cuTyauuu, onpefenuTb BeposTHOCTb, C

KOTOpOIZ 9T nocneacTeuA np0|/|3017u:|,yT. 3atem onpenenntb C NOMOLLBbIK MaTtpulbl YpOBEHb PUCKa.

MHorve onacHble cobbiTus MOryT UMeTb Anana3oH pe3ynbTaTtoB C pas3fin4HbIMM COOTBETCTBYHOLWLUMU
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BEPOATHOCTAMU. He3HaumTenbHble Npobnembl OObIMHO MPOMCXOOAT 4alle, 4YeM KaTtacTpoduyeckne
cobbITnsA. [OSTOMY MOXHO paHXMpPOBaTb 4acTo Mosiydyaemble pesynbTaTbl, Haubonee cepbesHble WUNnn
Opyrme codveTaHusi BEpOATHOCTM M nocneactBui. Bo MHorvx crniyyasx Tpebyetcs yoensiTb BHUMaHue
Hanbonee cepbe3HbiM BO3MOXHbIM pe3ynbTataM, MOCKOMbKY OHW MPeacTaBnsoT HanbombLUyo yrpo3y U
ABNAITCA Havbonee 3HauuTenbHbIMU. B HEKOTOPbIX crnyyasx HeobXxooMMO paHXMpoBaTb Kak OObIYHbIE
npobnembl, Tak U ManoBepoATHble KaTacTpodbl Kak oTaenbHble Buabl pucka. [Mpn atom cnepyert
paccmatpuBaTb BEPOSTHOCTb, CBA3aHHYIO C BblOpaHHbIM MOCNEACTBMEM, @ HE BEPOATHOCTb COObITUSA B
Lenom.

YpoBeHb pucka, onpedensieMblit N0 MaTpule, MoXeT ObiTb CBSI3aH C NPaBUIIOM MPUHSTUS PELLEHNHN,
HanpumMep, 0 Heob6XoAUMOCTY NpoBeAeHUst 06paboTkK purcka.

B.29.5 BbIxoaHble AaHHbIe

BbixogHbIMM AaHHLIMY SIBMAIOTCS KNacc KaXKaoro onacHoro cobbiTvsl M NepeyeHb onacHbIX CoBbITUI
C yKa3aHMeM YPOBHS 3Ha4YMMOCTU.

B.29.6 MpenmyLecTBa 1 He[oOCTaTKN

MpeumyLiecTBaMmm MeToaa SABMAKOTCA:

- OTHOCUTESbHAas MPOCTOTA UCMNONb30BaHUS;

- obecneveHne BbLICTPOro paHXXMPoOBaHMSA pUcka Mo YPOBHSAM 3HAYMMOCTMU.
MeToa nmeeT cnegylowme HegoCcTaTKu:

- Matpuua pomkHa ObiTb padpaboTaHa ANs KOHKPETHbIX OBCTOATENbCTB, T.K. 3aTPYAHUTENBHO
COCTaBMWTb YHMBEPCArbHY0 MaTpuLy, KOTOPYK OpraHn3aums MoXeT NPUMMEHNTb B MobbIx 06CcToATeNnbCTBaXx.

- Kak npasuno, TpyaHo 0 AHO3HAa4YHO YCTaHOBUTb HeobxoauMble LLKanbl.

- I'IpmmeHeHme MaTpulbl BECbMa Cy6'beKTMBHO N B 3HAYUTENbHOW CTENEeHN 3aBUCUT OT cneumanncra,
BbIMNOJTHAKOLWErO OLEHKY.

- Puckun Henb3s 00beguHATb (T.e. HeJb3A YyCTaHOBUTb, YTO onpenerneHHoe Kormm4eCcTBO HU3KMX PUCKOB
UIN HU3KUI puCK, BbISIBJIEHHbIN onpeaerieHHoe KoJ1M4ecTBo pas, 3KkBMBalrieHTHbl CpegHeEMY pI/ICKy).

- O6begunHeHve WNU CcpaBHEHWE YPOBHEW pucka [ANs pasfuyHbIX KaTeropuin MNOCneacTsun
npeacTaBnseT onpeaeneHHble TPYAHOCTY.

- Pe3ynbTaTthl 3aBUCAT OT YpPOBHS AeTanu3auun aHanusa, T.e. Yem Gonee noapobHbI aHanus, TeM
Gonblue cLeHapueB, Kaxabli M3 KOTOPbIX MMeeT OGonee HU3Kyl0 BeposTHOCTb. Bce 3To npuBoguT K
HepooLeHke hakTUYecKkoro YpoBHsi pucka. Cnocob, KOTOpbIM FPYNMNMPYIOT CLEeHapuM Npu onuMcaHumn pucka,
[OOIMKeH ObITb eaAMHOO6pa3HbIM U ObiTb ONpeaeneH B Hayane nccnegoBaHus.

B.30 AHanus addekTUBHOCTU 3aTpaT (aHanu3 "3aTpat u Bbirog")
B.30.1 KpaTtkuit 0630p

AHanu3 addeKkTMBHOCTN 3aTpaT MCMONb3YKT ANS OLEHKM pucka B CUTyauuw, Korga Heobxogumo
CpaBHUTb 0b6LLME oXnaaemble 3aTpaTthbl C 0OLLMMM OXnAgaeMbiMU Bbirogamuy (4oXo4amMn U NpenMyLLecTBamMmm)
1 BbIOpaTh NyyWwmMn unn Hambonee BbIrOAHbLIN BapuaHT peweHnst. JaHHbIn MeToA SBASETCH HEABHOW YacTbio
MHOIMX CUCTEM OLEHKN pucKa. AHanm3 MoxeT OblTb Ka4eCTBEHHbIM UIN KONMYECTBEHHbIM UMK coveTaTb B
cebe KONMMYECTBEHHbIE N KAYeCTBEHHble 3MemMeHTbl. KonmyecTBeHHbI aHanm3 adpeKkTUBHOCTM 3aTpar
BKINOYaeT B cebs Bce CymMmapHble 3aTpaTbl U 4OXO4bl BCEX MPUYACTHbLIX CTOPOH B AEHEXHOM BbIpaXKEHUH,
KoTOpble nonagaltT B obnacTb NpYMeHeHUst aHanusa W NpuBefdeHbl 3a nepvodbl BPEMEHU, B KOTOpble
HakannuMealTca 3atpaTbl M AoxoAbl. BXOAHLIMM AaHHLIMW ONS NPUHATUS PeLleHUA O PpUCKe ABnseTcs
nonyyeHHas ynctas npusegeHHasi ctommocTtb (NPV). MNonoxutensHoe 3HaveHne NPV 0Bbl4HO 3HAYUT, YTO
cobbiTe AomkHO npousontu. OgHako B OTAENbHBIX Cnyyvasx And oTpuuaTtenbHOro pucka, ocobeHHo
BKIIOYAIOLLIErO PUCK ANS XU3HW YeroBeKa Wnv 3HauMTEnbHbI Bpen OKpyxallen cpege, MoxeT ObiTb
npumeHeH npuvHumn ALARP (cm. pucyHok B.15). 3TOT npuHUUN NO3BONSIET pasgenutb PUCK HaA TPU YPOBHS:
YPOBEHb, BbIlLE KOTOPOro OTpULATENbHbIN PUCK HEOQOMYCTUM M He AOIKeH OblTb NPUHAT, MHaye Kak B
SKCTPaopAMHapHbIX 0BCTOATENbCTBAX; YPOBEHb, HWKE KOTOPOrO PUCK HE3HAYUTEmneH 1 HeobXxoaMMo fnuLlb
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NPOBOANTL MOHWUTOPUWHI ANA NOAAEPXaHWs HU3KOTO PWUCKa; M LeHTpanbHas 30Ha, rge puck criedyet
yOEepXnBaTb HAaCTOMbKO HU3KMM, HAaCKOMbKO pearnbHO Bo3MOXHO (ALARP). K 6onee H1M3koMy ypOBHIO pucka
MOXeT OblTb NPUMEHeH CTporui aHanua 3geKTMBHOCTM 3aTpaTt, OAHAKO ecny 3HaveHue pucka 6rnm3ko K
HepgonycTtumomy, npuHuun ALARP npegnonaraeT, 4to HeobxoguMmo npoBecTu o6paboTky pucka, ecnu
3aTpaTtbl Ha 06paboTKy He ByayT CyLLEeCTBEHHO NpeBbILLIaTh NOMYYEHHYIO BbIroay.

Puck He MoweT BbiTh

OBnacTe ONpaBfaH KpoMe
HENPUEMNEMOrD pUcka BKCTPAOPAWHADHLIX
obcroaTenscra

OonycTUMbIR pUCK, ecniK
CHUMEHMHE NPEKTUYECKW
HEBO3MOMHO WK eCnu

CTOMMOCTE CHUMEHWA CNWLLIKOM

HENPONOPLWOHANEHA

[DCTUraeMBIM NPEMMYLLIECTBaM

ALARP wnw oBnacte
ACNYCTUMOrD pyUCKa.
{Puck ponyckaloT, ecnu

Nony4YeHsl
npevMmyluecTea)
OonycTumbli puck, ecnm
CTOMMOCTL CHUMEHWA pUCKa
NPeBLIAET NoNyYaemsie
NperMyLecTea oT ero
| | CHUHEHWA
O6nacTe NPUEMNEMOro Heobxogumo
pucka. (OTcyTeTRyeT obecnednears, YTobL
HeoDXOOMMOCTE pPMCK oCTaBancs
B NPOBEAEHHM OETaNbLHbIX Ha OaHHOM YPOBHE
paBoT No OeMoHCTpaLMK
ALARP)

HeanaunTensHeI pyck

PucyHok B.15 - KoHuenuusa ALARP
B.30.2 O6nactb NpMMeHeHus

AHanua S(bd)eKTI/IBHOCTI/I 3aTpaTt MoXeT OblTb MCMONb30BaH Anis Bbl60pa mMexay pasnnyHbiMn
peweHnammn, cBA3aHHbIMU C PUCKOM.

Hanpumep:

- B KA4eCTBE BXOOHbIX JAHHbIX NMPU peLleHnn 0 HeobxoaMMocT 00paboTKN pUCKa;

- Npy aHanmae pasnuyHbiX opm 06paboTkM pucka 1 BbIGOPE Hany4yLlero BapuaHTa;
- npu BbIGOpe cnocoba aencTeus.

B.30.3 BxogHble gaHHble
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BxogHble AaHHble BKMoYalT B cebs MHGopMauuio O 3aTpatax M Bbirodax Afisi COOTBETCTBYIOLLMX
MPUYaACTHbIX CTOPOH M 06 OLleHKE HEeonpeaerieHHOCTM 3TUX 3aTpaT M Bbirod. Heobxogumo paccmatpuBaTb
maTepuanbHble U HemaTepuanbHble 3aTpaThl U Bbirogbl. 3aTpaThl OXBATbIBAOT M3PACXO40BAHHbLIE PECYPChI
N NoTepu, CBA3aHHbIE C MOMyYeHMEM OTpULATENbHBIX Pe3ynbTaToB, BbIrOAbl OXBATbIBAOT MONOXUTENbHbLIE
pe3ynbTaTbl WU C3KOHOMIEHHbIE PEeCcypPCbl, CBSA3aHHbIE C BO3MOXHOCTbIO M3GexaTb OTpULaTENbHbIX
pe3ynbLTaToB.

B.30.4 MNMpouecc BbINONHEHUA MeTOoAA

B Havane npouecca Vlﬂ,eHTVId)VIU,VIpyI'OT npmnyacTHble CTOPOHbI, KOTOPblIE MOryT NOHECTU 3aTtpaTbl UITN
nony4yunTb BbIrogbl. B nonHbin aHanus SC*)Q)GKTVIBHOCTVI 3aTparT BKIKYakoT BCE NpnUYacCTHbl€ CTOPOHbI.

[anee wuvoeHTUMUUMPYIOT NPsSIMblE U KOCBEHHbIE BbIFOAbI WM 3aTpaTbl BCEX COOTBETCTBYHLLMX
MPUYacTHbIX CTOPOH, CBSAA3aHHbIX C 00NacTbl0 MpPUMMeEHeHUs aHanu3a. [lpsimble BbIroAdbl - 3TO BbIrOAbI,
nony4eHHble HENOCPEACTBEHHO OT NPeaAnpuHATbIX AencTBuiA. KocBEeHHbIE (MM BCnoMoraTenbHble) Bbiroabl
HOCAT OObIYHO Cry4YalrHbIN XapakTep, HO MOryT OKa3blBaTb CYLUECTBEHHOE BMWSHME Ha pelleHue 3agayv.
MprMmepamn KOCBEHHbIX BbIro4, MOryT ObiTb MOBbLILIEHME penyTauun, yoOBNETBOPEHHOCTb MepcoHana u
"nywesBHoe cnokoncTame". (Mx yacto TpygHO y4ecTb Npy NPUHATUM PeLL EHUIA.)

MpaAmble 3aTpaTbl - 3TO 3aTpaTbl, HEMOCPEACTBEHHO CBsi3aHHble C MNPeAnpUHSATHIMA OEACTBUSAMM.
KocBeHHble 3aTpaThbl - 3TO AOMNONHUTENbHbIE, BCOMOraTerbHble M HeOKyrNaeMble 3aTpaThbl, Takue Kak noteps
peHTabenbHOCTW, MOTeps BPEeMEHW BbICLUEro PYKOBOACTBA OpraHM3auMu unu oTBIieYeHWe KanuTtana oT
APYrUX MHBecTULMiA. MpumeHsia aHanma acpdeKTUBHOCTM 3aTpaT K pelleHnsam o Heo6xoaumMocT o6paboTku
pvcKa, HeOGXOAMMO TaKkke Y4UTbIBaTb 3aTpaThl U Bbirodbl, CBSI3aHHbIe C 06paboTKOM U NPUHATUEM pUcCKa.

Mpu konnyecTBeHHOM aHanu3e 3apHEKTUBHOCTU 3aTpaT Nocrne ngeHTudrKaumm Bcex MatepuarnbHbIX
W HemaTtepuanbHbIX 3aTpaT W BbIFO4 OMPedensitoT UX CTOMMOCTb B AEHEXHOM BbIpaXeHuu (BKIodasi
HemaTepuarnbHble 3aTpaTbl M Bbirogbl). CylwecTBYHOT pasnuyHble CTaHOapTHble METOAbl pacyeTa ux
CTOMMOCTW, OCHOBaHHble Ha Takux cnocobax pacdeTta, kak "rOTOBHOCTb 3annaTutbe" u "MCNonb3oBaHWe
3amecTtutenen”. Ecnu, Kak yacto cnydaeTcd, 3aTpaTbl MOHECEHbl 3a KOPOTKUA MPOMEXYTOK BpPEeMEHU
(Hanpumep, rod), a Bbirogbl MOryT ObiTb NOMyYEeHbl B AOMArOCPOYHbIA NEPUOL BPEMEHU, TO ODbIYHO ANnd
OLEHKN U CpaBHEHMS BbIro4 HEOOXOOMMO MPMBECTM MX K "edMHOMY MOMEHTY BpemeHu". Bce 3atpaTbl U
BbIrOAbl MPEACTaBMAOT B BUAE NPUMBEAEHHOW CTOMMOCTU. [N HaxoxaeHus obLuen YMcTon npuBedeHHON
ctoumoctn (NPV) ob6beauHsaoT Bce 3aTpaTbl M BbIrogbl BCEX MPUYACTHbIX CTOPOH. [lonoxurtenbHoe
3HadeHve NPV nogpasymeBaeT, 4To AencTBMe BblirogHO. [Ins uenen aHanusa Takke MOXHO MCMOMb30BaThb

OTHOLLEeHMA 3aTparT K Bblrogam (cM. B.30.5).

Ecnun cyulecTByeT HeonpeaeneHHOCTb B YpOBHe 3aTpaTt unu BbIrod, TO OHM NO OTAOEeJIbHOCTU Unn
BMeCTe MOoryT ObITb COOTHECEHbI C COOTBETCTBYHOLLMMU UM BEPOATHOCTAMMU.

B kauecTBeHHOM aHanm3de addPEKTUBHOCTW 3aTpaT He NpeanpuHNUMaroT NoMnbITOK HAUTU CTOMMOCTbL B
OEHEeXHOM BblpaXKeHUN A HemaTepuanbHbIX 3aTpaTt u Bblrod. BMecTo npvsefeHus nx K eGUHOMY MOMEHTY
BpeMeHW, No3BOMsLLEMY CyMMUMPOBaTh 3aTpaTthbl U BbIroAdbl, COOTHOLLEHNE MEXAY 3aTpaTaMn 1 Bbirogamm
paccmaTpuBaloT Ka4eCTBEHHO.

AHanornyHbIM METOAOM SIBNSIETCS aHanu3 peHTaGeﬂbHOCTM. OH npeagnonaraeT ycraHoBJ1I€HNUE TOYHO
onpepeneHHblX BbIrogd WM pe3ynbTaTtoB B OEHEXHOM BblpaXXeHUU HEeCKOJNIbKUMU  albTepHaTUBHbIMU
crnocobamn. AHanuns ncenenyetT TONbKO 3aTtpaTthl U HAMMEeHee O0OPOorocTodLllmne nytn JOCTUXKEeHUA Bbirog.

B.30.5 BbiIxogHble AaHHbIe

BbixogHBIMM AaHHBIMW aHanm3a 3dEeKTMBHOCTM 3aTpaT aBnsgeTcs nHdopmaums o6 OTHOCUTENbHbIX
3aTpaTax W Bbirogax Mpv pasnuyHbiX BapuaHTax pelieHun unm AencTBuMn. BoixogHble gaHHbIE MOTYT ObiTh
Bblpa)XeHbl KONIMYECTBEHHO B BUAE 4MCTOM npuBeneHHon ctoumoctu (NPV), BHYTpeHHero koadduumneHTa
peHTabensHocTh (IRR) unu B BUAE OTHOLLEHWS NPUBEOEHHON CTOMMOCTU BbIro4 K NPUBEOEHHOW CTOMMOCTHU
3aTpaTt. KauecTBeHHO BbIXOAHbIE AaHHblIE 0ObIYHO BbipaXkaloT B popMe Tabnuubl, B KOTOPOWM COMOCTaBMSOT
pasnnyHble TUMbl 3aTpaT W BbIroA.

B.30.6 MNMpenmyLiecTBa M HepocTaTKu

MpenmyliectBa aHanu3a adHeKTMBHOCTU 3aTpar:

- MeTog nosBsonset CpaBHMBATb 3aTtpaTtbl U BbIrOAbl, UCNONb3yd e€AduHble MeTpu4veckme eaunHuubl




FOCT P NICO/M3K 31010-2011 MeHemxmMeHT pucka. MeToabl OLeHKn pucka
lpumeHsiemcsi ¢ 01.12.2012
Ctpanuua 90

(oeHbrn).

- AHanu3 obecneymBaeT NPO3PaYHOCTb NPUHATUS PELLEHUS.

- AHanus Tpebyet cbopa noapobHOM WHOpMaUMM OTHOCUTENBHO BCEX BO3MOXHbIX aCMnekToB
NPpUHMMaeMoro peLiueHua. MoxkeT ObITb Nones3eH B NOBbILLEHUMN ocBeJOMJ1IEHHOCTUN U Npu obMeHe 3HaHUsAMU
o npobneme.

HepocTatkn metoaa:

- KonuyecTtBeHHbI aHanus 3aTtpaTt u BbIrog MOXeT OaBaTb CYLEeCTBEHHO pa3JfindHble pe3ylibTaTthbl B
3aBMCMMOCTU OT MeTo40B onpeaenieHnAa SKOHOMNYECKNX 3HaYeHUn aAng HE3KOHOMUYECKUX BbIros,.

- B HeKoTOpbIX criydasix TPYAHO OnMpeaenvTb OeNCTBUTENbHYIO CTaBKy AWCKOHTUMPOBAHMS OyayLimx
3aTpaT 1 BbIroa.

- Boirogbl gns 6onblwon rpynnbl HaceneHusl OLEeHUTb [OCTAaTOYHO TPYyAHO, OCOBEHHO ecnv OHu
CBsA3aHbl C Nonb3on Ansa obLiecTaa.

- [MpumeHeHMe [UCKOHTUPOBAHUSA CPeacTB, BbIrO4A OT KOTOPbIX MOXET ObiTb U3BNEeYeHa B
OONrOCpPOYHON NEepcrnekTBe, OKa3blBaeT He3HauyuTernbHOEe BIMSHME Ha pelleHne B 3aBWCUMOCTM OT
BbIOpaHHOW CTaBKM AMCKOHTMPOBaHusA. MeToa He noaxoauT Ansi pacCMOTPEHMS PUCKa, 3aTparvBaoLLero
OyayLime NOKONEeHUs, eCriv YCTaHOBIEHbI O4YE€Hb HU3KUE UMW HYNEBbIE CTaBKW AWUCKOHTA.

B.31 MynbTuKkputepuanbHbiA aHaNu3 peLueHumn

B.31.1 KpaTtkuin 0630p

Llenbto gaHHOro metoga sABNSAETCA MCNOMb30BaHWE PaHXMPOBAHUSA KpuTepueB A5t OObEKTUBHOM U
NpO3payHoON OLIEHKM pa3fMYHbIX BapuaHTOB pelueHuMn. B KoHeyHoMm uTore HeobxoauMmo onpeaenntb U
paccTaButb NO MPEAnoYTEHWAM AOCTYMHblEe BapuaHTbl pelleHuin. AHanua BkryaeT B cebsa paspaboTky
MaTpULbl BAPMAHTOB N KPUTEPMEB, KOTOPLIE CrieayeT paHXupoBaTb U 00beAUHUTL ANS BbINONHEHUS obLLen
OLLEHKMN Ka>XK4Oro BapuaHTa peLUeHus.

B.31.2 O6nactb NpMMeHeHusA

MeTtog MCDA moxeT ObITb UCMONb30BaH ANis:

- CPaBHEHUS HECKOJIbKMX BapWaHTOB pELUeHWUs Npu MEepBUYHOM aHanuse, B pes3ynbTaTe KOTOPOro
HeobxooMMO onpefenuTb BO3MOXHble Hanbonee nNpeanodTUTENbHbIE U HECOOTBETCTBYHOLLME BapUaHTbI
peLueHunn;

- CpaBHEHMS1 BAPUAHTOB PELUEHWI MPU HANM4YnM HECKOSbKUX, MHOMAA NPOTUBOPEUMBLIX KPUTEPUEB;

- OOCTUXEeHUA KOMMNPOMUCCHOIo peweHnda B CuTyauun, Korga pasfiMdyHble npu4vactHble CTOPOHbI
MMEK0T NpoTmBopevmBbie Len Ui LEHHOCTU.

B.31.3 BxogHble AaHHble

BxogHblMK gaHHbIMKM siBNAeTCs Habop BapuaHTOB pelueHuy Ans nposedeHus aHanusa. Kputepunm,
OCHOBaHHbI€ Ha NMOCTaBIIEHHbIX LEeNsax, MOryT 6biTb OAMHAKOBO NPUMEHEHbI KO BCEM BapyaHTaM peLUueHui,
4YTOObI ANdhepeHUnpoBaTb NX MeXay cobomn.

B.31.4 MNMpouecc BbINONHEHUA MeTOAA

O6blYHO nMpouecc BKM4YaeT B cebs  BbINOMHEHWE [PYMMNONA  KOMMETEHTHbIX CneuuanvcTos,
NpeacTaBnALWMX NPUYACTHbIE CTOPOHBI, CreayoLLIMX AeNCTBUIA:

a) ycTaHoBneHus Lenu(en);

b) onpeneneHns kayecTBEHHbIX MPU3HAKOB (KPUTEPMWEB, MokasaTenei OUEeHKM Wi KavyeCTBEHHbIX
XapaKTePUCTUK BbINOSTHEHUSI paboThbl), COOTBETCTBYIOLLMX KaXKOOW Lienu;

C) CTPYKTYPUPOBAHUS KAYECTBEHHbIX MPU3HAKOB MO NepapXmM4eckomy NPUHLMMY;




FOCT P NICO/M3K 31010-2011 MeHemxmMeHT pucka. MeToabl OLeHKn pucka
lpumeHsiemcsi ¢ 01.12.2012
CrtpaHuua 91

d) pa3paboTkM BapMaHTOB peLUEeHWI, KOTopble HEOOXOAMMO OLEHUTH B COOTBETCTBMU C BbIOpPaHHLIMU
KpUTEpUAMU;

€) onpeaeneHunst BaXKHOCTU KpUTEPMEB M HA3HAYEHUSI AN KaX40ro U3 HUX BECOBOIo KO3 (ULIMEHTA;

f) oueHkM anbTepHaATUBHbLIX BapuMaHTOB peELUEHUN C Y4EeTOM KpuUTepueB, KoTopass MOXeT ObiTb
npeacTasneHa B Buae Matpuubl 6annbHbIX OLEHOK,;

g) 00begMHEHNS MHOXECTBEHHbIX OannbHbIX OLEHOK AN KaXaoro KayecTBEHHOro npu3Haka B
OG'bED,VIHeHHYIO 6ananyro OLEHKY, y4nTbiBatloWyrd MHOXXECTBO Ka4eCTBEHHbIX NMPU3HAKOB;

h) oLEeHKM NoNy4YeHHbIX pe3ynbTaToB.

CyLLecTBYIOT pasnuyHble MeTodbl, B COOTBETCTBUM C KOTOPbIMU KaXXOOMY KPUTEPUIO MOXET ObiTb
Ha3Ha4YeH BeCOBON KO3(hPUUMEHT, M pasnuyHble crnocobbl 0O6bLEeOMHEHUSI OLEHOK MO KpuTepusam ans
Kakgoro BapuaHTta pelleHust B eauHylo 6annbHyto oueHKy. Hanpumep, oueHku mMoryT 6biTb 06beanHEHbI B
B/AE B3BELUEHHOM CYMMbl UMW B3BELUEHHOro NPOU3BEAEHMSI C UCMOMb30BaHMEM aHanu3a uepapxum u
MeToga onpenernieHns BeCOB U paHXMpPOBAHUSA, OCHOBAHHOMO Ha MonapHbIX cpaBHeHUAX. Bce atu metoabl
npeanonaralT, YTO NPEUMYLLECTBO KaKOro-nmbo KpuUtepusi He 3aBUCUT OT 3HAYEHWN OPYrux KpUTEPUEB.
Tawm, rge aTo NpeanonoXeHne He COOTBETCTBYET AENCTBUTENBHOCTU, MPUMEHSIIOT ApYyrMe MOAaenu.

lMockonbKy OLEHKM WMelT CyObeKTUBHLIA XapakTep, TO LenecoobpasHoO MNpoBedeHWe aHanusa
YYBCTBUTESNIBHOCTM [f1S1 YCTAHOBMEHUSA TOW CTeneHW, A0 KOTOpOW BecoBble KO3IMMUUMEHTbI U OLIEHKM
BNUSIOT Ha OOLLMIA NOPSOOK NPeanoyTeEHNI Cpean BapuaHToB.

B.31.5 BbixogHble gaHHble

BbIXogHBIMW OaHHbIMM MeToda ABNATCA pesynbTaThl pPaHXWPOBaAHUA BapuaHTOB MO ybObIBaHUIO
npeanoyTeHunn. Ecnn B npouecce aHanu3a Obina cocTaBneHa maTtpuua, B KOTOPOW OCAMMU SBMSIOTCS
B3BELLEHHbIE KPUTEPUM U OLEHKM KaXOoro BapuaHTa Mo KpUTepusM, TO BapuaHTbl, HE COOTBETCTBYIOLLME
0C060 3HAYNMBIM KPUTEPUAM, MOTYT ObITb MCKITHOYEHBI.

B.31.6 MNMpenmMyLiecTBa M HeJocTaTKu

npel/IMyLLl,eCTBaMVI MeTo[a ABMAKTCA crefylLline:

- MeTtoa obecneuynBaeT MPOCTYO CTPYKTYPY 3PAEKTUBHOIO MPUHATUS pELUeHW U NpeacTaBfieHns
NPeanonoXeHWn 1 BbIBOOOB.

- MeTO,D, no3BondeT pelwlaTb CIIOXHble I'IpO6J'IeMbI, peweHne KOTOpbIX HEBO3MOXHO C MNOMOLLbIO
aHannsa adeKTUBHOCTU 3aTpar.

- MeTopg nossonser paunoHanbHO UccrengoBaTb rlpo6nemy NOUCKa onTnMmarsribHOro peLleHunAa.

- MeTtoa nossonseT [oOCTUYb KOMMpoMucca B CUTyauun, Korga npuyvactHble CTOPOHbl MMEKT
pa3finyHble uenn n, cnegoBaTtesibHO, KpUTepuun.

HepoctaTtkamn metoga ABNSA0TCA cneagywuwmne:
- MeTop noaBepxxeH BITUAHUIO NpeaB3AaToro U HenoJyiHoro BbIGOpa Kputepues Ond NpUHATUA pelleHnA.

- BonblWMHCTBO MHOrokpuUTEepuanbHbIX NPOBIEM He WMEKT OKOHYaTeNbHOro WM OOHO3HAYHOrO
peLleHms.

- AnropuTMmbl pacyeTa, MO KOTOpbIM OMNpPeaenstoTcs BecoBble KOIMPUUMEHTLI KpUTEPUEB U3
YCTaHOBMEHHbIX MPEANOYTEHUA NN OOBEAMHSAOT PA3NNYHbIE MHEHWS, MOTYT CKpbIBaTb MOEO0NOMMYECKYIO
OCHOBY MPUHSITUS PELLEHMUSI.

Mpunoxexne OA
(cnpaBo4HoE)

CBe,quVIil O COOTBETCTBMUN CCbUTOYHbIX MeXAYyHapOoaAHbIX CTaHAAPTOB, YKa3daHHbIX B HOPMAaTUBHbIX
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CCblJIKax HacTosLwero craHaapTa, CCbIJIOYHbIM HAUMOHANbHbIM CTaHAApTaM Poccuickon

Penepauum

Tabnvua OA.1

O6o03HaveHune CreneHb O603HayeHVe N HAMMeHOBaHME COOTBETCTBYIOLLErO HALMOHANBHOMO

CCbINTIOYHOIO COOTBETCTBUSA cTaHgapTa

MeXayHapoaHOro
cTaHgapTa

Pykosoacteo MCO IDT FOCT P 51897-2011/PykoBoactso NCO 73:2009 "MeHeXMEHT pucka.
73:2009 TepMuHbl U onpegeneHus”
MCO/M3K 31000:2009 - *

* COOTBETCTBYIOLMIN HaLMOHanbHbIN CTaHAapT oTcyTcTByeT. [lo ero yTBepXAeHus pekoMeHayeTcs
ncnonb3oBaTb MNepeBod Ha PYCCKMMA A3blK  AAHHOMO  MexayHapogHoro cTtaHpapta. [lepesBoa  AaHHOro
MeXayHapoAHoro ctaHgapTta HaxoauTcsa B ®egepanbHOM MHAMOPMAUMOHHOM OHAE TEXHUYECKMX perfiaMmeHToB
n cTaHOapTOB.

MpumevaHne - B HacToswen Tabnuue wMCNonb30BaHO criegylollee YCrnoBHOe 0O603HaYeHWe CTeneHu
COOTBETCTBUA CTaHOAAPTOB!:

- IDT - ngeHTnYHbIE CTaHgapThI.

Mpunoxexne b
(cnpaBo4Hoe)

CBefeHus 0 COOTBETCTBUU CCbITOYHbLIX MeXAYHapPOAHbIX CTaHAAPTOB, YKa3aHHbIX B bubnuorpadum
HacToALEero cTaHaapTa, CCbINTOYHbIM HaLMOHanbHbIM cTaHaapTam Poccuinckon Pegepauum
Tabnuua O0B.1

Ob6o3Ha4yeHne CreneHb O0603HayYeHNe N HAMMEHOBAHME COOTBETCTBYHOLLENO HALMOHAbLHOIO
CCbIJTOYHOrO COOTBETCTBUA cTaHgapTa
MeXayHapoAHoro
cTaHpapTa
M3K 61511 - *
M3K 61508-1:1998 IDT FOCT P M3K 61508-1-2007 "®yHkumMoHanbHasa 6e30nacHOCTb CUCTEM

ONEeKTPUYECKUX, ONEKTPOHHbIX, nporpaMmMunpyembiX  3N1IEKTPOHHbIX,
CBA3aHHbIX ¢ 6e3onacHocTblo. YacTe 1. O6wme TpebosBaHns"

M3K 61508-2:2000 IDT FOCT P M3K 61508-2-2007 "®yHkuMoHanbHass 6e3onacHOCTb CUCTEM
ANEKTPUYECKUX, SMEKTPOHHbIX, MPOrPaMMUPYEMbIX  SNEKTPOHHbIX,
CBA3aHHbIX ¢ 6e3onacHocTbl. YacTe 2. TpeboBaHus k cuctemam”

M3K 61508-3:1998 IDT FOCT P M3K 61508-3-2007 "®yHkuMoHanbHass 6e3onacHOCTb CUCTEM
ANEKTPUYECKUX,  SMEKTPOHHbIX, MPOrPaMMUPYEMbIX  SNEKTPOHHbIX,
CBA3aHHbIX ¢ 6e3onacHocTblo. YacTtb 3. TpeboBaHns K NporpaMMHOMY
obecneveHuno"

MO3K 61508-4:1998 IDT FOCT P M3K 61508-4-2007 "®yHKuMOHanbHasa 6e30nacHOCTb CUCTEM
3NEKTPUYECKUX, ONEKTPOHHbLIX, MNPOrpaMMUPYEMBbIX  SIEKTPOHHbIX,
CBSA3aHHbIX ¢ 6e3onacHoCTb. YacTe 4. TepMmuHbl 1 onpeaenexHns”

MO3K 61508-5:1998 IDT FOCT P M3K 61508-5-2007 "®yHKkuMoHanbHas 6e30nacHOCTb CUCTEM
3MNEKTPUYECKNX, SFEKTPOHHbIX, MPOrpaMMUPYEMbIX  SMEKTPOHHbIX,
cBsA3aHHbIX C ©GesonacHocTbio. Yacte 5. PekomeHpauum no
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NPUMEHEHUI0 METOLOB onpeaesieHns ypoBHEN MOMHOThI ©esonacHocTn"

M3K 61508-6:2000 IDT FOCT P M3K 61508-6-2007 "®yHkumoHanbHas 6e30nacHOCTb CUCTEM
ANEKTPUYECKNX, SMEKTPOHHbIX, MPOrpaMMMUPYEMbIX  3MEKTPOHHbIX,
CBSA3aHHbIX ¢ 6e3onacHocTblo. YacTb 6. PykoBoaCcTBO MO NpUMEHEHMIO
FOCT P M3K 61508-2-2007 u TOCT P MGK 61508-3-2007"

M3K 61508-7:2000 IDT FOCT P M3K 61508-7-2007 "®yHKkuMoHanbHas 6e3onacHOCTb CUCTEM
ANEKTPUYECKNX, SMEKTPOHHbIX, MPOrpamMMUPYEMbIX  3MEKTPOHHbIX,
cBsi3aHHbIX ¢ 6e3onacHocThio. YacTb 7. MeToabl u cpeactea”

M3K 61882:2001 MOD  |rocT P 51901.11-2006 ) (M3K 61882:2001) "MeHemkmeHT pucka.

WccnegoBaHne onacHoctu K paboTtocnocobHocTtu. [MpuknagHoe
pykoBoacTeo"

1 BeposaTtHo ownbka opurnHana. Cneayet yntath: FTOCT P 51901.11-2005. - NprumMedaHve n3rotoBuTens
0©as3sbl JaHHbIX.

MCO 22000:2005 [OCT P NUCO 22000-2007 "Cuctembl MeHemxkMeHTa 0Ge3onacHocTu
nuweBor npoaykumm. TpeboBaHUA K opraHu3aumsam, yy4acTBYHOLIMM B
uenu co3gaHns NULLEeBOr npoaykumn®

NCO/M3K NEQ FOCT P 51898-2002 "AcnekTtbl 6e3onacHocTu. [paBuna BKMNOYEHUS B
PykoBogcteo 51:1990 cTtaHgapTbl”

M3K 60300-3-11:2009 - *

MOK 61649:1997 MOD FOCT P 50779.27-2007 (M3K 61649:1997) "CtaTnctmyeckne mMeToabl.

Kputepun  cormacuss ¥ poBepuTenbHble  MHTepBanbl  And
pacnpegeneHus Benbynna"

MOK 61078:2006 MOD FOCT P 51901.14-2007 (M3K 61078:2006) "MeHemXMeHT pwucka.
CTpyKTypHas cxema HafexHocTu n 6ynesbl meToab!"

MOK 61165:1995 MOD FOCT P 51901.15-2005 (M3K 61165:1995) "MeHemXmeHT pwucka.
MpumeHeHne mapkoBCKMX meTog0B"

MCO/M3K 15909 - *

(Bce yactn)

MO3K 60812:2006 MOD FOCT P 51901.12-2007 (M3K 60812:2006) "MeHemXMeHT pucka.
MeTon aHanun3a B1UaoB 1 NOCNeAcTBUiA 0TKa3os"

M3K 61025:2006 NEQ FOCT P 27.302-2009 "HapexHocTb B TexHuke. AHanus paepesa
HeucnpasHocTen"

MNCO/M3K Guide IDT FOCT P 54500.3-2011 "HeonpefgeneHHoCTb u3mMepeHus. Yactb 3.

98-3:2008 PykoBoACTBO Mo BblpaXeHWio HeonpeaeneHHoCcTn namepeHms”

* COOTBETCTBYIOLIMI HaUMOHanbHbIA CcTaHgapT oTcyTcTByeT. [lo ero yTBepXAeHUs pekoMeHayeTcs
MCronb3oBaTb MNEPEBOL HA PYCCKMA A3blk [aHHOTO MeXAayHapogHoro crtaHgapta. [lepeBog [AaHHOMO
MeXayHapoAHOoro cTaHaapTa HaxoauTtces B ®eaepanbHOM MHGOPMALMOHHOM (POHAE TEXHUYECKUX PErfamMeHToB
W CTaHOapToB.

MpumevaHne - B HacToswen Tabnuue Mcnonb3oBaHbl cnepgywuimne ycrioBHble 0603Ha4eHns1 cTeneHn
COOTBETCTBUA CTAHOAPTOB:

- IDT - ngeHTnYHbIE cTaHOapThI;

- MOD - moauduuupoBaHHble CTaHaapThI;
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- NEQ - HeaKBMBareHTHble CTaH4apThbI.

Bubnuorpacusa
IEC 61511 Functional safety - Safety instrumented systems for the process industry sector
IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic safety-related
systems
IEC 61882 Hazard and operability studies (HAZOP studies) - Application guide
ISO 22000 Food safety management systems - Requirements for any organization in the food chain
ISO/IEC Safety aspects - Guidelines for their inclusion in standards

Guide 51

IEC 60300-3-11 Dependability management - Part 3-11: Application guide - Reliability centred maintenance

IEC 61649 Weibull analysis

IEC 61078 Analysis techniques for dependability - Reliability block diagram and Boolean methods

IEC 61165 Application of Markov techniques

MCO/M3K (all parts) Software and systems engineering - High-level Petri nets

15909

IEC 60812 Analysis techniques for system reliability - Procedure for failure mode and effects analysis
(FMEA)

IEC 61025 Fault tree analysis (FTA)

ISO/IEC Uncertainty of measurement - Part 3: Guide to the expression of uncertainty in measurement

Guide (GUM:1995)

98-3:2008




