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Mpeaovcnosue

Lienn v npuHumnbl cTaHgaptusauum B Poccuiickoit ®efepauuun yctaHoBneHbl ®efepanbHbIM 3aKOHOM
oT 27 pekabpsa 2002 r. No 184-93 «O TeXHUYECKOM peryimpoBaHumn», a npasuaa npuMeHeHUs HaLMoHa bHbIX
cTaHpapTtoB Poccuiickoii ®epgepauynn — FOCT P 1.0 — 2004 «CTtaHgaptusaumnsa B Poccuiickoin ®egepayuu.
OCHOBHbI€E MOJTOXEHUA»

CBefeHuns o ctaHgapTe

1MNOAroTOB/IEH ABTOHOMHOW HekOMMepyeckoli opraHusauneli «Hay4yHo-uccnefoBaTesibCKuii LLeHTp
KOHTPONSA M ANarHOCTUKM TexHuvecknx cuctem» (AHO «HWL K[, ») Ha ocHOBe CO6CTBEHHOI0 ayTEHTUYHOTO nepe-
BOJa Ha PYCCKMNIA AA3bIK MEXAYHAPOAHOIo CTaHAapTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHun4yeckum kKomnuTeToM no ctaHgaptmsaummn TK 10 «MeHeAXMeHT pucka»

3YTtBepxaeH VM BBEAEH B AEVICTBUE Mpuka3om defepasnbHOro areHTCTBa N0 TEXHUYECKOMY Perynmnpo-
BaHWo 1 meTponorum ot 1aekabpsa 2011 r. Np68o-cr

4 HacToawmnin cTaHgapT UgeHTUYEH MexayHapoaHomy ctaHgapty MCO/M3K 31010:2009 «MeHegXMeHT
pucka. MeTtoabl oueHkn pucka» (ISO/IEC 31010:2009 «Risk management — Risk assessmenttechniques»).

HanmeHoBaHuWe HacTosLWwero cTaHgapTa U3MeHeHo OTHOCUTE/IbHO HAaUMEHOBaHNS YKa3aHHOro MexayHapos-
HOro cTaHgapTtagns npusegeHus B cootsetcTeme ¢ FOCT P 1.5— 2004 {nogpasaen 3.5).

Mpun NnpyMeHeHnn HacToALWero ctaHaapTa pekoMeHAyeTCa NCNONb30BaTb BMECTO CCbINTIOYHbIX MeXAyHa-
POAHbIX CTAHapPTOB COOTBETCTBYOLNE UM HALMOHA/IbHbIE CTAHapThl, CBEEHNA O KOTOPbIX NPUBEAEHbI B 0-
NOSTHUTE NbHbIX NpUnoxeHuax 4A n b

5 BBEJEH BIMNEPBbIE

MHpopmaLms 06 n3MeHeHUsX K Hac T oS eMy CTaHAap Ty ny6vKyeTCA B eXerofHo n3jaeasMom MHGOp-
MauMOHHOM yKasaTersne «HaunoHanbHble CTaHAapThi». a TEKCT U3MEHEHUI 1 NONPaBOK — B €XXEMEeCAYHO
n3gasaemMbixX MHPOPMAaLIMOHHBIX YKasaTenax «HaunoHanbHble CTaHAaapThi». B cnyyae nepecmoTpa (3aMeHbl)
NIM 0T MEeHbl HaC T OAiLLero cTaHAapTa CooTBeTCTBYLee yBejoweHno byaeT ony6/1MKOBaB B eXXemMecsy-
HO 13faBaeMoM MHPOPMaLMOHHOM yKa3aTesie «HaunmoHanbHble cCTaHaapThi». CooTBeTCTBYOLWAas MHop-
MaLus. yBefloM/IeHe N TEeKCT bl pa3MeLLalo T s Takxke B MHDOPMaLOHHO CcTeMe 06LLero nosib3oBaHNs—
Ha ochmumanbHOM caiiTe ®deflepabHOro areHTCTBa N0 TEeXHUYeCKOMY perynpoBaHunio i MeTPOJIOTMN B CETU
VHTepHeT

© CtaHpapTuHdopMm, 2012

HacTosiuii cTaHfapT He MOXeT 6blTb MNOMIHOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH U pacnpo-
CTpaHeH B kKauyecTBe o(hULNaNLHOTo n3gaHus 6e3 paspelleHus defepasbHOrO areHTCTBa No TeXHUYECKOMY pery-
NINPOBaHUI0 U METPOOTUK

n
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BesepneHune

MpakTuyecky Bce opraHM3aLmnm cTaakMBalTCA C HE06X0A4MMOCTbIO OL,eHKN pucka 418 CHYKEHNA Konnye-
CTBa ONaCHbIX COBbITWI U AOCTUXEHNS NOCTAB/IEHHbIX Lienei.

Llenu opraHu3auumn mMoryT 3aTparnBaTb pas3/inyHbie acnekTbl ee A4eATeNbHOCTM: OT cTpaTernm 4o Bbinycka
KOHKpeTHOl MpoAyKuMmn, pa3paboTkm NpoLEeccoB U NPOeKToB. Lienin MoryT 6bITb onpefesieHbl B COLManbHON, 3K0-
NIOTNYECKOW. TEXHONOTMYEeCKOW, KOMMepPYeCcKo, (hMHAHCOBOW M 3KOHOMUYECKON 061acTaAX, a Takxe B 061acTn
penyTauuv opraHusanmm, ee 6€30NacHOCTY U COLManbLHOro, Ky/ibTYPHOr0, NOSIMTUYECKOTO BO3AECTBUNA Ha Hace-
neHue.

Bceil featenbHOCTH opraHu3aLum CooTBeTCTBYET pUCK. MeHeAXMEHT pucka noMoraeT B MPUHATUMN peLLeHnii
B YC/OBUAX HEONPEAENEeHHOCTH U BO3MOXHOCTN BO3HUKHOBEHUSI COObITUIA MM 06CTOATENLCTB (M1aHOBbIX U He-
npefBUAEHHbIX). BO3AENCTBYIOLWMX HA AOCTUXEHNE Lienell opraHnsauuu.

MeHegXMeHT pucka BktoYaeT NPUMEHEHME IOTUYECKUX U CUCTEMHbIX METOA0B ANS:

- 06bmeHa nHhopmaumen n KOHCynbTaumii B 06/1aCTN pUCKa;

- YCTaHOB/IEHWS 06/1aCTV MPUMEHEeHUs Npu naeHTudnKaLmn, aHanuse, olueHke n 06paboTke pucka, COoTBeT-
CTBYIOLLEro N060i AesATeNbHOCTH, npoueccy, PYHKLUN AN NPOAYKLNN;

- MOHWTOPWHTIA N aHaNn3a pucka;

- permcTpaymmn noay4yeHHbIX pe3ybTaToB v COCTaB/IEHUSI OTYETHOCTMW.

OueHKa pucka fABNSeTCs YacTbio NpoLecca MeHeAXXMeHTa pucka u npefcraBnseTt cobol CTPYKTypupoBaH-
HbI NpoLecc, B pamMmkax KOTOPOro MAEHTUULMPYIOT CNOCO6bI AOCTUXEHUSI MOCTaB/IEHHbIX Lieneid, NpoBOAAT aHa-
M3 NOCNeACTBU N BEPOSITHOCTY BO3HWKHOBEHMA ONACHbIX COObITWI A1 MPUHATUSA peLleHns 0 He06X04MMOCTK
06paboTKM pucka.

OueHka pucka Nno3BossieT OTBETUTH Ha CriefytoLime 0CHOBHbIE BONPOChI:

- Kakvne co6bITUS MOTYT MPOM30ATY U UX NPUUYUHA (MAEHTUMKALUSA ONACHbIX COObITHIA);

- KaKOBbl NOCNEACTBUSA 3TUX COOLITUIA;

- KaKoBa BEPOSITHOCTb NX BO3HUKHOBEHUS;

- Kakve chakTopbl MOTYT COKpaTUTb He61aronpusATHbIE NOCNEACTBUA NN YMEHbLINTL BEPOSATHOCTb BO3HUKHO-
BEHMWA ONacHbIX CUTyaLuii.

Kpome Toro, oueHka pucka nomoraeT OTBETUTb HA BONPOC: SIBNAETCS YPOBEHb pUcKa NPUEMMIEMbBIM, UK
TpebyeTca ero ganbHeliwas o6paboTka? HacToAawWwMiA cTaHgapT OCHOBAH Ha yCNEeLWHO NPUMeHAeMbIX MeTogax
OLLeHKM pUCKa 1 He COAEPXUT HOBbIX, HeanPOBUPOBAHHbLIX NOHATUIA U METOA0B.

HacTosiwuii cTaHaapT SIBNSieTCS OCHOBOMNOAraLWwmm cTaHAapToM B 06/1aCTU MeHeAXXMeEHTa pucka u npeg-
HasHauyeH AN NpeAnpuATHiA pasnyHbiX OTpacieid NPoOMbILLEHHOCTU. HopMaTUBHbIE fOKYMEHTBI, CoOAepxatlime
MeTOAbl U KPUTEPUM OLLEHKN pUCKa ANA KOHKPETHbIX OTpac/eid, f0/MKHbI COOTBETCTBOBATbL Tpe60BaHUAM HacToNA-
wero ctaHgapTa.
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HALULMWOHANBHBLMW CTAHAAPT POCCUMNCKOWN SGEALEPALUMN

MeHeaXMEHT pucka

METO/Abl OLEHK/ PWUCKA

Risk management. Risk assessment methods

[arta seefeHna 2012 — 12— 01
1 O6nacTtb npnMeHeHuns

HacTtosAwwii ctaHgapT paspaboTaH B fonosHeHne k MCO 31000 1 cogepxut pekoMeHgaLmm no Bbibopy u
NPUMEHEHNI0 METO0B OLIEHKN pUCKa.

OueHKa pucka, BbINO/IHEHHAsA B COOTBETCTBUM C HACTOALMUM CTaHAApPTOM, NPUMEHUMa Npu BbINOJIHEHUN
APYTUX 3/IEMEHTOB NpoLecca MeHe)XMeHTa pucka.

B HacTosiLem cTaHAapTe npeAcTaBieHbl MeToAbl OLLEHKN PUCKA W faHbl CCbISIKM Ha APpYTe MexAyHapos-
Hble cTaHAapTbl, B KOTOPbIX 60/1€€ NOAPO6HO ONMCAHO NPUMEHEHNE KOHKPETHbIX METO0B OLeHKN pucKa.

HacToawwmii ctaHAapT He NpegHa3HayveH ANA Lenei oLeHKN COOTBETCTBUSA M UCNONb30BaHNS B KayecTBe
0653aTesnbHbIX UK [OTOBOPHbLIX TPEBOBaHWUIA.

CTaHfapT He COEePXUT KOHKPETHbIX KpuTepues A1 NPUHATUA PELLEeHUs M0 aHanun3y pucka u ykasaHuii no
NpVYMEeHEeHN0 MeTOA0B aHanm3a pucka B KOHKPETHOM cuTyaumm.

HacTosiwuii ctTaHfapT fonyckaeT UCNOb30BaHWe A4pyrux MeTo40B OLeHKMN pucka ¢ y4eToOM UX MPUMEHUMO-
CTU B KOHKPETHOM cutyaLun.

MpumeuyaHune — Hactoswumii cTaHAapT He CBA3aH ¢ acnekTamu 6esonacHocT. CTaHAapT SIBMISIETCS OCHOBO-
nonarawwyM CTaHAapToOM B 06/1aCTW MEHEKMEHTA pUCKa, /OOble CCbISIKM HAa 6e30MacHOCTb HOCSIT CNpPaBOYHbIN
xapakTtep. [pu BBefeHUn B AelicTBre TpeboBaHMil 6e30NacHOCTM crnefyeT pyKOBOACTBOBATLCS MOMOXKEHUSIMU PyKoBOZ-
ctBa ICO/M3K 51.

2 HopmaTuBHbIEe CCbIJIKM

B HacToslem cTaHAapTe UCMO/b30BaHbl HOPMATUBHbIE CCbIJIKW Ha crefyloLlne ctaHgapThbl:

PykoBogcTtBo MCO 73:2009 MeHepxmeHT pucka. Cnosapb. PykoBogsLMe NpuHLKUNbI 418 UCNONb30BaHNSA
B cTaHgapTax (ISO Guide 73:2009, Risk management — Vocabulary — Guidelines for use in standards)

MCO/M3K 31000:2009 MeHepMeHT pucka. O6wme npuHuunsl n pykosogcTteo (ISO 31000:2009. Risk
management— Principles and guidelines)

3 TepMuHbI 1 onpegeneHus
B HacToswWeM cTaHgapTe NpyMeHeHbl TEPMUHbI M onpegeneHusa no Pykosoactsy MCO/M3K 73.
4 ToHATUE OUEHKN pucKa

4.1 LUenu v npenmyuiecrtsa

OCHOBHOIA Lief1bo OLLEHKM pUcka ABNSeTCA NpeAcTaBieHne Ha OCHOBe 06 bEKTUBHbIX CBUAETENbCTB UHOp-
Mauum. Heo6XoANMON AN1A NPUHATASA 060CHOBAHHOIO PeLleHNs OTHOCUTETbHO CNOCO60B 06paboTkM pucka.

M3paHue ouunanbHoe
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OleHka pucka obecneunBaeT:

- MOHWMaHWe NOTeHLMasIbHbIX ONacHOCTel 1 BO34eACTBMSA NX NOCNeACTBUIA Ha OCTUXEHNE YCTAHOBIEHHbIX
Lenei opraHnzaunu;

- nonyyeHne nHhopmaunm, Heo6xoANMON ANS NPUHATUS peLUeHNi;

- NOHMMaHMe 0NacHOCTU U ee NCTOYHUKOB;

- naeHTUUKaLMIo KTYeBbIX hakTopoB, (DOPMUPYIOLLNX PUCK, YA3BMMbIX MECT OPraHn3aLmnmn n ee CUCTEM;

- BO3MOXHOCTb CPaBHEHUSI pucKa C PUCKOM anbTepHaTUBHbIX OpraHn3saymnit, TexHoNoruii, MeTo40B 1 Npo-
Lieccos;

- 06MeH nHdopmaumeii o pucke n HeonpegeneHHOCTAX:

- HhopMaLMio, HE06XOAUMYIO A5 PAHXMPOBAHUS pUCKa:

-npefoTBpalleHne HOBbIX MHLMAEHTOB Ha OCHOBE WCC/lef0BaHWsA NOCAeACTBUI NPpoOn3oLLeLnX UHLK-
[leHTOB;

- BbI6Op cnoco60B 06paboTkM pucka;

- COOTBETCTBYE NPaBOBbIM N 0653aTeIbHbIM TpeboBaHNAM;

- nonyyeHve nHopmaLm, Heo6xoaMMol AN 060CHOBAHHOIO PeLLeHUs 0 NPUHATUMN pyUcKka B COOTBETCTBUM
CyCTaHOB/IEHHbIMU KPUTEPUAMMY;

- OLleHKY pMCKa Ha BCeX CTaAMAX XU3HEHHOTO LikIa NpoayKumn.

4.2 OueHka pucka 1 CTpyKTypa MeHe[)XXMeHTa pucka

OueHKa pucka, ycTaHOBMIEHHasA B HACTOSILLEM CTaH4apTe, COOTBETCTBYET CTPYKType U NpoLeccy MeHex-
MeHTa pucka, ycTtaHossieHHbIM MICO 31000.

CTpyKTypa MeHeXXMeHTa pucka npegycmaTtpuBaeT yCTaHOBEHWE NONUTUKM, NPOLeAypbl U OpraHn3aLnoH-
HbIX MEPONPUATHIA, HanpaBNeHHbIX HA BHeAPEHVEe MeHe)KMEHTa prcka BO BCeX NoApasAeieHnsax opraHn3aymm.

OpraHusauusa go/mkHa o uumanbHO chopMyMpoBaTh NOAMTUKY U cTpaTernio B 06/1acT MeHeKMeHTa puc-
Ka, a TakKe NPMMeHATb COOTBETCTBYHOLLME METO/bI OLEHKM PUCKA.

OTBETCTBEHHbIE 3a OLEHKY PUCKa AOSKHbI 3HATb!

- 061acTb AeATeIbHOCTYN U LeIn OpraHnsauum;

- YpOBEHb NPUEMNEMOr0 prcka u cnocobbl 06paboTKN HENPUEMIEMOTO PUCKA;

- CNOCOGbI UHTErpaLum NPoLECCOB OLLEHKN PUCKa B NPOLECChl MEHE)KMEHTA OpraHu3aLum:

- MeToAbl OLeHKN pucka 1 cnocobbl UX NPUMEHEHMSA B NpoLLecce MeHeXXMEHTa pucka:

- CMCTeMyY NOAOTYETHOCTHW, pacnpefesneHns OTBETCTBEHHOCTU 1 NOTHOMOYMNiA B 06/1aCTU OLLEHKN PUCKa;

- TpeGyeMble U 4OCTYMHbIe pecypchbl A5 BbINO/THEHWUSI OLLEHKN PUCKA;

- CNOCOo6bI perncTpauun n aHann3sa oLeHKN pucka.

4.3 OueHKa pucKa v npouecc MeHegXMeHTa pucka

4.3.1 O6wme NoNoXeHNs

OueHka pucka SiBAsSieTCA OCHOBHbIM 3/1EMEHTOM MpoLecca MeHeA)XKMeHTa pucka, BK/oyaloLwero BCooTBET-
cTBun ¢ MCO 31000 cnepytowme afieMeHThbl:

- 06MeH nHhopmauueli n KOHCyNbTauuu;

- ycTaHoBNeHWe 06/1aCTU NPUMEHEHNA MeHeAXXMEHTa pucka.

- OLLeHKy pucka {Bk/o4Yas nageHTudrKaLmno pucka, aHaams pucka n CpaBHUTETbHYIO OLLEHKY pucKa):

- 06paboTKy pucka,;

- MOHUTOPWHT M aHaNN3 pucka.

ABNASCb OCHOBHbLIM 3/IEMEHTOM NpoLiecca MeHeKMeHTa pucka, AeaTeNbHOCTb M0 OLeHKe pucka fo/HkKHa
6bITb MHTErPUPOBaHa B ApYyr1e aileMeHTbl 3TOro npouecca.

4.3.2 O6MeH nHpopmMmaumeint 1 KOHCyNbTaL K

Pe3ynbTaTVBHOCTL OLLEHKM pUCKa 3aBUCUT OT 3D EKTUBHOCTH 06MeHa MHdhopMaLMeit u KOHCYIbTalmWii ¢ npu-
4acCTHbIMW CTOPOHaMMU.

BoBneyeHne NnpnyacTHbIX CTOPOH B MPOLECC MEHEe)KMEHTa pucka siBAsieTCA NoMe3HbIM Npu:

- paspaboTke niaHa o6MeHa nHopmauneii;

- onpejenieHnn 061acTv NPUMEHEHUS MeHeAXXMeHTa pUCKa;

- N3yYeHUV 1 aHasm3e NHTePeCcoB NPUYACTHbIX CTOPOH;

- COBMELLEeHUN 1 rapMoHMn3aL My pasinyHbix obnacTeii 3HaHwii 4NS naeHTUUKaLum 1 aHanmsa pucka;

- aHanun3se pasNNyHbIX MHEHUI B OLEHKe puCKa,;
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- obecneyeHun cooTBeTCTBYOLWEN nAgeHTUKaLmn pucka:

- obecrneyeHnn o4o6peHNS 1 NOAAEPXKM NnaHa 06paboTku pucka.

MpuyacTHble CTOPOHbI AOJ/DKHBI CnocobcTBOBaTh 06MeEHY MHhopMaLueii o npoLecce MeHeAKMeEHTa pucka
CAPYrMMU 3/IeMeHTaMN MeHe)KMeHTa, TakuMu Kak ynpasieHne nsMmeHeHnamu, paspaboTtka n ynpasneHune npo-
rpamm v NPOeKTOB, a Takxe PUHAHCOBbIN MEHEI)KMEHT.

4.3.3 YcTaHOB/eHMe 061acTV NPUMEHEHNA MeHeAXMeHTa pucka

Mpu ycTaHOBEHNM 061acTV NPUMEHEHUS MeHeA)KMEHTa prcka onpeaensioT OCHOBHbIe MapaMeTpbl ynpas-
neHns, o6nacTb NPUMEHEHUSA N KpUTEpUK npoLecca MeHefKMeHTa pucka. MNpu aTom foKeH 6bITb NpoBeAeH
aHann3 BHYTPEHHUX U BHEWHWX NnapaMeTpoB 06/1acTu NpUMEHEHUSA, OTHOCALUXCA K OpraHmM3aunu B Lenom, a
TakKxe onpegeneHa cneyudurka oLeHMBaemMoro pucka.

Mpu ycTaHOBEHNM 061aCTV NPUMEHEHNS MEHe)KMEHTa prcKa AO/HKHbI 6bITb ONpeAeneHbl U COriacoBaHbl
Lenn OLLeHKN pucka, KpUTepun pucka n nporpamMmma OLeHKU pucka.

Mpw ycTaHOBNEHUN 06N1aCTN NPUMEHEHUA MEHeXKMEHTa pucka B pamkax npolecca OLeHKN pucka onpege-
NAT BHELHIOW Y BHYTPEHHIOK Cpey opraHusaunu, Lesnb AeaTe/IbHOCTU opraHn3auunn B 061actm MeHeXmeHTa
pucka, a Takxxe NpoBOAAT KnaccuunkaLmnio onacHbIX COObITUIA.

a) YcTaHoB/IeHNe BHellHel 061acT NpUMeHeHns BKIOYaeT onpeesieHne BHeWHUX YyCN0BUiA, B KOTOPbIX
hyHKUMOHMPYET opraHn3auus, B TOM Yucne:

- BHELUHIO cpedy, CBA3aHHYI0 C BeleHneM 6usHeca, CounanbHO 1 aKonornyeckoii cdpepoii geatenbHoc-
TW. NPaBOBbLIMY 1 06513aTeNbHBIMU TPE6OBAHNAMM, KybTYPHbIMU hakTOpaMu, KOHKYpeHLmeid, MHaHCOBLIM NO0-
XEeHMeMm 1 NONUTUKOW rocygapcTea Ha MexayHapoAHOM, HaluMoHalbHOM, PerMoHabHOM UM MECTHOM YPOBHeE:

- KNoYeBble TEHAEHL MW U MOTUBBI, BAUAKOLLME HAAO0CTUXEHNE Lienei opraHusaumu;

- 3HAYUMOCTb BHELIHWUX NPUYACTHBLIX CTOPOH U UX BOCNPUATUE pUCKa.

b) YcTaHOBNEHWE BHYTPEHHel 061acT NPUMEHEHNA BKIlOYaeT onpejenexue:

- BO3MOXHOCTel opraHm3anmm ¢ TOYKU 3peHns pecypcoB 1 MHgopmayumm B 061acTtu pucka:

- NTHPOPMALNOHHBIX NOTOKOB U NPOLLECCOB MPUHATUA PELLIEHWA;

- BHYTPEHHUX NPUYACTHbLIX CTOPOH;

- ueneii n 3afay opraHm3sauunn, a Takxe cTpaternii, He06xoaMMbIX A8 UX [OCTUKEHNS;

- BOCMPUATUA OpraHn3aLein pucka n ero 3HauMMocTu 415 opraHn3aunm;

- NONIMTUKM 1 NPOLLECCOB OpraHu3aunm;

- CTaHAapTOB Y NPUMEHSAEMbIX CPaBHUTENbHbIX MOAeNell, NPUHATBIX OpraHu3aLmeil.

- CTPYKTYpbl opraHusauuv (Hanpumep, cUcTeMbl ynpassieHus, pacnpegenenus pyHKUMiA 1 oTBETCTBEH-
HOCTW).

C) YcTaHOoBNeHue uenein Bo6nactu MeHefXMeHTa pucka npegycmarpmBaert:

- onpegeneHve pacnpegenexuns o6sa3aHHOCTel, OTBETCTBEHHOCTU M MOAOTYETHOCTU:

- onpefeneHvie He06Xo0ANMbIX AeACTBUI B 06/1aCTN MEHE)KMEHTa PMUCKa C YH4EeTOM YCTaHOB/IEHHbIX OTpaHu-
YEHUWN N UCKNIDUYEHWUN,

- onpejeneHve pasmepa n obbema paccmaTpuBaembiX NPoOeKTa, npouecca, PyHKLUN Unn 4eaTenbHOCTH C
y4eTOM YC/I0BWil OrpaHMUYEeHNs Mo BPEMeHN N MeCTOMOMOXEHUIO;

- onpejenieHne B3aMMOCBA3M pacCMaTpnBaemMoro npoekTa c eAaTesIbHOCTbIO U APYrMMU NPOeKTamMmun opraHu-
3auuu;

- onpejeneHve MeTOA0B OLEHKN PUCKa;

- onpefeneHne KpUTEPUEB puUcka:

- onpejenexHne KpUTeprneB OLeHKN AeNCTBUIA B 061aCTV MeHeXMeHTa pucka;

- ngeHTuduKaymio nonpegeneHne TpeboBaHnii K NPUHMMaeMbIM peLleHnsaM 1 npegnpuHMMaeMbim geii-
CTBUAM;

- onpegenexHne, Npy He06X04MMOCTU NCCNEf0BaHWNIA, Lenun 1 rny6uHbl nccaefoBaHnii, a Takke Tpebyemblx
AN 3TOr0 pecypcos.

d) OnpefeneHvne KpUTEpMeB pucka BkoYaeT B cebs yCcTaHOBEHME:

- XapakTepa v Tvna nocnefcTBuii peann3auumn onacHbIX CO6bITUI N CNOCOB0B NUX OLLEHKU:

- MeTO/0B OLEHKN BEPOSATHOCTU ONAaCHOro CoObbITUS;

- METO[0B YCTAHOB/IEHUS YPOBHEl pucka;

- KpUTEepMeB NPUHATUS peLLeHnii NpM Heo6XoANMOCTN 06paboTKN puUcka;

- KpUTEPMEB NPUEMIEMOCTM pUCKA:
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- BO3MOXHOCTW OZJHOBPEMEHHOIO BO3HUKHOBEHUSI Pa3/IMUHbIX BUAOB ONACHbIX COBbITUI M 0COBEHHOCTM CO-
OTBETCTBYIOLLEIO pUckKa.

Mpu pa3paboTke KpUTEPMEB MOTYT GbITh MCMNO/Ib30BaHbI C/IeyIoLINEe UCTOYHMKN NHGOPMaLWN:

- Lenu npouecca MeHeKMeHTa pucka:

- KpUTEPUW, yCTAHOB/IEHHbIE B TPEGOBAHUSX;

*06L e NCTOYHNKN AaHHbIX:

- 06 EeNPUHATbIE B MPOMbILIEHHOCTU KPUTEPUU, Takne Kak ypoBeHb o6Lieii 6e3onacHocTy;

- YpOBEHb puUcKa opraHusauuu;

- NnpaBoBble, 06a3aTe/bHble N UHbIE TPe60BaHUA 419 060PYyA0BaAHUS UK BUAOB AEATENbHOCTH.

4.3.4 OueHka pucka

OueHka pucka — npouecc, 06beANHALWNA NAEHTUMUKAL IO, aHAaIN3 U CPaBHUTE/NbHYIO OL,eHKY pucka.

Puck moxeT 6bITb OLleHEH A5 BCell opraHusaumm, ee nogpasfeneHnii, oTAebHbIX MPOEKTOB, feATebHOC-
TN MU KOHKPETHOTO ONacHOro co6bITUA. M03TOMY B pas/iniHbIX CUTyaLUsAX MOTYT 6biTb NPUMEHEHbI Pa3/inyHble
MeTO/bl OLeHKN pucka.

OueHka pucka obecrneyrBaeT MOHUMaHNE BO3MOXHbIX OMACHbIX COGbITWI, MX MPUYUH U NOCNeLCTBUIA, BEPO-
ATHOCTU UX BO3HUKHOBEHUSA U MPUHATUE PELUEHUIA:

- 0 Heobx0AMMOCTN NpeAnNprHMMaTL COOTBETCTBYOLWL e AeliCTBUA:

- 0 cnocobax makcumasbHO peannsaynm BCeX BO3SMOXHOCTEN CHUXEHWUS PUCKA;

- 0 He06X0ANMMOCTM 06paboTKM pUCXa;

- 0 BbIOOpE MexXay pasnyHbIMU BUAAMUN PUCKA;

-0 NPUOPUTETHOCTK felicTBUIA N0 06paboTKe pUcKa;

- 0 Bbibope cTpaTernn 06paboTkM pucka, NO3BOSAIOLLEA CHU3UTbL PUCK A0 NPUEMSIEMOrO YPOBHS.

4.3.5 O6paboTka pucka

Mocne 3aBepLUEeHNs OLLeHKM pUCKa NPUHUMAIOT U BbINOMHAOT O4HO UM HECKOJIbKO peLueHuii 06 o6paboTke
pvicka, MO3BOMAOWMNX U3MEHNTL BEPOATHOCTb BO3HUKHOBEHUS ONACHOro CO6bITUA /MK ero Bo3aelicTeue.

O6paboTka pucka 06bI4YHO iBNAETCA afAanTUBHbIM NPOLLECCOM NPOBEPKN PUCKa HA ero NPUemMaemMocTb 1
COOTBETCTBME paHee YyCTaHOBMEHHbIM KpUTEpUaAM 419 onpefesieHnss He06XoAUMOCTU ganbHeliweli 06paboTku
pucka.

4.3.6 MOHUTOPWHT N aHanns

MOHWTOPWHT M aHann3 pucka ABASITCA COCTABHON YacTbio NpoLecca MeHegKMeHTa pucka. PerynsipHoe
npoBefeHNe MOHUTOPWHTA, aHann3a v ynpas/ieHUs PUCKOM Hanpas/ieHbl Ha NPOBEPKY:

- LOCTOBEPHOCTU NPeSNoN0XEHU O pucke;

- LOCTOBEPHOCTUN NPeAN0sI0XEHNIA, HA KOTOPbIX OCHOBAHAa OL,eHKa puCKa, BKOYas BHELWHVE U BHYTPEHHNEe
061acTV NPUMEHEHMS;

- AOCTMXKUMOCTU 0XMAaeMblX pesynbTaTos;

- COOTBETCTBUA pe3y/ibTaToB OLLEHKN pucka hakTnyeckoi MHchopmMaLmmn o pucke:

- NPaBUILHOCTY NPUMEHEHNA METOL0B OLLEHKUN pUCKa;

- ahheKTUBHOCTM 06paboTKN pucka.

Mpoueccbl MOHUTOPWHIA U @aHaNn3a pUcka AOJ/DKHbI ObliTb JOKYMEHTUPOBaHbI, @ pe3y/ibTaTbl MOHUTOPUHTA
1 aHanusa pucka 3aukcrpoBaHbl B OTYeTe.

5 MNpouyecc oyueHKN pucka

5.1 KpaTtkuii 0630p

Bnarogaps rny60okoMy nccaefoBaHuUIi0 pucka oLeHka pucka nomoraeT muam, NpUHUMAaLWMM peLlleHns, u
OTBETCTBEHHbIM CTOPOHAM BIMATb HA JOCTMXEHWNE NOCTAB/EHHbIX Liefeil, a Takxe BbionpaTh afekBaTHble U ah-
dhekTBHbIE CpefcTBa ynpasieHus puckom. OLeHka prcka SiBAeTCA OCHOBOW 419 NPUHATUA pelleHnii no obpa-
60TKe pucka. BbixoAHble AaHHble NpoLecca OLeHKN pucka ABASIOTCA BXOAHbIMU aHHBIMY NPOL,ECCOB NPUHATHA
peLueHunii B opraHm3aymm.

OleHKa pucxa ABNAeTCA NpoLeccoM, 06beJMHALWNM NAEHTUUKALMIO, aHaNIN3 pucka U CPaBHUTE/bHYIO
oLeHKy pucka (cM. pucyHok 1). Cnoco6b peanusauum aToro npoyecca 3aBUCUT HE TO/IbKO OT 061aCTh NPUMEHEHNA
npouecca MeHeXXMeHTa PUCKa, HO TaKkxe N 0T MeTO/0B OLLEHKN pucka.

4
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Mpy NPOBEAEHUN OLEHKN pUCKa MOXET NoTpe60oBaThCA NPUMEHeHNe MybTUANCUUNAVHAPHOTO NOAX0A],
Tak Kak pucku MOryT nonagath B LUMPOKUIA AnanasoH NPUYMH 1 NocneacTBuii.

PucyHOK 1 — BXOAHblE AaHHble npoLecca 06Leit oueHK pucka

5.2 NpeHTudunkaumsa pucka

NaeHTudurkauma pucka — aTo npoLecc onpefesieHns 3/IEMEHTOB pUcka, COCTaBIEHNS UX MEPEYHSA nonuca-
HUA KaXXA0ro U3 3/7IeMEeHTOB puUcka.

Llenbto ngeHtTudmkaLmm pucka sBnseTca coctaBieHme nepeyHsa UICTOYHUKOB prUcKa U Co6bITUIA, KOTopble
MOTYT MOBANATL HA OCTUXEHMNE KaXA0M N3 yCTAHOBNEHHbIX Liefieil opraHn3aunm unm caenatb BbiNOTHEHNE 3TUX
ueneit HEBO3MOXHbIM. Mocne ngeHTuduKaLMm pucka opraHm3auns fomkHa NAeHTUULUPOBaTh CyLLeCTBEHHbIe
0CO6EeHHOCTM NpoeKTa, MepcoHasl, NPoLecchl, CUCTEMbI U CpefCcTBa yNpaB/eHUs.

Mpouecc naeHTNrKaLmm pucka BkovaeT B ce68 nAeHTUdUKaL MU0 NPUYNH U UICTOYHUKOB ONacHbIX COObI-
TWiA. cuTyaLmnii, 06CTOATENbCTB Y PUCKa, KOTOPbIE MOTYT OKa3aTb CyLeCTBEHHOE BO3eliCTBNE Ha [OCTMXEHNE
uenei opraHnsayum, n xapakTep 3Tnx Bo34elicTBUNA.

MeToabl ngeHTUrkaLmm pyucka MoryT BktovaTb B cebs:

- MeTOo/bl OLLeHKM pUCKa Ha OCHOBE J0KYMEeHTa lbHbIX CBUAETENbCTB, NPUMEPaMMN KOTOPbIX ABASIOTCS aHa-
N3 KOHTPO/IbHbIX JINCTOB, aHAN3 IKCMEPUMEHTA/IbHbIX JaHHbIX, a TaKXe AaHHbIX 1 COBbITUIA, NpOMN30LLeLWLNX B
nNpoLLoMm;

- NoAxoA, B COOTBETCTBME C KOTOPbIM rpynna 3KcnepToB cieayeT yCTaHOBNEHHOMY npoLeccy ngeHTudguka-
L1Kn prcka nocpeacTBOM CTPYKTYPUPOBAHHOIO MHOXeCTBa NOACKa30K 1IN BONPOCOB:

- UHOYKTUBHbIE MeToAbl, Takne Kak HAZOP.

[N5 NOBbIWEHUA TOYHOCTMN 1 NOSTHOThI NAEHTUMKALUN pUCKa MOTYT 6bITb NCNOMB30BaHbI Pa3/INyHbIe BCMNO-
MoraTesibHble MeToAbl, Hanpumep MeTo  MO3roBoro WTypMa u Metog enbdu.

He3aBncMMO OT hakTMyeckun MCNoJIb3yeMbIX METOAO0B NPU NAEHTUMMKALUN PUCKA BAXKHO YUNTbIBATbL YENO0-
Beyeckne n opraHnsauoHHble hakTopbl. OTKNOHEHUS, BbI3BaHHbIE BO3eMCTBMEM Ye/TOBEYECKNX U OpraHn3aum-
OHHbIX (haKTOPOB, a TakXe onacHble CO6bITUSA, CBSA3aHHbIE C UHPOPMALUOHHBIMY TEXHOIOTUAMU, JO0KHbI ObITb
yuTeHbl B npoLecce naeHtTudukaumnm pucka.
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5.3 AHanus pucka

5.3.1 O6Wwune NoNoXeHns

AHanus pucka BknovaeT B ceba aHann3 n uccnefosaHne nHpopmawmum o pucke. AHanns pucka obecneuu-
BaeT BXOJHble AaHHble npoLiecca 06l el oLeHkn pucka, noMoraeT B NPUHATAMN peLleHnii OTHOCUTENbHO Heo6xo-
AMMOCTN 06paboTKM pucka, a Takxke nomoraeT BbiGpaTb COOTBETCTBYHOLME CTpaTerum u meTogbl 06pa6boTku
pucka.

AHanus pucka BkOYaeT aHa/im3 BePOATHOCTM N MOCNEACTBUN NAEHTUDULMPOBAHHbBIX ONACHbIX COBbLITUI C
y4yeToM Hanmums n achpeKTMBHOCTM NPUMEHAEMbIX CNOCO60B ynpasneHus. [laHHble 0 BEPOSITHOCTM COBLITUI 1 NX
nocneAcTBMAX UCMONbL3YIOT A/151 ONpefle/ieHNs yPOBHA puUcka.

Takxe aHanu3 pucka BkOYaeT aHa/ M3 UCTOYHUKOB OMAaCHbIX COObITUIA, UX NOMOXWUTESNBbHBIX M OTpULaTENb-
HbIX NOCNeACTBUI N BEPOATHOCTEN NOABEHUA 3TUX COBLITUIA. MpKU 3TOM AOMKHbI 6bITh MAEHTUDULMPOBAaHbI
hakTopsbl, BAMAIOLWMNE HA BEPOATHOCTbL COBLITUA 1 ero nocneacTeunsi. CobbiITUE MOXET UMETb MHOXECTBEHHbIe
nocneAcTBUs U MOXET B/IMATL HA pas3/inyHble uenn. Takke LO/DKHbI 6bITb YYTEHbl pe3yfbTaTbl NPUMEHEHNA 1
3P eKTUBHOCTb CYLLECTBYIOLWMNX MeTOAO0B ynpassieHus. PasfnnyHble MeToAbl aHanusa pucka onucaHbl B
NpUAoXeHnn B. B CNOXHBIX CUTYaLMAX MOXET 6bITb MPUMEHEHO HECKO/IbKO METO/I0B.

AHanus pucka o6blYHO BK/IOYAET OLieHKY Anana3oHa BO3MOXHbIX NOCAeCTBUI COBbITUA, CUTyaLnm uam
06CTOATENLCTB ¥ COOTBETCTBYIOLLUX UM BEPOSATHOCTE AN19 onpefeneHns ypoBHs pucka. OgHako B HEKOTOPbIX
cfyyasx, Hanpumep, Korga nocneAcTsna HesHaunTelbHbl UM BEPOSATHOCTL COBbLITUA Ype3BblyanHo HU3Ka, 415
MPUHATUA peLleHnii MoXeT 6biTb 4OCTATOYHO NCCNeA0BaHNI TONTbKO O4HOr0 NapameTpa.

B HekoTOopbIX Cay4yasax nocneAcTBre MOXeET 6biTb pe3ybTaToM peanunsaLlnm HeCKOIbKUX COBbITUI nn He-
NAEHTUPULNPOBAHHOIO CO6LITUA. B 3TOM C/lyyae OLEeHKy pucka He06X04MMO COCPEAOTOUNTbL Ha aHannse 3Hauun-
MOCTM 1 ySA3BMMOCTU KOMNOHEHTOB UCCeAyeMmoli cuctembl. MNpn aTom cnegyeT onpeAennTb MeToAbl 06paboTkn
pvcka, COOTBETCTBYHOLL e YPOBHM 3aL4MNTbl U CTPaTErMn BOCCTAHOB/IEHNS.

MeToAbl, UCNOMIb3yEMble MPU aHannse pucka, MoryT 6blTb KAUECTBEHHbIMU, KOJIMYECTBEHHbIMU UK CMe-
WwaHHbIMK. CTeneHb ry6UHbI UgeTann3anuumn aHannsa 3aBucuT 0T KOHKPETHO cuTyauuu, JOCTYMHOCTU OCTOBEp-
HbIX flaHHbIX 1 NOTpe6HOCTel opraHu3ayum, CBsA3aHHbIX C NPUHATUEM pelleHnii. HekoTopble MeToAbl Y CTeneHb
feTanusauuy aHannsa MoryT 6biTb yCTAHOB/IEHbI B COOTBETCTBUM C NPABOBLIMU 1 06513aTe/IbHbIMY TPEBOBAHUAMM.

Mpu KayecTBEHHOI OLEeHKe pucka onpefensiT NocaeAcTBUS, BEPOSATHOCTb U YPOBEHb pucKa Mo LuKane
«BbICOKUIA», «CPEAHNIN» N «HU3KNIA»: OLleHKa MOCNeACTBUIA 1 BEPOATHOCTU MOXET 6biTb 06beMHEHA; CPaBHUTETb-
HYI0 OLLeHKY YPOBHS pUcKa B 3TOM C/ly4ae NpoBOASAT B COOTBETCTBUMN C KAYECTBEHHbIMU KPUTEPUAMMN.

B cMellaHHbIX MeTOAaX NCNO/b3YIOT YNC/IOBYHO LKAy OLLeHKM NOC/eACTBUIA, BEPOSAITHOCTU U UX COYETaHNSA
AN5 onpefeneHns ypoBHS pucka no cooTBeTcTBYoLW e chopmyne. LLkanbl MOryT 6bITb IMHEAHbIMY, TOrapugmu-
YECKUMUN UK MOTYT BbITb NOCTPOEHBI MO APYTUM NPUHLMNAM. Mcnonb3yemblie (hopMy bl COOTBETCTBEHHO MOTYT
6bITb Pa3/IMYHBIMU.

Mpu koNNMYeCTBEHHOM aHann3e oL eHNBaT NPaKTUYeCcKyo 3Ha4MMOCTb M CTOMMOCTb NOCEeACTBUIA, UX BEPO-
ATHOCTW 1 NOJIyHatoT 3HaYEeHNe YPOBHSA pUCKa B onpefesieHHbIX eAnHuLax, ycTaHOB/IeHHbIX Npu pa3paboTke obna-
CTV NPUMEHEHUS MeHe)XMeHTa pucka. MosHbIi KONMYeCTBEHHBI aHann3 He Bcerga MoXeT 6bITb BO3MOXEH UK
XenatesneH n3-3a HefocTaToOUYHOl MHpopMaLm 06 aHaNn3Npyemoii cucteme, Bugax AesaTesibHOCTU OpraHm3aLum,
HejocTaTKa jaHHblIX, B/IMSIHUS Yel0BEeYeCcKoro hakropa v T. M. Un NoToMy, 4TO Takoi aHanns He TpebyeTcs, uUm
TpyAo3aTpaTbl Ha KO/IMYECTBEHHbI @aHaIM3 CAMLLKOM BeIku. B Takom cnyyae paHXnpoBaHMe pUCKOB BbICOKO-
KBaNIMULMPOBaHHLIMY CrieunanncTamMmm MoxeT 6biTb 60n1ee 3hHeKTUBHO.

Ecnu npuMeHeH Ka4eCTBEHHbI aHanun3 pucxa. YeTkne 06bACHEHUSA BCeX UCNOIb3YyeMblX TEPMUHOB U NPUH-
LMNOB. Nexalinx B OCHOBE KpUTEPUEB, AO/IKHbI OblTb 3aperMcTpMpoBaHbl B BUAE 3annceil.

B cnyyae npyMeHeHns KONMYeCTBEHHOTO aHan3a Heo6Xx04MMO NOMHUTb, YTO YPOBHU BbIUMC/TIEHHOIO prUcKa
ABMIAOTCA TONbKO OLeHKaMu. Heob6xoAnMo o6ecneynTb COrnacoBaHHOCTb HeoNpeeieHHOCTel NoyYeHHbIX oLe-
HOK C YPOBHEM TOYHOCTU U NPELM3NOHHOCTN UCMOJIb3YyEeMbIX METO0B U JaHHbIX.

YpPOBHU pucka A0/MKHbl 6bITh BbIpaXEHbl B COOTBETCTBYIOLLMX TEPMUHAX A1 KOHKPETHOro BuAa pucka B
Hanbonee yfo06Hol hopme. B HEKOTOPLIX Cyvasx 3HauYeHne pucka MoxeT OblTb BbIPaXEHO B BUAe pacnpejerne-
HWS BEpOSATHOCTel fnana3oHa nocaeacTBuii.

5.3.2 OueHKa meTo0B ynpaB/ieHuns

YpoBeHb pucka 3aBUCUT OT a}eKBATHOCTU N3P EKTUBHOCTU NPUMEHAEMbIX METOL0B yNpasieHus. 15 oLeHKu
MeTO/Z0B YNpaB/ieHUsi PUCKOM HEO6XOANMO OTBETUTL Ha ClieAyoLine BONpocChl.

- Kakne meTofbl NPUMEHSIOT 47191 CHUXEHUS KOHKPETHOro pucka?

-[leficTBUTENbHO NN NPUMEHEHNe 3TUX METOA0B NPUBOANT KO6paboTKe pucka, obecneyrsatoLLeli 4OCTUXe-
HVe NpMem1eMoro ypoBHsa pucka?
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- leicTBUTENbHO 11 3TU METO/bl yNpaB/ieHNs PUCKOM paboTaloT, Kak 3anjaHupoBaHo, 1 nx adeKTMBHOCTL
npu Heo6X0[MMOCTY MOXET 6bITb MPOAEMOHCTPMPOBaHa?

OTBeTbl HA 3TU BONPOCHI MOXHO NOAY4YNTb TO/ILKO MPU HATMUYNW YCTAHOBIEHHbIX B OpraHnsauumn foKyMeHTa-
L1n 1 NpoL,Eeccos.

YpoBeHb 3(hheKTUBHOCTN KOHKPETHOro MeToAa ynpaBaeHuns nan KOMbuHaLuy B3anmMocBa3aHHbIX MeTOL,08B
MOXEeT 6bIThb BbIPaXeH B BUAE Ka4eCTBEHHO, CMeLlaHHOW| WK1 KONMYeCTBEHHOM OLeHKN. B 60/1bUINHCTBE ClyYaeB
BbICOKYI0 TOYHOCTb TaKol OLeHKN 06ecneynTb o4eHb TpyAHO. OfHaKo LesnecoobpasHo NpUMeHeHNe Mep noBblLe-
HWA YPOBHS 3 PEKTUBHOCTM MeToha ynpas/ieHNsh PUCKOM, H2 OCHOBE KOTOPbIX MOXHO cAenaTb BbIBOA O TOM.
Kakue feincTena Heo6xoaMMbl U Hanbonee NpefnoYTUTENbHbI 415 YYULIEeHUs ynpaBieHns puckom nnm obecne-
YeHUs pas/IMyHbIX BUA0B 06paboTku pucka.

5.3.3 AHanu3 nocneacTBunii

Mpu aHanuse nocnefcTBMil onNpeaensaoT XxapakTep v TN BO3AeiCTBMSA, KOTOpOe MOXeT MPOoU3oiTK Npu
BO3HUKHOBEHUWN KOHKPETHOTO COBbLITUSA, CUTyaLUN UK 06CTOATENLCTB. CO6LITUE MOXET OKa3aTb HECKOJIbKO BO3-
AelicTBUIA pa3nnyHoli 3HaYMMOCTU, NOBNATL HA JOCTVXXEHNE HECKO/IbKMX Lieeii n 3aTPOHYTb MHTepeckl npuyac-
THbIX CTOPOH OpraHn3auunu. BoBneyeHHble NpuyacTHbie CTOPOHbI U TUMbl NOCNEACTBUN, KOTOPblE HEO6XO04UMO MpPo-
aHanu3upoBsarb. onpeAesiaT Npu ycTaHOBIEHUN 06/1aCTU NPUMEHEHUSA MEHe)KMeHTa pucka.

AHanu3 nocnefCcTBMin MOXeT M3MEHATLCS OT MPOCTOro ONMcaHns pe3ynbTaToB 40 AeTann3npoBaHHOro KoIu-
4eCTBEHHOr0 MOZENINPOBAHUA CUTYaL MK, NPOLLECCOB U aHann3a ysa3sBuMOCTEN.

Bo3geiicTBna MOryT MMeTb He60/bLIME NOCNEACTBUSA, HO BbICOKYIO BEPOATHOCTb NOSAB/IEHNS UIN 3HAUYNMbIE
nocnefcTBMUA N HU3KYI0 BEPOSITHOCTb NOABEHUS, a TakxXe 10601 MPOMEXyTOUHbIA BapuaHT. B HEeKOTopbIX Cnyya-
AX YMECTHO COCPelOTOYNTHLCA HA ONACHbIX COObLITUAX C OUYEHb ONACHLIMU NOCNEACTBUAMU, NOCKOSIbKY UMEHHO
3TN CO6bLITUSA BbI3bIBAIOT HaNbONbWEe 6€CNOKOCTBO. B Apyrnx cnyyasx BaXHO NpoaHannsmposaTh OTAENbHO
nocnefcTBMUA C BbICOKOW 1 HU3KOW 3HAYMMOCTbIO /19 OpraHusauun. Hanpumep, 4acTo NOBTOPSAIOLMECS, HE3HAYN-
Te/lbHble N0 BO34eiCTBUIO COBLITUA MOTYT UMETb 60/IbLLINE COBOKYMHbIE U/IN JO/ITOCPOYHbIE NOC/eCTBUA. Kpome
TOro, AeiicTBnA No 06paboTke ITUX CMTyaLnii pucka 3a4acTyto pas/inyHbl, NO3TOMY KX MOJIE3HO NpoaHanu3npo-
BaTb OTAE/bHO.

AHanus nocneacTsMit MOXeT BK/lOYaTbL B ce6A crefytoliee:

- yyeT CyLWecTBYIOLWMNX METOA0B yNpaBAeHNsi PUCKOM, HaMpPaB/€HHbIX Ha CHWXXEHWe NoCNeACcTBUI 1 BCex
CONyTCTBYOLW WX (PaKTOPOB, BANAOLLINX HA NOCNEACTBUS;

- Uccnef0BaHne B3aMMOCBSA3M MNOC/EACTBUIA ONACHOIO COOLITUA N YCTAHOB/IEHHbIX Lenei;

- pasfefibHoe n3yyeHue oTAaseHHbIX MOCAEACTBMIA COGLITUS U MPONCXOAALLNX B HACTOSALLMIA MOMEHT Bpe-
MEHW. eC/I OHN BK/1HOYEHbI B 06/1aCTb NPUMEHEHNS OLLeHKN PUCKA;

- paccMoTpeHune BTOPUYHbIX MOCNEACTBUIA, TaKUX Kak NoC/neACTBUSA, BO3AeACTBYlOLWMEe HA B3aUMOCBS3aH-
Hble CUCTEMBI, BUAbI feATe/IbHOCTN, 060pyA0BaHNe NN OpraHn3aunio.

5.3.4 AHanun3 n oueHkKka BEpoOATHOCTU

[nAa oueHKN BEPOATHOCTU 06bLIYHO NPUMEHSAIOT Cneaytoue Tpu 06LWmnX noaxoaa, KOTopble MOTyT BbITh UC-
No/Ib30BaHbl Kak CaMOCTOATE/IbHO, Tak 1 COBMECTHO:

a) Micnonb3oBaHne COOTBETCTBYIOLLMX XPOHONOTUYECKUX faHHbIX AN UAeHTUdUKaLUM cobbiTUA AN cuTya-
LUun. NpousoLWeAWmnx B NPOLIOM U JONYCKAKWNX BO3MOXHOCTbL 3KCTPaNoNALny BEPOATHOCTA UX NOABNEHNUSA B
6yayuiem. icnonb3yemble faHHble AO/MKHbI OTHOCUMTBLCS K paccmaTpmMBaeMblM cucteMam, o60opyoBaHutio, opra-
HU3aUUAaM UK BUAaM AesiTeNIbHOCTU, a TakKe K TpeboBaHUsAM AeaTeNbHOCTH opraHm3auumn. Ecnv B cooTBeTcTBUM
C UMEKLWMMUCA faHHbIMN YacToTa NOABJ/IEHUA COOLITUA OYEHb HU3Ka, TO BCE OLLeHKN BEPOATHOCTM BYAYT UMeTb
BbICOKYI0 HeonpejeeHHOCTb. OTO XapakTepHO AN1A CUTyaLmnil, BEPOATHOCTb NOABAEHUSA KOTOPbIX 6/1M3Ka K Hy 10,
Korga nosiBfieHne cobbiTus, CMTyaLumn nnm o6CToATeNbCTB B 6yAyLLEM OYEHb Ma/IOBEPOATHO.

b)cnonb3oBaHune 41 OLLEHKN BEPOATHOCTY METOA0B NPOrHO3MPOBAHUA, TaKMX Kak aHa/im3 jepesa omn60okK
naHanus gepesa cobbiTuii (CM. npunoxeHune B). Ecnun xpoHonoruyeckue gaHHble HeAOCTYMNHbI UM HEJO0CTOBEP-
Hbl, TO /11 OLLleHKV BEPOSAITHOCTN HEOBXOAMMO NMPOBECTU aHaIN3 CUCTEMBI, AeATEeNbHOCTH, 060PYyL0BaHUSA UK
opraHusaLmmn 1 CoOoTBETCTBYIOLLMX OTKA30B UM paboTOCNOCO6HbIX COCTOSHUIA. [l151 OLLEHKN BEPOSATHOCTM [/1aBHO-
ro cobbITUA YNC/IOBbIE AaHHble A1 060pyA0BaHNSA, NepcoHana, opraHnsauumn n cucTem, nosly4yeHHble Ha OCHOBe
aKcnayaTaumm v n3 ony6IMKOBaHHbIX UICTOYHUKOB laHHbIX, C/lefyeT UCMO0/1b30BaTbh COBMECTHO. [Mpu npuMeHeHnmn
MeTOA0B NPOrHO3MPOBaHNS BaXHO obecneynTb MOJIHOTY aHann3a o6 eil NPUYNHBI BO3MOXHOCTMN NOABIEHUS
0TKa30B, BK/IOYALLNX OTKa3bl Pa3/INYHbIX YacTell AN KOMNOHEHTOB CUCTEMbI, Bbl3BaHHbIe OAHOW NPUYNHOIA.
[ns oueHKn BepOATHOCTU OTKa30B 060pPYA0BAHNA U CUCTEM, & TaKXKe UX 3/IEMEHTOB, BbI3BaHHbLIX NpoLeccamu
N3HOCA, NPYMEHSAIT MeTOAbl MOAENNPOBaHNSA, MO3BOAIOLWNE YHECTb BAUSTHUE HEONPefeNeHHOCTH.

c) icnonb3oBaHne 3KCNEePTHbIX OLLEHOK B CUCTEMAaTU3NPOBAHHOM M CTPYKTYPUPOBAHHOM MpoLLecce OLEHKN
BEPOATHOCTU. [NA NONyYEHUA IKCNEPTHLbIX OLEHOK clieAyeT UCMNO/b30BaTh BCIO JOCTYMHYI MHDOPMAaLKIO.

7
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BK/1I0OYASA XPOHO/IOTNYECKNE laHHble, CBefleHNsA 06 0COBEHHOCTAX CUCTEMBI, CeundmnKe opraHnsanmm, aKkcnepu-
MeHTasibHble flaHHble N T. 4. CylwecTBYOT hOpMasin3oBaHHble METOAbl MOJSTyYEHUS IKCMEPTHbIX OLEHOK, KOTOpPbIe
nomMoratT hopMyMpoBaTbh COOTBETCTBYIOLLME BONPOCHI. [lOCTYNHbIE MeTOAbl BKtOYaOT B ce6a MmeToabl [lenbdu,
nonapHoro cpaBHEHUS, PaHX1POBaHUA N0 KATErOPUSAM OLLEHKM 1 a6COMIOTHbLIX OLLEeHOK.

5.3.5 MNpepBapuTenbHblii aHann3

Heo6x04MMO0 NPOBECTM aHaM3 ONaCHbIX COBLITUIA, YTOOLI nAEHTUdMLMpoBaTL Hanbosnee CylWw eCTBEHHbIE
BU/bl OMACHOCTU, UCK/IIOUYNTb MEHEe CYLLeCTBEHHbIE NN HEe3HAUYUTE bHbIE BUAbl ONAcHOCTU U3 AabHeliwero
aHann3a. OCHOBHOI Lienblo NpeABapuTeIbHOro aHan3a siB/IfeTcsa CocpejoToUeHNe PeCcypCcoB Ha CamMblX BaXHbIX
BMAAaX ONACHbIX COObITUI 1 pucka. BaxHO He MPONyCTUTb COOLITUS C BbICOKOI 4aCTOTOM NOSABAEHNA U CYLLLeCTBEH-
HbIM COBOKYMHbIM PUCKOM.

AHanun3 fo/mkeH 6biTb OCHOBAH Ha KPUTEPUSAX, YCTAHOB/IEHHbIX B06/1AaCTU NPUMEHEHNUA MEeHe)KMeHTa puc-
Ka. Ha aTane npegBapuTenbHOro aHasnnM3a NpYHUMAaloT CeayloLine peLeHus:

-npoBoAUTL 06paboTKy pucka 6e3 ganbHelillell OLeHKH;

- UCK/I0UYUTb U3 06paboTKN He3HaunTe IbHbIe BUAbl pucka, 06paboTka KOTOPbLIX HeonpasaHHa u Heleneco-
obpasHa;

- NPOAOIXNUTL 60/ee feTasbHY0 OLEeHKY pucka.

McxofHble NPeAnooXeHUs 1 NoyYeHHble pe3ysibTaTbl JO/KHbI ObITb 3aperncTprpoBaHsl.

5.3.6 HeonpeneneHHOCTbL N YYyBCTBUTE/IbHOCTb

YacTo aHanu3sy pucka npucylya sHauuTenbHaa HeonpeaenieHHoCcTb. [MoHMMaHe HeonpeaeneHHOCT Heo6-
X0AMMO A5 3 PEKTUBHOWN UHTeprpeTaunn pesynbTaTtoB aHasin3a pucka n COoTBETCTBYHOLWEero o6meHa nuHopma-
Luei. AHanu3 HeonpeeneHHOCTN, COOTBETCTBYIOLW M AaHHbIM MeTogaM U MOAENAM, NCMOb3yeMbIM 418 N EH-
TuhrkKaLumn n aHannsa pucka, urpaeT BaxHyo posib. AHanN3 HeonpeaeneHHoCTM BKIloYaeT onpegenexune norpetu-
HOCTell pe3ynbTarToB, BbI3BaHHbIX M3MEHEHUSAMU NapaMeTpoB 1 npeanosioxeHnit. C aHann3om HeonpeeneHHocTu
TECHO CBA3aH aHasn3 YyBCTBUTE/IbHOCTU.

AHanus 4yBCTBMTE/NIbHOCTM BK/OYaeT B cebsi onpegeneHne aMmnanTy bl U3MeHeHuli pucka B 3aBMCMMOCTH
OT U3MEHEHWI 0T e bHbIX UHANBUAYANIbHBIX BXOLHbIX NapameTpoB. Takoil aHann3 NpUMeHAT ANA ngeHTudmnka-
LW faHHbIX. 415 KOTOPbIX HE06X04MMa BbICOKAs TOYHOCTb, U laHHbIX, K TOYHOCTU KOTOPbLIX PUCK MEHEee YyBCTBU-
TeneH.

MonHoTa 1 TOYHOCTb aHaNn3a prucka A0/MKHbI 6bITb 06ecneyeHbl HACTOIbKO, HACKO/IbKO BO3MOXHO. VICTOu-
HVKN HeonpeAeIeHHOCTMN JO/DKHbI 6bITh NAEHTUMDNLMPOBaHbI 418 BCEX UCCeAyeMblX NOKa3aTesneii, N03ToMy cie-
AyeT NCMosb30BaTh BCIO N3BECTHYO MHOPMaL MO O HeonpeAeNeHHOCTN NMPUMEHAEMbIX MoAeNneil, MeTo40B U1
[aHHbIX. Pe3ynbTartbl aHann3a napaMeTpoB YyBCTBUTENbHOCTM AO/DKHbI OblTb YCTAHOB/EHSI.

5.4 CpaBHWUTe/IbHAA OLEeHKa puckKa

CpaBHUTe/IbHasA OLeHKa pucka BktoyaeT B cebs ConocTaB/ieHe YPOBHA pucka C KpUTepUsMM pucka, ycta-
HOBJIEHHBLIMM NPU ONpejeneHnn o61acTv NPUMEHEHNA MeHe)KMEHTa pucka, 415 onpeAeneHus Tuna pucka u ero
3HAYMMOCTH.

CpaBHUTeNbHas OLeHKa pucka ncnosb3yeT MHopMaLnio 0 pucke, NoyYeHHyto Npu aHanmse pucka. Pe-
3ynbTaTbl CPABHUTE/IbHOM OLEHKM prcKa UCMOMb3YIOT A4/18 NPUHATUA peLleHnii 0 6yaywnx AeicTeuax. dTnyeckue,
lopuanyeckue, GuHaHCOBbIE N Apyr1ne BONPOCHI, a Takxe BOCNPUATHNE prcka opraHu3auneii MoryT noBamsATb Ha
NPUHATUE peLleHns.

MpuHMMaeMble pelleHna MOryT KacaTbCs Takux BONPOCOB Kak:

- He06X04MMOCTb 06PabOTKN puUckKa;

- npmopuTeTbl 06paboTkM pucka,

- HE06X04MMOCTb BbINOSTHEHUS AENCTBUIA;

- BbI6Op cnocoba 06paboTkM pucka.

XapakTep npUHUMaeMbIX PeLIeHWNA N NCNOMb3yeMble KpUTEPUU NPU NPUHATUN PeLLeHnli paHee yCTaHOB/IEHbI
npu onpegenexHnn 061acTu NpUMeHeHns, OAHaKo Ha aHHOM 3Tarne OHU JO/DKHbI 6bITb MOBTOPHO M 60N1ee NoApo6-
HO pacCMOTPEHbI C TOUYKM 3PEHUNSA YXKe NOMYyUYEHHbIX AaHHbIX 06 NAEHTUMULNPOBAHHbBIX ONACHOCTAX U pUCKe.

Hanbonee npocTas CTpykTypa /15 onpefesieHns KpUTepmes pucka — 370 yCTaHOBJIEHWE OJHOTO YPOBHS,
pasgensatouLero onacHocT U puck, Tpebytowme 06paboTkn, OT TeX, KOTOPble NOA0GHbIX AEeACTBUIA He TpebyioT.
MpumeHeHWe Takoll CTPYKTYpbl NPUBOAUT K MPOCTbIM U MOHATHLIM pe3yfnbTartam, OfHaKo He oTpaxaeT Heonpeje-
NIEHHOCTb. NPUCYLLYI0 OLleHKe pucKa 1 yCTaHOB/IEHHOMY MOTPaHUYHOMY YPOBHIO pUcKa.

PeleHve o Heo6x04MMOCTM 1 cnocobax 06paboTKM pucka 3aBUCUT OT 3aTpaTt U NPenMyLLeCTB MPUHATUS
pvcka 1 ynyyweHus ynpaBaeHus pUckom.

8
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B cooTBeTCcTBMM C 06 MM NOAXOAOM CeAyeT pasfennTb PUCK HA TPU TPYNMbI.

a) Bbiclias rpynna, B KOTOPOW ypOBEHb pucKa ABMSAETCA HEAOMYCTUMbIM, 6€30THOCUTE/IbHO NPENMYLLECTB
NPUHATUS pUCKa MA0X0A40B, NOTyYaeMblX OT AesaTeIbHOCTU opraHu3auunn, o6paboTka pucka sBnseTca Heobxoan-
MOl He3aBUCMMO OT 3aTparT.

b) CpegaHsas rpynna («cepasi» 06n1acTb), 19 KOTOPOIi 3aTpaThl M NpenMyLLecTBa NPUHATUA pucka cnegyet
YyYnUTbIBaTb, & BO3MOXHOCTM COOTHOCUTL C NOCNEACTBUAMMU.

¢) Huswas rpynna, B KOTOPOW YpOBEHb PUCKA HE3HAUYMTEeH NN HACTO/bKO Mas. YUTO He06X04MMOCTb B
06paboTKe pucka oTcyTCTBYeT.

[lna oTHeceHus pucka K HU3LWel rpynne, ucnonb3yemoii B coepe 6e3onacHocTu (B cucteme Kputepues
ALARP"*— «HW3KUiA, HACKO/IbKO peasibHO BO3MOXHO»), MPUMEHSIOT CieyoLWwmnili NoAXoa4,.

[ns oTHeceHns pucka K Huswei rpynne («HU3KWA, HACKONbKO peasibHO BO3MOXHO» B CUCTEME KpUTEpPUEB
ALARPO), ucnonb3yemoii B cchepe 6e30nNacHOCTU, NPUMEHSIOT ceayowmnii Noaxo4: A1 HU3KOTO pUcka B cpep-
Heli rpynne ycTaHaBAMBAIOT CKOMb3ALLYIO LWKay, B KOTOPOW 3aTpaTthl 1 npeumyLiecTsa MoryT 6biTb Henocpes-
CTBEHHO cOMocTaB/eHbl, & BO3MOXHbI Bpes, 0T COObITUI C BbICOKUM PUCKOM CefyeT CHUXaTb 40 TeX nop. noka
CTOMMOCTb fla/IbHENLLEro CHUXEHNA prcKa He NPEBbLICUT NONYYEHHbIE NPEUMYyLLecTBa.

5.5 lokymeHTaumna

Mpouecc oueHKn pucka fo/MKeH 6biTb 3aperncTpMpoBaH BMecTe € pe3dynbTaraMu OLeHKU. PUck fomxeH
6bITb BbIpaX€eH B MOHATHbLIX M TOUYHbIX TEPMUHAX U eAUHMLAX.

Heobxoanmas cTeneHb OTYETHOCTY 3aBUCUT OT Lenell n obnactn onpegeneHns oueHkn. 3a UCKNYeHnem
0YeHb NPOCTbIX C/ly4yaeB AOKYMeHTaLUNs AO/MKHA BKIOYaTh:

- enm n 061actb NPYMeHeHUs;

- onuMcaHne COOTBETCTBYHOLWUX CUCTEMbI, €€ YacTel N PyHKUWNA;

- KpaTKoe onucaHve BHEeLWHUX U BHYTPEHHUX Leneli ncdepbl LeATelbHOCTU OpraHn3alnmm Bo B3aMMOCBA3N C
oLeHMBaeMbIMU CUTyaLmeil, cucTeMoi unn 06¢CToATeIbCTBAMMU:

- NPUMEHSEMbIE KpUTEPUM PUCKa U COOTBETCTBYIOLME BbIBOAbI:

- HeflocTaTku, NPeAnooXeHNs 1 060CHOBAHNSA MPUHATLIX TMNOTES;

- MeTOo/bl OLEeHKH;

- pe3ynbTaTbl nAeHTUUKaLNN pUCKa,;

- flaHHble, NPeAnONOXEHNS, NX UCTOYHUKN U Banngaumnto X UCNoNb30BaHus;

- pe3ynbTaTbl aHann3a pucka u KONMYeCcTBEHHYI0 OLLeHKY pUcka;

- faHHble aHaNn3a YyBCTBUTENILHOCTY U HEONpPeAeNeHHOCTU:

- KpUTUYECKME NPeSnosIOKEHNS N Apyrue pakTopsbl, 419 KOTOPbIX HEOGX0AUM MOHUTOPUHT,

- NPOTOKO/1bl 06CYXAEHUSA pPe3ynbTaToB:

- BbIBO/bI, 3aK/1I0YEHUSI U pEKOMEHaLUK;

- CCbI/IKN.

Ecnu oueHka pucka NnponM3BoAMTCS B pamkax HENpPepbIBHOTO NpoLecca MeHegXMeHTa pucka, To OHa A0/1X-
Ha 6bITb BbINO/IHEHA W 3aperucTpupoBaHa cnoco6om, N03BOISALLMM NCMONb30BaTb €€ pe3ybTaTbl HA BCEX 3Ta-
nax XW3HEHHOrOo LMKaa cucTeMbl, opraHmsauum, obopygoBaHna uam geatensHocTv. OLeHka Ao/MKHa akTyannsn-
poBaTbCSA N0 Mepe NoslyvyeHUss HOBOW UHPOPMAaLUN, N3MEHEHMA 061aCcTU NPUMEHEHUS aHann3a pucka u noTpebHo-
cTeli npouecca MeHe)KMeHTa.

5.6 MOHUTOPUHTI 1 NOBTOPHAA OLEHKa pucka

Mpouecc oLeHKy prcka BbliABUTaeT Ha NMepBblii NAaH 06/1acTb NPUMEHEHUS OLLEHKN pPUCKa, a TaKXe apyrue
thakTopbl, KOTOPbIE MOTYT NOABEPTHYTLCA U3MEHEHUSAM B TEYEHNE NPOAOIKNTENBHOTO BpeMeHu. Mpegnonarae-
Mbl€e NMPerMyLLecTBa OLEeHKIN pUCKa Takke MOryT U3MEHUTLCS WU KOppeKTUpoBaTbes. Takne hakTopbl AO/MKHbI
6bITb YETKO UAEHTUULMPOBAHBI A/151 MTPOLLECCOB HEMPEPbLIBHOTO MOHUTOPWHIA N MOBTOPHOI OLEHKM, TakK 4TOGbI
oLleHKa pucka mMorna o6HOBNATLCS N0 MepPe HEO6X0ANMOCTH.

[laHHblE MOHUTOPWHIA OLEHKM prcXa AOJIKHbI BbITb NAEHTUMULMPOBAHbI Y COGPaHbI.

CnepyeT NPOBOANTL MOHUTOPUHT 1 perucTpaymio apgpekTUBHOCT METOA0B yNpaBAeHUs, UCNO/b3YEMbIX
npu aHanuse pucka. lomkHa 6bITb onpejenieHa 0TBETCTBEHHOCTb 32 0CDOPM/IEHUE U MTEPECMOTP COOTBETCTBYHO-
LW MX CBUAETENLCTB U JOKYMEHTALNN.

1) ALARP — As Low As Reasonably Practicable (npvHUMn pasyMHOR fOCTaTOUYHOCTK).
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5.7 TlpUMeHeHue OUEeHKN pucKa Ha Pa3fIMUHbIX CTAAUAX U3HEHHOTO Lyukna

Kaxaomy Buay AesaTenibHOCTH, MPOEKTUPOBaHUS 1 pa3paboTku NPOAYKL MM COOTBETCTBYET CBOM XXU3HEHHbI
LMK/: OT KOHLENuuu n paspaboTki A0 cTaauy NOMHOTo 3aBeplleHuns akcnayaTauum (Mcnosib3oBaHns), Kotopas,
HanpuMmep, MOXeT NpeAycMaTpuBaTh 4EMOHTaX U yTUAn3aumuo 060pya0BaHus.

OueHka pucka MOXeT 6bITb MPUMEHEeHa Ha BCeX CTafNAX XU3HEHHOTOo Lukna. O6bIYHO ee MHOrOKPaTHO
MCMNO/b3YHT C Pa3INYHbIMM YPOBHSAMYU A€TaNN3aLMN Ha KaX A0 CTaaumn XXU3HEHHOTO LMKNa A4Ns NPUHATAA pelle-
HWiA.

[nsi pa3HbIX CTaAWA XU3HEHHOTO LiMK/1a yCTaHOBEHbl pa3/iniHble Tpe60BaHUs Y NPUMEHUMbI pa3finyHble
METO/Abl OLEeHKN pucka. Hanpumep, Ha CTaANN KOHLENLUUN N TEXHUKO-3KOHOMUYECKOTro 060CHOBaHUS, Koraa niaeH-
TUUUUPYIOT BO3MOXHbIE NEPCMNEKTUBLI MPUMEHEHNS NPOAYKL UK, OLLEeHKA prcKa MOXEeT 6bITb MCNOMb30BaHa ANs
NPUHATUSA peLleHns o NPOAOMKEHNIN PpaboT.

B cuTyauuu, Koraa cylecTByeT HECKOIbKO BAPUAHTOB, OL,eHKa PCKa MOXET 6biTb MCNO/Mb30BaHA /151 OLLEHKM
aNbTepHATUBHBLIX CNOCOGOB NPU NPUHATUN pelLeHnsi, o6ecneyrBatoLLEr0 HauyULWKnii 6anaHc NosIoXMTENBHOMO U
oTpULaTeNIbHOIO pUcKa.

Ha cTagun npoekTpoBaHus 1 pa3paboTky OLeHKa pucka Cnoco6CTByeT:

- 06ecneyeHmnto 1o0NycTUMMOro pucka CUCTEMbI;

- yCOBEpLUEHCTBOBAHUIO NPOEKTA;

- UCC/ie,0BaHNI0 3KOHOMUYECKO 3DPEKTUBHOCTH;

- MAEHTU UKL MM COBLITUIA, BO3eNCTBYIOWMX Ha Noceaytouime CTagum XU3HEHHOTO Luka.

OueHKa prcka MoXeT 6bITb UCNOb30BaHa A9 NoNyYeHUs uHopmauum, Heo6xoanmMoii Npu paspaboTke
npoueayp B HOPMasibHbIX U Ype3BblUYaiHbIX YC/TOBUSAX.

6 BbIGOp MEeTOA0B OLEHKM pucka

6.1 O6wme NonoxeHns

B HacToswem nogpasgene npuseieHo onucaHue cnoco6oB Bbl60pa MeTO/0B OL,EHKM pucka. B npnnoxeHun-
AX A 1 BrnpusBeaeHbl OCHOBHblE METObl M NPUEMbI OLLEHKN pucka. B HEKOTOPbIX CNydYasx NCNOJb3YOT HECKO/TbKO
MEeTOoA0B OLEHKN pucka.

6.2 Bblbop meToga

OueHka pucka MOXeT 6bITb BbINOIHEHA C Pa3/IMYHON CTEMEHbIO INY6UHbI U feTannsaunm ¢ UCnonb30BaHNeEM
O/IHOTO UM HECKOJIbKNX METO/0B PA3HOT0 YPOBHSA C/IOXHOCTW. ®OpMa OLLeHKN 1 ee BbIXOAHbIE AaHHbIe [O/KHbI
6bITb COBMECTUMbI C KpUTEPUAMYU pPUCKA, YCTAHOBIEHHBIMY NPY OnpefenieHnn o6nacTu npumeHeHus. B npunoxe-
HUM A nokasaHbl KOHLeNTyasibHble COOTHOLWEHUA MeXAy pa3IMuyHbIMU KaTeropmsamMm MeTof0B OLEHKN pucka n
CylecTBEHHbIMU (hakTopamu pucka B KOHKPETHOM cutyauuu v npueefeHbl NpuMepbl BbiGopa MeToAa OLEeHKN
pvcKa AN KOHKPEeTHOI cutyaunu.

Mpu BbIGOpe MeTofa OLeHKN prcka HE06XO0AMMO YUNUTbIBaTb, HTO METO/ JO/DKEH;

- COOTBETCTBOBATbL paccMaTpuMBaeMoii CUTyaLun 1 opraHnsaunm:

- NpeAocTaBATb pe3ynbTaTbl B POpPMe, CNOCO6CTBYOL el NOBbLILIEHUIO 0CBEJOM/IEHHOCTMN O BUE prCKa U1
cnocobax ero o6paboTku;

- obecneynBaTb NPOCNEXNBAEMOCTb, BOCMPON3BOAUMOCTb 1 BEpUdMKaLmnio npoLiecca u pesynbTaTos.

[lofxHO 6bITb NPMBEAEHO 060CHOBaHME BbIGOPa METOA0B OL,EHKM PUCKA CYKa3aHneM UX NprueMsieMocTu n
npurogHoctTn. Heo6xoAnmMo obecneynTb COOTBETCTBME UCNOb3YEMbIX METOA0B U BbIXOAHbIX AaHHbIX 4151 06be-
[AVHEHNA pe3ynbTaToB pas3/INyHbIX UCCNeA0BaHNA.

Mocne NpMHATWA peLleHnsa 0 BbINOSIHEHUN OLLEHKM pUCKa 1 onpeaesieHnst 061actv ee NnpuMeHeHus cnegyet
BblGpaTb METO/bI OLEHKN prCKa Ha OCHOBE:

- uenu nccneposaHmns. Lienun oueHkn pucka HenocpeACTBEHHO CBA3aHbl C UCMO/b3yeMbIMU MeTogamu. Ha-
npumep. ec/n NPOBOANTCA CPaBHUTE/TbHOE NCC/Ief0BaHNe pasHblX BApMaHTOB, TO MOTYT ObITb MPUMEHEHbI MeHee
fleTann3mpoBaHHble MOJenn onucaHna nocneacTBuii AN aHanorMyHbIX YacTell cucTemsl:

- OTBETCTBEHHOCTU MPUHMMAaEMbIX PELIEeHN. B HEKOTOPBIX Clly4Yasx HE06X04MM BbICOKUIA YPOBEHb AeTanu-
3auumn. 4To6bl MPUHATL pelleHne, B APYrnX — J0CTAaTOYHO 60/1ee 06Lero NoOHMMaHus;

-Tuna u juanasoHa aHann3MpyemMoro pucka:

- BO3MOXHbIX MOCNeACTBUI OMacHoro cobbITUA. PelleHne 0THOCUTETbHO FNyOUHbI OLeHKN prcka A0/HKHO
oTpaxaTb HayasbHOe BOCNpMATME NOCeACTBUI (KOTOPOe, CKOpee BCEro, M3MeHNTCS NMoc/e 3aBeplueHns npegsa-
pPUTENbHOI OLLEHKN pUCKa):

o
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- cTeneHn Heo6Xo0AUMbIX 3KCNEPTU3, YENIOBEYECKUX U fPYTUX pecypcoB. MpoCToi NpaBuUIbHO NPUMEHEH-
HbIl METOA, MOXeT 06ecneynTb Nyylne pesynbTaTbl, €C/IN OH COOTBETCTBYET 06/1aCTU NPUMEHEHUS OLLEHKN, YeM
CNoXHas npouegypa, BbiNo/IHEHHAsA € owm6Kamu. O6bIYHO YCUINA MO OLeHKe pucKa A0/KHbI COOTBETCTBOBATH
YPOBHIO aHaIN3MpyeMoro pucka:

-AOCTYMHOCTU MHpOpMAaLNUW U AaHHbIX. 1A HEKOTOPbIX METOL0B HeE06X0AMMO 60nblue nHopmaLumn u
OaHHbIX, YeM ANS APYTUX:

-noTpebHoCTM B Mogucukaumn/o6HOBAEHNN OLLEHKN pUcKa. Bo3MOXHO, B 6yayLieM oueHKka A0/HKHA O6biTb
n3MeHeHa/o6HOBeHa. U 415 3TOTO MOTYT 6bITh MPUMEHEHbI pPa3iiHble MEeTObI:

- 06513aTe IbHbIX M OTOBOPHbIX TPEBOBAHMIA.

Ha BbI6Op MeToAa OLEHKN pucKa BMSAIOT pasinyHble hakTopbl, Takme Kak 4OCTYNHOCTb PECYpCcoB, XapakTep
N cTeneHb HeonpeAeNeHHOCTN faHHbIX U MHhopMaLun, CA0XKHOCTbL MeToga (cM. Tabnmuy A.2).

6.3/J0CTYyNnHOCTb pecypcoB

Ha BbIGOp METOAa OLEHKN prcKa BANUAIOT cieaytoLine ghakTopbl 4OCTYNHOCT PECYPCOB:
- MpaKTMUYecKnii OnbIT, HaBbLIKW Y BO3MOXHOCTU TPYNMbl OLLEHKN pUCKa,;

- OrpaHVMyeHusi Mo BpPEMEHMW U PYTre pecypcbl opraHusauuu;

- BOCTYMHbIN 6I0AXET, €CIN HEOGXOAUMbI BHELHUE PECYPChI.

6.4 XapakTtep U cTeneHb HeonpeaeneHHOCTU nHopmMayum

XapakTep n cTeneHb HeonpeAeneHHOCTM MHDOPMaL MK BKIOYatoT B ce65 NOHMMaHue kavyecTBa, konnyectsa
M NOMHOTbLI MHGhopMaLMK 0 paccmaTpuBaemMoMm pucke. NMoHWMaHWe BkIloYaeT B Ce65 0CO3HaHNe J0CTaTOYHOCTU
NoJTlyYeHHOV MHopMaLun 0 pUCKe, ero UCTOYHMKAX U MPUYNHAX, ero NocNefCTBUAX AN1A JOCTUKEHNSA YCTAHOB-
NEeHHbIX Leneil. HeonpegeneHHOCTb MOXeT ObITb CBA3aHa C HeonpeAe/IeHHOCTbIO AaHHbIX M HeA0CTaTKOM 40CTO-
BepPHbIX laHHbIX. Hanpumep, 415 CHUXEHUSA HeonpeaeleHHOCTN MOTYT 6biTb U3MEeHEeHbl MeToAbl c6opa AaHHbIX
U Cnoco6bl NPUMEHEHNSA 3TUX METOA0B B OpraHn3auum. MprynHoi HeonpegeneHHOCTN MOXET 6biTb HENprUMeHe-
HMe Ha mecTax aPeKTUBHbLIX MeTOA0B c6opa AaHHbIX 06 MAEHTUDNLMPOBAHHOM puUCKe.

HeonpefeneHHOCTb MOXET 6biTb HEOTbEM/IEMbIM CBOVCTBOM BHELLHWX 1 BHYTPEHHUX Lienieid nobnactu npu-
MEHeHNs MeHeJ)KMEeHTa pucka B opraHmsauun. JocTynHble gaHHble He Bcerga obecneynBaroT 4OCTOBEPHYHO OC-
HOBY A1 NPOrHO3MpPOBaHuA. [Ana yHUKanbHbIX BUAOB pUCKa MOFYyT OTCYyTCTBOBaTb XPOHO/IOTMYECKME AaHHble, a
npuyacTHble CTOPOHbI MOTYT NO-pa3HOMY MHTEpPNpPeTNpoBaTh OCTYMNHbIE faHHble 0 pucke. /lnua, BbINOHAOLWME
OL|eHKy p1CKa, AO/HKHbI MOHMMATbL TV 1 XapakTep HeonpeAeIeHHOCTN U OLeHNTb ee 3HayeHne 415 J0CTOBEPHOC-
T OLeHKM pucka. HeobxoAnMo nogaepxmBaTh NOCTOSHHbIA 06MeH nHopmaL el 0 pucke c iMuamu, NpUHUMalto-
LWMMU peLleHne.

6.5 CNnoXHOCTb

3ajaya oLeHKM pucka MoXeT 6bITb CTOXKHOW, HaNprMep, oLleHKa prucka As CNI0XHOM cMCTeMbl He CBOAMUTCA
K OLeHKe puUcka ee KOMMOHEHTOB 6e3 yuyeTa UX B3anMoeiicTeus. B HekoTopbix ciyyasx o6paboTka e AUHNYHOTO
prcka MoXeT nMeTb 60/blIOe 3HaYeHNe 13-3a BO3AEeCTBUS pUCKa Ha APYryto AesATeNbHOCTb. Heo6xo4MMOo NoHU-
MaTb CBA3b NOCNeA0BaTe IbHbIX eICTBUIA 1 pucka, YTo6bl NpefoTBpPaTMTb CUTYaLuio, NPy KOTOPOi AeiicTBUA No
ynpaBsfieHN0 OJHNM PUCKOM NPMBOAAT K KaTacTpodhmyueckoii cutyaunm B 4pyroit o6nactu. NMoHMMaHne CMoXHOCTH
eiMHNYHOTO pncka nnn Habopa pMCKoB OpraHn3aLuny kpaiHe BaxHO nNpu Bbibope meToa(0B) OLLEHKU pucka.

6.6 Tunbl MeTOA0B OLLEHKN pucKa

MeTo/Abl OLeHKI pucka MoryT 6bITb knaccuguunpoBaHbl pas3iniyHbIMU cnocobamu, 4To obecrneynBaeT NOHU-
MaHue X NpenMyLecTB 1 HefoCcTaTKoB. B Tabnuuax npunoxeHns A 4ns UNNCTpauuy nokasaHa CBsA3b HEKOTO-
pbIX METOZ0B C NX KaTeropuei.

B npunoxeHun B gaHo onncaHme KaxAoro MeTofa oLeHKM pucka no OTHOLWEHMWIO K NOJTyYEeHHO oL eHke 1
pekoMeHAaL U No ero NPUMeHEHNI0 B KOHKPETHbIX CUTYaunsXx.
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MpunoxeHue A
(cnpaBoyHoe)

KpaTkoe onucaHue MeTOA0B OUEHKU pucka

A.1 Bugbl metoa0B

Knaccudpmkauus MeTofloB CBAi3aHa € aTanamy npouecca OLEeHKN pucka:

- UAEHTUMKALNA pUCKa,;

- aHa/M3 pucka — aHann3 nocnescTBuii:

- aHann3 pucka — KayeCcTBEHHas, CMellaHHaa WAn KOMMYecTBeHHast OLeHKa BEepPOSATHOCTHbLIX XapaKTepucTuk
puvcka,;

- aHa/IM3 prcKa — oLeHKa 3tP(PEKTUBHOCTM CYLLLECTBYIOLLMX CPEACTB YrNpaB/ieHUs:

- aHasin3 pucKa — KoMMYecTBEeHHasn OueHKa YPOBHA pucKa:

- CpaBHUTE/IbHAA OLeHKa pucka.

[na kaxporo atana npouecca OueHKM pucka NpUMeHMMOCTb MeToja OLEHKM pucKa Omnpeaenserca no wkane:
CTPOro NPUMMEHVM, NPYMEHUM U He MpUMeHUM (cMm. Tabnuuy A.1).

A.2 dakTOpbl, BAMALLNE HA BLIGOP METOAA OLEHKMN prcka

dakTopamu, BAVSIOLMMN Ha BbIGOp MeToda OLEHKWN puUcka, ABMSAIOTCA:

- C/IOXHOCTb MPO6/IeEMbl U METOA0B, HEOOXOAUMBIX /11 aHa/IM3a PUCKa;

- XapakTep 1 CTeneHb HeomnpeAeneHHOCTU OLLeHKM pucka, OCHOBAHHOWM Ha AOCTYMHOW MHoOpMaLuu U CooTBET-
CTBUN LeNAM.

- Heob6X0AVMble pecypcbl: BpEMEHHbIE, NHOPMALMOHHbIE 1 Ap.:

- BO3MOXHOCTb MOMyYEHUSA KOJIMYECTBEHHbIX OLL@HOK BbIXOHbIX AaHHbIX.

MpuMepbl METOA0B OLLeHKM pucka npuBefeHbl B Tabnuue A.2. rae Ana Kakoro MeTofa ykasaH ypoBeHb COOTBET-
CTBMSI 3TUM MPU3HaKaM MO LKasie: BbICOKUIA, CPEAHUIA UMW HUSKWIA.

Tab6nuuya Al — XapakrepucTuka NPUMEHUMOCTU METOAOB OLLEHKM pucka

IMPOLECC OLEHN) purcka

Howmep
AHanm3 pucka
HavMeHoBaHVe MeToza acHTdu- M %’ﬁf:;"ﬂ npuo-
KaLpa Mocreg-  BEPOTHOCM  ypopens,  ouetka o/
pucka cTBYE MbE XapakTe- pucka prcka
PUCTUKN

Mo3roBoii WTypm SA*> na2> NA NA NA B 01

CTpYKTYypMpOBaHHbIE WM YaCTUYHO SA NA NA NA NA B 02
CTPYKTYPUPOBaHHbIE NHTEPBbLIO

MeTopg denbchmn SA NA NA NA NA BO3

KOHTpO/ibHbIE NUCTBI SA NA NA NA NA B 04

MpepgapuTenbHblii aHanM3 onacHoc- SA NA NA NA NA B 05
Teli (PUA)

ViccneposaHne onacHocTn 1 paboToc- SA SA AZ A A B 06
noco6Hoctn (HAZOP)

AHasI13 0NacHOCTU U KPUTUYECKMX KOH- SA SA NA NA SA B 07
TposnbHbIX Touek (HACCP)

OueHKa TOKCUKOJIOTMYECKOTo pucKa SA SA SA SA SA B 08

CTpYKTYpVpOBaHHbIi aHaIM3 cLeHapu- SA SA SA SA SA B 09
€eB MeTof0M «4T0. ecnm?» (SWIFT)

AHanus cueHapves SA SA A A A B 10

12



OkKoHYaHune Tabnuuybl A. 1

HavveHoBaHve meToga Woemtndom-
HauyA
pucka
AHanuns Bo3geicTens Ha busHec (BIA) A
AHanus nepsonpuunHbl (RCA) NA
AHanu3 BMAOB W NOCNeACTBUA OTKa- SA
308 (FMEA)
AHanns gepeBa HeucnpaBHOCTEN A
(MA)
AHanus gepesa cobbiTuii (ETA) A
AHanIM3 NpUYnH 1 NOCNEeACTBUI A
MPUYNHHO-CNEeACTBEHHbIN aHan3 SA
AHanus yposHeii 3awmTsbl (LOPA) A
AHanu3 fepeBa peLleHuit NA
AHaNIM3 BAAHUSA YeNoBeYecKoro ak- SA
Topa (HRA)
AHann3 «ranctyk-6abouka» NA
TexHnyeckoe 06CNyxvBaHe, Hanpas- SA

NleHHoe Ha obecneyeHne HageXHoCTU

AHanm3s ckpbITbIX gedekToB (SA) A

MapkoBckuii aHanm3 A

MogenupoBaHne mMetogom MoHTe- NA
Kapno

BaviecoBckunii aHanu3 n cetu baiieca NA

Kpueble FN A

MHaekebl pucka A

MaTpvua nocnefcTeuii U BEPOSTHO- SA
cTei

AHanuz achcpekTmBHocTH 3aTpaT (CBA) A

MynbTUKpUTEPUANbHBIA aHanu3 pe- A

weHuii (MCDA)

11 SA — cTporo npUMeHnMm.
21 NA — He npuMeHuMm.
3LA — npumMeHum.

Mocnep-
cTBMe

SA

SA

g £ 2 %2 g2 82

b

NA

NA

SA

FOCTP MCO/M3K 31010— 2011

[poLEecC OLEHKM pucka

AHamm3 pucka

BeposTHoCT-
Hble xapakTe-
pUCTUKU

A
SA

SA

SA

SA

NA

SA

SA

SA

SA

NA
NA

NA

NA
SA
SA

SA

YpoBeHb
pucka

A

SA

> £ » >

£

SA

SA

2

SA

CpasHu-

OLieHKa
prcka

A

SA

NA

NA

NA

SA

NA

NA

SA
SA

SA

Howvep
npuno-
KeHus

B 11
B 12

B 13

B 14

B 15

B 17
B 18
B 19

B 20

B21

B 22

B 23
B 24

B 25

B 26
B 27
B 28

B 29

B 30

B 31

13
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MpunoxeHue B
(cnpaBo4Hoe)

MeToabl OUueHKU pucka

B.1 MosroBoli uTypm

B.1.1 KpaTkuii 0630p

MeToA MO3roBOro LUTypMa npeacTtasnisieT coboit 06CyxaeHne npobnembl rpynnoi cneumanucToB B gobpoxena-
TeNbHON MaHepe, Lenbio KOTOPOro ABNSETCA UAeHTU(UKaLmMa BO3SMOXHbIX BULOB OTKA30B U COOTBETCTBYHIOLLMX ONaCHO-
CTeii. pucka, KpUTepueB MPUHATUSA pelueHnid n/mnu cnocoboB 06paboTkn pucka. TEPMUH «MO3roBOM LUTYPM» 4YacTo
ncnonb3ytoT 6oee LWMPOKO ANa 0603Ha4eHns Noboro o6cyxaeHnsa B rpynne. OgHako B npouecce K1acCuyeckoro mMos-
rOBOTO LUTYpPMa MPUMEHSIIOT CneLnasibHble MeToAbl, KOrAa YTBePXAEHNS OfHUX YYACTHUKOB 0OCYXAEHMA CMOCO6GCTBYIOT
BO3HUKHOBEHWIO Y OCTa/IbHbIX YHaCTHUKOB MO3roBOrO LUTYPMa HOBbIX OPUrMHAIbHbLIX MAEN.

MeTog, npeanonaraeT CTUMy/IMpOBaHNe 06CYXAEHNS, NEPUOANYECKOe HanpaB/ieHne 06CYXAEHNS TPYNMbl B CMEX-
Hble 06nacTu 1 obecneyeHve oxeata NPo6/eM, BbIABEHHbIX B pe3ynbTare 06CyXaAeHuns.

B.1.206nactb NnpumMeHeHuns

MeToa MO3roBoro LUTypMa MOXeT ObITb MCMO/Ib30BaH CaMOCTOATENIbHO MW NMPUMEHEH B COYETaHUW C ApYruMun
MeToAamMM OLEHKM pucka. MeToA Hampas/ieH Ha MooLypeHne 06pasHOro MbILWIEHUS YYACTHUKOB U NPUMEHVM Ha BCEX
cTaguax npouecca MeHeMpKMeHTa pucka M BCeX CTafusaX XWU3HEHHOTO Lukna cucTembl. [laHHbIi MeTog MOXeT ObiTb
1cnonb30BaH st 06Lwero o6eyxaeHns, Koraa npobaemMbl TONbKO UAEHTU(ULMPOBaHDI, A8 601ee feTaslbHOro aHam-
3a U 4NA KOHKPETHbIX Npobnem.

Mpn NpYMeHeHW MeTofa MO3rOBOrO LUTYpMa BaXKHOE 3HaYeHVe NpuaaeTcs BO3MOXHOCTM YYaCTHUKOB MPOrHO3M-
poBaTb cuTyaumto. Mo3aToMy AaHHbIA MeTos 0COBEeHHO NoneseH Npu naeHTUdUKaUMM pucka NPUMEHEHN HOBbIX TEXHO-
NOTUIA. KOrAa OTCYTCTBYIOT JaHHbIE MM HEOOXOAVMbI HOBble HeCTaHAapTHbIE CMOCOGbI PelleHnst Npobiembl.

B.1.3 BXxoAHble faHHble

KomaHga cneupanncToB, 061afatoLyx 3HaHMeM opraHu3aLmm, CMcTeMbl, MpoLiecca WM MeToAoB, KOTopble Heo6-
XOAUMO OLEHUT.

B.1.4 Mpouecc BbINOMIHEHNA MeToAa

Mpouecc MO3roBoro WTypMa MOXeT 6bITb (hopMasibHbIM UK HedhopMasibHbIM. PopManbHbIli NPOLLEeCC MO3roBOro
LWTypMa 06bI4HO 60M1EB CTPYKTYPUPOBaH: YYacTHUKM 3apaHee NOAroTOB/IeHbl, TOUHO YCTAHOB/EHbI Lieflb 06CYXAEeHUA U
€nocobbl OLEHKN BbIABUHYTLIX UAel 1 NoyYeHHbIX pe3ynbTaroB. HedhopMasibHbI NpOoLLecc MO3roBOro LUTYpMa MeHee
CTPYKTYPUPOBAH M 4aCTO HOCUT y3KOCMeLMaIn3npoBaHHbI xapakTep.

B chopmanbHOM npoLlecce BefyLUmMii BLINOMHAET cnegyroLive aelicTBus:

- hopmynmpyeT A0 06CYXAEHNST HaBOASALLME 1 MPOBOLMPYIOLLME BOMPOChI, COOTBETCTBYIOLLME 06CyXaaemoii npo-
6newme;

- onpegensieT uenm obcyxaeHns N 06bACHAET ero nopsaok:

- NepBbIM HauMHaeT 06CyxaeHne (3afaeT HanpaseHne 06CyXaeHNs), a YneHbl KOMaHAbl paccMaTpuBaloT Bblj-
BUraemble ngen, crapascb MAeHTMULMPOBAaTL Kak MOXHO 60/blue Npo6aem v pelleHuii. Mpy 3TOM HUKTO He 06Cyxaa-
eT NpaBU/IbHbIE OHW WM HET N HEOBXOAMMOCTb BHECEHUSI UX B CMINCOK. Bce naen umeroT npaso Ha BHECEHWUE B CMUCOK,
yTOo 06ecneynBaeT cBOHOAHOE 06CYXAeHNe 6e3 3anpeToB 1 OCTaHOBOK. Bce BXOAHbIE AaHHble NPUHMMAIOT U He nogsep-
ratloT KpUTUKe, NO3TOMY rpynna 6bICTPO NPOABUTaeTcs B UCCNEeA0BaHUM U BCECTOPOHHEM O6CYXAEHUN NPOG/IEMBI:

- BeAyLMii MOXeT HanpasuTb OBCYXAEHWEe B MHOE PYCno NyTem MpuB/IEYEHUS HOBbIX Y/IEHOB KOMaHfbl, Korga
niew, BbiCKa3aHHble B OJHOM Hanpas/eHWUW, UcyepnaHbl UK 06CYXAeHME CULLKOM OTK/IOHWIOCh OT MOCTaB/IEHHbIX
ueneii. OCHOBHas Lienb 3aknoyaeTcs B HE06X0AMMOCTU cobpaTh Kak MOXHO 60/blle pasHOO6pasHbIX uaei gns nocne-
AytoLLiero aHannsa.

B.1.5 BbIxoAHble faHHble

BbIxofHble faHHble 3aBUCAT OT CTagun npouecca MeHeKMeHTa pucka, Ha KOTOPOW NpUMEHeH MeTog, MO3roBoro
WTypMa, Hanpumvep, Ha ctagmn naeHTudmkaumm, BbIXOAHbIMY AaHHBLIMU MOTYT ObiTb NEpPeYHM onacHbIX COObITUI 1 HEO6-
XOAMMbIX CPEACTB ynpas/ieHus.

B.1.6 MpeumyLecTsa n HegocTaTkn

MpeunmyLiecTBaMn MeToa MO3roBoro LTypMa ABAATCA:

- pasBuTME Y YHaCTHUKOB HeCTaHAapTHOrO MbILIEHNS, KOTOPOe MOr/oTaeT B NAEHTUMKALMN HOBbIX BUAOB pucka
Haxo[uTb HOBblE PeLLEHUS;

- BOB/lIeYeHNe B OBCYXAEHMe KNYEBbLIX NPUYACTHBIX CTOPOH W. CnefoBaTenbHo, y/y4lleHue npouecca obmeHa
nHhopmaumeii:

- BbICTPOTA Y NErKOCTb NPUMEHEHNA MeToAa.

HepocTtatkamu MeTofda SIBNSIIOTCA cnefytolye.

- BO3mMOXeH HefoCTaTOK HaBbIKOB M 3HaHWUIA YYaCTHUKOB 06CYXAeHUs AnA 3hheKTUBHOMO reHepyupoBaHna nae.

- Tak kak MeTog, MPOCT U HECTPYKTYPUPOBaH, TO TPYAHO MPOBEPUTHL BCECTOPOHHOCTb OGCYXAEHNS Y NOATBEPAUTb,
YTO BCE OMAaCHOCTU 1 BUABI pUcka NAEHTUULMPOBAHDI.
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- AvHamMuka 06CyXaeHWst B rpynne MoXeT ObiTb Takoil, Npy KOTOPOW HEeKOTOpble YYacTHUKW, pacronaratoLime
LieHHbIMW nesiMu, He NPOoSIBASAIOT ceb4, B TO BPeMs Kak Apyrie AOMUHMPYIOT Npu 06CyxaeHnn. 3TOT He[0CTaTOK MOXET
6bITb NPEOAONEH NyTEM NPUBMEUYEHUS KOMNbIOTEPHON TEXHWKW U UCNOMb30BaHWA MeTofa 3aKkpbITbIX rpynn uam AncKyc-
CUOHHOTO hopyma. MeTof KOMMbIOTEPHOro MO3r0BOrO LUTYpMa A0MyCckaeT aHOHWMHOE y4yacTuB, YTO Mo3BoNnseT n3be-
XaTb IMYHbBIX U NOIMTUYECKUX pa3HOrnacuii y4acTHUKOB. pu 1CNonb30BaHNWM MeTofa 3aKpbITbIX FPYNn Uaen Hanpasns-
I0TCA KOOPAMHATOPY M 3aTeM 06CYXAatoTCs YeHaMu rpynmbi.

B.2 CTpyKTypupOBaHHbIE UW YACTUYHO CTPYKTYPUPOBAHHbIE UHTEPBbIO

B.2.1 KpaTkuii 0630p

B CTpyKTypupOBaHHOM MHTEPBbLIO OMNpaluvBaemMoMy 3aalT BOMPOCHI U3 3apaHee MoAroTOB/IEHHOIO NepeyHs,
NOOLLPSIOLLME BCECTOPOHHMIA aHanM3 cutyaumm u. Takum obpasom, 6onee NosHy NAeHTUdMKaLMIo onacHoCTel 1 puc-
Ka. YaCTMYHO CTPYKTYpMPOBaHHOE WHTEPBbLIO aHA/IOMMYHO CTPYKTYPUPOBAHHOMY, OAHAKO OHO obecneymBaeT GOMbLUyto
cB0o6oAy Npy 06CYXAEHUN nccneayemoil Npo6emb.

B.2.2 06nacTtb NpyMeHeHus

CTpYKTYypVpOBaHHbIE W YaCTUYHO CTPYKTYPUPOBAHHbIE WHTEPBbLIO MOME3HbI B CUTyauusX, Korga TPYAHO cobpaTb
nogen ans obeyxaeHna nnm Korga cBoboaHoe obCyxaeHne B rpynne HeBO3MOXHO. [laHHble BUAbl MHTEPBbIO Yallle BCero
MCNO/b3YIOT KaK YacTb MpoLiecca aHamsa pycka ans naeHTudmkaumm onacHoOCTeR nm oueHkn adhheKTMBHOCTM CPeACTB
ynpasneHusi. OHM MOTyT 6biTb MPUMEHEHbI Ha BCEX CTaAusAX npoekTa unm npouecca. CTPYKTYpUPOBaHHbIE W YaCTUYHO
CTPYKTYPUPOBaHHbIE VHTEPBbLIO MOTYT ObITh MCMOMb30BaHbI NPY CO0Pe BXOAHbIX AaHHbIX A/15 OLEeHKN pucka NpuyacTHbI-
MW CTOPOHaMW.

B.2.3 BXogHble faHHble

BxopHble faHHble BKOYatoT B cebs:

- TOYHOe onpegeneHue Leneil NHTEPBbIO;

- CNWCOK onpaluvBaeMblX, KOTOPbIA [O/MKEH ObiTb COCTaB/IEH C YH4ETOM MHTEPECOB NpPMBEKAEMbIX NPUYACTHbIX
CTOPOH;

- nepeyeHb BOMPOCOB.

B.2.4 Tpouecc BbINOMHEHNA MeToAA

BHauane Heo6Xxo4MMO COCTaBUTb NepeyeHb BONPOCOB, HaNpaBAsOWMX pasmbIWIEHNs onpalumBaemoro. Bonpo-
Cbl [O/DKHbI ObITb, HACKOMIbKO BO3MOXHO, MPOCTbIMUA, W3/IOKEHbI HA MOHATHOM A1 OnpallvBaemMoro fA3blke 1 0XBaTbl-
BaTb TOMLKO OAHY Npobnemy. OTBeTbl HA BONPOCHI HEe AO/MKHbI ObiTh OrpaHMyeHbl N0 BpeMeHW. Bo3MoxHble nocneayto-
LMe BOMPOChHI, Hanpas/iEHHbIE HA Pa3bsCHEHWE OTBETOB, AO0/KHbI OblTb MOArOTOB/IEHbI 3apaHee.

3arem BOMPOCh! A0/KHbI BbITh NPEA/I0KEHbI ONpaLluMBaeMomy uLly. Mpu yTOUHEHNSIX OTBETbI AO/DKHbI 6biTh Orpa-
HWYeHbl MO BpemMeHW. HeobxoAnmo cneautb 3a TeM. YTOObI MOCTAHOBKA BOMpoOca He nofckasblBasia onpallvBaeMoMy
onpefeneHHblii oTeer.

Mpn aHann3e OTBETOB HEOBXOAVMO NPOABMATL TMOKOCTb M 06ecneunTb BO3MOXHOCTb MUCCNefoBaHWsa obnacTteld,
npegsaraeMbix onpaluvBaemMbIMy B CBOVX OTBETaxX.

B.2.5 BbIXO4Hble faHHble

BbIXOAHBIMW A@HHBIMW SBASIETCA MHCHOPMaLMsi O BOCMPUSATUM NPUYACTHBIMW CTOPOHaMK npobsieM, KOTopble sB-
NAITCA NPeaMETOM UHTEPBbIO.

B.2.6 MNMpeumyuiectsa 1 HegoCTaTKN

MpeumyLecTBa CTPYKTYPUPOBAHHOTO UHTEPBLIO:

- CTpYyKTypMpOBaHHble VHTEPBbLIO MO3BO/IAIOT OMpallVBaeMbIM aHa/IM3MpoBaTh NPoGeMy.

- O6bMeH uHhopMaLmein «0auH Ha OAMH» MOXeT NO3BOIUTb PacCMOTPETL NPO61EMY CO BCEX CTOPOH.

- MeTog no3BosISiET BOB/eYb B 06CYXAeHNe Npobiembl 60/bluee KOMYeCcTBO NPUYACTHBIX CTOPOH, YeM MO3roBoi
LUTYPM, B KOTOPOM 3afeiicTBOBaHa OTHOCUTE/NbHO HebobLas rpynna auL,.

HepocTtaTtku BK/IlOHalOT B Cebs cnepyiollee:

- CTpyKTYyprpOBaHHOE MHTEPBbI0 TpebyeT 60NbLUMX 3aTpaT BPpeMeHW MHTepBbloepa A5 NonyyYeHust u 06paboTkm
pa3Ho06pasHbIX M MHOFOUYMCIIEHHBIX MHEHUI O npobneme.

- MeTopg gonyckaeT NpefB3AaToCTb U HexenaHue obeyxaaTb Npobaemy B rpynne.

- Mpn NnpuMeHeHnn MeToga TPYAHO NPUMEHUTL CNOCO6bLI CTUMYIMPOBAHNUA U (haHTas3nn YenioBeka, KoTopble ABNs-
I0TCA 0CO6EHHOCTbLIO MO3TOBOrO LUTypMa.

B.3 MeToga denbcu

B.3.1 KpaTkuii 0630p

MeTtoa Jenbdu npegHasHaveH AN NosyvyeHns 0606LLEHHOTO MHEHUSA TPYNMbl 3KCNEePTOB. XOTHA AaHHbIN TEPMUH B
HacTosiLLee BpeMs 4aCcTo MCMo/b3yoT 60/1ee LUMPOKO BO BCeX (hOpPMax MO3roBOro LUTYPMA, CyLLeCTBEHHON 0COBEHHOCTbLIO
MeToaa [lenbdun ABNAeTCA TO, YTO IKCMEPTbl BbIPKAIOT CBOE MHEHWE WHAMBUAYaIbHO U @HOHWMHO, Npu 3TOM UMes
BO3MOXHOCTb y3HaTb MHEHWS APYruX 3KCNepToB.

B.3.2 06nacTtb NpyMeHeHus

MeTog fenbtu MoxeT 6bITb NPUMEHEH HA BCEX CTaAMAX Npouecca MeHeMKMeHTa pucka Ui Bcex aTanax Xus-
HEHHOro LWKNa CUCTeMbI, Be3ae, rae HeobXOAMMbl COrnacoBaHHbIE OLEHKM 3KCNepTOoB.

B.3.3 BXoAHble faHHble

BapuaHTbl pelueHuii npobnemsbl, ANa 0T60pa KOTOPbIX HEOOXOAMMO COrfacoBaHHOe eAvHOe MHEHUe.
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B.3.4 MNpouecc BbINO/IHEHNA MeTOAA

Mpouecc BkIOYaeT B ceb6s NpoBeAeHNe YacTUYHO CTPYKTYPMPOBAHHONO aHKETHOro ompoca rpynmbl 9KCMEePTOB.
Mpn 3TOM 3KCNepTbl He AO/MKHbI BCTPeYaTbCa APYr € APYroM, YTO NO3BONSET 06ecneynTb HE3aBUCUMOCTb UX MHEHWIA.

[lomxHa 6bITb BbIMOMHEHA Crefytolwas npoleaypa:

- chopMupoBaHue rpynnbl BbIMNOTHEHWUS U MOHUTOPMHra npouecca fenbcu:

- BbIBGOpP rpynnbl 3KCNepToB (MOryT 6bITb ChOPMMPOBaHbLI OAHA UM HECKOMBLKO TPynn CneLuanvicToB):

- pa3paboTka nepBOHaYa/IbHOTO NepeyHs BOMPOCOB:

- TeCTVPOBaHWe NepeyHs BOMPOCOB:

- OTnpaBKa NepeyHs BONPOCOB WHAMBUAYASILHO K&KAOMY YYACTHUKY [UCKYCCUW;

- aHanM3 1 0606LLEeHNMe OTBETOB IKCMEPTOB 1 PacnpocTpaHeHne pesysbTaToB Cpeay yHacTHUKOB AUCKYCCUN;

- NOBTOPHbI ONPOC Y4aCTHWUKOB ANCKYCCUW 1 MOBTOPEHWE npoLecca J0 Tex Nop. noka He 6yAeT AOCTUrHYTO corna-
cuB No o6Cyxgaemoli npo6neme.

B.3.5 BbixogHble faHHble

EfnHoe mHeHune no npob6neme.

B.3.6 MNpeumyuiecTsa n HeoCTaTKn

MpeumylecTsa MeToAa BKIOHAOT B Ceba crnefytoLLee:

- MockonbKy npoleaypa ABNSeTCS aHOHUMHON, 6onee BepOSATHO, UTO ByAyT BbIpaXeHbl HEMONYNAPHbIE MHEHWS.

- Bce B3rnisigpl Ha Npo6aemMy paBHO3HAYHbI, YTO MO3BOMSIET U36eXaTb JOMUHUPOBAHUS MHEHWUS OTAE/bHbIX /WL,

- MonyyeHne npaB COGCTBEHHOCTU Ha BbIXOAHbIE AiAHHbIE.

- YYaCTHUKN OBCYXXAEHNA He JO/MKHbI HAaXOAUTLCS B OHOM KOHKPETHOM MeCTe B KOHKPETHOe Bpems.

- Hepoctatkm meTofa BK/OYalOT B ceba cnegytoLee.

- Metog [lensthu AsnaeTcs TPyLOEMKUM U 3aTpaTHbIM N0 BPEMEHW.

- YUYacCTHUKM [O/MKHbI 6bITb B COCTOSHUM TOYHO U AACHO BbIPa3nTb CBOWM MbIC/IM B MUCbMEHHOI chopme.

B.4 KOHTpO/bHBIE NMNCTHI

B.4.1 KpaTkuii 0630p

KOHTpO/bHbIE IMCTBI NPEACTaBSAIOT CO60/ NepeyHn onacHOCTel, pucka Uav 0TKa3oB CPEACTB yNpaB/eHNs, KOTo-
pble 06bIYHO pas3pabaTbiBAOT HA OCHOBE MOJSYYEHHOTO paHee OnbiTa, pPe3yNbTaTtoB npeablaylueil OLeHKU pucka unm
pe3ynbTaToB OTKA30B, NPOW3OLLELLNX B MPOLLIOM.

B.4.2 O6nactb npumeHeHns

KOHTPO/IbHBIN IMCT MOXET BbiTb MCMNOMB30BaH 415 MAEHTUMMKALMN ONaCcHOCTEl 1 pucka WM OLeHKU 3thdheKTuB-
HOCTU cpeACTB ynpasneHus. KOHTPO/bHbIE NNCTbI MOTYT ObITb MCMOMb30BaHbl HA BCEX CTaAMAX XU3HEHHOTO LMKna npo-
OyKUumW. npouiecca nuam cuctembl. KOHTPO/bHbIE /IMCTbI MOTYT 6bITh MCMO/Ib30BaHbI Kak YacTb APYrUX METOA0B OLIEHKN
pvcka, OfjHaKo OHU Hambosnee MosesHbl 415 NPOBEPKM MOSHOTHI PACCMOTPEHUS UCCneayemoii npobnemsl nocne npu-
MeHeHVss 6onee 06pa3HbIX U TBOPYECKUX METOLOB NpW UAeHTUMKALMN HOBbIX NPobiem.

BA3 BxogHble AaHHble

MpepwecTByowas nHhopmauma 1 akcnepTHbIe OLEeHKK No npobneme, obecneyvsaroLLme BbIGOP BONPOCOB U pas-
paboTKy 3HAYMMOro KOHTPO/IbHOTO IMCTa (KenatenbHO YTBEePXAEHHOrO).

B.4.4 Mpouecc BbINO/IHEHNUA MeTOAA

[lomxHa 6bITb BbIMONHEHA Crefytolwas npoleaypa:

- onpejeneHne 061actu NPUMEHEHUS;

- COCTaB/IEHNE KOHTPOJIbHOrO /INCTa TakuM 06pa3oM, YTOObl OH OXBaTbiBasl BCO 06/1aCTb NpUMeHeHus. KOHT-
PO/bHbIE NNCTbI AO0/MKHBI ObITh TLATENIbHO COCTaBNEHbI 415 AOCTWKEHWUA NOCTaBMEHHONW Lenu. Hanpumep, coctaBnex-
Hbli paHee KOHTPOJIbHbIA /IMCT HE MOXET ObITb UCNOMb30BaH NPU MAEHTUIMKALUM HOBbIX OMACHOCTE N PUCKa;

- INL0 UM Tpynna NuL, AOMKHbI NPUMEHATb KOHTPO/bHbIA NUCT NocneAoBaTeslbHO K KaXA0MY 3/1IEMEHTY npolec-
ca un cucTemsl /1 onpefeneHns Toro, NpeAcTas/ied NI 3TOT 3/IEMEHT B KOHTPO/IbHOM JIUCTe.

B.4.5 BbixogHble AaHHble

BbIx0oAHblE JaHHble 3aBUCAT OT CTaAuK MpoLecca MeHeMpKMeHTa pUCKa, Ha KOTOPOW MPUMEHEHbI KOHTPO/IbHbIe
nmcTbl. Hanpymep, BbIXOAHBIMU faHHBIMW MOTYT 6bITb NEPEYHN HeafeKBaTHbIX CPeACTB ynpaBneHus unm nepeyHn onac-
HOCTel.

B.4.6 MNMpewumyLiecTsa 1 HegocTaTku

Mpeunmyliectsa MeToAa KOHTPO/IbHBIX JINCTOB:

- KOHTpO/ibHbIE IMCTBI MOTYT UCMO/MBb30BaTh /UL, HE ABMSIOWMECA IKCNepTamm.

- EC/IM KOHTPO/IbHbIE INCThI XOPOLLO pa3paboTaHbl, TO OHN 06BLEANHAIT pasHoobpasHble BUAb! 3KCNEPTHBIX OLe-
HOK B NPOCTYIO [/19 UCMO/Ib30BaHNA hOPMY OLIEHKN.

- KOHTpOnbHbIE NUCTLI 06ECneunBatoT TO. YTO OCHOBHbIE NMPOGAEMbI HE YNyLLEHbI.

HepoctaTkn meTofa KOHTPOJIbHbIX JINCTOB:

- PaboTa ¢ KOHTPO/IbHBIMW IMCTaMN YacTo CAepXMBaeT CBO60AY MbICNe Npu naeHTUdMKaLMM onacHoCTel.

- KOHTPO/IbHbIE NNCTLI UCNONB3YIOT A1 NCCNEeA0BaHNS «U3BECTHbLIX 3HAHWI», HO HE «M3BECTHOr0 HE3HAHUS» UK
«HEeN3BECTHOr0 He3HaHUs».

- MprYMeHeHne KOHTPOJIbHBIX SIMCTOB MooLpseT hopMasibHOEe NOBeAEeHVE NepcoHasia No NPUHLMMY «MoCTaBUTb
raslouky».
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- MeToA KOHTPO/bHbIX JIMCTOB OCHOBaH Ha Ha6G/OAEHMAX, NO3TOMY CyLLEeCTBYeT yCTONuMBas TEHAEHUMSA He BUAETb
WM He 3amevaTb Npob6/ieMbl.

B.5 MpeaBapuTenbHblii aHaM3 onacHocTe

B.5.1 KpaTkuii 0630p

PHAZ aBnseTca NpocTbiM UHAYKTUBHBIM METOA0M aHasn3a, Lielb KOTOPOro COCTOUT B MAEHTUdMKaLMM OnacHoc-
Teil, onacHbIX CUTyaLuit N COBLITUIA, KOTOPbIe MOTYT HapyLINTL paboTy UK HaHeCTW Bpes AaHHOMY BUAY AeATenbHOCTY,
060py0BaHNI0 NN CUCTEME.

B.5.2 06nacTb npumMmeHeHuUs

PHA 06bI4HO BbINO/THAIOT HA PaHHWX CTaAMnaX paspaboTku NpoeKTa B YC0BUAX HefocTaTka uHdopmauum o geta-
Nax npoekta uam pabounx npoueccos. PHA yacTo npepllectsyeT fasibHEWLIVM UCCNeA0BaHUSAM UK Hanpas/ieH Ha
noslyyeHve mHdopMaumn ana paspaboTku TpeboBaHWil K MpoekTMpyeMoli cucteme. PHA Takke MOxeT GbiTb noneseH
npu aHamse CyLecTBYIOLMX CUCTEM, HanpaB/IeHHOM Ha paHXMpoBaHWe onacHoCTeli 1 pucka Ans nocneayoLlero aHa-
nn3a pucka.

B.5.3 BXoAHble faHHble

BxogHble faHHble BKNOYatoT B Cebs:

- MHhopmMaumio 06 oLeHMBaeMoi cucTeme;

- [OCTYMHbIE 1 OTHOCALLMECSH K Aefy AeTa/m NpoeKTa CUCTEMbI.

B.5.4 MNpouecc BbINO/IHEHNA MeToAa

MepeueHb onacHoCTel, 06LLMX oNacHbIX cUTyauuii n prcka hopmMMpyIOT Ha OCHOBE CriefytoLei nHdhopmaumn:

- JaHHble 06 NCNO/Mb3YEMbIX U U3roTaBMBAEMbIX MaTepuanax, X XMMUYeCcKoW UM NHOW akTUBHOCTMY;

- nepeyeHb UCNO/b3yeMoro 060pyfoBaHus:

- cBeeHus 0 paboyeii cpeae;

- CXema pacnonoxeHus 0b6opyaoBaHus;

- CBefleHus 0 B3avMOeliCTBUN KOMMOHEHTOB CUCTEMbI U T. 4.

[ns naeHTndmKaumm pucka n fanbHeiilell OLeHKM MOXET 6biTb BbINOMIHEH KAYeCTBEHHbI aHanM3 nocneacTBuii
HexenaTteslbHOro CobbITUS 1 UX BEPOSTHOCTEN.

PHA cnefyeT noBTOpsTb N0 Mepe NPOXOXAEHUA CTaAuii NPoeKTypoBaHus, pa3paboTku U UCMbITaHWIA 4151 BbIsB-
JIeHUs1 HOBbIX OMacHoCTel U BHECEHNS HeOBXOANMbIX U3MEHEHWIA. MonyyeHHble pe3ynbTaTbl MOTYT 6bITb NPeACTaBeHb!
B BUAe Tabnuupbl v B BUAE «aepesar.

B.5.5 BbIxoAHble faHHble

BbIxogHble AaHHble BKIOYatoT B Ce65:

- nepeyveHb OMacHocTeli N COOTBETCTBYIOLLLErO PUCKa;

- pekoMeHfauuy No NPUHATUIO pUCKa, PeKOMeHAyeMble CpefcTBa ynpasieHus, TpeboBaHNs K KOHCTPYKLMM WK
3anpoc Ha BbINoJIHEHWE Gosiee AeTaslbHON OLeHKN.

B.5.6 MNpenmyLecTsa n HeJo0CTaTKN

MpevmyllecTBa meToga:

- MeTog PHA MOXHO “cnonb3oBaTb B CUTyauun OrpaHUYeHHol nHdopMaumn.

- MeTtog PHA nossosnseTt uccrefoBaTb PUCK Ha CaMblX PaHHUX CTaAMAX XU3HEHHOTO LIMKIa CUCTEMBI.

Hepoctatkn meTopa:

- Metog PHA npepgoctaBnsieT ToNbko npefBapuTesibHyto MHChopMaLmIo.

- MeTop, PHA He aBnsieTcsi BCECTOPOHHUM METOAOM U He MOXeT obecneunTb NoapobHyo nHdopmaumio 06 onac-
HbIX COBLITMSIX 1 cnoco6ax 1x NpefoTBpaLLEeHus.

B.6 NccneposaHne HAZOP

B.6.1 KpaTkuii 0630p

Ab66pesnatypa HAZOP2*03HauyaeT nccnefoBaHne onacHocTn n pabotocnocobHocTn. ViccnepgosaHne HAZOP npega-
CTaBnsieT CO6O0I CTPYKTYPUPOBaHHbIN 1 CUCTEMATU3MPOBAHHbIV aHaIM3 3an1aHNPOBaHHbIX UK CYLLEECTBYIOLLMX NPOAYK-
Lvun. npouecca, npoueaypbl nan cuctembl. Viccnegosanne HAZOP siBnsieTca METOAOM MAeHTUDMKaLMM onacHoCTen n
pucka ansa nofeil, 06opyaoBaHus, okpyxatoLleit cpebl WITm AOCTUXeHNUs Leneii opraHusauun. OT rpynnbl uccnegosa-
HM HAZOP 06bI4HO 0XWAAKT MO BO3MOXHOCTU KOHKPETHBIX peLueHnli no o6paboTke pucka.

HAZOP sBnsietca kayeCTBEHHbIM METOAO0M, OCHOBaHHbIM Ha WCMOMb30BaHWN YNpas/ifoLWmX C/10B, KOTOpble MNo-
MOTatOT MOHATb, NOYEMY Lie/IN NPOEKTUPOBAHUA N YCNOBUS (DYHKLMOHUPOBAHUA HEe MOTYT ObITb [JOCTUTHYTbI HA KaXX40M
aTane npoekrta, npoiecca, npoueaypbl U cuctemsl. ViccnegosaHve HAZOP 06bI4HO BbIMOMHAET MexaucumMnanHap-
Has rpynna B TEYEHUN HECKOJIbKUX 3acefaHuid.

WcecneposaHne HAZOP. nogo6Ho metony FMEA, HanpaBneHo Ha naeHTUgMKaL Mo BUAOB 0TKa30B npolecca, cuc-
TEMbI UK NPOLeAYpPbI, MX NPUYUH 1 NocneacTBuii. OTanune uccneposanust HAZOP oT meToga FMEA 3akntouaeTcs B TOM,
YTO Npy NpUMeHeHnn nuccnegosadna HAZOP paccMatpuBatoT HexenartesibHble pe3y/ibTaTbl U OTK/IOHEHUA OT HaMe4eH-
HbIX Pe3y/IbTaToB M YC0BUIA A1 NOUCKa BO3MOXHbIX MPUYMH U BUAOB 0TKa3a, Torga kak B metoge FMEA aHanv3 HaunHa-
10T C naeHTUdMKaLmMm BUAOB oTKasa.

1 Metopg PHA — Preliminary Hazard Analysis.
2' HAZOP — Hazard and Operability Study.
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B.6.2 O6nacTb NpuMeHeHus

WcecneposaHne HAZOP nepBoHavanibHO 6bi10 paspaboTaHo 418 aHaM3a CUCTEMbl XMMUYECKUX NPOLECCOB, HO
BMNOCNEACTBUN chepa ero nNpUMeHeHns 6bi1a paclumpeHa ans NPUMEHEHNUS B TEXHUYECKUX CUCTEMAX W C/TOXHbIX MPOu3-
BofcTBax. O6nacTb NPUMEHEHNS METOAA BK/IKOYAET B ce6A MeXaHWUeckne N 3NeKTPOHHbIE CUCTEMbI, NPoLEeaypbl, cUcTe-
Mbl NPOrpaMMHOro o6ecrneyeHuns, opraHu3aLoHHblE U3MEHEHUS, pa3paboTKy W aHa/In3 PUANYECKUX AOKYMEHTOB
(HanpumMep, KOHTPaKToOB) 1 Ap.

Mpouecc nccneposaHns HAZOP MOXeT ObITb MPUMEHEH NpU M0ObIX U3MEHEHUAX KOHCTPYKLMM, KOMMOHEHTa(0B),
paspaboTaHHbIX NpoLeayp W AeicTBuii Yenoseka.

McecneposaHne HAZOP LUMPOKO MCNOMb3YIOT A1 aHasm3a NporpaMmHoro obecnedyeHus. Ecnum ero npumensioT K
ynpas/fieHnio 6e30MacHOCTbLI0 KPUTUYECKUX BUAOB 060PYA0BaHNS N KOMMNbIOTEPHBIM CUCTEMaM, TO MeTof 0603HavaloT
CHAZOP1lL (AccnepoBaHne ynpaB/ieHWs ONACHOCTbIO M paboTOCMOCOOHOCTLIO UM UcCcneaoBaHne KOMMbIOTEPHOM
onacHocTn 1 paboTocrnocobHOCTY).

NccneposaHne HAZOP 06bl4HO nNpegnpvHUMAaloT Ha cTagun getanun3auny KOHCTPYKUMKM, Korga nosiHas cxema
HameuyeHHOro npotecca yxe paspaboTaHa, 0fHakKo eLle MOXHO BHeCTU HeobxoauMble n3MeHeHus. C Apyroit CTOPOHbI,
nccnegosanne HAZOP MOXeT 6bITb NPUMEHEHO NocnefoBaTeslbHO C Pas/IMYHbLIMK YNPaBASIOWMMN C/IOBAMU Ha Kak-
[0l cTaAny NPOEKTMPOBaHUA 1 paspaboTku. OHO TakKe [NIOKET ObiTh BbINO/IHEHO HA CTaAMM NPOM3BOACTBA, OAHAKO Ha
370 CTagun BHECEHWE M3MEHeHWI No pesynbTaraM UCCefoBaHWA [IOXeT ObiTb 60/iee 3aTpaTHbIM.

B.6.3 BXxoAHble faHHble

OCHOBHbIMW BXOAHBLIMU JaHHbIMU uccnegosaHna HAZOP sasnsaTca: Tekywas nHdopMaums 06 mccnegyembix
cucTeme, npouecce Wan npoueaype, a Takke uenu n pyHKUMoHaslbHble TpeboBaHA K NpoekTy. BxogHble AaHHble MoryT
BK/IOYATb B Ce6A: YepTexu, nepeyeHb TpeboBaHWii, TEXHONOTMYEeCKMe KapTbl, CXeMbl yNpaBieHVst NPoLLeccoM 1 COOTBeT-
CTBYIOLLMX IOTUYECKMX CBA3El CXeMbl pasmelleHnsi 060pyAoBaHusi, npoueaypbl PyHKLMOHMPOBAHUS U TEXHUYECKOTO
06cnyxmBaHus, NnaHbl AeNCTBUI B aBapuiiHbix cuTyaumsax. Ecnmn HAZOP He cBs3aH € NnporpamMmMHbIM o6ecneyeHnem, To
BXOAHbIMW AAHHBIMWU MOTYT ObITb /IH06bIe JOKYMEHTbI, OnuCbiBatoLLye DYHKUUN U 3NEMEHTbI UCCNELYEMbIX CUCTEM WU
npoueayp. Hanpvmep, BXOAHBIMKU AaHHLIMU MOTYT 6biTh: AvarpaMmMa OpraHM3aLuyvoHHON CTPYKTYpbl U onucaHue oTBeT-
CTBEHHOCTM U 06513aHHOCTel nepcoHasna, NMPoeKT AoroBopa Wian npoueaypbl.

B.6.4 MNpouecc BbINO/IHEHNA MeToAa

B npouecce nccneposaHusi HAZOP paccmatpvBatoT NPoekT 1 TpeboBaHus K nccnedyemMbiM npoLeccy, npoleaype
WM cucteme, NoApasfensioT UX Ha YacTu M MPOBOAAT aHa/M3 KakAoh M3 3TUX YacTeild, YTOObl OGHapPYXMTb, Kakue
OTK/IOHEHWSI OT HaMEYeHHOro WCMOSIHEHUSA MOTYT MPOMU30NTU, YTO MOXET 6blTb MPUUYMHON BO3MOXHbLIX OTK/TIOHEHWUIA 1
KakoBa BEPOSTHOCTb WX MOCNEeACTBWIA. STUX Lenelt JOCTUraloT nyTeM CMcTeMaTUYeckoro UCCnefoBaHNs TOro, Kak Kavk-
[as YacTb CMCTEMbI, NpoLecca UMM npoueaypbl pearnpyet Ha U3MEHEHUs OCHOBHbIX NapaMeTpoB MNpy MCNOb30BaHWUK
NoAXOAALLEro ynpassioLwero c/ioBa. Ynpas/sioLme ciosa MoryT 6biTb Mofo6paHbl 4718 KOHKPETHON cUCTEMbI, MpoLiec-
ca 1 npoueaypbl, UM MOryT 6bITb MCNONb30BaHbI 06LLME YNpaBnsioLLMe C10Ba, OXBaTbIBAKOLLME BCE TUMbl OTKIOHEHWUN.
B Tabnuue B.1 npuBefeHbl MPMMEpPbI YacTO UCMOb3yeMbIX YNPaBASIOWMX Cnoe A8 TeXHUYeckux cuctem. ogobHble
ynpasnisolWme CNoBa, Takme Kak «CULIKOM PaHo», «CWLLIKOM MO34HO», «B0MblUe», «MeHbLUE», «C/AWLLKOM [0/ro»,
«C/INLLKOM BbICTPO», «HENpaBU/IbHOE HanpaBfeHne», «HenpaBuIbHas LeNb», «HenpaBubHOe AeCTBME» MOTYT ObITb
MCMonb3oBaHbl 418 naeHTUdmKaumMm ownbok oneparopa.

Ta6nuya B.1— Mpumep ynpaBnstowmx cnos nccnegosaHns HAZOP

TepMrHbI Onpegenenus

He vnn HeT MonHoe oTpuuaHue Lenein npoekta

Bonee (BbiLle) KonnuecTBeHHOe yBenMyeHue 3HayYeHuii NapameTpoB BbIXOAHbLIX AaHHbIX WM paboumx
yCnoBuiA

MeHbLue (Huxe) KonmuecTBeHHOe yMeHbLUEHMe 3HayeHui napameTpoBs

Tak xe. Kak KonnuecTBeHHOe yBenuyeHue (Hanpumep, JONOMHUTENbHbIA MaTepuan)

YacTb KonnuecTBeHHOe yMeHbLUeHVe (Hanpumep, TO/bKO OAUH WK Ba KOMMOHEHTa B CMech)

3ameHa/HanpoTus Jlornyeckas NPOTUBOMOMNIOXHOCTL (Hanpumep, NPOTUBOTOK)

[Opyroii MonHoe oTpuuaHue uenei npoekta, pesynbTaTbl MPSMO NPOTUBONOMIOXHbLIE (Hanpumep, on-
naBfieHne UM HecooTBETCTBYIOLLMIA MaTepuan)

CoBmecTuM C marepuasiom Unu okpyxatoleli cpenol

Ynpasnswowme cnosa NpUMEHUMbl K Takum napamMmeTrpam, Kak:

dusnueckne cBoiCTBa MaTepuana wm npouecca

dusnueckre ycnosus, Takue kak Temnepartypa, CKopocTb

YKasaHHOe Ha3Ha4yeHue KOMMOHEHTa CUCTEMbl UM NpoekTa (Hampumep, nepejadva UHGop-
mauum)

OKCnyaTaunoHHble acnekTbl

1CHAZOP — Control Hazards and Operability Analysis.
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Oranbl uccnegosaHus HAZOP BkitovatoT B cebs:

- HaszHayeHue Nnua, HafeneHHoro Heo6X0ANMbIMI OTBETCTBEHHOCTLIO 1 MOSTHOMOUUAMU 151 NPOBEAEHNS uccne-
nosaHnsa HAZOP un o6ecneyenuns nobbix AeNCTBUIA, HanpaB/ieHHbIX Ha NOIHOe 3aBepLUeHne 3Toro npoLiecca:

- onpepenenHve ueneli 1 061acTu NPUMEHEHNS UCCNeA0BaHNS;

- yCTaHOB/IeHMe Habopa K/KYEBbIX U YNPaBASoWyX CNoB AN UccnefoBaHus:

- thopmuposaHxue rpynnsl HAZOP; B 3Ty rpynny 06bI4HO BK/THOHAIOT 3KCNEPTOB MO OCHOBHBLIM 1 CMEXHbLIM AUCLMIMIN-
HaM. NPOEKTUPOBLLMKOB 1 NPON3BOACTBEHHbIN NEPCOHaU, CMOCOGHbIX NMPOBECTU COOTBETCTBYHIOLLYIO TEXHUYECKYIO IKCnep-
TU3Y U OLIEHUTb BO3AENCTBME OTK/IOHEHUI OT HaMEeUYEeHHOr0 UM CYLLECTBYIOLLIEro NpoekTa. PekomeHayeTca BKIoYaTh B
rpynny nepcoHan, KOTOpbli HenocpeACTBEHHO He BOBMEYeH B paboTbl MO paccMaTpuBaeMbIM NPOEKTY, cucTeme, npo-
Leccy unu npouegype:

- onpefeneHve Tpebyemoi fOKyMeHTauuu.

Ha coBelyaHum rpynna HAZOP npoBoguT cnegytowive aeicTeus:

- nogpasgenseT cuctemy, nNpoLecc uam npoleaypy Ha MeHbLUe 3/1eMEeHTbI, NOACUCTEMBI, MOANPOLLECCHI, KOMMO-
HEHTbI A1 MPOBEAEHUS UX aHan3a:

- cornacoBbIBaeT 3aayn NpoekTa A1 Kaxkaoi nogcmcTemsl, NOANPOLIECCA UM KOMMOHEHTa, U 3aTeM A5 Kaxao-
ro 3/ieMeHTa NoACUCTEMbI UM KOMMOHEHTA NMPUMEHSET yrnpas/ifioLie c/ioBa, O4HO 3a APYrviM, YTO NO3BOMSET BbIABUTL
BO3MOXHbIE OTK/IOHEHUS, KOTOPbIE MOTYT MPUBECTU K HEXenaTeslbHbIM pe3y/bTaram;

- B C/lyvyae uieHTurKaumum HexenartesbHbIX pe3y/ibTaToB COrNacoBbIBaET NPUUNHY U NOCNEACTBUS ANA KaKA0ro
cobbITUS 1 npegnaraeT cnocobbl X 06paboTkun, HanpaBAeHHON Ha NpeaoTBpalleHne MX NOBTOPHOrO NOSBAEHUS WK
CMSArYEHNA BO3MOXHbIX MOCNELCTBUIA, €CNN OHWU HEU3OEXHbI;

- perucTpupyeT 1 naeHTUULMPYET NPOTOKOMbI 0BCYXAEHWA U NPeAsIoXeHHbIE CNOCo6bl 06paboTkN pucka.

B.6.5 BbIxOAHble faHHble

B npouecce HAZOP Bpemsi 06CyAeHNA MO KaX4OMy MyHKTY WMCCefoBaHUs JO/MKHO 6biTb 3apermcTpupoBaHo.
3anuncuy JoMKHbI BKIKOYATb B Ce65: CMOMb3yeMoe yrnpaBnsiowee C0BO, OTKIOHEHUE(S). ero (MX) BO3MOXHbIE MPUYMHBI,
npeAnoXeHHble AeiCTBMSA N0 UAEHTUNLMPOBAHHLIM Npobiemam 1 OTBETCTBEHHOTO 3a 3TV AEiCTBUS.

[na no6oro OTKNOHEHUS, KOTOPOe Henb3A UCMpPaBUTb, HEOOBXOAMMO OLEHWUTb €ro puck.

B.6.6 lNMpeumyuiectsa n HegoCTaTKN

Wccnepgosanne HAZOP umeeT cnegytowme npenmvyLiecTtsa:

- MeTopg o6ecneunBaeT cuctemaTMyeckoe 1 NosiHoe UCCnefoBaHne CUCTEMBI, NpoLecca uan npoueaypsi.

- K paboTte npuBnekatoTcs 3KCNepTbl N0 CMEXHbIM HanpasfeHUsM AeaTe/lbHOCTU, BKYas Cneuuannctos, nme-
IOLLMX MpaKTUYecKnii NPOU3BOACTBEHHBIA ONbIT PaboTbl, KOTOPbIM, BEPOSITHO, NPUAETCA BHEAPATb peKkoMeHjauuu no
o6paboTke pucka.

- MeTog nomoraeT B Bbl6ope peLleHust 1 cnocobos 06paboTku pucka.

- MeTtog NnpuMeHnM K LUMPOKOMY AnanasoHy CUCTEM, MPOoLECcCoB 1 NpoLeayp.

- MeTog, no3BO/ISET TOYHO PACCMOTPETH MPUUMHBI U NOCNEACTBUS OLUMOOK UCMOMHUTENEA.

- B pamkax npouecca HAZOP npoxoguT pernctpaums Bcex 3anuceid, YTo no3sosseT obecneuntb 06bEeKTUBHbIE
CBUAETENLCTBA ANS Aa/ibHeNwero aHanmsa.

Hepoctatkn nccnegosanna HAZOP:

- JleTanbHblli aHaN3 MOXET 6bITb A/INTENbHLIM MO BPEMEHW U NO3TOMY 6bITb LOPOrOCTOALLYM.

- [eTanbHblii aHann3 TpebyeT HaMumsa NoAPO6HON AOKYMeHTauMn 1 TpeboBaHuii K cucteMam, npoueccam uim
npouegypam.

- NccnepoBaHne HAZOP MOXeT 6bITb COCPELOTOHEHO HA HAXOXAEHNN AETA/IbHBIX PELLEHWIA, @ He Ha nepecmoTpe
MCMOMb30BaHHbIX OCHOBHbIX NPEANoNOXeHW! (3TOT HEAOCTATOK MOXHO CMArYUTb NO3TanHbIM NPUMEHEHVEM METOAa).

- O6eyxaeHne MOXeT OblTb COCPefOTOHEHO Ha OTAesIbHbIX NPobsiemax NpoekTa W He KacaTbCs WWMPOKUX Wan
BHELLHMX Npo6nem.

- MeTop, orpaHuyeH 3afadaMu npoekTa, 061acTbio U LEensMU UccnefoBaHns, onpeesnieHHbIMU A1 rpynnbl.

- MeTof OCHOBaH Ha 3KCNEepPTHbIX OLeHKax NPOeKTUPOBLUMKOB, KOTOPbIM MOXET ObITb C/I0XHO YCTAHOBUTb HeAo-
cTaTKn CBOWUX MPOEKTOB.

B.6.7 Ccbl/iouHble cTaHAapTbl

M3K 61882 ViccnepoBaHune onacHoctu u pabotocnocob6HocTn (HAZOP). PykoBOACTBO MO MPYMEHEHMI.

B.7 AHann3 onacHoCTU N KPUTUYECKNX KOHTPOIbHbIX TOYEK

B.7.1 KpaTkuii 0630p

MeTog aHanmM3a onacHOCTU M KPUTUYECKNX KOHTPObHbIX Touek (HACCP1>) no3sonseT nocTpouTb CTPYKTYPY UAEH-
TUchMKaLMm onacHoCTel 1 NPOBEPKV CPeACTB YNpaB/eHWst BO BCEX YaCTAX npouecca. ITOT MeTof, Hanpas/ieH Ha 3awuTy
OT onacHocTeli n obecneyeHne BbICOKON HafeXHOCTV 1 6e3onacHoCTU npoAykumn. OcHoBHol Lenbio HACCP sBnsetcs
MUHUMU3ALWA pyUCKa NyTeM NMPUMEHEHUS CPeACTB ynpas/ieHnsa B npoLecce Npou3BoACTBa MPOAYKUUW, a He TOSIbKO npu
KOHTPO/1Ie KOHEYHOI MPoAYyKLMN.

NHACCP — Hazard Analysis and Critical Control Points. MeTog nHoraa HasbiBatoT «AHaIN3 PUCKOB N KPUTUYECKUX
KOHTPOJIbHBIX TOYEK».
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B.7.2 O6nacTb NpMMeHeHus

MepBoHayanbHo MeTog HACCP 6bln paspaboTaH 15 obecneyeHus kayecTsa NPOAYKTOB NUTaHUA B KOCMUYeC-
Koli oTpacnn. B HacTosiiee BpeMS AaHHbIi MeTog 06bIYHO MCMOJb3YIT OpraHM3auuy NULEBOV NPOMbILIEHHOCTW ANS
ynpaBieHns PUCKOM hU3NYECKOro, XMMUYECKOTO U B1ONOTMYECKOro 3arpsasHeHns nuLLeBbIX npoaykTos. Metog HACCP
Taloke MCNOJb3yOT MPU U3rOTOBMEHUN hapMaLeBTUYECKVX NpenapaTtoB N MeAULMHCKMX YCTPOCTB. MpuHLMN naeHTu-
hukaumm hakTopoB, KOTOpble MOTYT MOBAUATL Ha KAuYeCTBO NPOAYKLMMW, U UCMOMb30BaHWEe KOHTPO/IbHBLIX TOYEK Npous-
BOZICTBEHHOrO npouecca, rae HeobxoayM MOHUTOPWHT KPUTUYECKUX NapaMeTpoB VM BO3MOXHbIX OMACHOCTENR, MOXeT
6bITb TaKXKE NPUMEHEH B APYrMX TEXHUYECKNX CUCTEMaX.

B.7.3 BXxofHble flaHHble

MpumereHne meToga HACCP HauMHaloT € COCTaB/IeHWs TEXHONOrMYECKoW kapTbl UM 610K-CXeMbl npouecca n
cbopa nHhopmaumy 06 onacHOCTAX, KOTOPble MOTYT MOB/UATL Ha KayecTBO, 6€30MacHOCTb WM HaAEeXHOCTb npoLiecca
1 KOHeYHol npogykummn. NHdopmaums 06 onacHOCTAX, COOTBETCTBYHOLLEM PUCKE 1 CNOCco6ax X KOHTPOASA NpeacTasnseT
C060i4 BXoAHble faHHble HACCP.

B.7.4 MNpouecc BbINO/IHEHNA MeTOAA

MeTtog HACCP ocHoBaH Ha crieflytoLmx npuHUmnax:

- neHTuurkauma onacHoCTel 1 COOTBETCTBYIOLLMX NpeaynpexaaroLwwyx 4eiCTBuiA:

- onpefienieHne KOHTPO/IbHbIX TOYEK NPoLecca, B KOTOPbIX MOXHO YCTPaHWUTbL OMacHOCTU WK KOHTPOMPOBaTb UX
BO3HWKHOBEHWE (KPUTUYECKME KOHTPOSIbHblE TOYKW, unn CCP);

- YCTaHOB/IEHME KPUTMYECKMX FPaHNL, NP KOHTPO/Ie BO3HVKHOBEHUS OMACHOCTEW, T. €. AN KaXAO0N KpUTUYEeCKoi
KOHTPO/BHON TOYKM HEOB6XOAUMO YCTAHOBUTL AMana3oH M3MEHEHUs NapameTpos;

- MOHUTOPUHI KPUTUHECKUX TPaHnL, AN K&KAOW KPUTUYECKON KOHTPOJSIbHON TOUKY;

- onpefeneHve KOPPeKTUPYIOLWMX AeliCTBUIA, ecnn napameTpbl NpoLecca BbILLM 38 YCTAHOB/IEHHbIE FPaHuLibI;

- yCTaHoB/MeHWe npoueayp Bepudukaumm:

- BHEJpeHvie npoueayp ynpas/eHus 3anucsimy v JOKyMeHTauuein Ha Kaxgom aTane mpouecca.

B.7.5 BbixOogHble fAaHHble

3aperncTpupoBaHHble 3anucu, BKIYas KapTbl aHasM3a onacHocTelt n nnaH HACCP. npeacTasnsitoT co6oli Bbl-
XoAHble gaHHble HACCP.

B kapTy aHasiM3a onacHocTeli Ana KakAoro atana npouecca A0/HKHbI ObiTb BKIOYEHbI:

- ONacHOCTW, KOTOpble MOryT O6biTb HOBbIMW, KOHTPO/IMPYEMbIMWU WM BO3pacTaloWUMK Ha AaHHOM aTane
npotecca;

- OLEeHKa 3HaYMMOCTU puUcka AaHHbIX OnacHOCTel (Takas OLeHKa pucka OCHOBaHa Ha pPacCMOTPeHWM nocnepg-
CTBUIA N BEPOATHOCTW ONAaCHOro COBLITUA W ABASETCA pe3y/bTaToM 06beAMHEHNS MOTYYEHHOTO paHee onbITa, NosyYeH-
HbIX 3KCNEePYMEHTa/IbHbIX AAHHBIX W AaHHbIX ONYy6/IMKOBAHHBIX UCTOYHWKOB):

- 3aK/1t04eHne 0 3HaYMMOCTY COBOKYMHOTO puUcKa:

- BO3MOXHble npegynpexjatolime AeicTBUA AN KaKA0A OnacHoOCTH;

- BO3MOXHOCTb MPUMEHEHNS1 MOHWUTOPUHra WM KOHTPO/S BO3HUKHOBEHWS OMACHOCTM Ha [aHHOM 3Tane
(T. e. NOATBEPXAEHWE TOr0, YTO TOYKA SBMSIETCA KPUTUHECKON KOHTPOJIbHOM TOUKOWA).

Mnax HACCP cogepXunT conpoBoAnTeNbHbIe NpoLiefypbl, NPUMEHEHVEe KOTOPbIX 0becneunBaeT ynpasnieHue puc-
KOM KOHKPETHbIX NpoekTa, NpoAykuuu, npouecca wunu npouedypsl. MnaH HACCP BkntovaeT B ceba nepeyeHb BCex
KPUTUYECKMX KOHTPO/IbHBLIX TOYEK C yKazaHMeM AN KakAoi KOHTPOSIbHOW TOUKM:

- KpUTMYECKUX TPaHuL, JONYCKaoLWMX NPoBeAeHe npeaynpexaaolmx AeiicTBuil;

- BbIMNOJTHAEMbIX AeACTBUIA MO MOHUTOPWHTY 1 HENPEPbLIBHOMY KOHTPOAO (B TOM Yuc/e Korga, KTo U KakMm cnoco-
60M BbINOSIHAET MOHUTOPWHT);

- Tpebyemble KOppPeKTUpytoLLme AeACTBMS NP 0OHAPYXEHUN HApYLLEHUS KPUTUYECKUX TPaHuL;

- cnocoba Bepudukaumn 1 AencTBMiA No perucTpauum 3anucei.

B.7.6 MNpeumyuiecTsa n HeoCTaTKn

Mpevmyuiectsa metosa:

- Metog HACCP npeacTtaBnsieT cob0ii CTPYKTYpUpPOBaHHbI NPoLLecc, KOTOpbI obecneunBaeT LOKYMEHTUPOBaH-
Hble CBUAETeNbCTBA KayecTBa MAEHTUdMKaLMM ONacHOCTW, YNpaBAeHNUs N CHWKEHUSI pucka.

- Metog HACCP opureHTVpoBaH Ha pelleHne npakTMyeckux BOMPOCOB: Kak W rae B npouecce MOXHO npegynpe-
[WTb NOAB/IEHVE ONAacHOCTEN W ynpaBiAaTb PUCKOM.

- Metog HACCP no3BonseT ynpasnsfTb PUCKOM B MpoLecce NPOU3BOACTBA, HE nonarascb TOMbKO Ha KOHTPO/b
rOTOBOV MPOAYKLMN.

- Metog HACCP pfaeT BO3MOXHOCTb MAEHTU(PULMPOBATL ONACHOCTW, Bbi3BaHHbIE AECTBUAMU Ye/loBEKA, U CO-
[epXuT cnocob ynpasneHns B MOMEHT COBEPLLEHNS OLIMGOYHOIO AeiCTBUA WM BNOCNEACTBUN.

HepocTaTkn metoga:

- Ana npumeHeHns metoga HACCP Heo6x0AuMmo, 4TO6Gbl ONacHOCTY Gblnv MAEHTUMLMPOBaHLI 1 onpeaeneH
COOTBETCTBYHOLLMIA UM prCK. Takke AO/MKHbI BbiTb ONpefeneHbl HEOOXoANUMbIE CpeacTBa ynpasnieHus. B npolecce npu-
MeHeHuss metoga HACCP Heo6xoAMMO onpefennTb KpUTUYEeCKne KOHTPO/IbHble TOUKW M KOHTPO/MpyeMble napameT-
pbl. YTO He BCerga BO3MOXHO W 4acTo TpebyeT NpUMEHEeHVs APpYrMX MeTOLOB MEHeKMeHTa pucka.

- MpyHATME Mep TONbKO NPU BbIXOAE KOHTPONMPYEMbIX NapameTpoB 3a YCTaHOBJ/IEHHbIE rPpaHuLbl He Bcerja faet
3hheKTUBHbIE pe3y/ibTaTbl, MOCKO/IbKY HE MO3BOMAET YYeCTb M3MEHEHWUS CpeAHero mpouecca, Korga KOHTPOSIMpYeMblit
napameTp M3MeHseTcA BO6M3W rpaHnLpbl.
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B.7.7 CcblnoyHble cTaHgapThl

MCO 22000 Cuctembl MeHempkMeHTa 6€30MacHOCTH MULLLEBbLIX NPOAYKTOB. TpeboBaHMs KO BCEM OpraHu3aLusm B
Lienn npounsBoACcTBa ¥ NoTpebIeHns NULLLEBLIX NPOAYKTOB.

B.8 OueHKa TOKCMKOJ/10TMYeCKOoro pucka

B.8.1 KpaTkuii 0630p

OUEeHKY TOKCMKOMOrMYECKOro pucka NpUMEHSIOT AN OLEHKU NOABEPXEHHOCTU PaCTEHWI, XMBOTHbIX WU nogel
BO3/E/CTBMIO 9KOIOrMYECKNX OnacHoCTel. MeHeKMEHT TOKCUKOIOTMYECKOro prcka Heo6X0AMM Ha KaxKAoM aTane npu-
HATWS peLleHuid, BKIoYas CPaBHUTENBHYIO OLEHKY 1 06paboTKy pucka.

MeTog, OLeHKM TOKCUKOMOTMYeCcKoro pucka BKIOYaeT B Cebsi aHasM3 onacHOCTel UM UCTOYHUKOB yuiep6a u nx
BO3/eCTBUIA Ha LienieBble rpynnbl HAceNeHNa 1 NyTeil 3KCNO3nLMK ONacHbIX BO34EWCTBUI Ha 3TV rpynMbl. MoyyeHHyo
MHhopmaLmio 3aTem obpabaTtbiBaloT 1 NOyYaloT BEPOSTHOCTHYHO OLEHKY CTENEHN 1 XapakTepa ylepba.

B.8.2 O6nacTb NpMMeHeHuns

[N oueHKN BO34eiCTBUA (TakMX UCTOYHMKOB, Kak XMMUKaTbl, MUKPOOPraHn3Mbl U Ap.) Ha pacTeHUs, XUBOTHBIX 1
ntofel Ncnosb3yoT OLeHKY TOKCUKO/IOTMYECKOro pricka.

OTfenbHble 31eMeHTbl aHHOr0 MeToAa, Takme Kak aHann3 nyTei aKCnosunumm, B KOTOPOM UCCNeayoT pas/inyHble
Cnocobbl pacnpocTpaHeHWs1 OMacHOCTY Ha O6BEKT, MOTYT 6bITb afanTpPoBaHbl U NPUMEHEHbI B Pa3/INYHbIX 061acTsx
MeHeKMeHTa pucka A5 340POBbS YeioBeKa M OKpyxXatolleid cpeapl 1 nonesHsl Npu naeHTudukaum metonos obpa-
60TKN pucka.

B.8.3 BXogHble faHHble

[na naHHOro MeToAa HEOOXOAVMbI OGBLEKTUBHBIE AaHHbIE O XapakTepe, CBONCTBaX OMaCHOCTEN, yA3BUMbIX Mec-
Tax Lie1eBoii rpynnbl HaceneHus (U Nomynauum) U B3auMogeincTenmn naeHTUMNLMPOBaHHbIX OMacHOCTel. JTW AaHHble
06bI4HO OCHOBaHbI Ha NabopaTopHbIX U 3NUAEMUONOTMYECKNX NCCNeA0BaHUAX.

B.8.4 MNpouecc BbINONIHEHMA MeToa

Mpouecc BkNtoYaeT B ceb NepeyncrieHHble Huxe aTanbl:

a) dopmynmpoBka Npobrembl, BKIOUAsA yCTaHOBEHWE 061acTy MPUMEHEHNS OLLEHKU NyTeM onpefeneHus uene-
BbIX FPYNM HACeNeHNs 1 TUMOB ONacHOCTEN.

b) VigeHTudmkaumsa onacHocTel, BKIOYasA UAEHTUMKALMIO BCEX BO3MOXHbIX CTOYHUKOB Bpeaa As Lienesoi
rpynnbl HaceneHns OT nccnedyemMbix onacHocTeld. MiaeHTudmkaums onacHocTeli 06bIYHO OCHOBaHAa Ha 3HaHWAX aKcnep-
TOB U faHHbIX ONy6/IMKOBAHHbIX NCTOYHMKOB.

c) AHa/M3 omacHOCTell, BKIoYas uccrefoBaHve xapakTepa W NpupoAbl ONacHOCTel M UX B3auMOAeWCTBMS C
06bEKTOM BO3AeNcTBMA. Hanpumep, npu nccnefoBaHWM BO3AENCTBUA Ha YenoBeYeCckulii opraHm3M XMMUYECKUX Be-
LL|eCTB 0NacHOCTN MOrYT BK/OUaTbL B CEOGS OCTPYIO U XPOHNYECKYH0 TOKCUYHOCTb, BO3MOXHOCTb nospexaeruns IHK. Bbi3bl-
BatoLLLero oHKonornyeckme 3abonesaHns, HapyLlleHns 3M6PMOHaNbHOTO PasBUTUA U Penpoaykummn yenoseka. Ona kax-
[10r0 onacHoro BO3AelicTBMA OnpefensoT BeMUnHy Bo3aeincTens (BosgelicTare), COBOKYNHOCTb BO3AECTBYIOLLMX onac-
HoCTeli, KOTOpbIM NoABepraeTca Lenesas rpynna Hacenenus (Josy), a Takke, N0 BO3MOXHOCTU, MeXaHW3M 3Toro onac-
HOro BO3AelicTBMA. Heo6X0ANMO OTMETUTL YPOBHM, Ha KOTOPbIX HET 3ameTHoro Bo3dgelicteus (NOEL) n HeT 3ameTHOro
oTpuuatensHoro Bodgelictaus (NOAEL). 9Ty ypOBHU MHOTAA MCMOMb3YIOT B Ka4YeCTBe KpUTepueB NpreMIeMocTi pUcka.

[na OLEHKN 3KCMO3NLIUN XMMUYECKUX BELLLECTB UCMOMb3YIOT pe3y/ibTarbl TECTUPOBaHUA U CTPOAT Kpusyto [lo3a —
BospeiicTBre (cM. pucyHok B.1). JaHHble 06bIYHO NOyYatoT HA OCHOBE TECTOB Ha XMBOTHbIX UM U3 3KCMEPVMEHTOB Ha
MCKYCCTBEHHO BbIPALLLEHHbIX TKAHAX U KNeTKax XWBOTHbIX.

PucyHok B.1 — KpuBas [josa — Bo3sgeiicTteue
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BosgelicTBue ApyrMx onacHocTeld, Takux kak BO3AeiCTBME MUKPOOPraHU3MOB WM U3MEHEHWe GUOI0rMYecKoro
BMAQ, MOXET ObITb ONpefeneHo Ha OCHOBE AaHHbIX HabMaeHUlA 1 3aNMAEeMUONOrNYeckux nccnepoBaHuii. Mocne Toro
KaKk xapakTep B3auMoAeilcTBMSI BO3GyauTeneii 6GonesHeli MM nNapasuToB ¢ 06BEKTOM UCCNeA0BaHWSA ONpeneneH,
OLIeHMBAIOT BEPOATHOCTb TOr0, YTO B pe3ynbTare MNOABEPXEHHOCTU KOHKPETHOMY BuUAYy OnacHOCTM 6yfaeT HaHeceH
KOHKPETHbI ypoBeHb Bpeja.

d) AHanus aKkcnosuumm, BKIYas MccnefoBaHne Toro, kak onacHoe BeLLecTBO UM ero ocTaTkv MOryT BO34eincTso-
BaTb Ha LiefieByto rpynny HaceneHns 1 B KakoMm KosimyecTse. [laHHblli 3Tan 4acTo COAEPXUT aHanun3 nyTeli pacnpocTpaHe-
HMS ONacHOCTeN, NPensATCTBYIOLMX 6apbepoB 1 (haKTOPOB, BMSIIOLLMX HA YPOBEHb 3KCno3uuuu. Hanpumep, npu nccne-
[0BaHNN XMMUYECKMX BbIBPOCOB aHaIn3 3KCNo3nLMN JO/HKEH BKIOYATL B Cebs: uccnefoBaHne Toro, HacKoNbKO Beuka
06/1acTb pacnbiNEHNA XMMUYECKUX BELLECTB, KakvM NyTeM BbIGPOCHI MOTYT MPOU3OATU M NPU KaKUX YCMIOBUSAX MOXET
BO3HUKHYTb MPAMOE BO3AeiCTBME Ha Mofeli N XMBOTHBIX, CKONTbKO XMMMYECKUX BELLECTB OCAAET Ha PacTeHWs, KakoBbl
nyTy pacnpocTpaHeHns SA0XMMUKATOB, NONaBLUMX B FPYHT, MOTYT /1N 3T XMMUYECKME BelLecTBa HakanMBaTbCs B XXMBbIX
opraHn3Max 1 B rpyHTOBbIX BOAaX. AHaUIM3 3KCMO3ULMKM MOXET cofiepxaTb uccnefoBaHvie napasvuTos, nonajatoLmx u3
OPYrX pervoHoB, NyTU NX PacnpoCcTpaHeHUs N BO3AENCTBUS HA 06bEKTbI XUBOIM NPUPOAbI.

€) XapakTepucTrka pucka, Bi/IovatoLas c6op 1 0606LLeHMe NOTYyYEHHON HhopMaLmy Ha 3Tanax aHamsa onac-
HOCTeli M aHanM3a 3KCNo3nLMM 1 OLEHKY BEPOSITHOCTU NOCNeACTBUI B C/lyHae COBMECTHOrO BO3AENCTBMA onacHOCTEN.
B cuTyauum ¢ 60/bLIMM KONMYECTBOM OMACHOCTEN 1 NyTell NX pacnpocTpaHeHWsi MOXeT 6biTb NPOBEAEH UX HauaslbHbI
aHanu3, a 3aTem JeTaslbHblii aHa/M3 onacHOCTeR 1 3aKCno3uuunu. AHanu3 pucka AO/MKEH BbiTb BbINO/HEH HAa OCHOBE
06LMX CLeHapues pucka.

B.8.5 BbIxogHble faHHble

BbIxoAHble AaHHble 0ObIYHO XapaKTepu3yloT YPOBEHb pUCKa BO3AENCTBUA 3KCMO3MLMM Ha paccMaTpuBaemblii
06bEKT KOHKPETHOW OMacHOCTU B MMEILLMXCA YCNOBUAX. PUCK MOXET ObiTb NpeAcTaBneH B BUAE KOMYECTBEHHOW,
CMeLUaHHOM MM KaYeCTBEHHOM OLeHKW. Hanprmep, pyuck OHKOMOrMYecknx 3abosieBaHnil YacTo XxapakTepusyloT BEPOSIT-
HOCTbIO TOrO, YTO YesloBeK 3ab0neeT B TeUEHUe yKa3aHHOro nepuofa BCAeACTBME BO3AEWCTBUA KOHKPETHbIX BPeAHbIX
XUMMYECKMX BellecTB. CMeLUaHHbIA aHaM3 MOXET 6biTb UCMOMb30BaH A1 MOSTyYEHNS MHAEKCA PUCKa KOHKPETHOro
BPELHOro XMMMYECKOro BelecTBa MM BpeAHOro MMKpoopraHuaMa. KayecTBeHHas oueHka pucka MOXeT NpeAcTaBnsTh
co60I1 OTHECEHWE puCKa K OAHOMY U3 YpOBHeEl (BbICOKOMY, CpPeAHEMY, HM3KOMY) WM OnNucaHue BeposTHOrO BO3Aei-
CTBUS.

B.8.6 MNpeunmyLiecTsa n HegoCTaTKn

MpenmyLLecTBO AaHHOTO aHanM3a COCTOUT B TOM. YTO OH obecneuymBaeT AeTasibHOe NOHWMaHue nNpobrembl 1
¢hakTOpOB, CNOCOGCTBYHOLLMX NOBBILLEHNIO pUCKa.

AHanu3 nyTeil pacnpocTpaHeHus o4YeHb MoneseH ANa Bcex obnactein aHanmsa pucka. OH NO3BONAET UAEeHTUK-
UMpoBaTh. Kak 1 rae MOXHO YCOBEPLUEHCTBOBATL CPeACTBa yrpasBieHns U NPUMEHUTL HOBbIE.

OpHako AoNs AaHHOro aHanm3a HeobxoAVMbl AOCTOBEPHbIE AaHHble, KOTOpble YacTo He AOCTYMHbI UM UMEKT
BbICOKMI YpOBEHb HeonpegeneHHocTU. Hanpumep, o6Lime AaHHble 06 OMacHOCTAX, MOJlyYEHHbIE HA OCHOBE 3KCmepu-
MEHTOB Ha XXMBOTHbIX, MUCNOMbL3YIOT AN NOCTPOEHUSA KpuBOi [loza — Bo3aeincTBmMe 1 3KCTPanosMpyoT A8 OLEHKM
BO3/eiCTBMIA Ha yenoBeka. CyLLeCcTBYIOT MHOXECTBEHHble MOAENN Takoi akcTpanonsaumn. Eciv o6bekTom sBnsetcs
OKpyxatoLias cpefa, a He NoAU, U ONacCHOCTU He ABAAKOTCH XUMUYECKUMU, AaHHbIX, COOTBETCTBYIOLMNX KOHKPETHbIM
YCNOBUAM MCCef0BaHNSA, MOXET ObITb HEOCTaTOYHO.

B.9 CTpyKTypupOBaHHbIli aHanm3 cueHapueB MeTOA0M «4TO, eC/IN?»

B.9.1 KpaTkuii 0630p

MeTog SWIFT IlnepBoHayanbHoO 6bin paspaboTaH B kauecTse 60/1ee NPoCcToii anbTepHaTuBbI uccnegoBaHns HAZOP.
3T0 cMCTEMATV3NPOBAHHBI METOA UCCEA0BaHNS CLEHapUeB, OCHOBaHHbIN HA KOMaHAHOW paboTe, B KOTOPOM MCMOMb-
3YHOT Habop coB UM hpas-noAckasok, NOMOratoLmMx B NpoLiecce CoBeLLaHns yHacTHKam rpynnbl naeHTuguLmposaTb
onacHble CMTyaLun 1 co34aThb CLieHapuii nx passutus. Begylumii v rpynna, ncnonb3ys ctaHgapTHble pasbl «4To. ecim»
B COYETaHUM C NOACKa3KaMmn UCCNeaytoT, Kak cucTeMa, 31eMeHT NPov3BOACTBEHHOMO npoLecca, opraHn3auus uam npo-
ueaypa 6yayTt Bectn cebsi nof BO3AeNCTBMEM OnacHOro cobbitusi. Metog SWIFT 06bI4HO NPUMEHSOT ANs1 60/bLMX
cuctem c 60siee BbICOKMM YPOBHEM AeTanv3aumu, Yem no3BonseT uccnegosaHve HAZOP.

B.9.2 O6nacTb NpuMeHeHus

MeTtog SWIFT nepBoHavasnibHO 6bln paspaboTaH AN UCCNef0BaHNA ONAaCHOCTEN XUMUYECKUX U HedbTexummuec-
KUX NpeanpusTuii, No3gHee ero CTasv LWMPOKO NPUMEHSITb K CMCTeMaM, UX 3/1eMeHTaMm, npoueccam, npouegypam u
opraHuzaumm B uenom. OCOBGEHHO 4YacTO AaHHbIi MeTog, MPUMEHSIOT ANS WUCCNefoBaHWs NOCNeACTBUA U3MEHEHUA,
a Takxe HOBbIX N U3MEHEHHbIX BUAOB pucka.

B.9.3 BxofHble faHHble

Vccnepyemble cuctembl, npoueaypbl, 3feMeHTbl, NPOLECChl UMM UX U3MEHEHNS HEOOXOAMMO TOYHO onpefe-
NnUTb A0 Havana uccneposaHus. Cnedyet ycTaHOBUTb BHYTPEHHME W BHELWHWE Lenn 1u 06nacTv NpUMEHeHNUs nyTem
npoBefieHns1 onpoca 1 U3yvyeHns BcriomoraresibHbIX OKYMEHTOB, NiaHoB U rpadmkoB. O6bIYHO UCCNefyeMble 3/1EMEHT,
CUTyaumMio Uan cucTeMy nNoapasfenstoT Ha vacTu, y3/bl UK KKHYEeBble KOMMOHEHTbI, YTOObI YNPOCTUTL NPOLEeCC aHanu-
3a. 3T0 pexe AenarT Ha atane onpegeneHnus 06bEKTOB UCCNeA0BaHUA NpY UCNONb30BaHUN mMeToga HAZOP.

1] SWIFT — Structured what-if technique.
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[pyrMMn KNHoYeBbIMA BXOAHBIMU [A@HHbIMW SBAAIOTCSA 3HAHWS 3KCNEPTOB W ONbIT CNELMa/IMCTOB, YYaCTBYHOLLMX
B rpynnoBbIX UCCNEfOBaHUSX, K OTOOPY KOTOPbIX HEO6XOAMMO NOAXOANTL OYeHb TLaTeNbHO. Bce npuyacTHbIe CTOPOHBI
[0/MKHBI 6bITb NPeAcTaBneHbl N0 BO3MOXHOCTW C ykazaHUMeM onbiTa paboTbl C aHa/IOTMYHBIMU 3NIEMEHTaMK, cucTema-
MW. UX U3MEHEHUSMU WM CUTYaLUSIMU.

B.9.4 MNpouecc BbINO/IHEHNA MeToAa

MpoLiecc cocTonT 13 cneayoLLnx aTanos.

a) [lo Havana vccnefoBaHWs BefyLUMIA cocTaBnseT CUCOK CNOB Wan pas-noAckasoK, KOTOPbIA FNOKET OblTbh
OCHOBaH Ha CTaHAapTHOM Habope C/ioB 1 hpa3 MM COCTaB/IeH CaMOCTOATE/IbHO, HanpaB/feHHbI Ha obecnevyeHve
BCECTOPOHHEr0 aHasm3a OnacHOCTeN U pucka.

b) B Havyane coBelyaHnsi He06X0ANMO 06CYAUTL U COrIacoBaTh BHELLHWE U BHYTPEHHUE Lienn 1 061acTb NpuMeHe-
HUS nccnefyemMblx aN1IeMeHTa, CUCTEMbI, UX U3MEHEHWIA NN CcUTyaummn.

c) Janee Bepywwii npegnaraet yyacTHMKaM 06CyanTh:

- U3BECTHbIe OMAacHOCTU U PUCK;

- NpefblayLwye onbIT U MHUUAEHTI;

- U3BECTHbIE U CYLLECTBYIOLLME CPEACTBA YNPaBAeHNsa 1 3aluTHbIe Mepbl;

- 06s3aTenbHble TPeboBaHMS U OrpaHUYEeHUS.

d) O6cyxaeHne NpoxoanT nerye, ecnu BONPOChl COCTaBEHbI C UCMOMb30BaHNEM (dpa3 «4TO. eciv» U C/I0B UK
06bekTOe-noAcKa3ok [Mpumepamun hpas «4To. ecM» MOryT ObiTb Takue ppasbl, Kak «4TO MPOM3OAAET, ecnu ...»,
«YTO CYYUTCSH, €C/IN ...». KMOT KTO-TO WA MOT/10 YTO-TO ...». OCHOBHas 3afadya COBELLaHWs — CTUMY/IMPOBATL rpynmny
K MCcCefjoBaHNI0 BO3MOXHbIX CLieHapMeB OMacHbIX COObITUIA, UX MPUYWH, NOCIEACTBUIA 1 BO3AEACTBUIA.

e) Mpynna nccnefosaHua Ao/mkHa 0606LLMTL NOYYEHHY0 MHChOPMALIMIO O pUCKe N pacCMOTPeTb CpeacTBa ynpas-
neHus.

1) OnucaHne pucka, ero NPUYKH, NOCNeACTBUI N NNaHMPYEMbIX CPeACTB ynpasieHns, 0406pEHHbIX rpynnoii nccne-
[0BaHUA. JO/KHO ObITb 3aperncTpuposaHo.

n) Nccneposatensckas rpynna o/mkHa paccMoTpeTb BONpoc 06 afilekBaTHOCTY 1 3¢hdheKTUBHOCTY CPeACTB ynpas-
NeHnA. oueHUTb 3WEeKTUBHOCTL YNpaB/ieHNss PUCKOM U AaTb COOTBETCTBYIOLLEE 3aK/ioyeHne. Ecnuv B 3ak/ioveHun faHa
HeyaoBneTBOpUTENbHASA OLEeHKa CpefcTBaM ynpas/ieHWs 1 NPOLeccy ynpasfieHus pUckom, TO rpynna Ao/mkHa fanee
60s1ee rnyboko paccMoTpeTh 3aady 06paboTkn pucka v onpefenuTs Heo6xoAMMble CpefCcTBa ynpas/ieHns.

h) B npouecce nocnegytoLiero o6cyxaeHna Heo6xoanMo MCNob30BaTb BOMPOChHl B (DOPME «4TO. ecnu» Ans
naeHTUdUKaL MM nocneayrowmx BUa0B pucka.

i) BeayLwuii fO/MKEH UCNONb30BaThb CNUCOK CMOB-NOACKA30K ANA yNpaBeHns 06CyXAeHWEM 1 NOMOLLM B BblisiBNe-
HUWM AONOSTHUTENBHBIX NPOBSeM 1 CLeHapueB pas3BuUTUA OMAaCHOrO COObITUSA.

j) Ansa onpepeneHns NPUOPUTETHOCTU HEOBXO0ANMBIX AEACTBUI 06bIYHO UCMO/b3YIOT KAaYeCTBEHHbIN UKW CMeLLaH-
HbIli METOAbI OLLEHKM prcka. OLeHKY pycka 06bIYHO NPOBOAAT C YHETOM CYLLECTBYHOLLMX CPEACTB yNpasBneHus 1 nx adpdex-
TUBHOCTMW.

B.9.5 BbIXO4Hble faHHble

BbIXoAHblEe faHHbIe BK/IHOYAKT B CEOS PEECTP puUCKa U paHXMpPOBaHHbIE MO 3HAYUMMOCTU AEWCTBUS WK 3ajaun
ynpasneHns puckoMm. 3TW 3agaun MOryT CTaTb OCHOBOW nnaHa 06paboTkn pucka.

B.9.6 MNMpeumyuiectsa n HegoCTaTKN

MeTton SWIFT nmeeT crnegyroLine npenmyLLecTsa:

- MeToa NpyMEeHUM Ko Bcem hopmaM 3/1EMEHTOB, CUCTEM, CUTyauuid, YCNOBWIA, OpraHu3auuii u BULOB AeATesb-
HOCTW.

- MeTog TpebyeT MUHVMMaIbHOWM MOATOTOBKM FPyNMbl UCCEA0BAHWNA.

- MeTog fOCTATOYHO GbICTPO NOMOraeT MAEHTUULMPOBATL OCHOBHbIE OMACHOCTH, KOTOPbIE CTAHOBATCA OYEBUA-
HbIMK B npoLecce o0b6CyxaeHus.

- CUCTeMHbI NoAxoA, K MccnefoBaHWio NO3BONSET yyacTHMKAM YBUAETb Peakumio CUCTEMbl Ha OTK/IOHEHWS,
He OrpaHMuYMBasiCb PacCMOTPEHWEM MOCNeACTBUI OTKasa KOMMOHEHTOB.

- MeToa MOXeT 6bITb UCNOML30BaH A1 MAEHTUUKaLMK CNOCO6OB yNyULLEeHUs NPOLEeCccoB U CUCTEM U onpeaene-
HUSA Mep. NPUBOAALLMX K NOBbILLEHWNIO UX HALEXHOCTH.

- BoBneyeHve B 06CyxaeHVe NuL,. OTBETCTBEHHbIX 3a CYLLECTBYHOLME CPeACTBa ynpaBneHnsa u aanbHeliwne aei-
CTBMS /10 06paboTKe pucka, NoMoraeT NoBbICUTb 3PEKTUBHOCTL PaboThbl rpynnbI.

- MeTog nomoraeT B CO34aHWM peectpa pucka v nnaHa o6paboTku pucka, He Tpebyst 60/bLUMX JOMNOMHUTENbHBLIX
YCUNWA.

- B OT/IM4MB OT 06bIYHBIX METOAOB, KOra A5 OLEHKU pUCKa NPUMEHSIIOT KAYECTBEHHbIE UM CMELLaHHbIe MeTobl,
yfenss OCHOBHOE BHUMaHve npeAnpuHUMaemMbiM Aenctensam, metos SWIFT MOXeT 6bITb UCNOMb30BaH ANA UAeHTUdU-
Kauumy onacHocTeil n pucka, 4718 KOTOpbIX B JasIbHENLLEM BO3MOXHO NMPUMEHEHME KO/IMYECTBEHHbIX METOAOB OLIEHKM
puvcka.

MeTtog SWIFT nmeeT cnefytoLume HefoCTaTKn:

- Ons adhhekTBHOIrO NPUMEHEHUSI AaHHOr0 MeToAa HeobxoAuM ONbITHbIV BeAYLUWA.

- Heobxoanma TLlaTesibHasi NOArOTOBKa OGCYXAEHWIA, YUTOObI Bpems COBELLaHUA UccrefoBaTebCkoi rpynmbl He
6bIN10 NOTPAYEHO BNYCTYHO.
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- Ecnm nccneposatesisckas rpynna He UMeeT JOCTATOYHOrO OMbITa WM €C/IM cucTeMa MOACKA30K He ABMseTcs
BCECTOPOHHEN, TO HEKOTOPbIE PUCKM WM ONACHOCTY MOTYT GbITb MPONYLLEHbI U HE NAEHTUNLIMPOBAHbI.

- MNpumeHeHVe MeTofa Ha 06LLeM ypoBHe He Bcerga oTpaXaeT BeCb KOMM/IEKC NPO6/IEM U MOXET He BbIABUTbL
[eTasM3npoBaHHble UM KOPPenMpOBaHHbIE MPUYMHBI.

B.10 AHanu3 cueHapves

B.10.1 KpaTtkuii 0630p

HaumeHoBaHWe MeTopa «aHan3 CLeHapueB» [JaHo npoueccy paspaboTku onucaTesibHbIX Mofeneil passuTus
CO6bITWIA. MeTog, MOXET 6bITb MCMO/b30BaH AN MAEHTUMKALMN pUCKa NyTeM PacCMOTPEHNS BO3MOXHbIX COBbITUI B
6yayLiem u uccnefoBaHns UX 3HAYMMOCTU W MOCNEACTBUA. Habopbl cueHapues, OTPaKatoLmX, Hanpumep, «IyyLlmnii
cnyyaii», «xXyALmnii cnyyaii» n «oXxugaeMblii cryyait», MoryT 6bITb MCMNO/b30BaHbI A1 aHaIM3a BO3MOXHbIX MOCNeACTBUIA
N UX BEPOATHOCTM AJ151 KaXKAO0ro CLeHapusl.

B0O3MOXHOCTV MeToAa aHam3a CLueHapveB MOXHO MPOW/IICTPUPOBaTb, PacCMaTpuBas OCHOBHbIE W3MEHEHWS
3a npoLwble 50 NeT B TEXHOMOMUAX, NPeAnovTeHNsX noTpebuTteneli, coLumabHbIX OTHOLLEHUSX U T. 4. B npouecce aHanu-
3a cLieHapueB TPyAHO NPOrHO3MpOBaTb BEPOSTHOCTb TakMX M3MeHeHWii B GyAylieM, OfHAKO MOXHO aHa/u3upoBaTb
nocnefCcTemns, NOMoYb OpraHusauusM MUCronb3oBaTb NpenMyLlecTsa U obecneuntb YCTORUMBOCTb K MPOrHO3MPYyEMbIM
N3MEHEHUAM.

B.10.206n1acTb NPUMEHEeHNs

AHanu3 cueHapreB MOXET ObITb NOME3€H B MPUHSATUM NOMTUYECKNX PELLEHWIA 1 MNaHMPOoBaHUM ByayLLmx cTpaTe-
TWiA, a TaKKe Npu PacCMOTPEHUN CYLLECTBYIOLMX BUOB AeATeNbHOCTU. [JaHHbli MeTo[ MOXET ObiTb UCMO/b30BaH A/1S
BCEX TPeX 3/IEMEHTOB OL|EHKM pucka. Ha atanax naeHTurkauum v aHannsa pucka Habopbl CLieHapueB, OTPaXKaoLLKX,
Hanpumep, AyJlInii, Xyawmnii n Hanbonee BEPOSATHBIV Ciyvali, MOTyT 6bITb UCMNO/b30BaHbI A1 YCTAHOB/IEHUA TOrO, YTO
T7IOKET MPON30ATN B KOHKPETHBIX 06CTOATENbCTBAX, & TakKe /1 aHasM3a NoTeHUMasIbHbIX MOCNEACTBUI 1 X BEPOSTHO-
CTU ANS1 K&KAOro CueHapus.

MeToq, aHa/M3a cueHapueB IMTOXET ObITb NCMNOMb30BaH A1 MPOrHO3MPOBaHNA BO3MOXHbIX YTPO3 U UX Pa3BUTUA BO
BpEMEHM W MOXeT 6biTb NPUMEHeH AN BCeX TWUMOB PuUCKA B KPATKOCPOYHOM W [AOMTOCPOYHON MepcnekTuse.
B KpaTKoCpO4HOIi MepcnekTviBe NP HaIMYMKM JOCTOBEPHBIX AAHHbBIX BEPOATHbIE CLEEHapui MOTyT 6bITb 3KCTPanoamMpoBa-
Hbl Ha OCHOBE CYLLECTBYIOLLMX AaHHbIX. B 40NrOCPOUHOl NepcnekTuBe ¢ y4eTOM HU3KO JOCTOBEPHOCTU AaHHbIX aHaIn3
CLieHapueB MO3BOJISIET ONMpefennTb 06N XapakTep passBuTHS COBbITUIA.

AHann3 cueHapueB MosieseH B CUTyaLuu, KOrAa MMEKTCs 3HauMTe bHble Pas/inuna Mexgy nonoXuTeIbHbIMU U
oTpuLaTesibHbIMM pe3y/ibTaram, B TOM Y/C/ie BO BPEMEHW 1 A5 Pa3fIMYHbIX FPynn UK OpraHn3aLyii.

B.10.3 BxogHble faHHble

Heobxo4uMbIM YCM0BUEM NPUMEHEHUA METOAA aHan3a CueHapueB SAB/ISETCA Ha/uuue rpynnbl CNeyuaIncTos,
061a4atoLLmx NOHVMaHNeM XapakTepa nccnefyembiX M3MeHeHni (Hanpumep, BO3MOXHbIX AOCTUXEHWUI B TEXHOMOTUSX).
3TN cneynanncTbl AO/MKHbI BbITb CMOCOGHBLI CNPOrHO3MPOBaTL CUTYaLmMio B Byfyllem, He npuberas K aKCTpanonAumum Ha
OCHOBE [JaHHbIX NPOLU/bLIX COOLITWIA. M0MNE3HO TaKke WUCMO/b30BaHWE AaHHbIX INTEPaTYPHbIX WCTOYHUKOB W AaHHbIX,
OTHOCALLUMXCA K NPOUCXOAALLUM U3MEHEHUAM.

B.10.4 lMpouecc BbINO/HEHNA MeToAa

CTpykTypa MeTofa aHa/In3a CueHapueB MOXET ObiTb (POPMaIN30BaAHHON WM NPOV3BOJILHOA.

Mocne chopmmpoBaHns rpynnbl, YCTAHOBMEHNS KaHa/oB o6MeHa MHdopmaLyveli, onpefeneHns uccnegyembix
npo6nem n 0651acTi NPUMEHEHNSA MeToAa HeobXOoAMMO UAEHTUMULMPOBATL XapakTep BO3MOXHbLIX W3MEHEHWN.
CnepyeT Takke MCCnefoBaTb OCHOBHbIE TEHAEHLMMN U OLEHUTb BEPOATHOE BPEeMSs M3MEHEHMWI Ha OCHOBE 3KCMEepTHOro
nporHosa.

Viccnepgyemble U3MEHEHVS MOTyT BK/oUYaTb B Ce6S:

- BHelLHMe U3MEeHeHMs (Takne Kak U3MEeHEHWs TEXHOOINIA);

- pelleHwsl, KOTopble HEOBXOAVMO NPUHATL B GAvkaliem GygyliemM 1 KOTopble MOryT MPUBECTU K pas/inyHbIM
pesynbTaram;

- MOTPEeBHOCTY MPUYACTHLIX CTOPOH U BO3MOXHbIE U3MEHEHUS,

- U3MEHeHWs B Makpocpege (06s3aTeNbHbIX TpeboBaHuii, gemorpacmu 1 T. 4.), HEKOTOpble U3 KOTOPbIX HeU3tex-
Hbl. pyrne BO3MOXHbI.

MHorga n3MeHeHus MOryT NpPOM3ONTK BCeACTBME APYroro OnacHoro cobbitus. Hanpumep, n3MeHeHve kammara
NPUBOAMT K M3MEHEHUAM NMOTPEBUTENILCKOrO Crnpoca Ha NPOAYKTbI MUTaHWS, YTO BAVSET Ha TO. Kakve NPOAYKTbl MUTaHWs
BbIFOAHO 3KCMOPTUPOBATb, a Kakve — BblpallBaTb B CBOEM pPervoHe.

3aTeM creflyeT COCTaBUTb NepeyeHb SIoKaslbHbIX (PaKTOpPOB U MakpohaKTOpoB WM TEHAEHLMI U paHX1poBaTbh
CHayana no 3Ha4MMoCTW, 3aTem No HeonpegesnieHHocTn. Ocoboe BHUMaHWe credyeT yaensaTb haktopam, KOTopble
ABNAOTCA Hanbonee 3HaUMMbIMKU U 60nee HeonpeaeneHHbIMU.

KntoyeBble hakTopbl UM TEHAEHLMWN HAHOCAT Ha KapTy HanpoTMB APYr Apyra, 4To6bl NoKasaTb U BbIABUTL 06/1aCTH
paspaboTkn cLeHapues.

O6bI4HO MNpepgnaraloT Habop cueHapueB, KakAbld M3 KOTOPbIX COOTBETCTBYET BEPOSITHOMY M3MEHEHUIO napa-
MeTpoB.

3arem 18 KakAoro cLueHapus COCTaB/IAIOT OonucaHue nepexoda OT UCXOAHON CuTyauun K paccmaTtpvBaemMoMy
cueHaputo. OnuncaHve MOXET BKIOYaTb BEPOSITHbIE AeTasn, KOTOpble MOryT ObiTb OYEHb MOJE3HbI A8 CLieHapus.
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[anee cueHapum MOryT 6bITb MCMO/b30BaHbI A1 UCCNEeA0BaHNSA UM OLEHKWM UCXOAHOW npobnemsl. Mpu npoBe-
[EeHVUN nccnefoBaHWin He0BX0AMMO YUMNTLIBATL BCE CYLLECTBEHHbIE, HO NPOrHO3uMpyeMble hakTopbl (HanpuMep, UCnosb-
3yI0T LWAGMOoHbLI). 3aTem cnegyeT uccnefosarth BbINOSHEHVE NOMUTUKA UK AEATENIbHOCTU MPU peasinsauymn 3Toro cLueHa-
pys 1 OLEHUTb pe3y/bTaTbl NpeABapuUTeNIbHOro UCCNeAoBaHNsA CLeHapust C UCNoMb30BaHMEM BOMPOCOB «4TO. CNu»,
OCHOBaHHbIX Ha MPeAnoOKeHUAX Mogeneil.

Mocne npoBefeHNs OLLEHKN BOMPOCOB WU NPEANONOXeHW OTHOCUTENbHO KaX4Ooro CLeHapus MOXeT cTaTb
OYEBMAHBIM, YTO UMEHHO HEOOXOAVMO N3MEHUTb U Kak 3TO cenaTb Hambonee LenecoobpasHbiM 1 6e3onacHbIM obpa-
30M. MoryT 6bITb Takxe onpefesieHbl OCHOBHbIE WHAMKATOPbI, yKasblBatoLMe Ha NOSB/IEHNE BO3MOXHbLIX U3MEHEHWNA.
MOHUTOPUHI OCHOBHbIX MHAMKATOPOB W MPeAnpUHATbIE OTBETHbIE MEpPb! NO3BONAIOT 06ecneynTs BO3MOXHOCTbL BHECE-
HUSI U3MEHEHWI1 B 3an/iaHNpoBaHHble CTpaTernu.

Tak Kak cLeHapum 0XBaTbIBaOT TOSIbKO OTAE/bHbIE YACTN BO3MOXHOIO pasBuTUA ByAyLUMX COBLITWIA, BaXHO yAOC-
TOBEPUTLCA. YTO YYTEHbI BEPOSAITHOCTU NOSIB/IEHUA KOHKPETHLIX CLEHapWeB, T. €. ONpefeninTb CTPYKTYpY pucka. Hanpu-
Mep. ecnv UCNONb3YHOT CLEHapun NyyLlero cayyas, XyaLero cayyasa n Hambonee BepPOATHOrO Ciyyas, He06xoAMMO npes-
NPUHSATL HECKOJIbKO MOMbITOK A1 MX KBa/MCOMKALUM U OLEHUTL BEPOSITHOCTb MOSIB/IEHUSI K&XAOTO CLEHapus.

B.10.5 BbixogHble AaHHble

Hanbonee nogxoAsLlero cueHapusi MOXeT He 6biTb, OjHaKO aHa/In3 No3BONSET NOMyYNTb 6Ooslee YeTkoe NoHUMAa-
HVe BapuaHTOB Pas3BUTUS COObLITUI U CNOCOOOB M3MEHeHUs AelCTBUIA Npy N3MEHEHUN WHAWKATOPOB.

B.10.6 MNpeumyLiecTsa n HefocTaTku

AHasIn3 cLieHapreB yUNTbIBAET BapuaHTbl ByayLLero pasBuTs CoOObITUIA 1 MOITOMY MOXET 6bITb 6o/1ee NpeanoyTH-
TeflbHbIM NPU TPaAWLMOHHOM NOAXOAE K NPOrHO3MPOBaHWI, B COOTBETCTBMM C KOTOPLIM Ha OCHOBE CLeHapveB NpoBoO-
[OAT OLLEHKY BEPOSITHOCTU MO LWKasie (BbICOKasA, CPeAHAs M HU3Kas) Ha OCHOBE UMEKLLMXCA AaHHbIX, npeanonaras, 4to
pasBuTHe CobbITUIA ByaeT COOTBETCTBOBATb, M3BECTHbIM B MPOLLIOM TEHAEHLUMAM. DTO BaXHO B CUTyaLumn, korga Hego-
CTaTOYHO 3HaHWIi 06 nccnedyemMoi npobneme 415 NPOrHO3VMPOBAHWS €B Pas3BUTUS WM KOTAA ONAacHOCTb MOXET BO3HMK-
HYTb B OTAa&/IEHHOM ByayLlem.

C 3TMM npevMyLLEeCTBOM HanpsiMylo CBA3aH HefoCTaToOK MeToda aHa/msa CLeHapues, KOTOpbli 3akiouvaeTca B
TOM. YTO B CMTYyaLWKn C BbICOKOW HeonpeaeneHHOCTbI0 HEKOTOpPblE U3 CLeHapueB MOryT ObiTb HepeaslbHbIMU.

[naBHble TPYAHOCTM UCMOMb30BaHNS MeTOAa aHan3a CLeHapreB CBA3aHbl C HAUIMYMEM [aHHbIX 1 CMOCOBHOCTLIO
aHa/IMTVKOB U /UL, NMPUHUMAIOLLMX PeLLeHuns, paspaboTaTb peasibHble CLEeHapun ¢ NoAfatloLLMMUCA UCCNef0BaHN
BO3MOXHbIMU pe3y/bTartamu.

HepocTaTok MCnonb3oBaHKsA MeTofa aHasm3a CLeHapueB [151 060CHOBaHWSA MPUHATWS PELUEHWIA COCTOMT B TOM,
YTO MCNOJIb30BaHHbIE CLieHapuM MOryT He UMeTb JOCTOBEPHOro 060CHOBaHMUS: AaHHble MOryT 6bITb rMNOTETUYECKUMU, a
HBPEa/IMCTUYHOCTb Pe3y/bTaToB [TIOKET OblTb HE BbIsIBMIEHA.

B. 11 AHanun3 Bo3aencTemsa Ha busHec

B.11.1 KpaTkuii 0630p

MeToa aHanm3a Bo3aencTBusa Ha 6usHec (BLAL), Takke N3BECTHbIN Kak OLeHKa BO34eiCTBMA Ha BusHec, No3BONs-
eT uccnefosaTtb, Kak KloueBble BUAbI OTKa30B/HapyLUeHuii/pa3pyLleHuii MoryT NoBAVSATb Ha KIloYeBble BUAb! feaTe lb-
HOCTW ¥ NpoLiecchl opraHn3aummn, a Takke UaeHTUULMpoBaTb U KONMYECTBEHHO ONpeAennTb HEO6XO0AVMblE BO3MOX-
HOCTW 4151 ynpaBfieHnsl opraHu3aumenn B aTux ycnosusx. [lpouecc metoga BIA obecneumBaeT cornacosaHue u
noHNMaHwue:

- nAeHTUUKaLMN U KPUTUHHOCTY KOYEBbIX BU3HEC-NPOLLECCOB, OYHKLMI, CBA3AHHbLIX PECYPCOB W KNOYEBbLIX B3a-
MMOCBSI3€elA, CYLLeCTBYIOLLMX B OpraHu3aLmu;

- B/IMSIHWS OTKa30B/HapyLUeHW/paspyLLIeHnii Ha BO3MOXHOCTW OpraHun3aumm 4octTuraTb YCTaHOB/EHHbIX KpUTUYecC-
KuX Leneli 6usHeca;

- HE06X0AMMbIX BO3MOXHOCTEN ynpaB/ieHns BO34eNCTBNEM OTKa30B/HapyLUeHuii/pa3pyLueHnii 1 BOCCTaHOB/IEHW-
€M HOpPMasIbHOro Xofa AeATenbHOCTY OpraHusaLuu.

B.11.2 O6nacTb NpyMeHeHus

MeTog BIA vcnonb3yloT npu onpegeneHnm KpUTUYHOCTU NPOLLECCOB OpraHunsaLumn, BpeMeHN UX BOCCTaHOB/IEHUSA
(RTO2!) 1 Heo6X0AMMbIX PecypcoB (aKTUBbI, NEPCOHaU, HaBblKW, TEXHOMIOMMW, MPOU3BOACTBEHHbIE NIOWAAN U UHhopMa-
Lusa) Ans obecneyveHns AOCTMXKEHUS YCTaHOBMEHHBIX Leneii. Kpome Toro, metog BIA nomoraeTt npu onpegeneHnn B3au-
MOCBA3eli Mexay npoueccamv, BHYTPEHHUMW U BHELUHUMU CTOPOHAMMW M BCEMU LieNnoYKamy NOCTaBOK OpraHm3auunm.

B.11.3 BxogHble fAaHHble

[na npumeHeHWs meToda HEOoB6XOAUMbI:

- rpynna aHaausa u paspaboTku nnaHa HenpepbiBHOCTM 6U3Heca;

- MHhopMauwmsa o0 Lensx, okpyxaioleli cpefe, Buaax fesaTeNbHOCTU 1 B3aMMOCBS3AX OpraHn3aLmm:

- No4po6HOe onucaHwe BWAOB [EATeNbHOCTU U (DYHKUMOHMPOBaHNA OpraHv3auuu, BKIYaloWmMX npoLecchl,
BCMoOMoOraTe/ibHble pecypcbl, B3auWMOCBS3V C APYTMMU OpraHusauusiMm, cornalleHms o6 ayTCopCuHre, NpuyacTHble
CTOPOHbI;

- 3KOHOMWYECcKMe U NPOM3BOACTBEHHbIE MOCNEACTBUSA, BbI3BaHHbIE HapyLUEHWEM KPUTUYECKWUX NPOLLECCOB:

- NOATOTOB/IEHHbIE AHKETbI:

- CMWCOK OnpalunBaembIX NWL, B COOTBETCTBYIOLUMX 06M1acTAX AeATeNbHOCTM OpraHu3aumnm U'mam NpUYacTHbIX
CTOPOH.

" BIA — Business Impact Analysis.
21 RTO — Recovery Time Objective.
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B.11.4 MNpouecc BbINONHEHNS MeToda

B npouecce BIA 06bI4HO CMOMB3YIOT aHKETMPOBAHWE, MHTEPBbLIO, CTPYKTYPUPOBaHHbIE COBELL@HNA U UX KOMOBK-
Hauulo. 4TO NO3BOJISET AOCTWMYb MOHUMAHWS OYHKLMOHUPOBAHMS KPUTUYECKMX MPOLLECCOB, BAWUSHWSA HApYLUEHWA 3TUX
npoLieccoB 1 HE06X0AMMOro BpeMeHn BOCCTaHoBeHnss RTO u pecypcos.

Kntouesble aTansl MeToga BIA:

- onpejenieHne KPUTUYHOCTU KoYeBbIX MPOLLECCOB U K/IHOUEBbIX BUAOB NPOAYKLMK, paboT, yciyr opraHusaummn Ha
OCHOBE OL|EHKM A/ HUX OMAacHOCTel, yrpo3 1 ys3BUMOCTER;

- onpejeneHve 3KOHOMUYECKUX U MPOU3BOACTBEHHBLIX NOCNEACTBUI HapylleHuii/paspyLieHnii naeHTuunLmpo-
BaHHbIX KPUTUYECKUX NPOLLECCOB 3a OnpefesieHHble Nepuoasl BpeMeHU;

- MaeHTUhUKauus B3aumMocBs3eli ¢ KNoUYeBbIMA BHYTPEHHUMMW 1 BHELLHUMWU MPUYACTHLIMU CTOpOHaMuU. Ha 3aTom
3Tane MOXeT 6bITb NOME3HO CocTaB/IeHne KapT B3auMOCBs3ei B CUCTEME U B LieNu MoCTaBoK;

- onpefeneHne NMeLLMXcs HeO6X0AMMbIX PeCYpcoB A/ obecneveHns HenpepbIBHOCTU paboT nocne Hapylue-
HUA/pa3pyLLEHN Ha MUHUM&aUIbHOM NPUeMIEMOM A1 OpraHu3aumn ypoBHE;

- MAeHTUUKaLmMs anbTepHaTVBHBIX CMOCO60B BbINOSIHEHNS PaboT U NPOLLECCOB, CyLLECTBYOLMX WK 3aniaHnpo-
BaHHbIX K pa3paboTke. AflbTepHATVBHbIE CNOCO6bI BbINOMHEHNA PaboT U NPOLLECCOB MOTYT ObITb MPUMEHEHbI B CUTyauumn
HegocTaTka WK OTCYTCTBMS HEOBXOAUMbIX PECYPCOB UM BO3MOXHOCTE BO BPEMS HapyLUBHU»'paspyLUeHus;

- onpejeneHne MakCUMasibHO AOMyCTUMOro nepuoga NpocTos Npu HapyweHun/paspywennn (MAOTY) ansa Kaxao-
ro npouecca, OCHOBaHHOIO Ha MAEHTU(ULMPOBAHHBLIX NOCNEACTBUSAX U KPUTUUECKUX haKTopax BbINOSHAEMbIX BUAOB
neatenbHocT. MAO npefcTaBnseT co60ii nepuog, BpeMeHu, Mo UCTEYEHUW KOTOPOTo CYLLEeCTBYET yrpo3a OKOHYaTe lb-
HOWA yTpaTbl XU3HECNOCOBHOCTM OpraHn3aLmm, B TOM C/ly4as, eC/in nocTaBka NpoayKLun U,'win NpesocTaBieHne yenyr He
6yayT BO30OHOB/EHBI;

- onpefeneHve Lenesoro BpemMeHn socctaHosneHns (RTO) ana noboro cneuyannsnpoBaHHOro 060pyaoBaHus,
MNHPOPMAaLMOHHBIX TEXHOOMMIA 1 APYIMX aKTUBOB opraHusauun. RTO npefcTaBnsieT co60i Bpemsi, 3aniaHMpoBaHHOe
[O/191 BOCCTaHOB/1EHMA NPOU3BOACTBA NPOAYKLMM N NpefoCTaBIeHns YCayr nocne HapyLleHns/paspyLieHnsl. BO306HOBe-
HUS JeATeNIbHOCTY OpraHn3auyn n BOCCTaHOB/IEHNA CMEeLMaIM3MpoOBaHHOTO 060py0BaHNS, UH(POPMALMOHHBIX TEXHO-
NOrWiA AN Apyrnx akTnBOB;

- YCTaHOB/IEHWE YPOBHA MOArOTOB/IEHHOCTU KPUTUYECKUX MPOLECCOB A/1A YNPaB/EHNA B YC/IOBUAX HapyLUEeHUs,
KOTOpPOe MOXET BK/IIoUaTb OLeHKY YPOBHS pe3epBrpOBaHHOCTM MNpoLecca (Hanpumep, Halmums 3anacHoro obopyaosa-
HUSA) UK CYLLEECTBOBAHME albTePHATUBHBIX MOCTaBLLMKOB.

B.11.5 BbIxoAHble AaHHble

BbIXOAHBIMW JaHHbIMU SIBNSIIOTCS:

- nepeyeHb PaHXMpPOBaHHLIX MO NpUopUTETaM KPUTUYECKUX MPOLECCOB M COOTBETCTBYIOLMX B3auMO3aBuCu-
MocTei;

- 3aperncTpupoBaHHble 3KOHOMMYECKMEe W NMPOU3BOACTBEHHbIE BO3AENCTBUSA, BbI3BaHHbIE HAapyLUEHUEM KPUTU-
YeCcKMX NpoLieccoB:

- BCNomorare/ibHble pecypcbl, HeOb6xoauMble A5 NAEHTUMNLMPOBAHHBIX KPUTUYECKMX NPOLLEeCcCoB;

- BO3MOXHbIE€ CPOKW NPOCTOSI U BOCCTAHOB/IEHUS KPUTUYECKMX MPOLIECCOB W B3aMMOCBA3AHHBLIX UHGOPMALMOH-
HbIX TEXHOMOTWIA.

B.11.6 MpenmyLLecTBa u He4OCTaTKN

MpenmywectBamn Metofa BIA asnstoTca:

- obecrneyeHve NOHUMaHWSA KPUTUYECKUX MPOLLECCOB, KOTOPOE MpefocTas/isieT OpraHu3auyn BO3MOXHOCTb A0C-
TUXEHWNA YCTAHOBMEHHBIX Lienei;

- BO3MOXHOCTb OLIEHKN HEOBXOAUMbIX PECYPCOB;

- BO3MOXHOCTb MepecMoTpa NpPOoU3BOACTBEHHOrO npouecca A/ NOBbILEeHUs YCTONUYMBOCTU OpraHusaLmu.

Hepoctatkamu MeToga fBNSeTCA cnepyollee:

- Bo3moxHa HepocTaTouHas KOMMETEHTHOCTb YYaCTHUKOB ONpoca, MHTEPBbLIO UM COBELLaHWIA.

- InvHamunka paboTbl B rpynne MOXET BANATb HA BECb aHas M3 OYHKLMOHMPOBAHWSA KPUTUYECKOro npoLecca.

- BO3MOXHbI YNPOLLEHHbIE WM CBEPXONTUMUCTUYHBIE OLEHKN Tpe6GoBaHUA K BOCCTAHOB/IEHMIO.

- [locTVXeHne afeKBaTHOrO YPOBHA NMOHUMaHWS AeSTeNbHOCTU OpraHu3aumn MOoXeT 6bITb OCTATOYHO TPYAHBIM.

B.12 AHanM3 nepBonpuynHbI

B.12.1 Kpatkuii 0630p

AHann3 notepb, COCTaBNAIOLMX OCHOBHYIO A0NI0 yllep6a, Hanpas/ieHHbIi Ha npefoTBpaLleHne ux NoBTOPHOTo
BO3HWKHOBEHMS, 0ObIYHO Ha3blBalOT aHa/IM30M nepsonpuunHel (RCA2%), aHannsom nepsonpuynHbl oTkaza (RCFA3))
nm aHanmsom notepb. Metog RCA 1cnonb3yoT A5 UCCnefoBaHna noTepb BCAEACTBUE Pa3/iMyHbIX BUAOB OTKa30B, B TO
BPEMSA Kak aHa/iM3 noTepb [NaBHbIM 06pPa3oM MNPUMEHAIT ANA UccnefoBaHna (OMHAHCOBBLIX UM 3KOHOMUYECKUX
noTepb OT BHELUHMX BO3AEACTBYOLMX hakTopoB um katactpod). Metos RCA HanpasieH Ha BbisiIBNEHWE NEPBUYHbLIX
NpUYnH OTKasa 6e3 PacCMOTPEHUS UX BHELUHUX MposiBAeHuii. O4YeBMAHO, YTO KOPPEKTUpYloLme AeliCTBUSI He Bcerga

11 MAO — Maximum Acceptable Outage Time.
21 RCA — Root Cause Analysis.
3l RCFA— Root Cause Failure Analysis.
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3dhheKkTUBHBI 1 3a4acTyto TPeGYHOT UX MOCTOSHHOTO ynyyweHus. Metog RCA 06bI4HO NPUMEHSIOT 4151 OLEHKV OCHOBHOIA
COCTaB/ALLEA NoTepb, OHAKO ero MOXHO NPUMEHATb AN aHam3a 6osee O6LMX NOTEPb C LE/bI0 BbISB/EHWUS BO3-
MOXHOCTE MOCTOSIHHOTO Y yULLEHWSI.

B.12.2 O6nacTb NpUMeHeHns

MeTog RCA MMeeT MHOro Hanpas/ieHUli NPUMEHEHWS:

- B 0bnactu 6esonacHocTn metog RCA MCnonb3ytoT A1 UCCNeA0BaHNA HECYACTHbIX C/lyvyaeB B 061aCTy OXpaHbl
TpyAa 1 Npou3BOACTBEHHON 6e3onacHocTy;

- B TEXHO/IOTMYECKMX CUCTEMAX A1 aHam3a HaAeXHOCTW U TEXHUYECKOro 06CMYXUBaHWUSA UCNONb3YIOT aHa/m3
0TKa30B;

- RCA npoun3BoAacTBa NPUMEHSIOT ANA KOHTPONS KayecTBa NPOV3BOACTBEHHbIX NPOLLECCOB;

- RCA npoLeccoB NpUMeHsoT ANS uccnefoBaHns 6u3Hec-npoLeccos;

- RCA cuctem, npeactasnsiowmii coboin kKombuHaumio nepeuncneHHsix Bugos RCA. nNpyMeEHSIOT Npu aHanuse
C/IOXHBIX CUCTEM B CUCTEMAX YNpaBieHNs U3MEHEHUAMU MeHeMKMEHTa puUcKa U B CUCTEMHOM aHa/mse.

8.12.3 BxoAHble faHHble

OCHOBHbIMW BXOAHbIMU JaHHbIMU MeToAa RCA ABnsaoTcA BCe 0O6BEKTUBHbIE faHHble 06 OTkasax Wiau noTepsix.
[aHHble 06 aHa/IorMyHbIX OTKa3ax Takke MOryT 6blTb PpACCMOTPEHbI B MpoLecce aHanusa. Apyrumm BXOAHLIMU AaHHbIMU
MOrYT ObITb flaHHbIe, NOlyYEHHbIE NPU NPOBEPKE KOHKPETHLIX rMnoTes.

B.12.4 Mpouecc BbINONHEHUA MeToAa

Mocne NpuHATUA peLleHnsa o npuMeHeHun meToda RCA dhopMupyroT rpynny 3KCnepToB A4/15 NPOBeAEeHNs aHasm3a
1 pa3paboTku pekomeHaaumid. Cneunanv3aums 3KCNepToB [aBHbIM 06pa3oM 3aBUCUT OT Liefeli aHam3a u 0CobeHHo-
CTeli oTkasa.

MeToAbl NpoBeAeHNs aHasm3a MOryT CyLLeCTBEHHO pas/imyaTbCs, OAHAKO OCHOBHble aTanbl MeToga RCA aHano-
TVYHbI Y BKHOYAIOT:

- hopmmpoBaHue rpynnbl;

- ycTaHOoB/ieHMe 061acTn NpuMeHeHus u Lueneii metoga RCA;

- c60p AaHHbIX 1 06BEKTUBHBIX CBUAETENLCTB 06 OTKase Wan noTepsix;

- NpoBefeHNe CTPYKTYPUPOBAHHOIO aHanu3a A1a onpefeneHns nepsonpuymHbL:

- BblpabOTKy peLleHuii 1 peKkoMeHAaLumii;

- BbINOSIHEHVE PEKOMeHAaLNiA:

- BepuUdMKaLmMI0 NOOXKUTENLHOTO pe3y/nbTata OT BHeAPEHUS peKkoMeHAaLunii.

MpuMeHAT cnegylolye CTPYKTYpPUPOBaHHbIE METOAbl aHan3a:

- MeTo4 «5 moyemy», COCTOALMI B MHOrOKpaTHOM MOBTOPEHUM BOMpOCa «no4YeMy?», ANS UCCNefoBaHns NSATW
YPOBHEI My6MHbI MPUYKHBI OTKa3a:

- aHann3 BUAOB M NOCNEACTBMNIA OTKa30B:

- aHanu3 fepeBa HeucnpaBHOCTEN;

- Anarpamma Mcvkasbl 1AW «pblbuii ckenets,

- aHanus lMNapeTo;

- COCTaB/fIeHWe KapTbl NEPBOMNPUUUHBI.

OueHKy NPUYMH YacTo HAYMHAOT C UCCNeA0BaHNA NepBoHaYasIbHO OYEBUAHBIX (IN3NYECKMX NPUYWH, faniee n3yya-
0T NPWYUHBI, CBA3AHHbIE C YeNoBEeYECKM (DAKTOPOM, U yXKe 3aTeM NepexoisT K U3yHeHUH0 CKPbITbIX NPUYMH ynpasieHus
WM OCHOBHBIX NPUYUH. [IN TOr0 YTOObI NPUMEHEHVE KOPPEKTUPYIOLMX AeACTBUIA Obl10 3WEKTUBHBIM, BOB/IEYEHHbIE
CTOPOHbI A0/XHbI UMETb BO3MOXHOCTb YNPaBNATh BbISBIEHHLIMU B NPOLECCE aHanM3a MPUYUHHLIMU (hakTopamu 1am
YCTPaHUTb WX.

B.12.5 BbIxofHble flaHHble

BbixogHble fjaHHble meToga RCA BkoyatoT B cebs:

- LOKYMEHTaLM0 0 coOBpaHHbIX AaHHbIX N 0O bEKTUBHBIX CBUAETENbCTBAX:

- pacCMOTPEHHble TMNoTe3bl;

- 3aK/04eHne 0 Hanbonee BEpOSTHLIX NEPBONPUYMHAX OTKasa MU NoTepsix:

- peKomMeHayeMmble U KOpPEeKTUpYLoLLMe AeiACTBUA.

B.12.6 MNpeunmyLecTsa n HefoCTaTKu

MpeumylyecTBamMnM MeTofa SBISAETCA BO3MOXHOCTb!

- NPUBNEYEHNS B paboUyto rpynny TEXHUYECKMX SKCNEePTOB;

- MCMOJIb30BaHUS CTPYKTYPUPOBAHHOIO aHaun3a,;

- paccCMOTPEHUst BCeX BEPOSTHbIX MMNoTes;

- [OKYMEHTUPOBAHWA MOMYYEHHbIX Pe3y/bTaTos;

- 0653aTeNbHOr0 BHEAPEHUA 3aKMHUUTENbHbIX PEKOMEHAALWIA.

Hepoctatkm metoga RCA cocToAT B cneaytoLiem:

- OTCyTCTBYeT BO3MOXHOCTb NPUB/IEUEHNSA TPEOYEeMbIX TEXHUHECKMX SKCNEPTOB.

- KpuTnyeckne o6beKTUBHbIE CBUAETENIbCTBA MOMYT ObITb yTPayeHbl B MOMEHT OTKa3a WM BO BPeMS yOOpKU.

- OrpaHuyeHus No BPEMEHM 1 pecypcam MOryT He Mo3BOAWTb paboyeli rpynne NpoBecTM BCECTOPOHHIO OLEHKY
cuTyaummn.

- Horpga HEBO3MOXHO BHeApUTb paspaboTaHHble pekomeHaauuu.

32



FOCTP MCO/M3K 31010— 2011

B.13 AHann3 BMA0B 1 NOCNeACTBUI OTKA30B W aHa/IM3 BUAOB, MOC/eACTBUM U KPUTUUYHOCTM OTKA30B

B.13.1 KpaTkuii 0630p

AHanm3 BUAOB M MnocneacTsuii otkaszoB (FMEA'>) aBnsieTca MeTOAOM, UCMO/b3yeMbIM As1 MAEHTUMKaLMN
€noco6oB 0TKa3a KOMMOHEHTOB, CUCTEM WM MNPOLLECCOB, KOTOPble MOTYT NPYBECTW K HEBbINO/HEHWIO MX Ha3HAYeHHOM
doyHKLMN.

MeToa FMEA nomoraet naeHTudmumpoBarth:

- BCe BW[bl OTKA30B Pa3/IMYHbIX YacTeil 1 KOMMOHEHTOB CUCTEMbI (BMAAMM OTKa3a MOryT ObiTb CKpbITbIA OTKa3,
KOHCTPYKTUBHbIN OTKa3, NPOU3BOACTBEHHbIN OTKa3 U T. [i.. KOTOPble NPUBOAAT K HapYyLUEHWIO paboTOCNOCOBHOro CocTos-
HWA YacTell /N KOMNOHEHTOB CHUCTEMbI):

- NoCneACcTBUA OTKA30B /151 CUCTEMBbI:

- MexaHu3Mbl OTKasa:

- CNoco6bl AOCTMKEHNA 6e30TKa3HOW paboTbl MMM CMATYeHUs MOCNeACTBWIA 41T CUCTEMBI.

PacwupeHHoii Bepcueit metoga FMEA sBnsetca FMECA, No3BonstowWmiA OLEHUTb KPUTUYHOCTB2> N 3HAYMMOCTb
KaKoro uaeHTUMLMPOBaHHOIO BMAa oTKasa.

AHaNIN3 KPUTUYHOCTU OBbIYHO ABNAETCA KAYECTBEHHbIM WU CMELLaHHBbIM, HO MOXET ObiTb KOIMYECTBEHHbIM MpU
MCMOJIb30BaHNN nokasatens (pakTuYeckoro npoLeHTa OTKa3oB.

B.13.2 O6nacTb NpYMeHeHns

B 3aBMCUMOCTM OT 06beKTa NccnejoBaHNs BbILENSI0T HECKO/IbKO BapnaHToB MeToaa: FMEA npoekTa uav npoayk-
umn. FMEA npouecca, NpUMeHsieMbIil Ana aHasiM3a Npon3BOACTBEHHbIX M C60pOYHbIX npoueccoB. FMEA cuctembl. FMEA
ycnyru u FMEA nporpammHOro obecneyeHus.

MeTtog FMEAFMECA MOXeT 6biTb MPYMEHeH Ha CTagmsax NMpoeKTUpoBaHUs, MPOM3BOACTBA W KcrayaTaummn npo-
N3BOACTBEHHON CUCTEMbI.

OpHako A8 NOBbILWEHWSA HaAEXHOCTW BHECEHME W3MEHEHWI Ha CTafuu NPOEeKTUPOBaHUA CUCTEMbl SBMSETCH
6onee apdpekTBHLIM. MeToabl FMEA n FMECA Takke MoryT 6bITb NpUMEHeHbI K npoleccam 1 npoueaypam. Hanpumep,
9TV MeToAbl NPUMEHSIOT /151 BbIABEHNS BO3MOXHOCTU MEAULMHCKMX OLUIMGOK U AedeKTOB B NpoLecce TEXHNYECKOro
06CNYXNBaHWSA.

MeTogbl FMEA/FMECA MOryT 6bITb MCMO/Ib30BaHbI:

- Npy BbIGOpE U3 anbTEPHATUBHBLIX BapyaHTOB MPOEKTa C BbICOKON HafeXHOCTbIO;

- 4NA uccnefoBaHNUs BCEX BMOB OTKA30B CUCTEM U MPOLLECCOB M UX BAUSHWA Ha 6€30TKa3HOCTb Ucciefyemoro
06beKTa;

- ANa naeHTudmKaumm nocneacTsuii owMGoK nepcoHana (BAMsHYWE YenoBeyveckoro akropa);

- Npy NIaHMPOBaHUK NPOBEPOK (TECTOB) M TEXHUYECKOTo 06C/YXMBAHNA TEXHUYECKUX CUCTEM:

- ANA yNyylWweHns NpoeKkToB npoueayp 1 npoLeccos;

- ANA NMOMyYeHNst Ka4eCTBEHHOW WM KOMMYeCTBEHHON MHopmauun Ana Apyrux MeTOAoB aHaim3a, Takux Kak
aHanu3 fepeBa HeucnpasHOCTEN.

PesynbTtathl MeTogoB FMEA 1 FMECA MoryT 6bITb MCMO/Ib30BaHbl B KAYECTBE Ka4eCTBEHHbIX U KOMIMYECTBEHHbIX
BXOAHbIX JaHHbIX 415 APYTMX METOA0B UCCNef0BaHUNA, TakMx Kak aHann3 fepeBa HeMcnpaBHOCTEN.

B.13.3 BxogHble faHHble

Ana BbinonHeHus metoos FMEA n FMECA Heobxoguma nogpobHas nHdopmaums 06 anemeHTax cucTeMbl, 4oc-
TaTtouHas ANna aHanusa cnocoboB v NyTel pa3BUTMS OTKasa Kaxaoro anemeHTta. [1ns AeTanbHOro npyMeHeHns metoga
FMEA K NpoeKTy 3/1eMEHT CUCTEMbI MOXET BbITb PACCMOTPEH Ha YPOBHE €ro KOMMOHEHTOB, B TO BpeMs Kak Ansa FMEA
CMCTEMbI B LIE/IOM 3/1EMEHTbI CUCTEMbI MOTYT ObITb ONpeAenieHbl Ha YKpYNHEHHOM ypoBHe (B BuAe 6/10KOB U NOACUCTEM).

VHbopmauma MOXeT BK/HaTb:

- YepTexu 1 6/10K-CXeMbl aHAIU3NPYEMOV CUCTEMbI 1 ee KOMINOHEHTOB MW 3Tanbl NpoLecca;

- MHhopMaLMIo 0 (OYHKLVOHMPOBAHUN KaoKA0ro atana npoLecca Uinm KOMNOHeHTa CUCTEMbI;

- NoApo6HOE OnucaHne 3KONOTMYECKUX W APYrUX NapaMeTpoB, KOTOPble MOTYT B/USATb Ha (PYHKLMOHMpOBaHWe
CUCTEMB;

- CBEIEHNA O pe3y/ibTarax OTKa30B;

- XpOHOnornyeckne faHHble 06 oTkasax, BK/IYaa AOCTYMNHbIE AaHHble 06 UHTEHCMBHOCTU OTKAa30B.

B.13.4 lNMpouecc BbINO/IHEHNA MeToAa

Mpouecc FMEA BkntoyaeT B cebs cnefytowime 0CHOBHbIE 3Tanbl.

a) OnpepgeneHve 06nacTy NPUMEHEHNA U Lenein uccnepoBaHus.

b) ®opmupoBaHve paboueir rpynmol.

c) M3yyeHmne cuctemsbi/npouiecca. A8 KOTOpbIX NpuMeHsoT meTtog FMECA.

d) JeneHne cucTembl HA KOMMOHEHTbLI WK 3Tarnbl;

e) OnpepgeneHne hyHKLMM Kaxaoro atana WM KOMMOHeHTa.

0 OnpegeneHvie ANa Kak4oro KOMMOHEHTa Unu artana:

- BO3MOXHbIX OTKA30B W X MPUYKH;

- MexaHu3MOB, NMPUBOAALLMX K JaHHbIM BuAam 0TKasa,

NLFMEA — Failure Mode Effect Analysis.

21 KpUTUYHOCTL OTKa3a — 3TO COBOKYMHOCTb MPU3HAKOB, XapakTepusyioLLmMx nocneacTaus otkasa. Knaccudmkaums
0TKa30B MO KPUTUYHOCTW NPOM3BOAMTCSH B COOTBETCTBMM C 3aKOHOAATE/IbHbIMU U 065i3aTe/IbHbIMWM TPe6oBaHUAMU 1
yCTaHOB/IEHHbIMW NpUOpUTETAMU OpraHn3aLum.
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- nocneAcTBuiA 0TKa30B;

- ypoBeHb 6e30MacHOCTN WU PaspyLUMTENbHOCTU NOCAEACTBUIA OTkasa:

- CNocobbl 0BHapyXeHus1 oTkasa.

) NpeHnTudmkaums ocobeHHOCTel npoekTa, NO3BOMSIOLWMX KOMMEHCUPOBaTb OTKa3.

Mpu BbINONHeHUn mMeToga FMECA pab6ouas rpynna fOnoHUTENbHO KnaccudmumpyeT Kaxablil 13 ngeHtudmum-
pOBaHHbIX BUAOB OTKa3a B COOTBETCTBUW C €r0 KPUTUHHOCTbIO.

CyluecTBYyeT HECKO/bKO CMOCO60B BbINO/THEHUSI aHa/IM3a KPUTUYHOCTM 0TKa30B. OBLLENPUHATLIA MeTo BKIovaeT
onpegesnieHune:

- nokasaTe/ia KpUTUYHOCTU BuAa OTKasa:

- YPOBHSA pUCKa;

- paHra npuopuTETHOCTN pUCKa.

Mogenb KpUTUYHOCTV BMAA OTKasa eCcTb Mepa BO3MOXHOCTW TOro, YTO UCC/efyeMmblil Buj oTka3a KOMMOHEeHTa
npuBefeT K 0Tkady cuCTeMbl B LIeNMOM. KPUTUYHOCTL OTKa3a onpefensitoT kak npov3BeeHne BeposiTHOCTU NOCneACTBUi
OoTKas3a Ha MHTEHCUBHOCTb BuAa OTKasa U Ha Bpems (MYHKLMOHMPOBAHUS CUCTEMBI.

[JaHHyto chopmMyny HacTo NPUMEHSIIOT K OTKasam 060py0BaHUA B CUTyaLUW, KOrda KakAbli U3 aTux nokasarenei
MOXeT 6bITb OnpefesieH KOMMYeCTBEHHO, 1 BUAbl OTKa3a MMEIOT OAVHaKOBble NOC/eACTBUS.

YpoBeHb pucka OnpefensioT Kak coveTaHne nocneAcTsuil Buja oTkasa U BEPOSTHOCTU [aHHOro OTKasa. YpoBeHb
pucka MOXeT ObITb MCMOMb30BaH B CUTyaLyu, KOrga NocieAcTBUA pasHbiX BUAOB OTKasa pas/vuHbl, U NPUMEHUM K
cuctemam U mpoteccam, CBsi3aHHbIM C 060py/A0BaHEM. YPOBEHb pUCKA MOXET ObiTb MpeAcTaB/ieH B KaiyeCTBEHHOM,
CMeLUaHHOM W/ KOMIMYEeCTBEHHOM BUge.

PaHr npnoputeTHocTn pucka (RPN11) siBNsieTca cMeLlaHHoi Mepoil KpUTUYHOCTU OTKa3a, ero paccunTbiBatoT ny-
TEM YMHOXEHUS paHTa 3HauMMOCTU NocnefcTBuil otkasa (06b14HO OT 1 40 10) Ha BEPOATHOCTb OTKas3a Y BO3MOXHOCTb
BbISIB/IEHUs1 NPO6/1eMbl. ECiv 0TKa3 TPyAHO 06HapYX1Tb, TO eMy 00bIYHO yAensAT 60/blue BHUMaHUA U NpUAAatoT Nnepso-
CTeneHHoe 3HayeHne. STOT METO/, UCMO/b3YIOT yallle BCero B npolecce obecneyeHnst kauecTsa.

C MOMeHTa ngeHTUuKaumm BUAOB OTKa3a M MeXaHU3MOB VX BO3HUKHOBEHUSA CrieflyeT onpefenTb U BHeApUTb
KOppeKTUpytoLLye AeiAcTBuA Ans Hanboee CyLecTBeHHbIX BUAOB OTKasa.

PesynbTathl BbINONHeHN MeToga FMEA A0mKHbI 6bITh [OKYMEHTUPOBaHbLI B BUAE OTYeTa, KOTOpbI JO/MKEH COo-
aepxarb:

- nofpo6bHoe onucaHue MccnefoBaHHON CUCTEMbI

- CMocobbl, UCMOMb30BaHHbIe AJ151 BbINOSIHEHNS aHa/In3a,

- NPEeANoNoXeHus, caenaHHble B NpoLuecce BbINO/HEHUSA aHa/n3a:

- UCTOYHWKN [@HHbIX:

- MoJslyyYeHHble pesynbTarbl, BKIOYas 3arnosIHEHHbIE KOHTPO/IbHbIE JIUCTI;

- KPUTUYHOCTL (ecnu TpebyeTcs) N MeToAbl, UCNOMb30BaHHbIe A1 ee onpeAeneHus;

- pekoMeHJauun AN fasibHedlunx nccnefoBaHnii, MSMeHeHUs NpoekTa WM 0CO6EHHOCTH, KOTopble Heobxoau-
MO BK/IIO4MTb B N1aHbl NPOBEPOK, UCMbITAHWA 1 T. 4.

CucTema MOXeT 6bITb MOBTOPHO OLieHeHa B Apyrom uukie FMEA, nocne Toro kak Bce Heo6xoAuMble AelAiCTBISA MO
npoBefeHNI0 aHan3a 6yayT 3aBepLUeHbl.

B.13.5 BbIXxoAHble faHHbIe

MepBUYHLIMUA BbIXOAHLIMU AaHHbIMKU eToga FMEA ABnAoTCA nepeyeHb BUAOB 0TKa3a, MEXaHW3MOB BO3HWUKHO-
BEHVS OTKa3a W ero NocneAcTBuii A1s Kaxgoro KOMMNOHEHTa CMCTEMbI UM 3Tana npouecca (KOTopble MOTyT BK/IOYaTh B
cebsi MHhopmMaLmio 0 BEPOATHOCTU 0TKasa). K BbIXOAHLIM JaHHbIM Takke OTHOCAT MHDOPMALMIO O NpUYMHaX W nocnes-
CTBUSIX OTKasa /19 CUCTEMbI B Lie/IoM. BbixogHble faHHble MeToga FMECA BKIIOHaOT pesy ibTaTbl paHXMpoBaHus 3Hauu-
MOCTM OTKa30B Ha OCHOBE OLIEHKN BEPOATHOCTM OTKasa CUCTEMbI, YPOBHSA PUCKa BO3HWMKHOBEHUA JaHHOTO BUAa OTKasa
WM KOMGMHaLMM YPOBHS PUCKA 1 «BO3MOXHOCTU OGHAapYXeHus» Buaa oTkasa.

MeTog FMECA MOXeT 6bITb none3eH A8 NOMyYeHUst KOIMYECTBEHHBIX BbIXOAHbIX AaHHbLIX MPU UCMO/b30BaHUM
KO/IMYECTBEHHbIX iaHHbIX 06 UHTEHCMBHOCTM OTKA30B U WX NOCNEeACTBUSX.

B.13.6 NpeunmyLecTsa n HefocTaTkn

MpeumyLiectsamun metoga FMEA/FMECA aBnstoTcA cneaytowme:

- MeTog nNpuMeHUM K BuaM OTKa30B, CBSA3AHHbLIX C OLIMOKamy nepcoHasia, HapyleHneMm paboTocnoco6HOCTH
obopyfoBaHNa 1 paboTbl CUCTEM NPOrpaMMHOro o6ecrneyeHns u npoLeccos.

- MeTog no3sosnseT naeHTU(UUMPOBaTL BUAbI OTKA30B KOMMOHEHTOB, MPUYMHBLI 3TUX OTKA30B W UX MOCNEACTBUSA
[ON151 CUCTeMbI U NPEACTaBUTL UX B YA06HO A5 nonb3osaTens opme.

- MNpumeHeHne MeToga momoraeT usbexarb JOPOrocToAWMX MoandmKaumii 060pyaoBaHNSA MPU TEXHUYECKOM
06CNYXMBAHUN 3a CYET UAEHTU(UKALMM N YCTPaHEHVS MPO6/IEM Ha PaHHUX CTaAusX aTana NPOoeKTMPOBaHUA.

- MeTog no3sonseT nAeHTMMULMPOBaTb BUbl OTKA30B B OTAE/bHOI TOUKE 1 YCTaHOBUTL TpeboBaHNS K pesepBu-
poBaHWio U cucTeme 6e30MacHOCTW.

- MeTop faeT BO3MOXHOCTb NOY4UTb BXOAHbIE AaHHble AN pa3paboTku NporpaMmM MOHUTOPUHra, NPeaocTaBss
NHpopmaLnio 0 He0BX0ANMbIX 06bEKTaX MOHUTOPMHIA U UX OCOBEHHOCTSIX.

Hepoctatkamy MeTofa ABNAOTCA CreaytoLme:

- Metog FMEA'FMECA MOXeT 6bITb UCNO/Ib30BaH TOMbKO 4151 UAEHTUMKALMK OTAebHbIX 0TKa30B, a He KX cove-
TaHuA.

N RPN — Risk Priority Number.
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- bes afilekBaTHOro KOHTPONS U CNeLyasbHOW HanpaBAEHHOCTU, UCCNeA0BaHNs MOTYT ObITb TPYAOEMK/MU 1 AOPO-
rOCTOSALLMMM.

- MNpumeHeHne metoga FMEA/FMECA MOXeT 6biTb TPYA0OEMKUM U ANNTE/bHBIM A1 C/IOXKHbIX MHOrOYPOBHEBbIX
cucTem.

B.13.7 Ccbl/loYHbIE CTaHAapThl

M3K 60812 MeToapbl aHanM3a HafeXHoCTy cucteM. MeTog aHanu3a BUAo0B v nocneacTsuii otkasos (FMEA)

B.14 AHanu3 gepeBa HencnpaBHocTel

B.14.1 KpaTkuii 0630p

AHanus pepeBa HewcripaBHocTelh FTAI>— meTog ufeHTudmkaumm 1 aHanmsa (hakTopoB, KOTOpble MOryT
€Nnoco6CcTBOBATL BO3HUKHOBEHUIO UCCNEeAYyeMOro HeXenarefnbHOro cobbiTusi (Ha3blBAeMOro KOHEYHbIM COObITUEM).
C nomoLupto fefyKumn nccnegyemble aktopbl MAEHTUMULMPYIOT, BbICTPAMBAIOT UX /TIOTMYECKUM 06pa3oM 1 npeacTas-
NAT Ha guarpamme B BUAE AepeBa, KOTOpoe 0TobpaxaeT 3T (DakTopbl U UX IOFMYECKYHO CBSA3b C KOHEYHbIM COObITUEM.

®dakTopamu, ykasaHHbIMU B fiepeBe HEeWUCNPaBHOCTEN, MOTYT ObiTb COObITWSI, CBSI3aHHbIE C OTKa3amy KOMMNOHEHTOB
KOMMbIOTEPHOTO 060py0BaHMS, OWMbGKamMy YenoBeka Uam Apyrumy Co6bITUSIMK, KOTOPblE MOTYT NPUBECTU K Hexena-
TenbHOMy cobbITui0. Mpumep FTA npuBegeH Ha pucyHke B.2.

PucyHok B.2 — Mpumep meToga FTA

N FTA — Fault Tree Analysis.
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B.14.2 O6nacTtb NpyMeHeHus

MeTopa fepeBa HeMCNpaBHOCTEN MOXET 6blTb UCMO/b30BaH A5 onpefe/ieHns Ka4yeCTBEHHO OLEHKN Npu naeH-
TUhMKaLMN NPUYMH OTKasa W NyTeil, NPUBOASALLMX K KOHEYHOMY COGbITUIO, N KOSIMYECTBEHHOW OLEHKV MPU BbIYUCIEHUN
BEPOSATHOCTW KOHEYHOro COObITUSA, eCN N3BECTHbI 3HAYEHNS BEPOATHOCTEN HavasibHbIX COObITUIA.

[aHHbIli MeTod MOXET 6bITb UCNOMb30BaH Ha CTaAMU MPOEKTUPOBAHWSA CUCTEMbI AN MAEHTUUKALMN NPUYKH
oTKkasa, W. cnefioBatenbHoO, BbiIGopa BapuaHTa npoekta. Metos FTA MOXeT 6bITb UCMOMb30BaH Ha CTaAuu Npov3BOACTBa
AN MAEHTUUKALMN BUAOB OCHOBHbIX OTKAa30B Y OTHOCUTE/NbHOI 3HAYMMOCTU MyTeld, NPUBOASALLMX K KOHEYHOMY COObI-
THo. [lepeBo HeucnpaBHOCTER MOXET 6bITb Takke UCMOo/b30BaHO A8 aHa/m3a coveTaHns cobbITuiA, npuBeaLwlero K
BO3HVKHOBEHWIO MCCefyeMoro oTkasa.

B.14.3 BXofHble faHHble

[na kayecTBEHHOro aHa/m3a Heob6XOAMMO XOPOLUEB 3HaHWEe CUCTEMbl W MOHUMAaHWE MPUYKMH 0TKa3a, a Takxke
NOHMMaHWe TOro, Kak CUCTEMA MOXET BbIATW U3 CTPOS. [1N1s aHau3a nNosie3Ho UCNob30BaHue AeTaslbHbIX CXEM AepeBa
HencnpaBHOCTEVA.

[ina npoBefeHns KONMYECTBEHHOIO aHann3a HeobXoAVMbl JaHHble 06 WHTEHCUBHOCTW UM BEPOSITHOCTU OTKasa
BCEX OCHOBHbIX COObITWIA, yKa3aHHbIX B epeBe HeMCNpaBHOCTEN.

B.14.4 lMpouecc BbINO/IHEHNA MeToAa

BblgensioT cnegytolime atanbl paspaboTku gnarpaMmbl epeBa HencnpaBHOCTel:

- onpepgeneHve KOHEeYHOro cobbITUS, KOTOPOE HeOo6XOAMMO MPOaHaNM3NPoBaTb. ITO MOXET ObiTb OTKa3 uan
6onee obLwue nocneAcTsus otkasa. MNocne TOro kak NoCNefcTBUA OTkasa npoaHasM3MpoBaHbl, B lePeBO HEWUCNPABHO-
cTeli MOXeT 6bITb BK/IHOYEHA YaCTb, OTHOCALLAACA K COKpaLLeHW0 MHTEHCMBHOCTU 1 NOCNEeACTBUI OTKasa:

- NAeHTUUKaLNSA BO3MOXHBIX MPUYUH MW BULOB OTKA30B, NPUBOAALLMX K KOHEYHOMY COBbITUIO, HAUMHAA C KOHeY-
HOro CobbITUA:

- aHann3 nAeHTUULMPOBAHHbLIX BUAOB U MPUYMH OTKa3a 4719 OnpefeneHns Toro, YTO KOHKPETHO NpUBENO K
oTKasy:

- nocnefosatesibHas UAeHTUMKaLNA HexenaTenbHoro yHKUMOHNPOBaHNSA CUCTEMbI C NepexofoM Ha 6onee
HU3KME YPOBHM CUCTEMbI, NOKa AaNbHENLWnA aHanM3 He cTaHeT HelenecoobpasHbiM. B TexHWYeckoi cucteme 3aTo Mo-
XET ObITb YPOBEHb OTKa3a KOMMOHEeHTOB. COObITUSA 1 (DaKTOpbl HA CaMOM HU3KOM YPOBHE aHa/IM3MpyemMoil CUCTEMbI
Ha3blBalT 6a3NCHLIMW COBLITUAMU:

- OLEHKa BEPOSITHOCTW 6a3UCHbIX COOLITUI (ECAIM MPUMEHUMO) U NOCNeAyoLWMiA pacyeT BepOATHOCTU KOHEYHOro
cobbITVA. [1na o6ecnevyeHns 4OCTOBEPHOCTN KOIMHECTBEHHOW OLLEHKM cnieayeT nokasaTb, YTO NOSIHOTA M KaYecTBO BXOA-
HbIX A@HHbIX 4151 K&K40ro 3/1leMeHTa [OCTaTOuHbI 4151 NONYYEHUs BbIXOAHBIX AaHHbIX HEO6X0AUMOI JocToBepHOCTH. B
NPOTVBHOM C/lyyae AepeBO HeucrnpaBHOCTEl HeAO0CTaTOYHO [OCTOBEPHO ANA aHa/M3a BEPOSTHOCTM, HO MOXET ObiTb
nofie3HbIM NS UCCNeA0BaHNSA NPUUYNHHO-CNIEACTBEHHbIX CBA3EN.

Mpwn onpefeneHMn KONMYECTBEHHON OLLEHKM AepeBO HEMCNPaBHOCTEV MOXET 6bITb YNPOLLEHO NPy nomoLy Byne-
BOI1 anre6pbl, 4TO NO3BONAET yYecTb Ay6MpytoLme Bubl OTKa30B.

Kpome KOMM4YecTBEHHON OLEHKN BEPOATHOCTU KOHEYHOro COBbITUS MeToZ NO3BONSET MAEHTUULMPoBaTL Habop
MVHUMaJ/TbHBIX CeYEeHWUI, NPUBOASALLMX K KOHEYHOMY COBLITWIO, N paccuMTaTh KX BUSHAE HA KOHEYHOe COObITHE.

3a WCKIKYeHMeM NPOCTbIX Cyvaes, ANA MOCTPOEHNA AnarpammMbl 06bIYHO MPUMEHSIIOT NakeT NPUKNaAHbIX Npo-
rpamm. Mo3BOAILWMIA NPON3BOANTL PaCYETbI B CUTYaLMsAX, KOTAa NPUCYTCTBYIOT NMOBTOPSIOLLMECS COObITUSA B HECKOMBKMX
MecTax fepeBa HeMCnpaBHOCTEN 1 Korga He0O6X0AMMO BbIYUCINTL MUHUMasIbHbIE ceueHus. icnonb3oBaHue nporpamMm-
HOro obecneyeHnsa rapaHTUpyeT nocnefosaTeslbHOCTb U NPaBUIbHOCTL BbINO/HEHNA METOAA Y BO3MOXHOCTb €ro Bepu-
chukaumu.

B.14.5 BbIXxoAHble faHHble

BbIXOAHLIMU A@HHLIMU aHaM3a AepeBa HeucnpaBHOCTEW SABNSHOTCS:

- HarnsgHoe npefcTaBfieHne NyTeil BO3HUKHOBEHUSI KOHEYHOTO COBbITVS U B3aVMOAENCTBYIOLWMX NyTell B cuTya-
LK. Korga ofHOBPEMEHHO MOTYT NMPOU30iTK ABa Un 6onee CobbITWIA;

- Habop MVHMMaJIbHBIX CeYEHW (BO3HWKHOBEHWS MyTeli 0Tkasa CUCTeMbl) 1 OLeHKa BepOATHOCTY OTkasa cucTe-
Mbl ON151 K&XA0TO CevyeHus:

- OLeHKa BEPOATHOCTU KOHEYHOro COObITUS.

B.14.6 MNpeunmyLecTsa n HefoCTaTKu

Mpeumyiectsamn FTA aBNS0TCA cnegyoLiye:

- MpepocTaBneHne TOYHOro, CUCTEMATU3NPOBAHHOMO M TMBGKOro Noaxoda NO3BOMSET aHa/IM3MpoBaTb PasHO06-
pasHble thakTopbl, BKIOYasA AeiCTBMSI NnepcoHasia u usnyeckme sSiBNeHNs.

- MpumMeHeHne nofxoda «CBepxXy BHU3» NO3BOMSET paccMaTpuBaTb BO3AENCTBUA TeX OTKas30B, KOTOPble Hemoc-
peACTBEHHO CBA3aHbl C KOHEYHbIM COGbITUEM.

- MNpumeHeHne 0co6eHHO LienecoobpasHo A5 aHanmsa cucTeM, A0oNycKatoLmx NoAKIYeHne 601bLLIOro Konuye-
CTBa YCTPOICTB 1 B3aVMOAEICTBME C HAMU (CUCTEM, MMEIOLLMX MHOXECTBEHHbIE MHTEpdIeliChl).

- M'pachmnyeckoe npeacrasneHne NO3BONAET YNPOCTUTL NOHUMaHVE hyHKLMOHMPOBaHUS CUCTEMbI 1 paccMaTpuBa-
eMbIX (DaKTopoB, HO MOCKOJIbKY APEBOBUAHBIE CXEMbI 3a4aCTyl0 BECbMa rpOMO3AKW, UX 06paboTka MOXeT noTpebosaTtb
NPUMEHEHNA KOMMbIOTEPHbLIX NPOrpamM, 4To obecneynBaeT BO3MOXHOCTb PacCMOTPeHUs 6onee CAOXHbIX NIOrMYeckunx
B3aMMOCBA3eil (Hanpumep, C UCMNONb30BAHWEM NOTUYECKUX onepaunii «U-HE» n «HE-W»), HO npu aToM 3aTpygHaeT
BepudukaLmio fepeBa HemcnpasHOCTENA.
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- Nlornyecknii aHanu3 fepeBa HewcrnpaBHOCTEN W onpejesieHne Habopa MUHVMMAaIbHbIX CEYEHWI MOMe3Hbl Npu
naeHTudmKaLmMm NPpoCTbIX NyTein 0Tkasa B CNIOXHbIX CUCTEMAX, e KOMBMHALMMN COBbLITUIA MOTYT NPUBECTU K BO3HUKHOBE-
HUIO KOHEYHOTo CO6bITUSA.

HepocTtatkamu meTofa SIBASIIOTCA  crefytoLme:

- HeonpeneneHHOCTb OLLeHOK BEPOATHOCTEl 6a3nCHbIX COObITUIA BAMSIET HA OLEHKY BEPOSTHOCTY BO3HWKHOBEHUS
KOHEYHOro CO6bITUSA. OTO [IOXET NPUBECTU K BbICOKOMY YPOBHIO HEOMpPeeNeHHOCTN B cuTyauumn, Korga BepOsiTHOCTb
oTKa3a /19 KOHEYHOro COObITUS TOYHO HEN3BECTHA, HO [JOCTOBEPHOCTb OLEHOK CYLLECTBEHHO BbILLE /1 XOPOLLO U3YYeH-
HOI cuCTeMBI.

- B HEKOTOPbIX CUTYaLUAX HaYaslbHble COObITUSI He CBA3aHbl Mexay CO60iA, 1 NOPO TPYAHO YCTaHOBUTb, YUTEHbI 1
BCE BaKHble MyTW K KOHEYHOMY CO6bITMIO. Hanpumep, HefoCTaTOuUHOE McCrefoBaHe BCEX WCTOYHMKOB BO3ropaHvsi
[7IOKET NPUBECTW K HEBEPHOI OLEHKe pUCKa BO3HWKHOBEHWSI Moxapa (KOHEeYHOro cobbiTus). B aToli cuTyauum aHanuns
BEPOATHOCTU C npuMeHeHnem metoga FTA HEeBO3MOXEH.

- lepeBo HeucnpaBHOCTEl SIBNSIETCA CTATUYHOW MOAE/blo, B KOTOPOIi (haKTop BPEMEHHOW 3aBUCUMOCTMN HE YUUTbI-
BatOT.

- [lepeBo HeucnpaBHOCTEN MOXET GblTb MPUMEHEHO TOMbKO K GMHAPHLIM COCTOSHMSAM (pPaboTocnocoGHOMY/He-
paboTocnocobHomy).

- HecMOTpsi Ha TO YTO OLUMOKM YesloBeKa MOryT 6bIThb YUTEeHbl B CXeMe fiepeBa HencrnpaBHOCTEl Ha kaueCTBEHHOM
YPOBHe, HeCOOTBETCTBYUSA CTEMEHN U KayecTBa, YacTo XapakTepuayloLume OLnbKM YesioBeka, B AepeBe HeucnpasHoCTel
Yy4YecTb JOCTaTOYHO CMOXHO.

- [lepeBO HeucnpaBHOCTEW He MO3BONSET /IETKO YY4eCTb U UCCNefoBaTh LenHble peakumn (3deKT LOMUHO) U
YC/OBHblE OTKasbl.

B.14.7 Ccblfio4HbIe CTaHAapThbl

M3K 61025 AHanun3 gepesa HeucnpasHocTeli (FTA)

B.15AHanus gepesa cob6bITuUi

B.15.1 Kpatkuit 0630p

MeTog ETAI* ansetca rpaduyeckum MeTOAOM NpefcTaB/eHns B3auMOUCK/IYaloWwyxX nocnefoaTesisHocTel
COGbITUIA, CNeyloLLMX 3a NOSIB/IEHNEM UCXOAHOTO COBbITUSA, B COOTBETCTBUM C (OYHKLIMOHUPOBaHUEM W HeDyHKLMOHMPO-
BaHMeM cucTeMm, paspaboTaHHbIX 418 CMArYeHns NocneAcTBMiA onacHoro cobbiTna (cMm. pucyHok B.3). Metog ETA moxeT
6bITb NPUMEHEH AN KaYeCTBEHHOW W/MM KONMYECTBEHHON OLEHKM.

BasoyaHHB ;
H*W 1M Hunu» ohmanapHoii i%mol\gl Paunnkr ~ouulB
coouTne BoarapLuna cMeTamm CUHaNM3aLMM <TOfA)
natodgoTyLLaHs
o> KoHTponupysibiinceap
0 Be/M»Y him cuUrHana 7,0x10*
TpacTta

KoHTponnpysiblii nexap

*
6nedAHan*TpacTa 7.0x10

Harcoutpenrdoyva 4 noxap
eBa/IBYaMMM CHHENA 8,0x10*

TpacTta

HmcwTtpond psa/l noxap 4
6a curHana TpacTa “Uau
Harnoopa 2,0x10*

PucyHok B.3 — lNpumep gepesa cobbITuit

" ETA— Event Tree Analysis.
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Ha pucyHke B.3 nokasaHbl npocTble pacyeTbl 415 TUNOBOrO AepeBa CoObITUI B CUTyauuu, Korga BeTBu Aepesa
COObITWIA NOMTHOCTLI HE3ABUCHMBI.

MocnepnoBaTeNbHOCTL COGLITUIA NErko NpeacTaBUTL B BuAe AepeBa CobbITUA U NO3TOMy C nomouibio ETA nerko
YCTaHOBUTb YXyALlaloLwwye Ui cMaryaroLme nocneacTensa cobbiTUsA, NPUHMan BO BHUMaHWe JONONHUTE bHbIE CUCTe-
Mbl, (DYHKLMKN M 6apbepbl.

B.15.206nacTb NpyMeHeHUs

MeTtog ETA MOXeT 6bITb UCMO/b30BaH 419 MOLENVPOBaHNSA, BbIYUC/IEHUS U PaHXUPOBaHUS (C TOUYKU 3peHus
pvcka) pasNnuHbIX CLeHapueB MHUMAEHTa Noc/iie BO3HUKHOBEHWUS HavyaslbHOro COObITUSA.

MeTtog ETA MOXeT 6bITb NPUMEHEH Ha BCeX CTafusAX XW3HEHHOro uuKna npogykuuu unm npouecca. JaHHblii
METOZ, MOXET OblTb UCNOMb30BaH HA KAYECTBEHHOM YPOBHE NMPW MO3rOBOM LUTYPME, ONpese/ieHMn CLeHapUeB 1 noce-
[oBaTenibHOCTeN CoBbITWI, KOTOPble MOTYT BO3HUKHYTb NOC/E HayaslbHOro CobbITUSA, ¥ NPU onpegeneHnn Bo3aelcTBUS
Ha pe3ynbTaT pas/INyHbIX BUAO0B 06paboTKM prcka, 6apbepoB UM CPeACTB ynpasneHus, npegHasHaveHHbIX 415 CHUXe-
HUSA HexenaTesbHbIX MOCNeACTBUIA.

Mpn oueHKe npuemneMocTy CPeAcTB ynpasneHus Havbonee LenecoobpasHo npuMmeHeHue meTtoga ETA gns
KO/IMYECTBEHHOrO aHau/In3a. Yatle BCEro AaHHblii METOZ, NPUMEHSIOT NPy MOAENMPOBAHNI 0TKA30B B CUTyaLuW UCMOSb-
30BaHVA 6OMbLLOTO KOIMYECTBA MEP 3aLLMThI.

MeTog ETA MOXeT 6bITb MCNONb30BaH MPU MOAENIMPOBAHUN Havana CobbITUSA ANA BbISBNIEHUS BO3MOXHbIX MO-
Tepb 1 npenmyLecTs. OAHaKO B 06CTOATENLCTBAX, IAe HE06X0AMMO HaATV NYTW ONTUMMU3ALMMN 1 NOMYHYEHNST HAMBONbLUNX
NpenMMyLLeCTB, Yallle UCMOoMb3yT MOLAeNMpoBaHne C NOMOLLBIO AepeBa PeLLEHNA.

B.15.3 BxogHble faHHble

BxopHble faHHble BKIOYatoT B cebs:

- NepeyeHb paccMaTpyBaeMblX HaydaslbHbIX COObITUIA;

- MHhopMaumio 0 crnocobax 06paboTkn, 6apbepax, cpeAcTBax yrnpasieHUs U COOTBETCTBYIOLMUX BEPOATHOCTAX
oTKasza (4N1s KoNM4ecTBEHHOro aHanusa);

- NOHMMaHWe MPOLLECCOB HOPMUPOBAHWA HaYasIbHOro OTKasa.

B.15.4 Mpouecc BbINO/IHEHNA MeToAa

MocTpoeHne aepeBa COObITUI HAYMHAIOT C BbIGOPA HAYa/IbHOrO COObLITUA. DTO MOXET BbiThb UHLMAEHT, Takol Kak
B3pbIB MblW, WM Takoe COBbITUE, Kak OTKa3 CUCTEMbI 3HEprocHabxeHus. [lanee nepeuncnsaioT umerwmecs yHKLUn
UN CUCTEMbI, HamnpaB/IEHHbIE HA CMArYeHWe NocnefcTBuid. [N Kaxaoi yHKUUM AN CUCTEMbI YEPTAT NIMHUX ANS
0TOGpaXeHNs ee UCMNPaBHOrO COCTOAHUA UM OTKa3a. BepoATHOCTb OTkasza MOXeT ObiTb OLEHeHa W Ha3HauyeHa Ans
KaOKAOW TakoW MMHWMKU. [laHHY YCNOBHYI BEPOSITHOCTb OLEHMBAIOT, Hanpumep, C MOMOLLbI0 3KCMEPTHbIX OLEHOK Wn
aHa/M3a gepeBa HeucnpasBHOCTen. Takum 06pa3oM M306pakaloT pas/ivuHble MyTW PasBUTUA COOLITUI OT HavabHOro
cobbITYSA.

CnepfyeT yunTbiBaTb, YTO BEPOSTHOCTU Ha AepeBe COObITWIA SIBMSKTCA YC/IOBHLIMU BEPOSITHOCTSIMU, Hanpumep,
BEPOSATHOCTb cpabaTbiBaHWA pa3bpbi3rMBaTens CUCTEMbl MNOXAPOTYLUEHUS, MNOMyYEHHas NpW  WCMbITAHUAX B HOP-
MaslbHbIX YCOBUSIX, GyAeT OT/IM4YaTbCA OT BEpPOATHOCTY cpabaTbiBaHUA 3TOW CUCTEMbl NpY BO3ropaHuu, Bbi3BaHHOM
B3pPbIBOM.

Kaxpaas BeTBb AepeBa npefcTaBnseT cob0i BEPOATHOCTb TOr0, UTO BCe COObITUA Ha 3TOM NyTU Npoun3oiayT. MNoaTo-
My BEPOSITHOCTb pesy/sibTara BbIUMC/AT Kak Npou3BefeHue OTAe/bHbIX YC/TOBHbIX BEPOSITHOCTEM M BEPOSITHOCTM Ha-
YaibHOro COBbITUA MPU YCNOBUN HE3ABUCUMOCTU COOLITUIA.

B.15.5 BbIxoAHble faHHble

BbixogHble faHHble ETA BK/IOHaoT B cebs cnepyiolee:

- Ka4ecTBEeHHOe onMcaHne BO3MOXHbIX NPO6/eM B BuAe KOMOMHAUMIA COBLITWIA, NpeAcTaBNsAoWmMX co60i pasnmy-
Hble CNeACTBMSA HAYaUTbHOTO COBLITUSI (pPaHXMpOBaHWe MocneAcTBuiA);

- KOJIMYECTBEHHbIE OLIEHKM YacTOTbl WM BEPOATHOCTU MOSBEHNA COObITWIA U OTHOCUTENBbHONM 3HAUYMMOCTU pas-
JINYHBIX NOCNEACTBUI OTKa3a U CNOCOBCTBYIOLLMX UM COBbLITUIA;

- nepeyeHb peKoMeHAaumnii No CHUKEHWUIO pUCKa:

- KO/IMYECTBEHHbIE OLEeHKV 3(P(PeKTUBHOCTN BHEAPEHWUS peKOMeHAaLuiA.

B.15.6 NpeunmyLecTBa 1 HegocTaTkn

Mpeumyectsamn metoga ETA asnsoTca cnegyoliye:

- C nomoupto metoga ETA nerko cxematuyHo M306pas3vTb CLeHapun pasBuUTUSA COObITUIA Nocne BO3HUKHOBEHUS
HayanbHOro cob6bITUA, MPOBECTU aHanm3 paboToCnOCOBHOIO0 COCTOSAHWA WM OTKasa BCroMOrateslbHbIX CUCTEM WAn
(hYHKUWIA, NpefHa3HaYeHHbIX 415 CHUKEHUS MOCNeACTBUIA 0TKasa, U OLEHUTb UX BMSIHUE.

- MeTog, nomoraeT yyecTb hakTop BpemMeHu, yBuaeTb B3aMMOCBA3N U LieMHble peakuuu, KOTopble CNOXHO uccne-
[0BaTb C NOMOLLbIO MeToAa AepeBa HencrnpaBHOCTEN.

- MeTop rpacmyecku npeactaBnseT NnocnefoBaTelbHOCTb COBLITUIA, YTO HEBO3MOXHO CAeNaTb C NOMOLLbIO MeTo-
fa fepeBa HeucnpasHOCTEN.
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Hepoctatkamy MeToga SBASOTCA cneayoLye:

- Ana ncnonb3oBaHusa MeToda ETA B kayecTBe COCTaBHOM YacTu 06LLero npouecca OueHK Heo6X0ANMO UAEHTY-
hmumpoBaTb BCE BO3MOXHbIE HayasibHble COObITUA. IDTOTO0 MOXHO A06WTHCA C NOMOLLbLI WUCNOMb30BAHUS APYTrUX
MeToA0B aHanusa (Hanpumep. HAZOP. PUA), ogHako Bcerga ocTtaeTcsl BEPOATHOCTb TOrO, YTO He YUYTeHbl HeKOTopble
BaXHble Ha4yaslbHble COObITUA.

- MeToa AepeBa COOGLITWIA MPUMEHUM TOSIbKO AN ABYX COCTOSHHUM CUCTEMbl (PaboTOCMOCOGHOTO COCTOSIHUA
1 0TKasa), B HeM TPYJHO y4eCTb OTCPOYEHHOe HapylleHne paboToCnOCOGHOTO COCTOSIHUA CUCTEeMbl UK ee BOCCTaHOB-
neHve.

- Kaxxgplli nyTe peanusauum 06ycnosieH codeTaHnem cobbITuiA, NPOM30LLEALLNX B MPefblAyLLUnX TOUKkax BETBNeHUs
cxeMbl AepeBa cobbITuiA. [M03aTOMy paccmaTpuBaloT BCe B3aMMOCBA3M MO BO3MOXHbLIM NyTAM pa3BuTUa cobbitna. OgHa-
KO HEKOTOpble B3aMMOCBA3M, Hanpumep 06LLMe KOMMNOHEHTbI, CUCTEMbl CHABXEHWSI 1 NepcoHasl, MOTYT 6biTb He yUTeHbI
npy PacCMOTPEHWM, YTO T/IOKET NPUBECTU K U3NWLLHE ONTUMUCTUYHON OLeHKe pucka.

B.16 AHann3 npuymnH n nocneacTeuii

B.16.1 O6LMe NonoxeHus

AHanIM3 NpUYnH 1 NOCNeACTBUIA ABNAETCA COYeTaHNeM MEeTOAOB AepeBa HeWcnpasBHOCTEW W AepeBa COObITUIA.
[JaHHbIA METOA, HAaUYMHAKOT C PACCMOTPEHNS KPUTUYECKOTO COBbITUA N aHan3a ero nocieAcTBuiAi NocpeacTBOM npume-
HeHWst coyeTaHus normyeckux anemenTos JA/HET. 3T anemMeHTbl NpeacrasnstoT coboi ycnosums, Npy KOTOPbIX CUCTe-
Ma. paspaboTaHHasi ANS CHWKEHWS NocneACTBUIA HauyaslbHOTO COGbLITUA, HaXOAWTCA B Pa6OTOCMOCOGHOM COCTOSIHUM
WM B COCTOAHMM OTKas3a. [MpuUnHbI YCNOBUIA UM OTKA30B aHaM3NPYOT C NOMOLLLIO MeTofa AepeBa HeucnpaBHOCTEN
(cm. B.15).

B.16.2 O6nacTb NpUMeHeHns

MeTog, aHanm3a NpuunH 1 NocneAcTBUil NepBoHaYasIbHO GblT pa3paboTaH Kak MHCTPYMEHT MPOBEPKN HaZeXHOC-
TV CUCTEM, KpUTMYecKMx ans obecneyeHns 6e30MacHOCTM, KOTOPbIV MCMOMb30BaM AN 60/1ee NOMHOro MOHWMaHUA
0TKa30B CUCTEMbI. Tak Xe Kak MeTof aHasm3a AepeBa HeWCNpPaBHOCTEN, AaHHbI MeToA UCNOb3YIOT A1 0TOBpaXeHNs
JIOTUKN OTKa3a, NPUBOASALLIErO K KPUTUYECKOMY COOBITWIO, OAHAKO, AOMOMHUTENBHO K (HYHKLMOHAUTbHBIM BO3MOXHOCTAM
[epeBa HeucnpaBHOCTEl, 3TOT MeToZ, NO3BOMAET NPOBECTU aHaNn3 nocnefoBaTe/lbHOCTM NOsSBAEeHUs 0Tka3oB. MeTopg
Takke No3BoMseT y4yecTb BPeMs 3anasfblBaHus Mpu aHanv3e MocnefcTBWiA, YTO HEBO3MOXHO NPU MCMO/Ib30BAHNN
MeTofa Aepesa COObITHIA.

MeTog “Cnonb3yT AN aHa/M3a PasInyHbIX BapuaHToB paboTbl CUCTEMbI NOC/Ee BO3HWKHOBEHWA KPUTUYECKOTO
CO6bLITVSA B 3aBMCMMOCTM OT NOBeAeHUs ee nogcuctem (Hanpumep, aBapuiiHbix cuctem). Ecam Takve BapuaHTbl MOryT
6bITb OXapakTepnsoBaHbl KOIMYECTBEHHO, TO MOMYT 6biTb OLLEHEHbI BEPOSTHOCTY BO3MOXHbIX MOCNEACTBUIA KPUTUYECKO-
ro cobbITns.

MockonbKy Kaxaas nocnefoBaTenbHOCTb B AvarpaMmMe NpuyvH 1 NocneAcTBuUil ABNSETCA codeTaHneM AepeBbeB
HeucrnpaBHOCTel 60/1ee HW3KOTO YPOBHSA, TO METOA aHaimsa MpUYMH U NOCNeACTBUIA MOXET ObiTb MCMOMb30BaH Kak
€nocob MocTpoeHust 6osee CNOXHbIX AePEeBbEB HEUCMPaBHOCTENA.

[narpammbl CMOXHbI B NOCTPOEHUN U NPUMEHEHUW, NO3TOMY WX LieNecoobpasHo UCMoNb30BaTb, Korga notepu ot
nocneAcTBuil 0TKa30B COMOCTaBUMbI C 3aTPayeHHbIMU YCUUAMM.

B.16.3 BxogHble faHHble

[na npumeHeHus meTofga HeO6XO0AMMO MOHMMAaHVE CUCTEMbl, BUAOB U CLieHapneB OTKa30B.

B.16.4 MNMpouecc BbINO/IHEHUS MeTo4a

Ha puicyHke B.4 nokasaHa KoHLUenTyasibHas guarpamma TUMUYHOTO aHansa NpUYuH U MocieCcTBuiA.

Mpoueaypa aHann3a BKIOYaET B cebsl cneayoLume aTanbl:

a) NpeHTudukauma Kputnyeckoro (UM HadasibHOro) co6bITUSA (3KBMBaIEHTHOrO KOHEYHOMY COObITUIO AepeBa
HeucnpasHOCTell 1 HaYaslbHOMY COGbITUIO AepeBa CobbITUIA).

b) Pa3spaboTka n Banngaums fepesa HemcnpasHOCTEN 415 NPUYMHBI HAYa/IbHOTO COBLITUSA B COOTBETCTBUN C B.14.
Mpu 3TOM cnefdyeT 1UCNob30BaTh Te Xe CUMBOSIbI, YTO U NPV aHa/In3e AepeBa HeyncrnpaBHOCTEVA.

¢) OnpefenexHue nopsfka pacCMOTPeHUs YCNOBWIA oTkasa. B gaHHOM nopsgke cnefyeTt cobnofaTb N0rndeckyto
nocnefoBaTe/lbHOCTb, COOTBETCTBYIOLLYIO BPEMEHHON MOCNeA0BaTe/IbHOCTY, B KOTOPOI OHW BO3HKKAIOT.

d) MocTpoeHue nyTeli BO3HNKHOBEHWS NOCNEeACTBUIA B 3aBUCUMOCTH OT YC/I0BUIA. STa Anarpamma nofobHa gepey
CO6bITUIA, OfHAKO pa3BeTBMEHNS fepeBa COObITUI AOMOMHAT U M306paxaroT B BUAE OTAE/bHOro 6510ka, B KOTOPOM
yKa3blBatOT YC/I0BUS.

e) Ecnu oTkasbl Ana Kaxaoro 6710ka ycnoBuii He3aBUCUMbI, BO3MOXEH pacuyeT BEPOATHOCTU KaKAoro nocnej-
cTBMA. [l18 3TOr0 HEO6XOAVIMO OLIEHUTL BEPOSTHOCTM KaXKAOro BbIXOA4a YCI0BHOMO 6/10ka (C NpUMEHeHMeM COOTBETCTBY-
OWKUX AepeBbeB HeucrnpaBHOCTel). BepoaTHOCTb Nto6oi nocneoBaTelbHOCTU COBbITWIA, NPUBOASLLEN K KOHKPETHOMY
nocnefcTBNIO, ONpeAensioT NepeMHOXeHNeM BEpPOATHOCTEl Kax[oi nocnefoBaTenbHOCTM YC/IOBWIA, NpUBOAALLEN K
paccmaTtpmBaemMomy NocneaicTBui0. ECnn HeckonbKo nocnefoBaTenbHOCTeR cobbITUlA NPUBOAAT K OAHOMY NOCNEACTBUIO,
TO BEPOSATHOCTU BCEX MOc/efoBaTeNbHOCTEl cknaapiBatoT. Ecnv MMetoTcs 3aBUCUMOCTY MeXzy oTkasaMu B paccMaTpu-
BaeMmoli nocnefosate/lbHOCTU (HanpuMep, HapyLleHWe 3HeprocHabXeHUst MOXeT Bbl3BaTb HECKOSIbKO YC0BUI OTKa-
3a), TO YCNOBUS 3aBMCUMOCTU HEO6XOAMMO onpeaenvTb A0 NPOBEeAEeHUs pacyeTa.
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PucyHok B.4 — lMpuMep aHanv3a nNpuynH 1 NoCneacTBuiA

B.16.5 BbIXOAHble AaHHblE

BbIXOAHbIMW J@aHHBbIMM METOAA aHavM3a NPUYKH 1 NOCNEACTBUIA ABNAIOTCS CXeMaTUYeCKoe NpefcTaB/eHne oTka-
3a CUCTeMbl C yKaszaHWeM MPWYUH WU NOCNEACTBUI W OLeHKa BEPOSATHOCTU BO3HUKHOBEHMWS KaX[Ooro noTeHuuanbHOro
noCnefCcTBUs, OCHOBaHHasi Ha aHa/IM3e BePOSITHOCTEN BO3HWKHOBEHMS COOTBETCTBYIOLLMX YC/IOBWIA NOC/E KPUTUYECKOTO
co6bITUS.

B.16.6 NpeunmyLiecTsa n HegocTaTku

MpeunmyllecTBa MeToga aHanm3a NpUUMH U NOCNeACTBUIA aHaNorvyHbl 06LLIMM NpenmMyllecTBaMm MeTooB Aepesa
cob6bITUiA 1 AepeBa HeucnpasHocTed. Kpome Toro, AaHHbIli MeToA MO3BONSET NPeOA0/ETh HEKOTOPbIe N3 HEeJOCTaTKOB
3TUX MeTOAO0B, Tak Kak Mo3BOMAET aHa/IM3MpoBaTb COObITVSA, pa3BMBaOLLMECH B TeUeHWe NPOAO/MKUTENBHOIO nepnoa
BpPeMeHW. AHaIN3 NPUYUH 1M NOCNEeACTBUIA obecneunBaeT BCECTOPOHHEE NpeAcTaBeHne O cucTeme.

HepocTatkom meTofa SIBNSIETCA €ro C/IOKHOCTb MO CPaBHEHWIO C METOAAMM AepeBa HeucrnpaBHOCTe! v AepeBa
COObITUIA Kak NPW NOCTPOEHUM CXEMbI, Tak 1 Npy yyeTe 3aBUCUMOCTEN B Cllyyae KONMYecTBEHHOro aHanmsa.

B.17 MpUYNHHO-CNEeACTBEHHbI aHann3

B.17.1 Kpatkuii 0630p

MpWYNHHO-CNEACTBEHHBI aHanM3 ABNSETCA CTPYKTYPUPOBAHHbIM METOAOM UAEHTUMMKALUM  BO3MOXHbIX Npu-
YWH HexenaTesbHOro cobbiTMa UM npobnembl. [aHHbli MeTos No3BONSET CKOMMOHOBATb BO3MOXHbIE MPUYUHHbIE
chakTopbl B 0606LLEHHbIE KaTeropumn Tak. YTobbl MOXHO 6bL10 UCCef0BaTb BCE BO3MOXHbIE r1notesbl. OAHaKo npume-
HeHve 3TOoro MeTofa no3BoNseT uaeHTuuLmposatb hakTuueckue NPUUKHBL. MpUYMHBLE MOTYT BbITb ONpeAeneHb! ToMb-
KO Ha OCHOBE 3MMNMPUYECKMX AaHHbIX WM aMAMpUYeckuMm nyTem. WHdhopmaumio npeacTasnsaioT B BUAE AuarpaMmbl
«pblbbero ckeneta» (MeTof Takke HasbiBAlOT AuarpaMmoli VicukaBbl) wAM WMHOTAA B BWAE APEBOBUAHOW CXEMbI
(cm. B.17.4).

B.17.2 O6nacTtb npMMeHeHns

MpuyYnHHO-cNeACTBEHHbIV aHanu3 obecneynBaeT CTPYKTYpupoBaHHOe rpadnyeckoe npeactaBneHne nepeyHs
MPVYYH OAHOTO CNeAcTBUA. B 3aBNCMOCTM OT 06beKTa UCCef0BaHNA CefcTBME MOXET GbiTh NONOXMUTENbHBIM (Lesb)
nnu otpuuatenbHsiM (Npobnema).

MeTog, ncnonb3yoT ANsi UCCNefoBaHNA BCeX BO3MOXHbIX CLEeHapueB 1 NPUYKH, NpesioXeHHbIX rpynmnov akcnep-
TOB. MeTof NO3BONSET [OCTUYb COrNACOBAHHOTO MHEHUSI OTHOCUTENIbHO Hanbonee BEPOATHbLIX NMPUYUH, KOTOpbIE MOTYT
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6bITb flasiee NPOBEPEHbI OMbITHLIM MyTEM WM Ha OCHOBE MMEILMXCA AaHHbIX. Hanbonee LenecoobpasHo NpUMEHSATb
[JaHHbI MeToA B CaMOM Havasie aHann3a, YTo NO3BOJISIET PaclUMPUTL Anana3oH NPefcTaBneHNn 0 BO3MOXHBIX MpUym-
Hax. a 3aTeM CPOpMy/IMpoOBaTh rMNOTe3bl, KOTOpble Aasee credyeT paccMOTPETb B COOTBETCTBUM C yCTaHOBJ/IEHHOM
npoueaypoi.

MocTpoeHne NPUYNHHO-CNEACTBEHHONM AuarpamMMbl MO3BONAET:

- MOEHTUMNLNPOBATL BO3MOXHbIE NEPBONPUUMHBI V>WIM OCHOBHbIE MPUYMHBI 4151 ONPeAeseHHOro CneacTsus,
npobnemsl UK yCnoBus:

- NPOBECTW aHa/IN3 B CUTyaLMM N HANTV B3aMMOCBSA3b MEXY B3auMOAEelCTBYIOLMMU (hakTopamu, CBA3AHHLIMU
C nccnegyembiM NpoLeccoMm;

- NPOBECTY aHa/IN3 CYLLECTBYIOLMX NPOGAEM ANS MPUHATUS KOPPEKTUPYIOLLUX JeACTBUIA.

MpevmyLecTBaMu NOCTPOEHUS MPUYUHHO-CEACTBEHHOW AnarpaMmbl SIBASIOTCA:

- cofeiicTBMe oOnpeaesieHnio MepBOHaYaslbHbIX MPUYMH MPOGAEMbl C MPUMEHEHUEM CTPYKTYpPUPOBaHHOIO
nogxoaa;

- cofeiicTBue B paboTe rpynne aKcnepToB 1 60/1ee NOTHOMY UCMO/Ib30BAHMIO 3HAHWIA SKCMEPTOB O NPOAYKLUN UK
npouecce;

- NPVYMeHeHVe NPOoCTOro A1 BOCMPUATMA TUna AuarpaMmsl A1 0TOGPaKeHNs NPUYNHHO-CNEACTBEHHbIX CBS3el;

- BblsIB/IeHNe BO3MOXHbIX MPUYMH U3MEHEHW B npoLecce;

- ngeHTUdmnkaumsa obnactein c6opa AaHHbIX A1 AalbHENLLNX NCCnef0BaHMIA.

MPUYNHHO-CNEeCTBEHHbI aHann3 MOXeT ObITb UCMO/b30BaH Kak MeTOoj BbIMOSIHEHVS aHasM3a NepBOMNpPUYMHLI
(cm. B.12).

B.17.3 BxogHble faHHbIe

BxofHbIMW A@HHBIMW NPUUYNHHO-CNEACTBEHHOTO aHan3a ABMSAIOTCA pe3y bTaTbl 9KCNepTU3bl, OMbIT YYaCTHUKOB
paboyeii rpynnbl, paHee pa3paboTaHHble MOAENN, UCMO/Ib30BaHHbIE B MPeAblAyLLMX NCCNef0BaHNAX.

B.17.4 MNMpouecc BbINO/IHEHUS MeTo4a

MpUYNHHO-CNEeACTBEHHbIN aHasIM3 A0/MKEH OblTb BbIMOIHEH TPYNMO 3KCMEPTOB, VMEKOLMX 3HAHWSE U OMbIT MO
nccnegyemoli npobneme.

OCHOBHbIMM 3Tanamy NPUYNHHO-CNEACTBEHHOrO aHam3a SABAAKTCS:

- yCTaHOB/IEHNE CNEACTBUA, KOTOPOe HEO6X0AVMMO NPoaHa/IM3NPOBaThb, U pasMeLleHne ero crnpasa B COOTBETCTBY-
tolem 6510ke guarpammbl. CnefcTBme MOXET ObiTb NOMOXUTENbHbIM (Leflb) UK oTpuuaTesibHbiM (Npobnema) B 3aBu-
CUMOCTM OT 0O6CTOATESLCTB;

- onpefeneHne OCHOBHbIX (FN1aBHbIX) KaTeropuii NPUUYMH 1 yKasaHue Ux B COOTBETCTBYIOLMX 6/10Kax AnarpaMmbl
«pblbbero ckenetax». MNpyn aHasmse cUCTEM OGLIYHO BbIAENAIOT CrefytoLMe KaTeropumn NpyuyvH: nepcoHas, obopynosa-
Hue. paboyas cpefa, npouecchbl 1 Ap. Kareropum onpefensiot B COOTBETCTBUM C OO6BLEKTOM UCCe0BaHNS;

- yKasaHue BO3MOXHbIX MPUYMH A5 KaKAOV OCHOBHON (rnaBHOM) kaTeropuu Ha BETBSIX W OTBETB/EHUAX 4NN
onuncaHns B3avMOCBSA3EN MeXAy HUMK;

- NPOAO/IKEHNE UCCNEef0BaHUA MyTeM UTEepPaTUBHOI NOCTAHOBKM BOMPOCOB «MOYEMY?» WM «4YTO 3TO BbI3BAIO?»
[19 YCTAHOB/MIEHUSA CBA3EN MexXay npuynHamm;

- aHaIN3 BCeX BeTBel 1 OTBETB/IEHWIA, HanpaB/IeHHbI Ha NPOBEPKY NOC/1e40BATENbHOCTN 1 MOMHOTbI BbISIBAIEHHbIX
MPUYMH, U NX OTHOLLEHUS K OCHOBHOMY CNeACTBUIO;

- naeHTudmKauma Hanbonee BepOATHbIX NPUUMH AAHHOTO CMeACTBUSI Ha OCHOBE COr1acoBaHHOIO MHeHus pabo-
yeli rpynnbl 3KCNEPTOB M AOCTYMHbIX 06bEKTUBHBIX CBUAETENbCTBAX.

Pe3ynbTathbl 06bIYHO NPEACTAaBNAT B BUAE AuarpaMmbl «pblbbero ckeneta» (auarpammbl VicukaBbl) v B Buae
fdepesa. [lnarpamma «pblbbero ckenieta» CTPYKTyprpoBaHa nyTem pasfenieHnst MPUYMH Ha OCHOBHbIE (r1aBHbIE) KaTero-
pun (NpeactasnieHHble pebpaMi «pblbbero ckeneta») U 6osee MeKUMU OTBETB/IEHUSMU, KOHKPETUSMPYIOWWMU MpK-
YMHbI ATUX KaTeropuii (CM. pUcyHok B.5).

Knww— [ KmgMa KHnu—1
u—n rpi—a npmu
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M306paxeHre faHHol anarpamMmmbl B BUAE APEBOBUAHON CXEMbI aHANIOTMYHO AePeBY HENCNPaBHOCTEN, HO 06bIY-
HO 3Ty Anarpammy CTPOSAT C/IeBa Hanpaso, a He CBEpXy BHM3. OfHAKO Mpu NPUMEHEHUW AaHHOW AnarpaMmbl GbiBaeT
3aTpyAHUTENIbHO NPeACTaBUTb PE3y/bTaT B KOMIMUYECTBEHHOM BbIPKEHUM U OLEHWUTb BEPOSITHOCTb 1ABHOMO COGbITHS,
MOCKO/bKY NPUUMHLI B GO/bLUENA CTENEHU MOHUMAIOT Kak BO3MOXHbIE (hakTopbl, KOTOpble MOTyT Bbl3BaTb paccMaTpuBa-
emMoe Co6bITue, a He 0TKasbl C U3BECTHON BEPOSITHOCTLIO BO3HWUKHOBEHUSI.

MpVUYNHHO-CNEACTBEHHYIO AnMarpamMMy O6bIYHO NPUMEHSAIOT AN ONpPeAeNieHNst Ka4eCTBEHHbIX OLEHOK. MOXHO
NPeAnonoXuTb, YTO BEPOSITHOCTb BO3HWKHOBEHUS MPOG/IEMbI COCTABNSIET 1. M pacnpefennTs BEPOSITHOCTM Mo 0606-
LLieHHbIM NpUYMHAM, 3aTem Mo NOAMPUYMHAM, OCHOBbIBAsICb HA CTENeHW LOBepusi UK 3HaUMMOCTU. OfHAKo 3a4acTyto
Mexzy thakTopamu, KOTopble MOTYT Bbi3BaTb COGbITWSI, CyLLECTBYET B3aXMOCBS3b, OHA CMOCOGCTBYET BO3HWKHOBEHMIO
pesynbTata 6051ee CNOoXHLIM CNOCOGOM, YTO AeNlaeT KOIMYECTBEHHYIO OLLeHKY HEA0CTOBEPHOIA.

PucyHok B.6 — lMpuvep NpeacTaBneHns NpUiMHHO-CNeACTBEHHOTO aHam3a
B BUE APEBOBUAHOI CTPYKTYpbI

B.17.5 BbIXOAHble faHHble

BbIXOAHBIMW A@HHLIMU NPUYMHHO-CNIEACTBEHHOTO aHanm3a fBMATCA AnarpaMmbl B BUAE «pPblGbero ckeneta»
NN APEBOBUAHON CXeMbl, KOTOPble MOKa3blBAOT BO3MOXHbIE NPUYMHBI UCCNefyeMOro cobbITusA. MonyyeHHble AaHHble
Heo6x0AMMO MPOBEPUTL TEOPETUYECKN 1 IKCMEPUMEHTa/IbHO, Mpexae Yem 6yayT npefioxeHbl fasibHellune pekoMeH-
fauun.

B.17.6 NpeunmyLiecTsa n HefocTaTkn

MpeumylecTBamMmy MeToaa ABMAOTCS:

- NpUBMIEYEHNE KOMMETEHTHBIX 3KCNEepTOB B paboTy rpynnbl;

- NMPUMEHEHME CTPYKTYPUPOBAHHOIMO aHau3a:

- paccMOTpeHue BCeX BEPOATHbIX MPeANOIOXEHUA 1 runoTes:

- rpachyeckoe oTOGpaKeHNe pesynbTaToB B MPOCTON A4S BOCMPUATUA dhopme:

- onpejeneHne obnacteld, B KOTOPbIX TPEOYHOTCA AONONHUTENIbHbIE AAHHbIE;

- BO3MOXHOCTb YCTaHOB/IEHUA (DAKTOPOB, KOTOPble MOrYT Bbi3BaTb paccMaTpuBaeMoe cobbiThe Kak ansi 6naro-
NPUATHBIX. Tak 1 415 HeXxenaTeslbHbIX pe3y/bTatos. [M03UTUBHbIV B3ra4 Ha Npobaemy MOXeT CTUMYMPOBaTh GO/bLLYIO
OTBETCTBEHHOCTb W BOB/IEYEHHOCTb Y4ACTHUKOB.

MeTog umeeT cnegyroLime HegocTaTku:

- rpynna aKcnepToB MOXET He MMeTb HEOOXOAVMOI KOMMNETEHTHOCTH;

- ANA paspaboTkn pekomeHAauwii MeTod Heobxo4MMO MPUMEHSITb TOMbKO Kak YacTb aHa/m3a MepBOMNPUYMHBI;

- MeToj npefHa3HayeH ANs nNpoBefeHUs MO3roBOro LTYpMa, @ He CamoCTOATENIbHOTO aHann3a;

- pasfeneHne NpUUMHHLIX (DAKTOPOB Ha OCHOBHbIE KATeropuu B Havasle aHa/m3a O03Ha4yaeT, YTO B3auMOCBA3M
Mexay KaTeropysamy npuunH  MOryT ObiTb HE PacCcMOTPEeHbl AO/MKHbIM 06pa3om, HanpumMep, oTkas 06opyLoBaHus,
BbI3BaHHbI OLIMOKOI onepaTopa, Wav OWKNGKU onepaTtopa, Bbi3BaHHblE HeAOCTaTKaMU KOHCTPYKLWWM CUCTEMBI.
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B.18 AHan13 ypoBHeW 3awmTbl

B.18.1 KpaTkuii 0630p

MeTog LOPA’ 1— cMellaHHbIA MeToA, OLEHKN pUCKa, CBS3aHHOIO C HeXenaTeslbHbIM COObITEM UM CLeHapueM.
MeTog, HanpasiieH Ha aHasIM3 JOCTATOYHOCTU MeP MO YMNpPaB/eHNIO NN CHUXEHWIO pUcKa.

MeTog LOPA ocHOBaH Ha Bbl6ope nap NpuymnH 1 NocneAcTsuii U naeHTUdMKaLMY YPOBHE 3aluThbl, KOTOPbIe MOryT
npefoTBpaTUTL MPUUMHY, NPUBOLALLYIO K HeXesnatesibHOMY MocnefcTBuio. [1ns onpefeneHns afekBatHoCTU Mep CHU-
XEHUs pucka 40 A0NYyCTUMOro YPOBHSA HEOOX0AMMO MPOBECTU pacyeT NoCNeaCcTBUiA.

B.18.206nacTb NpUMeHeHuns

MeTog LOPA MOXeT 6bITb MCNONb30BaH Kak Ka4eCTBEHHbIN METOA, UccnefoBaHVsa YPOBHEN 3aluTbl Mexay onac-
HOCTbIO WM MPUYMHHBIM COObITUEM U pe3y/ibTaToM. O6bIYHO CMeLUaHHbI MOAX04 MPUMEHSIIOT A8 AOCTWKEHNUS 60Mb-
wei ToyHocTn nocne HAZOP nnm PHA.

MeTog FOPA obecneumBaeT OCHOBY [/11 ONpeAeneHns TpebGoBaHWii K HE3aBUCUMbIM YPOBHSIM 3awmTbl (IPLZ|) n
YPOBHAIM NOSIHOTbI 6e3onacHocTy (YpoBHM SIL3)) 4N aBTOMATU3MPOBaHHbIX CUCTEM, KakK yCTaHOB/IEHO B Cepumn CTaHaap-
ToB M3K 61508 n MK 61511, a Takke npv onpegesieHMn TpeGoBaHWA K YPOBHSIM MOSHOTHI 6e3onacHocTn SIL gns
aBTOMaTWN3MPOBaHHbIX cUCTeM Ge3onacHocTn. MeTog FOPA MoXeT 6biTb noneseH Ana apekTMBHOrO pacnpeseneHns
pecypcoB, HanpaB/IeHHbIX Ha CHKEHWE pUCKa, NyTeM NPUMEHEHUS aHaIM3a CHUXKEHUA pUCKa NMPU BHEAPEHUN KaKA0ro
YPOBHSA 3aLLMTHI.

B.18.3 BxoaHble faHHble

BxogHbIMY AaHHbIMU MeTofa FOPA saBnsoTcs:

- OCHOBHas MHhopmaumsa 0 pucke, BKIOYaA ONacHOCTU, NPUYMHBI U NOCNEACTBUS, aHA/TOTMYHA BXOAHLIM AaHHbIM
metoaa PHA:

- MHhopmaums o hakTMYecknx N NNaHOBbIX CPeACcTBax ynpasneHus;

- YacToTa MPUYMHHBIX COBLITUIA, OLIEHKN BEPOSITHOCTM OTKa3a YPOBHEN 3aluTbl, OLEeHKV MOCAeACTBUi 1 AonycTu-
MOro pucKa;

- 4acTOTa VHULIMMPYIOLLMX MPUYMH, OLIEHKN BEPOATHOCTM OTKas3a YPOBHEN 3allmTbl, OLeHKN NOCIeACTBUiA 1 gonyc-
TUMOrO pucka.

B.18.4 lNpouecc BbINo/IHEHUA MeToAa

MeTog LOPA 06bI4HO BbINOMHAET rpynna 3KCnepToB C NPUMEHEHNEM creaytoLleli npoueaypbl:

- NOeHTUUKaLUSA HavaslbHbIX NMPUYNH BO3HUKHOBEHWS HEXenaTelbHOro pesy nbrara U c6op AaHHbIX 06 1X YacTo-
Te 1 NOCNeacTBUAX;

- BbIGOP OAHOW Mapbl NpUYMHa-NocIeACTBUE;

- naeHTUdMKaLMA YpoBHeEN 3aluunThbl, NpefoTBpaLLatoLyX NPUYUHY, NPUBOAALLYIO K HeXenaTenbHoOMy NocneAcTBuIo,
1 aHann3 nx ahPeKTMBHOCTY;

- NAeHTUUKaLMS He3aBUCUMbIX YpoBHel 3awmThl (IPL) (He BCe YPOBHM 3alUuTbl ABASIOTCA HE3aBUCUMbIMU):

- OLleHKa BEepOATHOCTM OTKasa kaxgoro IPL:

- yccnefoBaHne YacToTbl HadaslbHbIX NPUYMH COBMECTHO C BEPOATHOCTAMM OTKasa Kaxaoro IPL n BepoATHoOCTAMU
peannsaummn BCeX YCNOBHbIX NapameTpoB (NMPUMEPOM YC/I0BHOrO napameTpa SABMASeTCA NPUCYTCTBUE WM OTCYTCTBUE
yefioBeka B 30He ONACHOr0 BO3AEWCTBUA) 15 ONpeAesieHns 4acToTbl BO3HUKHOBEHUSI HeXenaTeslbHoro nocneAcTeus.
Mpu nccnefoBaHUM yUnTbIBAIOT NOPSAO0K 3HAYEHWIA YACTOT U BEPOATHOCTEN;

- CpaBHeHMe pacyeTHOTO YPOBHS pucka C AOMYyCTUMbIM A8 ONpeAenieHnss HeobXo0ANMOCTU B AasibHelLei
3awumre.

HesaBucumblli ypoBeHb 3awmTbl IPL — cuctema yCTpoOCTB WM AeicTBUIA, KOTOpble CMOCOOHLI NpeaynpeanTb
peanu3aumio cueHapus, NpPYBOAALLETO K HexenatenlbHOMY MOCNeACTBMIO, U 06ecneynTb He3aBUCUMOCTb MPUYNHHBIX
CO6bLITUIA NN YPOBHEN 3alLUTBI, CBA3AHHBIX CO CLEeHapueMm.

HeszaBrcrMbiMK ypoBHAMU 3awmThl IPLS ABNSOTCS:

- KOHCTPYKTUBHbIE OCOGEHHOCTU MpoeKTa:

- hm3nyeckune yCcTpoiicTBa 3aLumThl;

- CUCTEMbI G/IOKUPOBKM U OTK/THOUEHNS;

- aBapuiiHas curHanmnsaums 1 BO3MOXHOCTM PYYHOro BMellaTenbCcTBa onepaTopa;

- thusunyeckas 3awmra npu peannsayuy coobbITUSA:

- CUCTeMbl aBapuinHOro pearmposaHus (Mpoleaypbl U NPOBEPKM, He oTHocsLWwmecs K IPLs).

B.18.5 BbixogHble AaHHble

BbIXOAHBIMW AAHHLIMU MeTOAa SIBMSOTCA PeKOMeHAaLUMU OTHOCUTENIbHO AasibHeNLero NnpuMeHeHns CpeacTs
ynpasneHusa 1 nx apeKTUBHOCTU /19 CHUKEHUS puUcCKa.

MeToa LOPA sBnsieTcs 04HUM 13 METOAOB, UCNOMb3yeMbIX Npu oueHke SIL ana cuctem 6e3onacHoOCTy U aBToma-
TU3MPOBAHHbIX CUCTEM.

1 LOPA — Layers of Protection Analysis.
2 IPL — Independent Protection Layers.
3 SIL levels — Safety Integrity Levels.
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B. 18.6 NpeunmyLecTBa 1 HefocTaTkn

MpenmyluectBamu meToga LOPA siBnsatoTCa cnegyowye:

- MeTog TpebyeT A8 NPUMEHEHNSI MEHbLLETO BPEMEHW 1 PECYPCOB, YEM METO/ aHan3a fepesa HencnpaBHoCTeN
WM MOJTHOM KOMIMYECTBEHHOM OLLEHKN pucka U SBAsieTcs 60/1ee TOUHbIM, YeM KayeCTBEHHbI MeTOZ 9KCMEPTHbIX OLLEHOK.

- MeTog FOPA nomoraet ngeHTuduumposaTtb Hanbonee KpUTUYHbIE YPOBHY 3aLLnTbl 1 06eCNeUnTb UX pecypcamu.

- JaHHbIi MeTog nomoraeT UAeHTMMLMPOBATL onepauuy, CUCTEMbI Y MPOLIECChl C HEAOCTaTOYHbIM YPOBHEM
3aLUMTHBIX Mep.

- MeTog, HanpaeneH Ha Haubornee cepbe3Hble HexenaTesbHble MoCNeACTBUS.

Hepoctatkamn meTofa SBNAOTCA crneaytoLime:

- MeTog LOPA no3BosisieT paccMaTpuBaTth OAHY napy NnpuunHa-nocneAcTsme n OAMH COOTBETCTBYHOLLMIA cLeHapuii
npv OAHOKPaTHOM K Hemy obpalleHun. [aHHblii MeTos He OXBaTblBaeT C/I0XHbIE B3aVMOAENCTBUS MeXAy puckaMmu unm
cpefcTBamy yrnpasieHus.

- KonmuectBeHHas oLeHka pucka He Bcerga MoXeT ObITb nosyyeHa Ans o6Lmx BUAOB OTKAa30B.

- MeTog LOPA He NpuMMeHUM K C/IOXHbIM CLeHapusiM B CUTyauusixX ¢ 60/1bLUIMM KOJIMYECTBOM Nap MpUYuH-Nocnes-
CTBWI WM C NOCNeACTBUAMM, 3aTparMBaloLLMMN pasiniHbie NPUYaCTHble CTOPOHbI.

B.18.7 Ccbl/loYHble cTaHAapThl

M3K 61508 (Bce yacTi) PyHKUMOHA/IbHAA 6€30NacHOCTb CUCTEM 31IEKTPUHECKUX, INEKTPOHHbIX, Nporpammmpye-
MbIX 3/IEKTPOHHBIX, CBA3@HHbLIX C 6€30NacHOCTLIO

M3K 61511 BesonacHocTb (hyHKUMOHasIbHasA. Cuctema 6e3onacHocTn, obecneymBaemas npuoopamu s CeKTo-
pa obpabatbiBaloLLeil 0Tpacn NPOMbILLIEHHOCTH

B.19 AHanus gepesa peLueHnii

B.19.1 KpaTkuii 0630p

MeTog aHanv3a AepeBa peLleHnii No3BOSET NocneAoBaTe/lbHO NPeACTaBUTh aslbTePHATUBHBIE BapuaHThbl peLue-
HWIA C UX BbIXOAHBLIMW AaHHBIMU U COOTBETCTBYIOLLEN HeonpeAeneHHOCTbo. Kak 1 npy BbINOHEHWN aHanv3a gepesa
CO6bITUIA, MOCTPOEHME CrieAyeT HauMHATL C HaYa/IbHOrO COBLITUA MW MPUHATOTO pelleHus. [lanee Heo6X0AMMO NOCTPo-
UTb NYTU pasBUTUA COOBLITUIA, ONpeAenuTb pesynbTaTbl, KOTOpble MOryT GbiTb NOMYYEHbl MY peanu3auum cobbITUiA, 1
pasnnyHble pelleHsl, KOTopble MOTyT GbiTb MPUHSTHI.

B.19.2 O6nacTb NnpyMeHeHns

MeTog AepeBa pelueHuii 06bIYHO MPUMEHSIOT B YNPaB/EHWM PUCKOM MPOEKTHbIX PeLleHuii U B ApYrux caydasix,
Korga Heo6xoAMMO BbIGpaTh Hanay4Lnii cnocob AenCcTBWIA B cUTyauumn HeonpegeneHHocTu. Mpadmyeckoe npeacrasne-
HMe MOXeET 6GblTb 060CHOBAHWEM MPUHATBLIX PELLEHWIA.

B.19.3 BxogHble faHHble

BXOAHbIMW [i@HHLIMU SBASKOTCA NAaH NpoekTa C yka3aHWeM MyHKTOB, MO KOTOPbIM HEO6XOAUMO MPUHATL pelue-
HWe. MHpopMaLMsi O BO3MOXHbIX pesy/ibTaTax NPUHATBIX PeLleHuii N CobbITUSA, BAUAIOLLME Ha 3TV peLleHus.

B.19.4 MNMpouecc BbINO/IHEHUA MeToAa

MocTpoeHne AepeBa peLleHnil HauMHaT C HaYaslbHOTO PeLLeHunsl, HanpuMep peLleHnst 0 BO30GHOB/IEHWUN NPOek-
Ta A unun npoekta B. MocKonbky MOryT 6bITb peasi3oBaHbl ABa rMNOTETUYECKUX NPOEKTa, TO Aasnee MOoryT Npou3onTu
COOTBETCTBYHOLLME COOBITVSA U MOTYT 6bITh MPUHATLI Pa3/INyHbIe pelleHns. STOT NpoLecc NpeAcTaBNsaoT B opme gepeBa
no aHasiIorMn ¢ 4epeBOM COBbITUIA. BEpOSITHOCTL COBLITUIA MOXET BbITb OLleHEHa BMECTe C OLEHKON 3aTpaT uwunim addpek-
TUBHOCTU OKOHYaTe/IbHOrO pesy/ibTata BblGpaHHOro Nyt pasBUTUSI COObITUIA.

VHchopMaums, kacaroLasca Hauayylero Nyt NpUHATUA peLleHuid, UMeeT flormyeckyto opmMy, cnefosatesnbHo,
BO3MOXEH pacyeT HambosbLLEero CpeAHEro 3HaUYeHnsl, pacCYMTaHHOroO kak NpousBefeHNe BCEX YC/TOBHLIX BEPOSITHOCTEN
Ha J@aHHOM MyTU NPUHATUS PEeLUeHWn Ha 3HaYeHne NOJlyYeHHOro pesynbTara.

B.19.5 BbixofHble flaHHble

BbIXOAHBIMW A@HHLIMU MEeTofa SABNAKTCA:

- NOTVYECKNIA aHaNN3 prcKa, OTPaXatoLmil pasnyHbie BapyaHTbl BO3MOXHBIX PELLEHWIA:

- OXujaemoe 3HayeHue pucka ANs KaKAoro BO3MOXHOMO NyTW peLueHuid.

B.19.6 NpeunmyLiecTsa n HegocTaTkn

MpeumyluecTBamMmy MeTofa ABNSAIOTCA CreaytoLme:

- MeTopg obecneunBaeT TouHOe rpacdmyeckoe NpeacTaBreHve Beex AeTasieli peLueHnst Npobnemsl.

- MeTof NO3BONSET paccumTaTh fyyllyie NyT! peLleHns npobnemblt.

Hepoctatkamy meTofa ABNAOTCA crefytoLme:

- Bonblune fepeBbs peLleHnit CILLIKOM C/I0XHbI 4151 06MeHa uHhopMauyell ¢ 3aMHTepecoBaHHbIMU CTOPOHaMU.

- MpyMeHeHVe gvarpaMmbl JepeBa PeLleHNii MOXET MPUBECTU K U3/IMLIHEMY YNPOLLEHWIO CUTYaLuni.

B.20 AHanu3 BAnAHUA YenoBeyeckoro akropa

B.20.1 KpaTkuii 0630p

MeTog HRA'1INpyMeHSIIOT 419 OLEHKW BAMSIHWS [eliCTBUIA YenoBeka, B TOM Yucie olwmnbok onepaTtopa, Ha paboTy
CcuUCTEMbI.

11 HRA — Human Reliability Assessment.
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Bo MHOrux npoueccax cyLiecTByeT BO3MOXHOCTb OLUMOKKM onepartopa, 0COGeHHO B Criyyae ecnn y oneparopa
He0CTaTOYHO BPEMEHMN A1 NPUHATUS peLleHnii. BepoATHOCTb TOro, YTo cobbITuA ByAyT pasBuBaTbCS TakuM 06pasoM,
YTO NpUBEAYT K Cepbe3HbIM Npobaemam, fomkHa ObITb Masia. TeM He MeHee B HEKOTOPLIX C/ydasx AelicTBUe onepatopa
MOXeT OblTb €AMHCTBEHHOM 3aluMTOl, NpefoTBpalLatoLLeli kaTacTpoduyeckme NocneacTBus oTkasa.

3HauMMOCTb OLEHKWN AeliCTBUIA onepaTopa MoATBEPXAAETCA NPOMUCLUECTBUSMU, B KOTOPbIX KpUTUYECKME OLIMOKU
onepaTtopa cnocobCcTBOBa/IM KaTacTpoMueckomy pasBUTUI0 COOBLITWIA. ST NPOMCLUECTBUA MOKa3blBAIOT Hempuemse-
MOCTb OLLEHOK PUCKa, YUUTbIBAIOLLMX TONIbKO TEXHUYECKME U NporpaMMHble cpefcTBa cucTteMbl. OHM nokasbiBatoT onac-
HOCTb MFHOPMPOBaHWA OWMGOK onepartopa. bonee Toro, oueHka AelCTBMIA onepaTopa MO3BOMSET BbISBUTH OLLNOKY,
KOTOpble MOTyT OTpULATEeNbHO BAMATL HA NPOU3BOAMTENIBHOCTb, U ONpeaenvTb CNocobbl yCTPaHEHUS AaHHbIX OLUINGOK 1
[OPYrvX OTKa30B (TEXHUYECKMX W NPOrpamMMHbIX CPECTB).

B.20.2 O6nacTb NpUMeHeHns

MeTog HRA MOXeT 6bITb NCNO/Ib30BaH Kak B Ka4eCTBEHHOM, TaK U B KONIMYECTBEHHOM Buie. KauecTBeHHas oLeH-
Ka AeiicTBMiA onepaTtopa MOXeT 6biTb MCMONb30BaHa 415 UAEHTUMKALMKM €70 BO3MOXHbIX OLIMOGOK WM MX MPUYMH, YTO
No3BOMIAET CHU3UTb BEPOSITHOCTb Takux owwmnbok. Kpome Toro, metog HRA MOXeT 6biTb MCMNONb30BaH AN NOyYeHUs
KOMYECTBEHHbIX AaHHbIX 06 0TKa3ax, CBA3aHHbIX C OwMbKamun onepartopa, An1s npumeHeHus FTA uam gpyrux MeTofos.

B.20.3 BxoaHble faHHble

BxofHbIMK AaHHbIMK MeToaa HRA aBnaloTca:

- MHdopMauma ANna onpefeneHns 3afad, BbINOMHAEMbIX onepaTopamu;

- JlaHHbIe O TUMUYHbIX OLIMOKaX, BCTPEYAOLLMXCA Ha NPakTUKe, U UX NpuYnHax;

- 3KCMepTHbIE OLeHKM OWMBOK onepartopa (Y4e/oBeka) U UX KOSIMYECTBEHHOE BbIPAXEHNE.

B.20.4 lNMpouecc BbINO/IHEHUA MeToAa

Mpouecc HRA BktovaeT criegytoLme atansbl;

- MocTaHoBKa 3agaun. OnpegeneHve TUNOB AelCTBUIA onepaTopa (YenoBeka), KoTopble JO/MKHbI ObITb UCCNeAo0-
BaHbl N OL|EHEHbI.

- AHanus 3afaun. OnpegeneHne cnocoboB BbINOHEHWSA 3aa4n 1 BCMOMOraTesibHbIX CPefcTB, HEOOXOANMbIX
[ONA ee BblINOJIHEHUS.

- AHanu3 owunbkn onepatopa. OnpefeneHne 0TkasoBs, BO3HMKAOLLMX B NPOLLECCe BbINO/IHEHNS 3a4a4n, BO3MOX-
HbIX OLUMGOK oneparopa 1 Crnocob0B UX YCTPaHEHUS.

- MpepacTtasnexne. OnpegeneHne Toro, kak 3T OWWOKU NpW BbINO/IHEHUW 3a[ayn B codeTaHun ¢ gpyruMm cobbl-
TUSIMW. CBAI3aHHbIMK C 060pYyAOBaHMEM, MPOrpamMMHbIM O6ecreyeHneM 1 Bo3AelCTBYOWMY dhakTopamu, MOryT GbiTb
MCMoMb30BaHbl [/11 pacyeTa BEPOATHOCTU OTKa3a CUCTEMbI B LIE/IOM.

- MNpegBaputensHas npoBepka. OnpedeneHne oOWMG0K WM 3adad, TPeOyLWMX AeTaslbHON KONMYeCTBEHHOM
OLIEHKN.

- KonuyecteeHHasa oueHka. OnpefeneHne BepoOATHOCTVM OLWKMOGOK onepaTtopa W OTKa30B MpW  BbINOHEHUN
3ajauu.

- OueHka Bo3geincTBusA. OnpegeneHre 3HaYMMOCTL OLLIMGOK UK 3a4aY, T. €. OWMBOK 1 3agad, B 6onbLueli cTeneHun
BMVAIOLLMX Ha 0b6ecneyeHne HafeXHOCTV UM NpPYeMSIEMOro YPOBHS pucka.

- CokpalleHvie owmnbok. OnpeaeneHre cnocob0B COKPaLLLEHNS KONMMUYECTBEHHbIX OLLMGOK onepaTopa.

- llokymeHTupoBaHue. OnpefeneHve nHdopmauun n getaneii aHannsa HRA. koTopble JO/MKHbI ObITb 3aperncT-
pypoBaHbI.

Ha npaktuke npouecc HRA yvalle BCEro BbIMOSHAT NO3TANHO, XOTA WHOMA4A HEKOTOpble ero Yactu (Hanpumep,
aHanu3 3agad 1M naeHTUdmKaumio ownboK) NPOBOAAT napannenbHo.

B.20.5 BeixogHble AaHHble

BbIxOAHbIMW f@aHHBLIMU MeTofa SABATCS,;

- nepeyeHb OWMnBOK, KOTOPble MOTYT MPOU30ITH, N METOAbI UX COKpaLLeHVs (MPeAnoYTUTENbHO Yepe3 MogepHU3a-
LU0 CcUCTEMBI);

- BUAbI OLUINGOK, MPUYNHBI 1 NOCNEACTBUA TUMNYHBIX OLLUNBOK:

- KauyeCTBEHHass WM KONNYECTBEHHAs OLieHKa pucKa PacCMOTPEHHbIX OLUUGOK.

B.20.6 Npeumyliectsa n HefoCcTaTKn

Mpenmywectsamn Metofda HRA aBnstoTca cnepytoLume:

- MeToa HRA obecneunBaeT hopmann3oBaHHbIli cnocob nccnefoBaHna owMO0K onepartopa Npu OLEeHKe pucka
A5 CUCTEM, B KOTOPbIX NEPCOHasT UrPaeT BaOKHYIO POSib.

- dopmanunsoBaHHOe uccnefoBaHvue BUAOB ¥ OWMGOK oneparopa M Cnoco60B NO3BOMSET YMEHbLUUTL BEPOAT-
HOCTb OTKa30B, BbI3BaHHbIX 3TUMMN OLINGKaAMMU.

Hepoctatkamun metofa ABAAIOTCA Crefyowme:

- C/IOXHOCTb U MHOroobpasve cnocobos NOBEAEHNA ONepaTopoB CO3faeT 3HauuTesbHble TPYAHOCTU MpuU onpe-
[eNeHnn NPOCTbIX BUAOB OTKa3a N OLEHKU UX BEPOSTHOCTU.

- HeBO3MOXHO onMcaTb MHOTVe AeiCTBINA ONepaTopoB C MOMOLLIbIO MOHATUI «paboToCcnoco6HOe» 1 «HepaboToc-
nocobHoe» coctosiHne. Metoa HRA TpyAHO NPUMEHWUTb B CUTYaLymn € YaCTUYHLIMU OTKa3aMu UM oTkasamu no npuynHe
NPYHATBIX HECOOTBETCTBYIOLLMX PELLEHNI (CM. MPUMEP Ha pUCyHke B.7).
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PucyHok B.7 — lNpumep aHanmsa BAUSHWA YeioBevecKoro gakropa

B.21 AHanus «ranctyk-6abouka»

B.21.1 KpaTkuii 0630p

AHanu3 «ranctyk-6aboyka» npeactaBniseT coboil cxemaTuyecknii cnocob onucaHusa U aHaamsa nyTu pasBuTus
OMacHoOro co6bITVSA OT NPUYKH A0 NocNeAcTBUiA. [aHHblli MeTo coveTaeT uccnegoBaHne NpUYMH CoGbITUS C MOMOLLLHO
JepeBa HencnpasHOCTEN 1 aHann3 NocneACcTBUIA C MOMOLLbIO AepeBa cobbITUii. OAHAaKo OCHOBHOE BHUMaHWe mMeTofa
«ranctyk-6a6oyka» COKyCMpOBaHO Ha Gapbepax Mexay NpUYMHaMM U OMacHbLIMU COOLITUSIMUA U OMACHLIMK COBLITUS-
MW 1 NOCNEACTBUAMMN. [narpaMmbl «rancTyk-6a604ka» MOryT GblTb MOCTPOEHbI HA OCHOBE BbISIBMIEHHbLIX HEUCNPABHOC-
Teli N fepeBbLEB COObLITUIA, HO Yalle UX CTPOSIT HEMOCPEACTBEHHO B MPOLEcce NPOBEAEHUST MO3rOBOro LITypMa.

B.21.206nacTb NpuMeHeHus

AHann3 «rancTyk-6a6oyka» UCNoNb3ylT A5 UCCMef0BaHUA pucka Ha OCHOBE AeMOHCTpauun AuvanasoHa BO3-
MOXHbIX MPUYMH U NOcNeAcTBuit. MeTog cnefyeT NPUMEHATb B CUTyauuu, KOrAa CNOXHO MPOBECTW MOSHbIA aHanun3
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[epeBa HevcnpaBHOCTeW WM Koraa uccnegoBaHve B 6onblueli Mepe HampaB/ieHo Ha co3faHvie 6apbepoB UK CpeacTB
ynpasneHus A1 Kaxkagoro Nyt otkasa. MeTof MOXeT 6bITb NoMe3eH B CUTyaLWK, KOraa CyLLeCcTBYHOT TOYHO YCTaHOB/EH-
Hble He3aBWCUMbIe MyTW, NPUBOAALLME K OTKa3y.

AHann3 vrancryk-6aboyka» 4acTto 3HauMTenIbHO 60os1ee NPOCT AN MOHUMAHUA, YeM aHaM3 AepeBa CoObITUIA U
[lepeBa HeucnpaBHOCTEel, U. cnefoBaTeslbHO, OH MOXET ObiTb NoneseH Ans o6MeHa uHopmalmeid npyu ucnonb3oBa-
HUM 6onee CroXHbIX MeToA0B

B.21.3 BxogHble faHHble

BxoAHbIMM JaHHbIMW MeTofa SBMSeTCA MHOopMaLMs O NpUYMHax v NocneAcTBUsSX ONacHbIX COObLITURA, pucke,
6apbepax 1 cpefcTBax ynpas/ieHus, KOTopble MOryT UX NPefoTBPaTUTb, CMATYUTL N CTUMYIMPOBATL

B.21.4 MNpouecc BbINO/IHEHUS MeToAa

AHanm3 «rasicTyk-6abouka» crefyeT CTPOMTb B COOTBETCTBUM CO CrieAytoLLeii npouesypoi.

a) OnpepgeneHne onacHoOro cobbITUS, BbIGPAHHOTO AN1A aHau3a, U 0TOBpaXeHne ero B KayecTBe LeHTPasibHOro
y3na «rasictyka-6a60o4ku».

b) CocTaBneHne nepeyHs NPUYMH CoBbITUA C MOMOLLBIO UCCNeA0BaHNS UCTOYHMKOB pucka (My onacHocTn).

¢) NaeHTndmkaums MexaHmsma passuTns OnacHOCTU [0 KPUTUYECKOTO COBLITUS.

d) MpoBeaeHne NMHUK, OTAENSAIOWEN NPUYNHY OT COBLITUS, YTO NO3BONSET CCHOPMMPOBATL /IEBYHO CTOPOHY 6a60Y-
Kn. [LONOSTHUTE/TIBHO MOTYT ObITb MAEHTUULIMPOBAHBI U BK/TKOYEHBbI B Anarpammy aktopbl, KOTOpble MOryT NpuBecTu K
3ckasiaumm onacHoro cobbITUA 1 ero nocneacTsuii

€) HaHeceHve nonepek MHUM BEPTUKaUTbHbIX Nperpag, COOTBETCTBYIOLWMX 6apbepam, NpefoTBpalLatoLLMM Hexe-
naTenbHble nocneacTsnsa. Ecnn onpefeneHsl hakTopbl, KOTOPble MOrYT Bbl3BaTb 3CKasauMio OnacHoOro cobbiTus, To
[OMNOMHUTENBHO MOTYT ObITb NpefcTaBneHbl 6apbepbl, nNpegynpexaaloLie nofobHyo ackanauyunio. JaHHbli Noaxon
INOXET 6bITb MCNO/b30BaH A8 NOMOXUTENbHLIX NOCNEeACTBUIA, KOrga nperpajbl oTpakatoT cpeAcTBa ynpasneHus, CTu-
My/MpytoLye MosiB/IEHNE U Pa3BUTHE COOLITUA.

0 VaeHTudhukauma B nNpaBoii CTOPOHe 6ab0oyKM pasNMyHbIX NOCNEACTBUIA ONAcHOro CO6bLITUA U NpoBeAeHne Nu-
HUIA. COeAMHAIOWMX LieHTPa/IbHOE COObITME C KaKAbIM BO3MOXHbLIM MOC/EeACTBMEM.

1) V3o6paxeHne b6apbepoB B kayecTBe nperpag no HanpasfeHuio K NocneAcTBuio. JaHHbIA Noaxos MOXeT ObiTb
1CNob30BaH A1 NOMOXKUTENbHBIX NOCNeACTBUIA, Korga nperpafbl OTpaxatoT cpefcTsa ynpasnieHus, obecneyvsaroLime
nosiBneHne 61aronpuATHLIX NOCNeAcTBUi

h) OTo6paxeHne nog auarpammoii «ranctyk-6aboyka» BcnomMoraTesibHbIX OyHKLMIA ynpaBneHus, OTHOCALLMXCS K
cpeacTeaM ynpasfieHus (Takux kak obyyeHne n NpoBepku), U COeMHEHNE UX C COOTBETCTBYIOLLMM CPeCTBOM ynpas/e-
HYS.

B avarpamme «rancTyk-6a6oyka» MOryT 6biTb NPYMEHEHbI HEKOTOPbIE BUAbI KONIMYECTBEHHOW OLEHKW, Hanpu-
Mep. B CUTyaLuu, Korga nyTv He3aBUCUMbl U N3BECTHA BEPOSITHOCTb KOHKPETHbIX MOCNeACTBUIA nan pesynbTaTos. Mogo6-
Has KoMMYecTBEHHas oLeHKa Heobxoauma Ana obecneyeHnss adphekTMBHOCTY ynpasneHus. OgHako HeobxoAMMO yuu-
TbiBaTb. YTO BO MHOMMX CUTyaLusiX NyTU N 6apbepbl B3aMMO3aBUCUMbI, U CPEACTBA YNpaB/eHNst MOryT ObiTb CBSi3aHbl C
BbIGpaHHbLIM METOAOM OLEHKU, criefoBaTesibHO, 3hEKTUBHOCTL yNpaB/ieHus SBASeTCA HeonpenesieHHoi. Konnye-
CTBEHHYIO OLIEHKY AN aHa/IM3a «rajicTyk-6abouka» 4acTo BbINOMHAIOT € NOMOLLbI0 MeTooB FTA n ETA.

B.21.5 BbixogHble faHHble

BbIxogHbIMW AaHHBIMU MeTofa SBMSeTCs NpocTas AnarpaMma, nokasbliBatolas OCHOBHbIE MyTU OMaCHbIX CO6bI-
TWIA 1 yCTaHOB/EHHble Gapbepbl, HampaB/ieHHble Ha NpeAoTBPALLEHUe UK CMsITYeHne HexenaTtebHbIX Noc/eAcTBUiA
nnu ycuneHne 1 ycKopeHve oXungaemMbiX nocnefctsuil.

McnHewopuca
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B.21.6 NpeunmyLiecTBa n HeJoCTaTKn

MpenmylyecTBamy MeToda aHan3a «rasicTyk-6abouka» SABAAIOTCA CneayloLme:

- MeTop obecneunBaeT HarnsgHoe, NPocToe M ACHOe rpadnyeckoe npeacTasieHne npobnemsl.

- MeTog OpveHTMpOBaH Ha CpeAcTBa ynpaBs/ieHusl, Hanpas/ieHHble Ha npedynpexaeHne uunm ymeHblUeHne no-
CNeACTBUI OMACHBIX COBLITUN, W OLEHKY MX 3CDDEKTUBHOCTM.

- MeTop, roxeT 6bITb NPUMEHEH B OTHOLLEHUW 61aronpuUsATHLIX NOCNEACTBUIA.

- MpyMeHeHne meTofa He TpebyeT NpuBEYEHUs] BbICOKOKBA/TM(ULMPOBAHHbLIX 3KCMEPTOB.

Hepoctatkamn meTofa SBNAOTCA cnegylowme:

- MeTog, He N03BONAET 0TO6PaXaTb COBOKYMHOCTU NPUYMH, BO3HVKAIOLLIMX OJHOBPEMEHHO Y BbI3bIBAOLLMX NOCNE[-
cTBUA (Cnyvali, Korga B filepeBe HeMcrnpaBHOCTEW, OTpaxaloweM NeBy0 CTOPOHY AuarpamMMbl, HaxXoAWUTCA NOrMyeckuni
31IeMeHT «U1»),

- MeToa, MOXeT NpeAcTaBUTb CIOXHbIE CUTyaLUW B YpE3MEPHO YNPOLLEHHOM BUAE, OCOBEHHO Mpy NPUMEHEHUN
KO/IMYECTBEHHOWN OLEHKM.

B.22 TexHuuyeckoe obcnyxmeaHue, HanpaefeHHoe Ha obecrneyeHne HafexHocTn

B.22.1 Kpatkuit 0630p

TexHuueckoe o06CcnyxunBaHve, Hanpas/eHHoe Ha obecneyeHne HagexHocTn (RCM). aBnseTca mMeTofoMm onpeje-
NIeHns NONUTUKN NPOBELEHNS TEXHUYECKOro 06CNyX1BaHUSA, HaNpaB/eHHOW Ha npegynpexaeHne 0TkasoB 1 Cnoco6oB
ee BHefpeHus AN JOCTWKEHNss He06X0AMMOro YPOBHA 6€30MacHOCTY, 3KCMyaTauyoHHONW FOTOBHOCTU U 9KOHOMUYHO-
CTV (PYHKLIMOHMPOBaHUA A1 BCEX TUMOB 060pYyA0BaHUS.

MeTog RCM LUMPOKO M YCNELLHO MPUMEHSIOT B Pa3/IMYHbIX OTPACASAX NPOMbILLIEHHOCTY.

MeTog RCM obecneuvBaeT NpUHATAE PeLUeHWi NO YCTaHOBEeHUIO 3D(EKTUBHBIX TPeboBaHWA K TEXHUYECKOMY
o6cnyxusaHnio 06opyaoBaHnsa B COOTBETCTBUM C TpeboBaHUAMM 6e30NacHOCTM 1 aKcnyaTaumm o6opyLoBaHns, a Tak-
e 3KOHOMMWYECKMMU NOCNEACTBUAMN NAEHTUULMPOBAHHbIX OTKA30B M MEeXaHW3MOB, NPUBOAALLMX K OTKasy. PesynbTa-
TOM MPUMEHEHNSt METOAA SBMIIETCA PeLLEHNe O BbINOSHEHUN 3a4a4 TEXHUYECKOT0 06CAYXMBAHNUS UN APYTUX AeCTBUNA,
TakMX Kak BHeceHne (hyHKLMOHa/TbHbIX M3MEHEHWI B NPOAYKLMIO MK npouecc. MoapobHoe onvcaHne 1cnosib3oBaHus
n npumeHeHns RCM npvsegeHo B M3OK 60300-3-11.

B.22.2 O6nacTtb NpyMeHeHus

[JaHHbIi MeTo4 NpUMEHUM K 3ajadam, CBA3aHHbIM C obecneyeHnem 6e30MacHOCTW MepcoHasa, OXPaHO OKpy-
Xatowed cpefpl, aKCnayaTaumoHHbIMU UM 3KOHOMUYECKUMK npobnemamun. Bblibop kputepunes 3aBUCUMT OT O0COOGEHHOC-
Teil NpoAyKUMK 1 cnoco60B ee MCnob3oBaHNs. Hanpumep, npouecc Npov3BoACTBAa JO/MKEH ObITb 3KOHOMUYECKN Liene-
C006pa3HbIM. 1 NO3TOMY ero 3pheKkTMBHOCTb 3aBUCUT OT 3aTpar, CBA3aHHbIX C BbINO/THEHNEM YCTAHOB/IEHHbIX 3KOMOIM-
Yyeckux TpeboBaHWiA; B TOM Ync/e K 3alMTHOMY 060pyA0BaHWI0 NPeAbsaBAT 601ee BbICOKME 3KCM/yaTaunoHHbIe Tpe-
60BaHMA. HO MeHee CTporue kputepum B 061acTv  6e30NacHOCTU, IKOHOMUKM U 3Konorun. Metog faeT Hanbosnblive
npeuMyLLecTBa, eC/v aHan3 Hanpas/eH Ha BUAbI OTKA30B, NPUBOAALLMX K CEPbe3HbIM MOCNeACTBUSM B 061acTu 6e30-
NacHOCTW, 3KONOTUM, 3KOHOMUKN UK (DYHKLMOHMPOBaHUS 060pYyA0BaHMS.

MeTog RCM ucnonb3ytoT Ans obecneveHns athhekTUBHOTO TEXHNUYECKOTO 06CAYXMBAHWSA U 0ObIYHO NPUMEHSIOT
Ha aTane NPoeKTUpPOBaHWA W pa3paboTkn, a 3aTeM BHeAPST Ha 3Tare Npou3BOACTBA U TEXHUYECKOro 061yXMBaKuA.

B.22.3 BXxofHble flaHHble

[ins ycnewHoro npumeHeHnst metoga RCM Heo6xoAMMO 3HaHVe 060pyA0BaHWs, NPOM3BOACTBEHHON Cpefpl, KOH-
CTPYKLMM 1CCNneayemMoro o6bekTa, B3auMoeiCTBYOLLMX C HUM CUCTEM, MOACUCTEM M 3/IEMEHTOB 060PYy0BaHuUsA, a Tak-
)K€ BO3MOXHbIX OTKA30B U WX NMOCNeACTBUIA.

B.22.4 Mpouecc BbINO/IHEHNA MeTofa

OCHOBHbIMY 3Tanamun BbinosHeHUa metoga RCM asnatotca:

- MHMUMMPOBaHWE WU NAaHUpOBaHWE;

- aHaM3 IYHKLMOHAUTbHBIX OTKA30B;

- BblIGOp 3afa4 TEXHNYECKOro 06CNYXNBaHUS;

- BHeApeHue:

- NOCTOSIHHOE YNyYLUEHMe.

MeTog RCM ocHOBaH Ha MeTofax MccnefoBaHWii B 06/1aCTU pUCKa, TakK Kak BK/IHYAET 3Tanbl OLEHKM pucka.
B aaHHom ciyuae TMN oueHKN prcka — 3TO aHaIn3 BUAOB, NOCNeAcTBuiA 1 kputaHoctn oTkasos (FAVIECA), Tpe6ytoumii
cneuumasibHOro noAxoda npu UCMO/Mb30BaHUM B A@HHON 061acTy NPUMEHeHUS.

MaeHTudurkaumio pucka o6bI4HO NPUMEHSAIOT B CUTyauumsX, Korga yactota u/wnv NnocneacTeBns 0Tkasos MOTyT BbITb
yCTpaHeHbl UM YMeHbLLEHbI BbINMOSIHEHMEM TeXHMYEeCKoro ob6cnyxunsanns. Mpu aToM MAEHTUULMPYIOT (YHKLMOHAb-
Hble ¥ 3KcnlyaTauvoHHble TpeboBaHUS 1 O0TKa3bl 060PYA0BaHNA Y KOMNOHEHTOB, KOTOPbIE MOMYT NPUBECTU K HEBbIMNO/I-
HEHWIO AaHHbIX Tpe6oBaHUit.

AHann3 pucka BKIOYAET OLLEHKY 4acTOTbl KaXKAoro oTkasa 6e3 BbIMOSIHEHWUA TeXHUYEeCKoro obcnyxusaHus. Mo-
CNeACTBUS yCTaHaBMBAIOT NyTeM OnpefeneHns Bo3aeicTBns oTkasa. Matpuua pucka, Kotopas coyeTaeT B cebe yacTo-
Ty OTKa30B ¥ UX NOCNEeACTBUSA, NO3BO/ISIET YCTAHOBUTL KATETOPUN 1 YPOBHU puUcka.

[lanee Heo6x0AMMO NPOBECTY OLEHKY pUCKa MyTeM BblGOpa COOTBETCTBYHIOLLEN NONUTUKM ynpaB/ieHns B OTHOLUe-
HUWM KaXKA0ro Bufa oTkasa.

Becb npouecc RCM Heo6x0AMMO AOKYMEHTUPOBATL A5 Leneil aanbHelwero aHannsa. C6op AaHHbIX 06 oTKazax
N [@HHBIX, CBA3AHHBIX C TEXHUYECKUM O6CNy>XMBaHWEM, MO3BOJISET NMPOBOAWTL MOHUTOPUHI Pe3y/ibTaToB U BHEAPATb
HeobXxoAnMble YCOBEPLUEHCTBOBAHMS.
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B.22.5 BeixogHble AaHHble

MeToa RCM faeT BO3MOXHOCTb YCTaHOBUTL 3a4a4u B 06/1aCTU TEXHUYECKOro 06CYXVBAHWSA, Takme Kak MOHUTO-
PUHI TEXHWYECKOrO COCTOSIHWSA, M/1aHOBbIe PEMOHT W 3ameHa, O6HapyXeHne OTKa30B WK Tekylliee TexHuYeckoe 06eny-
XusaHue. [ipyrne BO3MOXHble [eiCTBUSA, KOTOpble MOryT MocriefoBaTh NOC/e AaHHOro aHanv3a, BKIKYalT B cebs
MoZepHu3aLumnio 060pyaoBaHus, BHECEHNE U3MEHEHW B 3KCM/lyaTauyoOHHble JOKYMEHTb U MpoueAypbl TEXHNYECKOro
06CNyXmMBaHWUs UM NpoBefeHNe AONOMHUTENBHOrO 06yyeHus. B pamkax aHanmsa Takke Heo6XoAMMO UAEHTUMNLM-
poBaTb NepuoANYHOCTL BbINOSIHEHNA 3a4a4 U Tpebyemble pecypcbl.

B.22.6 CcblnoyHble cTaHgapThl

IEC 60300-3-11 YnpaBneHvie obLieil HagexHocTblo. YacTb 3-11. PykoBOACTBO NO NpYMeEHeHUto. TexHuuyeckoe
obCnyxuBaHue, Hanpas/ieHHOe Ha obecrneyeHne HafexXHOCTU

B.23 AHanu3 ckpbITbIX AeEKTOB 1 aHa/IM3 NapasnTHbIX Lenei

B.23.1 Kpatkuii 0630p

AHanIn3 CKpbITbIX AedhekToB (SA™) ABNAeTCS METOA0M MAEHTUMKALMN OWNOOK NPOEKTUPOBaHMA. K CKPbITbIM
Jedektam MOryT 6bITb OTHECEHbI HesiBHble letheKTbl KOMMbIOTEPHOTrO 060PYyJ0BaHNSA, NPOrpamMMHOro obecneveHns nm
MX COYeTaHus, KOTOpble MOTYT Bbi3BaTb HeXenaTeslbHoe CobbITUe UK NPensTCTBOBaTb peanv3aLmny OX1aaeMoro coobbl-
VS N He ABMAIOTCA CNeACTBMEM OTKasa KOMMOHEHTOB. OTW AedeKTbl UMEIOT CryyaliHblii XapakTep n MoryT 6biTb He
06HapyxeHbl BO BpeMs MCMbITaHWA 1 TecTupoBaHus. CKpbiTble Aed)ekTbl MOryT NPUBECTU K HECOOTBETCTBYIOLLEMY Bbl-
MOJTHEHWIO TEXHO/IOTUYECKNX OMnepaLmii, 0Tkasy cucTeMbl, 3a[iepkam B paboTe nporpaMm 1 axe TPaBMUPOBaHWIO UK
mbéenn nepcoHana.

B.23.2 06n1acTb NpUMeHeHns

AHanuns napasuTHbIx Lenel (SCA2') 6bin pa3paboTtaH B KoHUe 1960-x rofos ans HACA ¢ Lenbio NnpoBepkn pyHK-
LIMOH&/IbHBIX BO3MOXHOCTeli npoekTa. [JaHHbli MeToA 6bl1 NCMOMb30BaH A1 06HapYXeHUs napasuTHbIX a/eKTpuyec-
KMX Lienei, a Tawke An8 paspaboTky pelleHuil No 130/MpOBaHNIo KXo qyHKumW. o Mepe TEXHOIOrMYeckoro npo-
rpecca MeToAbl aHa/M3a MapasuTHbIX Lieneii Takke COBEPLUEHCTBOBA/INCL. AHa/IM3 CKPbITbIX AecheKTOB BK/IYaeT 1
3HaUMTE/NIbHO NPEeBOCXOAUT Mo 06beMam aHa/n3 napasuTHbIX Leneil. OH No3BOSSET BbIABAATL NPO6GIEMbl Kak B TEXHU-
YecKux. TaK U B MPOrpamMmMHbIX cpefcTBax. MeTopbl aHaM3a CKPbIThIX 4etheKTOB MOTYT 00beAUHATL Pas/InyHbIe TUMbI
aHanMsa, HanpuMep aHau3 Jepesa HeUCnpaBHOCTEN, aHaM3 BUAOB 1 NocneAcTBuiA 0Tka3oB (FMEA). oueHKy Hagex-
HOCTV U T. [, B OAVH aHa/In3, MeHee 3aTpaTHblil N0 BPeMeHW 1 CpeacTBam.

B.23.3 BxoaHble faHHble

[ns aHanm3a CKpbITbIX AedeKTOB XapaKkTepPHO NPUMEHEHNE pas3/INYHbIX METOA0B (APEBOBUAHbLIE CXEMbl, CXEMbI
TUNa «/1ec», BCroMorate/ibHble opasbl UK BOMPOCHI, NOMOratoLme crneLmanucTy, npoBoasileMy aHanms, naeHtudnum-
poBaTb HasMume CKpbITbIX AedeKTOB) 4151 BbIAB/EHWSI KOHKPETHOTO Tuna npob6semMbl. [JpeBOBUAHbIE CXEMbl U CXEMbl
TMNa «/1ec» — 37O TOMOJIOrMYECKME TPYNMUPOBKM UCCNelyeMoli cucTembl. Kaxaasa ApeBoBuaHas cxema npeacrasnseT
€060/ NOAMYHKLUMIO 1 NoKa3biBaeT BCe BXOAHbIE AaHHbIe, KOTOPble MOryT NOBAWSATb HA BbIXOAHbIE AaHHbIE paccMaTpu-
Baemoli (PYHKLMN cUCTeMbl. CXeMbl TUNa «1ec» CTPOAT NyTeM 06beJMHEHNS APEBOBUHBIX CXEM, KOTOpbIE y4acTBYIOT B
hOpMMPOBaHNN BbIXOAHBIX JaHHbLIX KOHKPETHOW cucTeMbl. [Lo/mkHbIM 06pa3oM NOCTPOEHHast Cxema TuM «/ec» otobpa-
XaeT BbIXO[HblE aHHbIE CUCTEMbI C YYETOM BCEX CBA3AHHBIX C HUMMW BXOAHbIX AAHHbLIX. Hapsagy ¢ ApyrviMu BXOAHbLIMW
[JaHHbIMW OHW CTAHOBATCA BXOAHLIMU AAHHLIMU 1A aHa/m3a.

B.23.4 MNMpouecc BbINO/IHEHUA MeToAa

BbInosnHeHve MeTofa npegycmarpusaeT crefytolime atarnbl:

- MOArOTOBKA AaHHbIX;

- NOCTPOEHNe APEBOBUAHON CXEMBI;

- OLleHKa nyTeii cxemsl;

- COCTaB/IeHMe 3aK/IIoUNTE bHbIX PEKOMEHAALNIA 1 oTyeTa.

B.23.5 BbIXxogHble flaHHble

MapasntHas uenb — 3TO HenpefBUAEHHbLIA CNOco6 WK Normka yHKLMOHNPOBAHUA CUCTEMbI, KOTOpble Mpu
onpefesnieHHbIX YC/I0BUAX MOTYT MHULMMPOBATL HE61aronpuATHYIO (PYHKLMIO UK NOAaB/IATL 61aronpuaTHyo qyHKUmIo.
MapasunTHas Lenb MOXeT NPUCYTCTBOBATL B TEXHUYECKUX CPEACTBAaX, NporpaMMHOM obecneyeHun, AeiicTBusx oneparo-
pa um nx codetaHuax. MapasnTHas Lenb He ABNSETCA pesy/ibTaToM OTKasa TEXHUYECKUX CPefCTB, a ABMAETCA CKPbITbIM
COCTOSIHWEM, HernpegHaMepPeHHO BK/IOYEHHbIM B CUCTEMY, MPOrpaMMHbIi NMPOAYKT WK CNeAcTBUEM OLWMGKM oneparo-
pa. CyLlecTByeT YeTbipe KaTeropuu napasvTHbIX Lenei:

a) MapasunTtHble KaHaslbl: HenpeaBuAeHHbIEe KaHaslbl, N0 KOTOPbIM TOK. 3HEPIUS WM JIorMyeckve nocnefosartesib-
HOCTU MPOXOAAT B HeMnpesyCMOTPEHHOM HarnpasieHun.

b) MapasuTHbIi XPOHOMETPaXK: BO3HWKHOBEHWE COGLITUI B HEMpefBUAEHHOI UM NPOTUBOPEYMBOI NocnefoBa-
Te/IbHOCTU.

c) MapasnTHble nokasaHus: HeonpegesieHHas UM NIOXHAA VHAMKaUMA pexuma (oyHKLMOHUPOBAHUS CUCTEMBI,
KOTOpasi MOXeT NPUBECTU K COOK CUCTEMbl UK CTaTb MPUYMHON HexenaTenbHOro AeicTaus oneparopa.

d) Mapa3unTHble 0603HAYEHNS: HECOOTBETCTBYIOLLME U/IN HETOUHblE 0603HAYEHUs PYHKLUUIA CUCTEMBI, HanpuMep
BBO/IOB C/CTEMbI, OPraHoB yrpas/ieHWs, KaHa/10B nepejaun UHGopMaLmmn, KOTopble MOryT Bbi3BaTb BBOJ ONepaTopoM
HEBEPHbIX yNpas/AoLLMX KOMaHg B cuctemy.

11 SA — Sneak Analysis.
21 SCA — Sneak Circuit Analysis.
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B.23.6 NpeunmyLiecTsa n HeJoCcTaTkn

MpenmylecTBamy MeToda ABASAIOTCA CeayloLe:

- AHann3 CKpbITbIX feeKToB No3BOMSET UAEHTUPULMPOBATL OLUINGKM NPOEKTUPOBaHUS.

- Mpn coBMECTHOM MCMoNb30BaHUK € uccneposaHnem HAZOP meTof faeT BO3MOXHOCTb MOMYYUTb Hawsydlime
pesynbTarbl.

- MeTog, MOXeT ObITb NPUMEHEH K CUCTEMAM, UMEIOLLMM pas/inyHble COCTOSHUS, Hanpumep, TakuM Kak Npov3Boj-
CTBa HenpepbIBHOrO W MOJTyHENPEPbLIBHOTO AeCTBYS.

MeTopa umeeT cnefytoLime HegocTaTku:

- MpoLiecc aHa/mM3a MOXeT 0T/IMYaTbCA B 3aBUCUMOCTY OT TOTO, MPUMEHSIETCA OH K 3N1EKTPUYECKVM LieNsiM, TEXHO-
NIOTMYECKMM YCTaHOBKaM, MexaHW4eckoMy 060pYyAO0BaHWI0 WY NPorpaMMHbIM CpescTBaMm.

- MeTog 3aBMCUT OT MPaBWIbHOCTY NOCTPOEHUS APEBOBUAHBIX CXEM.

B.24 MapkoBcKkuii aHanus3

B.24.1 Kpatkuii 0630p

MapKoBCKWiA aHaNnM3 NPYMEHUM B CUTyaumu, Koraa byayliee coCcTOsHUE CUCTEMbI 3aBUCUT TOMbKO OT ee TekyLLero
COCTOSIHUA. [laHHbIli MeToA 06bIYHO UCMONL3YIOT A5 aHa/IM3a PEMOHTONPUIOAHBIX CUCTEM, KOTOPbIe MOryT paboTarb BO
MHOMMX pexumax, u B CUTyaumsx, Korga npuMeHeHne aHannsa HafeXHOCTU OTAefbHbIX 6/10KOB CUCTEMbI Helenecoob-
pasHo. MeTof MOXeT 6bITb MPUMEHEH K 6o/iee CMOXHbIM CUCTEMaM, UCMOMb3ys 60n1ee BbICOKUIA MOPSAOK NPOLLEeCCOB
MapkoBa, 1 orpaHuyeH TONbKO MOZENbI0, MaTemMaTUYeCKUMN BbIYUCIEHUAMU U NPELNONOKEHNAMU.

Mpouecc MapkOBCKOrO aHanm3a ABAAETCS KOMYECTBEHHbIM METOAOM Y MOXET OblTb AUCKPETHbIM (MCMOMb30Ba-
HWe BepoSATHOCTel nepexoda MeXay COCTOSIHUSIMM) MU HeNpepbIBHbIM (MCMO/b30BaHNe KO3(h(ULMEHTOB UHTEHCUMBHO-
CTV nepexofa 13 COCTOSIHUSA B COCTOSIHUE).

MapKoBCKMiA aHa/IM3 MOXET ObiTb BbINOMIHEH BPYYHY, O4HAKO XapakTePUCTUKM MeTofa MO3BOMSIOT UCMO/b30-
BaTb A1 HEro KOMMNbIOTEPHbIE NPOrpammbl.

B.24.2 O6nacTtb NnpyMeHeHus

MapkoBCkuii aHanu3 rnoxeT 6biTb MCNONb30BaH ANA CUCTEM C Pa3/INYHON CTPYKTYPOR (PEMOHTONPUrOAHBIX W
HEpPeMOHTONPUIrOAHbIX), BKIOYaAS:

- cUCTeMbl C napainesnbHbIMW He3aBUCUMbIMU KOMMNOHEHTaMU;

- CuCTeMbI C Noc/iefoBaTe/IbHbIMY HE3aBUCUMbIMW KOMMOHEHTamu;

- CUCTEMbI C pacnpefesieHHON Harpyskoi;

- pe3epBUPOBAaHHbIE CUCTEMBI, BK/IHOYAA Cyvaid, Korga MOXET MPOM30iTH 0TkKa3 qyHKLMIA NepeksioyeHns;

- ferpagvipytoLime cuctemsbl.

MapKOBCKWIA aHanM3 MOXET ObiTb UCMNONb30BaH A1 pacyeTa 3KCM/yaTauMoHHOW FOTOBHOCTU, BKIKOYas pacuyeT
HeobX0ANMbIX KOMMOHEHTOB 3anyacteii ANS peMoHTa.

B.24.3 BxogHble faHHble

BXOAHBLIMU A@HHLIMU MapKOBCKOro aHanun3a ABNAITCS:

- NnepeyeHb PasfIMuHbIX COCTOAHUIA CUCTEMbI, NOACUCTEMbI WM KOMMNOHEHTa (HanpumMep, nonHoe yHKLMOHMPO-
BaHMe. YaCcTUYHOE (PyHKLMOHMpOBaHMe (YXyALWeHNe COCTOSIHWSA), OTKa3;

- TOYHOE NOHMMaHWe BO3MOXHbIX NepexofoB, KOTopble HeobXoAMMO cMoAenMpoBaTb. Hanpuxrep, npu oTkase
LUMHBI @BTOMOBUIA HEOBXOAUMO UCCe0BaTb COCTOSIHME 3aMacHoro Koneca W. criefjoBartesibHo, YacToTbl €ro NPoBEPOK:

- CKOpOCTb nepexofa 13 O4HOr0 COCTOSHWA B Apyroe, 06blYHO MpefcTaBieHHas NMbo BepOATHOCTLIO nepexoda
AN AUCKPETHBIX COBLITWIA, NGO UHTEHCUBHOCTbLIO OTKA30B (a) » (M) MHTEHCUBHOCTLIO BOCCTAHOBEHUS (L) A5t Henpe-
PbIBHbIX COBObITWIA.

B.24.4 Tpouecc BbINOSIHEHUA MeToAa

MapKoBCKuMiA aHa/IM3 OCHOBAH Ha MOHSITUKM «COCTOSIHUSI» (Hanpumep, paboTocnocoGHoe U HepaboTocnocobHoe
COCTOSIHVS) U Mepexofa Mexay 3TVMW COCTOSIHUAMMW BO BPEMEHW B NPEANOIOKEHNN NOCTOSAHHOW BEPOATHOCTH Nepexo-
fa. CToxacTuyeckyto MaTpuLy BepOSiITHOCTEN nepexofa UCMOo/b3YIT A1 ONUCaHNA NepPexofoB Mexay COCTOAHUSAMU U
HE06X0ANMBIX BbIYUC/IEHWIA.

[na nnnocTpauuym NpUMEHEHNS MapKOBCKOro aHasim3a pacCMOTPUM CNOXHYHO CUCTEMY, KOTOpas MOXEeT Haxo-
[AWUTBLCA TOMIbKO B TPEX COCTOAHUAX: PaboTOCNOCOBHOM, YXY/LUIEHHOM 1 HEPAboTOCNOCOOHOM, 0603HAYEHHbIX Kak COCTO-
AHMa S1. S2. S3 cooTBETCTBEHHO. B nt060ii MOMEHT BpeMEHM CUCTEMA HaxoAuTCS B OOHOM M3 TpeX COCTOsHWIA. B
Tabnuue B.2 npuBefeHa BepPOATHOCTL TOrO, YTO B C/IEAYIOLLMIA MOMEHT BPeMeH) cucTema 6yeT HaxoanTbCs B COCTOSIHUM
Si. rae i MmoxeT 6bITb 1. 2 unmn 3.

Ta6bnuya B.2 — MaTtpuua MapkoBa

CocTosiHue CocTosiHVe B TeKyLMiA MOMEHT BpemeHn
B CrieflytoLmin
MOMEHT BpeMEHH s1 s2 s3
S1 0.95 0,30 0.2
S2 0.04 0.65 0.6
S3 0.01 0.05 0.2

50



FOCTP MCO/M3K 31010— 2011

[JaHHbIli MaccuB BeposiTHOCTeli HasblBaeTcs MaTpuueili MapkoBa unm matpuueli nepexopa. Cnefyet oTMETUTb,
YTO CyMMa B KaxaoM CTO/6LEe MaTpulbl paBHa 1, T. K. 3TO CyMMa BEPOSITHOCTE BCEX BO3MOXHbIX COCTOSIHUI B KaXKA0M
cnyyas. CucTeMa Takke MOXeT ObiTb NPeAcTaBNeHa AuarpaMmmMoii MapkoBa, B KOTOPOIA Kpyrii 0TO6paxatoT COCTOSHUS, a
CTPEesiKM — Mepexofbl C COOTBETCTBYIOLEN BEPOATHOCTbIO.

0,65

PucyHok B.9 — Tpumep guarpammbl Mapkosa 4/ CUCTEMbI

CTpesikv, 3aMKHYTble Ha O[JHOM COCTOSIHUM, O6bIYHO He NokasbliBalT. B faHHOM npumepe OHW NpuBeAEHbI AN
NONHOTbI NpeAcTaBeHuns.
Ecnun Pi— BEepOATHOCTb HaxXOXAEHNS CUCTEMbI B COCTOSIHUM i, gns i = 1. 2. 3, To:

P1 =0.95P1 +0.30P2 + 0.20P3. (B.1)
P2 =0.04P1 +0.65P2 +0.60P3. (B.2)
P3=0,01P1 +0.05P2 + 0.20P3. (B.3)

3TV TpU YpaBHEHNSI 3aBUCHMBI, 1 CUCTEMA YPABHEHUI HE MOXET GbiTb pelleHa. /15 pelleHns Heo6XoAuMO OaHO
13 NPUBELEHHbIX YPaBHEHWI UCKIHOUNTL, 3aMEHMB €10 C/IEAYIOWMM YPaBHEHUEM.

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

MonyyeHHble 3HaveHus coctasnsoT 0,85, 0,13 n 0,02 cOOTBETCTBEHHO AN1A cocTosHui 1.2. 3. Cuctema sBnsieTcs
NOJTHOCTBI0 (PYHKLMOHMPYIOLLE B TeueHne 85 % BpeMeHU, B yXYALIEHHOM COCTOSiHUM B TeueHune 13 % BpemeHu u B
COCTOSIHUM OTKa3a B TeyeHue 2 % BpeMeHu.

PaccmoTpum cuTyaumio, korga cuctemMa cocTomT U3 AByX nocnefoBaTesibHbIX 31EMEHTOB, T. e. 4118 paboTocnocob-
HOCTU CUCTEMbI 06a 3N1eMeHTa JOKHbI HAXOAUTLCSA B PA60TOCNOCOGHOM COCTOAHUW. D/IEMEHTbI MOTyT 6bITb B paboToc-
NMOCOBHOM COCTOSIHMM MM B COCTOSIHUM OTkas3a. PaboTocnoco6HOCTb CUCTEMbI 3aBUCUT OT COCTOSIHUSI 3/1EMEHTOB.

BO3MOXHbI crefyloLyie COCTOSAHUS 3/1IEMEHTOB:

- coctosiHe 1. O6a aneMeHTa HaxogsaTcs B paboTOCNOCOGHOM COCTOSHUW.

- coctosHue 2. OAMH 31EMEHT oTKasan M HaxoAMTCA Ha BOCCTAHOB/IEHWM, a APYroi HaxoamTca B paboTocnocob-
HOM COCTOSIHWU;

- cocTosHue 3. O6a 3nemMeHTa 0TKa3a/IM U HaXOAATCA Ha BOCCTAHOB/IEHUN.

ECnu MHTEHCMBHOCTb OTKa3a KaXoro 3/IEMeHTa NPUHSATb PABHOW @ MHTEHCWBHOCTbL BOCCTAHOB/IEHUIA paBHOI 4,
1 OHU ABNAIOTCA NOCTOAHHLIMK, TO AMarpaMmMy COCTOSHUA Mepexofa MOXHO NpeacTaBuTb B Ceaytolem Buae:
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Mpy 3TOM MHTEHCKUBHOCTb Nepexofa U3 COCTOSHMA 1 B cocTosiHMe 2 paBHa 2X. MOCKOJIbKY OTKas Ntoboro 13 AByx
3/1eMEHTOB NPUBOAUT CUCTEMY B COCTOSIHUE 2.

MycTb Pi(f) — BEPOATHOCTb HAXOXAEHWS CUCTEMbI B HAYA/IbHOM COCTOSIHWW | B MOMEHT BPEMEHN t

Pi(<*61) — BEPOSITHOCTb HAXOX/EHWUSA CUCTEMbI B KOHEYUHOM COCTOSIHUM B MOMEHT BpemMeHun (( * 61).

Torga matpvua nepexofos MPUHUMAET Crefytowuii Bug;

Tab6nuya B.3— KoHeuyHas maTpuua MapkoBa

HavansHoe cocTtosiHue

KoHeuHoe

COCTOsIHME P1(r) P2((> Py1>
P1(/+ V0 X M 0
P2(/+8f) 2X "
P3(< + 8f) 0 n -M

Heo6x0AMMO OTMETWTb, YTO Hy/IEBbIE 3HAYEHWSI BO3HUKAKOT NOTOMY, YTO MEepexomsl HEBO3MOXHbI U3 COCTOSIHUS 1
B COCTOSIHME 3 WM M3 COCTOSIHUA 3 B COCTOsIHME 1. Kpome TOro, Cymma B KOJIOHKE paBHa Hy/lo Npu onpeaeneHum
MHTEHCUBHOCTW.

B 3TOM c/lyyae cucTema ypaBHeHwWii UMeeT Creaytowuin Bua;

dpr1/d/ =-2 XP1(/)+ p P2(0. B5)
dpP2/d/ = 2x P1(/) + -<x * p) P2(0 + p P3(/), B6)
dP3/d/=>.P2(f) +-pP3(0- ®B7

[N NpoCTOTbI MOXHO MPeAnosiokunTb, YTO Tpebyemasi paboToCnOCO6HOCTL COOTBETCTBYET YCTOWUMBOMY COCTOS-
HUIO CUCTEMBbI.

Ecnu 8f ctpemutca Kk 6eckoHeuHocTn. dPi/df cTpemnTcs K Hynto, Y4TO NO3BOMSET YNPOCTUTL ypaBHeHus. Takxe
Heobx0AMMO 1Cno/b30BaTh AOMNONHUTEbHOE ypaBHeHue (cM. B.4). Torga ypasHeHve A(/) = P1(f) + P2(#) moxHo 3anu-
caTb B Buge:

A=Pl +P2,

CnepoBatesnibHo. A = (p2+2 IpY(p2+2 Xp + X2).

B.24.5 BbIXOHble flaHHble

BbIXOAHBIMU A@HHLIMX MAPKOBCKOrO aHasin3a siB/IATCA BEPOSATHOCTU NPebbiBaHNs CUCTEMbI B Pa3/INYHbIX COCTO-
AHWSAX. a cnefoBaTeslbHO — OLEHKW BEPOATHOCTEN oTkasa u/unu 6e30TKa3Hol paboTbl CYLLECTBEHHbIX KOMMNOHEHTOB
CUCTEMBI.

B.24.6 NpeumyLiecTsa n HeJoCTaTKn

MpenmMyLLLEeCTBOM MapKOBCKOTO aHann3a fBNSeTCs BO3MOXHOCTb BblYMC/IEHWNSA BEPOSITHOCTEN COCTOSHUIA cuctem
C BOCCTaHOB/IEHWEM U MHOXECTBEHHbLIMU COCTOSIHUAMU Aerpajaumu.

Hepoctatkamn MapKoBCKOro aHann3a ABMATCA Creylolme:

- MeTog 0CHOBaH Ha NpeAnooXeHy 0 NOCTOSIHCTBE BEPOSTHOCTEN nepexofda 1 Ha/imuMeM TOJTbKO ABYX BO3MOX-
HbIX COCTOSIHWIA 31EMEHTOB CUCTEMbI (OTKa3a U BOCCTAHOB/IEHUS).

- B MeTofie Mcnosb30BaHO NPeAnosiokeHre, YTo BCe paccMaTpyBaeMble COObITUSI CTATUCTUYECKU HEe3aBUCUMbI,
T. e. ByayLume COCTOSHWUA He 3aBUCAT OT NPOLU/bIX COCTOSHWA, 3a UCKNOYEHNEM HENOCPeACTBEHHO NpeALlecTBYIOLLLEero
COCTOSIHUSA.

- Ons npumeHeHns meToda HeobXOAMMO 3HaTb BCE BEPOSTHOCTW nepexoja.

- PaboTta ¢ MeToAoM HEBO3MOXHAa 6e3 3HaHVsi onepauuii ¢ maTpuLaMu.

- Mony4yeHHble pe3ynbTatbl TPYAHbI 418 NOHUMaHWS NEePCOHaSIOM, HE UMEOLLMM COOTBETCTBYHOLLIMX TEXHUYECKMX
3HaHWIA, HaBbIKOB W OMbITa.

B.24.7 CpaBHeHuA

MapKOBCKWIA aHann3 aHanormyeH aHanusy cetu MNeTpyu nNo BO3MOXHOCTY 06ecneyeHnss MOHUTOPUHra 1 Habnae-
HUWS 32 COCTOSIHUSIMU CUCTEMbI, HO B OT/IM4Me OT ceTu lMNeTpn MeTog 4onyCcKaeT CyLLeCTBOBaHNE HECKO/IbKMX COCTOSIHUI B
O/1HO 1 TO Xe Bpems.

B.24.8 CcblnoyHble cTaHAapThbI

M3K 61078 MeToapbl aHanm3a HagexHoCTU. MeTog, CTPYKTYPHOIN CXeMbl HafeXHOCTH

M3K 61165 lNMpuMeHeHne MapKOBCKMX MeTOL0B

MCO/M3K 15909 (Bce uacTu) MporpamMmMHoe obecneyeHne n cucteMHoe npoektTupoBaHue. CeTtu MeTpy BbICOKOTO
YPOBHSA

B.25 MogenupoBaHune metogom MoHTe-Kapsio

B.25.1 Kpatkuit 0630p

MHorve cucTembl CMLWIKOM CMOXHbI 419 UCCNEf0BAHNA BIMAHUS HEONPEAEEHHOCTM C UCMO/b30BaHNEM aHasu-
Tnyeckmx mMetTogoB. OfHaKo TakMe CUCTeMbl MOXHO WCCrefoBaTb, eCny paccMaTpmBaTb BXOAHbIE JaHHble B BUAe
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CnyvaiiHbIX NepemMeHHbIX, NOBTOPssA 6OMbLIOE KOMMYECTBO BbluMcieHuii N (MTepauuit), 4Nsi NOMyyeHWst pesynbrara C
HEeo6XoAMMOW TOYHOCTbIO.

MeTog MOXET 6bITb MPUMEHEH B C/IOXHbIX CUTYaUUAX, KOTOpble TPYAHbI 4718 NOHUMAHWSA U PELUeHUst C MOMOLLbHO
aHanMTMYecknx MeTofoB. Mogenm cucteM MoOryT 6biTb paspaboTaHbl C UCMOMb30BaHUEM Tabnul, 1 Apyrux TpaauumoH-
HbIX MeTo0B. OAHAKO CYLLECTBYIOT 1 60/1ee COBPEMEHHbIE NPOrpaMMHbIe CPeACTBa, YA0BNETBOPAIOWYME BbICOKUM Tpe-
60BaHMSAM. MHOTe U3 KOTOPbIX OTHOCUTENIbHO Hepoporu. Ecnv mogens paspabatbiBaloT M NPUMEHSAOT BNepBble, TO
Heobxoaumoe Ans metoga MoHTe-Kapao KomyecTBO mMTepauuii MOXeT caenaTb NoslyyeHne pesy/ibTaToB OYeHb Mef-
NEHHbIM 1 TpyAoeMKuM. OfHAaKO COBPEMEHHbIE JOCTMXEHNS KOMMNbIOTEPHOM TEXHUKM 1 pa3paboTka npouenyp reHepa-
UMM faHHbIX MO NPUHLMNY NaTUHCKOTO runepkyba no3sosnsoT caenartb NPOAO/IKUTENBHOCTL 06paboTKN HE3HAUUTE b
HOIN BO MHOTVX C/lyyasiX.

B.25.2 O6nactb NnpUMeHeHns

MeTtog MoHTe-Kapno sBnseTcs cnocob0oM OLEHKU BAMSIHWUS HEONPeAEeNEHHOCTH OLLeHKW napamMeTpoB CUCTEMbI B
LUMPOKOM AuManasoHe cuTyauuii. MeTog 06bI4HO MCMOL3YIOT A/151 OLEHKM AnanasoHa M3MEeHeHNsl pe3y/ibTaTtoB 1 OTHOCU-
TeNbHOM YacTOTbl 3HAYEHWIn B 3TOM AMana3oHe A5 KOIMYECTBEHHbIX BE/INYMH, TakMxX Kak CTOUMOCTb, NPOAO/IKUTENb-
HOCTb. MPOU3BOAUTENBHOCTb, CNPOC U Ap. MogenvposaHue MetoAomM MoHTe-Kapno MoxeT 6biTb MCNOMb30BaHO AN1a
[BYX pas/iMyHbIX Lenei:

- TpaHCopMMpoBaHWe HeonpeaeEHHOCTU A5 0ObIYHbIX aHa/IMTUYECKUX Mogeneii:

- pacyeTa BEpPOATHOCTEN, eC/IN aHa/IMTUYECKNE METObl He MOTYT BbITb UCMO/b30BaHbI.

B.25.3 BxogHble faHHble

BXoAHbIMU faHHbIMK A5 MOAeNMpoBaHus MeToaoM MoHTe-Kapno SBAsTCA XOpoLwo npopaboTaHHas Mogenb
cucTeMbl, MHAOPMaLMSA O TUMe BXOAHbLIX AAHHbIX, UCTOYHMKAX HEONpPeAeseHHOCTU N TpebyeMmbliX BbIXOAHbLIX AaHHbIX.
BxogHble faHHble 1 COOTBETCTBYHOLLYIO UM HeomnpeaeneHHOCTb paccMaTpyBatoT B BUAE CyHaliHbIX NepeMeHHbIX C CO0T-
BETCTBYIOLLMMI pacnpefeneHnsmy. YacTo ans 3Tux Lenei Ncnonb3yloT paBHOMEpHbIe, TPEYTo/ibHble, HOPMasibHbIe U
norapudmmnyeckn HopmasibHble pacnpeeneHus.

B.25.4 MNpouecc mogennposaHna MoHTe-Kapno

Mpouecc BK/OUaeT crieayloLine stanbl:

a) OnpefeneHve Mogenu wau aaropuTMa, KoTopble Havbosiee TOYHO OMMCHIBAKOT MOBEAEHWE KCCedyeMoi
CUCTEMBI.

b) MHOrokpaTHoe NpMMeHeHVe MOAENN C UCMOb30BaHNEM reHepaTopa CydaiHbIX Yicen AN MOSyYeHWs BbIXOA-
HbIX A@HHbIX Mogenu (MoaenvposaHue cucTemsl). Mpyu HEOBXOAMMOCTU MOAENVNPYIOT BO3AECTBNE HeonpeaeNeHHOCTU.
Mogenb 3anucbiBatoT B hOpMe ypaBHEHWS, BbIPKAIOLLEIO COOTHOLIEHNE MeXAY BXOAHbIMU U BbIXOAHLIMU NapameTpa-
MW, 3HaYEHNA, OTOBPaHHbIE B KAYECTBE BXOAHbIX JaHHbIX, MO/yHaloT UCXOAA 13 COOTBETCTBYHOLLMX pacnpeseneHunii Bepo-
ATHOCTEl. XapakTepu3yLLMX HeonpeaeIeHHOCTY AaHHbIX.

¢) C NomoLLblO KOMMbIOTEPA MHOTOKPATHO MCMOMb3YT Modenb (Yacto Ao 10000 pas) ¢ pasnyHbIMKU BXOAHbLIMU
[JaHHBIMW 1 NOJy4YatoT BbIXOAHbIE AaHHble. OHU MOryT 6bITb 06paboTaHbl C MOMOLLBID CTATUCTUYECKUX MEeTOA0B AN
nosly4YeHVs1 OLEHOK CpefHero, CTaHAapTHOro OTK/OHEHUS], [OBEPUTESIbHbIX NHTEPBASIOB.

PaccmoTpyM crcTeMy, COCTOSLLYIO U3 ABYX NapasinesbHbiX 31eMeHTOoB. Mpu 3TOM AN (YHKUMOHUPOBAHUSA CUCTe-
Mbl [OCTATOYHO, YTOObI (PYHKLMOHNPOBAT OAMH 3/M1EMEHT. BeposATHOCTL 6e30Tka3HOW paboTbl NEPBOro 3/1eMeHTa Co-
ctasnset 0.9. a gpyroro— 0.8.

[laHHble MogenupoBaHus npeacTas/eHbl B Tabnuue B.4

Ta6nunua B.4— Pesynbtarbl NnpumeHeHus Metoga MoHTe-Kapno k cucteme u3 AByX napasinenbHbIX 3/1eMEHTOB

OnemeHT 1 dnemeHT 2
Homep Cnyuaiinoe Snement Cnyuaiinoe Snement Cuctema
nTepayun uncno B yHKYMOHMpYeT yncno hyHKyMOHMpYeT
1 0.577 243 na 0.059 355 la 1
2 0.746 909 Ja 0.311 324 la 1
3 0.541 728 Ja 0.919 765 HeT 1
4 0.423 274 Ja 0.643 514 Ja 1
5 0.917 776 Het 0.539 349 Ja 1
6 0.994 043 Het 0.972 506 Het 0
7 0.082 574 na 0.950 241 Het 1
8 0.661 418 na 0.919 868 Het 1
9 0.213 376 na 0.367 555 Ja 1
10 0.565 657 Ja 0.119 215 Ja 1
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[ina kaxxaoro aneMeHTa reHepaTop c/yyaiiHbix ymcen gopMmupyeT ncesfoc/yvaiiHoe 4yucno u3 uHTepsasia ot 0
[0 1. KOTOpOe COMOCTaB/IAT C BEPOSITHOCTbIO 6E30TKa3HOW paboThl 3/1IEMeHTa, 3aTem onpeaensT paboTocnocob-
HOCTb cucTeMbl. Mpu 10 NOBTOpeHUAX npoueaypbl pesynbtat 0.9. ckopee Bcero, He 6yfeT fOCTUTHYT. OBbIYHO BbluMC/e-
HWSI NPOAOIKAIOT A0 JOCTVIKEHUS TPpebyemMoro ypoBHS TOYHOCTW. B faHHOM npvmepe 3HauveHue 0.9799 ans BeposATHO-
CTV 6e30TKa3Hol paboTbl CUCTEMbI OCTUTHYTO nocne nposefeHns 20000 utepauuii.

MpvBeaeHHas Mofenlb MOXeT ObiTb pacluMpeHa pas/IMyHbIMU cnocobamu, Hanpumep nyTeM:

- U3MEHEHVS MOAeNV B3auMOAENCTBUS 3/1IEMEHTOB B cUCTEME (Hanpumep, BTOPOW 31EMEHT HaxoamuTcs B pesepse
1 BBOAMTCA B 3KCMN/yaTaumio cpasy nocse oTkasa NepBoro 3/1eMeHTa);

- 3amMeHbl (DMKCMPOBAHHON BEPOSTHOCTY 6e30TkasHOW paboTbl Ha MEpPeMEeHHYI0 (Hanpumep, NMOAYMHSIOLLYOCS
TPeyronbHOMY pacnpefeneHuvio), Korga BeposTHOCTb 6e30TkasHoW paboTbl He MOXeT ObITb TOUHO OfnpegeneHa;

- UCMO/Ib30BaHMA NapaMeTpa NoToka WM MHTEHCUBHOCTM OTKA30B B COYETaHNN C reHepaTopoM CyyaiiHbIx yncen
ANa reHepaumm HapaboToK Ha OTKas WM A0 OTkasa (3KCMOHeHUManbHoe pacnpejeneHve, pacnpegeneHne Beibynna
nUn Apyroe pacnpegesieHne) U BpeMeHy BOCCTaHOB/IEHUS.

MeTog MoHTe-Kapio MOXeT 6bITb NPUMEHEH A1 OLIeHKN HeonpeaeeHHOCTU PUHAHCOBLIX MPOJ030B. pesy/bTa-
TOB MHBECTULMOHHBIX NPOEKTOB, MPU NPOrHO3MPOBaHUN CTOMMOCTN U rpadivika BbINOSTHEHUS MPOEKTa, HapylleHuid 6u3-
Hec-npoLecca v 3aMeHbl nepcoHana.

[laHHbI METOA, NPUMEHAIOT B CUTyaLMsX, Korga pesynbTaTbl He MOTyT ObITb NONYYEeHbl aHAIMTUYECKUMI METoAamMn
VN CyLLECTBYeT BbICOKasi HEOMpPeAeTEHHOCTb BXOAHbIX U/ BbIXOAHbIX AaHHbIX.

B.25.5 BbixogHble faHHble

BbIXOAHBIMW Ai@HHBIMY MOTYT ObITb 3HAUEHUSA XapakTepUCTUK, Kak NokasaHo B BbILLENPUBELEHHOM MpuUMepe, Uan
pacnpefeneHne BepOSTHOCTY W/IM YacCTOTbl OTKa3a, MW BbIXOLOM [/IOKET ObiTb MAEHTUUKALMA OCHOBHBIX (DYHKLMIA
MOZENN, KOTOpble OKa3blBalT OCHOBHOE B/IMSIHWE HA BbIXOAHbIE AaHHbIE.

MeTog MoHTe-Kapio 06bI4HO CMONb3YIOT 4151 OLIEHKN pacnpefenieHnst BXOAHbIX UM BbIXOAHbIX Pe3y/bTartoB Uan
XapakTepucTuK pacrnpefeneHns, B TOM Ynucne 4158 OLEeHKU:

- BEPOSITHOCTN YCTAHOB/IEHHbIX COCTOSHWIA:

- 3HaueHWli BbIXOAHbIX BENNYWH, ANA KOTOPbIX YCTAHOBNEHbI rPaHuLbl, COOTBETCTBYIOLLME HEKOTOPOMY YPOBHIO
[l0BEpUS, KOTOPble HEe [O/KHbI ObITb HapyLUEHbI.

AHaIM3 B3aMMOCBSA3M BXOAHbIX M BbIXOAHbIX BE/IMUYMH MOXET BbISIBUTb OTHOCUTE/IbHOE 3HaueHne drakTopos pabo-
Tbl CUCTEMBI U UAEHTUULMPOBATL CNOCOOBLI CHKEHWSA HEONPeAeNeHHOCTN BbIXOAHbIX BE/TMUUH.

B.25.6 MNpeumyLiecTsa v HefoCTaTKN

MpeunmyllectBamm MeTofa MoHTe-Kapno sensaTcsa cnegyowme;

- MeTog MOXeT 6bITb aaanTMpoBaH K /II060My pacnpefeneHnio BXOAHbIX AaHHbIX, BKIOYas aMnnpuyeckme pac-
npeaeneHvs. NocTpoeHHble Ha OCHOBe HabNIOAEHWI 3a COOTBETCTBYIOLLMMY CUCTEMAMU.

- Mogenu oTHoCUTeNIbHO NPOCTbI A48 PaboTbl ¥ MOTYT ObITb MPU HEOBXOAMMOCTU pPaclUMpPeHsbI.

- MeTon no3BonseT y4yecTb /06ble BO3AENCTBUA U B3aVMOCBSA3W, BK/IOYAA Takme TOHKME Kak YC/OBHble
3aBVICUMOCTU.

- Ana naeHTUdMKauMmM CUIbHBIX U cNabbiX BAVSHWIA MOXET ObiTb NPYMEHEH aHaIN3 YyBCTBUTE/IbHOCTY.

- Mogenu SBnATCA NOHATHLIMMW, & B3aVIMOCBA3b MeXAy BXOAaMu U BbIXOAamn — NPOo3payHoNi.

- MeTopg gonyckaeT npumeHeHne adpeKTVBHBIX MOAENe nccnefoBaHNs MHOTOKOMIOHEHTHbBIX CUCTEM, TaknX Kak
ceTb MNeTpw.

- MeTopg no3BosseT 4OCTUYb TpebyeMoii TOUHOCTW pe3y/bTaToB.

- MporpamMmHoe ob6ecneuyeHve MeTofda AOCTYMNHO U OTHOCUTENIbHO HEAOPOro.

Hepoctatkvm meTofia COCTOAT B CrefyloLem:

- TOYUHOCTb peLUeHnit 3aBUCUT OT KO/IMYEeCTBa UTepaLyii, KOTOpble MOTYT GbITb BbIMO/IHEHBI (3TOT HEAOCTATOK CTAHO-
BUTCA MeHee 3HauVMbIM C yBENUYEHWEM ObICTPOLEWCTBUA KOMMbIOTEPA).

- MeTog npeAnonaraeT, YTO HeONpPefeneHHOCTb JaHHbIX MOXHO OMMUCaThb W3BECTHLIM pacrpefeneHneM.

- BonbLune 1 cnoxHble Mogeny MoryT npeacTasnATb TPYAHOCTM 415 CNELMaInuCcToB No MOAEUPOBAHWIO U 3aTPYA-
HATb BOBJIEYEHWE 3aMHTEpPecoBaHHbIX CTOPOH.

MeToa He MOXeT afeKBaTHO MOAENMPOBaTb COBLITUA C O4YEHb BbICOKON WM OYeHb HU3KON BEPOATHOCTbLIO MOSB-
NIeHNAA. 4TO OrpaHMYMBaEeT ero NPUMEHeHne Mpu aHainse pucka.

B.25.7 CcblfiouHble cTaHaapThl

M3K 61649 Kputepuu cornacusi, [OBEpPUTESbHbIE UHTEPBA/IbI U HUXHUE AOBepUTEe/IbHbIE rpaHnLbl AN pacnpe-
nenexunst Belibynna

PykoBogcTtBo MCO/M3K 98-3:2008 HeonpegeneHHOCTb usMeperus. Yactb 3. PyKOBOACTBO MO BbIPXKEHWIO HEO-
npefeneHHocT! U3MepeHns

B.26 BaiiecoBckuii aHanu3 n CeTb baiieca

B.26.1 Kpatkuii 0630p

CospaHue 6aiilecoBCKOro aHaimsa NpunucbiBatoT npenogo6Homy Tomacy Baitecy. 115 OLEeHKV MOHOM BepOSTHO-
CTW OH NpeaIoXna 06beANHUTL anpyopHble faHHble C anocTePUOPHbLIMM.
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O6wwit Bua Teopembl Baiieca:
P(A | B) ={P(A) P(B!A)}/1P(B \E,) P(E|).

rae  P(X) — BepoSATHOCTb COBbITUA X;
P(X|Y)— BeposATHOCTb COBbITMS X NpK YCI0BMU, YTO NPOM30LLIIO CobbITHE Y,
Ei — i-e cobbITve.
B camolii npocTtoit chopme Teopemy Baileca MOXHO 3anucaTb:

P(AIB) = {P(A) P(B1A)},P(B).

baliecoBckuii aHann3 OT/IMYaeTCs OT K/IaCCUYEeCKOol CTATUCTUKM NPeAnosiokeHNEM, YTO NapameTpbl pacnpeje-
NEeHNit SIBNSIIOTCA HE MOCTOSIHHLIMMW, @ Cy4YaliHbIMU NepeMeHHbIMU. BeposiTHOCTb Balieca MOXHO nerko NoHsiTb, ecnu
paccmarpuBaTth ee kak CTeneHb yBePeHHOCTU B OMpefe/IeHHOM COGbITUM B MPOTWBOMOIOXHOCTb K1acCUYEeCKOMY MoAXo-
[ly. OCHOBAHHOMY Ha 06bEKTUBHbIX CBUAETENbCTBaxX. Mockonbky noaxos baileca ocHoBaH Ha Cy6bBKTUBHON MHTepnpeTa-
LMK BEPOSTHOCTU, TO OH /IOKET ObITb NOE3EH NPY BbIGOPE peLleHns 1 pa3paboTke ceTeil baileca (nw ceTeli fjosepusi).

CeTb baileca npeactaBnsieT coboli rpauyeckyto Mofenb, NPeACTaBAAoWY0 NepeMeHHbIE U X BEPOSATHOCTHbIE
B3anMOocCBsi3n. CeTb COCTOWT 13 y3/10B, NPEACTaBAAOLYMX CNyYaliHble NepeMeHHbIe, N CTPE/IOK, CBSA3bIBAOLLMX POANUTENb-
CKuii y3en C fOYepHUM Y3/10M (POAMUTENbCKUiA y3en — nepemMeHHasl, KoTopas HenocpeACcTBEHHO BAUSET Ha Apyryto
[OYEPHIOK NEepPEMEHHYHD).

B.26.2 O6nacTb NpuMeHeHns

Teopun 1 ceTn Baileca LUIMPOKO NPUMEHSAIOT MO NPUYMHE MX MHTYUTWBHOIN MOHSTHOCTM M Gnarofaps Haivumio
COOTBETCTBYHOLLErO NporpammHoro obecneueHus. Cetn baiieca NPUMEHSAIOT B pas/inyHbIX 061acTax: MeaULMHCKOR anar-
HOCTUKE. MOJENMPOBaHNN MN306paXeHWid, reHeTrKe, pacrno3HaBaHWM peyn, 3KOHOMUKe, WUCCNefoBaHUM kocMoca U B
COBPEMEHHbIX MOMCKOBbIX cucTemMax. OHU MOTYT HaxoAuTb MPUMEHeHne B to6oli o6racTu, rae TpebyeTcs ycTaHoBNEHNe
HEeWU3BECTHbIX MepPeMEHHbIX MOCPeACTBOM UCMNOMb30BaHWS CTPYKTYPHbIX CBA3el 1 AaHHbIX. CeTu Baiieca MoryT 6biTb
NPUMEHEHbI 41 U3YYEHUS MPUUMHHBIX CBA3ER, YrybneHns noHMMaHua npo6aemHoli 06/1acT U NPOrHO3MPOBaHUS
nocneAcTBUil BMeLLaTelbCTBa B CUCTEMY.

B.26.3 BxoAHble faHHbIe

BxofHble faHHble ans BaliecoBckoro aHanmsa v cet bBalieca nofo6HbI BXOAHBIM AaHHLIM A5 MoAenu MoHTe-
Kapno. ins ceTn baiieca OCHOBHbIMM 3Tanamm SABASIOTCS:

- onpegesieHne NepeMeHHbIX CUCTEMbI;

- onpejesieHne NPUYMHHBIX CBS3eil Mexay nepemeHHbIMK;

- onpejefieHne YC/I0BHbIX U anpuOPHbIX BEPOATHOCTEN;

- fo6aBneHne 06bEKTUBHBIX CBUAETENLCTB K CETU;

- 06HOB/IEHNE [0BEPUTESIbHBIX OLIEHOK:

- onpejesieHne anocTepUOpHbIX JOBEPUTESbHBLIX OLEHOK.

B.26.4 lNMpouecc BbINONHEHNSA MeToAa

Teopus Balleca MOXeT 6biTb NPUMEHEHA Pa3/MYHbIMKU crocobamMu. B faHHOM NpuMepe pacCcMOTPEHO MOCTpoe-
Hue Tabnuubl balieca gns npoBefeHVs MeAULIMHCKMX UCCNef0BaHuii No ONpeAenieHnto Hamuma y naumeHTa 3abonesa-
HuA. [lo Havana nccnefoBaHuii npeanonaraeTcs, YTo y 99 % HaceneHus aToro 3a6oneBaHus Het. y 1% — 3aboneBaHue
ecTb (anpuopHas nHcopmauus). JocToBepHOCTb TecTa TakoBa, YTo eCnv y YesioBeka uveeTcs 3abonesaHne, To pesysb-
Tarbl TECTOB NOMOXUTENbHbI B 98 %. Ecnn y yenoBeka 3a6oneBaHue OTCYTCTBYET, pe3y/bTaTbl TECTA MOSOXMTE bHbI
B 10 %. Hwke npuBegeHa Tabnuua balieca.

Ta6nunya B.5— Tabnuua Balieca

MpuaHax AnpviopHas YcnoBHas BEpPOATHOCTb I‘IpomsBeAeng AnocTtepriopHast
BEPOSITHOCTb npaBuILHOCTU TecTa BEPOSITHOCTEN BEPOSITHOCTb
EcTb 3abonesaHue 0.01 0.98 0.0098 0.0901
HeT 3a6bonesaHus 0.99 0.10 0.0990 0.9099
Cymma 1 0.1088 1

MpumeHss Teopemy Baiieca, npov3BegeHvie onpeaensitoT YMHOXEHWEM arnpuopHOl BEPOSITHOCTU Ha YC/I0BHYHO
BEPOSATHOCTb. ANOCTEPUOpPHbIE BEPOATHOCTU ONPefensoT AeNleHNeM 3HayeHUss OTAeNbHOro NpPou3BefeHNs Ha CyMMY
npov3BefeHuii. Pe3ynbTaTbl pacyeTa nokasblBaloT, YTO B OTHOLUEHWUW MOJIOXKUTE/IbHOrO pesy/bTara TecTa anpuopHoe
3HaueHvie Bo3pocno ¢ 1% ao 9 %. Bonee Toro, Benuka BePOATHOCTb TOFO, YTO JaXe NpW MOOXUTENbHOM pesyfbTare
TecTa Hamume 3aboneBaHus ManoBeposTHO. AHanm3 ypaBHeHus (0.01 x 0,98)/((0.01 x 0.98) + (0,99 x 0.1) nokasbiBaerT,
YTO MONOXUTENbHBIN pe3ynbTaT Npu OTCYTCTBUM 3ab0NeBaHNA BaXEH A/19 anoCTEPUOPHbLIX 3HAYEHWIA.
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PaccmoTpum ciegytowyto ceTs Baiteca:

PucyHok B.11 — Mpumep cetu baiieca

B COOTBETCTBUM C YC/IOBHLIMW @npUOPHLIMK BEPOATHOCTAMM, ONMPEAENIEHHLIMA B HUXECNeAyLWmX Tabnuyax,
1 0603HaYEHUsIMU Y — MOMOXUTENbHBIN, a N — OoTpuLaTe/lbHbIA, NOMOXUTENbHLIA pesynbTaT ykasbiBaeT Ha Hauune
3aboneBaHus.

Tabnuuya B.6— AnpuopHblie BEpPOATHOCTM AN Y3108 A 1 B

[na onpegeneHnsa anoctepunopHoit BeposiTHocT P(AID = N. C = Y) Heo6x04MMO npeaBapuTeNbHO BbIYUCIUTL
P(A. BID=N.C =Y).

Mcnonb3ys npasuno baiteca, 3HaueHne BeposaTHocTn P(DJA. C) P(C|A. B) P(A) P(B) Heobxoanmo onpefenuTs no
chopmye, Kak NMokasaHo Hvpke B Tabnwvue, Npu 3TOM B nocnefHelt rpade ykasaHbl HOPMasM30BaHHble BEPOSTHOCTU,
CymMMa KOTOpbIX paBHa 1. Kak NokasaHo B npeAblayLieM npumepe.

Tabnuua B.9 — AnocTepropHasa BEpOATHOCTb ANns y310BA 1 B cysnamm Dun C

A B P(DmY) PO*N
Y % 0.4x0.5x0.9x0,6 = 0.110 0.4
Y N 0.4x0.9x0.9x0.4 = 0.130 0.48
N Y 0,8x0.2x0,1 x0.6 = 0.010 0,04
N N 0.8x0.7x0.1x0.4 = 0.022 0.08
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Ana nonyyenuns P(AJO =N, C =Y) Bce 3HayeHns B cymmupytoT:

Tab6nunya B.10— AnoctepvopHas BepoATHOCTb A1 y3na A ¢ ysnamm Dn C
P(A*Y|D=N,C=Y) P(A=N|D*N.C'"Y)

0.88 0.12

MonyyeHHble pe3ynbTaTbl NOKa3bIBAIOT, YTO anpropHas BeposiTHocTb P (A=N) yBenunuunack ¢ 0.1 go 0.12 (anocte-
PVIOpHbIE JaHHbIE) U U3MEHEHNA ABNAIOTCA He3HauUNTeNNbHbIMKU. C ApYroi CTOpOHbI, 3HaueHne BepoaTHocT P(B=N|D=N.
C=Y) usmeHunock ¢ 0.4 go 0.56. 370 n3MeHeHune yxe 6osee CyLeCTBEHHO.

B.26.5 BbixogHble faHHble

BaliecoBckuili NOAX0 MOXeT 6blTb NPUMEHEH B TOM Xe CTENeHW, YTO 1 Klaccuyeckas cTatucTuka, ¢ nosyvyeHmem
LUMPOKOTO AnanasoHa BbIXOAHbIX JaHHbIX, HanpuMep nNpy aHamse AaHHbIX 4151 NOSYYEHNUs TOUYEUHbIX OLEHOK 1 JoBepu-
Te/bHbIX MHTepBasioB. CeTn Baiieca NCnonb3ytoT 41 NO/yYeHUs anocTepuopHbIX pacnpeneneHuii. Mpadmueckne npega-
CTaB/IEHNS BbIXOAHbIX J@HHbIX 06ecneynBatoT NPOCTOTY NOHUMAaHWSA MOAENN, NPY 3TOM JaHHble MOTYT BbITb JIETKO U3Me-
HeHb! A1 UCCNefoBaHNs Koppensauum 1 4yBCTBUTENIbHOCTU NapamMeTpos.

B.26.6 NpeumyLiectsa n HefoCTaTKN

MpeunmyLiecTsamMn MeToaa ABAAIOTCA cneayoLye:

- [ns ncnonb3oBaHMs MeToda [OCTaTOYHO 3HaHVe anpuopHON WHbopmaLmu.

- Jlornyeckun BbiBefleHHble YTBePXAEHNs1 NIerkn A5 NOHUMaHUS.

- MpumeHeHne meTofa ocHoBaHO Ha dhopmyne Baiieca.

- MeToa npegocTasnsieT co60i cnocob MCMNo/b30BaHNSA CyOBEKTUBHBIX BEPOSTHOCTHbLIX OLIEHOK.

Hepoctatkamy meToga ABNAOTCA cnepyolme:

- OnpegeneHne Bcex B3aMMOAeNCcTBuMiA B ceTsax balieca Ana CNoXHbIX CUCTEM He Bcerga BbINOHMMO.

- Mopxop Baiieca TpebyeT 3HaHWA MHOXeCTBa YC/TOBHbIX BEPOATHOCTEN, KOTOpble 06bIYHO MOYYatoT 3KCNEPTHbI-
MU MeTodamu. MNprMeHeHue NporpaMMHOro o6ecrneyeHnsi OCHOBAHO Ha 3KCMEPTHbIX OLleHKax.

B.27 Kpusble FN

B.27.1 KpaTkuii 0630p

KpvBble FN siBnstoTCA cnoco6om rpadmyeckoro npefcTaB/ieHNsi BEPOSITHOCTU COObITUIA, Bbi3blBaIOLWMX Onpeje-
NEHHbI YPOBEHb OMAaCHbIX BO3AeNCTBUI 415 YCTAHOB/IEHHO rpynnbl HaceneHus. Yalle BCero aTu Kpusble oTobpaxatoT
4acToTy 3a/]JaHHOrO KOJIMYecTBa XepTB.

Kpueble FN oTo6paxatoT HakonneHHyto yactoTy (F). npu kotopoit Ha N nan 6onee npeactaBuTenein HaceneHus
6yfeT okasaHo Bo3geiicTBre. Bosnblune 3HayeHnst N. KOTOpble MOTYT BO3HUKHYTb C BbICOKOI YacToToii F. npeacTasnsoT
3HaUYUTe NbHbIN UHTEPEeC, NMOCKO/IbKY BEPOSATHOCTb COOLITUIA B 9TOM C/lyyae Benuka.

B.27.2 06nactb NpUMeHeHns

Kpueble FN aBAsOTCA cnoco60M npeAcTaB/ieHVs pesynbTaToB aHan3a pucka. MHorme cobbITUst MMEIOT BbICOKYHO
BEPOSATHOCTb PE3y/IbTAaTOB C HU3KUMU NMOCNEACTBUAMMN N HU3KYIO BEPOATHOCTL C BbICOKMMU nocieacTeuamu. Kpusble FN
No3BO/IAIOT OTPa3nTb YPOBEHb PUCKA, KOTOPbI NpeAcTaBnsieT cob60i NIMHMIO, ONUCHIBAIOLLYIO CKOpee HeKoTopbIi Anana-
30H. YEM OTAE/bHYI0 TOUKy, NPeACTaB/SoOLY0 Napy 3HaYeHW i BEPOSTHOCTM U NOC/NeACTBUS.

Kpueble FN MOryT 6bITb MCMO/b30BaHb! A1 CPABHEHWSI 3HAUEHWIA pUCKa, Hanpyumep, CPaBHEHWSI NPOrHO3NPyeMo-
ro prcka c KpuTepusimn B BuAe kpusoii FN nnam na cpaBHeHWs NporHo3vMpyemoro pucka ¢ HakomeHHbIMU AaHHbIMW 06
VHUMAEHTaX WU C KpUTEPUAMM NPUHATUS peLleHmns (Takke BbipaxaeMbiMy B Buae kpusoii FN). Kpusble FN mMoryT 6bITb
1CMosb30BaHbl NPV NPOEKTUPOBaHNM CUCTEM, MPOLLECCOB UM 151 YNPaB/EHNS CYLLECTBYOLWMUMI cucTeMamm.

B.27.3 BxogHble faHHble

BXofHbIMX @HHBIMN ABNAIOTCA:

- COBOKYMHOCTW Map 3Ha4YeHuii BepOATHOCTU U NOCNeACTBUI 3a onpedenieHHblil Nepnos BpeMeHy;

- BbIXOAHblE [jaHHble, MOJlyYeHHble B pe3y/ibTaTe KOSIMYECTBEHHOTO aHasiM3a pucka, npefocTasfifiowme Konye-
CTBEHHbIE OLIEHKN BEPOATHOCTU /1 KOHKPETHbIX C/lyvaliHbiX COObITWIA;

- [AaHHble HaKOM/IEHHbIX 3annceil 1 KOMMYECTBEHHON OLIEHKW pucKa.

B.27.4 Mpouecc BbINOMHEHNA MeToAa

Ha ocHoBe MMeloLyXCs faHHbIX CTPOAT rpaduk C ykasaHuMem Mo ocu abCumcc uncna XepTs (YCTAHOB/IEHHOIO
YPOBHS ONacHbIX BO3AENCTBWIA, HANpUMep CMEePTHOCTU), N0 OCK opaMHaT — BeposiTHOCTU N 1amn 6obLUero KonnyecTsa
XepTB. Bcnefctsre 60/bLLIOTO AnanasoHa 3HaYeHNi Ha 0CAX 06bIYHO MPUMEHSIOT forapudmmyecknii maclutat.

Kpueble FN MOryT 6bITb MOCTPOEHbI C UCMO/b30BaHNEM AiaHHbIX (hakTUYeCK1X NoTepb B MPOLLIOM WN BblYUCIEHDI
1 MOCTPOEHbI HA OCHOBE OLIEHOK, MOJTyYEHHbIX METOA0M MMWUTALMOHHOTO MOZAENNPOBaHUsA. Vcrnonb3yemble JaHHble 1
cAenaHHble NpeAnonoXeHns MOryT o3HauaTb, YTO JaHHble ABYX TWUMOB KpuBOA FN npefcTaBnsioT coboli pasnnyuHyto
MHChOPMAaLMIo U JO/MKHBI ObITb NCMOMb30BaHbI OTAE/BHO U ANA pas/nyHbIX Leneii. TeopeTuyeckre kpreble FN B OCHOB-
HOM NPUMEHSIIOT NPU NPOEKTUPOBAHUM CUCTEMbI, CTaTUCTUYeCKne kpuBble FN — npu ynpasneHun CcylecTByoWyMI
cuctemamu.
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MprYMeHeHVe AaHHbIX NOAXOA0B MO OTAENBHOCTU MOXET NoTpeboBaTh 3HAUUTENbHBIX 3aTpaT BPpeMeHW, No3ToMy
06bIYHO MX 06BEAMHAIT. Ha OCHOBE 3MMMPMYECKMX AaHHbIX OTMeYaloT Toukamu Ha rpadiike W3BECTHOE KOJIMYEeCTBO
XepPTB B M3BECTHbIX NPOMCLUECTBUAX/MHLMAEHTAX 3a YKa3aHHbIi NMPOMEXYTOK BPEMEHW, 1 C NMOMOLLbIO KONNMYECTBEHHOrO
aHasiM3a pucka JOMOSHAT rpaduk APYrMMU ToUKamy nyTeM 3KCTPanofAaLMmn Uan UHTEPNONALMN.

Ecnun Heo6xo4uMo nccnefoBaTb HecHacTHbIe Crlyvan UM aBapum C HU3KOM YacTOTON BO3HUKHOBEHUS UM 3HAUM-
MbIMW NOCNEACTBUAMU, TO AN HAAEXAaLLEero aHannsa creflyeT paccMOTpeTb ANUTe bHbIE NEPUOAbLI BPEMEHU 1 focTa-
TOYHOE KONMYECTBO AaHHbIX. 3TO MOMOraeT Takke BbISBUTb COMHUTESIbHbIE AaHHbIe, €Cny, Hanpymep, npousoLesilee
HayasibHoe COObITWEe W3MEHWIOCh BO BPEMEHMW.

B.27.5 BbiIxofHble flaHHbIE

BbIXOAHLIMW A@HHBIMU ABNSETCA rpaduk, NpeacTaBNAoWMA PUCK B AnanasoHe 3HauYeHuid nocneacTeuid, KOTOpbI
MOXHO CpaBHUBATb C KpUTEPWSIMW, COOTBETCTBYIOLLMMM JAHHOW U3y4aemoii rpynne HaceseHnst U KOHKPETHOMY YPOBHIO
yuep6a.

B.27.6 NpeunmyLiecTBa u HeJoCTaTKn

MpumeHeHne kpyBbix FN Lienecoo6pasHo Aaa npefcTasieHnst MHopMauum 0 pucke, KOTOPYH MOTYT MPUMEHSTb
PYKOBOACTBO ¥ pa3paboTynk CUCTeMbI, 4155 060CHOBAHWUA NMPUHATUS pPeLLeHnil B OTHOLEHUN YPOBHS pucka 1 6e3onacHo-
cTn. VX npuMeHeHve uenecoobpasHo Ana npefcTas/ieHns MHopMaumm, Kak 0 4acToTe, Tak U 0 Noc/eAcTBusX B yA06-
Holi AN BocnpuaTusa opme.

B03MOXHO npumeHeHune KpuBbIX FN A58 CpaBHEHWSI pucka B aHaIOTMYHbIX CUTYyaLmUax Npy HaIMyYMmn AOCTaTOuHbIX
AaHHbIX. VX He cneflyeT NpUMEHsTb A1 CPaBHEHUA Pas/IMYHbIX TUMOB PUCKOB C Pa3/IMYHbIMK XapakTepucTukamm u
obcToATeNbCTBaAMU.

HepocTatok npumMeHeHus kpuBbix FN 3aktouaeTcs B TOM. YTO OHW He NPeAoCcTaBAaoT MHdopMaLmy 0 guanasoHe
BO3AENCTBUIA UM pe3ynbTaTtoB NPOUCLLECTBUIA, KPOME CBEAEHWI O KONMYECTBE UL, NOABEPILLUXCA BO3AENCTBUIO. Takke
HEBO3MOXHO YCTaHOBWTb pa3/inyHble CNOCOObI Pa3BUTUSI COObLITUIA, KOTOPbIE MOTYT NMPUBECTU K ONpefe/lEHHOMY YPOBHIO
yuwiepba. Kpmeble FN 0TOGpaXaroT KOHKPETHbIA TUN NOCNeACTBUWIA, 06bIYHO — rnbens nogein. Kpusasa FN aBnsetca He
MeTOA0M OLIEHKU puUCKa, a MeToAOM NpefcTaB/eHNs pe3yNbTaToB OLEHKM pucka.

KpuBble FN siBNAlOTCA XOpOLIO pas3paboTaHHbIM MeTOAO0M MpeAcTaB/eHnst pe3ynbTaToB OLEHKM pucka, OfHaKo
[ONA UX NOArOTOBKY MOXET NoTpeboBaThCA NpuBAeYeHne KBaMuLMpoBaHHbIX aHaIMTUKOB, & NoyYeHHble pe3ynbTaTbl
4acTo TpyAHbl ANA UHTeprnpeTauuy U OLeHKW pycka cneuuanicTaMmi, He MeoLy M COOTBETCTBYIOLLE KOMMETEHLMM.

B.28 MHaeKcbl pucka

B.28.1 Kpatkuii 0630p

NHpekc puckall — 310 Mepa pucka, npeAcTaBsowas coboii KONMYEeCTBEHHYIO OLIEHKY PUCKa, MOJSTyYEHHYHO C
npuMeHeHreM 6ansibHbIX OLEHOK Ha OCHOBE MOPSAAKOBbIX LUKasl. VIHAEKChl pucka NPUMEHSIOT ANA YNOpsAoYeHNs 3Ha-
YEHWI prUCKa Ha OCHOBE CXOAHbLIX KPUTEPMEB TakMM 06PasoM, YTOObI MX MOXHO 6bifI0 CpaBHMBATL. BasiibHble OLEeHKM
NPUMEHSIIOT K KaXKAOMY KOMMOHEHTY pucka, Hanpumep, XapakTepucTukam (MCTOYHMKaM) 3arpsis3HeHus, AuanasoHy BO3-
MOXHbIX COCO60B BO3AENCTBNSA B3pbIBA U €r0 BAMSHUA Ha PEeLMNUEHTOB.

MHAOeKcbl pucka SBNAIOTCA NMPUHLMUNUAIBHO KAYeCTBEHHbIM MOAXO0AOM, NPUMEHSEeMbIM AN paHXMpOoBaHUA U
CpaBHEHWS PUCKOB. BO MHOrMX cnyvasx, Korga npuMeHsemas Mofesb Uan cucteMa HefoCTaTouHO XOPOLLO U3yyeHa, un
ee Hefb3s1 [O/MKHbIX» 06pa3oM NpeAcTaBUTb, NPEAMNOYTUTESIbHO NMPUMEHEHNEe KaueCTBEHHOro Mmoaxoa.

B.28.2 O6nacTtb NpyMeHeHus

VIHOeKCbl pucka NPUMEHSIIOT ANS Kiaccuukaumm BUAOB PUCKA, CBSI3AHHLIX C AeATENIbHOCTbIO, ecn cuctema
X0pOLLO M3yydeHa. OHW NO3BONAIOT 06bEANHUTL PAf (DaKTOPOB, KOTOPble ONpPeaensoT YPOBEHb PUCKa B eANHY0 Ganb-
HYI0 OLIEHKY YPOBHS puUcka.

MHAekcbl pucka NPUMEHAIOT A1 MHOXECTBa Pas3/InyHbIX BUAOB prcka, 06bIYHO B Ka4ecTBe CpefcTBa pasrpaHuye-
HUSA NpY Knaccudmkaumy pyucka B COOTBETCTBUM C €70 YPOBHEM. VIHAEKCHI pucka NPUMEHST ANs onpefeneHns BUAOB
pvicka, Tpebyrwmx aanbHelweli AeTalbHOW N. BO3MOXHO, KO/IMYECTBEHHON OLEHKM.

B.28.3 BxogHble faHHble

BxofHble faHHble MosyyatoT Mo pesynbTataM aHaimsa CUCTEMbI WM NOAPOGHOro onucaHust 061acTu NpuMeHe-
HUSA, 4TO TpebyeT XOPOLLEro NOHMMAaHUS BCeX UCTOYHMKOB PUCKa, BO3MOXHbIX CNOCO60B peann3aLnm onacHbIX cobbITH
N X 06bEKTOB BO3AelCTBMA. Mpy NonyyYeHUn nokasateneli pucka MoryT ObiTb AOMNOMHUTENIbHO UCMOMb30BaHbl Takue
MeTofpbl, Kak aHasM3 AepeBa HeucnpaBHOCTel, aHanns Aepesa COObITUI 1 OBLLMIA aHaNN3 peLLeHuii.

MockonbKy BbIGOP NOPSAAKOBbLIX LKA SABAAETCA B ONpefeNeHHOM CTeneHn Npov3BO/bHbIM, TO A5 NoATBEPXAe-
HUS [OCTOBEPHOCTU MHAEKCA puUcKa HeOO6XOAMMO MMETb AOCTATOUYHO AaHHbIX.

B.28.4 Mpouecc BbINO/THEHNA MeTofa

MepBbiM 3TANOM ABNSETCSA U3YYEHWE U ONUCaHWE CUCTEMbI. 3aTeM onpeaensoT 6asbHble OLEHKN ANA KaXaoro
KOMMOHEHTa Takum 06pa3oM, YTOObl MX MOXHO 6bl10 06bEAUHUTL A5 MOSyYEeHUS KOMMIEKCHOro MHAeKca pucka.
Hanpumep, npu peLleHnn 3Konormyeckmx 3agay npucsavsatoT 6asi/ibHble OLEHKM UCTOYHMKaM, cnocobam 1 peuunueH-

1 MeTon MHAEKCOB puUcka ABNAETCH CMeLlaHHbIM MEeTOLOM OLEHKW pUcCKa.

58



FOCTP MCO/M3K 31010— 2011

Ty(am) BO3[elCTBUSA, YUnTbIBasA, YTO B HEKOTOPbIX CyYasxX MOXeT ObITb HECKO/IbKO CMOCO60B U PeLunmMeHToB BO3Aein-
CTBMA 419 KaXKA0ro NCTOYHMKA pucka. OThenbHble 6as/ibHble OLeHKN 06beANHSIOT B COOTBETCTBIM CO CXEMOIA, KOTOpas
yunTbIBaET (PU3NYECKYIO CYLLLHOCTb CUCTEMBI. BaXkKHO, UTOObI 6anibHble OLEHKM A5 KaXKA0M YacTu cucTembl (MCTOYHUKOB,
Cnoco60B N PeUUnUMeHTOB) OblIM BHYTPEHHE COr/lacoBaHHLIMK W YUUTbIBAIM UX B3aMMOCBS3WU. Basinbl MOryT ObITb
NpUCBOEHbI KOMMOHEHTaM pucka (Hanpumep, BEPOATHOCTW, BO3AENCTBUIO, MOCNEACTBUIO) MW YBEIMUMBAIOLLWX» PUCK
thakTopam.

Bannbl MOXHO CknafplBaTh, BblYMTaTb, YMHOXaTb W/WAN Ae/UTb B COOTBETCTBUM C MOAE/bIO pUCKa BbICOKOrO
ypoBHs. CnegyeT yunTbiBaTb KyMyssTUBHbIE 30DEKTbI NOCpeACcTBOM AobaBieHus 6annos (Hanpumep, LobasneHne 6an-
NI0B pas/nyHbIM crnocobam peanun3aumu pucka). K nopsakoBbIM Likausiam abcoloTHO HEMPUMEHVMbI MaTemaTuyeckme
dhopmynbl. Mo3aToMy, Nocne Toro kak cuctema 6anbHbIX OLLEHOK paspaboTaHa, AOCTOBEPHOCTb MOAENN A0/MKHA ObITb
noATBEPXAEHA NOCPeACTBOM ee NPOBEpKM Ha M3BECTHON cucteme. lMonyyeHve mokasaTens pucka OCyLLecTBAsSeTcs
nTepaTMBHbLIM METOAOM, M NO3TOMY MOXET NOTpe60oBaTbCs PACCMOTPEHMNE HECKO/bKUX Pas/iNyHbIX CUCTEM ANS1 06be-
OVHeHns 6annos nepef TeMm, Kak AOCTOBEPHOCTb MOAENN MOXHO ByAeT cuuTaTb Npuemaemoil.

HeonpegeneHHOCTb MOXHO paccMaTpuBaTb C MPUMEHEHWEM aHann3a YyBCTBUTE/ILHOCTU M BapbUpOBaHWEM
6anNbHbIX OLEHOK, A1 TOr0 YTOObI BbISICHWUTbL, K KakuM napametpam UMeeTcs Havbonbluasa YyBCTBUTEIbHOCTb.

B.28.5 BbixogHble AaHHble

BbIXOAHble faHHble — 3TO psg, uncen (KOMNIEKCHbIX MHAEKCOB), KOTOPblE OTHOCATCA K KOHKPETHOMY UCTOYHUKY U
KOTOpblE MOXHO CPaBHUBATL C MHAEKCAMMN pUCKa, NONYYEHHbIMW 418 APYTUX UCTOYHUKOB TOW e CUCTEMbI, UM KOTOpble
MOryT 6bITb CMOAE/IMPOBAHbI.

B.28.6 MNpenmyLecTsa n HefgoCTaTKN

[aHHblli MeTOA MMeeT cneaytoLve npeumyLLecTsa:

- MiHpexcbl pricka LienecoobpasHo NprMeHsTb 415 paHXUpOBaHWS pas/INyHbIX PUCKOB.

- iHpekebl prcka Nno3BoNsT 06beANHATL MHOXECTBO (DakTOPOB, BAMSIOWWMX HA YPOBEHb PUCKA, B eAuHY0 6ab-
HY0 OLleHKY YPOBHS pricka.

MeTopg umeeT cnefytoLime HegocTaTku:

- Ecrm poctoBepHOCTb npouecca (MOoAenu) U UX BbIXOAHbLIX AaHHbIX He NoATBepXAeHa AO/MKHbIM 06pa3oMm, TO
pesynbTarbl MOryT 6biTb HEAOCTOBEPHBLIMU. TOT (DAKT, YTO BbIXOAHbIE AAHHbIE SBMSIOTCA YUC/IOBLIM BblpaXXeHWEM 3Haue-
HUS prcKa, MOXEeT ObITb HEBEPHO UCTOJIKOBAH W MCNO/b30BaH, Hanpumep, nNpu nocneyllem aHanmse adtheKTUBHOCTN
3aTpar.

- Bo MHOrMx cnyyasix, B KOTOPbIX NPUMEHSIOT MHAEKChI pUcka, OTCYTCTBYeT OCHOBOMNoNaratoLwas Moge b, No3Bons-
1owan onpeaennTb MHERHOCTb AN HENMHEMHOCTb (Hampumep, foraputhMUYecknii xapaktep) OTAe/bHbIX Gan/ibHbIX
LWKan hakTopoB puUCKa WM MHOM UX BUA. @ Takke MoAenb o6beanHeHus hakTopoB. B aTuX cnyyasx paHxvpoBaHue
ABNSETCA U3HAYa/IbHO HeHaAeXHbIM, U NpoBepka ero [0CTOBEPHOCTW B COOTBETCTBUM C (hakTUUECKMU AaHHbIMU OCO-
6eHHO BaxkHa.

B.29 MaTpuua nocneacTBuii n BepoaTHOCTel

B.29.1 Kpatkuit 0630p

MaTtpuua nocnefcTBuii U BEPOATHOCTEW SBNSIETCH CPeACTBOM 06beANHEHNS KAUECTBEHHbIX WU CMeLLAaHHbIX oue-
HOK NocnefACTBUiA U BEPOATHOCTEN U NPUMEHSETCA AN1A OnNpeAeneHns UM paHxXnMpoBaHUa YPOBHS pucka.

dopmar, CTPOKM 1 KOMIOHKM MaTpuLibl 3aBUCAT OT 06/1aCTU NMPUMEHEHMSA, NPU 3TOM O4YeHb BaXHO, YTOGbLI pa3pabo-
TaHHas mMaTpula CoOTBETCTBOBasla paccMaTpvMBaeMoli cutyaumm.

B.29.2 06nactb NpUMeHeHns

MaTtpuuy nocnefcTBuii 1 BEPOATHOCTEN NPUMEHSIOT AN1A PaHXMPOBaHWUSA PUCKOB, UX UCTOYHUKOB U Mep no obpa-
60TKe prcKa Ha OCHOBaHUW YPOBHA pucka. MaTpuLly 06bI4HO NPUMEHSIOT B KaYecTBe CpeacTBa NpeaBapuTesibHON OLeH-
KN. ecin 6bIN0 BbISBIEHO HECKO/IbKO BUAOB pUCKa, HANpUMep, A4/18 onpeAenieHns Toro, Kakoli puck TpebyeT fanbHelile-
ro unun 6onee nNogpobHOro aHanM3a, kakoi puck Heobxoaumo obpabaTbiBaTb B NEPBYI ouepenb, a Kakoi crnepyet
paccmatpvBaTb Ha 60/1ee BbICOKOM YPOBHE MeHeMKMeHTa. [laHHyl matpuuy Takxe NpuMeHsoT 418 oTéopa BuA0B
pucka, He TpebyloLwyX fanbHELLero pacCMOTPeHUs, a Takke 4718 onpefeneHns NPMemsIeMoCT MU HenpremIemocTu
pucka (cm. 5.4) B COOTBETCTBUM C MaTpULLEN.

MpyMeHeHne MaTpuLbl NOCNeAcTBUlA 1 BEPOATHOCTEN CNOCOGCTBYET 06MEHY MHhopMaLmeil 06 obLuem Bocnpusi-
TUM KaYeCTBEHHbIX YPOBHEl pucka B opraHusaumn. Cnocob, KOTOpbIM yCTaHaBMBAIOT YPOBHU pUCKa, Y Npasuna NpuHa-
TUA pPeLLeHns, OTHOCALLMECS K HEMY, [JO/IKHbI COOTBETCTBOBAaTb OCOOEHHOCTSIM OpraHn3auun 1 ee fedTeslbHOCTU.

dopmy mMaTpuLbl NOCNEACTBUA 1 BEPOSTHOCTEN MPUMEHSAIOT A8 aHann3a KputmuHocTn B FMECA wnn gna ycra-
HOBJ/IEHVSA NPUOPUTETOB NOC/NEe NpUMeHeHus nccnegosaHns HAZOP. Ee Takke MOXHO NPUMEHSATb B CUTyaumsax, Korga
MMeeTCs HefoCTaToOuHO AaHHbIX 4151 NOAPO6GHOro aHanvsa, WM B Cnydae, Korga cuTyauus He onpasfiplBaeT 3aTpartbl
BPEMEHW 1 YCUNIA Ha NPOBeAeHVEe KOMMYECTBEHHOro aHamsa.

B.29.3 BxoaHble faHHbIe

BX0AHbIMW faHHbIMK K NpoLeccy ABNSIOTCS LUKaslbl NOCNeACTBUN U BEPOATHOCTEN, YCTaHOB/IEHHbIE B COOTBET-
CTBUM C TpeboBaHMAMK NOTpebuTens, 1 marpuua, Kkotopas ux o6beguHseT.
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LWkana (Mnn wkanbl) NOCNeACTBUI [O/KHA OXBaTblBaTb BECb AManas3oH TWUMNOB WUCCNefyeMblX MOCNefCcTBUi
(Hanpumep, crHaHCcoBble NoTepun, 6e30MacHOCTb, OKpyXatLlas cpefa wan apyrve napameTpbl B 3aBUCMMOCTU OT 06na-
CTV NPUMEHEHNSA) 1 YUYNTbIBATb BO3MOXHOCTb MOCNEACTBUA: OT MakCMMaslbHO BO3MOXHbIX A0 HaVMeHee BEepOATHbIX.
B kauecTBe BbIGOPOYHOro nNpumepa CM. pUCYHOK B.12.

durHHam
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PucyHok B.12 — [Mpumep Tabnuubl KpUTepUEB NOCNELCTBUIA

Lkana MoxeT MMeTb /1l060e KONM4ecTBO Touek. Hawmbonee pacnpocTpaHeHbl Wkabl, umetowme 3.4 wm 5
TOYEK.

LLikana BepOATHOCTM Takke MOXeT UMeTb Nto60e KOMMYeCcTBO Toyek. OnpefeneHns BepoATHOCTM HeobXo4umo
BblGUpaTb HACTO/IbKO TOYHLIMW U OAHO3HAYHBIMMW, HACKOMBLKO 3TO BO3MOXHO. Ecnn ans onpeaeneHns pasinyHbIiX Bepo-
ATHOCTEN NPUMEHSAITCA YNC/IEHHbIE 3HAYEHUS, O A0/DKHbI ObITb NpeacTaBneHbl equHNLBI M3MepeHus. Lkana BeposT-
HOCTY [O/DKHA OXBaTbIBaTh Ayana3oH, COOTBETCTBYHOLLMI MPOBOAVIMOMY MCCNeA0BaHMIo, C Y4eTOM TOro, YTO caMas H13-
Kas BEPOATHOCTb A0/MKHA OblTb NpuemaemMoi Ana Hanbonbllero onpeaeneHHoro nocneacTems, B NPOTUBHOM Cryvyae
BCIO eATeNIbHOCTb, CBA3AHHYI0 C HanbosbLWMM NOCNeACTBUEM, PACCMATPUBAIOT Kak HeJoNyCTUMYK. B kayecTse BbI6GO-
POYHOrO NMprMepa CM. pucyHok B.13.

MaTtpuua nocTpoeHa C ykasaHueM MNOcneAcTBuii NO OAHOW OCY U BEPOSATHOCTM MO Apyroi ocu. Ha pucyk-
ke B.14 nokasaHa 4acTb MPUMEPHOV MaTpuupl CO LIKaION M3 6 ToYek ANA MOCNEACTBUS U LKasTol U3 5 Touek anist
BEPOSTHOCTY.
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PeiTuHr Kputepun
¢ C 60/1bLLION BEPOSATHOCTbLIO NPOU30AAET;
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PucyHok B.13 — lNpuMep MaTpuupbl OLEHKU pucka
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PucyHok B. 14 — MNpumep MaTpuupbl KpUTEpUeB BEPOATHOCTU

YPOBHM pUCKa, YCTAHOB/EHHbIE A/ A4YeeK Tab/nLbl, 3aBUCAT OT onpeAesneHunii, NPUMEHsIeMbIX A1 LKauT BeposiT-
HOCTW 1 nocnefcTeuii. MaTtpuua MOXeT 6bITb NOCTPOEHa C NMPEenMyLLECTBEHHbLIM BIMSIHUEM NOCNEeACTBUN (KaK NokasaHo)
VN BEPOSITHOCTW, WM OHA MOXET 6blTb CUMMETPUYHOW, B 3aBMCMMOCTU OT Clyyast MPUMEHEHNSA. YPOBHW prcka MoryT
6bITb CBA3aHbI C NpasuIamy NPUHATAS PeLLeHNs NPy NOMOLLM, HanpuMep, YPOBHS BHUMAaHUA CO CTOPOHbI PYKOBO/CTBA,
WIW WKasTbl BPEMEHW, KOTOPOe TpebyeTcs A1 COOTBETCTBYIOLETO pearnpoBaHus.

OLeHOYHbIe LWKasibl M MaTpuLa MoryT 6biTb pa3paboTaHbl U HAa OCHOBE KOMMYECTBEHHbIX LKasl. Hanpumep, no
OTHOLLEHUIO K HaAEeXHOCTU LLIKaU1a BEPOSATHOCTU MOXET OTobpaxkaTb NPUG/IvmKeHHoe 3HauYeHNe MHTEHCUBHOCTU OTKa30B,
a LWKana nocnefcTsnii — 3aTpartbl, BbI3BaHHbIE OTKA30M, B AEHEXHbIX efuHNLax.

MpumeHeHve faHHOro MeToja TpebyeT HaMuKs CreLymanncToB COOTBETCTBYIOLLEH KOMNETEHTHOCTH (MpeanoYTy-
Te/lbHO — OMbITHOM TPYMMbI) N BCEX UMEIOLLMXCA AaHHbIX A71 060CHOBAHMS 3KCMNEePTHbIX 3aK/IUeHUi 0 NoCNeACTBUSX U
BEPOATHOCTW.

B.29.4 lNpouecc BbINo/IHEHUA MeToAa

[na paHxupoBaHMs PUCKOB NOJIb30BaTE b [OHKEH Npex/ie BCero nofobparb onvcaHue nocnefcTsuii, Kotopoe
Haunyylwmm o6pa3om COOTBETCTBYET CUTyaLuu, OnpefesinTb BEPOSITHOCTb, C KOTOPOW 3TV MOCNeACTBUS MPOU30AayT.
3arem onpefennTb C NMOMOLLbIO MaTpuLbl YPOBEHb PUCKA.

MHorune onacHble CoBbITUA MOTYT UMETL AuanasoH Pe3ysibTatoB C Pas/iiHbIMU COOTBETCTBYOLMMI BEPOATHOCTA-
MW. HesHauuTesnbHble NPo6/eMbl 0ObIYHO NPOMCXOAAT Halle, YeM KaTacTpodmyeckue cobbiTus. MNMo3TOMy MOXHO paH-
X1poBaTb 4acTo Noslyyaemble pesynbTaTtbl, Hanbosee cepbe3Hble UK Apyre coYeTaHus BEPOSTHOCTW W MOC/eACTBUIA.
Bo MHorux cnyvasx Tpebyetcsi yaenatb BHUMaHWe Havmbonee cepbe3HblM BO3MOXHbLIM pesy/ibTaram, MOCKO/IbKY OHW
NpeACTaBAAT HaUbO0IbLLYIO Yrpo3y 1 ABMAIOTCA Hanboee 3HaUNTE/bHLIMU. B HEKOTOPBLIX C/lyvasax HEO6X0AMMO PaHXu-
poBaTh kak 06bl4Hble NPOG/EMbI, TaK Y MasOBEPOATHbIE KaTacTpodbl Kak OTAe/bHble BuAbl pucka. MNpu aTom cnegyet
paccmarpusaTb BEPOATHOCTb, CBSA3aHHYIO0 C BbIGPaHHbLIM MOC/NeACTBNEM, & He BEPOSTHOCTb COOLITUS B LIE/IOM.
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YpoBeHb pucka, onpeAensieMblii N0 MaTpuLe, MOXeT 6biTb CBA3aH C NPaBW/IOM MPUHATUA PeLUeHnid, Hanpumep,
0 Heob6xoAMMOCTU npoBefeHus 06paboTkn pucka.

B.29.5 BbIxoAHble faHHble

BbIXOAHBIMW f@HHBIMY ABAAIOTCA KNAcC KaKA0ro OMacHOro CobbITUSA WM NepeyeHb ONacHbIX COBbITUN C ykazaHu-
€M YPOBHS 3HAYMMOCTU.

B.29.6 NpeunmyLiecTsa n HejocTaTku

MpeumyluecTBamy MeToda ABNAAKOTCS:

- OTHOCUTE/IbHas NpPoCTOTa WCMOJSIb30BaHUS:

- obecneyeHne BbICTPOro paHXMpPOBaHWS pUcKa MO YPOBHAM  3HAYMMOCTU.

MeTog umeeT cnegyroLime HegocTaTku:

- Matpuua gomkHa 6b1Tb paspaboTaHa [/151 KOHKPEeTHbIX 06CTOATENLCTB, T. K. 3aTPYAHWUTENIbHO COCTaBUTb YHUBEP-
CaJIbHYI0 MaTpuLy, KOTOPYIO OpraHv3aums MOXeT NPUMEHUTb B NII06bIX 06CTOATENbCTBAX.

- Kak npasuno, TpyAHO OJHO3HAYHO YCTAHOBUTb HEOGXOANMbIE LLKaSTbI.

- MpyMeHeHVe mMaTpuLbl BeECbMa CyObEKTUBHO W B 3HAUYMTENIbHON CTENEHW 3aBWUCUT OT CNeLuanncTa, BbIMOHSA-
LLEro OLEHKY.

- Pycku Henb3a 06beAnHATD (T. €. HEeNb3s YCTaHOBWTb, YTO ONpefeieHHOe KOMYECTBO HU3KMX PUCKOB UN HU3KUIA
PUCK, BbISIB/IEHHbIV ONpeAeieHHOe KO/IMYEeCTBO pa3. SKBUBAJIEHTHbI CPeAHEeMY PUCKY).

- O6beanHeHVe UK CpaBHEHWE YPOBHEN pucKa 418 Pa3/IMuHbIX KaTeropuii NocneAcTBuin NnpeacTasnseT onpeae-
NleHHble TPYAHOCTU.

- Pe3ynbTarbl 3aBUCAT OT yPOBHA AeTanm3auuy aHanusa, T. €. 4em 6onee noapo6HbIi aHanms, TeM 6onblue cueHa-
pVEB. KaxKAbli U3 KOTOPbIX MMEET 60siee HU3KYI BEPOSITHOCTb. Bce 3TO NpUBOAMT K HE0OLEHKe hakTUHECKOro YPOBHSI
pucka. Cnoco6, KOTOPbIM PyNNUPYIOT CLEeHapun Npu ONucaHui pucka, AOMKeH 6biTb €4MHO06PasHbIM 1 6bITh onpege-
NleH B Havasie uccnefoBaHus.

B.30 AHanus achpeKTMBHOCTM 3aTparT (aHann3 «3aTpaT 1 BbIrog»)

B.30.1 KpaTkuii 0630p

AHann3 adhhpeKTBHOCTM 3aTpaT UCMOMb3YIOT 471 OLEHKWN prcKa B CUTyaLnn, KOoraa Heobxoarmo CpaBHUTL o6LLye
oXugaemble 3aTpaTbl C OOLMMY OXMAAEMbIMW BbIrogaMun (goxodamu U npevmyLecTsamMun) u BbIGpaTb Ny4lunii unm
Havnbonee BbIFOAHbLIA BapyaHT pelueHns. [laHHbI MeToA SIBNSIETCS HEABHOM 4acTbl MHOTMX CUCTEM OLEHKW pHCKa.
AHa/IM3 MOXET ObITb KAYECTBEHHbIM WM KOMUYECTBEHHbIM WKW OoYeTaTb B cebe KOMMYECTBEHHblE W KayeCTBEHHble
anemeHTbl. KonnyecTBeHHbIN aHanm3 achtheKTMBHOCTY 3aTparT BK/loYaeT B cebsl Bce CyMMapHble 3aTpaThbl U A0X04bl BCEX
NPUYACTHBIX CTOPOH B AEHEXHOM BbIPaXEHUW, KOTOpble MonajaloT B 06/1acTb NPUMEHEHUS aHanm3a U nNpuBefeHbl 3a
nepuogbl BpeMeHMW, B KOTOpble HakamnInBaloTCA 3aTpaTbl U A0XOAbl. BXOAHbIMW AaHHbIMW ANA MPUHSATUA PeLLeHWiA
0 pucKke ABNSETCA NONyYeHHas unctas npusedeHHas ctommocTb (NPV). MonoxutensHoe 3HaveHne NPV 06bl4HO 3Ha-
UnT, 4TO COBbITUE JOMKHO NPON30ITU. OfHAKO B OTAEMbHBIX C/yYasx A1s OTPULATESIbHOTO pucka, 0COGEHHO BK/OYal0-
LLIero PUCK /15 XXM3HN YenloBeKa N 3HaUMTe NbHbIN BPes OKpyXatoLlei cpefe, MOXeT 6biTb NpUMeHeH npuHuun ALARP
(cm. pucyHok B.15). 3TOT NpuHLMN NO3BONAET Pa3fe/nTb PUCK Ha TPU YPOBHS: YPOBEHb, BbilLE KOTOPOro OTpULLaTesbHbI
pUCK HEAOMYCTUM U He AOKEH OblTb MPUHAT, MHAYe Kak B 9KCTPAOPANHAPHbLIX 06CTOATENIbCTBAX; YPOBEHb, HUXE KOTOPO-
ro pUCK He3HauMTENEH Y HEOHXOAVMO NKLLL NPOBOAUTL MOHWUTOPUHI 418 NOAAEPXaHUA HU3KOro pucka: U LeHTpasibHas
30Ha, rae pUCK crnepyeT yAepXuBaTb HACTOMbKO HU3KUM, HACKOMbKO peasibHO BO3MOXHO (ALARP). K 6onee Huskomy
YPOBHIO pUCKa MOXeET 6bITb NPUMEHEH CTPOrUiA aHanmn3 adhPeKTUBHOCTM 3aTparT, 04HaKO ecny 3HaueHne pucka 61mM3ko K
HegonycTumomy, npuHumn ALARP npegnonaraet, YTo HEO6XOAMMO NPOBECTN 06paboTKy pucKa, ecnn 3aTpatbl Ha obpa-
60TKY He ByayT CyLIeCTBEHHO NpeBbIlaTb NOYYEHHYHO BbIrody.

B.30.2 O6nacTtb NpyMeHeHus

AHanun3 ahheKTUBHOCTH 3aTpaT MOXeT 6blTb MCNOMb30BaH AN Bbl6opa Mexay pasnuyHbIMU peLleHVsMK, CBS-
3aHHBIMW C PUICKOM.

Hanpumep:

- B KQYeCTBe BXOAHbIX JaHHbIX MPU peLleHnn 0 HeobxoanMocTy 06paboTkun pucka:

- NpY aHa/mM3e pasnMuHbIX hopm 06paboTKM puUcKa 1 BbIGOPE HauIyyllero BapuaHTa;

- Mpu Bblbope crnocoba AelicTBus.

B.30.3 BxogHble faHHble

BxogHble faHHble BKNOYatoT B ce65 MHhopmaLmio 0 3atpaTax U Bbirofax A1 COOTBETCTBYHOLLUMX MPUYACTHBIX CTO-
POH 1 06 OLEHKe HeonpeaeeHHOCTM 3TUX 3aTpaT 1 Bbiro. HeobxoAnMMo paccMaTpusaTb MatepuasibHble U HemaTepu-
anbHble 3aTpaTbl U BbIrOAbl. 3aTpaTbl 0XBaTbIBAOT M3PacXof0BaHHbIe Pecypcbl U NOTEPU, CBA3AHHbIE C NONyYeHUeM
oTpuLaTesIbHbIX Pe3y/bTaToB, BbIrOAbl OXBATbIBAIOT MOIOXUTE/bHbIE pe3ysibTaTbl U CIKOHOMJIEHHbIE PecypChbl, CBSi3aH-
Hble C BO3MOXHOCTbIO M36exaTb oTpuUaTeNbHbIX pe3ynbTaTos.

B.30.4 lNpouecc BbINO/IHEHUA MeToAa

B Hauyane npouecca nAeHTUULMPYIOT NPUYaCTHbIE CTOPOHbI, KOTOPble MOrYT MOHECTW 3aTpaTbl WKW NOMY4YUTb
BbIroAbl. B NofHbIV aHann3 aghheKTBHOCTM 3aTpaT BKIHOYAKOT BCE NPUYACTHbIE CTOPOHBI.

[Janee naeHTMMLMPYIOT NPSAMbIE Y KOCBEHHbIE BbIrOAbl U 3aTpaThl BCEX COOTBETCTBYIOLLIMX MPUYACTHBLIX CTOPOH,
CBAi3aHHbIX C 061acCTbi0 NPUMEHeHUss aHann3a. MpsMble BbIrofbl — 3TO BbIFOAbl, NOJyYEHHblE HEMOCPEACTBEHHO OT
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PAc* He MoXeT 6bITb
O6natb orp«agsHdg a*o
MAPMXTMKIO pMosi akCTpMpATH WX
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VouunTtonysiin puck

PucyHok B.15 — KoHuenuuss ALARP

npeanpuHATLIX AelcTBulA. KocBeHHble (MK BCnomoraTesibHble) BbIrogbl HOCAT 06bIYHO CNy4aliHblil XapakTep, HO MOryT
Oka3blBaTb CyLIECTBEHHOE B/IMAHVE Ha pelueHne 3agaqun. MpuMepamyi KOCBEHHbIX BbIFOA MOTYT OblTb MOBbILLIEHWE peny-
Talun. YA0BNETBOPEHHOCTb NepcoHana 1 «yLleBHOe CNoKoWCTBMe». (VX YacTo TPYAHO yYecTb Npu NPUHATAN PELLIEHWIA.)

Mpsimble 3aTpaTbl — 3TO 3aTpartbl, HEMOCPEACTBEHHO CBSi3aHHblE C MPeAnpUHATbIMK geiicTBuAMA. KocBeHHble
3aTpartbl — 3TO AOMOJIHUTE NbHbIE, BCMIOMOraTesibHble U HeoKynaeMble 3aTpartbl, Takue Kak notepsi peHTabenbHOCTH,
noTepsi BPEMEHW BbICLLETO PYKOBOACTBA OpraHu3auun Wan OTBIEYEHWe KanuTasa OT APYruX WHBECTULMA. MNpumeHss
aHanM3 apheKTUBHOCTM 3aTpaT K pelleHnsM 0 Heo6XoAMMOCTU 06paboTkM pucka, HEO6XOAMMO Takke YunTbIBaTh 3aT-
paTbl U BbIrOAbl, CBA3aHHbIE C 06pPabOTKON M NPUHATUEM puUCKa.

Mpy KoNM4ecTBEHHOM aHaM3e 3DHEKTVBHOCTM 3aTpaT nocse NAeHTUUKaLMN BCEX MaTepPUasibHbIX 1 HemaTepu-
asbHbIX 3aTpaT 1 BbIFOA, ONPEeAenaT X CTOMMOCTb B AEHEXHOM BblpaXeHun (BKIOUas HemaTepuasibHble 3aTpatbl U
BbiroAbl). CyLLEeCTBYIOT pa3/inyHble CTaHAapTHbIE METO/bl pacyeTa 1X CTOMMOCTMW, OCHOBaHHbIE Ha Taknx Cnocobax pacye-
Ta. KaK «r0TOBHOCTb 3aniaTuTb» U «UCMOJIb30BaHNe 3amecTuteneii». Ecnm, Kak 4acTo ciyyaeTcs, 3aTpaTbl MOHECEeHb! 3a
KOPOTKWIA MPOMEXyTOK BpeMeHW (Hanpumep, rof), a Bbirofbl MOryT GbITb MOTy4YeHbl B AOMTOCPOYHbIA Nepuog BpemMeHu,
TO 06bIYHO /151 OLLEHKWN 1 CPaBHEHUA BbIFOf, HEO6XOAVMO NPUBECTU UX K «eAMHOMY MOMEHTY BpeMeHu». Bce 3aTpaTtbl v
BbIrOAbl NPEACTaBNAT B BUAE NPUBEAEHHON cTouMocTU. [ins HaxoxaeHus oblieii YncToli npuBefeHHO! CTOMMOCTU
(NPV) 06beauHAIOT BCe 3aTpaThl 1 BbIrofbl BCEX NPUYACTHbIX CTOPOH. MNMonoxutensHoe 3HadeHne NPV nogpasymeBaerT,
4TO felicTBre BbIrogHo. [INs Leneil aHanmsa Takke MOXHO MCMo/b30BaTb OTHOLIEHWS 3aTpar K Bbirogam (cm. B.30.5).

Ecnu cyllecTByeT HeonpeeneHHOCTb B YPOBHE 3aTpaT WM BbIrof, TO OHW MO OTAE/IbHOCTYN U BMECTe MOTyT 6bITb
COOTHECEHbI C COOTBETCTBYHOLLMMU UM BEPOSITHOCTSMU.
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B kayecTBEHHOM aHasM3e aeKTBHOCTU 3aTpaT He NPeAnpPUHMMAIOT NOMbITOK HAWTU CTOMMOCTb B AEHEXHOM
BbIPaXKEHUW A1 HeMaTepuasibHbIX 3aTpaTt U Bbirod. BMecTo npuBefeHns ux K eAnHOMY MOMEHTY BPeMeHM, NO3BOSISAI0-
LLeMy CyMMMpOBaTh 3aTparthbl U BbIrOfbl, COOTHOLLEHWE MEXAY 3aTpaTtaMu U BbIro4aMy paccmMaTpuBatoT Ka4eCTBEHHO.

AHaNIorMyHLIM METOOM ABNSAETCA aHanM3 peHTabensHocTU. OH nNpegnonaraeT yCTaHOB/EHVE TOYHO onpefesneH-
HbIX BbIFOA, WIN Pe3yNbTaToB B [IEHEXHOM BbIPaXEHUN HECKONbKUMU a/lbTEPHATMBHBIMK cnocobaMun. AHanus uccnegyet
TO/bKO 3aTpaThbl I HaVMeHee [OPOrocTosLMe NyTU JOCTUXEHUS BbIrOA.

B.30.5 BbIxoAHble faHHble

BbIXOAHbIMW AaHHBIMM aHann3a aPHeKTMBHOCTY 3aTparT aBaseTcs MHdopMaums 06 0THOCUTESIbHbIX 3aTpaTax u
BbIrofax Npy pas/IMyHbIX BapuaHTax peLUeHnit nam AeincTBrii. BoixogHble faHHble MOTYT GbiTb BbIPaXKEHbI KONMYECTBEH-
HO B BUAe 4uCTON npuBefdeHHol cTommocTn (NPV). BHyTpeHHero koadpdmumeHTa peHtabensHoct (IRR) wnu B Buge
OTHOLLEHUS MPMBEAEHHOW CTOMMOCTM BbIr0f, K MPUBEAEHHON CTOMMOCTH 3aTpar. KaueCTBeHHO BbIXOAHbIe JaHHbIE 06bIY-
HO BbIpaXxatoT B (hopme TabnuLbl, B KOTOPO CONOCTaBAAT pas/iMyHble TUMbl 3aTpaT U BbIrof,

B.30.6 NpeunmyLecTsa 1 HeJoCTaTKN

MpeumyluecTBa aHann3a achheKkTMBHOCTM 3aTpar:

- MeTog, No3BONIAET CpaBHMBAThL 3aTpaTbl U BbIFOAbI, UCMO/b3YS eAMHbIE METPUYECKE eaUHNLbI (AEHBIN).

- AHanin3 obecneumBaeT NPO3payHOCTb MPUHATUA PELLEHMS.

- AHanus TpebyeT c6opa NoApoGHOM MHEOPMALMU OTHOCUTENTIbHO BCEX BO3MOXHbIX acnekToB MPUHMMAaeMOoro
pelueHnsi. MoxeT 6bITb Nosie3eH B MOBbILIEHUN OCBEAOM/IEHHOCTU U NPy 06MEeHe 3HaHUAMU O npobreme.

Hepoctatkm meToga:

- KonnuecTBeHHbI aHann3 3atpart 1 BbIrof4 MOXET AaBaTb CyLLEeCTBEHHO pas/inyHble pesynbTaTbl B 3aBUCUMOCTU
OT METO/OB OnpeAesieHNs 3KOHOMUYECKNX 3HAYEHUIA AN HEIKOHOMUYECKUX BbIrog.

- B HekoTOpbIX CNyyasx TpyAHO onpeaenvTb AeCTBUTENbHYI0 CTaBKy ANCKOHTUPOBaHWS ByayLLnX 3aTpar 1 BbIrog,.

- Bbirogbl gnsi 60MbLLUON rpynnbl HACeNeHUs OLEHNUTb JOCTATOYHO TPYAHO, OCOGEHHO €C/IN OHM CBSI3aHbl C N0Mb30i
nns obuiecTea.

- MpuMeHeHne ANCKOHTMPOBAaHWSI CPEACTB, BbIroAa OT KOTOPbIX MOXET ObITh U3B/IEYEHa B JONITOCPOYHONI nepcnek-
TUBE. OKa3blBaeT He3HauuTesIbHOe B/IMSHME Ha pelleHne B 3aBMCUMMOCTU OT BblOPaHHOW CTaBKW AUCKOHTUPOBAHUS.
MeTog, He NoAXoAuT ANS pacCMOTPEHUS pyCKa, 3aTparusatowero 6yyLime nokoneHns, ecim ycTaHoB/IEHbI O4eHb HU3Kne
WW HyneBble CTaBKW AUCKOHTA.

B.31 MynbTUKpUTEPUANbHbIA aHa/IM3 peLLeHuii

B.31.1 Kpatkuii 0630p

Llenbto gaHHOro MeToAa SIBMSETCS UCMOMb30BaHNE PaHXVPOBaHWSI KpUTEPUEB A1 OGBEKTVBHOW M NPO3payHoi
OLIEHKW Pa3/IMyHbIX BAPUAHTOB PeLUeHWi. B KOHeYHOM uTore HeobXxoAMMO onpefennTb U paccTaBuTb MO NPennoYTeHN-
AIM AOCTYMHblE BapyaHTbl PeLleHnii. AHaIM3 BKIlOYaeT B cebs pa3paboTKy MaTpulbl BapuaHTOB W KPUTEPMEB, KOTOpbIe
cnegyeT paHXUpoBaTb Y 06beANHUTbL 415 BbINOHEHNS O6LLEN OLEHKN KaXaoro BapuaHTa peLueHus.

B.31.206nacTb npMMeHeHuns

MeTog MCDA MoXeT 6bITb MCNONb30BaH AN

- CpaBHEHWS1 HECKOJIbKUX BApUaHTOB PeLLUeHUst Npu NepBUYHOM aHan3e, B pesysbTare KOTOporo HeobxoAMmo
onpefennTb BO3MOXHble Hanbonee npeanoyTUTENbHbIE N HECOOTBETCTBYIOLUME BapuaHTbl PeLLEeHWIA:

- CpPaBHEHWS BapyaHTOB peLueHuii Npu HaJMuMmM HECKOMIbKUX, UHOTAA NPOTVBOPEUUBBLIX KpUTEPUEB:

- BOCTUKEHUSI KOMMPOMUCCHOTO PELLEHNs B CUTYyaLym, Koraa pas/inyHble npuyacTHble CTOPOHbI MMEKT NPOTUBO-
peuuBble Lenn WM LEeHHOCTU.

B.31.3 BXofHble faHHble

BxoAHbIMM JaHHbIMW SBNSieTCA Habop BapuMaHTOB pelleHuid Ans NpoBefeHus aHanusa. Kputepuu, oCHOBaHHble
Ha NoCTaBMIEHHbIX LeN1sSX, MOryT ObiTb OAMHAKOBO MPYMEHEHbI KO BCEM BapuiaHTam peLLeHunii, 4Tobbl auddepeHLmpo-
BaTb X MEXAy COGON.

B.31.4 Mpouecc BbINOMHEHUA MeToAa

O6bI4HO NpoLuecc BK/IOYAET B Ce6s BbINOHEHNE TPYNNOoii KOMMETEHTHbIX CNELMaINCTOB, NPeACTaBASIOWMUX Npu-
YacTHble CTOPOHbI, CNeayHLLUX AeACTBUIA:

a) ycTaHoBMeHUs Luenu (ei);

b) onpeAeneHns kaueCTBEeHHbIX NMPU3HaKoB (KpUTepueB, nokasareseil OLeHKN UM KauyeCTBEHHbIX XapaKTepucTuk
BbINOJSTHEHNS Pab0Tbl), COOTBETCTBYHOLLMX KKAON Lenw;

C) CTPYKTYPUPOBAaHWSA Ka4eCTBEHHbIX NPU3HAKOB MO MEpPapXMYEecKoMy MNPUHLMNY;

d) pa3paboTkyu BapuaHTOB pELUEHWIA, KOTOpble HEeo6XOAMMO OLEHUTb B COOTBETCTBMM C BblGPAHHLIMM
KpuTepuaMu;

€) onpefeneHns BaXXHOCTV KPUTEPUEB U HA3HAYEHUSA 418 KaXA0ro U3 HUX BECOBOTO KO3hULMEHT],;

f) oLeHKM anbTepHaTVBHbIX BapuaHTOB PELLEHWI C YyYeTOM KpUTepueB, KOoTopast MOXET 6biTb NpeAcTas/ieHa B Buie
MaTpuLbl 6asibHbIX OLEHOK;

) 06beUHEHNS MHOXECTBEHHbIX OasibHbIX OLEHOK [/11 K&XA0r0 KayeCTBEHHOro npusHaka B 06beVHEHHYIO
6asIbHYI0 OLEHKY, YUMTBIBAIOLLYI0 MHOXECTBO KayeCTBEHHbIX NPU3HAKOB:

h) oLeHKn nonyyeHHbIX pesynbTarTos.

CyLLeCTBYIOT pas/inyHble MeTofibl, B COOTBETCTBUW C KOTOPLIMU K&XA0MY KPUTEPUIO MOXET BbiTb Ha3HaYeH BeCo-
BOli KO3(hthULMEHT, 1 pas3nnyHble CNocobbl OGbLEAVUHEHUSI OLLEHOK MO KPUTEPUSAM ANS KaKAOr0o BapuaHTa peLleHus
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B €AVHYI0 GasibHYIO0 OLEHKY. Hanpumep, oLeHKN MOryT 6biTb 06beAMHEHbI B BUAE B3BELUEHHON CYMMbl U/ B3BELLEHHOrO
NpousBefeHNs C UCNO/b30BaHNEM aHan3a mepapxuii 1 MeToda onpejesieHns BECOB U PaHXMPOBaHWA, OCHOBAHHOIO
Ha nonapHbIX CpaBHeHUsIX. Bce aTn mMeTopl npeanonaraioT, YTO NPEeUMYyLLECTBO Kakoro-mbo KpuTepus He 3aBUCUT OT
3HaYeHWn gpyrux kputepues. Tam. rae 3To NpefnosiokeHne He COOTBETCTBYET AEeNCTBUTENLHOCTY, MPUMEHSIOT Apyrue
mMogzenu.

MocKobKy OLEHKMN NMEeIOT CyObeKTUBHbIN XapakTep, TO Lie1ecoobpa3Ho NpoBeAeHne aHaamsa YyBCTBUTE/IbHOCTY
00191 yCTAHOB/EHWS TOW CTENeHW, 10 KOTOPOW BECOBble KO3IMMULMEHTbI N OLLEHKN BANSIOT Ha 06LLWIA NOPAAOK Npeanoy-
TeHWli cpeay BapyaHTOB.

B.31.5 BbixogHble AaHHble

BbIXOAHLIMU faHHbIMKM MeTofa SABMSKTCA pPe3y/bTaTbl PaHXMPOBaHWA BapUaHTOB MO yObIBaHWIO NPeanoYTeHWA.
Ecnn B npouecce aHanv3a 6blna cocTaBneHa mMaTpuua, B KOTOPOA OCAMU SIBASIKOTCA B3BELUEHHbIE KPUTEPUN U OLLEHKM
KaX[0ro BapmaHTa no KpUTepusiM, To BapnmaHTbl, He COOTBETCTBYHOLLME 0CO60 3HAUMMbIM KPUTEPUSM, MOTYT ObITb UCK/HO-
YeHbl.

B.31.6 MNpeumyLiecTtsa n HefoCTaTKN

MpeunmyliecTBaMn MeToda ABAAIOTCA CrefyoLme:

- MeTog obecneymBaeT NPOCTYO CTPYKTYPY 3PPEKTUBHOIO NPUHATUSA PELLEHNIA U NpeacTaBneHns NPeanonoXeHni
1 BbIBOZOB.

- MeToa no3BonseT pellatb CMOXHbIE NPOG/EMbI, pelleHne KOTOPbIX HEBO3MOXHO C MOMOLLbI0 aHan3a addek-
TUBHOCTW 3aTpar.

- MeTog no3BonsieT pauvoHasibHO UCCefoBaTh Npobaemy novcka ONTUMAasIbHOTO peLUeHust.

- MeTog no3BosAeT AOCTUYL KOMMpOMMUCCA B CUTYyauWW, KOrga NpuyacTHble CTOPOHbI UMEIT pasfinuHble Lenn u.
cnepoBaTeslbHO, KpUTepum.

Hepoctatkamn mMeTofa SBNATCA Crneaytolme:

- MeTog, noABepXeH BNSHWIO NPEeAB3ATOrO 1 HEMNOSIHOTO BbIGOPa KpUTEpUEB A5 NPUHATUS peLleHus.

- BOMbLUMHCTBO MHOTFOKPUTEPUA/IBHBIX NPO6EM HE UMEKT OKOHYAaTENIbHOro WK OAHO3HAYHOTO PeLLeHus.

- ANIropuTMbI pacyeTa, no KOTOpbIM OMpeAenstTcs BecoBble KO3IMULNEHTbI KPUTEPUEB U3 YCTAHOB/IEHHbIX Npea-
NOYTEHWI A NN 06BbEAVHSIIOT Pas3/INUHbIe MHEHWsl, MOTYT CKpbIBaTb MAEOMOTMYECKYI0 OCHOBY NMPUHATUAS PELUEHMS.
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MpunoxeHne A
(cnpaBoyHoe)

CBefeHNs 0 COOTBETCTBUMN CChIZTOYHBIX MEXAYHAPOAHbIX CTAHAAPTOB,
yKa3aHHbIX B HOPMATUBHbIX CChl/IKaX HACTOSWEro cTaHfapTa,
CCbI/TOYHBIM HalLMOHalbHbIM cTaHfapTam Poccuiickoii ®epepaynu

Tab6nuua OA1
OG03HaueHNe U HAMMEHOBaHWE COOTBETCTBYHOLLIETO

O603HaYeHVe CCbUIOHHOrO CreneHb
MeXayHapoaHOro CTaHzapTa COOTBETCTBUSA HaLMOHa/IbHOK CTaHaapTa
HoT FOCT P 51897—2011/PykoBogcTteo NCO 73:2009 «MeHepa-

PykoBogcTeo MCO 73:2009
XMEHT pucka. TepMUHbI 1 OnpefeneHns»

MCO/M3K 31000:2009 —

* COOTBETCTBYIOLMIA HALUMOHA/IbHbIVE CTaHAAPT OTCYTCTBYET. [lo ero yTBEepKAEHUs PEKOMEH/YeTcsl UCMo/b30-
BaTb NEPEBOA Ha PYCCKUI A3bIK AAHHOM0 MEXAyHapOoAHOro cTaHaapTa. MepeBof AaHHOM0 MEeXAyHapoAHOro CTaH-
fapra Haxogutcsl B defiepasibHOM MHOPMALMOHHOM (DOHAE TEXHUYECKUX PErfiaMeHToB U CTaHAapToB.

MpumeuyaHune — B HacTosiLell TabnmLe MCNOMb30BAHO Ceaylollee YCNOBHOE 0603HAYEHNE CTENEHN

COOTBETCTBUS CTAHAAPTOB!
- IOT — uaeHTUYHbIE CTaHAAPTI.
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MpunoxeHue b
(cnpaBo4Hoe)

yKasaHHbIX B 6n6auorpadmm HacTosiLero ctaHaapTa,

CCbI/IOYHBIM HaLMOHaNbHLIM cTaHgapTam Poccuiickoii degepaymun

Ta6nunya Ab.1

OB03HAYEHNE CCbIIOYHOTO CreneHb
MEX/yHapOaHOro CTaHaapTa COOTBETCTBUA

M3K 61511 —

M3K 61508-1:1998 HoT
M3K 61508-2:2000 HoT
M3K 61508-3:1998 HoT
M3K 61508-4:1998 HOT
M3K 61508-5:1998 HoT
M3K 61508-6:2000 HoT
M3K 61508-7:2000 HOT
M3K 61882:2001 MOD

MCO 22000:2005

O603Ha4eHMe 1 HaMMEHOBaHE COOTBETCTBYIOLLETO
HaLWOHa/TLHOTO CTaHAapTa

FOCT P M3K 61508-1—2007 «®yHKLMOHa/IbHasi 6e3onac-
HOCTb CUCTEM 3/IEKTPUYECKUX, INEKTPOHHBIX, Nporpammupye-
MbIX 3/1EKTPOHHbIX, CBA3aHHbIX C 6e30nacHoOCTbi0. YacTb 1.
O6buwwe TpeboBaHUs»

FOCT P M3K 61508-2—2007 «®yHKLUMOHaIbHas 6e3onac-
HOCTb CUCTEM 3/1IEKTPUYECKNX, 3/1EKTPOHHbIX, Nporpammupye-
MbIX 3N1EKTPOHHbIX, CBA3aHHbIX C 6e30nacHOCTbi0. YacTb 2.
TpeboBaHusi K cucteMam»

FOCT P M3K 61508-3—2007 «®yHKuUMOHasIbHasA 6e3onac-
HOCTb CUCTEM 3NEKTPUYECKUX, INEKTPOHHbIX, MporpaMmMmupye-
MbIX 3/TEKTPOHHBIX, CBA3aHHbIX C 6€30MacHoCTbI0. YacTb 3. Tpe-
60BaHNA K NporpamMMHOMY O6ecrneyeHuno»

FOCT P M3K 61508-4—2007 «®yHKLMOHaNbHasi 6e3onac-
HOCTb CUCTEM 3/IEKTPUYECKUX, I/IEKTPOHHbLIX, MporpaMmupye-
MbIX 3/1EKTPOHHbIX, CBA3aHHbIX C 6€30MacHOCTbI0. YacTb 4. Tep-
MWUHbI 1 onpeaeneHns»

FOCT P M3K 61508-5—2007 «®yHKUMOHabHas 6e3onac-
HOCTb CUCTEM 3/1EKTPUYECKUX, INEKTPOHHbIX, MporpaMmMupye-
MbIX 3/1EKTPOHHbIX, CBSI3aHHbIX C 6e30nacHoCTbo. YacTb 5. Pe-
KOMeHAauMn Nno NpMMEHEHWI0 METOAOB ONpeAeseHnst ypoB-
Hell NONHOTLI 6e30nacHOCTU»

FOCT P M3K 61508-6—2007 «®yHKLUMOHaIbHas 6e3onac-
HOCTb CUCTEM 3/1IEKTPUYECKUNX, IMIEKTPOHHbLIX, MporpaMmMmupye-
MbIX 3/1EKTPOHHBIX, CBA3aHHbIX C 6e30MacHoOCTbI0. YacTb 6. Py-
KOBOACTBO Mo npumMmeHeHuto TOCT P M3K 61508-2—2007 u
FOCT P M3K 61508-3—2007»

FOCT P M3K 61508-7—2007 «®yHKLMOHabHasi 6e3onac-
HOCTb CUCTEM 3/IEKTPUYECKMX, INEKTPOHHBIX, Nporpammupye-
MbIX 3/1EKTPOHHbIX, CBA3a@HHbIX C 6e30nacHOCTbI0. YacTb 7.
MeToapl 1 cpeacTBa»

FOCT P 51901.11—2006 (M3K 61882:2001) «MeHemKMeHT
pucka. ViccnepoBaHune onacHoOcTU U pabotocnoco6HocTu. Mpu-
KnafiHoe PYKOBOACTBO»

FOCT P NICO 22000—2007 «CucTemMbl MEHELDKMEHTA Ge-

30MacHOCTM MULLIEBOI Npogykumn. TpeGoBaHUst K opraHusauy-
SIM, Y4acTBYIOLLMM B LiENW CO3AaHNs NULLEBOI NPOAYKLUN»
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OKOHYyaHue Tabamybl AB6.1

O603HaYeHVe CCbUIOHHOrO

MeX[yHapoaHOro cTaHgapTa

MCO/M3K
PykosogcTteo 51:1990

M3K 60300-3-11:2009

M3K 61649:1997

M3K 61078:2006

M3K 61165:1995
MNCO/M3K 15909
(BCe vacTn)

M3K 60812:2006

M3K 61025:2006

NCO/M3K Guide 98-3:2008

CreneHb
COOTBETCTBMS

NEQ

MOD

MOD

MOD

MOD

NEQ

IDT

O603HAYEHe 1 HAVMEHOBAHWE COOTBETCTBYIOLLEID
HALWOHA/TLHOTO CTaHaapTa

FOCT P 51898—2002 «AcnekTbl 6e3onacHocTu. lMpasu-
Na BK/IIOYEHNA B CTaHAapTbI»

FOCT P 50779.27—2007 {M3K 61649:1997) «CTtatucru-
ueckue mMeTofpl. Kputepwii cornacvsi U LOBepUTeSibHbIE WH-
TepBa/ibl 415 pacnpefenenus Belibynna»

FOCT P 51901.14—2007 (M3K 61078:2006) «MeHeax-
MeHT pucka. CTPyKTypHas cxema HafeXHoCTU 1 GyneBbl Me-
ToAbI»

FOCT P 51901.15—2005 (M3K 61165:1995) «MeHemx-
MEHT pucka. NpumMeHeHne MapKoBCKUX METOJ0B»

*

FOCT P 51901.12—2007 (M3K 60812:2006) «MeHemx-
MEHT pucka. MeTog, aHanmsa BUAOB U NOCNELCTBUIA OTKA30B»

FOCT P 27.302—2009 «HapgexHOCTb B TexHUuke. AHasm3
[epeBa HencnpaBHOCTeN»

FOCT P 54500.3—2011 «HeonpeneneHHoCTb N3MeEPEHUS.
Yactb 3. PyKoBOACTBO MO BbIPaXXEHUIO HeonpeneneHHoCcTn
n3MepeHns»

* COOTBETCTBYIOLMIA HAUMOHA/IbHBINM CTaHAAPT OTCYTCTBYET. [l0 €ro yTBepKAeHNUsi PEKOMEHAYETCS UCNOMb30-
BaTb NepeBoj Ha PYCCKUiA A3bIK JaHHOrO0 MeXAyHapoAHOro cTaHgapTa. MepeBos AaHHOro MeXAyHapoAHOro CTaH-
fapTa HaxoguTcsi B ®eaepasibHOM MHGIOPMALMOHHOM (POHAE TEXHUYECKUX PErflaMeHTOB 1 CTaH4apToB.

MpumeuyaHune — B HacTosWel TabnLe MCNONb30BaHbI CEAYIOLLME YC/IOBHbIE 0603HAYEHUs! CTeneHn

COOTBETCTBUA CTAHOAPTOB:

- IOT — nAeHTUYHbIE CTaHAAPTbI:

- MOD — moaucuumMpoBaHHble CTaHAAPTbI;

- NEQ — HeakBMBa/IEHTHbIE CTaHAAPTbI.
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IEC 61508

IEC 61882

1ISO 22000
ISO/IEC

Guide 51

IEC 60300-3-11
IEC 61649

IEC 61078

IEC 61165
NCO/M3K
15909

IEC 60812

IEC 61025
ISO/IEC

Guide 98-3:2008
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Bubnuorpadus

Functional safety - Safety instrumented systems for the process industry sector

(all parts). Functional safety of electricali'electronic/programmable electronic safety-related systems
Hazard and operability studies (HAZOP studies) — Application guide

Food safety management systems — Requirements for any organization in the food chain

Safety aspects — Guidelines for their inclusion in standards

Dependability management — Part 3-11: Application guide — Reliability centred maintenance
Weibull analysis

Analysis techniques for dependability — Reliability block diagram and Boolean methods
Application of Markov techniques

(all parts) Software and systems engineering — High-level Petri nets

Analysis techniques for system reliability — Procedure for failure mode and effects analysis (FMEA)
Fault tree analysis (FTA)

Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in measurement
(GUM: 1995)
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