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Mpeoucnosue

Llenu v npuHumnel ctaHgaptu3auum B Poccuiickon Peaepauum ycraHosneHbl degepasnbHbiM 3aKOHOM
ot 27 aekabpsa 2002 r. Ne 184-$3 «O TeXHUYECKOM perynuposaHumny, a npasuna npUMeHeHns HaunMoHanbHbIX
crangaptoB Poccunckon depepaunn — MOCT P 1.0 — 2004 «Crangaprusauyua B Poccuickon deaepaumm.
OCHOBHbIE NOMOXEHUS»

CBeaeHUA o cTaHaapTe

1 NOAMOTOB/NEH ABTOHOMHON HEKOMMEPYECKON opraHu3auuein «Hay4Ho-uccrneaoBarTenbCKuii LIEHTP
KOHTPOINS U ANarHOCTUKK TexHUYeckux cuctemy (AHO «HWLL K[1») Ha ocHOBe COBCTBEHHOIO ayTEHTUYHOTO Nepe-
BOAA HA PYCCKUI 3bIK MEXYHAPOAHOr0 CTAHAapTa, YKa3aHHOTO B NYHKTE 4

2 BHECEH TexHuueckum komuteToM no craHaaptusaumum TK 10 «kMeHemxkmeHT pucka»

3 Yreepxaen M BBEJEH B IENCTBUE Mpukaszom denepanbHOro areHTcTaa no TEXHUUECKOMY PErynnupo-
BaHWIO 1 meTponorum ot 1 gekabps 2011 r. Ne 680-ct

4 Hacroawui ctaHaapT MAeHTMYeH mexxayHapoaHoMy ctaHaapty MICO/M3K 31010:2009 «MeHempxmeHT
pucka. Metoabl oueHku puckay (ISO/IEC 31010:2009 «Risk management — Risk assessment techniquesy).

HavmMeHoBaHue HacTosAILLIEero CTaHAApTa U3MEHEHO OTHOCUTENbHO HAUMEHOBAHUS YKA3aHHOTO MeXayHapoa-
HOro ctaHgaprta aAna npueegeHus B cootsetcreue ¢ FOCT P 1.5—2004 (noagpasaen 3.5).

Mpu NnpMMeHeHUn HACTOoSALLIEero CTaHAapTa PeKOMEHAYETCSA UCTONb30BaTb BMECTO CCbINOYHbIX MEXaYHa-
POAHbLIX CTaHAaPTOB COOTBETCTBYIOLLME UM HALIMOHATbHbIE CTAHAAPTLI, CBEAEHUS O KOTOPLIX NPUBEAEHLI B A0-
NONHUTENBHLIX NpUunoxenuax JA u 1b

5 BBEJIEH BINEPBbIE

Urebopmaviusi 06 USMEHEHUAX K HacmosaweMy cmaHOapmy nybriukyemcsi 8 exxe200H0 u3dasaeMoM UHGOpP-
MayUuOHHOM yKkasamerie «HayuoHasnbHbie cmaHlapmbiy, @ MeKcm uaMeHeHul U rnornpaeok — 6 eXXeMecsiyHO
usfasaembix UHhopMaUUOHHbIX yKazamensax «HauuoHarnbHbie cmaH0apmbi». B criydae nepecmompa (3amMeHbl)
unu ommeHb! Hacmosueeo cmandapma coomeememesyiouiee ysedomrneHue 6yoem orybruKo8aHo 6 eXemMecsy-
Ho u3Basaemom UHOPMaUUOHHOM yKazamene «HayuoxansHbie cmaH0apmei». Coomeememeyrowas UHgop-
mayus, yeedomrieHue U meKcmbl pa3Mewyaromces makke e UHGoPMayUOHHOU cucmeme obuiezo ronb30eaHus —
Ha ocpuyuansHomM calime ®edeparibHO20 a2eHMemea ro MexXHUYeCKOMy pe2ynuposaHuUto U Memponoauu e cemu
UHmepHem

© CraHgaptuHdopm, 2012

Hacrosiuuii craHaapT He MOXeT BbITh MOSNHOCTLIO UMW YaCTUYHO BOCTIPOM3BE/IEH, TUPAXMPOBAH 1 pacnpo-
CTPaHeH B ka4yecTse 0puumanbHoro usaaHus 6es paspeLueHus denepan-HOro areHTCTea no TEXHUYECKOMy pery-
NUPOBAHMIO U METPONOMMK
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BBeneHune

MpakTu4eckn BCe OpraHu3auum CTankmBalTcs ¢ HE0BX0AMMOCTbIO OLIEHKM pUCKa AN CHUXEHUA Konuye-
CTBa ONACHbIX COOBITMIA M JOCTUXKEHNS MOCTABMEHHBIX LIENEN.

Llenu opraHusaummu MOryT 3aTparmBaTth PasnuyHble acnekTbl €e AeATEeNbHOCTU: OT CTpaTerumn Ao Beinycka
KOHKPETHOI NpoayKumuu, pa3paboTku NPOLECCOB M NPOEKTOB. Lienn MoryT GbiTb ONpeaeneHbl B COLManLHON, 9KO-
NOTrUYECKOIN, TEXHONOrMYECKON, KOMMEPYECKOW, (PUHAHCOBOW U BKOHOMMUYECKON 06nacTsx, a Takke B o6nactu
penyTauum opraHmsaumu, ee 6€30nacHOCTU U COLMAnbHOTO, KYNITYPHOMO, NONUTUYECKOro BO3AEWCTBUS HA HACe-
neHue.

Bcen gesTenbHOCTW OpraHu3aLm COOTBETCTBYET PUCK. MEeHEeaXXMEHT pUcKa MOMOraeT B NPUHATUM PELLEHUIA
B YCNOBUAX HEONPEAENEHHOCTU U BO3MOXXHOCTU BO3HUKHOBEHUS COOLITUI MM OGCTOATENLCTB (NNaHOBbLIX U HE-
npeaBUAEHHbIX), BO3AENCTBYIOLLMX HA JOCTMKEHME LENen opraHnusauum.

MeHempKMEHT prcKa BKIIOYAET MPUMEHEHUE NMOTUYECKUX U CUCTEMHBIX METOAOB ANS:

- 0BmeHa nHcpopmMaumeri n KOHCynbsTaumii B 06nacTu pucka;

- yCTaHOBMNEHUs 00nacT NPUMEHEHUS NPU uAEHTUKUKaLmMmM, aHanuse, oueHke n obpaboTke pucka, COOTBET-
CTBYIOLLErO M0G0 AEATENBHOCTU, NPOLIECCY, (PYHKLIMM UINKU NPOAYKLMK;

- MOHUTOPUHIA U aHanm3a pucka;

- perncTpauum nonyyYEHHbIX PE3yrnbTaToB U COCTABIEHNUS OTYETHOCTU.

OueHKa pucka ABNSETCA YacTbio NPOLECCa MEHEIKMEHTA PUCKa M NpeAcTaBnsieT cob0M CTPYKTYPUpOBaH-
HblIii NPOLIECC, B PaMKax KOTOPOro MAEHTUULMPYIOT CNOCO6bLI AOCTUXKEHUS MOCTABNEHHbIX LIENEN, MPOBOAAT aHa-
nm3 ﬂOCﬂeﬂCTBVIVI N BEPOATHOCTU BO3SHMKHOBEHUA ONMAaCHbIX cobbITHi ANA NPUHATUA pelieHnsa o HGOﬁXO,qMMOCTM
06paboTkM pucka.

OLleHKa PUCKa NO3BONAET OTBETUTb HA CcneayloLLnue OCHOBHbLIE BOMPOCHI:

- Kakue cobbITUS MOTYT NPOM3OWTU M UX MPUYMHA (MAEHTUUKALMSA ONACHBIX COOLITUI);

- KAKOBbI MOCNEACTBUS 3TUX COOBITUN;

- KAKOBa BEPOSTHOCTb UX BO3HUKHOBEHUS;

- kKakue haKkTopbl MOryT COKPATUTb HEONaronpUSTHbIE NOCNEACTBUS UNU YMEHbLUNTL BEPOATHOCTb BO3HUKHO-
BEHWSA ONacCHbIX CUTyaLUui.

Kpome Toro, oLeHKa prcka NnOMOraeT oTBETUTL HA BONPOC: ABNAETCA YPOBEHb pUCKa NpUeMIIEMbIM, UK
TpebyeTca ero ganbHelwan obpaboTka? Hactoswumii ctraHaapT OCHOBAH HAa YCNELLHO NPUMEHSIEMBIX METOAaX
OLIEHKM PUCKa U HE COLAEPHUT HOBbIX, HEanPOBUPOBAHHLIX MOHATUI U METOAOB.

HacToswwpmin ctaHgapT ssBNSIETCA OCHOBONONAraoLwmm CTaHaapTom B 0611acTn MeHepKMeHTa pucka 1 npea-
Ha3HaYeH Ans NPEANPUATMIA pa3nNMYHbIX OTpacnen NPOMbILLNEHHOCTU. HOPMATUBHbLIE JOKYMEHTbI, COAEPXaLLme
METOAbI U KPUTEPUM OLIEHKU PUCKA ANSt KOHKPETHLIX OTPacnen, AOMKHLI COOTBETCTBOBATL TPEOOBAHMAM HACTOSI-
LLero craHaapra.
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HAUMWOHANBHBINWCTAHOAPT POCCUMNCKOWNW DEQEPALUUMN

MeHeaxMeHT pucka

METOAbI OLIEHKM PUCKA

Risk management. Risk assessment methods

DOata BBepeHua 2012 —12 —01
1 O6bnactb npuMeHeHus

Hacroswui ctangapt paspaboTtaH B gononHeHue k MCO 31000 u coaepxuT pekomMmeHaumm no sobibopy u
NPUMEHEHUIO METOI0B OLIEHKM PUCKA.

OueHKa pucka, BbINOMHEHHAs B COOTBETCTBUM C HACTOALLMM CTaHAAPTOM, NPUMEHUMA NPU BbINOMHEHUU
OPYIMX 9reMeHTOB NPOLIecca MEHEIXKMEHTA pUCKa.

B HacTosiLeM cTangapTe npeacTaBrneHbl METOAbI OLIEHKU PUCKA U 1aHbI CCbINKKU HA APYIUe MexayHapoa-
Hble CTaHAAPTbI, B KOTOPbIX B0nee noapobHO ONMMCAHO NPUMEHEHUE KOHKPETHBLIX METOA0B OLIEHKU PUCKA.

HacTosawuii ctaHaapTt He npegHasHayvYeH Ana uenei OLeHK COOTBETCTBUS U UCMONb30BAHUS B KAYECTBE
oBs3aTenbHbIX UM AOTOBOPHBLIX TPEBOBaHUN.

CraHgapT He COAEMKUT KOHKPETHBLIX KpUTEPUEB ANA NPUHATUA PELLIEHUS MO aHanNU3y pUcka U ykasaHuii no
NPUMEHEHUIO METO0B aHANM3a PUCKa B KOHKPETHON CUTYaLUN.

Hacrosawwwmii cTanaapT AonyckaeT UCnonbL30BaHUE APYIMX METOA0B OLIEHKN PUCKA C YHETOM UX NPUMEHUMO-
CTW B KOHKPETHON CUTYaLuM.

MM pwnMeuyaHuUe—HacTosAwwiA cTaHAapT He cBA3aH ¢ acnekramMn 6esonacHocTu. CTaHAapT ABNAETCA OCHOBO-
nonaratolUM CTaHAapTOM B 0bnacTm MeHefXMeHTa pucka, mniobble CcChiMkW Ha 6e30NacHOCTb HOCAT CrpaBOYHbIA
xapakTep. [pu BBefeHun B feiictBue TpeboBaHui 6e3onacHOCTU crneflyeT pyKOBOACTBOBaTLCA NOMoxeHUsmMu PykoBog-
crsa MICO/MOBK 51.

2 HopmatuBHbIe CCbUIKU

B HacTosiLLem cTaHaapTe UCNONb30BaHbI HOPMATUBHBIE CCbINKU HA CNEAYIOLLME CTaHAAPTbI:

Pykosoacteo NCO 73:2009 MeneaxmveHT pucka. Cnosapb. PykoBoasiLuye npuHUMbI 41 UCNOMb30BaHNA
B craHgaprax (ISO Guide 73:2009, Risk management — Vocabulary — Guidelines for use in standards)

MNCO/MO3K 31000:2009 MeHemxmeHT pucka. Obwme npuHumnbl n pykosoacTteo (ISO 31000:2009, Risk
management — Principles and guidelines)

3 TepMuHbI 1 onpegerneHns

B nacrosiliem craHgapTe npUMeHeHbl TEpMUHDLI U onpeaeneHus no Pykosoactsy ICO/M3K 73.

4 MNMoHATHME OLLEHKN pUcKa

4.1 LUenu n npeumyumecrea

OCHOBHOIA LIENbHO OLIEHKN pycKa SIBNSIETCA NPeACTaBNeHne Ha 0CHOBE 06 BbEKTUBHLIX CBUAETENLCTB MHGOP-
mMaumn, HeoBxoAUMON AN NPUHATUA OOOCHOBAHHOIO PeLUEeHNSI OTHOCUTENbHO cnocoboB 06paboTkm pucka.

M3paHue odpumansHoe
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OueHka pucka obecneumsaer:

- MOHUMAHKE NOTEHLMANbHLIX ONACHOCTE U BO3AENCTBUS UX NOCNEACTBUI HA OCTUXKEHNE YCTAHOBMNEHHBIX
uenein opraHusauuu;

- nony4eHne uicpopmaumm, Heo6XoaMMON ANst NPUHATUS PELLEHWIA;

- NOHUMAHWE 0NacHOCTN U €€ UCTOYHNKOB;

- AEHTUUKALIMIO KITIOYEBbIX DAKTOPOB, (HOPMUPYIOLLMX PUCK, YA3BUMBIX MECT OPTraHN3aLmmn 1 €€ CUCTEM;

- BO3MOXHOCTb CPaBHEHUSI PUCKa C PUCKOM arnbTePHATUBHBIX OpraHu3aLunii, TEXHONOIuii, METOA0B U Npo-
LieCCoB;

- 0B6MeH MHOPMAaLMEN O PUCKE N HEONPEAETIEHHOCTAX;

- HhopmaLuto, He0BXO0AMMYIO ANS PAHXUPOBAHUA PUCKA;

- NPeoTBpAaLLEHNE HOBbIX MHLUMAEHTOB HA OCHOBE MCCNeAO0BaHWSA NOCNEeACTBUI NPOU3OLLEALLNX UHLIU-
[IeHTOB;

- Bbl6Op cnoco6os 06paboTkm pucka;

- COOTBETCTBME NPaBOBbIM 1 0653aTeNbHbIM TPEOOBAHUAM;

- IoNy4YeHne MHopMaLmn, He0BX0AMMON ANst 0GOCHOBAHHOTO PELLEHUS O NPUHATUK PUCKA B COOTBETCTBUM
C YCTaHOBMEHHBIMWY KPUTE PUAMM;

- OL|EHKY p1CKa Ha BCEX CTaAUAX >KU3HEHHOTO LIMKNA NMPOAYKLIMH.

4.2 OueHKa pucKa U CTPYKTypa MeHe)KMeHTa pucka

OueHka pucka, yCTaHOBMNEeHHas B HAaCTOSALLEM CTaHAapTe, COOTBETCTBYET CTPYKTYPE U NPOLIECCY MEHEK-
MEeHTa pucka, ycraHossneHHbim MCO 31000.

CTpyKTypa MEHEKMEHTa puUcKa NpeaycmMaTpuBaeT yCTaHOBMEHUE NONUTUKK, MPOLeAYPbI U OpraHM3aLmoH-
HbIX MEPOMPUATUIA, HANPABINEHHLIX HA BHEAPEHUE MEHEXKMEHTA PUCKa BO BCEX NOAPA3AENEHUAX OPraHn3aLmu.

OpraHusauus AormkHa ouumansHO CHOpMynMpoBaThL NOMUTUKY M CTPaTErMio B 0B6NacTu MEHEeIXXMEHTa pUcC-
Ka, a Takke NPUMEHSATL COOTBETCTBYIOLLME METOAbI OLIEHKW PUCKA.

OTBETCTBEHHbBIE 3a OLIEHKY PUCKA OIDKHBI 3HATH:

- 00nacTk AEATENBLHOCTH U LIENU OPraHm3aumu;

- YPOBEHb NPUEMMEMOrO pUCKa U CNOcobbl 00PabOTKN HEMPUEMIEMOTO PUCKA;

- cnocobbl MHTErpaLym NPOLECCOB OLEHKM pUCKa B NPOLECChI MEHEAPKMEHTA OpraHu3aLuuu;

- METOA bl OLLEHKM PUCKa 1 CNOCOObI X NPUMEHEHUSA B NPOLIECCE MEHEIXKMEHTA PUCKA;

- CUCTEMY MOAOTHETHOCTH, pacnpeaeneHns OTBETCTBEHHOCTM U NONTHOMOUMI B 0611aCTM OLEHKN PUCKA;

- TpebGyemble n AOCTYNHbIE PECYPCbl ANA BINOSIHEHUA OLIEHKM PUCKA;

- CNocoBbl perncTpaumum n aHanu3sa oLeHKU pucka.

4.3 OueHKa pucka u npouecc MeHeMKMEeHTa pucka

4.3.1 O6wume nonoxeHusa

OueHka pucka sSiBMAeTCA OCHOBHbLIM 351IEMEHTOM NPOLIECCA MEHEAXKMEHTA PUCKA, BKITIOHAIOLLIETO B COOTBET-
creuu ¢ UICO 31000 cnepytowme anemeHTbI:

- 06MeH uHopmMaLmeli n KOHCYNLTaUuK;

- yCTaHOBrEeHWe 00nacTn NPUMEHEHUA MEHEMKMEHTA PUCKA;

- OLIEHKY pucKa (BKIloMasa naeHTudukauuio pucka, aHanusa pucka u CpaBHUTEINBHYIO OLIEHKY PUCKA);

- 00paboTKy pucka;

- MOHUTOPMHI U aHanu3 pucka.

£1BNsI9Cb OCHOBHBLIM 311EMEHTOM NPOLIECCa MEHEIMEHTA PUCKA, AICATENBHOCTD MO OLIEHKE PUCKa A0IKHA
ObITb UHTErPMPOBAHAa B APYIME SNEMEHTLI 3TOro nNpouecca.

4.3.2 O6meH nHdopMaumen U KOHCynbTauum

Pe3ynsratmBHOCTb OLIEHKWN pucka 3aBUCUT OT 3peKTMBHOCTM 0OMEHA MHCbopMaLMeENn U KOHCYNbTaLMIA C NpU-
YaCTHbIMU CTOPOHAMM.

BoBneueHne npu4acTHbIX CTOPOH B NPOLIECC MEHEIPKMEHTA pUCKa SIBNSIETCA NONE3HbIM Npu:

- paspaboTke nnaHa ooMeHa uHopmaumen;

- onpeaeneHun 0bnacTu NPUMEHEHU MEHeKMEHTAa PUCKa;

- U3y4EHUM U aHanM3e UHTEePECOB NPUYACTHLIX CTOPOH;

- COBMELLIEHUM Y rapMOHU3aLMM PasnUYHbIX 00nacTei 3HaHui Ana naeHTuduKaLum u aHanmaa pucka;

- aHanu3e pasnNUYHbLIX MHEHWI B OLIEHKE PUCKA;
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- o6ecneveHnmn COOTBETCTBYIOLLE MAEHTUMUKALIMM PUCKE;

- o6ecneveHnn ogobpeHUs n noaaep>Kku nnaHa o6paboTku pucka.

Mpu4acTHbie CTOPOHBI AOIMKHBI CNOCOBCTBOBaTL 0GMEHY MHGbOpMAaLMEN 0 NPOLIECCE MEHEMKMEHTA pUCKa
C APYrUMU dNeMeHTaMn MEHEIXMEHTA, TAKMMU Kak yrnpaBneHue nuaMeHeHuamu, paspabortka u ynpasneHue npo-
rpamMmm 1 NPOEKTOB, a TaKke (PUHAHCOBLIN MEHEAKMEHT.

4.3.3 YcTaHoBneHue o6nacTu npUMeHeHUsi MeHeDKMEeHTa pUcka

Mpu ycraHoBneHmn 06racTm NPUMEHEHNA MEHEIKMEHTA pUCKa ONpeAEnsIioT OCHOBHbIE NapaMeTpbl ynpas-
neHus, 0bnactb NPUMEHEHUS N KPUTEPUM NpoLecca MeHemKMeHTa pucka. Mpu sToM AomkeH GbiTh NPOBEAEH
aHanu3 BHYTPEHHUX U BHELLHUX NapaMeTpoB 06nacTu NPUMEHEHUs], OTHOCSILLMXCSI K OpraHu3auum B LENoMm, a
Taloke onpegerneHa cneuuuka oLeHUBaemMoro pucka.

Mpwu ycraHoBneHun 06rnact NpUMEHEHUA MEHEPKMEHTAa pUCKa JOIDKHbI ObITb ONpeieneHbl U COrMacoBaHbl
LN OLIEHKM pUCKa, KpUTEPUU PUCKA U NPOrPaMMa OLIEHKU pUCKa.

Mpun ycTaHOBNEHWUM 001aCTU NPUMEHEHUA MEHEXKMEHTA PUCKa B paMKax npoLiecca OLeHKU pucka onpeae-
NS0T BHELLHIOK U BHYTPEHHIOIO Cpeay OpraHu3auuu, Lernb AesaTerlbHOCTY OpraHu3aumm B 00racTm MEHEDKMEHTa
pMcKa, a TalKe NPOBOAAT Knaccuukaumio onacHbIX COObITUIA.

a) YcraHoBneHue BHELLHeNn 06f1acTu NPUMEHEHUS BKIIOYaeT onpeaerneHne BHELLHMX YCIOBUIA, B KOTOPbIX
(PYHKLIMOHUPYET OpraHn3auusi, B TOM Yucne:

- BHELLHIOIO Cpefly, CBA3aHHYIO C BeieHueM GusHeca, couuanbHOMN U 3KONOrm4eckoi cepoit AesTenbHOC-
T, NPaBOBLIMM W 00si3aTENbHBIMU TPEGOBAHUAMM, KYNBTYPHBIMU (DAKTOPaMM, KOHKYPeHLMel, (OMHaHCOBbLIM MOJ0-
>XEHUEM U NMONUTUKOM rocyiapCTBa Ha MeXayHapPOAHOM, HALUMOHANbHOM, PETMOHANBHOM UMM MECTHOM YPOBHE;

- KIIOY€EBbI€ TEHAEHLIMM U MOTUBbI, BIUAIOLLIME HA AOCTIDKEHUE LieTIeli opraHu3auum;

- 3HAUMMOCTb BHELLHUX MPUYACTHBIX CTOPOH U UX BOCNPUSITUE pUCKA.

b) YcraHoBneHue BHyTpeHHeln 06nacTu NpMMEHEHUs BKIIOYaET onpeaerneHue:

- BO3MOXXHOCTEWN OpraHn3alLmm C TOHKW 3peHnsi peCcypcoB 1 uHopmaLum B 00nacTu pucka;

- MIHPOPMALIMOHHbIX MOTOKOB U NPOLIECCOB NPUHATUS PELLIEHUH;

- BHYTPEHHUX NPUYACTHLIX CTOPOH;

- Lenen v 3agay opraHu3aumu, a Takke crpaTerni, Heo6XoAMMbIX ANs UX 4OCTUXKEHUS;

- BOCMPUATUA OpraHusaLmeii pucka u ero 3HauMMoCTu ANs OpraHu3auuu;

- NONUTUKK U NPOLIECCOB OpraHn3auuu;

- CTaHAAPTOB U NPUMEHSAEMbIX CPAaBHUTENbHbLIX MOAENEN, NPUHATLIX OpraHu3aLmen,

- CTPYKTYpbl opraHusauuu (Hanpumep, CUCTEMbI YNpaBneHus, pacnpeaeneHnst OyHKUMN U OTBETCTBEH-
HOCTH).

C) YcTaHoBneHue Lernen B 06nactun MeHeaKMeHTa pucka npeaycmarpuBaert:

- onpegeneHue pacnpeaeneHus 06593aHHOCTEN, OTBETCTBEHHOCTU U NOAOTYETHOCTU;

- onpegeneHue Heo6xoaAMMbIX AeCTBUI B 00NacTN MEHEIXKMEHTA PUCKA C YYETOM YCTaHOBIMEHHbIX OFPaHu-
YEHUWN U UCKINIOYEHNN;

- onpeaeneHue pasmepa u oobema paccMaTpuBaeMblX NPOEKTa, MpoLecca, PYHKLMU UK AEATENBHOCTU C
YYETOM YCIOBUI OrPAHUYEHUS MO BPEMEHU N MECTOMOMOXEHUIO;

- onpegeneHue B3aMMoCBA3M PAaCCMaTpUBaeMOro NpoeKkTa ¢ AeATENbHOCTLIO M APYTMMU MPOEKTamu OpraHu-
3auuu;

- onpeaeneHue MeTo0B OLIEHKM PUCKa;

- onpejeneHne KpuTepues pucka;

- onpegeneHne KpUTepueB OLIEHKU AeNCTBUI B 00NacT MEHEKMEHTA PUCKA;

- uaeHTudukauumio n onpeaeneHne TpeboBaHuii K NPUHUMAEMbIM PELLEHUSAM W NPEANPUHUMAEMbIM AeW-
CTBUSIM;

- onpeaenexune, Npu Heo6XoA4MMOCTU UCCNEAOBAHWNIA, LIEnu 1 ryOnHbI NCCNeA0BaHWIA, a Takke Tpebyembix
A1 3TOro pecypcoB.

d) OnpeaeneHune KPUTEPUEB PUCKA BKITIOYAET B CE0S1 yCTaHOBNEHNE:

- XapakTrepa v Tuna nocneACcTeui peanu3auum onacHbiX COObITUIA U CNOCOGOB UX OLIEHKU;

- METOA0B OLIEHKWN BEPOATHOCTM ONACHOro COOLITUS;

- METOZ0B YCTaHOBMNEHUS YPOBHEN PUCKA;

- KPUTEPUEB NPUHSATUSA PELLEHUI NPKU HEOBXOAUMOCTU 0OpabOoTKM pUCKa;

- KpUTEPUEB NPUEMIEMOCTU PUCKA;
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- BOSMOXXHOCTW OAHOBPEMEHHOTO BO3HUKHOBEHUS Pa3finyHbIX BUAOB ONACHbIX COBbITUI U 0COGEHHOCTM CO-
OTBETCTBYIOLLErO pUCKa.

Mpu pa3paboTke KpUTEPMEB MOTYT ObITb UCMOSIb30BAHBI CHEAYIOLLME UCTOYHMKM MHADOPMaLMK:

- Lenun npoLecca MeHeXKMEHTA PUCKA;

- KPUTEPUH, YCTAHOBMEHHBIE B TPEOOBAHUAX;

- 06LLME NCTOYHMKU AaHHbIX;

- 06LLEenpPUHATLIE B NPOMBILLIIEHHOCTM KPUTEPUU, TaK1e Kak ypoBeHb 0bLLel 6e3onacHocTy;

- YPOBEHb pUCKa opraHmsauuu;

- NpaBoBble, 06s3aTeNbHbLIE U MHbIE TPEGOBaHNUA ANs 060py10BaHUS UMK BUAOB AEATENBHOCTH.

4.3.4 OueHka pucka

OueHKa pucka — npouecc, 06 beANHALLMI NAEHTUDUKALMIO, aHANW3 U CPaBHUTENbHYIO OLIEHKY pUcka.

Puck MoxeT BbITb OLIEHEH AN BCE OpraHu3aumm, €e nogpasaeneHuil, OTAenbHbIX NPOEKTOB, AeATeNbHOC-
TU UININ KOHKPETHOTO OMACHOro cOBbITUS. [0STOMY B pa3fiMyHbIX CUTYaLUAX MOTYT BbITb NPUMEHEHbI PA3NUYHbIE
METOZbl OLIEHKMN pUCKa.

OueHka pucka o6ecrnevmBaeT NOHUMAHUE BO3MOXHbIX ONACHbIX COBLITUI, UX NPUYUMH U NOCIEACTBUIA, BEpO-
ATHOCTW UX BO3HUKHOBEHUSA WU MPUHATUE PELLEHWIA:

- 0 HE0BX04MMOCTN NPeANPUHUMATL COOTBETCTBYIOLLME AECTBUS;

- 0 cnocobax MakcUmanbHOM peanu3aunmn BGexX BO3MOXXHOCTEW CHMMXEHUS pUCKa;

- 0 HeoBxoammocTu 06paboTku pucka;

- 0 BbIBOpe Mexay pasnuMyHbIMU BUAAMU PUCKA;

- O NPUOPUTETHOCTU AENCTBUI N0 06paboTke pUCKa;

- 0 BbIGope cTpaTerun 06paboTkn pucka, NO3BONAIOLEN CHU3UTb PUCK A0 NPUEMAEMOTO YPOBHS.

4.3.5 O6paboTka pucka

Mocne 3aBepLUEHNS OLIEHKU PUCKa NPUHUMAIOT W BINOMHSOT OAHO UIM HECKONBKO peLueHnit 06 06paboTke
pucka, No3BOMSIOLLMX MUBMEHNUTL BEPOATHOCTb BO3HUKHOBEHMWSI ONACHOTO COOLITUS W/WUNK €ro BO3AEHCTBUE.

OBpaboTka pucka 06bI4YHO ABNSETCA aAanTMBHLIM NPOLIECCOM NPOBEPKMU PUCKA HA €ro NPUEMNEMOCTb U
COOTBETCTBUE paHee YyCTAHOBMNEHHBIM KPUTEPUAM AN OnpeaeneHns Heo6XoAUMOCTY AanbHenLwwen o6paboTku
pucka.

4.3.6 MOHUTOPUHT U aHanNu3

MOHUTOPUHT U aHanM3 pucka sIBNAITCA COCTABHOI YacTbio NpoLecca MeHeKMeHTa pucka. PerynsapHoe
npoBeAeHne MOHUTOPUHIa, aHanu3a n ynpasneHusi pPUCKOM HarpasIieHbl HA NPOBEPKY:

- [JI0OCTOBEPHOCTU NPEANONOXEHUI O PUCKE;

- JOCTOBEPHOCTU NPEANONOXEHWUI, HA KOTOPbIX OCHOBAHA OLIEHKA PUCKA, BKIIOYasA BHELUHNE U BHYTPEHHUE
006nacTu NPUMEHEHUST;

- IOCTWKUMOCTM OMXMAEMBIX PE3YNLTATOB;

- COOTBETCTBUSA PE3ynLTaToB OLIEHKU pucka chakTueckon MHdpopMaumm o pucke;

- NPaBUNBLHOCTU NPUMEHEHUSA METOA0B OLIEHKM PUCKA;

- achcheKkTMBHOCTM 0OPabOTKM pucka.

Mpouecchl MOHUTOPUHIA U aHanu3a pUcka AOMiHbI GbiTb AOKYMEHTUPOBAHbI, @ pe3ynbTaTbl MOHUTOPUHIA
M aHanu3a pucka 3acMKCUpOBaHbI B OTUETE.

5 Mpouecc oueHKN pucka

5.1 Kpatkuit 0630p

Bnaroaaps rnyGokoMy UCCNEA0BAHNIO PUCKA OLIEHKA PUCKA NOMOraeT nuuam, NPUHUMAIOLLIMM PELLEHUSA, U
OTBETCTBEHHbIM CTOPOHAM BIUSITb HA JOCTUXKEHME NOCTABMEHHbIX LieNnei, a Taloke BbIoupaTb aaeKBaTHbIE U -
beKTUBHbIE CpeaCcTBa ynpaBneHusi puckoM. OUeHKa pucka SIBNAETCA OCHOBOW AN NPUHATUSI pPELLEeHUI o o0pa-
60Tke pucka. BbixogHbIE AHHBIE NPOLIECCA OLIEHKU PUCKA ABNAIOTCA BXOAHbLIMU JaHHBLIMU NPOLIECCOB NMPUHATUA
PELLEHMWI B OpraHu3aLuu.

OueHka pucka sIBNsieTCsA NpoLeccoM, 06 beAUHAIOWUM naEHTUMDUKALUIO, aHANU3 PUCKA U CPABHUTENbHYIO
OLIEHKY pucka (CM. pucyHok 1). Cnoco6 peanusaumm 3Toro npoLecca 3aBUCUT He TONbKO OT 00nacTn NPUMEHEHUN
npoLiecca MEHEHKMEHTA PUCKA, HO TAKKE U OT METOA0B OLIEHKU pUCKa.
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Mpy NnpoBefeHNN OLIEHKM pyCKa MOXET NoTpe6oBaTbCs NPUMEHEHVE MYbTUANCLUNIMHAPHOIO NOAX0Aa,
TaK Kak puckv MOTyT Monagath B LUMPOKMIA AManasoH NpUYnH 1 NocneacTBuii.

PvicyHok 1 — BxopHble fAaHHble npoLiecca O6LLE oLeHkV pucka

5.2 WpeHTudukaymsa pucka

MpeHTudukaumsa prucka — 3T0 NpoLecc onpeaeneHns 31EMEHTOB pUCKa, COCTaB/IEHNS UX MEPEYHS 1 onnca-
HWS1 K&XXO0ro U3 3/IEMEHTOB pucka.

Lienbto naeHTUUKaLMn prcka aBasieTCs CoCTaB/ieHNe NepeyHsi UICTOYHUKOB pucka 1 CoGbITUiA, KoTopble
MOTYT MOB/ISATL HA AOCTUKEHNE KAXAOW M3 yCTAHOB/IEHHBIX LieNeil opraHn3aumm unm caenatb BbINOSHEHNE 3TUX
Lieneil HEBO3MOXHbIM. Moce naeHTUMKaLMK pyUcka opraHu3aums Ao/MKHA AEHTUMLMPOBATL CYLLECTBEHHbIE
0COGEHHOCTM NPOEKTa, NepcoHas, NPOLECChl, CUCTEMbI U CPeACTBA YNpaBieHus.

Mpouecc naeHTUdMKaLmMm prcka BKIOYAET B ce6s1 MAEHTUUKALMI0 NPUYMH N UICTOYHMKOB OMNacHbIX COObI-
TUiA, cUTyaumii, 06CTOATENLCTB UM PUCKa, KOTOPble MOTYT OKasaTb CyLLIeCTBEHHOE BO3JeCTBME Ha AOCTXEHNE
Leneii opraHmsaunm, nxapaktep 3TUX BO34ENCTBUIA.

MeToabl naeHTUukauum prcka MoryT Bk/ouaThb B Ce6S:

- METO/bl OLEHKM pUCKa Ha OCHOBE [OKYMEHTasIbHbIX CBUAETENbCTB, NPYMepaMn KOTOpbIX ABASIOTCA aHa-
JIM3 KOHTPOJIbHBIX JIMCTOB, aHa/IN3 3KCNEePUMEHTa/IbHbIXAAHHbIX, aTakKe [AaHHbIX 1 COObITUIA, NPOU3oLLEALLNXB
NpoLL/IoM;

- noaxof, B COOTBETCTBME C KOTOPbIM rpynna 3KCNepToB c/ieayeT yCTaHOB/IEHHOMY npoLeccy naeHTudmka-
LMK pricka NocpeCcTBOM CTPYKTYPUMPOBaAHHOIO MHOXECTBa NoACKa30K Uy BOMPOCOB;

- UHOYKTUBHbIE MeTOApl, Takne kak HAZOP.

[ns1 NOBbILLEHNA TOYHOCTW U MOSTHOThI UAEHTUMKALUM PUCKA MOTYT BbITb MCMO/Ib30BaHbI Pas3/vyHble BCMO-
MoraTtesibHble MeTo/bl, HaNpUMep MeTOA MO3rOBOrO LWITYpMa v MeTog, Jenbcu.

HeszaBMcKMO OT hakTUUECKM UCMO/b3yeMblX METOA0B MPU MAEHTUUKALMM PUCKA BXHO YUUTLIBATL Yeso-
BEUeCK/e 1 OpraHn3aunoHHble thakTopbl. OTKIOHEHUS], BbI3BaHHbIE BO3AECTBNEM YeI0BEUECKMX N OpraHu3auu-
OHHbIX (DAKTOPOB, aTakXe onacHble CobbITUSA, CBA3aHHbIE C MHDOPMALMOHHLIMY TEXHOMOMMSIMU, AO/MKHbI GbITh
yuTeHbl B NpoLecce naeHTUdmMKaLmy prcka.
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5.3 AHanu3 pucka

5.3.1 O6me nonoxeHus

AHanua pucka BKkntovaeT B cebs aHanu3 u uccnegoBaHue nHopmMauum o pucke. AHanu3 pucka obecneym-
BaET BXOAHbIE JaHHbIE NPOLIECCa OOLLEN OLEHKN pUCKka, MOMOTaeT B NPUHATUN PELLEHUIF OTHOCUTENBHO HEOBXO-
AMMOCTM 06paboTkM pucka, a Takke NOMOoraeT BeibpaTb COOTBETCTBYIOLUME CTpaTErMu u MeToabl 06paboTku
pucka.

AHanus pucka BkNoYaeT aHanu3 BepOATHOCTM U NOCNEACTBUIA NAEHTUMULMPOBAHHBIX OMACHbLIX COOLITUI C
YyYeTOM Hanuuusa u aPeKTMBHOCTU NPUMEHAEMbIX COCODOO0B ynpaBneHus. JaHHbIe 0 BePOATHOCTU COBbITUI M UX
NnocreaCcTBUAX UCMONb3YIOT Af151 ONpeaerieHnsa ypoBHS pucka.

Takke aHanu3 prucka BKIO4aeT aHanM3 MCTOMHUKOB OMAacHbIX COBbLITUIA, UX NONOXUTENbHbIX U OTpULiaTENb-
HbIX NOCNEACTBUIN U BEPOATHOCTEN NOABNEHNUSA 3TUX COObITUIA. MpU 9TOM AOMKHbI ObITb MAEHTUDULMPOBAHDI
hakTopbl, BNMSAIOLUME HA BEPOATHOCTL COOLITUSA U €ro nocneacTBusA. CoBbITUE MOXET UMETb MHOXECTBEHHbIE
NoCNeaCTBUS U MOXET BINUATL HA Pa3nuyHble Lenu. Takke 0MmkKHbl ObiTb YYTEHbI pe3ynbTaThbl MPUMEHEHUS U
3P (PEeKTUBHOCTb CYLLECTBYIOLUMX METOAO0B ynpasfeHus. PasnuyHble MeToAbl aHanusa pucka OonucaHbl B
npunoxexHun B. B CNoXHbIX CUTYaUMAX MOXET ObITb NPUMEHEHO HECKOMbBKO METOA0B.

AHanu3a pucka 00bIMHO BKMIOYAET OLIEHKY AMana3oHa BO3MOXHbIX MOCNEACTBUI COBLITUSA, CUTYaLMN UNn
06CTOATENBLCTB U COOTBETCTBYIOLLMX MM BEPOATHOCTEN A1A onpeaeneHns ypoBHA pucka. OaHaKo B HEKOTOPbIX
cnyyasix, HanpuMep, Korga nocneacTBUA HE3HAYMTENbHbI MU BEPOATHOCTb COOLITUA YPE3BblYaHO HU3KA, AN
NPUHATUS PELLEHWI MOXET ObITb AOCTATOYHO UCCNEA0BAHMIA TONBKO OAHOIO NapameTpa.

B HEKOTOPBIX Cryyasx NocrnenCcTBME MOXET ObITb Pe3ynbTaToOM peanuaaumnm HECKONMbKUX COBbITUIA UK He-
MAEHTUMULIMPOBAHHOIO COOLITUA. B 3TOM Criyuae oueHKy pucka HeoBX0AUMO COCPEefOTOUUTE HA aHaNU3€E 3Hauu-
MOCTM 1 YI3BUMOCTM KOMIMOHEHTOB MCCNEAYEMOI cucTeMbl. [pu 3TOM cnegyeT onpeaennTb METOALI 00paboTku
pucka, COOTBETCTBYIOLLME YPOBHU 3aLLMTbI U CTPATENMU BOCCTAHOBMEHUS.

MeToabl, MCNONb3yeMble NP aHanu3e pucka, MoryT ObITb KAYECTBEHHBLIMU, KONUYECTBEHHBLIMU UMK CME-
LwaHHbIMK. CTeneHb riybuHbl u AeTanu3aummn aHanm3aa 3aBucuT OT KOHKPETHON CUTYaLmMK, AOCTYNMHOCTU 0CTOBEp-
HbIX J@HHbIX M NOTPEOHOCTEN OpraHM3auum, CBA3aHHbIX C MPUHATUEM peLueHuit. HekoTopbie MeToabl U CTeneHb
JAeTanu3auum aHanusa moryT ObITb YCTAHOBIEHbI B COOTBETCTBUM C NPABOBLIMU U 00A3aTENbHBLIMU TPEOOBAHUAMM.

Mpu Ka4eCTBEHHOI OLIEHKE pUCKa OnpeaensaioT NOCNeaCTBUA, BEPOATHOCTL U YPOBEHb PUCKA NO LUKane
«BBICOKUIY, KCPEAHUN» U KHU3KMIAY; OLEHKA NOCNECTBUIN U BEPOSTHOCTU MOXET ObITb 00 bEAUHEHA; CPABHUTENb-
HYI0 OLIEHKY YPOBHS! pUCKa B 3TOM Clyyae NpOBOASAT B COOTBETCTBUU C KAYECTBEHHLIMU KPUTEPUSIMU.

B cmeLLaHHBIX METOAAX MCNOSb3YIOT YMCTIOBYIO LKAy OLIEHKU NOCINEACTBUIA, BEPOSTHOCTU U MX COYETaHUS
Ansa onpeaeneHust ypoBHA pucka no cootseTcraytoLlel hopmyne. LLkanbl MoryT ObiTb NIMHENHbIMUK, norapucmMm-
YECKUMM UK MOTYT BbITb MOCTPOEHbLI MO APYrMM NpuHUmMnam. cnonb3yemslie hopMy bl COOTBETCTBEHHO MOTYT
ObITb pa3NUYHBIMK.

[Npu KONMYECTBEHHOM aHanu3e OLeHUBAIOT NPAKTUYECKYIO 3HaYUMMOCTb U CTOMMOCTb NOCNEACTBUN, X BEPO-
SATHOCTMU M NONY4aloT 3HaYEHUE YPOBHSI PUCKa B ONpeZieNneHHbIX €AUHULIAX, yCTaHOBINEHHbIX Npu paspaboTtke obna-
CTU NPUMEHEeHUs1 MEHEPKMEHTA pUCKa. [MONHBIN KONMYECTBEHHbIN aHANU3 HE BCeraa MOXet ObITb BO3MOXEH UNn
XenarerneH u3-3a HeJoCTaTouHON MHGopMaLuKn 06 aHanNM3upyemon CcucTeMe, Buaax AeATenbHOCTU OpraHmsaumm,
HeJoCTaTka JaHHbIX, BIIMSHUSA YENOBEYECKOro (hakTopa v T. N. Unu NoToMy, UTO TaKOW aHanu3 He TpedyeTcs, unu
TpyAO3aTpaThl HA KONUYECTBEHHbIN aHANKU3 CIIULLIKOM BENUKKU. B Takom criyuae paHxumpoBaHue pucKOB BbICOKO-
KBanmuUMpOBaHHLIMU CrieLManMcTamm MoXeT ObiTb 6onee adekTUBHO.

Ecnu NPUMEHEH Ka4ueCTBEHHbIN aHanu3 pucka, YeTkue 06bsACHEeHUs Bcex UCnosib3yemblX TS PMUHOB U NPUH-
LIMMOB, NEXALLMX B OCHOBE KPUTEPUEB, AOMKHbI ObiTh 3aperuCTpUpOBaHbl B BUAE 3annucei.

B crny4ae npMMmeHeHus Konu4yecrseHHOro aHanusa H606X0,[|I/IMO NMOMHUTb, YTO YPOBHU BbIMUCAEHHOIO puUcka
SIBNSIOTCS TONbKO OLieHKamu. Heo6xoaumo obecneuunTs CornacoBaHHOCTb HEONPEAENEHHOCTEN NONYYEHHbIX OLe-
HOK C YPOBHEM TOYHOCTU U NPELIM3UOHHOCTM UCNONb3yEMbIX METO0B U 1aHHBIX.

YPOBHM pUCKa JOIMKHbI ObITb BbIPAXKEHBI B COOTBETCTBYIOLLMX TEPMUHAX ANS KOHKPETHOTO BUAA pUCKa B
Haubonee yao6Hoi chopme. B HEKOTOPbIX Cry4Yasx 3HAYEHUE pucka MOXET ObITb BhIpaXXeHO B BUAE pacnpeaene-
HUA BEPOATHOCTEN Anana3oHa NoCneaCTBUN.

5.3.2 OueHka MeTOA0B ynpaBrieHus

YpoBeHb puUcka 3aBUCHT OT af1eKBaTHOCTU U 3chcheKTUBHOCTM NPUMEHSIEMbIX METOAOB yNpasrieHus. [ OLEeHKM
METO0B ynpaBJieHUAA pUCKOM H606X0,[WIMO OTBETUTL Ha cneayloue BONnpocChbl:

- Kakue MeToAibl NPUMEHSAIOT A1151 CHUXKEHUA KOHKPETHOrO pucka?

- [leficTBUTENBHO N NPUMEHEHUE STMX METOAOB NPUBOAUT K 06paboTke pucka, obecnevnBatoLLei 4OCTUXE-
HUE NPMEMIIEMOTO YPOBHS pUCKa?
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- enCcTBUTENBHO N 9TM METOAbI YNpaBneHus puckoM paboTatoT, kak 3annaHupoBaHo, U X aPdEeKTUBHOCTb
npu Heo6X0AUMOCTU MOXKET ObITb NPOAEMOHCTpUpPOBaHA?

OTBETbI Ha 3TI BONPOCHI MOXHO NOMNYYUTH TONBKO MPU HANUYKUM YCTAHOBIEHHbIX B OpraHM3aLlum JoOKyMeHTa-
LM 1 NPOLIeCCOB.

YpoBeHb 3¢hheKTUBHOCTM KOHKPETHOTO MeToZa ynpaBneHns unu KombuHaummu B3auMOCBA3aHHbIX METOA0B
MOXET GbITb BbIPaXEH B BUAE KAYECTBEHHOM, CMELLAHHOW UITN KONUYECTBEHHOM OLEHKK. B GonbLUMHCTBE Cryyaes
BbICOKYIO TOMHOCTb TaKOM OLIEHKM 06ecneqnTb o4eHb TpyAaHO. OfHaKo LienecoobpasHo NPUMEHEHWE MEP MOBbILLE-
HUA YPOBHSA 3PPEKTUBHOCTY METOAA YNPABNEHUSI PUCKOM, HA OCHOBE KOTOPbLIX MOXHO CAENaTthb BbIBOA O TOM,
Kakue aencTens Heo6xoauMbl 1 Hanbonee npeanoYTUTENBHBI AN YNYyYLLEHUS yNpaBneHus puckom unm obecne-
YEHWsA pa3nu4HbIX BUAOB 06paboTku pucka.

5.3.3 AHanus nocneacTeui

Mpun aHannse nocneacTBMiM ONPeAEenAoT XapakTep U TUN BO3AEWCTBUSA, KOTOPOe MOXET MPOU3OWTM Npu
BO3HWKHOBEHUM KOHKPETHOIO COBLITUS, CUTyaLumn Unm o6cToaTenscTB. CoObITUE MOXKET OKa3aTb HECKOJIbKO BO3-
OEeNCTBUN Pa3NUYHON 3HAYMMOCTU, NOBIUATL HA JIOCTIDKEHUE HECKOMbKUX LIENEN U 3aTPOHYTb MHTEPECHI NpUYac-
THbIX CTOPOH OpraHu3aumu. BoBneyeHHble NpuyacTHblE CTOPOHbI U TUMbI NOCTIEACTBUIA, KOTOPbIE HE0BX0AMMO Npo-
aHanM3npoBaTb, ONPEAENSIIOT MPW YCTAHOBNEHUM 06NacT NPUMEHEHNSA MEHEIXMEHTA PUCKA.

AHanu3 nocrneacTBUn MOXET U3MEHSITLCA OT NPOCTOr0 ONUCAaHWA PE3yNbLTATOB A0 AeTanu3uPOBaHHOMO KOMK-
YECTBEHHOro MOAENMPOBaHUA CUTYaLMK, NPOLIECCOB M aHanNW3a ya3BUMOCTEN.

Bosgencrensa MoryT uMeTb HeGOMbLUME NOCAEeACTBUS, HO BbICOKYIO BEPOSTHOCTb MOSBMEHUS UMW 3HAYUMbIE
nocneacTBUS U HU3KYIO BEPOSITHOCTb MOSIBIIEHMSA, a TaKKe MO0 NPOMEXKYTOUHbINM BapuaHT. B HEKOTOpbIX crny4ya-
SIX YMECTHO COCPEAO0TOMUTLCA HA ONACHBIX COBLITUSAX € O4E€Hb ONACHbLIMU NOCNEACTBUSAMU, MOCKONbKY UMEHHO
3TK cOBbITUA BbI3bIBAIOT HanbonbLuee 6eCnokoCcTBO. B Apyrux cnyyasx BaXkHO NpoaHanu3upoBaTh OTAENbLHO
nocneacTBUs C BbICOKOW U HA3KOW 3HAYMMOCTbIO AN OpraHusauuun. Hanpumep, 4acto noBTOPAIOLLMECS, HE3HAUU-
TesbHbIE N0 BO3AENCTBUIO COOLITUS MOTYT UMETL BOSbLUME COBOKYTHLIE UM JONFOCPOUHLIE NocneacTsus. Kpome
TOro, AeNCTBUs N0 06paboTke STUX CUTYaLMI pPUCKA 3a4acTyIO Pa3nMyHbl, MOITOMY UX MOMIE3HO NPOAHANM3upo-
BaTb OTAENBLHO.

AHanu3 nocneacTBuii MOXET BKMOYaTh B cebs cnegyiouyee:

- YYET CYLLeCTBYIOLMX METOA 0B yNpaBreHUs PUCKOM, HanpaBfeHHbIX HA CHUXXEeHUEe NOCNEeACTBUIA U BCEX
COMYTCTBYIOLLMX (HaKTOPOB, BAUSAOLLMX HA NOCNEACTBUS;

- UCcneaoBaHne B3aMOCBA3W NOCIEACTBUIA ONACHOrO COOLITUA U YCTAHOBNEHHbIX LENEN;

- pasaernbHOe U3y4yeHue OTAaNeHHbIX NOCNEACTBUIN COOLITUA U NPOUCXOAALLMX B HACTOALLMIA MOMEHT Bpe-
MEHM, €CMNN OHM BKINIOYEHbI B 06NaCTb NPUMEHEHUS OLIEHKW PUCKA;

- paccmoTpeHue BTOPUYHbIX NOCNEACTBUIA, TAKMX Kak NOCNEACTBUSA, BO3AEWHCTBYIOLLME HA B3AUMOCBA3AH-
Hbl€ CUCTEMBI, BUAbI AEATENBHOCTH, 060PYA0BAHUE UK OPraHU3aLMIO.

5.3.4 AHanus v OUeHKa BEPOATHOCTHU

[nsi OLEHKU BEPOSITHOCTM 0ObIMHO NPUMEHSIIOT CrieayioLme Tpu oBLmMx noaxoaa, KoTopble MOryT ObITb UC-
NONb30BaHbI KAK CAMOCTOSITENBbHO, TAK U COBMECTHO:

a) Ucnonb3oBaHne COOTBETCTBYIOLLUX XPOHONOIMYECKMX AAHHBIX AN uaeHTudMKaLmMmM CoObITUA nnmn cutya-
LUK, NPOM3O0LLEALLMX B MPOLLSIOM M AONYCKAIOLLMX BO3MOXXHOCTb 3KCTPaNOnsaLun Be POATHOCTU UX NOSIBNEHUA B
6yaywiemM. cnonb3yeMble AaHHbIE A0MKHBI OTHOCUTLCS K pacCMaTpuBaeMbiM cuctemam, 060pyA0BaHuIo, opra-
HU3aLMAM UNU BUAAM JEATENBHOCTY, a Takoke K Tpe00BaHWAM AEATENBHOCTHU OpraHu3aumu. Ecnu B COOTBETCTBUN
C UIMEIOLLMMMCS AAaHHBIMW H4aCTOTa NOSABMEHUS COOLITUSI O4EHb HU3KA, TO BCE OLIEHKWU BEPOATHOCTM OyayT uMeTb
BbICOKYIO HEONPEAENEHHOCTb. 3TO XapakTepHO ANsi CUTYaLui, BEPOSTHOCTb NOABMEHUA KOTOPbIX Orn3Ka K Hynio,
KOria nosiBfieHne cobbiTUA, CUTyaLumn unu obcrosATensCTs B OyayLLeM o4eHb ManoBepPOSTHO.

b) Ucnonb3oBaHue Ans OLEHKU BEPOSITHOCTU METOZ0B NPOrHO3MPOBaHUSA, TAKMX Kak aHanu3 epeBa oLmbok
M aHanu3 aepesa coobIThii (CM. NpunoxeHue B). Ecnu xpoHoNormyeckue faHHble HeAOCTYNHbI UNU HEJ0CTOBEP-
Hbl, TO AN OLIEHKW BEPOATHOCTU HEOBXOAMMO NPOBECTM aHANU3 CUCTEMbI, AEATENBHOCTU, 000PYA0BAHUA UNU
opraHu3aumu n COOTBETCTBYIOLLMX OTKA30B Unu paboTocnocobHbIX COCTOSIHMIA. [INA OLeHKN BEPOATHOCTM [MaBHO-
ro cobbITUA YUCTOBBIE AaHHbIE ANA 060PyA0BaHUS, NEPCOHANA, OPraHM3aLumn U CUCTEM, NOSYYEHHbIE HA OCHOBE
aKcnnyaraumm u u3 onybnmkoBaHHbLIX UCTOMHUKOB AJ@HHbIX, CIIEAYET UCNONb30BaTh COBMECTHO. [1pu NnpuMeHeHum
METOA0B NPOrHO3MPOBAHUA BAXHO 0GECneunTb MOMHOTY aHanu3a obLein NPUHUHBI BO3MOXKHOCTU NMOSIBNEHUS
0TKa30B, BKNIOYAIOLLUX OTKA3bl PAa3NUYHbIX YACTEWH UM KOMNOHEHTOB CUCTEMBI, BbI3BAHHLIE OZJHON NPUYNHON.
[ns oueHkKKU BEPOSATHOCTHU OTKa30B 06OPYAOBAHUS U CUCTEM, A TAKKE UX SNIEMEHTOB, BbI3BaHHLIX NpOLIECCamm
M3HOCA, NPUMEHSIIOT METOALI MOAENUPOBAHMSA, MO3BONSIOLLUME YYECTb BNIUSHUE HEONPEAENEHHOCTH.

¢) cnonb3oBaHWe 3KCNepTHBLIX OLEHOK B CUCTEMATU3UPOBAHHOM U CTPYKTYPUPOBAHHOM MPOLIECCE OLIEHKU
BEPOATHOCTU. [ANA nOny4eHMs 3KCNEPTHLIX OLEHOK CreayeT UCMOoNb30BaTh BCIO AOCTYNHYIO MHOpMaLMIO,
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BKJ1I0UAs XPOHOMNOMMYECKUE aHHbIe, CBeAeHUs1 00 0CODEHHOCTAX CUCTEMBI, CneundmKe opraHu3aLmu, akcnepu-
MeHTarnbHbIE AaHHble U T. 4. CyLecTByIOT (DOPMann30BaHHbIE METOAI MOMYYEHUA IKCMNEPTHLIX OLIEHOK, KOTOPbIE
nomMoraot (popMynMpoBaTb COOTBETCTBYIOLLME BONPOCHI. [JOCTYNHbIE METO/bI BKNIOYAIOT B cebs1 MeToabl [lenbdu,
NONapHOro CPaBHEHUS!, PAHKUPOBAHUSA MO KATErOPUSIM OLIEHKN U aBCOMIOTHLIX OLIEHOK.

5.3.5 NpeaBapuTenbHbIN aHANU3

Heobxoanmo npoBeCTU aHanM3 ONacHbIX COOLITUIA, YTOOLI AEHTMMUUUPOBAaTL Hanbornee CyLECTBEHHbIE
BUAbI OMACHOCTU, UCKITIOUUTb MEHEE CYLLIECTBEHHbIE UM HE3HAYUTENbHbIE BUAbLI ONACHOCTU U3 AarnbHENLLEro
aHanu3a. OCHOBHOW LIENbIO NPeABAPUTENBHOIO aHanu3a siBMsAETCs COCPEA0TOYEHNE PECYPCOB HA CAMbIX BaXHBIX
BMAX ONACHbIX COOBLITUI U pyUCka. BaXkHO HE NPONYCTUTL COOLITUSA C BLICOKOIN YaCTOTON NOABIIEHUSA U CYLLIECTBEH-
HbIM COBOKYMHbLIM PUCKOM.

AHanu3 forKeH ObITb OCHOBAH HA KPUTEPUSIX, YCTAHOBIEHHbIX B 00NacT NPUMEHEHUA MEHEDKMEHTA PUC-
Ka. Ha satane npegBapuTenbLHOro aHanusa npUMHUMAaIoT CreayioLue peLIeHuUs:

- NnpoBoAMTL 06paboTky pucka 6e3 aanbHenLLen OLEHKM;

- UCKNIOYNTb U3 006paboTKM HE3HaUMTENbHbIE BUABI pucka, 06paboTka KOTOPbIX HeoNpaBAaHHA U HeUeneco-
obpa3sHa;

- NpoAoMKUTL Bonee AeTanbHyI0 OLIEHKY pUcka.

McxoaHble npeanonoXXeHns U NONyYEHHbIE Pe3yrnbTarbl A0DKHbI ObiTh 3apEerncTpUpPOBaHbLI.

5.3.6 HeonpeneneHHOCTb U YYBCTBUTENbHOCTb

YacTto aHanu3y pucka npucyLLia 3HauuTenbHas HeonpeaeneHHOCTb. [oHuMaHue HeonpeaenNeHHOCTU Heoo-
x0auMo Ans 9phEeKTUBHOW HTEPNPETALIMM PE3yNnbTaToOB aHanm3a pucka u COOTBETCTBYIOLLEro oOMeHa uHcpopma-
uunen. AHanu3 HeonpeaeneHHOCTU, COOTBETCTBYIOLLMI AAHHBIM METOAAM U MOAENAM, UCNONb3yEMbIM ANA UAEH-
TudUKaLMmM n aHanM3a pUcka, UrpaeT BaXKHYIO porb. AHANU3 HEONPeAENeHHOCTU BKNOYAeT onpeaeneHne norpeLw-
HOCTEe pe3ysbTarToB, BbI3BaHHbLIX U3MEHEHUSIMU NApaMETPOB U NPeANonoXeHuin. C aHanu3om HeonpeaeneHHoCTU
TECHO CBA3aH aHanu3 YyBCTBUTENbHOCTHU.

AHanu3 4yBCTBMTENBLHOCTU BKITIOYAET B cebs onpeeneHne aMnnutyabl MUBMEHEHUI PUCKa B 3aBUCUMOCTU
OT U3MEHEHMWII OTAENbHLIX MHAMBUAYAaNbHbIX BXOAHbIX NAapaMeTPoB. Takoi aHanu3 NPUMEHSAIOT ANA naeHTUdMKa-
LM LaHHBIX, ANS KOTOPbIX HE0OX0AMMA BbICOKAsi TOHHOCTb, U JAHHBIX, K TOYHOCTU KOTOPbIX PUCK MEHEE YyBCTBU-
TEMEH.

MonHOTa M TOYMHOCTb aHanu3a pucka AosmiHbl ObiTb 06ecneyYeHbl HACTONbKO, HACKONBLKO BO3MOXHO. McToY-
HUKU HEONPEAENEHHOCTU AOMKHbI ObITb MAEHTUULMPOBaHBI ANA BCEX UCCNEAYEeMbIX Noka3aTenei, No3ToMy crie-
AyeT UCnonb30BaThb BCHO U3BECTHYIO MHGOPMALUIO O HeonpeaeneHHOCTN NPUMEHSeMbIX MOAENei, METOA0B U
JaHHbIX. PesynsraTbl aHan3a napaMmeTpoB YyBCTBUTENBHOCTW AOSDKHBI ObITb YCTAHOBNEHbI.

5.4 CpaBHUTenbHas OLEHKa pucka

CpaBHUTENbHAsA OLIEHKa pyUcKa BKtouaeT B cebs CONOCTaBNEHNE YPOBHS PUCKA C KpUTEPUSIMU pUCKA, YCTa-
HOBINEHHBLIMY NpU onpeaerieHnn 0bnacTn NpUMEHEHUA MEHEMXKMEHTA pUCKa, 4Ns ONpeAeneHus Tna pucka u ero
3HAYUMOCTU.

CpaBHUTENbHAs OLEHKA PUCKA NCMONb3YeT MHDOPMALIMIO O PUCKE, NONMYYEHHYIO NPU aHanu3se pucka. Pe-
3ynbTaTbl CPABHUTENBHO OLEHKW PUCKA UCTIONb3YIOT AR NPUHATUA PELLEHMIE 0 ByAyLLMX AENCTBUSX. STUYECKME,
ropuanyeckue, puHaHCOBbLIE U APYrie BOMPOChHI, & TAKKE BOCNPUATUE PUCKA OpraHM3aLmelr MoryT NOBMNMATL Ha
NPUHSATWE PELLEHUS.

MpuHUMaemble peLUeHUst MOTYT KacaTbCsl Takux BOMPOCOB Kak:

- HeobxoaMMoCTb 06paboTKM prCka;

- IpUopuTETbLI 06PaABOTKM PUCKA;

- He06X0AMMOCTb BbIMNOMHEHUS A EUCTBUIA;

- BbIGop cnocoba 06paboTku pucka.

Xapakrep NPMHUMAEMbIX PELLIEHMUIA U UCMONB3YEMBIE KPUTEPUW MPU NPUHATUKN PELLIEHWIA paHee YCTaHOBMEHbI
npuw onpeaeneHum obnactu NpUMeHeHUs, OAHAKO Ha JaHHOM STane OHU A0MKHbI ObITk NOBTOPHO M Bonee noapoob-
HO PaCCMOTPEHBI C TOYKW 3PEHUST YIKE MONYYEHHbIX JaHHbIX 06 UAEHTUMDULIMPOBAHHBIX ONMACHOCTAX U PUCKE.

Haubonee npocras CTPyKTypa AN onpeaeneHns KpuTEPUEB PUCKka — 9TO YCTaHOBMNEHUE OAHOr0 YPOBHS,
pasaensioLLero onacHOCTM U pUCK, Tpedytowine 06paboTku, OT TEX, KOTOPLIE NOA0BHBIX AelCTBUI He TPeByIoT.
MpuMeHeHne Takoi CTPYKTYPbI MPUBOAUT K NPOCTbIM M MOHATHBLIM PE3ynkTaTaM, 04HAKO HE OTpaXaeT Heonpese-
NEHHOCTb, MPUCYLLYIO OLIEHKE PUCKA U YCTAHOBMEHHOMY NOrPaHUYHOMY YPOBHIO pUCKa.

PeweHue o HeobxoammMocTu u cnocobax 06paboTku pucKa 3aBUCUT OT 3aTpaT M NPEUMYLLECTB NPUHATUS
pucKa 1 ynyyLLeHns ynpaBneHus pUCKOM.
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B cooTBeTCTBUM C 0OLLMM NOAXOA0M CrieayeT pa3fieNnuTb PUCK HA TPU FPYNMbI.

a) BeicLuas rpynna, B KOTOPOV YPOBEHb pUCKa ABNSIETCA HEAOMYCTUMbIM, 6E30THOCUTENBHO NPEUMYLLIECTB
NPUHSITUSI PUCKA W 10X0A0B, NOMNy4aeMbIX OT AESTENLHOCTU OpraHu3anmm, 06paboTka pucka ABNAeTca Heobxoam-
MO HE3aBUCUMO OT 3aTpar.

b) CpeaHsas rpynna («cepas» obnacTtb), Ansi KOTOPOW 3aTpaTtbl U NPEUMYLLIECTBA NPUHATUA pUCKa crneayet
YYUTBIBATb, @ BO3MOXXHOCTU COOTHOCUTB C NOCNEACTBUSIMU.

¢) Huswas rpynna, B KOTOPOI YPOBEHb PUCKA HE3HAYMTESIEH UIW HACTOMbKO Marl, YTO He06X0AMMOCTb B
06paboTke pucka OTCYTCTBYET.

[nA 0THEeCEHMs pucka K HU3LLUel rpynne, ucnonb3yemoii B cpepe 6e3onacHoCcTH (B cucTEME KpUTEPUEB
ALARP" — «HW3KMii, HACKONLKO PEANbHO BO3MOXHO»), NPUMEHSIIOT CIIEYIOLLMIA NOAX0A.

[na oTHeceHus pucka k Hu3Lwen rpynne («Hu3kui, HaCkoNbKo peasibHO BO3MOXHO» B CUCTEME KPUTEPUEB
ALARPY), ucnonsayemoii B cdpepe 6e30naCHOCTU, NPUMEHAIOT CREAYIOLLMI NOAXOA: ANA HU3KOFO pUCKa B cpea-
Heii rpynne ycTaHaBnUBAIOT CKOMb3ALLYIO LKAy, B KOTOPOM 3aTpaThbl M NpeMMyLLecTBa MOryT 6bITb Henocpea-
CTBEHHO COMNOCTAaBMEHbI, 8 BO3MOXMbIN Bpe 0T COOLITUI C BLICOKUM PUCKOM CRIEAYET CHUXATb A0 TEX NOp, Noka
CTOMMOCTb JarnbHERLIEro CHKEHNA PUCKA HE NPEBLICUT NOMyYEHHbIE NPEeUMYLLIECTBA.

5.5 lokymeHTauuna

MpoLecc oLeHKU pucka A0MmKeH ObiTb 3aperncTpupoBaH BMECTE C pe3ynbraramu oueHkU. PUCK JomkeH
ObITb BEIPAXXEH B MOHATHBIX U TOMHLIX TEPMUHAX U €4UHULIAX.

Heobxoanmas cteneHb OTYETHOCTM 3aBUCUT OT Lieneit u o6nactu onpeaeneHusi oueHKU. 3a UCKNIoHeHneM
OY€EHb NPOCThLIX CNy4YaeB AOKYMEHTaLMA AOMMKHA BKNIOYATb:

- Lenu 1 obnacTb NPUMEHEHUS;

- ONMcaHne COOTBETCTBYIOLLMX CUCTEMBI, €€ YacTen U PYHKLNI;

- KPaTKOE ONMCaHUe BHELLHUX U BHYTPEHHUX Liefei n cdepbl AeATENBHOCTU OPraHu3aLmi BO B3aUMOCBA3M C
OL|EHMBAEMbIMMW CUTYaLMEl, CUCTEMON UNK OOCTOATENLCTBAMM;

- IPUMEHSEMbIE KPUTEPUM PUCKA U COOTBETCTBYHOLLIME BbIBOADI;

- HEQOCTAaTKM, NPEANONOXEHNUA U 0GOCHOBAHUS MPUHATBLIX TMMNOTES;

- METOZbI OLIEHKH;

- pesyneraTsl uASHTUMKALIMK pUCKa;

- laHHbIe, NPEANONOXEeHUS, UX UCTOYHWUKW U BanuAaLmio UX UCMOMNb30BaHUs;

- pesyneTatkl aHanMaa pucka u KOnmM4eCTBEHHYIO OLIEHKY PUCKa;

- laHHbIE aHanu3a YyBCTBUTENBLHOCTU U HEOMPEAENEHHOCTH;

- KPUTUYECKWUE NPeanonoXeHUs U apyrue pakTopsl, ANs KOTOPbIX HEOGXOAUM MOHUTOPUHT;

- MPOTOKONbI OOCY>XAEHUS Pe3ynbTaToB;

- BbIBOZIbI, 3AKITIOYEHUS U PEKOMEHAALMM;

- CCbINKM.

Ecnu oueHka pucka npon3BoauTCA B paMKax HEMPEPLIBHOTO NMPOLeCca MEHEAPKMEHTA PUCKA, TO OHA 10IDK-
Ha BbITb BLIMOMHEHA U 3aPErMCTPUPOBAHA CNOCOBOM, NO3BOSSIOLLMM UCMONbL30BAThL €€ PE3YNLTaThl HA BCEX 3Ta-
Nax>KM3HEHHOTO LMKNa CUCTEeMbl, OpraHu3aumu, 060pya0BaHUsA UMK AeaTenbHOCTM. OLieHKa A0MKHA akTyanuau-
poBaTbCsl Mo Mepe NOsy4eHMst HOBON MHApopMaLMK, U3MEHEHWS1 0BNacTU NPUMEHEHUS aHanKu3a prucka u notTpedHo-
CTeN npouecca MEHEKMEHTA.

5.6 MOHUTOPUHI 1 NOBTOPHAsA OLEHKA pUCKa

Mpouecc oLeHKN pucka BbIABUraeT Ha NepBbIii NaH 06nacTk NPUMEHEHUS OLIEHKM pUCKa, a Takxe apyrue
chakTopbl, KOTOPbIE MOrYT NOABEPrHYTHCA N3MEHEHNSIM B TEYEHWE NPOAOIPKMTENbHOTO BpeMeHu. Mpeanonarae-
Mbl€ NPEMMYLLECTBA OLIEHKU PUCKA TaKKe MOTYT M3MEHUTBLCA UIN KOPPEKTUPOBATLCA. Takne haKkTopbl JOSHKHbI
ObITb 4€TKO UAEHTUMDULMPOBAHBI A1 NPOLECCOB HENPEPLIBHOFO MOHUTOPUHIA U MOBTOPHOW OLEHKW, TaK YTOObI
OL|eHKa pucka Morsia 06HOBMATLCA N0 Mepe He0BX0AUMOCTY.

JlaHHbIe MOHUTOPWHIA OLIEHKM PUCKa AOMMKHBI ObITh MOEHTUULMPOBAaHbI M COOpaHbI.

CneayeT NnpoBOAUTE MOHUTOPUHT M PErncTpaLmio 3ppekTMBHOCTU METOZAOB YNPaBREHNUs, UCMNONb3yeMblX
npu aHanu3ae pucka. JomkHa 6biTe ONpeaeneHa OTBETCTBEHHOCTb 3@ 0hOPMNEHUE U NEPECMOTP COOTBETCTBYIO-
LLMX CBUAETENLCTB M JOKYMEHTaLUK.

1) ALARP — As Low As Reasonably Practicable (NpuHLMN pasyMHO## 4OCTaTOMHOCTH).
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5.7 MpumeHeHUE OLIEHKU PMCKA HA PA3NIMYHbIX CTAAUAX XKU3HEHHOIO LMKIa

KaxxaoMy BuAy AeATENbHOCTH, MPOEKTUPOBAHUA U pa3paboTKu NPOAYKLUUM COOTBETCTBYET CBOM XUSHEHHBINA
LIMKN: OT KOHUENUMM U pa3paboTku A0 CTaAUM NOMHOTO 3aBEPLUEHWUS SKCNNyaTaLum (MCnonb30BaHus), KOTopas,
Hanpumep, MOXET NPeaycMaTpuBaTh AEMOHTAX M yTUnM3auuio 060pya0BaHus.

OueHKa pucka MOXET ObITb NPMMEHEHA Ha BCEX CTaANAX XU3HEHHOTO LMkna. OBbIYHO €€ MHOTOKPaTHO
MCNOMb3YIOT C Pa3riMYHbIMM YPOBHAMM AeTanu3auum Ha Kaxaon CTagum XXKU3HEHHOTO LMKNa AN NPUHATUA peLue-
HUIA.

[nAa pasHbIX CTaguWii XKM3HEHHOTO LMKIa YCTAHOBMEHbI PA3NnyHble TPeGOBaHNSA U MPUMEHNUMBI Pa3NUYHbIE
METO/ bl OLIEHKU pucKa. Hanpumep, Ha cTagum KOHLENLMK U TEXHUKO-3KOHOMNYECKOTro 060CHOBaHMA, KOTAa UAEH-
TUDULMPYIOT BO3MOXKHBIE NEPCNEKTUBLI NPUMEHEHUS NPOAYKLUM, OLIEHKA PUCKA MOXET ObITb MCMONb30BaHa ANA
NPUHATUA PELLEHWUA O NPOAOIKEHUN PaboT.

B cutyaumu, korga CyLLUECTBYET HECKONBbKO BapUAaHTOB, OLIEHKA PUCKa MOXKET ObITb UCMONb30BaHa A OLEHKU
anbTepHaTUBHbIX CNOCOBGOB NpW NPUHATUM peLLeHnsl, 06ecneYnBatoLLLero Hauny4LmMin 6anaHc NoNoXMTENLHOM U
OTpULIATENBLHOTO pUCKa.

Ha cTtaguu npoekTupoBaHus 1 pa3paboTkM OLEHKA pUcka cnocobeTayeT:

- 06ecneveHuto 4onyCcTMMOro pucka CUCTEMbI;

- YCOBEPLUEHCTBOBAHUIO MPOEKTa;

- UCCNEeA0BaHWI0 9KOHOMUYECKON 3PPEKTUBHOCTY;

- naeHTudukayum cobbITUI, BO3AENCTBYIOLLMX HA NOCNeayoLwme CTagum XXM3HEHHOro LMKNa.

OueHka pucka MOXeT ObITb MCNOMNb30BaHA ANS NONyYeHus nHpopmaumu, Heobxoaumoi npu paspadoTke
npoueayp B HOPMAarnbHbIX U YPE3BbIYANHBIX YCMOBUSAX.

6 BbIbop meTOAOB OLEHKN pUCKa

6.1 O6wme nonoxeHusa

B HacTosiLem noapasaene npuBeaeHo onucaHne cnocoGos BbIGOpa METOA0B OLIEHKU pUcKa. B npunoxxeHu-
siX A1 B npuBeaeHbl OCHOBHbIE METO/IbI U MPUEMbI OLEEHKM PUCKA. B HEKOTOPbIX Cry4asix UCMOMbL3YIOT HECKONbLKO
METOA0B OLIeHKU pucka.

6.2 BoiGop MeToaa

OueHKa pucka MOXET ObiTb BLINOHEHA C PA3TIMYHOI CTENEHBIO IMYOUHBI M AeTanNU3aLumn ¢ UCNONb30BaHUEM
OJHOTO WU HECKOMbKUX METOAOB PA3HOTO YPOBHS CMOXHOCTU. POPMA OLIEHKN 1 €€ BbIXOAHbIE AAHHbIE AOMKHbI
ObITb COBMECTUMbI C KPUTEPUAMMU PUCKA, YCTAHOBEHHLIMU NPYK onpeaeneHuu obnacTu npumeHeHus. B npunoxe-
HWUKM A nokasaHbl KOHUENTYanbHbIE COOTHOLLEHMS] MEXAY Pa3NUYHLIMU KaTEFOPUAMU METOAOB OLIEHKN pUCKa U
CyLLECTBEHHbIMU (paKTOpPaMu pUCKa B KOHKPETHON CUTYaLUK U NPUBEAEHbI NPUMEpPLI BbiIGOpa MeToaa OUEHKU
puUcka AN KOHKPETHOW CUTYyaLuu.

Mpu BbIGOPE METOAA OLIEHKU PUCKA HEOOXOAUMO YUUTLIBATD, YTO METOA AOIDKEH:

- COOTBETCTBOBAaTb paccMaTpMBaeMOM CUTYaLIMKM U OpraHu3aLuy;

- NPeaoCTaBNATL pesynsrarthl B (hopme, CMOCOOCTBYIOLLEH MOBLILLEHUIO OCBEAOMNEHHOCTU O BUAE pUCKa U
cnocobax ero o6paboTkm;

- o6ecneunBaTb NPOCNEXMBAEMOCTb, BOCNIPOM3BOAMMOCTb U Bepuchukaumio npoLecca u pesynsratos.

HorkHo GbITb NpuBeAeHO 060CHOBaHWe BbIGOpa METOAOB OLIEHKM pUCKa C yKa3aHUEM UX NPUEMIEMOCTU U
npurogHocTu. Heo6xoanmo o6ecneunTb COOTBETCTBUE UCMIONb3YEMbIX METOI0B U BbIXOAHBIX AAHHBIX AN 06be-
AUHEHNUS Pe3ynbTaToB Pa3NUYHbIX MCCIEA0BaHUN.

Mocne NpMHATUS peLLEeHMs O BbIMOMHEHWUU OLIEHKW PUCKa U onpeaeneHuns obnactu ee npuMeHeHus cneayet
BbIGpaTh METOALI OLIEHKU PUCKA HA OCHOBE:

- uenu uccnegosaHus. Lienum oueHku pucka HenocpeacTBEHHO CBA3aHbI C UCMOSb3yeMbIMU MeToaaMu. Ha-
npuMep, eCnu NPOBOAMTCH CPABHUTENBHOE UCCMNEAOBAHME PA3HbIX BAPMAHTOB, TO MOTYT ObiTb NPUMEHEHbI MEHee
AeTanM3mpoBaHHbIE MOAENW ONMUCAHUSI NOCNEACTBUIA AT aHANOTUYHBIX YAaCTEN CUCTEMDI;

- OTBETCTBEHHOCTU NPUHUMAEMBIX PELLEHUIA. B HEKOTOPBIX Crydasx He06X0AUM BLICOKUI YPOBEHL AeTanu-
3auuu, YToObI NPUHATL PELLEHUE, B APYTUX — AOCTATOYHO Oonee o6Lwero NOHMMaHus;

- TMNa v AuanasoHa aHanu3npyemoro pucka;

- BO3MOXXHbIX MOCNEACTBUI ONACHOro CoObITUS. PelueHne 0THOCUTENBHO rNyOUHbI OLIEHKM PUCKA AOSHKHO
OTpaXkaTb HA4anbHOE BOCNPUSATUE NOCNEACTBUI (KOTOPOE, CKOpee BCEro, UBMEHUTCA NOCNE 3aBEpLUEHUS NpeaBa-
PUTENBHOW OLIEHKU PUCKA);
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- CTENEeHN HeoDX0ANMbIX 9KCMEPTU3, YENOBEYECKUX U APYruX pecypcos. MNpoCcToi NPpaBMbHO NPUMEHEH-
HbI METOZ, MOXET 00eCcneYnTb NyyLlLne pe3ynbraThbl, €Cru OH COOTBETCTBYET 00nacTh NPUMEHEHMUS OLIEHKHU, YEM
CnoXHas npoueaypa, BbINOMHEHHAsA € OLnOkaMu. OGbIMHO YCUNUA NO OLIEHKE PUCKA AOSHKHbI COOTBETCTBOBATb
YPOBHIO aHanNn3MpyemMoro pucka;

- AOCTYNHOCTW MHCPOPMALMM U faHHbBIX. [INs HEKOTOPbLIX METOA0B HE06X0aAUMO GonbLue HdOpMaLmu U
AaHHbIX, Yem Ana Apyrux;

- NoTpeBHOCTU B MOAUdDMKALMN/OOHOBNEHUM OLEHKM pyUcka. Bo3MOXxHO, B OyayLieM oueHka AormkHa ObiTb
u3sMeHeHa/oBHOBMEeHa, U 451 3TOr0 MOTYT ObITb MPUMEHEHbI Pa3NNYHbIE METOADI;

- 005A3aTeNbHbIX U AOrOBOPHLIX TPEOOBaAHMIA.

Ha BbIGOp MeTOAa OLIEHKU PUCKA BIMSIOT Pa3nu4Hble hakTopbl, TAKME Kak AOCTYNHOCTb PECYPCOB, XapakTep
W CTeNeHb HeonpeaeneHHOCTH JaHHbIX M MHhopMauum, CIOKHOCTL MeToAa (CM. Tabnuuy A.2).

6.3 [locTynHOCTL pecypcos

Ha BbI6Op MeToAa OUEHKM prUCKa BNKUAIOT cneayiowme dhakTopbl AOCTYNHOCTU PeCYpPCOB:
- NPaKTUYECKUIA ONbIT, HABbIKA Y BO3MOXHOCTM rPYNNbl OLUEHKU pUCKa;

- OrpaHMYEHuUs N0 BPEMEHU U APYTUE PECYPChl OPraHn3auuu;

- DOCTYMHbIN BIOAXKET, €CNKU HEO0OXO0AMMbI BHELLHUE PECYPChI.

6.4 Xapakrtep u cTeneHb HeonpeaerneHHOCTU uHopmMauuu

Xapakrep 1 cTeneHb HeonpPeaeneHHOCTU HAoPMaLIMK BKMIOYAIOT B Ce6A NOHMMAaHKE Ka4eCTBa, Konu4ecTBa
1 NOMHOTbI MHGpOpMALMK O paccMaTpuBaemMoM pucke. NMoHuMaHue BknovaeT B ce6A 0CO3HaHWE AOCTaTOYHOCTH
nony4YeHHon nHdpopmMaLum o pucke, ero UCTOYHMKAX U NPUIMHAX, €ro NOCNeACTBUAX ANA AOCTUKEHUNA YCTAHOB-
NEeHHbIX Lenei. HeonpegeneHHOCTb MOXET ObITb CBA3aHA C HEONPEAENEHHOCTLIO AAHHbIX U HEAOCTATKOM JOCTO-
BEPHbIX AaHHbIX. Hanpumep, Ans CHWKEHWSA HEONpeAEeNEHHOCTN MOTYT ObiTb U3MEHEHbI METOAbI CGOpa AAHHbIX
UnK cNOcoBbl NPUMEHEHUSA STUX METOA0B B OPraHn3aumu. MpuuMHOi HeonpeaeneHHOCTU MOXET ObITb HENpUMEHe-
H1e Ha MecTax 3 eKTUBHLIX METOAOB COOPa AaHHbIX 06 MAEHTUDULMPOBAHHOM PUCKE.

HeonpeaeneHHOCTs MOXKET ObITh HEOTBEMANEMBIM CBOWCTBOM BHELLHWUX U BHYTPEHHUX Lienew n obnactu npu-
MEHEHWUA MEeHeXXMEeHTa pucka B opraHusaumn. JJOCTynHble AaHHbIE HE BCeraa o6ecnevnBator OCTOBEPHYIO OC-
HOBY ANsi NPOrHO3UpPOBaHUA. [N yHUKanbHbLIX BUAOB PUCKA MOTYT OTCYTCTBOBaThL XPOHONOrMUYECKUE AaHHbIE, a
NPUYACTHbIE CTOPOHBLI MOTYT NO-Pa3HOMY MHTEPNPETUMPOBATh AOCTYMNHbIE AAHHBbIE 0 pucke. JTuua, BLINOMHAIOLLME
OLIEHKY p1CKa, 0MKHbI NOHUMATh TUM U XapakTep HeonpeAeneHHOCTU U OLIEHUTL €€ 3HaYeHue NS JOCTOBEPHOC-
T OLIEHKM pucka. Heobxoaumo noaaepmBaTth NOCTOSIHHbIA 06MEH MHGOpMaLIMEl 0 pUCKE C NULIAMU, MPUHUMAIO-
LLIMMK peLLeHue.

6.5 CnoXHOCTb

3apaya oueHKn pucka MOXET ObITb CIOXHOIA, HANPUMEP, OLIEHKA pUcKa AAns CrIOXHON CUCTEMbI HE CBOAUTCS
K OLIEHKE puCKa ee KOMNOHEHTOB 6e3 yyeTa ux B3aumoenCcTBUsA. B HeKOTOpbIX cny4yasx 06paboTka e AMHUYHOro
pucka MOXeT UMeTb 60MnbLLIoe 3HaYeHNE U3-3a BO3AENCTBMSI pUCKA HA APYTYIO AeATENbHOCTL. HeobxoauMo NoHu-
MaTb CBA3b NOCNeAO0BaTeNbHbIX AENCTBUI U PUCKA, UTOOLI NPEAOTBPATUTL CUTYaLMIO, NPY KOTOPOK AEWUCTBUA NO
YRPaBnNeHnio O4HUM PUCKOM NPUBOASAT K KAaTaCTPOMUECKOol cutyaumm B apyron obnacru. NMoHumaHue CrnoXXHOCTH
€aNHWUYHOTO pucka unm Habopa pMCcKOB OpPraHM3aLUK KPaHe BaXXHO NPy BbIOOpe MeToAa(0B) OLIEHKM pUcka.

6.6 Tunbl METOAOB OLIEHKM PUCKaA

MeToAabl OLEHKU pUCKa MOTYT ObITb KNAacCcUULMPOBAHbI Pa3fiMyHbIMKU CNOCOBaMM, UTO 00ECNEeYNBAET NOHU-
MaHWe X NPEMMYLLIECTB U HEAO0CTaTKOB. B Tabnuuax npunodxxeHus A Ans UNnocTpaumm nokasaHa cesidb HEKOTO-
pbIX METOAOB C UX KaTEropuei.

B npunoxxeHun B aaHo onucaHue KaXkgoro MeToa OLIEHKM PUCKa N0 OTHOLLEHUIO K MOSTyYEHHOM OLEHKe W
pekoMeHAaUMK NO €ro NPUMEHEHUIO B KOHKPETHBIX CUTYaLMAX.
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MpunoxeHue A
(cnpaBoyHoe)

KpaTkoe onucaHne MeTOO0B OLIEHKU pUCKa

A.1 Bugbl meTogoB

Knaccudumkaums MeTogoB cBA3aHa ¢ aTanamu npolecca OLeHKN pucka:

- WAEHTUUKaLMA pucka;

- aHanua pucka — aHanua nocneicTsui;

- aHanu3 pucKka — KayecTBEeHHasl, CMeLlaHHas WSIW KONMWYeCTBEHHas OLieHKa BEePOSATHOCTHLIX XapaKTepucTuk
pucka;

- aHanu3 pucka — oLeHKa 3 eKTUBHOCTM CyLLIECTBYIOLLUX CPEACTB YrpaBreHus,

- aHanua pucka — KoNWYeCcTBEHHAs OLieHKa YPOBHS pUCKa,

- CpaBHUTeNbHasA OLeHKa pucka.

Ans kaxgoro sTana npolecca OLeHKM pucka NPUMEHUMOCTb METOAAa OLEHKU pucKka onpefenseTcs Mo Likane:
CTPOro NpUMEHUM, MPUMEHUM U He NMpuMeHUM (cM. Tabnuuy A.1).

A.2 ®akTopbl, BNUsiOLME Ha BLIGOP MeToa OLEHKU pUCKa

dakTopamu, BNUALWMMIA Ha BLIGOP MeTofa OLeHKN pUCKa, ABMAHTCS:

- CNOXHOCTb NpobrieMbl U MeTOf0B, HEOGXOAMMBIX ANA aHanusa pucka;

- XapaKTep U cTeneHb HeonpefernieHHOCTU OLEeHKU pUcKa, OCHOBaHHOW Ha AOCTYMHOA MHOpMaLWMU U COOTBET-
CTBUM Liensm,

- HeobxofuMble pecypchl: BpEMEHHbIe, NHOPMaLMOHHbIE U AP.;

- BO3MOXHOCTb MOSYYEHUS KONMYECTBEHHBIX OL{EHOK BBIXOAHBIX AaHHbIX.

MpuMepbl METOJOB OLIEHKU pUcKa NpuBefeHbl B Tabnuue A.2, rae ANs KaxAoro MeTofa ykasaH ypoBeHb COOTBET-
CTBWSI STUM MPU3HaKaM Mo LUKane: BLICOKUA, CPEefHNIA UNN HU3KWIA.

Tabnuya A1 — XapaktepucTuka NpMMEHMMOCTA METOL 0B OLIEHKU pUcka

Mpovuecc oLeHKU pucka
A Homep
HaumeHoBaHWe MeToAa UaeHTucu- Hanus pucka SeT:::;; npwrio-
Kauma Mocnea- | BePOATHOCT- | ypopeny oueHka Henus
pucka cTene Hble xapakTe- pucka pucka
pUCTUKK
Mo3roBoii LTypm SA" NA?) NA NA NA B 01
CTpyKTYypUpOBaHHbIE UM YaCTUYHO SA NA NA NA NA B 02
CTPYKTYPUPOBaHHLIE UHTEPBbLIO
Metoa denbdu SA NA NA NA NA B 03
KoHTpornbHbIE NUCTLI SA NA NA NA NA B 04
MpeaBapuTensHbLIA aHanu3 onacHoc- SA NA NA NA NA B 05
Teit (PHA)
WccnegosaHue onacHocTu U pabotoc- SA SA A A A B 06
noco6Hoctn (HAZOP)
AHanu3 onacHOCTU U KPUTUYECKUX KOH- SA SA NA NA SA B 07
TponbHbiX Tovek (HACCP)
OueHKa TOKCMKOIOrM4YecKoro pucka SA SA SA SA SA B 08
CTpyKTypvpOBaHHbI aHanu3a cueHapu- SA SA SA SA SA B 09
€B METOAOM «u4TO, ecnu?» (SWIFT)
AHanus cueHapues SA SA A A A B 10
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OkoHyaHue mabnuubi A.1

Mpouecc oueHkn pucka
A Homep
HaumeHoBaHWe meToAa Wnentudn- Hamms pcka CpaBHu- | oo
Kauua BeposTHocT- Tenbran XeHua
Mocnea- p YpoBeHb oLieHKa
pucka cTBUe Hble xapakTe- pucka pcka
PUCTUKK
AHanua BosgeicteuA Ha 6usHec (BIA) A SA A A A B 11
AHanu3a nepsonpuuduHbl (RCA) NA SA SA SA SA B 12
AHanus BUA0B M NOCNeaCTBUIA OTKa- SA SA SA SA SA B 13
308 (FMEA)
AHanu3 gepeBa HeucnpaBHOCTEN A NA SA A A B 14
(FTA)
AHanus nepeBa cobbituii (ETA) A SA A A NA B 15
AHanu3 npuuyuH 1 nocnencTBui A SA SA A A B 16
MpWUYMHHO-CNEACTBEHHLIW aHanun3a SA SA NA NA NA B 17
AHanus yposHeii 3awutel (LOPA) A SA A A NA B 18
AHanus fepesa pelueHui NA SA SA A A B 19
AHarnus BnusHUA YenoBeYecKoro gak- SA SA SA SA A B 20
Topa (HRA)
AHanus «ranctyk-6aboqkar NA A SA SA A B 21
TexHu4eckoe obcnyxumBaHue, Hanpas- SA SA SA SA SA B 22
neHHoe Ha obecneyveHne HageXHOCTU
AHanus ckpbITbix gedekToB (SA) A NA NA NA NA B 23
MapkoBckuiA aHanus A SA NA NA NA B 24
MogenupoBaHune metogom MoHTe- NA NA NA NA SA B 25
Kapno
BaliecoBckuii aHanuns u cetu baiteca NA SA NA NA SA B 26
Kpusele FN A SA SA A SA B 27
MHaekekl pucka A SA SA A SA B 28
MaTpuua nocrnefcTBuid U BEPOSATHO- SA SA SA SA A B 29
cTen
AHanua acdpekTuBHocTH 3aTpaT (CBA) A SA A A A B 30
MynesTUKpUTEepUaneHLId aHanus pe- A SA A SA A B 31
WweHwuin (MCDA)

1) SA — cTporo npUMeHNM.
2 NA — He NpUMeHUM.
3) A — npuMeHNM.
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Ta6nuya A2— daktopsl, BNMAIOLUE Ha BLIGOp METOA0B OLIEHKU pucka

paboTy cuctemsl.

3HaunMMocTb Bo3feNCTBYIOWUX hakTopoB Bo3moxHoCcTb
HanmeHoBaHue nosnyyeHus
OnucaHue
MeToa OLIeHKU pUCKa Pecypcbl n HeonpeaeneH- COXHOCTL KONUYECTBEHHbIX
BO3MOXHOCTU HOCTb BbIXOAHbIX AaHHbIX
MeTtoabl HabnogeHus
KOHTpOnbHBIE AUCTHI MpocTtaa dpopma naentudpukauum pucka. Metogq nossonger
npeAcTaBUTL MONb30BaTENIO NepevyeHb UCTOYHUKOB Heonpeae-
NEHHOCTU, KoTopkle HeobxoaMMO paccMoTpeTb. Nonb3oBaTenu Huakue Huakas Huskasn Het
UCMOrNb3YIOT paHee pa3paboTaHHLIA nepeyeHb, KofeKChl (CBO-
Abl NpaBun) u cTaHgapTbl
MpeanBapuTenbHbi aHa- MpocToil MHAYKTUBHLIA MeToA aHanuaa, Lefb KOTOporo co-
nu3 onacHocTeW CTOUT B UAEHTUUKALMUKN ONACHOCTU, ONACHLIX CUTYaL il u cobbl-
o Huakue Bbicokas CpegHas Het
TWIA, KOTOpLIE MOTYT HaHECTU Bpef AeATernbHOCTU, obopyaoBa-
HUIO MU cCUCTEMaM OpraHu3auun
BcnomorarenbHble MeTOAbI
CTpyKTypUpOBaHHOE WH- Cnocob nony4veHuns Habopa mael U OLEHOK, paHXUpyeMbIX
TEPBbIO M MO3TOBOWA LUTYPM KOMaHZ 0. Mo3roBoii LUTYPM MOXHO CTUMYSTMPOBATL NyTEM Npu-
P TP A P yTmp v P Huakune Huskan Huakas Het
MEHEHWUA METO 0B UHTEPBLIO KOAUH HA OAUH» UNKN KOAUH C rpyn-
now»
MeToa denbcu MeToa nonyyeHWUs 3KCMepPTHLIX OLIEHOK, KOTOpble MOryT no-
MOYb MPU MAEHTUDUKALUN UCTOYHUKOB U BO3AEACTBUNA ON&acHo-
CTW, KONUYECTBEHHON OLlEHKE BEPOATHOCTU W NOCMEACTBUIA U
obLyeit oueHke pucka. 3To MeToa 0006LLEHMss MHeHWA akcnep- | CpefHue CpeaHss CpeaHan Het
TOB.
MeToa noaBonseT NMpoBeCTU HE3EABUCUMBIA aHanua u romno-
COBaHUWe 3KcnepToB
CTpyKTypupOBaHHLIA aHa- CucTema, nomoratoLyas rpymnne cneynanucToB naeHTUUL K-
M3 cueHapueB MeTOAOM oBaTb puck. OBLIMHO UCMOSB3YIOT Ha HEBOoMbLLUMX COBELYaHuUsX.
Henap A P P y u CpeaHue CpeaHss TNoGaa® HeT
«TO, ecnn?» (SWIFT) MpUMeHSAT 06bIYHO BMeCTe ¢ MeTOAaMWN aHanm3a U OLUEHKM
pucka
AHanua BrNvAHWSA YernoBe- MeToa nccnepnoBaHua BO3AEACTBUA YENOBEYECKOrO (haKTo-
Yyeckoro pakTopa (HRA) pa (HRA) Ha cucTemy u oLeHka oLIMBOK YeroBeka, BMUAIOLIMX Ha | CpeaHue CpeaHss CpeanHss Oa

1) CnoxHocTk 3aBUCUT OT 0coBeHHOCTEN 3aaaum.
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[TpodomxkeHue mabnuypsi A.2

HaunmeHoBaHue
MeToAa OLEHKU pucka

OnucaHue

3HauMMOCTL Bo3fencTByloWUX akTopoB

Pecypchl n
BO3MOXHOCTU

HeonpeaeneH-
HOCTb

CroXHOCTb

Bo3MOXHOCTbL
nonyyveHuns
KOJNTUYe CTBEHHbIX
BbIXOAHbIX AaHHbIX

AHanus cLlueHapueB

AHanus nepBonpuUYnHbI

MeTop aHanusa npousoLLELLUX NOTepb, UCNONb3yeMblid Ans
YCTaHOBMNEHMNS UX NPUYMH U NOUCKa CNocoboB COBEpPLUEHCTBOBA-
HUS CUCTEMBbI UMK Mpolecca npeaynpexaeHus nogobHbIX no-
Tepb B Oyayuiem. B npouecce aHanuaa Heo6xoaumo uccneno-
BaTb UCMONb3yeMble Ha MecTax MeToAbl ynpaBneHus B MOMEHT
NOSIBNEHWUS NOTEPb U BO3MOXKHOCTU YSyULIEHUA YNpaBneHus

CpeaHue

Hunakas

CpeaHas

HeTt

AHanua cueHapues

MeToa uccrieqoBaHug U UAEHTUDUKALUN BO3MOXKHBIX CLe-
HapueB pa3BuTUA cOOLITUIA MyTEM NpefCcTaBNeHUA UNKU 3KCTpa-
NONALUK U3BECTHBLIX ONacHbLIX COBLITUI U pUcka B NPeAnonoxe-
HUW, YTO Kaxabld U3 STUX CLiEHapUeB MOXeT npousoiTn. MeTtog
MOXeET ObITb Ucnonb3oBaH hopmarbHO Unu HedopmarnsHO, aHa-
N3 MOXET ObITb KAYECTBEHHLIA UMW KONMYECTBEHHbI

CpeaHue

Bricokas

CpeaHasn

Het

OueHKka ToKkcukonornyec-
KOro pucka

MeTod MAEHTUDMKALUKM N aHanNM3a ONAacHOCTEW U BO3MOX-
HbIX NyTel Mx pacnpocTpaHeHus. MeTog no3BonsieT NONny4YnTb
UHpopMaLumio o6 ypoBHe aKCMoauuuW 1 Bpeda AnNs oKpyXato-
et cpelbl U noneseH NPU OUEHKe BEPOATHOCTU HaHeCceHuA
Takoro Bpeaa

Bricokue

Bricokas

CpegHas

Ha

AHanus Bo3gencTBUA Ha
Ou3Hec

MeTo4 NO3BONAET NPOBECTU aHanu3 pucka HapyLUeHus (pas-
pYLUEHUSA) KIIOYEBLIX BUAOB AeATENEHOCTM OpraHn3auuy u naeH-
TUULUPOBaTE BOSMOXHOCTU YNpaBneHns STUMU HapyLUeHuWs-
MU (paspyLUueHUamMmn)

CpenHue

CpeaHss

CpeaHasd

HeTt

AHanus gepesa Heucn-
paBHoOCTel

MeToA, B COOTBETCTBUU C KOTOPEIM MAEHTUDULUPYIOT OTKa3
cucTembl (FNaBHoe coOLITUE) U 3aTeM OnpedensoT NyTH ero Bos-
HWKHOBEHMSA. JTW NyTW nsobpaxatoT rpacduyecks B Buge noru-
Yeckoih ApeBOBUAHOA Anarpammbl. C nomollblo AepeBa He-
NCNpaBHOCTEN UCCneaytoT cnocobbl CHUXKEHWUA UK YCTPaHeHus
noTeHLWanbHbIX NPUYNH/MCTOYHUKOB HEUCNPaBHOCTK

Bricokue

Belicokas

CpepHsn

Oa

AHanua gepesa coObITUiA

MeToZ, B COOTBETCTBUM C KOTOPBIM AN OLEHKN BEPOSTHOCTY
peanuaaum cobeITUi 1 UX Nepexoha B Apyrue cobbiTUS Ucnonb-
3Y10T MHAYKTUBHbIE BEIBOAbI

CpenHue

CpeaHas

CpegHsas

Ha
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lTpodormkeHue mabnuupi A.2

neyeHne HageXHoCTHu

HOCTH 1 3P eKkTUBHOCTU Tpebyembix 6e3onacHoCTH, HagexXHOoC-
TU U SKOHOMUYHOCTU paboTbl obopyaoBaHUA

3HaunMocTb Boaneﬁcmyrommx CbaKTOpOB B0O3MOXHOCTb
HaumeHoBaHue nonyueHns
MeTo/a OL|eHKM pucka Onucanue Pecypcbl v [ HeonpepeneH- | . KONnYecTBEHHbIX
BO3MOXHOCTH HOCTb BbIXOAHbLIX AaHHbLIX
AHanua npu4nH 1 nocnea- MeToz, 0bbeaunHAIOWMI MeTOALI lepeBa HEUCTIPABHOCTEN U
CTBUNA AepeBa coOLITUIA, NO3BONALWMWIA y4eCTb BpeMs 3anasabiBaHua. | Beicokue CpepHss Bbicokas Na
B pamkax meTozia MoryT 6bITb UCCNEL0BaHbI MPUYWHBI U Nocnea-
CTBUA BO3HUKLUEro cobbITUA
MpUYMHHO-CNEeACTBEHHLIN BoaaeicTBMe MOXET UMETb HECKOMBbKO BRMAIOLWUX (haKTo-
aHanua poB, KOTOpbIe MOTYT ObITE CrPYNNNPOBaHLI B pasfuyHble KaTero-
pun. Bnusaiowme daktopbl YacTo nAeHTUGULUPYIOT BO Bpems Huakue Huakas Cpeansas Het
npoBeAE€HUSA MO3rOBOro LUTYpMa U oTobpaxaloT B hopme apeBo-
BUAHOW CTPYKTYPbl UNU pbIbbero ckeneta
PYyHKUMOHANbHbIW aHanNu3
AHanua BuaoB u nocrnea- FMEA (aHanu3 BMaoB W NocneacTBUil OTKa3oB) ABNAETCA
cTBUM oTKa3oB (FMEA) u aHa- | meToaoM mnaeHTudUkayuum BMAOB M Npolecca pasBUTUA OTKasa
JIN3 KPUTUYHOCTM BUAOB U No- | 1 ero nocnegcteuii. CyujectByeT Heckonbko TunoB FMEA: FMEA
cneacteuii otkaso (FMECA) | npoekTa (Wnu npoaykuun) U ux KomnoHeHtoB, FMEA cuctem,
FMEA npouecca (ans npousBoACTBEHHBIX U COOPOYHBIX NpoLec-
coB), FMEA TexHu4ueckoro obcnyxusaHusa u FMEA nporpammHo-
ro obecneveHus. CpeanHue CpeaHnas CpeaHasa Oa
FMEA MOXeT conpoBoXAaTbCsl aHarIM30M KPpUTUHHOCTU Kax-
Joro Buaa oTKasa, OLeHMBAeMOro no KauecTtBeHHOW, Konude-
CTBEHHOI Unu cmelaHHow wkane (FMECA). AHanu3 KpUTUYHOC-
TWU BMAOB M NOCNEACTBUNA OTKA30B MOXET ObiTb OCHOBAH Ha OLeH-
Ke BEPOSATHOCTM TOrO, YTO UCCNeAyEMEIA BUA oTKa3a NpuseaeT K
OTKa3y CUCTEMbl UMK YPOBHIO pUCKa, COOTBETCTBYIOWEro JaHHO-
My BUZy OTKa3a, Ui NPeUMyLLEeCTBEHHOIO pucka
TexHuueckoe obcnyxusa- MeToa naeHTUdUKaLMm U BHeAPEHUA NOAUTUKN TEXHNYECKO-
HUe, HanpaBneHHoe Ha obec- | ro obcnyxuBaHusa, HanpaBneHHOW Ha AOCTUXEHUe pe3ynbraTmB- CpeaHue Cpeanss Cpeanss Oa
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lMpodomxkeHue mabnuypbi A.2

HOM MeTofe oGbefuHeHbl florMka AepeBa HeUcnpaBHOCTEN C
MOMOLLbIO KOTOPOro NPOBOASAT aHanua NpuU4uMH cobbiThA 1 aepe-
Ba coObITUIA, C MOMOLLbIO KOTOPOro NPOBOAAT aHanua nocnea-
CTBUIA

3HauMMOoCTb BO3AEUCTBYIOLYMX (haKTOpPOB Bo3sMoxHOCTL
HaumeHoBaHune nonyyeHus
MeToZ|a OLIEHKW pucka Onucatne Pecypcbl v | Heonpepenen-| . . KOMUYECTBEHHBIX
BO3MOXHOCTHU HOCTb BbIXOAHbLIX AaHHbIX
AHanua ckpbIThIX Aedek- MeToa uaeHTUdUKaLMKM CKPbITEIX owMbok npoekTa. Ans Bbl-
TOB (@aHanu3 napasuTHbIX Ue- | ABNEHUA CKpbITbIX OTKA30B MCNONbL3YIOT creynansHoe obopyao-
neu) BaHWe, nporpaMMHoe obecnevyeHmne UM MHTErpUpoBaHHbIE Cro-
co6bl NpoBepKM, KOTOpLIE MOTYT Bbi3BaTb BO3HUKHOBEHME He-
6naronpusaTHOro cobLITUA MNKU NPUOCTAHOBUTL DriaronpuaTHoe
cobbiTe. 3TN coOBLITUS He AOMKHLI ObITh BbI3BaHbl 0TKA3oM KOM- | CpefHue CpeaHsan CpepHsas Het
NOHEHTOB. OTU OTKa3sbl HOCAT CryYaiHbIil XapakTep, U UX TpyaHO
06HapyXuTb BO BpeMA UCMbITaHUA cucTeMbl. CKpBITEIE OTKAa3bl
MOIYT NPUBECTU K HapYyLUEHUAM (DYHKLMOHMPOBAHUA CUCTEMBI,
c¢60iM Npun BLINOMTHEHUM NpOrpaMMbl U flaxe CMepTu Unu Tpas-
Mam nepcoHana
McenepoBaHne onacHoc- O6wuit npouecc naeHTUMMKaLUN NOTEHLUANbHLIX ONACHOC-
™ U1 paboTocnocoBHOCTN | Tell, HanpaBneHHbI# Ha BhIABIEHWE BO3MOXHbIX cnabbix mecT
(HAZOP) UK OTKIIOHEHWA cnocoboB BhINOMHEHMsT paboT (Npeanonarae-
CpeaHue Bricokas Bricokas HeTt
MbIX UKW NpeAHasHadYeHHblX). MeToa ocHoBaH Ha ucnorb3oBa-
HUW cucTeMbl ynpaensatowmx cnos. MNpu 3ToM Takxe oLeHnBaloT
KPUTUYHOCTE BLISIBITEHHEIX OTKNOHEHWIA
AHanus onacHoOcCTH n Kpu- CucTtema npegynpexgatowmx 4eWcTBWIA, HanpaBneHHbIX Ha
TUYECKMX KOHTPOSbHLIX ToMeKk | obecrneveHne kadyecTBa NPOAYKLUMKM, HAgeXHOCTU U BeaonacHo-
(HACCP) CTW NPOLECCOB, Ha OCHOBE NMPUMEHEHUA MOHUTOPUHIa U U3Me-
N CpeaHune CpeaHsan CpeaHsan Het
peHunid cneundnyeckux XapakTepUCTUK, KOTOpble AOIMKHbLI Haxo-
OUTbCA B YCTAHOBMNEHHbIX rpaHulax (KpUuTuieckme KOHTPOrbHbIe
TOYKM)
AHanua ypoBHei 3aluThbl MeTog no3BonseT OLUEHUTb CpeAcTBa ynpaBneHus u ux ad- CpenHue Cpeaan Cpennss [la
(LOPA) thekTmBHOCTE. (MeTog HasbiBaloT aHanusom 6apbepoB.)
AHanus «rancTtyk-6abou- MpocToii cxemaTuveckuit cnocob onucaHua v aHanusa ny-
Ka» Tell peanusauuu pucka (OT onacHOCTM A0 MOCNEACTBUA U pe-
3ynLTaTOB), @ TakKe aHanusa MEeTOAOB ynpaBneHus. B AaaH- CpenHite Bhicokas Cpeanss fa
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OkoHYaHue mabnuubl A.2

HanmeHoBaHue
MeToAa OLEHKM pucKa

OnucaHue

3Ha4MMOCTb BO3AeNCTBYIOWUX (hakTOpoB

Pecypckl 1
BO3MOXHOCTM

HeonpegeneH-
HOCTb

CrnoxHocTb

Bo3amMoXHOCTb
nonyyeHuns
KONMMYeCTBEHHbIX
BbIXOAHbIX AaHHbIX

CraTucTuueckue Metoabl

MapkoBCkuiA aHanuna

MapKOBCKMIA aHanua MHorga HasbiBaloT aHanM3oM COCTOS-
HWUA, ero 0BbIMHO UCMOMB3YIT NPU aHanu3e CNOXHbIX BOCCTa-
HaBNMBaeMbIX CUCTEM, KOTOPbLIE MOMYT HaxOAUTLCS B PasnUYHbIX
COCTOSIHUAX, BKMIOY@A COCTOSIHUSI C YXYALUEHHLIMU XapakTepuc-
Tukamu paboTocnocobHOCTH

Bbicokue

Huakas

Bbicokas

Oa

MoagenuwpoBaHue meTo-
aom MoHTe-Kapno

MogenupoeaHue MeTogoM MoHTe-Kapno ucnonbayoT ANA
YCTaHOBIEHUSI U3MEHEHWA CUCTEMBI, BOZHUKAKOLWWX B peaynbTa-
TE U3MEHEHU BXOAHLIX AaHHbLIX CUCTEMBI C Y4eTOM pacnpeje-
NEHUA BXOAHBIX AaHHBIX U UX CBA3M C BEIXOAHBIMU AaHHBIMU. AHa-
M3 MoxeT BbiTb UCNOMNb3oBaH ANA MoAenu, onpeaensawoLlei
B3aMMOCBS3b BXOAHBIX U BbIXOAHBIX AaHHbIX. BXoAHblE faHHble
MOryT 6bITh ONUCaHbI Kak cnyyaiHble BenUUUHbLI COOTBETCTBYIO-
UMK pacnpeaeneHusMin 1 NnpucyLei UM HeonpederneHHOCTbIO.
[ns oueHku pucka oBLIYHO UCMOMbL3YIOT TPEYronbHbIE pacnpe-
AeneHua unu GeTa-pacnpeneneHuns

Bbicokue

Huskas

Bbicokas

[a

BailecoBcKkniA aHanua

CraTucTuyeckan npoueaypa, UCNonbaylowas Ana OLEHKM
BEPOATHOCTU pesysnibTaToB anpuopHoe pacnpefeneHue AaH-
HbIX. TOYHOCTb pesynbratoB BailecoBckoro aHanuaa saBUCUT OT
TOYHOCTU anpuopHoro pacnpegeneHun. baifecoBckasi ceTb
MoAENMPYeT NPUYNHHO-CIEACTBEHHbIE CBA3W Ha OCHOBE aHa-
nn3a BEPOATHOCTHBIX COOTHOLLEHUI BXOAHLIX AAHHBLIX U pe3ysib-
TartoB

Bbicokue

Huskasa

Boeicokas

Ha
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Mpunoxexnue B
(cnpaBouHoe)

MeToAabl OLIEHKU pUCKa

B.1 Mo3roBo# Wrypm

B.1.1 Kparkuii 0630p

Metoa Mo3roBoro LuTypMa npegacraBnsieT coboit obeyxaeHne npobnemsl rpynnoi cneuuanuctos B gobpoxena-
TenbHON MaHepe, Lienblo KOTOPOro SBMSETCA MASHTUMUKALMS BO3MOXKHBIX BUAOB OTKa3oB U COOTBETCTBYIOLLUX OMACHO-
CTeil, pUcKa, KpUTEpUEB NPUHATUSA pelueHnid n/unnu cnocoboB o0b6paboTkn pucka. TepMUH «MO3roBOM LUTYPM» HacTo
ncnonb3yloT 6onee WMpoko Anst 0603HauveHus ntoboro obcyxaeHusa B rpynne. OfgHaKo B NpoLecce KNaccu4eckoro Mos-
roBOro LUTYpMa NPUMEHSIIOT creyuarnbHble METOALI, KOra YTBEPXKAEHUA OQHUX y4acTHUKOB obcyxaeHns cnocobeTByOT
BO3HUKHOBEHMIO ¥ OCTasbHbIX Y4aCTHUKOB MO3roOBOrO LUTYPMa HOBLIX OPUrMHaNbHLIX MAEN.

MeToa npegnonaraeT cTUMyNMpoBaHWE obCyXxeHuUs1, nepuoguieckoe HanpasrneHne obCyXxaeHns rpynnel B CMeX-
Hble obnactu n obecneyeHue oxeara Npobrem, BhISIBNIEHHbIX B pesyrnbsrate o6cyxaeHus.

B.1.2 O6nactb npuMeHeHust

MeToz MO3roBoro LUTypMa MOXeT OblTb MCMONb30BaH CaMOCTOATENbHO UNU NPUMEHEH B COMETaHUU C APYrUMU
MeToAaMMn OLeHKM pucka. MeTos HampaBrieH Ha noollpeHUe 06pas3HOro MbILNEHUA YHaCTHUKOB U NPUMEHUM Ha BCeX
CTafusAX npouecca MeHeAXMeHTa pUcka U BCeX CTagMsAX XM3HEHHOro Lukna cuctembl. [JaHHblil MeTog MoXeT 6blTb
ucrone3sosaH Ans obLiero obeyxaeHus, koraa NpobneMbl Tonbko UAEHTUPULMPOBaHLI, ANA Gonee AeTanbHOroO aHanu-
3a W AN KOHKPETHbLIX npobnem.

MpW NpUMEHeHUN MeToAa MO3roBoro LUTypMa BaXKHOE 3Ha4yeHue NpuaaeTca BO3MOXHOCTU YHaCTHUKOB NPOrHO3U-
poBaTb cuTyauuto. MNoaToMy AaHHbIA MeToh ocobeHHO noneseH Npu uaeHTUUKaLUN pucka NPUMEHEHUA HOBBLIX TEXHO-
NOrWiA, KOrAa OTCYTCTBYHOT JaHHblE WU HEOBXOAUMbI HOBbIE HeCTaHAapTHble cnocobbl peleHus npodnemsi.

B.1.3 BxogHble gaHHble

KomaHaa cneumanucTos, obnagaroLlmx 3HaHMEM OpraHu3aLn, CUCTEMbI, MpoLecca UNKU METOAOB, KOTOpble Heob-
XOAUMO OLIEHUTb.

B.1.4 lNpouecc BbINONHEeHUs MeToaa

Mpouecc MO3roBoro WTypMa MOXeT ObiTk hopManbHbBIM UK HedopmarbHbeiM. PopManbHBIA NPOLECC MO3roBOro
WTypMa 0bbIYHO Bonee CTPYKTYpUPOBaH: y4acTHUKW 3apaHee NOAroToBNEHL!, TOYHO YCTaHOBMEHb Lienb obeyxaeHus u
€nocobbl OLIEHKU BbIABUHYTLIX UAEN W NONYYEeHHbIX pe3ynbTaToB. HedopManbHLIA MPoLEecC MO3roBoro LITypMa MeHee
CTPYKTYPUPOBaAH U YacTO HOCUT Y3KOCMEeLManu3npoBaHHbLIN XapakTep.

B dpopManbHOM npolecce BeAyW i BLINOMHAET cneaylowme 4encTBus:

- hopMynmpyeT L0 06CyXAEHNUS HaBOASLWME U NPOBOLMPYIOLLME BONPOCHI, COOTBETCTBYIOLLME obCyxXaaeMoli npo-
Onewme;

- onpegenseT uenu obcyaeHUa n o6bACHAET ero NopsAok;

- NepBbIM Ha4nMHaeT obcyxaeHue (3agaeT HanpaBneHue obcyxaeHns), a YneHbl KoOMaHAbl paccMaTpuBaloT Bblj-
BUraeMble UAeu, cTapasch MAEeHTUULMPOBaTL Kak MOXHO Gonblue npobnemM u peweHuit. MNpu 3ToM HUKTO He obcyxaa-
€T NpaBuUIbHblE OHU UMW HET M HeoBXO0AUMOCTb BHECEHUS UX B CMMCOK. Bce naen umetoT npaBo Ha BHECEHWE B CMIUCOK,
yTo obecneunBaeT cBoOoAHOE obcyxaeHWe 6e3 3anpeToB M 0CTaHOBOK. Bece BXoAHbIE flaHHbIE MPUHUMAIOT U He nojBep-
ratoT KpUTUKe, NOSTOMY rpynna 6bICTPO NpoaBUraeTCsi B UCCEf0BaHUM U BCECTOPOHHEM 06CykaeHn npobnemb;

- BefyLUMA MOXET HanpaBUTb 06CYXAeHUe B MHOe pycrio NnyTeM NPUBNEYEHWA HOBLIX YIEHOB KOMaHfbl, Koraa
Waew, BbickasaHHble B OAHOM HanpaBneHWW, ucdepnaHbl UnNKu obcyXKaeHUe CRNLWKOM OTKOHUIOCH OT MOCTaBMEHHbIX
uenei. OcHOBHasA Lenb 3akrovaeTca B HeobxoauMocTu cobpaTthb kak MoXHO Bonblue pasHoobpa3HbiX naei Ana nocre-
fytoLero aHanusa.

B.1.5 BbixoaHble faHHbIE

BbIxofHble AaHHbIE 3aBUCAT OT CTagMW npoLecca MEHeAXXMEHTa p1cka, Ha KOTOPON NPUMEHEH METO[ MO3roBoro
LUTYpMa, HanpuMep, Ha cTaguu UaeHTUUKaLUK, BEIXOAHBIMU AaHHBIMU MOTYT BbITb NepeYHU onacHbIX cobLITHIA U Heob-
XO[UMbIX CPEACTB yNpaBreHus.

B.1.6 MNpeumyliecTBa u HegocTaTKu

MpenmyulecTBaMn MeToAa MO3roBOro LUTYpMa SBASAIOTCA:

- pa3BUTUe Yy YHaCTHUKOB HECTAHAAPTHOIO MLILLIIEHUS], KOTOPOE NoMoraeT B UaeHTUdUKaLUM HOBLIX BUAOB pUcKa
HaxoAWTb HOBbIE peLUeHUs;

- BOBNeYeHUe B 06CYKAEHNE KIOYEBbIX NMPUYACTHLIX CTOPOH W, CNefOBaTENbHO, ynyyleHne npoliecca obMeHa
MHopmauuei;

- BbICTPOTa M NErkocTb NPUMEHEHNST MeTOAA.

HepocTtaTkaMn MeToAa SABNSAIOTCH CrieAyloLme.

- BosMoxeH HeoCTaToK HaBLIKOB M 3HaHWI y4acTHUKOB obcyxaeHus Ansa apheKTUBHOrO reHepupoBaHusa uae.

- Tak Kak MeToA NPOCT U HECTPYKTYPUPOBaH, TO TPYAHO NPOBEPUTL BCECTOPOHHOCTb 06CYXAEHUSA U NOATBEPAUTb,
YTO BCE ONACHOCTU M BUAbLI pUCKa UAEHTUDULUPOBaHbI.
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- OuHamuka obcyxaeHuss B rpynne MoxXeT OblTb TaKoW, NMpW KOTOPOW HEKOTOpble y4acCTHWKU, pacronaratolime
LeHHbIMU naesamu, He nposBnseT cebs, B TO BpeMs Kak gpyrne AOMUHUPYIOT Npu obcyxaeHnn. STOT HeJoCTaToK MOXET
ObITb MPEeOAONEH NyTeM NPUBMEYEHNS KOMMNBIOTEPHOW TEXHWUKM U UCMONB30BaHNS MEeTOAa 3aKpbIThIX rpynn U AUCKyC-
CHOHHOro dpopyma. MeTog KOMMLIOTEPHOrO MO3rOBOro LUTYpMa AOMyckaeT aHOHUMHOE yvacTue, YTo no3BonseT uabe-
XKaTb JIMYHBIX U MONIUTUYECKUX pa3HOrMacuii y4acTHUKOB. Mpy Menonb3oBaHUM MeToAa 3aKpbITbIX FPYNM Maen Hanpasns-
HOTCA KOOPAMHATOPY W 3aTeM 06CyKAaloTCs YrneHaMum rpynnel.

B.2 CTpyKTypUpOBaHHbI€ UITM YaCTUUYHO CTPYKTYPUPOBaAHHbIE MHTEPBbLIO

B.2.1 Kpatkuii o630p

B CTpyKTYypupOBaHHOM WHTEPBbLIO OnpallnBaeMoMy 3afatoT BOMPOCH U3 3apaHee MOArOTOBITEHHOMO MepeyHs,
MooLpsitoLLiMe BCECTOPOHHWIA aHann3 cuTyauuu 1, Takum obpasoM, Gonee NonHyr UaeHTUdUKaLuo onacHoCTen U puc-
Ka. YacTW4HO CTpYyKTYypUpOBaHHOE WHTEPBLIO aHaNorM4YHO CTPYKTYPUPOBAHHOMY, OfHaKko oHo obecnedmBaeT GombLUyto
csobogy npu obcyxzeHnn ncenegyemoi npobnembi.

B.2.2 O6nactb NnpuMeHeHus

CTpyKTypVpOBaHHbIE U YACTUHHO CTPYKTYpUPOBaHHbIE UHTEPBbLIO MOME3Hbl B CUTyauusix, korga TpyaHo cobpatb
nNtogew ans obeyxaeHuns unu korga cesobogHoe obcyxaeHue B rpynmne HeBO3MOXHO. [laHHbIe BUAbl UHTEPBbLIO Yalle BCero
MCMOSb3YIOT KaK YacTb NpoLecca aHanuaa pucka Ans MaeHTUdUKaLmMm onacHocTel Unm oLUeHku apeKTUBHOCTY CPEACTB
ynpaeneHus. OHU MoryT GbITb MPUMEHEHLI Ha BCEX CTagusax npoekTa unu npouecca. CTPYKTYpUpOBaHHbIE U YacTUYHO
CTPYKTYPUPOBaHHbIE MHTEPBbIO MOTYT ObITb UCMOMb30BaHkEl NpK cbope BXOAHBIX AaHHbLIX 4SS OLEHKU pUCKa MpW4acTHbl-
MW CTOpOHaMMU.

B.2.3 BxoaHble AaHHble

BxogHble faHHble BKOYaloT B cebs:

- TOYHOe onpejerneHve Leneit NHTepPBbIo;

- CMUCOK onpalumBaeMblX, KOTOPLIA AOMMKEH ObiTb COCTaBMEH C Y4ETOM WHTEPECOB MpUBMeKaeMblX NPUHaCcTHLIX
CTOPOH;

- NepeYeHb BOMPOCOB.

B.2.4 MNpouecc BbINONHEeHUA MeToAa

BHavane HeobxoaMMoO COCTaBUTb NepeYeHb BOMPOCOB, HaMpaBMsoWUX pa3MblLLIEHUsT onpalmBaemoro. Bonpo-
Cbl AOMKHbI BbITb, HACKOBEKO BO3MOXHO, MPOCTLIMU, M3MOXEHLI Ha MOHATHOM AN OMpallMBaeMoro A3blke W OXBaTbl-
BaTb TOMbKO ofHY npobrnemy. OTBETElI Ha BONPOCH He AOMKHBI 6bITb OrpaHUYeHbl Mo BpeMeHn. Bo3amoxHble nocnegyio-
LMe BONPOCHI, HanpaBfeHHbIe Ha pasbsCHeHUe OTBETOB, AOSMKHbLI ObITb NOArOTOBIEHHI 3apaHee.

3aTeM BOnpockl A0MKHbI GbiITb NPEANoXeHbl onpaluMBaeMoMy nuuy. MNpu yTOUHEHUsIX OTBETHI AOMKHLI GbiTb orpa-
HUYeHbl No BpeMeHU. Heobxogumo crnefuTb 3a Tem, 4ToObl NOCTAHOBKA BONpPOCa He NofckasbiBana onpalumsaemMoMmy
onpefeneHHbI OTBET.

Mpw aHanu3e oTBETOB HeobxoAUMO NPOABNATL FMOKOCTb U 06ecneYnTb BO3ZMOXHOCTL UCCNEeAoBaHua obnacTten,
npegnaraembiX ornpalluBaeMbIMU B CBOUX OTBETaX.

B.2.5 BbixoaHble AaHHble

BbIXOAHLIMU AaHHLIMU ABRSiETCS] MHGOPMaUUsa 0 BOCMPUATUW NPUHAcTHBIMWU CTOPOHaMK npobrneM, Kotopbie SAB-
NATCA NPeAMETOM UHTEPBLIO.

B.2.6 NMpeumyLuiecTBa n He[OCTaTKN

MpeumyLlecTBa CTPYKTYPUPOBAHHOIO MHTEPBLIO:

- CTpyKTyp1poOBaHHble MHTEPBLIO MO3BONAT ONpalUMBaeMbIiM aHanu3npoBaTb Npobnemy.

- O6bMeH uHdopMaLMeil «OAUH Ha OAUH» MOXET NMO3BONUTL paccMoTpeTb NpobnemMy co BCeX CTOPOH.

- MeToa nosBonsieT BoBneyb B o6cyxaeHne npobnemsl 6onbluee KONUYECTBO NPUHACTHLIX CTOPOH, Y€M MO3rOBOIA
LUTYpPM, B KOTOPOM 3afieiicTBOBaHa OTHOCUTENbHO Hebonbluas rpynna nu.

HepocTtaTtku BkritovatoT B cebs cnegyiolee:

- CTpyKTypupoBaHHOe MHTEpBbLIO TpebyeT BonblUMX 3aTpaT BpEMEHU UHTEpPBLIOepa AN nornyyeHus U obpaboTku
pa3Hoobpa3sHbIX U MHOTOYMCIIEHHBIX MHEHUWIA 0 npobneme.

- Metoa aonyckaeT npeaB3ATOCTb U HexXenaHue obeyxaarb npobnemy B rpynne.

- MNpwn NnpuMeHeHUn MeToAa TPYAHO NPUMEHUTE CMOCODBLI CTUMYNMPOBAHUA U (haHTa3uK YenoBeka, KoTopble ABNs-
toTCcsi 0COBEHHOCTLIO MO3rOBOrO LUTYpMa.

B.3 Metoa Oenbchu

B.3.1 Kparkuii 0630p

MeToa denbchun npegHasHayeH ans nonyvyeHus 0606LLeHHOro MHEHUSA FPYNMbl 3KCNEPTOB. XOTA faHHbIA TEPMUH B
HacTosiLee BpeMsi 4acTo UCMONb3ytoT Goree LUMpOoKo BO Bcex (hopMax MO3rOBOrO LTYpMa, CYLECTBEHHOW 0COBEHHOCTbIO
MeToaa [enbdu SBnAeTCA TO, YTO SKCMEPTHI BbIpaXaloT CBOE MHEHWE WHAWBWAYaNbHO W AHOHUMHO, NMPU 3TOM UMeN
BO3MOXHOCTb Y3HaTb MHEHUSI APYTUX IKCMEPTOB.

B.3.2 O6nactb npuMeHeHus

MeTtog denbgu MoxeT ObITb NPUMEHEH Ha BCeX CTafusiX Npolecca MeHeAXMEHTa pUcka Urm Bcex aTanax Xua-
HEHHOro LMKna CUCTEMBI, Beje, rae HeobXoA4MMbl corflacoBaHHbIE OLEHKU 3KCNepToB.

B.3.3 BxoagHble AaHHble

BapuaHTbl pelueHuit npobnemsl, Ans otbopa KOTOPbIX HEOBXOAUMO COrNacoBaHHOe eAUHOE MHEHMWe.
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B.3.4 [Npouecc BbinonHeHust MeToaa

Mpouyecc BkNtovaeT B ceba npoBeeHUe YaCTUYHO CTPYKTYPUPOBAHHOIO aHKETHOMO onpoca rpynnbl 9KCNepToB.
Mpu aTOM 3KCNEepThl HE JOIDKHBI BCTpEYaThesi ApYr C APYroM, YTO No3BonseT obecneunTs HE3aBUCUMOCTb UX MHEHUIA.

[ormxHa 6bITh BLINOMHEHa criegytollas npouegypa:

- chopMupoBaHue rpynnbl BLINOMTHEHUST U MOHUTOPUHIa npouecca denbdum;

- BbIGOp rpynnbl 3kcnepToB (MOryT 6biTb cOPMUPOBaHLI OflHA UMW HECKONBLKO rpynn cneunmannucTos),

- pa3paboTka NepBOHa4YaNIbHOrO NepeYHsi BOMPOCOB,

- TeCTUpOBaHME NepeyYHsi BOMpOCOB,

- OTNpaBKa NepeyYHsi BONPOCOB UHAUBUAYASbHO KaXKAOMY YHacCTHUKY AUCKYCCUM,

- aHanu3 n o6oblLeHne OTBETOB 3KCMEPTOB M pacnpocTpaHeHWe pesynsTaToB Cpefu YH4aCTHUKOB AUCKYCCUM;

- MOBTOPHEIA ONPOC Y4aCTHUKOB UCKYCCUM U NOBTOPEHUE MpoLjecca 40 TeX Mop, noka He byaeT AOCTUrHYTO corna-
cue no obcyxaaemoit npobrneme.

B.3.5 BbixogHble AaHHble

EauvHoe MHeHue no npobneme.

B.3.6 NpeunmMywiectBa u HeAoCTaTKU

MpeumyllecTBa MeTOAa BKIo4YaloT B cebs cnegyiouyee:

- MNockonbKy npoueaypa sBASETCA aHOHUMHOMW, 6ornee BepoATHO, YTO GyAyT BblpaXeHbl HENONYNApPHbIE MHEHUS.

- Bce B3rnsgbl Ha npo6rneMy paBHO3HaYHLI, YTO MO3BONSAET M3bexaTb 4OMUHUPOBaHUST MHEHWUST OTAENbHBLIX NuL,.

- Mony4eHne npaB co6CTBEHHOCTU Ha BLIXOAHbIE laHHbIe.

- YyacTHUKM 06CyXAeHUs He AOMKHbI HaXoAMTbCS B OHOM KOHKPETHOM MeCTe B KOHKPETHOE BpEMS.

- Hepoctatku MeToza BKIoYaloT B cebs criefytowee.

- MeTog denbdu ABNseTCA TPYAOEMKMM U 3aTpaTHLIM MO BPEMEHW.

- YYacTHUKW JOMXHbI ObITb B COCTOSAHUMU TOYHO WU ACHO BbIpasuTb CBOW MbICMW B MUCbMEHHON dopMe.

B.4 KOHTpOnbHble NUCTDI

B.4.1 Kpatkuit 0630p

KoHTponbHble NUCTLI NpeAcTaBnsloT coboil nepedHn oNacHOCTeN, pUcka UNKU OTKasoB CPEACTB yNpaBreHusi, KOTo-
pble 06bI4HO paspabaTbiBaloT Ha OCHOBE MOSIYYEHHOro paHee OnbiTa, pe3ynbTaToB NpeAbliAYLEd OLEHKU pucka unu
pesynsTaToB OTKa30B, NPOM3OWEALWNX B MPOLLOM.

B.4.2 O6nactb NpuMeHeHns

KOHTPOMNBHBIA NMUCT MOXET ObITb UCNOMb30BaH ANA UAEHTUDUKALUWM ONACHOCTEN U pUCKa WUIM OLIeHKU adbdeKTmB-
HOCTMW cpefcTB ynpasneHus. KoHTposbHble NIMCThl MOTYT GbITb MCMOMb30BaHbl Ha BCEX CTaAWSAX XKU3HEHHOIO LMKIa npo-
AyKuuK, npouecca Unu cucteMbl. KOHTPOMbHbIE NIMCTBI MOTYT BbITh UCMOMb30BaHbl Kak YacTb APYruX METOL0B OLeHKU
pvcka, ofHako oHW HauBoree monesHbl ANS NPOBEPKM MOMHOTHLI pacCMOTPEHUS UccrieayeMoit npobnemel nocne npu-
MeHeHWsA 6onee obpasHbIX U TBOPYECKUX METOAOB NpU MAEHTUMUKaLUKU HOBLIX NpobrneMm.

B.4.3 BxogHble gaHHble

MpegLwecTBytowas nHgopMaLMs U SKCNepTHLIE OLIEHKM No npobneme, obecnevnBatoyme BeIGOp BONPOCOB U pas-
paboTKy 3HAYMMOro KOHTPOSBLHOMO fiMCTa (KenaTeslbHO YTBEePXAEHHOrO).

B.4.4 MNpouecc BbINONHEHUA MeToaa

HormkHa 6bITh BhINOMHEHa criefytolasn npoueaypa:

- onpegeneHue obnactu NpUMeHeHus;

- COCTaBIieHMEe KOHTPOSIBHOrO NUcTa TaknM obpasoM, 4Tobbl OH oXBaTbiBan BCl 06MacTb NpUMeHeHna. KoHT-
porbHbIE FIMCTBI 4OMKHBI ObITh TLaTeNbHO COCTaBMNeHbl Ans AOCTUXKEHUSA NOCTaBMNeHHOW Uenu. Hanpumep, cocTaBneH-
HbIiA paHee KOHTPOSbHLIA JIUCT He MOXET ObITb MCNOMb3oBaH NpU UAESHTUMUKALMN HOBLIX OMACHOCTER MU pUCKa;

- NMULO WNu rpynna nuw AOMxHbl NPUMEHATL KOHTPOMNBHbIA TMCT NOCNeAoBaTenbHO K KaX4oMy SfIeMeHTy npouec-
ca Unn CUCTEeMBI ANA ONpPeAereHns Toro, NpeacTaBeH N 3TOT SMEMEHT B KOHTPOSIbHOM JIUCTE.

B.4.5 BbixogHble AaHHble

BbIxoagHble faHHble 3aBUCAT OT CTagMu npouecca MeHeAKMEHTa pUCKa, Ha KOTOPOW MPUMEHEHLI KOHTPOSbHbIE
nueTbl. Hanpumep, BEIXOAHBIMW faHHBIMU MOTYT ObITk MepeyHn HeafekBaTHbIX CPEACTB YNpaBneHns unu nepeyHun onac-
HOCTEN.

B.4.6 MNpeumyLwiecTBa U HegocTaTKU

MpenMyLlecTBa MeToAa KOHTPOSbHLIX NIUCTOB!

- KoHTpOnbHBIE NUCTBI MOTYT MCMOMb30BaTh fMLa, He ABMSIOLMECS JKCepTamu.

- Ecnu KOHTpOrbHbIE UCTHI XOpoLo paspaboTaHbl, TO OHU 06bLeAUHSAIOT pa3Hoobpa3Hble BUAblI 3KCNEPTHBIX OLe-
HOK B MPOCTYO AJ1A UCMOMb30BaHWA POPMY OLIEHKM.

- KoHTponbHbIe NUCTLI 06ecneqmBaroT To, YTO OCHOBHBLIE MPOGNEMbl He YNyLUEHbI.

HepocTaTkn MeToAa KOHTPOJSbHBIX JINCTOB:

- PaboTa ¢ KOHTPOMbHEIMK NUCTaMK YacTo caepxuaeT csobofy MbICNen Npu naeHTUdrKaLum onacHoCTeN.

- KoHTpOrnbHBIE NUCTLI MCMONb3YHOT ANS UCCMEf0BaHUSA KU3BECTHBIX 3HAHWAY, HO HE KU3BECTHOMO HE3HAHUS» UNN
«HEN3BECTHOr0 He3HaHUAY.

- MNpVMeHeHNe KOHTPOSBHBIX JIMCTOB MooLpsAeT hopMarnibHoe NoBeAEeHWe MepcoHana no NpUHLUMNY «rnocTaBuUTb
ranoykyy.
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- MeTog KOHTPOSMbHLIX IMCTOB OCHOBaH Ha HabrnogeHnsix, NOSTOMY CyLLECTBYET yCTOWYMBas TEHAEHUNA He BUAETb
UNnn He 3amedaTtb Npobnemsl.

B.5 NpepBapuTenbHbIii aHanns onacHocTen

B.5.1 Kparkui o630p

PHA") aBnseTcs NpocThIM MHAYKTUBHLIM METO0M aHanusa, Lierb KOTOPOro COCTOUT B UAEHTU(dMKALMN OnacHoc-
TeW, onacHbIX CUTyaLuit U coBbITUI, KOTOpble MOTYT HapyLIUTb paboTy UK HaHeCTH Bpea JaHHOMY BUAY AEATENbHOCTH,
obopyaoBaHuio UnNu cucTeme.

B.5.2 O6nactb npumeHeHHUA

PHA 06bIMHO BHINONHSAIOT HA paHHMX CTafusAX pa3paboTku NpoekTa B yCnoBUSAX HepgocTaTka UHopmaLum o aeTa-
nsx npoekra unu pabounx npoueccos. PHA yacTo npefluecTByeT AarnbHENLLUM UCCNEA0BAHUAM UMK HanpasneH Ha
nonyyeHne uHcopmauyuu ans paspabotkm TpeboBaHUin K NnpoekTUpyeMoii cucteme. PHA Taioke moxeT 6bITb nonesex
npyu aHanuse cyLlecTBYOLWMX CUCTEM, HanpaBNeHHOM Ha paHXWpoBaHWe OMacHOCTEW U pucka Ans nocneaylowero aHa-
nu3a pucka.

B.5.3 BxoaHble AaHHbIe

BxofHble AaHHbIE BKNOYaloT B ceb4:

- WHdopmMaLuto 06 oLeHUBaeMol CUCTEME;

- AOCTYNHbIE W OTHOCALLMECA K Aeny AeTafii NpoeKTa CUCTEMBI.

B.5.4 lNpouecc BbINONHEHNA METOAA

MepeyveHb onacHocTel, obLUX onacHbIX CUTyaLMil U pucka oOpMUPYIOT Ha OCHOBe criefyioLleil MHopMaLum:

- AaHHble 06 MCNONb3yeMBIX U U3roTaBNWBaEMbIX MaTepuarnax, UX XUMUYECKOW UIW UHOW aKTUBHOCTH,

- NepeyeHb Ucnosnb3yemoro obopyaoBaHus;

- cBefleHUs o pabodeit cpege;

- cxema pacrnonoxeHuss obopyaoBaHus;

- CBefIeHMS O B3aUMOAENCTBUA KOMNOHEHTOB CUCTEMbI U T. 4.

Ons naeHTUdUKauMmn pucka U AanbHedLwen oLEHKN MOXeT BbiTb BLINOMTHEH KaYeCTBEHHLIA aHanu3 NocneacTsuit
HeXenaTenbHOro cobbITUA U UX BEPOATHOCTEN.

PHA cnepyeT noBTOpsATL MO Mepe NpOXOoXAEeHUS CTafuil NPOEKTMPOBaHUS, pa3paboTku U UcnblTaHWi ANA BbISB-
TNeHUs1 HOBbIX ONAcHOCTeW U BHECEHUSI HEOOX0AUMBIX M3MeHEHUI. [onyyeHHble pesynsraTtel MOryT ObiTh NpeacTaBneHb
B BUAe Tabnuupl unu B BUAE «AepeBar.

B.5.5 BbixogHble AaHHbIe

BbIxoAHble AaHHbIe BKNOYaloOT B ce6s:

- MepeyeHb onacHOCTeN U COOTBETCTBYIOLLErO PUCKa;

- pekoMeHAaLuu no NpUHSATUIO pucka, peKoMeHAYEMble CpeacTBa ynpasneHus, TpeboBaHNA K KOHCTPYKLUN UNK
3anpoc Ha BbINonHeHWe Goree feTansHOW OLEHKM.

B.5.6 MNpenmyluecTBa U HegocTaTKu

MpenmyLiecTBa MeToaa:

- MeTog PHA MOXHO ncnons3oBaTth B CUTYaL WU OrpaHU4eHHon nHopmMaumu.

- MeTop PHA nosBonsieT nccrnefoBaTk PUCK HA CaMblX PaHHUX CTafusX KU3HEHHOTO LWUKNa CUCTEMBI.

HepocTatkn MeToga:

- MeTtop PHA npegocTaBnseT TONbKO NpeaBapuTenbHYO MHDopMaLmLo.

- MeTop PHA He siBNsieTCs BCECTOPOHHUM METOLOM U He MoxeT oBecnednTe nogpobHyto MHpopmaumo o6 onac-
HbIX COBBLITUSX M cnocobax Ux NpefoTBpaLleHus.

B.6 UccnepoBanue HAZOP

B.6.1 Kparkuii o630p

A66peBnaTypa HAZOP?) osHauaeT uccrieqoBaHne onacHocTi 1 paboTocnocoBHocTy. Mccnegosanne HAZOP npeg-
cTaBnseT cobo CTPYKTYPMPOBaHHLIN U CUCTEMATU3UPOBAHHBI aHanus 3anfiaHupoBaHHbIX UMK CYLLIECTBYOLUX NPOAYK-
Luu, npolecca, npoueaypsl unm cuctemsl. MccnegosaHne HAZOP sBnseTcs MeTOAOM UAESHTUMDUKALIMM ONacHOCTER 1
pvcka ans niofeil, o6opyoBaHusi, OKpyKatoLein cpefbl /Mnu AoCTUXEHUS Leneil opraHusauuu. OT rpynnel nccnegosa-
HUA HAZOP 06bl4HO 0XuMAatoT No BO3MOXHOCTU KOHKPETHLIX peLueHuit no obpaboTke pucka.

HAZOP sBnseTcs Ka4yeCTBEHHBEIM METOOM, OCHOBAHHBIM Ha WUCMOMb30BaHUW YNPaBMSAOWMX CrOB, KOTOpble Mo-
MoratoT MOHSATb, MOYeMy Liefn NPOEKTUPOBaHMWS UMK YCNOBUA OYHKLMOHWPOBaHWS He MOTYT 6bITb JOCTUMHYThI Ha KaX4 oM
3Tane npoekTa, npouecca, npoueaypbl Unn cuctembl. Mccnegosanme HAZOP o6blMHO BBIMOMHAET MeXAUCLMNINHAP-
Has rpynna B TEYEHWN HECKONbKUX 3acefaHunii.

WUcenepnosanme HAZOP, nogo6Ho meTogy FMEA, HanpaBrneHo Ha naeHTUdMKaLuio BUAOB OTKa3oB npolecca, cuc-
TeMbl UNK NpoLieAypLl, UX NPUYKH 1 nocneacTeuin. OTnuune uccnegosanma HAZOP oT MeTofa FMEA 3aknto4yaeTcs B TOM,
YTO MpU NpuMeHeHun uccrnegosaHus HAZOP paccmaTpuBalOT HexenaTtenbHble pesyrbTaThl U OTKITOHEHUA OT HameYeH-
HbIX pesynsTaToB W YCroBUiA NS NoMcka BO3MOXHbLIX MPUYMUH U BUAOB OTKa3a, Torga kak B Metoge FMEA aHanus HaunHa-
0T C UASHTUPUKaLMKN BUAOB OTKa3a.

") Metog PHA — Preliminary Hazard Analysis.
2) HAZOP — Hazard and Operability Study.
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B.6.2 O6nactb NpUMeHeHus

Wccnegosanne HAZOP nepsoHadanbHoO Obino pa3paboTaHo ANs aHanmMsa cucTeMbl XUMUYECKUX NPoLEeccoB, HO
BMoCneAcTBUU chepa ero NpuMeHeHus beina paclunpeHa AN NPUMEHEHUST B TEXHUYECKUX CUCTEMaX U CITOXHBIX NPpous-
BoacTBax. ObnacTb NPUMeEHeHUA MeToga BKIoYaeT B cebs MexaHN4eckne U SneKTPOHHbIE CUCTEMBI, NpoLefypsl, cucTe-
Mbl MporpaMMHoOro obecneyveHusi, opraHusaUMoHHbIe U3MEHeHUs, pa3paboTKy W aHanu3 PUANYECKUX AOKYMEHTOB
(HanpumMep, KOHTPaKToB) 1 Ap.

Mpouecc uccnegosaHua HAZOP MoXeT ObiTb NPUMEHeH npu NoBbIX U3MEHEHUAX KOHCTPYKLMU, KOMMOHEeHTa(oB),
paspaboTaHHbIX NPOLeAYp W AeWCTBMIA Yenoseka.

WccnegoBanne HAZOP wuMpoko Ucnonb3ytoT AN aHanusa nporpammHoro obecnedeHns. ECru ero npuMeHsIIoT K
ynpaeneHunto 6€30NacHOCTLIO KPUTUYECKUX BUAOB 0B0OPYAOBaHUS U KOMMNLIOTEPHLIM CUCTEMaM, TO MeTo o6o3HaqatoT
CHAZOP"Y (MccnepoBaHne ynpaBreHUsi OMacHOCTLIO M paboToCnOCOBHOCTLIO AN NCCRejoBaHNe KOMMLIOTEPHOI
OMacHOCTU U paboTocnocobHOCTH).

NccneposaHne HAZOP o6bIMHO MpefNpUHUMAlOT Ha CTagun AeTanvsaunu KOHCTPYKLUWKM, Korga MofHas cxema
Hame4eHHOro npolecca yxe paspaboTaHa, 0OfHaKo eLle MOXHO BHECTU Heobxogumele nsmeHeHns. C Apyroit CTOPOHbI,
uccnefosanne HAZOP MoxeT 6bITb MPUMEHEHO NOocnefoBaTeNnbHO C PasfMYHLEIMU YNPaBnAoWUMU ClOBaMKU Ha KaxX-
Lol cTagumn NpoeKTUpoBaHWs n paszpaboTku. OHO Takke MOXET OblTb BLINOMHEHO Ha CTaAuKM NPOU3BOACTBA, OfHAKO Ha
3TO CTaAuW BHECEHWE W3MEeHEeHWIA No pesynsraTam WCCNefoBaHWini MOXeT GbiTb Bonee 3aTpaTHbIM.

B.6.3 BxoaHble AaHHble

OCHOBHbIMU BXOfHbLIMU AaHHbIMK uccnegoBanna HAZOP asnsdtoTcsa: Tekywas uHgopMaums ob nccnegyembix
cucTemMe, npoLecce UNK npouenype, a Takke Lenu U gyHKUMoHanbHble TpeboBaHWs K NpoekTy. BXoAHbIe AaHHbIe MOryT
BKMOYaTh B cebs: yepTexu, nepeveHb TpeboBaHUiA, TEXHONOrMYeCcKMe KapThl, CXeMbl YNpaBieHns MpoLeccom 1 COOTBET-
CTBYHOLLMX FTOMMYECKUX CBSA3EW CxeMbl pasMeLleHus obopyfoBaHus, npoueaypbl PYHKLMOHUPOBAHUSA W TEXHUYECKOro
obcnyxuBaHus, NnaHel JeNCTBUA B aBapuidHbIX cuTyaumsx. Ecnn HAZOP He cBsi3aH ¢ nporpaMMHbIM o6ecneveHnemM, To
BXOLHbLIMU AaHHLIMWU MOTYT ObITb NtoOble JOKYMEHTbI, OnuchiBatoLme OYHKLWU U SNIEMEHTBI UcCrefyeMblX CUCTEM U
npoueayp. Hanpumep, BXOAHBIMW AaHHBIMU MOTYT GbITh: AnarpaMMa OpraHu3aLUMoHHOW CTPYKTYpLl U OnMcaHWe oTBeT-
CTBEHHOCTM 1 006A3aHHOCTel nepcoHana, NpPOoeKT JoroBopa Wiv NpoLeayphl.

B.6.4 Mpouecc BbinonHeHns metoaa

B npouecce nccneposanus HAZOP paccMmaTpuBatoT NpoekT u TpeboBaHUsA K uccrneqyemMbiM npoleccy, npoueaype
Unn cucTeMe, nogpasfensloT UX Ha YacTu W NPOBOAST aHann3 KaxaoW U3 STUX YacTeil, YToObl 0OHapyXuTb, Kakue
OTKIOHEHWUA OT HaMeYeHHOro UCMOSNIHEHUA MOTYT MPOU3OATU, YTO MOXET ObITb NPUHYMHON BO3MOXHBIX OTKITOHEHUA W
KakoBa BEPOATHOCTb WX NOCNeACTBUA. JTUX Lienei JOCTUraloT NyTeM CUCTEMATUYECKOrO UCCMEeA0BaHNUs TOro, Kak Kax-
flas YyacTb CUCTEMbI, NpoLecca uUnn npoueaypbl pearupyet Ha U3MEHEHUs1 OCHOBHEIX NapaMeTpoB MNMpU UCMONb3OBaHUM
noaxogsLlero ynpaenstoLLero crosa. Ynpasnstolwye crosa MoryT OblTb NofobpaHbl AnNA KOHKPETHOW CUCTeMBI, Npouec-
ca unu npoueaypbl, N MoryT BbITb Mcnonb3oBaHbl 06LLMe yrpaBnsioLue crnoBa, OXBaThiBaloLLUe BCe TUMbI OTKIOHEHUH.
B Tabnuue B.1 npuBefeHbl NpUMEpPHLl YacTo MCMOMb3yeMbIX YNPaBnsAoWwmnX cnoB Ans TeXHUYeckux cucteM. MNopobHeble
ynpasnsiLme crioBa, Takne Kak «CNULLKOM paHo», «CNULIKOM MO3AHO», «6onblue», KMEHbLUE», KCIIULLIKOM AO0Mroy,
«CITULLKOM BBICTPOY», «HEMNpaBWUnbHOe HanpaBreHWey, «HenpaBunbHas Lienby, «HenpaBUrbHoe AeiicTBME» MOryT ObITb
ncnonb3oBaHel ANs MaeHTUdUKaLum ownbok onepaTopa.

Ta6nuya B.1—Tlpumep ynpasnatoLumx cnos nccnegosaHua HAZOP

TepMUHbI OnpepgeneHusa

He vunu Het [MonHoe oTpuuaHue Lenei npoekTa

Bonee (Bbilwe) KonuuyecTseHHoe yBenUYeHWE 3HaAYE€HUA MapameTpoB BLIXOAHLIX AaHHBIX WUNKU pabounx
ycrnosuii

MeHblue (Huxe) KonuyectBeHHOe yMeHbllUeHWe 3HavYeHu napameTpoB

Tak xe, Kak KonuyecTBeHHOe yBenuueHue (Hanpumep, AOMOMHUTENbLHLIA MaTepuan)

YacTb KonunyectseHHoe yMeHbLUeHUe (Hanpumep, TONbLKO OAWH WK ABa KOMMOHEHTa B CMeCcH)

BameHa/HanpoTus Jlornyeckas NpoTUBOMOMOXHOCTL (HanpUMep, NMPOTMBOTOK)

Opyroii [MonHoe oTpuuaHue Lenei nNpoekTa, pesynsrarbl NPSMO NMPOTUBOMONOXHLIE (Hanpumep, on-
naBneHne U HecoOoTBETCTBYIOWUIA MaTepuarn)

CoBMeCTUM C marepuanomM unu okpyxatowein cpepoit

Ynpaenswowue cnoBa NpUMeHUMbl K TakUM NapaMeTpaMm, Kak:

dusunyeckme cBoilcTBa Marepuana wunu npouecca

dusnyeckne ycroBus, Takue Kak TeMneparypa, CKOpPoOCTb

YKa3aHHOe HasHayeHUe KOMIMOHeHTa CUCTeMbl UMW npoekTa (HanpuMep, nepegada uHdop-
Mauuu)

OkcnnyaTalMoHHble acneKTbl

1) CHAZOP — Control Hazards and Operability Analysis.
23



FOCTP UCO/MIK 31010—2011

OTtanel uccnegosaHua HAZOP skntovatloT B cebsi:

- HasHayeHue nuua, HaaeneHHoro HeobxoAMMbIMU OTBETCTBEHHOCTBLIO Y NOTHOMOYUAMM A5 NPOBeAeHUs Uccre-
fosaHuss HAZOP u obecnevenns nobbix AeNCTBUIA, HanpaBneHHbIX Ha NOMHOe 3aBepLUeHue 3Toro npolecca;

- onpepgeneHue Uenen u obnactu NPUMEHEHNU UCCIEfOoBaHUS,

- ycTaHoBMneHne Habopa KNIoYEBbIX U YNPaBSOLWMX CHOB ANA UCCNEA0BaHUS,

- popmupoBaHue rpynnel HAZOP; B aTy rpynny o6bI4HO BKITOMAKOT 3KCNEPTOB NO OCHOBHLIM M CMEXHBIM AUCLUNIKU-
HaMm, NpPOeKTUPOBLLIUKOB U NPON3BOACTBEHHLIA NepcoHar, crnocobHbIX MPOBECTW COOTBETCTBYIOLLYHO TEXHUYECKYHO SKCnep-
TU3Y U OLIEHUTb BO3AEWCTBUE OTKNOHEHWUIA OT HAMEYEHHOro UMK CyLecTByoLero NpoekTa. PekoMeHyeTcs BKIoYaTh B
rpynrny nepcoHar, KOTopblii HENOCPEACTBEHHO He BOBreYeH B paboTbl MO paccMaTpuBaeMbIM MPOEKTY, cUCTEME, Mpo-
Lieccy unu npoueaype;

- onpegeneHue Tpebyemoit AOKyMeHTaLmu.

Ha cosewanun rpynna HAZOP nposoauT crniepytolme AeicTBUS:

- noapasfaenaeT cUcTemy, NPoLECC UM NPOLIEAYPY Ha MEHbLUWE ANEMEeHTbI, NOACMCTEMBI, NOAMPOLEeCcChl, KOMMOo-
HEeHTb ANA NPOBEAEHUA UX aHanuaa;

- cornacoBblBaeT 3a4a4vn NpoeKkTa AN KaxAoi NnoAcucTeMbl, NognpoLecca UKW KOMMOHEHTa, U 3aTeM ANSA KaXzo-
ro aneMeHTa NOACUCTEMBI MU KOMMOHEHTa NPUMEHSET ynpasnsiowue cnosa, OAHO 3a pyruM, YTO NO3BOSISIET BLISIBUTL
BO3MOXHbIE OTKNOHEHUSA, KOTOPble MOrYT MPUBECTU K HEXeNnaTenbHbIM pedynsratam,

- B cnyvae naeHTudUKaummn HexenaTenbHbIX pe3ynsraToB COrnacoBLIBAaET NPUHMUHY U NOCNEACTBUA ANA KaXA0ro
cobbITUA 1 nNpepnaraeT cnocobbl ux 06paboTkn, HanpaBnNEHHO| Ha NpeaoTBpaLLeHne WX MOBTOPHOrO NOABNEHUS WU
CMAMYEHNA BO3MOXHbIX NOCMEACTBUIA, €Crii OHN Heu3bexHbI

- perucTpupyeT u naeHTUULMpYeT NpoToKoNbl 0bCyXAeHU U NpeanoxeHHsle cnocobbl 06paboTkn pucka.

B.6.5 BbixogHble laHHble

B npouecce HAZOP BpeMs o6cyxaeHUsi No KaxkgoMy MyHKTY UCCNeaoBaHUA AOMKHO ObiTb 3aperncTpupoBaHo.
3anuncu AonxHLl BKoYaTk B cebs: ncnonbayemoe ynpasnsiolee cnoBo, OTKNOHeHWe(s), ero (Ux) BO3MOXHbIE NMPUYUHDI,
npeanoXeHHble AelcTBUS NO WAEHTUMULMPOBAHHLIM NpobnemMaM U OTBETCTBEHHOrO 3a 3TW AeilcTBuA.

[nsa noboro OTKIOHEHWs!, KOTOPOe HeNb3si UCTIPaBUTb, HEOOXOAUMO OLEHUTL €ro PUCK.

B.6.6 NpeumyLuecTBa U HepOCTAaTKU

WNceneposaHne HAZOP vMeeT cnepytolme npenmMylLlecTsa:

- MeTop obecnevnBaeT cuctemaTyeckoe U MosTHOe UccnefoBaHUe CUCTEMBI, Npouecca UnNu Npoueaypsl.

- K paboTe npusnekaroTca aKCcnepThbl MO CMEXHBIM HanpaBNeHUsaM AeSATENbHOCTH, BKOYasa cneyvanncTos, UMe-
FOLMX NPaKTUYECKUA NPOU3BOACTBEHHBIA OMBIT pabdoThl, KOTOPLIM, BEPOATHO, NPUAETCA BHEAPATL PeKOMeHAauuu no
obpaboTke pucka.

- MeTog nomoraeT B Belibope peLueHus u cnocoboB o6paboTku pucka.

- MeTog nMpUMEHUM K LLMPOKOMY fMana3oHy CUCTEM, MpoLeccoB U MpoLeayp.

- MeTof No3BonAeT TOYHO PaccMOTpeTb MPUYKMHBI U NOCNeACTBUS OWMBOK MCNoNHUTENEN.

- B pamkax npouecca HAZOP npoxoguT pernctpauus Bcex 3anucei, Yto nossonseT obecnevnTs 0ObEKTUBHLIE
cBUAeTenbCTBa ANA fanbHeiilwero aHanusa.

HepoctaTtkn nccnegosaHus HAZOP:

- [deTanbHblil aHannMa MoXeT ObiTb ANUTENbHLIM MO BPEMEHU U NOITOMY BbiTb OPOroCTOALLMM.

- OeTanbHblil aHanua TpebyeT Hanuuua noapobHOK AOKYMEHTauuu U TpeboBaHMil K cucTeMaM, npoueccam Unu
npoueaypam.

- Nccnepoanne HAZOP MoxeT ObiTb COCPe0TOUEHO Ha HaXOXAEHUN JeTanbHbIX PELLEHUH, a He Ha nepecMoTpe
MCMONb30BaHHBIX OCHOBHbIX MPefnofioXeHWA (3TOT He[OCTaTOK MOXHO CMAMYUTL NO3TanHbIM NPUMEHeHWEM MeToga).

- ObeyxaeHne MOXET GbITb COCPEOTOMEHO Ha OTAEMbHLIX Npobnemax NpoekTa U He KacaTbCA LUMPOKUX Unu
BHELLHWUX npobrnem.

- MeTop orpaHuyeH 3afadamu npoekta, obnacTbio U Lensmu UCCefoBaHns, onpeaeneHHslM1 Ans rpynnoi.

- MeToa oCHOBaH Ha 3KCMEePTHbIX OLeHKaX NMPOeKTUPOBLUWMKOB, KOTOPLIM MOXET ObiTb CMIOXHO YCTAHOBUTL HeAo-
CTaTKN CBOUX NPOEKTOB.

B.6.7 CcbinouHble cTaHgapThl

M3K 61882 NccnepgosaHue onacHocTu U pabotocnocobHocTn (HAZOP). PykoBoacTBO MO NMPUMEHEHUIO.

B.7 AHanu3 onacHOCTU U KPUTUYECKUX KOHTPONBbHbIX TOYEK

B.7.1 Kpatkuii o630p

MeToza aHanmaa onacHOCTM 1 KPUTUYECKINX KOHTPOmbHIX Touek (HACCP) nossonsieT nocTponTs CTPYKTYPY UaeH-
TUUKaLMK onacHoCTel U NPOBEPKN CPEACTB YNpaBneHnsa BO BCex YacTAxX npouecca. 3TOT METOA HanpasneH Ha 3aluTy
OT onacHocTel n obecneyeHne BBICOKON HagexHocTH n BeaonacHocTu npoaykuyum. OcHoBHoW Lenbio HACCP aBnseTcs
MUHUMU3ALMS pUCKa NyTeM NMPUMEHEHUA CPeACTB YNpaBneHus B npoLecce Npou3BoAcTBa NPOAYKLUK, @ He TOMbKO Npu
KOHTpOMe KOHEeYHOW NpoayKuyum.

YHACCP — Hazard Analysis and Critical Control Points. MeToa UHOMGa HasbiBakT «AHamM3 PUCKOB 1 KPUTUYECKUX
KOHTPOSbHBLIX TOYEK.
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B.7.2 O6nactb npumMeHeHusa

MepBoHavanbHo MeTog HACCP 6bin paspaboTaH ana obecnedeHnsa kadecTBa NPOAYKTOB NUTaAHUS B KOCMUYeEC-
Kol oTpacnu. B HacTosAwee BpeMs AaHHbIA MeTof 0ObIMHO UCMONbL3YIOT OpraHU3auuu NULLEBOW NPOMBILLIIEHHOCTU ANs
ynpasneHUa puckom pran4eckoro, XaMUHECKoro U Guonorndeckoro 3arpsasHeHns nuwesbix npoaykros. Metog HACCP
TalkKe UCNONb3YIOT NPU M3rOTOBNEHUN (hapMaLeBTUYECKUX npenapaToB U MeAULMHCKUX YCTPOACTB. MpuHUMN naeHTu-
chukaummn dakTopos, KOTOpble MOMYT NOBNUATL Ha KA4ecTBO NPOAYKUMU, U NCNONb30OBaHUE KOHTPOSIbHBIX TOYEK NPOU3-
BOACTBEHHOrO npouecca, rae Heob6xoaumM MOHUTOPUHI KPUTUYECKUX NapaMeTpoB W BO3MOXHBLIX OMAacHOCTeW, MOXeT
ObITb TakKe NPUMEHEH B APYrMX TEXHUHECKUX CUCTEMAX.

B.7.3 BxoaHble AaHHbIe

MpumeHeHne Metoga HACCP HauyMHaloT C COCTaBIEHUA TEXHONMOrMYEcKOoW kapThl UnKu Briok-cxeMbl npolecca u
c6opa uHdopmayum 06 onacHoCTAX, KOTopble MOMYT NOBMUATL Ha KayecTBO, 6e30MacHOCTb MU HaAEeXHOCTL NpoLecca
N KOHeYHoI npoaykuun. UHdopMaumsa 06 onacHOCTSX, COOTBETCTBYIOLLEM PUCKE U criocobax UX KOHTPOINs NpeAcTaBnsieT
coboit BxogHble gaHHble HACCP.

B.7.4 [Npouecc BbINONHEHUA MeToAA

Meton HACCP ocHoBaH Ha cnegytowmx npuHLunax:

- UAEHTUUKALIMA ONacHOCTEN N COOTBETCTBYIOLMX NpeaynpexaatoLuX AeACTBIiA,

- onpepereHne KOHTPOSbHBIX TOWEK npouecca, B KOTOPbIX MOXHO YCTPaHWTb OMacHOCTU UM KOHTPOINMpOBaTh UX
BO3HUKHOBEHUE (KPUTUYECKNE KOHTPONbHble To4kn, unu CCP),

- YCTaHOBIEHUE KPUTUHECKUX MPaHUL, NPU KOHTPONE BO3HUKHOBEHUS ONAcHOCTER, T. €. AN KaxAoW KpUTUYECKOi
KOHTPONBHOIA TOYKM HeobX0AWMO YCTaHOBUTL AMana3oH U3MEHEHUS NapameTpos;

- MOHUTOPUHI KPUTUHECKUX FPaHnL ANA KaXKAO0A KPUTUYECKON KOHTPOSTbHON TOYKM,

- onpejereHme KOppeKTUpYLWMX AeWCTBUI, eCcrn NapaMeTpbl NpoLecca BbILUMW 3@ YCTaHOBIIEHHbIE MPaH1LbI;

- yCTaHoBreHue npoueayp sepudurkaumu,

- BHeipeHMWe npoueayp ynpaBneHus 3anucsaMM U AOoKyMeHTauMel Ha KaxaoM STarne npolecca.

B.7.5 BbixogHble faHHble

3aperucTpupoBaHHble 3anucu, BKNoYas KapTbl aHanu3a onacHocteil u nnadH HACCP, npeactaensior coboit Bbl-
xoaHble gaHHble HACCP.

B kapTy aHanusa onacHOCTel ANSA Kaxaoro arana npouecca AOMKHbI ObITb BKIOYEHDI:

- OMacHOCTH, KoTopble MOryT OblTb HOBbIMM, KOHTPOSIMPYEMbLIMM WMM BO3pacTaloWMMKU Ha AaHHOM 3Tane
npouecca,

- OLleHKa 3Ha4YMMOCTW puUcKa JaHHbIX OMAcHOCTEN (Takas OLEeHKa pucka OCHOBaHa Ha pacCMOTPeHMM nocnej-
CTBUIA N BEPOATHOCTM OMACHOro coBbITUA U ABMAETCS pesynsTaToM 06befUHEHU NOMY4YEeHHOro paHee onbiTa, Nony4YeH-
HbIX SKCMEepUMEHTAarbHbIX JaHHBIX U AaHHBIX OMyOrNUKOBaHHBIX UCTOYHUKOB),

- 3aKtovYeHne 0 3HaYMMOCTM COBOKYMHOIO pUCKa;

- BO3MOXHbIE MNpeaynpexaatoline LeUCTBUA ANA KaxLoW OnacHocTu;

- BO3MOXHOCTb MPWMEHEHUS] MOHWTOPWHIa WM KOHTPOMNSA BO3HWKHOBEHWS OMacHOCTW Ha JaHHOM 3aTane
(T. e. NogTBEPXKAEHWE TOrO, YTO TOMKA SBMAETCA KPUTUYECKOW KOHTPOMBHOWR TOYKOWA).

MnaH HACCP cofepXuT conpoBoguTenbHble Npolefypbl, MPUMEHEHNE KOTOpbIX ofecrnevnBaeT ynpaBreHne puc-
KOM KOHKPETHBIX NpoekTa, NpoAykuuu, npouecca unu npoueaypsl. NMnaH HACCP BkntodaeT B cebs nepeveHb BceX
KPUTUHECKUX KOHTPOMBHBIX TOYEK C yKasaHUeM ANSA KaAOW KOHTPOMNBHOR TOYKU:

- KPUTUHECKMX FpaHuL, AOoNycKatoLMx NpoBefeHne npedynpexzgarownx AedcTBui;

- BbINOMHAEMbIX AEACTBUA NO MOHUTOPUHIY U HEMPEPLIBHOMY KOHTPOSO (B TOM YUCIE KOrga, KTO U KakuM crnoco-
60M BBINOSTHAET MOHWUTOPWHI);

- TpebyeMble KOppeKTUpYyHOLLe AEACTBUSA Npu OGHAPYKEHUN HapYLUEHUS KPUTUYECKUX FpaHnL;

- cnocoba BepudUkaLun v geicTBuMiA Mo perucTpaunmn 3anucen.

B.7.6 MNpeumyLiecTBa U HegoCTaTKN

MpeumMyLLlecTBa MeTofa:

- Metog HACCP npeacTaBnsieT co6oii CTpyKTypUpOBaHHbI/A NpoLecc, KoTopelii obecnednBaeT JOKYMEHTMPOBaH-
Hble CBUAETENbCTBA KadecTBa UASHTUMMUKALMU ONacHOCTH, YNPaBNEHUS U CHUXEHUS puUcka.

- Metog HACCP opueHTUpOBaH Ha pelleHue NpaKkTUYECKUX BOMPOCOB: Kak U rge B NpoLecce MOXHO npeaynpe-
LOWTb NOSIBNEHWE OMacHOCTel M YNpaBnsTe PUCKOM.

- MeTtog HACCP no3BonsieT ynpaBnaTb PUCKOM B MpoLecce Npou3BOACTBa, He Monarasch TOMbKO Ha KOHTPOSb
roTOBOW NPoZyKLMUH.

- Metog HACCP paeT BO3MOXHOCTb MAEHTUULMPOBaTE ONAacHOCTH, Bbl3BaHHLIE fEeACTBUAMMU YenoBeKka, U Co-
LepxuT crnocob ynpaBneHnss B MOMEHT COBEPLUEHUS OLUIMGOYHOrO AeiCTBUS MW BMOCNesCTBUN.

HepocTtaTkn meToga:

- Ans npumeHenus metoga HACCP HeoGxogumo, 4ToBbl onacHocTu GbinyM MAEHTUULMPOBaHLI U onpeaereH
COOTBETCTBYIOLLWIA UM puck. Takke AomKHbI ObiTh onpeaeneHsl HeobxoguMble cpefcTea ynpaeneHus. B npouecce npu-
MeHeHus metoga HACCP HeobxogunMo onpefenuTb KpUTUYECKNE KOHTPOSIbHbIE TOYKU W KOHTPONMpYeMble napameT-
pbl, 4TO He Bcerga BO3MOXHO W YacTo TpebyeT npuMeHeHWs1 JpyrMX METOLOB MEHEAXMEeHTa pucka.

- MMpuHATNE Mep TOMBKO MNpU BLIXOAE KOHTPONMUPYEMLIX MNaAPaMeTPOB 3a YCTaHOBMEHHbIE rPpaHuLLl He Bcerga aaet
3 heKTUBHLIE peayrbTaThl, MOCKOMbKY HE MO3BOMSAET y4eCTb UAMEHEHUS CpefHero npouecca, Korga KOHTpormpyeMmelii
napameTp uU3MeHsieTcs BOMM3W rpaHuLbl.
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B.7.7 CcblIOYHbIE CTAHA4apThI

MCO 22000 Cuctembl MeHegXmeHTa 6€30MacHOCTM MULLEBbLIX MPOAYKTOB. TpeboBaHMs KO BCEM OpraHu3auusm B
uenu Npov3BOACTBa M NOTPeO6NeHNs NULLEBbLIX MPOAYKTOB.

B.8 OueHKa TOKCMKONOITMYEeCKOro pucka

B.8.1 KpaTtkuii 0630p

OUueHKY TOKCMKOMIOTMYECKOT0 pucka MPUMEHSIOT AN OLEHKM NOABEPXEHHOCTW PacTEHUW, XUBOTHbIX W noael
BO3JeWCTBMIO 3KOMOrMYecknx onacHocTer. MeHeaXKMEHT TOKCMKOMOTMYECKOro pucka Heo6XoAMM Ha KaxgoM 3atane npu-
HATUA peLUeHnil, BKNYaa CpaBHUTENbHY OLEHKY M 06paboTky pucka.

MeToA OLEHKM TOKCMKOJIOFMYECKOro pucka BkIYaeT B cebs aHann3 onacHOCTel WM WCTOYHUMKOB yuiepba u nx
BO34ENCTBMI Ha LefneBble rpynnbl HACENEeHUA W NyTell 3KCNO3UUMK ONacHbIX BO3AENCTBUIA Ha 3TW rpynnbl. MonyyeHHyo
nHpopmaumio 3aTeM obpabaTtbiBalOT U NOMydYaldT BEPOATHOCTHYIO OLEHKY CTENeHn 1 Xxapaktepa yuiepba.

B.8.2 O6nacTb npumeHeHNs

[nsa oueHkn BO3AeiCTBUA (TAKUX WCTOYHWKOB, Kak XMMUKaTbl, MUKPOOPTraHM3Mbl W Ap.) HA PacTeHWs, XXUBOTHbIX U
nogei MCnonb3ylT OLEHKY TOKCMKO/IOTMYECKOro pucka.

OThenbHble 3neMeHTbl AaHHOr0 MeTo4a, TakMe Kak aHanu3 nyTeli 3KCno3uuuu, B KOTOPOM MCCNEeAyT pas/imyHble
crnocobbl pacnpocTpaHeHWss ONacHOCTU Ha OBGBLEKT, MOryT 6biTb a4anTUpPOBaHbl M NPUMEHEHbI B Pas3/iMUyHbIX 061acTaX
MeHeMKMeHTa pucka AN 340pOBbA YesloBeka U OKpyxatwlwell cpefbl U NofesHbl npu naeHTudmkaunm metogos obpa-
6OTKM purCKa.

B.8.3 BXxogHble flaHHble

[Ona paHHoro metoga Heo6xoAuMbl 0ObEKTUBHbIE AaHHble O XapakTepe, CBOWCTBax ONacHoOCTeN, yA3BUMbIX Mec-
Tax LeneBoi rpynnbl HaceneHus (MAn NONynauumn) U B3aMMOAeNCcTBUN MAEHTUMDULMPOBAHHbIX ONacHOCTen. 3TN faHHble
06bIYHO OCHOBaHbl Ha NnabopaTopHbIX WM INUAEMUNOMOTMYECKNX UCCNefoBaHNsAX.

B.8.4 NMpouecc BbINO/IHEHNA MeToA4a

Mpouecc BkNYaeT B cebs NnepeyncnieHHble Huxe aTanbl:

a) ®opmynnpoBka NpobGseMbl, BKAOYAsA yCTaHOB/MEHUE 06N1acTV MPUMEHEHUA OLEHKU NMyTeM onpefenieHus uene-
BbIX TPynn HaceneHus U TUNOB OMNAacHOCTeN.

b) igeHTudumkayma onacHocTell, BkaYasa MaeHTUMKaLMo BCEX BO3MOXHbIX MCTOYHWKOB Bpefa NS LenesBoi
rpynnbl HaceneHus OT UccnefyeMblx onacHocteli. MaeHTudukaumsa onacHocTelh 06bIY4HO OCHOBAHa Ha 3HaHUAX 3aKcnep-
TOB U fj@aHHbIX ONYy6/IMKOBaHHbIX UCTOYHWUKOB.

c) AHanu3 onacHocCTeli, Bk/lo4Yasa WuccnefoBaHWe xapakTepa W NpUpoAabl onacHocTell M UX B3aMMOAEWCTBUA C
06beKkTOM BO34eicTBMA. Hanpumep, npu uccnefoBaHUM BO3LENCTBUA Ha YENOBEYECKWA OpraHuM3M XMMUYECKUX Be-
LecTB ONacHOCTM MOTrYyT BK/OYaTb B CE6SA OCTPYIO U XPOHUYECKYH TOKCUYHOCTb, BO3MOXHOCTb nospexaenns AHK, Bbi3bl-
BaloLLero oHkonornyeckne 3abone.BaHns, HapylleHUs aMOPMOHANIBHOTO pPasBUTUA U PEnpoAyKLMW YyenoBeka. ANna kax-
[10ro onacHoro Bo34eicTBUs onNpeaensoT BeENUUMHy Bo3aeiicTBua (Bo3aeiicTBue), COBOKYNHOCTb BO3AENCTBYOLLMX onac-
HOCTel, KOTOpbIM NoABepraeTcs uLenesas rpynna HaceneHusa (Jo3y), a Takke, MO BO3MOXHOCTM, Me€XaHW3M 3TOro onac-
Horo Bo3AelicTBusl. Heo6xo4MMO OTMETUTb YPOBHU, Ha KOTOPbLIX HET 3aMeTHOro Bo3gelictBua (NOEL) 1 HeT 3aMeTHOro
oTpuuatensHoro Bo3gelictena (NOAEL). 3Tu ypoBHM MHOrga MCNONb3YHT B KA4ecTBE KPUTEPUEB MPUEMIEMOCTM PUCKA.

[N OUEeHKM 3KCMO3NLMN XUMUYECKUX BELLeCTB UCMONb3YIT pe3y/bTartel TECTUPOBAHUA U CTPOAT KpuByk [lo3a —
Bo3sgelicTBue (CM. pucyHok B.1). JlaHHble 06bIYHO MOyYalT Ha OCHOBE TECTOB Ha XWBOTHbIX WU U3 3KCMEPUMEHTOB Ha
WCKYCCTBEHHO BblIpalleHHbIX TKaHAX WU KeTKax >XMBOTHbIX.

PucyHok B.1 — Kpueasa [josa — Bospgeiicteue
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BosgeiicTBMe Apyrux onacHoCTeW, Takux Kak BO3feWCTBME MUKPOOPraHU3IMOB WU W3IMeHeHUe BMonornveckoro
BUAa, MOXeT GbiTb ONPefeneHo Ha OCHOBE AaHHbIX HabniopeHUin U snuaeMUonorniecknx uccnegosaHuid. MNocne Toro
KaK xapakTep B3auMmopeWcTBUA Bo3byauTenei 6GonesHeil unu napasuTtoB ¢ 06LEKTOM UCCNEAOBaHUA ONpefeneH,
OLiEHWBAIOT BEPOSITHOCTb TOMO, YTO B pe3ynsTate nofABEPXKEHHOCTU KOHKPETHOMY BWAY onacHocTu OyAeT HaHeceH
KOHKPETHLIA ypOoBeHb BpeAa.

d) AHanu3 akcnosnumu, BKIoYas MccnefoBaHUe TOro, Kak onacHoe BELLECTBO UK ero ocTaTk MOryT BO3JeiACTBO-
BaTb Ha LieNneByIo rpynny HaceneHusa u B Kakom konudecTse. [laHHbIi aTan 4yacTo COAepXKUT aHanua nyTei pacnpocrpaHe-
HWSA onacHocTel, NpensaTcTBYOLWMX 6apbepoB U haKTOpOB, BIUAIOWMUX Ha YPOBEHb aKkcno3uuyuu. Hanpumep, npu uccre-
[OBaHWM XMMUYECKUX BEIBPOCOB aHanu3 akCcno3uLun AormKeH BKNoyaTb B cebsi: uccnegoBaHue Toro, HackKosbko Benuka
obnacTb pacnbifieHUs1 XMMUYECKUX BELLECTB, KakuM nyTem BbIOpOChl MOryT MPOWU3OWTU M MPU KakUX YCMOBUSIX MOXET
BO3HUKHYTL NpAMOE BO3JEACTBUE Ha JoAEN M XXMBOTHLIX, CKOMBKO XUMUYECKUX BELLECTB OCAAET Ha pacTeHUs], KakoBbl
nyTU pacnpocTpaHeHns A,0XMMUKaTOB, NONAaBLLUMX B FPYHT, MOTYT ITU 3TU XMMUYECKUe BELLECTBa HakanmBaTbCA B XKUBLIX
opraHusMax W B rpyHTOBbLIX Bofiax. AHarua 3KCno3snLUum MOXET cofiepxaTb UccrejoBaHne napasutos, nonagaroLmx n3
APYrUX permoHoB, MyTU UX pacrnpocTpaHeHUs U BO3AENCTBUA Ha 0ObEKThI XKUBOWA NPUPOAbI.

e) XapakrepucTuka pucka, Bkritoyarowasi coop u ob6o6LieHne nonyvyeHHon nHopMaLmMmn Ha aTanax aHanusa onac-
HOCTeW U aHanu3a aKCMo3nULUN U OLIEHKY BEPOATHOCTU MOCNEACTBU B Crlydae COBMECTHOMO BO3/1€ACTBUS OMacHOCTEM.
B cutyayuu ¢ 60nbLUMM KONIMYECTBOM OMACHOCTENR U MyTel UX pacnpocTpaHeHUs MOXeT ObiTb NPOBEAEH WX HaYasbHbINA
aHanus, a 3aTeM JeTanbHbli aHanW3 onacHOCTEM U 3KCMO3MUMKU. AHanW3 pucka AosKeH BbiTb BLIMOMHEH Ha OCHOBE
obLwux cueHapueB pucka.

B.8.5 BbixoaHble faHHbIE

BbixogHble AaHHble 0ObIMHO XapaKTepu3yloT YpoOBEHb pUCKa BO3AEACTBUS 3KCNO3MLUUM HA paccMaTpuBaeMbli
06bEeKT KOHKPETHOW ONacHOCTM B UMEIOLLMXCA YCNoBUSAX. Puck moxeT BbiTb NpefAcTaBneH B BuAe KONIMYECTBEHHOMN,
CMeLUaHHOW UNKU Ka4yeCTBEHHOW oLeHKW. HanpuMep, puck oHKornorndeckux sabonesBaHmii YacTo XxapakTepuayloT BEpPOAT-
HOCTbIO TOrO, YTO YenoBek 3aboneer B Te4YeHMe yKa3aHHOro nepuoga BCREeACTBME BO34EACTBUA KOHKPETHLIX BPeAHbIX
XUMUYecknx BelectB. CMellaHHbIA aHanu3 MoXeT ObiTb UCMOMb30BaH AN MONMYyYEHUS MHAEKCa pUCKa KOHKPETHOro
BpeAHOro XMMNYECKOro BewecTsa Unu BpeJHoro MUKpoopraHusma. KayectBeHHas oLeHKa pucka MOXeT NpPeacTaBnATL
cobol OTHeceHNe pucka K OQHOMY U3 YPOBHEW (BbICOKOMY, CPEAHEMY, HU3KOMY) MU ONucaHWe BEPOATHOrO BO3f[EW-
cTBUA.

B.8.6 NpeumyLiecTBa U HeQOCTaTKN

MpenMyLlecTBO AAHHOrO aHanusa COCTOMT B TOM, YTO OH obecneynBaeT AeTanbHOe NOHUMaHWe npobnemsl U
hakTopoB, cnocobCTBYIOLMX NOBLILLEHUIO pUCKa.

AHanus nyTel pacnpocTpaHeHUs odeHb NoneseH Ans Bcex obnacteii aHanusa pucka. OH NO3BONSET MAEHTUDK-
LUMpoBaTb, Kak 1 A€ MOXHO YyCOBEpLIEHCTBOBaTbL CPEACTBA YNPaBNEHNA NN NPUMEHNUTL HOBbIE.

OpfHako Ans JaHHOro aHanusa HeobXxoAuMbI AOCTOBEPHbIE AaHHLIE, KOTOPLIE YacTo He AOCTYMHbI UNU UMEIOT
BLICOKUI ypOBEHb HeomnpeaeneHHOcTU. HanpumMep, obwpe AaHHble 06 ONacHOCTAX, MOMy4YeHHbIE Ha OCHOBE 3SKCMepu-
MEHTOB Ha XMBOTHbIX, UCMOMNB3YIOT AN NMOCTPOSHUA Kpueoi [losa — BosgeicTBUe W 3KCTPanonupyiloT ANSA OLEHKU
Bo3feicTBUiA Ha YeroBeka. CyLlecTBYHOT MHOXECTBEHHLIE MOAENN TakoW akcTpanonAuun. Ecnu obwekTtom ABnseTcs
oKpyXatolwas cpefa, a He NIIog1, U ONacHOCTU He ABMATCA XUMUYECKUMM, AaHHbIX, COOTBETCTBYIOLUUX KOHKPETHLIM
YCIOBUAM UCCriefoBaHns, MoXeT BblTb He40CTaTO4HO.

B.9 CTpyKTypuUpOBaHHbIW aHaNu3 cLieHapueB METOAOM «4TO, €criu?»

B.9.1 Kpatkuii 0630p

MeTop, SWIFT") nepsoHavansHo 6kin paspaboTaH B KadecTBe Goree NpocToii ansTepHaTuBkl uccneaosaHus HAZOP.
OTO cMCTeMaTM3WPOBaHHLIA METOS WCCRe]0BaHUS CLeHapWeB, OCHOBaHHLIA Ha KOMaHAHoOW paboTe, B KOTOPOM UCMOSTb-
3ytoT Habop cnoB unNu pas-noackas3ok, NOMoraroLMx B NPOLEcce coBeLlaHUs y4acTHUKaM rpynnel uaeHTudunumuposaTs
onacHble CUTyauun 1 co3gaTb cLeHapuil X pa3suTus. Begywuid u rpynna, ncnonb3ysa ctaHAapTHble dpaskbl «4TO, ecrny
B COYEeTaHWU C MojcKasKaMu UCCNeayioT, Kak cucTema, areMeHT Npon3BOACTBEHHOMO Mpouecca, opraHnsauus unu npo-
uenypa 6yayt BecTu cebsa nop Bo3gelcTBUEeM onacHoro cobeitus. Metog SWIFT 0oBbMHO MpuMeHsitoT AnsA GonbLunx
cucteM ¢ Bonee BLICOKMM YPOBHEM A€Tanusaunu, Yem no3BonseT uccnegosanne HAZOP.

B.9.2 O6nacTb NnpMMeHeHus

MeTtog SWIFT nepBoHaqanbHo 6bi paspaboTaH Ans UCCeAoBaHUS ONacHOCTEN XMMUYECKUX U HedTexumndec-
KUX NpednpusaTUiA, NO3JHee ero cTanu LUMPOKO MPUMEHHATb K CUCTEMaM, UX aneMeHTam, npoueccam, npoueaypam u
opraHusauuu B LenoMm. OcobeHHO 4acTo AaHHbIA MeToh MPUMEHST ANA UccrefoBaHUs NOCNEACTBUIA U3MEHEHNN,
a TakXe HOBbIX U U3MEHEHHbIX BUAOB pUcka.

B.9.3 BxogHble gaHHble

Wccnegyemble cucTeMbl, NpoLeaypbl, SrieMeHThl, NpoLUecchl /WKW UX U3MEeHeHWs HeobxoAUuMo TOYHO onpeae-
nWTb A0 Hadana uccrnepoBaHusa. CrnegyeT yCTaHOBUTb BHYTPEHHWE W BHELUHWE Uenu u obnactu npuMeHeHus nytem
NpoBeLeHNs OMpoca U U3ydeHUs BCrioMoraTeflbHbIX JOKYMEHTOB, NnaHoB W rpadmkos. OBLIMHO Uccneayemble SMEMEHT,
CUTYaLMIO WK CUCTEMY NOAPa3ZensoT Ha YacTu, y3rbl UMW KNKYEBble KOMNOHEHTLI, YTOObI YNPOCTUTL NPOLECC aHanu-
3a. OTO pexe AenaroT Ha 3Tane onpefeneHus obbeKToB UccrnefoBaHus Npu ucnons3osaHun Metoga HAZOP.

1) SWIFT — Structured what-if technique.
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OpyrumMu KMo4eBbIMU BXOAHBEIMW JaHHLIMU ABMNSATCHA 3HAHWA 3KCMEPTOB M OMbIT CNELManCToB, YHacTBYIOLWNX
B rPYMNMoBbIX UCCIef0BaHUsAX, K OTOOPY KOTOPbIX HeOBXO4UMO MOAXOAUTL OYeHb TLiaTeNbHO. Bee NpuYacTHbIe CTOPOHBI
JOMXKHbI OblTe NpefcTaBneHbl MO BO3MOXHOCTU C yka3aHueM onblTa paboTbl ¢ aHanorMyHbIMU NeMeHTaMu, cucTeMa-
MW, UX U3MEHEHWAMMU U CUTYaLusaMu.

B.9.4 MNpouecc BbINONHeHUs MeToaa

MpoLuecc cocTOWT U3 CreayHoLLuX 3Tanos.

a) Jo Havana wccnefoBaHua BefyLUMiA COCTaBNAET CMMCOK CMOB UM pas-Nnojgcka3ok, KOTOPbIA MOXeT 6biTb
OCHOBaH Ha CTaHapTHOM Habope crnoB M pas Unu cocTaBrieH CaMOCTOSITENLHO, HanpaBneHHbIN Ha obecneveHne
BCECTOPOHHEro aHanvaa onacHOCTEl Wnu pucka.

b) B Hauane coBellaHus HeobxonmMo 06CyANTL U COrNacoBaTh BHELLHME U BHYTPEHHWE Lenu n obnacTe NpuMeHe-
HUS UccnejyemblX afieMeHTa, CUCTEMBI, UX U3MEHEHUIA UNKU CUTYaLUK.

c) danee BeayLwuii npegnaraet y4acTHUKam obcyuTh:

- U3BECTHble OMACHOCTU U PUCK;

- NpeAblayLime onbIT U UHUMAEHTHI;

- U3BECTHbIE U CYLLeCTBYIOLUE CpefCTBa YNpaBeHWUs 1 3alUTHbIE Mepbl;

- obsA3aTenbHble TpeboBaHMA M orpaHUYEeHKS.

d) ObcyxgeHne NpoxoAuT nerde, ecnu BOMNpockl COCTaBSIEHbl C UCTIONb30BaHWEM dpas «4TO, €CNn» U CNOB UNK
obbekToB-nogckasok. NpuMmepamn dpas «uto, ecnu» MoryT ObiTb TakMe dpasbl, KaK «4TO MPOW3OHAET, ecnu ...»,
«YTO CAYYUTCH, €CIM ... », KMOT KTO-TO UK MOrTo YTo-TO ...». OCHOBHas 3ajaya coBeljaHus — CTUMYNWpoBaTb rpynny
K UccnejoBaHuio BO3SMOXHbBIX CLiEHapveB OMacHbIX COBLITUI, UX NMPUYKMH, NMOCNEACTBUIA U BO3AEUCTBUR.

e) Mpynna ncenepgosaHus AomkHa 0606LWMTE NONyYeHHYI0 MHOPMaLMIoO O pUCKe U PacCMOTPETb CPeACTBa ynpas-
neHus.

f) OnucaHve pucka, ero NpUYMH, NOCIeACTBMIA U NNAaHUPYEMBIX CPEACTB YNpaBreHus, 006 peHHbIX rpynnoi ucene-
[0BaHWA, JOMKHO ObiTb 3aperncTpUpOBaHo.

g) NccnepoBatenbsckas rpynna AosmkHa paccMoTpeThb Bonpoc 06 agekBaTHOCTU W 9pdheKTUBHOCTN CpeacTB ynpas-
neHus, oueHUTb 3ppeKTUBHOCTL yNpaBneHnss pUCKOM M AaTb COOTBETCTBYIOLLee 3akntoveHne. Ecnun B 3aknoyeHumn gaHa
HeydoBMneTBOPUTENbHas OLEHKa cpefcTBaM YNpaBSieHUs1 W NpoLieccy YNpaBrieHWs PUCKOM, TO rpynna AomkHa ganee
Gonee rnyboko paccMoTpeTb 3agady obpaboTku pucka U onpedenuTe HeobxoAnMbIe CPpeACTBa ynpaBneHus.

h) B npouecce nocnegyiowero obcyxaeHna HeobxoqMMo Ucnonb3oBaTb BOMPOCH B pOpMe «4TO, ecnnu» Ansa
naeHTUdMKaLM nocnesyowmnx BUL0B pUcka.

i) Beaywuit LOMKEH MCMOMNbL30BaTb CMUCOK CIOB-NOACKA30K ANS ynpaBneHns o6cyXaeHnem U NoMoLM B BeiSBRe-
HUW JOMNOMHUTENbHBIX NpobneM U cueHapueB pa3BUTUA ONACHOrO COBLITUA.

j) Ana onpepeneHns NPUOPUTETHOCTU HEOBXOAUMBIX AeHCTBUIA OOBIMHO MCTONbB3YIOT KAYECTBEHHBIA UM CMeLlaH-
HbIA MeTog bl oLeHKN pucka. OLeHKY pucka 06bIMHO NPOBOAAT C YHETOM CYLLECTBYIOLLMX CPEACTB yNnpaBneHus u ux apdex-
TUBHOCTM.

B.9.5 BbiXxogHble fjaHHble

BreIXxoAHblE faHHble BKOYaloT B cebA peecTp puUcKa U paHXMpOBaHHbIE MO 3HAYUMOCTU AEACTBUA UNKU 3aja4n
yrnpaBneHust puckom. 3T 3afa4n MOryT cTaTb OCHOBOW NnaHa o6paboTkn pucka.

B.9.6 NpenmyLuecTBa U HeAOCTATKU

MeTog SWIFT umeeT cnegytowime npenmyllecTsa:

- MeTog npvMeHMM KO BCEM hopMam SNEMEHTOB, CUCTEM, CUTYaLuid, YCITOBUWIA, opraHusauuidi 1 BU0B AeATenb-
HOCTW.

- MeTog TpebyeT MUHUManNbLHON NOArOTOBKU MPYMMbl UCCReaoBaHui.

- MeTog foctaTtodHo BbICTPO NoMoraeT MaeHTUULMPOBaTE OCHOBHbLIE OMAcHOCTH, KOTOpble CTaHOBATCA O4eBUA-
HbIMW B Mnpouecce obcyxaeHus.

- CUCTEMHBIA MoAxof K UCCNefoBaHUIO MNO3BOMAET YYaCTHWKaM YBULETb peakuuio CUCTEMbI Ha OTKMNOHEHUS,
He orpaHM4MBasCb PaccMOTPEeHWeM MOCNeACTBUIA OTKa3a KOMMOHEHTOB.

- MeTog MoxXeT ObITb UCMONb30BaH AN MaeHTUdKUKaLyMmu cnocoboB yry4LleHWs NpoLeccoB U CUCTEM U onpeaene-
HUS Mep, MPUBOASALLMX K NMOBLILUEHUIO UX HAAEXKHOCTH.

- BoBneuyeHue B ob6cyxaeHNe NKL, OTBETCTBEHHbLIX 3a CYLLECTBYIOLIME CPeACcTBa ynpaBeHWs U ganbHellne gei-
CTBUA No 0bpaboTke pucka, NOMOraeT NOBLICUTL SPPEKTUBHOCTL paboTel rpynnbl.

- MeTogz nomoraeT B cosfaHuu peecTpa pucka W nnaHa o6paboTku pucka, He Tpebysa 6onblIMX AONOMHUTENBHBIX
YCUnui.

- B oTnnuyne ot oBbIYHBIX METOLOB, KOrAa ANA OLEHKU pUcKa NPUMEHSAIOT Ka4eCTBEHHbIE UMW CMeLlaHHble MeToabl,
yAenss OCHOBHOE BHUMaHWe npeanpuHuMaemelM geicteusam, metogq SWIFT moxeT BbiTb CNonNb30BaH AN8 UaeHTudu-
KaLu onacHoCTel U pucka, ANs KOTOPLIX B AaribHEALLEM BO3MOXHO NPUMEHEHWE KONMMYECTBEHHLIX METOAOB OL|eHKU
pucka.

MeTtog SWIFT nmeet cnefytolime HefocTaTKu:

- Ons agpheKTUBHOrO NPUMEHEHNUs faHHOro MeTofa HeobXo4UM ONbITHEIA BeAYLLMA.

- Heobxopuma TwaTensHasn noaroToBka obcyxaeHunid, YTobbl Bpems coBeLlaHWsa Uccrief4oBaTenbCKol rpynnel He
661110 NOTpayYeHo BNYCTYHO.
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- Ecnu nccnepoBaTenbckas rpynna He MMeeT JOCTaTOMHOro OMbiTa UM ecrv cucTeMa MOACKa3oK He ABNSAeTcs
BCECTOPOHHEN, TO HEKOTOPLIE PUCKU UMU ONACHOCTU MOrYT BbIThb NPONYLEHbl U He MAEHTU(ULIMPOBaHDI.

- MNpumeHeHne MeTofja Ha obLEeM YpPOBHe He Bcerja oTpaxaeT BeCb KOMIIEKC MpobrneM U MOXET He BbISBUTb
feTannanpoBaHHble UMK KoppenupoBaHHbie NMPUYMHbI.

B.10 AHanus cueHapueB

B.10.1 KpaTkuii o630p

HauMeHoBaHMe MeToAa «aHanus cLieHapueB» AaHo npoueccy pas3paboTku onucatenbHbIX MOAENeR pa3BUTUS
cobbiTuiAi. MeToa MoXeT BbITb Mcnonb3oBaH AN UAEHTUMUKaALMN pUcka NyTeEM pacCMOTPEHUS BO3MOXHBLIX COObITHIA B
OyayweM W uccrnefoBaHWsA WX 3HAa4YMMOCTU M nocneacTBuid. Habopbl cLeHapueB, oTpaxalowux, Hanpumep, «Iy4Lliuii
cnyvaity, «XyALui crniydaii» 1 «oxuaaemelii cnyyai», MoryT 6bITb UCMONb30BaHbI A5 aHanMaa BO3MOXHbIX MOCNe CTBUIA
N UX BEPOATHOCTU AMA KaXAoro cLeHapus.

B0O3MOXHOCTM MeToAa aHanusa cleHapyheB MOXHO MPOUNMOCTPUpPOBaTh, paccMaTpuBasl OCHOBHbIE U3MEHEHUS
3a npoLunkle 50 NeT B TEXHOMOMMAX, NpegnovTeHnsX noTpebuteneil, colnanbHbIX OTHOLLEHUSX U T. 4. B npouecce aHanu-
3a cleHapueB TPYAHO MPOrHo3MpoBaTb BEPOATHOCTb TaKMX M3MEHeHWid B Byayluem, OfHaKo MOXHO aHanu3upoBaTb
nocrneacTBUSA, NOMOYb OPraHU3aLMsAM UCNomnb3oBaTh NpeuMyllecTsa U obecneyunTb YCTORYMBOCTL K NPOrHO3UpyeMbiM
N3MEHEeHUAM.

B.10.2 O6nacTb npuMeHeHHs

AHanua cueHapveB MOXeT ObITb MONe3eH B NPUHATUM NMONUTUYECKMX PELLEHMIA M NnaHupoBaHun Byaywmx cTpare-
i, a Takke npu paccMOTPEHUN CYLLECTBYIOLLUX BUAOB AeATENbHOCTU. [aHHbIl MeTo, MOXET ObITb UCNoNb3oBaH ANA
BCEX TPex 3MeMeHTOB OLeHKM pucka. Ha sTanax maeHTMdUKaLUM U aHanu3a pucka Habopbl cLieHapueB, oTpaXaloLLuX,
HanpuMep, Ny4YLWuniA, XyALWKWA N Haubonee BEPOATHLIA criydaid, MOryT 6bITb UCMONbL30BaHbl ANs1 YCTAHOBMAEHUS TOro, YTO
MOXET MPOU3OWATH B KOHKPETHBIX 06CTOATENLCTBAX, a Takke AN aHanu3a noTeHUUanbHbIX NoCneAcTBUN U UX BEPOSATHO-
CTW ANA KaXAOoro cLeHapus.

MeToa aHanusa cleHapueB MOXeT ObiTb MCMONBL30BaH ANsi NPOrHO3MPOBaHUS BO3MOXHbIX Yrpo3 U UX pa3sBUTUS BO
BpEMEHU U MOXeT ObiTb NPUMEHeH [AN1A BCeX TWUMOB pUCKa B KPaTKOCPOUHOW W [ONTOCPOMHOW NepcrnekTuse.
B KpaTKoCpO4YHON NepcrnekTUBe NPU HaNMYMK JOCTOBEPHBIX AA@HHBIX BEPOSATHBIE CLieHapUM MOryT BbITb SKCTparnonmposa-
Hbl Ha OCHOBE CYLLIECTBYIOLUX AaHHbLIX. B 0NrocpoYHoil nepcnekTuee ¢ y4eTOM HU3KOI OCTOBEPHOCTM JaHHbIX aHanus
cLieHapveB NO3BONSET onpefenuTb OOLWWiA XapakTep pa3BUTUS COBbITUA.

AHanua cueHapueB MoneseH B CUTyaLMW, KOTa UMEIOTCH 3HaYMTENbHbIE Pasnnyusa MeXAy NOSNOXMUTENbHBIMU 1
oTpuLaTeneHbIMU pesynsraTamy, B TOM YUCNe BO BPEMEHU U ANS pasnUYHbIX rpynn Unn opraHusauui.

B.10.3 BxogHble A4aHHble

Heo6xoAUMbIM yCnoBueM NpUMEHEHWS MeTofAa aHanusa cLeHapueB SBNAETCA Hanudue rpynnel cneuuanncTos,
obnagarolnx NOHUMaHNeM XapakTepa UccrneayemMbiX U3IMEHEHU (Hanpumep, BOSMOXHBIX AOCTUKEHUA B TEXHOMNOMUAX).
OTn cneuyuanmcTbl AOMKHEl ObITb CNOCOBHBLI CNPOrHO3UpoBaTh cUTyaLuio B Byayliem, He npuberas K aKCTPanonALUMKN Ha
OCHOBE [aHHbIX MPOLUNbIX COObITWA. one3Ho Tawke WCMONb3OBaHUE AAHHBIX NUTEPATYPHBLIX UCTOMHUKOB U AaHHbIX,
OTHOCALLMXCA K NPOUCXOAALMM USMEHEHUAM.

B.10.4 Npouecc BbINONMHEHU MeToAa

CTpyKTypa MeTofa aHanusa cLeHapueB MoXeT GbiTb (hopManu3oBaHHOW UKW NPOU3BONBHON.

Mocne copmMupoBaHWsa rpynmnbl, YCTaHOBMNEHNA KaHanoB obMeHa WHdopMaLuen, onpeaeneHua nccnegyemblx
npobnem n obnactu npMMeHeHUss MeToda HeobxoAuMO WAEHTUDULMPOBATL XapakTep BO3MOXHbBIX W3MEHEHWNA.
CnepyeT TaKkke WccrnefoBaTb OCHOBHBIE TEHAEHLMN U OLEHUTh BEPOATHOE BPEMS WU3MEHEHWIA Ha OCHOBE 3KCNEepTHOro
nporHosa.

WNccnepyeMble n3aMeHeHWss MOTYT BKIOYaTh B cebs:

- BHELUHWEe U3MeHEeHUs (Takue Kak U3MeHEHUSA TeXHOMNOormn),

- peLleHuns], koTopble HeoBX0AMMO MPUHATL B Gnuxaillem GyaylleM U KOTOpble MOFYT MPUBECTU K PasfUYHLIM
pesynbratam,

- MOTPeBHOCTU MPWUYACTHBIX CTOPOH W BO3MOXHbIE U3MEHEHUS;

- U3MeHeHus B Makpocpege (obasaTenbHbix TpeboBaHuiA, femMorpadun U T. 4.), HeKoTopble U3 KOTOopbIX Henabex-
Hbl, APYre BO3MOXHbI.

MHorga M3MeHeHWs MOryT MpOU3OITU BCregcTBMe 4pYroro onacHoro cobeiTus. Hanpumep, nsmMeHeHue kivmara
NPWBOAUT K U3MEHEHUAM NoTpebnTenbLCKoro cnpoca Ha NPOAYKTLI NUTaHUSA, YTO BIIUSET Ha TO, Kakne NpoAyKTsl NUTaHWs
BbIFOJHO 3KCMOPTUPOBATb, @ Kakne — BbipalyuBaTe B CBOEM PErvoHe.

3aTem crnefyeT COCTaBUTb MepeqeHb NokKanbHbIX (hakTopoB U MakpodakTopoB UNWU TEHAEHUWA W paHX1poBaTb
CHa4arna rno 3Ha4MMOCTM, 3aTeM Mo HeonpegeneHHocTn. Ocoboe BHUMaHUe criefyeT YAensaTb dakTopam, KoTopble
ABMNAKTCA Hanbonee 3Ha4YMMbIMU U Bonee HeonpegeneHHbIMU.

KntoueBble hakTopbl UK TEHAEHLUMN HAHOCAT Ha KapTy HanpoTuB 4pyr 4pyra, YTobbl nokasaTk W BeIsBUTL obnactu
pa3paboTkn cLeHapues.

ObblbHO MpefnaraloT Habop cueHapueB, Kaxiblii M3 KOTOPLIX COOTBETCTBYET BEPOSTHOMY U3MEHEHUIO napa-
METPOB.

3aTem AnNdA KaX[oro cCLEeHapus COCTaBnSAIOT onucaHue nepexoga oT WCXOLHOW CUTyaLuum K paccMmaTpuBaeMomy
cueHapuio. OnucaHWe MOXeT BKIoYaTh BEPOATHbIE AeTanu, KoTopble MOryT OblTb O4eHb MONe3Hbl ANS CLeHapus.
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Hanee cueHapun MoryT GbiTb UCMONb30OBaHbI AJ151 UCCNEAOBaHWA UM OLEHKU McxogHoW npobnemel. Mpu npoBe-
LeHUN nccnefoBaHuii HeoBXo4MMO YYNTEIBaTbL BCE CYLLECTBEHHbIE, HO NMPOrHo3Mpyemele akTopskl (Hanpumep, ucrornb-
3yIoT WabnoHbl). 3aTem crefyeT UccrefoBaTh BLINOMHEHWE NOMUTAKW UNK LEeATENIbHOCTW NPU peanvaauuy SToro cueHa-
PUSt U OLeHUTL pe3yneTaThbl NpeaBapUTeNbHOro UCCNeAoBaHUS CLEHapUs ¢ UCMoNb3oBaHMEM BOMPOCOB «4TO, €Crvy,
OCHOBaHHbIX Ha MPEAMNONOXEHUSX MOoJenei.

Mocrne npoBefeHUst OLEHKM BOMPOCOB UMW MpesnoSioKeHWA OTHOCUTENBHO KaXforo CLeHapus MOXeT cTaTb
OYEBUAHBLIM, YTO UMEHHO HeOBXOAMMO U3MEHWUTL W Kak 3T0 caenaTb Hanbonee UenecoobpasHelM U 6esonacHbIM obpa-
30M. MoryT GblTe Takke onpegerieHbl OCHOBHble UHAWKATOPLI, yKasbiBalolwe Ha NosBleHNe BO3SMOXHbLIX U3MeHeHMWIA.
MOHUTOPUHI OCHOBHBIX MHAMKATOPOB W MPeANpUHSATEIE OTBETHLIE Mepbl No3BONSAT 0becneynTe BOZMOXHOCTE BHeCe-
HUST U3MEHEHWIA B 3annaHupoBaHHbIe CTpaTeruu.

Tak Kak cLeHapun oxBaTbIBatoT TONBKO OTAeNbHble YacT BO3MOXHOMO pa3BuTuA ByayLymx cobbiTWiA, BaxHO yaoc-
TOBEPUTLCH, YTO YYTEHBI BEPOATHOCTU MOSIBNEHUS KOHKPETHLIX CLIEHApWUEB, T. €. ONPeAenuTb CTPYKTYpYy pucka. Hanpu-
Mep, eCINU UCMONb3YHOT CLieHapuK Ny4dLLero criydasi, XyfLlero cryyasi v Haubonee BEpOATHOro cnyyasi, Heobxoaumo npeg-
NPWHATE HECKOSBKO MOMBITOK ANA UX KBanudUKaLuuM U OLEHWTb BEPOSTHOCTL NOSBAEHUA KaXAOoro cLeHapus.

B.10.5 BbixoaHble faHHble

HanGonee nogxopsiiero clieHapus MoxXeT He ObiTb, OHAaKO aHanu3 No3BosseT nony4uTb Gonee YeTkoe NOHUMa-
HWe BapuaHTOB pa3BUTUA COBBITMIA U cnocoboB U3MEHEHUSI 1eACTBMIA NpU U3MEHEHUW UHAUKATOPOB.

B.10.6 NMpeumyLlecTBa U HEQOCTATKU

AHanus cLueHapueB y4nTLIBaET BapuaHTbl ByayLuero pa3BuTusi CoObbITUIA U NO3ITOMY MOXET BbITb Bonee npegnoyTu-
TeNbHbIM NPU TPaAWLMOHHOM MoAxoAe K NMPOrHO3MpoBaHUIo, B COOTBETCTBUM C KOTOPLIM Ha OCHOBE CLieHapveB NpPOBO-
JSAT OLeHKY BEpPOSTHOCTU Mo LUKane (BbiCOKas, CPeAHSIA U HU3Kas) Ha OCHOBE UMEIOLMXCSA AaHHbIX, Npeanonaras, YTo
pasBuUTUe COBLITMIA ByaeT COOTBETCTBOBATL, W3BECTHLIM B MPOLLIOM TeHAEHUMAM. 3TO BaXHO B CUTYyaLuM, Korga Hefo-
CTaTOYHO 3HaHMii 06 uccrnegyeMoil npobneme ANA NPOrHO3MPOBaHMWsI €e PasBUTUSA UK KOTAA ONACHOCTb MOXET BO3HUK-
HYTb B OTAaNeHHOM ByAyLLeM.

C 3TUM NpenMyLLECTBOM HamMpsiMylo CBA3aH HEAOCTAaTOK METOAA aHanusa cLeHapueB, KOTOPLIWA 3akriovaeTcs B
TOM, 4YTO B CUTYyaLMK C BbICOKOW HeOoNpeAeneHHOCTbI0 HEKOTOpLIE U3 CLieHapUeB MoryT GbiTb HepeasibHBIMM.

[MaBHble TPYLHOCTU UCNONB30BaHUA METof4a aHanuaa CLeHapueB CBA3aHbl C HaNMYUeM JaHHbIX U CMOCOBHOCTLI0
aHanWTUKOB U MWL, NPUHUMAIOWUX pelueHus, paspaboTaTb peanbHble CLEeHapuu ¢ MoAAalowMMUCS UCCIIE[0BaHMIo
BO3MOXHBIMU pesynsraTaMu.

HepocTtaTok ncnons3oBaHWs MeToAa aHanusa cueHapueB AN 060CHOBaHWUSA NMPUHATUS PELLUEHUA COCTOUT B TOM,
4TO UCMONb30BaHHLIE CLieHapUW MOFYT HE UMeTb AOCTOBEPHOro 060CHOBaHUS; AaHHble MOryT BbiTb MMNOTETUYECKUMMU, @
HepeanucTUYHOCTL pesyrsTaToB MOXET OblTb HE BbiSBNEHA.

B.11 AHanus3 Bo3aencTBuUA Ha 6Uu3Hec

B.11.1 Kpatkuii o63op

MeTop aHanuaa BosaeiicTBus Ha BusHec (BIA"), Takke N3BECTHLINA Kak OLeHKa BO3AeACTBUA Ha BU3HeC, No3Bons-
€T UccrneaoBaTh, Kak KtoueBble BUAbl 0TKa3oB/HapyLleHWt/paspyLleHWid MOryT NOBNUSATL Ha KNoYeBble BUALI AeATENb-
HOCTU W npoLecchl opraHvaalni, a Takke ULEHTUDULMPOBATL M KONMYECTBEHHO ONpeaenuTb HeobXxoaUMbIE BO3MOX-
HOCTW ANA YNpaBfieHWs opraHusauuei B aTux ycrioBusix. Mpouecc metoga BIA o6ecneunBaeT cormacoBaHue W
rMoHUMaHue:

- UGEHTUMDUKALMMN U KPUTUYHOCTHU KIHOHYEBLIX BU3HEC-NpoLieccoB, PYHKUUN, CBA3AHHBLIX PECYPCOB U KIHOYEBLIX B3a-
MMOCBS3€l, CYLLECTBYHOLLMX B OpraHusaLuu,

- BIIMSHUA OTKa30B/HapyLUEHUIA/pa3pyLUEHNIA HA BO3MOXHOCTU OpraHu3alnn JocTuraTb YyCTaHOBMNEHHbIX KpUTUYeC-
KuX Uenew 6usHeca;

- HeoBX0AMMBIX BO3MOXHOCTER ynpaBneHust Bo3aeicTBUEeM 0TKa3oB/HapyLLeHMiA/pa3pyLLeHUit U BOCCTaHOBMEHU-
€M HOpMarnbHOro xofa AesTeNbHOCTU opraHusaumu.

B.11.2 O6nacTb npumMeHeHus

MeTog BIA ucnonb3syroT Npu onpeaeneHun KpUTUHHOCTYU NPOLIECCOB OpraHu3ali, BpEMEHU UX BOCCTaHOBIEHNS
(RTO?) 1 HeoBX0AMMbIX PECYPCOB (aKTMBLI, NEPCOHar, HaBLIKM, TEXHOMOTMM, MPON3BOACTBEHHEIE NMOLWAAN 1 MHAOPMa-
ums) ana obecneveHns JOCTUXEHUA YCTaHOBIEHHbIX Lienei. Kpome Toro, meToa BIA nomoraeT npu onpegeneHumn B3au-
MOCBA3el Mexay rnpoueccamu, BHyTPEHHUMMW W BHELLHUMU CTOPOHAMMW U BCEMW LIEMNOYKaMU MOCTaBOK OpraHusaLuu.

B.11.3 BxogHble AaHHble

Ona npuMeHeHUss MeToda HeoGxoLuUMbI:

- rpynna aHanu3a v paspaboTku nNnaHa HenpepbiBHOCTW Bu3Heca;

- UHdpopMaLus o Lensx, oKpyxatoLlei cpefie, BULax AeSTENBHOCTU U B3aMMOCBSA3SX OpraHusaLum;

- nogpobHoe onucaHWe BWAOB [EATENBHOCTU U (DYHKLUMOHUPOBAHUSA OPraHu3aumu, BKIHOYatoWmux NpoLecchl,
BCrioMoraTenbHble pecypchbl, B3aWMOCBSA3M C APYrMMU OpraHu3auusMu, cornalleHus o6 ayTCcopcuHre, npuyacTHole
CTOPOHbI;

- 3KOHOMMUYeECKWe W NPOU3IBOACTBEHHLIE MOCMELCTBUS, Bbl3BaHHbIE HapyLUeHWEM KPUTUYECKUX MPOLECCOB;

- NOArOTOBNEHHbIE aHKeThI;

- CMUCOK OnpaluMBaeMblX NUL, B COOTBETCTBYIOLMX 0OMNacTax [eATenbHOCTM opraHm3auun u/unm npuyacTHbIX
CTOPOH.

1) BIA — Business Impact Analysis.
2 RTO — Recovery Time Objective.
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B.11.4 lNMpouecc BLINOAHEHUA MeToAa

B npouecce BIA 06b4HO MCNONB3YIOT aHKETUPOBaHNE, MHTEPBLIO, CTPYKTYPUPOBaHHbBIE COBELLI@AHMS UMW NX KOMOU-
HaLMIio, YTO Mo3BONIAET AOCTUYL NOHUMaHUA (PYHKLUMOHUPOBAHMS KPUTUYECKUX NPOLECCOB, BIIUSHUS HapyLUEHUA STUX
npoteccoB U HeobxoAUMOro BpeMeHn socctaHoeneHnss RTO u pecypcos.

KniouyeBble aTansl MeToaa BIA:

- onpefeneHne KpUTUMHOCTU KNIOYEBBIX MPOLIECCOB M KIMIOYEBLIX BUAOB NpoayKuuK, paboT, ycnyr opraHusaumm Ha
OCHOBE OL|EHKM ANl HUX ONACHOCTEN, Yrpo3 U yS3BUMOCTEIA;

- onpeAeneHne 3KOHOMUYECKUX U NPOU3BOACTBEHHBLIX MOCNEACTBUI HapyLeHUt/pa3pyLleHnii uaeHTMnLMpo-
BaHHbIX KPUTUYECKUX MPOLIECCOB 3a onpeferieHHble nepuoibl BpeMeHu,

- UAEHTUdMKaLMA B3aUMOCBA3ESH C KIMOYEBbIMA BHYTPEHHUMU U BHELUHUMUW NPUYACTHBIMU CTOpoHamu. Ha atom
aTane MoXeT ObITb MOMe3Ho CocTaBNeHne KapT B3auMOCBS3€Ei B CUCTEME U B LIENN NOCTaBoK;

- onpefeneHne UMeIOLNXCA HeobxoauMbIX pecypcoB AnsA obecneveHns HenpepbiBHOCTM paboT nocrie Hapylle-
Husi/paspyLleHns Ha MUHUMaNbHOM MpUeMNeMOM ANA opraHu3auun YpoBHE;

- naeHTUdMKaLmsa ansTepHaTUBHBLIX cnocoboB BeIMONHEHUS paboT U NpoueccoB, CyLUECTBYIOLLUX UMK 3anniaHupo-
BaHHbLIX K pa3paboTke. AnsrepHaTUBHbIE cnocobbl BLINOMHEHUs1 paboT U NpoueccoB MOryT 6bITb MPUMEHEHLI B CUTYaLMK
HepjocTaTka UK OTCYTCTBUSA HEOBXOAUMBIX PECYPCOB MM BO3MOXHOCTEW BO BpeMs HapyLLEHUs/pa3pyLUEHNS,

- onpefeneHne MakcuMaribHO 4OMyCTUMOro nepuoaa NpocTos Npu HapyweHuw/paspywerun (MAOY) ans kaxgo-
ro npoecca, 0OCHOBAHHOrO Ha WAEHTUMULIMPOBAHHBLIX MOCNEACTBUAX U KPUTUYECKUX dpakTopax BbIMOMHAEMBIX BUOB
featenbHocTn. MAO npefctaBnseT coboil nepuog BpeMeHU, N0 UCTEYEHUN KOTOPOro CYLUEeCTBYeT yrpo3a OKoHYaTenb-
HOW yTpaThl XKW3HeCNoCOBHOCTW OpraHu3aLyu, B TOM Cillyyae, ecriv noctaska NPOAYKUUM MUK NpefocTaBlieHne YCnyr He
OyayT BO30OHOBNEHH!,

- onpefeneHne Lenesoro BpeMeHn BocctaHosneHusa (RTO) ana noboro cneyuanusnpoaHHoro obopyaoBaHus,
MHPOPMaLIMOHHBIX TEXHOMOTMIA 1 APYrUX akTMBoB opraHusaumn. RTO npegctaBnseT coboil Bpemsi, 3annaHupoBaHHoOe
[NA BOCCTaHOBMEHUS MPOU3BOACTBA NPOAYKLUN U NPeAoCTaBNeHUs YCIyr Nocne HapyLueHus/paspyLueHusi, Bo3obHoBne-
HUSA AEeATEeNbHOCTM OpraHu3auvn M BOCCTAHOBIIEHWUS CheLManusupoBaHHoro o6opyaoBaHusi, UHHPOPMaLMOHHBIX TEXHO-
TOTWIA UMK APYTUX aKTUBOB,

- YCTaHOBIEHNE YPOBHHA MOArOTOBMEHHOCTU KPUTUYECKMX MPOLIECCOB ANS YNpaBliEHUSA B YCIOBUSAX HapyLLEHUS,
KOTOpOE MOXET BKNHOYaTb OLEHKY YPOBHSA pe3epBUpOBAHHOCTU Npolecca (Hanpumep, Hanuyusa 3anacHoro obopyposa-
HUS) UNK CcyLLLeCTBOBaHMWE arnbsTepHATUBHBLIX MOCTABLLMKOB.

B.11.5 BbixogHble AaHHble

BbIXOAHBIMW AaHHLIMU ABMAKOTCS:

- NepeyveHb paHXUMPOBaHHbLIX MO MPUOPUTETAM KPUTUYECKUX MPOLECCOB U COOTBETCTBYIOLUX B3aWMO3aBUCK-
MOCTEM;

- 3aperncTpupoBaHHble SKOHOMUYECKWe U NPOU3BOACTBEHHbLIE BO3AEACTBUA, BbI3BaHHbIE HapyLUEHWEM KPUTK-
YecKMX MpoLieccos;

- BCrioMoraTtesibHble pecypchl, HE0BXoANMbIe AN UAEHTUDULMPOBaHHBIX KPUTUHECKUX NPOLIECCOB,

- BO3MOXHbI€ CPOKU NPOCTOS U BOCCTAHOBMEHUA KPUTUYECKUX MPOLECCOB U B3aUMOCBA3AHHBIX MHOPMAaLUOH-
HbIX TEXHOMOT WA

B.11.6 NpeumyllecTBa U HeagocTaTKu

Mpeumyllecteamu MeToga BIA sBnstoTeS:

- obecneYyeHne MOHUMaHWUA KPUTUYECKUX MPOLIECCOB, KOTOpPOe MPefocTaBnseT opraHu3auun BO3MOXHOCTb [OC-
TUXEHUS YCTaHOBMNEHHbIX Lenei;

- BO3MOXHOCTb OLIeHKW HeoBXoaUMbIX pecypcos;

- BO3MOXHOCTb NepecMoTpa NpousBOACTBEHHOro npouecca AN NOBbIWEHUA YCTONYMBOCTU OpraHu3aLuu.

HepocTtaTkamMu MeToAa SABNAETCA cregytollee:;

- BosmoxHa HegocTaToMHaA KOMMNETEHTHOCTb YYacTHUKOB OMnpoca, UHTEPBLIO NN COBELLAHWUNA.

- AuHamuka paboTbl B rpynne MOXeT BNUATb Ha BECb aHarm3 pyHKLUOHMPOBAHUA KPUTUHECKOTO MpoLecca.

- Bo3aMOXHbI YNpoLLeHHbIe UNU CBEPXONTUMUCTUYHLIE OLEHKU TPeBoBaHWA K BOCCTaHOBNEHMUIO.

- flocTuxeHne agekBaTHOro YpoBHA NMOHWMaHWUSA JEATENbHOCTU OpraHWu3auun MoxeT GbiTb 4OCTATOUHO TPYAHbLIM.

B.12 AHanu3 nepBonpuYmnHbI

B.12.1 KpaTkuii o63op

AHanus noTtepb, COCTABMSAIOWMUX OCHOBHYIO AOMI0 ylepba, HanpaBneHHbll Ha npeAoTBpalleHue UxX NOBTOPHOro
BOSHUKHOBEHUs!, 0BLIYHO Ha3bIBaKT aHannsoM nepeonpuunHel (RCA?)), aHanu3oM nepsonpuynHel otkasa (RCFA?)
unu aHanmaom notepb. Metog RCA ucnoneayoT ANA UccnefoBaHuns noTepb BCNEACTBUE pa3NUYHbIX BULOB 0TKa3oB, B TO
BpeMs Kak aHanus notepb rMaBHbIM 06pa3oM MPUMEHSIOT ANA UccnefoBaHNA PUHAHCOBLIX UMM 3KOHOMUYECKUX
noTepb OT BHELUHUX BO3AeiCTBYIOLMX hakTopoB unu katactpod. Metoa RCA HanpaBneH Ha BbiiBrieHUE NEPBUYHBLIX
NpUYKNH OTKalda 6e3 PacCMOTPEHUSA UX BHELIHUX NposiBneHnd. O4eBUAHO, YTO KOppEKTUpYloWwmMe AeidcTBUA He Beerga

1) MAO — Maximum Acceptable Outage Time.
2) RCA — Root Cause Analysis.
) RCFA — Root Cause Failure Analysis.
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3¢ppeKTUBHBI U 3a4acTyio TpebyIOT Ux NOCTosHHOrO ynydwenus. Metog RCA o6bIMHO NPUMEHAIOT ANA OLEHKN OCHOBHOM
COCTaBNSAOLLEN NOTEPb, OAHAKO €0 MOXHO NPUMEHATb ANA aHanu3a 6onee obLMX NOTEpb € LUENbIO BbISBIIEHUS BO3-
MOXXHOCTEN MOCTOAHHOIO YNyYLLEHUS.

B.12.2 O6nacTb npMMeHeHHUA

MeTog RCA uMeeT MHOro HanpasneHWin NPUMEHEHNS:

- B obnactu 6e3onacHoctn Metog RCA ucnonb3yloT ANA UCCNeaoBaHUsl HECHACTHLIX criyqaes B obnacTu oxpaHbl
TpyAa ¥ NpOM3BOACTBEHHOW Be3zonacHocTH;

- B TEXHOMOMMYECKUX CUCTEMAX ANA aHanu3a HageXHOCTU U TeXHUYECKoro obcnyKuBaHUA UCNONbL3YIOT aHanus
0TKa30B;

- RCA npoussoacTBa NpUMEHSIIOT ANA KOHTPONSA Ka4yecTBa NPOU3BOACTBEHHLIX NPOLIECCOB;

- RCA npoLeccoB NpuMeHSIOT Ana uccnegoBaHnsa 6U3HeC-NpPOLECCOB;

- RCA cuctem, npepcrasnstowuii coboit kKombuHaLuio nepedncrneHHbix Bugos RCA, NpuMeHSIOT npu aHanuse
CNOXHbIX CUCTEM B CUCTEMax YyNpaBfeHWs U3MEHEHUAMU MEHeAXMeHTa pUcka U B CUCTEMHOM aHanuse.

B.12.3 BxoaHble AaHHble

OCHOBHbLIMW BXOAHBIMU AaHHbIMU MeToga RCA sBnstoTcA Bce 0O6beKTUBHLIE AaHHble 06 oTkasax unu NoTepsx.
[aHHble 06 aHanornyHbIX OTKasax Takke MOryT ObiTb pacCMOTPeHbl B npouecce aHanu3sa. [pyruMu BXOAHBIMU AaHHBIMU
MOryT 6bITb faHHbIe, NoyYeHHbIe NPU NPOBEPKE KOHKPETHLIX rMnoTes.

B.12.4 Mpouecc BLINONHEHUA MeToAa

Mocne NPUHATUA pelueHns o NnpuMeHeHun metoga RCA hopMUpYHOT rpynny 3KCrepToB AfA NPOBEAEeHUS aHanusa
u paspaboTku pekoMeHgaumii. Creumanusaums SKkCnepToB rMaBHEIM 06pa3soM 3aBUCUT OT Lieneil aHanusa u ocobeHHo-
CTel oTKa3sa.

MeToAbl NpOBEAEHNS aHanu3a MOryT CyLIeCTBEHHO pasnunyaThbes, 04HaKo OCHOBHbIe aTanbl MeToga RCA aHano-
MYHBI U BKIKOYAIOT:

- hopMUpoBaHue rpynnel;

- yCTaHoBMeHWe obnactu npuMeHeHus u Lenein metoaa RCA,;

- c6op AaHHbIX U 0OBEKTUBHLIX CBUAETENLCTB 06 0TKase Unu noTepsix;

NpoBefeHNe CTPYKTYPUPOBAHHOrO aHanusa A onpefefieHnsa nepBonpuYnHbI;
BblpaboTKy peLUeHUii U pekoMeHfaLuii;

BLINOMHEHUE peKoMeHAalui;

BepUdUKaLUIO NONOXUTENBHOrO pesynsrarta oT BHEAPEHUs pekoMeHAaLui.

MpUMEHSIIOT crnefytolne CTPYKTYPUPOBaHHLIE MeToL bl aHanusa:

- MeTof «5 noyemy», COCTOALIMA B MHOFOKPaTHOM MOBTOPEHUU BOMpoca «MnoveMy?», ANA UccnefoBaHWsa NATU
YpPOBHeW rMyOuHbI NPUYUHBI OTKa3a,

- aHanu3 BWAOB W NOCNeACTBUA OTKA30B,;

- aHanu3 fepeBa HeUCnpaBHOCTEN;

- AnarpamMma McukaBbl WM «pbibuid ckeneT;

- aHanus lNaperTo;

- COCTaBleHMWe KapTbl NEPBOMNPUHUHLI.

OUeHKY NPUYMH HYacTO HaYMHaoT C UccrnefoBaHMA NepBoHaYanbHO 04EBUAHBIX PU3UYECKUX MPUYUH, Jarnee usyya-
0T MPUYUHBI, CBA3a@HHLIE C YernoBeveCckUM hakTOpoM, U yXe 3aTeM NepPexXoAsaT K U3yYEHUIO CKPLITBIX MPUYUH ynpaBneHusi
UMM OCHOBHBIX NPUYKH. [ns Toro Ytobbl NpUMEHeHWe KOpPEKTUPYIOLUX AeWCTBUI Obirno addeKTMBHEIM, BOBNEYEHHbIE
CTOPOHbI JOMKHbI UMETb BO3MOXHOCTb YNpaBNsiTh BbISABNIEHHBIMUA B NpOLUECcCe aHanusa npu4uHHbBIMU dpakTopamu unu
YCTPaHUTb UX.

B.12.5 BbixogHble AaHHble

BbixoaHble AaHHble MeToaa RCA BkntovatoT B cebsi:

- OKYMEHTaLMio 0 cOBpaHHbIX AaHHbLIX U 06bEeKTUBHLIX CBUAETENbCTBAX;

- paccMOTpeHHbIE TUMNOTE3bI;

- 3aKkrnoYeHne o Haubonee BEPOATHLIX NepBONPUYMHAX OTKasa U NoTepsix;

- peKoMeHAyeMble U KoppeKTUpyloLme AeicTBUSA.

B.12.6 lNpeumMyLiecTBa U HeOCTaTKN

MpenmyllecTBaMU MeTofa ABMAETCA BO3ZMOXHOCTb:

- NnpuBneYeHus B paboyyto rpynny TeXHUHECKUX SKCNepToB;

- UCMONb30BaHUA CTPYKTYPUPOBAHHOrO aHanusa;

- pacCMOTPEHUA BCEX BEPOATHBIX MMNOTES;

- JOKYMEHTUPOBAHUA NOMYYEHHbIX pPe3ynLTaTos,

- 0b6A3aTenbHOr0 BHeAPEHUS 3aKMNOYUTENbHBIX peKoMeHAaLuid.

Hepoctatku Mmetoga RCA COCTOAT B cneayowem:

- OTCyTCTBYET BO3MOXHOCTb NpUBMieYeHUs TpebyeMblX TEXHUYECKUX SKCNEPTOB.

- Kputnueckune o6bekTUBHBIE CBUAETENLCTBA MOrYT ObITb YTpayeHbl B MOMEHT oTKa3a unu Bo BpeMs ybopku.

- OrpaHuyeHns No BpeMeHU U pecypcaM MOryT He Nno3BonuTb paboyeil rpynmne NpoBeCTU BCECTOPOHHIOI OLIEHKY
cuTyauuu.

- NHorga HeBO3MOXHO BHEAPUTL paspaboTaHHble pekoMeHAaLumn.
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B.13 AHanu3 BUOOB U NocneACTBUA OTKa3oB W aHaNu3 BUAOB, NOCNEACTBUI N KPUTUYUHOCTHU OTKA30B

B.13.1 Kpatkuii 0630p

AHanua BUAoB M nocreacTBuii otkasoB (FMEAY) sBnseTca MeToaoM, WCMONb3yeMbiM ANS WASHTUDUKaLMK
cnocoboB OTKasa KOMMOHEHTOB, CUCTEM UMK NPOLIECCOB, KOTOPblE MOTYT NPUBECTU K HEBLIMOMHEHUIO UX HAa3HAYEHHOM
PYHKLUN.

MeTtopg FMEA nomoraeTt naeHTupuuymMpoBaTh:

- BCe BUAbI OTKa30B pasfUYHbIX YacTell U KOMIMOHEHTOB CUCTEMbI (BUAAMU OTKa3a MOryT ObiTb CKpbITHIN OTKas,
KOHCTPYKTMBHbIW OTKa3, NMPOW3BOACTBEHHBIA OTKa3s U T. [i., KOTOpble NPUBOAAT K HapyLLEeHUo paboTocnocobHoro cocTos-
HUS 4acTeil U/MINM KOMNOHEHTOB CUCTEMBI);

- NocrneAcTBUS OTKA30B /NSl CUCTEMBI;

- MexaHU3Mbl 0TKa3a;

- cnocobbl gocTmkeHus 6e3oTkasHon paboThl /MM CMArYeHUs NOCNeACTBUA ANA CUCTEMBI.

PacwupeHHoi Bepcueit metoga FMEA sBnsietca FMECA, no3sonsiowmii 0UeHNTb KpUTUYHOCTB?) U 3HAYMMOCTb
Kaxqoro uaeHTUULMpOBaHHOrO BUAa oTKasa.

AHanma KpUTUYHOCTU OBbIYHO SBMSETCA KaYECTBEHHLIM UMW CMELUAHHBIM, HO MOXET GbiTb KONMUYECTBEHHLIM NpU
MCNonb3oBaHMKU Noka3aTensa akTUYecKoro npoLeHTa OTKa3oB.

B.13.2 O6nactb npuMeHeHus

B 3aBUCUMOCTM OT 06beKTa Uccne0BaHUs BIAENSAOT HECKOMNBKO BapuaHToB MeToaa: FMEA npoekTa unu npogyk-
uuun, FMEA npouecca, NpUMeHsieMblid 4TS aHanusa npou3BoacTBEHHbIX U c6opoYHbIx Nnpoyeccos, FMEA cuctembl, FMEA
yenyru u FMEA nporpamMHoro obecneveHusi.

MeTtog FMEA/FMECA MoXeT 6bITb NPMMEHEH Ha CTaguAX NPOEKTUPOBaHWUSA, NPOM3BOACTBA W SKCMyaTauuu Npo-
M3BOACTBEHHOW CUCTEMBI.

OpHako AnA NOBLILWEHUSA HafleXXHOCTU BHECEHUE U3MEHEHWIA Ha CTagun NPOEKTUPOBAHUA CUCTEMBI SIBMSIETCA
6onee adpdekTusHeIM. MeToabl FMEA u FMECA Taioke MoryT 6bITb NpUMEHEHB! K NpoueccaM U npoueaypam. Hanpumep,
3TW METOAbLI NPUMEHSIOT ANS BbIABNEHWSA BO3MOXHOCTU MeAWUUMHCKUX OWKNBOK U AedeKToB B NpoLecce TEXHUYECKOro
obcnyxusaHus.

MeTogbl FMEA/FMECA MoryT 6bITb UCTIONb30BaHb!:

- npu BblBope U3 ansTepHaTUBHBIX BapuaHTOB NPOEKTa € BLICOKOW HAAEXHOCTbIO;

- ANA vccnefoBaHWs BCeX BUAOB OTKa3OB CUCTEM W MPOLECCOB U UX BANSAHWUA Ha 6e30TKasHOCTb UccrefyeMoro
o0bekTa;

- ANS naeHTUdUKaLMmn nocneacTBuUiA onbok nepcoHana (BNUsSHWE YenoBeYeckoro dakropa),

- Npy NNaHUPOBaHUM NPOBEPOK (TECTOB) N TEXHUYECKOTO OBCNYXUBAHUA TEXHUYECKUX CUCTEM,;

- ANA yNyYLleHUs NpoeKToB npouegyp v NpoLEecCcos;

- ANSA NONyYeHUs Ka4yeCTBEHHOW MNU KONMUMYEeCTBEHHOW UHGOpMaUUK ANA APYrUX METOAOB aHanusa, Takux Kak
aHanus jepeBa HeucnpaBHOCTEW.

Pesyneratsl MeTogoB FMEA u FMECA moryT 6biTb MCNOMb30BaHbl B Ka4eCTBE Ka4eCTBEHHbIX U KONUYECTBEHHbIX
BXOAHbIX AaHHbIX ANA pYrux METOLOB UCCMeAOBaHUA, TakUX Kak aHanu3 jepeBa HEUCNpaBHOCTEMN.

B.13.3 BxoaHble AaHHble

Ons BeinonHeHus meTogoB FMEA n FMECA Heobxoguma nogpobHasn nHdopmMaumsa o6 anemMmeHTax cucTeMbl, 40C-
TaTouHas Ans aHanusa cnocoboB W NyTel pa3BUTUA OTKa3a KaxZoro anemeHTa. [Ana AeTanbHOro npuMeHeHUs Metoga
FMEA K NpoeKTy 3MeMeHT cUCTeMbl MOXET OblTb PACCMOTPEH Ha YPOBHE ero KOMNOHEHTOB, B TO BpeMs Kak ans FMEA
CUCTEeMbI B LIEMOM 3NEMEHTLI CUCTEMbI MOTYT ObITb OnpeAeneHbl Ha YKpyNHEHHOM ypoBHe (B BUAe GriokoB U Nogcuctem).

MHdopMaLmsa MOXET BKNtoYaTh:

- YepTexn U Brok-CXeMbl aHaNN3NpPyeMoin CUCTEMEI U ee KOMMOHEHTOB UMK aTankl npouecca;

- MHpopMaLmio 0 PYHKLUMOHUPOBAHUN KaXKAOro aTana npouecca Ui KOMMOHEHTa CUCTEMBI;

- nogpobHoe onucaHue IKOMOrMYECKUX U ApPYrux napaMeTpoB, KOTOpble MOMyT BMUATb Ha (PYHKLMOHUPOBaHUE
cucTeMsl;

- CBeJleHUNs O pesynerarax OTKa3os,;

- XpoHornornyeckne faHHble 06 oTkasax, BKNoYas JOCTYNHbIe AaHHble 06 MHTEHCUBHOCTU OTKa30B.

B.13.4 Npouecc BbiNonHeHUsa metoaa

Mpouecc FMEA BkrtoyaeT B ceba cnefytoLime 0CHOBHbIE aTanbl.

)
) PopmupoBaHue paboyein rpynnbl.

) N3ydeHune cuctemel/npouecca, 4ns KOTopbix npuMmeHswT Metog FMECA.
) OeneHune cuctemMbl Ha KOMMOHEHTLl UNKU 3Tanbl;

) Onpefenexne OyHKUUN Kax[oro aTana Unu KOMMOoHeHTa.

f) OnpepeneHune ANa KaX[oro KOMMNOHeHTa UNK aTana:

- BO3MOXHbIX OTKa30B 1 WX NPUYH;

- MEXaHW3MOB, NPUBOAALLMNX K AaHHBEIM BUAaM OTKasa,

") FMEA — Failure Mode Effect Analysis.

2) KpUTUYHOCTb OTKa3a — 3TO COBOKYMHOCTb MPU3HAKOB, XapaKTepuayroLLux NOCneAcTBIA oTkasa. Knaccudukams
0TKa30B MO KPUTUYHOCTM MPOM3BOANTCA B COOTBETCTBUN C 3aKOHOAATENbHLIMU 1 06a3aTeNbHLIMIN TpeBGoBaHNAMM
YCTaHOBMNEHHLIMU MPUOPUTETAMU OpraHM3aLmiy.
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- NocneAcTBUIA OTKa30B;

- ypoBeHb 6e30MacHOCTU UNW paspyLUMTENbHOCTU NMOCNeACTBUIA 0TKa3sa,

- cnocobbl obHapyXeHWA oTkasa.

g) iaeHTudukaums ocobeHHOCTel NpoekTa, NO3BOMSAIOLLNX KOMMEHCMPOoBaTb 0TKa3.

Mpw BbINonHeHUn metofa FMECA pabodvasa rpynna AONONHUTENLHO KnaccuduumpyeT Kaxabii U3 ngeHTuduum-
poBaHHbIX BUAOB OTKa3a B COOTBETCTBUM C €ro KpUTUYHOCTbIO.

CyLlecTBYeT HECKONBKO CNOCOGOB BEIMOMHEHNSA aHanusa KpUTUYHOCTM 0TKa3oB. OOLLEeNpUHATLIA MeTOA BKIOHaeT
onpegeneHue:

- NnoKasaTensa KPUTUYHOCTH BUAA OTKa3a,

- YPOBHS puUcka;

- paHra NpMopUTETHOCTU puUCKa.

Mogenb KPpUTUYMHOCTU BMAa OTKa3a eCTb Mepa BO3MOXHOCTU TOro, YTO UCCrefyeMblil BU OTKaza KOMMOHEHTa
npuBefeT K 0TKasy cucTeMbl B LenoM. KpUTUYHOCTL OTKa3a onpeAenstoT Kak NponseefeHne BeposTHOCTM NOCNeACTBUN
0TKasa Ha UHTEHCUBHOCTL BUAA OTKa3a U Ha Bpems (OYHKLUMOHUPOBAHWUSA CUCTEMBI.

OaHHyto bopMyny 4acTo NPMMEHSIIOT K 0TKa3aM obopyAoBaHWA B CUTyaLMK, KOrAa KaxKabliA U3 aTUX Mokasarenei
MOXeT ObITb onpefeneH KONUYECTBEHHO, U BUALI OTKasza WUMEIoT ofjMHaKoBbie MOCnefCcTBUs.

YpoBeHb pUCKa OMNpefenstoT Kak codeTaHne NocneacTBUiA BUAa oTkasa M BEpOATHOCTU AaHHOMO oTKasa. YpoBeHb
pucka MOXeT BblTe UCMONb3oBaH B CUTyaLuu, Korfa NocnefcTBUS pasHbiX BUAOB OTKasa pas3fuyHbl, U NPUMEHUM K
cucTEMaM M mpoueccaM, CBsidaHHbIM ¢ 06opyAoBaHWeM. YpOBEHb pUcKa MOXET ObiTb NpeAcTaBreH B Ka4eCTBEHHOM,
CMeLUaHHOM UMK KONUYEeCTBEHHOM BUAe.

PaHr npuoputeTHocTn pucka (RPN')) siBnsieTcsi cMellaHHOW Mepoii KPUTUYHOCTHM OTKasa, ero paccyHuTLIBaloT ny-
TeM YMHOXEHWUA paHra 3Ha4MMOCTU NocneAcTBUiA oTkasa (06biMHO oT 1 Ao 10) Ha BEpOATHOCTb OTKa3a U BO3MOXHOCTb
BbIABNEeHWs npobnemel. Ecnu oTkas TpygHo obHapyXuTbk, TO eMy 06blMHO yaenstoT 6orblue BHUMaHUA U NpUAaloT NepBo-
CTerneHHoe 3HayveHne. STOT METOA UCMOMB3YIOT Yalle BCero B npoLecce obecneyeHns kayecTsa.

C MOMeHTa uaeHTUdMKaLMn BULOB OTKasa M MEXaHU3IMOB MX BO3HUKHOBEHUS crieflyeT onpeaennTbe U BHeAPUTb
KoppekTupytoLLue feAcTBuS Ans Haubornee cyllecTBeHHbIX BUAOB OTKa3a.

PesynbraTel BbINonHeHns Metoga FMEA fomxHbl ObiTb JOKYMEHTMPOBaHbI B BUAE OTYETa, KOTOPLIA JOMKEH co-
bepxarb:

- nogpobHoe onucaHue UCCrefoBaHHOW CUCTEMBI;
cnocobbl, UCMOMb30BaHHLIe ANS BLINOMHEHUA aHanusa,

MPEAMNONOXEHUs, chenaHHble B NpoLecce BLINOMHEHNS aHanuaa,
UCTOYHUKUN JaHHBIX;
nonyYeHHble pe3ynbTaThl, BKMOMas 3anofiHeHHbIe KOHTPOSIbHbIE JIUCTHI,

- KpUTUYHOCTL (ecnu TpebyeTcs) U MeToAbl, UCNONBb3OBaHHLIE ANA ee OnpefeneHus;

- pekoMeHAaUMKM Ans AansHeWWwux uccnefoBaHuin, USMEHEHUA NpPoeKTa UNKM 0COBEHHOCTH, KoTopble Heobxoau-
MO BKJTHOUUTE B MrlaHbl MPOBEPOK, UCTIbITAHWUA U T. 4.

Cuctema MOXET ObITb MOBTOPHO oLleHeHa B ApyroM yukne FMEA, nocne Toro kak Bce Heobxogumble AeWCTBUSA NO
npoBefeHunto aHanusa 6yayT 3aBepLUeHb!.

B.13.5 BbixogHble AaHHble

MepBUYHBEIMU BbIXOAHBIMU AaHHLIMU MeToAda FMEA faBnAlTCA nNepedeHb BUAOB OTKa3a, MEXaHU3MOB BO3HUKHO-
BEHMWS OTKasa W ero nocrefCcTBuii Ans KaXLoro KOMMOHEHTa CUCTeMbl AW 3Tana npouecca (KoTopble MOFyT BKNOYaTh B
cebsa nHopmaLmio 0 BEpOSATHOCTU OTKasa). K BbIXOAHLIM AaHHBIM TaKke OTHOCAT UH(OPMAaLMIO O NPUYUHAX U nocnea-
CTBUAX OTKa3a fna cucTeMbl B LienoM. BeixoaHble faHHble MeTofa FMECA BkntovaloT pesyneraTel paHXMpoBaHWUA 3Ha4U-
MOCTW OTKa30B Ha OCHOBE OLIEHKW BEPOSITHOCTU OTKa3a CUCTEMbI, YPOBHA pUCKa BO3HUKHOBEHWUSA AAHHOrO BUAa OTKasa
UM KOMBUHAaLUMKM YPOBHS pUcKa U «BO3MOXHOCTU oBHapyXXeHUs» BuAa oTkasa.

MeTtog FMECA MOXeT ObITb None3eH ANA MNONyHYEHUA KONUYECTBEHHBLIX BbIXOAHBLIX AaHHbLIX NPU UCMNOSIb30BaHWK
KONMUYECTBEHHbLIX JaHHbLIX 06 MHTEHCMBHOCTU OTKa30B U MX NOCNeACTBUSAX.

B.13.6 lNpenmyLuecTBa U HEQOCTATKU

MpeumyLecteamn metofa FMEA/FMECA aenstotca cneaytoLyue:

- MeToZ MpuMeHMM K BuaM OTKa3OB, CBA3AHHBIX ¢ OWNOKaMKU NepcoHana, HapylieHneM paboTocnocobHoOCTH
obopyaoBaHua U paboTel cUCTeM NporpamMMHoro obecneyeHus v npoLEeccos.

- MeToA no3BonsieT MaeHTUOULMPOBaTL BUAbI OTKA30B KOMMNOHEHTOB, NPUHMUHBI 3TUX OTKA30B U WX NOcneacTBUs
ANA cMCTeMbl M NpeAcTaBUTL UX B yA00HOR ANg nonb3oBaTensa dopme.

- MpuMeHeHne MeToAa nomoraeT uabexaTb JOPOroCTOAMX MoAUdUKaLMiA obopyaoBaHUA NPU TEXHUHECKOM
o6CnyX1BaHUM 3a cHeT MaeHTUGUKaLUMM U YCTPaHeHUs Npobnem Ha paHHUX CTaAMsX STana NpoeKTUPOBaHWA.

- MeTog no3sonsieT uaeHTUPMUMPOBaTL BUALI OTKA30B B OTAENBHOA TOYKe U YCTaHOBUTL TpeboBaHUA K pelepBu-
poBaHUto U cucTeme 6e3onacHoOCTy.

- MeTo4 gaeT BO3MOXHOCTb MOMY4YNTh BXOAHbIE AaHHble ANs pa3paboTku NporpaMmm MOHUTOPUHra, NpefocTaBnss
WHOpMaLUo 0 HeoBXOANMBIX 06beKTax MOHUTOPUHIA U NX 0COBEHHOCTSIX.

HegocTtaTkamMnm MeToAa ABNATCA CregyroLme:

- MeTog FMEA/FMECA mMoxeT 6bITb UCMOMb30BaH TONMLKO ANA UAEHTUdUKaLMW OTAENbHLIX OTKA30B, @ He WX code-
TaHus.

") RPN — Risk Priority Number.
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- Bes agekBaTHOro KOHTPONS U cneyuUanbHON HanpaBneHHOCTH, UccrneaoBaHUs MOryT GbiTe TPYAOEMKUMU U JOPO-
rOCTOALLMMU.

- MpumeHeHne metoga FMEA/FMECA MoxXeT ObiTb TPYAOEMKUM WU ANUTENbHBIM ANA CAOXHLIX MHOMOYPOBHEBLIX
CUCTEM.

B.13.7 CcbinouHble cTaHAapThl

M3K 60812 MeToabl aHann3a HagexXHocTu cucteM. MeToa aHanuv3a BMAoB U nocneacTBuid otkasos (FMEA)

B.14 AHanu3 gepeBa HeucnpaBHOCTEN

B.14.1 KpaTtkuit 0630op

Ananus fepeBa HewcnpasHocTeil FTAT — meTog uaeHTMdUKayum 1 aHanusa akTopoB, KOTOpble MOryT
cnocoGCTBOBAaTL BO3HUKHOBEHWUIO UCCINEAYeMOro HexenaTenbHoro cobblTuA (Ha3biBaeMOro KOHEYHbIM COoBbITUEM).
C nomoLlblo AefyKUnMn UccrnegyeMble hakTopbl UAEHTUULMPYIOT, BEICTpanBatoT MX florndyeckum obpasoM U npeacras-
NAT Ha guarpamme B BUAE AepeBa, KOTopoe oTobpaxaeT T PakTopbl U UX NTOrMYECKYIO CBA3b C KOHEYHBIM COBbITUEM.

dakTopaMu, ykasaHHbIMW B epeBe HencnpaBHOCTEN, MOTyT ObiTb COBLITUS, CBA3AHHBIE C OTKa3aMU KOMNOHEHTOB
KOMMNbIOTepHOro o6opyaoBaHus, ownbkaMu Yenoseka Unu Spyrumu cobbiTUAMM, KOTOPbIE MOFYT NPUBECTU K Hexena-
TenbHOMy cobbiTuio. Mpumep FTA npuseaeH Ha pucyHke B.2.

OTkaa aBTOMaTUYeCKOro aanycka
AM3enbHOro reHeparopa

3MNEeKTPOSHEprumn
I ]
OTCyTCTBUE MYyCKOBOTO CUrHana OTka3 Au3ensLHOIO reHeparopa
OTxa OTCcyTCTBYET Nogava MexaHuyeckui
Oruaa Orkas 3 TOInmBa OTKas reHeparopa
npu npu npu
thopMmupoBa- nepepave npueme
HWUM curHana curiana curHana
Otkaa
NospexaeH ynpaensio-
wero OTtcyTcrsyer
npoBsoA, moayns BnokupoBaHa CYTCTBY:!
nogava Tonnuea TONMBO

Cumsonbl
Jlorvueckui anemMeHT «M» — oTKka3a Nnpou3onper,
ecnu Bce cobbITUA Ha BXOAE UCTUHHBI
OTkas Otxkas
B cxeme A B cxeme B Jlormueckuii anemeHT «UNN» — oTkaa npousoiger,
ecnv nio6oe U3 cobbiTUii Ha BXOAE UCTUHHO

Bbaaosoe cobbiTue — AanbHeMLWnA aHanu3
HeuenecoobpaseH

CobfbiTHe noanexuT ganbHelleMy aHanusy

AHanu3 cobbITUS NpuBeneH Ha Apyrol cTpaHuLe
Wunu B APYIroM MecTe

a
[
O
O CobLiTHe Aanee He aHaNU3UpYIoT
1]
A

PucyHok B.2 — MNpumep metoaa FTA

1) FTA — Fault Tree Analysis.
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B.14.2 O6nactb npuMeHeHUsA

MeToa gepeBa HeucnpaBHOCTER MOXeT ObITb UCNOMbL30BaH AN onpefeneHns KauecTBEHHON OLIeHKU Npu uieH-
TUPUKaLMM NMPUYUH OTKa3a U NyTel, NpUBOAALLUMX K KOHEYHOMY COBBITUIO, U KOFTMYECTBEHHOW OLIEHKWU NPU BbIYUCNEHUN
BEPOSATHOCTU KOHEYHOro cobbITUS, eCru U3BECTHbI 3HAaYEHUS BEPOATHOCTEN HaYanbHbIX COOLITUNA.

[aHHbIi MeTod MOXeT OblTb MCNOMb30BaH Ha CTaguu NPOEKTUPOBAHUSA CUCTEMbl ANA MAeHTUdUKaUMM NpuYmH
oTKasa, W, criegoBaTtesnbHo, Boibopa BapuaHTa npoekta. Metog FTA MoXeT ObITb MCNONb30BaH Ha CTaguu Npon3BogCcTBa
ANA WaeHTUUKaLM BUAOB OCHOBHbLIX OTKA30B U OTHOCUTENbHOW 3HAYMMOCTU NyTeil, NPUBOAALLMX K KOHEYHOMY COBbI-
THto. [lepeBo HencnpaBHOCTEN MOXET OblTb TakKe MCMOMb30BaHO 4SS aHanm3a coyveTaHus coObITuiA, MpuBegLIero K
BO3HWKHOBEHUIO MUCCrefyeMoro oTkasa.

B.14.3 BxoagHble gaHHble

[ns kavyecTBeHHOro aHanuaa Heobxo4MMO XOpollee 3HaHWe CUCTEMbl U MOHWMaHWe MPUYMH OTKasa, a Takke
NMOoHUMaHWe TOro, Kak cucTema MOXeT BbIATU U3 cTpoA. [Ana aHann3sa norne3Ho Ucrnonb3oBaHue AeTanbHblX CXeM JepeBa
HeucnpaBHOCTEN.

[na npoBefeHNA KONMYECTBEHHOro aHanu3a HeobxoAuMbl AaHHble 06 MHTEHCUBHOCTU UMW BEPOSATHOCTU OTKasa
BCEX OCHOBHbLIX COBLITUIA, YKa3aHHbIX B JepeBe HEUCNPaABHOCTE.

B.14.4 lNpouecc BbINONMHEHUA MeToAa

BelgensatoT cnegytowme atanbl pa3paboTku gnarpaMmMel fJepeBa HEUCNPaBHOCTEN:

- onpeaeneHne KOHe4YyHoro cobbiTUs, KOTOpoe HeoBXoAMMO MpoaHanuanpoBaTb. OTO MOXeT BbiTb OTKa3 UNu
Gonee obwue nocnefcTeus oTkasa. ocne Toro Kak nocrneAcTBUA oTKada MpoaHanu3MpoBaHbl, B 4epeBO HEUCNpPaBHO-
CTel MOXeT BbITb BKIHOYEHA YaCTb, OTHOCALLAACH K COKpPaLLEHUI0 UHTEHCMBHOCTM U NOCMNEeACTBUIA OTKa3a,

- MAEHTUUKaLMA BOIMOXHBIX MPUYUH UM BUOOB OTKA30B, MPUBOASALLMX K KOHEYHOMY COBLITUIO, HAaYMHas C KOHeY-
Horo cobbITus;

- aHanu3 WAeHTUULMPOBaHHBIX BUAOB U MNPUYUH OTKasa Ans onpejerneHusl Toro, YTo KOHKPETHO MPUBESO K
oTKasy;

- nocnegoBaTtenbHas UASHTUdUKALUA HexenaTenbHOro PYHKLMOHMPOBAHUSA CUCTEMbI C NMEPEXOAOM Ha Gonee
HU3KNe YPOBHU CUCTEMBI, NOoKa JanbHelLnii aHanu3 He cTaHeT Helenecoobpa3sHbiM. B TexHuuyeckoin cucteme 3To Mo-
XeT ObITb YPOBEHb OTKa3a KOMMOHeHTOB. CobBbITUS U (pakTOpbl HA CaMOM HU3KOM YPOBHE aHasnu3MpyeMon CUCTEMbI
HasblBaloT 6asncHbIMKU cobbiTuAMM,

- OLeHKa BEPOATHOCTU Ga3nCHbIX COBLITUIA (€CrM NPUMEHUMO) U MOCMEAYIOWUNIA pacyeT BEPOATHOCTU KOHEYHOro
cobbiTuA. Ana obecnedveHns JOCTOBEPHOCTW KONMYECTBEHHOM OLEHKN CrieayeT nokasartb, YTO NOSIHOTa U Ka4ecTBO BXOA-
HbIX AaHHbIX 415 KaXA0ro afieMeHTa 40CTaTOuHbI AN NonyYeHUs BbIXOAHLIX AaHHBIX HEOBX0AUMOW [0CTOBEPHOCTU. B
NPOTUBHOM cryyae fepeBO HeUCNpaBHOCTEN HEAOCTAaTOUMHO AOCTOBEPHO ANSA aHanu3a BEPOATHOCTU, HO MOXET BbiTb
nonesHbIM ANA UCCnefoBaHUs NPUYMHHO-CNEACTBEHHBLIX CBA3EN.

Mpw onpefeneHun KONUMYECTBEHHOM OLEHKU AepeBO HEUCNPABHOCTEH MOXET ObITb YNpoLyeHo npu nomolu EByne-
BOI anrebpkl, YTO MO3BONAET y4eCTb AyOnumpylowme Buibl OTKa3oB.

Kpome KonMyecTBEHHOIN OL|EHKU BEPOSITHOCTU KOHEUHOro cOBbITUA METOZ No3BONseT UaeHTUdULUpoBaTL Habop
MWUHUMaIBHBIX CEYEHUIA, NPUBOASILLUX K KOHEYHOMY COBLITUIO, N paccHUTaTb UX BUSIHUE Ha KOHeYHOe cobbIThe.

3a ucknoyYeHneM NpocThIX Cryyvaes, ANA NOCTPOEHUSA AnarpaMMbl O6LIMHO MPUMEHSIIOT NakeT NPUKIagHbLIX Npo-
rpaMm, No3BOMSIOLLMIA NPOM3BOAUTL pacyeThl B CUTYaLUAX, KOraa NPUCYTCTBYIOT NOBTOPSIOLLUEC COOLITUA B HECKOMNBKUX
MecTax filepeBa HeucrnpaBHOCTEW U Korga HeobxoaUMO BbIMUCANTL MUHUMArbHBIE cedeHUs. Mcnonb3oBaHue nporpaMm-
Horo obecneyveHns rapaHTUpyeT nocrnefoBaTenbHOCTb U NPaBUNBHOCTL BLINOMHEHUS METOAA U BO3MOXHOCTb €ro Bepu-
dukayumm.

B.14.5 BbixogHble AaHHble

BbixogHLIMKU AaHHLIMW aHanusa gepeBa HeUCnpaBHOCTEN ABMSIOTCS:

- HarmagHoe npeAcTaBneHne nyTeid BO3HUKHOBEHNSA KOHEYHOro cobbiTUSA U B3aMMOAENCTBYIOLLUX NyTeil B cuTya-
LMK, Korga ofHOBpPEMEHHO MOMYT MPOU30ITK ABa Unu Gonee cobbITHIA,

- Habop MUHUMarbHbLIX CeYEeHUA (BOZHMKHOBEHUA NYTeW OTKasa CUCTEMbl) U OLieHKa BEPOSTHOCTU OTKa3a cucTe-
Mbl AN KaXA0ro cevyeHus,

- OLeHKa BEPOSITHOCTU KOHEYHOro COBbITUS.

B.14.6 [NpeumyLuecTBa U HeJOCTaTKU

Mpeumyliecteamu FTA aBnaoTca cnegyowyune:

- MNpepocTaBneHne TOYHOro, CUCTEMaTU3NPOBAHHOrO N rMMOKOro noAxofa NO3BOSSIET aHaNW3UpoBaTb pa3HOOb-
pa3Hble dakTophl, BKIloYas JeUCTBUA NepcoHana U ¢puandeckne SBneHus.

- NpuMeHeHWe nogxofia «CBepxy BHU3» NMO3BONAET paccMaTpuBaTb BO34EACTBUS TeX OTKa3OB, KOTOpble Henoc-
PEACTBEHHO CBSA3aHbl C KOHEYHLIM CODLITUEM.

- NpumeHeHue ocobeHHO Uernecoobpa3Ho ANA aHanusa cucTeM, JOMNycKalLwuxX nogKitoveHne 60nbWOoro Konuye-
CTBa yCTPOWCTB U B3aUMOAENCTBUE C HUMMN (CUCTEM, UMEIOLWUX MHOXKECTBEHHbIE UHTEepdeicChl).

- Ipaduyeckoe npeacraBneHme NoO3BorsET yNPOCTUTL NOHUMaHUe (YHKUMOHUPOBAHUA CUCTEMBI U paccMaTpusa-
eMblX (PaKTopoB, HO MOCKOMbLKY [PEeBOBUAHBIE CXEMbl 3a4acTyI0 BECbMa rpoMo3aku, Ux obpaboTka MoxeT noTpeboBaTb
NPUMEHEHMNS KOMMbIOTEPHBIX MporpamM, YTo obecnevnBaeT BO3ZMOXHOCTb PacCMOTPEHUSA Bonee CROXHBIX NOrMYecKux
B3auMOCBA3€el (HarnpuMmep, ¢ Ucrosib3oBaHueM norudeckux onepauuii «M-HE» n «HE-M»), HO npu 3ToM 3aTpyaHAeT
Bepudukaluio fepeBa HEMCNPaBHOCTEN.
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- Ilornyeckuii aHanus gepeBa HeWCNPaBHOCTER U onpeferneHvwe Habopa MUHUMaENbHBIX CeYEeHWA None3Hbl npu
uaeHTMUKaLMM NPOCTLIX MyTeil OTKa3a B CHOXHLIX CUCTeMaX, rae KoMOUHaunn coBbbITU MOryT NPUBECTU K BOSHUKHOBE-
HUIO KOHEYHOro cobbITUs.

HepgoctaTkamn MeTofa SBNAOTCA cregyoLume:

- HeonpepeneHHOCTL OLEHOK BEPOATHOCTEN Ba3ncHbIX COBLITUIA BIIMSIET HA OLIEHKY BEPOSATHOCTU BO3HUKHOBEHUS
KOHEeYHOro cobbIThsA. OTO MOXET MpUBECTU K BbICOKOMY YPOBHIO HeomnpefeneHHOCTU B cUTyaLun, Korga BepOATHOCTb
oTKasa 415 KOHEYHOro COBbITUA TOYHO HEN3BECTHE, HO AOCTOBEPHOCTb OLIEHOK CYLLIECTBEHHO BhILLE 151 XOPOLUO U3Y4eH-
HO CUCTEMBI.

- B HekoTOpbIX CUTYaLMsAX HavanbHble COBLITUA He CBA3aHLI Mexay coB0oM, U NOPON TPYAHO YCTAHOBUTb, YUYTEHbI MK
BCE BaXHble MyTW K KOHEYHOMY cobbITUI0. Hanpumep, HeJoCTaTouHOe UCCnefoBaHne BCeX UCTOYHMKOB BO3ropaHus
MOXET NPUBECTU K HEBEPHOIN OLieHKe puUcKa BO3HUKHOBEHWA moxapa (KoHe4yHoro cobbiTus). B aToil cuTyaumu anHanums
BEPOATHOCTU C NpuUMeHeHneM metoga FTA HeBO3IMOXeH.

- [lepeBo HeucnpaBHOCTeW ABNSAETCA CTATUHMHOR MOAerbo, B KOTOPOHA dhakTop BPEMEHHOR 3aBUCUMOCTU HE YUUTbI-
BaIOT.

- depeBo HeucnpaBHOCTEN MOXET ObITb MPUMEHEHO TOMBKO K BUHApHEIM cocTosHMAM (paboTocnocobHomy/He-
paboTtocnocobHomy).

- HecmoTps Ha To 4To owmnbkM YenoBeka MOryT BbITb yUTeHLI B CXeMe AepeBa HeucnpaBHOCTEN Ha Ka4eCTBEHHOM
YPOBHE, HECOOTBETCTBUSA CTEMEHN M Ka4ecTBa, YacTo XapaKrepuayiowme owmnbkn Yernoseka, B lepeBe HeucnpaBHOCTeH
y4€eCTb AOCTATOYHO CIOXHO.

- [lepeBo HencnpaBHOCTEN He MO3BONSAET NErko yv4ecTb U UCCNeAoBaTh LenHble peakuun (3 ekt JOMUHO) 1
YCIOBHblE OTKa3bl.

B.14.7 CcbinoyHble cTaHAapThbl

MOK 61025 Ananus gepea HeucnipaBHocTel (FTA)

B.15 AHanus gepeBa cobbITUI

B.15.1 KpaTkuit o630p

Meton ETAY asnseTcs rpacduyeckum MeToAoM MPeACTaBMNeHUs B3aUMOUCKITIOUAIOWMUX MOCTEeA0BaTENbHOCTE
coBbITUiA, cneayroWwmx 3a NOsSIBNEHMEM UCXOQHOIO COGLITUSA, B COOTBETCTBUM C PYHKLMOHMPOBAHMEM U HEYHKLMOHUPO-
BaHWEM CUCTEM, pa3paboTaHHbIX 4 CMAMMEHUs NOCNEACTBMIA onacHoro cobbiTus (cM. pucyHok B.3). Metog ETA moxer
6blTb MPUMEHEH AN KaYeCTBEHHOW U/WNKN KONMMYECTBEHHOW OLIEHKM.

BxnioyeHue BriloueHme
HauanbHoe Haruuvne CMPUHKIEPHOIA HOXDHOI PesynbTar Yactora
cobLIThe BO3rOpaHust cUCTEMb S (8 ron)
NoXapoTyLLEHUN
fOa KoHTponupyemblit noxap
0.099 C BKIMIOYEHWEM CUrHana 79 x 103
' TpeBoOru
Oa
0,99
Her KonTponupyemsiit noxap 79x 10
n 0,001 6es curHana Tpesorm X
a
0,8
Oa HekoHTponupyeMblid noxap
0.099 C BKIMIOYEHUEM curHana 8,0 x 10
! TpeBorm
Het
Bapeuie 0,01
-2
10“ B rog Het HekoHTponupyembiii noxap 8.0 x 108
0,001 6e3 curHana Tpesoru o x
gezT HeT noxapa 2,0x 107

PucyHok B.3 — MNpumep gepeBa cobbITuiA

1) ETA — Event Tree Analysis.
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Ha pucyHke B.3 nokasaHbl npocTele pacyeThl ANs TUMOBOro AepeBa CoObITUIA B cUTyauum, Korga BETBU gepeBa
COBLITUIA NONMHOCTBIO HE3ABUCUMBI.

MocnepoBaTenbHOCTE COBLITUI Nerko NpefcTaBUTL B BUAE JepeBa CoObITMIA M NoaToMy ¢ nomollsto ETA nerko
YCTaHOBWTb YXYALLAOWME WU CMSArYatolne nocnecTeust cobbITUS, NpMHUMas BO BHUMaHWe AOMNOMHUTENbHbIe cucTe-
Mbl, YHKLUMU Unn Gapbepsl.

B.15.2 O6nactb npuMeHeHus

MeTtoz ETA MOXeT ObITb UCNONbL30BaH ANA MOAENUPOBAHUSA, BEIYUCIEHUS U PaHXUPOBaAHUSA (C TOUKU 3peHUs
pyucka) pasnuyHbIX cleHapueB WHUWAEHTa Nocre BO3HWKHOBEHWUS Ha4arbHOro cobbITvS.

MeTog ETA MoxeT GbITb MPUMEHEH Ha BCeX CTaAMAX XWU3HEHHOro LWkia NpoaykuuW unu npouecca. JaHHbIi
MeToA MOXET OblTb UCMONBL30BaH Ha KAa4YeCTBEHHOM YPOBHE NPU MO3roBOM LUTYpMe, ornpeaerieHun cueHapues U nocne-
foBaTernibHoCTel COBBITUIA, KOTOpPbIE MOTYT BO3HUKHYTL MOCIe HayanbHOro cobbITUSA, U NpW ONpeaeneHnn Bo3aencTBns
Ha pesyneraT pasnuyHbIX BULOB 06paboTkv pucka, GapbepoB UK CpefCcTB YNpaBreHus, NpegHasHadYeHHbIX AN CHKe-
HUSI HexxenaTeslbHbIX MOCMefCTBUNA.

Mpu ouUeHKe NPUEMIEMOCTU CPpeacTB ynpaBneHus Haubonee uenecoobpasHo npuMeHeHne metofa ETA gnsa
KONM4eCTBEHHOro aHanusa. Yalle Bcero gaHHblii MeTog NPUMEHSAIOT NPYU MOZENWPOBaHWM OTKa30B B CUTYyaLUW UCMOMb-
30BaHWsA 6onbLUIOro KONM4ecTBa Mep 3aluThl.

MeTog ETA MoxeT ObiTb MCMONb30BaH NpU MOZENWPOBaHUU Hadana cobbiTUA ANA BbIABIEHWA BO3MOXHBIX MO-
Tepb v NpeumMyLlecTs. OgHako B 06CToATENbCTBAX, FAe HEOOXOAMMO HaTW MyTW ONTUMMU3aLMU U NOSTyHEHNS HanbomnbLLINX
npeuMyLLecTB, Yalle UCMosb3yT ModenupoBaHue ¢ NoMOLLbLIO AepeBa peLleHu.

B.15.3 BxogHble gaHHble

BxoaHble faHHbIe BKNOYatoT B ce6s:

- NepeYeHb paccMaTpuBaeMblX HavamnbHbIX COBLITUN;

- MHcbopMmaumo o crnocobax obpaboTku, Gapbepax, cpeacTBax yNpaBreHUs U COOTBETCTBYIOLUX BEPOSATHOCTSX
OTKasa (ANA KONUYEeCTBEHHOro aHanuaa);

- MOHMMaHue MpoL{eCCOB HOPMUPOBAHUS Ha4anbHOro oTKasa.

B.15.4 Mpouecc BbINONHEHUA MeToAa

MocTpoeHne aepeBa cobbITUIA Ha4YMHatOT ¢ BbiGopa HavanbHOro cobbiTUA. 3TO MOXET ObITb MHLUAEHT, TakoW Kak
B3pbIB MbINK, UMK Takoe cobbiThe, Kak 0TKas CUCTEMbl 3HeprocHabxeHus. [anee nepequcnsioT uMelolmecs yHKLMKU
UMW CUCTeMbl, HamnpaBrieHHble Ha cMArdYeHue nocneacTsui. [Ana KaxaoW YHKLMKU UK CUCTEMbl YepTAT JIMHUKA ANA
oTobpaxeHWsi ee UCMPaBHOrO COCTOSIHUS UNKM OoTKasa. BeposATHOCTb OTkasa MOXeT OblTb OLEeHeHa WU Ha3HaveHa Ans
Kaxaoi Takoi NMuHMKU. [aHHylo YyCNOBHYIO BEPOSTHOCTb OLIEHMBAIOT, HANPUMEP, C NMOMOLLBIO 3KCNEPTHLIX OLEHOK UMK
aHanusa gepeea HeucnpaBHocTeil. Takum obpa3om U3obpaxaloT pasnuyHbie NyTU pasBUTUA COBLITUI OT HavanbHOro
COBbLITUSA.

CnepyeT yuuTbiBaTb, YTO BEPOSITHOCTU Ha AepeBe coBbITUIA SBNSAIOTCA YCNOBHLIMA BEPOATHOCTAMU, Hanpumep,
BEPOSATHOCTb cpabaTbiBaHusl pa3bphbi3ruBaTens CUCTEMBI NOXAPOTYLWEHWNA, NONYyY4eHHaAs NpU  UCNBLITAHUAX B HOp-
MarnbHbIX YCnoBusx, ByaeT oTnMYaTbCs OT BEPOSITHOCTU cpabaTbiBaHWUS 3TOW CUCTEMbl NPU BO3rOpaHUK, BbI3BAHHOM
B3pLIBOM.

Kaxaas BeTBb gepeBa npefcraBnser coboii BEpOATHOCTb TOro, YTO BCe COOLITUA Ha STOM NyTU NpousongyT. Mosto-
My BEpOSTHOCTb pesyrnbTara BblUMCHSAIOT KaK NpousBefeHUe OTAENbHLIX YCNOBHbLIX BEPOATHOCTEN U BEPOATHOCTU Ha-
YanbHOro CobbITUA NpW YCIOBUW HE3AaBUCMMOCTHN COBLITUIA.

B.15.5 BbixoaHble f4aHHbIe

BbixoaHble aaHHble ETA Bkntovalot B ceba criegytollee:

- Ka4eCTBEHHOE onucaHue BO3MOXHbIX Npobrnem B BUage koMGuHaumii cobeiTuii, npeactasnsaowmx coboit pasnuy-
Hble CNeACTBUA HaYanbHOrO COBLITUA (paHXupoBaHWe MOCNEACTBUN);

- KONUYECTBEHHbIE OLIEHKN YacToThl UM BEPOSTHOCTU NOABMEHUA COBLITMIA 1 OTHOCUTENBHOW 3HAYUMOCTU pas-
JNINYHBIX NOCNEACTBUIA OTKa3a U CrocobCTBYIOLLMX UM CODBITWIA,

- NepeYeHb pekoMeHAaLMii Mo CHWKEHUIO pUcka;

- KONUYEeCTBEHHble OLEHKN 3(PPEKTUBHOCTA BHEAPEHNUA PEeKOMEHAaLMNA.

B.15.6 NMpeumyuiecTBa U He[OCTaTKN

Mpenmywectsamu Metoa ETA asnstoTea crnepyoLyue:

- C nomowybio MeToga ETA nerko cxematuiyHo u3obpasuTb cLueHapuu pasBUTUS CODLITWIA Nocne BO3HWUKHOBEHUS
HayanbHOro cobblTUSA, NPOBECTU aHanus paboTocnocobHOro COCTOSHUA WU OTKasa BCroMoraTefibHbIX CUCTEM UMK
YHKUUI, NpeaHasHaveHHbIX AN CHWKEHUS NOCNEeACTBUN OTKa3a, U OLEHUTb UX BIUSHUE.

- MeTog nomoraeT y4ecTb hakTtop BpeMEHU, YBUAETL B3AaUMOCBA3N U LIENHLIE peaKLyum, KOTOpbie CNOXHO Ucche-
AoBaTb C MOMOLLBIO METoAA AepeBa HeUCnpaBHOCTEN.

- MeToa rpacuyeckn npeacTaBnseT NocrefoBaTeNbHOCTL COOLITHIA, YTO HEBO3MOXHO cAienark ¢ MOMOLLbIO MeTo-
Aa AepeBa HeucnpasBHOCTEN.
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HegocTaTkaMn MeToda SABNSAKOTCA crefyioLue:

- Onsa ucnone3oBaHus MeTofa ETA B kayecTBe cocTaBHOM YacTu oblyero npouecca oLeHKU HeoBXogquMo UaeHTH-
duumnpoBaTh BCe BO3MOXHbIe HavanbHble COBbITUA. 3TOr0 MOXHO JOBUTLCA C MOMOLLBIO UCMONB3OBAHUA ApPYriX
MeTogoB aHanusa (Hanpumep, HAZOP, PHA), ogHako Bcerga ocTaeTcsi BEPOATHOCTb TOro, YTO HEe y4TeHbl HEeKoTopble
BaXHble HavaneHble cobbITUS.

- MeTop gepeBa cOGLITWA NPUMEHWM TOMbKO ANSA ABYX COCTOSHUWA cUCTEMbl (paboTocnocoBHOro CocTOSHWUA
W oTKasa), B HEM TPYLHO Y4ecTb OTCPOYEeHHOe HapylueHue paboTocnocoBHOr0 COCTOSHWS CUCTEMbI UM ee BOCCTaHOB-
neHue.

- Kaxxg bl nyTb peanusayumn obycnosneH codeTaHnemM cobbIThiA, NpousoLleLlnx B NpeabIayLLMX TOYKaX BETBNEHUA
cxeMbl fepeBa cobbITUA. Mo3TOMY paccMaTpuBaroT BCE B3aUMOCBSA3U NO BO3MOXHEIM MyTAM pasBUTUsA cobbitua. OgHa-
KO HeKkoTopble B3aUMOCBSA3M, Hanpumep obLne KOMMOHEHTbIl, CUCTEMbI CHABXEHUA 1 NepcoHarn, MOryT GbiTb He YYTEeHbI
NpyU paccMOTPeHUN, YTO MOXET NPUBECTU K M3MULLHE ONMTUMUCTUYHONR OLieHKe pucka.

B.16 AHanu3 npuYnH U nocneacTBui

B.16.1 O6Lme nonoxeHus

AHanus nNpu4YuH 1 NocrneacTBUiA ABNSETCA coYeTaHWeM METOAOB AepeBa HeucnpaBHOCTEN U fepeBa cobbITUNA.
[aHHbI MeTod Ha4MHaloT C PaCCMOTPEHUS KpUTUYECKOro cobbITUA W aHanu3a ero NocneacTBUi NocpescTBOM NpUMe-
HeHWA codeTaHmna forndyeckux aremeHToB JA/HET. 3Tu anemeHTbl npeacTaBnsioT coboii ycrioBus, Npu KOTOPLIX CUCTE-
Ma, paspaboTaHHas ANSA CHUXEHWS NOCNeACcTBUiA HavanbHOro cobblTUsA, HaxoanTcs B paboTocnocobHOM COCTOAHUU
WK B COCTOSHUW OTKa3a. [MpUYMHbI YCNOBUIA UMK OTKa30B aHanM3upyloT C NOMOLLBIO MeTofa AepeBa HeUucrnpaBHOCTEN
(cm. B.15).

B.16.2 O6nacTb NpMMeHeHuUs

MeToz aHanuaa NpuynH U NOCreACTBUI NepBoHavYanbHO 6bin paspaboTaH Kak MHCTPYMEHT NpoBepKU HageXHOoC-
TU CUCTEM, KPUTUYECKUX ANA obecneyeHus 6630I'IaCHOCTVI, KOTOprVI ncnonb3oBanun and 6onee nNosHoOro NoHUMaHus
OTKa30B CUCTEMbLI. Tak Xe Kak MeTOf aHanusa AepeBa HEUCNPaBHOCTEN, AaHHLIA MeTof MCMOoNb3yIoT ANA oTobpaxeHus
FIOTUKN OTKa3a, NPUBOASALLEro K KPUTUHECKOMY COBBITUIO, OAHaKO, AOMOMHUTENBHO K (PYHKLUOHANbHLIM BO3MOXHOCTAM
JepeBa HeWUCrnpaBHOCTEN, 3TOT MeTOZ MO3BOSIAET MPOBECTU aHaANMU3 nocfefoBaTelbHOCTU NOsIBNEHUs oTkasoB. MeTop
TaKxKe MO3BOMAET y4eCTb Bpems 3anasfblBaHWsA NpuU aHanuie nocrneicTBUA, YTO HEBO3MOXHO NPU UCMOSIL3OBAHUU
MeTofa AepeBa cOOLITWIA.

MeToz Ucnonb3ykT ANS aHanusa pasnuyHbX BapuaHToB paboThl CUCTEMBI NOCHE BO3HMKHOBEHUSI KPUTUYECKOMO
cobbITUSA B 3aBMCMMOCTU OT MOBeAeHUs ee NOACUCTEM (HanpuMmep, aBapuwilHbIX cucTeM). Ecnun Takue BapuaHTbl MOryT
ObITb OXapaKTepU3oBaHbl KONTMYECTBEHHO, TO MOTYT BbITb OLEHEHLI BEPOATHOCTU BO3MOXHLIX MOCNEACTBUIA KPUTUHECKO-
ro cobbITns.

MockonbKy Kaxgasa nocriefoBaTenbHOCTL B AUarpaMMe NpuYnMH U NOCNeACcTBUN ABMAETCA COMETAHNEM AepeBLeB
HeucnpaBHocTel Bornee HU3KOrO YPOBHs, TO MeTOA aHanusa NpU4YUH U NOCNEACTBUIA MOXET ObiTb UCNONB30BaH Kak
cnocob nocTpoeHust 6onee CroXHbIX epeBbeB HEUMCNPaBHOCTEN.

AunarpaMmbl CroXHbEl B MOCTPOEHUW U NPUMEHEHUM, NOSTOMY MX LienecoobpasHo MCnonb3oBaTh, Korga notepu ot
nocneAcTBUiA OTKA30B COMOCTaBUMBI C 3aTpavyeHHbLIMU YCUITUAMMN.

B.16.3 BxoaHble AaHHble

[ns npuMeHeHUs MeToda HeoBXoAUMO MOHUMaHWe CUCTEMbI, BUAOB WU CLUEHapUeB OTKa30B.

B.16.4 lNpouecc BbINONMHEHUA MeToAa

Ha pucyHke B.4 nokasaHa koHLUenTyanbHas guarpaMMa TUNUYHOrO aHanusa NpuYMH U NocneAcTBUA.

Mpouenypa aHanusa BkoYaeT B ceba cneaytolime atansbl:

a) NoeHTUrKaLMa KpUTUHECKOro (MU HadYanbHoOro) cobbiTUA (SKBMBANEHTHOro KOHEYHOMY COOLITUIO AepeBa
HeucnpaBHOCTeH M HavanbHOMy CobbITUIO fepeBa COOLITUIA).

b) PazpaboTka 1 Banugauus gepesa HeucrnpaBHOCTeH 4N NPUYNHBI HA4aNbHOro cobLITUA B COOTBETCTBUM C B.14.
Mpn aTOM crneayeT Ucnonb3oBaTh T e CUMBOSbLI, YTO U MPW aHanuse gepesa HeMCrpaBHOCTEN.

c) OnpegerneHve nopsiaka paccMoTpeHWs ycnoBuil oTkasa. B gaHHOM nopsiike crniefyeT cobrniogarb Sormyeckyro
nocrnefoBaTenbHOCTb, COOTBETCTBYHOLLYO BPEMEHHOW NnocreoBaTefisHOCTU, B KOTOPOA OHU BO3HUKAIOT.

d) MocTpoeHne nyTel BOZHUKHOBEHWUS NMOCNELCTBUIA B 3aBUCUMOCTU OT ycrnoBuil. OTa AnarpaMma nofobHa aepeBy
COBLITUIA, ofHaKO pa3BeTBlIeHWUs fepeBa COOLITWIA JOMNOMHAKT U U306paxaloT B BUAe oTAaenbHoro 6rnoka, B KOTOPOM
yKasblBaloT YCNoBUS.

e) Ecnu oTkasbl Ana kaxgoro 6rioka ycroBuii He3aBUCUMbI, BO3MOXEH pacyeT BEpOSATHOCTU KaxAoro nocnep-
cTBUA. [Ans 3Toro HeobXxoAnMO OLEHUTE BEPOATHOCTM Kaxoro BbIXoAa YCrnoBHOro Grnoka (¢ npuMeHeHUeM CooTBETCTBY-
POLWNX AepeBbEB HeUcnpaBHOCTeH). BepossTHOCTL NGO NocneaoBaTeNbHOCTU COBbITUIA, NpUBOAALLEN K KOHKPETHOMY
MocreAcTBUIO, ONPEAEnAT NepeMHOXEHUEM BEPOATHOCTEN KaxXOW nocrnefoBaTensHOCTU YCNOBUIA, NPUBOASLIER K
paccMmaTpuBaeMoMy nocrefcTeuio. Ecnu Heckonbko nocnefoBaTensHOCTEN cOBbITUIA NPUBOAST K OHOMY MOCIEACTBUIO,
TO BEPOSATHOCTW BCEX NOCNeAoBaTeNbHOCTEW CknafblBatoT. ECM UMeTCA 3aBUCUMOCTU MeXy OTKasaMu B paccmaTpu-
BaeMoii nocrefoBaTenbHOCTU (HanpuMep, HapylleHe 3HeproCcHabXeHUs MOXET Bbi3BaTb HECKOMbKO YCMOBUA OTKa-
3a), TO yCrnoBUsA 3aBUCUMOCTU HeoBXo4WMO onpefenuTb 40 NPOBEAEHUS pacyeTa.
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PucyHok B.4 — lNMpumep aHanu3a Npu4uH U NOCNEACTBUN

B.16.5 BbixoaHble AaHHble

BbIXOAHEIMU JaHHBIMU METOAA aHanmaa NpU4YUH U NOCNeACTBUI ABNAIOTCA CXeMaTUu4eckoe NpefcTaBneHne oTka-
38 CUCTEMbl C YKa3aHUeM MPUYMH W NMOCNefCTBMA U OLEHKa BEPOATHOCTU BO3HUKHOBEHMA KaXAOro NOTeHUWanbHOro
nocrefcTBUS, OCHOBaHHAasA Ha aHanu3e BEPOATHOCTEN BO3ZHUKHOBEHUA COOTBETCTBYIOLMX YCNOBUIA NOCNE KPUTUHECKOTO
cobbITHSA.

B.16.6 MNpeumyluectBa n HegocTaTKn

MpeumMyLecTBa MeToga aHanu3a npudMH U NOCEACTBAN aHanorM4YHb o6LWMM NpeumyLiecTBaM METOA0B epeBa
cobbITHiA U fepeBa HeucnpaBHOCTel. KpomMe Toro, AaHHbI METOS NO3BONAET NPEOAONETL HEKOTOPbIE N3 HEAOCTATKOB
STUX METOAO0B, TaK Kak Mo3BOMAET aHanusuposaTtb cobbITUSA, pasBMBalOLMecs B TEHMEHWE NPOAOIMKUTENLHOrO Nepuoaa
BpeMeHUW. AHann3s NpuyuH U NOCNeAcTBMin obecneynBaeT BCECTOPOHHEE MPEACTaBEHNE O CUCTEME.

HepocTaTkom MeTofa SBMAETCA €ro CMOXHOCTL MO CPaBHEHUIO ¢ METOLaMK AepeBa HEUCTNPaBHOCTEN U iepeBa
coBbITUIA KaK NPU NMOCTPOEHUM CXEeMBI, Tak U MpK y4eTe 3aBUCUMOCTEN B CryYae KONIMYEeCTBEHHOMO aHanusa.

B.17 MNpnuynHHO-cNeAcTBEHHbIW aHanu3

B.17.1 Kparkuii o63op

MPUYNHHO-CreLCTBEHHbI aHanna ABASETCA CTPYKTYPUPOBAHHBIM MEeTOAOM WAEHTUMUKALMU BO3MOXHBIX MpU-
YUH HexernaTenbHoro cobbiTna unu nNpobnembl. JaHHbIA MeTofd MO3BONAET CKOMMOHOBATL BO3MOXHbLIE MPUYUHHbIE
dakTopbl B 0606LLEHHbIE KaTeropun Tak, YTobbl MOXHO BbINIO MCCNeoBaTe BCe BO3MOXHbIE rMnoTesbl. OgHako npume-
HeHWe 3TOro MeTozda Mo3BONAET UAEHTUDULMPOBATL paKkTUYeckue NpudnHel. MNpuymMHbl MOTyT ObITh ONpegeneHsl ToMNb-
KO H& OCHOBE SMMUPUYECKUX AAHHBIX WM 3MNUPUYECKUM NyTeM. MHdopmauuio npegcTasnsaoT B Buae guarpammel
«pblBbero ckeneta» (MeTof TaKke HasbiBaloT guarpaMMoi Mcukasbl) Mnu MHOrAa B BUAE APEBOBULHOW CXEMbI
(cm. B.17.4).

B.17.2 O6nacTb npuMeHeHus

MpUYMHHO-CNeCTBEHHLIA aHanu3 obecrneynBaeT CTPYKTYpUpOBaHHoe rpaduyeckoe npefcTaBneHWe NepeYHs
NPWYMH OAHOrO criefcTBuA. B 3aBucUMOCTM oT obbeKkTa uccrnefoBaHuil crneacTeue MoXeT BbiTh NONOXUTENBHBIM (Lenb)
unu oTpuuaTensHbiM (Mpobrema).

MeTog ucnonb3yroT 4nA UCCeA0BaHUA BCEX BO3MOXHBIX CLIEHAPUEB U MPUYMH, NPEANOXEHHBIX rPYNNoi aKcnep-
ToB. MeTo4 No3BOMSAET JOCTUYb COrNacoOBaHHOrO MHEHWS OTHOCUTENbHO Haubonee BEpOATHLIX NPUYWH, KOTOPLIE MOTFYT
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ObITb Aanee NpoBepeHbl OMbITHLIM MyTEM UMW Ha OCHOBE MMeloLLMXCs faHHbIX. Hanbonee LenecoobpasHo NpuMeHsATb
flaHHbIA METo] B caMOM Hadane aHanusa, 4To No3sBonsfeT pacluMpuTb AUanasoH NpefcTaBfeHnin 0 BOSMOXHBLIX NPUYK-
Hax, a 3aTeM ccpopMynupoBaTb MMNOTe3bl, KOTOpblE Aanee crleAyeT pacCMOTPETb B COOTBETCTBMU C YCTaHOBMEHHOM
npouenypomn.

MocTpoeHne NPUYUHHO-CEACTBEHHOW AnarpaMmel MO3BOMSET:

- MAEeHTUDULMPOBaTE BO3MOXHbLIE NEPBOMPUYNHEI U/WIIM OCHOBHbIE MPUYUHEI ANS ONPEeAesieHHOro CriefcTBuS,
npobnemel UNU ycrnosus,

- MPOBECTM aHanu3 B CUTyaLuu U HakT B3aMMOCBA3b MeXAy B3auMOLeWCTBYIOWUMU hakTopamm, CBS3aHHbIMU
C uccriefyeMbiM NpoLeccom;

- NPOBECTU aHanu3 CcyLUeCTBYOLMX Npobnem ANns NPUHATASA KOPPEKTUPYIOLLMX AENCTBUNA.

MpenmyLlecTBaMn NOCTPOEHNUA MPUYNHHO-CIIEACTBEHHOW Anarpammel ABMNSIOTCS:

- cofeicTBME onpefeneHnto nepBoHaqanbHelX MNPUYUH NPobnembl € MNPUMEHEHUEM CTPYKTYPUPOBAHHOIO
nofxoAa,;

- copeincTeme B paboTe rpynne akcnepToB M 6onee NosHOMY UCMOMb30BaHUIO 3HAHUIA SKCTIEPTOB O MPOAYKLMUW Unn
npotecce;

- NPUMEHEHWe NPOCTOro ANs BOCNPUSATUSA TWNa fuarpammel Anst 0TOGpaXeHWs NpUYMHHO-CIIEe4CTBEHHbBIX CBA3EMH;

- BbISIBNEHWE BO3MOXHbLIX NMPUYUH M3MEHEeHWit B npoLecce;

- ngeHTUdMKaLuus obnactein cbopa AaHHbIX ANS AarbHERLWNX NCCReaoBaHNA.

MpWYMHHO-CNEACTBEHHbI aHanma MoxXeT OblTb WCMONb30BaH Kak MeTOA BhIMOMHEHUS aHanu3a nepBonNpUHUHLI
(cm. B.12).

B.17.3 BxoaHble AaHHble

BxogHbIMU JaHHLIMU MPUMUHHO-CIIEACTBEHHOMO aHanu3a SABNSATCH pesyfkTaThl 9KCNEpPTU3bl, ONbIT Y4aCTHUKOB
paboueit rpynnel, paHee paspaboTaHHble MOAENW, UCTIONB30BaHHbIE B MPeAblgyLUX UccrnefoBaHUsX.

B.17.4 MNpouecc BbINOMHEHU MeToaa

MpUYnHHO-CNeCTBEHHBLIN aHanus JofmKkeH GbITb BLINOMHEH MPYMMNOA SKCMEPTOB, UMEIOWMUX 3HAHUA W OMLIT No
uccnegyemoi npobneme.

OCHOBHBEIMW 3TanaMu NpU4YUHHO-CIEACTBEHHOrO aHanuaa SBMAITCS:

- YCTaHOBIEHUe CreACcTBUs, KOTOpoe HeOBXOANMO NpoaHannampoBaTh, U pasMeLleHne ero crpasa B COOTBETCTBY-
toliem Brnoke Anarpammbl. Crneactene MOXeT ObiTb NONOXWTENbHBLIM (Lenk) unu otTpuuatensHeiM (npobnema) B 3aBu-
CMMOCTMN OT 0B6CTOATENLCTB;

- OonpejeneHne OCHOBHBIX (IMaBHbIX) KaTeropuili NPUYUH U yKaszaHue UX B COOTBETCTBYHOLWMX Bnokax agnarpamMmbl
«pblbbero ckenetay. [Mpn aHanuse cucTem oBbIMHO BLIAENSAOT CreaytoLue KaTeropun npuyuH: nepconan, obopyaosa-
Hue, paboyas cpefa, npouecckl U Ap. KaTeropun onpefenstoT B COOTBETCTBUMN ¢ OGBEKTOM UCCNEA0BaHUS,

- YKa3aHue BO3MOXHbIX MPUYUH ANA KaXAoW OCHOBHOW (rfaBHOW) kaTeropMu Ha BETBSX U OTBETBAEHUAX ANA
OMUcaHWa B3aUMOCBS3EN MEXAY HUMMU,

- NPOJOMKEeHNe UCCrefoBaHus NyTeM UTepaTMBHON NMOCTaHOBKW BOMPOCOB «MOYEMY?» UIA «4TO 3TO BbI3BANO?»
LA YCTaHOBMNEHUS CBA3e Mexay npudnHamu,

- aHanma Bcex BeTBEN U OTBETBMNEHUIA, HaNpaBIeHHbIA Ha MPOBEPKY NOCNeA0BaTENBHOCTY U MOMHOTLI BBIABAEHHBLIX
MPWUYNH, N X OTHOLLUEHUS K OCHOBHOMY CefCTBUIO;

- WAEHTUDUKaL A Hanbonee BEPOATHLIX MPUYNH JaHHOro CrNefcTBUS Ha OCHOBE COrMacoBaHHOrO MHeHWA pabo-
Yeil rpynnbl 9KCNEpTOB U JOCTYMHLIX 0O BLEKTUBHLIX CBMAETENBECTBAX.

PeayneraTsl 06bI4HO NPeACTaBMSAOT B BUAe AuarpamMmbl «pelbbero ckenera» (guarpaMmel Vicukasebl) Unu B Buge
AepeBa. [narpamMma «pbibbero ckeneTa» CTPYKTypUpoBaHa NnyTeM pasgeneHns NpuYnH Ha OCHOBHbIE (MMaBHble) KaTero-
puu (npeacTaBrieHHble pebpamu «pbibbero ckeneta») U 6oriee MENKUMU OTBETBIIEHUSIMU, KOHKPETU3MPYIOLUMU MpK-
UYMHbBI 3TUX KaTeropuit (cM. pucyHok B.5).

Kateropusi 5 Kareropus 3 Kareropus 1
npu4MHa npu4nHa npuynHa
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Kateropus 6 Kateropus 4 KaTeropus 2
npu4uHa npuyuHa npuuuHa

MpuunHa

CNEACTBUE

PucyHok B.5 — Mpumep aunarpaMmbl MicukaBbl, UK «pblbbero ckenetay
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MN3obpaxeHne agaHHo guarpaMmel B BUAE APEBOBMAHON CXeMbl aHanorMyHo epeBy HEUCNPaABHOCTEN, HO 0BbIY-
HO 3Ty AnarpaMMy CTpOAT crieBa HanpaBo, a He cBepxy BHU3. OfgHaKo Npu NpUMEHEHUU AaHHOW Anarpammbl GuiBaeT
3aTPYAHUTENBHO NPEACTaBUTL pe3ynbTaT B KONMMYECTBEHHOM BbIPaXEeHUM U OLEHWUTb BEPOSITHOCTB MMaBHOMO COOLITUS,
NOCKOSIbKY NPUYNHLI B GOMbLUeh CTENeHN NOHUMALOT KakK BO3MOXHbIE (hakTophl, KOTOpble MOTYT BbI3BaTb paccmaTpuBa-
eMoe cobbiTue, a He oTKasbl ¢ U3BECTHON BEPOSTHOCTLIO BO3HUKHOBEHUS.

Mpu4nHHO-cneAcTBEeHHY0 AnarpaMMy oBbIMHO MPUMEHSIOT ANSA onpejeneHusl KauecTBEHHbLIX OLEeHOK. MOXHO
NpeanonoXunTb, YTO BEPOATHOCTb BO3HUKHOBEHUST NMPpobneMbl cocTaenseT 1, U pacnpeaennTb BEPOATHOCTU No 0606-
WEHHbIM NpU4YnHaM, 3aTeM No NoANpPUYMHaM, OCHOBbLIBAsCH Ha CTEMeHU AoBepus UNKU 3HadyuMocTu. OfHaKo 3aqacTyto
Mexay dakTopamu, KOTOpble MOryT Bbl3BaTb COOLITUS, CYLUEeCTBYEeT B3aUMOCBSI3b, OHa CMocOoOCTBYET BO3HUKHOBEHUIO
pesynerata 6onee cnoXHelM cnocoboM, YTo AenaeT KONMUMYECTBEHHYIO OLEHKY HEAOCTOBEPHOM.

I ororopn |_
npu4muH 1
. —
Kateropus
ApNMH 2 Cnepcreue
MpuynHa |—i
| | Kareropus | |
MPUYAHE

PucyHok B.6 — lMNpumep npefcTaBrneHns nNpuUYUHHO-CRIEACTBEHHOMO aHanusa
B BUAE JPEBOBUAHOW CTPYKTYpSI

B.17.5 BbixogHble faHHble

BeIXOAHBEIMA AaHHBIMW NPUYUHHO-CNEACTBEHHOMO aHanunsa ABNAOTCA AuarpaMMbl B Bufe «pblbbero ckenetar
Wnu APEeBOBUAHON CXEMbI, KOTOpbIE NMOKa3kbIBaOT BO3ZMOXHbIE NPUHUHBI UccneayeMoro cobbimus. MNomnyyeHHble AaHHbIe
HeoBX0AMMO NPOBEPUTL TEOPETUYECKU U SKCMEPUMEHTaNbHO, Npexae Yem OyayT npeanoxeHsbl fanbHellne pekoMeH-
Jauuu.

B.17.6 NMpenmyLluecTBa U HeAOCTATKN

MpeunmylliecTBamMi MeToAa ABNAOTCS:

- NpVBIeYeHne KOMNETEHTHBIX 3KCNEPTOB B paboTy rpynnbi;

- NMPUMEHEHNE CTPYKTYPUPOBAHHOIO aHanuaa;

- paccCMOTpPEHWE BCEX BEPOATHLIX NPEANOSIOKEHUA U rMNoTes;
rpacduyeckoe oTobpaxkeHue pesynsraToB B NPOCTOW ANA BOCNPUATUS POpME;
onpegeneHue obnacteil, B KoTopbix TpebyloTcs AONONHUTENBHbLIE AaHHLIE,
BO3MOXHOCTb YCTaHOBIIEHUSA (DAKTOPOB, KOTOpbLIE MOIYT Bbi3BaTk paccMarpuBaemoe cobbiTue Kak Ans bnaro-
MPUATHBIX, TaK U ANl HeXenaTemnbHbIX pe3ynbraToB. [103UTUBHEINA B3rMisg Ha NpobrneMy MOXET CTUMYNMpoBaTh GonbLuyto
OTBETCTBEHHOCTL U BOBNIEYEHHOCTb Y4aCTHUKOB.

MeToz MMeeT criefiytoLue HeJOCTaTKu:

- rpynna 3KCnepToB MOXET HE UMETb HEOBXOAMMOIA KOMMETEHTHOCTH;

- ansa pa3paboTku pekoMeHfauuii MeTog HeobxoAUMO NMPUMEHSATb TOJNbKO KaK YacTb aHanu3a nepBONpUYUHEI;

- MeTOA npegHasHavyeH AN NPOBELEHUA MO3IOBOrO LUTYPMa, @ HE CaMOCTOATESNILHOMO aHanusa,

- pasgerneHWe NMpUYUHHBIX (PpaKTOPOB Ha OCHOBHLIE Kareropuu B Hayarne aHanu3a 03HayaeT, YTO B3aMMOCBS3U
Mexay KaTeropusMu npuiuH MoryT ObiTb HEe pacCMOTpPeHbl AOMKHLIM 06pa3oM, HanpuMep, oTkas obopyaoBaHuS,
Bbl3BaHHbIN OWMOKOIA onepaTopa, unu olwmbkn onepatopa, Bbi3BaHHbIE HEJOCTaTkaMy KOHCTPYKLUN CUCTEMBI.
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B.18 AHanu3 ypoBHe#i 3almTbl

B.18.1 Kpartkuii 0630p

MeToa LOPAY — cMeluaHHbIil MeTOf OLEHKU pUCKa, CBA3AHHOrO ¢ HeXenaTenbHbIM CoBLITUEM UMK cueHapuem.
MeToa HanpaBneH Ha aHanua AOCTaTOYHOCTU Mep NO YNPaBAEHMUIO UAKU CHUXKEHWNIO PUCKa.

Metoa LOPA ocHoBaH Ha BbiGope nap NpUYMH U NOCREACTBUI M nAeHTUdUKALMKU YPOBHEN 3aLuTbl, KOTOpble MOTyT
npefoTBpaTUTL MPUYUHY, NPUBOASALLYIO K HEXenaTenbHoOMY nocneactsuio. [na onpeaeneHns ageksBaTHOCTU Mep CHU-
XKEeHUA pucka Ao AOMYCTUMOro ypoBHA Heo6x04WMO NPOBECTW pacqeT NOCNefCTBUNA.

B.18.2 O6bnacTb npumeHeHHnA

MeTon LOPA MoXeT 6biTb MCNONBb30BaH Kak Ka4eCTBEHHBIA METOA UCCNEeA0oBaHUSA YPOBHEI 3aLlUTLI Mexay onac-
HOCTBIO UIMK MPUYUHHBIM COBLITUEM W pesynsTaToM. OBLIMHO CMELLUaHHbIA NoAXoA NPUMEHSAIOT ANA AOCTUXEeHUA Gonb-
wen TodHocTu nocne HAZOP unu PHA.

MeTtog LOPA obecneqmBaeT ocHOBY ANA onpeaerneHns TpeGoBaHnil K He3aBUCUMbLIM YPOBHAM 3auTel (IPL2)) n
YPOBHSM MomnHoTL 6e3onacHocTi (ypoBHU SIL® ) Ans aBTOMATU3UPOBAHHBIX CUCTEM, Kak YCTaHOBNEHO B Cepumn cTaHaap-
ToB MOK 61508 n M3K 61511, a Takke npu onpeaeneHun TpeboBaHU K YPOBHAM NonHoThl GesonacHocTn SIL ans
aBTOMaTu3npoBaHHbIX cucTem 6esonacHocTu. Metog LOPA moxeT 6biTb noneseH Ans achpekTUBHOTO pacnpeaeneHns
pecypcoB, HanpaBleHHbIX Ha CHIDKEHWEe pUcKa, MyTeM NPUMEHEHUA aHanu3a CHUWKEHUA pucka NpU BHEAPEHUN Kaxaoro
YPOBHS 3aLLMUTHI.

B.18.3 BxogHble AaHHble

BxoaHbiMu aaHHbIMU MeToga LOPA assnsatoTcs:

- OCHOBHasi UH(OpMaLMA O pUCKe, BKNIOYAsi OMAacHOCTU, NPUYUHLI U NOCNEACTBURA, aHANOrM4YHa BXOAHbIM AaHHbIM
meToga PHA;

- MHdopMaLms 0 paKTUHECKUX U NNAHOBLIX CpeficTBax ynpaBneHus;

- YacToTa NPUYUHHLIX COBLITUIA, OLEHKN BEPOSITHOCTU OTKa3a ypOBHEN 3alUTLl, OLEHKN NOCNEACTBUA U AONYyCTU-
MOro PpUCKa;

- YacToTa UHULUUPYIOLLUX MPUYUH, OLEHKN BEPOATHOCTU OTKa3a ypoBHEW 3alluThl, OLUEHKU NOCNEACTBUIA U fonyc-
TUMOrO puckKa.

B.18.4 lNpouecc BbINOMHEHNA MeToAA

MeToa LOPA 06bluHO BLIMOMHAET rpynna 9KCNepToB ¢ NPUMEHEHWEM cnegytoLeid npoueaypbl:

- AEeHTUMUKaLMA HavanbHbLIX NPUHUH BO3HUKHOBEHWUA HeXenaTenbHoro pesynerata u ¢6op AaHHbIX 06 Ux YacTo-
Te W NOCNeACTBUAX;

- BbIOOP OfHOW Napbl NPUYNHA-NOCNEACTBUE,;

- A eHTUMKaLMA YPOBHENR 3aluThl, NPEA0TBPAaLLAIOLLMX NPUYKUHY, MTPUBOASILLYIO K HEXeNnaTenbHOMY NOCNEACTBUIO,
1 aHanus ux aPeKTUBHOCTH,

- MAEHTUdUKaLMSA He3aBUCUMBIX YpoBHeN 3awuThl (IPL) (He Bce YpOBHM 3alUUTLI SIBMAIOTCA HE3ABUCUMBIMW);

- OLleHKa BepOATHOCTM oTKasa kaxgoro IPL;

- NCCrneAoBaHUe YacToThl HavanbHBIX NPUYNH COBMECTHO C BEPOSITHOCTAMM OTKa3a kaxgoro IPL n BepoaTHocTAMK
peanuaaLnn BCex YCMOBHLIX NapaMeTpoB (NPUMEpPOM YCIOBHOMO napameTpa SABMSETCA NPUCYTCTBUE WNKU OTCYTCTBUE
YerioBeKka B 30He OMacHoro Bo3AeWcTBUA) ANA onpefeneHns YacToTel BO3HMKHOBEHUSI HEXeNaTenbHOro NoCrneAcTBus.
Mpu nccnefoBaHWKM y4UTLIBaIOT NOPSAAOK 3HAYEHWUIA YacTOT U BEPOSTHOCTEN;

- CpaBHEHWe pacyeTHOro YPOBHA pUCKa C AONYCTUMbIM ANs onpefernieHnss HeobxoAUMOCTH B AanbHenLuen
3awuTe.

HesaBucuMbI ypoBeHb 3awmTsl IPL — cuctema ycTpoWCTB Unu AelCcTBUMA, KoTOpble cnocobHbl NpeaynpesnuTs
peanuaauuio cLeHapusi, NPMBOAALLEro K HexenaTenbHOMY MocfieAcTBUio, U obecneynTb HE3aBUCUMOCTL MPUYUHHBIX
COOLITUIA UMW YPOBHEN 3alUThl, CBA3AHHBIX CO CLEHapUEM.

He3aBucuMbiMM ypoBHAMU 3awuTel IPLs sBnAoTes:

- KOHCTPYKTUBHblE OCOBEHHOCTU NpOeKTa;

- hmanyeckue ycTpoiicTea 3awuThl;

- CUCTEMBI BMOKUPOBKUA U OTKNIOYEHUS,

- aBapuiiHas curHanusauusa U BO3MOXHOCTU PY4HOro BMeLLaTenbCcTBa onepaTopa;

- dhmsmnyeckas 3awuTa npu peanusaunun cobeiTus;

- CUCTeMbl aBapUAHOTO pearMpoBaHuA (Npoueaypbl U NpoBepku, He oTHocsAwmecs K IPLs).

B.18.5 BbixoaHble AaHHble

BbIXOAHLIMU AaHHBIMM METOAa ABMAIOTCA PEKOMEHAaLUM OTHOCUTENbHO AanbHelllero NpUMEeHeHus cpeicTB
yrpassieHUs U UX 3PQPEeKTUBHOCTN ANA CHUKEHUA pUcKa.

MeTtog LOPA siBnsieTcst oAHUM U3 METOA0B, UCMONb3yeMbIX Npu oLleHke SIL ansa cuctem 6esonacHocTu U aBToMa-
TU3UPOBAHHBIX CUCTEM.

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

Mpeumywectsamu metoga LOPA saBnstoTca cnegytome:

- MeTop TpebyeT ANsi NPUMEHEHMSA MEHLLLETO BPEMEHU U PECYPCOB, YeM METO/] aHanuaa epeBa HeucnpaBHoOCTeN
WX NOSTHOW KOSIMYECTBEHHOM OLIEHKU pUcKa U siBrisieTcs 6oree TOUYHLIM, YeM Ka4eCTBEHHbI METO/, 3KCNEPTHBLIX OLIEHOK.

- Metog LOPA nomoraet uageHTuuympoBats Hamboriee KpMTUYHbIE YPOBHM 3aluThl U 0becnednTb Mx pecypcamMu.

- [aHHbIA MeTog noMoraeT uaeHTUdUUMpOoBaTb onepaLymmn, CUCTEMbl U NPOLECcChl C HEAOCTaTOYHbIM YPOBHEM
3alUTHBLIX Mep.

- MeToa HanpasneH Ha Hanbonee cepbesHble HeXenaTernbHble NocrnecTBus.

HepoctaTkamMmn meTofa SIBSAOTCA crieaytoLwume:

- Metog LOPA no3BonsieT paccMatpuBaTh OfHY napy npuiuHa-nocneacTsme U 0auH COOTBETCTBYIOLLMIA CLiIeHapui
npu OfHOKpaTHOM K HeMy obpalleHun. [laHHbI MeTof, He OXBaTbIBAEeT CIOXHLIE B3aUMOASACTBUA MEXAY pUCKaMmn Unu
cpeAcTBaMM ynpasreHus.

- KonunuectBeHHasi oLeHka pucka He Bcera MOXeT 6biTb nonyyeHa ans obumx BUAOB OTKA30B.

- Metop LOPA He NpUMEHUM K CIIOXHbLIM CLiEHApUsIM B cUTyaLmsX ¢ 6ONbLUMM KONUYECTBOM Nap NpuU4nH-nocnea-
CTBUIA UNU C NOCNEACTBUAMM, 3aTparnBaloLMMK pasfinyHbie NpUHacTHbIE CTOPOHBI.

B.18.7 CcbinoyHble cTaHaapThbl

M3K 61508 (Bce 4acTtu) PyHKUMOHanbHaA 6e30MacHOCTL CUCTEM SIEKTPUYECKUX, SNEKTPOHHLIX, NporpaMMupye-
MbIX 3MEKTPOHHbIX, CBA3@HHLIX C 6€30MacHOCTbIO

M3K 61511 BesonacHocTb yHKUMOHanbHas. CucteMa 6esonacHocTu, obecneunsaemas npubopamMun Ana CeKTo-
pa obpabaTbiBatolLeli 0Tpacny NPOMBbILLIIEHHOCTU

B.19 AHanu3 aepeBa pelueHUi

B.19.1 Kparkuii 063op

MeToa aHanuaa fiepeBa pelleHWUin No3BONSET NocnefoBaTenbHO NPEACTaBUTL ansTepHaTUBHBIE BapUaHThl pelue-
HW C MX BBIXOAHBIMU AaHHLIMU U COOTBETCTBYIOLLEA HeonpeaeneHHOCTLIO. Kak v npu BeIMOMHEHUW aHanu3a aepesa
COBBbITUIA, NOCTPOEHUE criefyeT HauMHaTb C HaYarbHOMo cOBLITUA MW NPUHATOrO pelleHus. [anee Heo6xoaMMO NOCTPo-
UTb MyTW pasBUTUA COOLITUIA, onpefenuTb pesynsraThl, KOTopble MOryT GbiTb NonydeHbl Npu peanusauyun cobbITuiA, K
pasnuyHble peLleHus, KOTopble MOryT ObITh NPUHATHI.

B.19.2 O6nacTtb npuMeHeHnA

MeToa AepeBa pelueHni 0OLIMHO NPUMEHSIIOT B YNpaBneHUU PUCKOM MPOEKTHLIX pelleHuid U B ApYrux cnydvasx,
korga HeobxoauMo BeIGpaTe Hauny4Lmnii cnocob fAencTBuil B cuTyauun HeonpepaeneHHocTu. [padudeckoe npeacrasne-
HWe MOXeT ObiTb 060CHOBAHMEM MPUHATLIX PELUSHNUA.

B.19.3 BxoaHble AaHHble

BXxoAHbIMU AaHHBIMKU SBRAKOTCA MNaH NpoekTa ¢ yka3aHWEM MYHKTOB, MO KOTOPbIM HEOOXOAWMO NPUHATL pelue-
HWe, MHOPMaLWsA 0 BO3MOXHbBIX pe3yrnbsraTax NPUHATLIX peLleHnid n cobbITUS, BIMSIOLWUE Ha 3TU peLleHns.

B.19.4 lNpouecc BbINONHEHUA MeToaa

MocTpoeHue fepeBa pelleHWi HauMHAIOT C HaYanbHOro pelleHus, HanpuMep peLleHns 0 BO30OHOBNEHUN Npoek-
Ta A unun npoekta B. MNockonbky MOryT OblTe peanusoBaHbl fBa rMnoTeTUYEcKUX npoekTa, To fanee MoryT Npou3oinTu
COOTBETCTBYIOLLME COOLITUS M MOTYT ObITb MPUHATLI pasnnyHble pelleHns. STOT NpoLecc NpefcTaBnsAlT B hopMe AepeBa
Mo aHanorum ¢ AepeBom cobbITUii. BeposaTHOCTb cobbITUI MOXET BbIThb OLeHEeHa BMECTe C OLEHKO 3aTpaT u/unu adpdek-
TUBHOCTW OKOHYaTeNbHOro pesynerara BelbpaHHOro Nyt pasBUTWUS COBBITUIA.

NHdopMaums, Kacatolwasca Haumy4dLero nyT NPUHATUA peLLeHunii, UMeeT norudeckyto opMy, crieqoBarensHo,
BO3MOXeH pacyeT HanbonbLUero CpefHero sHayeHnsl, paccYMTaHHOro Kak Npon3BefeHne BCeX YCNOBHbIX BEPOATHOCTER
Ha AaHHOM MyTW MPUHATUA peLUeHUi A Ha 3HaYeHne MOonyYeHHOro pesynesrara.

B.19.5 BbixoaHble AaHHbIE

BbIxofHbIMU JaHHBIMW METOAa ABMSAIOTCS:

- NOrMYecKUin aHanus pucka, oTpaxaloWwuin pasnnyHble BapuaHThl BO3ZMOXHbLIX peLUeHW;

- OXWAaeMoe 3Ha4YeHWe pucka ANS KaxAoro BO3MOXHOMO MyTW peLUeHUi.

B.19.6 NMpeumyLiecTBa U HEAOCTATKU

MpenmyLlecTBamMy MeTofa ABMATCA crefyoLme:

- MeTop obecne4nBaeT TOMHOE rpadudeckoe npefcTaBneHne BCex feTanei peleHnsa npobnemsl.

- MeTog nosBomnseT paccymTaTth SydLIMe NyTU peLleHns npobrnemsi.

HepoctaTtkamu MeTofa SBNAOTCA cneayoLlme:

- Bonblune fepeBbs peLUeHUiA CITULIKOM CIOXHbI A5 o6MeHa HdopMaLmel ¢ 3avHTepecoBaHHEIMU CTOPOHaMM.

- MpuMeHeHne gnarpamMmbl AepeBa pelleHUn MOXET MPUBECTU K M3MULLHEMY YMNPOLLEHNIO CUTYaLUH.

B.20 AHanu3 BnuaHUA YyenoBeyvecKoro cakropa

B.20.1 KpaTtkuii o630p

MeTon HRA"Y) npuMeHsIoT ANs oLeHKN BAUSHWA AelicTBUi YenoBeka, B TOM Yuche oLMBoK onepaTopa, Ha paboTy
cUcTeMBI.

) HRA — Human Reliability Assessment.
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Bo MHOrux npoueccax CyL|ecTByeT BO3MOXHOCTb OWMBKN onepaTopa, ocobeHHO B criydae ecnu y oneparopa
HEeAO0CTaTOYHO BPEMEHM 4N NPUHSATUS pelleHnid. BepoaTHoCTb Toro, Yto cobeiTua ByayT pa3BmMBaThCs TakuM 06pasoM,
YTO NPUBEAYT K CEpbe3HbIM Npobnemam, gormxHa 6biTb Mana. TeM He MeHee B HeKOTOpbIX criydasx AeicTBue oneparopa
MOXeT ObITb €UHCTBEHHOW 3alUMTON, NpeaoTBpaLlaroLen KaTacTpodnuyeckme NocneaAcTsus oTkasa.

3Ha4MMOCTb OLEHKM AelcTBUiA onepaTopa NOATBEPXAAETCA NPOUCLLECTBUSAMM, B KOTOPLIX KPUTUYECKNE OLLMOKM
onepaTtopa cnocobcTBOBaNM KatacTpodM4eckoMy pasBUTUIO COBBITMIA. STU NPOUCLLECTBUA MOKa3bIBaKOT Henpuemre-
MOCTb OLIeHOK pUCKa, YYMTBbIBaIOLMX TOMBKO TEXHUYECKUE U NporpaMmHble cpeficTBa cuctemsl. OHM NoKasbiBatoT onac-
HOCTb MrHopupoBaHusA owmnbok onepaTtopa. Bonee Toro, oLeHka AeicTBWIA onepaTopa NO3BONAET BLIABUTE OLUMBKY,
KOTOpble MOTYT OTpULATENBHO BUSITL Ha NPOU3BOAUTENBHOCTL, U ONPeAenuUTL cnocobbl YCTpaHeHUs faHHbIX oLLMEOK 1
LpYrux OTKa3oB (TEXHUYECKUX U NPorpaMMHbIX CPEACTB).

B.20.2 O6nacTb NpMMeHeHuA

MeTog HRA MoxeT GbITb MCMONB30BaH KaKk B Ka4ECTBEHHOM, Tak U B KONMMYeCTBEHHOM Buje. KayecTBeHHas oLeH-
Ka AeicTBMii onepaTopa MOXET ObiTb UCMonb3oBaHa AMA UASHTUMUKALMN ero BO3MOXHbBIX OLIMGOK M WX MPUYMH, YTO
Mo3BONSAET CHU3UTL BEPOSITHOCTb Takmx owwmbok. Kpome Toro, Metog HRA MoxeT ObiTb Mcnons3oBaH ANd NonyveHuns
KonMu4ecTBEHHbIX AaHHbIX 06 OTKasax, cBA3aHHLIX ¢ ownbkamu onepatopa, 48 npumeHeHns FTA unu gpyrux MeTogos.

B.20.3 BxoaHble AaHHble

BxogHelMK gaHHeIMU MeToga HRA sBnatoTes:

- MHbopMauus ANa onpefeneHus 3ajad, BbIMOMHAEMbIX onepaTopamy,

- AaHHble 0 TUMUYHBIX oLwKbBKax, BCTpeYaroLMXCa Ha NpakTuke, U UX NpuynHax;

- 9KCMepTHLIe OLEHKU oWNBOK onepaTopa (YernoBeka) U UX KoNUYeCcTBEHHOE BhbipaXeHue.

B.20.4 MNpouecc BbINONHEeHUA MeToaa

Mpouecc HRA BkrtoYaeT cnefytoLue aTansbl:

- MocTaHoBKa 3apgaun. OnpeaerneHne TUMOB LeCTBMIA onepaTopa (HYernoBeka), KOTopble AOMMKHbI ObITE Uccneso-
BaHbl U OL|EHEHb!.

- AHanus 3agauu. OnpegerneHue cnocoboB BLINOMHEHWUA 3afa4v 1M BCNoMoraTeNbHbIX CpefcTB, HeobxoauMmbIX
LNA ee BbINOMHEHUs.

- AHanu3 ownbku oneparopa. OnpefeneHe 0TKa3oB, BO3HUKAIOLLMX B NpoLiecce BbIMOMHEHNS 3afa4u, BOSMOX-
HbIX oLIMBOK onepaTopa U cnocoboB UX yCTpaHEHUS.

- MpepcTaBneHune. OnpeaeneHne Toro, kak 3TW OLIMGKA NpU BEINOMHEHUW 3aja4u B COMETaHWu ¢ APYrMMK cobbl-
TUAMM, CBA3AHHLIMU C 0BOpyAOBaHWeM, NporpaMMHbIM obecneyeHneM U Bo3aeicTByOWmMMN dakTopamm, MOryT ObiTb
MCNonb30BaHLl ANSI pacyeTa BEPOSATHOCTU OTKasa CUCTEMBI B LiENOM.

- MpenBaputenbHaa npoBepKa. OnpefeneHne owWNGOK Unu 3afad, Tpebylownux AeTanbHOW KONUYECTBEHHON
OL|EHKM.

- KonuuectBeHHas oueHka. OnpefeneHne BepoATHOCTU OLWKMBOK onepaTtopa M OTKa3oB MNpPU BLINONHEHUN
3agavu.

- OueHka BozgaencTBuA. OnpejenerHne 3Ha4MMoCTu oLIMBoK UNK 3agay, T. e. oLunbok 1 3agav, B Gonblueil cTeneHn
BIUMSIIOWMX Ha obecrnevyeHne HageXHOCTU WU NPUEMIIEMOrO YPOBHSI pUcKa.

- CokpawyeHue owmbok. OnpegeneHne cnocoboB CoKpaLLeHNsl KONUYECTBEHHLIX oLLIMBOK onepaTopa.

- DokyMeHTUpoBaHue. OnpeaeneHne WHdopmauuu 1 getarneil aHanusa HRA, koTopble AOMXHbI GbiTb 3aperncT-
pvpoBaHbl.

Ha npaktuke npouecc HRA 4qalye BCero BhINMOMHAIOT MOSTaNHO, XOTS MHOrAA HEKOTOPLIE €ro YacTu (Hanpumep,
aHanu3 3ajay u ugeHtudukaumo owmnbok) NPoBOAAT napanmnensHo.

B.20.5 BeixoaHble AaHHbIE

BbIXOAHLIMU AaHHLIMU MeTofa ABNAKTCA:

- NepeyeHb oWMBOK, KOTOpLIe MOTYT NPOU3OIATU, N METOALI X COKpaLLieHUs (NpeAnoYTUTENBHO Yepes MoAepHu3a-
LMo CUCTEMBI);

- BUAbI OLIMOOK, MPUYKUHBLI U NOCNEACTBUS TUMNYHBIX OLLKGOK;

- KayeCTBEHHas WK KONIMYECTBEHHAA OLEHKa pucka pacCMOTPEHHbIX OLWMBOK.

B.20.6 NMpeumyluectBa 1 HEAOCTATKU

MpeumylectBamu metoga HRA asnsatotes cneaytolme:

- Metog HRA obecneunBaeT hopmanusoBaHHbIi cnocob uccrieqoBaHus owmbok onepartopa NPW OLEHKe pucka
LA cUCTeM, B KOTOPbLIX MepcoHan UrpaeT BaXHY0 Porib.

- ®opManu3oBaHHOe UccreaoBaHWe BUAOB WM owMBOK onepaTopa M cnocoboB NO3BONSAET YMEHbWUTL BEpOST-
HOCTb OTKa3o0B, Bbl3BaHHbIX 3TUMU OLLINGKaMM.

HepocTtaTkaMn MeToAa SABNAIOTCA cneaytoLlue:

- CrnioXHOCTb M MHoroo6pasune cnoco6oB NoBeAeHUs onepaTopoB co3faeT 3HauuTerbHble TPYAHOCTU Npu onpe-
JeneHun NpocThiX BUAOB OTKa3a M OLEHKN UX BEPOATHOCTH.

- HeBO3MOXHO onucaTe MHOrME AeicTBUS onepaTopoB C MOMOLLBIO MOHATUIA «paboTocnocobHoe» U «HepaboToc-
nocobHoe» coctosiHne. Metog HRA TpyAHO NPUMEHUTL B CUTYaLM C YaCTUYHBIMU OTKa3aMu Unu oTKasaMM No npuvuHe
NMPUHATBIX HECOOTBETCTBYIOLLMX peLleHnii (CM. NnpuMep Ha pucyHke B.7).
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PucyHok B.7 — lNpuMep aHanu3a BNUAHMA YenoBeYeckoro dakropa

B.21 AHanus «rancryk-6abouka»

B.21.1 Kpatkuii o630p

AHanus «ranctyk-6abouka» npeactasnaeT coboit cxemaTuueckuit cnocob onucaHus M aHanusa NyTU pasBUTUSA
onacHoro cobbiTUs OT MPUYMKH 0 NocneacTBUi. [aHHbIl MeToA codveTaeT uccriefoBaHue NpUHUH cobbITUA C NOMOLLLIO
JepeBa HeucrnpaBHOCTER U aHanu3 NocnNeacTBMin C NOMOLLbLIO AepeBa cobbITUN. OfHAKO OCHOBHOE BHUMaHUe MeTofa
«ranctyk-6abouka» cgokycupoBaHo Ha Gapbepax Mexay NpUYMHaMU U ONACHLIMU COGBLITUAMWU U ONAcHBIMU COBLITUS-
MU U nocriefcTBuAMKU. [narpammbl «ranctyk-6abovka» MoryT 6biTb NOCTPOEHLI HA OCHOBE BLIABNEHHbLIX HEWCTPABHOC-

Tell n AepeBbeB cOObITHIA, HO Yallle UX CTPOAT HENOCPEACTBEHHO B MpoLecce NpoBeAeHUs MO3roBoro WTypMa.
B.21.2 Obnactb npuMeHeHus

AHanus «ranctyk-6abouka» Mcnonb3yloT ANS UCCNEA0BaHNS pUCKa Ha OCHOBE AEMOHCTpaLMK AuanasoHa BO3-
MOXHLIX MPUYMH M NOCNEACTBMIA. MeToq creayeT NPUMEHSATb B CUTYaUMMW, KOrAa CMOXHO NPOBECTU MOMHbIA aHanua
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[epeBa HeucnpaBHOCTEW WM Korga uccnefosaHne B 60Mblueii Mepe HanpasB/eHO Ha co3faHvne 6apbepoB WM CPeacTs
yrnpaBneHns A8 Kaxaoro nytv otkasa. MeTtof MOXeT ObiTb MOSIe3eH B CUTyauumn, Korga CyLecTBYT TOYHO YCTaHOBJIEH-
Hble HesaBMUCMMbIe MyTW, NPUBOAALLME K OTKasy.

AHanus «rancTyk-6abouyka» 4acTo 3HauMTeNbHO 60siee NPOCT A71A NOHUMaHWS, YeM aHanu3 aepesa CobbITUA nnm
[JepeBa HeucrnpaBHOCTEN, W, CnefoBaTesibHO, OH MOXeT 6biTb MoneseH A41a obmeHa uHdopmaumeil npu Ucnosib3oBa-
HUM 60nee CMOoXHbIX METOAOB.

B.21.3 BXogHble flaHHble

BXxoAHbIMM faHHbIMKM MeToAa SBNsieTca MHopmauma O npuyunHax M NocnefcTBMAX OMNacHbIX COObITWIA, pucke,
6apbepax v cpefcTBax ynpas/ieHWs, KOTOpble MOTYT UX NPefoTBPaTuUTb, CMArYUTL UM CTUMY/IMPOBAaTb.

B.21.4 MNMpouecc BbINOIHEHNA MeTOoAa

AHanus «ranctyk-6aboyka» crnegyet CTPOUTb B COOTBETCTBUM CO CleaytoLleli npoueaypoil.

a) OnpegeneHne onacHoro cob6biTus, BbIGBPAHHOTO A1 aHa/M3a, M OTOGPaXeHne ero B KauyecTBe LieHTPaslbHOro
y3na «ranctyka-6abouku».

b) CocTaB/fieHne nepeyHss NpuUYMH CobbITUA C MOMOLLBIO UCCNefOBaHUA UCTOYHWKOB pucka (MM onacHoCTw).

c) NaeHTndmkauma mexaHmsma pasBuUTMS ONacHOCTU 40 KPUTMYECKOTOo COObITUS.

d) MNpoBegeHve NHUK, OTAENALLEN NPUYMHY OT COObITUS, YTO NO3BO/ISET CCHOPMUPOBATL JIEBYIO CTOPOHY 6abou-
KA. [JONOMHUTENBHO MOTYT 6bIThb MAEHTUMULMPOBaHBLI U BKIOYEHbI B Anarpammy (akTopbl, KOTOpble MOryT MPUBECTU K
3cKanauuy onacHoro cobbITUSi U ero NocneacTBui;

€) HaHeceHune nonepek IMHNM BEPTUKa/IbHbIX Nperpag, COOTBETCTBYOLMX 6apbepam, NpefoTBpaLLalomM Hexe-
natenbHble nocneacTeus. Ecnu onpepgeneHbl hakTopbl, KOTOpble MOrYT Bbi3BaTb 3CKasauuio ONacHoro cobbitus, TO
[OMONHUTENBHO MOTYT 6bITb MpeAcTaBneHbl 6apbepbl, nNpegynpexaawlmne nogobHyo ackanauuio. JaHHbI noaxos,
MOXeT ObITb UCMOMNb30BaH AN MOMIOXUTENbHbIX NMOCNEACTBUIA, KOrga nperpagbl OTpaxalT cpefcTBa ynpasneHus, CTu-
MyNMpYIoLLMe NOSB/IEHVNE U pa3BUTUE COObITUSA.

f) aeHTudpmkaums B npaBoli CTOPOHE 6ab04KM pas/IMYHbLIX NOCMEACTBUA ONACHOr0 CoObITUA W MpoBeAeHne Nu-
HUIA, COEAMHAIOWMX LEeHTpasibHOe COObITUE C KaXAbIM BO3MOXHbIM MOC/IEACTBUEM.

0) N3o6paxeHne 6apbepoB B kauecTBe nperpag no HanpaBAeHWo K NOCneAcTBMIO. [laHHbIA Noaxond MOXeT ObiTb
1Cnonb3oBaH A/1s1 MONOXMTENbHbIX MOCNEACTBUMA, KOraa nmperpagbl OTpakatoT cpefcTBa ynpas/eHusi, obecneuymBatoLine
nosiBfieHne 61aronpusATHLIX NOCNEeACTBUIA;

h) OTobpaxeHne nog gmarpammon «rasicTyk-6aboyka» BCMoMoraTesibHbIX (OYHKUUA ynpaBnieHus, OTHOCALLNXCS K
cpeacTBam ynpasfieHus (Takmx Kak 06y4eHue 1 NPOBEPKKN), M COEAMHEHUE UX C COOTBETCTBYHOLMM CPeACTBOM ynpas/ie-
HUS.

B gnarpamme «rasnctyk-6abouka» MOryT ObiTb MPYMEHEHbI HEKOTOpble BUAbI KOMMYECTBEHHON OLeHKW, Hanpu-
Mep, B CUTyauLun, Korga Nyt He3aBMCUMbI U U3BECTHA BEPOSATHOCTb KOHKPETHbIX NMOCNEACTBUIA Wan pesynbtatos. [1ogo6-
Has KOMMYeCTBEHHAs OLeHKa HeobxoauMma AnA obecneyveHus apdEKTUBHOCTM ynpasneHus. OfHako Heo6Xoaumo y4yu-
TbiBaTb, YTO BO MHOMMX CUTyauusax Nyt M 6apbepbl B3avMO3aBUCUMbI, M CpeAcTBa ynpasieHus MOryT ObiTb CBSA3aHbl C
Bbl6paHHbIM METOAOM OLEHKU, CrefoBaTenbHO, 3(h(MEKTUBHOCTL YNPaB/eHUs SBASETCA HeonpegeneHHoi. Konunue-
CTBEHHYIO OLEHKY [/ aHa/m3a «rasicTyk-6abouka» 4acTo BbIMOMHAKT C NOMOLLI0 MeTogos FTA n ETA.

B.21.5 BbIXxoaHble AaHHbIe

BbIXOAHbIMW AaHHBIMU MeToAa SBNSEeTCA NpocTas AuarpaMma, nokasbiBaroliasi OCHOBHbIE MyTW OMAcHbLIX COObI-
TUIA 1 yCTaHOBNEHHble 6apbepbl, HanpasfeHHble Ha NpefoTBPALLEHUE WM CMSAMYEHWe HexenaTeNbHbIX NocneacTBuii
nvnn ycuneHue n yckopeHme oXxugaembix NociefCcTBuii.

MCTOYHMKM purcKa

Mepbl ANA BOCCTaHOBNEHUA
N CHNXXEHNA I'IOCI'IE,CI,CTBVIVI

PucyHok B.8 — Mpumep gnarpammbl «rasicTyk-6abouka» gnsi HexesnatesibHbIX NOCneacTBUiA
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B.21.6 NpeumywectBa U HepocTaTKN

MpeunmyLlecTBaMKU MeTofa aHanusa «ranctyk-6abouka» ABRATCA cneayoLwme:

- MeTop obecnevnBaeT HarmsgHoe, NPOCToe U AcHoe rpaduyeckoe npeAcraBreHne npobnemol.

- MeToz opveHTWpOBaH Ha cpeAcTBa ynpaBneHUs, HanpasrieHHbIe Ha NpeaynpexaeHne Wunm ymeHbLleHne no-
CreAcTBUIA onacHbIX COBLITUI, U OLEHKY WX 3 (PEKTUBHOCTH.

- MeTog MOXeT GbiTb MPUMEHEH B OTHOLWEHUU BNaronpUsTHLIX NOCrescTBUiA.

- MNpuMeHeHne meToaa He TpebyeT NpuBneYeHUs BLICOKOKBaNMU@ULMPOBaHHBIX 3KCMEPTOB.

HefocTaTkamMn MeToAa SIBASIOTCA cneaylolme:

- MeTog He nosgonseT oTobpaxaTb COBOKYNHOCTU NPUYMH, BO3HUKAIOLLUX OJHOBPEMEHHO U BhI3bIBaIOLLMX Nocnea-
CTBUSA (criydvail, Korga B AepeBe HEUCNPaBHOCTEW, OTpaXKaloLeM JIEeBYIO CTOPOHY AuWarpaMmbl, HaXOAUTCH JTOrMYecKnii
aneMeHT «M»).

- MeToa MOXeT npefCTaBUTL CNOXHbIE CUTyaLuu B Ype3MepHO YNpoLLeHHOM Buie, ocobeHHO Nnpyu NpUMeHeHUn
KONMYECTBEHHOW OLEHKM.

B.22 TexHuuyeckoe obcnyxuBaHue, HanpaBneHHoe Ha obecneyeHne HaAEKHOCTU

B.22.1 KpaTtkuit o63op

TexHu4eckoe obcnyxuBaHue, HanpaeneHHoe Ha obecneyeHne HagexHocTu (RCM), sBnseTca MeTogoM onpefge-
TIeHUS MONUTUKN MPOBEAEHNS TEXHUYECKOrO 06CNyXMBaHUSA, HaNpaBIlEHHOW Ha NpeaynpexaeHne OTKasoB U cnoco6oB
ee BHeApeHUS 4NA [OCTUXEHUA Heobxogumoro yposHs 6e30nacHOCTK, SKCnnyaTaLuUuoHHON rOTOBHOCTU U 9KOHOMUYHO-
CTW OYHKLMOHUPOBaHUA ANs BCeX TUNOB 060pyAoBaHmA.

MeTog RCM LLMPOKO 1 YCMELLHO NPUMEHSAIOT B Pa3nNUYHbIX OTpacnsX NPOMbILLITEHHOCTH.

MeTog RCM obecneunBaeT NpUHATUE PELUSHUIA NO YCTaAHOBMEHUIO 3P eKTMBHEIX TpeBOoBaHUA K TEXHUYECKOMY
obcnyxvBaHuio o6opyfoBaHus B coOTBETCTBUU ¢ TpeboBaHuamM BesonacHOCTU U aKcrnyaTauum obopyaoBaHus, a Tak-
XKe 9KOHOMUYECKUMU NocnecTBUAMU NAEHTUPULUPOBAHHBIX OTKa30B U MEXaHU3MOB, MPUBOAALLMX K OTKa3y. Pesynsra-
TOM NPUMeEHeHWs MeTOAa ABMSAETCA peLleHne O BbINOSTHEHUM 3afa4 TEXHUYECKOro obcnyXuBaHWS UNn Apyrux AeACTBUNA,
TaKux Kak BHECEHWEe (PYHKLMOHanNbHbLIX U3MEHEHWI B NpoayKLumMio unu npouecc. NogpobHoe onucaHne MCMornb3oBaHWUA
u npumeHenus RCM npusegeHo B M3K 60300-3-11.

B.22.2 O6nactb npuMeHeHus

[aHHbll MeToA NMPUMEHUM K 3agadaM, CBA3aHHLIM ¢ obecneveHneM Ge3onacHOCTU NepcoHarna, oxXpaHon OKpy-
XatoLlei cpefbl, 3KCnnyaTalMOHHBIMA UK SKOHOMUYECKUMU npobrniemamn. Beibop kputepues 3aBUCMT OT 0cobeHHOC-
Teit npofyKkumu u cnocobos ee Ucnonb3aosaHna. Hanpumep, npouecc Npou3BoACTBa A0SMKeH ObITb 9KOHOMUYECKM Liene-
co0bpasHbIM, M NO3TOMy ero a¢peKTUBHOCTb 3aBUCUT OT 3aTpart, CBA3aHHbIX C BbIMOITHEHWEM YCTaHOBIEHHBIX 3KOMOru-
Yeckux TpeboBaHWi; B TOM YMCHe K 3aWuTHOMY 06opyAoBaHuUIO NpeabABnAT 6onee BLICOKME KCNIyaTalUUOHHbIe Tpe-
6oBaHWA, HO MeHee cTporve Kputepuu B obriactm 6GesonacHOCTU, 3KOHOMUKM U akororuu. MeTtog aaet HauGonblune
npeumyLLecTBa, ecrv aHanu3 HanpaBrieH Ha BUALlI OTKa30B, NPUBOASALMX K Cepbe3HbIM nocnefcTBusaM B obnactu 6eso-
MacHOCTW, 3KOMOrUKU, 3KOHOMUKU UMK PYHKLMOHUPOBAHUA 06opyAoBaHuS.

MeTog RCM ucnonb3ytoT anst o6ecneveHnss apdpeKTUBHOrO TeXHUYECKOro obenykuBaHusi U 06bIMHO NPUMEHSIIOT
Ha aTane NpoeKTUPOBaHWUA U pa3paboTKW, a 3aTeM BHEAPSIOT Ha 3Tane NPOWU3BOACTBA U TEXHUYECKOro obnyXuBaHus.

B.22.3 BxogHble faHHble

[nsa ycnelHoro npumeHeHns Mmetofa RCM HeobxouMo 3HaHWe o60pyfoBaHusi, MPOU3BOACTBEHHOW cpeabl, KOH-
CTPyKUUM uccnegyemoro obbekTa, B3anMoeiCTBYIOLUX C HUM CUCTEM, NOACUCTEM U aNeMeHTOB 060pyl0BaHUS, a Tak-
e BO3MOXHbBIX OTKa30B U UX NOCMeACTBUNA.

B.22.4 lNpouecc BbINONHEHUA MeToAa

OCHOBHbIMU 3Tanamu BeinonHeHuss metogqa RCM sBnsioTcA:

- UIHULMMPOBaHWe W NnaHupoBaHue;

- aHanu3 gyHKUMOHarnbHbLIX OTKa30B,

- Bbibop 3agay TexHu4eckoro obcnyxmBaHus;

BHeJpeHue;
MOCTOSIHHOE YIyuLLUEHNE.

MeTtog RCM ocHoBaH Ha MeTogax uccnefoBaHWid B obnacTu puUcKa, Tak Kak BKMOYaeT 3Tanbl OLEHKU pucka.
B AaHHOM criy4ae TUM OLeHKM puUcka — 3TO aHanvs BUAOB, MNOCNeACTBUIA U KpuTUIHOCTU oTka3oB (FMECA), Tpebytowmii
cneuuanbHOro nNoagxofa npu UCNonb3oBaHWM B AaHHOW obracTv NpUMeHeHus.

NaeHTudMKaLmto pucka o6bIYHO NPUMEHSIHOT B CUTyaLMsIX, KOraa YactoTa M/unm nocrnefcTsus oTkasoB MoryT 6biTb
YCTPaHEeHbl UNN YMEHbLUEHbI BBINMONTHEHNEM TEXHUYECKOro obcnyXuBaHua. Mpu 3TOM MAEHTUDULMPYIOT PYHKLMOHANb-
Hble 1 aKcnnyaTauuoHHble TpeboBaHWA U 0TKasbl 060PYAOBaHNSA U KOMMNOHEHTOB, KOTOPLIE MOMYT MNPUBECTU K HEBLINON-
HEeHWIO JaHHbIX TpeboBaHuWiA.

AHanu3 pucka BKIOYaEeT OLEHKY YacTOoThl KaXAoro oTkasza 6e3 BbINOMHEHUA TexHU4Yeckoro obcnyxuBaHus. Mo-
CrNeACTBUSA yCTaHaBNMBatOT NyTeEM OnpefeneHns Bo3geincTeusi oTkasa. Matpuua pucka, koTopas codeTaeT B cebe 1acTo-
Ty OTKa30B W UX MOCMEACTBUSA, NO3BONSAET YCTAaHOBUTL KaTEropum 1 YpoBHW pUcka.

[anee Heo6X04MMO NPOBECTU OLIEHKY pUcKa MyTem Bbibopa COOTBETCTBYHOLLEN MOMTUKM yNpaBrneHnsa B OTHOLLE-
HWU Kaxgoro BuAa oTKasa.

Becbk npouyecc RCM HeobxogUMO AOKYMEHTUMPOBATL ANA Lenei ganbHelwero aHanusa. C6op gaHHbIX 06 0TKasax
W JaHHbIX, CBA3AHHBIX C TEXHWYECKUM OOCnyXMBaHUEM, NO3BONSAET MPOBOAUTE MOHWUTOPUHI pe3yrbTaToB W BHEAPATH
Heob6xoAUMble YCOBEpPLUEHCTBOBAHUS.
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B.22.5 BbixogHble gaHHble

Metog RCM paeT BO3MOXHOCTb YCTaHOBUTL 3afa4 B 06nacTu TexHu4eckoro o6CnyXuBaHus, Takme Kak MOHUTO-
PVHI TEXHUYECKOro COCTOSIHWSA, MNaHoBble PEMOHT U 3ameHa, oBHapyXeHWe 0TKa3oB WUNK TeKyllee TeEXHUYeckoe oGeny-
XuBaHue. [dpyrue Bo3MOXHble AeUCTBMA, KOTOpble MOryT nocrefoBaTh nocne [aHHoro aHanusa, BkIo4aloT B cebs
MoAepHu3aLmio ob6opyoBaHNSA, BHECEHWE U3MEHEHMWIA B SKCNNyaTalUuMoHHbIe AOKYMEHTLI U Npoueaypbl TEXHUYeCKoro
obcnyxvMBaHWa u/unu nNpoBefeHne JononHuTensHoro oby4YeHus. B pamkax aHanusa Takxe HeoBXoAMMO WAEHTUDMULM-
poBaTb NEePUOANYHOCTL BLIMOMTHEHUS 3agad U Tpebyemble pecypchl.

B.22.6 CcbinouHble cTaHaapThbl

IEC 60300-3-11 YnpaBneHue obLiei HagexHocTblo. YacTs 3-11. PykoBoACcTBO MO MpUMEHeHUo. TexHu4eckoe
obcnyxunBaHue, HanpaBrneHHoe Ha obecneveHne HagEXHOCTH

B.23 AHanu3 cKpbITbIX AePEeKTOB U aHaNM3 NapasnTHLIX Lenein

B.23.1 KpaTtkuii 0630p

AHanus ckpbIThix fedektoB (SA")) sBnseTcs MeTOAOM UAEHTUDUKALMU OLUIMBOK NPOeKTUpOBaHUs. K CKPbITEIM
Ledekram MOryT BbITb OTHECEHLI HESIBHBIE AeDEKTHI KOMMBIOTEPHOrO 06OPYAOBaHNA, NporpaMMHOro obecneveHns unu
UX COYETaHUA, KOTOPLIE MOTYT BbI3BaTh HexenaTenbHoe cobbITMe MW NpensTcTBOBaTb peanvsauum oxugaemoro cobbl-
TS W He ABMNSAIOTCA CrefCTBMEM OTKasa KOMMOHEHTOB. OTU AedeKTbl UMEIT cryYailHbll XapakTep W MoryT 6biTb He
obHapyXeHbl BO Bpemsi UCTbITaHUid U TecTUpoBaHus. CKpbITble AedeKTbl MOTYT NPUBECTU K HECOOTBETCTBYHOLLEMY Bbi-
MOSTHEHUIO TEXHOMOMMYECKUX onepaLuii, 0TKasdy cUCTeMEl, 3afepxkam B paboTe nporpaMM W Aaxe TPaBMUPOBAHUIO UMK
rnbenun nepcoHana.

B.23.2 O6nacTb NnpuMeHeHUsA

AHanua napasuTHbIX Leneit (SCA2)) 6uin paspaboTaH B koHLe 1960-x ronos ana HACA ¢ Lienbto NpoBepKi yHK-
LMoHarbHbIX BO3MOXHOCTEN npoekTa. [aHHbll MeToh 6bln ucnonb3oBaH Ans o6HapyKeHUA napasuTHbBIX SMeKTpu4ec-
KUX Lienew, a Takke AN pas3paboTKu pelleHWid No M3onMpoBaHuio Kaxaoi dyHkumu. Mo Mepe TexXHoOrorn4yeckoro npo-
rpecca MeToAbl aHanuaa napasuTHbIX Lenel Takke CoBeplUeHCTBOBanNuUCh. AHanm3 CKpbIThIX Ae(EKTOB BKIOWaeT U
3HaYUTENBLHO NPEBOCXOAUT Mo o6bemMaM aHanus napasuTHbx Leneid. OH No3BonsaeT BLIABNATL NpobreMel Kak B TEXHU-
YecKuX, Tak U B NporpamMMHbIX cpefcTBax. MeToAbl aHanmaa CKpbITbiX fedeKToB MOryT obbefUHATL pasnnyHbie TUMbI
aHanusa, HanpuMmep aHanus gJepeBa HEUCNPaBHOCTER, aHanus BUAOB M NocneAcTBuii oTkasos (FMEA), oLeHKy Hagex-
HOCTU U T. 4., B OQUH aHanu3, MeHee 3aTpaTHbIii N0 BpeMEHU U cpefcTBaM.

B.23.3 BxogHble AaHHble

Ons aHanusa cKkpbITbiX AedeKTOB XapakTepHO NPUMEHeHWe pasnuyHbiX METO0B (4pEeBOBUAHBIE CXEMbI, CXEMbI
TWUNa «nec», BcrnomoraTeneHble dpasbl UM BONPOCk!, NoMoratoLue cneumanucTy, NpoBoASLLEMY aHanu3, naeHTUULK-
poBaTb Hanu4ue CKpbITbIX JedeKToB) ANSA BbISBNEHUS KOHKPETHOro Tuna npobnembl. [lpeBoBUAHLIE CXEMBI U CXEMBI
TUMa «flecy — 3TO TOMoMornyeckne rpynnupoBKK nccnefyemoii cuctemel. Kaxaasa ApeBoBUAHas cxema rnpepcTaBnsier
coboii NoAdYHKLMIO U NoKasbiBaeT BCe BXOAHbIE AaHHbIe, KOTOpble MOryT NOBAUATL Ha BbIXOAHLIE AaHHbIe paccMaTpu-
BaeMoi pyHKLMM cucTeMbl. CxeMbl TUNa «fecy CTPOAT NyTeM obbeJUHEHNA APEBOBUAHLIX CXEM, KOTOPLIE Y4acTBYIOT B
hOpMUpPOBaHUM BEIXOAHBIX AaHHBLIX KOHKPETHOIN cucTembl. [JomkHelM 0B6pa3oM NOCTPOEHHasa cxema Tun «nec» oTobpa-
XaeT BbIXOAHbIE JaHHble CUCTEMBI C YYETOM BCEX CBSA3aHHBLIX C HUMU BXOAHBIX AaHHbIX. Hapaay ¢ ApYruMU BXOAHLIMM
LaHHbIMW OHU CTAHOBSITCA BXOAHBIMU AaHHLIMM AN aHanuaa.

B.23.4 MNpouecc BbiNonHeHUsa Metoaa

BeinonHeHue MeTofla npefycMaTpusaeT cnejytowne stansl:

- NOAroToBKa AaHHbLIX;

- NOCTPOEHUe APEBOBUAHON CXEMBI,

- OLEHKa NyTel CXeMbl;

- COCTaBMeHne 3aKnNoYUTENbHBIX peKoMeHAaUUin n oT4yeTa.

B.23.5 BbixoaHble AaHHble

MapasuTHaa uenb — 3TO HenpeaBUAEHHbLIN cnoco6 unu normka yHKLUWOHMPOBAHUA CUCTEMBI, KOTOpblE NPU
onpeAeneHHbIX YCNoBUSX MOrYT UHALMMPOBaTL HeONaronpuAaTHY0 GyHKLUMIO N NOAABNATL GnaronpusaTHYO dyHKUMIO.
Mapa3nTHasa Uyenb MOXeT NPUCYTCTBOBATL B TEXHUHECKUX CPeACTBax, NporpaMMHom obecneveHunn, AeicTBuax onepaTo-
pa unun ux codeTanunax. MapasnTHan Uenb He ABNAETCA Pe3ynsTaToOM OTKasa TEXHUYECKUX CPEACTB, a ABNAETCA CKPbITLIM
COCTOSIHUEM, HenpeAHaMepPEeHHO BKMIOMEHHLIM B CUCTEMY, NPOrpamMMHLIA NPOAYKT WNu cneacTeueM owmnbkn onepato-
pa. CyuwectByeT 4eThipe KaTeropun napasuTHeIX Lenen:

a) Mapa3uTHble KaHanbl: HenpeABUAEHHBIE KaHanb!, N0 KOTOPLIM TOK, SHEPrUA WNW NOrnyeckne nocnefosaTtens-
HOCTWU NPOXOAAT B HENPeAYyCMOTPEHHOM HanpaBneHUW.

b) Mapa3suTHLIN XpOHOMETPaX. BO3HUKHOBEHUE COBLITUI B HenmpeABUAEHHOW UAW NPOTUBOPEYMBOI Nocnenosa-
TEeNbHOCTH.

¢) MapasuTHble NokasaHUA: HeonpeaeneHHasa UNKN NOXHaA WHAUKAUMS pexnuma yHKLUNOHUPOBaAHNA CUCTEMBI,
KOTOpas MOXET NpuBecTU K c6olo CUCTEMBI UMK CTaTb NPUYUHOW HEXenaTenbHOro AeicTBUA onepaTopa.

d) Mapa3suTHble 0603Ha4YeHUA: HECOOTBETCTBYIOWMNE UNN HETOUHLIE 0603HAYeHUA PYHKUMIA CUCTEMEI, HanpUMep
BBOAOB CUCTEMbl, OPraHOB yNpaBfieHns, KaHanoB nepefayvu UHopMaLumn, KOTopble MOryT Bbi3BaTh BBOA ONepaTopoMm
HEeBEPHbIX YNPaBNAIOLWUX KOMaHA B CUCTEMY.

1) SA — Sneak Analysis.
2) SCA — Sneak Circuit Analysis.
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B.23.6 NpeumywecTBa n HeOCTaTKU

MpeumylyecTBamn MeTofa ABNAOTCA cnegyowme:

- AHanus ckpblTbiX AedeKToB No3BonseT naeHTUPUUMpoBaTh OLMOKN NPOEKTUPOBaHNSA.

- Mpun coBMecTHOM Ucnonb3oBaHUU ¢ uccnegosaHuem HAZOP meTof AaeT BO3MOXHOCTb NONYYUTb Haunyyue
pesynbrarhbl.

- MeTop MoxeT 6bITb NPUMEHEH K CUCTEMAM, UMEIOLLMM pasfiUYHbIE COCTOSHUSA, HanpUMep, TakUM Kak NPOU3BOj-
CTBa HeNpepbIBHOO U NOSTYHENPEpPLIBHOIO AENCTBUSA.

MeToa umeeT cnegyroLue HegocTaTKu:

- Mpouecc aHanu3a MOXEeT OTNNYaTLCA B 3aBUCUMOCTM OT TOMO, MPUMEHAETCA OH K 3NEKTPUYECKUM LensM, TEXHO-
NOTUYECKMM YCTaHOBKaM, MeXaHu4eckoMy o60opyaoBaHUIO UMK NPOrpaMMHbIM CpefcTBam.

- MeToa 3aBUCUT OT NMPaBUINbHOCTU NOCTPOEHUA APEBOBUAHLIX CXEM.

B.24 MapkoBckui aHanus

B.24.1 Kpatkuit 0630p

MapKoBCKUiA aHanu3 NpUMEHMM B cUTyauuu, koraa Syaylyee cocToAHNE CUCTEMbI 3aBUCUT TOSIbKO OT €€ TEeKyLLero
COCTOAHUA. [aHHbIn MeTo 06bLIYHO UCMONB3YIOT ANA aHanNu3a PEMOHTONPUIOAHbBIX CUCTEM, KOTOpble MOryT paboTaTb BO
MHOFUX peXuMax, U B CUTyaLmsiX, Korga NpUMEHeHNe aHann3a HageXHOCTN oTAeNbHBIX BNoKoB CMCTEMBI Helenecoob-
pa3Ho. MeToa MoxeT ObiTb NMPUMEHEH K 6onee CNOXHbIM cUCTeMaM, UCNONb3ya Gonee BLICOKWA NOPSAOK NpOLECcCcoB
MapkoBa, U orpaHu4eH TONLKO MOAENbIO, MaTEMaTUHECKUMU BLIMUCNEHUAMU U NPEANONOXKEHNAMMN.

Mpouecc MapKOBCKOro aHanm3a SBRSETCA KONUYECTBEHHLIM METOAOM U MOXET 6blTb AUCKPETHLIM (MCNONb30Ba-
HWe BEpOATHOCTEN nepexofa Mexay COCTOSAHUAMWU) UMK HenpepbiBHBIM (UCNONb3oBaHNE KOIPPULNEHTOB UHTEHCUBHO-
CTU Nepexoaa U3 COCTOAHUA B COCTOAHUE).

MapkoBCKUiA aHanu3a MOXeT ObiTb BbINONHEH BPYYHYIO, O4HAKO XapaKTepUCTUKU MeToAa NO3BONAIT UCNONbL3O-
BaTb ANA HEro KOMNLIOTEPHLIE MPOrpamMmmel.

B.24.2 O6nacTb NnpMMeHeHUA

MapkoBckuit aHanu3 MoXeT 6biTb UCNONB3OBAH ANA CUCTEM C Pa3NUYHON CTPYKTYPOW (PEMOHTONPUrOAHLIX U
HEePEMOHTOMPUIrOAHBIX), BKITIOYas:

- CUCTeMbl ¢ MapansenbHbIMU HE3aBUCUMBIMU KOMMNOHEHTaMU;

- CUCTeMbl ¢ nocnefoBaTeNbHbLIMU HE3AaBUCUMBIMU KOMMOHEHTaMK;

- CUCTeMbl C pacnpefierneHHOW Harpy3kow,

- pe3epBUpPOBaHHbIE CUCTEMBI, BKNIOYAn Criydal, Korga MOXET NPOU3OWATU OTKa3s PYHKUUA NepeKnioveHuns;

- ferpagupyroLue cucTemsl.

MapKOBCKUIA aHanu3 MoxeT OblTb UCNONb3OBaH ANA pacyeTa 3KCNnyaTauyMoOHHOW FOTOBHOCTH, BKNKOYas pacyeT
HeoB6X0AMMbIX KOMMOHEHTOB 3anyacTeil ANsi peMoHTa.

B.24.3 BxoaHble gaHHble

BxoAgHbBIMU AaHHLIMU MapKOBCKOrO aHanusa SBMsiOTCS:

- NepeyveHb pasfnYHbIX COCTOSHWIA CUCTEMBI, MOACUCTEMBEI UM KOMMOHEHTa (Hanpumep, NosIHOe (PYHKLMOHMPO-
BaHWe, YacTu4Hoe PYHKLMOHUpPOBaHUE (YXyALUEHNE COCTOSAHUS), OTKa3,

- TOMHOE NOHUMaHWe BO3MOXHLIX NepexofoB, KOTopble HeobxoauMo cMogenupoBaTb. Hanpumep, npu oTkase
LUMHBI @aBTOMOBUNA HeoBX0[MMO UcCref0BaTb COCTOSTHWE 3anMacHOro Koreca U, criefoBateribHO, YacToTbl €r0 NPOBEPOK;

- CKOPOCTb Nepexofa U3 OJHOro COCTOAHUA B Apyroe, oBblMHO NpefcTaBrneHHas NMbo BEpOATHOCTLIO nepexoaa
INA AUCKPETHBIX COBBITUIA, MMGO MHTEHCUBHOCTBIO OTKA30B (A) U (MIM) MHTEHCMBHOCTBIO BOCCTAHOBAEHUSA (1) ANA Henpe-
PbIBHLIX COOLITWIA.

B.24.4 MNpouecc BbINONMHEHUA MeToAa

MapKkoBCKUA aHannW3 OCHOBaH Ha MOHATUU «COCTOSHUAY» (Hanpumep, paboTtocnocobHoe U HepaboTocnocobHoe
COCTOSIHUSA) U Nepexofa Mexay 3TUMU COCTOSHUSAMU BO BPEMEHU B NpefnoroXeHUU NOCTOAHHOW BEPOATHOCTU Nepexo-
fa. CToxacTuyeckyto MaTpuLly BEpOSATHOCTEN Nepexofa UCMOoNb3yHoT AMA ONUCaHWUSA NepexofoB MEXAY COCTOSHUAMMU U
HeOOXOAUMBIX BbIYMCIEHWNA.

Ona unniocTpauun NpUMeHeHUs MapKOBCKOrO aHanusa pacCMOTPUM CROXHYHO CUCTEMY, KOTOpas MOXET Haxo-
AWNTBCA TOMbKO B TPEX COCTOSAHUAX. paboToCNOCOBHOM, YXYALIEHHOM U HepaboTocnocobHOM, 0603HAUEHHBIX KaK COCTO-
AaHusa S1, S2, 83 cooTBeTCTBEHHO. B ntoboii MOMEHT BpeMeHW cUCTeMa Haxo[WTCH B OAHOM U3 Tpex COCTosHUW. B
Tabnuue B.2 npuBegeHa BEPOATHOCTL TOrO, YTO B CrefyHoLuii MOMEHT BpeMeHU cucteMa OyaeT HaxoanTbCA B COCTOSHUM
Si, rae i MoXeT ObITk 1, 2 unu 3.

Tabnunya B.2— MaTtpuua MapkoBa

CocTosiHue CocTosHMe B TEKyLWUNA MOMEHT BpeMeHU
B creayowuin
MOMEHT BpeMeHMU S1 S2 S3
S1 0,95 0,30 0,2
S2 0,04 0,65 0,6
S3 0,01 0,05 0,2
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[aHHbIi MaccyB BepOATHOCTEW HasbiBaeTcs MaTpuuein MapkoBa win matpuuein nepexoga. Cnegyet oTMETUTD,
YTO CyMMa B KaXA0M cToN6ue maTpulbl paBHa 1, T. K 3TO CyMMa BEPOSITHOCTE BCEX BO3MOXHbIX COCTOSIHWIA B KaXK0M
cnyyae. CucteMa Takke MOXeT 6biTb NpeAcTaB/eHa agmarpaMMoit MapkoBa, B KOTOPOIt Kpyri 0TOGpaXatoT COCTOSIHUSA, a
CTpEenkM — nepexofbl C COOTBETCTBYOLLEN BEPOATHOCTLIO.

0,95

PucyHok B.9 — TlMpumep gnarpammbl MapkoBa g/19 CUCTEMbI

CTpenkun, 3aMKHYTble Ha OfHOM COCTOSIHMM, OObIYHO He MokasblBalT B gaHHOM npumepe OHM NpuBeAeHbl ANs
NOJIHOTbI NpeACcTaBNEeHMS.
Ecnn Pi — BepoATHOCTb HaxXOXAEHUS CUCTEMbI B COCTOSAHUU i, ana i= 1, 2, 3, TO:

P1 =0,95P1 +0.30P2  +0,20P3. (B.1)
P2 =0,04P1 +0,65P2  +0,60P3. (B.2)
P3=001PL +0,065P2  +0,20P3. (B.3)

3TN TPU ypaBHEHUSI 3aBUCUMbI, U CUCTEMA YPABHEHUI HE MOXET 6bITh pelleHa. [ANna pelleHus Heo6XoAMMO OAHO
3 NPVBEAEHHbIX YPABHEHUI UCKNIOUNTb, 3aMEHVB €ro CreAytolM YpaBHEHNEM.

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

Mony4yeHHble 3HavyeHns coctaensaoT 0,85, 0,13 n 0,02 cOOTBETCTBEHHO A/151 COCTOAHMIA 1, 2, 3. CucTema siBnsieTcs
NMOSIHOCTbIO (PYHKLMOHMPYIOLEN B TeyeHne 85 % BpeMeHu, B YXyALEHHOM COCTOSsHUM B TeyeHue 13 % BpemMeHu u B
COCTOSHUN OTKasa B TeyeHue 2 % BpemMeHMW.

PaccmoTpum cuTyaumio, Korga cuctema COCTOUT M3 ABYX Moc/iefoBaTesibHbIX 3/1IEMEHTOB, T. €. 41 paboTocnoco6-
HOCTM CUCTeMbl 06a anemMeHTa [O0/KHbl HAaX0AUTbLCA B paboTOCNOCOOHOM COCTOAHUN. /IEMEHTbI MOryT ObITb B paboToc-
NMOCOGHOM COCTOSIHUM WM B COCTOSAHUM OTkasa. PaboTocnoCo6GHOCTb CUCTEMbI 3aBUCUT OT COCTOSIHUS 3/1IEMEHTOB.

BO3MOXHbI criefyolime COCTOAHUA 3/1€MEHTOB:

- coctosiHme 1. Ob6a anemMeHTa HaxogAaTcs B paboTOCNOCOOGHOM COCTOSHUW;

- cocTosiHMe 2. OQUH aNeMeHT OTKasasl U HaXOAUTCS Ha BOCCTAHOB/IEHUW, a APYrol HaxoAuTcs B paboTocnocoo6-
HOM COCTOSIHUMU,

- coctosiHne 3. Ob6a anemeHTa OTKa3a/IM U HaxXoAsTCA Ha BOCCTAHOB/IEHUN.

ECnv MHTEHCMBHOCTb OTKa3a KaxAoro afieMeHTa NpUHATbL PaBHOW X, @ MUHTEHCUBHOCTb BOCCTAHOB/IEHUI PaBHOM LU
N OHW ABNAKTCA MOCTOAHHbLIMKW, TO AMarpamMmMy COCTOSHUSA Mepexofa MOXHO NpeacTaBuTb B CrefylolemM Buae:
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Mpn 3TOM UHTEHCUBHOCTb Nepexoja U3 COCTOAHUS 1 B COCTOSIHUE 2 paBHa 2A, NOCKOSbKY 0TKas Noboro u3 AByx
3MNEeMEHTOB NPUBOAUT CUCTEMY B COCTOSHUE 2.

MycTb Pi(f) — BEPOATHOCTL HAXOXAEHUS CUCTEMBI B HAYalbHOM COCTOAHUW | B MOMEHT BPEMEHMU

Pi(t + 8t) — BepOATHOCTb HaXOXEHNUS1 CUCTEMBI B KOHEYHOM COCTOSIHUM B MOMEHT BpemeHu (t + &t).

Toraa mMaTpuua NepexofoB NPUHUMAET criefyoWwuil BUA:

Tabnuya B.3 — KoHeuHas maTpuya Mapkosa

HauanbHoe cocTosiHue
KoHeuyHoe
COoCTOsIHNE P1(t) P2(t) P3(t)
PA1(t+ 6t) =2 M
P2(t + &t) 2n —(Atu) u
P3(t + ot) 0 A —u

Heo6xo,q|/|Mo OTMETUTh, YTO HyNneBble 3Ha4YeHNA BO3HUKAKT NOTOMY, UTO Nepexodbl HEBO3MOXHbl U3 COCTOAHUA 1
B COCTOSAHME 3 UNK U3 cocTosAHMA 3 B cocTodHMe 1. Kpome Toro, cymMmMa B KOJIOHKE paBHa HyJto MpU OnpegerneHuu
WHTEHCUBHOCTH.

B aTOM cnyyae cuctema ypaBHEHUA UMeET creayoLwuin Bua:

dP1/dt =2 L P1(t) + u P2(t), (B.5)
dP2/dt = 21 P1(t) + —(A + p) P2(t) + u P3(¢), (B.6)
dP3/dt = A P2(t) + —u P3(t). (B.7)

Onsa NpocToThl MOXHO MpeanonoxuTe, YTo Tpebyemas paboTocnocobHOCTL COOTBETCTBYET YCTOWNYMBOMY COCTOS-
HUIO CUCTEMBI.

Ecnu 8t ctpemutesa k GeckoHeuHocTu, dPi/dt cTpeMuTCa K HymM, YTO MO3BOMSIET YNPOCTUTL ypaBHeHUs. Takke
HeobXxoAMMO MCMONb30BaTL JOMNOMHUTENbHOE YpaBHeHe (cM. B.4). Torga ypaBHeHue A(t) = P1(t) + P2(t) MoXHO 3anu-
caTb B BUAe:

A=P1+P2.

CnepoBaTenbHo, A= (U2 + 2 Ap)/(u2 + 2 A p + A2).

B.24.5 BbixoagHble AaHHble

BbIXxoAHBIMM laHHLIMWU MAPKOBCKOrO aHanusa ABNATCA BEPOATHOCTU NpebbiBaHNsA CUCTEMLI B Pa3fMYHbIX COCTO-
AHWSAX, @ cnefoBaTeNibHO — OLUEHKU BEPOATHOCTEN OTKasa u/unu 6e30TKka3HON paboTbl CyLIECTBEHHbLIX KOMNOHEHTOB
CUCTEMBI.

B.24.6 NpeumywiectBa u HepoOCTaTKN

[MpenmylLiecTBOM MapKOBCKOro aHanusa ABNSAETCA BO3MOXHOCTb BblYMCIIEHUSI BEPOATHOCTEN COCTOSHUI CUCTEM
C BOCCT@HOBJIEHMEM U MHOXECTBEHHbIMU COCTOSHUAMU Aerpagauuu.

Hepgoctatkamn MapkoBCKOro aHanuaa sIBNSTCA crnegytolue:

- MeToz ocHOBaH Ha NpefnNONOXEeHNNU O MOCTOAHCTBE BEPOSTHOCTEN Nepexoaa U Hanu4uMeM TONbKO ABYX BO3MOX-
HbIX COCTOSIHUIA 3NIEMEHTOB CUCTEMBI (OTKa3a M BOCCTAHOBMEHUS).

- B MeToae ncnone3osaHo NpefnonoXeHue, YTo BCe paccMaTpuBaeMble COBLITUA CTAaTUCTUYECKN HEe3aBUCHMBI,
T. e. ByayLiue COCTOAHWUA He 3aBUCAT OT NPOLLIbIX COCTOAHWIA, 3@ UCKITIOYEHUEM HENOCPEACTBEHHO NPeaLUECTBYOLWEro
COCTOSIHUA.

- [ins npuMeHeHUsa meToAa HeobBXoAUMO 3HaTb BCE BEPOSATHOCTU Nepexoaa.

- Pabota ¢ MeToaoM HeBO3MOXHa 6e3 3HaHUA onepauuii ¢ maTpuyamu.

- MNorny4yeHHble pesyneTaThl TPYAHL! ANt MOHUMAHUA NEPCOHArIoOM, HE UMEIOLWMM COOTBETCTBYIOLLIMX TEXHUYECKNX
3HaHWI, HaBLIKOB W ONbITA.

B.24.7 CpaBHeHuA

MapkoBcKuWit aHanu3 aHanoruveH aHanuay cetu MeTpu no BO3IMOXHOCTU obecneHeHnsi MOHUTOpUHra U Habnoae-
HUA 3a COCTOAHNAMWN CUCTEMBI, HO B OTNUYKE OT ceTu MNeTpu MeTo AoNyCcKaeT CyLecTBOBaAHNE HECKOSNBKUX COCTOSIHUIM B
OfJHO U TO Xe BpeMs.

B.24.8 CcbinoyHble cTaHAapThl

M3K 61078 MeToabl aHanu3a HagexHocTu. MeToa CTPYKTYpHOW CXEMbI HaAEeXHOCTH

M3K 61165 lNpuMeHeHne MapKOBCKUX METOAOB

MCO/M3K 15909 (Bce yactu) MNporpaMmHoe obecneveHne U cUCTEMHOE NpoekTupoBaHue. CeTu MeTpu BLICOKOro
YPOBHS

B.25 MoaenuposaHue metoaom MoHnte-Kapno

B.25.1 Kparkui o630p

MHorne cuctembl CANWKOM CAOXHBLI AN UCCNEA0BaHUA BITMAHUA HEONPEAENEHHOCTU C UCNONb30BaAHWEM aHarm-
Tudecknx metofoB. OAHAKO Takne CUCTEMbl MOXHO UCCEefoBaTb, €CNU paccMaTpuBaTbh BXoAHble AaHHble B BUAe
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cnyyaiHbIX NepeMeHHbIX, NoBTopsAs 6onbluoe konuyecTBo BhMucneHuid N (UTepauuii), ANA nNonydYeHus pesyrnsrarta ¢
HeobXxoauMOW TOYHOCTLIO.

MeToa MoXeT BbiTb NMPUMEHEH B CMOXHBLIX CUTYaLUsiX, KOTopble TPYAHbI AN MOHUMaHWA U PeLeHUs C MOMOLLbIo
aHanuTU4eckux MetogoB. Mogenu cuctem moryT 6biTb paspaboTaHbl ¢ UCNONb30OBaHMEM Tabnuu U Apyrux TpaguLMoH-
HbIX MeTogoB. OfiHaKO cylecTBYIOT 1 bonee coBpeMeHHblE NporpaMMHbIE CPEACTBa, YAOBNETBOPAIOLWNE BLICOKUM Tpe-
6oBaHMsAM, MHOTUE U3 KOTOPLIX OTHOCUTENBLHO Hepopord. Ecnu Mofenb paspabaTtbiBaloT U NPUMEHSIOT BNepsble, TO
Heobxoaumoe AnA Metoga MoHTe-Kapno konuyecTBo UTepaLuii MOXET cAenarb MofyYeHWe pesynsTaTtoB OYeHb Mefd-
NEeHHbIM U TPYAOeMKUM. OfiHaKo COBPEMEHHbBIE JOCTUXEHUS KOMMNBIOTEPHOR TexHUKW U pa3paboTka npoueayp reHepa-
LMK AaHHBIX NO NPUHUMNY NaTUHCKOro runepkyba no3BonsioT caenarb NPOAOIKUTENEHOCTE 06paboTku HesHauYuTeNb-
HOW BO MHOTUX CnyYasix.

B.25.2 O6nacTb NnpuMeHeHusA

MeTtop MoHTe-Kapno siBnsieTcs cnocobom oLeHKU BIIUSIHUS HEONPeEeNEeHHOCTU OLEHKU NapameTpoB CUCTEMbI B
LUIMPOKOM AnanasoHe cutyaumidi. MeToa 06bIYHO UCMIONBL3YIOT A11A OLEHKU Anana3oHa USMEHEHUs pe3ynsraToB U OTHOCK-
TenbHOI 4acTOThl 3HaYeHW B 3TOM AUanasoHe ArS KONMYECTBEHHBLIX BEMUYUH, TAKUX KaK CTOMMOCTb, NMPOAOIMKUTENb-
HOCTb, MPOU3BOAUTENLHOCTB, cnpoc U Ap. MogenupoBaHue metofoM MoHTe-Kapno MoxeT 6biTb MCnonb3oBaHo Ans
ABYX pasfuyHbIX LUenei:

- TpaHcopMUpOBaHUE HeonpeAeneHHOCTU ANs 0ObIYHBIX aHanMTUYeCcKUX MoAeneis;

- pacyeTa BePOSITHOCTEW, €Cni aHanMTMYeckne MeTofbl He MOMYT 6bITb UCTONb30BaHbI.

B.25.3 BxogHble AaHHble

BxofHBEIMM AaHHBEIMK AN MOAENUpoBaHua MeTofoM MoHTe-Kapno siBnsioTcs xopoluo npopaboTtaHHas mopenb
cucTeMbl, UHpopMaLmsA 0 TUNe BXOAHBLIX AaHHbLIX, MCTOYHWUKaX HeoMnpeAeneHHOCTU U TpebyeMbiX BbIXOAHBIX AAHHbIX.
BxofiHble flaHHbIe N COOTBETCTBYIOLLYIO UM HEONPEAENeHHOCTb paccMaTpuBaloT B BUAe CNyYaiHbIX NEePEeMeHHbIX ¢ COOT-
BETCTBYIOLLMMM pacnpeferneHnamn. Yacto Ana aTux Lienei Ucnonb3yloT paBHOMEPHbIE, TPeyrofbHble, HopManbHble U1
norapuMmYeckn HopmaribHble pacnpegeneHus.

B.25.4 NMpouecc moaenupoBaHua Monte-Kapno

MpoLecc BKoYaeT crneayoLye atansi:

a) OnpepeneHve MOAEeNW UNKU anropuTMa, KoTopble Haubornee TOYHO ONUCLIBAKOT NOBeAEHUE UCCleayeMoi
CUCTEMBI.

b) MHorokpaTHoe NpuMeHeHne Mofenn C UICNONb30BaHWEM FreHepaTopa CnyqaiHbIX Yncen ANs NonNy4YeHUs BbIXOA-
HbIX faHHbIX MOAenu (MogenupoBaHue cuctembl). Npn HeO6X0AMMOCTU MOAENUPYIOT BO3AeicTBUE HEONPEAENeHHOCTH.
Mogenb 3anucbiBatoT B hopMe ypaBHEHWS, BbipaXaloLLero COOTHOLEHUE MeXAY BXOAHLIMU U BLIXOAHLIMU NapameTpa-
MU. 3Ha4YeHUsA, oTobpaHHbIe B kKa4eCcTBE BXOHbIX JaHHbIX, MONy4aloT UCXOAS U3 COOTBETCTBYIOLMX pacnpeaeneHnii Bepo-
ATHOCTEN, XapaKTepusyoLmnx HeonpeaeneHHoCTU AaHHbIX.

¢) C nomoLLblo KOMMbIOTEPa MHOTOKPaTHO Mcrnonb3yloT Mogenb (Yacto go 10000 pas) ¢ pasnuyHbIMU BXOAHBIMU
[LlaHHbIMU 1 nony4varoT BbIXOAHbIE AaHHble. OHW MoryT 6bITb 06paboTaHbl ¢ NOMOLLBLIO CTAaTUCTUHYECKUX METOAO0B ANA
nosly4eHns oLeHOK CpefiHero, CTaHLapTHOrO OTKITOHEHUS, [JOBEPUTENbHBLIX UHTEPBAioB.

PaccmoTpuM cucTeMy, COCTOALLYI M3 ABYX MapansenbHeIX anemMeHToB. [pu 3ToM ANna (pyHKUWOHUPOBaHUSA cUCTe-
Mbl [OCTaTO4HO, YTOBbI hYHKLMOHMpPOBAN OAWH aneMeHT. BeposTHocTb 6e30TkasHoi paboTbl NepBoro anemMeHTa co-
crasnset 0,9, a gpyroro — 0,8.

[anHble MogenupoBaHusa npefcTasneHsl B Tabnuue B.4

Tabnuuya B.4 — PesynsraTel NpuMeHeHUss meToga MoHTe-Kapro k cucteme U3 AByX napasnfiefbHbIX areMeHTOB

OnemeHT 1 OneMeHT 2
Homep CnyvaiiHoe SnemeHT CnyyaiiHoe 3nemeHT Cucrema
uTepaumu yueno yHKUMOHUPYeT uucno yHKUMOHUPYeT
1 0,577 243 Oa 0,059 355 Oa 1
2 0,746 909 Oa 0,311 324 Oa 1
3 0,541 728 Oa 0,919 765 Het 1
4 0,423 274 Oa 0,643 514 Oa 1
5 0,917 776 HeTt 0,539 349 Oa 1
6 0,994 043 HeTt 0,972 506 Het 0
7 0,082 574 Oa 0,950 241 Het 1
8 0,661 418 Oa 0,919 868 Het 1
9 0,213 376 Oa 0,367 555 Oa 1
10 0,565 657 Oa 0,119 215 Oa 1
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Ans kaXgoro aneMeHTa reHepaTtop cryyaiHbix Yucen opmupyeT ncesgocnyvaHoe Yucno us uHTepsana ot 0
[0 1, KOTOpOe COMOCTaBIAT C BEPOATHOCTHIO 6e30TKa3HOM paboThl aneMeHTa, 3aTeM onpegenstoT paboTocnocob-
HOCTb cucTembl. Mpu 10 noBTOpPeHUsX Npoueaypbl pesynsrat 0,9, ckopee Beero, He ByaeT AocTUrHyT. O6bIMHO BblYUCIIe-
HUSI MPOAOIKAKT A0 AOCTUXKEHUS Tpebyemoro ypoBHs TOMHOCTU. B faHHOM npumepe 3HadeHue 0,9799 ansa BeposTHO-
cTu 6e3oTka3Hoi paboTkl cMCTeMbl AOCTUrHYTO nocne npoeeaeHus 20000 ntepaluit.

MNpuBeAeHHan Mogenlb MOXeT ObiTb pacluMpeHa pasfnuyHbiMKU crnocobamu, HanpuMmep nyTem:

- U3MEHeHUs1 MOAEernMN B3auMofeiicTBUS SNEMEHTOB B CUCTEMe (Hanpumep, BTOPON SEMEHT HaXof4UTCA B pe3epBe
¥ BBOAUTCA B 3KCMNyaTaLuto cpasy nocrne oTkasa NnepBoro arfemeHTa);

- 3aMeHbl OUKCMPOBaHHON BePOATHOCTU Be30TkasHoOW paboThl Ha NepeMeHHYH (HampuMep, NOLYUHSIIOLLYOCS
TPeyronbHOMY pacnpefeneHuto), Korga BeposTHOCTb 6e30TkasHol paboThl He MOXET ObiTb TOMHO onpefeneHa;

- NCMONb30BaHWA NapaMeTpa NoToKa WM UHTEHCUBHOCTU OTKa30B B COMETAHWU C reHepaTopoM criydaiHbiX Yncen
AN reHepauun HapaboTok Ha oTka3 WnuM Ao OTKasa (3KCMOHeHUMarnbHoe pacrnpejerieHue, pacnpegenernue Beibynna
Wnu apyroe pacripefeneHue) u BpeMeHn BOCCTaHOBMEHMS.

MeToa MoHTe-Kapno MoXeT 6biTb NpUMEHEH ANA OLEHKU HeonpeaeneHHOCTU (hUHaHCOBLIX NPOrHO30B, pesyrbra-
TOB MHBECTWULMOHHLIX MPOEKTOB, NPU NMPOrHO3MPOBaHUM CTOMMOCTW U rpadpuka BbIMOSTHEHUA NPOeKTa, HapyLUeHWd 6us-
Hec-npouecca U 3aMeHbl NepcoHana.

[JaHHbIi METOA NPUMEHSIOT B CUTYaLWsIX, KOrAa pesyrnsraThl He MOTyT ObiTb NOMyYeHbl aHaNMMTUYECKUMU METOAAMU
UMM cyLLlecTBYeT BbiCOKas HeONpPeeneHHOCTb BXOAHbBIX WU BBIXOLHbIX AaHHbIX.

B.25.5 BbixogHble AaHHble

BbIxofHBIMU A@HHBIMWU MOTYT ObITb 3HAYEHWSA XapakTepUCTUK, KaK NokasaHo B BbiLUENPUBEAEHHOM NpuUMepe, Unu
pacripefeneHne BepoATHOCTU UMK 4acToTbl OTKasa, WK BLIXOLOM MOXET ObiTb WAEHTUPUKALUMA OCHOBHBIX PYHKLMIA
MoAernu, KOTopble OKa3blBaloT OCHOBHOE BMUSIHWE Ha BbIXOAHbIE AaHHbIE.

MeToa MoHTe-Kaprno o6bIMHO UCMOMb3YIOT AA OLEHKU pacnpefeneHmns BXOAHbLIX UK BbIXOAHLIX Pe3ynsTaTos unu
XapaKTepucTUK pacnpegeneHns, B TOM Yucne ANs OLeHKH:

- BEPOATHOCTU YCTAHOBMEHHBLIX COCTOAHUIA;

- 3Ha4YeHWA BBIXOAHLIX BEMUYWH, ANA KOTOPLIX YCTAHOBMIEHB! MPaHULibl, COOTBETCTBYIOLUE HEKOTOPOMY YPOBHIO
[JOBepUsi, KOTOPbIE He AOMKHbEI GbiTh HapyLUeHbI.

AHanus B3aMMoCBA3M BXOAHbIX W BLIXOAHBLIX BENMYMH MOXET BbISIBUTb OTHOCUTENbHOE 3HaYeHne dhakTopos pabo-
Thl CUCTEMbI W MAEHTUDULMPOBaTL CNOCODLI CHKEHNS] HEONPEAENEHHOCTU BLIXOAHBIX BEMUYMNH.

B.25.6 NMpenmyluecTBa U HegOCTaTKN

MpeumyLlectBamMn MeToaa MoHTe-Kapno aBnaioTca cneayiowue:

- MeTog MoxeT BbiTb afanTupoBaH K nto6oMy pacnpefeneHnio BXOAHLIX AaHHbIX, BKIoYas aMrnvmpuyeckue pac-
npefeneHns, NoCcTpoeHHbIe Ha OCHOBE HabniofeHuid 3a COOTBETCTBYIOLUMMU CUCTEMAMU.

- Mogenu oTHocuTeNnbHO NpoCThl A paboTbl U MOryT 6bITb NPU HEOBXOAUMOCTM pacLUMPEHBI.

- MeTog nosBonsieT ydecTb robble BO3AEUCTBUS W B3aMMOCBSA3WM, BKIOYAs TaKWe TOHKUE KaK YCIOBHble
3aBUCUMOCTHU.

- Ons ngeHTUUKaLnMKU CUIbHBIX U crnabbliX BAUSAHUIA MOXET GblTb MPUMEHEH aHanu3 YyBCTBUTENBHOCTH.

- Mogenu sBnstoTCA NOHATHBIMK, @ B3aUMOCBSA3b MEXAY BXOAaMU U BbIXOAAMU — NPO3PaqHON.

- MeTopa AonyckaeT npumMeHeHUe 3pdeKTUBHBIX MOAENEH UCCNeJOBaHUSA MHOTOKOMMOHEHTHBIX CUCTEM, TakuxX Kak
ceTb [eTpu.

- MeTog nossonser gocTudb TpebyeMoi TOUHOCTU pe3ynbLTaToB.

- MporpamMmHoe oBecneveHne MeToaa AOCTYNHO U OTHOCUTENBbHO HEAOPOrO.

HepocTaTkn MeToaa COCTOSAT B CrEAYIOLLEM:

- TOMHOCTb peLUeHUi 3aBUCUT OT Konn4ecTsa UTepaLuui, KoTopble MOryT 6biTb BLINONHEHL! (3TOT HEAOCTaTOK CTaHO-
BUTCS MEHee 3Ha4YMMbLIM C yBeNiMyeHneM ObICTPOAEHCTBUA KOMMNbOTEpa).

- MeTog npepnonaraet, 4TO HEOMpPeLENeHHOCTb AaHHbIX MOXHO onucaTb W3BECTHBIM pacnpegeneHuem.

- BonbLune U croxHble MOgeny MoryT NpPeACTaBnNATs TPYAHOCTW ANS cneLuanincToB No MoAeNMpoBaHUIo n 3aTpya-
HATb BOBMEYEeHUe 3anHTepecoBaHHbLIX CTOPOH.

MeToa He MOXeT afeKkBaTHO MOAENUPOBaTb COBLITUSA C OY€Hb BLICOKOW MIU OYEHb HU3KOW BEPOSTHOCTBLIO NOSIB-
NeHUA, YTO OrpaHNYMBaET ero NpUMEHeHWe Mpu aHanuse pucka.

B.25.7 CcbinoyHble cTaHgapThl

M3K 61649 Kputepun cornacus, JoBepUTENbHbIE WHTEPBAsbl U HUXHUE JOBEpUTENbHbIE rPaHuLbl ANS pacnpe-
JeneHus Belibynna

PykosogctBo MCO/MBK 98-3:2008 HeonpeaeneHHocTk U3MepeHmns. YacTb 3. PyKOBOACTBO MO BbIPaXeHUH0 Heo-
npeaerieHHoCT U3MepeHus

B.26 BaitecoBckuii ananus u Cetb Baiteca

B.26.1 KpaTkuit o63op

CospaHue BallecoBckoro aHanusa npunucbiBatoT npenofobHomy Tomacy Baiecy. [Ana oLeHKU NOMHOW BeposTHO-
CTW OH NPeanoXxun o6beAnHUTbL anpuUopHbIE AaHHbLIE C anoCTEPUOPHBLIMU.
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Obwwmit BuA TeopeMbl baiieca:
P(A|B)={P(A) P(BIA)YZP(B |E)) P(E)),

rae P(X)— BeposiTHOCTb cobbITna X;
P(X]Y) — BepoSITHOCTb COBLITUA X NpU YCNOBNK, YTO MPOU3OLLNO coBkiThe Y,
Ei — i-e cobbiTue.
B camoii npocToit bopme Teopemy Baileca MOXHO 3anucath:

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

BallecoBcKMil aHanua oTnnYaeTca OT KNaccUYeckol CTaTUCTUKU NPeArnonoXeHneM, YTo napameTpsl pacrnpeje-
TNeHWit SBRAKTCS He MOCTOAHHBIMMW, @ CriyYaiHbiMKU nepeMeHHbIMU. BepoAaTHocTe Baileca MOXHO 1erko MoHsATb, ecrnu
paccMmaTpuBaTh ee KaK CTeneHb yBEePEHHOCTU B onpejeneHHOM coBbITUM B NMPOTUBOMOMOXHOCTL KIacCuYeCKoMy Moaxo-
Oy, OCHOBaHHOMY Ha 0BBbEKTUBHBIX CBUAeTenbCTBax. [ockonbky noaxon baleca ocHoBaH Ha cybbeKTUBHON MHTepnpeTa-
LMK BEPOSITHOCTM, TO OH MOXET GbITh Nosie3eH Npu Buibope peLueHns u paspaboTke ceTel baieca (unu ceTen AoBepus).

CeTb Baiieca npegctaBnsieT coboii rpacuyeckyto Mofdens, NPeAcTaBAoLLYIO MepeMeHHbIe U X BEPOATHOCTHbIE
B3anMocBs3n. CeTb COCTOUT U3 y310B, NPeCcTaBNAoLWUX CyYaiiHble NepeMeHHbIe, U CTPENoK, CBA3bIBaOLLUX PoAUTENb-
CKWUIA y3emn C JOYEepHUM y3roM (POLUTENbCKUIA y3en — nepeMeHHas, KoTopas HEerMocpeCTBEHHO BMUAET Ha pyryto
JOYEPHIOK NepeMeEHHY0).

B.26.2 O6nacTb NpMMeHeHHsA

Teopun n ceT Baileca LUMPOKO MPUMEHSIOT MO MPUYUHE UX UHTYWTUBHON MOHATHOCTU W Gnarogaps Hanu4mio
COOTBETCTBYHLLEro nporpammHoro obecneveHus. Cetn Baileca NPUMEHSAIOT B pasnnyHbIX 0BnacTax: MeguULUHCKOR guar-
HOCTUKe, MoAenupoBaHuu nsobpaxeHuit, reHeTuke, pacno3HaBaHUU peyn, SKOHOMUKe, UccnefoBaHnM KocMmoca U B
COBPEMEHHbIX NOUCKOBLIX cucTeMax. OHU MOryT HaxofWTb NPUMeEHeHWe B Mtoboi obnacTu, rae TpebyeTca ycTaHoBNeHWe
HeM3BeCTHLIX NepeMeHHbIX NOCPeACTBOM WUCMONb30OBaHUS CTPYKTYPHLIX cBA3el W faHHbIX. CeTu Baiieca moryT ObITh
NpUMEHEHbl AN U3YYEHWUA MPUYUHHBIX CBA3EW, YriybrneHna noHuMaHus npobneMHoil obnacT U NporHo3npoBaHmWs
NnocrneacTBMiA BMeLLIATENLCTBA B CUCTEMY.

B.26.3 BxoaHble AaHHble

BxoaHble faHHble Ansa BailecoBckoro aHanuaa M ceTh Baileca nogobHbl BXOAHBIM AaHHBIM Ans MoAenu MoHTte-
Kapno. [insa ceTn baileca 0OCHOBHBIMU 3Tanamu SBNSAOTCS:

- onpegeneHne nepeMeHHbIX CUCTEMSI;

- onpegeneHne NpUYNHHBIX CBA3EA Mexay nepemMeHHbIMMU;

- onpeferneHne YCroBHBIX U anpUopHLIX BEPOSATHOCTEN;

- obaBrneHne 06LEKTUBHLIX CBUAETENLCTB K CETH;

- obHOBMNEHNE AOBEPUTENBHLIX OL|EHOK,;

- onpegeneHe anocTepuopHbIX JOBEPUTENbHBIX OLEHOK.

B.26.4 MNpouecc BbINONHEHUA MeToAa

Teopuss Balleca MOXeT BbITe NpUMeHeHa pasnuyHbIMU cnocobamn. B gaHHOM npuMepe paccMOTPEHO NOCTpoe-
Hue Tabnuupl Baileca Ana npoBegeHNs MEAULUUHCKUX UCCMeaoBaHUiA NO oNpeaeneHnto Hanu4us y nayveHTa 3abonesa-
HuA. [lo Havana nccnefoBaHwii npegnonaraetcs, 4To y 99 % HaceneHusa atoro 3aboneBaHus Hert, y 1 % — 3aboneBaHune
ecTb (anpuopHas nHgopmauwus). [locToBepHOCTb TecTa TakoBa, YTO €CNK y YenoBeKka MMeeTca 3abonesaHue, TO pesynb-
TaTbl TeCTOB nonoxuTensHbl B 98 %. Ecnu y 4enoseka 3aboneBaHWe OTCYTCTBYET, pesynbraThl TECTa MNONOXMTENLHEI
B 10 %. Hwxe npuBeaerHa Tabnuuya Baiteca.

Tabnuya B.5 — Tabnuuya Baiieca

MpuaHak AnpuopHasn YcnoBHan BepoOATHOCTb I'Ipowsse,qenug AnoctepuopHas
BEPOATHOCTL npaBUNBLHOCTU TecTa BEPOSATHOCTEW BEPOATHOCTb
EcTb 3aboneBaHue 0,01 0,98 0,0098 0,0901
HeT 3aboneBaHus 0,99 0,10 0,0990 0,9099
Cymma 1 0,1088 1

Mpumennan Teopemy Baiteca, npousBefieHne onpeaensioT YMHOXEHUEM anpUOpPHOW BEPOATHOCTU HA YCIOBHYIO
BEPOATHOCTb. AMOCTEPUOPHBIE BEPOATHOCTU OMNPEAEnAoT AeNEHUEM 3Ha4YeHUs1 OTAENBHOMO NMpou3BefeHUA Ha CyMMy
rpousBefeHunid. PesynestaTel pacyeTa NOKa3blBaloT, YTO B OTHOWEHWU NONOXWUTENBLHOIO pesynbraTta TecTa anpuopHoe
3HadeHune Bospocno ¢ 1 % o 9 %. Bonee Toro, Benuka BepOATHOCTb TOTO, YTO Aae MPM MONOXUTENbHOM pesynksraTe
TecTa Hanuume 3abonesaHua ManoBepoAaTHO. AHanus ypaBHeHus (0,01 0,98)/((0,01% 0,98) + (0,99 x 0,1) nokasbiBaer,
YTO MOMOXMUTENbHbIA pesynsTaT nNpu OTCYTCTBUM 3a6oneBaHUA BaXeH ANA anoCTePUOPHLIX 3HAYEHUN.
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PaccmoTpum crieayiollyio ceTh Baiieca:

PucyHok B.11 — lMpumep cetn Balieca

B COOTBETCTBUM C YCMOBHbIMU anpuoOpPHbIMKA BEPOSITHOCTSIMU, OMNPEAENEHHbIMU B HWXECNeAyLWmMX Tabnvuax,
1N 0603HaYeHMAMM Y — MONOXUTENbHbIA, @ N — OoTpuuaTesbHbINA, NONOXUTENbHbIA pe3ynbTaT ykasblBaeT Ha Haiuune
3aboneBaHus.

Tabnuua B.6— AnpuopHble BeposiTHOCTY Ans y37108 A n B

[ns onpepeneHns anoctepuopHoin BepostHocT P(AID = N, C = Y) Heob6xoAuMO npeaBapuTeNnibHO BblYUCIUTL
P(A, BID=N, C=Y).

Vcnonb3ya npasuno baiteca, 3HaveHne sepoaTHocTu P(DIA, C)P(C|A, B) P(A) P(B) HeobxoamMmo onpegenvTb no
chopmMyne, Kak nokasaHo Hwxe B Tabnuue, npyu 3TOM B nocnegHein rpadpe ykasaHbl HOpMasiM30BaHHblE BEPOATHOCTY,
CyMMa KOTOpbIX paBHa 1, Kak nokasaHO B npeabigyliem npuMmepe.

Tabnuua B.9 — AnocTtepuopHas BepOoAaTHOCTb 15 y3noB A u B c ysnamm Du C

A B PD=Y) PD=N
Y Y 0,4x0,5x0,9x0,6 = 0,110 0,4
Y N 0,4x0,9x0,9x0,4 = 0,130 0,48
N Y 0,8x 0,2x0,1x0,6 = 0,010 0,04
N N 0,8x 0,7x0,1 x0,4 = 0,022 0,08
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Ins nonydenua P(A|D = N, C = Y) Bce aHa4eHua B cymmupyiot:

Tab6nuya B.10 — AnoctepropHas BepoaTHOCTb AnaysnaAcysnamu Du C

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

0,88 0,12

Mony4yeHHble pesynbraThl NOKasbIBaloT, YTo anpuopHas BepoaTHocTb P (A=N) yBenunuunack ¢ 0,1 o 0,12 (anocre-
puopHbIe flaHHble) U USMEHEeHUA ABNAIOTCA He3HaunTenbHeiMU. C Apyrow CTOpOoHbI, 3HadeHue BeposaTHocTu P(B=N|D=N,
C=Y) namenunocsb ¢ 0,4 go 0,56. 310 usMeHeHue yxe 6onee CyLeCTBEHHO.

B.26.5 BbixoaHble AaHHble

BaitecoBckuiA nogxos MoXeT BbiTb NPUMEHEH B TOW e CTENEHU, YTO U KIlaccuyeckas cTaTUCTUKA, C MofyMeHneM
LUMPOKOro AnanasoHa BbIXOAHbLIX JaHHbIX, HanpuMep Npu aHanuse gaHHbIX ANA NONYYEHUS TOYEYHbIX OLIEHOK U lO0BEepU-
TenbHbIX UHTepBanoB. CeTu baileca Ucnonb3yloT ANA NoNy4YeHWA anocTepuopHbIX pacnpeaeneHuid. Mpaduyeckue npen-
CTaBMeHUs BLIXOAHbIX JaHHbIX o6ecneymBaroT NPOCTOTY NOHUMaHWUA MOAENM, NPU 3TOM AaHHble MOryT ObITkb Nerko nuame-
HeHbl ANs uccrnefoBaHuA KOppensauMn U YyBCTBUTENBHOCTU NapaMeTpos.

B.26.6 Npeumyluectsa n HegoOCTaTKu

MpeunmyLlecTBaMu MeTofla ABNAIOTCA crneayowue:

- [ins ncnonb3oBaHWA MeTofa A0CTaTOYHO 3HaAHWE anpUopHOW MHOpMaLUUK.

- Jlornyecku BbiBeAeHHbIE YTBEPXAEHUS Nerku ANS NOHUMaHUSA.

- MNpnmeHeHUe MeToaa ocHoBaHoO Ha cdopmyne Baiteca.

- MeToa npepoctasnaeT coboit cnocob UCcnonb3oBaHNA CyGBLEKTUBHBIX BEPOATHOCTHLIX OLIEHOK.

HepocTtaTkamu MeToga SBNSIOTCH criegylowue:

- OnpegeneHne Bcex B3auMofeicTBUiA B ceTax balieca ANa CNOXHBIX CUCTEM He Bcerga BblNONMHUMO.

- Moaxop Baiteca TpebyeT 3HAHUA MHOXeCTBA YCNOBHbLIX BEPOATHOCTEH, KOTOpble 0OLIMHO MOMY4aloT 3KCNEepPTHbI-
MU MeTofamu. [puMeHeHWe nporpaMMHoOro obecnedeHUs OCHOBaAHO Ha 3KCMNEPTHLIX OLEeHKaX.

B.27 Kpusble FN

B.27.1 KpaTkui o630p

Kpuble FN sBnstoTcs cnocobom rpacduyeckoro NpeacTaBneHns BepoATHOCTU COOLITUIA, Bbi3biBaKOLWMUX onpeae-
TNEeHHbI YPOBEHB OMACHLIX BO3LEACTBUI ANA yCTAHOBIEHHOMW rpynnbl HaceneHusi. Yale Bcero atn kpusble oTobpaxaioT
YacToTy 3afaHHOro Konum4yecTsa XepTs.

KpvBble FN oToGpaxatoT HakonneHHyto yactoTty (F), npu koTopoit Ha N unu 6onee npeacTaButeneil HaceneHusi
Byaet okasaHo BosfelicTBre. Bonblune 3Ha4eHUs N, KoTopble MOryT BO3HUKHYTb C BEICOKOW YacToTol F, npeacTaBnsor
3HaYMTENbHbIA MHTEPEC, NOCKONbKY BEPOATHOCTE COOLITHIA B 3TOM Criydae Benuka.

B.27.2 O6nactb npuMeHeHusA

Kpwueble FN sBnstoTcs cnocobom npeAcTaBneHNs pe3ynsraTtoB aHanmsa pucka. MHorne cobbiTUs UMEIOT BLICOKYIO
BEPOSATHOCTb Pe3ynbLTaToB C HU3KUMKU NOCNEACTBUSAMU U HU3KYIO BEPOSITHOCTL C BbICOKUMU nocneacTenamn. Kpuesie FN
MO3BOMSAOT OTPa3UTb YPOBEHb pUCKa, KOTOPLIA NpeAcTaBnNsAeT coboi NMMHMIO, ONMUCHIBAIOLLYIO CKOpee HeKOTOpbIA Auana-
30H, YeM OTAENbHYI TOYKY, NPeACTaBAAIOWYIO Napy 3Ha4eHUiA BEPOSTHOCTM M MOCNEACTBUS.

Kpusble FN MoryT 6bITb MCNonNb30BaHbl AN CPaBHEHUS 3HAYEHUIA pucka, Hanpumep, CpaBHEHUA NPOrHO3UpyeMo-
ro pucka c kpuTepusamu B Buge kpusoit FN unu ansa cpaBHeHMsI NPOrHO3MPYEMOro puUcka € HakoNNeHHbIMW AaHHBIMK 06
WHUWAEHTaX Unu ¢ KpUTEPUAMUN NPUHATUA pelleHus (Takke BolpaxaeMbiMu B Buae kpusoi FN). Kpusesle FN MoryT 6bITb
1Cnonb3oBaHbl NpU NPOEKTUPOBAHUM CUCTEM, MPOLIECCOB WUINK ANS YNPaBIiEHUS CYLLECTBYIOLUMMU CUCTEMaMU.

B.27.3 BxoaHble AaHHble

BxoAHbIMU faHHbIMU SIBNSAIOTCA:

- COBOKYMHOCTW Map 3Ha4YeHWUin BEPOATHOCTU U MOCNeACTBUIA 3a onpefeneHHbIA Nepuos BpemeHu,

- BbIXOAHbIE [JaHHble, MOoryYeHHble B pesyrbraTe KONMMYECTBEHHOro aHanusa pucka, NpeaocTasnalwWme Konuye-
CTBEHHbIE OL|EHKN BEPOSTHOCTU ANS KOHKPETHBIX CriydaiiHbIX COObITUM;

- flaHHble HaKOMMEHHbLIX 3anucei U KONMMYECTBEHHOIR OLIEHKN pucka.

B.27.4 Npouecc BbINonHeHUs MeToaa

Ha ocHoBe UMelomMXCs AaHHbIX CTPOAT rpaduk ¢ yKkasaHuem no ocu abcumce vucna XepTs (YCTaHOBEHHOMo
YPOBHs1 ONacHbIX BO3feACTBUN, HAaNpUMeEpP CMEepPTHOCTM), MO OcK opAUHaT — BeposiTHOcTU N unn 6onbluero konumyecTea
XepTB. Beneactaue 6onbluoro guanasoHa 3Ha4eHUn Ha ocax 06bIMHO NPUMEHSIOT forapudmMudecknii macluTab.

KpuBble FN MoryT 6bITb MOCTPOEHBI C UCMONB30BAHUEM AaHHbIX PaKTUHECKMX MOTEPb B MPOLLNOM UMK BEIMUCTIEHBI
N NOCTPOEHbLl Ha OCHOBE OLIEHOK, MOSyYEHHbIX METOAOM UMWUTALMOHHOro MopenuposaHus. Ucnonesyemble faHHble Y
CAenaHHbIE NPeANONIoXeHUs MOTYT O3HayaTb, YTO AaHHble ABYX TMMOB KpuBoi FN npepcTaBnaioT coboii pasnuyHyio
nHpopMaLmio U AOMKHBI ObITh NCMONbL30BaHbl OTAENBHO W AN pa3nuyHbIX Lieneid. TeopeTuyeckue kpueble FN B ocHOB-
HOM NPUMEHSIOT NMpPU NPOEKTUPOBAHUU CUCTEMBI, cTaTUCTUYeckne KpuBble FN — npu ynpasBneHun cyuecTByoWUMn
cucTemMamm.
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MNpUMeHeHWe AaHHbIX NMOAXO[0B MO OTAENBHOCTU MOXET NoTpeboBaTh 3HAYUTENbHBIX 3aTpaT BpeMeHM, NosToMy
06bI4HO UX 06beauHsOT. Ha oCHOBe SMMMPUYECKUX AAHHBLIX OTMEYatoT TouKaMu Ha rpaduke W3BECTHOE KONMUYeCTBO
XEepTB B M3BECTHbIX MPOUCLUECTBUAX/MHLUMAEHTaX 3@ YKa3aHHbIA NPOMEXYTOK BPEMEHW, U C MOMOLLbIO KONTMYECTBEHHOrO
aHanusa pucka JONOMHAKT rpaduk 4pyrumMy ToYKamu NyTem aKCTPanonauum unm UHTEpPnonsaUmu.

Ecnun HeobxoauMo uccnefoBaTh HeCHacTHLIE CryYaun WK aBapun C HU3KOW YacTOTON BOSHUKHOBEHWSA UMK 3HaYU-
MBIMW MOCMeACTBUAMU, TO ANS HaANexXallero aHanvaa crnegyeT paccMoTpeTh ANUTENbHbIe MEPUOLEl BPEMEHN U AocTa-
TOYHOE KOMMYEeCTBO AaHHbIX. OTO NoMoraeT TakKe BbISIBUTE COMHUTENbHLIE AaHHbIe, eCru, HarnpuMep, npousoLlesllee
HayanbHoe cobbiTue U3MEHUIOCh BO BPEMEHM.

B.27.5 BbixoaHble gaHHble

BbIXogHLIMU faHHLIMK SBRAETCA rpaduk, NpefCcTaBnaioLmMiA pUCK B AnanasoHe 3Ha4YeHuid NocneacTBUiA, KOTOPLIN
MOXHO CpaBHUBaTL C KPUTEPUSAMU, COOTBETCTBYIOLLUMUN AaHHOW U3y4aeMOon rpynne HaceneHUs U KOHKPETHOMY YPOBHIO
yulepba.

B.27.6 NMpeumyLiecTBa U HEQOCTATKU

MpumeHeHne kpuBbIX FN Lenecoobpa3Ho ANA NpeAcTaBneHns MHopMaummn o pUcke, KOTOPYH MOTYT NPUMEHSTE
PYKOBOACTBO U pa3paboTymK cUCTEMbI, ANA 060CHOBAHUA NPUHATUS peLleHW B OTHOLLEHUW YPOBHS pucka u 6esonacHo-
cTu. X npumeHeHune LenecoobpasHo ANs NpefcTaBneHns nHdopMaLnm, kak 0 YacToTe, Tak U 0 NocleAcTBUSAX B y406-
HOI AnsA BocnpuATMA dhopme.

BoaMoxHo npumeHeHne kpuBbix FN Ana cpaBHeHUs pucka B aHanorM4HbIX CUTyauusx npyu Hanuydum foctaTouHbIX
JaHHbIX. VX He cnefyeT NPUMEHsTh A1 CPaBHEHUS PasnuyHbIX TUMOB PUCKOB C PasfUYHBEIMU XapaKTepucTukamMu u
obcTosATeENBCTBAMU.

HepocTtaTok npumeHeHuns KpuBbix FN 3akrodaeTcs B TOM, YTO OHU He NPefjocTaBnAloT UHpopMaLuun o guanasoHe
BO3[eNCTBUI UNW pesynsTaToB NPOUCLLECTBUIA, KpOME CBELeHWI 0 KonNUYecTBe MWL, NofBepriumxcs BodgeicTauto. Takxke
HEBO3MOXHO YCTaHOBUTbL pasnnyHble cnocobbl pasBUTUSA COBLITUIA, KOTOpble MOTYT NPMBECTU K OMpefeneHHOMY YPOBHIO
yulepba. Kpusbie FN oToBpaxatoT KOHKPETHbIA TUN nocnefctsuid, o6biMHo — rubenb niogei. Kpueas FN sBnseTca He
METOOM OLEHKN pUCKa, @ METOAOM NPefCcTaBMneHnss pe3ynsraToB OLEHKU pucka.

Kpusble FN sBnsoTca xopolo paspaboTaHHEIM METOLOM NPefCTaBMneHUa pesynsraToB OLUEHKW pUckKa, OfHaKo
ANA UX NOArOTOBKM MOXeET noTpeboBaThCsA NpUBIeYeHne KBanmULMpoBaHHbIX aHaNUTUKOB, a NONyYeHHbIe pe3ynbraThl
YacTo TPYAHbEI ANSA UHTeprnpeTauun U OLEHKU pucKa crelunanucTamm, He UMelLWMMIU COOTBETCTBYIOLEN KOMNETEHLUN.

B.28 iHoeKkcbl pucka

B.28.1 KpaTtkuii o630p

MHpeke pucka!) — aTo mMepa pucka, npefcTaBnsiolias coboii KONMUYECTBEHHYIO OLIEHKY pUcKa, MOMyYeHHyIo C
npuMeHeHnem BGannbHbIX OLEHOK Ha OCHOBE MOPSAKOBLIX LUKan. MHAeKChl pucka NPUMEHSIOT AN yNnopsifodeHus 3Ha-
YEHU puUcKa Ha OCHOBE CXOAHBIX KpUTEpUEB TakuM obpa3oM, UYTOObl UX MOXHO Obino cpaBHMBaTb. BannbHble OLEHKU
NMPUMEHSIOT K KaXX4OMY KOMMOHEHTY pUCKa, HanpuMmep, XapaKTepuctukam (MCTOMHUKaM) 3arpssHeHusl, AuanasoHy BO3-
MOXHBIX CNOCO60B BO3AEUCTBUSA B3pLIBa U €0 BIIUSHUS HA PeLUNUEHTOB.

MHaekchl pUcka ABNSIOTCA NPUHLUMNWANBHO KaueCTBEHHBIM MOAXOAOM, NPUMEHSEMBIM AN paHXUPOBaHUA U
cpaBHeHUA puckoB. Bo MHOrMX crnyyasix, Korga npuMeHseMasn Mofenb UM cucteMa HefJoCTaTOMHO XOPOLLIO U3yYeHa, Unu
ee Henb3sA JoIKHbIM 06pa3oM MnpeacTaBUTb, NPEANOYTUTENBHO MPUMEHEHWE KAaYeCTBEHHOIo MoAxopa.

B.28.2 O6nactb npumeHeHUA

UHaekcbl pucka NpUMeHSIOT AnA Knaccudukauuym BULOB pUcKa, CBA3AHHBLIX C AeATeNbHOCTbLIO, eCcriM cucTema
XOpOLLO usydyeHa. OHU NO3BONAIT 06beAUHUTL P aKkTopoB, KOTOPLIE ONPEAEnAT YPOBEHb pUcka B eAUHYI0 6annb-
HYIO OL|EHKY YPOBHS pUcKa.

MHaekcel pucka NPUMEHSIOT AN MHOXEeCTBa pasfuyHbIX BUAOB pUcka, 0ObIYHO B KaYecTBe CpefiCTBa pasrpaHuye-
HUS Npu Knaccudukauum pucka B COOTBETCTBUM C €ro YpoBHEM. MIHAEKCH pUcka NPUMEHSIIOT ANsi onpeferneHus BUAoB
pucka, TpebyloLmx ganbHenlen geTansHOR U, BO3MOXHO, KOSTMMECTBEHHOW OLIEHKM.

B.28.3 BxogHble AaHHble

BxofHble AaHHbLIe NosyYaloT No pesynbrataM aHanuM3a CUCTEMbl UM NoapobHOro onucaHusa obnacTu nNpUMeHe-
HUSA, YTO TpebyeT XopoLlero NoHUMaHUsA BCEX MCTOYHUKOB pUCKa, BO3MOXHbLIX CocoboB peanuaalumn onacHbIX cobbiTuii
n ux obbekToB Bo3aeicTBUsA. Mpu nonyvyeHUn nokasatene pucka MoryT ObiTb JOMNONHUTENBHO UCMONbL30BaHbl Takue
MeTOofbl, KaK aHanu3 lepeBa HeUCNpaBHOCTEW, aHanu3 gepeBa CoObITUIA U OOLMIA aHanu3 peLueHuit.

MockonbKy BEIGOp MOPSIAKOBLIX LUKaN SIBMSETCA B ONpefAeneHHOW CTeNeHW NpOoU3BOSbHEIM, TO ANS NOATBEPXAe-
HUS OCTOBEPHOCTU MHAEKCa pUcka HeoBXOAMMO UMETb AOCTAaTOYHO JaHHbIX.

B.28.4 lNpouecc BbINOMIHEHUSA MeToAA

lMepBbIM 3TanoMm sIBMSETCA U3YYEHUE U ONUCaHUe CUCTeMbI. 3aTeM onpefenstoT 6annbHble OLEeHKU AN Kaxgoro
KOMMOHEHTa TakuM obpa3oM, YTobbl UX MOXHO Obifio 06bLEAUHUTL ANA NONMyYeHUs KOMMIIEKCHOro MHAeKca pucka.
Hanpumep, npu pelleHUn 3KONOrMyYeckux 3afady npuceauvBaroT BansnbHble OLEHKN UCTOYHUKaM, crnocobam U peLunuen-

D] MeTtoa uHaekcos PUCKa ABnAeTcA cMelaHHbiM MeTO40M OLEHKU pUCKa.
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Ty(aM) BO3AEHACTBUA, YUUTLIBASA, YTO B HEKOTOPLIX CRy4Yasx MOXeT 6blTb HECKONbKO CNOocoboB U peLUNUEHTOB BO3/eit-
CTBUSA ANS KaXA0ro UCTOYHUKa pucka. OTaenbHble 6annbHele OLEHKU 06beAUHSAIOT B COOTBETCTBUU CO CXEMO, KoTopas
y4uTbIBaeT PU3NYECKYIO CYLUHOCTD CUCTEMBI. BaxHO, 4To6kLI 6annbHble OLeHKU AN KaXaoW YacTh CUCTEMBbI (LCTOYHUKOB,
cnocoboB M peLmnneHToB) ObiNW BHYTPEHHe COrNAcoBaHHLIMU U YYUTLIBANU UX B3auMOCBA3NW. Bannbl MoryT GbiTb
NpUCBOEHbI KOMMOHEHTaM pucka (Hanpumep, BEPOATHOCTU, BO3AENCTBUIO, NOCAEACTBUIO) UNKU YBENUYMBAIOWMUM PUCK
dakTopaMm.

Bannbl MOXHO cKnagbiBaTb, BblMUTATb, YMHOXaTb W/WNKN feNUTb B COOTBETCTBUU C MOAENbLIO PUCKA BLICOKOrO
ypoBHs. CnefyeT yunTbIBaTh KyMyNATUBHbIE 3hheKkThl NocpeacTBoM AobaBneHus 6annos (Hanpumep, aobasnexune Gan-
noB pasnuyHLiM cnocobam peanusauun pucka). K nopaakoBeiM LiKanam abcontioTHO HENpUMEHUMbI MaTeMaTudeckue
dopmynbl. MNMoaTomy, nocne Toro kak cucteMa GannbHeIX OUeHOK pa3paboTaHa, AOCTOBEPHOCTb Mogenu AomkHa GbiTb
noTBepXjeHa NOCpefiCTBOM ee NPOBEPKN Ha M3BECTHOI cucteMe. NMonydeHne nokasaTensa pucka ocyllecTBnAeTca
UTEepaTUBHLIM METOAOM, U MO3TOMY MOXET NoTpeboBaTbCA pacCMOTPEHUE HECKOMbKUX pasnuYHbIX cucTeM Ans obbe-
AWHeHUn 6annoB nepef TeM, Kak OCTOBEPHOCTb MOAENN MOXHO ByAeT cuuTaTb NpUEMNEMOiA.

HeonpepeneHHOCTb MOXHO paccMaTpuBaTh ¢ NPUMEHEHNWEM aHanu3a YyBCTBUTENbHOCTU U BapbMpOBaHUEM
6annbHBIX OLIEHOK, ANSA TOro YTobbl BEISCHUTL, K KaKUM NapameTpaMm MMeeTcA Haubonbluas YyBCTBUTENBHOCTD.

B.28.5 BbixogHble AaHHble

BbixoaHble AaHHble — 3TO pAA Yncen (KOMNNEKCHBIX MHAEKCOB), KOTOPbIE OTHOCATCA K KOHKPETHOMY UCTOMHUKY W
KOTOpble MOXHO CpaBHUBATbL C MHAEKCaMU pUcka, NONYHYEHHBIMUA AN APYTUX UCTOYHWUKOB TOI Xe CUCTEeMBI, N KOTopble
MOryT 6bITb CMOAENUPOBaHbI.

B.28.6 lNpeumyluecTBa 1 HeAOCTaTKU

HaHHblid MeTOA UMeeT criefylolyme npeumMyLlecTsa:

- Unpekchl pucka LenecoobpasHo NPUMEHATL ANA PaHXMPOBAHUA Pa3NUYHbLIX PUCKOB.

- MiHpekcbl pucka no3sornsioT 06beAUHATL MHOXECTBO (haKTOpOB, BAIMSIOWWX Ha YPOBEHb pUcKa, B e4uHYto Gannb-
HYI0 OL|EHKY YPOBHS pUcKa.

MeTog uMeeT criefytolyme HefOCTaTKu:

- Ecnn pgocTosepHocTh npouecca (MOAeNn) U UX BBIXOAHBIX AaHHBIX HE NOATBEPXAEHa AOMKHBIM 0bpasoM, To
pesynsTaTbl MOryT 6bITb HEAOCTOBEPHEIMU. TOT (haKT, YTO BLIXOAHBIE JaHHbIE ABNAIOTCA YUCNOBLIM BbIPAXEHNEM 3Haue-
HUSI pUCka, MOXET ObiTb HEBEPHO UCTONKOBaH M UCMONb30BaH, HaNnpuMMep, Npu nocnegylowem aHanuse achheKTMBHOCTU
3aTpart.

- Bo MHorux crnyyasix, B KOTOpbIX MPUMEHSAIOT UHAEKCH! pUCKa, OTCYTCTBYET OCHOBONOMaratoLwasa MoAgenb, No3Bosns-
olaa onpefenuTs NMUHERHOCTb UK HEMUHeAHOCTL (HanpuMep, norapumuyeckuini xapakrep) oTAenbHbIX 6annbHbIX
LKan akTopoB puUcka WNKM MHON WX BUA, a Takke Moaenb o6befMHEHNUA (haKkTopoB. B aTux criyvasx paHXuMpoBaHue
ABNSAETCA U3HaYanbHO HEHaAeXHbIM, U NPoBepKa ero JOCTOBEPHOCTU B COOTBETCTBUMN C (HaKTUHECKMIMU faHHLIMU OCO-
6eHHO BaxHa.

B.29 Marpuua nocneacTBuii U BeposiTHOCTeM

B.29.1 KpaTtkuii o63op

MaTpuua nocnefcTBuil M BEpPOATHOCTEN SBNSETCHA CPEACTBOM 0ObeANHEHNS] KaYECTBEHHLIX UMK CMeLLaHHbIX oLe-
HOK MOCMNeACTBUA N BEPOSATHOCTEN U NPUMEHAETCA ANA onpefenieHnsa Unu pamwKnpoBaHWsa YPOBHS pucKa.

dopmarT, CTPOKM W KONMOHKU MaTpuLibl 3aBUCAT OT 00nacTh NPUMEHEHWS, NPU 3TOM OYeHb BaXHO, YTobbl paspabo-
TaHHas MaTpula cooTBETCTBOBaNa paccMaTpuBaeMoi cuTyaLum.

B.29.2 O6nacTb NpMMeHeHusA

MaTpuLy nocnefcTsuil U BEPOATHOCTER NPUMEHAIOT ANA paHXUPOBAHWUA PUCKOB, UX UCTOMHUKOB U Mep no obpa-
60TKe pucka Ha OCHOBaHUW YPOoBHSA pucka. MaTpuuy o6bIUHO NPUMEHSIIOT B Ka4ecTBe cpefcTBa NpeABapuTenbHOR oLeH-
K1, ecnu Bbiro BbISIBIIEHO HECKONBKO BUAOB pUCKa, Hanpumep, ANS onpefeneHuns Toro, Kakoi puck TpebyeT fanbHeilwe-
ro unu Gonee nogpobHoro aHanvaa, Kako puck HeobxoguMo obpabaTbiBaTb B MepBY odepefb, a Kakoi cnegyet
paccMmaTpuBaTb Ha 6oree BbICOKOM YPOBHE MeHeAXMeHTa. [aHHylo maTpuuy Takke NPUMeHsAoT ans otbopa BMEoB
pucka, He TpebytoLunX AanbHehLero paccMOTPEHUS, a Takke ANs onpejeneHus NpMemMrIeMocTi U HenpuemMneMocTu
pucka (cMm. 5.4) B COOTBETCTBUM C MaTPULIENA.

MpnMeHeHne maTpuLbl NOCNEACTBUIA U BEPOATHOCTEN cnocobeTyeT 0OMeHy nHdopmMaymeit o6 obLem Bocnpus-
TUW Ka4eCTBEHHbIX YPOBHEW pucka B opraHusauun. Cnocob, KOTOPLIM YCTaHaBMMBAKOT YPOBHU pUCKa, U NpaBuna npuHs-
TUA peLLeHns, OTHOCALLMECA K HEMY, JOMXHbI COOTBETCTBOBaTL OCOOEHHOCTAM OpraHu3aLun U ee AesTernbHOCTU.

dopMy MaTpuLbl NOCNeACTBUN N BEPOATHOCTER NPUMEHSIOT AN aHanusa KputudHoctn B FMECA wnu gns ycra-
HOBMEHUA MPUOPUTETOB Nocne npuMeHeHWs uccnefosaHna HAZOP. Ee Takke MOXHO NPUMEHATb B CUTYyaLUsx, korga
MMeeTCs HeAoCTaTOMHO AaHHbIX AN NoApoBHOro aHanusa, Wnu B criyvae, Korda CUTyauus He OnpaBibiBaeT 3aTpaTbl
BPEMEHN W YCUNUIA Ha NPoBefeHNe KONMYECTBEHHOro aHanuaa.

B.29.3 BxogHble AaHHble

BxofHbIMU JaHHbIMU K NpoLeccy ABMATCS LUKanbl NOCNefCTBUA U BEPOATHOCTEW, YCTAHOBMEHHbIE B COOTBET-
cTBUN ¢ TpeboBaHusAMU noTpebuTtens, W maTpuya, KoTopas UX oObeauHSET.
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Wkana (nan wkanbl) NOCNEeACTBUIA [O/DKHA OXBaTbiBaTb BeCb AWana3oH TUMOB McciefyemblX NnocnencTsuii
(Hanpumep, huHaHcoBble NoTepu, 6e30MacHOCTb, OKpyXakwwasa cpeja uav Apyrue napameTpbl B 3aBMCMMOCTM OT obna-
CTW NPUMEHEHNS) U YYUTbIBATb BO3MOXHOCTb NOCAEACTBUI: OT MakCMMasibHO BO3MOXHbIX [0 HauMeHee BEpPOATHbIX.
B kauyecTBe BbIOGOPOYHOro Mpumepa CM. pUcyHok B.12.

PeiiTUHT <1>V|Ha|-|~cosoe Bosspart 3 340poBbe OkpyxatoLias PenyTauus opraHusaLum 3akoHogaTen bHoe
BO3JelNCTBME  MHBECTULMIA 1 6e30MacHoCTb 1 coumanbHas cpefpl npecnefosaHve
6 100y. e. 300y. e. - 6onbluOe - HeobpaTuMblii - MeXAyHapoaHbIi - cyfebHoe
+ notepu unu + notepwu KONnM4ecTBO [ONTOCPOYHbBIA YPOH pe3oHaHc Ha npecneposaHue c
poxofn UNn foxon  XepTs; AN oKpyxatwlLei NPOTSXEHUN BO3MelleHnem yuiepba
- 3HaunTeNbHble  Cpeabl; HECKO/IbKUX [Hell; B 50 y. e. + CTOUMOCTb
W Heo6paTuMble - cOLMabHbIN LOK, - COBOKYMHble y6bITKOB;
nocnefcTeus 415 BO3MOXHOCTb notepu NoAnepxKn - HakasaHue,
10 yenosek lMpokomMacwTabHoro  CO CTOPOHbI CBfi3aHHOE C N EeHnEM
npoTtecTa HaceneHus NpUYacTHbIX CTOPOH, cBO6OAbI ANA
noteps pykoBofCcTBa
KanuTanoB/MIOXEHU;  opraHusauuu,
- N3MEeHeHune rnas - NPOJIOHTNPOBAHHbIN
penapTtaMeHToB U 3anpeT Ha AeAaTeNnbHOCTb
rpaHuL, BAMAHNS CO CTOPOHbI BnacTei
5 10-99 y.e. + 30- 293y. e. - efUHNYHbIE - MPOJIOHIMPOBaHHOE - HauuMoHanbHbI - BO3meleHne
+ notepu uan + notepu XepTBbl; BO3jeicTene Ha pe3oHaHc Ha y6bITKOB B 10 y.e.;
aoxopn Unn Joxo[ - HekoTopble oKpyXarwlLyo cpegy; NPOTSXEHUN - npoeegeHue
HeobpaTumble - NOBbILWEHHbIN HECKOJIbKUX JHEel; paccnegosaHus
nocneAcTeBuaA 48 MHTepec K npobrieme - yacTuyHoe opraHamu Bnactu;
OflHOTO 1N CO CTOPOHbI couMyma, BO34eliCTBME Ha - BMelaTenbCTBO B
6osee yenosek Tpebyownii penyTauuio [eATeNbHOCTb
3HAUYUTENbHbIX MEP MO  MNPUYACTHbIX CTOPOH,
ncnpasneHunto - notepsa NoAAepxKu
cuTyauuu NPUYacTHbIX CTOPOH
W AOMONHNT*
NHBECT»'
4 1-9y.e.+ 3-29y.e. O06WMNPHbIE - 6onbwoe
notepu uam notepn uau nospexpeHun”
fAoxon [OXT-
3 100-900°"
nortepu n
noxof
2 10
1
PucyHok B.12 — Mpumep Tabnuubl KpuTepueB NocnencTBuii
Lkana mMoxeT umeTb Nnb6oe KonnmyecTBo Tovek. Hambonee pacnpocTpaHeHbl LWkKanbl, umewwme 3, 4 nam 5
TOYeK.

Llkana BEpPOATHOCTU TakXe MOXeT MMeTb /ilob6oe Konuvectso Toyek. OnpefeneHns BepPOATHOCTM Heob6Xoaumo
BblOMpPATb HACTO/IbKO TOYHBIMW W OHO3HAYHLIMU, HACKO/ILKO 3TO BO3MOXHO. Ecnu ansa onpepeneHns pasfinyHbiX Bepo-
ATHOCTEN MPUMEHATCA YUC/EHHble 3HAYeHUs, TO AO0/KHbI 6biTb NpefcTaBfeHbl efuHuUbl M3MepeHns. Likana BeposT-
HOCTU A0/KHA OXBaTbiBaTb AMana3oH, COOTBETCTBYIOLW WA NPOBOAMMOMY MCCeL0BaHUI0, C y4eTOM TOro, 4TOo camas HuW3-
Kas BepOSATHOCTb AO/KHA OblTb nMpuemnemoli Ans Haumbonbllero onpefeneHHoro nocneAcTsnsi, B NPOTUBHOM ciyyae
BCIO 1€ATENIbHOCTb, CBA3aHHYI0 C HAMbO/MbLWINM MOCNEACTBMEM, paccMaTpuBalOT Kak HefonycTumyt. B kayectse Bbl6O-
poOYHOro npumepa cMm. pucyHok BU3.

MaTpuua nocTpoeHa C ykasaHMeM MOCAeACTBMIA MO OAHOW OCWM M BEPOATHOCTM NO Apyron ocu. Ha pucyH-
ke B.14 nokaszaHa 4acTb MNPUMEPHOA MaTpulbl CO LWKaNoh M3 6 Touek ANA NOCNeACTBUSA W WKano us 5 Touvek ansa
BEPOATHOCTM.
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PeiTunr Kputepuu

- c 60/bLWIOK BEPOSATHOCTLIO MPOU3OHAET;

BeposaTHo .
- Mpov3oinfeT ¢ NepuoaNYHOCTbIO «pa3 B Hefesno»
- MOXeT NPONCXOAUTb KPATKOCPOYHO, HO C Nepunr
Bo3moxHo .
- npousoinaeT ¢ NeEpUOANYHOCTbLIO «pa3 B
- MOXeT Npon3oiiTn, TeopeTnyeckmn
ManoseposaTHO
- yacToTa
- MOXEeT MPOM30iNTN cayyaiH
Peako - oOXungaemas nepnoanyHocCT
- TONbKO npounsonget
- MOXeT Npon3oiTn
HeBepoATHO
- npousoiige’
PucyHok B.13 — lMpumep mMaTpuubl OLEHKN puUcKa
= E v 1 I | | |
=
3
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Knacc nocneacTsuii

PucyHok B.14 — Tlpumep maTpuubl KpUTEpPUEB BEPOSATHOCTU

YpOBHW puCka, YCTAHOBMEHHblE ANS sueek Tabnuubl, 3aBUCAT OT onpegeneHuii, NPUMEHsIeMbIX 415 LWKal BEPOST-
HOCTW 1 NnocnieACTBUA. MaTtpuua MOXeT 6bITb NOCTPOEHa C NPEUMYLLECTBEHHBLIM B/IMSIHWEM MOC/EACTBUIA (KaK nokasaHo)
W BEPOATHOCTW, WM OHA MOXET ObiTb CUMMETPUYHON, B 3aBMCMMOCTU OT C/lyyasi MPUMEHEHWsl. YPOBHN pucka MOryT
6bITb CBA3aHbI C NpaBuMIaMn NPUHATUASA PeLleHnst NPy NOMOLLM, HanpuMep, YPOBHS BHMMAaHWSA CO CTOPOHbI PYKOBOACTBA,
WKW LWKabl BPEMEHW, KOTOpPOe TpebyeTcsa A1 COOTBETCTBYIOLLEr0 pearnpoBaHus.

OueHOoYHble LWKasibl U MaTpuua MoryT 6biTb paspaboTaHbl M HAa OCHOBE KOMMYECTBEHHLIX LKasl. Hanpumep, no
OTHOLLEHMWIO K HaAeXHOCTU LuKana BEepPOATHOCTY MOXET oTobpaxaTb NpubAMKeHHOe 3HauYeHne WUHTEHCMBHOCTW OTKAa3oB,
a WKana nocnefcTsuii — 3arparbl, Bbl3BaHHbIE OTKA30M, B [IEHEXHbIX efNHULax.

MpumeHeHne AaHHOro mMeTofa TpebyeT HaMuMa cneuuanmcToB COOTBETCTBYIOWEN KOMNETEHTHOCTU (MPeanoyTn-
Te/IbHO — OMbITHOW TPYNMbl) 1 BCEX UMEILMXCA AaHHbIX A1 060CHOBaHUS 3KCNEPTHLIX 3aKMOUYEHU O NOCNeACTBUSAX U
BEPOATHOCTW.

B.29.4 Mpouecc BbINOIHEHNA MeToha

[ns paHXupoBaHMA PUCKOB MOJib30BaTeslb [O/DKEH Mpexje BCero nofobparb onvcaHwe nocneAcTsuil, koTopoe
Haunyywmm o6pasoM COOTBETCTBYET cuTyauuu, onpefenvTb BEpPOSTHOCTb, C KOTOPOW 3TU MOCNeACTBMSA MPOW3ONAYT.
3arem onpefennTb C NOMOLLLID MaTPULibl YPOBEHb puUcKa.

MHorve onacHble co6bITUSA MOTYT UMETb Anana3oH Pesy/bTaTtoB C Pas/IMyHbIMY COOTBETCTBYOLMMN BEPOATHOCTS-
Mn. HesHauuTenbHble npobnembl 06bIMHO NPOUCXOAAT Yalle, Yem KatacTpoduyeckme cobbITUA. Mo3TOMy MOXHO paH-
XUPOBAaTb YacTo Noslyyaemble pesy/bTaTbl, Haubosiee cepbesHble WK Apyre COYeTaHUsi BEPOSTHOCTU U MOCNefCTBUIA.
Bo MHorux cnyvyasx tpebyeTcs yaensaTb BHUMaHWe Hambonee cepbe3HbiM BO3MOXHbBIM pesynbTatam, MOCKOJIbKY OHM
npefcTaBNAloT HaMbOoNbLLYIO YIPo3y U ABNSAIOTCA Hanbonee 3HaYMTENIbHbIMU. B HEKOTOPLIX Cayvasx HEOOXOAUMO paHXu-
poBaTtb kak 06bl4yHble NPO6eMbl, Tak U Ma/OBEPOATHbIE KaTacTpoihbl kak oTAefbHble BuAbl pucka. lMpu atom cnepyet
paccmartpuBaTb BEPOSITHOCTb, CBSA3aHHYK C BblGpaHHbIM MOCNeACTBMEM, a HE BEPOSITHOCTb COOLITUA B LIE/IOM.
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YpoBeHb pUcka, onpefensemMbii No Marpule, MoxeT ObiTb CBA3AH C MPaBUIIOM MPUHATUA peLleHWid, Hanpumep,
0 HeobxoaumocTn npoBeAeHUs o6paboTKM pucka.

B.29.5 BbixogHble gaHHble

BbIXOAHBIMY A@HHBIMW SBMAIOTCA KNace KaXAoro onacHoro cobbiTUA WK NepeYeHb onacHbIX CobbITWiA ¢ yKasaHu-
€M YPOBHSI 3HA4YMMOCTM.

B.29.6 MpeumyLLuecTBa U HEAOCTATKU

MpenmyLiecTBaMyn MeTOAa ABMAIOTCS:

- OTHOCUTENbHAA NPOCTOTa UCMONbLIOBAHUS,

- obecneveHne BbICTPOro paHXMPOBaHWUA pUCKa MO YPOBHAM 3HAYMMOCTM.

MeToa uMeeT crnefyloLne HefoCTaTKu:

- MaTpuua gonxHa 6biTb paspaboTaHa 4N KOHKPETHBIX 0BCTOATENbLCTB, T. K. 3aTPYAHUTENBHO COCTaBUTb YHUBEP-
carnbHy MaTpuLy, KOTOPYIO OpraHu3aLms MOXET NPUMEHWUTL B NiobbIX 06CTOATENLCTBAX.

- Kak npaBuno, TpyAHO OfHO3HA4YHO YCTaHOBUTL HeobxoguMmble LKasbl.

- MNpuMeHeHe MaTpuLbl BeCbMa CyOBeKTUBHO M B 3HAYUTENbHOW CTENEeHN 3aBUCUT OT CneuunanucTa, BelNOMHA0-
LLiEro oLeHKy.

- PUcku Henb3a obbeAnHATL (T. €. HeMb3as YCTaHOBUTL, YTO ONpederneHHOe KONUMYECTBO HU3KUX PUCKOB UMK HU3KMIA
PUCK, BBISBMEHHbIA onpeferieHHoe KONUYeCTBO pas, SKBUBANEHTHblI CPEefHEMY PUCKY).

- OBbefiMHeHNe NN cpaBHEHWE YPOBHEHR puUcka ANA pasnuyHbIX KaTeropuil NocneacTeuil NpeacTaBnsaeT onpeae-
NeHHble TPYAHOCTH.

- PeaynesraThbl 3aBUCAT OT YPOBHSA feTanvaalun aHanusa, T. e. YeM 6onee noapobHLIN aHanus, TeM Gonblue cueHa-
pveB, Kaxabli U3 KOTOPLIX UMeeT bonee HU3KYI BePOSTHOCTb. Bce 3T0 NpMBOAUT K HegooueHke hakTUHeCKOro ypoBHs
pucka. Cnocob, KOTOPLIM FPYNNUPYIOT CLEHapUX NpU onucaHuu pucka, AomkeH bbiTb efuHoobpasHbIM U BbITb onpeae-
NeH B Havane vccnepoBaHus.

B.30 AHanus achcpeKTUBHOCTH 3aTparT (aHanus «3aTpar u BbIroa»)

B.30.1 Kpatkuii o630p

AHanus apdeKTUBHOCTU 3aTpaT UCMONb3YIOT ANSA OLEHKU pUCKa B CUTyaLuK, Korga Heo6xoA4uMo cpaBHUTL obLyne
oXuaaemble 3aTpaThl ¢ 0OWMMN OXMAAEMBIMU BbIrOAaMKU (Qoxogamu U npenmyLlectBaMu) u Boibpatb nyywnii unu
Hanbonee BLIFOAHLIM BapuaHT pelleHns. JaHHblli MeToa ABNAETCA HEABHOW YacTbio MHOMMX CUCTEM OLIEHKM pUcKa.
AHanu3 MoxXeT OblTb Ka4eCTBEHHLIM UMW KONUYECTBEHHBIM UMK codeTaTb B cebe KONM4YECTBEHHbIE U KaYeCTBEHHbIe
anemeHTbl. KonnuecTBeHHbI aHanua apeKTUBHOCTY 3aTpaT BKIIOYaeT B ce6 Bce CyMMapHble 3aTpaThl U JOX0[bl BCEX
MPUYacTHBIX CTOPOH B AEHEXHOM BbIpaXeHWW, KoTopble nonagailoT B obnacte NPUMEHEHUS aHanusa W NpuBeAeHbl 3a
NepuoAbl BpEMEHU, B KOTOpbIe HakannuealoTcA 3aTpaThl U AoxoAbl. BXoAHBIMW AaHHBIMA ANSA NPUHATUA pelUeHUi
0 pWCKe SIBNSieTCS MonyYeHHas uncTas npuBegeHHas ctoumocts (NPV). MonoxuteneHoe 3HadeHne NPV o6blMHO 3Ha-
YUT, 4TO cOoBbITUE AOMKHO NPOW3OATU. OAHaKO B OTAENbHLIX Clyyasix ANsi OTPULUATENbHOIo pUcka, ocobeHHO BKIoYato-
LLEEro puUcK ANs XXU3HW YenoBeKa UK 3HaUYUTerNbHBIA Bpes oKpyXatolleil cpeae, MoxeT 6biTb NpuMeHeH npuHuyun ALARP
(cM. pucyHok B.15). OTOT NnpMHLMN No3sBonseT pasfenuTb PUCK Ha TPU YPOBHSA: YPOBEHb, BhILLE KOTOPOro OTpULaTENbHBbIA
PUCK HEZOMYCTUM U He JOMKeEH GbITb MPUHAT, MHaYe Kak B 3KCTpaopAUHapHbLIX 06CTOATENLCTBAX; YPOBEHDb, HUXE KOTOPO-
ro PUCK He3Ha4uTeneH 1 Heobxo4MMO NULLBL NPOBOAUTL MOHUTOPUHT ANA NOAAEPKAHUA HU3KOrO PUCKA; U LeHTpanbHas
30Ha, FAe PWUCK crefyeT YAepXKuBaTb HACTONMbKO HWU3KUM, HACKONbKO peanbHo Bo3MoXHO (ALARP). K 6onee Huskomy
YPOBHIO pUCKa MOXET ObITb NPUMEHEH CTPOrMii aHanu3s apdpeKTUBHOCTU 3aTpaT, OfHAKO €CNKN 3HaYeHne pucka 6nnuako Kk
HeaonycTumomy, npuHumn ALARP npegnonaraer, uto Heobxogumo nposecTn 06paboTky pucka, ecnu 3atpaTtsl Ha obpa-
60TKY He ByayT CYLUECTBEHHO NpeBbILIaTh NOMY4EHHYIO BbIFOAY.

B.30.2 O6nacTtb npuMeHeHus

AHanua apEeKTUBHOCTM 3aTpaT MOXeT ObiTb UCMoNb3oBaH ANA Bblbopa MeXAy pasnUYHbIMU pELLUEHUSMU, CBS-
3aHHBIMU C PUCKOM.

Hanpumep:

- B Ka4ecTBe BXOAHbLIX AaHHbLIX NpW peLUeHU 0 HeobxoanMocT 06paboTku pucka;

- NpW aHanuse pasnuyHeix dopm obpaboTku pucka 1 Belbope HauyyLlero BapuaHTa;

- Npw BbiGope cnocoba aercTBUS.

B.30.3 BxogHble gaHHble

BxoaHble AaHHbIE BKtOYatoT B cebsa MHOopMaLWio 0 3aTpaTtax U Belrofax Afs COOTBETCTBYIOLLMX NpUYaCTHLIX CTO-
POH 1 06 oLEeHKe HeonpeneneHHOCTM 3TUX 3aTpaT U Bbirod. HeobxoguMmo paccMaTpuBaTh MaTepuaneHble U HeMaTepu-
anbHble 3aTpathl W BbiroAbl. 3aTpaTthl OXBaThIBAKOT U3pacxofoBaHHble pecypchl U MoTepu, cBA3aHHble ¢ NonyvyeHneM
oTpuLaTeNbHbIX Pe3ynsTaToB, BhIFOAbl OXBATHIBAIOT NMONOXWUTENbHbIE pe3ynsTaThl U CIKOHOMIIEHHbIe pecypChl, CBSA3aH-
Hble C BO3MOXHOCTLIO U3BexaTb oTpuLaTeNbHbIX Pe3ynsTaTos.

B.30.4 Mpouecc BbINONHEHUs MeTOAA

B Havane npouecca MaeHTUOULMPYHOT NPUYacTHbIe CTOPOHbLI, KOTOpble MOTYT MOHECTW 3aTpaTtbl UNU MonyYuTh
BbIrogbl. B MonHbIA aHanus apdekTBHOCTY 3aTpaT BKNHOYAKOT BCE NMPUYaCTHBIE CTOPOHbI.

Hanee naeHTUMULMPYIOT NpsiMble U KOCBEHHbIE BBIFOAbl U 3aTpaThl BCEX COOTBETCTBYHOLLUMX MPUYaCTHBIX CTOPOH,
CBSA3aHHbLIX ¢ 06nacTblo NpUMeHeHUs aHanusa. [psMble BbIFroAbl — 3TO BbIFOAbLI, MOSyYEHHbIE HEMOCPEACTBEHHO OT
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Puck He MmoxeT 6bITb

O6nacTb onpasfaH Kpome
HEMPMEM/IEMOrO pucka 3KCTpaopAnHapHbIX
06CTOATENLCTB

Lonyctumblii puck, ecnu
CHUXEHME NpakTU4ecku
HEBO3MOXHO UNN ecnv
3TOMMOCTb CHVKEHUSI CINLLIKOM
HenponopuuoHaabHa
[OCTUraeMbIM NpenMyLLecTsam
ALARP unnn obnactb
[0MYyCTUMOro pucka.
(Pwuck gonyckatoT, ecnu

nony4eHsbl
npeumyLiecTsa)
JonycTumslii puck, ecnm
CTOMMOCTb CHUXEHUSA pucKa
npesbIlaeT nosyyaembie
npeumylLLecTsa oT ero
CHWXeHus
O6nactb NnpuemMsemMoro Heobxoaumo
pucka. (OTcyTcTByeT obecneynBaTb, YTOObI
Heo6xoAMMOCTb puck octaBancs
B NpOBeAeHNN aeTasnbHbIX Ha flaHHOM ypOBHe
paboT no AeMoHcTpayun
ALARP)

He3HauuTenbHbIA pyuck

PucyHok B.15 — KoHuenuua ALARP

npeanpuHATbIX AelcTBuiA. KocBeHHble (MM BCMoOMOratesibHble) BbiroAbl HOCAT OObIYHO CnydvaliHblii XapakTtep, HO MOryT
oKasblBaTb CyLlEeCTBEHHOE BAMSIHWE Ha pelleHune 3agaun. Nprmepammn KOCBEHHbIX Bbiro4 MOryT 6biTb MOBbIEHWE peny-
Tauun, ya0oBMETBOPEHHOCTb NepcoHana U «ayleBHOe CnokKohicTBMe». (VX 4acTto TPYAHO yYecTb Npu NPUHATAN pPeLLeHuid.)

MpsaAmble 3aTpaTtbl — 3TO 3aTpatbl, HENOCPEACTBEHHO CBA3a@HHble C NPeAnpUHATbIMU AeAcTBUAMU. KOCBEHHble
3aTpatbl — 3TO AOMOJSIHUTE/bHbIE, BCMOMOratesibHble W Heokynaemble 3aTpaTbl, Takme Kak noteps peHTabenbHOCTH,
noTeps BPeMEHW BbICLLEr0 PYKOBOACTBA OpraHusauuvM wunvM OTB/EYEHWEe KanuTana oT APYrMX WHBecTUuuid. MpumeHss
aHanm3 aPeKTUBHOCTM 3aTpaT K pelleHnsM 0 Heob6xoaumocTn 06paboTkM pucka, HEe06XO0AUMO Takxe yuuTbiBaTb 3aT-
patbl 1 BbIrOAbl, CBA3aHHbIe C 06PabOTKOW WM MPUHATMEM pUCKa.

Mpn koNnyecTBeHHOM aHanuse ahheKTUBHOCTY 3aTpaT nocne UAeHTUdUKaLUN BCEX MaTepuasibHblX U HeMaTepu-
aNbHbIX 3aTpaTt W Bbirof4 onpefenstT UX CTOMMOCTb B AEHEXHOM BblpaxeHun (BKIYas HemaTepuasbHble 3aTpaTbl U
BbIroAbl). CyLLecTBYIOT pas/iyHble cTaHA4apTHble MeToAbl pacyeTa MX CTOMMOCTM, OCHOBaHHbIE Ha Takux cnocobax pacuye-
Ta, KaK «rOTOBHOCTb 3aniaTuTb» U «MCMNOMb30BaHWe 3amecTuteneli». Ecnu, kak yacTo ciydaeTcsl, 3aTpatbl NOHECEHbI 3a
KOPOTKUIA MPOMEXYTOK BPEMEHU (Hanpumep, rof), a Bbirodbl MOryT 6biTb MNOSyYEHbl B AO/ITOCPOYUHBLIA NEepuos BpeEMEHW,
TO O6bIYHO ANA OLUEHKNU W CPpaBHEHWS BbIr0L HEOOXOAMMO NPMBECTU WX K «eAVMHOMY MOMEHTY BpeMeHu». Bce 3atpaTtbl u
BbIroAbl NPeacTaBNAlT B BUAE MPUBEAEHHON CTOMMOCTM. [N HaxoxAeHus o6Llieil 4YncToi npuBEeAEHHON CTOMMOCTMU
(NPV) 06beanHsoT BCe 3aTpartbl U BbIrodbl BCEX NMPUYACTHbLIX CTOPOH. MonoxutenbHoe 3HavyeHne NPV nopgpasymesaer,
yTO AeicTBMe BbIrOAHO. NS ueneli aHann3a Takke MOXHO MCMO/b30BaTb OTHOLWEHUA 3aTpat K Bbirogam (cm. B.30.5).

Ecnu cyuwectByeT HeonpeaeneHHOCTb B YPOBHE 3aTpaTt Uan Bbirod, TO OHW MO OTAENbHOCTU UM BMECTEe MOTyT ObITb
COOTHECEHbl C COOTBETCTBYHOLWNMN VM BEPOATHOCTAMU.
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B kauyecTBeHHOM aHanuae apdeKTUBHOCTU 3aTpaT He NpeanpUHUMAIOT MOMBITOK HAWTM CTOUMOCTL B AEHEXHOM
BblpaXeHUU ANA HemaTepuanbHbIX 3aTpaT U Beirogd. BMecTo npuBeAeHUa Ux K €AUHOMY MOMEHTY BPeMeHU, NO3BONAI-
LLieMy CYMMUpOBaTb 3aTpaThbl U BLIFOAbI, COOTHOLIEHWE MeXAY 3aTpaTaMu U BLIFOAaMN paccMaTpuBaloT KaveCTBEHHO.

AHanormyHLIM METOAI0M ABNeTCA aHanus peHtabensHocTn. OH NpeanonaraeT YCTaHOBMEHNE TOMHO onpeaeneH-
HbIX BBIFOf, WU Pe3yNbTaTtoB B JEHEXHOM BbIPaXXEHUN HECKOSIbKUMU anbTepHaTUBHBIMK criocobamu. AHanna uccneayer
TOMbKO 3aTpaTbl U HauMeHee JOPOrocTosLME NYTU JOCTUXKEHUS BLIFOA.

B.30.5 BbixoaHble AaHHble

BbIxoAHLIMW AaHHBIMK aHanu3a 3ddeKTUBHOCTHN 3aTpaT ABNsAeTca UHdopmauma 06 OTHOCUTENbHLIX 3aTpaTtax u
BbIrOAaXx NpW pasnuyHbIX BapuaHTax pelleHnii unu gencTenii. BeixogHble aHHbIe MOTYT ObiTb BbIPaXeHbl KONUYEeCTBEH-
HO B BUAe uucTOl npuBefeHHoi ctoumocTu (NPV), BHyTpeHHero koadduumerta peHtabenbHocTn (IRR) unu B Buge
OTHOLLEHUS MPMBEAEHHOH CTOMMOCTU BbIrOA K NPUBEAEHHOW CTOMMOCTK 3aTpar. KauecTBEHHO BLIXOAHbLIE AaHHbIe 06bIY-
HO BbipaxaroT B popMe Tabnuupl, B KOTOPOIA CONOCTaBNSAIOT pa3fUYHLIE TUMNbI 3aTpaT U BLIFOA.

B.30.6 lNpeumyLuecTBa U He[QOCTaTKN

MpenmyLyecTBa aHanu3a appeKTMBHOCTU 3aTpar:

- MeTop, no3sonseT cpaBHMBATL 3aTpaThl U BbIFOAbLI, UCNONb3YA eAUHbIE METPUYECKUE €AUHULILI (AEHLIN).

- AHanu3 obecneunBaeT NpoO3payHOCTb NMPUHATUS PeLleHUs.

- AHanus TpebyeT cbopa nofpo6HOA UHOPMaLUN OTHOCUTENBHO BCEX BO3MOXHLIX acnekToB MpUHUMaeMoro
peleHns. MoxeT GbiTb NoneseH B NOBLILIEHAU OCBEAOMNEHHOCTU U Npu o6MeHe 3HaHMsIMM O npobneme.

HegoctaTtku meTtoga:

- KonnyecTBeHHLIN aHanus sarTpar U BbIrof, MOXeT flaBaTb CyLWECTBEHHO pasfnyHble pesyrnsraThl B 3aBUCUMOCTU
OT METOAOB OMNpeferieHnst IKOHOMUYECKUX 3HAYEHUN AN HESKOHOMUYECKUX BBIFOA.

- B HeKkoTOpbIX cny4Yasx TpyAHO onpefennuTs AeWCTBUTENBHYIO CTaBKY AUCKOHTUPOBaHUA ByAyLLMX 3aTpaT 1 BLIroA,.

- Buiroas! fna 60MbLUOIA rpynnbl HACENEHUs OLEHUTb 4OCTATOYHO TPYAHO, 0CODEHHO eCnn OHU CBSI3aHbl C NoNb3oi
ans obuectsa.

- MpyMeHeHWe UCKOHTUPOBAaHUSI CPEACTB, BhIroAa OT KOTOPLIX MOXET OblTh U3BreveHa B ONTOCPOYHON Nepcnek-
TUBe, OKa3blBaeT He3Ha4yuTernbHOe BIIUSIHUE Ha pelleHWe B 3aBUCMMOCTU OT BbIOpaHHON CTaBKU AUCKOHTUPOBaHUS.
MeToa He NoaxoAuT ANs pacCMOTPEHUS pUCKa, 3aTparuBaroLLero dyayLune noKoneHusl, eCriv yCTaHOBSIEHbI OMEHb HU3KUe
Wnu HyneBble CTaBKU AUCKOHTA.

B.31 MynsTukpuTepuanbHbIii aHaNmu3 pelueHui

B.31.1 Kpatkuii o630p

Llenblo gaHHOro meToAa SIBNSIETCA UCMOMb30BAHUE PaHXMPOBAHUA KpUTepUEB Ansi 06bEeKTUBHOW U Npo3paqHou
OLIeHKW pasnuYHbIX BapiaHTOB peLUeHUid. B KoHeYHOM nUTore HeobxoauMO onpedenuTb U paccTaBUTb MO NPEAMNOYTEHU-
AM LOCTYNHbIe BapuaHTbl pelleHnin. AHanu3 BkntovaeT B ceba pa3paboTky MaTpuLbl BapMaHTOB U KpUTEPUEB, KOTOPbLIE
CrieAyeT paHxXupoBaTh U 06begUHUTE ANA BLINOMHEHUA OOLLEN OUEHKU KaXK0ro BapuaHTa peLueHus.

B.31.2 O6nacTb npuMeHeHHUA

MeTog MCDA MoxeT 6biTb UCnoNb3oBaH ANS:

- CPaBHEHMS HECKONMbKNUX BapWMaHTOB pelleHUs Npu NepBUYHOM aHanuie, B pesynsrate KOTOporo Heobxogumo
onpeAenuTb BO3MOXHEIE Hanbonee NpeanoYTUTENBHBIE N HECOOTBETCTBYIOLLWE BapUaHTbl PELUEHNIA;

- CpaBHEHMWS BapWaHTOB peLUEHWA NPU HaNUYUU HECKONbKUX, UHOTAa NPOTUBOPEYUBLIX KPUTEPUEB;

- ROCTUXEHUS KOMMPOMMUCCHOIO PELLeHUA B CUTYaLUuUK, Koraa pasnuyHble NpUYacTHbIe CTOPOHBI UMEKOT NPOTUBO-
peyvBble Lenu Unu LEHHOCTU.

B.31.3 BxogHble AaHHbIe

BxogHbIMM faHHbBIMU sIBRsieTCA HaGop BapuaHTOB pelleHuit ANA npoBefeHUA aHanusa. Kputepun, ocHOBaHHbIe
Ha NOCTaBNEHHLIX Lensax, MOryT 6biTb OAUHAKOBO MPUMEHEHBI KO BCEM BapuaHTam pelleHui, YTobbl auddepeHUmpo-
BaTb UX Mexay coboit.

B.31.4 Npouecc BbInonHeHus MeToaa

OB6bIMHO Npouecc BktoyaeT B cebs BLINONHEHUE IPYNNOW KOMNETEHTHBIX CNeUWanucToB, NpeaCTaBnNsoWmMX Npu-
YacTHblE CTOPOHbI, CNEeAYIOLWUX AeACTBUIA:

a) ycTaHoBIeHuA Uenu (ei);

b) onpeaeneHus kayecTBEHHbIX NPU3HAKOB (KpUTEpUEB, NoKasaTeneil OUeHKU UNKU Ka4eCTBEHHbIX XapaKTepUCcTUK
BbINONIHEHUA paboThl), COOTBETCTBYIOLUX KaXAOW Lenu,

C) CTPYKTYpMpOBaHUsI Ka4e€CTBEHHbLIX MPU3HAKOB NO MepapXU4ecKoMy npuHuuny;

d) pa3paboTkm BapuaHTOB peLUEHUIH, KOTOopble HeobXoauMO OUEHUTb B COOTBETCTBUM C BbIGpPaHHLIMM
KpUTEPUAMU;

€) onpeaeneHna BaXXHOCTU KPUTEPUEB U HA3HaAYEHUS ANA KaX[oro U3 HUX BECOBOro KoagpdULMeHTs,

f) oUeHKM ansTepHaTUBHLIX BapUaHTOB PELUEHUI ¢ Y4ETOM KpUTEpUEB, KOTOPasa MOXeT ObiTb NpefcTaBreHa B Buge
MaTpuubl 6anbHBIX OLEHOK;

g) o6beMHEHUS] MHOXECTBEHHBIX GanbHbIX OLEHOK ANS KaXAoro Ka4ecTBEHHOro rnpusHaka B 06befMHEHHYI0
6anbHyI0 OLEHKY, YYUTHIBaIOLLYI0 MHOXECTBO Ka4eCTBEHHbLIX NPU3HAKOB,

h) oLeHKW nonyyYyeHHbIX pe3ynsTaTos.

CyLecTBYIOT pasnuyHblie METOAbI, B COOTBETCTBUU C KOTOPLIMU KaXOMY KPUTEPUIO MOXET ObITb Ha3HaYeH Beco-
BOi KO3(ppuUMEHT, U pasznnuHbie cnocobbl 06bEANHEHUA OLEHOK NO KPUTEPUAM ANSA KaXKAOro BapuaHTa peLleHust
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B efjuHyto BaribHyto oleHKy. Hanpumep, oueHKN MOryT 6biTb 06beAUHEHbI B BUAE B3BELLEHHON CYyMMbI UM B3BELLEHHOro
NPOU3BEAEHNA C UCMONBL3OBaAHUEM aHanusa nepapxmin u mMeTofa onpepeneHns BeCOB U PaHXUpPOoBaHWUA, OCHOBaHHOro
Ha nonapHbIX CpaBHeHUsX. Bece 3T MeToAbl NpefnonaratoT, YTo NpenMyLLecTBO Kakoro-nnbo Kputepus He 3aBUCUT OT
3HaYeHUn Jpyrux KpuTepues. Tam, rae sT0 NpefnonoXeHne He COOTBETCTBYET AeACTBUTENBHOCTH, MPUMEHSIOT Apyrue
MOAENM.

MockonbKy OLEHKN UMetoT CyObeKTUBHbIA XapakTep, To LienecoobpasHo nNpoBefeHne aHanusa YyBCTBUTENBHOCTH
ONs YCTaHOBMEHWSA TON CTENEHW, 40 KOTOPON BeCoBble KOI(PMULIMEHTEI N OLIEHKWU BAKUAIOT Ha obLMiA NopsAoK npegnov-
TEeHW cpefu BapuUaHTOB.

B.31.5 BbixoaHble AaHHbIe

BeIXoAgHbIMM AaHHLIMU MeTOAa SABMATCA pe3ynbraThl paHXWpoBaHWUSA BapuaHToB NO ybbiBaHWIO NpefnouTEeHUA.
Ecnu B npouecce aHanusa 6bina cocraBneHa maTpuua, B KOTOPOW OCAMU SIBASKOTCSA B3BELUEHHbIE KPUTEPUU U OLIEHKN
Ka)4oro BapuaHTa no KpUTEpPUsIM, TO BapuaHThl, He COOTBETCTBYIOLLME 0CODO0 3HAYMMBbIM KPUTEPUAM, MOTYT BbITb UCKIIO-
YeHbl.

B.31.6 NMpeumywiectBa 1 HeaoOCTaTKU

MpeumyLlecTBaMU MeToAa ABNAIOTCA criejyoLue:

- MeTop obecneunBaeT NpoCTyto CTPYKTYPY 3¢ppeKTUBHOIO NPUHATUS PELUEHWUI U NPeACTaBNeHNs NPeANON0oXKEeHUIA
1 BbIBOAOB.

- MeTog no3BonsieT pellarb CroXHbIe NpobneMbl, pelleHne KOTOPbIX HEBO3MOXHO C NMOMOLLbIO aHanusa adgdek-
TUBHOCTM 3aTpar.

- Metoa nos3BonsieT pauMoHanbHO UccnefoBaTh Npobrnemy noucka onTUMaNbHOMO peLUeHUS.

- MeTop, no3sonseT AOCTUYL KOMMPOMKUCCA B CUTYaLWK, KOra NpuyacTHble CTOPOHbI UMEIOT pasfnyHbie Lienu u,
cneposaTternbHO, KpUTEpUN.

HepocTtaTkaMn MeToAa ABNSAIOTCH cnegyowue:

- MeToa noaBepXeH BUAHUIO NPEAB3ATOro U HENOMHOro BLIGOpa KpUTEpUeB ANA NPUHATUA PELLEHUS.

- BonblwKMHCTBO MHOrOKpUTEpUanbHbLIX NPo6fieM He UMEIOT OKOHYAaTEeNbHOrO UMW OQHO3HAYHOMO pELLUEHUS.

- ANropuTMbI pacyeTa, No KOTOpPbLIM ONPeAenATCA BeCoBble KO3 MULMEHTHI KPUTEPUEB U3 YCTAaHOBIEHHBIX Npea-
NOYTEHWA UNU O6BLEAMHAIOT pa3nUYHble MHEHUS, MOTYT CKpbIBaTb MAEO0NOrMYECKYI0 OCHOBY NPUHSATUSA PELLEHMS.
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Mpunoxexnue A
(cnpaBouHoe)

CBefeHuA 0 COOTBETCTBUM CChINMOYHbLIX MEXAYHAPOAHbLIX CTAHAAPTOB,
YyKa3aHHbIX B HOPMATUBHbLIX CChIFIKAX HACTOSAWLEro CTaHAapTa,
CCbINIOYHbIM HaLMOHaNbLHbLIM cTaHaapTam Poccuickoin ®eagepaumnm

Tabnuya JA1

O6o3HayeHne U HauMeHoBaHWe COOTBETCTBYIOLLEro

O6o3HayeHne CCbINIOYHOro CTeneHb
MeXAyHapoAHOro cTaHaapTa COOTBETCTBUA HaLuoHarnbHoro crtaHaapTa
IDT [OCT P 51897—2011/PykoBogctBo NCO 73:2009 «MeHeg-

Pykosogctso NCO 73:2009
XMEHT pucka. TEPMUHBI U onpeaeneHns»

*

MCO/M3K 31000:2009 —

* COOTBETCTBYIOLLMI HALUMOHASbHEIA CTaH4apT OTCyTCTBYET. [o ero yTBepXAeHUst peKOMEHYETCst UCMOSb30-
BaTb MEpeBOf, Ha PYCCKWA S3bIK AAHHOMO MeXAyHapofgHoro ctaHaapTa. [epeBoi [aHHOrO MeXAYHapOAHOro CTaH-
JapTa HaxoauTcsi B PeflepanbHOM UHGOPMALIMOHHOM (DOHAE TEXHUYECKUX PernamMeHToB U CTaHAapToB.

[MpumMeyaHwne— B HacToAWweNn Ta6J'IVILle UCNonbL30BaHO crejyrliee ycrnosHoe 0603Ha4YeHne CTeNeHN

COOTBETCTBUS CTAHAAPTOB:
- IDT — nageHTU4Hble cTaHaapThl.
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Mpunoxexue Ob
(cnpaBouHoeE)

CBeZieHUA 0 COOTBETCTBUU CChISTIOYHbIX MEXAYHapOAHbIX CTAHAAPTOB,
yKa3aHHbIX B 6ubnuorpadum Hactoauero craHaapra,
CCLITOYHbIM HaLMOHANbHbIM cTaHaapTam Poccuiickon ®Pepepaumm

Tabnuya Ob.1

O603HauYeHUe CCbITOYHOrO
MeXAyHapoaHOro cTaHaapTa

CTeneHb
COOTBETCTBUA

O603HaYeHne U HamMeHoBaHWe COOTBETCTBYIOLLEro
HaLMoHarbHoro craHaapTa

M3K 61511

*

M3K 61508-1:1998

IDT

FOCT P M3K 61508-1—2007 «®yHKUynoHanbHas besonac-
HOCTb CUCTEM 3NEKTPUYECKUX, SIEKTPOHHBIX, NPOorpaMmupye-
MbIX SNEKTPOHHBIX, CBSA3aHHbIX ¢ Be3onacHocTbio. YacTb 1.
Obwme TpeboBaHUA»

MOK 61508-2:2000

IDT

FOCT P M3K 61508-2—2007 «DyHKunoHanbHasa 6esonac-
HOCTb CUCTEM BMNEKTPUYECKUX, 3MEKTPOHHLIX, NporpaMMupye-
MbIX 3J1IEKTPOHHBIX, CBA3aHHbLIX ¢ 6e3onacHocTbio. YacTb 2.
TpeGoBaHuA K cuctemMam»

M3K 61508-3:1998

IDT

[OCT P M3K 61508-3—2007 «®dyHKUMoHaneHasa 6e3onac-
HOCTb CUCTEM SNEKTPUYECKMX, AMEKTPOHHBIX, NporpaMmMupye-
MbIX 3M1EKTPOHHBIX, CBA3aHHLIX ¢ 6e3onacHocTh. YacTb 3. Tpe-
GoBaHus K MporpaMMHOMY obecrneyeHuon»

M3K 61508-4:1998

IDT

FOCT P M3K 61508-4—2007 «®PyHKUyuoHanbHas 6esonac-
HOCTb CUCTEM SNEKTPUYECKUX, SMNEKTPOHHLIX, NporpamMMupye-
MbIX 3NEKTPOHHbIX, CBA3aHHbIX ¢ 6e3onacHocTblo. YacTb 4. Tep-
MWHBI W onpeAeneHua»

M3K 61508-5:1998

IDT

FOCT P M3K 61508-5—2007 «®PyHKUuoHanbHas 6esonac-
HOCTb CUCTEM SIIEKTPUYECKMX, 3MEKTPOHHBIX, MporpamMMupye-
MbIX ANEKTPOHHBLIX, CBA3aHHLIX ¢ 6e3onacHocTbio. YacTk 5. Pe-
KOMeHAauuMu no NpUMeHeHUt0 MEeTOA0B OMnpeAeneHns ypoB-
Hel NoNHOTHI 6e3onacHoCTU»

M3K 61508-6:2000

IDT

FOCT P M3K 61508-6—2007 «®PyHKUyuoHanbHas 6esonac-
HOCTb CUCTEM SNEKTPUYECKUX, 3MNEKTPOHHLIX, NporpamMMupye-
MbIX 3N1EKTPOHHBIX, CBA3aHHLIX ¢ 6e3onacHocThlo. YacTb 6. Py-
KoBoACTBO No npumeHeHunio FOCT P M3K 61508-2—2007 u
MOCT P M3K 61508-3—2007»

M3K 61508-7:2000

IDT

FOCT P M3K 61508-7—2007 «®PyHKUMOHanbHasa 6esonac-
HOCTb CUCTEM 3SMEKTPUYECKUX, SFIEKTPOHHBIX, Nporpammupye-
MbIX 3MEeKTPOHHbIX, CBA3aHHbIX ¢ 6eaonacHocTbio. YacTb 7.
MeTogbl v cpegctea»

M3K 61882:2001

MOD

OCT P 51901.11—2006 (MOK 61882:2001) «MeHeaXMeHT
puvcka. MccnepoBaHnue onacHocTu u pabotocnocobHocTu. MNpu-
KnagHoe pYKOBOACTBO»

MCO 22000:2005

FOCT P NCO 22000—2007 «Cuctembl MeHeaxmeHTa Ge-
30NacHOCTU NUWeBol Npoaykuun. TpeboBaHWs K opraHusaLu-
AM, Y4acTBYIOLMM B LieNn co3faHusa NULLEeBoi NpoayKLMn»
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OkoHYaHue mabnuupl Lb.1

O6o3HaueHWe cChINoYHOro CreneHb O6o3HayeHne U HauMeHoBaHWe COOTBETCTBYIOLLENO
MeXAyHapoAHoro crtaHaapTa COOTBETCTBUA HauuoHarnbHoro ctaHgapTa
NCO/MSK NEQ FOCT P 51898—2002 «AcnekTtbl 6e3onacHocTu. NpaBu-
PykosogcTtBo 51:1990 Na BKIMIOYEHUs B CTaHAapThI»
M3K 60300-3-11:2009 — *
MOK 61649:1997 MOD FOCT P 50779.27—2007 (M3K 61649:1997) «CTtatucTu-

Yeckne MeToAbl. KpuTepuit cornacus u foBepuTenbHble WH-
TepBanel ANA pacnpegenenuns Beinbynnay

M3K 61078:2006 MOD FOCT P 51901.14—2007 (M3K 61078:2008) «MeHeax-
MeHT pucka. CTPYKTypHaa cxema HafjexHocT W 6yneBbl Me-
ToLbI»

M3K 61165:1995 MOD rOCT P 51901.15—2005 (M3K 61165:1995) «MeHeax-
MeHT pucka. [puMeHeHne MapKOBCKUX METOL0B»

NCO/M3BK 15909 — *

(Bce vacTn)

M3K 60812:20086 MOD FOCT P 51901.12—2007 (M3K 60812:2008) «MeHepax-
MeHT pucka. MeToa aHanusa BULOB M NOCNEACTBUN OTKa30B»

M3K 61025:2006 NEQ MOCT P 27.302—2009 «HapgexHocTb B TexHUKe. AHanu3
JepeBa HeucnpasBHOCTEN»

NCO/MGK Guide 98-3:2008 IDT MOCT P 54500.3—2011 «HeonpeaeneHHOCTb U3MepeHus.
YacTb 3. PyKoBOACTBO NO BbIpaXeHWUIO HeonpeAeneHHOCTH
n3MepeHnsi»

* COOTBETCTBYIOLLMIA HALMOHAarbHLIA CTaHAapT OTCYTCTBYET. [lo ero yTBepXaeHUA peKoMeHAYeTCa UCnonbL3o-
BaTb NepeBOJ Ha PYCCKUIA A3LIK JaHHOTO MEeXAYyHapoAHOro ctaHgapta. [lepeBog AaHHOMO MeXAYHapOAHOro CTaH-
AapTa HaxoguTcs B PefepansHOM MHDOPMALMOHHOM pOoHAE TEXHUUECKUX pErflaMeHToB U CTaHAapToB.

MpuMeyaHne—B HacTosWed Tabnuue UCNONb30BaHLI crnepytolMe YCNoBHbIE 0603Ha4YeHNS CTENeHu
COOTBETCTBUA CTaHAAPTOB!

- IDT — “aeHTUYHbIE CTaHAapThI;

- MOD — moaudumyupoBaHHLie cTaHfapThl;

- NEQ — HeskBuBarneHTHble cTaHAapThl.
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IEC 61511

IEC 61508

IEC 61882

|ISO 22000
ISO/IEC

Guide 51

IEC 60300-3-11
IEC 61649

IEC 61078

IEC 61165
NCO/MBK
15909

IEC 60812

IEC 61025
ISO/IEC

Guide 98-3:2008

FOCTP MCO/M3K 31010—2011

Bubnuorpacgus

Functional safety — Safety instrumented systems for the process industry sector

(all parts), Functional safety of electrical/electronic/programmable electronic safety-related systems
Hazard and operability studies (HAZOP studies) — Application guide

Food safety management systems — Requirements for any organization in the food chain

Safety aspects — Guidelines for their inclusion in standards

Dependability management — Part 3-11: Application guide — Reliability centred maintenance
Weibull analysis

Analysis techniques for dependability — Reliability block diagram and Boolean methods
Application of Markov techniques

(all parts) Software and systems engineering — High-level Petri nets

Analysis techniques for system reliability — Procedure for failure mode and effects analysis (FMEA)

Fault tree analysis (FTA)
Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in measurement

(GUM:1995)
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