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Mpeancnoeue

1 NMOOIOTOBIEH O6uwecTBOM ¢ orpaHMyYeHHon oTeeTcTBeHHOCTh «30C Tex» (OO0 «30C Tex»)
n degepanbHblM rocy4apCTBEHHBIM DIOMKETHEIM yupexaeHneMm «PoCCUIACKMIA MHCTUTYT cTaHZapTuauum»
(PrbY «MHCcTUTYT cTaHgapTM3auMm») Ha ocHOBe COBCTBEHHOroO nMepeBofda Ha PYCCKUI A3blK aHrNOA3bIYHOM
BepCUU OOKYMEHTa, YKa3aHHOoro B NyHkTe 4

2 BHECEH TexHunuyeckum komuteToM no ctaHgaptusaumm TK 058 «DyHKuMoHansHas 6e30nacHoCTb»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynuposaHuio U MmeTponoriun ot 14 uwoHa 2024 r. Ne 790-cT

4 Hactodwmin cTaHgapT naeHTMYeH MexagyHapogHoMmy gokymeHTty IEC TR 63161:2022 «HasHaveHue
TpeboBaHui k nonHoTe BezonacHocTu. ObocHoBaHue» (IEC TR 63161:2022 «Assignment of a safety integrity
requirements — Basic rationaley, IDT).

MpW NpUMEHEHUIW HACTOALLEro CTaHAapTa PeKOMEHAYETCH UCMOMNb30BaTh BMECTO CChINMOYHbLIX MEXay-
HapOOHbIX CTAH4APTOB COOTBETCTBYIOLLME UM MEXIOCYAapCTBeHHble CTaH4apThl, CBEAEeHUs] O KOTOPbLIX Npu-
BeJeHbl B AONONHUTENbHOM NpunoxeHun JA

5 BBE[JEH BTEPBGIE

Mpasuna npumMeHeHuUss Hacmoswezo cmaHdapma ycmaHosneHbl 8 cmamee 26 ®edepanbH020 3aKOHa
om 29 uwoHa 2015 2. Ne 162-03 «0O cmandapmu3sayuu e Pocculickol ®edepayuu». VMugopmayus ob us-
MeHeHUsX K HacmosileMy cmaHdapmy nybnukyemcsl 8 exe200HOM (10 COCMOSIHUK Ha 1 SHeapsl MeKyueao
200a) uHghopmayuoHHOM ykazamerne «HayuoHanbHeie cmaHOapmei», a oguyuanbHbeIl mexkcm uaMeHeHul
U MonpasoKk — 8 exXeMecsyHOM UHOPMAUUOHHOM ykazamene «HauuoHanbHbie cmaHlapmei». B criyyae
nepecMompa (3ameHbl) UU OMMeHbl Hacmosuwe2o cmaHdapma coomeemcemayroujee ygedomieHue bydem
onybnukoeaHo & Gruxalluem 6bINYyCKe eXeMeCAYyHo20 UHOopMalUuOHHO20 yKaszamensa «HauuoHanbHble
cmaxOGapmei». Coomeememeayowas uHghopmayus, yeedoMaeHue U meKcmbl pa3Melarnmcs maKkxke 8 UH-
ghopmayUoHHOU cucmeme 06Le20 NonL308aHUss — Ha oghuluansHoM calime @edepanbHo20 azeHmcmaa rno
MmexHUYeCcKoMy peaynuposaruro U Mempornoauu e cemu MiHmepHem (www.rst.gov.ru)

© IEC, 2022
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

B HacTosAlleM cTaHgapTe npeactasneH npumMep 6a3oBoi NOrMkM 060CHOBaHWA NPU HasHa4YeHun Tpebo-
BaHWIM K norHoTe 6e3onacHoCTM Ans hyHKUWK yrpaBneHus, CBA3aHHOW ¢ 6e30nacHOCTLI0, B Cryyae Noaxo4a,
OCHOBaHHOIO Ha PUCKax, NOACHEHbl NapameTpbl Ha3Ha4YeHWs1 W OMWCaHO, Kak 3TW napameTpbl MOryT GbiTh
CBsA3aHbl C OLEHKOW PUCKa, BbiNoNHeHHOW B cooTBeTcTBMM ¢ MCO 12100, n ¢ TpeboBaHnamun GesonacHoCTH.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

HA3HAYEHWE TPEBOBAHWIN K MONMHOTE BE30OMACHOCTMU
O6ocHoBaHue

Assignment of a safety integrity requirements.
Basic rationale

Oarta BBegeHnna — 2025—07—01

1 ObnacTtb NnpumMeHeHunA

Hactosiwuin ctaHaapT MoXeT ObiTb MCMONb30BaH B TEX CryYasx, Korga Ans MallWHbl UMW NPOU3BOA-
CTBEHHOTO NpeanpusaTUs BLIMOMHEHA OLIeHKa pUCKOB B cooTeeTcTBMU ¢ MCO 12100 1 BeiBpaHa cBs3aHHas ¢
BesonacHOCTbO OYHKUMA yNpaBneHus, peanusylllas Mepbl 3alWnTel OT oNpefdeneHHbIX onacHocTe. B Ha-
CTOALLEM cTaHaapTe onvcaH npumMep 6asoBoil norvky 0o6oCHOBaHWA MpUY HasHavYeHun TpeboBaHKWsA NOMHOTLI
HesonacHoCcTW ANns BbIGpaHHON YHKLKUN.

C ofHOW CTOpPOHEI, NpeAcTaBrneHHoe onrcaHue ABnAeTcs 06LWMM 1, HACKOMNBKO 3TO BO3MOXHO, He 3a-
BUCHT OT KaKOro-nMbo KOHKPETHOro MHCTPYMEHTANbLHOro CPEACTBA UMK MeToAa, KOTOPbIA MOXET BbiTh UCNONb-
30BaH Ans onpegenenus TpeboBaHus NonHoTel GesonacHocT. 3To TpeboBaHue MOXKeT BbiTb BbIpaXeHO Kak
ypoBeHb NonHoTbl besonacHocTy (SIL) nnun ypoBeHb athheKTUBHOCTHM 3awmTel (PL).

B kauyecTBe npumepa npueefeHo o60CHOBaHUE, KOTOpPOE peann3yeTcs MeTogamMy U CpeacTBaMu, Uc-
NONb3YOLWMUMIA KONMYECTBEHHbIW NOAX0M, OCHOBaHHbIM HAa yNpaBreHuy pUCKaMu.

C Opyrol cTOpOHbI, NOTUKA, ONWCaHHasi B HACTOSILLEM cTaHgapTe, MOXeT ObiTh MCMonb30BaHa B Kade-
CTBE 3TaNoHHOM ANs OUEHKU KOHKPETHLIX METOOOB WMV CPeAcTB MpWU HasHauyeHWU MonHOoThbl Ge3onacHocTu.
370 no3BonseT onpeaenvTb, B KAKOWM cTeneHu paccMatpuBaemMoe(blil) cpeacTBo/MeTo COOTBETCTBYET KOMU-
YeCTBEHHOMY MOAXOAY, OCHOBAaHHOMY Ha ynpaBrneHUn puckamu, U B KaKUX Cry4yasax OTKIOHEeHWs OT 3TOro Nog-
xofa obycrnoBneHbl ApyruMU NpU4MHamMu. YacTo B peanbHbIX NPUIOKEHWIX MOTyT CYLLecTBOBaTb BECKWNe OC-
HOBaHWSA, KOTOPbIE NMPUBOAAT K TOMY, YTO KOMMYECTBEHHBI nogxod, 6a3npyoWMAcs Ha yNpaBneHn puckamu,
MOXeT BbITb M3MeHeH unv oTMeHeH. O6cyxaeHne Unu oueHka NoJoBHbIX OCHOBaHWIA He BxoauT B obnacTtb
npuMeHeHus. Kak npaBuno, NpuM4MHbl OTKIIOHEHWA paccMaTpuBaeMoro cpefcTsa UnM MeToda OT NMOTUKKM KO-
MMYecTBEHHOTO NoAxona NPUBOAATCH U 06CYXOAKTCA B COOTBETCTBYHOLWEM pa3fene HacToALero cTaHaapTa.

MpuMepkl Takoro aHanuaa npuBefdeHsl Ans o6Lencnons3yemMblXx METOA0B U cpedcTB B hopme rpadioB
PUCKOB M MaTpUL, PUCKOB.

HacTosawuia cTaHaapT MOXET BbiTh UCMONB30BaH ANs OYHKLMIA ynpaBneHns, cBA3aHHbIX ¢ GesonacHo-
CTblO, BO BCEX peXumMax MpPUMEHeHWs: B HempepbiBHOM peXuMe, PexmMMe C BbICOKUM YPOBHEM 3aMpocoB U
peXuMe C HU3KUM YPOBHEM 3anpoCoB.

2 HopmaTuBHbIE CCbINKU

B HacTosLleM cTaHgapTe Ucnonb3oBaHa HOPMaTWBHAA CCbINKa Ha CriedyoLnii cTaHaapT [4Ana aaTupo-
BaHHbIX CChIMOK NPUMEHSIT TOMLKO YKAa3aHHOE W3[AaHWe CChINOYHOro CTaHdapTa, ANs HEeAATUPOBAHHbLIX —
nocrnenHee uagaHue (BKIOYas BCE M3MEHEHWs K Hemy)]:

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk
reduction (BesonacHocTe MaliuH. O6LmWe NpuHLMIEl pacHeTa. OueHKka PUCKOB W CHIMKEHUE PHUCKOB)

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacTosAweM cTaHgapTe NPUMEHeHbI creayolne TePMUHbLI U onpeaeneHus.

MCO 1 M3K ons npyMeHeHWUsi B cTaHAapTU3aLUmnmn NogaepKMBaT TepMUHonornyeckre 6assl gaHHbIX:

- Bnektponegua M3K, noctynHas no agpecy: http://www.electropedia.org/

- nnartcopma oHnanH-npocmoTpa NCO, goctynHas no agpecy: https://www.iso.org/obp.

3.1 BepoaTHocTb (probability): BelwecTteeHHoe ynucno B uHtepsane ot 0 go 1, ceAzaHHoe co cny4yai-
HbIM COBBLITUEM W KOMMYECTBEHHO BbipaXalllee BePOSTHOCTb BO3HUKHOBEHWS 3TOr0 CObbITUS.

Mpumevanne 1— [ng nony4eHua 4ONOMHUTENBHOW MHOPMaLUK cMm. 5.2.2.

[M3K 60050-103:2009, 103-08-02, nameHeHo — npumeyaHus 1 1 2 yoaneHsl U 3aMeHeHbl HOBbIM NpU-
MedaHuem]

3.2 nHTeHcMBHOCTbL cobbITUA (event rate): HYacToTa ¢ pasMepHOCTbIO Bpemsi~!, 06biuHO 3anaBaemast
B eauHuUax yac~ ! vnm rog~!, ceasanHas co cny4anHbiM coOBbITUEM U BbipaXarllyas KONUYEeCTBEHHO YacToTy
aT0ro cobbIThs.

Mpumevanne 1— [ng nony4eHua gONONMHUMTENBHOW MHGOpMaLUK cMm. 5.2.3.

3.3 ponycTtumbin puck (tolerable risk): Puck, npyemnembiil npu gaHHbIX 0BCTOATENLCTBAX HA OCHOBA-
HWW CYLLLECTBYIOLINX B 0BLIEecTBe LLeHHOCTeN.

Mpumevanue 1 — [na uenen MCO/M3IK Pykosoacteo 51:2014 TepMUHbLI «NpUeMemMblid PUCK» U «40MYCTH-
MbIW PUCK» CYMTAIOT CMHOHUMaMM.

[MCO/M3K Pykosoacteo 51:2014, 3.15]

3.4 npepen gonyctumoro pucka (tolerable risk limit): Puck, npuHrumaembii B KOHTEKCTE JaHHOW onac-
HOCTM MalUVHbl UMK TEXHOMorMyeckoro obopyaoBaHus 1 onpenenseMblid KONMYeCTBEHHO KaKk UHTEHCUBHOCTb
BO3HWKHOBEHWS Bpeaa ¢ onpefeneHHbIM YPOBHEM CYLLIECTBEHHOCTY BCNEACTBME 3TOW ONacHOCTU.

Mpumevanue 1— [Ong nony4eHus 4ONOMHUTENBHOW MHGOPMaUUK cMm. 5.9.5.

MpumevaHue 2— Bped c ykasaHHbIM YPOBHEM CYLLECTBEHHOCTM ABNSAETCS HeobXoAMMBIM aTpubyTom npeae-
na JonycTMMOro pycKa, OIHAKO OH HEe BblpaXaeTCa HeMNocpeacTBeHHO B Npeaere.

Mpumeuvyanune 3 — 3710 onpegeneHve gobaBnAeT aNeMEHT KOMMYECTBEHHOW OUeHKkM K obliemy onpegene-
HWUIKO AONYCTUMOrO pycKa, KoTopoe HeobA3aTensHo NoApasyMeBaeTca B TEPMUHE «A0MNYCTUMEIR pyuck» Bes mogudukaTopa
«npenen».

3.5 onacHoe cobbiTue (hazardous event): CobeiTue, B pe3ynbrate KOTOPOro MOXeT ObiTb NPUHMHEH
Bpes.

Mpumevanune 1— [na nonydyeHus AONOMHUTENBLHOW MHGOPMaLUK cM. 4.3.2.

[MCO 12100:2010, 3.9, naMeHeHO — NpUMeYaHye yaaneHo 1 3aMeHeHo HOBbIM]
3.6 onacHasa cutyauus (hazardous situation): O6cToAaTensLCcTBa, NPW KOTOPLIX MOAW NOABEPratnTCsa Oa-
HOW UMW HECKOMBKMM OMaCHOCTAM.

Mpumeyvyanunme 1— CornacHo MCO 12100:2010, onpenenenune 3.10.
Mpumevanne 2— [na nony4eHua ONOMHUTENBHOW MHOPMaLUK cMm. 4.3.2.

[MCO 12100:2010, 3.10, U3MEHEHO — NpUMedaH1e yaaneHo 1 3aMeHeHO HOBbLIM]
3.7 3anpoc (demand) <k cyHKUMW ynpaBneHuns besonacHocTb>: CobblTUe, KOTOPOE MHULIMUPYET CU-
cTeMy ynpaeneHusa 6e30nacHOCTLH BbINOMHATL CBOK (PYHKUKIO yrpaBneHns Be3onacHoCThi0.

Mpumeyvyanne 1— [na nony4eHusa AONONHUTENBHOW MHGOPMaLMK cM. 5.9.2.

[M3K 62061:2005, 3.2.25, nameHeHo — cokpalleHna SRECS 1 SRCF 3ameHeHbl CnoBoco4YeTaHMaMMU
«cucTema ynpaeneHus 6e3onacHoCcTe» U « PYHKLWS yrnpaBrneHnsa be3onacHoOCTEIO» COOTBETCTBEHHO]

3.8 uHnumupylowee cobbiTre (initiating event) <ana dpyHkyum ynpaenenuns 6eszonacHocTeto>: Cutya-
uus, kotopas 6e3 dyHkuuKn Ge3onacHOCTM NMpUMBEAET K MOBPEXAEHWI0 unu yiwepby nwboro Buaa unv ypoBHs
CYLLLeCTBEHHOCTH.

Mpumevanue 1— [Ong nony4eHus JONOMHUTENBHOW MHGOPMaLMK cMm. 5.9.3.
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3.9 zanpoc cyHKkumMmu 6e3onacHocTu (safety demand) <ans dyHkUuMK ynpaBneHus 6e30NacHOCTbIO>:
Cwutyauwms, npu KOTOPOW NPOM30MAET aBapusa C oNpeAeneHHbLIM YPOBHEM Bpeda Ans Niogewn, ecnu oHa He by-
AeT npefoTBpalleHa 3anpalivBaeMon dyHKUMel ynpasneHusa 6e3onacHocTbHo.

MpumedvaHnne 1— [Ona nonyyeHus OONOMHUTENBHOW MHGhopMaLMK cM. 5.9.4.

3.10 ypoBeHb onacHocTtu (hazard rate): IHTEHCMBHOCTL aBapuin oNpefeneHHOW CTENEHW TSXECTU B
COYEeTaHWW C KOHKPEeTHOW BO3HMKAOLLeN ONacHOCTBIO NMpW YCNOBWMW, YTO ANS NpefoTBpalleHns Takoro Tuna
aBapui ycTaHoBneHa yHKUMS ynpaBneHns 6e3onacHoCTbI.

3.11 BepoATHOCTL NpegoTBpalleHUA UNKU orpaHuMyYeHus Bpepa (probability of avoiding or limiting
harm): BepoaTHOCTb TOTO, 4TO NOTEHUMANbLHO NOABEPXKEHHbLIM BO3AEWCTBUIO NULaM He ByaeT npuynHeH Bpen
YKa3aHHOro ypOoBHS TSXKeCTW BO BPEMS ONacHoro cobbITus.

MpumeyvyaHnune 1— [Ana nony4yeHrs JONONHATENLHON MHopMaUMK cM. 5.8.

3.12 npepoTtBpaTuMocThk (avoidability): BepossiTHOCTE TOro, YTO MOTEHLMANbBHO MOABEPXEHHbLIE BO3-
OENCTBUIO COTPYAHWKN n3beratoT BO3AENCTBMSA ONAacHOCTM BO BPEMSA OMNACHOMO COBLITUSA.

Mpumevanune 1 — [na nonydeHusa gonornHUTENbHOW MHdopmauum cM. 5.8.

3.13 yassuMmocTb (vulnerability): BepoaTHOCTb TOro, 4YTO NOABEPTLMMCS BO3AEMCTBUIO NKLAM B onac-
HOWM cuTyauunn ByaeT NpUYMHEH Bpes OnpeaerneHHOro YPOBHSA TSXKECTU.

Mpumevanune 1— [Qna nonydeHusa gonornHUTENbHOW MHdopMauum cM. 5.8.

3.14 ckpbITbIK oTKa3 [c6ou] (hidden failure, hidden fault): OTkas unu cbon B annapaTtHoM cpefcTee
WK1 NporpammMHoOM obecnedveHny, KoTopbln He nposBnseT ceba n He obHapyKuBaeTcs cneynanbHbLIMKU METOo-
AaMW, Koraa OH NPOMCXOOMWT.

MpumedyaHue 1 — TepMUH «CKPbITLIA» B JAHHOM CMbICNE SIBNSAETCH OOMOMHEHUEM K TEPMUHY «0BHapy»XeH-
HbIA» cornacHo M3K 61511-1: 2016, 3.2.13.

Mpumeuvanne 2— OTkasz unu cbol B annapaTHoOM CpeacTBE UNK NporpaMMHomM obecneveHun NnposaenaeT cedn
caMm, HanpumMep HapylweHvem paboTel ynpasnsemoro obopyaoBaHUs UMK ero OKPYKEHWS.

MpumedaHue 3— CTaTyc «CKpbITLIA» ANS 0TKasa UK cBosa B annapaTHOM CPeacTBe UMK nporpaMMHOM obe-
CNeyveHUn OTMEHAETCS, Koraa aToT 0TKas Unu cboii 0BHapYXMBaEeTCs ¢ MOMOLLEIO CeluansHON(oro) NpoBepKn W MeTo-
[a UMK KOrga OH CTaHOBWUTCA 0BHapYXeHHbIM 13-33 HapyweHus paboTel ynpasnaemMoro 060pynoBaHsa UM ero OKpyKe-
HUA. ITO MOXKET DbITE CBA3AHO, HANPUMEP, C UBMEHEHNEM PAaBOYEro COCTOAHUS UMK C COTPYAHNUKOM, NMPUBIMMKAILLIMMCA K
o6opynoeaHuio. OTKa3bl, KOTOPbIE OCTAOTCA CKPLITEIMKA 1 HE MPeKpallaT AeCTBME, He PACCMaTPUBALOT.

4 KonuyecTBeHHbIN Noaxod, OCHOBaHHbLIW Ha OLIEHKE pUCKa

4.1 O6LWue NonoxeH1s

Mpu nogxode, OCHOBAHHOM Ha pucKke, MOXeT DbiTb 3agaHa pyHKuus ynpasneHns 6e3onacHoCTbio, No-
3BONAKLLAS YOEePXKMBATb PUCK, BbI3BAHHbLIA MaLUNHOW UMK NPOLLECCOM, HUXE ONpeerieHHOro MakcuMarnbHOoro
YPOBHA — «npefena AonycTUMOro pucka.

C ogHoW CTOPOHLI, NOHATME «puck» onpegeneHo B MCO 12100, 3.12, kak «codeTaHue BepPOATHOCTM Ha-
HECEHWS N CTEMEHU TSHKECTU BO3MOXHLIX TPABM MKW APYroro Bpeda 340poBbio». XoTa oba anemeHTa onpeje-
neHns MoryT BbiTb OLEHEHbI KONWYECTBEHHO, pUck B KoHTekcTe MCO 12100 HeobazaTensHO NOHMMAETCH Kak
napameTp, NOAAaKLWNACA KONMYEeCTBEHHON OLeHKe. OTo B elle Dorblueil CTeNeHn OTHOCUTCS K 4ONYCTUMOMY
PUCKY, T. €. K PUCKY, KOTOPbIA CHUTAETCA MpMeMIEMbIM B JaHHOM KOHTEKCTE Ha OCHOBE MPUHATON B 00LLecTBe
CUCTEMbI LEHHOCTEN.

C nopyroi cTopoHbl, 3EKTUBHOCTL (PYHKUMK yNpaBneHns 6e30nacHOCTLH ANA CHUKEHUSA pucKa, Ja-
CTO onpegenswLlas 6e30TkasHOCTb CMCTEMbI YyNpaBneHUs, NpeacTaBneHa TEPMUHOM «nonHoTa BesonacHo-
CTU». DTOT TEPMUH OTpaxaeT CTeneHb OoBepus K (byHKUMK ynpaBneHnsa 6e30nacHOCTbL0. TepMUH «NOMHOTa
©e30nacHOCTU» UMEET KONMMYECTBEHHbIN acneKT, KOTOPbIW B NMOSTHOM Mepe ONUCbIBAETCS KONMYEeCTBOM 0TKa30B
hyHKUMM ynpaBneHus BeszonacHocTblo. TakMe oTKasbl onpeaensT KONMMYEeCTBEHHO Kak LIeMNeByo Mepy OTKa-
30B, T. €. IN60 Kak CpeaHIo BEpOATHOCTb OTKa3a oyHKLMM NOo 3anpocy PFDan, nMbo Kak 4acTOoTy OnacHbIX
oTKas3oB dyHkunKn B Yac PFH.

HasHadeHne SIL — 3To npouecc nonyyYyeHus LeneBoro 3HadeHusa onst mepbl 6e3onacHocT yHKLMK
ynpaeneHua 6e30nacHOCTbI0 Ha OCHOBE OLEeHKM pvcka. Ecnu onsa onpepeneHns Tpebyemoro ypoBHA Mor-
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HOTblI ©e30MNacHOCTU MCMNOMb30BaHa OLEeHKa pycKa, TO NOAPa3yMEBAETCH, YTO 3NIEMEHTbl 3TOM OLEeHKW pucka
YCTaHOBMEHbI KOMMYECTBEHHO. TakuMm obpasom, KONMMYecTBEHHOEe 3HavYeHWe BbIBOOWTCH Kak pes3ynbtaT Bbl-
NMonHeHus Npoueaypbl, 1 0ObIMHO NpeanonaraeTcs, YTO OHO MOMMYecKM CBA3aHO C JOMYLUEHUSIMWU, KOTopble
MCMNOMNb30BanuCch B Ka4eCTBe BXOAHbLIX OaHHbIX.

CnepoeatensHo, cyllecTByeT ba3oBana nornka obocHoBaHUs obecneveHusa yHKLMoOHaNbLHoW besonac-
HOCTW, KOTOpas OTpaXkaeT BCe COOTBETCTBYIOLLME ACMeKTbl NPUMEHeHWs yHKUMW ynpaBneHus Gesonac-
HOCTbI B KONMMYECTBEHHbIX MapamMeTpax W yCTaHaBnvMBaeT MX NOTMYECKYH CBA3b C Npeaenom SonyCTUMOro
puUCKa 1 LeneBor Mepor OTKazoB ANna OyHKLWK.

MpumevyaHue — MHpopmauus ob ynpaeneHun puckamu npueegeHa B MCO 31000:2018.

4.2 NMocnepoBaTenbLHOCTL LWWAroB no obecnevyeHuUro q)yHKLI,MDHaJ'IbHOﬁI BezonacHocTU

[Onsa obecneyeHunss PyHKLNOHaNbHOW ©e30MacHOCTM B KOHTEKCTE aHanv3a PYCKOB ANS MalUuWHbl Wi
npolecca MoryT ObiTb MCNOMNb30BaHbl HKENPUBEAEHHbIE Wwark. B gaHHOM KoHTeKcTe SIL npuMeHsoT B Kade-
CTBe ycnoBHOro o6o3HavyeHus gnsa nboro Tuna nokasaTtens nonHoTel GesonacHocTyH.

1) B pesyneraTte aHanu3a BbISBNAETCS ONacHOCTb.

2) C artoi onacHocTbi MOryT BbiTh pa3paboTaHbl CLeHapuu aBapuyii: C yKkasaHueMm, Kakve niua MmoryT
nocTpagaTh OT Kakoro BMAa Bpefa, 0T Kakux y3rnoB Unv yHKLWA MallWHbl, B KaKUX pexnumMax paboTbl MalluHbI
WKW npoLecca 1 T. 4. — 351eMeHThbl CUeHapus aBapuy npueegeHsl B 4.3.2.

3) Mepbl No cMAr4eHvo NocnedcTBMA MOryT ObiTe paspaboTaHbl KOHUenTyansHo. B cootBeTcTBMM C 6.1
NCO 12100:2010 npuopuTET MeEp CHMXKaeTcs OT De3onacHbIX Mo CBOeW CyTM Mep MpoeKkTMpoBaHua (war 1),
Jarnee paccMaTpyBalTCs 3alMTHbIE MEPONPUATUA W/MNW OONOMNHUTENbHbIE MEPbI 3alLWThl (Wwar 2) 1 3atem
WHopMaLuna aAns Mcnonb3oBanusa (war 3). PyHkumMyn 6e3onacHOCTM — 3T0 hopMa «3aLUNTHBLIX MEPONPUATAR
W/MNW 0ONONHUTENBHbBIX MEp 3aLMTbI».

4) MoeTOpHOE 00paLeHne K 06LLEeMY MPOEKTHOMY pPeLleHo MallMHEl MK TEXHOMOrMYEeCKoro npoLlecca
NPWBOAWT K peLLeHuto 0 ToM, 4To ByaeT peanusoBaHa npubopHasa dyHKUMA ynpaeneHns. He nosgHee gaHHoro
aTana onpefensaT PYHKUWOHamNbHbLIE BO3SMOXHOCTU (PYHKLKUKW ynpaBneHus.

5) MoxHo onpefenuTb CBA3aHHbIE C HE30MaCHOCTbLI YacTy NpMBbopHOW YHKUMK ynpaBneHus. YTo ka-
caeTcs OnacHOCTW, ONMCaHHOW Ha ware 1, To 3Ta PyHKUMs BydeT ucnonb3oBaHa C LEenbio NpenoTBpaTuTb
npWyYnHeHWe Bpena BCeACTBME JaHHOW ONacHOCTW, ecnv aTa PyHKUMA paboTaeT Tak, Kak Obino 3agymaHo.

Mpumevyanne 1— Tpebyemoe sHayeHue SIL MMeeT OTHOLEHWE K (PYHKLMOHANBHOCTM, ONMCaHHON Ha ware 5.
Ha atom ware MoryT 6biTb 3a4aHbl NpegBapuTenbHble YCNoBus Ans HasHadeHus SIL. Cnegylowme warv NpeactaensaoT
coboii bonee xecTkoe 3agaHue SIL. OBbIMHO 3TO MOXHO CcAenaTh C MOMOLLLI0 MHCTPYMEeHTapWs, OCHOBaHHOIO Ha rpadax,
Tabnuuax unu cuctemax 6annos. Hactoslee onucadne npegrnonaraet, YTo Takoro 3apaHee paspaboTaHHOTO MHCTPYMEH-
Ta He CYLIEeCTBYET, HO OCHOBHYIO NMOTMMKY Npouecca MOXHO peann3oBaTk, CNOMb3ys KONMMYecTBEHHBIA noaxod. 3To o3Ha-
YaeT, YTO napameTpam MPUCBOEHLI YACMOBLIE 3HAYEHMA U UX CBA3b C LIeNeBOi Mepoi O0TKA30B BblpaxeHa ypaBHEHWAMM
B SIBHOM BUAE.

6) MoxHO onpefenuTe KNnacc CyLeCTBeHHOCTM TUMWYHOIo cleHapusa aBapum (cm. 4.3.4).

7) MoxHO onpegenuTb WMHTEHCMBHOCTb WMHUUMWPYHOLWMX CcOObLITMA Ans aBapuiHbIX CueHapueB
(cm. 5.9.3).

8) Kak Tonbko Byget 3agaHo nHuuunpyowee cobbiTue, C NOMOLLLI0 aHann3a pUCKOB MOTYT BbITk cdop-
MUpOBaHbl 0BCTOATENLCTBA, KOTOPbIE MOrTK Bbl NpefoTBPaTUTL aBapuid 3a4aHHOMO YPOBHSA CYLLECTBEHHOCTH
unu 6onee BbICOKOro, Ho Be3 ydeTa byHkUuMm BesonacHocTU. 3T oDCTOATENBCTBA U YCMOBUA MOMYT ObITh
obosHaueHbl napametpamu P, F. unu A, u oueHeHbl konuyecTBeHHo (cM. 5.6, 5.7 u 5.8). Kaxabiin 3 npu-
BEeOEeHHbIX MapamMeTpoB SIBNSETCA BEPOATHOCTBH B COOTBETCTBUM ¢ 5.2.2, cnegosartensHo, ByaeTt onpegeneH
KOMUYEeCTBEHHO Kak AeNCcTBUTENbHOE Y1Cno B gManasoHe ot 0 oo 1.

MpumeyvyaHne 2 — B MeTogax, OCHOBaHHbIX Ha rpadax, u mMetogax nogcdera Hannoe YMCNOBOW OWanasoH

00bIYHO ABNAETCA AOWNCKPETHBLIM. 3T0 03Ha4vaeT, uTo MCNONb3YHT TONMbKO AMCKPETHbIE 3HaYeHWA, Kaxdoe U3 KOTOPbIX npea-
CTaBnAaeT OI'Ipe,ﬂeJ'IEHHbIﬁ Anana3oH HenpepbIBHOTO gMana3oHa oT 0po 1.

9) Oxupaemasi MHTEHCMBHOCTb HECHACTHbIX crnyyaes 6e3 yyeta BnusHMA yHKUMKM Be3onacHocTn —
«MHTEHCUBHOCTb 3amnpocoB K pyHKUMM Be3onacHOCTU» — MOXeT BbITk onpefeneHa B COOTBETCTBMM ¢ dop-
Mynomn (4).

10) Oxnpoaemasi MHTEHCUBHOCTb aBapuii ¢ y4eToM yHKLMK 6e30NacHOCTU — «YPOBEHbL OMACHOCTUY —
MOXeT OblTb OnpeaeneHa B COOTBETCTBMM C hopmynon (6).

4
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11) JonycTuMMyto MHTEHCMBHOCTL OTKa30B hyHKUUKM BezonacHocTn PFH mMoxHo onpenennts no goopmMy-
ne (7). 3To o3HaAYaeT, YTO OXugaemasi MHTEHCMBHOCTbL aBapuil CpaBHWBAETCA C AONYCTUMbIM NMPeaenom L(S)
ANS AaHHOrO Kracca CyLeCTBEHHOCTH.

12) HasHnauyeHue pexvma sanpocos. [Jo atoro MmomeHTa yHKUuMIo Be3onacHoCTM paccMaTpuBaloT Kak
hyHKUMIO, paboTalLLy B PEXMME C BbICOKOW 4aCcTOTOW 3anpocoB OT npunoxeHuss. COOTBETCTBEHHO, UHTEH-
CYBHOCTb MHULMMPYHOLLKMX COBLITUI 0O 3TOro He MCMOoMb3oBaHa nNpu popMypoBaHumn TpeboBaHusa [cM. dhopmy-
ny (7) v npuBeaeHHoe B 6.2 o6bAcHeHue]. Tem He MeHee MOXHO onpeaenuTb MHTEHCMBHOCTb MHULMMPYOLLMX
COBBITUA /g U MHTEHCUBHOCTb 3aNpPOCOoB K (hyHKUMK BesonacHocTu Di:

- I ¥ Dy AABMAKTCA NCXOAHBIMW AaHHBLIMU AN NMPUHATUA PelleHns 0 Bbibope Mexay pexnMom paboTsi
C BBLICOKOW Y4acTOTOW 3aNpoCoB M PeXUMOM paboTel C HA3KOW YacTOTOW 3anpocoB;

- Ig HeobxoaMMa ANA onpeaeneHns W/Wnu OLEHKN NHTEHCUBHOCTA U BPEMEeHW peakUuu Ha AnarHocTu-
Yyeckue Mepsbl.

Mpn Hanu4unm gaHHbIX 06 WHTEHCMBHOGTU WHWLMMPYIOLWMX COBLITUIA /3, MHTEHCMBHOCTY 3anpocos K
pyHKUMK BesonacHoCTn Dy 1 Apyrix 0COBEHHOCTSAX MPUITOKEHMS, TAKUX KaK BO3MOXHOCTb NMPOBEAEHUS pery-
NSAPHBIX KOHTPOMNBHBLIX UCMLITAHWIA, MOXHO pPeLUnTh, CNedyeT N paccMaTpyMBaTth 3Ty MYHKUMIO Kak OyHKUKIO,
paboTaloLLyto B pexXKrMe ¢ HU3KOW YacTOTOM 3anpocoB (CM. pasgen 7).

MpumeuvaHune 3— bonee nogpobHas uHopmMaLma 06 MHTEHCUMBHOCTU 3aNpoOCoB W onpegeneHun Tpebyemoro
ypoBHsa SIL npueegeHa B IEC TR 63039:2016.

Bnok-cxema Ha PUCyHKe 1 onuckiBaeT BblllenepevyuncrieHHble Wwaru.

MpumeyaHue 4 — bonee nogpobHas MHOPMaLMS O Tex MeToAax, KOTopele cnegyeT NPUMEHATEL 45 OTAeNb-
HbIX 3TanoB, NpeAcTaBneHHbIX Ha pucyHke 1, npusefdeHa B MCO 31010:2019.

4.3 CnpaBo4Hasa nHdopmMaumns

4.3.1 O6wme nonoxeHun

KonuuecTBeHHble NapamMeTpbl MPU OLEHKE PUCKa HEM3MEHHO CBf3aHbl CO CNpaBOYHOW MHAOPMaLUuen,
KOTOpasi He ABMAETCH KOMUMYECTBEHHON, T. €. 3Ta MHhopMaLmMs NPy OLEHKE pucka 1 HasHavyeHuu SIL He npea-
cTaBneHa B (popMe NapaMmeTpoB, UMEKLWMX 3HAaYeHNe. TemM He MeHee, IBMAACL CNpaBoYHON, oHa obecneyn-
BaeT obocHOBaHWe AN TEX NapaMeTpoB, KOTOPbIE MOTYT BbITb ONPeaeneHbl KONMYECTBEHHO.

4.3.2 CueHapui aBapum

®yHKUMI0 De3onacHOCTU MOXKHO ONpegennTb Kak 3aluTy OT KOHKpeTHbIX aBapwuid. CueHapvi aBapuu
MOXHO NPeACTaBUTL KaK KpaTkoe 0bobLieHHoe onncaHne, CBaA3biBalollee B MPOCTOM MOHATHOM M3MNOXEHUU
BCe acnekTbl, 06LUKMe AnA paccMaTpyMBaeMblx aBapuit. CLeHapWii aBapyun MOXET BblSBUTb!

- Kakol Tun MaluuH unu obopynoBaHWA 3a0elCTBOBaH B aBapuu;

- Kakol acnekT o6opyaoBaHWs unu ero paboTbl Bbi3bIBAET aBapuio; YTO Takoe OMacHOCTb; NPUMEPDI
TOrO, Kak onacHOCTW MOryT ObITb ONWCaHbl C YKazaHMeM UX NPOUCXOXOEHWNS, MOCMNeaCTBUA N CUTYaLUOHHbIX
3apucoBokK, NpueegeHbl B MCO 12100:2010, npunoxeHue B;

- Ha KOro MOXeT BO3[eACTBOBAaThb, B KAKOM pexume paboTsl 06opyaoBaHus;

- KakvMm o6pa3om MoryT ObiTb 3aTPOHYThl NKAM — KakoW yLlep® OHW NMOHECYT, KAKoW YpPOBEHb Cylle-
CTBEHHOCTH;

- KaKve MCXoaHble coDbITUSA MOTyT MPUBECTW K aBapuu: OTKasbl geTanen, ownbKku Yenoseka, BHeLIHMe
BO3JENCTBUS;

- kakmm obpasomM cobbiTve ByaeT pasBMBaTLCA OT HayanbHbIX COBLITUA A0 KOHeYHbIX aBapui. Cyule-
CTBYHOT MU KOHKPETHbLIE NPOMEXYTOUHBIE 3TaMbl, KOTOPbIE MOXHO BbIno Bkl ONpegenTh Kak TUNUYHbIE 3Tanbl?
CylecTByoT N ocobble rpaHWyHbIE YCNOBKS, BMUAKLWME Ha xof cobblTnin?

B nocnepoBaTtenbHOCTM COBLITUIA CLieHapUsa aBapuu OBe CTaduMu UMEKT KOHKpPETHble onpefeneHus B
MCO 12100 (cm. Tarke Tabnuuy 1 B 5.10);

onacHbIli criyvai: cobbiTUe, KOTOPOE MOXET NPUYMHUTL Bpen (cM. MCO 12100:2010, 3.9). 310 o3Hava-
€T, YTo 0bopyaoBaHMe OKasbiBaeT NOTEHUManbLHO ONacHoe BO30eMCTBUE Ha OMAaCHYHK 30HY, NPWY 3TOM 4OCTYN
noge B Takyto ONacHyl 30HY HE NPeAoTBpaLlaeTcs;

onacHasi cuTyauus: obcToATenbCTBO, NPU KOTOPOM YernoBeK NofBepraeTcst Kak MUHUMYM OLHOW onac-
HocTu (cm. MCO 12100:2010, 3.10). 3T0O onacHbIA crnyyain ¢ AONONHUTENBHbLIM YCNOBUEM, NPU KOTOPOM CO-
TPYOHWK AEWCTBUTENBHO MONHOCTBI UMW YaCTUYHO HAaxoOMTCS B OMACHOW 30He.
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AHarnus pucKkoe

War 1. MaeHTudmKaLma onacHocT

Lar 2. OB6sop cueHapHa onacHOCTM

Liar 3. OnpegeneHne Mep CMAM4eHMA

Lliar 4. OnpeaeneHue WHCTPYMeHTamN:EHOH
DYHKLMW YNIPABNOHVS

Lar 5. Onpepenexnne QyHKLMK
Be30NacHOCTH

Llar 6. OueHka cyllecTREHHOCTH KaxKaoro
Bpega

War 7. OueHka MHTEHCUBHOCTM
MHHLIMMPYIOLIEro cobuiTus /g

Lliar 8. OueHka P, F,, A,

Lar 9. OueHka MHTEHCUBHOCTM 3anpocoR
Dg

LLiar 10. BeivvcrieHWe YPoBHA onacHocTy Hy

Lar 11. OnpegensH1e NONHOTH!
BeaonacHOCTA

Lar 12. HasHa4eHue pexiMa 3anpocoB

PucyHok 1 — lMocnenoBatensHOCTL AeWCTBUIA No obecnedeHnto hyHKUMOHaNnsHON BesonacHoCcTH

4.3.3 OnacHa#s 30Ha

B KoHTeKCTe cueHapus aBapum onacHas 30Ha MoxeT 6biTb 3aaaHa Kak 06bem U/MNn NOBEPXHOCTb BHY-
TPW I BOKPYT MaLUWHbI, A€ COTPYAHWKU MOTYT NOABEPraTbCst ONACHOCTU, CO34aBaeMoi MalumHon. OnacHas
30Ha MoxeT ObITb ONpedeneHa B kKa4ecTBe NapameTtpa Bo3gencTeums (cm. Takke MCO 12100:2010, 3.11).

4.3.4 CywecTBeHHOCTb Bpega

Puck onpegenex B MCO 12100:2010, 3.12, kaKk «coyeTaHWe BepOATHOCTM NPUYUHEHUS Bpena W cylle-
CTBEHHOCTW 3TOro Bpefa». CylLlecTBEHHOCTL Bpeaa 0B6bl4HO BbipaXaeTcs B Kraccax CyLlecTBeHHocTu: S1, S2

v T. 4. Kaxgbiid U3 aTux knaccoB onpeaeneH NpUMepHLIM ONncaHnem Bpeaa, Hanpumep:

- Knacc cyLleCTBEHHOCTHU S1: nerkue TpaBMbl, BKNO4Yaa uapanuHbl 1 He3Ha4YnTernbHbIe yLIJI/‘IGbI, Tpeﬁyro—

LMe OKa3aHus nepeoi NnoMoLwu 6e3 MeguLMHCKOro BMELLAaTeNbLCTBa;

- Knacc cyLecTBeHHOCTH S2: OGpaTHMbIE TpaBmbl, B TOM YUCNne TAXenble pBaHble paHbl, KONOTbIE paHbl

W 3HaYuTenbHble ylmbel, TpebyoLlne BHUMaHUA NPakTUKyoLLero Bpava;
T 4.
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OB6bI4HO M3beratoT KONUYECTBEHHOTO BblpaXXeHWA CyLeCTBEeHHOCTM C NOMOLLbH YMNCITOBOIo 3Ha4YeHnAa 1
eOVHNUbl U3MEPEHNA. COOTBETCTBEHHO1 BblpaXeHne PUCKa B KOHKPETHbIX eOMHNLaxX TakKe He ABNAETCA yCTa-
HOBMBLLEWCA HpaKTMKDﬁ. BmecTo aTOro oueHKa ornacHoCcTU U PWCKa onpenenaeT I'IpMIVIEHVIMbIﬂ Knacc cyLle-
CTBEHHOCTW KaK Ka4yeCTBEHHbIN MnokasaTerb PUCKa. Takum 06p830M, CYLWeCTBEHHOCTb ABNAETCA rpaHU4YHbIM
ycnoeuem KONMMYeCTBEHHOW OLIEHKUW, HO SIBHO B HEE He BKITIOYeHa.

4.3.5 ®yHKUMA ynpaBneHUa 6e30nacHOCTLIO

YT06bI yCcTaHOBUTL 3HadveHue SIL, Heobxogumo onpeaenvTs, Kakue TUMbl aBapuil MOXeT npegoTepa-
TUTb oueHWBaemas dyHKuUsA. MNpucBoeHKe 3HadeHusa SIL dyHKUKWKM Be30nacHOCTM CBA3aHO C PUCKOM, KOTO-
pblit hyHKUMA BE30MacHOCTU MOXET CHU3WUTL. M03TOMY B Ka4ecTBe rpaHWYHOro YCnoeus Ans sagadus byget
MCMONb30BAHO KpaTKoe PYHKLMOHaNbHOE OnMUcaHue STOW OYHKUUWM, HAanpuMep: Kakie CUrHanbl, Npy Kakux
YPOBHSAX UNWN 3Ha4YeHKUsX 3anyckaT hyHKUMIO (CUrHanbl npolecca), 4To oHa JenaeT (ocTaHaBnuMBaeT onpeae-
NeHHoe ABWXeHue, NpepbIiBaeT NMHUI0 arekTponepenaqu, 3akpbiBaeT NMMHWIO NepefaYyun gaHHbIX, yCcTaHaBnm-
BaeT 4To-nnbo B onpeaeneHHoe NonoXeHne U T. 4.).

5 Konu4yecTBeHHbIe NapameTpbl, ONUCbIBaKOLWMe
(pyHKUMOHaNbHy 6e30nacHoOCTb

5.1 O6wue nonoxeHnnA

I'Iapameprl, pacCMOTpeHHbIe B HacTodAlWeM pasfene, OonucbiBarT nubo YacCTOTy onpefeneHHbIX COo-
ObiTuUiA BO BPpEMEHMN, nnbo BEPOATHOCTb cobbITUI npy 3aaHHblX Ha4albHbIX YCNOBUAX. OTU 3NEeMEHTHI MOTYT
ObITb KONMMYECTBEHHO OLIEHEHbI NO YMCIIOBOK LUKane.

5.2 Tunbl napameTpoB

5.2.1 O6Lwme nonoxeHns

KonunyecTBeHHbIe NapaMeTphl NMPU OLEHKe pyUcKa MOXHO pasfennTe Ha ABa pasfMyHbIX TUNa npeacTas-
nexHusa:

- KakK TOMHOE 3HauyeHue BepoATHOCTH;

- KaK UHTEHCUBHOCTb CODLITHA.

[na KonnM4yecTBEHHON OLUEHKU pUcKa U NpUcBOeHWs 3HaveHusa SIL 210 pasnuyrne MOXHO paccMaTpuBaTh
Kak 3Ha4yMmoe.

5.2.2 BeposaTHOCTb

To4Hoe 3HavyeHue BePOATHOCTU KONMYECTBEHHO onpeaensaeT MateMmaTuyeckoe oxXugaHue Toro, YTo gaH-
HOe YyTBepXOeHWe UCTUHHO MpU 3a4aHHbIX YCNOBUAX. 3TO MOXET DbiTh BbipaKeHo AelcTBUTENbHLIM De3pas-
MepHbIM Yucnom ot 0 go 1.

Mpumep — Hackonbko 6eposimHO, 4Mo compyOHUK MOJyYUm cepbe3Hyro mpaemy, kozda 6ydem Haxo-
dumbcsa eHympu 30aHus, ko2da OHO pyxHem?

YmeepwdeHue: noayyum, Kak MUHUMYM, CePLE3HYI0 mpaemy.

Ycnoeue: Haxodumcs eHympu 30aHus, koada OHO pPyLWIUMCcH.

Omeem 6ydem daH 8 mepMuHax 3Ha4YeHUsI 6ePOSIMHOCMU:

- 0 6ydem o3HaYyamb, 4mo obpyuieHUe 30aHUA HUKO20a He npusedem K 60slee cepbe3HbLIM MpasMam Co-
mpyOHuka, Haxo0suezocs e Hympu 30aHus;

- 1 6ydem o3Havamb, Ymo o6pyuwieHue abizoeem, o KpaiHel Mepe, cepbe3HyI0 mpasmy.

B smom npumMepe Hanuyus docmynHol uHgopmayuu 6ydem Hedocmamo4yHo, YmMobbl NPUHAMBL pelwleHue
0 3Ha4YeHUU 6epOsAMHOCMU C Kakol-nubo yeepeHHocmbo. Omeem 6ydem Kpumuyecku 3agucems, Hanpumep,
om xapakmepucmuk 30aHuUsi U MECMOHaXOoXOeHUs compyOHUKa 6HympuU Hez0.

5.2.3 UHTeHCUBHOCTL COGLITUIA

MHTEHCUBHOCTbL COBLITUIA MOXET BbiTb UCMONb30BaHAa ANA KONWMYECTBEHHOW OLEHKN OXMOaeMOoW 4acTo-
Thl BO3HWKHOBEHMWS AaHHOro cobbiTUA B JlaHHOE BpeMs 1 B 3a[laHHOM cucTeMe OTcHYeTa. TO BbipaXkaeTcsl Kak
OTHOLUEHME OXWAAeMOoro KonuyecTea CobbITUIA K MPOAOIMKUTENbHOCTU BpeMeHU. PaaMepHOCTb MHTEHCUBHO-
CTW coBbITUI paBHa BpEMEHM‘1, 06bI4HO B eguHMuax 1/4 unm 1/rog.

MHTEeHCUBHOCTb OTKa30B, Hanpumep, NpeacTaBnsaeT coboil UHTEHCUBHOCTbL CODLITUI, KOTOpasa Komnude-
CTBEHHO ONpefenseT OXWAaeMoe YWCIO OTKAa30B Ans 3a4aHHOro Komnnekta obopynoBaHus 3a Bpems Uc-
Nonb30BaHWA 3T0ro Komnnekta. CUCTeMORn OTcHeTa B 3TOM Criy4ae SABMAsieTcs O4UH KOMMEKT yKkasaHHoro obo-
pyaoBanus. [na MHTeHCMBHOCTM 0TKa3oB 000pyaoBaHWs cUcTemMa OTcHeTa CaMoO4YeBUaHa — OfWH KOMMeKT
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mccnenyemoro OGODy,EIOBaHMH. MHTEHCMBHOCTL COBLITUN NP1 oUeHKe puCKa ceBA3aHa C aBaDVﬂﬁHbIMM cobbl-
THaMn. B Hux MOryT y4actBOBaTb pa3Hble INOOW N pa3Hoe OSODy,EI,OBaHME. MHTEHCMBHOCTE COBLITUA MOXET
BbITh onpenerneHa KOnM4eCTBEeHHO U akKTyalbHa TOJIbKO B TOM CilyYae, eClli B 3TUX Cny4dadax CUCTeMa OTCHETa
onncaHa AoCcTaTtO4YHO TOYHO.

5.3 BepoATHOCTL NPUYMHEHUA Bpeaa

BeposaTHOCTb NpuunHeHns Bpeaa obblvHO BbipaykaeTcs B (opMaTe «KONMMYecTBo COBbITUIA, CBA3AHHbIX C
3a[aHHO CYLLIeCTBEHHOCTLIO, B eAMHNULY BpeMeHu». 3To MoXKeT ObiTb MPUMEHEHO K onpedeneHHoMy obbemy
obopyaosaHma unu k npoueccy. Moao6Helin dhopmMaT MOXeT NPUHUMATL XapakTePUCTUKN UHTEHCUBHOCTU CO-
BbITUIA, Kak onpeneneHo B 5.2.3. COOTBETCTBEHHO, BEPOATHOCTE NMPUYMHEHUS Bpeda — 3TO He BEPOSATHOCT,
a CKopee, MHTEHCUBHOCTb cOBLITMIA. Takum 06pa3om, BEPOSITHOCTL NMPMYMHEHUA Bpeaa AsnaeTcs yHKUMen
OT ApyrMX napaMeTpoB (cM. pasgen 8 Ans COOTHOLWWEHUNR).

5.4 Konu4yecTBeHHas OLeHKa pucka

Mpy NOHMMAaHMK CYLLECTBEHHOCTU Bpeaa U BEpOSiTHOCTM BO3HUKHOBEHWS Bpena, kak onucaHo B 4.3.4

n 5.3, onpegenenune pucka B MCO 12100 MOXET BObITh BhIpaXEHO B KONUYECTBEHHOW hopMe crnefyrLunm
obpaszom:

R=8-Eg, (1)

rae R — pwck;
S — cylecTBeHHOCT;
Er — Ko3(duumMeHT ansa paccMarpuBaemMbix COObITUI C y4eTOM Bpefa 3afaHHOW CyLLeCTBEHHOCTH.

MpwW CcyLEeCTBEHHOCTU B Ka4eCcTBe rPaHUYHOro YCroBus puck, COOTBETCTBEHHO, KONMYECTBEHHO onpefe-
NS0T KaK MHTEHCMBHOCTb COBLITUIA.

[nsa oTAenbHOW OUEHKM prcka MOryT DbiTe onpefdeneHbl pasnuyHbie YPOBHW pUCKa B 3aBMCUMMOCTU OT
Mep MO CHWXEHWIO pUcKa U npeanonaraemblx haktopos. Ecnu Takne JonyleHns He CBA3aHbl C pasnuYHbIMy
YPOBHSAMMW CYLLECTBEHHOCTW, TO OHW MOTYT ObiTh KOMMYECTBEHHO BbIPaXEHbl PasfMYHbIMU 3HAYEHUSAMU WH-
TEHCMBHOCTEN cobbITUI. [03TOMy pasnu4Hble BUAbl pUcka MOryT BbiTh NpedcTaBneHs! cregyowmnm obpa3om:
KaXObl MO OTHOLLEHUIO K COOTBETCTBYHOLEA MHTEHCUBHOCTU COBBITUIA:

- PUCK A0 €r0 CHIDKEHNS MOBLIMU PakTopaMmu: UHTEHCUBHOCTb MHULMMPYIOLWLMX COBbITWIA I (cm. 5.10);

- puck 6e3 ydyeta (pyHkuMM GE30NACHOCTU: WHTEHCUBHOCTb 3anpocoB K yHkuun GesonacHocTn Dy
(cm. 5.9.4);

- PUCK C y4eToM oyHKLMK Be30nacHoCT: ypoBeHb onacHocTh Hy (cm. 3.10);

- QONYCTUMBIA PUCK: Npeden AonyCTUMOro pucka L(S) (cm. 5.10).

CM. Takke pUCYHOK 2.

5.5 UeneBana Mepa oTKaza

LlEJ'IEBaﬂ Mepa OTKasa Onsd dDyHKL]VIVI BezonacHocTU MOXeT ObITb 3afaHa KaK Konu4yecTtBeHHasa Mepa
BEPOATHOCTWM OTKa3a, npunucbiBaemas q’)yHKLI,MM.

Mpumevanue 1— Cneaylowee onpegeneHve Lenesor Mepbl oTkasa gaHo B M3K 61508-4:2010, 3.5.17: 3a-
[aHHas BEPOSITHOCTL OTKA30B B ONAcHOM PEXMME, KOTOpas A0M#Ha BbiTe OCTUIHYTa B COOTBETCTBMM C TPEOOBAHUAMMN K
nonHote Ge3onacHocTu.

B 3aBucMMOCTM OT pexuma npuMeHeHus, HenpepbiBHOIO, C BLICOKOW YaCcTOTOW 3anpocoB UK HU3KOW
YacTOTOW 3anpocoB, LierneBaa Mepa oTkasa MoXeT ObiTb onpegeneHa nbo Kak MHTEeHCUBHOCTbL CODbLITUR,
nnbo Kak BepoATHOCTb criegytowmm obpasom:

- PE&XMM C BbICOKOW 4acTOTOM 3anpocoB UMK HENPEpPbLIBHbIA pexiM paboTel — MHTEHCMBHOCTbL OTKA30B
dyHKuun bezonacHocTu, PFH.

PFH — 370 MHTEHCMBHOCTL ONACHbLIX OTKA30B PyHKLUKMKM Be30NacHOCTH, KOTOPLIE HE pacrno3HaKTCH U He
YCTPaHSATCA AUAarHOCTUKOW O TOro, Kak MOXET NPoU30nTH aBapus;

- PeXnUM C HWM3KOW 4acTOTOW 3anpoOCOB — CPEeAHNs BEePOSATHOCTb OMACHOro OTKa3a MpW BbIMOMHEHUMU
dyHKLMIM DezonacHOCTM Mo 3anpocy, PFDan.

F’FDavg — 3T0 BEpPOATHOCTb OBHapyxeHua onacHoro cbos yHKUMM Kak cpegHee 3HadeHue Mo Bpe-
MeHKn. BepoaTtHocTe oTkasa PFD aensetca dyHKUWEN BpEeMEHW U U3MEHSETCA B nepuod npoBefeHus gua-
FHOCTMYECKUX UCMBITAHWIA M KOHTPOMNbHBIX NPOBEpPOK. Ecnun cpegHue nepuogbl Mexay 3anpocaMu yHKLUK
Ge30nNacHOCTM JOCTaTO4HO DonbLIKe MO CPAaBHEHUIO C PUTMOM NPOBEPOK U UcnbiTaHWd, To PFD MoxeT ObITb
npeacTaBneHa ee CpeaHUM 3Ha4YeHWEM BO BPEMEHM, T. e. PFDan.
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Ha wkane uenesoi mepbl oTkazoB SIL unun PL npencraenaoT cobol MHTepBanbl MeXay AUCKPETHbLIMM
ypoBHAMMK: SIL1, SIL2, SIL3 wnu PLa, PLb 1 1. o. OcHoBaHHbIe Ha rpadax metogbl obecneveHnsa yHKLMO-
HanbHoW Be3onacHoCTM 0BLIYHO AaKT ToNbKo Tpebyemoe 3HaveHue SIL unu PL, koTopoe B 3TOM crniyyae no-
HUMaeTCH Kak npefensHoe 3Ha4YeHWe COOTBETCTBYOLWEro MHTepBana, T. €. AONYCTUMbIA MakKCUMYM.

[na pexuma ¢ HU3KOM 4acTOTOM 3anMpoCOoB, C BbICOKOW YacCTOTOW 3anpoCoB UMM HEMPEPLIBHOMO peXxu-
ma paboTbl Lenesas mepa 0TKazoB Ans PyHKUUKM 6e30nacHoOCTM MOXET DbiTb onpeneneHa Konm4yecTBeHHO C
YYETOM MEpP WM YCHOBUIA MO CHWXKEHMWIO pUCKa, OTAMYHBIX OT yHKUMKM BesonacHocTu. MogobHbie Mepbl Unu
ycrnosua moryT 6bITh NpeacTaeneHsl napametpammn P, F unu A, nnn MoryT BbiTb y4TEHBI B MHTEHCUBHOCTY
VHULMMPYOLWWX coBbITUi I (M. 5.6, 5.7 1 5.8).

MpumedaHne 2 — [ononHuTenbHylo WHOpMaUWo 06 WHTEHCMBHOCTM 3arpoCcOB MOXHO HaWTh B
IEC TR 63039:2016 «BepoAaTHOCTHBIM aHanu3 pucka TexHuyeckux cuctem. OueHKa MHTEHCUMBHOCTU KOHEYHOTO cobbITuA
Ars 3a48HHOTO Ha4anbHOrO COCTOAHUSAY .

5.6 BepoATHOCTL BO3HUKHOBEHUSA ONacHoro cobbIiTuA P,

OnacHoe cobbiTne — 370 «CobbLITME, KOTOPOe MOXKET MPUYMHWTE Bpea» (cm. 3.5). OnacHaa cuTyaums
MokeT BbiTb NpegoTBpaLleHa, ecrnv gencTByeT yHKUumA 6esonacHocTh. OnacHbii 0Tka3 yHKumMKM Besonac-
HOCTK ABMsieTCs HeoBXoAMMON NpennoCckiNKOA BO3HMKHOBEHWSA onacHoi cutyaumnn. OgHako He Kaxdbli 0TKa3s
chyHKUMM BesonacHocT 06sA3aTenbHO NPUBOAMT K onacHoMy cobeiTuio. Ecnn, HanpyuMep, ycTaHOBKa 3aroToB-
KM B MexaHoobpabaTbiBalolwemM cTaHKe paccMoTpeHa Kak doyHKUMS Be30nacHOCTH, TO OTKa3 aTol yHKLMKN BO
MHOTUX Cry4asx MOXEeT NPUBECTU K BbIBpOCY AeTanen ToNbKO B NpeAenax NpocTpaHcTBa 3alMTHOMO orpax-
JeHusa. B aTux cniyyasx OTCYTCTBYET onacHoe BO3[AEeWCTBME B OMacHOW 30He, B KOTOPOW MOTYT HaXOOWTbCS
noan.

OnpepgeneHune «OnacHoe cobbiTWe HE MOXKET NMPOM30WTU» 3aMeHsIlOT Ha onpedeneHue «OnacHas cuTy-
auusa byoet npegoTBpalleHas.

MpumMep BONpOCa ANst OLLEHKN.

Ecnn npegnonoxuTb, 4To dhyHKUMA Be3onacHoCTU OTkasana, kakas BEPOSTHOCTb TOro, YTO NPOM30HaEeT
onacHoe cobbiTue?

MNpumep oTBETa ANS OLUEHKN.

BepoATHOCTL BO3HUKHOBEHUS OMacHOro cobbitua — napametp P. OH BbipaxaeT BEPOSTHOCTb Kak Aen-
cTBUTEenbHOe Yucno ot 0 go 1:

- 0 o3HauaerT, 4YTo onacHoe cobbiTMe HUKOr4a He MPOU3OWAET BCredcTBMe OTKasa dyHKuMm Gesonac-
HOCTW;

- 1 o3Ha4aerT, 4To onacHoe cobbiTMe 06si3aTENBHO NPOM30ONAET NPU KAXA0M ONacHOM oTKa3se (yHKLUN
6esonacHocTu.

OTkaz dyHKUMKM Be3onacHOCTU MOXET ObiTb 0BHapyKeH 00 BO3HUKHOBEHUS OMAacHoW cuTyauum. MoxHo
NpeanonoXnTe, YTO MOCIME 3TOro onacHas paboTa MaluvHbl ByneT npekpalleHa U ee yHKLMOHMPOBAHWE
He BO30OHOBUTCA A0 Tex nop, noka yHKLMa Be3onacHocTy He ByaeT BoccTaHOBMNEHa. B aTom cnyyae oTkas
dyHKLMM Be3onacHOCTU He NPUBOOMT K BO3HWKHOBEHWIO OMAacHOW cuUTyauun. BeposiTHOCTb 3TOro cobbiTus
paBHa 1 — P, T. e. QOnonHeHuo kK P,

Mapametp P, Bknioyaet B ceba AuarHocTrky npouecca otkasa yHkuun 6esonacHocTu. 3T0 O3Havaer,
UTO OTKa3 PyHKLMM Be30MacHOCTU MOXET BbiTb OBHAPYXEH NPWU HapyLUEHU TEXHOMOIMMYECKOro npolecca u
MallMHa nepeBoauTca B BesonacHoe COCToAHME 00 TOro, Kak NpomsonaeT onacHoe cobbiTue. Kak npaeuno,
3TO OTHOCUTCH K PYHKUMSIM BEe30nacHOCTU, KOTOpbIe TAKKe BhIMONHAKT QyHKUUKU B 0ObIYHOM pabodem npo-
uecce. Ecnu pyHkumnsa 6e3onacHOCTM MOXET BbIATK M3 CTPOS 63 ABHbIX MPU3HAKOB, TO 0TKa3 ABNAETCSH CKpbI-
ThbiM. [1N5 CKPbITLIX OTKA30B napameTp P, obbi4HO paseH 1.

5.7 MNapameTp Bo3nencTemA F,

Hanwuyue onacHoro cobbiTKA elle He 03Ha4aerT, YTO YenoBeK AeMCTBUTENbHO NOABepraeTcs OnacHoCTH.
TonbKo B OnacHow cUTyauuu YernoBek 0eNCTBUTENBHO NOoABEpraeTcs NoTeHUMansHo onacHeiM BO34eNCTBUAM,
T. €. OMAacHOCTWU. 3TO AOMNOMHUTENbLHOE YCNoBME MOXeT BbiTh ONpeaeneHo KOMMYEeCTBEHHO C NOMOLLbLI0 Napa-
MeTpa Bo3OencTBus F.

Mpumep BONpoca Ansi OLEHKH.

lMpennonaras, 4To onacHoe cobbiTe NPOrHO3WPYETCH B OMAacHOW 30He, Kakas BEPOSATHOCTb TOTO, 4TO B
OnacHOW 30He OOHOBPEMEHHO HAX0AUTCA N0 KparHel Mepe OAWH COTPYOHWUK?

MNpumep oTBETA ONA OLEHKN.
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MapameTp Bo3aencTeus F, onpefeneH Kak BepOATHOCTb £ U BbIpaXeH AeACTBUTENbHBIM YMCIIOM
ot 0o 1:

- 0 o3HauvaeT, 4TO B ONAcHOW 30He He MOXET ObITb NepcoHana B TO BpeMs, Korga NpoucxoamT onacHoe
cobbITHE;

- 1 o3HauaeT, YTo Kax Akl pa3, Korga NPoucxXoduT onacHoe cobbiThe, B ONacHOM 30HEe paHO UMK NO3gHO
OKaXKEeTCA COTPYAHWK, HO B NioBoM crnyyae ¢ nepekpbiTMeM BO BPEMEHMU.

[ns KonuyecTBeHHON OUeHKn napameTpa F, pabo4as cuTyauna MOXET BbiTh OLEHEeHa C YY4eTOM Takux
hakTopoB, Kak:

- HeoBxoAMMOCTb JOCTyMNa B ONACHYH 30HY, CBA3AHHYH C peXumom paboTel (HacTpolika/aBToMmaTtude-
CKUI/pydYHOR/cneymanbHblii peXnm);

- XapakTep gocTyna (3arpyska matepuanoB, yCTpaHeHWe HeUCcnpaBHOCTH, TeXHUYecKoe obcnyKuBaHue
NN PEMOHT);

- Bpewms, NpoBeAeHHoe B ONacHoOW 30He, Iy, 4;

- 4acToTa NoceLleHna ONacHON 30HbI fi, g1,

Ecnu oxnagaetcd, 4To B OTAENBLHO B3ATHIA MOMEHT BPEMEHMW NPOM30MAET onacHoe cobeiTue, Hanpumep
B3pbIB, TO NapameTp F 3KBMBaneHTeH BePOATHOCTM TOTO, YTO OnacHas 30Ha B 9TOT MOMEHT 3aHsATa. B atom
crnyyae napameTp F, MOXHO OnpeaennTsb Nno YacToTe NMPUCYTCTBUS MepcoHana B ONacHoW 30He U Mo cpedHen
NPOAOMKUTENBLHOCTM €ro NPUCYTCTBKUSA No hopmyne

F=ft (2)

[ng onacHbix coBbITUI, KOTOPbIE ANSATCA B TeYeHWe NPOAOIIKUTENBHOIO Nepuoaa BpeMeHW, napameTp
BO3JeNCTBMA He ByaeT paBeH BpeMeHHOW Aone npebblBaHUs B ONacHoOW 30He. B TunuyHoM npumepe onac-
HOCTbI0 MOXeT OblTb KOHTaKT MeXAy COTPYOAHWKOM W ABWXYLLMMUCS YacTaMy 0O0opyaoBaHus BO BpeMsl HOp-
ManbHOW paboTbl MallWHbl. TakMe onacHOCTM MOryT ObiTh 3alluLLEHbl CBETOBbLIMK 3aBEcamu, 3alWTHLIMK
ABEPAMU UMK aHanornyHbIMK ycTpoicTBamn. Ecnn dyHkums 6e3onacHocTv nogobHOro Tuna BbIXOAWT W3
CTPOS B ONAacHOM peXMME W 3T He oBHapyX1BaeTcs (AMarHoCTUKa OTCYTCTBYET), TO MallKMHa MOXET Npogorn-
*aTb paboTaTb B 00bIMHOM pexume. OTkas yHKUUM Be3onacHOCTM He BNUsieT Ha pabouve pyHKLUMKM MaLlu-
Hbl. OTKa3 — cKpbITbIA (CM. 5.6). OnacHoe cobbiTe MOXET NepepacTi B ONACHYK CUTYaLMIO, KaK TOMbKO COo-
TPYOHMWK BOWAET B OMACHY 30HY, He Byayun 3alumileHHbiM dyHKumneln besonacHocTW. B aTUX M aHanornyHbIx
cnydasx napameTp Bo3nencTBus F MoxeT ObiTh YCTAHOBMNEH paBHbIM 1 HE3aBUCKMO OT 4acToTkl 4OCTYNa fr 1
BPEMEHW, NPOBeAEeHHOro B ONacHOW 30He, fr.

Opyrumu cnoBamu, ecnu onacHoe cobblTUE MOXET ANWTLCH B TEYEHWE MPOAOMKUTENBHOMO nepuoaa
BPEeMeHM B TOI 30He, KOTOPYIO NMepcoHarn perynspHo nocewiaer, To B onpeAeneHHbli MOMEHT COTPYOHMK, Mo-
AyYMBLUMIA AOCTYN nocne oTkasa pyHKuMn BezonacHocTH, ByaeT nogeepxeH onacHocTy. [MpK 3TUX rpaHnyHbIX
yCMoBKAX OTCYTCTBME NepcoHana B MOMEHT oTKaza pyHkuuu Be3onacHocT He cHuxaeT puck. (Ewe cyle-
CTBYET BEPOATHOCTb TOTO, 4TO OTKa3 ByaeT o6HapyKeH 1 aABuratenb 6yaeT OCTAHOBIEH A0 TOrO, KaK COTPYOHMK
BOMOET B ONAacHyo 30HY. 3TO MOXeT BbiTb y4TEHO B napameTtpe P, BEpPOATHOCTU BO3HUKHOBEHWA OMAacHoro
cobbiTKs.)

5.8 BepoATHOCTbL NpefoTBpPALLeHUsA UMW OrpaHuyYeHus Bpeaa A,

5.8.1 O6LwMe nonoxeHUn

OnacHas cuTyauusi nogpasymMeBaeT, YTo COTPYAHWK OeNCTBUTENBHO NOABEPraeTcsi ONacHOCTU, OHAKO
3TO elle He 03Ha4aeT, YTo eMy AeNCTBUTENbHO NPUYMHEH Bpen. [NogBepriuvicsa BO30eNCTBUI0 COTPYOHUK MOT
Bbl pacno3HaTtb cuTyauu 1 n3bexaTe Bpeaa coDCTBEHHbIMKM LeneHanpaBneHHbiMu aencTeuamun. MNoasepr-
LUMIACS BO3OEMCTBUIO MEPCoHan Takoke MOXET crydanHo u3bexaTb onacHOCTW. 3TW OOMONHUTENbHbBIE YCro-
BWSI MOTYT ObITb KONMMYECTBEHHO ONpeAeneHbl C MOMOLLLI0 BEPOATHOCTM NPEAOTBPALLEHMSA UKW OrpaHuyeHus
Bpeda — napameTpa A,,

Mpumep Bonpoca AN OUEHKM.

Ecnv npegnonoxunTh, 4TO COTPYOHWK NOABEPraeTca onacHOMy coBbITUO B ONacHOW 30He, TO Kakas Be-
POATHOCTb TOrO, YTO EMY AEACTBUTENbHO ByaeT npuynHeH Bpen?

Mpumep oTBeTa Afs OLEHKK napameTpa A,

BeposTHOCTb NpeaoTBpaLlleHns UnM arpaHnyeHnsa Bpeaa onpeaeneHa Kak BepOATHOCTb W BblpaykeHa
oencTeuTenbHbIM Yncrnom ot 0 go 1:

- 1 o3Ha4aert, 4TO COTPYOHWK, NOOBEPTLUMIACH BO3AENCTBUIO, ByneTt usberatb onacHoro BO3OencTBUA U
Takum obpas3om He NocTpagaer;

- 0 o3Ha4aerT, 4YTo NOCTpanaBLUMA NMOHECET ylwepb B KaxaoM criyyae.
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CnepnyeT OTMETWUTb, YTO MO OTHOLLEHWUIO K PUCKY MOMAPHOCTL napamerpa A, MoxeT BbiTb NpOTUBOMO-
MOXHON NO OTHOLLIEHWIO K NONSAPHOCTY NapameTpos P u F. B To Bpems kak ana P, F, 3HaveHune 1 ykaseisaet
Ha OKOHYaHuWe WKanbl BbICOKOro pucka, AnsA napametpa A, Bce Hao6opoT. COOTBETCTBEHHO, ANA KOHEYHOM
OUEHKN MOXHO UCNOMb30BaTE AONONHEHNe K A1 1 — A,

MapameTp A, cornacHo HacTosALeMy nofpasneny coderaet B cebe ABa acrnekTa npeaoTspalleHns:

- NpegoTBpalleHne Bpeaa LeneHanpaeneHHbIMU AeACTBUAMM NULA, NOABEPraloLLerocs onacHocTH;

- nNpepoTBpalleHne Bpena bnarogaps GnaronpuATHeIM 0bcTOATENBCTBAM UNKU BrNaronpuATHOMY CTeve-
HUIO 0BCTOATENLCTB.

3T aBa acnekTta MoryT ObiTb Bblpa)keHbl 0TAenbHO. [NepBbIi acnekT MOXHO 0603Ha4YMTL NapaMeTpoM
«NpenoTBpaTMMOCTby (A), @ BTOPOW acnekT — napamMeTpoM «yAa3BMmocTby (V).

Ecnu ya3BMMOCTb MCNOMb3YeTCA Kak OTAenbHbIM napameTp B HasHavyeHun SIL, To napameTtp A, B COOT-
BeTCTBUM C 5.7 BygeT 3ameHeH Ha A n V cnegyrowum obpasom:

(1-A)=(1-4)- V. (3)

5.8.2 YazsumocTtb V

YA3BUMOCTb MOXeT ObITk 3a4aHa Kak BepoATHOCTL TOT0, YTO Nuuam, NoABeprilMMcs BO3AeNCTBUIO onac-
HOW CUMTyaLuW, HaHEeCeH Bpea onpeaeneHHoro YpoBHS.

MapameTp ys3BumMocT V MOXeET npefcraesnaTs cobol npegoTepalleHe Bpeda tnarogapsa énaronpum-
ATHbIM 0GCTOsAITENbCTBAM MK BNaronprMaTHOMY CTEYeHWMI0 00CTOATEeNbLCTB.

[nsa cnegyowmx acnekToB ONacHoW CUTyaumMm MoXeT ObiTb YMECTHO MCNOMb30BaTh YyA3BMMOCTL B Ka-
YecTBe KOHKPETHOIo napameTpa:

- TOKCWYHOCTb W/MNKW KOHUEeHTpauus Bbibpoca BpeaHblX BEWECTR, HanpMMmep AbIMOBLIX ra3oB Npu cue-
Hapuu noxapa, nnu obLexnmMnyYecknx BeLWeCcTB Npy CUeEHapMn aBapun Ha XMMU4eCKOM NMPOU3BOACTBE;

- BEpPOSITHOCTb MOpPaKeHUsl OCKOMNKaMKu B cUeHapusax, rnpegycmaTpuBalolLMX MexaHudeckoe paspylue-
HWe ObICTPO ABMXKYLLMXCSA MEXaHU3MOB.

lNpumep Bonpoca ANS OLEHKHN.

Ecnu coTpyaoHWK noaBepraeTcsl onacHOMY CODLITUIO B OMACHOW 30HE W He NpeanpuHuMaeT OencTBUA
AN NpefoTBpalleHns UKW CMArYeHWs BO3AEWCTBUSA, TO Kakasi BEPOATHOCTb TOrMo, YTO emMy OeNCTBUTENbHO
OyoeT npuunHeH Bpen?

Mpumep oTBETa ANA OLUEHKN.

MapameTp V «YA3BMMOCTL» ONpefeneH Kak BEPOSTHOCTb W BblipaXXeH AeWNCTBUMTENbHbIM YMucnom ot 0
po 1:

- 0 o3HauaerT, YTO NoABEPraKwLLeMycs BO3OENCTBUIO Ny He ByaeT HaHeCeH Bpe[ YKa3aHHOro YPOBHS,
Jaxe ecnu oHo ByOeT NoaBepP)eHO ONacHoOCTY;

- 1 o3Ha4aeT, YTO NoABeprawLLeMycsl BO3OENCTBUKD NuLy ByoeT NpudYUHEH Bpen yKa3aHHOro YpOBHS B
KaXaoM crnyyae BO34eWCTBUS ONACHOCTU.

5.8.3 lMNpepoTBpaTtmocTb A

MpepoTBpaTUMOCTbL A MOXET DbITh ONpedeneHa Kak BepOATHOCTb TOro, YTO NOTEHUMAanbHO NoABEPKEH-
Hble onacHoCcTW nNuua naberawoT BO3AENCTBMA OMNAaCHOCTU BO BPEMS ONacHoOro cobbiTusA.

MpuMep oTBETa ANA OLEHKMN.

MapameTp A «[MpegoTBpaTUMOCTL» ONpeaeneH Kak BeposATHOCTL U BblpaXeH OeNCTBUTENbHBIM YMCTIOM
ot 0 po 1:

- 1 o3Ha4aeT, YTO COTPYAHMWK, NMOABEPrUMiACcH BO3AENCTBUIO, Hem3amMeHHo Oyaet usberatb onacHow cu-
Tyauuwm;

- 0 o3HauaerT, YTO NOCTpafaBLUMiA He CMOXeT n3bexaTb OnacHoW CUTyaLuu.

[na crniyyas CKpbITbIX OTKA30B 3HAYEeHWe, KOTOPOEe MOXHO NPUHATL ANA napaMmeTpa A, Nog4YNHAETCS aHa-
NOrMYHOMY rpaHUYHOMY YCMOBMIO, Kak 1 ans P, v F: npefoTepalleHne Bpeda MOXeT BbiTb paCCMOTPEHO Kak
CHWXEHWME pucKa TOMbKO NP AONYLEHWN TOTO, YTO 0TKa3 PyHKLMKM 6e30NacHOCTM pacno3HaeTcs, U CUTyaLus
BOCCTaHaBnMeaeTcs Ao He3onacHoro ypoBHA BCcNeAcTBUE OnpeferneHHoro Bo3geincteusa. Ecnu oueHka npu-
BOOMWT K TAKOMY pe3ynbTaTy, NPy KOTOPOM Bpeaa MOXHO Bbino 6bl M3bexaTs no BnaronpuaTHOMY CTEYEHUIO
0OCTOATENLCTB, AaXe He Oydy4yu 3amedyeHHbIM, TO ANA napaMmeTpa A HeBO3MOXHO OnpenensTb COOTBETCTBY-
IOLLLYI0 BEPOSATHOCTb.

ToT hakT, 4TO OTKa3 CKpbIT, He DygeT aBTOMaTU4eckn 03HavaTtb, YTO 3HadeHMe napametpa A pasHo 0,
ecnu nocregyrollee onacHoe cobbiTue OyaeT cnocobCTBOBaTL €ro BbISIBIIEHMHO.
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Mpumep — Cnyyaii NpeebllUeHUs cKopocmu npedomepamumb He@03MOXHO, maK Kak cobbimue, ces3aH-
HOe ¢ npuyuHeHuem epeda, npoucxodum mak 6bICMPO, YMo, KaK NPasus1o, HU caMmo cobkImue, HU e20 nocnegd-
cmeusi He Mo2ym 6bimb npedomepauwleHbl Oelicmeusmu compydHuka. Takum o6pa3oM, eepossmHocMb U3be-
Jamk onacHo20 cobbimus 6ydem paeHa 0.

5.9 Tunbl 3anpocoB U COOTBETCTBYHLLME NMHTEHCUBHOCTH coBbITUIA

5.9.1 Knaccbl cobbiTui

TepMUWH «3anpoc yHKUMK Be30NacHOCTU» MOXET ONMUChIBaTh pasnunyHbie Kracckl cobbiTui. OnncaHms-
MU COBBLITUI MOTyT BbITb, HANPUMEP, HUXENPUBEOEHHbLIE.

1) MoryT BbITh 3aaaHbl NpegBapuTENbLHO onpefeneHHblie YCrnoBua Anga cpabatbiBaHusa yHKUMn Bes-
onacHocTu. B npumepe cBeTOBO 3aBecChkl, 3alMLLaolWen OT KOHTakTa ¢ ABMXYLLMMUCA YacTAMKU MeTannope-
Kywiero obopygoBaHus, 3T0 onvMcaHme cobbiTUa OyOeT OTHOCUTBLCS K NMPOHWMKHOBEHWIO NpeaMeTa WK YacTu
Tena B NMIOCKOCTb 3aBECh!, 4OCTATOMHOM MO LWAPWHE U MO NPOAOIMKUTENBHOCTW ANs cpabaTbiBaHWsa (QYHKLWUHN.

2) 3apaHee onpepgeneHHble YCnoBua ans cpabaTbiBaHusa yHKUMKM De3onacHoCT MoryT ObiTh 3a4aHbl B
TOW cuTyauun, korga dyHkumns BesonacHocTu Heobxoguma Ans npefoTepaleHnsa ywepba unv epega nwboro
xapaktepa. B paccmarpnBaeMom npvMmepe 370 NPUMEHUMO, ECMN NpeaMET UMW 4YacTb Tena HacTonbKo rmy6o-
KO NMPOHMKAaIT B NNOCKOCTb 3aBEChl, YTO DaKTUYECKW BCTYNAKT B KOHTAKT C ABMXKYLLUMWUCSA YacTAMKU MaLUWHbI.
B otnuume 0T ycnoeui no nepevncreHunto 1 npexae BCEro NCKYakTesa 3anackl 6€30MacHoCTy.

3) 3apaHee onpepfeneHHble YCNoBMa ans cpabaTtbiBaHns yHKUMKM Be3onacHoCTM MoryT ObiTh 3agaHel
B TOW cUTyauwmu, korga dpyHKumna 6esonacHoCTM HeobxodMmMa 4N NpegoTBpalleHnsa NpuyYnHeHna Bpega nep-
coHany, v Bpen bynet He HUKe YPOBHSA CYLLECTBEHHOCTH, MPUHATONM Npu Ha3HadeHun SIL. B gpaHHoM npumepe
3TO NPUMEHUMO K TOM CUTYauKK, KOorga pyKa CoTpyaHUKa NpoTArMBaeTca K ABMKYLLUMMCS YacTaAM, TaK 4TO pyka
unu ee yacTtu ByayT oTpybneHel, ecnu mallnHa He ByaeT BOBpeMSA OCTaHOBMEHA.

MpyBeOeHHbIe BhILE ONMMCaHWSA COOLITUIA CTAHOBATCH DOnee KOHKPEeTHbIMU NMPWU NOCNefoBaTellbHOCTH
CcobbITMI OT nepeuyncrieHns 1 Kk cobbiTMAM no nepedncrneHunto 3. Kaxgblid knacc cobbliTUiA B NPUBEAEHHON
nocnefoBaTenbHOCTU MOXET DbiTh BKMKYEH Kak MOAMHOXECTBO B Npedblgywuii knacc cobeituin. CooTeeT-
CTBEHHO, KaK NpaBuUIo, UHTEHCUBHOCTb COBLITUIA yMeHbLUAaeTCa ANs TUNOB coBbITUI B NOCNefoBaTenbHOCTH
ot 1 go 3. B HacTosiWeM cTaHgapTe ANSA KaXKAoro M3 cneayrlmnx cobbiTUi Ha NnpumMepe 4aeTca KOHKPeTHoe
onpeneneHue:

- 3anpoc no 3.7 n 5.9.2;

- ucxoaHoe cobbiTve no 3.8 n 5.9.3;

- TpeboeaHue BesonacHocT No 3.9 u 5.9.4.

5.9.2 3anpoc ¥ UHTEHCUBHOCTL 3anpocoB

3anpoc M MHTEHCUMBHOCTbL 3amnpoCOB MOTYT ObiTb MPUMEHEHbI K NMoBOM cuTyauuu, KOTOpas Bbl3biBaeT
cpabaTbiBaHue DyHKUMKM 6e30MacHOCTH B AaHHOM MpUNOXeHUW. VIHTEHCUMBHOCTL 3anpocoB TakMMm 0bpasom He
ABNSIETCA HENnocpeAcTBEHHOW Mepor haKTUYEeCKOro prcka Hec4acTHbIX cnyyaes B 3TOM NpunoxeHun. MHTeH-
CMBHOCTb cpabaTbiBaHus yHKUMKM ynpaeneHns 6e30nacHOCTBH Takke MOXeT DbITb OnpefeneHa orpaHude-
HUAMW annapaTypbl U 3anacamu 6e30NacHOCTH, KOTOpkIe MOTYT BbiTh UCMONb30BaHbl B OTHOLLUEHUW MpedenoB
cpabaTbiBaHuAa. CnegoBaTenbHO, MHTEHCUMBHOCTL 3anpocoB cornacHo 3.7 06bi4HO He NogxoawuT B KadecTse
BXOAHbIX AaHHbIX gnsa npuceoeHns SIL.

5.9.3 UHuuumpyrowme cobbITUA U MHTEHCUMBHOCTb MHULMUPYIOLWMKMX CODbITUMA IR

Wuuvuunnpytowee cobbiTne MoxeT BbiTh 3adaHo Kak cUTyauusa, KoTopas npyvBedeT K ywepby wnu Bpeay
nwboro Buaa, ecnvu oHa He ByadeT npefoTBpalleHa yHkumen BesonacHocTy. K TakMm Bugam OTHOCAT Bce
crny4Yaun noTeHUMansHOro NoBpexaeHna cbopynoBaHus v NPOAYKLUK, a TaKke BCe He3Ha4YuTenbHbie NOBpeX-
OEeHUs, KoTopble HeoBXoanMo NpeqoTBpaTMTh C NOMOLLLI0 OYHKLMM Be3onacHOCTU, HO KOTOPbIE HE paccMa-
TPUBAKTCA KOHKPETHO npun 3agaHun SIL.

WMHnummpyowmne cobbitusa MoryT BbiTb CBA3a@HbLI CO CNeayLW MM MPUYMHaAMK:

- MOMEXWN UMK OTKasbl: MexaHW4yecKkne oTKasbl obopyAoBaHUsA, OTKasbl UCMOMHUTENBHBIX MEXaHW3MOB,
TaKMX Kak OBWraTenun unu nHeBMaTuveckue/rMapaenuyeckne NpyvBOAbl, BHELLHWE BO3LEWCTBMA (Hanpumep,
KonebaHusl aNeKTponMTaHWA), oWnbKN COTPYOHMKA Npu ynpaeneHun obopygoBaHUEM;

- xapaktep paboyero npouecca MallnHbl: ABUXEHWE PEXYLLMX WKW MpeccyrLlmx JYacTell, Henocpeg-
CTBEHHOE B3aMMOeNCTBUE YacTel MallWMHbl C COTPYOHUKOM B pabovyeM LuKIe MallWHbl, HENOCPeaCTBEHHOE
B3auMoZenCcTBMEe YacTel MalVHbl C YerTOBEKOM MpU 3arpyske/pasrpyske, HacTpolKe akcnnyaTauny unm ob-
CNYXUBaHWK;

- 0TKas (pyHKUMM HEMPEPLIBHOMO yNpaBneHus, Kotopas HeobxoguMa aAnsa npefoTBpalleHns HemMearneH-
HOro COo34aHns ONacHOM cuTyalumn B npouecce paboTbl MaLlUWHBbI.
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Boilwenepe4ncneHHbie NpUYMHbI MHULUUPYIOLNX COBBITUA TUMWYHBLI ANA NPUMNOXKEHUA, paboTawLwmx B
peXume C HA3KON YacTOTOW 3anpocoB, NPUNOXKEHUIA C BLICOKON YaCcTOTON 3anpoCcoB U B PEXMME C HEMNPEPbIB-
HbIMK 3anpocamu, B MOCefoBaTeNnbLHOCTU NepevncrieHnid. YactoTa BO3HMKHOBEHUS MOXET ObiTb onucaHa
WHTEHCMBHOCTBIO COBBITUIA, MHTEHCUBHOCTBLIO MHULMMPYIOLLUX COBbITHIA, 0603Ha4Yaemown Kak /.

®yHKLMA De3onacHOCTK, Kak NpaBuMno, NpefHa3HavyeHa AMs pacno3HaBaHUS UHULUUPYHOLWUX cOBbITHIA
¥ pearvpoBaHusi Ha Hux. MNpegnonaraeTca, YTO KaXKgoe MHUUMUpytowee cobblTue ByaeT 3anyckaTb peakuuio
hyHKUMM GesonacHoCTK, noka aTa yHKUKs paboTocnocobHa.

Ecnn nocneactensa MHALMUPYIOLLMX OTKA30B CMArYatTCca hakTopamMu, KOTOPbIE CHMTAOTCH MPUCYLLMMM
MallnHe u/unu ee pabovyemy npoLeccy, To 3TU PaKTOPbl TAKKE MOXHO YUYUTLIBATE B UHTEHCUBHOCTU UHULMK-
pylowmnx cobeiTWi. Hanpumep, ecnu coTpygoHUK, NOABEPrawLlLMiAca BO3AENCTBUIO, HE ABNAETCA ONepaTtopoM
MawuHel (00bIYHO B NepepabaTbiBalollMX NPOM3BOACTBAX), TO OEWCTBMSA onepaTopa, npefoTepallatkllme
onacHble cobbITuA, 06LIYHO MOTYT BbITh YYTEHbI B MHTEHCMBHOCTU MHULMMPYIOLWMX COBLITURA /g, a He B napa-
MeTpe npegoTBpaTumMocTH A,

Ecnu dyHkums GesonacHoCTM nNpegHasHadyeHa Ansa NpefoTBpalleHns KOHTaKkTa nepcoHana ¢ OBWKyLWn-
MUCSH MEXaHW3MaMW, TO UCXOAHOE CODObITUE MOXET ObiTh onpeaeneHo NMB0o oNacHbBIMU OBUXEHUAMU MaLLUHBI,
nubo onacHbIMW OBMXKEHUAMMW HE3aLULLEHHOTO COTPYAHUKA — B 3aBUCMMOCTUW OT TOr0, Kakoe U3 HUX MOXKET
npuBecTy Kk cpabaTbiBaHUO DYyHKUMKM Be3onacHoCTU.

5.9.4 3anpocsl (hyHKLMM 6e30NacHOCTM U MHTEHCMBHOCTL 3anpocoB (hyHkummn 6esonacHocTu Dy

3anpoc thyHKLMM BE30NECHOCTM MOXHO ONpefenvTb Kak CUTyauuto, B KOTOPOI aBapus C onpeaeneHHbIM
YPOBHEM Bpefa ANs nepcoHana MOXET NPoU30NTK, eCrni TOMbKO 3Ta PYyHKUMSA ynpaeneHus 6e3onacHoCTbo
ee He npeaoTepaTuT. COOTBETCTBEHHO, MHTEHCUBHOCTL COOTBETCTBYIOLMX COBbITHIA Dy MoXeT BbiTh onpeae-
neHa Kak MHTEHCMBHOCTL aBapuii yKasaHHOro TUna ¢ 3aJaHHblM YPOBHEM Bpeja Ans nepcoHana, KoTopble Obl
NPoOUCXOOMUMK MPU OTCYTCTBMM (DYHKL MK Be30nacHoCTH.

3anpoc dyHKkUMKM Be30nacHOCTU U MHTEHCMBHOCTL 3anpocoB yHKUMKM 6e30nacHOCTU MOTYT UMETL OCO-
©oe 3HayeHWe B KOHTEKCTE OLEHKM pUCKa, KOTopas WCMoSfb3yeTcs B Ka4ecTBe OCHOBLI A58 HasHadeHms SIL
W KoTOpasi Npeanonaraet 3afaHHbli YpOBeHb Bpeda MAsaM Kak 3NeMeHT cueHapusl asapun. B gaHHOM KoH-
TekcTe hyHKUMA 3anpallMBaeTCs C TAKOW e MHTEHCMBHOCTLIO, C Kakoi OHa hakTUYecky 4oMmKHa npenoTepa-
LWaTb YKa3aHHY aBapuio.

NHTeHCMBHOCTL 3anpocoB yHKUMK Be3onacHoCTU Dy MOXKET ObiTb MonyyYeHa U3 MHTEHCUMBHOCTU UHK-
LUMPYIOLWMX NPUHKUH NyTEM NpuMeHeHns Nioboro CHUAKEeHWs pyMcka, KoTopoe MoXeT ObiTb 3aaBreHo anga napa-
meTpoB P, F.unn 1 — A, [lpyrvmu crnoBamu, VHTEHCUBHOCTL 3anpocos Dy k dyHkuun GesonacHoctu Bynet
NPeACTaBnATb COO0N MHTEHCMBHOCTE MHULMUPYIOWMX COBBITUA /g, YMEHbLIEHHYO Ha 00LLY BEPOATHOCTbL
TOro, 4YTO yKasaHHbIN Bpes coTpygHukam ByaeT npegoTeBpalleH n 4To MmawivHa byneT nepesegeHa B besonac-
HOE COCTOsIHWE, He Mpenonarad BMeLwaTtenbCTBa CO CTOPOHbI (PyHKUMM Be30macHOoCTW. 3TO MOXHO onpede-
nuTL No dopmMyne

Dp=lg-P.-F.-(1-A). (4)

B cpopmyne (4) Iz npeacTasnaet coboi MHTEHCUBHOCTL MHULIMMPYOLWNX COBLITUIA. B cryyae BO3HWKHO-
BEHUA MHULMMPYlowero cobbiTus aBapuio MOXHO Obino Obl NpegoTBpaTuTE hakTopamu, NpeacTaBieHHbIMN
BP. - F - (1-A,). Ecnu aBapnsi He npedoTepalleHa aTuMmK haktopamu, To ee NPpeaoTBpaTuT yHKUns Ges-
ONacHOCTH.

Puck, KOTOpbIA OCTAETCS B MHTEHCUMBHOCTM 3anpocoB D B Ka4ecTBe MHTEHCWBHOCTY COBLITWIA, npes-
cTaenseT coboW pUCK, KOTOPbLIA MOXHO CHW3WTL C MOMOLLBIO (DYHKLMKM 6@30NacHOCTH.

Ha pucyHke 2 npefcraBneHbl MHULMUPYKLLME COBbITUS 1 3anpockl C COOTBETCTBYHLLUMMU UHTEHCUBHO-
CTAMM COBBLITUIA B MOZENW puUCKa.

OTOenbHble Crown 3alKThl NOKasaHbl CreBa Hanpaso B TOWM MOCNeL0oBaTeNbHOCTU, B KOTOPOA OHKM pac-
CMOTpEHbI Npy HasHaveHun SIL. B peanbHow nocnegoBaTenbHOCTH CODBITUIA PhyHKLMA Be30nacHOCTH 3aHN-
mana bbbl nepeoe MecTo crnesa, HEMeAMNEHHO pearnpys Ha ucxogHble cobbiTuga (cm. 3.10 gns Iq, 4.3.2 ans
onacHoro cobbiTvs 1 onacHow cutyaumm 1 5.10 Anst ypoBHsA onacHoctu Hp).

5.9.5 Mpepen gonycTMMOro pucka — napameTp L(s)

[na aBapui onpedeneHHOro YPoBHS! CYLLECTBEHHOCTU NPUMEHSIOT MaKCUManbHY0 WHTEHCMBHOCTb CO-
ObITWiA, KOTOpasa gonyckaeTcs Npu oueHKke pyucka. OHa COOTBETCTBYET MakCcUMarbHO AOMYCTUMOMY PHCKY:

Lisy= S Ermax: (5)

roe L(S} — npegen OonycTUMOTO pUcKa Ans OAaHHOW CyLLEeCTBEHHOCTH;
S — CyLLeCTBEeHHOCTb;
Ermax — MakcuMManbHO JonycTUMas UHTEHCUBHOCTbL COOLITWIA A4MNA AaHHON CYLLEeCTBEHHOCTH.
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b) Cutyauma c pyHKkumen GesonacHoCTH

PucyHok 2 — Cnow 3aLuTbl, MHTEHCUBHOCTU COBBLITUIA U X B3AMMOCBS3b

[na KaXkgoro ypoBHS CyLLECTBEHHOCTM aBapuiAHOTO cobbITMs Heobxogum npegen AoNyCTUMOrO pycka.
Ero moxHOo onpegenuts no dopmyne (5). L(S) MOXET DbITk 3aaH Kak MHTEHCUBHOCTb CODbLITUIA C YACIOM CO-
ObITUIA 32 eAUHNLYY BPEMEHMU (BpeMFI_1), obblvHO B eguHuuax 1/roa.

Yem BbiLLe KNnacc CYLLeCTBEHHOCTY aBapum, TeM HKe MOXeT BblTb YNCNEeHHOe 3HaYeHne COOTBETCTRY-
loLero Npeaena AonycTumoro pucka L g, Kak npaBuno, sHauerusi L gy Ans psfa Knaccos CyLeCTBEHHOCTH
pacrnonaralTcs paBHbIMK LIaraMu No AecATUYHOM norapudmudeckoi wkane, Hanpumep 10 B rog gna cy-
wecteeHHoct S1, 10~ B rog Ans cywectseHHocTn S2 1 T. 4. MeHee CyliecTBeHHble aBapui JOMyCKaTCs
yawle, Yem aBapuun bonee cylLecTBEHHbIE.

Mpegen [onycTMMOro pyucka oOblYHO HE YKa3biBaloT ABHO B OCHOBAHHbIX Ha rpadax MeTogax npu HasHa-
yeHun SIL, XOTA ero 4acTo MOXHO BbIBECTU M3 Takux rpadoB. Jlormyeckn HeBO3MOXHO BbiBECTW TpeboBaHue
MO CHWDKEHWIO pUCKa M3 OLEHKW pUCKa, He Nogpasymesasn npegena AonycTMMOro pucka.
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4

Cnegytowme onpegeneHnst JONOSHUTENbHBIX NapameTpoB MoryT ObiTe LenecoobpasHbl 48 onvcaHns
norvky HasHaveHus SIL B hopme ypaBHEHWH, T. €. MOrNYeckn TOYHbIM 0Bpasom:
Hg — WHTEHCMBHOCTL HECHYACTHLIX Cny4Yaes, faxe ecnv dyHKLMA ycTaHoBneHa. B cooTeeTcTByOLEN
nuTepaTtype 37O YacTO Ha3bIBAKT «YPOBEHb OMACHOCTUY»;
TR — VHTEHCMBHOCTL KOHTPOSLHOW MpoBepku dyHKLmMn 6esonacHocTy;
T, — wHTepBan KOHTPONbHbLIX NPOBEPOK (hyHKUMKM GesonacHOCTU, o6paTHas BeNUYUHa UHTEHCUBHOCTY
KOHTPOSIbHBIX NpoBepok Tg = 1/T,;
D, — cpeaHee Bpemsi Mmexay 3anpocamu dyHkummu 6esonacHocTu;
PFD,,, — BEpOATHOCTL OTKa3a oyHKLMM Be3onacHOCTW No 3anpocy;
RRF — koadduumneHT cHukeHusa pucka. OTHOLUEHUE MHTEHCUMBHOCTM TeX aBapWii, KOTOpbie NMPOM30LL-
nn 6bl 6e3 dpyHkumKn Be3onacHOCTU, K TeM, KOTOpble npou3ownu bel ¢ yHkumen 6esonacHoctn. RRF Takke
MOXHO onpenennuTb Kak TpebosaHue RRFreq. B atom cny4ae 3HaMmeHaTtenb MOXeT BbITb 3aaH npeaenom Jo-
NyCcTUMOro pucka: RRFIreq = DR/L(S).
Ecnu dhyHkuma BesonacHocTy paboTaeT B peXuMe C HU3KOW YacTOTOM 3anpoCcoB, Tak UTO el MOXeT BbITh
npUCBOEHa PFDaVg (cpenHAsa BepOSATHOCTL OTKasa Mpu 3anpoce), KoaULUMEHT CHUXKEHMS pUCKa TakKe MO-
eT BbITb Bblpa)KeH Kak 3HadeHue, obpaTtHoe PFDan: RRF = 1/PFDan.
3Tn onpeaeneHWs npeacTaBneHbl ANg NOMHOThLI, OAHAKO Aanee OHW He WUCMOoNb30BaHbl B HACTOALWEM

CTaHgapTe.

Tabnwuua 1-— OB3op napameTpoB

OboaHavyeHne [MapameTp 3HavyeHue PasmepHocTb
PFH BeposaTtHocTb onacHoro | MIHTEHCMBHOCTE OMacHbIX OTKa3oB yHKUMK | VIHTEHCMBHOCTE COBLITUA,
OoTKasa B vac ©6e30nacHOCTK B peXUMe C BbICOKOW 4acToTOW | n/Bpems
3anpocoB UMY B HEMPEPLIBHOM pexume pabo-
Thl, YTO NPVMBOOMWT K YBEMWYEHUIO OLEHWBaEMO-
ro pucka (cMm. 5.5)
PFDEWg CpegHas BepoaTHocTb | [NMpumeHuMo Kk dpyHKUMK BesonacHocTu Tonbko | BespasmvepHas, geicTBu-
oTKasa no 3anpocy B pexmme paboTbl C HWU3KOW 4acTOTOW 3anpo- | TenbHoe Ymcro ot 0 o 1
COB: BEPOATHOCTb HaxoxaeHwus dyHkuun Gea-
ONacHOCTW B COCTOSIHMKM OTKas3a, Kak cpegHee
3Ha4yeHue no BpemeHu (cm. 5.5)
P, BeposaTHOCTL  BO3HUMK- | BepoATHOCTb TOro, 4TO onacHoe cobbiTue Npo- | bespa3zmepHasn, OencTBU-
HOBEHWHA OMACHOrO CO- | M3OKMAET B peaynstate oTkasa dyHkumm Bes- | TensHoe yncno ot 0 go 1
ObiTnA onacHocTu (cm. 5.6)
F Boagencteue BepoaTHocTe TOro, 4to B MOMEHT onacHoro | bespasmepHoe, gencrteu-
coObITMA YenoBeK HaxoOuTCs B ONacHOW 3oHe | TenbHoe yucno ot 0 go 1
(cm. 5.7)
A, BepoaTtHocTe npenoT- | BeposTHoCTb TOro, 4To noTeHuMansHo nof- | bezpasmepHas, OencTBu-
BPALLEHUS UMW OrpaHu- | BepriuMeca BO3AEWCTBUIO Nnuua He nonyyat | TensHoe yYncno ot 0 oo 1
YeHWs Bpena Bpeda ONpefeneHHOro YpoBHSA CyLLECTBEHHO-
CTK BO BpeMsi onacHoro cobeitua (cm. 5.8)
A MpenotBpatumocTs BepoaTHOCTL TOro, YTO NoTeHUuansHo noaeep- | BeapaavepHasi, gencteu-
EeHHble onacHoCTU nuua wmaberaldoT Bo3geil- | TensHoe yucno ot 0 4o 1
CTBUSI ONACHOCTW BO BPEMS OMACHOMo cobbITUs
(cm. 5.8.3)
Vv YA3BMMOCTL BepoartHocTte TOro, 4to nuua, noaseprwmeca | bespasmepHas, OencTBU-
BO3[EMCTBUID OMAacHOW cuUTyauuu, AeWcTBW- | TenbHoe Yucro ot 0 go 1
TEMNLHO MOHEeCYT Bpen ONpeferieHHOro YPOBHS
CyLLEeCTBEHHOCTH (CM. 5.9)
Ir MHTEHCKMBHOCTb MHUUW- | MIHTEHCMBHOCTL COBLITUIA, KOTOpPbIE 3anyckatloT | MHTEHCMBHOCTE COBLITMA,
UPYHOLLMX COBBITUNA hyHKUMO Be30MacHOCTU, MOCKOMbKY cOCTosA- | n/Bpems
HWEe MalUWHbI UNKU MONOXeHWe nepcoHana no
OTHOLUEHWUIO K MaLUMHE HECYT MOTEeHUMaNbHYIO
onacHocTb (cM. 5.9.3)
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OkoHYaHue mabnuuysi 1

Obo3Ha4veHne MNapametp 3HaveHune Pa3wmepHocTb
Dg MHTEHCMBHOCTL 3anpo- | MHTEHCMBHOCTE COOLITUIA, NPWM KOTOpbIX Bpen | MIHTEHCUMBHOCTL COBLITUNA,
coB 6e3onacHocTu MOXeT ObiTb mpuumHeH 6e3 BmeluaTenscTBa | n/Bpems
dyHKuMKM BesonacHocTu (cMm. 5.9.4)
D, WHTepean zanpoca | CpegHuid nepvog BpeMeHU mexay ABymA 3a- | Bpewms
yHKUMKM  BezonacHo- | npocaMu yHKUMM Be3onacHoOCTU
CTH
3 Knacc cylwlecTeeH- | S ABNAeTcA nokasaTternem BenuyuHbl Bpena, | beapaamepHblil,  TOMbKO
HOCTH NPUYMHAEMOrO E€OWHWYHBIM - TUMUYHBIM - He- | KavecTBeHHOe onucaHve
CHaCTHLIM CNy4aem C paccMaTpuBaeMol onac-
HOCTbKO (cMm. 4.3.4)
Ls) Mpegen gonyctumoro | MakcumaneHo ponyctumasl cpegHss WHTeH- | MIHTEHCMBHOCTL coBbITuS,
pucka CMBHOCTb COBLITUA CyllecTBeHHOCTM S pac- | n/Bpems
cMaTpyMBaemMon onacHocTu (cMm. 5.9.5)
Hg YpoBeHb ONacHocTU WMHTeHCUMBHOCTE  pakTUYecKMx HecdacTHbiX | MHTeHcuBHOCTL coBbiTvA,
cny4yaee ¢ oxmaaemsiM yuepoom (cm. 3.10) nispemsi
T, VHTepBan NpoBepKn MHTepBan KOHTPOmMbHBIX MNPOBEPOK dyHKuMM | Bpema
0e30MacHOCTH, aKTyamnbHbIA TONBKO B pEXMME
C HM3KOW YyacToToun 3anpocos (cMm. 5.10)
Tr MHTEHCMBHOCTE  NpO- | MHTEHCUBHOCTE KOHTPOMEHbLIX NPOBEPOK doyHK- | WIHTEHCUBHOCTL COBLITUS,
BEPKU umnn 6ezonacHoCcTH, NPUMMEHNMAas TOMBKO B pe- | n/Bpems
XWMeE C HM3KOW YacToTown 3anpocoB (cM. 5.10)
RRF KoadbdumumeHt cHwxe- | OTHOLWEHME WHTEHCMBHOCTU aBapuii, koTopele | Be3pasmepHsbiil, nonoxm-
HWS pUcka npounzownu 6el 6e3 dyHkuuKM BeaonacHoOCTH, K | TenbHOEe OeNCTBUTENBHOE
MHTEHCWBHOCTY aBapuid, KOTOpble Mpousownu | Yucno >1
Obl ¢ dyHKkuMen BGesonacHoOCTW, MPUMEHUMOE
TOMNBKO B PEXUME C HM3KOI YaCcTOTOW 3anpocoB
(cm. 5.10)

6 O6wwme npuHUMNbI obecnevyeHMA PYHKUMOHaNbLHOW be3onacHoOCTH

6.1 OcHOBHbIe NonoxeHus

6.1.1 NMpuMeHUMOCTb K NONHbLIM (PYHKLUAM

ObecneyeHne yHKUMOHaNbLHOW Be30NacHOCTM, BbINOMHAEMOE Ha OCHOBE OLEHKW pUucka, HeM3MeHHO
nprvMeHsieTca Ko Bcel pyHkummn BesonacHocTu. TonbKO BCA OyHKLMS, BKNOYasa BCe NOACUCTEMbI, cnocobHa
CHU3UTL puck. YTobbl NpUcBOMTL 3Ha4YeHne SIL nogcucteme Bcel cuctemsl BeszonacHocTH, Heobxogumo pac-
CMOTPETb MakCMManbHO OOMYCTUMYH BEPOSATHOCTb OTKa30B ANSA BCEM CMCTEeMbI W, pa3denve ee Ha YyacTu, Ans
KaXKOoW NoaCUCTEMDI.

6.1.2 CBA3b C PUCKOM

Uem BbIlE puUCK, KOTOpbIA MOXeT ObiTb onpegeneH Ansg dyHkuun 6e3onacHoCTM B KadecTBe LeneBo-
ro CHWXeHWsl, Tem Bbilue TpeboBaHMsa K nonHoTe 6e3onacHocTn Anga dgpyHkuun 6esonacHocT. CoOTHOLWEHKE
MeXOy MOKpblBaeMblM PUCKOM W Tpebyemol nonHoTon 6e3onacHoCTH MoXeT ObiTb OnpegeneHo npegenom
OOMyCTUMOTo pucka L(S).

TpeboBaHue NoNHOTLHI He3onacHOCTH K (OyHKUMK Be30nacHOCTN CTaHOBUTCS Donee BbICOKMM C yBenuYe-
HUEeM BEepOATHOCTM OMacHoro cobeiTua P, 1 ¢ yBenuyeHneM napamerpa BosaencTens F. Tpebosanns craHo-
BAITCHl MEHEE XECTKUMK C BO3pPacTaHUEM 3HAYEHWUs1 BEPOATHOCTU NpeaoTBpaLleHus UM orpaHuyeHns speaa
A, 1 3HAaYeHWA OONYyCTMMOro npedena pucka L(S). [L(S) SIBMAETCH MEHEE XECTKMM C YMCMNEeHHO Bornee BbICOKNM
3HayeHWeM.] 3To NpPOLLE M TOYHEE BbIPa3nTh NpPOCThiMK hopMynamu (cm. 6.2, 6.3 n pasgen 7).

6.1.3 Nornyeckaa He3aBMCMMOCTL NapaMeTpPoOB

OTOenbHblA akTop WnKu OTAenbHoe O0OCTOATENbCTBO YYMTHIBAKOT TOMBbKO O4MH pa3 B oOLUEl oLueHKe.
OTO TakKe YacTo BblpaXKeHo Kak TpeboBaHWe He3aBMCUMOCTU YPOBHEW 3aLUNThI.
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B otgenbHbIX cny4Yasax He MOHATHO, C MOMOLLLIO KABKOro napameTtpa OnMcbiBaeTcs TOT UMK MHOW 3NeMeHT
cueHapus aBapun. Hanpumep, npucyTCTBME COTPYOHMKA MOXET BbITh YY4TEHO B YCNOBUM MHULIMMPYIOLLETO CO-
GbiTua Iz unu B napametpe £ (cm. 5.7). AHanoruyHbIM 06pasom 4erCTBNS ONepaTopoB MO CHUXKEHWUIO pUcKa
MOryT 6biTb BbIpaXeHbl B /g (KOrda onepaTtop He fBMNSETCA NMUOM, NMOABEPralWMUMcs pucky) unm B A, (koraa
onepaTtop ABMNSIETCA NULUOM, NOABEPrawLlLnMca BO34eACTBU). KOHKpeTHbIe MeTOAOoNoMMKU U CpeacTea Takke
MOTryT pa3nuMyaTbCs B 3TOM OTHOLUEHUMW.

6.2 Pexum paboThbl C BbICOKOW 4YacTOTOW 3anpoOCOB UMW HeNpepbIBHbIA peXuM paboTol

Ona dyHkuMm Ge3onacHOCTU B pexumMe paboThl C BLICOKOW YacTOTOW 3aNpocOB UMM B HEMpPEepbLIBHOM
peXUMe BbILLEUINOXKEHHbIE NMPUHLMUNBLI BbIPAXAKTCH HUXKENPUBEOEeHHBIM 0Bpa3om.
YpoBeHb 0NacHOCTU Hg MOXHO NpeacTaBuTe crieayollein opmMynoii:

Hr=PFH P - F.- (1-A,). (6)

B npueenexHon dpopmyne (6) cooTHoweHne Hgy = PFH MoxeT GbiTb NonyYeHo U3 ypaBHeHUs XeHnun—
Kymamoto Hg = PFH - (1 - e'DR ' Tlfz). 3710 criegyeT M3 NpefnonoXeHus, YTO MHTEHCUBHOCTL 3anpocoB 6es-
onacHocTn Dy X MHTEpBarn KOHTPONbHbLIX NPOBepoK T, 3Ha4ynTensHo 6onee 1.

CooTBeTcTBEHHO, (hyHKUMA BezonacHocTn ¢ PFH gonxHa yooBneTBOpaThL cnedyLwwemMy YCroBuMio:

NHTEHCMBHOCTL MHULMMPYIOLLMX COBLITUI I, paccMmoTpeHHas B 5.9.3, He npumeHeHa B chopmyne (6).
MpuyrHa B TOM, YTO ANS ONACHOrO cobbITUA HEMPEeMEeHHO HeobXoaMMbl ABa YCNOBUS:

- Hanuyue UHULMUPYIOLLEN NPUYMHBI, KOTOPasa He YCTpaHAeTCAa MepoW 3alluTbl UMW CNOeM 3alUWThI, a
TONbKO hyHKUMeln BezonacHoCcTU. MIHTEHCUBHOCTbL CBA3aHHLIX COBLITUA — In;

- 0TKa3 yHKUMM Be3onacHOCTU. MIHTEHCUMBHOCTL CBA3aHHbIX cobbiTMin — PFH.

B pexume paboTbl C BbICOKOW YaCTOTOW 3aNpoCOB WM B HEMPEPbIBHOM peXuMe B 06Led UHTEHCUB-
HOCTW COBLITUIA, CBA3AHHBIX C COBNaaeHUeM obenx BhillenepedyncrneHHbIX NPUYMH, NONHOCTLIO NnpeobnanaeTt
BTOpas, 0Tka3 (yHKLMK Be3onacHoCTU ¢ MHTEeHCUBHOCTLIO PFH. YpoBeHb onacHocTu Hg orpaHuyeH MHTeH-
CUBHOCTBLI OMAacHLIX 0TKa30B hyHKL MM Be3onacHoCTH.

Mpeononoxum, 4To PyHKUNS BEe30MacHOCTU OTKasarna, U 3TOT 0TKa3 He Obin 0BHapyXeH ABHbIM Hapy-
WweHnem npouecca (napametp P,) unu HabniogeHreM BHUMATENLHOTO oneparopa uiv CTopoHHero Habnwoga-
Tens — napametp 1 — A,. B atom cnyyae oTkas yHkuum 6esonacHocti ByaeT ocTaBaThCs CKpbITHIM A0 Tex
nop, Noka cregywLwas MHALMUPYOLWas NpuinuHa He NpyMBeaeT K onacHoMYy cobbiTUiO. B 3aBUCMMOCTU OT npu-
NOXeHWs creayollee onacHoe cobbiTUe MOXET MPOM3OHUTH Yepe3 HEeCKONbKO CEKYH WITM Yepes3 HecKOoNbKo
Heaerb, YTO SIBMAETCA BHYLIWTEMbHLIM pa3bpocoM B MHTEHCMBHOCTV MHULMUPYIOWKUX cobbiTui /5. OaHako
TUMWYHOE BpEMS MeXay 0TKazamu OyHKLMM Be30MacHOCTN HE UMEET OTHOLLUEHUS K TUMMYHOMY BPEMEHU [0
cnenyroLwero MHULUMpyrLWero cobeiTusa. B pexume paboThl ¢ BbICOKOW YacTOTOM 3arnpoCOB MHTEHCHMBHOCTL
aBapuii MOXHO onpeaenvTb MO MHTEHCMBHOCTU OTKa3oB (PyHKUMiA BesonacHocTy no dhopmyne (6). 3To Takke
OTHOCMUTCS K PeXUMY C HEMpepbIiBHbIMUK 3anpocamMu.

6.3 Pexum paboTbl C HU3KOW 4acTOTOW 3anpocoB

Ans dpyHKuMK BesonacHocT B pexirme paboThbl C HU3KOM YaCcTOTON 3anpoCcoB BbllleyKasaHHbIe NPUHLN-
Mbl MOTYT BbITh BbIpaXeHbl creayol M o6pasom:

Hr=PFD,q Dr=PFD,y fp P~ F - (1-A) (8)

PFD,,q=1/2 - PFH - T,= PFH /(2 - T). 9)

®opmyna (7) moxeT OblTb NpuBegeHa Ans MYHKUUWM €OMHWYHOIO KaHana ¢ OOHUM WMHTepBarioM KOH-
TPONbHbIX NPOBEPOK. [ins obLen yHKLMK 3Ta U Npon3BogHble PopMynbl MOTyT BbiTb COOTBETCTBEHHO 0000-
LeHbl. B JaHHOM KOHTEKCTe AaHHbI KOHKPETHbIN criyydan BnonHe NogTBepXaaeT BCe BbIBOAbI.

CootHoweHune Hg = Dg - 1/2 - PFH - T; moXHO nonyuntb u3 ypaeHeHus XeHnu—Kymamoto Hg =
=PFH - (1 - e lr- TI’Z). 370 crnegyeT U3 NpeanosiokeHus, 4TO MHTEHCMBHOCTL 3anpocoB 6e30MacHOCTH
Dg * NHTEpBan KOHTPOMbHbIX NPOBEPOK T| 3HAYUTENbLHO MeHee 1.

PyHKUMs GesonacHoOCTH C PFDan [OrMKHa YOOBNETBOPATL CNeayLwemy YCnoBuio:

PFDan : IR - Pr : Fr (1 _Av) = L(S)- (10)
17
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7 HazHa4yeHue pexuma 3anpocos

7.1 Pexum zanpocoB. O6wWwmne nonoxeHus

To, uTo dyHKUMS ynpaBneHusi 6e3onacHoOCTEK paccmMaTpyBaeTcs Kak pyHKums, paboTawLas B pexnme
C HWM3KOW 4acTOTOW 3anpocoB, MO CYLLECTBY O3HayvaeT, YTo ob0ulas KonM4ecTBeHHasl OLeHKa pucka yvuTbl-
BAeT KOHTPOIbHble NPOBEPKN. ECNM KOHTPOsbHbIE MPOBEPKM MPOBOAAT AOCTATOYHO YaCTO MO CPABHEHUIO C
WHTEHCWMBHOCTbLIO 3aMpoCcoB, TO 3TO NO3BONAEeT obHapyxuBaThk OTKasbl yHKUMKM BesonacHocT A0 TOro, Kak
BO3HMKHET 3anpoc. Y4YeT KOHTPOMbHbBIX MPOBEPOK MO CYLLECTBY OTNMYaeT pexum paboTkl C HU3KOW 4acTOTON
3anpocoB, C 04HOW CTOPOHBI, OT pexuma paboTkl C BEICOKOW 4acTOTOW 3anpocoB UMW HENPEPLIBHOMO pexuMa
paboThbl, ¢ Apyron ctopoHel. CornacHo 6asoBon nornke o6ocHoBaHWS yHKUKMIO Be3onacHoOCTH MOXHO pac-
cMaTpuBaTh Kak yHKLWIO:

- C HU3KOW 4acTOTOW 3anpocoB, eCNn MHTepBan NepuoanYeckMx KOHTPOSbHBIX NPOBEPOK AOCTATOYHO
Mar Mo CpaBHEHUIO CO CPeaHUM NepuoaoM Mexay 3anpocamu;

- BbICOKOW 4aCTOTOM 3anpocoB UMK C HEMPepbIBHbIMK 3anpocamMu, eclii 3TO He Tak.

Ans eOVHWYHOrO KaHana ¢ o4HUM WHTEepBarioM KOHTPOIMbHbLIX MPOBEPOK MOPOroBOe COOTHOLUEHWE WH-
TEHCUMBHOCTY COBLITUIA MOXET BbiTb MONy4YeHO MyTEM NOACTaHOBKMW, OMpedensioller 3HadYeHue PFDavg no
dopmyne (9), B hopmyny (8) pacueTa ypoBHA onacHocTu. B peaynsrate nony4yaror:

Hg =PFH - [Ig/(2TR)] - P, - F, - (1—A). (11)

®opmyna (11) npyMeHMMa HeEMOCPeACTBEHHO K peXuMmMy paboTbl ¢ HU3KOW 4YacToTol 3anpocoB. OHa
NOBHTUYHA aHanoru4Hon cdopmyne (6) Ans pexxuma paboTbl ¢ BLICOKOW 4AacTOTOW 3anpoOCOB UNK C Henpe-
PbLIBHBEIMW 3anNpocamu, 3a UCKMKYEHNEeM OHOMO AONONHUTENbLHOro NapameTpa B npason Yactn — Ig/(2TR).
3TOT napameTp MOXHO Ha3BaTb (DakTOPOM KOHTPONbHbIX NpoBepok PTF:

PTF;, = Ir/(2TR). (12)

daKTOp KOHTPOIMbHbLIX NMPOBEPOK MOXET OblTb WCMONb30BAH AN OMNUCAHWA CHUXEHWS pUcKa 3a cuyer
BbINOMHEHUS! KOHTPOMbHBLIX NPOBEPOK. KOHTPONbHLIE NPOBEPKN CTAHOBATCA 3(P(EKTUBHBLIMK, €CN YacToTa
KOHTPOIbHbIX MPOBEPOK OAHOMO NOpPAAKa C MHTEHCWMBHOCTLI WMHUMLMKMPYOLWEero cobbiTua. Yem Gonblue KoH-
TPONbHLIE NPOBEPKM CHUXAKT PUCK OTKA30B (PYHKLUMIA Be30nacHOCTU, TEM Yallle OHa KOPPEKTHO pearnpyet Ha
NHULMUPYIOLLME coBblTUSI. PAKTOP KOHTPONbHLIX NPOBEPOK AOCTUraeT 3HadeHusa 1 unv 6onee, ecnm MHTEH-
CWUBHOCTb MHULMMPYROLWNX COBBITUIA CIULLKOM BbICOKA NO CPABHEHWIO C HaCTOTOW KOHTPOMbHbIX NPOBEPOK UMK
€CINU KOHTPOJSbHbIE MPOBEPKU He NpoBoAsAT. Touka nepexoda Mexay npusedeHHbIMU Beille dopmynamu (6) u
(8) moxeT BbITb ONpegeneHa cneayow M obpasom:

I/(2TR) = 1 unm I = (2TR). (13)

Ecnv MHTEHCMBHOCTL MHULMMPYHOLWKMX COBbITUIA NpeBbIllaeT YABOEHHYHK YaCTOTY KOHTPOMbHbLIX NPOBeE-
pOK, TO (paKTOpP KOHTPOMbHLIX NPOBEpOK BoMblue He WUCNOMb3YKT. DTO 3KBUBANEHTHO €ro MPUMEHEHUK CO
3Ha4veHwem 1.

Dopmynbl, NPUBEAEHHBIE B pa3aene 6, ABNATCA NpUBRNMKEHHBIMU, ONUCLIBAIOWUMW TE Crydawn, korga
4yacToTa 3anpocoB b0 NpedenbHO BbiCOKasi UMK 3anpockl HenpepbiBHbIe, NMMB0 YacToTa 3anpocoB HU3Kas.
AKTyanbHble CTATUCTUYECKME AaHHbIE HE AalT ckadkoobpa3Horo nepexoda OT O4HOMO BWAA CTAaTUCTMKK K
apyromy. CnegoBartenbHo, cyllecTByeT gpyroe o6obuleHHoe BbipaxeHue gns dopmyn (6) u (9), onuceiBato-
Lee NNasHblid nepexon. DTOT NEPEXo 4acTo ONMCLIBAETCA B NMTepaType ypaBHeHneM XeHnn—KymamoTo. B
COOTBETCTBUM C TEKYLLMMWN 0603HAYEHUAMK 3TO ONpeaeneHo cneaylwmrM obpasom:

PTFue=1-€e PR T2, (14)

MCI’IOJ’IbayH YpaBHEHNE XEHJ'IM—KyMaMOTO Anda 3Ha4eHuA dpaKTopa KOHTPOINbHbIX NMPOBEPOK, NMosy4akT
ANA YpOBHA ONMacHOCTU HRZ

Hg=PFH - (1-ePr"T/2)- P -F - (1-A). (15)

B dopmyne (15) annpokcumauum Ans BbICOKOW YacTOThI 3aMpOCOB UM HEMPEPLIBHLIX 3aMpoCcoB, a Tak-
e 4N HU3KO 4acToThl 3anpocoB 0bobLwatoTcs B 0AHOM BblpaXeHuu. [Ins npakTM4eckoro npumeHeHns 4o-
CTATOYHO MCMNOMNb30BaTh OAHO W3 ABYX NMPUOBNUKEHWA rPaHUYHBLIX CMy4YaeB B COOTBETCTBUM C 6.3 (Hu3kasn
4yacToTa 3anpocoB) WK 6.2 (BbiCOKas 4acToTa 3anpocoB MIW HenpepbiBHbIE 3aMpochl), B 3aBUCMMOCTH OT
Toro, 4to 6onble nogxoguT. Kputepun npuBeneHsl B 7.2.

Ha pucyHke 3 nokasaH npumep pacdeta MoAenu Ansi OAHOKaHanbHoW dyHkUMM Be3onacHocTh C WUH-
TEHCUBHOCTbIO onacHbix oTkasoB PFH, pasHoi 5 - 1078/u (cootBeTcTByeT 0,044/rog) M ¢ MHTEHCMBHOCTBIO
KOHTPOMbHbIX NPOBEPOK T, pasHon 1/3 roga.
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7.2 KpuTepun HazHa4YeHUNA

®yHKkuMoo 6e30MacHOCTM MOXHO paccMaTpuMBaTh Kak yHKUMIO, paboTalwy B pexuMe C HU3KOW
4acTOTOW 3anpocoB, €CNK BbIMONHAKTCA 0ba crnegylLllmMx ycrnoBus Nno nepe4ducneHusam a) u b). Ecnu ogHo
13 YCIIOBUI MO NepevncneHnno a) unn b) He NPUMEHSIOT, TO UCMONMb3YIT peXum paboTbl C BEICOKOW YacTOTOM
3arMpocoB UMW C HEMPEPbLIBHLIMK 3anpocamMu:

a) B yCMoBUSAX UCMNOMb30BaHMA PyHKLMK De30MacHOCT Yepes perynapHble NPOMEXYTKM BpeMeHn npeg-
YCMOTPEHbLI ¥ OCYLLECTBUMbI KOHTPOMbHbLIE MPOBEPKMK;

b) wHTepBan KOHTpPONbHbLIX NPOBEPOK HE MPEBbLILIAET YOBOEHHOIO CPeAHEro 3Ha4YeHnsa nepuoga Mexay
WHULMMPYOLWLMMW COBBITUAMM: DRIZTR <1, Torga DR < 2TR nnm TI <2 Dl.

M3K 61508-4 n ctaHgapTbl Ge3onacHoOCTM, OCHOBaHHbIe Ha aToi DasoBoW nybnukauwm no Gesonac-
HOCTW, ONpeaensiioT eLle OAUH KpUTepUi:

c) dyHkumo 6e30nacHOCTM MOXHO paccMaTpuBaTh Kak yHKUWMIO, paboTalollyo B pexumMe ¢ HW3KOW
4acTOTOM 3anpoCcOB, ECINM YacToTa 3anpoCcoB MeHee Of4HOro pasa B rofg (cm., Hanpumep, M3K 61508-4:2010,
3.5.16).

370 He CoBCeM NMOHSTHO, Tak KaK ecliu TEPMUH «4acToTa 3anpocoB» He ycTaHoeneH B MOK 61508-4, To
MokeT ObiTe Noboe u3 Tpex onpedeneHnii, ykasaHHbix B 5.10. Kakoe Obl M3 aTux onpegeneHni HW UCNonb-
30Banocb B KOHEYHOM UTOre, npegerbHoe 3Ha4YeHWe 4acToTbl 3anpocoB «OAMH pas B rog» ANfA pasgeneHus
pexMma C HU3KOMW YacTOTOW 3arnpoCcoB M PEXMMA C BbICOKOW 4acTOTOW 3arMpoCoB UMK C HenpepbiBHbLIMKW 3anpo-
camu He MoxeT BbiTb BbiIBEAEeHO 13 paccMoTpeHust BasoBoro obocHoBaHMS.

CyuwecTByeT pasyMHbl BEPXHWIA NPeAen MHTEHCUBHOCTU KOHTPOMEBHbLIX MPOBEPOK, KOTOPbIA MOXET ObITh
peannsoBaH B KOHKPETHOM MpUMeHeHUn dyHKLMK ynpaeneHus BesonacHocThio. [Mpegnonarad, uto vyactoTa
3anpocos, npeanoxeHHas B MOK 61508-4, MmoxeT BbITb B COOTBETCTBMM ¢ 5.9.3 Hanbonee NonHo BbipaXeHa
WHTEHCUBHOCTbIO MHULIMMPYHOLLMX COBBITWIA, TOrAa (DakTop KOHTPONbHbLIX MPOBEPOK Ig/(2Tg) ByaeT ceAsbiBaTL
npegensHoe 3HadeHve 1 B rog ANA 4acToTbl 3anNpoCcOB C MakCMMaribHOW BO3MOMXHOW MHTEHCUBHOCTLIO KOH-
TponbHbIX NpoBepok 1/2 B rog, T. €. 04Ha KOHTPONbHAaA NpoBepka kaxable Asa roga. CooTBETCTBEHHO, KOH-
TponbHbIE NPOBEPKM Yallle, YeM OAWH pa3 B ABa roAa, He ByayT cuntaTees adppekTUBHbIMK A5 0BHapyXKeHns
0TKa30B hyHKUMI Be3onacHoCTK A0 TOro, Kak BO3HVKHET cregyloLmii 3anpoc.

B coBpemeHHOI TexHWYEeCKOW NUTepaType, Kak NpaBumno, He nogaepxueatoT TpeboBaHme o Heabxoau-
MOCTW NPOBEAEHUSA KOHTPONbHbLIX NPOBEPOK Yalle, Yem oauH pa3 B Aea roga. OTCYTCTBYOT JoKa3aTenbcTea
TOro, Y4TO KOHCEHCYC MO 3TOMY BOMPOCY OOCTUIHYT B cTaHgapTax besonacHoctu. OrpaHudeHve B OOWH 3a-
npoc B rog Kk yHkunmn 6e3onacHoCcTn MoxeT BblTb 000CHOBaHO COODpaXKeHWsMU, BbIXOAALLMMKU 38 pamMKu
HacTosLlero ctaHgapTa. 3To He nogaepxkusaeTtca 6azoBbiM obocHoBaHueM. OrpaHMyYeHue B 04WH Fof MOXHO
MCMOMNb30BaTh B KAYeCTBE KPUTEPUS OMA pasfeneHus pexnmMoB paboThl ¢ BLICOKOW YacTOTON 3anpocoB UMK
C HEMNpepbIBHLIMK 3aNpocaMu M HA3KOW YacToToN 3anpocoB 6e3 Normyeckoro NPoTMBOPEeYns ¢ OpyrM copep-
XaHWEeM HacTosLwero ctaHgapTa.

Ewe oauH kKpuTepuin MOXeT BbiTb onpeaeneH cnegywwuMm obpasom. NpumeHsAT pexnm paboTbl ¢ Bbi-
COKOW 4acTOTOWM 3anpocoB UIW C HEMPEPbLIBHLIMKW 3aNpocaMin HE3aBUCMMO OT OPYrUX KpUTEpPUEB, ecrn OyHK-
uusa Be3onacHOCTU ABNSAETCS €4WHCTBEHHBIM YPOBHEM 3alluMThl, KOTOPLIA NpefoTBpallaeT nepepacTaHue
WHULMUPYHOLLEro cobbiTUA B aBapuio.

OTOT KpUTEpWiA He OCHOBAaH Ha CTPOro BEPOATHOCTHOM OOOCHOBaHWM M MOXET OTpaXaTb OnaceHus
NPOTUB AOMNYCTMMOCTW KOHTPOMbHbLIX NMPOBEPOK Kak Mepbl NpefoTBpalleHnss HecHacTHbIX cny4Yaes. [JaHHbIN
KPUTEPWIA TaIoKe MOXET OTpaxaTtb 0BLLeCTBEHHbIE UMK MONUTUYECKUEe 3anpochl. [TPUMMEHUTENBHO K KaTacTpo-
h1yecKnum aBapuaM MOXET OKasaTbCa HeAOMyCTUMbIM, HTOBbI paccmaTpuBaeMas cuctema 6es3onacHocTH Ha-
xogunack B HepaboyeM COCTOSIHUKM B TedeHre Niboro npoMexyTka BpemeHu. OgHako 3To nogpasymMeBaeTcs
yKe Torfa, Korfa BeposiTHOCTh 0TKa3a BooOLe onpefenseTcs Kak CBOWCTBO TEXHUYECKOW cucTemsl. Bonpoc o
TOM, OEACTBMTENbLHO M Ha3HaYeHWEe pexuma paboThl C BbICOKOW 4acTOTOM 3aMpoCoB UMW C HEMPEPbIBHLIMU
3anpocamMy NpuBoaNUT k Bonee npueMnemMon cuTyaunn, HeobxoaMmo onpedensTh B KAaXA0M KOHKPETHOM Cy-
yae, Tak Kak 3TO He siBnseTcH YacTbio Hba3oBoro 060CHOBaHKA.

8 BzaumocBsass c UCO 12100

OnpegeneHnsa B HAcTosleM cTaHgapTe MoryT 6BbiTb CBA3aHbl C onpefneneHusaMU, NpUBEAeHHBIMU B
NCO 12100 : 2010 (cm. Tarkke pucyHok 3 B MCO 12100 : 2010). P1ck 1 cyLLeCTBEHHOCTb Bpeaa onpeneneHsl
maeHTuyHo B MCO 12100 : 2010 1 B HacToALLEM cTaHaapTe.

MNon BepOATHOCTLI0 HAHeceHUs yuepba Ha pucyHke 4 ByoeT nogpasymeBaThCsa YacToTa 3anpocoB, a He
BEpPOATHOCTb B TEPMUHOMOTMM HAcCTOALLEro cTaHgapTa.
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BepoaTHocTb HaHeceHus ywepba cornacHo MCO 12100 : 2010 cocToUT M3 TpeEX 3NEeMeHTOoB.

1) 3nemeHT pucka «NoJBepXeHHOCTb Yenoseka (nuy) onacHoctuy B MCO 12100:2010 BeipaxeH napa-
MeTpOM BO3LOEWCTBUSA cornacHo 5.7.

2) BnemeHT pUcka «BO3MOXHOCTb U3bexaTb UMW orpaHudnTE yillepb» BblpaeH BEPOSITHOCTLIO NpeaoT-
BpaLleHus unu orpaHudeHns yuepba cornacHo 5.8.

3) 3nemeHT «BO3HWMKHOBEHMWE ONAcHOro CobbITMAY, NpeacTaBneHHbIn Ha pucyHke 3 MCO 12100, moxHo
onpefennTb C MOMOLLbHO:

- (Ig * P,), ecnu cbyHKUMA 6e30NacHOCTK OTCYTCTBYET;

- (PFH - P,) — ons dyHkuum 6e30nacHOCTU B PeXMMe BbICOKOW YacTOTbl 3aMpOCOB UK MOCTOAHHBIX
3anpocoe;

- (PFDavg - Iz - P,) — anst pyHKkuum 6e30nacHoCTH B pexume paboTsl C HU3KOI YacToTOW 3anpoCoB.

BepOﬂTHOC’I‘b HaHeceHuA

yuep6a
BosMoxHOCTb NepcoHana
NOABEPIHY TECA TAKOA
CyllecTBeHHOCTL ONacHoOCTH
Puck, - ylwepba, KOTOphIi *®
OTHOCALLMACA MOXeT BbiTb BeposTHOCTb HACTYNgHNS!
KEQHKpETHON HeAHGCaH onacHoro cobbiTUA
ONacHoCTH paccMaTpMBaeMon
ONacHoCTLIo

BoamonHocTe Mabexarb
yiiep6a UM ero orpaHuHuTbL

PucyHok ocHoeaH Ha MCO 12100 : 2010, pucyHoK 3 (M3MeHeH)

PucyHok 4 — 3OnemeHThl pucka cornacHo MCO 12100

9 MeToabl n cpeacTBa ans obecneyeHns (pyHKUMOHANBLHOM 6e3onacHOCTH

9.1 O6wuMe NnonoxeHus

MeToabl v cpeacTea ansa onpeaeneHns aHadeHuin SIL unu PL, rpadbl pUcKoB, MaTpuLbl PUCKOB, MeTobI
nogcyeta 6annoBs 1 T. M. NO CYLLeCTBY ABNAKTCA npeacTasneHnamu dopmyn (7) unm (10) ¢ ucnons3oBaHUem
rpacuyeckux cpeacTs unu Tabnuy. 3Ty NpeacTaBneHus MoryT BeITe NONyYeHbl U3 AaHHBIX (POPMYIT COrmacHo
cnenywLlen nocrnenoBaTensHOCTU:

- BbIBOp MCNONbL3yEeMbIX NAapaMeTpOR;

- norapucMUpoBaHue napameTpoB;

- OUCKpeTu3auns norapMMrUYecknx napaMmeTpos;

- onpegeneHue 3HadeHun BannoB HAaCcTpoNKaM OTAEeNbHbIX AUCKPETHLIX NapaMeTpoB;

- KOOWpOBaHWE B3auMOCBA3en mexay bannamu n Tpebyemon nonHoTon BezonacHoCcTU B rpaduyeckom
JepeBe pelleHui (rpadpe puckor) nnu B Tabnuue (tabnvua puckos, MatpuLa pUCcKoB);

- HacTpolKa 1 aganTauus, TakMe Kak orpaHuyeHne npeanaraemoro nytu (KomevHaumMy napamMeTpoB) B
KOHLEeBbIX BepLUMHaX rpadia, HacTporKa napamMeTpoB U T. M.

[aHHbIA Nogxo4 NPUMEHUM TONBKO K PEXUMY C BLICOKOW YaCcTOTOW 3anpoCcoB, UMW NOCTOSIHHLIMUY 3anpo-
CcaMu, UMK C HU3KOI YacTOTOW 3anNpoCcoB BO BCEX TUMMYHBIX criydasix. Beibop mexay sTumm pexxumamu paboThbl
JenarwT 40 Toro, Kak byayT Mcnons30BaHbl METOObI, OCHOBaHHLIE HA rpadax, Tabnuuax unu MetTogax nogcuye-
Ta 6bannoe gns onpegeneHus 3HadeHus SIL.

B HacToswem cTaHOapTe He OTAAeTcH NPeanoYTEHVME HW OOHOMY M3 OMWCAHHBIX MEeTOAOB ANSA onpe-
aeneHus aHadeHms SIL, a Takke WMCMONMbL30BaHUID TakKUX METOAOB MM paboTe TONbLKO ¢ MateMaTU4ecKUmM
copmynamu. YnucnoBan TOMHOCTb He SIBMNSAETCS [MaBHOW 3adadeid npw onpegeneHuy sHadenusa SiL. [aHHoe
onpegeneHne OCHOBaHO Ha HeDOMbLUOM KONMYecTBe BXOAHbIX NapaMeTpoB, KOTOpble B DOMbLUMHCTBE Chyya-
€B MOryT BbITh OLIEHEHLI KONMYECTBEHHO C OFPaHUYEHHON TOMHOCTLIO. Takum oBpasom, Ansa meTofa onpege-
NEHUS MOXHO J0OMYCTUTL KOHKPETHYIO CTEeMeHb YMCNOBOW HETOWMHOCTK, ecrnu 3To obrneryaert 3agadqy nonb3oBa-
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Teno unu TpebyeTcs KOMNPOMKUCT AR APYTMX FpaHuYHbIX yenosuid. OgHako He cnegyeT HapylaTtb OCHOBHYH
TNOTWKY, KOTOpasa npeacTasneHa BbIOOPOM M BHYTPEHHMM COLEp)KaHWeM napameTpoB, WX pasMepHOCTAMMU
(T. €. B OCHOBHOM — E;pems:l’1 nnn 6e3pasmepHbIMU) U UX OTHOLLEHUSMMU.

Mpumepbl NpUMeHeHUsa MeToLoB ANs obecnedyeHusa oyHKUMOHaNbLHOWM Be3onacHoCcTy NpueeaeHsl B Npu-
noxeHun A.

9.2 Bbibop He3aBUCUMBIX NapaMeTpoB

MeTtog HasHa4yeHus He 0ba3aTenbHO MCNONb3YET Kaxabli U3 napaMmeTpoB B dhopmynax (7) unu (10) kak
He3aBUCUMbIA. JTOrMYECKN 3TO 3KBMBANEHTHO UCMOMb30BaHUIO OMpeferneHHbIX BepoATHOCTEN TOMNBKO CO 3Ha-
JYeHnem, pasHbiM 1.

Hanpumep, ecnu B KOHKpeTHOW oBnacTu TEeXHWYECKUX MPUINOXEeHW BCE COOTBETCTBYKOLLME OTKa3bl
dyHKUMIA Be30MacHOCTN CHMTAIOTCH CKPbITEIMW OTKasaMu, TO OTCYTCTBYET HEOBX0OMMOCTL MCNONbL30BaThL Na-
pameTpbl P, F. 1 (1 - A,) B MeToae onpeaeneHnsa sHadeHns SIL aAna naHHoro KOHKpeTHOro npunoxeHus. Mo-
A00HblIE NapamMeTpbl HEM3MEHHO ByayT NpuHUMAaTh 3Ha4YeHwe 1 B 4aHHOM KOHTEeKCTe.

B kavecTtBe Bonee pacnpocTpaHeHHOro npumMepa oblenpuHaTeie rpadibl pucka Ana onpegeneHus SiL
hyHKUUAM B pEXMME C HA3KOW YacTOTOW 3anpocoB Wcnonb3ykT napametp W («W» — «Wahrscheinlichkeit»,
T. €. BEPOATHOCTL). MapameTp W MOXHO NpeacTaBuTb Kak npoussenenve I - P, B dopmyne (10). 31 rpadbl
PWCKOB He Y4MTbIBAKT YACTOTY UHULMMPYIOLWKUX COBbITUIA Ip 1 P, no otaensHocTu (cm. M3OK 61511-3, npuno-
»enus D m E).

9.3 NorapudmmnpoBaHue NnapamMeTpoB

MpumeHeHne ymHoxeHus B BazoBbix dopmynax (7) u (10) ona onpegeneHua SIL MoxeT BbITh peanu-
30BaHO B rpadMyeckux CpPefAcTBax UNu MeTogax myTem norapuMUpoBaHUsi NnapameTpoB. TakuMm obpasom,
YMHOXEHWA MOTYT ObiTb BbINOMHEHbI KAK COXEHWUs. OTO NO3BOMNSAET, HANPUMEP, CTPOWUTL HOMOTrPaMMbl.

9.4 [IuckpeTnUzauua napameTpoB

Bonee TUNWYHBEIMK, YEM HOMOTpPaMMbl, ABMASKOTCS MeToAbl C rpacoM AepeBa peLlleHnid unu ¢ TabnuyHom
CTPYKTYpOWA, rae Nnomnb30BaTens MOXET BblOUpaTh TOMNBKO AMCKPETHLIE 3HAUYEHWUS ANA UCMONb3YeMbIX napame-
TpoB. B aTuMx meTtogax napameTpbl OMCKPETU3MPOBAHLI, Yalle BCero ¢ paBHOOTCTOSALMM LLaroMm B norapudo-
Mu4eckom maclitabe.

OuckpeTnaaums o3Ha4vaeT, YTo HenpepbIBHbIA YACITOBOW AManas3oH npeacraenedH Habopom OUCKPeTHbIX
yucen. 3To MOXHO NPOMNMKCTPMPOBAaTL Ha WKane PFH, koTopas yacTo npegcTaBnsaeTcsa TONbKo Kak Habop
OUCKpeTHbIX ypoBHen SIL, Takux kak SILO, SIL1, SIL2 v 1. g. B nocnegoBatensHoCTH 3HadeHUA SIL KkaxabIi
OVCKPETHBIA YPOBEHb 3aMeHSsIET U NPeACTaBMsaeT Leny Oekady Ha HenpepbiBHOW wkane PFH B eguHuuax
h™1 unn PFDaVg (cm. pyucyHok 5). MNpUHLUKMN OUCKpeTU3aunn HenpepbIBHOTO YUCIOBOrO napamMeTpa nokasaH ¢
nomoLybio wkansl PFH B eanHuuax [4—'], koTopas npeactasneHa AuckpeTHO Habopom 3Haderuin SIL.

[ 108 (100 | (107 ) [ 109 |

I l

PucyHok 5 — [uckpeTnsauma napameTpoB

9.5 OueHka napamMeTpoB B 6annax

Ecnu BxogHbie napameTpsl Ans onpegenenus SIL ucnonbayoT B NorapuMU4eckn AUCKpeTU3npoBaH-
HOM cbopmarte, TO OHW MOTYT BbiTk NpeacTaBneHsbl HeGoNbLW MMM HaTypanbHbIMU Yucnamu unu Gannamu. Ta-
BryMYHbLIA MeTog onpedeneHus UMM MeTod onpeaeneHnsl Ha ocHoee rpadoB faeT Tpebyemoe 3HadeHue SIL B
pesynstate obuein cymMmmbl 6annos. [JoGasneHme Gannoe MoxeT ObiTh BbINOMHEHO Ha rpade Aepeea pelle-

22

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 26 /40
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71454-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68856
https://gostexpert.ru/gost/gost-71454-2024?utm_source=pdf&utm_medium=68856&utm_term=page

FOCT P 71454—2024

HWUIA. 3TO NpUHLUUN paboTsl rpadga puckos. Tabnuubl pUCKOB UM MaTpULbl PUCKOB CBA3bIBAKOT CyMMYy Bannos
No OOHOWM OCK K NapameTp CYLLEeCTBEHHOCTM N0 APYroi ocK co 3HaYeHuem Tpebyemoil NonHoTel 6e30nacHoCTy.

CucTtema nogcuyeTta 6annoB Bo BCeX crny4yaax bygeT COOTBETCTBOBATL CNeayLL MM NPUHLMNAM, KOTopble
npoaHanuanpoBaHbl B NPUAOKeHUK A:

- Ans napameTtpos P, F, 1 — A, 1 Iz 3Ha4yeHue 6annos Bo3pacTaeT C yBeNMYeHMeM 3HadeHus napa-
MeTpa;

- Ons napaMeTpa S 3HadeHWe BannosB BO3pacTaeT ¢ YBENWYEHWEM YPOBHSA cyllecTBeHHOCTU. CooTBeT-
CTBEHHO, 3Ha4eHue BannoB yBenuyMBaeTcs C yMeHbLUeHWeM ONYCTMMOro npedena pucka L(S);

- aHanoru4HblM o6pasoM Anf nokasaTensa NonHoTel 6e3onacHoOCTH 3HavYeHWe BannoB Bo3pacTaeT C yBe-
nuyeHveM TpeboBaHWA K NOMHOTE, T. €. YBENWYMBAETCA C YMEHbLUEHNEM 3Ha4YeHUs NoapasyMeBaeMon Lene-
BOW Mepbl 0TKasa, T. e. PFH unn PFDan.

Mpu ycnoBun cobriogeHns M3noXeHHbIX Bbille MPUHLIMMNOB COOTHOLWeHWUA B chopmynax (7) u (10) MoxHo
npeobpaszoBaTth K creaylwemy BUaY, NPUrogHoMy Anst TabnuyHoro npeactaBnenns Unu B Buae rpados:

- ONs pexuma paboTbl C BbICOKOW 4acTOTOWM 3anpoCcOB WMNW C HEMpPepbIBHbIMKM 3anpocamu no dgop-
myne (7):

SIL=A-SC(S) +B - [SC(P,) + SC(F,) + SC(1-A))] + C; (16)
- Ons pexuyma paboTbl C HU3KOW YacToToW 3anpocos no copmyne (10):
SILzA-SC(S) +B - [SC(P,) + SC(F,) + SC(1 - A,) + SC(IR)] + C, (17)

rae  SC(S) — 3sHavenue B 6annax Ans ypoBHA CYLECTBEHHOCTU TakMx napameTpos, kak S, P, A;

SC(P,) — 3sHauenue B bannax napametpa P,;
SC(F,) — sHauenue B bannax napametpa F;
SC(1 - A,) — 3HaueHue B Gannax napametpa 1 —A,;

)

SC(/g) — 3HaueHvne B bannax napametpa /. KoacppuumnerTol Au B B hopmynax (16) u (17) Heobxoau-
Mbl, €CNK ANA AUCKPETU3aLUMK Pa3NU4YHbLIX NapaMeTpoB MCMNONb30BaNUCh pasHbie norapud-
MUWYECKUE LUKanbI;
napameTrp C — napameTp, KOTopbIi TpebyeTcsa Ana KOPPeKTUPOBKW NPOV3BONbHO BbIOPaHHOW HYNeBOW TOYKK
OLEHOYHOW LUKanbl B COOTBETCTBMM C NpeanonaraemMbiM JONYCTUMbIM PUCKOM.

B npunoxeHun A Ha npuMepax nokasaHo, Kak napametpbl B doopmynax (16) wnu (17) moryT BbITh No-
ny4YeHbl U3 KOHKPETHbIX rpadhoB PUCKOB UIM MaTpuy, puckoB. HackonbKo 3TO BO3MOXHO, yKasaHHble rpadbl
PUCKOB UK Tabnuia puckoB cOOTBETCTBYHT cdopMyne (7) Ana pexuma paboTbl ¢ BEICOKOW YaCcTOTOR 3anpo-
COB UMW C HEMNpPepbIBHLIMK 3anpocamMy Unv cooTHoleHuo no opmyne (10) ons pexuma paboTbl ¢ HA3KON
YacTOTOW 3anpocoB.

9.6 Bonee }xecTKkue MeToObl NogcyeTa 6annos

TepmuH «mMeTod nogcyeta HGannoB» WMHOrAA UCNOMbL3YKT B Gonee Y3KOM 3HA4YeHUWU OMA TexX MeToOoB,
KOTOpble KONMWYECTBEHHO ONPEeAensaioT OaHHbIA NapaMeTp Kak cymMMy 6annoB, CBA3aHHbLIX C KAYeCTBEHHbLIMU
acnekTamMu NpunoXeHusi. 3TM acnekTbl (PUKCHMPYHT B BOMPOCax ¢ NpedcnpeieneHHbiM HabopoM BO3MOXKHbIX
OTBETOB, KaXOblA M3 KOTOPbLIX CBA3aH C oueHkon. Oblwan oueHKka napameTpa MoxeT BbiTb onpegeneHa Kak
pesynbTupylolas CyMMa BCeX BOMPOCOB, CBA3aHHLIX C nmapameTpoM. Hanpumep, napametp 1 — A, MOXHO
KOMUYECTBEHHO ONpPEeAEnUTh C MOMOLLLH CAEAYHOLLUX BONPOCOB:

- Kak ObiCTPO pasBMBaeTCA aBapus OT NePBbIX NPU3HAKOB HapyLleHWsa 40 MOMHOTo BO34EeWCTBMSA onac-
HOCTW:

- MeHee yeM 3a 30 c — 10 bannos,

- o7 30 c go 2 MUH — 7 Bannos,

- B nepuog ot 2 go 15 mmH — 3 6anna,

- bonee 15 muH — 0 Bannos;

- HacKONbKO NoTeHUWanbHO NoaBeprallWMinca BO3OEeNCTBUIO NepCcoHan 3HakoM C paccMaTpuBaembiM
obopynoBaHneM/npoLeccom:

- mano — 10 6annos,

- yOooeneTBopuTensHo — 5 6annoe,

- 04eHb xopowo — 0 6annos.;

1 Tak nanee.
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B 3apgauyn HacTosiero ctaHgapTa He BXoauT o6CyxaeHne afekBaTHOCTU KOHKPETHbLIX BOMPOCOB, BO3-
MOXHbIX OTBETOB M COOTBETCTBYIOLLEH oLeHKW. Kak npaBmno, 3To npegnaraemblidi cnocob nony4ntb Konv4ye-
CTBEHHbIE OLEHKM W3 KAaYeCTBEHHbIX OMMUCAHWIM C YETKON BOCNPOU3BOAMMOCTLIO, €CMNKU BOMPOCH! ANS OLEHKM
a[eKBaTHbI U ACHbI, @ OLEHKWM YCTaHOBMNEHbI HaanexawuM obpasom.

B HacTosleM cTaHdapTe NpUMBeAEHbl MPUMEpPLI MapaMeTpOB M BHYTPEHHE NPUCYLLME UM 3HAYEHWSA, KO-
Topbie MoryT GbiTh LieNbH BOMPOCOB Ans oueHku. B 6.1 B kayecTBe NpvMepoB pacCMOTPEeHbl OCHOBHLIE MPUH-
LMMbI, KOTOPLIE Takke MOryT BbiTb MPUMEHEHLI K LierneBbIM acneKkTam creylwmnx OLeHNBaloLLLnX BOMPOCOB:

- KapKOblA acrekT, Ha KOTOPbIA HalueneH OueHOYHbIA BOMpOoc, foMmkKeH BbiTe 3dheKkTUBHbLIM CPeaCcTBOM
CHUXEHWUSs! pUcka. Hanpumep, CKOPOCTb pasBUTUSA OMacHOro cobbITUA SBNSETCA YaCTUYHOW MepOW CBA3aHHOTO
C HUM pUCKa TOMbKO B TOM Criydae, eclnu NoTeHUMansHo NofBepXeHHbIe PUCKY NuLa MMelT CpeacTea ans
npeaoTepaLleHWs BO3OeACTBUSA B TeMeHWe 3a0aHHOT0 BPeMEHN, Kak Npasuno, ¢ MallMHaMK UM NPOMbILLNEH-
HbIMUW NpoLeccamu;

- Koppenauus gorkHa ObiTb crnaboi MexXay pasHbLIMK acnekTamu, T. €. MexZdy OTBeTaMu Ha pasHble
BOMPOCHI MO 04HOMY NapameTpy. 3To 03Ha4YaeT, YTo OTBET Ha OAUH BOMPOC He A0MMKEeH 0TAaBaTh ABHOTO Npea-
NnoYTEeHWA OTBETaM, KOTOpbie ByayT AaHbl Ha Opyrie BONpochI.

B HacTosilemM cTaHgapTe Takke ONUCLIBAETCA NpUMMep MeToaa U3BMNeYeHus HesIBHOW KONMMYEeCTBEeHHOM
OCHOBbI U3 3aaHHOI CUCTEMbI oLeHKWU. Bee yTeepaeHusa B 9.5 MoryT 6bITb MPUMEHEHLI 1 K METOAAM OLEHKU
B Gonee yskoM 3Ha4YeHuUw.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumepbl MeTOOOB aHanKM3a Npu HasHavyeHuUu SIL

A.1 O6wme nonoxeHna

B HacToALLeM NpUNOXEHUM ANA HECKONBKMX TUMWYHBLIX NPUMEPOB OMUCLIBAETCH, KaK C MOMOLLLIO Nogxoaa, OCHO-
BAHHOrO Ha rpadpe pvckoB unu tabnuue, B COOTBETCTBUM C Ba30BLIMKU COOTHOLIEHMAMU no dopmyne (7) u popmyne (10)
MOXET ObiTe Mony4YyeHa NnocnefoBaTenbHOCTE BhiMMCNEHUA Ans onpedenenus SIL. 3To noaTBeEpKOAeT TO, YTO LUMPOKO
pacnpocTpaHeHHble METOAbLI OEACTBUTENBHO MOXHO paccMaTpuBaTh Kak OTAENbHbIE BIpXXEHNs HA30BbIX OTHOLLEHWIA.

Bbibop BxogHbIX NapaMeTpoB ABMAETCS NEPBLIM KPUTEPUEM — KPUTEPUEM cornacoBaHHOCTU. [Anga dyHkumm Ges-
0nNacHOCTU MPUINOXEHUS C BLICOKOW YaCcTOTOW 3anpoCoB UMK C HEMNMPEPbLIBHLIMUW 3anpocamMu 06bIYHO UCNONb3YHT cneayo-
LMe napameTphl:

- CYLLECTBEHHOCTb COBbITHS;

- BEPOATHOCTb BO3HUKHOBEHMA onacHoro cobbitna P,

- BoagewncTene F;

- BEpOSATHOCTbL NPEAOoTBPAaLIEeHUs UK OrpaHuyieHnsa Bpena A,

MapameTp «CyLlecTBEeHHOCTb CODBITUA» TpebyeTca HEM3MEHHO, TaK Kak OH OnpefenseT 3HavyeHWe O0MnyCTUMOro
npegena pucka. [pyrne napaMeTpbl MoOryT GbITb ONYLLEHbI, T. €. 3HAYEeHUe napaMeTpa paeHo 1, ecrnn OH HE UMEET OTHO-
LWeHWs K AaHHoW obnacTn npuMeHeHns. EQUHCTBEHHBIN NapaMeTp, KOTOPbI MOXHO pasfennTb HA KOHKPETHLIE acnekThl B
COOTBETCTBMM C TEM NPMMEPOM, KOTOPbIV NpUBEAEH B 5.9, — 3T0 BEPOATHOCTL NPEAOTBPALLEHUS UMK OrPpaHUYEHUA Bpeaa
nyTem pasgeneHus 3Toro napaMmeTpa Ha NpefoTBpaTUMOCTh B Honee y3KoM 3Ha4YeHUW U YA3BUMOCTb.

Ecnu cpencteo unn MeTog npeaHasHadeHsbl Ans pexxuma NpuMEHEHUs ¢ HU3KOW YacToTOW 3anpocoB, To TpebyeTca
[ONOMHUTENbHbIA BXOAHOW NapameTp, KOTOPLIA BKMOYAET YacToTy UHULMUPYIOWMX CoBbITUIA Iz. 3TOT napametp Gyaet
NMeTb pasMepHOCTL BpeMs™ ', 0BbIYHO B €AMHULIEX «B roa» Unu rog” .

CoOoTBETCTBEHHO:

- eCNV He 3aBUCUMBbIV OT BPEMEHW, TO METOL NO3BONAET ONpedennTe 3HavyeHWe nonHotel 6esonacHocTy ona pe-
XUma paboTbl C BICOKOW 4aCTOTOM 3anpoCcoB UNW C HeNpepblBHBIMW 3anpocaMu, KOTopoe MOXET BbITb cBA3aHo ¢ PFH B
Ka4ecTBe LieNeBOl Mepbl 0TKa3a;

- 8CNK C pa3MepHOCTLI0 BpeMsi™ !, To MeToa onpeaenseT 3HayeHne NoNHOTLI GeaonacHocT ANA pexuma paboTsl ¢
HW3KOW YacTOTOI 3anpocoB, KOTOPoe MoXeT GbiTh cBsAsaHo ¢ PFD,,, B ka4ecTBe Lenesoi Mepbl 0TKasa.

Bce meTonbl HazHayeHWs, npoaHanuanpoeaHHble B A4, A.5 n A.6, JOMmKHLI NpoUTK 3Ty Bas3oByH NPOBEPKY corna-
COBaHHOCTH.

A.2 HasHauyeHue 3Ha4yeHU 6annoB BBOAVMMLIM NapaMeTpam

B TabnnyHeIX nnu oCHOBaHHBIX Ha rpadhax MeToaax yCTaHOBINEHHOe napaMeTpy YMCrnoBoe 3HavyeHne Bannos vyacto
paccMaTpuBaloT Kak 3NIEMEHT BBOAMMbLIX AaHHbIX. ECnuv, Hanpumep, Ans napamMeTpa BO3AeNcTens F MOXHO Bbibpars F1
nwnu F2, to SC(F,) B dpopmynax (A.1) u (A.2) ecTecTBeHHO NPUMET 3HaveHua 1 unu 2. Takol e NPUHLUN NPUMEHSIOT,
HanpumMmep, k napameTpam cyuwecteeHHoct S1, S2 u 1. 4. Ecnun ynucnoBoe 3HadeHve GannoB napameTpa He O4YEBWAHO
HEMNOCPEACTBEHHO B KAYECTBE AMNEMEHTA BO3MOXHbIX BBOAWMbBIX AAHHBIX, TO EM0 MOXHO BbIMUCNWTL, CBA3aB C NOCneno-
BaTENbHOCTLH HATyparbHbIX YMCEN UMW 3aMeHWB YMCcnamin CUMBONbHYIO NocnenosaTensHoCTe. Hanpumep, nocnegosa-
TenbHOCTb YPOBHel adhdekTUBHOCTKU 3awwmThl oT PLa oo PLe moxeT BbITh CBA3aHa ¢ nocnenoBaTernbHOCTbH Yncen ot 1
0o 5 (cm. Tabnuuy A.1 B A.5).

A.3 OnpepeneHue npegenoB OoNycTUMOro pucka

Mpenen 0ONYCTUMOrO pMcka MOXHO MOMYYUTL C MOMOLLBI0 METOAOB Ha3HavyeHuaA SIL, BbiOpaB ypoBeHb CyLLECTBEH-
HOCTWU W Aanee AN BBOAMMbBIX OaHHbIX ana P, F.u 1 — A, UCnonb3ya MakcumarbeHble aHavyeHua 6annos. 31O COOT-
BETCTBYET YCTAHABNUBAEMbLIM 3HAYEHUAM NapamMeTpoB, KOTOPbIE NOAPa3yMeBatoT, YTo ApYroi crnocob CHUMKEHWUS pycka
OTCYTCTBYET, KpOMe NpUMeHeHus dyHKL MK BesonacHocTu.

Vicnonb3oBaHvwe MeTofa Ans PeXMMa ¢ BbICOKOW YacTOTOM 3anpocoB UMW C HEMPEpPLIBHLIMK 3anpocamMu NpuBoanT
K 3Ha4YeHWH NonHoThl BesonacHocTH, koTopoe B TepmuHax PFH npeacraenget makcumarnsHyH MHTEHCMBHOGCTL COOLITHA,
OOMYCTUMYHO ANs AaHHOMO YPOBHS CYLLIECTBEHHOCTU [CM. prcyHOK A.1 a)].

[Mpn ncnonb3oBaHWKM METOAA ANA PEXUMA C HWM3KOW YacTOTOW 3anpocoB HeobXxoaumo caenatb AOMONHUTENbHBIN
BblBOp B 3TOM npouecce. 3TO 3Ha4YeHne NnonHoTel 6esonacHocTy, paBHoe 1, KOTOpoe nNpeacTaensaeT PFDan. B nooxogax
Ha ocHoBe SIL Takoe 3HadyeHue («apyrue mepol») onpeaeneHo kak SILO, unu OM, unu A, unu noAgcTpoYHoe a Anga 3Ha-
YeHWa «Haanexalas UHXeHepHasa npakTukay. [laHHble 3HavyeHus ons PFDan COOTBETCTBYIOT CrieyloLwemy YUCNOBOMY
auanasoHy: 1< PFDan < 10. CnepoBartensHo, SILO unu akeuBaneHTHbie 0603HA4YEHUA BKMIOYAKOT 3Ha4yeHne 1 ang PFDavg
Kak Hanbonee KOHCEPBATUBHOE NMpeanonoXeHue. B pesynstate 310 NpuMBOAWUT K 3aBUCMMOMY OT BPEMEHMW BXOOHOMY na-
pameTpy, KOTOpbIA NMPEACTaBNAET B TEPMUHAX [ MaKCMManbHyH WHTEHCWBHOCTb COBBITUA, AOMYCTUMYID [ANA [aHHOTO
YPOBHS CYLLECTBEHHOCTM [CM. pucyHoK A.1 b)].
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B cooTeeTcTBMM C ONMCAHHBIM MOAX0O0M FpaCbbl PWCKOB Ha PUCYHKe A1 npeacTaeBnAwdT cneaywouwme gonyctuMble

PucyHok ocHoBaH Ha MCO 13849-1:2015, pucyHok A.1 (n3ameHeH)

a) Mpad ana onpepenexmna Tpebyemoro napamertpa PL, ana yHKuMKM GeaonacHoCcTH

81 r':paaua
Caj
-52 — Heﬂg;:::::ﬂ
TpaBMa
TNeTanbHUA
{53 Jmmazcuen
M, 4 uenopex
\VJ
TNetanereii
LS4 | wuamp Gones 10
ysnosek

npegenesl pucka:

- npunoxeHve A MCO 13849-1:2015, cywecTeeHHocTs S1 — PL ¢ — PFH makeumym 3 - 1076/ — ogHo cobuitve

3a 38 ner;

- npunoxenne A MCO 13849-1:2015, cyliectBeHHOCTb S2 — PL e — PFH makcumym 1 - 1077/4 — ofHO coBbiTue

3a 1142 ropa;

- VDMA 4315-1; cywwectBeHHocTb S3 — W1 — makcumym 0,001/roq — onHo cobbiTvie Ha 1000 ner.

B nepBom nepeuvcneHun pesynetatel NpubnnanTensHsl 1 Nony4eHsl B onvcaHHoOM noaxoge. He kaxawli rpad pu-
CKOB MOMHOCTLH COOTBETCTBYET YUCIIOBOW cxeme 6e3 oTknoHeHun (cMm. npumep B A.4). Ecnu npegen 4onyCTUMOro pucka
nony4eH U3 ogHoro rpadda PUCKOB UMM MaTpMLbI PUCKOB pa3HbIMW METOAaMM, TO BOSMOXHO, YTO pesynksTaThl OyayT otnu-
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PucyHok A.1 — OnpepgeneHune npenenoe AoMyCTUMOro pucka

b) PucyHok 8 uz VDMA 4315-1:2013-02. TypGomallmHbl 1 reHepaTtopb )

yaTtbCA ApPyr OT Apyra Ha nopAaAdoK BENMUYUHbI, 4TO 3aBUCUT OT COOTBETCTBYHLLEro MeToa Ha3Ha4YeHWA.

1) BocnpousseneHo ¢ paspetuerns VDMA.
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A.4 MaTtpuua puckoB Ha ocHoBe M3IK 62061

Ha pucyHke A.2 npeacTaeneH npumep Mmatpuubl puckoe 13 MCO 62061. ItoT MeToq onpegenedua SIL npegHa-
3Ha4YeH ANd UCMONb30BaHMA B MallMHax ¢ PyHKUMUEN ynpaBneHns 6e30NacHOCTLIO B peXUME paboThbl C BLICOKOW YacTOTOM
3anpoCoB MMM C HENPEPLIBHLIMKM 3anpocaMu. B Ka4ecTee BXOAHbIX NapameTpoB ucrnonb3osaHsl P, F.n 1 - A, B cooTeeT-
cTBuM ¢ chopmynoii (7). 3TM napameTpbl NpeacTaBneHsl B BUAe cyMMbl 6annos, Ha3blBaEMOW B AaHHOM KOHKPETHOM Me-
ToOde «knaccy (3aronoBok ctonbua Tabnuubl). 3Ha4eHrs nonHoTel 6eaonacHoCT NpUBEdeHsb! Ans 060MX YCTaHOBMNEHHbIX
NoHATKMI, Kak SIL, Tak 1 PL, B 3aBUCMMOCTM OT YPOBHEN CYLLECTBEHHOCTH.

HeobxoamMmo OTMETWTL, YTO A, COTMacHO MaTpule PUCKOB, MPEACTaBMNeHHOW Ha pUCYHKe A.2 npunoxeHua A
M3K 62061:2021, cootBeTcTByeT 1 — A, B HacTosilLeM cTaHAapTe, T. . CUMBOM A, MCNOML3YIOT B AOMNOMHATENBHOM 3Ha-
yeHuu. Kpome Toro, SIL 2 B knaccax 3 n 4 M3K 62061:2021 cHwkeH o SIL 1 n3-3a Hu3koro Banna Ans KNaccoB 4acToThl,
BEPOSTHOCTK U NpenoTepaLleHns yulepba.

Cnegnys noaxogy, onucaHHomy B A3, AonycTUMbIE Npenensl pucka MoryT ObiTh MOMy4YeHbl Kak NpubnvauTensHble
3Ha4YeHUA M3 rpadbl TabMULUBl C MakcUManbHbIM 3HavyeHreM BGannoe unu rpadgel «Knaccr». MakcMmansHOe KonMYecTBO
Gannoe B aToM Metoge — 15. MOXHO BbIOENUTE CreayoLWMe orpaHuyeHns:

- cyllecTBeHHocTb S1 — SIL1 — PFH makcumym 1 - 10-5/4 — oguH cnyyail npumepHo 3a 10 neT

unm PL ¢ — PFH makcumym 3 - 1078/4 — ogHo cobeitne npumepHo 3a 30 ner;

- cylecTBeHHocTh S2 — SIL2 — PFH makcumym 1 - 1078/4 — oaHo coBeiTwe npumepHo 3a 100 ner;

- cyuwjectBeHHocTh S3 — SIL3 — PFH makcumym 1 - 1077/4 — oaHo cobbiTne npumepHo 3a 1000 ner;

- cyllecTBeHHOCTb S4 — SIL3 — PFH makcumym 1 © 10~7/4 — ogHo cobbiTue npuMepHo 3a 1000 neT, T. e. Takoi
e npegen AonycTUMOro pucka, kak u anga S3.

Ha pucyHke A.3 npuBegeHa ansTepHaTMBa NPEACTABMNEHHOMY Ha pPUCYHKE A.2 C MCMONb30BaHWEM TOMbKO yKa3aH-
HblX 3Ha4YeHui SIL, OTMEYEHHbIX KPECTUKOM B KaX[bIX TOYKAX, KOTOPbIE OTPaXKalOT MakcumarnbHoe 3HadeHue Bannos,
CBA3@HHLIX C COOTBETCTBYIOLWMM 3HavyeHnem SIL/PFH. Kpectukm ons 16 6annoe Ha npaBoM Kpato rpaduvka ycTaHoBNEHbI
Tak, 4To6kbl OHM Hanbonee COOTBETCTBOBAINW COMMACOBaHHON YMCIIOBON CXEME.

Mocnegcreus Cywecr- Knacc Cl=F, + P, + A,
e | 3 | 4 |5 |6 |7 ]88 0[] 12]13]14]15

JleTaneHeIi Uexoq, 4 o |y SiL2 SIL2 SIL3 SIL3
noTeps rnasa
L gym PL:b|PLic PL,d PL.d PL e PL, o
MocTosAHHaA 3 SIL (nnu OM SIL1 SIL2 SIL3
Tpaema, NnoTeps PL} He
nanbues Tpebyercs PL.a PLcb| PLcc PL.d PL.e
O6paTtuman Tpag- 2 oM SIL1 SiL2
Ma, MefuLMHCKan
MOMOLLL SIL (unu PL) He TpeByeTcs PL a PL b PL: ¢ PL.d
OBpatumasn 1 OM SIL1
Tpaema, nepeas
NOMOLLb SIL (unu PL) He TpebyeTca PL.a PL,b[PL,c

OM — apyme mepel (HanpUMep, OGHOBHBIE NPUHUMIEI Ge30MacHoCTH).

MpuMeuaHue 1-S8IL2 gna knaccos 3 1 4 B MOK 62061:2021 cHwxkeH B gaHHo#i Tabnuue o SIL1
13-3a HM3Koro Hanna AnA KNaccoR 4acTOThl, BEPOATHOCTU W NpedoTepalleHns ywepba.

MpumeyaHue 2-SIL2 ansA knaccoe 5, 6 U 7 He OTKANMGPOBAH B COOTBETCTBUM C OCTAIBHOM YACTLIO
OaHHOH Tabnuusl BBUAY HAMEREHWUA YYUTBIBATE CpeaHUi Gann ANA KNaccoR YacTOTh, BEPOATHOCTM U
npegoTepalleHns spega B cOHeTaHWW C BOBMOXHOCTBIO CMepPTH, KaK cnepcrsume.

MpuMmeuvyaHue 3 - W3-3a XapakTepUCTMK PUCKOB, NpUCYTCTRYIOWMX B obopyaoaaHuy, SIL4 He
paccMmoTtpeH. [ina SIL4 cM. M3K 61508-1.

MpumevaHnue 4 —CoorBeTcTEne Mexay SIL u PL, peiicTBuTenbHO TONLKO ans TpebyeMoro YpPoBHS,
a He 45 AOCTAMHYTOrO YPOBHA.

PucyHok A.2 — Matpuua puckos Ha ocHoBe M3K 62061
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CyMma 6annoB — Krnacc BepoATHOCTH yluepba

PucyHok A.3 — MakcumaneHo gonyctumoe 3Hadenue PFH kak dyHkumns cymmel 6annos
ANA pasnu4HbIX YPOBHEW CYLLECTBEHHOCTH

Ha pucyHke A.3 ons kaxaoro ypoBHs CYLLECTBEHHOCTW MPEACTaBMNeHbl MakCUMansHO AonycTuMble 3HaveHns PFH
B 3aBMCUMOCTUW OT CyMMbl BannoB wunu knacca. [padmkm BuIrMAOAT Kak cTyneH4YaTtble (OyHKLWK, @ He Kak NpsaMbIe NMHWUK,
MOTOMY YTO BEPOSATHOCTHLIE NapameTpel P, F n 1 — A AUCKpeTM3NpoBaHk no Wwikane bannos B 6onee Menkux eguHULAXx,
yem PFH no wkane SIL. OaguH war B8 SIL akBmMBaneHTeH 3 6annam.

[ns Tpex ypoBHel cylectBeHHOCTH, oT S1 ao S3, matpuua puckoB ang SIL moxeT BbiTh BelpaxeHa B Buae dop-
Mynbl (16). [na aTOoro KOHKPETHOrO MeToda OHa NPUHUMAaET cnenyowWwni BUA,:

SIL 2 SC(S) + 1/3 - [SC(P,) + SC(F,) + SC(1 — A )] - 16/3. (A1)

[padhmueckoe npencrasneHue cdopmynel (A.1) nokaszaHo Ha pucyHke A.4. [INg Kax[oro YpoBHS CyLLEeCTBEHHOCTU
thopmyna (A.1) onpegensaeT BEPXHIOW rpaHuuy gonycTumoro 3HaveHuss PFH. Todkm rpaduka ana pesynstaToB BblYAUC-
NEHUIA TakoM MaTpuLbl He MOryT BbITh BhilLe 3TOW rpaHuLbl. Cnyckadach OT MakCMManbHOMO 3Ha4YeHUs no wkane 6annos,
pe3ynbTaT BbIYMCIIEHWA MOXET M3MEHUTLCA Ha Donee BLICOKMIA ypoBeHb Mo wkane PFH Tonbko Torga, koroa rpaHuyHas
TNNHUA OOCTUTHET UMK NepPEeCceYeT 3TOT YPOBEHb.

®opmyna (A.1) moxeT BbiTh Npeobpa3oBaHa B opmart dopmynsl (7), Koraa AUCKpPeTU3UpOBaHHbIe BBOAUMbIE OaH-
Hble — SIL 1 KonnyecTBO BanmoB — 3aMEHAKT UX HEMPEPbLIBHLIMW YACTIOBbIMW 3HaveHuaMn — PFHu P - F - (1 - A)).
Ananwa cywectseHHocTH S ByaeT 3aMeHeH npegenaMy onyCTMMOro pucka L(S):

- CYLUeCTBEHHOCTb S1 — L g = 2,15 - 10~5/4 — ogHO cobbIThe npumepHo 3a 5,3 roga;

- CyllecTBeHHOCTb S1 — Lig = 2,15 106/4 — ogHo cobbiTe NpumepHo 3a 53 roaa;

- CYLUEeCTBEHHOCTb S1 — "—(S) =2,15-10~7 4 — ogHo cobbITe NpumepHo 3a 530 net.

[MpuBegeHHbIe Bhille Npefensl AoMyCTUMOrO pyucka Bhile, 4em B A.3 AN TakoW Ke MaTpullbl PUCKOB, T. €. MEHEE
wecTkme, B 101/3 = 2,15 pasa. B gaHHOM KOHKPETHOM Crnydae pasHuLy MOXHO KnaccuduunpoBaThk Kak HETOYHOCTb A1C-
KpeTusaumn. 310 06bACHAETCA TEM, YTO MaTpMLa PUCKOB MCNonb3yeT Torbko 2 Banna Ans Havebicllero 3HadeHus SiL,
B TO BpeMsi Kak B obLlem cnydae coctaBndAet 3 Ganna Ha war. Mpu gonyLleHun, YTo MaTpuua pUCKOB B APYTMX Criydasx
OCHOBaHa Ha NocrnefoBaTensHOM CXeMe BIYMCNEHWIA, Npeaens! AoNyCTUMOro pyucka B A.3 npeacTtaensaoT coboil nepeoe
nNpubnNmKeHne, a ykasaHHble Boille Npefensl ABNGTCS TOYHBIMIA B YUCTIOBOM OTHOLLEHWM.

[nqa knaccoe cywecteeHHOCTU 1—3, NpedcTaBneHHbIX HA pUcyHke A.2, CXxemMa BbIYMCINEHWIA COOTBETCTBYET MaTpu-
Le pucka, npueegeHHor B MOK 62061. [ina knacca cylecTBeHHOCTU 4 AoNyCTUMBI OTKNOHeHWs. [padmk Ha pucyHkax A.3
1 A.4 cooTBeTCTBYET cxeme B AuanasoHe bannoe ot 8 oo 13. [na 6annoe 14 n 15 matpuua pucka gaet bonee HU3koe
3HayeHue SIL, yem npegnaraetca cxeMon BeivmcneHns, — SIL3 emecTo SIL4. [Ina 6annos 7 unu Hke 3HaveHue SiL, Bos-
BpaLlaeMoe MaTpuLien, Ha OWH YPOBEHD BhILLE, YEM NPeanoXeHo cXemol. OTKIOHEHME PACcCMOTPEHO B NpUMeYaHusax 2
n 3 K pucyHky A.2:

- SlIL4 He npMMeHAT ANA MalwvH. [NoaToMy BBOAMMbIE AaHHbIE B MATpyLEe PUCKOB orpaHuyeHsl SIL3;

- HeuenecooﬁpasHo npyuaoepXxXnBaTtbCA PUCK-OPUMEHTUPOBAHHOTO noaxoaa AnA BbiCLWWEro ypoBHA CYWECTBEHHOCTH
S4 B CBA3K C BO3MOXHbLIM NeTarnbHbIM UCXO40M COTpYAHUWKa.
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Cymma Gannoe — Knacc BePOATHOCTM yilepBa

PucyHok A.4 — lNpeactaeneHne HenpepbIBHOW YUCNOBOW MHTEPMONALUEn

Oba YTBEDXKOEHUA HE MCNONB3YHTCA B KOHTEKCTE NOAXo4a, CTPOro OCHOBaHHOro Ha OUEHKe PUCKa, 1 3TO HEe Oenaet

nx HeBepHbiMW. OQHAaKO NpoBeAeHNe TOMbBKO KONMMYECTBEHHOM OLEHKM pUCKa He aeT B 9TUX cry4Yasx NoATBEpKOarLlWero
obocHoBaHus.

A.5 Ipad pucka no UCO 13849

Ha pucyHke A.5 npenctaeneH rpad pucKoB, paccMOTpPeHHbI Ha pucyHke A.1 B ICO 13849-1:2015. Kak u matpuua
puckos B npunoxeHun A M3K 62061:2021, atoT rpady pUcKoB npefHasHayeH ans Ucrnonb3oBaHus MalluH B pabodvem pe-
Kume ¢ hyHKUMe ynpaBneHus 6e3onacHoCTeIo B pexume paboTel ¢ BEICOKOWM 4acTOTOW 3anpocoB UMW C HeNpepeIBHEIMU
3anpocamu.

B rpace puckos Ha pucyHke A.1 na MCO 13849-1:2015 ncnonb3osaHbl napaMeTpbl F, o603Ha4eHHbIe Kak - Ha
pucyHke A5, u 1 - A, obosHaqeHHble kak P Ha pucyHke A.5. [MapameTp P, Ans BepoATHOCTN ONacHOro cobbITUA HE BKIO-
YyeH B rpad), 0f4HaKo OH PacCMOTPEH B COOTBETCTBYHOLLEM TeKcTe: «Ecnv BepoATHOCTE BO3HUKHOBEHMA ONAacHOro cobbitus
MOXeT GblTb 060CHOBaHA Kak HM3kas, To PL, MoxeT BbITh yMeHbLUEH Ha oauH ypoBeHb» (cM. MCO 13849-1:2015, A.2.3).
Takum obpasom, P, MOXHO ONpefeniTb Kak napaMmeTp ¢ AByMA YypoBHAMK nofobHo F 1 P. BxogHown napamMmeTp, 3aBUCALLNIA
OT BPEMEHMW, OTCYTCTBYET, U BbIXOA4HbIE AaHHbIe 3aaaHbl B TepmuHax PFH B cootBeTcTBUmM Cc AL 1.

BrixogHble gaHHble rpadpa puckoB Ha pucyHke A.1 MCO 13849-1:2015 npuBeneHbl B ypOBHAX 3hhEKTUBHOCTH
sawwmthl (PL). AnckpeTtusauma PFH 3 - 1076 B PL ocHoBaHa Ha aecATudHoM norapudme, kak n ans SIL. OgHako nocneno-
BaTeMNbHOCTb 3HAYeHUA PL BKIIOYAET OOWH NPOMEXYTOYHBIA YpOBEHb — 3T0 PL C MakCUManbHO J0MYCTUMbIM 3HaYeHUEM
PFH, pasHbiM 3 - 10-8/u, mexay yposHamu SIL1 1 SIL2 (cm. Tabnvuy A.1).
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[laHHbIM prUcyHOK OCHOBaH Ha pucyHke A.1 MCO 13849-1:2015 (nameHeH)

1 — HavanbHas TodKa ONns OuUeHKW Bknada yHKUMKM 6e30nacHOCTU B CHUKEHWE pUcka; L — HU3KWA BKNag B CHUXeHue pucka; H —
BbLICOKWI BKNag B CHkeHWe pucka; PL, — TpebyemMbiit yposeHb 3(heKTMBHOCTH 3aLLUTbL.
MapameTpbl pucka: S — cylecTBeHHOCTb TpaBMbl; ST — nerkas (0bbi4HO 0BpaTvmas Tpasma); S2 — cepbesHbie (00bIMHO HeobpaTumoe
nospexaeHve unu netansHblii Ucxod); F — Yactota u/unu Bo3gencTene onacHocT; F1 — oT peaxoro Ao MeHee 4acToro BO3AencTans
W/WNn KOpOTKOE Bpems Bo3dencTeBus; F2 — OT YacToro K MOCTORHHOMY BO3AEWCTBMIO WWNW ANWTENbHOE Bpems BO3AevcTBus; P —
BO3MOXHOCTb OrpaHuynTe yuwepb; P1 — wabexaTb onacHOCTW BO3MOMHO NpW onpefdeneHHbix ycrnosusx; P2 — usbexaTtb onacHocTu
BPsiA NU BO3MOXKHO

PucyHok A.5 — Npadp puckos no MCO 13849-1

Tabnuua A.1— CooTHoweHue mexay PL n gnanasoHamun B PFH

PL BepxHwii npegen PFH/4! HwxHwiA npegen PFH OueHka PL B bannax
a 110~ 1-10-5 1
b 1-107° 3-10° 2
G 3-10°6 11078 3
d 1-106 11077 4
e 14107 1:1078 5

Takum obBpasom, nocnegoeatensHocTb PL He siensieTcs cTporo norapudpmuyeckon B PFH, kak psg SIL. 3T1o 06-
CTOATENLCTBO HE3HaYUTENBHO BAWSIET HA COOTBETCTBME rpadda PUCKOB CXeMe BbIMMCMEHWUA HEMpPepbIBHbIX 3HAYEHWIH No
chopmyne (7).

Ha pucyHke A.6 makcumaneHo gonyctumoe 3Hadenve PFH npeactaBneHo ons Kanoro ypoBHS CyLWECTBEHHOCTM
B 33BMCMMOCTK OT CyMMbl Bannoe BXOAHbIX NapaMeTpoB CNocobOM, aHanornyHeIM NpUBEAEeHHOMY Ha pucyHKke A4, 3Tu
rpadomkv BbIMSAAAT B OCHOBHOM Kak npsMble NWHWMM. Pasnuyue no wkane PL gaeT nube He3HayMTenbHoe HapylleHue
NMHEeNHOCTM norapudmuyeckoro npeactaeneHus. Ha pucyHke A.6 war Mmexgy YpoBHAMM CyLLeCTBEeHHOCTU S1 1 S2 B3Be-
LUeHHO akBuBaneHTeH 2 6annam Ans BxogHslx napameTpos F/F u (1 - A, )/P. CooteeTcTBeHHO, dhopmyna (16) npuHnmaet
cneaytowmi Bug ana rpada puckos Ha pucyHke A.1 MCO 13849-1:2015:

SC(PL) = 2 - SC(S) + SC(F) + SC(P) - 3. (A.2)

Baanmocesasb aHaueHun PL ¢ ux oueHkol B Gannax npueegeHa B Tabnuue A.1. paduk 3aBUCMMOCTU B hopmyre
(A.2) Tarke NokasaH Ha pucyHke A.6 1 nony4eH nyTemM NMUHERHOW annpoKcumaunn norapnuMmnyecknx aHavyeHuin. B tTepmu-
Hax BeposiTHocTK U PFH 1 Bann cooteetcTByeT KOathduumeHTy 1034, npubnuantensHo pasHomy 5,6. PacnpeneneHie
natu PL no Tpem gekagam annpokcumupyetcs pacctoaHveM B 0,75 gekagesl ot ogHoro PL go apyroro. [Npegensl gony-
CTUMOTO pUCKa, KOTOPbIE MOXHO NOMy4YMTh No dopmyne (A.2) ¢ warom 1034, cyllecTBEHHO He OTANYAIOTEA OT NPEAEnos,
onpefeneHHbIX B COOTBETCTBUM C A.3:

- cywecTeeHHocTs S1 — npepnen pucka: 3,16 - 10-5/y — oaHo cobbiTwe 3a 36 ner,;

- cyllecTBeHHocTb S2 — npegen pucka: 1 - 1077/4 — oaHo cobbiTve 3a 1142 rona.
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padh puckoe Ha pucyHke A.1 MCO 13849-1:2015 MOXHO NOHMMAaTL Kak npegctaeneHue dopmynel (7) 6ea cyle-
CTBEHHbIX OTKIMOHEHWIA.
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CymMa Gannos —F + P

PucyHok A.6 — MHTeprnonauus nNo ypoBHSM CYLLECTBEHHOCTU

A.6 Mpadbl puckoB ANA pexuma paboTbl ¢ HAZKOW 4YacTOTOW 3anpocoB

[pachbl pyuckoB ans dyHKUMIA Be3onacHOCTH B pexume paboThl C HU3KOM YacTOTOW 3anpocoB B OCHOBHOM Mony4YeHsl
ncxonn na npumepa B M3K 61058-5 (cm. pucyHok A.7).

OpHa KOHKpeTHasa aganTaums aToro rpada puckoe ocylecteneHa B VDMA 4315-1:2013 ons npumeHeHusa ¢ Typbo-
MallMHaMu KU reHepatopamMu (cM. pucyHok A.8).

OBa rpadha ncnonb3yloT napameTpel F, obosHaveHHble F Ha pucyHkax A.7 W A8, n 1 — A, oboaHayeHHble Kak A,
MapameTp P, Ans BepoATHOCTM ONacHOro cobeITHs He MCMONL30BaH UMK NPUMEHEH HEABHO Kak anemeHT napametpa W
B BEPXHEN 4acTu TabnuyHon YacTu rpada, KOTOpbIA BbipaXKaeT MHTEHCMBHOCTL BO3HWKHOBEHUA OMacHbIX cobbITUIA, CBA-
3aHHLIX C ONAcHOCTLI U uccnenyemMeim obopynosaHuem. Napametp W cea3aH co BpeMeHeM, a BbixoOHble faHHble rpacda
PUCKOB NpeacTaeneHbl B TEpMUHAX F—"FDEVg B cooTBeTCcTBMM C A.1.

B uenom B Bepcun VDMA kanubposka napameTpa W ctaHoBUTCS 006A3aTenbHOW NpKY ero BKNIOYEHWW B rpady pucka,
B To Bpems kak B MOK 61508-5 ato npegnaraeTtcs Tonbko B oTaensHo Tabnuue (M3K 61508-5:2010, Tabnuua E.2). Kpo-
me Toro, B Bepcun VDMA gmuanasoH napameTtpa W pacluvpeH Ao npenenkHo Manbix 3HAaYEHWI, Tak YTO 3TOT METOA MOXHO
WCMONb30BaTh ANA CLEHAPWER aBapuiA C NPeAenbsHO HU3KOWM MHTEHCUBHOCTLIO COBLITUIA. B ocTtanbHoM rpadbl pUckoB Ha
pucyHkax A.7 n A.8 CTPYKTYPHO WOEHTUYHBI.
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ObobileHHan cxema
(Npu NpakTH4ecKo peann3aLMK
CX8Ma 3aBHCUT OT KOHKPETHOIO
NPUMEHBHWA, ANA KOTOPGID
CTPOMUTCA rpady pucka)
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€ — napameTp NocnefcTBAA pyUcka;

F— napaMeTp 4acTOThl U BREeMEHU ASACTEMA PreKa;

P — napameTp BOSMOKHOCTH M3GEHaTE ONACHOMO PUCKS;
W — BSpOATHOCTL HeXeraTensHoro cobemmua

b || 4] 3

-— — TpeboBannA K Ge30MacHoCTM

OTCYTCTEYIOT,

a — cneuMantHee TpeGoBaHUA K
Ges0nacHOCTH OTCYTCTBYIOT;

b — onroit /M3 cneTembl
HEOOCTATOMHO;

1, 2,3, 4 — YpOBHW NONHOTH

BezonacHocTu

WcTouHmk: MOK 61508-5:2010, pucyHok E.1

PucyHok A.7 — pad pyucka ansa pexkumMa paboTbl C HM3KOA YacTOTON 3anpocoB
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PucyHok A.8 — pac puckoB Ans pexuma paboTs! ¢ HU3KON YacToToit 3anpocos (VDMA 4315-1, pucyHok 71))

1) BocnpousseneHo ¢ paspetuerns VDMA.
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Ha pucyHke A.8 onpegeneH 4McnoBoil noacyeT GannoB oTAenbHbIX NapameTpoB. [Npr TakoM nogcyete Bannoe
dopmyna (17) B 9.5 npuHvmMaeT crnegyownin BUA:

SIL = SC(S) + SC(F) + SC(A,) + SC(W) — 6. (A.3)

CumBon a B none pesynerata rpadga ngeHTuuymMpoBaH Kak oTcyTcTBre HeobxoaumocTu SIL, a cumBon b — kak
OfHOW cucTeMbl Be3onacHOCTM HeJoCTaTOMHO. YncnoBoe HecooTBETCTBUE C chopmyrnon (A.3) OTCyTCTBYET, CUMBOI a Co-
oTBeTcTBYET oueHke 0, a cumBon b — oueHke 5. Takum obpazom, rpac pUCKOB MOXHO paccMaTpuvBaTh Kak AUCKPETU3N-
poBaHHoe npeactasneHve dopmynel (10). Mpegensl 4onycTMMOro pyucka B COOTBETCTBMU C ONMCaHHbIM B A.3 MeTOO0M
nony4eHus Yetko o6ocHoBaHbl: 1 - 1073/ron ANs cylecTBEHHOCTU S3 ¢ AECATUKPATHLIM MOBbILLEHNEM WU MOHKEHUEM
AN OpYrX YpOBHEN CyLLeCTBEHHOCTU.

CnegoeatenbsHo, rpadbl pUckoB Ans qoyHKLMIA Be30nacHOCTM B pexxume paboTbl C HU3KOW 4acTOTOW 3anpocoB Co-
rnacHo npuMepam Ha pucyHkax A.7 n A.8 MoxXHO nNoHWMaTk Kak npegctaeneHue dopmynsl (10). Ang Toro 4Tobbl ycTaHo-
BUTb B3aMMOCBSA3b B YACNOBOM BUAE, B OCHOBHOM Tpebyetca, 4yTobel ana rpada BBoAUMbIE AaHHble Ans napameTpa W
BbINMN KONMYECTBEHHO ONpefeneHb! Kak MHTEHCMBHOCTU COBLITUN.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
MeXrocyaapcTtBeHHbIM CTaHOapTaMm

Tabnuuya JA1

O603Ha4YeHne CChINOYHOro CreneHb OBo3HavYeHne 1 HauMeHoBaHWE COOTBETCTBYIOLLEro MEXrocyapCTBEHHOMo
MEXYHapoaHOro cTaHaapTa COOTBETCTBUA cTaHgapTa
ISO 12100:2010 IDT [OCT ISO 12100—2013 «besonacHocTb MawunH. OCHOBHbIE MPUMHLMMbI
KOHCTpyunpoBaHusa. OLEHKN PUCKA U CHWDKEHUA pUCKa»
MpumevyaHne — B HacToAwel Tabnuue Ucnonb3oBaHo crieqylollee ycroBHoe o6o3HavyeHWe CTeneHu cooT-
BETCTBWA cTaHdapTa:
- IDT — maeHTU4YHBIA cTaHOapT.
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