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Mpu NpMMeHeHUn HacTosLLero ctaHgapTa pekoMeHAyeTcs UCMO/b30BaTb BMECTO CCbIIOYHbIX MeXay-
HapoAHbIX CTaH4apPTOB COOTBETCTBYIOLME UM HaLMOHasbHble CTaH4apThbl, CBEAEHUSA O KOTOPbIX NpuBefeHb! B
[0NOSTHATENBLHOM NpunoXxeHun JA

5 BBE/JEH BIEPBbIE

6 NMEPEN3OAHUME. Oktabpb 2019 r.

MpaBuna NpYMeHEeHNs HACTOSLLEr0 CTaHAapTa YCTaHoB/EHbl B cTaTbe 26 ®efepasbHOI0 3aKkoHa
oT 29 uioHA 2015 r. Ne 162-9®3 «O cTaHgapTusauum B Poccuiickoih ®epepauun». MiHdopmauns 06 uns-
MEHeHVAX K HacTosWweMy cTaHgapTy ny6nkyeTCa B eXerogHom (no cocTOosHMI0 Ha 1AHBaps TekyLwero
roga) UHOPMaLMOHHOM yKasaTesne «HauuoHasbHble CTaHAapThi», a 0hULMabHbIA TEKCT U3MEHEHWI
M NonpaBOK — B e€XeMeCAYHOM MHCOpPMaLMOHHOM yKasaTene «HauuoHanbHble cTaHgapThi». B cnyvae
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cTaHgapTbi». CooTBeTCTBYyWasa nHpopmauns, yBefoOMNEHE N TEKCThl pasMeLLalnTCca Takke B UH-
hopMaLMOoHHON cucTeme 06Lero nosb30BaHNsa — Ha ouumanbiioM caliTe dPefepasbHOro areHTCcTBa no
TEeXHUYECKOMY PeryiMpoBaHnio U MeTpPoorMn B ceTu MIHTepHeT (www.gost.ru)
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BBepeHve

Cuctema MeHe[XMEHTa pucka SBAAETCA 4YacTbl0 WHTErPUPOBAHHON CUCTEMbl MeHe[XMeHTa
opraHusauun u npegHasHavyeHa Ana ynpasneHus opraHvsauueli B o6nactu pucka. Mpouecc MeHemkMmeHTa
pricka BKoYaeT B ce6s yCTaHOB/IEHWe 06nacTv v Lenei NnpuMeHeHus, naeHTudmkaLmo, oLeHky, o06paboTky,
MOHWUTOPWHF, aHann3 u obmeH uHdopmaumeid o0 pucke. MeHeMKMEHT pucka oxBaTbiBaeT NPUPOAHbIE,
TeXHNYeckme, 3KOHOMUYECKME, coumnanbHble U Apyrre onacHocTW. [jnanasoH ee MpUMEHEHWs BKIOYaeT B
ceba oxpaHy 340poBbs Nofei, 6e3onacHocTb, MpefoTBpalleHne 3KOHOMUYECKUX noTepb, obecneuveHue
BbINO/THEHUS TPe6OBaHWIi NOCTaHOBEHW NpaBuTeNbCTBa U T. M. OfHNM M3 BaXHENLLNX HanpaBieHWi B 3TOM
coepe ABAAETCA MEHEL)KMEHT MOXapHOro pucka opraHunsauum.

BHepgpeHune cuctemMbl MeHe[XMeHTa pucka B 06/1aCT NOXapHOro pucka B opraHusauusx nossonsieT
nepenTn OT KOPPEKTUPYIOLLLEro NoAX04a K ynpaBieHno NoxapHbIM PUCKOM Ha OCHOBE COGMI0AEHNS 3aKOHO-
JaTtenbHbIX. HOPMATUBHO-NPABOBbLIX aKTOB M 06A3aTeflbHbIX TPe60BaHU MeHeAXMeHTa pucka. MpumeHeHne
CUCTEMbI MEHEXXMEHTa pUCKa K MOXAPHOMY PUCKY NO3BOJIAET CHU3UTL MOXapHbIE PUCKM, COKPaTUTL notepu,
B TOM 4MC/ie YenioBeyeckne, a Takke MOCTOSHHO yyylwaTb AeATe/IbHOCTb OpraHu3auun B 06nactu ynpasne-
HVS NOXapHbIM PUCKOM.

HacTosAwwii ctaHAapT npegHasHaveH ANS CneuuanncToB, 3aHMatoLmMxcs pa3paboTkoi 1 BHeApeHeMm
CUCTeMbl MeHe[)KMeHTa pucka 1 BKIYaeT pekoMeHzauum no paboTe ¢ NoXapHbIM PUCKOM B pamkax cucte-
Mbl MeHe[XXMeHTa pucka. CTaHAapT He coAepXnT 0b6a3aTenbHbIX TpeboBaHuii B 061acTu noxapHoi 6esonac-
HOCTW.

Mpy MCnonb30BaHWM HaCTOALWEro CTaHAapTa OLEHKY MNOXapHOro pucka A8 KOHKPEeTHOro obbekTa
3aWuUTbl HE06X0AMMO BbINOMHATL B COOTBETCTBMMN C Tpe60BaHNSAMN HOPMaTUBHO-NPaBOBbIX akTOB Poccuiickoii
defepaunmn B obnactn obecneyeHns NoXapHoi 6e3omacHOCTW, B TOM umcie «TeXHUYeCcKoro pernameHTa
0 TpeboBaHUSIX MoXxapHoi 6Ge3onacHocTu» (®3 oT 22 uonsa 2008 r. No 123-93). «[lopsifka npoBefeHus
pacyeToB Mo OLeHKe noXapHoro pucka» (0T 31 mapta 2009 r. No 272); «MeToankn onpeaeneHns pacyeTHbIX
BE/IMYMH NOXAPHOro pucka B 34aHWAX, COOPYXEHUAX W CTPOEHUAX Pas/inyHbIX KNaccoB (DYHKUMOHaNbHOM
noxapHoi onacHocTu» (npukas MYC ot 30 utoHA 2009 r. No 382. 3apernctpupoBaH B MuHiocTe 6 aBrycta
2009 r. No 14486); «MeToAMKN OnpefesieHns pacyeTHbIX BE/IMUMH MOXAaPHOro pucka Ha MPOU3BOLCTBEHHbIX
o6bekTax» (npukaz MYC ot 10 wonsa 2009 r. No 404. 3apeructpupoBaH B MuHiocTe 17 asrycta 2009 r.
Ne 14541).

HacTosiwuin ctaHgapT cnocobCcTByeT BHeAPEHUIO TpeboBaHWii BbilleHAa3BaHHOrO TEXHMYECKOro perna-
MeHTa 1 MEeTOAMUK OLeHKN pucka, yTeepxaeHHbix MYC Poccuu, 1 ABNseTcs MHCTPYMEHTOM, o6ecneynsatoLmm
ahheKTMBHOE NPUMEHEHMNE YCTAHOB/IEHHbIX B HUX TPe6OBaHWIA.

Mpu npuMeHeHUN HacTosALLero cTaHaapTa cneayeT yunTbiBaTb, YTO NPeACTaB/IEHHbIE B HEM ONpeAeneHmns
TEPMUHOB UAeHTUYHbI ISO/TS 16732:2005. 0fHaKO HE BCE OHY B MOJIHO Mepe COOTBETCTBYIOT defiepasibHOMY
3akoHy Np 123-®3 o1 22 nonsa 2008 r. « TexHn4eckuii pernameHT 0 TpeboBaHNSAX NOXapHOW 6e30MacHOCTU».
Hwxe npuBefeHbl TEPMUHbI, UCMO/Ib30BaHHbIE B HACTOSLLEM CTaHAapTe ¥ CBA3aHHbIE C NOXapHbIM PUCKOM, B
cootBeTcTBUN C P3 Ne 123-P3 oT 22 nona 2008 r.:

- noxapHaa onacHocTb 06bekTa 3awnTbl: CoCcToAHME 06beKTa 3awWmnTbl, XapakTepusyeMmoe BO3MOX-
HOCTbIO BO3HUKHOBEHWS 1 pasBuUTUSA MoXapa, a Takke BO3[eiCTBMA Ha NoAei 1 MMyLLecTBO onacHbIX pakTo-
poB noxapa;

- NOXapHbIi puck: Mepa BO3MOXHOCTU peanunsauymn noxapHoi onacHoCT 06bekTa 3awuTbl U ee no-
CneAcTBuin AN Nogein n matepuasnbHbiX LLeHHOCTEN;

* [ONYCTUMBbI NOXapHbIA pUCK: MoXapHbIA PUCK, ypOBEHb KOTOPOro AONYCTUM M 060CHOBAH MCXOAS
13 CoLManbHO-3KOHOMNYECKNX YCOBUIA;

- MHAWBUAYaNnbHbIV NOXapHbIA puck: MoxXapHbIA pUCK, KOTOPbIA MOXET NPUBECTH K rMbenun yenoBeka
B pes3- ynbTate BO34eNCTBMA onacHbIX (DakTopoB Noxapa;

-coumnanbHbIl NoOXapHbIA puck: CTeneHb ONacHOCTW, BeayLlel k rmbenu rpynnel Nlogeli B pesynbrare
BO3/elCTBMA onacHbIX hakTopos noxapa.

MprMeHseMblli B HACTOSILLEM CTaHAapTe MexAyHapoAHblli AOKYMeHT pa3paboTaH TexHn4yeckum Komu-
TeToM NCO/TC 92 «[MoxapoonacHOCTb».
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HAUWOHANBbHBLIN CTAHOAPT POCCUWNCKOWN OSGELEPALUMN

MeHeaXMEeHT pucka
MPOLIEAYPBI YIMPABNEHNA MOXXAPHBIM PUCKOM HA MPEAMNPUATUNN

Risk management. Fire risk management in enterprise

JaTa BBegeHns — 2010—12—01

1 O6nacTtb NpumMeHeHuns'1l

HacTosiwmnin cTaHAapT CO4EPXKNUT OCHOBHbIE MOJTOXEHNSA MEHEIKMEHTA NOXAPHOI0 prcka 1 ycTaHaBNnBaeT
OCHOBHbIE MPUHLMMNbLI aHaIM3a U MHTEpPNpeTaLMmn NoXapHOro pucka. 3TW NPUHLMMNBLI MOTYT 6bITb NPUMEHEHbI KO
BCEM CUTyaLUsiM, CBSA3@HHbIM C NOXapoM, BCEM YCTAHOB/IEHHbIM KOH(IMUIypaumsam 1 Tunam cueHapves noxapa.

HacTtoswwmin cTaHgapT NpeacTaBaseT coboii pyKkoBOACTBO MO pa3paboTke U 4OKYMEHTUPOBAHMWIO NpoLe-
[yp MeHe)XMEHTa W OLEHKN puCKa B KOHKPETHON CUTyauuu, HanpuMmep BbISIBIEHWIO BO3MOXHbIX TUMOB CLie-
Hapues noxapa. Mpu 3ToM JO/MKHbI 6bITb ONpeAeeHbl OCHOBHbIE 3Tarnbl MEHEAXMEHTA U OLeHKV NOXapHOro
pucka, a Takke onucaHbl NpoLeaypbl N0 BbIGOPY METOAA OLLEHKM KONM4YecTBa ONacHbIX COObITUI B npegenax
YCTaHOB/IEHHOIO Nepuoja BpeMeHM.

MPYHUMNBLI KONNYECTBEHHOW OLEHKM NOXAapPHOro pucka npeacTas/ieHbl B HACTOSLEM CTaHAapTe B BUje
OCHOBHbIX 3TanoB OLIEHKN puUcKa. 3TuK aTans.l pacCcMOTPEHbI MO OTHOLWWEHUK K CUCTEME MEeHeo)XXMeHTa noxap-
Horo pucka (cm. [3]). OcHOBHbIE 3Tanbl BKIYAKT UCCNefoBaHNe CLEeHapueB, XapakTepucTuk BePOATHOCTYH
onacHbIX CO6bITUN, MOCNEACTBUIA 3TUX COBLITUI 1 NPUBOAAT K ONPeAeNeHNto KOIMYeCTBEHHOW OLeHKN COBO-
KYMHOTrO MOXapHOro pucka. B ctaHfgapTe npuBefeHbl Takke dOpMbl 06paboTkn NoayYeHHON nHopMauum 1
MHTeprpeTauun noxapHoro pucka. Kpome Toro, B cTaHfapTe npusefeHa npoueaypa nccnefoBaHns Heonpe-
[eNeHHOCTN KONNYECTBEHHOI OLEHKM M MHTeprnpeTauum noXxapHoro pucka.

2 HopmaTtunBHbIe CCbISIKA

B HacToALWem cTaHfapTe UCNO/b30BaHbl HOPMAaTVBHbIE CCbIJIKM Ha criedyiolie cTaHaapThi:

1ISO 921:19972\ Nuclear energy — Vocabulary (AgepHas aHeprusa. Cnosapb)

1ISO 2394:19984 General principles on reliability for structures (O6wue NpUHLMNbLI NPOBEPKUA HaZexX-
HOCTW CTPOUTENbHbIX KOHCTPYKLMIA)

ISO 13943:20004). Fire safety — Vocabulary (MoxapHas 6e3onacHocTb. CnoBapb)

3 TepMUHbI 1 onpeaeneHnst

B HacToseM cTaHapTe NpUMEHeHb! cleyloLie TePMUHbI C COOTBETCTBYIOLLMMI ONpeaeNieHsIMU.

n punMmedyaHne — anIBe,quHble HWXe onpefeneHna TepMUHOB NPUMEHNMbI K OLLeHKE NMOXXapHOro pucka. B npu-
NoXeHun A npuseaeHbl AONONHUTENbHbIE ONpeAesieHnss TEPMUHOB, KOTOPbIE OMUCHLIBAIOT HEKOTOPbIE METOAbI aHann3a no-
XXapHOro pucka n moryTt 6bITb NPUMEHEHbI NPU OUeHKe NMoXapHOoro pucka, HO He NCNONb3YTCA B HACTOALWEM CTaH4apTe.

CTaHAapT He cofepxXuT obasatesnbHbIX TpeboBaHUn B 06/1aCTU NOXapHOW 6e3onacHOCTV 1 npeAHasHavyeH ans
cneunanncToB, 3aHMMaLWmnXcs pa3paboTkoli U BHeAPEHNEM CUCTEMbI MEHEXXMEHTA pUCKa B CBOEI opraHu3aLuu.
2>0OTMEHEH.

3>3ameHeH Ha I1SO 2394:2015.
4>3amMeHeH Ha ISO 13943:2017.

M3paHue oduymansHoe
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3.1 kpuTepuii gonycTumMocTu (acceptance criteria): JonycTMOe 3Ha4YeHMe pucka, yCTaHOB/EHHOE [0
Hayasia OLEHKM p1CcKa, Ha OCHOBE KOTOPOTO MOXHO OTAEUTb NPUEMIEMbII NOXapPHbIA PUCK OT HENPUEMSIEMOTO.

MpumeuaHunsn
1 CM. Takke «[0NnyCTUMbIA NOXapHbIA PUCK».
2 Kputepuu npuemku, Heo6xoaumble 415 ONMCaHNs NPUEMIEMOTO NOXaPHOTO pycKa, MOryT 6bITb HEKONIMYECTBEHHBIMU.

3.2 cueHapuii nosegeHus (behavioural scenario): OnucaHve nocnefoBaTeNbHOCTU AEWCTBUIA U NOBe-
[eHNA YesioBeka B Xxo4e noxapa.

NMpumevyaHne — [N [ONONHUTENLHON MHOpPMaLUK CM. [6].

3.3 cTpyKkTypa okpyxatouweii cpegbl (built environment): Bce KOHCTPYKLMW UM TPAHCMOPTHbIE Cpes-
CTBa. OKpyXatLme 06beKT 3aLnTbl.

Mpumep — Kpome 3gaHuii, KOHCT PYKLMN OXBATbiBA T TYHHENN, MOCTbI, NPUGPEXHbIE NNaT(OPMbI 1
WwaxThbl.

3.4 nocnepcTtBue (consequence): Pe3ynbTar co6bITVA, BblpaXaeMblii MON0XUTENBHO WU OTpuLaTeNb-
HO, KONIMYECTBEHHO WU KaYeCTBEHHO.

3.5 npoekT cueHapua noxapa (design fire scenario): YcTaHOBMEHHbIV CLeHapuii noxapa, no KoTopomy
NPOBOAAT AeTEPMUHUPOBAHHBIA VHXEHEPHbI aHaM3 NoXxapHOW ONacHoCTU.

3.6 TexHu4ecknin aHanus (engineering judgement): MNpouecc, ocyLWwecTBASEMbIA 3KCNEPTOM, KOTOPbIi
6narofaps COOTBETCTBYHOLLEMY YPOBHIO KBa/Mduvkaumm, o6pa3oBaHus, onbiTa 1 HaBbIKOB CNOCOGEH npume-
HUTb. [OMOMHUTL, NPUHATbL UM OTK/TOHUTbL 3/1IEMEHTbI KONIMYECTBEHHOIO aHaunsa.

3.7 pepeBo cobbITUl (event tree): peBoBNAHAA cxema, Ucnonb3yemasn 418 onpefeneHns noTeHuu-
anbHO BO3MOXHbIX CLieHapueB noxapa, KoTopble MOryT MPOU3ONTW B pesynbTaTte peanusalun OgHOrO Bapu-
aHTa HayvaslbHbIX YC/OBWIA.

MpumevyaHne — [lepeBo Co6bITWI AN5 CLEHApPUA NoXapa CTPOAT Ha OCHOBE Nocnef0BaTeIbHOCTU CO6bITUI BO
BPEMEHW, HauYMHas OT yC/0BUI BO3HUKHOBEHWA noxapa W A0 NONHOMO ero OKOHYaHWA. [N BBeeHUA B aHanu3 gepesa
peweHwuii cm., Hanpumep, Raiffa (11j.

3.8 nepeBo HencnpasHocTeit (fault tree): lpeBoBMAHAA cxema, OCHOBaHHasA Ha NPMMEHEHUU noruye-
CKMX 3/1EMEHTOB «W/MNn», Ncnonb3yemas ANs naeHTudrkaumm nocnesosarTeslsHOCTU 0TKa3oB 060py4oBaHNS
n/vnn oWM60K YenoBeka, KOTopble NMPUBOAAT K OTka3aM CUCTEMbI UN ONACHBIM COBbLITUAM.

MprumevaHusa

1Cwm. (3]

2 CueHapuii noxapa B MeToAe [iepeBa HeuncnpaBHOCTEN MCMOMb3YIOT NyTeM ONUCaHUS Pe3y/bTUPYIOWEro KpuTu-
4ecKoro cobbITUs 1 0AHON M3 anbTepHaTUB, MPUMEHSA YCTAHOB/IEHHYIO TOTMYECKYI0 NOCneAoBaTe/IbHOCTb COObLITUIA, KO-
TOpble MOTyT NPOU30WTN B pe3ynbTare 3TOro KPUTUUECKOro cobbiTuA. [lNA BBEAEeHUs B aHann3 fjepesa HeucnpaBHOCTeN
pelleHunii cM., Hanpumep. Raiffa (11).

3.9 noxapHasa onacHocTb (fire hazard): Bo3MOXHOCTb BO3HUKHOBEHUS WM pa3BUTUSA Noxapa v ero He-
6naronpuATHLIX NOCNeACTBUI ANA Nlofei N MaTepranbHbIX LLeHHOCTEN.
[MCO 13943:2000]

MpumeyaHune — C NO3NLMIA OLLEHKN MOXAPHOTO PUCKA TEPMUH «NOXapHas ONACHOCTb» MOXHO TPaKTOBaTb Kak
pasmep BO3MOXHbIX NOCNEACTBUI MU KakK NOTEHLMasTbHYI0 ONACHOCTb A48 (hN3NYeCcKoro o6bekTa nan ousnyecknx ycroBuii,
KOTOpbIE MOTYT GbITb NPUUKHOV (CNyYaliHOW| MU LeTEPMUHUCTUYECKOI) peannsauun onpeseneHHbIX CLEHAPUEB Noxapa.

3.10 noxapHblii puck (fire risk): a) Puck cobbiTua nnm cueHapms — covyeTaHue BEPOSATHOCTU peanunsa-
L1 3TOro cO6bLITUS UK CLEHapWsa 1 ero NocneAcTBUii, YacTo BbipaXaemoe B BUAe NPou3BefeHunst BEPOSTHO-
CTV W BENIMYVHBbI NOCNELCTBUIA: b) pycK 06BbekTa 3aluTbl — coyeTaHe BePOATHOCTU U NOCNeACTBUI COBbITUN
UAn cueHapveB A1 COOTBETCTBYHOLEro o6bekTa 3alinThbl, YacTO BbipaXaemMoe B BUAE CYyMMbl PUCKOB 3TUX
Co6bITUIA UK cLueHapues.

3.11 gonyctuMmblit noxapHblid puckl (fire risk, acceptable): Puck, ynoBneTsopsioLnii yCTaHOBEHHbIM
KpUTEpUAM LONYCTUMOCTU U He TPeOyloLwnii BHECEHNS N3MEHEHUI B 0O bEKT 3aluThbl.

MpumMmeuyaHne — CM. <KpUTEPUU NPUEMKI>».

H Mpu npumeHeHMn HacTosiLiero ctaHgapTa Heob6XxoAWMO yuuTbiBaTb, YTO OnpefesieHne [aHHOro TepMuHa He B
NosIHO Mepe cooTBeTCTBYeT onpeaeneHunto TepmMyvHa no ®3 N9 123-d3 o1 22 nona.2008 1. « TeXHUYECKUii pernaMmeHT o
TpeboBaHMAX NoxapHoli 6esonacHocTu» {fpum. nep.).

2
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3.12 oueHka noxapHoro pucka (fire risk assessment): YctaHoBneHHas npoLefypa OLEeHK/M NoXapHoro
pucka ob6bekTa 3awuTbl (KOHCTPYKUMIA 34aHUIA 1 COOPYXEHWI, a Takke ApYrnx 06beKTOB nccnefoBaHuii) ¢
Yy4eTOM YCTaHOB/IEHHbIX KPUTEPMEB AONYCTUMOCTU pUCKA.

3.13 kpuBas noxapHoro pucka (fire risk curve): pachmueckoe npeacrtaBneHme nNoxapHoro pucka B
BMAE 3aBNCMMOCTM COBOKYMHO BEPOATHOCTM OT NOCNELCTBUIA, 06bIYHO M306paxaemMoe Ha ocsix B norapud-
MUyeckoMm Maclutabe.

3.14 cpaBHUTeNbHaA oueHka noxapHoro pucka (fire risk evaluation): ConoctaBneHve OLeHKN pUCKa,
NONYYEHHOI Npy aHa/m3e MNOXapHOro pucka, ¢ NpUemaeMbiM PUCKOM B COOTBETCTBMM C YCTAHOBEHHbLIMU
KpUTEPMAMM AONYCTUMOCTH pUCKa.

3.15 maTpuua noxapHoro pucka (fire risk matrix): MatpuuHoe npeactasneHve AaHHbIXT, B KOTOPOM
rpynnbl CLeHapreB BO3HUKHOBEHMWS Moxapa onucaHbl NyTeM paHXupoBaHWA BEPOSITHOCTEN cLeHapues, 3anu-
CaHHbIX B BUAe CTPOK WK CTONOL0B, N paHXMpOBaHNA pacyeTHOW Harpy3ku (T. e. pasmepa Uan UHTEHCUBHO-
CTU Noxapa), 3an1McaHHo B BAEe CTONGLLOB UK CTPOK, Tak YTO 3anncu B sueiikax MaTpuLbl B UTOre sIBNSOTCA
npueMaemMbIMU NOCNEACTBUSIMU AN1A KaXA0W rpynnbl CLLeHapues.

NMpumeuaHne — ITOT NOAXOA HESIBHO NPEANO/AraeT, 4to caM no ce6e 06beKT 3aWnTbl HE UMEET B/IUSIHUSA Ha
pasmep UM MHTEHCUBHOCTbL NoXapa, a B 60/blueli Mepe BAUseT cueHapuii noxapa 415 4aHHOMo 06bekTa 3aWunThbl, pac-
CcMaTpnBaeMblil Kak BHELIHSS Harpyska.

3.16 cueHapuii noxapa (fire scenario): KauecTBeHHOe onucaHue NocnefoBaTelbHOMO TEYEHNs Noxapa
BO BPEMEHW OT MPUUYMHBI 4O HEXENaTeNbHOTO NOCMEeACTBUS, NMPU 3TOM AO/IKHbI ObiTb MAEHTU(MULMPOBAHbI
KtoueBble COBLITUS, KOTOPbIE XapakTepU3yT KOHKPETHbI noxap 1 0T/IMYaIoT ero oT ApYrMx noXxapos.
[MCOITY16733) (cm. (5)

MpumeuaHnne — CueHapuii noxapa 06bI4HO ONpesesnisieT BO3ropaHue 1 npoLecc passuTus noxapa, onucavue
MOJSIHOCTbIO Pa3BUTON CTaguW Noxapa v CTaguio pacnaga, a Takke oKpyXawLime yCIoBUs U CUCTEMY 3[aHunii U Coopyxe-
HUI. KOTOpbIE BAUSIOT HA TeueHue noxapa. CueHapuil noxapa MCNosb3yT A5 AeTEPMUHUPOBAHHOIO aHann3a noxapa
(CM. «MPOEKT CLueHapus noxapa») UM OLEHKN NOXapHOTo pucka.

3.17 npepcTtaBuTenbHbI cueHapuii noxapa (fire scenario, representative). OnpefesieHHbI cueHa-
pwii noxapa, BbIGPaHHbIA U3 rpynnbl CLEeHapueB noxapa, B COOTBETCTBUAM C NPeAno/IoKeHneM, 4To nocnes-
CTBUSI NPeACTaBUTE/IbHOTO CLieHapUsi NoXapa No3BOISIOT NPOBECTU Pa3yMHYH OLEHKY CpeAHMX NocneAcTBuUiA
cueHapveB B JaHHOV rpynne cLueHapues noxapa.

MpumevyaHne — CM. «cueHapuii noxapa»: «rpynna cueHapues noxapa» v OCHOBHble 3Tanbl NpoLeaypbl, onu-
caHHble B [3].

3.18 rpynna cueHapueB noxapa (fire scenano duster): NogMHOXeCTBO CLeHapueB noxapa, npea-
CTaBNSALWMX CO6OI YacTb MOSHOI rPYNNbl BO3MOXHbIX CLLEHAPUEB NoXapa, Takoe, YTO OLEHKa BEPOSATHOCTU
cueHapusi MOXeT GbITb 3aZaHa No rpynne cueHapues noxapa.

MpumeyaHne — CM. «cueHapuii noxapa»: «npeAcTaBUTENbHbIA CLeHapuii noxapa» U OCHOBHble 3Tanbl Npo-
uenypbl. onvcaHHble B [3].

3.19 onacHocTb (hazard): VIcTOYHMK NOTEHLMANBHOIO BpeAa Win cUTyauusi ¢ NoTeHLanbHoi BO3MOX-
HOCTbIO HaHeceHus Bpea.

3.20 npegenbHoe cocTosHue (limit state): CocTosiHMe, Npy yCyryb6neHnn KoToporo 06beKT 3almTbl He
y[0BMETBOPSAET YCTAHOB/IEHHbIM K HEMY TpeboBaHUAM.

[MCO 2394:1998]

NMpumeyaHne — MNpu OLEHKE NOXAPHOTO PUCKa «NpefesibHOe COCTOsIHME» ONpeaensieT Nopor Um rpaxnLy Heénaro-
MPUSATHBIX NOCNEACTBUA. O6bIUHO NPU ONUCAHUU CLEHAPUS PA3BUTHS NOXApa YUNTLIBAIOT TAKKe BPEMEHHYIO MOC/MeA0BaTe lb-
HOCTb COGbITHIA. DTO 03HAYAET, UTO 06BEKT 3aALLUUTHI MOXET BEPHYTHCS K COCTOSIHWIO, KOrfa NPeAe/bHOE COCTOSIHME HEe HapYLLEHO.

3.21 BepOSATHOCTb 6e30TKa3HOW paboThl (reliability): BepoAaTHOCTb BbINOSIHEHUS 06BLEKTOM Tpebye-
MO OYHKUMM B 3a4aHHbIX YCMOBUSAX U B 3aj@aHHOM UHTEpPBasie BPEMEHU.
(NCO 921:1997]

MpumevyaHnne — lokasaTenb BEPOATHOCTN 6e30TKa3HOW paboTbl NPUMEHSIOT NPU aHann3e KOHCTPYKUWUU 34a-
HWUI NN 06BEKTOB, BAUAIOLWNX Ha pa3BuTve noxapa. TpeboBaHUs K BEPOATHOCTU 6e30TKa3HOW paboTbl [O/IKHbI ObiTh

11/laHHble — 3TO MHDOpMaLusa, NnpeAcTaBneHHas B hopmMann3oBaHHOM BUe, NPUrOAHOM A5 ee nepeaayu, UHTep-
npetauum n 06paboTky YenoBEKOM Unn aBTomarnyeckm mu cpegcrsamm (FOCT 34.320—96).
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yUTeHbl NpW pa3paboTke cueHapus noxapa ¥ AO/MKHbI YYUTbIBATb MNOCNEACTBUS, CBA3AHHbIE C 3TUM clieHapueM. Takke
BO3MOXHa CUTyauus, Npu KOTopoii TpeboBaHWA MOryT ObiTb 3afaHbl AMana3oHOM YaCTUYHOK (PYHKLVOHUPOBAHWUA UK
YacTMYHOro oTkasa. B aTom cnyyaB Ans BEPOATHOCTM GE30TKA3HOM paboThl MCCeQyeMoro o6bekta Heo6Xoa4MMOo cnewm-
anbHOe onpegeneHuve.

3.22 nHamBuayanbHblil noxapHblii puck (risk individual): MoxapHbIii pUcK, xapakTepuaywLmii no-
CnepcTBus 4NA OTAeIbHOT0 YesioBeka C y4eTOM ero oCo6eHHoCTel.

Mpumep — Ecnu noj noxapHbIM PUCKOM MOHMMAal T BEPOSTHOCTb HEXeNaTeNbHOro nocreAcTBuUs,
Hanpumep cMepTH, TOrAa MOXHO NMPOBECT W KONNYECTBEHHYIO OLEHKY WHANBUAYANIbHOTO NOXAapHOTo pucka.
O6bIYHO ee NpeAcTaBNA T B BUAE KONMYeCcTBa CO6GbI T 3a Nepnoj BpeMeHU, 3a KOTOpblii OLEeHNBa T Be-
POSTHOCTb BO3HUKHOBEHUS HEXenaTeNbHbiX NOCNEeACTBUA 4N KOHKPE THOTO YenoBeka. PUck MoxeT 6blThb
BblpaXXeH B BUAE YCNOBUIA NOABEPXEHHOCTMW ONACHOCTU, HANPMMeEP HaX0XAEHWE B ONacHOM MecTe. HAWBU-
AyanbHbll NOXapHbIi PUCK He 3aBUCUT OT KONM4YecTBa Nojeli B NPOTUBOMOMOXKHOCTbL COLMaNbHOMY MO-
XapHOMY pUCKY.

3.23 coymnanbHbIl noXapHbIn puck (risk societal): MoxapHbIil pUcK, XxapakTepu3yloLwuii NocneacTBYA
[ONS KaXA0ro Yenoseka W/uam rpynnbl B LLEoM.

MpumevaHusa

1 Kom6uHauua nocneActsuii ANA BCEX BOBMIEYEHHbIX CTOPOH CBA3aHa C 06Lieii BEPOSTHOCTbIO BO3HWKHOBEHUA
nHungeHTa. CounanbHbli NOXapHbIA PUCK 06bIYHO paBeH CyMMe UHAMBUAYAsbHbIX NOXAPHbIX PUCKOB BCEX BOB/IEUYEHHbIX
NNL, HO FNOXeT 6bITb NpeAcTaBeH B BUAE OTHOLIEHUA MHTEHCUMBHOCTU K KOIMYECTBY NOABEPXKEHHbLIX NOXapy Noaei nnu
noaeil, Haxo4AWMUXCA B ONACHbIX YCIOBUSAX, B 3TOM C/lyHae coLnanbHbIii NOXapHbIA puck BbipaxatoT B hopme, Henocpes-
CTBEHHO CONOCTaBMUMON C UHAMBUAYANIbHBIM NOXAPHBLIM PUCKOM.

2 Tlpn noacueTe COLMUANILHOTO MOXaPHOro puUcKa cnefyeT yunTbiBaTb, YTO HEKOTOPbIE MOC/IeACTBUA A1 OA4HOT0
yesioBeka MOryT OTMEHATL NOCNEeACTBUA AN APYroro YesoBeka. Hanpumep, notepu, CBsA3aHHbIE C HEMPEPbIBHOCTLIO 613-
Heca. UCMbITaHHble OJHOV KOMNaHWeni, MoryT Bbi3BaTb yBe/IMYEHNE 40X0Aa KOHKYPEHTa, He 3aTPOHYTOro NoXapom.

3.24 npuHATue pucka (risk acceptance): PelweHne nNpuvHATbL Npegnonaraembllii pUck, OCHOBaHHOE Ha
Oro COOTBETCTBMU KPUTEPUIO AONYCTUMOCTU WM HA NPUHATOM peLUueHny 06 M3MEHEHNUW 3TOT0 KpUTEpUS.

3.25 o6MeH nHhopmaumeit o pucke (risk communication): BaumHas nepegaya uiv pasgeneHue uH-
dopmaLum o pucke mMexay ULOoM, NPUHYMAIOLWMM pelleHne, 1 ApYrMMu NpUYacTHbIMU CTOPOHAMMU.

3.26 meHemXMeHT pucka (risk management): CKOOpAWHUPOBaHHbIE AeACTBUS MO yNpaBfieHno opraHmsa-
umeli B obnactv pucka, BKOYas NpoLecchl, NPoLeAypbl U COOTBETCTBYIOLMIA YPOBEHb KyNbTYpbl OpraHn3aLmm,
HanpaB/ieHHble Ha HenpepbiBHOe obecneyeHne BbINOIHEHVSA YCTaHOBIEHHbIX KPUTEPUEB JONYCTUMOCTMN pUCKa.

MpumeyaHne — OO6bIYHO MEHE)XMEHT puUcKa BKIYaeT B cebsl OLEHKY pucka, o06paboTky pucka, npuHATHE
pucka n obMeH nHopmauneii o pucke.

3.27 o6paboTka pucka (risk treatment): Mpouecc BbiIbopa 1 OCYLLLECTB/IEHUA MEpP MO U3MEHEHUIO PUCKA,
06bIYHO He npefycMaTpuBaioLlMil n3MeHeHne o6bekTa 3aluTbl (Hanpumep, Npy ynpasfeHun cpepctsamu
noxapHoi 6e3onacHocTy).

MpumeyaHne — TepMnH «06paboTKa pucka» MHOTAA UCMOMb3YIOT A1 0603HAYEHNA camMux AelcTBUIA no 06-
paboTke pucka.

3.28 UyBCTBUTENbLHOCTb (Sensitivity): MNMokasaTenb WM XxapakTepPUCTUKa CTENEHN U3MEHEHUS CUCTEMbI
npu HEBOMbLUNX U3MEHEHUAX B HEWA.

MpumeyaHune — lpu OLEHKE NOXAPHOTO PUCKA aHANU3 «4yBCTBUTENILHOCTU» BK/OYAET B CE6GS BbIYMCEHUS,
CBA3aHHble C HEGONbLWVMMY N3MEHEHWNSMU KaXKA0 NnepeMeHHoli, napaMeTpa u/unm nx B3aumocBs3n, KOTopble MOTyT 6bITb
nosie3Hbl NpW ONpeaefieHny NPUOPUTETOB ANS1 NOCNEAYIOLENO aHAIM3a «HEOoNpPeAeNeHHOCTM». Mpu 3ToM oco60e BHU-
MaHue yensT TeM nepeMeHHbIM 1 napameTpam, KoTopble 0kasbiBaloT Hanbosnbliee BO3AelicTBNE HA pe3ynbTaThl, a ux
M3MEHeHVe Hanbonee BEpPOSTHO NPMBEAET K UBMEHEHUAM 3aK/0UeHUii No pe3ynbTatam aHanmsa.

3.29 HeonpepeneHHocTb (uncertainty): KonvuyecTBeHHas xapakTepucTuka owunobkn (cnyvainHon u/vnm
cMCTEMaTUYecKoi), COOTBETCTBYIOLLEl pe3ynbTaTaM HabMloAeHWA, 3HAYEeHUSM MepeMeHHbIX, NapamMeTpos,
MaTeMaTU4YECKUX BblPaXXeHW NN HEU3BECTHbIX BEJINUVH.

MpumeuyaHne — CM. «pacnpocTpaHeHneHeonpeneneHHoCcTu».

3.30 pacnpocTpaHeHne HeonpegeneHHocTn (uncertainty propagation of): Matematnyeckuii aHanus
HeonpeaeneHHOCTY NPY OKOHYATEIbHOW OLeHKe purcKa Kak pyHKLUM HeONpeAeIeHHOCTU NePEMEHHbIX, napa-
METPOB. AaHHbIX Y MaTEMATUUYECKNX BbIpaXKEHWIA.

MpumeuvyaHne — CM. «HeoNnpeaesleHHOCTb».
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3.31 usmeHumBocCThb (variability): KonuuecTBeHHas xapakTepuctuka QyHKUUW pacnpefeneHus nepe-
MEHHbIX. MapaMeTpOB U/ COCTOSTHUNA.

4 TpUMEHNMOCTb OLIEHKU MOXapHoro pmckal)

4.1 YcnoBus, B KOTOPbIX NOJSIE3HO BbIMO/IHEHME OLLEHKM NOXapHOro pucka

OueHKa NoXapHOro pucka nosiesHa B CUTyauusix, Korga paccmaTpuBaloT CLeHapun ¢ HU3KOI BEPOSITHO-
CTblO peanusaynu, Ho BbLICOKMM YPOBHEM MOCNEACTBUIA, Hanpumep cnegyrowme:

a) 60/1bLIOE KOMMYECTBO He3alULEHHbIX Noael, YA3BUMOCTb KOTOPbLIX CeAyeT U3 UX COCTOSIHWSA: COH,
HEMOLLHOCTb, BO3pacTHble 0COGEHHOCTK, N/I0X0e CamMOoYyBCTBUE UM HEOCBEAOM/IEHHOCTb;

b) NoXap € 04eHb BbICOKOI# MHTEHCMBHOCTLIO OTHS;

¢) 60/1bLIOE KO/IMYECTBO TPaH3UTHbLIX TOM/IMBHBIX TPY30B, OCOGEHHO B YA3BUMbIX 061aCTSAX, Hanpumep
no NyTaM 3BakyaLluu.

OueHKa NoXapHOro pucka Takxo nonesHa B CUTyaumsix, Korga NpocTpaHCTBEHHbIe XapakTepucTukn 06-
nacTy pacnpocTpaHeHust orHs, 06bIYHO UCMOIb3yeMble NPY AeTEPMUHUPOBAHHBIX OLLEHKaX NOXapHOro pucka,
ABNAKTCA HeAOoCTaTO4YHbIMW B C/ydae Cepbe3HOCTU I'IOCI'IGACTBVIVI cob6bITUA. K Takum cuTyauusm OTHOCATCA
cnyyau, Korga:

a) 60/1bLIasA KOHLEHTPaLUs MYLLEeCTBa Ha MaslbiX TEPPUTOPUSAX;

b) 60NblUAS YA3BMMOCTb, HANpUMep Npu NoAAepPXaHnn YNCTOThbl MOMELLEHWIA;

C) 06BEKT, 3HAUMMOCTb KOTOPOTO He onpeaensieTca ero husnyYeckMm pasmepaMm UM CTOUMOCTbIO, Ha-
npumep kabenu, ynpasnstoluve ob6opyLoBaHNEM, KOTOpOe NpejHasHavyeHo Ansi obecneyeHns 6e30nacHoOCTm
06bekTa AfepHOI aHEPreTUKu;

d) ocHoBHas hopma HaHeCceHHOro Bpeja UMyLLECTBY He CBsi3aHa C NPsIMbIM NOBPEXAEeHWEM, Hanpumep
60/bLLIOI NOXap MOXET HAHECTU 3KOMOTMYECKMA yuiep6, CyLLecTBEHHbIe NoTepU ANs penyTauuy uam notpe-
60BaTb 601bLUNX 3aTpaT 419 CoXpaHeHus 6usHeca;

€) cBoiicTBa 6bl/IM U3MEHEHbI NPU UCNO/Ib30BaHUW, NEPECTPOVKE WU PEKOHCTPYKLUN.

4.2 YcnoBusi, Npu KOTOPbIX OLLEeHKa MOXAapHOTo pucKa BaxHa

OueHKa NoXapHOro pucka BaxHa B CUTyaLum, Koraa paspaboTaHHas cucteMa noxapHoii 6esonacHocTu
HE MOXET 0XBaTUTb BCE CLIeHapUM noxapa B opraHuszauun. ATo 06bIYHO NPOUCXOANT B CMydae, Koraa aetep-
MUHMPOBaHHasi 06pa6oTka He6GOJLLLIOTO YMC/a CLEeHapUER NoXapa He OXBaTbIBAET MOJHbIA NOXapHbIA prcK.

OueHKa NoXapHOro pucka CyLlecTBEHHA B c/lyyae, Korja BeposiTHOCTb 6e30TKa3HON pa6oThbl KpUTUUHA
ANs paccMaTtpuBaemMoro o6bekta. Hanpumep, 06bI4HO TPEBYIOT NPOBEAEHNS! OLEHKU MOXAPHOro pUCKa, ecun
HE06X0A4MMO NOAPO6HO OLLeHUTH 3aLYULLEHHOCTL 06EKTA 3aLiMThI, OCHOBAHHYIO HA OTAeNbHON cucTeme no-
XapHoii 6e3onacHocTy.

OueHKa MOXapHOTo pUcka CyLECTBEHHA, KOr4a W3MEHUYMBOCTb BXOAHLIX MapamMeTpoB OKasblBaeT Cy-
LLleCTBEHHOE BO3AelicTBME Ha pe3ynbTaThbl. OLEHKa MoXapHOTo prUcka Heo6xoanMa TaMm. r4e UMEeTCs Cylle-
CTBEHHbIE Pa3/INuns B NePEMEHHbIX, TakUX Kak YACNIeHHOCTb Nlofel, X XapakTepUCTUKA U MHTEHCUBHOCTb
pocTa noxapa, a A4eTepMUHUPOBAHHBIN aHau3 NoKasblBaeT, YTO BO3MOXHbI KOMBUHALUM NEPEeMEHHbIX, He
Bcerga o6ecrneuvBaolLLe Heo6xo4UMyo 6e30MacHoCTb.

OLueHKa NOXapHOTo PUCKa MMEEeT BaXHOE 3HAUEHVE B CUTyaLuu, r4e HeO6X0AUM aHasI3 LWMPOKOro Ana-
nasoHa cueHapues noxapa. OLeHKa NoXapHoro pucka Heob6xoauma, Koraa 60/bLoe KOIMUECTBO Pas/inuHbIX
CLEeHapueB noxapa ONUCLIBAIOT AMaMeTpasibHO NPOTUBOMNOMOXHbIE YIPO3bl 415 UMYLLECTBA, a Lesblo o6e-
crneyeHUs NoxapHoi 6e30NacHOCTU ABNsSeTCS NpeAoTBpaLleHue NosiBieHns 1t06oro cueHapus.

5 KpaTkuii 0630p MeHemMKMeHTa MOXapHOro pucka

MeHeLXMeHT prcKa BK/IOYAET OLLeHKY pucka, 06pa6oTky pucka, NPUHSATUE puUcka v 06MeH UHdopMaLmeii
0 pucke. Mocne 06paGoOTKM prUcka MOXET NOTPe6OBaTLCS MOBTOPHAs OLEHKa pucka (CM. pucyHok 1). OueHka
MOXAPHOIo PUCKA MOXET Takke 6biTb UCMOMb30BaHa A/ OLEHKM CLEHApUEB Noxapa asibTePHATUBHBLIX KOH-
CTPYKLMIi 06bEKTA 3aLUUThI 40 BbIGOPA KOHKPETHOW KOHCTPYKLUU UMM BHECEHUSI U3MEHEHWI B CYLLLECTBYIOLLYI0

Mpu onpegeneHun KOMYECTBEHHOWN OLLEHKM MOXapHOro pucka ¢ y4eToM 0CO6eHHOCTel obbekTa 3awuTbl He-
06X0MMO PYKOBOACTBOBATLCA METOAVNKAMU ONpeAeneHns pacyeTHbIX Be/IMUYNH NOXapPHOro pucka, yTeepxaeHHbimu MUC
(Mpum. nep.).
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KOHCTPYKU WO 06bekTa 3alnTbl M HanpaBaeHa Ha AO0CTUXeHWe BbINO/IHEHUA KpuTepues AONYCTUMOCTU N COOT-
BETCTBMA YCTaHOBJ/IEHHbIM TpeﬁOBaHI/IFIM.

PucyHok 1— Cxema MeHe[XMeHTa MoXapHOro pucka

OueHKa NoXapHOro pyucka HauMHaeTCsa C aHasm3a yCTaHOB/IEHHbIX Lienieli v NpeasioXeHHbIX TpeboBaHuii
K KOHCTPYKUUW UK APYrol YacTu CTPYKTYPbl OKpYXatoLleli cpefbl nccnegyemoro o6bekra 3awmTel. Bravane
NPOBOAAT KOIMUYECTBEHHYIO OLEHKY pPUCKa, CBA3AHHOIO C Tpe60oBaHNAMM K 06bEKTY 3alyMThl, 1 3aTem NpoBO-
AT ero cpaBHUTE/NbHYIO OueHKy. CpaBHUTENbHAA OLeHKa pucka COCTOWT U3 CpaBHeHWs npeanosiaraemoro
prcka ¢ KpUTepmsamMu fOoNycTUMOCTM pucka. Ecnu npegnonaraemblii puck siBASeTCA HeAonyCTUMbIM, TO He-
06X041MO BHECTW COOTBETCTBYIOLLME U3MEHEHUS B OGBEKT 3aLUTbl NN U3MEHUTbL TpeboBaHnsa K Hemy u/mnm
npoBecT 06paboTKy pucka 1 3aTeM NPOBECTW NOBTOPHYIO OLEHKY pucka. Eciv B pesynbTare cpaBHUTE IbHOM
OLLEHKV PUCK NPU3HaH AONYCTUMbIM, TO AO/DKEH ObITb ONMCAH OCTaTOUHbIV puck. Mpu aTom o6sa3aTesnbHbI hop-
MasibHOe MPUHATUE puUcka 1 06MeH MHopmaLmein o pucke ¢ NPUYACTHLIMK CTOPOHAMU.

MpryacTHble CTOPOHbI MOTYT PeLNTb NPUHATL PUCK, KOTOPbINM B pesyfibTare NPoBefeHNs CpaBHUTEIbHOM
OLEHKV MpU3HaH HegonycTUMbIM1> Takoe M3MEeHeHWe SBNSEeTCA HesBHOW KOPPEKTUPOBKON Leneli MeHemx-
MeHTa NoXapHoro pucka.

6 OCHOBHbIe 3Tanbl OUEHKN NMoXapHOro pucka

6.1 KpaTtkoe onucaHue npouegypbl KOMYECTBEHHOI OLLEHKM MOXaPHOro pucka

Ha pucyHke 2 npvBefeHa NocnefoBaTelbHOCTL AENCTBUI MO KONMUYECTBEHHON OLLEHKE MOXapHOro pu-
cka. STy olleHKy NpoBOAAT B c/iyyae, Korja TOYHO U3BECTHA CTPYKTypa CLEeHapusi 1 Korga BeposiTHOCTU W

1> MPUHATBIA PUCK AO/KEH ObITb He BbiLe AO0MYCTUMOrO puUcKa, ycTaHoB/IeHHOTo B ®3 Ne 123-d3 o1 22 uonsa 2008 1.
«TexHU4Yecknin pernameHT o TpeboBaHUSAX NOXapHOi 6e30MacHOCTV» U COOTBETCTBYOLLMX MeToAnkax MUC no noxapHoii
6e30nacHOCTM.

6
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nocnefcTBus cobbITUIA MOryT 6bITh ONpeAenieHbl B KOSIMYECTBEHHOI (hopMe. B nocnegHeM pasgene onmcaHo
MCMNO/Mb30BaHNE KPMBbLIX pUCKa, MaTpuL, pucka U Apyrux MeTofoB, A1 KOTOPbIX G/I0K-CXeMa He MOXET ObITb

npuMeHeHa B NoJIHOM obbewme.

ProyHoc2— CXMMOUbIMIWaHPOTPUMNA

KonnyecTBeHHYI0 OLLEHKY MOXapHOro pucka HayuHalT C yCTaHOBNEHUA ob6nactu npuMeHeHua
MeHeXMeHTa puckal. O6nacTb NnpMMeHeHnda BKAK4YaeT B cebs MHOXEeCTBO KOMIMYECTBEHHbIX npen-
NONOXEHNA, HEOGXO,CI'VIMI:IX B COOTBETCTBUM C Uenamn un TpGﬁOBaHVIHMVI K O6'beKTy 3aunTbl Ana BbiNO-

HEHNA OUEHKU pUCKa.

1>MMpu onpegeneHnmn KONNYECTBEHHOW OLLEHKM MOXAPHOT0 prcKa C y4eTOM 0COOeHHOCTel 06bekTa 3almnTbl HE06X0-
LMMO PYKOBOACTBOBATLCA METOAUKAMU ONPEeAEeNeHNs PaCHETHbIX BEIMYMH NOXAPHOTO pUCKa, YTBEPXAEHHbIMU MUC Poc-

cun (Mpum. nep.).
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Cnepylowmin aTan — ngeHTudmkalyma onacHocTeli, HE06X0AUMbIX NPK onNpeseneHun 1 Boibope cue-
HapveB. UCNOMb3yeMbIX A1 OLOHKM pucka. [ns aHanusa BblGUpaloT OAVH CLeHapuii 1 oLeHNBalT BEpo-
ATHOCTb ¥ MOCNEeACTBUA €ro peanusaunn. JTy npoueaypy NoBTOPSIOT A0 Tex Nop. Noka He 6yeT NpoBejeH
aHann3 Bcex 0TOOPaHHbIX cleHapueB. B aTom cnyvyae 06befMHEHHbIV MOXAPHbLIA pUCK 06beKTa 3alynThl
BbIYUCNAIT Kak CyMMy MoxapHOro pucka no Bcem cueHapusiM, €Cnv OHU ABASIIOTCA CTaTUCTUYECKN Hesa-
BUCHMbIMMU.

CoKpalleHHble BbIYUC/IEHUS MOXAPHOTO PUCKA MOXHO MCNOMb30BaTh A8 Bbl6Opa HEGOMLLLOMO KOMU-
yecTBa CLEHapuUeB Npu AeTEPMUHUPOBAHHON cpaBHUTENbHO oueHke (cM. (5]). B aTOM cryyae Ha 3akioun-
TeNbHOM 3Tane puck1, COOTBETCTBYIOLLME CLEHAPUAM, HE CYMMMUPYIOT, & BbIOMPatoT CLeHapum ¢ HanbonbLIKM
NOXapHbIM PUCKOM.

6.2 Wcnonb3oBaHWe cueHapues NpuU OLEHKe NOXapHOro pucka

6.2.1 TpeboBaHusa K BbIGOpY cLueHapues

KonuuyecTBo pasnnyHbIX CLeHapueB noxapa CTO/b BE/IMKO, YTO He MpefcTaBnseTcs BO3MOXHbLIM MpPo-
BECTV aHa/In3 Kaxoro u3 Hux. Moatomy npu n060oii OLeHKe NoXapHOro pucka Ao/mkHa 6biTe paspaboTaHa
CTPYKTypa CLieHapus «ynpas/IieMoro pasmepa», a KofiMyecTBEHHas OLieHKa pycka Takoro cLueHapus Ao/KHa
6bITb pa3yMHON MU rapaHTUPOBAHHOW OLEHKOW 06LLero noxapHoro pucka. OCHOBHbIMU METOAaMn AOCTUXe-
HUS 3TOW Lenu SBNATCSA UAEHTUMKALNA onacHbIX CO6bITUI, 06beAMHEHNEe cLueHapyeB B rPynnbl U UCK/0-
YeHwue cLeHapueB C He3HaUYNTe TbHbIM PUCKOM.

6.2.2 NpeHTudnkauuna onacHocTeil)

Nto60oi NCTOUYHUK NOTEHLMaNbLHOro Bpesa Uy cUTyauuto ¢ NoTeHLManbHol BO3MOXHOCTbIO HaHECEHNS
BpeAa onpefenstoT kak onacHoCcTb. Kaxaas onacHOCTb MOXET 6biTb OCHOBaHWEM /18 OAHOM0 UM HEeCKO/b-
Kux cueHapueB [Mmkbipa. B KOTOPbIX YCNOBWA BO3HUKHOBEHMWSI OMACHOCTW Takxe OnpefaensioT BuA noxapa,
KOTOPbIA MOXeT npon3oiiTn (cMm. [5]).

Kaxablil cueHapuii noxapa BkIoYaeT kadyeCTBEHHOE ONUCaHne TeYeHus noxapa Bo BPEMeHUW, Npu 3ToM
NOEHTUDULMPYIOT K/THOYEBLIE COObLITUSI, KOTOPbIE XapakTepm3yloT Noxap W 0TANYaT ero oT APYrux BO3MOX-
HbIX NOXapoB. B 3Tol cuTyaunm o6bI4HO ONpeAenaoT BO3ropaHue 1 NpoLecc pocta noxapa, NosHOCTbI0 pas-
BUTYIO CTaZ M0 NoXapa 1 CTafuio ero pacnaga, yunmTbiBas 3aCTPOEHHYI0 CTPYKTYPY OKpyXatoLLei cpefbl 1 Bce
CMCTEMbI NOXapHOIi 3alUnTbl, KOTOpble AO/MKHBI AelicTBOBaTb B npouecce noxapa (cm. [5J).

MecTo BO3HWMKHOBEHMA NOXapa [0/HKHO GbiTb ONpeAeneHo C TOYHOCTbIO KOHKPETHOrO pacnosiokeHus
noxapa BHYTPW KOMHaTbl. PacnonoxeHune orHs, Hanpumep, B cepenHe KOMHaTbl UKW B Iy KOMHaTbl, MOXeT
CUIbHO MOBAUATL Ha Mocfnegyrolee pas3Butue noxapa. O6nacTn BO3ropaHnus A0/MKHbI GbITb UCCNeA0BaHbI
He TO/IbKO C Y4eTOM OCOGEHHOCTEl MOMELLEHNS, HO TakkKe C YYeTOM BbIXOJOB, CKPbITbIX MECT U BHELUHUX
noBepxHocTel. Ha pasBuTue noxapa MOXeT CUbHO NOBAMSATL U PacnosioXeHne cpeAcTB aBTOMAaTUYecKoro
0o6HapyXeHus noxapa unu obopyaoBaHus nogasneHuns orHa (cm. [5]).

M3MeHYMBOCTb YCNOBWI U COCTOSIHWIA 3AaHWA 1 ero obuTarenein SBASTCA OCHOBHbIMU 3/1IEMEHTaMM,
onpegensowmyMmn cueHapuini. OHM MOryT BKIOYATb B Ceba COCTaB, MECTOMO/IOKEHNE HAXOAAWMNXCSA PSAOM
roproYmx BeLecTB, KOTOpbIe MOTYT ONpeAesuTb GbICTPOE pa3BUTUE Moxapa. Takke cloga OTHOCAT MecTa pas-
MeLleHuii. husnyeckme 1 gpyrme BO3IMOXHOCTU obutatenein (HanpyMep, HanaMume NHBaNUAHOCTH, Heaeecno-
CO6HOCTb BC/ieACTBME YNOTpe6NeHNS HaPKOTUKOB UM aflKOroNs).

M3MeHYMBOCTb COCTOAHWS 060pYyAOBaHUSA MNPOTUBOMNOXAPHOW 3awuTbl 3[4aHUSA Takxe sBNseTcs
OCHOBHbIM 3/1EMEHTOM MNpU OMpefesieHnn CLeHapus noxapa, 0CO6EeHHO NPU OLeHKe MOXapHOro pucka.
Ciofa BKIOYAOT Takme 0COBEHHOCTMW, Kak Hanuume OTKPbIThIX WKW 3aKpbiTbiX ABepel U OKOH, pabouyee
nnn Hepaboyee COCTOSAHME aBTOMAaTNYECKOTO 060pPYA0BaHNS 06HApYXeHWsA noxapa u o6opyfoBaHNsA ero
nojaBneHns.

6.2.3 O6beanHeHe cueHapues B rpynnel

BHavane npou3BoAAT KpaTkoe napameTpuyeckoe onrcaHue nosiHoW KapTUHbI BCEX BApUaHTOB BO3MOX-
HbIX CcLieHapueB. Hanprmep, noXxapbl MOryT BO3HWUKHYTL B /060M 13 NATU TUNOB NOMELLEeHWI Unu TeppuTopwuii
3g4aHna (Hanpumep, 06bIYHO 3aHATbIE NOMELLEHNS, 0O6bIYHO He3aHATble NOMELLEeHUs, NyTWU 3BaKyaLlum, CKpbl-
Tble MecTa, BHeLIHWe MecTa PacnofioXeHUs) ¢ No6bIM 13 TPeX TUMNOB BO3HWMKHOBEHUSI U Pa3BUTUA Noxapa
(Hanpumep, TNeHWe, ropeHne OTKPbLITLIM BOCM/IAaMEHEHMEM, GbICTPOE pacnpocTpaHeHue nnamenn). Kaxgas
kombuHauus npefctaBnseT coboi rpynny cueHapues, koTopas 06beanHsaeT 60n1ee NogpPo6HO onpeseneHHble

11 Mpun naeHTUUKaLMN NOXapHbIX ONacHOCTeli HeobXx0AMMO yunTbiBaTb METOANKM, yTBEPXAeHHble MYC Poccun
(Mpwum. nep.).
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cueHapum (C ykasaHneM MecTa BO3HUKHOBEHUS noxapa, Tuna nomelleHuns). Kaxayto rpynny cueHapues npea-
CTaBNseT eANHCTBEHHBIN CLeHapuii noxapa, NocneAcTBUA KOTOPOro xapakTepusyoT nocnecTBus BCex cue-
Hapves rpynmeil.

6.2.4 VicknioyeHne cueHapueB C He3HaYUTeIbHbIM PUCKOM

LienecoobpasHo UCKIOUNTL 13 CTPYKTYPbI FPYNn HEKOTOPbIE FPYNMbl CLEeHapMeEB, KOTOPbIE UMET Takoi
HU3KWIA PUCK, YTO X UCK/OUYEHNE HEe3HAUMTEIbHO NOBAMSET Ha KOMIMYECTBEHHYIO OLEeHKy pucka. OfHako no-
[O6HbIE UCKOYEHUS AO0/KHbI OblTb TOYHO onpefesneHbl U onpasgaHbl. Vckiovaemble rpynnbl CLeHapues
[O/MKHbI NPOATU COOTBETCTBYIOLLYI0 Banujaumio. Bbicokas BepOATHOCTb noxapa u 6onbluve nocnencTsus
MOTyT MPUBECTUN K 3HAYNTE/IbHO 60/IbLLEMY NOXAPHOMY PUCKY A5 TPYNNbl CLieHapreB. Kpome Toro, BO3MOXHbI
cuTyaumuu, Korga ans Kaxaoin ns 60nbWoro KoaMyecTsa rpynn cueHapues CylecTByeT He3HaunTe lbHbIl no-
XapHbIiA PUCK, OfHAKO Npu UX 06beAVHEHNN MOXaPHbIA PUCK MOXET CTaTb CYLLECTBEHHbIM.

6.2.5 leMoHCTpaLma NpuemMneMocTn N 4OCTaTOYHOCTU CTPYKTYPbI cLueHapus

Ecnv npoBegeHne aHanusa Kaxpgoro cLeHapus HEBO3MOXHO, TO NPOBefEeHVe aHamn3a Kaxaoro cueHa-
pvs ¢ nocnegyowmuMm o6befuHEeHNeM UM UCKTIOYEHNEM Takke HeBO3MOXHO. OIHaKo KpaTkoe, HO BCECTOPOH-
Hee 060CHOBaHWE MOXeT ObiTb NPOBEAEHO.

Bo-nepsbIX, go/mkHa 6bITb paspaboTaHa kapTorpaduma Bcex BapvaHTOB MOTEHLUMaNbHbIX CUeHapues
rpynnbl BbIGPaHHbIX ANA aHanusa u/vnmn NcknveHns. 3To obecneunt pacCMOTpeHne BCeX CLeHapreB 1 ToY-
Hoe onpejesnexHne A HUX cnoco6oB 06paboTKM pucka.

B0-BTOpbIX, AO/XHbI ObITb UCNO/Mb30BaHbl FAPAHTUPOBAHHbLIE OLEHKM BEPOATHOCTM U NOCNeACTBUIA OTO-
6paHHbIX rpynn cLueHapueB 1 NpeAcTaBuTeNbHbIX CLeHapreB noxapa. Ecnv aHanuns gaet 3aBblleHNE OLEeHKN
pvcKa, 3TO MO3BOJIIET KOMMEHCUPOBATL PUCK UCK/TOYEHHbIX CLieHapueB, Aaxe eC/n 3TOT PUCK He He3HaunTe-
neH. FapaHTUpOBaHHbIE OLLEHKN TakkKe NO3BO/IAOT KOMMNEHCMPOBATh BbICOKYHO pasHOPOAHOCTb CLEeHapues B
rpynne v NOHW3WUTb 3HAYeHWe aHann3a YyBCTBUTENILHOCTU U HeonpegeneHHoCTU. [apaHTMpoBaHHas OLeHKa
BEPOATHOCTU YMEHbLUAET BO3MOXHOCTb VCK/IIOYEHNS NOTEHLUMaNbHO 3HAUYVMbIX CLLeHapueB C BbICOKMM YpPOB-
HeM nocneAcTBMIA HA OCHOBE UX HU3KOU BEPOATHOCTU peasnv3aLluu.

B-TpeTbux, ecnv oueHka NoXxapHoro pucka fosmkHa 6biTb NpoBefeHa Ha OCHOBE OTHOCUTESbHBIX, & He
abCconIOTHLIX KpUTEpMEB (HanpyMep, Ha OCHOBE CPaBHEHWUS ABYX OOBbEKTOB 3alyuThbl, & HE CPaBHEHUS C Kpu-
TepusamMmn 4onycTuMocTu), TO rPynnbl CLeHapueB MOryT ObiTb UCK/IOYEHDI, AaXe eC/ii OHU UMEIOT CYyLLeCTBEH-
HbI pPUCK, NPY YCNOBWMW YTO AN 060MX 06EKTOB 3alUThbl CyLECTBYET aHaNOrMYHbIi NN UAEHTUYHBIA pUCK
cueHapusl. B aToM criyyae «aHasIorvyHbli» O3Ha4YaeT, YTO B CpefHeM Pa3HOCTb PUCKOB A1 UCK/IOYaEeMbIX
CLieHapreB CyLLeCTBEHHO MeHblUe, YeM cpefHee pa3HOCTU PUCKOB A/15 CLeHapues, npefHasHavyeHHbIX 41s
TOYHOro aHanusa. 3HayeHns aTUX CPeHNX YCTaHOB/EHbI HA OCHOBE TEXHMYECKOTO W/WIN Hay4YHOro aHanm3sa.
Ana 3awmnTbl 06WMX pesynbTatoB BO3MOXHbIX OLIMOOK, KOTOPblIE MOTYT MOSBUTHLCH, €CIM COOTBETCTBYIOLLWIA
TEXHWYECKNI A aHanu3 oTpaKaeT HeBepHOE NMOHUMaHWe WCTUHHOTO PUCKA, UCKIHYEHWUA CLeHapueB U rpymnn
cueHapueB J0/MKHbI ObITb peaKumm.

B nto60oii CTpykType cueHapueB TPYAHO YCTaHOBUTbL COOTBETCTBYIOLWIMIA 6GanaHc Mexay CLeHapusamu ¢
BbICOKOI BEPOSAITHOCTbIO M HE3HAYUTE IbHBIMW NOCNEACTBUSIMU U CLLEHAPUAMU C HU3KO BEPOSITHOCTLIO U CY-
LLlecTBEHHbIMM nocneacTeuAMU. O6a BapuaHTa BaXHb! A5 aHam3a.

6.2.6 OLeHKa MoXapHOro pucka 6e3 ABHbIX CTPYKTYp cLeHapus

[na oueHKM MOXapHOro pucka He Bcerga UCnonb3ylT TOUHYH CTPYKTYpy cueHapus. MNpouegypa
OLleHKN pucka B 3TOW cuTyauuu Ao/HKHA ObiTb NPOBEPEHA M oxapakTepu3oBaHa Ha npegMeT UCMO/b3y-
eMbIX HeSIBHbIX MPEeANONOXEHNA, OTHOCALMXCA K TPe6OBaHUAM BK/IOYEHUA WU UCKIIOYEHUS U OTHOCKU-
TeNbHOW BEPOSITHOCTW cueHapueB. JTo obecneymBaeT MAEHTUDMKALUIO M KOMNEHCALMIO HEYMbILWNEH-
HbIX WM HECOOTBETCTBYIOLMX UCTOYHUKOB CMelleHus. Mpu obecneyeHWn AOCTATOYHbIX CBUAETENbCTB
ANnS Bannjauumn Takoe nccnefosaHne o6bIYHO NPUBOAUT K 4OCTATOYHO TOYHON XapakTepucTuke passuTus
co6bITWIA, flaxe ecnn NoA06HbIE TOUHbIE CLLeHapUnM He UCMOMb3YT HEMOCPEACTBEHHO HAa CTaAuM Konuye-
CTBEHHOI OLEHKM NOXapHOro pucka.

6.2.7 CueHapuv noBefeHus nwoaei

[ns aHannsa 06bIYHO HEOOXOAUMO onpefennTb He TOMIbKO CLeHapuu noxapa, HO Takke u cueHapuu
noBeAeHnNa MoAei, B KOTOPbIX ONpeAeneHbl KOINYeCcTBO M0fe, CBA3aHHbIX C NOXapoM, NX 0COBEHHOCTU K
nosefieHve, BkIOYasa aBakyauuto. JonosHNTEbHOE PYKOBOACTBO Ha NOBEAEHYECKNX NepeMeHHbIX Nnpusese-
Ho B [5] n [6].

6.2.8 OLeHKa NOXapHOro prcka npu Bbibope cueHapres noxapa 419 AeTepMUHNPOBAaHHOro aHamsa

Ecnu uenblo aBnseTcsa BbI6OP CLueHaprieB noxapa A1 4eTePMUHUPOBAHHOIO aHannsa, To BO3MOXHO CO-
KpallleHne npouecca OLeHKM, Hanpumep 3a CYeT NCNOo/b30BaHWNA TEXHUYECKOTo aHanusa fOCTYMHbIX AaHHbIX
1 OLEHKM nopsifka 3HavyeHunii BepoATHOCTE 1 nocnefcTBuii. B aTom cnydyae kaptorpadmns Bcex BO3MOXHbIX
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cueHapueB B rpynne 06bIYHO CU/ILHO COKpALLAeTCA U aHaM3 06bIYHO He NPoBOAAT. HauMeHoBaHue rpynnbl
clieHapueB BbIGUPAKOT B COOTBETCTBUM C NPEACTABUTE/bHBIM CLEEHAPUEM MOXapa.
Bonee nogpo6HOe pykOBOACTBO MO MCMO/Ib30BaHUI0 OLLEHKM MOXapHOTo pucka npuBegeHo B [5]1).

6.3 OueHka BepoAaTHOCTEM

B npouefype konmM4yecTBEHHOI OLLEHKU MOXapHOro pucka, NpyBeAeHHON Ha PUCYHKe 2. KNI0YEeBbIM 3Ta-
NMOM SB/ISIETCSA OLeHKa BEepOSATHOCTEl CobbITUiA. B nyHkTe 6.3.1 onucaHbl 06LMe MeToAbl OLEHKN BeposT-
HocTW. B 6.3.2 1 6.3.3 NpuBefeHO PYKOBOACTBO AJ151 KOJIMUYECTBEHHON OLLEHKM BEPOSITHOCTE BO3ropaHus u
N3MEHEHUsI COCTOSAAHUSA CUCTEMBI (CM. [5]).

6.3.1 MeToAbl OL,EHKN BEPOSATHOCTEW

K BEpOATHOCTAM, UCMO/Ib3yeMbIM MNpK OnpefeseHn KOJIMYECTBEHHOW OLEHKN pUCKa, OTHOCATCA Bepo-
ATHOCTW COBbITUIA 1 BEPOSATHOCT U3MEHEHNSA COCTOAHUSA CUCTEMbI, B TOM YucC/ie BepPOATHOCTU 6e30Tka3Hoi
paboTbl 060pyA0BaHNA. HekoTopble METOAbI aHasIM3a pucka, HanprmMep UCNosb3yloLme Mofenun nepexoga u3
O[HOr0 COCTOSIHMSA B Apyroe, TPebYOT 3HaHUSI BepoAaTHOCTel nepexoaa (cm. [10]).

OueHka BEpOATHOCTU MOXET 6bITb NOMyYeHa Ha OCHOBE OAHOrO M3 TPeX NOAXO0A0B:

1) npsMas oLeHka Ha OCHOBe 06paboTku JaHHbIX;

2) aHanM3 MoAenu, ycTaHaBnvBawLleli B3arMoCBsA3b BEPOSTHOCTH C APYTMMU BEPOSTHOCTSMU, Hanpu-
MOp MOZeNv B3auMOCBA3M BEPOATHOCTM BO3rOpaHns C BEPOATHOCTAMU OTka3a KOMMOHEHTOB 060pyf0BaHUS,
4e/10BEYECKON OWMNOKKN, 6IM30CTM K rOproYMM MaTepuanam n ApyrmMu xapaxkrepuctmkamu;

3) TEXHWUYECKMIA N/unn Hay4HbIl aHanus.

Mpy oueHKe BEPOATHOCTM CYLLECTBYIOT 06LiMe OWnbKN UM CMeLLeHusi, KOTOpbIX cregyeT usberatb,
yunTbiBasA cnegylolme 0Co6eHHoCTU:

- 06bIYHO MIOAN HEAOOLUEHMBAOT HU3KME BEPOATHOCTU U NEPeoLeHVBalOT C/AULIKOM BbICOKME BEpOAT-
HOCTW. 3Has 06 3TUX TeHAeHuusX, cnefyeT CTPEeMUTLCS UX KOMNEHCMpoBaTb, MPYMEHAS COOTBETCTBYIOLME
apaHT1pOBaHHbIe OLLEHKN;

- He Bcerga cnpasefnvBo NPefnosioxXeHne o TOM. YTO BCe COCTOSAHMSA U COBbITUA He3aBuCUMbI. [1ns co-
ObITUI. UMELWUX 06LLYI0 NPUYMHY C BbICOKOI/ BEPOATHOCTbIO MOABMEHWSA, 06l aa BEPOSATHOCTL Bbille, YeMm
npov3BeAeHne CoCTaBALLNX BEPOATHOCTEN.

MprMep — B HEKOT OPbIX CyYasX CUTYyaLusi C BbICOKONH 0NacHOCT b0 noxapa cBa3aHa ¢ HepaboTatwLm-
MU faTunkamu v pa3bpbi3rnBaTesiiMy, HECOOTBETCTBYOLWEN TO/MUHON CTEH, 3a6/10KUPOBAHHLIMU LBEPS-
MU W APYTUMY HApYLIEHUSIMWU U 0COBEHHOCT IMU CUCT eMbl NOXapHOii 6e3onacHocT u;

- 06bIYHO /104N OLEHMBAIOT BEPOATHOCTU CLEHapMeEB, BKIOYAKOLNX ONACHOCTb AN MMYLLEeCTBa, U He-
[OOLLeHNBAIOT MM UTHOPUPYIOT PacnpoCTPaHEHHbIE CLeHapumn, TakMe Kak BO3HWKHOBEHMWE Moxapa OT 3/ek-
Tpo3amblKaHVA Wn HarpeBaTesibHOro 060pyAoBaHNa. 3T0 ABNSETCA NPUUNHOW MCMOMNb30BaHNA YCEeUYEHHbIX
AaHHbIX 06 MHUMAEHTaxX BO3HUKHOBEHWS Nnoxapa npu oueHke BepOATHOCTEl BO3ropaHus;

- 06bIYHO MHXEHEepbl UCMNO/b3YIOT flaHHble O TLaTe/IbHOM UCCNeA0BaHNM NoXapa B KaX40M UHLMAEHTE.
OTO MOXET NPUBECTU K HEKOTOPbIM 3a0/1yXXAEHUSAM MPY OLLeHKe BEPOSATHOCTEN, Tak kak 6a3bl faHHbIX BKIOYa-
0T TONIbKO HEOGXOAMMYH0 YacTb MHGIOPMaL MK O NPOUCLLEALLNX NoXapax, B KOTOPOW NpeobnaaalT AaHHble O
noxapax ¢ BbICOKMM YPOBHEM NOTEPb U CO CMepTe/IbHbIM NCXOAOM. Takum 06pa3oM, MOryT 6biTb NPONYyLLEHbI
MeHee onacHble Moxapsbl, rae akTuyeckn NPOUCXOANT BONbLUMHCTBO CMepPTesbHbIX CllyvyaeB, a Takke Hauv-
60/1ee KpynHble noxapbl, HaHocALWMe 60/bLOoN ywepb nMyLLecTBy;

- He cnefyeT cunTaTh, YTO pe3epBMpPOBaHNE CUCTEMbI NOXapHol 6e3onacHoCTU obecneymBaeT ee Bbl-
COKYI0 Haf@XHOCTb;

- HebnaropasyMHO cuuTaTb Hy/neBO BEpPOSITHOCTb CLeHapueB, KOTOpble HMKOrAa He 6blin JOKYMEH-
TanbHO onucaHbl B AOCTYNHbIX 6a3ax AaHHbIX MO yuiepby oT noxapa. Ecnv nogobHoe ynyuieHne oTpaxaeT
HefoCcTaToK AAaHHbIX, TO XOPOLLEe NPakTUKON MOXeT 6biTb NCNOMb30BaHNe 6osliee BbICOKOM BEPOATHOCTU ANA
obLero cueHapus, KoTopbllii BktouaeT 6onee ToUHble faHHble A5 OLEeHKN BEPOSTHOCTU. Takke BO3MOXHO
“cnonb3oBaHne CTaTUCTUYECKUX METOA0B OLEHKN BEPOATHOCTM COObITUS, KOTOPOE eLle He NPou3oLLIO.

6.3.1.1 KonnyecteeHHas oLeHka BEepPOATHOCTM Ha OCHOBE AaHHbIX

B KayecTBe KOMMYECTBEHHOW OLEHKM BEPOSATHOCTU HAa OCHOBE AaHHbIX 0ObIYHO MCNOMbL3YKT YacToTy,
KOTOPYIO BbIYMCNAOT NyTEM AeneHns nNpeanosaraeMoro KoamyecTsa nccnegyemMblix cobbITUIA Ha nepuog unu

Mpv NpYMeHeHNN KONNYECTBEHHOW OLLEHKM NOXapHOro pucka ¢ y4eToM 0CcobeHHOoCTell 06bekTa 3aLnTbl HE06X0-
AVMO pyKOBOACTBOBaTLCS METOAVNKAMU ONpeAesieHnst pacyeTHbIX BEIMUYMH NOXapHOro pucka, yTeepxaeHHbiMn MUC Poc-
cun (Mpum. nep.).
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KONIMYECTBO BO3MOXHOCTEW MOABMNEHUA COGLITUIA. 3HaMeHaTe/lb MOXET U3MepPATbLCS B eAVHMLAX BPemeHu
(HanpvMep, KOAMYecTBO COBbLITUI B rofl), KONMYECTBE YeNoBEK (Hanpumep, KOMMYEeCTBO NOXapoB Ha Thicauy
YyesloBek), efuHMLax CTOMMOCTM MMyLLecTBa (Hanpumep, KOJMYecTBO MOXapoB Ha O6LLYH CTOMMOCTb BCEX
3[aHNIA 1 MX COAEPXMMOro), KOMyecTBe 34aHunii (HanpymMep, noxapbl Ha TbiCAYy 34aHWi AaHHOTO TMNa) uan
Apyrux egvHuuax (Hanpumep, moxapbl Ha TbiCAYY KOMMNaHWi, BNafgerowmnx UM Ucnosb3yowmx npov3Boa-
CTBEHHbIE 3[@aHNA O4HOro TUNa).

Basbl gaHHbIX NS yncnuTenei unvm sHameHatesein MoryT 6biTb CO34aHbl HA OCHOBE BbIOOPOYHbIX AaH-
HbIX (4ONyCKaLWMX CTATUCTUYECKYO BbIGOPKY AaHHbIX 4718 OLEHKU pasmepa NosiHOW rpynnbl v reHepasib-
HOIi COBOKYNMHOCTU, U3 KOTOPOI 0To6paHa BbiGopka) Wian nyTem cbopa cBefeHuii (obecneumsaroLlero Hanbo-
Nnee nonHble faHHble 0 rpynne).

6.3.1.2 OueHka BepOsATHOCTM Ha OCHOBE MOAEeNUPoBaHns

naBHOE MpeVMyLLEeCcTBO UCMNO/b30BaHWUSA MOLENNPOBAHUS COCTOWUT B TOM, YTO. B OT/NYME OT APYrux
MeTOA0B OLEHKN, OHO 06bIYHO 06ecrneunBaeT NoyyeHne He TOIbKO KOSIMYECTBEHHBIX OLeHOK, HE0OX0ANMbIX
[ANA aHanm3a pucka o6beKTa 3aLiuThbl, HO Takke NnomMoraeT NOHATb B3aMOCBA3b U3MEHEHUI B 06bEKTE 3aLLy-
Tbl C U3MEHEHWNAMMW NOMYYEHHbIX 3HAYEHUI A BEPOATHOCTU. 3Ta B3aMMOCBA3b Heob6xoAMma B C/iy4as, Korga npu
OLleHKe MOoXapHoro pvcka nepBoHavasibHOro COCTOAHMA 06beKTa 3awuTbl He NoslyyYeHa npueMaemMas oleHka
COOTBETCTBYIOLLLETO prcKa.

Mcnonb3oBaHne MoAeNun He UCKIoYaeT UCMOMb30BaHNe SKCNePUMEHTasbHbIX MW IKCNEPTHBIX AAHHBIX,
HO yMeHbLuaeT NoTPe6HOCTb B AaHHbIX MO APYIMM NepeMeHHbIM. MOXeT BO3HUKHYTb HEOOXOAUMOCTb OLeHKM
KayecTBa MOZENN C TOYKM 3PEHMUS CMOXHOCTU, JOCTOBEPHOCTM U COOTBETCTBMSA HayUHbIM AAHHbIM, @ Takke
Tpebyemoli HeonpeneneHHOCTN UCXOAHbIX AaHHbIX A1 MOAENN MO CPABHEHMWIO C HEONPeAEe/IeHHOCTbIO faH-
HbIX NPY UX HENOCPEACTBEHHOM NMPUMEHEHUN.

MeTog MoHTe-Kapno He siBNsieTca anbTepHaTUBHLIM METOA0M OLEHKM BEPOSATHOCTU, HO SABMSETCS YmC-
NEeHHbIM MeTOA0M BblUMC/IEHNSA MOXaPHOro pucka AN ycTaHOBMeHHOro Habopa pacnpegeneHunii BeposaTHO-
cTeil. 3TN pacnpefeneHns UCNob3ylT Npy 0T6ope cLueHapres C NOSTHOCTbI0 PaBHbIMU BEPOATHOCTAMM, Tak
4TO BbIOGOPOYHOE cpefHee MOCNeACcTBUl AN TaknX CLeHapueB ABNSETCA Hauyullei OLeHKol B3BELIEeHHbIX
no BEPOSATHOCTU NOCNEeACTBUIA A5 BCEro NoAMHOXeCTBa CLueHapues (415 nNogpo6HOro pykoBoACcTBa no Me-
Toay MoHTe-Kapno cm. [8] u (9)).

6.3.1.3 OLeHka BepOSATHOCTY HA OCHOBE TEXHUYECKOTO UM HAYYHOro aHanimsa

TexHn4eckuii aHann3 MOXeT BbITb BbIMOSIHEH CUCTEMATUYECKU U NOC/eA0BaTE NIbHO C MOMOLLLbI0 METOAA
Jenbcn (cm. [1]) unm gpyrux cooTBETCTBYIOLMX NpoOLEeAyp ANS YMEHbLUEHNS CMELLEHNA 1 NOBbILLEHNA Kaye-
cTBa oueHok (cm. (12]).

TexHnyecknii aHann3 MoXeT ObiTb BbINOSHEH 4151 ONpefeieHns TOYEUHOro AN UHTEPBa/IbHOTO 3Haye-
HMA. O6bIYHO MHTEPBaN 3HAYEHWI BbI3bIBAET MEHbLUE Pa3Hornacuii Mexay nMuamu, BbIMOMHAIOLWMMUN OLEHKY,
1 NOAXOAMNT AN1A UCNOMb30BaHUA B MATpULEe pucka unmv 4pyroi npouegype kayeCTBEHHOW OLeHKM MOXapHOro
pucka. (Ans ganbHeliwel nHopmMaumuy No NONyYEHUIO OLEHOK pUCKa Ha OCHOBE TEXHUYECKOro M Hay4yHOro
aHanusa cM., Hanpumep, [7].)

Mpy oueHKe BEPOATHOCTM HA OCHOBE TEXHMYECKOro aHasn3a, Korga AaHHble MOYTU WAN NOIHOCTbIO OT-
CYTCTBYIOT. MOXHO Takxe MCMnosb30BaTb MaTpuLly pucka, B KOTOPOI BCE OLEHKM BEPOSTHOCTM MpeacTaB/ieHbI
He60/bLWIMM KOIMYECTBOM PaBHOMEPHO pacnpefefieHHbIX 3HayeHuii. Hanpumep, B NpoTOKo/e peKkoMeHfo-
BaHO UCMO/b30BaTh NATb 3HadeHuid: 0,5 %. 5 %. 50 %. 95 % n 99,5 %. Mpu 3TOM MOXET 6bITb UCNOIb30BaH
NPOTOKO/T C NATLIO 3HaYeHnsaAMn: 5 %, 16 %, 50 %, 84 % n 95 %.

6.3.2 BeposiTHOCTb NepBOHa4YaNbHbIX COObITUIA

Ecnun akcnepumeHTanbHble faHHble 06 yuiep6e Ucnoib30BaHbl B KAYecTBe faHHbIX 415 YNC0BbIX Bbl-
YNCNEHWNIA, MOTYT 6bITb YCTAHOB/IEHbI fJaHHble 06 yuiepbe ANs nccnegyeMoro 3faHus, A8 Bcex 3fanHunii fan-
Horo Tuna (06 beANHEHHBIX NO 06LLEeMY MECTOMOOXKEHWIO UK BNagenbLam) unv ansa niboii 601bLwoi rpynnbl
CBOICTB 34aHuii, BNAOTb A0 HaUWOHaNbHbIX MW MeXAyHapoAHbIX 6a3 gaHHbIX. Kaxablid u3 aTux BapuaHToB
nMeeT NpeumyLLecTBa 1 HefocTaTki C TOUKM 3PEHNS UX NPUMEHUMOCTU, YPOBHSA AeTann3auun, JOCTYMHOCTM
N BENUYMNHBI 6a3bl aHHbIX 4718 NOALEPXKKN TOYHOCTU OLLEHOK.

KonuuyecTBeHHble OLEHKN BepoATHOCTEl MOryT ObiTb MOMYy4YeHbl NYTEM BbIYMC/IEHUA OLEHOK BEeposT-
HOCTeli HEKOTOpbIX, HO HE BCeX XapakTepucTuK NOSIHOTo cueHapus. Hanprmep, BEpOATHOCTb NoXapa Ha Tep-
pUTOPMM NPOU3BOACTBEHHON OpraHu3auun n3-3a UCKp, BO3HMKAIOLWMX OT B3auMoOAeincTBus yactein obopyao-
BaHWA. MOXeT BObITb OLeHeHa NyTeM pacyeTa BEpPOATHOCTY NOSBMEHWUA UCKP U BEPOATHOCTU BO3HWKHOBEHUA
noXapoB. B Takux BbIYNC/EHNAX OYEHb BAXHO, YTOObI NMPEANOSIOXKEHNA O CTaTUCTUYECKO He3aBUCUMOCTU
CO6bITUIA 6bIN 060CHOBaHbI. He3aBMCUMOCTb f0/MKHA 6bITb MOATBEPXAEHA.
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Cawmblil cepbe3Hblii NpYMep HapyLUEHUst HE3aBUCUMOCTW UCXOAHbIX COGbITWIA C 06LLEel NPUYNHOI, Takoit
Kak 3emneTpsiceHne. B lNpouecce KOTOPUTN UAHOBPEMEHHN MOTYT BO3HMKaTb MHOTOKpaTHble BO3ropaHvs 1 no-
Xapbl, 1 NONOMKN Tpy6onpoBoga. Kaxablil OTAebHbIA Noxap 1 nosomka Tpybonposoga ABNSTCA pegkuMm
COGbITUSMMW, HO BEPOSITHOCTb OAHOBPEMEHHOIO NOSIB/IEHNA HE paBHa NPOV3BELEHWI0 BEPOSITHOCTEN 3TUX CO-
6bITVIA, NOTOMY 4TO 3EMNETPSICEHNE MOXET CTaTb 06LLE NPUYNHON BCEX ITUX COOLITUIA.

6.3.3 BeposATHOCTb COCTOSAAHUA U BEPOSATHOCTb 6€30TKa3HOM paboThbl

Kaxpoe obopyaoBaHne uam cuctema noxapHolt 6e30nacHOCT UMEHT aslbTepHATVBHbIE BO3MOXHbIE
COCTOSIHUSI B MOMEHT BO3ropaHusi, Takme Kak AaTyvK, NOAK/TOYEHHbIA WX He MNOAKYEHHbIA K MCTOYHMKY
nUTaHWs, OTKPbITLIA MW 3aKpbITbIl KnanaH pasbpbi3rueaTens, OTKpbITas WK 3akpbiTas gsepb. Jllo6oe BO3-
MOXHO€ COCTOSIHME MOXEeT MOBMUATb HA BEPOATHOCTb WM NOCNEACTBUSI CLEHapusi noxapa, A1 KOTOPbIX
[OMKHBI 6bITb OLEeHEeHbl BEPOATHOCTY.

BepoATHOCTM COCTOAHMI OTHOCATCSA K YCIOBUAM BO BPEMS BO3ropaHus. BepoaTHocTb 6e30Tka3Hoi pa-
60Tbl 06bIYHO CBSi3aHa C BEPOSATHOCTAMU COObLITWI NOC/NEe BO3ropaHusi, HanpumMep AaTuuk uauM pasépbi3ruBa-
TesNb BKNOUYNANCH WU HET, @ 3/IEMEHT KOHCTPYKLMM BblAepxan unn HeT Harpysky 6e3 Hegonyctumoit gedop-
mauum.

3T0 NpMMepbl BEPOSITHOCTEN, KOTOPbIE HE ABNSIOTCA BEPOATHOCTAMU BO3rOpaHus, HO KOTOpble HE0bX0-
AVMO 1Ccnonb3oBaTh A5 OLEHKN NoXapHoro pucka. OueHKa BepoATHOCTEel Heobxoayma Takke Ansa nccneno-
BaHWA CLeHapueB NoBeAeHNs Nogei.

6.4 XapakTepucTuka nocnegcTeuii

B npoueaype OueHKM MOXapHOro pucka, NPWBEAEHHOW Ha PUCYHKe 2, KIOYEBbIM 3TanoMm sBaseTcs
oLleHka nocneacTeuii. B 6.4.1—6.4.3 onucaHbl asibTEPHATUBHbIE METO/Abl OLeHKV NOC/NeACTBUIA, NCNO/b3YH0-
Lme aKcneprMeHTasibHble AaHHble, MOAEIMPOBaHNE WU TEXHUYECKM aHanu3 (cm. [5])Y

Mpu oueHke nocneAcTBUil CyLLECTBYIOT onpeAeneHHble 06Lwue ownbkn Uan CMeLLeHuns, KoTopble cne-
AyeT ycTpaHATb. K TUMMYHBIM owrnbKaM OTHOCSATCS OMUCAHHbIE HUXE:

- 06bIYHO NPU OLEHKe MOCNEACTBUI NPUHATO UCMOMb30BaTb ynpoleHus. CueHapwuii, nocneacTBns Ko-
TOpPOro MOryT BapbupoBaTbCs B npefenax oT YMEPEHHOro 0 Cepbe3HOro, 06bIY4HO OTHOCAT K YMEPEHHbIM
UNn cepbesHbIM NocnefcTBuAM. Hanpumep, cpefHee nocnefcTame nogpxora o6bl4HO NNLb HEMHOTO 60/1bLUE,
yem cpefiHee nocnieficTBUE HEYMbILLI/IEHHOTO HEOCTOPOXHOIO 06paLleHuns ¢ orHem. MNpeanonoxeHue, 4To Npu
06bIY4HOM MOAKOre MMEKTCA MHOTO TOYEK BO3ropaHus, NCNO/b3YIOT KaTann3aTopbl Un AeiiCTBUSA, HanpaB/eH-
Hble Ha npefHaMepeHHOe MOBPEXAEHWe CUCTEM MOoXapHol 6e30MacHoCTU, SBAAETCS OWNOoYHbIM. BmecTe
C TeM TNelLme noxapbl MOryT co3faTb CMepTe/ibHbIE YCNOBUA BO BCEX MOMeELLeHUAX 3haHus. Moxap, BO3-
HUKLWWI OT BO3ropaHnsa KOH(OPKM UK AbIMOX0Aa, MOXET pacnpocTpaHnTbLCS Y pas3pyLumnTb BCe 34aHne, gaxe
npy TOM, YTO UMEHHO Takne NoXapbl Yalle BCEro OCTalOTCA O4EHb MaNeHbKUMMN U BbICTPO M IErKO MOTYT BbITb
noratleHbl C HAHECEHNEM He3HaunTeNbHOro yuepba:

- cepbesHble OLWMNOKN CBA3aHbI C HeA0OLEHKON UM NepeoleHKoin paboTbl cucTeMbl U 060pyA0BaHUSA
noXapHoi 6e30MacHOCTH, ANA KOTOPbIX OTCYTCTBYIOT 3KCM/IyaTalMOHHbIE WU IKCNEPUMEHTa/IbHbIE AaHHble.

Mpumep — HeBepHo npegnonaraTb, 4TO o6pa3oBaTeNibHas NporpamMMa, HanpasjeHHas Ha U3MeHeHue
noBejeHUs yesnoseka, 6yfeT MO/HOCT b0 YCMELWHa UK NOTHOCT b0 HeyfauHa;

- TPYAHO OLEHWTb NOCMeACTBMNA C NOMOLLbIO TEXHUYECKOrO aHanusa 4nsa cniyvas, rae ogHa unv 6onee
cucTem uUnu efnHuL, 060pyLoBaHUSA NOXapHON 6e30NacHOCTU YaCcTUYHO WU NONHOCTLI0 HE3MEKTUBHbI, HO
CylLleCTBEHHas YacTb NOXapHOro pucka o6bl4HO COOTBETCTBYET CLieHapusM, rae ogHa unv 6onee cuctem unm
evHnL, 060py0BaHNA NOXapHOW 6e3onacHOCTN 061aAatoT HU3KOW 6e30TKasHOCTbIO.

6.4.1 OueHka nocneacTBUA HA OCHOBE 3KCMEPUMEHTa IbHbIX JaHHbIX

Ecnn ncnonb3yloT akcnepuMeHTasibHble faHHble 06 yuiep6e, To OHU MOryT 6biTb MPUMEHEHBI K UCChe-
AyeMoMy 06BbeKTy 3aluTbl MW APYroi YacTu oKpyxatolein cpefbl (B KauecTBe npeAblAyLwmx AaHHbIX, ecim
3[laHNA Y)Xe CYLLeCTBYIOT Y OHW NpefHasHaveHbl A4Na MoAndurKaunm Uan pekoHCTPYKLUMK), KO BCeM 06bekTam
3aWnThl 06LEero TMna, 06beANHEHHbIM N0 06LLEeMY MECTOMOMIOXEHUIO MW BRagenbuaM, uam K nwboii 6o-
nee KpynHoi rpynne 06beKTOB 3aluTbl, OMUCAHHbIX B HALMOHAMBHbLIX UM MEXAYHapOoAHbIX 6a3ax gaHHbIX.
Kaxablii 13 aTX BapMaHTOB UMeeT NpenMyLLecTBa N HeJOCTaTKN C TOUKN 3PEHUS NPUCYLLUX UM YMECTHOCTH,
YPOBHA AeTanusaumu, OCTYNHOCTU AaHHbIX U pa3Mepa 6as3bl AaHHbIX 418 ob6ecneyeHnss Heo6XoAMMON Tou-
HOCTM OLIEHOK.

1>Mpwn oueHKe NocneAcTBUil C y4eTOM 0COBGEeHHOCTell 06bekTa 3aluTbl He06X0ANMO PYKOBOACTBOBATLCA MeTOAM-
Kamu. yteepxaeHHbimn MYC Poccum (Mpum. nep.).
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6.4.2 OueHka nocneacTBUiA HA OCHOBe Mogerneld

naBHOE NpenMyLLECTBO UCMO/b30BaHNA MOAe el COCTOMT B TOM. YTO B OT/INYME OT APYrUX ABYX MeTo-
[10B OLEHKN MoZenn 06bIYHO MO3BOMSAOT HE TOSIbKO MOMYYnTb KOSIMYECTBEHHbIE OLLEHKW, HEOOXoauMble AN
aHa/m3a o6bekTa 3alinTbl, HO TaKXKe noMoraroT NOHATb B3aMMOCBA3b M3MEHEeHUn o6bekTa 3alnTbl C UISMEHE-
HUAMW NOCNeACTBUNA.

MpumeHeHne mMogesneil He UCKIYaeT UCNO/Ib30BaHUSA 3KCNEPUMEHTAsIbHbIX AaHHbIX UK 3KCnepT-
HbIX OLLEHOK, HO YMeHbLlaeT NoTPebHOCTb B fl@aHHbIX O APYTNX MEepPeMeHHbIX, UCMNO/Ib3YEeMbIX A1 OLEHKU
nocneacTBmii. MoXeT BO3HUKHYTb HEOOXOAMMOCTb OLLEHKM KayecTBa MOAE/NN C TOUKA 3PEHUSI CNOXHOCTH,
[OCTOBEPHOCTN M COOTBETCTBMSA Hay4HbIM [AaHHbIM, a Takke TpebyemMoil HeonpeAeneHHOCTU UCXOAHbIX
AaHHbIX ANA MOoAesin No CpaBHEHUKD C HeonpeaeneHHOCTbo AaHHbIX NMpu UX HenocpeaCTBEHHOM Nnpume-
HeHUN.

[nsa oueHkn nocneacTBuii AeTaslbHOE onucaHne feTepMUHUPOBaHHbLIX MOAesNel pa3BuTsa noxapa Ha-
MHOro 6onee a(peKTMBHO, YEM OLlEeHKa Ha OCHOBE 3KCMEepPUMEHTaslbHbIX AaHHbIX 06 yuiepbe. OfgHako uc-
nonb30BaHNe 3TOro AeTanbHOro onncaHusa 415 OLEHKW MocneAcTBUiA MOXET co3aaTtb NPo6iembl 48 OLEeHKN
BEPOATHOCTU, €CNN /19 YCTAHOB/IEHHbIX JaHHbIX 1 METOA0B AOCTMKEHNE OANHAKOBOIO YPOBHS AeTanm3aunm
HEBO3MOXHO.

6.4.3 OueHKa nocneAcTBUA HA OCHOBE TEXHMYECKOTO aHanusa

TexHn4ecknii aHann3 MoXeT ObiTb BbINOSIHEH CUCTEMATUYECKU U NocnefoBaTeslbHO C NOMOLLbIO Npu-
MeHeHua MeTofa [ensthun nnu apyrux npoueayp, NPUMeHsIeMbIX AN YMEHbLUEHUS CMELLEHUS U NOBbILLEHNSA
kayecTBa oLeHoK. OnucaHne metoga [lenbtun npuBedeHo, Hanpumep, B [1). lna cpaBHeHuA meToAa flenbdun
C Apyrvmu npouegypamu cM., Hanpumep. [11].

[ns onpefeneHnst TOYEYHOTO 3HAYEHUS UM MHTEPBaa 3HAYEeHNU i MOXET ObiTb MPUMEHEH TEXHUYECKUIA
aHanus. ViHTepBan Avana3oHa 3HayeHuii 06bIYHO BbI3bIBAET MEHbLUE pasHoriacuii Mexay nvuamu, Bbinos-
HAIOLWMMMN OLLEHKY, 1 MOAXOAUT AN UCMOMb30BaHUA B MaTpuULLe pucka Wy Apyroi npouenype kayecTBeHHO
OLLEeHKM MOXapHOro pucka. Ans ganbHeiwein nHhopMaLumm No NoNyYEHMIO0 OLLEHOK pUCKa Ha OCHOBE TEeXHUYe-
CKOrO 1 Hay4yHOro aHanusa cm., Hanpumop, [6].

MockobKy TEXHUYECKWI aHaIn3 NoMoraeT OLeHUTb MOCNeACTBUA B Cydyasx, Koraa Heobxoanmble faH-
Hble MOYTW UM MOJIHOCTHI0 OTCYTCTBYHOT, MOXET ObiTh MCMOJ/Ib30BaHA MaTpula pucka, B KOTOPOUi BCe OLEH-
KN nocneacTBuidi CBOAATCA K HEOONbLLOMY KOIMYECTBY XOPOLIO pacnpefeneHHbIX 3HauyeHunii. B atom cnyyae
MOXeT OblTb NOMNE3HO Tak pacnpefensaTb nocnefoBarteslbHble 3HAYeHWs, YTOObl OHW OT/IMYA/IUCL Ha OAWH
nnn aBa nopagka. Takxe nonesHo onpeanennTb MUHMUMasibHOe cpegHee Ui MakCuMasibHOoe 3HadeHUA Kak
HeKoTopoe 3HayeHue Takoi BeNMUMHbI, Kak cpegHve NoTepn OT noxapa B feHeXHOM BbIpaXeHnn (Kak camoro
HM3KOro BO3MOXHOTO 3HAYeHNSA Nopora, NCNosIb3yemoro Ans onpegeneHns 6onbwux noteps) n/mnm 0.1 % Ha-
LLMOHa/IbHOro Ba/10BOro NpoAykTa (Kak BO3MOXHOIO MakCMMasibHOTO 3HAYEHNS).

6.5 BbluMcneHMe NoXapHOro pucka Ansa cueHapua un 06'be,CI|MHeHHOFO puUcka

Ob6uwaa matematnueckas hopmMyna o6befuHeHNA BEPOATHOCTEW 1 NOCNELCTBUIA A5 BCEX CLeHapveB
COOTBETCTBYIOLMX 06BEKTOB 3awWuTbl MMeeT Bug: Puck =1 f (BeposaTHOCTb, nocneacTene 415 AAHHOTO cue-
Hapus).

CyMMupoBaHue BefleTCA N0 BCeM CLeHapusiM.

NMpumeuyaHne — AgantuposaHo u3 MCO/TO 13387-1:1999Y

Haunbonee yacTo ncnonb3yoT cnegytoune Gopmynbl:
a) Puck = | (BeposiTHOCTb CLeHapusl, YMHOXEHHAs Ha NOCNEACTBUS AaHHOIO CLeHapus).
CyMMmupoBaHue BeeTcs No BCEM CLieHapusim.

MpumeuyaHne — AganTuposaHo n3 MCO/TO 13387-1:1999;

b) Puck = O6beanHeHHasi BEPOSITHOCTb BCEX CLEHapUeB, rAe Noc/iefCTBUS NPEBbLIWAT yCTaHOBEH-
HbIA nopor 6e30MacHoCTy.

MpumeyaHne — AgantupoBaHo u3 [3].

MepBas M3 BbilenpuBEAEHHLIX (DOPMY/ ONpeaensieT NoXapHblii puUck Ansi cueHapus Kak MaTematuye-
CKOe oXufaHue, T. . NPOU3BEAEHNE BEPOSITHOCTU U MOCNEACTBUIA CLeHapus, 1 onpegensieT 06beANHEHHYIO

I>Mpu BbIYMCNEHUN NOXAPHOTO pUCKa C y4eToM ocob6eHHocTel o6bekTa 3awuTbl He06X0ANMO PYKOBOACTBOBATLCA
MeToAuKamMu onpefesieHns pacyeTHbIX BE/IMYUH NOXAPHOTro pucka, yTeepxaeHHbiMn MYC Poccuu.
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OLEHKY NOXapHOro pycka kak CyMMy pUCKOB A/19 BCeX cLieHapueB. O6bIYHO NCMNOb3YIOT MMEHHO 3TOT NOAXOL,.
Ecnu ncnonb3yoT gpyroii noaxofd, To LO/MKHO 6bITb NPMBEAEHO Er0 060CHOBAHME.

6.5.1 Puck cueHapusa Kak matemaTtnyeckoe oxugaHue

MeTopg fepeBa cobbITUIN ABNSAETCSA 0ObIYHOW hOPMOI ANS1 OLEHKM MOXapHOro pucka, rae UCnonb3yoT
MaTeMaTuyeckoe oXxufaHue B KauecTBe nokasartens noxapHoro pucka (cm. [5]).

6.5.2 Puck cueHapus Kak BEpOATHOCTb He40NYCTUMbIX MOCNEeACTBUIA

dopmyna 6.5 b) onpegensieT puck cueHapusi NOXapHOro pucka Kak BEpOSATHOCTb TOro, 4YTO nocneacTens
[aHHOTO CLueHapusa ABAAITCA HefOoNyCTUMbIMKU, NO3TOMY BEPOSATHOCTb CLEHapus yMHOXaloT Ha 1. ecnm no-
CneacTBUS HeAONYCTUMBI, U Ha 0, ecnu nocneacTBUs A0NyCTUMBI.

MeTop aepeBa HencnpaBHOCTElW ABNSETCS 06bIYHON DOPMOLi OLEHKN MOXapPHOro pucka, UCNosb3y-
oweii BEepOATHOCTb HeLoNyCTUMbIX MOCNEeACTBUIA Kak Mepy pucka. Takoli nogxop 60/blie OpUeHTUpPO-
BaH Ha upesBblyaliHble COObITUSA, YeM aHanu3 gepeBa COObITUI U METOA BbIYAC/IEHUA MaTeMaTUyeckoro
oXunaaHus.

6.5.3 Puck, onpefensiemMblii Ha OCHOBE Harpy3ku uam npefesbHoro cocToAHuA

Ecnun ans aHanu3a KOHCTPYKUMM O0ObEKTa 3aluTbl UCMOMb3YHOT Npeaes NPoYHOCTM, TO rnokasarenem
MOXeT ObITb Harpyska Ha KOHCTPYKUMWIO, ANS KOTOpOW onpefensioT LiKajbl 3HAYEHWIA, yCTaHaB/IMBAOLLMX
npefenbHy Harpysky ANns cueHapueB noxapa. 3Ta Harpyska sBAsSieTcA AOCTATOYHON ANA BO3HWKHOBEHUSA
oTkasa (CM. npunoxeHue A). B aTom cnyyae B 60/bluUeli Mepe OPMEHTMPYHOTCS Ha MOCNEeACTBUS, a He Ha Be-
poATHOCTHU.

6.5.4 ipyrne acnekTbl pacyeTta pucka

Mpu Ucnonb30BaHNM TEXHUYECKOTO aHasiM3a BEpOSITHOCTb 1 NOCNEACTBUS HEO6XOAMMO OLeHNBaTb pas-
[enbHO. B NPOTUBOMOJIOXHOCTb HEMOCPEACTBEHHOW OLIEHKE pucka, KoTopas 06beAuHSeT ¥ BEPOATHOCTb, U
nocneacTeus. [ina obecneyeHns 6oibLieli COrTacOBaHHOCTU CYOBbEKTUBHbBIX OLEHOK MOXET OblTb UCMO/Ib-
30BaHa TOYHasa npoueaypa (C BblYUCIEHUAMU UNU 6e3) OLEeHKN 3HAYeHUIn BepOATHOCTU, NOCNELACTBUIA Mam
KOJIMYECTBEHHOW OLLEHKU pucCKa.

Mepoii pucka MoxeT 6bITb 6e3pasMepHas, nenapameTpuyeckas CTaTUCTMKA, Takas Kak 3HaYeHUs paH-
roB. 3TV CTATUCTUKN ABNSKOTCA KAYECTBEHHOM Mepoil pucka B NPOTMBONOCTaB/IEHNE KOMIMYECTBEHHON Mepe
pvcka, A1 KOTOPOW MOryT 6bITb NMPYMEHEHBI NPaBu/ia COOTBETCTBMSA YNCIOBOI LKane. MNceBA0KOINYECTBEH-
Has Mepa pucka npeacTaBnseT coboii HemapameTpuyeckne CTaTUCTUKN, COOTBETCTBYHOLME YCTAHOBIEHHbIM
AvanasoHam YMCNOBbIX NEPEMEHHbIX.

M BEpOATHOCTb, 1 NOCNeACTBME MOTYT 6blTb OXapakTepM30BaHbl C UCNOJ/Ib30BAHUEM CaMUX BE/IMYUH MU
UX paHroB. Ecnun n BepoATHOCTb, 1 NOCNEACTBME YCTaHOB/IEHbI TakMM 06pa3om, TO UTOroBas xapaKkreprcTuka
NOXapHOro pvcka MOXeT OGbiTb NpeAcTaB/ieHa B BUAE MaTpulpbl puUcka, B KOTOPOW BEpPOATHOCTU U nocnep-
CTBMSA 3anucaHbl B CTPOKax M cTonbuax. B kaxaoin saueiike maTpuupl npeacTaB/ieH nokasateslb NoXapHoro
pvcka, KOTopbIli He TpebyeT BbluMCIeHWii. B 3ToM cnyyae A0/MKHbI GbITb YCTAaHOB/EHBI MpaBuia onpegeneHuns
NPEBbIWEHNSA AaHHbIX MATPUYHOM SUElik1n 4ONYCTMMOrO 3Ha4YEeHUs pucka.

[ns nccnefoBaHNst KOHCTPYKUUKM O06BbEKTa 3aliMTbl MOME3HO UCMO/b30BaTh NOCTPOEHME MaTpulbl pu-
cKa pas/iM4HbIMK cnocobamu. Ecnu cueHapym MoryT 6biTb OXapakTepun3oBaHbl €UHCTBEHHOW LiKasol 3Ha-
Y/MOCTU BHELUHEl ONacHOCTU (Hanpumep, MHTEHCMBHOCTBIO 3eMIETPACEHUS UKW 3Heprueli yaapa mMosHum),
TO 3HAYeHUs1 pucka AN NOCTPOEHMSA CTPOK MaTpULibl pucka MOryT GbiTb MOJlyYeHbl HA OCHOBE 3TON LUKasbl.
B aTom cnyvae ANnS NOCTPOeHMs CToN6L0B MaTpuLbl MOXHO UCMO/b30BaTh 3HAYEHMS pUCKa COOTBETCTBYIO-
WMX AMana3oHOB Cepbe3HOCTU OomacHOCTW. 3anvcu B syelike mMatpuubl MOTYT 6biTb NpeAcTaBneHbl B BUAE
3HAYeHWn nocneacTBUli, ABNSIOWMXCA (PYHKLMENH Cepbe3HOCTN ONacHOCTU U NapaMeTpoB 06beKTa 3alymnThbl.
Mpuemnemblii puck MOXeT ObITb OnpeAesieH Kak AOMyCTUMOe 3HauvyeHue MnocnencTBuili 6e3 Heo6xoaumMocTr
onpegeneHns opmanbHON KONMYECTBEHHON OLLEHKM pucka. HeobxoamMmo oTMeTUTb, YTO NOA06HbIM noaxon
HesBHO npegnonaraeT, YTO BEPOATHOCTb OMACHOCTY He 3aBUCUT OT KOHCTPYKLUM 06BbekTa 3awuTbl. 18 oueH-
K/ MOXapHOro pucka 3To NpeAnosiokeHne TpebyeT npoBeAeHnst 6onee rny6oKoro UCCnefoBaHNa U CpaBHU-
Tes/IbHOl OLEeHKM.

Pe3ynbTaTbl OLEHKM MOXaPHOro pucka MOryT Takke ObiTb NpeAcTaB/eHbl B BUAE KpUBOK pucka. Takas
KpuBasi, NOCTPOEHHAs Ha 0CAX BEPOSATHOCTM M NOCNEACTBUIA, COeAUHAET TOUKU, NpeAcTaBnsoLLINe OTAe/IbHbIe
OLEHK/ BEPOATHOCTU U MOC/eACTBUIA NPOaHaNIN3MPOBaHHbIX CLeHapueB noxapa. Kak To/ibko KpuBas pucka
ANSA nccnefyemoro 06bekTa 3awuThl U UCMONb3YyeMbIX NPEANOIOKEeHNI NOCTPOeHa, N3MEeHeHNs 06bekTa 3a-
LWMTbI MOTYT AaTb HOBYH KpMBYHO pucka. OTHOCUTesIbHasA 6/M30CTb albTEPHATUBHBLIX KPUBBIX pUCKa K Hayany
KoopAuHaT (T. . Mo3WL MU Hy/IeBOl BEPOATHOCTU U HY/IEBLIX NOCNEACTBUIA) ABIAETCA Mepoii OTHOCUTE/TbHOTO
pricka anibTepHAaTUBHbIX KOHCTPYKUWI 00bekTa 3awuTbl.
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7 HeonpepeneHHoCTb, YYBCTBUTE/IbHOCTb, NPELN3NOHHOCTL U CMELLLeHne

HeonpeaeneHHOCTb XxapakTepu3yeT pa3HOCTb MeX Ay NOACUYATAHHON BENIMUYMHON puUcKa 1 ero UCTUHHBIM
3HaveHveM. Mpeun3noHHOCTb NpeacTasnseT coboi cTaTUCTUYECKYHO MEPY TakuX OTK/IOHEHWIA, KOTOpble HesB-
HO OCHOBaHbl Ha CTaHAapTHOM OTK/IOHEHWUW pacnpejesieHns BePoATHOCTEW OWNOOK pacCUnTaHHON BeNNYUHbI
pvicka. CMmeLLeHne xapakTepnsyeT HECUMMETPUYHOCTbL pacnpeaeneHuns OTKIIOHEHWIA.

AHanun3 4yyBCTBUTENILHOCTW He mpefnonaraeT KOIMYECTBEHHYIO OLEHKY HeonpeAeseHHOCTU, HO ABNSA-
eTCs Hayas/IbHbIM LIAaroM B 3TOM HanpasfeHun. AHann3 YyBCTBUTENbHOCTU nccnedyeT pacnpocTpaHeHne He-
onpeseneHHoCT! NyTeEM U3MEPEeHUs W3MEHEHWI pacCUMTaHHOW BEMWYMHBI pUCKa B pesysibTaTe W3MeHeHWi
O/IHOW M3 NepeMeHHbIX UM napameTpoB, UCMNO/Ib3yeMbiX B pacyeTax. Ecnn aHanvs 4yBCTBMTENBHOCTU MO-
3BOJSIAET YYecTb MHPpOPMAaLMI0 O BEPOATHBLIX OLWIMOKaX COCTaBMAAIOLWMX BENNYMH, BO3MOXEH pacyeT obLyei
cnyyvaliHoli HeonpeaeneHHOCTH.

HeonpeaeneHHOCTb He orpaHvyeHa TO/IbKO CTAaTUCTMYECKOW U3MEeHYMBOCTbIO, HO Takke BO3HUKaeT B
pesynbTaTe HefocTaTka JaHHbIX WK OWKBOK B MOAENAX UV NPeAnonoXeHnsax, UCNosb3yemblx B nNpoueay-
pe BblYNCNEHUS puCKa. ECIM KOHKPETHOE SIBIEHWE He YYTEHO B BbIYMCMEHWAX, HANpUMep Bpems A0 Havana
[ABVXEHWS Npy BblYNCEHUN BPEMEHW 3BakKyaLumn uamn TypbyneHTHOCTb OrHA Npy pacyeTe pasBuTvA U nocnea-
CTBWIA noxapa, OHO Takke ABMAETCA WCTOYHUKOM HeonpegeneHHOCTU (0ObIYHO CBSI3aHHOW CO CMelleHneMm)
Mpn BbIYNCIEHUN pUCKA.

JononHuTenbHas nHopMauma 0 MeTofax aHanvsa HeonpeaeneHHOCTH, CBSA3aHHbIX C MOAEeNAMU pas-
BWTUS Noxapa, npuBegeHa B (4]1>

7.1 3nemMeHTbl aHanusa HeonpeaeneHHOCTHn

Ha oLeHKy NoXapHOro pucka MOXeT NoBMUATb AedUUUT peneBaHTHbIX AaHHbIX UM HefoCTaTouHOCTb
Hay4HOro NoHMMaHUs HEKOTOPbIX NPOLLECCOB NoXapa. Bo MHOMMX criyyasix aHanns HeonpeaeIeHHOCTY MOXET
6bITb UCNOMB30BaH 151 OTOGPAXEHNS BEIMUMHBI U 3HAYMMOCTM Takoro geduunta.

Mpy oueHKe NOXapHOro pucka aHanv3 HeonpeAeneHHOCTW BK/OYaeT B cebsi OLeHKY HeonpenesneH-
HOCTW 711 OLLEHOK MOCNeACTBUI U BEPOATHOCTel. HeonpeneneHHOCTb MOXET Takke ObiTb KOMIMYECTBEHHO
onpefeneHa Ansa KPUTEPUEB U CPABHUTESTLHOM OLLEHKN pucka. TpyaHEe KONMUYEeCTBEHHO OnNpeaennTb OWnGKH,
CBSA3aHHbIE C HEAOCTATOUHO U3YUEHHLIMU SBMEHUAMU UM HENPABU/IbHLIM UCMO/b30BaHWEM METOA0B BblUMC-
NEHUI UNN JAHHBIX.

KonnuecTBeHHasi oLeHKa HeonpeaeneHHOCTW 4151 OLEHOK BEPOSITHOCTU U MOCNEACTBUIN HAUYMHAETCS C
KO/IMYEeCTBEHHOI OLleHKMN HeonpeaeNeHHOCTN UCXOAHBIX AaHHbIX.

HeonpefeneHHOCTb, COOTBETCTBYIOLLAs 1a60PAaTOPHLIM M3MEePeHUsiM, 06bIYHO MOXET ObITb onpeje-
JleHa Ha OCHOBE [aHHbIX KaJIMGPOBKM 1 3HAYEHUSX NPELU3NOHHOCTU A1 U3MEPUTENILHOTO 060pYyA0BaHMS
na6opartopuu. JlyyliuM cnoco6oM onpejefieHus HeonpeaeneHHOCTU SBMSeTCS NpoBefeHWe MHOrokpaT-
HbIX 3KCMEPUMEHTOB A/151 KAXA0ro BuAa u3mepeHuii. Torga pacnpefenieHne BeposiTHOCTElW aKCnepuMeH-
TaflbHbIX faHHbIX MOXET 6bITb MCMNO/b30BAHO A1 OLEHKM COOTBETCTBYHLLEN COCTaBAsAOLLIEN Heonpeae-
NNEHHOCTU.

HeonpeaeneHHOCTb 3KCMyaTaluMoHHbIX AaHHbIX, TakUX Kak CTaTUCTUYECKUE AaHHble OTYETOB O MoXa-
pax. MOXeT 6bITb OnpejesieHa Ha OCHOBE aHaIn3a W3MEHEHUI fJaHHbIX OT roda K rofly WM oT MecTa K MecTy.
Ecnu aaHHble npeo6pas3oBaHbl B BEPOATHOCTW, Hanpumep BEPOSTHOCTb BO3rOpaHWUs AU BEPOSITHOCTb OT-
CYTCTBWSI MoOXapa 3a YCTaHOB/IEHHOE BpPeMsl, TO UCMO/Ib30BaHNE U3MEHUMBOCTU 3KCM/TyaTaLMOHHBIX JaHHbIX
no3Bo/fsieT Nofo6paTb NapaMeTpbl pacnpefenieHusi BepPOsiTHOCTEN K 3HAUEHUSIM BEPOSITHOCTU.

HeonpeaeneHHOCTb 3KCNEPTHbIX OLLEHOK WM NapaMeTpoB MOXET GblTb onpeAesieHa npu npoBefeHWn
CUCTEMATNYECKUX OLEHOK C GO/bLUMM KOMIMYECTBOM YYACTHUKOB. VI3MEHUMBOCTb MHAUBUAYASIbHBIX OLEHOK
€034aeT OCHOBY A/151 MOSIB/IEHUS CMELLEHUA HEONPELETIEHHOCTU.

Hn ofuH 13 3TUX METOLOB He MOAXOAUT AMSl OLEHKU CMelleHus HeonpeaeneHHocTu. Hanpumep, ecnv
3KCNepuMMeHTasbHbIE JaHHble 0 NMoXapax OAHOW CTpaHbl NCMOMb3YIOT A/1S1 OLEHKU BEPOSITHOCTW BO3ropaHusi
B Apyroii cTpaHe, To ¢ 60/bLUON foNeli BEPOSTHOCTM MOTYT BO3HUKHYTH CUCTEMATUYECKME pa3nmunusa. MoryT
ObITb MOMyYeHbl Cy6bLEKTUBHbBIE OLEHKM 3TUX Pa3/Inumii U HeonpeaeneHHOCTb 3TUX OLLeHOK.

Mocne BbINOMHEHUS pacnpefeneHnsi HeonpeaeeHHOCTY BCeX MAEHTUMLMPOBAHHBIX NapaMeTpoB pu-
cka Heo6X0AMMO paccumTaTh BO3AEWCTBUE pas/IMUHbIX (DOPM HEOMPEAENEHHOCTM HA OKOHYATESIbHYIO OLLEHKY

1>Tpu NpMMeHeHMn MeToA0B aHann3a HeonpefesIeHHOCTU, CBA3aHHbIX C MOAENAMI pa3BMTUS Noxapa C y4eToM
ocobeHHoCTeli 06bekTa 3aLnTbl, HEO6XOANMO PYKOBOACTBOBATLCA METOAMKAMU ONpefefieHns pacyeTHbIX BENYMH MNOo-
XapHOro pucka, yrsepxgeHHosimn MUYC Poccun (Mpum. nep.).
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noXapHoro pucka. MockoNbKy HavasbHOE BbIYMC/IEHWE pUCKA MOXET BK/OYaTb pacyeT BEPOATHOCTU U No-
cnepicTBMil ANs 6GOMbLLUOTO KO/MMYecTBa CLeHapveB noxapa, CyLiecTByeT BO3MOXHOCTb, YTO HeonpegeneH-
HOCTb O/JHOTO CLieHapus COOTBETCTBYET APYIMM CLeHapusM, KOoTopble 6binn paccuntaHbl paHee. 3T0 MOXeT
COKPaTUTb BPEMS BbIYUC/IEHWIA. ANIbTEPHATUBHO MOXHO MCNOMb30BaTh MeTod MoHTe-Kapno unu gpyrue Bbl-
60pOoYHbIE METOABI 419 BblUMCAEHNA NpeanonaraemMoro pacnpegeneHns BeposTHOCTel Ha OCHOBE Heonpege-
NIEHHOCTW N1 OLLeHOK NOXapHOro pucka.

Mpu nposefeHnn aHanm3a HeonpeaeneHHOCTU BaXHO MCCNefoBaTb OCHOBHYH Npouefypy OLEHKM
pvcka gna BCcex napaMeTpoOB WM NPeAnonoXeHUid, KoTopble MOryT 6biTb NpeAcTaBneHbl B BUAe napame-
TPOB. HO O6GbLIYHO He paccMaTpuBalOTCA Kak nepemMeHHble. Jllobble Takve napameTpbl UMEKT HeonpeaesneH-
HOCTb. [laxxe cKOpOCTb CBeTa U rpaBMTauMoHHas NOCTOSHHAA UMEIOT CBOK HeonpeAeneHHoCTb, XOTA OHa
ABNAETCA CTOMb Manoi, 4To MOXeT 6bITb 6/1aronoNy4YHoO NpouUrHopuposaHa. B npumepe no mogenvposa-
HUI0 MoXapa, ecnn pocT noxapa npegctasfieH KpuBoi f2. To cylecTByeT HeonpeAeIeHHOCTb, BK/IOYEH-
Hasl He TONbKO B NapameTp (anbcha), KoTopblli ABAAETCA KO3A(h(ULMEHTOM t2, HO TaKKe U B 3HaYeHue aga
B 9KCNOHeHTe. HeuenecoobpasHo NpoBedeHMe aHanM3a HeonpeaeneHHOCTU ANS Kax4oro napameTpa, HO
OYeHb BaXKHO PacCMOTPeTb KaXAbli U3 HUX U cucTeMaTuyeckn ugeHTMdnunpoBaTb BCe HeonpeaesieHHo-
CTW, [,OCTATOYHO 6O/MbLUME AN BHECEHNUA U3MEHEHWI He TONIbKO B OLEHKY PUCKa, HO Takke U B NPUHATbIE
Ha WX OCHUBW peLLeHus.

8 CpaBHUTeNIbHAA OLEHKa pUCKa BO3HMKHOBEHUA Mnoxkapa

CpaBHUTeNbHAA OLEHKa pucka — 3TO NpoLecc, KOTOPbIA UCMOb3YIOT ANA onpegeneHns NpuopuTeTos
MeHe)KMEHTa pucka nyTem CpaBHEHUS pucka C YCTaHOBMIEHHbIMW HOPMaMmu, LefneBbiIMU YPOBHAMU pucka
Unu Apyrumun kputepuamu. CpasHUTENbHAA OLEHKa purcka CBA3aHa C NPUHATUEM peLLeHns O NPUeMIEMOCTHU
pucka (cm. [5])1K

8.1 NHanBMAyanbHbIi U counanbHbIAi MOXapHbIA PUCK

MprYMepoM Mepbl UHAMBUAYANILHOTO MOXAPHOTO pUcka ABNAETCS BEPOSTHOCTb MOJyYeHUs onpeaeneH-
HOTO BMAa yulep6a 3a rof A58 KOHKPETHOrO YesioBeka, HanpuMep NoTepy XU3HU B pesysnibTaTe yCTaHOB/IEHHOTO
UHUMAEHTA. NPUMEPOM COOTBETCTBYIOLLEN BEMIMUNHBI COLMASTLHOMO NMOXAPHOTO pUCKa SIBASETCS BEPOSTHOCTb
noslydeHus onpeneneHHoro Buaa yuwep6ba 3a rof Ans rpynnsl ftofeid B pedynbtate KOHKPETHO YCTaHOB/EH-
HOTO UHUMAEHTA. VIHAMBUAYaNbHbIE N COLMAbHbIE NOXapHbIE PUCKM PefKo 6bIBAOT UAEHTWUYHbLI. VHAMBUAY-
a/bHbI NOXapHbI PUCK XapakTepusyeT nosiyueHne yuiepba Ye/ioBekoM 1 He CBsi3aH C O6LMM KO/IMYECTBOM
notepb. O6LECTBO 06bIYHO C GO/bLLEN aHTUNATUEl OTHOCUTCA K CUTYaLUsM C HECKOIbKUMU CMepTebHbIMU
cnyyasMu, He CyMMUPYst UHAVBUAYabHbIE NOXaPHbIE PUCKM MO KOIMYECTBY.

8.2 Kputepun gonyctmmocTu puckazl

KpnTepun fonycTMMOCTM puUcka BbipaXaloT TpeboBaHWsA o6LliecTBa WUan nuua, NpUHUMaloLWero petule-
HWe. 1 He COOTBETCTBYIOT MeXAyHapoAHbIM HopMaM. OfHaKo A0/KHbI 6bITb paspabdoTaHbl hopma 1 CTPYKTY-
pa ans Bbibopa KpUTepues.

OfHUM 13 OCHOBHbIX NPUHLMNOB ONpefeneHus KpuTepres AONYCTUMOCTY pucka ABAAETCSH MCMO/b30-
BaHVe HeKOTOPOli YeTKO onpefenieHHOV 1 U3MePVMOI TOUKM Kak OCHOBbI A1 OLeHKV NpUemMIeMOCTH pucka
06bekTa 3aWmnTbl. Ta TOUKa MOXET ObITb CBA3aHa C PUCKOM, [/15 KOTOPOTO YXe onpejenieHa KomyecTBeHHas
oLleHka. 3Ta Touka MOXeT ObITb PUCKOM 1A aNlbTePHATUBHON KOHCTPYKLUM 06beKTa 3aLumnThbl.

8.2.1 YcTaHOB/IEHME KPUTEPUS Ha OCHOBE NpeablAyLnNX AaHHbIX

O6bIYHO MepBbIM 3TANOM MPU YCTAHOBKE KPUTEPUA JONYCTUMOCTU pUCKA HA OCHOBE AaHHbIX NPOLLIbIX
neT ABNSETCA UCMO/b30BaHNe 3aperncTpupoBaHHbIX 3KCNEPUMEHTA/IbHBIX faHHbIX O NOTepAX AaHHOro Tuna
n/Mnn KOHKPETHOW rpynnbl HaceneHusa. Hanpumep, COOTBETCTBYIOWASA TOUKa 419 CPaBHUTE/IbHON OLeHKM No-
XX@pHOTo pucka KOHKPEeTHOIM BO3paCcTHOW rpynnbl MOXeT 6bITb paBHa ApYromy TUMy pucka AN onpegeneHHol
BO3PaCTHO rpynMnbl C HU3KUM PUCKOM.

Mpn NpuMeHeHUN METO0B aHann3a HeonpenesleHHOCTU, CBA3aHHbLIX C MOJENAMY pasBUTUA noxapa c yyeTom
ocobeHHOCTell 06bekTa 3awWunTbl, HEO6XOANMO PYKOBOACTBOBATLCA MeTOAMKaMU OonpefeneHns pacyeTHbIX BeNYWNH no-
XapHOro pucka, yreepxgeHHoiMn MUYC Poccun {[pum. nep.).

2) KpuTepuun gonycTUMOCTH NOXapHOro pucka opraHusauun AO/DKHbI BKAOYaTb KPpUTEpUn AOMYCTUMOCTU puUCKa,
ycTaHoB/ieHHble B ®3 Ne 123-33 ot 22 nons 2008 1. «TexHu4Yeckuii pernameHT o TpeboBaHNsaX NoxapHoi 6e3onacHoCTU»
1 COOTBETCTBYIOLWMX MeToankax MUC.
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8.2.2 YcTaHOB/IEHME KpUTEpPUS Ha OCHOBE 6a30BOr0 3Ha4YeHus

O6bI4HO BTOPLIM 3TaroM YCTaHOB/IEHUSA KpUTEPUS JONYCTUMOCTU pUCKa ABNSETCA onpefeneHne kpu-
Tepusa Kak HeKoTopoi Aonn 6a30BOro 3HavyeHus. Ecnv 6a3oBoe 3HayeHWe YCTaHOB/IEHO Ha OCHOBE Cyllie-
CTBYIOLLErO pPUCKa, TO KPUTEPUMN A1 HOBbIX PUCKOB MOTYT OblTb YCTAHOBMEHbI PABHLIMWU WIN HUXE 6a30BOro
3HayeHus, KOTOpoe cunTaeTcs NpuemsieMbiM 415 oblecTsa. B aTom cnyyae npegnonaratoT, YTO B HOBbIX KOH-
CTPYKLMAX 0OBEKTOB 3aLUWTbl MOTYT ObITb NPYMEHEHbI 60/1ee HOBble METO/bl CHKEHUS pUCKa Mo CPaBHEHWIO
C CYLLEeCTBYHOLLVMMU.

Mocne ycTaHOBKM KpUTEPUSi HA OCHOBE MPUEMJIEMOrO pUCKa A/19 KaX4Oro cueHapus crnegyet onpege-
NATb OLLEHKY pucka Ans 06befMHEHHOro pycka Bcex cueHapvies. Hanpumep, ecnu kpuTepuii yctaHasnveaeT
PUCK HXe 6a30BOro 3HaAYEHUS NS KaXA0ro clueHapusi, To npy Hanndum 6onee 10 cueHapreB 06beAVHEHHbIN
pUCK MOXeT 6bITb Bbllle 6a30BOro 3HaYEHUS.

OO6bIYHOI NMPaKTUKOW ABNAETCA yCTaHOBNEHNe 6oiee HU3KUX KpuTepunes A1 HOBOTO pucka, Yem ANs ns-
BECTHOr0. YCTaHaBNM1BaKT 60/1ee HU3KMEe KpUTEpUK 1S pUCKa, CBSI3AHHOIO C HenpeaHaMepeHHOW ownbKod,
4yem A4NA pucka, CBA3aHHOrO C nNpefHamMepeHHbIMU ONacHbIMY AeCTBUAMU, HO B 3TOM C/lyyae MOryT BO3HUK-
HYTb pasHornacusa OTHOCUTE/IbHO HAMEPEeHHbIX WK HenpegHaMepeHHbIX AelicTBrii. OBbIYHO ycTaHaBNMBaloT
pasnuyHble KpUTEpUX ANA PUCKA, CBA3AHHOIO C NPUPOAHLIMU ABAEHUAMU, U AN UHbIX BUA0B pucka. O6bluHO
ycTaHaB/MBatoT 60/1ee BbICOKME KPUTEPUU puUcka AnsA onacHbIX COObITWIA, OTAaNEHHbIX N0 BpeMeHu. Apyrue
0COOEHHOCTW pUCKa MOTYT Takke cTaTb OCHOBaHVWeM A5 Ha3HAYeHUs KpuTepues JONyCTUMOCTU pucka.

8.2.3 Mpuemnemas yactota U NepecMoTp KpUTepns cobbITUiA, CBAA3aHHbIX CO MHOXECTBEHHbIMM
CMepTeNbHbIMU CriyYasaMu

[Onsa cobbiTua, noBnekwero 3a coboli 6o1ee 0AHOTO CMEPTEILHOIO Cryyas, npuemsemMas 4yactota B rof
[OMKHa O6bITb paBHa NpUemMIeMOMY PUCKY 3a rof, AeNIeHHOMY Ha KONMYecTBO NPOM3oLWeawnX CMepTenbHbIX
cnyyaeB B rof. OfHako Takoil puck 06bIYHO He NPUHUMaeTCS.

OTa peakuus obLliecTsa MOXeT 6biTb OTPakeHa MyTeM YCTaHOB/IEHUS NMPUeMIEeMON YacToTbl B rof Ans
Takoro cobbITMA. YacTtoTy paccunTbiBaloT NyTeM AeneHus npuemnemMoro pucka 3a rof, Ha CTEeneHHy qyHk-
uuio (HanpumMep, KsagpaT) uau nokasatesibHyl (YHKLMUI0 KO/mMyecTBa Npousoleawnx CMepTesibHbIX Cry-
YyaeB. B o6Liem Bufe exerofHyto KpUByl NMpruemseMoro pucka MOXHO NpefcTaBuTb rpacvyecky B Buge 3a-
BMCUMOCTY YaCTOTbl U NOCNEACTBMWIA, N306paKaeMbIX Ha OCAX.

8.2.4 TpuHaTue pucka Ha ocHose ALARP1>

Mpn gancHelilwen o6paboTke KpUTEpMEB JOMYCTUMOCTM pUCKa yCTaHaBIMBAKOT TpU 06/1acT NpUemkm
prcka Ha N0CKOCTW BEPOSITHOCTY M NOCNeACTBUIA:

- Npuemnemslin puck (KpaiHas neeas 06nacTb);

- MUHMMaJTbHbIA NpakTudecku npuemnemsiii puck (ALARP) (cpeaHas obnactb);

- HefonycTUMbIl puck (camas npasas 0651acTb).

B norapudpmmyeckoii cucteme KOOpAVHAT NMHWK, pasfenstoLye 061acTv, MoryT 6biTb OnpeaesneHbl Kak
3KCMOHEHLUMaNbHbIE KPUBbLIE.

Ecnv oueHka pucka nonagaet B 06/1acTb ALARP. TO Npea/ioXeHns No gasibHeeMy COKpaLL,eHUo prcka
UM CTOMMOCTU A0/MKHbI ObITb MOABEPrHYThI 60/1ee AeTalbHOMY aHanun3y € TOUKM 3PeHUS UX TEXHUYECKON Bbl-
MOSIHUMOCTK 1 3aTpart. Ecnv npeAnoXeHnst TeXHUYECKN HEBbINOTHUMbI, TO OHU JO/DKHbI ObITb OTKMNOHEHBI. [Mpea-
NOXEHNSA MO JanbHeNLeMy CHUKEHUIO pyUcKa AO/KHbI ObiTb OTK/IOHEHbI Takxe, ec/in 3aTpaTbl HEMPOMNOPLMO-
HaU/lbHbI NpefnosiaraeMbiM pesysibTataM Uan CHUXKeHue 3aTtpar MNMpusoanT K HeoMyCTUMOMY YBEIMYEHUIO pUCKa.

8.3 ®akTopbl 6€30MacHOCTU 1 3anac NPOYHOCTU

®dakTopbl 6€30NacHOCTU NpeACTaBNAT co60l 60MbLIOE KONMYECTBO MY/bTUNIMKATUBHBIX (DAaKTOPOB,
NpUMeHAEeMbIX ANS U3MepeHns pucka, obecneymBaloLwnx HTepnpeTaLuio nHpopMauum o pucke ANsS KOM-
neHcauun HeonpegeneHHoCT 3TUX n3MepeHuii. 3anac NPOYHOCTU — 3TO AOMNOJSHUTENbHbIE dhakTopbl, 0be-
crneynBaroLLne AOCTUXEHNE 3TUX Xe Leneil.

®dakTopbl 6€30NacCHOCTM YacTO UCMO/Mb3YIOT AN OTPAXEHUS €CTECTBEHHbIX CyYaiHbIX U3MEHEHWI pu-
cka. Hanpumep, N3MeHUMBOCTb YyBCTBUTENIBHOCTY M NOABEPXEHHOCTN N0Ael 1 UMyLLecTBa K BO3AENCTBUIO
BpeAHbIX NPOAYKTOB rOpeHus.

Mpy NnpyMeHeHnn hakTopoB 6€30MacHOCTV HESIBHO NpegnonaraloT, YTO MaTemMaTuyeckoe oxuaaHune oT-
KMIOHEHMA pucka paBHO HYJ0, a paonpefesnieHnn pucka BOKPYr pacyeTHOro uav npegnosaraemMoro 3HavyeHns
ABNAETCA CUMMETPUYHbIM C MaTeMaTU4eCKUM oXxXungaHnem, paBHbIM 3TOMY 3HAYEHUIO.

ALARP — As Low As Reasonably Practicable.
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Hanpumep, ecnv BblYMC/IEHNE PUCKA BbINOJIHEHO C UCMOMb30BAHUEM CLIEHAPUEB A1S1 PA3NINYHbIX Fpynn
HaceneHus, kKoTopble Bce BMecTe oTpaxatoT BO3MOXHblE M3MEHEHUA U BeposiTHOCTU BO3HUKHOBEHUS YA3BU-
MOCTeli 1 BO3MOXHOCTEW, TO paccuMTaHHbIi pUCK, ckopee Bcero, 6yeT HeCMELLEHHOl OLEHKOW UCTUHHOTO
COBOKYMHOro pucka. Hao6opoT, ec/v BblYUC/IEHNE pUCKA BbINOSIHEHO HA OCHOBE NPEANOSIOXEHUS O TOM. YTO
BCE XUTEeNN ABNSIOTCA 3[0POBbIMU Leecrnoco6HbIMY MI0AbMU 6e3 orpaHUYeHuid, CBSAI3aHHbIX C BO3PAcToOM Unu
WHBLIMU OCOBEHHOCTAMMU, TO BbIYMC/IEHHAS OLEHKA pucka OyAeT CMEeLLEeHHON, 6o/blias YacTb OTK/IOHEHWi
opHoobpasHa.

HeT Heo6X0AMMOCTN B HECMELLEHHOCTN OLEeHKI pucka, HO hakTopbl 6€30MaCHOCTY AO/KHbI GbiTh TaKu-
MW. YTOBbI CKOMNEHCUPOBATL 3TO CMELLEHME.

Hanbonee TpyaHbIM U He Bcerga aheKkTUBHbIM ABASETCA MCMNO/b30BaHMe (PakTopoB 6e3onacHoCTU
[ANS KOMMNeHcauun HeonpegeneHHocT. s 3Toro Heo6xoAMMbl NOSHOTA U/UMK YeTKoe 3HaHWe Npeanonoxe-
HWIA 1 METOA0B, NCNOMb3YeMbIX NPU pacyeTe pucka. OTCYTCTBYIOT NPUYMHBLI anpropy OXUAaTh, YTO BENMYMHA
CMelLeHnst oWmn6OoK BCAEACTBME HENPUBEAEHHOTO aHaIM3a NoJslyYeHHbIX KOHKPETHbLIX SIBMIEHUI conocTaBumMa
C BENNUMHON WNN CMEeLeHNEM OLUMGOK, BbI3BAHHbIX €CTECTBEHHbIMW U3MEHEHWSIMW HaceneHus unm umy-
ecTea.

Mo BCEM 3TMM MpUYMHAM O4YEHb BaXKHO, YTOObI TOYHOE M BCECTOPOHHEE UCCNef0BaHNE HeonpegeneH-
HOCTM 6bISI0 NPOBEAEHO Npex/e, YeM OHO MOB/IMSIET HA CHUXEHME 3anaca NPOYHOCTY.
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MpunoxeHune A
(cnpaBoy4HOE)

JononHuTtenbHbie onpeaeneHna

A.l1 BaiiecoBckuii aHanus (bayesian analysis): MatemaTtnyeckuii MmeTod, NPOTUBOMNO/OXHbI/ aHann3y YCNOBHbIX
BEPOATHOCTEN, B COOTBETCTBUM C KOTOPLIM B COBOKYMHOCTb AaHHbIX (HanpumMep, psg HabnAeHnii) MoryT GblTb BKOYEHbI
BbIGOPKU C M3BECTHbIMM pacnpefeneHns MU BEPOATHOCTEN, pasMyaloWUMUCA 3HaYeHUAMU UccefyemMoro napameTpa.
Mpy 3TOM ANA NONyYeHUst Hannyyllei oueHkn nccnepyemoro napaMeTpa, HanGosnee cornacywoueiica ¢ akTuyeckumm
[aHHbIMU, UCNOMb3YIOT anoCTEPUOPHOE pacnpesesnieHne. Jns NOCTPOEHUS anoCcTepPMOPHOro pacnpeaenieHns NCnonb3yT
anpuopHoe pacnpefenieHne, onucbiBatollee BO3MOXHbIE COCTOSHUA UCCeAyeMOro napamMeTpa, BbibupaeMoe Ha OCHoBe
NpeAnosioXeHuid U N3BECTHLIX (PN3NUECKUX 3aKOHOMEPHOCTEN.

MpumeyaHne 1— 3akoH Baileca saBnsetca 0606LIEHNEM YTBEPXKAEHUS, UYTO YC/IOBHAs BEPOATHOCTb y ANs
[laHHOTO X paBHa BEPOSATHOCTU 06BbEAVHEHHOTO COBLITUA X W Y. le/IeHHOI Ha YCNOBHYI0 BEPOATHOCTb X A/t aHHOTO0 Y.
B GaiiecoBckoM aHanmse MHOpMaLus, NosydeHHas He B pe3ynbTare HabMlOAeHUI, Takaa Kak Haunyylime OLeHKU 3Kc-
nepToB. MOXeT 6bITb Npeobpa3oBaHa K 3KBMBaSIEHTHOMY KONMYECTBY HabNOAEHUI A 1 UCNOMb30BaHa BMECTE C JaHHbIMN
HabnoAeHN NS OLLEHKN BEPOSITHOCTU, XOTA U He NpeacTaBnsieT co60li BbIGOPOUHYIO YacToTy.

Mpumeuyanune 2— [na sBefeHns B baiiecoBcknili aHanms cm. [2].

A.2 yrpo3sa (clanger): Hannune HegoNyCcTMMOrO prcka.
A.3 npoekTHas Harpy3ka (design load): Mpu aHann3e pucka aTo Harpyska, C KOTOPOV COMOCTaB/SAT HArpysky uc-
cnefyemoii KOHCTpyKUuM o6bekTa 3awuTel, npecTaBnsiolwas coboii Harpysky, Bbi3biBatoLLyto OTKas.

MpumevyaHne — [0 OTHOLEHNIO K OLiEHKE MOXAPHOr0 pUCKa «MPOeKTHas Harpyska» — 3TO Harpyska, cooT-
BETCTBYIOLLAA CLeHapuio noxapa obbekTa 3awuTbl (418 JeTEPMUHUPOBAHHOMO aHannsa) UM npeacTaBUTeIbHOMY clie-
Hapuio noxapa (Npu pacyeTe BEPOSATHOCTU cLeHapus), B 060ux cryyasix 06blYHO ee onpeAensioT Ha OCHOBe efuHOl
HenpepbIBHON LWKasbl NOCAeACTBUIA, pa3MepoB UM MHTEHCUBHOCTW noxapa. BepoAaTHOCTb cLueHapus noxapa 34echb pac-
cMaTpuBaloT BHE 3aBUCKHMOCTM OT 06beKTa 3aluThbl, a cLieHapuii noxapa kak BHELLIHIOW Harpy3ky Ha 06bekT 3alluTbl.

A.4 oTka3s (failure): YTpata 06beKTOM CNOCOGHOCTMN BbINOIHATL Tpebyemyto (YHKUMIO (YacTUYHAA Uan nonHas).

MpumeuvaHunsa

1 CM. «BbINOJSIHEHVE».

2 [ins Hecylero afieMeHTa KOHCTPYKL MU TEPMUH «OTKa3» Yallle BCEro o3HauyaeT ero paspyleHue unu o6ean. s
aKTWBHbIX CUCTEM NPOTUBOMOXAPHOV 3aliUTbl TEPMUH «OTKa3» MOXET 6bITb UCMO/b30BaH TOMLKO 418 CUTyauun, Korga
cucTemMa He BKIOYAETCA WKW pe3ynbTat AeliCTBUIA ABNSETCA HEeNpueMIeMbiM UM HECOOTBETCTBYIOLWMM YCTaHOB/EHHbIM
TeXHN4Yeckum TpeboBaHUAM.

A.5 meton MoHTe-Kapno (Monte Carlo): MNMpouecc oT6opa BbIGOPKM M3 BCEX BO3MOXHbIX CLeHapueB noxapa u
APYrUX COCTOAHNIA CUCTEMBI 4711 YNCAIUTENIbHOTO aHanm3a Harpy3ku Ha 06beKT 3aLuThbl, KOrga NpoBeAeHne KOMMIEKCHOTo
aHanm3a HeBO3MOXHO.

MpumevyaHne 1— MeTog MoHTe-Kapno He ABNsieTCS BUAOM BEPOSITHOCTHOW MoAenu, a npefcrasniseT co6oi
BbIYUCNIUTENbHYIO MPOLeAypy BbIGOPOYHOrO aHanm3a ¢ UCnosib30BaHMEM BEPOATHOCTHbIX Mogeneil. MNpumeHeHne mMeToaa
MoHTe-Kapno He ycTpaHseT He06XO0ANMOCTb ONpeAeeHns 1 aHann3a CoOOTBETCTBYIOLWNX (DYHKLMIA pacnpefenerHns n He
MOXET CNYXUTb /IOTMYEeCKUM 060CHOBaAHMEM OTKa3a OT UCMOJIb30BaHUA 06bIYHbIX CTaHAAPTHLIX pacnpegeneHuii (Hanpm-
Mep. paBHOMEPHOro, HOPMasIbHOro 1 T. N.).

MpumeuyaHne 2— [Ina geTanbHOro pykoBOACTBA No MeTogy MoHTe-Kapno cwm. (8) u [9].

A.6 YacTHbI KoadhhmumneHT 6e3onacHocTu (partial safety factor): ComHoXuMTeNb 06LWero nokasarens 6esonac-
HOCTW. OnNpe/esieHHOro Kak Npon3BeeHne 4acTHbIX KoadhuumeHToB 6e3onacHocTu.

MpumeuvaHune — Kak npumep 06U.WIM nokasatesniem 6e30MNacHOCTU MOXET ObITh NpOeKTHasa Harpyska, a YacTHble
KOSd)q)VILWIeHTbI 6e3onacHocTu MOTYT OTHOCUTBLCA K TUNY CTPOEHUA NN pasmMepy nomMeweHns.

A.7 koatpbpuuneHT 6e3onacHocTu (safety factor): KoadhdmumeHT, Ha KOTOpPbIi YMHOXaKT OKOHYaTEeNbHbIA Un
NPOMEXYTOUHbI pe3yibTaT Npu pacyeTe NOXapHOro pucka o6bekTa 3aLyuThbl, NO3BONAIOWMI pacnpocTpaHuTb pesynbTaThbl
pacyeTa c npoaHann3npoBaHHOro Habopa cueHapueB noxapa 1 npoueayp BbIYMCNEHUS pucka Ha 60nblIKii HaGop cleHa-
pveB n/unu npoueayp BbIYUCNEHWUIA, KOTOPbIE He 6bl/IN TOYHO NPOAHA/IM3NPOBaHbI.

NMpumevyaHue — Kpome KkoathdnumeHTa 6€30NacHOCTH, UCMOMb3YeMOro Kak COMHOXWTE/Tb, B HEKOTOPbIX C/Ty-
yasx UCMosb3yoT LOMNOSHUTE/ILHOE CliaraemMoe, KOTOPOe Ha3biBaloT «3anacoMm no 6e30MacHoCTH».
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Mpunoxenvne A
(cnpaBouHOE)

CBefieHNsA 0 COOTBETCTBUM CCbITIOYHbIX MeXAyHapo4HblX CTaHA4apPTOB HalMOHa/IbHbIM CTaHA4apTam

Ta6bnuuya [JA1

O603HayYeHune CCblIIOYHOTO O603HaYeHNe N HAUMEHOBaHWe COOTBETCTBYIOLW Er0
CTeneHb COOTBETCTBUSA

MeXAyHapoAHOro ctaHaapTa HaluMoHaNbHOTO cTaHgapTa

1ISO 921:1997 — .

1ISO 2394:1998 oT FOCT P NCO 2394—2016 «KOHCTPYKLMUN CTPOM-
TeNbHble. OCHOBHbIE MPUHLMMNbI HAAEXHOCTU»

ISO 13943:2000 .

« COOTBETCTBYHOLWMIA HALMOHASbHBIN CTaHAAPT OTCYTCTBYET. [10 €ro NPUHATAS PEKOMEHAYETCS UCNob30BaTh ne-
peBof, Ha PyCCKUii A3bIK JaHHOTO MEXAYHAapPOAHOro cTaHAapTa.

MpumeuaHne — B HacTosel Tabnuue MCNoNb30BaHO cnegyloliee yCroBHOE 0603HadYeHne COOTBETCTBUS
CTaHfapToB:

- FOT — uAEeHTUYHbINA cTaHgapT.
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