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BBenenue

ITpouecc ynpaBieHUs1 pUCKOM OXBaTbhIBAET pa3jIWUHbIe aCleKThl pabOThl C PUCKOM, OT UAEHTUDUKA-
IMA W aHajln3a pUCKa JO OLEHKU €ro JOIMYyCTUMOCTH U OIPEAENICHUS MOTEHUMAIBbHBIX BO3MOXHOCTEN
CHVDXEHHMSI pUCKa MOCPENCTBOM BbIOOpaA, peaav3aliui U KOHTPOJIS COOTBETCTBYIOLIMX YITPABJSIIOIIMX AeH-
CTBUIA.

AHanu3 pucka IMpeacTaBiiseT COO0i CTPYKTYpUPOBAHHBIN Mpoliecc, LEIbl0 KOTOPOTo SIBJISIETCS Onpe-
JleJIeHUe KaK BEePOSTHOCTM, TaK U Pa3MEPOB HEOJArONMPUSITHBIX MOCIENCTBUI HCCIEeIyeMOTOo AEHMCTBUS,
00beKTa WIM CUCTeMbl. B HacToseM cTaHaapTe B KayecTBe HeOJarornpusTHbIX MOCIEICTBUI paccMaTpu-
BaeTCsl Bpel, HAHOCUMBII JIIOJSM, UMYIIECTBY WM OKPYXAIOIIEH cpene.

ITocpencTBoM MpoBeAeHUsT aHAIM3a prcKa MpeApUHUMAIOTCS TIOMBITKU OTBETUTh Ha TPU OCHOBHBIX
BoIIpoca:

YTO MOXKET BBIMUTU U3 CTPOsT (MACHTU(MUKALIMS OMACHOCTH);

C KaKoOl BEpOSITHOCTBIO 3TO MOXET MPOU30UTHU (aHAJIU3 YaCTOTHI);

KaKOBBI MOCEACTBUSI 3TOT0 COOBITUS (aHAINU3 MOCIEACTBUI).

Hacrosmuii craHgapT oTpakaeT COBPEMEHHBIM MPaKTUYECKUI OIbIT, HAKOIJIEHHbIH B 00JIaCTU
BbIOOpa M MIPUMEHEHUSI METOJIOB aHAJIM3a prcKa.

Hacrosmmii ctaHmapT HOCUT OOIIMI XapakTep, OH MPUMEHUM JUIsI MHOTHMX OTpaciiei U TUIIOB
TeXHUYECKUX cucTeM. JI1si KOHKPETHBIX OTpacieid MOTYT CyIIeCTBOBaTb CTaHAAPThI, KOTOPbIE YCTAaHABIIM-
BalOT METOMIOJOTUM OLIEHKM U aHajlM3a pUcKa JJIs1 onpeAesieHHbIX obacTteii mpuMeHeHus1. Eciu TpeboBaHus
3TUX CTAaHJAPTOB HE XyXe TPEOOBAHWI HACTOSLIETO CTAHAAPTA, TO UX MPUMEHEHUE SBJISETCS TPEAIOYTH -
TEJIbHBIM.

Hacrosuii craHmapt oxBaThIBaeT JUIIb YACTh BOIIPOCOB MO OLIEHKE U aHaJIM3y pucka. JleicTBust no
OLIEHKE PUCKa U YIIPABJICHWIO PUCKAMU SIBJISIIOTCI TIPENMETOM JPYTrUX cTaHAapToB. Hacrosimii crangapt
OCHOBaH Ha KOHIIETIMAX, YCTAHOBJIEHHbIX B NOKyMmeHTax [l1]—[3], mpuBeneHHbIX B OubauMorpaduu, u
Ipyrux craHgaptax. CylIecTByIOT MHOTOYMCIIEHHbIE TTPUMEPhl CUTYallMid, KOTJa JaHHble TOKYMEHTbI He
SIBJISIIOTCSl B TTOJTHOM Mepe COBMECTMMBIMMU, JIUOO KOIJIa OHU NMPUMEHUMBI B OTIEIbHOI oTpaciu. B Takmx
cllydasiX MOXET MCIIOJIb30BaThbCsl JTUOO OAWMH M3 MMEIOIIMXCS B HACTOSIIEM CTaHAapTe MOIXOJ0B, JIMOO
noaxon 0ojee obIero xapakrepa.
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TOCYTAPCTBEHHBI1 CTAHJIAPT POCCUHUCKOHN ®EJEPAIIUU

YIIPABJIEHUE HAJEXKHOCTBIO

Anamms PUCKA TEXHOJOTHYCCKHUX CHUCTEM

Dependability management.
Risk analysis of technological systems

JlaTa sBenennsa 2003—09—01

1 Ob6nacTp npuMeHeHns

HacTtosmmmii craHmapT ycTaHaBIMBaeT PYKOBOISIINE YKa3aHUS T10 BHIOOPY M pealM3aliiid METOIOB
aHaJM3a pucKa, IJIaBHBIM 00pa3oM IS OLEHKM pUCKa TeXHOJornyeckux cucteM. llenblo HacTosiero
CTaHIapTa SBJISETCA ObecIledeHre KadecTBa MPY TUIAHMPOBAHUY M BHITIOJIHEHNH aHAIM3a PUCKa, a TakKe
YCTaHOBJICHME PEKOMEHIALNI 0 MPEACTABICHUIO TTOJYIeHHBIX Pe3yIbTaTOB 1 BEIBOIOB.

PykoBopsiiye ykazaHMsI HACTOSIIETO CTaHAAapTa BKIIIOYAIOT: KOHLIEMUWUM aHaJIM3a pucKa, Mpolecc
aHaJI3a pUCcKa, METOMBI aHAIM3a PUCKA.

HacTostimii ctaHgapT IpMMeHUM B KadeCTBe:

- DYKOBOJCTBA IO IJIAHUPOBAHUIO, BHINOJHEHUIO U JOKYMEHTAIbHOMY 00OCHOBAaHMIO aHAIM3a PUCKA;

- OCHOBBI /11 Ha3HAYeHMsI TpeOOBAaHMI K KaYeCTBY aHaIM3a pucka (0OCOOEHHO B TeX Ciydasix, Korma
aHaAJIN3 PUCKA TTPOBOAUTCS CTOPOHHUMHM KOHCYJIBTAaHTAMM);

- OCHOBHI I OLIEHKM TIPOBEICHHOTO aHa/IM3a pHUcKa.

AHanu3 pucKa, OCYLIECTBISIEMbIA B COOTBETCTBUM C HACTOSIIIMM CTaHAAPTOM, SIBJISIETCS DJIEMEHTOM
VIIPaBJICHUS PUCKOM.

IMpumeyanue — Hacrosamuii cTaHmapT He IpeaycMaTPUBAcT ONpPEHETCHHUS] KPUTEPUEB IUTSI YCTAaHOBICHUS
MOTPEOHOCTH B aHAIM3e PHCKA, TO €CTh HE OMpeIesisieT THI MeToa aHaJIu3a PUCcKa, KOTOPHI HEOOXOMUM TSI JTaHHOM
CUTyallMM, a TAKXKE HE 3aTparMBaeT rapaHTUHHBIX, CTPAXOBBIX, IPABOBBIX WM (DMHAHCOBBIX ACIEKTOB BO3MOXHBIX
BHIOB OIIACHOCTH.

2 Onpenenenus

B Hacrosiiem craHmapTe IPUMEHSTIOTCS CISAYIOIINEe TEPMIUHBI C COOTBETCTBYIOIIMHM OTIPEIeICHUSIMU:

2.1 spen (harm): ®u3ndeckuii yiepd WM YPOH 3TOPOBBIO, UMYIIECTBY MIIM OKpYXKarolllei cpee.

2.2 omacHoctb (hazard): MIcTOYHMK MOTEHUMAIBHOTO Bpela MM CUTyalusl ¢ MOTEHUUaJbHOU BO3-
MOXXHOCTBIO HAHECEHHMS Bpela.

2.3 omacaoe coobitne (hazardous event): CoObITHE, KOTOPOE MOXKET MMPUINHUTE BPE.

2.4 unenmadukanua onacHoctn (hazard identification): Ilpoliecc oco3HaHMsI TOro, YTO OMACHOCTb
CYILIECTBYET, U ONpPENeICHHUS €€ XapaKTepHbIX YepT.

2.5 puck (risk): CoueTaHue BEpOSATHOCTU COOBITUS U €T0 TOCEACTBUM.

I1 pPpUMEYAaHUC — TCpMI/IH «PUCK» OOBIYHO HCIIOJIB3YETCA TOrga, Korga CylI€CTBYET XOTs ObI BOBMOXHOCTb
HEraTUBHBIX MOCIEACTBUM.

2.6 anayum3 pucka (risk analysis): CrcreMaTUecKoe HCIOJIb30BaHKe MHMOPMALIMH AJIsT OIIPeaeICHUS
HWCTOYHUKOB 1 KOJWYECTBEHHON OIIEHKU PHUCKa.

I1 pPUMCYAHUC — Ananus pHUCKa obecrieunBaeT 6a3y IJId OLICHMBAHUA pUCKaA, MepOHpI/IHTI/Iﬂ 10 CHM2KECHMUIO
PpUCKa 1 IIPUHATHUA pUCKaA.
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2.7 onenka pucka (risk assessment): OO1IMii Mpoliecc aHaAM3a PUCKa U OLIEHMBAaHUS pUCKa. (CM.
pucyHOK 1)

> AHanus pucka

« OnpegeneHne obnactu
NpYMeHeHus
* VaeHTndukaumnsa onacHocTu

» OueHka Benu4nHbI pUcka
OueHka

pucka

OueHuBaHune pucka MeHemKMeHT
pUCKOB

* PelleHns no JonycTMMOCTM pucka
* AHanus BapuaHToB

CHUXXeHNe/KOHTPOnb puUcka

* [NpuHaTE peLieHns
¢ Peanuzauusa
¢ TeKyLmi KOHTPOMb

PucyHok 1 — COOTHOIIIEHUSI MEXITy aHAJIM30M pUCKa U IPYTUMM ACUCTBUSIMU IO YIIPABICHUIO PUCKOM

2.8 ympasnenue puckom (risk control): JleiicTBusI, ocyllleCTBIsIEeMble ISl BbIMIOJHEHUS peLIeHUN B
paMKax MEHeIKMEHTa PUCKOB.

I1 pPpUMEYAaHHUC — yl'[paBJ'[CHI/IC PUCKOM MOXET BKJIIOYAaTb MOHUTOPMUHI, MEPCOLUCHUBAHUEC U COOTBETCTBUEC
NPUHATHIM PEIICHUAM.

2.9 ouenka BeqmuuHbl pucka (risk estimation): Ilpoliecc mpucBoeHMs 3HAYEHUIl BEPOSITHOCTU U
MHOCJICICTBUI pHCKa.

I1 puME€yYyaHUC — OHGHKa BCJIMYMHBI pUCKa MOXET pacCMarpuBaTb CTOMMOCTL, BbITOIbI, 03a00YE€HHOCTh
YYaCTBYIOILIMX CTOPOH Y JIPYrMe MEPEMEHHbIE, paCCMaTPUBAEMBbIE TIPY OLIEHMBAHUM PUCKA.

2.10 ouenmBanue pucka (risk evaluation): Ilpoliecc cpaBHeHUSI OLIEHEHHOTO pPHUCKA C JAaHHBIMHU
KPUTEPUSIMU PUCKA C LIETBIO ONPENETIEHUS 3HAUMMOCTHA pUCKa.

I1 pPUMCYAHUC — OHGHI/IBaHI/Ie pucCKa MOXET OBITh UCTIOJIB30BAHO pinj et CO,IIGﬁCTBI/IH PCHICHUAM 110 ITIPUHATUIO
WIK 00pabOTKe pHCKa.

2.11 menemxmenT pucka (risk management): CKoopaIMHMpPOBAHHbIE AEUCTBUSI MO PYKOBOACTBY U
YIPaBJIEHUIO OPraHU3alMeil B OTHOLIEHUN PUCKOB.

IIpumMeuyanue — OOBIYHO MEHEIKMEHT PUCKA BKJIIOYAET OLIEHKY PMCKOB, 00pabOTKY PUCKOB, MPUHSITUE
PUCKOB U KOMMYHUMKaAIIUIO PUCKOB.

2.12 cucrtema (system): CocTaBHOI 0OBEKT JIOOOT0 YPOBHS CIIOXHOCTH, KOTOPHI MOXET BKIIIOUAThH
MepCOHAJI, MPOLEAYPHI, MaTeprajbl, MHCTPYMEHTHI, 00OPYIOBaHME, CPENCTBA OOCITYKMBAHUS, TIPOTPAMM-
Hoe obecIieueHmue.

3 Konnenuuu aHajau3a pucka

3.1 Ileab U OCHOBHbIE KOHUENIMH AHAJIM3A pPUCKA

Puck npucyrcTByeT B J11000# AeSITeIbHOCTH 4esoBeka. OH MOXET OTHOCUTBLCS K 3I0POBbIO U 0Oe3-
OIMacHOCTU (YYUThbIBasl, HaIpUMEpP, KaK HeMeIJIeHHbIe, TaK U JOJTOCPOYHbIE MOCIEACTBUS ISl 300POBBS
OT BO3ICHCTBUS TOKCMYHBIX XMMHYECKHMX ITPOAYKTOB). PHCK MoOXeT OBITh SKOHOMWYECKUM, HAIpUMep,
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MIPUBOISIINM K YHUYTOXEHHUIO 000PYIOBaHUS W MPOAYKIIUKA BCJICACTBHUE IOXAPOB, B3PHIBOB MW APYTHX
aBapuii. OH MOXEeT YYUThIBAaTh HEOJAromnpusITHBIE BO3AEUCTBUS Ha OKPYXKAIOLIYIO Cpedy. 3amadeil yrpaB-
JIEHUsI PUCKaMM SIBJISIETCS KOHTPOJb, MPEeIOTBpallleHWe WIM COKpallleHWe TUOeau JIoAeil, CHUXKeHUe
3a001eBa€MOCTH, CHUXEHHE yIepOa, YpoHA MMYIIECTBY M JIOTUYECKM BBHITEKAIOIIMX IOTEPb, a TakKKe
MpeIoTBpallieHre HeOIaromprusITHOTO BO3AEHCTBHS HAa OKPYKAIOIIYIO CPEIy.

st moBbIIeHUs 3(P(PEKTUBHOCTH yIIPaBIeHUs PUCKaMU HEOOXOAMMO IIPOBOAUTH MPeABaAPUTEIbHBIN
aHAJIU3 PUCKA, BKIIOYAIOIIUIA:

a) UIeHTU(UKALIMIO PUCKA U OIpeaeseHUe MOAXOA0B K PEIIeHUIO CBSI3aHHBIX C HUM Mpo0JieM;

0) ucrnojab30BaHWe 0OBEKTUBHOUN MHGMOPMALUK MPU TIPUHSATUM PELIEHUI;

B) VIOBJIETBOPEHME perjlaMeHTHPOBAHHBIX TPeOOBAHUI K PHCKY.

Pe3ynbTaTtel aHamm3a prcKa MOTYT MCIIOJIB30BAThCS CIENHMAIMCTOM, IMPUHUMAIOIINM pellleHue TpU
OLIEHKE TOMyCTUMOCTU PUCKA, a TaKKe MPU BbIOOpEe MeXIy MOTeHUUATbHBIMU MEpaMM MO CHUXKEHUIO WU
ycTpaHeHuo pucka. C TOUKY 3peHMsI CITeLIMaIMCTa, MPUHUMAIOIIETO pellleHUe, K OCHOBHBIM JOCTOMHCTBAM
aHaJI3a pUCcKa OTHOCSITCS:

a) cHucTeMaTmyecKasl MIeHTH(UKAIMS TOTEHIIMATLHBIX OTITACHOCTEN;

0) cucreMaruyeckasi UAeHTUGUKALIMS BO3MOXHBIX BUIOB OTKA30B;

B) KOJMYECTBEHHbIE OLIEHKM UM PAaHXKUPOBAHUE PUCKOB;

I) OLIEHKa HaJeXXHOCTU BO3MOXHBIX MOAUGUKAIIMIA CUCTEMBbI JUIS CHUXKEHUSI pUCKA U JOCTUKEHUS
TIPEATIOUTUTETLHBIX YPOBHEN ee HameXXHOCTH;

1) BbISIBIeHHUE (paKTOPOB, OOYCIABIMBAIOLINX PUCK, U CIA0OBIX 3BEHHEB B CUCTEME;

e) OoJiee r1yboKoe MOHMMaHWE YCTPOUCTBA U (PYHKIIMOHUPOBAHUSI CUCTEMBI;

3K) COIIOCTaBJIEHUE pUCKA UCCIIETyEMOM CUCTEMBbI C PUCKAMU aTbTePHATUBHBIX CUCTEM WJIM TEXHOJIO-
TUii;

1) MIOEHTUUKAIASI W COITOCTaBJIeHNE PUCKOB M HEOIIPEIEICHHOCTEH;

K) TIOMOILIb B YCTAaHOBJECHWM TMPUOPUTETOB IPU COBEPILIEHCTBOBAHMMU CAHUTAPHBIX TpeOOBaHUN U
HOPM;

J) opmupoBaHue 06a3bl IJIs1 pallMOHATLHOW OpraHuM3aludu MPOGUIAKTUYECKOro OOCTy>KMBaHUS,
pEMOHTA M KOHTPOJIS;

M) obecITeueHre BO3MOXHOCTH ITOCTaBAPHITHOTO PACCIIENOBAaHUSI M Mep TI0 TIPEIYIIPEKIEHUIO aBapHiA;

H) BO3MOXHOCTb BbIOOpa Mep M MPUEMOB IO OOECIIEUEHUIO CHIDKEHUST pUCKa.

Bce atu hakTOphl UrpatoT BaXKHYIO poJib B 3(hDEKTUBHOM YIpPaBJeHUU PUCKAMU HE3aBUCUMO OT TOTO,
KaKkre 3aJayy paccMaTpuBaloTCs (OXpaHa 3IOpOBbs, 0€30MacHOCTb, IMPEAOTBpallleHNE 3KOHOMHUYECKUX
MOTePh, OOECIIeYeHUE BBIMOJHEHUsT TpeOOBaHWIA MOCTAHOBJIEHUIA TPAaBUTEILCTBA U T. 11.).

AHaM3 MOXET OXBaThIBaTh TaKUE O0JIACTU CIeLMaIbHbIX 3HAHUM, KaK:

a) CHUCTEeMHBIN aHasu3;

0) BEpPOSITHOCTb U CTAaTUCTHUKA;

B) XUMHYECKasT TEXHOJIOTHS, MAIITMHOCTPOCHUE, IEKTPOTEXHUKA, CTPOUTENIbHAS TEXHUKA WU sIIep-
Has TeXHUKA;

r) dusnyeckue, XuMUIecKue Wik OMOJoruyeckue HayKu;

) MeOULIMHCKUE HAyKM, B TOM YMCJIe TOKCUKOJIOTHSI U SMUIAEMUOJIOTHS;

€) OOIIecCTBeHHbIC HAyKHW, B TOM YMCJIe SKOHOMMKA, TICUXOJIOTHS ¥ COIIMOJIOTHS;

K) BIMSTHUE YeJIOBEUECKOro (pakTopa, SproHOMUKA M HayKa YIIpaBJICHUS.

3.2 YupapiieHHe PpUCKaMH W pacnipenejieHHe PACKOB IO KATEropusM

AHanu3 pucKa SIBJISIETCSI YaCThlO OLIEHKU PUCKa W Tpolecca yrnpaBieHUsT pUCKOM, MTOKa3aHHOIO Ha
pUcyHKe 1, U COCTOUT M3 OIpenejeHus 00JacTi MPUMEHEHUs], UACHTU(UKALIMK OMAaCHOCTU U OLEHKH
BEJIMYMHBI PUCKA.

OIacHOCTH MOTYT OBITh OTHECEHBI K CIIETYIOIINM YeTHIPEM OCHOBHBIM KaTeTOPHSIM:

a) MPUPOIHBIE ONMACHOCTU (HABOMHEHUSI, 3eMJIETPSICEHUSI, yparaHbl, MOJIHUS U T. 1.);

0) TeXHMYeCKHe OMACHOCTU, MCTOYHUKAMM KOTOPBIX SIBJSIIOTCSI MPOMBILIJIEHHOEe OOOpYyIOBaHUE,
COOPYXEHMSI, TPAHCIIOPTHBIE CHUCTEMBI, ITOTPEOUTEIbCKAs TIPOMYKIINS, TTeCTUIIAALI, TepOUIuabl, (Gapma-
LIeBTMYECKME Mpernaparbl U T. I1.;

B) COLIMAJIbHbIE OMACHOCTH, UCTOYHMKAMHU KOTOPBIX SIBJISIIOTCSI BOOPYXKEHHOE HallaJeHHWe, BOIHA,
IuBepcusi, UHOEKIIMOHHOE 3a001eBaHue U T. I.;

I) OIIACHOCTH, CBSI3aHHBIE C YKJIAZOM XXW3HU (3JIOYIIOTpeOIeHEe HAPKOTUKAMU, aJIKOTOJIb, KYPEHHE U T. 11.).

O4YeBUIHO, YTO JaHHBIE KaTETOPHU HE SIBISIOTCS B3aMMOMCKITIOYAOIIMMY. Tak IMpu aHaanu3e TeXHM-
YECKUX OMACHOCTEI YacTo ObIBae€T HEOOXOMMMO YUYMTHIBATh BIMsSHME (DAKTOPOB U3 APYTHUX KaTeropuil (B
0COOEHHOCTH TIPUPOTHBIX OTIACHOCTEN) M IPYTMX CUCTEM B Ka4eCTBE YACTH aHaIM3a pHUCKa.
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Puck Taxke MoxeT OBITh KJacCU(ULIMPOBAH, UCXOIs M3 XapaKTepa BO3MOXHBIX mocieacTBuii. Ha-
MPUMED, XapaKTep MOCIEACTBAIN MOXET OBITh:

a) MHOWBUIOYAIbHBIM (BO3IEHCTBUE Ha OTIEJIHbHBIX JIIOAEH);

0) mpodeccruoHalbHBIM (BO3AEUCTBUE Ha PabOTAIOIINX);

B) couMalbHbIM (OOlee BO3IeCTBUE HA COODIIIECTBO JtOAEiH);

I) TIPUBONSIIMM K WMYIIECTBEHHOMY YPOHY M 3KOHOMMYECKMM TIOTEPSAM (HApyILICHUS IeI0BOM
JIeSITeIbHOCTH, IITPadhl U T. 1.);

€) KacalolllMMCs OKpyXalollei cpenbl (BO3OEMCTBUE Ha 3€MIIIO, BO3OYX, BOMY, PACTUTEIbHBIM, X1~
BOTHBI MUP U KyJBTYPHOE HACJIENUE).

OOuieii 3agaveii aHaIM3a pUCKa SIBJIIETCSI 000CHOBAHME PEIleHUI, KacaloIUXCsl pUCKa. DTU PELIeHNS
MOTYT TPUHUMATBLCI KaK 4acTh 0oJiee KPYITHOTO Tpoliecca YIIPaBJIeHUsS! PUCKAMU TTOCPEACTBOM COIOCTAB-
JIEHUS pe3yJbTaTOB aHaJIM3a prcKa ¢ KPpUTEPUSIMU AOMYCTUMOro pucka. Bo MHOTHMX cUTyalMsiX BO3HUKaET
HEOoOXOAUMOCTb OLIEHUBAHUS TPEUMYILECTB TOTO WJIM MHOTO pelleHus. B 1ieloMm HazHaueHWe KpUTepUeB
JIOITyCTUMOTO PUCKa SBJSETCS JOCTATOYHO CJIOXHOW 3aiadyeil, 0COOEHHO B COLIMAIbHON, SKOHOMUYECKOMN
U TOJIUTUYECKON 00J1acTSIX, U HAaXOAUTCS BHE chepbl paCCMOTPEHUs HACTOSIIETO CTaHAapTa.

3.3 IIpumMeHeHHe aHAAM3a PUCKA HA PA3JIHYHBIX CTAAMAX KU3HEHHOTO IUKJIA

B Hacrosg1em noapasaese nepedyrciaeHbl HEKOTOPbIE KOHKPETHBIE L€ aHAJIM3a PUCKA, OTHOCSIIIMECS
K pa3iMYHBbIM CTaAUSIM XKU3HEHHOTO 1MKJIa OTIACHBIX CUCTeM, 000OpYIOBaHUS WM WU3ACJIUN:

a) Cragus MpoeKTUPOBAHUS:

1) BbIBIEHME INIABHBIX MCTOYHMKOB PUCKa U TpearnoaraeMbiX (pakTopoB, CYIIECTBEHHO BIUSIOLIMX
Ha PUCK;

2) TpenocTaBJeHUE UCXOAHbBIX JAHHBIX IJI OLIEHKU KOHCTPYKILIMU B 1LI€JIOM;

3) ompeneiieHHe 1 OLIEHKA BO3MOXKHBIX Mep 0€30IIaCHOCTH, 3aKJIaAbIBAEMbIX B KOHCTPYKIIMIO;

4) mpenocTaBieHWEe UCXOMHBIX TaHHBIX JUIS1 OLIEHKU MOTEHIMAIbHO OMACHBIX AeHCTBUI, 000pyI0Ba-
HUS WIN CUCTEM;

5) obecrieueHWe COOTBETCTBYIOLEH WH@oOpMalell Npu MPOBEACHUN OIBITHO-KOHCTPYKTOPCKUX
paboT, OPUEHTUPOBAHHBIX HA HOPMaJIbHbIE U Upe3BbIYaHbIE YCIOBUS;

6) olLleHKa prCKa C YYETOM PEMIAMEHTOB M JPYTMX TPeOOBaHMIA,

7) oleHKa aJbTepHATUBHBIX KOHCTPYKTUBHBIX PEIIECHUI.

0) Craguu U3roTOBJIEHUS, MOHTaXa, SKCITyaTalluM U TEXHUYECKOro 0OCTy>KUBaHWSI:

1) KOHTpPOJIb M OLIEHKA JAHHBIX 3KCIUTyaTallMM C LIEJIbI0 COMOCTABIEHUS (PaKTUIECKMX MOoKa3aTeIen
paboOThI C COOTBETCTBYIOIIMMU TPEOOBAHUSIMU;

2) obecneyeHMe UCXOOAHBIMM JAHHBIMHU IIpoliecca pa3pabdOoTKI METOAUK SKCILTyaTallul, TEXHUYECKOTO
00CITYy>KMBaHWSI/KOHTPOJISI M JeHCTBUI B YpE3BBIYAMHBIX CUTYaIIUsX;

3) kKoppeKTHupoBKa MHMOPMAIIUM 00 OCHOBHBIX MCTOYHMKAX PUCKA M BIMSIOIINX (paKTOpax;

4) mpengocTaBieHUe MHMOPMALIMKY 110 3HAYUMOCTH PUCKA ISl TIPUHSATUSL OTIEPATUBHBIX PEIeHUI;

5) ompenefeHWe BIUSIHUSI U3MEHEHUI B OPraHU3allMOHHOM CTPYKTYype, MPOW3BOACTBE, MPOLEAypax
9KCIUTyaTallud 1 KOMIOHEHTaX CUCTEMBI;

6) moAroToBKa IEpCOHAA.

B) Craaus ieMOHTaxa, MpeKpalleHUsT SKCILTyaTalluu:

1) olieHKa puCKa, CBA3aHHOIO C MpekpauleHueM (YHKIMOHUPOBAHUSI CUCTEMbI, U OOecIiedeHue
BO3MOXXHOCTH BBITTOJIHEHUSI COOTBETCTBYIOIIMX TPEOOBAHUIA;

2) obecrnieyeHHUe UCXOMHBIMU JaHHBIMU Ipoliecca mpekpalieHus: GyHKIUMOHUPOBAHUSI CUCTEMBI U ee
JIeMOHTaXa.

4 IIpomecc aHaiM3a pUCKa

4.1 O0mme noJI0KEHNA

st moBeIeHUS 3PHEKTUBHOCTH M OObEKTUBHOCTHY aHAJIN3a PUCKA U 00eCTIeYeHUST COIIOCTABUMOCTH
C IPYTMMMU pe3yJbTaTaMu M0 aHaJIU3y prcka HE0OX0AMMO coOIIoIaTh caenyolue oolue rnpasuia. [pouecc
aHaJIM3a pUcKa JAODKEH OCYIIECTBISTHCS B COOTBETCTBUM CO CIEAYIOIIMMU 3TaraMu:

a) ormpenejaeHue 06JacTh MPUMEHEHUS;

0) uaeHTU(dUKALIMS ONMACHOCTY W MpelBapuTebHasl OLIEHKA MOCIeACTBUA;

B) OlIEHKa BEJMUYMHBI PUCKA;

I) TIpoBepKa pe3yIbTaTOB aHAJIN3a;

II) ITOKyMEHTaJIbHOe 00OCHOBAHIUE;

€) KOPPEKTHUPOBKA Pe3yJbTAaTOB aHAIN3a C YUYETOM IOCIECTHUX JaHHBIX.
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JlaHHBIN Tpolecc MoKazaH Ha pucyHKe 2. OleHKa pucka BKJIIOYAeT MPOBEACHUE aHaju3a 4acToT U
aHanM3a nocieacTsuii. HecMoTpst Ha To, 4TO Ha pUCYHKE 2 JOKYMEHTalIUsI M300pakeHa B KaueCTBE OTIEIbHOTO
0Ji0Ka, OHa pa3padaThIBaeTCsl Ha KaKIoil ctanuu npoliecca. B 3aBucuMocTy ot 00J1acTi MPUMEHEHUSI paccMar-
pYBAIOTCS JIMILb OMNpEIeIEHHbIE 3JIEMEHTHI MPEACTaBIEHHOro npolecca. Hampumep, B HEKOTOPBIX CIydasix
MOXET 0Ka3aTbCsl, YTO HET HEOOXONMMOCTH BBIXOAUTH 32 PAMKM UCXOTHOTO aHAJIM3a ONTACHOCTH U TTOCJIEACTBUM.

Hauano

OrpepieneHie 06racTi NpuMeHeHNs
(4.2)

¢ OnucaHve npobnem

¢ OnpegenexHve cucTeMbl

¢ OnpepeneHne ob6CTOATENLCTB
o ®opmynmpoBaHue JonyLeHU

e ipeHTudpurkaumsa peeHni no
aHanuay

HokymeHTauus (4.6)

e [NnaH aHanu3sa pucka

Y

MaeHTudmKaums onacHoCTU 1
npegBapuTenbHas oLeHKa
nocnencteun (4.3)

¢ VlaeHTudunKaums onacHocTeln
* AHanu3 nocneacTeui

Tpebyetcs nu
oueHka
BENMUYUHBI
pucka?

OueHnBaHue pucka
(4.4)

¢ AHanms yacTtoT
¢ AHanua nocrneacTeui
¢ Pacuet pucka

MooBeDKa aHanM3a KoppekTupoBka 1 aktyanusauus
P p(4 5) aHanusa B criydae HeobxoaMmMocTm
) (4.7)
Y
[okymeHTauus
(4.6)

e OT4yeT 06 aHanM3e pucka

OKOH4YaHue

Pucynoxk 2 — Ilponecc aHanm3a pucka (pasnen 4)
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HeobxonumbIiM TpeGoBaHMEM SIBJSIETCS CKPYIYyJe3HOE 3HAHWE CHUCTEMbl M MCITOJIb3yeMbIX METOJOB
aHaimz3a. B ToM ciyuae, eciu MMeEIOTCSl pe3yJibTaThl aHaIM3a PUCKa JUISI MOXOXENH CHUCTEMbl, OHU MOTYT
OBITH MCIIOJIb30BAHEI B KAUECTBE CITPAaBOYHOTO MaTepraia. [1pr aToM HEOOXOMMMO J0Ka3aTh, YTO MPOIIECCHI
SIBJISIIOTCSl TIOXOXKMMU, U YTO BHECEHHE U3MEHEHUII He BHOCUT CYILIECTBEHHBIX Pa3jIUYUil B pe3yJbTaThl.
BbIBOMIBI JOIKHBI OCHOBBIBATHCSI HA CUCTEMATUUYECKOM OLIEHKE U3MEHEHUI U Ha TOM, KaKUM 00pa3oM OHU
MOTYT BJIMATH Ha CYIIECTBYIOIINE OIMMACHOCTH.

4.1.1 IlepcoHan Ijigd IIpOBEAECHMS aHaJIM3a prcKa

AHaJIUTUKM, YYaCTBYIOLIME B aHAIM3€ PUCKA, JOJKHBI ObITh JOCTATOYHO KOMIIETEHTHBIMU. MHOIMe
CHCTEMBI CJIUIIKOM CJIOXHBI TSI paOOTBI OJHOTO YeJIOBEKa, ITO3TOMY IS BBHITIOJTHEHMS aHAIN3a TpeOyeTcs
rpynmna aHaJIUTUKOB.

OTtnenpHOE JMIIO WIKM paboyasi rpymra J0JDKHBI ObITh O3HAKOMJIEHBI C METOAAMU, MCIOJb3yeMbIMU
IUTST aHajii3a pUCKa, M TOJDKHBI pacroyiaraTh JOCTATOYHBIMU 3HAHUSIMU O pacCMaTpMBaeMOM IIpeaMeTe.
IIpu HeoOXoauMMOCTH UTSI TIPOBENEHUST aHaIM3a JOJDKHBI OBbITh MPEACTABICHbl M UCITOJb30BaHbl APYyrve
HEOOXOMMMBbIE CBeIeHMS. 3aKIIOUeHUEe CIELMAIMCTOB padoyeil IpyImbl AOJKHO ObITh JTOKYMEHTAIbHO
3a(pMKCHPOBAHO.

4.2 OnpeneiieHne 00J1aCTH NPUMEHEHHS

st BBIpaOOTKM IJIaHa aHajaM3a prcKa 00JIacTh IMPUMMEHEHMS aHaan3a pUCKa JOJKHA OBITh OIpele-
JIeHa ¥ JOKYMEHTAJIbHO ycTaHoBIeHa. OnpeneneHne o0IacTh MIPUMEHEHMS aHaIn3a pUcKa JOJDKHO BKITIO-
yaTh B ce0s1 CEMYIOIIUE ITAMbI:

a) OmnmcaHue OCHOBaHWI 1/WIKM TTpo6JIeM, TTOBIEKIIMX ITPOBEIeHNE aHaIM3a prcKa. DTO IpeaycMaT-
pUBaCT:

1) bopMyIMpPOBKY 3a1a4 aHaIM3a PUCKa, OCHOBAHHBIX HA BHYIIAIOIIMX TPEBOTY MACHTU(MUILIMPOBAH-
HBIX TTOTEHIIMAIBHBIX OMTACHOCTSIX;

2) ompeneieHHe KPUTEPUEB pabOTOCIOCOOHOCTH/OTKa3a CHUCTeMbl. OCHOBHBIMU ITOTEHILIMAIBHO
OINMacHbIMU MOMEHTaMU MOTYT ObITb HeXeJaTeJIbHble COCTOSIHUSI CUCTEMbI, HalpuMep, OTKa3 CUCTEMBbI,
BBEIOPOC SIIOBUTOTO MaTepHayia 1 T. II.

0) OnucaHue UCCIEOyeMO CUCTEMBL.

DTO MOJKHO BKJIIOYATh B CEOsI:

1) oOlee onucaHUe CHUCTEMEL,

2) ompenaesieHUWe IrpaHUll U 00JlacTeil KOHTAKTa CO CMEXHBIMU CUCTEMaMU;

3) omMcaHue YCIOBUI OKPYXKaloIleil Cpebl;

4) BBIIEJICHWE BUIOB SHEPTUM, MATEPUAIIOB ¥ MH(GOPMAIIUH, TIPEBHIIAIONINX JOITYCTUMBIC TPAHUIIHL;

5) ompeneneHue pabouyux yCJIOBUI U COCTOSIHUI CUCTEMBbI, HA KOTOPbIE PaclpOCTpaHsIeTCs] aHAIMU3
pYICKa, U COOTBETCTBYIOIINE OTPAaHNYCHMUSI.

B) YCTaHOBJIeHME MCTOYHUKOB, MPEIOCTaBISIONIMX MTOAPOOHYI0 NH(POPMALIMIO O BCEX TEXHUYECKUX,
CBSI3aHHBIX C OKpYXKalolllel cpeloit, MPaBOBbIX, OPraHU3ALIMOHHbBIX 1 YeJIOBeUeCKUX (haKTopax, UMEIOIIUX
OTHOILLIEHWE K aHaJU3UpyeMbIM AEUCTBUSAM U MpobiemMe. B 4acTHOCTH, MOJKHBI OBbITh OMUCAHBI JIIOObIE
00CTOSITENIbCTBA, Kacalliiecs: 6e30MacHOCTH.

r) OnucaHue UCIOJb3yEMBbIX MPEATTONOXEHUI M OTpaHUYUBAIOIIMX YCJIOBUI MPU MPOBEACHUN aHAIN3A.

1) PaszpaboTtka (popMyIMpOBOK pelleHUil, KOTOPhIe MOTYT OBITh IIPUHSTHI, OIMCAaHUE TPeOyeMBIX
BBIXOJHBIX JaHHbBIX, MOJYYEHHBIX 10 pe3yJbTaTaM MCCAENOBAHUN 1 OT JIML, MTPUHUMAIOIINX PELICHUSI.

3agaya mo omnpeaeseHuI0 00JacTy MPUMEHEHUsT aHaJIM3a pUcKa A0JKHA MPeaycMaTpyuBaTh TIATE b-
HO€ O3HAaKOMJICHWE C aHaIu3upyemoit cuctemoil. OmHa M3 Ielield 03HAKOMJICHUSI — 3TO OIpelesIeHre
HWCTOYHUKOB 1 METOJOB UCITOJb30BaHUs CMeMaTu3MPOBAaHHON MH(OpMAIIUU.

4.3 UnenTtudukanus onacHOCTH W NMpeJBapuTe/IbHAS ONEHKA MOCJeICTBUiA

s perieHns TTOCTaBICHHON 3aMa4y TOJDKHBI OBITh MAESHTH(HUIIMPOBAHBI OITACHOCTH, SIBIISIIOLIAECS
MPUYMHON pUCKa, a TAKXKe MYTH, MO KOTOPBIM 3TU OMACHOCTU MOIYT Pealu30BbIBATHCS.

M3BecTHbIE 0MTaCHOCTU (BO3MOXHO, UMEBIIIME MECTO MTPU MPEIbIAYIIMX aBAPUSIX) JOJKHBI ObITh YETKO
W TOYHO orpeneieHbl. s MAeHTU(GUKAIIMMA OIACHOCTei, He YYMTHIBAEMBIX paHee IIPHU ITPOBEICHUU
aHaJIN3a, TOJKHBI IPUMEHSATHCS (PopMaibHbIe MeToIbl (cM. 6.3.1).

[IpenBapuTebHYIO0 OLIEHKY 3HAYEHUS] UASHTU(MUIIMPOBAHHBIX OMACHOCTE HEOOXOAMMO BBIMOJHSITH,
OCHOBBIBASICh Ha aHaJIN3¢ MOCIEACTBUI 1 M3YYEHNN UX OCHOBHBIX TIPUYH.

IIpenBaputenbHas olleHKa 3HaYEHUST UIEHTUDUIMPOBAHHBIX OMACHOCTEM ompeaesieT BbIOOp Ioce-
NYIOLIUX AE€HUCTBUM:

a) TIpUHSTHE HeMEIJICHHBIX Mep C LeJTbI0 MCKITIOUEHUS UM YMEHBIIEHNST OITAaCHOCTEH;

0) mpekpallleHue aHaIu3a, MOCKOJbKY OMACHOCTH WUJIM UX TOCTEACTBUS SIBJISIIOTCSI HECYILIECTBEHHbBIMMU;

B) TMepexoi K OLCHWBAHUIO PHCKA.
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HcxomHbie monylieHrs U pe3yJIbTaThl JOJDKHBI OBITh JOKYMEHTAIBHO 3apUKCUpoBaHb (cM. 4.6).

4.4 OueHKa BeJWYHHBbI PHCKA

B mpoliecce oneHKM BeMMYMHBI PUCKa I BEIOOpAa KPUTUIECKOTO YPOBHS aHAIM3UPYEMBIX PUCKOB
JIOJKHBI MCCIIeNOBAaThCsSl HavyajlbHble COOBITUS MW OOCTOSITEIbCTBA, MOCIEA0BATEIbHOCTh MOTEHIIMATBHO
OINAaCHBIX COOBITUI, JIIOOblE cMsryarolve (QakTopbl M XapaKTepUCTHKM, a Takxke Mpupoda W 4YacToTa
BO3MOXHBIX TTAaryOHBIX TTOCIEACTBUN MACHTU(PUIIMPOBAHHBIX OITACHOCTE. DTN KPUTEPUN 1 MEPHI TOJIKHBI
pacnpoCTpaHATbCS Ha PUCKU IS JIIOJe i, UMYILIECTBA M OKPYXKAIOIIei cpebl M TOKHBI BKIIIOYATh 3HAYEHUS
HeoIlpeIeJIeHHOCTE OLIEHOK. YKa3aHHbBIN npoliecc n3jtoxkeH B 4.4.1, 4.4.2 n 4.4.3. MeTonbl aHaiM3a pucKa
onucaHbl B Tabmmiie 1.

Mertonpl, WCIONB3yeMBIe I OIEHKM BEIMYMHBI PUCKA, OOBIYHO SIBJISTIOTCS KOJIMYECTBEHHBIMMU,
HECMOTpPs Ha TO, YTO CTEIIeHb MeTaIN3aIuH TIPY TTOATOTOBKE NCXOTHOM MH(pOPMAIINK 3aBUCUT OT KOHKPET-
HOro TpuMeHeHMs (cM. 6.2). OmHaKO TOJHBIA KOJWYECTBEHHBIN aHaJIM3 He BCeraa BO3MOXEH H3-3a
HeooCTaTka MHMOPMAIIMM O CHCTeME WIM IeSTeIbHOCTH, TTOABEPTAIOIICCSl aHaau3y, OTCYTCTBHS WU
HEeJIOCTaTKa JAaHHBIX 00 OTKa3e (aBapuu), BIUSHHUU 4eaoBeuecKoro ¢akropa u T. I. Ilpm Takmx obcTosI-
TeJIbCTBAX MOXET 0Ka3aTbCsl 9(PHEKTUBHBIM CPABHUTEIBHOE KOJMYECTBEHHOE WJIM KaueCTBEHHOE PaHXKU-
pOBaHME pYCKa CITEHMAIMCTAMU, XOPOIIo MH(POPMUPOBAaHHBIMHU B JaHHOU obiactu. B Tex cimydasx, korma
MPOBOIMTCSI KAUECTBEHHOE PaHXXUPOBaHWE, HEOOXOMUMO UMETh YeTKOE Pa3bsICHEHUE BCEX MCITOIb3yEeMbIX
TEPMUHOB U TOJDKHO ObITh 3a(PMKCHPOBAHO OOOCHOBaHME BCEX KilacCU(UKalMi YacTOT U MocencTsuil. B
TOM CJIydae, KOTJa IPOBOMUTCS TIOJIHASI KOJIMYECTBEHHAs OIIEHKA BEJIMIMHBI PUCKA, HEOOXOIMMO YUUTHI-
BaTh, YTO pacUyeTHbIe 3HAYEHUST PUCKA MPEACTABISIOT COOOM OLIEHKU U ClIeAyeT Mo3abO0TUTHCSI O TOM, YTOOBI
WX TOYHOCTbh COOTBETCTBOBAJIa TOUHOCTU MCIOJb3YEMbIX JaHHBIX U aHAJTUTUYECKUX METOIOB.

DJeMeHThl Tpolecca OLEHKU BEJMYMHBI PUCKA SIBJSIOTCS OOLIMMU JUISI BCEX BUIOB OMACHOCTH.
IIpexnme Bcero aHAIU3UPYIOTCS BO3MOXKHbBIE MPUYMHBI OMACHOCTU C LIEIBIO OMpeIesieHUs] YacTOThI ee
BO3HUKHOBEHMS, TIPOIOJDKUTEILHOCTH, a TakKXKe XapakTepa (KOJWYECTBEHHBIC XapaKTePUCTUKM, XapaKTe-
PUCTUKM XMMMYECKOTO COCTaBa, XapaKTEePUCTUKU BbIACIECHUS/MCIONb30BaHUS U T. 11.). B ToM ciy4ae, eciu
aHAJIM3Y TTOABEPTAETCS MPOMBIIIJIECHHOEe 000PYIOBaHNUE, B TIEPBYIO OUepenb MPOBOAUTCS aHAIN3 YacTOT, BO
BTOPYIO OUYepeIb aHAIM3Y ITOABEPTalOTCs MOCIEACTBUS pealn3alni oacHOCTH. B mporiecce aHanmm3a MOXeT
BO3HUKHYTh HEOOXOIMMOCTb OIpeNeIeHUs] OLIEHKU BEPOSITHOCTH OMACHOCTH, BBI3bIBAIOILIEH MOCIEACTBUS,
1 TIPOBENCHUS aHAJIM30B ITOCIeI0BATEILHOCTH O00YCIaBIMBAIOIINX COOBITHIA.

4.4.1 AHanu3 4acToT

AHanM3 4yacToT MCIOJIb3YeTCs ISl OLIEHKM BEPOSITHOCTU KaXKIIOTo HeXXenaTeJbHOIo COOBITUSI, WACH-
TUGULIMPOBAHHOIO HA CTaIUM WACHTU(UKALIMY OMacHOCTU. TSI OLIEHKU YacTOT MPOUCXOISIINX COOBITUI
OOBIYHO MPUMEHSIOTC ClieAylole Tpu rmoaxona (cm. 6.3.2.1):

a) HCITOJIb30BaHME MMEIOLIMXCS CTATUCTUYECKUX JAHHBIX (IIPEOBICTOPUS);

0) moJiyyeHUE YacTOT MPOMCXOISIIMX COOBITUH HAa OCHOBE AHATUTUYECKUX WJIM WMUTALIMOHHBIX
METO/IOB;

B) MCITOJIb30BaHWE MHEHUI DKCIIePTOB.

Bce aTi TexHMuYeckue MpUeMbl MOIYT NIPUMEHSIThCS T10 OTAEIBHOCTU WM coBMecTHO. IlepBhlie nBa
TTOAX0Ha SIBJISTIOTCSI B3aMMOIOTIONHSIONIMMHA; KaXKIbIii MMeeT CWIIBHBIE CTOPOHBI TaM, Ie APYroM MMeeT
cnabwie. ITosciomy, rae 3TO0 BO3MOXKHO, NOKHbBI MPUMEHSThCSL 00a roaxona. TakuM oOpa3oM, OHU MOTYT
HCMOJIb30BAThCsl JUISI B3aUMHBIX MPOBEPOK. DTO MOXKET CIYXKUThb IOBBIIIECHUIO CTENMEHU JIO0CTOBEPHOCTHU
pe3yabTaToB. B Tex ciaydasx, Korma maHHBIE TIOIXOIBI HE MOTYT MCIIOJb30BaThCs JTUOO SBISIOTCS HEIOCTa-
TOYHBIMU, PEKOMEHAYETCS TPUBJIEKATh MHEHUS SKCITEPTOB.

4.4.2 AHanu3 NociencTBuid

AHanu3 TMOCeNCTBUN MCIONb3YETCsl U1l OLIEHKU BEPOSTHOTO BO3MEWCTBUSI, KOTOPOE BbI3bIBAETCSI
HeXeJIaTeJIbHBIM COOBITHEM.

AHaiu3 NoCNeaCTBUNA JOJIKEH:

a) OCHOBBIBAThCSl Ha BHIOPAHHBIX HeXeJaTeabHbIX COOBITUSIX;

0) omuchIBaTh JIIOObIE MOCIEACTBUS, SBJSIOLIMECS Pe3yJIbTaTOM HeXeJlaTeIbHbIX COObITUM;

B) YUWTHIBATH CYIIECTBYIOIIE MEPBI, HalIpaBICHHBIE Ha CMITYEHNE TTOCIIEICTBUI, HApSITy CO BCEMU
COOTBETCTBYIOIIMMU YCJIOBUSIMU, OKA3bIBAIOIIMMU BIUSIHUME HA TOCJEIACTBUS;

I') yCTaHABJIMBATh KPUTEPUU, UCIIOIb3yeMble ISl TTOJTHON MACHTU(UKALIMN MOCIEACTBUIA;

II) paccMaTpWBaTh M YUYUTHIBATh KaK HEMEUIEHHBIE TIOCIICACTBUSA, TAK M T€, KOTOPBIE MOTYT MPOSIBUTh-
¢4 TIO TIPOIIECTBUM OTIPeIeJICHHOTO TIePHOoIa BPEMEHH, €CJTM 3TO He TIPOTUBOPEUNT chepe pacIIpoCTpaHEHMS
WUCCJIEIOBAHU;

€) paccMaTpuBaTh W YUYUTHIBATb BTOPUYHBIEC MOCIEACTBUS, PACIIPOCTPAHSIONIMECST HA CMeXXHOe 000-
pyAOBaHWE W CUCTEMEL.
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4.4.3 BbluucieHus

Puck momkeH BbIpakaTbesl B HamOOJIee TMOMXOMAIINX MoKa3aTessiX. HeKOToOpsIMM 94acTo MCITOJIb3ye-
MBIMH pe3yJIbTaTaM1 BEIYUCICHUN SBIISIOTCS:

a) IMPOTHO3MpyeMasl YacTOTa CMEPTHOCTH WIM 3a00JIeBAa€MOCTH TTPUMEHUTEIHLHO K OTIETbHOMY Ye-
JIOBeKY (MHIMBUAYAJIbHBIN PUCK);

0) mMarpaMMbl 4acTOTbl B 3aBMCHUMOCTM OT MOCJEACTBUS (M3BECTHbIE Kak KpuBble F-N, rae F—
yacToTa; N — COBOKYITHOE YMCJIO JIIOIEH, KOTOPHIM MPUYMHEH Bpell ONpeaeIeHHOTO BIIA, TUOO COBOKYII-
Hasl CTOMMOCTb yllep0a) Il COLMaIbHOTO PUCKA;

B) CTAaTHCTMYECKU OXMIAeMBI pa3Mep MOTepb OT BOSHMKHOBEHMST aBapHil, SJKOHOMUYECKHX 3aTpat
WY YpoHa JUIsl OKpYXKalolei Cpebl;

I) pacipeneieHre pruckKa ¢ COOTBETCTBYIOIIMM yYPOBHEM yilepOa, MpeacTaBIeHHOe B Bue rpaduka
1 yKasblBawollee ypOBHU PaBHOTO yilepoa.

HeobxommMo ycTaHOBUTB, OTpaXkaeT JIM TTOJydeHHas OIleHKa PHCKa YpOBEHb OOIIEro pHcKa WJIn
SIBJIIETCS JIUIIIB €70 YacThIO.

IIpu pacyere prucka HEOOXOTMMO YUYUTHIBATH KaK MTPOIOJLKUTEILHOCTD HEXXeIaTeTbHOTO COOBITHS, TaK
1 BEPOSTHOCTH TOTO, YTO JIFOAM OYIyT MOIBEPraThCs €ro BO3MECHCTBUIO.

JaHHEBIe, UCITOIb3yeMbIe U pacueTa YPOBHEM PHCKa, JOJIKHBI COOTBETCTBOBATH KOHKPETHOMY BUIY
puMeHeHusI. Takoro pojga JaHHBIE, IO BO3MOXHOCTH, JOJIKHBI OCHOBBIBATHCS Ha KOHKPETHBIX aHATU3M-
pyeMbIx o0cTosITeIbCTBaX. ECIM TakoBble OTCYTCTBYIOT, JOJKHBI UCITOIb30BaThCs JaHHbIE OOILEro xapak-
Tepa, SIBJSIOIIMECS XapaKTepHBIMA W TPEICTABUTEIBHBIMU JUISI JAaHHOW CHUTyallud, JWOO IOJIKHA
HCTIONIB30BAThCS TTONIB3YIONIAsICA JOBEpHEM SKCIIEPTHAS OIIeHKA.

JaHHble MOJKHBI COOMpAThCsl M TPYNIUPOBAThCS B Takoil (opMme, KOTopasi CrocoOCTBoBaia Obl
yIOOHOMY MOUCKY MH(pOpMaLUK IS €€ UCIIOJIh30BaHUS IIpU aHanmm3e pucka. JlaHHbIe, KOTophle Ooiee He
COOTBETCTBYIOT COBPEMEHHOMY COCTOSIHUIO CUCTEMbI, JOJIKHBI ObITh BBISIBJICHBI M UCKJIIOYEHBI U3 UHGDOP-
MaIluy, UCTIOJIb3YeMOI TIpU aHaJIM3e.

4.4.4 HeornpenelleHHOCTA

Cyl1iecTByeT MHOKECTBO HEOIpPeIeICHHOCTE!, CBA3aHHBIX C OILIEHKOM pucka. [loHMManue Heompe-
JeJIEeHHOCTE M BBI3BIBAIOIIMX MX MPUYMH HeoOXoaumo s 3GhGEeKTUBHON MHTEpIpeTaluyd 3HaYeHU
pucka. AHaJIM3 HEOIpeneeHHOCTe!, CBI3aHHbIX C MCIOJb3YeMbIMU JAHHBIMU, METOJAMU U MOACJSIMHU,
MIPUMEHSIEMBIMU TSI OLIEHKHW OXHMIaeMOTO PHCKa, UTPaeT CYIIECTBEHHYIO POJIb. AHAIN3 HEOIIpeaeIeHHOC-
Tel MpemycMaTpuBaeT OorpeaeseHre U3MEHEHUI U HETOYHOCTEN B pe3yJibTaTaX MOJEIUPOBAHUS, KOTOPhIE
SIBJISIIOTCSl CJIEACTBMEM OTKJIOHEHMSI MapaMeTpoOB M MPEAIOJOXKEHUH, MPUMEHSIEMbIX TMPU IMOCTPOCHUU
Mozaenu. O0JIacThIO, TECHO CBSI3AaHHOM ¢ aHAIM30M HEOIIPENeIeHHOCTEH, SIBISETCS aHaau3 YyBCTBUTEIIb-
HOCTU. AHAJIU3 YyBCTBUTEIBHOCTU IOpa3yMeBaeT onpeneieHue U3BMeHEHUH B peakllMi MOJEIN Ha OTKJIO-
HEHUSI OTAEJbHBIX MTapaMeTPOB MOACIIU.

OlieHKa HeoMnpeaeIeHHOCTH COCTOUT U3 NMPpeodpa3oBaHMs HEOTPENeeHHOCTH KPUTHYECKUX IapamMeT-
POB MOJIEJIM B HEOMNPEAEJIeHHOCTb PE3YJbTaTOB B COOTBETCTBUM C MOZEJIbIO pUcKa. TpeboBaHUs K MOJTHOTE
1 TOYHOCTH OLICHKU PHCKa IOJKHBI OBITH C(HOPMYIMPOBAHBI HACTOIBKO TTOJTHO, HACKOJIBKO 3TO BO3MOXHO.
Tam, rae 3To BO3MOXKHO, TODKHBI OBITh BBISIBIEHBI MCTOUHUKU HEOMPEIeIeHHOCTU. DTO OTHOCUTCS KaK K
HEOIpeAeIEHHOCTSIM TaHHbIX, TaK U K HEOMPEAeJeHHOCTIM Moesu. JIoMKHbI ObITh TOUHO ONpeAeSieHbl Te
IMapaMeTphl, K KOTOPBIM YYBCTBUTEJICH aHAIN3.

4.5 IlpoBepka aHaiu3a

IIpoBepka aHaaM3a MODKHA OCYIIECTBISATBCS JIIOABMM, HE TPUBJICYECHHBIMU K YIACTHIO B aHAJIM3E.
IIpoBepku MOTYT MTPOBOAUTHCS BHYTPEHHUMU cuiiaMu. JLisd TpoBeneHUsl TPOBEPOK MOTYT UCIIOIb30BAThCS
CTOPOHHUE OpTraHU3alNH.

ITpoBepka nokHa BKIIIOYATh B ce0s Clemyroline 3Tarbl:

a) IpOBepKa COOTBETCTBUSI O0JACTH IMPUMEHEHMS TTOCTAaBJICHHBIM 3a1a4yaM;

0) mpoBepKa BCEX BAXKHBIX NOIMYLICHUH IJIs1 oOecrieyeHUs] YBEPEHHOCTU B TOM, YTO OHMU SIBJISTIOTCSI
MPaBIONOIO0HBIMU B YCIOBHUSIX UMeloIelica nH(popMaInu,

B) MOATBEPXKIEHHE aHAIUTUKOM MPAaBWIbHOCTU MCIIOJb30BAHHBIX METOAOB, MOJEIEe U JaHHBIX;

I) TIpOBepKa pe3yIbTaTOB aHAIM3a Ha TIOBTOPSIEMOCTD C TIPUBJICUCHIEM TIepCOHaa, He yIaCTBYIOIIETO
B BBITIOJIHEHUM aHAJIM3a;

1) TIpOBepKa pPe3yIbTaTOB aHajin3a Ha YCTOMYMBOCTH IO OTHOIICHHWIO K Pa3IMIHBIM (opmaTam
JAHHBIX.

[Ipy HATUIMU COOTBETCTBYIOIIEH BO3MOXKHOCTH PEKOMEHIYETCS COIOCTABIIATh Pe3yJIbTAThl aHAIM3a
C HabJIIOIEHUSIMMU.

4.6 JloKyMeHTAIbHOEe 000CHOBAHHE
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OTtuer 00 aHanmM3e pHcCKa JOKYMEHTAaJIbHO OOOCHOBBLIBAeT IIPOLIECC aHaAM3a pHUCKa M JOJDKEH
BKJIIOYATh B ce0s MO0 TIIaH aHaJM3a pUCKa, JU00 CCHUIKM Ha HErO W Pe3yIbTaThl OIIEHKU OIACHOCTH.
TexHuueckass uHGopMalMs, NpeacTaBlieHHas B OTYETE SIBJISIETCS BaXXHOW 4acThlo Ipoliecca aHaau3a
pucka. OLEHKU pUCKaA JOJKHBI ObITh IMpPEACTaBIEHbl B JOCTYNHOU ¢dopme. B oTrueTe HOKHBI OBITh
pPa3bACHEHBI IMPEUMYIECTBA U OTpaHWYEHUS MCIOJIb3yeMbIX KpuTepueB pucka. [1oscHeHUs OTHOCH-
TEJIbHO HEOIPENEJIEHHOCTEN, COOTBETCTBYIOIINX PUCKY, JOJXKHBI ObITh U3JIOXKEHBI HAa SI3bIKE, TIOHITHOM
MIpeaITojiaraeMoMy YHUTATEIIO.

PasMmep oruyera 3aBUCHUT OT Liejieil 1 00IacCTU IpUMEHEHUS aHaIi3a pUcKa. B otuere, 3a MCKIIOUEHUEM
OTYETOB MO OYE€Hb MPOCTHIM BUJAM aHaIM3a, JOJDKHA ObITh OTpaxkeHa cieaylolas MHhopMalus:

a) KpaTKoe M3JOXEeHWEe aHaIu3a;

0) BBIBOJHI,

B) LIeJU U 00JIaCTh MPUMEHEHUS aHAIN3a;

I) OrpaHWYCHMS, HOMYIICHUS M 000CHOBAHME TIPEIIOKEHMIA;

1) OIMCAaHWE COOTBETCTBYIOIINX YaCTE CHCTEMBI;

€) METOMOJIOrUsl aHAJIN3a;

3K) pe3yJbTaThl UACHTUGUKAIIMY OMACHOCTEN;

1) WCIOJBb3yeMBIe MOIEIHN, B TOM YHMCJIe JOMYIICHUS M MX 000CHOBAaHUS,

K) HCMOJb30BaHHbBIC NaHHbIE U UX UCTOUYHUKMU;

JI) pe3yabTaThl OLEHKM BETUYMHBI PUCKA;

M) aHaJIu3 YYBCTBUTEJIbHOCTU U HEOMpPENeJEeHHOCTH;

H) paccCMOTpeHHe U OOCYXXIeHUEe pe3yJbTaToOB (BKJIOYAsi pACCMOTPEHUE M OOCYXKIEeHUE TPYIHOCTE
HCCIeIOBAHUS);

M) CCBUIKM U PEKOMEHIAlWH.

4.7 KoppeKkTnpoBka pe3yjbTaTOB aHAJIM3A

Ecau aHanu3 pucka ucnosb3yercs 1l obecrieueHus: HeMpepbIBHOTO Mpollecca YIpaBJeHUsT PUCKOM,
€ro HeoOXOAMMO BBITIOTHSATh M JOKYMEHTUPOBATh TAKUM 00pPa3oM, YTOOBI OH MOT KOPPEKTHPOBATLCSA Ha
MPOTSKEHUU BCEro >XM3HEHHOTO IIMKJIa CUCTEMbl, OOOpYAOBaHUS WIM JESITEIbHOCTU. AHAJIU3 NOJKEH
OOHOBJISITECS IO Mepe MOCTYIUIEHUsI HOBOW MHGbOPMaLMKU U B COOTBETCTBUM C MOTPEOHOCTSIMU Ipolecca
yIIpaBJICHUS.

5 Ayamr

B Tex ciydasix, Korma 3To HeoOXoauMo, i obecniedeHrs] 3G GEKTUBHOCTH U CTPOTOTO COOTIONCHMS
TpeOOBaHMIT HACTOSIIETO CTaHAApTa MOXET IIPOBOIUTHCS ayouT Mpoliecca aHaIN3a pucKa. AYIHUT TODKEH
MMPOBOAMTHCH JIMLIAMM, HEIMOCPEACTBEHHO HE IMPUBJIIEYEHHBIMU K YYACTUIO B BBIMTOJHEHUM KOHKPETHOTO
aHaym3a prucka. [1py 5ToM TOKHBI TTIPUMEHSITBCS COOTBETCTBYIOIINE ITPOIIECCHI M TPOLIEAYPHI OOeCITeYeHUST
KayecTBa.

6 MeToapl ananM3a pucKa

6.1 O0mme cBenenus

B HacTos1ieM pasnesie onuchiBaroTCs Hauboiee pacpocTpaHeHHbIE METOIbI ISl IPOBEACHUS aHAIM3a
TEXHOJIOTUYECKNX CUCTEM, KOTOPhIE IPUMEHNMBI K MACHTU(UKAIINN OTIACHOCTH M OIICHUBAHUIO PHUCKa, a
TakKe KPUTEPHUU IJIST UX BBHIOOpA.

6.2 BbiOop MeTONOB

MeTton aHanmu3a pucKa IO0JKE€H OBITh:

a) HayYHO 0OOCHOBAaHHBIM M COOTBETCTBOBATH CJIIOXKHOCTHU W MPHPOAE WCCIETYeMOI CUCTEMBI;

0) maBaTh pe3yabTaThl B (popMme, oOecleuMnBalolleil MOHMMaHNWE MPUPOALI PUCKA M CIIOCOOOB €ro
KOHTPOJIS;

B) THUIIOBBIM M 00JIagaTh CBOMCTBAMHU, OOECIIEUYMBAIOIIMMH BO3MOXHOCTD ITPOCIIEKHBAEMOCTH, I10-
BTOPSIEMOCTU U KOHTPOJIMPYEMOCTH.

HoXHO OBITh MpEACTaBIeHO 0OOCHOBAHME IO BHIOOPY METOAA C TOYKHU 3pEHUSI €ro YMECTHOCTU U
TIPUTOTHOCTHU. B cirydae coMHeHMIT B yMECTHOCTH M TIPUTOTHOCTH METOAA HEOOXOIMMO IIPOBECTH CPaBHEHE
€ro pe3y/bTaToOB C pe3yJbTaTaMM aJbTepHATUBHBIX METOMOB. [Ipy 5TOM pe3yabTaThl BHIUMCICHUI TOKHBI
OBITb COMOCTAaBUMBIMM.

Kak ToipKO mpuHSTO pellleHne O IMPOBEeACHUM aHaJI3a PYCKa, OIPeaeIeHbI eI U 00J1acTh TIpUMe-
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HEHUsI, TOJIKEH OBITh BHIOpAH METOM WUIM METOIBI aHAJIN3a, MCXOAS M3 IPUEMIIEMOCTH (aKTOpOB, YKa3aH-
HBIX Ha PUCYHKE 3, TaKMX, Kak:

a) craausl pa3paboTKu cucteMbl. Ha paHHel cTaguy pa3BUTUSI CUCTEMbI MOIYT MPUMEHSIThCSI MEHee
JeTaTN3UpOBaHHBIC MeTOmbl. OHU JOJDKHBI COBEPILIEHCTBOBATRCS 110 Mepe YBeUIeHMST 00beMa MHMOPMALINH;

6) 3amaum aHanm3a. lleaw m 3amauym aHaaM3a OOJDKHBI MMETh MPSIMOE OTHOIIEHUE K MCITOIb3yeMBbIM
MeTtonaMm. Hampumep B ToM ciydae, eCiu MpearnpuHMMAaeTcsl COMOCTABUTENbHOE UCCIeN0BaHNE Pa3TIUYHbIX
BapHaHTOB, MOXKET OKa3aThCsl MPUEeMJIEMBIM MCITOJIb30BaHNE TOBOJIBHO TPYOBIX MOMIENEH MOCIEACTBIIA IS
yacTeil CUCTEMBI, He TTIOABEP:KEHHBIX N3MEHEHMSIM;

B) TUIIbl AHATU3UPYEMOM CUCTEMbl U OMACHOCTH;

I) YpOBEHb AeTaTU3allNM ITIOTEHIIMATLHOM OTaCHOCTH. PellleHrne OTHOCUTEBHO TITyOMHBI ITPOBEIEHUS
aHaJIM3a MOJDKHO OTpaXaTh IepBOHAYAIBHOE BOCIIPUSITHE TOCIEACTBUN (HECMOTPSI Ha TO, YTO OHO MOXET
W3MEHUTHCS TTOCIe MOMyYeHHUs MpeJBapUTENIbHON OLICHKN);

. PaspaboTka koHuenuuu.
Ha kakon ctaguu HaxoguTcs . Pabouunit npoekT.
paspaboTka cUcTembl? e MogepHuaaums.

[ ] ®ececccsccscsceccccsccncncee

. Bbi6op Mep Mo CHMXEHUIO pUcKa.
e  ConocTaBneHne c 06bEKTOM puckKa.

Kakosa 3apadva aHanusa?
. CpaBHeHWe anbTepHaTUBHbIX BapUaHTOB.

[ ] R R R R RN RN

B e [lpocras cuctema.
Kakon tun cuctems n

. CnoxHas cuctema.
onacHoCTM noasepraeTcs
aHanmay? e TexHonornyeckme ornacHocTu.

[ ] ®ececccsccscsceccccsccncncee

° BonbLioe Yncno cMepTenbHbIX UCXOAO0B.

. EavHW4HOE paHeHne unm cmepTenbHbIA ncxos.
. YPOH oKkpyxatoLen cpege.

. OKoHOMUMYecKuin yuiepb.

KakoB ypoBeHb AeTanvsauun
noteHumnansHom onacHocTn?

° OrpaHnyeHHoe BPeEMS 1 KOMMETEHTHOCTb.

Kakon YPOBEHbL pecypcoB o O6L|J|/|pHoe BpeMA N BOSMOXHOCTb r|p|/|06peTeHVI9|
MMeeTcs B Hanuyinmn? onbiTa.

() eeecescscsescsescscscscsone

. KoHuenTyanbHbIn NPOeKT.

Kakune cBeneHus o cucteme . Pabouuni npoekT.
MMEKTCA B Hann4mm? . OkcnnyataunoHHasa nHopmMauus.
L] ®e0ccccccssccsscsssccsscssce
MoTpebyeTtcs nu B 6yayliem e OpHopasoBoe AencTBME.
MOJepHM3aLma uccneaosaHns? . HenpepbiBHOE AencTBME.
CyLLecTBYIOT Mn e Her
npasoBble TpeboBaHKA e OrpaHunyeHHbI BeIGOP.
1 TpeboBaHnA KOHTpakTa? e Her BbiGOpa.

PucyHok 3 — TumoBble paccyXaeHus TIpyU BEIOOpe TUIA aHAIM3a U TJIYOMHBI MCCIICIOBAHUS

10
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1) TpeOOBaHMS K JIIOACKUM pecypcam, CTEIIeHN KOMIIETeHTHOCTH MepCOHaIa M IPYTUM HEOOXOIUMBIM
pecypcaM. IIpocToit, Xopolro pa3paboTaHHBI METOH OOECITEYUT JIydIlre pe3yJbTaThl M0 CPAaBHEHUIO C
OoJiee yCIOXXHEHHOM MpoLeaypoit, KoTopasl pa3padoTaHa HeTOCTaTOYHO XOPOIIO, MTOCKOJbKY OH COOTBET-
CTBYeT 3amadyaM M 00JIAaCTH OTIpeNe/ICHUs aHaIN3a;

€) HaJlM4ue M ITOCTYITHOCTh MH(MOPMAIIMY M JTaHHBIX O CUCTEME;

K) TOTPEOHOCTh B MOAM(UKALINMI/aKTyaIn3allui pe3yJIbTaTOB aHaiu3a. [10 OTHOILIeHWIO K aHaIu3y
B OymylleM MOXeT MoTpeboBaTbcsl ero Moaudukanus/akryanusauus. Hekoropble MeTonabl B OoJiblei
CTETIeHN TOMIAIOTCS YIyUIIeHUIO, YeM IPYTHe METOIHI;

1) Jo0ble MpaBoOBbie TPEOOBAHUS U TPeOOBAHMUSI KOHTPAKTA.

6.3 MeToapl aHaJm3a

IlepeueHb HamboJEee pacIpOCTpaHEHHBIX METOJOB MpeAcTaBieH B Tabauue 1. [lepeyeHb, NMpuBeneH-
HBI B Tabnuile 1, He sBiseTcsa McdyepnbiBaloluM. [lepedyeHb TOMOTHUTEILHBIX METOIOB TIPEACTABIICH B
tabnuue 2. Kpatkoe onucaHue HEKOTOPbIX METOAOB IPMBEICHO B IpuioxeHuu A. MHorma MoxeT oka-
3aThCsl HEOOXOIMMBIM MCMOJIb30BaHKME 00Jiee OJHOTO METoJa aHaau3a.

6.3.1 Unentndukanus onacHOCTA

HNneAaTndukannsg omacHOCTH MPEIIoIaracT CUCTEMAaTUIECKYIO TPOBEPKY HMCCIEAYeMOM CHCTEMBI C
LIeJIbI0 UACHTU(UKALMY TUMA MPUCYTCTBYIOLIMX HEYCTPAHUMBIX OMACHOCTE U CITIOCOOOB UX MPOSIBJICHUSI.
CratucTryecKue 3aIlMCcy aBapyii M OIBIT TIPEIIIECTBYIONINX aHATM30B PUCKa MOTYT 00€CTICUNTh MOJIE3HbII
BKJIAZI B TIporiecc naeHTUuKaum onacHocty. CiiemyeT MprU3HaTh, YTO CYIIIECTBYET 3JIEMEHT CYyOBEeKTUBU3-
Ma BO MHEHHUSIX OO0 OIMAacCHOCTSIX M 4YTO MIASHTU(MIIMPOBAHHBIE OMACHOCTH HE BCeraa MOIYT ObITh B
HMCUEPIBIBAIONIC Mepe TeMH OITACHOCTSIMU, KOTOPBbIE MOIJIM OBl IMPEACTABISITH YIpO3y IUISI CHCTEMBI.
Heob6xonumo, 4ToObl MAEHTUDULMPOBAHHBIE OMACHOCTU TOABEPTAIUCH MEPECMOTPY IMPU MOCTYIJIEHUU
HOBBIX JaHHBIX. MeToIbl UIEHTU(DUKALUMU OMTACHOCTH B LIMPOKOM CMBICJIE NEJISITCS Ha TPU KaTerOpUM:

a) COITOCTaBUTEIbHBIE METOMBI, TIPUMepaMH KOTOPBIX SBIISIOTCS BEIOMOCTH IIPOBEPOK, MHACKCHI
ornacHocTeil U 0630p AaHHBIX SKCILTyaTallM;

0) dyHAaMeHTaIbHbIE METOIbI, KOTOPbIE TOCTPOEHBI TAKUM 00pa3oM, YTOObI CTUMYIMPOBATh IPYIIITY
HccieoBaresicii K MCIOMb30BaHUIO MPOTHO3a B COYETAHWM C WX 3HAHUSIMU 110 OTHOIICHMIO K 3amade
WAeHTU(UKAIIMY OMACHOCTEN IMyTeM IMOCTAaHOBKM psila BOMPOCOB TUIIA «a YTO, €ciu ... ?». IIpumepamu
JAHHOTO THUIIa METOAOJOTUU SIBJISIIOTCS MCCIIeIOBaHUSI OMACHOCTY U CBSI3aHHBIX ¢ Heil mpobiem (HAZOP),
a TakXe aHajau3 BUIOB U mnocieactsuit otkazoB (FMEA);

Ta6numa 1 — [lepeyeHs HanboIee PaCIPOCTPAHEHHBIX METOIOB, UCIOJIB3YeMBbIX IPU aHATM3E PUCKa

Merton Onucanue u NPUMEHEHUE Ccbuika

AHanu3 «1epesa co- COBOKYITHOCTb TIPUEMOB HACHTH(UKAIIMU OIACHOCTH W A.4 iprokeHUST A

OBITHIT» aHaJIM3a 4YacTOT, B KOTODPBIX WCIIOJAb3YeTCS WHIYKTUBHBIN
MMOOXON C IEJbl0 IepeBoda pPasIMYHBIX WHULNAPYIOIINX
COOBITUI B BO3MOXKHBIC MCXOIBI
AHalM3 BUAOB U COBOKYITHOCTb ~ NPUEMOB  MACHTUMWKAIIMKA  TJIaBHBIX A.2 TIPWIOXEHUS A;

C IIOMOUIbIO

MTOCJIEACTBHI OTKA30B, a
TakkKe AHalIu3 BUIOB,
MOCAEACTBUI U KPUTHY -
HOCTH OTKa30B

HMCTOYHMKOB OIACHOCTM M aHaJM3a 4acToT,
KOTOPBIX aHAIM3UPYIOTCS BCE aBapUIHBIC COCTOSTHUS TaHHOMU
eIMHUIBI 060PYIOBAHUS Ha IIPEAMET UX BIMSHMS KaK Ha APYrue
KOMITOHEHTBI, TaK U Ha CUCTEMY B LIEJIOM

MBK 60812 [1]

AHanu3 «aepeBa He-

COBOKyHHOCTb IIpUEMOB I/IIIGHTI/I(i)I/IKaL[I/II/I OIMaCHOCTHN "

A.3 mpunoxeHusa A;

OMacHOCTU U CBSI3aH-
HBIX C Heii TIpobiieM

HOW OMNacHOCTH, IIpU MOMOIIHN KOTOPbLIX OLUCHMUBACTCA KaKaast
4YaCTb CHUCTEMBI C 1ECJIbIO 06Hapy}K6HI/IH TOro, MOryT Jn
NPOUCXOOUTb OTKJIOHCHHA OT Ha3HAYCHHUA KOHCTPYKIIMHU H
KaKue MOCJICACTBUA 3TO MOXKET ITOBJICYDb

HCIIPaBHOCTE» aHajaM3a 4YacTOT HEXeJaTeJbHOIO0 COOBITUSI, C TMOMOILbIO MBK 61025 [2]
KOTOPBIX  ONpENeysioTCss BCe TMYTU €ro  peajn3aluiu.
Hcnonn3yercs rpadudyeckoe n300paxkeHmne
Hccnenosanue COBOKYITHOCTb NMPUEMOB UIEeHTU(GUKAIMU (DyHAaMEHTab- A.1 npunoxeHust A

AHanu3 BIVSTHUS
yeJI0BeuecKoro pakropa

COBOKyHHOCTI) IIpucMoOB aHajam3a 4YaCToT B obactu
BO3IEHCTBUS JIIOJEH Ha IOKa3aTeau paGOTI)I CHUCTEMBI, IIPpHU
IMOMOILIM KOTOPLIX OITPEACIACTCA BIUAHUC OILLIMOOK YeIoBeKa Ha
Hage>XkHOCTb

A.6 TIpuOXeHus A

11
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Oxonuanue mabauypt 1

Merton Onucanue u NPUMEHEHUE

Ccblika

aHaJIM3 OIIaCHOCTH

COBOKyHHOCTb npueMoB I/IZ[CHTI/I(iJI/IKaLII/II/I OIIaCHOCTU M
aHaJm3a 4acToT, HCITOJIb3YEMBbIX Ha paHHeﬁ CTaauu
IIPOEKTUPOBAHUA C LECIIBIO I/I,IICHTI/I(I)I/IKa]_[I/II/I OMNacCHOCTEN M
OLCHKHN UX KPUTHYHOCTHU

[MpeaBapuTeabHbBI

A.5 TipunoxeHust A

Hage>XXHOCTU

COBOKyHHOCTB npueMoB aHajn3a 4YaCToT, Ha OCHOBC
KOTOPbIX CO3AA€TCA MOACTIb CUCTEMDBI 1 €€ PE3CPBOB IJI1 OICHKHN

CTpyKTypHas cxema

MDBK 61078 [3]

Hage>XkHOCTU CUCTEMbI

Tab6bnuma2 — Hepequb JOITOJTHUTCJIbHBIX METOA0B, MCIIOJb3YEMBIX ITPU aHAJIN3€ pUCKaA

Meton

Onucanve u NPUMEHEHUE

Knaccudukanus
pUCKa TI0 KaTerOpUsIM

TPYIIIT

Knaccudukaryst BUIOB PUCKa 110 KATETOPMSIM B MOPSIIKE TIPUOPUTETHOCTH IPYIIIL
pucka

BenoMoctr poBepok

CocraBieHue Hepe!{Heﬁ TUITIOBbIX OIIACHBLIX BCIICCTB I/I/I/I)'H/I NCTOYHHUKOB
NOTCHIMAJIbHBIX aBapI/IfI, KOTOPbLIC HYXIAKTCA B PAaCCMOTPCHUMU. C uX NoMmollblo
MOXHO OLI€HHMBATb COOTBETCTBUEC 3aKOHAM M CTaHOapTaM

OO61IMii aHaJIU3 OTKA30B

Merton, npenHazHaYeHHbIN AJIs1 ONpPenejeHus] TOro, BO3MOXEH JIM CJy4YailHbIi
oTKa3 (aBapusl) psiia pasaUYHBIX YacTell WJIM KOMIIOHEHTOB B paMKaX CHUCTEMBI, U
OLIEHKHU eT0 BEPOSITHOTO cCyMMapHoro addexTa

Mopenn onucaHusi IOC-
JEACTBUIA

O1ieHKa BO3IEUCTBUST COOBITUS Ha JIIOIEH, UMYIIIECTBO MJIM OKPYKAIOIIYIO CPELy.
Mcnonb3yloTcs Kak YIIPOILIEHHBIC AHAIUTUYECKME ITOAXOABI, TaK M CJIOXHBIE
KOMITBIOTEPHBIE MOIEJIN

Merton dendu

Crioco6 KOMOMHUPOBAHUSI SKCIIEPTHBIX OILIEHOK, KOTOPhIE MOTYT OOECIICYMTh
MPOBEICHNE aHAIM3a YaCTOThI, MOAEIMPOBAHMS IOCIAEACTBANA M/VJIM OLICHUBAHMS
pucka

HMHunmexcsl ormacHOCTH

COBOKyHHOCTI) IIpueMoOB II0 I/IIICHTI/I(I)I/IK&L[I/II/I/OL[CHKG OIMaCHOCTHU, KOTOPLIC
MOTYyT OBITh MCIIOJIb30BAaHbI IS PAaHXHNPOBAHUA PA3TMYHBIX BAPDUAHTOB CUCTCMbI U
OIIPCACICHUA MEHEE OINaCHbIX BapMaHTOB

Meton Momnre-Kapimo u
Jpyrue MeTOIbl MOJEINpOBa-
HUS

COBOKyl'[HOCTI) IIPpUEMOB aHa/JIM3a 4acCTOTbl, B KOTOPLIX HUCIIOJbB3YyECTCA MOICIIb
CUCTEMBI 1JI1 OLEHKH BapI/IaLII/IfI B UCXOOHBIX YCJIOBUAX U JOIYILICHUAX

HaprIe COIIOCTABJICHUA

Croco0 OleHKU 1 PaHXHNPOBAHUA COBOKYIMHOCTHM PUCKOB ITIYTEM IIOIIApHOTO
CpaBHCHUsA

0O0630p MAHHBIX IO 3KC-
TTyaTalvu

COBOKyl'[HOCTI) IIPpUEMOB, KOTOPLIE MOI'YT OBITh MCIOJIb30BAHbBI JUISI BBHISIBJICHUS
NOTCHLMAJIbHO l'[p06.H€MHI)IX O6IIaCT617[, a TaKXKE J1d aHaJIn3a 4aCTOTbl, OCHOBAHHOTIO
Ha JTaHHbBIX 00 aBapusx, JaHHbIX O HAAC)KHOCTHU U ITPOYECE

Ananus CKPBITBIX ITPOLIEC-
COB

MeTon BBISIBICHUS CKPBITBIX ITPOLECCOB N r[yTeﬁ, KOTOPbLIC MOIJIU OBl IIPpUBECTHN
K HaCTYIUICHUIO HENMPCABUACHHBIX COOBITHI

B) CcnocoObl MHAYKTUBHOIO MOJAXOMAa, TaKWe KaK JIOTMYeCKUe AuarpaMMbl BO3MOXXHBIX MOCJIEACTBUIA
JJAaHHOT'O COOBITUS (JIOTMYECKME NMarpaMMBbl «IepeBa COOBITUIN»).

C uenpio YCOBEPIICHCTBOBAHUS WACHTU(UKAIIUM OIACHOCTU (M BO3MOXHOCTEM OLIEHKM DPHCKA)
MPUMEHUTETBHO K OIpeieJIEeHHBIM Mpo0ieMaM MOTYT MCIIOIb30BaThCs Apyrue rnprueMbl. Hampumep: aHanus
CKPBITBIX OTKa30B, MeTo Jlenbu 1 aHaIu3 BIMSIHUS YeJI0BEYECKOTo (hakTopa.

HezaBucumo OoT IpuMeHSIEMBIX IIPUEMOB BaXKHO, YTOOKLI B O0ILIEeM IIpoliecce MASHTU(MUKALINY OMac-
HOCTM JOJKHOE BHUMaHUe ObLIO yIeJ€HO TOMY, YTO YeJIOBEUECKUE U OpraHU3alMOHHbIE OIIIMOKY SIBJISIOTCS
CYLLIECTBEHHBIMU (DaKkTOpamMu BO MHOI'MX aBapusx. OTciofa cienyer, YTo CLEHapUu aBapuii, mpeaycMaTpu-
BaloOllMe YEJIOBEYECKYI0 U OPraHU3allMOHHYIO OLIMOKY, TaKXe JOJKHbBI ObITh BKJIHOYEHBI B TPOLIECC UACH-
TU(UKALIMKA OMACHOCTHU, KOTOPbIN HE JOJIKEH ObITh HalpaBieH MCKIIOUUTENIbHO Ha TEXHUYECKUE aCTIEKThI.
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6.3.2 OueHuBaHUE pUCKa

Ha npakTrke uaeHTUdUKALMSA ONTaCHOCTU, UCXOISIIEH OT KOHKPETHOW CUCTEMBI, 000PYIOBaHUST WU
JesTeJIbHOCTY, MOXET JaBaTh B KauecTBe pe3ysibTaTa OYeHb OOJIbIIOE YUCIO CLEHApUEB MOTEHLMATIbHBIX
aBapuii. [letanu3aupoBaHHbIA KOJMUYECTBEHHBIN aHAIM3 4acTOT M TOCAEACTBUI He Bceraa ocyllecTBUM. B
TaKMX CUTYalMsIX MOXET OKa3aThCsl 11€1eCO00pa3HbIM KaueCTBEHHOE PaHXXMPOBAHUE CLIEHApPUEB, MMOMELE-
HUE WX B MaTpHUIbl PUCKA, YKa3bIBAIOLIME DPa3WYHblE YPOBHU pucKa. KoJMUeCcTBEHHOE OIpeAcsieHUE
KOHILIEHTPUPYETCSI B TAKOM CJTyyae Ha CLieHapusiX, JaroliuX 0ojiee BHICOKHME YPOBHU pUCKa.

Ha pucyHke 4 npeacrasiieH mpuMep MaTpulbl pucka. [IpruMeHeHre MaTpUIlbl prucka MOIJIO Obl UMETh
CBOMM PE€3yJIbTaTOM ClLIEHAapUM, CUMTAIOIIMECs UCTOUYHUKOM HU3KUX WM HE3HAUMTEJbHbIX PUCKOB, CHU-
Karolmmxcs py 0ojiee NIyOOKOM pacCMOTPEHUH, TTOCKOJbKY B COOMPATEIbHOM 3HAYEHWW OHU HE MOTJIU
OBl cTaThb UCTOYHMKOM 3HAUYUTEIBLHOIO YPOBHS PUCKA.

KauectBeHHast xapakre- Yacrora coGBITIsI Cepbe3HOCTh MOCIEACTBUS
PUCTHUKA YaCTOTHI CO- B IOz
Gbrris Karactpoduueckoe | 3HaUMTENBHOE CepbesHoe HesnauurenbHoe

Yacroe > 1 B B B C
BeposTHoe 1 —10-! B C M
CiyyaiiHoe 10— — 102 B B M M
MajoBeposiTHOE 10—2 — 10— B B M M
Henpasnonono6Hoe 10—4 — 10—6 B C H H
HeseposiTHOE < 10— C C H

B maTpuiie ucronp3oBaHa ciaemyloiias Kiaccu@uKalus prucka:

B — BBICOKas BeIMumHA pUCKa;

C — cpenHss BeJIMYMHA PUCKA;

M — Manasi BeJIMYMHa PUCKa;

H — He3HaumMmas BemMYMHA PHCKA.

[puMeHNTETEHO K JaHHOMY IIPUMEPY Cephe3HOCTh IOCEACTBUS ONPEACIIIeTCS CASIYIOIMM obpa-

30M:

Karactpoduueckoe — MPAKTUYECKU ITOJHAS IOTEePSI MPOMBIILIEHHOIO O0bEeKTa I CUCTEMEL.
MHoOro cMepTeIbHbIX UCXOMOB;

3HauuTeIbHOE — KPYMHBIA yiiepO MpOMBILIJIEHHOMY O0BbEeKTY WK cucteMe. HeckonbKo
CMEepTENbHBIX UCXOJIOB;

CepbesHoe — TsIKeJloe paHeHHe, cepbe3Hoe MpodeccroHaIbHOe 3a00IeBaHNe, Cephe3-
HBIN yiepO MPOMBILUIEHHOMY OOBEKTY WIM CUCTEME;

HesnauurtensHoe — JIerKoe paHeHMe, npodeccruoHabHOe 3a001eBaHue JerKoi (hopMbl WK

HE3HAYUTCIBbHOC IMMOBPEKIACHNEC CUCTEMDbI.
I1 puMeyaHUC— ManI/IL[a pUCKa NpuUBEACHa TOJbKO B KAaY€CTBEC MpUMEpa.

PucyHok 4 — Marpuia pucka

HMmeeTcs MHOTO MaTpWIl pUCKa, HO HaunboJjee MOAXONSIIas IJIT KOHKPETHOTO aHaln3a MaTpulla
3aBUCHT OT OCOOEHHOCTEN KOHKPETHOTO cirydast. @opMa MCITOIb3yeMOi MaTPHILI JOJDKHA (DUKCUPOBATHCS
B OTYETE BMECTE C OILleHMBAaEeMBIMHU MO3UIIMSIMU BCEX pacCMaTpUBAEMEBIX CIIEHapHeB aBapyii He3aBUCHMO OT
TOTO, TTOABEPTraloTCs JIM OHU B JaJbHEWIIEM ITOAPOOHOMY KOJMUYECTBEHHOMY aHAIU3Yy.

KonmyecTBeHHBIN aHAJIN3 pUCKa, KaK MPaBUJIO, TPeOYeT OIEHOK KaK YacTOTHI (MJIM BEPOSITHOCTH)
HEXEJIaTeIbHOIO COOBITHS, TAK ¥ aCCOLIMUPYIOIIETOCS C HAM IMOCIEACTBUS C LEIbI0 YCTAHOBIIEHUSI MEPBI
pucka. TeM He MeHee, B HEKOTOPBIX CIIydasx, KOT[a pacyeThl MMOKA3bIBAIOT, YTO IMOCIEACTBUS JOJIKHBI
OBITh HE3HAYMTENbHBIMUA WJIM YacTOTa AOJDKHA OBITh YpPE3BBIYATHO HM3KOM, MOXET OBITh JOCTaTOYHO
OLIEHKM €IMHCTBEHHOIO MmapameTpa.
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6.3.2.1 AHaau3 4acToT

Llenplo aHanMM3a 9acTOT SIBIISIETCS OIpelieIeHe YacTOThI KaxKIOro U3 HeXelaTeIbHBIX COOBITUI MU
ClieHapMeB aBapuii, MACHTU(ULINPOBAHHBIX HA CTAAUU UASHTU(GUKAUUU OMacHOCTU. OOBIYHO UCIIOJb3Y-
I0TCSI TP OCHOBHBIX TTOAXOMA:

a) HCTOJIb30BAaHME COOTBETCTBYIOIIMX TAHHBIX SKCIUIyaTallMM C IIEJBIO OMNpeneIeHUs] JacTOTHI, C
KOTOPOI AaHHbBIE COOBITHS MMPOMCXOAWIM B MPOIIUIOM, U, UCXOs U3 9TOT0, ONpeeieH e OLIEHOK YaCcTOThI,
¢ KOTOpOIt OHU MTpOoU30iayT B OymyiieM. Mcrionbp3yeMble TaHHBIE TOJDKHBI COOTBETCTBOBATH TUITY CUCTEMBI,
000pYIOBaHUS WIN ACATEIHLHOCTH, TTOMIEXKAIINX PAaCCMOTPEHMIO;

0) NMPOrHO3MpPOBAHME YACTOT COOBITUI C UCMOJb30BAHUEM TaKUX TEXHUUYECKUX MTPUEMOB, KaK aHAIU3
IarpaMMBbl BCeX BO3MOXKHBIX ITOCIECICTBUI HecpabaThIBAaHWS WIM aBapuM CHUCTEMBI («IepeBa HEMCITpaB-
HOCTEI») U aHaJIM3 AuarpaMMbl BO3MOXKHBIX ITOCJIEACTBUI JAHHOIO COOBITUS («IepeBa COOBITUII»). B ToM
ciydae, KOrja CTaTUCTUYECKME JaHHbIe HEMTOCTYIHbI WIM HE COOTBETCTBYIOT TPEOOBAHUSIM, HEOOXOIMMO
MMOJIYYNTh YaCTOTHI COOBITHMII TOCPEACTBOM aHaJIM3a CHUCTEMBI M €¢ aBapUWHBIX COCTOSHUI. YMCIOBBIE
TaHHBIE IUTSI COOTBETCTBYIOIINX COOBITHI, B TOM UHCJIe TaHHBIE 0 HEUCIIPABHOCTH 000PYIOBaHUS M OITOKE
YeJI0BEKa, B3SThIE U3 OMNbITa SKCIUTyaTalluy W OMYOJIMKOBAHHBIX JAHHBIX, UCTIONB3YIOTCS ISl ONpenese-
HUST OILIEHKM 9aCTOTHI HeXeJIaTeJIbHBIX cOOBITHIA. [1py MCIIONB30BaHNM METOIOB ITPOTHO3UPOBAHUS BasKHO
00ecreynTh YBEPEeHHOCTh B TOM, UTO NP aHaIu3e ObLIa yYTeHa BOBMOXKXHOCTb HapYyLIEHUI pexxuma padoThl
CHUCTEMBI, a TAKXe €€ YyacTel WM KOMIIOHEHTOB, KOTOpPbIE MTOJDKHBI (DYHKIIMOHUPOBATh B ClIyyae BO3HUK-
HOBEHHUSI OTKA30B CUCTeMEI. [1pu mpoBeneHNM aHaIM3a 9YacTOT MOTYT MCIIOJIb30BAaThCSI METOMBI MMUTALIM -
OHHOI'O MOJIEJIMPOBAHMUSI OTKA30B OOOPYIOBaHMUSI U PA3PYLICHUN KOHCTPYKIIMU BCJIEACTBUE CTAPECHUS, a
TakXke APYTrYX AerpagalliOHHbIX MPOLIECCOB;

B) WCIIOJIb30BaHME MHEHUS 3KCIepToB. CyYIIECTBYET pSI METOMOB [UISI COCTaBICHUSI 3KCIIEPTHOTO
MHEHMSI, KOTOpPbIE MCKJIIOYAIOT IBYCMBICJIEHHOCTh OLIEHOK, IMOMOIAlOT B MOCTAHOBKE COOTBETCTBYIOILIMX
BOIIPOCOB. DKCIIEPTHbIE OLEHKU AOJKHBI YYUTHIBATh BCIO MMeEIOIIYylOcs MH(OpMalMio, B TOM YMHCIIEe
CTAaTUCTUYECKYIO, SKCIIEPUMEHTAIbHYI0, KOHCTPYKTHBHYIO 1 T. . MMerommecs B HAIMYMKA METOIBI TIPEIYC-
MaTpuBaloT MeToa Jendu, mapHbIX CONOCTaBICHU, KiaccubuKaluy TpyIin pyucka u ap.

AHaM3 quarpaMMbl BO3MOXHBIX OTKA30B WJIM aBapUH CHUCTEMBI («IIepeBa HEMCIIPAaBHOCTE» ) M aHAIIA3
JIiarpaMMbl BO3MOXHBIX TOCJIEACTBUI OTKAa30B («IepeBa COOBITUII») M3JI0XEHbl B MpuioxeHuu A. B
MBK 61025 [2] meTaabHO paccMaTpUBAETCST aHAJIA3 «IepeBa HEMCIIPABHOCTEN».

6.3.2.2 AHaju3 1oCJIeICTBUIA

AHanu3 NocJeACTBUI MpeaycMaTpUBaeT OIpeneieHre pe3ybTaTOB BO3NEUCTBUS Ha JIIOAeH, uMyliie-
CTBO WJIM OKPYKAIOIIYIO CPeay B claydyae HACTYIUICHUSI HeXelaTeJbHOro coObITUs. ISl pacueToB PUCKOB,
Kacamluxcst 6e30macHoCcTy (padoTarolMX WK HepaboTallMX JIIoei), aHaau3 MOoCaeICTBUIA MpeacTaB-
JiseT co00il MpUOIU3UTETBHOE ONpeesieHNe KOJTMYECTBA JII0Jel, KOTOPbIE MOTYT ObITh YOUTHI, pAHEHbI WU
WMETh CEpPbe3HbIC MOPAXKEHUsI B TOM ClIyyae, €Civ MPOU30HAeT HexXenaTeJbHOe COObITHE.

HexenatenbHble COOBITUSI OOBIYHO COCTOSIT U3 TAKUX CUTYaLIUiA, KaK BBIOPOC TOKCUYHBIX MaTepUAJIOB,
MOXaphbl, B3pbIBbI, U3JIyYEHUE YACTUL] U3 pa3pyllIalollerocss o0opyaoBaHusa U T. 1. Monean nociencTBuii
TpeOyIOTCS U1 MPOTHO3UPOBAaHUSI pa3Mepa aBapuil, KaTacTpod M APYrux sIBIeHUil. 3HaHWE MeXaHU3Ma
BBICBOOOXICHMSI DHEPTUM WM MaTepuaja W IIPOMCXOMAIINX ¢ HUMM IOCIEAYIOIINX ITPOIIECCOB IaeT
BO3MOXHOCTb IMPOrHO3MPOBATh COOTBETCTBRYIOIIME (hU3MYECKUE MTPOLIECChl 3apaHee.

Cy1iecTByeT MHOXECTBO METOIOB OLIEHKM TaKOTO pofa SBJIICHUI, TUAITa30H KOTOPBIX ITPOCTUPACTCS
OT YIIPOIICHHBIX aHAJTUTUYECKUX TTOIXOIOB 10 OYeHD CJIOXHBIX KOMITBIOTepHBIX Moaeseit. I1pn ucmons3o-
BaHUU METOJIOB MOJIEIMPOBAHNSI HEOOXOIUMO 00eCTIeUUTh COOTBETCTBUE TOM MPpobeMe, KOTOpask MOUIEXKUT
PacCMOTPEHHIO.
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MPUJIIOXEHUE A
(crpaBoYHOE)

MeToapl NpoBeAeHNsT aHAIM3A

A.1 HccaenoBanue onacHOCTH H CBSI3aHHBIX ¢ Heil mpodirem (HAZOP)

HAZOP saBnsercss ¢popMoii aHanm3a BumoB u mocieactsuii otkazoB (FMEA). Uccinenoanus HAZOP mepBo-
HavyaJlbHO OBbLIM pa3paboTaHbl IS XUMUYECKOM IMPOMBIIUIEHHOCTH. DTO TMpolenypa UASHTU(DUKAIUA BO3MOXHBIX
OMNAacHOCTeM Mo BceMy 00beKTY B 11e1oM. OHa 0COOEHHO MoJie3Ha NMPU WACHTUGhUKALIMY HENTPEABUAEHHBIX OMACHOCTEi,
3aJI0KEHHBIX B 00BEKTE BCIEACTBHE HelocTaTKa MHMOpMAIUK TIpU pa3paboTKe, WU OIMaCHOCTEH, TIPOSBIISIIONINXCS B
CYLIECTBYIOIIMX 00BEKTaX U3-3a OTKJIOHEHUI B mpoliecce UX (PyHKIMOHUPOBAHUSI.

OCHOBHBIMHU 33J]auaMU METOAA SIBJISIOTCS:

a) cocTaBJeHUE TIOJTHOTO ONMMCAaHUsI 00beKTa WM Tpoliecca, BKIIoYas IMpearnoaracMble COCTOSTHUSI KOHCTPYK-
LMY

0) cucreMaTuyeckasl MpoBepKa Kaxao0il yacTu o0beKTa UK Ipollecca ¢ Leablo 00HapyKeHUs MyTeil BO3HUKHO-
BEHUS OTKJIOHEHMI OT TTPOEKTHOTO 3aMbICIa;

B) MPUHSTUE PEIIEHUS] O BO3MOXHOCTUM BO3HMKHOBEHMSI OMACHOCTEH MM MpoOJieM, CBSI3aHHBIX C JaHHBIMU
OTKJIOHEHUSIMM.

IMpuniuns uccnenoBannit HAZOP MoryT mpuMeHSITbCSI TI0 OTHOIIEHUIO K TEXHUYECKUM 00beKTaM B TIpolecce
ux (yHKIMOHUPOBAHUS MO0 Ha Pa3IMYHbIX cTanusx mpoekTuposanus. Mccnenosanue HAZOP, ocyiectisiemoe Bo
BpeMsT HauaJIbHOM CTaIuM MPOEKTUPOBAHUSI, MOXET BBHITIOJHSITh PYKOBOIUTENb TTPOEKTA.

HawunbGonee pacnpoctpaneHHast ¢popma uccienoBanuss HAZOP ocyiecTBisieTcss Ha cTaguy pabodyero mpoekTa u
HOCUT Ha3BaHue uccienoanus HAZOP 1.

HccnenoBanune HAZOP 11 pegycmaTpuBaeT cleAyIolie STallbl:

Ortan 1 — omnpeneneHue 1eeit, 3a1a4 U 006J1aCTU IPUMEHEHUS NCCIeI0OBaHUs, HAIIPUMeEDP BbIIEIICHNE OMTACHOCTH,
XapaKTepU3YIOIIeNcsl TONbKO HEJIOKATbHBIMU MOCIEACTBUSIMU WM TOJBKO JIOKAJIbHBIMU MOCTEACTBUSIMM, YYaCTKOB
TIPOMBILIJIEHHOTO 00BEKTa, TOIJIeXAIINX PACCMOTPEHUIO, U T. II.;

Bran 2 — KOMIUIEKTOBaHME TpyImbl 1o ucciaenoBannio HAZOP. JanHas rpynia OoKHA COCTOSITH U3 MPOEK-
TUPOBIIMKOB M 3KCIUTyaTallMOHHWKOB, OOJIAAIOIINX TOCTATOYHON KOMIIETEHTHOCTBIO JJISI OLIEHKM TOCENCTBUN OT-
KJIOHEHUI OT yCJI0BUil (DyHKIIMOHUPOBAHUS CUCTEMBI;

Otan 3 — c60p HEOOXOAMMOI TOKYMEHTALIMU, YEPTEXKEeH U OMTMCaHUI TeXHOJIornueckoro npoiiecca. Croaa BXOIST
rpadMKy MOCAeNOBaTEILHOCTH TEXHOJOTUIECKUX OTepalvii; YepTeKU TPYOOIIPOBOAOB U M3MEPUTEILHOTO 000pyI0Ba-
HMST; TEXHUUECKHUE YCIOBYsI Ha 000pya0BaHKe, TpyOONPOBOIbI U U3MEPUTENIbHYIO annapartypy; JOrHueckue 1uarpaMmMbl
VIIPaBJICHUS TEXHOJIOTMUECKUM TIPOLIECCOM; TTPOEKTHBIE CXEMBbI; METOIMKHN IKCIUTyaTallud U TEXHUIECKOTO OOCITYXU-
BaHUST, METOIMKM pearupoBaHUs Ha Ype3BbIYAMHBIC CUTYyallud U T. 1.;

Dtan 4 — aHaIM3 KaXIOW OCHOBHOM eIWHMIIBI OOOPYIOBAaHMS M BCETO BCIIOMOTATEJIbHOTO O0OPYIOBaHUA,
TPYOOIIPOBOAOB U KOHTPOJLHO-U3MEPUTEILHON armapaTypbl ¢ MCMOJb30BAHUEM TOKYMEHTOB, COOPaHHBIX Ha JTare 3.
B mepByto odepenp ompeaesseTcsl Ledb MPOSKTUPOBAHUSI TEXHOJOTUYECKOTO TMpollecca, 3aTeM IMPUMEHUTETbHO K
KaXIO0W JMHUM U €AUWHULE O0OOpYAOBaHMS MO OTHOUIEHWIO K TaKMM IEPEMEHHBIM IMpoliecca, KaKk TeMmIieparypa,
IaBJICHWE, pacXoll, YPOBEHb M XMMHWYCCKMI COCTaB, IPUMEHSIOTCS cjoBa-ykKasarenau (mo Ttabmmire A.l). (JlanHbie
CJI0Ba-yKaszaTeau CTUMYJUPYIOT MHAWBUIYAIbHOE MbILUIEHUE U MOOYXIAIOT K KOJJIEKTUBHOMY OOCYXKIEHMUIO);

OTan 5 — AOKYMEHTaJIbHOE MOATBEPXKICHUE JII0O0r0 OTKJIOHEHHUSI OT HOPMbI U COOTBETCTBYIOLIMX COCTOSIHUI.
Kpome Toro, ocyiecTBisieTcsi BbISIBIEHUE CIOCOOOB OOHAPYKEHMSI U/WIM MpeaynpexaeHus: OTKIoHeHus. JlaHHoe
JIOKyMEHTAJIbHOE MOATBEPXKISHNE OOBIYHO yKa3bIBaeTca Ha padbounx mctax HAZOP. O6pa3selr Takoro pabodero jamcra
CJIOB-yKa3zaTesiell «He, HeT» MO OTHOUIEHUIO K «Pacxoay» MpeAcTaBieH B Tabiauue A.2.

Tao6nuua A.1 — Crnoa-ykazarenu HAZOP 11

CJ10BO-yKa3aresb OrnpeneneHue
Het vnu He Hu onHa 13 yacTeii mpenmosiaraeMoro pe3yJjibTaTa He 1ocTuraeTcs (Harnpumep,
HET pacxoja)
bousbie KonunuectBeHHOe yBeanuyeHHe (HampuMep, BHICOKOE JaBJICHUE)
MeHnbiie KonnyectBeHHOE yMeHBIIeHHE (HAaIIpuMep, HU3KOe JaBJICHUE)
A Taxxe KauecTBeHHOe yBennueHue (Harpumep, TOMOJTHUTEIbHbI MaTepua)
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Oxonuanue mabauywt A. 1

CJ10BO-yKa3arelib OmnpeneneHue
Yactp (4ero-to) KauecTBeHHOE YyMEHBIIIEHNE (HATIPUMED, TOJBKO OIMH MJIX IBAa KOMIIOHEHTA B CMECH)
Oo6paTHoe [TpoTuBOMONOXHOE (HATTPUMEDP, MPOTUBOTOK)
WHuaue Hwu onnHa 13 yacTeil 3aMbIciia HE OCYIIECTBIISIETCS], IPOUCXOIUT YTO-TO COBEPILIEHHO
Jipyroe (HarpuMmep, MOTOK HECOOTBETCTBYIOIIETO MaTepuaa)

Taonuima A.2 — O6pasenr pabodero JmcrTa ciaoB-ykazaTeneil «He, Het» HAZOP 11

CJ'IOBO—yKaBaTCJ'H) OTKJIOHEHHNE Bo3MoxHbIe NPUYUHBI TTocnencTBust Heobxonumoe neiicTBue
He, Her Het pacxona 1) OtrcyrcTBUE TIO- Bripabotka ¢op- a) OGecrieynTb XOpo-
JABAEMOro MaTepuaia MYEMOT0  IIOJIMMeEpa | LIYIO CBSA3b C OIEPaTOPOM
Oyner cHUXXeHa 6) IlpenmycMoOTpeTh cur-

HaJl HU3KOTO YPOBHSI Ha
YCTaHOBOYHOM pe3epByape

2) HewucnpaBeH Ha- Bripabotka ¢op- IIpenycMoTpeTh cuUTHaI
coc (MHOXXECTBO TIPH- MyeMOro  TIOJIMMepa | HU3KOTO YPOBHS Ha YCTaHO-
YUH) Oyner cHUXXeHa BOYHOM pe3epByape

3) 3akynmopuBaHUe Hacoc 6ynet nepe- YcTaHOBUTH TMHUIO pe-
JUHUM WIX OLIMOOYHO | TpeBaThCs LUPKYJSIUAM HA  KaXIOM
3aKPBITBIA KJlamaH WId Hacoce

He 3aKpbIBAETCS PEryn-
pyIOLLIMIA Ki1araH

Hccnenosanue HAZOP moxeT BblACNUTH OTKJIOHEHUS, IS KOTOPBIX HEOoOXoAuMMa pa3paboTKa CMSTYarolmxX
Mep. B Tex ciaydasx, Korma cMsryarolie Mepbl HEOUeBUIHBI WM OYeHb TOPOTH, Pe3yibTaThl McciaenoBanus HAZOP
JIAIOT BO3MOXKXHOCTh WACHTU(DUIIMPOBATH MHUILIMHUPYIOLINE COOBITHS, HEOOXOAMMBIC ISl MaJIbHEMIIIero aHajin3a prcKa.

A.2 Anamu3 BunoB U nocienctsmii otkazos (FMEA)

FMEA npenctapisieT co0oii METOJ, MPEeUMYILECTBEHHO KayeCTBEHHBI, XOTS €ro MOXHO MpEeICTaBUThb U B
KOJIMYECTBEHHOU (hopMe, MpU MOMOIIM KOTOPOro CUCTEMaTUYeCKU WAESHTU(DULIMPYIOTCS TMOCHEACTBUSI KaXI0ro OT-
JIEIBHOTO KOMITOHEHTa aBapUiHBIX COCTOSHUNA. DTO MHAYKTUBHBIA METOM, KOTOPBI OCHOBaH Ha BOIPOCE <«UTO
cayyurcs, ecnu ... ?». HempemenHoit omimuutenbHOil dyeptoil B moboM FMEA saBiseTrcst paccMoTpeHMe KaxKmoro
OCHOBHOTO KOMITOHEHTa/4acT! CUCTeMBbI Ha TIpeAMET TOTO, KaKUM OOpa3oM OH JOCTUTAeT aBapUITHOTO COCTOSTHMS U
KaK 3TO BJIUSET Ha aBapUifHOE COCTOSIHME CHCTEeMBbI. Kak mpaBmiio, aHaJIU3 SIBJISICTCS] OMUCATEIbHBIM U OPTaHU3yeTCs
B opme cocTaBieHHUs TaOMMLBI WM paboyero Jmcra, IpeaHasHadyeHHoU misgd mHpopMaunu. FMEA, GesycioBHo,
OTHOCHTCS K aBapUMHBIM COCTOSTHUSIM KOMITOHEHTA CHCTEMbI, IPUUMHHBIM (haKTOpaM W BO3IECMCTBUSIM 3TOTO COCTO-
SIHUSI HA CUCTEMY B LIEJIOM M MPEACTaBISIET UX B yIOOHOH hopme.

FMEA npexacrasisier co00ii TOAX0M MO MPUHLIUITY «CHU3Y BBEPX» M pacCMaTpUBaeT MOCIEACTBUSI aBapUITHBIX
COCTOSIHUII KOMIOHEHTa MO MPHUHIIMIY <«OJHO 3a OJMH pa3z». DTOT METOJ CIOCOOEH mnepepaboTaTh IOCTaTOYHOE
KOJIMYECTBO JAHHBIX, TIPEXIE YeM CTaTh 3aTPYIHMUTEIbHBIM JJIsT peaiusannu. Kpome Toro, pe3yabTaTbl MOTYT OBITH
JIETKO TIepenIPOBEPEHBI IPYTUM YeJIOBEKOM, 3HAKOMBIM C CUCTEMOM.

I'maBHBIMM HemOCTaTKaMU METONA SIBJISIIOTCS M30BITOYHOCTh, UCKIIIOYEHNE M3 PACCMOTPEHUST BOCCTAHOBUTEIIb-
HO-PEMOHTHBIX ACMCTBUI U COCPENOTOYEHUE HA aBapuUsIX eNMHCTBEHHOTO KOMIIOHEHTA.

FMEA MoxeT pacnpoCTpaHsIThCSl Ha BBITTOJHEHUE TOTO, YTO Ha3blBaeTCsl «AHAJIM30M BUIOB OTKA30B, (DYHKIIM-
oHnupoBaHust 1 KputuyHoctu (FMECA)». [Ipu FMECA Kaxplii BBISIBJICHHbBIM OTKa3 paHXUPYETCS] B COOTBETCTBUU C
BEPOSITHOCTBIO €70 BO3HUKHOBEHHUSI U CEPbE3HOCTHIO €r0 MOCIEACTBUM.

FMEA u FMECA o6ecrieurBaloT BKJIaJ B aHAJM3 TAKOIO pofa, KakK aHau3 «IepeBa HEUCIpaBHOCTEH» (aHamu3
JMarpaMMBbl BCeX BO3ZMOXKHBIX TIOCIICIICTBHIA HecpabaThIBaHUS WM aBapyK CUCTeMbl). Hapsiny ¢ mpruMeHeHreM 10 OTHOILIEHUIO
K kommoHeHTaM cucteMbl FMEA u FMECA MoryT ucrosb30BaThCsl M 10 OTHOIIICHUIO K OIIMOKE YeIOBeKa; OHU MOTYT
WCTIOTBb30BaThCsI KaK I UICHTU(MUKAIIMY OTTACHOCTH, TaK U IS OLIEHKU BePOSITHOCTH (€CJTU TOJIBKO B CCTEME UMEET MECTO
OrpaHUYEHHbBIN YpoBeHb M30bITouHOCTH). bonee mompooHo FMEA n FMECA mnpencrasnensl B MOK 60812 [1].

A.3 Ananu3 AuarpamMMbl BCeX BO3MOXKHBIX MOCJIEICTBHIA HECPAOATHIBAHUS WM ABAPHH CHCTeMbl (AHAIU3 «IepeBa
HeucnpaBHocteii» (FTA)

FTA npencraBnsier co60ii COBOKYIMHOCTb NMPUEMOB KaueCTBEHHBIX MM KOJIMYECTBEHHbBIX, MPU MOMOLIU KOTOPbIX
BBISIBJISIIOTCS] METOJZIOM JIEMYKIIMU, BEICTPAUBAIOTCS B JIOTMYECKYIO LIEMb U MPEACTABJISIIOTCS B rpacdhuyeckoil hopme Te ycaoBust
1 (HaKkToOpbl, KOTOPBIE MOTYT CITOCOOCTBOBAThH OIPENEIICHHOMY HEXENATEJIbHOMY COOBITHIO (Ha3bIBAGMOMY BEpIITMHOM
coObiTuil). HeuncrnpaBHOCTSIMM Wi aBapusiMUA, UACHTUGDULIMPYEMBbIMU B «IE€PEBE», MOTYT ObITb COOBITUSI, CBS3aHHBIE C
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MTOBPEXICHUSIMN MEXaHUYECKOM KOHCTPYKLIMU KOMITOHEHTA, OLIMOKAMH IEPCOHANA WIM JIIOOBIMU APYTMMU COOBITHSI-
MU, KOTOPBIE BIIEKYT 32 COOOI HeXKeNIaTeIbHOe cOObITHe. HaurHast ¢ BepIIMHBI COOBITHIA BBISIBISIOTCS BO3MOKHBIC TTPHMYMHBL
WJIM aBapHIAHbIE COCTOSTHMSI CITEYIOIIero, 6oree HU3KOTro (hyHKIIMOHAIBHOIO YPOBHS cucTeMbl. [lociemyroimasi mosTamHast
nAeHTUGbUKALMS HexXeaaTebHOro (OyHKIIMOHMPOBAHUSI CUCTEMbI B HAMpaBJIEHUH MOCIEI0BATEIbHO CHIXKAIOLIUXCST YPOB-
HEil CHCTEMBI IIPUBOAUT K UCKOMOMY YPOBHIO CHCTEMBI, KOTOPBIM SIBIISIETCSI aBAPMITHOE COCTOSIHME KOMIIOHEHTa. [Ipnmep
«JIepeBa HEUCTIPAaBHOCTE» [UIST aBApMITHOTO TeHepaTopa MpecTaBiIeH Ha pucyHke A. 1. Tabnuiia Hanbosee pacpocTpaHeH-
HBIX CUMBOJIOB «IcpeBa HEMCIIPABHOCTEI» MPEACTABICHA HA PUCYHKE A.2.

FTA npenocraBisieT BO3MOXHOCTb MOIX0Ma, KOTOPbI SIBISIETCSI B BHICOKOI CTENEHU CUCTEMHBIM, HO B TO Xe
BpeMsl JOCTaTOYHO T'MOKUM JUIsl TOro, YTOObl 0OECreYuTh BO3MOXHOCTb aHajiM3a MHOXecCTBa (PakTopoB, BKIOYAs
B3aMMOJCUCTBYS JIIomel 1 pusmdeckue siBeHusI. [IpuMeHeHre Moaxona 1Mo MPUHIIMITY «CBEPXY BHM3», HESIBHOTO 10
CBOEiIl METOAMKE, KOHIIEHTPUPYET BHMMAHHE HAa TeX BO3MEHCTBMSIX HEUCIIPABHOCTY WJIM aBapvd, KOTOPbHIE MMEIOT
HEITOCPEACTBEHHOE OTHOIIEHHME K BEPIIMHE COOBITHI. DTO IMpPEACTABISET COOOM OIMpeAeIeHHOE MPENMYIIECTBO, He-
CMOTpPS Ha TO, YTO MOXET CTaTh M IMPUYMHOI yTPaThl T€X BO3ACHCTBUIA, KOTOPHIE SIBJSIOTCS CYLIECTBEHHO BasKHBIMU
rae-Huoymp emre. FTA ocobeHHO TojIe3¢eH T aHaIi3a CHCTEM ¢ MHOXXECTBOM 00J1acTeil KOHTaKTa U B3aMMOJIECTBHIA.
I'pacdhrueckoe TpencTaBieHWe MPUBOTUT K TOMY, YTO MOXKHO ©e3 0co0Oro Tpyma IMOHSATH IOBeIeHUE CUCTEMBI U
MTOBEIICHNE BKIIOYCHHBIX B HETO (haKTOPOB, HO TIOCKOJIBKY pa3Mep «IepeBbeB» 3a4acTyIO BeJIMK, 00paboTKa «IepeBhEB
HEWCIIPaBHOCTE» MOXET MOTPeOOBaTh MPUMEHEHUSI KOMITBIOTEPHBIX CHUCTEM. DTa OTJIMYMTENbHAS YepTa TakkKe 3a-
TPYAHSIET IIPOBEPKY «IePeBa HEUCIIPABHOCTEN».

FTA MOXHO KCITOJNIB30BaTh IS MACHTU(DUKALIMKM OMACHOCTEH, XOTS B MEPBYIO O4Yepedb OH MCIIONB3YETCS IIPU
OLICHKE PMCKa B KayeCTBE MHCTPYMEHTA IS OLECHKM BEPOSTHOCTEN WJIM YaCTOT HEMCIPaBHOCTEH M aBapuil. Boiee
JeTabHbIe MoApoOHOCTH, Kacalomuecss FTA, npeacrasiensl B MOK 61025 [2].

OTKas aBTOMaTU4eCKOro nycka

reHepartopa
|
OTcyTCTBME NYCKOBOTO
cmrHa):'lTa ansa mZaeanoro Heucnpasrocts B
[OM3enbHOM reHepaTope
reHepaTopa
I I
. MexaHunyeckoe
HeucnpaBHoCTb HeucnpaBHoCcTb OedekTHbIn Hepoctatok/ noBpexXaeHe
npu NocbInke npu nepenadve npuem OTCYTCTBUE B AM3EMBHOM
curHana curHana curHana Tonnuea reHepaTope
Hewucnpas-
MoBpex- HOCTE 5 3abnokupo- Het
[EHHbIN BaHHbIN
npoBoA ynpasnawuiem BRyCK TOMnMBa
moayne

: /A

1L

Heucnpas-
HOCTb B
uenu B1

Pucynox A.1 — IIpumep «IepeBa HEHCIIPABHOCTEI»
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CumBoa DyHKIUA Onucanue

HaumeHoBaHMe WM ONMCaHUE COOBITHS, KO
COOBITUSI K BEPOSITHOCTD €r0 MOsIBIEHUSI (10 Mepe
HEOOXOAMMOCTH) JIOJKHBI OBbITh BKJIIOYEHBI B
paMKy CHMBOJIa

biok onncanus coObITUg

CoObITHE, KOTOPOE HE MOXET OBbITh IOApa3-
NIEJIEHO
bazoBoe coOniTHe

Co06bITHE TTPOMCXOANT TOJTBKO B TOM Ciyyae,

— & = n " €CJI1 OMHOBPEMEHHO MPOMCXOIST BCE COCTABIISIIO-
CpeKIovaTe/b 11e coObITUS

CoObITHE MPOUCXOOUT B TOM CJIy4ae, €CiIu
MPOUCXOAUT J1000€ M3 COCTaBJSIOIMX COOBITUIA
MO0 B €IMHCTBEHHOM 4YHCJIe, 100 B JIIOO0M U3
coyeTaHui

|
\"%
-

|

: 2 Ilepexmouarens UJIN

CoGbITHe, omnpeaensieMoe rae-Huoyab B ApY-

TOM MECTE «IepeBa HEUCIIPABHOCTEN»
Bxox B 610K Acp p

ITpumeuanue— Cumboiubl B3aThl 13 MOK 61025 [2] u ucnonb3oBanbl Ha pucyHke A.l. (CyliecTByIOT
TaKXe aJlbTepHATUBHBIC YCIOBHBIC 0003HAUYEHUSI CUMBOJIOB «lIepeBa HEMCIIPABHOCTE»).

Pucyrok A.2 — CUMBOIIBI «IepeBa HEMCIIPABHOCTEM»

A.4 Anajm3 auarpaMmbl BO3MOXKHBIX NMOCJEICTBHIA cOObITHA (aHAMM3 «aepeBa coObiTuii») (ETA)

ETA mipeacrasisier cob60ii COBOKYITHOCTb MPUEMOB KOJIMYECTBEHHBIX WM KaueCTBEHHBIX, KOTOPBIE UCITOJIb-
3YIOTCS JUTSI UAEHTU(MUKAIIMYA BO3MOXHBIX MCXOI0B MHUIIMUPYIOLIETO COOBITUSI M, €CII 3TO TpedyeTcs, UX Bepo-
sTHocTeil. ETA 1MpoKo MCIHOJb3yeTcs sl 00BEKTOB, XapaKTePU3YIOLIUXCsS OCOOCHHOCTSIMU MPOEKTa, KOTOPhIE
CIOCOOCTBYIOT CHUXXEHMIO aBapUIHHOCTU M MO3BOJISIIOT BBISIBJISITH MOCIEA0BATEIbHOCTH COOBITUI, KOTOPBIE, B CBOIO
ouepenb, TPUBOISIT K IMOSIBICHUIO OTIPeIeICHHBIX MOCISNCTBUIT MHULIMUPYIoleTro coobiTusA. [Ipenmnonaraercs, 4To
Kaxaoe coObITHEe B MOCEN0BATEIbHOCTH MpPeNCcTaBasieT co00l MO0 MCIPAaBHOCTh, TMO0 HeUucpaBHOCTh. [IpocToe
«1epeBO COOBITUI» JUISl B3pbIBa MbUIM C YKa3aHHBIMW Ha HEM BEPOSITHOCTSIMM MpPEACTaBIEHO Ha pUcyHke A.3.
CrenyeT OTMETUTb, YTO BEPOSTHOCTU Ha «JepeBe COOBbITUI» SIBISIIOTCS YCIOBHBIMU BeposITHOCTAMU. Hampumep,
BEPOSTHOCTb (DYHKIIMOHUPOBAHUSI DPa30OpPbI3TUBATEsisl He SIBJSETCS BEPOSITHOCTbIO, MOJYYEHHO Ha OCHOBaHUU
WCTBITAHUN MPU HOPMAJbHBIX YCJIOBUSIX, a SIBJISIETCS BEPOSITHOCTHIO (DYHKIIMOHUPOBAHUS B YCIOBMSIX MOXapa,
BbI3BAHHOTO B3PbIBOM.

ETA mnpeacraBisier coboif MHAYKTUBHBIM TUIN aHaju3a, B KOTOPOM OCHOBHBIM 3aJaBaeMbIM BOIPOCOM
SIBJISIETCST «UTO CIAYUYUTCS, €ClU ... ?». OH obecrieunBaeT B3aUMOCBSI3b MeXTy GYHKIMOHUPOBaHUEM (MU OTKa30M)
Pa3HOOOPA3HBIX CMSITYAIOLIMX CUCTEM M OMACHBIM COOBITHEM, CIAEAYIOLIUM MOCJe TOTO, KaK MPOUCXOAUT eAUHUY-
Hoe uHuuuupyloiee coobitTie. ETA oyeHb Mosie3eH MpU BbISBICHUU COOBITUI, KOTOPbIE TPEOYIOT AabHENIIETO
aHanm3a ¢ ucnoiab3oBanneM FTA (To ecTh BepIIMHBI COOBITHI «IepeBbeB HEUCIIPAaBHOCTEI»). s TOro, 4roOBI
MMETh BO3MOXHOCTbH CAEIaTh HCUEPITHIBAIOIIYIO OLICHKY pUCKa, TpeOyeTcs naeHTU(hUIIMPOBATh BCe MOTEHIIUMATbHBIE
MHULIMUpYoUIMe coObiTusl. [Ipu JaHHOM MeTone, TeM He MEeHee, BCeraa CYLIECTBYeT BEpOSTHOCTb YIMYCTUTh U3
By HEKOTOPBIE BaXXHbIe MHULIMUPYIOIIe coObITHS. Bosiee Toro, B caydyae «IepeBbeB COOBITHII» Mbl UMEEM JIEJI0
TOJIKO C COCTOSIHUSIMU yCIlexa M oTKa3a. Bo3HWKaeT TPYAHOCTb C BKJIIOYEHMEM 3alla3[bIBalollero ycrexa Win
BO3BPATHBIX COOBITHUIA.
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UHnuun- Hauano Cucrema Bknrovaetcs Pe3ynbTu- YacroTa
pytoLiee noxapa pa3bpbi3ruBa- aBTomarumuec- pytoLiee (8 ron)
cobbiTue HUA pabortaeT Kun cobbiTHe
NMoXapHbIN
curHan
[a KoHTponupyembli
noxap ¢ curHanom 7,9 x 1073
0,999 Tpesoru
Oa
0,99
Her KoHTponupyembli .
noxap 6e3 curHana 7,9 x 10
Ja 0,001 Tpesoru
0,8
[a HekoHTponupyembiii
noxap ¢ cUrHanom 8,0 x 107
0,999 TpeBsoru
BapbiB
HekoHTponvpyemsii
noxap 6e3 curHana 8,0 x 108
TpeBoru
Het
0,01
— HeT noxapa 2,0 x 103
10 Het
B rog 0,001
Hert
0,2

Pucynok A.3 — Ilpumep «aepeBa cOObITUIN» [Is1 B3pbIBA TUIU

ETA MoxeT ObITh MCIOJIB30BaH Kak ISl MASHTU(UKAIIMKM OMAacHOCTH, TaK W JJISI BEPOSTHOCTHOM OIICHKU
TTOCJIEIOBATEIBHOCTU COOBITUI, BJICKYIIUX 32 COOOI OMacHbIC CUTYaIlUH.

A.5 Tlpensapurenbnbiii ananu3 onacHoctn (PHA)

PHA mnpencrapnsier co60ii MHAYKTUBHBIM METOJ aHaIM3a, 3aJavyeil KOTOpOTo SBJIseTCs UASHTU(hUKAIMS Ormac-
HOCTE, ONTaCHBIX CUTYAIIU M COOBITHIT, KOTOPBIE MOTYT MPUYMHUTD Bpell TaHHOM ACSITeTbHOCTH, O0BEKTY WA CHCTEME.
Yaine Bcero ero MpUHSITO MPOBOAUTL HA paHHEN CTaAuu pa3pabOTKU MPOeKTa, KOraa Majio MHGOpMALMY 10 AeTaIIM
KOHCTPYKIIMU ¥ pabouuM Mpolueaypam, 1 3a4acTyio OH MOXKET ObITh IIPe/1IeCTBEHHUKOM MOCAeNYIOLIUX UCCIEI0BaHU.
KpoMe Toro, oH MoXeT oKa3aTbCsl MOJIE3HBIM B TeX CJyyasiX, KOrjaa aHaJu3UpPYyIOTCs CYUIECTBYIOIIME CUCTEMbl WU
YCTaHaBJIMBAIOTCS TIPUOPUTETHI OTIACHOCTEM, Tlle OOCTOSATENLCTBA MPETSTCTBYIOT MCIOJIb30BAaHUIO 6oJiee OOIIMPHOM
COBOKYITHOCTH TEXHUYECKUX MPUEMOB.

Ilpn nmposemennu PHA BeIpabaThIBaeTCsl IepedyeHb OIIACHOCTEM M OITACHBIX CHUTYyallMid OOIIEro XapakrTepa
MTOCPEJCTBOM PACCMOTPEHMS TaKUX XapaKTEPUCTUK, KakK:
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a) MCIOJIb3yeMble WIM TTPOU3BOAMMbBIC MaTepUalibl M UX CITIOCOOHOCTh BCTYMAaTh B PeakIInIo;

0) npuMeHsieMoe 000pYIOBaHUE;

B) YCJOBMSI OKPYXalOIEH Cpebl;

I) cxeMa pacrosioXeHusl;

€) 00JIacTM KOHTaKTa M B3aMMOJACUCTBUS MEXIy KOMIIOHEHTAMM CHUCTEMBI U T. 1.

Peanmzanmsi maHHOTO MeTOAa 3aBepllacTCs OIpenesieHHMeM BO3MOXHOCTEM aBapuu, KauyeCTBEHHOW OILICHKOM
BEJIMYMHBI BO3MOXKHOTO Bpea WM yilepba 3M0pOBbI0, KOTOPHII MOT ObITh HAaHECeH, M UACHTH(GUKAIIMEH BO3MOXHBIX
HCIIpaBUTENbHBIX Mep. PHA moikeH KOppeKTHpOBaThCs Ha CTaavsIX MPOESKTUPOBAHMS, U3TOTOBICHUS U MCTIBITAHMS
JUIs OOHApYKEHMSI HOBBIX OMAaCHOCTEe, BHECEHMSI MOMpPaBOK M €ro COBeplLIeHCTBOBaHUs. [losydyeHHbIe pe3yabTaThbl
MOTYT ObITb MPEJCTABAEHbI Pa3IMUYHBIMU CITOCOOAMU, HAPUMEP B BUJE TAOJIUIL U «I€PEBLEB».

A.6 OueHka BIMSHHSA HA HAJEXKHOCTb YenoBeueckoro (pakropa (HRA)

A.6.1 O0mue moJioxkeHust

O1ieHKa CBsSI3aHa C BIUSHUEM YeJIOBEYeCKOro (pakropa, a UMEHHO OTIepaTOPOB M OOCITY:KMBAIOILETO MepcoHaa,
Ha paboTy CUCTEMbI U MOXET ObIThb MCIOJIb30BaHA UIsl OLEHKU BO3ACHCTBUS OLIMOOK MepcoHasa Ha 6e30MacHOCTb U
MTPOU3BOAUTEIHHOCTb.

MHorue npouecchbl ConepxKar MOTeHMAIbHBIE BOZMOXKHOCTH [UIsl OLLIMOOK NIEPCOHANIA, B OCOOEHHOCTH B TEX CIIyyasix,
KOT/Ia BpeMsi, KOTOPBIM pacrioyiaracT oreparop JjIsl IIPUHSTHS pellieHui, orpaHndeHo. BeposITHOCTb TOTO, YTO TPOOIEMBI
OyIyT pa3BMBAThCsS HETaTMBHBIM 00pa3oM, 3a4acTylo Mana. MHorma meilcTBUSI CO CTOPOHBI MepcoHalla OrpaHUYMBAIOTCS
BO3MOSKHOCTBIO TMPEIOTBPAIIICHNST HAYaTbHOM HEMCITPABHOCTH, TMPOTPECCUPYIONICH B HANIPABICHUN aBapyy.

[Ipu momomm HRA mneHTHUIIMpYIOTCS pa3HOOOpa3HBIE TUIILI OIMMOOYHEIX ACHCTBUM, KOTOPbIE MOTYT UMETh
MECTO, B TOM UHCJIEe CIICAYIOIINE:

a) ollMbKa IO OIMJIOLIHOCTH, HEAOCMOTP, BbIPA3UBIIUIACS B HEBBIMIOJHEHUU TPEOYEMOTO ACHCTBUS;

0) oumbKa HECOOTBETCTBUSI, KOTOpasi MOXET MpeaycMaTpuBaTh:

1) monoxeHue, Korna TpedbyeMoe AeiCTBUE BLITIOJHSIETCS] HECOOTBETCTBYIOIIMM 00Pa30M;

2) neicTBHE, BHITTOJHIEMOE CIUIIKOM OOJIBIIMM WK CIAUIIKOM MaJIbIM yCUIMEM MO0 6e3 TpedyeMoii TOUHOCTH;

3) nmelicTBUE, BBHITIOJHSIEMOE B HETIOAXOSIIEE IJIST HETO BPeMs;

4) peiictBue (WM ASUCTBUS), BHIIIOIHSIEMOE B HEIIPABMJIBHOM OYEPEIHOCTH;

B) JIMIIIHEE ICHCTBUE, HEHYXKHOE IEHCTBIE, BBITIONHIEMOE BMECTO TPEOYeMOTO JICHCTBIS WM B IOTIOJIHEHUE K HEMY.

B pesynbtare HRA BBISIBASIIOTCSI IEHCTBUSI, KOTOPbIe MOTYT BOCCO3/1aTh MPEAIIECTBYIOLIME OLUIMOKH.

Metononoruss HRA sBnsiercss cMeniaHHON AUCUMIUIMHOM, B KOTOPOW 3aHATHI MCCAeNOBaTeNM WM TMPaKTUKU,
SIBJISIIOLLMECS], KaK MpaBuiio, crelraiucTamMu B cepax Jubo Teopuu M MPAKTUKU HAAEXHOCTH, JUOO MCUXOJOTUU U
YyesioBeYecKUx (HakTopoB.

Baxnocts HRA 6bl1a NpowITIOCTpUpOBaHA PA3IMYHBIMU aBapUSIMU, B KOTOPBIX KPUTUYECKUE OLLIUOKU YeJIOBEKa
CIOCOOCTBOBAIM KaTacTpouyecKoi Mocaea0BaTeIbHOCTU cOObITUI. Takoro pona aBapuu SIBJASIIOTCS TpeAocTepexe-
HMEM OT OLIEHOK PMCKa, KOTOpble KOHIIEHTPUPYIOT BHUMAHUE UCKIIOYUTEIbHO Ha MEXaHWYEeCKON KOHCTPYKIIMU U
MPOTPaMMHBIX CPeACTBax B cucteMe. OHM WLTIOCTPUPYIOT OMACHOCTh UTHOPUPOBAHUSI OIIMOOK MepcoHaa. bosee Toro,
HRA sBnsiioTCsl M0ON€3HBIMU TIPU PACCMOTPEHUU OLUIMOOK, CHUXAIOUIMX MPOU3BOIUTEIbHOCTb, U MIPU BBISIBIEHUU TEX
MyTeil, KOTOPBIMU 3TU OLUMOKHU U APYTME HEUCIPABHOCTU (MEXaHMYECKO KOHCTPYKLIMU U MIPOrpaMMHOro obecreye-
HMST) MOTYT OBITh «BOCIIPOM3BEICHBI» JIIOIbMHM, ONEPaTOpaMy U OOCTY>KHMBAIOIIMM TTEPCOHAIIOM.

HRA Moxet BKJIt0YaTh B cedsl cleayloluye 3Tamnbl:

1) aHanu3 3amauu;

2) BbISIBJIEHME OLIMOKHU TEepCOHANa;

3) KOoJM4ecTBEHHOE OTpeeicHUe BIMSIHUS Ha HAaIeKHOCTh YeJI0OBeUeCKOoro akrTopa.

AHanmM3 3a1a49M 1 BBISIBJICHHUE OIIMOKM TIepcoHaia HeOOXOIMMO HAaUMHATh Ha CTAIUU KOHLICTIIIMY U Ha PAaHHMX STarax
MIPOCKTUPOBAHMS 1 pa3paboTku. OHU OJDKHBI MOAEPHU3UPOBATLCS Ha 00JIee TTO3MHUX CTAIUSIX Pa3BUTHSI CCTEMBI.

A.6.2 Anaim3 3amaun (TA)

Lensio TA B mpouecce HRA saBisiercst monmpoOHOe omycaHue 1 OIpeaecHIe XapaKTepa 3adaqyu, MoajIekaliei
aHaJM3y, ISl BBISIBJICHUST OIIMOKM TIepCOHAa U/WUIM KOJUYECTBEHHOM OIICHKM BIIMSIHUSI Ha HAIeXKHOCTh YeIOBEKa.
AHanu3 3agauyd MOXET TakXKe IPOBOAUTBCS [UISI APYTUX IieJiel, TaKUX KaK OlleHKa B3auMMOICHCTBUS 4YesoBeKa C
MAalIMHOW WM TJIAHUPOBaHUE TIPOLICAYPHI.

A.6.3 BoisBiaenne ommokn nepconana (HEI)

Ha nanHoMm stane nneHTuOUIMPYIOTCS 1 OTIMCHIBAIOTCSI BO3MOXKHBIE OIITMOOYHBIE IEHCTBUS TTPY UCITOJTHEHUH 3a1auy.
BrIsiBneHME OIIMOKM TepcoHaIa MOXeT BKITIOYATh BBISIBJIEHUE BO3MOKHBIX TIOCIICICTBUI 1 TIPUYWH OITMOOYHBIX ICHCTBUIA,
a TaKkKe MpeIoXKeH e Mep MO CHUXKEHHUIO BEPOSITHOCTH 3TOM OLIMOKM, COBEPIIEHCTBOBAHUIO MEPCIIEKTUB ISl UCTIPABIEHUST
Y/WJTM YMEHBIICHUIO TIOCNIENCTBUI OIMOOYHBIX neticTBuil. PesymbraTel HEI, TakiM 06pa3om, 06ecrieynBaroT LeHHBIM BKITaJT
B YIIPaBJICHNE PUCKOM JIaXe B TOM CITy4ae, €CJIM He TTPOBOIUTCS HMKAKasl KOJMUECTBEHHAsT OIICHKaA.

A.6.4 KonwuecTBeHHAS OLEHKA BIMSIHUS HA HAEXKHOCTH dyenoBedeckoro akropa (HRQ)

Lensto HRQ siBnsieTcst olieHKa BEpOSITHOCTY MPABUJILHOTO BBIMOJHEHMS 3aa4M WM BEPOSTHOCTH OIIMOOUYHBIX
nerictBuit. HekoTopble TexHUYecKHe MpPUEeMbl MOTYT TakKe MpeAycMaTpuBaTh LIard MO OLIEHKE BEPOSITHOCTH WU
YaCcTOTBI OMPEAEICHHBIX MOCIeI0BATEILHOCTEN HeXelaTeJIbHBIX COOBITUI WIIM HeXeJaTeJTbHBIX UCXOI0B.
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IMPUITOXEHUWE b
(cripaBoYHOE)

bub6morpadunsa*®

[1] MBK 60812: 1985 TexHnKa aHaIM3a HaJeKHOCTU CHCTeM. MeTol aHaIn3a BUIa 1 nmocieactsuii orkazos (FMEA)
[2] MBK 61025: 1990 AHanu3 muarHoCTHYecKoro nepesa oTkazoB (FTA)
[3] MBK 61078: 1991 Mertonuka aHanu3a HaaekHOCTH. MeToJ 6JI0K-CHUCTEMBI HaJIeXKHOCTH

* OpuruHanasl MexayHapogHbix crangapToB MOK — Bo BHUMKMU T'occranmapra Poccum.
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YK 362:621.001:658.382.3:006.354 OKC 13.110 T58 OKCTY 0012

KitoueBsble ciioBa: pucK, OMTaCHOCTb, OLIEHKA PUCKA, OLIEHKA BEJIMYMHBI PUCKa, UIEHTUDUKALMS OTTACHOCTH,
OlLIEHMBaHWE pHCKa, yIIepO, aHaJIM3 pHCKa, BUABI M TIOCICACTBUS OTKA30B, JEPEBO HEMCIIPABHOCTEM,
aHaJIN3 OMMACHOCTHU
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