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BeBegeHve

B oT/M4mMe oT NpYMEHSAeMOro MexayHapoAHOro cTaHAapTa BHACTOALWMNIA CTaHAapT HE BK/OUEHbI CCbIIKM
Ha M3OK 60050-191:1990 «MexayHapoHblli 3/1eKTpoTEXHUYEeCKUiA cnoBapb. naBa 191. HaaexXHoCTb 1 KavecT-
BO yCNyr», KOTOpble HelenecoobpasHo NPUBOAUTL B HALMOHA/IbHOM CTaHAapTe U3-3a OTCYTCTBUA NMPUHATONO
rapMOHM31POBaHHOTO HALMOHA/ILHOTO CTaHA4apTa. B cooTBETCTBUM CITUM M3MEHEHO coAepXaHune pasgena 3.
Kpome TOro, B cTaHfapT BK/IOYEHO [0MN0/THUTETbHOE NpunoxeHve C, cofepxallee nepevyeHb NCnob3yeMblx
COKpaLLeHWit Ha aHTTMIICKOM 5i3bike. CCbIIKM HA HALMOHa bHbIE CTaHAAPTbI M A0NOHUTENbHOE NpunoxexHue C
BbleNeHbl KYPCYBOM.
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HALULMWOHANBbHBLBINK CTAHOAPT POCCUNCKOMN GELEPALUMN

MeHemXMeHT pucka
METO[ AHANM3A BUAOB U MOCNEACTBUI OTKA30B

Risk management- Procedure for failure mode and effects analysrs

Jata BBegeHns — 2008—09—01

1 O6nacTb NpUMeHeHUA

HacTosawwuii ctaHaapT ycTaHaBnBaeT MeToAbl aHanusa BUAOB 1 nocneAcTBuii otkasos (Failure Mode
and Effects Analysis — FMEA), BnaoB, nocneacTBuii U KputuyHocTn otkasos (Failure Mode. Effects and
Criticality Analysis — FMECA) n gaet pekoMeHgauny no nx npuMeHeHUo A1 JOCTVXEHUSA NMOCTaB/IEHHbIX
uenei nytem:

- BbIMO/IHEHMA HEOOXOAMMbIX 3TANOB aHanunsa:

- NAEHTUMUKaLMM COOTBETCTBYIOWMX TEPMUHOB, NPEANONOXKEHNI, NokasaTeneil KPUTUYHOCTH, BUAOB
0TKa30B;

- onpefenieHnss OCHOBHbIX MPUHLUMUMOB aHannsa,

- UCMONb30BaHUS NPUMEPOB HEOOGXOAMMBIX TEXHOTOTMYECKMX KapT NN ApYrnx TabnanyHbix opM.

Bco npuBegeHHbIe B HacTosiWeM cTaHaapTe obwue TpeboBaHns FMEA oTHocsATcs n kK FMECA. Tak Kak
nocneaHuii AsnseTcsa pacwmnpeHnem FMEA.

2 HopMmaTuBHbIE CCbINKM

B HacTosiem cTaHfapTe UCMnosib30BaHbl HOPMaTUBHbIE CCbISIKM Ha cnefytolne cTaHAapTbl:

FOCT P 51901.3—2007 (M3K 60300-2:2004) MeHemXMeHT pucka. PykoBoACTBO N0 MEHEKMEHTY
HagexHocTun (M3K 60300-2:2004 «MeHe/KMEHT HaAeXHOCTU. PykoBOACTBO N0 MEHEAKMEHTYHaAEeXHOC-
Tu». MOD)

FOCT P 51901.5—2005 (M3K 60300-3-1:2003) MeHemXMeHT pucka. PyKOBOACTBO MO MPUMEHEHUIO
MeTO040B aHanu3a HagexHocTun (MK 60300-3-1:2003 «YnpaBneHve HagexHocTbio. YacTb 3-1. PykoBoga-
CTBO N0 NpYMeHeHno. MeToabl aHanm3a HagexHocTu. PykoBoacTBo No meTogosnorum», MOD)

FOCT P 51901.13—2005 (M3K 61025:1990) MeHemXMeHT pucka. AHanu3 gepesa HencnpaBHoOCT el
(M3K 61025:1990 «AHanu3 gepesa HencnpasHocTH (FNA)». MOD)

FOCTP51901.14—2005 (M3K61078:1991) MeHemXMeHT pucka. MeT oA CTPYKTYPHOI CXeMbl HAAEX-
HocTwn (MOK 61078:2006 «MeTogbl aHanm3a HagexHocTn. CTPYKTYypHas cxema HafeXHoCcTu n bynesbl
MeToAbl», MOD)

FOCTP 51901.15—2005 (M3K61165:1995) MeHemKMeHT pucka. [pumeHeHne MapKkoBCKNX MeTOL0B
(M3K 61165:1995 «[lMpuMeHeHne MapKoBCkux MeToh0B». MOD)

NMpumMmeyaHwune — MNpu NONb30BaHNMN HACTOSALWMM CTaHAAPTOM Liesleco06pa3HO MPOBEpPUTL AeicTBUe CChI0Y-
HbIX CTaHAAPTOB B MHOPMALNOHHOWK cucTteMe 06LWero nNosnb3oBaHNA — Ha ouumanbHOM caiite ®defepasibHOTO areHT-
CTBa N0 TEXHNYECKOMY Pery/impoBaHuio 1 MeTPOIorMn B ceTu VIHTEPHET UK MO eXeroHo n3jaBaeMoMy MH(OPMaLMOHHO-
My ykasaTento «HauuoHasbHble CTaHAAPTbl», KOTOPbIA ONy6/MKOBaH MO COCTOSIHUIO Ha 1 AHBaps Tekyliero roga, U no
COOTBETCTBYIOWNM €XeMeCAYHO n3gaBaemMbliM MH(OPMALMOHHbLIM yKasaTensam, ony6/MKoBaHHbIM B Tekylem rogy. Ecnm
CCbI/IOYHbI CTaHAapT 3aMeHeH (M3MeHeH), TO NpuY No/1b30BaHUN HACTOSLWMM CTaHAapTOM cefyeT PyKOBOACTBOBATLCS 3a-
MEeHSIIoWUM (M3MEHEHHbIM) CTaHAapTOM. ECM CCbINOYHbIV cTaHAapT OTMeHeH 6e3 3aMeHbl, TO MNOJI0XEHMe, a KOTOPOM fa-
Ha CCblfika Ha Hero, NPUMeHseTCA B YacTu, He 3aTparnBalolleil 3Ty CCblIKy.

N3paHne oduynanbHoe
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3 TepmuHbI 1 onpegeneHns

B HacTosfwem ctaHgapTe nNpuUMeHeHbl cnefyrowme TePpMUHbI C COOTBETCTBYIOLWMMY OnpeaesieHNAMU:
3.1 06bekT (item): /llo6ast yacTb, 3NEMEHT, YCTPOMNCTBO, NoAcucTeMa, (PyHKUMOHA/IbHAS eauHuLa,
annapartypa uau cuctema, KoTopyr MOXHO paccMaTpuBaTb CAMOCTOSITENBHO.

MpumeyvaHnsa

1 O6BbeKkT MOXeT COCTOSATb N3 TEXHNYECKUX CPeACTB, NPOrpamMMHbIX CPeACTB UM UX COYETaHUSA N MOXET Takxe, B
YaCTHbIX Cyyasax, BKOYaTb B ce6a TexHUYeckuii nepcoHan.

2 Pap o6bekToB, HaNnpumMep MX COBOKYNMHOCTb WM BbIGOPKA, MOXET ObiTb PACCMOTPEH KakK 06 bEeKT.

3 Tpouecc Takke MoXeT 6bITb PACCMOTPEH KaK 06 beKT, KOTOPbIA BbINOMHAET 3afjaHHY0 (YHKLMUIO 1 418 KOTOPOro
nposogsatT FMEA unn FMECA. O6bi4HO FMEA annapaTHbIX CPeACTB He pacnpocTpaHseTcs Ha nogel n nx B3ammopaein-
CTBME CannapaTHbIMWU CpeACcTBaMy UM NporpaMmMHbIM o6ecneveHnem, BTo Bpems kak FME A npouecca 06bI4HO BK/lOHaeT
B cebsi aHanun3 gecteuii noaei-

3.2 otkas (failure): YTpata 06beKTOM CNOCOBHOCTM BbIMOMHATL TpebyeMyto hyHKLM1>

3.3 HeucnpaBHocTb (fault): CocTosiHne o6bekTa, Npy KOTOPOM OH He CMOCO6EH BbINOMHATL Tpebye-
MYt0 (PYHKLMIO, 32 UCKTIOUEHMEM Takol HECMNOCOBHOCTU NPU TEXHUYECKOM 06CNYXMBAHUW UK APpYTUX NAaHO-
BbIX MEPONPUATUAX UM BCNEACTBNE HEXBATKM BHELLHUX PECYPCOB.

MpumevaHusn

1 HencnpaBHOCTb 4acTo ABMseTCA CneACTBMEM OTka3a 06bekTa, HO MOXeT MMeTb MecTo 1 6e3 Hero.

2 B HacTosAWeMm cTaHAapTe TePMUH «HEUCNPABHOCTb» UCMOb3YEeTCA HapsaAy C TEPMUHOM «OTKas» No uctopuyec-
KUM NpuymHam.

3.4 nocnepctBue oTtkasa (failure effect): Cnegcrteme Buga oTkasa 48 akcnsyaTaunu, YHKLMOHUPO-
BaHMA Unu ctatyca o6bekTa.

3.5 Bug otkasa (failure mode): Cnoco6 n xapaktep BO3HWMKHOBEHWSI OTKa3a 06bekTa.

3.6 kpuTuuHOCTb oTkasa (failure criticality): CoueTaHue TSXeCTU NOCNEACTBUIA 1 YACTOTbI NOSABNEHUSA
Ny Apyrnx CBOWCTB OTKa3a Kak XxapakTepucTuMka HeobXoAMMOCTU UAEHTUMKALUA UCTOYHUKOB, MPUYUH U
COKpaLLeHWs YacTOoTbl UM KOTMYeCcTBa NOAB/IEHNIA faHHOT0 OTKa3a U yMeHbLUEHWS TAXECTU ero NocneacTBUNA.

3.7 cuctema (system): COBOKYMHOCTb B3aMMOCBSI3aHHbIX WM B3aMMOAENCTBYHOLLNX 3/1EMEHTOB.

MpumevaHunsna

1 MpUMEeHNTENbHO K HaAeXHOCTN CUcTeMa A0/KHA UMeTb:

a) onpejenieHHble Lenu, npeacTaBeHHble B BUAe Tpe6GoBaHUii K ee PyHKUNAM;
b) yCTaHOBJ/IEHHble YC/I0BUA (DYHKLNOHMPOBaHUS:

C) onpepfenieHHble rpaHunLbl.

2 CTpyKTypa CUCTEMbI ABNSAETCA Mepapxmyeckom.

3.8 TaxecTb oTkasa (failure severity): 3HauMMOCTb UM CEPbE3HOCTb NOCNEACTBMIA BuAa oTkasa Ans
obecneyeHns PYHKLMOHMPOBaHNA 06beKTa, OKpyXXatoLL e cpefbl 1 onepaTopa, CBA3aHHas € yCTaHOB/IEHHbI-
MV FrpaHuLLaMun nccieayemMoro o6bekTa.

4 OCHOBHbIE MOSIOXEHUS

4.1 BBepeHue

AHann3 BnAoB 1 nocnencTeuii otkasos (FMEA) sBnseTca MeTofoM cucTeMaTnyeckoro aHanmsa cucTe-
Mbl 4119 naeHTUnKaLm BWA0B NOTEHUNATbHBIX 0TKA30B, UX MPUYKNH M NOCNeACTBUIA, a Takke BANAHNS 0TKa30B
Ha (OYHKLMOHNPOBaHNE CUCTEMbI (CUCTEMBI B LIE/IOM WK €€ KOMMNOHEHTOB M MPOLLeCCoB). TEPMUH «CUCTEMa»
MCMob30BaH A5 ONUcaHus annapaTHbIX CPEACTB, MPOrpamMmMHOro obecneyeHus (c x B3anMoaeincTenem) nnm
npouecca. PekomeHayeTcs NPOBOAUTL aHa/IM3 Ha PaHHUX CTaAmMAX pa3paboTku, Korga ycTpaHeHue uam cokpa-
LeHne nocneacTBuiA M KoMyecTBa BUAOB OTKA30B ABSAETCA 3KOHOMUYECKU Haunbonee ahdeKkTUBHbIM.
AHann3 MoxeT 6bITb HayaT, Kak TO/IbKO cucTema MoxeT ObITb npefcTaBneHa B BuAe (PYHKLMOHabHON
6/10K-CXeMbI C yKa3aHNeM ee 3/1IeMEHTOB.

Nl Bonee geTanbHO cM. [1].
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Bbi6op BpemeHu npoeegeHnss FMEA oueHb BaxxeH. Ecnuv aHanns 6bi BbINOMHEH HA AOCTATOYHO paHHKX
3Tanax paspaboTku CUCTEMbI, TO BBEEHVE N3MEHEHWI NPY NPOEKTMPOBAHUW AN UCK/TIOYEHUSI HE[,0CTaTKOB,
o6HapyXeHHbIX Npu nposefeHnn FMEA. asnseTca akoHOMuYeckn 6onee ahhekTUBHLIM. 03TOMY BaxHO,
4yTO6bI Uenu n3agaun FMEA 6bl511 onucaHbl BnaaHe urpaduke npouecca paspaboTtkn. Takum obpaszom, FMEA
ABMIAETCA UTEpaTVBHbLIM NPOLECCOM, BbINOSIHAEMbIM OHOBPEMEHHO C MPOLECCOM MPOEKTUPOBAHUA.

FMEA npvMeHUM Ha pas/inyHbIX YPOBHSAX 4EKOMMO3ULMMN CUCTEMbI — OT CAMOTO BbICOKOTO YPOBHS CUC-
TeMbl (CUCTEMbI B LLeN1IoM) A0 YHKLMI OTAEbHbIX KOMMIOHEHTOB WM KOMaHA NporpaMMHOro o6ecneyeHus.
FMEA nocTosiHHO NOBTOPSAIOT U 06HOBAAKT, NOCKO/IbKY NPY pas3paboTke COBEPLUEHCTBYETCA U U3MEHSAETCA
KOHCTPYKUMA cncTembl. I3MEeHeHUst KOHCTPYKLUMMW TPpebyoT BHECEHNA N3MEHeHWIi B COOTBETCTBYIOLLME YacTy
FMEA.

B uenom FMEA siBnsieTcs pe3ynbTatom paboTbl KOMaHAbl, COCTOSLLEN N3 KBANUMULMPOBaHHbIX cneLua-
JINCTOB. CNOCOGHbIX MPU3HATL U OLLeHUTb 3HAYMMOCTb M NOCAEACTBUSA PA3/IMYHBLIX TUMOB NOTEHLNAsbHbIX HECO-
OTBETCTBUIA KOHCTPYKLMKU 1 NPOLECCOB, KOTOPble MOTYT MPUBECTM K OTKa3am npoaykumu. PaboTa B KOMaHae
CTUMYNNPYeT NPOLECC MbILL/IEHUA U rapaHTUpyeT He06X04MMOe KayeCTBO IKCNepTusbl.

FMEA npepcTaBnsieT coboii MeTos, No3BOASALWNIA naeHTMdnUnpoBaTb TSXECTb NOCNeACTBUIA BUAOB
noTeHuMasibHbIX 0TKa30B, 1 06ecneynTb Mepbl MO CHXEHWIO pucka. B HekoTopbix cnydasx FMEA Takke BKto-
YyaeT B ce65 OLeHKY BEPOATHOCTM BO3HUKHOBEHMUSA BUA0B OTKa30B. OTO paclumpsieT aHanims.

[Jo npumeHernnss FMEA Heo6X0A1MO NMPOBECTN Mepapxmyeckyto 4eKOMNOo3nLuio cucTeMbl (annapaTHbIxX
CpefCcTB C NporpaMMHbIM 0becnevyeHnem uav npouecca) Ha OCHOBHbIe 3/1eMeHThI. [101e3H0 McnobL30BaThb
npocTble 6/10K-CXeMbI, UANKCTPUpYyoWwme gekomnosnuuio (cM. FOCT P 51901.14). AHanun3 npy 3TOM HaymHa-
10T C3/1EMEHTOB CaMOro HUXHEro YpoBHSA cucTeMbl. [locneAcTBMe 0TKasa Ha HXKHEM YPOBHE MOXeT cTaTb Npu-
YMHOW 0TKa3a 06bekTa Ha 60/1ee BbICOKOM ypPOBHE. AHaNN3 MPOBOAAT CHWU3Y BBEPX N0 BOCXOASLLLEN CXEMe, MOKa
He 6yAyT onpeenieHbl KOHEeYHbIE NOCNeACTBUSA A1 CUCTEMbI B Lie/IOM. Takoi npoLecc nokasaH Ha pucyHke 1.

FMECA (aHanv3 BugoB, NocneacTBMiA U KPUTUYHOCTM OTKa3oB) pacwmpseT FMEA v BkioyaeT B cebs
MeTO/bl PaHXVpPOBaHWA TAXECTUN BU0B OTKa30B, MO3BOJIAET YCTAHOBUTL NPUOPUTETHOCTL KOHTPMep. CoveTa-
HVe TSXXeCTV NOCNeACTBUIA M YACTOThbl BO3HVKHOBEHWS OTKA30B SIBNAETCA MepOoii, Ha3blBaeMOU KPUTUYHOCTLIO.

MpuHumnel FMEA MOryT 6bITb MPUMEHEHbI BHE pa3paboTku NpoekTa Ha BCex CTafuaX XU3HEHHOTO LyKna
npoaykuun. Metog FMEA MOXeT 6bITb NPUMEHEH K MPOU3BOACTBY UM APYromMy npoleccy, Hanpumep B 60/1b-
HUUaxX. MeJuLmMHCKUX nabopatopusx, cuctemax obpasosaHus nap. Mpu npumeHeHun FMEA K npou3BoACTBEH-
HOMY mpoueccy 3Ty npoueaypy HasbiBaioT FMEA npouecca [Process Failure Mode and Effects Analysis
(PFMEA)]. Ans adhdekTBHOro npumeHeHns FMEA BaXHbIM ycnioBMeM paboTbl ABiseTcs obecneyeHmne agek-
BaTHbIMU pecypcamu. [ofiHoe NoOHUMaHne cucTembl ANa npeasaputensHoro FMEA Heob65A3aTeNbHO, 04HaKO
no mepe paspaboTkn NpoekTa AN AeTaNbHOro aHaav3a BUL0B U NOCNeACTBUl 0TKa30B HE06X0AMMO NOSTHOe
3HaHWe xapakTepucTuk n TpeboBaHuil, NpeabaBASEMbIX K NPoekTupyemoli cucteme. CnoxHblie TeXHUYeckne
CMCTEMbI 06bI4YHO TPEBYIOT NPUMEHEHNA aHaNn3a K 601bLLIOMY Yncy hakTopoB NpoekTa (MexaHuka, 3/1eKTpo-
TeXHVKa. CUCTEMHOEe NpoeKkTupoBaHue, paspaboTka NPOrpammHOro obecnevyeHns, cpefcTsa TEXHUYECKOro
o6CcnyXkunBaHusa U T. 4.).

B o6wem cnyyae FMEA nNpyMeHSI0T K OTAENbHbIM BUAaM O0TKa3oB 1 UX NOCIeACTBUAM AN1A CUCTEMbI B
uenom. Kaxablii BuA 0TKasa paccMaTpuBaloT Kak He3aBucKuMblii. Takum 06pa3om, aTa npoueaypa He NoaxoauT
ONA paccMOTPeHUs 3aBUCUMbIX OTKAa30B WM OTKAa30B, ABAAILWMWXCA C/eACTBMEM MOC/ef0BaTe/IbHOCTU
HeCcKoNbKMX COObITWIA. 1S aHanusa Takmx cutyauunii He06xo4MMO NPUMEHATL ApYyrue MeToAbl, Takve Kak map-
KoBckuiAi aHanus (cM. FOCT P 51901.15) unu aHanuns gepesa HeucnpasHocTeli (cm. TOCT P 51901.13).

Mpw onpegenexHnn nocneAcTenii oTkasa HeobX04MMO paccMOTpeTb 0TKa3bl 60/1ee BbICOKOTO YPOBHS U
OTKa3bl TOr0>Xe YPOBHSA, BO3HUKLLME B pe3y/ibTaTe npousoLweliero otkasa. AHanms Jo/KeH BbIABUTL BCe BO3-
MOXHble KOMGUHALMM BUAOB OTKA30B M UX MOCNeA0BaTeIbHOCTEW, KOTOPble MOryT GbITb MPUYKHON nocnea-
CTBMIA BMAOB OTKasa Ha 6onee BbLICOKOM YpoBHe. B 3ToM cnyyae Heo6Xx0A4MMO [OMOMHUTENbHOE
MofenupoBaHve 415 OLEHKN TSXXECTU UM BEPOATHOCTU BO3HUKHOBEHUS TakuX NOCNenCTBUNA.

FMEA sBnseTtca rubkMM MHCTPYMEHTOM, KOTOPbI MOXHO afanTupoBaTb K 0CO6EHHOCTAM TpeboBaHuii
KOHKpPETHOro nNpov3BoAcTBa. B HekoTopbIX ciyyasx TpebyeTcs paspaboTka cneunann3vpoBaHHbIX opm K
npaBua BeeHUs 3anncein. YpoBHU TAXECTN BUAOB OTKA30B (B C/IyHasX UX MPUMEHEHUN) AN Pa3/INyHbIX CUC-
TEM WM Pas3/IMYHbIX YPOBHEN cucTembl MOTyT 6bITb ONpeAeneHbl No-pasHomy.
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4.2 LUenn n 3agaun aHanusa

OcHOoBaHUAMU 418 NPUMEHEHNSA aHann3a BU0B 1 NnocneAcTsBuii oTkasos (FMEA) nnn aHanvsa Bugos,
nocneacTBuini n KpuTUYHOCTN 0TKkasos (FMECA) moryT 6biTb cnegytolyme:

a) maeHTudukaLma oTka3os, KOTOPbIe UMEIT HexenaTesbHble NocneAcTBNA ANA PYHKLMOHNPOBAHUSA
CUCTEMbI, Hanpumep npekpaweHne U 3HaunTesibHoe yxyAlweHne paboTbl Uan BAMSHWE Ha 6e30nacHOCTb
nonb3oBarens:

b) BbINOMIHEHWE TPe6OBaHWIi 3aKka3unKa, YCTAHOB/IEHHbIX B KOHTpaKTe:

C) NOBbIWEHNE HAAEXHOCTN UM 6e30NacHOCTN CUCTEMbI (Hanpumep, NyTeM U3MEHEHUSA NpoekTa uan
nposejeHns AelicTBUA No o6ecnevyeHnto kKayecTea);

d) noBblleHne PEMOHTONPUIOAHOCTM CUCTEMbI NMYTEM BbiSBEHWA 06MacTeli pucka Wam HecooTBeT-
CTBWIA NPUMEHNTE/NTIbHO K PEMOHTONPUTOLHOCTU.

B cooTBETCTBUYM C BblLLIEN3N0XeHHbIM Uuensamu FMEA (nim FMECA) moryT 6bITb cnegylolime:

a) nonHas naeHTUUKaLNA N OLLeHKa BCEX HeXenaTe bHbIX NoCNeACTBUl B Npefenax yCTaHOBEHHbIX
rpaHvL, cnucTembl U NOC/eA0BaTeIbHOCTEN COBbITUIA, BbI3BAHHbLIX KaXAbIM UAEHTU(NLMPOBAHHLIM BUAOM
oTKa3sa obLe NPUYNHBI Ha Pas/IMYHbIX YPOBHAX PYHKLMOHAIbHOW CTPYKTYPbl CUCTEMBI:

b) onpegeneHve KPUTUYHOCTKM (CM. pa3gen 6) v NPUOPUTETHOCTU AN ANArHOCTUKN N CHUXKEHUS Hera-
TUBHbIX MOCNELCTBUI OTKA30B Kaxk40ro BuAaa, BANSIOLMX HA NPaBU/IbHOCTb PYHKLMOHNPOBAHNSA 1 napameTpsbl
C/UCTEMbI UIN COOTBETCTBYIOLLEro npouecca:

C) knaccudumkauma naeHTUMOULUPOBAHHbIX BUA0B OTKA30B B COOTBETCTBUM C TAKUMU XapaKTepucTuka-
MW, KaK NerkocTb 06HapyXXeHus, BO3MOXHOCTb ANarHoCTUPOBaHNSA, KOHTPONENPUrOAHOCTb, YCI0BUA 3KCNya-
TauuM 1 peMoHTa (PEMOHT, aKcnayatauus, norucTnka u 1. 4.);

d) naeHTndmKaumsa pyHKLMOHaNbHbIX 0TKA30B CUCTEMbI M OLeHKa TSXeCTW NoCNeCTBUI 1 BEPOATHOC-
TV BO3HWMKHOBEHMSA OTKa3a,;

e) paspaboTka nnaHa yny4leHus npoekTa nyTem coKpalleHus KomyecTBa n nocneacTBuii BUAOB OTKa-
30B;

0 paspaboTka nnaHa atpPeKTUBHOIO TEXHNYECKOT006CNY)XXMBAHNA A1 CHUKEHWUS BEPOATHOCTU BO3HMK-
HoBeHus 0Tka3oB (cM. M3K 60300-3-11 [2]).

MpumeuvyaHune — lMpu paboTe C KPUTUUHOCTLIO N BEPOATHOCTLIO NOSAB/IEHNSA OTKA30B PEKOMEHAYeTCs npume-
HATb MeTogosiornto FMECA.

5 AHanus BNOOB " I'IOC]'IE,D.CTBI/IM OTKa30B

5.1 OCHOBHble MOIOXEHUNSA

TpafnLMOHHO CYLLECTBYIOT AOCTATOYHO 60/bLUME pa3nnuuus B crnocobax nposefeHns 1 npefcraBneHus
FMEA. O6bI4HO @aHann3 BbINOHAKT, NAEHTU(ULMPYSA BUALI OTKA30B, COOTBETCTBYHOLLME NPUYNHBI, HENOCPes-
CTBEHHbIE 1 UTOTOBbIE NOCNEACTBUSA. AHAIMTUYECKNE pe3y/ibTaTbl MOTyT ObiTh MPEACTaB/EHbI B BUAe paboyeii
Tabnuubl, cogepxallein Hanbonee cyLLeCTBEHHYI0 MHOPMALMIO O cucTeMe B Lie/IoM 1 AeTansax, yunTbiBato-
LMX ee 0CO6EHHOCTH, B YHACTHOCTM O NYTAX NOTEHLMasIbHbIX OTKA30B CUCTEMbI, KOMMOHEHTOB 1 BUAAX OTKA30B,
KOTOpble MOryT 6bITb NPUYMHON OTKa3a CUCTEMbI, @ Takke NpPUYMHAX BO3HUKHOBEHMUS KaXKAOro BuAa oTkasa.

MprMeHeHne FMEA KCNOXHOW NPOAyKL MU CBA3AHO C 60/1bLIMMMN TPYAHOCTAMU. STUX TPYAHOCTER MOXET
6bITb MeHbLLUE, eC/IN HEKOTOPbIE MOACUCTEMbI UM YaCTU CUCTEMbI HE ABMASIOTCA HOBLIMU 1 COBNAaAatoT € Nog-
cucTeMaMmn 1 yacTaAMU npegblayLieli KOHCTPYKLUM CUCTEMbI UK ABASIOTCA NX MoandmkaLvein. BHoBb co3ga-
Baembli FMEA fonmkeH ncnonb3oBaTb WHGOPMaLMI0O O CYLLeCTBYOLWMUX MNofcucTeMax B MaKCUMaslbHO
BO3MOXHOW cTeneHn. OH [0/IKeH Takke ykasblBaTb Ha HEOOGXOAMMOCTb WCMbITAHWA MW NOMIHOTO aHanusa
HOBbIX CBOMCTB 1 06bEKTOB. Kak Tonbko paspaboTaH getanbHblit FMEA gna HeKOTOpOl CUCTEMbI, OH MOXeT
6bITb 0GHOB/IEH M yNyYLLEH A4N15 NocneayoLWmnx MoandukaLmin cucTemsl, YTO NOTPeByeT 3HaUNTETbHO MEeHbLUE
ycunuid, 4em HoBasl paspabotka FMEA.

Wcnonb3ysa cywecTsyownii FMEA npegbiayLei Bepcun npogyKumum, Heo6xo4mmo yA0CTOBEPUTLCSA, UTO
KOHCTPYKLMS (MPOEKT) MOBTOPHO MCNOJIb3YETCSA TEM XXE CNOCOO0M 1 CTEMM XE Harpy3kamu, 4To 1 npeaplayLas.
HoBble Harpysku uav Bo3AenNCcTBUSA OKpYXaloLei cpefbl Npu akcnayartauum MoryT notpebosaTh A0 BbINOHE-
HuAa FMEA npoBsefeHus npegBapuUTenibHOro aHanusa nmetwoueroca FMEA. Pasnnuna Bo BHELWHUX YCNOBUAX U
3aKcnyaTaunoHHbIX Harpyskax MoryT notpebosartb co3faHusa HoBoro FMEA.

Mpoueaypa FMEA cocTouT 13 cnegyowmnx OCHOBHbIX YeTbIpex 3Tarnos:

a) yCTaHOB/IEHNS1 OCHOBHbIX MPaBu N1aHMPOBaHUS 1 pa3paboTku rpadivika BbiNosHeHUs pa6ot FMEA
(B TOM uncne pacnpegeneHuns BpemMeHn nobecneyeHns JOCTYNMHOCTU IKCNePTU3bl 415 BbINONIHEHUSA aHaI13a):
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b) BbinonHeHusi FMEAC MCNOMb30BaHWEM COOTBETCTBYHOLMX PABboUumnx TabuL, unmv Apyrux hopm, Takmux
KaK /IorMyeckme cxembl v fepeBbsi HeucnpaBHOCTel;

C) noABejeHUst UTOTOB M COCTAB/IEHNS OTYeTa 0 pe3y/ibTaTax aHanm3sa, BKouatolero B ce6s BCe BbIBO-
Abl U pekomMeHaaLuy;

d) o6HoBneHus FMEA no mepe NpoABMKeHUs pa3paboTku U pa3BUTUS MPOEKTa.

5.2 MpepaBaputenbHble 3agaun

5.2.1 NMnaHupoBaHne aHanunsa

LesTenbHoCTb Npu BbinonHeHun FMEA. Bkoyas AelicTBUs, npoueaypsl, B3aMMo4eincTBus ¢ npouecca-
MU B cchepe HaeXHOCTU, AeCTBMS N0 yNpaBeHN0 KOPPEKTUPYIOLWMMN AeACTBUSAMU, a TakKe CPOKM 3aBep-
LIEHMNS 3TUX AENCTBUIA 1 MX 3TANOB, AO/MKHbI ObITh YKa3aHbl B 06LLEM NaaHe NporpamMmmbl HaAeXHOCTU1>

MnaH nporpaMmbl HAAEXHOCTU AO0/IXKEH ONUCLIBATL NCMNOIb3yeMble meToabl FMEA. OnucaHve MeTof0B
MOXeT 6bITb CAMOCTOATENbHBIM AOKYMEHTOM UM MOXET 6bITb 3aMEHEHO CChISTKOW Ha OKYMEHT, COAepXaLLuii
3TO onucaHue.

MnaH nporpaMmbl HAAEXHOCTU [OJ/IKEH COAEPXaTb CnefyoLne CBeJeHus;

- onpefeneHne Lenv aHanusa v oxXngaembix pesynbtaTos;

- 06nacTb NPYMEHEHWS aHanu3a ¢ ykasaHueM, KakuMm 3sieMeHTaM KOHCTpyKuun FMEA gonxeH yaensitb
ocoboe BHUMaHue. O6nacTb NPMMEHEHUs fO/MKHA COOTBETCTBOBATb 3PEIOCTM MPOeKTa 1 0XBaTbiBaTb 3/1e-
MEHTbI KOHCTPYKLUMN, KOTOPbIE MOTYT 6bITb UCTOYHUKOM PUCKA, NOCKO/bKY BbIMOHAKT KPUTUYECKYHO DYHKLMIO
WAV N3rOTOB/IEHBI NO HEOTPA6OTaHHOI WM HOBOI TEXHOOTWN;

- onMcaHWe Toro, Kak NpeACcTaB/EHHbI aHaIM3 cnocobCTBYET obecneyeHmno 06LLein HafexXHOCTN CUCTEMBI;

- UOEHTMMLUMPOBaHHbIe AeCTBUSA NO ynpaBneHuto nepecMotpamy FMEA 1 cOOTBETCTBYOLLEN [OKY-
MeHTauuell. YnpasieHue nepecMoTpammn 4OKYMEHTOB aHanmsa, pabounx Tabnvy n MetTogamm ux XxpaHeHuns
OO/MKHO BbITh ONpefeneHo;

- Heo6X0AMMbI 06bEM yyacTus B aHa/m3e 3KCnepToB No pa3paboTke NpoekTa,;

- YyeTKOE yKasaHue K1HUeBbIX CTaAuii B rpadhuke BbIMOMHEHNA NPOEKTa A1 CBOEBPEMEHHOIO NpoBeae-
HUS aHann3a;

- cnocob 3aBeplleHMs BCeX AelCTBUIA, yKasaHHbIX B MpoLecce COKpalieHUs NAEHTUULMPOBAHHbIX
BUOB OTKa30B, KOTOpPble HEO6XOANMO PaccMOTpPeThb.

MnaH fomkeH 6bITb COracoBaH BCEMU y4acTHUKaMuy NpoekTa 1 0406peH ero pykoBoAcTBoM. B 3akntouu-
TenbHOM aHanm3e FMEA Ha 3aBepluatoLleii cTagum NpoekTpoBaHWsA NPOAYKLMIN UW ee NPOU3BOLCTBEHHOIO
npouecca (FMEA npouecca) fo/mKHbI ObITb YKa3aHbl BCe 3aperucTpupoBaHHble AeACTBYA ANSA yCTPAHEHUS nn
COKpaLLeHMs KOTIMYECTBA U CHKEHWSA TSXKECTU NOCNeACTBUI yCTaHOBNEHHbIX BUAOB 0TKAa30B, a Takke cnocob
OCYLLECTB/IEHUSA TaKNX AEeACTBUIA.

5.2.2 CTpyKTypa cuctemsbl

5.2.2.1 WHdopMaLns 0 CTPYKTYpe CUCTEMbI

WHopmaums o CTpyKType cucTeMbl AO/MKHA BKIOYaTb B cebs cnepyolme AaHHbIe;

a) onucaHue 3/1EMEHTOB CUCTEMbI CUXXapakTepucTukamu, napaMmeTpamu akcnayaraummn, PyHKLUaMu;

b) onucaHue NOrNYecKNX CBA3EN MeXay 3/1eMeHTaMu;

C) cTeneHb M XapakTep pe3epBUpOBaHUS;

d) nonoxeHue 1 3HaYMMOCTb CUCTEMbI B PaMKax YCTPOWCTBa B L,e/IoM (ecnv 3To MMeeT MecTo);

€) BXOfbl U BbIXOAbl CUCTEMBI;

f) 3ameHbl B CTPYKType CUCTeMbl A1 USMEPEHNS PEXMMOB 3KCnayaTaluu.

[ns Bcex ypoBHel cuctembl HeobxoaMMa nHhopMaLmsa 0 PYyHKLMAX, XapakTepPUCTMKax U napaMeTpax.
YPOBHM CUCTEMbI paccMaTpuBaloT CHU3Y BBEPX [0 CaAMOro BbICOKOrO YPOBHSA, uccneays ¢ nomoliusio FMEA
BUAbl OTKA30B, KOTOPbIE HAPYLUIAT KXY U3 hyHKLNI CUCTEMBI.

52.2.2 OnpegeneHve rpaHnl, cMCTeMbl AN aHanmsa

paHnLbl cMCTEMbI BK/THOYAIOT B Ce65 hM3NYeckuin n yHKLMOHabHbIA MHTepdeicbl Mexay cMcTemMoi 1
ee cpefoii, B TOM Ync/le Apyrue cucTeMmsl, C KOTOPbIMU B3aMMOAENCTBYeT nccnegyemas cuctema. Onpegene-
HWe rpaHuL, cCMCTeMbI A1 aHanmM3a Jo/1)KHO COOTBETCTBOBATb rpaHnL,amM CUCTEMbI, YCTAHOBIEHHbLIM A1 MPOEK-
TUPOBAHUA N TEXHUYECKOTO OOCNYXMBAHUSA, U OTHOCUTLCA K /II060MY YPOBHIO cucTeMbl. CUcCTeMbl U/uiun
KOMMOHEHTbI, BbIXOASLLNE 3@ rpaHuLbl, AO/KHbI ObITb YETKO ONpeAeneHbl U UCKTOYEHbI.

Onpegenexve rpaHnL, cCUCTeMbl B 60NbLUEN CTENEHN 3aBUCUT OT €e KOHCTPYKUMW, NpefHa3Ha4YeHHoro
UCMOJ/Ib30BaHNsA, NCTOYHMKOB MOCTABOK UM KOMMEPYECKUX KPUTEPUEB, YEM OT ONTMMasibHbIX TpeboBaHwui
FMEA. OgHako, N0 BO3MOXHOCTU, NPpY ONpeAeneHnm rpaHul, Heo6xo4MMo yunTbiBaTb TpeO6OBaHMSA, NO3BONSAI0-
wue ynpoctnte FMEA © ero uHterpaunio ¢ ApyruMu CBA3aHHbIMU UCCnefoBaHnsaAMU. OTO 0COGEHHO BaXHO,

1’ bonee getanbHO 06 3neMeHTax NPorpaMmbl HAAEXHOCTU U NnaHe HagexHocTn cm. FOCT P 51901.3.
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ecnu cuctema ABAseTcs PYHKLMOHANIbHO C/IOXKHOW, C MHOTOYMC/IEHHBIMW B3aVIMOCBA3SAMN MeXay 06bekTamu
BHYTPM 1 BHE rpaHuL,. B Takmx cnyyasx nonesHoonpenensatb rpaHuLbl uccnefoBaHnii Ha ocHoBe YHKLMIA cuc-
TeMbl. @ He annapaTHbIX CPeACTB U MPOrpaMMHOro obecneyeHns. To NO3BONT OFPAHUUYNTL KOSIMYECTBO BXO-
[10B 1 BbIXOZ0B Ha ipyrve CUCTEMbI Y MOXET YMEHbLUUTb KOSIMYECTBO M CHU3UTL TAXECTb NOCNEeCTBUI 0TKa30B
CUCTEMBbI.

Heo6x041MOo YeTKO YCTaHOBUTb, YTO BCE CUCTEMbI UM KOMMOHEHTLI BHE rpaHuL, ucciesyemori CucTemMsl
paccMOTPEHbI N UCK/TIOYEHBI U3 aHan3a.

5.2.2.3 YpoBHU aHanusa

BaxHo onpegennTb ypoBeHb CUCTEMbI, KOTOPbIA 6yAeT cnonb3oBaH ANA aHanm3a. Hanpumep, B cucte-
Me MOTyT BO3HUKHYTb HapyLUeHWs ee OyHKLWIA An 0TKasbl NOACUCTEM, CMEHHbIX 3/1EMEHTOB MW YHUKaNbHbIX
KOMMOHEHTOB (CM. pUCYHOK 1). OCHOBHbIE NpaBunna Bbibopa ypoBHE CUCTEMbI 419 aHa/IM3a 3aBUCAT OT xenae-
MbIX Ppe3ynbTaToB W AOCTYMHOCTM Heobxoaumol wuHdgopmauuu. MonesHo ucnonb3oBaTb cnegytolive
OCHOBHbl€ MPUHLUNbI:

a) BbICLUNIA yPOBEHb CUCTEMbI BbIOMPAIOT NCXOASA U3 KOHLLENLUN NPOeKTa MyCTaHOBNEHHbIX TpeboBaHwi
K BbIXOJaMm:

b) caMmblii HXHWIA YPOBEHb CUCTEMBI, HA KOTOPOM aHanu3 ABnseTca apheKTUBHbIM. — 3TO YPOBEHD,
XapaKTepu3ylLWwuiica Hanmumem AOCTYNHON nHchopmaLum AN onpegeneHns nonncaHns ero yHkuuii. Beloop
COOTBETCTBYIOLLLEr0 YPOBHSA CUCTEMbI 3aBMCUT OT NpeAblayLuero onbiTa. 15 cMCTEMbl, OCHOBAHHOW Ha 3pesiom
npoekTe ¢ 3adpUKCUPOBAHHBIMU U BbICOKMMMW YPOBHAMU HAAEXHOCTW, PEMOHTOMPUIOAHOCTM 1 6e30MacHoCTH,
NPUMEHSIOT MeHee AeTasbHbll aHanun3. bonee getanbHyo NPopaboTKy M COOTBETCTBEHHO 60/1ee H13KME YPOB-
HW cUCTeMbl BBOAAT A7 HeAaBHO pa3paboTaHHON CUCTEMbl WM CUCTEMbl C HEW3BECTHOW XpOHOMornen
HaJeXHOoCTU:

C) yCTaHOB/IEHHBbI AW NpeAnonaraemblil ypoBeHb TEXHUYECKOT0o 06CTY)XXMBAHUS U PEMOHTA SIBNSeTCA
LileHHbIM PYKOBOACTBOM Npu onpegeneHun 60nee HU3KUX ypoBHEN CUCTEMBI.

Mpu npoBeaeHnn FMEA onpegeneHvne B1aoB, NPUYMH U NOCNEACTBUIA 0TKA30B 3aBUCUT OT YPOBHSA aHa-
M3a n KpuTepues oTkasa cuctemsl. B npouecce aHanusa nocnefcTsnsa oTkasa, MAEHTUMULMPOBAHHOIO Ha
60/1ee HU3KOM YPOBHE, MOTYT CTaTb BUAamMun 0Tka3oBs A/15 60/1ee BbICOKOr0 YPOBHSA CUCTEMbI. Buabl 0TKa30B Ha
6051€e HU3KOM YPOBHE CUCTEMbI MOTYT CTaTb NPMYMHAMMK OTKa30B Ha 60/1ee BbICOKOM YPOBHE CUCTEMbI 1 Tak
fdanee.

Mpy 4EKOMMNO3ULIMM CUCTEMBI 10 €€ 3N1IEMEHTOB MOCNEACTBUSA OAHOW UK 6onee NpUYMHLI BUAA OTKA30B
CO34aloT BUJ, 0TKa3a, KOTOPbIN B CBOIO O4epefb ABASETCA NPUUYMHON 0TKa30B COCTaBHOM YacT. OTKa3 cocTas-
HOIi YacTun ABNSeTCA NPUYNHON OTKa3a Moy NS, KOTOPbIW B CBOIO ovepeb ABASETCA NPUYMHOW 0Tkasa nogcuc-
Tembl. Bo3geicTBue npuMymHbl OTKa3a Ha O4HOM YPOBHE CMUCTEMbl, TakuM 06pa3oM, CTAHOBUTCS MPUYMNHON
BO3JelicTBMA Ha 60n1ee BbICOKOM ypoBHe. lMNprBefeHHOe 06bACHEHNE NOKa3aHo Ha pUCyHke 1.

5.2.2.4 TMpepactaBneHne CTPYKTypbl CUCTEMBI

CumBoONnyeckoe npeactaBneHne CTpykTypbl OyHKLUMOHMPOBAHUS CUCTEMbI, OCOBGEHHO B BUAE CXEMbI,
OYeHb NOJIE3HO NpuW NPOBEAEHMN aHanns3a.

Heobxoanmo pa3paboTaTb NPOCTbIE CXEMbI, OTPaXatoLLe OCHOBHbIE (PYHKL UM CUCTEMBI. B cxeme nmHum
coefnHeHns 6110K0B NPeACTaB/IAT COO60I BXOAbI U BbIXOAbI 4715 KX A0 YHKLMU. XapaKkTep Kaxa0i qyHKL MK
1 Kaxoro Bxofa f0/HKeH ObITb TOYHO onucaH. [1ns onucaHna pasfnyHbIX has aKkenayaraum CUCTEMbl MOXET
noTpe60oBaTbCsA HECKOTbKO CXEM.

B cooTBETCTBMY C NPOABMKEHMEM NPOEKTUPOBAHUSA CUCTEMbI MOXET 6bITb paspaboTaHa cxema c 610ka-
MW, NpeACcTaBASIOWMMN peasibHble KOMMOHEHTbI UK COCTaBHble YacTu. Takoe NpeAcTaBneHne gaeT [ONoNHN-
TeNbHY MHgopMalmnio 41a 6oee TOYHON naeHTUUKaLnM NoTeHLMabHbIX BUAOB OTKA30B 1 UX NPUYUH.

BoK-cxembl AOMKHBI OTPaxaTb BCE 3/1IEMEHTbI, UX OTHOLLIEHUS, pe3epBMpoBaHne 1 PyHKLMOHaNbHbIE
B3aVIMOCBA3N MexXay HAMU. 3To ob6ecneynBaeT NPOCAEXMBAEMOCTb PYHKLMOHANbHBIX 0TKa30B cUcTeMsI. s
onncaHns anbTepHATUBHBIX PEXUMOB 3KCnayaTalmm cMCTEMbl MOXET NOTPe60BaTbCA HECKO/IbKO B6/10K-CXEM.
MoryT noTpeboBaTbCs OTAe/bHble CXEMbl AN KaXAO0ro pexumMa akcnayatauumn. Kak MUHUMYM, Kaxpaas
6110K-Cxema [o/KHa cofepxarb:

a) AEeKOMMNO3ULMI0 CUCTEMbI HA OCHOBHbIE MOACUCTEMbI, BKIOYASA UX PYHKLMOHAIbHbIE B3aUMOCBA3MN,;

b) BCE COOTBETCTBEHHO OTMEYEHHbIE BXOAb! M BbIXOAbl U MAEHTU(MKALNOHHbIE HOMEPa KaX A0l nogcuc-
TeMBbl;

C) BCe pe3epBUPOBaHMSA, Npeaynpexparollyo CUrHanmsauno n Apyrue TexHuyeckne ocob6eHHOCTH,
KoTOpble o6ecneynBatoT 3aLnUTy CUCTEMbI OT OTKA30B.

5.2.2.5 Tlyck, akcnnyaTauus, ynpas/ieHue u TeXxHuyeckoe obcnyxmsaHune

CraTtyc pa3nnyHbIX PeXMMOB 3KCNyaTaLn CUCTEMbI, a TakkKe U3MEeHEeHNA KOHAUrypaumm nam nonoxe-
HMSA CUCTEMbl U ee KOMIMOHEHTOB B TeYEHMe pas/INyHbIX CTaguii akcnayarauuv Ao/MKHbI ObiTb onpeAesneHsbl.
MuHMManbHble Tpe60BaHNA KPYHKLMOHUPOBAHNIO CUCTEMBI AO/MKHbI 6bITh ONpeAeneHbl Tak, YTOObl KpUTEPUM
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oTkasa u/vnm paboTocnocob6HOCTH BbI/IN YETKUMU U MOHATHLIMU, Tpe6oBaHNA KTOTOBHOCTU UM 6e30nacHOCTH
cnepyet ycTaHaBNMBaTb HA OCHOBE 3afaHHbIX MUHMMAasbHbIX YPOBHEWH DYHKLMOHMPOBAHUS, HEOBX04UMbIX
4Nns paboTbl, 1 MaKCHMasbHbIX YPOBHEN NOBPeXAeHUS, AoNyCKatoLWmX NpueMky. Heo6xoa1MmMo MMeTb TOYHYIO
nHdopmaumio:

a) 0 NPOAOIHKMTENBHOCTY KaXAoN OYHKLMUW, BbINOTHAEMOW CUCTEMOIR;

b) 06 MHTepBasie BpeMeHn Mexay neprognyeckumm NcnbliTaHnamu;

C) O BPEMEHM BbINOJIHEHNS KOPPEKTUPYIOLMX AENCTBUIA [0 NOSBNEHMS Cepbe3HbIX NOCNeACTBUA ANs
CUCTeMbl;

d) oBcex Mcnonb3yembix CpeacTBax, yCioB/aX OKpyxatoLleli cpefbl n/uny nepcoHane, BKAOYaa UHTep-
chelicbl 1 B3aMMOAENCTBUA C oneparopamu;

e) o pabouymx npoueccax Npu 3anycke CUCTEMbI, OTKIIOYEHUN U ApYTruX nepexofax (peMoHTe);

f) 06 ynpaBneHun B npoLiecce cTaguii akcnayarauum;

0) O NponIaKTUYECKOM W/VUIN KOPPEKTUPYIOLLEM TEXHUYECKOM 0BCNYXMBaHWUN;

h) o npoueaypax ucnblTaHWii, ecnn Ux NPOBOAAT.

YcTaHOBNEHO, YTO O4HUM U3 BaXHbIX NpMMeHeHuii FMEA fABnsieTca nomollb B pa3paboTke cTtpaterum
TexHU4eckoro o6cnyxmeanuns. NHpopmaums o cpeacteax, 060pyA0BaHNM, 3anacHbIX YacTAX A1 TEXHUYECKO-
ro 06CNyXMBaHNA f0/MKHA O6bITb U3BECTHA TaKXKe AN NpeAynpexaatoLero 1 KoppekTUpyLLLero TeXHNYeckoro
06CyXnBaHus.

5.2.2.6 Okpyxatowias cpega cucTembl

YcnoBus okpyxatoLeit cpefbl CUCTEMbI JO/MKHbI ObITb ONpeAeneHbl, BKI0Yas BHELIHWE YCI0BUA NYCO-
BUSA. CO3AaHHbIe APYTMMU HAXOAALWMMUCS PAAOM cuctemamu. [1ns cucTeMbl AO/MKHbI 6biTb ONUCaHbLI €e OTHO-
LeHNa. B3aMMO3aBMCMMOCTM UWAW B3aMMOCBSA3W CO BCNOMOraTeflbHbIMW WAW APYTMMU  cucTemMamum u
WHTepdheicaMmn 1 c nepcoHasiom.

HacTtagvm npoekTMpoBaHus He BCe 3TV faHHble U3BECTHbI, 1 NO3TOMY JO/MKHbI ObITb UCNOb30BaHbI NPU-
6nVXKeHNa 1 npenonoxeHns. Mo Mepe NPOABMXEHWUA MPoOeKTa W YBENWYEeHUA AaHHbIX 415 yyeTa HOBOW
NH OpMaLMN NN N3MEHEHHbIX NPeANON0XeHNI N NPUBGAMKEHNI HE0BXO0ANMO BbINMONHATL U3MeHeHuss FMEA.
Yacto FMEA npumeHsioT gns onpegeneHns Heo6xo4uMbIX YCI0BUiA.

5.2.3 OnpepgeneHve BMA0B 0TKa3oB

YcnelwHoe yHKLMOHMPOBaHME CUCTEMbI 3aBUCUT OT PYHKLIVOHNPOBAHNA KPUTUYECKUX 3N1IEMEHTOB CUC-
TeMbl. 115 oUueHKN PYHKLMOHNPOBAHWSA CUCTEMbI HE06X0AMMO NAEHTURULMPOBATL €€ KpUTUYECKNE IN1EMEH-
Tbl. 9heKTMBHOCTL Mpoueayp MAeHTUdUKaLM BUAOB OTKA30B, WX MPUYMH W MOCNEACTBUIA MOXET ObiTb
noBbILEHA C NOMOLLbIO NOAFOTOBKM CMMCKa OXWUAaeMblX BUAOB OTKA30B HA OCHOBE C/efyoLWmnX AaHHbIX;

a) HasHayeHus CUCTEMbI:

b) 0COGEHHOCTEN 3N1EMEHTOB CUCTEMBI.

C) pexuma paboTbl CUCTEMBI;

d) TpeboBaHWii K aKchyaTaunm:

€) OorpaHu4YeHuin No BpeMeHu;

f) BO3aelicTBUIA OKpyXatLein cpeqpl;

4) paboyunx Harpysok.

Mpumep cnncka o6LWmMX BUAOB OTKa30B npueefeH B Tabnuue 1.

Ta6nunya 1— MNpumep o6WNX BUAOB OTKa30B

Howmep Buaa otr.aza HavmeHoBaHWe Buga oTkasa
1 OTka3 B npouecce (PyHKLNOHNPOBaHNA
2 OTKa3, cBfA3aHHbI C HecpabaTbiBaHWeM B yCTaHOB/IEHHOE BpeMs
3 OTKa3, CBA3aHHbIN C HenpekpalweHnem pa6oTbl B yCTaHOB/IEHHOE BpeMs
4 MpexaeBpemMeHHOe BKIOYEHNE

MpumeyaHMUe — IOTOT CMNUCOK ABJIAETCA TOMIbLKO MPUMEPOM. Pas/inyHbIM TUNam CUCTEM COOTBETCTBYIOT pas-
JINYHbIE CNNCKA.

DaKTUUECKN Kaxaplii BUA OTKA30B MOXHO OTHECTM K OfHOMY W/IM HECKOSIbKAM U3 YKa3aHHbIX 06LMX
BUAO0B. OHAKO 3TV 06LL1e BUAbl 0TKA30B MME0T C/INLLKOM LWMPOKYto 061acTb aHanusa. CnefoBartensbHo, Cnu-
COKHEO0O6X0AVMO PacLUMpUTb, YTOGbI CY3WThb FPYMy 0TKA30B, OTHECEHHYIO KMCCeAyeMoMy 06LLeMy BUAY OTKa-
30B. Tpe60oBaHus K NapaMeTpam ynpas/ieHus BXOAAMU U BbIXOAAMU, a TaKKe NoTeHLMabHbIe BUAbl 0TKA30B
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JOMKHBI ObITb MAEHTUMULMPOBAHLI U ONKUCaHbl Ha CTPYKTYPHOW cxeme HagexHocTn obbekta. Heob6xoammo
OTMETUTb, YTO OAUH BUJ OTKA30B MOXET MMETb HECKO/ILKO MPUYUH.

BaxxHO, 4TO6bI OLleHKa BCex 06bEKTOB B Npegenax rpaHunL, cCucTeMbl Ha CaMOM HUKHEM YPOBHE AN U eH-
Tuchmnkauum Bcex noTeHuMaibHbIX BUAOB O0TKA30B Oblia cornacoBaHa € LensMu aHanmsa. 3ateM nposogsT
nccnefoBaHus, nNo3sonsawLwWwmne onpefennTb BO3MOXHbIE OTKa3bl, a TakXe NocnefCcTBUSA 0TKa30B /19 NoACuUC-
TeM 1 OYHKLMWIA CUCTEMBI.

MocTaBLUMKN KOMMIEKTYIOLLMUX AOKHbI MAEHTU(MLMPOBATL NOTEHUMabHbIE BUAbLI OTKA30B A1 CBOei
npoAykuuu. O6bIYHO AaHHbIE O BUAAX OTKa30B MOTYT 6blTb NOyYEHbI U3 CNEAYIOLWUX NCTOYHNKOB:

a) AN HOBbIX 06BEKTOB MOTYT 6bITb MCNO/Ib30BaHbI flaHHble APYrMX 06 bEKTOB C aHaNOTMUYHbIMU DYHKLMER
N CTPYKTYPOM, a Takke pe3ynbTaTbl UCMbITAHWA 3TUX 06BEKTOB C COOTBETCTBYHOLUMI HArpyskamu;

b) ANA HOBbIX 06BEKTOB NOTEHLMabHbIe BUAbl OTKA30B U UX MPUYNHBLI ONpeaensaoT B COOTBETCTBUN C
Lensamu NpoekTMPOBaHNA NAeTaNbHbIM aHaIN30M hyHKL M 06bekTa. ATOT MeToA NpeanoyTuTeIbHee npuse-
[eHHOrO B Mepeyunc/ieHnm a), NoCKosIbKY Harpysku n HermnocpeacTBEHHO (PYHKLMOHUPOBaHKe MOTyT pa3nnyaTb-
CA ANA aHanorMyHblXx 06bekToB. [Mpumepom Takol cuTyauum moxeT ObiTb ucnonb3oBaHne FMEA gns
06paboTkM CUrHanoB npoueccopa, OT/IMYHOrO OT TaKoro e npoueccopa, UCNosib3yemMoro B aHasIorMyHoMm
NpoekKTe;

C) ANns 06BEKTOB B 3KCMlyataumn MoryT 6bITb MCNOSIb30BaHbI AaHHbIe 0TYETOB, OTHOCALLMXCA K 06CNy-
XVBaHWIO 1 OTKa3am,;

d) noTeHumanbHble BUAbI OTKA30B MOrYT 6bITb ONpefesieHbl Ha OCHOBE aHanu3a (OyHKLMOHAIbHbIX 1
husnyecknx napameTpos, XxapakTepHbiX 418 paboTbl 06bekTa.

BaxHO, 4TOObI BUABI OTKA30B He OblV NPOMYyLLEHbI N3-3a OTCYTCTBUSA AAaHHbIX, @ Ha4aslbHble OLeHKN 6binn
yNyulleHbl HA OCHOBE Pe3y/nbTaToB UCMbITAHUIA U faHHbIX NPOABUXKEHUS npoekTa. B cootBeTcTBUM ¢ FMEA
Heo6X0ANMO BECTH 3anucK cTaTyca TakMx OLEHOK.

NaeHTudmkaumsa BuoB 0TKa30oB U. Npu He06X0AUMOCTU, ONpeAesieHne KOPPEeKTUPYOLWUX AeliCTBUI Npo-
eKTa. npegynpexgaaroLmnx 4eicTBuii 4na obecneveHns KayecTsa unm feiicTBriA N0 TEXHUYECKOMY 06cnyxuBa-
HVIO NPOAYKLMN NMEIOT rNaBHoe 3HauyeHne. bonee BaXHO MAEHTUMLMPOBATL U. MO BO3MOXHOCTU, CMAMYNTL
nocneACcTBNSA BUAOB OTKA30B MepamMmn NPOEKTUPOBaHUSA, YeM 3HATb BEPOATHOCTL UX NoaBAeHus. Ecnv TpyaHo
Ha3HayuTb NPUOPUTETBI, MOXHO NOTPe6oBaTb NPOBeAEHNA aHaIn3a KPUTUYHOCTHU.

5.2.4 TIpUYnHbI OTKA30B

Haunbonee BepoAaTHbIE MPUYUHBI K&XA0M0 NOTEHLNABHOTO BUAA 0TKa30B A0/MKHbI ObITb UAEHTUMULNPO-
BaHbl 1 ONUcaHbl. Tak kak BU 0TKa30B MOXeT UMeTb HECKO/IbKO MPUYMH, Hanbosee BEPOSITHbIE He3aBUCHMbIe
NPUYMHBI K&XA0ro Buaa 0Tka3oB A0/KHbI OblTb MAEHTU(MLMPOBaHBI Y ONUCaHbI.

NaeHTUdUKaLmsa nonvcaHme NpuyrH oTKa3oB He Bcerga Heo6xoAnMbl A1 BCEX BUA0B 0TKa30B, UEHTU-
dvumpoBaHHbIX NPy NpoBeAeHnn aHanusa. aeHTudukaumns n onmcaHne NpuYnH 0TKasos 1 NPeasIoKeHnii no
UX YCTP@HEHMWIO AO/KHbl GbITb BbIMOMHEHbI HA OCHOBE M3yYeHWUst NOC/MeACTBUIA OTKA30B U UX TAXECTU. Yem
TshKenee NocnefcTBysA BuAa 0Tka3oB, TeM 60/1ee TOYHO JO/MKHbI ObITb NAEHTUMLMPOBaHbI M ONKCaHbl NPUYK-
Hbl 0TKa30B. B NpoTMBHOM cnlyyae aHaNUTUK MOXET NOTPATUTb HEHYXXHbIE YCUINSA HA AeHTUMKaLMo NpUYnH
Taknx BUA0B OTKA30B, KOTOPbIE HE BAUAIOT Ha (DYHKLMOHUPOBAaHWE CUCTEMBI U UMEIOT OYEeHb HE3HaYnTe b-
Hble nocnefcTeusA.

MpuynHbI 0TKA30B MOTYT 6bITh ONpeeneHbl Ha OCHOBE aHann3a aKcnayaTaunoHHbIX 0TKa3oB uan oTka-
30B B NpoLecce UcnbiTaHnii. ECv NpoekT ABAAETCA HOBLIM 1 He MeeT NpeLeeHToB, NPUYNHbLI 0TKa30B MOTyT
6bITb YCTAHOB/EHbI 3KCNEPTHLIMU MeTO4aMU.

Mocne naeHTndUKaLMm NPUYMH BUAOB OTKA30B HA OCHOBE OLEHOK WX NOSIBNIEHUSA U TAXECTU nocnej-
CTBWI1 OL,EHNBAOT PEKOMEHAOBaHHbIE [eCcTBUSA.

5.2.5 MocneacTteua oTkasa

5.2.5.1 OnpepgeneHue nNocneacTeuii oTkasa

MocnepfcTeue oTkasa ABNAETCA pe3yNbTaToM AeliCTBMA B1Ua 0TKa30B B TEPMUHAX SKCNyaTaumm, pyHk-
LMOHMPOBaHUS Waun cratyca cuctemol (cM. onpegeneHue 3.4). MNocneacTsre oTkasa MOXeT OblTb Bbl3BaHO
OAHUM VNN HECKOSIbKMMMW BUAMW OTKa30B OAHOIO WU HECKOJSIbKUX 06 BEKTOB.

MocnepcTBmA Kaxaoro Buga oTkasos A1 YHKLUNOHMPOBAHNS 3N1EeMEHTOB, (DYHKLMN Ux cTatycacucTe-
Mbl LO/KHbI 6bITb MAEHTUDULMPOBAHbI, OL,eHeHbI 1 3aperucTpmpoBaHsbl. [lelicTBUSA TEXHNYECKOro 06CnyxmBa-
HUA U Lesim cUcTeMbl Takke JO/DKHbI ObITb PACCMOTPEHbI BCSAKWI pas, korga ato Heobxoagumo. MNocneacTens
oTKa3a MOryT BO3[eCTBOBAaTb Ha CNeayoLnii N. B KOHEYHOM CYeTe, Ha BbICLLUI YPOBEHb aHaN3a CUCTEMBI.
[Mo3aToMmy Ha Kax0M YpOBHe Noc/eACTBUS 0TKA30B JO/IKHbI ObITb OLeHeHbI 415 crefytoLero, 6o1ee BbICOKOro
YPOBHS.

5.2.5 2 JloKanbHble nocneacTsnsa oTkasa

BbipaxeHune «/ioKkasibHble MOoCnefCTBUA» OTHOCUTCA K NOCNEACTBUAM BUAa 0TKasa [/1a paccmarpusae-
MOrO0 3/1IeMeHTa cucTemsbl. [ocnefCcTBUS KaxA0oro BO3MOXHOMO oTkasa Ha Bbixofe 06bekTa f0/MKHbI ObITb ONu-
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caHbl. Llenb naeHtTUdmnkaumm nokanbHbiX NOCAEACTBUIA COCTOUT B 06ecneyYeHny OCHOBaHWUIA AN OLEHKM
CYLLLECTBYIOLMNX aNbTEPHATUBHbIX YCIOBUIA UK pa3paboTky pekoMeHLyeMbIX KOPPEKTUPYOLWUX AelicTBWA. B
HEKOTOPbIX CyYasx MOXeT He 6bITb JIoKaNbHbIX MOCNEACTBUIA, KDOME CamMoro oTkasa.

5.2.5.3 TllocneacTBuA oTKasa Ha ypoBHE CUCTEMbI

Mpu naeHTUcbMKaLMn nocneacTBuii Ana cuctembl B LLENOM NOCNEeACTBUAA BO3MOXHOIO oTkasa Ans
BbICLLIEr0 YPOBHSA CUCTEMbBI ONpeaensaioT Y OLeHNBatoT Ha OCHOBE aHasin3a Ha BCEX MPOMEXYTOUHbIX YPOBHSX.
MocnefcTensA BbICLIETO YPOBHSA MOTYT 6bITh pe3yibTaTOM MHOIOKPaTHbIX 0Tka3oB. Hanpumep, oTkas ycTpoii-
cTBa 6€30MNacHOCTM NPUBOANT K KatacTpomyeckum nNocnefcTBUsaM A1 CUCTEMbI B LLe/IOM TOJIbKO B Criyyae
oTkasa ycTpoiicTBa 6€30nNacHOCTM O4HOBPEMEHHO C BbIXOAOM 3a A0MYyCTUMble NpeAenbl r1aBHOoW OyHKLUN
CUCTEMbI, 419 KOTOPO NpefHa3Ha4YeHo YCTPOCTBO 6€30NacHOCTN. 3TN NOCNEACTBUSA, ABNAOLWMECS Pe3y/ib-
TaTOM MHOTOKPaTHbIX OTKa30B, A0/MKHbI ObITh YKasaHbl B pabouunx Tabnuuax.

5.2.6 MeToabl 06HapyXeHNsa 0TKa3oB

[na kaxporo supa otkasa aHa/MTUK AO/KEH onpefenntb cnocob obHapyxeHus oTkasa W CpeAcTsa,
KOTOpble No/ib30BaTe b UK CReLnanmncT No TEXHUYECKOMY 06CTyXXMBaHUIO NPUMEHSAET ANS 4MarHoCTUKM OTKa-
3a. [lInarHocTuka OTKa3oB MOXEeT ObITb BbIMO/IHEHA C NPUMEHEHMEM TEXHUYECKUX CPeACTB, MOXET ocylle-
CTBNIATLCS aBTOMATUYECKMMUN CpeACcTBaMU, NPeAyCMOTPEHHbIMU B KOHCTPYKL MK (BCTPOEHHOE TECTMPOBaHe),
aTakke NyTem BBeeHWs cneunanbHoi npoueaypbl KOHTPONSA A0 Havana paboTbl CUCTEMbI MU NPY TEXHUYEC-
KOM 06cnyxunsaHuu. lnarHoctTuka MoxeT 6bITb NPOBEAEHA MPU 3aMnycke cCUCTEMbI B npoLecce ee PyHKLNOHN-
poBaHVA Wan yepes3 yCTaHOB/IEHHbIE VHTepBasibl BpeMeHW. B nobom crnyyae nocne AMarHOCTUKM OTkasa
[OMXEH OblTb YCTPaAHEH OMAacHbI pexum akcnayaTaumu.

Buabl 0TKa3oB, kKpome paccmaTpuMBaemMoro, KOTopble UMeKT UAEHTUYHOE NMPosiBNeHne, AO/KHbI 6bITb
npoaHann3npoBaHbl 1 nepeyncneHsl. Cnefyet pacCMOTPeTb HEO6X0AUMOCTb OTAE/NbHON ANAarHOCTUKN OTKa-
30B pe3epBHbIX 3/1IEMEHTOB B npoLecce paboTbl CUCTEMBI.

Ona FMEA KOHCTpyKUUM nNpy 06HapyXeHnn 0TKa3oB UcCNefyloT, C Kakoli BepOATHOCTbIO, Koraa v rae
Hef0CTaToK KOHCTPYKUMKM 6yaeT naeHTudnumpoBaH (C MOMOLLBI0 aHanu3a, MOAEeNMPOBaHNs, UCIbITaHWUi n
7.4.). Ans FMEA npouecca npu 06HapyXeHny 0TKa3oB paccMaTpuBaloT, C Kakoli BEPOATHOCTLIO U rae HegocTar-
KW 1 HECOOTBETCTBMSA npoLuecca MoryT 6biTb MAEHTU(MLMPOBaHb! (HanpumMep, onepaTopoM npu cTaTucTuyec-
KOM ynpaB/ieHMn NpoLeccoM, B NpoLecce KOHTPONA KayecTBa Wv Ha 6onee no3gHux atanax npouecca).

5.2.7 YcnoBua KoMmneHcayunm otkasa

NpeHTndrkaums Bcex ocobeHHoCTel KOHCTPYKUMW Ha faHHOM YPOBHE CUCTEMbI UK ApYyrux mep 6e30-
nacHOCTW, KOTOPbIE MOTYT NPefoTBPATUTb UM YMEHbLUUTL NOCNEACTBUSA BUAOB OTKa3a, ABSETCA Ype3Bblyaii-
HO BaxHOW. FMEA pgo/mkeH 4yeTKO nokasaTb WCTUHHOE AeicTBMe 3TUX Mep 6e30MacHOCTU B YC/IOBUSX
KOHKpeTHOro euja oTkasa. Mepbl 6e30MacHOCTH, NPENATCTBYIOLLNE OTKa3y, KOTOpble AO/MKHbI ObITb 3aperuc-
TpupoBaHbl B FMEA. BktoualoT B cebs cneayolee:

a) pe3epBUPOBaHHbIe 06BEKTLI, KOTOPbIE JONYCKAKT ANNTENbHYI0 paboTy, eCNN OAMH WU HECKOSIbKO
3/1eMEeHTOB OTKasanu,

b) anbTepHaTVBHbIE CpeacTBa paboThl;

C) MOHWTOPUHI WY CUTHA/bHbIE YCTPOICTBA,;

d) nwo6ble apyrne meToabl U cpefcTBa 3heKTUBHOW paboThl UK OrpaHnyeHns yuiepoa.

B npouecce npoektuposBaHua (PyHKUMOHA/bHBIE 3/IEMEHTHLI (annapaTHble cpefcTea W nporpammMmHoe
ob6ecneyeHne) MoryT 6bITb HEOAHOKPATHO NePecTPOeHbl MK NepetopMMpPOBaHbI, & Takke MOryT 6bITb 3me-
HeHbl X BO3MOXHOCTW. Ha kaxAoi cTafnn Heo6XoANMOCTb aHann3a nAeHTUMULMPOBaHHbIX BUAOB OTKa30B U
npumeHernna FMEA gosmkHa 6biTb NOATBEPXAEHA UK faxe nepecMoTpeHa.

5.2.8 Knaccudunkauua Taxectn oTkasa

TaxecTb OTkasa SABNSeTCA OLEHKON 3HaYMMOCTUN BANAHWA NOCNeCTBUIA BUAa oTkasa Ha thyHKLMOHNPO-
BaHve o6bekTa. Knaccudmkauma TaxecTn otkasa, 3aBucsLlas ot ocobeHHocTel npuMmeHeHns FMEA. paspa-
60TaHa C y4eTOM HECKONbKUX (hakTopoB:

- XapaKTepuCTUKN CUCTEMbI B COOTBETCTBUM C BO3MOXHbIMU OTKa3aMu, 0CO6eHHOCTSIMM Nofib3oBaTeneit
W OKpyXatoLLei cpeasbl;

- (DYHKLMOHa/IbHbIX NapamMeTpoB CUCTEMbI UKW NpoLiecca;

- No6bIX TPe6oBaHWI 3aKka3ynKa, YCTaHOB/IEHHbIX B KOHTPAKTe;

- 3aKoHoAaTebHbIX TpeboBaHuii 1 TpeboBaHMn 6e3onacHoCTy;

- TpeboBaHwuii, CBA3aHHbIX C rapaHTUiHbIMKN 06A3aTe/IbCTBAMM.

B Tabnuvue 2 npueeaeH npyMep kavyecTBeHHO KnaccuduKaLmm TAXeCT NocneAcTBuli Npu BbINMOSIHEHWN
ofHoro u3 Tunos FMEA.

to
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Tab6nuuya 2— VnnocTpaTUBHbBIA NpUMep Knaccudukaumm TSHKECTU NOCNeACTBUI oTkasa

Homep knacca HavmeHoBaHue Knacca o o
OnvcaHne NocrecTBUA OTKasa A/1s1 NoAeli v OKpyXatoLLeii cpefbl

TSHKECTM OTKasa TSHKECTN OTKasa

v KaTactpochuueckuii Bupg oTkasa MOXeT MPUBECTW K NPeKpalieHUI0 BbIMOJIHEHNUS MEPBUYHbIX
hYyHKLMIA CUCTEMBI 1 BbI3bIBaeT TsKe/lble MOBPEX/AEeHNS CUCTEMbI 1 OKPYXato-
e cpeabl U/Mnu rméensb 1 TAxenble TpaBMbl Ntoael

1] Kputnueckunii Bua oTkasza MOXeT MpPUBECTU K MpekpaweHWto BbINOSIHEHUA MNEePBUYHbIX
hYHKLMIA CUCTEMBI U Bbi3blBaeT 3HaUNTE/IbHOE NOBPEeX/JeHNe CUCTEMbI U OKPY-
Xarolei cpefpbl, HO He npejcTaBseT cO60il Cepbe3HON Yrpo3bl XU3HU UK
340pOBbLIO Ntoaei

Il MuHUMaNbHbIR Bua oTkasza MOXeT yXyAWunTb BbINOMHeHNe PyHKUMiA cuctembl 6e3 3ameT-
HOro NMOBPEeXAEHWNS CUCTEMbI UMW YTPO3bl XU3HW UK 3[40POBbLIO tofei

| HUUTOXHbI Bup oTkasa MoOXeT yXyALWNTb BbINOSHEHNE (DYHKLWI CUCTEMbBI, HO HE BbI3bl-

BaeT NOBPEXAEeHU CUCTEMbI U He CO34aeT Yrpo3bl XMU3HU 1 3[40POBbIO Ntoaei

5.2.9 YacTtoTa unv BepoATHOCTb NOSAB/IEHUA OTKa30B

YacTtoTa unm BEpPOATHOCTb MOSAB/EHUS KaXAOro BuAa oTkasa [o/MHKHA ObiTb onpegeneHa A/s OLeHKU
nocneAcTBUiA NN KPUTUYHOCTU OTKA30B.

[ns onpepeneHns BepoATHOCTM NOSIBAEHNA BUAa 0TKasa, NoMUMO ony6/IMKoBaHHON nHdopmMauum 06
VNHTEHCVBHOCTV OTKA30B, O4EHb BaXXHO PACCMOTPETh peasibHble YC0BUSA PYHKLVMOHNPOBAHNSA KaX40ro KOMMo-
HeHTa (3Konoruyeckme, MexaHuyeckme uunm sneKkTpuyeckue Harpysku), XxapakTepucTuku KOTOPOro BHOCAT
CBOVi BKNaf B BEPOSATHOCTb NOAB/EHNA 0TKasa. 3TO HE06X0AMMO, NOCKO/IbKY COCTaBAAOLWME NUHTEHCUBHOCTU
0TKa30B W. cNiefjoBaTeslbHO, MUHTEHCUBHOCTbL paccMaTprBaeMoro Buaa otkasa B 60/bLUIVHCTBE CyvaeB yBenu-
4ynBalTCH BMECTE C yBE/NIMYEHNEM BO3eACTBYHOLMX HArpy30K B COOTBETCTBUMN CO CTENEHHbLIM WM IKCMOHEH-
LuuanbHbIM  3aKOHOM. BeposTHOCTbL MOsIBNEHUA BWUAOB OTKA30B [/11 CUCTEMbl MOXHO OLUEeHMBaTb C
1cnosib3oBaHuem:

- J@aHHbIX PECYPCHbIX UCMbITAHWIA;

- BOCTYNHbIX 6a3 AaHHbIX 06 UHTEHCMBHOCTSIX OTKA30B;

- AaHHbIX 3KCN/TyaTalMoHHbIX OTKa30B;

- AaHHbIX 06 0TKa3ax aHasIorMyHblIX 06BEKTOB WM KOMMOHEHTOB aHafI0rMYyHOro Knacca.

OLeHKN BEpOATHOCTN NosiBNEHNS oTka3a FMEA oTHOCAT KonpeAeneHHomy nepuofy speMeHun. O6bI4HO
3TO rapaHTUiiHbIA NEePUOA WA YCTaHOB/IEHHbIV CPOK CAYX6bl 06BeKTa uav NpoAyKLun.

lMprMeHeHNe YacTOTbl U BEPOATHOCTU NOSIB/IEHMA OTKa3a Pa3bACHEHO HUXE MPU ON1caHumn aHanunsa Kpu-
TUYHOCTMW.

5.2.10 Mpouepypa aHanunsa

Bnok-cxema, npvBefieHHas Ha pUCyHKe 2. nokasbiBaeT 06LLyI0 nNpoLefypy aHanmsa.

5.3 AHanus BUAO0B, NOCNEACTBUIA U KpUTUUHOCTU O0TKa3oB (FMECA)

5.3.1 Uenb aHanusa

Byksa C. BkoyeHHasa B abbpesnatypy FMEA. o3HavaeT, 4To aHanv3 BuAa 0TKa3oB NPUBOAUT Takxe K
aHanusy KputuyHoctu. OnpefenieHne KpUTUYHOCTM nofpasyMeBaeT MCMo/ib30BaHWe KayeCTBEHHOU Mepbl
nocneacTBuii BUA0B 0Tkasa. KpUTUYHOCTb UMEeeT MHOXECTBO onpefeneHnii n cnoco6oB n3MepeHus, 60bLUNH-
CTBY 13 KOTOPbIX NpucyLy, 6/IM3KNIA CMbICN: BO3[EeACTBUE WX 3HAYMMOCTb Bufa 0Tkasa, KoTopblil He06X04MMO
YCTPaHUTb MU CMATYUTb €ro NocNeacTBuss. HekoTopbie N3 3TUX CNOCO60B U3MepeHus 06 bSACHEHbI B 5.3.2 1
5.3.4. Llenb aHanusa KpMTUYHOCTM COCTONTE Ka4eCTBEHHOM OnpeaeieHN OTHOCUTENbHOM BENNUMHBI KaXA0ro
nocneAcTBus oTkasza. 3HauyeHWs 3TOW BEMYNHBI UCMONb3YIOT AR YCTAHOBNEHUS NPUOPUTETHOCTU AeliCTBUI
N0 yCTPaHEHW0 OTKa30B WM CHUXEHWIO UX MOCIeACTBUNA HA OCHOBE KOMOWHALMA KPUTUYHOCTW OTKa30B U
TSXKECTU UX NoCneAcTBuiA.

5.3.2 Puck R u 3HayeHne npunoputetHocTun pucka (RPN)

OfHUM 13 METOL,0B KO/IMYECTBEHHON OLLEHKN KPUTUYHOCTY ABASETCH onpeesieHne 3HayeHns npmopu-
TeTHOCTM pucka (Risk Priority Number (RPW1>)]. Puck B 3ToM cnyyae oLeH/MBalT CyObeKTUBHO Mepoii Taxec-

1’ BeniMunHa, xapakTepusyoLas TSXecTb NOCNeACTBUNA.
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PucyHok 2 — 6n0k-cxemMa aHanmsa

™ I'IOCI'Ie,D'CTBI/IVI N BEPOATHOCTbKD BO3HUMKHOBEHUA OTKasa B TeyeHue 3afaHHOro nepuoda BPEMEHU

(ncnonb3yemoro ansa aHanusa). B HekoTopbIx cnyyasx, Korga aToT cnocob HempumeHuM, Heob6xoamMMo obpa-
TUTbCS K 60s1ee NPoCToi popme HekonmyecTBeHHoro FMEA.
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B kauecTBe 06LLeli Mepbl NOTEHLMaNbHOro pucka R BHekoTopbix Tunax FMECA ucnonb3yoT BeIMumHy
R=SP.

rae S — 3HauyeHve TSXeCTU NoCNeACcTBUiA, T. €. CTeNeHN BAMSAHUS O0TKasa Ha cucTeMy Wau nofb3oBaTens
(6e3pa3mepHas BenmuyvHa);
P — BepoATHOCTb NosiBNeHus oTkasa (6e3pasmepHas BenuuunHa). Ecnu oHa meHbwe 0,2. ee MOXHO
3aMeHUTb 3HaYeHNEM KPpUTUYHOCTU C, KOTOPOE UCMO/b3YI0T B HEKOTOPLIX KOJIMYECTBEHHbIX METO-
Aax FMEA. onucaHHbIX B 5.3.4 (OueHka BEepOSITHOCTY MOSB/IEHNS NOCNeACTBUIA 0TKasa).
B HekoTOpbIX NpuMeHeHnsax FMEA nnn FMECA fONONHUTENBHO BbIAENAT yPOBEHL 06HAPYXEHNS OTKa-
3a 415 cUCTeMbI B Lie/IoM. B aTuX ciyyasx ucnonb3ytoT 4ONOTHUTENbHO 3HaYeHne obHapyxeHns otkasa D (Tak-
Xe 6e3pasmepHast BesiMunHa) oa1s popmMupoBaHunst 3Ha4YeHnUst NpUopuTeTHOCTM prucka RPN

RPN = SOD.

rae O — BepoATHOCTL NOSAB/IEHNA OTKa3a A1 3a4aHHOr0 UV YCTaHOB/IEHHOIO Nepuoja BpeMeHu (ata Besin-
YnHa MOXeT OblTb OnpefenieHa Kak paHr, a He hakTmyeckoe 3HauyeHne BepOATHOCTN NOSBEHNN
0TKasa);

D — xapakTepu3yeT 06HapyXXeHue oTkasa 1 npegcrasnseTt cob60i OLeHKy LWaHca uaeHTUnymMpoBaThb 1
yCTpPaHWTb 0TKa3 [0 NOSIB/IEHUs NOCNEeACTBMI NS CUCTEMbI UK 3aKasyvka. 3HadyeHuss D 06bIuHO
paHXxupoBaHbl BO6paTHOM Nopsifike No OTHOLIEHWIO KBEPOATHOCTU MOSAB/IEHNS OTKa3a NN TAXECTU
oTkasa. YeM Bbille 3HaveHue D, Tem MeHee BEpOSATHO 06HapyxeHue oTkasa. bonee H13kas BeposT-
HOCTb OGHapYXeHNs COOTBETCTBYET 60/lee BbICOKOMY 3HauyeHnto RPN v 60/1ee BbICOKOW npuopwu-
TeTHOCTW BUAA OTKasa.

3HaveHne npuopuTeTHOCTM pucka RPN MOXHO ucnosnb3oBaTb 419 YCTAHOBMEHUS NPUOPUTETOB NpuU
cokpalleHuy BU0B oTKkasa. Kpome 3HaueHuss NpruopuTETHOCTUN puUcka, 419 NPUHATUSA PeLLeHns 0 COKpaLLeHum
BW/I0B OTKA30B YUYNTbLIBAIOT, MPex/e BCero, 3HayeHne TAXeCT BUA0B 0TKa3a, nogpasymMesas, 4To Npu paBHbIX
nnun 6:m3knx sHavyeHusx RPN B nepBylo oyepeb 3TO pelleHne cnegyet NpUMeHsiTb K Bugam oTka3os c 6onee
BbICOK/MY 3HAYEHUSAMU TAXECTU OTKa30B.

3TV 3HaYeHWSA MOTYT 6bITb OLLEHEHbI B YAC/TIOBOM BUfE C NPYMEHEeHVeM HeNpepbIBHOW WAn ANCKPETHOM
WwKanbl (KOHEYHOE YMCO 3a4aHHbIX 3HAYEHW).

3aTeM BuAbl OTKA30B PaHXMPYT B COOTBETCTBMU C UX RPN. BbICOKU A NpropuTeT Ha3HavatoT A5 BbICO-
Knx 3Ha4yeHnii RPN. B HekoTopbIX cydasx nocneacTsms 405 BuA0B oTka3oB ¢ RPN. npeBbilaloLwm ycTaHoB-
NeHHbI npegen, ABNATCA HeNpMeMIEMbIMU, B TO BPEMS Kak B ApYTUX C/lyYasx BbICOKME 3HAYEHUS TSXECTM
oTKas3a ycTaHaB/MBaOT He3aBUCUMO OT 3HaueHuit RPN.

PasnnuHble Tunbl FMECA ncnonb3yoT pas/inyHble Wwkasbl 3HaveHuii gnsa S. O n D, Hanpumep oT 1404
unn 5. HekoTtopble Tunbl FMECA, Hanprumep ncnosib3yeMble B aBTOMOGUW/IbHOM NPOMbILLNIEHHOCTU A1 aHa/N-
3a KOHCTPYKLMKU 1 npouecca Npou3BoAcTBa, HasbiBaeMble DFMEA n PEMEA, Ha3HavaloT wkany ot 1 go 10.

5.3.3 CBAa3b FMECA c aHann3om pucka

CoueTaHve KpUTUYHOCTYW U TAXKECTU NOCNEACTBUI XapakTepnsyeT puUCK, KOTOPbIV OT/IMYaeTCA OT 06bIYHO
npUMeHseMbIX NokasaTesieil pucka MeHbLUeli CTPOroCcTblo U TpebyeT MeHbLUe YCUAWi ANa oueHKkn. Pasnnuns
3aK/104aKTCA He TOJIbKO B cnocobe NporHo3a TSXeCcTy NoC/eACTBUI 0Tkasa, HO TakkKe 1 B ONUcaHnmn B3aumoaeii-
CTBUIA MeXAy BHOCAWMMY BKNag chakTopaMu ¢ NOMOLLbI0 06bIYHON BocxoasaL e npoueaypbl FMECA. Kpome
Toro, FMECA 06bI4HO N0O3BO/IIET NPOBECTU OTHOCUTENTbHOE PaHXMPOBaHNe BKNaL0B B COBOKYMHbIN PUCK, B TO
BpeMs KakaHan3 pucka 4718 CUCTEeM C BbICOKMM PUCKOM 06bIYHO OPUEHTUPOBAH Ha NpremaeMblii puck. OgHako
[N19 CUCTEM C HU3KUM PUCKOM W HU3KOW CIOXHOCTbI0 FMECA MOXeT 6bITb 3KOHOMUYecky 6o1ee athpeKTUBHbLIM
1 NOAXOAALMM MeToAoM. Beskuii pas. korga npu BbinonHeHun FMECA o6HapyxumBaeTcs BepOATHOCTbL nocnes-
CTBMWI C BbICOKMM pPUCKOM, 60/lee npefnoyTUTeNlbHbIM SBASETCA UCNOb30BaHe BEPOATHOCTHOIO aHasv3a
pucka (Probabilistic Risk Analysis (PRA)] Bmecto FMECA.

Mo aToli npuunHe FMECA He flonXeH 6bITb MICNOMNb30BaH Kak eAMHCTBEHHbI METO, NPUHATUS PELLEHNS O
NPMEeMsIEMOCTN prUCKa KOHKPETHbIX NOC/eACTBUIA 415 CUCTEMbI C BbICOKMM PUCKOM MW BbICOKOM CMIOXHOCTbIO,
[laxe ecny oueHKa 4acToTbl U TSXXeCTU NOCNeACTBUA OCHOBAHAa Ha 3acC/yXMBaLWmnX AOBEPUE AaHHbIX. ITO
[0/MKHO BbITb 3a4a4eil BEPOATHOCTHOTO aHasm3a pucka, rae 6onblie BAUSIOLWMX NapaMeTpoB (M UX B3aumogeii-
CTBWIN) MOXeT OblTb NPUHATO BO BHUMaHWe (Hanpumep, BpeMms BblAepXKW, BEPOATHOCTb NpeAoTBpalleHuns
nocneAcTBUiA, CKPbITblE 0TKa3bl MEXAHM3MOB 0GHAPYXXEHUS O0TKa30B).

B cooTtBeTcTBUM C FMEA Kaxaoe naeHTuduumposaHHoe nocneacTsrie oTkasa OTHOCAT K COOTBETCTBY!IO-
LieMy Kaccy TskecTu. YacToTy NosBAEHUs COObITWI BbIYUCNAIOT HA OCHOBE faHHbIX06 0TKasax uiu oLeHnBa-
10T 4,19 CCreyeMoi CoCTaBHOW YacTu. YacToTa nosiBNeHns cobbITUI, YyMHOXEHHAsA Ha 3aaHHyto HapaboTky,
JaeT 3HavyeHve KPUTUYHOCTKM, KOTOPOE 3aTeEM NPUMEHSAIOT K LLKa/e HeMoCcpeACTBEHHO, UK. ECNN LLKaia npej-
cTaBnsieT cob60il BEpPOATHOCTb NOSABMAEHUS COObITUA, onpesensoT 3Ty BEPOATHOCTb NOSB/IEHNA B COOTBET-
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CTBUW CO LWIKasION. Knacc TaxecT NoCNefCTBUI U KNacc KPUTUYHOCTM (MM BEPOATHOCTL NOABNEHUS COObITUSA)
ONA KaXKA0ro nocsieicTBMA BMeCTe COCTaB/IAT BEINYMHY NOCAEACTBUA. MOXHO BblAe/INTbL ABA OCHOBHbIX
MeTo[a OLEeHKN KPUTUYHOCTU: MaTpuLy KPUTUYHOCTM U KOHLLENLUMIO NpuoputeTHoCTM pucka RPN.

5.3.4 OnpepeneHve NHTEHCUBHOCTM OTKa30B

Ecnun n3BecTHbl MHTEHCUBHOCTU OTKA30B /19 BUAOB OTKA30B aHa/I0MMYHbIX 06BbEKTOB, OnpefesieHHble
[ANS BHELHNX N3KCNyaTaunoHHbIX YCNI0BUIA, @Ha0TMYHbIX MTPUHATBIM 418 UCCielyeMOoi CUCTEMbI, 3TV 4acTo-
Tbl COObLITUI MOTYT BbITb HENOCPEACTBEHHO UCNO/Ib30BaHbl B FMECA. EC/in MMeTCs MHTEHCUBHOCTM OTKa30B
(a He BUA,0B OTKA30B) A/19 OT/INYHBIX OT HEOOXOANMbIX BHELLHUX VY 9KCNTyaTaluNOHHbIX YCNOBUIA, UHTEHCUBHOC-
TV BULOB OTKA30B [O/MKHbI OblTb paccunTaHbl. [py 3TOM 06bIYHO MCNO/L3YIOT CReaytollee COOTHOLEHME:

X =Xya;pj,
rae X; — oueHka MHTEHCMBHOCTU OTKa3oB /-0 BUAa OTKA30B (MHTEHCUBHOCTb OTKA30B npeanonaraetcs
NMOCTOSAHHOW);
X; — WHTEHCMBHOCTb OTKA30B /-r0 KOMMOHEHTA,;
a, — OTHOLLEeHWe KosimyecTBa /'-ro Buaa oTkasoB K 06L,eMy KONIMYECTBY BUAOB OTKA30B, T. €. BEPOSITHOCTb
TOrO, YTO 06BLEKT ByAeT umeTh /-1l BUA 0TKasa,;
P, — ycnoBHasi BEpPOSITHOCTb MOCNEACTBUA /-0 BuAa 0TKasa.

naBHbIM HEOCTATKOM Takoro MeTofa ABMSETCA HessBHOE NPeAnosIokKeHNe 0 TOM. YTO MHTEHCUBHOCTb
0TKa30B MOCTOSIHHA W YTO MHOTME UCMO/Ib3yeMble NapaMeTpbl NoJlyYeHbl Ha OCHOBE NPOrHO30B WV NPeAnoso-
XeHuni. 3To 0co6eHHO BaXKHO B C/lyyae, KorAa A1 KOMNOHEHTOB CUCTEMbI OTCYTCTBYHOT JldHHbIE O COOTBETCTBY-
IOLLMX MIHTEHCUBHOCTSAX OTKA30B, a MMEeTCs TONbKO pacyeTHas BePOSITHOCTb 0TKa3a 3a yCTaHOB/IEHHOE BpeMsi
paboTbl C COOTBETCTBYHOLNMMN HArpy3Kkamm.

C nomolLblo nokasartenei, yunToiBaloLLMX USMEHEHNS YCIOBUIA OKpYXatoLL el cpebl, Harpy3oK, TEXHU-
4ecKoro 06CNYXMBaHUA, faHHble 06 MHTEHCUMBHOCTAX OTKA30B, MOJIyYEHHbIE B OT/INYHLIX OT WUCCNefyeMbIX
ycnosuax, MoryT ObITb nepecynTaHbl.

PekomeHaaLmy no BbI6OPY 3HaYEHNIE 3TUX NoKasaTenell MOXHO HaliTU B COOTBETCTBYHOLLMX MyGAMKALUAX
no HagexHocTu. CnegyeT TwaTelbHO NPOBEPSATL NPaBUILHOCTL U MPUMEHNMOCTb BbIGPAHHbBIX 3HAYEHUI 3TUX
napaMeTpoB [/1 KOHKPETHO CUCTEMbI U €e 3KCNIyaTaLMOHHbIX PEXUMOB.

B HEKOTOPbIX C/Ty4asx, Takux Kak KOMYeCTBEHHbI MeToA aHasIm3a, 3Ha4eHne KPUTUYHOCTM BrUAa OTKasa
C, (He cBsi3aHHOE C 06 MM 3HAYEHNEM KKPUTUYHOCTM)», KOTOPOE MOXET NPUHUMATL APYroe 3HaUYeHe) NCnosib-
3YHOT BMECTO MHTEHCMBHOCTY OTKA30B /-ro BUAA 0TKa30B X ;. 3HaYEHUe KPUTUYHOCTM CBA3AHO C YC/I0BHOI Yac-
TOTOW 0TKa3a U BpeMeHeM 3KcnyaTaumm U MOXeT 6bITb UCMOMb30BaHO /15 NONyYeHUs 60/1ee peasnucTUUYHoM
OLIEHKM p1CKa, COOTBETCTBYIOLLEr0 KOHKPETHOMY BUAY 0TKa3a, B Te4UeHue 3aaHHOoro BpeMeHn NCnosib30BaHns
npoAayKLuuu.

C, - X,

cis 7
roe t-— Bpemsi paboTbl KOMMOHEHTA B TeYeHWe BCEro 3afaHHoOro BpeMeHu uccnegoBanuii FMECA, ans
KOTOPOro oueHeHa BEPOATHOCTb, T. €. BpeMA aKTUBHOM pa6OTbI /-ro KOMNOHEeHTa.
3HaueHune KPUTUYHOCTU ,CI,}'IFI/-FO KOMNOHEHTa, MMerLero T BMaoB 0TKasos, onpeaenAarT no cpopmyne

C/=
-1

CnepnyeTyyecTb, YTO 3HAYEHME KPUTUYHOCTU HE CBA3AHO C KPUTUYHOCTLHI Kak TaKoBOI. 3TO NNLLb 3HaYe-
HVe. BbluMC/ISEMOE B HeKoTopbix Tunax FMECA u npeacTaBnsiowee coboil 0THOCMTENbHYO Mepy nocresa-
CTBWIA BUAa 0Tka3a 1 BEpPOSAITHOCTY ero NosiB/IeHUs. 34eCb 3HaYeHMe KPUTUUHOCTM ABNISETCSA MEPO pucka, a He
Mepoii NosIBNEHNS OTKasa.

BepoaTHocTb P, nosiBneHns oTkasa /-ro Buga 3a BpeMs /o A NOSYYEHHOW KPUTUUYHOCTU:

P,=1- B Cc>

Ecnun MHTEHCMBHOCTM BMAOB OTKA30B M COOTBETCTBYHOLLME 3HAYEHUS KPUTUYHOCTU Masibl, TO C FpyobiM
NPUGAMXKEHNEM MOXHO yTBEpXAaTb, UTO 4/151 BEpPOATHOCTE nosineHunss mexbwe 0.2 (KpUTUYHOCTbL pas-
Ha 0.223) 3Ha4yeHus KPUTUYHOCTU U BEPOSAITHOCTM OTKa3a OYeHb B/IN3KN.

B cnyyae nepeMeHHbIX MHTEHCUBHOCTEW O0TKa30B UM YacTOT NOSIB/IEHUSI OTKa3a HEOOXOANMO BblUMC-

NATb BEPOATHOCTb NOAB/EHNA O0TKa3a, a He KOUTUYHOCTb, KOTOpasd OCHOBaHa Ha npeAnosioXXeHnn 0 NOCTOAH-
CTB€ MHTEHCUBHOCTU OTKa30B.
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5.3.4.1 Martpuua KpUTUYHOCTU

KpWMTUYHOCTb MOXET 6bITb NpeAcTaB/eHa B BUAE MAaTPULbl KPUTUHHOCTH, Kak nokasaHo Ha pucyHke 3.
CnepgyeT uMeTb B BUAY, YTO HE CyLLLeCTBYET YHUBEPCA/IbHOTO onpeAeneHns KpuTUYHOCTU. KpUTUYHOCTb AO/XK-
Ha 6bITb ONpeAenieHa aHaIMTUKOM U NPUHATA PYKOBOAMTEIeM NporpaMmbl Un npoekTa. OnpegeneHus MoryT
CYyLLEeCTBEHHO Pa3nNnyaTtbCa 419 Pas/IMyHbIX 3ajad.

B maTtpuLie KpUTUYHOCTK, NpeAcTaB/IeHHON Ha pUCYHKe 3. npeanonaraeTcs, YTO TAXEeCTb NOCNeACTBUIA
yBeNnynBaeTCcs C yBenMyeHneM ee 3HaveHns. B aTom cnyyae IVCoOOTBETCTBYET HAMBbICLLEW TAXECTU nocnes-
cTBUiA (rnbenb YenoBeka n/unv notepsa YHKUUM CUCTEMbI, TpaBMbl NTtogein). Kpome aToro, npegnonaraercs,
4YTO Ha OCU OpAMHAT BEPOSITHOCTbL MOSIB/IEHNA BUAA OTKa3a BO3pacTaeT CHWU3Y BBEPX.

3eportooTs
rnosie/ieHns
5
W
4 Bmpapuui
<M
a
©
2 Bunonaku
() 2
1
E)

Bucamiipmex

HiunK)pTy
| n LU \Y
TAMIOM NoarakLITMA

PucyHok 3 — MaTtpuua KpUTUYHOCTN

Ecnu camas BbiCcOkasi BEPOATHOCTb NOAB/IEHNA He NpeBblluaeT 3HavyeHns 0,2, TO BEpOSAITHOCTb nosBsJie-
HUA BUAa OTKasa M 3HaYeHne KPUTUYHOCTU NPUBNN3NTENBHO PaBHbl APYT Apyry. YacTo npu coctaBneHum mart-
pyiLbl KOUTUYHOCTU MPUMEHSIOT CeAYIOLLYIO LKany:

- 3HaueHune KpuTnuHocTy 1 unu E. Npaktuyeckn HeBepOATHBIN 0TKa3, BEPOATHOCTb €r0 NOSB/IEHNS N3Me-
HAeTca B uHTepBane: 0 +P, < 0,001;

- 3HauYeHune KpUTUYHOCTN 2 unn D. Pefknii 0Tkas, BEPOATHOCTb €ro NOSIBIEHNA N3MEHSIETCA B UHTEPBAe:
0.001 “P,< 0,01;

- 3HaueHue KpUTUYHOCTN 3 nnn C. BO3MOXHbIV 0TKa3, BEPOATHOCTb €ro NOAB/IEHNA U3MEHAETCA B UHTEP-
sasne: 0.01 iiP,< 0,1;

- 3HaYEeHNe KPUTUYHOCTU 4 unn B. BEpOATHBIN 0Tka3, BEPOSATHOCTb €r0 NOSAB/IEHNSA U3MEHSIETCS B UHTEP-
Bane: 0,1 iP, <0,2;

- 3HaYeHune KpMTUYHOCTM 5 nnmn A. YacTblil 0TKas, BEPOSATHOCTb ero NosiBIEHNSA U3MEHAETCSA B MHTepBarne:
0,2£P, <1

PvcyHok 3 npuBeeH ToNbKo Ans npuMepa. B apyrnx metogax MoryT 6biTb MCNOMb30BaHbl A5 KPUTUY-
HOCTW 1 TSHKECTU nocneacTBuii gpyrne o6o3HayeHns n onpegeneHns.

B npumepe, npuBefeHHOM Ha pUCYHKe 3. BUA oTka3a 1 umeeT 60/1ee BbICOKYI0 BEPOATHOCTb NOABNEHUS,
4yeM BUf, 0TKasa 2. KOTOPbIV MeeT 60/1ee BbICOKYH TAXEeCTb NOCNeACTBUIA. PelleHne 0 TOM. KakoMy BUAY OTKa-
3a COOTBETCTBYET 60/1e€ BbICOKMI NPUOPUTET, 3aBUCUT OT BUAA LLKASIbI, KTACCOB TSXECTU M YACTOTbl U NCNO/b-
3yemblX MPUHLUWMNOB PaHXWpoBaHUA. XOTSA A8 NMHEWHOW Wwkanbl BUA oTkasa 1 (kak 06blYHO B matpuue
KPUTUYHOCTU) [O/MKEH MMeTb 60/1ee BbICOKYH0 KPUTUUYHOCTb (U BEPOATHOCTbL MOSIB/IEHUST), YEM BUJ OTKasa 2,
MOTYT 6bITb CUTYaLMK, KOTAa TAXKECTb NOCNeACTBUI MMeeT abCoNOTHbLIN NPUOPUTET HaZ YacToToN. B aTom cny-
Yyae Buf oTKasa 2 ABnseTcs 6onee KPUTUUHBIM BUAOM OTKasa. [ipyroit o4eBUAHbIN BbIBOJ, COCTOUT B TOM. YTO
TO/IbKO BUAbI 0TKa3a, OTHOCALLMECH K OAHOMY YPOBHIO CUCTEMbI, MOXXHO 060CHOBAHHO CpaBHMBAaTL B COOTBET-
CTBWU C MATPULLE KPUTUYHOCTK, MOCKOSIbKY BUAbI OTKa3a CUCTEM HU3KOW CTOXHOCTY Ha 601ee HU3KOM ypOBHE
06bIYHO UMET 60/1ee HU3KYIO YacToTy.

Kak nokasaHo BblLle, MaTpuLa KpUTUYHOCTM (CM. PUCYHOK 3) MOXET BbITb MCNOb30BaHa U KA4eCTBEHHO,
N KONINYECTBEHHO.

5.3.5 OueHka npuemMsieMocTu pucka

Ecnun TpebyemMbiM pe3ynbTaToM aHanmsa ABAAETCA Matpuua KPUTUYHOCTM, MOXET 6biTb COCTaBeHa
cxema pacnpefeneHns TSHXecT NocneAcTBUli 1 4acToT NosBAeHUs CobbITUiA. MpremnemMocTb pucka onpege-
NAT Cy6BEKTUBHO UK PYKOBOACTBYOTCA NPOhecCnoHanbHbIMU U (PUHAHCOBLIMU PEeLLEHUSAMY B 3aBUCUMOC-
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TW OT Twna npousBoacTBa. B Tabnuue 3 npuBeAeHbl HEKOTOPbLIE NMPYMEpPb! K1accoB NPUEMJIEMOTO pucka u
MOAUGULMPOBAHHON MaTPULLbl KPUTUUHOCTU.

Ta6nuuya

YacToTta nossieHus
OoTKasa

1 MpakTnyeckn
HEBEPOSTHbIN OTka3

2 Pepkuii oTkas

3 BO3MOXHbI OT-

Kas

4 BepoATHbI OT-

Ka3

5 YacTblil oTka3

3 — MaTtpuua pucka/KpuTM4HOCTN

1
HUYTOXHB I

He3HauuTenbHbie
nocnegcTeusa

He3HaunTenbHble
nocneacTeusa

Tepnumble
nocneacTena

Tepnumble
nocneacTevsa

HexenatenbHble
nocnencTena

YpOBHU TsHKECTU I'IOCﬂe,qCTBI/IVI

2
MuHUMaNbHBI

He3HauuTenbHble
nocneancTeus

Tepnumble
nocneacTeusi

HexenaTtenbHble
nocneacTeuns

HexenaTtenbHble
nocneacTeus

Henpuemnemsble
nocneacTeusi

3
Kputnyeckuii

Tepnumblie
nocneacTeuns

HexenaTesibHble
nocneacTeuns

HexenaTenbHble
nocneacTeus

Henpuemnemble
nocneacTeuns

Henpuemnemble
nocneacTeus

4
KaracTtpodpmueckuii

Tepnumble
nocneacTsns

HexenaTtenbHble
nocneacTeusa

Henpuemnemsblie
nocneacTeus

Henpuemnemblie
nocneacTeusa

Henpuemnemsblie
nocneacTeus

5.3.6 Tunel FMECA u Wwkasbl paHXupoBaHus
Tunbl FMECA, onucaHHble B5.3.2 1 LUMPOKO MCMO/b3yeMble BaBTOMOGUIbHO MPOMBILLIEHHOCTH, 06bIY-
HO NPUMEHSAIOT 415 aHann3a NpoekTa NPoAyKLuMK, a Takxke 419 aHanmsa npoLeccoB NPoM3BoACTBa 3Tol Npo-

LyKUMU.

MeToponorus aHanvsa coBnagaeT c onucaHHbIMU B 06uiem Buge FMEA/FMECA. kpoMme onpegenexuii B
Tpex Tabnuuax 4na 3HavyeHuin Taxectn S. nossnexnns O v obHapyxeHus D.

5.3.6.1 AnbTepHaTUBHOE OnpejesieHne TAXXECTU NOC/eACTBIiA

B tabnuue 4 npuBedeH NpyMep paHxXupoBaHnusa TSXXeCTU NocneACcTBUiA, KOTOpoe 06bIYHO UCMONbL3YIOT B
aBTOMOGWU/IbHON NMPOMBILL/IEHHOCTW.

Ta6nunya 4 — TsxecTb NOCAeACTBMIA BUaa 0Tka3oB

TsbKecTb nocneacTaui

OTcyTcTBYET

OueHb
TenbHasn

He3HaunTenbHas

OueHb HU3Kasa

Hwn3skas

YmepeHHas

Bbicokas

OueHb BbICOKast

OnacHas ¢
npeaynpexaeHnem
06 onacHocTH

OnacHas 6e3
npegynpexaeHus
06 onacHocTn

He3Hauun-

Kputepuia

HeT nocneacteuii

OTaenka (WYMHOCTb) 06beKkTa He COOTBETCTBYeT Tpe6oBaHMAM. [LedekT 3amevatoT
Tpe6oBaTenbHble KMEeHTbl (MeHee 25 %)

OTaenka (WYMHOCTb) O6beKTa He COOTBETCTBYeT TpeboBaHMAM. [ledhekT 3amevaroT
50 % knueHTOB

OTpenka (WyMHOCTb) 06bekTa He COOTBeTCTBYeT TpeboBaHusAM. [lechekT 3amevaroT
60NbLWNHCTBO KNMEHTOB (6onee 75 %)

TpaHcnopTHOe cpeacTBO paboTocnocobHO, HO cucTeMa KomdopTtalyao6eTa paboTa-
eT Ha ocnabneHHOM ypoBHe, MasnioahchekTUBHA. KANEHT UCMbITbIBAET HEKOTOPYK He-
Y/A0B/EeTBOPEHHOCTb

TpaHcnopTHOe cpeacTBO/y3en paboToCNoCO6HbI, HO cuctema komdopTtalygobcTBa He-
paboTocnocobHa. KnneHT ncnbiTbiBaeT gMckomdopT

TpaHcnopTHoe cpeacTBO/y3es1 paboTOCNOCOGHO, HO Ha CHMXEHHOM YpOBHe adhdek-
TUBHOCTU. KNTMEHT O4YeHb Hey[0B/eTBOPEH

TpaHcnopTHOe cpeacTBo/y3en HepaboTocnoco6Hbl (MOTEPss OCHOBHOM hYHKLUN)

OueHb BbICOKWIN YPOBEHb TSXKECTW MOCNeACTBUIA, KorAa noTeHuManbHblii BUA OTKasa
BNMsieT Ha 6e30MacHOCTb paboThbl TPAHCMOPTHOrO CpeAcTBa UMK Bbi3biBaeT HeCOOTBeET-
cTBMe ob6sA3aTeNbHbIM TpeboBaHMAM 6e30MacHOCTM € npegynpexaeHnem o6 onacHocCTU

OueHb BbICOKUI YPOBEHb TSXKECTU MOCNeACTBUIA, KOTAa NOTEHUMaNbHbIA BuA oTKasa
BNUSET Ha 6€30MacHOCTb PaboTbl TPAHCMOPTHOIO CPEeACTBA /MM Bbi3bIBAET HECOOTBET-
cTBUe 06na3aTeNlbHbIM TpeGoBaHUsAM 6e3 npeaynpexaeHnsi 06 onacHocTn

MpumeyaHune — Tabnuuya 3aumcTBoBaHa u3 SAE /1 739 (3).
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PaHr Ta)ecTn nocnefcTenii Ha3HavaloT A5 KaXA0ro Bufa oTka3a Ha OCHOBE B/IMSIHUA NOCNEACTBUIA
0TKa3a Ha cucTemy BLEeoM, ee 6e30MacHOCTb, BbINOTHEHWE TPe6OBaHUIA, Lienei n orpaHnuyeHmnii, aTakxe Buaa
TPaHCMNOPTHOro CpefcTBa Kak CUCTeMbl. PaHr TsaxecTu ykasbiBaloT Ha nucte FMECA. OnpegeneHune paHra
TSXKECTW, NpuBeAeHHOe B Tabnuue 4. ABNSeTCS TOUHbIM A8 3HAYEHWUI TshxecTn 6 v Bbilwe. Ero cnepyeT npume-
HATb B MpUBEAEHHON hopMynmpoBke. OnpegeneHne paHra TsHKecTn oT 3 40 5 MOXeT 6bITb CyObeKTUBHBLIM 1
3aBUCUT OT OCOBEHHOCTEl 3a4aun.

5.3.6.2 XapakTepuCTUK/ MOsBMEHNS OTKasa

B ta6nuue 5 (Takke 3aMMcTBOBaHHOM 13 FMECA. ucnosb3yemoii B aBTOMO6W/IbHOW NPOMBILLIEHHOCTL)
npuBeAeHbl NpUMepbl KaYeCTBEHHbIX Mep, XapakTepusylowux nosiBNeHne oTkas3a, KoTopble MOryT ObiTb
MCnosib3oBaHbl B KOHUenuny RPN.

Ta6bnuua 5— Buabl oTkasza B COOTBETCTBUMN C HACTOTOV U BEPOATHOCTBLIO NOABMEHUA

XapakTepucTrK MosiB/eHVs Biga

oTKaza PaHr O YacTtoTa noseeHna otkasa BeposiTHOCTb
OuyeHb HU3KBA — OTKB3 1 < 0.010 Ha 1000 TpaHCNOPTHbIX cpeacTB/06BbEKTOA S10-*
MB/IOBEPOSITEM
Hus3kasa — oTHOCUTENbHO 2 0.1 Ha 1000 TpaHCNOPTHbIX cpeAcTe/06beKTOB 10 -4
Mano otkasos 3 0.5 Ha 1000 TpaHCNOPTHbIX CPeACcTBIO6BHLEKTOB 510 -4
YmepeHHas — oTkasbl 4 1 Ha 1000 TpaHCMNOpPTHbIX cpeacTe/06beKTOB 10*3
BOIMONKH! 5 2 Ha 1000 TpaHCNOpPTHbLIX cpeacTe/06beKTOB 2 10-3
6 5 Ha 1000 TpaHCMOpPTHbIX cpencTe/06bEKTOB 5 10'3
Bbicokas — Hanuuune no- 7 10 Ha 1000 TpaHCNOPTHbLIX cpeAcTe/06beKToB 10 -2
BTOPHLIX OTKa30B 8 20 Ha 1000 TpaHCMOPTHbLIX cpeacTe/06bEeKTOB 2+10"2
OueHb BbICOKass — OTKas3s 9 50 Ha 1000 TpaHCMOPTHbLIX cpeacTe/06beKTOB 5-10-2
nouThn Hemsbexen 10 > 100 Ha 1000 TpaHCMNOPTHbIX CpeacTe/06bEKTOB r to-'

MpunmeyaHune — Cwm. AIAG (4J.

B Ta6nuue 5 nog «4yacTtoTol» NOHMMaeTCst OTHOLIEeHWe KonmyecTBa 61aronpuaTHbIX ClyvyaeB KO BCEM
BO3MOXHbIM C/Ty4asiM paccmaTpuBaeMoro cobbITUs B TeHeHNEe BbINOTHEHUSA CTPATErMyeckol 3agaqv unm cpo-
Ka cnyx6bl. Hanpumep, Bug oTkasa, KOTOPOMY COOTBETCTBYIOT 3HaYeHMs oT 0 40 9. MOXeT NPUBECTU K 0TKa3y
O/IHOI 13 TpEX CUCTEM B TeYeHue Nepuoja BbINOHEHNA 3afaun. 34ech onpejeseHre BEPOATHOCTM NosBe-
HVA 0TKA30B CBA3aHO C UcC/ieyeMbIM NepruofomM BpeMeHn. PekoMeHayeTcs yKasblBaTb 3TOT Nepuos BpemeHu
B 3arosioBke Tabnumusl FMEA.

Nyywne meTtofbl MOTyT 6bITb NPUMEHEHbI, KOT4a BEPOATHOCTb NOABNEHUS BblUMCEHA 415 KOMNOHEHTOB
1 VX BUA0B OTKA30B HA OCHOBE COOTBETCTBYOLWMNX MIHTEHCUBHOCTE OTKA30B /15 OXMAaeMblX HArpy30K (BHeLL-
HVe aKcnnyaTauroHHble ycnosns). Ecnu Heobxogumas nHcopmMaumus HeoCTyMNHa, OLeHKa MOXeT ObITb Ha3Ha-
YyeHa, HO Mpu 3TOM creynanuncTsl, BoinonHawowme FMEA, JO/TKHbI UMETbL B BUAY, YTO 3HaYEHWe MOosIBNEHUA
oTkasa — 3TO0 KO/IN4eCcTBO O0Tka30B Ha 1000 TpaHCNOPTHbLIX CPeACTB B TeYeHe 3a[,aHHOro UHTepeasna Bpeme-
HW (rapaHTWiiHbI Nepunog, CPoK CnyX6bl TPAHCMOPTHOTO CcpeAcTBa 1 Ap.). Takum o6pa3om, 3To pacyeTHas nm
OLleHOYHas BepPOATHOCTb NOSABEHNA BMAA OTKa3a 3a uccnegyemolii nepuof BpeMeHun. B otanumne oT wkasbl
TSXKECTU NocneAcTBUiA LKana NosBAEeHUS OTKa30B He IMHeHa 1 He sBnsieTcs norapudgmmyeckoii. Moatomy
HeobXxo4MMO YyuWTbiBaTb, 4Y4TO COOTBETCTBYKULee 3HayeHMe RPN nocne BbIYWUC/IEHWI OLEHOK Takke
HennHelHo. Ero Heo6xoAUMOo MCNo/b30BaTh C 0CO60W OCTOPOXHOCTbIO.

5.3.6.3 PaHxXunpoBaHue BepOATHOCTU OO6HapYXeHMsA oTkasa

KoHuenuua RPN npegycmatpuBaeT OLeHKY BEPOSAITHOCTU 06HapYXXeHNUs oTKasa, T. €. BEPOATHOCTU TOro,
4YTO C NOMOLLbI0 annapaTtypbl, npoueayp Bepudukalmmn, NpesycMoTPEeHHbIX NPOEKTOM, 6yayT o6HapyXeHbl
BO3MOXHble BUAbl OTKA30B 3a BPeMs, AOCTATOYHOE 4715 NpefoTBpalleHnss 0TKa3oB Ha YPOBHE CUCTEMbl B
uenowm. Ans npumeHeHns FMEA npouecca (PFMEA) 370 BepOSITHOCTb TOr0, YTO Y Cepum AeliCTBUIA N0 KOHTPO-
710 npouecca ecTb BO3MOXHOCTb 06HapYXeHUs U N30MAUMy 0TKasa npexge, Yem OH NOBAUSET Ha nocnefyto-
LMe NpoLecchbl WiN Ha roToBYIO NPOAYKLUIO.

B yacTHOCTKW, A4NA NPOAYKUMKM, KOTOPas MOXeT ObiTb UCMO/Ib30BAHA B HECKO/bKMUX APYTUX CUCTEMAX U
061acTaAX NPUMEHEHNS, BEPOATHOCTb 06HApPYXeHUs 6blBaeT TPYAHO OLEHUTD.
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B TaGl’IVILI,e 6 npmneeneH oguH N3 MeTogoB ANarHoCTUKN, UCNOb3YyEMbIX B aBTOMOGUNBLHO NPOMbILLIEH-
HOCTW.

Tab6nuuya 6— Kputepum oueHKn obHapyxeHus aliga oTkasa

Xapaktepuctuka Kputepuii — BO3MOXHOCTb OGHapYXeHVs BUAA OTKa30B M* OCHOBE NMpPefyCMOTPEHHbIX OnepaLumii Panr
06BHapyxeHVs KOHTpO/A
MpakTnyeckun MpefyCMOTPEHHbIN NPOEKTOM KOHTPO/Ib NOYTK BCerga o6HapyXunBaeT noTeHUMa b- 1
CTOMPOLLEHTHO HYI0 NPUYMHY/MEXaHN3M 1 cneayroLWnii Bug oTkasa

OueHb xopoLllee OYeHb BbICOK LWIAHC, YTO NPeAYCMOTPEHHbI NPOEKTOM KOHTPO/Ib OGHAPYXUT NOTEH- 2
LManbHy NpuyMHy/MexaHn3m 1 nocneayrowmnii Bug otkasa

Xopouwee BbICOKWIA WaHC, Y4TO NPeAyCMOTPEHHbIV MPOEKTOM KOHTPO/Ib 06HAPYXUT NMOTEHLUU- 3
aNbHY0 NPUYMHY/MexaHU3M 1 nocneayowmii Bug otkasa

YMepeHHO xopoliee YMepeHHO BbICOKWI WaHC, YTO NPeAyCMOTPEHHbIN NPOEKTOM KOHTPO/Ib 06HAPYXUT 4
NoTeHUNasbHY0 NPUUYNHY/MexXaHUu3m 1 nocsieaytowmnii Bug otkasa

YMmepeHHOoe YMepeHHbIli WwaHc, 4TOo NPeAyCMOTPEHHbI NPOEKTOM KOHTPO/Ib OGHAPYXUT MOTEH- 5
LMasibHY0 NPUYMHY/MEXaHU3M 1 nocneayowmnii Bug oTkasa

Cna6oe HuW3KkniA WwaHc, Y4To NpefyCcMOTPEHHbI MPOEKTOM KOHTPO/Ib 0GHAPYXUT NoTeHuManb- 6
HYI0 NPUYMHY/MEexaHU3m 1 nocneayroLwmnii Bug oTkasa

OuyeHb cnaboe OuYeHb HU3KWI LWaHC, YTO NPeAyCMOTPEHHbI MPOEKTOM KOHTPO/b O6HApPYXUT No- 7
TEeHUManbHyl0 NpuYMHy/MexaHn3m 1 nocneaytowmii Bug otkasa

Mnoxoe ManoBepoATHO, YTO NPeAYCMOTPEHHbI/i NPOEKTOM KOHTPO/Ib OGHAPYXMNT MNOTEHLM- 8
aNbHY0 NPUYMHY/MEexaHu3M 1 nocneayowmii Bug otkasa

OuyeHb nnoxoe Moyt HEBEPOATHO, YTO NPEAYCMOTPEHHbIN NPOEKTOM KOHTPO/Ib 06HaPYXUT NOTEH- 9
LMasibHY0 NPUYMHY/MexaHu3m 1 nocneaylowmii Bug otkasa

MpakTnyeckn MpefyCMOTPEHHbIi MPOEKTOM KOHTPO/SIb HE MOXeT 06GHapyXuTb NoTeHuuanbHyto 10

HEBO3MOXHO nNpvyYnHy/MexaHu3M ¥ nocneayowmii BUA oTkasa Wi KOHTPO/b He NpesycMoTpeH

5.3.6.4 OueHka pucka

WNHTYWTUBHBIA METOZ, ONUCaHHBIN BbIle, AO/HKEH COMPOBOXAATLCA PaHXMPOBaHNEM NPUOPUTETHOCTU
[AelicTBWiA, HanpaB/ieHHbIX Ha 06ecneyeHne HavBbICLLIEro YPoBHA 6e30nacHOCTY 418 3aKa3umka (notpebutens,
KnneHTa). Hanpumep, BUA OTKasa C BbICOKMM 3HAYEHWEM TSXKECTW, HU3KOM MHTEHCUBHOCTbIO MOSBMEHUS U
04Y€eHb BbICOKUM 3HAYEeHUEM 06HapyxeHust (Hanpumep. 10.3 1 2) MOXeT UMEeTb HAMHOTo 6onee H13kuii RPN (B
npuseAeHHOM ciyyae 60). yem Buf 0Tkasa co CpeAHNMMN 3HaAUYEHUAMM BCeX NepeynCIeHHbIX BENNYUH (Hanpu-
Mep. 5 B Kaxa0M cnyyae), u. cootBeTcTBeHHO. RPN = 125. [T03TOMy 4acTo MCNONb3YIOT 4ONONHUTE NbHbIE NMPO-
Luefypbl A1 rapaHTUmM TOro, YTO BUAM OTKA30B C BbICOKMM paHrom Tsxectu (Hanpumep. 9 wam 10) npugaHo
nepBOCTENEHHOE 3HAYEeHNE 1 MepPbI N0 UX YCTPaHEHUIO MPUHATLI B MEPBYI0 ovepeb. BaTom cnyyae ansa pelle-
HMA cnefyeT PyKOBOACTBOBATLCA €Lle U paHroM TSHKecTH, a He Tonbko RPN. Bo Bcex cnyyasx gna npuHaTus
60/1ee 060CHOBAHHOIO peLleHns HeO6X0AVMO YUUTbIBATb PaHr TsxecTn Hapsady ¢ RPN.

3HayeHuss NPMOPUTETHOCTM pUCKa ONpeaensioT Takke 1 B Apyrnx metogax FMEA, 0cO6eHHO B Ka4eCTBEeH-
HbIX MeTofax.

3HaveHnss RPN. BbluMCNEHHbIE B COOTBETCTBUM C BbILEYNOMSAHYTbIMU Tabnuamm, 4acto UCNob3yT
A5 pyKOBOACTBA NPU COKpalleHn BUA0B O0TKa30B. Mpu aToM cnefyeT yunTbiBaTb nNpegocTepexexns 5.3.2.

RPN nmeeT cnegyouine HegoctaTku:

- MPOMEXYTKM B AnanasoHax 3HaueHuii: 88 % Ananas3oHoB NycTbl, TONbKO 120 13 1000 3HaYeHUiA NCnonb-
30BaHbl;

- HEeOHO3HaYHOCTb RPN. HECKo/1IbkO KOMOMHALMIA pa3NnyHbIX 3HaYEHWU napameTpoB NPUBOAAT K 04 M-
HakoBbIM 3HauyeHuaMm RPN,

- YyBCTBUTE/bHOCTb K HEOOMbLWNM U3MEHEHVAM: Masible OTK/IOHEHWS OA4HOro napameTpa OkasbiBatoT
60/blLOE BAUSAHWE Ha pe3ynbTar, ecnu Apyrve napameTpbl UMelT 60/blune 3HaueHusa (Hanpumep,
9¢90¢3=243 19 9 4 =324. BTO Bpems Kak 3 +4 m8 = 36 1 3+4 W =48):

- HeaflekBaTHas LKana: Tabnuua nosiBNEeHNs 0TKa30B ABNAETCA HENMHENHON (Hanpumep, OTHOLLIeHue
mMexay ABYMS nocniefoBaTesibHbIMU paHramMmy MOXeT 6biTb U 2.5. 1 2);

- HeagekBaTHbIN MaclwTab RPN: pasHuua B 3HaueHUsx assi RPN MOXeT ka3aTbCsl He3HauMTe bHOW, B TO
BpeEMA Kak (hakTuyeckn siBNsSeTCS BeCbMa CyliecTBeHHON. Hanpumep, 3HadeHns S=6. 0 =4. D =2 gaiwoT
RPN =48. a3HayeHna S=6.0 =5u0 =2 pgatioT RPN = 60. Btopoe 3HauyeHune RPN He BaBoe 60/bLue, B TO
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BpeMs kak hakTnyeckn ansi 0 =5 BEpOSITHOCTb NOsIB/IEHWsI 0TKasa BABOe 6oiblue, Yem ans 0 = 4. MoaTomy
ncxopHble 3HaueHnss ans RPN He cnefyeT cpaBHMBATL NIMHENHO;

- OWMGOYHbIE BbIBOAbLI HA OCHOBE CpaBHEHMS RPN. MOCKO/bKY LUKa/ibl SIBMSOTCA NOPSAKOBLIMU, A He
OTHOCUTESIbHBIMMU.

AHanun3 RPN TpebyeT 0OCTOPOXHOCTU U BHUMaHWS. MNpaBunbLHOe NpUMeHeHNe MeTofa TpebyeT aHanmsa
3HaYeHW TSHKECTUW, NOABIEHUS NoBHapYyXeHUs A0 (DOPMUPOBAHMSA 3aK/THOUEHUS U MPOBEAEeHNSI KOPPEKTUPYIO-
Wux mep.

5.4 OT4yeT 06 aHanuse

5.4.1 O6nacTb NPUMEHEHUS N COLEepPXaHne oTyeTa

OTueT no pesynbtatam FMEA MoXeT 6b1Tb pa3paboTaH kak4yacTb oT4eTa 0 60/1ee LWMPOKOM uccnefosa-
HWW UM MOXET 6bITb CAMOCTOSITENIbHBIM JOKYMEHTOM. B 1l060M Criyyae oT4eT f0/MKeH BKNOYaTh B ceb51 0630p
M NoApo6HbIe 3anncK NPOBEAEHHOTNO UCCEf0BaHNSA, a TakxkKe CXeMbl U OYHKLMOHabHbIE AnarpaMmMbl CTPYKTY-
pbl cucTeMbl. OTYET JO/KEH TaKkKe cofepxaTb CNUCOK CXeM (C yKazaHMeM Ux cTaTtyca), Ha KOTOPbIX OCHOBaH
FMEA.

5.4.2 Pe3ynbTaTbl aHanu3a nocnegcTBuii

LonxeH 6bITb NOATOTOBMEH CMMCOK NOC/EACTBUI OTKA30B A1 KOHKPETHOW CUCTeMbI, uccnenyemor ¢
nomoulsio FMEA. B Tabnuue 7 npuBeAeH TUMWYHbI HA60p NOCNeACTBUIA OTKA30B /151 CTapTepa nanekTpuyec-
KO cxeMbl gBuratens asToMoouns.

Ta6nuua 7— Mpumep NOCNEACTBUIA OTKA30B /151 CTapTepa aBTOMOGUSIS

Howmep aiifa oTkasa Mocneacteuve
1 CTtapTep He hyHKLUMOHUPYET
2 CKOpOCTb BpalleHNs cTapTepa MeHblle YyCTaHOB/IEHHOIA
3 CTapTep He 3axBaTbIBaeT 3y64aTblii BEHUMK MaxoBuKa
4 CTapTep Bk/t0OYaeTCsA NpexaeBpeMeHHOo

MpumeuvyaHue 1— ITOT CMUCOKABMAETCSA TO/ILKO NPMMeEPOM. Kaxaas aHannsnupyemas cuctema unm nogcuc-
Tema 6yAeT UMeTb CBOI CO6CTBEHHbIN HAGOP MOCNEeACTBUI OTKA30B.

MoxeT noTpeboBaTbCA OTUET O NOCNEACTBUAX 0TKA30B A/15 onpeAe/ieHns BepoATHOCTM 0TKa30B cUcTe-
Mbl. BO3HUMKAIOLMX B pesy/ibTaTe NepeqncrieHHbIX NocneACTBUii 0TKAa308, 1 OnNpeaeneHns NpuopuTeTHOCTM
KOPPEKTUPYIOLLMX 1 TPeaynpexaaolux AeiicTeuil. OTYeT 0 NOCNeACTBUAX OTKA30B A0/KEH 6bITh OCHOBAH Ha
nepeyHe noceAcTBUl 0TKA30B CUCTEMbI B LIE/IOM M A0/IKEH COAEPXaTb AeTaNN BUA0B OTKA30B, B/IMAIOLUX HA
Kax/oe NnocneAcTene oTkasa. BeposaTHOCTL NOSABNEHUS KaX/0r0 BU/a 0TKasa BbIYMCAAIOT 38 YCTAHOB/EHHbIN
nepuos BpeMeHU (YHKLMOHMPOBAHUA 06beKTa, a Takke 415 OXWAAEMbIX NapaMeTpoB MCMOMb30BaHUA 1
Harpysok. B Ta6nuue 8 nokasaH npumep 0630pa nocnecTBuii 0TKA30B.

Ta6nuya 8 — Mpuvep BEPOSTHOCTEW MOCNEACTBUII OTKa30B

Howmep Bl Buapbl 0TKa30B, NpUBO, e BeposATHOCTb NosiBieHns
P BAma Mocneancreue e PUBOAALLA P
oTkasa K NocneAcTButo nocreacTBuUs oTkasa
1 CTapTep He PyHKUNOHMpYyeT 1.3.7.8.9.16.21, 22 8-10-3
2 CKOpPOCTb BpalleHns ctapTepa MeHbLUEe yCTaHOB- 6. 11. 12. 19. 20 6-10-4
NeHHOoW
3 CTapTep He 3axBaTbiBaeT 3ybuartblii BeH4uMk ma- 2.4. 5. 10. 13 1.1 *10 -5
XOBWKa
4 CTapTep BK/lOHaeTCA npexaesBpemMeHHOo 14.15. 17. 18 3.6-10-7

MpumeuvyaHune 2 — Takaa Tabnuua MoxeT 6blTb NOCTPOEHA ANA Pa3/INYHbIX KAYECTBEHHbLIX U KONIMYECTBEH-
HbIX paH)KI/IpOBaHI/IVI o6beKTa NN cUcTeMsbI.
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OTyYeT AO/IKEH TaKKe cofiepxaTb KpaTkoe onnucaHne MetTofa aHanmsa nypoBHS, Ha KOTOPOM OH Obl/ NpoBe-
[AeH. cnonb3yemble NpeAnonoXeHNs 1 oCHOBHbIE Npasuia. KpoMe Toro, OH J0/KEH BKIOYaTbBCEDSA NepeyHu:

a) BW[OB OTKa30B, KOTOPble NPUBOAAT K Cepbe3HbIM MOCNeACTBUAM;

b) pekomeHzauuii 4Na NPOEKTUPOBLLMKOB, MepcoHana TEXHUYECKOro 06CnyXnBaHus, NNaHNpoBLLMKOB 1
nonb3oBarenei:

C) M3MEHeHMn NpoeKTa, KOTopble BbIMOMHEHbI B pe3ynbTate FMEA:

d) nocnepacTBwii, KOTOpble YCTPaHeHbI B pe3ynbTate 06LWuX n3MeHeHni npoekTa.

6 [Opyrve vccnepoBaHus

6.1 OTka3 ob6uieii NPUYNHBI

[na aHanusa HageXHOCTU HefoCTaTOYHO PaccMOTPeTb TO/bKO ClyvaliHble ¥ He3aBWCUMble OTKasbl,
MOCKO/IbKY MOTYT MPOMN30/TY OTKa3bl 06LLeli NpUYnHbl. Hanprmep, NpuynHoli HapyLeHus pyHKLMOHUpOBaHUSA
CUCTEMbI U/ ee OTKa3a MOXeT 6bITb OJHOBPEMEHHOE HapyLLeHne paboTbl HECKO/IbKMX KOMMNOHEHTOB cUcTe-
Mbl. DTO MOXET 6bITb CIEACTBMEM OLLUNOKM B KOHCTPYKLUW (HEONpaBAaHHOE OrpaHnyeHmne JonyCTUMbIX 3Have-
HWIA KOMNOHEHTOB), BO3AENCTBUS OKpYXatoLei cpedbl (MOTHUSI) UM YENOBEYECKOW OLLINGKN.

Hanunune oTtkazos obuieli npuunHbl (Common Cause Failure (CCF)] npoTuBOpeYmnT NpesnoiokeHuo o
He3aBMCUMOCTM BUA0B 0TKa30B, paccMmaTtpusaemMbix FMEA. Hannune CCF npegnosiaraet BO3MOXHOCTb NOSAB-
neHunsa 6onee 0HOro 0TKasa 0HOBPEMEHHO UK B Npejeax 0CTaToYHO KOPOTKOro NpoMeyTka BpeMeHu
COOTBETCTBYIOLLEE NOABNEHNE NOCNEACTBUIA OAHOBPEMEHHbIX OTKa30B.

Kak npasuno, uctoyHvkamm CCF moryT 6bITb:

- KOHCTpYKUMA (pa3paboTka NporpaMMHOro obecneyeHns, HOPMMPOBaHWKE);

- NPOU3BOACTBO (HeAOCTaTKM MapTUn KOMMNOHEHTOB);

- OKpyXatoliasa cpega (3n1ekTpuyeckme nomexu, LUKNInYeckoe Bo3geincTene Temnepatypsl, Bubpaums);

- YyenoBeyeckuii hakTop (HenpasunbHas paboTa uny HenpaBusbHbIe AENCTBUSA MO TEXHUYECKOMY 06Cy-
XUBaHUIO).

FMEA fo/mkeH No3ToMy paccMaTpuBaTb BO3MOXHble MCTOYHUKM CCF npu aHasim3e cMcTeMsbl, B KOTOPOWA
MCnonb30BaHO pe3epBrpoBaHmne, N 60MbLLOe KOMYECTBO 06 bEKTOB A1 CMArYEHNA NOCNeACTBUI OTKasa.

CCF — pe3ynbTart co6bITUS, KOTOPOE W3-3a /IOTMYECKUX 3aBUCUMOCTEN Bbi3blBae€T OfHOBPEMEHHOe
COCTOSIHVe OTKa3a B ABYX WK 601ee KOMNOHEeHTax (BK/to4as 3aBrCMMble 0TKa3sbl, BbiI3BaHHbIE NOCNeACTBUSAMMN
He3aBMCUMOro oTkasa). OTkasbl 06LLE NPUYNHBI MOTYT NPOUCXOANTb B MAEHTUYHbIX COCTABHbIX YACTSX C 0 M-
HaKOBbIMW BUaMN OTKA30B U cnabbiMyU MecTaMu Npu pas/inyHbIX BapuaHtax cbopku CUCTEMbI U MOTYT 6bITb
pe3epBupPOBaHbI.

Bo3moxHocTn FMEA ana aHanusa CCF BecbMa orpaHuyeHsl. OgHako FMEA — npouegypa nocnegosa-
TeNbHOr0 N3yYeHUs KaXxA0ro Bga otkasa v CBA3anHbIXC HUM NPUYMH, a Takke naeHTUdrKaLumn Bcex nepnoaun-
Yecknx WCNbITaHuii, NPOUIaKTUYECKOTO TEXHUYECKOro 06CNyXMBaHUS W T. A. STOT MeToj no3sonset
nuccnefosatb BCe NPUUYNHBI, KOTOPbIE MOryT Bbl3BaTb CCF.

[Mone3Ho ncnonb3oBaTb KOMOUHALMIO HECKOIbKUX METOAOB ANA MpefoTBpalleHUus Wan CMSAryeHus
nocneacteuii CCF (MogenmpoBaHue cucTembl, OU3nYeckuii aHann3 KOMNOHEHTOB), B TOM yucne: qyHKLMO-
Ha/bHOe pa3Hoobpasne, korga M3bbITOUHbIE BETBU MW YACTU CUCTEMbI, BbIMOHAIOLWMNE OAHY U TY Xe (PyHk-
LMI0. HEUAEHTUYHBI U UMEIOT pasInyHble BUAbl 0TKa30B; 13nNYecKoe pasgeneHve, no3sossioLLee yCTpaHnuTb
B/ISIHNE 3KOIOTUYECKUX WM 3NEKTPOMArHUTHbLIX BO3A4eNCcTBUiA, BbidbiBaWwmnx CCF. n 1. g. O6bluHO FMEA
npegycmaTpusaeT akcnepTuay npeaynpexgarowmnx CCF mep. OgHako 3Tn Mepbl A0/KHbI ObITb ONUCaHbI B
KOMIOHKe 3ameyvaHuii paboyelt Tabnuubl 4na NOMoOLLM B noHMMaHun FMEA B Lenom.

6.2 YenoBeueckuii thaktop

[nsi npeAoTBpAaLLEeHUst U COKPaLLLeHUs1 HEKOTOPbIX Ye/I0BEYECKMX OLIVMBGOK HEO6XOAMMbI CrieLyasnbHble
paspaboTku. KTakuM Mepam 0THOCUTCA o6ecnedeHne MexaHnueckoii 6/10KMPOBKY Xee3HOL0POXHOIo CurHa-
N1a ¥ Napons A Ucrnosib30BaHUs KOMMNbOTEPA UN NOUCKA AaHHbIX. ECW Takme yCoBUsl BCUCTEME CYLLEeCTBY-
l0T, NOCNeACTBUSA 0TKasa 6yAyT 3aBUCETb OT BUAA OLUMOKW. HEKOTOpbIE BUAbI YENTOBEYECKON OLLUNGKM [OSKHbI
6bITb MCCNEeAoBaHbl C NpPUMEeHeHMeM AepeBa HeucrnpaBHOCTeW CUCTeMbl A/t NMPoBepku 3 eKTUBHOCTU
o60pyoBaHMs. [laxe 4acTUYHOE BHeCeHWe B CMUCOK 3TUX BWOB OTKA30B MOJIE3HO ANS MAeHTUUKaLMK
HeJOoCTaTKOB KOHCTPYKLMU U npoueayp. WaeHTudmkaumsi Bcex BUAOB YE/IOBEYECKMX OLIMGOK, BEPOSITHO,
HEBO3MOXHa.

MHoro oTka3oB CCF 0CHOBaHO Ha YefloBeuyecknx olmbkax. Hanpumep, HenpaBuibHoe 06CNyXuBaHue
MOEHTUYHBIX 06BEKTOB MOXET HUBENMPOBATb pe3epBupoBaHue. UTo6bl n3bexaTb 3TOro, 4acTo NPUMEHSIIOT
HEeWAEHTUUYHbIE Pe3epBHble 3/1eMEeHTbI.

20



FOCT P 51901.12—2007

6.3 OwunbkM NnporpaMmMHOro obecneyeHus

FMEA. npoBoAuMbIii N5 annapaTtHbIX CPEeACTB C/TI0XKHOI CUCTEMbI, MOXET UMETb NOC/eACTBUSA A/15 NPO-
rpamMmHoro obecneyeHus cuctembl. Takum 06pas3om, peleHns 0 NOCNeACcTBUAX, KPUTUYHOCTU U YCNOBHbIX
BEPOSITHOCTSAX, BbiTekatolme n3 FMEA. MOryT 3aBUCeTb OT 3/IEMEHTOB NPOrpamMMHOro 06ecrneyeHusi, X 0co-
6eHHOCTel. nocnefoBaTebHOCT U BpeMeHn paboTbl. B 3TOM cryyae B3aMMOCBS3M MeXAy annapaTHbIMu
cpeAcTBamu U NporpaMMHbIM o6ecrneyeHneM f0/MKHbI OblTb YETKO AEHTUULMPOBAHbI, NOCKObKY Nocneay-
toLLlee M3MEHEHME UK yNyULleHne MPorpaMmMHOro ob6ecrneveHunst MoxeT U3MeHUTb FMEA 1 nonyyYeHHble Ha ero
OCHOBe oLeHkn. OgobpeHne nporpaMMHOro 06ecneyveHns 1 ero U3MeHeHuli MoXeT 6bITb YCI0BUEM 415 Nepe-
cmoTpa FMEA 1 COOTBETCTBYIOLLMX OLEHOK, HAMpyMep /orMka nporpaMMHOro o6ecneyeHunsi MoXeT 6biTb
M3MeHeHa A5 NOoBblleHNA 6e30nNacHOCTX 3a cYeT 3KCNIyaTaluMoHHOW HafexXHOCTH.

C60u n3-3a OLLIMBOK UM HECOOTBETCTBMUI MPOrpamMmMHOro obecneyeHus 6yayT uMeTb NOCNeACTBUS, 3Ha-
YeHMsI KOTOPbIX A0/MKHbI GbITh ONpeeneHbl NPy NPOEKTUPOBaHNMN NPOrPaMMHOr0 06ecneyeHns 1 annapaTHbIxX
CPeACTB. YCTaHOB/IEHNE TaKMX OWMGOK MM HECOOTBETCTBUIA U aHanU3 1x NOCAeACTBUIA BO3MOXHbI TOJ/IbKO
orpaHuyeHHo. NocneacTBMst BOIMOXHbIX OLLMGOK B MPOrpaMMHOM o6ecneyeHuny N5 COOTBETCTBYIOLLMX anna-
paTHbIX CPEACTB AO/KHbI ObITb OLEHEHbI. PEKOMEHALMN N0 YMEHbLUEHNIO TaKUX OLUMGOK A1 MPOrPamMMHOro
ob6ecneyeHns 1 annapaTHbIX CPeLCTB HYaCcTO ABMATCS pe3ybTaToM aHanusa.

6.4 FMEA n nocneacTtBMsA 0TKa30B CUCTEMbI

FMEA cuctembl MOXeT 6bITb BbIMO/THEH HE3ABUCUMMO OT €€ KOHKPETHOrO NPUMEHEHUSA U MOXET 3aTeM
6bITb MPUCNOCO6/1EH KOCOBEHHOCTSAM KOHCTPYKLMKN CUCTEMBI. DTO OTHOCUTCSA K HEGONbLUUM Habopam, KOTopble
MOTYT 6bITb CAMOCTOSITE/IbHO PACCMOTPEHbI KaK KOMMNOHEHTbI (HANpUMep, 3N1EKTPOHHbIN YCUNTE b, INEKTPU-
Yyeckuii gBuraTenb. MexaHuyeckuii knanas).

OpHako 6onee TUNMYHoN ABNseTcs paspabotka FMEA ans KOHKPETHOrO NpoekTa C KOHKPeTHbIMK nocnea-
CTBUSIMW OTKa30B cucTteMbl. Heobxoaumo knaccudmumposaTb NOCIEACTBUA OTKA30B CUCTEMbI, Hanpumep:
oTKa3 npefoxpaHuTens, ycTpaHuMbIi 0Tka3, HeyCTpaHUMbIli 0TKas, yXyAleHne BbINOSIHEHUS 3a4a4uM, HeBbl-
nosiHeHne 3ajayu, NocneACcTBUA ANA OTAENbHbIX 0Ael, rpynnbl Uy obwecTsa B LEOM.

Bo3moxHoCTb yueTa B FMEA caMbIx 0TAaneHHbIX NOCNeACTBUIA OTka3a CUCTeMbl 3aBUCUT OT KOHCTPYK-
Lumn cuctembl v B3anmocssaseli FMEA ¢ gpyrumun cdoopmamu aHanunsa, TakvuMu Kak AepeBo HeucnpasHOCTEN,
MapKoBCKWiA aHanus, cetu MNeTpu n 1. n.

7 TpumeHeHnsA

7.1 Wcnonb3oBaHne FMEA/FMECA

FMEA — meTog, KOTOpbIil Mpexze Bcero npycnoco6aeH K ucciefoBaHuio 0Tka3os matepuana n obopy-
[0BaHNSA U MOXET ObITb NPUMEHEH K pa3fINYyHbIM TUNaM CUCTEM (N1EKTPUYECKUX, MEXAHUYECKUX, TApaBanyec-
KNX W T.4.) ¥ UX KOMBUHaLMAM 4015 YacTeil 060py[0BaHUs, CUCTEMbI UM NPOEKTa B LIE/IOM.

FMEA ponxeH Bk/YaTb B cebsa nccnefoBaHMe nNporpamMmMHOro obecneveHus n 4eiicTBUn YesioBeka,
€C/IN OHW BANSIIOT Ha HAZeXHOCTb cucteMbl. FMEA MoXeT 6bITb UCcCnegoBaHneM npoueccoB (MeaULUHCKUX,
nabopaTopHbIX, NPOM3BOACTBEHHbIX, 06pa3oBaTesbHbIX U T.M.). B 3Tom cnyyae ero 06b14HO HasbiBaloT FMEA
npouecca nnau PEMEA. lMpu BbinosniHeHun FMEA npouecca Bcerga yuntbiBaloT Lenn n 3agayun npoiecca u
3aTeM UccreayoT Kaxkablil aTan npoLecca kak 0CHOBY HE61aronprATHLIX pe3ynbTaToB A5 APYrUX 3TanoBs npo-
Lecca Wau BbINOSIHEHNS Lenel npouecca.

7.1.1 TpumeHeHue B npefenax npoekra

Monb3oBaTesib fOMKEH ONpefennTb, Kak u ANsS Kakux uenein ucnonblyet FMEA. FMEA MoxeT 6bITb
MCMNOMb30BaH CaMOCTOATE/IbHO WAV CAYXWTb AONOSIHEHMEM W MOAAEPXKOA ANSA APYrMX MeTOfOB aHanmsa
HagexHocTu. TpeboBaHua kK FMEA cnefytoT U3 HE06X0AMMOCTU NOHATL NOBEAEHME annapaTHbIX CPeACcTB U X
3HaueHve 4718 PYHKUVOHUPOBaHNSA cucTeMbl Unu obopygoBaHus. Tpeb6oBaHusa kK FMEA MoryT cywecTBeHHO
MEHATLCS B 3aBUCMMOCTM OT 0COBEHHOCTE npoekTa.

FMEA nogaepxvBaeT KOHLENUuio aHannsa npoekta u fo/MKeH 6bITb MPUMEHEH Kak MOXHO paHblue npu
NPOEKTVPOBAHUUN NOACUCTEM M CUCTEMBI B LiesloM. FMEA npuMeHrM KO BCEM YPOBHSAIM CUCTEMBI, HO 6051ee noa-
XOAMWT ONS HU3KUX YPOBHEN, XapakTepu3syoLwmxca 601bLLNM YUCIOM 06 EKTOB /MU DYHKLMOHANBHOW C/I0X-
HOCTbI0. BaxHbIM siBNsieTcA cneynanbHoe obyyeHne nepcoHana, BoeinonHawwero FMEA. Heo6xoaumo TecHoe
COTPYAHNYECTBO UHXEHEPOB 1 NPOEKTUPOBLLMKOB cuctembl. FMEA crieayeT 06HOBASATb MO Mepe NpoABuXe-
HUS MpOeKTa U M3MEHEHUA KOHCTPYKUMW. B KOoHLe aTana npoektupoBaHus FMEA 1Mcnonb3yloT 415 NpoBepKU
KOHCTPYKLUUM W OEeMOHCTpaLMum COOTBETCTBUS pa3paboTaHHOl CUCTEMbl YCTAHOBIEHHbIM TpebGoBaHWAM
nonb3osarens, TpeboBaHNAM CTaHAAPTOB, UHCTPYKLMIA 1 06513aTeNbHbIM TpEGOBaHMAM.
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WNHdopmaums, nonyyeHHas Ha ocHoBe FMEA. maeHTudunuvMpyeT NpuopuTeTbl 4718 CTaTUCTUYECKOro
yrnpas/ieHns NPon3BOACTBEHHbLIM MPOLECCOM, BbIGOPOYHOIO KOHTPO/IA 1 BXOLHOIO KOHTPOIA B NpoLecce npo-
N3BOACTBA Y MOHTaXa, a Takxe 4715 KBaMPUKaLMOHHBIX, MPUEMO-CAATOUHbIX, MPUEMOYHbIX U MYCKOBbIX UCbI-
TaHuii. FMEA siBNsieTcsl UICTOYHMKOM MHDOpMaLMK A5 NpoLeayp AMarHoCTUKA, TEXHUYECKOTro 06CTYXMBaHUS
npu pa3paboTke COOTBETCTBYIOLMX PYKOBO/CTB.

Mpu BbIGOPE rNyOMHBLI 1 cnoco60B NpumeHeHnss FMEA K 06beKTy UM NPOEKTY BaXKHO PpacCMOTPETh Lienw,
[ANA KOTOPbIX HE06X0AMMbI pe3ynbTatbl FMEA. cornacoBaHHOCTb N0 BPEMEHU € APYTMMU AeACTBUAMU M yCTa-
HOBUTbL TpebyeMyto CTeneHb KOMNETEHTHOCTN U KOHTPO/IA HexenartesbHbiX BUAOB M NOCNeACTBUIA OTKa30B.
OTO NPMBOANT KKa4eCTBEHHOMY NiiaHnpoBaHnio FMEA Ha yka3aHHbIX YpOBHSX (cuctema, nogcucrema, KoMno-
HEHT. 06bEKT UTepaTUBHOro NpoLecca NPOeKTUPOBaHUA 1 pa3padboTku).

[na obecnevenuns adpdekTnBHOCTU FMEA [0/1XHO ObITb YETKO YCTAHOB/IEHO €ro MecTo B nporpaMmme
Ha[eXHOCTW, a TaKkke onpejeneHbl Bpems, TpyA0Bble U Apyrne pecypcbl. XXU3HEHHO BaXHO, 4To6bl FMEA He
6b1/1 COKpaLLeH /191 S3KOHOMUM BpeMeHu naeHer. Ecnv Bpems naeHbsru orpadnyensl, FMEA fomkeH 6biTb CKOH-
LeHTPUPOBAaH Ha TeX YacTAX KOHCTPYKLMU, KOTOPbIE ABMASAIOTCSA HOBLIMU UM UCMOJb3YIOT HOBblE MeToAbl. U3
9KOHOMMYecknx coobpaxeHunii FMEA MoxeT 6bITb HanpaB/ieH Ha 061acTu, MAEHTUULMPOBAHHbIE KakK KpUTU-
yeckue ApyruMmu meTodaMu aHanmsa.

7.1.2 TpumeHeHMe K npoueccam

[Ona BbinonHenns PFMEA Heob6xoauMmo cnegytoliee:

a) veTkoe onpegesieHne uenu npouecca. Ecnn npouecc ABAAETCA CMOXHBIM, Lielb npolecca MoxXeT
NPOTMBOPEYNTL 06LLE Liesm unu uenu, cBsi3aHHol ¢ npoaykuneli npoyecca, NpoayKuueii cepun nocnenosa-
TefbHbIX NPOLECCOB WX 3TanoB, NPOAYKLUMe OTAeNbHOro 3Tana npouecca, a Takke COOTBeTCTBYHOLUM Yac-
THbIM LeNsam:

b) MOHMMaHWe oTAesNbHbIX 3TanoB npoLecca,;

C) NOHVMaHue NoTeHunasbHbIX HEL0CTATKOB, XapaKkTepHbIX A8 Kax[oro atana npowecca:

d) noHvmaHne nocneAcTBUli KaXA0ro OTAeNbHOro HegocTaTka (MOTeHUManbHOro oTkasa) 419 NpoaykK-
Lun npotecca,

€) NOoHMMaHWe NoTEeHUNAIbHbIX MPUYUH KaXK0ro U3 HeOCTaTKOB UM NOTEHLMasIbHbIX OTKa30B U HECO-
OTBETCTBMIA NpoLecca.

Ecnun npouecc cBAi3aH ¢ npoaykuvei 6onee 0g4HOr0 HaMMEHOBAaHWSA, TO €r0 aHasIM3 MOXEeT ObITb BbINO/-
HeH AN 0TAeNbHbIX TUNOB NPoAyKUnn kak PFMEA. AHanu3 npouecca MoXeT Takxe 6bITb BbINOJIHEH B COOTBET-
CTBMM C ero atanamy W MOTeHUMaNbHbIMX HEONaronpuATHbIMKU pesynbTatamu, KoTopble MNpuUBOAAT K
0606w,eHHoOMy PFMEA He3aBUC/MO OT KOHKPETHbIX TUNOB NPOAYKL UK.

7.2 Tpeumyuiectsa FMEA

HekoTopble 13 ocobeHHOCTEeN NnpuMeHeHnsa 1 npemmyectsa FMEA nepeuncneHbl HUXe:

a) WUCKNYeHNe A0pPOrocToAlWmMx Moaudukaunii BcnecTene paHHelt MAeHTUUKALMN HEAOCTATKOB
KOHCTPYKLUUW;

b) MaeHTUMKaLMsA 0TKa30B, KOTOpPbIe NPU NOSBAEHUM NO OAHOMY M B KOMOUHALMU UMEKT HeAoNyCcTu-
Mbl€ WU CYLLEeCTBEHHbIE NOCNEACTBUSA, U onpedeneHne BUAOB 0TKa30B, KOTOpble MOTYT UMETb CEpPbe3Hble
nocneacTBus 4719 OXMAAeMONR nnn Tpebyemoit pyHKLmK.

MpumeyaHne 1— Takue NOCNeACTBUA MOTYT BK/IOYATb B Ce6s1 3aBUCUMble OTKasbl;

c) onpefeneHve HeobXOAUMbIX METOAO0B MOBbLILEHNA HAAEXHOCTW KOHCTPYKUMW (pesepBupoBaHue,
onTMMasibHble paboune Harpysku, 0TKa30yCTOWUYMBOCTb, BbIGOP KOMMNOHEHTOB, MEPECOPTMPOBKA U T.4.);

d) obecneyeHne NOrMYECKON MOAeNU AN OLEHKA BEPOSATHOCTM MW UHTEHCUBHOCTM NOSIBIEHWS aHO-
MaslbHbIX YC/I0BUIA 3KCMTyaTauumn cucTeMbl Npu NOArOTOBKE K aHaIN3y KPUTUYHOCTH,

€) BbisiB/IeHNEe Npo61eMHbIX 30H 6€30NacHOCTM 1 OTBETCTBEHHOCTM 3a KA4YeCTBO BbiMyCKaeMoi Npoayk-
LM Wn ee HecoOoTBETCTBUE 0b6s3aTesNbHbIM TpeboBaHNAM.

MpumeyaHne 2— YacTo ana 6e30NacHOCTU HEOBXOAMMbI CaMOCTOATENbHbIE UCC/ef0BaHNA, HO Nepeceye-
HVe Hens3bexHo n no3ToMy B npouecce nccsegoBaHnUs O4YeHb XXesflaTtesibHO COTPYAHNYECTBO;

f) paspaboTka nporpammbl UCMbITAHWIA, NO3BONSAOLLEN 06HAPYXMBaTb NOTEHUNAbHbIE BUAbI OTKA30B;

[) KOHUeHTpaumsa Ha KIl4eBbIX BOMpocax ynpas/ieHUs kayeCTBOM, aHann3a NpoLeccoB KOHTPOSSA U
N3roTOB/IEHNA NPOAYKLNN.

h) nomoub BonpegeneHnn ocobeHHOCTEN 0bLeii cTpaTterumn nrpadmka npodnaakTUYeCcKoro TeXHmyec-
KOro 06cnyxmBaHus;

i) nomoLLb ¥ NoaaepXka BonpeaeneHnn KpuTepmes UCMbITAHUIA, NNAHOB UCTbITAHWI N ANArHOCTUYECKNX
npouenyp (CpaBHUTENbHbIE UCMbITAHWSA, UCMbITAHUSA HA HAAEXHOCTD);
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i) nopdepxka nocnefoBaTeIbHOCTU UCK/OYEHUST 4ePEKTOB KOHCTPYKLUM 1 MOAAEPXKA NTaHNPOBaHMS
aNlbTePHATUBHbIX PEXMMOB pa6oThbl U NepekoHgmMrypaumu;

k) MOHVMMaHWe NPOeKTUPOBLYMKaMK NapaMeTPOB, BANUSIOWMX HA HAAEXHOCTb CUCTEMbI;

1) pa3paboTka 3ak/lUNTEeNIbHOMO OKYMEHTA, COAEePXaLLero Aokasare/bCTBa NPeAnpUHSITLIX AeiCTBIi
no o6ecneyeHnto COOTBETCTBUS Pe3y/ibTaToB NPOEKTUPOBaHUSI TPeGOBaHUAM TEXHWUYECKOTo 3ajaHus npu
06CcnyXuBaHUu. 3To 0COGEHHO BaXHO B C/ly4ae OTBETCTBEHHOCTM 3a KAYeCTBO BbIMyCKaeMoi NpoayKLnu.

7.3 OrpaHuyeHus u HepgocTtaTkm FMEA

FMEA upe3BbluaiiHO 3thheKTUBEH, ECIN €70 UCNOSb3YIOT 415 aHaNn3a 3/IeMeHTOB, KOTOPbIE Bbi3bIBAOT
0TKa3 CUCTEMbI B LIe/IOM N HapyLLEHNe OCHOBHOW (DYHKLMM cucTeMbl. OfHako FMEA MoxeT 6bITb TPYAHbLIM U
YTOMUTENbHbBIM A/151 C/TOXHBIX CUCTEM, UMEHOLWNX MHOTO (PYHKLMIA 1 COCTOALLMX U3 Pa3/INYHbIX HAB6OPOB KOMMO-
HEHTOB. 3TU C/IOXHOCTU YBENNYMUBAIOTCA MPU HAIMYMN MHOTOUUC/IEHHBLIX PEXMMOB 3KCMayaTaluu, a Takke
HEeCKOMIbKMX NOINTUK TEXHNYECKOTO 06CNYXNBAHUS Y PEMOHTA.

FMEA mMoXeT 6bITb TPYAOEMKUM N HE3I((EKTUBHbIM MPOLECCOM MPU HEO064yMaHHOM MPUMEHEHUN.
WcenepgoBanua FMEA. pesynbTaTtbhl KOTOPbIX NpeAnosaraeTcs UCnob30BaTh B fJanbHelWweM, f0/MKHbI ObiTb
onpegeneHxsl. MposegeHne FMEA He A0/1KHO 6bITb BKIOYEHO B Tpe60oBaHus 6e3 npeAsapuTeibHOroaHanm3a.

OCnoXxHeHns, HegopasyMeHs ¥ OLWMOKM MOTYT MPOWM3ONTU NPV MOMbITKE OXBata McCnefoBaHUAMU
FMEA HecCKoNbKMX yPOBHEl B epapX14eckoil CTPYKType CUCTEMbI, eC/in OHa npeAycmaTpuBaeT pe3epBupo-
BaHue.

B3aumocsAsn mexay oAbMy Unn rpynnaMv BUAOB OTKA30B UM NpUYMHaMy BUA0B OTKA30B He MOryT
6bITb 3dhhekTMBHO NpefcTaBneHbl B FMEA. Tak kak rnaBHoe npefnosioxeHue A8 aToro aHanam3a — HesaBu-
CYMOCTb BUAOB 0TKa30B. DTOT HeL0CTaTOK CTAHOBUTCS elle 6osee ABHbIM U3-3a B3aMMOAENCTBUIA nporpam-
MHOro o6ecneyeHus 1 annapaTHbIX CPeACTB, Koraa npeAnosioXeHne o He3aBnUCUMOCTU He NOoATBEPXAAeTCA.
OTmeueHHoe cnpaBefMBo AN B3aUMOLEeNCcTBUS YesioBeka ¢ annapaTHbIMU cpefcTBaMun U MoAenei aToro
B3avmMopgeicTeuA. MNpeanosnoXeHne 0 He3aBMCUMOCTU OTKA30B HE NO3BOMIAET YAEeNATb [O/KHOEe BHUMaHuWe
BUAaM OTKasa, KOTopble NMpu COBMECTHOM MOSAB/IEHUN MOTYT UMETb CyLLleCTBEeHHbIe NMOCNeACTBUA, Torga Kak
Kaxabl U3 HUX B OTAENBbHOCTN MMEET HU3KYH0 BEPOATHOCTb NOSBAEHMSA. B3aumMocBa3n 3N1eMeHTOB CUCTEMbI
nerye uccnepoBaTb, UCNO/b3YS A8 aHanM3a MeToj AepeBa HeucnpaBHocTeil FTA (TOCT P 51901.5).

FTA npepnoytuteneH ana npumeHeHna B FMEA. NOCKO/IbKY orpaHn4MBaeTca CBA3AMU TOJSILKO ABYX
YPOBHEl nepapxuyeckoii CTpyKTypbl, HanpuMep uaeHTudmrKaLueli BUL0B 0TKa30B 06EKTOB 1 onpeseneHnem
MX NOCNeACTBWI ANA CUCTEMbI B Lie/IOM. 3TW NOC/eACTBUA 3aTEM CTAHOBATCSA BUAaMMN OTKA30B Ha creaytoLiem
YPOBHe, Hanpumep Ansa moayns, nT. 4. OfHaKo CyLecTByeT OnbIT YCMNEeLHOro BbIMO/IHEHUSA MHOTOYPOBHEBbLIX
FMEA.

Kpome Toro, Hepgoctatkom FMEA siBnsieTcsi ero HeCcnoco6HOCTb OLeHNTb 06LLYH0 HAAEXHOCTb CUCTEMbI U
TakMM 06pas3om OLEHUTb CTENEHb YNy4ylleHUs ee KOHCTPYKLMN NN N3MEHEHWIA.

7.4 B3aummMocCBA3b C ApPYrMMKU meTodamMmn

FMEA (nnn FMECA) MOXeT 6bITb NPUMEHEH CaMOCTOATE/TbHO. Kak CUCTEMHbI MHAYKTUBHLIV MeTo aHa-
nm3a FMEA yale Bcero ucnosb3yloT B ka4ecTBe AOMOSIHEHUS K APYTUM MeToAam, 0CO6EHHO AeAyKTUBHbIM,
Takum kak FTA. Ha cTafnu npoekTMpoBaHNs 4acTo GbiBaeT TPYAHO PeLlunTb, Kakoi MeTos, (MHAYKTUBHbLIA naun
[efyKTVUBHbIA) NpefnoyecTb, Tak kak 06a UCNoNb3yoT NPU BbINOHEHUN aHanu3a. Ecnun Ans nponsBoAcTBEH-
HOro o60pyfo0BaHnsa nCcMCTeEMbI MAEHTUHULMPOBaHbLI YPOBHU pUCKa, NpeanoyYTuTeeH AeAyKTUBHbI METOA, HO
FMEA no-npexHemy aBnseTCs nosie3HbIM MHCTPYMEHTOM NpoekTupoBaHus. OfHako ero cnefyeT NpUMeEHATb B
JonosiHeHne KApYrMm Metogam. 3To 0CO6eHHO cnpaBeaiMBo, KOrAa peLleHns AO/MKHbI OblTb HalAeHb! B CUTY-
auuax ¢ MHOroKpaTHbIMK OTKaszaMu W L,enovkoil nocnenctsuin. MeTos, UCMONb3YEMbI BHaYane, AO/IKEH
3aBKCETb OT NporpamMmMbl NpoekTa.

Ha paHHUX cTafnax NPOeKTUPoBaHWSA, KOrfa U3BeCTHbI TO/IbKO (PYHKLMK, 06LLLan CTpyKTypa CUCTEMbI U ee
NoACUCTEMbI, yCnellHoe hyHKLUNOHNPOBaHNE CUCTEMbI MOXHO M306pa3nTb C NOMOLLbIO CTPYKTYPHON CXeMbI
HafeXHoCTV UNn fepesa HeucnpasHocTell. OAHaKO AN COCTaB/IEHNSA 3TUX CUCTEM K moAgcucTeMam fO/DKeH
ObITb MPUMEHEH NHAYKTUBHbIV npouecc FMEA. BaTux o6ctoATenscteax Metog FMEA He ABnsieTcsi BCeEO6bEeM-
NIOLWMM. HO OTpaxaeT pe3ynbTaT B HarnagHon TabnuyHoi gpopme. B o6Liem cnyyae aHannsa CnoxHoON cucte-
Mbl C HECKONBKMMMW (PYHKLMSAMMN, MHOTOYUCNIEHHBIMU 06 BEKTamMy 1 B3aMMOCBA3AMU MeXAY 3TUMKU 06beKkTaMm
FMEA sBnsieTca Heo6xoAWMbIM, HO HE4OCTATOYHbIM.

AHanus gepesa HeucnpasHocTel (FTA) sBNseTca fONOMHUTE bHBbIM AeAYKTUBHbIM METOAOM aHannsa
BW0B OTKa30B M COOTBETCTBYHOLUUX UM NPUYUH. OH NO3BOJIAET NPOCEXNBATL MPUYNHBI HU3KOTO YPOBHS, Npu-
BOASLLME K OTKa3aM BbICOKOr0 YPOBHS. XOTSA IOTMYECKNI aHaNn3 MHorAa UCnosb3yoT A8 Ka4eCTBEHHOro aHa-
NM3a nocnefoBaTteibHOCTel HencnpaBHOCTE, OH 06bIYHO NpeALecTByeT OLeHKe YacTOTbl 0TKa30B BbICOKOIO
ypoBHA. FTA N03BO/ISET MOAENNPOBATL B3aM03aBUCUMOCTY pas3INYHbIX BU0B OTKA30B B TeX C/iyvasx, Korga
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NX B3aVMOAEiCTBNE MOXET NPUBECTU K COBbITUIO BbICOKOW TSXECTW. DTO 0CO6EHHO BaXHO, KOrga nosisfeHve
O/IHOrO0 BMJa OTKa3a BbI3biBAET NOSIB/IEHNE APYTOro B1Aa 0TKasa C BbICOKON BEPOATHOCTLIO U BLICOKOW TAXECTbIO.
3TOT cueHapwuii He MOXeT 6bITb yCNeLWHO CMOAENMPOBaH C NpuMeHeHnem FMEA. rae Kaxaplil BUg oTkasa pac-
cMaTtpuBaloT He3aBNCUMO U MHAMBKUAYanbHO. OAnH U3 HegocTaTtkoB FMEA — ero Hecnoco6HOCTb aHanM3npo-
BaTb B3aMMOAENCTBMSA U AMHAMUKY BO3HUKHOBEHUS BUAa O0TKasa B CUCTEME.

FTA KoHUEeHTpVpyeTCca HaNorMke cosnagarwmnx (Mam nocneosaTesbHbIX) aibTepHaTUBHbIX COObITHU,
BbI3blBAOLLMX HEXenaTebHble nocneacTsusa. FTA no3BonseT NocTponTb Npasu/ibHY0 MOAEeNb aHannsnpye-
MO CUCTEMbI, OLLEHKMN ee 6e30TKa3HOCTY 1 BEPOATHOCTM OTKa3a, a Takke NMo3BOISeT OLEeHUTb BUSHNE Yyu-
LUIEHWI NPOeKTa 1 YMEHbLUEHWS Yicna 0TKa30B KOHKPETHOTO B1Aa Ha HafeXHOCTb CUCTEMbI B LiesloM. dopma
FMEA aBnsetcsa 6onee HarnsgHoli. O6a metoAa ncnonb3yoTcs BobLieM aHanm3e 6€30macHOCTU 1 HafeXHoc-
TN CNIOXHON cucTembl. OfgHaKo ecnun cuctema 6asvpyeTcs rnaBHbIM 06pa3omM Ha nocnefoBaTesIbHON NoruKe ¢
HebOo/bWNM pe3epBMPOBaHNEM U MHOTOYUCTEHHBIMU PYHKUUAMU, TO FTA ABASETCA C/IMLLKOM C/I0XKHBIM CMO-
co60M npeAcTaBAEHNA NOTUKM CUCTEMbI U MAEHTUdMKaLUM BMAOB 0TKa30B. B Takux cnyvasx FMEA n meTtof
CTPYKTYPHOW CXeMbl HafeXHOCTU afileKBaTHbl. B Apyrux cnyyasx, korga npegnoututened FTA. OH OoO/XeH
6bITb AONOIHEH ONUCAHUSIMUW BU,0B OTKA30B U UX NOCNELCTBUNA.

Mpu BbIGOPE MeToAa aHa/M3a He06X0AMMO PYKOBOACTBOBATLCA B NEpPBY0 ovepesb cneumguyeckumm
TpeboBaHNSAMU MPOEKTa, HE TONbKO TEXHUYECKUMU, HO TakKe TpeboBaHUSAMU K NnokasaTensiM BpemMeHu, CTou-
MOCTU. athheKTUBHOCTY 1 UCMONb30BaHUA pe3yfbTaToB. Ob6Lme pykoBoAALME NPUHLMNBI:

a) FMEA npumeHum, korga TpebyeTcss BCECTOPOHHEE 3HaHMe XapaKTepuCTUK OTKasa 06bekTa;

b) FMEA 6onee nogxoguTt gss He60MbLUNX CUCTEM, MOAY/IEA NN KOMMIEKCOB:

¢) FMEA faBnsieTcs BaXHbIM UHCTPYMEHTOM MCCMel0BaHUiA, pa3paboToK, NPOEKTUPOBaHUS UK pelue-
HUSA UHbIX 3834, KOrga HeoNycTMMble NOCNEeACTBUSA 0TKA30B [O/MKHbI ObITb NAEHTUMNLMPOBAHbI 1 HaNAeHbI
HeobXo4MMble Mepbl MO UX YCTPAHEHUIO WU CMATYEHWIO:

d) FMEA mMoxeT 6bITb He06X0AMM A1 06 LEKTOB, NPY MPOEKTUPOBAHNM KOTOPbIX NCNO/Ib30BaHbl HOBEW-
LUINe OCTVKEHNA. KOTa XapakTePUCTVKM OTKA30B He MOTYT 6bITb M3BECTHbI U3 NpeAblayLueil akcnayaraumu;

e) FMEA 6onee npyMMeHMM K cucteMam, MMerLnmM 601bLLI0e KOIMYeCTBO KOMMNOHEHTOB, KOTOPbIE CBS-
3aHbl 06LLeli N0rMKoi 0TKa30B:

f) FTA aBnsaeTcsa 6onee noAxofawmnm A8 aHannsa BUMAOB MHOTOKPATHBIX U 3aBUCUMbIX OTKa30B CO
CNOXHOW NOrnKowi n pesepempoBaHnemM. FTA MOXeT 6bITb MCMO/b30BaH Ha 60/1e€ BbICOKMX YPOBHSAX CTPYKTYpbI
CUCTEMbI, PaHHUX CTaANAX NPOEKTa 1 B criyvae ngeHtugurkaumm HeobxogumocTtun fetansHoro FMEA Ha 6onee
HU3KNX YPOBHAX NpuW yrny6neHHoW npopaboTke KOHCTPYKLUN.
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MpunoxeHne A
(cnpaBoyHOE)

KpaTtkoe onucaHue npouenyp FMEA n FMECA

A.1 3Tanbl. O630p BbINO/IHEHNS aHanusa

Mpu NpoBefieHUN aHann3a A0/MHKHbI 6bI/IM BbINOJIHEHbI CriefyloumMe aTanbl npoueaypbi:
a) pelleHune o TOM. kakoit metog — FMEA nnn FMECA Heo6xoguwm;

b) onpejesnieHne rpaHuL, CUCTEMbI ANA aHanusa;

C) oco3HaHue Tpe6GoBaHWUM N PYHKLMIA CUCTEMBI;

d) onpepeneHne KpuTepms 0TKaza/paboToCNOCOGHOCTH;

e) onpegeneHne BMAOB OTKa30B U NOCMeACTBUIA OTKAa30B KaXAoro o6bekrta B oTveTe;
0 onucaHue KaxAoro nocneacTsma oTkasa;

[) cocTaB/ieHMe oT4eTa.

JononHutenbHble atanbl agna FMECA:

h) onpeaeneHne paHros TAXECTN OTKA30B CUCTEMBbI;

1) ycTaHOBNEHMe 3HaYeHWUli TAXECTN BUMAOB OTKA30B 06BEKTA;

J) onpepgeneHne Buaa otTkasa 06bEKTa U YaCTOTbl NOC/eACTBUIA;

k) onpepeneHue yacToTbl BuAa oTkasa.

) cocTaBfieHMe maTpul, KPUTUHHOCTU A1 BU0B OTKa30B 06beKTa;

T) onucaHue KpUTUYHOCTU MOCMeACTBUI OTKa3a B COOTBETCTBUMN C MaTpuULEeilt KpUTUHHOCTK;
n) cocTaB/ieHMe MaTpulbl KPUTUYHOCTU 4NA NOCNeACTBUI OTKasa CUCTEMBbI.

0) cocTaBJieHVe oTyeTa [A/19 BCeX ypoBHeli aHanusa.

MpnmMeuyaHne — OueHKa YacToTbl BMAa M NocneacTBuii oTkaza B FMEA MoxeT 6biTb BbINO/IHEHA C NOMOLLbIO
atanos h). 1) n J).

A.2 Pabouas Ttabnuua FMEA

A.2.1 O6nacTb NpuMeHeHUsA pa6oyeit Tabnuubl

Pa6ouasn tabnuua FMEA onucbiBaeT getanu aHanmsa BTabnanyHon hopme. Xots obwas npouenypa FMEA asnseT-
Csi NOCTOSAIHHO, pa6oyas Tabsmua MoxeT 6bITb NprMcnoco6eHa K KOHKPEeTHOMY NPOeKTY BCOOTBETCTBMY Cero Tpe6oBaHu-
AMU.

Ha pucyHke A.1 npuBeAeH nNpumep Buaa pa6oueli Tabnvubl FMEA.

A.2.2 TonoBka paboueit Tabnuybl

FonoBka pabouei Tabnuubl A0/HKHA BKAOYaTh B cebs cneaytolyto MHopmauuio:

- 0603HaYeHne cnucTeMbl Kak 06bekTa B LLe/IOM, A1 KOTOPOi nAeHTU(ULMPOBaHbl KOHeYHble NocneacTeumsa. 310
0603HavYeHne fOMNKHO 6blITb COBMECTUMO C TEPMUHOMOTMEN, NCNONb3yeMOi B 610K-CXemax, cxemax U pucyHkax;

- Mepuog 1 pexum akcnayaTtauuun, BbiGpaHHble ANA aHaNn3a;

- 06beKT (MOAyNb, KOMMNOHEHT UK YacTb), Uccrefyemblil B aTol paboueii Tabnuue.

- YPOBeHb NepecmoTpa, gaTa, UM aHa/inTuka, KoopauHupytowero FMEA. a TakXe MeHa OCHOBHbIX Y/1IEHOB KOMaH-
Obl. obecneynBaloWmX AONOMHUTENBHYO UHPOPMALUIO A1 KOHTPONISA AOKYMeHTa.

A.2.3 3anonHeHue pabouyeii Tabnnubl

3anucu BcTtonbuax «06beKT» N «OnucaHne o6bekTa u ero PyHKUNN» AOMKHbI NAEHTUULMPOBaTbL TEMY aHanmsa.
[onxHbI 6bITb NPpYBEAEHbI CChIIKN HA 6/10K-CXeMY UK ApYTrue NPUoXeHUs, KpaTkoe onncaHne o6bekta neroyHKUnu.

OnucaHne cnoco6oB OTka3a 06bekTa NPMBOAAT B cTON6Le «Bug oTkasa». B nyHkTe 5.2.3 npuBeAeHbl peKkoMeHaa-
UMM No maeHTUdUKauMn noteHumnasnbHbIX BUAOB 0TKa3oB. Icnonb3oBaHWe yHUKanbHOro naeHtudukatopa «Koa suaa
oTKasa» A1 KaXA0ro yH/KasbHOro Buaa otkasa o6bekta o61erumT nogsefeHne UTOroB aHanmsa.

Hanb6onee BepoATHbIE NPUYMHBLI BUAOB OTKa30B MepeyncnsatoT B CTON6LE «BO3MOXHbIE NPUYMHBLI OTKa3a».

KpaTkoe onucaHue nocneacTBuiAi Buaa oTkasa npuBoAAT B cTonbue «JloKasbHble MOC/eACTBUS OTKasa».
AHanornyHyo nHopmaumio Ansa o6bekTa B Lie/IoM NpuBoAAT a ctonbue «/IToroBble nocneacTBusa oTkasa». [jna Heko-
TOpbIX UccnepoBaHnii FMEA >enaTenbHO OLEHWUTb MOCNEACTBUS OTKa3a Ha NMPOMEXYTOYHOM ypoBHe. B aTtom cnyvae
nocneAcTBUA yKasbiBaloT a 4ONONHUTENBLHOM cToN6Ue «Cnegytowmnii 6onee BbICOKUA ypoBeHbCOOPKU*. NaeHTudnkaums
nocneAcTBUiA BUAa oTkasa paccMoTpeHa B 5.2.5.

KpaTkoe onvucaHue metofa o6HapyxxeHus Bmnaa oTkasa npuBoasAT BcTonb6ue «Metoa obHapyxeHuns oTkasa». Metopa
ob6HapyXeHns MoXeT OblTb peasin3oBaH aBTOMaTUYECKM BCTPOEHHbIM TECTOM, MPefyCMOTPEHHbLIM KOHCTPYKUUWER, nam
MOXeT TpeboBaTbNPUMEHEHUSA AMATHOCTMYECKUXNpoLeAypC NpMBeYHEHNEM NepcoHana no akcnayatayumm u TeXHNYecKo-
My 06CNyXnBaHunioo. BaxHo naeHTudnunposatb MeTo4 o6HapyXeHna BUA0B oTkasa A1 o6ecnevyeHns BbINOSHEHNA KOP-
peKTUpyoWwmx AenNcTBUiA.
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OCO6EHHOCTN KOHCTPYKLUWW. KOTOPble CMATYaloT NOCneACTBUSA WM COKPaLLaloT KOIMYEeCTBO OTKa30B KOHKPETHOro
BMAa, HANpPUMep pe3epBUPOBaHNE, [O/MKHbI BbITb OTMEUYEHbI BCTO/6LE «YCNOBMS KOMMNeHcauumn oTkasa». KomneHcayms
cpefcTBamMu TEXHUYECKOro 06CNYXUBaHUA UKW AelicTBUAMM onepaTopa Takxke Jo/kHa 6bITh 34eChb ykasaHa.

B cTton6ue «Knacc TaxecTn oTkasa» ykasblBalOT YPOBEHb TAXECTUW, yCTaHOBMEHHbI aHanuTukamn FMEA.

B cTon6ue «4acTtoTa UM BeposiTHOCTb NOSIBMIEHUSI OTKa3a» yKasblBalT YACTOTY UM BEPOSTHOCTb MOSB/IEHNS KOH-
KpPeTHOro Buga otkasa. Macwtab 4acToTbl JO/KEeH COOTBETCTBOBATb €€ 3HAYeHUI0 (Hanpumep, 0TKasbl 3a MUJI/TIMOH 4acoB,
oTKasbl 3a npober B 1000 kM n T.4.).

B cTtonbue «3ameuaHus» ykasblBalOT Ha6MO4EHMA U peKoMeHAaLun a cCooTBeTCTBMM ¢ 5.3.4.

A.2.4 3ameuyaHunsn B paboueli Tabnuue

MocnepHuii cton6ely pa6oueii Tabnuubl [O/HKEH cOAepXaTb BCe Heo6XxoAuMble 3aMedaHusi Asisa pas3bsCHeHUs
ocTasbHbIX 3anunceit. BoamoxHble 6yaylme feiicTBUS, Takne Kak pekoMeHaLumm no ynyylleHnto KOHCTPYKLMK, MOTyT 6bITb
3apervcTpMpoBaHbl 1 3aTeM YyKasaHbl B oTHeTe. TOT cTon6el, MOXeT Takxe Bk/IoYaTb B ceba cnepytouiee

a) ntobble HeO6bIYHbIe YCI0BUSA:

b) MocneacTBUS OTKA30B pPe3epPBHOTO a/ieMeHTa:

C) onucaHue KpUTUYECKMX CBOWCTB MpoekTa:

P) nio6ble 3ameyaHuns, paclwumnpsolwme nHopmaLlmio;

e) CCbI/IKW Ha Apyrue 3anvucu Ans NocnefoBaTeNIbHOro aHann3a 0Tkasa;

0 cyuiecTBeHHble TPe60BaHNA K TEXHUYECKOMY 06CYXUBaAHUIO;

0) LOMWHUPYOLWME MPUYMHBI OTKA30B;

h) gomuHupytouime nocneacTBuA oTkasa;

1) NpUHATbIE pelweHns, HanpMMep No aHann3y NpoekTa.
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MpunoxeHne B
(cnpaBo4YHOE)

Mpumepbl nccnepoBaHuii

B.1 Mpumep 1 — FMECA gnsa anektponuTaHusa aBToMo6uNna ¢ BbluncneHnem RPN

Ha pucyHke B.1 npegctaBneHaHeb6onblas yacTb o6wmpHoro FMECA ans aBTomo6uns. MpoaHanM3npoBaHbl 3/1€K-
TponNuTaHWe 1 ero CBA3WN C akKKyMy/nATOPHOW GaTapeeii.

Lienb 6aTapeun BktovaeT B ce6st anop D1. koHaeHcaTop C9. coeANHAIOWMI NOMOXUTENbHYIO KNeMMy 6aTapen ¢
3a3emieHveM. NpumMeHeH Anof o6paTHO MOMAPHOCTU, YTO B C/lydae COeMHEHUs oTpuuaTenbHOl knemMmMbl 6aTapeun c
koprnycom 3aujumuiaeT 06BbEKT OT NoBpexaeHnin. KoHaeHcatop ABnseTca UAbTPOM 3/IeKTPOMArHMTHbIX nomex. Ecnn
nob6an U3 aTux YacTell 3amblkaeT Ha 3eM/1t0, 6aTapes Takxe 3amblkaeT Ha 3eM/1t0, YTO MOXET NPUBECTU K 0Tka3y 6aTapen

O6bert/dyHKumA MoTeHumaibHbIe NOC/eACTBUA OTKa3a
<
5 25 % MoTeHun- MoTeHumanb- TouHasi(ble)
L £ ) anbHbIA BUA, r Has npuunHa/ npuumaibl)' Mcxa-
2 ££ 5K oTkasa JlokansHsie VroroBele §( MexaHu3M oTrasa MM3M OTKasa
s} <o 2 nocneacTeusi nocneacTeus £
C 1S’ Q
X 8
> §
a
JnekTponuTaHue
V1
D1 KopoTkoe Knemma 6a- YTeuka 6a- 10 BHyTpeHHWii Paspyuwe-
3aMblkaHue Tapeun ¢ 3ambl-  Tapew. noesaka fedekT KoMno- Hue maTepuana
KaeT Ha 3eM/II0  HEeBO3MOXHa HeHTa
D1 Pa3pbiB HeT peseps- He3awmerT- 2 BHYyTpeHHWIA TpewwnHa B
3/1eKTPUYECKON  HOW 3aWmnTbl OT  Hble AedekT KOMMo- cBapke unu
uenu obpaTtHoro Ha- HeHTa nonynpoBoOAHM-
NPs>XeHNs Ke
C9 KopoTkoe Knemma 6a- YTeuka 6a- 10 BHYTpEHHWIA Paspyuwe-
3aMblKaHue Tapeu ¢ 3aMbl-  Tapeu. noesaka AedekT Komno- Hue Avanek-
KaeT Ha 3eM/it0 HEBO3MOXHa HeHTa Tpuka vnun
TpewmHa
C9 Pas3pbiB HeT dunbT- Pa6oTta 06b- 2 BHYTpeHHUIA O6HaxeHne
3/1EeKTPUYECKOW  pa 3fniekTpomar- ekTa He CcooT- nedekT KOMMOo-  AU3NeKTpuKa,
uenwu HUTHbLIX MOMexX BeTCcTByeT HeHTa yTeyka, nycTo-
EMI Tpe6oBaHnAM Ta win Tpem-
Ha
L1 Pa3pbiB Het V1 O6bekT 9 BHyTpeHHWii Paspyuwe-
3M1eKTPUYECKON Hepa6oTocno- fedekT KoMno- Hue matepuana
uenu cobeH. Hert HeHTa
npeaynpexga-
oweii nHauka-
umn
R91 Pa3pbiB Het Hanps- O6bekT 9 BHYTpeHHUIA TpewunHa B
3/1IEKTPUYECKON  XeHuns ona  Hepab6oTocno- nedekT KoOMMo- cBapke wnm
uenu BK/TIOHEHUSA co6eH. HeT HeHTa mMaTepuane
aneKTpUYeckol  npeaynpexpga-
uenu lowen  nHaunka-
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TPaHCMOPTHOrO cpeAcTBa. Takoli 0TKa3, KOHEYHO, He MMeeT nNpeaynpexaeHns. OTkas, NpyM KOTOPOM Noe3aka HEBO3MOXHaA,
B aBTOMOGUMNbHOWM NPOMbILINIEHHOCTW CHMTAIOT OnacHbIM. Mo3TOMy ANsi BuAa oTKa3a 06eux HasBaHHbIX 4YacTell paHr
TskecTu S paBeH 10. 3HaueHUsA paHra nossneHns O 6bIM BbIYMC/IEHbI HA OCHOBE MHTEHCUBHOCTEN 0TKa3oBYacTel c cooT-
BETCTBYHOLMUMMN Harpy3kamu aisi pa6oTbl TPAHCMOPTHOTO CPeACcTBa U 3aTeM npuBeaeHbl K macwTaby O ans FMEA aBTomoO-
6uns. 3HavyeHMe paHra oGHapyXeHus O ABNAETCSH OYeHb HWU3KMM, MOCKOJIbKY 3aMblkaHue 6ol M3 vacTeil cpasy
obHapyxmnBaeTcs Npu TeCcTMpOBaHUN 06bekTa Ha paboToCnOCO6HOCTh.

OTKa3 /110601 13 BbILLEYNOMSHYTbIX YacTeli He MPUBOAUT K NOBPEXAEHNIO 06bEKTA, OAHAKO AN AM0oAa HET 3aluThbl
OT M3MEHEeHUA NONSIPHOCTW. MNpun 0TKa3e KoHAeHcaTopa, He UNbLTPYIOLWErO 31eKTPOMAarHUTHbIE MOMEeXU, BO3MOXHbI Mome-
X1 AN 060pyAOBaHUA B TPAHCMOPTHOM CpeACTBe.

Ecnu akaTylwke L1. pacnonoxeHHoW Mexay 6atapeeli 1 3neKTpUYeCcKo Lenbo n npegHasHayeHHoN Ana hmnbTpa-
unun. nmeeTcs o6pbIB, 06bEKT HepaboTocnocobeH, NOCKO/IbKY 6aTapes oTcoeAMHeHa, U NpeaynpexaeHne He BbICBETUTCS.
KaTylwKyn MMetoT o4eHb HU3KYH UHTEHCMBHOCTb OTKa30B, MO3TOMY paHr NosiIBNEHUs paBeH 2.

Pesnctop R91 nepepaeT HanpsixeHne 6aTtapen Ha KOMMYTUpyloLwme TpaH3ncTopsbl. MNpu oTka3ze R91 06beKT cTaHOo-
BUTCS HEPABOTOCNOCOGHBLIM C PAHTOM TsXXeCTU 9. Tak Kak pe3avcTopbl UMEHT OYeHb HU3KYH MHTEHCUBHOCTb OTKA30B, PaHr
nosiBNeHust paBeH 2. PaHr o6HapyXeHUs paBeH 1. Tak kak 06bekT He siBNsieTcA paboTOCNOCOGHbIM.

PesynbTathbl aelicTBuiA

K
E OTBeT-

x o ~
s [AevictBus no o ¥ PekomeH- CTBeHHbI
T [eiicTBUs No X
2 npegoTBpa- - Ayemoe n gata
3 06HapYXXeHUo » s MpeanpuHs- .
& LLEHNIO 6 fdelictBue  BbINO/- T (Zb g <
<) > hewns  TeleAericTeuA g e 3
I z z
T n o
o a 4
3 Bblbop  kOMMNoO- OueHouYHble n 1 30

HeHTa 60/1ee BbICO- KOHTPOJ/IbHble  UC-

KOrO KayecTBa W MbITaHUA Ha Hagex-

MOLLHOCTN HOCTb
3 Bbi6op  komMno- OueHoYHble 2 12

HeHTa 60/1ee BbICO- W KOHTPOJIbHbIE UC-

KOro KayecTBa W NbITaHUA Ha Hagex-

MOLLHOCTUN HOCTb
3 Bbi6op  Komno- OueHOYHbIe n 1 30

HeHTa 60/5€ee BbICO- KOHTPOJ/IbHble  UC-

KOro KayecTBa W MNbITaHUA Ha HafeX-

MOLLHOCTN HOCTb
2 Bbi6op  kOMMoO- OueHoYHble n 1 4

HeHTa 60/1ee BbICO- KOHTPOJIbHblE  UC-

KOro KayecTBa W MbITaHUA Ha HafexX-

MOLLHOCTUN HOCTb
2 Bblibop  kOMMNoO- OueHouYHblEe U 1 18

HeHTa 60/1ee BbICO- KOHTPOJIbHble  UC-

KOro KayecTBa W MbITAHWA Ha Hagex-

MOLLHOCTN HOCTb
2 Bbi6op  komno- OueHOYHbIE ” 1 18

HeHTa 60nee BbICO-
KOro KayectBa MU
MOLLHOCTH

KOHTPOJibHblEe nc-
NbITaHNA Ha Hafex-
HOCTb

3/1eKTPOHUKN C BbluncrieHnem RPN
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8.2 Mpumep 2 — FMEA anfa cucTembl ABUratesib—reHeparop

Mpumep nnawcTpupyet npumeHeHne metoga FMEA kcucteme aBuratenib— redeparop. Llenb nccnegosaHns orpa-
HMYEeHa TONIbKO CUCTEMOl W KacaeTCsi MOCNeACTBUIA OTKAa30B 3/1IEMEHTOB, CBS3aHHbIX C 3/1eKTpONMTaHWEM [aBura-
TensA-reHepatopa WUAn NO6bIX APYrMX NOC/1eACTBUA OTKa3oB. OToonpeensaeT rpaHuLbl aHanusa. NpuseeHHbI npuvep
4aCTUYHO WMIOCTPMpPYeT npeAcTaB/ieHNe cUcTeMbl B Buie 6/10k-cxeMbl. MepBOHa4YasibHO BbiAEMEHO NATb MNOACUCTEM
(cM. pucyHoK B.2) n oiHa U3 HUX — cucTema NoAorpeBa, BEHTUAAUUN U OXNaxAeHna — npeActaBfieHa Ha 60/1ee HU3KMX
YPOBHAX CTPYKTYPbl NO OTHOLIEHWIO KYPOBHIO, HA KOTOPOM 6b110 pelleHo HavyaTb FMEA (cm. pucyHoKB.3). B/1IOK-CXeMbl Tak-
e NnokasblBalT CUCTEMY HyMepaunmn, NCNONb3yeMyto A CCbI/IOK B pabounx Tabnuuyax FMEA.

[lna ogHoOW U3 nofcucTem aBuratens—reHeparopa nokasaH npumep pabouyeii Tabnuubl (CM. pucyHok B.4). cooTBeT-
CcTBYylOLE pekoMeHJalusiM HacTosWero ctaHgapTa.

BaxHoli yacTblo FMEA sBnsoTcsa onpegeneHne v knaccuukaumsa TAXecTn NocneacTsuii 0Tka3oB 415 CUCTEMbI B
uenom. [lnsa cuctembl ABuUratesib—reHepatop OHV nNpeAcTassieHbl B Tabnuvue B.1.

Ta6nuya B.l— OnpeaeneHune v knaccuuKaumsi TSXECTU NOCAEACTBUN OTKA30B A/ CUCTEMbI ABUraTe/lb— reHepa-
TOp B LE/IOM

YpoBeHb XapakTepucTuka TSHKecTn oTKasa OnvcaHve
5 KatacTpoduuecknii OTcyTCcTBME HanpsiXeHns. HeBO3MOXHOCTb BbIMO/IHEHUA 3a-
Aaun
4 Kputnyecknii CHMXeHne HanpsiXeHus B cucteme. HeBO3MOXHOCTb BbINosI-

HeHuA 3agaydn

3 3HaunTeNbHbIl OTCYTCTBUE HanpshKeHWUs 13-3a NPUHYAUTE/TbHOTO OTK/0Ye-
HMA Ha Mepuoj BOCCTaHOB/EHMA paboToCNOCO6HOCTM

2 MuHMManbHbIi BpeMeHHOe CHUXeHne HanpsiXeHusi 40 BOCCTaHOB/IEHUA pa-
6oTOCMNOCOGHOCTYN
1 HesHaunTenbHbI OTcyTCTBME MOTEPU UAN CHUXEHUA HANPsHXEHUSA
Obintanb-
rMA00PHbIA
wpat
10 | 2D | 30 40 | 28]
Maunk e IfelM h*
OB * NOCTOSIHHOrOTO N WPpMUKXPTULW
fepnp HaZMpPOM. (ypMIMAMAM OTwnsamm MxapoTw uu
AOHIKINLAN, CMOAKLLXbIO cnonon**) BLLapaTypa
cKnaagoHun yactotam» YaCTOTHOTO
npusog*)

PucyHok B.2 — [lnarpamma noacucrtem Agsuratens—reHeparopa
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B.3 Mpumep 3 — FMECA gna npou3BOACTBEHHOrO npouecca

FM ECA npouecca uccnegyeT KaxAblii npoLecc n3aroToB/ieHnsi paccmatpusaemoro o6bekta. FMECA nccneayetTo0.
4TO MOXET NPON30NTU He TaK. Kak NPeAyCMOTPEHO, 1 CYLLECTBYIOLLME MePbI 3aWuTbl (B C/lydYae 0TKasa), a TakKe Kak4yacTo
3TO MOXET MPONCXOAUTBL U KaK MOXHO YCTPaHUTb NOA06HbIe CUTyaunmn, MogepHU3Npys o6beKT unm npouecc. Lienb coctont
B KOHLEHTpauMM BHUMaHUA Ha BO3MOXHbIX (UM M3BECTHbIX) NpPo6G/ieMax NoAnepX KU UAn JOCTUXEHUS HEOBXOAMMOro
KayecTBa rotoBoi npoaykuuu. NMpegnpusaTtusa, cobrupatome CNoXxHble 06 bEKTbI, Takve Kak 1erkoBble aBTOMOGU/IN, XOPOLO
3HalT 0 HEO6X0AMMOCTM TpeboBaTb OT NOCTABLLMKOB KOMMOHEHTOB BbIMO/IHEHWUSI TAaKOro aHanusa. MNpyu 3TOM OCHOBHble
BbIrOAbl MOyYalT NOCTaBLMKMA KOMMNOHEHTOB. OCylecTB/IeHe aHann3a 3acTaB/seT BbIMO/IHATL NOBTOPHYIO NMPOBEPKY
HapyLeHNsi TEXHO/IOTUN N3rOTOB/IEHUS, @ UHOTAA M 0TKA30B, YTO NPUBOAUT K 3aTpaTaM Ha ynyudlleHue.

dopma pabouein Tabnuubl ansa FMECA npouecca aHanormyHa dpopme pa6oueinn tabnmubl ans FMECA npoaykuuu,
HO eCTb HeKOTOpble OTINYMSA (CM. PUCYHOK B.5). Mepoil KpUTUYHOCTK ABNAETCSA 3HAYEeHWEe NPUOPUTETHOCTU AelicTBuiA
{APN). oueHb 6113K0€e N0 CMbICAY K3Ha4YeHuto npuoputeTHocTu pucka {RPN), paccmaTpnBaemomy Bbiwe. FMECA npouec-
ca uccnefyet cnocobbl NOABMEHNS AeDeKTOB Y HECOOTBETCTBUIA Y BapuaHTbl NOCTAaBKU 3aKa3unKy B COOTBETCTBUM C NPO-
ueaypamu ynpasneHust kayuectBom. FMECA He paccMaTpuBaeT OTKasbl NPOAYKLMW NPU 06CNYXUBAHUWN, CBA3AHHbIE C
MN3HOCOM WM HeHaf/iexalumMm NCcnosib30BaHneM.
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MpunoxeHne C
(cnpaBoyYHOE)

MepeyeHb COKpalLeHWii Ha aHTIMIACKOM i3blKe, UCMOMb3YEMbIX B CTaHgapTe

FMEA — meTop aHannsa BUA0B U NocneacTBUA OTKa30B:

FMECA — me/nod aHanusa BuaoB, NocneAcTBUi U KOUTUYHOCT U OTKa30B:

DFMEA — FMEA. npuneHsaeunsblit ANa aHann3a NnpoekTa B aBTOMOGUIbHOM NPOMbILLINIEHHOCT U
PRA — BepoOATHOCTHbIN aHaNn3 pucka;

PFMEA — FMEA. npumeHsaembIii gna aHannsa npouecca:

FTA — aHanus gepeBa HencnpaBHOCTeii:

RPN — 3HauyeHve NpuopnTeTHOCTMN puUckKa:

APbl — 3HauyeHMe NPMOPUTETHOCTMU AeNCTBUA.

(1) TOCT 27.002-89

(23 M3K 60300-3-11:1999

(IEC 60300-3-11.1999)

(3) SAE J1739.2000

JAJ AIAG

Bubnunorpadus

HagexHocTb a TexHuke. OCHOBHble MOHATUA. TepMmuHbl 1 onpegeneHus (Industrial
product dependability. General principles. Terms and definitions)

MeHeaXMeHT HagexHocTu. HacTb 3. lMpuknagHoe pykosoAcTsBo. Pasgen 11. TexHu-
yeckoe 06CNyXuBaHNe.OpUEHTUPOBAHHOE Ha HaAEXHOCTb

(Dependability management — Part 3-11: Application guide — Reliability centred
maintenance)

Potential Failure Mode and Effects Analysis In Design (Design FMEA) and Potential
Failure Mode and Effects Analysis in Manufacturing and Assembly Processes (Process
FMEA). and Potential Failure Mode and Effects Analysis for Machinery

Potential Failure Mode and Effects Analysis. Third Edition. 2001
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