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Mpeaucnosune

Llenn v npuHumnbl cTaHgapTu3aumm o Poccniickon degepauunm yctaHoBneHbl defepasibHbIM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TeXHMYECKOM PeryimpoBaHumn», a npaswuia NPUMEHEHUS HauMOHa/IbHbIX
cTaHaapToB Poccuiickoin degepaunm — FOCT P 1.0—2004 «CTtaHgapTulaumsa B Pocculickoii ®epepauunn.
OCHOBHbIE MONOXEHNA

CBefeHns o ctaHgapTe

1 NOArOTOBJIEH OTKpPbITbIM aKLMOHEPHBIM 06LeCTBOM «Hay4HO-nccnefoBaTe/IbCKUi LIEHTP KOHTPO-
NA U AMarHoCTUKN TexHuyeckux cuctem» (OAO HULL K) Ha ocHOBe cOBCTBEHHOrO ayTEHTUYHOro nepeBoja
cTaHgapTa, yKasaHHOro B nyHKTe 4

2 BHECEH YnpaBneHuem pa3BuTusi, MH(POPMaLMOHHOIo obecneyeHnss degepasibHOro areHTcTBa Mo
TEXHUYECKOMY PErysimpoBaHuIo U MeTpPosiorum

3 YTBEPXJEH U BBEAEH B AJEWCTBUE MMpukasom deaepasibHOrO areHTCTBa MO TEXHUYECKOMY
perynmpoBaHuio 1 metposorum ot 30 ceHT6psa 2005 r. No 236-cT

4 HacTosiwuii cTaHAapT ABNseTcsa MOANM(MLMPOBAHHbBIM MO OTHOLLEHWIO K MeXAYyHapOoAHOMY cTaHAapTy
M3K 61014:2003 «[porpamma noBbileHNs HagexHocTu» (IEC 61014:2003 «Programme for reliability growth»,
MOD) nyTemM BHECEHUA TEXHNYECKMNX OTKNOHEHU, 06 bACHEHNE KOTOPbIX NpeACcTaB/1IeHO BO BBEAEHUN K HACTO-
AlwemMy ctaHgapTy.

HanmeHoOBaHMe HacCTOSALLEero ctaHAapTa U3MeHeHO OTHOCUTE/IbHO HaMMEHOBaHNSA YKa3aHHOro MexayHa-
poAgHoro ctaHgapTa Ansa npuBegeHus B cootsetcteme ¢ FTOCT P 1.5— 2004 (nogpasgen 3.5).

MN3MeHeHUs, BBeAeHHble B HACTOSLWMI CTaHAapPT NO OTHOLUEHUIO K MeXAyHapOoAHOMY CTaHAapTy, oby-
CNOBJ/IEHbl HEOO6XOANMOCTBIO Hanboee NOMNHOMO AOCTMKEHNA LieNlel HaUMOHaIbHOM cTaHdapTmu3aumm

5 BBEJEH BMNEPBbIE

NHpopmauusi 06 M3MeHeHMsX K HacTOsLEeMY CcTaHAapTy ny6/ukyeTCs B eXerogHo u3faBaeMom
MH(OPMaLNOHHOM YKa3aTersie «HaluoHa/IbHble CTaHAapThi», a8 TeKCT U3MEeHeHU 1 NonpaBoK — B eXeMe-
CAYHO M34aBaeMbIX UHPOPMALMOHHBIX yKa3aTensax «HaunoHanbHble CTaHAapThi». B cnyyae nepecmoTpa
(3aMeHbl) NN OTMEHbI HACTOSILLLEr0 CTaHAapTa cCooTBeTCTBYOLLEee yBefoMeHne 6yaeT ony6/MKOBaHO
B ©)XEMeCAYHO M3aBaeMOM MH(OPMaLMOHHOM yKasaTene «HaunmoHaibHble CTaHaapThi». COOTBETCT-
BYlOLLAsA MH(pOpMaLMSi, YBEAOM/IEHNE Y TEKCT bl pa3MeLLalnTCs Takxke B UHPOPMAaLMOHHOR cucTeme oblLue-
ro nosib30BaHWsi — Ha oMUUMANIBHOM caiiTe HauMOHaIbHOro opraHa Poccuiickoli degepauuy Mo
cTaHgapTu3aumm B ceTun HTepHeT

©CTtaHgapTumudopm. 2005

HacTosiwmii ctaHaapT He MOXET 6biTb MOTHOCTBLIO UM YacTUUYHO BOCMPOM3BEAEH, TUPAXMPOBAH U pac-
NpocTpaHeH B KauecTBe ouLmMasibHOMO n3gaHus 6e3 paspelleHns defepasibHOIO areHTCTBa No TeXHUYECKOMY
perysimpoBaHunio u MeTposIornm
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BeBegeHve

CoBeplLueHCTBOBaHME NPOAYKLNN B COOTBETCTBUM C NPOrpaMmMori NOBbILEHUA HAAEXHOCTU AO/HKHO ObITh
YacTbio AelicTBUI B cdpepe HafeXHOCTU npu paspaboTke NpoayKumn. 3To 0COB6EHHO BaXHO A1 NPOeEKTa, B
KOTOPOM WCMOJb3YIOTCA HOBble METOAbl, KOMMOHEHTbI WAWN 3HauMTesIbHOe MeCTO 3aHumaeT nporpammMHoe
obecneyeHne. B aTOM cnyvae, nporpaMma MOXET BbISBUTb CO BPEMEHEM MHOro cnabblX MeCT, NPUYUHbI
KOTOPbIX CBA3aHbl C NPOEKTOM. YMeHbLUeHNe BEPOATHOCTU OTKa3a U3-3a 3TUX NPUYNH B MAKCUMasTbHO BO3MOX-
HOM CTeneHn MO3BOJSIAET NPEenOTBPaTUTL KX MOSB/IEHWE HA WUCMbITAHUAX WU NPW 3Kcnayatauuu. Ha 3Toli
nocnegHen CcTagun KOPpPeKTUPOBKA NPOEKTa OObIYHO AB/ISETCA OYEeHb C/IOXKHOW, A0POrocTosLelr n oTHUMaeT
MHOIO BPEMEHM.

CTOMMOCTb XXWU3HEHHOTO LMK/1a MOXET 6bITb CH/XEHa, eC/iM HeobXoAUMbIE N3MEHEHUA NpoeKTa caenaHbl
Ha camMOW paHHel cTaauu.

Pasgen 1 M3K 60300-3-5 [1] OTHOCUT K «nporpamMmMe MoBbILWeHWs (M1 COBEPLUEHCTBOBaHMA) HaAeXHOC-
TN» NpoBeAEHNE aHaNM3a HafleXXHOCTM 060PYyAOBaHNSA U UCMbITAHUA Ha HaEeXHOCTb NMpU NPOEKTUPOBaHUMU C
Lenblo MNOBbIWEHNS HaAeXHOCTU. B npouecce aHanm3a HafeXHOCTU MPOEKTa MPUMEHSIOT aHaIMTUJeckme
MeToabl, onucaHHble B TOCT P 51901.5 (M3K 60300-3-1). AHasin3 HafeXHOCTU npoekTa mMmeet ocoboe
3HayYeHne, NOCKO/IbKY NO3BOSET NPOBECTU PaHHIOW NAEHTUMUKALNIO NOTEHUNANBHO cnabblX MeCT NPOoeKTa,
3a/,0/1r0 [,0 3aBepPLUEHNS 3Tana NPoeKTUpoBaHns. BBedeHre B NpoekT MmoandnkaLmii Ha aToi cTagun ssBnsieTcs
HefopOrMM 1 OTHOCUTENIbHO NPOCTbIM, He BbI3biBas CyLLEeCTBEHHbIX N3MeHeHWl B pa3paboTke, 3agepek npu
BbIMOJ/IHEHUW NporpaMmmbl, MoAandmrKaum NPon3BoACTBa U NPOUN3BOACTBEHHbIX MPOLLECCOB.

Mporpamma MoBbIWEHNSA HAOEXHOCTU, UHTErPUPOBaHHAs B MPOLECCbI NPOEKTUPOBAHUA U Pa3paboTKu
npoaykumn (UHTerpupoBaHHas pas3paboTka HafeXHOCTU), NO3BO/ISET COKPaTUTb BpeMs pa3paboTku nNpoayk-
LMW, NNaHMpoBaTb 3aTpaTtbl U CHU3UTb CTOMMOCTb BCeli NporpamMmbil.

XoTAa nporpamma McnbITaHWii Ha NOBbILWEHNe HaAeXHOCTN BecbMa 3ddheKTUBHA AN PacKpbITUSA NOTEH-
LmanbHbIX NPo6/eM aKcnayaTauumn, oMma o6bI4YHO TpebyeT 60/MbLUMX 3aTpaT BPeMeHU UCMbITaHWA U pecypcoB.
KoppekTupytoLime oeicTBUSA B 3TOM C/yyae ABNAIOTCA 3HaUMTeNIbHO 601ee JOPOrocTOAWNMN, YEM B CUTyauUuu,
KorAa OHW MPOBOASATCA Ha paHHUX CTaausx pas3paboTkn npoekta. Kpome TOro, MPOAO/HKUTENIbHOCTb 3TUX
NCNbITAHN MOXEeT Cepbe3HO NOBMUATL Ha MapKeTUHT 1 rpadduk BBeAeHUS CUCTEMBI.

PeHTabenbHbIM peleHnem 3TMX Npobnem ABNSAETCA NporpaMma fnoBbIWEHNA HAAEeXHOCTU, NOSHOCTLIO
MHTErpUMpoBaHHasi B NPOLLECChl NPOEKTUPOBAHNSA, OLEHKN U UCNbITaHWIA. [porpaMmma TpebyeT akTUBHOrO yyac-
TN PyKOBOANUTENA NPOEKTA, @ YacTo M yvacTus 3aKasumka. 3a NpoLusble HECKONbLKO /leT BeAyLine opraHmsaumnm
NPOMBILL/IEHHOCTY pa3paboTasiv U NPUMEHUIN aHASTIMTUYECKNIA U UCMbITaTeNbHbIV MeToAbl, MO/THOCTbIO UHTEr-
pVpOBaHHbIe B MPOLLECC NPOEKTUPOBaHUSA, A1 NOBbIWEHUA HAAEXHOCTN Ha CTaguu NPOEKTUPOBaHUS NPOAYK-
uMKn. 3Ta TEXHONOMMA N3/M0XeHa B HACTOALWEM cTaHAapTe U paccMmarprBaeTcs B pasgene 6.

B oTnume oT MpMMeHsIeMOro MexayHapoAHOro cTaHgapTa B HACTOAWMI cTaH4apT He BK/IHOYEHbI CCbUIKM
Ha M3K 60050-191:1990 «MexayHapoAHbI 31eKTpOTeXHMYeCcKuin cnosapb. Mnasa 191. HagexHOCTb U Kave-
CTBO 06CNYXUBaHUA», KOTOPbIN Helenecoo6pasHo NPUMEHATb B HALMOHAaNIbHOM CTaHAapTe U3-3a OTCYTCTBUSA
NPUHATBIX TAPMOHU3MPOBAaHHbIX HAaLMOHa/IbHbIX CTaHAAPTOB. B COOTBETCTBMM C 3TUM U3MEHEHO COAEpPXaHMe
pasgena 2. Kpome Toro, MameHeHa Hymepauus NyHKToB pasgena 6. CpaBHeHWe CTPYKTYpbl HACTOsLLEro cTaHgapTa
CO CTPYKTYPOW yKa3aHHOro MeXxayHapoAHOro ctaHgapta npueeseHo B AOMNOHUTENBHOM NPUIoXeHUn B.
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HAUMWOHANBbHBIN CTAHALAPT POCCUNCKON SGEJLEPALUNM

MeHeaXMeHT pucka
NMPOrPAMMA MOBbLIWEHNA HAOEXHOCTU

Risk management
Programme for reliability growth

Jata BBegeHns — 2006—02—01

1 O6nacTb NpUMeHeHUs

HacTosawuii ctaHgapT ycTaHaBvMBaeT TpeboBaHNs U AaeT peKoMeHAaLUnN AN yCTpaHeHUs cnabbIx MecTt
13 annapaTtHbIX O6bEKTOB U NMPOrpaMMHOro 0GeCNeveHNsi C LeNbHO NMOBLILWEHUS HAAEXHOCTU.

CTaHAapT NPUYMEHSIIOT, KOrAa cneundukaums Ha NpoayKUmMio TpeGyeT BbIMOMIHEHNSA NPOrpaMMbl NOBbILLe-
HUS HaOEXHOCTM O060pPYyAOBaHUS (3/IEKTPOHHOTO, 3/IEKTPOMEXAHUYECKOrO, MEXaHUYecKUX annapaTHbIX
CpeAcTB, a Takke MpPorpaMMHOro obecrneyeHust) UM Korga TpebyeTcst opaboTka NpoekTa.

PekomeHAaUuy CONpoBOXAAKTCS ONUCAHWUAMW yNpaB/ieHVsl, NaHMPOBaHWs, UCMbITaHnii (naéopartop-
HbIX WX 3KCMNyaTaLMOHHbIX), aHa/IM3a 0TKa30B, KOPPEKTUPYIOLLMX METOA0B.

2 HopmaTuBHbIE CCbINKM

B HacToswem cTaHgapTe MCNOb30BaHbl CCbIJIKU Ha criegytolme cTaHaapTbl:

FOCT P CO 9000—2001 Cuctembl meHegKMmeHTa KayecTBa. OCHOBHbIE MOJIOXEHUA 1 CrioBapb

FOCT P MCO 9001—2001 Cuctembl MeHeaXMeHTa KayecTBa. TpeboBaHUA

FTOCTP51901.2—2005 (M3K 60300-1:2003) MeHeKMEHT pucka. CUCTeMbl MEHEAKMEHTA HAAEeXHOCTN

F'OCT P 51901.5—2005 (M3K 60300-3-1:2003) MeHeAXMeHT pucka. PyKoBOACTBO MO NPUMEHEHUIO
MeTo/[0B aHa/In3a HafexXHoCTn

FOCT P 51901.13— 2005 (M3K 61025:1990) MeHeaXMeHT pucka. AHann3 gepeBa HencrnpaBHOCTel

F'OCT P 51901.16—2005 (M3K 61164:1995) MeHe)XMeHT pucka. MNoBbiweHne HagexHocTn. CtaTucTu-
YecKne KpuTepum n MeTofbl OLEHKN

FOCT 27.310—95 HapgexHOCTb B TeXHUKe. AHa/n3 BUAOB, NOCNEACTBUA U KPUTUHHOCTUN OTKa30B. OCHOB-
Hble MOI0XeHUA

NMpumMmeyaHune — MNpy NONb30BAHUN HACTOALLMM CTAHAAPTOM Liesiecoo6pasHo NPoBEPUTL AEliCTBUE CCbIoY-
HbIX CTAHAAPTOB B MH(OPMALMOHHOM cUCTEME 06LLEro NoMb30BaHUs — Ha 0ULMabHOM caliTe HaLMOHANLHOTO opraHa
Poccuiickoii ®efepauyun no crtaHAapTusauum B CeTU VIHTEPHET WAW MO eXeroAHo u3haBaemMoMy MHGOpPMaLMOHHOMY
ykasartenio «HaumoHanbHble CTaHAapTbl», KOTOPbI ONy6MKOBaH N0 COCTOSIHMIO HA 1 AHBaps TekyLlero roga, u no coot-
BETCTBYIOLMM €XEMECAYHO N34aBaeMbIM MHDOPMALMOHHBLIM yKa3aTesnsim, ony6/IMKOBaHHbIM B Tekywem rogy. Ecnu ccbi-
NOYHbIV CTAaHAAPT 3aMeHeH (M3MEeHeH), TO NpW MO0Jib30BaHWKM HACTOSALWMM CTaHAAPTOM CcfefyeT PyKOBOACTBOBATbCA
3aMEHEHHbIM (M3MEHEHHbLIM) CTaHAAPTOM. ECNU CCbIMIOYHbIV CTAaHAAPT OTMEHEH 6e3 3aMeHbl, TO NOJIOKEHUEe, B KOTOPOM
[aHa cCblika Ha Hero, MPUMEHSIETCS B YacTW, He 3aTparuBaioLLei 3Ty CCbifky.

N3paHne ocuynanbHoe
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3 TepMuHbI 1 onpeaeneHns

B HacTosllLieM cTaHAapTe NPUMeHeHbl criefytoue TePpMUHbI C COOTBETCTBYHOLWUMY ONpeaesieHUsIMM.

MpumeyaHune — [na aHanusa AaHHbIX NCNbITAHWI Ha NOBbILWEHNE HaeXHOCTN BaXHO passinyaTtb TEPMUHbI
«napamMeTp NoToKa OTKasoB» (,D'l'lﬂ BOCCTaHaB/IMBaeMbIX OﬁbeKTOB) N KNHTEHCUBHOCTb OTKa30B» W/IN «MTHOBEHHAs! UHTEH-
CUBHOCTb OTKasoB» (,ql'lﬂ HeBOCCTaHaB/INBaeMbIX Oﬁ'beKTOB).

3.1 annemeHT (061BbEKT) (Item entity): J/llo6as YacTb, KOMNOHEHT, YCTPOWCTBO, NoacucTema, (OyHKUNOHa b-
Hblli MOAyb, 060pPYyA0BaHe NN CUCTEMA, KOTOPble pacCMaTpUBalOTCA CAMOCTOSATE/IbHO.

MpumeyaHne — SneMeHT (06BEKT) MOXET NPeACTaBNATL COO0I annapaTHble cpeacTBa, NporpaMMHoe obec-
neyeHne WA TO M Jpyroe BMeCTe W [IOXET B cneynduuecknx cnyyasx BKAOYaTb NepcoHar.

3.2 coBeplieHCTBOBaHUe HagexHocTu (reliability improvement): Mpouecc, NnpeanpuHATLINA C Lesblo
NOBbILLEHNSA HAJEXHOCTUN U HarpaB/leHHbIV Ha yCTpaHeHWe NPUUYNH CUCTEMATUYECKNX OTKa30B U/MIN yMeHb-
LIEHVS1 BEPOSATHOCTM MOSABNEHNSA APYTNX OTKA30B.

MpumeuvaHuns

1 MeTog, onucaHHbIli B HACTOALLEM CTaHAapTe, Hanpas/ieH Ha pa3paboTKy KOpPeKTUpyLWmnx Mogudukaymii, obec-
neynBaKwLWMUX COKpaLleHne konnyecTsa cnabbix MECT CUCTEMbI U BEPOATHOCTU UX NOSB/IEHUS.

2 Ana no6oro o6bekta UMeTCAa npeaesbl PeasibHoro U 3KOHOMMUYECKOro COBEpLIEHCTBOBaHNUA W [OCTUXUMOro
YPOBHA MOBbILLEHNA HAAEXHOCTN.

3.3 noBbiweHne HagexHocTu (reliability growth): CocTosiHne, xapakTepnu3yemoe COBepPLUEHCTBOBaHNEM
nokasaTtesieit Ha4EXHOCTU 06bEKTA BO BPEMEHM.

MpumeuyaHune — MogenupoeaHue (TPOrHO3MPOBAHUE) Y AHA/IN3 COBEPLLEHCTBOBAHWS HAZAEXHOCTY Ha CTagum
NPOEeKTNPOBAaHUSI OCHOBAHbI Ha CTAaHAAPTHO OLleHKe 0XMAaeMoi HafeXxXHOCTV NPOAYKL UM B Npedenax 3aaHHoro nepmoaa
BPEMEHU.

3.4 nHTerpnpoBaHHas pa3paboTka HagexHocTu (integrated reliability engineering): NHxeHepHbI
MeTOZ, COCTOSILLMNIA U3 MHOXEeCTBa MeTOAOB aHa/M3a HafeXHoCTW/ 6e30TKa3HOCTUN, NHTErPMPOBaHHbIX BO BCe
TeXHU4Yeckne crtagum un AecTBUSA, OTHOCALLMECS K NPOAyKUuMM OT CTagum paspaboTkm A0 aKcnayataumm npu
B3aMMOJENCTBUN BCEX 3aMHTEPECOBaHHbIX CTOPOH.

3.5 yeneBoe 3HaveHMe HagexHocTn npoaykuum (product reliability goal): Tpe6oBaHnA HageXHOCTU
0N NPOAYKUUKN, OCHOBaHHbIE Ha LLensax npeanpustms, TPe60BaHUAX pPbiHKA WAN HEOGXOAMMONM BEPOATHOCTU
YCMNELWHOro BbINOIHEHNA 3ajauyn, KoTopas ABNSETCA pa3yMHO AOCTUXKMMOM COrfiacHO NpoLsioMy OnbITY U
pasBUTUIO TEXHUKN.

NMpumeyvyaHun e—[INa HEKOTOPbLIX NPOEKTOB TPE6OBAHNSA HAAEXHOCTY yCTaHaBIMBaIOTCA 3aKka3ynkom. Lienesoe
3HaYEHVE HAJEeXHOCTU AN NPOAYKLMN ABNSETCA UTOTOBbIM 3HAYEHWEM NPOLEcca NOBbILEHNS HALEXHOCTU.

3.6 cuctematmyeckmne cnabble mecTta (systematic weakness): HegopaboTku, KOTOpble MOryT ObITb
YCTPaHEHbI N BAIUSIHUE KOTOPbIX YMEHbLUEHO TO/IbKO BBeAeHMEM MoaudrKaLumii B MPOEKT, NPON3BOACTBEH-
HbIA NpoLecc, NpoLeaypbl 3KCnayaTaunm, LOKYMeHTaLUo UM 3aMeHbl HeCTaHAaPTHBIX KOMMNOHEHT KOMMOHEH-
Tamu ¢ 60s1ee BbICOKOW HaZleXXHOCThIO.

MpumeuvaHuns

1Cnabble MecTa 4acTo ABNATCA UCTOYHUKOM OTKA30B U CBA3aHbI CO CN1abbiMM MECTaMu B NPOEKTe U NPou3Boj-
CTBEHHOM MNpouecce, Win oKyMeHTauuu.

2 PeMOHT unu 3ameHa (v nepesanyck B c/iyyae nporpaMMHoro obecneveHus) 6e3 MoaudvkaLuum mMoryT npuBecTu
K OTKasam TOro e camoro Buaa.

3 Cnabble mecTa NporpaMmHOro obecneveHuns scerga sasnsoTCA cucTeMaTUyecKuMm.

3.7 ocTaTo4Hble cfiabble mecTa (residual weakness): Criabble MecTa, KOTOpPbIe He ABASAIOTCA cucTemMa-
TUYECKUMN.

NMpumevyaHns

1/4nsa ocTaTo4HbIX cnabbix MECT PUCK OTKa3a COOTBETCTBYIOLLEr0 BUAA SBAAETCA MasIeHbKUM UMW Aaxe HesHauu-
TeNbHbIM B Npejesiax 0XnaaemMoro BpeMeH) UCTbITaHWIA.

2 Cnabble mecTa NporpaMmMHoOro obecneyeHnss He MOryT 6bITb OCTATOUYHbIMU.
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3.8 oTka3s (failure): MoTtepss 06BHEKTOM CMOCOBHOCTU UCNOMHATL TPebGyeMyto (hyHKLMIO.

MpumeyaHunsa

1B pe3ynbTaTe 06bEKT NOMyYaeT HENCMPABHOCTb.

2 OTKa3 — 3TO CO6bITME, B OT/INYME OT HEUCNPABHOCTH, KOTOpPAs IBIAETCA COCTOSTHUEM.

3 TepMuH «noTepsi» nogpasymeBaeT, YTO 06bEKT MMes CNOCOBGHOCTb UCMOMHATL Tpebyemyto (YHKUWIO 1 3aTem
yTpaTtnn ee. ECnu npoekT cuctembl cnocobeH o6ecneyunTb BbINOSIHEHWE 3aaHHOro TpeboBaHMa 3 EKTUBHOCTH, TO OTKa3 —
yTparta 3Toli CnoCO6HOCTH.

3.9 pexum oTkasa (failure mode): Cnoco6, KOTOpPbIM CUCTEMA WU/IN KOMMOHEHT MpeKpawarT NCNOHATL
CBOI0 (DYHKLMIO, NPeyCMOTPEHHYO NMPOEKTOM.

MpumeyaHunsn

1 Pexum oTka3a MOXeT 6biTb OXapaKkTepu3oBaH 4acToOTOl ero NOSBNEHUS WAW BEPOATHOCTbLIO €ro NosiBNeHUa Ans
BK/IIOYEHMA B NOKa3aTe M HafeXXHOCTU KOMIMOHEHTA UK CUCTEMbI.

2 ina nccnefoBaHnA HafEeXHOCTU CUCTEMbI B NPeAHa3HauYeHHbIX YCI0BUAX 3KCNAyaTauumn fOMKHbI 6biTb nccnepo-
BaHbl COOTBETCTBYIOLME PEXNUMbI OTKA30B, UX MPUUYMHBI, YHACTOTbl UM BEPOATHOCTU VX MOSABMIEHUA.

3.10 ymecTHbI oTka3 (relevant failure): OTkas, KOTOpbIi f0/KEH ObITb BK/HOYEH B pe3y/bTaTbl UCMbITa-
HWIA. faHHble 3KCnyaTaunum 1 UCNosib30BaH Npy pacyeTax OLEeHKM MokasaTens HaJeXHOCTU.

MpumeyaHunsn
1 Kputepuu Ana BKIOYEHNUSA B yMECTHbIE 0TKa3bl JO/DKHbI OblTb YCTAHOB/EHbI.
2 Kputepum yMecTHbIX OTKa30B onvcaHbl B 6.4.6.

3.11 HeyMecCTHbIl oTka3s (non-relevant failure): OTkas, KOTOPbI AO/KEH BbITb UCK/THOYEH U3 Pe3yNbTaTOB
MCNbITaHW, flaHHbIX 3KCN/lyaTaumm 1 He AOJ/DKEH NCMO/b30BaThbCsA MPU pacyeTax OLEHKM NnokKasatess Hafex-
HOCTW.

MpumeuyaHue — Kputepuu 4ns BblgeNeHUsi HEYMECTHbIX 0TKA30B OnucaHbl B 6.4.5.

3.12 cuctemaTtunyeckmuii otkas (systematicfailure): OTkas, os151 KOTOPOro aHa/IN3 PU3NYECKUX NPOLLECCOB,
06CTOATENLCTB, YC/I0BUI NN MOAENb 0TKa3a yKa3bIBatOT Ha BO3MOXHOCTbL €ro NOBTOPHOMO MOSIB/IEHUS.

MpumevaHnsa

1 KoppekTupytoliee TexHu4Yeckoe o6cnyxmBaHne 6e3 mogudgurkaLmm o6bI4HO He YCTpaHaeT NpuUYnHy oTkasa.

2 CncTemMaTmyeckuii 0Tkas MoXeT 6biTb BbI3BaH N0 XeNaHuio MoAeNMpoBaHNEM NPUYUHbI OTKasa.

3 B HacTosAWEeM cTaHAapTe cUcTeMaTUYECKNIA OTKA3 MHTEPNPETUPYETCS Kak 0TKas, C/1eAyHLW il 3 cucTeMaTuyeckoro
cnaboro mecta.

3.13 ocTaTouHbIli oTKa3 (residual failure): OTka3s, BbI3BaHHbIN OCTATOYHbLIMU C/1abbIMU MECTaMU.

3.14 otka3 kateropuun A (failure category A): CuctemaTUyYeCKUn OTKas, BbISABEHHbIA Ha UCMbITAHWAX,
OTHOCUTE/IbHO KOTOPOro PYKOBOACTBO NPUHMMAET peLleHne He ieN1aTb KOPPEKTUPYIOLWENn Moandukaumnumn ns-3a
3aTpaTt BpeMeHW, TEXHOSIOTMYECKNX OrpaHnyeHuni i Nnm gpyrux NpuyuH.

3.15 oTka3 kaTteropuu B (failure category B): Cuctematnyeckuii otkas, BbISIBJIEHHbIA NPU UCMbITAHNSAX,
0151 KOTOPOro PyKOBOACTBO NPUHMMAET peLleHne BBECTU KOPPEKTUPYIOLLYIO MoANGUKaumio

MpumeyaHue — Knaccugukaums otkasa He NpUMeHUMa 4151 NOBbLILIEHNUS HAAEXHOCTH Ha CTaANM NPOEKTUPO-
BaHUA NPOAYKLMM, NOCKOMbKY NMPeACTaB/EHWS O NOTEHUMANbHbIX PEXMMax OTKa30B He NO3BOMSIOT 3TO caenatb. Bce
KOMMOHEHTbI MOTYT NOTEHLMAbHO 0TKa3aTh 8 04HOM WM APYTOM PEXMME, HO BEPOSITHOCTb U NOC/IEACTBUS TAKOTO COBbLITHS
MOTYT CU/IbHO pa3nuuartbesi. CHauana M3ydarTcs PeXnMbl 0TKa3a U UX NOTEHLUASbHLIE MPUYUHBI, KOTOPbIE MOTYT UMETb
BbICOKYI0 BEPOSITHOCTb peann3alnu, 1. eCav pecypcbl U rpadiuky NO3BOASIOT, UCCNEayoTCs ApYre PeXuMbl 0Tkasa, MeHee
BEPOSTHbIE. MPOAYKLMS C 60/bLINM KOSIMYECTBOM KOMIMOHEHTOB, KX /bl M3 KOTOPbIX MOXET UMETb MHOTO PEXVMOB 0TKa3a,
a KaX/blil U3 PEXVUMOB 0TKa3a I1IOKeT UMETb MHOTO NPUYMH, TpeByeT MHOTO YCUIUI N5 KnaccugukaLum pexmMoB 0TKa3oB
WM MX NPUYUH U MOXET BbITh C/IULLKOM C/I0XHOM 1 LOPOrocTosiLei 415 060CHOBaHUs knaccudmkauum. NoaTomy knaccu-
(hvKaums 0TKa30B He NPUMEHSETCs A1 NOBbILEHUS HAAEXHOCTU NPOAYKLMN HA CTAANM NMPOEKTUPOBAHNS.

3.16 HencnpaBHocCTb (fault): CocTosiHMe o6bekTa, XxapakTepu3syloleecs HeCnOCOOHOCTbIO UCMOHATH
TpebyeMyto hyHKLMIO, UCKNOHasa BpeMsi NPOUIaKTUYECKOro TeXHNYECKOro 06CnyXnsaHnsa nnn apyrux sanna-
HUPOBaHHbIX AEeNCTBUIA, UM NPOCTOM N3-3a Hef0CTaTKa BHELLIHUX PECYPCOB

MpumeuaHne — HeucnpaBHOCTb YacTO ABNAETCA pe3yNbTaToM OTkasza 06bekTa, HO MOXET CyLlecTBOBaTb U
6e3 oTkasa.
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3.17 pexum HencnpaBHocTu (fault mode): OgHO M3 BO3MOXHbIX COCTOSIHUI AeDEKTHOrO 06 beKTa AN
3a/laHHON Tpebyemo PyHKUNN.

MpumeyaHue — Mcnonb3oBaHne TePMUHA «PEXWUM 0TKa3a» B 3TOM CMbIC/ie ONYCTUMO A5 MAEHTUUKALUM
NOTEHLMANLHOTO 0TKa3a 06BEKTA WM KOMMOHEHTA.

3.18 MrHOBEHHbIV NokasaTeslb HagexXHocTu: (instantaneous reliability measure): MNokasatesnb Hagex-
HOCTM O/1 06bekTa B AAaHHOM TOYKe BPEMEHU (MPOLUIOrO WAN HACTOSILLENO) NPU BbIMNO/IHEHMM NPOrpaMMbl
NOBbILLEHUST HAZLEXHOCTU.

MpumevaHnnsn

1 MNokasaTesnb HaAEXHOCTU, UCNONb3YEMbI MPW aHann3e NpoekTa, — 3T0 MateMaTnyeckoe oxugaHve nokasarens
HaAEeXHOCTN MPOAYKLUMM B 3a[aHHbII MOMEHT BPEMEHUN UM €r0 IKBMBA/TEHTHbIV NapamMeTp NoToka 0TKa30B, PacCUNTaHHbIN
Ha OCHOBe OL|eHOK nokasaTeneli HafeXHOCTN NPoAyKLUN B UccneayemMblii Nepros BpemeHu.

2 iHoraa nokasartesib HafieXXHOCTY MOXET 6GbiTb BbIPaXKEH C MOMOLLbI0 3KBUBAEHTHbBIX 3HAYEHWI cpeHel HapaboTku
Ha oTka3 (MTBF) unu cpegHeit Hapa6oTku fo oTkaza (MTTF). BbIYMCIEHHBIX HA OCHOBE OLEHOK HaAeXHOCTU NPoAYKLUN B
nccneayemblii Nnepmos BpeMeHM.

3 Vicnonb3yeMmblii B HacToAWEM CTaHAapTe TEPMUH «BPEMS» [/IOXET ObiTb 3aMeHeH APYrMMu xapakTepuctTukamu,
TakMMM Kak LuK/bl, pacCTOAHMSA (MWW, KWIOMETPbI) U T.N.

4 B HacToAlWEeM cTaHfapTe TePMUH «napameTp MOoToKa OTKa3oB» WCMOMb3yeTcsA A/ nokasatens HafeXHoCTu
BOCCTaHaB/IMBaeMOIli CUCTEMbI, a Takme TEPMUHbI KaK «MHTEHCUBHOCTb OTKA30B», «MIHOBEHHAA UHTEHCUMBHOCTb OTKA30B»
NPUMEHAITCA ANA HeBOoccTaHaBAWBaemon cuctembl. MTBF u MTTF moryT 3ameHsTb Apyr Apyra COOTBETCTBEHHO. [lanee
cucTtema npegnosnaraeTcsi BOCCTaHaB/IMBAEMOWA, eC onpefieNleHHo He 3asBfeHo o6paTHoe.

5 Moka3saTtenn HafgexHOCTU CUCTEMbI, 06bIYHO UCMO/Ib3yeMble NPU UCAbITAHUAX. — 3TO NapaMeTp NOTOKa OTKa30B.
MTBF. (MrHOBEHHAas) UHTEHCUBHOCTb 0TKa3oB. MTTF.

6 3HaueHus nokasaTesnei HageXHOCTV OLLeHNBAOTCA HA OCHOBE MOAe el NOBbILWEHNA HAAEXHOCTH, ONpeeieHHbIX
OTAENbHO ANA YNYULWeHNa NPOAYKLMN Ha CTafUsX NMPOEKTUPOBAHWUSA U UCTIbITAHWIA.

3.19 aKkcTpanonnpyemblii nNokasaTenb HagexHocTu (extrapolated reliability measure): Mokasartenb
HaJeXHoCTn o6bekTa, NpeAcKa3aHHbIl 415 3afaHHON 6yayLeit TOUKU B MporpaMmMe UChbITaHii Ha NOBbILIeHe
HaZleXXHOCTU, eC/IN MHOTO KOPPEKTUPYHOLLMX MOAMMUKaLMIA NPUCYTCTBYET B NporpamMmme.

MpumeuvaHuns

1 MNprMeHeHne TepMUHA «3KCTPanoNALMa» npegnonaraeTt Hann4yne orpaHNyeHnii No BpemeHs.

2 YcnoBua npeablgyLiynx UCNbITaHNA 1 npouesypbl KOPPEKTUPYIOLWNX MOAMGMKALMA NPUHUMAIOTCS B HEN3MEHHOM
Buae.

3 3HaueHue nokasatens HafeXxHoCTV OLLeHNBAeTCA Ha OCHOBE MO/EeN MOBbILEHNA HaAEeXHOCTW, NPUMEHAEMO K
npeAblAyWUM AaHHbIM. TOT Xe noAxod NpuMeHseTca K 6yayliemy nepuogy nporpammel.

4 Hanbonee 4acto MCMNO/b3yeMble NoKasaTenn HafeXHoCTM — (MrHOBEHHbI) napameTp notoka oTkasos. MTBF,
(MrHoBeHHas) MHTEHCMBHOCTb OTka3oB. MTTF.

5 OKkcTpanonvpyemblii nokasaresnb HAAEXHOCTU He NMPUMEHVUM A5 UCNONb30BaHUA B NPOrpamMme MOBbILLIEHWUSA Ha-
[€XHOCTUN B NpoLiecce NPOeKTUPOBaHUA.

3.20 nporHo3upyemblii nokasatesnb HagexHocTn (projected reliability measure): MokasaTenb Hagex-
HOCTU, NpefcKasaHHbIi 4719 06bekTa Nocne 04HOBPEMEHHOTO BBEAEHMWS PAAa KOPPEKTUPYHOLWMX MoaUdUKa-
LA,

MpumeuaHuns

1 Mogudprkaymmn yacto BBOASATCA MeXAy ABYMS nocfiefoBaTe/lbHbIMK 3TanaMu nporpammbil.

2 MokasaTenu HafeXHOCTU, 06bIYHO NCNO/b3yeMble NPY NPOBEPKE MOBbIWEHNS HAAEXHOCTN. — 3TO (MTHOBEHHbIIA)
napameTp notoka otka3os. MTBF. (MrHOBEHHas!) MHTEHCUBHOCTb OTka3oB. MTTF.

3 Mokasartesib HafEXHOCTU B NpPOLIECCE MOBbILEHNS HALEXHOCTU Ha 3Tane NPoeKkTUPOBaHUSA — 3TO MokasaTesib
HaAeXHOCTN MPOoAYyKLUN, NPOTHO3NPYeMblii 4718 3a4aHHOT0 NeprmoAa BPeMEHM, TAKoro Kak rapaHTUiHbIA Nepuoa nam cpok
CNyxo6bl.

4 3HayeHnsa 3TUX nokasartesieil OLLeHNBAIOTCA HA OCHOBE MOZE/NN NOBbILWEHUSI HAAEXHOCTH.

3.21 npodunb ncnonbloBaHua (usage profile): JeTanbHas nHopmaLmsa NO BONpocam aKcnyartaunm
1 YCNOBWIA OKpYyXXatoLeli cpefbl (MX cogepXaHue, orpaHNyeHns NPOAO/HKUTENBHOCTY U NOCef0BaTe/IbHOCTL)
[0/151 HOBOV NpOAYKUNN.

3.22 ot4yeT 06 ahphekTnBHOCTM akcnnyatauun (field performance report): O630p 1 aHanIN3 gaHHbIX
aKcnayaTaumm, NoaAxo4AWmMX AN paspadbaTbiBaeMoii NPoayKUMN.

3.23 cneyndmkaymnsa HagexHocTn (product specification for reliability): Onncanne oxugaemoit adhdek-
TVBHOCTU MPOAYKUUN AN5 YKa3aHHOTo neproa BpeMeHn ¢ oXxugaeMbiM NpodniemM UCMnosib30BaHUs

3.24 ncnbiTaHNa Ha 6e30TKa3HOCTb M foNrosevyHocThb (reliability and life test): WcnbiTaHua (Ha gencT-
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BVSI OKpYy)Xaloleli cpefbl Wav Apyrve BO34eicTBUSA), NpefHasHauyeHHble A1 NOATBEPXAEHUS WM OLEeHKU
BEPOSITHOCTM MOSIB/IEHUSI PEXMMOB OTKa30B WM WX MPUUMH, KOTAA 3TU OLEHKU TPYAHO MOSyYuThb TOSIBKO Ha
OCHOBE aHaIn3a.

MpumMeyaHne — SKCrU/lyaTauMoHHbIe UCTIbITaHWS (MCMbITaHUsA Ha [OMTOBEYHOCTb) BbINOMHSHOTCA /151 EMOH-
CTPaLUM HaAEXHOCTU NPOAYKLMN.

3.25 nnaHnpoBaHMne NoBblWeHNA HagexHocTu (reliability growth planning): MnaHnpoBaHue geicTBuiA
B chpepe HaAeXHOCTN, TakUX Kak uccnefoBaHuns, Bblbop MaTepuasioB, UCMbITaHUsA KOMMNOHEHTOB, CNOCO6CTBY-
IOWNX MOBbILWEHWIO HAAEXHOCTU NPOAYKLMN.

MpumedaHne — OOvH 1 TOT XKe TEPMUH MOXET OTHOCUTLCS K MN/IaHNPOBaHIIO NapameTpa U BeSIMUMHbI Y/yuLLe-
HUS NPOEKTa, HEOBXOAUMbIX /151 AOCTVKEHUA Lesieli B 06/1aCTU HaZeXHOCTV Npoaykuym. MnaHupoBaHue COCTOUT U3
pa3paboTKV aHA/IMTUYECKOTO NPEACTAB/IEHNS € pa3aesie O MOBbILEHM HAAEXHOCTUN MPOEKTA U OLEHKM BEMUVHBI M3Me-
HEHWIA (YyULLEHWIA) XapaKTepPUCTUK NPOEKTa, HEOBXOANMBIX A/151 AOCTYKEHVS Lienei B 06/1aCTN HaaeXHOCTU.

3.26 npeaBapuTenbHble OUeHKN HagexHocTu (preliminary reliability estimates): OLeHKN HagexXHOCTU
HOBOV MNPOAYKUMA Ha OCHOBE JlaHHbIX Mpe/blAyLiero nNpoeKkTa.

3.27 npeaBapuTenbHoe pacnpegeneHue HagexHoctu (preliminary reliability allocation): Pacnpepgene-
HWe HaZleXXHOCTU MO YacTAM NMPOeKTUPYEMO NPoAyKUUK, A5 KOTOPbIX U3-3a HegocTaTka MHopmMauun npeg-
BapuTe/ibHble OLEHKN He MOryT ObITb MOJTyHEHbI.

3.28 npoekTHble pekomeHgauuun (design guidelines): MNpoekTHbIA AOKYMEHT, B KOTOPOM MPUBOAATCA
KpUTEPUN NOBbILLEHNA HAAEXHOCTU NPOAYKLMN.

3.29 HenpepbIiBHasA OUEHKa HaAeXHOCTU Npu npoekTMpoBaHun (continuous design reliability assess-
ment): O6GHOB/IEHNE OLEHKM HaAeXHOCTM HOBOV NPOAYKUUW O4HOBPEMEHHO C pa3pabOTKOM npoekTa v npu
MCMbITAHUN KOMIMOHEHTOB U MOACUCTEM MPOAYKLUN.

3.30 FMEA u cokpauieHune pexumoB oTka3oB (FMEA and failure mode mitigation): geHTudunkaums
KPUTUYECKMX W/MMN CBA3aHHbIX C 6e30MacHOCTbIO PEXUMOB OTKa30B, UX MPUYMH U MOCNEACTBUNA, OLEHKa
BEPOATHOCTWN MX NOSAB/IEHNSA B COOTBETCTBUM C NPOOUIEM UCMONB30BAHUSA N PECYPCOM MPOAYKLMN.

MpumMedyaHne — OBBLEKTOM YMEHBLLEHWS SB/ISIKOTCS MPUYMHBI Y PEXVIMbI OTKA30B C BbICOKOV BEPOSITHOCTBLIO U
TSDKECTBIO MOC/IEACTBUIA. OueHb MOME3HbIM MHCTPYMEHTOM /11 aHa/I3a PeXVIMOB OTKa30B NPOeKTa SB/ISETCA aHa/n3
[epeBa HencrpaBHOCTEl, KOTOpbIli SIB/ISIETCS /TOTMYECKVM MpeACTaBEHNEM PEXVIMOB OTKa30B annapaTHbIX CPeACTs.

3.31 ktoveBble KOMMOHEHTbI (key components): KOMMOHeEHTbI, KOTOPble SABMSIOTCA CYyLeCTBEHHbIMMU
AN JOCTUXKEHUSA HeobXxoAMMOoN 3hheKTMBHOCTM MPOAYKUMU 1 KOTOpble OLEHWBaINCb U BbIGUPaINChL Ha
OCHOBe [OCTYMHbIX U BbINOSHUMbIX TPE6OBaHNA HAAEXHOCTU 1 YC/TIOBUI OKpYXatoLLel cpepbl

3.32 3akn4umnTenbHbI oTyeT 0 HagexHocTu (final reliability report): Co6paHne mMeToA0B, UccnefoBa-
HWUIA, CMbITaHWIA, pe3y/IbTaToB, ONbITa, NOMyYeHHbIX NOCNeACTBUI PEXMMOB OTKa30B, KPUTUYECKUX KOMMOHEH-
TOB 1 X UTOrOBOW HaZieXKHOCTU, AOCTUTHYTOE MOBbILIEHNe HafeXHOCTN, NTOroBas OLeHKa HafeXXHOCTN 06bekTa
B Lie/IOM.

MpuMeyaHune — OTYET BXIHOUAET MHGPOPMALIMIO, KOTOPast I0/KHA UCTIONb30BaTLCSA KakK MCTOUHMK MHGIopMaLmn
[O151 CCbUI0K, COOBLLEHWI 1 IBNSIETCA OTNPaBHOM TOYKOM 4151 pa3paboTKX CneaytoLLeli BEpCUMM U HOBbIX BEPCUIA MPOAYK-
Lym.

3.33 oueHKa HafexHoCcTu npoaykummn npun 3ameHax (reliability assessment of product changes): OueH-
Ka Haf,eXHOCTU MpU 3aMeHax KOMMOHEHTOB MPOAYKLUN B NpoLiecce NpoeKTUpoBaHust UM Npov3BoaCcTBa

MprvmeyaHne — V3MeHeHUs HAAEXHOCTU MPOAYKUMM MOTYT GbITb CNeACTBYEM KOPPEKTUPYHOLLMX AeVCTBWIA,
COKpALLEHVS 3aTpaT Ha NPOAYKLMIO W M3MEHEHWIA B NPOLIECCE NPOVU3BOACTEA.

3.34 HenpepbIBHble UCNbITAHUA Ha HafeXHOCTb (continuing reliability testing): VicnbiTaHnsa Ha Hagex-
HOCTb Haxogslernca B NpoM3BOACTBE NapTUM NPOAYKUUW ANA NOATBEPXAEHUS HECHWKXEHUA HafeXHOCTU
npoAaykumM1 noj Bo3aeiicTBMEM MPOLLECCOB MPOU3BOACTBA UM GOJLLIOIO KOSIMYEeCTBa KOMMNOHEHTOB HU3KOro
KayecTBa.

3.35aHann3 otyeTa 06 0TKasax cUCTeEMbI U KoOppekTupylwmx genctenii (FRACAS) (failure reporting
analysis and corrective action system): CucTema 3akpbITOro uukna Ana obecrneyeHns MNpocsiexmBaemMocTu
OelicTBWiA NpoekTa BM/IOTb A0 €ro 3aBepLUeHus.

MpnmevyaHne — FRACAS — VCTOYHVK MHpOpMaLmM 06 3KCr/TyaTauMoHHbIX 1 SKCMepUMEHTa/IbHbIX OTKa3ax
NPOAYKLUMN, CBA3aHHO C HOBbIM NMPOEKTOM. AHa/IN3 MOXET MOMOYL BbISB/IEHWIO PEXVMOB OTKA30B B UCC/edyeMOM MPOoeKTe.

5
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3.36 cucrtema (system): COBOKYNHOCTb B3aMMOCBSA3aHHbIX 1 B3aMMOAENCTBYIOLWMX OO HEKTOB.
(FTOCT P NCO 9000. ctatbsa 3.2.1]

MpumedyaHuns

1 C no3vumn HageXHoOCTU CUCTEMA AOHKHA UMETb:
a) onpejeneHHyo Lesb, BbIpaXeHHYo Yepes Tpe6oBaHus K QOYHKLUAM CUCTEMbI;
b) yCTAHOB/IEHHbIE YC/IOBUS IKCTIyaTaLu 1 UCMO/Ib30BaHNS.

2 CucTema nMeeT Mepapxmueckyto CTpyKTypy.

3.37 KOMNOHEHT (component): 3/1eMeHT, paccMaTpuBaeMblii Ha CAaMOM HU3KOM YPOBHE aHasiM3a CUCTEMBbI.

3.38 pacnpegenenune (allocation): Mpoueaypa, NnpuMeHsiemMas Npy NPOEKTUPOBaHUN CUCTEMbI (06 bEKTa)
1 HanpaB/ieHHas Ha pacnpegefnieHne TpeboBaHUM K 3HAYEHUSAM XapaKTepUCTUK 06bekTa No KOMMOHEeHTaM ”
noAcncTteMamM B COOTBETCTBUM C YCTAHOBJ/IEHHbLIM KPUTEPUEM.

3.39 nHTerpupoBaHHOe NoBbiWeHNe HagexHocTu (integrated reliability growth): MNoBbiweHe Hagex-
HOCTW. JOCTUTHYTOE Ha OCHOBe 06beAUHEHMA MHAIOPMaLMM aHanIn3a, UCTbITaHWi, paboyero NpoekTa u Agpyrmux
OaHHbIX 1 AeCTBUIA N0 naeHTUMKaLUM U COKpaLLEHNIO NOTEHLMAIbHbIX PEXUMOB OTKAa30B 06bEKTa.

3.40 nepemexarwuinca oTtkas (intermittent failure): OTkas, KOTOpbIi He MOXeT ObITb BOCCTAHOB/IEH
KaXAbli pa3 nocsie TeCTMpOBaHUA 1 NOAB/IAETCA COpagnyecku.

3.41 noBTOpAwLWMIiica oTkas (recurrent failure): OTkas, KOTOPbI/ NOABNSETCA NOBTOPHO.

3.42 cnucok gectBuii (action list): Cnncok, NoAroToOBAEHHbIV ANS BblAeeHNA AeNCTBUIA, HEOGXOANUMbIX
AN15 obecneyvyeHNss NOBbILEHNS HALEXHOCTU.

3.43 ycnoBue unmn obpasey oTtkasa (condition or pattern of failure): Cnoco6 BbISIBNeHUS HEKOTOPbIX
OTKa308B.

3.44 aHann3 ob6cToATeNnbCTB (circumstantial analysis): AHanIM3 06CTOATENLCTB, B KOTOPbIX NOABNSAOTCA
HEKOTOpble OTKasbl.

3.45 s3KkBMBasIeHTHasA UHTEHCUBHOCTbL OTKa30B (equivalent failure rate): IHTEHCMBHOCTbL OTKa30B KOM-
NoHeHTa N 06bekTa, paccumTaHHasa Ans AOCTUTHYTOW MM HaZleXXHOCTU 1 COOTBETCTBYIOLLEro nepmnoaa Bpe-
MEeHU B NPeAnoNOXeHNM O NOCTOAHHOM NHTEHCMBHOCTU OTKA30B B 3TOT NEPUOL, BPEMEHU.

NMpumeyaHue — MNonyyeHHOE 3HAYEHNE IKBUBANEHTHON MHTEHCUBHOCTW OTKA30B A0NYCTUMO NPUMEHSATb TO/b-
KO AN BblAENEHHOro nepuosa BpeMeHu.

4 OCHOBHbIE MPUHLMbI

4.1 O6uWwmne NonoxeHnNs

OCHOBHbIe MPUHLUMMbI NOBbILWEHUA HAAEXHOCTU MPOAYKLMU COXPaHATCA NpU O6HapyXeHun cnabbix
MeCT NPOAYKLUN NPU NPOEKTUPOBaHUN, aHaIn3e N UCTNbITaHUSAX.

B nporpamme aHasin3a NoBbILWEHUSA HAAEXHOCTUN Ha 3Tarne NPOoeKTUPOBaHUA NPOBOAUTCA aHa/ln3 Npoek-
TMpYeMoli NpoayKLuuKn ANs onpeaesneHns cabbix MecT cpefn KOMMOHEHTOB MpoAyKUUn 1 Nx B3aMMoaencTeuni
npu aKcnayartaunm B OKMAAeMbIX Y BO3MOXHbIX 3KCTPeMaslbHbIX YC/IOBUSAX OKpYXatoLeii cpedpl. PesynibTaTbl
aHanmMsa nNpoekTa Heo6Xo0AMMO CpaBHUBATL C LeIsIMU 1 Tpe6oBaHNSAMU HafeXHOCTM NpoayKumn, a ansa Heob-
XOAUMBIX yNydlleHuii paspabaTbiBaTb pekomeHJauuun. [Ans onpefeneHns noTeHumanbHbIX 0TKa3oB, yryulle-
HWIi N NOBbILLEHNA HAAEXHOCTU NPYMEHSIETCS NHCTPYMEHTa/IbHbIV aHans.

AHann3 npoekTa HO [O/DKEH OrpaHNyYMBaTbCS 3/IEKTPOHUKON, MOCKOSIbKY MeXaHU4Yeckue KOMMOHEHTbI
TakKxke noasepxeHbl oTkasaM. o aToi nNpuuvHe 60s1ee NOAXOAALWMM MoKasaTesieM HafeXHOCTU SAB/SETCA
BEPOSATHOCTb 6e30TKa3HOWM paboTbl WM BEPOATHOCTb OTKas3a, a He WHTEeHCUMBHOCTb OTKa3oB WM napamMmeTp
noToka OTKa30B, MOCKOJIbKY OTKa3bl MeXaHN4eCKUX KOMMNOHEHTOB 4acTO He MOryT 6bITb ON1caHbl MOCTOSAHHOWM
MHTEHCUBHOCTbLIO OTKA30B.

AN BbISBMEHNSA MOTEHUNA/IbHBIX PEeXUMOB OTKa30B, OCOGEHHO TaM. rae aHann3 SBSAETCA C/IULLIKOM
C/NIOXHbIM WM MOXET MPUBECTU K COMHUTENIbHbIM pe3ysibTataM, MOryT MPUMEHSATbCA BCe aHa/nTU4eckme
MEeTOAbl HAZEXHOCTU. PeXuMbl OTKa3a, UMetoLL e BbICOKYIO BEPOSAATHOCTL NOSAB/IEHUS, YCTPAHAIOT YyudlleHeM
npoekTa, a 3aTem onpeAesiatoT HOBYIO OLLEHKY HafeXHOCTU. TakuM 06pa3om, NOBbILLEHWE HaAEXHOCTH 3aduk-
CUpoBaHO, a MPOABWKEHME MPOEKTa 3aperncTpmpoBaHo. AHaNIM3 HafeXHOCTN NPOoeKTa OXBaTblBaeT Takxe
BCTPOEHHOEe NporpamMmMHoe obecrneyeHne 1 annaparHo-NporpamMmHble B3aMMOAENCTBUSA.

B nporpamme vcnbITaHW Ha NOBbIWEHWE HAAEXHOCTUN A5 BbISB/IEHNS C/labbliX MeCT 1 COBEPLUEHCT-
BOBaHWs HaZleXXHOCTU CUCTEMbI, MOAY/IAA, NOACUCTEMbI UM KOMIMOHEHTa NCNOoJIb3YI0TCA NabopaTopHble Un
3KCMJ/lyatauMoHHble UCNbITaHuA. MosiB/ieHMe OTKasa [0J/IKHO ANarHoCTMPOBAaTbLCA, MOC/IE Yero AOJDKHbI
ObITb BbINO/IHEHbI PEMOHT U/U/M 3aMeHa, a 3aTeM COOTBETCTBYIOLWME UCMNbITaHUSA [O/DKHbI ObITb NPOAOI-
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XeHbl. OHOBPEMEHHO C UCMNbITaHUAMM HEOOXOAUMO aHa/M3npoBaTh NPOLWJIble OTKasbl A/19 MOUCKa UX
OCHOBHbIX NPUYVH, a Takxe A5 onpegenieHus, rae Ao/MkHbl 6bITb BK/IOYEHbI B MPOEKT COOTBETCTBYOLME
KOppekTupylouwue Moaudukauun unn gpyrue npoueaypbl, Harnpas/ieHHble Ha MOBbIWeHWe HafeXHOCTU.
3Ta MeTOAONOrMs MPMMEHSIETCA Kak K annapaTtHbIM CpeAcTBam, Tak M K BCTPOEHHOMY MporpaMMHOMY
obecneyeHuto.

MporpamMmMa MoBbIWEHNS HALEXHOCTU /19 MePeMOHTMPYEMbIX U HEBOCCTaHaBIMBaEMbIX OO LEKTOB WN
KOMMOHEHTOB A0/KHa TOMbKO obecneumBaTb NoslydeHUe nocnefoBaTe/ibHbIX BbIOOPOK, Kaxaas U3 KOTOpbIX
COOTBETCTBYeT 60J1ee BbICOKONM HafEeXHOCTU NPOeKTa, YeM npeablayLias.

4.2 TlpoucxoxpgeHne cnabbix MeCcT 1 O0TKa3oB

4.2.1 O6wne NONOXEHUSA

Cnabble MecTa 06bIYHO HEN3BECTHbI, OKA OHM He NPOSBATCSA Yepe3 0TKasbl NPU UCMNOJ1b30BaHNN NPOAYK-
uun. OgHako cnaboe MecTo MOXeT 6bITb CO34aHO HAMHOIO paHblUe MOSB/IEHVS OTKasa HernpeAHamMepeHHOoi
YyesloBeYeCKoi OWwnbKol B HEKOTOPOW onepaunn, BO3AeCTBYIOLWEN Ha 3/1IEMEHT 1 BbI3blBalOLLEN Ype3MepHbIe
aKcn/lyaTauMOHHbIe Harpyskn Unn BO3AEeCTBUS OKpYXalolen cpedpbl, WM HeafekBaTHOe yxy/LleHne KoMno-
HeHTa. Nnpy KOTOPOM €ero MpPoYHOCTb He MOXET NPOTMBOCTOATbL OXUAAEMOMY HAaMPSHKEHUIO UM KOMOUHAaL MK
HanpspkeHuit. Cnabble mecTa MOryT 6bITb NPUCYLLM MaTepuasy Uan KOMMNOHEHTY 13-3a npouecca, He Haxoas-
Lerocsi B MosIHOM ynpaB/ieHUN.

4.2.2 Cnctematunyeckue cnabble mecTta

CucTtemartnyeckune cnabble MecTa 06bIMHO UMEIKOT OTHOLLEHWE K NMPOEKTY NPOAYKLMWN, BbIGOPY KOMMOHEH-
TOB. NPOV3BOACTBEHHOMY MPOLIECCY WM aHaTOTMYHbIM MpoLeaypam.

Konuuectso TMMNOB cnabbix MecT 3aBUCUT OT:

- TOYHOCTU creunduKaLmm NN OLEHKN SKCM/lyaTaunmoHHbIX HanpsXXeHnin n Bo34einCTBUIA OKpyKatoLLeit
cpefbl, UN yCnoBWiA NCNO/b30BaHUS NPOAYKUMM (MPONIb UCMO/Ib30BaHNS NPOAYKLMN);

- HOBU3HbI, C/TOXHOCTU UM KPUTUYHOCTU NPOeKTa, NPOM3BOACTBEHHOIO NpoLecca Win yCroBuii U pexu-
MOB 3KCM/lyaraumm;

- OrpaHUYeHuit, TaknX Kak HeafekBaTHbI MacliTab BpeMeHn 4518 pa3paboTku Uan NponsBoacTBa, Hefo-
CTaToK (PprHaHCOB, OWNGKN NpU BbIGOPe rabapntos, Macchbl NN 3apeKTUBHOCTH;

- HaBbIKOB N YPOBHSI 06YYeHNsA NepcoHana, 3aHATOro B MPOEKTe;

- (hr3MyecKoro pasmelleHns KOMMOHEHTOB, KOTOPOE MOXET 6bITb MPUUNHOL Meperpesa, WK NPon3Boa-
CTBEHHbIX AedheKTOoB.

CuncTtematnyeckne cnabble MecTa MOTyT MPUCYTCTBOBATbL B annaparHbIX cpefcTBax M B NPOrpaMmmMHOM
obecrneyvyeHnn N UMeTb LUNPOKME NOCeACTBUSA, MOCKO/IbKY eMHCTBEHHAsA NPUYMHa MOXET BbI3BaTb NOsBIEHNE
aHaNorMyHbIX cnabblX MecT BO BCex anemeHTax. KoppekTupytowme moaudukaummn, npegHasHadeHHble Ans
YyCTpaHeHUs1 CUCTEMATUYECKNX CNabblX MECT WU YMEHbLUEHUS BEPOATHOCTU UX NOSIB/IEHUS, MOTYT BK/IOHYaTb
OLINGKM, KOTOPbIe ABMSAIOTCA MPUYNHOW MOSIB/IEHMSA HOBbIX CUCTEMAaTUYeCKMX cnabbIix MecT.

CncTtematuyeckme cnabble MecTa MOryT OTHOCUTESIbHO S1erKO UAEHTUMNLMPOBaTLEA B NpoLecce UCHbI-
TaHWU faxe nNpu He6OsbLIMX 06 beMax BbIGOPKY, TaK Kak OHU NOABASAIOTCA BO BCEX UMY 60/IbLUNMHCTBA CUCTEM.
0O6s3aTe/IbHbIM YC0BMEM SAB/SIETCA TO. YTO YC/I0BUS UCMbITaHW fO/HKHbI CMOCO6CTBOBATh BbISIB/IEHNIO PEXU-
MOB OTKa30B.

4.2.3 OcTaTo4Hble cnabble mecTa

OcTaTou4Hble cnabble mecTa CBsA3aHbl C HEKOHTPOMPYEMbIMU U3MEHEHUAMMN 06 bEKTa NN €70 KOMMOHEH-
TOB. ®akTOpbl, NprBe/eHHble B 4.2.2, TakKe CrOCOGCTBYIOT NPOSIB/IEHNIO OCTATOUHbIX CMabblX MeCT, HO WX
BO3/eliCTBUE MOXeT ObITb YMEHbLUEHO MyTeM 0OyUYeHMsl NepcoHasia N KOHTPOSISA KavecTBa.

OcTaTtou4Hble cnabble MecTa NPUCYTCTBYHOT TO/IbKO B annapaTHbIX cpeAcTBax. B oTanume oT cuctematu-
YeCKUX cnabbIX MecT UX NOC/eACTBUSA OrPaHNUNBAIOTCA BO3AENCTBUSIMU Ha OTAefIbHble 3/1IeMeHTbIl. CyliecT-
BEHHas YacCTb CYLECTBYIOLWMNX OCTAaTOUYHbIX C/1abbiX MECT B 06beKTe MOXEeT ObITb MOSIHOCTLIO YCTPpaHeHa ¢
NOMOLLbI0 MPOBEPKM Ha HAaJEeXHOCTb C OTOPaKoBKOM, O4HaKO OCTaBluMecs criabble MecTa NPUBOAAT K OTKazaM
yepes cnyyvaliHble MHTEPBa/Ibl BPEMEHU Ha MPOTSXEHUN BCEro BPeEMEHU XU3HW o06bekTa. JIlo60o 06LINPHBbIN
PEMOHT, 3aMeHa UM MoaurKaunsa BHOCAT PUCK NOSAB/IEHNSI OCTATOUHbIX ClabbIX MeCT.

OcTaTouyHble cnabble MecTa O4eHb TPYAHO O6HapPYXUTb B NMPOLLeCCe UCMbITAHUIA, Tak Kak OHW MPUCYTCT-
BYIOT TO/IbKO B MaU10 f0/1e NpoAyKunn. Ana nx obHapyxeHms MoryT TpeboBaTbcsa 60/blune 06 beMbl BbIGOPKN.
JNlyywinm cnoco6om nsbexarb OCTAaTOUHbIX CNabbIX MEeCT ABNSAETCA 3alimTa OT ONGOK, NUCMOb30BaHNe KOH-
TPO/iIA KavyecTBa (CTaTUCTMYECKOrOo ynpassieHns npoleccammn) Wam ageksaTHbIX OrpaHnyeHuii Nnpn NpoekTnupo-
BaHuW. CnepyeT nsberatb TEPMUHA «ClyvalHbIA 0TKa3». Bpemsi NosiBfIeHUs 0TKa3a MOXET ObITb C/yyvaiiHbIM,
HO NpVYMnHa OTKa3a ABISETCA AeTePMUHMPOBAHHOW, faXxe ec/iv Hen3BecTHa husmvka npouecca, NPUBOAALLETO
K OTKasy.
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4.3 OCHOBHbIe MPUHLUMUMNbLI MOBbLIWEHUA HAAEXHOCTV NPU NPOEeKTUpPOBaHUK npoaykuuu. Obuwune
NPUHUUMBI pa3paboTKnM HaJeXHOCTH

B nporpamme NoBbIWEHNs HALEXHOCTU Ha CTa[un NPOEKTUPOBaHUS NPOAYKLUN HEO6X0AMMO NPOBECTU
aHanM3 npoekTa A/1a onpefesieHns, BK/IOYAIOT I HEKOTOPbIe 13 er0 KOMMOHEHTOB WM UX B3aMMOAENCTBUA
cnabble MecTa Npy paboTe B OXnAaeMbIX 3KCMayaTaLlMoOHHbIX peXxnmMax n ycroBusaxX OKpyxatoLlein cpegbl ¢ nx
BO3MOXHbIMY MpeAesibHbIMU 3Ha4YeHNsAMU. Pe3ynbTaTbl aHa/in3a npoekTa fO/DKHbl CPaBHMBATLCA C LEeNsimMmmn u
TpeboBaHMAMM K HAAEXHOCTU NPOAYKLMKN, Ha OCHOBE KOTOPbLIX pa3pabarbiBaloTCA Heo6Xxo4MMble A5 yryulle-
HUA pekomeHpaumn. Ons onpefeneHns NOTEHUMasIbHbIX OTKa30B, Y/y4ylleHWl W MOBbIWEHUS HafeXHOCTU
NPOBOAUTCA MHCTPYMEHTa/IbHbIV aHaIM3 pacyeTHbIX HanpshKeHui 1 cnabblX MeCT KOMMNOHEHT C COOTBETCTBY-
OWMMY pexrnmamMmn 0TKa3oB.

Bce aHanutnyeckme MeTofibl HAZ@XHOCTU MPUMEHVMbI A/1A NOBbILWEHNA HAAEXHOCTU Ha CTafun rnpoek-
TMPOBaHWA NPOAYKLUN, BKKOYAs UCNbITAHUS, CleunasibHO NpeaHa3HadYeHHble 47151 06HapyXeHus noTeHuab-
HbIX PEXMMOB OTKa30B, 0COBEHHO B TEX C/lyyasix, KOoraa aHasms ABAsieTCA CAIULLKOM C/IOXHbIM UM MOXET AaTb
COMHUTE IbHbIE pe3y/bTaTbl. HalgeHHble PEXUMbI OTKA30B WK UX NPUYUKHBI, UMEeIoLLe BbICOKYHO BEPOATHOCTb
NosiB/IEHNS, YCTPaAHAOTCA NMyTeM Y/Ty4llUeHNs NPOEeKTa, NOC/ie Yero OLeHNBAETCA HaAeXHOCTb MPOEKTUPYEMOi
npoaykumm. Takum 06pa3omM, KOHTPOSIMPYeTCS U PErncTpUpyeTCs NOBbILLEHNE HALEXHOCTH.

AHanu3 HageXHoCTU NpoeKTa pPacrnpocTpaHAeTCs Takke Ha BCTPOeHHOe nporpaMmHoe obecneyeHune n
annaparHo-nporpaMmMHble B3anMogelicTBUs. KaueCTBEHHbIE OLIEHKN HafeXHOCTU Takxke AO/HKHbI onpefensiThb-
Cs MpU BbINOSIHEHMN NpoekTa. CAMCOK AeNCTBUIA MOXET BK/IOYaTb MAEHTUMMNLMPOBaHHbIE, HO HE MOMIHOCTbLIO
nccnefoBaHHble PUCKU Y NPUHATBIE, HO He OLleHEHHbIe PeXMMbl OTKa30B, a Takke N3BEeCTHbIE PeXNMbl OTKAa30B.
CokpallleHne Konm4yecTBa MYHKTOB B 3TOM CIMUCKe MOXeT paccMaTpuvBaTbCsA Kak MokasaTesib MOBbILWEHUs
HaeXHOCTU.

4.4 OCHOBHbIl€e MPUHLUMMNbI NOBbIWEHNSA HAAEXHOCTU Ha CTagumn UcnbliTaHni

B nporpamme MoBbIWEHUS HAEXHOCTU N1labopaTtopHble UK KCMyaTaunoHHbIe UCMbITaHUSA UCMOb3Y-
10TCA /151 BbISAB/IEHUSA C/1abbIX MECT Y COBEPLUEHCTBOBaHUA HALeXHOCTU CUCTEMbI, 060PY/A0BaHNA, KOMIMOHEHTa
WM aHaNoOrMYHOro o6bekTa. MNpun o6HapyxeHnn oTKasa A0/DKHbI ObITb NPOBeAEHbI HEOOXO4MMbIE AnarHOCTUKa
M PEMOHT, a 3aTeM WCMbITaHUA AO/KHbI 6bITb NPOAOC/IKEeHbl. O4HOBPEMEHHO OTKasbl MPOLUbIX UCMbITaHUA
[O/MKHBI ObITh MPOaHaIM3NPOBaHbl 415 BbIABMEHUS UX MPUYMHBI 1 pa3paboTky COOTBETCTBYIOWEA KOPPEKTU-
pytoleli moanrkauumn nam apyrux npoueayp, NpUBOAALMX K NOBbILWEHNIO HAAEeXHOCTU. Takaa npoueaypa
npUMeHsieTcsa AN annapaTHbIX CPeACTB M BCTPOEHHOTO NMPOrpaMmMHOro obecneyeHus.

MoBbIleHNe HaAeXHOCTN Ha CTaAuMmn UCMbITaHW 06bIYHO CBA3bIBAOT TO/IbKO C YMEHbLUeHNeM BO3AeicCT-
BMA CUCTeEMaTMYecKnx cnabbix MecT. [ocnenoBaTe/ibHOCTb COObITUI OT NepBOHaYa/IbHOIO HaIMYKA crlabbix
MECT [10 VX YCTPaHeHUs 418 CUCTEMATUYECKNX U OCTATOUHbIX C/MabblX MECT NokasaHa Ha pUCcyHke 1.

PelleHne o TOM. OTHOCMTCA /IN OTKa3 B NpoLiecce UCMbITaHWi K KaTeropun A nnm K kateropun B. 06bIYHO
npUHUMaeTcsa cnegyowmmMm ob6pa3om:

- cucTeMaTuMyeckre oTKasbl B NpoLecce UCMbITaHUA, CBSA3aHHble C 6e30MacHOCTbIO, HEO6XO0ANMO OTHO-
CUTb K KaTeropuu B;

- cYcTeMaTuyeckme OTKasbl B NpoLecce WUCMbITaHUA, KOJIMYECTBO KOTOPbIX MOXET 6biTb YMEHbLUEHO C
Yy4eTOM TEXHUYECKMX, (DUHAHCOBbLIX Y BPEMEHHbIX OrPaHNYeHWi, TaKkKe Heo6X0AMMO OTHOCUTBL K KaTteropun B;

- cucTemaTuyeckme oTkasbl B MpoLLecce UCMbITaHWUIA, He CBAA3aHHble C 6€30MacHOCTbLIO, TPebytoLne nepe-
NPOEKTUPOBaHNSA C/IOXHOIO 06beKTa C CyLeCTBEHHOW CTOMMOCTbLIO U 3afepXKaMn BbINOSIHEHUS NPOrpaMmbil,
Heo6X0AMMO OTHOCUTL K OTKasaM KaTeropuu A;

- OTKa3bl B MPOLECCE UCMbITAHWIA, KOTOPbIE PELUeHO cyMTaTb OCTATOYHbIMKU, HEOOXOAMMO OTHOCUTBL K
KaTeropmm otkasos A.

pynna NpuHATUSA pelleHnss O KaTeropuy OTkasa OObIYHO COCTaB/IleTCA W3 MepcoHasia ynpasB/ieHus
NPOEKTOM, HaJeXHOCTbIO 1 NPOrpamMmmori.

Mpu knaccudpmkaunn mogndukaLmii He06XoAMMO NOMHUTBL O C/IeAYKXLICM NpefocTepexeHnn. Yactbim
AB/IAETCA XeJlaHne B TeyeHne NporpaMmbl MOBbILEHUS HAAEXHOCTU 06bSABUTL 06 yCMelwHOM onpeaesneHnu
MECTOMOJIOXEeHMA OTKa3a. OveHb BaXKHO NPOBEPUTL MOSAB/IEHUE OTKa3a MNpu UCMbITaHUSAX He TOJIbKO B TeX Xe
CaMbIX UCMbITaTe/IbHbIX YC/IOBUSIX, B KOTOPbIX OTKa3 MPOU30LLES, HO TaKKe yYeCTb CNOCO6CTBYIOLNE (DakTopbI
npeablayLnx yCAoBuii ncnbiTaHnii. Jpyroii dhakTop, KOTOPbIA Takxe AO/KeH ObiTh TLlaTeNbHO MccnefoBaH,
3TO BO3MOXHOCTb TOrO, YTO MOAMNMMKaLNA cO3[aeT APYroi pexummM oTKasa, KOTOpbIi He MOXET MPOSABUTLCA B
npouecce UCMbITAHUIA; AO/HKHbI NPUMEHATLCA AOMOJSTHUTENIbHbIE UCMbITAHUA AN11 O6HAPY>XEeHUSI BO3MOXHbIX
PEeXVMOB OTKa3oB. Heo6X0A4MMO MOMHUTb, UYTO MOAUMMKaUMSAM TakKke COOTBETCTBYeT CBOSI MHTEHCUBHOCTb
0TKa30B.
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"OLBCC MNOBbILLEHNSA HaTOXHOE™ Tonb*» PEMOHT 3/1eEMeHTa

PucyHok 1— CpaBHeHue npouecca noBbIEeHNA HAaAEeXHOCTU W PeT/ioHTa

MporpaMma NoBbIWEHUS HAAEXHOCTUN AN HEPEMOHTUPYEMbIX U HeeoCCTaHaB/IMeaeMblX 06 bEKTOB Un
KOMMOHEHTOB (pacxoAyemble 06beKTbl, pakeTbl) O/HKHa obecneymBaTb NocsefoBaTe/lbHOe NoslyveHre n3me-
HeHHbIX BbIGOPOK, KaXas 13 KOTOPbIX COOTBETCTBYET 60/1ee BbICOKOI HaeXHOCTV NPOeKTUPYEMOro 06 bekTa.

VicnbITaHMs Ha NOBbILIEHNE HAEeXHOCTN NPOrPaMMHOro 06ecrneveHns He 3aBUCAT OT (hM3NYECKOA cpeapl
(HanpumMep, TeMnepaTypbl 1 BI&XKHOCTK), HO MOTYT 3aBUCETb OT APYrnX YCNOBUIA (Hanpumep, UCMosib30BaHns
1N COMPOBOXAEHNSA) U He 3aBUCAT OT pa3bpakoBkM HaAeXHOCTU. OfHaKO OLeHKM nokasaTesieli HadeXHOCTK
nporpaMMHOro obecneyeHnss MOryT ObITb MO/y4eHbl TO/IbKO HA OCHOBEe HaG/IloAeHN NPorpaMMHbIX CPeAcTB
npu paboTe UCMbITyeMbIX UAN IKCMyaTUpyeMbIX annapaTHbIX CPeAcTB, NPOrPaMMHOr0 BbINOJIHEHUS KOANPO-
BaHWA. MOHUTOPWHra U perncrpaummn otkasos. CnegoBaTe/lbHO, Ha MOBbILEHNE HAAEXHOCTU NPOrpaMMHOro
obecrneyeHns BO3AelCTBYET CMOCOGHOCTb UCTIbITaHUI BbIABAATEL CNabble MecTa B X0A4e BbINOSIHEHNS Mporpam-
Mbl. [03TOMY Takue UCMbITaHWSA AO/KHbI ObITb HACTONILKO BCECTOPOHHMMMU, HACKO/IbKO BO3MOXHO, U BK/IOUaTh
BCe creyudmnyeckme N HenpeaBUAEHHbIE YCI0BUS, KOTOPble MOMYT BO3HUKATb MPU MCMO/1b30BaHNM.

4.5 MNMnaHnpoBaHMe NOBbIWEHNS HAAEXHOCTU U OLleHKa OCTUIHYTOM HafeXHOCTN Ha cTagum npo-
eKTUpoBaHus

451 O6wure NOAOXKEHMUA

Tak Kak napameTp NOTOKa OTKa30B UCMNbITYeMOro 06 bekTa yMeHbLUaeTCsl Noc/e ycneLHon mogudunkaumu,
MeTOoAbl OLEHKN MFHOBEHHOV MHTEHCMBHOCTM OTKa30B, 3KBMBA/IEHTHOl MHTEHCMBHOCTM OTKa30B, MapameTpa
NOTOKa OTKa30B, BEPOSATHOCTN 0TKa3oB uin MTBF. koTopble npegnosiaraloT napameTp NoTOka OTKa3oB MOCTO-
SHHbIM. He AOMyCTMMbI B NpoLiecce NOBbIWEHUS HafeXHOCTN. OfHAaKO B KaXA0W ToUke BBEAEHUS YyUlLeHWi
KOHL,ENLUUS NMOCTOSIHHOTO 3KBMBAJ/IEHTHOrO MapamMeTpa MoToKa OTKa30B (MHTEHCUMBHOCTW OTKa30B) MOXET npu-
MEHATbCS.

HacTosawuii ctaHgapT BblgenseT NPUHUMNbLI MaTeMaTUyYeckoro MoAe/IMpoBaHns AN OLEeHKU AOCTUMHY-
TOro MOBbILEHNS U NPOeKTMPYyeMoli HafdexHocTu. COOTBeTCTBYOWMNE MeTOAbl MOrYT WCMO/1b30BaTbCA Npu
naaHMpoBaHMM MPOrpamMmMm ynyylleHUs HafeXHOCTM Ha OCHOBe nojcyeTa OLEHKU KOSIMYecTBa U BaXHOCTU
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npo6sem B CNUCKe AeCTBUIA, a Takke U3MEHEHWUI NMPOeKTa Wi BPeMEHWU, HeO6XO0AMMOrO A/1S JOCTUDKEHUS
yKa3aHHOW Lenun HafexHoCcTu.

4.5.2 ToBbllWeHNe HAAEXHOCTN Ha CTaAnn pa3paboTKN/NPOCKTUPOBaHUA NPOAYKLUN

OLleHKa NOBbIWEeHNs HaAEeXHOCTN OTHOCUTE/NIbHO NPOCTa Ha CTagumn paspaboTkn/ NPOeKTUPOBaHNSA Npo-
AYKUMW. MOCKOSbKY Yy4lleHNsA NpoeKTa NPOCTO OLEeHNTb. MnaHnpoBaHye NOBbIWEHWS HaAEeXHOCTY Ha cCTagun
NPOEKTNPOBaHNS OYEHb MOXOXe Ha NJIaHMPOBaHNe MOBbIWEHNS HaJEeXHOCTW Ha CTagnmn UcnbiTaHwi. MnaHmpo-
BaHVe BK/OYaeT Hablo4eHe 3a KONNYEeCTBOM AeliCTBUIA U BbINOIHEHNEM TpebyeMblX N3MEHEHWI B MpoeKTe
ONSA JOCTMKEHNA Heo6XOAMMOro MOBbILEHNA HaAeXHOCTN. 3TO BbI3BAHO TEM, UTO MOBbILEHE HaAeXHOCTN
Ha OCHOBE aHa/M3a 1 y/ly4ylleHns NpoeKTa Ha CTafuu NPOeKTMPOBaHMA MPUBOAUT K TEM Xe pesy/ibTaTam, UTo
1 3ans1aHMpoBaHHble UCMbITaHUSA Ha NOBbIWEHVE HaAEeXHOCTN. 3TO NPOUCXOANT NOTOMY, HYTO NOTEHUMa/bHbIE
peXxrMbl OTKa30B WM UX NPUYMHBI, KOTOPbIe SAB/IAIOTCA NCTOYHUKOM BbICOKOTrO pUCKa, UCCeAytoTCs NepBbIMU.
AHa/I0rMYHO, MPU UCMBbITAHUAX PEeXMMbl OTKa30B, KOTOpPble ABASAIOTCA Hanbosiee BEPOSATHLIMU, UCCNeaytoTcs
nepBbiMU. TakuM 06pa3om, peXxrMbl OTKa30B UCCIEAYIOTCA XPOHOOTMYECKN B COOTBETCTBUN C BEPOATHOCTBIO
1 OTBETCTBEHHOCTbIO VX MOSIB/IEHUS B MPOEKTE U UCMbITaHUSX.

MogenuposaHne NoBbILWEHNA HAAEXHOCTM OCHOBAHO Ha UTOTOBOM YJ/ly4lUeHUN NPOeKTa B pe3y/ibTare
aHanusa. MoaTomMy MoAeNb yUnTbIBaeT KO/IMYECTBO U CTeMeHb ynydlleHnli npoekTa. PesynbTaTom sSBAsSeTCA
KpuBasi, NpeAcTaB/iAloLLan BEPOATHOCTbL 6e30TkasHOol paboTbl, COOTBETCTBYIOLLYIO Pe3y/ibTUPYIOLLel aKBMBa-
NEeHTHOI MHTEHCMBHOCTM OTKa30B B COOTBETCTBUM C 3Tanamyl NoBbILEHUS HAAEeXHOCTU. dTa KpuBas MOXeT
6bITb anMpPOKCUMMPOBaHa CTENEHHOW KPUBOW A/1 3KBUBaNIEHTHOV MHTEHCMBHOCTU OTKA30B TakK Xe. KakK 3To
Aenanock ANa nNporpaMMbl UCMbITAHUA Ha NOBbILLEHNE HafEeXHOCTU.

Ha pucyHke 2 nokasaH ngeanvu3anpoBaHHbIi rpachvk 3TOM KPMBOI A/15 MN1aHMPOBaHNA NOBbILLEHVSA HagexX-
HOCTV Ha CTaAun NPOEKTMPOBaHMWA MPOAYKLUN.

Mo ocu abecumce OTNOXeHbI Neprobl BpEMEHN A0 YyUlleHus npoekTa. [oHoe Bpemsi - 3TO BeCb Neprog,
NPOeKTUPOBaHKS.

L1198 NpOMbILIEHHbIX 06HEKTOB OblBaeT HEOGXOANMO NPeACcTaBUTb HAAEXHOCTb U yaydlleHne/noBbILe-
HUe HafeXHOCTU C MOMOLLbIO BEPOSATHOCTM 6e30TKa3HOol paboThbl 3a ykasaHHbI/i Nepuoj BpeMeHU, Hanpumep
3a rapaHTuiiHbIii Nepuog UM BpeMsi BbINO/IHEHUS 3aayn. ITO 0COGEHHO BaXHO /151 NoTpebutenei, korga
NPOLEHT OTKa30B O3HayaeT MPOLEHT NPOAYKUWMW, BO3BPALLEHHOW A/ PEeMOHTa 3a rapaHTUiHbIA nepuog.
YnydleHne 3TOro nokasaTessi HaAeXHOCTU TaKkke O4YeHb YA06HO ANA NPOAYKLMM, BK/IKOYaloLel 1 MexaHunyec-
Kne yCTpoliCcTBa, M 3/1eKTPOHMKY. 3an/iaHMpoBaHHOE MOBbILLIEHWE HAAEXHOCTU MOXET ObITb NpeacTaB/ieHO
rpadouyeckn aHaslorMYHO PUCYHKY 2. 3a MCK/IHOYEHWeM TOro, YTo napamMeTpoM B AaHHOM c/yyae siBAsieTcs
BEPOSITHOCTb 6€30TKa3HoW pa6oTbl (FTOCT P 51901.16), 3TOT rpadhmk NpeAcTaBfeH Ha PUCYHKe 3.
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4.5.3 TloBblleHNEe HaAeXHOCTN B Xo4e NPOorpaMMbl UCMbITAHU’

TOYHOCTL /11060ro MeToAa OLEHKN HafeXHOCTU Mo pe3y/ibTaTam UCMbITaHWi 3aBUCUT OT TOrO, HACKO/IbKO
3(hheKTUBHBLI NpoLeaypbl MOHUTOPUHIA U perucTpauny oTkasoB M HapaboToK. B aTOM OTHOLWEHUWN JaHHble
nabopaTopun 06bIYHO 60s1ee HafEXHbI, YEM AaHHble 3KCrayaTaunumn Win «HeouunanibHbIX» NporpaMm UCrbl-
TaHWN.

Hanbonee BnnaTenbHbIMK (hakTopaMu 1abopaTopHbIX CNbITaHW ABAAIOTCA NPUHATasA NocnegoBartesb-
HOCTb MCMbITaHWI 1 Npefesbl YCN0BUI OKpYXatoLLeli cpefbl U 9KCM/TyaTauMOHHbIX Harpy3ok, a Takke nx cBA3b
C YC/IOBUSIMM MCMNOJb30BaHusA. lNosiBNeHre 0TKa3oB B MpoLecce UCMNbITaHWi 3aBUCUT OT TUMa U BeINYUHbI
npuKNazbiBaeMbIX HaNPsXXeHWn, MO3TOMY NOJTlyYeHHas MHTEHCMBHOCTb OTKa30B M KAYeCTBO OLLeHKN HafexXHOocC-
TV 3aBUCAT OT KauecTBa NporpamMmmbl UCMbITaHWi. Mo 3Toli NpUYMHE HeO6X0AMMO yAensaTb 0coboe BHUMaHne
TOYHOMY MpPeACTaBMEHNIO HaNPsSHXeHUM, BO3HMKAIOLWMX B peasibHOM Xun3Hn (M3K 60300-3-5. [1]). Mogenupo-
BaHWe He JOJ/1XHO NCMOJIb30BaTbLCA, EC/TIU UMEIOTCA COMHEHUSA OTHOCUTENILHO CTEMEHN YNpaBeHUs NpoLeccom
nchnbiTaHnii. OfHaKo, Aake ecnn ynpassieHne AIBMSETCHA HefoCTaTOuYHbIM U MOAe/IMpoBaHue fO/IKHO ObiTb
OCTaBJ/IeHO, NPOLECChl COBEPLLIEHCTBOBAHUSA, ONMCaHHbIe B HACTOsALEM CTaHAapTe, Bcerga 6yayT 3aBepluatbes
noBblIlEeHNEM HaAeXHOCTU. MNMporpamma A0/KHA BbIMO/HATLCA, faXe eC/iM KOJIMYeCTBEHHbIE pe3y/ibTaTbl He
MOTyT 6bITb MONYYEHbI.

KpnBast 1 Ha pucyHke 4 sBNSieTCA CriaxunsaloLweli KpBO CTyrneHYaToro rpadrka HakornsjieHHoro umcna
nepBbIX OTKA30B, KaX40ro Tmuna cnabbiX MecT CUCTEMbI B 3aBVCUMOCTM OT BPEMEHW WCMbITaHWi. 3Ta kpusas
AAB/IAETCA 9KCMOHEHLMa/IbHON 1 OTpaXxkaeT KOHeYHOe YNC/I0 TUMOB cnabblXx MecT cucTemMbl. Kpusas 2 cooTBeT-
CTBYeT OCTaTO4HbIM OTKa3aMm B 3aBUCMMOCTY OT BpeMeHn HabnogeHnii. 3Ta kpuBas ABNsSeTCA IMHENHOM nocnie
OKOHYaHUA nepuoga npupadboTkn. Cymma kpvBbIX 1 1 2 faeT KpuByto 3 (BCe YMECTHble OTKasbl), UMEIOLLYIO
TEHAEHUMIO KIMHENHOCTN Ha KOHLe. MNMoJo6Hble COOTHOLLEHNS A1 CUCTEMAaTUYeCKOro 0Tkasa MOryT NosABASATb-
CSl. eC/IM KOppeKTupyowas Mmoaudgurkaumnsa otcpoyeHa uimn sBnsetTcsa HeadpeKTUBHOIA.

XapaKTepucTuUKM, COOTBETCTBYIOWME KPMBbIM, N30OPaXKEHHbIM Ha PUCYHKe 4. COOTBETCTBYIOT C/lefyto-
MM YC/IOBUAM:

- nepuoj NpUpadoTKN UCK/TIOYEH (B NPOTUBHOM Crlyyae umMmenach 6bl He/IMHEMHOCTb B Hayasie KpUBOW 2);

- B rpoLecce BbIMNO/IHEHUS NPOrpaMMbl MOBbILLEHUSA HAAEXHOCTU He MOSBAIOTCA HOBble cnabble MecTa
CUCTEMbI, HaNnpumMep, NP1 peMoHTe UM MoANdUKaLMn:

- OTCYTCTBYIOT OTKa3bl, BbI3BaHHblE HOPMa/IbHbLIM W/IU NPUEMNIEMbIM U3HOCOM;

- YC/I0BUS1 OKpYXatolei cpefibl, pexuMbl paboTbl 1 rNy6rHa TECTUPOBaHUSA OCTAOTCA NOCTOSAHHbIMU B
npotecce nporpammebl. /060 LMK B MOANPOrpaMmMe MCMbITaHWi JO/HKeH 6bITb KOPOTKMM U COr1aCOBaHHbIM;

- BPeMs MCMbITaHWIi TOYHO KOHTPONnpyeTcs.
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KpuBas t — nepBblii 0TKa3 KaX/A40ro Tna cnabblXx MecT CUCTEMbI;
KpnBasa 2 — ocTaTO4YHbI€ OTKas3bl;
KpuBas 3 — obuwune otkasbl 1un 2.

PUCYHOK 4 — YMECTHble UCNbITATENbHbIE UK 3KCN/yaTaLMOHHbIE 0TKa3bl BO BPEMEHM

5 AcnekTbl MeHemKMeHTa

5.1 O6uwmne NoNoxeHus

MeHeKMEHT AO/IKEH YCTAaHOBUTbL Nnpoueaypbl ANA N1aHMPOBaHNA Y BbINOSIHEHUSA NPOrpamMmbl NoBbILLe-
HUS HAAEXHOCTU U BaXKHble CBA3WN MeXAy UCMbITaTeNbHbIMU AENCTBUAMU U OTBETCTBEHHOCTbLIO 3a KOPPEKTU-
pytouwne moandukaumn. CooTBeTCTBYIOLME pekoMeHpaumn npmusegerHbl B FOCT P 51901.2.

Mpn BbICOKUX TPebOBaHUAX HAAEXHOCTU U KOPOTKOM BpemMeHW pa3paboTku NPOAYKUUN HEBO3MOXHO
CHavasia NpoeKkTMpoBaTb NMPOAYKLUUIO, a 3aTEM UCMbITbIBATb €€ Ha HafeXHOCTb. M03TOMYy KayecTBO MPOEeKTU-
pyemoi NpoAyKLmn, KOMNOHEHTOB N NPON3BOACTBEHHbIX MPOLLECCOB A0/HKHO CO34aBaTbCs B npoLecce Npoek-
TnpoBaHus. MNpu nNpoBefeHUN aHanm3a W UCNbITaHU MoTeHuMasnbHble NPO6G/AeMbl U PeXUMbl OTKa30B
Heo6Xxo4MMOo naeHTUMUUpOBaTb, BepuUUMpoBaTb, NPOoaHa/IN3NPOBaTbL U NPUHATE MO HUM pelueHne (o
BHECEHUN N3MEHEHWI B MPOEKT).

Mpouecc NoBbIWEeHUA HAAEXHOCTN BK/THOYAET KNaCCUYECKYHO KOHLLEMNLMIO NOBbILIEHUS HaAeXHOCTH, Koraa
NPOAYKUMNA BbINyLLEHa Ha PbIHOK UK HanpaBieHa B 3KCMyaTaumuto, HO raBHbIA akLeHT AenaeTca Ha AelcT-
BUSAX NO MOBbILWEHUIO HAAEXHOCTU A0 Havasia NpoM3BoACTBa NPoAyKUUK.

ANnsa MHAOPMUPOBAHNS O COCTOSHUM HaAEeXHOCTWN OTYEeT NOo Npoueccy NOBbIWEHUS HaAEeXHOCTN Hanpas-
NS0T PYKOBOACTBY W. €C/IM 3TO NPeAyCMOTPEHO KOHTPaKTOM, 3aka3uuKy. Takoi OT4YeT BK/IOYAT B KaXAbIN
NPOMEXYTOUHbIV OTHET MO NMPOEKTY MpY KaxAoM BbINyCKe HOBOro NpoekTa M NoAroToBke NMpouM3BOACTBa AN
KaXAoro onbITHOro o6pasua. OTYeT AO0/IKEH BKIKOYATb MPOEKTUPOBaHWe Oyaylieil HafeXHOCTU Ha OCHOoBe
aHaNM3a UCMbITaHWii, 3an1aHNPOBaHHbIX AeNCTBUI yNyULleHUs 1 NoCNeACTBUIA TakuX AeCTBUIA B NpeblayLmnX
npoekTax. Takoi noaxon NO3BOSAET HAa PaHHMX 3Tanax o6HapyXUTb BO3MOXHbIE Pa3/iMums Mexay NpoeKkTu-
pyeMoi HafeXHOCTbI0 U LensMu No HafexHoCT N8 npoaykuun. B cnydae cylecTBEHHOrO pacxoXxaeHus
MOXHO BOBpeMsi [06aBUTb pecypcbl. O4HAKO HEO6XOAMMO MOAYEPKHYTb, YTO MPOEKTUpyemMas HafeXHOCTb
OCHOBaHa Ha 3anslaHMPOBaHHbIX AeCTBUAX YNYULIEHUS N NX paHee BbISAB/IEHHbIX NOCNeACcTBUAX. Ecnuv uncno
3ansaHNpoBaHHbIX AeACTBUIA COKpalleHO, HanpumMep, n3-3a HegocTaTka BPEMEHN WUAN PecypcoB, TO Hesb3sA
OXnaaTb NPOEKTUPYEMOrO MOBbIWEHNSA HAAEXHOCTU.

Heo6xoAMMO OTMETUTb, UTO AENCTBUSA, KOTOpPble MMeNN onpefesieHHble NOCNeACTBUS B NpeablayLmnx
npoekTax, Heobsa3aTeNnbHO ByAyT UMETb Te Xe camble NOCNeACTBUA A1 HOBOro npoekta. Kpome Ttoro, mornv
N3MEHUTBLCA TEXHOJIOTUSA, Tpynna NPOeKTUPOBaHUA UIN PYKOBOAUTENb NpoekTa. MOCKO/IbKY KOMMaHua nveet
orbIT NpeabiAyLero NPoeKTa, MOXHO OXuaaTb, YTO HAAEXHOCTb B Havasle npouecca NnpoeKkTUpoBaHUS HUXE.
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TaK KakK rnepBble OTKa3bl MPOLLE YCTPaHWTb, YeM nocnefgHue. OfHaKo A1 OAVMHAKOBbIX AEeACTBUIA Henb3s
oXnAaTb OAVHAKOBbLIX NOCNeACTBUIA 415 HOBOTO 1 CTapOro NpPoeKToB.

5.2 TMpoueaypbl, BKAKOYAKLWME NPOLECCHl HA CTaANM MPOEKTUPOBAHUS

Ha pucyHke 5 cxemaTUyeckn M306paxeHbl NpoLeaypbl ynpaBneHus Ha CTaauy NPoeKTMPOBaHNSA

PucyHok 5 — O6wwan cTpykTypa nporpammbl NOBbILIEHNUS HAAEXHOCTH

Mpwv NnaHnpoBaHuw Ueneii n Nnporpammbl (CM. pasgen 6) Ao/kKeH 6bITb NPeAyCMOTPeH Nepuog, NoaroTos-
KN, 9TO NO3BOISET BCEMY NEPCOHaNy 03HAKOMUTBLCS C UCMbITYyeMbIM 060pya0oBaHMeM 1 oduLmanbHbIMU, U
HedbopMasnibHbIMU CBA3AMU MeXAY UCMbITaHUAMU Y NPOEKTHbIMU AeAcTBUAMM (CM. 5.3). TpeboBaHUA K UChbI-
TaHWAM onucaHbl B 6.4. knaccudmkauns oTka3oB — B 6.4.4. a KoppekTupylowaa mogudumkauna — B 6.4.8. 3n
TpW Npoueaypbl N306paxeHbl Ha pUCyHKe 5.

MaTemaTu4yeckoe mogesiMpoBaHue A8 NnporpaMMbl NOBbIWEHUS HaZAEXHOCTU Ha cTagun paspaboT-
KM/MpOeKTMpoeaHns NPOAYKUNN MOXET 6bITb Ha4aTo, Kak TO/IbKO MoslydeHa UHopMaLmsi OTHOCUTESTIbHO Ha-
Ya/IbHOM HaAEeXHOCTU NPOAYKUNN U yCTaHOBNEHA Lieflb HaAEeXHOCTU.

MaTemaTuyeckoe mogenupoBaHue (CM. 6.4.9) ANA NporpaMmbl UCMNbITaHWI Ha NOBbIWEHNE HAAEXHOCTH
He Al0/HKHO HaYMHaTbCs, NoKa He NPOMN30LLI0 CTaTUCTUYECKM 3HAUYNMMOE KOIMYECTBO OTKa3oB. UToObl nsbexarb
NoNyYeHUS NIOXHbIX Pe3yNbTaToB, MOAE/MPOBaHNe He A0/HKHO NPUMEHATLCA, ecnin TpeboBaHUA Mogenun He
BbIMOJTHAOTCS.

Perncrpaums oTkasoB, BbISIB/IEHHbIX Ha UCMNbITAHUSAX, COCTOUT MO CYLLECTBY U3 eXeAHEBHON AeTanbHOM
pernctpaumm, o6paTHOM CBA3M C NPOLECCOM NPOEKTMPOBaHMSA 1 Nonb3oBaTenem (cm. 6.4.12).

5.3 BsaumogelicTBuUsi n o6MeH MHopmaymeii

WNHXeHep no HafeXHOCTU A0/HKEH IMYHO pa3paboTaTb KOPPEKTMPYOLWMe Moanugukaummn, HanpasieHHbIe
Ha ycTpaHeHue cucTemaTuyeckmx cnabbix MecT. OH A0/KeH NogAepXuBaTb TECHYHO CBSA3b C MEPCOHAsIoOM,
3aMHTepecoBaHHbIM B MHopMauum 06 oTkasax, 1 c 1Muamm, OTBETCTBEHHbIMU 3a YCTpaHeHue cuctemartumyec-
KMX cnabbIX MecT.

OCHOBHbIE UCTOYHUKM flaHHbIX 06 OTKa3sax:

- Hdopmauna NoCTaBLUNKa;

- aHanu3 u moAennpoBaHue,

- YCKOpPEHHble UCMbITAHUA Ha HaAEeXHOCTb, WUCMbITAHWA NPU CTyneH4aTol Harpyske, hopcupoBaHHble
MCcnbITaHWA Ha gonroseyHocTb (HALT);

- UCMbITAHUA Ha MOBbILWEHWEe HAfEeXHOCT!;

- OTOPaKOBOYHbIE UCMbITAHUA Ha HaAEXHOCTb:

- NoATBepPXAeHNe HageXHOCTH;

- KBa/IMPMKaUMOHHbIE UCMbITAHUA Ha BO3AeCTBUE OKpYXKatoLlei cpeapl;

- MPUeMOYHbIe UCTbITaHUS;

- 9KCrn/lyaTaunoHHbIe UCMbITaHUS;

- aKcnnyarayms;

- AaHHble 06 aHasI0rMYHOM 060pyA0BaHUN.
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VicnbiTaHNA Ha NOBbILWEHNE HAAEXHOCTUN (B COOTBETCTBUN C UX LiESbIO) ABNSAIOTCA Hanbosiee CyLlecTBeH-

HbIM MCTOYHNKOM HEOGXOAUMBIX AaHHbIX. B npouecce aTUX UCMbITaHW yCTaHABNMBAOT B3aMMOCBSI3b MexXay
COBOKYMHOCTBLH JaHHbIX U YCMOBUSIMU OKpYXatolleii cpeabl. pyrre NCTOYHVKU MOTYT 06eCcrneumBaThb NosesHyo
MHOPMaLNIO 4151 YCTAHOBJIEHWUSI KaTeropuii 0TKa3oB, HarnpuMmep AaHHble 06 aHasiorMyHoM 060pyAoBaHum.
KOMMbIOTEPHBI 6GaHK AaHHbIX C MOVCKOM U COPTUPOBKOI JaHHbIX fjaeT BO3MOXHOCTb CONOCTaB/SATb NOA06HbIE
BYAbl OTKA30B 13 Pas3/IMYHbIX NCTOYHMKOB.

O6nacTn OTBETCTBEHHOCTM, B KOTOPbIX HEOGXOAMM KOHTPO/Ib UCMOJ/IHEHUS, MOTYT BK/IHOYaTb:
NPOeKTUPOBaHME N pa3paboTky;

NOCTaBLUIVMKOB KOMMOHEHTOB U Cy6noApaAYMKOB;

KOHCTPYKTOPCKME 6opo;

cneyundmkaumn;

naaHMpoBaHve NPoN3BOACTBa;

N3roTOB/IEHNE;

0OTO6PaKoOBKY MO HaAEeXHOCTU;

NPUEMOYHbIE UCMbITaHUS;

TeXHU4YeCcKne MHCTPYKLMN N PYKOBOACTBA;

VMHCTPYKUUK MO 3KCnyaTaumm n TEXHNHECKOMY 06CNYXMBaHNIO:

* 0byueHue;

- TpaHcnopTMpoBaHne 1 06paboTky;

- nonb3oBaTesnei.

Ha pucyHke 6 nokasaH npuMep CyLLeCTBEHHbIX INHWI B3auMogencTBusl. Pa3nnyHble NOCTaBLUMKA MOTYT

OTHOCUTBLCS K Pa3/IMyHbIM OpraHu3auusimM, a nepcoHasi MOXeT UMeTb pas/InyHble 06513aHHOCTU UM HECKO/TBKO
0653aHHOCTEN.
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5.4 TpypoBble pecypcbl 1 3aTpaTbl Ha CTaguu NPOEKTUPOBaHUA

MockonbKy xapakTep ¥ MaclTab NpPoOeKTOB U NPOEKTUPYEMbIX 06 BHEKTOB MOTYT M3MEHATLCH B LUMPOKOM
AunanasoHe, HWXe NPUBEAEHO TOMIbLKO caMoe o6liee PYKOBOACTBO. /11 HEGONbLLUMX MPOEKTOB UHXEHep Mo
HaOEeXHOCTU, YKasaHHbI B 5.3. MOXeT ObITb 3aHAT B MPOEKTE TO/IbKO YaCcTUYHO. B Apyrux cnyyasx emy MoxeT
noTpe6oBaTbCs 3HAUUTES IbHBbIN LWTAT.

TpyAoBble pecypcbl fO/MKHbI NO3BOMATL BbINOMHATL AENCTBUSA, HEOOX0AMMbIe ANSA yCTPaHeHUsA cnabbix
MECT, BbISIB/IEHHbIX B XO€ NPOrpamMmmMbl NOBbIWEHUS HAAEXHOCTU.

AHaIn3 0TKa30B U MPOEKTMPOBaHNE MOANDUKALNIA MOXET NOTPe6oBaTb CYLLECTBEHHbLIX YCUIWIA.

NcnbiTyeMble 06bekTbl M UCNbITaTe/IbHOE 060pyAOBaHNE MOryT ObITb BOCCTaHaB/IMBaeMbIMU, U NpuU
MCMNO/Ib30BaHNM NX NOC/e BOCCTAHOB/IEHUS HE YBENNYMBATL MOJIHblE 3aTpaTthl. HEMCMNOb30BaHHbI KOMNIEKT
3anacHbIX YacTeli TakKe MOXET 6bITb BOCCTAHOBJ/IEH C YYETOM BO3MOXHbIX Nepeaenok n moandukaumii.

5.5 3dhekTnBHOCTL 3aTpar

WNHBECTULMN B NporpamMmMe MOBbIWEHNS HAAEXHOCTM MOFyT AaTb CYLECTBEHHYI 3KOHOMUIO 3aTpar Ha
MNOSHbINA XN3HEHHbIV LUK BCeli COBOKYMHOCTN 06 BHEKTOB.

2Ta 3KOHOMMSI 3aBUCUT OT MHOTUX (DaKTOPOB, BK/1KOUasi pa3smMmep COBOKYMNMHOCTN 06 bEKTOB, CPEAHION ASTNHY
XXW3HEHHOTO LMK/Ia, CTOMMOCTb PEMOHTA M 06 bEM MHBECTULNI B CpeacTBaX TEXHUYECKOTro 06CNyXUBaHUSA Npu
akcnyaTtaymm. O6bI4HO aHaNM3 achheKTMBHOCTY 3aTpaT onpeaensieT 3aTpaTbl Ha 3PHEKTUBHOCTb NPOrpamMmbl
NOBbILEHNS HAAEXHOCTH.

MNCTOYHMKOM CYLLECTBEHHOIO AOMOJ/IHEHUSA 3KOHOMWUWN 3aTpaT sIB/SIETCS TO. YTO B C/lydae WU3MEHEHWU
npoekTa He TPeBbyeTCA HNUKAKMX N3MEHEHWIA B MOArOTOBKE PaboymMx MECT, KOMMOHOBKE MOHTAXHbIX M1aT CXeMbl
WA B NPOM3BOACTBEHHOM MNpoLecce, ec/iM U3MEHEHNS cAenaHbl 40 3aBepLleHnsa 3TUX AelicTBUIA.

6 I'InaHmpOBaHme M BbINOJ/IHEHME NpOorpamMmMbl NOBbILLEHUNA HAOEXHOCTU

6.1 KoHuenuus n kpaTkuii 0630p MHTETPUPOBAHHOTO NOBbILWEHNSA HAAEXHOCTN

MpoayKuusl, He3aBMCUMO OT HasHauyeHusl, 06/1aCTU NPUMEHEeHMA U XapakTepa, 06bIYHO NMPOXOAUT He-
CKOJ/IbKO [/1aBHbIX CTaAuii paspaboTkn. CTagnmn 3aBUCAT OT NaHMPOBaHMA paboT, NOCTaBLMKOB U CTPYKTYpPbI
ynpasrieHnsi Npov3BoAcTBoM. O6LLan nocrefoBaTe/IbHOCTb 3TanoB Pa3paboTKy NPOAYKLNN:

a) CTaaus KoHUenuun v onpegeneHns Tpe6oBaHni K NPoAyKL MK

MpoAyKuuio onpeaensatoT KOHUENTyasIbHO 1 onpeAenstoT npeAsapuTesibHble Tpe60BaHUSA OTHOCUTENIbHO
ee 3pheKTMBHOCTUN 1 CPefHEro CpoKa CyXoObl.

b) OnpegenexHne nNpoaykunn

Mpoaykuuio onpeaenstoT 60see NOAPO6GHO 1 NPOBOAAT NAHMPOBaHWe ee NPOeKTUPOBaHNS, N3roToB/ie-
HUSA 1 MapkeTuHra. OnpegensoT NpefBapuUTeNbHYI0 apXUTEKTYpy 1 NpeaBapuTeNbHbIN TEXHUYECKUI MPoeKT
BMecCTe C DYHKLNOHa/IbHbIMU BO3MOXHOCTAMM N 3KCNyaTaUMOHHBLIMWN XapaKTepucTukamm npoayKunm.

c) MpoekTnpoBaHne

MpoAyKuuio onpeaensioT B AeTasiaX, OTHOCAWMNXCS K ee PYHKLMOHA/IbHbIM BO3MOXHOCTAM, CTPYKTYpe U
xapakTepuctmkam appeKTMBHOCTM. [pOeKT 3aBepLuaeTcs, Korga Ha OCHOBe aHann3a 1 OLeHOK onpeeneHsbl
NPOEKTMpPYeMble KOMMOHEHTbI. B KOHLe 3TOW cTaaun NpoayKuusi roToBa K Npon3BOACTBY.

d) CTagus ucnbiTaHWin 418 OUEHKU U Bangaummn

OfHOBPEMEHHO C HEOGXOAMMbIMW MPUFOTOB/IEHNSMU A7 MPOM3BOACTBAa MPOAYKUUN ee MogBepraroT
MCMNbITAHMAM A15 OLEHKN HafeXHOCTU 1 athdekTuBHOCTN. C BbiNycka NepBoii NpoayKuMn NpoBOAAT KBasMdu-
KaLMOHHbIE UCMbITAHUSA N UCTIbITAHUS HA HAAEXHOCTb.

e) CTagus akcnayarauumn npoaykumm

MocneaHeli cTaguneli ABASeTCA CTaausa MCMOb30BaHMA MPOAYKLMKM, KOrga MMeeTcsi MosiHas COBOKYM-
HOCTb flaHHbIX O ee 3(h(PpeKTUBHOCTUN, a COOTBETCTBYIOLMI aHaNM3 faHHbIX o6ecrneynBaeT MHOpMaLMo /1S
OanbHeRLWnX nccnefoBaHnii N BO3MOXHbIX Y/ly4dlleHnli B CeAyoLWmX MOKOSIEHNAX MPOAYKLMN UK YacTeil ee
npoekTa, KOTopble MOTyT 6bITb UCMO/Ib30BaHbl NPY MPOEKTUPOBAaHUN APYTrO NPoayKUUN.

B xofe Kaxaoi ctagmu npolecca NpOeKTUPOBaHUSA BbIMOJHATCSA HEO6X0AVMble AeACTBUS, aHaNN3 Un
MCMbITaHUS, CBA3aHHbIE C HAZEXHOCTbIO. BCe 3TO cnoco6CTBYET NOBbILLEHNIO HAAEXHOCTU NPOAYKLMU 1 dhop-
MUpYeT MHTErpMpoBaHHbIV MPOLECC NOBbIWEHUA HAfEeXHOCTU WAN MHTErpMpoBaHHbIM NpoLecc pa3paboTku
HaAEeXHOCTU.

Ctagmn pa3paboTku MPOAYKLMN MOTYT HOCUTb pa3/inyHble Ha3BaHWs B 3aBNCUMOCTU OT OCOGEHHOCTE
nocTaBLmKa. Ha pucyHke 7 yka3aHbl pa3finyHble AeliCTBUSA N0 HaAEeXHOCTU B 06LLe BPeMeHHO LiKane.
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6.2 [eiicTBMSA MO NOBbIWEHNIO HAAEXHOCTN Ha 3Tane NPoeKTMPOoBaHMNSA

6.2.1 fleiicTBMA Ha cTagun KoHuenuum n oopmmnpoBaHnsa TpeboBaHnli K NpoayKLnmn

[0 Hayana BbINOMIHEHNA NPOrpamMMbl AO/KHA ObITb YCTAHOB/IEHA LieNlb N0 HaAEXHOCTN AN NpoayKuun,
pa3yMHO JOCTUXMMASA B XO4€ BbINOIHEHNSA NPOrpamMMbl MNOBbIWEHUA HAAEXHOCTU NPOAYKUUN NPU NPOEKTUPO-
BaHUW. Llenb fo/mMKHA y4nTbIBaTb:

- pasyMHble NpejnosioXeHnsa O AONYCTUMOM MNPOLIeHTe BO3BPaLLAOLWMXCA A1 06CNY>XMBaHUA B rapaH-
TUIHBIA Nepuoj eAVHUL, NPOAYKLUMN — A1 NOTPebutesns npoayKumm;

- CLUeHapuii BbINOSIHEHUA 3a4aHus U TpebyeMoii adhhekTMBHOCTY pa3paboTaHHOM NpoAyKUUN B COOTBET-
CTBUW C ee YCTaHOB/IEHHbIM UCMO/Ib30BaHNEM — A1 BOEHHOW MPOAyKUMN.

3TN AeilcTBMA He OrpaHn4YMBalOTCA OnpefesieHNEM KOJSIMYECTBEHHbIX WAW OnucatefbHbIX Lesen unm
TpeboBaHUi HafeXHoCTU. BaxHO onpedennTb (yHKUMM NPOAYKUMKN, a TakKxe BCe YC/N0BWUSA U Npuemnemble
pexumMbl akcnayartaunm. Heo6xogMMo OLEHWUTb U OMNpefesuTb KPUTUYECKUI OTKa3 CUCTEMBbI, CHWKAOLNIA
3(pPEKTUBHOCTL WA BbI3blBAIOWMIA He3HauMTeNbHble OTK/IOHEHUS B aKcnyaTauuu. lNpegnonaraercs, 4to
onpeeneHnsa 0TKkasoB UMW yXyALWeHWi aKenayartaumm SBASKOTCA pa3INyHbIMU 419 pa3INYHbIX NOACUCTEM WU
X 6/10KOB.

Mpochnnb ncnonb3oBaHNA AN Lenesas 3ajada NPoAyKUMN AO/MKHbI BKNKOYaTb pa3paboTaHHble Ha oc-
HOBe MccrefoBaHWiA, NOTPeGHOCTEN N OXMAAHWNI 3aKa3uMKOB W NOMb30BaTe el geTasibHy nocrefoBartesib-
HOCTb W 3HayeHWs MapameTpoB, XapakKTepu3ylLMX YCMO0BUSA 3KCAayaTauuMm W OKpyXatollen cpefpl,
oXungaemblx NpY UCNOAb30BaHUN NPOAYKUUN. DTa MHOPMaLMA AO/MKHA UCNONb30BaTLCA NPWU onpeaesneHnn
Lenn B cpepe HafeXHOCTU NPOAYKUMN 1 ONA OLEHKN ee HaJeXHOCTU.

[ns oueHkn nepBOHaYa/IbHOW HaAEXHOCTN MPOAYKLMMN N YCTaHOB/IEHUS AOCTUXMMOW Lienn HagexXHoCTH
NPoAYKUMN NPOBOAAT aHaIn3 AaHHbIX 3(h(PeKTUBHOCTM 3KCM/lyaTalm aHanorMyHom NpoayKLmu.

OT4YeT 0 pexnmax 0TKa3oB NpW IKCMayarauum aHa/IoTMYHOM NPOAYKLUMU AO/TKEH WUCMO/b30BaThbCA Kak
MHpopMaLms 0 NOTEHUMAsIbHbIX peXxmnmax 0TKasoB BHOBb pa3paboTaHHOM NpoayKumm.

6.2.2 OnpepneneHve n npegBapuUTe/ibHbIV NPOEKT NPOAYKLUN

BkntoyeHune ueneli No HageXHOCTN B cneLmdukaumio NpoayKunm rapaHTUpyeT ux BbIMOJSTHEHNE.

Tpe6oBaHNA HAAEXHOCTU A1 KNHYEBbIX KOMMNOHEHTOB A0/KHbI 6bITb TaKMMUK, YUTOBbLI 06ecneyYnTb Bbl-
NosIHEHNE Lenein HagexXHoCTN Npoaykunn. TpeboBaHWs MO HaAEeXHOCTU AO/MKHbI ONpeAensiTb MakCMasibHO
[0MNyCTUMbIE MUHTEHCUMBHOCTU OTKa30B KOMMNOHEHTOB B COOTBETCTBUN C OXUAAEMbIMWN YCIOBUAMMN 3KCMJTyaTaunm
M 6bITb BK/IOYEHbI B cneundmkaumm KOMMNOHeHTOB. Ecnu nHdopmMaumsa o HafexHOCTU OpueHTUpoBaHa Ha
HOpMa/ibHble ycoBua (Hanpumep. 25 °C). TO OHU A0/MKHbI ObITb CKOPPEKTUPOBaHbI MO OTHOLLEHUIO K OXuaae-
MbIM YC/TIOBUSIM OKpyXatoLeli cpefibl C MOMOLLbIO Teopun AppeHunyca uav gpyrux npuMeHnMbIX METOAOB.

HayanbHble OLEeHKN HaeXXHOCTU Ha 3TOW cTafuu onpefenstoT Ha OCHOBE JaHHbIX ONbITHOM 3aKcnayara-
LM aHaIorMYHOM NpoAyKumK, a Takke OLeHOK HaZleXXHOCTU 415 npefBapuTesibHOro npoekTa.

MnaH 1 Moaesib NOBbILEHNS HAAEXHOCTU Ha 3TOM cTaaun paspabaTbiBatoT A4/151 TOro, YTobbl onpeaennTb
[elCcTBUA, KOSIMYECTBO U BESIMUMHY Y/yULIEHN NPOoeKTa, HeOO6X0AMMbIX A4NA [OCTUXEHMSA Leneli HageXHoCcTn
npoaykunn 3a nepuos paspaboTkun npoekTa.

Mogaenb ANS NNaHMPOBaHUA NOBbILLEHUA HAAEXHOCTN OCHOBaHa Ha ngeann3npoBaHHOM KpUBOY NoBbILLe-
HUS HAZEXHOCTWN, COOTBETCTBYIOLLEl CTENEeHHOMY 3aKOHY. MpeAnonoXeHne, YTO NOBbILEHWNE HAAEXHOCTU Ha
aTane NPoeKkTUPOBaHUSA ONUCbLIBAETCS CTEMEeHHbIM 3aKOHOM, OCHOBaHO Ha TOM. 4YTO 06bIYHO PeXrMbl OTKasa C
CaMbIMW BbICOKMMW WHTEHCMBHOCTAMW OTKA30B 3apaHee W3BEeCTHbl, @ MNOPSAAO0K CHWKEHUS BEPOATHOCTU KX
NnosiB/IeHNs1 COOTBETCTBYET 3KBUBA/IEHTHOW WMHTEHCUBHOCTW OTKa30B /11 3TUX PEXMMOB OTKa30B (NMPUYMH)
(FOCT P 51901.16).

6.2.3 3Tan NnpoekTupoBaHus

OueHKM 1 mogenupoBaHue HagexHocTn FMEA/FTA BbINONHAKOTCA A1 onpeAesieHns HageXHOCTH npo-
OYKUUM Ha pas/IMyHbIX CTaamsax paspaboTKy MNpoekTa, a Takke uAeHTUdUKaumMm n COKpalleHUs PexumoB
OTKa30B, YMeHbLUEHNS WX NOCNeACTBUIA, KOTOpble MOr/M 6bl NpeAcTaBNATbL MNOTEHUMasIbHY nNpobremy Ans
aKcnayarauun npoaykumn. CokpalleHne peXXmMoB OTKa30B 1 COOTBETCTBYHOLWMX NPUYMH NI MUHUMU3ALUNA NX
nocneacTBuii CnOCO6CTBYIOT NOBLILIEHUIO HAAEXHOCTU NPOAYKLNN.

AHasIn3 pexnmoB 1 nocneacTeuii otkazos FMEA (TOCT 27.310) npu NpoekTUpPOBaHUM AOJIKEH BbINOsI-
HATBLCA A1 KaXKA0ro BrAa Npoaykumm n obecneymBarb OLEHKY BCEX PEXUMOB OTKA30B M COOTBETCTBYIOLUMNX
NPUYNH, BK/IOYas BEPOSATHOCTU NX NOSABNEHMS.

[ns oueHKM BEPOSATHOCTU OTKasa Win BEPOATHOCTM 6e30TKa3HOM paboTbl CUCTEMbI B LIe/IOM OTAe/bHbIEe
PEXUMbI OTKA30B U UX MPUYMHbI AO/MKHbI O6bITh CBA3aHbl C annapaTtHbIMY CpeacTBamMu U NpeAcTaB/ieHbl B Buae
hakTU4eckol apxmTekTypbl CUCTEMbI. 1A 3TOro MOryT UCMO/b30BaTbCA TPaANLNOHHbIE METOAbl MOAENNPO-
BaHWA Haf@XHOCTU A1 NpefcTaB/IeHNs CTPYKTYPbI annapatHbIX CPeAcTB, B TOM YMC/ie pyYdHble, C NpUMeHe-
HVEeM NPorpaMmmHbIX CPeACTB Mo NPOrHO3MPOBaHNIO HaZEeXHOCTU U/IU C UCNOJIb30BaHNEM NOCTPOEHUA AepeBa
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HeucnpaBHocTel (TOCT P 51901.13 nTOCT P 51901.5). AHanu3 gepeBa HeucnpaBHocTeli (FTA) BbINOMHAKT
BPYUYHYIO NN C UCMNOIb30BaHMEM NPOrpamMmMHOro obecneyeHuns.

FTA aBnseTcsa HUCXOAAWMM aHa/IM30M WU BbISBASET BCE BO3MOXHbIE NYTW HEMCNpaBHOCTEN, KOTopble
MOTyT NPUBOAMUTL K 0TKa3y OTAe/IbHbIX 6/T0KOB C MOMOLLbIO K/lanaHoB 60/1ee HU3KOT0 YPOBHS, NpeAcTaBNAKLWNX
pexnmbl 0TKa30B NPOrpaMMHOro obecnevyeHns NNun annapaTHbiX cpeacTs. MoTeHunanbHble NPUYKHBLI PEXNUMOB
0TKa30B 06bLIYHO MpPeACTaB/IAOT OCHOBHbLIMU COGBLITUAMWU C COOTBETCTBYHOLLEA BEPOATHOCTLIO MOSB/IEHUS.
3HayeHne BEePOSITHOCTU, COOTBETCTBYHOLLEE BEPLUMHE COObITUI, NO3BONSAET ONpeaenaTb BEPOATHOCTb OTKa3a
(BEPOATHOCTb 6€30TKa3HOWM paboTbl) NpoAyKUMK. MNpenMyLLecTBO MeToA4010rMn Ucnonb3osaHms FTA cocTtont
B TOM. YTO aHa/IN3 PEXMNMOB OTKa30B 1 MOAE/IMPOBaHNE Ha[leXXHOCTU BbINOMHATCA O4HOBPEMEHHO. CaMOCTO-
SATE/IbHOr0 MOAE/IMPOBaHNS HaAEXHOCTU He TpebyeTcs, a U3BMEHEHMNA NPOEKTa IErKO YYECTb.

[Ona onpegeneHns NpUoOpUTETOB COKPALLEHUSA PEXMMOB OTKa30B UAN CHUXEHUA BEPOATHOCTU UX NOSB-
NEHNS OLEHNBAIOT BE/IMUNHY U TSHXKECTb NOCNeACTBUIA OTAENbHbIX PEXMMOB 0TKa30B U UX NPUYUH. MNpuoputeT
cnepyeT oTaaBaTb NpUYMHaM PEXUMOB OTKa30B, KOTOPble B/IMAIOT Ha 6€30MacHOCTb M MMEKT 3HAYMMYHO
BEPOATHOCTb NOSABNIEHUSA. PeXUMbl OTKa30B, KOTOPbIE ABASIOTCA KPUTUYECKUMU AN IKCNyaTaumm npoayKummn
1N UMEIOT BbICOKYHO BEPOATHOCTb NOSAB/IEHUSA, TaKKe OTHOCAT K NPUOPUTETHBIM. BO3MOXHbBIM pelleHneM MOXeT
ObITb U3MEHEHWNE HAAEXHOCTN KOMMOHEHTA, EC/IV OHAa MeeT CYLLEeCTBEHHOE B/ISHNE HA HALeXXHOCTb CUCTEMbI
B LEeNIOM unv ee 6n0oka. MNpaBusbHbIf BIGOP KIOYEBBIX KOMNOHEHTOB rapaHTUpyeT, YTO KOMMNOHEHTbI, KOTOpble
CYLLECTBEHHO BUSIOT Ha (PYHKUMM NPOAYKLUN, UMEIOT TPeOyeMY HafeXHOCTb. HafeXHOCTb 3TUX KOMMOHEH-
TOB OObIYHO BbIYUCNAKT HA OCHOBE AaHHbIX PEeCcYpPCHbIX UCMbITaHWUM/, MNOyYeHHbIX OT U3roToBUTeNel KOMMo-
HEHTOB C y4eTOM YC/I0BUIA UCMOJIb30BaHUS MPOAYKLMN.

CokKpalleHne pexrMmMoB OTKa30B ABMSETCH pe3y/ibTaTOM TECHOrO COTPYAHUYECTBA NPOEKTMPOBLUNKOB U
CcneunannucToB Mo HafeXHOCTU B NMOUCKE peLUeHWn MOBbIWEHNA HaAeXHOCTU npoaykuuun. Takoe pelueHne
MOXeT BK/toYaTb M3MEHEHWUSI NMPOEKTA WM KOMMOHEHT, OrpaHuyeHne A0MNYCTUMbIX 3HAYEeHWU XapaKTepUCTUK
KOMMOHEHTOB, MU3MEHEHNE KOMMOHOBKN TEM/IOBbIX PEXUMOB U Apyrue peleHns. CokpalleHne pexnmMoB OTKa-
30B CNOCOBCTBYET MOBbILEHNIO HAAEXHOCTN NPOAYKLUN.

BMecTo aHa/IMTUYECKOro onpefesieHns HafeXHOCTU KOMMNOHEHTOB MOTyT NMPOBOAUTLCA UCTbITaHUSA Ha
HaAEeXHOCTb. KOMMNOHEHTbI MOTYT 6bITb 3/1EKTPOHHBLIMW KOMMOHEHTamMK, 6/10kaMn UM nogcucTteMaMmn NpoaykK-
LMK. a NCNbITaHNS MOTYT NPOBOANTLCA ANA OnNpeAeneHns HadHauyeHHOW HapaboTKu, Ha3HauYeHHOro pecypca
VNN BbINOJIHEHUA 3a4aHnsA. 9TO OCOGEHHO MOJIE3HO B C/yYasaXx, Korga NpoekTupyemMas npoaykums BktovaeT
MHOrO NOKYMHbIX KOMMOHEHTOB. VICNbITaHNA B 3TOM C/lyyae npefHa3HavyeHbl AN5 NOATBEPXAEHNSA HAAEXHOCTN
KOMIMOHEHTOB B COOTBETCTBUU C NPOUIEM UCMNOb30BaHUA NPOAYKLNN.

dopmasibHbIl M HehopMasibHbIA aHanM3 NPoeKTa NPy peLleHn ykasaHHbIX BONPOCOB HaZleXXHOCTH CMo-
Cco6CTBYET TECHOMY B3aMMOAENCTBUIO MPOEKTUPOBLUMKOB WM CNELNANIUCTOB MO HaAeXHOCTW A1 cOo34aHus
6onee HagexHol npoaykuun (M3K 61160 [4]).

OueHKa peMOHTONPUIrOAHOCTU A0/HKHA NOATBEPAUTL Pa3yMHYH TPYA0EMKOCTb U CTOMMOCTb TeXHUYecC-
KOro 06CnyxmBaHuUa Npoaykumn. 3T AelicTBUA He CNOCOGCTBYOT HEeNOCPeACTBEHHOMY MOBbILEHWIO HaLeX-
HOCTU, HO NO3BOJIAKOT COKPATUTb KOSIMYECTBO OTKA30B, KOTOPbIE MOTYT NOTpe60oBaTh 06LUNPHOro TEXHUYECKOTO
obcnyxmnBaHus.

MOHUTOPUHT NOBbILEHNS HAAEXHOCTU COCTOUT U3 NOCTPOEHUS rpadmka AOCTUTHYTOM HaAEeXHOCTU Npo-
AYKUMM B COOTBETCTBUM C OLLEHKaMW, MOJTyYeHHbIMU B MPOLECCE MPOEKTUPOBaHUS, NPOBeAeHUs BPeEMSI OT
BPEMEHWN Y/yudlleHU npoekTa (M3MEHEeHWA) N cpaBHEHWSA NOMYYEHHOro rpaduka ¢ MOAENbHO MOBbIWEHUS
HaJeXHOoCTK, 3ansaHMpoBaHHOWM ANA npoaykumun. Torga no6ble AelicTBUS, HEO6X0AVMble ANA AOCTMKEHUS
3ans1IaHMpoOBaHHOIO MOBbILWEHNA HAZEXHOCTU, MOXHO BbIMO/HATL CBOEBPEMEHHO.

6.2.4 Ctagus noAroToBKM Npou3BOACTBA U U3TOTOBIEHUA

McnbiTaHMa KOMMOHEHTOB M CUCTEMbI B LIe/IOM AN TEXHUYECKOW OLEeHKU NMPOU3BOACTBA, Bangauuu,
yAyULWEeHU’ NpoekTa WM 3ameHbl KOMMOHEHTOB, a Takxke 3an/siaHNpoBaHHbIe UCMbITaHUSA Ha MOBbILEHMe Ha-
LEXHOCTN ABNSAI0TCA YacTbio NOCnefHUX AeACTBUIA 0 Havana Nnpons3BoACTBa NPoayKuun.

TwaresbHbIA OTGOP BO3AECTBUI OKpYXatoLleli cpefbl MOXET 6bITb CAeslaH Ha OMNbITHbIX 06pasuax Ans
OLeHKN NOMHOTbI NMPOU3BOACTBEHHbIX MPOLLECCOB UM Ha o6pa3uax NPOMbIWIEHHOW NapTumn ANS ynydleHms
npotecca npov3BoACTBa.

BasiMaaumoHHble NCnbITaHWsi NPOBOAAT Ha 3Tanax noAroToBKM NPOM3BOACTBA UM N3TOTOBIEHUS MPOAYK-
UMM ANna Baijaununm UCNOMb30BaHMA NPOAYKUMU B KPUTUYECKUX YC/IOBUAX IKCNayaTauum U oKpyxXatoLen
cpegpbl.

McnbiTaHMst Ha NOBbILEHNE HAAEXHOCTU — 3TO 3arn/laHMPOBaHHbI Npouecc AN NAEHTUUKaLUN PexXu-
MOB OTKa30B NPOoAYKLMN, HEe NAEHTUPULMPOBaHHbLIX NPY 601ee paHHUX nccnefoBaHUax. MOCKONbKY 3TO OAMH
13 MeTO/0B MOBbIWEHNA HALEXHOCTHN, OH onncaH B 6.3.

PecypcHble ucnbiTaHNA NPoBOAAT, NMPY HEOBXOAUMOCTU, ANA ONpeAeneHns pecypca Wi HaaeXHoCTn
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npoaykuun. Hacto oHn NpoBOJATCA Ha KOMMOHEHTaX, KOTOpble He 6bII NPOBepPeHbl U3rOTOBUTENIEM N HEOO-
XO4MMbI ANSA 3aMeHbI B NpoLecce y/yylleHUs NPoeKTUpyemMoli NpoayKLnn.

OTUeT O HafEeXHOCTN HeobXoAnM ANA perncTpaumm N 4OKYMeHTUPOBaHNA BCEX AENCTBUIA, OTHOCALMNXCA
K aHa/IN3y HafeXHOCTU NMPOAYKUUKM, MPOBEAEHHbIX YyULEeHUH, NCNbITaHUA U UX Pe3yNbTaTtoB, 4OCTUTHYTOrO
NOBbILIEHNS HAAEXHOCTU 1N BCEX Pe3yNbTaToB MCCNeA0BaHWNi, KOTOpble MOryT UCMO/Ib30BaTbCA MPU NPOEKTU-
poBaHUN APYron NpoayKumun.

6.2.5 Cragusa skcnayartaynum npoaykumn

Cnepyet yaenatb BHUMaHWe Habno4eHnIo U aHaan3y 0TKa3oB B Mpouecce aKcnayaraumi. 3TN oTkasbl
OO/DKHbI (OMKCMPOBATbLCSA, Tak Kak OHU MOTyT MCMO/Ib30BaTbCsA NpU pa3paboTke HOBOW NPOAYKUUN Ha cTagun
KOHLEeNuun, nNpy NpoBeaeHUN YyyllueHniA 3KCnayaTupyemorl npoaykuumn, nepecMoTpe npoekTa unv npu Bee-
LEeHNN 3aMeH.

MoBblIleHNe HafAeXHOCTN IKCMyaTUpyeMoi NpoayKuuM onMcaHo B pasgene 7.

6.3 [leficTBMA NO NOBbIWEHNIO HAAEXHOCTN Ha cTagun Banupaunun

Ha ctaguu Banugauuuv npoBOAAT OLIEHKY NPOAYKLUUN C TOUYKM 3peHnsa nonb3osaTens. Pe3ynbTarbl UCNbI-
TaHWin Ha 3TOl cTagun TPYAHO MCMO/b30BaTh A1 KOIMYECTBEHHOW OLLEHKU MOBbILEHWS HAaAEXHOCTU, ecn
TONbKO YCNOBUA UCNbITaHUA He 6bIIN NpeaHa3HayveHbl 415 MOAENUPOBaHUA YCNOBUIA aKCnyaTaumm npoayk-
umMn. Ha ctagun Banugaumm npoaykums 4acTo UCMO/b3yeTCcs NepcoHasioM U3roToBUTENS UMW BbIGPaHHbIMU
3aKa3umMkamu (onbITHasA akcnayataumns). [laxe, korga pesynbTaTbl 3TUX UCMbITAHWIA HE MOTYT MCMO/Ib30BaThbCsA
0151 KONINYECTBEHHbIX OLEHOK NOBbILEHUSA HAAEXHOCTN, NAEHTUDPULMPOBaHHbIE PEXMMbI OTKa30B 1 NPobemMbl
MOTyT KOCBEHHO, Yepe3 CMUCOK AeACTBUIA, BNNSATbL Ha NPOLIECC NOBbILWEHUSI HA4EXHOCTU

6.4 VicnblTaHMA Ha NOBbILWEHNE HAAEXHOCTH

6.4.1 O6LWMe NONOXEHUSRA

B npegenax peasibHbIX 9KOHOMUYECKMX 3aTpaT U OrpaHnyYeHnii BpeMeHn He Bce cnabble mMecTa MOryT
6bITb YCTpaHeHbl. CucTeMaTnyeckne 1 octTatoyHble HeycTpaHeHHble criabble MecTa onpeaesnstoT NOTOK OTKa-
30B UM BEPOATHOCTb OTKa3a MPOEKTUpyeMol nNpoaykuuu. Llenb nporpaMmmbl NOBbIWEHUA HAAEXHOCTU Mpu
NPOEeKTUPOBaHNN N Ha CTaAUN WUCMbITAHUA — YCTpPaHeHWe CUCTeMaTUYECKUX CrlabbiX MECT WU CHUWXeHue
BEPOATHOCTU MX MNOSIBMIEHNA A0 YCTAHOBMIEHHOIO 3HaYeHNs. Heo6Xo0ANMOCTb BbINOMHEHNS cneunain3npoBaH-
HOW NporpaMMbl UCMbITaHW Ha NOBbILLEHWE HAAEXHOCTW ONnpeaensaeTcs cneayowmmMmm OCHOBHBIMU NPUYYHAMU:

a) He06XO04MMOCTbLIO NPOAO/IHKEHNS NOBbILEHWA HAAEXHOCTU MPOAYKLUUN, NOABepras ee yC/ioBUSAM YCKO-
PEHHOW aKcnayaTauumn Ansa BbisBNeHUA cnabblX MecT, KOTOpble 6blIN He 3aMeyeHbl Npu aHaIn3e NpPoeKTa;

b) TpeboBaHVeM 3aKa3uvka AeMOHCTpaLMN HafEeXHOCTU NPoAyKUMU. B 3TOM cny4dae kiaccuyeckas ge-
MOHCTpauusa HafeXHOCTU C YCTaHOBJ/IEHHOWN NPOAO/DKUTE/IbHOCTBIO UCTbITAHUI 3aMeHseTCs crneunann3npo-
BaHHbIMW UCMbITAHMAMU Ha MOBbILLIEHNE HAAEeXHOCTU, A0MNYCKaOLWUMN YAYULLIEeHNA NPOAYKLMM U B TOXE BpeMs
No3BOAWMMN NOATBEPAUTL €ro TpebyemMyto HafeXHOCTb. 3TN UCMbITaHUA MOTYT UMeTb BUZ nepuoga npu-
pPaboTKM NN NPUEMOYHbIX UCMbITAHUI C NPOAO/HKUTENIBHOCTBLIO, YCTAHOB/IEHHON B KOHTPAKTe.

O6bIYHO 06LLee BpeMs UCNbITaHWUA AN1A COBEPLUEHCTBOBAHNA HAAEXHOCTN 3aBUCUT OT NapameTpa NnoToka
oTka3oB (i MTBF), ageneHHOro Ha koadcuuymeHT yckopeHus (M3K 60300-3-5 (1)), ecnm HaaexHOCTb He 6blna
ynyudlleHa ¢ NOMOLLbI0 aHaIMTUYECKNX METOAO0B WAN UCMbITaHUH, HaNpaB/eHHbIX Ha BbISIB/IEHNE BO3MOXHbIX
pPeXUMoB OTKa30B B NogcucTeMax uav 6,10kax.

OpraHun3aumnoHHble YCUANS, UCMOJIb3yeMble B UCMbITAHNSAX Ha MOBbILLEHVE HAAEXHOCTU. — 3TO OTYeT 06
oTKasax 1 cucTemMa KOppekTUpYHLWNX AeliCTBUIA, Ha3biBaeMble MHOFA4a aHa/IM30M OT4HeTa 06 oTKasax u cucte-
MO KoppeKkTupytowmx genctenii (FRACAS). 3To cucTemMa 3aKpbITOro LMKNA, Korga aHaM3vnpyrtoT Kakabli
3aperncTpmMpoBaHHbIi oTkas. Ec/iv ycTaHOBNEHO, YTO OTKa3 CBA3aH C MPOEKTOM, TO ONpeAessitoT KOPPEKTUPYIO-
Lwune AeiicTBMA ANA yyUdleHNa NPoeKTa 1 COKpaLLeHNsa Kon4ecTBa OTka3oB. 3Ta cucTemMa fonyckaeT akTUBHoOe
NoBbILLIEHNE HaZEeXHOCTU 3a CHeT yCTpaHeHUss Hefopa6oTok. KoppekTupyioLme AelicTBUSi NPOBOAATCS TONbKO
nocne Banugaunn 4encTemnii N0 yMeHbLUEHUIO KOSIMYecTBa OTKa30B.

6.4.2 MnaHnpoBaHue NcnbITaHU

6.4.2.1 O6wme NOMOXKeHUNA

Ana obecneyeHNs CBOEBPEMEHHOWN NOCTaBKN BCEX HEOGXOAMMbIX O6BHEKTOB U CPeACTB NiaHMpoBaHue
MCNbITaHUA Ha NOBbILWEHME HAAEXHOCTU AO/HKHO HAYMHATLCA Ha paHHel cTagnn BbINOSIHEHMSA NporpamMmebl. Mpu
NOAroTOBKE MNJiaHa UCNbITaHW NPorpaMmbl NMOBbIWEHUS HAAEXHOCTU, HEO6XOANMO NPUHATL PeLLeHNsS OTHOCK-
TesbHO:

- KONMyecTBa UCNbITYeMbIX 06 bEKTOB KaXXA0ro TMna 1 cratyca/nepecMmoTpa COOTBETCTBYIOLWENO NPOEKTa;

- UCMbITaTeNIbHOro 060pyAOBaHMA (CTaHAAPTHOMO U CMeLnasibHOro);

- 3anacHbIx yacTteli (Mogyneii 1 KOMNOHEHTOB);

- CpefCcTB o6ecneyvyeHuUss yCcrioBUii 1 UCMbITaHWI OKpyXXatoLleli cpeabl:

- 0OXNAaeMoi NPoAO/HKUTE/IbHOCTU NPOrpaMMbl B KaJleHAapHOM BPEMEHU 1 HapaboTke;
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- TPYAO0BbIX PECYPCOB A1 NOAFOTOBKW, UCMbITAHWIA, 06MeHa MHgopMaLmen, peMoHTa, aHanunsa, nccne-
[0BaHnii 1 mogudmkaLmm.

6.4.2.2 KonnyecTBO UCNbITYEMbIX 06 bEKTOB

YBeninyeHune KosmyecTsa 0HOBPEMEHHO UCTbITYyEMbIX OO LEKTOB fefiaeT BbIGOPKY 6osee npeacrasutelb-
HOW. YTO6bI NONYyuYnTb CyLLeCTBEHHOE ObLlee KOMMYEeCTBO OTKAa30B B pa3yMHOe BpeMsi, He06X0AMMO UCMbITaTb
60/1bllee KOIMYECTBO 06bEKTOB. O6bIYHO 3TO MPUEMIEMO A1 O6BEKTOB C HU3KOV CTOMMOCTbLIO Y HEGObLUMMUN
reoMeTpuyeckMmMun pasmepamu. OfHaKo BaXHO rapaHTMPOBaTb, YTO UCMbITaHWUA 60/bLLOr0 KONNYecTBa 06 bEKTOB
NO3BONAT COKPaTUTb MPOAO/KUTE/IBHOCTL UCMbITAHUA. MOSABMEHNE HEKOTOPbIX OTKAa30B 3aBWCUT OT BpPeMEeHM
(Hanpumep, 0TKa30B, BbI3BaHHbLIX M3HOCOM), Y COKpaLleHie BPEMEHW UCTIbITaHUA, Aaxe NPy Ha/IMYMK GOJbLLIOMO
KO/IMYeCTBa UCMbITyeMbIX OO bEKTOB, He NO3BOJIAET ITUM OTKa3aMm NposBUTLCA. 10 3TON NPUYMHE MOXHO OrpaHu-
UNTb KO/IMYECTBO UCTbITYEMbIX O6BEKTOB U Ha3HAUNTb [OCTATOYHOE BPEeMS YCKOPEHHbIX UAW APYTMX UCMIbITaHWA.
HamHoro 6onee 6e3onacHbIii NOAX0A COCTOUT B TOM, UTOObI COKPaTUTL KPUTUYECKME YPOBHU 1 AOMYCTUTb KO/IMYe-
CTBO OTKa30B, onpejensiemoe TpeboBaHMAMN K AOCTOBEPHOCTY Pe3y/ibTaTOB UCTIbITaHWIA.

6.4.2.3 YCKOpPEHHble UCNbITaHNA

Mockonbky cnabble mecTa 06bIYHO NPOSAB/AIOTCA Yepes3 OTKasbl, B MPOrpaMmy NoBbILLEHUS HAAEXHOCTU
BK/1OHAIOT CTUMYNALMIO NOSABNEHNSA OTKA30B, UCK/OYEHME UAN CHUXEHME BEPOATHOCTM MOSB/EHUA OTKa30B,
KOTOPble BbIAB/IAIOT CUCTEMATUYECKMe criabble MecTa. OfHaKo nNpegHaMepeHHas CTUMYISaUMSa 06bIYHO NpuMe-
HsieTca B NabopaTopHbIX UCMbITAHMAX, & He B 3KCMayaTauum.

BbI60Op COOTBETCTBYIOWMX BO3LEACTBUI OKpyXatolel cpefbl 418 CTUMYNMPOBAHUSA OTKa30B [OJIKEH
npoBoAUTLCA B COOTBETCTBUMM ¢ M3IK 60605-2 (2). ANnA CTUMY/NIMPOBaHUA MOSAB/IEHUA OTKa3oB Heo6XxoAuMOo
NPUMEHATb MeTOAbl YCKOPEHHbIX UCMbITaHUi. Mpn 3TOM HEe06X0AMMO YUUTbIBaTb 3KCTPEMasIbHbIe 3HAYeHUA
XapaKTepuCcTUK NPOeKTa, KOTOpble He A0/MKHbI ObITb NpeBbIleHbl. ECNY NpoekTHaa cneymdukaumsa cogepxmnt
IKCTpPeMaslibHble 3HAYEHMS MapamMmeTpOB OKpY>KatoLLel cpegbl (60Mblue UM paBHble NapaMeTpaM OKpyXatoLLen
cpefbl AN HEKOTOPbIX KOMMNOHEHTOB WM MaTepuasioB), TO 3TU 3HAYEHMA NapamMeTpoB OKpyXXatloLein cpeabl He
[O/DKHbI MPUMEHSTBCS B TeYEHME CMeLnann3vpoBaHHbIX UCMbITaHUIA Ha NOBbILLEHNE HaZeXHOCTU. JTO Tpebo-
BaHWe 40/IKHO BbIMOHATLCA AiaXke B TOM C/lyyae, eC/i COOTBETCTBYIOLME KOMMOHEHTLI UK MaTtepuasibl MOryT
NPOTUBOCTOATL 3TUM 3KCTPEMa/IbHbIM Harpy3kam B TedeHne KBa/IMOUKALVNOHHbIX UCTbITAHUA C OrpaHNYeHHOM
NPOAO/IKNTENIBHOCTBLIO. Hanpumep unsgenuve, cofepaliee 3/71eKTPOSIMTUYECKNE KOHAEHCATOPbI, paccyuUTaH-
Hble Ha HOMUHa/IbHYIO TemnepaTypy 85 °C. MOXeT BblAepXaTb BbICOKOTEMMNepaTypHble KBaIMUKaLMOHHbIe
ncnblTaHna Ao 85 °C. HO Te Xe caMble KOHAEeHCATOpbl MOryT OTKasaTb Mpu YBE/IMYEHHOM BbIAEPXKE C TOW xe
camoli TemnepaTypoii B Mpouecce WUCNbITaHWI Ha MOBbIWEHNe HafeXHOCTU. Pabouve HanpskeHUs Takxe
[0/MKHbI BbITb YCU/IEHbI, HO He A0/IKHbI NPEBbILATL MaKCUMYM Harpy3kn KOMNOHEHTOB B UCMbITYEMOM U3AeNnN.

HanpsikeHnsa oT BO3[eNCTBUA OKpyXalowen cpefbl 1 paboyne HanpsXxeHNs O0/MKHbI COOTBETCTBOBATb
YC/OBUSIM UCMO/Ib30BaHUs 06bekTa, HO MOryT 6bITb NpefHa3HayeHbl AN YCUIEHHOTO BbISIB/IEHUS CKPbITbIX
cnabbix mecT. Heo6Xx04MMO NPOSABUTE OCTOPOXHOCTbL, UTOObI He BBECTU MeXaHM3Mbl 0TKa3a, HeTUNnYHble ANS
HOPMa/TbHOTO MCMO/Ib30BaHUSA, YTO MOXeT cheslaTb MaTeMaTU4eckylo Mofesib HeafekBaTHOU. OTaenbHas
TexXHUYecKas oueHkKa uan KBannurKaLuMoHHbIE UCTIbITAHNA B KPUTUYECKUX YCNOBUSAX, EC/IM OHN NPOBOAATCS,
ABNATCA UCTOYHUKOM OMNOIHUTESIbHBIX JaHHbIX 06 OTKa3ax. TUN 1 cTeneHb UCMo/Ib3yeMOro YCUEHNS Harpy-
30K MOTYT U3MEHATLCA B COOTBETCTBUM C YPOBHEM G/1I0KOB.

YT06bI rapaHTMpOBaTh OGHAPY)XXeHNEe BCeX 0TKa30B, KpPOMe UCMbITaTesIbHOM cneuudmkalmm, B npolecce
UCnbITaHW [O/XeH ObITb paspaboTaH MOAPOGHbLIN rpaduK UCNbITaHWI Ha APEKTUBHOCTb. Ecnn anemeHT
nMeeT BCTPOEHHOE nporpaMmMmHoe obecneyveHne, To rpadmk ncnbITaHNn AO/HKEH OXBaTbliBaTb BCE BO3MOXHble
pexunmbl paboTbl U X KOMBUHALWN.

6.4.2.4 TIpOAO/HKNTENBHOCTL BbINOJIHEHUS MPOrpaMmmbl

Bpewmsi, Heob6xoamMoe A1s AOCTUXKEHNS 3aJaHHOM HaAEeXHOCTU, MOXET 6bITb CMPOrHO3MPOBAHO TOJTLKO
Ha OCHOBE [aHHbIX MPOLUIOro OnbiTa (COGCTBEHHOrO UM OMY6/IMKOBAHHOMO) C MOMOLLbIO MOAEINPOBaHNSA
NOBbILWEHNA HAAEXHOCTN. MaTemMaTnyeckne Mogenu no3BOsSAT CNPOrHo3MpoBaTb KOIMYECTBO OTKa30B, OC-
HOBbIBasICb Ha OLleHKax napameTpos MoesIn, NOJTyHeHHbIX Mo NpeablAyLnM nporpaMmmamM. IToT rpadunk 3aTem
KOPPEKTUPYIOT, YTOObI yYecTb AOMNOJHUTE IbHbIE OTKa3bl, TO eCTb HeyMeCTHble OTKa3bl, U NOBTOPEHWe cucTe-
MaTUYeCKUX OTKa3oB, BbI3BaHHOE Ha/IMYMEM OCTaBLUMXCA cnabbix mecT. Heo6Xo4MMO OLEHUTL CpefiHee Ka-
NneHAapHoe BpeMs BOCCTaAHOB/IEHUS W NpoBefeHUs Moaudmkaumii, a Takke Heo6xoAumoe BpemMs Ha
HernpeaBuieHHble 06CTOATENLCTBA, CBA3aHHbIE C NO/IOMKaMu 060pyAoBaHns, 60/1e3HbIO NepcoHana u T.4.

KaneHaapHoe Bpems BCell NporpamMmmbl JO/IHKHO 6bITb CyMMO:

- Tpebyemoii NosiHoM HapaboTKun, NPUBEAEHHOW K KasleHAapHOMY BPEMEHWU COrlaCHO MakCMaslbHOMY
KonnyecTBy paboymx 4acoB B Hegento (NN MecsL,):

- MOMIHOrO BPEMEHW BOCCTAHOB/IEHUSA BCEX OXMAAEMbIX OTKa30B;

- NOJSIHOrO BpeMeHn moaudmkaunii, Heo6XoAMMbIX A1 YCTPaHEHNSI BCEX OXMAAEMbIX CUCTEMATUYECKNX
cnabbIx MecT.
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6.4.2.5 TlnaHoBOe NOBbIWEHVE HAAEXHOCTU N MOHUTOPWUHI

Monb3oBartesib JO/KEH OMpefennTb LesieBoe 3HavYeHne nokasatesis HafeXHOCTU A/1 UCMbITyemMoro
obopyaoBaHus.

[ONA OueHKM NPOABWXEHWI B NOBbIWEHUN HAOEXHOCTU NMPU BbIMOJIHEHUN NPOrpamMMbl HEOGXOA4MMO MO4-
rOTOBUTb N/1AHOBYIO KPMBYIO NOBbILWEHUSA HaAeXHOCTU. OHa NOKaXeT HaAeXHOCTb, OXMAAEeMY B yKa3aHHbIX
TOYKax nporpamMmmbl BeAnHULLAX KaleHa4apHoro BpeMeHu v HapaboTok. Ecnun nporpamma paséuta Ha otaeNb-
Hble 3Tanbl BPEMEHU, TO 3TV TOYKM MOTYT cOBNagatb C KOHLaMu 3Tanos.

MnaHoBOE NOBbIWEHNE HAAEXHOCTU ONpeaensatoT C NOMOLLbI0 NAeaTN3NPOBaHHON KPUBOW MOBbIWEHUS
HaA,EeXHOCTUN, KOTOPYHO CTPOSIT HA OCHOBE NPUHATON MaTteMaTtmnyeckoii mogenn FOCT P 51901.16. MapameTpbl
3TOW KPMBOU OTpaxarT peasibHyH CKOPOCTb MOBbIWEHNS HAAEXHOCTU N ONpeaenatoTCs Ha OCHOBE Nnpeablay-
wero onbiTa. ECn umetotTca oTaenbHble aTanbl, TO B Npefenax Kaxaoro atana Ao/MkHa ObiTb yCTaHOB/eHa
CBOA Lefb. B ykasaHHbIX TOYKax nporpamMmmbl hakTMyYeckoe MoBblleHne HaeXHOCTU JO/HKHO CpaBHUBATLCA C
3an/1aHNPOBaHHbIM MOBbIWEHNEM (MOHUTOPUHE NOBbILUEHUS HAOEXHOCTHN).

6.4.3 OCO6EHHOCTM A/19 HOPEMOHTUPYEMbIX, HEBOCCTaHaB/IMBaEeMbIX OO bEKTOB U KOMMOHEHTOB

MPUHUMNBI, KOTOPbIE MPUMEHSIOTCA K NPOrpamMMe MOBbIWEHNS HAAEXHOCTU PEMOHTUPYEMbIX OGHEKTOB.
TakXke NPUMEHSIOT K NporpamMmMe noBbIWEeHNA HaeXHOCTN NepeMOHTUPYEMbIX 1 HEBOCCTaHaB/IMBaeMbIX 06b-
€KTOB WM KOMMOHEHTOB. IMetoTcs, 04HaKo, HEKOTopble pasnnuuns. B atom cnyyae Hanbosee NCNosib3yeMbiMun
nokasatesiaMn HafeXHOCTU ABNATCA NHTEHCUBHOCTL OTKa3oB 1 MTTF.

O6bem Kaxaol UCMbITYyeMONM BbIGOPKM OAHOMO TMMNa O6BHEKTOB A0/HKEH ObITb Kak MOXHO 60nblue. OTKa-
3aBLUMIA 3/1EMEHT He A0/HKEH 3aMeHSITbCA. [151 BbISABNIEHUSI BCEX CKPbITbIX C/1abblX MeCT UCMbITaHUs AO/MKHbI
npoao/mKaTbCs napasifieSIbHO C aHa/IN30M CUCTEMATUYECKUX OTKa3oB. [/in yCTpaHeHUs cucTemaTuvecKmnx
0TKa30B A0/1KHa NPOBOANTBLCA KOPPEKTMpPYoWas Moauduvkauma ob6bekTa, nocse KOTOpor BCA UCMbITyemas
BbIGOPKa A0/DKHA AopabaTbiBaTbCs B COOTBETCTBUM C MoandmKkaumein. VcnbiTaHns fO/MKHbI BO306HOBUTLCS
0151 NpoBepkn 3(hPEKTUBHOCTU 3TOW M APYrnX Moandukaunii m npoaosxaTb BbIABNSATbL CKPbITbie crnabble
MecTa. B HEKOTOPbIX CAyvyasx MOXeT ObITb MPUHATO pelleHne NPoAO/HKUTL UCMbITaHUA faxe B TOM Crydyae,
Korga HavaTbl UCMbITaHUA NOC/Ie HOBOrO NepecMoTpa MpPoeKkTa, YTobbl BbIABUTL OTKa3bl, KOTOPblE MPOUCXOAAT
TOMbKO Npu 60s1ee A/IMHHOM HapaboTke (Hanpymep, cBA3aHHble C U3HOCOM).

Ecnn n3Hoc o6bekTa ABMSETCA CYLeCTBEHHbIM, TO y/lyUlleHe COCTOUT B YBE/IMYEHUN pecypca obbekTa
(napameTp nonoxeHus pacnpegeneHus Belibynna) U B yMeHbLIEHUN N3MEHEHU pecypca (mapameTp hopMbl
pacnpegeneHusn Beiibynna). 9tn geicTBMA TPeOYyOT NPUMEHEHUA APYTMX METOA0B aHa/In3a, Takmx Kak aHanus
Belibynna. M3K 60605-4 [3].

6.4.4 Knaccngukauma oTkasos

Knaccbl 0TKa3oB, MPUYMHBI KOTOPbIX CKPbITbl B NPOEKTEe WM KOHCTPYKUWUKU, Kak onucaHo B pasgene 4,
ABMIAIOTCA HEYMECTHbIMU A1 KOpPeKTupyloweii Mmogncmkaummn, a Takke A1s MOAeIMPOBaHUSA U OLLeHKWU MNo-
BbILEHMS HaAEeXHOCTW. Ha nepBoM 3Tane kiaccudukaumm Heo6Xo4MMo UAEHTUULMPOBaTbL U UCKIOUYUTb
HeyMecCTHble OTka3bl. Ha BTOpoM 3aTane Heo6xoAMMO pa3fe/iuTb YMeCTHble OTKasbl Ha cucTemaTuyeckue n
oCcTaTo4Hble OTKasbl.

Knaccudukaums TpebyeT TEXHNYECKOro aHasin3a, OCHOBaHHOroO Ha BCeli AOCTYNHOM nHopmMauumn nccne-
poBaHuii. Knaccudvkaumsa nbiTaeTca NpocneanTb Hasa, KOHLEeNTyaslbHYH0 NocneoBaTe/IbHOCTb, ONUCaHHYHO
B4.2. TO eCTb OT OTKa3sa A0 €/1aboro mecTa K Xxapakrepy nepBoHayasibHOM NPUYUHBI.

6.4.4.1 Knaccbl HeyMECTHbIX OTKa30B

HeymecTHble OTKasbl onncaHbl B 7.2.1 M3K 60300-3-5. B 3aBUCMMOCTU OT chneunasibHbIX TpeboBaHWi
KOHKPETHbIX MporpamMm (Kak ornpeaesieHo B COOTBETCTBYHOLWEN cneundukauum nim nnaHe), HEKOTopble Uv Bce
TWNbl OTKA30B, NepeyvyncrieHHble HUXe, MOTYT 6bITb K1acCUULMPOBaHbI, Kak He TPebytoLle KOPPEKTUPYIOLLEN
MogudmKkauum, a Takke Kak HeyMecTHble A1 OLEHKN MOBbIWEHNS HaZeXHOCTU (CM. 6.4.9).

Ecnn oTkasbl NH060ro 13 criefyowmx TUNOB NPUBOAAT K 60/1ee LUMPOKUM N3MEHEHUAM 3HAYEHWNI Hadex-
HOCTK (Hanpumep, OoTKasbl B UHTepdeicax, CBA3aHHOM 060pyAOBaHUN UKW UCMbITaTeNIbHOM 060pyA0BaHNN),
OHM MOFyT paccMaTpuBaTbCs Kak YMeCTHble OTKasbl 471 KOppekTupytoweii mogudumkaumm B aTux obnactsx,
[axe ec/in OHWN AB/IAKOTCA HEYMECTHbIMU MO OTHOLLEHMIO K I/TaBHOMY 3/1EMEHTY MporpammbI.

a) 3aBMCUMble OTKasbl

Ecnn oTka3 paccMmaTpuBaeTCsl Kak CUCTEMATUYECKUIA, TO OH SIBNISIETCA YMECTHbIM.

b) 3KcnnyaTaunoHHble OTKasbl

Ecnu oTka3 paccmatprBaeTcsl kKak CUCTEMATUYECKUIA, TO OH SIBNSIETCA YMECTHbIM.

c) OTka3 B npouecce KOPPEKTUPOBKM U/IN YXKe YCTPaHEeHHbI 3a CHET KOPPEKTUPOBKM

Mpn nMcnonb3oBaHMM MaTeMaTU4YeCKux Mogenieil NS OUEHKU MOBLILWEHUA HafeXHOCTW, KOHKpeTHble
TpeboBaHUs MOTYT UCK/IHOYATb U/IN HE UCK/IHoYaTb 3TU OTKa3bl.

d) lAeHTNYHbIe HeyCTONUYMBbIE OTKa3bl
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Mocne nepsoro nosiBfieHMs NHO6G0ro Tuna OTKa3oB TakuMe OTKasbl MOTYT ObiTb HEYMeCTHbIMU. Crabble
MecTa, BbI3blBaloLiMe OTKasbl, BEPOSATHO, ABASAIOTCA CUCTEMATUYECKNMU W. ciefoBaTes/IbHO, YMECTHbIMU.

B) OTKas, Tpebylowmnini perysimpoBaHns UM TEXHNYECKOTo 06CyXunBaHus (MCNOb3yeTcsl TO/IbKO 06bIY-
Hblli onepaTop)

OTKa3sbl, KOTOpble MOryT 6bITb UCNPaB/iEHbI 3TUMU CPeACTBaMu, MOTyT 6bITb HEYyMeCTHbI. Ecnun paccmar-
puBaeTCs cCUCTEMATMYECKNI OTKa3, TO OH AB/ISIETCA YMECTHbIM.

f) KOMNOHeHTbI, OTKa3biBaloLMe Npy NpPoBeAeHNN cneundnyecknx NCMbITaHWMi, HO BbIMOHSIOLWME CBOIO
hyHKUMNIO

Ecnu o6uwas adheKTMBHOCTb eAUHNLILI 060PY/A0BaHUA HE CHU3UNACh, TO OTKa3bl, KOTOPbIE MOTYT 6bITb
06HapyXeHbl B NpoLecce UCCe0BaHNsA, MOTYT pacCMaTpuBaTbCs Kak HeyMeCTHbIe.

) OTKasbl, KOTOpble NPOWU3OLLIN NOC/Ie YCTaHOBIEHHOIO CPOKa CrTyXObl

OTka3bl 06BHEKTOB, MOABEPXEHHbIX M3HOCY, KOTOpble OTKa3biBalOT NOC/Ae YKa3aHHOro MWHVMaslbHOro
cpoka Cryx6bl, MOTyT 6bITb HEYMECTHbIMM.

J)OTKa3bl B NpoLecce pa3bpakoBKX MO HAAEXHOCTU

3TN 0TKa3bl AO/DKHbI 6bITb HEYMECTHbIMM /151 OLEHKMN NOBbILEHWS HaAeXHOCTU. OAHaKo OTKasbl, BbIsiB-
NsoLMe HoBble CUCTEMATMYECKMNE criabble MecTa Npu pasbpakoBke Mo HafeXHoCTu, Bcerga TpebytoT nccne-
[OBaHNA 1 BO3MOXHO KOPPEKTMpytoLeli Moaudmrkauum.

6.4.4.2 Knaccbl yMeCTHbIX OTKa3oB

YMeCTHble 0TKasbl [JO/DKHbI 6bITb K1acCUULMPOBaHbI Kak cMcTeMaTUYecKne uUam ocTatouHble:

- ANA pelleHns 0 Heob6XO0AMMOCTH KOpPeKTUpYytoLeli mogudunkaumn:

-ANS HEKOTOPbIX METOAO0B MOAE/IMPOBaHUSA NOBbLILEHUS HAAEXHOCTU, YTOBbLI 06ecneYnTb onpeaeseHun-
eM BBO[, KaTeropum otkasa.

Mpu knaccndmkaumMm 0Tka3oB MOJsIe3HO UCMONb30BaTh CAeayloLlne OCHOBHbIE NpaBuia:

a) Cuctemarmnyeckme oTkasbl

CuctemaTtnyeckne otkasbl rnocsie aHasmsa PU3NYecknx 06CTOATENLCTB WM MPOeKTa — YC/I0BUe wav
MoZeNb OTKasa, KOTOpble MOrYT Bbl3BaTb MOBTOPHbIE OTKadbl. 3TO MOXeT NoATBepXAaTbCA hakTU4ecKMMu
NOBTOPEHUAMM OTKa3a Nocsie foCTaTOUYHO A/INTE/IbHOI0 BPEMEHU UCTbITaHNA. Hanprumep, KOMMOHEHT, KOTOPbLIA
HaxoAuUTCA B YC/IOBMAX MOBbILWEHHbIX Harpy30K B COCTOAHUW C/1aboro noBbIWEHNA Harpy3oK 13-3a OLNGKN B
NpoeKTe, MOXeT NPOABAATLCA B BUAE TEKYLLEero oTkasa B TeYeHne JOCTaTOYHO A/IMTeNIbHOro nepmoga.

b) OcTaTouYHble OTKa3bl

OcTaTouHbIli 0TKa3 — 3TO OTKa3, KOTOPbI He BbI3biBaeT MOBTOPHOrO OTKa3a M MPUYMHbI He yKa3biBatoT
Ha TO. YTO 3TO BEPOATHO (Hanpumep, cayyaHas ownbka macTepa).

Knaccudukaumm [0/KHbI MOCTOSAHHO MepecMaTpuBaTbCs, MOCKOSIbKY 60siee Mo3fgHue cobbITUS MOryT
AaBaTb HOBble OCHOBaHWs 4715 NpoBeAeHNs nepeknaccudmkaunmn. 3To Hambosiee YacTo MPOUCXOANT B CUCTe-
MaTUYecKMx oTkasax Kkareropun B (CMm. pucyHok 8).

6.4.4.3 Kateropmm yMecTHbIX OTKa3oB

Cuncrematnyeckmne oTkasbl JO/DKHbI ObITb OTHECEHDI K KaTteropusam A wim B:

a) OTkasbl, He CONPOBOXAAOLLMECS KOPPEKTUPYIOWMMU MoAndUKaLMaMM, NOTOMY YTO OXungaemble pe-
3yNbTaTbl He YCTPaHUN 6bl NPO67eMbl CTOMMOCTW, BPEMEHU WM TEXHUYECKNE TPYAHOCTHU:

b) OTka3bl, CONPOBOXAAIOLIMECS KOPPeEKTUpYIoLein moandrkalmeid, HanpaBeHHOW Ha nNpegoTBpaLle-
HUe X MOBTOPEHUS.

6.4.5 T[lpouecc coBepLlIEHCTBOBaHMSA HAAEXHOCTM Ha 3Tarne UCrnblTaHU Ha MNOoBbIlLeHNe HafeXHOCTH

Ha pucyHke 8 nokasaHa rnocnefoBaTe/IbHOCTb BbINOIHEHUSA AMarHOCTUKN OTKa3a, peMOHTa Un 3aMeHbl,
Knaccudukaumm n. NpyM Heo6XoANMMOCTI, AanbHeRLNX NCCnefoBaHnii U KOPPEKTUPYIOLWMX MOAMcUKauuni. ToT
Xe caMblii npouecc AO/DKeH MPUMEHATbCA W B Cly4vae, KOrga WUCTOYHUMKOM MHAOPMauUn SABAETCA UHas
nporpaMmma wnn gencTeune, He MMetoLLee Liefbio NOBbIIEeHNe HafeXHOCTU.

McnbiTaHna [0/KHBI 6bITb MPUOCTAHOB/IEHbI NPU NOSAAB/IEHNN OTKa3a Ha BpeMsi, JoCTatovyHoe Ans Auva-
FHOCTUKN. PEMOHTA, U3BATUSA WK 3aMeHbl UCTIbITYEMOro 06bekTa. HackonbKo BO3MOXHO nccnefoBaHne cuc-
TeMaTUyeckMx OTKasoB U MoauduKauuii npoekTa AO/HKHO MNPOBOAUTLCA NapasiieflbHO C UCMbITaHUAMMU,
HECMOTPS Ha TO. YTO CYyLLeCcTBYeT BEPOSATHOCTb OTKa3a TOro XXe caMoro Tuna, noka csaboe MecTo CoxXpaHsieTcs.

CucTemaTnyeckmne oTkasbl kateropun B 4o/mkHbI BCerga cConpoBOXAaTbCs KOppekTupytoLlein moaudmnka-
uueli. Korga mogndukauma paspabotaHa, oHa MOXET 6bITb NpoBeAeHa B 6avmxaiunii yao6HbIi MOMEHT (TO
eCcTb MNpuv NOSIBNIEHUN APYrOoro oTKasa Uan Apyron NProcTaHOBKW UCTbITAHUNA).

O/ HaKo MOXHO JOCTUYb 60/bLuUeli 3thheKTMBHOCTH, ec/im NporpaMmma pasjesieHa Ha HECKOIbKO OTPe3KOB
BpeMeHn n mogudmkaumm (0CobeHHO KpynHomacliTabHble) NPOBOAATCA Moc/e KaxAoW cTaguu. dTa cxema
rnokasaHa Ha puUCyHke 8.
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Mocne oTka3a CMeHHble YacTU MOryT ObITb 3aMeHeHbl Ha pe3epBHble A/19 BOCCTaHOB/IeHNA paboTocno-
COBHOCTM cUCTeMbl. TO MO3BOJIAET BKIOUYNTL MOAMGMKALMIO B 3anacHOl MOAy b Y CIKOHOMUTL BpeMsi, He
npuéeras K npepbIBaHUIO UCNbITaHNA. Hannune Habopa Takmx 3anacHbIX MOAY/1eil O4eHb YAOOHO, HO. MOKa 3Tn
MOZYNN He BKI0YaT BCEX NpeablayLmx MoanduKauni, OHU JO/DKHbI NCNOJb30BaTbCA TO/IbKO BPEMEHHO.

3dhheKTMBHOCTb MOANMINKALMN HE N3BECTHA 4,0 3aBepLUEHVS NCMbITaHWA, NPOAOC/HKNTENbHOCTL KOTOPbIX
[0/DKHA BbITb B HECKO/IbKO pa3 60/1blle BpeMeHU UCNbITaHWiA [0 NepBOro oTkasa KOHKPETHOro Tuna cnaboro
MecTa. 3TO NO3BOJISET He TO/IbKO BbISABUTbL, OblIN N BO3AENCTBUSA KOHKPETHOro €/1aboro mecta ycnewHo
YMeHbLUEHbI WX YCTPaHeHbl, HO TakKxe, He MOSABWIUCL /1N HOBble CUCTeMaTuyeckne cnabble mecTa. Jllobble
OWN6KN B M3rOTOB/IEHMN WM HOBble KOMMOHEHTbI MPUMBHOCAT HOBble criabble MecTa. [Na WX BbISIB/IEHUS
TpebyeTca AOMNOMHUTE/IbHOE BpeMsi paboTbl. B KayecTBe CTaTUCTMYECKUX METOAOB MOryT MCMO/Nb30BaTbCs
MeToAbl, npuBefeHHble B M3K 60300-3-5.

6.4.6 MaTemaTuyeckoe MofesiMpoBaHue Npu UCNbITAHUAX Ha NOBbIWEHWE HALEXHOCTU

B paHHOM pasfene onucaHbl MeTOAbl MOAEMPOBaHUSA, NPUMeHUMbIe A1 Taknx nokasaTesnieli Hagex-
HOCTM KakK napameTp notoka oTkasoB nnn MTBF. ina apyrnx nokasartenei HafeXHoOCTU, Hanpumep MHTEHCUB-
HOCTM OTKa3oB U MTTF. O/MKHbI UCMO/Ib30BaTLCA ApYyrue moaenn. MogenmposaHue NoBbIWEHNA HafEeXHOCTN
[aeT BO3MOXHOCTb MUCMO/Ib30BaTb KO/IMYECTBEHHbIE OLLEHKN AOCTUrHYThIX 1 ByAyLINX 3Ha4YeHUI nokasaTene
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HaJeXHOCTN B KOHLLE WX B MPOMEXYTOYHbIX TOUKaX NPOrpaMmbl NOBbIWEHUS HAAEXHOCTU. Pe3yibTaTbl Moje-
NNpoBaHus MOryT 6bITb NpeAcTaB/ieHbl B CriefytolleM Buge:

- MTHOBEHHBbI NapameTp noToka 0Tka3oB unn MTBF B AaHHO TOYke nporpammebl;

- 3KCTpanosimpyemMoe 3HayeHve NoToka oTka3oB i MTBF B HekoTopoli 6yayluel Touke NporpaMmbl;

- MPOrHO3MpyeMbIii NapaMeTp NOTOka 0TKa3oB N MTBF BHe BpemMeHu, Korga oTCpoYeHHble Moanduka-
LN BbINOSIHEHbI WX YNTYYLLIEHUS 3aBepLUeHbI.

MrHOBEHHbIE UMM IKCTPanonpyemMble MHTEHCMBHOCTU OTKa30B O6bIYHO NCMO/b3YIOTCS BO BPeMsl BbINO/I-
HEHVS NporpamMMbl, @ NPOrHO3MpyeMble 3HaYeHUS 06bIYHO UCMNONbL3YIOTCA A/19 ONpeAeNeHUs OLEeHKN B KOHLe
aTana uan B KOHUE nporpamMmmbl.

Kpome Toro, MoryT 6bITb OnpefesieHbl OLEHKM AN CNefyroLmnX OTHOLEHWIA:

- OTHOLLEHMeE MNepeyYncrieHHbIX Bbllle NapaMeTpoB K NapaMeTpaM B Hayasie nporpammbl;

- KOJINYECTBO BbIAAB/IEHHbIX CUCTEMATUYECKUX C/1abbIX MECT MO OTHOLLEHUIO K O6LLEMY KOMIMYECTBY, OLe-
HEHHOMY C MOMOLLbIO MOAENNPOBaHUA;

- KONINYeCTBO cYCTEMATUYECKNX CnabblX MeCT, yCTPaHEeHHbIX C MOMOLLbI0 MoAUMMKaLMIA NO OTHOLLEHUIO
K O6LLEMY UX KOJIMYECTBY.

[JnunHa nepsBoro neprvoga oTkasos (nepvoga NpupaboTKn) MOXET ObITb OL,eHeHa HeNocpeACTBEHHO MO
OaHHbIM 06 OTKasax nyTem HabsoAeHul 3a oTkazaMu/mapaboTkaMmyn v Apyrumm cpegctBamu. U oTkasbl v
HapaboTkM B Npegenax 3Toro nepuoga A0/MkHbl O6bITb NCK/OYEHbI U3 AaHHbIX, UCMO/b3YeMbIX A4/18 pacyeToB
NOBbILWEHNSA HAAEXHOCTN.

MMeeTCcsa HeCKoNbKO MCMOJb3yeMblX B HACTOsILLee BPeMs Matemaruyeckmx mogesiel. OHW 3aBUCAT OT
npeAnoYTeHnin NoNb3oBaTesis, TUna v NPOAO/MHKNTENbHOCTY NPOrpamMmbl MOBbILLEHWS HAAEXHOCTU. 3TO MOoe b
AyaiiHa. mogenbs AMSAA/Kpoy n mogens IBM/PocHepa ¢ (MKCUPOBaHHbIM KONMYECTBOM AeheKToB.

6.4.7 XapakTtep v uenn moAennposaHuns

B mMofensax NoBbIWEHNA HaAeXHOCTU UCNOMAb3YHT MareMaTndeckne yHKLMN, KOTopble Npu onTUManib-
HbIX 3HAYEHUAX NapameTpoB AOCTATOYHO TOYHO OMUCLIBAIOT CBOMCTBA KOHKPETHOro Habopa faHHbIX. Takue
OYHKLUN 1 XapaKTePUCTUKN STyyLle BCEro NpeacTaB/isiTb B TEX XXe NepeMEHHbIX, YTO 1 NepBOHaYasibHbIi Ha6op
[AaHHbIX, KOTOPbIA 06bIYHO COCTOUT U3 HAKOM/TIEHHOr0 KOSIMYECTBa YMECTHbIX OTKa30B U HAKOM/IEHHbIX YMECTHbIX
HapaboTOK (CM. puUCYHOK 9). [lna onucaHns mogeneii MoryT NCMO/b30BaTbCs HeNpepbIBHbIE UAN AUCKPETHbIE
oyHKUMW. [ncKpeTHass Mofenb npeacTtaBnsieT OTkasbl 60/1ee peasIMCTUYHO, HO 4YacTto TpebyeT GosbLlero
KOMIMYecTBa 3TanoB A/ OLEeHKW, YeM HernpepbIBHas MoAenNb.

BbI60p MOAE/N, KOTOPYHO HY>XHO MCMOJ/1b30BaTh, BK/IHOYAeT KOMIPOMUCC MexX 4y NPOCTOTOlM 1 peasIn3MOM.
BonbWNHCTBO MoAeneit nmeeT He 60/blUe ABYX NapamMeTpoB, NOTOMY YTO 60/ibluee KOIMYECTBO YC/IOXHAET
OLeHKY. 19 NoNyYeHNs OLEHKN MakCMManbHOro NpaBaonofotmsa nnn oLeHKM MMHUMYMa KBaApaToB OTK/IOHe-
HWIA pellalT COOTBETCTBYIOWME ypaBHeHUs ANA napameTpoB. [oAcTaBnsas 3TV 3Ha4YeHUS B MOZE/bHYHO
PYHKLMIO, NOyHatoT 3Ha4YeHNS MOBbILEHUS HAZEXHOCTU A1 NapaMeTPoB, NepeyncrieHHbIX B 6.4.6.

BaxHbIMU TpeboBaHNAMN MOAENNPOBAHNA ABAKOTCA Criefytolime:

- HeO6X0AMMbI afieKBaTHbIe AaHHbIe;

- YCNI0BUSA UCMbITaHU JO/MXKHBbI COOTBETCTBOBATL YCTaHOB/IEHHbLIM TPeboBaHUAM.

Mogenu He AO/MKHbI paccMaTpuBaTbCA Kak abCO/TIOTHO BEPHbIE N O/MKHbI NPUMEHATHCSA OCTOPOXHO. OHWU
OOJ/MKHbI UCMO/Bb30BaTbCA Kak CTaTUCTUYECKUI A MHCTPYMEHT, MOMOratoLmii NPUHATE NpaBU/IbHOE TeXHUYecKoe
pelueHue.

6.4.8 NMoka3atesin HaAEXHOCTU, NCNOJIb3YyEeMbIe NMPU MOLENTNPOBAHUN

6.4.8.1 MrHoBeHHbIi napaMeTp NOTOKa OTKa30B

B cOOTBETCTBUM C PUCYHKOM 4 (KpuBas 3) OTHOLLEHMEe O6LLIero Koimyectsa yMeCTHbIX OTKa30B B O6LLEM
cny4yae nmeet (popmy, N306PaKEHHYIO Ha PUCYHKe 9.

B nto60i MOMEHT BpeMeHU MrHOBEHHbIV NapamMeTp NOToKa OTKa30B — 3TO TaHreHC yrna HakfoHa kKaca-
TeNbHOW K KpMBOW B COOTBETCTBYHOLLEN TOUKe. Ha pucyHke 9 nokasaHbl kacaTesfibHble, MPOBEeAEHHble B Havasne
KOOpAMHAT 1 B NPOMEXYTO4YHON Touke (ft, 1,) MporpaMMbl NOBbLILEHNSA HAAEXHOCTU. TaHreHCbl yriia Hak/loHa
3TUX KacaTesbHbIX NPeACcTaBAlT 3HAYEHNA MrHOBEHHbIX WHTEHCUBHOCTENM OTKa3oB 06bekTa (UM COBOKYM-
HOCTV 06beKkTOB). OHM MOTYT 6bITb OLEHEHbI C MOMOLLBIO MUCMO/Ib30BaHNs MateMaTn4yeckoi Mogenu nocre
NOCTPOEHUSA COOTBETCTBYHOLLEl KPUBOW npoLecca.

OpHako, ecniv moandmkaumm gnsa ynyydeHns HafeXHocTy 6blin BbINOMHEHbI Ha 6on1ee No3gHMX aTanax
obLiero neproga ncnbiTaHuii, Mogenb MOXeT 6bITb HeA0CTaTOYHO NMPOAO/IHKNTENBHONM AN OTPAKEHUS pesy b-
TUPYIOLLEro MoBbILWEHNA HagexHocTu. CriegoBaTesibHO, UCTUMHHBIA MIHOBEHHbIM NapameTp noTtoka OTKa3oB
6yfeT MeHbLlUe, YeM NoslydeHHasa oueHka. Ecnm 60MbLMHCTBO UM BCe MOANMUKALUN OTCPOYeHbl A0 KOHUA
UCMbITaHUIA (N CTaAUN UCMbITAHWI), TO 3TOT METO/ OLEHKN HaAEXHOCTN He MOXET NCMONb30BaTbCsA. TOMbLKO
NPOrHo3vpyemblii napaMeTp NOToKa OTKa30B MOXHO OLEHUTb B COOTBETCTBUM C 6.4.8.3.
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MpurMeyaHun B— TaHreHc yrna Hak/oHa kacaTtesibHol B Havasie koopauHar nBTouke {/,.0,) paBeH MrHOBEHHOMY
napameTpy NOTOKa OTKa30B, a B Touke (2. N2) — aKcTpanonMpyeMoMy napaveTpy NoToKa OTKasoB

PrncyHOK 9 — XapakTepHas KpvBas, NokasbIBaroLLasi MTHOBEHHbIE 1 3KCTparosivpyemMble MHTEHCYBHOCTU OTKa30B

6.4.8.2 3kcTpanonnpyemblii napameTp NOTOKa OTKa3oB

Ha pucyHke 9 nokasaHa kacaTtefnbHas, NposefeHHas B Touke (12, n2). Ee TaHreHc yrna Hak/ioHa npeacras-
NAeT aKcTpanonupyemblii napaMeTp NOTOKa OTKa30B B 3TOW TOYKE KaK OLEeHKa MeTOAOM 3KCTpanonsuumn mns
Toukm (/,, n,). MpeanonaraeTcs, 4YTo Ta XXe camas MoJesib U NapamMeTpbl, KOTOpPble NPUMEHANNCH K AaHHbIM 06
OTKa3ax, HaKOM/IeHHbIM A0 Touku (*,, N1,), AO/DKHbI MPUMEHATBLCA A0 TOUKM (f2. N12) 1 YTO yCNOBUA UCMbLITAHUI U
BbIMNO/IHAEMble Npoueaypbl MoANUKaLUn ABNAKTCA HEUM3MEHHbIMU NPU BbIMOJIHEHUN BCeli NporpaMmel.

Taknm 06pa3om, IKCTpanosiMpyemblii napameTp NOTOKa OTKa30B — 3TO NPOrHO3Mpyemas oLeHKa YPOBHS,
0XMnJaemMoro Ha HeKOoTopoMm 6yAyliem atarne WM B KOHLUe nporpammbl. OfHaKo crieflyeT NOMHUTb, YTO U3Me-
HEeHWe yCnoBuWiAi UCMbITaHWA WM Npoueaypbl MOAUMMKALUM MOXET NINWNTL 3KCTPanonsaumio Heob6Xxoanmori
[OCTOBEPHOCTW.

KpvBasi, nokaszaHHas Ha pucyHke 9. ABNsieTCA TO/IbKO NPUMEPOM U He NpeAcTaBsieT COObITUI peasibHbIX
ncnbiTaHWiA. BO3MOXHO, YTO NPU UCMbITAHMAX OTKAa30B CTaHOBUTCA 60/NblUe, a He MeHbLUe.

6.4.8.3 MporHosnpyembIiii napaMeTp NOTOKa OTKa3oB

MporHosvpyembIli NapaMeTp MOTOKa OTKa30B — 3TO OXWAaemoe 3HayeHue napameTpa NMoToka OTKa3oB
npu aKcnayaraumu, cnegytowen 3a nporpaMmmor moandumkaumm. NporpaMmma, BKIKOYatoLwan HECKONIbKO MOAN-
dmKauunii. BbINO/HAEMbIX OAHOBPEMEHHO, BbI3bIBAET CKayek HaJeXHOCTU (CM. pUCyHOK 10) BMeCTO HenpepbIB-
HOrO ee MOBbIWeHWA. EcAn NporHo3vpyemMblii NnapameTp NOTOKa OTKA30B OLLEHMBAJICA B KOHLE NporpaMmbl
NOBbILWEHNS HAAEXHOCTW, TO 3TO COOTBETCTBYET 3KCM/lyaTauuun, ecan ycrioBUs UCTbITAHUA COOTBETCTBYIOT
ycnoBusaM akcnayataumun. NporHo3npoBaHne sBnseTcsa 60a1ee TOHKMM MeToA0M 1 TpebyeT 601ee rny6okmx
TEXHNYECKMX 3HaHWM, YeM OLeHKa MFHOBEHHOrO MAW 3KCTPanoNvMpyemMoro 3HayeHus napameTrpa noTtoka
OTKa30B.

MonyyeHHasi oueHkKa He faeT foKa3aTe/lbCTB, CMIeAyLWNX U3 UCTIbITAHWUIA, YTO BCe MoAnMKaLMn NoBbI-
CUN Ha[EeXHOCTb B HEO6XOA4UMOW CTeneHn N He fo6aBUAM HOBbIX CflabblXx MecT. O6bIYHO LWL HEMHOrne
MoaudmKaumm NosHOCTbIO 3MEKTMBHbI U NNLLB B HEKOTOPbIX CyYasx AOCTaBAAT HOBble OTkasbl. Koaddu-
LMEHT 3(PheKTUBHOCTU «y/y4llEHUA» BblpaXaeTCs [0/, Ha KOTOPYIO YMeHbLUAeTCs 3HayeHne napamerpa
NOTOKa OTKa30B. TOT KO3IPULMNEHT MOXET ObITb Ha3HAUYEH HA OCHOBE TEXHUYECKOrO aHasim3a Kaxaor moau-
hukaumm nnm Kak obéuiee 3HayeHve (06bI4HO 0.7).
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MeToaunka NporHo3npoBaHns npegnosiaraeT, YTO KakAbli pacno3HaBaeMblil TN cMcTeMaTn4yeckoro cna-
60ro mecta nMeeT CO6GCTBEHHbIN NMOCTOAHHbLIA NapaMeTp NOTOKa OTKa30B Moc/ie nepuoga NpupaboTku. AToT
napaMeTp MOTOKa OTKa30B MOXHO NOATBEPAMUTb, €CNN MNOSABAANOCL [AOCTATOYHOE KOJIMYECTBO MOBTOPHbLIX
0TKa30B AaHHoro Tuna. MNpu ycnewHol Moandmvkaummn Tofbko HapaboTka [0 MepBOro oTkasa KaxJoro tuna
MOXeT ObITb MoslyyeHa A5 OLLeHKN COOTBETCTBYIOLLEro napameTpa noToka OTKa3os.

BbINOAHAIOT criegytolme warm:

a) Wicnonb3ys Habop HapabOoTOoK [0 OTKasa BCeX CUCTeMaTUYeCKMX TUMOB OTKa30B U MOJe/b OLeHUBaoT
napamMeTp NMOTOKa OTKa30B [/11 KaX/A0ro U3BECTHOro Tuna cUucTeMaTn4eckoro 0Tkasa;

b) OnpegensatoT KO3hPULMEHT 3PPEKTUBHOCTU YNYULLEHUS;

c) Mo mogenu oueHNBalOT 06K NapameTp NOTOKa OTKA30B Mo BCEM CUCTEMAaTUYECKMM ClabbiM MecTam,
B TOM 4UCSIe el e HEOBHapPY>KEHHbIM,

d) MocKosbKy OCTaTOUHbIV NapaMeTp MOTOKa OTKa30B MPUHAT 3a KOHCTaHTY, ero oLeHUBatT Hernocpes-
CTBEHHO. pa3feninB obliee KOIMYECTBO OCTATOUHbIX OTKA30B Ha HaKOM/IeHHOE YMeCTHOe BPpeMs UCTbITaHWi;

e) MNporHosvpyembIli 06Kl NapameTp NOTOKa OTKA30B OLEHNBAIOT Kak CYMMY MHTEHCUBHOCTEl OTKa3oB,
NOPOXAEHHbIX CriefyoWmMm cnabbiMy MecTamu;

- U3BECTHble CYCTEeMAaTMUeCKMe criabble MecTa, AJ151 KOTOPbIX MOryT 6bITh pa3paboTaHbl KOPPeKTUpYytoLne
MoandmKaumnu;

- HeoBHapyXeHHble cucTeMaTuyeckune cnabble MecTa, NpeAckasaHHble MOJesbio, HO el e He Habofae-
Mble;

- ocTaTo4Hble cnabble mMecTa.

Ha pucyHke 11 npounnocTpypoBaHbl 3TU KOHUenumMn. OHN NPUMEHSIIOTCA U K annapaTHbIM cpecTBam,
M K NMporpaMmMHOMY O6GecreyeHuto, 3a UCK/T0YeHeM TOro, YTO A4/ MPOrpaMMHOro o6ecneyeHnss ocTaTouHbI
napamMeTp NOTOKa OTKa30B BCErga paBeH HyJIto.

6.4.8.4 [pyrve oueHKn

MoBblIWeHVe HaJeXHOCTN B X0Oe aTana uav Bceli NporpaMmbl MOXeT 6bITb M3MepeHO. 1715 3TOro OLeHKy
NPOrHO3MpPYyeMOi MHTEHCUBHOCTW AeNAT Ha ee MIHOBEHHOe 3HadyeHwe B Hadase nporpammbl. Ans Mogenen,
KOTOpble MCMOJIb3yHTCA AN OLEHKM 06LLero KosimyecTsa TUMNOB CUCTeMaTUYeCKUX cabbix MecT (BKIovas
Heo6Hapy>XXeHHbIe), 3TOT NnokasaTesib MOXHO /1erKo Mosly4nTb. 3aTeM YacTb, COOTBETCTBYIOLLYIO OTKasaM, A/15
KOTOPbIX NPOBe/eHbI MOAMMUKALMKN, HAXOAAT Ha OCHOBE JlaHHbIX KOMINMYecTBa 0TKa3oB Kateropun B. CteneHb
ycnexa Bcex Mogmdmkaunii 1 TOHHOCTb KO3 (PULMEHTOB 3h(DEKTMBHOCTY YyULLEHNS MOXET ObITb OLleHeHa
TO/IbKO MO pe3ynbTaTtam AasibHellnX UCNbITaHUI UAN Ha OCHOBE AaHHbIX 3KCr/lyaTaumm.

26



FOCT P 51901.6—2005

PucyHok 11 — lMporHo3vpyeMblii napaMmeTp NoToka 0TKa30B, OLeHEHHbI/ C MOMOLLbI MOAE/TMPOBAHUS

6.4.9 OTYeT 06 UCNbITAHUAX Ha MNOBbIWEHNE HAAEXHOCTU U LOKYMEHTALUSA

OTyeT ¥ AOKYMeHTauus O MOBbIWEHNN HAAEXHOCTU AO/HKHbI BECTUCh HenpepbIBHO AJ/11 MOHUTOPUHra
npouecca W. NpM HeO6GXOAMMOCTU, YBeN4YeHUA pecypcoB. [MO3TOMY AOKYMEHTaUMsA AO/IKHA HenpepbiBHO
nepecMaTpmBaTbCsi, Hanpumep, nepes KaxabiM o6CyxaeHMeM npoekta. PopMasibHbIA OTYET LO/HKEH BKIILO-
4aTbCs B K&X/bI MPOMEXYTOUHbIA OTHET MO NPOEKTY, a Takxke paspabaTbiBaTbCA NPU KaXXA0M BbIMNyCKe NpoekTa
1 Npu co3gaHuun onbITHOro obpasLa.

OTyYeT AOJ/DKEH COAEpPXaTb ONMCcaHne NOBbIWEHNS HAAEXHOCTU U AlO/HKEH BKIOYATb 3HAYEHUSA MTHOBEH-
HOro NapameTpa NoTOoKa OTKa30B, 9KCTPano/MpyemMoro napameTpa NoToka OTKasoB, a Takke MPOrHo3npyemMoro
napameTpa NoToka OTKa3oB W 3aniaHnpoBaHHble AecTBUA. B oTueTe fO/MKEH ObITh YKasaH cTatyc AelicTBuiA
C TeYeHMEM BPEMEHU AN KaXA0ro Kacca TSHKeCcTU U ANs pasfnyHbIX COCTOsIHUI Npo6ieM B 3aBUCUMOCTU OT
TSXXeCTW nocreacTBuii. OTUeT J0/MKEH 3aBepLUaTbCs OLEHKOW HafeXHOCTU U PUCKOB 47151 MPOAYKLMMK C HEO6-
XOAMMOW AOCTOBEPHOCTBLIO 3TUX OLEHOK. DTW OLEHKN [O/IKHbI YKa3aTb, CyLLECTBYET /1N pa3HuLa Mexay LensMmm
HaAEeXHOCTU NPOAYKLMU M NPOrHO3NPYyEMbIM NapaMeTpoM MOTOoKa 0TKa3oB. OTUeT AO/IKEeH coaepxaTb pacyeT
KO3(MPULIMEHTOB AOCTUTHYTOrO Y/lyULleHUs1 Ha OCHOBE UCMOJ/Ib3YeMbIX CTaTUCTUYECKMX MOJesieil NoBbILLEHNS
HafJeXHOCTU. BMecTe c onucaHmem hakTUyecky BbIMO/IHEHHONO aHann3a UCMbITaHUi 1 AecTBUIA No yay4lle-
HUIO 3TN KO3(hPULMEHTBI UCNO/b3YHTCS A1 NaHUPOBaHUA U NPOJIO3NPOBaHUA MokasaTtesneli HageXHoCTn
0151 HOBbIX NPOEKTOB, BbINOIHAEMbIX B TOM e opraHusauunu.

[okymeHTauusa nporpaMmmbl NOBbILEHWSA HAAEXHOCTU A0/IKHA BKIOYATh!

a) MNnaH ncnbiTaHWi, 06bIYHO pa3paboTaHHbIli U3roTOBUTENIEM N O40OPEHHBIM 3aKa34YMKOM C yKaszaHuem
AeTaneli Bcex 3aZiad, BXOASALMX B NPOrpamMmmy rnoBbIEeHNst HAAEXHOCTH, YC/I0BUiA U CpeacTB UCMbITaHWiA. ITn
3a4a4u A0/DKHbI BKOYaTb AeICTBUS NO aHa/IM3y, NoAroToBKY, YCTaHOBKY, UCMbITaHUS, MOHUTOPWHT, fOKYMEH-
Tauuio 1 npoueaypy, Kotopas 6yaeT BbINOMHATLCS NOC/e NOSABNEHUSt 0TKasa. MoxeT noTpeboBaTbCs nsaHoBas
KpUBasi NOBbILEHUS] HAAEXHOCTU;

b) Cneyndmkaumnsa NCnbITaHWin, AeTann3npytolast MOHUTOPUHT (YHKUMOHaTbHOW 3(0hEKTUBHOCTU 06b-
eKTa;

c) ExxegHeBHbIl thalin peructpaunm Ans peructpanmm pesynbTaToB UCMbITaHUHA, 0TKA30B 1 APYTUX cylue-
CTBEHHbIX AaHHbIX:

d) OTueT 06 OTKasax A4NA perucTpaunm KaxLwioro otkasa, yMecTHOro uinm HeyMmecTHOro. OTyeT AO/KeH
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BbIMOSIHATLCSA MO CTAaHAAPTHOWN hopme, MCNOsSIb3yeMOol M3roToBUTeNleM /11 BCEX WCTOYHWKOB AaHHbIX 06
oTKasax W npegHasHavyeHHoN 415 BBOJA CYLLECTBEHHbIX AaHHbIX B 6aHK AaHHbIX;

e) OTueT 06 aHa/IM3e OTKA30B, cofepXaLluii pesynbTaTbl UCCNefoBaHUA, aHaIn3a n. Npu Heob6xoAnmoc-
TW. AeCTBUIA, CBSA3aHHbIX C OTKa30M;

f) MpomexyToUHble OTYETbI 3@ YKa3aHHble NPOMEXYTKN BPeMeHW A1 BKIOYEHUS, NpyY He06X0AMMOCTH,
pe3ynbTaToB CPaBHEHUS (DAKTUUYECKONO U 3ar/1IaHMPOBAHHOMO MOBbILWEHWSA HAAEeXHOCTU (CM. PUCYHOK 8);

£) 3ak1ounTesnbHbIA OTYET C oNncaHneM NporpaMmbl, NPeACcTaB/IAIOWMNIA BCe CyLLeCTBEHHbIE pe3y/ibTa-
Tbl. AeiICTBUSA 1 BbIBOAbI, BK/IIOUAsA OLLEHKN HaJEeXHOCTWN NoJlyYeHHble MeTOA0M MaTeMaTn4yeckoro Moaennpo-
BaHUA.

Tpeb6oBaHus nepeuncnenunii d) ne) NnpegnonaratdT Ha/MUME YHUKa/IbHOM CUCTEMbl MaPKUPOBKM KaXA0ro
oTKa3a, obecrneunBaloLleil ero CBsA3b C aHa/IM30M, MPOEKTOM U COOTBETCTBYIOLWMM 3/1eMeHTOM. [Mocneytowme
OTYeTbl JO/HKHbI CCbIIaTLCA Ha BCE YMECTHbIe npeablayline oTveThbl.

Bonee getanbHasa uHopmaLms, OTHOCALAACA K OTYeTaM Mo UCNbITaHUAM Ha HafeXHOCTb, NpuBeaeHa
B M3K 60300-3-5.

7 TloBblWeHVEe HageXXHOCTU Npu 3KcnayaTauun

MoBbIWEHNE HAAEXHOCTU MOXET 6bITb NPOAO/IPKEHO HA CTaAUN 3KCN/lyaTauum NpoayKumm. AHanms gaH-
HbIX 9KCMyaTauuu, COoAepXalinxcsi B XOpPOLIO OpraHM30BaHHOW cucTeMe peructpauun, obecneumsatoLleri
NPOC/IeXNBAEMOCTb OTKAa30B, MOXET MNoKa3aTb CBSA3aHHbIe C MPOEeKTOM Npo6/ieMbl, He PpacKpbITble NPY aHaNn3e
0TKa30B W MUCNbITaHWiA. [TOBTOpPEHME OTKasa W ero TuwaTe/lbHblli aHasIn3 MOTYT MPUBECTU K BbISIB/IEHUIO Hef0-
CTaTKOB MPOEKTa, KOTOpble MHOrga SABMAKOTCA OCHOBaHMEM A1 NepecMoTpa W yny4leHus npoekrta. 370
yNydlleHe NPoeKTa MOXeT 6bITb YUTEHO NpU AasibHelileM U3roToB/eHUM NPoAyKuuKn. TwaTtenbHbIA MOHUTO-
PUHI JaHHbIX 3KCrn/lyaTauun OTHOCUTENbHO KOHKPETHbLIX OTKA30B M MX MOBTOPHOIO MOSIB/IEHUS NMPUBOAUT K
YCNELHOMY Y/1yULIEHUIO HAOEXHOCTU NMPOAYKUNN.

MOHUTOPUHT MOBbLILWEHUS HAAEXHOCTU B 3KCMJlyaTauuun SIBNSETCA TPYAHbLIM, Tak Kak B 3TOM criyyae
MMeITCA ApYyrne N3MeHeHus NpoAayKUUn, MOMUMO Yy/1yULleHs NPoekTa. MPOoMbILIEHHbIE U3MEHEHUSA NPOAYK-
UMM N N3MEHEHUSA HaAeXHOCTM ee KOMMOHEHTOB 3aBUCAT OT AeACTBUMIA UX WU3roTOBUTENe U NpoaaBLOB,
KOTOPbIE MHOTAa HEBO3MOXHO NPOCIeAnTb.

NS nydwero kayecTBa faHHbIX 3KCnyaTaumm Heo6xoAnMO OpraHM3oBaTb CH0P AaHHbIX TakMM 06pa3omMm,
4TOObI ONMCaHUA 0TKa30B ObI/IM OAHOTUMHBIMUY (CTaHAAPTU3NPOBAHHBIMN) U K&XAbI 0TKa3 6bI11 3ahMKCMpoBaH
MaKCcMMasibHO NoAPO6HO.

[axe ecnm He OTMEYEHO KO/IMYeCTBEHHOE MOBbILEHME HAAEeXHOCTW Mpu 3Kcnsyartauuu, oTCyTCTBME
NoOBTOPEHWIA cUCTEeMaTUYECKNX OTKA30B U COKPaLLeHe CepBUCHbIX 3arMpoCOB CBUAETENLCTBYIOT O NOBbILEHUN
HaAeXHOCTU B 3KCMyaTauunu.
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MpunoxeHue A
(cnpaBoy4Hoe)

CBefleHNs 0 COOTBETCTBUN CChIJIOYHbIX MEXAYHapoAHbIX CTaH4apTOB HauMOHaNbHbLIM CTaHOapTaMm,
NCNO/MIb30BaHHbIM B HactoduemM CTaHAapTe B Ka4eCTBe HOPMaTUBHbIX CCbIJIOK

O603Ha4eHne CCbISIOUYHOTO 0O603HaueH1e 1 HaMeHOBaHWe CCbITIOYHOK MEXAYHAPOAHOTO CTaHAapTa 1 ycrioBHOe
HaLMOHa/IbHOro CTaHaapTa 0603Ha4eHne CTemneHN ero COOTBETCTBUSA CCbI/IOYHOMY HaLMOHaIbHOMY CTaHAapTy
FOCT P NCO 9000—2001 MCO 9000:2000 «CuctemMbl MeHeMKMeHTa kayecTBa. OCHOBHbIE MOJIOXEHUA U
cnosapb» (KOT)
FOCT P NCO 9001—2001 MNCO 9001:2000 «Cuctembl MeHeAXMeHTa kadecTBa. TpeboBaHus» (KOT)
FOCT P 51901.2—2005 M3K 60300-1:2003 «MeHemKMeHT HagexHocTn. Yacte 1. CUCTEMbl MEHe X-
(M3K 60300-1:2003) MeHTa HagexHocTu» (MOD)
FOCT P 51901.5—2005 M3K 60300-3-1:2003 «¥YnpaBneHne HafexHocTblo. YacTb 3-1. PykoBoACTBO No
(M3K 60300-3-1:2003) npumeHeHuto. MeToAbl aHannsa HafexXHoCTU. PyKOBOACTBO MO METOL0/I0rMN»
(MOD)
OCT 27.310—95 M3K 60812:1985 «MeToabl aHanu3a HafeXHocTu cuctem. MeTton aHanusa
BUAOB W nocneacTsuii otkaza» (MOD)
FOCT P 51901.13—2006 M3K 61025:1990 «AHanu3 gepeBa HeucnpasHocTei (FTA)» (MOD)
(M3K 61025:1990)
FOCT P 51901.16—2005 M3K 61164:1995 «[loBblweHne HagexHocTn. CTaTucTuyeckue Kputepuu u
(M3K 61164:1995) mMeToAbl oueHkn» (MOD)
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MpunoxeHne B
(cnpaBoyHoe)

ConocTaBrieHNe CTPYKTYpPbl HACTOSIWEro ctTaHgapTa co CTPYKTYypoOW
NPUMEHEHHOro B HEM MeXAyHapoaHoro ctaHgapta M3K 61014:2003

CTpyKTypa MexayHapogHoro ctaHgapta M3K 61014:2003 CTpyKTypa HacTosiwero ctaHgapra
Moppasgensl MyHKTBI MoanyHKTbI Moppaspensi MyHKTbI MoanyHKTbI
6.1 — — 6.1 — —
6.2.1 — 6.2.1 —
6.2.2 — 6.2 6.2.2 —
6.2
6.2.3 — 6.2.3 —
6.2.4 — 6.2.4 —
6.2.5 — 6.2.5 —
6.3 — — 6.3 — —
6.4.1 — 6.4.1 —
6.4.2 6.4.2.1—6.4.2.5 6.4.2 6.4.2.1—6.4.2.5
6.4.3 — 6.4.3 —
6.4.4 — 6.4.4 —
6.4 6.4.5 — 6.4 6.4.4.1
6.4.6 — 6.4.4 6.4.42
6.4.7 — 6.4.4.3
6.4.8 — 6.4.5 —
6.4.9 — 6.4.6 —
6.4.10 — 6.4.7 —
6.4.11 — 6.4.8 —
6.4.12 — 6.4.9 —

NMpumeyaHune — ConocraBneHue CTPYKTypbl CTaHAAPTOB NPUBEAEHO TO/LKO MO pasgeny 6. Tak kak npegplay-
Wwue u cnegyrolime pasaensl CTaH4apTa v UX UHbIE CTPYKTYPHbIE 3/1EMEHTbI UAEHTUYHBI.
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statistical test principles)

WcnblTaHne annapaTtypbl Ha HafexHocTb. YacTb 2: Pa3paGoTka McnbiTaTenbHbIX
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(Equipment reliability testing - Part 2: Design of test cydes \

WcnblTaHne annapaTtypbl Ha HafeXHoCTb. YacTb 4. CTaTucTuyeckne MeToabl Ans
3KCMOHEHLMANLHOTO pacnpegesneHuns. ToueUHble OLEeHKN, [OBEPUTE/bHbLIE MHTEPBASbI,
npeAVKUMOHHbIE UHTEPBAsIbl U TOSIePaHTHbIE UHTEpPBasbI
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