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FOCT P 51901.6—2005

[MpeaucnoBue

Lienv v npuHUMnbl cTaHaapTU3auum B Poccnnckon Genepauunm ycrtaHoBneHbl PeaepanbHbiM 3aKOHOM OT
27 pekabpsa 2002 r. Ne 184-03 «O TexHn4yeckoM perynmpoBaHuu», a npaBuna npuMeHeHus HaluMOHabHbIX
ctaHaapToB Poccunckon ®epepaummn — OCT P 1.0—2004 «CtaHgaptnsauma B Poccuinckon dPepepaumm.
OCHOBHBIE NONOXEHUS»

CBeaneHun o cTaHaapTe

1 NOAINOTOBJIEH OTKpbLITEIM aKLMOHEPHLIM 00LLecTBOM «Hay4yHO-UccneaoBaTeNbCKUM LIEHTP KOHTPO-
ns n gnarHoctukn TexHndeckmx cuctem» (OAO HAL KI) Ha ocHoBe cobCTBEHHOro ayTeHTUYHOro nepesoaa
CTaHOapTa, YKa3aHHOIo B NyHKTe 4

2 BHECEH YnpaBnenHnem pasBuntus, nHopmMmauuoHHoro obecneveHna denepanbLHOro areHTcTBa no
TEXHNYECKOMY perynmpoBaHUIO U METPOJorn

3 YTBEPXXOEH WV BBEOEH B AEVCTBWE [MMpukazom defepanbHOro areHTcTsa No TEXHUYECKOMY
perynupoBaHuio u metponornn ot 30 ceHTsabps 2005 r. Ne 236-cT

4 Hactosawmm ctaHOapT aBnaeTca MmoandonuMpoBaHHbIM NO OTHOLLIEHWUIO K MeXAYyHapOAHOMY CTaHaapTy
MOK 61014:2003 «llporpamma noseileHns HagexHocTu» (IEC 61014:2003 «Programme for reliability growth»,
MOD) nyTemM BHECEHUA TEXHUYECKUX OTKNOHEHU, 0B bACHEeHMe KOTOPbIX NpeacTaBneHo BO BBEAEHUN K HACTO-
fiLlleMy CTaHaapTy.

HavmeHOBaHWe HaACTosILLEero ctaHaapTa U3aMeHeHO OTHOCUTENbHO HAaMMEHOBAHUA YKa3aHHOIO MeXayHa-
poaHOro craHaapTta ans npuseaeHus B cooteetcteBue ¢ FOCT P 1.5—2004 (nogpasaen 3.5).

3mMmeHeHnqa, BBeAeHHble B HAaCTOALWMW CTaHO4APT NO OTHOLLUEHUIO K MeXAyHAapOoOHOMY CTaHAapTy, oby-
cnoBrieHbl Heo6Xo0AMMOCTLIO Hanbonee NONHOro AOCTUXEHUSA Liene HauMoHaNnLHON cTaHaapTU3aUmn

5 BBEJEH BINEPBbIE

NHopmayusi 06 U3MeHeHUsIX K HacmosieMy cmaHoapmy rnybrnukyemcsi 8 exe200HO u30asaeMOoM
UHboOpMaUUOHHOM yKazamerie «HalyuoHarbHble cmaHOapmbi», @ meKcm UsMeHeHUU U NMornpasoK — 6 exxeMe-
CSIYHO U30asaembix UHGhOpMAaUUOHHbLIX yKkalamerisix «HauyuoHanbHblie cmaHOapmbi». B cnydae nepecMompa
(3aMeHbl) unu ommeHb! Hacmosiue2o0 cmaHoapma coomeemcmeyroulee yesedomeHue byodem onybnukogaHo
8 eXeMeCsIYHO u30dasaeMOM UHbOpMaUUOHHOM yKaszamene «HayuoHarnsHbie cmaHOapmsi». Coomeemcm-
gyrouwlast UHgbopmMayusi, yeeOoM/IeHUe U meKcmbl pasMewaromces makke 8 UHhopMayUuoHHOU cucmeme obue-
20 [0/1b308aHUsT — Ha oguyuanbHOM calme HalUuoHarnbHo2o opaaHa Poccuuckou ©®elepayuu o
cmaHOapmu3ayuu 8 cemu MIHmepHem

© CraHpapTuHdopm, 2005

Hactosilumin ctaHaapT He MOXeT ObiTb NOMHOCTLIO UMW YAaCTUYMHO BOCMNPOU3BEAEH, TUPaXXMPOBaH U pac-
NPOCTPAaHEH B KayecTBe opumumanbHoro usnanus 6ea paspelleHmnsa PenepanbHOro areHTCTBa No TeXHUYECKOMY
perynmpoBaHuio U METPOSIOrN
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BBeaoeHue

CoBepLueHCTBOBaHWE NPOAYKLMK B COOTBETCTBUM C NPOrpaMmMon NoBbLILLIEHUS HAAEXHOCTU OOIMKHO ObITh
YacTbl0 OeUCTBUN B cdoepe HaaeXHOCTU npu paspaboTke npoaykumn. 3To 0CODEHHO BaXXHO ONS NPOeKTa, B
KOTOPOM WCMOSMb3YITCS HOBble METOAbl, KOMMOHEHTbI UM 3HaYUTeNlbHOE MEeCTO 3aHMMaeT nporpamMmHoe
obecneyeHne. B aTom cnyyae, nporpaMmma MOXeT BbISSBUTb CO BPEMEHEM MHOro crabblx MecT, NPUYMHLI
KOTOPbIX CBSi3aHbl C NPOEKTOM. YMeHbLUEeHVe BEPOSATHOCTU OTKasa U3-3a 3TUX NPUYUH B MAKCUMarbHO BO3MOX-
HOM CTeneHu Mo3BOSIfeT NPeaoTBPaTUTbL UX MOSBIIEHWE HA UCTLITAHMSX UNU Npu 3kcnnyatauun. Ha aton
nocrneaHewn cTaanmn KOppekTMpoBKa Npoekrta 0bbIMHO ABMNSIETCS OMEeHb CIOXHOW, NOPOrocTosALLEN U OTHAMAET
MHOIO BPEMEHW.

CTONMOCTb XXM3HEHHOIo LIMKNa MoXeT BbITb CHWXeHa, ecrnn HeobxoanMble N3MeHeHUA NpoeKTa caenaHbl
Ha caMON paHHEeN cTagvu.

Pasgen 1 MOK 60300-3-5 [1] oTHOCUT K «nporpamMme NoBbILLEHUSA (MU COBEPLLEHCTBOBAHUA) HAOEXXHOC-
TU» NPoBefeHne aHann3a HaaeXXHoCcTU 0bopyaoBaHUA N UCTILITAHMA HA HAOEeXHOCTb NPU NPOEKTUPOBAHUU C
Lenbio NOBLILLEHUA HageXHOCTU. B npouecce aHanusa HaaeXHOCTU NpoekTa NMPUMEHAIT aHanuTuyeckue
meTtoabl, onucaHHble B TOCT P 51901.5 (M3K 60300-3-1). AHanns HageXXHOCTU npoekTa nMmeet ocoboe
3HavYeHune, NOCKOSIbKY NO3BONSET NPOBECTU PaHHIOK UAEHTU(UKALMIO NOTEeHUMaNbHO cnabbiX MeCT NPoeKTa,
3a00J1r0 [0 3aBepLUEeHUSA 3Tana NPOeKTUpoBaHUA. BBeaeHWe B NPOeKT MoandunKkaLum Ha 3TOW CTaguu ABNSIETCS
HeOPOrMM N OTHOCUTESbHO NPOCTLIM, He BbI3blBas CyLLECTBEHHbIX UBMEHEHMN B pa3paboTKe, 3aaepXeK npu
BbINOJIHEHUW NMporpaMmmbl, MOguKaLm NPON3BOLACTBA U NPOU3BOACTBEHHLIX NPOLIECCOB.

[lporpaMma NOBLILLEHUA HAOEXHOCTU, UHTerpupoBaHHAA B NPOLIECChbl NPOEKTUPOBAHNA U pa3paboTKu
npoayKUMU (MHTerpupoBaHHaa paspaboTka HaOeXHOCTU), NO3BONSEeT COKPaTUTL BpeMsa paspaboTKn Npoayk-
LMK, NNaHUPOBAaTb 3aTpaThl U CHU3UTL CTOUMOCTL BCEN NporpaMMmei.

XoTa nporpaMmmMa UcnbITaHUM Ha NOBbILLEHWEe HAaOeXXHOCTU BeCbMa 3(deKTUBHA ANA pacKpPbITUA NOTEH-
LiManbHbIX NpobnemM akcnnyaTtauuu, oHa 00bIMHO TpebyeT DoNbLUMX 3aTpaT BPpeMeHU UCMbITaHUA N PeCcypCoB.
KoppekTupyloLwime 0eUcTBUs B 3TOM Cry4vae ABNAITCA 3Ha4YnTenbHO 6ornee nOPOroCTOALLMMUK, YeM B CUTYaLUW,
KOrga OHW MNPOBOAATCA Ha paHHUX cTagusax paspabotkm npoekta. Kpome Toro, NpoaomKUTENbHOCTb 3TUX
NCNbITAHU MOXET Cepbe3HO NOBMUATL HA MAPKETUHT U rpadouK BBEAEHUA CUCTEMDI.

PeHTabenbHbIM pelleHneM 3Tux npobnem aenseTcs nporpaMmMa noBbILLEHUSA HAOEeXHOCTU, NONHOCTLIO
NHTErpupoBaHHas B NpoLIeCcChbl NPOEKTUPOBaHUS, OLIEHKMN U UcnbiTaHui. [porpamma TpebyeT akTMBHOIO yvac-
TUA PYKOBOOUTENA NPOEKTa, a YaCTo M y4acTMA 3aKasymka. 3a npoLusibie HECKOSbKO JleT BeayLliue opraHn3auum
NPOMBILLIIEHHOCTU paspaboTany u NPUMEHNNN aHaNUTUYECKUN U NcnbITaTerbHbIN MeTObI, MONTHOCTLIO MHTEr-
PUPOBaHHLIE B NpOLIECC NPOEKTUPOBAHUSA, ANA NOBbILLEHUS HaAeXHOCTU Ha CTaaun NPOEKTUPOBAHUA MPOAOYK-
LK. OTa TEXHONOMMA N3NoXeHa B HacTosILLEeM CTaHAapTe U paccMaTpMBaeTCA B pasaene 6.

B oTnnune oT NpMMEeHAEeMOoro MexayHapoaHoro ctaHaapTa B HACTOALLMIN CTaHAAPT He BKITKOYEHbl CChINKM
Ha M3K 60050-191:1990 «MexayHapoaHbIV anekTpoTexHNn4eckumn crnoeapb. [NaBa 191. HageXxHOCTb M Kave-
CTBO ODCNy>XMBaHUA», KOTOPLIN HeLenecoodbpa3HO NPUMEHATbL B HALMOHANbHOM CTaHaapTe 13-3a OTCYTCTBUS
NPUHATLIX FAPMOHU3NPOBAHHLIX HALWMOHaNbHbLIX CTAaHAAPTOB. B COOTBETCTBMU C 3TUM U3MEHEHO coaepXaHue
pasaena 2. Kpome Toro, nsmeHeHa Hymepauus NyHKTOB pasaena 6. CpaBHeHWe CTPYKTYPbl HACTOSILLLEro CTaHAapTa
CO CTPYKTYPOMU YKa3aHHOIo MeXXayHapoaHOoro ctaHgapTa npuBeneHo B AONONTHUTENbHOM NpUnoXeHuu B.

1V
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HALUWOHANBbBHBIUAW CTAHOAPT POCCUMUNCKON ODEOEPALUMN

MeHe)KMEHT pUcKa

NMPOrPAMMA NOBbIWLEHUA HAOEXHOCTHA

Risk management.
Programme for reliability growth

[aTta BBeaeHuss — 2006—02—01

1 O6nactb npumeHeHun

HacTosawuin ctaHpapTt yctaHaBnuBaeT TpeboBaHWA U aeT pekoMeHaaumn Ans yCTpaHeHus cnadbiX MecT
13 annapaTtHbIX 06BLEKTOB M NPOrpamMMHoOro obecnedeHns ¢ Lernbio NOBLILLEHUS] HAAEXHOCTU.

CTaHaapT NPUMEHSIIoT, Koraa cneuudukaums Ha npoaykumio TpebyeT BeINONMHEeHUs NporpaMmbl NOBbILLIE-
HAS HaOeXHOCTU 00opynoBaHUsi (3M1EKTPOHHOIO, 3NEeKTPOMEXaHUYECKOro, MexaHUYeCcKMX annapaTHbIX
CpeqcCTB, a Takke nporpaMmMHoro obecrneyeHns) nnu Kkorga Tpedyertcsa gopadboTka npoekTa.

PekomeHaaLUun conpoBOXOAKOTCA ONUCAHUSIMU YNpaBreHus, NNaHMpoBaHWUS, UcnbiTaHuM (nabopaTtop-
HbIX WX 3KCNyaTauWOHHbIX), aHanM3a 0TKa3oB, KOPPEKTUPYIOLLMX METOLOB.

2 HopmMaTuBHbIE CCbLIJIKW

B HacTosiLLieM cTaHaapTe UCNOoNb30BaHbl CChIFTIKW Ha crieaylume CTaHaapThl:

[OCT P NCO 9000—2001 Cuctembl MeHeKMeHTa KavecTBa. OCHOBHLIE NOMOXEHNs U CnoBapb

[OCT P NCO 9001—2001 Cuctembl MeHeKMeHTa KavecTBa. TpeboBaHus

[OCT P 51901.2—2005 (M3K 60300-1:2003) MeHegpkMeHT pucka. CucTemMbl MEHEIKMEeHTA HaaeXXHOCTH

[OCT P 51901.5—2005 (MOK 60300-3-1:2003) MeHemxmeHT pucka. PykoBoACTBO MO MPUMEHEHUIO
METOOOB aHanu3a HaaeXHoCTH

[OCT P 51901.13—2005 (M3OK 61025:1990) MeHeaXmeHT pucka. AHann3 aepesa HENCNPAaBHOCTEN

[OCT P 51901.16—2005 (MOK 61164:1995) MeHeopkMeHT pucka. lNoBbllleHne HageXXHocTU. CTaTUCTK-

YecKkne KpUTepum n MeTo bl OLIeHKA
[OCT 27.310—95 HapexHocTb B TexHMKe. AHaNu3 BUA0B, NOCNeaCcTBUMN N KPUTUMHOCTU OTKa30B. OCHOB-

Hbl€ MNOJIOXKEeHUA

[MpnMeyaHune— Npu NONb30BaHUM HACTOALLIMM CTaHAApPTOM Lieniecoodbpa3HO NPoBEPUTL AENCTBME CChINOY-
HbIX CTaHAapTOB B MHGOPMAaLIMOHHON cucTeEMe 0bLLEero nonb3oBaHMA — Ha ouLManbHOM calTe HaLMOHaNbHOro opraHa
Poccuiickon ®epepaumm no craHaaptv3aumm B ceT MHTEpHET unmM no eXerogHo usgaBaeMoMy WHAOPMALMOHHOMY
yKasaTeno «HaunoHanbHble cTaHaapTbl», KOTOPbIA OnNyOnMKoBaH MO COCTOAHMIO Ha 1 AHBaps TeKyLlero roga, U no cooT-
BETCTBYIOLLMM €XXEeMECAYHO n3aaBaemMbiM MHOOPMALIMOHHBLIM YKa3aTensam, onybnmMkoBaHHbIM B TekyLlieM rogy. Ecnm ccbl-
NOYHbIN CcTaHOapT 3aMeHeH (M3MeHeH), TO MPU Monb30oBaHUM HACTOALLUMM CTaHAapTOM cledyeT PyKOBOACTBOBAaTbCA
3aMeHeHHbIM (M3MeHeHHbIM) cTaHaapToOM. Ecnu cebiNoYHbIA cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONoXeHWe, B KOTOPOM
[1aHa CCbINKa Ha Hero, NPUMEHSETCA B YACTU, HE 3aTparnBaloLLien 3Ty CCbIMKy.

U3pnaHue ohmumanbHoe
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3 TepMuHbI U onpeaeneHus

B HacTosiLLieM cTaHaapTe NPUMEHeHb! cneayoLLne TeEPMUHbI C COOTBETCTBYHOLLIMMUY OonpeaeneHnsMu.

[TpnmMeyaHWne — [na aHanuaa gaHHbIX UCNbITAHUA Ha MOBbLILLEHWE HAAEXHOCTU BaXKHO pa3nnyaTb TEPMUHBI
«napaMmeTp NoToKa OTKa3oB» (A5 BOCCTAHABNMBAEMbIX OO BLEKTOB) U «MHTEHCUBHOCTbL OTKA30B» UMW « MFTHOBEHHAA UHTEH-
CUBHOCTb OTKa30B» (AN HEBOCCTaHaBNMBAEMbIX O6HEKTOB).

3.1 anemeHT (001BeKT) (Iltem entity): Jllobasa YacTb, KOMNOHEHT, YCTPONCTBO, NoAcUcTeMa, OYHKLMOHarb-
HbIX MOAYNb, OOOPYyAOBaHME UM CUCTEMA, KOTOPLIE pacCMaTPUBAOTCH CaAMOCTOATESBHO.

[TpuMeyaHUne— AnemeHT (0OBEKT) MOXET NpeacTaBnATbL coOOOM annapaTHble cpeacTBa, NporpaMmMHoe obec-
neyeHne unn To U Apyroe BMecTe U MOXET B cneLudnyeckux crydyasx BKIYaTb nepcoHan.

3.2 coBeplleHCTBOBaHUe HaaexxHocTU (reliability improvement): lNpouecc, npeanpUHATLIW C LEenbIo
NOBLILLEHUA HAOEXHOCTU U HanpaBfeHHbIA Ha yCTpaHeHue NPUYMH CUCTEMAaTUYECKUX OTKa30B U/WIN YMEHb-
LLIeHUS1 BePOSATHOCTU NOSABNEHNA APYrnxX OTKA30B.

[IpuMeyaHus

1 MeToa, onUcaHHbLIA B HACTOSILLIEM CTaHAAPTE, HanpaBneH Ha paspaboTKy KOppeKTUpyoLWnx Mogudpukaumn, obec-
neynBarLLMX COKpalleHune KonmyecTea cnadbbiX MECT CUCTEMbI U BEPOATHOCTU UX MNOSABNEHUS.

2 Ona nwboro obbvekTa UMEKTCA npeaensl peanbHOro U 3KOHOMWUYECKOrO COBEPLLUEHCTBOBAHUA U OOCTUXXUMOTO
YPOBHS NOBbLILLEHUA HAOEXHOCTMU.

3.3 noBbilWeHUe HaaexHocTHU (reliability growth): CocTtosHue, xapakTepmnayemMmoe CoBepLLUEeHCTBOBaHNEM
nokaszartenen HageXXHoCT 00bLEKTa BO BPEMEHM.

[MpwnmMmeyaH K e—MoaenmpoBaHue (NPOrHO3MPOBaHME) U aHANN3 COBEPLLUEHCTBOBaHUA HAJEXHOCTU Ha CTaaun
NPOEKTUPOBaHUA OCHOBaHbI Ha CTaHAAPTHOW OLIEHKE OXXUJaeMOWN HaaeXHOCTU NPoaYyKLMK B Npeaenax 3agaHHoro nepmoaa
BPEMEHW.

3.4 uHTerpupoBaHHasa pa3padboTka HapexHocTu (integrated reliability engineering): NHxeHepHbIN
METOZ, COCTOSALLMU U3 MHOXEeCTBa MEeTO40B aHanusa HagexHocTn/ 06e30TKa3zHOCTU, MHTEerpupoBaHHbLIX BO BCe
TeXHNYeckue CTaaum N OeUCTBUSA, OTHOCSALLMECS K NPOAYKUMN OT CTaguu paspaboTky OO0 3KcnyaTtauum npu
B3aUMOOEVUCTBMU BCEX 3aUHTEPECOBaHHbLIX CTOPOH.

3.5 ueneBoe 3HauyeHue HapexHocTu npoaykuum (product reliability goal): TpeboBaHusa HapeXHOCTU
ONs NpoAyKUMK, OCHOBaHHbIE Ha Uensx npeanpusaTtus, TpeboBaHUsAX pbiHKa MKW HEOOX0OMMOWN BEPOATHOCTU
YCMEeLUHOro BLIMNONHEHUA 3ajadu, KoTopas ABNAETCA pPasyMHO AOCTWXKMMOM COrfnacHO MpOLUSIOMY ONbITY W
Pa3BUTUIO TEXHUKW.

[ pMMEeYaHWNE— [1ns HEKOTOPbLIX MPOESKTOB TpGﬁOBaHMH HaOe>XXHOCTU yCTaHaBITMBAKOTCH 3aKa34NKOM. Ll,enesoe
3Ha4CHUNE HAOCSXXHOCTU ANA NpoayKuuun ABndAeTCHd UTOroBbiM 3Ha4€HUEM MNpoLeCcCa NoBblILUESHNA HAOCXKXHOCTMN.

3.6 cuctematuyeckue crnabble mecta (systematic weakness). Hegopa®oTku, koTopble MOryT ObITb
YCTPaHEHbl UMY BIIUSIHUE KOTOPbLIX YMEHbLLEHO TONbKO BBEAEHMEM MoauMKaLun B NPOEKT, NPON3BOCTBEH-
HbIN NpoLiecc, npoueaypbl akcnnyataumu, OKYMEeHTaLUIo Ui 3aMeHbl HECTAHAAPTHLIX KOMMOHEHT KOMMOHEH-
Tamun ¢ bonee BbICOKOW HAOEXHOCTLI.

[IpuMeyYyaHUs

1 Cnabble MecTa 4acTo ABNAKTCA UCTOYHUKOM OTKa30B U CBSI3aHbl CO crnabbiMyu MeCTaMu B NPOEKTE UMW NPOU3BOA-
CTBEHHOM npoLecce, Unm AoKyMeHTaLuu.

2 PeMOHT nnn 3ameHa (unu nepesanyck B cnyyae nporpaMMHoro obecnevyeHus) 6e3 moandpukauum MoryT npuBeCcTn
K OTKa3aM TOro Xe caMmoro Bmaa.

3 Cnabble MecTa nporpaMMHOro obecneyeHuns Bcerga ABNAKTCA CUCTEMATUYECKUMMU.

3.7 ocTaTOuYHble cnabble MmecTa (residual weakness): Cnabble MecTa, KOTOpLIE He ABMAKTCH CUCTEMA-
TUHECKUMMW.

[TlpypyMevyaHUNs

1 Ona ocTaTo4YHbLIX cnabbiX MeCT PUCK OTKasa COOTBETCTBYHKLLErNrO BUAA ABNAETCA ManeHbKUM UM JaXe He3Hauun-
TeNbHbLIM B Npegenax oXXugaemMoro BpeMeHn ucnbiTaHun.

2 Cnabble MecTa nporpaMMHOro obecrneyeHns He MoryT ObITb OCTaTOYHbLIMM.
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3.8 otkas (failure): lNoTeps 06LEKTOM CNOCODHOCTUN UCNONHATL TPpedbyemyro PyHKLIUIO.

[IpyuyMedyaHunn

1 B pesynbTaTte 06beKT nonyyaeT HencnpaBHOCTD.

2 OTKa3 — 3710 cobbiTUE, B OTNUYME OT HEUCTNPABHOCTU, KOTOpas ABNMAETCA COCTOAHMUEM.

3 TepMUH «noTepa» noapasyMeBaeT, YTO 06BbekT nMmen cnocoBbHOCTL UCNONHATL Tpebyemyo OYHKLUUKD N 3aTeMm
yTpaTtun ee. Ecnu npoekT cuctemMel cnocodbeH obecneuynTb BbINONHEHME 3aaaHHOro TpebosaHus 3 eKTUBHOCTU, TO OTKA3 —
yTparta 3To CnoCOBHOCTMW.

3.9 pexxum oTka3a (failure mode): Cnoco6, KOTOpbIM CUCTEMA UMM KOMMOHEHT NpeKpaLlaloT UCNONHATL
CBOI (DYHKUMIO, NPenyCMOTPEHHYIO NPOEKTOM.

[IpyuymMeyaHUA

1 Pexxum oTKkasza MOXeET ObITb OXapaKTepu3oBaH YaCTOTOW ero NoABNEHUA UMM BEPOATHOCTLIO €ro NOABNEHUA AN
BKITKOYEHUSA B NoKasaTenyu HaaeXXHOCTU KOMMOHEHTa U CUCTEMBI.

2 [1na nccnengoBaHUA HAOAEXKHOCTU CUCTEMBI B NpeAHa3HauYeHHbIX YCNOBUAX 3KCNNyaTauun AOTKHbI ObITb UCCneno-
BaHbl COOTBETCTBYHLLME PEXUMbI OTKA30B, X NPUYUHBI, YACTOTbI UMM BEPOATHOCTU UX NOSABMEHUSA.

3.10 ymecTHbIM OoTKa3 (relevant failure): OTkas, KOTOPLIM A0MKeH ObITb BKIMIOYEH B pe3ynbTaThbl UCMNbITA-
HUI, AaHHbIe 3KCNyaTauuy U NCNOoNb30BaH NMPU pacyeTax OLEeHKM NnokasaTens HaJeXXHOCT!.

[IpyuymMeyaHUA
1 KpuTepumn ansa BKNKYEHUSA B YMECTHbIE OTKa3bl AOMKHbI ObITb YCTAHOBIMEHDI.
2 KpuTepun yMecCTHbIX OTKa30B onucaHbl B 6.4.6.

3.11 HeyMecTHbIM OoTKa3 (non-relevant failure): OTka3s, KOTOPLIM AO0NMKEH ObITb NCKNIOYEH U3 Pe3YIbTaToB
NCNbITAaHUW, OAHHbLIX 3KCNNnyaTauum N He A0MKeH NCNOoNb30BaTLCA NPU pacdeTax OLeHKU NoKkasaTens Haoex-
HOCTW.

[Tpum™MmedaHune— Kputepun ang BbliaeneHUss HEYMeCTHbIX OTKa3oB onucaHbl B 6.4.5.

3.12 cuctematnueckmum otkas (systematic failure): Otkas, Ans KOToOporo aHanns onanyeckux NPoLIeccos,
0bCTOATENLCTB, YCNOBUI UMW MOAENb OTKasa YKasbiBalOT HA BO3MOXXHOCTb €ro NOBTOPHOro NOSABINEHUS.

[TlpyuyMeyaHnsa

1 KoppekTupyroulee TexHunyeckoe obcnyxmeaHve 6e3 moaugukaumm obblHHO He YCTpaHAET NPUYMHY OTKa3a.

2 CucteMaTn4ecKnin oTkas MOXeT ObIThb BbI3BAH MO XeNaHU MOAENMPOBaAHMEM NMPUYUHBI OTKa3a.

3 B HacToSfILLlEeM CTaHAApTEe CUCTEMATUYECKUI OTKa3 UHTEPNPETUPYETCH KaK 0TKas, cneayrLmin N3 cCMCTeMaT4eCckoro
cnaboro mecra.

3.13 ocTtaTouHbIM oTKa3 (residual failure): OTkas, BbI3BaHHbIW OCTATOYHLIMWU CNadbbiIMU MECTaMM.

3.14 oTka3 kaTeropum A (failure category A). CucrtemaTnyeckun oTkas, BbISIBIEHHbIV HA UCMbITAHUSX,
OTHOCUTENBLHO KOTOPOro PYKOBOACTBO NPMHUMAET peLleHue He genartb KoppekTupyruien moandukaumm ns-3a
3aTpaT BpeMeHU, TeXHONOMMYeCKUX orpaHu4eHnn Unm apyrux npuymH.

3.15 oTka3 kaTteropum B (failure category B): Cucrtematnyeckuin oTkas, BbiSIBIEHHbIA NPU UCMbITAHUSX,
OS KOTOPOro PpykoBoOCTBO NPUHMMAET peLleHne BBECTU KOPPEKTUPYIOLLYIO MOOdoUKaLMIO

[1p 1 MeuyaHn e — Knaccubukalusa oTkasa He NpuMeHnMa AN NoBbILLEHUA HAAEXHOCTU Ha CTaaun NPOEKTUPO-
BaHWA MNPOAYKLMW, NMOCKONbKY MPeacTaBneHus O NoTeHUManbHbIX peXXMMax OTKas3oB He MO3BONAT 3TO caenaTb. Bece
KOMIMOHEHTbI MOTYT NOTEHLMANbHO OTKa3aTb B OJJHOM UIK IPYrOM peXuMe, HO BEPOATHOCTb M NOCNEACTBUA TAKOro COObITUS
MOTYT CUIbHO paanunyaTtbes. CHayana n3y4arTcsa peXuMbl OTKasza U UX NnoTeHuuanbHble NPUYUHBLI, KOTOPbIE MOTYT MMETH
BbICOKYHO BEPOSATHOCTb peanuaaLmun, U, ecriv pecypchl U rpadykv No3BoNAOT, UCCNeAYTCA APYre peXnMbl OTKasa, MeHee
BepoATHbIe. [poayKums ¢ 60nbLUMM KONUYECTBOM KOMIMOHEHTOB, K&XKAbIA M3 KOTOPbIX MOXET MMETb MHOIO PEXVUMOB OTKa3a,
a KaXObl N3 peXUMOB OTKa3a MOXET UMETb MHOTMO NMPUYMH, TPeOYeT MHOIo YCUNUM ANA KnaccuuKaLlum PeXMOB OTKa30B
MINKU UX NPUYKH U MOXET ObITb CIMLLKOM CITIOXKHOW 1 AoporocTtosLien ana obocHoBaHUA kKnaccudukaumn. MoaTomy knaccu-
douKaLmMa OTKa30B HE NMPUMEHSAETCA AN NOBbILLEHUA HAAEXHOCTU NPOAYKLUK Ha CTaaun NPOEKTUPOBaHUS.

3.16 HeucnpaBHocTb (fault): CocTtosiHne ob6bekTa, xapakrepusylLleecs HeCNOCOOHOCTbIO UCTMONHATD
Tpebyemylo PyHKLIMIO, NCKIToYas BpeMsi NPoMUIakTUYeCKOro TeEXHMYEeCKoro odbcnyXmBaHnsa Unu Apyrvx 3anna-
HUPOBaHHbIX JEACTBUIA, UNM NPOCTOMU U3-3a HeOCTaTKa BHELLHUX PeCcypCoB

[TpnMeyaHUn e — HenucnpaBHOCTb YaCTO ABMAETCH pe3ynbTaTOM OTKasa 0b6bekTa, HO MOXET CYLLECTBOBATb U
De3 oTKa3a.
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3.17 pexum HencnpaBHocTM (fault mode): OaHO U3 BO3MOXHbIX COCTOSIHMA AedpeKTHOro obbekTa ans
3afaHHON Tpedbyemon PyHKUMN.

[ PUMEYHAdHWNE — Acnonb3oBaHue TEPMUHA «PCXKKMM OTKA3a» B 3TOM CMbICHE AONYCTUMO A5A M,D,GHTMCIDMI{E]LI,MM
NOTEHLMANbHOro 0TKa3a 00bekTa UNKU KOMMOHEHTA.

3.18 MrHoBeHHbIN NoKa3aTternb HagaexXHoCcTU: (instantaneous reliability measure): NNokasaTtenb Hagex-
HOCTU ANsi 0bbekTa B JAHHOW TOYKe BpemMeHU (MPOoLUnoro Unn HacTosilero) Npv BbIMNONHEHNN NPOorpaMmmbl
NOBbILLEHUA HAOEXHOCTM.

[IlpumMedYaHUNs

1 INNokasaTenb HAAEXHOCTU, UCNONb3YEMbIUA NPU aHanu3e NpoekTa, — 3TO MaTeMaTUYeCKoe OXnagaHue nokasaTens
HagaeXXHOCTU NPpoAYyKLMX B 3adaHHbLIM MOMEHT BpeMeHW UN ero 3KkBMBaNeHTHbIM NnapaMeTp NOTOKa OTKa30B, paCcCYUNTaHHbLIN
Ha OCHOBE OLIEHOK NnoKasaTenen HaaeXXHOCTU NPoAYyKLUMK B UccneayemMbln nepuon BpeMeHn.

2 AHoraa nokasaTtenb HAaAeXXHOCTU MOXKET ObITh BbipaXeH C NOMOLLLHK SKBUBANEHTHbLIX 3HAYEeHUI cpeHen HapaboTkK
Ha oTkas (MTBF) unu cpeaHen HapaboTku ao otkaza (MTTF), BbIMUCNEHHBLIX HA OCHOBE OLIEHOK HAAEXHOCTU NPOAYKLUMU B
nccneayeMbsin Nnepuo BpeMeHN.

3 Acnonb3yemMbii B HACTOALLEM CTaHAApPTE TEPMUH «BPEMA» MOXET OblTb 3aMeHeH APYrMMU XapaKTepucTUKaMu,
TaKMMU KaK LMKNbI, pacCTOAHUA (MUKW, KUNOMETPbI) U T.1.

4 B HacTosilLeM cTaHgapTe TEPMUH «napaMeTp NOTOKa OTKa3oB» WCMONb3yeTCA ANA nokasaTensa HaaeXHOCTU
BOCCTaHaBNMMBaeMON CUCTEMBI, a TaKue TEPMUHbI KaK K MHTEHCUBHOCTb OTKa30B», « MFTHOBEHHas UHTEHCUBHOCTbL OTKa3oB»
NPUMEHAIOTCA AnA HeBOocCTaHaBnmBaeMoun cuctemol, MTBF n MTTF MoryT 3aamMeHATL Apyr Apyra COOTBETCTBEHHO. [lanee
CUCTEMaA npeanonaraeTca BOCCTaHABNMBAEMOW, eCNU onpeaeneHHo He 3asBneHo obpaTHoe.

5 NokasaTenun HageXXHOCTU CUCTEMbI, ODOLIYHO UCNONb3yeMble NPU UCMLITAHUAX, — 3TO NapaMeTp NOTOKa OTKA30B,
MTBF, (MrHoBEeHHas1) MUHTEHCUMBHOCTbL OTKa3oB, MTTF.

6 3HaueHusa nokazaTenen HaaeXXHOCTU OLIEHUBAKTCA HA OCHOBE MOAENEN NOBbLILLEHUA HAAEXKHOCTU, onpeaeneHHbIX
OTAenbHO ANA ynydweHUa npoaykKuMmn Ha ctagusax NpoekTMpoBaHUA U UCTIbITaHUM.

3.19 akcTpanonupyemMbii nokasaTtesrib HageXHoOCTU (extrapolated reliability measure): NokasaTtenb
HaOeXXHOCTU O0LEKTa, NpeackasaHHbIV AN 3agaHHOW ByayLen TOYKU B nporpaMmmMe NCNbITaHU Ha NOBbILLEHNE
HaaeXHOCTWU, eCri MHOIo KOpPpPeKTUpyLLMX MoanduKaLMyu NpUCyTCTBYET B NporpamMmme.

[IpuMeyaHus

1 NpumMeHeHne TepMUHa «3KCTpanonAauua» npegnonaraeT Hanuyue orpaHUYeHU NO BpEMEHMW.

2 YcrnoBsus npeabigyluux UcnbitaHUM U npoueanypbl KOppekTUpyrLwnx Mmogudgpukauui npuHAMaKTCA B HEU3MEHHOM
BUae.

3 3HauyeHue nokasaTtensa HaaeXXHOCTU OLEeHUBAETCA Ha OCHOBE MOAENW NOBbLILLEHUA HAAEXKHOCTU, MPUMEHAEMON K
npeabiayLmmM aaHHbIM. TOT Xe noaxoa NpUMEHSETCs K dyayllemy nepuoay nporpaMmmei.

4 Hanbonee yacTo Ucnonb3yeMble nokKasaTenu HageXXHoCTu — (MrHOBEHHbLIW) napaMeTp NoToka oTka3oB, MTBF,
(MrHOBEHHAasA ) UHTEHCUBHOCTb OTKa3oB, MTTF.

5 JKcTpanonupyembiil noKasaTesnb HaaeXHOCTU HE NMPUMEHUM AnS UCNONb30BaHUA B NporpaMMe noBbILLEHUS Ha-
OEXHOCTW B NpoLecce NpoeKTupoBaHUA.

3.20 nporHo3mpyemMbiv nokasaTtenb HapgexHocTu (projected reliability measure). INokazaTtenb Hagex-
HOCTW, NpeackasaHHbIM Ans oObeKkTa nocrne ogHOBPEMEHHOro BBeAEHUA psaa KOPPEKTUPYHOLLX MoaudmrKa-
LINIA.

[IpuMeyaHunn

1 MoangukaLum 4acTo BBOAATCA MEXAyY ABYMS nocnegoBaTenbHbLIMU 3TanaMuy NnporpaMmbi.

2 NokasaTenu HageXXHOCTU, 0ObIMHO UCNONb3YEeMbIE NPU NPOBEPKE NOBLILLEHUA HAAEXHOCTU, — 3TO (MFTHOBEHHDIN)
napamMeTp noToka oTkasoB, MTBF, (MrHOBEHHas1) MHTEHCUBHOCTb OTKa3oB, MTTF.

3 [NokasaTenb HaOeXHOCTU B NpoLuecce NoBbilLeHUA HaaeXHOCTU Ha 3aTane NpPoeKTUPOBaHUA — 3TO NoKasaTenb
HadeXXHOCTU NpoAyKUUK, NPOrHO3npyeMbin Ana 3agaHHOro nepuoga BpeMeHn, Takoro Kak rapaHTUMHbLIA nepuoa Unu Cpok

CnyxObl.

4 3HauyeHus1 3TUX NoKasaTernen oLueHUBaKTCA Ha OCHOBE MOAeNU MOBbILLEHUS HaaeXHOCTM!.

3.21 npocdhunb ucnonb3oBaHuA (usage profile): deTansHas nHopmMmaLma No BONpocaMm 3KCcnnyaTauum
N YCNOBUN OKpYXaloLLen cpenbl (MX coaepaHue, orpaHnyeHust NpoaomKUTENBHOCTU U NocneaoBaTernbHOCTH)
Onsi HOBOWU NPOAYKLWW.

3.22 otveT 06 adhhekTBHOCTU IkcnnyaTtaumm (field performance report): O630p u aHann3 AaHHbIX
aKcnnyaTauuun, noaxoasLwmx ana paspabdarbiBaeMon NpoayKLU.

3.23 cneuuchukauma HagexHocTU (product specification for reliability): OnncaHve oxnaaemon agoex-
TMBHOCTM NPOAYKUUN ONS YKa3aHHOro nepuoaa BpeMeHn ¢ oXxXxuaaeMbiM NpodurnemMm ncnosrib3oBaHus

3.24 ncnbiTaHMA Ha 6e30TKa3HOCTL U AonroBevHoOCTb (reliability and life test): Ucnbitanna (Ha nencT-
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BUS OKpYXalollen cpeibl Unnu Apyrue BO3OeWCTBUSA), NpedHa3HavYeHHble AN NMOATBEPXOEHUS UMK OLIEHKW
BEPOATHOCTU MOSIBNEHMS PEXMMOB OTKA30B UMK UX NMPUYUH, KOrAa 3TU OLIEHKW TPYAOHO MONyuYuTb TONMbKO Ha
OCHOBE aHarnuaa.

[MTpuMeyaHne — SKkennyaTaunoHHbIE UCTbITAHMA (MCNbITAHUA HAa JONTOBEYHOCTL) BLINOMHAKTCA ANA AEMOH-
cTpaLUun HaaEeXHOCTU NPOAYKLIUH.

3.25 nnaHMpoBaHue NoBbLIWeHUA HaaeXXHoCTH (reliability growth planning): lNnaHnpoBaHne nencTBUN
B c(hepe HaaeXXHOCTH, TaKUX KakK uccnenoBaHusl, BLIOOpP MaTeprnanoB, UCMbITAHUA KOMNOHEHTOB, CMOCOOCTBY-
IOLLIX NOBLILLIEHUIO HAOEXHOCTU NPOaYKLUW.

[MpumMedyaHne —OauH 1 TOT XXe TEPMUH MOXET OTHOCUTLCS K NNaHMPOBaHUIO NapaMeTpa U BENMYMHbBI yIyullie-
HUA NpoeKTa, Heob6XoaAMMbIX ANA AOCTUXKEHUS Lenen B obnacTn HaaeXHOCTU npoaykuuu. NMnaHMpoBaHWe COCTOUT U3
pa3paboTKu aHanUTUYECKOro NpeacTaBrieHns B pasaene O NMoBbILLEHUA HaAeXHOCTU NPpoeKTa U OLIEHKU BENUYUHBLI N3Me-
HEeHWU (ynydlLeHWIA) XapakTepuCcTUK NpoeKkTa, HeobBXoauMbIX ANs AOCTUKEHUSA Lienei B 06nacTn HaaeXXHOCTH.

3.26 npeaBapuTeribHble OUeHKM HaaeXHoCTHU (preliminary reliability estimates): OueHkn HageXHOCTH
HOBOM NPOAYKLIUM HAa OCHOBE AaHHLIX NpeabiayLuero npoekTa.

3.27 npeaBapuTenbHoOe pacnpeaeneHue HaaexxHocTu (preliminary reliability allocation): Pacnpenene-
HUe HaAeXXHOCTU MO YacCTAM NPOeKTUpyeMou NPpoayKUMK, ONsa KOTOPbIX U3-3a HeaoCcTaTka MHGOopMauumn npea-
BapuTernbHbIe OLEHKN He MOIYT ObITb NOMy4YeH.!.

3.28 npoeKkTHble pekoMeHaauum (design guidelines): INpoeKTHLIM OOKYMEHT, B KOTOPOM MPUBOOATCS
KPpUTEPUU NOBbILLEHNS HAAeXHOCTU NPOAYKLIUN.

3.29 HenpepbiBHasA OLUeHKa HaAEeXHOCTU Npu npoekTupoBaHum (continuous design reliability assess-
ment): OOHOBNeHMe OoUueHKN HaaeXXHOCTU HOBOW NMpOoAyKUMU OAHOBPEMEHHO C paspaboTkon npoekTa n npu
NCMbITAHUWU KOMMOHEHTOB U NOACUCTEM NPOAYKLINW.

3.30 FMEA u cokpaweHue pexumoB oTtka3oB (FMEA and failure mode mitigation): UoeHTupnkaums
KPUTUYECKMX U/MNnN CBA3aHHbIX C ©e30MacHOCTLID PEeXMMOB OTKA30B, UX MPUYUMH U NOCNeacTBUMWU, OLleHKa
BEPOATHOCTU X NOSABIEHNSA B COOTBETCTBUM C NPOPUNEM UCMONL30BAHUA U PECYPCOM MPOaYKLUW.

MpumMeyaHune — OObEKTOM YMEHbLLIEHUS ABMAKTCH NMPUYUHBLI U PEXXUMbI OTKA30B C BbICOKOW BEPOATHOCTLIO U
TAXKEeCTbO nocneacTsuii. OueHb None3aHbIM MHCTPYMEHTOM AN aHanv3a peXuMOB OTKA3O0B MPOEKTa ABNAETCA aHanva
[lepeBa HEUCNPABHOCTEN, KOTOPbIA ABNAETCA NOrMYECKUM NpeacTaBNeHUEM PEXMMOB OTKA30B annapaTHbIX CPeCcTB.

3.31 knoYyeBblie KOMNOHeHTbIl (key components): KOMNOHEHTLI, KOTOPble SBMSAITCA CYLLECTBEHHbLIMU
ONSA OOCTMXeHUA Heobxoammon 3O@EKTUBHOCTM MPOAYKLUMM U KOTOpPble OLEHMBaNuMCb U BbIOUMPaNUCb Ha
OCHOBE AOCTYIMHbLIX U BbINONHUMBIX TpeOOBaHNN HAOEXXHOCTU U YCIIOBUIN OKpy»KatoLlen cpeabl

3.32 3aknuMTenbHbIN OTYeT O HaaeXxHocTM (final reliability report): CobpaHne meTonoB, nccnenoBa-
HUI, UCMbITAHUI, Pe3yNbTaToB, OMNbITa, NOMYyYeHHbLIX NOCNeACTBUA PEXUMOB OTKA30B, KPUTUYECKNX KOMMOHEH-
TOB N X UTOFOBOW HAAEXHOCTU, AOCTUIHYTOE NOBbILLEHNE HAAEXHOCTU, UTOroBasi OLleHKa HaaeXXHOCTN 0bbekTa
B LIerioMm.

[MpumMmeyaHune—OTYeT BKNOYAET MHPOPMALUIO, KOTOPas A0MKHA UCNONb30BATLCA KaK MCTOYHUK MHopMaLny
ANA CCbINOK, CoOobLEeHNA N ABNAETCA OTNPABHOM TOUYKOW ANna pa3paboTku cneayollen Bepcu UM HOBLIX BEPCUA NPOAYK-
LiMu.

3.33 oLleHKa HaaeXXHOCTU NpoAayKLuuM npu 3ameHax (reliability assessment of product changes): OueH-
Ka HaZeXXHOCTU NPU 3aMeHax KOMMOHEHTOB NPOoAYKLIMK B NpoLiecce NPOeKTUPOBaHUA U NPON3BOACTBA

[TpuMeyaHune — MameHeHNs HaaeXXHOCTU NpPOAYKUUM MOryT ObiTb CrNeACTBUEM KOPPEKTUPYIOLLUUX OASNCTBUN,
COKpaLleHUa 3aTpaT Ha NpoayKUUio U usmMeHeHUin B npoLecce NnpousBoacCTBRa.

3.34 HenpepbIiBHbIE UCMNbLITAaHUA Ha HAAEXHOCTb (continuing reliability testing): UcnbiTaHus Ha Hapex-
HOCTb HaxoOslleucA B NPOU3BOACTBE MapTUM MPOAYyKUMM AONS NOATBEPXAEHUS1 HEeCHMXeHUA HaOeXHOCTU
npoayKUMX Noa BO3AENCTBMEM MPOLECCOB NPOU3BOACTBA MU OOMLLLOINO KonuvyectBa KOMMOHEHTOB HU3KOro
KaJyecTBa.

3.35 aHanu3 oTuyeTa 00 OTKazax cuctemMbl U KoppekTupyrowux aencteum (FRACAS) (failure reporting
analysis and corrective action system): Cuctema 3akpbITOro Uukna gns obecrnevdeHns NpPocneXXxmBaemMocTw
OEUCTBUWN NpOeKTa BNoTh 40 €ro 3aBepLUeHus.

[MpumMmeyaHune — FRACAS — ncrtoyHuk nHcgopmaumm ob akcnnyaTauuoHHbIX U 3KCNepUMeHTanbHbIX OTKasax
npoayKuun, CBA3aHHOW C HOBbIM MPOEKTOM. AHanNnM3 MoOXeT NOMOYb BbIABMNEHUIO PEXXUMOB OTKa30B B UCCreayeMOM NPOEKTe.

S
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3.36 cucrtema (system): CoBOKynHOCTb B3aMMOCBA3aHHbIX 1 B3aUMOJENCTBYIOLLMX OO BLEKTOB.
[FOCT P UCO 9000, cTatbs 3.2.1]

[IpuMeyaHuns

1 C no3vummn HageXXHOCTU cUcTeMa A0mMKHA UMETD!
a) onpeaeneHHyr Uenb, BbipaXXeHHYK Yyepes TpeboBaHUA K (PYHKLNAM CUCTEMDb;
b) yCTaHOBNEHHbIE YCNOBUA SKCNyaTauum U UCNOMb30BaHUS.

2 CucteMa UMeeT UepapxXmuyecKyro CTPYKTYpY.

3.37 KoMnoHeHT (component). ONemMeHT, paccMaTpyBaeMbi HA CAMOM HU3KOM YPOBHE aHanm3a CUCTEeMbI.

3.38 pacnpeaeneHue (allocation): Npoueaypa, npumMmeHsemMas Npy NPOEKTUPOBAHMN CUCTEMLI (0DbEeKTa)
N HanpaBlieHHasA Ha pacnpeneneHne TpeboBaHMU K 3HAYEHUAM XapaKTepUCTUK 0b6beKkTa No KOMMNOHEHTaM W
noacucTeMam B COOTBETCTBUM C YCTAaHOBIEHHLIM KPpUTEPUEM.

3.39 uHTerpupoBaHHOe NOBbLIWeHMe HaaeXHOCTM (integrated reliability growth): [NoBbILLeHWe Hagex-
HOCTW, AOCTUrHYTOE Ha OCHOBe 06beauHeHUsa MHPopMaLnM aHannaa, UCNbITaHUKU, paboyero NpoeKkrTa u Apyrnx
NAaHHbIX U AENCTBUX NO MOSHTUMMKALMM U COKPaLLLEeHUIO NOTEeHLMAaNbHbLIX PEXMMOB OTKA30B 00bekTAa.

3.40 nepemexarwowmmca otka3s (intermittent failure). OTkas, KOTOpbIM HEe MOXeT ObiTb BOCCTAHOBJIEH
KaXKObI pa3 nocre TeCTUPoBaHUS U NOSABNSIETCA CNopaanYvecku.

3.41 noBTopsawMNcA oTka3s (recurrent failure). OTkas, KOTOPLIN NOSBNAETCA NOBTOPHO.

3.42 cnucok gencteuM (action list): Cnnucok, noarotTosBreHHbIN ANA BblAeneHns AeNcTBUn, HeobXoaNMbIX
nnsa obecneyeHUs NoBbLILLIEHUA HAOEeXXHOCTMW.

3.43 ycnoBue unu odpasel otkasa (condition or pattern of failure): Cnocob BbISSBNEeHUA HEKOTOPbIX
OTKa30B.

3.44 ananu3 obcTonATenbcTB (circumstantial analysis): AHann3 ob6CcToATENLCTB, B KOTOPLIX NOSBIAIOTCS
HEKOTOpble OTKa3kbl.

3.45 3KkBMBaneHTHasA MHTEHCUMBHOCTb OTKa30B (equivalent failure rate): IHTEHCUBHOCTL OTKA30B KOM-
NOHEeHTa nnn obbekTa, paccuMTaHHasa Ansa AOCTUrHYTON UM HAOEXHOCTU U COOTBETCTBYIOLLLEro nepuoaa Bpe-
MEeHU B NpeanosioXeHun 0 NOCTOAHHON UHTEHCUBHOCTU OTKa30B B 3TOT Nepuo BpEMEHW.

[1punMeyaHune—lNonyyeHHoe 3HaYeHUe 3KBUBANEHTHON MHTEHCUBHOCTU OTKa30B A0MYCTUMO NMPUMEHSTH TONMb-
KO ANSA BblAENEHHOro nepuoaa BpeMeHW!.

4 OCHOBHbIE NPUHUMUNDI

4.1 O6wWwme NonoXxXeHus

OCHOBHBLIE MPUHLIUMGLI MOBbILLEHUA HAOEXHOCTU NMPOAYKLMX COXPAaHSIIOTCA Npu OoDHapyxeHun cnabbix
MECT NPOoAYKLUMU NPU NPOEKTUPOBAHNW, aHanNM3e U UCTNbITAHUSAX.

B nporpamMmme aHanusa NoBbILLEHUA HAAEXXHOCTU Ha 3Tane NPoekKTUPOBaHUA NPOBOAUTCA aHaNM3 NPoek-
TUPpYeMoW NpoayKUun Ans onpeneneHus cnadbiX MecT cpeay KOMMOHEHTOB NPOAYKLUMU N X B3AUMOJENCTBUN
NPY SKCNNyaTauuu B OXXNaaeMbiX 1 BO3MOXHbIX 3KCTpeMarnbHbLIX YCIOBUSIX OKpYXKalLLen cpenbl. Pesynbrarhl
aHarnuaa npoekra Heob6xoaMMo cpaBHMBATL C LienaMu 1 TpeboBaHMAMU HAOEXHOCTU NPOAYKUMKY, a AN Heob-
XOOUMBIX YryJdllleHUW pa3padbaTtbiBaTbh pekoMmeHaauun. [ns onpeneneHns noTeHuuanbHbIX OTKA30B, Yyullle-
HU U NOBLILLEHNSI HAAEXHOCTUN NPUMEHSETCH UHCTPYMEHTAlbHbIN aHanua.

AHanNu3 nNpoekTa He A0MKEeH OrpaHNYMBAaTbLCA 3NEKTPOHWKOW, NMOCKOSNbKY MeXaHWJYeCcKue KOMMOHEHTDI
TaKKe noaBepXeHbl oTkasam. 1o aTon npuunHe Honee noaxoAsLUM noKasaTenem HaaeXHOCTU SIBRSAETCS
BEepOSATHOCTb 6e30TKa3sHON paboTbl MNU BEPOATHOCTb OTKA3a, 8 He MHTEHCUBHOCTb OTKA30B UMW napameTp
NOTOKA OTKA30B, NOCKOSbKY OTKa3bl MEXaHUYEeCKUX KOMMOHEHTOB YacTo He MOryT ObITb ONMCaHbl NOCTOSAHHON
MHTEHCUBHOCTbIO OTKA30B.

[nsa BbIABNEHWs NOTEeHUManbHbIX PEXWMOB OTKA30B, OCODEHHO TaMm, rae aHanmi SIBNAeTCSs CIULLKOM
CNOXHbIM UMM MOXET NPUBECTU K COMHUTENbHbLIM pes3yfbTatamMm, MOryT NPUMEHATbLCA BCe aHanuTuyeckue
MeTOObl HAAEXHOCTU. PEXNMbI 0TKA3a, MEKLLIne BbICOKYIO BEPOATHOCTbL NOABMNEHUS, YCTPAHAIOT yyulleHneMm
NpoeKTa, a 3aTeM onpenensioT HOBYIO OLIeHKY HaAeXHOCTU. Takmm obpasoM, NoBbILLEHME HAOEXKHOCTU 3adouK-
CUPOBAHO, a NPOABMKXEHWE MPOEeKTa 3aperncTtpupoBaHo. AHanNM3 HaAOEXHOCTU NPOEeKTa OXBAaThbIBAET TaKkKe
BCTPOEHHOE nNporpaMmMHoe obecneveHne u annapaTHo-nNnporpaMMHbIe B3aMOOENCTBUS.

B nporpamMme UCNbITAHUM HA NOBLILLEHME HAAEXHOCTU ANs BbIABNEeHus criabblX MecT U COBEpPLLUEHCT-
BOBaHUS HAAEXHOCTU CUCTEMbI, MOAOYISA, NOACUCTEMbI NITU KOMMNOHEHTA NCNONb3YITCA NadbopaTopHbIe Unu
aKCnnyaTtaunoHHbIe ucnbiTaHuA. losiBrneHne oTkasa AO0/MKHO AMarHoOCTUPOBATbLCA, NMOCKEe Yero AOJMKHbI
ObITb BbLINMONMHEHLI PEMOHT U/WUNKU 3aMeHa, a 3aTeM COOTBETCTBYIOLLME UCMBLITAHUA OOMKHbI ObITb NPOAOI-
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XeHbl. OOHOBPEMEHHO C UCMbITAaHUAMU HEeOoOXOAMMO aHanU3upoBaTb MPOLUNbIe OTKasbl ANA NOUCKA UX
OCHOBHLIX MPUYUH, a TaKke Ana onpeneneHns, rae OoOMKHbl OblThb BKAKOYEHLI B NPOEKT COOTBETCTBYOLLME
KOppeKTupywLine Mogugukauum unn gpyrme npouenypsl, HanpaeneHHble HA MOBLILLEHUe HaOeXHOCTW.
JTa MeTogonornsi NpUMEHSsIeTCA KakK K annapaTHbIM cpeacTtBaM, TaKk U K BCTPOEHHOMY MNporpamMMHOMY
obecneyveHuio.

[TporpamMmma noBbILLEHUA HAaAeXHOCTU ANA HEPEMOHTUPYEMbBIX 1 HEBOCCTaHABMBaeMbIX OOBLEKTOB UK
KOMMOHEHTOB AO0MKHA TONMbKO obecneumBath NonydeHue nocnenoBaTteribHbIX BLIOOPOK, KaXaas N3 KOTOPLIX
COOTBETCTBYET D0ee BbICOKOM HAOEXHOCTU NPOeKTa, YeM npeabiayLlas.

4.2 NMpoucxoxaeHue cnadbbix MecT U OTKa3oB

4.2.1 Obwume nonoxeHun

Cnabble mecTa 0ObLIMHO HEU3BECTHDI, MOKA OHW HE NPOSIBATCA Yepe3 0TKasbl NPU NCNONb30BaHUM NPOOYK-
umn. OgHako cnadoe MecTo MoXeT ObiTb CO34aHO HAMHOIMO paHblLUe NosiBNeHUs1 OTKa3a HenpeaHaMepeHHOW
YenoBeveCcKkon OLLMOKON B HEKOTOPOM onepaunv, BO3AENCTBYIOLLEN HA 3NIEMEHT U Bbi3blBaloLLLEN Ype3MepHble
3KCNfyaTalWOHHLIE HAarpy3kn Unv Bo3AeNCTBUA OKpYXaloLlen cpenbl, N HeaaeKkBaTHoe yxXyAlleHne KOMMOo-
HEeHTa, NPN KOTOPOM €ro NPOYHOCTb HE MOXET NPOTUBOCTOATL OXMOAEMOMY HanpsXXeHWo UM KoOMOMHaLUUK
Hanps>keHn. Cnabble MecTa MoryT ObITbh NPUCYLLXM MaTepuany Ui KOMNOHEHTY U3-3a npolecca, He Haxoas-
LLIerocs B NOJTHOM ynpaBlieHUW.

4.2.2 CuctemaTnyeckme cnadbble mecra

Cuctematunveckune criabble Mecta OObLIMHO UMEKOT OTHOLLEHME K MPOEeKTY NPoAYKLUWW, BLIDOPY KOMMOHEH-
TOB, MPOU3BOACTBEHHOMY NPOLIECCY UMM aHAaNOrMYHbIM npouenypam.

KonnyecTBO TMNOB CradbiX MeCT 3aBUCUT OT:

- TOMHOCTU crieunuKaLmm nnu oLeHKN SKCnnyaTauUoOHHbIX HaNpsXXeHUn 1 BO3OEVUCTBUIN OKpYXKatoLLen
cpeabl, NN YCroBMK UCNONb30BaHMA Npoaykuun (npodunb NCNoNb30BaHUA NPOAYKLUMW);

- HOBU3HbI, CNOXHOCTU UNN KPUTUYHOCTU NPOeKTa, NPOU3BOACTBEHHOIO NpoLiecca Unn yCrioBUA N PeXun-
MOB 3KCMnyaTauuu;

- OrpaHUYeHN, TakKnX Kak HeagekBaTHLIM MacLLTad BpeMeHU anga paspaboTku nnn Npoun3BOACTBA, Heao-
CTaTOK (PUHAHCOB, OLLUMOKU Npu BbiOOpe rabaputoB, MacChl NN 3 EKTUBHOCTW;

- HABbLIKOB U YPOBHS1 0Dy4eHUs nepcoHana, 3aHATOro B NPOEKTe;

- OU3NYECKOro pasmMeLleHnss KOMMNOHEHTOB, KOTOpOe MOXeT ObiTb NPUYUHON Neperpesa, Unn NPou3Boa-
CTBEHHbIX Je(EeKTOB.

Cuctematundeckne cnadbble Mecta MOryT NpPUCYTCTBOBATL B annapaTHLIX cpeacTtBax U B NporpaMMHOM
obecneyeHnn U UMeTb LLUMPOKNE NoCcneacTBUs, NOCKONbKY eAUHCTBEHHAsa NPUYNHA MOXET Bbi3BaTbh NOSBNEHME
aHanorM4yHeIX cnadbiX MecT BO BCEX anemMeHTax. KoppektupyLline Mogugukauum, npegHasHadeHHble ans
YCTpaHEHNs cucteMmaTuieckmnx cnabbix MecT unu yMeHblLLEeHNS BEPOSTHOCTU UX NMOSIBIIEHUS, MOTYT BKOYaTb
OLLUMOKN, KOTOpPbLIE ABNSAITCA NPUYMHON NOABNEHUS HOBbIX CUCTEMAaTUYECKMX CnadblX MeCT.

Cuctematundeckmne cnadbble Mmecta MOryT OTHOCUTENBHO Nlerko naeHTMdonunpoBaThCA B NPoLecce UCHbI-
TaHUN aaxe Npu HebonbLUMX 06 beMax BbIDOPKKU, TaK KaK OHM MOSIBRAKOTCA BO BCeX UKW Y BObLLUMHCTBA CUCTEM.
Obs3aTeNbHbIM YCIOBMEM ABMNSETCA TO, YTO YCNOBUA UCMNbITAHUW O0MKHLI CNOCODCTBOBATL BhIABNEHUIO PEXUN-
MOB OTKA30B.

4.2.3 OcTtaTo4Hble cnabble mecTa

OcTtaTouHble cnabble MecTa CcBA3aHblI C HEKOHTPONMPYEeMbIMU N3MEeHEeHUAMU OO beKTa NN ero KOMMNOHEH-
ToB. PakTopkl, NpuBeAeHHbIe B 4.2.2, TaKke CNOCOOCTBYIOT NPOSABMEHUID OCTATOUHbLIX CNabbiX MeCT, HO UX
BO3AeNCTBUE MOXET ObITb YMEHbLLEHO NyTeM obydeHUs nepcoHara n KOHTPOss KavecTBa.

OcTaTouHble cradbble MecTa NPUCYTCTBYIOT TONbLKO B annapaTHbIX cpeacTBax. B oTnnune ot cuctemartu-
4YecKknx cnabbiXx MecT UX NocCneacTBMA OrpaHUYMBAaIOTCA BO3OEUCTBUSIMU HA OTAENbHbIE 3f1eMeHThl. CylecT-
BEHHasA 4YacTb CYLLUECTBYHIOLLUUX OCTATOMHLIX CnabbliXx MecT B 0O6bekTe MOXeT ObiTb NMOSTHOCTLID YCTPaHeHa C
MOMOLLbIO NPOBEPKN HA HAOEXHOCTb C OTOPAKOBKOW, OAQHAKO OCTaBLUMeCH crnadbkle MecTa NPUBOAOAT K OTKasam
yepes crnyyYavHble NHTepBarbl BPpEMEHN Ha NPOTSXKEHUU BCEro BpeMeHn XusHu obbekta. Jliobon obLunpHbIA
PEMOHT, 3aMeHa Unn mogndunkaLms BHOCAT PUCK NOSBNEHUS OCTaTOMHbLIX crnabbiX MecCT.

OcTaTouHble cnabble MecTa oveHb TPYAHO OOHApYXNTb B NpoLecce UCNbITaHUW, TaK Kak OHU NPUCYTCT-
BYIOT TONbKO B Manown aorie npoaykuun. ns nx ooHapyxeHmnsa MoryT TpeboBaTbcs OonbLiMe 00bLeMbl BbIOOPKM.
Jlydwnm cnocobom nadexartb OCTaTouHLIX cnabbiX MeCT SBNAETCS 3alimTa OT OLWUOOK, UCMONb30BaHUE KOH-
Tponsi KayecTBa (CTAaTUCTUYECKOro ynpasneHnsa npoLeccaMn) Unn agekBaTHbIX orpaHUYeHU nNpu NPoeKTUpo-
BaHUN. CneayeT nsberatb TepMnHa «CrnyvyavHbIN OTKa3». Bpema nosaBneHnsa otkasa MoXeT ObiTb CnyYanHbIM,
HO NPUYMHa OTKa3a ABNAETCA AeTEPMUHUPOBAHHON, AaXe eCcnn HenssecTHa (ousnka npouecca, NpuBoasLLero
K OTKaay.
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4.3 OCHOBHbIe NMPUHLUMINbI NOBLILWEHUA HaAeXXHOCTU NPU NPOeKTUpoBaHuu npoaykuuu. O6wme
NPUHLIUMNbI pa3padoTKU HaAEXHOCTHU
B nporpamMme noBbILLEHNA HAAEXHOCTU HA CTaANK NPOEKTUPOBAHUS NPOAYKLMKM HEOHBX0AUMO NPOBECTH

aHanua npoekTa anga onpeneneHns, BKMIOYalOT M HEKOTOpbie N3 ero KOMMNOHEHTOB UM UX B3aMOOeNCTBUA
cnabble mecTa npu paboTe B 0XXnaaeMbIX 3KCNNyaTaLUOHHbIX PpeXxXuMax U yCrnoBUsSIX OKpyXXatoLLuewn cpeabl C UX
BO3MOXHbIMU NpeaenbHbIMU 3Ha4YeHUsAMW. Pe3ynbTaTkl aHanusa npoekTa A0IMKHbI CPaBHMBATLCA C LIENSAMN U
TpeboBaHMAMUN K HAAEXHOCTU NPOAYKLUN, HA OCHOBE KOTOPbIX pa3dpadaTtbiBaloTca HeobxoanmMble Ans ynyulle-
HUA pekoMeHaauuu. na onpepeneHUs noTteHuuanbHbIX OTKA30B, yNy4lleHMU U NOBbILLIEHUA HaOeXHOCTU
NPOBOAUTCA MHCTPYMEHTANbHbLIV aHanu3 pacyeTHbIX HAanps»keHn U cnabblX MecT KOMMNOHEHT C COOTBETCTBY-
IOLLIMMU PEXMMaMK OTKA30B.

Bce aHanuTuyeckmne MeToabl HaOeXXHOCTU NPUMEeHMMbI A NOBbILLEHNA HAAeXHOCTU Ha CTaaun NPOeK-
TUPOBaHUS NPOAYKLWW, BKIIOUaA UCNbITaHUS, cneluanbHO NpeaHa3HauveHHble Ana obHapy>XeHWUsi NoTeHLU anb-
HbIX PEXMMOB OTKA30B, OCOOEHHO B TeX Cny4asix, Koraa aHanus AsBnseTcsa CAVLLKOM CIOXHbIM MU MOXKET AaThb
COMHUTENbHbIE pe3ynbTaThl. HanaeHHbIe peXXnMbl OTKA30B UM UX MPUYKHBI, UMeloLLUE BbICOKYIO BEpOATHOCTDL
NOABNEHNSA, YCTPAHAIOTCA NyTeM ynyulleHUs NpoeKTa, Nocrne 4Yero oueHnBaeTcA HaaeXXHOCTb NPOeKTUpyeMou
npoayKuun. Taknum odbpasom, KOHTPONMPYETCHA N PEerMcTpupyeTcs noBblLLeHWe HAOEeXHOCTW.

AHanNn3 HaOEeXXHOCTU NpoeKTa pacnpoCcTpaHAETCA Takke Ha BCTPOEHHOoe nporpaMMHoe obecrnedeHve u
annapaTtHo-nporpaMMHele B3aumMoaencTBus. KadecTBeHHbIE OLIEeHKM HaOeXXHOCTU Taloke OOIMKHbI onpeaensTh-
CA NpW BbINONHEHMU npoekTa. CNMCoK AeUCTBMA MOXET BKNoYaTbh UOSHTUMEULIMPOBaHHbIE, HO He NOSTHOCTLID
nccnenoBaHHbIE PUCKU U MPUHATLIE, HO HE OLleHEHHbIe PeXXUMbl OTKAa30B, a Takke N3BECTHbIE PEeXXUMbI OTKA30B.
CokpalleHue KonuyecTtBa MyHKTOB B 3TOM CMNUCKE MOXET paccMaTpuBaTbLCA KaK MNoKasaTerlb MNOBbLILLEHUS
HaOeXXHOCTMW.

4.4 OCHOBHbIEe NPUHUMUINbI NOBbLILEHUA HAAEXXHOCTU Ha CTaAUMU UCNbITaHUMN

B nporpamMme noBbILLEHUA HAOEXHOCTU nabopaTopHble UMK 3KcnnyaTauuoHHbIEe UCMbITAHUS UCNOMb3y-
I0TCA ANSA BbiABNEHWUs crnadbiX MeCT U COBEPLLEHCTBOBAHUSA HAAEXHOCTU CUCTEMbI, 0O0pYya0BaHUA, KOMMOHEHTA
nNn aHanornvyHoro ooLekTa. lNpn obHapy>XeHUn oTkasza AoMmKHbI ObITh NpoBeAeHbLI HeobXoaAnMEIe ANAarHOCTUKA
N PEMOHT, a 3aTeM UCNbITaHMA A0MKHbI BbITb NpoaomkeHbl. OOHOBPEMEHHO OTKasbl MPOLUMbIX UCMbITAHUN
OOIMKHbI ObITh NPOoaHaNU3UPOBaHbl AN BbISBEHUA UX NPUMUHBI U pa3paboTKu COOTBETCTBYHOLLLEN KOPPEKTU-
pyloLlen moandpukauum Unu apyrmx npoueayp, NnpmBoasaLMX K NOBbILLEHWIO HAAEeXHOCTU. Takas npoueaypa

NPUMEHAETCA ANA annapaTHbIX CPeaCcTB U BCTPOEHHOro nporpaMmmHoro obecneveHus.

[loBbiLLEeHWe HAaAEeXHOCTU Ha CTaaAun NCNbITaHUN ODOLIMHO CBA3bLIBAKOT TOMBLKO C YMEeHbLLUeHNeM BO3OeNCT-
BUSI cucTeMaTtuyeckux cnadbix mecTt. NocnenoBaTenbHOCTbL CODLITUM OT NepBOHAYaNbLHOro HanNUuns cnadbix
MeCT A0 UX YCTPpaHeHUs Ans CUCTeMaTUYEeCKMX U OCTAaTOMHbIX cnabbiX MeCT NoKa3aHa Ha PUCYHKe 1.

PelleHne 0 TOM, OTHOCUTCS NN OTKa3 B Npouecce NCNbITaHUM K KaTeropmn A unu K kateropum B, oBbIMHO
NPUHUMAETCS crefyLLnM obpasom:

- cUcTeMaTnveckme oTkasbl B npouecce UCMNbITaHUN, cBsi3aHHbIe ¢ He30nacHOCTLIO, HeobX0AMMO OTHO-
CUTb K KaTeropum B;

- cUcTeMaTuyeckue OTKasbl B NpoLIecce UCMLITAHUIA, KONMMYECTBO KOTOPLIX MOXET ObiTb YMEHbLLEHO C

YYETOM TEXHMYECKNX, PUHAHCOBLIX U BPEMEHHbIX OrpaHUYeHuin, Takke HeobX0AMMO OTHOCUTL K KaTeropuu B;

- cUcTeMaTudecKmne oTkasbl B npoLecce UcnbiTaHun, He CBA3aHHbIe C De30nacHOCTLIo, Tpedbyloline nepe-
NPOEKTUPOBAHNA CIOXHOIo 00bLEeKTa C CyLLL,eCTBEHHON CTOMMOCTbLIO U 3aepXXKaMWU BbINONHEHUS NporpamMMeil,
HeobX0OAUMO OTHOCUTbL K OTKa3aM KaTteropum A;

- OTKasbl B npoLecce UCNbITaHWW, KOTOpblE peLleHO CcYMTaTb OCTAaTOMHbIMW, HEODXOOAUMO OTHOCUTL K
KaTeropmm oTkasosB A.

[pynna npUHATUA pelleHus O KaTeropmm oTKasa OObLIMHO COCTaBNSETCS M3 NepcoHana yrnpaBfieHus
NPOEKTOM, HAaAEXHOCTLIO U NPOrpaMMoOM.

[Tpn knaccudukaumm moanukaumm HeobxoaMMo NOMHUTL O CreaylLleM npeaocrepexXeHnn. YacToim
SIBNAETCA XenaHve B TedeHue nporpaMmMbl NOBbILLEHUA HAAEeXHOCTN 00bABUTL 00 ycnellHOM onpeneneHum
MEeCTOMNONOXeHNs oTkasa. OYyeHb BaXXHO NPOBEPUTb NOSABNEHUe OTKasa NpU UCMbITAHUAX He TONbKO B TEX Xe
CaMbIX UCNbITAaTeNbHbIX YCIOBUAX, B KOTOPLIX OTKa3 NpoOU3oLLIEN, HO TakKe y4eCTb CNocoOCTBYOLLME (DAKTOPI
npeablayLlwmx yCrnoBMn UcnbitTaHuin. [pyron oakTop, KOTOPbIA Takke A0MMKeH ObITb TLWaTeNbHO UccnenoBaH,
9TO BO3MOXHOCTb TOro, YTO MOOUMUKaALUA CO3aaeT APYron peXxum oTkasa, KOTOPLIN He MOXET NMPOSBUTLCA B
npouecce UCNbITaHUW, AOMKHbLI NPUMEHATLCA AOMNONHUTENbHLIE UCMbLITAHUA ANA ODHapyXeHUS BO3MOXXHbIX
PEXMMOB OTKa3oB. Heo6xoAMMO NMOMHUTbL, YTO MOAUMUKALMAM Talkke COOTBETCTBYET CBOA MHTEHCUMBHOCTbL
OTKaS30B.
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[1pouecc noBblLLEHUA HaAEeXHOCTU TonbKo PEMOHT 3JIEMEHTa

Cuctemarundeckoe cnaboe mecrto OcTatoyHoe cnaboe MmecTo
Cucrematmdeckum oTKkas OcTaTouHbIN OTKA3

PeMOHT nnun 3amMmeHa. PeMOHT nnun aamMmeHa.

Tekywue oTKasbl MAEHTUYHOIO Tekywme oTkasbl MAEHTUHHOIO
TUNa BO3MOXHbI TMNa HEBO3MOXHbI

KaTeropus oTKkasa

CHuxeHWe UHTEHCUBHOCTHU
OTKa3a noa AeucTBUeEM

KOppeKTUpyLlen
MoaudUuKauum

[ToBbILLEHUE HAOEXHOCTU HeT noBbILLeHUA HAAEXHOCTH

PucyHok 1 — CpaBHeHue npolecca noBbILLeHUA HaaeXHOCTU U peMOHTa

[Tlporpamma NOBLILLIEHUS HAOEXHOCTU AN HePEMOHTUPYEMbBIX U HEBOCCTAHABNMBAEMBIX OOBLEKTOB UMK
KOMMOHEHTOB (pacxoayemble 00BLEKThI, pakeTbl) AoMKHa obecneunBaTh nocneaoBaTensLHoOe nonyvYeHne name-
HEHHBIX BbIDOPOK, KaX1asi N3 KOTOPLIX COOTBETCTBYET Horiee BLICOKOW HAlEXXHOCTU NMPOEeKTUpyemMoro oobLekTa.

cnbITaHMA Ha NoBbILLEHWE HAOEXHOCTU NporpamMMHoro obecneveHust He 3aBUCAT OT (PU3NYECKOoW cpebil
(Hanpumep, TemnepaTypbl N BNaXXHOCTU), HO MOIyT 3aBUCETb OT APYrnx ycrnoBuin (Hanpumep, UCNorib30BaHKUA
N CONPOBOXAEHUA) N HE 3aBUCAT OT pasbpakoBku HaaexHocTn. OOHAKO OLIeHKM NoKasaTernew HaaeXHOCTU
nporpamMmMHoro obecneveHuss MOryT ObITb NOMyYeHbl TONMBLKO HA OCHOBE HADMoAeHMW NPOorpaMMHLIX CpeacTB
npu padoTte UcnbITyeMbIX UNK 3KCNNyaTupyemMbiX annapaTHbIX cpencTs, NPOorpaMMHOro BLIMOTHEHUA KOANPO-
BaHWS, MOHUTOPWHIa U perucrpaumm oTkasoB. CrniegoBaTenbHO, HA NOBLILLIEHME HAOEXHOCTU NMPOorpaMMHOro
obecneveHusi BO3AeNCTBYET CNOCODHOCTL UCTILITAHUI BLISIBINATL Criadbble MecTa B X0 e BbINOJSTHEHUS NMPOrpam-
Mbl. [103TOMY Takue UCNbITAHNA O0MKHbI ObITb HACTONbKO BCECTOPOHHUMM, HACKONBKO BO3MOXXHO, U BKIIOYATb
BCe cneuunduyeckme n HenpeaBuaeHHbIe YCIOBUS, KOTOPbIE MOIMYT BO3HUKATL MPX UCMOSNb30BaHUM.

4.5 NnaHnpoBaHve NoBbLIWEeHNS HAAEeXXHOCTU U OLleHKa AOCTUrHYTOU HaAe)XHOCTU Ha CTaaAuM Npo-
eKTUpOBaHUA

4.5.1 O61wme nonoxeHun

Tak Kak napameTp NOTOKa OTKA30B UCTbITYyeMoro ob6bLekTa ymMeHbLLIaeTCA nocrie ycneLHon Mmoangukaumm,
MeTO bl OLIEHKN MITHOBEHHOW MHTEHCMBHOCTU OTKA30B, 3KBUBANEHTHOW WHTEHCMBHOCTM OTKa30B, NapamMeTpa
NOTOKA OTKAa30B, BEPOATHOCTM 0TKa3oB unn MTBF, koTopble npeanonaraoT napamMmeTp NoToKa OTKA30B NOCTO-
SIHHbLIM, HE AONMYCTUMbI B NpoLiecce NOBLILLEHNA HaaeXXHOCTU. OQHAaKO B KAXXA0W TOUKE BBEAEHUS YyulleHUM
KOHLIenLuunsa NOCTOAHHOIO 3KBUBANMEHTHOro napamMmeTpa NOToKa OTKA30B (MHTEHCUBHOCTU OTKA30B) MOXET Npu-
MEHATbLCS.

HacToslwuin ctTaHaapT BblaenseT NpUHLUMNLI MaTeMaTUYecKoro MoaenmpoBaHns Ansa OLEeHKU OOCTUMHY-
TOro MOBbLILLEHUS U NPOEeKTUpyemMon HaaexHoctn. COOTBETCTBYIOLLME METOAbl MOIMyT MCMNONb30BaTbCA Npw
NNMAaHUPOBAHMU NPOrpaMM YrydlleHUs HAOEXHOCTW Ha OCHOBe MNnoAcveTa OLEHKW KONMUYEeCcTBA U BaXXHOCTW
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npobrnem B CNUCKe AEUCTBUN, a TaKke U3MEHEeHUN NpoeKTa UNn BpeMeHn, HeobxoaumMoro ansa OOCTWKEeHUs
yKa3aHHOW LieNnn HaeXXHOCTW.

4.5.2 NoBbiWeHWe HAAEeXHOCTU Ha CTaaum pa3padboTKU/NpoeKTUpOBaHUA NpoAYKUUMA

OueHKa NoBbLILLEHNA HAOAEXHOCTU OTHOCUTESNbHO NPOoCTa Ha ctaauu paspaboTku/ NPoOeKTUPOBaAHUA MPOo-
OYKLWW, MOCKONbKY yny4LleHNs npoekTa NpocTo OUeHUTb. [ 1naHnpoBaHre NoBbilLeHUA HaOeXXHOCTU Ha CTaann
NPOEKTUPOBAHNA O4YEeHb NOXO0Xe Ha NNaHpPoBaHWE NOBLILLEHNA HAOeXHOCTU Ha cTaguv ucnbiTaHuW. [1naHupo-
BaHWe BKNOYaeT HabnwaeHne 3a KonniecteoM AeUCTBUN U BbINONMHEHUEM TpebyeMbIX N3MeHEeHN B NPOeKTe
Ona OOCTUXeHUA HeodXoaMMOoro NoBbILLEeHUA HAaOeXHOCTU. OTO BbI3BAHO TeM, YTO MOBbILLEHWe HaOeXHOCTH
Ha OCHOBE aHann3a u ynyJllieHUs npoekra Ha ctTagun NpoekTUPOoBaHUA MPUBOOUT K TEM Xe pes3ynbTaTaMm, YTo
N 3annaHNpPOBaHHbIE UCTMbITAHUA Ha NOBLILLEHWE HAOeXHOCTU. 3TO NPOUCXOOUT NOTOMY, YTO NOTeHUManbHbIe
PEXUMbI OTKA30B UINN X NPUYUHbI, KOTOPbIE ABMNAITCA MCTOMHUKOM BLICOKOIO pUcKa, UccneaylTcH nepBLIMUA.
AHanNorM4yHo, NpM UCNbLITAHNAX PEXMMbl OTKA30B, KOTOpPbIEe ABNAKTCA Hanboree BepPOATHbIMU, UCCNEeaYyTCH
nepBbIMA. TakuM 0Dpa3oM, peXXMMbl OTKA30B UCCIeayHTCA XPOHONOrM4eckn B COOTBETCTBUN C BEPOATHOCTLIO
N OTBETCTBEHHOCTbLIO UX MOSABNEHUA B NPOEKTEe N NCNbITAHUSX.

MoaenvpoBaHve noBbILLEHNA HAaOeXHOCTU OCHOBAaHO Ha UTOMOBOM YIyulleHUW NpoekTa B pesynbrare
aHanusa. [loaToMy Mogenb y4nTbiBaeT KONMMYECTBO U CTeneHb ynyulleHU npoekrta. Pe3ynbTaTtoM ABNAETCH
KpuBasi, NpeacTaBnarLwan BepoAaTHOCTb He30TKasHOM paboThl, COOTBETCTBYIOLLYIO pe3yNbTUPYIOLLEeU 3KBMBA-
NIEHTHOW MHTEHCUBHOCTU OTKaA30B B COOTBETCTBMU C STanamMu MNOBLILLEHUS HAOEXHOCTU. JTa KpUBas MOXET
ObiTb anNpoOKCMMUPOBAHA CTENEHHOWN KPUBOW ONA 3KBMBANEHTHOW WHTEHCUBHOCTU OTKA30B TaK e, KaK 3TO
nenanochb onga nporpaMmMbl UCMbITaHWA HA NMOBLILLEHWE HAaOeXXHOCTW.

Ha pucyHke 2 nokasaH ngeanusmpoBaHHLIN MPpadUK 3TON KPpUBOW AN NNAaHUPOBAHUSA MOBLILLEHNA HAaO,eX-
HOCTU Ha CTaguu NPOEeKTUPOBaAHUA NMPOOYKLUWN.

HavyansHoe 3HaveHue A;

MHTEeHCUBHOCTL OTKa30B WUITU

[

.h.
| |

> WHTEHCWBHOCTBL OMNaCHOCTW

-
3
U

—ty

1 2 3 4 5
KonuyecTBO ynyulleHU nNpoeKkra

PucyHok 2 — 3annaHupoBaHHOe ynyullieHne (CHUKeHNE) 3KBUBaNeHTHOW MHTEHCUBHOCTU OTKa30B

[1o ocu abcLmrce OTNnoXeHbl nepuoabl BpeMeHU A0 ynyulleHUa npoekTa. [lonHoe BpemMs - 3To BeCb nepuoa
NPOEKTUPOBAHWS.

Ons npomMbilLneHHbIX 06bLekToB BbiBaeT HEODXOAMMO NpeacTaBUTbL HAAEXHOCTb U yyulleHne/NoBkILLIe-
HWe HaaeXHOCTU C NOMOLLILID BEPOATHOCTU De30TKazHoW paboThl 3a YKa3aHHbLIM Nepuoa, BpeMeHn, HanpuMep
3a rapaHTUMHbLIN Nepuo NN BpeMs BLINONHEHN 3adauvn. OTO 0CODEeHHO BaXXHO Ans notpebutenen, Kkoraa
NPOLIEHT OTKA30B O3HAauYaeT NPOLEeHT NpoAayKuuW, BO3BPALLEHHON ANS peMOHTa 3a rapaHTUMHLIM nepuoa.
YrnyJdlleHue 3TOro nokasartens HageXXHOCTU Takke odeHb yA00HO Ans NpoayKLUKW, BKNIOYaLWen u MexaHuJyec-
Kne yCTpOMCTBaA, WU 3MEeKTPOHUKY. 3anfiaHupoBaHHOE MOBbLILLEHMEe HAAeXHOCTU MoXeT ObiTb npeacrtaBneHo
madnyecku aHanorm4yHO PUCYHKY 2, 3a UCKMNIOYEHUWEM TOro, YTO napamMeTpoM B JAHHOM Cryvae sIBASeTCSA
BepoATHOCTbL De30TkasHon paboTthl (TOCT P 51901.16), aTOT rpadomk npeacraBreH Ha PUCyHKe 3.
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Llenb Ry

BeposATHOCTL 6€30TKa3HOW
paboThl

HayanbHoOe 3HauvYeHue RI-

1 2 3 4
KonuyecTBo ynyulleHUA NpoekKTa

8]

PucyHok 3 — 3annaHMpoBaHHOe ynydlleHne BepoATHOCTM 6e30TKa3HoW paboThbl

4.5.3 NoBbileHVe HaAeXXHOCTU B XoAe NporpaMmmbl UCNbITaHUN

TOYHOCTL NMOOro MeToaa OLLeHKU HaOeXHOCTU NO pedynbTaTtaM UCMbITAHMA 3aBUCUT OT TOrO, HACKONLKO
adoheKTUBHLI npoueaypbl MOHUTOPUHIa U perucTpauum oTkasoB M HapaboToOK. B 3TOM OTHOLLEHWM AaHHbIe
nadoparopumn obbIMHO Bornee HageXHbl, YeM AaHHbIe 3KCnnyaTauum nnn «HeouuuanbHbIX» NPorpamMm UCHbI-
TaHUW.

Hanbonee BnnsatenbHbIMK (pakTopamMu nadbopaTopHbIX UCMNbITAHUN SABRAIOTCA NPUHATAsS NocrneaoBaTerb-

HOCTb UCMNbITaHUW U Npeaernbl YCNOBUN OKPYXXaloLLen cpeabl U 3KcnyaTauMoHHbIX HAarpy3oK, a Talkke UX CBA3b
C YCNoBUSIMW MCMNONb3oBaHUA. [losiBNeHne OTKa3oB B MNpoLiecce UCMNbITAHUA 3aBUCUT OT TUNAa N BErUYMHGI
NpyKNaabIBaeMbIX HaNps»XXeHUn, NO3TOMY NoryyveHHas MHTEHCUBHOCTb OTKA30B U Ka4eCTBO OLIEHKN Ha[eXXHOC-
TV 3aBUCAT OT KauvecCcTBa nporpamMmbl UCNbITaHUK. 1o 3TOM NpuyvnHe Heobxoammo yaensaTb ocoboe BHMMaHMe
TOYHOMY NpeaCcTaBeHNI0 HanpshXeH, BO3HUKAaoLLUX B peanbHou Xun3Hn (M3K 60300-3-5, [1]). Mooenupo-
BaHMe He A0MKHO NCNONb30BaTbLCA, €CNYU UMEKTCS COMHEHNS OTHOCUTESBHO CTENeHu ynpasfieHMs NpoLeccoM
ncnbiTaHM. OQHaKo, aaxe ecnu ynpasneHue SBNsieTCA HeaoCTaTOuMHbIM U MoAernupoBaHMe AOMKHO ObITb
OCTaBJ1IEHO, NPOLEeCChl COBEPLLUEHCTBOBAHWA, ONUCaHHLIE B HACTOSILLEM CTaHOapTe, Bceraa byayT 3aBepLUaTbCcA
NOBbILLEHNEM HaneXHOCTU. [lporpaMmMa AOMmMKHA BLINMONHATLCA, AaXe eClnn KONMYeCcTBEeHHbIe peadynbTaThbl He
MOryT ObITb NOSTyYEHbI.

KpmBasi 7 Ha pucyHke 4 ABNAETCSA CriaXXnBatoLlen KpUBoW CTyneH4aToro rpadomka HakonneHHoro Yicra
NepBbIX OTKA30B, KaXXaoro Tuna cnabbiX MecT CUCTEMbl B 3aBUCMMOCTM OT BpeMeHW UCNbITaHUN. 3Ta KpUBas
ABNSAETCA 3KCNOHEeHUManbHOW U OTpaXaeT KOHEeYHOe YNCIO TUNOB cnabdbix MeCcT cucTeMbl. KpuBas 2 COOTBET-
CTBYET OCTaTO4HbIM OTKa3aM B 3aBUCUMOCTU OT BpeMeHU HabniaeHin. 3Ta KpnBas sSiBAAETCA NIMHENHOW nocne
OKOHYaHMA nepuoaa npupadoTkn. Cymma KpmBbIX 7 1 2 aaeT KpuByl 3 (BCe YMeCTHble OTKa3sbl), UMEIOLLYIO
TeHOEHLUMWIO K TIMHEWHOCTU Ha KoHUe. [loaoOHble COOTHOLLIEHMA AN CUCTEeMaTUYeCKOro 0Tkasa MOryT NOSBNATb-
CA, €CNN KoppeKTUpyloLasa Mmoandpukauma oTcpodeHa nnu aensetca HeadoeKTUBHOMN.

XapakTepuCcTUKU, COOTBETCTBYIOLLIME KPMBLIM, N300paXXeHHLIM Ha PUCYHKE 4, COOTBETCTBYIOT Crnenyto-
LLIUM YCINOBUSIM:

- nepuoa NpupadoTKN UCKIoYEH (B NPOTUBHOM cnyvae umenach dbl HENMMHEMHOCTbL B HAaYane KpMBow 2);

- B NpoLecce BLINMOSTHEHUA NPOrpaMMbl NOBLILLEHUST HAOEXHOCTU He NOSIBASAIOTCS HOBLIE criabble MecTa
CUCTEeMbI, HanpumMep, Npyu peMoHTe NN MoaAndUKaLn;

- OTCYTCTBYIOT OTKa3bl, BbI3BaHHbIe HOPMarbHbIM NN NPpUeMneMbiM N3HOCOM;

- YCIOBMSA OKpYXatoLler cpenbl, peXXnmMbl padoTsl U rmybrnHa TeCTUPOBAHUA OCTAKTCA MOCTOAHHLIMU B

npouecce nporpaMmmel. J1lodon umkn B nognporpaMmmMme UCNbITaHUN A0SMKEH OblTb KOPOTKUM U COrNacOBaHHLIM;
- BPpeMS UCMbITaHUU TOYMHO KOHTPONMPYETCS.
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HakonneHHoe KoNM4YecTeo YMECTHbIX OTKa30B

HakonneHHble yMecTHble HapaboTKn

KpuBasa 7 — nepBblid OTKa3 KaXKOoro Tuna cnabbiX MecT CUCTEMbI;
KpuBaa 2 — oCTaTtoYHbI€ OTKa3kI;
KpuBaa 3 — obuime oTkasbl 71 2.

PucyHOK 4 — YMeCTHbIEe UCNbITaTENbHbIE UMW SKCMNNyaTaLMOHHbIE OTKa3bl BO BPEMEHW

5 AcnekTbl MEeHeOXKMeHTa

5.1 O6bwme NnonoXxxeHus

MeHepKMeHT AomKeH YCTaHOBUTL Npoueaypbl Ang nnaHWpPoBaHUA U BbINMONTHEHUA NPOorpamMmMbl MOBLILLIE-
HUSA HAOEeXXHOCTU U BaXHble CBA3U MeXxay UchnbiTaTenbHbIMU eUCTBUSAMU U OTBETCTBEHHOCTLIO 32 KOPPEKTU-
pyloLime moandpumkaummn. CooTBeTCTBYIOLWIME pekomeHaauuu npmeeneHbl B FOCT P 51901.2.

[lpn BLICOKMX TpebOBaHUSIX HAOEXHOCTU U KOPOTKOM BpeMeHW paspaboTku npoayKuuM HEBO3MOXHO
CHavana npoeKkTupoBaThb NMPOAYKLMIO, a 3aTeM UCNbITbIBAaTb €e Ha HaAeXHOCTb. [103TOMy KavyeCTBO NPOEKTU-
pyemMou npoaykuumn, KOMNOHEHTOB Y NPOU3BOACTBEHHbIX MPOLIEeCCOB AOIMKHO CO3aBaThCA B NnpoLiecce NpoekK-
TMpoBaHMA. [lpyn npoBeAeHMM aHanuM3a U UCMbITAaHWW NOTeHUWanbHble NpPobrnemMbl U pPeXWMbl OTKa30B
HeobxoanMo uaeHTUUUUpPOBaTb, Bepu@uLUMpoBaTb, NMpoaHanM3npoBaTb W MPUHATL MO HUM pelleHue (o
BHECEHUU U3MEHEHNW B MPOEKT).

[Tpoulecc NoBLILLEHUS HAOEXXHOCTU BKIIOYAaEeT KNacCUYeCcKyo KOHLUENLUMIO NOBbILLEHUA HAOeXXHOCTH, Koraa
NpoAyKUUA BbiNylLleHa Ha pPbIHOK UMW HanpaeieHa B aKkcnyaTaLluio, HO rMaBHbIN aKUeHT aenaeTcs Ha OeUCT-
BUAX NO NOBbLILLUEHNIO HAOEXHOCTU A0 HaYvana Npou3BoACTBaA NPOAOYKLUN.

[na nvHpopMUPOBaHUA O COCTOSAHUM HAAEXHOCTU OTYET MO NnpoLeccy NoBbILLeHUA HaOeXXHOCTU HanpaBs-
NAT PYKOBOACTBY WU, €Cn 3TO NPeayCMOTPEHO KOHTPAKTOM, 3aKa3uuKy. Takou OoTYeT BKIIOYAKT B KaXKAbIW
NPOMEXYTOYHLIN OTYET MO NPOEKTY NPU KaXkAOM BbiMyCKe HOBOIo npoekra U nNoarotoBke NpousBOACTBA AONS
KaXkaoro onbITHOro obpasua. OTyeT AOMKEeH BKMYMaTb NPoeKkTupoBaHue Oyayllen HaaeXHoOCTU Ha OCHoBe
aHanmaa ncnbiTaHWK, 3anaHUPOBaHHLIX AEUCTBUN yINy4dLLEeHUA N NoCNeaCTBMU TakuX AeUCTBUU B NpeabiayLnX
NpoeKkTax. Takon Nnoaxon No3BONAET Ha paHHMX 3Tanax obHaAPYXMTb BO3MOXHbIE Pasnuuua Mexay NpoeKTU-
pyeMou HaaeXHOCTbIO U LensaMn No HageXXHoCTU AN npoaykuuvn. B cryvyae cylieCTBEeHHOro pacxoXaeHus
MOXHO BOBpeMs 0obaBuTb pecypchl. OaHako HeobxoaMMO NOAYEpPKHYTb, YTO NPOoEeKTUpyemMas HadeXHOCTb
OCHOBaHa Ha 3annaHUpPoOBaHHbLIX AEUCTBUAX YIyuLLleHNa U UX paHee BbiBNeHHbIX nocneacreusax. Ecnm yucno
3ansiaHNpPoOBaHHbLIX OEUCTBUN COKpallleHOo, Hanpumep, n3-3a HegocTaTka BpeMeHU Unn pecypcoB, TO Henb3s

OXMAaTb NPOEKTUPYEMOro NOBbILLIEHNS HALEXXHOCTM.

HeobxoaMmo OoTMeTUTb, YTO OEeACTBUS, KOTOpble MMernWu onpeneneHHble NocneacTBus B npeablayLmx
npoekTax, Heobsa3aTenbHO ByayT UMeTb Te e camble NocneacTBms Ans HoBoro npoekra. Kpome Toro, Mmornu
N3MEHUTBLCA TEXHONOIMSA, rpynna NpPoeKTUPOBaHUA UM pyKoBoauTernb npoekTa. NockonbKy KoMNaHus nMeeT
ONbIT NpeabIayLLEero NPoekTa, MOXHO OXWUAaTb, YTO HAEXHOCTb B HaYare npouecca NpoeKTUpoOBaHNS HMXe,
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TaK KaK nepBble OTKa3sbl Npolle YCTpaHUTb, YeM nocreaHne. OoHaKo AN OAMHAKOBLIX NEACTBMA HEnb3s
OXWOATb OAWHAKOBbLIX NOCNEeACTBUM ANt HOBOIO M CTAporo NpoOeKTOoB.

5.2 MNMpoueaypbl, BKNOYaKwLWwme npouecchbl Ha CTaauM NPOeKTUPOBaHUS

Ha pucyHke 5 cxemaTtnudeckm nsobpaxkeHbl npouenypbl yrnpasrieHusi Ha cTaauu NPOEKTUPOBAHUS

[MNOAIOTOBKA KOHTPOIb PEI'MCTPALUA

[TnaHMpoBaHue. MOHUTOPUHI 3(PPEKTUBHOCTMW. [JOKyMEeHTUpOBaHUE N
XpaHeHue OOKYMEHTaLMUM.

Oby4yeHne nepcoHana. ObHapyxeHue, AnarHocTuKa n ObpaTHas cBA3b, y4eT U
PEMOHT OTKa3a. MOHUTOPUHI NOBLILLEHUS
HageXHOCTN.,

YcTaHOoBNeHue CcBs3eH Knaccugukauus oTkasos. [TpoMexXyTouHbIe

U 3aKItOMUTEIbHBIC
OT™ETDhI

AccneagoBaHuUe oTKasa U
KoppeKTupyoLw,as
MoaudUKaLus.

MaTemaTtudeckoe
mogennposaHue

PucyHok 5 — Ob6uwias cTpykTypa nporpaMmmMbl NOBbLILLEHUSA HAAEXKHOCTH

[Tpy NnnaHWpoBaHWK Lienen 1 nporpamMmbl (CM. pasaen 6) oomkeH ObITb NpeayCMOTPeH Neproa NoaroToB-
K. 3TO NO3BOMSAET BCEMY MepcoHarny O3HAaKOMUTBLCA C UCMbITyeMbiM 0bopyaoBaHMEeM U onumarnbHbIMU, U
HedoOpMasibHbIMU CBA3AMU MeXOy UCNbITAaHUAMW U NPOEKTHbIMU AencTBUsMU (CM. 5.3). TpeboBaHMA K UCNbI-
TaHMUAM OonucaHbl B 6.4, Knaccngukauusa 0TKasoB — B 6.4.4, a KoppekTupyiowlas moandpukaums — B 6.4.8. OTu
Tpy npouenypbl n3obpaxeHsl Ha PUCYHKe 5.

MaTemaTtuyeckoe MoaenupoBaHMe Ans nporpaMmMbl MNOBLILLEHUSA HaOeXHOCTU Ha cTtaguu paspaboT-
KN/NpOEeKTUPOBaHUA NPOoaYyKUMU MOXET ObITb HA4aTO, Kak TONbLKO nonyyYeHa MHopMaLunsa OTHOCUTENBHO Ha-
YanbHOW HAaOEXHOCTM NPOoAYKLIMM U YCTaHOBNEHa Lenb HaeXHOCTW.

MaTtematnyeckoe moaenuposaHue (CM. 6.4.9) Ans nporpamMmMbl UCTbITAHWIA HA NOBbILLEHWE HAOEeXHOCTU
He AO/MKHO HA4YMHATLCA, MOKa He NPOU30LLII0 CTAaTUCTUYECKU 3HAYMMOE KONTMYeCTBO OTKa30B. HUToObI nabexartsb
NoNy4eHUs1 NOXHbIX pe3ynbTaToB, MOAEeNUPOBaHNE He OAOIMKHO NPUMEHSTLCA, ecnn TpedoBaHMA Moaenu He
BbINOSHAIOTCS.

Pervcrpauusa oTkasoB, BbISIBNIEHHbIX HA UCMNbITAHUAX, COCTOUT MO CYLLEeCTBY U3 exXeaHeBHON aAeTanbHOW
perucrpaunmn, obpaTHOM CBA3N C NPOLIECCOM NPOEKTUPOBaHUA U Nonb3oBaTenem (CM. 6.4.12).

5.3 Bzammopgeuncteus n oobmeH nHpopmaumen

MHXXeHep No HageXXHOCTU A0IMKeH NMYHO pa3paboTaTb KoppekTupytowne moandukaumm, HanpaeneHHbIe
Ha yCTpaHeHue cuctemaTudeckmx crnabbix mect. OH AOMKeH noaaepXumBaTh TECHYIKO CBSA3b C NEpPCOHanomM,
3anHTepecoBaHHbLIM B MHhopMaLmu 06 oTkasax, U C nuuamMn, OTBETCTBEHHbLIMU 3a YCTpaHEeHne cuctemMaTunyec-
Knx cnadbiX MeCT.

OCHOBHbI€ UCTOMHUKM OaHHbLIX 00 OTKa3ax:

- MTHJbOpMaLUA NOCTaBLLUWVKA;

- aHanu3 n MmoaennpoBaHWe;

- YCKOPEHHblIE UCMbITAHUA Ha HAOEXHOCTb, UCMbITAHUA NPWU CTyNeHYaTon Harpyske, doopCUpoOBaHHLIE
NcNbITaHUA Ha aonroBevyHocTb (HALT);

- NCMNbITAHUS HA NOBbLILLIEHNE HAaAEXHOCTY;

- OTOPAKOBOYHbIE UCMLITAHUSA HA HAOEXHOCTD;

- NOATBEpPXAeHMe HAeXXHOCTU;

- KBaNUEUKaLMOHHbIe UCNbITAaHNS HA BO3OENCTBME OKpYyXKaloLlen cpeabl;

- MPUEMOMHBIE UCTbITAHUS;

- 9KCMNJyaTaunoHHbIEe NCMNbITAHWUS;

- 9KCnnyaTauus;

- IaHHble 06 aHanorM4YHoM obopya0BaHUM.

13



FOCT P 51901.6—2005

AcnbITaHMA Ha NOBbILLEHWE HAOEXHOCTU (B COOTBETCTBUM C UX LIENbIO) ABNSIOTCHA HAanbonee cyLleCTBEH-
HbIM UCTOMHMKOM HEODXOOUMBIX AAaHHLIX. B npolecce 3TUX UCTMbITAHMA YCTaHaBNMMBAKT B3aMMOCBA3b MeXay
COBOKYMHOCTbIO IaHHbIX U YCIOBUSIMUW OKpYyXatoLlewn cpeasbl. [pyrme UCTOMHUKM MoryT obecneunBaTb NOME3HYI0
NHOPMaLIMIO ONSsl YCTAHOBNEHUSI KaTeropyuin OTKasoB, Hanpumep AaHHble 06 aHanormyHoMm obopynoBaHUN.
KomnbloTepHbI 6aHK AaHHBIX C MOUCKOM Y COPTUPOBKOW AaHHbIX AAET BO3MOXXHOCTb CONOCTaBMNATbL NOAOOHbIE
BUbl OTKA30B U3 pasrnuYHbIX MICTOYHWKOB.

O6nacTn OTBETCTBEHHOCTU, B KOTOPbLIX HEOOXOAUM KOHTPOSb UCMONHEHUs, MOryT BKIOYaTh:

- NpOEeKTpoBaHWe 1 pa3padoTKy;

- NOCTaBLLUKOB KOMMOHEHTOB 1 cybnoapsia4mnKOB;

- KOHCTPYKTOPCKUe B10po;

- cneundnkauuu;

- NIaHUPOBAHME NPOU3BOACTBA;

- U3rOTOBJIEHUE;

- OTOPAaKOBKY MO HAAEXHOCTW;

- NPUEMOMHbBIE NCMNbITAHUS;

- TEXHNYECKME NHCTPYKLMU N PYKOBOACTBA;

- MHCTPYKLMKM NO 3KCnnyaTtauum n TeXHUYeCcKoMy OBCIy>XKMBaHUIO;

- obyueHue;

- TPAHCNoOpPTUpPOBaHME n 0bpadboTKy;

- Nonb3oBaTenem.

Ha prcyHke 6 nokasaH npumep cyLleCTBEHHbIX NTIMHUA B3aumMoaencTBus. PasnuyHble NnocTaBLUMKU MOTYT
OTHOCUTLCS K PA3NUYHbIM OpraHu3aLvsMm, a NepcoHarn MoXeT UMeTb PasnuyHblie 06A3aHHOCTU UMK HECKOIBLKO
obs13aHHOCTEN.

KOHCTPYKTOPLI U TEXHONOMUK

HOpyrue obnactu
OTBETCTBEHHOCTMH,
Hanpumep cpeacTs
TEXHUYECKOro
obcnyKuBaHus

[pyrne NCTOYHUKU
NaHHbIX 06 OoTKa3ax,
Hanpumep
NPOU3BOACTRO

NHXeHepbl- NHxeHep
McnbiTaTENM Mo HaAEXHOCTH CneuuanucTbl no
aHanuay oTKa3soB

1 NporpaMmmHoOMy
obecnevyeHuro

NcnbiTaHusA ObcyxgeHne obunx PyHKUMOHAamNbHbIE
KOMIMOHEHTOB. TpeboBaHM HAOEKHOCTM. MCMNbITAHUA.

[loBbILeHWE [ 1porHo3mpoBaHue U Punsmyeckme n XuMu4ecKkmne
HageXHOCTU. apyrue uccnenoBaHUs nccnenoBaHus.
HaOEeXXHOCTM.

[logTBepXxgeHue AHanus oTKasoB U MogenupoBaHue.
HaAEeXHOCTU nocneaywoliue 4eUCTBUS cnbiTaHus moaynen

PucyHok 6 — dQuarpamma B3anmMoaencTBuin U OYHKLUA
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9.4 TpyaoBbIe pecypchl U 3aTpaTbl Ha CTaaAuU NPOEeKTUPOBaHUA
[TOoCKOMNbKY Xapakrep n MacluTab NpoeKkToB 1 NPOEKTUPYEMbIX OO BLEKTOB MOINYT USMEHATLCA B LLIMPOKOM

nanasoHe, HWKe npuBeaeHo TONbKO camoe obllee pykoBoAacTBO. nsa HebonbLUMX MPOEKTOB UHXEHep Mo
HaaeXHOCTW, YKa3aHHbLIN B 5.3, MOXET ObITb 3aHAT B NPOEKTEe TONMbKO YaCTUYHO. B Apyrnx cnyvasax eMmy MoOXeT
noTpeboBaTLCH 3HAUNTENbHLIW LUTAT.

TpynoBble pecypcbl AOMKXHbI NO3BONATL BLINOSHATL AEUCTBUSA, HEObXoaAUMbIE ANS yCTpaHeHus cnabbix
MECT, BbISIBIIEHHbLIX B X04e nporpaMmmMel NOBLILLEHUA HAOEXHOCTM.

AHanu3 OTKa3oB U NPOEeKTUpoBaHne Mmoaudmkaumm moxeT notTpeboBaTthb CyLLEeCTBEHHbIX YCUITUN.

McnbiTyeMble 00BLEKTbl U UCnbITaTeNbHoe 0bopyaoBaHMe MoryT ObiTb BOCCTaHaBnMBaeMbIMWU, U MpU
Ncnonb30BaHUM NX NOCe BOCCTAHOBNEHUA He yBeN4YMBaTh NOMHble 3aTpaTthl. Hencnornb3oBaHHLIA KOMMNEKT
3anacHbIX YacTen Takke MOXeT ObITb BOCCTAHOBIEH C YYETOM BO3MOXHbIX nepeaenok u MmoandukaLvi.

5.5 dhhekTMBHOCTL 3aTparT

MHBeCTULMM B NporpamMmmMe NoBbILLUeHUS HaOeXXHOCTU MOIyT AaTb CYLUeCTBeHHYK 3KOHOMWIO 3aTpaTt Ha
NOSTHLIN XXU3HEHHbIW LIMKIT BCEW COBOKYNMHOCTU OOBLEKTOB.

OTa 3KOHOMUA 3aBUCUT OT MHOIMMX (PAKTOPOB, BKIIOYasA pa3dMep COBOKYMHOCTN OOBLEKTOB, CPEeaHIo0 ANUHY
YXU3HEHHOIo LIMKNa, CTOUMMOCTb PpeMOHTa U 06beM MHBECTULIMIM B CpeaCTBax TEXHUYECKOro odbcnyusaHus npu
akcnnyataumn. ObblMHO aHaNu3 3aEeKTBHOCTY 3aTpaT onpeaenseT 3aTpaThl Ha 3 eKTUBHOCTL NPporpaMmbil
NOBbILLEeHUSA HAOEXXHOCTW.

NCTOYHMKOM CYLLECTBEHHOro AOOMNONIHEHUA 3KOHOMWWU 3aTpaT SABNAETCA TO, UTO B clyvae U3MeHeHUH
NpoeKTa He TpebyeTcs HNKaAKNX U3MeHeHUn B NoAroToBke paboumx MecT, KOMNOHOBKE MOHTaXHbIX NNaT CXeMbl
N B NPOU3BOACTBEHHOM NpoLlecce, ecnv MsMeHeHUs caenaHbl A0 3aBeplLUeHUs 3TUX JeNCTBUN.

6 MnaHnpoBaHue U BbINOJIHEHME NPOrpamMMbI NOBbILWEHUA HAAEXHOCTMH

6.1 KoHuenuusa u KpaTkum 0630p MHTErpMPoOBaHHOIO NOBbLILWEHUA HaAEeXXHOCTM

[lpoayKUWA, He3aBUCUMO OT Has3HaveHusi, odnacTn NpUMMeHeHUs1 N xapakTepa, 0bbIMHO NMPOXOAUT He-
CKONbKO rMaBHbIX cTagun paspadoTku. CTagmm 3aBUCAT OT NNaHUPOBaAHNA PaboT, NOCTABLLUWKOB N CTPYKTYPhI
ynpaeneHna npounssoacteoM. O6Laa nocneaoBaTenNbHOCTL 3TANOB pPa3padoTKu NPoayKUUN:

a) Ctagusa KoHUenuuu u onpeaeneHns TpedboBaHMU K NPoayKLUM

[lpoaykuuio onpenensaioT KOHUENTyanbsHO U onpeaensoT npenBapuTenbHblie TpeboBaHUA OTHOCUTENLHO
ee 3P EeKTUBHOCTN N CpeaHero cpoka cnyxobl.

b) OnpeneneHne npoaykKLum

[lpoaykumnio onpenensoT Sonee noapoOHO U NPOBOAAT NNaHMPoOBaHWE ee NPOEKTUPOBaAHUA, U3rOTOBIE-
HUA N MapkeTuHra. OnpenensoT NpeaBapuTeribHYI0 apXUTEKTypy U npeaBapuTenbHbIM TEXHUYECKUA NPOEKT
BMecTe ¢ OYHKLMOHANbHLIMU BO3MOXHOCTSAMU U 3KCMNyaTaLMOHHLIMU XapaKTepUCcTUKaMu NPoayKLUN.

c) lNpoekTupoBaHue

[Tpoaykumio onpenensioT B AeTansiX, OTHOCSLLMXCA K ee PYHKLIMOHArbHbIM BO3MOXXHOCTSIM, CTPYKTYpPE U
XapakTepuctmkam 3dopeKTMBHOCTU. [1pOoeKT 3aBepLUaeTCs, Korga Ha OCHOBE aHanu3a U OLEeHOK onpeaeneH.bl
NPOEKTUPYEMbIE KOMIMOHEHTLI. B KOHLe 3TOW CTaauu NPoAyKLUUA rotoBa K NPON3BOACTBY.

d) Ctagusi ucnbiTaHM O151 OLIEHKU U Banuaaumm

OpHoOBpEeMEeHHO C HeobXxoaMMbIMKM NPUIrOTOBMEHMAMW ANA NPOU3BOACTBA NPOAYKLUMM ee noaBepralwT
NCNbITAaHUAM ANA OUEHKN HaaeXXHOCTU N adopekTBHOCTU. C BbiNyCcka NepBOW NPOAYKUMU NPOBOOAT KBANU(OU-
KaLMOHHbIE UCMbITAaHMA N UCNbITAHUA HA HAOEXHOCTD.

e) CTagusa skcnnyaTaumm npoayKumn

[locnegHewn cTaaven ABNSieTCS CTaausi UCNONMb30BaHMA NPOAYKLMK, KOroa MMeeTcsl NofHas COBOKYIM-
HOCTb AaHHbIX O ee 3(P(PEeKTUBHOCTU, a COOTBETCTBYIOLLMW aHanNu3 AaHHbIX obecneuymBaeT MHoOpMaLUuIo ans
OanbHenLLInX NCcrneaoBaHMn N BO3MOXKHLIX YNYULLEHUA B CrieayloLMX NOKONEeHUsIX NPoaYKLUWUK UK YacTen ee
NpoekKTa, KOoTopble MOryT ObITb UCMONL30OBaHbI NPU MPOEKTUPOBAHUN APYrov NpoayKLuM.

B xone kaxnowm ctaanm npouecca NpoekTUpoOBaHWUS BbINOSHAKTCA HeobXoaUMbIE NENCTBUS, aHANN3 Unu
NCNbITAHNA, CBA3aHHbLIE C HAOEXHOCTLID. BCe 3TO ¢cnocoOCTBYET NOBLILLEHUID HAOEXHOCTU NPOAYKUMM U (OOp-
MUPYET MHTErpupoBaHHbLIA NPoUecC MOBLILLEHUS HAaOeXHOCTU UMM UHTErPUPOBaHHLIA Npouecc paspaboTku

HaeXHOCTW.
Craaum paspaboTtku NpoayKLuMnM MOryT HOCUTb pasfinyHblie Ha3BaHWS B 3aBUCMMOCTU OT 0CODEHHOCTEN

nocTaBLUMKA. Ha pucyHke 7 ykasaHbl pasfnunyHbie AeNCTBUA MO HAOEeXHOCTN B 00LLEen BPpeMeHHON LLKane.
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6.2 [lecTBMA NO NOBLILEHUIO HAAEXHOCTU Ha 3Tarne NPOeKTUPOBaHUA

6.2.1 [lenctBuA Ha cTaaum KoHuenuum u popmMmmMpoBaHMA TpedoBaHUM K NPOoAYKLUN

[o Hayana BbINONHEHWs1 NporpamMmbl A0MKHA BbITb YCTAaHOBNEHA Lefb N0 HAAEeXHOCTN ANsl NPOoAYKUMM,
pasyMHO OOCTMXUMas B X0Ae BbINOSTHEHUA NporpamMmMbl NOBLILLEHNA HAOEXHOCTU NPoAYKLUW NPU NPOEKTUPO-
BaHWW. Llenb fOMKHA yYUTbLIBAT:

- pasyMHble npeanonoXeHns o AoNyCTUMOM MPoLEeHTe BO3BPaLLALWMXCA Ansa o0Cny>XMBaHNA B rapaH-
TUWHBIN Nepuoa, eaAVHUL, NpoaYyKUMKM — AnSa noTpedutensa NpoayKuum;

- CLieHap1ii BbINOSTHEHNA 3aaHnA U Tpebyemon a(PdeKTMBHOCTU paspaboTaHHOM NPOAYKLWK B COOTBET-
CTBMU C €e YCTaHOBJIeHHbIM UCNOSIb30BaHWEM — )19 BOEHHOW NMPOAaYKLUWM.

OTN OEeNCTBUS He OrpaHUYMBAlOTCS onpeaerneHneM KoNMMYeCTBEeHHbIX UNKU onucaTterbHbIX Lernen unw
TpeboBaHUM HageXHOCTU. BaxHO onpenenntb (OYHKUMW NPOAYKUMK, a TakKe BCe YCNOBUA U NpueMnemble
pexXnMbl 3Kcnnyatauun. HeobxoaMmMo oueHUTbL U onpeaenuTb KPUTUMEeCKUM OTKAa3 CUCTEMbI, CHMXaIOLLIMW
3OPEKTUBHOCTL UM BbI3bIBAOLLUMA HEe3HaYUTEenbHbIe OTKIMOHeHUsA B 3kcnnyaTtauuu. [lpepononaraerca, uto
onpeaeneHns 0TKasoB UNu yXyalleHW SKcnnyaTauum SBnATCA pasnnyHbIMU AN pasnnyHbIX NOACUCTEM NN
nx GNOKOB.

[lpoornb ncnonb3oBaHUA UNKU LeneBas 3agava NPoayKUUKM OOMKHbI BKMOYaTh pa3paboTaHHble Ha OC-
HOBe uccrnenoBaHUn, NOTPeObHOCTEN N OXXUOAHMW 3aKa3uYUMKOB U NONb3oBaTenen aetanbHylo nocneaoBaTerb-
HOCTb W 3Ha4YeHUs1 NapaMeTPoB, XapaKTepU3YyKLLMX YCMOBUA 3KCnnyaTauMm W OKpyXawllen cpensbl,
OXuaaeMbiX NpyU UCNONb30BaHUM NPOAYKUMW. OTa MHOpMaLUUS OOMKHA UCNONb30BaTLCA NMPU onpeaeneHnn
Llenuv B cdoepe HaaeXXHOCTU NpoaAYKUMU U AnA OUeHKU ee HaOeXHOCTW.

[1ns oueHkn nepBOHaYanLHOW HAAEXHOCTU NPOAYKLUU U YCTaHOBNEHUA AOCTUXUMOWN Lienn HageXXHOCTH
NpoayKLUWUX NPOBOAAT aHANM3 AaHHbIX 3 EKTMBHOCTU 3KCNNyaTauuu aHanorm4Hon NpoaykKLvn.

OT4yeT 0 pexxmmMmax OTKa3OoB NPU 3KcnnyaTauum aHanormyHon npoaykumu AOMMKeH UCNonNb30BaTbCA Kak
MHOOPMaLMA O NOTEeHUManNbHLIX PeXUMaxX OTKa30B BHOBb paspaboTaHHON NPOAYKLUW.

6.2.2 OnpeaeneHue n npeaBapUTeNbHbLIA NPOEKT NPOAYKUUNK

BknioyeHne uenen Nno HaaeXXHoOCTU B crienukaunio NpoaykUuum rapaHTUpyeT UX BbINOJTHEHME.

TpeboBaHMA HAOEXHOCTU ANs KMOYeBbIX KOMMOHEHTOB AOMKHbI ObiTb TaknMu, YTobbl 0DecneunTb Bbl-
NonNHeHWe uenewn HageXxHoCTU npoaykumn. TpeboBaHMA NO HAOEXHOCTU AOMKHbI onpeaensaTb MakCUMarnbHO
OONyCTUMble UHTEHCMBHOCTU OTKA30B KOMMOHEHTOB B COOTBETCTBUM C OXXMAaeMbIMU YCNOBUSAMU SKCNNyaTaLun
N ObITb BKMOYMEHbI B cneundukaumm KOMNoOHeHTOB. Ecnn nHdopmMmaums 0 HageXXHOCTU OpUeHTUpoBaHa Ha
HOpManbHble yCrnoBus (Hanpumep, 25 °C), To OHM A0MKHbI ObITb CKOPPEKTUPOBaHbI MO OTHOLLEHUIO K OXuaae-
MbIM YCINOBUSIM OKpy>XatoLLien cpebl C NOMOLLLIO TEOPUU AppeHuyca Unu apyrux npuMeHMMbIX MeTOA0B.

HavyanbHbIe OLeHKM HageXXHOCTU Ha 3TOU cTaaum onpenensioT Ha OCHOBE AAaHHLIX ONbLITHOWU 3KCNsyaTa-
LI aHanorM4yHou NpoayKLUuKn, a Takke oLleHOK HaAeXXHOCTU AN npeaBapuTenbHOro NpoeKTa.

[1TnaH u Moaenb NOBLILLEHUA HAAEXHOCTU Ha 3TOM cTaauu paspabaTtbiBaloT Ans TOro, YTobbl onpenenvuTb
OEeNCTBUS, KONTMMECTBO M BENMUYMHY yNnyulLleHUN NpoekTa, HeobXoanMbIX Ansl AOCTUXEHUSA Lienen HaaeXHOoCTH
NpoAyKUMKU 3a nepuom paspaboTkn NpoekTa.

Mopaenb Ans nnaHMpoBaHUA NOBLILLEHUA HaAeXXHOCTU OCHOBaHa Ha uaeanvusnpoBaHHOW KPpUBOW MOBbLILLIE-
HUA HAOEXHOCTU, COOTBETCTBYIOLLIEN CTeNeHHOMY 3aKOoHY. [1peanonoxeHwe, YToO NOBbILLEHME HAOeXXHOCTU Ha
aTane NpPoeKTupoBaHUA ONUCLIBAeTCA CTENeHHbLIM 3aKOHOM, OCHOBAHO Ha TOM, YTO OBbIMHO pPeXUMbl OTKasa C
CaMbIMM BbICOKMUMW WHTEHCUBHOCTSIMU OTKA30B 3apaHee U3BeCTHbl, a NMOopAOOK CHWXEeHUSI BEePOATHOCTU KX
NOSsIBNIEHNA COOTBETCTBYET 3KBUBAJNIEHTHON MHTEHCMBHOCTM OTKA30B AN 3TUX PEXUMOB OTKA30B (MPUYMH)
(FOCT P 51901.16).

6.2.3 9Tan NnpoekTUpoOBaHUA

OueHkn n moaenupoBaHne HagexxHoct FMEA/FTA BbINONHATCA ANA onpeaeneHns HaaeXXHOCTU Npo-
OYKUMM Ha pPasnUYHbIX CTaausax paspaboTKM NpoekTa, a Takke UASHTU(PUKALUMU U COKPaLLEHUs PEeXMMOB
OTKA30B, YMEHbLLEHUs X NOCNeaCTBUN, KOTopblie MOornu Dbl NpeacTaBnAaATb NOTEHUManbHy npodbnemy Ans
akcnnyatauum npoaykumn. CokpalleHne pexXxmuMoB OTKa30B U COOTBETCTBYIOLLUUX MPUYMH UNU MUHUMU3ALMA KX
nocneacTBMy cnocobCTBYIOT NOBLILLIEHUIO HAAEXHOCTU NPOAYKLINW.

AHanus pexumoB 1 nocneactemv otkasos FMEA (ITOCT 27.310) npu npoektTupoBaHUM O0IMKEH BbINOJ-
HATLCA ANS KaXXAoro BMaa npoaykuum n obecneunBaTb OLIEHKY BCEX PEXMMOB OTKA30B WU COOTBETCTBYIOLLIUX
NPUYKH, BKIMIOYasA BEPOATHOCTU UX NOSABIIEHUS.

[nsa oueHkn BepoSATHOCTU OTKa3a Unn BePOSATHOCTU He30TKasHOM paboTbl CUCTEMEI B LLeNOM OTAEeSbHbIe
PEXNMbl OTKA30B U MX NPUYUHBLI AOMKHBLI ObITb CBA3aHbLI C annapaTHLIMW CpeacTBaMu U NpeacTaBneHsl B BUAe
drakTU4EeCKOU apXUTEKTYPbl CUCTEMBLI. [NA 3TOro MOryT Ucnosib3oBaTbCA TPaAULMOHHbIE METOAbl MOAENUPO-
BaHUA HaeXHOCTU ANA npeacraBneHus CTPYKTYpbl annapaTHeIX CpeacTB, B TOM YUChe PyYHble, C NPUMEHe-
HUeM NpPorpaMMHbIX CPeacTB Mo NPOrHO3UPOBaHUID HAOEXHOCTU UMW C UCNONb30BaHMEM NMOCTPOEHUA OepeBa
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HencnpaBHocTeun (TOCT P 51901.13 uF'OCT P 51901.5). AHann3 gepeBa HencnpasHocTen (FTA) BbINONHAIOT
BPYUYHYIO UMM C UCMONb30BaHMEM NMporpaMmMHoOro obecrnedeHus.

FTA saBnseTca HUCXOOALWMM aHANM3oOM U BbISBNAET BCE BO3MOXHLIE NYTU HEMCNPABHOCTEN, KOTOpLIE
MOMyT NPUBOAUTDL K OTKa3y OTAeNbHbLIX O/TOKOB C NOMOLLLIO KIlanaHoB 6oree HU3KOro YPoBHS, NpeacTaBNALWLMX
PEXMMEI OTKA30B NporpaMmMHOro obecneveHnsa Ny annapaTtHbiX cpeacTB. [oTeHunanbHbie NPUYKHBLI PEXVUMOB
OTKa30B OObLIMHO NpeacTaBnAT OCHOBHLIMU COOLITUAMU C COOTBETCTBYHOLLEW BEPOATHOCTLID MOSBEHUS.
3HavYeHWe BepOATHOCTU, COOTBETCTBYIOLLIEe BeplunHe cobbITUn, NO3BONSET onpeaensaTs BEPOATHOCTb OTKa3a
(BeposATHOCTb ©e30TKasHoOM padoTbl) npoaykuuu. [penmyLLecTBo MeToA010MMn Ncnonb3oBaHns FTA cocTtouT
B TOM, YTO aHaN13 peXXMMoB OTKA30B 1 MoAenupoBaHne HaaeXXHOCTU BbINONHAKTCA OAHOBpeMeHHO. CaMoCTO-
ATeNbLHOro MoAEeNMPoBaHNA HaOeXHOCTU He TpebyeTcA, a U3MeHeHUs NPOoeKTa Nerko yvecTb.

[na onpeneneHns NPUMOPUTETOB COKpaLLEeHUS PEXUMOB OTKA30B UMW CHMKEHUA BEPOATHOCTU UX NOSB-
NIeHNA OLIeHUBAIOT BENTMYMHY U TAXECTb NOCNeacTBUN OTAENbHLIX PEXUMOB OTKA30B U UX NpUYKH. [proputeT
cneayeT oTAaBaTb NMPUYUMHAM PEXMMOB OTKA30B, KOTOPble BNUAIOT Ha ©e30nacHOCTb U MMEKOT 3HaYUMYLO
BEPOATHOCTL NOABNEHUS. PeXXnMbl OTKa3oB, KOTOPble ABNAIOTCA KPUTUYECKUMIW O 3KcnnyaTauum npoaykuum
N UMEKOT BbICOKYHD BEPOATHOCTL NOSABNEHUSA, Taloke OTHOCAT K NPUOPUTETHLIM. BO3MOXXHbLIM peLleHUEM MOXET
ObITb N3MEHeHNe HaaeXXHOCTN KOMIMOHEHTAa, eCliM OHa UMEEeT CyLLIeCTBEHHOe BNUsAHME Ha HAOeXXHOCTb CUCTEMB
B LienioM unu ee 6roka. lNpaBunbHbIN BLIHOP KNoYeBbIX KOMMOHEHTOB rapaHTUpPYeT, YTO KOMMOHEHThI, KOTOpLIe
CYLLIeCTBEHHO BNUAIOT Ha OYHKLMX NPOAYKLUWW, UMEIOT TpedbyemMyto HaaeXXHOCTb. HageXXHOCTb 3TUX KOMMOHEH-
TOB OObLIMHO BbLIMUCHAIOT HA OCHOBE AaHHbLIX PeCYPCHbIX UCMLITAHUW, NOMyYeHHbIX OT U3roTOBUTENEU KOMIMO-
HEHTOB C Y4€TOM YCITOBUM UCNONbL30BaHUA NPOAOYKLUN.

CokpalleHne peXXuMoB OTKA30B SABNSAETCS pe3ynbTaTOM TeCHOro COTpyaHMYeCcTBa NMPOEeKTUPOBLLVKOB W
cneuuanncToB Mo HaaeXHOCTU B NMOUCKe pelleHUM NOBbILeHUS HaOeXHOCTU npoaykuuu. Takoe pelleHue
MOXET BKOYaATb U3MEHEHMA NMPoeKTa U KOMMOHEHT, orpaHuyeHue OONYyCTUMBLIX 3HAaYeHUU XapaKTepUCTUK
KOMMNOHEHTOB, U3MeHeHNe KOMMNOHOBKU TENJOBLIX PEXUMOB U Apyrue pelleHns. CokpalleHue peXxXMMoB OTKa-
30B CNOCOOCTBYET NOBLILLEHUIO HAAEXHOCTU NPOAYKLVW.

BmMecTo aHannTu4eckoro onpeneneHnsa HageXXHOCTU KOMMOHEHTOB MOIyT NMPOBOAUTLCA UCMLITAHUA Ha
HaaeXHOCTb. KOMNOHEHTLI MOryT ObITb 3NEKTPOHHLIMW KOMMOHEeHTaMK, 610KaMU N NOACUCTEMAMM NMPOAYK-
LMK, a UCNbITAaHUA MOIYT NPOBOAUTLCA ANS onpeneneHna HasHavyeHHOW HapaboTkM, Ha3HAYeHHOro pecypca
NN BbINONTHEHNS 3a4aHUA. 3TO OCODEHHO NMONes3HO B CrydasXx, koraa npoektupyemMasi npoayKuma BKNIOYaeT
MHOIO NOKYMHbLIX KOMNOHEHTOB. /ICnbiTaHUA B 3TOM Cny4yae npeaHasHaveHbl 4519 NoATBEPXXOEeHUA HaOeXHOCTU
KOMMOHEHTOB B COOTBETCTBMU C NpodounemM UCrnonb3oBaHUA NPoaYKLIMA.

dopmMarnbHbIM 1 HedbopManbHbLIM aHaNu3 NPoeKkTa NpPu peLleHNn yKka3aHHbIX BONPOCOB HAAEXHOCTU CMo-
cobcTByeT TeCHOMY B3aMMOOENCTBUIO MPOEKTUPOBLLUMKOB U CNeuuanucToB MO HAAEXHOCTU AN CO34aHuA
bonee HagexHon npoaykumn (MOK 61160 [4]).

OueHKa peMOHTONPUroagHOCTU AO0MKHA NOATBEPAUTL PasyMHYI0 TPYAOEMKOCTb M CTOMMOCTb TEXHUYEC-
KOro oocny>kuBaHnsi NpoayKUuMn. 3TN ENCTBUA He cnocobCTBYIOT HENOCPEACTBEHHOMY MNOBLILLEHUIO HAaOeX-
HOCTW, HO NO3BONAIOT COKPATUTL KONMYECTBO OTKA30B, KOTOPbIe MOryT noTpedoBaTb OOLLMPHOro TEXHUYECKOro
obCny>XnBaHus.

MOHUTOPWHI NOBbLILLEHNA HAOEXHOCTU COCTOUT U3 NOCTPOEHUA rpadorka OOCTUMHYTOU Ha4EeXHOCTU NPOo-
OYKUMU B COOTBETCTBUM C OLleHKaMW, NMony4YeHHbIMU B npolecce NpoeKTUpoBaHUA, NpoBeaeHuss BpeMs OT
BpeMeHWN ynyJlleHUn npoekrta (USMeHeHWN) U CpaBHEeHUSA MNONYYeHHOro rpauka ¢ Moaenbi NOBLILEHUSA
HaOeXXHOCTH, 3annaHupPoOBaHHOW ANA nNpoaykuun. Torga niodble AencTeus, HeobxoanMble ANSA OOCTUXKEHUS
3anfiaHWPOBAHHOIO NOBbILLIEHUA HAOEXHOCTHN, MOXXHO BbINOJTHATL CBOEBPEMEHHO.

6.2.4 Ctapgusa noaAroToBKU NpPoOU3BOACTBA U U3rOTOBIIEHUS

McnbiTaHUA KOMMOHEHTOB U CUCTEMbI B LIENOM AN TEXHUYECKOW OLIeHKM NMPOU3BOACTBA, Banuaauuvu,
ynydLlleHU NpoekTa Unn 3ameHbl KOMMNOHEHTOB, a Taikoke 3annaHupoBaHHbIE UCMBITAaHWUA Ha NOBbILLEHWE Ha-
OEXHOCTU ABNSAKTCA YacTbio NocneaHnxX 4eUCcTBUN 00 Ha4vana Nnpon3BoacTBa NPOAYKLMN.

TwaTenbHbIN OTOOP BO3OEUCTBUIN OKPYXaloLlen cpeabl MOXET ObiTb caenaH Ha ONbITHLIX obpasuax ans
OLIEHKW NOJTHOTbI NPOU3BOACTBEHHLIX NPOLIECCOB UMM Ha 0bpasLax NPOMbILLAIEHHON NapTUU AN ynyJlleHUs
npoLecca Npon3BOACTBA.

BannaauuvoHHbIe UCNbITaHMUA NPOBOAAT HA 3Tanax NoAroToOBKM NPOM3BOACTBA MU N3rOTOBEHUA NPOaYK-
LM ana Banvaaumny UCnonb30BaHUA MPOOYKUMM B KPUTUYECKUX YCIOBUAX 3KCNyaTauuu U OKpYXaloLlew
cpenpbl.

cnbiTaHWA Ha NOBLILLEHWE HAOEeXHOCTU — 3TO 3anfaHMpPOBaHHLIU Npouecc Ansa aeHTUOUKaALUKN PeXu-
MOB OTKa30B NPOAYKUMW, He uaeHTUMUMPOBaHHLIX Npyn bonee paHHUX nccnenoBaHusX. [MoCKONbKY 3TO OAVH
N3 MEeTOA0B MNOBLILLEHUA HAOEeXHOCTHU, OH onucaH B 6.3.

PecypcCHble UcnbITaHMA NPOBOAOAT, NPU HEOOXOAMMOCTHU, ONA onpeaeneHus pecypca Unu HaaeXHoCTU
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npoayKuun. YacTto OHM NPOBOOATCA HA KOMMOHEHTAaX, KOTopble He BbiNu NpoBepeHbl N3roToBUTENEM U Heob-
XOOWMbI ANA 3aMeHbI B NpoLecce ynyudlleHNsa NPoeKTUpyemMon NpoayKLUMN.

OTyeT 0 HaJEeXHOCTU HeobXoanM Ans perncTpauvn n OKYMeHTUPOBaHUA BCeX 1EeUCTBUN, OTHOCSILLIMXCS
K aHanua3y HageXHoOCTU NpoayKuMK, NpoBeAeHHbIX YIydlleHUW, NCNbITaHUA N UX pe3ynbTaToB, AOCTUTHYTOrO
NOBbLILLEHNA HAZEXHOCTU U BCeX pe3yrnbTaToB UccneaoBaHUW, KOTOPbIEe MOMYT UCNOSb30BATLCS NPU NPOEKTU-
POBaHUW OPYron nNpoaykKLuu.

6.2.5 Ctaaua akcnnyatauum npoayKuumu

Cnepyet yaenaTb BHUMAHWE HADMIOOEHMIO U aHANM3y OTKA30B B NMpoLecce 3KkcnnyaTauun. 3TN OTKA3bl
OOIMKHbI (PUKCUPOBATLCA, TaK KaK OHU MOIMyT UCNONbL30BaTLCA Npu paspaboTke HOBOM NPOAYKLUMM Ha CTaguwn
KOHUenuuu, Npy NpoBeaeHNN yRyulleHU 3KcnayaTupyemMon npoaykumm, nepecmMmoTpe NpoekTa unm npu BeBe-
OEHUN 3aMeEH.

[loBbiLLEHWE HAOEXHOCTU 3KCNyaTupyemMon npoaykuum onucaHo B pasgerne 7.

6.3 lecTBUA NO NOBLILWEHUIO HAAEXXHOCTU Ha CTaaAUM Banvuaauum

Ha ctaauv Banuaauum npoBOAAT OLIEHKY NPOAYKLUMU C TOMKK 3peHns nonb3oBaTtens. PesynbTaTtsl UCMbI-
TaHWN Ha 3TON CTaaun TPYAHO UCNOSb30BaTh ANA KONUMYECTBEHHOW OLIEHKWU MOBbILLEHUS HaAEeXHOCTU, eCcnu
TONbKO YCNOBUS UCNbITAHUA He BbinNn NpeaHasHaveHbl AN MOAENMPOBAHUA YCNOBUIM SKCNyaTauum nNpoaykK-
uvn. Ha ctagmu Bannaauum npoaykUus 4acTo UCMNONb3yeTcs NepcoHanoM U3roToBUTesns Unv BblbpaHHbLIMY
3aKasymkamun (onbiTHaA sKkcnnyartauus). [Jaxe, korga pesynbTraTbl 3TUX UCNbITAHUA HE MOTYT NCMNOSb30BaTbLCS
NS KONUYEeCTBEHHbIX OLIEHOK NOBLILLEHUSA HAAEXHOCTU, AEHTU(MNLMPOBaHHbIE PEXMMBbI OTKA30B U Npobnemo
MOIMyT KOCBEHHO, Yepes3 CrNCOK AeNUCTBUN, BNTIUATb HA NpoLIEeCC NOBbILLEHNS HAOEeXHOCTH

6.4 AcnbiTaHMA Ha NOBbILWEHWe HaAeXHOCTM

6.4.1 O61wMe NnonoxeHun

B npenenax peanbHbIX 3KOHOMUYECKUX 3aTpaT U orpaHUveHU BpeMeHU He Bce cnabble mecta MoryT
ObITb yCTpaHeHbl. CucTemMaTuyeckue U oCcTaTouHble HeyCTPpaHeHHbIe crnabble MecTa onpeaensioT NOTOK OTKa-
30B NN BEPOATHOCTb OTKasa NpoeKkTupyemMon npoaykumu. Llenb nporpaMmmbl NOBLILLEHNA HAOEXHOCTU Npw
NPOEKTUPOBAHUN U HA CTagUM UCMLITAHUA — YCTPaHeHne CUcTeMaTUYeCKUX cnadbiX MECT UNU CHWKEHUe
BEPOATHOCTUN UX NOSIBNEHNA A0 YCTAaHOBMNEHHOro 3HaveHns. Heob6xoaMMocCTb BeINONTHEHUA cneLmanusnpoBaH-
HOW NPOorpaMmbl UCTNbITAHUMA Ha NOBbLILLIEHWE HAOEXHOCTU onpeaensieTca cneaywmMyn OCHOBHLIMU NPUYMHAMM:

a) HeobBXOOMMOCTLIO NPOAOIMKEHNA NOBLILLEHNA HAAEXHOCTU NPOAYKLWN, NoABepras ee YCroBUAM YCKO-
PEHHOWN 3KCnyaTauuv Ans BeisiBNieHNA cnabbix MecT, KoTopble Bbinn He 3amMeveHbl NpY aHanuae NPoeKTa;

b) TpeboBaHMeM 3akasumka AeMOHCTPaLU HAAEeXHOCTU npoaykKuun. B aToM cnydae knaccudeckas fe-
MOHCTpaUUAa HAOEeXHOCTU C YCTAHOBMEHHOW NPOAOMKUTENbHOCTLIO UCMLITAHUW 3aMeHSsIeTCs cneuuanusnpo-
BaHHbLIMW UCMbITAHUSAMW HA NOBbLILLEHNE HAAEXHOCTU, AONYCKAKLWMMU yyuLLleHUs1 NPOAYKLMA U B TO XXe BpeMs
NO3BONAKLLMMM NOATBEPOUTL ero Tpedbyemyo HaaeXHOCTb. OTU UCTbITAHUA MOMYT UMeTb BUA, Nepuoaa npu-
PaboOTKN NN NPUEMOYHBLIX UCMBLITAHUN C NPOOOINKUTENLHOCTLIO, YCTAHOBMNEHHOW B KOHTPAKTE.

O6bIMHO 0bLee BpeMs UCNbITaHUM A1 COBEPLLUEHCTBOBAHUSI HAAEXXHOCTU 3aBUCUT OT NapamMeTpa NoTokKa
oTKa3o0B (unn MTBF), aeneHHoro Ha koaduumneHT yckopeHus (M3OK 60300-3-5[1]), ecnu HapeXXHOCTL He Dbina
yrydlleHa ¢ NOMOLLIbID aHaNMUTUYEeCKX METOA0B U UCNbITAHWUN, HanpaBJfieHHbIX Ha BbISIBIIEHNE BO3MOXHbIX
PEXUMOB OTKA30B B noacucTemax unum 6nokax.

OpraHn3auUnoHHbIe YCUINUS, UCMNOSIb3yeMble B UCMbITAHMAX Ha NOBbILLEHNE HAaAeXHOCTU, — 3TO OTYeT 06
OTKa3ax U CUCTEMa KOPPEKTUPYIOLLNX OeNCTBUW, Ha3biBaeMble UHOrOa aHanm3oM otyeTta o6 oTkaszax U cucTe-
Mo KoppekTupyrowmx aencteum (FRACAS). 3To cuctema 3akpbITOro UUKna, Korga aHanmsvpyrlT KaXkabIv
3aperncTpupoBaHHbIV OTKas. Ecnu ycTaHOBNEHO, YTO OTKA3 CBA3aH C NPOEKTOM, TO OnpeaensioT KOPPEeKTUPYHo-
LLiIe AeWnCTBUA AN yNyuLLEeHNA NPoeKTa U COKpaLLLEeHUS KonnyecTBa OTKa3oB. JTa CUcTemMa AonyckaeT akTUBHOe
NOBbILLEHNE HAAeXXHOCTN 3a CHET YCTpaHeHNs HeaopadboToK. KoppekTupytowine 0eUcTBUS NPOBOASTCA TONMbKO
nocne sanuaauvn AencTBUM NO YMEHbLLLEHUIO KoNuvecTBa OTKa30B.

6.4.2 NnaHMpoBaHMe UCNbLITaHUN

6.4.2.1 Ob6LMe NonoXxeHus

[Ona obecnevyeHnss cBoeBpeMEHHOW NOCTaBKM BCexX HeobxoammMbix 06BHLEKTOB U cpeacTB NiaHUpOBaHME
NCNbITAHUW Ha NOBLILLEHNE HAAEXHOCTU A0MKHO HAYMHATLCA Ha paHHeW CTaauu BbiNONTHEHUS NporpamMmel. [pwu
NOAroToBKe NnaHa NCNbITaHUW NPorpamMmmMbl NOBLILLEHNA HAOEXHOCTU, HEOOXOANMO NPUHATL PeLLleHNst OTHOCU-
TenbHO:

- KONW4eCcTBa UCMbITYEeMbIX OOBLEKTOB KaXXOoro Tmna u ctatyca/nepecMoTpa COOTBETCTBYIOLLIEro NPOEeKTa;

- cnbiTaTensHoro obopynoBaHus (CTaHOapTHOrO U cneumanbHOro);

- 3anacHbIX Yacten (Moaynen n KOMNOHEHTOB);

- cpeacTB obecneyeHns ycnoBun U NCNbITAaHUIA OKPYXKaloLLen cpenb;

- OXXnaaemMomn NpoaomKMTENbLHOCTU NPorpamMMbl B KaneHaapHOM BpeMeEHU U HapaboTke;
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- TPYOOBLIX PeCypCcoB A1 NOArOTOBKU, UCNbITaHW, 0OMeHa UHGbopMaunen, peMOHTa, aHanusa, uccne-
OOBaHUN U MOOUMUKALIUW.

6.4.2.2 Konn4yecTBO UCMbITYEMbIX OOBLEKTOB

YBenuyeHne konmvectesa 0gHOBPEMEHHO UCMbITyeMbiX OOBLEKTOB AenaeT BbIOOpKY Donee npeacraBuUTeSb-
HOW. YTOOLI NONyYnTL CylLluecTBeHHoe obllee KONMMYeCTBO OTKA30B B pasyMHOe Bpems, HeoOXoaMMo UCMLITaTb
bonbLlee konuy4ecTtBo 00bLekToB. OOLIMHO 3TO NpueMnemMmo ans 00LEKTOB C HA3KOU CTOMMOCTBLIO U HEOONbLLLVMMW
reoMeTpuieckKuMmn pasmepamu. OgHako BaXXHO rapaHTMPOBaTh, YTO UCMbITaHNA DOMNLLLONO KoNMdecTsa OOBHLEKTOB
NO3BONAT COKPaATUTb MPOOOIMKUTENBHOCTb UCTLITAHWIA. [losiBNeHne HEeKOTOPLIX OTKA30B 3aBUCUT OT BpPEeMEHMU
(HanpuMep, OTKa30B, Bbi3BaHHbLIX U3HOCOM), W COKpaLlleHMe BpeMeHN UCTbITaHUKW, Aaxe Npyu Hanuium 00nbLLIOro
KONu4yecTBa UCMLITYEMbIX OOBLEKTOB, HE NO3BONAET 3TUM OTKasaM NPosiBUTLCA. [10 3TON NpUynHE MOXXHO OrpaHu-
YNTb KONMUYECTBO UCMLITYEMBLIX OOBLEKTOB U HAa3HaYMUTL OOCTAaTOMHOE BPEMS YCKOPEHHbIX NN OPYrMX UCTNLITAHUA.
HamHoro 6onee 6e3onacHbIM NoaxXo4 COCTOUT B TOM, YTOObI COKPaATUTL KPUTUYECKUE YPOBHU U [IONYCTUTL KONU4e-
CTBO OTKA30B, onpenensiemoe TpeboBaHUSIMM K IOCTOBEPHOCTU pe3ynbTaToB UCTBLITAHUMN.

6.4.2.3 YCKOpeHHbIe UCMbITaHWUA

[TockonbKy cnabble mecta 0ObLIMHO NPOABNSAIOTCA Yepes3 OTKa3sbl, B NPOorpaMmMy noBbiLLEHUSA HAOEXHOCTU
BKJTIOYAKT CTUMYNALUIO NOABNEHNA OTKA30B, UCKIMIOYEeHNe UNU CHWKEeHNne BePOATHOCTU NOABIIEHNS OTKA30B,
KOTOpPbIE BbIABAAIOT cUCTeMaTveckue cnabble mecta. OgHako npeaHamepeHHasa CTUMynaumsa 0ObIMHO NpUMe-
HAeTCcA B nabopaTopHbIX UCTMLITAHUAX, @ HE B 3KCnyaTauuw.

BbIOOp COOTBETCTBYIOLLMX BO3OEWUCTBUN OKPYXaloLlen cpeibl AN CTUMYNUPOBAHUA OTKa30B OOJMKeH
npoBoauTbcA B cooTBeTcTBMU ¢ MOK 60605-2 [2]. na ctumynmMpoBaHUA NOSABNEHMA OTKas3oB HeobXoaumo
NMPUMEHATb MEeTOAbl YCKOPEHHLIX UCNbITaHWNW. [1py 3TOM HEOOXOAUMO YYUTbIBATL SKCTPEMaAribHbIe 3HAYEeHUS
XapaKTepPUCTHK NMPoeKTa, KOTopble He A0MKHbI ObITh NpeBbilLeHbl. ECnn npoekTHasa cneun@ukaunsa coaepxuT
3KCTpeMarbHble 3HaYeHNA napaMeTPoB OKpyXatLen cpeabl (bonblLue nnm paeBHble NapaMeTpaM OKpYXKaloLLen
cpenbl ANs HEKOTOPbIX KOMNOHEHTOB UM MaTepuarnoB), TO 3TU 3HAYEeHUA NapaMeTPOB OKpYXatloLlen cpeibl He
OOMKHbI NPUMEHSATLCA B TeMeHue crneunanusnpoBaHHLIX UCMbITAHMA Ha NOBbILLEHUe HaaeXHOCTU. OTo Tpebo-
BaHWe AOJMKHO BLIMONMHATLCA AaXe B TOM CryJyae, eClnv COOTBETCTBYHOLLME KOMNOHEHTLI U MaTtepuarnbl MOTyT
NPOTUBOCTOATb 3TUM 3KCTPeMaribHbIM Harpyskam B TedeHue KBanndoukauMoHHbIX UCTMbITAHUW C OrpaHNYEeHHON
NPOOCIKUTENBLHOCTLIO. Hanpumep nspenve, copepXalliee 3NeKTporIuTUYecKMe KOHAEHCAaTopbl, paccyUTaH-
Hble HA HOMWHaNbLHY Temnepatypy 85 °C, MOXeT BbiAaepXaTb BbICOKOTEMMNEPATYPHLIE KBaNMPUKALMOHHbIE
ncnbitTaHusa 0o 85 °C, HO Te Xe caMble KOHOAEHCATOPLI MOMyT OTKasaTb NpU yBenM4YeHHOW BbiOoepKKe C TOM Xe
caMon TemnepaTypou B npoLecce UCMbITaHUA Ha MNOBLbILIEHME HageXHoCTU. Paboume HanpspkeHus Talkoke
OOMKHbI ObITb YCUNEHLI, HO HEe A0MKHbI NPeBbILLaTh MAaKCUMYM Harpy3km KOMNOHEHTOB B UCTLITYEMOM N3Oeruu.

HanpsbkeHns OT BO3ENCTBUSI OKpYXKaloLLen cpenbl N paboumne HanpshkeHUs NOMKHbl COOTBETCTBOBATL
YCINOBUSIM UCMONb30BaHUA 06bekTa, HoO MoryT ObITb NpeaHa3HaveHbl ANA YCUNEHHOro BbIABIEHUSA CKPbITbIX
cnabbix mecT. HeobxoamMmo nposiBUTb OCTOPOXXHOCTbL, YTODOLI HE BBECTHM MEeXaHN3Mbl OTKa3a, HeTUNUYHbIe ANS
HOpPMAaSibHOr0 MUCMNOSb30BaHUA, YTO MOXET caenaTtb MateMaTUYecKyl Moaernb HeagekBaTHoW. OTaenbHas
TEXHUYECKasa OLEeHKa Unn KBanugukaLuoHHbIe UCTILITAHUSA B KPUTUYECKMX YCIOBUAX, €CINU OHU MPOBOAATCSA,
ABNSAIOTCA UCTOMHMKOM AOMONMHUTENbHbIX AaHHLIX 00 OTKa3ax. Tun 1 cTeneHb NCNoNb3yemMoro YCuneHusi Harpy-
30K MOIyT U3MEHATLCA B COOTBETCTBUU C YPOBHEM HNOKOB.

UTobbl rapaHTUpoBaTh OOHapyXeHue BCcex OTKa30B, KpOMe UcTbITaTenbHOW cneumndukaLmm, B npoLlecce
NCNbITAHUW OOIMKeH ObiTb paspaboTaH NOAPOOHLIN rPadoUK UCMbITAHUMA HA 3PAEKTUBHOCTL. ECnn anemMeHT
nMeeT BCTPOEHHOE nporpaMMHoe obecneveHue, To rpaouk UCNbITaHUIA AOMMKEH OXBaTblBaTbh BCE BO3MOXHbIE
peXUMbl paboTbl U UX KOMOUHaLINW.

6.4.2.4 I'poaomKNTenbHOCTb BLINONHEHUA NpOorpaMMbl

Bpems, Heobxoaumoe ansi AOCTMKEHUS 3aAaHHON HAOEXHOCTU, MOXET ObITb CMPOrHO3MPOBAHO TOSBLKO
Ha OCHOBE AaHHbIX NpPoLsioro onbita (CobCcTBEHHOro MnNu onyonmMKoBaHHOro) ¢ NOMOLLBIO MOAENUPOBAHUSA
NOBbLILLEHNA HagexXHoCcTN. MatemaTtrnyeckue Moaenn rno3BonsAT CMPOrHO3NpoBaTbh KONIMYECTBO OTKA30B, OC-
HOBbIBASACh HA OLIEHKaxX NapaMeTpoB MOAErNM, Nofy4eHHbIX No NpeabiayLMM nporpaMmMmam. 3ToT rpadouk 3aTem
KOPPEKTUPYIOT, YTODbl y4eCTb AONONHUTENbHbIE OTKAa3bl, TO €CTb HeYMeCTHbIe OTKa3sbl, U MOBTOPEHUEe CUCTe-
MaTUYECKUX OTKa30B, BbI3BAHHOE Hannimem octaBlumxcs cnabbix mect. Heobxoaumo oueHUTb cpedHee Ka-
neHpapHoe BpeMsi BOCCTAHOBMNEHUS W NpoBedeHus MoaudpuKauun, a Takke Heobxoammoe BpemMsi Ha
HenpeaBuaeHHble OOCTOATENLCTBA, CBA3aHHbIE C NONIOMKaMU 0bopyaoBaHUs, 60ne3HbLI0 NepcoHana v T.4.

KaneHoapHoe Bpemsi Bcen nporpamMmbl A0MKHO BbITb CYMMOW:

- Tpebyemon nofiHON HapadoTKn, NPUBEOEHHON K KaneHOapHOMY BpPeMeHU COrflacHO MakCUMarbHOMY
KonndecTBy pabo4vnx YacoB B Heaeno (Unn Mmecsu);

- NONTHOIO BPEMEHU BOCCTAHOBINEHNS BCeX OXXUOaeMbIX OTKa30B;

- MONHOro BpeMeHn MmoanukaLumn, HeobxoaAUMbIX ANSA YCTPaHEHNS BCEX OXXNAaeMbIX CUCTEMAaTUYECKNX
cnadbiX MeCT.
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6.4.2.5 [NNnaHoBOE NOBbLILLIEHNE HAOEeXHOCTU U MOHUTOPUHI

[lonb3oBaTenb OOMKeH onpenennutb LieneBoe 3HaYeHne nokasatens HageXHoOCTU AnA UCNbITyeMoro
obopynoBaHus.

[na oueHkn npoaBwWXKeHUN B NOBbLILLEHUN HAOEXHOCTU NPU BbINONTHEHUWX NporpamMmMbl HEODX0AMMO Noa-
FOTOBUTb NSIAHOBYIO KPMBYHO NOBbILLEHNA HaAeXXHOCTU. OHAa NOKaXKeT HaAeXHOCTb, OXXUJaeMylo B YKa3aHHbIX
TOuUKaxX NporpaMmmMbl B eAUHMLIAX KaneHaapHoro BpeMeHu unn HapaboTok. Ecnu nporpamma pasduta Ha oTaenb-
Hble 3Tanbl BPpEMEHW, TO 3TU TOUKN MOIyT coBnaaaTh C KOHLIaMU 3TanoB.

[ITnaHOBOE NOBLILLEHNEe HAOeXXHOCTU onpenensioT ¢ NOMOLLbLID naeanm3npoBaHHOW KPUBOW NOBbILLEHUS
HaaeXXHOCTU, KOTOPYIO CTPOAT HAa OCHOBE NpUHATOU MaTemaTtmndeckon mogenu FOCT P 51901.16. NapameTpeol
3TOW KPUBOW OTpaXalT peanbHy CKOPOCTb NOBLILLEHUS HAAeXHOCTU U onpenensaTcs Ha OCHOBE Npeabiay-
Liero onbiTa. ECnn nmerTca oTAenbHbIe 3Tanbl, TO B Npeaenax KaXaoro atana AomMKHa ObiTb yCTaHOBMEHA
CBOS LieNnb. B ykasaHHbLIX TOYKaxX NporpaMmMbl (pakTU4ecKkoe NoBbilleHne HaaeXHOCTU O0IMKHO CPaBHUBATLCA C
3anfaHWPOBaHHbLIM MOBbILLEHMEM (MOHUTOPWHI NOBLILLEHUS HAOEXHOCTN).

6.4.3 OcobeHHOCTU ANA HepeMOHTUPYEeMbIX, HeBOCCTaHaBNMBaeMbIX OO beKTOB U KOMMOHEHTOB

[TPMHUWNbI, KOTOPbLIE NPUMEHSINTCA K NporpaMmMe noBbILLEeHNSA HAOEXHOCTU PEMOHTUPYEMbIX OOBLEKTOB,
TaKke NPUMEHSIOT K nporpaMmMe NoBbILLIEHUS HAOEXXHOCTU HEPEMOHTUPYEMBIX U HEBOCCTaHaBNMMBaEeMbIX 00bL-
EeKTOB U KOMMOHEHTOB. VIMeloTcsA, 0aHaKo, HEKOTopble pasnuuns. B 3Tom criydyae Hanbonee ncnosrb3yemMbiMM
NnoKasaTensaMm Haae>XHOCTU ABNAITCA UHTeHCUMBHOCTb OTKasoB U MTTF.

O6BLeM Kaxxaon ucnbiTyemMon BblIDOPKKU OAHOro TMna OoObLEKTOB A0MKEH ObIThb Kak MOXHO bonblue. OTKa-
3aBLUMW 3NEeMeHT He A0MKeH 3aMeHATbCA. [nsa BbiABNEHUA BCEX CKPbIThIX CrnabbliX MeCT UCNbITaHUA OOKHbI
nNpoaoMKaTbCA napannenbHO C aHanu3oM CUCTeMaTUYeCcKMX OTKas3oB. [nsa ycTpaHeHus cUucTemMaTU4vecKuX
OTKA30B AOMKHA NPOBOAWTLCSA KOppeKTUpyLlaa Mmoandukauma obbekra, nocre KOToOpou BCA UCTbITyemMas
BblIOOpKa AomkHa AopabaTtbiBaTbCA B COOTBETCTBUM C MoaudUKaLmen. cnbiTaHna A0MKHBI BO3OOHOBUTLCS
ansa npoBepku 3pMEKTUBHOCTU 3TOM U ApyrUxX MoauduKauuv U nNpoaomKaTb BbIABNATL CKpbIThle crnabble
MecCTa. B HEKOTOPLIX cnyvasax MOXeT OblTb NPUHATO pelleHne NPOoAOIMKUTL UCTLITAHUA Aaxe B TOM chnyuae,
Koraa HadaTbl UICNbITAHMA NOCHe HOBOro nepecMoTpa NPoekTa, YTODLI BLISSBUTbL OTKAa3bl, KOTOPLIE NPOUCXOAAT
TONbLKO Npu 6onee ANMHHOW HapaboTke (Hanpumep, CBA3aHHbIE C U3HOCOM).

Ecnv n3Hoc o6LeKTa sBNsieTCA CyLLECTBEHHbIM, TO yny4lleHue COCTOUT B YBeNnn4eHun pecypca obbekTa
(napamMeTp NonoxeHusa pacnpeneneHns Benbynna) n B ymeHblLLeHUN n3aMeHeHU pecypca (napameTp doopMbl
pacnpeneneHuns Benbynna). 3t gencTeua TpebyloT NpUuMeHeHUs Apyrnx MeTOA 0B aHanu3a, Takux Kak aHanums
Benbynna, MGK 60605-4 [3].

6.4.4 Knaccudpukaumsa oTkason

Knaccbl 0TKa3oB, NPUYUHbLI KOTOPbIX CKPbITbl B MPOEKTe UM KOHCTPYKLUMK, KaK ONncaHo B paspene 4,
SABNAIOTCA HEYMECTHbIMW AN KOPPEeKTUpYyloLen Mmogumukauum, a Takke ana MoaenmpoBaHUSa U OLEHKU MNo-
BblLLIEHUSA HAOEXHOCTU. Ha nepBOM 3Tane knaccudukaumm HeobxoaumMo naeHTUOUUMPoOBaTb U UCKIIOMUTb
HEeyMeCTHbIe OTKasbl. Ha BTOpoM aTane HeobxoauMoO paszfenuTb YMeCTHble OTKasbl HA CUCTeMaTUYecKne U
OCTaTOMHbIe OTKa3bl.

Knaccudgpukaumsa TpedyeTt TEXHUYECKOro aHanusa, OCHOBaAaHHOIo Ha Bcen JO0CTynHOW MHdbopMaLMm nccne-
OoBaHMN. Knaccugukauua NbITaeTcAa npocneguTb Hasaa KOHUENTyanbHY nocneaoBaTenbHOCTb, ONMUMCAHHYIO
B 4.2, TO eCTb OT OTKa3a A0 cnadboro MecTta K Xxapakrepy nepBoHa4vanbHOW NPUYMHDI.

6.4.4.1 Knaccbl HeyMeCTHbIX OTKa30B

HeymecTHble 0TKaabl onucaHel B 7.2.1 M3K 60300-3-5. B 3aBucuMmocTn oT cneuuanbHeIX TpeboBaHUM
KOHKPEeTHBIX NporpamMm (Kak onpeaeneHo B COOTBETCTBYOLLEN cnelnduKkaLum Unm nraHe), HeKoTopble Unuv Bce
TUMNbl OTKA30B, NepeYnCneHHbIe HXKe, MOryT ObITb KnaccnpnumMpoBaHbl, Kak He TpebyloLLne KOPpeKkTUpYIoLLEN
MoAUOUKALIMK, a TaKKe KaK HeyMeCTHbIe A8 OLIeHKW NOBLILLEHNA HaaeXHoCcTu (CM. 6.4.9).

Ecnu oTkasbl noboro u3 cneayowmx TMNOB NpUBOAAT K bonee LWMpPOKUM N3MEHEHUAM 3HAYEHUW Haaex-
HOCTU (Hanpumep, oTKasbl B UHTepdrencax, cBA3aHHOM oDopyaoBaHUM UNU UCNbITaTeNbHOM 0bopyaoBaHUN),
OHW MOIYT pacCMaTpuBaTbCA KaK YMECTHble OTKasbl AN KoppekTupytoLlien moandukauum B aTnx obnacrsx,
OaXke ecrin OHU ABNSAKTCA HEYMECTHLIMW NO OTHOLLEHWUIO K MaBHOMY 3N1leMeHTY NporpamMmebil.

a) 3aBUCUMbIE OTKa3bl

Ecnn oTka3 paccMaTpuBaeTcsl Kak CUCTEMaTUYECKUIN, TO OH ABNAETCA YMECTHbIM.

b) OKkcnnyaTauWoOHHbIE OTKA3bI

Ecnun oTka3 paccMaTpuBaeTcs Kak CUCTEMaTUYECKUIN, TO OH ABNAETCA YMECTHbIM.

c) OTKas B npoLecce KOPPEKTUPOBKU U yXKe YCTPaHEHHbIN 3a CHeT KOPPEeKTUPOBKN

[lpy Ucnonb3oBaHUM MaTeMaTUYMECKMX Moaenen Ans OLEeHKU NOBbILLeHMA HaOeXHOCTWU, KOHKpEeTHbIe
TpeboBaHMA MOIyT UCKIIOMAaTb UNU HEe UCKNIoYaTb 3TU OTKa3hbl.

d) UoeHTUYHble HeYCTOMYMBLIE OTKa3LI
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[Tocne nepBoro nosiBrieHns nobdoro Tuna OTKasoB TakMe OTKasbl MOryT ObiTb HeyMecTHbIMW. Cnabble
MEeCTa, BbI3blBaOLLIME OTKA3bl, BEPOSATHO, SBMIAKOTCA CUCTEMATUYECKMMN U, cneaoBaTenbHO, YMEeCTHbIMU.

e) OTtkas, TpedbyLnin perynmpoBaHua NN TEXHNYECKOro 00CcnyXMBaHUA (MCNONb3YyeTCA TONBLKO 0ObIM-
HbI onepaTop)

OTKasbl, KOTOPble MOryT ObITb UCMPaBeHbl 3TUMK cpeacTBaMun, MoryT ObiTb HeyMeCTHLI. Ecnn paccmar-
pPUBAETCHA CUCTEMATUYECKNIA OTKA3, TO OH ABMSAETCA YMECTHbIM.

f) KoMNoOHeHTHI, OTKa3biBaloLmMe npy npoeBeaeHun cneumnduyecknx NCnbiTaHUK, HO BLIMOSTHSIOLLIME CBOKO
OYHKLUIO

Ecnn obuwas sdopekTMBHOCTb e ANHMLIbI OO0PYAOBaHNA HE CHU3UNACh, TO OTKa3bl, KOTOPbIE MOIYT ObITh
obHapy>XeHbl B npoLlecce UccneaoBaHns, MOryT pacCMaTpmMBaTLCA KaK HEYMECTHbIE.

g) OTKa3bl, KOTOpPLIE NPOU3OLLIIN NOCHEe YCTAaHOBIEHHOIo CpoKa Cnyobl

OTKa3bl 0OBLEKTOB, NOABEPXEHHbLIX U3HOCY, KOTOpPble OTKa3biBalOT MOCMNe yKasaHHOro MMHMMAarbHOMo
CpoKa cnyobl, MOryT ObiTb HEYMECTHbLIMW.

h)OTka3sbl B npouecce pa3dpakoBKN N0 HAOEXHOCTU

OTU OTKa3bl AOMKHBLI ObITb HEYMECTHLIMM [N OLIEHKW NMOBbILLIEHNST HAOEXHOCTU. OQHAKO OTKas3bl, BLISIB-
NsALLMe HOBbIe cucTeMaTuveckue cnabble MecTta npu pasdpakoBke NoO HAOEXHOCTU, Bceraa TpebyloT nccrne-
OOBaHNA N BO3MOXHO KOppeKTUupytoLien moandoukaumm.

6.4.4.2 Knaccbl yMeCTHbIX OTKa30B

YMecCTHbIe O0TKa3sbl A0MKHLI BbITh KnaccnpuumpoBaHbl Kak cuctemaTnyeckmne Unmn octaTtouHble:

- AN pelieHns 0 HeoHXoaAMMOCTU KOpPEKTUpYIoLLL.en MoandukaLum;

- ANsi HEKOTOPbIX METOAOB MOAENUPOBaHUS NOBLILLIEHNA HAAEeXHOCTH, YTOObl obecneunTb onpeaeneHu-
eM BBO[] KaTeropmm otkasa.

[lpy KNaccu@ukaLuum OTKa3oB NOMNe3HO UCMOoNbL30BaThL CreayLlme OCHOBHbIE NpaBuna:

a) Cucrtematnyeckne oTkassbl

CuctemaTudeckue oTkasbl Nnocne aHanuaa ouandecknx obcToaTenbCTB UMM NpoeKkTa — yCcnoBue Unu
MoAernb OTKa3a, KOTOpble MOryT Bbi3BaTb NOBTOPHbLIE OTKAa3bl. ITO MOXET NoATBepXAaTbCA (haKTU4eCKUMM
NOBTOPEHNAMM OTKa3a nocre A0CTaTOMHO ANNTeNIbHOro BpeMeHu ncnbiTaHn. Hanpyumep, KOMNOHEHT, KOTOPbIN
HaXOAUTCA B YCIOBUAX NOBLILLIEHHbLIX HArpy3oK B COCTOSAHMM crnadoro NoBLILLEHUSA HArpy3oK us-3a olunbku B
NpoeKTe, MOXEeT NPOoSBNATLCA B BUAE TEKYLLLEro 0TKasa B TeMeHue A0CTaTOMHO ANUTenbHOro nepuoaa.

b) OcTaTtouHbIe OTKas3kbl

OcCTaTOuHbIN OTKA3 — 3TO OTKA3, KOTOPLIN HE BbI3bIBAET NOBTOPHOIO OTKasa U NMPUYnHbI HE YKaA3bIBAKOT
Ha TO, YTO 3TO BEPOATHO (HanpumMep, criydamHas omndka macrepa).

Knaccuukaumm AomkHbl NOCTOSIHHO NepecMaTpuBaTbCs, NOCKONbKy bornee nosgHwe cobbIiTs MOryT
NaBaTb HOBble OCHOBAHWA ANA NpoBeaeHus nepeknaccudpukaummn. 31o Hambonee 4acto NPOMCXoanT B CUCTe-
MaTUYEeCKMNX OTKasax kateropuv B (CM. pucyHoOK 8).

6.4.4.3 KaTteropun ymecTHbIX OTKa30B

CuctemaTnyeckmne oTkasbl O0MKHLI ObITb OTHECEHBI K KaTeropusm A unm B:

a) OTKasbl, He CONPOBOXAaKLLMEecss KOPPEeKTUPYy LMY MOaAUMUKALMAMM, NOTOMY YTO OXUAaeMble pe-
3ynbTaTbl HE YCTPaHUNKU Obl NPobnemMbl CTOUMOCTU, BPpEMEHW NN TEXHNYECKNE TPYAHOCTW;

b) OTKa3sbl, cCONpoBOXaaoLMEcHa KoppekTupytowien moagndvkalumen, HanpaBneHHOW Ha npeaoTBpalle-
HVUe X MOBTOPEHMUS.

6.4.5 MNpouecc coBeplIeHCTBOBaHUA HAAEXHOCTU Ha 3Tane UcNbITaHUU Ha NOBbILLeHUe HaAeXHOCTH

Ha pucyHke 8 nokasaHa nocrnenoBaTenbHOCTb BbINONHEHNS ANArHOCTUKW OTKa3a, peMOHTa UNn 3aMeHbl,

Knaccugpukaumm u, npyu HeodxoAMMOCTU, AanbHENLLNX UCCNea0BaHUN U KOPPEKTUPYoLLMX Moandukaumn. ToT
€ CaMbli Npouecc AO0IMKEeH NPUMEHATbLCA U B cnydae, korga UCTOMHUKOM MHGpopMauun SBNAETCA WHasA
nporpamMma nnv OeucTene, He MMeloLLee Lenbio NoBbilleHWe HaOeXXHOCTW.

McnbITaHuAa A0MKHbI ObITh NPUOCTAHOBMNEHbLI NPU NOSIBIIEHUN OTKa3a Ha BpeMs, JOoCTaToOMHOe And Ava-
MHOCTUKW, PEMOHTA, U3BATUA UM 3aMeHbl UCMNbITYEeMOro obbLekrta. Hackonbko BO3MOXXHO UccrenoBaHWe CUC-
TeMaTU4eCKMX OTKa3oB U MOAUOUKALIMM NpoeKTa AOIMKHO NPOoBOAUTLCA NapannenbHO C WUCMbITAHUAMM,
HECMOTPS HA TO, YTO CYLLECTBYET BepPOSATHOCTb OTKA3a TOro XKe caMoro Tuna, noka craboe MecTo CoOXpaHsaeTCs.

CucrtemaTuyeckme oTkasbl KaTeropuu B OoOmKHbI BCcerga conpoBOXAaTbCA KOPPEKTUpYyloLien Mmoanduka-
uven. Korpa moandpukauusa paspadboTtaHa, oHa MoxXeT ObiTb npoBeaeHa B Hnvxkanlumm yooOHbIM MOMEHT (TO
eCTb NPV NOABIIEHUN APYroro oTKkasa unm Apyrov NPMOCTaHOBKU UCMbITAHUIA).

OpQHaKO MOXHO NOCTUUb BONbLLE 3PPEKTUBHOCTH, €CINM NporpamMmMa pasaeneHa Ha HeCKOJNbKO OTPEe3KOB
BpeMeHn n moandukaumm (ocobeHHO KpynHoMacluTabHbIe) NPOBOAATCA NOCHE KaXXaon cTagun. JTa cxema
NoKasaHa Ha pUCyHkKe 8.
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Hayano ncneiTaHWA Ha
NOBbILLEHUE HAAEXHOCTH

AcnbiTaHus Ha

NMNOBblLLEHWNE HAAEXHOCTH

[ToaBneHue 0TKa3a

AcneiTaHWA Ha
NOBLILLEeHUE HAaaeXHOCTH
3aBepLlUeHb

[lpuocTaHoBKA
MCMNbITAHNA

IluarHocTuUKa oTKasa

NcneiTadus
MOXXHOQ
3aKOHYUTL?

Hert

Peructpauust AaHHbIX NO
HeyMeCcTHOMY OTKasy

OTKa3a ABNAETCH
YMECTHbIM?

3aMeHa Unu peMoHT
OTKa3aBLUero aneMeHTa

Peructpauus gaHHbIX No
OCTaTO4YHOMY OTKaay

OTKkas siBnsieTcs
cucTeMaTUNeCKumM?

Heoobxoaumbl
M3MEHEHWSA
npoekra?

PEFHCTpﬂLI,HFI AaHHbIX MO
OTKa3y Kareropmm A

BbinonHeHue U
nogreepXxXaeHus
COKpalleHUs1 Konu4ecTBa
OTKa30B

PaspaboTka
Moaudukauun ans

Peructpauust aaHHbIX no

OTKa3y Kateropmu B
OTKa30B KaTeropuu B

PucyHok 8 — lpouecc ncnbitTaHM Ha NOBbILLEHNE HAaAEeXHOCTA

[Tocne oTKasza CMeHHbIe YacTu MOryT ObITb 3aMeHeHbl Ha pe3epBHbIe ANs BOCCTAaHOBNEHUs paboTocno-
CODHOCTU CUCTEMbI. OTO NO3BONSAET BKNIOYUTL MOAUMDUKALMIO B 3anNaCHOU MOAYNb N COKOHOMUTL BPEMS, He
npuberas K npepbiBaHUIO UCNLITAaHUN. Hannune Habopa Taknx 3anacHbIX Moaynen oMeHb yOoOHO, HO, NMOKa 3TU
MOAOYIW He BKITIOYaloT BcexX npeablayLmx Mmoangukaumin, oHU OOMKHbI UCNONb30BATLCA TONLKO BpeMeHHO.

O PHEKTUBHOCTL MOAN(PUKALIMM HE N3BECTHA A0 3aBepLUeHUs UCNbITaHUN, NPOAOITKUTENBHOCTL KOTOPLIX
NOIMKHa ObITb B HECKONbLKO pa3 bonblie BpeMeHN UcnbiTaHu A0 NepBOro 0Tkasa KOHKPeTHOro Tuna crnaboro
MecCTa. JTO MNO3BONSET He TONbKO BbIABUTb, ObINX NN BO3OENCTBUA KOHKPETHOro crnaboro Mecrta ycneLluHo
YMEHbLLIEHbI NN YCTPaHeHbl, HO TaKke, He NOABUIIUCL NI HOBble cucTtematnveckmne cnabole mecrta. Jliobble
OLMOKN B U3rOTOBMEHUW UMMM HOBblE KOMMOHEHTbI MPUBHOCAT HOBLIE crnabble mecTta. [ns mx BbISBAEHUS
TpebyeTcs aononHUTenbHoe BpemMs paboThl. B KadecTBe CTaTUCTUYECKUX MEeTOA0B MOrMyT UCMNONb30BaThCA
MeToabl, npuBeaeHHble B MOK 60300-3-5.

6.4.6 MaTemaTuueckoe moaenmpoBaHMe Npu UCNbITaHUAX Ha NOBbLILLeHUe HaAeXXHOCTHU

B naHHOM pasgene onucaHbl MeToAbl MOOENUPOBAHUA, NPUMEHNMBIE AN TaKUX NokKasaTenen Haoex-
HOCTU KaK napamMeTp noToka oTkasoB unu MTBF. [lna gpyrnx nokasarenen HageXxHoCTu, HanpumMmep MHTEHCUB-
HoCcTK oTKasoB U MTTF, gomkHbl CNonb3oBaThbCcA Apyrne moaenu. MoaennpoBaHue NoBbILLEHUA HAOEXHOCTH
NaeT BO3MOXHOCTb UCNOSb30BaTh KONMUYECTBEHHbIE OLIEHKU AOCTUTHYThIX M DyayLUMX 3HAaYEeHU nokasaTenemn
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HageXHOCTU B KOHLIE UMY B MPOMEXYTOYHbIX TOMKaxX NporpamMmMbl NOBbILLEHUA HAAeXHOCTU. Pe3ynbTaTthl MOAe-
nupoBaHnAa MoryT BbITb NpencTaBneHbl B cnenyLleM Buae:

- MTHOBEHHbIV NapamMeTp NOToKa oTkasoB unu MTBF B 4aHHOU TOYKe nporpamMmmbl;

- KCTpanonupyemoe 3HaudeHne notoka otkazoB nnv MTBF B HekoTopon dyayLuen Touke nporpamMmel;

- MPOrHo3npyemMbiv NapamMmeTp noToka oTkasos unu MTBF BHe BpeMeHU, korga oTcpodeHHble MoaAngUKa-
LMW BbINOJSIHEHBLI UNW YNyuLLEHUSA 3aBepLLEHDI.

MrHoBeHHbIe UNn 3KCTpanonMpyemMbie MHTEHCUBHOCTU OTKa30B OObLIMHO UCNOSb3YHTCA BO BpeMsi BbIMNO[-
HEeHWs1 NPorpamMmbl, a NPOrHO3npyemMblie 3Ha4YeHUs OObIMHO UCMONBL3YINTCA ANA onpeaeneHnsa OLEHKU B KOHLLE
aTana unuv B KOHLe NporpamMmebi.

Kpome Toro, MmoryT 6biTh onpeaeneHbl OLEHKU Ans cneayloLwmx OTHOLLEHWN:

- OTHOLLEHME nepevncrneHHbIX Bhille NapaMeTpoB K NapamMeTpaM B Havane nporpaMmmel;

- KONIMYECTBO BbIABMEHHLIX CUCTEMAaTUYECKMX crnadbiX MeCT Mo OTHOLLUEHUIO K 0DLLEeMY KONUYEeCTBY, OLe-
HEHHOMY C MOMOLLIbIO MOAENMPOBaHUSA;

- KONTMYECTBO CUCTEMATUYECKUX CnabblX MeCT, YCTPaAHEHHbIX C MOMOLLLID MOANMUKALIMA NO OTHOLLEHUIO
K ODLLIEMY UX KONTUYMECTBY.

[OnvHa nepBoro nepmoaa OoTKasoB (Nnepuoaa npupaboTku) MOXeT ObiTb OLeHeHa HenocpeaCTBEHHO Mo
OaHHbIM 06 OTKasax nyTem HabnwoaeHUW 3a oTkasamu/HapaboTkamu unu apyrumm cpeacrteamu. M oTkasel U
HapaboTKn B npeaenax 3Toro nepuoaa AOMKHbI ObITb UCKIMOYMEHbl U3 AaHHbIX, UCMONb3yeMbIX ANA pacyeToB
NOBbLILLEHNSA HAOEXHOCTM.

MMeeTca HeCKONbKO UCMNOSNb3yeMbIX B HACTOSILLLEe BpeMsi MaTtemMaTtndecknx moaenen. OHU 3aBUCAT OT
npeanoYTeHUn NoNb3oBaTenNs, TMNa U NPOACIMKNTENBHOCTU NPOrpaMMbl NOBLILLEHUS HAAEXHOCTU. OTO MoAEerNb
OyanHa, mogens AMSAA/Kpoy n moagens IBM/PocHepa ¢ (oUKCUMPOBAaHHbLIM KONMYECTBOM Oe(EeKTOB.

6.4.7 XapakTep 1 Lenu mogerivpoBaHus

B Mogensax noBbiLLEHUA HAAEXHOCTU UCMONb3YIOT MaTeMaTuveckne oyHKLUMW, KOTopblie Npu onTUMarib-
HbIX 3HAYEeHUSAX NapaMeTpPoB AOCTAaTOMHO TOMHO OMUCLIBAKOT CBOMCTBA KOHKPETHOro Habopa AaHHbLIX. Takue
OYHKLIMK U XapaKTepUCTUKN NydLle BCEro NpeacTaBnsATh B TEX e NepeMeHHbIX, YTO 1 NepBOHaYaribHbIN HAbop
OAHHBLIX, KOTOPbIN OOLIMHO COCTOUT N3 HAKOMNSIEHHOIO KONIMYeCTBa YMECTHBLIX OTKA30B U HAKOMMNEHHbIX YMECTHbIX
HapadoToK (CM. pUCYHOK 9). [1na onucaHna moaenen MoryT MCNonb3oBaTbCA HenpepbiBHbIE NN AUCKPETHbIE
dyHKUMK. [MckpeTHas MoAenb npeacTaBnseT oTkasbl 6onee peanvucTWdHO, HO YacTo Tpebyer Gonbluero
KOnn4ecTBa 3TanoB A8 OLeHKU, YeM HenpepbiBHasA Moaernb.

BbIOop Moaenun, KOTOPY HY>XHO NCNOSMb30BaTb, BKIKOYaeT KOMMPOMMUCC MeXay NPOCTOTON U peanuamMom.
BonbLUMHCTBO MoAenel uMeeT He Bonblle ABYX NapameTpoB, MOTOMY YTO BonblUee KONMYECTBO YCIIOKHSAET
oueHky. [1na nony4vyeHns oLueHKNn MakCMMansHOro npasaonoaoduns nnv oueHkn MMHUMyMa KBaapaToB OTKIOHe-
HUX peLualT COOTBETCTBYIOLLUME ypaBHEHMs 5 napamMeTpoB. [loactaBnasa 3TM 3HaYeHUS B MOZENbHYIO
oyHKLUMIO, NONy4alT 3Ha4YeHUA NOBLILLEeHUA HAAeXXHOCTU ANd NnapaMeTpoB, nepeyncrneHHbIX B 6.4.6.

BaxxHbIMK TpeboBaHNAMN MOOENUPOBAHNA ABMAKTCA cneaytoLme:

- HeobXxoAUMbI ageKBaTHble NAHHbIE;

- YCNOBUA UCNbITAaHUW OOMKHbLI COOTBETCTBOBATL YCTAHOBEHHbLIM TpebOBaHNAM.

Moaenu He OMKHbI pacCMaTPUBaTbLCS Kak abCoMIOTHO BEPHbIe U A0MKHbI MPUMEHSATLCS OCTOPOXKHO. OHK
OOIMKHbI UCMONb30BaTbLCA KaK CTaTUCTUYECKUA UHCTPYMEHT, MOMOralLn NPUHATL NPpaBUIbHOE TeXHUYeCcKoe
peLleHune.

6.4.8 NokazaTenu HaaeXHOCTU, UCMNOJIb3yeMble NpyU MoAerIMPpOBaHUMN

6.4.8.1 MrHoBeHHbI NapamMeTp NOTOKa OTKA30B

B cooTBETCTBUN C PUCYHKOM 4 (KpnBas 3) OTHoLLeHWe obLLero KofiniecTsa YMeCTHbIX OTKa30oB B 0bLLeM
cnyyae nmeet oopmMmy, U3obpaxXeHHyIo Ha pUcyHke 9.

B niobon MOMeHT BpeMeHU MrHOBEHHbIV NapamMeTp NOTOKA OTKA30B — 3TO TAHreHC yrina HaknoHa Kaca-
TeNbHOW K KPUBOW B COOTBETCTBYIOLLEU ToUKe. Ha pucyHKe 9 nokasaHbl KacaTtesbHble, NpoBeAeHHbIE B Havarne
KOOPAMHAT U B MNPOMEXYTOYHON Touke (f,, nq) NporpaMmmMbl NOBLILLEHUSA HAOEXHOCTU. TaHreHchl yrra HaknoHa
3TUX KacaTenbHbIX NPeacTaBnAlT 3HAaYEeHNST MrHOBEHHbIX MHTEHCUBHOCTEN OTKa30B ODbLEeKTa (M COBOKYT-
HOCTN 00BLEeKTOB). OHM MOryT ObITb OLleHEeHbl C NOMOLLLIO UCMNONbL30BaHUA MaTeMaTUdeCKOn Moaenu nocne
NOCTPOEHUA COOTBETCTBYIOLLLEN KPUBOU NpoLecca.

OaHako, ecnyu MoaurKauum Ans ynydleHna HaaeXXHocTU Obifv BeINONHEHbI Ha Donee No3aHUX aTanax
oOLLero nepnoaa UcnbiTaHUN, MoAeNb MOXET ObITb HEe AOCTAaTOMHO NPOAOIKXUTENTBHON ANA OTPAaXXeHUA Pe3yrb-
TUpPYIOLLIEro noBbIlLEeHUs HagexHocTu. CnenoBateribHO, UCTUHHLIA MFHOBEHHBIM NapamMeTp NMOTOKa OTKA30B
OyOeT MeHblUe, YeM nonyyeHHas oueHka. Ecnv SonbWUMHCTBO nn Bce MoauduKkaumm oTCcpoYeHbl A0 KOHLUA
NcNbITaHUMA (MNU CTagUn UCNLITAHUI), TO STOT MEeTO/, OLIEHKU HAOEeXHOCTU He MOXET UCMNONb30BaTbLCA. TOJbKO
NPOrHO3MpyeMbIN NapamMmeTp NoTOKa OTKAa30B MOXHO OLIEHUTb B COOTBETCTBMU C 6.4.8.3.
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HakonneHHoe KOnM4ecTBO YMECTHbIX OTK&a30B

2.
HakonneHHas ymecTHas HapaboTka

[1p uMeuyaHn e— TaHreHc yrna HaknoHa kacaTtenbHOW B Hayane KoopavHart U B Touke (f4,n4) paBeH MTHOBEHHOMY
napameTpy NOTOKa OTKa30B, a B Touke (I, N,) — aKCTpanonMpyemMomMmy napameTpy NoTOKa OTKa30B

PucyHok 9 — XapakTepHas KpuBasi, NoKa3blBaloLLas MTHOBEHHbIE U 3KCTpanonMpyeMble MHTEHCUBHOCTU OTKa30B

6.4.8.2 OKcTpanonmpyemMbi napamMmeTp NOTOKa OTKa30B

Ha pucyHke 9 nokasaHa kacaTtenbHas, npoBeaeHHasn B Touke (b, ny). Ee TaHreHc yrna HaknoHa npeacTas-
NAET 3KCTpanonupyeMbin NapamMeTp NOTOKa OTKA30B B 3TOM TOYKE KaK OLleHKa MeTOAOM 3KCTpanonsaummn ns
TOuKM ({4, nq). [peanonaraeTcs, YTO Ta Xe camMasi Moaernb U NnapamMeTpbl, KOTOPble NPUMEHANUCL K AaHHbIM 06
OTKa3aX, HaKoMnsieHHbIM A0 TOuKWU (t, N4), AOMKHbI NPUMEHATLCA A0 TOMKM (5, Ny) N YTO YCNOBUA UCMLITAHUN WU
BbINONHAEeMbIe npouenypbl Moaudpukauum aBnsaioTcA HeM3MeHHbLIMU MPU BLINOSTHEHUW BCEU NPOrpaMMbl.

Takum 06pasom, 3KCTpanonMpyeMbiv napamMeTp NOTOKA OTKA30B — 3TO NPOrHO3UpyeMas oLeHKa YPOBHS,
OXXMOAemMoro Ha HekoTopom byayllem aTane unu B KoHUe nporpammel. OgHako cneayeTt NOMHUTb, YTO N3Me-
HEeHWne YyCnoBWM UCMbITAHWU UNX npoueaypbl MoandUKaLMN MOXET NULLNTL 3KCTPanonsauuio Heobxoaumow
0OCTOBEPHOCTI.

KpuBasi, nokasaHHasa Ha pUCyHKe 9, ABNSAeTCcA TONLKO NPUMEPOM U He NpeacTaBnsaeT CoObITUN pearnbHbIX
NcnblTaHMN. BO3MOXHO, YTO NPU UCMNbITAHUAX OTKA30B CTAHOBUTCA DOnblUe, a He MeHbLLe.

6.4.8.3 [NporHo3supyembin napamMeTp NOTOKa OTKA30B

[IporHo3snpyemMbiv napaMeTp NoToKka OTKA30B — 3TO OXUJaemMoe 3HaYeHue napamMeTpa NOTOKa OTKA30B

Npn aKcnyaTauuu, creayollen 3a nporpammon moaudpukaumu. lNporpamma, BKIHOYAKOLLAA HECKONBKO MOAU-
dorkaumin, BbINONHAEMbIX OQHOBPEMEHHO, BbI3bIBAET CKaydeK HaaeXXHOCTU (CM. pucyHok 10) BMeCTO HenpepbiB-
HOro ee NoBblleHUs. Ecnu NporHosupyemMbii NapamMeTp NOTOKa OTKa3OB OLEHWBANICA B KOHLUE NporpamMmbl
NOBbILLEHNS HAOEXHOCTU, TO 3TO COOTBETCTBYET 3KcnnyaTauuu, ecnn yCnoBuUsa UCMNbLITAHUW COOTBETCTBYIOT
ycnoBusiM akcnnyaTtauun. NporHosmpoBaHue aBnsaeTcAa 6onee TOHKMM MeToA0M U TpebyeT donee rnyoboknx
TEXHUYECKUX 3HaHUW, YeM OLeHKa MMHOBEHHOro Mnu 3KCTpanonupyemoro 3HauvyeHuss napameTtpa noToka
OTKa30B.

[TonyyeHHas oLeHKa He AaeT A0KasaTenbCTB, CrieayloLlmuX U3 UCTbITaHUN, YTO BCe Moan(MKaLun NoBbI-
CUINMN HAOEeXHOCTb B HeobXxoaMMou cTteneHn U He nobaBunuv HOBbIX crnabbiXx MecT. OObIMHO NULLL HEMHOIVE
MOANPUKALMK NONHOCTLIO 3(PdEKTUBHBI U NULLIL B HEKOTOPLIX ClyYaaX AOCTaBNAKT HOBble OTKa3bl. Koadhdu-
LIMEeHT 3PPEKTUBHOCTU «yInyJlLLUEeHUA» BblpaXXaeTCA OONen, Ha KOTOPYH YMeHbLLUAeTCs 3Ha4YeHe napaMeTpa
NOTOKA OTKA30B. JTOT KO3MMOULMEHT MOXET ObITb HAa3Ha4YeH Ha OCHOBE TEXHUYECKOro aHanmsa KaXxaom Mmoamn-
orkauum nnum Kak obLuee aHayveHue (0ObI4HO 0,7).
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Hanpumep, naboparopHblie | Hanpumep, | Hanpumep, |
ncnbiTaHMA (MrHoBeHHas I aKcnnyaTtauuoHHble I ncnonb3oBaHue I
Moandvkauma) | NCMbiTaHUA Ha HAOEXHOCTb | (coobeHue 06 oTKasax) |
| (oTCpOYEHHbIE | |
MoauukaLum)

HakonneHHOe yMeCTHOEe BPEMSA UCTbITAHUIA

PucyHok 10 — lNpumMepbl KpUBLIX NOBbILLIEHUA HAOEXHOCTU U CKaYKOB

MeToguka nporHo3npoBaHUA NpeanonaraeT, YTO KaxXabln pacno3HaBaeMbi TUN CUCTeMaTU4eCcKoro cna-
boro mecta meeT cobCTBEHHLIM NOCTOSHHLIN NapaMeTp NOTOKa OTKaA30B nocre nepuoaa npupaboTkn. 3ToT
napamMmeTp NOTOKA OTKA30B MOXHO NoATBEpAWTL, €Cn NOosABNANIOCL OOCTATOMHOE KONMMYeCTBO NMOBTOPHLIX
OTKa3oB AaHHoro tTuna. [pu ycnewHon moaudukaumum Tonbko HapadoTka A0 NepBOro oTkasa Kaxkaoro Tuna
MOXET ObITb Nony4YeHa Ansi OLEHKN COOTBETCTBYIOLLIEro napamMeTpa NoTOKAa OTKa30B.

BeINONHAKT crneayloline warwu:

a) Micnonb3ys Habop HapaboTOK A0 OTKa3a BCex cucteMaTuiecknx TUNoB OTKA30B U MOenNb OLIeHUBAKOT
napamMeTp NOTOKa OTKA30B ANA KaXXO0ro M3BeCcTHOro Tmuna CUCTeMaTn4eCcKoro OTkasa;

b) OnpenensitoT kKO3 MULIMEHT 3MEKTUBHOCTN YNYYLLEHUS;
c) No Mmogenu oLueHMBaloT ODLLMIA NapaMeTp NOTOKA OTKA30B MO BCEeM CUCTEMATUYECKUM cnabbiM mecTam,

B TOM YucCre elle HeobHapy>XeHHbIM;
d) MNockonbKy OCTaTOMHLIM NapamMeTp NOTOKa OTKA30B MPUHAT 3a KOHCTAHTY, ero oL eHMBaloT Henocpe-

CTBEHHO, pa3fenuB obLiee KONMMYecTBO OCTAaTOMHBLIX OTKA30B HA HAKOMMeHHoe YyMecTHoe BpeMsi NCNbITaHWW;

e) NporHosupyemein 0B NapamMeTp NOTOKA OTKA30B OLIEHUBAIOT KaK CYMMY MHTEHCUBHOCTEN OTKAa30B,
NOPOXAEHHbLIX crneaywuMmn cnadbiMm MecTamu:

- U3BECTHbIe cucTemaTmndeckue cnabble MecTa, Ansi KOTopbIX MOIyT ObITh paspaboTaHbl KOppekTupyloLiue
MOONMUKALIUW;

- HeODHapYyXXeHHble cucTemaTnyieckue cnabdbble MecTa, npeackasaHHsle MoAenbio, HO ellle He Habnaae-
Mbl€;

- OCTaTOuHbIEe crnabble MecTa.

Ha pucyHke 11 npovnnocTpmpoBaHbl 3TV KoHUenuun. OHM NPUMEHSIIOTCA U K annapaTHbIM CpeacTBamMm,

1 K NporpaMMHOMY obecneyeHuio, 3a UCKINYeHeM Toro, YTo ANns NporpaMMHOro obecrnedeHust oCTaTouHbIN
napamMmeTp NOTOKa OTKA30B BCerga paBeH HyrIo.

6.4.8.4 [lpyrmne oLeHKu
[ToBbILLEHME HAaOEXXHOCTU B X0 e 3Tana unv Bcen nporpamMmbl MOXeT ObITb M3MepeHOo. [ns 3TOro oLueHkKy

NPOrHO3UPYEMOIM MHTEHCUBHOCTU [IENAT HA ee MrHOBEeHHOe 3HayeHue B Hauane nporpammbl. [ns moaenen,
KOTOpble UCMONb3YIOTCA ANS OLIeHKM ODOLLero KonuyecTtsa TUMNOB CUCTEMATMYECcKUX cnadbix MecT (BKIouas
HeoOHapy>XeHHbIe), 3TOT NokasaTerlb MOXHO Nerko nonyynTb. 3aTeM YacTb, COOTBETCTBYIOLLYIO OTKa3aMm, A1S
KOTOPbIX NpoBeaeHbl MoaNMUKaLIMX, HAXOAAT HA OCHOBE JaHHbIX KONM4ecTBa 0TKa30B Kateropun B. CteneHb
ycnexa Bcex MoanduKaumi U TOMHOCTb KO3 hULIMEHTOB 3(h(EKTMBHOCTHY YNyuLLEHU MOXeT ObiTb OLleHeHa
TONBKO NO pe3ynbTaTtaM AanbHenLnX UCMNbITAHMA U HA OCHOBE [JaHHbIX 3KCnnyaTauuw.
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PucyHok 11 — lNporHoanpyeMbin napaMeTp NOTOKa 0TKa30B, OLEeHEHHBLI ¢ NOMOLLLIKD MOoAdenupoBaHus

6.4.9 OTyeT 00 UCNbITaHUAX HA NOBbLILIEHUEe HAAEXHOCTU U AOKYMEeHTaLuuA

OT4YeT N OKYMEHTALMS O NOBbLILLEHMN HAAEXHOCTU AOMKHbLI BECTUCh HEnpepbIBHO AN MOHUTOPWHra
npoLiecca U, Npu HeoOBXOAMMOCTWU, yBenuyeHns pecypcoB. oaToMy AOKyMeHTauusi AOSMKHA HenpepbIBHO
nepecMaTpuBaTbCs, HaNnpuMep, nepen KaxabiM obcyxkaeHnem npoekta. PopManbHbIM OTYET OOSMKEH BKIIHO-
4YaTbCA B KaXXKObIN MPOMEXYTOUHbLIN OTYET Mo NPOEKTY, a TakKe pa3padaTbiBaTLCA MPU KAXKA0M BbINyCKe NpoeKTa
N NpU co3aaHnK onbITHOro obpasua.

OTyeT fOMKEH coaepXXaTb ONUCaHME MOBbLILLEHUS HAAEXHOCTN U AOIMKEH BKIMOYATL 3HAYEHNSA MIHOBEH-
HOro NapameTpa NOTOKAa OTKA30B, 3KCTPANOMpPyeMoro napamMmeTpa NnoToka 0TKasos, a Takke NporHo3npyemoro
napamMeTpa NoToKa OTKa30B U 3annaHupoBaHHbIe AencTBus. B oTueTe aomkeH ObiTh YKa3aH CTaTtyc 1eNCTBUIA
C TeMEeHNeM BpeMEHM ANS KaXXO0ro Knacca TSXXeCcTy U ONns pasnyHbIX COCTOAHMIA Npobnem B 3aBUCMMOCTU OT
TsDKecTu nocneacTenin. OTYET A0IMKEeH 3aBepLuaTbCsl OLIEHKOW HAEeXHOCTU U PUCKOB ANS NPOAYKLUUK C HEOD-
XOAMMOW IOCTOBEPHOCTLIO 3TUX OLIEHOK. OTU OLIEHKU OOIMKHbI YKA3aTh, CYLLLECTBYET NN pa3HuLIa Mexay LiensiMu
HaAEXXHOCTU NPOAYKLWN U MPOrHO3MpyeMbIM NapamMeTpoM MoToKa 0TKa3oB. OTYET A0IMKEeH coaepXaTbh pacyeT
KO3 (PMLIMEHTOB AOCTUTHYTOrO YNyJlleHUss HA OCHOBE UCMNONb3yeMbIX CTaTUCTUYECKUX Moaenen NoBbILLEHWS
HagexHoCcTN. BMecTe ¢ onucaHnem (aktniecku BbINOSTHEHHOrO aHanus3a UcnbiTaHMM U AeNCTBUA NO ynyulle-
HUIO 3TU KO3oMULIMEHTLI NCNOMb3YIOTCA ANSA NTAHUPOBAHUA U MPOrHO3NPOBAHUA NoKasaTenen HaaeXXHOCTH
[II151 HOBLIX NPOEKTOB, BbINONHAEMbIX B TOM e OopraHu3aLuu.

[HokymeHTauus nporpaMmMbl NOBLILLEHUST HAAEXHOCTU A0MKHA BKIIOYaTb:

a) NnaH ncnbiTaHnn, oBbIMHO Pa3paboTaHHLIM N3roToBUTENEM U 000DPEHHLIN 3aKa34YUKOM C YKasaHUeMm
neranen Bcex 3aaadv, BXOAALMX B MPorpaMmMy rnoBbILLEHUS HAaeXHOCTH, YCNOBUN U CPEeaCTB UCTbITAHUA. OTH
3aa4 OOIMKHbI BKIOYaTb AEeUCTBUS MO aHanuay, NoAroToBKY, YCTAHOBKY, UCTbITAHUA, MOHUTOPWHI, NOKYMEH-
Tauuo U Npoleaypy, kKotopas dyaeT BbINONMHATLCA Nocre nosiBfeHus otkasa. MoxeT notpeboBaTbcs NnaHOBas
KpyBasi NOBLILLEHUA HAOEXHOCTW;

b) Cneundomkaums NcnbITaHWi, AeTanuM3avnpyrLLas MOHUTOPUHI OYHKLIMOHANBHON 3(P(PEeKTUBHOCTU ODb-
eKTa;

c) ExxeaHeBHLIN (hann perncTpauuuv Ans peructpaunmy pesynbTaToB UCTbITAHWIA, OTKA30B U IPYIvX CyLLEe-
CTBEHHbIX JaHHbIX;

d) OTyeT 06 OTKa3zax Ans perncTpaumn KaXkaoro otkasa, yMecTHOro unm HeymectHoro. OTyeT aornxeH
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BbIMOSHATLCA NO CTaHAApTHOM doopMe, UCMOoNb3yeMOn U3roToBUTernem Ans BCeX UCTOMHUKOB AaHHbIX 0O
OTKasax v npeaHasHavyeHHOW Anf BBOAA CYLLEeCTBEeHHbIX AaHHbIX B 6aHK AaHHbIX;

e) OTyeT 06 aHanus3e oTKa3oB, coaepXalLlun peaynbTaThl UCCNeaoBaHWN, aHanusa n, Npu HeodxoaANMocC-
TN, 0eNCTBUN, CBA3AHHbLIX C OTKA30M;

f) lNpoMeXyTouHbIe OTYEThl 3a YKa3aHHble NPOMEXYTKU BpeMeHU ANns BKIIYEeHUA, Npy HeobXoanMoCT,
pe3ynbTaToB CpaBHEHUs pakTUYEeCKOoro U 3annaHMpoBaHHOIO NOBLILLEHUA HAAEeXHOCTU (CM. PUCYHOK 8);

g) 3aknounTenbHbIM OTYET C ONUCaHWEM NPorpaMmsbl, NPeacTaBNALLIMA BCe CyLLeCTBEHHbIe pe3yfbTa-
Tbl, AEUCTBUA N BbIBOObI, BKIIOYAA OLEHKN HAaAeXXHOCTU NonyveHHble METOAO0M MaTemMaTu4eckoro Moaenumpo-
BaHUS.

TpeboBaHusa nepeuncneHun d) n e) npeanonaratoT Hannyne YHUKanbHON CUCTEMbl MAaPKUPOBKN KaXXO0ro
OTKasa, obecnevmBalroLLen ero CBs3b C aHaNMM30M, NPOEKTOM U COOTBETCTBYIOLLIMM afieMeHTOoM. [locneaytouine
OTYETbl A0MXHbLI CCbINAaTbCA HAa BCe YMECTHbIe npebiayLine OTYEThI.

Bonee pnetanbHas H(OpMaLUs, OTHOCALLASACA K OTYeTaM No UCMbITAHUSAM Ha HAEeXHOCTb, NpyBeaeHa
B M3K 60300-3-5.

7/ lNoBbIlLeHMe HAOEeXXHOCTU NPU IKcnnyatayuu

[loBbiLLEHWE HAOEXHOCTN MOXET ObITb NPOAOIMKEHO Ha CTaauu 3KcnyaTauum Npoaykuun. AHann3 gaH-
HbIX 3KCMIyaTauuu, coaepXXalluxcsi B XOpPOLLUO OpraHM3oBaHHOW cUCTEMe perncTtpauumn, obecneuvnBaloLLei
NPOCNEeXNBaeMOoCTb OTKA30B, MOXET NoKasaTb CBA3aHHbLIE C NPOEKTOM Npobnembl, He pacKpbIThle NPU aHanuse
OTKa30B U UCNbITaHWW. [1OBTOpeHne OoTKasa M ero TulaTesbHbIA aHanu3 MoryT NpPUBECTU K BLIABIIEHUIO HeOO-
CTaTKOB NMPOEKTa, KOTOpble MHOrga SABNSTCA OCHOBaHWEM AN nepecMoTpa U ynyudleHUs npoekTa. 3To
yrydlleHue NpoeKkTa MOXeT ObITb Y4TEHO NpU AanbHenLemM U3roToBneHnn npoaykuun. TuatenbHbI MOHUTO-
PUHI OaHHbIX 3KCNnyaTtauuu OTHOCUTENbHO KOHKPETHLIX OTKA30B M MX MOBTOPHOrO MOSIBIIEHUS MPUBOOMT K
yCNEeLUHOMY YIyudLLeHNI0 HageXHOCTU NPOAYKLUM.

MOHWTOPWHI MOBbLILLEHNUA HAOEXHOCTU B 3KcnnyaTauun sIBNAETCA TPYAHbLIM, TaK Kak B 3TOM chny4dae
NMEIOTCS ApYyrme namMeHeHus1 NpoayKLIMK, MOMUMO YynydlleHUs npoekTa. [NpoMeblLLneHHble N3MEHEeHUs NPoaykK-
LA U N3MEHEHUS HaOeXHOCTU ee KOMMOHEHTOB 3aBUCAT OT AeUCTBUMA UX U3rOTOBUTENen U NpoaaBLOB,
KOTOpble NHOor4a HEBO3MOXHO NpocneuUTb.

[Ona nyJdwero kayectsa AaHHbLIX 3KCNnyaTauum Heob6xoanmo opraHn3oBaTh COOpP AaHHLIX TAaKUM 0Bpa3omMm,
YTOObI ONMCaHUA O0TKa30B ObINM OAHOTUNHLIMU (CTAaHAAPTU3SUPOBAaHHLIMUW) U KaXXAbIWM OTKa3 Obln 3aoMKCcUpoBaH
MaKCUMarbHO NoApPOOHO.

[daxe ecnn He OTMeYeHO KONUYeCTBeHHOEe MNOBLILLEeHNne HaAeXHOCTU NpU 3KcnfyaTauun, OTCYyTCTBUe
NOBTOPEHNIN CUCTEeMaTUYeCKUX OTKA30B N COKpaLLeHMe CepPBUCHbIX 3anpoCOB CBUAETENbLCTBYIOT O NOBLILLEHUA
HaOEeXHOCTU B 3KCNnyaTauuu.
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[MpunoxeHue A
(cnpaBo4yHOe)

CBeieHUs1 O COOTBETCTBUM CChINOYHbIX MeXAYHapOoAHbIX CTaHAAPTOB HaUMOHaNbHbIM CTaHAapTaMm,
MCNONb30BaHHbLIM B HAaCTOSLEM CTaHAapTe B Ka4eCcTBe HOPMaTUBHbLIX CCbINOK

Obto3HavYeHue CCbINOYHOro
HaLUOHAaNbHOro cTaHgapTa

O603HaYeHne U HAMMEHOBaHUE CChINOYHOrO MEXAyHapoOHOro cTtaHgapTa U YCIroBHOE
oBb03HaYeHue CTeNeHU ero COOTBETCTBUA CChINOYHOMY HALMOHANBHOMY CTAHOAPTY

[OCT P UCO 9000—2001

NCO 9000:2000 «CucreMmbl MeHeIKMeHTa KadecTBa. OCHOBHbIE NMONOXEHUS U
cnoBapb» (IDT)

[OCT P UCO 9001—2001

NCO 9001:2000 «CuctemMbl MeHepKMeHTa KayecTtBa. TpeboBaHus» (IDT)

rOCT P 51901.2—2005
(M3K 60300-1:2003)

M3OK 60300-1:2003 «MeHemxMeHT HageXHocTU. YacTtb 1. CucteMbl MEHE K-
MeHTa HagexHocTn» (MOD)

rOCT P 51901.5—2005
(MOK 60300-3-1:2003)

M3K 60300-3-1:2003 «YnpaBneHue HagexHocTb. YacTb 3-1. PykoBoacTBO NO
npuMeHeHUw. MeToabl aHanusa HageXHoOCTU. PykoBoACTBO MO METOAONOrUmn»
(MOD)

OCT 27.310—85

M3K 60812:1985 «MeTtoabl aHanu3sa HaaeXHocTu cucteMm. Metoa aHanuia
BUAOOB U nocneacTteun otkasa» (MOD)

rOCT P 51901.13—2006
(MK 61025:1990)

MOK 61025:1990 «AHanua pepera HeucnpaBHocTen (FTA)» (MOD)

rOCT P 51901.16—2005
(MOK 61164:1995)

MOK 61164:1995 «[lloBbilueHne HageXHoCTU. CTaTUCTUYEeCKUe KpUTepun W
MeToAbl oueHkn» (MOD)
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ConocTtaBneHue CTPYKTYPbl HACTOALLEro ctTaHaapTa Co CTPYKTYpoOu
npUMeHeHHOro B HeM MexayHapoaHoro ctraHaapra MK 61014:2003

[MpunoxeHue B
(cnpaBo4yHOe)

CTpyKkTypa MexgyHapogHoro ctadHgapta MOK 61014:2003 CTpyKTypa HacToALLEero craHgapTa
[Tlogpasgensl [TYHKTbI [MoonyHKThI [Mogpasgensl [TyHKTDI [MoonyHKTbI
6.1 — — 6.1 — —
6.2.1 — 6.2.1 —
5.2 6.2.2 — 6.2 6.2.2 —
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 64216425 6.4.2 64216425
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 — 0.4.4 6.4.4.2
6.4.7 — 6.44.3
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 —

[MpnmeyaHUe— ConoctaBneHue CTPyKTypbl CTaHAAPTOB NPMBEAEHO TONLKO NO pasaeny 6, Tak Kak npeablay-

LLMe W creayoLlue pasaenbl cTaHaapTa U UX UHble CTPYKTYPHbIE 3NeMEHTbl UAEHTUYHBI.
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budnuorpacusn

YnpaeneHue obLen HaaexkHoCTL. YacTb 3-5. PyKOBOACTBO NO NPUMEHEHUID. YCNOBUS
NCNbITaHU Ha HAAEXXHOCTb U NPUHLUNLI CTATUCTUYECKON NPOBEPKU rUNOTE3

(Dependability management - Part 3-5: Application guide - Reliability test conditions and
statistical test principles)

AcnbiTaHMe annapaTypbl Ha HageXHocTb. YacTb 2: PaspaboTtka ucnbitaTenbHbIX
LIUKIOB.

(Equipment reliability testing - Part 2: Design of test cycles )

AcnbiTaHMe annapaTypbl Ha HageXxHocCcTb. YacTb 4. CTaTucTUyeckme MeToabl ANS
aKCrnoHeHUManbHoro pacnpegeneHusa. Todye4yHble oLeHKW, AOBEpUTENbHbIE MHTEPBAanI,
npeauKUMOoHHbIE MHTEepPBAanbl U TONepaHTHbIe UHTepBan.I

(Equipment reliability testing - Part 4: Statistical procedures for exponential distribution -
Point estimates, confidence intervals, prediction intervals and tolerance intervals)
OdomumanbHbIA aHanM3 NpoekTa

(Formal design review)
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