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Mpeaucnosue

Lienv v npuHumnbl ctaHaapTusaummu B Poceuiickor denepauym yctaHoBreHbl efeparnbHbIM 3aKkOHOM OT
27 pekabps 2002 r. Ne 184-®3 «O TexHU4ECKOM perynvpoBaHuM», a NpaBuia NPYMEHEHUA HaUMOHAbHbIX
craHpaptoB Poccuiickon denepaumn — NOCT P 1.0—2004 «CraHpapmsaumsi B Poccurickon depepaumn.
OCHOBHble NONOXeHUs»

CBepneHunA 0 cTaHpapTe

1 NOArOTOBNEH OTKpbITbIM aKLIMOHEPHbIM 06111eCTBOM «HayuHO-UCcrieIoBaTeNbCKUIA LIEHTP KOHTPO-
NS U AMArHOCTUKM TexHuudeckux cuctem» (OAO HUL, K1) Ha ocHOBe COGCTBEHHOrO ayTeHTUYHOIO nepesoaa
CTaHAapTa, yKa3aHHOro B NyHkTe 4

2 BHECEH YnpaeneHvem passutusi, uHpopmaLmoHHoro obecneueHnss depepanbHOro areHTcTea no
TEXHU4ECKOMY PeryniupoBaHuIo U METPOSIOMK

3 YTBEP>XAEH W BBEAEH B JENCTBUE lMpukasom deneparnbHOro areHTCTBA N0 TEXHUYECKOMY
perynvposaHuio 1 metponormm ot 30 ceHTsiops 2005 r. Ne 236-ct

4 HacrosiLumiA cTaHAAPT ABNSeTcs MoANMULIMPOBAHHBLIM MO OTHOLLEHUIO K MEXAYHapOAHOMY CTaHAapTy
M3K 61014:2003 «[Mporpamma nosbileHusi HagexHocTu» (IEC 61014:2003 «Programme for reliability growth»,
MOD) nyTemM BHECEHWS TEXHUHYECKMX OTKITOHEHWIA, 06bsICHEHUE KOTOPbIX NPEACTaBIieHO BO BBEAEHUM K HACTO-
SiLLieMy CTaHOapTy.

HanmMeHoBaHWe HacToSALLEero cTaHAapTa V3MEHEHO OTHOCUTENbHO HAMMEHOBAHWS YKa3aHHOro MeXayHa-
poaHoro craHpapTa AnsA npuseneHns B cootsetcTeue ¢ FOCT P 1.5—2004 (noapaspen 3.5).

WNaMmeHeHWs, BBefleHHble B HACTOSILUMIA CTaHAAPT MO OTHOLLEHWIO K MeXAyHapoHOMY CTaHaapTy, oby-
CnoBneHbl Heo6XoaAVMMOCTLIO Hanbornee NoHOrO AOCTMXXEHUS Lienel HaLWoHaNbLHOW CTaHaAapTU3aLIMK

5 BBE[EH BINEPBbIE

UHpopmayust 06 UBMBHeHUSIX K HacmosiweMy cmaHO0apmy rybnukyemcsl 8 exez200HO u30asaeMoM
UHGhOPMaYUOHHOM yKa3amene «HayuoHarnbHble cmaH0apmbl», a mekcm usmMeHeHul U NonpaeoK — 6 exeMe-
CSAYHO U30asaeMbiX UHGhOPMAUUOHHBIX yka3amernsix «HayuoHansHbie cmaHOapmbi». B criyyae nepecmompa
(3aMeHbl) unu omMmeHs! Hacmosue20 cma+HOapma coomeemcmeyrowee yeedomnerue 6ydem onyb6nuKoeaHo
8 eXeMeCcsIHHO U30asaeMoOM UHGHOPMalUUOHHOM yKazamene «HayuoHarnbHble cmaHGapmei». Coomeemcem-
gyroujasn uHghopmauusi, yeedoMIIeHUe U meKCmbi Pa3Mewalomest marke 8 UHghopmayuoHHol cucmeme obuwje-
20 nonb30eaHusi — Ha ohuyuanbHoOM callme HayuoHaiibHo20 opeaHa Pocculickol ®edepayuu no
cmaxOapmusayuu e cemu MiHmepHem

© CranpaptuHdgopm, 2005

HacTosiumin craHoapT He MOXeT BbITh NOMHOCTLIO UMK YaCTVYHO BOCTPOM3BEAEH, TUPAXMPOBaH U pac-
NpOCTpaHeH B kauecTBe o(puLMarnsHoro uanaHus 6e3 paspelueHys deaepansbHONo areHTCTBA N0 TEXHUYECKOMY
perynupoBaHuio ¥ MeTponorum
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BBegeHue

CoBepLUeHCTBOBaHWE NPOAYKLMM B COOTBETCTBUM C NPOrpaMMOiA NMOBbILLEHWUS! HAAEXHOCTU AOMKHO ObITh
YyacTblo AelCTBUIA B chepe HafeXHOCTV Npy pa3paboTke NpoayKuMn. 3To 0COBEHHO BaXKHO AN NpoekTa, B
KOTOPOM WCMOMNb3YIOTCA HOBbIE METOAbl, KOMNOHEHTbl NN 3HAYUTENbHOe MECTO 3aHUMaeT NporpaMMHoe
obecrieyeHre. B aToM cnyvae, nporpaMma MOXeT BbisiBUTb CO BPEMEHEeM MHOro crabbix MecT, NpUMMHGI
KOTOpbIX CBSI3aHbl C NPOEKTOM. YMEeHbLLEeHUe BEePOSTHOCTM OTKa3a U3-3a 3TUX NPUYMH B MAKCUMASIbHO BO3MOX-
HOI CTerneHW Mo3BONAeT NPefoTBPaTUTL UX NOSIBNEHWe Ha UCMbITAHUAX UK Npu akcnnyatauun. Ha atoi
nocrieqHel CTagun KOpPEeKTMPOBKa NpoeKTa 06LIMHO ABNSAETCA OY4eHb COXHOW, I0POroCTosiLLE U OTHUMAET
MHOrO BpEMEHM.

CTOMMOCTb XM3HEHHOTO LIMKITa MOXET ObITh CHUXEHA, €CN HeoGxoauMble M3MEHEeHWs NPoeKTa caenaHb!
Ha CaMoW paHHel cTaauu.

Paznen 1 MOK 60300-3-5 [1] oTHOCUT K «nporpamme noBbiLLEHUs (MU COBEPLLEHCTBOBaHWSA ) HAOEXHOC-
TU» NPOBefdeHNe aHanmaa HafexXHOCTV 06oPyAOBaHNSA U UCTILITAHWS HA HAOEXHOCTb NPV NPOEKTMPOBaHUM C
Lenblo MOBbILLIEHUs HAAeXHOCTH. B npoluecce aHanusa HageXHOCTU NpoekTa NMPUMEHSIIOT aHanuTyYeckue
MeTodbl, onucaHHble B TOCT P 51901.5 (M3K 60300-3-1). AHanus HageXHOCTM NpoeKkTa umeet ocoboe
3HaueHWe, NOCKONbKY NO3BONSET NPOBECTU PaAHHIO UAEHTU(UKALMIO NOTEHUMANbLHO cnabbix MEecT NpPoeKTa,
3a40Nro A0 3aBepLUeHUs aTana NnpoekTUpoBaHus. BBeaeHve B NpoekT Moandukauuii Ha 3Toi cTagun sBNsSeTcs
HeZOopOrMM M OTHOCUTENLHO MPOCTLIM, HE Bbi3biBasi CYLLECTBEHHbLIX M3MEHEHWI B pa3paboTke, 3apepxek npu
BbINOSTHEHWWN NPOrpamMMbl, MOAMMUKaLMM NPOM3BOACTBA M NPOM3BOACTBEHHBIX NPOLECCOB.

MporpaMma NoBbILLEHUS] HALEXHOCTW, UHTErPUPOBaHHAasA B NPOLIECCHI NPOEKTMPOBaHUA U pa3paboTku
npoaykumu (MHTerpupoBaHHas paspaboTka HaAeXHOCTH), NO3BONAET COKPaTUTL BpeMsi pa3paboTku NpoaykK-
LMK, NNaHMpoBaTb 3aTPaThkl U CHU3NTbL CTOMMOCTL BCEW NporpaMMb.

XoTsa nporpamMma UcrbITaHWI Ha NOBLILLEHNE HAOEXHOCTY BecbMa 3(h(heKTUBHA ANSA PAaCKpbITUS NOTEH-
umanbHbIX Npobnem akcrnyaTauum, oHa 06biMHO TpebyeT GorbLUMX 3aTpaT BpeMeHWU UCTbITaHUIA U pecypCcoB.
KoppekTvpytoLume AeliCTBYS B 3TOM Cly4ae SIBMSAITCA 3HauuTenbHo 6osiee 0pOrocToALLUMK, YEM B CUTYaLIUK,
KOrAia OHW MPOBOASATCSH Ha paHHWX CTaausix paspabotkvm npoekta. Kpome Toro, NpoaormKMUTENbHOCTL 3TUX
UCMNbITaHUA MOXET CepPbe3HO NOBMVSATL HA MAPKETUHT U rpadvK BBEAGHUS CUCTEMDI.

PeHTabenbHbIM pelleHneM 3Tux npobnem siBnsieTcsl NPorpaMma MoBbILLEHUSI HAOEXHOCTH, NONHOCTLIO
MHTErpypoBaHHasi B NpoLIeCChbl NPOEKTUPOBaHUS, OLIEHKN M UCTIbITaHWIA. Nporpamma TpeGyeT akTUBHOrO y4ac-
TUA PYKOBOAUTENS NPOEKTA, a 4acTo U yMacTUs 3aKka3umka. 3a NpoLusibie HECKONLKO feT BeayLuye opraHn3aumm
NPOMBILLIIEHHOCTH pa3paboTany 1 NPMMEeHUIIM aHANUTUYECKUIA U UCTIbITATerbHbIN MeToAbl, NONHOCTLIO UHTEr-
pvipoBaHHbIE B MPOLIECC NPOEKTMPOBAHWA, AN NOBbLILLEHWS HAAEXHOCTU Ha CTaAWUN NPOEKTUPOBAHWSA NPOAYK-
LMK, 3Ta TEXHONOMMA N3NOXeHa B HACTOSILLEM CTaHAApTe U pacCMaTpyBaeTcs B pasgene 6.

B oTnnuve oT nprMeHseMoro MexxayHapoaHOro CTaHaapTa B HACTOALLMIA CTaHAAPT He BKNOYeHbl CChUTKA
Ha M3K 60050-191:1990 «MexayHapofiHbIi aneKTpoTeXHUYeckuii cnoeapb. MNaea 191. HagexHocTb 1 kave-
CTBO O6CIYyXMBaHMA», KOTOPLINA HeLlenecoobpasHo NPUMEHATL B HALMOHANBLHOM CTaHAAPTE U3-3a OTCYTCTBUS
MPUHATLIX rAPMOHU3UPOBAHHLIX HALMOHANBLHBLIX CTaHAAPTOB. B COOTBETCTBUM C 3TUM M3MEHEHO CoaepXaHue
paspnena 2. Kpome Toro, usMeHeHa Hymepaumsi MyHKTOB pa3fena 6. CpaBHeHWe CTPYKTYpbl HACTOSILLIErO CTaHaapTa
CO CTPYKTYPOI YKa3aHHOro MeXayHapoaHOro CTaHaapTa NpyMBeneHo B A0NONHUTENLHOM NpUioxeHun B.
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HAUWOHANBbHBIA CTAHOAPT POCCUMUCKOW OEANEPALUMUMU

MeHeKMEHT pucka

NPOMPAMMA NOBbLIWEHUA HAOEXXHOCTU

Risk management.
Programme for reliability growth

Dara BBegeHun — 2006—02—01

1 O6nacTb npumMeHeHus

HacTosLumit cTaHaapT ycTaHaBNMBaeT TpeboBaHUsA U aeT pekoMeHaaLMM s yCTpaHeHUs cnabbix MecT
13 annapaTHbIX 0GbLEKTOB U NPOrpaMMHOro 06ecrneyeHsi C LIeMbi0 NOBLILLEHUSI HAAEXKHOCTU.

CTaHOapT NPMMEHSIIOT, Koraa crieundvkaLms Ha NpoayKUmMio TpeGyeT BbiNoNHEeHUs NPOrpaMMbl NoBbiLLe-
HUA HaOeXHOCTU OBOpPyAOBaHUA (3MEKTPOHHOTO, 3reKTPOMEXaHUYecKoro, MexaHU4eckux annapaTHbIX
CPeACTB, a Takke nporpaMmHoro o6ecneveHus) unv koraa Tpebyercs AopaboTka npoekTa.

PekoMeHOaUMU CONPOBOXAAITCA ONUCaHVSIMM YrNpaBrieHus, NNaHNPOBaHWs, UCNbITaHui (nabopaTop-
HbIX UK SKCMTyaTaLMOHHbIX), aHarMaa 0TKa3oB, KOPPEKTUPYIOLLMX MEeTOAOB.

2 HopmaruBHbIe CCbIJIKN

B HacTosilLeM cTaHOapTe UCNoNb30BaHbl CCbUTKU Ha creaylolmve CTaHaAapThbl:

FOCT P NCO 9000—2001 CucreMbl MeHeMxkMeHTa kavectBa. OCHOBHbIE NONOXEHWS 1 CIIOBapb

FOCT P NCO 9001—2001 CucreMbl MeHe[DkMeHTa kavecTBa. TpeboBaHus

FOCT P 51901.2—2005 (M3K 60300-1:2003) MeHemxMeHT pucka. CUCTEeMbl MEHEePKMEHTa HaNeXHOCTU

FOCT P 51901.5—2005 (MOK 60300-3-1:2003) MeHepkmeHT pucka. PykoBoACTBO MO NMpUMEHEHWIo
MEeTOAOB aHanu3a HafleXXHOCTH

FOCT P 51901.13—2005 (MK 61025:1990) MeHemxmeHT pucka. AHanM3 fepesa HeMCNpaBHOCTEN

FOCT P 51901.16—2005 (M3K 61164:1995) MeHemkmeHT pycka. lNoBbiLeHne HagexHocTh. CtatucTu-
Yeckue KpUTepumn u MeTofbl OLIeHKU

FOCT 27.310—95 HageXHOCTb B TexHuKe. AHanv3 BUA0B, NOCIIEACTBUNM U KPUTUMHOCTM OTKa30B. OCHOB-
Hble NONOXeHus!

NpwumeyaHu e — Mpu NONb30BaHUM HACTOALLUM CTaHAAPTOM LienecoobpasHo NpoBEPUTL AEUCTBME CChINOY-
HbIX CTaHAAPTOB B UH(OPMALIMOHHON cucTeMe o6LLero Nonb3oBaHUA — Ha oguULManLHOM caifTe HaLMOHANBLHOMO OpraHa
Poccuiickonn depepauum no craHaaptMsauum B ceTM MHTEpHET Unu No eXeroaHo usaasaemMoMy WMHOpMaLMOHHOMY
ykasaTtenio «HaumoHarnbHbIe CTaHAapTLI», KOTOPLIA ONMyGNMKOBaH MO COCTOSAHMIO Ha 1 siHBaps Tekyllero roaa, U no cooT-
BETCTBYIOLUUM €XKEeMECAYHO U3faBaeMbiM MHGOPMAaLIMOHHBIM YKa3aTensam, onybnukoBaHHbLIM B TeKyLLeM rogy. Ecnm ccbi-
FIOYHbIA CTaHAApPT 3aMeHeH (U3MEeHeH), TO NMPY MOoNb30BaHWM HACTOALWMM CTaHAAPTOM crefyeT PYKOBOACTBOBAaTLCA
3aMeHEHHbIM (M3MeHeHHbIM) CTaHAapToM. Ecnn ccbinoyHblii cTaHaapT oTMeHeH Ge3 3aMeHbl, TO NoNoXeHue, B KOTOPOM
iaHa CCbiNka Ha Hero, NPUMEHAETCA B YaCTK, He 3aTparvBaloLLeii 3Ty CCbinky.

Uznanue oduymansHoe
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3 TepmuHbI U onpeaeneHus

B HacTosiLiem CT: aHAapTe npMMeHeHbl cneayolive TepMuHbl C COOTBETCTBYIOLLIMMUW onpeaerneHUusiMun.

NMpumMmeyaHue — [ina aHanusa AaHHbIX UCTMbITAHUA HA NOBLILLEHUE HAAEXHOCTU BAXHO pasnvyartb TEPMUHbI
«napaMeTp NOToka 0TKa3oB» (A1 BOCCTAaHABNMUBAEMbIX OGbEKTOB) U «MHTEHCUBHOCTb OTKa30B» UMW «MFHOBEHHAs! UHTEH-
CMUBHOCTbL OTKa30B» (ANA HeBOCCTaHaBNUBaEMbIX OGBLEKTOB).

3.1 anemeHT (06bexT) (Item entity): Jllobas YacTb, KOMNOHEHT, YCTPOMCTBO, NoAcUMcTEMA, (DYHKLIMOHATb-
HbllA MOyNb, 0GOpyaOBaHUE UM CUCTEMA, KOTOPLIE PACCMATPUBAIOTCS CAMOCTOATENLHO.

N pwumMeyaHn e — SnemeHT (06LEKT) MOXET NPeACTaBNATL co6OM annapaTHbLIe cpeAcTsa, NporpaMMmHoe obec-
neyeHne UK To U Apyroe BMECTE U MOXET B CreLMUUEcKMX Cry4asx BKMIoUaTh NepcoHan.

3.2 coBepueHcTBOBaHue HapexHocTu (reliability improvement): MNpouecc, npeanpuHATLIN C Lenbio
NOBLILEHNS HAAEXKHOCTN N HANPaBIeHHLIA Ha YCTpaHeHne NPUYKUH CUCTEMATUIECKUX OTKAa30B U/MNK YMEHb-
LLIEHNA BEPOATHOCTN NOABNEHUA APYIMX OTKA30B.

MpuMeyaHunn

1 MeToa, onucaHHbIN B HacTOsLLIEM CTaHAApTe, HanpaBneH Ha pa3paboTKy KoppeKTUpyoLmx Moaudukaumin, obec-
neynBaloLLnX cokpalLeHue konuyecTsa crnabbix MECT CUCTEMbI U BEPOATHOCTW UX NOABNEHUA.

2 ina nioGoro o6bekTa MMEloTCA Npeaenbl peanbHOro N 3KOHOMUYECKOrO COBEPLUGHCTBOBAHNA U AOCTWKUMOTrO
YPOBHSA NOBLILLEHUA HAAEKHOCTU.

3.3 noBbiwenune HapgexHocTtu (reliability growth): CoctosHue, xapakrepusyemoe coBepLLEHCTBOBaHUEM
nokasatenein HaneXHoOCTN 06 bLeKTa BO BpEMEHW.

MpumeyaHne—MogenuposaHue (I1p0l'H03VIpOBaHMe) 1 aHanu3 coeepLueHCTBOBaHNA HAAeXXHOCTU Ha CTagvun
NPOEKTUPOBAHUA OCHOBAaHbI Ha CTaHAAPTHON OLEHKe OXUAAEMO HAaASXKHOCTU NPOAYKLWK B Npeaenax 3afaHHoro nepuoaa
BpeMeHW.

3.4 vHTerpupoBaHHan paspaboTka HapexHocTu (integrated reliability engineering): MbkeHepHbIA
MeTop, COCTOSILLMIA M3 MHOXECTBa METOA0B aHanuaa HapexHocTn/ 6e30TKa3HOCTU, UHTErpUpPOBaHHbLIX BO BCE
TeXHU4YecKMe CTaiuu M OeNCTBUS, OTHOCSLLMECA K NPOAYKLMM OT cTaamMu pa3paboTku A0 3Kkcniyatauun npu
B3aMMOAENCTBUN BCEX 3aUHTEPeCOBAHHbLIX CTOPOH.

3.5 ueneBoe 3HaueHue HagexxHocTU npoaykumm (product reliability goal): TpeGoBaHus HapexHoOCTU
Ans NpoayKUWK, OCHOBaHHbIE Ha Liensix NpeanpuaTus, TpeGoBaHusX pbiHka NN HeobGXxoauMor BEpPOATHOCTU
YCMELUHOro BLINONMHEHUs1 3aaqn, KOTopas SBMSETCA PasyMHO AOCTWKUMOW COrMacHO MPOLNOMY OnbITY W
PasBUTUIO TEXHVKN.

MpwuMeyaHU e— [N HEKOTOPLIX NPOEKTOB TPEBGOBaHUA HAaAEXKHOCTV YCTaHaBNMBAIOTCSA 3aKka34unkoM. Lienesoe
3HaYeHUe HaIeXKHOCTU AN NPOAYKLIMA ABNAETCS UTOTOBbLIM 3Ha4YEHVEM NpoLiecca NOBLILIEHUS HAAEXHOCTU.

3.6 cuctematnueckue cnabbie mecrta (systematic weakness): HepopaboTku, koTopele MOryT GbiTh
yCTpaHeHbl Uy BIIUSIHUE KOTOPbIX YMEHbLLEHO TONbKO BBEASGHMEM MOAUMKALIMIA B NPOEKT, NPOU3BOACTBEH-
HbIV NPOLIECC, MPoLeaypbl 3KCMyaTaluum, AOKYMEHTaLUMI0 UM 3aMeHbl HECTaHAAPTHBLIX KOMMOHEHT KOMMNOHEH-
Tamm ¢ 6oree BbICOKOW HAAEKHOCTLIO.

MpuMmeyvyaHunsn

1 Cnabble MecTa 4acTo SIBMSOTCS MCTOYHWMKOM OTKA30B U CBfi3aHbl CO cnabbiMu MecTaMu B NPOEKTE MU NPOU3BOA-
CTBEHHOM npoLecce, Unum AoKyMeHTaLuu.

2 PeMOHT unu 3ameHa (Mnu nepesanyck B crnyyae nporpaMmHoro obecrneyeHus) 6e3 MmoamdmkaLmm MoryT npuesecTi
K OTKa3aMm TOro Xe camoro Buaa.

3 Cnabble MecTa nporpaMmMHoro obecneyeHus Bceraa sBNAITCA CUCTEMaTUYECKMU.

3.7 octaTouHsle cnabbie mecTa (residual weakness): Cnabble MecTa, KoTopble He SIBMsIOTCS cUcTeMa-
TUYECKUMM.

NMpumeyvaHwun

1 Ons ocTaTouHbIX cnabbix MECT PUCK OTKa3a COOTBETCTBYIOLLEro BUAA ABMAETCA ManeHbKUM UNu AaXe HesHauu-
TenbHbLIM B Npegenax oXkngaemoro BpemMeHun UCnbITaHNNA.

2 Cnabble MecTa nporpaMMHoro obecnedyeHns He MOryT ObiTb OCTATOYHbLIMM.
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3.8 oTka3 (failure): MoTepsi 06LEKTOM CNOCOGHOCTM UCMONHATL TPebyemyto (DyHKLMIO.

MpumeyvaHus

1 B pesynbTate 06beKT nonyyaeT HEUCNPaBHOCTb.

2 OTkas — aTo COGbITVIe, B OTNnnyme oT HeUCnpaBHOCTU, KOTOpan ABNASTCA COCTOAHUEM.

3 TepMuH «noTepa» nogpasymeBaeT, YTO 0OBEKT MMen cnocOBHOCTbL MCMOMHATL TpebyeMyto byHKLMIO 1 3aTeM
yTpatun ee. Ecnm npoekT cucTeMbl criocobeH obecneynTb BbiNoNHEHWE 3adaHHOro TpebGoBaHus ahhEKTUBHOCTU, TO OTKa3 —
yTparta 3Toi cnocoGHOCTU.

3.9 pexxum oTtka3a (failure mode): Cnocob, KOTOpbLIM cUcTEMA UMM KOMMOHEHT NPeKpaLLaloT UCMONHATb
CBOIO (DYHKUWMIO, NpelyCMOTPEHHYIO NPOEKTOM.

MpumeyvyaHuns

1 PexuM oTkasa MOXET ObiTb OXapaKTepu3oBaH YaCTOTOW ero NMosiBIEHUS UM BEPOSITHOCTLIO €ro NosiIBIIeHUs Ans
BKJTIOYEHUA B NokasaTenu HageXHOCTU KOMMOHEHTa U CUCTEMBI.

2 ins uccnefoBaHUA HaAEXKHOCTU CUCTEMBI B NpeAHasHaYeHHbIX YCNOBUAX aKCMyaTauum AomkHbI 6bITe uccneao-
BaHbl COOTBETCTBYIOLLME PEXUMbI OTKA30B, MX MPUYUHBI, YaCTOTbI UIM BEPOATHOCTM UX MOAIBMEHUS.

3.10 ymecTHbIM oTKa3 (relevant failure): OTkas, KOTOPLIV AOMKEH BbITh BKIIOMEH B pe3ynbTaThl MCMbITa-
HWIA, AaHHble 3KCNIyaTaLMmn U UCMOSbL30BaH NPU pacyeTax OLIeHKW NokasaTens HageXHOCTU.

NMpuMeyaHusn
1 KpuTepuu Ansi BKIIOYEHWSA B YMECTHbIE OTKa3bl AOMKHbI GbITb YCTaHOBMEHI.
2 KpuTepumn yMeCTHbIX OTKa3oB onucaHbl B 6.4.6.

3.11 HeymecTHbIN oTka3 (non-relevant failure): OTkas, koTOpbIN AOMKEH ObITb MCKITIOYEH U3 pe3ynbTaToB
MCMNbITAHUA, AaHHBIX 3KCMMyaTaLuumn U He JOIMKEH UCMOoNb3oBaTLCA NPU pacyeTax OLIeHKU nokasatens Hagex-
HOCTW.

NMpuMeyaHUNe— Kputepuu ans BbiAeNEHUs HEYMECTHbIX OTKa30B ONUCaHb! B 6.4.5.

3.12 cuctemaTnyeckmin otkas (systematic failure): Otkas, aAns koToporo aHanu3 HKU3N4eCKUX NPOLECCOoB,
06CTOATENLCTB, YCIOBUI UMW MOAENb OTKa3a YKasbiBaloT Ha BO3MOXHOCTL €ro MOBTOPHOIO NOSIBAEHUS.

MpuMmevyaHus

1 Koppekmpyioliee TexHu4eckoe obcnyxusaHue 6e3 moaudukaLmmn o6bIMHO He YCTpaHAeT NpUUYMHy oTKasa.

2 CucteMaTU4eCKuiA 0TKa3 MOXeT ObiTb BbI3BaH MO XenaHWio MOAENMPOBaHUEM NPUYMHEI OTKa3a.

3 B HacTosiLLeM cTaHAapTe CUCTEMAaTUYECKUIA OTKAa3 MHTEPNPETUPYETCS KaK OTKa3, CrieAlyoLLMiA 3 CUCTEMATUYECKOTO
cnaboro mecra.

3.13 ocraTtouHbIi oTkas (residual failure): OTkas, BbI3BaHHbI OCTAaTOMHLIMY CrlabbiMy MecTamMu.

3.14 otka3 kateropum A (failure category A): CucreMaTtnyeckuini 0TKas, BbISBIIEHHbIM HA UCTLITAHUSX,
OTHOCUTENLHO KOTOPOro PYKOBOACTBO NPUHUMAET peLleHre He AenaTh KoppekTupyioLLein moauduvkaumm us-3a
3aTpart BpeMeHW, TEXHONOMYECKMX OrpaHUMEHUIA NNy APYIX NPULKH.

3.15 otka3 kateropum B (failure category B): Cuctematnueckuii otkas, BbISBfIEHHbIA NPY UCTLITAHUSIX,
ZNsl KOTOPOro PyKOBOZICTBO NPYHUMAET pellieHne BBECTH KOPPEKTUPYIOLLYIO MoandUKaumio

M p 1 M ey aH K e — Knaccudpukaums oTkasa He NPUMEHUMa ANs NOBLILLIEHUS HAAEXHOCTU Ha CTaauu NPOEKTMPO-
BaHUA NPOAYKLMK, MOCKOMbKY MPEACTaBMNEHUsI O MOTEHUMAnNbHLIX PeXMMax OTKasoB He NO3BONAIOT 3To cAenaTth. Bce
KOMMOHEHTLI MOTYT NOTEHLMANBHO OTKa3aTh B OAHOM UMK APYFrOM PeXUMe, HO BePOATHOCTL U NOCNeACTBUA Takoro cobbImust
MOTYT CUNbHO pasnuuaTthesi. CHauana UayqaloTcsl PeXuMbl 0TKasa U UX NOTeHUManbHbie NPUYKHLI, KOTOPLIE MOTYT UMETh
BbICOKYI0 BEPOSITHOCTb peanuvsaLiyu, 1, eCniv pecypch! 1 rpaduku NO3BONSAIOT, UCCNEAYIoTCA APYre PeXUMbI OTKasa, MeHee
BeposTHble. MpoayKLMA C GOMbLLIMM KONUYECTBOM KOMIMOHEHTOB, KaXAblii U3 KOTOPbLIX MOXET UMETb MHOTO PEXMMOB 0TKa3a,
a Kaxablil U3 PeXXVUMOB OTKa3a MOXET MMETb MHOTO NPUYMUH, TPEGYeT MHOTO yeunui Ans KnaccudukaLmumu peXxuMoB OTKa30B
UMK UX NPUHKH U MOXET GbITb CIIALLIKOM CIIOXHOM U AOPOrocTosLLell Ans 060CHOBaHWA knaccudmkaumm. MoaToMy knaccu-
huKaLma OTKa30B He NPUMEHSIETCA [iMNsl MOBbLILLEHUA HAAEXHOCTU NPOAYKLMM Ha CTaauM NPOEKTMPOBaHWS.

3.16 HeucnpaBHocTb (fault): CocrosHne obbekTa, xapakTrepusytolueecs HECNOCOGHOCTLIO UCMONHATL
TpebyeMyio (hyHKLUIO, NCKITIOYas BpeMsl NPOMNaKTMYECKOro TEXHUYECKOro 06CIyXMBaHUSA UKW ApYrvxX 3anna-
HUPOBaHHbLIX OeViCTBWIA, UN NPOCTOMN M3-3a HeA,0CTaTka BHELLHVX PecypCcoB

n pnMeyYyaHune — HeVICI'IpaBHOCTb 4acCTo ABNAGTCA pe3dynbTaTOM OTKasa 06‘beKTa, HO MOXEeT CyLleCTBOBaTb U
6e3 oTKa3sa.
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3.17 pexum HeucnpaeHoctM (fault mode): OaHO 13 BO3MOXHBIX COCTOSIHUIA AedieKTHOro o6bekTa aAns
3anaHHon Tpebyemor (PyHKLIMN.

n puMeyYyaHune — Wcnonb3osaHue TepMUHa «peXnUM OTKasa» B 3TOM CMbICre AoNyCTUMO AnA M,quTMCbMKaLIMVI
NOTeHUManbHOro 0Tkasa o6bekTa N KOMNOHEHTA.

3.18 MrHoBeHHbII NokasaTenb HagexHocTM: (instantaneous reliability measure): MokasaTtens Hapex-
HOCTW Ans obbekTa B AAHHOWN TOYKe BPEeMeHM (MPOLNOro MU HacTOoALLEero) Npy BbINOMHEHUU NPOrpamMMbl
NOBbLILLIEHUS1 HAAEXHOCTHU.

NMpuMeyaHus

1 MNMokasaTenb HaAEeXHOCTU, UCNONb3yeMbI NPU aHanNU3e NPoeKTa, — 3TO MaTeMaTMYeCcKoe OXuaaHne nokasatens
HafEeXHOCTU NPOAYKLMA B 3aaHHbIA MOMEHT BPEMEHU UMK ero 3KBUBANEHTHLIN NapaMeTp NoToKa OTKa3oB, PaCcCUUTaHHbIA
Ha OCHOBE OLIEHOK nokasaTernei HaIeXHOCTU NPoAYKLIMM B UCCneayembIi Nepuoa BpeMeHu.

2 WHorpa nokasaTernb HaeXHOCTU MOXET GbITh BbIPaXeH C NOMOLLbIO 9KBUBANEHTHLIX 3HAUYEHU cpeaHe HapaGoTkn
Ha oTkas (MTBF) unu cpepHei HapaboTku Ao oTkasa (MTTF), BbIMUCNEHHBIX HA OCHOBE OLIEHOK HaAeXHOCTU NPoAYKLUA B
uccnegyeMbliA Nepruos BpeMeHW.

3 Ucnonb3yeMblii B HACTOSAILLIEM CTaHAApTe TEPMUH «BPEMA» MOXET GbiTb 3aMeHEeH ApYrMMU XapaKTepucTukamu,
TaKWMU KaK LIMKIbl, PACCTOAHUSA (MWW, KWNOMETPbI) U T.N.

4 B HacTosIlleM CTaHgapTe TepMUH «napaMeTp NoToka OTKasoB» UCMOMb3yeTcsl Ans nokasaTena HaaeXHoCTu
BOCCTaHaBMIMBAaEMOI CUCTEMbI, a TaKUe TEPMUHBLI KAK K MHTEHCUBHOCTb OTKa30B», KMFHOBEHHaA MHTEHCUBHOCTL OTKa30B»
NPUMEHSIIOTCA ANA HeBoccTaHaBnmBaeMoi cuctembl, MTBF u MTTF MoryT 3ameHaTb apyr Apyra COOTBETCTBeHHO. [lanee
cvcTema npeanonaraeTcs BOCCTaHaBNMBaeMOM, €CNv onpeaerneHHo He 3anBneHo obpaTHoe.

5 MNokasaTenu HaAEXHOCTU CUCTEMBI, OGLIYHO UCTONb3yeMble NPY UCMILITAHUAX, — 3TO NapaMeTp NOTOKa OTKA30B,
MTBF, (MrHoBeHHast) MHTEHCUBHOCTL OTKasos, MTTF.

6 3HayeHus nokasaTtenei HaAEXHOCTN OLIEHUBAIOTCA Ha OCHOBE MoAenel NoBbILLEHMS HAAEXHOCTU, ONPeASNeHHbIX
OTAEMNbHO ANA YNy4YLlEeHUs1 NPOAYKLIMM Ha CTaAUAX MPOEKTUPOBAHUA U UCTIbITAHUA.

3.19 akcTpanonupyemMbii Noka3aTenb HageXHocTu (extrapolated reliability measure): Mokasarenb
HaAeXHOCTN 06beKTa, NpeAcKasaHHbIv ANA 3aaaHHoW OyayLuen TOMKW B NPOrpaMMe UCTIbITaHWiA Ha NoBbiLLIeHWe
HageXHOCTK, €CNN MHOMO KOPPEKTUPYIOLLIMX MoAUMUKaLMA NPUCYTCTBYET B NporpaMme.

MpuMmeyaHusn

1 MprUMeHeHne TepMUHa «3KCTPanonALuua» npeanonaraeT HanMuue orpaHUYEHUn NO BPEMEHN.

2 Ycriosust npeabiayLumMx UcnbITaHuiA 1 npoueaypbl KOPPEKTUPYIOLMX MOAUMUKALIA NPUHUMAIOTCA B HEU3MEHHOM
Buae.

3 3HaueHve nokasaTens HaaeXHOCTU OLIEHMBaETCA Ha OCHOBE MOZENM MOBLILLEHUA HAASXKHOCTH, NPUMEHAEMON K
npeabIayLLnMM gaHHbIM. TOT e noaxoa npuMeHsieTcs K 6yayLieMy nepvogy nporpaMmbl.

4 Hanbonee yacTto vcnonb3yeMble NokasaTenu HageXXHOCTU — (MIHOBEHHIA) napaMeTp noTtoka otkasos, MTBF,
(MrHoBeHHasi) MHTEeHCMBHOCTbL OTKazos, MTTF.

5 BKcTpanonupyemblii MokasaTernb HagekKHOCTU He NPUMEHUM AN UCMONb30BaHWS B MPOrpamMMe MOBbILEHUA Ha-
OEXHOCTU B npoLecce NPOEKTUPOBaHWS.

3.20 nporHo3upyeMbii nokasaTenb HagexHocTu (projected reliability measure): MNokasatenb Hagex-
HOCTW, NpeackasaHHLIA ANA 00beKTa Nocrne OfHOBPEeMeHHOro BBeLeHUs psfa KOPPEKTUPYIOLLMX MoavdvKa-
LMNA.

MpumeyaHus

1 Moandukaumm 4acTo BBOAATCH MEXAY ABYMS NocneaoBaTenbHbIMU aTanamMmu NporpamMmmel.

2 MNokasaTenu HageXHocTH, 06bIYHO UCNOMNb3yeMble NpY NMPOBEPKE NOBLILLIEHUA HAAEXHOCTU, — 3TO (MTHOBEHHBI)
napamMeTp noTtoka oTtkados, MTBF, (MrHOBeHHas) UHTEHCUBHOCTL OTka3oB, MTTF.

3 MNokasaTenb HaAEXHOCTU B MPOLIECCE NOBLILLIEHWS HAAEXKHOCTU Ha 3Tane NpoeKTMpOBaHWUA — 3TO MoKasaTenb
HaAeXHOCTW NPoAYKLUW, NPOrHO3UPYEMbIiA ANs 3aAaHHOro Nepuoaa BPEMEHU, TaKoro Kak rapaHTUiHbIA nepuoa Unm Cpok

CnyX6bl.

4 3HauyeHVs1 3TUX NokasaTenel OLEHNBaTCS Ha OCHOBE MOAENM NOBLILLEHUSI HAAEXHOCTH.

3.21 npochunb ncnonn3oBaHus (usage profile): JetanbHas MHMOpMaLMs No BOMPOcaM 3KernyaTtauum
1 YCroBUIA OKpyXaloLLieli cpefibl (UX copepXaHue, orpaHnyeHnst NPOAOIMKUTENBHOCTY U NOCNea0BaTeNnsHOCTH)
Onsi HOBOW NPOAYKLMK.

3.22 otyet 06 achcexkTmBHOCTU akcnnyatauum (field performance report): O63op ¥ aHanu3 AaHHbIX
3KCrnyaTaLvm, NoAxXoAsLLmMX ANs paspabaTbiBaeMon NPoayKLMN.

3.23 cneuundukaums HaaexHocTH (product specification for reliability): OnvcaHne oxvaoaemon addek-
TMBHOCTW NPOAYKLIMM AN51 YKa3aHHOro Nepuoaa BpeMeHn ¢ oXnaaeMbiM Npodinnem MCernorb3oBaHUs

3.24 ucnbiTaHUA Ha 6e30TKa3HOCTb M AonroBevHocTh (reliability and life test): UcnbitaHus (Ha genct-
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BUS OKpYyXalollel cpefbl Unv Opyrve BO3AEUCTBUSA), NpedHas3HaueHHble NS NOATBEpXAeHUs UK OLeHKU
BEPOATHOCTM MNOSIBNEHNS PEXUMOB OTKA30B UMK UX MPUYMH, KOr4a 3TW OLIEHKU TPYAHO NONyYWTL TOMLKO Ha
OCHOBe aHanuaa.

NMpuMeyaHue — SKennyaTaunoHHbIe UCMbITaHUSA (MCI'IbITaHVISl Ha ,D.OJ'IFOBe‘-IHOCTb) BbIMOMHATCA ANA AeMOH-
CTpauun HaaeXXHoCT NpoayKLnn.

3.25 nnaHupoBaHu1e NoBbIWeHUs1 HagexHocTH (reliability growth planning): MnaHuposaHue pericTeui
B cchepe HaOeXHOCTH, TaKMX Kak UccrieoBaHuUs, BbIGOp MaTepranoB, UCNbITaHWSi KOMMOHEHTOB, CrocobCTBY-
IOLLIMX MOBBILLEHUIO HAAEXHOCTN NPOAYKLIMM,

MpuMeyaHue—OauH 1 TOT ke TEPMUH MOXET OTHOCUTLCA K MMaHUPOBAHUIO NapameTpa u BeIMUUHLI yryulle-
HUA NpoekTa, HeOBXOAMMBIX ANs AOCTWXKEHMS Lienel B 06nacTu HadeXHOCTU Npoaykuuu. MnaHMpoBaHMe COCTOMT U3
pa3paboTKv aHanMUTUYEeCKOro NPeACTaBNeHUs B pasaene o NoBbILLEHWN HaAeXHOCTV NPoeKTa U OLeHKU BENMUMHLI U3Me-
HEHMI (YNyuLIEHMI) XapaKTePUCTMK NPOeKTa, HEOGXOAUMBIX AN AOCTWKEHUA Leneii B 06nacT HaaeXHOCTU.

3.26 npepBapuTenbHbie OLleHKM HapexHocTM (preliminary reliability estimates): Ouenkn HapexHocTH
HOBOW NPOAYKLMM Ha OCHOBE JaHHbIX NpeabiayLLEero npoekKTa.

3.27 npepBapuTenbHoOe pacnpeaeneHue HaaexHocTm (preliminary reliability allocation): Pacnpeaene-
HVe HaOeXHOCTM Mo YacTAM NPOEKTUPYEeMOoW NPoayKLMK, AN KOTOPbIX U3-3a HeAoCTaTka uHdgopmaummn npea-
BapuTerbHble OLIeHKM He MOryT ObiTb NOsyYeHbl.

3.28 npoekTHbIe pekoMeHaauum (design guidelines): NpoeKTHbLIN AOKYMEHT, B KOTOPOM NPUBOAATCS
KpUTEPWU NOBLILLEHUS HAOEXHOCTU NPOAYKLUN.

3.29 HenpepbiBHasA OLeHKa HaAeXHOCTU NpU NpoekTMpoBaHum (continuous design reliability assess-
ment): O6HOBNEHWe OLEHKN HadeXHOCTW HOBOW MPOAYKUWM OAHOBPEMEHHO C pa3paboTKon NpoekTa v npu
MCMbLITAHUM KOMMOHEHTOB U NMOACUCTEM MPOOYKLUW.

3.30 FMEA u cokpaleHue pexumoB oTka3oB (FMEA and failure mode mitigation): UaeHTudpmkauuns
KPUTUYECKMX WWNK CBSI3aHHbIX C 6e30MacHOCTbIO PEXVMMOB OTKA30B, UX NPUUMH M MOCHEACTBUIA, OLIEHKa
BEPOSTHOCTU MX NOSIBNIEHNS B COOTBETCTBUMN C NPO(PUNeM UCNosib30BaHUsl U PECYPCOM NPOAYKLMW.

MpuMeyaHUNe — OFLEKTOM YMEHBLLEHWA ABNAIOTCA NPUYUHBLI U PEXUMBI OTKA30B C BbICOKO BEPOSITHOCTLIO U
TSHOKECTbIO nocneacTsui. OYeHb NONE3HLIM UHCTPYMEHTOM NSl aHanu3a PeXUMOB OTKa30B NPOEKTa ABMAETCA aHanu3
[AepeBa HeucnpaBHOCTEN, KOTOPLIA ABNAETCA NIOMYECKUM NPEACTaBNeHNeM PEXMMOB OTKA30B annapaTHbLIX CPEACTB.

3.31 knouyeBble kKOMNoHeHThbI (key components): KOMNOHEHTLI, KOTOPble SBNAIOTCA CyLLEeCTBEHHbIMK
Ons OCTWWKeHNsi HeobxoanMor 3dpdeKTMBHOCTA NPOAYKUMM U KOTOpble OLUEHUBANvWcb U Bbibupanucb Ha
OCHOBE AOCTYMHBIX 1 BbINOSIHUMBIX TPe6oBaHUIA HAAEXKHOCTU U YCIOBUIA OKpY>XKaloLLiel cpeabl

3.32 3akniounTenbHbLIN oT4yeT 0 HapexHocTH (final reliability report): Co6paHve metonos, nccnenoBa-
HWIA, UCTILITAHUIA, pe3yNLTaToB, ONbITa, NOJyYeHHbIX NOCNEeACTBUIA PEXUMOB OTKA30B, KPUTUHECKUX KOMMOHEH-
TOB U UX UTOrOBOW HAA\EXKHOCTU, JOCTUIHYTOE MOBLILLIEHME HAAEXHOCTH, UTOrOBas OLleHKa HaAeXHOCTN 0b6bekTa
B LIENIOM.

M p 1 M ey aHun e— OTUeT BKIIOYAET MHOPMALIMIO, KOTOPas A0MKHA UCNONL30BATLCA Kak UCTOUHUK UHGOpMaLu
A5 CCINOK, COOBLLEHNN U SIBMSIETCA OTNPABHO TOUKOIA ANisi pa3paboTku credyioLei BEpCUM Un HOBLIX BEPCUI NpoaYK-
LK.

3.33 oueHka HagexXHOCTH NpoAyKUUKM Npy 3ameHax (reliability assessment of product changes): Ouen-
Ka HafleXXKHOCTU NpY 3aMeHax KOMIMOHEHTOB NPOAYKLWM B NpoLiecce NPOeKTUPOBaHNSA UM NPOU3BOACTBA

NpuMeyaHne — UsMeHeHUA HAZEXHOCTU MPOAYKLMKU MOrYT GbiTb CNeACTBUEM KOPPEKTUPYIOLLIMX ASUCTBUNA,
COKpALLEHNA 3aTpaT Ha NPOAYKLMIO MM UBMEHEHMIA B NPOLIECCE NPOMU3BOACTBA.

3.34 HenpepbIBHLIE UCTLITaHUA Ha HAAEXHOCTL (continuing reliability testing): VcnbitaHns Ha Hapex-
HOCTb HaxoAsALLeWCA B NPOM3BOACTBE NApTUM NMPOAYKUMM AN NOATBEPXAOEHUS HECHWKEHWUS HaOEeXHOCTM
npoAayKuuM NoA BO3AENCTBUEM NPOLIECCOB NPOM3BOACTBA UNW GONbLLLONO KONMYecTBa KOMIMOHEHTOB HU3KOIO
KavecTsa.

3.35 ananus otuyeTa 06 oTkazax cucTeMbl M KoppekTupytowux aevcreui (FRACAS) (failure reporting
analysis and corrective action system): CucteMa 3akpbiToro uukna ansa obecrnedeHusi NpoCneXuBaeMoCcTv
DEenCcTBUI NPOeKTa BNNOTb [10 €ro 3aBepLUeHus.

NpuMeyaHue — FRACAS — UCTOUHUK UHGpOPMALMK 06 IKCNNYaTALMOHHBIX M 3KCTIEPUMEHTAnNbHbLIX OTKa3ax
npoAyKUWUU, CBA3aHHON C HOBLIM NPOEKTOM. AHANW3 MOXET NMOMOYb BbIABNEHWIO PEXMMOB OTKa30B B UCCIIEAYEMOM NpoeKTe.

5
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3.36 cuctema (system): CoBOKYNHOCTb B3aMMOCBSI3aHHLIX Y B3AUMOIENCTBYHIOLLMX OO bEKTOB.
[FTOCT P UCO 9000, cratbs 3.2.1]

NpumeuyaHus

1 C no3vuun HaaexXHOCTU cucTeMa A0MKHA UMETD:
a) onpeaeneHHyio Lenb, BbipaXeHHyI0 Yepes TpeboBaHUs K (DyHKLIMSIM CUCTEMbI;
b) ycTaHOBRNEHHbIE YCNOBUA 3KCNMyaTaLMmU U UCTIONbL30BaHUSA.

2 Cuctema umeeT epapxudeckyio CTpyKTypy.

3.37 komnoHeHT (component): 3nemMeHT, paccMaTpUBaeMbIii HA CaMOM HU3KOM YPOBHE aHanm13a CUCTEMBI.

3.38 pacnpepenenue (allocation): MNpouenypa, npuMeHsiemasi Npy NPoOeKTMPOBaHUK CUCTEMBI (06bekTa)
¥ HanpaenNeHHasa Ha pacnpeneneHue TpeboBaHUiA K 3HAYEHNUSIM XapaKTEPUCTUK O6bEeKTa N0 KOMNOHEHTaM M
noAcUcTeMaM B COOTBETCTBUM C YCTAHOBIIEHHLIM KpUTEpUEM.

3.39 uHTerpupoBaHHoe noBbilweHue HaaexHocTM (integrated reliability growth): MNoebilweHne Hapex-
HOCTW, AOCTUIHYTOE Ha OCHOBE 06beIMHEeHUs1 MH(bOpMaLK aHanW3a, UCTbITaHui, paboyero npoekTa u apyrmx
AaHHbIX M ASNCTBUN NO MASHTUMUKALMW U COKPALLIEHUIO NOTEHLMANBHbIX PEXUMOB O0TKa30B 06bekTa.

3.40 nepemexatowmiica orka3s (intermittent failure): Otkas, koTopbii He MOXeT ObiTb BOCCTAaHOBIEH
KaXKabliA pas nocne TeCTUPOBaHWA U NOSIBNSIETCS Criopaauyecku.

3.41 nosTopsiowminca otka3s (recurrent failure): OTkas, KOTOpbIA NOSIBNSETCH NOBTOPHO.

3.42 cnucok genicTeui (action list): Cnncok, NoaroToBneHHbLINA ANs BbiAENeHUs eiCTBUIA, HeoOX0aNMbIX
Ansa obecneveHns NoBLILLEHUS HAAEXHOCTH.

3.43 ycnoBue unu o6pa3seu otkasa (condition or pattern of failure): Cnoco6 BbisiBNeHUss HekoTopbIX
OTKa30B.

3.44 ananms obcronaTenbeTB (circumstantial analysis): AHanM3 o6cToATENbLCTB, B KOTOPbIX NOABNAOTCA
HEeKOTOpbIe OTKa3bl.

3.45 akBMBaneHTHaA MHTEHCMBHOCTb OTKa30B (equivalent failure rate): IHTEHCUBHOCTL OTKA30B KOM-
NOHeHTa Unn o6bekTa, paccuMTaHHas Al AOCTUTHYTON UM HAIeXXHOCTU M COOTBETCTBYIOLLIETO Nepuoaa Bpe-
MEHW B NPeANorioXeH O NOCTOSHHOW MHTEHCUBHOCTU OTKA30B B 3TOT NEpUo/, BpEMEHM.

n punMeyYyaHune— I'IonyquHoe 3Ha4eHVe IKBUBANEHTHON UHTEHCUBHOCTU OTKA30B AonNyCTUMO NPUMEHATb TOSMb-
KO AnA BblAeNeHHOro nepuoaa BpeMeHu.

4 OCHOBHbI€ NPUHLUNBI

4.1 O6wme NonoxeHUs

OCHOBHbIE NPVHLMNLI MOBBILLEHWA HAOEXHOCTM MPOAYKLUUN COXPaHSIOTCA NMpU OGHapyxeHWn cnabbix
MECT NMPOAYKLUN NPy NPOEKTUPOBaHUW, aHanuae n UCTbITaHUSsIX.

B nporpamme aHannsa NoBbILLEHWSA HAAEXHOCTM Ha 3Tane NPoeKTUPOBaHUS MPOBOAUTCS aHanNMN3 NpoekK-
TUPYEMOW NPOAYKUMWN ANS onpepeneHns cnabbix MecT cpeay KOMMOHEHTOB NPOoAYKLUM U UX B3avMOZeNCTBUIA
npuv aKkcnnyaTaumm B 0XMaaeMbiX U BO3MOXHBIX 3KCTpeMaribHbIX YCIOBUSIX OKpYXatoLLeln cpenbl. PesynbTaTthl
aHanusa npoekTa Heo6xo4UMO CpaBHUBATL C LIENAMU U TPeOOBaHUSIMM HAA@XHOCTU NPOAYKLUMK, a Ans HeoO-
XOAMMBIX yNyulLeHWi paspabaTbiBaTh pekoMeHaaumu. [ns onpeaeneHust NoTeHUMarnbHbIX OTKa3oB, ynyulle-
HWIA W NOBBILLEHNA HAAEXHOCTM NPUMEHSETCH UHCTPYMEHTASBHBIV aHanm3.

AHanua npoekTa He AOMXEH OrpaHVYMBATLCH 3NEKTPOHWUKOW, MOCKONbKY MeXaHW4ecKue KOMMOHEHTbI
Talke noaBepxeHbl O0TkazaM. MNo 3Toi npuuvHe Honee NOAXOOSLLMM MOKasaTerieM HageXHOCTU SIBNSETCA
BEPOSTHOCTb 6e30TKa3HOW paboThbl UM BEPOSITHOCTL OTKas3a, a He MHTEHCUBHOCTL OTKA30B MU NapameTp
NoTOKa OTKA30B, MOCKONbKY OTKa3bl MEXaHWYECKUX KOMMOHEHTOB 4YacTo He MOryT ObiTb ONMCaHbl MOCTOAHHOW
VHTEHCHBHOCTLIO OTKa30B.

Ons BLIABMEHWS NOTeHUMaribHbIX PEXUMOB OTKA30B, OCODEHHO TaM, rAe aHanus SBNSEeTCA CHULLKOM
CINOXHBIM UMM MOXET MPUBECTU K COMHUTENbLHBLIM pesyrbTaTtam, MOryT MPUMEHSITLCS BCE aHanuTuveckue
MeTOoAbl HaOEXHOCTU. PeXX1Mbl 0TKa3a, UMeloLLIME BLICOKYHO BEPOSTHOCTb NOSBMEHWS, YCTPAHSAIOT YyYlleHneM
NpoeKTa, a 3aTeM onpeaensioT HOBYIO OLleHKY HafeXHOCTU. Takum o6pa3om, NOBbILLEHVE HAAEXHOCTU 3atbuk-
CUPOBaHO, a NPOABWKEHWe NpoeKTa 3aperncTpupoBaHo. AHanM3 HafeXHOCTU MPOoeKTa OXBaTbiBaeT Takke
BCTPOEHHOe NporpaMmHoe obecrnedeHre 1 annapaTHO-NPorpaMMHbie B3anMOAeNCTBuUS.

B nporpamme UCnbITaHU Ha NOBLILLIEHWE HAZEXHOCTM A1 BLISIBIIEHUS CNabbiX MeCT Y COBEPLUEHCT-
BOBaHWUA HA@XHOCTW CUCTEMbI, MOAYNS, NOACUCTEMbI UMM KOMMOHEHTA MCMNOMb3YITCA NTabopaTopHbIe Unu
aKcnyaTaLWOHHbIe UCNbITaHUA. [osiBNeHMe oTkasa [OJMKHO AWArHOCTMPOBATLCS, MOCKe Yero AOSMKHbI
ObITb BbINOMHEHb!I PEMOHT U/UNWN 3aMeHa, a 3aTeM COOTBETCTBYIOLLME MUCMbITAHWS AO0MMKHbI ObiTh NPOAON-
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XeHbl. OQHOBPEMEHHO C WCMbITaHUSIMU Heo6X0aAMMO aHanNU3npoBaThb NpoLUSble OTKa3bl ANA NOMCKa UX
OCHOBHbIX NMPU4MH, A Taloke Ans onpeaeneHns, rae AoMKHbI ObiTb BKNIOYEHbI B NPOEKT COOTBETCTBYIOLME
KOppeKTupyLme moaudmkaumMm unu apyrve npoueaypbl, HanpaefeHHbIE HA NOBbILEeHWe HAAEeXHOCTU.
OTta MeTonoNoMms NPUMEHSIETCA Kak K annapaTtHbIM CpeAcTBaM, Tak U K BCTPOEHHOMY NPOrpamMMHOMY
obecneyeHumio.

MporpammMa NoBLILLEHUSI HAIEXKHOCTU AN HEPEMOHTUPYEMbIX U HEBOCCTAHABNUBAEMbIX OGBLEKTOB UK
KOMMNOHEHTOB [I0JDKHA TONbKO obecneunBaTb NonyYeHne nocneaosarenbHbiX BLIGOPOK, Kaxaas U3 KOTopbIX
COOTBETCTBYET 6oriee BLICOKOM HAAEKHOCTU NPOEKTa, YeM NpeablayLIas.

4.2 NpoucxoxaeHue cnabbix MecT U 0TKa3oB

4.2.1 Obwme nonoxeHns

Cnabble MecTa 06bIMHO HEM3BECTHDI, OKA OHW He NPOABATCS Yepes OTKa3bl NPy UCNONL30BaHUM NPOAYK-
ummn. OpgHako cnaboe MecTo MOXeT ObiTb CO34aHO HAMHOTO paHbLLE NOSIBIIEHWUs 0TKa3a HenpeaHaMePeHHOW
YeroBevecKon OLLIMOKOM B HEKOTOPOI onepauuvmn, BO3AeNCTBYIOLLEH Ha 3NIEMEHT Y Bbi3bIBAKOLLEN Ype3MepHble
9KCNIyaTaLMOHHbIE Harpy3ku Uiy BO3AENCTBUA OKPYXaloLLel cpeabl, v HeaaeKBaTHoe YXyAWeHWe KOMNo-
HEHTa, NPy KOTOPOM €ro NMPOYHOCTb HE MOXET NPOTUBOCTOATH OXMAAEMOMY HaNpsHKEHWIO NN KOMBUHaLMK
HanpsixeHu. Cnabble Mecta MOryT GbITb NPUCYLLY MaTepuary Unm KOMMOHEHTY U3-3a NpoLiecca, He Haxoas-
Lerocs B NOSIHOM ynpasiieHUM.

4.2.2 Cucrematmuyeckue cnabkie mecra

Cucrematnyeckme cnabble Mecta 06bIMHO UMEIOT OTHOLLIEHUE K MPOEKTY NPOAYKLMK, BEIGOPY KOMMNOHEH-
TOB, NPOV3BOACTBEHHOMY NPOLIECCY UMK aHANOMMYHLIM NpoLieAypam.

KonnuecTtBo TUMNoB cnabbix MecT 3aBUCUT OT:

- TOMHOCTU cneumdrKaLMU UM OLIEHKN IKCTIYaTaLMOHHBLIX HANPsHKEHWIA M BO3AENCTBUI OKpY>XaloLLen
cpefpbl, UNK YCNOBWIA MCNONb30BaHUSA NpoAYKLUK (NPOodunb UCNONb30BaHWA NPOAYKLUK);

- HOBW3HbI, CIIOXXHOCTW UMW KPUTUYHOCTU NPOEKTA, NPOM3BOLICTBEHHOIO NPOLLECCa UINY YCIIOBUIA N pexwy-
MOB 3Kcnnyarauum;

- OrpaHUYeHWi, TaKMX Kak HeaZleKBaTHbIA MacLITab BpeMeHy ans pa3paboTki U Npov3BOACTBA, Heao-
cTaTok (hyHaHCoB, oWMGKKM Npu Beibope rabaputos, Macckl unu 3¢ eKTUBHOCTY;

- HABLIKOB W YPOBHS1 0OY4YEeHNsi NepcoHana, 3aHATOro B NpoekTe;

- hM3N4ECKOro pa3MeLLLEeHNsi KOMMNOHEHTOB, KOTOPOe MOXET ObITh MPUYMHON Neperpesa, N NPON3BoA-
CTBEHHbIX e(eKToB.

CucremaTtnyeckve cnabble Mecta MOTYT NPUCYTCTBOBATL B annapatHbIX CPeAcTBax U B NPOrpaMMHOM
obecneyeHun 1 MEeTb LUIMPOKUE NOCIEACTBUSA, NOCKOSbKY €AVMHCTBEHHAsA NPUYMHA MOXET BbI3BaTh NOsSIBNEHe
aHanorMyHbIX cnabbix MecT Bo BCex anemeHTax. Koppektvpylowme moaudmkalum, npeaHasHaveHHble ans
YCTPaHEHNS1 CUCTEMATNUECKMX CIabbIX MECT UMW YMEHbLLEHWUS BEPOSITHOCTY UX NOSIBIIEHUSA, MOTYT BKIOMaTh
OLUMBKW, KOTOPbIE SIBMSAIOTCA NPUMWMHOWM NOSIBNEHNS HOBLIX CUCTEMAaTHJeckmx crnabbix MecT.

Cucrematmueckve crnabble Mecta MOryT OTHOCUTENbLHO Nerko MAeHTUULIMPOBATLCA B NPOLIECCE UCTIb-
TaHWi aaxe Npy HeGonbLUMX 06bemax BbIGOPKH, Tak KAk OHW NOSIBIISIOTCS BO BCEX UIW Y BONbLUMHCTBA CUCTEM.
O6s3aTenbHbIM YCIOBUEM SBIISIETCS TO, UTO YCIIOBUS MCNbITaHWIA AOIMKHBLI CNOCOGCTBOBATL BLIABMNEHWIO PeXU-
MOB OTKa30B.

4.2.3 OctaTo4Hble cnabble mecta

OcrtaTtouHble cnabble MecTa CBsidaaHbl C HEKOHTPONUPYEMbIMU M3MEHEHUSIMU 0OLEKTa UMK ero KOMNOHEH-
TOB. ®aKTophbl, NpUBEAEHHbIE B 4.2.2, Taloke CnocobBCTBYIOT NPOSIBIIEHMIO OCTATOMHBIX CrabbiX MECT, HO WX
BO3AENCTBME MOXET ObITb YMEHbLUEHO nyTeM 0ByueHusi NnepcoHasa U KOHTPOrs KayecTsa.

OcraTtouHble cnabble MecTa NpUCYTCTBYIOT TONbLKO B annapaTHbIX cpeacTeax. B otnuune ot cuctematu-
Yeckux cnabbix MECT UX NocsieACTBUSI OTPAHUMMBAIOTCH BO3AEWCTBUSAMU HA OTAENbHbIE arieMeHTbl. CyluecT-
BEHHasi YacTb CyLLECTBYIOLMX OCTATOMHbIX Crabbix MecT B 06bekTe MOXET ObiTb MONMHOCTBLIO YCTPaHeHa ¢
MOMOLLILIO MPOBEPKM Ha HAAEXHOCTb C OTOPAKOBKOM, OAHAKO OCTaBLUMECA Crabble MecTa NpUBOASAT K OTKa3aM
Yepes cnyvarHble UHTepBasibl BPEMEHU Ha NPOTSHKEHWUN BCEro BPeMeHW xm3Hn obbekTa. JioGoi o6LMPHDIN
PEMOHT, 3aMeHa Unu moaudrKaLmMsi BHOCAT PUCK NOSIBIIEHNS OCTaTOMHbIX CNabbix MecT.

OcraTouHble cnabble MecTa o4eHb TpYAHO 06HapYyXUTb B NPOLECcce UCTILITAHUIA, Tak Kak OHU NPUCYTCT-
BYIOT TONbKO B Marioi fione npoaykumu. [ns nx obHapyxeHus moryT TpeboBaThbest Gonblune 06beMbl BLIGOPKW.
Jlyuinmm cnocobom msbexaTtb OCTaTouHbIX Cnabbix MECT ABNSETCA 3aluMTa OT OLMBOK, UCNOMNb30BaHNE KOH-
Tpons KauecTBa (CTaTMCTUYECKOro YNpaBlieHUs NPOLIeCCaMm) UK afeKBaTHbIX OrpaHUYEHWUI NpYU NPOEKTUPO-
BaHuK. Cnenyet uaberatb TepMUHA «CIy4YalHBIA OTKa3». BpeMs nosieneHus otkasza MoXeT ObiTb CryYanHbiM,
HO NpVYMHA OTKa3a SBNSAETCH AETEPMUHMPOBAHHOM, flaxe ecn Hen3BeCcTHa (IM3nkKa npoLiecca, NPUBOAALLEro
K OTKas3y.
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4.3 OcHOBHbIe NPUHUMNLI NOBLIWEHUA HaAeXHOCTU NPU NPOeKTMPOBaHMU npoaykuuu. O6wue
NPUHUMNbI Pa3paboTku HaAeXHOCTH

B nporpamMme NOBbILLEHUsT HAAEXHOCTU Ha CTaAMKn NPOEKTUPOBaHUS NPOAYKLMM Heo6X0aUMO NPOBECTU
aHanua npoekTa Ans onpeaeneHns, BKMIOYaloT NN HEKOTOPbIe U3 ero KOMMOHEHTOB UMW UX B3aUMOOENCTBUSA
cnabble MecTa npu paboTe B oxxuaaeMbIX IKCTyaTaLMOHHBIX PEXMMAaX U YCIIOBUSX OKpYXatoLLel cpeabl C UX
BO3MOXHbIMW MpeAeribHbIMK 3HaveHusiMWU. PesynbTaTbl aHanvaa npoekTa AoIKHbI CpaBHUBATBLCA C LENsAMA U
TpeboBaHUsIMU K HAAEXHOCTW NPOAYKLUMWU, HA OCHOBE KOTOPLIX paspabaTkiBaroTcs Heo6xoauMbIe Ans ynyYlue-
HUS pekoMeHpaumu. [N\ onpeneneHus NOTeHUManbHbIX OTKA30B, YNYYLUEHWIA M MOBbLILLEHWSA HafeXHOCTU
NPOBOAMTCS MHCTPYMEHTarbHbIV aHarnMa pacyeTHbIX HanpshkeHU U cnabbix MECT KOMMOHEHT C COOTBETCTBY-
IOLLUMU PEXMMaMKN OTKa30B.

Bce aHanuTnyeckve MeToabl HAAEXHOCTU NPMMEHUMbI ANA NOBbLILLIEHWS HAAEXHOCTU Ha CTaauKn NPoek-
TUPOBaHWS NPOAYKLUUK, BKITIOYAs UCTbITAHWSA, cCreLnanbHO NpegHa3HayveHHble AN oOHapyXeHUsi NoTeHumarb-
HbIX PEXXVUMOB OTKa30B, 0COBEHHO B TeX CRy4asix, Koraa aHanua SiBNAeTCH CIULLKOM CMOXHBLIM MW MOXET AaTb
COMHUWTErNbHbIE pe3yrbTaThl. HalfeHHbIe peXUMbl OTKa30B U UX NPUYMHBI, MEIOLLIMEe BbICOKYH BEPOATHOCTb
NOSIBIIEHNS1, YCTPAHSAIOTCS NyTeM YIyuLLEeHWUs NpoeKTa, Nocre Yero oLeHMBAETCA HAaAeXHOCTb NPOeKTUPYyeMoi
npoaykuum. Takum obpasom, KOHTPONMPYETCS U PEFMCTPUPYETCS NOBLILLEHNE HAAEKHOCTY.

AHanma HageXHOCTU NPOoeKTa PacrpoCTPaHAETCS Talke Ha BCTPOEHHOe nporpaMmmMmHoe obecneveHve u
annapaTtHO-nporpamMmHbIe B3avMogencTBns. KauecTBeHHbIe OLIeHKM HaAeXHOCTU Taloke A0IMKHbI OnpeaensTb-
€A1 Npw BLINONHeHWN nNpoekTa. CMCOK ASVCTBUA MOXET BKIoYaTh UASHTUMULMPOBAHHBIE, HO He NOMHOCTLIO
nccneaoBaHHLIE PUCKU U NPUHSATBIE, HO HE OLIEHEHHbIE PeXV MBI OTKA30B, a TaloKe 3BECTHbIE PEXVMbl OTKA30B.
CokpalueHve konuyecTBa MyHKTOB B TOM CMNMCKe MOXET pacCMaTpvBaTbCsl Kak nokasartesib MOBbILeHWs
HapeXHOCTU.

4.4 OcHoBHbIe NMPUHLMMbI NOBbILWEHUS HAAEXKHOCTU Ha CTaAUM UCTbITaHNMA

B nporpaMme NoBLILLEHWA HAAEXHOCTU NabopaTopHbie NNy 3KCMITyaTaLUoHHbIe UCTIbITaHUSI UCTIONb3Y-
I0TCS ANA BbISBIEHWs cnabbix MeCT M COBEPLUEHCTBOBaHWS HaeXHOCTW CUCTEMBI, 060pyI0BaHWS, KOMIMOHEHTa
Wy aHanormyHoro o6bekTa. MNpu obHapy)keHUn oTkasa AoMmKHbI ObiTh NpoBeAeHbl HeobxoAUMbIe AMarHocTuka
M PEMOHT, a 3aTeM MCIMbITaHWsA AOMKHLI ObiTb NPoAOoIKeHbl. OAHOBPEMEHHO OTKa3bl MPOLUMLIX UCTLITAHWA
[OSXHBI ObITh NPOAHANM3MPOBaHbI AN BLISBIIEHUS WX NPUYKHEI M pa3paboTkn COOTBETCTBYIOLLIE KOPPeKTU-
pytoLler MoaudvKauumy unv apyrix npouenyp, NpUBOASLLMX K NOBLILLEHWIO HaaexXHoCTU. Takasa npoueaypa
NpUMeHsIeTCA A5 annapaTHbIX CPeACTB U BCTPOEHHOro NPorpaMmMHoro o6ecneveHus.

MNoBbILLIEHVE HafEeXXHOCTY Ha CTaIMK UCTILITaHWU OObIMHO CBA3LIBAIOT TONbLKO C YMEHbLUEHUeM BO3AeNCT-
BUSI cuCTEMaTmyeckux crnabbix MecT. MNocnenoBaTenbHOCTL COGLITUIA OT NEPBOHAYANBHOrO HaNUYKMA cnabbix
MEeCT [10 MX YCTPaHEHUsi AN CUCTEMATMHECKMX U OCTATOMHbIX Cnabbix MECT nokaszaHa Ha pucyHke 1.

PelLeHre 0 TOM, OTHOCUTCS N OTKa3 B NPOLLeCcce UCNbITaHW K kaTeropun A nnm k kateropum B, o6bMHO
NpUHYMaETCS creayloLmm o6pa3om:

- cucTeMaTuJeckre OTkasbl B MPOLIECCEe UCTILITaHUN, CBA3aHHble ¢ 6e30nacHOCTLIO, HeobxoaAUMO OTHO-
CUTL K KaTteropum B;

- cUCTeMaTnyeckue OTkasbl B MPOLIECCe UCTILITaHWIA, KONUYECTBO KOTOPbIX MOXET ObiTh YMEHbLUEHO C
YYETOM TEXHUMECKMX, (PMHAHCOBLIX U BPEMEHHLIX OrPaHNYeHUi, Taloke HeoGX0AMMO OTHOCUTDL K kaTteropum B;

- cucTeMaTuyeckme oTkasbl B NPOLIECCE UCTILITAHWI, He CBSi3aHHble ¢ 6e3onacHoCTLIo, TpebyloLume nepe-
NPOEKTMPOBaHWS CIIOXHOIO 06bEeKTa C CyLLIeCTBEHHOW CTOMMOCTLIO M 3afiepXXKaMU BbINOSTHEHWUS NPOrpaMMbl,
HeobX0AMMO OTHOCUTL K OTKa3aM KaTeropum A;

- OTKasbl B NMPOLIECCE UCNbITAHWIA, KOTOPbIe PeLLeHO CYMTaTbh OCTaTOYHLIMKU, HeO6X0AMMO OTHOCUTL K
KaTeropum oTkasoB A.

Ipynna npuHATUS pelueHus O KaTeropum oTkasa OObIMHO COCTaBMISIETCA M3 MepcoHana yrnpasfieHus
NPOEKTOM, HAAEXHOCTLIO Y NPOrPaMMON.

Mpy knaccndmkauvm moandmkaLmii Heo6XoAMMO NOMHUTL O CrieayIoLLEeM NnpegocTepexeHnn. HacTtbim
SIBNSIETCA XefaHue B Te\eHne NporpaMMbl NMOBLILLEHUS HAAEXHOCTM 06BLABUTL 06 ycneLlHOM onpepaeneHum
MECTOMNOSOXEHUs1 OTKa3a. O4eHb BaXKHO NPOBEPUTL NMOABMNEHWE OTKasa MNpy UCTIbITaHNSIX HEe TOMNbKO B TeX Xe
CaMbIX UCTbITaTeNbHbIX YCNOBUSAX, B KOTOPbIX OTKa3 NPOM30LLEN, HO Taloke y4ecTb crocobeTeyoume ¢akrophl
npeabiayLmxX YCroBuiA ucnbiraHui. [pyroil (hakTop, KOTOpLIv Talke AOIMKEH ObiTh TLLATENbHO UCCNeaoBaH,
3TO BO3MOXHOCTb TOr0, YTO MOAU(UKALIUA CO3AaeT APYron PeXmuM OTKasa, KOTOpbIA He MOXEeT NPOoABUTLCH B
npouecce UCNbITaHUI; A0MKHbI NPUMEHSTLCS AONOSIHUTENbHbIE MCTMbLITAHUS NSl OBHAPYXEeHUA BO3MOXHbIX
pexvmMoB OTkaszoB. Heo6xoaMMO NOMHUTBL, YTO MOAMMPUKALIMAM Taloke COOTBETCTBYET CBOSi UHTEHCUBHOCTL
OTKas30B.
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I'Ipouecc noBblLLIEHUA HAAEeXHOCTU Tonbko PEMOHT 3NeMeHTa
Cucremartuueckoe cnaoe mecto OcrarouHoe cna6oe mecro
CucreMatuyeckuin otkas OcTaTtouHbIi 0TKa3
PeMOHT nnmn 3ameHa. PeMOHT nnu 3ameHa.
Tekywme oTkasbl MAEHTUYHOMO Tekywme oTKasbl MASHTUHHOMO
THNa BO3MOXHbI TUNA HEBO3MOXHDI

Karteropus otkasa

CHWKEHWE MHTEHCUBHOCTU
oTKasa noa AenHCTeneM

KOppeKTUpyloLLei
moaudukauun

MoBbIlEeHMe HaaEeXXHOCTH HeT noBbilieHMs1 HAAEXHOCTH

PucyHok 1 — CpaBHeHue npoLiecca NoBbILLeHUA HAAEXHOCTU U PEMOHTa

MporpaMma NoBLILIEHNST HAAEXHOCTU AN HEPEMOHTUPYEMbIX M HEBOCCTaHABNMBAEMbIX 06LEKTOB Unu
KOMMOHEHTOB (pacxoayeMile 06bekThl, pakeThbl) AoIMKHA obecneunBaTh NocneaosarernibHoe NoslyueHne name-
HeHHbIX BLIGOPOK, KaXaasi U3 KOTOPbLIX COOTBETCTBYET GoJee BbICOKOM HaaeXHOCTH NPOeKTUpyeMoro obbekTa.

WcnbiTaHusi Ha NOBbILLEHVE HAAEXHOCTU NPOrPaMMHOIo obecneyeHust He 3aBUCAT OT (PU3NYECKOM cpeabl
(HanpvMmep, TemnepaTypbl ¥ BNaXXHOCTHU), HO MOTYT 3aBUCETb OT APYMMX YCIIOBUI (Hanpumep, UCToNb30BaHUA
M COMpPOBOXAEHWS) U HEe 3aBUCHAT OT pa3bpakoBku HapexHocTU. OfHAKo OLIeHKN MoKasaTerier HaoexXHoCTU
nporpamMmMHoro obecnevyeHysi MoryT GbiTb NOJSyueHbl TONBKO HA OCHOBe HabniofeHUi NporpaMMHLIX CPEACTB
npu paboTe MCMbBITYeMbIX UMK 3KCNyaTUpyeMbIX annaparHbIX CpeAcTs, NPOrPaMMHOIO BbiNOSTHEHWUS KOAMPO-
BaHWUsi, MOHUTOPWHIa v perncrpaumm otkasoB. CrieqoBaTernbHO, Ha NOBbILEeHWe HafeXHOCTU NPOrpaMMHOro
obecneueHns BO3OencTByeT CNOCOOHOCTb UCTbLITAHUIA BLISIBNSATL Criabble MecTa B X0 BbiNOfTHEHUS Nporpam-
Mbl. [103TOMY Takue MCNbITaHUsi AOMMKHBI ObiTh HACTONBKO BCECTOPOHHUMMU, HACKOSbKO BO3MOXHO, U BKIIOYaTb
BCe crneumduyeckue 1 HenpeaBuaeHHbIe YCIOoBUSI, KOTOpPbIe MOryT BO3HUKaTb NPYU UCNOSb30BaHUW.

4.5 NnaHupoBaHue NOBbLILEHUA HaAEXKHOCTU U OL|leHKa AAOCTUrHYTON HaAeXXHOCTU Ha CTaAuK Npo-
€KTUPOBaHUA

4.5.1 O6wme NnonoxeHusA

Tak Kak napamMeTp NoToKa OTKa30B UCTLITYEMOro 06LeKTa yMeHbLLAETCS NoCsie yCreLHon MoanduKaLvi,
MeTObl OLIEHKN MIHOBEHHOW UHTEHCUBHOCTM OTKA30B, 3KBUBANEHTHOW MHTEHCUMBHOCTU OTKA30B, NapaMmeTpa
NnoToKa OTKa30B, BEpPOSITHOCTU OTKa30B unv MTBF, koTtopble npeanonaraloT napameTp NOTOKa OTKa3oB NOCTO-
fIHHLIM, He JONMYCTUMbI B NpoLiecce NOBbILeHUs1 HafieXXHOCTU. OAHAKO B KaX/0W TOUKE BBEASHUA YNyuLLEHWA
KOHLIENLIMSA MOCTOSIHHOTO 3KBMBAJIEHTHOIO NapaMeTpa NOTOKa OTKA30B (MHTEHCMBHOCTM OTKA30B) MOXET Npu-
MEHSATbLCS.

HacrosiLumin ctaHaapT BbigensieT NpUHUMNLI MaTeéMaTuYeCcKoro MoaenMpoBaHus AN OLeHKW 10CTUIHY-
TOrO MOBLILLEHNSI U NPOEKTUPYEMOi HafieXXHOCTU. COOTBETCTBYIOLWME MeTOAbl MOryT UCNoNb3oBaThCsl Npu
MNaHMPOBaHUN NMPOrPaMM YryulleHUs HAZeXXHOCTU Ha OCHOBE NoAcCYEeTa OLIEHKUM Konuyectsa U BaXKHOCTU
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npobnem B cnucke OeNCTBUIA, a TaKKe U3MEHEHUI NPOoeKTa UM BpeMeHW, HeobxoaMMoro Anst LOCTUXKEHUS
YKa3aHHOM Lieny HaaeXHoCTH.

4.5.2 NoBbllweHne HaAeXHOCTU Ha CTaaun pa3paboTkn/NpoeKTUPOBaHUA NPOAYKLMUM

OueHKa NoBLILEHUs1 HAIEXHOCTU OTHOCUTENbHO NPOCTa Ha CTaAun pa3paboTku/ NPOeKTUPOBaHWA NPo-
AyKUUW, NOCKOSbLKY YITy4LLIEHVS NPoeKTa NPOCTO OLUEeHUTL. MNnaHnpoBaHue NOBbLILLEHNS HAAEKHOCTH Ha CTaaum
NPOEKTUPOBAHUS OHEHb MOXOXKE Ha NNAHMPOBaHWE NOBbLILLEHWUS HAZIEXHOCTU HA CTaauK UcnbiTaHnin. MnaHnpo-
BaHUWe BKIIOHYaeT HabnioeHne 3a KONUYECTBOM AEWCTBUN W BbINOSTHEHUEM TpebyeMbiX U3MEHEHUI B NpoeKkTe
AN AOCTWKEHUA HeoBX0AMMOro NOBbLILLEHUA HAAEXKHOCTU. JTO BbLI3BAHO TEM, YTO MOBbILLEHWe HaleXHOCTU
Ha OCHOBE aHanusa v ynyulleHus NPoeKTa Ha CTaauv NPOEKTUPOBAHUA NPUBOAUT K TEM Xe pesynbTatam, YTo
¥ 3anf1aHMPOBaHHLIE UCTILITAHUS HA NOBbILLEHNE HAAEXHOCTW. JTO NPOUCXOAUT NOTOMY, YTO NOTeHUMarnbHbIe
PEX1MbI OTKa30B UMK X NPUHKHBI, KOTOPbIE ABMAIOTCA UCTOYHWKOM BbICOKOTO pUCKa, CCNeayloTca NepBbIMU.
AHanNoMM4Ho, NP1 MCMbLITaHUSAX PEXMMbI OTKA30B, KOTOPble ABNAIOTCA Haubonee BepPOATHLIMKY, UCCNEAYIOTCH
nepebiMU. TakuMm 06pasom, peXxmmMel 0TKA30B UCCEAYIOTCA XPOHONOIMNYECKU B COOTBETCTBUN C BEPOATHOCTLIO
1 OTBETCTBEHHOCTLIO MX MOSIBIIEHWUSA B NPOEKTE U UCNbITAHUSAX.

MopaenvpoBaH1e MoBbLILLEHUA HAAEXHOCTU OCHOBAHO Ha WTOFOBOM YNy4LLEHWN NpPoeKTa B pesynkrarte
aHanusa. [No3aTomy Mofernb YYUTbIBAET KONMYECTBO U CTeNeHb ynyudlleHn npoekta. PesynstaTtom sensertcs
KpVBasi, NPeACTaBNsIoLLIAaA BePOATHOCTb 6€30TKaszHON PaboThbl, COOTBETCTBYIOLLYIO pe3ynbTUpyloLLel 3KBUBa-
NEHTHOW MHTEHCUBHOCTU OTKA30B B COOTBETCTBMM C 3TanamMy NOBLILEHWUS HAAEXKHOCTU. 3Ta KpUBas MOXET
6biTb aNNPOKCHMUPOBAHA CTEMEHHOW KPUBOW [N 3KBUBANEHTHON WHTEHCUBHOCTU OTKA30B TakK Xe, kak aTo
Aenanocb AN NporpaMMbl UCTLITAHWIA Ha NOBLILLEHUe HAAEXHOCTW.

Ha pycyHke 2 nokasaH naeanusnpoBaHHbI rpadouk 3TON KPUBOIM ANS NNaHWPOBaHWUA NOBbLILLEHNA HAAEX-
HOCTUW Ha CTaauM NPOEKTUPOBAHWUA NPOAYKLIMK.

HauvanbHoe aHaueHue k,—
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Konuuectso ynyulieHuii npoekta

PucyHok 2 — 3annaHupoBaHHOE YryuLIEHUE (CHWKEHNE) SKBUBASIEHTHOM MHTEHCUBHOCTU OTKa30B

Mo ocu abeumce oTnoXeHbl Neproabl BpeMeHW 40 yryuLueHus npoekTa. MNornHoe BpeMs - 3To BeCk Nepvof,
NPOEKTMPOBAHUSA.

Ons npoMbiLneHHbIX 06bekToB BLIBaeT HE0OXOAUMO NPeLCTaBUTb HAAEXHOCTb U yNyYlleHne/NnoBkbILLe-
HVe HapEeXHOCTU C NOMOLLbIO BEPOATHOCTU 6e3oTkaaHol paboThbl 3a ykasaHHLIV Nepuop, BpeMeHy, Hanpumep
3a rapaHTWiHLIM Nepvoa unn BpemMsi BbINONMHeHWN 3adadvn. OTo ocobeHHo BaXHO Ans noTtpebuTtenei, koraa
NPOLIEHT OTKA30B O3HAaYaeT MPOLIeHT MpoAyKUWKM, BO3BPALLEHHOW ANs peMOHTa 3a rapaHTWIiHBLIA nepuog.
YnyuJlieHne 3TOro nokasarensi HageXXHOCTM Taloke oveHb YAOGHO Ans NpoayKUMK, BKITIOYaloLLEn h MexaHuyec-
KMe YCTpOWCTBa, U SMEeKTPOHVKYy. 3anfiaHMpOBaHHOE MOBLILLEHWE HAZLEXHOCTU MOXeT OblTb MpeacTaBneHo
rpadomyeckn aHanorMYHO PUCYHKY 2, 3a UCKIIOMEHMeM TOro, YTO NapameTpoM B AaHHOM Criyyae sIBMseTcs
BepOATHOCTL B6e3oTkaaHoi paboTthl (TOCT P 51901.16), aTOT rpadwmk npeacTaBneH Ha pycyHke 3.
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BeposiTHOCTb Ge30TkasHoOM
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2 3 4 5
KonuuecTBO ynyuLLeHWiA NpoekTa

PucyHok 3 — 3annaHupoBaHHOe ynyulleHue BeposiTHOCTU 6e30TkasHoW paboThl

4.5.3 MNoBblleHVe HaAEXHOCTU B X0Ae NporpamMmMbl UCTbITaHUA

TouHoCTb No6oro MeToaa OLIEHKU HAZIEXHOCTH MO peaynbTaTam UCTILITAHUIA 3aBUCUT OT TOrO, HACKOJTLKO
3bEeKTUBHLI NpoLieaypbl MOHUTOPUHIA U perucTpaumm oTkaszoB U HapaboTok. B 3TOM OTHOLIEeHWM AaHHbIe
nabopatopum 06bIMHO Goree HaaeXHbI, YeM AaHHbIEe SKCMITyaTaLmMn UK «HeoULIManbHBLIX» NPOrPaMM UCTIbl-
TaHWA.

HawnGornee BnusTensHeIMK hakTopamy nabopaTopHLIX UCTLITAaHWI SIBMAIOTCA NPUHSATas NnocrefoBaTenb-
HOCTb UCTbITaHU U Npefenbl YCIOBUI OKPYXaloLLein cpeabl U 3KCMyaTaLMOHHbIX HAarpy3oK, a Taloke UX CBA3b
C YCroBUsSIMA UCMONb3oBaHWs. NosiBfieHWe OTKA30B B MpoLiecce UCMbLITaHWK 3aBUCUT OT TUNA U BenUYWHbI
npvknagbiBaeMbIX HanpPsHKeHW , NO3TOMY NOSy4eHHas MHTEHCUBHOCTL OTKA30B U Ka4eCTBO OLIEHKU HafleXXHOC-
TV 3aBUCAT OT Ka4yecTBa NporpamMmMbl UCTbITAHUA. 10 aTOM NpyyMHE HeOBX0AMMO yaAensATL 0coboe BHUMaHUe
TOYHOMY MPeACTaBMEHUI0 HAMPSHKEHNIA, BO3HMKaOLWMX B peanbHon xusHn (M3K 60300-3-5, [1]). Mogenupo-
BaHWe He A0MKHO UCMONb30BaTLCA, €CINM MMEIOTCH COMHEHUS] OTHOCUTENBHO CTENEHW YnpasneHusi NnpoLeccoM
ucnbiTaHui. OpgHako, Aaxe ecnv ynpaBneHue SBNSIeTCA HefoCTaToMHLIM M MoZenupoBaHue [0MKHO ObiThb
OCTaBeHo, NMPoLIeCChl COBEPLUEHCTBOBAHWSA, ONMCaHHLIE B HACTOSLLIEM CTaHaapTe, Bceraa OyayT 3aBepLuaThCsi
NoBbILLEHWEeM HagexHocTw. MNporpamMmma AoMKHA BLINOMHATLCSH, AAXe eCNU KONNYECTBEHHbIe pe3yrikTaThl He
MOryT ObITb NONYYeHb!.

KpuBasi 1 Ha pucyHKe 4 SIBNSIeTCA CrinaxvBaloLleri KpMBOM CTYNeHYaToro rpacpuka HakonneHHoro Yvuena
nepBbIX OTKA30B, KaXO0ro Tuna crnabbiXx MecT CUCTEMbl B 3aBUCUMOCTM OT BpeMeHW UCTILITaHUii. OTa KpyBas
ABMAETCH 3KCNOHEHLUManbHOM N OTpaXaeT KOHeYHoe YMCIo TUNOB crnabbix MecT cucTeMbl. KpuBasi 2 cooTBeT-
CTBYeT OCTaTOMHbIM OTKa3aM B 3aBYCVYMOCTU OT BpeMeHU HabrtoaeHnin. 3Ta KpyBas ABNAETCS NMHeNHoW nocne
OKOHYaHusA nepuoga npupaboTkn. Cymma kpuBbix 7 1 2 naeT KpuBylo 3 (Bce yMeCTHble OTKasbl), UMEeloLLYHo
TEeHAEHLUMIO K NIMHeNHOCTU Ha KoHLe. NMoAo6HbLIe COOTHOLLIEHUS 1S CUCTeMaTHYeCKOro 0TKa3a MoryT NOSIBNATL-
Csl, eCnv KOpPEeKTUpYIoLLLaa MoauMrKaLmMs OTCpoYeHa Unu sSIBNSAeTCH He3(dEeKTUBHOMN.

XapakTepuUCTUKu1, COOTBETCTBYIOLLME KPUBLIM, M30OpaXeHHbIM Ha pyUcyHKe 4, COOTBETCTBYIOT Cnefyto-
LLIMM YCIOBUAIM:

- Nepviog, NpYpatoTKky UckioyeH (B NPOTUBHOM Cry4ae uMmernach Obl HENTMHEHOCTL B Havare KpyBow 2);

- B MPoLecce BbINOSIHEHWS NMPOrpaMMbl MOBLILLEHUS] HAOEXHOCTU He NMOSIBNSTCS HOBLIe cnabble MecTa
CUCTEMBI, HanpyUMep, NPY PEMOHTE MNU MoauMVKaLm;

- OTCYTCTBYIOT OTKas3bl, Bbl3aBaHHbIE HOPMaNbHBLIM UK NPUEeMIIEMbIM U3HOCOM;

- YCIOBUWSI OKpYXaloLLei cpebl, pexvMbl paboTbl 1 rNyGMHa TECTUPOBAHWUSI OCTAKOTCH MOCTOSHHBIMU B
npouecce nporpamMmbl. JlloBoi Lykn B nognporpaMmmMe UCTbITaHW [oIMKeH GbiTb KOPOTKUM M COrNacoBaHHbIM;

- BpeMS UCTbITAaHUA TOYHO KOHTPOSIMPYETCH.
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HakonneHHoe KoNM4eCTBO YMECTHBIX OTKa308

HakonneHHbie ymecTHble HapaboTku

KpuBasi 1 — nepBbIii OTKa3 Kaxgoro Tuna cnabbiX MECT CUCTEMBI;
KpuBas 2 — ocTaTouHble 0TKa3bl;
Kpusas 3 — obLuue otkasbl 71 2.

PVICYHOK 4 — YMeCTHble UCTbITaTenbHble Un akcnnyaTauuoHHble OTKasbl BO BpeMeHU

5 AcneKkTbl MeHeg)XKMeHTa

5.1 O6wwme NonoxeHus

MeHemKxMeHT JOMKeH YCTaHOBUTL NpoLeaypkl Ans NaHPOBAHUA U BbINONHEHWS NPOrpaMMbI NoBbiLLe-
HUS1 HAEXKHOCTY U BaXKHbIe CBA3W MeXAY UCNbITaTeNbHLIMW AeACTBUSIMA U OTBETCTBEHHOCTLIO 33 KOPPEeKTU-
pytoLLme moaudmkaummn. CooTBeTCTByOWME pekoMeHaauum npueaeHbl B FTOCT P 51901.2.

Mpy BLICOKMX TPebOBaHMSAX HALEXHOCTU U KOPOTKOM BpeMeHW pa3paboTky npoayKuMM HeBO3MOXHO
CHavana npoeKkTupoBaThb NPOAYKLMIO, a 3aTeM UCNLITLIBATL ee Ha HAZAeXHOCTb. M03TOMY KauyecTBO NPOeKTU-
pyeMoii npoayKLnUK, KOMNOHEHTOB U NPOU3BOACTBEHHbIX NPOLIECCOB [IOFDKHO CO3AAaBaTLCH B NpoLecce Npoek-
TMpoBaHus. [MMpu npoBeAeHUM aHanM3a U UCNbITAHWMA MOTeHUManbHbie NPoOONemMbl U PeXxMMbl OTKA30B
Heo6XxoAMMO MaeHTUULUMPOBaTL, BepuULMpPOBaTh, NpoaHaNM3upoBaTb U NPUHATb NO HAM pelleHue (0
BHECEHUM U3MEHEHWIA B NPOEKT).

MpoLiecc NOBLILLEHUs1 HAAEXKHOCTU BKIIOMAET KNAacCHMMeCKyIo KOHLIENLMIO NOBLILLEHUS HAAEXHOCTH, Koraa
npoAyKuusi BbIMyLLIEHA Ha PLIHOK UK HanpaBrieHa B 9KCrlyaTaumio, HO MaBHbIA aKLEHT AenaeTcs Ha AencT-
BWAX MO NOBLILLEHWIO HAAEXHOCTU [10 Hauarna npov3BOACTBA NPOAYKLIMK.

Inst THPOPMVPOBAHUSA O COCTOSIHUM HAAEXXHOCTU OTYET MO NMPOLIECCY NOBbILLEHUs1 HAOEXHOCTU Harnpas-
NSAIOT PYKOBOACTBY M, €CNN 3TO NPeAyCMOTPEHO KOHTPAaKTOM, 3aKa3uuky. Takoh OTYeT BKIIOYAIOT B KaXbINA
NPOMEXYTOUHBIA OTYET MO NPOEKTY NPU KaXXAOM BbINyCke HOBOrO NpOeKTa M NOoAroToBKe NPOU3BOACTBA AN
Ka)kaoro onbITHOro obpasua. OTuer JomKeH BKIOMATL NpoeKTupoBaHue Oyaylilell HaIeXXHOCTU Ha OCHOBEe
aHanu3a UcnbLITaHWin, 3anfTaHNPOBAaHHLIX AEWCTBUIA YNYULLIEHWUS1 M NOCINEeACTBUIA TakuX eNCTBUA B NpeabiayLumx
npoekTax. Takoi noAxop, NO3BOJISIET HA PaHHUX 3Tanax o6HapYMTb BO3MOXHbIE pasnuuunsi Mexay NpoekTu-
PyeMoi HAleXHOCTLIO M LieNsiMM MO HAAEXHOCTU ANsi NpoayKuuu. B cnyyae cylieCTBEHHOro pacxoXoeHus
MOXHO BOBpeMsi 106aBuUTb pecypchl. OnHako HeoBX0AMMO NMOAYEPKHYTL, YTO NMPOEKTUpYeMas HaOeXHOCTb
OCHOBaHa Ha 3anyiaHMPOBaHHbIX AEVCTBUAX YINy4LLEeHNs1 U UX paHee BbIsIBIIEHHbIX NocneacTeusx. Ecnm uncno
3annaHMpoBaHHbIX AENCTBUI COKpaLleHOo, HanpumMep, U3-3a HeloCTaTka BpeMeHU Unm pecypcoB, TO Herb3asi
oxuaaTh NPOEKTUPYEMOro NoBbILLEHUs] HAOEXHOCTW.

HeobxoovMo OTMeTUTb, YTO AeMCTBUSA, KOTOpble MMenu onpeaereHHbie NocneacTBus B NpeabiayLmnx
npoekTax, Heobs3aTensHO ByayT UMeTb Te e CaMble NOCNeaCTBUS Ansi HOBOro npoekta. Kpome Toro, Mornu
W3MEHWTLCS TEXHONMOMS, rpynna NPOeKTUPOBAHUS MU pyKoBoAMTESNb NpoekTa. [MockonbKy KoMnaHus meet
OnbIT NpeablayLLero NpoeKTa, MOXHO OXMAAThL, YTO HAAEXHOCTL B Havase npouecca NpoeKTMpOBaHUS HUXe,
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TaK KaK nepBble OTKa3bl MPOLLE YCTpaHUTb, Yem nocnefHve. OgHako AN OAWHAKOBbLIX AEWCTBUA Henb3as
oOXuaaTb OAVHAKOBEIX MOCNEeACTBUI Ans HOBOro Y CTaporo NpOeKToB.

5.2 MNpoueaypskl, BKAOYaKOLWMe NpoLecchl Ha CTaAUU NPOEeKTUPOBaHUs

Ha pucyHke 5 cxemaTnyecku n3obpaxkeHbl Npoueaypkl YNpaBrneHnsl Ha cTaguy NPOeKTUPOBaHUS

NnoAaroToBKA KOHTPOIb PEMMCTPALIUAA
MnanupoBaHue. MoHuTopuHr achpekTUBHOCTU. HokymeHTUpOBaHUKE U
XpaHeHue OoKyMeHTaLuu.
O6yyeHue nepcoHana. O6HapyxeHue, AMarHocTvka u O6partHas cBA3b, y4eT U
PEMOHT OTKa3a. MOHUTOPUHT NOBLILLEHUSA
HaAEeXHOCTU.
YcraHoBreHue cesiaeit Knaccudukaums oTkasos. MpomexyTouHble
1 3aKniouMTenbHbIe
oTyEThHI

WUccneposaHue oTkaza u
KOppEKTUpyoLas
moaudukauus.

MatemaTtuuyeckoe
MOAenupoBaHne

PucyHok 5 — O6Lyas cTpyKTypa nporpamMmmbl NOBbILLIEHUS1 HAAEXHOCTU

Mpv nnaHupoBaHUK Liener 1 nporpaMMel (CM. pasfen 6) AormkeH 66T NpeayCcMOTPEeH Nepuoa NOAroToB-
Kv. 3TO MO3BONSAET BCEMY NepcoHary 03HaKOMWUTBLCH C MCTbITyeMbiM 06opynoBaHMeM M ouuvanbHbIMK, U
HedopManbHbIMWU CBA3SMUW MeXay UCMbLITAHUSMU 1 NPOEKTHbIMKU AercTBUsimm (cM. 5.3). TpeGoBaHWA K UChbi-
TaHWAM OnMcaHbl B 6.4, knaccuduKaLuus oTkasos — B 6.4.4, a koppekTupyloLlas moandpukaums — B 6.4.8. 3tn
TpW Npoueaypbl N306paKeHbl Ha pUCyHKe 5.

MaTtemaTnueckoe mMoaenupoBaHve Afs NporpamMMbl NOBLILEHUA HAAEXKHOCTM Ha cTtaguu paspabort-
Kv/NpoeKTUPOBaHUS MPOAYKUMN MOXET ObITb HAYaTO, KaK TONLKO NOMyYeHa MH(OpPMaLUsi OTHOCUTENBHO Ha-
YanbHON HaOEeXHOCTU NPOAYKLMM U YCTaHOBMNEHA LieNb HaJeXHOCTH.

MaTtemaTnueckoe moaenvpoBaHue (cM. 6.4.9) Ans NporpaMMbl UCNbITAHWIA HAa NOBBILLEHWE HAAEXHOCTU
He [0JMKHO HAYMHATLCS, MOKa He NPOU3OLLIO CTAaTUCTMYECKN 3HAYMMOE KONUYEeCTBO 0TKas3oB. YTobbl nsbexarb
MoNy4YeHns NOXHBIX pe3ynbTaToB, MOAENMPOBAHUE HE OOIMKHO NPUMEHATLCS, ecnu TpeboBaHus Moaeny He
BbIMOSTHSIOTCS.

Pernctpauusi 0TKa3oB, BbISIBNIEHHLIX HA UCTLITAHUAX, COCTOUT NO CYLLECTBY U3 eXeAHEBHOW AeTanbHON
pervctpauvy, obpaTHOW CBSiaV C NPOLIECCOM NPOEKTMPOBaHWS U nonb3oBatenem (cm. 6.4.12).

5.3 BaaumoperictBusa U o6MeH uHdopmaumen

WHxeHep No HafeXXHOCTU AOIMKEH NIMYHO pa3paboTaTh KoppekTupyloLwme MoavdgmrkaLuvm, HanpaereHHbIe
Ha ycTpaHeHWe cucTeMaTmyecknx cnabbix mecT. OH OOMmKeH NOAAEPXKUBATb TECHYIO CBSi3b C NEPCOHANIOM,
3avMHTEepeCcoBaHHLIM B MH(OopMaLumm 06 oTkasax, U ¢ NML.amMn, OTBETCTBEHHbIMW 3a yCTpaHeHe cuctematuyec-
Knx cnabkix MecT.

OCHOBHbLIE MCTOYHVKM JaHHBLIX 06 OTKa3ax:

- MHbOpMALIMS NOCTABLLVKA;

- aHanm13 u MogenvpoBaHVeE;

- YCKOPEHHble UCMbITaHUS HAa HAAEeXHOCTb, UCTIBITAaHWSA MpU CTyNeH4YaTol Harpyske, (bopcUpOBaHHble
McnbITaHUA Ha gonroeedHocTb (HALT);

- UCMbITAHVA Ha NOBLILLEHNE HAOEXHOCTY;

- OT6paKoOBOYHbIE UCTBITAHWS HA HAAEXHOCTD;

- MOATBEPXAOSHNEe HAaOEeXHOCTH;

- KBandoMKaLMOHHBIE UCTIBITaHUSI HA BO3AEWCTBME OKpYXaloLLLer cpeabl;

- MPUEMOMHbLIE UCTIBITaHWS;

- 9KcnnyaTauMoHHbIE UCTIBITaHUS;

- 3KCnnyaTauus;

- faHHble 06 aHarorMyHoOM o6opyA0BaHNN.
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UcnbiTaHysi Ha NoBbILLEHWE HaAeXHOCTY (B COOTBETCTBUM C UX LIENbIO) SIBNSAIOTCS Hambornee CyLuecTBeH-
HbIM MCTOYHUKOM HEOGXOAMMBIX AaHHbIX. B npouecce 3TMX UCMbITaHWIA YCTaHaBNUBAIOT B3aMMOCBSA3b MeXy
COBOKYMHOCTbLIO IaHHLIX M YCTIOBUSIMY OKpYXXatoLLel cpefibl. [pyrve MCTOUHUKU MOTyT ofecrneunBaTh NonesHyio
VH(OpMaLMIO NS YCTAHOBIIEHUS KaTeropuii 0TkasoB, HanpyvMep faHHble 06 aHanornyHoM ofopynoBaHWK.
KomnbioTepHbI 6aHK AaHHBLIX G MOMCKOM U COPTUPOBKOW AaHHBIX aeT BO3MOXHOCTb COMNOCTaBAsATL NOA0OHbIe
BVObl OTKA30B M3 Pa3fINHbLIX NCTOMHUKOB.

O6nacTn OTBETCTBEHHOCTU, B KOTOPbIX HEOGX0AUM KOHTPONb UCMONHEHUs, MOTYT BKJIOMATD!

- NPOEKTUPOBaHWE U pa3paboTKy;

- NOCTaBLLMKOB KOMIMOHEHTOB U CyGNoapsiAvUKOB;

- KOHCTpYKTOpCKME B1opo;

- crneyvdoukauum;

- NNaHUpOBaHVe NPOWU3BOACTRA;

- N3rOTOBIIEHME;

- OTOPaKOBKY MO HAAEXHOCTY;

- NPVYEMOYHbIE VCTILITaHWS;

- TEXHUYECKUE UHCTPYKLIW U PYKOBOACTBA;

- MIHCTPYKLUMM MO 3KCNsyaTaLmUm U TEXHUYECKOMY 06CNY)XMBaHUIO;

- 0B6yueHue;

- TpPaHCNOpPTUPOBaHUe 1 0bpaboTky;

- nonb3oBaTenewn.

Ha pucyHke 6 nokasaH npumep CyLLeCTBEHHbIX NMHWI B3aumoaencTeusi. PaanuyHble NoCTaBLUMKKU MOTYT
OTHOCWTBCS K PasnnYHbLIM OpraHn3aumsiM, a NepcoHarn MOXeT MMeTb pasnuyHbie 06513aHHOCTY UMM HECKONbKO
06si3aHHOCTEMN.

KOHCTpYKTOpbI U TEXHONOrUM

Apyrue oGnactu
e sy orserrsennoy
A et HanpUMep cpeacTB
0 ouag c?ao TEeXHU4EeCKoro
P oA obenyxuBaHua
UHxeHepbl- WHxeHep
ucnbITaTenu Mo HafeHOCTU Crieuuanmctsi o
aHanuay oTkasos
1 NporpamMmMHoOMy
obGecnevyeHuio
WenbiTanmsa O6cyxaeHune obLymx DyHKUMOHAmNbHbIE
KOMIMOHEHTOB. TpeGoBaHWUin HaAEXKHOCTH. ucnbiTaHus.,
[NoBbiweHne [MporHoaupoBaHue u dranyeckme 1 XuMn4eckue
HaAeXHOCTU. Apyrie uccrnegoBaHus uccnepoBaHus.
HaaeXHOCTW.
MopTeepxaeHue AHanus oTkasos v MogenupoBaHve.
HaeXHOCTH nocrnegyiolme aeicTeus WUcnbiTaHus mogynei

PucyHok 6 — [lnarpamma B3avMOAECTBUN 1 (DyHKLIA
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5.4 TpynoBble pecypchl U 3aTpaThl Ha CTaAUN NPOEKTUPOBaHUA

Mockonbky xapakrep 1 MacluTab NPOEKTOB U NPOEKTUPYEMbIX OGBLEKTOB MOTYT N3MEHSATLCA B LIMPOKOM
JAvanasoHe, HKe npusedeHo TOSNbKO camoe obulee pykoBoACTBO. [InA HeGONbLUMX NPOEKTOB WHXEeHep no
HafeXHOCTH, yKa3aHHbIV B 5.3, MoXeT GbiTb 3aHAT B NPOEKTE TONbKO YacTUYHO. B Apyrvx cnyvasx eMy moxeTt
noTpe6oBaTbCs 3HAUMTENbHbINA LLUTAT.

TpynoBbie pecypchl AOMKHBLI NO3BONATL BLINOMHATL AECTBUSA, HeoGXoaUMbIe ANs yCTpaHeHus cnabbix
MECT, BbISiIBNIEeHHbIX B XO/le MPOrpamMMbl NOBbILLEHUS HAAEXKHOCTH.

AHarnna oTkasos 1 NPOEKTUPOBaH1e MoaUdUKaLuii MoXeT NoTpeboBaTh CYLLIECTBEHHBIX YCUNWIA.

McnbiTyemble 06bekThbl M UcTibITaTenbHoe 06opyaoBaHve MoryT 6biTb BOCCTAHABMUBAEMbIMKU, U MpY
MCMONb30BAHUM MX MOCIIE BOCCTAHOBIIEHUS HE YBENUUMBATD MOMHbIE 3aTparbl. Hencnosnb3oBaHHbIA KOMNNEKT
3anacHLIX YacTel Taloke MOXeT ObiTb BOCCTAHOBNEH C YYETOM BO3MOXHBIX Nepeaenok n Moandmukaumn.

5.5 3dbdekTMBHOCTL 3aTpar

WMHBecTMUMM B NporpaMme MOBLILIEHNS HAAEXHOCTU MOTMYT AaTh CYLLECTBEHHYI0 3KOHOMMIO 3aTpaT Ha
MOMHbIA XM3HEHHbIN LIKN BCE COBOKYNHOCTU OGHLEKTOB.

OTa 3KOHOMUS! 3aBMCUT OT MHOMMX (PAKTOPOB, BKIIOYas pa3Mep COBOKYMHOCTU 06LEKTOB, CPEAHIO ANNHY
XW3HEHHOTO LKA, CTOMMOCTb PEMOHTA U 06 beM UHBECTULIWIA B CPELICTBAaxX TEXHNYECKOro 06CNyXUBaHUA NpK
akcnnyaraumn. O6blvMHO aHanua adyheKTUBHOCTY 3aTpar onpeaensieT saatparbl Ha 3 (PEKTUBHOCTL NPOrPaMMb!
NoBbLILLEHNA HAOEXHOCTU.

MCTOYHWMKOM CyLLIECTBEHHOrO AONOSIHEHUS 3KOHOMMWM 3aTpaTt SABMSETCA TO, YTO B CNy4Yae W3MEHEeHUH
npoekTa He TpebyeTcs HUKaKUX M3MeHEeHWI B NOArOTOBKE paboumx MeCT, KOMMNOHOBKE MOHTaXKHLIX NNAT CXeMbl
WnK1 B NPOM3BOACTBEHHOM NPOLIecce, €CNU U3MEeHeH s CAeNaHLI 10 3aBepLUEeHUs 3TUX ASNCTBUIA.

6 NMNnaHnposaHue 1 BbINOSIHEHUE NMPOrpaMMbl NOBLIWEHUA HAAEXHOCTU

6.1 KoHuenums u kpaTkuit 0630p MHTErpPMPOBaHHOIO NOBLIEHUA HaAEXKHOCTH

Mpoaykums, He3aBNCUMO OT HasHaueHusi, obrnacT NpuMeHeHus U xapakrepa, o6bIMHO NPOXoauT He-
CKOJIBbKO NaBHbIX CTaaui paspabotku. Ctaaum 3aBUCAT OT NTAHMPOBaHWA PaboT, NOCTaBLUMKOB M CTPYKTYPbI
ynpasreHusi npousBoacTBoM. O6LuUas nocneoBaTenbHOCTL 3TanoB paspaboTkv NpoayKuuK:

a) Ctagvs koHUenuwm v onpepeneHust TpebosaHWUi K NpoayKUMK

Mpoaykumio onpedensioT KOHUEeNTyanbHO 1 ONpeaensiioT npeasapuTesbHble TpeboBaHUA OTHOCUTENEHO
ee 3(p(PeKTVBHOCTU 1 CpeaHero cpoka Cryx0hbl.

b) OnpeneneHve npoaykumum

Mpoaykumio onpepensitoT 6onee NOAPOGHO M NPOBOAAT NNAHUPOBAHUE €€ NPOEKTUPOBAaHWSA, N3roToBNe-
HVS U MapkeTuHra. OnpeaensioT NpeaBapuTenbHyI0 apxXUTEKTYpy 1 NpeaBapuTesbHbIA TEXHUHECKUI NPOoeKT
BMecTe C PYHKLIMOHANLHBLIMU BO3MOXHOCTSIMU U 3KCMNyaTaLMOHHBIMU XapakTepucTukaMm NpoayKUun.

c) NpoexTtupoBaHve

Mponykumio onpeensioT B AeTansX, OTHOCALUMXCA K €€ (DYHKLUMOHANBbHLIM BO3MOXHOCTSIM, CTPYKTYpe U
XapakTep1cTukam 3gpdeKTMBHOCTH. INpoeKT 3aBepLuaeTcs, Koraa Ha OCHOBE aHanWaa U OLIeHOK onpeaeneHbl
npoeKkTupyemble KOMNOHEHTLI. B KOHLIe 3Tol CTagum NpoayKuMs rotoBa K NPOU3BOACTBY.

d) Ctaaus ucnbiTaHuii Ansi OLEHKU U Banuaauumn

OpHOBpPEMEHHO C HEOBXOAMMBLIMU MPUrOTOBNEHWAMKU ANS NPOM3BOACTBA NPOAYKUWMW ee noasepraiot
UCMbITaHUAM AN OLEHKW HaaeXHOoCTU U adpekTnBHOCTU. C Bbinycka NepBoi NPoAyKLUWMU NPOBOANAT KBanudu-
KaLWOHHBIE VCMLITAHUSI Y UCTILITAHUSI HA HAAXHOCTD.

e) Ctagvs akcnnyaTauum NpoayKumm

MocrnepHen ctagvel sBNsieTCA CTagvs MCMNONb30BaHUA NPOAYKUMW, KOTAA UMEeTCs NOSHas COBOKYT-
HOCTb AaHHbIX 0 ee 3(h(HEKTUBHOCTH, @ COOTBETCTBYIOLLMIA aHAaNU3 AaHHbIX obecneunBaeT HGopMauuio Ans
JanbHeLLMX uccrieqoBaHNi U BO3MOXHbIX YIyuLLEHUIA B CreflyloLmX NOKONEeHWSAX NPOAYKLIMKM UIn YacTei ee
NpoeKTa, KOTopble MOryT ObITb UCMONL30BaHbI NPYU NPOEKTUPOBAHUKN APYrON NPOAYKLUN.

B xope kaxaoi craaum npoliecca NpoeKTUPOBaHUA BLINONHAIOTCA He0OXoANMble AeCTBUSA, aHanM13 unv
UCTIbITaHUSA, CBA3aHHbIE C HAIEXHOCTLIO. BCe 310 cnoco6CTBYET NOBLILLIEHWIO HAAEXKHOCTU NpoAYKLMK 1 (op-
MVPYET VHTErpMpoBaHHbIi NPOLIECC MOBLILEHNS HAAEXHOCTU UMK WHTErpUpOBaHHLIN NpoLiecc paspaboTku
HafeXHOCTH.

Craguv pa3paboTky NpoAyKLMK MOTYT HOCUTb PasnuyHble Ha3sBaHWSA B 3aBMCMMOCTM OT 0COBEeHHOCTe
nocTaeLmka. Ha pucyHke 7 ykazaHbl paarnndHbie [efiCTBUA No HAaAEeXHOCTH B 06Luei BpeMeHHOI LLKare.
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6.2 [leficTBMA NO NOBLILEHUIO HAAEXKHOCTU HA 3Tane NPOeKTUPOBaHUA

6.2.1 fleticTBUA Ha cTaaum KoHLUenuun U choopmupoBaHus TpeGoBaHMIA K NPOAYKUUY

o Havana BbINONHEHUs! NPOrPpaMMbl AOMKHA GbiTb YCTAHOBIEHA LieNb N0 HAAEXHOCTU ANA NPOAYKLMK,
pa3yMHO AOCTUXNMAs B XOAE BbiMOMHEHWA NPOrPaMMbl NOBLILLIEHUS) HAAEXKHOCTU NPOAYKLMM NPY NPOEKTUPO-
BaHUW. Llenb AomKHa yunTbIBaTD:

- pasyMHble NPEeANosioKeHNs O ONYCTUMOM NPOLIEHTE BO3BPALLAIOLMXCSA ANS 0GCNY)XUBaHWA B rapaH-
TUAHBIN NepVoL eQVHUL, NPOAYKUMM — ANS NoTpebutens npoaykuvu;

- CLieHapwii BbINONHeHUs 3aaaHns u Tpebyemoit adbdbekTMBHOCTH pas3paboTaHHOM NpoayKUMK B COOTBET-
CTBWM C ee YCTaHOBMNEHHbLIM MCMONb30BaHNEM — AR BOEHHOW NPOAYKLMA.

3TV OeficTBUA He OrpaHUuMBAIOTCS OnpeferieHMeM KONMUMECTBEHHBLIX WNW OnucaTesibHbIX Lenei unu
TpeboBaHWIN HagexHOCTU. BaxkHo onpenenuTte (OYHKUUW NPOAYKUMK, A Takke BCe YCIIOBUS U NpuemneMble
pexu1mMbl akcnnyataumm. HeobxoaMmo OLEHWTb M ornpeaenuTb KPpUTUMECKUA OTKa3 CUCTEMbI, CHUKAIOLWA
3hheKTUBHOCTb UMK BLISbIBAIOLLMIA HE3HAYMTENbHbIe OTKMOHEeHUsi B akcnnyaTtauvu. MNpeanonaraercs, uTo
onpeneneH1s OTKA30B UK YXYALLEHWI IKChyaTauuy SBNSIOTCA PasfNMHbIMKY ANS pasfiviHbIX NOACUCTEM UK
ux Griokos.

Mpodunb ncnonb3oBaHUs UNK LieneBas 3afaya NpoayKUMK AOMKHbLI BKIIOYATb pa3paboTaHHbie Ha Oc-
HOBe 1ccrefoBaHui, NOTpeBHOCTEl M OXMAAHUI 3aKa34YMKOB U NOMb3oBaTernei ieTankLHyo nocnefoBaTerb-
HOCTb W 3HaYeHWs napameTpoB, XapaKTepu3ylLUMX YCROBWUSA 3JKCTnyaTauuyM M OKpyXKalower cpefsbl,
OXMAaeMbIX NPV UCMOSIL30BaHUM NpOAYKUMW. 3Ta MHOPMaLUA OOMKHA MUCNONb30BaTLCS NpU OnpefeneHum
Lienv B cdoepe HafeXHOCTU NPOAYKUUM U ONS OLEHKN ee HafieXHOCTH.

[Ons oueHky NepBOHaYarbHON HAOEXHOCTV NPOAYKLUMM U YCTAHOBNEHWS! JOCTVXKMMOMA LIeNY HaIeXHOCTU
NPOAyKLMU NPOBOAST aHanNu3 AaHHbIX 3PeKTUBHOCTM 3KCNNyaTaLuun aHanorMYHOW NPOAYKLVA.

OT4eT O pexmmax OTKas3oB NpW SKCnsyatauuy aHanorMyYHON NPOAYKUUM [OJDKEH MUCMONb30BaThCs Kak
MH(OPMaLIMS O NOTEeHUMANbHBIX PEXMMaXxX OTKa3oB BHOBb pa3paboTaHHON npoaykuum.

6.2.2 OnpepeneHve u npeaBapyTenbHbIN NPOEKT NPOAYKUMU

BkritoueHvie Lenei No HaoexHoCTH B cneuudukaumio NPoayKUMU rapaHTUpYeT X BbINOSIHEHWe.

TpeboBaHWsi HAOEXHOCTU ANS KIHOHYEBbIX KOMNOHEHTOB AOKHbI ObiTb TakMMK, YTOGLI 06ecneunTb Bbl-
roriHeHve Lienei HagexHOCTH npoaykuun. TpeboBaHMs NO HAOEXKHOCTU AOMKHBLI ONPeAensATb MaKCUMarbHO
JOMYyCTUMbIE MHTEHCMBHOCTM OTKa30B KOMMOHEHTOB B COOTBETCTBUM C OXMAAEMbIMY YCIIOBUSIMM 3KCNnyaTaLmm
M ObITb BKIIOMEHBI B CeuMdUKaLmMM KOMINoHeHToB. Ecnn nHdopmaLus 0 HafeXHOCTU OpueHTMpOBaHa Ha
HopMarnbHkIe ycroBus (Hanpumep, 25 °C), To OHM A0MMKHBI ObiTb CKOPPEKTMPOBaHLI N0 OTHOLLEHMIO K OXMaae-
MbIM YCIIOBUSIM OKpYXaloLLei cpefibl C NOMOLLLIO TeEopun AppeHnyca uiv Apyrmx NpUMeHUMbIX METOZO0B.

HauanbHble OLleHKM HafIeXHOCTU Ha 3TOW CTaiM onpefiensiioT Ha OCHOBE @aHHbIX ONbLITHOM JKCMIyaTa-
LMK aHarorM4HoM NpoayKLMK, a Taloke OLIeHOK HafIeXHOCTU [iNA NpeABapuUTenbHOro NpPoeKTa.

MnaH u Moaenb NOBLILLEHWS! HAZIEXXHOCTY Ha 3TOW cTaaumn paspabaTbiBaloT Ans Toro, YTo6bl onpeaenuTb
OeicTBUS, KONMYECTBO U BENIMUYMHY YITyuLLEHUIA NpoekTa, Heo6X0AUMbIX AN AOCTVXKEHUS Lienei HafeXHOCTU
npoaykuum 3a nepuop paspaboTku npoekTa.

Moziernb Ans nnaHMpoBaHKs NOBbLILLEHWS HAAXHOCTY OCHOBaHa Ha MaeanusvpoBaHHOW KPUBOW NOBBbILLE-
HWUS HAZIeXXHOCTK, COOTBETCTBYIOLLIEI CTEeNeHHOMY 3akoHy. lNpeanonoxeHne, YTo NOBbILLEHNEe HAAEXHOCTU Ha
3Tane NpoeKTMPOBaHWSA ONUCLIBAETCS CTENEHHbIM 3aKOHOM, OCHOBAHO Ha TOM, YTO OObIMHO peXWMbl OTKasa C
CaMbIMM BbLICOKMMUW WHTEHCUBHOCTSIMM OTKa30B 3apaHee U3BECTHbI, @ NOPSAOK CHUXEHUS BEPOSTHOCTU MX
NOSIBIIEHNS1 COOTBETCTBYET IKBUBAJIEHTHOW MHTEHCMBHOCTM OTKA30B ANS 3TUX PEXUMMOB OTKA30B (NPWUMMH)
(TOCT P 51901.16).

6.2.3 3Tran npoexTMpOBaHMA

OueHkn 1 moaenupoBaHue HapexHocTn FMEA/FTA BLINONHAIOTCA ANA onpeaeneHns HaaeXXHOCTU Npo-
OYKUMW Ha pasfWyHbIX CTaausix pa3paboTku NpoekTa, a Taloke MAEHTU(MUKALUMM U COKPALLLEHUS PeXUMOB
OTKA30B, YMEHbLLEHUs1 UX NOCNEeICTBUM, KOTOpble Mornu Obl NPpeacTaBnATL NOTEHUManbHy0 npobnemy ans
akcnnyaraumm npoaykummn. CokpallieHne peXxMMoB OTKa30B U COOTBETCTBYIOLLIMX MPUYUH MY MUHUMU3ALMS UX
nocneacTBuiA CNoCo6CTBYIOT NOBLILLEHWIO HAAEXKHOCTU NPOAYKLIMK.

AHanu3a pexumoB 1 nocneacTeuii otkazos FMEA (FOCT 27.310) npy npoeKkTpoBaHW [0MKeH BbINOJS1-
HATLCA NS K&XO0ro Buaa npofykumm U obecneurBaTtb OLIEHKY BCEX PEXMMOB OTKA30B U COOTBETCTBYIOLLIUX
NPUYKH, BKIIOYAsi BEPOATHOCTU UX MOSIBIIEHUSI.

[ns oLeHKu BEPOSITHOCTH OTKa3a U BEPOSITHOCTY Ge30Tka3Ho paboThl CUCTEMBI B LIENIOM OTAESbHbIe
PEXMMbI OTKA30B M X NPUMUHBI OIDKHBI ObITb CBA3AHbI C annapaTHLIMK CpeACTBaMM U NpeACcTaBsieHbl B BUOE
hbaKkTUyeckor apxuTeKTypbl CUCTEMDI. [INns 3TOr0 MOrYT UCNONb30BaTLCH TPAOULIMOHHbIE MEeTOAbl MOLEenupo-
BaHUsi HAZIEXKHOCTU [f1s NPeACTaBIIeHUs1 CTPYKTYPbl annapaTHbIX CPeAiCTB, B TOM YMCIe PydHble, C MPYMeHe-
HYWEeM NPOrPaMMHbIX CPEACTB N0 NPOrHO3MPOBAHNIO HAAEXHOCTU UIU C UCMOSb30BaHMEM NOCTPOEHUS iepeBa
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HeucnpasHoctei (FTOCT P 51901.13 n FOCT P 51901.5). AHanu3 aepesa HencnpasHocTel (FTA) BEINONHAIOT
BPYMHYIO UK C UCTIONb30BaHWEM NPOrPaMMHOIo obecneveHus.

FTA siBNsieTcs HACXOASLLMM aHANU30M U BbiSIBIISIET BCe BO3MOXHbIe MyTU HeMCNpPaBHOCTEN, KOTopbie
MOTyT NPUBOAWTL K OTKa3y OTAENbHbIX 6110KOB C MOMOLLILIO KlanaHoB 6oee HU3KOro YPOBHS1, NPeiCTaBNSAOWUX
PEXVMbI OTKa30B NPOrPaMMHOro obecneveHnst N annaparHbIX CPeACTB. MoTeHUmanbHbIe NPUYMHBI PEXMMOB
OTKa30B O6bIMHO NPEeACTaBNAIOT OCHOBHLIMM COOLITUSIMM C COOTBETCTBYIOLLE BEpPOSITHOCTLIO MOSIBNEHUS!.
3HaueHvne BEpOSITHOCTH, COOTBETCTBYIOLLee BepLUMHE CODLITUIA, NO3BONAET onpeaernsiTh BepOSITHOCTb OTKAa3a
(BeposiTHOCTL Ge3oTkasHol paboTkl) npoaykuuu. MpenmylecTBo MeToAoNoMM ucnonb3oBaHus FTA coctout
B TOM, UYTO aHarM13 peXXMMoB OTKA30B U MOAENVPOBaHVe HaIeXXHOCTY BbINONHSAIOTCH oiHOBpemeHHOo. CaMocTo-
SATENbHOr0 MOAENVPOBaHNA HAAEXKHOCTU He TpebyeTcs, a UBMEHEeHWs! NPoeKTa Nerko Y4ecTb.

[ns onpenerneHys NPUOPUTETOB COKPALLEHUSI PEXXMMOB OTKA30B UM CHWKEHUsS] BEPOSITHOCTU WX MNOsIB-
JIeHVs1 OLIEHVBAIOT BENUYMHY U TSDKECTb NOCNEACTBUIM OTAENbHBLIX PEXMMOB OTKa30B U UX NpuyuvH. MpropuTer
cnenyeT OTAAaBaTh NPUYUHAM PEXMMOB OTKAa30B, KOTOpble BNUAIOT Ha 6€30MacHOCTL M MMEIOT 3HaYUMYIO
BEPOSITHOCTbL NOSIBIEHVA. PeXVMbl 0TKa30B, KOTOpbIe SBMSIOTCA KPUTUHECKUMU AN IKCNITyaTaumm NpoAyKLMK
M UMEIOT BLICOKYIO BEPOSTHOCTL NMOSIBIIEHUS, TAIOKE OTHOCST K NPUOPUTETHLIM. BO3MOXHbLIM peLLeHUeM MOXeT
ObiTb M3MeHeHVe HafleXXHOCTU KOMIMOHEHTA, ECINIU OHA MMEET CYLLIECTBEHHOE BNUSIHUE Ha HA1IEXXHOCTL CUCTEMBI
B Lenom unu ee 6noka. MNpaeunbHbIv BLIGOP KIOYEBbIX KOMINOHEHTOB rapaHTUPYeT, YTO KOMMOHEHTDI, KOTOpble
CYLLECTBEHHO BIVSIOT HA (hyHKLMM NpOoayKLUK, MMeloT TpebyeMyio HafeXHoCTb. HanexHocTb 3TUX KOMMNOHEH-
TOB O6GbIMHO BLIMMCIISIIOT HA OCHOBE AaHHbLIX PECYPCHBIX UCMBLITAHUIA, NOMYYEHHbIX OT N3rOTOBUTENEW KOMIMO-
HEHTOB C Y4ETOM YCIOBUI UCMONbL30BaHWS NPOAYKLWK.

CokpalleHne pexxnMoB OTKa30B ABMSIETCH pe3ynbTaToOM TeCHOIO COTPYAHWYECTBA NPOEKTUPOBLLIMKOB U
CneLnanucToB Mo HAaZEXHOCTU B MOUCKE peLleHVI NOBLILLEHUS HAAeXHOCTU npoAykuvn. Takoe pelueHue
MOXET BKIOYaTb W3MEHEHWs NPOeKTa W KOMMOHEHT, orpaHnydeHne AONYCTUMbIX 3HAYEHUW XapaKTepUCTUK
KOMMOHEHTOB, U3MEHEHNE KOMMOHOBKW TEMNIOBbIX PEXVMOB U Aipyrue pelueHns. CokpalleHne pexxmMoB OTKa-
30B CMOCOGCTBYET NOBLILLEHWUIO HAAEXHOCTY NPOAYKLIMM.

BmecTo aHanuTMueckoro onpefeneHys HaeXHOCTY KOMIMOHEHTOB MOMYT NPOBOAUTLCS UCNLITAHWA Ha
HapexXHocTb. KOMMOHEHTbI MOryT ObITh 3NEeKTPOHHBIMWU KOMINOHEHTaMu, 6riokamMu unu noacMcTeMamm NPoAykK-
LMK, a UCMbITaHUS MOTYT NPOBOAVUTLCH ANS OnpefeneHns HasHaueHHoOW HapaboTku, HasHauYeHHoro pecypca
UV BLINOSTHEHUA 3afaHusA. 3TO 0CODEHHO MONe3HO B Cry4asXx, Koraa npoekTMpyemMas npoaykums BKovaeT
MHOTO MOKYMHBLIX KOMNOHEHTOB. VCMbITaHWsi B 3TOM Clyyae npeAHa3HaueHbl A5l NOATBEePXAEHUS| HAEXHOCTU
KOMMOHEHTOB B COOTBETCTBMM C NPOUemM UCNonb3oBaHUsA NpoayKLWK.

dopMarbHLIN U HebopMaribHbIA aHanW3 NpoeKTa NPy peLleHn ykazaHHbIX BOMPOCOB HAZIEXHOCTU CIo-
cobCcTBYEeT TECHOMY B3aMMOAENCTBUIO NPOEKTUPOBLLMKOB W CNeLnanucToB MO HaZEXHOCTU AN CO3[aHus
6onee HagexHown npoaykuumn (M3K 61160 [4]).

OueHka peMOHTONPUrOAHOCTY A0JNKHA NOATBEPAVTL Pa3yMHYI0 TPYI0EMKOCTb M CTOMMOCTb TEXHUYEC-
Koro o6cnyxmMBaHusa NPOAyKUMN. STU AeNCTBUS He criocoOCTBYIOT HENOCPeACTBEHHOMY MOBbILLEHUIO HAZIEX-
HOCTW, HO NO3BONSAIOT COKPATUTb KONMMYECTBO OTKA30B, KOTOPbIe MOTYT NoTpeboBaTh OBLLUMPHOIO TEXHUYECKOro
obcnyxvBaHus.

MOHWUTOPWHI NOBBILLEHUS HAAEXHOCTY COCTOMUT U3 NOCTPOEHUS rpacvka AOCTUIHYTOW HAZIEeXKHOCTY NPo-
OyKUUM B COOTBETCTBMM C OLIeHKaMM, MOJlyYeHHLIMW B NpoLiecce NPOeKTUPOBaHWs, NPOBEAEHUs] Bpemsi OT
BpPEMeHW YyrnyulueHUid NpoekTa (M3MEeHeHWI) U CPaBHEHUS NOMYYEHHOro rpadvka ¢ MOAEnbi0 NOBbILLEHUs!
HaAeXHOCTW, 3annaHWPOBaHHOW Ans npoaykumu. Toraa nioGble AeicTBYA, HeobxoauMbIE ANs AOCTUXKEHUS
3annaHUPOBAHHOTO NOBbLILLIEHUS HAAEXHOCTUA, MOXHO BbIMNOSHATL CBOEBPEMEHHO.

6.2.4 Ctaguna noAroToBKM NPOM3BOACTBA U U3rOTOBNEHUA

McnbiTaHUs KOMNOHEHTOB M CUCTEMbI B LIENIOM Afisi TEXHUYECKOW OLIeHKM NMPOW3BOACTBA, Banuaauwy,
ynyuLLIEeHWA NpoeKTa UNM 3aMeHbl KOMIMOHEHTOB, a Takke 3anfaHUPOBaHHLIE UCTILITAHUS HA NOBbLILLEHWe Ha-
OEXKHOCTU SBNSAIOTCA YaCTbIO NOCNeHUX AeNCTBUIA 0 HauYana NPou3BOACTBA NPOAYKLMN.

TuiaTenbHbIN 0OTOOP BO3AENCTBUIA OKpYXaloLLeli cpeabl MoXeT ObITb caenaH Ha onbITHLIX 0bpas3uax ana
OLIeHKM NMOSHOTbI NPOM3BOACTBEHHLIX NPOLIECCOB UMK Ha 06pasLiax NPOMBILLIIEHHOW NApTUKN ANSA YNyJLleHNUs
npotiecca Npou3BOACTBA.

BannaaunoHHble ncnbiTaHusi NPOBOASAT HA 3Tanax NOArOTOBKWU NPOM3BOACTBA W M3TOTOBIEHWSA NPOaYK-
UMM ANs BanuaauvKM UCTONb30BaHWSA NPOAYKUMU B KPUTUYECKUX YCNOBUAX 3KCNIyaTauum U OKpyXaloLewn
cpeabl.

McrbiTaHys Ha NoBbILLEHNE HAAEXKHOCTU — 3TO 3anNaHUPOBAHHbLIN NPOLIECC ANS OEHTU(UKaLUM pexu-
MOB OTKa30B NPOAYKLIMK, HE MAEHTUULIMPOBAHHbIX Npy Gonee paHHWX nccnepoBaHuaxX. Mockonbky 3To OauH
M3 METO/IOB MOBbILLEHWS HAAEXHOCTH, OH ONUCaH B 6.3.

PecypcHble vcnbiTaHusi NPOBOAST, NpU HeOGXOAVMOCTY, ANA ONpeneneHnsi pecypca Unu HaaeXHocTv
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npoAaykumn. Yacto oHU NPOBOASATCA HA KOMIMOHEHTaX, KOTopblie He ObiNu NpoBepeHkbl U3roTOBUTENIEM U Heo6-
XOAUMbI ANA 3aMeHbI B NpoLecce ynyullieHUsi NPOeKTUPYEMO NPOAYKLIUK.

OTueT 0 HafleXXHOCTN HeobxoaUM ANsi permcTpaLVy U IOKYMEHTUPOBaHUA BCeX AeACTBUN, OTHOCALLUXCS
K aHanuay HafileXxXHOCTU NPOAYKUWUKW, NPOBEAEHHbIX YNyuLLEHWHA, UCTILITaHUIA U UX pesynbTaToB, JOCTUIHYTOro
MOBbLILLEHWS HAAEXHOCTH U BCeX pe3ynbLTaToB UCCNea0BaHWUIA, KOTOPbIE MOMyT UCMONL30BaTLCA NPYU NPOEKTU-
POBaHWM APYron NPOAYKLVN.

6.2.5 Ctagun akcnnyaraumm NpoayKuMm

Cnepnyet yaensaTb BHUMaHWe HabmMIofeHNIo U aHanM3y OTKAa30B B NpoLiecce aKcnyataummu. OTU OTKasbl
DOIMKHbI (DUKCUPOBATLCS, Tak Kak OHW MOTYT MCNONb30BaTLCS NpU paspaboTke HOBOW NPOAYKLMM Ha CTaaum
KOHLenuuy, Npy NPoBeASHUN YNYLLEeHWA SKCTNyaTupyeMon NpoayKLmK, nepecmoTpe npoekTa Unu npu Bee-
OEeHN 3aMEeH.

MoBbilweHne HaAEXHOCTU 3KCNNyaTupyeMoi NPOAYKLUA ONMCcCaHo B paspene 7.

6.3 [leiicTBUA NO NOBLIWEHUIO HAAEKHOCTU Ha CTaAUM BanuaaLmm

Ha crapvu Banupauvm npoBoASAT OLIEHKY NPOAYKLMM C TOMKM 3peHus nonb3oBatensi. PesynbtaTtsl ncnbl-
TaHWI Ha 3TOW CTaAMM TPYAHO UCNONBL30BaTh AN KONMYECTBEHHOW OLIEHKU MOBbILLEHUS] HAAEXKHOCTH, eCIn
TONbLKO YCMOBUA UCNLITaHWI He GbINVU NpeaHa3HaveHbl AN MOZeNMPOBAHNSA YCIOBUIA SKCTyaTaLmmn Npoayk-
uvn. Ha ctagum Banuaaumm NPoAyKUMsSt YacTo UCMONb3YyeTCs NEepPCOHANoM M3roTOBUTENS WK BbiGpaHHbIMK
3aKasuvkamu (onbiTHas akcnnyartauus). [laxe, koraa pesynbTaTbl 3TUX UCTILITAHWIA He MOTYT UCTONb30BaTLCA
INS KONUYECTBEHHBIX OLIEHOK NOBbILLEHUs1 HAAEXHOCTH, MAEHTUMDMLIMPOBAHHBLIE PEXUMBI OTKA30B U NPo6neMbl
MOryT KOCBEHHO, Yepe3 CMUCOK AEVCTBUIA, BMIUATH HA NPOLIECC MOBbLILLIEHUS HAAEXHOCTU

6.4 UcnbiTaHusa Ha NOBbIWEHUEe HAAEXKHOCTU

6.4.1 O6wume NONoXeHus

B npenenax peanbHbIX 3KOHOMUYECKMX 3aTpaTt M OrpaHUYEeHUl BpeMeHu He Bce cnabble mecta MoryT
6bITb ycTpaHeHbl. CucTeMaTuyeckne U OCTaTouvHbie HeyCTPaHeHHbIe cnabble MecTa onpeaensitoT NOTOK OTKa-
30B WNW BEPOSITHOCTL OTKasa NpoeKTupyemoi npopaykuvm. Lienb nporpaMMbl NOBLILIEHUS HAAEXHOCTH NpU
NMPOEKTMPOBaHVN N Ha CTaAWN UCTIbITAHUA — YCTPaHEHWe CUCTEMAaTUYeCKMX crabblX MecT UMK CHWKeHue
BEPOSITHOCTM WX MOSIBNEHNS A0 YCTAHOBMEHHOO 3HaueHusi. Heo6xoaMMOCTb BbINONHEHUA CneLManusupoBaH-
HOW NporpaMMbl UCTILITAHWUI HA NOBbILLIEHNE HAAEXKHOCTN ONpeaenseTcs cneaylLmMN OCHOBHLIMW NPUHUHAMW:

a) HeoOXOAMMOCTLIO MPOAOIKEHMS MOBLILLEHVA HAAEXHOCTUA NPOAYKLVK, NOABEpras ee YCrioBUSIM YCKO-
PeHHOW aKkcnyaTauum Ans BbisiBNieHUs: criabbix MECT, KOTOpble Gbiiv He 3aMeyeHbl NPy aHanvae NpoekxTa;

b) TpeboBaHVeM 3aKka3umka [LeMOHCTpaLUM HafeXHOCTW NPOoAyKLUMKN. B aTom cnyyae knaccuueckas ne-
MOHCTPaLMsi HAAEXKHOCTN C YCTAHOBMNEHHOV NPOOOMKUTENbHOCTBLIO MCTbITAaHMIA 3aMEHAETCA cneLmanusupo-
BaHHLIMU UCTILITAHVMSIMU Ha NOBbLILLEHNE HAAEXHOCTH, AOMYCKAOLWWMK YIy4LLEeHUS NPOAYKLIMM 1 B TO e BpeMsi
NMo3BOSNAIOLLMMM NOATBEPAUTL ero TpebyeMyto HAAeKHOCTb. TN UCMbITAHUS MOTYT UMETb BUA, nepuoaa npu-
paboTKM MW MPYEMOYHBIX UCTBITAHWIA C MPOAOIKUTENBHOCTBIO, YCTAHOBNEHHOM B KOHTPaKTe.

O6bI4HO 06LLiee BpeMsi UCNbITaHWUI A COBEpPLUEHCTBOBaHWS HaAEXHOCTM 3aBUCUT OT MapameTpa noToka
oTka30B (unu MTBF), neneHHoro Ha koaddrumMeHT yckopeHus (M3K 60300-3-5 [1]), ecnn HagexHOCTb He Bkina
yryuLleHa C NOMOLLbI0 aHaNUTUYECKUX METOA0B MW UCTILITAHWIA, HarnpaBleHHLIX Ha BbISBNEHNE BO3MOXHbIX
PeX1MOB OTKa30B B NOLACMCTEMax vy brnokax.

OpraH13aLVoHHbIe YCUNus, UCNoNb3yeMble B UCTILITAHUAX Ha NOBbILLEHVEe HAaJeXXHOCTH, — 3TO OT4YeT 06
OTKa3ax U cycTeMa KOPPEeKTMPYHLLMX OeCTBUIA, HasbiBaeMble HOrAA aHanm3oM oTyeTta o6 oTkasax u cucte-
MoV koppekTupytoLwmx Aelcteuii (FRACAS). 3TO cucTeMa 3aKpbITOro LiMkna, Koraa aHarnvsupyloT Kaxabln
3apermcTpupoBaHHbIv 0TKas. Ecnv yctaHoBneHo, YTo 0TKa3 CBSi3aH C NPOEKTOM, TO ONpeaensiioT KOPPeKTUpYto-
LLne AeNCTBUA AN YITyYLLIEeHUS NPoeKTa U COKpaLL,eHVs KONMYecTBa OTKa3oB. 3Ta cMcTema [onyckaeT akTuBHOE
NoBhLILLEHVE HAaAEXHOCTY 3a CHeT yCTpaHeHusi HeflopaboTok. KoppekTupyloLme AeiicTBMSA NPOBOASATCH TONbKO
rocre Banuaauun OecTBUi NO YMEHbLLEHWIO KONMYeCTBa OTKa30B.

6.4.2 NnaHvpoBaHue UCNbITaHUN

6.4.2.1 O6LLMe nonoxeHus

Ons obecneveHns cBOeBPEMEHHOWM NOCTaBKK BceX HeobXxoanmMbix 06LEKTOB M CPEACTB NilaHUpoBaHue
MCMNbITaHWUI Ha NOBbILLEHVE HaAEKHOCTU AOMKHO HAUMHATLCSA Ha PaHHel CTaaum BeINOMHEHUs MporpamMmel. Mpy
NoAroTOBKE NiaHa UCMbITaHWUIM NPOrpaMMbl NOBLILLEHUS HAAEXHOCTW, HEOGXOANMO NPUHATL PEeLLEHNS OTHOCK-
TeJ1bHO:

- KONMYEeCTBa UCTbITYeMbIX 00 LEKTOB KaXXA0ro TMna u craTtyca/nepecmoTpa COOTBETCTBYIOLLEro NpoeKTa;

- NcnbITaTensHoro o6opyaoBaHusA (CTaHAAPTHOIO U CNeumanbHoro);

- 3anacHbIX YacTel (Moayner N KOMNOHEHTOB);

- cpefcTB obecrneveHus YCIoBUi 1 UCNbITaHWI OKpYXKatoLLen cpeapb;

- OXVaaeMol NPOACIHKUTENILHOCTY NporpaMMbl B KarieHOAPHOM BpeMeHW 1 HapaboTke;
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- TPYAOBbLIX PECYpPCOB Afsi NOArOTOBKM, UCMNbITaHWi, 0bMeHa nHdopMaLmer, peMoHTa, aHanusa, uccre-
[OBaHWIA 1 MoauduKaLmun.

6.4.2.2 KonnuecTtBo UCMbITyeMbIX 06bEKTOB

YBenuueHve KonmyecTsa OOHOBPEMEHHO UCTIbITYeMbIX OGLEKTOB AenaeT Boibopky Gonee npeacraBuTenb-
HoW. YToObI nonyunTh CyLLECTBEHHOE O6LLee KONMYECTBO OTKa30B B pasymMHoOe BpeMs, HeoBXoAUMO UCTIbITaTh
BonbLuee konMiectBO 06bekToB. OBLIMHO 3TO NpuemnemMo Ansi 06bLEKTOB C HU3KOW CTOMMOCTLIO U HeGoNbLIMMU
reoMeTpryeckumMy paamepamu. OfHaKO BaXKHO rapaHTVPOBaTh, YTO UCTbITaHWS BONbLLOMO KonnyecTea 06LEKTOB
MO3BONAT COKPAaTUTh MPOOOIHKUTENBHOCTL UCTbITaHUA. [OSIBNIEHWEe HEKOTOPLIX OTKA30B 3aBUCUT OT BPEMEHW
(HanpyMep, 0TKa30B, BbI3BaAHHbLIX M3HOCOM), ¥ COKpAaLLEHVe BPEMEHMN VCTbITaHWIA, Aaxe NpY Hanuynm 6onbLIoro
KOJIMYECTBA UCTbITYeMbIX OGLEKTOB, HE NO3BOMSET 3TVM OTKa3aM NPOSBUTLCS. 10 3TOM NpUYMHE MOXHO OrpaHu-
YMTb KOSIMYECTBO UCTLITYEMbIX OOBLEKTOB 1 Ha3HauWTb IOCTATOMHOE BpeMsi YCKOPEHHbIX U APYrvX UCTIbITaHWUA.
HamHoro 6onee 6e3onacHsIi Noaxon COCTOUT B TOM, YTOObI COKpaTUTL KPUTMUECKWE YPOBHM M [ONYCTUTb KONnye-
CTBO OTKa30B, onpefensemMoe TpeboBaHWAMM K JOCTOBEPHOCTH Pe3ynbTaToOB UCTILITaHWIA.

6.4.2.3 YckopeHHble ncnbiTaHua

Mockonbky cnabkie MecTa o6bIMHO NPOSIBNSAIOTCS Yepes 0TKa3abl, B NPOrpamMMy NoBbILLEHWS HAOEXHOCTH
BKITIOYAIOT CTUMYSIALIMIO MOSIBNEHUS OTKA30B, NCKITIOYEHNe UM CHUXEeHUE BEPOSTHOCTY NOSIBNEHUA OTKa30B,
KOTOpble BbISBNSIIOT cUcTemMaTudeckme crnabble mecta. OaHako NnpefHaMepeHHas CTUMYNALWS 06bIMHO NpuMme-
HseTcA B NabopaTopHLIX UCMLITAHUAX, @ He B 3KCrnyaTaumu.

BbiGop COOTBETCTBYIOLLMX BO3OENCTBUIN OKpYXaloLlen cpeabl Ans CTUMYNMPOBaHWA OTKA30B [I0IDKeH
npoBoaMThCa B cooTBeTcTBUM ¢ MOK 60605-2 [2]. [ns cTMynupoBaHUs MOSIBNEHWSI OTKa3oB HeobxoanMo
NPYMEHSTb METOABI YCKOPEHHbIX UCTIbITaHWIA. [pn 3TOM HEOBXOAUMO YYUTLIBATL 3KCTPEMarbHble 3HaYeHus!
XapaKTepVCTVK NPOeKTa, KOTOpbie He A0MKHbI ObiTb NPeBbILEHBl. Ecnu npoekTHas cneundurkaumsa coaepimr
3KCTpemarsibHble 3HaYeHVsi NapameTpOoB OKpYXatoLLel cpeabl (6onblue uiv paBHble NapameTpaM OKpyKaloLLen
cpeqbl ANA HEKOTOPbIX KOMMNOHEHTOB UNW MaTepuaros), TO 3TW 3Ha4YeHWs NapaMeTPOB OKpYXaloLLiel cpenbl He
[OIMKHbI NPYMEHATLCS B TEYEHWE CrneLmanvavpoBaHHbIX UCMbITAHUIA Ha NOBbILLEHWE HaaeXHoCTH. OTo Tpebo-
BaHWe [,0MKHO BLINOSHATLCS AAXe B TOM Cly4ae, eCNnv COOTBETCTBYIOLLME KOMIMOHEHTLI UM MaTtepuyaribl MoryT
NPOTUBOCTOSATb 3TUM 3KCTPEMarbHbLIM Harpy3kam B TeHeHWe KBanMrKaLMOHHBIX UCTIbITAHWUIA C OrPaHNYeHHOM
npodoMmKMTENLHOCTLIO. Harnpumep vanenve, codepxallee SnMeKTporiuTUYeckre KOHOEHCATophl, paccynTaH-
Hble Ha HOMVHanbHYI TemnepaTtypy 85 °C, MoXeT BblaepxaTb BbICOKOTEMMNEpaTypHbie KBannduKaLUMOHHbIe
ucnbiTaHus Ao 85 °C, Ho Te e camble KOHAEHCATOPLl MOTYT OTKa3aTh NpY YBENUYEHHOW BbiAEpPXKe C TOWN Xe
CamMoii TemMnepaTypoi B MpoLecce WUCTbITAHWI Ha NOBLILLEHUE HapeXHOCTU. Paboune HanpsikeHus Taioke
OOIMKHbBI BbITb YCUIEHbI, HO He IOIMKHbI MPEBLILLATh MaKCVMYM Harpy3kn KOMMOHEHTOB B UCNbITYEMOM M3aenun.

HanpsbkeHns OT BO3[eNCTBUS OKpy>KaloLLeit cpefibl 1 paboune HanpskeHUst AOMKHbI COOTBETCTBOBaTL
YCMNOBUSIM UCNONb30BaHWs 06bekTa, HO MOryT 6biTb NpefHa3HaueHbl ANs YCUNEHHOTO BbISBIIEHWS CKPbITbIX
cnabbix MecT. HeobxoavMo NposiBUTL OCTOPOXHOCTb, YTOOLI HE BBECTM MEXaHN3Mbl OTKa3a, HETUMUYHbIE ANS
HOPManbHOrO MCMOSL30BaHUS, YTO MOXET caernaTe MaTeMaTuyeckylo Moaenb HeageksaTHow. OtaenbHas
TEeXHUYEeCcKas OLleHKa Unu KBanuduKaLMOHHbLIE UCTILITAHUA B KPUTMYECKUX YCIOBUSX, €CNU OHW NPOBOAATCS,
ABNSIOTCS UICTOMHMKOM [1I0MONHMTENBHbIX AaHHbIX 06 OTkasax. Tvn 1 cTeneHb UCNONb3yeMOoro YCUNeHWUs Harpy-
30K MOTYT UBMEHSATLCH B COOTBETCTBMM C YPOBHEM GIIOKOB.

Yto6bl rapaHTMpoBaTh 06HapYeHVe BCex OTKa30B, KpOMe UcnblTaTenbHON crneumdukaumm, B npouecce
MCNbITaHUA JorkeH BbiTb paspaboTtaH NoapoGHLIN rpaduk UCTbITaHWI Ha adpdpekTUBHOCTL. ECnn anemeHt
MMeeT BCTPOEHHoe nporpaMMHoe obecneyeHne, To rpaduk UCnbITaHWn AOMKEH OXBATLIBATL BCE BO3MOXHbLIE
pexvMbl paboTbl U X KOMOGUMHaLMK.

6.4.2.4 INpononXMTensHOCTb BLIMONTHEHUSI NPOrpamMMbl

Bpewmsi, Heob6xoanMoe Ans AOCTUXEHUS 3a4aHHOW HaAeXHOCTH, MOXET 6GbiTb CNPOrHO3MPOBAHO TOJILKO
Ha OCHOBE [aHHbIX MPOLUIIOro onbita (COGCTBEHHOTO MM OMyBMKOBAHHOIO) C MOMOLLLIO MOAENUPOBaHUS
NoBLILLEHMS HAAEXHOCTU. MaTeMaTnyeckue MoAenu Nno3sonsioT CPOrHo3MPoBaTh KOMIMYECTBO OTKa30B, OC-
HOBbIBAsICb Ha OLIEHKaxX NapamMeTpoB MoAENM, NOMy4eHHbIX Mo NpeabIAyLLIMM NporpamMmmam. 3ToT rpacuk 3aTem
KOPPEKTUPYIOT, YTOObI y4eCTb AONONHUTENbHbIE OTKA3bl, TO €CTb HEYMECTHbIE OTKa3bl, U NOBTOPEHUE cUCTe-
MaTU4Yecknx OTKa3oB, BbI3BaHHOE HanuyvMem ocTaBLUMXCs cnabbix MecT. Heobxoaumo oueHuTb cpepHee Ka-
fleHoapHoOe BPEeMsi BOCCTAHOBMEHWS M NpPOBEeAEeHWsI Moaudmkauuii, a Talke Heobxoaumoe Bpemsi Ha
HenpenBuaeHHbIe 06CTOATENbLCTBA, CBA3aHHLIE C NOrIOMKaMu obopyaoBaHus, 6onesHbIo NnepcoHana v T.4.

KaneHpapHoe BpeMsi Bcell NporpamMmbl A0MKHO BbITb CYMMOIA:

- TpeByemMol nonHow HapaboTku, NPYBEAEHHOW K KaneHAapHOMY BPEMEHU COrfiacHO MakCUMalribHOMY
KonnuecTBy paboumx Yacos B Hepeno (Mnu mecsiL);

- NOITHOIO BPEMEHN BOCCTAHOBIIEHNS! BCEX OXMAAEMbIX OTKa30B;

- NONTHOrO BpeMeHn MoandmKaLmii, HeoBXo0AUMBIX AN YCTPAHEHUS! BCEX OXMAAEMbIX CUCTEMaTNHECKUX
cnabbix MecT.
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6.4.2.5 NnaHoBoe NoBbILLEHNe HAAEKHOCTN U MOHUTOPUHT

Monb3oBartenb AOMKeH onpefenvuTb LeneBoe 3HaJeHue nokasarens HafeXHOCTW ANSA WUCTbITyeMOoro
o6opynoBaHus.

Ans oueHKn NPoABWKEHUI B NOBbLILLIEHUN HAAEXHOCTU NPU BLINONIHEHWM NporpaMMbl Heob6xoavmo noa-
roTOBUTb NNAHOBYIO KPUBYIO MOBBILLEHNS1 HAAEXHOCTU. OHa NOKaXET HAAEXHOCTb, OXUAAEMYIO B YKasaHHbIX
TOMKax NPOrPaMMbl B eAMHMLIAX KarieHapHOro BpeMeHy unu HapaboTtok. Ecnv nporpamma pa3tuTa Ha otaens-
Hble 3Tanbl BPEMEHU, TO 3TU TOYKU MOYT COBNaAaThb C KOHLIAMM 3TaroB.

MnaHoBoOe NOBHILLEHVE HAAEXKHOCTH ONpPeaensioT C NOMOLLLIO MAeanM3MpoBaHHONM KPVUBOW NOBbILLEHNS
HafeXHOCTH, KOTOPYIO CTPOSIT HA OCHOBE NMPUHATON MaTemaTuyeckor moaeny FOCT P 51901.16. MNapameTpbl
3TOM KPMBOWM OTPaXKaIOT pearibHylo CKOPOCTb NOBbLILLEHWS HAAEXHOCTU 1 ONpeaensioTcs Ha OCHOBe npeabiay-
wero onbita. Ecnu nMmelotcst otaentHble 3Tanbl, TO B NpeAenax Kaxaoro srana AorpkHa ObiTh yCTaHoBNeHa
CBOS Lenb. B ykasaHHbIX Toukax NporpaMmbl (hakTUieckoe NoBbilLieHne HaleXHOCTN AOIDKHO CPaBHMBATLCA C
3anNaHUPOBaHHbLIM MOBbILLEHWEM (MOHVUTOPUHI MOBbLILLEHUA HAAEXKHOCTH).

6.4.3 OcobeHHOCTU AN HePeMOHTUPYEeMbIX, HeBOCCTaHaBNMBaeMbIX 06LEKTOB U KOMIIOHEHTOB

MpyHUMNLI, KOTOPbIE MPUMEHSAIOTCA K NPOrPaMMe NOBbLILLIEHUS HA[IEXHOCTU PEMOHTUPYEMbIX OOLEKTOB,
TaloKe NPUMEHSIIOT K NporpaMMe NOBbILLEHWS HAAEXHOCTU HEPEeMOHTMPYEMbIX U HEBOCCTaHaBNIMBaeMbiX 06b-
©KTOB WIY KOMNOHEHTOB. VIMeloTcs, 0aHaKo, HeKoTopbie pasnuuumst. B aTom crnyyae Hanbonee ncrnosnb3yeMbIMU
noKasaTensMn HaAeXHOCTU ABNAITCA MHTEHCMBHOCTb OTKasos n MTTF.

O6bem kaxaon NCNbITYeMON BbIGOPKM OAHOrO TNa 06bLEKTOB A0MKEeH BbiTh Kak MoXHO HonbLue. OTka-
3aBLUWIA 3NEMEHT He AOIMKEeH 3aMeHATLCS. [Ns BbIABNEHNS BCEX CKPbITbIX CNabbix MECT UCTIbITaHUSA [OIMKHbI
NpoAOIMKATLCA NapansfienbHO C aHaNU3OM CUCTEMATUMEeCKWX OTKas3oB. [nA ycTpaHeHusi cucTemaTnyveckux
0TKa30B A0SKHA NPOBOAWTLCA KOPPeKTUpYlolwas moaudukaums obbekTa, nocne KoTopoi BCsi UCTbITyemas
BbiGopka pomiHa aopabaTbiBaTbCA B COOTBETCTBUM C MoavdMkaLmei. McnbiraHnsa AomkHBI BO306HOBUTLCA
AN npoBepkn 3((deKTUBHOCTM 3TON U APYrMX MOAUGUKALMIA U NPOAOIDKATL BbIABMATL CKpbIThbie crabble
MecTa. B HekoTopbIx cny4asx MoxeT BbiTb NPUHATO pelleHne NPOACIIHUTL UCTILITaHUA Aaxe B TOM cry4ae,
KOrZja HavaThbl UCMbLITAHWS NOCNe HOBOFO NepecMoTPa NPOeKTa, YToOb! BLISIBUTL OTKa3bl, KOTOPble NPOMCXOAAT
TONbKO Npy 6onee ONWHHOM HapaboTke (Hanpvmep, CBA3aHHbIE C N3HOCOM).

Ecnuv usHoc 06LekTa siBNseTCs CyLLECTBeHHLIM, TO YNy4LleHne COCTOUT B YBENU4eHUU pecypca obbekTa
(napameTp nonoxeHus pacnpeaeneHvs Betbynna) v B yMeHbLLEHUN U3MeHeHWI pecypca (napameTp hopMbl
pacnpepenenus Benbynna). 3Tu Aencteus TpebyoT NpMMeHeHWs ApYrMX METOA,0B aHannsaa, Takux Kak aHanus
Benbynna, M3K 60605-4 [3].

6.4.4 Knaccucdpmkaumsa oTkasoB

Knaccbl 0Tka3oB, NPUYMHBI KOTOPbIX CKPbITEI B NPOEKTe UMK KOHCTPYKLWUK, Kak ONMCaHo B pasfene 4,
SABNAIOTCA HEYMECTHBIMW AN KOPPEKTMPYIOLLEN MoaNdUKaLMK, a Talkke Ans MOAeNMpoBaHUA U OLEHKWU Mo-
BblLLUEHWs HafexHoCcTU. Ha nepBom aTane knaccudukaumm HeobxoOoMmo uaeHTUULMPOBaTb U UCKITHUTD
HeyMecCTHble OTkasbl. Ha BTopom aTane Heo6xoaMMo pasfenuTb YMecTHbIe OTKasbl Ha cucTeMaTudeckue u
OCTaTOuHble OTKas3bl.

Knaccudvkauus TpebyeT TeXHN4eCKoro aHannsa, OCHOBAHHOIO Ha BCew AOCTYNHOW MHAboOpMaLIMm nccre-
JoBaHwnii. Knaccudukauus nbitaeTcs NpocneaunTb Hasaz KoHUenTyanbHYo NocneaoBaTesisHOCTb, ONUCaHHYIO
B 4.2, TO eCTb OT 0TKa3a [0 crnaboro MecTa K xapakTepy nepBOHa4YanbHOW NPUYUHBI.

6.4.4.1 Knaccbl HeyMeCTHbIX OTKa30B

HeymecTHble oTkasbl onucaHbl B 7.2.1 M3K 60300-3-5. B 3aBMcMMOCTU OT cneumanbHbiX TpeGoBaHuii
KOHKPETHbIX NPorpaMm (Kak onpeferieHo B COOTBETCTBYHOLLEN CrieLnuKaLmm nn nnaHe), HeKoTopble UNu Bce
TUNbI OTKA30B, NEepPeInCrieHHble HXe, MOTyT ObiThb KnaccuuLMpoBaHbI, kak He TpebyloLLme KOPPeKTHpYHoLLen
MOAMMMKALIMK, a TaKKe KaK HeYMECTHbIE [f151 OLIeHKM NOBLILLEHUS1 HAAEXHOCTH (CM. 6.4.9).

Ecnu oTkaabl NioGoro ua criefyioLmx TMNOB NPUBOAST k 6onee LUMPOKVM M3MEHEHVSIM 3HaYeHUIA Hadex-
HOCTU (Hanpvmep, OTKa3sbl B MHTepdelicax, cBA3aHHOM 0BopyAOBaHUM MIn UCTbITaTenbHOM 060pyAOBaHUN),
OHW MOryT paccMaTpuBaTbCA Kak YMECTHbIE OTKasbl Afs KOPPeKTVpYyloLen Moaudukaumm B 3Tux obnacrax,
Jaxke ecrim OHV ABNSTCA HEYMECTHLIMK MO OTHOLLIEHWIO K rNIaBHOMY 3rieMeHTY NporpaMMmbI.

a) 3aBUCKMbIe OTKas3bl

Ecnu oTka3 paccmaTpyBaeTCs kak CUCTEMATUYECKUIA, TO OH SIBSIETCS YMECTHBIM,

b) 3kcnnyaTaunoHHLIe OTKasbl

Ecnu 0TKa3 paccmaTpyBaeTCs Kak CUCTEMATUYECKUIA, TO OH SIBIISIETCS YMECTHBIM.

¢) OTka3a B npoLecce KOPPEKTVPOBKW UK YXKE YCTPaHEHHbIN 3@ CHET KOPPEKTUPOBKK

Mpy vcnonk3oBaHUM MaTtemaTUveckux mMofenein Ans OUEHKU MOBLILEHUS HaOeXHOCTW, KOHKPETHble
TpeboBaHWA MOryT UCKITIOHATb UM He UCKIIoYaTb 3TU OTKa3bl.

d) oeHTUYHbIe HeYCTOWYMBLIE OTKasbl
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Mocne nepBoro NOsSIBNeHWs NOGOro TUNa OTKa30B TakWe OTKasbl MOMyT ObiTb HeyMecTHbiMU. Cnabble
MeCTa, BbI3bIBAIOLLME OTKa3bl, BEPOATHO, ABMNAIOTCA CUCTEMATMYECKMMM W, CnefoBaTenbHO, YMECTHbIMM.

e) OTkas, TpebyIoLLmii perynmpoBaH1s UNM TEXHUHYECKOro 0BCNYXMBaHUS (MCMOMb3yeTcsl TONbKO 06bIY-
HEI onepaTop)

OTKa3bl, KOTOpble MOTYT GbITh MCMPaBReHbl STUMWU CPeACTBaMU, MoryT BbITb HeyMecTHbI. Ecnn pacemar-
pVIBaeTCs CMCTEMATUYECKUIA OTKas, TO OH SIBNSIETCS YMECTHLIM.

f) KOMNoOHeHTLI, OTKa3biBaloLLMe NPV NPOBeAEHUM CrneLmdrYeckuX NCTBITaHUA, HO BhIMOJTHSAIOLLME CBOIO
OYHKLUMIO

Ecnu obLwas adpdeKTMBHOCTb eAMHULILI 060pYAOBaHUS HE CHU3MNAch, TO OTKa3bl, KOTOPbIe MOryT ObITb
obHapyxeHbl B npoLecce UCccrenoBaHus, MOryT paccMaTpMBaTLCH Kak HEYMECTHbIS.

g) OTkasbl, KOTOPbIE NPOV3OLLSIM NOCHE YCTAHOBNEHHOrO CPoKa Cryobl

OTkasbl 06bLEKTOB, NOABEPXKEHHbLIX U3HOCY, KOTOPble OTKa3biBAIOT MOCME YKa3saHHOro MWHMMAasibHOro
cpoka cnyx6bl, MOryT 6bITb HEYMECTHLIMM.

h)OTkasbl B npouecce pasdpakoBKM N0 HAAEXHOCTU

OTY 0TKa3bl AONXHbI ObITb HEYMECTHBIMMW ANS OLEHKW NOBbLILLEHWA HaaexHoCcTU. OfHaKo OTKasbl, BbisiB-
nsiloLLme HoBLIe cucTeMaTnyeckue cnabble MecTa npu pa3bpakoBke No HaAEeXHOCTH, Bceraa TpebyloT ncene-
[0BaHVSA U BO3MOXHO KOPPeKTUpytoLLer Moavdurkauuu.

6.4.4.2 Knaccbl YMECTHbIX OTKa30B

YMeCTHbIe 0TKasbl AOMKHBI ObITb KIaccuMLMpOBaHbI Kak cUCTeMaTUYeCKUe MU OCTaTOuHbIE:

- ANS peLleHns 0 HeoBXOAMMOCTHU KOPPEeKTUPYIOLLLeN MoaUdVKaLMK;

- OIS HEKOTOPbIX METOAOB MOAENMPOBAHUS MOBbILLEHUSi HAAEXHOCTK, YTOOLI 0becneunTb onpeaeneHy-
€M BBOJ KaTeropuu oTkasa.

Mpw knaccudmKaLum OTKa30B MOSIe3HO KCMONb3oBaTh CreayLLVe OCHOBHbIE MpaBuna:

a) CucrtemaTtndeckre oTkasbl

CucteMaTuyeckme OTKasbl NOCne aHanusa uanydeckmx o6CTOATENbCTB MW NpoeKTa — YCNoBue Mnv
MOenb 0TKa3a, KOTOpbie MOMYT Bbi3BaTb NOBTOPHLIE OTKa3bl. OTO MOXET MOATBEPXAATHCHA (haKTUYecKMn
NMOBTOPEHNSIMM OTKa3a NoCce AOCTATOMHO ANTENBLHOMo BpeMeHMW UCTbITaHWi. Hanpumep, KOMMOHEHT, KOTOpPbIA
HaXOAWTCS B YCIOBUSIX MOBbILLEHHbIX HArpy3oK B COCTOSIHUM cnaboro NoBLILLEHWS HArpys3oK u3-3a owmnbkn B
npoekTe, MOXeT NPOABASATLCA B BULE TEKYLLEero OTkasa B TeMeHVWe A0CTaTOMHO ANUTenbHOro nepuoaa.

b) OcraToyHble oTkasbl

OcTaTouHBbIi 0TKa3 — 3TO OTKas, KOTOPbIV HE BbI3bIBAET NOBTOPHOMO OTKa3a U NPUYMUHBLI He yKasbiBaloT
Ha TO, YTO 3TO BEPOATHO (HanpvmMep, cryvariHas owmbka mactepa).

Knaccudukauum [OMmKHBI NOCTOSIHHO NepecMaTpuBaThCsl, NOCKOSIbky Gonee nosgHue cobbiTusi MoryT
JaBaTb HOBbIE OCHOBaHWs Anst NpoBeAeHusi nepeknaccudukauum. 3to Hamboree YacTo NPOUCXOAUT B CUCTE-
MaTM4YeCKUX OTKa3ax kateropum B (cM. pucyHok 8).

6.4.4.3 Kateropum ymMeCTHLIX OTKa30B

CucremaTnyeckue oTKasbl A0MKHbI 6biTb OTHECEHbI K kaTeropusim A nnu B:

a) OTkasbl, He CONPOBOXAAIOLLMECS KOPPEKTUPYIOLLMMK MOoAUdMKaLMSIMY, NOTOMY YTO OXMAAEMbIe pe-
3ynbTaThbl He YCTPaHUnM 6kl NPOGsiIeMbl CTOMMOCTH, BPEMEHW UK TeXHUIECKne TPYAHOCTH;

b) OTtkasbl, conpoBoXaaloLLMecH KOppPeKTUpyloLLen MoandukaLumei, HanpaBreHHON Ha NpenoTBpaLle-
HMe UX NOBTOPEHUS.

6.4.5 MNpouecc coBeplIEHCTBOBaHUA HAAEXHOCTH Ha 3Tane UCNbITaHWIA Ha NOBbLILLIeHUe HaAeXXHOCTU

Ha puvcyHke 8 nokasaHa nocnenoBaTeNbHOCTb BLINONHEHUS AMAarHOCTMKM OTKasa, PEMOHTa UIK 3aMeHb|,
Knaccudvkaumm u, npym Heo6xoaMMocTH, AaNbHENLINX NCCNeAOBaHNIA U KOPPEKTUPYIOLLUMX MoandmKaLmin. Tot
e CaMbii NpoLIecC AOIMKEH NPUMEHSITECA U B Cny4yae, Korga WCTOMHUKOM MHG)OpMauun SBNSIETCA WHas
nporpaMmMa unu fiefictere, He MmeloLLIee Liesbio NOBbILLEHNe HafeXHOCTH.

McnbiTaHnsa AOMKHLI GbiTh NPUMOCTAHOBIEHbI NPY NOSBNEHWU OTKa3a Ha BpeMsl, I0CTaToMHOe Ansi Aina-
MHOCTUKW, PEMOHTA, U3bSITUSI UIM 3aMeHbl MCNbITYeMOoro o6bekTa. Hackonbko BO3MOXHO MccriejoBaHne CHUC-
TEMaTUYECKUX OTKA30B U MOAUMMKALIMA NPOeKTa AOMKHO NPOBOAUTLCH NapannesisHO C UCMbITAHUSIMK,
HECMOTPSA Ha TO, YTO CYLLIECTBYET BEPOSITHOCTL OTKa3a TOro e CaMOro TMNa, noka craboe MecTo coxpaHseTcsl.

Cucremartmyeckme oTkasbl kateropuv B oomkHbI Bceraa conpoBOXaaTbCsl KOppeKTUpYloLLein moavuduka-
umeit. Koraa mogudmkaums paspaboraHa, oHa MoxeT 6biTb NpoBeaeHa B GnvokailumiA yAOOHbIA MOMEHT (To
€CTb NPY NOAIBIIEHWN APYroro oTkasa unn Apyron NPUOCTaHOBKN UCNbITAHUIA).

OfHaKO MOXHO [I0CTUUL GOnbLLIel 3¢htheKTUBHOCTH, €CINU NPOTpamMMa pasfiernieHa Ha HeCKOMNbKO OTPE3KOoB
BpeMeHn U Moaudmkaumm (ocobeHHo KpynHoMacliTabHble) NPOBOAATCSA NOCHe Kaxaoi ctagun. 3Ta cxema
rnokasaHa Ha pucyHke 8.
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PucyHok 8 — lMpouecc ucnbiTaHUi Ha NOBbLILLEHNE HAAEXHOCTU

MNMocne oTKasa CMeHHbIe YacTy MOryT ObiTb 3aMeHeHbl Ha pe3epBHbie A1 BOCCTaHOBNeHusi paboTocno-
COBHOCTM CUCTEMbI. DTO MO3BONAET BKIOUUTL MOAUMUKALMIO B 3aMacHOW MOZySb U COKOHOMUTL BPeMsi, He
npuberas K npepbiBaHUIO UCTBLITaHUA. Hannune HaGopa Takunx 3anacHbiX MoAyriel oveHb ya06HO, Ho, NOKa 3TH
MOZYNW He BKIKYalT BCex NpeablayLmx MoanrKauuin, OHU A0MKHbI MCMNOSb30BaTLCS TONBLKO BPEMEHHO.

3hheKTMBHOCTbL MOAUMMKALIMM He U3BECTHA [0 3aBEPLLEHNsI UCTILITAHUA, MPOACIKUTENBHOCTb KOTOPbIX
AOMKHA ObITb B HECKONBKO pa3 Gorblue BpeMeHW UCMbLITaHW 10 NepBOro OTKasa KOHKPeTHOoro Tuna cnaboro
MecTa. JTO MO3BOJISIET He TONbKO BLISBUTb, ObINIM N1 BO30EMCTBUSI KOHKPETHOro crnaboro mecra ycrneLuHo
YMEHbLUEHbl UMW YCTPaHEeHb!, HO Takke, He MOSIBUNUCH NN HOBLIE cUCTeMaTndeckne cnabkie mecra. Jliobble
oWwnbKM B M3rOTOBMEHUN UMW HOBble KOMMOHEHTLI NMPUBHOCST HOBble cnabble mecta. [Ans vx BbiSIBNEHWS
TpebyeTca QononHUTENbHoe BpeMsi paboThl. B kayecTBe CTaTUCTUYECKMX METOAOB MOIYT UCMONb30BaThCS
MeToabl, npvBeAeHHble B MOK 60300-3-5.

6.4.6 MatemaTnyeckoe MoaenMpoBaHue Npu UCMNbITaHUAX Ha NOBbIWEHWe HaAEeXXHOCTU

B naHHOM pasfene onvcaHbl MeTOAbl MOAENMPOBaHUA, NPUMEHUMBIE AN TakUX NokKasaTernen Haaex-
HOCTU KaK napamMeTp noToka oTkasoB unv MTBF. [Ina apyrux nokasarenen HaaeXHoCTH, HanpuMep UHTEeHCUB-
HOCTU OTKa30B U MTTF, 4OMmKHbI UCMONb30BaTLCA Apyrne Moaenu. MoaenvpoBaHue NnoBbiLLEHUS] HAOEXHOCTU
[aeT BO3MOXHOCTb MCNOSb30BaTh KONMYECTBEHHbIE OLIEHKN AOCTUIHYThIX U ByayLImnX 3HaYeHW nokasaTenem
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HaAEeXHOCTM B KOHLE UMK B NPOMEXKYTOYHbIX TOUKaX MPOrpaMMbl NOBbILLEHUS HAAEXHOCTW. PesynbTaTtbl Moae-
nMpoBaHust MOryT GbiTb NPEACTABNEHbI B CreayloLLEM Bue:

- MITHOBEHHbIM NapaMeTp NoToka oTkasoB unm MTBF B AaHHON Touke NporpamMMbl;

- 3KCTpanonpyemoe 3Ha4eHue rnoroka otkasos unu MTBF B HekoTopow OyayLien Touke NporpaMMbl;

- MPOrHO3MpYeMbIiA NapameTp NoToka oTka3oB unm MTBF BHe BpeMeHu, Korjia OTCpoUeHHble Moanduka-
LMW BLINMOSTHEHbI UMW YNYYLLEeHUS! 3aBepLUEHbI.

MrHoBeHHLIe MK 3KCTPaNoNUPyeMble MHTEHCMBHOCTU OTKa30B 06bLIMHO UCMONL3YIOTCA BO BPEMS BLINOS1-
HEeHUs NPorpamMMel, a NPOrHO3NPyeMble 3Ha4YeHUs1 OObLIMHO UCMONbL3YIOTCA ANA onpeaeneHns OLEeHKN B KOHUEe
3Tara unm B KOHLIE NPOrPaMMbI.

Kpome Toro, MoryT GbiTb onpefieneHbl OLIeHKW Af1s CReayoLwmux OTHOLLEHWI:

- OTHOLLEHNE NepernUCNeHHbIX Bbillie MapaMeTpoB K NapaMeTpaM B Havane nporpammbi;

- KOMNMYECTBO BbISIBNEHHbIX CUCTEMATUMECKUX Cabbix MECT N0 OTHOLLEHUIO K 06LLeMy KOonM4ecTBy, oLie-
HEHHOMY C NOMOLLILIO MOAENUPOBaHUS;

- KONMYECTBO CMCTEeMAaTUHECKUX CrnabbiX MECT, YCTPaHEeHHbIX C NOMOLLbIO MOANMUKALIMIA NO OTHOLLIEHUIO
K oBLLemMy nx Konv4ecTsy.

[nvHa nepeoro nepvoaa otkasos (nepvoaa nNpupaboTkn) MoXeT ObiTb OLleHeHa HeNOCPeACTBEeHHO NO
AaHHbIM 06 OTKasax nyTem HabnioaeHwin 3a oTkasamu/HapaboTkamMu unu ApyrmMu cpeacteamm. U otkasbl n
HapaboTkv B Mpeaenax aToro nepuoaa A0SMKHbI ObiTb MCKNIOMEHb! U3 laHHbIX, UCTOSb3yeMbIX A1l pacveToB
NOBBLILLEHUS| HAAEXXHOCTW.

MmeeTcst HECKOIMBKO UCMONb3yeMbIX B HAcTosILLIee BpeMsA MateMaTuieckux mogenei. OHW 3aBUCAT OT
npeanoyTeHW NonL3oBaTenNs, TMNa 1 NPOSOIMKUTENEHOCTY NPOrPaMMbl NOBLILLEHWUSA HAAEXHOCTU. 3TO MoAenb
DyaiiHa, mopens AMSAA/Kpoy u mozens IBM/PocHepa ¢ pMKCMpOBaHHLIM KONMYECTBOM Ae(eKTOB.

6.4.7 XapakTep U Lieny moaenMpoBaHus

B mMoaensix noBbILLEHUS HaAEXHOCTU MCNONb3YIOT MaTemaTuyieckne (byHKLUW, KOTopble Npy onTUMarnb-
HbIX 3HA4YEeHWsX NapamMeTPoB AOCTATOYHO TOYHO OMUCHLIBAIOT CBOWCTBA KOHKPETHOro Habopa oaHHbIX. Takue
DYHKLIMM U XapaKTEpPUCTUKW NyuLLie BCEro NpefCcTaBNsTh B TEX Xe NepeMeHHbIX, YTO U NepBoHayarnbHbI Habop
AaHHbIX, KOTOPbI 06bIYHO COCTOUT M3 HAKOMNIEHHOTO KOFINYECTBA YMECTHBIX OTKa30B U HAKOMIIEHHbLIX YMECTHbIX
HapaboTtok (cM. pucyHok 9). [ins onncaHus mopenei MOryT UCNONb30BaTLCA HenpepbiBHbIE MM AUCKPETHLIE
dyHKumm. [vickpeTHas Moaerb NPeAcTaBnsieT oTkasbl Gonee peanuCTMuYHO, HO YacTo Tpebyer Gonbluero
KONM4ecTBa 3TanoB 415 OLIEHKW, YeM HenpepbLIBHAsA Moferb.

Bbi6op Mofenu, KOTOPYIo HY>XXHO UCNONb30BaTb, BKIIOYAET KOMIMPOMKUCC MEX/Y NPOCTOTOM U peanu3mom.
BONbLUMHCTBO Mofieneil MMeeT He Gornblue AByX NapameTpoB, NOTOMY YTO GONbLLIEe KONMMYECTBO YCNOXHSET
OLIeHKy. [nsi nony4YeHns OLeHKU MakCUMasibHOro NpaBaonoAotmst MM OLIEHKM MUHUMYMA KBapaToOB OTKNOHe-
HUI peLLalT COOTBETCTBYIOLLME YpaBHEHWs Ans napameTpoB. [MoacTaBnssi 3TV 3HAYEHWA B MOAENbHYIO
(PYHKLMIO, NOMyYaloT 3HAYEHMS MOBLILLEHUS HAAEXHOCTY A1 NapaMeTpoB, NepeuncrieHHbiX B 6.4.6.

BaxHbiMK TpeboBaHUAMY MOOENMPOBaHWSA ABNSIOTCS crieaylouive:

- HeoOXoaVMbl afeKBaTHbIE AAHHLIE;

- YCNOBWS UCMbLITaHWIA AOMKHLI COOTBETCTBOBATh YCTAHOBIEHHLIM TPEGOBAHNAM.

Mognenwu He 0OMKHBI pacCMaTPUBAaTLCS kak aGCOMNMIOTHO BEPHbIE Y A0IMKHbI MPUMEHATLCA OCTOPOXHO. OHK
AOSKHBI MCMOSL30BAaTLCA KaK CTaTUCTUYECKUIA MHCTPYMEHT, NOMOraloLLUIA NPUHATL NPABUNBbHOE TEXHUYECKoe
peLLeHve.

6.4.8 NMoka3aTenu HafaeXHOCTU, UCNONb3yeMbie NPU MOAENMPOBaHUMU

6.4.8.1 MrHoBeHHbI NapameTp NoToKa OTKa30B

B cooTBeTcTBMU C pUCYHKOM 4 (KpMBasi 3) OTHOLLEHME OGLLEro KONMYECTBa YMECTHbIX OTKa30B B O6LLEeM
cnyvae nMeet oopMy, M306paXKeHHYI0 Ha pucyHke 9.

B nto6oi MOMEHT BpeMeHU MrHOBEHHbI NapaMeTp NOTOKA OTKA30B — 3TO TAHreHC yrna HaknoHa Kaca-
TenNbLHOW K KPMBOW B COOTBETCTBYIOLLEM Touke. Ha pucyHke 9 nokasaHbl kacaTenbHble, NpoBeAeHHbLIe B Havane
KOOPAMHAT M B NPOMEXYTO4YHOW Touke (f;, n) NporpamMmbl NOBLILLEHUST HAAEXHOCTU. TaHreHch! yrna HaknoHa
3TUX KacaTesnbHbIX NPeACTaBMAT 3HAYEHUs] MIHOBEHHbIX MHTEHCMBHOCTEN OTKa3oB 06bekTa (Mnv CoBOKyr-
HOCTU 06beKToB). OHN MOryT ObiTb OLEHEeHbI C MOMOLLLIO UCTONL30BAaHUS MaTeMaTU4eckon Moaenu nocne
NoCTPOEHUsi COOTBETCTBYIOLLE KPUBOIA npoLiecca.

OpHako, ecnv MoaudUkaunm Ans ynyyllieHusl HaieXXHOCTH GbinK BLINONHEHb! Ha 6osee No3aHuxX aTanax
obLLero neproaa UcnbITaHWM, MOAeNb MOXET GbiTh He IOCTATOMHO NPOAOIKUTENBHON ANSA OTPaXXEHWUN pesyrb-
TUPYIOLLIETO NOBLILLEHUS HaAeXHOCTU. CrnenoBarernbHO, MCTUHHLIA MIHOBEHHbI NapameTp NoToka OTKAa30B
OyneT MeHbLUe, YeM NofnyyeHHas oueHka. Ecnv 6onbLUMHCTBO unu Bce moaudmkaummn oTcpodeHsl A0 KOHLA
VCMbLITAHWIA (MNN CTaaUK UCTIbITAHWIA), TO STOT METOZ, OLIEHKN HaIEXXHOCTU He MOXKET MUCTONb30BaThCA. TONbLKO
NPOrHO3NpyeMmbliii NapameTp NOTOKA OTKA30B MOXHO OLIeHUTb B COOTBETCTBUM C 6.4.8.3.
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HakonneHHoe Konu4ecTso YMECTHbIX OTKa30B

t )
HakonneHHas ymectHas HapaboTka

M p 1 M e 4 a H U e— TaHreHc yrna HakMoHa KacaTernbLHON B Hauane KOOPAUHAT 1 B Touke (f1,n4) paBeH MIHOBEHHOMY
napameTpy NOTOKa OTKa30B, a B TOuKe (fp, o) — IKCTPanoMpyeMoMy NapaMeTpy NOToKa OTKa3oB

PucyHok 8 — XapakTepHasn kpueasi, NOKasbiBaloLLasi MTHOBEHHbIE U 3KCTPanonupyeMbleé MHTEHCMBHOCTU OTKA30B

6.4.8.2 SkcTpanonupyembiii napaMeTp noToka OTKa3oB

Ha pvicyHke 9 nokasaHa kacaTeribHas, npoBefeHHas B Touke (fy, n,). Ee TaHreHc yrna HaknoHa npeacras-
nsieT aKCTpanonupyembliii napameTp NOTOKA OTKA30B B 3TOW TOWKE KaK OLeHKa MEeTOAOM 3KCTpanonsuum us
Toukm (1, n4). MpeanonaraeTcs, YTO Ta Xe caMasi MoJieNnb M NapameTpbl, KOTOpble NPUMEHSNUCH K AaHHLIM 06
OTKasax, HaKOMMEHHLIM [0 TOYKM (ty, Ny), BOIMKHLI MPUMEHSTLCS A0 TOYKU (o, Ny) U YTO YCNOBWS UCTILITAHUIA U
BbINOSHAEMble NpoLeaypbl MoAMMUKaLIMK SIBNAIOTCA HEM3MEHHbIMU NPY BbINONHEHVW BCeW NPOorpaMMl.

Takvm o6pazom, akCTpanonMpyeMslii napameTp NOTOKa OTKA30B — 3TO NPOrHO3Npyemas OLieHKa YPOBHS,
OXWUJAeMoro Ha HeKoTopoM ByayLuem aTarne unu B KoHLe nporpaMmMbl. OfHako crnegyet NOMHUTb, YTO U3Me-
HeHWe YCIoBWI UCNbITaHUA MW Npoueaypbl MoanduKaLum MOXeT NULLUTL 3KCTPanonsiLmio HeoBXoaMMON
OOCTOBEPHOCTH.

KpuBas, nokasaHHas Ha pucyHke 9, SIBNseTcs TONbKO NPUMEpPOM U He NpeacTaBnsieT cobbITUI peanbHbIX
MCMbITaHWIA. BO3MOXHO, YTO MPU MCTLITAHMSAX OTKA30B CTAHOBUTCS OONbLUe, a He MeHbLLUe.

6.4.8.3 lNporHosupyeMeIii napamMeTp NOTOKa OTKa30B

MporHoavpyeMbIii napaMeTp NoToka OTKA30B — 3TO OXMAAeMoe 3HaYeHue napameTpa NoToka OTKas3oB
npu aKcnyaTauvu, cregyloLler 3a nporpaMmon Mmoandumkaumm. NporpamMmMa, BKOYaoLLas HeCKOMNbLKO Moau-
hVKaLWiA, BbINOSHAEMbIX OLHOBPEMEHHO, Bbi3bIBAET CKaveK HaoeXHoCTH (CM. pucyHok 10) BMecTo HenpephbIs-
HOro ee noBbilLeHus.. Ecny nporHoavpyemblii napaMeTp NoToka OTKa3oB OLIEHWBArCA B KOHLIe Nporpammel
NOBLILLEHNS HAOEXHOCTHU, TO 3TO COOTBETCTBYET 3KCMIyaTauuKn, ecrv YCHOBUS UCMbITaHUI COOTBETCTBYIOT
yCnoBusM akcnyaTaumu. NporHosupoBaHve siBnsieTcst Gonee TOHKMM MeToaoM U Tpebyet Gonee rny6okmx
TEXHWYECKUX 3HaHWK, YeM OLleHKa MFHOBEHHOro MIv 3KCTPanoNuMpyemMoro 3Ha4eHus napamerpa noroka
OTKa30B.

MonyuyeHHas oLieHka He AaeT AoKas3aTerbCTB, CreayLMX U3 NCTBITaHUIA, YTO BCe MoaVdVKaLMK NOBbLI-
CUNW HaOEeXHOCTb B HEeO6XOAUMOW cTeneHn U He No6aBuny HoBbIX cnabbix MecT. OBbIMHO NKLLL HeMHorVe
MoaAVMKaLIMM NOSTHOCTLIO 3PPeKTUBHEI U NULLIL B HEKOTOPLIX CyvasiX AOCTaBNsAOT HOBbIe 0TKa3bl. Koaddm-
LMeHT a(pheKTUBHOCTU «YIyuLLEHVA» BbipaXXaeTCcs AoNel, Ha KOTOPYI0 YMEHbLUAETCH 3HaYeHne napamerpa
NoToKa OTKa30B. ITOT KO3MULMEHT MOXeT OblTb Ha3Ha4YeH Ha OCHOBE TEXHUYECKOro aHanmaa Kaxaow Mmoaw-
hukaumm mnu kak obuee aHaveHue (06614HO 0,7).
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* MpoexTupyemas
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OkcTpanonupyemas
HapexHocTb (MTBF)
i | HenpepbiBHbii - \Cxaqox, BbI3BAHHbINA
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Cragua 1. Cragus 2, Crapus 3.
Hanpumep, naboparopHbie Hanpumep, Hanpumep,
nenbiTaHus (MrHoBeHHasn SKCIUTyaTalMOHHbIe ucrnonb3oBaHue
Moaudmkauma) WCMbITAHWA HAa HAAEKHOCTb (coobweHune 06 oTkasax)
(oTcpoueHHbie I
MoaudukaLmm) | _

HakonnexHoe ymecTHoe Bpems UCTIbiTaHui

PucyHok 10 — MpuMepbl KpUBLIX NOBbLILLEHUS HAAEXHOCTU U CKaYKoB

MeToavka NpOrHo3MpoBaHWA NpeanonaraeT, YTo KaXkIi pacno3HaBaeMbIin TUM CUCTEMATUYECKOro cra-
6oro Mmecta vmeeT coOCTBEHHbI NOCTOSHHBIN NapaMeTp NoToka OTKA3oB Nnocrie nepvoaa npypaboTtkn. 3ToT
napameTp MOTOKa OTKA30B MOXHO NOATBEPAUTb, €CNW NOSIBASINIOCh [OCTAaTOMHOEe KONUYECTBO NOBTOPHLIX
OTKa30B AaHHOro Tuna. Npu ycnewHon MoaudmKaLlmm Tonbko HapaboTka 10 NepBOro OTkasa Kaxaoro tuna
MOXeT ObITb NOMyYeHa A5 OLeHKM COOTBETCTBYIOLLIErO NapaMeTpa NoToKa OTKAa30B.

BbinonHsoT cneayowme wam:

a) Wcnonbays Habop HapaBGoTOK A0 OTKAa3a BCEX CMCTeMaTMYecKux TUNOB OTKA30B U MOAENb OLIeHWBAIOT
napameTp NOoTOKa OTKA30B Af151 KAXXA0ro U3BECTHOro TUNMa CUCTEMATUYECKOIo OTKa3a;

b) OnpepensioT kK03hULMEHT 3h(PEKTMBHOCTU YIyMLLEHUST;

c) MNo Mozenu oLeHnBaloT 06LLMIA NapaMeTp NOTOKa OTKA30B Mo BCEM CUCTEMATUYECKUM CnabbiM MecTam,
B TOM uuCrie ellle HeoGHapy>KeHHbIM;

d) MNockonbKy OCTaTOUHBIA NapameTp NOTOKa OTKA30B NPUHAT 3a KOHCTaHTY, €ro OLeHMBaIOT Henocpea-
CTBEHHO, pa3aenvB obLee KONMYECTBO OCTAaTOMHBIX OTKA30B HA HAKOMNEeHHOe YMECTHOe BPEeMS UCTILITAaHWUN;

€) lNporHoavpyeMbIi 06LLMIA NapaMeTp NOTOKA OTKA30B OLIEHUBAIOT Kak CyMMY WHTE@HCUMBHOCTEN OTKa30B,
NopOXAEHHLIX cneayoLuyMmu cnabbiMu MecTamu:

- U3BECTHble cucTemaTnyeckre cnabble MecTa, Ans KOTOpbIX MOTyT GbITb paspaboTaHbl KoppeKkTupyloLLme
moamdmkauuu;

- HeoOHapy)keHHLle cucTeMaTryeckme cnabble MecTa, NpefckasaHHble MoAenbIo, HO elle He Habnioaae-
Mble;

- OCTaTouHbIe criabble mecTa.

Ha puvcyHke 11 npounniocTpypoBaHbl 3TU KoHUenuun. OHY NPUMEHSIIOTCS U K annapaTHLIM CPeacTBaMm,
M K nporpamMHOMY o6ecneyeHuio, 3a UCKIIYEeHeM Toro, YTo Afsi NporpaMMHOro o6ecnevyeHns OCTaTOMHbIN
napameTp NOTOKa OTKAa30B BCErda paBeH Hymio.

6.4.8.4 [ipyrvie oLieHKkn

MoBbilLeHMe HaZeXXHOCTV B X04e 3Tana Unv Bceil NporpaMMbl MOXeT BbiTb U3amepeHo. [ins aToro oueHky
NPOrHO3NpyeMOol MHTEHCVMBHOCTU AEeNAT Ha ee MHOBEHHOe 3HaueHVe B Havane nporpammbl. [ins Moaenewn,
KOTOpble WCMONb3yTCA Ans OLeHKM obLuero konvyecTsa TUNOB CUCTEMaTUYeCKUX cnabbix MecT (BKIouas
HeoBHapyeHHble), 3TOT NoKa3aTeNb MOXHO FErko NnosnyynTb. 3aTeM YacTb, COOTBETCTBYIOLLYIO OTKa3aM, aAns
KOTOpbLIX NPOoBefeHb MoandUKaLmMmW, HAXOAAT Ha OCHOBE AaHHbIX KONMYecTBa OTKa30B kaTeropumn B. CteneHb
ycnexa Bcex MoauduKaLmii U TOMHOCTb KO3 ULMEHTOB 3(PPEKTMBHOCTH yNyuLLIEeHUs MOXET ObiTb OLeHeHa
TONBLKO MO pe3ynbTaTtam AarbHENLLNX UCMLITAHUIA MU HA OCHOBE AaHHbIX 3KCryaTauun.
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HakonneHHoe yMecTHOE BpeMs UCTIbITaHWii Byayuiee Bpems

PucyHok 11 — MporHoavpyeMmbilii napameTp NoToKa OTKa30B, OLEHEHHbIA C MOMOLLbIO MOAENUPOBAHUA

6.4.9 OTyeT 06 UcNbITaHUAX HA NOBLIWEHNEe HaAeXKHOCTU U AOKYMEHTaLMsA

OT1yeT N OOKYMEHTaUMs O MOBLILLEHUN HAaAeXHOCTU AOMKHbI BECTUCH HENMPEepbIBHO A1l MOHUTOPUHTa
npouecca W, Npu HeobxoAMMOCTH, yBENUYEHUA pecypcoB. MM03TOMy AOKyMEHTauusi AOMMKHA HenpepbiBHO
nepecmaTpuBaTbCsi, HaNpuMep, nepen kaxabiM obcyxaeHneM npoekta. PopMantHbIiA OTYET AOIMKEH BKIIO-
uaThCsl B KaXKAbli NPOMEXYTOMHBIN OTUET NO NPOEKTY, a Taloke pa3pabaTbiBaTbLCA NPY KAXA0M BbilycKe NpoeKkTa
¥ Npy CO3AaHUM ONbITHOrO obpasuia.

OtueT fomkeH coaepXarb ONMcaHve NoBbILLEHUA HAAXKHOCTU U AOMKEH BKMIoYaTb 3Ha4€HUs1 MTHOBEH-
HOro NapamMeTpa NOoTOoKa OTKa30B, IKCTPANONMPYeMOro napaMeTpa NOToKa OTKa30B, a Taloke NPOrHO3VMpPyeMoro
napameTpa NnoToka OTKa3oB M 3anfiaHMpOBaHHbIe AecTBUS. B oTueTe omkeH GbiTb yka3aH cTaTyc AeVCTBUN
C TeYeHNeM BPEMEHU f1s KaKAOrO KIacca TSXECTU U ANS PasnuYHbIX COCTOSIHWIA NpoBnem B 3aBUCUMOCTU OT
TSXXECTU NnocneacTBuii. OTUeT I0IHKEH 3aBepLUaTbCA OLEHKOW HAaAeXHOCTU Y PUCKOB ANA NPOAYKUMN C Heob-
XO[MMOW JOCTOBEPHOCTLIO 3TUX OLIEHOK. OTU OLIEHKWN AIOSMKHbI YKa3aTb, CYLLLeCTBYET N pasHULIa MEXAY LIenaMy
HAAEXHOCTU NPOAYKLIMM U NMPOrHO3UPYEMbIM NAPAMETPOM NOTOKA 0TKa30B. OTHET [OMKEH coaepXaTb pacqeT
KO3(h(PMLIMEHTOB [IOCTUTHYTOIO YryuLLEHUS HA OCHOBE UCNONB3YeMbIX CTaTUCTUYECKMX MOAenen NOBLILLEHUN
HaaexHocTn. Bmecte ¢ onucaHvem caktmyecky BLINOMHEHHOTO aHanNM3a UCMbLITaHU U ASNCTBUIA NO Ynyulle-
HUIO 3TN KOA(P(PULIMEHTLI UCMONBL3YIOTCA AN NNaHUPOBaHUA U NPOrHO3MPOBaHWUA NoKa3aTenen HaneXHoCTU
ONsi HOBbIX NPOEKTOB, BbINOJHSIEMBIX B TOW XXe OpraH13aumvn.

JokymeHTauvsa NporpamMMbl NOBLILLEHUS] HAAEXHOCTU AOMKHA BKNIOYATD:

a) MnaH ncnbiTaHuin, 06bIMHO pa3paboTaHHbLI N3roTOBUTENEM U O06PEHHDBIN 3aKa34YMKOM C yKazaHneMm
heTareii Bcex 3agay, BXOASLLUX B NPOrpaMMy NOBbILLEHWS HAAeXHOCTH, YCIIOBUIA U CPeACTB UCNbITaHWi. 3TN
3afiauun AOMKHbI BKNIOYATL AEVCTBUS NO aHanvay, NoAroToBKY, YCTAHOBKY, MCMNLITAHWA, MOHUTOPWUHT, AOKYMEH-
TauuIo U npoueaypy, koTopasi GyZieT BLINONMHATLCA Nocne nosBneHus otkasa. Moxet notpeboBaTbcs nnaHoBas
KpWBas NOBLILLEHUA HAOEXHOCTH;

b) Cneuudmkauma ncnbITaHMin, eTanM3upyowas MOHUTOPUHT (DYHKLIMOHANBLHOWN 3(h(PeKTUBHOCTY 06L-
eKTa;

c) ExxeaHeBHbIV (harin percTpaumy Ansi perucTpauum pesynbTaToB UCTbITAHWIA, OTKa30B U APYMMX cyLle-
CTBEHHbIX AAHHbIX;

d) OTtueT 06 oTKasax Afsi percTpaumm Kaxaoro oTkasa, YMEeCTHOro Uiv HeymecTtHoro. OT4YeT formkeH
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BLIMNOMHATLCA MO CTAHAAPTHOWN hopMe, UCMOoSNb3yeMol W3roToBuTerneM OJisi BCeX UCTOMHMKOB AaHHbIX 06
OTKasax v npegHasHa4YeHHON Ansi BBOAA CYLLECTBEHHbIX AaHHbIX B 6aHK JaHHbIX;

e) Otyet 06 aHanM3e OTKa30B, CoAepXaLLui pe3ynbTaThl UICCIeJ0BaHUIA, aHanusa v, Npyu HeobxoaMMoc-
™, NEeNCTBUI, CBAA3AHHbLIX C OTKA30M,;

f) MpomexyTouHLIe OTYETHI 3a yKa3aHHbIe NPOMEXYTKM BPEMEHU AN BKIIOYEHUS, NPy HeobXoaMMOoCTH,
pe3ynbTaToB CpaBHEHWs haKTMYECKOro 1 3aniiaHMpPOBaHHONO NOBbLILLEHWS HAAEXKHOCTU (CM. PUCYHOK 8);

g) 3akniounTerbHBIA OTYET C ONUCaHWEM NPOrpaMMbl, NPeACTaBAOLLMIA BCe CYLLECTBEHHbIe pe3yrnbTa-
Thl, AEMACTBUS M BbIBOObI, BKITHOYAs OLIEHKWN HAA@XHOCTM NOMyYeHHble MeTOA0M MaTemMaTuyeckoro Moaenvpo-
BaHUS.

TpeboBaHus nepeyncnenuii d) u e) npegnonaraloT HANMMYNE YHUKANbHOW CUCTEMbI MAPKMPOBKU KaXKa0ro
OTKa3a, obecnevrBaloLLEel ero CBaA3b C aHaNM30M, NPOEKTOM U COOTBETCTBYIOLLIMM 3neMeHToM. Nocneaytowme
OTYeThbl A0JIKHbI CCbINTaTbCA Ha BCe YMECTHbIe npeablayuine oT4eThl.

Eonee aeTtanbHas MHd)OpMaLlMFl, OTHOCALAaACA K oT4eTamM no UcnbiTaHAM Ha HaaeXHOCTb, NpuBegeHa
B MOK 60300-3-5.

7 MNoBbIlWeHne HaAeXXHOCTU NPU 3KCNnyaTauum

MoBbILLEHWe HaAEXHOCTU MOXET BbiTh MPOAOIHKEHO Ha CTaauM aKcnryaTauum NpoayKuMn. AHanus aaH-
HbIX SKCMyaTaLuuy, COAepXallMXCsl B XOPOLLO OpraHW30BaHHOM CHCTEeMe perucTpaumy, obecneunBaroLLen
NpOCNeXMBaeMOCTb OTKA30B, MOXET NOKa3aTh CBA3aHHbIE C MPOEKTOM NPoBreMbl, He PacKpbITLIE NPY aHanuae
OTKa30B U uchbITaHWI. NoBTOpeHWe o0TKasa W ero TLlaTerlbHbIA aHanua MOryT NPUBECTU K BhISIBMEHWIO Heao-
CTaTKOB MPOEeKTa, KOTopble WMHOrAa SIBMSIOTCS OCHOBaHWEM [Ns NepecMoTpa U yryulleHus npoekTa. 3To
ynyuLIeHMe NPoeKTa MOXeT BbITb YUTeHO Npu AaribHeliLleM U3rOTOBNEHUW NPOAYKLUMUK. TLiaTenbHbIA MOHWUTO-
PVIHI OaHHbLIX 3KCMnyaTaluy OTHOCUTENIBHO KOHKPETHLIX OTKA30B M MX MOBTOPHOrO MOSIBMEHWS NMPUBOOUT K
YCMeLLUHOMY YIyuLLEHWUIO HAAEXHOCTU NPOAYKLMK.

MOHUTOPUHI MOBLILLEHWS HAOEXHOCTW B SKCMJlyaTauun SIBMSETCA TPYOHLIM, TaK Kak B 3TOM chnydae
UMEIOTCS Opyrvie U3MeHeHWs! MPOAYKLUMM, MOMUMO YNyuLLeHWs NpoekTa. MpoMbILLeHHbIE U3MEHEHWS NPOMYK-
UMM U USMEHEHWUs HaOEeXHOCTU ee KOMMOHEHTOB 3aBWUCAT OT AENCTBUII UX W3roTOBUTENei M NPOoaaBLOB,
KOTOpble UHOrAa HEBO3MOXHO NPOCIeaUTh.

[nsa nyuyliero kauyecTea AaHHbIX 3KCNTyaTaLuun He0E6XOAVMO OpraHu3oBaTh CGOP AAHHLIX TAKUM 06pa3soMm,
YTOEbI ONMCaHKS OTKA30B ObINV OAHOTUIMHLIMM (CTAHAAPTU3MPOBAHHBIMU) U KXKAbIN 0TKa3 Gbin 3adpuKcMpoBaH
MaKcVMaribHO NofpOGHO.

[Jaxe ecrm He OTMEYEHO KONMUYECTBEHHOE MOBbILIEHWE HAZIeXXHOCTU NPpU 3KCNIyaTauum, OTCyTCTBUE
NOBTOPEHWI CUCTEMATUYECKUX OTKA30B M COKpaLLieHMe CEPBUCHLIX 3aNPOCOB CBUAETESNLCTBYIOT O NOBbILLeHUN
HafEXHOCTMN B 3KCTIyaTaLmm.
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Mpunoxexnue A
(cnpaBouHoe)

CBepfieHUs1 0 COOTBETCTBUM CCbINTIOYHbIX MexXxxayHapoaHbIX CTaHAapTOB HauMOHaNbHbIM CTaHpapTaMm,

UCNONib30BaHHbLIM B HacToOsLLEeM CTaHAapTe B Ka4yeCTBe HOPMaTUBHbLIX CCbINMTOK

OBo3HaueHNe CChINOYHOO
HaUWOHAaNbHOro cTaHpapTa

O603HaYeHUE U HAMMEHOBAHUE CCbIMOUHOMO MEX/IYHAPOLHOrO CTaHAapTa W YCIOBHOE
0603HaueHne CTENeHU ero COOTBETCTBUA CCbUTOYHOMY HALIMOHAILHOMY CTaHOApPTY

rOCT P UCO 9000—2001

MCO 9000:2000 «CucteMbl MeHeaXMeHTa kayecTsa. OCHOBHbIE MOMOXEHUA U
cnosapby (IDT)

rOCT P UCO 8001—2001

NCO 9001:2000 «CucteMbl MeHemkMeHTa kadecTBa. TpebosaHusi» (IDT)

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

M3K 60300-1:2003 «MeHeaXmeHT HagexHocTU. YacTb 1. CucTeMbl MeHe k-
MeHTa HagexHocTu» (MOD)

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

MO3K 60300-3-1:2003 «YnpaBneHue HaaexHocTbi. YacTb 3-1. PykoBoacTeo no
npuMeHeHno. MeTogbl aHanusa HageXHocTu. PykOBOACTBO MO MeTOAONOrun»
(MOD)

rocCT 27.310—85

M3K 60812:1985 «MeToabl aHanuaa HageXHocTu cucteM. Metoa aHanusa
BUAOB M NocneacTBuin otkasa» (MOD)

FOCT P 51901.13—2006
(M3K 61025:1990)

M3K 61025:1990 «AHanu3 aepesa HeucnpaBHocTen (FTA)» (MOD)

rOCT P 51901.16—2005
(MOK 61164:1995)

M3K 61164:1995 «[oBbilleHne HagexXHoCTU. CTaTUCTUHYECKUE KPUTEpUU U
meToab! oLeHku» (MOD)
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Mpunoxexue B
(cnpaBouHoe)

ConocTaBrneHue CTPYKTypbl HacTosILLero cTaHAapTa co CTPYKTYpoW
NpUMeHEeHHOro B HeM MexayHapoaHoro ctaHaapta MIK 61014:2003

CTpyKTypa MexgayHapogHoro ctaHgapta MOK 61014:2003

CTpyKTypa HacTosLLEro cTaHaapTa

Moppaspensi [TyHKTBI MoanyHKTbI Mogpasanens! MTyHKTbI MoanyHKTbI
6.1 — — 6.1 — —
6.2.1 — 6.2.1 —
6.2 6.2.2 — 6.2 6.2.2 —
6.2.3 — 6.2.3 —
6.24 — 6.2.4 —
6.2.5 — 6.2.5 —
6.3 — — 6.3 — —
6.4.1 — 6.4.1 —
6.4.2 6.4.2.1—64.25 6.4.2 6.4.21—6425

6.4.3 — 6.4.3 —
644 — 6.4.4 —

6.4 6.4.5 — 6.4 6.44.1

6.4.6 — 644 6.44.2

6.4.7 — 6443
6.4.8 — 6.45 —
6.4.9 — 6.4.6 _
6.4.10 — 6.4.7 —_
6.4.11 — 6.4.38 —
6.4.12 — 6.4.9 —_

MpumeyaHUe— ConocTaBneHne CTPYKTYPbl CTaHOAPTOB NpUBEAEHO TOMLKO MO pasaeny 6, Tak kak npeabiay-
LLiwe 1 crnepytoLlme pasaentl CTaHaapTa U UX UHbIe CTPYKTYPHbIE aNEMEHTLI UAEHTUYHbI.
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