®EANEPANIBHOE ATEHTCTBO

noO TEXHUWYECKOMY PErYNIUPOBAHWUIO U METPONOIMKH

HAUMOHANDBbHBLIN rocTtp
CTAHOAPT 51901.6—

POCCUNCKOMN 2005
GOEOEPALULUNMNA
(M3K 61014:2003)

MeHemXMEHT puUcka

NMPOrPAMMA MNMOBbLILLEHNA HAOEXHOCTU

IEC 61014:2003
Programme for reliability growth
(MOD)

WU3pganve odmyumnansHoe

B3 6—2005/107

nnt” Mocups
/) CramaaprmidopM
- 2005




rOCT P 51901.6—2005

MpeancnoBue

Llenw v npuHUmnsl cTangapTusayunn B Poccuiickon Pefepauwm yecTaHoBneHbl PefepanbHbIM 3aKOHOM OT
27 pexkabps 2002 r. Ne 184-d3 «O TexHW4ecKomMm perynnpoBaHiM», a NpaBuna NpUMeHeHWs1 HaUMOHanNbHbIX
cranpaptoB Poccuiickoln ®epepaumn — MOCT P 1.0—2004 «CranpapTtysauna B Poccuiickoin Penepauiu,
OCHOBHbIE NOMNOXEHNS»

CeBeaeHnA o cTaHpapTe

1 MOANOTOBIIEH OTkpbiTsIM akMoHepHbIM 06LLecTBOM « Hay4HO-1ccrneoBaTeNbLCKWIA LeHTP KOHTPO-
na v AWarHOCTUKK TexHndeckwmx cuctem» (OAO HWL K1) Ha ocHoBe coGcTBEHHOrO ayTeHTMHHOTO Nepesoja
cTaHJapTa, ykasaHHOra B MyHKTe 4

2 BHECEH YnpasneHwem pa3sutua, WHdopmaymoHHoro obecnedeHua ®enepansHOro areHTcTea no
TEXHWYECKOMY pErynmpoBaHnid U MeTRONorm

3 YTBEPX/EH W BBEJEH B JEWCTBME lpukazom denepanbHOro areHTcTsa Mo TeXHUYeckomy
perynnpoBaHuio U meTponoriy ot 30 ceHTabpa 2005 r. Ne 238-cT,

4 Hacroawui cTaHAapT 98naeTca MogdvUMpoBaHHbLIM MO OTHOLLEHWIO K MEXAYHapOAHOMY CTaHAapTy
M3K 681014:2003 «[Nporpamma nosbilweHns HagexHocTi» (IEC 681014:2003 «Programme for reliability growth»,
MOD) nyTem BHECEHUA TEXHWHECKUX OTKNOHEHWA, OBBACHEHWE KOTOPLIX NPeACcTaBNeHo BO BBEAEHMWN K HACTO-
Alemy cTaHaapTy.

HavmeHoBaHve HacTosAWEero cTaHOapTa W3MEeHEHO OTHOCUTENBHO HAVMEHOBaHWA YKa3aHHOMo MeXayHa-
poOAHOro cTaHZapTa Ansa npyeefeHua B cooteeTctaune ¢ FTOCT P 1.5—2004 (nogpasnen 3.5).

VI3mMeHeHWA, BBEOEHHbIE B HACTOAWMA CTAHAAPT MO OTHOLUEHWIO K MEXAyHapoOHOMY cTaHfapTy, oby-
CNoBneHsL HeOBX0ANMMOCTEH HanBonee NONHOMO AOCTKEHAA Liene HauoHaNsLHOW cTaH4apTaaumm

5 BBEJEH BINEPBbLIE

HHehopmatiuss 06 USMEHEHUSX K HacmosuemMy cmaHdapmy nyBnukyemcs 8 exez00HO u3dagaeMoMm
UHGPOPMaUUOHHOM yKalamerie « HauuoHanbHbie crmaH0apimibiy, a MeKC USMEHEHUU U rornpagoK — 8 exeme-
CAYHO LU30agacMbiX UHGhOPMALLOHHBIX yKkazamernsax «HauvuoHanbHsie cmandapmei». B criydae nepecMompa
{3ameHbi} UMu OMMEHbLI HACMOALWE20 cmaHdapma coomesemcmayiotiee yeedoMmnaeHue bydem onybrnuKoeaHo
8 EXNEMECAYHO U30a8asMOM UHGHOPMAUUOHHOM yKkazamene «HayuoHansHse cmaHoapmsi». Coomeemcm-
ayouas UHhopMatius, yeeGoMITEHUE U MEeKCMbI Pa3MELLAonCA MaKkxe 8 UHhopMaUUoHHOT cucmeme obie-
20 nonL308aHus — Ha oghuyuanbHoM calime HauuoHanbHO20 op2aHa Pocculickol @edepayuu o
cmandapmusayuu e cemu MHmepHem

© CranpaptvHdopm, 2005

HacTtoaw i CTaH4apT He MOXKeT BbITb MNOMHOCTL WKW HaCTHUHHO BOCNpown3BeneH, TNpaXXnpoBaH W pac-
NpoCTpaHeH B KadecTse odMUnansHOro N3gaHua bez paspelleHnA dJe,l:l,epaanoro areHTCcTsa no TeXH4YeCKoMy
peryniuposaHv 1 MeTpONornimn
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BeeaeHue

CoBepLUeHCTBOBaHWE NPOAYKUMM B COOTBETCTBUM C NPOrpaMMON MOBbILUEHWA HAAEKHOCTW A0IMKHO BbiTh
4acTbo AeWCTBUA B cdepe HaAEeXHOCTW npu paspaboTke npogykumi. 3T0 OCOBEHHO BaXKHO ONs NpoekTa, B
KOTOPOM WCMOMb3YHTCA HOBbLIE METOAbl, KOMMOHEHTLlI UAW 3HAaYWMTENLHOE MECTO 3aHUMaeT nporpamMHoe
oBecnedeHwe. B 3Tom cniyydae, nporpaMMa MOXET BbiABWTb CO BpEMEHEM MHOro cnabbix MecCT, NMpuMUHBI
KOTOPbIX CBA3aHLI C NPOEKTOM. YMeHbLIEeHWE BEROATHOCTY OTKA3a M3-3a 3TUX NPUHUH B MaKCManbsHO BO3MOX-
HOW CTEeneHW No3BonsaeT NpefoTBpaTUTL WX NOABIEHWE HA WCNLITAHWAX WMWK NPpWY 3KcnnyaTauun. Ha atoil
nocnefHer cTagMy KOPPEKTHUPOBKA NPoeKTa 06bIYHO ABMAETCA OMEHb CIOXHOW, JOpPOroCTOAWERA W OTHUMAET
MHOMO BREMEHN.

CTOMMOCTb XKM3HEHHOTIO LMKIa MOXKET BbIThb CHIYBKEHA, ecnii HEODX0AKMMbIe M3MEHEHWS NPOEKTa CAeNaHbI
Ha camoi paHHen cTaguu.

Paznen 1 M3K 60300-3-5 [1] oTHOCKT K «NporpaMmMe NoBbILWeHUA (UN COBEPLUEHCTBOBAHWA) HAAEKHOC-
TW» NPOBeAEHNE aHanu3a HagexHocT 06opyAoBaHWA 1 UCMbITAHWA Ha HA4EeXHOCTL MPKY NPOEKTMPROBAHWMK C
Luens noBblleHWA HagexwHocTW. B npouecce aHanvsa HageXHOCTWM MPOeKTa NPUMEHRAIT aHanuTudeckue
MeToabl, onvcaHHbie B TOCT P 519015 (M3K 60300-3-1). AHanv3 HagekHOCTWM npoekTa vmeeT ocoboe
3HaJYeHWe, NOCKONbKY NMO3BONAET NPOBECTH PAHHIOK WAEHTU(WKALID NOTEHUMAaNsHO cnabblx MECT MpoekTa,
3a70Mro Ao 3aBepLUeH Vs 3Tana NpoekTuposaHva. BeeaeHue B npoekT mogudivkalnia Ha 3TOW CTaduW ABNASTCH
HEeOoporvM 1 OTHOCKUTENBHO MPOCTLIM, HE BbI3bIBAs CYLUECTBEHHbLIX M3MEHEHWA B paspaboTke, 3aJepKeK Mnpu
BbINOMNHEHWW NPOrpaMMbl, MogndIKauWMKA NBOU3BOACTEA W MPOV3BOACTBEHHLIX NPOLIECCOB.

MporpamMma NoBbILUEHWA HAOEXHOCTY, WHTErPUPOBAHHAA B NPOLECCH! MPOEKTMPOBaHWA 1 pa3paboTku
npoaykumy (MHTerpypoBaHHas paspaboTKka HafeXHOCTW), No3BONSEeT COKpaTUTL BpeMsl paspaboTky npogyk-
U1K, NNaHWpOoBaThL 3aTpaThl W CHA3WTL CTOMMOGCTL BCEW NPOrpaMmb.

XoTa nporpaMmMa WCnsITaHWl Ha NOoBbLIWEHWE HAaZeXHOCTY Becbma 3dpdekTMBHA ANA PACKPLITUA NOTEH-
UuranbHbIX NpoGnem sKcnnyarauuu, oHa obbiuHO TpebyeT BonbLIWX 3aTpaT BpeMeHW UCMbITaHWA 1 pecypCcoB.
KoppekTvpytoLme AeRCTBISA B 3TOM CNy4Yae sBMAKTCA 3Ha41TenbHO Bonee A0pPorocToAWMMK, MEM B CUTYaLLMK,
KOrga OHW MpPOBOOATCHA HA paHHWUX cTaguax pazpaboTkn npoekta. Kpome Toro, NpoAoSBKATENBHOCTE 3TUX
WCNLITAHWA MOXET CEPLE3HO NOBMNWATE HA MAapKETWHT U rpadivk BBEAEHWA CUCTEMBI.

PeHTabenbHbIM pelleHnem 3TUX Npobnem ABNAETCH NporpamMmma NoBbIWEHWA HAOEKHOCTH, NOMNHOCTLHD
WHTErpyvpoBaHHasA B NpOLECCh NPOEKTUPOBAHWA, OLEHKW 1 UCNbITaHWA. [porpamma TpebyeT akTWMBHOIO yyac-
TWA PYKOBOAMTENS NPOEKTA, 8 4ACTO 1 y4aCTUA 3aKa341Ka. 3a NpoLUNble HECKONbKO NeT BeAyLLUMe OpraH1saumnm
NPOMBILLNEHHOCTY paspaboTani U NPUMEHNNV aHANMUTUYMECKUA W UCTBITATENbHbLIA METOAb!, MONMHOCTLI HTEr -
pUPOBAaHHbLIE B MPOLUECC NMPOEKTUPOBaHWA, ANA NOBbILUEHWS HAAEXKHOCTW Ha CTaauK NpOeKTUPOBaHWUA NPOAYK-
U1K, 3Ta TEXHOMNOTVA M3NOXEHa B HacTOAWEM CTaHAapTe W paccMaTpyBaeTCH B pasaene 6.

B otnv4ue oT NpriMeHsEMOro MeXayHapoaHOro CTaH4apTa B HACTOAWMIA CTaHAAPRT HE BKINKOYEH b CCbINIKA
Ha M3K 680050-191:1990 «MexayHapoaHbIA 3NeKTpoTEXHUYECKW cnoBaps. [nasa 191. HapeHoCTb 1 Kade-
CTBO 0BCNyKMBaHWs», KOTOPLIV Hellenecoobpa3Ho NPYMEHSITL B HAUWOHANbHOM CTaHAapTe 13-3a OTCYTCTBUA
NPWHATLIX FAPMOHW3VPOBAHHbLIX HAaUWOHaNbHLIX CTaHAapTOB. B cOOTBETCTBUW € 3TVM U3MEHEHO COAEpaHue
paznena 2. Kpome Toro, sMeHeHa HymepaL WA NyHKToB pasaena 6. CpaBHeHWe CTPYKTYPLI HACTOALLErO CTaHAapTa
CO CTPYKTYPOWN yKazaHHOMO MEXdyHapoHOro craHgapTa npuBeaeHo B AONOMNHWTENHOM NpUnoxeHWM B.
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HAULWOHANBbHBIA CTAHOAPT POCCUMHUCKOWN ©ODEAEPALMUMN

MeHeMKMEHT pUcKa

NMPOrPAMMA MNOBbLIWWEHWA HAOEXKHOCTH

Risk management.
Programme for reliability growth

Data BBegeHnna — 2006—02—01

1 ObnacTb NpUMeHeHus

Hacroawwi ctaHaa pTyCcTaHaBnaaeT TpeﬁOBaHVIFl 1 gaet pekoMeHdauW And yctpaHeH A cnabbix mecT
M3 annapaTtHbIX 0BbeKToB 1 nporpamMmmHoro obecnedeHus ¢ Uuenb NoBbllUEHVNA HAaOEXHOCTW.

CTaH,D,aDT NMPUMEHART, Korga CI'IG.‘LI,M(bI/IKaLIMFl Ha NpooyKUWio TDEGyE‘T BbIMONMHEHWA NPOrpaMmMbl NOBbLILLIE-
HWA HadeXHOCTU OGODy,EI,OBaHI/IFl (SJ'IE.‘KTDOHHOFO, SNeKTpoMexXaHM4ecKoro, MexaHW4ecCKrxX annapaTHbIX
cpencTs, a TakXe nporpaMmmHoro OGE‘CI'IG.“-IG.‘HVIH) nnwy Korgda TpE.‘6yE.‘TCF| ,EI,ODEIGOTKB npoexkTa.

PexkoMeHOaumi conpoBOXAaOTCA OMMCaHWAMN ynpasneHWd, NNaHpPoBaHWA, WCMbITaHNKA (naﬁopaTop—
HBIX N SKCI'IJ'IyaTaLIVIOHHbIX), aHanKW3a O0TKa30B, KOPReKTURYILWWX MeTOL0B.

2 HopmaTuBHbIe CCLINKKU

B HacTosAwem cTaHAapTe MCMOMNb20BaHbl CCbINKW HA cneayww e CTaHaapTh:

roCT P MCO 8000—2001 CucteMbl MeHepKMeHTa kavecTsa. OCHOBHbIE NONOXKEHWA 1 CNOBapb

roCT P MCO 8001—2001 CucteMbl MeHelXMeHTa kavecTsa. TpeGosaHuWA

rOCT P 51901.2—2005 (M3K 60300-1:2003) MeHemmeHT pyucka. CUCTEMbI MEHEDKMEHTA HAOEKHOCTH

roCT P 51901.5—2005 (M3K 60300-3-1:2003) MeHemxmeHT puvcka. PykoBoacTBo Mo NPpUMEHEHWIO
METOZO0B aHan2a HagexXHoCTH

roCT P 51901.13—2005 (M3K 61025:1990) MeHeOXMeHT pvcka. AHann2 aepesa HeVCnpaBHOCTER

rOCT P 51901.16—2005 (M3K 61164:1995) MeHemKmeHT pucka. MNosbileHne HagexHocTn. CTaTncTu-
YyecKne KpUTepWi U METObl OLEHKM

rOCT 27.310—95 HageHOoCTb B TEXHWKE, AHanNM3 BUAOB, NOCNeAcTBUIA W KpUTWUYHOCTK OoTKaz08. OcHoB-
Hbl€ MOMNoXeHUd

MpUMeYaHUe— MNpu NONb30BAHWM HACTOALWMM CTAaHAAPTOM LenecoobpasHo NPOREPUTE AEACTBUE CCbINOY-
HbIX CTaHAAPTOR B MHOPMALMOHHOA cucTeMe oBLLEero Nonb30BaHuA — Ha ouLMansHOM CaiATe HaLMOHaNLHOro opraHa
Pococuickoi ®epepauun No cTaHgapTM3auam B ceTu MHTepHeT MM no exerogHo UsaaBaeMomMy MHGOPMALMOHHOMY
ykasaTeno «HauuoHanbHele cTaHaapTel», KOTOPLIA onyGnukoBaH No COCTOAHKMIO Ha 1 AHBAPA TeKyLero roga, v no cooT-
BETCTBYIOLMM EXKEMECAHHO U3OaBaeMeIM MHpOPMALMOHHEIM YKasaTensam, onyGnMkoBaHHLIM B TekyLlem rogy. Ecnu cobl-
NOMHBIA CTAaHAEPT 3aMeHeH (M3MeHeH}, TO MpM NoNb30OBaHWM HACTOALWMM CTaHAapTOM CneayeT PyKOBOACTBOBATLCH
3aMeHeHHbIM (M3MEHEeHHBIM)} cTaHaapToM. ECnu cChiNoYHBIA CTaHaapT oTMeHeH Ge3 3ameHkl, To NoNoXeHWe, B KOTOPOM
AaHa ccblka Ha Hero, NPUMEHASTCA B YaCTU, He 3aTparuBalollen aTy cohbinky.

WzpaHne ohMumnancHoe
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3 TepMMHbLI M onpeaeneHus

B HacTosAwem CTaHdapTe npMMeHeHbl cnegyrwuie TepMUHbI C COOTBETCTBYHOLWMMIK onpegeneHnAamMn.

M pumMmerMaHNnNe — ,D,J'Iﬂ aHanuasa JaHHbIX UCMbITAaHWA Ha NOBLILUEHWE HAOEKHOCTH BaXKHO pasnuMaTe TeEPMKUHbI
«napameTp NOTOKa OTKA30B» (,I]J'Iﬂ BOCCTaAHABNUEBAEMBIX OG"beKTOB) N «4MHTEHCUBHOCTE OTKA30EB» UKW «MIHOBEHHAA UHTEH-
CHUBHOCTb OTKa30B» (,I]J'Iﬂ HEBOCCTaHABNMUBASMbIX OG‘beKTOB).

3.1 anemeHT (06BeKT) (Item entity): [lioGan 4acTb, KOMNOHEHT, YCTROWCTBO, NOACUCTEMA, OYHKLMOHAMb-
HbIA MOAYNb, 06opyLOBaHWE UMW CUCTEMA, KOTOPLIE PACCMATPUBAOTCA CAMOCTOATENBHO.

MpuMeyaHNne — IneMeHT (06HEKT) MOXKET NpeacTaenATE coB0i annapaTHele cpeacTBa, NporpaMmMHoe obec-
neyueHUe UnK TO U Apyroe BMEcTe U MOXET B cneumnduieckix criyMaax BKIIOUaTE NepcoHan.

3.2 coBeplueHcTEOBaHMe HagexHocTu (reliability improvement): Mpouecc, NpeanpyHATLIA C UENLID
MOBbLILLIEHNA HAAEKHOCTW M HAMpPaBMNEHHbIA HA YCTPAaHEHWe NPWMKWH CUCTEMATMYECKMX OTKa30B W/MMK yMeHb-
LWEHWA BEPOATHOCTM NOABNEHWS APYrMX OTKAa30B.

MpuMmevyaHuHa

1 MeTog, onucaHHbIi B HACTOAWEM cTaHAapTe, HanpaBneH Ha pa3paboTky KoppekTUpyowMx Mogudukaumia, obec-
NeunBaOLMX COKpalLeHWe KonuiecTea cnabbix MecT CUCTEMbI U BEPORTHOCTH UX MOABMEHNS.

2 Ona nw6oro obbekTa MMEOTCA Npefentl pealnbHOro U 3KOHOMUYECKOTO COBEPLUEHCTBOBAHUS U JOCTUXMMOrO
YPOBH#A MOBLILUEHWA HAAEKHOCTH.

3.3 noBbIiweHWe HagexHocTH (reliability growth): CocTtosiHWe, xapakTepr3yemoe CoBepLUIEHCTBOBAHNEM
nokasaTtenen HadeXHOCTY 06beKTa BO BpEMEHN.

M puMmedaHKWE— Mo,qenmpoaaHlne (nporHoawpoaaHme) W aHanu3 copeplleHCTBOBaHWA HageXXHOCTU Ha CTagun
NpOEKTUPOBAHMA OCHOBAHLI HA CTAHAAPTHON OLEHKE OXMAaeMOH HAOEXKHOCTM NPOAYKL WA B Npefenax 3agaHHoro nepuoaa
BpEMEHN.

3.4 uHTerpupoBaHHaA pa3paboTka HageXHocTW (integrated reliability engineering). VHXeHepHbIA
MEeTOZ, COCTOALLMIA U3 MHOXECTBA METOAOB aHanw3a HadexHoCT1/ Be30TKasHOCTW, MHTErprpOoBaHHLIX BO BCE
TEXHWYECKMe CTagun W AeACTBUSA, OTHOCALMECH K MPOAYKUMK OT CTaguv pa3paboTki 40 3KCNnyaTauun npw
B3aVMOLENCTBMM BCEX 3aMHTEPECOBAHHbLIX CTOPOH.

3.5 ueneBoe 3HaveHWe HagekHocTN npoaykuum (product reliability goal): TpeGosaHwa HagexHoOCTK
ANA NPOAYyKUWMK, OCHOBaHHbLIE Ha Uensax npeanpuaTia, TpeboBaHNAX phiHKa UNKM HEOBXOAMMOW BEPOATHOCTH
YCMEeLHOro BbIMOMHEHWA 3a4a4v, KoTopas ABAAETCA PasyMHO AOCTWMMMOM COrMacHo MPOLUAOMY ONbiTy W
Pa3BUTHHO TEXHUKM,

M pumMmerMaHNne — Ana HEKOTOPLIX NPOEKTOB TpeﬁOBaHHﬂ HageXHOCTU YCTaHaBIMUBAOTCH 3aKa3HMUKOM. LLeneBoe
3HaveHWe HageXHoCT anAa Npoayku M ABNAETCA UTOMOBEIM 3HAa4YSHKWMEM Npouecca NOBbILWSHWMA HAaOeXKHOCTH.

3.6 cucremaTuveckne cnabble mecta (systematic weakness): HenopaboTku, koTopble MOryT BbiTh
YCTPaHeHb! UMK BAWSAAHWE KOTOPLIX YMEHbLLUEHO TOMLKO BBEAEHWeM MOANMUVKALMA B MPOEKT, NPOU3BOACTBEH-
HbliA NpOLIeGE, NpoUeaypPbl 3KCNMyaTauwy, JOKYMEHTaLUWIO U 3aMeHbl HECTaHAAPTHBIX KOMMNOHEHT KOMMOHEH-
Tamu ¢ Gonee BbICOKOW HAaAEKHOCTbLIO,

MpuMmevyaHuHa

1 Cnabble MecTa 4acTo ABNAINTCA UCTOUHUKOM OTKA30B U CBA3AHLI CO CNabbiM1 MECTaMu B MPOEKTE MM NPOU3BOA-
CTBEHHOM NPOLECCe, UMW AOKYMEHTALMM.

2 PeMoHT urv 3aMeHa (Unu nepesanyck B cnyqae nporpaMmMHore obecnevenun) 6e3 mogudbukaLum MoryT npuBecTu
K OTKa3aM TOro e camMoro Buaa.

3 Cnabble MecTa nporpaMMHoro obecneveHWs Bcerga ABMATCA CUCTEMATUUMECKAMM.

3.7 octaTouHkle cnabble MecTa (residual weakness): Cnabrle MecTa, KOTOpble HE ABNAKTCA CMCTeMa-
TUHECKNMM,

MprmevyaHus

1 nsA ocTaTtoMHbIX cnadbix MECT PUCK OTKa3a COOTBETCTRYHLEro BUAa ARNASTCA MaNeHbKUM WK OaXe He3Haun-
TernbHbIM B Npegenax oXKMaaeMoro BpeMeHW UCNeI TaHUA.

2 Cnabble mMecTa nporpaMmHoro obecneyeHus He MoryT BbITh OCTaTOMHBIMM.
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3.8 otkaa (failure): MNoTeps 06bEKTOM CMOCOBHOCT NCNOMNHATE TpeByeMys dyHKUMIO.

NMpuMeyvaHua

1 B pesyneTate o6beKT Nony4yaeT HEUCNPABHOCTL.

2 OTkas — 270 cobbiTUe, B OTNMMUE OT HEUCTPABHOCTM, KOTOpasa ABNASTCA COCTOSHUEM.

3 TepmuH «noTepa» nogpasymesaeT, yYTo obbekT uMen cnocoBHocTb UenonHATE Tpebyemytlo byHKLMIO U 3aTem
yTparin ee. Ecnu npoekT cuctemMel cnocobeH ofecneudts BeinonHeHue sagaqHoro Tpebosaqun adhdekTMBHOCTI, TO OTKa3 —
yTparta aToi cnocoBHOCTY.

3.9 pexxnm otkaza (failure mode): Crnoco6, KOTOpLIM CUCTEMA UMM KOMMOHEHT NPeKpaLlanT UCNOMHATL
CBOK (PYHKUWIO, NMPEayCMOTPEHHYD NMPOEKTOM.

MpuMevyaHnd

1 Pexum oTkasa MokeT GbiTe 0XapaKTepu3oBaH YacToToM ero NoOABNEHWA UMW BEPOATHOCTLIO €ro NosBNeHUs Os
BKITHOUEHWA B MOKA3aTENMW HAAEKHOCTH KOMMOHEHTa MW CUCTEMBI.

2 nsa uccnepgoBaHWA HAAEKHOCTA CUCTEMBI B NpeaHa3HaueHHbIX YCMOBUAX SKCMMyaTalMu OomKkHel BbITe Uccnego-
BAHbLI COOTBETCTRYIOLME PEXUMBI OTKA30B, UX MPUMUHLI, YACTOThI UMM BEPOATHOCTUA UX NOARINEHWS.

3.10 yMmecTHLIN 0TKa3 (relevant failure): OTkaz, KOTOPbLIA AOMKEH ObITh BKIHOYEH B PE3YNLTATHI UCMbITa-
HWIA, AaHHLIE 3KCMMyaTauMy 1 UCMOMNb30BaH NpW pacHeTax OUEHKW NoKasaTens HageXHocTy.

MpuMevyaHnsa
1 KpuTepuun gna BKNIOYEHWUA B YMECTHBIE OTKasbl A0NMHbI BbITh YCTAHOBNEHE.
2 KpUTepuKn yMeCcTHBIX 0TKa30R onuncaHel B 6.4.6.

3.11 HeymecTHbIN 0TKa3 (non-relevant failure): OTkas, KOTOPbLIA OMKEH BbITh UCKMKOYEH 13 PE3YNLTATOR
WCNbITAHWA, AaHHBIX 3KCMNyaTaUun 1 He JOJPKEH WMCMNONb30BaTLCA MPY pacHeTax OUeHKW NoKasaTens Hanexk-
HOCTMW.

MpumedaHue—KpuTepun gns BeAeNeHUA HEYMECTHEIX OTKA30B onucaHkl B 6.4.5.

3.12 enctemaTnveckun oTkas (systematic failure): Otkaz, ona koToporo aHanwmz uan4ecKUX NpoLECCoB,
0BCTOATENLCTB, YCNOBWA MM MOZEMNb 0TKA2a YKa3bliBaOT HA BO3MOKHOCTb €ro NOBTOPHOMO NOABMNEHWA.

NMpuMeyvaHua

1 KoppekTupylollee TexHUuecKkoe obcnyuBaHue 6e3 mogudukal i oBbIMHO He YCTPaHAST NPUMKUHY OTKa3a.

2 CucteMaTMueckid 0TKas MoKeT GbiTh BbI3BAH MO KeNaHuio MogeupoBaHUEM NPUHKMHEI OTKa3a.

3 B HacTosAWweM cTaHaapTe CUCTEMATUYECKUIA OTKA3 MHTEPNPETUPYETCH KAk OTKAa3, CNeayoLLMiA U3 CUCTEMaTUMECKOrO
crnaboro mecTa.

3.13 ocTaTo4HbIi oTKa3 (residual failure): OTkas, BbI3BaHHbLIA OCTATOMHBLIMW CMabbiMKY MECTaAMU.

3.14 otka3 kareropuu A (failure category A): CucTemMaTUdeckWl OTKa3, BLIABNEHHLIV Ha UCNLITAHWAX,
OTHOCWTEMNbHO KOTOPOro PYKOBOACTBO MPUHUMAET peLleH e He AenaTh KOPPeKkTUpYIoWen Moagudrkaumm 1s-3a
3aTpaT BPEMEHW, TEXHOMOMMYECKUX OrpaHnYeHUi MNv ApyriX NPpUbKH,

3.15 oTka3 kateropum B {failure category B): CrucTemaTiyecknii 0TKas, BbIABNEHHLIA NpW UCTbITAHWAX,
ANA KOTOPOro pyKoBOACTBO NPUHAMAET peLleHre BBECTU KOPPEKTURYOLYID MoAWUKauMio

I pumMmerMaHWNe — KJ'IaCCI/ICbI/II{aLIMH OTKa3a He NpUMeHMa OQnA NoBbIWEHWA HaaeXXHOCT Ha CTagui NPOoeKTUpO-
BaHWAA NpoAyKUWK, NOCKONBKY NpedcTaBneHWA o NOoTeHUManbHBIX peXMax OTKa30oB He NO3BONAKT 3To caenaTh. Bce
KOMMNOHEHTBI MOMYT NOTEHUWaNbHO OTKA3aTk B OAHOM UMK OPYIoM peXMMe, HO BEPOATHOCTb M NOCNEOCTBUA TaKOro cobbITnA
MOTYT CANbHO pa3nnMvaTbCA. CHavana M3YyMaloTCA PeXMUMBl OTKa3a M UX NoTeHUKWanbHbIE NPUMWUHBI, KOTOPBIE MOTYT UMETb
BbICOKYH BEPOATHOCTb peann3alin, U, eCnn pecypcbl A Fpa(bI/IKI/I NO3BONAT, UCCNEaYHTCH Apyrie pexXnumMbl OTKas3a, MeHee
BEPOATHEIE. HpO,D,yKLI,Mﬂ ¢ BonbLWMM KONMUYECTBOM KOMMNOHEHTOR, KX bIA U3 KOTOPBIX MOXET UMETb MHOTO PEXKUMOE OTKa3a,
a KakablA M3 PEXMMOB 0TKa3a MOXKET UMETb MHOTO NPUMKH, Tpe6yeT MHOTO YCUITWA ONA Knaccmdamau,um PEXMMOB OTKa30B
WA UX NPAYAH WU MOXKET GbITE CMULLIKOM CNOXHOA U AoporocTodAwen ana o6ocHOBaHMA Knaccwc.bmauww. HOSTOMy Knaccu-
(bMKaLI,VIﬂ OTKa30B HE NPpUMEHAETCA ONA NOBbIWUEHWA HaOJeXXHOCTHU NpoayKL WK Ha CTaalu NPOEKTUPOBaHUA.

3.16 HencnpaBHocTb (fault): CocTosiHMe obbekTa, XxapakTepu3yoweeca HECTIOCOBHOCTLID MCMONHATL
Tpebyemyo hyHKUMID, MCKMIoYas BpeMS NpodIUNaKTVYECKOro TEXHUHECKOro 0BCnyVBaHWA UNW APYTUX 3anna-
HWPOBaHHbIX AeACTBWA, UMK NPOCTOW W3-2a HEQOCTATKa BHELUHWX PECYPCOR

MpumMeyaHune — HencnpaBHoCTL YACTO ABMAETCA PE3yNbLTATOM OTKasa obbekTa, HO MOXET CYLWecTROBATE U
0e3 oTkasa.
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3.17 pexunm HeucnpageHocTH {fault mode): OgHO 13 BO3ZMOM¥HbLIX COCTOAHWUIA fAedeKTHoro obbekTa Ana
3apaHHON TpebyemMon dyHKLWN.

n pumMmedaHUne — McnonesogaHue TEPMUHA «PEXUM OTKa3a» B 3TOM CMbICNE OONYCTUMO OnA VI,EleHTVICbMKaLI,MM
noTeHLMansHoro oTkasa oObekTa UM KOMNoHEHTa.

3.18 MrHoBeHHbIWN NokasaTenb HagexHocTu: (instantaneous reliability measure): MNokazatens Hagex-
HocTW Ans obbekTa B AAaHHOW TOUYKE BpeMeHM (NpoLUnora Wn1 HacToALEro) Mpw BbIMOMHEHUW MporpamMmbl
MOBLILUEHWS HAOEKHOCTU,

MpumedaHuns

1 MNokasaTens HaREXHOCTW, UCMONb3YeMbIA NP aHANM3E NPOeKTa, — 3T MaTteMaTUIecKoe OXMaaHue nokasaTena
HageXHOCTU NPOOYKLAM B 3343aHHBIA MOMEHT BPEMEH W UITU €r0 KBUBANEHTHLIA NapamMeTp NOTOKA OTKA30B, pACCHMTAHHLIA
Ha OCHOBE OLEHOK NokasaTenei HadeKHOCTH NpogyKUMM B UccrneyemMblid nepuoa BpemMeHu.

2 WHorga nokasaTenb HaAeXKHOCTY MOXKET BbITh BbIpaXeH C NOMOLLLI0 3KBUBANEHTHBIX 3Ha4YeHWA cpegHei HapaboTku
Ha oTkas (MTBF)} unn cpegHeit HapaGoTki go oTkasa (MTTF), BEIMUCNEHHEIX HA OCHOBE OLEHOK HAAEXHOCTA NPoAYKL ML B
uccnegyeMslid nepuod BpeMeHu.

3 WMcnonbayeMsld B HACTOALLEM CTaHOapTe TEPMUH «BPEMA» MOXKET BbITh 3aMEHEH APYTUMU XapakTepucTUKaMK,
TaKAMM KaK LMKIbl, PACCTOAHMA (MWK, KANOMETPBI) U T.M.

4 B HacToAweM cTaHgapTe TepMUH «napaMeTp MOTOKA OTKA30B» WCMONb3YETCA ANA MNokasaTens HageKHOCTW
BOCCTAHABNMBAEMON CUCTEMBI, 8 TAKAE TEPMUHb! Kak «MHTEHCUBHOCTb OTKA30B», «MIHOBEHHAA UHTEHCUBHOCTE OTKA30B»
NPUMEHATCA ONA HeBOCCTaHaBnMBaeMoi cuctemel, MTBF 1 MTTF MoryT saMeHATE Apyr Apyra coOoTRETCTBEHHO. [anee
cucTema npegnonaraeTca BocCTaHaBNMBAEMOW, eCcrny onpeaeneHHo He 3anaBneHo oBpaTHoe.

5 MokasaTenu HageXkHOCTU CUCTEMbI, 0BBIMHO UCMONB3YEMBIE NPU UCMBITAHWAX, — 3TO NapaMeTp NOTOKA OTKA30B,
MTBF, (MrHoReHHas} UHTEHCUBHOCTE OTKaszos, MTTF.

6 3HaJeHWa nokasaTeneid HaOeKHOCTH OLEHUBAIOTCA Ha OCHOBE ModeNei NoBLIWEHWS HaAEKHOCTH, onpefeneHHbIX
OoTAEMNLHO ANA YNyYWeHUA NpodyKLMM Ha CT3aUAX NPOEKTUPOBAHUA U UCNBITAHWA.

3.19 3akcTpanonupyembIil nokasaTenb HagexHocTw {(extrapolated reliability measure): NokazaTtens
HageXHoCTN 06 LeKTa, MPeAcKa3aHHbI A AN 3agaHHON ByAyLLel TOHKN B MBOrpaMmMe UCMbiTaHWA Ha NoBbILWEeHWe
HaOeXHOCTWN, eCNV MHOTO KOPPEKTUPYOLWMX MOAWMVKALWA NPUCYTCTBYET B MporpaMme.

MpmevyaHus

1 MpUMEHEHWE TEpPMUHA €3KCTPANONALMA» NpegrnonaraeT Hanu4Me orpaHMMEHWA N0 BPEMEHHU.

2 Ycnosua npedbigyLinmx UCNbiTaHWA M NpoLenyphbl KOPPEKTUPYIOLWMX MOAWMMUKAL WA NPUHUMAIOTCA B HEM3MEHHOM
BMOE.

3 3HaueHune nokasaTens HaJeXHOCTU OLEHUBAETCA HA OCHOBE MOOENW NOBLIWEHWA HAAEXKHOCTA, NPUMEHAEMOR K
npegbiayLiMM gaHHeIM. TOT e noaxom NpMMeHASTCH K ByayLeMy nepuody nporpaMme.

4 HanGonee 4acTo UCNONb3yeMble NoKa3aTenn HadeKHOCTM — (MrHOBEHHLIA) NnapameTp noToka oTkazoe, MTBF,
(MrHoBeHHaA )} MHTEHCUBHOCTL OTka3os, MTTF.

5 JkcTpanonupyeMbld NokasaTens HaaeXHOCTU HE NPUMEHUM AN UCMONbL30BaHWA B NPOrpaMMe MOBLILIEHWA Ha-
JEXHOCTU B NPOLECCEe NPOSKTUPOBaHNA.

3.20 nporHo3vpyeMbIil NoKa3aTenb HagexHocTw {projected reliability measure): MNokazatens Hanex-
HOCTW, NpeAckasaHHbIA Ana oBbekTa nocne 0AHOBPEMEHHOMO BBEAEHWS PAAA KOPPEKTUPRYIOWMX Modndivka-
LIAA.

Mpumeuvanun

1 Mopgudmkaummn yacTo BBOOATCA Mexay ABYMSA NocnefoBaTenbHbIMU STanaMmin Nporpammbl.

2 MokasaTenu HapeXHoCTH, oBbIMHO MCNOMb3YEMble NPW NPOBEPKE NOBLILUEHUA H3AEKHOCTH, — 3TO (MIHOBEHHbIA)
napameTp noToka oTkasos, MTBF, (MrHOBeHHaA) MHTEHCHBHOCTL OTKa308, MTTF.

3 MokasaTenb HaAeXHOCTA B NPOLECCe MOBLILIEHWS HaOEXHOCTH Ha aTane NpoeKkTUPOBaHWA — 3TO NokasaTenb
HaOeKHOCTU NPOAYKLMM, MPOrHO3UPYEMBIA ANA 3aAaHHOr0 Nepuoa BpeMEHW, TaKoro Kak rapaHTUAHGLIA neprod UM cpok

CNY*KObI.
4 3HaJeHWA STUX NokasaTenei oLEeHWUBAITCA Ha OCHOBE MOAENN NOBLILIEHWA HAAEKHOCTH.

3.21 npodhnnb ncnonb3oBaHuusa (usage profile): JeTtansHasa nHdopMauma No BONpocamM 3KCNyaTaumm
1 YCNOBWIA DKpyXatoLlei cpefbl (WX cogepkaHve, orpaHudeHs NpogoK1TENLHOCTA U MOCAe0BaTensHOCTH)
A7A HOBOW NpogyKUmK.

3.22 otyeT 06 adhpektmBHocTM akcnnyaTaumm {field performance report): O630p 1 aHann3 AaHHbIX
3KCMnyaTaumy, Nnogxo4awmx Ana paspabaTeiBaeMoW NpOaYKUMA.

3.23 cneundhukaumnna HagexHocTH {product specification for reliability): OnucaHne oxuaaemon adcex-
TWBHOCTW NPOAYKUWW ANA YKa3aHHOMo Nepyosa BpeMEHUW C OXMAaeMbiM Mpodrnem 1Crnons30BaHnA

3.24 ucnebiTanna Ha 6e30TKa3HOCTL M gonroBe4yHocTh (reliability and life test): Mcnbitanna (Ha geiict-
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BWA OKpYXaWLWeEA cpeabl WN Apyrie BO3AENCTBUA), NpedHasHavYeHHble ANnA NOATBEeKAEHUA UMM OLEHKA
BEPOATHOCTW NOABNEHVA PESKVMOB OTKa20B WM UX NPUHKMH, KOTOA 3TW OUEHKWU TPYAHO NOMyYMTh TOMBKO Ha
OCHOBE aHanwuaa.

M puUuMedaHUE — SKCI'IJ'IyaTaLI,IfIOHHbIe NCNbITAHAUA (MCHbITaHMﬂ Ha ,EIOJ'IFOBG‘JHOCTI:) BbINONHAKTCA ONA OEMOH-
CTpaln HagexXHoCTW NpoayKuKMn.

3.25 nnaHnpoBaHne NOBLIWEHWA HaaexHocTH (reliability growth planning): MNnaHvpoBaHwe AeRCTBURA
B cdepe HaAeKHOCTH, TaKMX Kak NccrefoBaHWs, BolGOp MaTtepuanos, 1CMsITaHUSA KOMIMOHEHTOB, cnocobeTBy-
FOLLMX MOBbLILUEHWHS HAAEXHOCT NPOAYKLAN,

MpuMeyaHue—OOUH WU TOT e TEPMUH MOXKET GTHOCUTLEA K NMAHUPOBAHUI0 NAPAMETPa U BENWUUHBI YTyuLLe-
HWA NpoekTa, HeoBGXoAWMbIX ONA OOCTUXKEHWA Uened B oBnacTi HageXHocTW npoaykuun. MnaHWpoBaHUe COCTOMT W3
pa3paBoTk aHaNUTUMECKOTO NpedcTaBeHus B pasfene o NoBLIWEHWM HAOEXKHOCTH NPOSKTa U OLEHKN BENUYUHE! U3Me-
HEHWA (YNy4LIEHUA)} XapaKkTepUCTUK NpoekTa, HeoBX0AMMBIX AnA AOCTKEHUA Lenei B o6nacT HagexHOCTY.

3.26 npeaBapuTenbHble OLEHKM HagexHocTH (preliminary reliability estimates): OueHku HagexkHoOCTK
HOBOW NPOAYKUMM HA OCHOBE AAaHHbLIX NpedbIayLero npoexkTa.

3.27 npegBapuTenLHoOe pacnpegeneHue HagexxHocTu (preliminary reliability allocation): Pacnpenene-
HWe HAZEXHOCTW NO YacTAM NPOEKTUPYEMOW NPoAYKUMM, ONA KOTOPLIX W2-3a HegocTaTka uHdopMauumn npea-
BapWTENbHbIE OLUEHKW HEe MOTYT ObITh MONy4YeHs!.

3.28 npoekTHble pekomeHgaumm {design guidelines): MNpoOEKTHbLIA JOKYMEHT, B KOTOPOM MPUBOOATCH
KpUTEPUW NOBLILLEHWS HAAEKHOCTI MPOAYKLMU.

3.29 HenpepbIBHasA oUeHKa HaAeXXHOCTN NPU NPoeKkTUpoBaHUM (continuous design reliability assess-
ment): OBHOBNEHWE OLUEHKN HAaJEXHOCT HOBOW NPOAyKUWM OAHOBPEMEHHOD C pa3paboTKol NMpoekra v npwu
WCNbITAHU KOMMOHEHTOB 1 NOACUCTEM NPOAYKU ML,

3.30 FMEA wn cokpaweHue pexuMmoB oTka3zoB {FMEA and failure mode mitigation): MoeHTudpwkauwmn
KPUTUHMECKMX W/MNK CBA3AHHBIX C BE30MAcHOCTLHD PEXUMOB OTKA30B, WX MPWMWUH WM NOCNEeACTBWIA, OLEHKa
BEPOATHOCTK WMX NOABMNEHWA B COOTBETCTBAN C NpodiuNeEM UCMNONb30BaHKA W PECYPCOM MPOAYKLUN.

I puMedaHUE — ObbekToM YMEHbLUEHWA ABNAKTCA NPUMKUHEI U PEXUMBI OTKa30B G BbICOKOW BEPOATHOCTEIO U
THKeCTbo nocnegcTeMA. OdeHb NONE3HbIM WHCTpYyMEHTOM ONA aHanu3a peXXWMOB OTKAa30B NpoekTa ABMNAETCA aHanu3
fepesa HeWUcrnpaBHOCTER, KOTOPBIA ABNASTCA NOrMUSCKUM NpeacTaBNeHUEM PEXUMOB OTKa30B annapaTHbIX CPeacTs.

3.31 knoveBble KOMNOHEHTLI (key components): KOMNOHEHTLI, KOTOPLIE ABAAICTCH CYLLECTBEHHbLIMU
ANs JOCTVKeHWA Heobxoduvmor 3thdeKTMBHOCTW MPOAYKUMW 1 KOTOPble OLEHMBaNWCL W BbiBypanuce Ha
OCHOBE JOCTYMHbIX W BEINMOMHUMbIX TPEDOBAHWIA HAAEKHOCTH M YCITOBUA OKpYXKatoLen cpeapl

3.32 3aknwunTenbHbIA oTveT o HagexHocTu (final reliability report): CobpaHne meTof0B, ccnegoea-
HWWA, UCMbITAHUA, pe3yNLTaToB, OnbiTa, NONyYeHHLIX NOCNeACTBUA PEXUMOB OTKa30B, KPUTUYECKMX KOMMNOHEH-
TOB W MX UTOrOBOW HAaAEKHOCTH, AOCTUrHYTOE MOBbILLEHWE HAOEXKHOCTU, NTOroBas OLeHKa HaAeXXHOCTV 06 LeKTa
B Lienom.

MpuMeyaHune—OT4eT BIIOUYAET MHDOPMALMIO, KOTOPas AOTKHA UCNOMNb30BATLCH KaK UCTOMHUK MHchopMaLMu
ANs cchiNnoK, cooBLIeHUA U ABIIASTCH OTNPaBHOM TOUKCA ANA paspaboTky cnegyiolwei BEPCUM UM HOBLIX BEPCUA NpOAYK-
LMWH.

3.33 oueHKa HageXHoCTU NpoayKunM Npu 3ameHax (reliability assessment of product changes): OueH-
Ka HaJeXHOCTW NPV 3aMeHaXxX KOMMOHEHTOB NMPOAayKLUMIK B NpoUecce NPOEKTVPOBaHWA UM Npon3BoacTea

MpuMeuaHue — M3MeHeHNA HaOEXHOCTA NPOAYKLAM MOrYT BbiTe CNeOcTBUEM KOPPEKTUPYIOWMX ASHCTRUWA,
COKpaLLEeHWA 3aTpaT Ha NPOOYKLMIO WM M3MEHEHWA B NPOLECCe NPOUIBOACTBA.

3.34 HenpepbIBHbIE UCNLITAHWSA HA HagexHocTk (continuing reliability testing): VcnbitaHna Ha Hagex-
HOCTb HaxoAsWenca B NPOW3BOACTBE MApTUM NPOAYKUWKW AN MOATBEPXOEHWA HECHWKEHWA HaOeXHOCTW
NpoOyKUMW NoA, BO3AEWCTBMEM NPOLECCOB NPOW3BOACTBA MNW BONBLIOrO KONWYECTBA KOMMOHEHTOB HWU3KOTo
kadecTea.

3.35 anann3a otuyeTa 06 OTKa3ax cMCTEMbI M KOppekTUpylowmnx gencTeui (FRACAS) (failure reporting
analysis and corrective action system). Cyucrtema 3akpbiToro uvkna ans obecnedveHns NpocneXxnBaemMocTy
AeWCTBUIA NpoeKTa BNAOTL A0 ero 3aseplueHus.

MpuMmeyvyaHne — FRACAS — UCTOUHKMK UHpOPMaLMK 0f 3KCNNyaTaUMOHHBIX U 3KCNEePUMEHTaNLHBIX OTKa3ax
NPOAYKLMA, CBA3EHHOM G HOBLIM MPOEKTOM. AHANM3 MOXET MOMOYE BLIABMEHUIO PEXMUMOB OTKA30B B UCCNEAYEMOM NPOeKTe.

5
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3.36 cuctema (system); CoBOKYMHOCTL B3aMMOCBAZaHHbIX M B3aMMOLEACTBY LMY 0GHEKTOB,
[FTOCT P MCO 9000, ctratba 3.2.1]

MpuMeuaHuna

1 C noanumn HapeKHOCTU CUCTEMa JOSTKHE MMETh:
a} onpepeneHHylo Uenb, BelpaXeHHyo Yepes TpeboBaHua K hyHKLUMAM CUCTEMBI;
b} ycTaHOBNEHHbIE YCNOBWA 3KCMNYaTalMM U MCNONL30BaHNA.

2 CucTeMa UMEET MepapXUIEcKYID CTPYKTYPY.

3.37 komnoHeHT (component): 3neMeHT, paccMaTpyBaeMbIA Ha CAMOM HU3KOM YPOBHE aHanunaa cucTeMsl.

3.38 pacnpegeneHue {allocation): MNpouenypa, NpvMeHAeMas Npy NPOEKTUPOBaHWK c1CTEMbI (0B beKTa)
1 HanpaeneHHad Ha pacnpegeneHve TpeboBaHWPA K 3HAYEHVAM XapakTepucTVUK oBbeKkTa Nno KOMMNOHEHTaM U
noacucTemMam B COOTBETCTBUW G YCTAHOBMNEHHBIM KpUTEPWEM.

3.39 wHTerpupoBaHHoOe NOBbIWEHWe HagexHocTH (integrated reliability growth): MNMoBbiweHve Hagex-
HOCTW, AOCTUIHYTOE Ha OCHOBE 06beArHeHVA nHdiopmauMy aHanyaa, cnsiTaHuiA, paBodero NpoekTa v Apyrx
AaHHBIX W AENCTBWIA N0 MAEHTUdIUKAUMA W COKPALLEHWIO NMOTEHUMAanbHBIX PEXVMOB OTKa30B obbekTa.

3.40 nepemexarowminca oTtkaa (intermittent failure): OTkaz, KoToOpbIA HE MOXeT BblTb BOCCTAHOBIEH
KankObIM paz nocne TecTVpoBaHUA W MOABNAETCA CropagvHecku.

3.41 nosTopAwWwMiAcH oTkas {recurrent failure): OTkas, KOTOPbIA NOABNAETCH NOBTORHO.

3.42 enucok aerncTBUi (action list): Cnvcok, NnogroToBNeHHLIA AN BblAENEHWA AESACTBUNA, HEOBXOANMbIX
ANns obecneveHWs NoBbILIEHVA HAZEKHOCTH.

3.43 ycnoeue unu obpa3sey otka3a (condition or pattern of failure): Cnocob BbIABNEHNA HEKOTOPbIX
OTKAa30B.

3.44 ananunz o6ctoATenbcTB (circumstantial analysis): AHanw3 oBCTOATENLCTB, B KOTOPbIX MOSABMAKTCA
HeKOTOpbIE OTKa3bl.

3.45 akBMBaneHTHasA MHTEHCHMBHOCTb OTKa30B (equivalent failure rate): IHTEHCUBHOCTL OTKA30B KOM-
MOHEeHTa UNW 0bbeKTa, paccunTaHHas AN JOCTUMHYTOW UM Ha4EXHOCTA M COOTBETCTBYIOLLErNO Nepuoaa Bpe-
MEHW B MPEANONOKEHNW O MOCTOAHHOW MHTEHCHBHOGTW OTKa30B B 3TOT NepVoj BPEMEHM.

n pAMEYHaAHUE— I'IonyquHoe 3Ha4eHWe SKBUBANEHTHOA MHTEHCUBHOCTKU OTKA30B J0MYyCTUMO NPUMEHATE TOMb-
KO AnA BblgeN&HHOro nepnona EpeMeHn.

4 OcHOBHbIe NPUHUMUNbI

4.1 O6wWwKne nonoXxeHnn

OcHoBHbIE NPUHUWMGI NOBLILIEHWA HAOEXHOCTWM NpOAyKUMA COXPaHATCA Mpy oBHapyxeHWn cnabbix
MEeCT MpoayKUMM MNpK NPOEKTVPOBaHWK, aHanM3e U UCTbITAHUAX.

B nporpamme aHannsa noBbllUEHWA HAAEXKHOCTW Ha 3Tane NpoekTMpPOoBaHWA NPOBOAMTCA aHann3 Npoek-
THMRYEMOIA NPOAYKUMK ANA onpefeneHst cnabbix MecT cpeay KOMMOHEHTOB NPOAYKUWA 1 MX B3aMMOAENCTBUA
npy SKCNNyaTauny B 0XKMOAEMbIX 11 BO3MOXHbIX 3KCTPEMANbHbLIX YCMOBWUSAX OKPYKaIoLWen cpefbl. PesynsTath
aHanwza npoekTa HeobxoaKMO CPaBHMBATL C LenaMn 11 TpeboBaHnsaMN HAZeXHOCTV NpoayKUMK, a Anst Heob-
XOOWMbIX yNy4leHWA paspabaTtbiBaTh pekoMeHaauli. [na onpeaeneHys NoTeHUManbHbIX OTKA30B, yhylle-
HWA 1N NOBbILWEHNA HAAEKHOCTH NPYMEHASTCH MHCTPYMEHTANbHbLIA aHanus.

AHanua npoexkra He AOMKEH OrpaHWYMBATLCH 3NEKTPOHWKOW, MOCKOMbKY MEXAHWMECKWE KOMMOHEHTHI
TaKke nogsepXeHbl oTkazam. Mo 3Tol nNpudvHe Bonee NoOOXOOAWMM MoKazaTenem HageXHoCT/ SABNAETCA
BEPOATHOCTL Be30TKkasHOW paboTbl MMM BEPOATHOCTL OTKA3a, 8 He WMHTEHCMBHOCTL OTKA30B MMM NapamMeTp
MOTOKA OTKA30B, NMOCKONbKY OTKa3bl MEXAHMECKX KOMMOHEHTOB 4acToO He MOTYT BbiTb ONWMCaHbl MOCTOAHHOR
WHTEHCWMBHOCTbLH OTKA30B.

Jna BbiIABNEHMA NOTEeHUWanbHbIX PEXWMOB OTKA308, O0COGEHHO Tam, rAe aHanu3 ABNAeTCA CNWLLIKOM
CNOXHBIM WM MOXET MPUBECTW K COMHUTENBHLIM pel3ynbTaTamM, MOTYT MPUMEHATLCA BCe aHanWTWYecKue
MEeTObl HaAeXHOCTH. PEXXMMBbI 0TKaza, MMeLMe BbICOKYH BEROATHOCTb MOABNEHWS, YCTPAHSAT YITyHLWeHeM
NMpoEeKTa, a 3aTeM OMNPEAENST HOBYI OLEHKY HaJeXkHoCTU. TakiuM 0Bpasom, NoBblLIeHNe HaaekHOCTW 3adhuk-
CUPOBAaHO, a NPOABMKEHNE MPOEKTa 3aperMcTpUpOBaHO. AHaNM3 HaAZAEXHOCTW MPOEKTa OXBAaTbiBaeT TakkKe
BCTPOEHHOE NporpammMHoe o6ecnedyeH e 1 annapaTHO-NporpaMMHbIe B3aUMMOOSACTBUA,

B nporpamme NCNbITaHWA Ha NOBbIWEHWE HAOEXHOCTW ANA BbiABNEHUA CNabblX MECT W COBEPLUEHCT-
BOBAHWA HAZEXHOCTY CUCTEMBI, MOAYNA, MOACUCTEMbI UMK KOMMOHEHTA WCMOMNbL3YHTCA NabopaTopHbIe N
3KCNNyaTalWoHHbIe UCNbITaHWA. MoABNeHWe OTKa3a OOIMKHO OMArHOCTUDOBATLCH, MOCHe Yero AOMKHbI
ObITb BbIMOMHEHLI PEMOHT W/UNKM 3aMeHa, a 2aTeM COOTBETCTBYIOLLME UCMbITAHWA OOIPKHbI BbITh Npogon-
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#eHbl. OfAHOBPEMEHHO C UCMbLITAHUAMMK HeOBXOAMMO aHanW3MpoBaTk MpOLWNbIe 0TKasbl ANA Noucka nx
OCHOBHbIX MPWMYMH, a TakkKe AN ONpefeneHus, rae AOMkHb! BbiTh BKIOYEHB! B NPOEKT COOTBETCTBYOWME
KoppekTupylowe Mogudukaynm Mnu Apyrye npouegypbl, HanpasrfeHHbIe HA MOBbILUEHWE HALEeXHOCTH.
3T1a MeTogonornsa NPUMEHSIETCA Kak K annapaTHbIM CPeAcTBaM, Tak U K BCTROEHHOMY NROrpaMMHOMY
oBecneveHwio.

lMporpaMma NoBbILWEHWA HAAEXHOCTN ANA HEPEMOHTUPYEMbIX M HEBOCCTAHABNMBAEMbIX ODBEKTOB 1N
KOMIMOHEHTOB [OFDKHA TONbKo oGecnednsaTte NornyydeHue nocnefoBaTenbHbIX BbiGOPOK, KaXaas U3 KOTOpbIX
COOTBETCTBYET BOMnee BbICOKOW HAAEKHOCTW NPOEeKTa, YeM NpeabiayLuas.

4.2 MpoucxoxaeHue cnabblX MECT U OTKA30B

4.2.1 O61K1e nonoXeHus

Cnabble MecTa 06bMHO HEWM3BECTHBI, MOKA OHW HE NPOABATCA Yepe3 0TKa3b! MPK MCMNoNb30BaH WM NPOaYK-
unKn. OgHako crnaboe MecTo MoOXeT BbiTb CO30aHO HAMHOrO paHblUEe MOABMNEHWA OTKasa HenpegHaMepeHHOR
4ernoBeqeckon oWnBKoM B HEKOTOPOR onepauUu, BO3AEWACTBYIOLLEN HA SNEMEHT 1 Bbl23bIBAKOLLER YPE3MEDHDbIE
3KCNNyaTalUWOHHbIE HArpy3K1 MMM BOZAENCTBIA OKpYKalLWeR cpedbl, MMM HeaJekBaTHOE yXyaleH e KOMMo-
HEHTa, NpW KOTOPOM Ero NPOYHOCTb HE MOMET NPOTVBOCTOATH OXWOAEMOMY HAMPSKEHWO UMK KOMBUHALWK
HanpsxkeHWA. Cnabble mecta MoryT GbITh MPUCYLLLA MaTeprany UNK KOMMOHEHTY 3-3a Npouecca, He Haxoaa-
LLLerocs B MOFIHOM YrpaBreHum.

4.2.2 CuctemaTudeckue cnadkle mecTa

CuvcremaTtryeckre cnabble MecTa 06b/MHO MMEHT OTHOLLEHWE K NPOEKTY NpoayKUuMK, BoIBOpY KOMMNOHEH-
TOB, NPON3BOACTBEHHOMY NPOLUECCY WUNK aHanorM4HbIM npolesypam.

Konwn4yectso TMNOB cnabbix MECT 3aBUCKT OT:

- TOMHOCTUW creyndmKkalmi N OLUEHK 3KCMMyaTaUKMOHHBIX HaNpsKeHWA 1 BOZAEACTBUIA OKRYKaIoLLEeR
cpegbl, UNK YCIOBWIA MCMONS30BaHWA NpogyKuum {npoduns MCNonb30BaHMA NpoayKLMK);

- HOBW3HbI, CIIOMHOCTW UMM KPUTWHHOCTW MPOEKTa, NPoM3BOACTBEHHOM0 NMPoLecca 1Ny YCNoBWA 1 peXxin-
MOB 3KCNnyaTauunn;

- OrpaHWYeHNA, TAKWX KaK HeadeKkBaTHbIA MmacluTat spemeHn AN pa3paboTky MNK NpOW3BOACTBA, HeAo-
CcTaToK daMHaHcoB, owwbKkK Npy Beibope rabaputos, Maccsl UNK 3¢ EKTUBHOCTY,

- HABbIKOB M YpOBHA 0By4eHWA NepcoHana, 3aHATOro B NPOEKTE;

- PU13MYECKOro pasMeLleHNsl KOMNOHEHTOB, KOTOpOE MOXKET ObiTb NPUYMHON Neperpesa, UNK Npox3soa-
CTBEHHbIX AedieKToB.

CucremaTtryeckre cnabble MecTa MOryT NpUcyTCTBOBaTL B annapaTHbIX CPeACcTBax W B MPOrpaMMHOM
obecnedeHny 1 MMeTb LUKMPOKKE NOCNEACTBUA, MOCKONbKY €4MHCTBEHHAA NPUYMHA MOXET Bbi3BaTb NOABMNEHVEe
aHanorv4HeX cnabbix MecT Bo Bcex anemeHTax. KoppekTupyowme moavdpukauni, npegHasHadeHHse ans
yCTpaHEeHWA cucTeMaTMYeckx cnabbiXx MecT UNn yMeHsLWeHs BEROATHOCTMW WX NOSABMNEHWA, MOTyT BKIHOYaTb
OLINGKK, KOTOPbIE ABMAKTCH NPWYMHOW NOABMNEHWA HOBbIX CUCTEMATVNYECKUX CNabblX MeCT.

CucremaTtnyeckre crnabble MecTa MOTyT OTHOCUTENBHO MNErko aeHTUAMLIMPOBATLCA B MNPOLIECCe WCMbI-
TaHWA Aaxe nNpy HeGonbLKrx 0bbeMax BbIBOPKW, TAK KAK OHK NMOABMAKTCA BO BCEX UMW ¥ BONBLUMHCTBA CUCTEM.
Ob6aAzaTensHbIM YCNOBUEM ABASETCA TO, HTO YCNOBKA MCMbITaHWIA AOIMKHbI CNOCOOCTBOBATL BbIABMEHMIO PEXU-
MOB OTKa30B.

4.2.3 OcraTto4Hkle cnabkie MmecTa

OcraTouHble cnabble MecTa CBA3aHbl C HEKOHTRONMPYEMbIMK M3MEHEHWAMI 0B BEKTa UMM €ro KOMIMOHEH-
TOB. PaKTopbl, NpMBefeHHsIe B 4.2.2, TakKe CNocoBCTBYIOT NPOSBNEHWKY OCTATOMHbLIX CNabblX MEcCT, HO UX
BO3[ENCTBNE MOXET BbITb YMEHBLLEHO NyTEM 0BYYEHWA NEpCOHANa 1 KOHTPOINA KavecTsa.

OcraToudHble cnabble MecTa NPUCYTCTBYIOT TOMNBKO B annapaTtHbIx cpencreax. B otnuywve oT cuctemaTu-
YyecKknx crnabblX MEecT WX NOCNeACTBA OrpaHUHMBAOTCH BO3AENCTBMAMN HA OTAENbHbIE 3nemeHTbl. CyliecTt-
BEHHaA 4acTb CYLUECTBYHLWMX OCTATOMHbIX cnabbix MecT B 06bekTe MOXKeT BbiTh MOMHOCTLID YCTpaHeHa C
NOMOLLLI MPOBEPKK HA HAAEKHOCTb C OTOPAKOBKOW, OOHAKO OCcTaBLUMecA cnabble MecTa NpBOAAT K OTKazam
Jyepes cryyaliHble MHTepBanbl BpEMEHKM HA MPOTSHKEHW BCErO BPEMEHW X3HW oBbekTa. Niobol obLWmnpHbIA
pPEMOHT, 3aMeHa 1N MoandrKaLna BHOCAT PUCK NOABINEHNA OCTATOYHLIX CNabbix MecT.

OcrtaTodHble criabble MecTa o4eHb TPYOHO 06HapyXWTs B NpoUecce WCMLITAHWA, TaK Kak OHW NpUCYTCT-
BYIOT TONBKO B Manor gone npogykuun. [ina vx obHapyxeHwa MoryT TpebosaTeca 6onbluve obbembl BbIGOPKLA.
TNyywim cnocobom r3bekaTh OCTATOMHBIX cnabbix MecT ABMNAETCA 3aMTa OT OLWWGOK, UCMONb30BAHWE KOH-
TpONs KadecTBa (CTaTMCTVNYECKOro ynpaBneHsl NpoLeccaMi) v agekBaTHbIX orpaHuYeH i Npy NpoeKTUpo-
BaHuW. CnegyeT n2Berarts TEPMIHA «CRYYalHbLIA 0TKa3». Bpema NoaBnNeHWA oTkaza MOXeT BbiTb CRyYaiHbIM,
HO MpWYWMHA OTKa3a ABNAETCA AeTEPMUHMPOBAHHOR, AaXe ecnii Hel3BecTHa n3nKa npouecca, NpUBoAALLEro
K OTKa3sy.
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4.3 OcHOBHble NPUHLUMNLI NOBLIWEHWUA HAOEXHOCTH NPU NPOEKTUPOBaAHUK npoaykunn. O6wme
NPUHUWNBI pa3patoTKN HageXKHOCTH

B nporpamme noBbllLIEHNH HAZEXKHOCTW Ha CTALWW NPOEKTMROBaHWS NPoAYKUMN HEO6X04MMO NPOBECTM
aHanu3 npoekTa ANnsA onpefeneH s, BKMNoYaT NN HEeKOTOPbIE M3 ero KOMMOHEHTOB N WX B3anMOoaeicTBMsA
cnabble MecTa Npy paboTe B OXWMOAEMbIX 3KCMMyaTalWOHHLIX PEXMAX W YCINOBWSAX OKPYKatoLel cpeabl C NX
BO3MOMHBLIMW NpeAenbHbIMK 3Ha4eHsAMN, Pe3ynbTaTel aHansa npoexkTa JOMKHb CPaBHMBAaTLCS C UENAMM 1
TpeGoBaHWAMUK K HaOEeXHOCTN NPOOYKLUWK, HA OCHOBE KOTOPbLIX pazpabaTtbiBaloTca HeobxonymMble ANa ynydlwe-
HVYA pekoMeHaaunn. Ona onpefeneHna NoTeHUWanbHbIX OTKA20B, YNydWeHWA 1N MoBbleHWA HaLeXHOCTH
NPOBOAWTCH MHCTPYMEHTANbHbLIA aHaNN3 pacHeTHLIX HanpshKeHWA 1 cnabblX MeCT KOMMOHEHT C COOTBETCTBY-
IOLLIMMK pEXMMaMK OTKA30B.,

Bce aHanuTUYecKe MeTodbl HAAEXHOCTY NPUMEHMMbI AN NOBbILLEHWA HAAEKHOCTA Ha CTaguW NpoeK-
TPOBaHWA NPOLYKLMIW, BKMIOHAA WCTbITaHWS, ClieuyanbHO NpeaHasHaveHHble AN obHapyKeHWsa noTeHynans-
HbIX PEXMMOB OTKa30B, 0COBEHHO B TeX Cryqasx, KOr4a aHanns ABNAETCA CIWWLKOM CMOXHbLIM WKW MOXET AaTb
COMHWTENbHbIE pe3ynbTaThl. HalaeHHbIe PEXKMMbI OTKA30B WM MX NPUYMHBI, MMEICLLWE BbICOKYH BEPOATHOCTL
NOSIBNEHWS, YCTRAHADTCH MYTEM YNyHLWeEHUs MPOEKTa, Nocne Yero oL eHVBaeTCs HaAeXHOCTb NPOeKTNPYEMONH
npogykuuy. Takim o6pasomM, KOHTPOMNMPYETCA U PETVCTRUPYETCA MNOBLILUEHNE HAZEKHOCTH,

AHann3 HaOeKHOCTK NPOeKTa pacnpOCTPAHASTCA TaKKe Ha BCTPOSHHOE MporpamMmHoe obecnedeHue W
annapaTHOo-NPOorpaMMHbIe B3aMMOOAeicTBMA. KadecTBeHHble OLIeHKN HaaeKHOCTH TakKe JOIMKHbI OnpedensTh-
Csl NMpW BbINONHEHWW NpoekTa. CNMCOK AeACTBMN MOXKET BKMOMaTb MOEHTUWULMPOBaHHbLIE, HO HE MONMHOCTLID
nccnegoBaHHbIE PUCKW U MPUHATLIE, HO HE OLIEHEHHbIE PEKUMbI O0TKA30B, a TAaKKe M3BECTHbIE PEXUMbI OTKA30B.
CoKpallleHve KOnW4YecTBa NyHKTOB B 3TOM CMMCKE MOMXET pacCMaTpyBaTbCA KAk MOKasaTernb MOBbILUEHWA
HaOeXHOCTH,

4.4 OcHOBHbI€ NPUHUMNbI NOBbIWEHWA HAAEXKHOCTU HA CTAaAWUWN UCNbITAHWIA

B nporpamme noBbILIEHWA HAAEKHOCTW NabopaTopHbIe WK 3KCMNyaTauWOHHbIE UCTbITaHWA WCMOMNb3Y-
OTCS ANS BbIABNEHWA CrabbiX MECT M COBEPLUIEHCTBOBaHWSA HAZEKHOCTW CUCTEMbI, 0BOPYA0BaHNS, KOMMOHEHTA
1Ny aHanorndHoro obbekTa. MNpl 0BHapyKeHWUM OTKa3a LOMKHbLI BblTs NPOBeAeHsLl HeoBXoauMble AnarHocTuKa
1N PEMOHT, a 3aTeM WCMbITaHWA AOM¥HbLI BblTb NpofomkeHbl. OQHOBpEMEHHO OTKa3sbl MPOLLUMbLIX NCMbITaHWUA
LOMKHBI BbITh NPOaHaNW3MPOBaHbl AN BbIABNEHNS WX NMPWUYUHBI 1 pa3paBoTKi COOTBETCTBYIOLIEA KOPPEKTH-
pyoLLEd MogudinKaumMmM 1 OpyrvxX Npoueayp, NpMBOAALIMX K NOBbILWEHUD HagexHocTy. Takaa npoueaypa
NPUMeHASTCA ANA annapaTHbIX CPeACTB W BCTPOEHHOro nporpaMMHoro obecnedeHus.

MoBbILIEHWE HALEKHOCTI Ha CTAZWMW MCTbITAHWA 06bIMHO CBA3LIBAKT TOMNLKO C YMEHbLUEHWEM BO3AENCT-
BWUA cLCTEMATNYECKKX crabbix MecT. MNocnenosaTenbHOCTL COGLITUIA OT NEepBOHaYanbHOrO HaNWYMA cnatblx
MECT [0 WX yCTpaHeHWsa AN CUCTEMATUYMECKNX 1 OCTATOMHbLIX CrabbiX MEcCT NokazaHa Ha pucyHke 1.

PeuieHve o TOM, OTHOCWUTCA N OTKA3 B NPOLIECCE UCNbITAHWIA K KAaTeropiin A Wnu K kateropun B, oGbiMHO
NPYHMMAaeTcA cneaywmm obpasom;

- cucTeMaTUYECKME OTKasbl B MPOLIECCe WCMbITAHWA, CBA3aHHble ¢ Ge3onacHoCTbio, HeoBX0AUMO OTHO-
CUTb K KaTeropun B,

- CYCTEMATAHECKNE OTKazbl B MPOLECCE WCMbITaHWA, KONMHECTBO KOTOPbLIX MOMET BblTb YMEHbLUEHO C
Y4ETOM TEXHNYECKNX, DUHAHCOBLIX 1 BPEMEHHbBIX OrpaHWMYeHWA, Takke HeoBX0OMMO OTHOCWUTL K KaTeropuin B;

- cUCTEMaTWUMECKWE OTKa3bl B NpoLlecce UCMbITaHWIA, He CBAZaHHble ¢ Ge30nacHOCTLIO, Tpebyolme nepe-
NPOEKTVPOBAHWNS CINOXHOMO 06LEKTa C CYLWECTBEHHOW CTOMMOCTLIO W 3aepKKaMy BbiNONHEHWS NporpammMbl,
HeobX0JMMO OTHOCKTDL K OTKa3aM KaTeropin A,

- OTKas3bl B MPOLEcce WCMbITAHWA, KOTOPble pelleHo CUTaTh OCTATOMHbIMKM, HeobXoaumMo OTHOCUTL K
KaTeropun oTkazos A.

pynna NpyHATWA PELEHWsT O KaTeropuy oTKasa 06blMHO COCTaBNSAETCH W3 NepcoHana YnpaBreHWs
NPOEKTOM, HaAEXKHOCTbBIO WM NMPOrPaMMOi,

Mpw knaccudmkaur Mogudrkaumia HeoBxXoOMMo NOMHWUTL O CriedyoLleM npegocTepexeHn. YacTteim
ABNAETCA KeNaHWe B TeYeHWe nporpaMmbl NMOBLILLEHWA HAAEXHOCTY 06bABUTL 06 yCenelwHoM onpegeneHmnm
MEeCTOMNoNoXeHWa oTkaza. OYeHb BaXKHO NPOBEPUTL NOABNEHAE OTKa3a MNP WCMbITAHWAX He TOMNbKO B TeX ke
CaMblX UCMbITATENBHLIX YCMOBMAX, B KOTOPbLIX OTKa3 NPOoW30LUEN, HO TakXe yMecTs cnocobeTeyolLne dhakTops
npeabloywmnx YyCnoBuiA CnbiTaHniA. [pyroi dakTop, KOTOpbIA Takke SOMkKeH BbiTh TWATEeNsLHO UCCNenoBaH,
3TO BO3MOMHOCTb TOTO, 4TO MOZWWKAL WS CO3LaeT APYrOi PEXUM OTKa3a, KOTOPbLIA He MOXET MPOSIBUTLCS B
npouecce WCMbITAHUA; LOMKHbLI MPUMEHATLCA LOMONHUTENBHLIE UCTbITaHWA ANnA 0BHapyKeHWa BO3MOMKHbLIX
PEXMMOB OTKaz0B. HeoBxogMmMo MOMHWUTL, 4TO MOgMMUKALMAM TakkKe COOTBETCTBYET CBOA WHTEHCWMBHOCTb
OTKa30B.
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MNpouete NoBLILLEHWA HAASKHOCTH TonbKo PEMOHT 3NeMeHTAa
Cuctematnyeckoe cnaboe Mecto OcTaTtoyHoe cnaboe MecTo
L
CucTeMaTU4ECKUIA OTKAS OcCTaTouHLIA OTKA3
¥
PeMOHT unu sameHa. PemoHT nnu 3ameHa.
Tekylyue 0TKa3bl UISHTUHHEID Tekylume OTKa3bl UASHTUYHOM
TWNa BO3MOXHbI TUNA HEBO3MOXHHI

Kateropus oTkaaa

CHU¥EHWe UHTEHCHEBHOCTH
0TKasa nog geicTBuEM
KOpPeKTUPYIOLLei
MoguprKaLmm

¥

lNoBblleHWe HAAeXKHOCTU HeT noBbIlWeHUs HaaeXHOCTH

PMcyHOK 1— CpaBHeHwe npouecca NOBbIWEHWUA HaAEXHOCTU WU peMOHTa

MporpaMma NOBbILLEHVS HALEKHOCTY ANs HEPEMOHTUPYEMBIX M HEBOCCTaHaBNMBaeMbIX 0B HEKTOB MK
KOMMOHEHTOB (pacxoayemble 06beKTbI, pakeTbl) AOIPKHa 06ecnevrnBaTh NocnenoBaTensHoe Nony4yeHe name-
HEHHbIX BbIBOPOK, KaXaas 13 KOTOPbIX COOTBETCTBYET BoNnee BbICOKOWM HAaAeKHOCTW NPOeKTUpYeMoro obbekra.

KMcnbiTaHWA Ha NOBbILLEHWE HaaeXHOCTN NporpaMMHoro o6ecnedeH s He 3aBUCAT OT PU3NYMECKOR cpeap!
{Hanpumep, TemMnepaTypbl U BRaKHOCTK), HO MOTYT 3aBUCETL OT APYrMX YCNOBWA (HanpuMep, UCNonb30BaHA
1 COMpPOBOMOEHWA) W He 3aBWCAT OT pa30pakoBkM HagexHocTM., OOHAaKo OUEHKW NokazaTeneid HageXHOCTW
NporpaMMHoro obecnedeHnst MoryT BbiTb NONYyYeHbl TOMNLKO HA OCHOBE HabnioAeHWA NporpaMMHbLIX CPeaCcTs
npy paboTe UCNbITYEeMbIX WM IKCNNyaTRYEMbIX annapaTHbIX CPeACTB, MPOrpaMMHOrO BbIMONMHEHWA KOAMPO-
BaHWA, MOHWTOPWHIa W PerncTpaunin otkazos. CnefoBaTensHO, Ha MoBbILEHe HAAEXHOCTW NMPorpamMmmMHOro
oBecnedeHVs Bo3oeACTBYeT CNOCOBHOCTL UCMbLITAHWA BbIABNATL cnabble MecTa B Xo4e BbiNONHEeHWA nporpam-
Mbl, [O3TOMY TaKle NCMbITaHWA SOMKHbI BbiTb HACTONbBKO BCECTOPOHHNMMW, HACKOMNBKO BOZMOMHO, W BKIDHATL
BCe crneyndinHeckne 1 HenpeaBuaeHHbIEe YCNOBWS, KOTOPbLIE MOMYT BOZHWKATL NPK UCMONbL30BaHNK,

4.5 NnaHMpoBaH1e NOBbLILIEHUS HAAEXKHOCTW M OLEHKAa [OCTUrHYTON HAAEXKHOCTH Ha CTaguU Npo-
€KTUpOBaHWUs

4.5.1 O61K1e nonoxeHus

Tak KaKk napamMeTp NOTOKa OTKA30B UCMNbITYEMOro 06 beKTa yMeHbLUAeTCA Nocne yerneluHoi moandimkaum,
MEeTOAbl OUEHKA MIHOBEHHOWM WHTEHCMBHOCTW OTKA30B, 3KBUBANEHTHOW WHTEHCUBHOCTM OTKasoB, NapameTpa
NnoToKa OTKa30B, BEPOATHOCTW OTKa30B Unin MTBF, koTopble npeanonaraoT NapaMeTp NoToKa 0TKA30B NOCTO-
SIHHBIM, HE OOMYCTWMbI B NPOLECCe NOBbIWEHWS HagekHoCTK, OOHaKo B KapKOOW TOUKE BBEOEHWS yrydLIeHNT
KOHUEMNUWA NOCTOAHHOTO 3KBUBAMNEHTHOrO NapamMeTpa noToKa OTKa30B (MHTEHCUBHOCTW OTKa30B) MOXET Npu-
MEHATLCA.

HactoawwiA cTaHgapT BblgensaeT NpUHUMNLI MaTEMATUYECKOrO0 MOAENMPOBaHWA ANA OUEHKWN SOCTUIHY-
TOrO MOBLIWEHWA N NPOEKTUPYEMORA HagekHocTW. COOTBETCTBYIOWME METOAbl MOTYT WCMONbL30BaTLCA MpK
MNaHYpOBaHWK NPOrpamMmM ynyqLWeHWsl HaLEeXHOCT Ha OCHOBE MOACHETa OUEHKWM KONMMYECTBa W BaXKHOCTW
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npobnem B crvcke OeWACTBUA, a Takke W3MeHeHWA NpoeKTa WNK BpeMeHW, HeobxoOnmoro Ana AoCTKeHWA
YKa3aHHOW LEenuy HageXHOoCTH.

4.5.2 MoBbIWeHWe HAAEXXHOCTU Ha cTagun paspaboTku/NpoekTMPOBaHUA NPoAYKUWK

OueHka NoBbILLEHNA HAOEKHOCTU OTHOCWTENBHO NPOCTa Ha cTagunn pa3paboTki/ NpoeKTMpoBaHnA Npo-
OYKUMW, NOCKOMbLKY YNyHYLIEHWA NPOEKTa NPOCTO OLEHWTbL. [TnaHnpoBaHWe NoBbILLEHWA HAAEKHOCTW Ha CTagu K
NPOEKTVPOBAaHWA OYeHb NOXOXKe Ha MNaHWPOBaHKWe NMOBbILWEHWA HAOEKHOCTH Ha CTag WKW UCNbITaHWA. MNnaHupo-
BaHWe BKMKYaeT HabnwaeHe 2a KONWHECTBOM AEWCTBWIA 1 BbiMNONMHeHWeM TpebyeMbiX M3MEHEHWI B NPOEKTE
ANA AOCTMXKEHWS HeoBX0AMMOro NoBLILLEHWS HaOEKHOCTW., DTO BbI3BAHO TEM, YTO MOBLILUEHNE HaLEXHOCTH
Ha OCHOBE aHanM2a W yny4lweHWA NpoeKTa Ha CTaguW NPOEKTVPOBaHWA NMPUBOAWT K TEM e pe3ynbTaTam, YTo
1 3annaHyYpoBaHHbIE WCMbITAHWS HA NOBbLILIEHWE HAAEKHOCT. 3TO NPOUCXOAMT MOTOMY, YTO NOTEeHUManbHbI e
PEXMMbI OTKA30B MMM WX NPUHKHbI, KOTOPbIE ABNAKTCH MCTOMHMKOM BbICOKOTrO pUCKa, MCCNenyoTCA NepBbiMU.
AHanorn4Ho, NpY UCMbITAHWAX PEKMMbI OTKa30B, KOTOPbIe ABNAKTCA Haubonee BEPOATHLIMW, MCCReayrTcA
nepsBbiMKU. Takum 06pasoM, pexKrMbl OTKAa30B MCCMNeyeTCA XPOHONOIMHECKW B COOTBETCTBMM C BEPOATHOCTbLID
N OTBETCTBEHHOCTLH WX MOSBNEHWA B NPOEKTE W UCMNbITAHWSX.

MopenvpoBaHWe NoBbILIEHUA HaJeXHOCT OCHOBAHO Ha WTOTOBOM YMNyMLUEHW NPOEKTa B pesynbraTte
aHanwza. [o3ToMy MoZens Y4UTLIBAeT KONWYECTBO W CTeNeHb yNyqLlWeHWn npoekTa. PesynsTatomM siBnseTcA
KprBasl, NpeACcTaBNALAsA BEPOATHOCT: Ge30TKazHON paboThl, COOTBETCTBYHLLYH pe3yNbTUPYHOLLEN 3KBMBA-
NEHTHOW WHTEHCUBHOCTKA OTKA30B B COOTBETCTBMM C 3TanamMu NOBbILWEHWA HAaAEXHOCTW. 3Ta KpMBas MOXET
ObITb anNpPOKCHMMPOBAaHA CTEMNEHHOW KPWBOW ANS 3KBUBANEHTHOW WHTEHCMBHOCTM OTKA30B TaK e, Kak 370
Aenanock 415 NporpamMMbl UCMbITAHUIA Ha NOBbLILLEHWE HAAEXHOCTY.

Ha pucyHke 2 nokasaH naeanvnsnposBaHHbIA rpadiuk 3TOM KpWBOW ANA NNaHWpoBaHWA NOBLILLEHWA HAOEX-
HOCTW Ha CTazauK NPOEKTPOBAHWUA NPOOYKUMK.

HauanbHoe 3nauenme A;

I'--...L

e 3 et — —

MHTEHCUBHOCTL OTKA308B MINA
2>  HWHTEHCUBHOCTbL ONacHOCTH

=
g
o

2

mb—_—_————

N S —
hp—_——

3 4
Konu4ectso yny-weHnia npoexra

PucyHok 2 — 3annaHupoBaHHOe yNyMWeHUe (CHIBKEHUE) SKBUMBANEeHTHOW UHTEHCUBHOCTU OTKA30B

Mo ocu abeuce oTNOXeHb! Nepruoabl BpeMeHW 00 YNyHLWweHUsa npoekTa. MNonHoe Bpems - 3T0 BECh Nepvos,
MPOEKTPOBaHWA,

[na npoMbilNeHHbIX 06beKkToB BbiBaeT HEOGX0AMMO NpesACcTaBNTL HAZEKHOCTb 1 yNydlleH e/ MoBbILWe-
HWE HaZEeKHOCTW C NOMOLLBID BEPOATHOCTM 6e30TKazHOW paboThl 3a ykazaHHbLIA Nepuos, BpeMEHW, HanprmMep
3a rapaHTWAHbLIA Nepyrogd N BPeMsl BbINOMHEHNA 3agaqn. 310 ocobeHHo BaXHo ana notpebuTtenel, korga
MPOUEHT OTKa30B 03Ha4yaeT MPOLEHT MpooyKUWM, BOZBPaLLEHHOW ANSA PEMOHTa 33 rapaHTUWHbLIA Nepwos.
YnyulieHve 3TOro NnokasaTtens HafeXHOCTY TaKke o4eHb yA06HO ANA NpoAyKUUK, BKIHDYao LR 1 MexaHu4ec-
KWe yCTPOWCTBa, W 3NEKTPOHWKY, 3annaHWpoBaHHOE MOBLILUEHWE HAOEXHOCTA MOKET ObiTb NpeacTaBneHo
rpadpyeckyM aHanorMMHO PUCYHKY 2, 3@ WCKNOHEHWEM TOro, YTO MapameTpoM B AaHHOM Chyyae sIBMAeTCH
BepoATHocTb BeszoTkazHon pabotsl (TOCT P 51901.18), 3101 rpadivik npecTaBneH Ha prcyHke 3.
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KonuuecTBO yny4lIeHWid NnpoekTa
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PUcyHok 3 — 3annaHuMpoBaHHOe ynyvleHne BepoATHOCTH Be30TKasHo paboThl

4.5.3 NoBbIWeHWe HAQEXHOCTU B X04€ NPOrpamMmMbl UCNbITaHMA

TouHocTb Noboro MeToaa OLUEHKM Ha4eXHOCTV NO pe3ynbTaTam WCTbITaHWUIA 3aBUCUT OT TOrO, HACKOMNbKO
3@ deKTUBHbI NpoUenypbl MOHUTORWHIA W perucTpauny oTKasoB M HapaboTok. B 3TOM OTHOWEeHWW AaHHble
naBopartopun 0BbI4HO Bonee HAJEXHb!, YeM JaHHbIE IKCNNyaTauni UK « HeoUUManbHbIX» NporpamMm 1crbl-
TaHWA,

HawnBonee BnnAaTenbHbIMK hakTopamMmin NabopaTopHbIX MCMNbITAHWA ABAAKTCA NPYHATAA NOCNEeA0BaTENb-
HOCTb WCNbITAHWIA W NpeAenk! YCROBWI OKPYKaloLWen cpedbl U 3KCcrnyaTaloHHbIX HAarpy3okK, a Takke X CBA3b
C YCNoBMAMY MCMNONb3oBaHWA. [NoABNeHWe OTKA20B B NPOLECCE WCNbITAHWA 3aBUCUT OT TWNa W BEMWYMHbI
NpUKNagblBaeMbiX HANPSHKEHWI, MO3TOMY Nony4eHHaa MHTEHCMBHOCTL OTKA30B 1 KAYECTBO OUEHKW HA4EeKHOG-
TV 33BWCAT OT KA4YECTBa Nporpammbl UCNbITaHWA. [No 3ToR NpudrHE HEOBXOAMMO YyAENATL 0cO0B0E BHUMaHWE
TOYHOMY NPEACTABNEHWMID HAMNPSPKEHWI, BOZHUKALWMX B peansHoi ¥uzHn {(MOK 60300-3-5, [1]). Mogenwvpo-
BaHWe He AOMKHO UCMOoNb30BaThCs, 8GN MMEHTCH COMHEHWS OTHOCWUTENLHO CTEMNEHW ypaBneH s NpoLeccom
ncnbiTaHuia. OaHako, AaXe ecni ynpasBneHne ABNAETCA HeAOoCTATOMHbIM 1 MOAENMpOoBaHMe AOIMKHO BbiTh
OCTaBNEeHO, NPOLECCHI COBEPLUEHCTBOBAHWSA, ONCAaHHbIE B HACTORALLIEM CTaHAapTe, Bcerda by oyT 3aBepLuaTsCs
NOBbIWEHNEM HAASKHOCTW. [TporpaMMa AOMKHA BbIMOMHATLCA, JaXKe €CNW KONWYECTBEHHbIE pe3ynbTaTtkl He
MOryT GbITb MONy4eHsb.

Kpueas 7 Ha pucyHKe 4 ABNAETCA CrAaXMBaOLWEN KPWBOW CTYNeHYaToro rpadivka HakonneHHore 4ymuena
nepsbIX OTKA30B, KaXgoro Tuna cnabblXx MecT CUCTEMbI B 3aBMCMMOCTI OT BpeMeHW UCMbITaHWA, 3Ta Kpusas
ABNAETCA IKCNOHEHUMANBLHOM 1 OTpaXaeT KOHeYHoe YMCNO TMNoB cnatbix MecT cucTembl, Kpusaa 2 cooTeeT-
CTBYeT OCTAaTOYHbIM OTKa3aM B 3aBMCKMMOCTW OT BpeMeHW HabnofeHwid. 3Ta kprBas ABNAETCH NMHERHOM nocne
OKOH4YaHWA neproga npupabotku. Cymma kpuBbix 1 1 2 gaeT kpusyo 3 (BCce yMECTHbIE OTKa3bl), UMELLYIC
TEeHAEHUWIO K NTMHEeRHOCTI Ha KoHUe. [10406HbIe COOTHOLWEHMA ANA CUCTEMATVMECKOTO 0TKa3a MOryT NOABMATH-
CHl, €CNY KOPPEKTUPYOWAaa Moaudivikauma oTcpodeHa vunu aenaetca HeaddeKkTUBHON.

XapaKTepuCTVKN, COOTBETCTBYIOLLME KPMBLIM, M300pasKeHHbIM Ha pUCYHKE 4, COOTBETCTBYICT cneayio-
UMM YCNOBUAM:

- nepvog NnpMpaboTKK UCKNoYeH (B NPOTVBHOM Cry4ae MMenach 6bl HENMHERHOCTL B HAYane KpvBon 2);

- B NPOLIECCE BbINMOMHEHWSA NPOrpaMmMbl MOBLILLIEHAA HAAEKHOCTY HE NOABNAKTCA HOBbIe cnabble MecTa
CYCTEMbI, HANPUMER, NPKU PEMOHTE WK MoaUUKaLMK;

- OTCYTCTBYIOT OTKa3bl, BbI3BAHHLIE HOPMANLHBLIM UKW NPUEMNEMBIM U3HOCOM;

- YCINOBUWA OKPYKatoLLed cpefbl, pexMbl paboTsl W rnyBrHa TECTMPOBAHWMA OCTAKTCA MOCTOAHHLIML B
npouecce nporpammebl. [IloBGoli UMkn B nognporpamMmme WCnbITaHWiA ormkeH BbiTe KOPOTKUM M COrNacoBaHHbLIM,;

- BPEMS VCMNbITAHWA TOYHO KOHTPOMNWPYETCA.
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HakonneHHoe KONMYECTBO YMECTHbIX OTKA30B

HakonneHHble YMECTHbIE HapaﬁOTKH

KpuBas 71— nepBbii OTKA3 KEKOOMO TUNA CNabblx MECT CHCTEMBI,
KpuBas 2 — OCTATOYHLIE OTKA3LI;
Kpueas 3 — obwwme oTkasbl Tu 2.

PVIC}/HOK 4 — YMeCTHbIE UCNbITATENBHBIE UK aKcnnyaTalMOHHbIE OTKAa3bl BO BPEMEHW

5 AcneKTbl MeHeg¥XMeHTa

5.1 O6LWmMe nonoKeHun

MeHeKMEeHT JOMmKeH YCTaHOBWTL Npouesypbl ANA MAaHWPOBaHWA 1 BbINMONHEHWA MPOrpaMMbl NoBbILLIe-
HWA HAZEXHOCTW W BaXHble CBA3WM MEe¥Oy VCMbITaTeNbHLIMY AeACTBUSAMY U OTBETCTBEHHOCTLIO 38 KOPPEKTU-
pytowme mogudukaun. CooTBeTCTBYOWME pekomeHdauunn npnesegeHsl B FTOCT P 51901.2

Mpw BbicOkMX TpeboBaHWAX HAOEXHOCTW M KOPOTKOM BpemMeHM pazpaboTKv NpooyKuMW HEeBO3MOXKHO
CHaJana npoeKkTMpOoBaTh NMPOAYKUMWIO, 8 3aTeM WCNbITLIBATL 88 HA HAAEKHOCTb. [03TOMY KadecTBO NPOEKTH-
pyeMO NPOAyKLUMK, KOMMOHEHTOB 1 MPOWM3BOACTBEHHLIX MPOLECCOB OOMKHO CO34aBaThLCA B NMPOLECCE NPOeK-
TuposaHua. lMpun nNposegeHWM aHanu3a W WUCMbITAHWA NOTeHUWanbHble MPobneMbl U pPEXMMbl OTKa30B
HeoBXxoaMMOo MAeHTUWMUMPOoBaTb, BeEpUdMUMPOBaTL, NMPOAaHaNM3NpoBaTh W MPUHATE MO HUM pelleHne (o
BHECEHUW W3MEHEHWI B NMPOEKT).

lMpouecc NoBbILWEHNS HAAEKHOCTI BKIMHCHAET KNAaCCKMHECKYH KOHLEMUMKD NOBbILLEHWA HALAEKHOCTW, Koraa
NPOAYKUMA BbiMyLEHA HA PbIHOK UMW HanNpaBneHa B 3KCMNyaTauuie, HO TMaBHbIA akUeHT AenaeTca Ha AecT-
BWSIX MO MOBbLILUEHKH HAAEXHOCTW [0 Ha4ana nNpow3Bo4CcTBa NpoAyKUMKA.

Ina vHdopM1pOBaHMA O COCTOAHKM HAAEKHOCTM OTHET MO NPOUECcCy NOoBbILLEHNA HAAEXHOCTW Hanpas-
NAT PYKOBOACTBY 1, ECNW 3TO NPEAYCMOTPEHO KOHTPAKTOM, 38Ka3ulKy. TakoW OTMET BKIOMAWT B KaXblA
NPOMEXYTOYHBIM OTHET MO MPOEKTY MPK KaXJ0M BblMyCKe HOBOro NpoekTa 1 NOAroTOBKe MPOWM3BOACTBA ANA
Kakgoro onbiTHOro ofpasua. OT4HeT OOIMKeH BKMHYaTbh NpoekTupoBaHve Oyaylweld HageKHOCTW Ha OCHOBe
aHanwWza WcnbITaHUA, 3annaHMpoBaHHbIX AEACTBWA YNYyHLIEH WA U NOCNeACTBUA TaKMX AeNCTBIIA B NpeabayLLmX
npoekTax. Takol Noaxon NO3BONAET HA PAaHHWX 3Tanax obHAPYXWTb BOZMOXHbIE PAZMWUHMA MEXIY NPOEKTH-
pyeMOW HaOEeXHOCTLH 1 LIensiMU MO HAaAEKHOCTWM ANsl NpogyKuui. B crnyyae cyllecTBEHHOro pacxoXaeHWs
MOXHO BOBpems [06aBvTb pecypcbl. OoHako HeobXoaKMO NMOAYEpKHYTb, HYTO NPOEKTUMpyemasl HageXHoCTb
OCHOBaHa Ha 3annaH1poOBaHHbLIX AeACTBUAX YMyHLWIEHWS W WX paHee BbIABMEHHLIX nocnencTeuax. Ecnu yucno
3annaHWpoOBaHHbIX AeACTBMIA COKpalLeHo, HanpuUMep, 13-3a HeJoCcTaTka BPEMEHW WM PECYPCOB, TO HENb3A
OXAAaTb MPOEKTUPYEMOrO MOBLILLEHNA HAAEeXHOCTH.

Heobxoa Mo OTMETWUTb, MTO OERCTBUA, KOTOPble UMENK onpedeneHHble NOocnefcTBUA B NMPenbiayLumx
npoekTax, HeobAzatensHo ByAyT MMEeTb Te e camble MoCneACcTBMA ANA HOBOrO npoekTa. Kpome Toro, Mornu
M3MEHNTbLCA TEXHOMOMAA, rpynna NPoeKTUPOBAHKA WM PYKOBOAWTENb NpoekTa. MoCcKONbKY KOMMaHWA WMeeT
ONbIT NpeabiAyLLEro NPOeKTa, MOXHO 0XAaTh, YTO HAAEXHOCTb B Ha4Yane npolecca NPoeKTVPOBaHWA HIBKe,
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TaK Kak Mepsble OTKAasbl NPOWE YCTpaHUTL, YeM nocnegHve, OOHako ANns OOUHAKOBLIX AEACTBUA HeNb3d
OKNOaTh OAMHAKOBLIX NOCNeCTBUIA ANA HOBOMO U CTAPOro MPOEKTOB,

5.2 MNpoueaypbl, BKNOYaOWME NPOLECcChl Ha CTaguW NPOeKTUPOBaHWSA

Ha pucyHke 5 cxeMaTUdecKn M3oBpankeHs! NpoLeaypbl YNPaBNeHns Ha cTagui NpoeKTUpPOBaHWA

NOArOTOBKA KOHTPOINb PEMACTPALIUA

[MnaHupoBaHue. MOHUTOPHHI 2PEKTMBHOCTM. HokyMeHTHpOBaHKHe K
XpaHeHWe AOKyMEHTaLMK.

OB6yuyeHue nepcoHana. O6HapyxeHwe, AWArHOCTHKA U O6parHan cBA3b, YUET K
PEMOHT 0TKAa3a. MOHWTOPWHT MOBBILLIEHWA
HaAeXHOCTH.
YeTaHOBNEHNE CBA3CH Knaccudukauma o0Tka3os. MpoMeskyTOHHLIe
W 3aKNKMUTENbHbIE
OTUETHI

MccnegoBaHue oTkasa u

KOppexTUupyrowan
MoaucbuKauna.

MaTtemaniueckoe
MOZenMpoBaHue

PucyHok 5 — O6Lan CTPYKTYpa NporpaMmel NOBLILLEHWS HAOEXHOCTH

Mpw MNaHWpoOBaHWW Liened 1 NporpaMmebl (CM. pazgen 6) gonmkeH BeiTh NpesycMOTPEH Nepuog, NoaroTos-
KA. 3TO NO3BONMAET BCEMY MEQCOHarNy O3HAKOMWUTLCA C WCMbITYeMbiM 0B0opyaoBaHuemM 1 oduuMansHeIMU, 1
HedopMarnbsHLIMA CBA3AMU MEXAY UCMbITAHUAMK W NPOEKTHBIMK AeAcTBMAMK (cM. 5.3). TpebosaHWA K UCnbI-
TaHWAM onucaHbl B 8.4, knaccudurkauma oTkazos — B 6.4.4, a koppekTipyowaa mogudnkayma — B 68.4.8. 31w
TPW NpoLUeaypb! 13obpakeHsbl HA pyUcyHKe 5.

MaTtemaTndeckoe MOOenMpoBaHWe ONA NPorpaMmbl MOBbLILWEHWA HAAEXHOCTW Ha cTaguu paspaboTt-
K/MPOEKTPOBaHWA NMPOAYKUMM MOXET BbiTs HAa4aTo, Kak TOMLKO MonyveHa WHQopMaUuWsa OTHOCUTENBHO Ha-
YanbHOW HAAEKHOCTY NPOAYKUMA U YCTaHOBNEHA LEeMNb HAAeXHOCTH.

MartemaTudeckoe mogenvposaHuve (cM. 6.4.9) Ana nporpaMmbl UCTMbITAHWA HA NOBLILIEHWE HAOEKHOCTHN
He SOIPKHO HAYMHATLCA, MoKa He NPOM30LWIIO CTAaTUCTUYECKN 3HAYMMOE KONMYeCcTBO 0TKaz08. YUTobbl n3bexaTtb
MONy4YeHWA NOXHbLIX pe3yrNbLTaToB, MOAENVPOBAHWUE HE JOIMKHO NPUMEHATLCH, ecny TpeboBaHWa Modeny He
BbIMOMAHATCA,

PerncTpaums oTKasos, BbiABMNEHHbIX HA UCMLITaHWAX, COCTOUT MO CYLLECTBY W3 eXeaHEBHON AeTansHOoN
pervcTpauunn, oGpaTHOW CBA3M C NPOLECCOM NPOEKTUPOBaHWA 1 Nonb3osaTtenem (cMm. 6.4.12).

5.3 BzaumoaenAcTBMA N 06MeH MHhopMaLMei

VIH>xeHep No HageXHOCTV SOMKeH NUYHO paspaboTaTh KOppeKkTUPYLW e MoaMd MKaLMKW, HAaNpaBNeHHbIe
Ha ycTpaHeHwe cucTemaTudecknx cnabbix mecT. OH JOMKeH NOAAEmKMBATL TECHYIC CBA3b C NepcoHarnom,
3aMHTEpPECOBaHHbLIM B MHdopMaUuuK 06 0TKasax, W ¢ NiuamMy, OTBETCTBEHHLIMW 3a YCTpaHeHWe cucTemaridec-
KX cnabbix MecT.

OCHOBHbIE MCTOYHWMKW AaHHbLIX 06 OTKasax:

- MHdOpMaU KA NocTaBLUMKA;

- @aHanwa 1 MogenMpoBaHKe;

- YCKOPEHHLIe WUCMLITaHWA Ha HaOEeXHOCTb, WCMbITaHUA NpW CTyNeHYaTon Harpyake, dopcyMpoBaHHble
WCNbITaHWA Ha gonrosBedHocTs (HALTY);

- NCMbITAHWA HA NOBbILIEHAE HAaLEXHOCTH;

- OTOpaKOBOYHbLIE UCTIbITAHWMA Ha HAOEXHOCTb;

- nogTBepXaeHe HaZeKHOCT,

- KBANU@UKALWOHHbLIE UCNLITAHWA HA BO3AEWCTBWE OKpYKatoWwen cpefbl;

- NPNEMOMHbBIE WCTbITAHWS,

- BKCNNyaTauWoHHbIE NCMbITAHNA;

- IKCNnyaTauws;

- AaHHble 06 aHanor4yHoM obopyoBaHMK.
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VcnbITaH1A Ha NOBbIWEHWE HAZEXHOCTW (B COOTBETCTBUK C UX LeNbo ) ABNAKTCA Hanbonee CyLLEeCcTBEH-
HbIM MCTOMHWMKOM HeoBXoAKMbIX AaHHbIX. B npouecce 3TWX MCMbITAaHWA YyCTaHABNVBAKOT B2AUMOCBA3b MEXOY
COBOKYIMHOCTBH AaHHbIX 1 YCIOBUAMMW OKPYXKAICLLER cpedbl. [lpyrie MCTOMHWKA MOryT oBecnednBaTs NonesHyHo
nHdpopMau Mo ANA YCTAHOBMNEHWA KATEropyiA OTKA30B, HanNpyUMep OaHHble 06 aHanorvdHoM oBopyaoBaHuK.
KomMnboTepHbIA BaHK 4aHHLIX C MOMCKOM W COPTUPOBKOA JAHHLIX AAET BO3MOXHOCTL CONMOCTaBNATL NOA0OHbI e
BUAObI OTKA30B W3 PA3NWUHHbIX NCTOMHWKOB.

OBnacTi OTBETCTBEHHOCTU, B KOTOPbLIX HEOBXOA WM KOHTPOMNb UCNOMHEHWS, MOTYT BKMHOYaTh!
NpoEKTUPOBaHWe W pa3paboTKy;
MOCTaBLIWKOB KOMMOHEHTOB W cybrnoapaaquKos;
KOHCTpYKTOpCKUe 610po;
- cneyydprKaumum;
NnaHKWpoBaHWe NPoM3BOACTEA;
W3roToBNeHne;
- oTOpaKoBKy Mo HaAEXHOCTW;
- NMPHMEMOMHbIE NCMbITAHNS;
- TeXHWHECKWe WHCTPYKUMKA U PYKOBOACTBA;
WHCTPYKUMM MO 3KCNNyaTauun 1 TEXHUMECKOMY 00CNyXBaHWIO;
- oby4eHve;
- TpaHcnopTYpoBaHNe 1 0GpaboTky;
nono3oBaTeney.

Ha pvcyHke 68 nokasaH NpyMep CyLECTBEHHbIX MYHWA B3anMogencTBmsA. PazniyHbie NocTaBWMKy MOTyT
OTHOCKTLCA K pasnvMHbLIM OpraHM3aunamM, a NepcoHan MoXeT MMeTb pasnidHble 0BA3aHHOCT WM HECKOTbKO
obAzaHHOCTeN.

KOHETpYKTOpE! M TEXHOMOMMK

Apyrue ofinactu
voio o6 oviasax oTBeTCTBEHHOCTH,
A HANDMME ’ HanpuMep CpeacTs
P P TEXHUYECKOro
NPCU3BOACTBO obcnyxuBaHus
WHxeHepbl- WHxeHep
MCTLITATENM - - M0 HAZEWHOCTH - ™ Cneuuwannctal no
aHanuay oTKa3oBs
W NPOrpaMMHOMY
obecneyeHuio
Weneiranua OBcywaeHne obLyux DYHKLMOHAIbHBbIE
KOMMOHEHTOB. TpeboBAHMWIA HAOEXHOCTK. MCMNBITAHUA.
MoBbiWweHWe MporHoavpoBaHwe n DrangecKe N XMMUYEcKMe
HAOEHKHOCTM. ApYTne UCCneaosaHua HCCINefOBaHWA.
HapEeXHOCTU.
MoareepxaeHue AHanuz oTKazos 1 MonenupoBaHue.
HaAewHOCTH nocneayowue AeHCTBUA WecnuitaHua mopyneii

PucyHok 6 — AvarpaMma B3aumogeicTeMi U pyHKUMA
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5.4 TpyAQoBLle pecypchbl WU 3aTpaThkl HA CTaAWN NPOEKTUPOBaHWUA

Mockonbky xapakTep 1 MacluTab NPoOeKToB Y MPOEKTURYEMbIX OBBEKTOB MOTYT M3MEHATLCA B LLMPOKOM
JWanazoHe, HWKe NprYBELeHOo TOMLKO camoe obllee pykoBoacTso. [ns HeBGonblunX NpOEKTOoB MHXEeHeP Mo
HaOEKHOCTK, YKa3aHHbIMA B 5.3, MOXeT 6bITh 3aHAT B NMPOEKTE TOMNLKO YacTyMHO. B Apyriax cnydaax emy MoxXeT
noTpeboBaTbCs 3HAYNTENBHLIA WTAT.

TpynoBble pecypcbl AOMKHbI NO3BOMNATL BLINOMHATL AEACTBMA, HEODX04UMbIe AN YCTpaHeHWs cnabbix
MECT, BbIAABMNEHHbLIX B X0A4€ NporpaMmMbl NOBLILLEHWA HAOEKHOCTH,

AHann3 0TKa30B W NPOEKTMPOBaHWE MoandMKaUWMA MOXeT NoTpeGoBaTh CYLLECTBEHHbIX YCUINRA.

KMcnbiTyemble 06BbEKTBI W UCMbITaTENBHOE 0GOpYAOBaHWE MOryT ObiTb BOCCTAHABNWBAEMbIMA, W MPK
MCMONb30BaHWK MX NOCME BOCCTAHOBNEHWA HE YBENWYMBATL NOMHbIE 3aTpaThl. HEWMCNONB30BaHHbLIA KOMMNNEKT
3anacHbIX YacTel TakKe MOoXKeT ObiTh BOCCTAHOBMNEH C Y4ETOM BO3MOXHbLIX Nepenenok 1 Moaudukauuii.

5.5 SdpchekTUBHOCTL 3aTpaT

VHBecTUU MM B NpOrpaMMe MoBbILLEHWA HALEKHOCTU MOryT 0aTb CYLWECTBEHHYHD 3KOHOMMWID 3aTpaTt Ha
MOMHBIF KU3HEHHBIA LIMKN BCEW COBOKYMHOCTW OB BEKTOB.

3JTa 3KOHOMWA 3aBMCHT OT MHOTMX (DAKTOPOB, BKMHOYast pa3Mep COBOKYMHOCTY OO bEKTOB, CPEeAHION ANKHY
}N3ZHEHHOTO UMKIa, CTOMMOCTL PEMOHTA W 06beM MHBECTULWIA B CPEACTBAX TEXHNYECKOro obcny:KiBaHWs npu
akcnnyatayuun. OBbMHO aHanuz 3 ekTMBHOCTM 3aTpaT onpefenseT 3aTpaTsl Ha 3hdeKTMBHOCTL NPOrpaMMb
NOBLILWEHNA HAZEXKHOCTH,

VICTOMHVKOM CYLLECTBEHHOIO OOMOMHEHUA 3KOHOMWMW 3aTpaTt ABNAETCHA TO, MTO B CNy4ae WU3MeHeHWUA
npoekTa He TpebyeTca HMKaKNX M3MEHEHWIA B NOAroToBKe paboyvmx MECT, KOMMOHOBKE MOHTaKHbLIX MNaT CXeMbI
VAKX B NPOV3BOACTBEHHOM NpoLecce, eclnv U3MEeHeHNA caenaHbl A0 3aBepLlleHna 3TUX eACTBURA.

6 NnaHnpoBaHue U BbINONMHEHUE NPOrpaMMbl NOBLILWEHUA HAAEKHOCTHU

6.1 KoHuenuusa U KpaTKMia 0630p MHTENPUPOBAHHOrO NOBLIWEHWA HageXXHOCTH

Mpoaykuns, HE33BMCKMMO OT HA3HaveHWs, obnacTi NpyYMeHeHns1 M xapaktepa, 0BbIMHO NPOXoAWUT He-
CKONbKO rMaBHbIX cTagWia paspaboTki. CTaguK 3aBUCAT OT MNaHWpoBaHWA paboT, NOCTaBLUVKOB U CTPYKTYPbI
ynpasneHus nponssoacrsom. O6as nocneoBaTensHOCTL 3Tanos pazpaboTkv NPOAYKU K.

a) Ctagua koHuenuun 1 onpegeneHys TpeboBaHNA K NpoayKU M

MpoayKkunio onpeaensAioT KOHUENTYansLHO 1 ONpeaensaoT NpeBapyTenbsHbie TpeboBaHNs OTHOCKTENBHO
ee 3pHeKTMBHOCTH W CPEJHEro CpoKa CNyXGbI.

b) OnpeneneHve npoayKumw

Mpoaykuuo onpegenaoT Gonee Nogpo6HO 1 NPOBOOAT NMNaHWPOBaHWE ee NPOEKTUPOBAaHNSA, M3rOTOBNE-
HWUA U MapKeTWHra, OnpenenawT NpefBapUTENbHY apXMTEKTYPY W NpeaBapUTENbHbIA TEXHWYECKUA NpOeKT
BMEecTe ¢ (PYHKUMOHANbHBIMWM BO3MOMHOCTAMM W 3KCNNyaTaUMOHHbIMK XapaKTeprcTUKaMK NpogyKumu.

¢) NpoekTpoBaHWe

Mpoaykunic onpefensiioT B AeTansix, OTHOCAWMXCA K ee (PyHKUMOHANLHLIM BO3MOXHOCTAM, CTRYKTYPE 1
XxapakTepuctukam addpekTnBHoCTL. MNpoekT 3aBepluaeTca, KOrda Ha OCHOBE aHanwv3a W OUEeHOK onpedeneHsbi
NPOEKTYPYEMbIE KOMMOHEHTLI. B KOHUe 3TOW cTaguy NPOAYKU WS roTOBA K MPOW3BOACTBY.

d) Ctagma vcnbiTaHWiA ANA OUeHKX 1 Banuaaumm

OpgHoBpeEMEHHO € HEOBXOAWMBIMWA NPUrOTOBNEHUAMKW ANA MPOW3BOACTBA NPOAYKUMW €e MofBeprakT
MCMbITaHUAM ANA OUEeHKW HanexHocTH U apdpekTBHoCTH. C BbiMyCcKa Nepsoi NpoayKLuWi NpoBoaAT kBanudm-
KaLWOHHbIE UCMNbITaHWA U UCMAbITAHWA HA HAOEKHOCTb.

e) Ctagma skcnnyaTaumm npogyKumm

MocneaHen cTagven ABMAETCA CTAgWA WCMONL30BaHWA NMPOLAYKUWW, KOrAa MMeEeTCA MOoNHasa COBOKYI-
HOCTb AaHHbIX 0 ee 3¢hEeKTVBHOCTH, 8 COOTBETCTBYIOLLMIA aHan13 AaHHbIX oGecnedvrBaeT WHgopMauno Ans
OanbHeAW WX UCCNedoBaHWA 1 BOZMOXHLIX YIyMWEHWA B CREAYHOULMX NOKONEHWAX NPoSyKUUK UNK YacTen ee
MpoOeKTa, KOTOPbIEe MOMYT BbiTh UCNONB30BAHbL! NPpY NPOEKTYUPOBAHWK PYTroi NPOOYKLAN.

B xoae kaxJ0W cTagnn npouecca NpoekTpoBaHS BbINONMHAKTCA HEOBXoAMble A8ACTBUA, aHann3 unn
MCMNbITAHWA, CBA3AHHbIE C HAAEKHOCTLI. Bee 3To cnocobeTByeT NOBLILUEHWID HAAEKHOCTW NpoaykumMm 1 dop-
MUPYET WHTErpYpPOBaHHbLIA NMPOLECC MOBbLILWEHWS HAZAEXHOCTU VN MHTErpYPOBaHHLIA Npouecc pa3paboTku
HaOEKHOCT.

Cragun pa3paboTki NPoAYKUMK MOTYT HOCUTh pazfvHble HA3BaHWA B 3aBUCUMOCTK OT 0cobeHHoCTeR
noctasBLuKa. Ha pyucyHKke 7 yKazaHbl pasnyHHbie AeWCTBIA No HageXkHoCcTy B obLiel BpeMeHHOW LLKane.
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6.2 [eicTBMA NO NOBLIWEHHUIO HAOEKHOCTH HA aTane NPoOeKTUPOBaHUA

6.2.1 leAcTBMA Ha cTaQMN KOHUENUMM U hopMUpoBaHUA TpeboBaHVi K NpoayKumn

[lo Hayana BbINONHEHWA NPOrpaMMbl A0MKHA BbITh YCTaHOBINEHA LUenb No HAOEXHOCTWU AN NPOoAyKLUK,
pa3yMHO AOCTMXMAA B XOA4€E BbINMOMHEHWA NPOrpaMMbl NOBbILUEHNA HAOEMHOCTW NPOSYKUWIA MPY NPOEKTVPO-
BaHWW. Llens AomkHa yMuTLIBaTh!

- pa3yMHbIe NPeLnonoXeHUsa o JONYCTUMOM NPOLEHTE BO3BpaLLADLIMXCA ANdA 0BCnyKMBaHWA B rapaH-
TUAHBIA NMepyog e4yHWL NPOAYKUMKN — AN noTpebuTensn npodyKumu;

- CUeHapKWA BbINONHeHKA 3a0aHWUA 1 Tpebyemon adhdeKTMBHOCTY pa3paboTaHHOR NpoayKLUMK B COOTBET-
CTBMW C €€ YCTaHOBIEHHbIM MCMONb30BaHKMEM — ANA BOEHHOW NPOOYKLAN,

3TV OeACTBUA HEe OrpaHWYMBalOTCA OnpeaeneHWeM KONMYEeCTBEHHbLIX UMW OnMcaTenbHbIX Lenel vunu
TpeboBaHWA HagexHocTW. BaxHo onpegennts oyHKUMY NPOOYKUWKM, a TaloKe BCe YCMNOBUA W NpUeMneMble
pEXMMbI 3KCnnyaTaunyv. HeoBxoauMo OUEeHWTb W OnpegenvTs KPUTWHECKUA OTKa3 CUCTEMbI, CHVKAKLLWIA
3 eKTUBHOCTL MMV Bbi3LIBAKOWMA HE3HAYMTENBHLIE OTKNOHEHWA B 3kcnnyaTtauww. lNpegnonaraeTtcs, 4To
onpefeneHrs 0TKasoB UK YXYALWEHWI 3KCNAyaTay Wy ABNATCH pasnyyHLIMY ANA pa3nuYHbIX NOACUCTEM UNW
Knx 6nokos.

Mpodbvnb McNonbL30BaHKA KN LeNeBas 3aa4a NpoayKUMK AOMMKHbI BKIOYaTh pa3paboTaHHble HA oc-
HOBE WMCccneaoBaHW, NOTpeBHOCTER W OWAaHWA 3aKa3vMKoB M NoMb3oBaTeneln AeTansHyo nocnefosaTens-
HOCTb WM 3Ha4YeHWA MapaMeTpoB, XapakTepuayloWMX YCMOoBWA 3KCNNyaTauWl W OKpyxawlwel cpeds,
OXUAAEeMbIX NPWY UCMOMNb30BaHWM NMPoAyKUMK. ITa MHAopMaUWMa J0IMKHA UCMONb30BaTLCA NpK onpeaeneHnm
uenu B cpepe HaZEeKHOCTM NPOAYKUMA 1 ONA OLEHKN ee HAAEKHOCTH.

[nA oueHKK nepeoHa4YanLHOW HagEeMHOCTM NPOAYKUMK WM YCTAHOBNEHWA AOCTVXKNMOW LIENW HAaOEeXHOCTH
nNpoayKkumMm1 NpoBOAAT aHanus AaHHbIX 3pdeKTUBHOCTY 3KCNyaTayuvy aHanoru4HoW NpoaYKUMK.

OT4yeT 0 pexvMax O0TKA20B MPpW 3KCNAyaTauuny aHanorMYHOW NMPOAYKUMA LOMKEH WCMON530BaThCA Kak
MHOPMAaLIMA O NOTEHLMANbHLIX PEXMMAX OTKa30B BHOBb pa3paboTaHHOW NpogyKumm.

6.2.2 OnpegeneHne N NpegBapuTENbHbIAN NPOEKT NPOAYKUMK

BrnioveHve ueneli no HagexHocTy B cneumdrkau o NPOAYKUMW rapaHTVPYET X BbINONHEHWE.

TpetoBaHWa HAAEKHOCTN ANA KNHOHYEBbIX KOMMOHEHTOB AOM¥HbI BbiTh TakMMK, 4ToObl 0BecneqYnTb Bbi-
NonHeHWe Lenel HagexHoCTH npogykuui. TpeBGoBaHWA Mo HAAENKHOCTW AOMKHbLI ONPeenATs MaKCUMAarnsHO
J0MYCTUMbIE MHTEHCWMBHOGTY OTKA20B KOMMOHEHTOB B COOTBETCTBUN C OXUOAEMbIMMK YCIIOBUAMM 3KCINyaTaumm
KW BbITb BKNKOYEHbI B cneundnkauny KomnoHeHTos, Ecnn nHgopmauma 0 HagekHOCTW OpWeHTpOBaHa Ha
HOpManbHble ycrnosws (Hanpumep, 25 °C), TO OHW A0IPKHBI BbiTh CKOPPEKTVPOBAaHbLI MO OTHOLLEHWIO K OXKuaae-
MbIM YCNOBWAM OKpyKaIoWen cpedbl C NOMOLWLbLID Teopu AppeHuyca Ui Apyrnx NpUMeHUMBbIX METOA0B.

HavanbHble oueHKN HadeXHOCTW Ha aToW cTaguun onpedensoT Ha OCHOBE AaHHLIX OMbITHOW 3KCrnyaTta-
UMK aHanor4HoW NPOAYKUMK, a TakKe OLEHOK HAZEXHOCTY ANA NpeiBapUTENbLHOro NpoexTa.

INnaH 1 MoAenb NOBbLILLEHWA HAAEKHOCTW Ha 3TOW cTaauk pa3pabaTbiBaOT AN Toro, YTobbl onpefeniTh
OeWCTBIA, KOMMYECTBO W BENNHWHY YNYHLIEHWIA NPOeKTa, HeobXoa4UMbIX ANA AOCTIKEHWA Lenel HagexHoCTH
npoayKkuuM 3a nepwos pazpaboTKy NpoeKkTa.

Mogens AnA nnaH1poBaHUEA NOBbLILLEHWA HAOEKHOCTM OCHOBaHa Ha MaeanuM3poBaHHOW KPUBOW NOBbLILLIE-
HWA HAZAEXHOCTW, COOTBETCTBYHOLERN CTENEHHOMY 3aKoHy. [1pegnonoxeHve, YTO NOBbILWEHWE HAOEKHOCTM Ha
aTane NpoekTUPOBAaHUA ONMCLIBAETCA CTENEHHLIM 3aKOHOM, OCHOBaHO Ha TOM, YTO 0DbIMHO peXXKMbl OTKa3a C
CaMbiM BbICOKUMK MHTEHCUBHOCTSAML OTKA30B 3apaHee W3BECTHbl, a NOpAOOK CHIMKEHWA BEepPOATHOCTU WX
NOABMNEHWA COOTBETCTBYET 3KBMBAMNEHTHOW WHTEHCWBHOCTW OTKA20B ANA 3TUX PEXWMOB OTKa30B (MpuHLH)
(FTOCT P 51901.16).

6.2.3 3Tan NpoeKTUpPOBaHWA

OueHkn 1 MogenupoeaHve HagexkHocTy FMEA/FTA BbinonHATCA ANA onpegeneHna HagexXHOCTA Npo-
OyKUMK Ha pa3nudHbIX cTaguax pa3paboTky npoekTa, a Tawkke WAEHTUWKAUWW 1 COKpaLLeHWs PEXMMOB
OTKAZ0B, YMEHbLUEHA WX MOCNEACTBWA, KOTOpble MOMNK Bbl NpeAcTaBnATs NOTeHUWansHyY npobnemy ans
3Kcnnyatauumn npoaykunn. CokpalleHne pexrMOoB OTKA30B M COOTBETCTBYHOLLMX NPUYKUH UMM MUHUMUW3a LA UX
NOCNenCTBIA CrIOCOBCTBYHOT MOBLILUEHWID HAAEXKHOCTH MPOOYKLAN,

AHanns pexumos 1 nocneacTsui otkasos FMEA (TOCT 27.310) npw NnpoeKkTMpoBaHWW JOMKEeH BbIiNom-
HATLCH ONA KaXA0ro sMaa Npoaykumm 1 obecneyBaTth OLUEHKY BCEX PEXWMOB OTKA30B 11 COOTBETCTBYHLLMX
NPWYKH, BKMHOYaA BEPOATHOCTH WX NOABNEHWS.

[lna oUeHK BepPOATHOCTW OTKaza UNW BepOATHOCTM Be30TKa3HOW paboTbl CUCTEMBbI B LLENOM OTAEmNbHbIE
PEXKMMbI OTKA30B 1 WX NPWUYNHBI OM¥KHbl BblTh CBA3aHbLI C annapaTHLIMW CPeACTBaMW W NpeacTaBneHbl B BUAE
daKkTU4ECKOW apXUTEKTYPbl CUCTEMBI. [INA 3TOr0 MOTYT MCMOMNb30BAaTLCA TPAAWUMOHHBIE MEeToadbl MOAENVpO-
BaHWA HAgEKHOCTW AN NpeacTaBnNeHWa CTPYKTYPbl annapaTHbIX CpedcTB, B TOM YUCNE pyYHbIE, C NpUMeHe-
HYIEM NPOrpaMMHbIX CPeacTB No NPOrHO3KMPOBAHNKD HAAEXHOCT UMK G VCMNOMNb30BaHKWeM NocTROEHWA AepeBa
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HeucnpasHocTe (TOCT P 51901.13 n FTOCT P 51901.5). AHanua fgepesa HeucnpasHocTel (FTA) BeINONHAKT
BPYYHYO WM C UCTONB30BaHWeM NporpaMmMHOro obecneqeHus.

FTA aBnsieTca HWCXOAAWMM aHanNM30M W BbISBASET BCe BO3MOXHbBIE MyTW HEWCNPAaBHOCTEW, KOTOpbIe
MOryT MPYBOOWTE K OTKa3y OTAENbHBIX BNOKOB G MOMOLLEIO KNanaHoB Gonee HN3KOro YPOBHHA, MpedcTaBNA WX
PEXMMbI OTKA30B NporpamMmMHora obecrnedeHns Ny annapaTHbIX cpeAcTB. MoTeHUuWanbHbIE MPUHVHEI PEXMOB
OTKa30B 0OblYHO NMPEencTaBNAT OCHOBHLIMK COBLITUAMW C COOTBETCTBYIOLLEN BEPOATHOCTHH) MOSIBIEHWA.
BHa4yeHWe BEPOSATHOCTW, COOTBETCTBYIOLIEE BEPLUMHE COGLITWIA, MO3BOMSAET OMNpeAenATsL BEPOATHOCTL OTKaza
(BepoaTHOCTL Be3oTkasHom paboTel) Npodykumn. MperMyLLLecTso MeETOAONOMMKN Menons3osaHua FTA coctont
B TOM, 4TO aHanm13 peXXMMOB OTKa30B 1 MOAENPOBaHWe HaOEKHOCTHW BeINOAHAKTCA 0gHoBpeMeHHo. CamocTo-
ATENBbHOr0 MOAENMPOBAaHNA HAAEHHOCTH He TpebyeTCH, a M3MEHEH WA MPOEKTA MNErKo Y4ECTb.

[ns onpegeneHys NpYORUTETOE COKPALUEHWA DEXAMOB OTKA30B WA CHWKEHUS BEPOATHOGTM WX MOAB-
NeHNs OLEHWBAIT BENWHMHY W THXECTL NOCNEACTBUA OTAENbHLIX PEXVMOB OTKa30B W UX Npy4vH. MpuoputeT
cnefyeT OTAaBaTb NPWYMHAM PEXVMMOB OTKa30B, KOTOPble BAWSIOT Ha ©e30MacHOCTb M WUMET 3HaYMMYH
BEPOATHOCTE MNOSBNEHNA. PEXWMbI OTKa30B, KOTOPbLIE ABNATCH KPUTAYECKMIA ANS 3KCNNyaTaLMmn NpoayKLMmM
1 UMEIOT BbICOKYHD BEPOATHOCTL MOABMEHWA, TAkKE OTHOCAT K NPUOPUTETHEIM. BO3MOMXHbBIM pelleHnemM MoxeT
BbITb M3MEHEHWe HagEeXHOCTY KOMMOHEHTA, ECNKW OHa MEET CYLLLECTBEHHOE BAWSIHWE Ha HAAEKHOCTb CUCTEMBI
B LenoM unw ee 6noka. NpaBunbHbIA BLIBOP KNHOHYEBBIX KOMNOHEHTOB rapaHTMpyeT, YTO KOMMOHEHTbI, KOTOPbLIe
CYLLECTBEHHO BAVSAIOT Ha OyHKLIMW NPoAYKUMK, UMEIOT Tpebyemyto HagexHoCTs. HagekHOoCTs 3TUX KOMMOHEH-
TOB OBbIYHO BbIYMCNACT Ha OCHOBE AaHHbBIX PECYRCHLIX WCMbBITAHWIA, NOMYYeHHEIX OT U3rOTOBUTENEN KOMMO-
HEHTOB C y4€TOM YCNOBWIA NCTONBb30BaHWA NpoayKumm.

CokpalleHve peXxvMOoB OTKa30B ABNASTCHA pe3yNsTaToOM TECHOMO GOTRYAHWMYECTBA NPOSKTUROBLLWKOB W
crneuvan1cTos Mo HaZEXHOCTA B MOWCKE PELUEHWA MOBLILUEHWS HAaLEXHOCTW Npoaykuuwn. Takoe pelleHve
MOXET BKMIOYaTbL W3MEHEHWS MPOEKTA W KOMMOHEHT, OrpaHWMeEHWe AONYCTWMbIX 3HAYEHWIA XapakTepucTuK
KOMTMOHEHTOB, M3MEHEHWNE KOMMOHOBKI TEMMOBLIX PEXUMOB WM Apyrve peeHnd. CokpalleHue pexxyvMOoB OTKa-
30B CNOCOOCTBYET MNOBLILUEHNID HAOEXKHOCTN MPOAYKLUNA,

Bwmecto aHanuTuvecKkoro onpegeneHya HageXHOCTH KOMMOHEHTOB MOTYT NPOBOAMUTHGA WCTIbITaHWS Ha
HageXHOoCTb. KOMMNOHEHTLI MOryT BbiTh 3NEKTPOHHBIMUW KOMMOHEHTamMK, BNokaMy My NoagcvcTemMamMm npogyK-
LMK, @ UCMbITaHWNA MOTYT NMPOBCAWTLCH ANA OnpedeneHns Ha3HavyeHHoW HapaboTky, HazHadYeHHOro pecypca
WNY BLINOMHEHWS 3aA4aHUs. 3T0 0cOBEHHO NOMNE3HO B CNyMasAX, KOr4a NPOeKTVpYeMas NpoayKkUuWA BKAKOMaET
MHOTO MOKYMHLIX KOMNOHEHTOB. VcnbiTaHwna B 3ToM cny4yae npegHasHaqeHb! AN NoaTBemKAEHNA HAOEKHOCTH
KOMMOHEHTOB B COOTBETCTBUW C NpodunemM Mcnonb3oBaHua NpogyKumin.

PopmManbHbelR U HedoopMansHBIA aHanW3 NPoeKTa NPW peLLeHV yKasaHHbIX BONPOCOB HaAeMHOGTH Cro-
CcoGCTBYEeT TECHOMY B3aMMOAEWCTBMIO MPOEKTVPOBLUMKOB WM CNeuvanvicToB No HaZeKHOCTW ANA CO34aHWA
Bonee HagexHow npoaykunn (M3K 61160 [4]).

OueHka peMOHTONPUIOAHOCTI OOMMKHA NOATBERAWTE PAZYMHYH TRYAOEMKOCTE W CTOMMOGTE TEXHMYEC-
Koro obcrmy1BaHWA NpodykumW. 3TV AeACTBUA He CcNocoBCTBYIOT HEMOCPEACTBEHHOMY MOBLILUEHUIO HAOEX-
HOCTW, HO NMO3BONAIT COKPaTUTL KOMWYECTBO OTKA30B, KOTOPLIE MOTYT NOTPeGoBaTHL OBLUMPHOMo TEXHWYECKOTO
obcnyxvBaHWA.

MOHWTOPWHI NOBLILUEHNS HAOEXHOCTA COCTOUT 13 NOCTpOeHWA rpadiyka AOCTUMHYTOW HAOEXKHOCTW Npo-
AYKUUW B COOTBETCTBWW € OLEHKaMW, NMOMyYeHHsIMKM B NpOLEecce MPOEKTVPOBaHWA, NpoBeAeHns BpemMsa oT
BPEMEHW YIyYWEHWA NPoeKTa (M3MEHEHWA) W CPaBHEHWS MOMyYeHHOro rpaduka ¢ MOZENbH MOBbILLEHWA
HaOeXHOoCTW, 3annaHWpOBaHHOA NS npoaykuvn. Torga nmiobble 4encTBKA, HeobxodnMble ANA OOCTWKEHWA
3annaHVpOBaHHOIC NOBbLILLEH WA HAAEMHOCTH, MOXHO BbINMOMNHATE CBOEBPEMEHHO.

6.2.4 Cragva noAroToBKW NpON3BOACTBa M U3rOTOBNEHNA

McnbiTaH1sA KOMMNOHEHTOB 1 CUCTEMbI B LIENOM NS TEXHWHECKOW OLEHKV NMPOW3BOACTBA, Banujauwv,
YRyuLWEHWA NPOEKTa WAV 3aMeHbl KOMIMOHEHTOB, 8 TakkKe 3annaHVpoBaHHbIE UCMBITaHWA Ha NOBLILIEHWE Ha-
OEKHOCTW ABNAKTCH YacTbi NOCNEAHWX AeWCTBMA A0 Havana NponzBoacTEa NPOAYKUMA.

TwartensHbI oTGOP BO34EACTBAN OKPYMAILWER Cpeabl MOXKET GbiTh cAenaH Ha onbITHLIX obpa3uax ana
OLUEHKW MOJHOTLI NMPOW3BOACTBEHHBIX NPOLIECCOB MK Ha 0Bpasuax NpoMbILUNEHHOW NapTAK AN yRyqLWweHUs
npouecca Npov3BoacTea.

BanwaauwoHHbIe UCTIbITaHWA NPOBOAAT HA 3Tanax NoAroTOBKW MPOW3BOACTBA UMK U3rOTOBMNEHNS NPOAYK-
UMM ANA BanvwaauvM WCNOMb30BaHUA MPOAYKUAW B KPWTMHECKMX YCIOBWMAX 3KCMMNyaTauun WM OKpyXaloLen
cpeapl.

McnbiTaHns Ha NOBbILWEHWE HAAEKHOCT — 3TO 2annaHNpoBaHHLIA MPoUEect AN naeHTUdKaLnmM pexu-
MOB OTKa30B NpoAYyKUWK, HE MAeHTW(WLMpOBaHHbLIX Npy Bonee paHHWX nccnedoBaHWAX. [1oCKONLKY 3TO OAWH
13 METOO0B MOBbLILIEHWS HAZEXHHOCTK, OH onWcaH B 6.3,

PecypcHeie WcnblTaHWA NROBOZAT, NpY HEOBXOAWMOCTW, ANA ONPeaeneHUa Pecypca UM HageXHocTy
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npoayKuun. YacTo oHW NpOBOOATCA HA KOMIMOHEHTAaX, KOTOPbIE He BbiN NpoBepeHbl M3roToBUTENEM 1 Heob-
XOAWMbI AN 3aMeHbI B MPOLIECCE YNYHLLEHWS MPOEKTURYEMOM MpoaYKLMN.

Ot4eT 0 HapgexHocTU HeobxoawWM NS pervcTpauumn U AOKYMEHTVPOBAHWA BCEX AeACTBUA, OTHOCALLMXCH
K aHanu3y HageXHOCTW NMPOAYKUMK, NROBEAEHHLIX YNYHLLEHWA, UCMLITaHWA M X pe3yneTaToB, LOCTUrHYTOMO
MOBbILIEHNA HAAEKHOCTW W BCEX Pe2yNLTATOB UCCNefoBaHWi, KOTOpbIe MOMYT MCNOMNbL30BaTLCA MNPy MPOeKTH-
pOBaHW APYrOA NpoayKUMK.

6.2.5 CTaauna akcnnyarauuv npoaykuum

Cnepyet yaenaTs BHMMaHWe HAGNIOAEHWIC 1 aHanu3y OTKa30B B MPOLEecce 3KcrnyaTaumi. 3T OTKasbl
OOMKHbI MKCUPOBATLCA, TaK KAk OHW MOTYT MCMONb20BATLCA NpW paspaboTke HOBOW NMpoayKUMK Ha CTaguu
KOHUEMUWM, MpK NPOBEAEHWY YNYHLIEeHUA 3KCMMyaTMpyeMOol NpoaykuMK, nepecMoTpe NpoekTa WM npuv Bee-
AEHWN 3aMeH.,

MoBbilIEHWE HAAEKHOCTW IKCNNyaTUpYEMOR NPOAYKUMW ONCaHO B pazadene 7.

6.3 JeAcTBYA NO NOBLIWEHWID HAAEXKHOCTU Ha CTaAWUKW Banvugauun

Ha ctaguv Banvaaummn NpoBoaaT OUeHKy NPOAYKUWKA C TOYKK 3peHns nonk3o8aTens. PesynsTaThl Uchbl-
TaHWA Ha 3TOW CTaguK TPYAHO MCMONb30BaTh AN KONWYECTBEHHOW OLLEHKM MOBLIWEHWA HAOEXHOCTH, ecnu
TOMNbLKO YCMOBWA WMCMbITAHWA He Bbiny NpegHa3HaveHbl Ans MOAENpoBaHWA YCNOBUIA SKCNnyaTauum npogyk-
uMu. Ha ctaguun Banugauunmn npoaykuma 4acTo WCMoNb3yeTcs NepcoHanoM W3roTOBUTENS WM BbIBpaHHbIMMK
3aKkazqvkamMu {onbiTHaA skcnnyatauws). [axe, korga pe3ynbTaTthl 3TMX WCMbITAHWIA HE MOTYT 1CMONb530BaTHCH
ANS KONMHMEeCTBEeHHbIX OLE@HOK NMOoBbILIEHWA HaAekHOCTH, MAEHTULPOBaHHbIE PEXKMbI OTKaz0B W Npobnems!
MOIYT KOCBEHHO, Yepes CN1COK AeRCTBUA, BNUATL HA NPOLECT NOBLILUEHWA HAOEKHOCTH

6.4 UcnbITaHWA HA NOBLIWEHWE HAAEXKHOCTH

6.4.1 O6LKMe nonoxeHun

B npepenax peanbHbiX 3KOHOMWMECKWX 3aTPaT W OrpaHUMeHWl BpeMeHW He Bce crabblie MecTa MoryT
BbITb ycTpaHeHsl. CUCTEeMaTUYECKE VU OCTAaTOYHbIE HEYCTPaHeHHbIe cnabble MecTa onpeaensaT NOTOK oTKa-
30B UMW BEPOATHOCTL OTKA3a MPOEKTpYeMOR npogykuui. Llens nporpaMmbl NOBbILUEHWA HALENHOCTA MpK
NPOEKTVPOBAHWM U Ha CTaguM WCMbITAHWA — YCTPaAHEHWE CUCTEMATUYECKUX cRaBbiX MECT WNW CHVDKEHWe
BEPOATHOCTM MX NOSABNEHWA [0 YCTAHOBMNEHHOrO 3Ha4YeHA. HeobxoaMoCTs BbINONHEHWA CNeUMan3npoBaH-
HO NMPOrpamMMbl UCTbITAHWA HA MOBbILLIEHWE HAAEXKHOCTY ONpeaenaeTca Cnefy WM OCHOBHBIMW NpUHHAMU:

a) HeoBX0AMMOCTbH NMPOAOITKEHWSA MOBbILLEHWA HALEXHOCTN NPOAYKUWK, NOABEpPras ee YCNoBUAM YCKO-
PEHHOW 3KCMNyaTaunn ANnsl BbIABMNEHKA crabbiX MECT, KOTOpbIe BbiNy He 3amMedeHbl NMpKY aHanynse NpoekTa;

b) TpeboBaHeM 3akazunka AeMOHCTpaUW HAOEKHOCTM NpoaykUymMi. B 3ToM cnydae knaccrveckasa fe-
MOHCTPAUWA HAaLEXHOCTW C YCTAHOBNEHHOW NPOAOIPKUTENBHOCTBHO UCTLITAHUA 3aMeHAETCA Crelmann3npo-
BaHHbLIMKW UCMLITAHMAMI HA NOBLILLEHWE HAAEKHOCT, AOMYCKALWUMIK YIYHLIEHWS MPOAYKL WK 1 B TO XKe BpeEMS
No3BONALLMMK NOATBEPAMTL ero TpebyeMyo HaOeKHOCTb. TV WUCTbITaHWMA MOrYT UMeTb BiUA Nepuoaa npu-
paboTKM UAK MPUEMOMHBIX UCMLITAHWA C NPOAOIHKNTENBHOCTLIO, YCTAHOBNEHHOW B KOHTPAKTE.

OBbl4HO o6 LIee BpeMsA NCNbITAHWA N8 COBEPLUEHCTBOBaHUA HAAEXHOCTY 3aBUCAT OT NapaMeTpa NoToka
oTkazoB (unu MTBF), nenerHoro Ha koadodpmuveHT yekopeHua (M3K 60300-3-5 [1]), ecnu HageHOCTL He Bbina
yNyHLWEeHa G NOMOLLLK aHanMTMHECKNX METOAOB WM UCTbITAHWIA, HaNpPaBeHHbsIX Ha BbIABNEHWE BO3MOXHbIX
peXnMOB OTKaz0B B nogcucremMax unu Gnokax.

OpraHnzaUoHHbIE YCWUIAA, MCMOMb3yEMbIE B UCTbITAHWAX HA MOBLILLEHE HAOEXHOCTW, — 3T0 OTYeT 06
OTKazax 1 CUCTEMA KOPPEKTURYHOLWNX AeACTBIA, HA3biBaeMble MHOTAA aHamn13om oT4eTa o6 oTkazax 1 cucTe-
MO KoppekTupytownx geicteuin (FRACAS). 310 cvcTtema 3akpbiTOro UMKIA, KOrga aHanua3vpyrT Kawabli
3aperncTprYpoBaHHbLIA 0TKa3. Ecnv ycTaHOBNEHO, 4TO OTKA3 CBA3aH C NMPOEKTOM, TO ONPeensaoT KOPPEKTUPYH-
LiMe [erCTBMA ANA YITYYLIEeHWs MPOeKTa 1 COKpaLLleH A KoMM4ecTBa OTKa30B. JTa CMCTeMa JOMyCKaeT akTVBHOe
MOBbILLIEHE HAASKHOCTW 33 CHET YCTpaHeHWs HeopaboTok. KoppekTvpylowne AelicTBNS NPOBOSATCH TOMbKO
nocne Banyaauuni AeACTBMA N0 YMEHbLUEHWIO KONMYECTBA OTKA30B.

6.4.2 NnaHupoBaHWe UCNbITAaHWA

8.4.2.1 O6wune nonoxeHwsa

[na oBecnedYeHna CBOEBPEMEHHOA NOCTaBKK BCeX HeoBXoOMMbIX 06bLEKTOB M CpeacTs NNaHUpoBaHWe
WCMNbITAHWA HA NOBbILUEHWE HAAEKHOCTW A,0IPKHO HAYMHATLCA HA paHHeR cTagni BbiNONHEHWA NporpamMmmebl. [Npw
NOArOTOBKE NMaHa UCNLITAHWA NPOrpaMmMbl NMOBLILLEHNA HAOEHKHOCTH, HE0BX0ANMMO NPUHATL PELLEHNA OTHOCK-
TEnbHO:

- KONWYECTBA UCTLITYEMbIX OB HEKTOB Kaxaoro TMna 1 ctatyca/nepecMoTpa COOTBETCTBYHOLLIErO NPOEKTa;

- MCMbITaTensHoro obopynoBaHWs {CTaHAapTHOrO W creyrarnsHoro);

- 3anacHbIX YacTer (Moayne 1 KOMMNOHEHTOB);

- cpeacTs obecnedYeHVsa YCNOBUA U UCTIbITAHWIA OKDYKaIOLWER cpeabl;

- OXKMOAEeMOW NPOAOITKNTENBHOCT NPOrpamMMbl B KaneHaapHOM BpeMeHn 1 HapaboTke,
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- TPYOOBbIX pecypcos Ans NMoAroTOBKW, UCTbITAHWUA, oBMeHa WHdopMaUned, pEMOHTA, aHanuaa, nuccne-
A0BaHWA U MogudrKaumm.

6.4.2.2 Konn4ecTBo MCMnbITyembIX 06 beKkToB

YBenu4eHve Konv4ecTea 0HOBPEMEHHO NCMLITyeMbIX 0ObEKTOR AenaeT Bblbopky Bonee npedcTaBuTENb-
HOWM. YT0BbI NONMYMWTL CyLLecTBeHHOe OBLUIEe KOMWYECTBO OTKA30B B pa3yMHOe Bpems, HeOBXO4MMO 1CMbLITaT
Gonblee Konv4ecTso 06bekToB. OBbIMHO 3TO NPMeMnemo ansa oGLEKTOB C HNZKOW CTOMMOCTLIC M HeGoNLLWIMMMK
reoMeTpyHeckmMK pasmvepami, OgHaKo BaXKHO rapaHTUPOBaTh, YTO UCMbITaHWA GonbLUoro KonvvecTsa obbekTos
NO3BOMNAT COKPaTUTL NMPOAOIMKATENBEHOCTL WMCMbITaHWA. [osiBNeHVe HEKOTOPLIX OTKAZ0B 3aBWMCWMT OT BpeMeHW
(HanpyMep, 0TKa20B, Bbi3BaHHLIX W3HOCOM), 1 COKpaLLleH e BpeMeHW MCMbITaHUA, Aaxe NpW Hanu4um Gonblioro
KONMYecTBa WCTbITYeMbIX 0GHEKTOB, He MO3BONSET STMM OTKasam NposiBUTLCA. [10 3TOM NpUHKMHE MOMHO OrpaHu-
"UTb KONMUHECTBO WCTBITYEMbIX 0BBEKTOB 1 HA3HAYUTL AOCTATOMHOE BPEMS YCKOPEHHBIX AWM APYrUX UCTbITaHWUA.
HamHoro Bonee 6e3onacHsIA Noaxos COCTOUT B TOM, HTOBbI COKPATUTL KpUTWMHECKWE YPOBHK M [OMNYCTUTE KOMM4e-
CTBO OTKAz0B, onpefensemoe TReboBaHAMK K AOCTOBEPHOCTY pPe3ynbTaTos MCMNbITaHWA.

6.4.2.3 YcKOpeHHble NCNbITaHNA

Mockonbky cnabble mecTa 0bbIMHO MPOABNATCA Yepes 0TKasbl, B NpOrpaMMy NoBbILIEHWA HALEKHOCTM
BKINOYAOT CTUMYTIALMIO MOABNEHWA OTKA30B, UCKIHYEHWE UM CHUPKEHWE BEPOATHOCTM MNOSBIEHMS OTKa308B,
KOTOpbIE BLIABNAKT cMCTEMATMMeCK e crnabble MecTa. OgHaKo npegHaMepeHHas CTUMyNAUnaA 06bIMHO NpyMe-
HAeTcA B NabopaTopHLIX UCTLITAHWAX, 8 He B 3KCMyaTaumm.

Bbibop COOTBETCTBYHOLWMX BO3LEACTBAA OKpYXKaoLWeR cpefbl ANA CTUMYNMPOBaHWA OTKA30B [JOFDKeH
npoBoAMTbHCA B cooTeeTcTBUWM ¢ MIK 80605-2 [2]). [Ins cTMMynvpoBaHWA NOABMNEHWA OTKa30B Heobxodvmo
NPUMEHATL METOAbI YCKOREHHbLIX WUCTbITaHWA. [py 3TOM HEDBXOLMMO YYMTLIBATh 3KCTREMANbHbIE 3HAYEHWA
XapaKTepUCTUK NMPOEKTa, KOTOPLIE HE JOIMKHLI ObiTh NpeBbieHbl. Ecnv npoekTHaa cneundvkauna cCooepHuT
3KCTPEMarbHbIE 3HAMEHWUA NapaMeTPOoB OKpyXKatoLer cpeibl (BonbLIe UNK paBHble MapaMeTpam OKpYKatoLLeR
cpefbl ANA HEKOTOPbLIX KOMMOHEHTOB WA MAaTEPWanoBs), TO 3TW 3HaYEHNA NapaMeTROB OKPYXaloLWER cpeibl He
OOMKHBI NPUMEHSATLCA B TEHEHWE CNeUManM3poBaHHbIX MCMbITAHWA Ha NOBbILLIEHWE HAAEeXHOCTH, ITo Tpeto-
BaHWe OOIMKHO BhIMOMHATLCSH AaXKe B TOM CMNy4ae, eCniv COOTBETCTBYHOLIME KOMMOHEHTLI MMM MaTepyans! MoryT
NPOTVBOCTOATL 3TUM 3KCTPEMATIEHBIM Harpyakam B TedeHre KBanuuKaLWOHHBIX UCTIbITAHWA C OrpaH4eHHOR
NPOACIMKATENLHOCTLH. Hanpumep nagenne, cogepkallee 3NMeKTPONUTUYECKWE KOHOEHCATOpPLI, paccqnTaH-
Hble HA HOMWMHAaNLHYH TemnepaTypy 85 °C, MOXeT BbiAepKaTb BbICOKOTEMNEPaTYPHbIE KBaNUMUKaLMOHHbIE
ncnbiTaHwsa o 85 °C, Ho Te e CaMble KOHAEHCATOPbl MOryT 0TkasaTh MNP YBENWYEHHOW BbliAEMKKE C TOW XKe
CaMoli TeMMepaTypor B MpoLecce WCNbITAHWIA Ha MOBblIeHWe HadexHOoCcTW. PabBouve HanpsbkeHwsl Takcke
OOM¥HbI ObITh YCWIEHBI, HO HE JOMKHbI MPEBLILIATH MAKCUMYM HArpy3K KOMMOHEHTOB B UCMLITYEMOM U34enuu.

HanpsbkeHWs OT BO34eNACTBUA OKpYKaoLWeln cpedbl W pabodve HanpskeHWa A0IMKHbI COOTBETCTBOBATL
YCIOBWAM WUCMONb30BaHWA 0BbeKTa, HO MOTryT GbiTh NpefHa3HaJYeHbl ONA YCWUIEHHOTO BbIABMEHWA CKPbIThIX
cnabbix MecT. HeobxoaMmMo NposABNTE OCTOPOXKHOCTL, YTODLI HE BBECTU MEXaHW3MbI OTKaza, HETUMWYHLIE 4N
HOPMANbLHOrO WCMONbL30BaHWA, YTO MOXET cAenaTs MaTeMaTWMecKyw MoZens HeageksaTHow. OTgenbHas
TEeXHWYEecKas oLeHKa UnK KBanudMKaUMOHHbIE UCMbITAHWS B KPUTWHECKNX YCNOBWAX, €CNK OHW NPOBOASATCH,
ABNATCH NCTOMHWMKOM AOMONHUTENbHbLIX AaHHbIX 06 oTkasax. Twn v CTeneHs UCMoNb3YeMoro YCUNeHns Harpy-
30K MOTYT U3MEHATHCHA B COOTBETCTBIMMN C YpOBHEM BGOKOB.

YT1o6bl rapaHTpOBaThL OGHAPYKEHWE BCeX OTKAa30B, KPOME MCTbITaTensHOoW cneuudivkaumm, B npolecce
WCMbITAHWA A0mKeH OblTh paspaboTad noapobHbli rpadrk MenbiTaHWA Ha 3ddiekTUBHOCTL. Ecnin anemeHT
MMeeT BCTPOEHHOE NnporpaMmHoe obecrneveHie, To rpaduk NCNbITaHWIA QOMKeH 0XBaTbiBaTb BCE BO3MOXHbIE
pexunmbl paBoTbl U X KOMBUHaUKK,

6.4.2.4 NpoaomKnTensHOCTL BbIMOMHEHWA NporpaMMbl

Bpems, Heobxoaumoe oNns A0CTYDKEHWS 3a4aHHOW HAAEKHOCTY, MOXKEeT ObiTh CPOrHO3KPOBAHO TOMNLKO
Ha OCHOBE [aHHbIX MPOLWNoro onbiTa (coBCTBEHHOMO MNWM ONYSNMKOBAHHOMO) C MOMOLLGH MOZENVPOBAaHWA
NoBLILWEHWA HagexHocTn. MaTtemartvdeckne Mogeny No3BonNAT CMNPOrHO3MPoBaTL KONMMYECTBO OTKA30B, OC-
HOBbIBAsICL HA OLEHKAX NapameTpoB MOAENK, NOAYYeHHbIX Mo NPeabIgYLWMM NporpaMmam. 3ToT rpadivk 3aTem
KOPPEKTUPYIOT, 4TOGLI y4ecTs AOMONMHUTENBHBIE OTKA2bl, TO ECTh HEYMECTHbIE OTKasbl, M NOBTOPEHWEe CUCTe-
MaTUYEeCKMX OTKa30B, BbI3BaHHOE HanWYMeM OCTaBLUMXCA criabblx MecT. HeobxogMMo oueHWTL cpedHee Ka-
neHgapHoe BpeMA BOCCTAHOBMEHWA W NpoBedeHMA MoaudMKauWuA, a Takke HeoOxogumoe BpemMsa Ha
HenpeaByAeHHbIe 06CTOATENLCTBA, CBA3aHHbIE C MONOMKaMy 0GopyaoBaHuA, BonesHsIo NepcoHana v T.4.

KaneHgapHoe BpeMA BCeR NporpamMmbl JOIMKHO BbITs CyMMOR:

- TpeByemor nonHol HapaboTku, NPYBEAEHHORA K KaneHOapHOMY BPEMEHKW COrMacHO MakCUMAarbsHOMY
KonudecTBy paboywvx 4acoB B HeAeno (Mnn MecsL);

- NOMNHOro BpPEMEHM BOCCTAHOBIEHWNA BCEX OXNOaEMbIX OTKA30B;

- MONHOro BpeMeH W Moaudrkaunii, HeobxooMMbIX ANA YCTPaHEHWA BCEX OXMAAEMbIX CUCTEMATUMECKIUX
cnabbIX MecT.
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6.4.2.5 NnaHoBoe NoBLIWEHWE HAAEKHOCTH 1 MOHUTOPRWHT

lNonbzoBaTents AOMKeH onpeaendTb LeneBoe 3HadYeHWe nokasaTena HaZeKHOCTW ANA UCMbITyemMoro
obopynoBaHva.

[N oueHKK NPOABKEHWA B NOBLILUEHU HAAEXKHOCTU NPW BbINOMHEHWA NpOrpamMMbl HeoGxoanMo nNoa-
rOTOBWTb MIAHOBYIC KPWUBYHO NOBbLILUEHWA HAAeXHOCTV. OHa NOKaXeT HAOeKHOCTb, OKUOAEMYIO B YKa3aHHbIX
TOUYKaX NporpaMmMbl B egMHNLAX KaneHgapHoro BpemMeHi Mnin HapaboToK. Ecnu nporpamma pa3buta Ha oTaens-
Hbl€ 3Tanbl BpeMeHW, TO 3TK TOMKW MOryT COBMNagaTh C KOHUAaMW 3Tanos.

lNnaHoBOE NOBbILIEHNE HALEKHOCT ONpegenAloT C MOMOLLBH MAeanM3MpPOBaHHON KPYBOW NOBbILLEHNA
Ha[EKHOCTK, KOTOPYH CTPOAT HAa OCHOBE NMPUHATON MaTemMaTudeckon mogenn FTOCT P 51901.18. NapameTpbl
3TOW KPWBOW OTPankatoT peanbHY CKOpPOCTh MOBbILUEHWA HAEWHOCTH WM ONPeaensTCs Ha OCHOBE Npedblay-
wero onbiTa. Ecnv nMmetoTca oTaensHble 3Tanbl, TO B Npefenax Ka¥4oro 3rana AoIpkHa ObiTh yCcTaHOBNEHa
cBOA Uenb. B ykazaHHbIX ToMKax nporpaMmbl hakTU4eckoe NosbllleHWe HageXHOCTH AOMKHO CpaBHVBATLCA C
3annaHMpOBaHHbIM MOBbILLEHNEM (MOHVUTOPVHI NOBLILLEHWA HAOEXHOCTH).

6.4.3 OcoBeHHOCTH ANA HEPEMOHTUPYEMbIX, HEBOCCTAHABNMBAEMbIX 06 LEKTOB M KOMNOHEHTOB

MpyHUWNBI, KOTOPbIE NPUMEHSIOTCH K NPOrpaMme MoBbILLEHWA HAaJEKHOCTHM PEMOHTUPRYEMbIX 0BBHEKTOB,
TaKe MPUMEHSIOT K MpOrpaMMe MoBbILUEHUA HALEKHOCTY HEPEMOHTUPYEMbIX 11 HEBOCCTAHABMWMBAEMbIX 0Bb-
EKTOB 1NV KOMMOHEHTOB. MIMeTcs, 0QHaKo, HEKOTOPble paznvdva. B aTom cnyyae Havnbonee ncnonb3yembiMu
nokasaTtenamn HageKHOCTW ABMNATCH MHTEHCKMBHOCTL OTKasos U MTTF.,

OBbem kaxaol NCNbITYeMON BbIBOPKKM 0AHOMo TYNa 0bbeKkToB AoMmKeH BbiTh kak MoxHo 6onblwe. OTka-
33BLUWIA 3NeMeHT He JOoMkKeH 3aMeHATLCA. [lNA BbiABMNEHWA BCEX CKPbITbIX crabblXx MEeCT UCMbITaHWUA SOMKHbI
npogomkatsca napannensHo ¢ aHanv3oMm cUcTeMaTWYecKUX OTKas3oB. [lNA ycTpaHeHWs CUCTeMaTUMecKux
OTKAZ0B JOIMKHA NPOBOAWTHCH KOPPEKTWPpYLWAA Modudukauunsa obbekTa, Nnocne KOTOpoW BCA WCMbITyemas
BblbOpKa gomkHa gopabaTtbiBaThCA B COOTBETCTBUN ¢ MogudnKkaumned. VcnbiTaHUA SOMKHbI BO30GHOBUTLCA
ana nposepkn 3P GEKTUBHOCTMA 3TOA W ApYrMX MOAMWMKAUMA W NpoAoIkaTh BLIABNATL CKPbiThble cnabble
MecTa. B HekoTopbIX cny4yasx MOXeT ObiTb NPYHATO PelleHWe NPOOOIMKWUTE WCTLITaHWA AaXe B TOM Clydae,
KOrga HadaTbl UCNblTaHWA NOCNe HOBOTO NepecMoTpa NpoekTa, YToDbl BhIABWMTL OTKA3bl, KOTOPLIE NPOUCXOOAT
TONbKO Npr Bonee ANWHHOW HapaboTke (HanpyYMep, CBA3aHHbIE C U3HOCOM).

Ecnwv n3Hoc 0bbekTa ABNAETCA CyLLECTBEHHbLIM, TO YNyHLUIEHWE COCTOWT B YBENWYEHN pecypca 06bekTa
(napameTp nonoxeHws pacnpegeneHrs Benbynna) n B ymeHbLIEHWW U3MEHEHWIA pecypca (NnapameTp dhopmbl
pacrnpefeneHua Benbynna). 31u fefcTBMA TpebyT NPUMEHEHWA APYTX METOL0B aHANN2a, TakUX KaKk aHanma
Benbynna, MOK 60605-4 [3].

6.4.4 Knaccucpmkaums oTkazoB

Knacchl 0TKa30B, NpUYMHLI KOTOPbLIX CKPbITHl B MPOEKTE UMW KOHCTPYKUMKM, Kak onncaHo B pa3jene 4,
ABNATCH HEYMECTHBIMI ANA KOPPEKTUPYIOWER Moaudivkauymv, a Taike And MOAENMpoBaHWA U OLEHKX MNo-
BbiLLEHWA HAAEXHOCTKW. Ha nepsBom zTane knaccudmkaumm Heobxoammo WaeHTUNUMPOBATL U MCKIHYWTL
HeyMecTHbIe OTKazbl. Ha BTOpom aTane Heo®XoOouMO pazfennTb YMECTHbIE OTKasbl Ha cucTeMaThHecKkne n
OCTaTOdHbLIe OTKasbl.

Knaccudmkauua TpebyeT TEXHUMECKOr0 aHanMaa, OCHOBaHHOMO Ha BCeW JOCTYNMHOW MHdopMauuy nccne-
JosaHuin. Knaccudmkaums NbiTaeTCA NPOCNEaWTh Ha3a KOHUENTYanbHyo NOCNe0BaTenbHOCTb, ONUGaHHYyH
B 4.2, To ecTb OT 0TKaza Ao cnaboro MecTa K xapakTepy nepBoHaqanbHON NpUYKHBbI.

6.4.4.1 Knacchl HeyMeCTHbIX OTKa30B

HeymecTHble oTkasbl onucaHsl B 7.2.1 M3K 80300-3-5. B 3aBUCYMOCTIX OT CcrelMansHbix TpeboBaHniA
KOHKPETHbIX NporpamMmm (Kak onpegeneHo B COOTBETCTBYIOLLER crielndrKkali MW NnaHe), HEKOTOPbIE MNK BCe
TUMbI OTKA30B, NepevrcrneHHble HbKe, MoryT BbiTs KnaccudMUMpOBaHbl, Kak He TpeByIoLLME KOPPEKTUPRYIoLWER
MogudMKaUKWK, a TakKe Kak HeyMeCTHbIE N OLEHKW NOBbILUEHWA HAadexXHocTy (cMm. 6.4.9).

Ecnu oTkassl nioboro 13 cnegyrowmx TNoB NpUBOLAT K Bonee LUMPOKMM M3MEHEHWAM 3HAYEHWI Hanex-
HOCTW (Hanpumep, oTKasbl B MHTepdericax, cBAzaHHOM 0BopyL0BaHWMM UMW UCTbITaTENSHOM 0D0pYA0BaHUN),
OHW MOTYT PACCMaTPMBATLCH KaK YMECTHbIE OTKasbl AN KOPPEKTUPRYIoWER Mogndukauun B 3TMX obnacrsix,
Jaxe ecnu OHW ABNATCH HEYMECTHLIMW NO OTHOLLEHWIO K TMAaBHOMY 3MEeMeHTY NporpamMmb|.

a) 3aBUCUMblE OTKa3b!

Ecnn oTkaz paccmaTpuvBaeTcs Kak CUCTEMaTUHMECKWIA, TO OH ABNAETCA YMECTHLIM.

b) SkcnnyaTauloHHbIE OTKA3bI

Ecnu oTkas paccmaTpuvBaeTcs Kak CUCTEMaTUHMECKWA, TO OH ABNAETCH YMECTHLIM.

c) OTKaz B Npouecce KOPPEKTVUPOBKW WKW y3Ke YCTPaHEHHLI 3a CHET KOPPREKTUPOBKK

MNp1 MCNONB30BaHWK MaTEMATYECKNX MOZenen ANA OUEeHKWM MOBbIWEeHWA HaOeHOCTW, KOHKPeTHble
TpeboBaHWA MOTYT MCKIMHOMATH UMM HE WCKIHOYaTb 3TW OTKasbl.

d) MoeHTU4YHbIe HeYCTOMYMBbLIE OTKa3b!
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Mocne nepsoro nosABneHWA NGOro TWNAa OTKA30B TakWe OTKasbl MOryT BbiTh HeyMecTHbIMWM. Cnabble
MECTa, Bbi3blBalOLLUME OTKA3bl, BEPOATHO, ABNATCA CMCTEMATUHECKKMMM 1, CNEedoBaTENbHO, YMECTHLIMU.

e) OTkas, TpebyiolWwWi perynmpoBaHna U TEXHNHYECKOoro 0GCnyKMBaHWA {MCNoNb3yeTCA TOMNMbKO 0BbIY-
HbIA Onepartop)

OTKa3bl, KOTOPbLIE MOTYT BbITh UCNPaBNeHb! 3TVMW CPEACTBAaMK, MOryT BbiTb HeymecTHbl. Ecni paccMmart-
pYBaEeTCA CUCTEMATWYECKUIA OTKA3, TO OH ABNAETCA YMECTHBIM.

f) KOMNoHeHTbI, OTka3biBatkoLWe Npy NPOBEAeHUM CreUMUYEeCcKMX UCNbITAHWIA, HO BbIMONHSAKLWWE CBOK
dyHKUMIO

Ecnv o6wasa 3cddekTMBHOCTL egnHWLLI 0BOPYLOBaHUA HE CHU3UNACh, TO OTKa3bl, KOTOPbIE MOTYT BhITh
oGHapyKeHbl B NMPoOLIecce UCCNeA0BaHK A, MOryT paccMaTplBaTLCH Kak HEYMECTHbIE.

g) OTKasbl, KOTOpbIe NPON30LINK NOCNE YCTAHOBMEHHOMO CPOKA CRyXBbI

OTKa3bl OGLEKTOB, MOABEMKEHHLIX M3HOCY, KOTOpbIE OTKA3bIBAKOT MOCHME YKAazaHHOM0 MWHWMMANbBHOMo
cpoKka cnyx06bl, MOryT BbiTb HEYMECTHBIMU.

h)YOtkasbl B Npouecce pazBpakoBKK MO HAAEKHOCTH

3TV OTKA3bl AOMKHbI BbiTs HEYMECTHbLIMK N5l OLIEHKW NOBbLILUEHWA HagexHocTh. OOHaKo oTkasbl, BbisB-
nAWME HOBbIE cvcTeMaTyecke crabble MecTa npw pa3bpakoBKe Mo HaAEKHOCTW, Bcerga TpebytoT uccne-
A0BaHVA 1 BO3IMOXHO KOPPEKTUPYIOLER MoanduKalnum,

6.4.4.2 Knaccbl yMeCTHbIX OTKa30B

YMECTHbIe 0TKA3bl AOMKHbI ObiTh KNACCUAWLMPOBAHBI KAK CUCTEMAaTUMECcKWe VN OCTaTouHbIe;

- AnA peleHWa 0 HeobXoOMMOCTH KOpPEKTUPYOLWER MoaudurKkaumm;

- ONA HEKOTOPRbLIX METOA0B MOAENVROBaHNA MOBLILIEHNS HAAEKHOCTY, 4TOBLI oGecneqynTh onpeaeneHun-
€M BBO[, KaTEropMK oTKasa.

Mpwr knaccudurKkayKMi OTKAZ0B NOME3HO MCMOMNL30BaTh CredyHoLyie OCHOBHbIE MpaBKna;

a) Cuctemartundeckne oTkassl

CucteMaTyeckne oTKasbl Nocne aHanvaa dusmndecknx oGCTOATENBCTB UMM NpOeKTa — YCMoBMEe UMK
MOJENb OTKAa3a, KOTOPbIE MOTYT BbI3BaTb MOBTOPHbIE OTKa3bl. JTO MOXET NOATBEmKAATHCA dhakTUHECKMMA
NOBTOPEHVAMM OTKa3a Nocne A0CTaTOMHO ANVTENBHOMO BpeMeHW UCMblTaHWA. HanplMep, KOMNOHEHT, KOTOPLIRA
HaxXOOWTCA B YCNOBUWAX MOBLILUEHHbBIX HArpy30K B COCTOAHWM cnatoro NoBbILUEHWA HArPY30K M3-33 OLWWBKK B
NPOEKTe, MOXET MPOABNATLCA B BUAE TEKYLLETO OTKA3a B TEMEHWEe LOCTAaTOMHO ANWTENBHOro neproaa.

b) OctaTtoqHbie oTKasb!

OcTaToMHBIN 0TKA3 — 3TO OTKA3, KOTOPLIA HE Bbi3bIBAET NMOBTOPHOMO OTKa3a W NPUMKMHBLI HE YKa3biBaoT
Ha TO, YTO 3TO BEPOATHO {HaNpumep, cnydarHasa olwwubka MmacTepa).

Knaccudukauui OOITKHBI NOCTOAHHO MepecMaTprBaThLCH, NOCKONBKY Bonee nozfHWe cobbiTia MOryT
[aBaTh HOBble OCHOBaHWA ANA NposedeHna nepeknaccudgukaunmn. 31o Havbonee 4acTo NPOMCXoaWT B CUCTe-
MaTKYECKMX OTKA3ax KaTeropii B (cMm. pucyHok 8).

6.4.4.3 Kateropyu1 yMeCTHbIX OTKa30B

CuctemMaTtnyecke oTKasbl A0MKHL! BbiTb OTHECEHLI K KaTeropuam A unu B:

a) OTka3abl, He CONPOBOXAALMECA KOPPEKTUPYHLMMW MOANMUKALMAMK, NOTOMY YTO OXMAAEMbIE pe-
3yNbTaTbl HEe YCTPAHWNK Gbl NPOBNeMbl CTOMMOCTH, BPEMEHW WM TEXHUYECKNE TPYOHOCTK;

b) Otkasbl, conpoBoXaacLUMECA KOPPEKTUPYICLWER MogudMKaUuWe, HanpaBneHHoA Ha npefoTepalle-
HWe MX NOBTOPEHWA.

6.4.5 MNpouecc coBeplUeHCTBOBAHWA HAAEKHOCTH Ha 3Tane MCMNbITaHWA Ha NOBLIWEHWEe HAOEeXHOCTH

Ha pucyHke 8 nokasaHa nocrnefoBaTenbHOCTL BbINMOMHEHWS AMArHOCTUKK 0TKA3a, PEMOHTA UMK 3aMeHbI,
knaccudmkami 1, NpKY HeOBXO0AMMOCTH, AaNbHENLUMX NCCNEeaoBaHuiA 1 KOPPEKTURYHOWKMX Moaudkaymi. ToT
e camblid Npouecc JOMMKeH MPUMEHATHCHA W B CNyvae, Korga WCTOMHWKOM WMHdpopMauuny ABNAETCA WHadA
nporpaMma Wnw AeAcTBMe, He UMeWee Uenbi NoBblilWeHWne HageXHOCTH,

McnbiTaHnA SOMKHBI BbITb NPUOCTAHOBNEHL! NPY NOABNEHWM OTKa3a Ha BpemsA, AOCTaTodHOe AnA Ava-
FHOCTWKW, PEMOHTA, N3BATUA UMK 3aMeEHbI UCMBbITYeMOro obbekTa. HackonsKo BO3MOXHO UCCNefoBaHe cuc-
TeMaTVHecKNX OTKaz0B W MoandUKauMiA NpoekTa AOMKHO MPOBOAWTHCA NapannensHO C WCMNbITaHUSAMA,
HECMOTPHA Ha TO, YTO CYLLLECTBYET BEPOATHOCTL OTKA3a TOro e Camoro T1na, noka craboe MecTo coxpaHaeTcs.

CucteMaTyecke OTKasbl kKaTeropuin B JomkHb Bcerga conpoBoXAaTHCA KOPPEKTMPYoLWen Mogudika-
uven. Korga moawdpvkauma paspabotaHa, oHa MOXeT ObiTh NpoBeaeHa B Gnvkariumin yaoBHbIA MOMEHT (TO
€CTb MNpW MOABINEHWM OPYTOro 0TKasa UNnW APYroW NprYioCTaHOBKW UCTBITAHNIA).

OAHaKo MOXHO AOCTVYb BOnbLuen sthdeKTUBHOCTY, €CRIV NpOrpamMMa pazneneHa Ha HeCKOMNbKO OTPE3KOB
BpemMeHU U mogudmkaummn {ocobeHHo KpynHomaclTabHble) NpOBOAATCA NOCNE Ka¥aolh cTagun. 3Ta cxema
rnokazaHa Ha pucyHke 8.
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Hauano ucnuitaHuii Ha
NMOBLILLEHWE HAOEXHOCTH
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MoARneHWe oTKa3a
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HAwarHocTvka otkasa
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-
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YMECTHLIM?
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e
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0OTKas0B

PaapatoTka PerucTpauns SaHHbIX No
moghdbukalia ans oTKasy kateropud B

0TKas0B Katercpuu B J

PucyHok 8 — Mpouecc UCnbITaHWiA Ha NOBbILUEHWE HAOEXHOCTH

Mocne oTka3a CMeHHbIE YacTW MOTyT BblTh 2aMeHeHbl Ha pe3epBHbIe AN BOCCTaHOBMNeHWs paboTocno-
COBHOCTM cUCTEMBI. 3TO MO3BONAET BKNKOYUTL MOAMGIMKALMID B 3aMacHOA MOAYIb U C3KOHOMUTL BPEMSA, He
npwberas K npepbiBaHW NCNbITaHWA, Hann4iwe Habopa Taknx 3anacHbIX MoAynen o4eHb yaoGHO, HO, Noka 3TN
MOZYFW He BKIMHOMAKT BCEX NpeablayLuinx MogndrKaumia, OHW AOMKHbI MICNONB30BaTLCA TOMLKO BPEMEHHOD.

S hekTMBHOCTL MOgWdNKaLWK HE N3BECTHA 0 3aBepLEeHNA UCMbITaHUA, NPOAOMKNTENBHOCTL KOTOPbIX
AonAHa GbiTh B HECKONLKO pa3 Gonblie BPEMEHWN WCMbITAHWIA A0 NEpBOro OTKA3a KOHKPETHOro Tina cnaboro
MecTa. 3TO NO3BONSET HE TOMbKO BbIABWTL, BbiNKM MY BO3OEACTBMA KOHKPETHOro criaboro mMecta ycnewHo
YyMEHbLIEHb! UAW YCTpaHeHb!, HO TalKe, He NMOABWMVCH N HOBbIE cucTeMaTideckre cnabble mecrta. Jliobble
OWWBKK B W3rOTOBAEHUW WM HOBbIE KOMMOHEHTLI NPUBHOCAT HOBble cnabble mecTta. [nA WX BbiABNEHWA
TpebyeTcA AononHUTensHoe BpemMs paboTol. B kavyecTBe craTUCTVHECKMX MEeTOA0B MOryT MCMoNbL30BaThLCs
MeToAbl, NpMBeaeHHble B MOK 60300-3-5.

6.4.6 MaTtemaTU1yecKkoe MOAeNHMPOBaHUEe NPU NCNbITAaHWAX HA NOBLIWEHWE HAageXHOCTH

B naHHOM pasfene onvcaHbl MeTofbl MOASNMPOBaHWA, NPUMEHUMbIE ANA TAKWMX NoKasaTenei Haaew-
HOCT1 KaK napamMeTp noToka oTkasos unu MTBF. [lna opyrvx nokasatenen HageXHocTy, HanprMep NHTEHCKB-
HOCTWK 0TKa20B W MTTF, 0oMKHbI MCNONL30BaTLCA APYTrve Mogeny. MogennpoBaHWe NoBblLUEHUA HAZEKHOCTY
[aeT BO3MOXHOCTb WCMONb30BaTh KONMWYECTBEHHbIE OLEHKN AOCTUMHYTLIX U ByayLunX 3HaYeHU M Nokasaternen
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HaOEeXHOCTW B KOHLE UMK B NPOMENYTOYHLIX TOMKaX NporpamMmMb! NOBLILLIEHWA HageKHoCTWU. PesynstaTtsl Moae-
nvpoBaHuA MoryT ObiTb NpeacTaBneHbl B CrieAyOLEM BUAE:

- MTHOBEHHbIV NapaMeTp NoToka oTkazos unin MTBF B gaHHORM To4ke nporpamMmel;

- BKCTpanonMpyemoe 3HaveHne noToka oTkazos unv MTBF B HekoTopor Byaylwein To4Ke NporpaMmMbl;

- MpPOrHO3MpYyeMbI A MapaMeTp NoToka oTkazoB unv MTBF BHe BpemeHW, korga oTcpodeHHsIe Modudivka-
U1K BbINOMHEHS! N YAYYLWEHWA 3aBepLUEHbI.

MrHoBeHHbIE UK SKCTpanoNMpyemble MHTEHCHBHOCTW OTKa30B 0BGLIMHO VCTMONb3Y HOTCA BO BPEMA BbIMNOI-
HEHWA NpOrpaMMbl, a MPOrHO3MpyeMble 3Ha4eHWA 0BbIMHO MCMONb3YIOTCA AN onpeaeneHys oUeHKN B KoHLUe
3Tana vny B KOHUe NporpamMmbi.

Kpome Toro, MoryT GbITs onpefeneHsbl OLUEHKM ANA CAeayHLLIX OTHOLWEHWEA:

- OTHOLLEHWE NMepeYnCcreHHbIX BblLLe NapamMeTRoB K NapaMeTpam B Hadvane nporpaMmmsl;

- KONWYECTBO BbIABNEHHbIX CUCTEMATUHECKMX CNabblX MECT Mo OTHOLWEHUWIC K 0BLemMy KONWUYeCTBY, oue-
HEHHOMY C MOMOLLEBH MOOENVPOBaHNUS;

- KONMMYECTBO CUCTEMATUHYECKNX CNabbIX MECT, YCTPaHEHHBbIX C MOMOLLBH MOAWMMKALIA MO OTHOLIEHWID
K 0BLEeMY X KONWYECTBY.

InuHa nepsoro nepwofa oTkazoB (nepvona nNprpaboTkM) MoKeT BbiTb OLeHeHa HenocpeacTBEHHO MO
AaHHbIM 06 oTkazax nyTem HabnwaeHWA 3a oTkasamu/HapaboTkamMuy MW OpYrMMK cpeacTBamin. M oTkasbl u
HapaboTK1 B Npefenax 3Toro Neprona AOMMkHbl BbiTb MCKIMKOYEHb! M3 AaHHLIX, UCTOMNb3yeMblX ANs pacHeToB
NOBbLILIEHNA HAOEKHOCTH.

MimeeTcA HECKONBKO WMCMONb3YEMbIX B HACTOALLIEE BpeMsa MaTemaTtideckux Mogenerd. OHW 3aBUCAT OT
npeanovTeHWA NoNL30BaTenNs, TUNa 1 NPOAOITKUTENBLHOCTM NPOrpaMmMbl NOBbLILLEHWA HAAEKHOCTW, DTO MOLENb
HyarHa, mogens AMSAA/Kpoy n mogens IBM/PocHepa ¢ uyKcMpoBaHHbLIM KONWUYECTBOM e eKToB.

6.4.7 XapakTep » uenn mogenupoBaHUs

B mopensax noBsbIWeHNS HAAEKHOCTW UCMoMNb3YT MaTemMaTrdeckie dyHKUWMY, KOTOpLIE Npy onNTYMarb-
HbIX 3HAYeHWAX NapaMeTpoB A0CTATOMHO TOMHO OMWCLIBAKOT CBOWCTBA KOHKPETHOro HabGopa gaHHbIX. Takune
OYHKUMW U XapaKTepUCTVKA MydLle BCEro NpeAcTaBNATh B TEX e NePeMEHHbIX, 4TO 1 NepBoHavansHbIA Habop
O8HHbIX, KOTOPbIA 0BBIMHO COCTOWT 13 HAKOMNEHHOTO KONMWYECTBA YMECTHbBIX 0TKA30B 1 HAKOMMEHHLIX YMECTHbIX
HapaBoToK (cM. picyHoK 9). [ina onvcaHna Mofenel MoryT MCMons30BaThCA HEMPEPLIBHLIE WMWY AUCKDETHBIE
cyHKUMW, [IMCKpeTHas Mofenb NpeacTaBnseT oTkasbl Gonee peanmcTUYHO, HO 4YacTo TpebyeT Gonbluero
KonwdecTea 3TanoB 4714 OLEeHKKW, MeM HernpepbsiBHAa MO4en..

BoiBop Mogenu, KOTORYHD HY?KHO MCMOMNb30BaTh, BKMNOHYAET KOMMPOMKCC MEXAy NpOoCTOTON 1 peanu3mom.
BonbLWVHCTBO MOAenei MeeT He Gonblie ABYX NapamMeTpos, MOTOMY 4TO BOnblIee KONMMECTBO YCMOXHAST
oueHKy. [1ns nony4yeHus 0UeHKN MaKkCcVMMarsHOro NpaBaonofo6usa Unm oUeHKM MMHMMYMa KBaApaToB OTKIIOHe-
HUIA pellatT COOTBETCTBYILLME YpaBHEHVA Ana napameTtpos. [logcTaBnas 3TV 3HAYEHWSA B MOAEMNbLHYHD
dyHKUWIO, NONY4aloT 3HaYeHWs NOBLILLEHWA HAAEXHOCTY ANA NapaMeTRoB, NepeyncneHHbIX B 6.4 6.

BaxHbIMK TpeBoBaHUAMK MOJENMPOBaHWA ABNATCA Cnefyowne:

- HeOBX0ANMbI aJeKBaTHbIe AaHHbIE,

- YCNOBMSA WCMbITAHWIA AOIKHbLI COOTBETCTBOBAThL YCTAHOBIEHHLIM TpeGoBaHMAM.

Mopenu He gOMKHLI paccMaTPMBAaTLCH Kak abConTHO BEPHbLIE M AOMKHEI MPMMEHATLCA OCTOPOXKHO. OHK
OOMKHbI UCMOMNb30BaTLCA Kak CTaTUCTUHECKUIA MHCTPYMEHT, MOMOratoLUMIA MPUHATL NpaBUNbLHOE TEXHUYECKoe
peLleHne.

6.4.8 MNokazaTenn HageXXHOCTHU, UCNONbL3YeMbIe NPU MOZENUPOBaHUN

6.4.8.1 MrHoBeHHbI NapameTp NOTOKA OTKa30B

B cooTBETCTBUW C pUCYHKOM 4 (KpMBas 3) oTHOWeHWEe 0BLLEro Konn4ecTsa YMEeCTHbIX OTKa30B B obLiemM
cny4vae nmeeT opmMy, M30BpakeHHYH Ha pUCYHKe 9.

B noBoli MOMEHT BpeMeH MrHOBEHHbI/ MapaMeTp NOTOKa OTKa20B — 3TO TAHIeHC Yrna HaKNoHa Kaca-
TenLHOW K KPYBOW B COOTBETCTBYOWER Todke. Ha pucyHke 9 nokasaHbl kacaTenbHble, NpoBeAeHHsIe B Havane
KOOPAWMHAT W B MPOMEKYTOYHOW TouKe (fy, 114) MpOrpamMmbl NOBbILWEHWA HAOEXHOCTW. TaHreHchbl yrna HaknoHa
3TUX KacaTenbHbIX NpeiCcTaBNAT 3HAYEHU MrHOBEHHbLIX MHTEHCWBHOCTEW OTKa30B 00LEeKTa (MNW COBOKYN-
HocTK 06bekToB). OHWM MOryT BbiTh OLUEHEHBI C MOMOLLBK WCMOMbL30BAaHUA MATEMATUHMECKOW MOZENW nocre
NOCTPOEHWS COOTBETCTBYIOLLEN KPMBODW NpoLuecca.

OpaHako, ecnvu MogrdwKaUuKMy ANs yNyMWeHUs HaZeKHOCTX Bbiny BbINONHEHLI Ha Bonee No3gHWX 3Tanax
obLero neproaa UCnsITAHUA, MOOENb MOXET ObITh HE fLOCTATOMHO NPOLOIMKUTENBHOR ANA OTPaXeHUS pesynb-
TWPYIOLWLEro NoBblleHWs HageXHocTy. CneaoBaTenbHO, MCTUHHBIA MIHOBEHHLIM MapameTp NMoToKa OTKa30B
Bynert meHblle, Yem rnonydeHHasi oueHka. Ecnv BonbWIVHCTBO WM Bce MOAWdIMKaUWMK OTCROYEHb! 40 KoHUa
MCNbITAHWA (UNK CTagWW UCMbITAHWA), TO 3TOT METOL, OLUEHKN HALEXHOCTU HE MOXET MCMONb30BaThCA. TOMbKO
NPOrHO3MpPYEeMbIA NapamMeTp NOTOKA OTKaz0B MOYKHO OLEHWTL B COOTBETCTBMM € 6.4.8.3.
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HakonneHHoe konwvecTeo ¥MECTHBIX OTKA30B
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HakonneHHasn ymecTHasa HapaBoTka

MpuMeyaHue—TaHreHcyrna HakKNoHa KAcaTeNbHOA B HAYANE KOOPAWUHAT W B TOUKE ({1, /74)} pABEH MIHOBEHHOMY
napameTpy NOTOKA OTKA30R, @ B TOUKE (£, Ny} — 3KCTpanonupyeMomy napaMeTpy NoToKa OTKas3os

PVICVHOK 9— Xapak'repHaﬂ KPUBaAd, NOKa3biBaOWAA MIHOBEHHBIE W JKCTPpAnonMpyemMble MHTEHCUEHOCTHU OTKA30B

6.4.8.2 3kcTpanonvpyemblii NapamMeTp NoToka OTKAa30B

Ha pucyHKe 9 nokasaHa KkacaTernbHasd, NpoBefeHHada B TOYKe (£, n,). Ee TaHreHc yrna HaknoHa npefcrae-
NAEeT 3KCTpanonupyeMsIi NapaMeTp NOTOKa OTKA30B B 3TOW TOMKE Kak OUEHKa MEeTOAOM 3KCTpanonaunn 13
Touku (¢4, 111). MNpegnonaraeTca, YTO Ta Xe camasa MoemNb W MapaMeTpbl, KOTOPbIE MPUMEHANWCH K AaHHbIM 06
OTKasax, HaKoMMNEHHbIM A0 TOMKK (£, 114), AOMKHbBI MPUMEHATLCA 0 TOMKM (fy, M5) M 4MTO YCNOBUA UCMLITAHWEA 1
BbINONHAEMbIE NpoUenypbl Moandikauui ABNAITCH HEW3MEHHBIMUW NPW BbIMNOMHEHW BCEW NPOrpaMMb.

Takum oBpas3om, 3KCTpanonMpyemslil MapamMeTp NoTOKa 0TKA30B — 3TO NPOTrHO31MPyeMas OLleHKa YPOBHS,
OXWUJAEMOro Ha HekoTopoM ByayLieM 3Tane Unu B KoHUe nporpammel. OgHako cnegyeT NoMHWTL, 4TO M3Me-
HEHWE YCMOBWUA WCMbITAHUA WNW Mpouedypsl MOANUKALMKA MOXKET NUWNTE 3KCTpanonAuMie HeoBXoaMMORA
JOCTOBEPHOCTH.

KprBasn, nokasaHHasA Ha pycyHke 9, ABNAETCH TONbLKO NPYMEROM W He NpefcTaBnseT cobbliTUiA peansHbIX
MCNbITAHWA. BO3MOXHO, MTO MPpW UCMbITAHUAX OTKA30B CTAaHOBWTCA GonbLUe, a He MeHbLLE.

6.4.8.3 lNporHosvpyeMbI NapaMeTp NoTOKa 0TKa30B
MporHo3vpyeMblil NapamMeTp NOTOKa OTKA30B — 3TO OXWAAEMOe 3HAYEeHWe NapameTpa NoToKa OTKa30B

MpW 3KCnyaTaunn, cnegyoLwein 3a nporpaMMoi Mogudukaumn. MNporpamMmMa, BKNHOYaOLWAA HECKONBKO MOAW-
buKau Wi, BLINOMHAEMbIX OLHOBPEMEHHO, BbI3bIBAET CKaveK HAaAeKHOCTM (CM. pucyHoK 10) BMecTo HenpepbiB-
HOro ee noBbileHWA. Ecnn nporHosvpyeMblii NapamMeTp NOTOKA OTKA30B OLEHWBANCA B KOHUE MporpamMmbl
MOBLILEHNA HAZEKHOCTW, TO 3TO COOTBETCTBYET 3KCTNyaTauWu, ecrii YCrnoBWA WCMbITAHUIA COOTBETCTBYIOT
yCnoBuam akcnnyaTauun, NpordHosvpoBaHye asnaeTca Gonee TOHKMM MeTogom 1 Tpebyet 6onee rnyboknx
TEXHUYECKNX 3HAHWA, YEeM OLEeHKa MIHOBEHHOrO WMWK 3KCTPaNonVpyeMoro 2HadeHWsa napameTtpa rnoToka
OTKa308B,

Mony4eHHas oueHKa He [LaeT A0Ka3aTenbLCTB, CNeayoWMX U3 UCMbITaHWIA, 4TO BCe MOANMDNKALWMK NOBbI-
CUNKY HAOEKHOCTb B HEOBXOAMMORA cTeneHn W He aoBasuny HOBbIX cnabbix MecT. OBblYHO NKLIL HEMHOTVE
MoZMdpWKaL MK NOMHOCTLIO 3IEKTUBHBI M MWL B HEKOTOPbLIX CNyYasx AOCTaBAAT HOBble oTkasbl. Koadidw-
UMeHT 3dEKTUBHOCTY «yIyHLLIEHWSA» BbiPaKaeTcs AONEer, Ha KOTOPYH YMEHbLLUAETCA 3HadYeH e napameTtpa
NnoToKa OTKa30B. ITOT KO3PPULMEHT MOXKeT BbiTb HA3HAMEH HA OCHOBE TEXHWMECKOro aHan3a Kaxaor Moau-
dvKkaumM unu kak obliee 3HaveHne (o6bMHO 0,7).
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HakonneHHoe yMecTHOe BpeMs NCNbITaHWiA

PucyHok 10 — MpuMepbl KPUBLIX NOBLILLUEHWUA HAASKHOCTM U CKaYKOR

MeToavka NporHo3MpoBaHKA NpeanonaraeT, 4To Kaxabli pacno3HaBaeMbliA TUM CUCTEMAaTUHMECKOrO chna-
©oro mecTta MMeeT CODCTBEHHbBIA NMOCTOAHHLIA NapaMeTp NoToKa OTKas0B Nnocne neploga npyupaboTki. IToT
napameTp MOTOKa OTKA30B MOXHO MOATBEPAWTL, €CNi NOABMANOCL 40CTATOMHOE KOMWYECTBO MOBTOPHbLIX
OTKa30B faHHoro Tuna. MNpu ycnewHow Moandmkaumy Tonbko HapaboTka [0 NepBOro 0TKasa Ka)Joro Tuna
MOXeT GbITb MoNy4eHa AN OUeHK COOTBETCTBYHOLLErO NapaMeTpa NoTOKAa OTKA30B.

BbinonHAT cnegyowye Lwaru:

a) Mcnonb2ya Habop HapaboToK A0 OTKa3a BCEX CUCTEMATUYECKX TUMOB OTKA30B 1 MOAENL OLeHUBAT
napameTp NOTOKA OTKA30B ANs KaOoro M3BeCTHOro THNa cUCTeMaTHeCcKoro 0TKaza,

b) OnpepensawT koaddrureHT 3 deKTUBHOCT YNyqLIeHWS;

C) No mogenw oueHvBaT 06LIJ,I/II7I napameTp NoOTOKa OTKa30B N0 BCeM CUCTeMaTHeCKnm cnabbim MecTaMm,
B TOM HYK1Cne ewe HE‘OGHapy}KE.‘HHbIM;

d) MNMocKkonbKy OCTATOMHLIA NapameTp NOTOKA OTKA30B NPWMHAT 33 KOHCTaHTY, €ro OLUeHWBAT HeMocpes-
CTBEHHO, pazfenvs obliee KONMYeCTBO OCTATOYHLIX OTKA30B HA HAKOMNMEeHHOEe YMECTHOE BREMSs UCTIbITaHWA;

e) MNporHo3rpyeMbIi 0B NapaMeTp NOTOKa OTKA30B OLEHVBAOT Kak CYMMY MHTEHCUBHOCTEN OTKA30B,
NOPO¥AEHHbIX CREfYHWUMK cNabbiMn MecTamu:

- N3BECTHbIE CUCTEMATYEeCKMe crnabble MecTa, AN KOTOpbIX MOryT BbiTh paspaboTaHbl KOPPEKTMPYOLLME
MogudprKaLn;

- HeoBHapyXeHHble cucTeMaTHeckMe cnabole MecTa, NpeackazaHHbie MOLENbH, HO eLle He Habnoaae-
Mble;

- ocTaTodHble crnabble MecTa.

Ha pucyHke 11 npovnnocTprpoBaHsbl 3T KoHUenuuni. OHK NpUMEHSIIOTCA W K annapaTHbIM CpeacTBaM,
1 K NpOrpaMMHOMY OBecnedeHuo, 3a NCKITHYEHEM TOT0, HTO ANA NporpaMMHOro obecnedeHnsa OCTaToNHbIRA
napameTp NOTOKa OTKA20B BCErga paBeH HYMo.

6.4.8.4 pyrve oueHKn

MoBbILWEHWE HAOEXHOCTW B XOA4E 3Tana Wi BCeA NporpaMMbl MOXET BbiTb M3MepeHo. [N 3TOro oUeHKy
NPOrHO3MPYEeMOoA MHTEHCWUBHOCTW AENAT HA €e MIHOBEHHOE 3Ha4YeHWe B HaYane nporpaMmsl. [na mogenei,
KOTOpble WCMoMb3yoTCA ANA OUeHKW obllero KonvdecTsa TUNOB CUCTeMaTUYecKnX cnabbix MecT (BkMovan
HeoBHapyKeHHbIe), 3TOT NoKasaTenb MOXHO NErko Nony4vTb. 3aTem 4acTb, COOTBETCTBYIOLLYH OTKazaM, A
KOTOpbLIX NpoBegeHbl MooudIKaUWMK, HAXOOAT HA OCHOBE AaHHbLIX KONMWMMEeCcTBa OTKaz20B KaTeropuu B. CteneHb
ycnexa Bcex Mogudrkauni 1 TOMHOCTs kKoadhdmUyMeHToB 3P EKTUBHOCTY YNYHLIEHUA MOXET ObiTe OLeHeHa
TOMbKO MO pe3ynbTaTam ganbHEWLWMX UCMbITAHWA AW HA OCHOBE AAaHHbLIX 3KCnnyaTauuu.
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PucyHok 11 — MporHosupyembii napaMeTp NoTOKa OTKA30B, OLEHEHHbIA C NOMOLLBID MOOEMUPCBAHWS

6.4.9 OTyeT 06 MCNbLITAHMAX HA NOBbIWEHWE HAAEKHOCTU U JOKYMEHTaL WA

OTyeT 1 AOKYMEHTAUMA O MOBbILWEHUW HALEXHOCTY AOMKHLI BECTUCH HEMPEPLIBHO ANA MOHUTOPRKHIA
npouecca W, Npy HeoGX0AMMOCTH, YBENWMEHWA pecypcoB. [03TOMY AOKYMEHTaUWMA OOIDKHA HenpepbiBHO
nepecmaTpyBaTbCd, HanNpuUMep, nepes kaxabiM obcyxaeHvem npoekta. GopManbHbIA OTYET JOMHKEH BKIHO-
4YaTbCA B KaXObIA NPOMEXKY TOMHBIA OTYET MO NMPOEKTY, a TakKe pa3pabaTbiBaTsCA NPY KaXKAOM BbIMNYCKE NPOeKTa
W NpW co34aHnK onbITHOro obpasua.

OT14eT gonkeH cooepKaTe ONvICaHKe NoBbILUEHNSA HAAEKHOCT W AOMMKEH BKNIOHATL 3HAYEHWMA MrHOBEH-
HOro NapamMeTpa NoTOKa OTKA30B, 3KCTPaNonNMpyeMoro napaMeTpa noToka OTKa30B, a Takke NpPorHo3MpyemMoro
napameTpa NoTOKa OTKA30B 1 3aMnaH1poBaHHble aercTena. B otyeTe nomkeH GbiTh yKasaH cTaTyc AelCTBIA
C TEMEeHMEM BpeMeH ONA KaxK40ro KNnacca TshKecTW W ANA pasnu4YHbIX COCTOAHWA NpoGnem B 3aBUCKYMOCTH OT
TsDKeCTW nocnefcreni. OT4eT AOMKEH 3aBepLUaThbCH OLEHKOW HAZEeXHOCTW 1 PUCKOB ANA NpoayKUMK ¢ Heob-
XOAWMOW JOCTOBEPHOCTBH 3TUX OLLEHOK. ITW OLEHKW JOMKHBI YKa3aTh, CYLLECTBYET N pasHnLLAa MeXay Uensamu
HaOEKHOCTM NPOOYKUMIA 1 MPOrHO3MpYeMbIM MapaMmeTpoM NoToka oTka3os. OTHET JOIPKeH CodemKaTh pacqeT
ko3dpVUMEHTOB AOCTUIHYTOMO YAYHLLIEHWS HA OCHOBE MCMONb3YeMbIX CTaTUCTUHECKAX MOZEener NosbILLeHns
HagekHocTH. BMecTe ¢ onucaHvem dakTW4ecky BbIMONHEHHOTO aHanM2a UCNbITaHWA W AeACTBIUA No ynyJlwe-
HUKO 3T KO3 WLWMEHTB UCNOMbL3YIOTCA ANA NMNaHWPOBaHKA W NPOrHO3MPOBaHWA NoKasaTenen HageXkHoCTH
AN HOBbIX MPOEKTOB, BbINOMNHAEMbIX B TOWA XKe opraHn3auunn.

HokymeHTau A nporpammsl NOBbLILUEHNS HAAEXHOCTW AOMKHA BKIMIOHATD!

a) NnaH vcnsiTaHWiA, obbiMHO pazpaboTaHHbIA M3roTOBUTENEM W 0O00PEHHbLIA 3aKA34KKOM C YKasaHWem
JeTanei Bcex 3a7ad, BXOAAWMX B NporpaMMy MOBLILUEHWA HAAEXHOCTW, YCNOBWIA U CPEACTB UCMbITAHWUA. 3TK
3a7aqn JOMKHbI BKNOYATL AeACTBMA N0 aHANKW3Y, NOArOTOBKY, YCTAHOBKY, UCMBITAHUA, MOHUTOPWHT, JOKYMEH-
Tauuo U Npouenypy, kKoTopas ByJeT BeINONHATLCA NOCnNe NosABNeHWa oTkasa. MoxeT notpeboeaThbca nnaHoBas
KpWBaA NOBbILUEHWA HAZEXKHOCTH;

b) Cneundmkaumsa NcnbITaHWA, AeTanvanpywas MOHUTORWVHI yHKUWMOHaNbHOW 3ddeKTMBHOCTY 06b-
eKTa;

c) ExxepnHeBHsIA dhaiin perncTpauuy Ana perncTpad i pesynsTaToB UCNbITaHWA, OTKA30B W OPYTUX CyLUe-
CTBEHHbLIX JaHHbIX;

d) Ot4yer 06 oTka3ax Ana perncTpauny Kaxaoro oTkaza, YMeCTHOro Mnu HeyMecTHoro. OTHeT JormkeH

27



rOCT P 51901.6—2005

BbLINOMHATLCA MO CTaHAAPTHON dOpME, WCTMONbL3YeMOW W3roTOBWUTENEM AN BCEX WCTOMHWKOB JaHHbIX 06
OTKasax 1 NpegHasHavYeHHON 4NA BBOAA CYLLECTBEHHbLIX 4aHHbIX B BaHK JaHHbIX;

e) OTyeT 06 aHanv3e OTKa30B, CoAepPKalLWiA peaynLTaTbl MICCNeA0BaHWKA, aHanvsa 1, Npu HeobxogMmoc-
TV, OEACTBUA, CBA3AHHbLIX C OTKA30M!

) MPOMEKYTOYHbLIE OTYETBLI 33 YKA3aHHbLIE NPOMEKYTKN BPEMEHW AN BKIMHOYEHUE, NPW HeoBX04MMOCTH,
pe3ynLTaToB CpaBHEeHWA PaKTVYECKOro 1 3annaH1pOBaHHOrO NOBLILUEHWS HAAEKHOCTM (CM. PUCYHOK 8);

g) 3aKnYMTeNbHLIA OTYET ¢ onNrcaHeM NPOrpPaMMbl, NPEACTaBNALWMWA BCe CYLWECTBEHHbIe pesynbTa-
Tbl, LEACTBMA 1 BbIBOAbI, BKIOMAsA OLEHKW HAZEKHOCTY MonyveHHble METOLOM MaTeMaTUIECKOro Mogenipo-
BaHWA.

TpeGosaHua nepeyricneHnii d) v e) NpegnonaranT HaNM4Ve YHUKaNbLHOM CUCTeMbl MapKMPOBKIKA KaKaoro
oTKka3a, oGecneynBaloLell ero CBA3L C aHan3om, MPOEKTOM W COOTBETCTBYIOWMM anemeHToMm. MNocneayowwme
OTYeTbl AONKHb! CCLINATLCA HA BCe YMECTHbIe NpeabiayLine oTIeTh!,

Bonee fgeTansHaa MHOPMAaLWA, OTHOCALWASACA K OTYETAM MO WCMbITAHWAM Ha HAadeXHOCTb, NpUBeaeHa
B MOK 60300-3-5.

7 MoBbIlWeHWe HaaeXHOCTH npuy akcnnyataugum

lNoBbIWEeHWE HAAEXHOCT MOXET BbiTb NpoOAOIMKEHO Ha CTagun akcnnyartaunii npoaykuunim. AHanus faH-
HbIX IKCnnyatauny, cogepXalWwkxca B XOpowo OpraHW30BAHHOW CKUCTEME pervcTpaunn, OGECI'IE‘-IMBaI-OLIJ,EI?I
npocnex1BaemMoCTb OTKa30B, MOXET NMoKa3aTb CBA3aHHbIE C NPOEKTOM I'IDOGJ'IEMI:I, He pacCKpblTble NP aHannse
OTKa30B W UCMbITaHWA. NoBTOpEHWe OTKAa3a W €ro TWAaTensHbLIA aHanws MOTYT NPWUBECTWN K BbIABNEHWND HEOO-
CTaTKOB NPOEKTa, KOTOopble WHOrOa ABNMAKTCA OCHOBaHWeM OndA nepecMoTpa 1 ynydlleHWA MNpoekTa. 310
ynyqueHue npoekta MoxeTt BbIT YHTEHO MNpK AansHerwem U3roToBNeHUN npoaykunn. TwaTtensHbIA MOHUTO-
PWHI OaHHbIX 3KCnnyaTauMi OTHOCWUTENbHO KOHKPETHLIX OTKa30B W WX NMNOBTOPHOMO NnoAsBneHWA nNpuBoanT K
yCnewHoOMy ynyylweHWD HageXHOoCTU NpoayKuKrn.

MOHI/ITODMHF NOBbIWEHNA HadeXXHOCTW B IKCNNyaTaukn ABNAeTCA TPpyAHbIM, TaK KakK B 3TOM cny4ae
NMEKTCA Apyr1ne N3MeHeHWA npoaykuyki, noM1MMo ynydlweHWA npoexkTa. ﬂpOMbILIJJ'IG.‘HHbIE.‘ N3MEHEHWA NpOoaVyK-
UMK 1N M3MEHEHWA HaLEeXHOCTM €€ KOMMOHEHTOB 3aBWCAT OT AEWCTBMA WX M3roToBMTENEW W nponasyos,
KOTOpPble MHOTAa HEBO3MOXHO npocnegnThb.

ﬂ,J'IFl nyyuiero Kka4ecTtsa JaHHbIX 3KCcnnyaTaui HE.‘OGXO,EI,VIMO OpraHA3oBaTb C60D AaHHbBIX TaKKM 06p830M,
4106l ONMCAHNA 0TKA308 BbiNK OAHOTUMHBLIMK (CTE!H,EI,ElpTI/lZBVIpOBaHHbIMM) ¥ KaXablA OTKa3 Bbin 38(1)VIKCVIpDBaH
MaKCMansHo I'IO,EI,DOGHO.

Ll,ame ecn He OTMedeHO Konn4ecTseHHOe MNoBbllleHWe HaJeXHOCTW MNpk 3Kcnnyatauun, OTCyTCcTBKMe
I'IOBTODE.‘HMI71 CACTeMaTUHECKX OTKa30B 1 COKpalleHKe CepBMCHbIX 2anpoCcoB CBMAETENbLCTBYHOT O NOBbILLEHWN
HaOeXHOCTK B aKCnnyataywn.
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MNpunoxeHve A
{cnpaeo4Hoe)

CBe,EI,EHVIFI 0 COOTBETCTBUM CChINOYHLIX MeXXKOYHaApPOAHbLIX CTaHAAPTOB HAUMOHaNbHbLIM CTaHAAapTaM,

MCNonb30BaHHbIM B HaAcToslWeM CTaHAapTe B KavYecTBe HOPMaTUMBHbLIX CCbINOK

OB03HAYEHWE CCEUNOYHOMO
HALMOHANBHOMO CTaHaapTa

OB03HAYEHWUE U HAUMEHOBAHMWE CCBINOYHOTO MEXKAYHAaDOOHOTO CTaHAAaPTa U YCNOBHOE
0D03HAYEHWE CTENEHUN Er0 COOTBETCTEBHUSA CCBIIOYHOMY HAUMOHANBEHOMY CTAHAAPTY

roCT P MCO 9000—2001

CO 9000:2000 «CucTeMbl MeEHEMKMEHTa kavecTBa. OCHOBHBIE NONMOXKEHWA K
cnoeapk» (IDT)

roCT P MCO 9001—2001

CO 9001:2000 «CucteMmbl MeEHeKMeHTA KavecTra. TpebosaHunay (IDT)

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

M3K 80300-1:2003 «MeHeKMEHT HaaeKHOCTH. HMacTb 1. CUCTEeMbl MeHemk-
MeHTa HagexHocTuy (MOD)

rOCT P 51901.5—2005
(M3K 60300-3-1:2003)

MOK 80300-3-1:2003 «YnpasneHune HagexHocTslo. YacTs 3-1. PykoBoacTeo no
npumMeHeHunio. MeTogel aHanusa HageXHocTW. PykOBOOCTBO MO METOOCNOrMU»
(MOD)

rMoCT 27.310—95

M3K 60812:1985 «MeToabl aHanMsa HageXHOCTM cucTeM. MeToa aHanuaa
BWOOR W NOCneacTeWi oTkasa» (MOD)

rMOCT P 51901.13—2006
(M3OK 61025:1990)

MO3K 61025:1990 «AHanun3 gepesa HeucnpasHocTel (FTA)» (MOD)

roCT P 51901.16—2005
(M3OK 61164:1995)

M3K 61164:1995 «MoBbiweHne HagekHocTU. CTATUCTUMECKWE KPUTEPUU U
meToabl ougHkuy (MOD)
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MpunoxeHue B
{cnpaBo4Hoe)

ConocTaBneHWe CTPYKTYpPbl HAacTOSAILWLEro cTaHAapTa co CTPYKTypoW
NPUMEHEHHOIO B HEM MeXAyHapoaHoro ctaHgapta MOK 61014:2003

CTpyKTypa MexayHapoaHoro crangapra M3K 61014:2003 CTpyKTypa HACTOAWEro CTaHaapTa
Moapasaent [MyHKTEI MoanyHKT kI Moapaspens [MyHKT kI MoanyHKTEI
6.1 — — 6.1 — —
6.2.1 — 6.2.1 —

6.0 6.2.2 — 6.2 6.2.2 —
6.2.3 — 6.23 —
6.24 — 6.24 —
6.2.5 — 6.25 —

6.3 — — 6.3 — —
6.4.1 — 6.4.1 —
6.4.2 6.421—6425 642 6421—6425
643 — 6.4.3 —
644 — 6.4.4 —

6.4 645 — 6.4 6.4.4.1
6.46 — 644 6442
647 — 6443
6.4.8 — 645 —
6.4.9 — 6.4.6 —
6.4.10 — 647 —
6.4.11 — 648 —
6.4.12 — 6.4.9 —

MpumeyaHune— ConocTaeneHne CTPYKTypbl CTaHA@PTOR NPUBEAEHO TONLKO NO pasfeny 6, Tak kak npedbigy-
LMe U cnegylowne pasgensl cTaHaapTa U UX UHble CTPYKTYPHbIE 3NeMEeHTbl MASHTUHHBI.
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MO3K 60300-3-5:2001

(IEC 60300-3-5:2001)

[2] MexgyHapoaHbIA cTaHgapT
M3K 60605-2:1994

(IEC 60605-2:1994)

[3] MexgyHapoaHbIiA cTaHaapT
M3K 60605-4:2001

(IEC 60605-4:2001)
[4] MexxgyHapogHbIA cTaHaapT

MOK 61160:1992
(IEC 61160:1992)

FOCT P 51901.6—2005
Buénworpadusa

YnpaesneHue o6wein HagexkHocTblo. HacTs 3-5. PykoroAcTBO NO NpUMeHEHUI0. Yenorus
UCTBITAHWA HA HAAEXKHOCTE U NPUHLUNE CTATUCTUYECKOR NPOBEPKA TUNOTES

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

McnbiTaHne annapaTypbl Ha HadeKHOCTb. “YacTe 2: PaspaboTka MonbiTaTenbHbIX
LMKMOB.

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

McneiTaHne annapaTypel Ha HageXHocTb. YacTe 4. CTaTUcTUYecKue MeTodbl ans
3KCNOHEHUMWANBHOro pacnpegensHus. ToueUuHble OLEHKH, QOBEPUTENEHEIE MHTEPBANL,
npeuKUMOHHbIE MHTEpBaNbl U TONEPaHTHbIE UHTEPBATbI

(Equipment reliability testing - Part 4: Statistical procedures for exponential distribution -
Point estimates, confidence intervals, prediction intervals and tolerance intervals)
OdcpuumanktHbIl aHanua npoekTa

(Formal design review)
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