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MNpeauncnosue

1 MOOrOTOBJIEH O6LwecTBoM € orpaHMYeHHON OTBETCTBEHHOCTLIC «KopropaTuBHbIe 3/1eKTPOHHbIe CUcTe-
MbI» 1 ®eaepanbHbiM GrogKeTHBIM yupexxaeHnem «KoHeynsraunoHHo-BHeapeHUeckas chvpma B o6nactv mexay-
HapodHoW cTandapTu3auum u ceptudnkaumm — «dPupmva «MHTEPCTAHOAPT» Ha ocHoBe COBCTBEHHOIO ayTeH-
TUYHOTO NepeBoda Ha PYCCKUA A3bIK MexayHapoaHoro ctaHaapTa, ykazaHHOro B NyHKTe 4

2 BHECEH TexHn4eckum KoMUTETOM no cTaHaapTusaumum TK 58 « PyHkuMoHanbHas 6e3onacHocTby

3 YTBEPXOEH M BBEEH B AENCTBWE Mpukasom deaepansHOro areHTCTsa No TeXHUHecKoMy peryni-
poBaHuio 1 MeTpornorin ot 29 oktabpa 2012 . Ne 591-ct

4 HacTosiuid cTaHgapT MgeHTU4eH MexayHapoaHoMy ctaHgapTy MOK 61508-6:2010 «PyHKUMoHaNbHas
6e30NacHOCTb CUCTEM 3NEKTPUHECKMX, BNEKTPOHHbIX, MPOrpaMMUPYEMBbIX 3N1EKTPOHHbIX, CBA3aHHLIX ¢ 6e3onac-
HocTbto. YacTe 6. PykosoacTeo no npumeHeHuio MOK 61508-2 n MOK 61508-3» (IEC 61508-6:2010 «Functional
safety of electrical/electronic/programmable electronic safety-related systems — Part 6. Guidelines on the application
of IEC 61508-2 and IEC 61508-3»).

HanmeHoBaHWe HacTosLero ctaHgapTa N3MeHeHO OTHOCUTENTbHO HaMMEHOBaHMS! YKasaHHOTro MexXayHapoa-
Horo cTaHaapTa Ang npuseaeHus B cootsetcTame ¢ FOCT P 1.5 (nyHkT 3.5).

Mpy NpUMEHeHUN HaCcTOoSAILLEro cTaHaapTa pekoMeHayeTCs UCMOob30BaTh BMECTO CCbINIOUHBIX MeXayHa-
pOAHbIX CTaH4apTOB COOTBETCTBYOLIME UM HaUMoHalbHbIe CTaHAAPTbI, CBEAEHWS O KOTOPbLIX NpUBeAEHbI B A0-
NONHATENBHOM NpUNoXeH JA

5 BBAMEH IOCT P MGK 61508-6—2007

lNpasurna npumeHeHus1 Hacmosiweao cmaHAapma ycmarossieHsi 8 FTOCT P 1.0—2012 (pa3den 8). Urgbop-
Mauusi 06 USMEHEHUSIX K HacmosileMy cmaH®apmy rybriukyemcsi 8 exe200HoM (1o cocmosiHuio Ha 1 sHeapsi
mekyujeao 2o00a) UHGhOpMaULOHHOM yKa3amerne «HayuoHanbHbie cmaHdapmbi», & obuyuanbHbIt MmeKem usme-
HEeHUU U r1orpasoK — 8 eXXeMeCcsIHHOM UHGhOpMaUUOHHOM yKka3amerie «HauyuoHarnbHble cmaHdapmebi». B criyqae
riepecMompa (3aMeH»b|) Ui omMeHbI Hacmosiuje2o cmaHOapma coomeemcmeyroujee yeedomneHue 6ydem ornyb-
JluKo8aHo 8 briuxatilieM 8bIMyCcKe exeMecsiyH020 UHGhOpMaUyUOHHO20 ykazamers «HayuoHanbHbie cmaHdap-
msi». Coomeemcmayroujasi UHhopMayusi, yseOoMieHUe U meKcmbl pasmeLaromesi makxke 8 UHGhopMayUoHHOU
cucmemMe obuyezo nose308aHusi — Ha ogpuyuansHom catime ®edepanibHO20 a2eHmMcemea o MexXHUYECKoOMy
peaynuposaHuo u Memporsoauu 8 cemu UimepHem (gost.ru)

© CraHpgaptuHdgopm, 2014

HacTosiuii cTaHaapT He MOXeT BbiTb NOMHOCTLIO WU YaCTMYHO BOCTIPOM3BEAeH, TUPaXKMPOBaH W pacnpo-
CTpaHeH B kauecTse odyLMansHoro UsaaHua 6es paspelleHus defeparnbHOro areHTCTBa Mo TEXHUUECKOMY pery-
NAPOBAHUIO U METPOSIOrN
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BBegeHue

Cu1CTeMbl, COCTOSALLME 13 3NIEKTPUYECKUX U/ 311EKTPOHHBIX 31EMEHTOB, B TEHYEHWE MHOMMX NIeT NCMOSb3Y-
toTCA ANA BbINONHeHUs (pyHKLMIA GesonacHocTy B GonblUMHCTBE obnacTeli npyuMeHeHWs1. KoMnboTepHbIe cUcTeMbI
(0ObIYHO HasbIBaeMble «MPorpaMMuUpyemble ANEKTPOHHbBIE CUCTEMBI» ), MPUMEHSIEMbIE BO BCEX NPUKIadHbIX OT-
pacnsx 4ns BeINoNHEHWUs yHKLWIA, He CBA3AHHbIX ¢ 6e30NacHOCTLIO, BO BCe Bonee yBenuUMBaroLLMXCS Konuye-
CTBaX UCMONb3YOTCS A1 BbINONHEHU hyHKUMIA obecneveHns 6esonacHocT. Ans adbdpekTBHOM 1 BesonacHowm
aKcMnyaTaumMm TEXHOMOMMIA, OCHOBAHHbIX HA UCTMOSb30BAHMKN KOMMBIOTEPHBIX CUCTEM, YPE3BLIYAHO BaXHO, YTOOLI
nvua, OTBETCTBEHHbIE 3a NPUHATUE PeLUeHUiA, UMenn B CBOEM pacropsiKeHW PYKOBOACTBA Mo Bonpocam 6e3o-
MacHOCTK, KOTOPbIe OHW MornK Bbl UCNoNbL30BaThL B CBOEN paboTe.

HacTosimnii cTangapT ycTaHaBnvBaeT obLLmMiA nogxod k Bonpocam obecrieyeHns 6e3onacHoCTV Ans Bcero
YKN3HEHHOTO LiMKIa CUCTEM, COCTOSILLIUX U3 SMEKTPUYECKMX U/UIN BNEKTPOHHbIX, U/ NporpaMmmMmMpyemMbiX 3neKT-
POHHLIX (D/3/M3) anemMeHTOB, KOTOpPbIe UCMONbL3YITCS Ars BbINONHeHUs hyHKLMIA obecnedyeHuns GesonacHocTy.
OTOT YHUPULMPOBaHHBIV Noaxod 6bin NPUHAT Ans pa3paboTky paumyoHanbHOM U nocrneaoBaTeslbHOW TEXHUYECKON
NONUTUKW ANS BCEX 3/1eKTpUYecKMX cuctem obecneyeHusi 6esonacHocTu. MNpn 3TOM OCHOBHOW Lienblo ABsieTCA
codeiicTere paspaboTke cTaHAapPTOB AN NPoAyKUMKU U obnacTel NpMeHeHss Ha OCHOBE CTaH4apToB Cepum
M3K 61508.

MpumeyaHune— lMpumepamn CTaHAAPTOB ANt NPOAYKUMM U obnacTelt NpUMeHeHwWsl, paspaboTaHHbIX Ha
oCHoBe cTaHaaptoB cepumn MOK 61508, sisnsitotes [1]1—[3].

O6bIMHO 6e30MacHOCTb AOCTMIAaETCA 3a CUeT UCTMONb30BaHUS HECKOMBKUX CUCTEM, B KOTOPbIX UCMONb3YHOT-
CA pasnuYHbIe TEXHOMOMMMW (Hanpumep, MexaHu4eckue, rmapasnuyeckue, NHeBMaTUHECKUe, afeKTpudeckue, anek-
TPOHHbIE, NPOrpaMMMPyEMbIE 3MEKTPOHHbLIE). Jllo6as cTpaTerst 6e3onacHOCTU oMKHA, cNeaoBaTenbHO, y4uTbi-
BaTb HE TONbKO BCE SNEMEHTbI, BXOASLLME B COCTAB OTAENbHLIX CUCTEM (HANpUMep, AaT4UKK, ynpaensioLme
YCTPOWCTBA W UCTIONHUTENbHLIE MEeXaHU3Mbl), HO TaKke 1 Bce noAcucTeMbl 6e30nacHOCTU, BXoAsLLME B COCTaB
obLwelt cuctemel obecneveHunss 6esonacHocTu. Takum 06pa3om, XOTst HACTOSAILLMIA cTaHAaPT NOCBALWEH B OCHOB-
Hom J/3/T3 cucTemam, CBA3aHHbIM ¢ 6€30MacHOCTLIO, OH MOXET Takke NpeAocTaBnAThL 06LWKi noaxoa, B pam-
Kax KOTOPOro paccMaTpUBAaOTCA CUCTEMEI, CBSI3aHHbIe ¢ Be3onacHOCTLI0, 6aavpytoLmecs Ha ApYrmx TEXHOSNOMUSAX.

Mpn3HaHHBIM haKkToOM sIBNSIeTCA CyLLECTBOBaHNE OFPOMHOIO pa3Hoobpasua ncnonbaosaHus 3/3/M3 cuc-
TEM B pa3nnyHbIX 06nacTsaX NpUMeHeHUs!, OTNNYAOLLMXCS PasfUYHON CTENEHLIO COXHOCTU, BO3MOXHBIMU pUCKa-
MW 1 onacHoCTsIMU. B kaXkaoM KoHKpeTHOM NpuMeHeHn Heobxoanmele Mepbl 6esonacHocTy ByayT 3aBuceTb OT
MHOro4McreHHbIX hakTOpPOB, crieLMdUYHbIX ANS KOHKPETHOTO NpUMeHeHWs. Hactoawumii ctaHaapT, senssic 6a3o-
BbIM, NO3BONUT hOPMYNMPOBaThL Takne Mepbl ANsi obnacTei NnpuMeHeHNsa GyayLmx MexayHapoaHbIX CTaH4apToB,
a Takke NS NocneayrLWwmnxX peaakUmii yxke CyLLeCTBYIOLWNX CTaHaAapToB.

HacToswwii ctaHgapT:

- paccmaTpuBaeT BCe COOTBETCTBYOLME CTagun XU3HEHHOTO LMkna 6e30nacHoOCTU cCUCTEM B LieNIoM, a
Tarke nogevctem 3/3/M3 cuctembl 1 NporpamMMHoro obecneveHns (HanpumMep, oT NepBOHaYanbHON KOHUEeNUun,
yepes NpoeKkTUpoBaHWe, BHEAPEHWE, SKCTINyaTaLmio U TeXHUYeckoe obecneveHne 4o CHATUA € aKcnyaTauum), B
xoge koTopbix 3/3/M3 cucTeMbl UCNONb3YIOTCA Ans BINONHEHUs1 pyHKUMIA Ge3onacHoCTH;

- 6bIn 3agymaH ¢ y4eToM BbICTPOro pasBUTUS TEXHOSOMMIA; ero OCHoBa ABMAETCA B 3HAYUTENBHOW Mepe
yCTOWYMBOW 1 NONHON Ana 6yayLumnx paspaboTok;

- AenaeT BO3MOXHOW pa3paboTKy cTaHAapToB obnactei npyuMeHeHus1, B KOTOpbIX ncnonbaytotea 3/3/M3
cuUcTeMbl, cBsidaHHble ¢ 6e3onacHocThio; pa3paboTka cTaHaapToB Anist obnacTein NpUMeHeHUs B pamkax obLuei
CTPYKTYpbl, BBOAVMOW HAaCTOSALLMM CTaHAAPTOM, AOSKHA MPUBECTM K 6oree BLICOKOMY YPOBHIO COracoBaHHOCTM
(Hanp1mep, OCHOBHbLIX NPUHLUMMOB, TEPMUHONOIK, U T. A.) KaK ANs oTAesNbHbIX obnacTtei npuMeHeHus, Tak n ansi
MX COBOKYNHOCTEN, 4TO AacT NpenMyLLiecTBa B niaHe 6e30nacHOCTU U 3KOHOMUKY;

- NnpegocTasnaeT MeToa paspaboTku cneundukaumm TpebosaHuii k 6e3onacHOCTU, HeobxoaMMbIX ANa AoC-
TUXKEHUs 3aaaHHoN pyHKUMOHanNbHoM 6esonacHocTu O/ cuctem, cBsizaHHBIX ¢ 6€30NacHOCTbIO;

- ucnonb3yeT Ana onpegeneHust Tpe6oBaHuUiA K ypoBHSAM MOMHOTLI 6e30nacHOCTV NoAXoA, OCHOBaHHBIN Ha
OLIEHKE PUCKOB;

- BBOAWT YPOBHW NONHOTLI 6e30MacHOCTU A4S onpeaeneHusl LeneBoro YpoBHs NosIHOTLI 6e3onacHocTH ans
dyHKUMIN Be3onacHOCTH, KoTopble A0MKHbI 6bITb peanuaoBaHbl /3T cuctemamn, cBAZaHHBLIMU C 6@30NaCHOCTLIO.

MpumeyaHune— Hacroswmin ctaHaapT He ycTaHaBnueaeT TpeboBaHUI K YPOBHIO NONHOTLI 6e3onacHocTu ans
nobown dyHkuun 6e30NacHOCTH, U He onpeaenser, kak yCTaHaBNMBaeTCs ypoBeHb NONHOTHI Ge3onacHocTu. OgHako
HacToAWMN cTaHAapT hOPMUPYET OCHOBAHHLIN HAa PUCKE KOHLENTyarnbHbI Nnoaxod v npegnaraet npuMepsl METOAOB;

v
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— yCTaHaBMM1BaeT LieNeBble BENMUMHbI 0TKa30B Anst pyHKLMIA GezonacHocTy, peanuayembix 3/3/M3 cucte-
MaMMu, CBSA3aHHBIMU ¢ Ge30MNacHOCTLIO, M CBA3LIBAET 3TN Mepbl C YPOBHAMM NOMHOTLI 6esonacHocTy;

— ycTaHaBMMBaET HKHIOK rpaHnLLy Ans LeneBbiX Mep 0TKa3oB A5t yHKUMN 6e30macHoCTu, peannsyemoi
oavHoyHo 3/3/MA cuctemoit, ceazaHHON ¢ GesonacHocTbio. Ans 3/3/M3 cucTeMm, cBA3aHHbIX ¢ 6e30MacHOCTbIo
B pexunme:

- HU3KOWN MHTEHCUBHOCT M 3aMpOCcoB Ha 0BGCNYKMBaHUE: HUXKHSAS rpaHnLa ANs BbiNoHeHUs doyHKLUN,

[Nsl KOTOPOW ccTeMa NpeaHasHaveHa, ycTaHaBMBaeTCsl B COOTBETCTBUM CO CPedHEN BEPOSTHOCTLIO onac-

Horo oTkasa o 3anpocy, pasHoi 10>,

- BbICOKOW MHTEHCUBHOCTM 3anpocoB Ha 06CyXMBaHNe UK B HEMPEPbIBHOM PEXUME: HYDKHAS rpaHu-

Lia yCTaHaBnMBaeTCsl B COOTBETCTBUMN CO CpeHeN HacTOTON ONacHbIX OTKa3oB 10~ Byac.

MpunmevyaHusn

1 OguHoyHas J/O/MD cuctema, cBszaHHasi ¢ 6e30nNacHOCTbIO, He 0bsA3aTenbHO npegnonaraeT O4HOKaHaNbHYO
apXUTEKTYpY.

2 B npoekTax cucTeM, CBsI3aHHbIX ¢ 6e30NacHOCTBI0 U UMEIOLLMX HU3KWIA YPOBEHb CIIOXHOCTU, MOXHO JOCTUTHYTb
Gonee HU3KMX 3HaYeHWI LeneBol MonHOTbI 6e30MacHOCTM, HO MpeanonaraeTcs, UTo B HacTosiLee BpeMs yKa3aHHble
npegenbHble 3Ha4YeHWs LeneBo NOonHOTbl 6e30nacHOCT MOryT ObiTb AOCTUTHYThI Asi OTHOCUTENBHO CMOXHbLIX CUCTEM
(Hanpumep, NporpaMMmpyemble SNEKTPOHHbIE CUCTEMbI, CBA3aHHbIE C 6e30MacHOCTbIO);

-yCTaHaBMBaeT Tpe6OBaHl/IFI no npegoTepalleHnto 1 ynpaBneHUo cucteMatn4eckKMMm oTKkasamin, OCHOBaH-
Hble Ha OMbITe 1 3aKOYEHUSX U3 MPaKTUHECKOro OnbITa. YUNUTLIBasH, YTO BEPOSITHOCTb BO3HUKHOBEHUA cUcTEMaTU-
YeCKNX OTKa30B B O6IJJ,eM Cllydae He MOXeT ObITb onpegeneHa KoJfin4eCTBeHHO, HaCTOﬂLuMﬁ CTaHAapT No3BOJIAST
yTBepXXaaTtb Ans creunduunpyemoin dyHKLMN 6e30MacHoCTU, YTo LeneBasi Mepa 0TKa3oB, CBA3AHHbLIX C 3TOM
hyHKLIMEN, MOXET CUMTATLCA AOCTUIHYTOW, eCnin Bce TpeboBaHUs cTaHAapTa 6blnn BhINOHEHb!;

- BBOOWUT NOHATHNE «CTOMKOCTb K cUCTEMaTNYeCcKUM OTKaszamM», NpUMeHAeMoe K alfileMeHTY, XapaKTepusyto-
LLee yBepeHHOCTb B TOM, YTO NMONHOTa 6e30MacHOCTH, KacaroLLasic CUCTeMaTUIEeCKMX OTKA30B df1eMeHTa, YAOB-
neTsopsieT TpeboBaHMAM 3a4aHHOO YPOBHS MOMNHOTLI 6e3onacHoCTH;

- MIPUMEHSIET LUMPOKMIA AManasoH NPMHLMMOB, METOAOB W CPeACTB A1 AOCTWKeHMA (byHKUMOHanbHOM 6e3o-
nacHocT O/3/M3 cuctem, cBA3aHHbLIX ¢ 6e30MacHOCTbIO, HO HE UCMONbL3YET SIBHO NOHATUE «6e30nacHoro oTka-
3a». B T0 e BpeMsi NoHATMA «BeaonacHblil 0Tkas» U «6e3onacHbI B CBOE OCHOBE OTKa3» MOryT ObiTb UCMOMb30-
BaHbl, HO A5 3Toro Heobxoaumo obecnevnTs COOTBETCTRYIOLLIME TpeboBaHNA B KOHKPETHLIX pasaenax ctaHaap-
Ta, KOTOPLIM 3TU NOHATUA AOJDKHBI COOTBETCTBOBATD.
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HAUUWOHANBbHBIAN CTAHAAPT POCCUUNCKOWNW SGEREPALUUMNU

SOYHKUUOHAJBbHAA BE3ONACHOCTL CUCTEM 3NEKTPUYECKUX,
ANEKTPOHHbIX, MPOrPAMMUPYEMbIX 3NEKTPOHHbIX,
CBA3AHHbIX C BE3OMNACHOCTbLIO

YacThb 6
PykoBoacrteo no npumeHeHuto FOCT P M3K 61508-2 u FTOCT P M3K 61508-3

Functional safety of electrical/electronic/programmable electronic safety-related systems.
Part 6. Guidelines on the application of GOST R IEC 61508-2 and GOST R IEC 61508-3

Data BBegeHuna — 2013—08—01

1 O6nacTb NnpuMeHeHus

1.1 HacToswwii cTaHgapT coaepXuT uHdopmauumio 1 pykoBoasLLmMe ykasaHus no npumeHeHuo MK 61508-2
n M3K 61508-3.

KpaTkuii 0630p TpebosaHuii MOK 61508-2 n MOK 61508-3 1 onpeaeneHve yHKUMOHaANLHOW Nocneaosa-
TENbHOCTU X NPUMEHEHMUS COAEPXKMTCS B NPUIOXEeHUN A.

Mpumep MeToaMKM pacyeTa BepOSITHOCTU OTKa3sa annapaTHbIX CPeACTB COAEPXKUTCS B MPUNoXeHuu B, koTo-
poe cnegyeT NpuMeHsATb coBmecTHo ¢ MOK 61508-2 (nyHKT 7.4.3 n npunoxeHrue C) n npunoxeHnem D HacTosAwwe-
ro ctaHgaprTa.

Mpumep pacveTa oxBaTa AMArHOCTMKOM cofepXXUTcs B npuroxeHun C, KoTopoe cneayet NpUMEHSATL CoOBMe-
cTHo ¢ MOK 61508-2 (npunoxeHue C).

MeTon KONIMYEeCTBEHHOMN OLEHKN BAUAHWA OTKA30B annapaTtHbIX cpeacTs no obLiei npuyMHe Ha BEposiT-
HOCTb OTKA30B onuncaH B npunoxeHuu D.

MpuMepbl NpMeHeHsa Tabnuw, NoNHOTLI 6e3onacHoCTU NporpamMmmHoro o6ecneveHus, npuesegeHHbIx B MOK
61508-3 (npunoxeHve A), AN ypoBHeW NONHOTLI 6e3onacHoCTU 2 U 3 onucaHbl B NpunoxeHuy E.

1.2 MOK 61508-1, MOK 61508-2, M3K 61508-3 1 M3K 61508-4 asnsatotca 6a30BbIMK cTaHAapTamMu no
6e30nMacHOCTK, XOTS 3TOT CTATyC He NPMMEHUM B KoHTekcTe 3/3/MS cuctem, cBazaHHbIX ¢ 6e30nacHOCTbIo,
WUMEHOLLIMX HU3KYH CNoXHOCTb (M. MOK 61508-4, nyHkT 3.4.3). B kavecTBe 6a30BbIX cTaHAapTOB Mo 6e3onacHo-
CTV AaHHble cTanAapThbl NpegHa3HayveHbl 415 UCNOSb30BaHWUS TEXHUYECKUMI KOMUTETaMU NPU NOArOTOBKE CTaH-
OapTOB B COOTBETCTBUM C MPUHLUUMAMU, U3NOXKEHHBLIMU B pykoBoacTBe M3K 104 u pykosogctee WCO/M3K 51.
M3K 61508-1, M3K 61508-2, M3K 61508-3 n M3OK 61508-4 npegHa3Ha4eHbl ANA UCNONb30BaHUA B Ka4ecTBe
caMocToATE bHbIX CTaHAapToB. PyHKLMS Be30MacHOCTU HACToSILLEero cTaHAapTa He NPUMEHUMA K MeAULIMHCKOMY
o6opyaoBaHuio, yaoBneTBopsioLLeMy TpeboBaHUAM cepun ropu3oHTanbHbIX ctaHgapTos MOK 60601 [1].

1.3 B kpyr 0bsizaHHOCTEN TEXHUYECKOro KOMUTETA BXOAUT UCTIONb30BaHWE TaMm, rae 3TO BO3MOXHO, OCHOBO-
nonaratoLmx cTaHgapToB No 6e30nacHOCTX Npy NOAroToBKe COBCTBEHHbIX cTaHAapToB. B aTom cnyyae TpeboBa-
HWS1, METOAbI MPOBEPKM U YCIIOBUS NPOBEPKM HACTOSALLIEro OCHOBONOMaraoLero craHgapTa no 6esonacHocTu
He ByayT NPUMEHSITLCS, €CI Ha HUX HET KOHKPETHOW CCbINKW, MW OHWU He BKItoYeHb! B Ny6Gnvkaumumn, noarotTosneH-
Hbl€ 3TUMM TEXHUYECKMMU KOMUTETaMU.

1.4 O6wwas cTpykTypa cTaHgapTos cepun M3K 61508 1 ponb, KOTOpYIO UrpaeT HaCTOALWMWIA CTaHAapT B
AOCTUXKEHUN hYHKLMOHaNbHOR GesonacHocTu 3/3/M3 cuctem, ceszaHHbIX ¢ 6e30MacHOCTbLI0, NokasaHa Ha pu-
cyHke 1.

UzpgaHne odpmumanbHoe
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PucyHok 1 — O6uas cTpyktypa cepumn TOCT P M3K 61508

2 HopMaTuBHbIE CCbIJIKU

B HacToAwem cTaHgapTe MCNo/ib30BaHbl HOPMAaTMBHbIE CCbIJIKM Ha criefyllume ctaHaapThbl:
NCO/M3K PykoBoacTtBo 51:1990 AcnekTbl 6e30nacHOCTU. PykoBoasiwme ykazaHus No BKAKOYEHUO B CTaH-
faptel (ISO/IEC Guide 51:1999, Safety aspects — Guidelines for their inclusion in standards)
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M3K Pykosoacteo 104:1997 Moarotoska nybnukauuin no 6e3onacHoCTu U UCTonb3osaHue 6a3oBbix ny6nu-
Kauuii no 6esonacHocT K nybnvkaumii no 6esonacHocTu rpynn (IEC Guide 104:1997, The preparation of safety
publications and the use of basic safety publications and group safety publications)

MOK 61508-1:2010 PyHKUMOHaNLHas 6€30MacHOCTL CUCTEM SNEKTPUYECKUX, 3MEKTPOHHLIX, NporpaMMunpy-
eMbIX 3MeKTPOHHBIX, CBA3aHHLIX ¢ 6eaonacHocTbio. YacTb 1. O6wme TpebosaHus (IEC 61508-1:2010, Functional
safety of electrical/electronic/programmable electronic safety-related systems — Part 1: General requirements)

MOK 61508-2:2010 dyHKLUMoHansHas 6€30MacHOCTb CUCTEM 3NEKTPUYECKUX, 3MEKTPOHHLIX, NPOrpaMmMmnpy-
€MbIX 3NEKTPOHHbIX, CBA3aHHLIX ¢ GezonacHocTbio. YacTb 2. TpeGoBaHNa K cUucTeMaM 3eKT pU4eCcKUM/a1eKTPOH-
HbIM/NPOrPaMMMPYEMbIM 3/1EKTPOHHbBIM, CBsizaHHbIM € 6e3onacHocTbio (IEC 61508-2:2010, Functional safety of
electrical/electronic/programmable electronic safety-related systems — Part 2: Requirements for electrical / electronic /
programmable electronic safety-related systems)

M3K 61508-3:2010 dyHKUMoHarNbHas 6e30MacHOCTb CUCTEM 3MEKTPUYECKMX, ANEKTPOHHbIX, MPOrpaMMunpy-
eMbIX 3MEeKTPOHHLIX, CBSI3aHHbIX ¢ GesonacHocTblo. YacTb 3. TpeGoBaHMsA K MporpamMHOMY obecneqeHuo
(IEC 61508-3:2010, Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 3: Software requirements)

M3K 61508-4:2010 dyHkUMOHaNbHasi 6e30MNacHOCTb CUCTEM SNEKTPUYECKNX, SNEKTPOHHBIX, MPOrpamMmMupy-
€MbIX 3/1eKTPOHHBIX, CBA3aHHLIX ¢ 6e3onacHocTbro. YacTb 4. TepmuHbl 1 onpeaenenus (ISO/IEC 61508-4:2010,
Functional safety of electrical/electronic/programmable electronic safety-related systems — Part 4. Definitions
and abbreviations)

MOK 61508-5:2010 dyHKUMOHaNbHas 6830MacHOCTL CUCTEM 3MEKTPUYECKMX, ANEKTPOHHbIX, MPOrpaMMupy-
€MbIX 3MTEKTPOHHbIX, CBA3AHHLIX C 6e3onacHocTbI0. YacTs 5. Mpumepbl MeTOA0B onpeaenieHus ypoBHE NOMHOTHI
6e3onacHocTy (IEC 61508-5:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 5: Examples of methods for the determination of safety integrity levels)

M3K 61508-7:2010 PyHKUMOHaNbHas 6e30NacHOCTb CUCTEM SNEKTPUHECKNX, SNEKTPOHHBIX, MPOrpamMmMupy-
eMbIX 3J1eKTPOHHbIX, CBSA3aHHLIX ¢ 6e3onacHocTbio. YacTb 7. AHanns metogos 1 cpeacts (IEC 61508-7:2010,
Functional safety of electrical/electronic/programmable electronic safety-related systems — Part 7: Overview of
techniques and measures)

3 TepMuHbI, onpeaeneHNs U COoKpalleHns

B HacTosiLLiem cTaHaapTe NpUMeHeHbl TePMUHBI, orpeaeneHns 1 cokpalleHus no MOK 61508-4.



FOCT P M3OK 61508-6—2012

MpunoxeHne A
(cnpaBouHoe)

MpumeHeHue M3K 61508-2 u M3K 61508-3

A.1 O6bme nonoxeHunn

KoHKpeTHbIN MexaHn3M, TeXHONoryeckas ycTaHoBka, a Taicke apyroe o6opyaoBaHWe MOryT B Ciyvae Henpaewib-
HoM paboTbl (Hanpumep, OTKa3 JNEKTPUYECKMX, SMEKTPOHHBIX U/MNU NPOrPaMMUPYEMbIX 3MEKTPOHHBIX YCTPOWCTB) Npea-
CTaBMsATb OMACHOCTb ANs NIOAEN M OKpyXaloWwen cpefbl W3-32 BO3HUKHOBEHWSI ONAacHbIX COBbITUI (Hanpumep, noxapsl,
B3pbIBbl, U36bITOUHAsI paguaums, nonagaHue B MexaHnmamel U T. A4.). ABapum o60pyaoBaHNA MOryT BO3HUKaTb NO NPUYMHE
hU3nYeCcKMX OTKA30B YCTPOWCTB (HeoXuaaHHble aBapun o6opyaoBaHust), MMbo cucTtemaTuieckux OTKasoB (OWwnbkn ue-
NIOBEKa B TEXHUYECKNX YCMOBUSIX U KOHCTPYKUMM KOHKPETHON CUCTEMbI NPU ONpeAeneHHoN KoMOUHAUKUN NPUYUH NPUBO-
OAT K CUCTEMaTUYeCKUM OTKa3am), NMMB0 HEKOTOPbIX BHELWHWX YCIOBUNA.

O6wmii Noaxod, OCHOBaHHLIN Ha OLIEHKE PUCKOB, A4NSA NPedoTBpaLLEeHUs W/MNu ynNpaeneHus oTkasamu B 3NeKTpo-
MEXaHUYECKMX, SMEKTPOHHBLIX UMK MPOorpaMMUpyeMbIX 3M1EKTPOHHBIX yCTponcTBax cogepxuntesa B MOK 61508-1.

OcHoBHas 3ajaya HaCTOSILEro cTaHAapTa 3akno4vaeTcsl B TOM, 4ToDbbl ycTaHoBkM 1 06opyaoBaHue 6binu obecne-
YeHbl aBTOMaTU3UPOBaHHBLIMKU cucTemammn 6e30nacHOCTH, a ero OCHOBHAs Lernb COCTOUT B NpeaoTBpalleHun:

- OTKa30B CUCTEM YMNpaBfeHusl, MHULMUPYIOWMX apyrne cobbiTus, KOTopbie, B CBOIO OoYepeab, MOryT NpUBECTU K
onacHoMy cobbITMIO (HanpumMep, yTeuka TOKCUYHBIX MaTepuanos, NOBTOPSIIOLMECS yAapbl MEXAHW3MOB U T. A.) U

- HeobHapyXeHHbIX OTKa3oB CUCTEM 3awuTbl (HANPUMepP, B CUCTEMaX aBapuWHON OCTaHOBKM), Aenalolmx 3Tu
CUCTEeMbl He4OCTYNMHBIMU B MOMEHT HeoBXoaMMOCTU OEWCTBUNM, CBA3AHHLIX ¢ 6€30nacHOCTLIO.

TpeboBaHne NpoBeAeHUsl aHanNU3a onacHOCTM M pucka Ans npouecca/MexaHu3ma ans onpeaeneHns CTeneHu
CHWXEHUS pucka, HeobxoguMon Ansi yAOBMNETBOPEHUA KPUTEPUSIM OLIEHKM pucka ANsA AaHHOTO NPUMEHEHUs, CM. B
MG3K 61508-1. OueHka pucka OCHOBAHA Ha OLEHKE KaK NOCNEeACTBUIA (MM CEPBbE3HOCTU), TaK U YacTOThl (NN BEPOATHO-
CTW) onacHoro cobbITus.

TpeboBaHWe MCNONb30BaHUS CTEMEHU CHUXEHUS PUCKa, onpeAeneHHoOn B mpouecce aHanusa, ans peleHus
Bonpoca o Tom, TpeByeTcsl Of]Ha MMM HECKOMNLKO CMCTEM, CBA3aHHLIX ¢ BesonacHocThio!), U ANs BLINONHEHWUS KakMX
cyHKUMIH oBecneueHns GeaonacHoCTH (kaxaas C 3a4aHHOW NonHoToii 6esonacHocTn?)) TpebyloTcst 3T CUCTEMBI, CO-
aepxutea B MOK 61508-1.

B M3K 61508-2 n M3K 61508-3 paccmartpusatotca TpeboBanms Kk yHkuuam 6esonacHocTn u nonHote 6e3onac-
HocTH, ycTaHoBneHHble B MOK 61508-1, ana nobon 3/3/T13 cuctemsl, CBA3aHHON ¢ 6€30NacHOCTLIO, a TaKKe yCTaHaBNu-
BaloTCsl TPeBOBAHWA K XU3HEHHOMY UMKy cUCTeMbl 6630NacHOCTU, KOTOpLIE:

- NMPUMEHSAIOTCA Npu pa3paboTke TeXHUYECKOro 3afaHusi, NPOEKTUPOBAHUM M BHECEHWM U3MEHEHWI B annapar-
Hble cpedcTBa v nporpaMmHoe obecnevenwe, a Take

- hOKyCHPYIOTCA Ha cpeacTBax nNpeaoTBpaleHnst Wunu ynpaesneHus criyq4aiHbIMU OTKa3amu annapaTHbiX CPeacTe
M CUCTEMAaTMYECKMMMN OTKa3aMy (KM3HEeHHble UumKnbl /3D cuctembl GesonacHocT u nNporpammHoro obecnevenmns®)
cncTeMbl 6e3onacHocTw).

MO3K 61508-2 1 M3K 61508-3 He coaepxaT ykasaHuid, kKakol ypoBeHb NMOMHOTH 6e30nacHOCTU COOTBETCTBYET
3agaHHoMy TpebyemMoMy npuemMneMoMy pucky. 3TO pelleHWe 3aBUCUT OT MHOMX (hakTOpoB, BKIIOYAs xapakrep npume-
HeHWs1, CTeneHb BbiNOMHeHUs1 PyHKUMIN 6e30NacHOCTU ApYrMMK CUCTEMaMM, a Talcke COLUMarnbHbIe U 3KOHOMMUYECKUe
aktopbl (cm. MOK 61508-1 n MOK 61508-5).

TpeboeaHma MOK 61508-2 n M3OK 61508-3 ekmiouaiot B cebsi:

- NpuMeHenne MeToaos?) U cpeacTe, KnaccUULMPOBAHHLIX B COOTBETCTBMM C YPOBHEM MOMHOTHI GeaonacHocTy,
uTOBbI M3BexaTh CMCTEMATUYECKMX 0TKa30BS) ¢ NoMolLbio NnaHoBo-NpeaynpeauTenbHLIX Mep, U

1) Cuctembl, Heobxoaumble ans obecneqenust GYHKLMOHANBHOIW 6e30MacHOCTU U cofepXallye OHO WMWK He-
CKOIMBKO 3MEKTPUHECKMX (3NEKTPOMEXaHUHECKUX), BMEKTPOHHBLIX UMK NPOrpaMMMUpYeMbIX 3MeKTPOoHHbIX (3/3/M3) ycr-
polncTB, HasbiBalTCs cuctemamm I/I/MNI, cBAsaHHbIMM ¢ Be3onacHOCTLIO, U BKMOYalT B cebst Bce o6opygoeaHue,
Heobxoammoe ans peanusaumm Tpebyemon dyHkumm 6e3onacHoctn (cMm. MOK 61508-4, nyukt 3.5.1).

2) YpoBeHb MONHOTH Be30MacHOCTU onpeaenseTcs Kak OfWH W3 YeTbipexX [ANCKPETHbIX YPOBHeW. YpoBeHb
nonHoTeLl 6esonacHocTy 4 SIBNSAETCS HaMBbLICWMM, @ YPOBEHb NonHoThl 6esonacHocTv 1 — HmM3wmm (cMm. M3K 615084,
nyHkTbl 3.5.4 n 3.5.8).

3) YroBbl caenaTh BO3MOXHOI YETKYI0 CTPYKTypu3aumio TpeboBaHWiAi HACTOSILLEro cTaHpapTa, 6bino NpUHATO pe-
WeHWe ynopsigounTe TpeboBaHns ¢ MOMOLLbBIO MOAENU npouecca pa3paboTkv, B KOTOPOW BCe aTanbl CriedyloT B YeTKON
nocrnegoBaTenbHOCTV C HeGONbLLUMM LWarom (€€ WHOKAA Ha3bIBAOT NOTOKOBOW Mopenbio). OgHako cneayeT noaYepkHyTh,
4YTO MOXET ObITb UCMONB30RaH NOGOIN NOAXOA K ONMCAHUIO XXM3HEHHOTO LMKIA MPY YCNOBUM, YTO OH OyZieT 3KBUBanNeHTeH
ONMCaHHOMY B MIlaHe NpPOEeKTUPOBaHusi cucteMbl BesonacHocTn (cm. MOK 61508-1, pasgen 7).

4) Tpebyemble MeTOAbl U CpeAcTBa AN KaXXO0ro ypoBHS NMonHoTel 6e3onacHocTu npeacraenedsl B MOK 61508-2
(Tabnuubl npunoxerun A n B) n MOK 61508-3.

5) Cuctematudeckme oTKasbl 0BLIMHO HEMb3S ONPeAenUTL KONMUECTBEHHO. TPUUMHAMM OTKa30B GbIBAIOT: OWMGKK
npu cneundurKaumm 1 NPOEKTUPOBaHMMN TEXHUYECKUX CPEACTB M NporpaMmmHoro obecnevenns; owmbkn npu yvete ycno-
BUIA OKpyXalolei cpeabl (Hanpumep, TemnepaTypsl) n ownbkn B npouecce pabotbl (Hanpumep, cnaboiil MHTEpdENC).

4
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- YyNpaeneHne cUCTEMaTUHECKMMM OTKasamu (BKNIOHYAs OTKasbl NporpaMmHoro obecneyveHns) n criyyamHbiMK OT-
Ka3amu annapaTtHblX CPEACTB C MOMOLLBIO KOHCTPYKTUBHBIX OCODEHHOCTEN, TakMX KaK BCTPOEHHbIE CpeACcTBa OBHapyXe-
HUS NOBPEXAEHWUH, U3BBITOYHOCTE M OCOBEHHOCTU apXMTEKTYpPbl (Hanpumep, aveepcudukaums).

B MOK 61508-2 rapaHTnsa TOro, UTO HyXHbIl YPOBEHb NONHOTHI 6e3onacHocTn GyaeT yaoBNeTBOPUTENbHBLIM s
OnNacHbIX CIyYalHbIX OTKA30B annapaTtHbiX CPpeCTB, OCHOBLIBAETCA Ha:

- TpeboBaHMAX K OTKa30yCcTOMUMBOCTM annapatypsl (cM. MOK 61508-2, tabnuubl 2 1 3) u

- ANarHOCTUYECKOM OXBaTe M 4acToTe KOHTPOMNbHbLIX UCMbITaHWI NOACUCTEM U KOMMOHEHTOB C NPOBEAEHWEM aHa-
nn3a HaAEeXHOCTU, UCMONb3YIOWEro COOTBETCTBYIOWMNE AAHHbIE.

B M3K 61508-2 1 M3K 61508-3 rapaHTtus T0ro, 4To Hy>HbIM YPOBEHb NONHOTHI 6e3onacHocT ByaeT yaoBneTBopu-
TeNbHbIM AN CUCTeMaTNYeCKUX OTKa30B, JOCTUFAETCs NyTeM:

- NPaBWUMBHOrO NPUMEHEHUs1 Npoueayp ynpaenexHnsa 6e3onacHoCTbIo;

- MCNOINBb30BaHWsl KOMNETEHTHOIO NEepPCcoHana;

- BbINOMHEHWA NPedyCMOTPEHHbIX AENCTBUI NO peanv3aumn XM3HEHHOTO UMKNa cucTembl 6e30nacHOCTH, BKIIO-
yas npeaycMoTpeHHble MeToabl u cpeacTeal), u

- BbIMOMHEHWS1 HE3aBMCUMOWN OLieHKN hyHKLMOHaNbHOI GesonacHocTn?).,

MaBHas uenb cocTonT B obecneyeHnn Toro, 4TO OCTaBLUIMECH CUCTEMATUYECKNE OTKa3bl, COOTBETCTBYIOLIME YPOB-
HIO MONHOTLI Be3onacHocTW, He NpuBeayT K oTkasy 3/3/MS cuctemsl, CBA3aHHON ¢ 6e30NacHOCTLIO.

M3K 61508-2 6bin paspabortaH, UTobbl hopmanusoBaTb TpeboBaHusa K obecneqeHnio NONHOTLHI Ge3onacHoCcTK
annapaTHbIX cpegcTeS) 3/3/T13 cucTeMm, CBA3aHHBIX ¢ GE30NACHOCTBIO, BKNIOYAS JATHUKN U UCTIOMHNTENBHBIE STIEMEHTbI.
Heob6xogumMbl MeTOAbLI U CPEACTBA, HaNPaBlEHHbIE NPOTUB KaK Cy4YalHbIX, Tak U CUCTEMATUYECKUX OTKa30B annaparHbIX
cpeacTB. OHKW, Kak ykasaHo Bbille, BKNIOYAOT B ce6A COOTBETCTRYIOWYIO KOMBUHALUMIO CpeacTB NO NPeaoTBpaLLEHUIO
HEUCNPaBHOCTEN M ynpasneHnio oTkasamu. Ecnu ana obecnevenns dyHkunoHansHon 6e3onacHoCcTU Heobxoanmbl
OencTBUs onepaTtopa, To nNpueoaATca TpeboBaHna kK nHtepdency onepatopa. B MOK 61508-2 ansa obHapyxeHus criy-
YarHbIX OTKA30B annapaTHbIX CPEACTB Takke onpeaensnTca MeTogasl n CpeacTBa ANAarHOCTUHECKOTO TECTUPOBAHMS,
peanusyemMbie Ha YPOBHE MPOrpammHOro obecneveHns u annapatHbIX cpegcTe (Hanpumep, aveepcudmkaums).

MOK 61508-3 6bin paspabortaH, 4To6bl hopManuzoBaTb TpebGoBaHus obecneveHns NonHoTbl GesonacHocTU ans
nporpaMMHoro obecneuqeHns kak BCTPOEHHOrO (BKOYas AMarHocTuYeckne cpeactea obHapyXeHWa HeucnpaeBHOCTEN),
Tak u npuknagHoro. M3K 61508-3 tpebyeT ncnonb3oBare KOMOMHUPOBAHHBIN NOAX0A, BKNIOHAOWMIA UCKIMIOYEHNE OLIK-
6ok (o6ecneveHne Ka4yecTBa) M yCTOMYMBOCTL K OWMBKaM (3a cHeT apXMTEKTYpbl NporpaMMHoro obecneqeHns), Tak Kak
He CyWecTByeT M3BECTHOro cnocoba NpoBepuTb OTCYTCTBUE OTKA30B B JAOCTATOHMHO CMOXHOM MporpaMMHomM obecneve-
HWK, CBA3AHHOM C 6e30MacHOCTBIO, U 0COBEHHO U3bexaTh OWNBOK B TEXHUYECKUX YCNoBUSX K B npoekte. MOK 61508-3
TpebyeT NPMHATUA TakMx NPUHLUMNOB pa3paboTku nporpammHoro obecneqeHuns, kKak NPOEKTUPOBAHWE CBEPXY BHU3,
MOZYNbHOCTb, NMPOBEPKA HA K&bkAOW CTaAWuM XU3HEHHOro uvkna paspabotku, npoeepka NporpaMmMHbiX moaynen n 6m6b-
NMOTEK NPOrpaMMHbIX MOAYNen, a Takke YeTKoe AOKYMEHTUPOBaHWe Ansa obnerdeHna nNpoBepku u NoaTBepXAeHWsA
COOTBETCTBUS. [ANsi pasnuyHbIX YpoBHEN NporpamMmmHoro obecrneveHust TpebyloTcs pa3nuyHbie YPOBHU rapaHTuM TOro, YTto
3TW U CBSI3aHHbIE C HMMU MPUHLMIMBLI GblNM NpaBUINBbHO Pearnn3oBaHbl.

PaspaboTunk nporpaMmHoro obecrnieueHnst MOXeT OblTb WNM He ObITb YacTbl0 OpraHu3auuM, co3aaloleil BClo
9/3/M3 cuctemy. B niobom cnyyae HeobxoaMMO TeCHOe COTPYOHUYECTBO, OCOBEHHO Npu pa3paboTke apXWUTEKTypbl Npo-
rpamMmMupyemoit arekTPOHWKK, Koraa TpebyeTcs aHanuanpoBaTb KOMINPOMUCCHI MEXY apXMTEeKTypamu arnnapaTHbIX
CpeacTB 1 nporpamMmmHoro obecnedeHusi Npyu oueHke uxX Bkaaa B obecneveHne 6esonacHoctmn (cm. MIK 61508-2,
pucyHok 4).

A.2 dyHKUMOHanbHbIe 3Tanbl npumeHeHusa MK 61508-2

dyHKUMOHaNbHbIEe 3Tanbl NpuMeHeHnss MOK 61508-2 npeactaBneHbl B HACTOSALLEM MPUINOXEHMU HA pucyHkax A 1
n A.2. dyHkUMoHankbHble 3Tanbl npumeHenmnst MOK 61508-3 npeactaBneHsbl Ha pucyHke A.3.

Ons M3K 61508-2 moxHO Bbiaenuth criegyiolme yHKUMOHANBHbIE aTanbl (CM. pucyHku A.1 u A.2):

a) OnpegensioT pacnpegenenHne TpeboBaHuii k cucteme 6esonacHoctn (M3IK 61508-1). Mpu HeobxoaumocTn
BbINOSHSAOT OOHOBNEHWE MNAHMPOBaHUSI NOATBEPXKOEHUS1 COOTBETCTBUSI cucTeme Be3onacHOCTM B npouecce pa3pabot-
m /3N cuctembl, cBA3aHHOW ¢ 6e30NacHOCTbIO.

b) OnpegensitoT TpeboBanus k /M cuctemam, cBsizaHHbIM ¢ 6e30MacHOCTLIO, BKIIOYas TpeboBaHuA K MOMHO-
Te 6e3onacHocTn ans kaxagon dyHkummn 6esonactoctn (MOK 61508-2, nogpasgen 7.2). Onpepensiior TpeboBaHusi k
nporpamMmmHomMy 00ecreqeHno U nepegalT UX NOCTaBLUKY u/vnn pa3paboTumky nporpaMmmHoro obecneveHus anst npu-
meHeHus MOK 61508-3.

MpumedyaHune— Ha atol ctagum Heob6x0AMMO PaccMOTPETb BO3MOXHOCTb OJHOBPEMEHHBIX OTKA30B B
cucTteme ynpaenedus YO u 3/3/M3 cucreme (cuctemax), cBsizaHHou ¢ B6e3onacHocTbio (cm. MOK 61508-5, A.5.4). Takue
OTKa3bl MOMyT OblTb PE3yrbTAaTOM OTKA30B KOMIMOHEHTOB NO o6Lliell npuuvMHe, Hanpumep, 1M3-3a BIUSIHUSI OKPYXKaIoLWEN
cpeabl. Hannune nogo6HbIX OTKA30B MOXET NMPUBECTU K BONbLIMM, MO CPABHEHUIO C OXMAAEMbIM, 3HAYEHUSIM OCTaTOu-
HOro pucka.

1) CpenacTsa, anbTrepHaTUBHBIE ONUCAHHBLIM B HACTOALLEM CTaHAAapTe, MOXHO MCMONb30BaTh MW YCIOBUM, YTO MpK
nnaHvpoBaHmn obecneveHns 6e30MacHOCTN AOKYMEHTansHO odopmrisieTcsl 060CHOBaHME UCMONb30BaHUA arnbTepHa-
TuBHbIX cpeacTe (cm. MOK 61508-1, pasgen 6).

2) HesaBncumasi oLeHKa He BCerfla noapasyMeBaeT NpoBefeHne OLEHKM TpeTbell CTOpoHoiA (cm. MAK 61508-1,
pasgen 8).

3) Bkniovasi MOCTOSIHHOE BCTPOEHHOE MPOrpaMMHOe O0BecneveHne UMM SKBMBAreHThl MPOrpaMMHOro obecneve-
HUA (TaKKe HasbiBaemble NMPOrpaMmMHO-annapaTtHbIMU CPpeACTBaMu), HaNnpUMep, CneunmanMaupoBaHHble Anst NPpUMeEHe-
HUA UHTerpanbHble CXEeMbI.
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¢) HaunHaloT nnanmpoBaHve noaTteepxaeHusi cootBeTcTBus 6e3onacHocty ans 3/3/MIS cuctembl (ecm. MIK 61508-2,
noapasgen 7.3).

d) 3apgalor apxuTekTypy (KOH(pUrypaumio) norMyeckon nopcucTemMbl, AaTUMKOB M UCMONHUTENBHBIX 311IEMEHTOB.
Bmecte ¢ nocraBwmkom/pa3paboTymMkom NporpaMMHOro obecrneyeHunsl aHanMaupyroT apxXMTeKTypy annapaTtHbIX CpefcTB,
nporpammHoro obecrieueHuss U BNusAHME Ha 6e30NacHOCTb KOMINPOMMUCCOB MeEXy annapaTHbIMWM cpeACcTBaMu W Mpo-
rpaMmmMHbiM ob6ecrnievennem (cm. MOK 61508-2, pucyHok 4). Mpy Heo6xoguMOCTH aHanu3 MoBTOPSIOT.

e) Pa3pabartbiBaloT Mofenb apxMTekTypbl annapaTtHbix cpeacts gnst 9/9/T13 cuctemsl, cesizaHHOW ¢ GesonacHo-
cTblo. OTy mMozenb paspabarbiBaloT, NpoBepsisi OTAENbHO Kaxaylo yHkumio 6e3onacHOCTU, U ornpeaensiioT NogcucTemMy
(KOMMOHEHT), UCMONb3yeMylo ANa peanu3aumm 3To yHKUMN.

f) YcraHaBnvBaloT napameTpbl AN KaxAoW nogcucTeMsl (KOMMNoHeHTa), ucnonesdyemon B J/3/MO cucteme, cesl-
3aHHON ¢ Ge3onacHOCTbIo. [NA Kaxaow noacucTeMbl (KOMIMOHEHTA) ONpeaersiioT:

- BPEeMEHHON MHTepBan Mexay TECTOBbIMA UCTIbITAHUSIMU AFIS1 OTKA30B, KOTOpble He OGHAPY>KMBAIOTCS1 aBTOMAaTUYECKM;

- cpefiHee BpeMsi BOCCTAHOBMNEHUS;

- AanarHoctudyeckun oxeat (cM. MIOK 61508-2, npunoxenue C);

- BEPOSITHOCTb OTKa3a;

- gonio H6esonacHbix oTka3oB (cM. MOK 61508-2, npunoxenune C).

- Tpebyemble apxuTEKTypHble orpaHuyeHust; ans cnocoba 1y (cMm. MOK 61508-2, nyHkT 7.4.4.2) n npunoxenue C,
a ans crnocoba 2, (cm. M3OK 61508-2, noanyHkT 7.4.4.3).

g) CosgatoT mogens pacveta 6e30TKasHOCTM NS KaxkAoW DyHKUMKM 6e30nacHOCTH, KOTOPYIO AOIDKHA peanu3o-
BaTb 3/3/MJ cuctema, cBszaHHan ¢ 6e30NaCHOCTbIO.

MpwumeyaHune— Mopenb pacyeta 6e30TkasHOCTU NpeacTaBnsieT cobol MaTemaTuyeckyio hopmMyny, Nokasbl-
BaOLLYIO B3aMMOCBs3b Mexay 6e30TKasHOCTbIO M COOTBETCTBYIOWMMU NapameTpamu, CBA3aHHbIMU ¢ obopyaoBaHueM u
YCIMOBUSIMM €ro UCMonb30BaHUSA.

h) PaccuntbiBaloT NporHo3Mpyemyto 6e30TkasHOCTb Ansl Kaxaon dyHkumn 6e30nacHOCTW, UCNONb3ysi COOTBET-
CTBYIOLWYIO MeTOAMKY. CpaBHMBAIOT pe3ynbTaT C 3a4aHHbIMU XapakTepucTMKaMn OTKa3oB, OnpeaeneHHbIMN B Nepeymnc-
neHumn b), n TpeboeaHmsMKM ana cnocoba 1y (cm. MK 61508-2, noanyHkr 7.4.4.2) unu cnocoba 2 (cm. MOK 61508-2,
noanyHkT 7.4.4.3). Ecrm nporHosumpyemas 6e30TKa3HOCTb He COOTBETCTBYET 33afaHHbIM XapakTepuUCTMKam OTKA30B
nivnn Tpebosanmam cnocoba 1y unu cnocoba 2, TO UIMEHSIOT:

- €CNnv BO3MOXHO, OMH UNKN HECKONBbKO NapameTpoB noAcucTemsl [Bo3epawatotea K nepeuncnenuio f)] nmnm

- apxXvTEKTYpy annapaTHbIX cpeacTe [Bo3BpawaloTcs K nepeuncnenmio d)).

MpumeyaHne— CywecTByeT MHOXECTBO METOAOB MOAENUPOBAHUS, U aHANNTUK 4ONXeH BbibpaTe Hanbonee
COOTBETCTBYIOLWMIA (NepeyeHb HEKOTOPbLIX METOAOB, KOTOPLIE MOMYT ObiTh UCMONb30BaHbI, MPUBEAEH B NpUNoxenun B).

i) Peanuayiot npoekt 3/3/M3 cuctemsl, cBsi3aHHON ¢ Ge3onacHoCTLIO. BuibupaloT cpeacTBa u metogbl Anst yrnpae-
TNeHUs1 CMCTEMATUHECKMMM OTKa3amMy annapaTHbIX CPeACTB, OTKa3amW, BbI3BAHHLIMU BIMSIHUEM OKPYXAaIOLWEW cpeabl, U
3KCnnyaTaumoHHbIMM oTkazamu (cm. MIK 61508-2, npunoxenue A).

j) BarpyxaioT npoBepeHHoe nporpammHoe obecrnieveHne (cM. MOK 61508-3) B cooTBeTCTBYIOWME annapaTtHble
cpeactea (cm. MOK 61508-2, nogpasaen 7.5 v npunoxexnve B) n napannensHo paspabatbiBaior paboumne MHCTPYKUMK
ONst nonb3oBaTenen 1M AOKYMEHTAUMIO Ansi O6Cry>KMBAIOLLEro NnepcoHana no TEXHUYECKOW 3JKCriyatauum CUCTEMbI
{cm. MBOK 61508-2, nogpa3saen 7.6 n npunoxexue B). YuuTbiBaloT acnekTbl, CBsI3aHHbIE C NPOrpaMmmHbIM obecneveHnem
[cm. A.3, nepeuncnenue f)).

k) BmecTe ¢ paspabotumkom nporpammuoro obecnevenusi (cm. M3K 61508-3, nogpasgen 7.7) nposoasiT noa-
TBepxaeHne cooTBeTcTBusl BesonacHoctn /I cucremsl (cm. MIK 61508-2, nogpasgen 7.7 v npunoxexue B).

1) Mepepatotr annapaTtHble CpeacTBa U pedynbrartbl noATBepxaeHus cootBeTcTBUs J/I/M3B cuctembl, CBA3aHHOW C
6e3onacHocTbO, cucteMe 6e30NacHOCTU CUCTEMHBIM MHXEeHepam Ans AanbHedlen UHTerpauMm Bcenl CUCTEMBI.

m) Ecnu B npouecce akcnnyatauum 3/3/MO cuctemsl, cBsi3aHHOI ¢ Oe3onacHocTbio, Tpebyetcs MogepHuaauus/
TexHuveckoe o6cnyxmMBaHue, T0 Npu HeobxoaMMocTn cHoBa obpauwatotest kK MOK 61508-2, noapa3saen 7.8.

B npouecce xuaHeHHOro umkna cuctembl 6esonacHoctn gnst /9/MD cuctemol, CBA3aHHON ¢ 6e30NacHOCTLIO,
BbINOMHAETCA MHOXECTBO pasnuuHbiX gencteui. Cpean Hux Bepudmkaums (cm. MOK 61508-2, nogpasgen 7.9) n oueHka
byHKUmMoHanbHoW 6e3onacHoctn (cm. M3K 61508-1, pasgen 8).

B npouecce BbinonHeHWUs NpMBeAeHHbIX Bbille gerctBuin ansa J/3/T1D cuctemol, CBsi3aHHOW ¢ 6e30NacHOTHIO,
BblbupaioT obecneunBarowme 6e3onacHoCTb METOAbLI U CPeACTBa, COOTBETCTBYIOWME TPeByeMOMyY YPOBHIO NONHOTLI Be-
3onacHocTU. [nst noMowy ¢ BbIGOPOM TakMx METOAOB U CPEACTB COCTABMEHbl TAabnuubl, yrnopsagovmealowme pasnuyHble
MeToAbl/cpeACTBa B COOTBETCTBUM C YETbIPbMSI YPOBHSIMU MonHoTel 6e3onacHoctn (cm. MOK 61508-2, npunoxexune B).
KpaTkuil 0630p Kaxaoro U3 MeTojoB U CpefiCTB CO CCbUIKAMM Ha MCTOYHUKU MHOPMaUMK O HUX, BKNOYaA NepekpecT-
Hble CCbINKM Ha 3TK Tabnuubl, npeacTaBnedH B MOK 61508-7, npunoxexnst A n B.

OavH 13 BO3MOXHBLIX METOAOB pacyeTa BepOSITHOCTEN OTkasa annapaTHbiX cpeacte ans 3/93/M3 cuctem, cesasan-
HbiX ¢ 6e30MacHOCTbIO, NPEeACTaBIeH B NpuIoxeHun B.

MpwumedyaHwne— Npn BEINONMHEHUN NPUBEAEHHLIX Bbille AEUCTBUN AONYCKAETCA NPUMEHATb CPeAcTBa,
anbTepHaTUBHbIE YKA3aHHbIM B HACTOSILLEM CTaHAApTe, MpW YCNOBUW, YTO OMpaBAbiBawme o6CToATensCTBa AOKY-
MEHTanbHO OopMNAIOTCA B NPOLECCe MITaHNPOBaHWUSA NMOATBEPXKAEHUA COOTBETCTBUA cucteme 6e3onacHocTu (Cm.
M3K 61508-1, pa3sgen 6).
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MonyunTb Unn paspaboTaTs onucaHne
pacnpefeneHns Tpe6osaHuii CMm. M3K 61508-1, NyHKT 7.6
K cucTeme 6€30MacHOCTH

Pa3paboTatb Tpe60BaHUA K NPOEKTY
3/32/M3 cucTtemsl

Hauyatb nnaHupoBaHue
noATBEPXAEHUS COOTBETCTBUA cM 7.3
6e3onacHocTn gnsa 3/3/M3I cucTemsl,
CBSI3aHHOIi ¢ 6e30NacHOCTbIO

Pa3paboTaTtb Mogenb ans
apXMUTEKTYpPbl annapaTHbIX CPeACTB

[ Bxop, 13 «B» Ha pucyHke A.2
YcTaHoBUTbL NnapameTpbl

3/3/M3 cucrtemsl,
CBsI3aHHOI ¢ 6e30NacHOCTbHO

*
OnpeAenuTL napametpbl Cwm. 7.4.4.2 o cnoco6e 1H
6e3onacHocTu Ans cnocoba 1H n7.4.4.3 0 cnocoGe 2H
OnpegenuTb KpUTUYECKe napameTpbl,!
BbI6GpaTh 1 peann3oBaTh yayyLleHns CM. 7.4.5 0 Tpe6oBaHNAX
Co3pgatb Mofenb 6e30TKa3HOCTU K KOJIMYECTBEHHOI OLeHKe
015 KaXXAol OyHKLMM 6e30nacHOCTU cnyyvaliHbiX 0TKa30B

annapaTHoro obecneyeHus

Ans kaxpon yHKuMm 6e3onacHoCTM onpegenunTb
COOTBETCTBYIOLLYIO Lie/IEBYI0 BENNYMHY OTKA30B,
pocturaemyro npu nomown 3/3/M3 cuctemsl,
CBSI3aHHON ¢ 6€30MacHOCTbIO

Het

Cm. Takxe:
- 7.4.6 - TpebosaHus
no npefoTBpalleHunto cucTtemarmyeckmx!
| OTKa30B.
j - 7.4.7 - TpeboBaHuA No ynpasieHuto
cucTeMaTuyeckumMm oTkasamu.

- 7.4.8 - TpeboBaHuA Mo NoBeAEHNIO
CMCTEMbI NPU 06HaPYXEHMUN OTKa3a.
- 7.4.9 - TpeboBaHuA K peanusaunm
2/3/M3 cuctembl.
j -7.4.10 - TpeboBaHNs K NPOBEPEHHbIM [
B 9KCn/yaTauum afeMeHTam
| |

MpumeuyaHune — Bl cucrtemax, cBA3aHHbIX C 6€30MaCHOCTbLIO, AJ1 NPOrpaMMHOro o6ecneyeHuns BbIMOMHSA-
IOTCA aHaNornyHble aenctems (CM. pUcyHok A.3).

PucyHok Al — ®yHKUWOHaNbHbIE 3Tanbl NpuMeHeHna M3K 61508-2
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Cm. M3K 61508-2, nogpasgen 7.5
n npunoxexHve B

Cm. M3K 61508-3, nogpasgen 7.5
n npunoxexve B |

MoaTtBepxaeHne cootseTcTBUA /M3
cuctemsbl onncaHo B M3K 61508-2,
nogpasgen 7.7 v npunoxeHue B.
MoaTeBepxaeHne cooTBETCTBUA
nporpaMMHOro o6ecnevyeHunss onucaHo
B M3OK 61508-3

CM. M3K 61508-1

MpumeuyaHune — BM3D cuctemax, cBsA3aHHbIX C 6€30MaCHOCTbIO, ANA NPOrpaMmMHOro obecnevyeHnst BbIMOIHS-
I0TCS1 aHaNOrnyHble aencTens (CM. pUcyHok A.3).

PucyHok A.2 — ®yHKUMOHaNbHbIE 3Tanbl npuMeHeHns M3IK 61508-2 (npogosmkeHune)
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A.3 ®yHKUMOHanbHbIe 3Tanbl npumMmeHeHnsa MAK 61508-3

MoxHO BbigenuTb cregytowme yHKUMOHanNbHbIe aTanbl NpumeHeHnsa MOK 61508-3 (cm. pucyHok A.3):

a) OnpegenstoT TpeboBanusa ana cuctem 3/3/MI, CBA3aHHLIX ¢ 6E30MacCHOCTbLIO, U COOTBETCTBYIOWMX KOMMOHEHT
NNaHMpPOBaHWUsI NOATBEPXAEHNST COOTBETCTBMA cucTeme BesonacHoctn (cm. MOK 61508-2, nogpasgen 7.3). MNpw Heob-
XOQUMOCTM BbINOMHSIIOT OBHOBNEHVE NNaHWPOBaHWA NOATBEPXAEHUS COOTBETCTBMS cucTeme 6e3onacHocTu B npouec-
ce pa3paboTkyM NporpaMmMHoOro obecneveHus.

MpumedaHune— Hanpegbiaywmx cTagusix XXM3HEHHOTo LMKna Obinu:

- onpegeneHbl Tpebyemble dyHKUMM 6E30MacHOCTU U COOTBETCTBYIOLLME UM YPOBHW MONHOTHI 6e3onacHocTu (cm.
MOK 61508-1, nogpasgens! 7.4 n 7.5);

- pacnpegeneHbl dyHKuuKM 6e30MacHOCTU Ana HasHaqeHHbIX cuctem /D, cBA3aHHbIX ¢ 6830MacHOCTBIO (CM.
MOK 61508-1, nogpasgen 7.6), u

- pacnpegeneHsl peanusyembie NporpaMmmMHO OyHKUMK BHYTPU kaxgon cuctembl O/9/M3, ceazanHon ¢ 6esonac-
HocTbio (cm. MOK 61508-2, nogpaspen 7.2).

b) OnpeaensioT apxMTekTypy nporpaMMHOro obecneveHnst Ans BCex peanunayemMbix NPorpaMmMHo dyHkumin 6e3o-
nacHoctn (cm. MOK 61508-3, nogpasgen 7.4 v npunoxexue A).

¢) BmecTte ¢ noctaewymkom/paspabotunkom O/3/MIB cucTeMbl, CBSI3aHHOW € 6e30NacCHOCTLIO, aHANU3NPYIOT apxXu-
TEKTYpY annapaTHbIX CPeAcTB M NporpaMMHOro obecneveHust U BnusiHMe Ha 6e30nacHOCTb KOMMPOMUCCOB MeXay anna-
paTHbIMKM CpeacTBamu M nporpammHbiM obecnedeHnem (cM. MOK 61508-2, pucyHok 4). Mpu HeobxoanmMocTn aHanw3
NOBTOPSIIOT.

d) MpuctynatoT K NNaHMpOBaHUIO NPOBEPKW M NOATBEPXAEHUA COOTBETCTBUSA Be30nacHOCTU AN NPOrPaMMHOIO
obecneverus (cm. MOK 61508-3, nogpaspens! 7.3 n 7.9).

e) MpoekTnpytoT, paspabaTtbiBaloT 1 NPOBEPAIOT/TECTUPYIOT NporpaMMHoe obecrneveHne B COOTBETCTBUU C:

- NNaHUPOBaHMEM MOATBEPXAEHUS cooTBETCTBMA 6e3onacHOCTM AnA NporpaMMHOro obecneueHus;

- YPOBHEM MOMHOTHI 6e30nacHOCTV MPOorpaMmHOro obecneveHus;

- JXKM3HEHHbIM UMKIIOM nporpammHoro obecneveHna cuctemsl 6e3onacHoCTU.

f) 3aBepLaloT AeNCTBUS MO OKOHYATENbHON MPOBEPKE NPOrPAMMHOIO obecneyeHns U MHTEIPUPYIOT NPOBEPEHHOe
nporpammHoe obecrieveHne B COOTBETCTBYIOWME annapaTtHble cpeacTea (cm. MOK 61508-3, nogpasgen 7.5) v napan-
nenbHo paspabaTbiBaloT npoueaypbl MO acnekTam nporpaMmmHoro obecneveHns ansi nonb3oBatener U ans obcnyxvea-
IOLLEro NepcoHana CUCTeMbI, BbIMOMHAEMbIE NPU 3KcnnyaTaumn cuctembl [cm. MOK 61508-3, nogpasgen 7.6, a Taicke
npunoxenve A, nogpasgen A.2, nepeuncnenne k) HacToswero ctaHpapTa).

g) Bmecte ¢ paspaboTumkom annapaTtHbix cpeacte (cMm. MOK 61508-2, nogpasgen 7.7) npoBoasT noaTBEpXaeHWe
COOTBETCTBUA MPOrpaMmmMHOro obecneueHus B MHTENPUPOBaHHbLIX /MO cuctemax, cBA3aHHbIX ¢ 6e30NacHOCTLIO (CM.
MO3K 61508-3, nogpasgen 7.7).

h) MepepatoT pesyneratbl NoATBEPXKAEHUS cooTBeTCTBUS Be3onacHocTn J3/3/M3 cuctemsl, cBsasanHon ¢ Gesonac-
HOCTBIO, CUCTEMHbBIM MHXEeHepam ANl AanbHEWWeNn MHTErpauMm BCer CUCTEMBI.

i) Ecnn B npouecce akcnnyataumm notpebyetca mogepHu3aumsi nporpammHoro obecnevenmna 3/3/M3 cuctemsl,
CBSI3aHHON ¢ 6e30MacHOCTLIO, TO BLIMOJIHSETCA BO3BPAT K COOTBETCTBYIOWEN CTagumn, kak onucaHo B M3OK 61508-3,
nogpasgen 7.8.

B npouecce XW3HEHHOTO LMKNa NPOrpaMmmHOro obecrevyeHusi cuctembl 6630NacHOCTU BLIMONHAETCH MHOXECTBO
pasnuyHbix gencreun. Cpeam Hux Bepudmkaumsa (cm. MOK 61508-2, nogpasaen 7.9) u oueHka yHKUMOHanNbHON 6e30-
nacHocTn (cm. MOK 61508-1, pasgen 8).

B npouecce BbINONHEHUs1 NpUBEAEHHBIX Bbille AeWCTBUIA BbibupaloT obecnevnaowme 6e30nacHOCTb NporpamMm-
Horo obecrnieveHus MeToabl U CpeacTBa, COOTBETCTBYOWME TpebyeMoMy YpOBHIO NonHoTel GesonacHocTu. [ns nomowm
C BbIBOPOM TakMX METOAOB M CPEACTB COCTaBIEHbl TabnuLbl, YNopsiAoYMBaloLLME pasnnYHble MeToabl/cpeacTBa B COOT-
BETCTBUM C Y4eTbIPbMSI YPOBHSIMM NnonHoTbl 6esonacHocTn (cMm. MOK 61508-3, npunoxenune A). Kpatkuit 0630p kaxaoro
M3 METOAOB U CPEACTB CO CCbINIKAMM HA WCTOYMHUKM MHGOPMALIMKM O HUX, BKIIOYasi NepeKkpecTHble CCbiNkKW Ha 3Tn Tabnu-
uel, NnpegctaeneH B M3K 61508-7, npunoxenue C.

O6paboTaHHble NpUMepbl NpUMeHeHUs1 Tabnuy NonHoTbl 6e3onacHOCTU NpUBEAEHbI B NpUNoxeHun E HacTosiwe-
ro ctangapra, a MOK 61508-7 BkrtovaeT B cebs onncaHue BeposiTHOCTHOIO NoAxoAa K onpeaeneHunio NonHoTel Gesonac-
HOCTW nporpammHoro obecneyeHns ans yxe paspabotaHHoOro nporpammHoro obecnevenusa (cm. MOK 61508-7, npuno-
xeHwe D).

MpwvmMmeyanwune— py BEINONHEHNV MPUBEAEHHBIX Bbille QENCTBMA  OONYCKAeTCs NPUMEHATb CpeacTea,
anbTepHaTVBHbIE YKa3aHHbIM B HacTOslLeM CTaHgapTe, MpW yCrioBWUM, 4YTO COOTBETCTByKOlWee OBOCHOBaHWe AOKY-
MeHTanbHO odopmNnsAeTcsl B Npouecce NNaHupoBaHWsl NOATBEPXKAEHUSI COOTBETCTBUA cucteme 6GesonacHocTn (cwm.
M3K 61508-1, pasgen 6).
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PucyHok A.3 — ®yHKLUMOHa/bHbIE 3Tanbl npumeHeHna M3K 61508-3

10



rocT P M3K 61508-6—2012

MpunoxeHne B
(cnpaBo4Hoe)

MeToa oLeHKU BepOHTHOCTeVI OTKa3a annapatHbIX cpeacTB

B.1 O6wume nonoxeHus

Hacrosilwee npunoxeHne paccmaTpyvBaeT MeTodbl pacyeTa BeposiTHOCcTer oTkasa ans 3/3/13 cuctem, cBssaH-
HbIX ¢ 6e3onacHoCTbIo, ykasaHHble B MOK 61508-1—MO3K 61508-3. [aHHasa uHdopmaumsi HOCUT CNpPaBOYHbLIN XapakTep
M He OOIMKHA pacCMaTpUBATBCS KaK €AMHCTBEHHO BO3MOXHbIV MeTod oueHkn. OgHako B AaHHOM MPUITOXEHUW ONUCHI-
BaeTCsl OTHOCUTENBHO NPOCTON NoAxXon K oueHke xapaktepuctuk 3/3/TO cuctem, cBA3aHHbIX ¢ 6€@30MacHOCTbIO, U AaloT-
€Sl PYKOBOASLLME YKa3aHWsA MO UCMOMb30BaHMIO arnbTepHaTVBHBIX METOZOB, B3ATLIX M3 Knaccuyeckmx cnocoboB pacyeTa
HageXHOCTH.

MpumevyaHnunsa

1 ApXuTeKTypbl CUCTEM, NPEeQOCTaBINEHHbIE B HACTOAWEM CTaHAapTe, ABNAITCA NPMMEpaMn n He AOMKHbI pac-
CMaTpMBATLCA KaK MCHepnbiBaloWwme, NOCKONbKy CYLLECTBYET MHOXECTBO APYIUX apXUTEKTYP, KOTOPbIE TakKe MOXKHO
MCnonb30BaTh.

2 Cwm. [2].

CyLllecTByeT AOCTATOMHOE KOMMYECTBO METodOB Bonee unvm mMeHee HEMOCPEeACTBEHHO NMPUMEHUMBIX AN aHanusa
nonHoTbl 6esonacHocTK annapaTtHoro obecneveHns O/3/M3 cuctem, cBA3aHHbIX ¢ 6e3onacHOCTbio. OObIMHO OHU AensiT-
Csl Ha rpynnbl B COOTBETCTBMU CO CrNedyloWwnMm XapakTepucTUKamu:

- cTaTudeckue (noruyeckme) u anHammudeckue (CocTosHus/Nepexoabl) MOaenu;

- aHanuTU4Yeckue Mogenu u MogenvpoBaHue Ha ocHoese metoga MonTe-Kapno.

JTornveckne mogenu BrnodaloT B cebA Bce Mogenu, onucbiBalolpme cTatudeckue NOrMHeckue CBA3W Mexay ane-
MEHTAPHBLIMM OTKa3aMu U MOMHbIM OTKA30M cucTembl. briok-cxembl HagexHoctn (cm. M3IK 61508-7, C.6.4 n M3K 61078
[3]) v aepeBo oTkaszoB (cM. MOK 61508-7, B.6.6.5 n B.6.6.9) 1 MOK 61025 [4] oTHOCATCA K NOrMYECKUM MOAENsMm.

Mogenu cocTosiHMI-NepPexoaoB BKIOYAIOT B cebs BCe MoAenu, onucbiBaowme, kak cuctema cebs Beget (nepexo-
AWT U3 COCTOSIHWA B COCTOSIHWE) B COOTBETCTBUM C NPOU3OLLEALIMMU COBLITUAMMN (OTKa3amu, peMOHTaMK, TECTaMn U T. 4.).
Cetn MapkoBa (cMm. MOK 61508-7, B.6.6.6 u MOK 61165 [5]), cetn Metpn {cm. MOK 61508-7, B.2.3.3 n B.6.6.10 u
M3K 62551 [6]) n cdhopmarnbHble s3blkW NMpUHaANexXaT K Mogensm CoCTOsIHMIA-NepexodoB. MccrneayloTcs ABa MapKOBCKUX
noaxoaa: YNpoLWEHHbIN Noaxod, OCHOBaHHbIN Ha crieumansHon dopmyne (B.3), n obwmin noaxon, NO3BONSIOWMI HENOC-
peacTBeHHbIl pacyeT rpacos Mapkosa (B.5.2). Ecnnm ans cuctem 6e€30nacHOCTM MapKOBCKWIK NOAX0M, HE MPUMEHUM, TO
BMECTO Hero moxet ObiTb ucnonb3oBaH Metog MoHTe-Kapno. Ha coBpeMeHHbIX KOMMbIOTEpaX pacHeT BO3MOXEH Aaxe
ansa ypoens YIbB4. B nogpasgenax B.5.3 n B.5.4 HacToAWwEro npunoxenuns AaHbl pyKOBOAAWME yKa3aHWUs MO MPUMEHe-
Huio metoga MoHTe-Kapno (cm. M3K 61508-7, B.6.6.8) ana mopgenel nosegeHusi, ucrnonb3yiowmx cetv Metpu n dop-
MarbHble A3bIKM MOAENUPOBAHNS.

YNpoLWeHHbIN Noaxod, KOTOPLIW npeAcTaBleH NepBbiM, OCHOBLIBAETCA Ha rpadmyeckom npeacTasneHnm 6rnok-
CXeMbl HafEXXHOCTW U cneumansHoW opmynel MapkoBa, BoiBegeHHOW u3 pabor Ternopa ¢ y4eTOM OTHOCWUTENBHO KOH-
cepBaTUBHLIX MMNOTE3, ONUCaHHbIX B B.3.1.

Bce atn MeToAp!l MOrYT 6bITh MCMONB30BaHbl Anst 6ONbWMHCTBA CUCTEM, CBSI3aHHbIX ¢ 6e3onacHocThio. Mpu onpe-
AeneHnu, Kakol MeTo[ UCMONb30BaTh ANl KOHKPETHOIO NMPUMEHEHUs, O4Y€Hb BaXKHO, YTOObI NOnb3oBaTenb KOHKPETHO-
ro metoaa 6bin KOMNETEHTEH B €r0 NPUMEHEHUU U 3TO, MOXeT 6biTb, 6onee BaxHO, YEM CaM MCNOMb3yeMblii METOA.
AHanuTuk oTBevaeT 3a TO, UTOOLI IMNOTE3a, Nexallasi B OCHOBe Mo6oro KOHKPeTHOro mMetoaa, 6bina BbiNonHeHa ans
paccMmaTtpuBaemMoro npuMeHeHust NMbo Gbina BHeceHa kakasi-nubo HeobxoauMasa KOpPEeKTUPOBKa AN AOCTUXEHWUs!
COOTBETCTBYIOLLENO pPeanmcTMYHOIO KOHCEPBATUBHOIO pe3yrnbrarta. B criyvae HegocTaTouHOW HageXHOCTU AaHHbLIX Unn
NPeBanvpyloLLEro KOnM4ecTBa OTKa3oB No obuiel npuunHe mMoxeT ObiTb JOCTaTOYHBIM UCMONb30BaHUE NPOCTeNlLen
mogenu/metopa. BaxkHa notepsi TOUHOCTU UNWN HET, onpeaensieTcsl B KaXA0M KOHKPETHOM Chydae.

Ecnu ans npoBeaeHusi pacyeToB UCMONb3yeTcsl NporpaMmHoe obecneveHne, TO cneunanuct, BbINOMHAKOWMWNA
pacyer, gormkeH NoHMmaTb GOpMyrbl/MeToAbl, UCMONb3yeMble B MPOrPaMMHOM Nakete, YTobbl GblTb YBEPEHHBIM B TOM,
YTO OHU NPUMEHMMbI B KaXXOOM KOHKpeTHOM criydae. CrneunanucT Takke AOMKeH NPOBepuTb NPOrpamMmHbli naket
nyTeM CpaBHEHWs! pPe3yrnbTaToB pacyeTa HeCKONbKMX TECTOBbIX NMPUMEPOB, MOMYYEHHBIX C MOMOLLbLIO NPOrPamMMHOIo na-
KeTa U py4HbIM CNocoGoM.

Ecrnm oTka3 cuctembl ynpaenenmns YO nHmummpyet obpawenue k 3/9/M3 cucteme, cBsazaHHoW ¢ 6e30NacHOCTLIO,
TO BEPOSITHOCTb BO3HMKHOBEHMUS1 ONACHOMO CODLITUSI 3aBUCUT Talkoke M OT BEPOSITHOCTU OTKasa cuctembl ynpasnenus YO.
B aton cutyauum Heobxogumo paccMOTpeTb BO3MOXHOCTb OQHOBPEMEHHOMO OTKa3a KOMMOHEHTOB CUCTEMbl ynpaene-
Husa YO u J/3/M3 cuctembl, CBA3aHHOW ¢ 6e30MacHOCTbIO, U3-3a MeXaHM3MOB OTKasa no obuen npuyunHe. Mpu
HENpaBWUITbHOM aHanuse Hanu4Me NoAoOHbLIX OTKA30B MOXET NMPUBECTU K OONbWMM, MO CPABHEHUIO C OXWOAEMbBIM,
3HAYEHUsSIM OCTATOYHOIO puUCKa.

1"
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B.2 OCHOBHble BEPOATHOCTHbLIE pacyeTsbl

B.2.1 BeepgeHue

Bnok-cxema HafexHoOCTM Ha pucyHke B.1 npepctasnaet cuctemy (KOHTyp) 6e30MacHOCTW, COCTOSALLYI U3 Tpex
fatumkos (A, B, C), ogHoro normyeckoro pewatowero ycrpoiictaa (D), ABYX UCNOMHUTENbHbLIX 3nemeHToB (E, F) n Hannune
B Heil oTka3oB No o6uiein npmunHe (CCF).

PucyHok B.1 — Briok-cxema HafeXHoOCTW Bceli cucTembl 6e30MacHoOCTU

OTa 6n10K-cxema o6sieryaeT BbisiBIeHME NATU KOMOGMHaLMIA 0TKa3oB, Befdylwux K otkasy /3/MD cuctemsbl, CBS3aH-
HOl c 6e3omacHoCTbio. Kaxzas M3 HUX Ha3blBAeTCS MUHUMAsIbHbIM CEYEHUEM:

- (A, B, C) — TpoiiHOl oTKas;

- (E, F) — nBoOliHOW oTKas;

- (D), (CCF1), (CCF2) — oguHO4YHblE OTKa3bl.

B.2.2 2/3/M3 cuctema, cBa3aHHaa ¢ 6€30NacHOCTbIO, C HU3KON MHTEHCUBHOCTbLIO 3aNpoCcoB

Korga 3/9/M3 cuctema, cBsizaHHas C¢ 6€30MacHOCTbI0, MCMOMb3YEeTCA B PEXUME C HWU3KON MHTEHCUMBHOCTLIO 3an-
pocoB, cTaHAapT TpebyeT, uTo6bl 6bina AaHa oueHka PED (1. e. cpefHAa HEroTOBHOCTb, CPeAHSs BEPOSATHOCTbL onac-
HbIX OTKa30B Mo 3anpocy). 3To npocto oTHoweHne MDT(T)I, rge MDT(T) o3HauyaeT BpeMs npoctoa 3/3/M3S cuctemsl,
CBfA3aHHOW c 6e3onacHoTblo, B nepuog [0, 77

Ans cunctem 6€30nNacHOCTM BEPOATHOCTb OTKa3a O6bIYHO OYEHb HM3KA M BEPOSATHOCTb OLHOBPEMEHHOrO Hanmuus
ABYX MWHMMasbHbIX CeYEeHWU HMYTOXHAa. [03TOMy CymMapHOoe 3HauyeHwe cpefHuX NepuofoB MPOCTOSA BCEX MUHUMAlb-
HbIX CEYEHUI faeT KOHCepBaTMBHYH OLLEHKY CPeAHero BpeMeHu NpocTosi Bceli cuctembl. M3 pucyHka B.1:

MDT =MDTabc+ MDT°+ MDT7tF.
OenexHve Ha T paert:

PIT) , pppABC , ppnD , ppnEF

Takum o6pas3om, ANS KOMMNOHEHT, COEAMHEHHbIX nocnegoBaTefibHO, BbluncneHns PFDavg 4OBO/IbLHO MOXOXMW Ha
Te, YTO BbINONHAKTCA C 0ObIYHON BEPOATHOCTbID, OYEHb Masoin No cpaBHeHu c 1

OpfHako AnA napanfefibHO COefMHEHHbIX KOMMOHEHT, rae noreps (PYHKUMOHANbHOCTU BO3MOXHAa TOJIbKO Npwu
MHOXeCTBEHHOM OTKase, TakoMm kak (E, E), oueBnaHo, 4to MDJIFF Henb3s BblUMCAUTbL HenocpeacTBeHHO 3 MDJF n MD74.
MDT cuctemsbl (E, F) 4OMKHO BbIYNCAATHCA Criefylowmm o6pasom:

r
MDTef = jPFD E{t)PFDF{t)dt.
o]

Takum obpasom, Ans napanniefnbHO COEANHEHHbIX KOMMNOHEHT 06blYHble BEPOATHOCTHbIE pacyeTbl (Ha OCHOBe
CNOXEHWUA W YMHOXEHWIA) He noaxoaaT ans pacyeta PFDavg, OCHOBaAHHOrO Ha BbIYWC/IEHUM YKa3aHHOro MHTerpana.
CsoiictBa PFDavg 1 06bl4HO BEPOSATHOCTM HE O4HM U Te Xe, U 06beAUHEeHne 3TUX BEPOSATHOCTEl, CKOpee BCEero, He
npvBegeT K KOHCepBaTUBHbIM pe3ynbTaTtamM. B yacTHOCTM, HEBO3MOXHO noayunte PFDavg 3/3/M3 cuctembl, CBSA3aHHON
c 6e30MacHOCTbI0, TONLKO MyTeM 06befuMHEeHUs 06blYHbBIM cnocoboM 3HauyeHuii PFDavgjee KOMMOHEHT. Tak Kak TakoW
noAxo4 WHorga npepgsaraetcd KOMMEPYECKMMU NIOTMHECKMMU NPOrpaMMHbIMK NakeTaMu, aHaauTUKN AOJ/KHblI ObiThb
BHUMAaTENbHbI, YTO6bI M36exaTb TaknX HEKOHCEPBATUBHbLIX pacyeToB, KOTOpble HexenatefbHbl Npu obecneyeHnn 6e30-
nacHocTw.

Mpumep — Ana kaHana ¢ 36bITOYHOCTbLIO (1002) C UHTEHCUBHOCTbLIO ONACHbIX HEOBHAPYXEHHbIX OTKa-
30B XDU 1 nHTepBanom mMexay KOHTPONIbHbIMMW UCNbITAHUAMWU T pacyeT NO HEKOPPEKTHOW BEPOATHOCTHOM
Mogenu mMmoxeT gaTtb (Xdu® 24, korga B 4LEACTBUTENbHOCTN AO0/KHA 6bl Tb paBHa (Xdu®23.

BbluvcneHna moryTt 6biTb BbINOSIHEHbI aHaIMTUYECKU UKW UCNONb3ya MeTon MoHTe-Kapno. Hacrtosuiee npunoxe-
HMe onucbiBaeT, KakK BbINOJHUTb 3TU BbIYMCNEHMWSA, UCMONb3YyA O6LENPUHATbLIE MOAENUN HaAeXHOCTW, OCHOBaHHble Ha
nornuyeckmx nogxopax (6/10K-CXeMbl HAAEXHOCTU WM AepeBO OTKa30B) UM MOAensX CoCcTosiHuii-mepexofoB (cetn Map-
koBsa, ceTu lMeTpu n T. 4.).
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B.2.3 Pexxum paboThl c HenpepbIBHLIM 3aNPOCOM UK PEXUM PaboTbl C BbICOKO MHTEHCUBHOCTLIO 3anpocoB
3/3INJ cuctembl, cBA3aHHOU ¢ 6€30MNaCHOCTLIO

B.2.3.1 O6bwas dopmyna PFH

Korga 3/3/M3 cucrema, cBsizaHHasi ¢ 6e30NacHOCTLIO, MCNONbL3YETCA B PeXUMe C HenpepbIBHLIM 3anpocoM Wnu
C BbICOKOW WHTEHCUBHOCTBIO 3aMpoCOB, HACTOAWMIN cTaHAApT TpebyeT BbMucneHusa sHaqdenus PFH (1. e. cpegHen YacTto-
Tbl ONACHbIX OTKa30B). JTO cpefHee 3HaYeHUe Tak Ha3biBaeMol 6e3yCnoBHOW MHTEHCUBHOCTM OTKA30B (TaK e Ha3biBa-
eTcsa yacToTon oTkasoB) w(f) 3a uHTepecylowmii nepuoa BelMUCNsAeTCA No dopmyne

;
PFH(T) = % [wit)at.
0

Ecrm 3/3/MO cuctema, cesizanHas ¢ 6e3onacHoOCThIO, paboTaeT B peXxume C HENPepbIBHLIM 3aMPOCOM U SIBMsIET-
Cs1 OCHOBHbIM CpeacTBOM obecneueHuss 6e30NacHOCTN, TO OTKA3 BCEW CUCTEMDbI, CBA3aHHOW ¢ 6e30MacHOCTLIO, BedeT
HenocpeacTBeHHO K NoTeHuManbHO onacHon cutyaumn. CnepgoBaTtenbHO, NP BbIMMCNIEHUSAX MOXHO CUMTaTb, UTO OTKa-
3bl, NpUBOAAWME K OTKa3y yHKUMM 6e30nacHOCTM BCeN CUMCTeMbl, BCA CUCTEMa, CBA3aHHas ¢ 6e30MnacHOCTbIO, He UC-
npaenset. OgHako ecny oTka3 BCeW CUCTEMbI, CBSI3aHHON ¢ 6e30nacHOCTLIO, He BeaeT HenocpeACTBEeHHO K NoTeHumarnb-
HOM OMACHOCTM MPUW HaNM4UUK Kakux-NMbo apyrmx cpeacts 6e30nacHOCTM unu oTkasy o6opyAaoBaHWA, TO BO3MOXHO pac-
CMOTpeTb OOHapyxeHWe OTKa3a B cucTeMe, CBI3aHHOW C 6e30MmacHOCTbIo, U ee PEMOHT NPU PacHeTe CHIDKEHUS pucka
3TOW CUCTEMOMN.

B.2.3.2 BeposiTHOCTb NosIBNEHUA oTkasa (Hanpumep, B CnyYae eAMHCTBEHHOTO CPeACTBa, paboTalowWero B pexume
C HenpepbIBHLIM 3aNpocoM)

HanHbii cnyvaii ncnonb3ayercs, korga 3/3/MN3 cuctema, ceBAzaHHas ¢ 6esonacHocTbio, paboTtaer B pexume ¢
HenpepbIBHBIM 3aNpPOCOM U SBMSIETCS OCHOBHBIM CpeacTBoM obecneveHus 6esonacHocTu. Takum obpasom, cpasy noc-
ne ee oTKasa MOXeT BO3HWKHYTb MOTEHUMaNbHO onacHasa cutyaums. Hu oauH oTka3 BCel cUCTeMbl He OOMyCTUM B
paccmatpuBaeMoM rnepuoae.

B atom cnyuyae PFH moxeT 6biTb paccuntaH, UCNONb3yst BEPOATHOCTb NOSIBNIEHNA 0TKa3a, AENEHHYI0 HA BENUUMHY
paccMaTpMBaemoro nepuoaa BPeMeHMU:

1-exp —}A(t)dt
0 _ KD
T T

MHTEHCMBHOCTD MONHOMo OTkasa cuctembl, A(f), MOXeT 3aBUCETb OT BPEMEHU UM OblTb KOHCTAHTOMN.

1—expl—A,T
Ecnvn oHa 3aBucuT OT Bpemerwn, To: PFH(T) = M ~Agyg-

F(T): PFH(T) =

Ecrnmn cuctema cosgaHa u3 KOMMNOHEHTOB, MOMHOCTBIO U BBICTPO BOCCTAHABNMBAEMbIX, C NMOCTOSIHHBIMA UHTEHCUB-
HOCTSAAMW OTKa30B M peMOoHTa (Hanpumep, B cnydae obHapyxvBaemblX ONacHblX 0TkasoB), To A(f) beicTpo gocTuraet
CBOErO MOCTOSAHHOTO ACMMMTOTMHECKOTO 3HadYeHua A, U, korga PFH(T) << 1, nmeem cneaylowee aHaueHue:

1-exp(-Ags T) 1
PFH(T) = T =Agyg = MTTF"

A, CywecTByeT TOnbKo Toraa, korpa 3/3/M3 cuctema, ceasaHHan ¢ GesonacHocTbio, paboraowas B HenpepbIs-
HOM pexume, BkrovaeT B cebs Tonbko GesonacHele U DD oTkaabl (Hanpumep, GbICTPO OBGHapYXMBaeMble U UCTPaBu-
Mble). He paccmaTtpmBaeTcs peMOHT Tex OTKa3oB, KOTOPble MOMYT MPUBECTU K MOMHOMY OTKa3dy oyHKUuM 6e30nacHOCTH.
Ansa koHdWrypaumm ¢ pesepeupoBaHueM, rae NPUMEHUMbl KOHTPOMNbHbIE NPOBEPKU, aCUMMNTOTUYECKAs WHTEHCMBHOCTb
OTKa30B HE MPMMEHVMMa W QOMKHbI ObiTb MCMONb30BaHbl Npedplaywme hopmynbl. BeiGop KOHKpeTHOro criyyas Beinon-
HAET aHanuTuK.

B.2.3.3 HerotoBHOCTE (Hanpumep, Npy HanM4uM HECKONbKUX cpeacTB obecrneveHnst 6e30nacHoCTH)

Korga 3/3/M3 cuctema, cBsizaHHasi ¢ 6e30NacHOCTLIO, paboTaeT B peXUMe C HernpepbiBHbIM 3anpocoM U He
ABMNAETCA €OMHCTBEHHbIM CpedcTBOM obecneyeHuss 6€30NacHOCTM, OTKa3bl MWL YBENUYMBAIOT 4acTOTy 3anpoCcoB K
Apyrum cpeacteam obecneyeHusi Ge3onacHOCTH, a Takke, korga oHa paboTaer B peXxume BbICOKOW MHTEHCUBHOCTU
3anpocoB U NpW 3TOM B NEpUoA OXMaaHNUs 3anpoca CyWwecTByeT BO3MOXHOCTb BbISIBUTE (ABTOMATUHECKN UNW BPYYHYIO)
M YCTPaHUTb OTKa3, KOTOPLIA MOXET NPUMBECTU K HEMOCPeACTBEHHOMY OTKasy dyHkuumn GeaonacHocTu. B atom cnyqae
OTKa3bl BCEW cucTembl MOryT BbiTe ucnpaeneHsl, U PFH moxeT 6blTb paccunTaH Ucxogsl M3 3HaueHuii rotoBHocTH, A(f), n
YCMOBHON MHTEHCMBHOCTW OTKasa cuctembl A ().

OnaTb xe, ecnu cuctema co3gaHa M3 KOMMOHEHTOB, KOTOPblE MOTyT OblTb MOMHOCTBIO U BBICTPO UCMpaBneHbl
(Hanpumep, korga B Nniobon cuTyauun, Begywen K yxyaleHunto paboTsl, CywecTByeT Gonblias BeposiTHOCTb BbICTPO Bep-
HYTb BCE B HOpMarkHoe pabodee cocTosHme), A (f), TO BLICTPO AOCTUraeT acUMMTOTUHECKOrO 3Ha4eHna A ., KoTopas, B
JOMOMHEHVEe KO BCeMY, SIBNSIETCS HENMOXUM NpUBNMXKeHWeM K AeWCTBUTENbHOW acMMNTOTE MHTEHCUBHOCTU OTKa3a BCEW
cucTembl A, BBegeHHon B B.2.3.2.
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3710 BedeT K cneayrwemMy npubnmKkeHnio:

— 1 1 1 _ 1
PFH = MUT +MDT ~— MTBF ~ MUT =~ MTTF’

rme MUT — cpepHee 3HaveHne BpemeHun pabotbl (Mean Up Time),
MDT — cpepHee 3HaqeHne Bpemenn npocrost (Mean Down Time),
MTBF — cpegHee Bpema mexay otkaszamu (Mean Time Between Failure),
MTTF — cpepgHee Bpema go otkasa (Mean Time To Failure).
B.2.3.4 O6cyxageHne MHTEHCMBHOCTU OTKa30B
HekoTtopblie ¢opmynel, NPUBEAEHHbIE BbilLe, UCTIONb3YIOT MUHTEHCUBHOCTb OTKa30B Bceln cuctembl A(f). Ee BbMuc-
NeHne He O4YeHb MpPOCToe, NO3TOMY HEOBXOAUMO OTMETUTH Criegylollee.
[ns BblYMCNEHNA UHTEHCUMBHOCTU OTKA30B CTPYKTYpbl, COCTOSILLENA U3 NOCneAoBaTeribHO COEAUHEHHbIX KOMNO-
HEHT, HeobX0AMMO MPOCTO CAOXWUTb MHTEHCMBHOCTU OTKA30B KaXAOW M3 KOMMOHEHT. [Insi CTpyKTypbl HA pucyHke B.1
MOXHO HamucaTb cregyouwiee:

A(t) = AabC(t) + KCCF1(t) + Xd(t) + Aef(t) + A{CCFZ(t)’

roe A(f) 03HavaeT MHTEHCMBHOCTL MOMHOrO oTkasa /M cucTeMsbl, CBSI3aHHON ¢ GesonacHocTblo, A2Pe(f), ACCFI(f),
A9(t), AS(t), ACCF2(t) aBNsAIOTCA MHTEHCMBHOCTSIMM OTKA30B NATU MUHUMATIbHBIX CEYEHUN.

Ana napannenbHbIX CTPYKTYP BCE CIOXHEE, TaK KaK B 3TOM CIly4Yae HeT MPOCTbIX COOTHOWEHUN C MHTEHCUBHOCTSIMA
OTKa30B OTAENbHbIX KOMMOHEHT. Hanpumep, paccmotpum cedvenue (E, F):

1) Ecnv E u F He moryT 6biTb MIHOBEHHO BOCCTaHOBMEHbl (Hanpumep B cnyuae DU oTkasa), AS(f) mamensietcs
HenpepbiBHO OT 0 A0 A (MHTEHCUBHOCTb OTKa30B £ vnu F). AcumntoTudeckoe 3HaqeHue AoCTUraeTcsi, Korga
04Ha U3 ABYX KOMMOHEHT BOT-BOT OTK&XKET. JTO AOBONMBHO ANUTENbHBIM Npouece, T. K. 3TO NposiBnsieTcs, korga {
cTaHoBuTCA 6onbwe 1/A. [laHHoe 3HauyeHmne Hukorga He ByaeT AoCTUrHYTO, ecnu E n F nepuoguyeckn NnpoBepsioT
¢ nepuogom t << 1/A.

2) Ecnn E v F moryT 6bITb BOCCTAHOBIEHbI B OTHOCUTENBHO KOPOTKUM Nepuoa BpemeHun (Hanpumep, B criywae DD
oTKasa), A°(t) oueHb BbICTPO [OOCTUrAEeT aCUMMNTOTMHECKOrO 3HAueHUs Ajg = 2A2/u, koTopoe MOXeT 6bITh
UCMONb30BaHO KaK 3KBMBANEHT MOCTOAHHOW WMHTEHCUMBHOCTM OTKA30B. OTO 3Ha4YeHue pocturaercs, korga f
cTaHoBuTCA B 2—3 pasa bonbwe, 4em 3HaqdeHuss MTTR koMnoHeHToB. OTOT 0COO6bLI crnyyal MNONMHOCTBIO U
ObICTPO BOCCTaHABNMBAEMbIX CUCTEM OMWUCAH BbILLE.

Takum o6pasom B ob6lWwem cny4ae oueHKa WHTEHCMBHOCTEN OTKAa30B BCEW cUCTeMbl TpebyeT 6onee CnoXHbIX Bbl-

yYncneHvn, Yem gnsa 6onee NPOCTONW NOCNEAOBATENbHOW CTPYKTYPbI.

B.3 MeTon 6nok-cxemMbl HAAEXHOCTU NPU NOCTOAHHOU UHTEHCUBHOCTU OTKA30B

B.3.1 OcHoBHas runotesa

Pac4yeTbl OCHOBBIBAIOTCA HA Cnegylowmx NPeanoroXeHnsIX:

- 3Ha4YeHne pe3ynbTUPYIWEN cpegHen BEPOATHOCTU OTKa3a BbiMONHeHust dyHKumM 6e3onacHoOCTM no 3anpocy
ans cuctembl Mebwe 1071 unu sHauenne pesynbTUPYIOLLEN CPeQHEeN YacTOThl ONACHOro OTKa3a B yac sl CUCTEMbI
meHbwe 10~° B vac;

Mpwumeyadwne — [peanonoxeHne o3Hauvaert, uto Takasa I/I/MI cucrema, cesizaHHasi ¢ 6€30NaCHOCTLIO,
yaoenetesopsieT Tpebosannam craHaapta MOK 61508 n YINB1 (cm. Tabnmubl 2 n 3 MOK 61508-1);

- 4acToTa OTKA30B KOMNOHEHT MOCTOsIHHA B T€YeHUe Cpoka CryXbbl CUCTEMBI;

- nogcucTema gaTunkoB (NogcucTema BBOAA) COCTOMT M3 pearnbHOro gatimka(oB) u nobbix Apyrnx KOMNOHEHTOB U
CoeguHUTENbHBIX NPOBOAOB, BNNOThH A0 KOMIMOHEHTA (KOMMOHEHTOB), HO €ro (Ux) He BKNIOYas, rge curHanbl BnepBble
06beanHAIOTCA C NOMOLWBIO NPOLUEAyPbl FONOCOBAHUA UNKU APYron npoueaypbl (Hanpumep, Npu KOHMUIrypaumm kaHanos
13 ABYX A4AaT4YMKOB, NPeACTaBNEeHHON Ha pucyHke B.2);

- nornyeckas nogcucTema BknoyaeT B ceb6a KOMMOHEHT (KOMMOHEHTHI), B KOTOPOM(bIX) cUrHanbl BHa4vane obveau-
HAKOTCA, N BCE APYIMe KOMMNOHEHTbI, BMNIOTb [0 TEX KOMMOHEHTOB BKIIOYMTENBHO, OTKyAA Pe3ynbTUPYIOWMn curHan(bl)
nepenaeTca(loTcs1) NOACUCTEME UCMONHUTENbHBIX 3M1IEMEHTOB;

- NOACUCTEMA UCTIONHUTENBbHBIX 3NIEMEHTOB (NoAcucTemMa BbIBOAA) BKNOYAET B €65 KOMMNOHEHTbI U COeQUHEHNS,
KoTOpble 0b6pabaTbiBalOT UCNONMHUTENDBHBLIN CUrHan(bl), nonyvaemoii(bie) OT NOrMYECKON NOACUCTEMBI, a TaKkKe WUCMOI-
HUTENBHBLIN KOMMOHEHT(bl);

- 3Ha4YeHUs1 YacToT OTKA30B annapaTHbIX CPEACTB, UCTONb3YEMbIX B KA4YECTBE WCXOAHBIX AAHHBIX ANA pacyeToB U
Tabnuu, 3agaloTca Ans OQHOrO KaHarna noAcucTeMbl (Hanpumep, Npu UCNoNb3OBaHUM OAaTHYUKOB B BUMAE apXUTEKTYpbI
2003 YacToTa OTKa30B 3a7aeTcs Ansl OAHOIo AaTyuKa, a BNUsIHME apXUTEKTYpbl 2003 pacCHMTbIBAETCA AOMONTHUTENBHO);
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- 3Ha4YeHns 4YacToT OTKA30B U AMArHOCTUYECKUA OXBaT OAMHAKOBbI A1 BCEX KaHasI0B B rO/IOCYHOLLEN rpynne;

- o6lWan yacToTa OTKa3oB annapaTHbIX CPefCTB kaHana MoACUCTEeMbl ABASETCA CYMMOM 3HAuYeHWin 4acToTbl onac-
HbIX U 4acTOTbl 6e30nacHbIX OTKa30B A1 AAHHOIO KaHana, KOTopble nosaratlT paBHbIMU.

MpruMeyaHne — ITO NpeanonoxeHne BAMSIET Ha [oN0 6e3onacHblX 0TkazoB (cM. M3K 61508-2, npunoxenue C),
HO [oNsA 6e30nacHblX OTKA30B He B/IMAET Ha pacCyMTaHHble 3HauYeHMs BEepOATHOCTM OTKasa, npuBefeHHble B AaHHOM
NPUNOXEHUN;

- AN KaX4oW doyHKUuM 6e30MmacHOCTM CyLecTBYIOT naeasnbHble cpeacTBa TeCTUMPOBAHMA U YCTpaHeHMs OTKas3oB
(1. e. BCe OTKasbl, OCTaBWIMECA HEOOHapyXeHHbIMU, OGHApYXMBalOTCA NPU TECTUPOBAHWUWN), BAWSHUE HeuaeasnbHOro
TEeCTUpPOBaHUA — B COOTBETCTBUMN C npusioxeHvem B, nyHkT B.3.2.5;

- MHTEepBas BPEMEHU MexXAy TeCTOBbIMW WUCMNbITAHUAMWU [O/MKEH ObiTb MO KpaiHeli Mepe Ha Nopsfok 6onblie,
yem MRT,

- ONA KaxaoW noACMCTEMbl CyWecTBYeT eAuHbI MHTepBas BPEMEHW MeXAy TeCTOBbIMW WUCMbiITaHuaMu n MRT\

- oXugaemblli UHTEpBas Mexay 3anpocamu Ha BblNOSIHEHME (IYHKLMKM 6e30NacHOCTU AO/MKEH OblTb MO KpaliHel
Mepe Ha nopsifok 60/blue MHTepBana BPEMEHW MexAy TeCTOBbIMW WUCMbITAHUAMU;

- AN BCex nogcucrtem, paboTallmnx B peXMmMe HU3KOW MHTEHCMBHOCTW 3anpocoB, W AN apxuTektyp 1002, 1002D
1 2003, paboTawwWwmx B pexrmMe BbICOKOW WHTEHCMBHOCTU 3anpoCOB U B PEXWUME C HEeNpepbiBHbIM 3anpocoMm, A0Ns
0TKa30B, 3ajjaHHas 0XBaTOM AMArHOCTUKOM, 06HapyxuBaeTcs W ycTpaHsaeTca 3a MTTR, npuBefeHHoe B TpeboBaHUAX K
nonHote 6e30MacHOCTM annapaTtHbIX CPeAcTB.

Mpumep — Ecnu npeagnonaraemoe MTTR paBHO 8 4, TO OHO BK/lOYaeT B ce6a AINTENbHOCTb ANATHOCTU-
YeCcKOoro TecTMpoBaHuMsa, KOToOpoe O06bIYHO He NpeBblWwaeT 14, a ocTaBwancsa 4acTb CpeAHEro BpeMeHun BocC-
cTaHoB/ieHna — 3170 MRT.

MpumeyaHne — [nA KaHanbHbIX apxuTekTyp 1002, 1002D u 2003 npegnonaraeTcs BbINOAHEHME 60ro
pemMoHTa B onepaTuMBHOM pexume. Ecnu koHdurypauyma 3/3/M3 cuctembl, CBA3aHHON € 6e30nacHOCTbIO, Mpyu Nto6om
o6HapyxusaeMoM oTkase obecneumaeT nepexon YO B 6e30nacHoe COCTOSHME, TO 3TO YMeHbLUaeT CPeAHIol BeposT-
HOCTb OTKasa npu 3anpoce. CTeneHb YMeHbLIEeHNS BEPOATHOCTM 3aBWUCUT OT OXBaTa AMarHOCTUKOW;

- ANA KaHanbHbIX apxuTekTyp 100l u 2002, paboTalulmnx B pexvMe BbICOKOW WHTEHCMBHOCTW 3amnpocoB Wan B
pexvMe C HenpepbiBHbIM 3anpocoM, 3/3/M3 cuctema, cBA3aHHas ¢ 6e30nNacHOCTbiO, Bcerga nepexogut B 6e3onacHoe
COCTOsiHMEe nocrsie 06HapyXeHWss OnacHoro oTkasa; ANA 3TOro OXuAaeMblli UHTepBan BPEeMEeHW Mexay 3anpocamu
[O/MKeH 6bITb NO KpaliHei Mepe Ha nopsafokK 60/blue BPEMEHHOrO MHTepBana AMarHOCTUYECKOro TeCTUPOBAaHWUA Wu
CyMMa BPEMEHHbIX WHTEPBasIOB ANArHOCTUYECKOrOo TeCTUPOBAHUA W BPEMEHHbIX WHTEpPBasioB nepexoja B 6e3onacHoe
COCTOAAHME [0/KHa ObiTb MeHblUe, YeM Bpems 6e3onacHoi paboTbl.

MpumeuyaHune — Bpems 6e3onacHoii paboTbl onpegeneHo B M3K 61508-4, (nyHkT 3.6.20);

- ecn 0TKa3 UCTOYHMKA NUTaHWs nNpuBoauT K obectoumBaHuio I/3/MIS cuctembl, CBA3AHHON C 6e30MacHOCTbI0, U
WHUUMMPYET Nepexos cuctemMbl B 6e30MacHOe COCTOSHWE, TO UCTOYHMK MUTAHUSA He BNWSET Ha CPefHIol BEepPOATHOCTb
oTkasa no 3anpocy ans 9/3/M33 cuctemMbl, CBA3AHHON C 6€30NacHOCTbIO; ecnum AN nepexofa B 6e3onacHoe COCTOsHWE
Ha cCMCTeMy nogaeTtcs NUTaHWe WM Yy UCTOYHMKA NUTAHUS CYLLECTBYIOT PEXMMbl OTKA30B, KOTOPblIE MOMyT MPUBOAUTL K
He6e3onacHoi paboTte 3/3/MID cuctembl, CBA3aHHOW C 6€30MaCHOCTbI, TO OLEHKA A0/MKHA YYuUTbiBaTb UCTOYHMK MUTa-
HUS;

- eC/IN UCNo/b3yeTCca TEPMUHANbHBIA KaHan, TO OH OrpaHuynBaeTCs TOMbKO TOM YacTblo paccMaTpuBaeMoil cucte-
Mbl, KOTOPO/A 06bIYHO ABAAKTCA NGO AaTtyuk, NM60 noruyeckas nogcucrema, M60 NoAcCMCTEMa UCMOMHUTENbHBIX 3ne-
MEHTOB;

- napameTpbl 1 MX 0603HaYeHUs npeacTasneHbl B Tabnuue B.1.

PucyHok B.2 — lMpumep KoHGUrypauum ans AByX KaHasl0B AaTyYMKOB
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Tabnuuya B.1— MNapameTpbl, ucnonb3yemblie B HACTOALWEM NPUMOXKEHWM, W AMANA30HBI UX 3HAYEHWUI (MPUMEHSETCA
K apxutektypam 1001, 1002, 2002, 1002D u 2003)

[AvanasoH napameTtpos B
O60o3HavyeHue MapameTp, eauHULa u3mepeHus COOTBETCTBMM C Tabnuuamu

B.2—B.5 n B.10—B.13

T; WHTepean BpeMeHn Mexay KOHTPOSbHLIMU MPOBEPKaMM, M OpavH mecsi (730 w)V .
Tpu mecsiua (2190 u)V .
LWectb mecsiueB (4380 u).
OpuH rog, (8760 4).
[Ba ropa (17520 u)?).
10 net (87600 u)?

MTTR CpeaHee Bpemsi BOCCTAHOBMNEHUS, Y 8

Mpumevanune—MTTR=
= MRT = 8 yacoB OCHOBaHO Ha
nNpeanonoXeHun, YTo Bpemsi
Ha obHapyxeHne onacHoro
OTKa3a, OCHOBaHHOE Ha
aBTOMaTU4eCKOM OBHapyxe-
Hun, << MRT

MRT CpeaHee Bpemsi peMOHTAa, Y 8
Mpumevanne—MTIR=
= MRT = 8 4yacoB OCHOBaHO Ha
NpeanonoXeHun, YTo Bpemsi
Ha obHapyxeHne onacHoro
OTKa3a, OCHOBaHHOE Ha
aBTOMaTU4EeCKOM OBHapyKe-

Hun, << MRT

DC Oxsat gnarHocTumkoi, apobs (B hopmynax), % (B oCTanbHbIX CNy- 0 %;
Yasix) 60 %:;

90 %;
99 %

B [Hons HeobHapyXeHHbIX OTKa3oB No obwen npudnHe (B Tabnu- 2 %;
yax B.2—B.5 n B.10—B.13 npeanonaraetca B = 2xf,), apobe (B 10 %;
thopmynax), % (B oCTanbHbIX Criy4asx) 20 %

Bp Hona otkasos, 06Hapy>XEHHbIX AMArHOCTUYECKUMU TECTaMu U 1 %;
nmerowmx obuyo npuunny (B Tabnuuax B.2—B.5 n B.10—B.13 5 %;
npeanonaraetca B = 2XP,), Apobb (B popmynax), % (B ocTanbHbIX 10 %
cny4asix)

Apu MHTEHCMBHOCTb ONACHLIX OTKA30B A KaHana noacuctemsl, 0,05%1076; 0,25%x1075;
oTKas/ 0,5%1075; 2,5x1075;

5x107%; 25%107°
PFDg CpeaHss BepoATHOCTb OTKa3a Mo 3anpocy Arst rpynnbl ronocy- —

IOWMX KaHarnoB (ecnu nogcuctemMa AaTyukoB, rorMyeckasl noacuc-
Téma WM NoAcMCTeMa UCMOMHUTENBHBIX 3NIEMEHTOB BXOAUT B CO-
CTaB TOMNbKO OAHOW ronocyloweli rpynnel, 7o PFD; akBuBaneHTHa
PFDg, PFD; wnn PFDp- cOOTBETCTBEHHO)

PFDg CpeaHss BepOATHOCTb OTKa3a No 3anpocy ANs NoacUCTeEMbI —
[aTUYNKOB

PFD, CpeHsas BEpOATHOCTb OTKasa Mo 3anpocy Ansl JIOrM4Yeckon —
noacucTemMbl
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lpodomkerHue mabnuusi B.1

IOuwana3oH napameTpoB B
O6o3HaueHue MapameTp, eguHULa UamepeHus cooTBeTCTBUM ¢ Tabnuuamm

B.2—B.5 n B.10—B.13

PFDge CpeaHas BepOATHOCTb OTKa3a no 3anpocy AN NoAcUCTEMBI —
MCMOMHUTENbHBIX 3MEMEHTOB

PFDgys CpegHsn BepoOATHOCTb OTKasa no 3anpocy ans ¢pyHkumm 6e3o- —
nacHoctn 3/3/MN3 cucrembl, cBA3aHHOW ¢ 6€30NacHOCTbIO

PFHg CpepgHsaa 4YacToTa OnacHbIX OTKa30B Ans rPYNibl ronocylowmx —
KaHanoB (ecnu nogcuctema AaTtymMKoB, Noruyeckas nogcucTema mnm
noAcucTeMa UCMNONHUTENbHBIX ANEMEHTOB BXOAUT B COCTAB TOMNBLKO
ogHoun ronocytowen rpynnel, To PFHgG akewsanentHa PFHg, PFH,
unu PFHEe COOTBETCTBEHHO), OTKas/y

PFHg CpeagHsAs vacToTa onacHblX OTKa3oB Ans NogcucTeMbl garTuu- —
KOB, OTKa3/

PFH, CpeaHsisi yactoTa onacHbIX OTKA30B ANs JOrMYEeCKOn Nnoacuc- —
TeMbl, OTKa3/y

PFHee CpeaHsas 4acToTa onacHbIX OTKa3oB Afsl NMOACUCTEMbI UCMON- —
HUTENbHLIX 3NeMEeHTOB, OTKas/y

PFHgys CpepaHsis yacToTa onacHbIX 0TKa3oB anst hyHkumn 6e3onacHoc- —
™ 3/3/M3 cuctemsl, cBA3aHHOK ¢ 6Ge30nMacHOCTbIO, OTKa3/y

A O6wasi MHTEHCUMBHOCTbL OTKA30B Al KaHarna rnogcucTeMsbl, OT- —
Kas/u
Ap MHTEHCMBHOCTL OMaCHbIX OTKA30B ANl KaHana NogcucTeMbl, —

paBHas 0,5XA (B npeanonoxeHnn 50 % onacHbix oTkasoB n 50 %
He3onacHbIX OTKa30B), OTKa3/v

Aop NHTeHCMBHOCTL OBOHapyXeHHbIX ONacHbIX OTKA30B ANA KaHana —
noAcucTeMbl (3TO CymMMa BCEX MHTEHCUMBHOCTEN OBGHapyXeHHbIX
onacHbIX OTKA30B AfA KaHana NoACUCTeMbl), 0TKas/M

Apu NHTeHcnBHOCTE HEOBHAPYKEHHbIX ONacHbIX OTKa30B ANs KaHa- —
na noacucTeMbl (3T0 CyMMa BCEX MHTEHCUBHOCTEN HeoBHapyXeH-
HbIX OMAacHbIX OTKA30B AN KaHana noacuctemsl), oTkas/M

Asp NHTeHcnBHOCTL OBHapYXeHHbIX Ge3onacHbIX OTKa30B Ans ka- —
Hara noAcucTeMbl (3TO CyMMa BCeX MHTEHCUBHOCTEN OGHapyKeH-
HbiX 6e30nacHbIX OTKA30B ANs KaHana noacucTeMbl), oTKas/uy

fer OKBMBANEHTHOE cpedHee BPeMsi NPOCTOs KaHana Ans apxu- —
TekTyp 1001, 1002, 2002 n 2003 (370 06bEANHEHHOE BPEMS Mpo-
CTOS1 ANl BCEX KOMMOHEHTOB KaHana noacucTemsl), Y

fee OKBUBaNeHTHOE cpeaHee BpeMs MPOCTOS FONOCYoWel rpynnbl _
ans apxutektyp 1001, 1002, 2002 n 2003 (310 06bLEANHEHHOE Bpe-
Msl MPOCTOSI AMsl BCEX KaHAaMoB B rOMOCYIOLWEN rpynne), Y

OkBMBaneHTHOe cpefHee Bpemsa NPOCTOA KaHana gna apxu- —
TekTypbl 1002D (370 06beAMHEHHOE BpeMs NPOCTOs ANs BCeX KOM-
MOHEHTOB kaHarna MofacUcTeMbI), M
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OkoHyaHue mabnuust B.1

lnanasoH napameTtpoB B
O603HaveHne I'IapameTp, €0WH1La U3MepeHns COOTBETCTBMM ¢ Tabnuuamu
B.2—B.5 n B.10—B.13
tee' OKBUBANEHTHOE CpedHee Bpemsi NMPOCTOs FONOCYIoLLEn rpynmbl —
4nsa apxutekTypel 1002D (310 cymmapHoe BpeMsi NPOCTOst Ar1sl BCEX
KaHanoB B rofiocytoweli rpynne),
T WHTepBan BpemMeHn mexgy 3anpocamu, 4
K Hons ycnexa npy aeToTecTUpoBaHuKn cxembl B 1002D cucteme —
PTC OXxBaT KOHTPOMbHBIMW MPOBEPKaMu —

1) Torbko PeXUM BbICOKOW WHTEHCMBHOCTM 3arpOCOB U PEXMM C HEMPEPLIBHLIM 3aMpocoM.
2) Torbko PeXuM HW3KOM WHTEHCMBHOCTM 3ampocoB.

B.3.2 CpeaHsas BepOATHOCTL OTKa3a Mo 3anpocy (Ans peXnma HU3KOW MHTEHCUBHOCTU 3anpocoB)

B.3.2.1 Mpoueaypa pacyeta

CpeaHiolo BeposATHOCTb OTkasa yHkuumn GesonacHoctn ans /M3 cuctembl, CBA3AHHOW ¢ 6E30NacHOCTLIO,
onpeaensitoT BblYMCIIEHWEM M CYMMUPOBaHMEM CpeaHel BepOsSITHOCTM OTkasa B obCrnyxuBaHuM gns BCEX NOACUCTEM,
COBOKYMHOCTb KOTOpbIX oBecnevnBaeT yHKumio 6esonacHocTh. Tak kak paccmaTprBaemble B HACTOALWEM NPUNOXEHNUN
BEPOSATHOCTU HEBENWKU, TO CPEeaHAA BEpPOATHOCTb OTkasa no 3anpocy Anst dyHkuun 6esonacHoctn 3/3/M3S cuctemsl
(cm. pucyHok B.3), ceasaHHol ¢ 6e30nacHoCThiO, PFDg,q MOXET BbiTh BbiuMcrieHa no gopmyne

PFDsys = PFDg + PFD, + PFDg,

rae PFDgys — CpepdHssi BepPOATHOCTb OTKasa no 3anpocy dyHkuum 6esonacHoctn ans 3/3/M3 cuctemel, CBA3AHHOW C

6e30NacHOCTbIO;
PFDg — cpegHss BEpOATHOCTb OTKAa3a Mo 3anpocy Ans NoAcucTeMbl AATUYMKOB;
PFD; — cpegHsas BEPOATHOCTb OTKa3a Mo 3anpocy Ans norm4eckon noacucTemsl;

PFDgs — cpepaHas BEPOATHOCTb OTKasa Mo 3anpocy AMA NogcucTeMbl CMOMHUTENBHBIX 3MEMEHTOB.

MoacncTema AaTIMkos Mopcucrema NCNofHUTENbHBIX

(RaTUVKM M MHTepdeiic Jlornyeckasn anemeHToB (MHTEepdeinc
BBOAA) nogecvctema BbIBOJA W UCTIOTNTHUTETbHBIE
SMEeMEHTDI)

PucyHok B.3 — Crpykrypa nogeuctem 3/3/M3 cuctemsl, cBA3aHHOI ¢ 6€30nacHOCTbIO

Ona onpegeneHns cpegHel BEPOATHOCTM OTKasa Mo 3anpocy Ans Kaxpow M3 nogcucrem Heobxogumo crporo
npuaepxuBaTbCs Cneayrowen npouedypbl Ans Kaxgow nogcucTemel:

a) PucytoT CTPYKTYPHYIO CXeMy, N306paatoLLyto KOMMOHEHTbI NOACUCTEMbI AATUMKOB (MOACUCTEMbI BBOAA), KOMIO-
HEHTbl NOrMYeckol NOACUCTEMbI UMW KOMMOHEHTbI NOACMCTEMbI NCNOMHUTENBHBIX 3NIEMEHTOB (MOACUCTEMEI BLIBOAA).
KomrnoHeHTamy nogcucTemel 4aTYMKOB, Hanpumep, MoryT GbiTb AATUMKU, 3AlUMTHBIE 3KPaHbl, BXOAHLIE cormacylowme
Lenu; KOMNOHEeHTaMMn NOrM4ecKko NogcucTemMbl — MPOLECCOPbl U CKaHePbl; 8 KOMMOHEHTaMU MOACUCTEMbl UCMONHM-
TENbHBIX 3NIEMEHTOB — BbIXOAHbIE COrMNacyloLlme Lenu, 3KpaHbl U UCNonHUTeNbHble MexaHu3mbl. Kaxaylo nogcuctemy
npeacTaBnsiioT Kak ogHy nmbo 6onee ronocytowmx rpynn 1001, 1002, 2002, 1002D urm 2003.

b) MpumeHsiioT cooTBETCTRYIOWME Tabnuusl B.2—B.5, B KOTOPLIX NpUBEAEHbI LWECTUMECSIYHBIE, FOAOBLIE, ABYXIET-
Hve n 10-neTHMe uHTepBansl Mexdy npouedypamu TecTuposaHvsa. [JaHHble Tabnuubl Npeagnonaralot, YTo cpeaHee Bpe-
Msi BOCCTAHOBMEHWS Onisl Noboro otkasa nocne ero obHapyxeHusi paBHo 8 u.

¢) Ans kaxgon ronocytowe rpynnesl B nogcucteMme Boibupatot us tabnuy B.2—B.5:

- apxuTekTypy (Hanpumep, 2003);

- OXBaT OMAarHOCTUKONW ANs KaXAoro kaHana (Hanpumep, 60 %);

- MHTEHCWMBHOCTb OMacHbIX OTKA30B (B Yac) Ap ANA K&XZOro kaHana (Hanpumep, 2,5E-06);

- B-chakTopbl 0Tkasa ¢ obuieit NpuUnHONA, B 1 By ANA B3aMMOCBA3M MEX[y KaHanamu B paccMaTpuBaemoi apxu-
TekType (Hanpumep 2 % u 1 % COOTBETCTBEHHO).

MpumevaHns

1 MpeanonaraeTcs, 4TO BCe KaHarbl B FONOCYIOWEN rpynne MMeT OAMHAKOBbIE OXBAT AWArHOCTUKOW U MHTEHCUB-
HOCTb 0TKa30B (cMm. B.1).

2 B tabnuuax B.2—B.5 (cm. Take Tabnmubl B.10—B.13) npegnonaraetca, yto B-chakrop B OTCyTCTBUE ANATHOCTU-
YEeCKMX TECTOB (TakKe NMpUMeHsIeMbli ANnsi HEOBHaPYXEHHbIX OMACHLIX OTKA30B MPW UCMONb30BaHUKM OUArHOCTUYECKUX
TecToB) P B ABa pa3a Bonbwe B-chakTopa AnA 0TKasos, O6HapyXMBaeMbIX AUarHOCTUHECKUMKM TecTamu, B,
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d) Monyuaiot n3 t1abnuy, B.2—B.5 cpeaHIol BEpPOATHOCTb OTKa3a AN ronocyowen rpynnel.

e) Ecnu cpyHKums 6e30MacHOCTU 3aBUCUT OT HECKOSMBbKMX FONOCYIOWMX rPynn AaTUMKOB UK UCNONHUTENBbHBIX Mexa-
HU3MOB, TO COBOKYIMHYIO CPEHIOI0 BEPOSITHOCTb OTkasa Ans NoACUCTEMbI 4AaTHMKOB UMK NOACUCTEMbI MCMONHUTENBbHbIX
anemeHToB PFDg vrm PFD- 3apaiot crepyowmmmn copmynamu:

PFDS = ZPFDGI’
i

PFDge = Y. PFDg;,
i

rae PFDgin PFDGj — cpegHue BEPOATHOCTU OTKa3a ANs KaXA0ro U3 ronocyiowen rpynibl 4artiymka unm UCrorHUTENbHO-
ro anemeHTa, COOTBETCTBEHHO.

OTn copmyrnbl UCMONB3YIOTCHA BO BCEX ypaBHeHusIX kak ansa PFD, Tak n ANt MIHTEHCUBHOCTM OTKa30B CUCTEMB,
KOTOpble BCE SIBMSIOTCA (hyHKUMEN MHTEHCUBHOCTU OTKA30B KOMIMOHEHTOB U cpepHero Bpemenu npoctosi (MDT). Ecnm
CUCTEMAa COCTOUT U3 HECKOINBbKMX 3NeMeHTOB U TpebyeTcsa onpegenuTtb obulyio PFD koMbuHaumm Bcex anemeHToB unu
WHTEHCUBHOCTb OTKa30B CUCTEMDbI, TO 06blYHO HEOGXO,C[VIMO ncnornb3oBaTb eagnHoe 3HaveHune MDT NnpU BbIYUCNEHUAX.
OpHako Kaxabl AMeMEeHT MOXET UMeTb pa3Hble MeXaHu3Mbl O6HapyXeHus1 OTKa3oB ¢ pasHbimmu MDT, Tak xe, kakK u
pasHble anemMeHTbl MOryT umeTb pasHble MDT ansa ogHWX 1 Tex e MexaHu3MoB oBHapyxeHus oTkasoe. B atom cnyqae
HeobxoaMMO BbMMCIUTL eanHoe 3HaveHne MDT, koTopoe OTpaXaeT BCe 3NEMEHTb B LUenouke. 3TO MOXHO BbiMONHUTL,
paccmartpuBasi NONHbIE LENOYKM MHTEHCMBHOCTU OTKA30B BCEW CUCTEMbI U NPOMOPUMOHANBHO pacnpeaenss UHaMBWAay-
anbHble 3HaveHns MDT ana aneMeHTOB B COOTBETCTBUM C BKIAA0OM WX UHTEHCUBHOCTEN OTKa30B B OOLLYI0O UHTEHCUBHOCTL
OTKa30B.

B kauecTBe npumepa: ecnv ecTb ABa 3remMeHTa B MOCNeAoBaTeNbHOCTU, OAWH C UHTEPBANOM MexXay KOHTPONbHbI-
MU npoBepkamy T, APYroi C MHTEPBANOM MEXAY KOHTPOIbHLIMK NpoBepkamn T,, TOrAa 3KBUBAMNEHTHOE eanHoe 3Haue-
Hue ans MDT Gypet paBHo:

Ar=2 iy

_ M), A(D
MDTE_E(?)-}_F 7 .

B.3.2.2 ApxuTekTypbl sl pexmuma HM3KOW MHTEHCMBHOCTW 3arnpocoB

MpumevaHus

1 B HacTosIeM MyHKTe CnpaBeanuBble Ansi HECKOMNbKMX apXUTeKTyp hopMynbl BLIBOAAT Tam, rae OHU BCTPeYaloTcs
BMepBble.

2 ®opmynbl HACTOSILLEro NyHKTa CnpaBeanvBbl ANs NpeanonoXxeHnn, nepevncnedHslx 8 B.3.1.

3 MNpvBeaeHHbIe NpUMEPbl ABMAIOTCA TUMWYHBIMU KOHUIYPaUUsaMM U HE ABNAIOTCA UCHEPNBIBAIOWMNMK.

B.3.2.2.1 ApxuTekTypa 1001

[aHHas apxuTekTypa npegnonaraet ucnonb3oBaHne O4HOro KaHana, v noboin onacHein OTKa3 NPUMBOAUT K Hapy-
WeHno (OYHKUMK 6e30nacHOCTM Npu BO3HMKHOBEHWUM 3anpoca Ha ee BbiMonHeHue.

- Kanan —e
i
]
i
r———-- Lo
1 OwnarHocTtuka :
R, |

PucyHok B.4 — CrpykTypHas cxema apxmtekTypbl 1001
Ha pucyHkax B.4 n B.5 npeactaBneHbl COOTBETCTBYIOWME CTPYKTYPHbIE CXeMbl. IHTEHCUMBHOCTL OMacHoOro oTkasa
AnsA kaHana bygeT paBHa:;

Ap=hpy * App.
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PucyHok B.5 — CTpyKTypHas cxema HafeXHOCTU ANA apxXuTekTypbl 1ool

Ha pucyHke B.5 noka3aHo, 4TO KaHanl MOXHO paccmaTpuBaTb Kak COCTOALMIA M3 ABYX KOMMOHEHT, OAHOl — C
WHTEHCMBHOCTbIO onacHbiX 0Tka3oB XDU, 06yCcn0BNEHHON HeOoBHapyXeHHbIMW OTKasamu, a ApYroli — C UHTEHCUBHOCTbLIO
onacHblX 0TKa3oB XDD, 06yC/OB/IEHHON OGHapYXeHHbIMKM OTKasamun. JKBUBASIEHTHOE cCpejHee BpPeMms MPOCTOs kaHana
tCE MOXHO paccunTatb, CyMMUPYs BpeMeHa MpocToa ANA ABYX KOMMoHeHT, £ un fA, npaAmo nponopuuvoHasnbHO BKnagy
KaX[ol KOMMOHEHTbl B BEPOATHOCTb OTKa3a kaHana:

HRIYy™MTTR

Ona kaxaol apxMTekTypbl MHTEHCUBHOCTb HEOOHapYXEeHHbIX OnacHblXx 0Tka3oB XDU U MHTEHCMBHOCTb HeobHapy-
XEHHbIX onacHbIX oTka3oB XDD 3ajaloTca Kak

ADU="2(1" Add = 2'E)C.

CpefiHI0l0 BEPOATHOCTb OTKasa BbIMOMIHEHUA (yHKLUMKM Ge3onacHocTu kaHana PFD B TeyeHue BpemMeHW npocTos
tCE onpenensaoT 13 BblpaXeHus

PFD = 1-e~"°*cE - XDtcE, Tak Kak XDtcE « 1m
CnepoBaTenbHO, CpeaHsAsi BEPOATHOCTb OTKasa Mo 3anpocy Ans apxutekTtypbl 1lool PFDG paBHa
PFDq = (Xdu + XDD) tcE-

B.3.2.2.2 Apxutektypa loo2

[aHHasa apxuTekTypa npefcTtaBnseT coboli ABa KaHana, COeQMHEHHbIX napasnfiefibHo, Tak 4To N6oli 13 KaHanoB
MOXeT BbIMO/HUTL PYHKUMIO 6Ge3onacHocTu. CrefoBaTenibHO, ANA HapyleHus yHKLMM 6e30MacHOCTK onacHble OTKa-
3bl JO/DKHbI BO3HUKHYTb B 060MX KaHanax. MNpepgnonaraetcs, 4To Aw60e gumarHocTMyeckoe TecTMpOBaHWe TOSbKO C006-
LaeT 0 HaAEHHbIX CO0SIX U HE MOXET M3MEHUTb HU BbIXOAHbIE COCTOSIHUS KaHasioB, HU pe3ynbTaT ro/10COBaHUS.

PucyHok B.7 — CTpyKkTypHas cxema HafeXHOCTU A/1 apXUTeKTypbl 1002
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Ha pucyHkax B.6 n B.7 npeactaBfieHbl COOTBETCTBYHOLUME CTPYKTYpPHbIE CXeMbl. 3HauyeHne tCE BbIYUCASIOT B COOT-
BeTCTBMM € B.3.2.2.1, HO HE06X0AMMO BbIUMC/UTL TAKXKE U 3KBUBA/IEHTHOE BPEMsl NPOCTOs cucTeMbl tGE no cpopmyne

tCGE = + MRT” + MTTR.

LNsi AaHHOW apXUTEKTYpbl CPefHss BEpOsSTHOCTb OTkasa no 3anpocy PFDG paBsHa

PFDg= 2((1-Pd)~dd + (1 -P)Xdo) fCEfGE+PDXDDMTTR +2XDU[ " + MR7-).

B.3.2.2.3 ApxutekTtypa 2002

JaHHan apxutekTypa npefctaBnser coboli ABa KaHana, COefMHEHHbIX napanfenbHO, U ANSA BbINOJHEHUS (OYHK-
umm 6esonacHocTM Heobxoauma paboTta ob6oux kaHanos. [Npegnonaraetcs, 4To AbOOe AMarHoCTUYecKoe TecTUpoBaHue
TONbKO COO06LLaeT O HanAeHHbIX CO0SAX N HE MOXET U3MEHWUTb HU BbIXOAHblE COCTOSIHWUA KaHanoB, HU pe3ynbTaT rosoco-
BaHus.

PucyHok B.9 — CTpyKkTypHas cxema HafeXHOCTU A/18 apXUTEKTYypbl 2002

Ha pucyHkax B.8 n B.9 npefcTtaBnieHbl COOTBETCTBYOLME CTPYKTYpPHble cxeMbl. 3HadyeHne tCE BbIYUCAAT B COOT-
BeTCcTBUM C B.3.2.2.1, a cpefHAs BepOATHOCTb OTkasa no 3anpocy PFDG gna faHHON apXUTEKTypbl A0/HKHA ObiTb paBHa

PFDg = 2Xd tGE

B.3.2.2.4 Apxutektypa 1o002D

[aHHaa apxuTekTypa npeacrtasnseT coboli ABa KaHana, CcoefMHEHHbIX napannenbHo. MNpu HopMasbHoli paboTe
ONS BbINOIHEHUSA yHKUMM 6e30MacHOCTM Mo 3anpocy Heob6xogumbl oba kaHana. Kpome Toro, ecnu guarHoctuyeckoe
TecTMpoBaHue obHapyxuBaeT OTka3 B Nt0O60OM kaHane, TO pe3yfbTaTbl aHanM3a ycTaHaBIMBAKTCA Tak, Y4TO6bl obuiee
BbIXOZIHOE COCTOSIHME CcOoBMajano C pe3y/nbTartoM, BblAaBaeMbiM APYrMM kaHanom. Ecnu guarHoctuyeckoe TecTupoBsa-
HWe o6HapyXxuBaeT OTkasbl B 060MX KaHanax WM HecOOTBETCTBME MEXAY HUMW, NpUYMHA KOTOPOro He MOXeT OblTb
naeHTugrLmMpoBaHa, To BbIXOAHOW cUrHan nepeBoAuT cucTeMy B 6e3onacHoe cocTosiHue. [ns 06HapyXeHus HecooTBeT-
CTBMSA MexXAy KaHanamy KaXAbli KaHa/l MOXeT onpefensATb COCTOsSHWe APYroro KaHasa HesaBUCAWMUM OT APYroro kaHa-
na cnocob6om. CpaBHeHMe kaHana/mexaHusMa nepektoveHnss He MoryT 6biTb 100 % adhekTvBHbIMKW, NO3TOMY napa-
mMeTp K npeactasnset co6oi adh(pekTMBHOCTbL MEeXKaHaNbHOro CpaBHeHWs/MexaHu3ma nepektoyeHus, T. €. BbIXO4 MO-
XeT ocTaBaTbCs TakuM Xe, Kak U A1 apXUTeKTypbl 2002, Aaxe ec/n B OAHOM W3 KaHa/ioB O6HApyXeH 0TKas.

MpumeyaHune — MNapameTp K HeobxogmMo onpeaennts ¢ nomowbio FMEA.
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PucyHok B.11 — CTpyKTypHas cxema HafeXHOCTU A1 apxXuTekTypbl 1002D

ONs KaXkaoro kaHana WHTEHCUBHOCTb OGHApYXeHHbIX Ge30nacHbiX 0Tka3oB XSD onpefensiioT Kak

Xsd =\ dC.

Ha pucyHkax B.10 n B.11 npeacTaBfieHbl COOTBETCTBYIOLME CTPYKTYPHbIE CXeMbl. 3HAUEHUS] IKBUBANIEHTHOIO cpej-
Hero BpeMeHW NpoCTosi OT/IMYAIOTCS OT 3HAUYEHWIA, NPUBEAEHHbIX AN APYTUX apXUTeKTyp B B.3.2.2, 1 NoaToMy UX 0603Ha-

yatoT Kak tcp u fGP. 3Tu 3HaueHus onpeaensioT Kak

+ MRTj + (XDD+XSD)MTTR

E ADU + (DD + ~Sd)

tee = 31 + MRT.

CpefHsisi BEpOATHOCTb OTKasa no 3anpocy PFDG ans AaHHOW apXMTEKTypbl paBHa

PFDg = 2(1 - p)XDy((1 - $)XDU + (1 —Pd) Xqq + XSD}CEJGE + 2(1 - K) XDDtCE, +\iXDU\*2 + MRT .

B.3.2.2.5 Apxutektypa 2003

JaHHaa apxuTekTypa COCTOUT M3 TPex KaHasioB, COEAUHEHHbIX NapanfiefibHo C MaXOpUpPOBaHUEM BbIXOAHbIX CUT-
HasIoB Tak, YTO BbIXOAHOE COCTOSIHME He MEHSETCH, eCnu pesynbTal, BblgaBaeMblii OAHUM M3 KaHasoB, OT/MYaeTcs OT
pesynbTarta, BblAaBaemoro AByMS APYIMMU KaHanamu.
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PucyHok B.12 — CTpyKTypHasa cxema apxuTekTypbl 2003

PucyHok B.13 — CTpyKTypHaa cxema HafeXHOCTU ANA apXUTekTypbl 2003

Mpeanonaraetcs, 4To N060e AMArHOCTUYECKOE TeCTUpPOBaHME TOMbKO (YUKCMpPYeT HalgeHHble cO6ou 1N He MOoXeT
U3MEHUTb HWN BbIXOAHblE COCTOSIHUS KaHasloB, HU pe3ynbTaT rosiocoBaHus.

Ha pucyHkax B.12 n B.13 npepacTtaB/ieHbl COOTBETCTBYHOLWME CTPYKTYpPHble cxembl. 3HauyeHwe tCE BbluucnsaioT
no B.3.2.2.1, a 3HayeHne tGE— no B.3.2.2.2. CpeaHsis BEPOATHOCTb OTKasa no 3anpocy PFDQ pana gaHHO apXMTekTypbl
paBHa

PFDG- 6((1 -Po)*dd+ (L - P)*di/) 1cE*SE + $d"ddMTTR +pX_DL/f-A + MRT].

B.3.2.2.6 Apxutektypa 1oo3

JaHHan apxuTekTypa COCTOUT M3 TPeX KaHasnoB, COEAMHEHHbIX NapannesibHo CO CXeMOW ro/siocoBaHus ANs BbIX0OA-
HbIX CUTHA/I0B, TakK 4YTO BbIXOAHOW CUTHa/M COOTBETCTBYeT CXxeMe rosiocoBaHus 1003.

Mpeanonaraetcs, 4To Nwbas gmarHocTMyeckas NpoBepka TOMbKO cooblwaeT O HalJeHHbIX OTKasax W He MeHseT
HUKaKNX BbIXOAHbIX COCTOSHWIA WAN BbIXO4a CXEMbl F0/10COBAHUS.

3HayeHue tCE BblumcnaT no B.3.2.2.1, a 3HaveHne tGE— no B.3.2.2.2. CpegHAa BEpOATHOCTb OTKasa Mo 3anpocy
PFDg pansa faHHOI apXWMTeKTypbl paBHa

PFDC- 6((1 -|JD)iDD+ (1 - m Duf tcEICEICIE+PUFDDMTTR +|3A_Duf5 + maT).

roe  fG2E - (5 +MRt) +*-UTTR
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B.3.2.3 Moapo6Hble Tabnuubl ANA peXXuMma HU3KO MHTEHCMBHOCTM 3anpocoB

Tab6nuua B.2— CpeaHsist BEpOSTHOCTb OTKA3a Mo 3arnpocy AN WEeCTUMECAYHOro MHTEPBAna Mexay KOHTPOMbHLIMU

ApxuTeK- pe Ap = 0,5E-07 Ap = 2,6E-07 Ap = 0,5E-06

Typa B=2% | B=10% |B=20% | B=2% | B=10% |B=20%| B=2% | BP=10% | B=20%
Bp=1% | Bp=5% [Bp=10%| Bp=1% | Bp=5% |Bp=10%| Bp=1% | Bp=5% |Bp=10%

1001 0% 1,1E-04 5,5E-04 1,1E-03
(cm.
npume- | 60 % 4,4E-05 2,2E-04 4,4E-04
YaHve 2)
90 % 1,1 E-05 5,7E-05 1,1E-04
99 % 1,5E-06 7,5E-06 1,5E-05

1002 0% | 2,2E-06 | 1,1E-05 |2,2E-05 | 1,1E-05 | 5,5E-05 [1,1E-04 | 2,4E-05 | 1,1E-04 | 2,2E-04

60 % | 8,8E-07 | 4,4E-06 (8,8E-06 | 4,5E-06 | 2,2E-05 |4,4E-05| 9,1E-06 | 4,4E-05 | 8,8E-05

90 % | 2,2E-07 | 1,1E-06 |2,2E-06 | 1,1E-06 | 5,6E-06 [1,1E-05| 2,3E-06 | 1,1E-05 | 2,2E-05

99 % | 2,6E-08 | 1,3E-07 |2,6E-07 | 1,3E-07 | 6,5E-07 |1,3E-06 | 2,6E-07 | 1,3E-06 | 2,6E-06

2002 0% 2,2E-04 1,1E-03 2,2E-03
(cm.
npume- | 60 % 8,8E-05 4,4E-04 8,8E-04
YaHue 2)
90 % 2,3E-05 1,1 E-04 2,3E-04
99 % 3,0E-06 1,5E-05 3,0E-05

1002D 0% | 2,2E-06 | 1,1E-05 |2,2E-05 | 1,1E-05 | 5,5E-05|1,1E-04 | 2,4E-05 | 1,1E-04 | 2,2E-04
(cm.
npume- | 60 % | 1,4E-06 | 4,9E-06 |9,3E-06 | 7,1E-06 | 2,5E-05 |4,7E-05| 1,4E-05 | 5,0E-05 | 9,3E-05
YaHue 3)

90 % | 4,3E-07 | 1,3E-06 (2,4E-06 | 2,2E-06 | 6,6E-06 | 1,2E-05| 4,3E-06 | 1,3E-05 | 2,4E-05

99 % | 6,0E-08 | 1,5E-07 (2,6E-07 | 3,0E-07 | 7,4E-07 |1,3E-06 | 6,0E-07 | 1,5E-06 | 2,6E-06

2003 0% | 2,2E-06 | 1,1E-05 (2,2E-05 | 1,2E-05 | 5,6E-05(1,1E-04 | 2,7E-05 | 1,1E-04 | 2,2E-04

60 % | 8,9E-07 | 4,4E-06 |8,8E-06 | 4,6E-06 | 2,2E-05 |4,4E-05| 9,6E-06 | 4,5E-05 | 8,9E-05

90 % | 2,2E-07 | 1,1E-06 (2,2E-06 | 1,1E-06 | 5,6E-06 |1,1E-05| 2,3E-06 | 1,1E-05 | 2,2E-05

99 % | 2,6E-08 | 1,3E-07 (2,6E-07 | 1,3E-07 | 6,5E-07 |1,3E-06 | 2,6E-07 | 1,3E-06 | 2,6E-06

1003 0% | 2,2E-06 | 1,1E-05 (2,2E-05 | 1,1E-05 | 5,5E-05(1,1E-04 | 2,2E-05 | 1,1E-04 | 2,2E-04

60 % | 8,8E-07 | 4,4E-06 |8,8E-06 | 4,4E-06 | 2,2E-05 |4,4E-05| 8,8E-06 | 4,4E-05 | 8,8E-05

90 % | 2,2E-07 | 1,1E-06 (2,2E-06 | 1,1E-06 | 5,6E-06 |1,1E-05| 2,2E-06 | 1,1E-05 | 2,2E-05

99 % | 2,6E-08 | 1,3E-07 (2,6E-07 | 1,3E-07 | 6,5E-07 |1,3E-06 | 2,6E-07 | 1,3E-06 | 2,6E-06

MpumevaHns

1 B HacTosuwen Tabnuue npuseaeHs Npumepsl 3HadeHuii PFD ;, paccunTaHHble No ¢opMyriam B COOTBETCTBUM
WM NOACUCTEMA UCTIONHUTENBbHBIX 3NIEMEHTOB BXOAWUT B COCTaB TONbKO OAHOW FPynMbl FOMOCYHOLWMX KaHamos, TO

2 B HacToswew Tabnuue npegnonaraercs, 4to B = 2XB,. [ina apxutektyp 1001 n 2002 sHavenus B v B, He

3 MHTeHCUBHOCTL 6€30MacHbIX OTKA30B MPUHUMAETCS PaBHOW MHTEHCUBHOCTM onacHbiX oTkasoe M K = 0,98.
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Ap = 2,5E-06 Ap = 0,5E-05 Ap = 2,5E-05
B=2% | B=10% | B=20% B=2% B=10% | B=20% B=2% B=10% | B=20%
Bp=1% | Bp=5% | Bp=10% Bp=1% | Bp=5% | Bp=10% | Bp=1% | Bp=5% | Bp,=10%

5,5E-03 1,1E-02 5,5E-02

2,2E-03 4,4E-03 2,2E-02

5,7E-04 1,1E-03 5,7E-03

7,5E-05 1,5E-04 7,5E-04
1,5E-04 5,8E-04 1,1E-03 3,7E-04 1,2E-03 2,3E-03 5,0E-03 8,8E-03 1,4E-02
5,0E-05 2,3E-04 4,5E-04 1,1E-04 4,6E-04 9,0E-04 1,1E-03 2,8E-03 4,9E-03
1,2E-05 5,6E-05 1,1E-04 2,4E-05 1,1E-04 2,2E-04 1,5E-04 6,0E-04 1,2E-03
1,3E-06 6,5E-06 1,3E-05 2,6E-06 1,3E-05 2,6E-05 1,4E-05 6,6E-05 1,3E-04

1,1E-02 2,2E-02 >1E-01

4,4E-03 8,8E-03 4,4E-02

1,1E-03 2,3E-03 1,1E-02

1,5E-04 3,0E-04 1,5E-03
1,5E-04 5,8E-04 1,1E-03 3,8E-04 1,2E-03 2,3E-03 5,0E-03 9,0E-03 1,4E-02
7,7E-05 2,5E-04 4,7E-04 1,7E-04 5,2E-04 9,5E-04 1,3E-03 3,0E-03 5,1E-03
2,2E-05 6,6E-05 1,2E-04 4,5E-05 1,3E-04 2,4E-04 2,6E-04 6,9E-04 1,2E-03
3,0E-06 7,4E-06 1,3E-05 6,0E-06 1,5E-05 2,6E-05 3,0E-05 7,4E-05 1,3E-04
2,3E-04 6,5E-04 1,2E-03 6,8E-04 1,5E-03 2,5E-03 1,3E-02 1,5E-02 1,9E-02
6,3E-05 2,4E-04 4,6E-04 1,6E-04 5,1E-04 9,4E-04 2,3E-03 3,9E-03 5,9E-03
1,2E-05 5,7E-05 1,1E-04 2,7E-05 1,2E-04 2,3E-04 2,4E-04 6,8E-04 1,2E-03
1,3E-06 6,5E-06 1,3E-05 2,7E-06 1,3E-05 2,6E-05 1,5E-05 6,7E-05 1,3E-04
1,1E-04 5,5E-04 1,1E-03 2,2E-04 1,1E-03 2,2E-03 1,4E-02 5,7E-03 1,1E-02
4,4E-05 2,2E-04 4,4E-04 8,8E-05 4,4E-04 8,8E-04 4,6E-04 2,2E-03 4,4E-03
1,1E-05 5,6E-05 1,1E-04 2,2E-05 1,1E-04 2,2E-04 1,1E-04 5,6E-04 1,1E-03
1,3E-06 6,5E-06 1,3E-05 2,6E-06 1,3E-05 2,6E-05 1,3E-05 6,5E-05 1,3E-04

¢ B.3.2 u ¢ yueTom npegnonoxenuri, nepeuncnerHelx B B.3.1. Ecnn nogcucrtema gatyuvkoB, normyeckas nogacmcrema

PFD; asksuBaneHntHa PFDg, PFD; wnn PFDgg cooTBeTcTBEHHO (cM. B.3.2.1).

BINMUAKOT Ha CPEeAHIO BEPOATHOCTb OTKa3la.
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Tab6nwuuya B.3 — CpepHsin BepOSTHOCTb OTKa3a Mo 3anpocy Ar1si OAHOrOANYHOTO MHTepBana Mexay KOHTPOrNbHbIMM

Apxutek- | o Ap = 0,5E-07 Ap = 2,5E-07 A, = 0,5E-06

Typa B=10% | B=20% | B=2% | B=10% |[PB=20% | B=2% | B=10% | B=10% | p=20%
Bp=5% |Bp=10%|By=1%| Bp=5% |Bp=10%|Bp=1%|Bp=5% | Bp=5% [Bp=10%

1001 0% 2,2E-04 1,1E-03 2,2E-03
(cm.
npume- | 60 % 8,8E-05 4,4E-04 8,8E-04
YaHue 2)
90 % 2,2E-05 1,1 E-04 2,2E-04
99 % 2,6E-06 1,3E-05 2,6E-05

1002 0% | 44E-06 | 2,2E-05 |4,4E-05 | 2,3E-05 | 1,1E-04 2,2E-04 | 5,0E-05 | 2,2E-04 | 4,4E-04

60 % | 1,8E-06 | 8,8E-06 |1,8E-05 | 9,0E-06 | 4,4E-05 |8,8E-05| 1,9E-05 | 8,9E-05 | 1,8E-04

90 % | 4,4E-07 | 2,2E-06 |4,4E-06 | 2,2E-06 | 1,1 E-05|2,2E-05 | 4,5E-06 | 2,2E-05 | 4,4E-05

99 % | 4,8E-08 | 2,4E-07 |4,8E-07 | 2,4E-07 | 1,2E-06 |2,4E-06 | 4,8E-07 | 2,4E-06 | 4,8E-06

2002 0 % 4,4E-04 2,2E-03 4,4E-03
(cm.
npume- | 60 % 1,8E-04 8,8E-04 1,8E-03
YaHue 2)
90 % 4,5E-05 2,2E-04 4,5E-04
99 % 5,2E-06 2,6E-05 5,2E-05

1002D 0% | 4,5E-06 | 2,2E-05 |4,4E-05 | 2,4E-05 | 1,1E-04 (2,2E-04 | 5,0E-05 | 2,2E-04 | 4,4E-04
(cm.
npume- | 60 % | 2,8E-06 | 9,8E-06 |1,9E-05 | 1,4E-05 | 4,9E-05 |9,3E-05| 2,9E-05 | 9,9E-05 | 1,9E-04
YaHue 3)

90 % | 8,5E-07 | 2,6E-06 |4,8E-06 | 4,3E-06 | 1,3E-05|2,4E-05| 8,5E-06 | 2,6E-05 | 4,8E-05

99 % | 1,0E-07 | 2,8E-07 |5,0E-07 | 5,2E-07 | 1,4E-06 |2,5E-06 | 1,0E-06 | 2,8E-06 | 5,0E-06

2003 0% | 4,6E-06 | 2,2E-05 |4,4E-05 | 2,7E-05 | 1,1E-04 |2,2E-04 | 6,2E-05 | 2,4E-04 | 4,5E-04

60 % | 1,8E-06 | 8,8E-06 |1,8E-05 | 9,5E-06 | 4,5E-05|8,8E-05| 2,1E-05| 9,1E-05 | 1,8E-04

90 % | 4,4E-07 | 2,2E-06 |4,4E-06 | 2,3E-06 | 1,1 E-05|2,2E-05 | 4,6E-06 | 2,2E-05 | 4,4E-05

99 % | 4,8E-08 | 2,4E-07 |4,8E-07 | 2,4E-07 | 1,2E-06 |2,4E-06 | 4,8E-07 | 2,4E-06 | 4,8E-06

1003 0% | 44E-06 | 2,2E-05 |4,4E-05 | 2,2E-05 | 1,1E-04 (2,2E-04 | 4,4E-05 | 2,2E-04 | 4,4E-04

60 % | 1,8E-06 | 8,8E-06 |1,8E-05 | 8,8E-06 | 4,4E-05|8,8E-05| 1,8E-05 | 8,8E-05 | 1,8E-04

90 % | 4,4E-07 | 2,2E-06 |4,4E-06 | 2,2E-06 | 1,1 E-05|2,2E-05 | 4,4E-06 | 2,2E-05 | 4,4E-05

99 % | 4,8E-08 | 2,4E-07 |4,8E-07 | 2,4E-07 | 1,2E-06 |2,4E-06 | 4,8E-07 | 2,4E-06 | 4,8E-06

MpumevaHuns

1 B HacToswen Tabnuue npueeaeHs! NpUMepbl 3HadveHuit PFD , paccunTaHHbIe No hopMyriam B COOTBETCTBUM
WIW NOACUCTEMA VCTOMNHUTENBHBIX SITEMEHTOB BXOAMT B COCTAB TONMbKO OAHOW TPYMMbl rOMOCYHOWMX KaHaMoB, TO

2 B Hacroswen Tabnuue npegnonaraetcsi, 4to B = 2xB,. [na apxutektyp 1001 n 2002 3HaveHus B u B, He

3 NHTeHcyBHOCTE Be30nacHbIX 0TKA30B NMPUHUMAETCA PaBHOM MHTEHCMBHOCTM OMacHbIX O0Tka3oB u K = 0,98.
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A, = 2,5E-06 A, = 0,5E-05 A, = 2,5E-05
B=2% | B=10% | B=20% B=2% B=10% | B=20% B=2% B=10% | B=20%
Bp=1% | Bp=5% | Bp=10% Bp=1% | Bp=5% | Bp=10% | Bp=1% | Bp,=5% | By=10%
1,1E-02 2,2E-02 >1E-01
4,4E-03 8,8E-03 4,4E-02
1,1 E-03 2,2E-03 1,1 E-02
1,3E-04 2,6E-04 1,3E-03
3,7E-04 | 1,2E-03 | 2,3E-03 1,1E-03 | 2,7E-03 | 4,8E-03 1,8E-02 | 2,4E-02 | 3,2E-02
1,1E-04 | 4,6E-04 | 9,0E-04 2,8E-04 | 9,7E-04 | 1,8E-03 3,4E-03 | 6,6E-03 | 1,1E-02
2,4E-05 | 1,1E-04 | 2,2E-04 5,1E-05 | 2,3E-04 | 4,5E-04 3,8E-04 | 1,3E-03 | 2,3E-03
2,4E-06 | 1,2E-05 | 2,4E-05 4,9E-06 | 2,4E-05 | 4,8E-05 2,6E-05 | 1,2E-04 | 2,4E-04
2,2E-02 4,4E-02 >1E-01
8,8E-03 1,8E-02 8,8E-02
2,2E-03 4,5E-03 2,2E-02
2,6E-04 5,2E-04 2,6E-03
3,8E-04 | 1,2E-03 | 2,3E-03 1,1E-03 | 2,7E-03 | 4,9E-03 1,8E-02 | 2,5E-02 | 3,4E-02
1,7E-04 | 51E-04 | 9,5E-04 3,8E-04 | 1,1E-03 | 1,9E-03 3,9E-03 | 7,1E-03 | 1,1E-02
4,4E-05 | 1,3E-04 | 2,4E-04 9,1E-05 | 2,7E-04 | 4,8E-04 5,8E-04 | 1,4E-03 | 2,5E-03
5,2E-06 | 1,4E-05 | 2,5E-05 1,0E-05 | 2,8E-05 | 5,0E-05 5,4E-05 | 1,4E-04 | 2,5E-04
6,8E-04 | 1,5E-03 | 2,5E-03 2,3E-03 | 3,8E-03 | 5,6E-03 4,8E-02 | 5,0E-02 | 5,3E-02
1,6E-04 | 51E-04 | 9,4E-04 4,8E-04 |1,1E-03 | 2,0E-03 8,4E-03 | 1,1E-02 | 1,5E-02
2,7E-05 | 1,2E-04 | 2,3E-04 6,4E-05 | 2,4E-04 | 4,6E-04 7,1E-04 | 1,6E-03 | 2,6E-03
2,5E-06 | 1,2E-05 | 2,4E-05 5,1E-06 | 2,4E-05 | 4,8E-05 3,1E-05 | 1,3E-04 | 2,5E-04
2,2E-04 1,1E-03 2,2E-03 4,6E-04 2,2E-03 4,4E-03 4,7E-02 1,3E-02 | 2,3E-02
8,8E-05 | 4,4E-04 | 8,8E-04 1,8E-04 | 8,8E-04 | 1,8E-03 1,0E-03 | 4,5E-03 | 8,9E-03
2,2E-05 | 1,1E-04 | 2,2E-04 44E-05 | 2,2E-04 | 4,4E-04 2,2E-04 | 1,1E-03 | 2,2E-03
2,4E-06 | 1,2E-05 | 2,4E-05 4,8E-06 | 2,4E-05 | 4,8E-05 2,4E-05 | 1,2E-04 | 2,4E-04

¢ B.3.2 n ¢ yuyeTom npegnonoxeHun, nepeuncrieHHsix B B.3.1. Ecnn nogcnctema gatyumkoB, normyeckas nogcmcrema

PFDg sxeuBaneHtHa PFDg, PFD; winn PFDgz cooTBeTcTBEHHO (cM. B.3.2.1).

BINMUAIOT HaA CpeaHIolD BEPOATHOCTb OTKa3la.
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Tabnwunua B.4 — CpeaHsisi BeposiTHOCTb OTKa3a Mo 3anpocy AnNs ABYXNETHETO MHTEPBANa MeXay KOHTPOIbHLIMM

Apxarex- | e hp = 0,5E-07 Ap = 2,5E-07 Ap = 0,5E-06

Typa B=10% | B=20% | B=2% | B=10% | B=20% | B=2% | B=10% | B=10% | B=20%
Bp=5% |Bp=10%| Bp=1%| Bp=5% |Bp=10%|Bp=1%|Bp=5% | Bp=5% |Bp=10%

1001 0% 4,4E-04 2,2E-03 4,4E-03
(cm.
npume- | 60 % 1,8E-04 8,8E-04 1,8E-03
YyaHue 2)
90 % 4,4E-05 2,2E-04 4,4E-04
99 % 4,8E-06 2,4E-05 4,8E-05

1002 0% | 9,0E-06 | 4,4E-05 |8,8E-05 | 5,0E-05 | 2,2E-04 |4,4E-04 | 1,1 E-04| 4,6E-04 | 8,9E-04

60 % | 3,5E-06 | 1,8E-05 |3,5E-05 | 1,9E-05 | 8,9E-05|1,8E-04 | 3,9E-05 | 1,8E-04 | 3,5E-04

90 % | 8,8E-07 | 4,4E-06 |8,8E-06 | 4,5E-06 | 2,2E-05 |4,4E-05| 9,1E-06 | 4,4E-05 | 8,8E-05

9 % | 9,2E-08 | 4,6E-07 |9,2E-07 | 4,6E-07 | 2,3E-06 |4,6E-06 | 9,2E-07 | 4,6E-06 | 9,2E-06

2002 0 % 8,8E-04 4,4E-03 8,8E-03
(cm.
npume- | 60 % 3,5E-04 1,8E-03 3,5E-03
YaHue 2)
90 % 8,8E-05 4,4E-04 8,8E-04
99 % 9,6E-06 4,8E-05 9,6E-05

1002D 0% | 9,0E-06 | 4,4E-05 |8,8E-05 | 5,0E-05 | 2,2E-04 |4,4E-04 | 1,1E-04 | 4,6E-04 | 9,0E-04
(cm.
npume- | 60 % | 5,7E-06 | 2,0E-05 |3,7E-05 | 2,9E-05 | 9,9E-05 |1,9E-04 | 6,0E-05 | 2,0E-04 | 3,7E-04
yaHue 3)

90 % | 1,7E-06 | 5,2E-06 |9,6E-06 | 8,5E-06 | 2,6E-05 |4,8E-05| 1,7E-05 | 5,2E-05 | 9,6E-05

99 % | 1,9E-07 | 5,4E-07 |9,8E-07 | 9,5E-07 | 2,7E-06 |4,9E-06 | 1,9E-06 | 5,4E-06 | 9,8E-06

2003 0% | 9,5E-06 | 4,4E-05 |8,8E-05 | 6,2E-05 | 2,3E-04 |4,5E-04 | 1,6E-04 | 5,0E-04 | 9,3E-04

60 % | 3,6E-06 | 1,8E-05 |3,5E-05 | 2,1E-05 | 9,0E-05|1,8E-04 | 4,7E-05 | 1,9E-04 | 3,6E-04

90 % | 8,9E-07 | 4,4E-06 |8,8E-06 | 4,6E-06 | 2,2E-05 |4,4E-05| 9,6E-06 | 4,5E-05 | 8,9E-05

99 % | 9,2E-08 | 4,6E-07 |9,2E-07 | 4,6E-07 | 2,3E-06 |4,6E-06 | 9,3E-07 | 4,6E-06 | 9,2E-06

1003 0% | 8,8E-06 | 4,4E-05 |8,8E-05 | 4,4E-05 | 2,2E-04 |4,4E-04 | 8,8E-05 | 4,4E-04 | 8,8E-04

60 % | 3,5E-06 | 1,8E-05 |3,5E-05 | 1,8E-05 ( 8,8E-05 (1,8E-04 | 3,5E-05| 1,8E-04 | 3,5E-04

90 % | 8,8E-07 | 4,4E-06 |8,8E-06 | 4,4E-06 | 2,2E-05 |4,4E-05| 8,8E-06 | 4,4E-05 | 8,8E-05

99 % | 9,2E-08 | 4,6E-07 |9,2E-07 | 4,6E-07 | 2,3E-06 |4,6E-06 | 9,2E-07 | 4,6E-06 | 9,2E-06

MpumevaHnusn

1 B Hactosuwer Tabnuue npueeaeHs NpUMepb! 3HaveHun PFD ;, paccuntanHbie no ¢opMynam B COOTBETCTBUM
WU NOACUCTEMA UCTIONHNTENbHBIX ANIEMEHTOB BXOAWT B COCTaB TONbKO OA4HOW FPyMNnbl FONOCYIOWMX KaHaIoB, TO

2 B Hacroswen Tabnuue npeanonaraetcs, uto f = 2xB,. [ina apxutektyp 1001 n 2002 3HaueHus B v B, He

3 UnTeHcuBHOCTL 6€30nacHbIX OTKA30B NMPUHUMAETCA PaBHOW MHTEHCUBHOCTW ONacHbIX oTkaszoB 1 K = 0,98.
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A, = 2,5E-06 A, = 0,5E-05 Ay = 2,5E-05
B=2% | B=10% | B=20% B=2% B=10% | B=20% B=2% B=10% | B=20%
Bp=1% | Bp=5% | Bp=10% Bp=1% | Bp=5% | Bp=10% | Bp=1% | Bp,=5% | By=10%

2,2E-02 4,4E-02 >1E-01

8,8E-03 1,8E-02 8,8E-02

2,2E-03 4,4E-03 2,2E-02

2,4E-04 4,8E-04 2,4E-03
1,1E-03 | 2,7E-03 | 4,8E-03 3,3E-03 | 6,5E-03 | 1,0E-02 6,6E-02 | 7,4E-02 | 8,5E-02
2,8E-04 | 9,7E-04 | 1,8E-03 7,5E-04 | 2,1E-03 | 3,8E-03 1,2E-02 | 1,8E-02 | 2,5E-02
5,0E-05 | 2,3E-04 | 4,5E-04 1,1 E-04 | 4,6E-04 | 9,0E-04 1,1E-03 | 2,8E-03 | 4,9E-03
4,7E-06 | 2,3E-05 | 4,6E-05 9,5E-06 | 4,6E-05 | 9,2E-05 5,4E-05 | 24E-04 | 4,6E-04

4,4E-02 8,8E-02 >1E-01

1,8E-02 3,5E-02 >1E-01

4,4E-03 8,8E-03 4,4E-02

4,8E-04 9,6E-04 4,8E-03
1,1 E-03 | 2,7E-03 | 4,8E-03 3,4E-03 | 6,6E-03 | 1,1E-02 6,7E-02 | 7,7E-02 | 9,0E-02
3,8E-04 | 1,1E-03 | 1,9E-03 9,6E-04 | 2,3E-03 | 4,0E-03 1,3E-02 | 1,9E-02 | 2,6E-02
9,0E-05 | 2,6E-04 | 4,8E-04 1,9E-04 | 54E-04 | 9,8E-04 1,5E-03 | 3,2E-03 | 5,3E-03
9,6E-06 | 2,7E-05 | 4,9E-05 1,9E-05 | 54E-05 | 9,8E-05 1,0E-04 | 2,8E-04 | 5,0E-04
2,3E-03 | 3,7E-03 | 5,6E-03 8,3E-03 | 1,1E-02 | 1,4E-02 1,9E-01 | 1,8E-01 | 1,7E-01
4,8E-04 | 1,1E-03 | 2,0E-03 1,6E-03 | 2,8E-03 | 4,4E-03 3,2E-02 | 3,5E-02 | 4,0E-02
6,3E-05 | 2,4E-04 | 4,6E-04 1,6E-04 |51 E-04 | 9,4E-04 2,4E-03 | 4,0E-03 | 6,0E-03
4,8E-06 | 2,3E-05 | 4,6E-05 1,0E-05 | 4,7E-05 | 9,2E-05 6,9E-05 | 2,5E-04 | 4,8E-04
4,6E-04 2,2E-03 4,4E-03 1,0E-03 4,5E-03 8,9E-03 2,4E-02 3,7E-02 5,5E-02
1,8E-04 | 8,8E-04 | 1,8E-03 3,6E-04 | 1,8E-03 | 3,5E-03 3,1E-03 | 9,9E-03 | 1,8E-02
4,4E-05 | 2,2E-04 | 4,4E-04 8,8E-05 | 4,4E-04 | 8,8E-04 4,6E-04 | 2,2E-03 | 4,4E-03
4,6E-06 | 2,3E-05 | 4,6E-05 9,2E-06 | 4,6E-05 | 9,2E-05 4,6E-05 | 2,3E-04 | 4,6E-04

¢ B.3.2 n ¢ yuyeTom npegnonoxeHun, nepeuncrienHsix B B.3.1. Ecnn nogcructema gatyumkoB, normyeckas nogcmcrema
PFDg sxkeuBaneHtHa PFDg, PFD; wnn PFDgz cooTBeTcTBEHHO (cM. B.3.2.1).

BINMUAIOT HaA CpeHIol0 BEPOATHOCTb OTKa3la.
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Ta6nwuyaB.5 — CpeaHsisi BEposiTHOCTb OTKa3a Mo 3anpocy Ans ACATUNETHEro UHTepBana Mexay KOHTPOIIbHbIMM

apxater- | e Ap = 0,5E-07 Ap = 2,5E-07 Ay = 0,5E-06

Typa B=10% | B=20% | B=2% | B=10% | p=20% | p=2% [ B=10% | p=20% | B=2%
Bp=5% [Bp=10%| Bp=1%| Bp=5% [Bp,=10%|Bp=1%|Bp=5% |By=10%| Bp=1%

1001 0% 2,2E-03 1,1E-02 2,2E-02
(cm.
npume- | 60 % 8,8E-04 4,4E-03 8,8E-03
YaHue 2)
90 % 2,2E-04 1,1E-03 2,2E-03
99 % 2,2E-05 1,1E-04 2,2E-04

1002 0% | 5,0E-05 | 2,2E-04 |4,4E-04 | 3,7E-04 | 1,2E-03 |2,3E-03| 1,1E-03 | 2,7E-03 | 4,8E-03

60 % | 1,9E-05 | 8,9E-05 |1,8E-04 | 1,1E-04 | 4,6E-04 |9,0E-04 | 2,7E-04 | 9,6E-04 | 1,8E-03

90 % | 4,4E-06 | 2,2E-05 |4,4E-05 | 2,3E-05 | 1,1E-04 |2,2E-04 | 5,0E-05 | 2,2E-04 | 4,4E-04

99 % | 4,4E-07 | 2,2E-06 |4,4E-06 | 2,2E-06 | 1,1E-05|2,2E-05 | 4,5E-06 | 2,2E-05 | 4,4E-05

2002 0% 4,4E-03 2,2E-02 4,4E-02
(cm.
npume- | 60 % 1,8E-03 8,8E-03 1,8E-02
YaHue 2)
90 % 4,4E-04 2,2E-03 4,4E-03
99 % 4,5E-05 2,2E-04 4,5E-04

1002D 0% | 5,0E-05 | 2,2E-04 |4,4E-04 | 3,7E-04 | 1,2E-03 |2,3E-03 | 1,1E-03 | 2,7E-03 | 4,8E-03
(cm.
npume- | 60 % | 2,9E-05 | 9,9E-05 |1,9E-04 | 1,7E-04 | 5,1E-04 |9,5E-04 | 3,8E-04 | 1,1E-03 | 1,9E-03
YaHue 3)

90 % | 8,4E-06 | 2,6E-05 |4,8E-05 | 4,3E-05| 1,3E-04 |2,4E-04 | 9,0E-05 | 2,6E-04 | 4,8E-04

99 % | 8,9E-07 | 2,6E-06 |4,8E-06 | 4,5E-06 | 1,3E-05|2,4E-05| 8,9E-06 | 2,6E-05 | 4,8E-05

2003 0% | 6,2E-05 | 2,3E-04 |4,5E-04 | 6,8E-04 | 1,5E-03 |2,5E-03 | 2,3E-03 | 3,7E-03 | 5,6E-03

60 % | 2,1E-05 | 9,0E-05 |1,8E-04 | 1,6E-04 | 5,0E-04 |9,3E-04 | 4,7E-04 | 1,1E-03 | 2,0E-03

90 % | 4,6E-06 | 2,2E-05 |4,4E-05 | 2,7E-05 | 1,1E-04 |2,2E-04 | 6,3E-05 | 2,4E-04 | 4,5E-04

99 % | 4,4E-07 | 2,2E-06 |4,4E-06 | 2,3E-06 | 1,1E-05|2,2E-05| 4,6E-06 | 2,2E-05 | 4,4E-05

1003 0% | 4,4E-05 | 2,2E-04 |4,4E-04 | 2,2E-04 | 1,1E-03 (2,2E-03 | 4,6E-04 | 2,2E-03 | 4,4E-03

60 % | 1,8E-05 | 8,8E-05 |1,8E-04 | 8,8E-05| 4,4E-04 |8,8E-04 | 1,8E-04 | 8,8E-04 | 1,8E-03

90 % | 4,4E-06 | 2,2E-05 (4,4E-05 | 2,2E-05 | 1,1E-04 (2,2E-04 | 4,4E-05 | 2,2E-04 | 4,4E-04

99 % | 4,4E-07 | 2,2E-06 |4,4E-06 | 2,2E-06 | 1,1E-05|2,2E-05| 4,4E-06 | 2,2E-05 | 4,4E-05

MpumevaHus

1 B HacToslwel Tabnuue npueeaeHsl NpUMeps! 3HaveHuin PFD ;, paccuuTaHHbie no opmMyriam B COOTBETCTBUM
WNW NOACUCTEMA UCMONHUTENBHBIX 3NIEMEHTOB BXOAMT B COCTAB TONbKO OAHOM TPyMnbl FONOCYIOWMX KaHAamNoB, TO

2 B HacToawen Tabnuue npegnonaraercsl, 4to B = 2XB,. [ina apxutektyp 1001 n 2002 sHavenus B n By, He

3 NHTeHcyBHOCTE Be3onacHbIX OTKA30B NMPUHUMAETCs PaBHOW MHTEHCMBHOCTM OMacHbIX oTka3oB U K = 0,98.
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MCMbITAaHWSIMW U CPEeQHEro BPEMEHU pemMoHTa 8 4

Ap = 2,5E-06 Ap = 0,5E-05 Ap = 2,5E-05
B=2% | B=10% | B=20% B=2% B=10% | B=20% B=2% B=10% | B=20%
Bp=1% | Bp=5% | By=10% Bp=1% | Bp=5% | Bp=10% | Bp=1% | Bp=5% | Bp,=10%
>1E-01 >1E-01 >1E-01
4,4E-02 8,8E-02 >1E-01
1,1E-02 2,2E-02 >1E-01
1,1 E-03 2,2E-03 1,1 E-02
1,8E-02 2,4E-02 3,2E-02 6,6E-02 7,4E-02 8,5E-02 >1E-01 >1E-01 >1E-01
3,4E-03 6,6E-03 1,1E-02 1,2E-02 1,8E-02 2,5E-02 >1E-01 >1E-01 >1E-01

3,8E-04 1,2E-03 2,3E-03 1,1 E-03 2,8E-03 4,9E-03 1,8E-02 2,5E-02 | 3,5E-02

24E-05 | 1,1 E-04 2,2E-04 5,1 E-05 2,3E-04 4,5E-04 3,8E-04 1,3E-03 | 2,3E-03

>1E-01 >1E-01 >1E-01
8,8E-02 >1E-01 >1E-01
2,2E-02 4,4E-02 >1E-01
2,2E-03 4,5E-03 2,2E-02

1,8E-02 2,5E-02 3,3E-02 6,6E-02 7,7E-02 9,0E-02 1,6E+00 1,5E+00 | 1,4E+00

3,9E-03 7,1E-03 1,1E-02 1,3E-02 1,9E-02 2,6E-02 2,6E-01 2,7E-01 2,8E-01

5,7E-04 1,4E-03 2,5E-03 1,5E-03 3,1E-03 5,2E-03 2,0E-02 2,7E-02 | 3,5E-02

4,6E-05 1,3E-04 2,4E-04 9,5E-05 2,7E-04 4,9E-04 6,0E-04 1,5E-03 | 2,5E-03

4,8E-02 5,0E-02 5,3E-02 1,9E-01 1,8E-01 1,7E-01 4,6E+00 | 4,0E+00 | 3,3E+00

8,3E-03 | 1,1 E-02 1,4E-02 3,2E-02 3,5E-02 4,0E-02 7,6E-01 7,1E-01 6,6E-01

6,9E-04 1,5E-03 2,6E-03 2,3E-03 3,9E-03 5,9E-03 4,9E-02 5,4E-02 | 6,0E-02

2,7E-05 1,2E-04 2,3E-04 6,4E-05 2,4E-04 4,6E-04 7,1E-04 1,6E-03 | 2,6E-03

4,7E-02 1,3E-02 2,3E-02 2,4E-02 3,7E-02 5,5E-02 2,5E+00 | 2,0E+00 | 1,6E+00

1,0E-03 | 4,5E-03 8,9E-03 3,0E-03 9,8E-03 1,8E-02 1,7E-01 1,8E-01 1,9E-01

2,2E-04 1,1E-03 2,2E-03 4,6E-04 2,2E-03 4,4E-03 4,8E-03 1,3E-02 | 2,4E-02

2,2E-05 1,1E-04 2,2E-04 4,4E-05 2,2E-04 4,4E-04 2,2E-04 1,1E-03 | 2,2E-03

¢ B.3.2 u ¢ yueTom npegnonoxenuri, nepeuncnerHelx B B.3.1. Ecnn nogcucrtema gatyuvkoB, normyeckas nogacmcrema
PFD; asksuBaneHntHa PFDg, PFD; wnn PFDgg cooTBeTcTBEHHO (cM. B.3.2.1).
BINUSIIOT Ha CPedHIo BEpPOSTHOCTb OTKa3a.
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B.3.2.4. Mpumep pexuma HU3KOW MHTEHCUBHOCTWU 3anpocoB

PaccmoTpum hyHkumuio 6e3onacHocTw, AN peanusauun KOTOpon HyxHa cuctema YIMB 2. MycTb NOCTPOEHHbI Ha
OCHOBEe npeblayLlero onbiTa NepBoHavyasbHblli BapuaHT apxXMTeKTypbl BCE CUCTEMbl BKIOYaeT OAHY rpynny u3 Tpex
aHanoroBbIX AATYMKOB AABJ/IEHUA C apXUTEKTYpol 2003 Ha Bxoge. Jlormyeckas nofcucrema paccmarpuBaeMol CUCTEMbI
npeacrtaenseT coboit M3 cuctemy € M3ObITOYHOCTLIO C apxuTekTypoil 1002D u ynpaBnseT O4HUM 3aKpblBalOWUM W©
OfHVM [ApeHaXHbIM KnanaHamu, Tak kak Ansa obecneuveHns qyHkuun 6GesonacHocTv Heobxoguma paboTa Kak 3akpbiBa-
IOWEro, Tak U ApeHaXHOoro knanaHa. ApXUTeKTypa BCeill cucTeMbl npejcTaBfieHa Ha pucyHke B.14. [Ona aToli cucTemsbl
oueHUM cHavana gyHkuuio 6esonacHoctn PFDSYS npu ogHOrogu4HOM Nepuofe KOHTPOJIbHbIX MCMbITaHuil. Tabnuupl
B.6—B.8 aBnsatoTca hparmeHTamu Tabnmybl B.3 gna cOOTBETCTBYHLWMX AaHHbIX Ha pUCyHke B.14.

Moacuctema gatymkos Jlornyeckas nogcucrema Mopcuctema

PucyHok B.14 — ApxuTeKTypa CUCTEMbI paccMaTpvBaeMoro npuMepa ANs Pexuma HW3KOW MHTEHCMBHOCTU 3anpocoB

Ta6nuuya B.6— CpeaHas BepoATHOCTbL OoTKasa Mo 3anpocy A/s NoAcuCcTeMbl AATUMKOB B pacCcMaTprvBaemMoMm
npuMepe ANa pexuma HWU3KOM MHTEHCMBHOCTK 3anpoCOB (MHTEpBa/ KOHTPOJIbHbIX UCMbITaHWii paBeH OAHOMY rogy, a
cpeaHee Bpemsi peMoHTa — 8 u)

\ D= 2.5E-06
ApxuTekTypa DC

P=2% P=10% P=20 %

PD=1% pa =54 PD=10 %

2003 0 % 6.8E-04 1.5E-03 2.5E-03

60 % 1.6E-04 5.1E-04 9.4E-04

90 % 2.7E-05 1.2E-04 2.3E-04

99 % 2.5E-06 1.2E-05 2.4E-05

MpumeuyaHune — Hactoawasa Tabnvuya npegcraBnseT cobon dparmeHT Tabamybl B.3.

Ta6nuua B.7— CpefHas BepossTHOCTb OTKasa Mo 3anpocy ANs forMyeckoil NoAcUCTeMbl B Mpumepe ANs pexuma
HU3KOI MHTEHCMBHOCTW 3anpocoB (MHTEpPBa/l KOHTPO/IbHBLIX UCTbITAHWIA paBeH OfHOMY Tofy, a cpefjHee BPeMsi pemMoHTa — 8 u)

XD=0.5E-05
ApxuTektypa DC

P=2% p=10% P=20%

Pd=1% Pd=5% FD=10%

loo2D 0 % 1.1E-03 2.7E-03 4.9E-03
60 % 3.8E-04 1.1E-03 1.9E-03

90 % 9.1E-05 2.7E-04 4.8E-04

99 % 1.0E-05 2.8E-05 5.0E-05

MpumeuyaHune — Hactoawas Tabnmuya npegcraenseT coboli hparmeHT Tabnmubl B.3.
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Tabnwuuya B.8 — CpegHas BEpOATHOCTb OTKa3a No 3anpocy Arsi NoACUCTEMbI UCTIONHUTENBHBLIX 3NEMEHTOB B NpUmepe
ONs peXMma HU3KOW WHTEHCUBHOCTM 3anpoCcoOB (MHTepBarn KOHTPONbHLIX MCMBITAHWIA paBeH OQHOMY rogy, a cpeaHee

Bpems peMoHTa — 8 u)

ApxutekTypa DC Ap = 2,5E-06 Ap =0,5E-05
1001 0% 1,1 E-02 2,2E-02
60 % 4,4E-03 8,8E-03
90 % 1,1 E-03 2,2E-03
99 % 1,3E-04 2,6E-04
MpwumeyaHune— Hacroawas Tabnuua npeactaenset cobon parmeHT Tabnuub B.3.

HanHble, npeacraeneHHble B Tabnuuax B.6—B.8, nossonsioT nonyumnte cnegyowme 3Ha4eHus:
- ANnsi NoacucTembl AATYMKOB:

PDFg = 2,3x1074

- ANsi NOMU4ECKON NOACUCTEMBI:

PFD, = 1,0x1075;

- ANsi NOACUCTEMbI UCMONHUTENBHBIX 3MEMEHTOB:
PFDgz = 4,4%x1073 + 8,8x1073 = 1,3x 1072
CnepoBatenbHo, ana dyHkunn 6e30nacHoCTy:
PFDgyg = 2,3%x1074 +1,0x107% + 1,3x102 = 1,3x 102

= ypOBEeHb MONHoThlI 6esonacHocTh 1.
[ns nepeeoga CMCTEMbl HA YPOBEHb NONHOTHI 6e30NacHOCTU 2, BLIMOMHSAT OOHO U3 CIeAYIOWUX ASNCTBUN:
a) YMEeHbLIAT UHTepBan Mexay KOHTPONbHLIMU NpoBepkaMu 4o 6 Mec:

PDFg = 1,1x1074

PDF, = 6,0x10

PDFpe = 2,2x107% + 4,4x107% = 6,6x 1072
PDFgyg = 6,7x1074

= ypoBeHb MONHOTbI 6e30nacHocTn 2;
b) 3ameHsIl0T apxuTekTYpy 1001 3aKkpbIBAIOLLErO KranaHa, NPeacTaBnAWero co6oi BLIXOAHOE YCTPOUCTBO C HU3-

KOif HAAEXHOCTBIO, Ha 1002, npeanonaras, 4to =10 % u B, =5 %:

PDFg = 2,3x10

PDF, = 1,0x10°5

PDF .z = 4,4x1073 + 9,7x10~4 = 5,4x10-3
PDFgys = 5,6X10-2

= ypOBeHb MONHOTbLI He3onacHocTn 2.
B.3.2.5 BrnusHne HenpgeanbHbIX KOHTPOMBHBLIX NPOBEPOK
OTka3bl B cucteme 6e30nacHOCTU, KOTOPble He OBHapYXeHbl HWU OMArHOCTUYECKUMM TECTAMM, HU KOHTPOSbHLIMU

npoeepkamu, MoryT 6biTe OBHapyXeHbl ApYrMMKU MeToAamMu, peanuayeMbiMy B TaknxX CUTYaUmUsX, Kak NosiBNeHne onacHo-
ro cobbiTusi, Tpebytowee BMelaTeNbCTBa PYHKUUM Ge30MacHOCTM UMW BO BPEMSI KANUTANbHOTO pemoHTa obopynoBa-
HuA. Ecnu oTkasel He 6yayT obHapyKeHbl Npy NOMOLLY TakMx MeToAOB, crieayeT NPEeAnoONOXUTb, YTO OHW OCTaHyTCs Ha
BeCb Cpok cnyx6bl 06opyaosaHua. O603Ha4MM 06bIYHbIM NEPUoa MeXay KOHTPONbHBIMM MpoBepkamu T,; oM oTKa-
30B, 06HapyXeHHbBIX KOHTPONbBHLIMKU NpoBepkaMu, 0603Hau MM kak PTC (proof test coverage — oXBaT KOHTPOMNbHbIMM
npoBepkamu), a 4acTb OTKa30B, He OBHaPY>KEHHbIX KOHTPOIbHEIMK NPOBepKamu, kak (1 — PTC). 3TU nocnegHue otkasbl,
KOTOpEIE HE MOTYT 6biTb OBHapYKeHbl KOHTPONbHLIMK NpoBepkamu, ByayT o6HapyXeHb! TOMNBKO MPW 3anpoce K CucTeme,
CBfA3aHHOM ¢ 6e30MacHOCTBI0, KOTOPbIE BLIMOMHAOTCA ¢ uHTepBanoMm T,. Takum 06pasom, Nepnoa KOHTPOMbHbLIX MPoBe-

pok T; n Bpemsa mexay 3anpocamu T, ynpaensoT adeKTMBHOCTBIO NPOCTOSA.
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Hanee npueeseH npumep Takow 3aBUCMMOCTU ANA apxuTekTypbl 1002, rae T, — Bpems Mexay 3anpocamu K
cucTeme:

tee = }ﬂ;bm 5y mrr |+ 2o PTON T2 yer) 1 20D 7R
D 2 kD 2 xd

tGE = M B + MRT | + M Q + MRT | + XDD MTTR,
XD 3 kd 3 kD

PFDg = 2((1-Bp) pp + (1 —[3)7%)2 teetoe +BorppMTTR + Bhpy (PTC)(% + MRT) + Brpy (1 - PTC)(Z—z + MRT).

Pesyneratel ans cuctemel ¢ apxutektyport 1002 ¢o 100 %-HbiMW JOCTOBEPHLIMWA OAHOTOANYHBIMU KOHTPONBbHBIMU
npoBepkamm B cpaBHeHnn ¢ 90 %-HbiMM AOCTOBEPHLIMU KOHTPOMbHLIMM NpoBepKamu, rae nepuoa 3anpocos T, npeano-
naraetcs paeBHeiM 10 rogam, npuBeaeHsl B Tabnuue B.9. B paccmatpuBaemMom npumepe pacuyetsl NPOBOAUMNNCE NpU
creayowmx NPEAnonNoXeHMsIX: MHTEHCMBHOCTL 0Tkas3oe 0,5X 1072 B vac; B = 10 %; Bp =5 %.

Tab6nwuuya B.9— HempeanbHble KOHTPONbHbIE UCNbITAHUSA

Ap = 0,5E-05

100 %-Hble gocToBEpHbIE 90 %-Hble focTOBEpPHbIE

ApxuTekTypa DC KOHTPOJIbHbIE UCTbITAHUA KOHTPOSbHBIE UCMbITAHUA
B=10% B=10%
Bp=5% Bp=5%
1002 0 % 2,7E-03 6,0E-03
60 % 9,7E-04 2,0E-03
90 % 2,3E-04 4,4E-04
99 % 2,4E-05 4,4E-05

B.3.3 CpegHAsA MHTEHCMBHOCTbL OMACHOIO OTKa3a (AN peXXMma paboTbl C BbICOKOM MHTEHCUBHOCTLIO 3aMpocoB
VMW peXunma c HenpepbIBHbIM 3anpocom)

B.3.3.1 Mpoueaypa pacyetoB

MeTop onpeaeneHusi BEposSITHOCTU OTkasa yHkUuKM 6e3onacHocTu ana 3/3/M3 cuctemsl, CBA3aHHOW ¢ Gesonac-
HOCTBbIO, paboTalowel B pexnMe C BbICOKOW MHTEHCMBHOCTLIO 3aMpoCOB UMK B PEXUME C HeMnpepbIBHbIM 3arnpocoM, TOT
Xe, YTO 1 METOZA BbIMMCMEHNA ANS PEXUMA C HU3KON MHTEHCMBHOCTBLIO 3anpocoB (cM. B.2.1), 3a ucknodeHnem Toro, 4o
CpepHAsa BEpOATHOCTL OTKasa no 3anpocy PFDgye 3aMEHAETCA Ha CPEeaHIo HacToTy OnacHoro oTkasa B Yac PFHgys.

O6uwyto BEpOSAATHOCTb OMACHOro oTkasa yHkumMM HesonacHocTu gna 3/3/M3I cuctembl, cBA3aHHON ¢ Ge3onacHo-
CTblo, PFH gy, ONPeaensioT BbYMCNEHNEM MHTEHCMBHOCTEN OMacHbIX OTKA30B A7 BCEX NOACUCTEM, COBOKYMHOCTbL KOTO-
pbix 06ecneunBaeT yHKUMIO 6e30NacHOCTM, U CYMMUPOBAHUEM MOSy4YeHHbIX 3Ha4eHui. Tak Kak paccmaTpuBaemble B
HacTosILLEM MPUIOXEHUW BEPOSITHOCTU Marbl, TO UCMONb3yloT hopmyny

PFHgyg = PFHg+ PFH, + PFHgz,

rae PFHgys — cpeHss YacToTa onacHoro oTkasa anst yHkumm 6esonacHoctu 3/3/M cuctemsl, cBA3aHHON ¢ Besonac-

HOCTbIO;
PFHg — cpepHsa YacToTa onacHoro otkasa ffsi NoACMCTEMbl 4aTHUKOB;
PFH;, — cpepHsis yacToTa ONacHoOro oTkasa Arsl JIOrMYeckoi NoacucTemsi;

PFHpe — cpeaHss 1YacToTa onacHoro oTkasa [l NOACUCTEMBbI UCMONHUTENbHBLIX 3MEMEHTOB.
B.3.3.2 ApxutekTypbl Ans pexuma paboTbl BbICOKOW MHTEHCMBHOCTW 3anpPOCOB UMM B PeXWME C HeNpepbiBHbIM
3anpocom
MpumMeuanunsn
1 B HacToAWeM NyHKTEe CnpaBeanviebie Ars HECKONbKMX apXTeKTyp hOpMyrnbl BLIBOOAT TaM, r4e OHU BCTPEYaloTcs

Brnepeblie. Cm. Takke B.3.2.2.
2 dopmynbl HACTOSILLErO MyHKTa CnpaBeavBbl ANs NPeanonokeHun, nepevncrnenHbix B B.3.1.
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B.3.3.2.1 Apxutektypa 1001
Ha pucynkax B.4 v B.5 npeacraBneHsL COOTBETCTBYIOLIME CTPYKTYPHBIE CXeMbl. [NfA BEMUCIIEHUA Ap, Tg, Apy WM App
ncnonb3yloT Te xe copmynel, 4uto u B B.3.2.2.1.

hg =Apyt App,

tog = L&U (g 4 MRT) 4 LXD;’ MTTR,

Apy = %(1 ~ DCY); App = %DC,

Ecnv npegnonoxwmtb, 4To cucTema, cBA3aHHasA ¢ 6e3onacHoCTbio, NpW 0BHapyxeHun nMboro oTkasa nepeBoauT
YO B 6e3onacHoe cocTosiHue, TO ANns apXMTekTypbl 1001

PFHG=A’DU'

B.3.3.2.2 Apxutektypa 1002

Ha pucyHkax VB.6 u B.7 npeactasneHbl COOTBETCTBYIOLLME CTPYKTYPHbBIE CXeMbl. 3HaveHue - BLMUCNAIOT no ¢op-
myne, npueegerHHon B B.3.3.2.1. Ecnu nogpasymeBaetcs, uto cuctema 6esonacHoctn nepeeogut YO B 6e3onacHoe
cocTosiHne cpa3y nocrne obHapyxeHus oTkasa B 060MX kaHarax U NPUHUMAETCA KOHCePBATUBHLIA MOAX0A, TO NPUMEHS-
eTca cnepyowas dpopmyna

PFHg = 2((1-Bp) op + (1-B)Apy) (1 —B)Apy tee +Bhroy-
B.3.3.2.3 Apxutektypa 2002

CooTBeTCTBYIOWME CTPYKTYPHBIE CXEMbl NPeAcTaBneHbl Ha pucyHkax B.8 n B.9. Ecnu npegnonoxutb, 4To npu
obHapyxeHun moboro oTkasa kaxabii kaHan nepeeogutcst B 6e3onacHoe COCTOAHWE, TO ANA apXMTEKTypbl 2002

PFHG=2xDu.

B.3.3.2.4 Apxutektypa 1002D
CooTBeTcTBYIOLLME CTPYKTYPHBIE CXEMbI NpeacTaBneHsl Ha prcyHkax B.10 n B.11.

Asp = %DC.

Aoy (% ¥ MRT) + (hpp + Asp)MTTR

tog' =

oy + (App+ hsp)
PFHg = 2(1 -B)py (1 -B)pu + (1 =Bp) hop +Asp ) feer +2(1 = K) hpp +Bhpy -

B.3.3.2.5 ApxutekTypa 2003

CooTeeTcTByIOWME CTPYKTYPHbIE CXEMbI MPEACTaBNeHbl Ha pucyHkax B.12 n B.13. 3Hauenue {.- BEIMUCTAIOT MO
thopmyrne, npueegeHHol B B.3.3.2.1. Ecnn nogpasymesaeTcs, uto cuctema 6esonacHoct nepesogut YO B 6e3onacHoe
COCTOsIHVE cpasy nocrne obHapyxeHust OTkasa B MobOM U3 KaHamnoB U NPVMHMMAeTCsl KOHCEPBaTUBHLIN NOAxod, TO npu-
MEeHuMa crnegyiowas dopmyna

PFHg = 6((1 —Bp) o+ (1-B)2py) (1 -B)Apu toe +Brpy-

B.3.3.2.6 ApxutekTtypa 1003

CooTBeTCTBYIOWME CTPYKTYPHbIE CXeMbl NPeAcTaBneHbl Ha pucyHkax B.12 n B.13. 3HaveHune f,- BbIMMCNAIOT MO
thopmyre, npueedeHHoi B B.3.2.1. Ecnu nogpasymesaeTtcs, 4To cuctema 6esonacHocTy nepeeoamt YO B GesonacHoe
COCTOsIHME cpasy nocrne obHapyxeHusl 0Tkasa B TPex KaHanax v NPpMHUMaeTCcsl KOHCEePBaTMBHBINA Noaxod, TO MPUMeHnMa
crnepywowas gopmyna

PFHG = 6 ((1 ~Bp)*pp+ (1-B) 7~Du)2 (1 =B)pu teetae +Bhpu -

B.3.3.3 MoapobHble Tabnuubl Ana pexuma paboTbl BbICOKOW MHTEHCMBHOCTW 3arnpoCOB W peXnma € Hernpepbis-
HbIM 32nNpPocoM
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Tabnwnua B.10 — CpeaHsn 4actota onacHblX OTKAa30B (B pexume paGoThl BLICOKOW MHTEHCMBHOCTM 3anpoCoB
BPEMEHN pemoHTa 8 4

Apxute- | e Ap = 0,5E-07 hp = 2,5E-07 A = 0,5E-06

Typa B=2% | B=10% | p=20%| B=2% | PB=10% |B=20%| B=2% | B=10% | p=20%
Bp=1%|Bp=5% |B,=10%| Bp=1% | Bp=5% |Bp=10%| Bp=1% | Bp=5% |Bp=10%

1001 0 % 5,0E-08 2,5E-07 5,0E-07
(cm.
npume- | 60 % 2,0E-08 1,0E-07 2,0E-07
YyaHue 2)
90 % 5,0E-09 2,5E-08 5,0E-08
99 % 5,0E-10 2,5E-09 5,0E-09

1002 0% | 1,0E-09 | 5,0E-09 |1,0E-08 | 5,0E-09 | 2,5E-08 |5,0E-08 | 1,0E-08 | 5,0E-08 | 1,0E-07

60 % | 4,0E-10 | 2,0E-09 |4,0E-09 | 2,0E-09 | 1,0E-08 |2,0E-08 | 4,0E-09 | 2,0E-08 | 4,0E-08

90 % 1,0E-10 | 5,0E-10 [1,0E-09 | 5,0E-10 | 2,5E-09 |5,0E-09 | 1,0E-09 | 5,0E-09 | 1,0E-08

9 %] 1,0E-11 | 5,0E-11 |(1,0E-10 | 5,0E-11 | 2,5E-10 |5,0E-10| 1,0E-10| 5,0E-10 | 1,0E-09

2002 0% 1,0E-07 5,0E-07 1,0E-06
{cm.
npume- | 60 % 4,0E-08 2,0E-07 4,0E-07
YaHue 2)
90 % 1,0E-08 5,0E-08 1,0E-07
99 % 1,0E-09 5,0E-09 1,0E-08

1002D 0% | 1,0E-09 | 5,0E-09 [1,0E-08 | 5,0E-09 | 2,5E-08 |5,0E-08 | 1,0E-08 | 5,0E-08 | 1,0E-07
(cm.
npume- | 60 % | 1,6E-09 | 3,2E-09 |5,2E-09 | 8,0E-09 | 1,6E-08 |2,6E-08 | 1,6E-08 | 3,2E-08 | 5,2E-08
YaHue 3)

90 % | 1,9E-09 | 2,3E-09 |2,8E-09 | 9,5E-09 | 1,2E-08 |1,4E-08 | 1,9E-08 | 2,3E-08 | 2,8E-08

99 % | 2,0E-09 | 2,0E-09 |2,1E-09 | 1,0E-08 | 1,0E-08 |1,0E-08 | 2,0E-08 | 2,0E-08 | 2,1E-08

2003 0% | 1,0E-09 | 5,0E-09 |1,0E-08 | 5,1E-09 | 2,5E-08 |5,0E-08 | 1,1E-08 | 5,0E-08 | 1,0E-07

60 % | 4,0E-10 | 2,0E-09 |4,0E-09 | 2,0E-09 | 1,0E-08 (2,0E-08 | 4,1E-09 | 2,0E-08 | 4,0E-08

90 % | 1,0E-10 | 5,0E-10 |1,0E-09 | 5,0E-10 | 2,5E-09 |5,0E-09 | 1,0E-09 | 5,0E-09 | 1,0E-08

99 %| 1,0E-11 | 5,0E-11 |1,0E-10 | 5,0E-11 | 2,5E-10|5,0E-10| 1,0E-10 | 5,0E-10 | 1,0E-09

1003 0% | 1,0e-09 | 5,0E-09 |1,0E-08 | 5,1E-09 | 2,5E-08 |5,0E-08 | 1,1E-08 | 5,0E-08 | 1,0E-07

60 % | 4,0E-10 | 2,0E-09 |4,0E-09 | 2,0E-09 | 1,0E-08 |2,0E-08| 4,0E-09 | 2,0E-08 | 4,0E-08

90 % | 1,0E-10 | 5,0E-10 |1,0E-09 | 5,0E-10 | 2,5E-09 |5,0E-09 | 1,0E-09 | 5,0E-09 | 1,0E-08

99 %| 1,0E-11 | 5,0E-11 |1,0E-10 | 5,0E-11 | 2,5E-10 |5,0E-10| 1,0E-10 | 5,0E-10 | 1,0E-09

MpumeuvaHns

1 B HacTosiwen Tabnuue npuseaeHsl Npumepbl 3Hadvenuin PFH ;, paccunTanHbie no chopMyriam B COOTBETCTBUM
UM NOACMCTEMA MCMNONHUTENbHBLIX SMEMEHTOB BXOAUT B COCTAB TOMbKO OAHOW FOMOCYIOWEN rpynnbl, TO PFH

2 B nacrosiwen Tabnvue npeanonaraetcst, 4to B = 2xB,. ina apxutektyp 1001 n 2002 3Havenus B u B, He

3 UHTeHcuBHOCTL Be30nacHbIX OTKA30B NPUHUMAETCsl PABHOW MHTEHCUBHOCTU OMAacHbIX oTkasoe u K = 0,98,
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N € HenpepbIBHbIM 3anpocom) Ans OQHOMEeCAYHOro WHTepBana mexgy KOHTPONbHbIMKM NpOBepkaMun W cpegHero

X = 2,5E-06 Ap = 0,5E-05 Ap = 2,5E-05
B=2% | B=10% | B=20% B=2% B=10% | B=20% B=2% B=10% | B=20%
Bp=1% | Bp=5% |[Bp=10% | By=1% | By=5% | Bp=10% | Bp=1% | B,=5% | Bp=10%
2,5E-06 5,0E-06 2,5E-05
1,0E-06 2,0E-06 1,0E-05
2,5E-07 5,0E-07 2,5E-06
2,5E-08 5,0E-08 2,5E-07
5,4E-08 2,5E-07 5,0E-07 1,2E-07 5,2E-07 1,0E-06 9,5E-07 2,9E-06 | 5,3E-06
2,1E-08 1,0E-07 2,0E-07 4,3E-08 2,0E-07 4,0E-07 2,7E-07 1,1E-06 | 2,1E-06
51E-09 | 2,5E-08 | 5,0E-08 | 1,0E-08 | 50E-08 | 1,0E-07 5,5E-08 | 2,5E-07 | 5,0E-07
5,0E-10 | 2,5E-09 | 5,0E-09 | 1,0E-09 | 50E-09 | 1,0E-08 5,1E-09 | 2,5E-08 | 5,0E-08
5,0E-06 1,0E-05 5,0E-05
2,0E-06 4,0E-06 2,0E-05
5,0E-07 1,0E-06 5,0E-06
5,0E-08 1,0E-07 5,0E-07
5,4E-08 2,5E-07 5,0E-07 1,2E-07 5,2E-07 1,0E-06 9,5E-07 2,9E-06 | 5,3E-06
8,1E-08 | 1,6E-07 | 2,6E-07 | 1,6E-07 | 3,2E-07 | 5,2E-07 8,7E-07 | 1,7E-06 | 2,7E-06
9,5E-08 | 1,2E-07 | 1,4E-07 | 1,9E-07 | 2,3E-07 | 2,8E-07 9,6E-07 | 1,2E-06 | 1,4E-06
1,0E-07 | 1,0E-07 | 1,0E-07 | 2,0E-07 | 2,0E-07 | 21E-07 1,0E-06 | 1,0E-06 | 1,0E-06
6,3E-08 | 2,6E-07 | 5,1E-07 | 1,5E-07 | 5,5E-07 | 1,0E-06 1,8E-06 | 3,6E-06 | 5,9E-06
2,2E-08 | 1,0E-07 | 2,0E-07 | 4,9E-08 | 2,1E-07 | 4,1E-07 4,2E-07 | 1,2E-06 | 2,2E-06
52E-09 | 2,5E-08 | 5,0E-08 | 1,1E-08 | 5,1E-08 | 1,0E-07 6,6E-08 | 2,6E-07 | 5,1E-07
5,0E-10 | 2,5E-09 | 5,0E-09 | 1,0E-09 | 50E-09 | 1,0E-08 5,4E-09 | 2,5E-08 | 5,0E-08
5,0E-08 | 2,5E-07 | 5,0E-07 | 1,0E-07 | 50E-07 | 1,0E-06 5,1E-07 | 2,5E-06 | 5,0E-06
2,0E-08 | 1,0E-07 | 2,0E-07 | 4,0E-08 | 20E-07 | 4,0E-07 2,0E-07 | 1,0E-06 | 2,0E-06
5,0E-09 | 2,5E-08 | 5,0E-08 | 1,0E-08 | 50E-08 | 1,0E-07 5,0E-08 | 2,5E-07 | 5,0E-07
5,0E-10 | 2,5E-09 | 5,0E-09 | 1,0E-09 | 50E-09 | 1,0E-08 5,0E-09 | 2,5E-08 | 5,0E-08

¢ B.3.3 n ¢ yuetom npegnonoxenuii, nepedncnenHbix B B.3.1. Ecnn nogcucrema gatumkoBs, normyeckas noacvcrema

skeuBanenTHa PFHg, PFH, wnn PFHgz cootBeTtcTBeHHO (cM. B.3.3.1).
BMUSIIOT Ha CPEAHIOI BEPOSAITHOCTE OTKa3a.
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Tabnwuuya B.11 — CpegHsan yacTtota onacHbIX OTKa30B (B pexumMe paboTbl BbICOKOW WHTEHCUBHOCTM 3ampocoB
BPEMEHU pemMoHTa 8 Y

A Ap = 0,5E-07 Ap = 2,5E-07 Ap = 0,5E-06
pPXUTEK- DeC
Typa B=2% | B=10% | B=20%| P=2% | PB=10% |B=20%| B=2% | B=10% | BP=20%
Bp=1%|Bp=5% [B,=10%| Bp=1% | Bp=5% |Bp=10%| Bp=1% | Bp=5% |Bp=10%
1001 0% 5,0E-08 2,5E-07 5,0E-07
(cm.
npume- | 60 % 2,0E-08 1,0E-07 2,0E-07
YaHue 2)
90 % 5,0E-09 2,5E-08 5,0E-08
99 % 5,0E-10 2,5E-09 5,0E-09

1002 0% | 1,0E-09 | 5,0E-09 |1,0E-08 | 5,1E-09 | 2,5E-08 |5,0E-08 | 1,1E-08 | 5,0E-08 | 1,0E-07

60 % | 4,0E-10 | 2,0E-09 |4,0E-09 | 2,0E-09 | 1,0E-08 |2,0E-08 | 4,1E-09 | 2,0E-08 | 4,0E-08

90 %| 1,0E-10 | 5,0E-10 |1,0E-09 | 5,0E-10 | 2,5E-09 |5,0E-09 | 1,0E-09 | 5,0E-09 | 1,0E-08

9 %[ 1,0E-11 | 5,0E-11 |1,0E-10 | 5,0E-11 | 2,5E-10|5,0E-10( 1,0E-10 | 5,0E-10 | 1,0E-09

2002 0% 1,0E-07 5,0E-07 1,0E-06
(cm.
npume- | 60 % 4,0E-08 2,0E-07 4,0E-07
YaHue 2)
90 % 1,0E-08 5,0E-08 1,0E-07
99 % 1,0E-09 5,0E-09 1,0E-08

1002D 0% | 1,0E-09 | 5,0E-09 |1,0E-08 | 5,1E-09 | 2,5E-08 |5,0E-08| 1,1E-08 | 5,0E-08 | 1,0E-07
(cm.
npume- | 60 % | 1,6E-09 | 3,2E-09 |5,2E-09 | 8,0E-09 | 1,6E-08 |2,6E-08| 1,6E-08 | 3,2E-08 | 5,2E-08
YaHue 3)

90 % | 1,9E-09 | 2,3E-09 |2,8E-09 | 9,5E-09 | 1,2E-08 |1,4E-08 | 1,9E-08 | 2,3E-08 | 2,8E-08

99 % | 2,0E-09 | 2,0E-09 |2,1E-09 | 1,0E-08 | 1,0E-08 |1,0E-08 | 2,0E-08 | 2,0E-08 | 2,1E-08

2003 0% | 1,0E-09 | 5,0E-09 [1,0E-08 | 5,4E-09 | 2,5E-08 [5,0E-08 | 1,2E-08 | 5,1E-08 | 1,0E-07

60 % | 4,0E-10 | 2,0E-09 (4,0E-09 | 2,1E-09 | 1,0E-08 [2,0E-08 | 4,3E-09 | 2,0E-08 | 4,0E-08

90 % | 1,0E-10 | 5,0E-10 |1,0E-09 | 5,0E-10 | 2,5E-09 |5,0E-09 | 1,0E-09 | 5,0E-09 | 1,0E-08

99 % | 1,0E-11 | 5,0E-11 |1,0E-10 | 5,0E-11 | 2,5E-10|5,0E-10| 1,0E-10 | 5,0E-10 | 1,0E-09

1003 0% | 1,0E-09 | 5,0E-09 [1,0E-08 | 5,0E-09 | 2,5E-08 |5,0E-08 | 1,0E-08 | 5,0E-08 | 1,0E-07

60 % | 4,0E-10 | 2,0E-09 (4,0E-09 | 2,0E-09 | 1,0E-08 [2,0E-08 | 4,0E-09 | 2,0E-08 | 4,0E-08

90 %| 1,0E-10 | 5,0E-10 [1,0E-09 | 5,0E-10 | 2,5E-09 |5,0E-09 | 1,0E-09 | 5,0E-09 | 1,0E-08

99 % | 1,0E-11 | 5,0e-11 |1,0E-10 | 5,0E-11 | 2,5E-10|5,0E-10| 1,0E-10 | 5,0E-10 | 1,0E-09

MpumevaHns

1 B nvacrosiwen tabnuue npueBeaeHsl NpUmepbl 3Havenuii PFH ., paccunTaHHbie No chopmynaM B COOTBETCTBUM
UNK NOACUCTEMA UCTIONHUTENBHBIX 3NEMEHTOB BXOAUT B COCTAB TONbKO OAHOW TONOCYyIOWeNn rpynnbi, To PFH

2 B Hactoawen Tabnuue npegnonaraercs, uto B = 2xP,. ina apxutektyp 1001 n 2002 aHauenus B u B, He

3 UHTeHeuBHOCTL 6e30MnacHbIX OTKA30B NMPUHUMAETCS paBHOW WHTEHCUBHOCTM OnacHbIX oTkasos U K = 0,98.
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M C HENnpepbIBHLIM 3aMpPOCOM) Arsi TPEXMECAYHOTO MHTepBana Mexay KOHTPOIbHbIMKM MPOBEPKaMU U CPeaHero

Ap = 2,5E-06 A, = 0,5E-05 Ap = 2,5E-05
B=2% | B=10% | B=20% B=2% | B=10% | P=20% B=2% | B=10% | B=20%
Bp=1% | Bp=5% | Bp=10% | Bp=1% | Bp=5% | Bp=10% | Bp=1% | Bp=5% | Bp=10%
2,5E-06 5,0E-06 2,5E-05
1,0E-06 2,0E-06 1,0E-05
2,5E-07 5,0E-07 2,5E-06
2,5E-08 5,0E-08 2,5E-07
6,3E-08 | 2,6E-07 | 51E-07 | 1,5E-07 | 54E-07 | 1,0E-06 1,8E-06 | 3,6E-06 | 5,9E-06
2,2E-08 | 1,0E-07 | 2,0E-07 | 4,9E-08 | 21E-07 | 4,1E-07 4,2E-07 | 1,2E-06 | 2,2E-06
5,1E-09 2,5E-08 5,0E-08 1,1E-08 5,0E-08 1,0E-07 6,4E-08 2,6E-07 | 51E-07
5,0E-10 2,5E-09 5,0E-09 1,0E-09 5,0E-09 1,0E-08 5,2E-09 2,5E-08 | 5,0E-08
5,0E-06 1,0E-05 5,0E -05
2,0E-06 4,0E-06 2,0E -05
5,0E-07 1,0E-06 5,0E-06
5,0E-08 1,0E-07 5,0E-07
6,3E-08 | 2,6E-07 | 51E-07 | 1,5E-07 | 54E-07 | 1,0E-06 1,8E-06 | 3,6E-06 | 5,9E-06
8,2E-08 1,6E-07 2,6E-07 1,7E-07 3,3E-07 5,3E-07 1,0E-06 1,8E-06 | 2,8E-06
9,5E-08 1,2E-07 1,4E-07 1,9E-07 2,3E-07 2,8E-07 9,6E-07 1,2E-06 | 1,4E-06
1,0E-07 1,0E-07 1,0E-07 2,0E-07 2,0E-07 2,1E-07 1,0E-06 1,0E-06 | 1,0E-06
9,0E-08 | 2,8E-07 5,3E-07 2,6E-07 6,3E-07 1,1E-06 4,5E-06 5,9E-06 | 7,6E-06
2,6E-08 1,1E-07 2,0E-07 6,6E-08 2,2E-07 4,2E-07 8,5E-07 1,6E-06 | 2,5E-06
54E-09 | 2,5E-08 5,0E-08 1,2E-08 5,1E-08 1,0E-07 9,3E-08 2,9E-07 | 5,3E-07
5,1E-10 | 2,5E-09 5,0E-09 1,0E-09 5,0E-09 1,0E-08 5,7E-09 2,6E-08 | 5,1E-08
5,0E-08 | 2,5E-07 | 50E-07 | 1,0E-07 | 50E-07 | 1,0E-06 5,1E-07 | 2,5E-06 | 5,0E-06
2,0E-08 | 1,0E-07 | 2,0E-07 | 4,0E-08 | 2,0E-07 | 4,0E-07 2,0E-07 | 1,0E-06 | 2,0E-06
5,0E-09 | 2,5E-08 5,0E-08 1,0E-08 5,0E-08 1,0E-07 5,0E-08 2,5E-07 | 5,0E-07
5,0E-10 | 2,5E-09 5,0E-09 1,0E-09 5,0E-09 1,0E-08 5,0E-09 2,5E-08 | 5,0E-08

¢ B.3.3 u ¢ yuetom npegnonoxeHui, nepeumcnerHbix B B.3.1. Ecnm nogcuctema gatimkoB, Normyeckas nogcmucrema

akeuBaneHtHa PFHg, PFH; wnn PFHeg cooTtBeTcTBEHHO (cMm. B.3.3.1).
BNWSIIOT HA CPEAHIO BEPOSITHOCTb OTKa3a.
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Ta6nuua B.12 — CpegHsas yactoTa onacHblX OTKa30B (B pexume paboTbi BLICOKOW MHTEHCMBHOCTU 3anpocos
BPEMEHU PEeMOHTA 8 4

Ap = 0,5E-07 Ap = 2,5E-07 Ap = 0,5E-06
ApxuTek- DC
Typa B=2% | B=10% | B=20%| B=2% |B=10% |P=20%| P=2% | B=10% | Bp=20%
Bp=1%|Bp=5% |By=10%| Bp=1% | Bp=5% [Bp=10%| Bp=1% | Bp=5% |Bp=10%
1001 0% 5,0E-08 2,5E-07 5,0E-07
(cm.
npume- 60 % 2,0E-08 1,0E-07 2,0E-07
YaHue 2)
90 % 5,0E-09 2,5E-08 5,0E-08
99 % 5,0E-10 2,5E-09 5,0E-09

1002 0% | 1,0E-09 | 5,0E-09 |1,0E-08 | 5,3E-09 | 2,5E-08 |5,0E-08 | 1,1E-08 | 5,1E-08 | 1,0E-07

60 % | 4,0E-10 | 2,0E-09 |4,0E-09 | 2,0E-09 | 1,0E-08 |2,0E-08| 4,2E-09 | 2,0E-08 | 4,0E-08

90 %| 1,0E-10 | 5,0E-10 |1,0E-09 | 5,0E-10 | 2,5E-09 |5,0E-09 | 1,0E-09 | 5,0E-09 | 1,0E-08

9 %[ 1,0E-11 | 5,0E-11 |1,0E-10 | 5,0E-11 | 2,5E-10|5,0E-10| 1,0E-10 | 5,0E-10 | 1,0E-09

2002 0% 1,0E-07 5,0E-07 1,0E-06
(cm.
npume- | 60 % 4,0E-08 2,0E-07 4,0E-07
YyaHue 2)
90 % 1,0E-08 5,0E-08 1,0E-07
99 % 1,0E-09 5,0E-09 1,0E-08

1002D 0% | 1,0E-09 | 5,0E-09 |1,0E-08 | 5,3E-09 | 2,5E-08 |5,0E-08| 1,1E-08 | 5,1E-08 | 1,0E-07
(cm.
npume- | 60 % | 1,6E-09 | 3,2E-09 |5,2E-09 | 8,0E-09 | 1,6E-08 (2,6E-08 | 1,6E-08 | 3,2E-08 | 5,2E-08
yaHue 3)

90 % | 1,9E-09 | 2,3E-09 |2,8E-09 | 9,5E-09 | 1,2E-08 |1,4E-08 | 1,9E-08 | 2,3E-08 | 2,8E-08

99 % | 2,0E-09 | 2,0E-09 |2,1E-09 | 1,0E-08 | 1,0E-08 |1,0E-08 | 2,0E-08 | 2,0E-08 | 2,1E-08

2003 0% | 1,0E-09 | 5,0E-09 |1,0E-08 | 5,8E-09 | 2,6E-08 [5,1E-08 | 1,3E-08 | 5,3E-08 | 1,0E-07

60 % | 4,1E-10 | 2,0E-09 |4,0E-09 | 2,1E-09 | 1,0E-08 (2,0E-08 | 4,5E-09 | 2,0E-08 | 4,0E-08

90 % | 1,0E-10 | 5,0E-10 |1,0E-09 | 5,1E-10 | 2,5E-09 |5,0E-09 | 1,0E-09 | 5,0E-09 | 1,0E-08

9 % | 1,0e-11 | 5,0E-11 |1,0E-10 | 5,0E-11 | 2,5E-10|5,0E-10| 1,0E-10 | 5,0E-10 | 1,0E-09

1003 0% | 1,0E-09 | 5,0E-09 [1,0E-08 | 5,0E-09 | 2,5E-08 |5,0E-08 | 1,0E-08 | 5,0E-08 | 1,0E-07

60 % | 4,0E-10 | 2,0E-09 (4,0E-09 | 2,0E-09 | 1,0E-08 [2,0E-08 | 4,0E-09 | 2,0E-08 | 4,0E-08

90 % | 1,0E-10 | 5,0E-10 |1,0E-09 | 5,0E-10 | 2,5E-09 |5,0E-09 | 1,0E-09 | 5,0E-09 | 1,0E-08

99 %| 1,0E-11 | 5,0E-11 |1,0E-10 | 5,0E-11 | 2,5E-10 |5,0E-10| 1,0E-10 | 5,0E-10 | 1,0E-09

MpumevaHnsa

1 B nacrosawen tabnuue npueeaeHsl Npumeps! 3Havennih PFH ., paccunTanHble no ¢hopmynam B COOTBETCTBUM
WIU MOJICCTEMA UCTIONHUTENbBHBIX 3MIEMEHTOB BXOAUT B COCTAB TOMbKO OAHOW ronocylowen rpynnel, To PFH

2 B HacTosiweit Tabnuue npeanonaraetca, 4to B = 2XB,. Ana apxutekTyp 1001 1 2002 3HaueHWs B 1 Bp He

3 WHTeHcuBHOCTE 6€30MacHbIX OTKA30B NPUHUMAaETCs PaBHOW MHTEHCUBHOCTU OnacHbIX OTKa3oB n K = 0,98.
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¥ C HENPEepbIBHLIM 3aMpPOCOM) AMsl LWECTUMECAYHOIO MHTEPBAra MEX/ay KOHTPOIbHbIMW NPOBEPKaMU W AN CPeaHEero

Ap = 2,5E-06 A, = 0,5E-05 Ap = 2,5E-05

B=2% | B=10% | B=20% B=2% | B=10% | B=20% B=2% | B=10% | B=20%
Bp=1% | Bp=5% | Bp=10% | Bp=1% | Bp=5% | Bp=10% | Bp=1% | Bp=5% [ Bp=10%

2,5E-06 5,0E-06 2,5E-05
1,0E-06 2,0E-06 1,0E-05
2,5E-07 5,0E-07 2,5E-06
2,5E-08 5,0E-08 2,5E-07

7,6E-08 | 2,7E-07 5,2E-07 2,1E-07 5,9E-07 1,1E-06 3,1E-06 4,7E-06 | 6,8E-06

2,4E-08 1,0E-07 2,0E-07 5,7E-08 2,1E-07 4,1E-07 6,3E-07 1,4E-06 | 2,3E-06

5,3E-09 | 2,5E-08 5,0E-08 1,1E-08 5,1E-08 1,0E-07 7,8E-08 2,7E-07 | 5,2E-07

5,0E-10 | 2,5E-09 5,0E-09 1,0E-09 5,0E-09 1,0E-08 5,4E-09 2,5E-08 | 5,0E-08

5,0E-06 1,0E-05 5,0E-05
2,0E-06 4,0E-06 2,0E-05
5,0E-07 1,0E-06 5,0E-06
5,0E-08 1,0E-07 5,0E-07

7,6E-08 | 2,7E-07 5,2E-07 2,1E-07 5,9E-07 1,1E-06 3,1E-06 4,7E-06 | 6,8E-06

8,4E-08 1,6E-07 2,6E-07 1,8E-07 3,3E-07 5,3E-07 1,2E-06 2,0E-06 | 2,9E-06

9,5E-08 1,2E-07 1,4E-07 1,9E-07 2,3E-07 2,8E-07 9,8E-07 1,2E-06 | 1,4E-06

1,0E-07 1,0E-07 1,0E-07 2,0E-07 2,0E-07 2,1E-07 1,0E-06 1,0E-06 | 1,0E-06

1,3E-07 3,2E-07 5,5E-07 4,2E-07 7,7E-07 1,2E-06 8,4E-06 9,2E-06 | 1,0E-05

3,3E-08 1,1E-07 2,1E-07 9,1E-08 2,4E-07 4,4E-07 1,5E-06 2,1E-06 | 2,9E-06

5,8E-09 | 2,6E-08 5,1E-08 1,3E-08 5,3E-08 1,0E-07 1,3E-07 3,2E-07 | 5,6E-07

5,1E-10 | 2,5E-09 5,0E-09 1,0E-09 5,0E-09 1,0E-08 6,1E-09 2,6E-08 | 5,1E-08

5,0E-08 | 2,5E-07 5,0E-07 1,0E-07 5,0E-07 1,0E-06 7,1E-07 2,7E-06 | 5,1E-06

2,0E-08 1,0E-07 2,0E-07 4,0E-08 2,0E-07 4,0E-07 2,1E-07 1,0E-06 | 2,0E-06

5,0E-09 | 2,5E-08 5,0E-08 1,0E-08 5,0E-08 1,0E-07 5,0E-08 2,5E-07 | 5,0E-07

5,0E-10 | 2,5E-09 5,0E-09 1,0E-09 5,0E-09 1,0E-08 5,0E-09 2,5E-08 | 5,0E-08

¢ B.3.3 n ¢ yuetom npegnonoxeHui, nepeumcnerHbix B B.3.1. Ecnm nogcuctema gatimkoB, Normieckas noacucrema
akeusaneHtHa PFHg, PFH; wnn PFHee cootBeTcTBEHHO (M. B.3.3.1).
BNUSIIOT HA CPEAHIOID BEPOSITHOCTL OTKA3a.
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Tabnwuua B.13 — CpeaHan yacTota onacHblXx OTKa30B (B pexuMme paboTbl BLICOKOW MHTEHCMBHOCTW 3arnpocoB
BPEMEHU pemMoHTa 8 Y

ApxuTek- | pe Ap = 0,5E-07 Ap = 2,5E-07 p = 0,5E-06

Typa B=2% | B=10% | B=20%| B=2% | PB=10% | B=20%| B=2% | B=10% | B=20%
Bp=1% | Bp=5% |Bp=10%| Bp=1% | Bp=5% [Bp=10%| Bp=1% | By=5% |Bp=10%

1001 0% 5,0E-08 2,5E-07 5,0E-07
{cm.
npume- 60 % 2,0E-08 1,0E-07 2,0E-07
YaHue 2)
90 % 5,0E-09 2,5E-08 5,0E-08
99 % 5,0E-10 2,5E-09 5,0E-09

1002 0% | 1,0E-09 | 5,0E-09 [1,0E-08 | 5,5E-09 | 2,5E-08 |5,0E-08| 1,2E-08 | 5,2E-08 | 1,0E-07

60 % | 4,0E-10 | 2,0E-09 [4,0E-09 | 2,1E-09 | 1,0E-08 (2,0E-08 | 4,3E-09 | 2,0E-08 | 4,0E-08

90 %| 1,0E-10 | 5,0E-10 |1,0E-09 | 5,1E-10 | 2,5E-09 |5,0E-09 | 1,0E-09 | 5,0E-09 | 1,0E-08

9 %[ 1,0E-11 | 5,0E-11 |1,0E-10 | 5,0E-11 | 2,5E-10|5,0E-10 | 1,0E-10 | 5,0E-10 | 1,0E-09

2002 0% 1,0E-07 5,0E-07 1,0E-06
(cm.
npume- | 60 % 4,0E-08 2,0E-07 4,0E-07
YaHue 2)
90 % 1,0E-08 5,0E-08 1,0E-07
99 % 1,0E-09 5,0E-09 1,0E-08

1002D 0% | 1,0E-09 | 5,0E-09 [1,0E-08 | 5,5E-09 | 2,5E-08 |5,0E-08 | 1,2E-08 | 5,2E-08 | 1,0E-07
(cm.
npume- | 60 % | 1,6E-09 | 3,2E-09 |5,2E-09 | 8,1E-09 | 1,6E-08 |2,6E-08| 1,6E-08 | 3,2E-08 | 5,2E-08
YaHue 3)

90 % | 1,9E-09 | 2,3E-09 |2,8E-09 | 9,5E-09 | 1,2E-08 |1,4E-08 | 1,9E-08 | 2,3E-08 | 2,8E-08

99 % | 2,0E-09 | 2,0E-09 |2,1E-09 | 1,0E-08 | 1,0E-08 |1,0E-08 | 2,0E-08 | 2,0E-08 | 2,1E-08

2003 0% |1,1E-09 | 5,1E-09 [1,0E-08 | 6,6E-09 | 2,6E-08 [5,1E-08 | 1,6E-08 | 5,5E-08 | 1,0E-07

60 % | 4,1E-10 | 2,0E-09 (4,0E-09 | 2,3E-09 | 1,0E-08 [2,0E-08 | 5,0E-09 | 2,1E-08 | 4,1E-08

90 % | 1,0E-10 | 5,0E-10 |1,0E-09 | 5,2E-10 | 2,5E-09 |5,0E-09 | 1,1E-09 | 5,1E-09 | 1,0E-08

99 % | 1,0E-11 | 5,0E-11 |1,0E-10 | 5,0E-11 | 2,5E-10|5,0E-10| 1,0E-10 | 5,0E-10 | 1,0E-09

1003 0% | 1,0E-09 | 5,0E-09 [1,0E-08 | 5,0E-09 | 2,5E-08 |5,0E-08 | 1,0E-08 | 5,0E-08 | 1,0E-07

60 % | 4,0E-10 | 2,0E-09 (4,0E-09 | 2,0E-09 | 1,0E-08 [2,0E-08 | 4,0E-09 | 2,0E-08 | 4,0E-08

90 %| 1,0E-10 | 5,0E-10 [1,0E-09 | 5,0E-10 | 2,5E-09 |5,0E-09 | 1,0E-09 | 5,0E-09 | 1,0E-08

99 %| 1,0E-11 | 5,0E-11 |[1,0E-10 | 5,0E-11 | 2,5E-10 |5,0E-10| 1,0E-10 | 5,0E-10 | 1,0E-09

MpumevaHns

1 B nacrosiwen tabnuue npueBeaeHsl NpUmepbl 3HauveHuii PFH ., paccunTaHHbie No chopmyriam B COOTBETCTBUM
UNK NOACUCTEMA UCTIONHUTENBHBIX 3NEMEHTOB BXOAUT B COCTAB TONbKO OAHOW TONOCYyIoWwen rpynnbi, 1o PFH;

2 B Hactoawen Tabnuue npepnonaraetcs, 4to B = 2xP,. ina apxutektyp 1001 n 2002 aHauenus B u B, He

3 UHTeHeuBHOCTL 6e30nacHbIX OTKA30B NMPUHUMAETCS PaBHOW WHTEHCUBHOCTM OnacHbIX oTkasoB u K = 0,98.
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M C HEeMpepbIBHBIM 3anpocoM) AN OAHOrOAWYHOIO MHTEpBAana Mexay KOHTPONbHbBIMM MPoBEpKamy W Ansi cpegHero

A, = 2,5E-06 A, = 0,5E-05 A, = 2,5E-05
B=2% | B=10% | B=20% B=2% B=10% | P=20% B=2% | B=10% | B=20%
Bp=1% | Bp=5% |[Bp=10% | By=1% | Bp=5% | Bp=10% | Bp=1% | Bp=5% | Bp=10%
2,5E-06 5,0E-06 2,5E-05
1,0E-06 2,0E-06 1,0E-05
2,5E-07 5,0E-07 2,5E-06
2,5E-08 5,0E-08 2,5E-07
1,0E-07 | 2,9E-07 | 54E-07 | 3,1E-07 | 6,8E-07 | 1,1E-06 5,8E-06 | 6,9E-06 | 8,5E-06
2,9E-08 | 1,1E-07 | 2,1E-07 | 7,4E-08 | 2,3E-07 | 4,2E-07 1,1E-06 | 1,7E-06 | 2,6E-06
55E-09 | 2,5E-08 | 50E-08 | 1,2E-08 | 52E-08 | 1,0E-07 1,0E-07 | 3,0E-07 | 54E-07
51E-10 | 2,5E-09 | 5,0E-09 | 1,0E-09 [ 50E-09 | 1,0E-08 5,6E-09 | 2,6E-08 | 5,0E-08
5,0E-06 1,0E-05 5,0E-05
2,0E-06 4,0E-06 2,0E-05
5,0E-07 1,0E-06 5,0E-06
5,0E-08 1,0E-07 5,0E-07
1,0E-07 | 2,9E-07 | 54E-07 | 3,1E-07 | 6,8E-07 | 1,1E-06 5,8E-06 | 6,9E-06 | 8,5E-06
8,9E-08 | 1,7E-07 | 2,7E-07 | 1,9E-07 | 3,5E-07 | 5,4E-07 1,7E-06 | 2,3E-06 | 3,2E-06
9,6E-08 | 1,2E-07 | 1,4E-07 | 1,9E-07 | 2,3E-07 | 2,8E-07 1,0E-06 | 1,2E-06 | 1,4E-06
1,0E-07 | 1,0E-07 | 1,0E-07 | 2,0E-07 | 2,0E-07 | 2,1E-07 1,0E-06 | 1,0E-06 | 1,0E-06
2,1E-07 | 3,8E-07 | 6,1E-07 | 7,3E-07 | 1,0E-06 | 1,4E-06 1,6E 05 | 1,6E-05 | 1,6E-05
4,6E-08 | 1,2E-07 | 2,2E-07 | 1,4E-07 | 2,9E-07 | 4,7E-07 2,8E-06 | 3,2E-06 | 3,8E-06
6,6E-09 | 2,6E-08 | 5,1E-08 | 1,6E-08 | 56E-08 | 1,0E-07 2,1E-07 | 3,9E-07 | 6,2E-07
5,2E-10 | 2,5E-09 | 5,0E-09 | 1,1E-09 | 51E-09 | 1,0E-08 6,9E-09 | 2,7E-08 | 5,1E-08
51E-08 | 2,5E-07 | 5,0E-07 | 1,1E-07 | 51E-07 | 1,0E-06 1,4E-06 | 3,2E-06 | 5,5E-06
2,0E-08 | 1,0E-07 | 2,0E-07 | 4,0E-08 | 20E-07 | 4,0E-07 2,6E-07 | 1,0E-06 | 2,0E-06
5,0E-09 | 2,5E-08 | 5,0E-08 | 1,0E-08 | 50E-08 | 1,0E-07 51E-08 | 2,5E-07 | 5,0E-07
5,0E-10 | 2,5E-09 | 5,0E-09 | 1,0E-09 | 50E-09 | 1,0E-08 5,0E-09 | 2,5E-08 | 5,0E-08

¢ B.3.3 n ¢ yueTom npegnonoxenuii, nepedncnenHbix B B.3.1. Ecnn nogcucrema gartumkoBs, normyeckas noacucrema

akeusanentHa PFHg, PFH, wrv PFHEg cootBeTcTBEHHO (cM. B.3.3.1).
BIMSIIOT Ha CPEJHIO BEPOSITHOCTb OTKa3a.
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8.3.3.4. Npuwep pexuna pabors BHCOKOA WHTEHCHBHOCTH 3aNMpoCcOB UNW B PEKUME C HENpepHBHHN 3anpocon

PaccmoTpum GywKkuun 6esonacHocTh, SNA peanu3daynn kotopod HyxHwa cuctema YNb2 . NycTb nepBOHAYaNnbHuM
BapMHaKT apXxATeKTyps BCedh CucTeNs, NOCTPOCHHUM Ha 0CHOBE NpefsAyLero onsTa, BKAONYAET OfHY TPynny A3 JBYyX
fatynkos ¢ apxutekTypod 1002 Ha BXOfe. Nornyeckas nogcucrenwa paccuwarpusaenoid cucTens npegcrasaner coboi
N3 cuctemy ¢ W36HTOYHOCTLR C apXUTEKTypoih 2003 w ynpasnaeT OFHNWN 3aKpuBawUuh KOWTakTOpoN. ApXuTekTypa
onMCcaKHHod cucTeus npegcTasnena ka pucynke B.25. fnd 3Tof cucTens OLEHNUN 3HayeHUe NpH LECTHHECAYHON
HHTEepBAnNe MeXZY KOHTPONbHNMM npoBepkanw. Tabnauyy B.14—B.16 sagnantca gparmentamn tabanys B.12 g0s co-
OTBETCTBYOUUX JaHHHX Ha pucyHke B.15.

Mopcucrtema gartynkos Jlornyeckasn nogcucrema Mopgcucrema

Tpumwevwanue —Jong fesonacHux oTKasos INg NOJfCHCTENH WCNONHUTENbHEX 3neNenTOB npesuLaeT 60 %.

Pucynok B.15 — ApxurekrTypa CcaCTeNs paccumarpusaenoro npunepa Ang pexuna
BHCOKON WHTEHCHBHOCTYM 3anpocoB AAW pPeKuMa C HeNnpepuBHHN 3anpocod

Ta6nuwuya B.14—Cpefnas yacToTa ONACHHX 0TKa30B ANA NOACUCTENS JAaTYNKOB B PaccCHAaTpUBAaeNON npuuepe
PEXNNA PaboTy BHCOKOHN WHTEHCUBHOCTM 3aNPOCOB AN PeXANA C HenpepuBHu N 3anpocon (LeCTUNECAUHNA HHTEp-
BaJ KOHTPOMbHHX NPOBEPOK W CPefHee BPeus penonta 8u)

XD = 2.5E-06
Apxutektypa DC
P=2% p= 10% P=20 %
PD=1% PD=5% p0 = 10 %
loo02 0% 7.6E-08 2,7E-07 5,2E-07
60 % 2.4E-08 1.0E-07 2,0E-07
90 % 5.3E-09 2.5E-08 5,0E-08
99 % 5.0E-10 2.5E-09 5,0E-09
Tpuwuwevanune —HacrTodsluas Tabnuya npegcrasndget coboilt dparwent Tabnuyy B.12.
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Tabnunua B.15 — CpegHsifa 4acToTa onacHbIX OTKA30B AN NIOMMYECKo NoACUCTEMBI B pacCMaTpuBaeMoM npumvepe
pexvmMa paboTbl BbICOKOW MHTEHCMBHOCTM 3anpOCOB UMM PexvMa C HEMPepbIBHbIM 3anMpoCcOM (LLECTUMECHYHbIN NHTep-
Ban KOHTPOIbHbIX MPOBEPOK U cpedHee BpeMsl pemoHTa 8 )

Ap = 0,5E-05

ApxuTtektypa DC B=2% B=10% B=20%
Bp=1% Bp=5% Bp=10%
2003 0% 4,2E-07 7,7E-07 1,2E-06
60 % 9,1E-08 2,4E-07 4,4E-07
90 % 1,3E-08 5,3E-08 1,0E-07
99 % 1,0E-09 5,0E-09 1,0E-08

Mpumeyanune— Hacroswas tabnuua npegcraenset cobow dparmeHT Tabnuubl B.12.

Tabnwuua B.16 — CpegHsas 4acToTa onacHbIX OTKa30B AN NOACUCTEMbI UCTIONHWUTENbHbIX 31IEMEHTOB B PaccMaTpu-
BaeMoOM Mpumepe pexuma paboTbl BbICOKON MHTEHCMBHOCTM 3aMpOCOB UMK PeXrMMa ¢ HEMpepbIBHbIM 3anpocom (wec-
TUMECSYHBIN MHTEpBan KOHTPOMBHbIX UCMbITaHUIA U CpeaHee Bpemsl pemoHTa 8 4)

ApxuTekTypa DC Ap =0,5E-06
1001 0% 5,0E-07
60 % 2,0E-07
90 % 5,0E-08
99 % 5,0E-09

MpwumedaHune— Hactoswasa tabnuua npegcraensier coboi dparmeHT Tabnuubl B.12.

HanHble Tabnuy B.14—B.16 no3eonsioT nony4uTb cregytowpme 3HaueHus:
- AN NOACUCTEMbI OAaTHYMKOB:

PFHg = 5,2x107ih;

- Ansl NOTNYecKol NoacucTeMbl:

PFH, = 1,0x10-%h;

- Ansl NOACUCTEMb! UCMOJTHUTENBHBIX 3MEMEHTOB!

PFH_ = 5,0x107//h;

cnepoBaTenbHO, Ans PYHKUMK 6e30nacHOCTU:

PFHgys = 5,2x1072 + 1,0x107° + 5,0x10~7 = 1,02x1075/h

= ypoBeHb MONHOTLI Ge3onacHocTu 1.

[ins nepeeoga cucTembl Ha YPOBEHb MOMNHOTEI 6@30MacHOCTY 2 BLIMNOMHAKT OOHO U3 CriedyloWwmx AeACTBUIA;

a) U3MEeHsIIOT TUN U Cnocob YCTAHOBKM BXOAHOIO Aatumka AN yNyyleHUs 3almTbl OT oTkasa no obiiei npuymHe.
Takum obpasom cHmxas aHavenne B ot 20 % ao 10 %, a B, ot 10 % Ao 5 %, nonyyaem:

-7
PFHs = 27x10—,

-9
PFH, =1,0x10—,

-7
PFHge = 50x10—,

PFHgys =77x1077 / h

= ypoBeHb MOMHOTLI Ge3onacHocTu 2;
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b) 3ameHAI0T eAMHCTBEHHOE BLIXOAHOE YCTPOMCTBO ABYMA yCTpoicTBaMu ¢ apxutekTypoin 1002 (B=10%un B,=5 %).

-7
PFH; = 52x10—,

-9
PFH, =1,0x10—,

-8
PFHg = 5,1x 10—,

PFHgys = 57x107" I h

= ypoBeHb NONHOTLHI Ge3onacHocTh 2.

B.4 Nornyecknin nogxopn

B.4.1 O6wune nonoxeHus

Nommueckuin noaxop npeacTaensieT cobol MeToabl, UCNONb3yloWMe NormYeckne PyHKUMKM, KOTOpbIE CBA3BLIBAIOT
OTKa3bl OTAENbHLIX KOMIMOHEHTOB C O6WMM OTKA3oM cucTeMbl. OCHOBHBIMU NOTUHMECKMMU MOAENSIMU, UCMONb3YHIOWMUMN-
CA B HAAEXHOCTH, ABNSIHOTCA ONOK-CXeMbl HAEXHOCTHN, AEPEBbA OTKA30B, OEPEBbS COOLITUIA U NPUYNHHO-CNEACTBEH-
Hble gnarpammsbl. B HacTosileM cTtaHgapTe paccMaTpuBaloTcs TONbKO Nepebie ABa meToaa. Llenblo Bcex aTnx metogos
ABNAETCA NpeacTaBNeHne NOMMYECKoN CTPYKTYpbl CUCTEMbL. TeM HE MeHee B MOQENSAX 3TUX METOAOB He YYUTbIBAETCA ee
noeegeHne Bo BpemeHu. [Mo3ToMy npu NpoBeAEHUM pacHeTOB HeOGX0aAUMO NPOSIBNATL OCTOPOXHOCTL NPU paccMoTpe-
HUWN XapakTepuUCTUK NOBEAEHUSI CUCTEMbI (HaANpuUMep, 3aBUCUMbIX OT BPEMEHU XapaKTepuCTUK TUna Nepuoamnyveckux
KOHTPOMbHBIX NPOBEPOK). [epBbiM WAaroM Ansi NPUMEHEHUS NIOMMYECKUX Moaenen ABnsAeTcs oTaeneHne rpadu-eckoro
NpeacTaBneHns CUCTEMbI OT BbIUMCNEHUIA. ITO GbINO ONUCaHO B npeabiaywem pasgerne, rae bnok-cxema HageXHOCTU
ucnonb3yetca ANA MOAENMpPOBaHUA CTPYKTYPbl CUCTEMbI, @ pacHeTbl Ha ocHoBe moaenen MapkoBa — anst oueHkm PFD
uwnu PFH. Nanee 6yayT paccmarpuBaTbCsli BEPOSITHOCTHBIE pacyeTbl Ana MeTogoB Griok-CXeMmbl HAaOEeXHOCTU U aepesa
OTKa30B.

JaHHbI nogxod OrpaHWyeH Tem, YTO NMoBeAeHUE KOMMNOHEHTOB CHUTAETCH AOCTaTOuMHO HE3aBMCUMMbIM ApYr OT
Apyra.

B.4.2 Mogenb 6noK-cXxeMbl HAQEXHOCTH

PaHee 6bino paccMOTPEHO MHOXECTBO MPUMEPOB GrNOK-CXEMbl HAAEXKHOCTU, HaNpuUMmep, Ha pucyHke B.1 npen-
CTaBneHa nonHas cuctema 6e3onacHoOCTm, COCTosIWAs U3 Tpex ceHcopoB (A, B, C), paboTatowwmx no cxeme 1003, ogHOro
norn4eckoro pelatowero ycrpomnctea (D) n gByx nenonnuteneHbix anemeHToB (E, F), paGoTaowmx no cxeme 1002.

A
E
o—++ B 231 D —=O
F
C

PucyHok B.16 — Bbrok-cxema HageXHOCTU MPOCTON MONMHOW cucTembl 6830MacHoOCTU ¢ gaTymkamm,
OpraHn3oBaHHbIMK MO Cxeme 2003

Ha pucyHke B.16 npeactaBneHa npoctas cuctema 6e30nacHOCTM ¢ gaTtuukamu, paboTarowmmm no cxeme ronoco-
BaHus 2003. OcHOBHOe yAo6CTBO Takoro rpamyeckoro NpeacTaBreHns OGbACHASTCA TPemsl MO3NLUUAMUN: OHO OYEHb
6n13Kko Kk hU3NMYECKON CTPYKType U3y4aemol CUCTEMBI, WMPOKO MUCTONb3YETCH B CPEAE WHXEHEPOB M OHO HarmnsgHo, YTo
yaobHo ansi obcyxaeHus.

OCHOBHOW He#oCTaToK Bnok-Cxembl HAAEeXHOCTU COCTOMT B TOM, YTO 3TOT MeToA B Borblueil cTeneHun ABNSAeTcs
METOAOM MpeAcTaBneHus, Yem MeToaoM aHanusa. Cm. MOK 61508-7, n. C.6.4 u [2].

B.4.3 Mogenn aepeBa OTKa3oB

JlepeBbsl OTKa30B MMEIOT Te Xe CBOMCTBA, YTO U BroK-CXeMbl HAAEKHOCTU, HO B JOMONHEHUE KO BCEMY OHU Npeao-
cTaensioT 3PEKTUBHbLIN AEAYKTUBHBIA (CBEPXY BHU3) METOA aHanu3aa, NoMoralowmi nHxeHepam rno HaaexXHOCTH paspa-
6aTbiBaTb MOAENM LAl 3a WaroM oT cobbITUA BEPXHEro YpoBHS (HEXeNaemMoro UM HegoNycTMMOro) K OTkasam OTAErb-
HbIX KOMIMOHEHTOB.
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PucyHok B.17 — MpocToe fepeso 0TKa30B, 3KBUBANEHTHOE O6nok-cxene, NpegcTaBAennoil Ha pucynke B.1

Pucynok B.17 nokasssaeT JepeBo 0TKa30B, KOTOPOE ABNAETCHA WAEANbHHN aHANOTON ONOK-CXENH HAfekHOCTH,
npefcTaBneH Ol Ha pucynke B.1, HO C yKa3aHHuMM CBEpXYy BHU3 Larawn awanusza (Hanpuuep, oTkas 3/3/N3 cucrens,
CBA3AKHHOMN ¢ 6esonachHoCTbO => 0TKa3 faTyuka => 0Tka3 faTyuka A). B pfepese 0Tka3os anenents, paboTanyne
nocnefoBaTenbHo, coefurens onepatopon «UM», a anewents, paboTanuue napannensho (peannsdyoyne pesep-
BupoBakne), — onepatopon «». Cuw. N3 K 61508-7, nyukty B.6.6.5 41 8.6.6.9 v [4].

B.4.4 Pacuet PFD

B.4.4.1 06umne nonNOKeHUS

bnok-cxewa HafexHocTu W fepeso O0TKA30B NPEACTABAANT OAHO W TO KE M PpacyeTs MOryT O6b6Tb BUNOANKEHS
noxoxun cnocobow. Pucywok 18 nokasuwpaeT HebonNbuoe CXOZCTBO WETOAO0B fepesBa 0TKa30B W OGNOK-CXENH HafexHO-
CTH, KO0TOpPOE OGypfeT mcnonb30BaKHO ANA FENOHCTPAUMW OCHOBHHX NPHHLUNNOB BHYUCAEHNI .

Mpwwevyanuwe — Ha pucynke Kypcuson 0603HayeHny 0TKa3aBune INENEHTH, HEe Kypcuson — pafoTanyue.

Pucynok B.18 — 3KkBUBANEHTHOCTH fepeBa 0TKa30B M GNOK-CXENH HajexHoCcTH

lepeso oTka3os onncusaerca norudeckoi dywkyuei Sf=Dwu (En F), rge Sf— aro otxkas cucrens, aD, E uw F—
0TKa3H OTZENnbHHX KONNOHEHWT. bnok-cxema HafekHocTH onucssaetTcs noruveckoi dywkynei Sw=D1n (Ew F), rge
SW— 3T0 NpaBUNbHO GyHKUMOHUpYBLAA cHcTeNa, aD, Em F—npaBunbhHo GYHKUMOHNDYOLAE OTHRENbHHE KONNOHEH-
To. Torga SFT=HE Sw, a Sfu Sw npegcraBnant a6conuTHO WAEHTHYHYND WHOOpPWALME (T e. ABAANTCA LJyanbHuNK
(BBOWCTBEHHBNN) NOTHYCCKAMN DYHKLUAWN) .
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MmaBHOE NMpefHa3Ha4YeHne gepeBa OTKA30B M BNoK-CXeMbl HaAEXHOCTU COCTOUT B onpedeneHun KombrHauui
OTKa30B pasHbiX KOMMOHEHT, BEAyLWMX K obLwemMy oTKasy cucTembl. OHU Taloke Ha3blBaOTCA MUHUMANBHBIMK CEYEHUAMM,
MOTOMY YTO YKa3blBaloT, [ge «paspesaetcay Gnok-cxema HagexHOCTV, B pesynbTaTe Yero CurHarn, nogaHbli Ha BXog, He
JOCTUrHeT Bbixoga. B gaHHOM crniyvae nveem gBa BUZa CeueHuii: 0aMHOYHLIN oTkas (D) n gBoliHoi oTka3s (E, F).

MpuMeHsi MeTopl TeOpUK BEPOSITHOCTM K JIOTMYECKUM (DYHKLIMSIM, MOXHO HEnocpedCTBEHHO BbIYMCMUTL Bepo-
ATHOCTb OTKa3a paccMaTpuBaeMOon CUCTEMbl Pg,

Py,=P(D)+P(ENF)—P(DNENF),
Ecnn KOMMNOHEHTbI CUCTEMBI He3aBUCUMBbI, TO 3Ta CbOpMyna nMmeetT BUA:
Pst=Pp+ PgPg — PpPg P,

rae P; — oTKasaBLWM /- KOMMOHEHT.

HaHnas cdopmyna fBNsSeTCA HE3AaBUCMMOW OT BPEMEHMN W OTpaXkaeT TONMbKO NOrMHYECcKyto CTPYKTYPY CUCTEMBI.

Takum 06pa3om n Brnok-cxema HaaEeXHOCTU U AepeBO OTKa30B SBMSIOTCS] B OCHOBE CBOEN CTaTUHecKumy, T. €. Moae-
NAMKU, HE3ABUCUMbBIMU OT BPEMEHMN.

Tem He MeHee, ecrnn BEPOATHOCTb OTKa3a Ka)Qoro OTAENbHOrO KOMMOHEHTA B MOMEHT BpPeMeHu { He 3aBucUT ot
TOrO, YTO NPONCXOAUT C APYIVIM KOMINOHEHTOM B MHTepBane [0, {], To ykasaHHas Bbiwe hopmyna ocTaeTcs npaBunbHON B
no6oN MOMEHT BPEMEHU U Mbl MOXEM HanucaTtb:

Pgt () = Pp(f) + P (OPE () — PP (OP£ (D).

AHanuUTVK JOIMKEH MPOBEPVTb, MPUMEHUMbI MU Tpebyemble NPUBNMKEHNs U, HAKOHEL, MOXHO MOMNy4YUTb HEroToB-
HOCTb cuCTeMbl Ug () B KOHKPETHbIA MOMEHT BPeMeHw f:

Ust () = Up(D) + Ug (OUE () — Up(OUg (OUE (0.

3 aToro MOXHO caenatb BbIBOA, YUTO AepeBbsi OTKA30B U BNOK-CXeMbl HAZIEXHOCTU NO3BONSAIOT BLIYUCNNTL MIHO-
BEHHYI0 HEroToBHOCTb Ug (f) 3/3/T3 cuctemsl, cBszaHHOl ¢ 6e3onacHoCTbio, M B cooTBeTcTenn ¢ B.2.2 ganee moxHo
BbIMUCINTD:

PFD,,e(T) = MDT (N = Ug(t)dt.

1h

HaHHbin nogxog MoXeT ObiTb NMPUMEHEH U ANl MMHUMAIbHBIX CEeYEeHWIA:

- OAVHOYHbIN oTka3 (D): PDFP(t) =1 jo Aptdt = ApT/2;

- aBoiHOM oTkaa (E, F): PDFEF (1) =1 j Mg Mg t2dt = hehpt? /3,

B.4.4.2 BbluncneHus, BbINONHAEMbIE AN peanui3aumm MeTogoB AepeBa OTKA30B NN GnoK-CXeMbl HaaeXHOCTU

Onwucannasn soiwe copmyna Ug, (f) = Up(t) + Uz (HUE () — Up(Ug (HUE () aBnseTca yacTHbIM BUAOM TaK HasbiBa-
emon copmynsl lNyankape. bonee obwas cdopmyna, korga Sf = U,C,, rae (C;) npeactaensetr co6on MuHMManbHble
CEYEHUs1 CUCTEMBbI, UMEET BUA;

n n n j- n j-1j-1
Pl UG |= X Plc))- 2 2 Plcinc)+ ¥ T ¥ P(c;nGinCy) -
i-1 j=1 J=1i=1 j=3i=2 k=1

C yBENnyeHnem konuyectea oTaenbHbIX KOMMNOHEHT YNCNO MUHUMANbHbIX cevyeHun pacTteT 3KCNOHeHUWanbHOo.
B atom cniyuae copmyna lNMyaHkape npuBoanuT K KOMOMHATOPHOMY B3PbIBY YWUCNA BbIYUCAAEMbIX SNEMEHTOB, YTO BPYYHYIO
BbINONHUTL HEBO3MOXHO. K cyacTblo, 3T1a npo6ne|v|a aHanu3npoeanacb B Ted4eHMe nocnegHnx copoka net un 6b1nn
€034aHbl MHOTOUMUCIIEHHbIE anropuTMbl ANs BbiNONHeHUA nogobHbix pacyetoB. Ha cerogHs Hanbonee achdeKkTMBHbIE
pa3paboTku OCHOBaHbI Ha Tak HasbiBaeMoW BuHapHow guarpamme pewenuin (Binary Decision Diagrams, BDD), koto-
pasi nony4yeHa n3 passuToro LLIEHHOHOM Pa3nNoOXeHUsa NOrndeckon (yHKUMN.

MHOXECTBO KOMMEPHYECKUX MPOrPaMMHbIX NAaKeTOB, OCHOBAHHbLIX Ha MOAENSX AepeBa OTKa30B, UCMONb3YIOTCA
MHXEeHepaMu Mo HAOEXHOCTU B NOBCEOHEBHOW NPaKTUKe B PA3NUYHbLIX OTPACNsX MPOMbILMEHHOCTH (aTOMHasA, HedTA-
Has, aspoHaBTUKa, aBToMobunecTpoeHme u T. 4.). OHn moryT 6bITe MCNoNb3oBaHbl ANA pacyeTa PFDan, HO aHaNUTUK
AOIMKEH BbiTh 04EHb OCTOPOXHBLIM, MOTOMY YTO HEKOTOPbIE U3 HUX peanusyloT Bbluucrienve PFD, g HEKOPPEKTHO. Oc-
HOBHOW OWIMOKOI ABNAETCA HEMPaBWUIbHOE BblYUCTIEHWE codeTanua PFD, ;. oTaenbHbiX KOMI'IOHeHTOB (kak npasuno,
noryyaembix NPOCTO Kak A1/2) AnA nonyyeHus npegnonaragmoro pesyanaTa ana PFD,, Bcenh cuctembl. Kak 661no
NnoKasaHo Bbllle, pe3ynbTaT OKa3blBaeTCsl HEBEPHbIM U HEKOHCEPBATUBHbLIM.

Bo Bcsakom cnyyae, nporpamMmMHbie nakeTbl, OCHOBaHHbIE HA MeTO4e AepeBa OTKa3oB, MOryT 6bITb NCNONB30BaHbI
ANA BbIMMCIEHNSI MIHOBEHHON HEroToBHOCTU cucTembl Ug (f) nexoas ua MrHOBEHHON HEFrOTOBHOCTU KOMMOHeHTOB U (f).
Mocne sToro MoxeT 6biTh BbIMKUCIEHO cpeaHee 3HaudeHne Ug (f) 3a onpeaeneHHbin nepruos BpeMeHN Ana HaxoxaeHus
PFDan. B 3aBMCKMMOCTM OT UCMONb3YEMOro NporpamMmMHoro obecneveHnst 3To MoxeT ObiTb cAenaHo camMMm Nporpamm-
HbIM MaKETOM WIM WMCNOmb3ysl AOMOMHUTENbHbIE BbIYUCIEHWUS.
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PucyHok B.19 — MrHoBeHHasd HerotoBHocTb U(t) OTAeNbHOro nepuoanuvyeckn NpoBepsAeMOoro 3sieMeHTa
PaHee onucaHHbIi ngeasnbHbIil caydail nokasaH creBa Ha pucyHke B.19:

Uj(t) =X"un £=tno mogynio T.

JTa Tak HasblBaeMas «3ybuyatas» KpuBas yBenuumsaeTcs AWHENHO oT 0 Ao XX u HaumHaeTcs cHoBa ¢ O nocne
MCNbITAHWUA WM PeEMOHTA (KOTOpble CUYMTAKTCHA MITHOBEHHbIMW, T. K. B 3TO Bpema YO He pabortaer).

Korpa B CTpykTypax C pe3epBMpPOBaHMEM WCNOJIb3YHTCA HECKOJIbKO KOMMOHEHTOB, WUCNbITAHUA MOryT UMeTb rpa-
vk, Kak nokaszaHo crnpaBa Ha pucyHke B.19, rae nepBblii MHTepBan NPOBEPKU OTAMYaEeTCs OT APYrux. 3TO He BAMUSET Ha
PFD WM Ha MaKcuMasibHble 3Ha4YeHWs, KOTOopble paBHbl XX/2 U XX B 3TUX Cinyyasax.

KoHeuHO, B HeugeasibHOM criydyae KpvBble MOTyT ObiTb 60n1€e CNOXHbIMU, YeM MOKasaHbl Ha pucyHke B.19. B B.5.2
6yayT AaHbl pPyKOBOAALULME yKa3aHWMa MO MPOeKTMpOoBaHUio 60s1ee TOYHbIX 3y6yaTbiX KPWMBbLIX, HO ANS Leneid gaHHOro
NMyHKTa BW[ KPMBbLIX, NpeAcTaBNeHHbIX Ha pucyHke B.19, BnonHe npuemaem.

Ha pucyHke B.20 npounalocTpupoBaHO NMPUMEHeHWe AaHHOro nogxofa K Heb6ONbLWOMY AepeBy OTKa3oB, Npef-
CTaBNIeHHOMY Ha pucyHke B.18 (Ha pucyHke B.20 DU o3HayaeT Heo6GHapyXeHHble onacHocTun, a CCF— oTkasbl Mo
o6Lei npuunHe). Mbl yNOMUHaANKU, 4TO cucTeMa MMeeT ABa Ay6aupywmx komnoHeHta (E n F) n yto D — obwaa npnymHa
OTKasa 3TUX KOMMOHEHT. [11A BblYMNCNEHUA WUCMONb30BANINCL Cnefylolime 3HaYeHus:

Xw =3,5X10"6/4, T=4380uun 6= 1%.

KoahpmumeHT p 6bin BbiOpaH Tak, YTOObl ObiTb yBepeHHbIM, 4To CCF He npuBanupyeTt B pe3y/ibTUpyOLLEM 3Haye-
HUM PFDgvg, 1 4Tob6bl NOMyYnThb Nydyliee NOHMMaHWe, Kak B faHHOM MmeTtoge Bbluncnsetca PFDavy .
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HeTpyaHO NOHATL, YTO BMA 3yOuaToi KpuBoi Ha Bxogax D, E n F aHanornyeH nesoii Kpueoi Ha pucyHke B.19. CCF (D)
npoBepsieTca KaxAblili pas, korga nposepsetca E unv EE n F npoBepsAlTcs B OJHO M TO Xe BpeMs Kaxible 6 mecsues,
CCF(D) Takxe npoBepsieTcsa Kaxable 6 MecsueB.

Wcnonb3ys oAvH M3 anropMTtMoB, paspaboTaHHbIX Ana BblYWCAEHUA AepeBa OTKa3oB, AOBOSbHO MPOCTO chopmu-
poBaTb 3y6uaTylo KPpUBYHO Ha BbIXOZax Kaxpgoro normyeckoro 6noka. PFDavg BbluMcnseTca nyteM ycpeAHeHus pesyrnbra-
TOB, MOJTYYEHHbIX ANS CO6bLITUA BEPXHEro ypoBHHA. OTO MOXeT OblTb BbINOMHEHO, €CNU WCMNO/1b30BaTb Kak NporpaMMHoe
obecneyveHne meToga, Tak U pacyeT Bpy4yHyw. MonyyeHHoe 3HayveHne ana PFDavwg = 1,4x10-4 B COOTBETCTBMU C HACTOSA-
WMM CTaH4apTOM COOTBETCTBYET YypoBHI YMB 3 ana pexuma paboTbl C HU3KON UHTEHCMBHOCTBLK 3amnpoCoB.

Kak nokaszaHo Ha pucyHke B.20, rpadukn mexay npoBepkamu crnaxusawTtca. [M03TOMY BblYMCAUTbL cpepHee
3HaYeHne Hecs/I0KHO NPU YCNOBUW, YTO OnpefesieH U yyTeH MOMEHT NPOBEPKW.

VHTepecHO OTMeTUTb, YTO eCc/n peann3oBaHO pe3epBMpOBaHMe, TO 3ybyaTble KpuBble COObITUI BEPXHEro YypOBHSA
Mexay npoBepkamMun CTAHOBATCH HENUHEWHbIMU (T. €. UHTEHCMBHOCTb OTKa3a BCeil cucTeMbl 60/blle He ABIAeTCH MocTo-
AHHOI BEeNNYNHON).

Takxe MHTepecHa oueHKka BnMAHWMA Ha PFDavg caBura no BpeMeHW WUchblTaHuii Ay6nMpylowmnx KOMNOHEHT BMEeCTo
nposefieHna MUX B OAHO U TO Xe BpeMs. IDTO MokasaHo Ha pucyHke B.21, rge npoBepku KOMMOHEHTbl F CABWHYTbLI MO
BPEMEHMW OT MPOBEPOK KOMMOHEHTbl E Ha Tpu Mmecsaua.

3TO NpMBOAMT K PAAY BaXHbIX NOCNEACTBUIA:

- CCF Tenepb npoBepsieTcs Kaxfable Tpu Mecaua (T. e. Kaxgblii pas, korga nposBepsnT E v kaxablli pas, korga
nposepsatoT E). HacToTa KOHTPO/IbHbLIX UCNbITAHUIA B ABa pa3a Bbllle, YeM B NpeAblaylemM cnydvae.

- 3y6uatblii rpaduk cobbITUA BEpPXHEr0 YPOBHS TakXe UMeeT 4acTOTy KOHTPOJ/IbHbIX NMPOBEPOK B ABa pasa Bbllle,
YyeM paHblue.

- 3ybuaTtblii rpaduk MMeeT MeHbluMe OTKTOHEHWS OTHOCUTE/IbHO CPefHEero 3HayeHus No CpaBHEHWIO C npeablay-
LWKMM cnyyaem.

- PFDCivy CHM3UNOCb A0 3HayeHusa 8,3x10-5: c 3Toii HOBON NONUTUKOW NpoBepku cuctema gocturna YMNbB4.

Ecnv npoBepkn CMelleHbl OTHOCUTENIbHO APYr Apyra v peann3oBaHbl KOPPEKTHble Mpoueaypbl, TO 3TO YyBEIUYUT
BEPOATHOCTb O6HapyxeHnss CCF un asnsetcsa 3 eKkTUBHbIM MeTogoM yMeHbleHns CCE gna cuctem, paboTtawwmx B
pexnme HWU3KOIM WMHTEHCUBHOCTWM 3anpocoB. 3TO NO3BOAUIO yNy4dywnTb 3HadveHne YMNB ¢ YMNB3 go YMNB4 (ana oTka3oB
annapaTHbIX CPeACcTB M MpW YyCNOBUMK, YTO BbIMOJIHEHbLI Apyrue Tpeb6oBaHna M3IK 61508).
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PucyHok B.22 npepctaBnseTt 3ybuyaTyio KpUBYHO, MOJSIYYEHHYK NpW nocsiegoBatesibHOM fo6aBneHnn K cucteme,
CMOAennpoBaHHOW Ha pucyHke B.20, anemeHTa G (XDU= 7x10-9/4 npu OTCYTCTBMM NpPOBEPOK) M 3anemeHTal/-/ (Xw =
= 4x 10™4 C KOHTPO/NIbHbIMW MPOBEPKaMW KaxAable ABa roga).

PucyHok B.22 — Tpumep KOMMNEKCHOro wabsoHa npoBepku

BnnaHne Hukorpa He nposepsieMoro asemeHTa G gsoskoe: PFD(t) Hukorga He npuMeT HysieBOe 3HadvyeHue, ecnu
NpoBepKN MPOBOAATCA KaxAable ABa rojga u 3HavyeHve PFDavg HenpepbiBHO Bo3pacTaeT (Y4epHble TOYKM COOTBETCTBYHOT
PFDavg B TeuyeHune nepvoga, OrpaHUYEHHOro COOTBETCTBYIOLWEN MYHKTUPHOW NMHUENR).

Jaxe ecnu npocTteiwune 3ybyaTble KpuBble (Kak, Hanpumep, nokasaHbl Ha pucyHke B.19) 4OBONLHO MPOCThI,
pe3ynbTatbl A/ COObITUSA BEPXHEro YPOBHSA MOTYT ObiTb JOBOJ/IbHO C/IOXHbLIMW, HO 3TO He 3aTpyAHSAeT NpuMeHeHue
MeToga.

Llenb HacTosIWero nyHKTa 3akniyaeTcs TOMbKO B AEMOHCTpauun npuHumMna pacyeTta ¢ UCNosib30BaHNEM flormyec-
Knx mogeneii. B.5.2, oTHoCAWMIACA K MapKOBCKOMY NOAXOAYy, COAEPXUT psf PyKOBOASALWMX ykasaHuii no cosgaHuio 6onee
CNOXHbIX BXOAHbIX 3y6uaTbiX KPUBbLIX ANA 3/1EMEHTapPHbIX KOMMOHEHT.

MOXHO cpenaTb BbiBO4 O TOM, YTO €C/AN OTAE/IbHbIE KOMMOHEHTblI ABAAKTCSH OTHOCUTENIbHO HE3aBUCUMbIMU, TO
HeT npo6nem npu BbluncneHun PFDavg gna 9/3/M3 cuctembl, CBA3aHHOW C 6€30MacHOCTbI0, C MOMOLLbI Klaccuyeckux
nornyeckux MetogoB. C TeopeTUYecKkoW TOYKM 3peHWs 3TO He Tak MPOCTO, W aHa/UTUK, NPOBOAALWMIA UccnefoBaHue,
[ONXEeH MMeTb rnybokme 3HaHWA O BEPOATHOCTHbIX MeTogax, 4To6bl BbIABUTb WM OTK/JOHUTbL MHOr4a BCTpevaklmecs
HeKkoppekTHble 3HavyeHus PFDavg. MNpy ycnoBuUW BbINOMHEHUA 3TUX Mep NPefOoCTOPOXHOCTU MOXeT ObiTb MCMOJIb30BaH
n060i NporpaMmHbliA NakeT ANA pacyeTa fepeBbeB 0OTKa30B.

Ona pacyetoB PFFI Takke MoryT 6biTb MCNO/Ib30BaHbl /IOTMYECKME METOAbl, HO WX TeopeTuyeckoe 060CHOBaHMe
BbIXOAMUT 3a paMKu LAaHHOIo MPUIOXKEeHNs.

B.5 MoaxoAabl, OCHOBAHHbIE HA MOAENAX COCTOAHMI/NepexonoB

B.5.1 OCHOBHble NONOXeEHUA

Nornyeckne mMogenn B OCHOBHOM He 3aBUCAT OT BPeMEHW U BBeAEeHWe MOHATUA BPEeMEHU BO3MOXHO TONbKO B
HEKOTOpbIX 0CO6bIX cnyyasax. OHW A0BOJIbHO MCKYCCTBEHHbI W, UTOObl M3b6exartb OWMOOK, TPebylT Xopowero 3HaHuUSA
BEPOATHOCTHbIX MeTOA0B. M0O3TOMY B TakuMx ciny4vyasx MOryT 6biTb MCNOMb30BaHbl Apyrue BEPOATHOCTHblE MOAEeNun, AnHa-
Muyeckme no npupoge. B o6nactn HafeXHOCTU OHM OCHOBaHbl Ha clnejywouwem yHAamMeHTa/llbHOM noaxode, COCToA-
LeM MX ABYX 3Tanos:

- onpejeneHne BCeX COCTOAHWUIA CUCTEMbl Ha 3Tane M3y4yeHus:;

- aHanM3 nepexonoB CUCTEMblI U3 COCTOSHUA B COCTOSIHME B COOTBETCTBUM C MPOUCXOAALLMMU COBLITUAMU U Ha
NPOTSXEHUN UX CYLLECTBOBaHUSA.

VIMEHHO MO3TOMY OHW HaxXOASATCA B KaTeropuu mogeneli cOCTOSIHWA-Nepexonos.

OCHOBHOI Noaxof COCTOUT B MOCTPOEHMM ANA M3yvyaeMoill cucTeMbl HEKOTOPO MoLenu nosefeHus aBTomarta C
BO3HMKAKLWMMN COOLITUAMM (OTKa3aMu, PEMOHTaMW, WUCAbITAaHUAMM W T. 4.). B HacToswem cTaHgapTe cuuTaeTcs, 4To
3/3/M3 cucrtembl, cBA3aHHble C 6€30MacHOCTbIO, UMEIKT TO/IbKO AUCKPETHble COCTOSAHWA. [laHHble MoAenu ABNAITCA
AVHaAMVWYeCKUMM NOo CBOE mMpupofe ¥ MOryT ObiT peasn3oBaHbl pas/iMyHbIMKM cnocobamu: rpadpuyeckum npegcraBneHu-
eM, cneunanbHbiM POPMasbHbIM SI3bIKOM WM YHUBEPCasbHbIM S3bIKOM MPOrpaMMupoBaHus. B AaHHOM MpPUIOXKEHWU
npeacTaB/ieHbl ABa U3 HUX, KOTOPble CYLLEeCTBEHHO pas3/imyaloTcs, HO AOMOMHAKT Apyr Apyra:

- mogenb MapkoBa, koTopas paspaboTaHa B caMOM Hauvasne npowwnoro seka. OHa xopowo nsyyeHa n obpabartbiBa-
eTcA aHaUTUYecKu;
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- ceTb lNeTpn, koTopasa 6bi1a paspaboTaHa B 60-x rogax. OHa MeHee M3BecTHa (HO Bce 60/blue 1 6oNnblie UCNOoSb-
3yeTcsa M3-3a ee rmbkoCcTu) M NPpUMEHSeTCA COBMECTHO C MoAenupoBaHnem meTtogoM MoHTe-Kapno.

Ob6a cnocoba ocHOBaHbl Ha rpadMyeckom npeacTtaBfeHUMN, YTO OYeHb YAOOHO nosb3oBatensam. [pyrue metogpl
OCHOBbIBAKTCA Ha Mojenax, nexawmnmx B OCHoOBe ('.bOpMaJ'IbeIX 3blKOB, 4TO 6y,qu KpaTKoO paCcCMOTPEHO B KOHUEe AaHHOro
pasgena.

B.5.2 NMNogxon MapkoBa

B.5.2.1 TMpuHumn mopennposaHus

MapkoBCkuii noaxofn SIBNAETCA CaMbiM W3BECTHbIM K3 BCEX AMHAMMWYECKMX MOAXOA0B B 06MacTU HaAEXHOCTW.
MapKoBCK/Me npouecchbl pasfensTcsa Ha rOMOreHHble (MM OLHOPOAHbIE NPOLecChbl, B KOTOPbIX BCE MHTEHCUBHOCTU
nepexofoB ABMAATCA NOCTOAHHLIMW BENNYMHAMM) M Npoyne (NonymapkoBckue npouecchl). T. K. byayliee romMoreHHoro
npouecca MapkoBa He 3aBWCUT OT €ro MPOLIOro, TO BbINOJ/IHAEMbIE aHANUTUYECKNEe BbIYNCAEHUA ABNAKTCA OTHOCU-
TeNbHO npocTbiMU. [na 60nee C/IOXHOro, NOJiyMapkoBCKOro npouecca MOXeT ObiTb MCMNO/Mb30BaH MeToh MoAenuposa-
HMA MoHTe-Kapno. HacTosAwmin ctaHgapT paccMaTpuBaeT TO/IbKO FTOMOFEHHble MPOLEecChbl M ANS YNPOLWEHUA TEePMUH
«MapKOBCK/ME NpPOLEeCcChbi» UCMONb3YeTCsd MMEHHO B 3TOM cMbicne (cm. M3K 61508-7, n. C.6.4 wn [5]).

OcHoBHas 6asoBas dopmyna AN MapKOBCKUX NpoL,eccoB

f \
Pi(t +dt) = X Pk(t)hidt+P)(t) 1- X a* dt ,
k*i AT KH

J

roe Xk — WHTEHCMBHOCTb nepexofa (T. . YacToTa OTKa30B WM PEMOHTOB) M3 COCTOAHUS / B COCTOAAHUE K. [MOHSITHO, 4TO
BEPOATHOCTb HaX0XAeHUA B COCTOAHUN /| B MOMEHT BpemMeHun t+dt aBnseTca BEpPOATHOCTbIO Nnepexofa K COCTOAHUIO K
(ecnn opyruMm cocTosiHUMEM SIBASIETCA K) WM BEPOSITHOCTbIO NpebbiBaHUSA B COCTOSIHUM / (ECAIM cUCTEMA YXe HaxoauTcs B
3TOM COCTOSIHWM) Ha MNPOTSXKEHUU BpeMeHu c t no t+dt.

M3 ABYX KOMMNOHEHT

CyuiecTByeT TecHasi CBfi3b MexAy (DOPMY/oi, ykasaHHOl Bbllle, U rpachuyeckum npeacTaBNeHUEM Ha PUCYH-
ke B.23, kOTOpoe MOAenupyeT CUCTEMY, COCTOSLLYH W3 ABYX KOMMOHEHT C OAHON KOMaHAOW peMoHTa (KOMMOHEHT A
nMeeT 60NbLUNIA NPUOPUTET HA PEMOHT) U obLieil NpuynHOl oTkasa. Ha gaHHOM pucyHke A o603HayaeT, YTO KOMMOHEHT
A — B paboyem cOCTOSIHUU, A — B COCTOSIHMM OTKasa. Tak kak Heo6XxoAMMO yuuTbiBaTb BPEMsS 0GHapyXeHus, aa u Ha
pucyHke B.23 aBNAOTCA YacTOTaMu BOCCTAHOB/IEHUA KOMMNOHEHTOB (T. e. ga= VMTTRa u Wb =MMTTRD).

HanpvmMep, BEpPOSAATHOCTb HaXO0XAEHUs B COCTOSHUM 4 NPOCTO BblYUCAAETCS MO crnegyowein copmyne

P4(f+ N) = [P,(t)Kcf + P2(t) (K + Kef)+ P3(t) (K + Kcé dt+ P4(t) (1 - \Ladt).

Uto npmBoauT K AnddepeHunansHoMy ypaBHEHUIO B BEKTOPHOW hopme
dP(t)l dt = [M]P(t), KOTOpOe YyC/NOBHO pa3peLlinMo:

P(t) = et[M]P(0),

roe M — maTtpuua MapkoBa, cogepxalias 4yactoTbl nepexofos, a P(0) — BeKTop HauaslbHbIX YCI0BUii (06bIYHO BEKTOP-

cTon6ey ¢ 1 ANs HayanbHOTO COCTOSIHUS U O ANA OCTaNbHbIX).
[laxe ecnu 3KCNoOHeHTa MaTpuubl MMeeT He TOYHO TakuMe e CBOICTBA, Kak 06bluHas 3KCMOHEHTa, TO MOXHO
3anucaTb:

P(t) = e(t* MM eM[M]P(0) = e{t- n)[M]P(t1).

DT0 nokasblBaeT 6a30BOe CBOWCTBO MAapKOBCKMX NMPOLECCOB: 3HAHME BEPOATHOCTEW COCTOSHWIA B 3afaHHbli MO-
MEHT BpeMeHun £l ecTb CyMMa 3HaHW Bcex Npeabigywmx M 3TOro AOCTATOYHO AN BbIYUC/IEHWS MOBEAEHUA CUCTEMbI
nocne MomeHTa BpeMeHu £1. 3TO O4YeHb Mone3Ho Ans BbluucneHusa PFD.

52



FOCT P M3K 61508-6— 2012

[ns pelweHns ykasaHHbIX YpaBHEHWI yxe faBHO 6blan paspaboTaHbl 3dEKTUBHbIE aNropuTMbl U peasin3oBaHbl
B NporpaMMHbIX naketax. Mo3aToMy npy WCMosb30BaHWW [aHHOr0 Nnoaxofa aHauTUK MOXeT TOJIbKO CTPOWUTb Modenu w
He BHUKaTb B /ieXallyld B OCHOBE MaTemaTtuky, XOTs B /II060M cnyvae OH A0/KeH MOoHMMaTb, N0 KpaiHeil mepe TO, 4TO
npefcTaBfeHo B AaHHOM MNPUIOXKEHUN.

PucyHok B.24 nokasbiBaeT npuHuun pacdeta PFD.

Pacuetbl PFD oTHocATCA K 9/3/M3 cuctemam, CBA3aHHbIM C 6€30MacHOCTbIo, paboTallmnm B pexume paboTbl C
HU3KON WHTEHCUBHOCTbLIO 3aMpoCcoB U C Nepuouyveckumu (KOHTPO/IbHbIMK) npoBepkamu. Onsa nofo6HbIX CUCTEM pe-
MOHTbI HaYMHAKTCA TO/MIbKO MOC/e NpoBeAeHUs NPOBepoK. MOMEHTbI BbIMO/IHEHWA NPOBEPOK SABASAKTCA OCOObIMW TOY-
KaMn Ha BpPEMEHHOW Ocu, HO MHOrodhasHblli Noaxos MapkoBa MOXET OblTb MCMOMNb30BaH AN1A PeLleHus 3To Npobaembl.

Hanpumep, B NpocToii cucTeMe MNpPouM3BOAMTCA Mepuofuyeckas NpPoBepKa OAHOr0 KOMMOHEHTa, MMEKLEero Tpu
COCTOSIHMS, KaK NnokasaHO Ha pucyHke B.24: pabouee, HeoGHapy>XeHHbIW onacHblii oTka3 (DU) u pemoHT (R).

Ero nosegeHve mexay MCnbITaHUAMU MOLENVPYETCA MApKOBCKUM MPOLLECCOM, MOKa3aHHbIM CBEPXY Ha pucyHke B.24:
OH MOXeT oTkazaTb (W -> DU) unm 6biTb B peMoHTe (R -> W). Tak Kak pEMOHT HE MOXEeT HayaTbCsi BO BpPEMSI UHTepBana
NpoBepKn, TO HeT u nepexoga oT DU k R. BBugy T0ro, 4to AnarHoctuka oTkasa Mpov3BOAUTCA MOC/e nepexoga B COCTO-
AHMe R, A SIBNSIeTCS 4acTOTOW peMoHTa KoMnoHeHTa (T. e. u = MMRT) Ha pucyHke B.24.

Korga ucnbiTaHue yxe npoBefeHo (CM. maTpuuy CBS3eil Ha pUcCyHke B.24), HauMHaeTCs PEeMOHT, ec/in npousoLlen
oTka3 (DU -> R), nan KOMMNOHEHT npogo/hkaeT paboTarb, €C/in OH HaxoAMTCA B HOPMaslbHO (DYHKLMOHUPYHOLWEM COCTO-
AHMM (W -> W) 1 B COBCEM YX TMNOTETUYECKON CUTyauun, Korga PeMOHT, KOTOPbIA Hadvancsa elle nocrne npeablayliei
NnpoBepKY, ele He 3aBeplunnacsa u npogomkaetcs (R -> R). Matpuua csaseil [L] MoxeT 6bITb MCNOMb30BaHa ANA BblUMC-
NIeHNA HayanbHbIX YCNOBUIA B Hayasne COCTOAHMA /+1 M3 BEpPOSATHOCTElN COCTOSHWIA B KOHLUE cOCTosiHuS /. B pesynbTate
nonyyaem criefyrouiee ypaBHeHue:

~Pd u (0) "0 0 1 pdu 00
Pw(o)y T 0 1 0 pyix 6 = 1P
PR() o1 ° 0t erm

3ameHa P;(T) ero sHadeHWeMm MpUBOAMT YpaBHEHWE K PEKKYPEHTHOMY BuAy, UTO MO3BOJISET BbIUMC/UTL Hauyasib-

Hble YCNOBNA B Hayasie KaXKaoro npoBepoyvyHOro MHTepsasna:

(0) = [LUe*Mp,(0).

JaHHoe BblpaXeHMe MOXET ObiTb WCMOMb30BAHO A/1S BbIYNC/IEHUS BEPOSITHOCTEN B M0G0 MOMEHT BpPEMEHM
f=/T+ Hanpumep, Bo BpeMsl TECTOBOrO MHTepBasa / nosyyaeTcs creayiollee BbipaxeHue

P(t) =P, (Q =e M ” (0), (/- )T<f<h, C=fmod x

53



FOCT P M3K 61508-6—2012

MonyunTb 3HaYeHUe MrHOBEHHOl HeAOCTYNMHOCTY MOXHO MyTeM MNPOCTOro CyMMUPOBAaHWUSI BEPOSITHOCTEW COCTOS-
HWIA, Korga cuctema HepocTynHa. [Ns BblpaXeHWs MIHOBEHHOW HefOCTYNMHOCTU MOMe3eH fiMHelHblii BekTop (gk)\

T = iqg kPK(t),
K=1

roe gk = 1 o3HavaeT, 4TO cucTeMa HefoCTyrnHa B COCTOSHUM K, nHadve gk = O.

[na npoctoin mogenu nony4vaetcsa BblpaxeHne PFD(t) = U(t) = PDU(t) + PR(t) n 3ybuaTas kpuBas BbIrNsguT, Kak Ha
pucyHke B.25.

PFD BbIYMCNAETCS ONMCaHHbIM paHee cnocobom yepe3s MDT, 4TO fierko NOMAy4YUTb U3 CPefHEero y4YTeHHOro
BpemeHn (MCT), npoBeAEHHOI0 CUCTEMOWN B 3TUX COCTOSHUSAX

MCT k) = fOp(r)dt.

Kak n gna P(f), cyuwecTBylT 3appeKkTUBHbIE anropuTMbl AN BbIYUCNEHNS 3TOr0 MHTerpana Ha otpeske [0, 7] u

OKOH4YaTesnbHO nosydyaem: PFDavg(T) = yl)z f}zi(?/qw CTk(T).

PFD(t)

PucyHok B.25 — 3y6uyartan kpuasi, Nosy4eHHas C MOMOLbHO
MHOrogasHoro MapkoBCKOro nogxoga

MpuMeHss faHHylo YOpMy/ny K MOAenM, NnokasaHHOW Ha pucyHke B.24, nonyyaem:
PFDavg(T) = 1 MCTDU(T) + MCTR{T)\

M3 chopmynbl MOXHO ybpaTb nepsoe cnaraemoe, ecnn YO Obl1 BbIKNHOYEH B MOMEHT PEMOHTA.
UepHasi Touka Ha pucyHke B.25 — 3to PFDa® 3yb6uyaToil KpvBOl A1 BCEro nepuoga BblYMCNEHWIA.

PucyHok B.26 — [MpunbnmxeHHass mMapKkoBCKasst MoAenb

Heo6xo4yMO OTMETWUTb, YTO YyKas3aHHble Bblle BbIYUC/EHUSA OObIYHO MPOM3BOAATCA C UCNO/Ib30BaHMEM MpU6un-
)XEHHOI MapKOBCKOI Mogenu, nokasaHHOW Ha pucyHke B.26, rge coctosiima DU u R cBsA3aHbl U rge x/2 (1. e. cpegHee
BpeMS [0 O6HapyXeHuWs oTKasa) MCMO/b3yeTCs Kak 3KBMBA/NEHT BPEMEHW BOCCTAHOB/IEHUA. DTO BEPHO, €C/NU TOJIbKO
ypaBHeHne MapkoBa 6bl/10 peLeHo paHee APYrMM METOAOM B LENAX HaxOoXAeHWs AaHHOro paBeHcTBa. [MpubnumxeHune
NPUMEHNMO, TOMbKO €CN BPeMS PEMOHTa He3HauuTeflbHO. DTOT MEeTO[ MOXEeT BCTPeTUTb 6osblune 3aTpyaHeHus Ans
60/bLUNX C/IOXHbIX CUCTEM.

MpocTtas Mofenb, nokasaHHas Ha pUCYHKe B.24, MoxeT ObITb JIErKO yCOBEpLUEHCTBOBaHAa AN 60/iee peasibHbIX
KOMMOHEHTOB. Ha pucyHke B.27 maTpuua cBA3W MOAENNPYET KOMMOHEHT, KOTOPbIA Kak C BEPOATHOCTbIO Y MOXET OKa-
3aTbCs B COCTOAHUM OTKasa Npu 3anpoce (TO ecTb peasibHbll O0TKa3 Npu 3anpoce), Tak U ¢ BEPOSATHOCTbIO O MOXeT
oKasaTbCs, UYTO OTKa3 He 6bln O6HapyxeH npu nposepke (BCneacTBMe OWMOKN YesoBeKa).

Bug 3ybuatoli KpvBOM WM3MEHUNCH, W CKayku, Habnwgaemble AN KaXAoW NMpPOBEPKW, COOTBETCTBYIOT BEPOSATHOCTMU
oTkasza Y. M onaTe yepHas Toyka npefcrtasnseT coboit PFDgwy .
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PucyHok B.27 — BnusHue Ha oTKasbl camoro sanpoca

Korga (pe3epBHblil) KOMNOHEHT OTK/IHOYEH A/s NMPOBEPKU, OH CTAHOBMTCSH HEAOCTYMNHbIM BO BPEMS BCEro NpoBeje-
HUSI UCMbITAHWS W 3TO BAUSET Ha ero PFDavg. Takum 06pa3oM, fO/MKHA 6biTb yUTeHa NPOAO/IKUTENbHOCTL UCAbITAHUS K
M BBEfleHa A0MNoSHUTEeNbHaA hasza Mexay NPOBEPOUHbLIMM MHTEepBanamu. ITO NOKa3aHO Ha pucyHke B.28, rge cocTtos-
HMA R u W cmogenupoBaHbl B faHHOI hase TOMbKO pagu MOSHOTbI KapTWHbI.

B paHHON MapKOBCKOM Mogenu cuctema HedocTynHa B cocTossHMAX R, DU n Tst. 3TO HECKONbKO C/IOXHEee, Yem
paHblle, HO MPUHLMN pacyeToB OCTasiCA TOYHO Takum Xe. lNoBefeHWe 3y64aToil KpMBOW nNokasaHO Ha pucyHke B.28
crnpaBa — cucTeMa HegoCTynHa BO BpPeMs NMPOBEPOK M 3TO MOXET ObiTb OCHOBHbIM BkIafom B PFDavg.

Ha npegbigyuwiem MapkoBCKOM rpadpe paccmartpuBasvCb TO/IbKO ONacHble HeoOHapyXeHHble 0TKa3sbl, HO onac-
Hble OGHapyXXeHHble OTKasbl TOXe MOryT 6biTb npeAcTaBfieHbl. OTAnYMEe B TOM, YTO PEMOHT HauyMHaeTCA TOYHO B TOT
MOMEHT, KaK Mnoka3aHo Ha pucyHke B.29. Takum obpasom, — 9TO WHTEHCMBHOCTb BOCCTAHOB/IEHUS KOMMOHEHTA
(4DD = MMTTR), a \iDU— MuHTeHCMBHOCTb peMoHTa (Aw = VMRT).

B cnyyae Heo6XxoAMMOCTM [O/MKHbI ObITb OTPaXKeHbl M 6e3onacHble 0TKasbl, HO B JJ@HHOM criy4yae AN NpocToThl
3TO He fJenaetcs.

OcHoBHasa npobrnema ¢ MapKOBCKMMU rpacdhamMu B TOM, YTO KO/IMYECTBO COCTOSIHUIA pacTeT 3KCMOHEHLManbHO npu
yBe/IMYEHUN KOMYecTBa KOMMOHEHTOB M3y4YaeMmoi cucTeMbl. Tak YTO MOCTPOeHMe MapKOBCKMX rpachoB M npoBegeHune
yKasaHHbIX Bbllle pacyeToB BPYYHYIO 6e3 cepbe3HOro npubnmxeHus ovyeHb ObICTPO CTAHOBUTCA HEBbINOSHUMbIM.

Ncnonb3oBaHne ahpeKTUBHBIX NPOrpaMMHbIX MakeToB A1 MapKOBCKWX MoOAenei nomoraeTt CnpaBUTbCA CO C/IOX-
HOCTSAIMW BbluMcneHuin. CyliecTByeT OrpOMHOE KOMIMYECTBO AOCTYMHbIX NMakeToB, AaXe eC/M OHUM He 06s3aTeNbHO Henoc-
pencTBEHHO MPUMEHUMbl AN BbluucneHnin PFDavg: 601bIVHCTBO M3 HUX MpefHa3HauvyeHbl AN BblYUC/IEHUS MIHOBEH-
HOW HeAOCTYNHOCTW, HO TOMIbKO HEKOTOPble W3 HUX BbIYUCAAIT CpefHee HakoMNJeHHOe BPeMs HaxoXAeHWs CucTeMbl B
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KOHKPETHbIX COCTOSIHUAX, U TO/IbKO eAMHULbI NO3BOST NPO3BOAUTL MHOTO(hasHoe MOoAenupoBaHue. B nw6om cryvae
UX He TakK C/IOXHO afanTupoBaTtb A1s BbluncieHusa PFDgvg.

MapKkoBcKkuin rpad MaTpuua cBszeii

PucyHok B.29 — MHorocasHas mogens MapkoBa ¢ oTkasamu DD n DU

UTo Kacaetcs camoro MOAenMpoBaHus, ecnn 3aBUCUMOCTU MeXAy KOMMOHeHTamu cnabble, MapKoBCKWUI W nOru-
Yyeckuini nogxodbl MOryT 6biTb 06beAUHEHbI:

- MapkoBckas Mofeflb MOXeT 6blTb MCMO/b30BaHa AN YCTAHOB/EHUA MIHOBEHHOW HeAOCTYNHOCTU ANS KaX[oro
13 KOMMOHEHTOB;

- AepeBbsa 0TKa30B WAM 6/10K-CXeMbl HAAEXHOCTW UCNOMb3YKTCA ANA 06befMHEHUS OTAENbHbIX HeAOCTYMNHOCTel
0151 BblYMCNEHUA MTHOBEHHOI HegocTynHocTn PFD(t) Bceilt cuctemsl;

- PFDavg nonyyaeTtca nytem ycpegHeHua PFED(t).

Takoi nogxop onucaH B B.4 n 3yb6uaTble KpuBble, NOoA0OHbIE TEM, YTO NokKa3aHbl Ha pucyHkax B.25, B.27 n B.28,
MOTYT 6bITb MCMO/Ib30BaHbl KaK BXOAHblE AaHHble A1 [epeBbeB OTKa30B.

Ecnn 3aBUCMMOCTAMU MexAy KOMMNOHEHTaMu Henb3a npeHebpeyb, TO MOXHO BOCMONb30BaThbCHA KakMM-1n60
WHCTPYMEHTOM [/19 aBTOMaTMYeCKOro nocTpoeHMs MapKoBCKOro rpadgpa. OHM OCHOBbLIBAKOTCA Ha Mofensax 6osiee BbICO-
KOro ypOBHSl, YeM MapkoBckue (Hanpumep, cetn lMeTpu unm copMasnbHbliii A3bIK). M3-3a KOMOGUHATOPHOrO B3pbiBa 4Yucna
COCTOSIHWUIA OHW BCE PaBHO MOTYT CTOJIKHYTbCSA C TPYAHOCTAMMU.

O6beAuHeHHbI Noaxon oyeHb adhhekTBeH ANA MOAENUPOBAHUSA CNOXHbIX CUCTEM.
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Cuctema, cmogenvpoBaHHasa Ha pucyHke B.30, coCcTOUT M3 TPpexX KOMMOHEHTOB, MPOBEPSAEMbIX B O4HO W TO Xe
Bpems 1 paboTawowmx no cxeme 2003. Korga oTka3 obHapyXeH, normka meHsietcs ¢ 2003 Ha 1002, T. k. nornka l1loo2
nydiwe, yem 2003 C TOYKM 3peEHUA 6e30MacHOCTM (HO XYXe C TOUKM 3PEeHUs JIOXHOIo oTkKasa). M ToNbKo B criydyae o6Hapy-
XXEHUA BTOPOro oTkasa [AO0J/DKEeH NPOM30MTM PEMOHT, KOTOPbIA BkAoYaeT B cebs 3aMeHy BCeX TPeX 3/IEMEHTOB Ha HOBble.
3TO BHOCWUT CUCTEMHblE OrpaHUMYeHusl, MO3TOMY HEBO3MOXHO MOCTPOWUTbL MOBeAEeHWe Bceli CUCTeMbl MPOCTbIM 06bean-
HEeHVeM noBefeHUA He3aBUCUMMbIX KOMMOHEHTOB.

B.5.2.2 MpuHunn pacuyeta PFH

Takoin e TN MynbTU(Pa3HOro MapKOBCKOrO MOAE/IMPOBaHUA MOXET OblTb MCNOMb30BaH AnsA pacueta PFH ans
DU oTka30B, 06HapyXeHHbIX KOHTPO/IbHbIMU MpoBepkamMun. B uenax ynpouweHus 6yaeT nokasaH TObKO NPUHUMM BblYKC-
nenns PFH pna DD oTka30B, [A/19 KOTOPbIX HYXHbl TO/IbKO 00blYHble (04HOMa3Hble) mMogenn MapkoBa. KoHeyHo, p/is
2/3/M3 cuctem, cBsizaHHbIX ¢ 6€30MacHOCTbIO, paboTallWmnX B peXume € HenpepbiBHbIM 3aNpoCcoOM U UMeELLNX 06Hapy-
XEHHble MepuoAnuYeckMMM KOHTPONbHbIMKW MpoBepkamMmy DU oTkasbl, AO/MKEH 6biTb MCNOMb30BaH MHOrodasHblli Map-
KOBCKMIA moaxod. OTO He MeHseT MPUHLUMN, paccMaTpuBaemblil HUXe.

PucyHok B.31 nokasbiBaeT gBa MapKOBCKMX rpada, MOAENUPYILWMX OAHY W Ty Xe CUCTEMY, CAEeNaHHyl U3 ABYX
Ay6MpyloLWwmx KOMNOHEHTOB C 06Lel NpuUYnHO oTkasa. C neBoil CTOPOHbI KOMNOHEHTbI (A U B) MOryT 6biTb OTPEMOHTU-
poBaHbl. C MpaBoii CTOPOHbI — HET.

Ha o6oux rpadpax coctosHue 4 (AB) siBnseTca nornowatwuwmm. Cuctema octaeTcsl oTkasaBlueli nocne oTkasa Bcell
cuctembl n P(t) = P1(f) + P2(t) + P3(t) sBnsieTc BEPOATHOCTbLIO TOrO, YTO HE NMPOM30LLSI0 OTKasa Ha npomexyTke [O; f\. Torga
R(t) = P(t) aBnsaetca HagexHOCTblo cucTeMmsbl, a F(t) = 1 - R(t) = P4(t) aBnsetca ee HEHaLEXHOCTbHO.

3 3

PucyHok B.31 — MapkoBckuii rpadd «HaAeXHOCTU» C NOraowarnLwmM CoOCTOAHMEM

Kak obcyxpanocb B B.2.3, BO3MOXHO UCNO/Ab30BaHMe MOAENN HafexHocTu gna obpaboTku cuTyauuu, korga
oTka3 3/3/M3I cucTembl, CBA3aHHOK C 6€30MacHOCTbI0, cpasy NPUBOAUT K onacHoih cutyaumn. OnATh Xe, Aaun Ub SABASAKOT-
CA UHTEHCUBHOCTSAAMM BOCCTAHOB/IEHMA KOMMNOHEHTOB (T. €. ga= MMTTRa n b = MMTTRD).

Takoli MapkoBCkMil rpadd HagexHOCTM no3onseT nonyuutb PFH HenocpegctBeHHo PFH = F(T)IT. Hanpumep, u3
pucyHka B.31 MOXHO HenocpeAcTBeHHO nonyunte PFH(T) = P4(IN)/T (npun ycnoBuun, uto P4(IN) « 1).

Tak e Takoli MapKOBCKWiA rpad HafexHOCTM no3sonseTt Bbluncasate MTTF cuctembl No crnegyrowen cdopmyne

MTTF = lim f,akMCTK(t).

B paHHoii popmyne MCTK(t) siBnseTcs cpegHWM HAKOMIEHHbIM BPEMEHEM Hax0XAEeHUs B COCTOSHUM K, aK = 1,
€Cc/n K SIBAAETCS HOpMasibHbIM pPabouyum COCTOsIHMEM, ak = 0 BO BCex APYrux cryyasx.
BepxHue rpaHulbl MOXHO MOMyYuTb cledylouiM 06pa3oMm:

3 heKTMBHbIE anropuTMbl pacyeTa W3BECTHbI M MOYTU BCe MPOrpaMMHble MakeTbl A/ MapKOBCKUX Mogenei
MOryT 6bITb MCNOMb30BaHbl Ana pacyetoB F(T) n MTTF.

YKa3zaHHble Bbile oxuganua ana PFH BepHbl Ana Bcex cryyaeB, Jaxe ec/M MHTEHCMBHOCTb OTKa30oB BCel cucTe-
Mbl HEMOCTOAHHA (Kak 418 rpada, pacnosioKeHHOro cnpasa Ha pucyHke B.31). EAMHCTBEHHOE OrpaHuyeHve cOCTOUT B
TOM, 4YTO HYXHO WCNO/Mb30BaTb MapPKOBCKWUWA rpad HafeXHOCTU C OAHMM (MW HECKOSbKMMW) nornowarwmm(u) cocTtos-
Huem(simun). KoHeyHo, 3TO BEPHO M MpW UCMOMb30BAHWWN MHOroasHbiIX MoAene.

Korga Bce COCTOSIHMA SIBNAKOTCA MOJIHOCTbIO U ObICTPO BOCCTAHOBUMbIMMW, O6LLAA WHTEHCMBHOCTb OTKA30B CUCTe-
Mbl ObICTPO CTPEMUTCHA K acMMNTOTUYECKOMY 3HaudeHuto Aas = 11IMTTF. B Takux rpadpax, 3a WCKIHYEHUEM UCXOAHbIX U
noraowarLmnx COCTOAHWUI, BCe OCTallbHble ABASAITCA KBA3VMIHOBEHHbIMU (Tak kak 3HayeHus MTTR Ans KOMNOHEHTOB
ABNAIOTCA CYW,ECTBEHHO MeHble ux MTTF). 3To No3BOMAET HENOCPEeACTBEHHO BbIYNCAATL NMOCTOAHHbIE WHTEHCUBHOCTU
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OTKa30B BCEIl CUCTEMbl A1 KaXAOro cueHapus, HauyMHasi OT UCXOAHOr0 M 3akaHuyMBas NOrNOWAWUM COCTOSHUEM.
MapkoBckuii rpadp cneBa Ha pucyHke B.31 mogenupyet Takyld MOAHOCTbO M ObICTPO BOCCTaHaB/IMBAEMYH CUCTEMY.
Tak uTo:

174 JH4 - Xoof
1 2-—»4 :J124=Xa (Xo+ XAI)/[(Xb + Xccf) + ua] ~ Xa (Xb + Xecf)Nia
1 3—=4 :N1%A=Xb (Xa+ XAI)I[(Xg+ Xccf) + u7] ~ XA (Xa + XA)fxb.

B dopmyne gnsa cueHapua 1->374 Xb — BepOATHOCTb Nepexoga U3 UCXOAHOro cocTosHuA, a (Xa +Xccf)\ib —
BEPOATHOCTb Mepexofa B COCTOsiHME 4 npejnoytuTesibHee BO3Bparta B COCTOsIHME 1, ecnim cucTema okKasasiacb B COCTO-
aHun 3.

HakoHelu: Aas=/112=/1124 + N134= MTTT'

3TO MOXHO nerko 0606WmnTb ANA CNOXHLIX MapKOBCKMX rpacoB, HO OHO BEPHO MULWb ANS MOMHOCTbI W BbICTPO
BOCCTaHOBUMbIX cucTeM, T. e. DD oTka3os.

MapkoBckuid rpacd cnpaBa Ha pucyHke B.31 He sABNsSieTCA NOMHOCTbIO U 6GbLICTPO BOCCTAHOBUMbIM. Tak YTO WUCMOMb-
30BaHMe NpMBEAEHHbIX Bbllle BblYUCAEHWUA AacT HenpaBW/bHbIA pesynbrar.

Ecnn 3/3/M3 cuctema, cBA3aHHas ¢ 6e3onacHOCTbiO, paboTawwas B pexume C HenpepbiBHbIM 3anpocoMm, Wuc-
nonb3yeTcs BMecTe C APYyruMu cnosmm 6e30nacHocTu, TO A0/DKHA 6biTb pacCMOTPEHa ee rOTOBHOCTb. OTO MOKasaHo Ha
o6oux rpadpax Ha pucyHke B.32: Tam HeT norsowawLlWero COCTOSAHUA U CUCTEMA BOCCTaHaB/IMBAETCHA MOc/e MOJIHOro
oTkaza. P(t) = PMt) + P2(t) + P3(t) — BeposAATHOCTb TOro, YTO cuctema paboTaeT B MOMEHT BpemeHu t. Torga A(t) = P(t)
ABNSETCA rOTOBHOCTLIO, a U(t) = 1- A(t) = P4(f) — HErotoBHOCTbIO.

[JaHHblli cnyvail cywecTBeHHO oTauyaeTcs OT npumepa, NpuMBefEeHHOro Ha pucyHke B.31, noatomy R(t) n A(t)
OO/MKHbI MCNOMb30BaTbCA KOPPEKTHO, Tak Xe, kak £/(7) n F(T), ecnn HeobxoguMo MNOAYyYUTb KOPPEKTHble pe3y/bTaTbl.

B cnyyae DD 0Tka3oB NpoCTeiWNM NyTEM PELLEHNst Takol NpobeMbl SABAAETCA BblYMCIEHNE BEpXHEN rpaHmubl PFH
yepes MDT n MUT, kak nokaszaHo B B.2.3.

NHTepecHoe CBOWNCTBO MapKOBCKUX rpadioB FOTOBHOCTU COCTOUT B TOM, YTO OHWM AOCTMralT acMMNTOTUYECKOro
paBHOBecHs, Korga BEpOATHOCTb Mepexoja B faHHOE COCTOSHME paBHa BEpPOATHOCTM nepexofa W3 Hero. 3ameTum:

-Pjas=1lim ~ Pj(t) — acumntoTnyeckoe 3HavyeHune P-(f);

- Xj'= = Ajj— BepOATHOCTb NepexofoB N3 COCTOSAHUA [/ B n0b6oe gpyroe.

Kaxgblii pas, korga cuctema nepexoguT B COCTOSIHUE /, cpefHee BpeMs HaxXOXAeHWUsi B 3TOM COCTOSIHAM PaBHO

3710 nossonset Bbiuncnntb MUT = XA1 - qj) Pj asMst n MDT = X-qJPj gs Mst, rae qf = 0, ecnn / — pabouee
cocTosiHue, n gf= 1 B NPOTMBHOM cny4ae.
B pesynbTate nosyyaem cnepyloliee BblpaxeHue:

PFH = M(MUT+M D T)2j*P iasMstj = |/ |~

Heo6xo4MMO OTMETUTb, YTO KOIMYECTBO OTKa30B, npousowewnx B nepuog [0, 7], paBHO: N =
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B 60/1blINHCTBE CAyyaeB NPOrpaMMHble MakeTbl MOTYT HaWTW acUMNTOTMYECKUE BEPOSATHOCTW, TakK Kak HeT Kakux-
TO 0COObIX CNOXHOCTEN C BbINO/IHEHWEM NOAOOHbLIX BbIYUCIEHWIA.

Ecnv nepvoj paccMOTPeHMsa CAUWKOM ManeHbkuii A1 CXO4MMOCTM MapKoBCKOro npouecca, To PFH mMoxeT 6bITb
nonydyeHa kak w(t) = (f). B pesynbTare nosny4vaem:

Pi(tydt  IkifM CTAT)

PFH (T) = X Xf 0
i*f

HeT Hukakoi CMOXHOCTM B TOM, 4TOGblI NPoOM3BECTU MOAOGHbIE BbIYMCAEHUSA B CneuuasbHOM NporpaMMHOM nake-
Te, NOACTaBMB HaKOM/EHHOe BpeMms ANS1 KaXAO0ro M3 COCTOSIHUIA.

B cnyyae nonHOCTbO M ObICTPO BOoccTaHaBnnBaembix cuctem (DD oTkasbl), (PYHKLUA MHTEHCMBHOCTU OTKa30B
Becensa (Vesely) N1v(f) oyeHb 6bICTPO CXOA4MTCA K acCMMNTOTUYECKOMY 3Ha4veHuto Aas, KOTOpoe SiBAseTca XOpowwuM npu-
6/1MKEeHVeM MOCTOSIHHOW MHTEHCMBHOCTM OTKa3a Bcell cucTembl. Takum o6pa3om PFH B aToM cnyyae MoxeT 6biTb
nonyyeHa Tak Xe, Kak n gna 6e30TKasHOCTHU.

Cnyyait DU oTka3oB siBnsieTca Hanbonee CNOXHbIM BBUAY MHOrohasHoro mMofenupoBaHusl. YkKazaHHas Bbille
opmyna MoxeT 6bITb 0606LeHA:

i | KifMCTi(T(p)
PFH(T)= *=v*f M-
|

(pr1

B paHHOW popmyne p aBnaeTca AANTENBHOCTBLIO (hasbl

MHorogasHble MapKoBCKMe npoueccbl 06bIYHO AOCTUraldT paBHOBECUS, KOrAa BEpPOATHOCTb nepexofa W3 3afaH-
HOro COCTOSIHUA paBHa BEpPOATHOCTU Mnepexofa B Hero. ACUMNTOTUYECKME 3HAYEHUSA He MMENT HUYero obLliero ¢ Temu,
KOTOpble OnucaHbl Bbille, HO OHW MOFYT 6bITb MCNO/Sb30BaHbl B NPUBEAEHHON Bbile hopmye.

Heob6xogMMo OTMETUTb, YTO MapKOBCKMIA NOAXOA NpefocTaBAseT MHOXECTBO BO3MOXHOCTEW ANA BblUMCNEHUS
PFH 3/3/T3 cuctemsbl, CBA3aHHON C 6e30MacHOCTbi0, paboTalolieli B pexume ¢ HenpepbiBHbIM 3anpocom. OgHako Ans
KOPPEKTHOTO MPUMEHEHNS MapKOBCKOro noaxoja Heob6XOAMMO XOpolluee NOHMMaHue siexalliero B ero OCHoee martema-
TMYecKoro annapara.

B.5.3 CeTu lNeTpn n metog mogennposaHusa MoHTe-Kapno

B.5.3.1 MpuHUMn mMogenupoBaHus

OPheKTMBHBIM CNOCOOOM MOAENMPOBAHUA AUHAMUYECKUX CUCTEM SB/AETCA CO3f[aHMe KOHEYHOro aBTomara,
noBefileHne KOTOPOro HacToNbKo 6/M3KO K moBefeHuto nsyvyaemoin 3/3/M3D cuctembl, CBA3AHHON € 6e30MacHOCTbIO,
HaCKO/IbKO 3TO BO3MOXHO. CeTtu [MeTpu (cm. M3K 61508-7, n. B.2.3.3 n n. B.6.6.10), kak O6bi/10 fOKa3aHO, ABNATCSH
oYeHb 3aPPEKTUBHLIM CPEACTBOM A5 3TOW Uenu Mo cnegyloumnum npuynHam:

- UX nerko obpabatbiBaTh rpaduyecku;

- pasmep mogenei pacTeT JIMHEAHO OTHOCUTENbHO KONMYeCcTBa MOAENUPYEeMbIX KOMMNOHEHTOB;

- OHM OYeHb MGKME W MO3BOMASKT MOAENUPOBaTb GOMbLUINHCTBO OrPaHUYEHW;

- OHM nAeanbHO NOAXOAAT AN MOLENUPoBaHMA C Mcnonb3oBaHnem wMeToga MoHTe-Kapno (cm. M3K 61508-7,
n. B.6.6.8).

Paspa6oTaHHble B 1960-x rogax Ans opmasbHOro gokasaTesibCTBa B TEOPUM aBTOMATOB, OHW OblIM AKTUBHO
NPUMEHEHbl WHXEeHepaMn MO HafexHOoCTW AN peweHua ABYX 3ajay: aBTomatusauuy noctpoeHuns 6onbliunx rpados
MapkoBa un B 80-x — A/ MOAeNupoBaHuUA C Ucnonb3osaHnem metoga MoHTe-Kapsio.

PucyHok B.33 — Certb lMeTpn Ansa mofennpoBaHuUsA OA4HOTO NMepuoAuyecku MPOBEPAEMOro KOMMNOHeHTa
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TunuuHan nogcetb NeTpu NS NPOCTOrO NEpVMoaMYecky NPOBEPSIEMOrO KOMMOHEHTa COCTOUT U3 Tpex YdacTen:
1) Cratnyeckas vacTb (T. €. PUCYHOK):

a) no3numm (Kpyrm) COOTBETCTBYIOT BO3MOXHbBIM COCTOSIHUAM;

b) nepexoabl (NPAMOYroNbHUKM) COOTBETCTBYIOT BO3MOXHbLIM COOLITUSIM;

C) cTpenkn BBepx (OT MO3uUMIA K Nepexofam) paspeluarT nepexoasbl;

d) cTpenkn BHM3 (OT NEpPexodoB K Mo3vumsiM) NOKa3blBaloT, YTO MPOMCXOQMT, Korda 3anyckaeTcs nepexoq.

2) YacTb nnaHnpoBaHus:

a) CToXacTu4eckue 3afepxku SBMSIOTCA CMyYarHbIMU 3adepXKkaMu, NPoM3oledwmnmm 4o cobbitus;
b) neTepMeHUpPOBaHHbIE 334EPXKKM — 3TO M3BECTHbIE 3a4EpPXKKW, Npousowenwine oo cobbiTusl.

3) OuHamnyeckast vacTb:

a) MeTKM (ManeHbK/e YepHble TOYKW), KOTOpble ABWUIaloTCsl, KOrga npoucxoaut cobbiTve, ans otobpakeHus
TOro, Kakoe U3 BO3MOXHbIX COCTOAIHWA JOCTUIHYTO;

b) npeaukatel (nobas dopmyna, koTopas MOXeT OblTb UCTUHHON MMM NOXHOW), paspellalowme nepexoqsl;

c) yTBepxgeHus (nobble BbipaxkeHWs), oBHOBNsOLWME Kakne-nMbo nepemeHHble, Koraa nepexoq 3anyckaeTcsl.

Kpome Toro, cywecTByeT psg NpaBui paspelueHust U 3anycka nepexoaa:

4) PaspelueHne nepexoga (1. e. YCNOBWA AMs1 COOTBETCTBYIOWEro cobbITUsA, KOTOPOE MOXET NPOWU3ONTH);

a) Bce BXOAHble MO3VLMN UMEIOT KaK MUHUMYM OAHY METKY;
b) BCe npeaukaTbl JOMXHbI ObITb UCTUHHBIMU.
5) 3anyck nepexoaa (1. €. 4TO NPOUCXOAUT, KOIda COOTBETCTRYIOWEe cobbiTUe peanvayertcs):
a) ogHa MeTka yaansieTcs U3 BXOQHOW Mo3vumu;
b) ogHa meTka Jo6GaBnAETCA B BbIXOQHYIO MO3WLMIO;
C) yTBepxgeHns1 oBHOBNAIOTCA.

BonblWWHCTBO NOHATUI, CBSI3aHHble C ceTsamu NeTpu, BBeAeHbl Bbile, ocTanbHbie 6yayT BBOAMTBCA MO Mepe
HEeoBX0AUMOCTH.

B.5.3.2 MNpuHunn mogenupoeaHua MoHTe-Kapno

MopenupoeaHne MoHTe-Kapno npegctaBnsier coboil aHMmaumio mogener noBedeHnsi C NOMOLWDBIO CRy4alHbIX
ymcen, 4Tobbl onpeaennTb, Kak 4acTo cUCTeMa OCTaeTCsl B COCTOSIHUSIX, YNPaBnAeMbIX MU CnyYakHbIMU UK AeTePMUHK-
poBaHHbIMK 3adepxkamun (cM. Takke MOK 61508-7, n. B.6.6.8).

OT0 MOXHO OOBSACHUTL C NOMOLLLID ceTy [MeTpu, NpeacTaBneHHON Ha pucyHke B.33:

- BHauane meTka HaxogmTcs B nosuumm W 1 KOMMNOHEHT HaxoAUTCA B HOPManbHO paboTalowem COCTOSHWUM.

- Tonbko ogHO cOBbITMEe MOXET MOSIBUTECS B JAHHOM COCTOSIHMM — ONACHbLIN HEOBHAPYXKEHHBIN OTKa3 (nepexoa
Tr1 pa3spelueH U 3akpalLeH YEPHbLIM).

- Bpewms, npoBegeHHOE B JAHHOM COCTOSIHMU, SIBNSIETCS CIyYaHON BENTMMUHON U 3aBUCUT OT 3KCMOHEHLMATbHOTO
pacnpeaeneHna napameTpa Ap,. Metog MoHTe-Kapno coctont B MCNONb3oBaHMM CrydalHbIX YMCen (CM. HUXE) Ans
BblMMCNEHNA 3aaepkkn d1 nepep OTKa3oM, KOTOPLIM AOMKEH NPOU30NTK (T.e. AormkeH GbiTh 3anyleH nepexoa Tr1).

- Korga Bpemsi d1 Bbiwno, 3anyckaercsi nepexog Tr1 n meTka nepemewsaercs B nosuumio DU (TouHee, oaHa meTka
yaansaeTca us noauuym W u ogHa metka pobaensaetcsa 8 nosuumio DU).

- KOMNOHeHT oka3biBaeTCsA B COCTOSIHUM OMAcHOro HeobHapyXeHHOro oTkasa u nepexop Tr2 craHoBUTCA pa3spe-
WEHHbIM.

- OBHapyxeHne onacHoro O0Tka3a NPoUCXoauT Nocne AeTepMUHUPOBAHHONW 3aaepxkmn d2 (d2 = f modulo T, roe { —
Tekylwee BpeMsi, T — MHTepBarn nposepkun). Tak mogenupyeTcsi NpoBEpPOYHbIA MHTEpBar.

- Koraa Bpems £2 BbixoguT, T. €. onacHbI 0Tka3 obHapyxeH, MeTka nepexoauT Ha noavuuio DD. KomnoHeHT ceitvac
oXnaaeT pemoHTa U nepexod Tr3 CcTaHOBUTCA paspelleHHbIM.

- Sapgepxka d3 gns 3anycka nepexoga Tr3 (Ha4ana peMOHTa) He 3aBMCUT OT CAMOr0 KOMIMOHEHTa, HO FOTOBHOCTb
PEecypcoB Ans peMoHTa npepacraensieTcst coobwennem RA. 310 perynupyetcs cobbiTem, NpoucxXoasitium m3 apyrom
vactu Bcen cetm lNeTpu, He NpeacTaBrneHHoN Ha pucyHke B.33.

- PeMOHT HauMHaeTcsl, Kak TONbKO y PEMOHTHOM Gpuragbl NoABNSAETCA rotoBHOCTL (T. €. ?RA = true craHoBUTCA
WCTUHHBIM) U MeTKa nepexogut B no3vumio R. PEMOHTHbIE pecypCbl MTHOBEHHO CTAHOBSITCSI HETOTOBLIMW AnNsl APYroro
pemoHTa, u paBeHcTBO RA = false ucnonb3ayertca anst o6HoBneHus 3Haqvenns RA. 310 npegoTBpalwaeT npoBeAeHue elle
OQHOro PeMOHTa B 3TO Xe BPEMS.

- CnyuaiiHbii nepexoq, Trd (1. €. OKOHYaHME PEeMOHTA) CTAHOBUTCA PaspeleHHbIM U MOXeT ObiTb paccunMTaHa
3agepxka d4 npy noMoLlM Cny4yamHOro Yncna, COOTBETCTBYIOWEro MHTEHCMBHOCTU PEMOHTA L.

- Korpa npoxogut d4, 3anyckaetcsi nepexoq Tr4 n KOMNOHEHT BHOBb BO3BpALLAeTCs B HOpManbHoe pabouvee
cocTosHMe (MeTka nepexoguT B noauumio W). PEMOHTHBIE pecypchl BHOBL CTaHOBSITCA FOTOBbIMM U RA oBHOBNsieTCs1 Npu
nomowm 'RA = true.

- U Tak panee, 0o Tex nop, rnoka 3anyck cneayioLero paspewweHHoro nepexoga nonagaet B 3aaHHbin nepuog, [0, T].

Ecnu cnepytowmii 3anyck yxxe He nonagaet B nepuog [0, T], ToO mogenupoBaHwe ocTaHaBNUBAETCsl U B pe3yrnbrarte
Ans koMnoHeHTa dopmmpyeTtcst ogHa uctopus. Bo Bpema dopMnpoBaHus Takon nctopum MoryT 6biTb 3aMKCUPOBaHbI
COOTBETCTBYIOLLME MapameTpbl B BUJE MX 3HAYEHUI AN MapkupyembiX no3vuuin (Hanpumep, OTHOLLIEHWE BPEMEHW Ha-
XOXAEHUS METKM B KOHKPETHOW MO3uULUKM KO BPeMeHu T), 4acToTbl 3anycka Nepexogos, BpeMsl A0 NMEPBOIO MOSIBIIEHUS
3a4aHHOro cobbiTUsa U T. A.
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Npes meToga MoHTe-Kapno cocTtouT B TOM, YTO (DOPMUPYETCSt OFPOMHOE KOJIMYECTBO TakUX UCTOPWIA U BbIMOMHSET-
CsA UX cTaTtucTuyeckass o6paboTka Ansi NoJlyvyeHus afeKkBaTHbIX NapamMeTpoB npouecca.

B oTAnume OT aHanNUTMYECKUX BbluucnieHuli, metos MoHTe-Kapno no3sonsieT nerko 06beAuHATb AeTepMUHUPO-
BaHHble U cryyaliHble 3afepXKu, A5 KOTOPbIX MOXET ObiTb BbINO/HEHO MOAENNPOBaHWE Ha OCHOBE WX KYMYSTUBHOIO
pacnpegenexHns BeposiTHocTein F(d) u cnyuvaitHbix uncen z( Ha otpeske [0, 1]. Takue cnydvaiiHbie yncna ecTb MOYTK B
No60oM A3blke NporpaMmMupoBaHns 1 pa3paboTaHbl MOLLHbIe anropuTMbl A1 NOAOGHOr0 MOZeNUpPoBaHus.

3aTtem cnydaiiHasa BenunuuHa (d), pacnpefeneHHas B cootBeTcTsum ¢ F(d), nonyyaetca u3 caydvaiHoin BenuuunHbl (z()
npy nomouy onepaumu: dah= F_1 (zf). 3To AOBONLHO NPOCTO, ECAU CYLLECTBYET aHanMTuyeckoe BblpaxeHne ans F-1 (z), kak,

1
HanpuMep, ANS 3KCNOHEHUWasbHO pacnpegeneHHol 3agepxkn ¢ =-. —Ilog (z,).
adu

To4YHOCTbL MofenMpyemMoro napameTpa X o6ecneuvMBaeTcs CTaTUCTUUYECKUM aHa/M30M, KOTOpblii No3BofsieT pac-
cunTaTb cpefHee, AUCNEpPCUI0, CTaHAAPTHOE OTKMOHEHWE W [0BEepPUTE/NbHbLIA MHTEpBan MOAENMPYyemMoro napamerpa:

-cpegHee: X = W *-,

2 2((x(-x R

- gucnepcma: o0 =— - T — —, N CTaHAapPTHOE OTK/IOHEHWUE: O:

- 90 %-Hblli goBepuTeNbHbIA MHTepBan ana x Conf = 164 -2=-
N

Takum 06pasom, Mpu Mcnosb3oBaHUM MeToga MoHTe-Kapno Bcerga MOXHO MpefckasaTb TOUHOCTb pesynbTaToB. Ha-

npumep, 90 %-Haa BEPOATHOCTb TOTO, YTO UCTUHHbLIA pe3ynbTar X NpuHaanexuT uatepsany [X-1,640/-In, X +1,64o/-In],

[aHHbI nHTepBan ymMeHbLUaeTCs, Korga KoAMyecTBO UCTOPUIA BO3pacTaeT M Korga yactoTa nosieneHus X pacrer.

Ha coBpeMeHHbIX NepcoHanbHbIX KoMnbloTepax Ana 3/3/M3 cuctem, CBA3aHHbIX C 6€30MacHOCTbI0, HECI0XHO
BbIMO/IHUTL BblYUCAEHUA BN/IOTL 00 YIBA4.

B.5.3.3 MpuHyun pacyeta PFD

Mopcetb lMeTpu Ha pucyHke B.33 MOXHO HenocpeAcTBEHHO UCNOMb30BaTb ANA oueHkn PFDavg KOMMoHeHTa,
NMOTOMY 4YTO 3HA4YeHWe OLHOro M3 NapameTpoB Mapkupyemon nos3vuum W, KOTOPOe pPaBHO OTHOLUEHUIO BPEMEHU HaxOX-
AeHna MeTkn B nosvuun W ko BpemeHu T, B AeliCTBUTE/IbHOCTW SABNSETCA CPEAHUM 3HayeHWeM roTOBHOCTUM A KOMMOHEH-
Ta. B pesynbtare umeem: PFDavg = 1- A.

TOYHOCTb BbIYMCMEHWUI, Kak 6bl1I0 NOKa3aHO BbIlE, MOXHO OLEHUTb, UCMO/b3ys CTAaTUCTUYECKUA aHanus.

Bonee cnoxHoe noBefeHWe MOXHO MpefcTaBWUTb, MUCMONbL3YA cneuunanbHble noaceTtu lMetpu. Ha pucyHke B.34
nokasaHa uaesl, Kak MOXHO BbINOMIHATbL MOAeNMpoBaHWe MNepuoanyveckn MpPoBepPsSiEMbIX KOMMOHEHT, OTKasbl No obLiel
npuyunHe (CCF) M peMOHTHble pecypcbl.

I-CCF
1-Dccf

nz
?Dccf

OTkas no obuwein npuynHe

OAOVHOYHBIV KOMMOHEHT

PucyHok B.34 — CeTb MeTpu, mogenupytouias oTkas no o6uieli NpuinHe n peMOHTHblE PECYpCbl
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CneBa npejcTtaBneHa Mofenb NepuoanYeckn MPOBEPSEMOr0 KOMMOHEHTA, KOTOPbIA NepexoguT U3 COCTOSIHUA B
cocTtosHue: paboyee cocTosiHue (W), onacHblii HeobHapyxeHHbIi oTka3 (DU), nposepka (DUT), onacHblii 06HapyXeH-
Hblli 0Tka3 (DD), roToBHOCTb K peMOHTY (RR) u pemoHT (R).

Korga npoucxogut oTtkas (DU), chopmupyetca coobuieHne /-C, (akBuBaneHTHO /C; = false), utobbl co06WNTb, YTO
KOMMOHEHT oTKas3an. 3aTtem OH XAeT, Moka He 3anycTuTca nepuogunyeckass nposepka (DUT). VHTepBan nepuopmyeckoit
nposepkn pasBeH T u cmelieHne 0. Mocne BbINOHEHUS NMPOBEPKU B TeYeHWe BPEMEHMW, paBHOroO K, cuctema nepexoguT B
cocTtosiHne DD. Ecnun 3anacHble 4yactu rotosbl (XoTs 6bl 0gHa mMeTka B SP), TO KOMMNOHEHT CTAHOBUTCSA FOTOBbIM K PEMOHTY
(RR) n nepemeHHaa NbR yBenuumBaeTtca Ha 1, 4yTobbl NPOMH(OPMUPOBATL PEMOHTHbIE PECcypCbl O KO/IMYEeCTBE KOMMO-
HEHTOB, KOTOPbIM HE06X0AMM PeMOHT. locne Toro, Kak peMOHTHble pecypcbl AOCTaB/ieHbl K MECTYy peMoHTa (ogHa mMeTka
B OL), HaunHaeTca peMoHT (R) n meTka n3 OL yaandetca. Korga BHOBb [0CTUraeTcss HOpMasbHO paboTtatlee cocTos-
HMEe KOMMOHEeHTa, To popmupyetca coobuieHme /C; (T. e. /C; = true), NbR ymeHbllaeTcs Ha eauHMUy 1 MeTka Bo3Bpalla-
eTca obpatHo B OL, 4TO paspellaeT BbIMOJHATbL AafibHeNWwne pemMoHThl. U Tak ganee.

B nopgcetax MeTpu, MOAENUPYIOLWMUX PEMOHT, ucnonb3yetcsa nepemenHas NbR. Korga ee BennyumHa cTaHOBMTCA
60/blle HynA, HauyMHaeTcss mobunusauusa pecypcoB (M) u nocne onpefeneHHoOl 3afepXKu OHW TOTOBbl BbIMOJIHATH
paboTbl Ha mecTe (OL). MeTka B OL ncnonb3yeTcs 479 NPOBEPKW, HAYaNCsa NN PEMOHT OA4HOr0 M3 0TKasaBLUMX KOMMNOHEH-
ToB. Takum 06pa3oM, TONMbKO OAWMH PEMOHT MOXET OCYLLeCTBAATLCSA B KaxAbli MOMEHT BpeMeHU. locne BbIMNOJHEHUS
BCEX PeMOHTOB (T. . NbR = 0) peMOHTHbIe pecypcbl 4eMOOUIN3YIOTCA.

Ha pucyHke B.34 Takxe npepctaBneHa Mogesnb oTkasa no obuieli npuumHe (CCF). Korga npoucxoauT Takoi oTkas
(XDCC), coobuieHne !CCF cTaHOBUTCA WUCTUHHBIM WM UCMOMb3YyeTCs ANa TOro, 4tobbl BCe OTKasaBllMe MO O6LWel NpuynHe
KOMNOHEHTbl nepeBecTn B ux cocTtossHna DU. CooTBeTcTByllUee coobuieHne Ci CTAHOBUTCA /IOKHBIM U KOMMNOHEHTbI
PEMOHTUPYIOTCA He3aBMCMMO ApYyr OT Apyra. Korga npoBepka KOMMOHeHTa 3aBeplueHa, yteepxgeHue !IF CCF then Dccf
no3BosieT COO6WMUTL BCEM OCTaslbHbIM KOMMOHeHTaM, 4To CCF 6bin BbisiBNeH. [laHHoe coobleHne ucnonblyeTca Ans
TOro, 4To6bLlI HE3aMeINTENIbHO NepeBecTn B UX cocTosaHuA DD. D70 coobuweHne Takxe MUCMnosb3yetrca A8 TOro, 4tobsl
BOCCTAHOBUTb OTKasaBLUyl Mo obuwieli npuunHe nopcetb lNeTpu, HO 3TO AenaeTca 4yepe3 HekoTopoe Bpems (e), YTOObI
o6ecrneynTb, YTO BCE KOMIMOHEHTHI Mepef BOCCTAHOBNEHMEM 6blin nepesefeHbl B UX cocTosiHue DD.

PucyHok B.35 — lWcnonb3oBaHne 6/10K-CXeMbl HafEXHOCTU /19 MOCTPoeHusa cetn lMetpu
N BcnomoratenbHoi cetn MeTpu gnsa Bbluncnennii PFD n PFH

Moacetn MeTpu Ha pucyHke B.34 UCNONb3yTCA Kak YacTu 6Gosiee CNOoXHbIX mMogeneli. OAuH M3 Cnoco6oB X
MCNonb30BaHUA nokasaH Ha pucyHke B.35, rge npegcraBneHa HeECKONbKO aganTupoBaHHas 6/10K-CXxemMa HafeXHOoCTMH,
3aMMCcTBOBaHHasA M3 pucyHka B.16, kyaa fob6aBneHbl NPOMEXyTO4Hble BbiBOAbI Or

Ona komnoHeHT A, B, C, D, E, F moxeT 6biTb BbINOSIHEHO MOZLENNPOBaHMe C NOMOLWb Habopa noaceTein MeTtpwy,
npefcTaBneHHbIX Ha pucyHke B.34. Hlanpumep, CCF gna (A, B, C) n (E, F) c ogHUMYN 1 TEMU XE PEMOHTHLIMN pecypcamu
ONA BCcex KOMNOHeHTOB. OcTaeTcs TONbKO npobsiema cBA3aTb KOMMOHEHTbl BMECTe B COOTBETCTBUM C JIOTUKOW 60K-
CXeMbl HafEeXHOCTU W pacyeTa MHTepecywulero 3HavyeHns PFDavgy .

CBA3b KOMMNOHEHTOB MOXHO OY€Hb JIerko BbIMOMHUTL MPKM Nomowm coobuieHunii Ct n NOCTPOeHUs cneayLwmnx
paBeHCTB:

°1 = CaCb+ CaCc + CbCc

02- 01Cd;

°3~"2 (he +
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Takum obpasom, korga O3 UctuHHO, BCA J/B/MI cucTema, cBsi3aHHaa ¢ 6e30MacHOCTbO, paboTaeT XopoLo, uHave
OHa He rotoBa. 3TO coobLlieHMe Mcnonb3oBaHO B noacetu lMeTpu € NpaBoil CTOPOHbI A/ MOAENUPOBAHUSA PasNnNyHbIX
cocTosiHUIN 3/3/M3 cucTeM, CBA3aHHbIX ¢ 6e30nacHOCTbio: roToBHOCTb (Av), HerotoBHocTb (U), 6e3oTkasHocTb (RI) u
coctosHue oTtkasa (Fd).

Ons pacueta PFD BaxHbl nnwb Av n U\ korga O3 CTAHOBUTCS JIOXHbIM, CUCTEMA OTKa3biBaeT U CTAHOBUTCH HEro-
TOBOI; korga 0 3 CTAHOBMTCA WCTMHHbLIM, CUCTEMA BOCCTAHOBJ/IEHA W CTAHOBUTCSA ONATb FOTOBOW. BbINOMHUTL pacuyer
[0CTaTOYHO MPOCTO, TaK Kak 3HaYeHWe HaxoXAeHWUs MeTKU B COCTOSiHUWM AV ABNSeTCH CpefHUM 3HayeHMeM rOTOBHOCTMU
CUCTEMbI, @ 3HAYEeHME HaxOXAeHWsa MeTKu B cocTosaHun U aBnsdeTca cpefHMM 3HAYEHWEM HEroTOBHOCTU CUCTEMBbI, TO
ectb PFDavg.

Takum o6pasom, B metoge MoHTe-Kapno aBTomaTtnyeckun 6epeTtcs MHTerpas OT MIHOBEHHOW HEeroToBHOCTU, HO €ro
HEHYXHO BbIYMCAATL 3@ MUCK/IKYEHUEM cfydyaeBs, A8 KOTOPbIX Heobxoanma 3ybuaTas kpuBas. OTO MOXHO BbINOSHUTb
[OCTaTOYHO NPOCTO, OLEHWUB 3HAYEHME HaxoxXAeHuss mMeTku B cocTosHum U Ha Bcem nepuopge [0, T].

OnncaHHoe Bbile ABAAETCA WANCTpauuneli TObKO OCHOBHbIX HampaBAeHWn ncnonb3oBaHus ceTein MeTpu gns
BbluncneHua YMNb, HO noTeHuMasbHble BO3MOXHOCTU MOAe/IMpoBaHUA 6e3rpaHnyHbl.

B.5.3.4 MpuHuun pacyeta PFH

Ona pacueta PFH Mcnonb3yloTca Te Xe NPUHUUNBI, YTO yKa3aHbl Bbllle, U TOYHO Takue Xe noamogesnn MoryTt 6biTb
ncnonb3oBaHbl ans DU oTka3oB. PucyHok B.36 npepctaBnsiet nogcetb MeTpu, MogenupyoLwylo oTkas, KOTOPbIA BbISIBS-
eTCA U PEMOHTUPYeTCH, Kak TONbKO OyAeT O6HapyXeH.

PucyHok B.36 — TlpocTtasa ceTb leTpy 018 O04HOTO KOMMOHEHTa
C BbIABISEMbIMW OTKa3amMu U peMOHTaMu

Kak onucaHo Bbllle, Takme MOAENN KOMMNOHEHTOB MOryT 6biTb UCMNO/Ib30BaHbl BMeECTe C 6/10K-CXeMaMy HafeXHo-
CTW, NPeACTaBNAWMMN BCIO CUCTEMY, KakK Ha pucyHke B.35.

Ecnn 3/3/M3 cuctema, cBA3aHHas ¢ 6e30NacHOCTbO, paboTaeT B pexume C HenpepbiBHbIM 3aMpocoM U ABNAET-
cA nocnefHMM cnoem 6e30MacHOCTU, TO MHUMAEHT NPOUCXOAWT cpasy nocne oTkasa, u PFH gonxHa BbluncnaTtbcs uepes
HafeXHOCTb CMCTeMbl. OTO Nokas3aHO B HWKHel 4acTu nogceTtu [MeTpu, nNpeAcTaB/leHHON cnpaBa Ha pucyHke B.35.
CpefHsis yacToTa NepBOro otkasa cucTembl Ha oTpeske [0, 7] saBnsieTcsa ee HeHagexHocTbio F(T). Ecnn 3HauveHue F(T)
[0CTaTOYHO Masio Mo CpaBHEHU ¢ 1, TO B cooTBeTCTBUM C onpegeneHnem PFH nonyuaem: PFH = F(T)IT.

Beugy Toro, 4to MeTka Haxogutca B Rl, nepBblii 0TKa3 ABASETCA O4HUM KOPOTKMM nepexofom. lMpu ycnosuu, 4To
BCE NCTOpPUM BeayT K 0TKasy (T. e. nepuog T AOCTATOYHO ANMTENbHbBIN), cpeAgHee BpPeMs HaxoxaeHue MeTku B nosuuun RI
ansetca MTTF cuctembl. Takum obpasom PFH ~ VMTTF sBnsetcsa BepxHein rpaHuueit ana PFH.

Ecnun 3/3/M3 cuctema, cBsAizaHHas c 6e30MacHOCTbO, paboTaeT B pPeXMMe C HenpepbiBHbIM 3anpocoM U He
ABNSEeTCA nocnegHnMm cnoem 6e3onacHOCTW, TO ee OTKa3 HemocpeacTBEHHO He BefeT K MHUMHAEeHTY. [locne nonHoro
oTkasa oHa peMoHTupyetcs n ee PFH fomxHa BblUMCNATLCSA Yepe3 HeroTOBHOCTb CUCTEMbl. 3Ta Be/MYMHa nonyvyaercs
HenocpeacTBeHHO u3 yactoThl Nbf 3anycka nepexoga, mogenupylouwero otkas. TakuMm o6pa3om nosiyvyaem JaHHble,
CKO/IbKO pa3 cucTeMa oTkasana B TeYeHue ykasaHHOro nepuoga; B pesynbtate umeem PFH(T) = NDbfIT.

Ecnu nepuog I siBnseTtcs goctatoyHo 6onbwum, To MUT MoxXeT 6biTb paccuvMTaH npyu NMOMOLLM HAKOMMIEHHOro
Bpemenn MCTAv B coctosHun Av, a MDT — npu nomowin cpegHero HakonneHHoro spemenu Il C T B cocToaAHun U.
CpegHve HakonneHHble BpemeHa I CTA nll C Tw nerko BbluMCAUTbL BO BpeMsi MoaenvpoBaHuss metogom MoHTe-Kapno,
NpOCTO CMOXMWB BpPeMsi, Korga MeTka Haxoautcs B no3uuusax Av uam U. Monyyaem: MUT = MCTAINbfv\ MUT = MCTUuINbf.
3T0 MOXeT 6bITb UCMO/b30BaHO ANs Bbluncnenusa PFH = M(MUT + MDT) = 11MTBF = Nbf/T

Bce 3T pe3ynbTaTbl NonyyarlTcAa HENnocpefCcTBEHHO, Tak kak meTton MoHTe-Kapno nerko onpepgensiet cpegHue
Be/IMUMNHbLI. Bce onncaHHoe Bbiwe SABNAETCHA MAWWb WANCTpauueld WMpoTbl NCMOMb30BaHUsA ceteil MeTpu ana pacuyeTa
YMB, HO peanbHble BO3MOXHOCTVM MOAENMPOBAHUS ABASIOTCS NpakTUYecku 6Ge3rpaHuyHbIMU.

B.5.4 MNMpoune nogxonbl

OTHOLWeEeHMe Mexay pasMepoMm mogeneli M KOMYECTBOM KOMMOHEHTOB M3yyYaeMoli CUCTEMbl CYLLeCTBEHHO WU3Me-
HSleTCA B 3aBMCMMOCTM OT MCMNOJSIb3yeMoro nogxoga. Ans gepeBa 0Tka3oB W ceTell [eTpy — 3TO /IMHEHOE OTHOLWEHMe,
HO AN MapKOBCKMX MPOLLECCOB OHO — 3KCMOHeHuManbHoe. Takum o6pas3om, Ans MOAENMPOBAHUS C/OXHbLIX CUCTEM
yalie Mcnonb3ylTCca AepeBbs 0TKa30B U ceTu eTpu, YeM MapkoBckMe npouecchl. Mo 3Toil npuunHe cetu MeTpu nHorga
MCNONb3yTCsA A8 co34aHna 60MbLIMX MapKOBCKUX rpados.
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dopmMasibHble A3bIKM A5 ONUCAaHHbIX Bbille rpaduueckmx npeactasfieHnii POpMUPYIOT NIOCKME MOAENN: KaXaplii
3/IeMEHT Ha KaXAoM YpOBHe OMUCbIBAETCS OTAe/NbHO. M3-3a 3TOoro 60MblivMe MOAeNy WHorAa CA0XHO OocBauBaTh W
noaaepxusatb. OfHUM M3 CNOCOGOB pelleHus AaHHOW NPo6nembl SBASETCS UCNO/b30BaHWE CTPYKTYPHOTO s3blka, Onu-
CbIBalOLLEro KOMNAKTHYI0 vMepapxuyeckyilo mogenb. B nocnegHee Bpemsi 6bi1 paspaboTaH psif Takmx OpMasibHbIX 53bl-
KOB, [OCTYMHbI TaKXe HEKOTOpble NporpammMHble NakeTbl. B KauecTBe nNpumMepa MOXHO paccMoTpeThb A3bik AltaRica Data
Flow, ony6nukoBaHHblii B 2000 rogy Ansi CBOGOAHOIO UCMO/b30BaHMA COO6LECTBOM MO HAAEXHOCTU U CNPOEKTUPOBaH-
HbIi A1 TOYHOrO MOAENMPOBAHUSA CBOICTB KOPPEKTHO W HEKOPPEKTHO (DYHKLMOHMPYIOLWMUX NPOMbIWIEHHbIX CUCTEM

(cm. B.7).

Fla pucyHke B.37 nokasaH 3KBMBa/IEHT G/I0K-CXEMbl HAaAEXHOCTW, NMpeAcTaBNeHHOl Ha pucyHke B.1. [laHHas Mo-
OeNb ABNSETCA Mepapxvmyeckoi, NOTOMY UTO MOAENM OTAEeNbHbIX MoAynei co3gaHbl OAMH pa3 M 3aTemM UCMOMb3YHTCA
NOBTOPHO MO Mepe Heo6XOAMMOCTU Ha PasHbIX YPOBHAX MOLESIMPOBAHWUSA CUCTEMbl. DTO NO3BOMSET MOJyyvyaTb OYEHb

KOMMNaKTHble MoAenn.
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node block
state working : bool;
flow input: bool :in; output: bool : Out;
event failure, repair;
init
working : = true;
trans
working - failure - > working : = false;
not working - repair -> working : =true;
assert
output = if working then input else false;
extern
law <event failure> = exponential (lambda);
law <event repair> = exponential (mu);
parameter lambda = le - 3;

parameter mu =0.01;
edon

node main
sub A:block B:block
C:block D:block
D:block E:block
assert
A.input = true, B.input = true, C.input = true,
D. input(A.output or B.output or C.output),
E. inputBroutput,
F.input = D.output;
Out (E.output or F.output)
extern
predicate failed = <term (not Out) >;

locker failed = <term (not Out) >;
edon

2°n5%s
oy

Q_sx_bg

3

Oxo

508

00
X508 * <00

PucyHok B.37 — MMpuMep MOAeNnpoBaHus CBOWCTB KOPPEKTHO M HEKOPPEKTHO (DYHKLMOHWPYIOWUX CUCTEM

C ucnosib3oBaHnem d)opmaanoro A3blKa
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B uenax ynpoweHna npegcraBfieHNss A8 KOMNOHEHTOB OTOOGpaXeHbl TOMbKO [Ba nepexofa: oTkas W PEMOHT
(1. e. DD oTKasbl BbIABASAKTCA M UCNPABAATCA NO Mepe MOABNAEHUS).

Nornueckne onepartopsbl (or, and) MCNOAb3YIOTCA A5 ONMCAHWA NIOTUKN CUCTEMbI. 3TO cAenaHo A8 NPSAMOI CBA3N
c 6110K-CXeMOli HafeXHOCTN, W 3HavyeHue nepeMeHHol Out mogenupyet COCTOSHME CUCTEMbl: ecnm cuctema B pabo-
TOCNOCO6GHOM cocTOsiHMKM, TO Out = true; ecnuM cucTema B COCTOAHMM OTkasa, To Out = false.

OTO MO3BO/MISET co3gaBaTb XOpolwne mofenu nosefeHus AnA 3peKTMBHOrO MogenMpoBaHus meTogom MoHTe-
Kapno, Tak 4yto Bce onucaHHoe Bbiwe ana PFDavg n PFH ocTtaetca BepHbIM M 34ecb. [loaTomy fasiee aTa Tema He
pa3BuBaeTCs.

Takoli dhopmanbHbIii A3blk 061agaeT aHaNOMMYHLIMU MaTteMaTUYeckuMy CBOMCTBaMM, YTO U ceTu lMeTpu, U NoaTo-
My MOXHO KOMMMAMPOBaTb OA4HY MOAEeNb C APYroi 6e3 ocob6oro Tpyga. IT0 Takke Mo3Bonsetr 0606w aTs CBOCTBA
A3bIKOB JepeBa OTKAa30B U MapKOBCKUX npoueccoB. Mo3ToMmy, ecnn onucaHue 6biI0 OrpaHUYeHO CBOWCTBaAMU MapKOBC-
KMX MpoLeccoB wau gepeBa 0TKa3oB, TO MOXHO npeobpa3oBaTb MOAE/Nb B 3KBMBaNIEHTHble rpac MapkoBa wunan fepeBo
oTKa3oB. KnwoueBble cnosa «predicate» n «locker» B kOHUEe Mofenu cogepxaT ykaszaHuwe Ha BbINOJIHEHWE TeHepauumn
4epeBa 0TKa3oB WM MapKOBCKOM MOAENn WAuM Ha npumeHeHue meTtoga MoHTe-Kapno.

Mcnonb3oBaHne popManbHOro fA3blka, CO34aHHOI0 ANA MOAENUPOBaHWUA NOBEAEHUS KOPPEKTHO M HEKOPPEKTHO
OYHKLMOHUPYIOLWMX CUCTEM, MO3BOMSAET:

- BbINOMIHATL MofenupoBaHue MeToaoMm MoHTe-Kapno HenocpeAcTBEHHO Ha MoAensx;

- reHepuposaTb rpadbl MapkoBa U BbIMOMHATL aHa/MTUYECKUE BBLIYUC/IEHWSA, Kak nokasaHo paHee (Korga s3blkK
orpaHVyeH MapKOBCKMMW CBOMCTBamu);

- TeHepupoBaTb 3KBMBA/IEHTHOE [EpeBO OTKa30B W NPOBOAUTL aHa/IUTUYECKME BbIYMC/EHUS, KakK Moka3aHo paHee
(korga A3blK OrpaHuU4yeH NornvyeckumMu cBoOKCTBaMMU).

Takne chopManbHble S3blKM, ONUCbIBAlOWME NOBEAEHMNE KOPPEKTHO U HEKOPPEKTHO (PYHKLMOHUPYHOLLUX CUCTEM,
ABNAKTCA A3blkamMu 06Llero HasHaveHus. Vx 6e3 Tpyga MOXHO NPUMEHATb AN KOHKPeTHoro aHanusa 3J/3/M3 cuctewm,
CBSAI3aHHbIX C 6e30MacHOCTbI0. 3T A3bIKM MpPefocTaBNAT 3PAEKTUBHBLIA CNOCO6 BbINOMHEHNUS BbluMcieHuii PFDawg
n PFH pgna 3/3/M3 cuctem, CBA3a@HHbIX C 6€30MAaCHOCTbI0, C HECKONIbKUMMW CAOSAMWU 3alinTbl, pasUYyHbIMKU TUNAMU
PexXMMOB 0TKa3a, C/OXHbIMW CTPYKTypaMn KOHTPOJIbHbLIX MPOBEPOK, 3aBUCUMOCTLIO KOMMOHEHTOB, pecypcamu o6cny-
XWBaHUA U T. 4., T. €. KOrga npoyve MeTofbl He NOAXOAAT M3-3a CBOUX OrpPaHUYeHUi.

B 6 O6paboTka HeonpeaeneHHocTewl

BxogHble mapameTpbl ¢ HeonpeaeseHHOCTbIO

PucyHok B.38 — TMpuHUMN pacnpocTpaHeHus HeonpeaeneHHoCTH

OcHoBHass npobnema, C KOTOPOI/ CTa/IKMBAKTCA NPW BEPOSATHOCTHbIX pacyeTax, CBsi3aHa C HeonpefeneHHOCTAMM
B nNapameTpax HafexHocTu. Takum obpasom, npu nposegeHun pacvetos PFD u PFH nonesHo oueHUTb, YTO M Kak
B/INAET Ha HeonpefesieHHOCTb pe3ysbTaTos.

K gaHHO npob6neme HyXHO MOAXOAMTb OCTOPOXHO, HO, Kak moka3aHo Ha pucyHke B.38, ncnonb3oBaHve meTtoga
MoHTe-Kapno nossonset ee 3ahPeKTUBHO pellaTb.

Ha gaHHOM puCyHKe BXOAHble napameTpbl HaAeXHOCTU (Hanpumep, UHTEHCUBHOCTb HEOOHAapYXEeHHbIX OMNacHbIX
0TKa30B) 60/iee He ABAATCA OnNpefefsieHHbIMWU U NO3TOMY 3aMeHeHbl CayyaliHbIMU nepemMeHHbIMU. TI0THOCTL BEpOAT-
HOCTU TakuX CriyyaliiHbiX BeMYMH 60osee uam MeHee «OoCTpas» WK «Nockas» B 3aBUCUMOCTW OT CTEMEHN HeonpefeneH-
HOCTW: MNIOTHOCTb BEpOATHOCTU F ocTpee, yem E wnm D. 370 03HayaeT, Hanpumep, YTO HeonpepesieHHoCTb F MeHblue,
yem E nnn D.

MopsAoK BbIYUCNEHUIA cnepyowmnii:

1 leHepupyeTcsa O4MH Habop BXOAHbIX MapaMeTpoB MpU NOMOLLM reHepatopa Ciy4vaiHbiX Ynucen B COOTBETCTBUU C

BEPOATHOCTHbIM pacnpefeneHnemM faHHbIX napamMeTpoB (aHaslorMyHo TOMY, YTO onucaHo B B.3.2).

2 MpoBoAUTCA OLHO BbIYUC/EHME, UCMOMb3YS CreHEepUpPOBaHHbI paHee Habop BXOAHbIX NapameTpoB.

3 3anucbiBaeTcA MOJyYeHHbI pe3ynbTaTr (B HEro BXOAWT OAUH pe3y/nbTaT, UCMOMb3yeMblii Ha ware 4).
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4 MoeTopsitotest warm ¢ 1 no 3, noka He BygeT nony4YeHo pgocTtatodHoe (Hanpumep, 100 unu 1000) konu4ecTBO
3Ha4YeHWn ansa Toro, YTobbl COCTABUTE MMCTOrpaMMy (TOYeYHas NMHKA Ha pucyHke B.38).

5 BblnonHsaeTcs cTaTMCTUYECKUIA aHanM3 rMCTorpammel Ansi NMonyYeHusl CpegHero 3Ha4eHus U CTaHgapTHOroO OT-
KITOHEHMSI KOHEYHOro pesynkraTa.

CpegHee 3HaueHWe rMcTtorpammbl ABMSETCS PFDan mnv PFH B 3aBUCMMOCTU OT BbIMOMHEHHbLIX BbIYUCNEHUN, a
CTaHAapTHOE OTKITOHEHWE onpegenseT HeonpeaeneHHOCTb pe3ynbraTos. Uem MeHble CTaHaapTHOe OTKNOHEeHue, TeM
6onee TOYHbI BbIYMCIIEHUSA PFDan wnu PFH.

MpeacTaBneHHbIN Bbile NOPSAOK BbIYMCIIEHUS ANsl AepeBa OTKA30B SIBIMSAETCA QOBONbHO OOWMM N MOXET ObiTb
NPVMeHeH K nobomy 13 MeTodoB, NPUBEAEHHBIX B HACTOAWEM NPUNOXEHUU: YNPOLWEHHbIE (DOPMYNbl, MapKOBCKUe
npoueccsl U gaxe cetu MNetpu unn dopmaneHbie A3biki. Ecnin Boiumcnenns no metogy Monte-Kapno yxe npoeegeHsl,
TO WX HYXHO MOBTOPUT.

PacnpegeneHnve BeposiTHOCTM AMsl 3a4aHHONO BXOAHOIO NapameTpa HafeXHOCTU AoMmkHO 6biTb BbiGpaHo B COOT-
BETCTBUM C COBpaHHbIM 3HAHUEM O HEM. DTO MOXET BbITh:

- paBHOMepHOE pacnpefeneHne Mexay BEpXHEW U HWKHEW rpaHvuamu;

- TpeyronbHoe pacnpegeneHue ¢ Hambonee BEpPOSITHLIM 3HAYEHUEM;

- NOroHopmarnbHoe pacnpeferneHve ¢ 3afaHHbIM 3HaYeHMeM ownbku;

- pacnpeaenenve x2 (xw-ksagpar) v T. A.

MMepBOE MOXHO OLEHUTb TEXHUYECKM, KOIAA AaHHbIX pearnbHbIX UCNbITAHUIA He OYeHb MHOrO. Ecnu aaHHbIX pearnb-
HbIX UCMbITAHUI MHOro, TO MOXHO MCMONb30BaTh MOCNeAHee pacrnpeaerneHne, Tak Kak AaHHble peanbHblX UCMbITaHUi
obecneynBaloT cpeaHne 3HaAYeHUsl NapaMeTpoB, a TaKKe AOBEPUTENbHbIE MHTEPBanbl ANA 3TUX CPEAHUX 3HAYEHWIA.

Hanpumep, ecnu HabnogaeTcsl n 0TKa3oB B TEYEHME HAKOIMIIEHHOIO BpeMeHu Habnoaenusa T, TO nmeem:

- A = n/T aBnseTca MmakcumarbHbIM BEPOATHbIM OXXMAAHUEM UHTEHCUBHOCTU OTKa30B,

2
- k,nf,u = 2—17-)((1_00, 2 HWXKHSIS1 rpaHyLa ¢ BEPOSITHOCTBIO o, %, 4uTO ByaeT Huxe ?»,nf, o

2
- hsup,a = %xa, 2(n+1) BEPXHSIA FPaHMLIA C BEPOSITHOCTBIO 0., %, UTo ByaeT Bbilwe }"Sup, o

Korga o = 5 %, uctmHHoe 3HadeHue A nmeet 90 waHcoB u3 100 npuHagnexartb MHTEpBany [}»,nf, o xSup, ol Uem
MeHbLUe 3TOT MHTepBarl, TeM TouHee 3HaqeHune A. OObIMHO xopowme 6a3bl JaHHbIX NO HAAEXKHOCTU NPEAOCTABNSIOT 3Ty
MHOPMaLMIO. AHaNMTUKN JOMKHBI paccMaTpuBaTh AaHHble MO HAAEeXHOCTU, NpeaocTaensaemMble 6e3 [OBEPUTENBHOIO
WHTepBana (UM uHdopMaumm, NO3BOSSIIOWEN ero paccunTaTb), OHeHb OCTOPOXHO.

A, x,nﬁ w XSup‘ « MOTYT ObITb MCMOB30BaHDI 411 MOCTPOEHWS NOAXOAAWEro pacnpeaeneHns 4 MOAeNIMpoBaHus
WHTEHCUBHOCTM OTKA30B A 3a[4aHHOTO pexuma OTkasa M ero HeonpegeneHHocTen. ITO OYEBUAHO AN pacnpeaeneHns
%2, HO M ONs NOCTPOEHWS NIOFOHOPMAarbHOro pacnpeaeneHns 6biNo NokasaHo, YTO MX UCMONb30OBAHUE TaKkKe OYeHb
ahpeKkTMBHO. TaKOW TIOrOHOPMAaribHbI 3aKOH OMPEAErAeTcA ero CPeaHnM A UInn ero MeanaHon Agy o M Tak HasbliBae-

MbIM CTaHOQPTHbIM OTKIOHEHWUEM.

370 pacnpefeneHne UMeeT O4eHb MHTEPECHOe CBOIMCTBO: Ay , = Agy o /6, M Ag,, = Agg o, 6F,,.
kSup,oc
Torpa oHo onpeaenseTcs TonNbko ABYMs napametpamu: A u ef, = 7;%( .

Ecnn ef = 1, To HeonpegeneHHocTen Het, ecnn ef, = 3,3, TO BEPXHAS U HUXHAA rPaHnUbl AOBEPUTENBHOIO
VHTEepBana paanuyatorcsa nodtm B 10 paz n 1. 4.

OTU 3aKOHbI MOTYT BbITb UCMOMNB30OBaHLI, B CBOK o4epedb, BMecTe ¢ MmeTogoMm MoHTe-Kapno gns Toro, 4tobbl
Yy4Y€CTb BIMAHNE CPEegHUX 3Ha4YE€HWUIN N HEeOoNpeaeneHHOCTeN PFDan n PFH. TMoatomy BCerga BO3MOXHO NOMy4nThb 3HaYe-
HWe HeonpeaeneHHOCTU C NOMOLWbIO BEPOATHOCTHBLIX pac4eToB. HeKOTopre nporpaMMHbI€ NakeTbl Pearim3yrT Takue
BbIYMCNEHNA HENOCpPeaCTBEHHO.

|_|pl/l aHanuae u3bbITOYHBLIX CUCTEM aHanus AOJKEeH YyYUTbIBaTh HE TONbKO HeonpeaeneHHOCTb MHTEHCUBHOCTU
OTKa30B OCHOBHOIO 3NeMEeHTa, HO TakkKe U TOYHOCTb MHTEHCUBHOCTM CCF. [axe ecnu CywecTByeT Xopowwui Habop
OaHHbIX pearnbHbIX UCTbITAHUI ANA SNEeMEHTOB, TO peako UMEEeTCs B HanMumm Xopowmii Habop gaHHbIX pearnbHbIX UCHbI-
Tanui gns CCF u, cnepgoBaternbHo, 3T0 ByaeT BHOCUTL HaMBONbLUYH HeonpeaeneHHoCTb.

B.7 Ccbinkn

Cwm. B [3], [5] v [7]—[13] oononHMTENBHYIO MHMDOPMALMIO NO BbIMUCTIEHNIO BEPOATHOCTU OTKa3a.
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MpunoxenHue C
(cnpaBo4HoOe)

PacueT oxBaTa gunarHocTukom n aonu 6e3onacHbIX OTKa3oB

MeToa pacuyeTa oxBaTa AWarHOCTUKoOM m gonu BesonacHbix oTKaszos npueegeH B MOK 61508-2, npunoxerve C.
HacTosiwee npunoxeHne cogepXuT KpaTkoe onucaHue UCMonNb3oBaHWA 3TOr0 MeToda Ans pacyera oxsara AMarHocTu-
kon. MNpeanonaraeTcs, YTO MHbopMauus, nNpeacTaeBneHHas B MOK 61508-2, gocTynHa 1 npm HEO6XoaMMOCTH UCMONb3Y-
€TCA Mpu Nony4YeHWn 3Ha4deHui, npuBeaeHHsIX B Tabnuue C.1. Bo3aMOXHbIe Onana3oHbl oxsata AUarHOCTUKOW OM1s1 HEKO-
TOPbIX NOACUCTEM UMK KOMMOHeHT O/3/M3 cuctem, cBazaHHbIX ¢ 6e30nacHOCTEO, NnpeacTaeneHsl B Tabnuue C.2. 3Hadve-
HUs, NpeacTaeneHHsle B Tabnmue C.2, onvparTcsl HA UHXEHEPHbIE OLEHKM.

UT06bl NOHATL BCe 3Ha4eHua Tabnuubl C.1, notpeboBanack O6bl NogpobHas cxema annapaTtHbiX CPeacTB, € NOMO-
Wb KOTOPOW MOXHO OMNpeaenvTb BIUsSIHME BCEX PEXMMOB OTKa3oB. [peacTtaeneHHble B Tabnvue C.1 3HaveHust npvee-
AeHbl TONbKO B Ka4eCcTBe npumepa (4ns HEKOTOPbIX KOMMOHEeHTOB Tabnuubl C.1 oxBaT gMarHOCTUKON He onpegeneH, Tak
KaK NMpaKkTU4eckn HEBO3MOXHO OOHApYXWUTb BCE PEXMMbl OTKA30B 3TUX KOMMOHEHTOB).

Tabnmua C.1 6bina cpopmmupoBaHa criegytowmmM o6pasom:

a) [ins onpeaeneHns BNUSIHUSL K&XX40TO BUAAa OTKA30B KaXAO0ro KOMMOHEHTa Ha noBedeHue cuctembl 6e3 avarHo-
CTUHECKMX UCMbITaHWI ObiN NpOBeAeH aHanu3 BMAOB U BIMAHUA OTKA30B. [Nns KaXXOoro KOMMOHEHTa NpuBEAEHbI 40NN
Be3onacHbIX 0TKa30B S M ONacHbIX 0TKa3oB D OT ob6LWel MHTEHCUBHOCTU OTKA30B, CBSI3aHHbIE C KaXAbIM BUAOM OTKA30B.
Ans npocTbIX KOMMNOHEHTOB AEeNeHne Ha onacHble N 6e30nacHble 0TKa3bl MOXET ObiTb YETKO onpeaeneHo, B OCTanbHbIX
Crny4asix — OCHOBaHO Ha WMHXeHEepHON oueHke. [1na CnoXHbIX KOMMNOHEHTOB, €CNU AeTanbHbIi aHanu3 Kaxagoro Buaa
OTKas3a HEBO3MOXEH, CUMTAIOT, YTO OTKa3bl AenATcsi B cooTHoweHun: 50 % 6esonacHbix, 50 % onacHbix. [ns cdopmmpo-
BaHust Tabnuubl C.1 Mcnonb3oBanucb BUAbI OTKA30B, 3a4aBaemMble VMMEHHO TakMm pacnpegerneHvem, XoTs BO3MOXHO U
apyroe, 6onee npeanoYTUTENbHOE pacnpegeneHne no BMaam OTKA30B.

b) 3HaueHus oxBata UarHOCTUKOM ONA KaKOOro KOHKPETHOro ANArHOCTUYECKOro UCTbITaHUS KaXAoro KOMMOHEH-
Ta nomewjalT B ctonbue DCcomp Tabnuubl C.1. B tabnuue C.1 Takke npuBeaeHbl KOHKPETHbIE 3HAYEHUs1 OXBATOB auar-
HOCTMKOW Ansi 0OHapyXeHnst Kak 6e30nacHbIX, Tak U OnacHbIX 0Tka3oB. bbino nokasaHo, 4To ANA NPOCTbIX KOMMNOHEHTOB
(HanpumMep, pPe3ncTopoB, KOHOAEHCATOPOB U TPaH3MCTOPOR) OTKa3bl M3-32 OTCYTCTBMSI KOHTAKTa MM KOPOTKOMO 3aMblKa-
HUs1 OOHapYXXUBAaKOTCA ¢ OXBaTOM guarHocTukon 100 %, Tem He meHee ucnonb3oBaHve Tabnuubl C.2 orpaHnuvBaet
oxBaTt guarHoctukon 3HadveHmeM 90 % ans komnoHeHTa U16 KOMNNEeKCHOro KomrnoHewta tuna B.

¢) B cton6uax 1 n 2 Tabrmubl C.1 npyBeaeHbl MHTEHCMBHOCTM Be30nacHbIX Ag M OnacHbIX Ay, + Ap,, OTKA30B A
KaXkgoro KOMMOHeHTa Npu OTCYTCTBUM AMArHOCTUHECKUX UCTbITAHUMN.

d) O6HapyXeHHbIN ONacHbIN OTKa3 CYMTAaKT hakTudeckn 6e3onacHbIiM, YTO NO3BONSIET onNpeaenuTb OTHOWEHUe
mexay daktudeckn 6esonacHbIMKU oTKasamu (T. e. NbbiMu oBHapyxeHHbIMM B6e3onacHbiMN, HEOOHapYXeHHbIMKU 6e30-
NacHbIMK UK OOHAPYXXEHHBbIMW ONACHbIMU OTKa3amMu) U HeOOHAPYXXEHHBIMM ONAacCHbIMKM OTKazamn. NHTEHCUBHOCTL
thakTnyeckn 6e3onacHbIX OTKA30B ONpeaensioT NPonseeaeHneM 3HAYEHUS UHTEHCUBHOCTM ONACHBLIX OTKA30B W 3Ha4e-
HUSl OXBaTa AMArHOCTMKOW ANA ONACHbLIX OTKA30B U CNOXEHWeM pesynbrata CO 3HAa4YEeHUWEM UHTEHCUBHOCTU 6e30nacHbIX
oTka3oB (cMm. ctonbey 3 Tabnuubl C.1). TOYHO Tak X€ MHTEHCUBHOCTb HEOBHAaPYXXEHHbIX OMacHbIX OTKa3oB onpeaensioT
BblMMTAHMEM OXBaTa ANArHOCTUKON ANSA ONACHBLIX OTKA30B W3 €4MHWLBI U YMHOXEHMEM pesyneTata Ha UHTEHCUBHOCTb
onacHbIX 0TKa3oB (cm. ctonbey 4 tabnuupl C.1).

e) B cronbue 5 tabnuuel C.1 npuBegeHbl 3Ha4eHN MHTEHCUBHOCTN OOHapYyXXeHHbIX 6e30nacHbIX OTKas3oe, a B
cton6ue 6 Tabnuubl C.1 — 3Ha4YEeHUs1 UHTEHCUBHOCTU OBHAPYXEHHbIX ONACHbLIX OTKA30B, NONYYe€HHbIE YMHOXEHMEM
3HaYeHus1 oxeBaTa ANArHOCTUKOW Ha 3HAYEHUA WHTEHCMBHOCTM 6e30mnacHbIX U ONacHbIX OTKA30B COOTBETCTBEHHO.

f) Ucnonb3osanune tabnuubl C.1 paer cneayowme pesynsrarhi:

- 06128 UHTEHCUBHOCTL Be30nacHbIX OTKA30B, BKIOYass 0OHApPYXXEHHbIe OnacHble OTKa3bl:

SAs + ZApp = 9,9x1077;

- 0612 UHTEHCUBHOCTb HEOOHAPY>XEHHbIX ONACHbLIX OTKA30B:
TApy = 5,1%1078;

- 061Wasa MHTEHCUBHOCTb OTKa30B:

Ths + ZApp + Zhpy = 1,0x1075;

- 061Wasa UHTEHCUBHOCTb HEOBHAPYXXEHHbIX 6e30nacHbIX OTKA30B:
Thsy = 2,7x1078;

- oXBaT AWarHocTukon ans 6e3onacHbiX OTKA30B:
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- OXBaT QWArHOCTUKOW NSl ONACHbIX OTKAa30B (0ObIYHO Ha3blBaeMbli «ANArHOCTUHECKMM OXBaTOMY):

App 6,21
Shpp +SApy | 672 = 92%;

- [jond ©e30nacHbIX OTKA30B:

Ehs+Zhpp 986 _ 95 %
Z?LS +Z}LDD +Z?\’DU 365+672 0.

g) Bea gnarHocTnyecknx ucnbiTaHUA MHTEHCUBHOCTE OTKA30B pacnpegenseTcs cneayowmm obpasom: 35 % 6eso-
NacHbIX OTKA30B N 65 % OnacHbIX OTKA30B.

Tab6nuua C.1— PacyeT oxBaTa AMarHOCTUKOM M gonm 6e30nacHbIX OTKa30B

PacnpegeneHue Ha GesonacHble PacnpeneneHne Ha 6e3onacHble U onacHbie OTKasbl
Kom- [Ne Tun M onacHble OTKa3dbl ONA Kaxgoro Onsi oXBata AUArHOCTUKOW U pacCHYUTaHHbIX UHTEHCUB-
no- BUJA OTKa30B HocTel oTkasoB (X100 y™)
rent ocC SC N3meHe- | DyHKUMO- DCeomp 1 2 3 4 5 6
HUue HanbHbIE
3Ha4eHus | oTkasbl

s|p|s|D|s|D|s|[D]| s| D 2 %5l 2so0!| 200 | 2o | 2o
Print | 1[MNevaTb 0,5(0,5(0,5{ 0,5 0| O 0| 010,990,99| 110 | 110 [ 219 | 0,1 | 10,9 | 10,9
CN1 | 1|Con96pin 0,5(0,5(0,5| 0,5 0,9910,99| 11,5 | 11,5 | 229 | 01 (114 | 114
C1 11100 HO 101 O|O(fO 0| O 1 0 3,2 0,0 3,2 0,0 | 3,2 | 0,0
C2 1110 mk®P 010|111 0|00 010 1 0 0,8 0,0 0,8 0,0 | 0,8 | 0,0
R4 111 M 0,5]0,5/0,5| 0,5 1 1 1,7 1,7 3,3 0,0 | 1,7 | 1,7
R6 1(100 K 0 0 0,0 0,0 0,0 0,0 | 0,0 | 0,0
0SC1)1|08C24 MIl'y (0,5(0,5/0,5| 0,5]0,5|0,5 |0,5]0,5| 1 1 16,0 | 16,0 | 32,0 | 0,0 [ 16,0 | 16,0
us 1174HCT85 0,5]0,5/0,5| 0,5(0,5|0,5 |10,5|0,5(0,99(0,99]| 22,8 | 22,8 | 454 | 0,2 | 22,6 | 22,6
u16 |1|MCe8000-12(0 | 10| 1 [0,5]0,5 |0,5]|0,5(0,90|0,90|260,4 |483,6 | 695,6 | 48,4 [234,4|435,2
Uz26 |1(74HCT74 0,5/0,5]0,5| 0,5]0,5(0,5 [0,5]|0,5(0,99/0,99] 22,8 | 22,8 | 454 | 0,2 | 22,6 | 22,6
uz27 | 1|74F74 0,5|0,5/0,5( 0,5(0,5|0,5 |10,5|0,5(0,99(0,99]| 14,4 | 14,4 | 28,7 | 0,1 | 14,3 | 14,3
U28 | 1|PAL16L8BA o110 1]107]1 0| 11]0,98]0,98] 0,0 | 88,0 | 862 | 1,8 | 0,0 | 86,2
L 1/BC817 o|0|0|067/ 0|05 |0 ]| O 1 1 0,0 0,2 0,4 0,0 | 0,0 | 0,2
Bcero 365 | 672 986 |50,9 | 338 | 621

S — GesonacHblli OTKas3;

D — onacHbI 0TKa3;

OC — noTteps KOHTaKTa;

SC — KOpOTKkOe 3aMblKaHUE;

DCcomp — OXBaT AMarHoCTUKOM Ans KOMMOHEHTA.

Mpnmevanuns

1 He obHapyxeH HM oguH BUA OTKasa Ansl KOMNoHeHTa R6, T. . ero oTkas He BNusieT Ha 6e30nacHoOCTb U
FrOTOBHOCTb CUCTEMBI.

2 Cm. Takxke Tabnuuy B.1 (B HacTosiwen Tabnuue MHTEHCMBHOCTU OTKA30B NPUBEAEHbI TONbKO AA OTAENbHbIX
paccmaTtpuBaembIX KOMMOHEHTOB B KaHane, a He Ansl Kaxaoro KOMMOHEeHTa).
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Tab6nuuya C.2 — YpoBHK N gnana3oHbl OXeaTta AUarHoCTUKON PasfnnuyHbIX NOACUCTEM (KOMMOHEHTOB)

KoMnoHenT

Huakuit oxsar
NWarHoCTUKON

CpepHuin oxeart
MarHoCTUKON

Bbicokuit oxBart
AWarHoCTUKOMN

Mpoueccop (cMm. npumevaHue 3):
- pernctp
- BHYTPEHHAS perncTpoeas namsAtb (CM. npu-

MevaHve 3)

- Bnok KOOWpOBaHWA N BbIMONHEHWUA, BKNOYa-

IOWWIA PErncTp TaroB (CM. npumedanve 3)

- YCTPONCTBO BbIYMCIEHUS aapeca
- CHETYMK KOMaHg
- ykasaTernb cTeka

B cymme meHee 70 %

50 %—70 %
50 %— 60 %

50 %—70 %
50 %—60 %

50 %—70 %
40 %—60 %

B cymme menee 90 %

85 %—90 %
75 %—95 %

85 %—98 %
60 %—90 %

99 %—99,99 %

85 %—98 %

lwnHa:
- MOAYNb YNpaBneHvsi NamsTblo
- YCTPOWCTBO YNPaBneHus WKHbI

50 %
50 %

70 %
70 %

90 %—99 %
90 %—99 %

O6paboTka npepbiBaHWN

40 %—60 %

60 %—90 %

85 %—98 %

KBapueBbIli TAKTOBLIV reHepaTop (CM. npume-

yYanue 4)

50 %

95 %—99 %

KoHTponb BbINOMHEHUsI NPOrpamMMbi:

- BpeMeHHoe (cM. npumMedanue 3)

- norudeckoe (CM. npumedanve 3)

- BPEMEHHOE U rormyeckoe (CM. npumedanve 5)

40 %—60 %
40 %—60 %

60 %—80 %
60 %—90 %
65 %—90 %

90 %—98 %

MocTosiHHAA NamsATb

50 %—70 %

99%

99,99 %

HenoctosiHHaA namsaATb

50 %—70 %

85 %—90 %

99 %—99,99 %

OuckpeTHoe obopydoBaHue:

- UnMchpoBOI BBOA/BLIBOA, 70 % 90 % 99 %
- aHanoroeblli BBOA/BLIBOA 50 %—60 % 70 %—85 % 99 %
- UICTOYHWK NMUTaHUA 50 %—60 % 70 %—85 % 99 %
YCTPOCTBO CBAA3W W 3anoMuHalowee yCTpon- 90 % 99,9 % 99,99 %
CTBO 6ONbWON EMKOCTH
OneKkTpomexaHudeckne ycTpoictea 90 % 99 % 99,9 %
Hatunkun 50 %—70 % 70 %—85 % 99 %
OkoHeuHble 3neMeHTbI 50 %—70 % 70 %—85 % 99 %

MpumevaHnnsa

1 HacTosiwyto tabnuuy npumensiior coBmectHo ¢ MOK 61508-2 (tabnuua A.1, B KOTOpPOW NpuBEAEHbI aHANN3un-

pyemble Buabl OTKa3oB).

2 Ecnu ana oxeaTa AMArHOCTUKOW 3a/1aH KOHKPETHLIN AMana3oH,TO BEpXHUE rpaHuLbl MHTEpBana MoryT ObiTb
onpeaeneHbl TONbKO ANA Y3KOro Kpyra CpeAcTB KOHTPONSl WM TECTUPOBAaHUsI, KOTOPbIe PeanusyioT upe3eblHaiHo
AVHAMWUYHYIO Harpysky Ans nposepsemon OyHKLMK.

3 B HacTosiwee BpeMs anst NOACUCTEM, CXEMbI BbICOKOTO OXBaTa AWArHOCTUMKOMN KOTOPLIX OTCYTCTBYIOT, CpeACTBA
W MeToAbl BbICOKON AOCTOBEPHOCTU AWMArHOCTUKM HEWU3BECTHbI.

4 B HacTosiwee BpeMs Ans KBApLEBLIX TAKTOBLIX reHEPATOPOB CPEACTBA U METoAb! CpeaHeln JOCTOBEPHOCTU
HEU3BECTHBI.

5 Huskui gnarHoctuqeckuin oxeart Aanst KOMOGMHAUMM BPEMEHHOIO U MOMMHMECKOTO KOHTPOMS BbIMOIIHEHUSI NPO-
rpamMmbl ABNAETCA CpeaHUM.

MonesHyo nHbopmaunio moxHo Hantm B [141—[16].

69



rOCTP M3K 61508-6—2012

MpunoxexHune D
(cnpaBo4Hoe)

MeToauka KonuyecTBeHHOro onpeaeneHUs BIUAHUSA OTKA3OB
annapaTtHbIX cpeacTB no obuwen npuynHe B 3/J/MI3 cucremax

D.1 O6wue nonoxeHuns

D.1.1 BeBegeHue

Hacrosiwmin ctangapt BroyaeT B cebsa psag MeTodoB, paccMaTpuBarolmMx cucTematudeckme otkasbl. OgHako
He3aBuUCUMO OT SCbQDGKTVIBHOCTVI 3TUX MeToao0B, CyLI.l|eCTByeT octaToHvHasa BEPOATHOCTb BOSHUKHOBEHUA CUCTEMATUYECKUX
OTKa30B. OTO He3Ha4UTeNnbHO BNUSIET Ha pesynkTaTbl pacdeTa 6e30TKa3HOCTM Ansi OQHOKaHamNbHbIX CUCTEM, OAHAKO
BO3MOXHOCTb MNOSIBIEHUST OTKA30B, CMOCOOHBIX MOBMUSTE Ha HECKOSbKO KaHAINOB MHOTOKaHaNbHOW CUCTEeMbl (MU He-
CKOIMbKO KOMMOHEHTOB B M30bLITOUHON cucTeme 6e30nacHoCTy), T. €. OTKa30B Mo obLuel npuuvHe, NPUBOAUT K CyLLECTBEH-
HbIM owmnbkam npu pacdeTax 6€30TKA3HOCTU MHOFOKaHamnbHbIX UMM M3ObITOYHBIX CUCTEM.

B HacTosiemM npunoxeHun NpYBOAUTCS ONUCaHWE METOAMKM, MO3BOMSOLWEN yUMThIBaTb OTKa3bl NO obwen npu-
UMHE Npu oueHke 6e30NacHOCTU MHOFOKaHarbHbIX UMM U3GLITOYHBIX J/3/M3O cuctem. Ucnonb3oBanHne aaHHON meToam-
KM gaeT 6onee TOUHYO OLEHKY MONMHOTbI 6€30NacHOCTU TakoW CUCTEMbI, YEM MPU UFHOPUPOBAHUKU OTKA30B MO Ob6Luel
npuynHe.

MepBas meTogmka UCMONb3yeTCa ANs pacyeTa 3HadeHus B-hakTopa, 4YacTto UCNoNb3yemMoro Npu MoaenMpoBaHUK
0TKa30B Mo obuwen npuunHe. OnmcbiBaemasi MeToaMKa MOXeT ObiTb MCMONb30BaHa ANA OLUEHKN MHTEHCMBHOCTU OTKA30B
no obLen NnpuunHe B criydae AByX unu 6onee napannensHo paboTalwmx cucTem, ecnm U3BeCTHA MHTEHCUBHOCTL CIy-
YarHbIX OTKa30B annapaTHbIX CPeAcTB ANnA ogHon u3 aTux cuctem (cm. D.5). MpuHato cumtatk, 4TOo B 06WEee yncno
crnyyanHbIX 0TKa3oB 060opyaoBaHMs ByaeT BKIOHYEHO MHOFO OTKA30B, KOTOPbIe Gbinn Bbi3BaHbI CUCTEMATUYECKUMWN OTKa-
3amMu.

B HekoTOpbIX cnyvasx npegnodTuTenbHee anbTepHaTMBHbIE METOAUKM, Hanpumep, ecnu Gnarogapa Hanuumio
JaHHbiXx 06 oTkasax no obLlel NpuyYrHe MOXHO Nony4nTe Gonee TouHOE 3HadveHue f-chakTopa UnKu Koraa Konu4ecTBo
3MNeMEeHTOB, OTKa3aBlKX No oblel npuuvHe, Gonblwe 4YeTbipex. B kavecTee anbTepHATUBHOW METOAMKMW, Hanpumep,
MOXeT ObITb MCMoNb30BaH MeTod BMHOMUANBbHOW WHTEHCUMBHOCTW OTKa30B (TakkKe HA3biBaEMbl «LWOKOBAsi MOAENb» ).

D.1.2 KpaTkum 0630p

CunTaercs, 4TO OTKasbl B CUCTEME BO3HUKAIOT U3 ABYX PasnunYHbIX UCTOHHUKOB:

- CNnyYanHble OTKa3bl annapaTtHbIX CpeacTs;

- cucTematu4eckme oTKasbl.

MpegnonaraeTcsi, YTO OTKa3bl NEPBOrO BUAA BO3HUKAIOT CIy4YalHO Mo BPEMEHU Ans Moboro KOMMOHeHTa U NpUBO-
OAT K OTKa3y KaHana CUCTEeMbI, HYacTbio KOTOPOTO SIBMSETCS COOTBETCTBYIOLLMI KOMIMOHEHT, TOIAA KakK OTKasbl BTOPOro Tmna
NOSIBNATCS Cpasy U AeTEPMUHUPOBAHHLIM CNnocobom, Korga cucTema AOCTUraeT COCTOSIHMSA, B KOTOPOM CYLLECTBYeT
cuctematuyeckasn owmnbka.

CyuwecTByeT HekoTopasi BEpOATHOCTb TOrO, YTO BO BCEX KaHanax MHOroKaHarnbHOW CUCTEMbl MOTYT MPOU3OWTH
He3aBUCHMMBbIE CryYalHble OTKa3bl annapaTHbIX CPeAcTB, BCIEACTBUE YEro BCe kKaHanbl OQHOBPEMEHHO OKaXKYTCHA Hepa-
6oTocnocobHbIMK. Tak Kak NpeanonaraeTcs, YTo TakMe OTKasbl annapaTtHbIX CPEACTB BO3HMKAIOT BO BPEMEHU CIyuyaiiHo,
BEPOATHOCTb TakUx OTKA30B, OAHOBPEMEHHO BO3HMKAIOWMX B MaparnenbHbX KaHanax, Hu3ka rno cpaBHEHUIO C BEPOSIT-
HOCTbIO OTKa3a OAHOro kaHana. Takas BepOATHOCTb MOXET OblTb paccuMTaHa ¢ MOMOLLBIO XOPOLLIO U3BECTHLIX METOAOB,
HO pe3ynbraT MOXET OblTb OYeHb ONTUMUCTUYHLIM, KOFdA OTKa3bl HE MOJNTHOCTLIO HE3aBMCUMbI ApYr OT Apyra.

3aBucumble oTKasbl 06bIMHO AensATcsl Ha cnegyiowme rpynnbl [4]:

- Otkas no obwei npuynHe (CCF) Bbi3biBaeT HECKONBKO OTKA30B Mo ogHoW obuwiel npuymHe. Heckonbko OTKa3oB
MOIYT MPOU3ONTU OOQHOBPEMEHHO UMU B TEYEHUE HEKOTOPOro Nnepuoaa BPeMEHM;

- Otkasbl B o6wem pexume (CMF), kotopble siBnsoTcA YacTHbiM cnydyaem CCF, korga Heckonbko eguHuL, obopy-
[JOBaHUSI OTKAa3bIBAOT B OAHOM PEXUME;

- KackagHble oTkasbl, kOrga OAuH KOMIOHEHT OTKa3blBaeT BCIEeACTBUE OTKasa APYroro KOMIMOHEHTA.

Tepmun CCF 06bMHO ncnonbayercs anst 0606weHust Bcex BUAOB 3aBUCUMbIX OTKA30B, Kak CAEnaHo B HACTOAWEM
npunoxeHnn. OHW TaKke AENSATCs Ha:

- 3aBUCUMblIEe OTKa3bl, Bbi3BaHHbI€ NOHATHbLIMU AETEPMUHNPOBAHHbLIMU TPUYNHAMMU;

- COBbITUA BO3MOXHOIO OCTATOYHOrO MHOTOKPaTHOrO OTKa3a, KOTopble IBHO He aHanuM3aupyloTcsl u3-3a HegocTa-
TOYHOW TOYHOCTU UX I'Ipe,ClCTaBJ'IeHVIFI, OTCyTCTBVlﬂ ACHbIX ﬂeTepMMHMPOBaHHbIX NPUYUH UX BO3HUKHOBEHUSA UNn OTCyT-
CTBUSI BO3MOXHOCTU cOOpaTh AaHHbIe MO HAAEXHOCTW.

Insa nepebix A4OMKHLI 6biTb BLIMOMHEHLI aHANU3, MOAENMPOBAHWE U OUEHKA OBLLENPUHSATLIM CNOCOBOM U TONBLKO
BTOpble AormkHbl 6biITb 06paboTaHbl, Kak Noka3aHo B HacTosiweM npunoxenun D. Tem He MeHee, cucTemaTuveckue
OTKa3bl, KOTOPbIE ABNAIOTCA MNONHOCTLIO 3aBUCUMbIMU OTKA3aMW, He BbISIBIEHHbBIMU BO BpeMsl aHanu3a 6e3onacHocTu
(vHave oHM aomkHbl 6bITb yCTpaHeHbl), 0bpabaTbiBaloTCsl onpeaeneHHbiM CnocoboM, ykazaHHbIM B HACTOSILWLEM CTaH-
AapTe, HO AaHHOe NPUNOXEeHNE NPUMEHSIETCA B OCHOBHOM sl CNy4anHbIX 3aBUCUMBIX OTKa30B annapaTtHbIX CPeacTe.

Takum ob6pasom, oTkasbl Mo oblien nNpuunHe, ABNSIOWMECH CNeACTBUEM OAHOW NPWUYMHLI, MOTYT BNUATH Ha He-
CKOIMbKO KaHAamNoB MNWN HECKONbKO KOMIMOHEHTOB. Takas npuuMHa mMoxeT GbiTb CNeacTBMEM cucTemaTuyeckon ownGku
(Hanpumep, KOHCTPYKTUBHON UNKN OLUMOKM TEXHUYECKMUX YCIIOBUI) UMM BHELWHEro BO3AENCTBUSA, BeAyLLEro K npexaespe-
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MEHHbIM Cay4aiiHbiM annapaTHbiM OTkas3am (Hanpumep, M36bITOYHOM TemnepaTypbl, BO3HMKAalOWENR K3-3a crayyvaiHoro
oTKasa annapaTHOro cpejcTBa, 06bIYHOrO BEHTUAATOPA, UYTO COKpaliaeT BPEMS XW3HW KOMMOHEHTOB WAWM HapylaeT
3afaHHble YCNOBUSA OKpyXawlen cpefbl gna nx paboTbl), WM KOMOMHALMM 3TUX (hakTOpoB. Tak Kak oTkasbl No o6Liel
npuyYnHe yauie BAMAKT HA HECKO/IbKO KaHa/noOB MHOrOKaHas/bHOW cCuUCTeMbl, TO BEpPOATHOCTb TaKOro oTkasa, ckopee
Bcero, byaet AOMUHMPYOLWUM (hakTopom npu onpegeneHnn obuieli BEPOSATHOCTM OTKa3a MHOrOKaHa/llbHON CUCTEMbI.
Ecnn He yuuTbiBaTh 3TOT pakTop, TO 6yAeT TPYAHO MOMAYYUTb NPaBU/IbHYIO OLLEHKY YPOBHS MOMIHOTbI 6€30MacHoCTH.

D.1.3 3auimMta oT 0TKa30B No 06ULeli NpuynHe

XoTa oTkasbl No 06LWeil npuunHe SABNAKOTCA CNeACTBMEM OAHOW NPUYMHBI, OHW He 06fA3aTeNbHO MPOSABASATCA BO
BCEX KaHanax OLHOBPEMEHHO. Hanpumep, npu oTKase BEHTWAATOPA BCE KaHasbl MHOrokaHasnbHoOW J/3/M3I3 cuctembl
MOryT OTKasaTb, 4YTO BefeT K OoTKa3y no obuiei npuunHe. OAHako Heob6a3aTenbHO BCE KaHalbl HarpeBalwTCA C OAWHAKO-
BOV CKOPOCTbIO MM MMEIOT 06Lyl0 KpuTMyeckylo Temnepatypy. CnegoBatesibHO, 0TKasbl BO3HMKAIOT B pPasHbIX kaHanax B
pasHoe Bpewms.

ApXUTEKTYpa NporpaMmupyembiX CUCTEM MNO3BONAET WM BbINO/HATL BHYTPEHHEE AMarHOCTMYeCcKoe TecTupoBaHue
HEenocpeAcTBEHHO BO BpeMs paboTbl, YTO MOXeT ObiTb peann3oBaHO pasIMyHbIMK crnocobamu, Hanpumep:

- 0AVH kaHan M3 cucTemMbl OAHOBPEMEHHO C o6ecrneyeHnem paboTbl BXOAHOIO W BbIXOAHOTO YCTPOWCTB MOXeET
HenpepbIBHO BbLIMOMHATL BHYTPEHHIOW NPOBEPKY CBOeN paboTbl. Ha aTane npoekTUpPOBaHUA MOXHO AOCTWYb 3HAYeHus
TecTOBOro oxsaTta, paBHOro 99 % [17]. Ecnn 99 % BHYTpeHHUX cO0eB 06GHapyXeHbl 40 TOro, Kak OHU NpuBeayT K 0TKasy,
BEPOATHOCTb C60eB OAHOr0 KaHana, KOTOopble MOryT, B KOHEYHOM cyeTe, CTaTb YacTbi0 OTKa30B MO O6Lieli npuynHe,
3HAYNTESIbHO CHUXaeTCH;

- NOMMMO BHYTPEHHEro TeCTUPOBaHUSA KaxAbli kaHan M3 cucTeMbl MOXET OTC/AEeXMBaTb BbIXOAbl APYrMX KaHanoB
MHOrokaHanbHoi M3 cuctembl (Mnn kaxgoe M3 ycTpPONCTBO MOXeT OTc/AexuBaTb Apyroe 13 ycTpoicTBO cUCTEMBI,
cocTosllwen n3 Heckonbkmx M3 ycTpoiicTe). CnefoBaTenibHO, 0TKas, BO3HMKLIWIA B OAHOM KaHane, MOXeT ObiTb 06Hapy-
XEH, N OAWH WU HEeCKO/IbKO OCTaBLUMXCA HeOoTKasaBLWMWX KaHanoB OyAyT BbINOMHATb NEPEKPECTHbI KOHTPONb U
UHUUMMpPOBaTbL H6e3onacHoe BblkYeHue (cneayet OTMETUTb, YTO NEPEKPECTHbI KOHTPOSb 3h(heKkTMBEH, ecnnm cocTos-
HVWe cucTeMbl ynpaBfeHWs NOCTOSIHHO MeHsieTCs, Hanpumep, Npy HaluyMM 4acTo MCMNONb3yeMol B UMKIMYeckum paboTa-
OlEeM yCTPOWCTBE 3alUTHOW GIOKMPOBKM UAN NPW BHECEHUW B YCTPOMNCTBO HEOBONbLUIMX U3MEHEHWUNR, He BAUSKLWUX Ha
ynpasngowyo MYHKUUI). VIHTEHCMBHOCTb BbINO/IHAEMOrO NepeKpecTHOro KOHTPOJIA MOXeT OblTb A0CTAaTOYHO BbICOKA,
NO3TOMY HENocpeacTBEHHO nepen HEO4HOBPEMEHHbIMW OTKazaMu Mo o6uieli NpuYnHe NepeKpPecTHblii KOHTPO/b, CKO-
pee Bcero, 06Hapy>X1T NepBblli 0TKa3aBLWWi kaHal U NO3BOSIMT NepeBecTn cUCTeMy B 6e€30nacHOe COCTOSIHWE A0 MOMEH-
Ta OoTKasa BTOPOro kKaHana.

Hanpumep, 18 BEHTUNATOPA CKOPOCTb pocTa TemnepaTtypbl U BOCMPUUMUYMBOCTb KaHas/I0OB HECKONbLKO passuya-
l0TCS, NO3TOMY BTOPOW KaHas, BO3MOXHO, OTKaXeT CMyCTA HEeCKO/IbKO AeCATKOB MWHYT nocne nepsoro. 970 no3sonset
nocne AMArHOCTUYECKOro TeCTUPOBAHMA MHULMWPOBaTb 6e3onacHoe OTK/IYEeHME MepBOro OTKasaBlIEero kaHana Ao
TOro, Kak no o6uell NpuymHe OTKaXKeT BTOPOW kaHar.

Takum ob6pasom:

- N3 cuctembl 06nagardT BO3MOXHOCTbIO hopMupoBaTh 6apbepbl 3awuTbl OT OTKA30B MO 06WeEl MpuunHe W,
cnefoBaTeflbHO, B MEHbLUE CTeneHU NOABEPXEHbl UM MO CPABHEHUIO C APYTMMU TEXHOMOTUSIMU;

- ansa N3 cMcTtemM MOXHO MCMOb30BaTh [3-hakTop, oTAnvarLwWwminica oT [3-chakTopa AN Apyrux TexHonoruii. Cnepo-
BaTesibHO, OUEeHkM [3-thakTopa, onuparolwmecs Ha npegbigylwie 3Ha4YeHUs OLEHKM MHTEHCMBHOCTM OTKa3oB, CKopee Bce-
ro, OKaXyTCsi HempaBW/bHbIMW (HW OfHA W3 U3BECTHbIX CYLlEeCTBYIOLWMX MOAeNel OLeHKM BEepOATHOCTM OTkasa no obuiei
NpUYMHE He yuuTbiBaeT 3aheKT aBTOMaATUYECKOTO MEPEKPECTHOro KOHTPONSA);

- Tak KaKk pa3HeceHHble BO BPEMeHW OTKa3sbl No o6Leli NpuyMHe MOryT 6biTb O6HapYXeHbl C MOMOLLbI AMAarHOCTK-
YecKoro TecTUpoBaHWs [0 OTKasza BCeX KaHasoB, NoAo6Hble OTKasbl MOrYT He BOCMNPUHUMATbLCHA KakK OTkasbl No obuiel
npuYnHe.

PucyHok D.1 — CBfi3b Mexay oTkasamu Mo o6LWeil npuynHe M oTKasaMu OTAEe/bHbIX KaHanoB
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CywiecTByIOT TpU crnocoba yMeHbLIEHNS BEPOSATHOCTU NOTEHUMANBHO OMacHbIX OTKA30B Mo obweln NpuymHe:
1) ymMeHblueHVe oBLWero Yncna cry4anHbiX annapatHbIX U CUCTEMATUYECKMX OTKA30B (3TO yMeHbLaeT nnowiaam
3MNUMNCOB, NPEeACTaBMNeHHbIX Ha pucyHke D.1, NpuBOAA K YMEHbLUEHMIO MNOLWLaan nepeceyeHns anmuncoB);
2) MakcMMarnbHoe yBelnu4YeHWe He3aBUCUMOCTU KaHanoB (3TO yMeHblUaeT nrowaab nepeceyeHust annuncos,
npeacTaBneHHbiX Ha pucyHke D.1, He MeHsia nnowaan camux arnUncoB);
3) obHapyXeHne HeOoOHOBPEMEHHbLIX OTKA30B MO OOWElN NpuuuHe, Korga HeWUCrnpaBHbIM CTAHOBUTCA TOMNBKO OAWH
KaHasn, 4O TOro Kak CTaHeT HEUCNPaBHbIM BTOPON, T. €. UCMONb30BaHWE ANArHOCTUUECKOrO TECTUPOBAHUS UMM CMELLEHUS]
KOHTPOmbHbIX MPOBEPOK.
B cuctemax Gonee 4em ¢ ABYMsI KaHarnamMmm, otkas no obwen NnpuunHe MoOXeT NOBMNUATb Ha BCE KaHanbl UK TOMNbKO
Ha HECKOIbKO, HO He Ha Bce, paboTawwme B obwem pexume. Takum obpasom, Noaxod, NPeAcTaBNeHHbI B JaHHOM
NPWNOXEHUN, B COOTBETCTBMM C MEPBbLIM METOOOM, 3aKIOYaeTca B pacyeTe 3HadveHus B ans QynnekcHol CucTemsi
roriocoBaHusa 1002, a 3aTeM B UCMONMb30BaHUM MOBLILLAILLErO koathmumeHTa 4nst Nony4aemMoro 3HaueHus 3 B 3aBuCU-
MOCTU OT OBLLEro KONMMYeCTBa KaHaINoB U CXEMbl FONocoBaHus (cMm. Tabnuuy D.5).
D.1.4 Nogxoa, aganTupoBaHHbIX B cepuu ctaHgapToB MIK 61508
Mogxog M3K 61508 ocHoBaH Ha BbIMOMHEHWM CreayoWmMX TPex 3Tanos:
1) ncnonb3oBaHne meTodoB nNo MOK 61508-2/3 Ansi CHUXEHWS BEPOSITHOCTU CUCTEMAaTUYECKUX OTKA30B BCEM
CUCTEMbI 0 YPOBHA, COMIMEPUMOIo C BEPOATHOCTbIO CJ'IyHGI;IHbIX OTKa30B annapaTHbIX CpeacTs,
2) KonmyecTBeHHOE onpeaenenne hakTopor, KOTOpble MOryT ObITb ONpeaeneHbl KONMYECTBEHHO, T. €. YYeT Bepo-
SITHOCTW CryYariHbIX annapaTHbIX OTKas3oB, kak onpegeneHo B MOK 61508-2;
3) onpegeneHne OTHOLLEHUS], CBS3LIBAIOLLETO BEPOSATHOCTL OTkasa Mo obweln npuynHe ¢ BEPOSAATHOCTLIO Cryvait-
HOro OTKasa annapaTtHbIX CPeACTB C UCMONb30BaHMEM MPaKTUHMECKUX CPEACTB, KOTOPble CHMTAIOTCS Ny{lWMUMW B HACTOSI-
wee Bpemsl. B HacTosiLeM NpUNoXeHUn onucaHa MeToAmKa OMNpeaereHnst 3TOro OTHOLLEHUS.
BOonbWWHCTBO METOAMK OLEHKM BEPOSITHOCTM OTKA30B Mo 06Liel npuyvHe hopMUpYIOT NPOrHO3bl HA OCHOBE BEPO-
ATHOCTU CMyYanHOro OTKasa annapaTHbiX cpeacTB. HeCoOMHeHHO, HenocpeCTBEHHON B3aUMOCBSI3W MeXdy 3TUMU BEpo-
SITHOCTSIMM HET, TEM HEe MEHee, Ha MPaKTUKE HEkOoTOopasl Koppensauust Mexay HuUMmM Obina HangeHa W, BO3MOXHO, SIBMs-
eTcs cnegcTerem achheKTOB BTOPOro nopsigka. Hanpumep, Bolcokas BEpOSTHOCTb CIy4aiHOro 0Tka3a annaparHbIX CpefcTB
CUCTEMBI CBSI3aHa:;
- ¢ 6onblwum o6beMom OOCNyXMBaHWS, KOTOpbIM TpebyeT cuctema. A BEPOSITHOCTb CUCTEMATUYECKOIO OTKa3a,
SABNSIOLWErocs cneacTtenemM o0CnyXMBaHUS, 3aBUCUT OT YMCla NMPOBEAEHHBLIX CEAaHCOB ODOCMYXMBaHUS, UTO Takke MOBbI-
LWaeT MHTEHCUBHOCTb BO3AENCTBUS YernoBevecknx owmbok, npueogslee K oTkasam no obwer npuunHe. Takmum obpasom
BO3HMKAET CBSI3b MeXAy BEpOsITHOCTbIO CNy4YaliHOro OTkasa annapaTtHbiX CPeCTB U BEPOSITHOCTBLIO OTKasa no obuier
npudnHe. Hanpumep:
- NOCNe KaXaoro Cry4anHoro oTkasa annapaTtHbix cpeacTe Tpebyerca peMOHT, a 3a HUM TECTUPOBAHNE WU, BOSMOX-
HO, MOBTOpPHAas KanuOpPOBKa;

- ONs1 3a4aHHOTO YPOBHSI MONHOTHI 6e30nacHOCTU cuctema ¢ 6onblen BEpOATHOCTLIO Cny4YanHoOro oTkasa anna-
paTHbIX cpeacTB TpebyeT Gonee 4acToro NPoOBEAEHUA KOHTPOMBHBLIX NPOBEPOK U ¢ Gonbwen rmyobnHON/CNnoxHo-
CTbIO, YTO TaKKe YBENUYUBAET BIUSIHUE YETTOBEYECKOro hakTopa;

- CO CMOXHOCTbIO CMCTEMBI. BEpOoSITHOCTL CnyvanHoro otkasa annapartHbIX CPeACTB 3aBUCUT OT YMCNa KOMMOHEH-
TOB W, CregoBaTerbHO, CIMOXHOCTU cucTeMbl. CNOXHYIO CUCTEMY TpyAHEee NOHATb, NMO3TOMY Y Hee Bblile BePOATHOCTb
NosIBIEHUs1 cucTeMaTuyeckux owmnbok. Kpome Toro, CNoXXHOCTb CUCTEMBI 3aTpygHAET oBHapyXeHne OTKa3oB NyTem
aHanmsa unu TeCTUpPOBaHUSI U MOXET NMPUBOAUTHL K TOMY, YTO 4acTb fIOMMKW cucTeMbl ByaeT BbIMONHATLCA TOMbKO Mpw
penKo BCTPeualowmxcsl yeroBusix. 3TO Takke NMPUBOAUT K NOSIBNEHUIO CBA3SWN MeXAy BEPOATHOCTBIO CMy4alHOro otkasa
annapaTtHbIX CPeACTB U BEPOATHOCTLIO OTKa3a Nno obLen npuynHe.

B HacTosiiee Bpemsi UCTIONb3yeTCs HECKOrbko noaxoaoe ans o6pabotkn CCF (B-thaktop, HECKONBKO Fpeveckunx
OykB, B-hakTop, OMHOMMAanNbLHass MHTEHCUMBHOCTbL OTKa30B 1 Aap.) [18]. [lanee onnucaHbl gBE M3 TEKyWwmMX Mogenewn, npegna-
raeMble B HACTOSILLEM MPUITOXEHUN ANsl TPETLETO aTana TPexaTanHoro noaxoga. HecmoTpsa Ha orpaHuyeHuns, cumTaercs,
4YTO B HACTOSILLEE BPEMSI OHU NMPEACTaBsAOT coboi nydwmin cnocob obpaboTkn BEpOATHOCTU OTKa3a no oblen npuynHe:

- ycTosiBwasicas mogernb P-dakropa, KOTopas LWMPOKO UCMONb3yeTca n 06bIMHO ee BO3MOXHO MCMnonb3oBaThb B
MHOrOKaHamnbHbIX CUCTEMAX BIIIOTb A0 YETbIPEX 3aBUCUMBIX 3MEMEHTOB,;

- BMHOMManbHasi MHTEHCUBHOCTb OTKa30B [19] (Takke M3BEeCTHasA Kak LWOoKoBas Mogenb), kotopas mMoxeT ObiTb
MCMONb30BaHa, KOrga KONMYeCTBO 3aBUCUMLIX aMeMeHTOB Oonblue YeTbipex.

Mpu ncnonb3oBaHum mogenu B-cdakropa anst /M cuctembl BO3HMKAIOT cnegylowme ase npobnemsi:

- BbIGOp 3HaueHus P-chaktopa. MHorme uctounmkm (Hanpumep [17]) npegnaraloT AnanasoHbl BO3MOXHBIX 3HaYe-
HWIA B-cbakTopa, HO He onpeaensitoT UX KOHKPETHbIE 3HAaYeHUs,, 0cTaBnasa BbIbOp 3a nonb3oBarenem. YTobbl pewmnTb aTy
npobnemy, metoauka B-chaktopa, npeacTaBreHHasl B HACTOAWEM MPUMOXEHNU, OCHOBLIBAETCA Ha nogxoae, NepBoHa-
yaneHo onucaHHom B [20] n 3aTemM CKOppeKTUpOBaHHOM B [21];

- HYM Mogernb [-hakTopa, HU LWOKOBasi MOAENb HE YYMTHLIBAIOT Pa3BUTbIE BOSMOXHOCTU ANArHOCTUYECKOIO TECTUPO-
BaHUS1 COBPEMEHHbIX MO cuCTEM, KOTOPbIMM MOXHO BOCMNOMbL30BATLCA ANA O6HApYXeHUs HEOQHOBPEMEHHbLIX OTKAa30B
no obuwen npuynHe 40 TOro, Kak OTKa3 MoNHOCTbIo nposiBuT cebs. [na npeogonexHns ator nNpobnembl noaxopd, onucaH-
HbIl B [20] U CKOpPEKTUPOBaHHbIN B [21], Obln U3MEHEH C TeMm, 4YTOObl OTPa3uTb BNUSIHWE ANArHOCTUHECKOrO TECTUPOBA-
HUS1 MPU OLEHKE BO3MOXHOIO 3HadeHust P.
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DYHKUMN ANArHOCTUHECKOrO TECTUPOBAHUA, BbINMONHAWMECA BHYTPU MO cuctemsbl, ob6ecneunBaloT HenpepbIBHOE
cpaBHeHue paboTel 13 cuctemsl ¢ 3apaHee onpeaeneHHbIMU COCTOSHUAMU. DTU COCTOSIHUSI MPEABAPUTENIBHO Oornpeje-
NSAOTCA NPOrPaMMHO UMK annapaTtHoO (HanpuMep, ¢ NOMOLBIO KOHTPONBHOIO Tarmepa). PaccmatpuBaemMble Takum
06pa3om yHKLUM ANArHOCTUHECKOrO TECTUPOBAHUA MOXHO CYMTaTb AOMNONHUTENBHBIMU M YaCTUYHO Pa3nuyalowyMuUcs
Anst kaHanos, pabotatowmx B M3 cucteme napannensHo.

Taicke MOXET MCNONb30BaTbCA METOA, NEPEKPECTHOrO KOHTPONsA KaHanoB. MHomMe rogpl 3TOT METOA NpUMEHSINCS
B [IByXKaHarbHbIX CUCTEMAaX C B3aUMHOWN OIOKMPOBKOW, MOCTPOEHHbIX UCKNIOHUTENBLHO Ha pene. OaHako penenHas Tex-
HomMormsl o6bIYHO NMO3BONSET NPOBOAUTL NEPEKPECTHOE TECTUPOBAHWE TONBbKO BO BPEMSI UBMEHEHUSI COCTOSIHUSI KaHa-
NOB, YTO AenaeTt Takoe TeCTMPOBaHME HENoAXoAAWMM AN 06HapYXeHUss HEOAHOBPEMEHHbLIX OTKA30B Mo o6Lei npuyu-
He, €CrM CUCTEMBbI OCTalOTCA B OAHOM (Hanpumep, BKIIIOYEHHOM) COCTOAHWM B TeyeHue AnuternbHoro Bpemenn. C
MOMOLLBI0 TeXHoNnormm N3 cucTeMbl NEPEKPECTHLIN KOHTPONb MOXET NPOBOAUTLCA C BbICOKOW YaCTOTOMN.

D.2 O6nactb npumMmeHeHUs MeTOAUKMU

O6nactb NPUMEHeHUs1 METOAMKM OrpaHUYeHa annapaTtHbIMU OTKa3amu Mo o6WEl NpuyuMHeE Mo creaylowmum npu-
YMHaM:

- mogenb B-chaktopa u WokoBasi MOAENb CBA3LIBAIOT BEPOATHOCTb OTKA30B Mo O6LWEN NpUUMHE C BEPOSITHOCTHIO
CrnyYarHbIX annapaTtHbIX OTKA30B. BEpOATHOCTE 0TKa30B No obweln NpuynHe, 3aTparMBaloLLMX CUCTEMY B LIENOM, 3aBUCUT
OT CMNOXHOCTU CUCTEMBI (B KOTOPOW IMABHYIO pOnb, BO3MOXHO, UIrPaeT Nonb3oBaTernbckoe nporpamMmHoe obecrieueHue),
a He Tonbko oT annaparypsl. O4eBMaHO, YTO MObbIe pacHeTbl, OCHOBAHHLIE HA BEPOSATHOCTU Cly4YalWHOro annapaTHOro
0TKa3a, He MOIyT YYWUTbIBATb CMOXHOCTb MPOrPamMMHOro obecneqeHus;

- nHdopmmpoBaHue 06 oTkasax no obwen NpuUnHe 06bLIMHO OrPaHUYMBAETCSl annapaTHBIMU OTKa3amu, YTO SIBIs-
eTcs rmaeBHoin 3aboTol nponssoguTenen o6opyaoBaHus;

- MOAENUPOBAHME CUCTEMATUYECKMX OTKA30B (HaNpUmep, OTKA30B NPOrpamMmmHoOro obecrieueHust) cumTaeTcsl npak-
TUYECKN HEOCYLLECTBUMBIM;

- Uenbl MeponpusiTui, onpegeneHHbix B MOK 61508-3, aBnaeTca CHWkeHNe BEpPOATHOCTM OTKA30B MO o6Lliei
npuyMHe, CBA3aHHBIX C MPOrpamMMHbIM obecneveHneM, A0 3HaYeHUs, NPUEMNEMOrO Ansi HEOBXOAMMOrO YPOBHSI MOMHO-
Tbl HGe3onacHocTu.

CnepoBaTtenbHO, OUeHKa BEPOSATHOCTU OTkasa no oblwen nNpuynHe, BbINOMTHEHHAs! MO AAHHOW METOAMVKe, CBA3aHa
TOMBKO C annapaTtHbIMK OTKa3amu. ITy METOAUKY HE AONYyCKAaeTCA UCMONb3OBAaTh AN MOMyYeHUsi UHTEHCMBHOCTU OTKa-
30B BCEN CUCTEMbI, YHWNTHIBAIOWEN BEPOATHOCTL OTKA3a, CBA3AHHYIO C NPOrpamMmHbIM obecrieueHnem.

D.3 Ocob6eHHOCTU MeTOOUKMU

Tak kaK Ha gaTynkM, NOrnYecKylo NOACUCTEMY U UCMNONHUTENbHBIE 3MEMEHTHI BIUSIOT, Hanpumep pasnuuHbie
YCMNOBWSA OKpYXaloWwern cpeabl U ANarHoCTUYeCKne TeCTbl C pa3HbiM YPOBHEM BO3MOXHOCTEN, ANs KaXXAoW M3 3TUX NOACK-
CTEeM HaCTOALLYI0O METOAMKY NPUMEHSIIOT He3aBucumo. Hanpumep nomuyeckyto nogcuctemy npolue NoOMecTuTb B KOHTPO-
nvpyemyio cpegy, a gat4nky mMoryT BbiTb YCTaHOBMNEHbI CHAPYXW U NOABEPIHYTHI BHEWHEMY BO3AEWUCTBUIO.

MporpamMmmupyemele anekTpoHHbIE KaHarnbl NPefoCTaBnsioT BO3MOXHOCTL ANs peanu3aumm pasHoobpasHbix
OYHKUMA OUArHOCTUHYECKOrO TECTUPOBAHUSI U CMOCOBHbI:

- obecneunBaTh BbICOKMI OXBAT QWArHOCTMKOW B npegenax KOHKPETHbIX KaHanos;

- KOHTPONMPOBATb OOMNOIHUTENbHbIE U3OLITOYHbIE KaHarbl;

- obecrne4nBaTh BbICOKYIO YacTOTy NMOBTOPEHUS;

- KOHTPONWPOBAaTh C MOBbLILEHHOW YacTOTON AATHUKA W/WIMN UCNOMNHUTENBHLIE 3NEMEHTbI.

Yale Bcero oTkasbl No obwWel NpUYMHEe He BO3HWKAIOT OJHOBPEMEHHO BO BCEX 3aTPOHYThIX KaHanax. [MoaTtomy,
€CNny YacToTa NOBTOPEHMA AMarHOCTUYECKOro TECTUPOBAaHWS JOCTAaTOUHO BbicoKa, 60NbWylo YacTb OTKA30B No obuen
NpYYMHe MOXHO OBHaPYXUThb 1, CreqoBaTerbHO, YCTPaHUTL [0 TOro, Kak GyayT 3aTpOHYThl OCTanbHbIE AOCTYIHbIE KAHATbI.

He Bce yHKLUM MHOrokaHanbHOW cucTembl, o6ecneunBailome yCTOMUMBOCTL K OTKaszam no obuwielt npuymtHe,
MOXHO NPOBEPUTH C MOMOLBIO ANArHOCTUYECKOrO TecTupoBaHus. OaHako apheKTUBHOCTE 3TUX PYHKUMIA, CBA3AHHBIX C
AvBepcudnKkaLmen UM He3aBMCUMOCTLIO, MOCTOSIHHO NoBblwaeTcsl. Jhobas dyHKuMA, KoTopas, BO3MOXHO, YBENWYMBa-
eT Bpems Mexgy OTKa3amu kaHaroB B Cllyyae HeOAHOBPEMEHHOro oTkasa no obwel npuunHe (MNK ymeHbluaeT Jomnio
OAHOBPEMEHHbIX OTKA30B Mo Ob6LWeli NpuuvHe), yBENMYMBaET BEPOSITHOCTL OOHApY)XeHMs 0TKasa Npu OUarHOCTUYECKOM
TECTUPOBaHWM W NepeBoda ycTaHoBkM B BesonacHoe coctosiHue. CnepgoBaTtenbHO, GYHKUMKM, CBSA3aHHbIE C YCTOMUMBO-
CTbI0 K OTKaszaM no obwen npuunHe, aensitcst Ha PYyHKUUK, BNUSIHUE KOTOPLIX NPeanonoXuTenbHO BO3pacTaeT npu
MCMNONb30BaHWN ANArHOCTUYECKOIO TECTMPOBAHUS, W BNUSHNE KOTOPLIX He MeHsieTcs (cMm. Tabnuuy D.1, ctonbubl X n 'Y
COOTBETCTBEHHO).

XoTa Ans TpeXKaHanbLHOW CUCTEMbl BEPOSITHOCTL OTKA30B MO O6LLel npuuvHe, BAUSIIOWMX HA BCe TpU KaHana,
cKopee BCEero, 3HAYUTENbHO HWKEe BEPOSITHOCTW OTKa30oB, BAMSIIOWMX HA ABa KaHana, Ans YNPOLEHWS MEeToavKM
B-cbakTopa npegnonaraeTcsl, YTO BEPOSITHOCTb OTKA30B HE 3aBUCUT OT YuCrla 3aTparMBaemMblX KaHasoB, T. €. BO3HUKalo-
Wwmn oTka3 no oblen NpuyumMHe 3aTparvBaeT BCe KaHanbl. ANbTEpHATUBOW SIBMSIETCS WOKOBAas mMogerb.

HanHbix 06 annapaTtHbiX oTkasax no obuein nNpuymnHe, HeobxoAUMbIX ANst KanMBPOBKM METOAWKU, HE CYLLECTBYET,
NoO3TOMY AaHHble Tabnuu B HACTOSILLEM MPUIOXEHUN OCHOBLIBAIOTCA HA MHXEHEPHbIX OLEHKaXx.

MHoraa npoueaypbl AMarHOCTUYECKOTO TECTUPOBAHUA HE PacCMaTpuBaloOTCs Kak Heobxoaumble ansi obecneyeHust
6e3onacHoOCTW, NO3TOMY UX ypoBeHb obecneyeHns kadectsa mMoxeT ObiTb HUXe, YeM y npoueayp, obecneunsarowmx
OCHOBHbIE PyHKUMM ynpaenenusi. [laHHasa metoguka Gbina paspabotaHa B nNpegnonoxeHun, YTo YpoOBEHb MOSHOTHI
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6e3onacHoCTM Ansi AMarHOCTUYECKOro TECTUPOBaHWA COOTBETCTBYET Tpebyemomy. CnepgoBatenbHo, nobbie nporpamm-
Hble Mpoueaypbl AMArHOCTUHECKOro TeCTUPOBAHUS OOMKHbI pa3pabaTbiBaTbesl C UCMONb30OBaHUEM METOOOB, COOTBET-
CTBYIOWMX TpebyeMoMy ypOBHIO NOMHOTHI 6€30MacHOCTH.

D.4 Ucnonb3oBaHue f-chakTopa Ans BbIMUCNEHUA BEPOATHOCTU oTKasa 3/3/MD cuctemel, cBA3aHHOM ¢ 6e3o-
MacHOCTLI0, U3-3a OTKA30B NO 00LWen NpuiuHe

BnvsiHme oTkasoe no obiel npuunHe Ha MHOFOKaHamNbHYK CUCTEMY C AMArHOCTUYECKMM TeCTUPOBaHWeEM cregyet
paccMaTpuBaTtbh B Ka&XOOM M3 KaHaroB CUCTEMbI.

Wenonbays mogens B-chakTopa, Ans MHTEHCWBHOCTW OMAaCcHbIX OTKa30B Mo o6LLen NpuynHe nonyynm ApB, e A, —
MHTEHCUBHOCTb OMacHbIX CMyYanHbIX OTKA30B annapaTtHbIX CPeACcTB OMs KaXOoro oTaenbHoro kaHana, a B — pB-cdakrop B
OTCYTCTBME ANArHOCTMYECKOro TECTMPOBAaHMS, T. €. AONA OTKa30B OAHOrO KaHana, BNUsIiLMX Ha BCe KaHansbl.

MpeanonoxuMm, 4YTo OTKa3bl NO OOWEN NpUYMHE BIUSIOT Ha BCE KaHambl, a NPOMEXYTOK BPEMEHWN MeXay Takum
BMUSHUEM Ha NEPBLIN W OCTanbHblE KaHambl Marn no CPaBHEHWIO C MHTEPBanoOM BpPeMeHW Mexay nocneaoBaTerbHbIMM
OTKasamMy kaHaroB Mo O6LWeN npuymHe.

MMycTb B KaXOoM KaHane NpuMMeHsIeTCsl AUarHoCcTu4eckoe TeCTMPOBaHue, KoTopoe OBHapyXvBaeT U BCKPbiBaeT
YacTb oTka3oB. OTkasbl NOAPA3AENsOT HA ABE KaTeropun: 0TKasbl, KOTOPble HAaXoOsATCsl BHE OXBaTa ANMArHOCTUYECKOro
TEeCTUPOBaHUS (T. €. HUKOrAA He MoryT BbiTb OBHapYXXeHbl), U OTKa3bl B Npegenax oxeaTa (KOoTopble, B KOHEYHOM cHeTe,
6yayT obHapyxeHbl AUarHOCTUYMECKUM TECTUPOBaHUEM).

MoaTomy OB6LYI0 MHTEHCUBHOCTL OTKA30B CUCTEMbI, Bbi3BaHHbLIX OMacHbIMM OTKaszamu no obwen npuynHe, Bbl-
UnCnAT No opmyne

*puB + App Bp,

rae Apy — VIHTEHCMBHOCTb HEOBHapy>XeHHbIX OTKa30B OOHOrO KaHamna, T. €. MHTEHCMBHOCTb OMAacHbIX OTKA30B, Haxods-
LMXCA 32 NpedenamMmuy oxeBaTa AMarHoOCTUYECKOro TeCTUPOBAHUSI; OYEBMOHO, Noboe ymeHbleHne B-tdaktopa, siBnsoLe-
ecsl crecTBMEM YacTOThl NPOBEASHNS ANArHOCTUYECKOro TECTUPOBAaHUS, HE MOXET MOBNUATbL Ha Apy;

B — dhakTop oTka3oB Mo o6LWel NpuyrHe Ansi HEOOHAPYXUBaeMbIX OMaCHbIX OTKA30B, KOTOPbLIN paBeH ob6lemy
B-chakTopy, NpUMeHssIeMOMy B OTCYTCTBME AMArHOCTUYECKOrO TECTUPOBaHWS;

App — VHTEHCMBHOCTb OBHapY>XEHHbIX OMacHbIX OTKa30B OAHOrO KaHana (T. €. MHTEeHCMBHOCTb ONacHbIX OTKa30B
0fHOro KaHana), Haxogslwmxcs B obnactu oxeara AUarHOCTUHECKOrO TECTUPOBAHUS; €CNK YacToTa NPOBeAEeHUs1 ANarHo-
CTUHECKOTO TECTMPOBAHUA BbICOKA, A0MNA OBHAPYXEHHbIX OTKA30B BEAET K YMEHbLIEHNIO 3Havenuns B, T. e. By,

Bp— Aona onacHelx 0TKa30B No obuien NpuunHe, o6HaPYXMBaEeMbIX AMarHocTUHeckuMK Tectamu. C ysenuuennem
4acToThl NPOBEAEHNA ANarHOCTUHECKOro TeCTUPOBaHUA 3HaueHne B, CTaHOBUTCA MeHblue f.

3HaueHve [ onpeaensietcsa no Tabnuue D.5, kotopas ucnonbayeT pesynsratel D.4, ¢ nomowpio oueHk S = X + Y
(cm. D.5).

3HaueHue BD onpegensietcs no tabnuue D.5, kotopasi ucnonb3ayer pesynbratel D.4, ¢ NOMOWBI  OUEHKM
Sp=X(Z+1)+Y.

D.5 Ucnonb3oBaHue Tabnuu ans oueHku B

OueHky B-chakTopa paccunThiBalOT OTAENLHO AnNsl AaTYMKOB, JTOMTMHYECKON NMOACUCTEMBI U UCTIONHUTENBHBIX 3Me-
MEHTOB.

UT06bl CBECTU K MMHUMYMY BEPOSITHOCTb BO3HMKHOBEHUS1 OTKA30B MO OOLEN NpuunHe, cnegyeT cHavana onpege-
nuTb cpeAcTBa, ahdEKTUBHO 3almLaowme oT NOABMNEHUsI TakKuX OTKa3oB. Peanusauusi COOTBETCTBYIOWMX CPEACTB B
cucTeMe BefleT K YMEHbLUEHUIO 3HauveHusi B-pakTopa, MCrnornb3yeMoro npy oLeHKe BEpOSITHOCTM OTKa3a CUCTEMbl U3-3a
0TKa30B no obwer npuynHe.

MeponpusiTisi 1 COOTBETCTBYIOLME UM 3HaYeHus1 (6annbl) napameTpoB X U Y, NOMyYeHHbIE C MOMOLLBIO UHXEHEP-
HOWM OLEHKM M ONUCLIBAIOWME BKNAL KAXAOro W3 MEpONpusiTUA B YMEHbLUEHUE 4Yucna OTKa3oB No oblien npuynHe,
nepeuncrieHbl B Tabnuue D.1. Tak kak gatymkn W UCNONMHUTENBbHBIE ANEMEHTHI aHANM3UPYIOTCSl UHaYe, YeM NPOrpaMmMmn-
pyemas anekTpoHuka, B Tabnuue D.1 ncnonbayiotca ctonbubl X; g U Y, g Ans NporpaMMMpyembiX 3MneKTPOHHLIX CPeACTB
n cTonbupl Xge U Yge ANA AATYMKOB UMW UCTIONHUTENbHBIX 3MTEMEHTOB.

MporpammMupyeMble 3reKTPOHHLIE CUCTEMbI MOTYT MCMONb30BaTb MHTEHCUBHOE AMArHOCTUYMECKOE TECTUPOBAHUE,
no3ssornsitoliee obHapyXMBaTb HEOQHOBPEMEHHbIE OTKa3sbl Mo obliel npuunHe. [ns yyeta gMarHOCTUYECKOro TeCTUpO-
BaHUs Npu oueHke [-chakTopa o6WMIN BKNAa KaX[oro us meponpusituil B Tabnuue D.1 pasgeneH ¢ ucnonb3oBaHuem
VHXXEHEPHOW OLEeHKU Ha Habopbl 3HavyeHun X 1 Y. [Ina KaXaoro KOHKPeTHOro meponpusituss otHoweHne X.Y npeacrae-
nsieT cobol Mepy NMOBLIWEHUsT BKITaAa 3TOro Meponpusatust B 60pbby ¢ oTkaszamu no obuwieli npuumHe 6narogaps awarHo-
CTUYECKOMY TECTUPOBAHMIO.

Monb3oBatenb Tabnuubl D.1 gorpkeH onpeaenuTe, kKakne meponpusituss GyayT Mcnonb3oBaHbl 4 paccmaTtpuyBa-
©€MOI CUCTEMbI, U CIIOKNTL COOTBETCTBYIOLLME MeponpuaTuam 6annsl, npueeaeHHbIe B rpadax X, g u Y; g ANA nornyec-
KOW MOACUCTEMbI, Unn B rpadpax Xge U Ygr — ONA AATYNKOB UIM UCTIOTNHUTENbHBIX MEMEHTOB, NOMy4MB CymMmbl X n Y
COOTBETCTBEHHO.

KoachdmumeHt Z onpegensitor no tabnuuam D.2 n D.3 no yactote um oxBaty gMarHOCTUHECKOIO TECTUPOBAHMUA C
y4eTOM NpumeyaHusi 4, onpeaensiolLero, Koraa CneayeT UCNonb3oBaTk HEHyNeBoe 3HadeHue Z. 3atem (npu Heobxoam-
MOCTH) paccunTbiBaloT cymmy 6annoB S (cm. D.5) no cdopmyne S = X + Y — ans nonydyeHus 3Hadenms P (B-cakropa gna
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HeobHapy)eHHbIX 0TKa3oB) n Sy = X(Z+1) + Y — ana nonydeHus sHavenus B, (B-cbaktopa ana obHapyxeHHbIX
oTKa3oB), rae S unu Sp — Bannel, ucnonbdyemsle B Tabnuue D.4 ana onpeaeneHns coOoTBeTCTBYOWErO B ~thakropa.

Bt W Bpjye ABMAIOTCA 3HauYeHMAMM O0Tkaaa no obLieil MpuumHe Ao paccMoTpeHns acbdekTa pasnnyHbIX CTeneHen
n36bITOYHOCTH.

Tabnwuuya D.1 — OueHka MeponpusaTUIA 3aWwuThl NPOrpaMMUPYEMbIX 3MEKTPOHHBIX CPEACTB UMK AATHUKOB/MCTIONHN-
TeIbHbIX 3NIEMEHTOB OT BO3HUKHOBEHWSI OTKA30B MO ob6LWwein npuqnHe

INoruveckan OaTymkm u mcnonHu-

MeponpusaTtue noocuctema | TeNbHbE 3MeMEHTbI

Xis Yis Xsr Ysr

PasgeneHve/sblgenenne

Besge nu curHaneHble kabenu kaHanoB pasgeneHbl Mexay coboi 1,5 1,5 1,0 2,0

PacrnionoxeHsl Ny norudeckme NoacUCTeMbl KaHanoB Ha oTaernbHblX nevatHelx | 3,0 1,0 — —

nnarax

PacnonoxeHsl N1 norM4eckme noacucTeMbl KaHANOB B OTAENbHbIX LWKadax 2,5 0,5 — —

Ecnu patyukm/mcnonHuTenbHble 3NeMeHThl BKMYalT B cebA cobcTBeHHYy | — — 2,5 1,5

YNPaensaiowWyto SMEeKTPOHMKY, TO PACMONOXeHa Ny 3NeKTPOHMKA AN Kaxaoro
KaHarna Ha OTAenbHOM MeYaTHoW mnare

Ecnu gatumkn/venonHuTenbHble SMeMeHTbl BKIKYaloT COBCTBEHHYIO ynpaens- | — — 2,5 0,5
IOLLYIO 3MEKTPOHUKY, TO PacronoXeHa v aneKkTpoHUKa Ansl Kax4oro kaHana B
PasnMuHbIX MOMELEHUsIX U Pa3nNUYHbIX Wkadax

Aueepcudrkauma/mabelTOMHOCTb

PeanunaoBaHbl M1 B kaHanax pasnuqHble aMnekTpudveckue TexHonoruu, Hanpu- | 8,0 — — —
Mep, OAWH KaHan 3MeKTPOHHbIA MNM NPOrpaMMUPYEMBI 3NEKTPOHHBIK, a Ans
ApYroro ucnone3yloTcst pene

PeannsoBarbl NMM B KaHanax pas3nuyHble 3NeKTPOHHble TexHonoruu, Hanpu- | 6,0 — — —
Mep, OAWH KaHan — 3rneKTPOHHLIN, a APYron — NPorpaMMMUPYEMBbIiA SMEKTPOHHbIN

Mcnonb3yloT Ny ycTpoicTBa pasnuyHbie udndeckme npuHUMnsl anst gatam- | — — 9,0 —
KOB, HaNpUMep, AaBIeHUs1 U TEMNepaTypbl, aHEMOMETP C BEPTYLLKON U gonne-
POBCKMI JATYMK U T. 4.

Mcnonb3yloT nn yCcTpOMCTBA PasnUYHble 3NEKTpuYeckue NMpUHUMNLI/KOHCTPYK- | — — 6,5 —
umn, Hanpumep, undpoBbLIE U AHANOTOBLIE, C KOMIMOHEHTAMU OT Pa3rIMYHbIX
npoussogutenen (HO He YLEHEHHbIE) NN C PAa3NUYHOI TEXHOINOIMEN

MpumeHseTca nu HU3kaa guBepcudukaums, Hanpumep, guarHoctudeckoe 1e- | 2,0 1,0 — —
CTUpOBaHWE annapaTtypbl UCMONb3yeT OAUHAKOBYIO TEXHOOMIO

MpumensaeTca nu cpeaHsis anBepcucmkaumsa, Hanpumep, guarHoctudeckoe | 3,0 2,0 — —
TECTUPOBaHWE annapaTtypbl UCMOMNb3yeT PasnuyHylo TEXHOMOMMIO

Beinn nu paspaboTaHbl kaHarbl pasnMYHbLIMU KOHCTPYKTOpamu, kotopble He | 1,5 1,5 — —
B3auMOZencTBOBanu Mexay cobor B npouecce paspaboTku

Mcnonb3oBanucb nn Anst KaXAoro kaHana pasanuyHole noam v pasnuubbie | 1,0 0,5 1,0 1,0
MeToabl TECTUPOBaHUSI B MPOLIECCE €ero nycka

O6cnyxuBaeTcsa Ny Kaxablii kaHan B pasHoe BpeMsl pasHbiMU JO4bLMU 3,0 — 3,0 —
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lpodomxernue mabnuusi D.1

MeponpuaTne

Nornveckan
noacucrema

Jatuukn n ucnonHm-
TeNbHbLIE 3NEMEHTDI

XLS

YLS

Xsr Ysr

CnoXHOCTB/KOHCTPYKLUA/NPUMEHEHNE/3aBEPLLEHHOCTL/ONBIT

MpepoTBpallaeT Nu nepekpectHas CBsA3b Mexay kaHanamu obmeH nwobon
MHOPMaLMen, KpOMEe UCMONb3yeMon Ans ANarHOCTUYECKOrO TECTUPOBAHWA
WIMW TONOCOBaHMS

0,5

0,5

0,5 0,5

rlpeBbILIJaeT nn BpemMs UCnonb3oBaHWA B OTpacin MeToaoB, NPUMEHAEMbIX
ANA NPOEeKTUpPOBaHUA annapaTtypbl, NATb NeT

0,5

1,0

1,0 1,0

MpeBbllwaeT nu Bpemsi paboTel € 3TUM Xe 060pyAoOBaHMEM B aHanormyHbIX
YCNOBWSIX MSATb NeT

1,0

1,5

1,5 1,5

MpocTa nu cucTema, Hanpumep, UMeeT N oHa He 6onee 10 BXOAOB MUINU BbIXO-
JOB Ha KaHan

1,0

3aLLI,VILLI,eHbI N BXO4dbl U BbIXOAbl OT BO3MOXHOIO npeBblilLEeHNA 6e30nacHbIX
3Ha4YeHUN HanpsikeHnsa n Toka

1,5

0,5

1,5 0,5

C 3anacom Nnv paccunTaHbl BCe YCTPONCTBA/KOMMOHEHTLI (HAanpumep, ¢ koad-
mumeHTom 2 nnu Gonee)

2,0

OueHka/aHann3 n obpaTtHas CBS3b

Bbiny nu nayyeHsl pesynsraTtel aHanM3a BUAOB U BIUSIHUSL OTKA30B UMW AepPeEBO
HencrnpaBHOCTEN Ansi Toro, YTobbl YCTAHOBUTL UCTOYHWMKM OTKA30B Mo obwen
NpVyvHE, U YCTPaHEeHb! M NP NPOEKTUPOBaHMN NpeaBapuUTENbHO U3BECTHLIE
MCTOYHWMKM OTKa30B Mo obLwei npuyvHe

3,0

PaccmatpuBanucb nu oTkasbl No obler nNpuyMHe NpY aHanwuie npoekTa npu
nocneaymowemM BHECEHUM M3MEHEHUI B NPOeKT (TpebyeTca AOKyMeHTarnbHoe
[0Ka3aTensCTBO ASWCTBMIA MO aHanvay npoekTa)

3,0

Bce nu BO3MOXKHbIE OTKa3bl GbINM MOMHOCTBIO NPOAHANU3NPOBAHLI U YUTEHbI B
npoekte (TpebyeTcA AOKYMEHTanbHOe A0Ka3aTenbCTBO Mpoueaypbl)

0,5

3,5

0,5 3,5

Mpoueaypel/MHTEPDENC Nonb3oBaTens

CywecTtByeT nu 3adnKCUPOBAHHAA NMUCbMEHHO cxema paboTbl, rapaHTUPYIO-
was obHapyXeHWe OTKa3oB (MNW yXyAWeHWe XapaKTEPUCTUK) BCEX KOMMOHEH-
TOB, YCTAHOBIEHNE KOPHEBbIX NPUYUH U NPOBEPKY APYIMX aHANOIMMYHbIX BOMPO-
COB Sl aHAMOMYHbIX BO3MOXHBIX NPUYUH OTKA30B

1,5

0,5 1,5

MpenycmoTtpeHsl nn npoueaypel, obecnevunBalolme: pasHeceHue o6CnyXuBa-
HUA (BKMIOYas HACTPOWKY unu Kanubpoeky) no BpemeHu nmioboi Yactu He3aBu-
CMMbIX KaHamoB; BO3MOHOCTb BbINONHEHUS QMArHOCTUYECKOTO TECTUPOBAHUSA
MOMWMO PYYHbIX NPOBEPOK, MPOBOAUMbBIX B XOA4E OYepedHOro obcnyxuBaHus,
Mexay 3aBeplueHnem obcnyxmBaHUA OAHOTO KaHama WM Havanom obcnyxuea-
HUS1 Apyroro

1,5

0,5

2,0 1,0

OnpeaeneHo Nn B AOKYMEHTUPOBaHHbIX NpoLedypax 06cnyxuBaHus, Yto obec-
neuMsaowme U3bLITOYHOCTb KOMMOHEHTHI CMCTEM (Hanpumep, kaberv v T. 4.)
BOIMXHbl 6bITb HE3ABUCUMBI APYT OT Apyra W 3akpenneHbl B YCTPOWCTBe

0,5

0,5

0,5 0,5

MposoguTtcst N o6cnykMBaHUe nedaTHbIX Mnat W T. 4. BHe paboyero mecta
(B UEHTpe PeMOHTa KOMIMOHEHTOB) U NPOBOAUTCA N TECTUPOBAHWE OTPEMOH-
TUPOBAaHHbLIX 3ANEMEHTOB Nnepes X YCTaHOBKOW

0,5

1,0

0,5 1,5
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OkonyaHue mabnuyes! D.1

TNornyeckan Jatinkn 1 UenonHu-
Meponpustne nogcuctemMa | TenbHbie 3NeMeEHTbI

XLS YLS XSF YSF

Ob6ecrnevvBaeT N1 cucTema HU3KUA oxeaTt gmarHocTukon (ot 60 % o 90 %) m | 0,5 — — —
coobwaeT nn 06 oTKazax Ha ypoBHe MOAYNS, JOMYCKAIOLWEro 3ameHy B npouec-
ce aKcnnyarauum

Ob6ecrnevvBaeT N cucTema cpeaHuii oxeat guardoctukor (o1 90 % 8o 99 %)m | 1,5 1,0 — —
coobuaeT nn 06 0TKasax Ha ypoBHE MOAyIs, AONYCKAOWEro 3aMeHy B npouec-
ce aKcnnyarauum

Ob6ecrnevvnBaeT Ny cucTemMa BbICOKUIA OXBaT AMArHOCTMKON (> 99 %) u coobwaetr | 2,5 1,5 — —
v o6 0TKa3ax Ha ypoBHE MOAYns, AOMYCKAIOLWEro 3ameHy B npoLecce aKeny-
aTauuu

CoobLwaeT nn gnarHocTUYeckoe TeCTMpoBaHMe cucteMbl 06 oTkasax Ha ypoB- | — — 1,0 1,0
He MOAyrsl, JOMNYCKALWEro 3aMeHy B MpoLecce aKkennyartauum

KoMneTeHTHOCTE/06yYeHune/kyneTypa 6e3onacHocTu

OB6yu4eHbl MM KOHCTPYKTOPLI (C MOMOLLBID 0Byvaroliel gokymeHTauum) noHu- | 2,0 3,0 2,0 3,0
MaTb MPUYMHBLI U CMEeACTBUS OTKA30B MO O6LWel npuyvHe

Ob6yueH nun o6CcnyKMBalOLWMIA NepcoHan (C nomoLybio obydatolweli gokymeHta- | 0,5 4,5 0,5 4,5
UMW) MOHMMAaTb NPUYMHEl U CNEeACTBUSI OTKA30B MO O6Lel NpuynHe

KOHTpOIb COCTOSIHUSI OKpY»Katolweln cpeapi

OrpaHudeH Ny JocTyn nepcoHana (3akpbiTole Wkagbl, HegocTynHoe paamelue- | 0,5 2,5 0,5 2,5
HVEe KOMIMOHEHTOB U T. A.)

BoamoxHo 1, 4TO cuctema Bcerga 6yaet paboratb B 3adaHHbIX AnanasoHax | 3,0 1,0 3,0 1,0
Temneparyp, BNaXHOCTU, KOPPO3WK, Mbinu, BUOpauun U T. 4., B KOTOPbLIX ee
paboTta Gblna npoeBepeHa, 6e3 UCNONb3OBaHWsSI BHELWHEro KOHTPOMsl COCTOS-
HUST OKpY>XaloLWen cpefbl

Bce nu curHanbHble 1M cunoBble kabenu oTgereHsl gpyr oT gapyra 2,0 1,0 2,0 1,0

[MpoBepka BNUSIHUA OKpyxXatolen cpeqpl

Bbino Ny npoBepeHo, 4To cucTemMa YCTOMHYMBA KO BCEM BO3OEWUCTBUSAM OKpYKa- 10,0 | 10,0 10,0 10,0
owen cpeasl (Hanpumep SMC, TemnepaTypa, BUOpaums, yaapHble Harpysku,
BMNaXXHOCTb) Ha YPOBHE, 334aHHOM B COOTBETCTBYIOWMX MEXAYHApPOAHbIX WMnn
HauMOHaNbHbIX CTaHgapTax

MpumevyaHns

1 Pag cdakTopoB, CBsI3aHHbLIX C paboTol cucTembl, TPYAHO NPeAckasatb BO BPEMS MPOoeKTUpoBaHus. B Takmx
Cny4asix KOHCTPYKTOPbI AOMKHEI Y6eaMTbCA B TOM, YTO KOHEYHBIM Nonb3oBaTerls CUCTEMbI YBEOOMITEH, HANPUMEp, O
npouegypax, ucnonb3yemblX 4ns goctuxeHus Tpebyemoro ypoBHs nonHoTel 6e3aonacHocTn. Heobxoaumas uHop-
Mauusi omKkHa ObITb BKMOYMEHa B COMPOBOAUTENBHYIO JOKYMEHTaLMIO.

2 3HadeHma X 1 Y OCHOBaHbl Ha UHXEHEPHOW OLEHKE W YYMTbIBAIOT Kak KOCBEHHOE, TaK M MpsMOoe BIusiHue
meponpuatuin. Hanpumep, ncnonb3oeaHve mMogdynen, AOMyCKaloWmMX 3aMeHy BO BPeMsl 3KCrnyatauuu, NpuMBOauT:

- K BbIMOMHEHWIO PEMOHTHBIX paboT NPOM3BOAUTENEM B COOTBETCTBYIOWMX YCNOBUSAX BMECTO PEMOHTHbLIX pa-
60T, BbINONHAEMbIX HA MECTe B MeHee Noaxoasilmx YCrnoBusiX. 3TO BHOCUT CBOW BKIag B 3HaYeHUA Y, Tak Kak CHUXa-
€TCs BEepPOSITHOCTE CUCTEMATUYECKUX OTKA30B W, CnefoBaTernbHO, OTKA30B Mo obuwen npuyvHe;

- K CHWXEHUI0O HeoBXoaMMOoCTV BMelaTenbCcTBa YenoBeka Ha MecTe M K BO3MOXHOCTW BbICTPOW 3aMeHbl
HeucnpaBHbIX MOAYNEN, He BbIKMoHas CUCTEMbI, MOBbLIWAs TakM 06pa3oM ahMEKTUBHOCTL ANArHOCTUKU AN UAEH-
TUMKaLMK OTKA30B 4O TOrO, KaK OHW CTaHyT OTKasamu no o6Lel npuymHe. 37O 3aMETHO BINUSIET HA 3HaueHns X.
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Ta6nwuuya D.2 — 3HaveHne Z: nporpammupyemMas 3neKkTpoHuKa

I'Iepuo,uuwocn:. AWarHoOCTU4eCcKoro TectupoBaHusa

OuarHoctuyeckuin
oxsart Menee 1 MuH Ot 1 go 5 muH Bonee 5 mun
>99 % 2,0 1,0
>90 % 1,5 0,5
=260 % 1,0 0 0

Tab6nwuua D.3 — 3HaueHne Z: gaTiMKm NN UCMONHUTENBHBIE 3NIEMEHTbI

I'Iepuo,quHocn: AWarHoCTu4eCcKoro TectupoBaHusa

OvarHoctuyeckni
oxeart MeHee 2 4 Ot 24 po 2 gHen Ot 2 po 7 pHen bonee 7 gHen
> 99 % 2,0 1,5 1,0
>90 % 1,5 1,0 0,5
> 60% 1,0 0,5 0

MpumevaHnsa

1 OaHHasa meToavka HanGonee acheKTMBHA, ecnu Npu nogcyete 6annoB paBHOMEPHO YYUTLIBAIOTCS BCE Mpynnbl
mMeponpusaTUiA, NpeacTasneHHble B Tabnuue D.1. CnegoBarensHo, pekomeHayertcs, |UTobbl obwaa cymma 6annos X n Y
ANsi Kaxgon rpynnbl 6bina He MeHee obwel cymmbl 6annoe X u Y, genextol Ha 20. Hanpumep, ecnn oblwas cymma
6annoe X+Y paeHa 80, To obwan cymma 6annoB X+Y ans nobon u3 rpynn (Hanpumep, ana rpynnbl MeEponpuaTUiA
«Mpoueaypbl/MHTEpdelic nonb3oBatens») JoMXHa OblTb HE MEeHee YeTbIpex.

2 Mpu ncnonb3oBanvu Tabnuupel D.1 cnegyeT yuntbiBaTh 6annbl ANA BCeX peanu3oBaHHbIX B CUCTEME MEpPONpusi-
v, MopcueT cymmbl 6annoe Obin paspaboTtaH Ansa yyeta Tex MeponpuAaTUN, KOTOPbIE He ABNSAITCA B3aMMHO MCKIIOYa-
owumn. Hanpumep, onsi cuctembl, NOrMYecKue NOACUCTEMbI KaHANOB KOTOPOW PacnoNOXeHbl B OTAENbHbLIX CTOWKAX,
noAcuMTLIBaOT cymmy GannoB meponpuatuin Tabnuupl D.1 «PacnonoxeHbl nu normyeckne noacucremsl KaHanos B
OTAenbHbIX WKadax» n «PacnonoxeHsl NK norudeckne NOACUCTEMbI KaHANOB HA OTAErNbHbIX MeYaTHbIX Mnnartaxy.

3 Ecnu B gatuvkax WNv UCMOMHUTENBHBIX 3NeMEeHTax UCNoNb3yeTcsl NporpaMMupyemMast anekTpoHuka, ux pac-
CMaTpMBAIOT KaK YacTb JTOMHECKOW NOACUCTEMDI, ECNN OHU HAXO[ATCA B TOM Xe 3[aHun (TPaHCNOPTHOM CPEACTBe), HTO
W YCTPOWMCTBO, ABNSIOWEECA MMABHOW YacTbio NOTMYECKON NOACUCTEMBI, U B KAYECTBE AATYMKOB UMM UCNONHUTENbHLIX
3MEMEHTOB, €CMM OHWU pacnoNOXeHbl OTAENbHO.

4 [1na Toro, 4tobbl UCNoNb30BaTh HEHYNEBOe 3HaqeHne Z, HyxHO yb6eauTecs, YTo ynpaensiemoe o6opyaoBaHne
nepexoaut B 6e3onacHoe cOCTOsAHWE A0 TOro, KaK HEOAHOBPEMEHHbLIN OTKa3 Mo ObLWen NpuUMHe CMOXeT NOBNUATL Ha
BCe kaHanbl. Bpems, Heobxogumoe ana obecneveHusa 3Toro 6€30nacHoro COCTOAHUA, A0IMKHO ObiTb MEHEe 3aABNEHHO-
ro UHTepBana AWarHoCTUYECKOro TecTupoBaHus. HeHyneBoe 3HaveHne Z gonyckaetcsl MCMONb30BaTh TOMNbKO B Chydae,
ecnu:

- CUCTEMA MHULIMMPYET aBTOMAaTUYECKOe BbIKNMIOYEHUe Npu obHapyxeHun c6os, unu

- BesonacHoe BLIKIIOYEHNe He MHULUMMpYeTca nocne nepsoro c6oal), Ho anarHocTUYeckoe TecTUpoBaHuWe:

- onpegensieT mectoHaxoxaeHne c60s U MOXET ero Nnokanu3oBaTb, a Takke

- coxpansieT cnocobHocTb nepeeoga YO B 6e3onacHoe cocTosHue nocne obHapyxeHust Nobbix nocnepyowmx
c6oeB, nnn

- NnpumeHsieTca dopManbHan cuctema paboTbl, rapaHTUpYOLWas, YTo NpUYMHa Nboro obHapyxeHHoro c6os
6ygeT NONHOCTBIO NMpoaHanNu3npoBaHa B TEYEHUE 3asiBIIEHHOTO Mepuoaa AUarHoCTUYECKOro TECTMPOBaHUS U Nnbo:

- YCTaHOBKA HEMEZEHHO BbIKMIOYAETCA, ecriv cOON MOXET NPUBECTU K 0Tkasy no obueii npuunHe, nméo

- KaHan, B KOTOpOM npousowen cOon, BOCCTaHABMVBAETCA B TeYEHWe 3asiBNEeHHOro MHTepBana guarHocTmuec-
KOro TEeCTUPOBAHWA.

1) Heo6xoaumo yunThiBaTh AEMCTBUSA CUCTeMbI Npu oBHapyxeHun cbos. Hanpumep, npocrasi cuctema ¢ apxuTek-
TYpPOW ronocoBaHnsa 2003 JomkHa ObiTe BbIKMIOYEHa (MM OTPEMOHTUPOBaHAa) nocre 06HapyXeHWs OgMHOYHOIO OTKasa
B TEYeHWe BpemeHu, NpuseaeHHoro B tabnuue D.2 unu D.3. Ecnm cuctema He BbIKMOYEHA, 0TKa3 BTOPOro KaHana MoXeT
NMPUBECTM K TOMY, YTO MpW rONOCOBaHWUM ABa OTKa3aBLWMX KaHana nornyyar nepeBec ronocoB Hag ocTaswmmcs (paboTtoc-
NnocoGHbLIM) KaHanoM. Y CUCTEMbI, KOTOpasi aBTOMATUYECKM Cama MeHsIeT apXMTEKTYpy rornocoBaHus Ha 1002 npu oTka-
3€ OQHOro kaHana u aBTOMaTU4eCKW BbIKIIOHYAETCsl NMPY BO3HWKHOBEHWM BTOPOrO OTKa3a, BEPOSITHOCTb OGHApYXXeHus
HeuCcnpaBHOCTU BTOPOro KaHarna MoBbIWAaeTCsl U, cnedoBaTenbHO, HEHyNeBoe 3HaveHne Z BO3MOXHO.
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5 B obpabaTbiBaloWwmx oTpacnsx Bpsa v BO3MOXHO BoiknodaTte YO npy obHapyxeHun c6os BO Bpemst uHTepeana
OVarHoCTUYeCKOro TECTUPOBaHWA B COOTBETCTBUM ¢ Tabnvuen D.2. Hactosiwaa meToguka He gomKHa BOCMPUHUMATLCA
Kak cogepxawan cTporoe TpeboBaHue BbIKMOYaTb TEXHONMOIMYECKUe YCTAHOBKM HEMpepbIBHOMO NMpou3BoAcTBa Npu 06-
HapyxeHun noaobHeix c6oeB. OgHaKo ecrnn BbIKMIOYEHUE HE MPOU3BOAMTCA, TO YMEHbWUTE B-hakTop C NOMOLWBLIO UC-
Nnosnb30BaHWsA OUarHOCTUHECKOro TECTUPOBAHMA 4N NPOrpaMMUpyeMblX 3NEKTPOHHBIX CPeACTB HEeBO3MOXHO. B pspe
Opyrvx oTpacney BbiknioveHne YO BO Bpemsl MHTepBana guarHoCTUYeckoro TeCTMPOBaHKWA BO3MOXHO. B aTnx cnyqanx
JOnycKaeTcs UCNonb3oBaTh HEHyneBoe 3HadeHue Z.

6 Ecnu guarHoctu{eckoe TeCTMPOBaHWe MPOBOAUTCH MOZYINbHO, TO BPeMsi NOBTOPEHUs, NpuBeaeHHoe B Tabnu-
ue D.2 unn D.3, — 370 Bpemsa mexay 3aBeplieHVsIMU MoCneaoBaTenbHOro AUarHoCTUYECKOro TeCTUPOBaHUS BCEro
Habopa moaynei. OxBaT gmMarHOCTMKOW — obLWMii oxBaTt, obecneumBaeMblil BCEMU MOAYNSAMU.

Tab6bnwuuya D.4 — Pacyet BenuumnHbl B unu Bp

3nauenue B unn B, ana

Bannbl (S unu Sp)

NOrMYEeCcKon noacCUCTEMbI AaryMkoB N UCNONMHU-

TeJIbHbIX 3NEMEHTOB

120 wnn Gonee 0,5 % 1%
Ot 70 go 120 1% 2%
Ot45 00 70 2% 5%
Meree 45 5% 10 %

MpumevyaHus

1 MakcumanbHble ypoBHU B, HKE OBbIMHO MCMONb3YEMbIX, HTO OB BLACHAETCA UCNONL30BAHNEM METOMOB,
OMMCaHHbIX B HACTOsILLEM CTangapTe, Ansl YMeHbLUEHWUS BEPOSITHOCTU CUCTEMATUYECKMX OTKa30B B LIENIOM M B pe-
3ynbrate — BEPOSITHOCTM OTKa30B MO O6LWEN npuunHe.

2 3Hauenun B, meHee 0,5 % Ans normvueckol noacuctemsl n 1 % — ANs AaTYMKOB TPYAHO NOATBEPAUTE.

3HadeHwne B, nony4yeHHoe n3 Tabnuuel D.4, senseTca oTkazom no obwen npuynHe, CONOCTaBNEHHbIM C CUCTe-
Mol 1002. [ina apyrux ypoeHerh uabbitouHoct (MooN) sHaueHue B, MeHseTca, Kak nokasaHo B Tabnuue D.5, ana
Mony4YeHnsl OKOHYaTeNbHOro 3HaveHus f3.

Tabnuua D.5 Takke MCNONb3yeTCA ANsA OnpeaeneHnst KOHeYHOro 3HaqeHus Py, HO, Koraa ecTb B, OHO MOXeT

BbITb YMEHbLUEHO A0 By \op
MpwumedaHwue— [nsa gononHWTeNsLHOW akTyansHow nHpopmaumm (no PDS metoaam) cm. [22].

Ta6nuua D.5— Pacuet f ans cuctem ¢ ypoBHEM pe3epBupoBaHusi, 6onbumnm 1002

3HaueHue B
MooN
2 3 4 5
1 Bint 0,5 Bint 0,3 Bint 0,2 Bjnt
2 — 1,5 Bint 0,6 Bin 0.4 Bins
3 - - 1,75 Bint 0,8 Bint
4 — — — 2 Bin

D.6 Ucnonb3oBaHue meToauku

[na gemoHCTpauum pesynbrata UCMONb30BaHUA METOAMKU 3Ha4eHnst B v B, ana nporpaMMupyemblX SMeKTPOH-
HbIX CpeacTB NpuseaeHsl B Tabnuue D.6.

Ons Bcex rpynn MeponpusATUN, KpOMe — «AUBEPCUUKALMA/M3OLITOHHOCTE», BbINY MCNONb30BaHbl TUMOBbLIE 3HA-
yYeHnsa X 1 Y. OHM Bblnv nonyudeHbl AeneHnemM MakCUMarbHOro sHaqdeHus 6annoB Ans KOHKPETHLIX rpynn Ha ABa.
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Onsa cuctem ¢ pasHoobpasvem 3HadveHnsa X Y anst rpynnbl «amBepcnnkaums/nabbiTo4HOCTb» 6binv BbiBEAEHbI
NUCXoas U3 Crieaylolmx MeponpusiTUi, paccMOTPEHHbIX B Tabnuue D.1:

- 0fHa cucTema 3MeKTpOoHHas, Apyrasi UCNomb3yeT TEXHOMOMIO pere;

- OMarHoCTMUYeCKoe TECTMPOBAHUE anmnapaTHbIX CPEeACTB UCMONb3YeT PasnuYHbie TEXHONOMK;

- pa3Hble KOHCTPYKTOpPbl HEe B3aMMoAelcTBoBanu mexay coboil B npouecce npoeKTMpOBaHUS;

- Onsl Nycka CUCTEMbI UCTONb30BarNucb pasnuuHble MeToAbl TECTUPOBAHWA U pa3Hbii NepcoHarn;

- obcnyxuBaHue NpoBOAWITOCH B pa3HOe BPEMS1 Pa3HbiMU JIOAbMM.

[na cuctem ¢ n3bbITOUHOCTBLIO 3HadYeHust X 1 Y ans rpynnbl «amBepcndmkaums/mabbiTOUHOCTbY 6binv BblBEAEHb,
nucxops M3 TOro, YTO AMarHoOCTMKa annapatHbIX CpeAcTB NpOoBOAUNAach HE3aBUCUMMOW CUCTEMOW, UCTIONBb3YIOWEN Ty Xe
TEXHOSOMMIO, YTO U CUCTEMBI C M3BLITOYHOCTHIO.

B cuctemax ¢ pazHoo6pa3mem U B cUCcTeMax € M3ObITOYHOCTLIO 41l BENUYUHBLI Z UCMONb30Banucb MakCUMarsibHbIe
M MUHUMaSbHbIE 3HaqeHus, noatomy B Tabnuue D.6 sHavenus B u B, npeactaBneHbl AnNsA YeTbIPEX CUCTEM.

Tab6nuuya D.6 — 3HaveHus B n Bp Ans NporpaMMUpyeMbIX 3NEKTPOHHBIX CPeACTB

Cucrema ¢ Cuctema ¢ Cucrema ¢ Cucrema ¢
pasHooGpasuemM u | pasHoobpasMem U | M3CBLITOYHOCTBIO U | U3BBLITOYHOCTBLIO U
Mpynna meponpusituii XOPOLUMM AUarHo- | MMOXuM AMarHoc- | XOpolunMm auarHo- NNOXUM OnarHoc-
CTUYECKUM TUYE CKUM CTUYECKUM TU4YeCKum

TecTUpoBaHUEM TEeCTUPOBAHUEM | TecTUpoBaHUEM TEeCTUPOBAHUEM
Paspenenve/Bbigenerune X 3,50 3,50 3,50 3,50
Y 1,50 1,50 1,50 1,50
Oueepcudmkauma/maboitouHocTb | X 14,50 14,50 2,00 2,00
Y 3,00 3,00 1,00 1,00
CnoXHOCTB/KOHCTPYKUMS/ ... X 2,75 2,75 2,75 2,75
Y 2,25 2,25 2,25 2,25
OueHka/ananua/... X 0,25 0,25 0,25 0,25
Y 4,75 4,75 4,75 4,75
Mpoueaypbl/mHTEepdenc nonsao- | X 3,50 3,50 3,50 3,50
BaTeNA Y 3,00 3,00 3,00 3,00
KomneTeHTHOCTB/OOYy41eHuel... X 1,25 1,25 1,25 1,25
Y 3,75 3,75 3,75 3,75
KOoHTpONnb COCTOsIHWS OKpyXalo- X 2,75 2,75 2,75 2,75
Lueh cpes Y 2,25 2,25 2,25 2,25
MpoBepka BNUsIHUS Ookpyxaowen | X 5,00 5,00 5,00 5,00
cpeaH! Y 5,00 5,00 5,00 5,00
OxBaT ANarHoCTUKON z 2,00 0,00 2,00 0,00

X (Bcero) 33,5 33,5 21 21

Y (Bcero) 255 25,5 23,5 23,5
Cymma 6annoe S 59 59 445 44,5
B 2% 2% 5% 5%
Cymma bannoB Sp 126 59 86,5 44,5
Bo 0,5 % 2% 1% 5%

D.7 BuHOMManbLHasA UHTEHCUBHOCTL OTKa30B (WokKoBasa moaenb) —noaxoa CCF

MpakTnyeckne UcnbITaHUs oTka3os no obwen npuunHe (CCF) nokasbiBaloT, HTO ecriv Criy4yaeTcsl MHOTO ABOVHbIX
OTKa30B U Mano TPOWMHbIX, BO3MOXHO, OAUH YeTbIpeXKpaTHbIA, U HU ogHOro Gonbwero nopsigka nNpu HabnogeHwn 3a
OAHOW ABHOW MPUYMHOM, KOTOpasi He Morna ObiTb onpegeneHa Bo BpeMs aHanu3a 6e3onacHOCTH, TO, CriefoBaTernbHO,
BEPOATHOCTb MHOXECTBEHHbIX OTKA30B YMeHbLUaeTcsi ¢ yBenuuennem nopsigka CCF. [Noatomy, ecnu mogens (-cdaktopa
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ABNSETCA peanucTUYHOl ANs ABOWHOro oTkasa M HEMHOIO NMECCUMWUCTUYHOI AN TPOWNHOro, TO ANS YeTblpexKpaTHOro
OoTKasa u ganblle OHa CTAHOBUTCA YX C/AULWIKOM KOHCEPBATWBHON. PaccMOTpUM TUMWUYHbLIA NPUMEpP WMHCTPYMEHTaNbHOM
cucteMbl 6e30macHOCTM, KoTopasi 3akpbiBaeT M CKBaXWH (Hanpumep, N = 150) Ha HEPTAHOM MECTOPOXAEHWUU, KOrga
npoucxoguTt 6/710KMpOBKa Bbixoda. KoHeuyHo, 2, 3 nanM 4 ckBaXuHbl MOTYT He 3aKpblTbCSA U3-3a HessBHOro CCF, HO He N, Kak
OblN0 cMoAenupoBaHo no p-dpakTopy (MHaye CCF 6yaeTt siIBHbIM W AO/DKHbI aHanM3npoBaTbCsA OTAE/IbHbIE OTKa3bl).
Apyroli TUNWYHBLIA NpuMep BO3HMKAET Npu paboTe C HECKONbKMMMK cnosimy 6e30nacHOCTM B OAHO UM TO Xe BpPeMS.
PaccMoTpeHue, Hanpumep, Bo3MOXHbix CCF mexay gaTyMkamMmu ABYX CMOeB 6e30MacHOCTM MOXET O03HayaTb pacCMOT-
peHne CCF mexay WecTbl gatumkamu (T. €. TpeMs AaTymKamMy Ha KaxAblii cnoi).

UTo6bl CcnipaBUTbCSA C 3TON TPYAHOCTbHO, ObI/IO MPEASIOKEHO HECKONbKO mMogenei [4], HO 60NbLINHCTBO M3 HUX
TpebylT AOCTAaTOMHO MHOFO nNapamMeTpoB HaAeXHOCTU (Hanpumep, MHOXECTBEHHbIe rpeyveckme OYKBbl WU a-Mofenn),
YTO CTAHOBATCS HepeasibHbiMW. CpeAn HUX GUHOMMANbHAs MHTEHCMBHOCTb OTKa30B (WOKOBas MoAesb), BBeAeHHasi B
1977 ropy Becenn (Vesely) n ynydweHHas B 1986 r. 3tBygom (Atwood), npegycmartpuBaeT 6osiee nparmatuyHoe pelieHune
[4], [6]. Naesa B Tom, uTo Korga npoucxoauT CCF, 3TO NOX0Xe Ha yaap no CBA3aHHbIM KOMMOHEHTaM. JOTOT yaap MOXeT
6bITb NeTanbHbIM (T. €. TAKOE Xe B/INSIHWE, KaK U B MOAenu p-chaktopa) uan HeneTasnbHbIM, U B 3TOM C/lydae ecTb TOJIbKO
onpepenieHHass BEPOSATHOCTb, YTO AaHHbI KOMMOHEHT OTKaXeT u3-3a ygapa. Torga BeposATHOCTb TOro, 4TO M3-3a ygapa
6yaeT nonyvyeHo K oTka3oB, pacnpegeneHa 6UHOMMAbHO.

[JaHHOW mopenu TpebyeTcs, UTOObI ObIIM onpefdesieHbl TONbKO TPU napameTpa:

- MUHTEHCMBHOCTb fieTa/ibHbIX YAApOB;

- P MHTEHCUBHOCTb HesneTasibHbIX yAapoB;

- Y ycnoBHas BEpPOATHOCTb OTKa3a yKa3aHHOro KOMMOHEHTa, MOy4YMBLUEro HeneTanbHbIA yaap.

Ha pucyHke D.2 npuBefeH npumep peanusauuu AaHHOTo MeToda MpuM MCMNOMb30BaHUM AepeBa OTKa30B.

PucyHok D.2 — Peanusauyusa WOKOBOW MoAenu npu UCNOSib30BaHMW AgepeBa OTKA30B

MAaeHTUYHbIe KOMMNOHEHTbl MOryT OblTb CBAA3aHbl C MOAENbIO P NyTemM pasgeneHusa (3 Ha gBe yactu (L m pWL
-P- PI + PNU

- MHTEHCUBHOCTb OTKA30B M3-3a fieTanbHoro ygapa: X X PL;

- MIHTEHCUBHOCTb OTKa30B M3-3a HenetanbHoro ygapa: XDU X QAL

- He3aBMCMMas MHTEHCUBHOCTb OTKasoB: XW [1 - (pL + pWD)].

B nepeBe 0Tka30B, nNpeAcTaBNeHHOM Ha pucyHke D.2, 3TO COOTBETCTBYET:

- UHTEHCMBHOCTMK neTanbHbiX ygapo: 0= XDU x pL;

- MHTEHCMBHOCTM HeneTtanbHbix yaapos: p = XOU X pt/y.

OG6bIYHO OCHOBHOII CMIOXHOCTLIO SIBMISIETCA BbluMC/eHWe 3HadeHnit Tpex napametpos (0 p, y) wwm (PL, PW, y). B [6]

NPUBOAATCA HEKOTOpble MokasaTenn U NpeaocTaB/ieHbl Apyrve WCTOYHWKM MHOpMauuu o0 cTaTucTU4Yeckoih ob6paboTke
AaHHbIX, No3BonsAwuLen BoluncauTb (0O P, Y) U3 UCNbITaAHWl peanbHOW CUCTEMbI.

Ecnv AaHHble OTCYTCTBYIOT, TO BO3MOXHO MCMO/Ib30BaHWE WHXEHEPCKUX CYXAEHWA npu nparmMatuyeckoM MOaXo-
fe. Hlanpumep, MOXeT MPUMEHATbLCA creAylouias npoueaypa npyu UCNoNb3oBaHWM AepeBa 0TKAa30B, KOrga B Hamuuu
60oNblle Tpex NMOXOXWUX 3N1eMEHTOB:

1 PaccmaTpuBaTth p, Kak B MeToge p-chakropa.
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2 Cuntatb pL He3HaunTenbHbiM (PWL = p).

3 OueHUTb Yy, 4T06bI Gbl1a YBEPEHHOCTb, YTO MOJlyYeH KOHCepBaTUBHbIA pe3ynbTaT. Cumtas, YTo ABOWHbIE OTKas3bl
peanusyloTcsa, no kpaiiHein mMepe, B 10 pa3s vauie, Y4em yeTblpexkpaTHble (6€3yC/0BHO, KOHCEpBATMBHAaA rnnoTtesa), MOX-
HO Ucnonb3oBaTth ciegyolyo dopmyny

rae N — KONmM4yecTBO MOXOXWX 3/IEMEHTOB;

CIN — KOnMuyecTBO NOTEHUUANbHbIX ABOWMHbLIX OTKA30B;

CO, — KO/MYyecTBO MOTEHUMasbHbIX YeTblpexXKpaTHbIX OTKa30B.

4 PaccunTtaTtb p Kak yHKUMIO OT KonnyectTBa N MOXOXWUX 3/1EMEHTOB

P pun

B aTOM MeTofe OCHOBHOI BKknaj BHOCAT [BOWHbIe W TPOWHbIE OTKa3bl, a pe3ynbTaTbl ABMAAKTCSA KOHCEPBATUBHbLIMU
Mo CpaBHEHWI0 C pe3ynbTaramu, MONYyYEHHbIMW NPU NOMOLM MeTofa p-thakTopa TO/IbKO C TPeMss KOMMOHeHTamu.
[BoliHble 1 TpoiiHble CCF paccmaTpuBaloTCA KOPPEKTHO, HO Y MasioBEpOSATHbIE MHOXECTBEHHble OTKa3bl HE MOJIHOCTbIO
UrHopupytoTcA.

JaHHaa mogenb MOXeT ObiTb OYEHb JIErKO peann3oBaHa Npu BbIYUCNEHUAX ANA Mofeneli gepeBa 0TKas3oB, MO-
[O6GHO Tem, 4TO MOKasaHbl B NpuUAOXeHWW B, Hanpumep, AnA fepesa oTka3oB B B.4.3. OHa M0O3BONSAET O4YEHb JIETKO
aHanusmpoBaTb cucTeMbl 6e30MacHOCTU, cofepXxaliMe MHOro MOXOXWUX KOMMNOHEHTOB.

D 8Ccbinku

MonesHan uHgopmauus, cBsA3aHHas € oTkasamu no obuieil npuyunHe, cogepxutcsa B [17]—[21].
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MpunoxeHue E
(cnpaBo4Hoe)

MpumeHeHUe Tabnuy, NoNHOTLI 6e3onacHoCcTU
nporpamMmmMHoro o6ecneveHus B cootTBeTcTBUMU ¢ MOK 61508-3

E.1 O6wue nonoxeHus

HacTtosilwee mpunoxeHve cogepXvTt ABa npumepa npuMeHeHus 1abnuvy nNonHoTbl 6830MacHOCTU NPOrpaMMHOro
obecneveHus, onpegenerHHeix B MOK 61508-3, npunoxenune A:

a) YpoBeHb MonHoTel 6e3onacHocTy 2: mporpamMmmupyemast aneKTpoHHast CUCTEMa, CBsi3aHHasi ¢ 6e30MacHOCTbLIO,

KOTOpasi UCNonb3yeTcs Anst ynpaeneHust NPOLeccoOM Ha XMMUYECKOM 3aBOAE;
b) YpoBeHb nonHotel 6e3onacHocTn 3: nporpaMMHoe npunoxeHwe, paspaboTaHHOe Ha A3bike NporpaMmMupoBa-
HVS1 BbICOKOIO YPOBHSI, KOTOPOE YMpPaBnseT 3aKpbIBalOWWM YCTPOWCTBOM.

JaHHble NpuMepbl NOKAa3biBaKOT, KAK MOXHO BblOpaTh MeToauku paspaboTkyu nporpaMMHoro obecrnevyeHus B
onpegeneHHbIx o6cToATeNbCTBaX U3 Tabnuy npunoxennin A n B ctangapta M3OK 61508-3.

CnegyeT nogYepkHyTb, YTO 3TW UNMKOCTPaLMKU He ABNATCA 6e3yCrnoBHbIM NPUMEHEHMEM CTaHAAPTOB B AAHHbIX
npumepax. B M3OK 61508-3 B HECKONBKMX MeCTax YeTKO CKa3aHo, YTO C Y4eTOM OrpOMHOIo KOnu4ecTBa (hakTtopoB, KOTO-
pble MOTyT MOBMUSITb HA CUCTEMHbIE BO3MOXHOCTU NMPOrpaMMHOro obecrneveHmnsi, HEBO3MOXHO NPeAoCTaBUTb anropuTm
anst o6begyHeHNsI METOA0B U Mep, KOTOpble HeoOXoAMMO MPUMEHATb ONsl Nboro NpUMeHeHus.

Bce ncxopHble xapakTepUCTUKN KOHKPETHOW cucTembl, HeobxoavMbie ANs MCNONb30OBaHUSI YNOMSIHYTHIX Bbiwe
Tabnuy nonHoTel 6e30nacHoOCTW, JOMXHBl MMETb AOKYMeHTanbHoe o6ocHOBaHWe, NnogTBepXaalollee, YTO BCe ONUCaHUs
MCMONb3yeMbIX XapaKTepuCTUK NpaBuIlbHbl M COOTBETCTBYIOT KOHKPETHOW peanu3aummn aTol cuctemsbl. XKenatensHo,
4yT0bbI 3TN 0B6OCHOBaHUSI ONUPaNKUCb Ha CCbINKM Ha pykoeoacTeC B M3K 61508-3, npunoxenune C, B KOTOPOM 06CyxaaloT-
Cs1 XenaemMble CBONCTBA, KOTOpbIe, €CMW JOCTUIHYThl Ha COOTBETCTBYIOLEN CTaaun XU3HEHHOTO UMKna, MoryT ybeautens-
HO 0DOCHOBaTb YBEPEHHOCTb, YTO CO3aHHOe MporpammHoe obGecneveHne obnagaeT 4OCTATOYHOW CUCTEMAaTUYECKON
NnonHoTo Ge3onacHoOCTU.

E.2 Cuctema c ypoBHEM NOSTHOTLI Ge3onacHOCTU 2

Mpumep npeacTaBnsaeT cobol NpPorpamMmMupyemyto SNEKTPOHHYIO CUCTEMY, CBA3AHHYIO C 6e30MacHOCTLIO, C YPOB-
HeM NonHoTbl 6e30NacHOCTM 2, KOTOPasA WUCMONb3yeTca ANA YNPaBneHus NPOLEecCOM Ha XMMMYECKOM 3aBope. [laHHas
nporpaMMypyemMas 3NeKTpoHHas CUCTeMAa UCNONb3yeT B MPUKINAAHOW NporpamMmme sidablk MHOTO3BEHHbIX NOMMYECKMX
CXeM U CNYXUT NPUMEPOM MPUKNAZHOIO NPOrPAMMMUPOBAHUSI HA A3bIKE C OrPAHUYEHHON U3MEHYMBOCTLIO.

YcTaHoBka, paboTallasi HA XUMUHECKOM 3aBofe, COCTOMT U3 HECKOITbKUX PeaKTOpHbIX 06akoB, CBA3aHHLIX NpoMe-
XKYTOYHbIMM 6akamMy XpaHeHus1, KOTOpbIE HA HEKOTOPLIX CTaAMsIX LUKITA peakuun 3arnoriHAITCS UHEPTHLIM ra3om arisl
npeaoTBpawEeHna BOCNNIAMEHEHNA U B3PLIBOB. PYHKUMKN NPOrpaMMUPYEMON 3rEKTPOHHOWM CUCTEMBI, CBSAI3aHHOW ¢ 6e30-
NacHOCTLIO, MOMMUMO NPOYMX, BKIKOHAIOT B CeBA: nonyyeHne BXOOHbLIX AAHHbLIX OT JATUMKOB; BKIIIOYEHUE U GrokupoBKy
KNanaHoB, HACOCOB N WUCMONMHUTENBHBIX MEXaHW3MOB; OOHapYXeHWEe ONacHbIX CUTYaLUWi U BKIIOYEHUE curHana TpeBory;
conpsxeHne ¢ pacnpegeneHHon CUCTEMON YNPaBNeHusa B COOTBETCTBUM C TpebGoBaHMsIMK, NPpeabsBsieMbIMA CNeLu-
chukaumen 6esonacHoCTU.

MpeanonoxeHna n xapakTepucTuku CUCTEMBI:

- nporpammMmupyemasl areKTpoOHUKa CUCTEMBI, CBA3AHHOW ¢ 6e30nacHOCTLIo, NpeacTaBnsieT cobol nporpammupy-
embii normyeckuin koHTponnep (MNJIK);

- NpU aHanuse ornacHOCTEN U PUCKOB YCTAHOBMNEHO, YTO HEOGXOAMMO MUCMONb30BaTh MPOrpaMMuUpyeMyIo 3reKT-
POHHYIO CUCTEMY, CBA3aHHYIO ¢ 6e30MacHOCTBIO, U ANS AAHHOTO NPUMOXEHUS HYXXEH YPOBEHb MONHOTHI 6e3onacHocTU 2
(B cootBeTcTBUM ¢ MOK 61508-1 1 MOK 61508-2);

- XOTA KOHTponsep pabotaeT B peanbHOM BpemeHn, TpebyeTcs oTHocUTENbHO HeGOoNbLLAs CKOPOCTb peakuuy;

- CyWECTBYIOT UHTepdeicbl C ONepaTopom U pacnpegeneHHon CUCTEMON YNpaBrneHuss;

- UCXOAHLIW KOA MPOrpaMMHOro obecneveHnss CUCTEMbI M CXEMa NPOrpaMMUpyeMbIX 3nekTpoHHbIX cpegcte MK
HEeAOCTYNMHbI AN NPOBEPKU, HO OLEHeHbl B cooTBeTCcTBUM ¢ M3K 61508-3 kak cooTBeTCTBYIOWME YPOBHIO NONHOTHI 6€30-
NacHoCTU 2;

- B Ka4eCcTBe si3blka NPOrpaMmMMUpPOBaHNA NPUMEHEHUA UCNONBb3OBANCsl A3blKk MHOTO3BEHHBIX NOMMYECKUX CXEM;
nporpamma cosgaBanacb C NOMOLLBIO CUCTEMbI pa3paboTku, npegocTaBnaemoin nocraewmkom MIK;

- KO4 NPUNOXEHUsT OOIMKEH UCNONHATLEA Tonbko Ha MJIK ogHoro Tmna;

- BCA paspaboTka NporpaMMHOro obecneveHna KOHTPONUpPOBanack NUUOM, HE3aBUCMMBIM OT KOMaHAbl paspa-
60TUYNKOB NPOrpamMmmHoro obecnevyeHus;

- NNUO, He3aBUCUMOE OT KOMaHAbl Pa3paboTynkoB NporpammHoro obecnevenus, Habngano 3a NPUEMOYHBIMU
MCNBITAHWAMW 1 YTBEPAWUIIO UX pe3yneTarhbl;

- W3MeHeHus1 (ecrnm Heo6XxoANMbI) CaHKUMOHUPYIOTCA NUUOM, HE3aBUCUMBIM OT KOMaHabl paspaboTyukoB npo-
rpPaMMHOro obecneyveHusl.
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MpumevaHns

1 OnpepeneHne He3aBUCUMOro nuua — B cooTBeTcTBUM ¢ MOK 61508-4.

2 Cm. npumevanns k 7.4.2, 7.4.3, 7.4.4 n 7.4.5 B MOK 61508-3 ans nHdopmauum o pasgeneHny oTBETCTBEHHOCTH
mexay noctaewwukom MK n none3oBaTensiMm npyu MCrnonb30BaHWM sI3bIKOB NPOrpamMmMUPOBaHUsl C OFpaHUYeHHOW W3-
MEHYNBOCTBIO.

WHtepnperauna M3K 61508-3, npunoxeHue A, ans gaHHOro npuMepa npeactaeneHa B cregyrowux Tabnuuax.

Tab6nwuuyaE.1— Crneundukauma Tpeboeanuin k 6e3onacHocTn nporpammHoro obecnevenus (cm. M3K 61508-3,
noppasgen 7.2)

MeTton/cpencreo Ccebinka YMB2 NHTepnpeTaums (B HACTOAWEM NPUAOXEHUN)

1a lMonydopmanbHbie MeToabl Tabnuua B.7 R O6bIYHO MCNONB3YIOTCA NPUYUHHO-CNEACT-
BEHHbIE AMarpaMmbl, UMKNOrPaMmel U pyHK-
uvoHanbHble 6n1okn, ncnone3yemelie gna cne-
undukaummn TpeboBaHMn K NPOrpaMmMHOMY
obecnevenuio MK

1b ®opmanbHble MeToabI B.2.2,C.24 R He ucnone3sylotca ana A3bikOB NporpaMmmu-
POBaHWA C OrPaHNHEHHOW U3MEHYMBOCTBIO

2 MpsaAmasa npocnexueaeMocTe Mexagy Tpebo- c.2.1 R lMpoeepka NONHOTLI: NPOBEpPKAa, rapaHTUPYIo-
BaHUAMM K cucTeme 6e3onacHocTn u Tpebosa- wasn, 4uto Bce TpeboBaHua Kk cucteme 6e30-
HUSIMW K MpOrpaMmmHoMy obecrneveHuto cucre- NacHOCTW yu4TeHbl B TpeboBaHMAX K Npo-
mbl 6esonacHocTu rpammHomMy obecneveHnio cuctemel 6e30-
nacHocTu
3 ObpaTHas npocnexuBaemocTb mMexgy Tpebo- c.2.1 R MuHuMmmnzaums CnoXHOCTU 1 OYHKUNOHANMb-
BaHUsIMM K cucteme 6e3onacHoOCTM U mpeano- HOCTU: NPOBEpPKa, rapaHTUpyoWas, 4YTo Bce
naraeMmbiMy noTpebHoCTsIMM 6e30NacHoCTM TpeboBaHus K NporpammHomMy obecneqeHuio

cucTembl 6e30nNacHOCTU (hakTUHeCkn Heob-
XOAUMBbI, YTO6bI yyecTb TpeboBaHuA K cucTe-
Me GesonacHocTu

4 ABTOMAaTU3MPOBaHHbIE CpeacTBa pa3paboTku B.2.4 R Ucnonb3aylotcs cpeactea paspaboTku, no-
crneundvrkauun gnsa nogaepxkm nepedncneH- craBneHHole npounssogutenem MJ1K
HbIX BbllLe NoaXoasAWMX MeTOA0B/CpeacTB

MpumevaHns

1 B cton6ue «Ccbinkay "B.x.x.x", "C.x.x.X" yka3blBatOT Ha ONUCaHNSA METOAOB, U3NOXEHHbIE B NPUINOXeHUsIX B 1
C M3K 61508-7, a "Tabnmua A.x", "Tabnmua B.x" — Ha Tabnuubl MeTogoB, NpeAcTaBneHHble B NpurnoxeHusax A v B
M3K 61508-3.

2 TpeboBaHusi k 6€30NaCHOCTU MPOrPaMMHOro obecneqeHuss onpeaeneHsl Ha eCTECTBEHHOM A3bIKE.

Tabnwuuya E2— lNporpammHoe obecneyeHve, NpoekTUpoBaHne | paspaboTka: apxutektypa (cm. MIK 61508-3,
nyHkT 7.4.3)

Metopn/cpencteo Ccebinka YMB2 WNHTepnpeTaumsa (B HacToAWEM NPUMOXKEHUN)

1 OGHapyxeHne 1 guarHocTnka cGoes C.3.1 R lMpoBepka pgmanasoHa [aHHbIX, KOHT-
ponbHbBIV Tarmep, BBOA/BLIBOA, CpeacTBa
cBs3n. B cnyyae owmbku nogHumMaeT TpeBo-
ry (cm. 3a)

2 Kopgbl 06HapyXeHUst U UcrnpasneHus owmnbok C3.2 R BcTpauaeTcs ¢ nonb3oBaTensCckuMu pyHK-
umMusiMmn: TpebyeTcs TwaTenbHbIN BbIGOp

3a lMporpamMupoBaHue ¢ NPoBepKo owmnbok C.33 R BelgensietT 4acTtb MHOMO3BEHHOW MOMMYECKON
cxembl [J1K gns npoBepkn HEKOTOPLIX BaX-
HbIX ycrnoeui 6e3onacHoctu (cm. 1)
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rOCTP M3K 61508-6—2012

uncukaumen TpeboBaHMiA K NPOrpaMMHOMY
obecneyeHuIo cuctembl 6830NaCHOCTN U apxXu-
TEeKTYpOW nporpammHoro obecneveHuns

MeTton/cpencreo Ccebinka YMB2 NHTepnpeTauma (B HACTOAWEM NPUNOXEHUN)
3b MeTogpl koHTpONSs (Npu peanusaummn nNpouec- C.34 R He npegnountaerca: obecneveHne rapaHTum
€a KOHTPONS UM KOHTPONUPYEMON OYHKUUM Ha HE3aBUCMMOCTU NPUBOAUT K YBENUYEHUIO
oaHOM KoMmnbiloTepe obecreymBaeTcs UX Hesa- CNOXHOCTU NporpammHoro obecneveHuns
BUCUMOCTB)
3¢ Metopbl koHTpoOns (peanusaums npouecca C.34 R MpoBepsieT paspeweHHble KOMBUHaUnn
KOHTPONS U KOHTPONUpPyeMoW (OYHKLUUM Ha pas- BBO/Ja/BbIBOOA HA MOHUTOPE HE3aBMCUMOTO
HbIX KOMMbIOTEPAX) KoMnbloTEpa, obecneunBaowero 6esonac-
HOCTb

3d MHoroeBapnaHTHOEe NporpamMMmnpoBaHue, pe- C.35 — He npegnounTaertca: HegoCcTaTouHOE NOBbLI-

anuaylollee oHy cneundukaumio TpeboBaHuii K weHve 6e3onacHOCTN NO CpPaBHEHUIO ¢ 3c

nporpamMmHomMy obecrnedeHnto cuctembl 6e3o-

nacHocTH

3e MHoroBapuaHTHOe (DYHKLUOHANBHO) Npo- C.35 — He npeanountaetca: B 3HAYUTENBHON CTe-

rpaMMupoBaHue, peanuayolee pasfnyHblie neHun gocrturaetca 3¢

cneundukauun TpeboBaHUi K NPOrpaMMHOMY

obecneveHnio cuctembl BesonacHoCTH

3f BoccTaHoBNeHve npeabiayLwero cocTosHUsA C.3.6 R BcTpaveaetca ¢ nonb3oBaTensCkumn OyHk-
umsAmu: TpebyeTca TwaTenbHbIn BoIGOP

3g MpoekTnpoBaHue nporpammHoro obecrneve- Cc.2.12 — He ncnone3yetca. YnpaeneHue npoueccom

HUSl, HE COXPaHSIIOWEro COCTOsHME (UINU MPOeK- HY)XgaeTca B COCTOAHUAX, 4TODbI 3anoMu-

TrpoBaHue 1O, COXpaHAIWEro orpaHnYeHHoe HaTb COCTOSIHUE YCTaHOBKU

onncaHne COCTOSIHUA)

4a MexaHu3mbl NOBTOPHLIX MOMNbITOK NapupoBa- C.37 R Wcnonb3ayeTtcsi B COOTBETCTBUM C TPeGOBaHU-

Husa c6osa siM1 NpuknagHou 3agayum (cm. 2 n 3b)

4b MNocTteneHHoe oTkNOYeHUe PyHKUMA C.3.8 R He ucnonb3yetca ana nporpammMyupoBaHus
C OrpaHWYeHHOW U3MEHYUBOCTLIO

5 VicnpaeneHue owmnbok MeTogamu NCKyCCTBEH- C.39 NR He ucnonb3yetca ana nporpamMyupoBaHus

HOr0 MHTEennekTa C OrpaHWYeHHOW U3MEHYUBOCTLIO

6 OuHamudeckasa pekoHdurypaums C.3.10 NR He ucnonb3yetca ana nporpamMypoBaHus
C OrpaHWYeHHOW U3MEHYUBOCTLIO

7 MogynbHeI noaxop, Tabnuua B.9 HR

8 Vcnonb3oBaHue goBepuTenbHbIX/MPOBEPEH- C.2.10 HR Co3paHHbI paHee kof, Anst 6ornee paHHUX

HbIX 3NEMEHTOB NPOrpamMmmMHOro obecneveHus NMPOEKTOB

{ecnu TakoBble umeloTCA)

9 MNpsamasa nNpocnexmuBaemMocTe Mexgy cneum- c.211 R lMpoBepka NONHOTLI: NPOBEPKA, rapaHTUpYIo-

dukaumen TpeboBaHuii K NporpammHomy obec- wasl, 4to BCce TpeboBaHMsl K NporpamMMHOMY

neyeHnio cucteMbl 6e30NacHOCTU U apXUTEKTY- obecneyeHnio cuctemol He3onacHoCTU yuTe-

pon nporpammHoro obecneveHuns Hbl B TpeOOBaHUSIX K apXUTEKTYpe NporpamMmm-
Horo obecneveHust

10 O6paTtHas NpocnexmBaeMocTb Mexay cne- c.211 R MuHMMK3aUMA CROXKHOCTU M DYHKUMOHANb-

HOCTU: NpOBEpKa, rapaHTUpyloWwas, 4YTo Bce
TpeboBaHuA K apxuTeKkType NporpamMmmHOro
obecneyeHnn cuctembl HGe3onacHocTn ak-
TMyeckn HeobxoauMbl, UTobbI yuecTs Tpebo-
BaHUsi K NPOrPaMMHOMYy obecneyveHnto cuc-
Tembl 6€30NacHOCTH
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OkoH4yaHue mabnuusi E.2

MeTtopn/cpencrao Cebinka YMB2 NHTepnpeTaumsa (B HACTOALWEM NPUMOXKEHUN)

11a CTpykTypHBIE METOALI C.21 HR | MeToapi NOTOKOB JaHHbLIX W NOMMYECKMX Tab-
NUL, AaHHBIX MOTYT UCMONb30BATLCS, MO Kpait-
HEel mepe, AN ONUCaHUS NPOEKTa apXUTeK-

Typbl
11b MonydopmanbHele MeToabl Tabnuua B.7 R | MoryT 6bITb crnonb3oBaHbl Anst uHTepdelica
DCS
11c dopmanbHble MeToabl NpoekTupoBaHua u| B.2.2, C.24 R | Peagko ucnonb3yiotcsi Ans nporpaMmMupoBa-
yCOBEpPLUEHCTBOBAHWS HUSI C OrPaAHWUYEHHON U3MEHUYNBOCTLIO
11d ABTOMaTtuueckasi reHepaumus NPOrpaMmMHoO- C4.6 R | He ncnonb3yetcsa ans nporpammmpoBaHust ©
ro obecneveHusi orpaHU4YeHHON U3MEHUUBOCTBIO
12 ABTOMaTM3MpOBaHHbIE cpeacTBa paspaborT- B.2.4 R |WUcnonb3ylotcs cpegcrtea pa3paboTku, no-
KW cneundukaumn n NpoeKTMpoBaHus craBneHHble npoussogutenem MK
13a Uuknnyeckoe noBegeHue ¢ rapaHTUPOBaH- C.3.11 HR | He ucnonb3ayetcs. Bpemsi uukna MJK koHT-
HbIM MaKCUMAaIbHbIM BPEMEHEM LUKNa ponupyeTcsi TEXHUYECKMMU CPeACTBaMun
13b ApxutekTypa ¢ BpeMeHHbIM pacrnpegeneHmem C.3.11 HR | He ucnonb3ayetcs. Bpemsi uukna MJK koHT-

ponupyeTcsl TEXHUYECKUMU CpeACTBaMU

13c YnpageneHue cobbITUSIMM C FrapaHTUPOBaH- C.3.11 HR | He ucnonb3ayetcs. Bpemsi uukna MJK koHT-
HbIM MakCUmarbHbIM BpeMeHeM peakumu ponupyeTcsi TEXHUYECKMMU CPeACTBaMun
14 Cratudeckoe BbigeneHme pecypcoB C.26.3 R | He ucnonb3ayetcs. Bonpockl 0 AuHamMn4eckmx

pecypcax He BO3ZHUKAKOT ANA Nporpammmupo-
BaHUS C OMPAHWUHEHHON W3MEHUNBOCTBIO

15 Cratnyeckas CUHXpOHM3auusi OCTyNa K pas- C.26.3 — [ He ucrnoneayetca. Bonpocsl o auHammueckmx
JensieMbIM pecypcam pecypcax He BO3HMKAlOT ANt NporpaMmMupo-
BaHWS C OrPaHUHEHHON U3MEHYMBOCTLIO

MpumevaHns
1 B ctonbue «Ccbinkay "B.x.x.x", "C.x.x.X" yka3bIBaloT Ha ONMCaHNA METOAO0B, N3MOXEHHbIE B MpunoxeHusix B u C
M3K 61508-7, a "Tabnuua A.x", "Tabnuua B.X" — Ha Tabnvubsl METOAOB, NpPeacTaBreHHble B NpUnoxeHnsax A v B
P
M3K 61508-3.
2 TpeboBaHus kK 6Ge30MacHOCTU NPOrpaMMHOro obecrneyeHms onpeaeneHsl Ha eCTECTBEHHOM S3bIKE.

Tab6nwuya E.3— lNMpoektmpoBaHue u paspaboTka NporpaMMHOro obecneveHvsi: CpeacTBa NnoaaepKku u si3blk
nporpammupoBanms (cm. MOK 61508-3, nyHkTbl 7.4.4)

Meton/cpencteo Ccebinka YnB2 WHTepnpeTaumsa (B HaCTOALWEM MPUINOXEHUN)
1 BbIGOp COOTBETCTBYIOWErO s3bIka NporpaMmMu- C4.5 HR | O6bl4HO UCMOMB3YIOTCA MHOTO3BEHHbIE NOTU-
poBaHus Yeckme CXeMbl M HaCTo UCNonb3yoTes (MpMeH-

Hble s13blkn nocTtaewuka MJIK

2 CTporo TUNM3vMpoBaHHbIe sI3bIKM NpOrpammm- c.4.1 HR | He ucnoneayetca. Wcnonbayetcs MNIK — opu-
poBaHusa €HTUPOBAaHHbIA CTPYKTYPUPOBAHHbIA TekcT [16]
3 NoamHOXeCcTBO A3blka CA4.2 — | OcTeperaiiTecb MCMNONb30BaHUSI CITOXKHbIX

«MaKpOWHCTPYKUWIA», NpepbiBaHUIN, KOTOpbIe
M3MEHSIOT LMK ckaHupoBanus MK, n T. 4.

4a CepTncuumnpoBaHHble CpeacTsa u ceptmcu- CA4.3 HR [ Moctaensietcsa npouasogutenem MK
LUMPOBaHHbIE TPAHCMATOPSI
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MeTtoan/cpenctBo

Ccbinka

yne2

UHTepnpeTaums (B HacToAWeM NPUNOXEHUN)

4b WHcTpymeHTaneHble cpegcTBa U TPAHCIATO-
pbl: NOBbIWEHWE YBEPEHHOCTU HA OCHOBaHUU
onbiTa UCMoNb30BaHUS

C44

HR

Ucnonb3aytotcs cpeactBa paspaboTku, npeana-
raemble nocraswmkoM MK, a Takke cobcTBeH-
Hble MHCTPYMeHTbI, paspaboTaHHblie B xopae
paboTbl HAJl HECKONbKMMMW NPOEKTaMun

MMedaHue— B cronbue «Ccbinka» "B.x.x.x", "C.x.x.x" ykasbiBalOT Ha ONUCaHWUsI METOZOB, U3NOXKEHHDI
M B 6 C "B ", "C "y €T0A0B, U3NOXEHHbIE
B npunoxenusix B u C MOK 61508-7, a "Tabnuua A.x", "Tabnuua B.x" — Ha Tabnuubl meTofoB, NpeacTaBfneHHbIe B

npunoxernmax A n B MOK 61508-3.

Tabnwuua E4 — MNpoekimpoeanne u paspabotka nporpammHoro obecnevenust: nogpobHas moaens (cm. MOK 61508-3,
NyHKTbl 7.4.5 1 7.4.6). (BkniovaeT NpoekTMpoBaHWe CUMCTEM MPOrpamMmMHOro obecneyeHusi, NPOEKTUPOBaHNe Moaynen

NporpaMmHOro obecneyeHns n KkoaupoBaHue)

NnevyeHunto cncTemsl 6830MacHOCTV M NPOEKTOM
nporpaMMHoro obecneveHus

drkauven TpeboBaHUi K NporpammHomy obec-

MeTtoan/cpenctBo Ccbinka YIB2 WHTepnpeTaums (B HacTosILLEM NPUNOXEHUN)

1a CTpyKTypHbIE METOAbI c.21 HR | He ucnonb3yeTcs Ans s3bIKOB NPOrpammunpo-
BaHUsl C OFPaHUHYEHHON U3MEHUYMBOCTBIO

1b MonydopmaneHeie meToAb! Tabnuua B.7| HR | Mcnonb3yloTcst NpUUMHHO-CNeACTBEHHbIE CXe-
Mbl, LMKIOrpaMMbl, OyHKUMOHAmNbHbLIE Bnokw,
TUMWYHbIE ANA A3bIKOB NPOrPaMMUPOBAHUS C
OrpaHUYeHHONW U3MEHUNBOCTHIO

1c dopmanbHble mMeToabl NpoekTupoBanus u | B.2.2, C.2.4 R | He ucnonb3ayetcst Ans A3bIKOB NPOrpaMMmu-

YCOBEPLUEHCTBOBAHWS pOBaHUsl C OrPaHUYEHHON U3MEYNBOCTBIO

2 CpegcrtBa aBTOMaTU3MPOBAHHOTO MPOEKTUPO- B.3.5 R | Ncnonb3aylotes cpeactea pa3paboTtku, noctae-

BaHMA neHHole npounssogutenem MK

3 MporpammupoBaHne ¢ 3alMTON C.25 R | Bkniovaetcsa B cuctemHoe nporpammHoe obec-
nevexve

4 MogynbHbIVi nogxopq, Tabnmua B.9| HR | Ucnone3yetcsa ynopsgoveHve n rpynnupoBka
nporpammbl ana MJIK Ha MHOrO3BEHHbLIX NOM-
YeCKMX CXeMax Ans MakCUMManbHOro yBenuye-
HWA MoAynbHOCTU Tpebyembix hyHKUMIA

5 CTtaHgapTbl N0 NPOEKTUPOBAHWIC 1 KOOUPOBa- C.2.6, HR | Ncnonb3aytotca cobCTBEHHbIE cornaweHust ansi

HUIO Tabnuua B.1 JAOKyMeHTauuun n yaobctea akcnnyataumm

6 CTpykTypHOE NMpOrpaMMupoBaHue c.27 HR | Ona paccmatprvBaemMoro npuMmepa aHanorny-
HO MOZYIIBHOCTM

7 Ncnonb3oBaHne AoBepUTENbHbLIX/MPOBEpPEH- C.2.10 HR | ®yHKuMOHanbHble GNOkU, YacTu NporpaMmm

HbIX 3MEeMeHTOB NPOrpaMMHOro obecneveHus

(o BO3MOXHOCTW)

8 Mpamas npocnexmnBaemMocTb Mexay creuu- Cc.2.11 R | lMpoBepka nonHOTLI: NPOBEPKa, rapaHTupyto-

was, 4To Bce TpebOBaHUSA K NMPOrpaMMHOMY
obecneveHnto cuctemMbl 6€30NacHOCTW YHTEHbI
B TpebOBaHUSIX NPOEKTUPOBaHWUSI NMPOrpaMmMHO-
ro obecrnevyeHus

npunoxenuax A n B MOK 61508-3.

Mpumeyanue—B cronbue «Ccbinka» "B.X.X.x", "C.x.X.X" yKa3biBalOT HA ONMCaHVS METOAOB, U3MOXKEHHbIE
B npunoxenusix B u C MOK 61508-7, a "Tabnuua A.x", "Tabnmua B.x" — Ha Tabnuubl MeTogoB, NpeacTaBrneHHbie B
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Tab6nuuya E.5 — Mpoektmpoeanne n paspaboTka NporpamMMHoro obecrneveHns: NpoBepka U UHTErpaLms NporpaMm-
HbIX Moaynei (cm, MOK 61508-3, nyHkTbl 7.4.7 u 7.4.8)

Meton/cpencteo Ccebinka YIB2 WHTepnpeTauusa (B HacTOAWEM NPUNOXEHUN)

1 BeposaTHOCTHOE TecTMpoOBaHWe C.51 R | He ucnone3syeTtca ansa A3bIKOB NporpaMmmnpo-
BaHUS1 C OrpaHWYEHHON U3MEHYMBOCTBIO

2 [vHamuny4eckvin aHanus n TecTpoBaHne B.6.5, HR | Ucnoneaytotea

Tabnuua B.2

3 Pernctpaumsa un aHanm3 gaHHbIixX C.5.2 HR | 3annce ucxodHbIX AaHHBIX U Pe3ynbTaToB Tec-
TMPOBaHUsA

4 ®yHKUMOHaNbLHOE TecTUpoBaHWe M TecTupo- [B.5.1,B.5.2,| HR |Beibupatotca BxogHble AaHHble Ans TeCTUPO-

BaHWE METOAOM «YEepPHOro SMKay Ttabnuua B.3 BaHWsl BCEX 3aaHHbIX PYHKLMOHAamNbHbIX Grno-
KOB, BKrtovasi o6paboTky owmbok. Mcnonb3ay-
I0TCS: TECTOBbIE NMPUMEpPbI, NOJyYeHHbIe C Mo-
MOLLBIO MPUYMHHO-CIEACTBEHHbLIX CXEM, aHa-
N3 TPAHUYHbLIX 3HAYEHUIN U AEKOMIOo3NLUs
BXOZHbIX AaHHBIX

5 TectupoBaHve pabouMx XapakTepucTuk Tabnvua B.6| R |He ucnone3yetca ans A3bIkOB NporpaMMupo-
BaHUS C OFPAHUYEHHON M3MEHUYNBOCTLIO

6 TecTupoBaHve, OCHOBaHHOE Ha MoZenu C.5.27 R |He uncnonbsyetca gns A3bLIKOB MPOrpamMmmmupo-
BaHUA C OFPaAHUYEHHON N3MEHUYNBOCTLIO

7 TectnpoBaHue uHTepderica C53 R | BknioyeHo B hyHKUMOHANBHOE TECTMPOBAHMNE
M TECTUPOBAHUE METOAOM «YEPHOIo ALMKa»

8 YnpaeneHve TeCTMpPOBaHWEM W CpeacTBa ae- cC47 HR | cnoneaylotca cpeactea paspabotku, nocras-

Tomarmsauumm neHHble npoussogutenem MIK

9 Mpamas NpocnexmnBaemMocTb Mexay crneum- c.2.1 R | lMpoBepka nonHOTbI: NPOBEpPKa, rapaHTUpylo-

tukaumnen npoekrTa nporpammHoro obecreve- Lwast, 4YTO 3annaHMpoBaH COOTBETCTBYIOLLWIA TECT,

HUS M CneundUKaUusIMU TECTUPOBAHUA MOZYNs 4yTOObI MccnenoBaTh QYHKUMOHANBHOCTE BCEX

W MHTErpauum MoZynen u UX UHTEerpauumM ¢ COOTBETCTBEHHO
CBSI3aHHbIMW MOYISIMM

10 dopmanbHasi Bepudmkaums C.5.12 — | He ucnone3yetca ansa A3bIKOB NPOrpaMmmpo-

BaHuA C OFpaHVIHeHHOVI N3IMEHYUNBOCTbIO

MpwnmedaHue—B cronbue «Ccbinkay "B.x.x.x", "C.x.x.x" yka3blBaloT Ha ONMCaHWS METOAO0B, U3MNOXEHHbIE
B npunoxenusax B u C M3K 61508-7, a "Tabnuua A.x", "Tabnuua B.x" — Ha Tabnmubl METOAOB, NPEeACTaBreHHble B

npunoxenuax A n B MOK 61508-3.

Tabnuuya E.6 — MHTerpaumsa nporpaMMupyembIX 3MeKTPOHHBIX CPeACTB (annapatypa v nporpammHoe obecneyeHune)

{cm. M3K 61508-3, noapasgen 7.5)

MeTon/cpencTso Ccebinka YIB2 NHTepnpeTaumnsa (B HACTOAWEM MPUNOXEHUN)
1 PyHKUMOHANbHOE TECTUPOBaHNE N TECTMPO- B.5.1, HR | Beibupatotcsi BxogHble AaHHble Anst TeCTUPO-
BaHWe MEeTOAOM «YEepHOro AWMKa» B.5.2, BaHWsl BCEX 33aHHbIX PYHKLMOHAIBHBLIX Gro-
Tabrnvua B.3 KOB, BKtovasi 0bpaboTky owmbok. Vcnoneay-
I0TCS: TECTOBbIE MPUMEpDI, MOMy4YeHHbIE C Mo-
MOLLbIO MPUYMHHO-CMNEACTBEHHbLIX CXEM, aHa-
N3 TPAHUYHbIX 3HAYEHUN U OEKOMMNO3ULUS
BXOZHbIX AaHHbIX
2 MogenvpoBaHve NPOU3BOANTENBHOCTU Tabnuua B.6] R | Ecnu cuctema MIK cobupaetcs ans 3asoa-

CKUX NpNemMOoYHbIX MCMbITAHUA
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MeTtop/cpencreso

Ccbinka

YnbB2

UHTepnpeTaums (B HACTOAWEM NPUMOXKEHUN)

3 MNpsamas npocnexuBaemocTs Mexay Tpebo-
BaHWAMM MPOEKTA CUCTEMbI U NPOrPaMMHOIO
obecneveHnst K UHTErpaLUN NPOrPaMMHBIX U
annapaTtHbIX CpeacTB M crneuudukaunaMm Tec-
TUPOBaHWUSI MHTENPALMKU NPOrPaMMHbLIX W arna-
paTHbIX CPEACTB

c.2n

MpoBepka, rapaHTUPYIOWas, YTO TECTbl MHTEI-
paumun annaparypbl U nNporpammHoro obecne-
YeHUs1 SIBMNSIIOTCA aAeKBaTHbIMU

MpumeyaHune— Bcronbue «Ccbinka» "B.x.x.x", "C.x.x.X" ykasblBaloT Ha ONUCAHUA METOAOB, U3MNOXKEHHbIE
B Npunoxexusix B u C MOK 61508-7, a "Tabnunua A.X", "Tabnuua B.X" — Ha Tabnuubl METOAOB, NpeAcTaBreHHble B

npunoxeHunsx A n B MOK 61508-3.

Tabnwua E7 — MNoagTeepxaeHne COOTBETCTBUS aCNEKTOB NPOrpamMMHOro obecnedeHnst cucTembl 6e30nacHoCTn (Cm.

M3K 61508-3, nogpasgen 7.7)

Metop/cpencteo Ccebinka YIB2 WHTepnpeTaumns (B HacTOALWEM MPUNOXEHUN)

1 BepoAaTHOCTHOE TeCcTMPOBaHUE C.5.1 R | He ucnone3yetcsa onsa A3bIKOB NporpaMMmpo-
BaHUS C OrPaHWYEHHON M3MEHUMBOCTBIO

2 MogenvposaHue npouecca C.5.18 R | He ucnone3yetcsa onsa A3bIKOB NporpaMMmpo-
BaHWSI C OrPaHUYEHHOW M3MEHYMBOCTbIO, HO
BCE valle UCnonb3ayeTtcs npu paspaboTke cuc-
Tem MK

3 MogenupoeaHne Tabnuua B.5| R | He ucnonb3ayertcst ansi A3bIkoB Nporpammmpo-
BaHWsl C OrPaHUYEHHON M3MEHYMBOCTBIO, HO
BCE Yalle MCrnonb3yeTtca npu paspaboTke cuc-
Tem MK

4 ®yHKUMOHaNbHOE TecTupoBaHue u Tectnpo- |B.5.1,B.5.2,| HR | Buibupalotcsi BxogHble gaHHble ansi TeCTUPO-

BaHWe METOAOM «YEpPHOro SLMKa» Tabnuua B.3 BaHWsi BCEX 3afaHHbIX (DYHKUMOHANBHBIX 6no-
KoOB, BKriovasi 06pabotky owmnbok. Ucnonb3sy-
I0TCA: TECTOBbIE NPUMEPLI, NONYYEHHbIE C NO-
MOLLLIO MPUYNHHO-CNEACTBEHHBIX CXEM, aHa-
N3 TPaHNYHbIX 3HAYEHUN U AEeKOMMO3nLnA
BXOAHbIX AaHHbIX

5 MNpamas npocnexnBaemMocTb MeXAy crneum- Cc.2.1 R | NMpoBepka nonHOTLI: NPOBEpKa, rapaHTupy-

dvkauven TpeboBaHuii K nporpamMmHomy obec- owas, 4YtTo 3annaHupoBaHHOe ageKeBaTHoe

nevyeHnto cuctembl 6€30NacHOCTM U MNaHoM noaTBEPXAEHUE COOTBETCTBUSI MPOrpaMMHO-

NnoATBEPXAEHUSI COOTBETCTBUSI MPOrPaMMHOIO ro obecreyeHunst yuteHo B TpebOBaHUAX K NpoO-

obecneveHunss cuctemel HezonacHoCTU rpaMMHomy obecnieveHuio cuctembl 6esonac-
HOCTU

6 ObpaTtHas NpocrnexnsaemMocTb Mexay niaHoMm c.21 R | MMHMMM3aLus CNOXHOCTU: NPOBEpKA, rapaH-

NoATBEPXKAEHUS COOTBETCTBMSA NPOrpaMMHOro
obecneveHust cuctembl 6e3onacHoCcTU U cneuu-
thukaumenn TpeboBaHUi K NporpamMmHomy obec-
neyeHnio cuctTembl 6esonacHoCcTU

TUpYIOLLas, YTO BCE MPOBEPKU NMOATBEPKAEHUS
COOTBETCTBUA HEOGXOaAUMBI

MpumeyaHune—Bcronbue «Ccbinka» "B.x.x.x", "C.x.X.X" yka3blBaloT Ha ONUCAHUA METOAOB, U3NOXKEHHbIE
B npunoxenusx B u C MOK 61508-7, a "Tabnunua A.x", "Tabnuua B.x" — Ha Tabnuubl MeToaoB, NpeacTaBrneHHbie B

npunoxernuax A n B MOK 61508-3.
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Tabnuuya E.8 — Mogudukaums nporpaMmmHoro obecneverusi (cm. MOK 61508-3, nogpasgen 7.8)

moaudrkaumMm nporpammHoro obecneveHus
(BKMIOYas NOBTOPHLIE BepudUKaLmIo U NogTBep-
XOeHne COOTBETCTBUSA) K creundumkaumen Tpe-
6oBaHWI K nporpaMMHOMy obecneYeHunio cuc-
TemMbl 6eaonacHocTu

MeTon/cpencTso Ccbinka YNB2 NHTepnpeTaumnsa (B HacTOAWEM MPUNOXEHUN)

1 AHanus BnusiHUA C.5.23 HR | BbinonHsitoT aHanu3 nocrnegctBuii Anst usyde-
HWUSI TOTO, HACKOIbKO BMNWsIHUE MpearnaraembixX
M3MEHEHUW OrPaHUYEHO MOAYIbHON CTPYKTY-
POl BCEN CUCTEMBI

2 lNMoBTOpHasn BepudMKauusa N3MEHEHHbIX Mpo- C.5.23 HR | MNoBTopeHue npeabiaywmx TeCTOB

rPaMMHLIX MOAynen

3 MNoeTopHan Bepudmrkaums NPOrpaMMHbLIX MO- C.5.23 HR | MNoBTopeHue npeabiaywmx TeCTOB

Aynen, Ha KOTOpble OKa3bIBaKT BIUSHUE U3MeE-

HEHUSA B APYIMX MOZYNsAX

4a MNoeTOpHOE NoareBepxaeHne cooTBeTcTBuA |Tabnmua A.7| R | Ecnv aHanus nocneacTBui nokasan Heobxo-

CHUCTEMBI B LieNom OUMOCTb MOAMMKaLMKM CUCTEMDI, TO Mocrie
BbINOMHEHNs1 ee Mogudmkaumm o6sa3aTenbHo
NPoOBOAUTCA NOBTOPHOE NMoATBEpXAeHue co-
OTBETCTBUSI CUCTEMBI

4b PerpeccnoHHoe noaTBeEpXAEHUe COOTBET- C.5.25 HR

CTBUSA

5 YnpaeneHue koHdurypaumel nporpaMMHOro C.5.24 HR | MogaepxvBaeT 6a30Byl0 KOHUIypaumio, ns-

obecneveHus MEHEHUs1 B HEeW, BIUSIHUE HA ApYyrue CUCTEM-
Hble TpeGoBaHus

6 Permctpaums n aHanma gaHHbIX C.5.2 HR | BbinonHsieTcs 3anncb MCXOO4HbIX AAHHbIX U
pesynbTaToB TECTUPOBAaHUSA

7 MNpamas npocnexmnBaemMocTb Mexay crneuu- c.211 R | CooteeTcTByIOWME NpoUeaypbl MOagudmKaLmu,

dvkauuei TpeboBaHui K nporpammHomy obec- obecneymBalolme JocTxeHne TpeboBaHuin k

neYeHuo cucTemsl 6e30nacHOCTM U NNaHOM MO- nporpaMMHomy o6ecneveHuno cuctemel 6e3o-

Andrkauun nporpaMmmMHoro obecnedeHns (BKo- NacHoCTH

Yasi NOBTOPHbIE BEpUDMKALUIO U NoaTBepXae-

HWe COOTBETCTBUS)

8 O6paTHas NPOoCNeXnBaeMoCTb MeXAy NiaHoMm c.211 R | CooteeTcTBYIOWME NPOLEAypbl MOANMMKALNK,

obecrnevmnBatowme gocTmxeHne TpeboBaHnIi K
nporpaMmHomy obecneveHnto cuctemsl 6eso-
nacHocTU

npunoxeHnsix A n B MOK 61508-3.

MpurmeuyaHue—B cronbue «Ccbinkay "B.x.x.x", "C.x.x.x" ykasblBaloT Ha ONUCAHWA METOAOB, U3MNOXEHHbIe
B npunoxeHusix B u C MOK 61508-7, a "Tabnuua A.x", "Tabnvua B.x" — Ha Tabnuubl MeTogoB, NpeacTaBrneHHble B

Tab6nwuuya E.9— lNpoeepka nporpammHoro obecnevenms (cm. MOK 61508-3, nogpasaen 7.9)

Metopn/cpenctBo Ccebinka YIB2 WHTepnpeTauunsa (B HACTOALWEM MPUNOXEHUN)
1 dopmanbHoe AokasaTenbCTBO C.5.12 R [He wcnonbayetca gna A3bIKOB Nporpammupo-
BaHUA C OrpaHW4€HHON M3MEHYMBOCTBIO
2 AHnmaums cneumdukaumm U TeCTUPOBAHWUS C.5.26 R
3 Cratnveckuii aHanus B.6.4 HR | BeiNnonHsalT aHanma nepekpecTHbIX CCbINOK
Tabnuua B.8 MCMNOMNb30BaHNs MEPEeMEHHbIX, YCNOBUA U T. 4.
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Metopn/cpencteo Ccebinka YIB2 WHTepnpeTauusa (B HacTOAWEM NPUNOXEHUN)

4 [InHaMmnyeckMn aHanu3 N TeCTMPOBaHNE B.6.5, HR | Wcnonb3ayloTcs aBTomatudeckue cpeacrsa Te-

Tabnuua B.2 CTUPOBaHUsl Ana obnervyeHns perpeccuBHOrO
TEeCTUPOBaHUsI

5 Mpamas npocnexnBaemMocTb Mexay crneum- c.211 R [MpoBepka MONMHOTLI: MPOBEPKa, rapaHTupyto-

bukaunen nNpoekTa nporpammHoro obecneve- LLas COOTBETCTBYHOLWMI TECT PYHKLUNOHANBHOC-

HUA U NNaHoMm BepuduKauumn (BKIoYasl Bepu- ™

bUKaLMIO JaHHbBIX) NPOrpamMMHOro oGecneveHus

6 O6paTtHas npocneXxvBaemMoCTb Mexay nna- c.211 R MuHrMU3auusa CnoXHOCTU: NPOBEpPKa, rapax-

HOM Bepudukauun (BknoYass Bepudmrkaumuto TUpYIOWas, 4YTO BCe TECTbl NPOBEPKM HeoOXo-

AaHHbIX) nporpaMmMHoro obecrneveHns U crneun- OVMbI

bukaumen NpoekTa nporpammHoro obecneve-

HUsl

7 YncneHHbll aHanus B aBTOHOMHOM pPeXume C.2.13 R [He ucnoneayetcsa. Yncnoeasa ycTon4mBocTb

BbIYMCNEHWI B AAaHHOM Cnydae He sensetcs
rmaBHoOl Npobnemon

TecTnpoBaHme w vHTErpaumss nNPOrpaMmHbIX
moaynemn

Cwm. Tabrnmuy E.5 Hactosiero ctaHagapra

TecTUpoBaHWe MHTErpauun NporpaMmMmupyemMon
3NEKTPOHNKU

Cwm. Tabrnmuy E.6 HacTosiwero ctaHagapra

TecTupoBaHne nporpaMmHoONn cuctemsl (noa-
TBEPXXJEHUE COOTBETCTBUS)

Cwm. Tabnuuy E.7 Hactosawero ctanaapra

npunoxeHuax A n B MOK 61508-3.

MprnmeyaHue— B cronbue «Cebinkay "B.x.x.x", "C.x.X.X" yka3blBaloT HA ONMCaHUA METOAOB, U3NOXEHHbIE
B npunoxenusx B u C M3K 61508-7, a "Tabnvua A.x", "Tabnuua B.x" — Ha Tabnuupl MeToaoB, NpeacTaBreHHbIe B

Tabnwuuya E.10 — Ouenka cyHkumoHanbHoi GesonacHocTn (cm. MOK 61508-3, pasaen 8)

BaHWAMKM pasgena 8 u nnaHom oueHkn cyHKUM-
OHanbHOW 6€30NacHOCTU NporpaMmmHoro obec-
nevyexuns

Metopn/cpenctso Ccbinka YMB2 UHTepnpeTauma (B HacTosAWwemM NpUNoXeHun)

1 Tabnmua KOHTPONbHBLIX NPOBEPOK B.2.5 R | WcnonbayeTtca

2 Tabnuupl peweHnin n Tabnuubl UCTUHHOCTU C.61 R |Wcnonb3yetca orpaHnyeHHO

3 Ananus otkasoB Tabnuua B.4| R |Ha cucteMHOM ypoBHe aHanu3 OoTKa3oB WC-
nonb3yeT NPUYUHHO-CNEACTBEHHbIE CXEMBI, HO
ANs1 SI36IKOB MPOrPamMMUPOBaHUsI C OrPaHUYEH-
HOW M3MEHUYMBOCTBIO 3TOT METO[ HE UCNOMb3y-
eTcsl

4 AHanu3 oTka3oB No obuwei npuyinHe ans pas- C.6.3 R | He ncrnonbayeTtcsi ansi s136IkOB NporpaMmmMupo-

NIMYHOro nporpammHoro obecneveHus (ecnm BaHWS1 C OrPaHNYEHHON WU3MEHUYNBOCTLIO

pasnuyHoe nporpammHoe obecnevyeHue uc-

noneb3yercs)

5 CTpyKTypHbIE CXEMbI HAAEXKHOCTH C.6.4 R | He ncnonb3yetcs ansi s13bIkOB NMpOrpammmupo-
BaHWS C OrPaHUYEHHON WU3MEHYNBOCTLIO

6 Mpamasa npocnexuBaemocts mexay Tpebo- c.211 R [ lMpoBepka nonHoTbl oxBata oueHKU (DYHKLMO-

HanbHOW Ge3onacHocTn

npunoxenusix A n B M3K 61508-3.

Mpumeyanune— B cronbue «Ccbinka» "B.x.x.X", "C.X.X.X" yKasblBalOT HA ONUCAHNS METOA0B, U3MNOXEHHbIE B
npunoxenusax B u C MOK 61508-7, a "Tabnuua A.x", "Ta6nmua B.x" — Ha Tabnuubl MeTOAOB, NPEACTABEHHblE B
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E.3 Cuctema c ypoBHEM NMOSHOTLI 6e3onacHocTM 3

Bropol npumep npeacTtaensieT cobor nporpaMMHOe MpUMNoXeHUe ypoBHS MONHOTbI GesonacHoctn 3, paspabo-
TaHHOE Ha fA3bIKE MPOrPaAMMVPOBAHUS BbICOKOTO YPOBHS, KOTOPOE YNPaBNAeT 3aKpbiBAKOWMM YCTPONCTBOM.

PaccmatpuBaemasi NnporpaMmMHasi CMCTeMa CPaBHUTENBHO BENMKa C TOUKM 3peHust cucTembl 6e3onacHocTH, Tak
Kak BkrtovaeT 6onee 30000 cTpok mcxogHoro koga. Kpome Toro, B HeW UCMONb3ytloTcst 06bIYHbIE BCTPOEHHbIE DYHKUMN,
no KparHeln mMepe, ABe pasnuyHble ONepaunoHHbIE CUCTEMbI U YXe CYLLECTBYIOWMIA ko Bornee paHHUX NPOEKTOB (NpoBe-
PEeHHbIX B 3kcnnyaTtaumu). B uenom cuctema coctomT 6onee vem ua 100000 cTpok ucxogHoro koaa.

AnnapaTHble cpeacTBa (BKMOYAa AAaTYMKU M UCTIONHUTENbHbIE MEXaHW3Mbl) NPEeACTaBnAlT coboi ABYXKaHanNb-
HYIO CUCTEMY, BbIXOAbI KOTOPOW MOAKIIOYEHBI K UCMOMNMHUTENBHLIM 3neMeHTam no cxeme normdeckoro "U" (AND).

MpeanonoXeHust U XapakTepuUCTUKN CUCTEMBI:

- HeMepneHHasl peakumst He TpebyeTcs, HO obecrneunBaeTCa MakCUManbHoOe Bpemst peakuuu;

- MHTepdericbl C onepaTopoM CyLLECTBYIOT ANsl JAaTYMKOB, UCMIONMHUTENBHBIX MEXAHW3MOB U OnoBewaTeney;

- UCXOAHLIN KOA, OMEePaunoOHHbIX CUCTEM, rpadUyeckMx npoueayp u KOMMepPHeCckux NPorpaMMHbIX NPOAYKTOB He-
OOCTYNEH;

- cucTema, cKkopee BCero, B AarnbHelilem 6yaeT MoAepHU3NPOBATLCS;

- cneuuwaneHo paspaboTaHHoe nporpammHoe obecrnieveHue ucnonb3ayeT OAVH W3 PacnpoOCTpaHeHHbIX npolenyp-
HbIX SI3bIKOB;

- KOMMOHEHTBI NMPOrPaMMHON CUCTEMBI, UCXOOHBIA KOA AN KOTOPbIX HEAOCTYNEH, peann3oBaHbl PasHbIMK CNOCOo-
6amMy C NOMOLLbIO MHCTPYMEHTAIbHbLIX CPeACTB OT Pa3sHbiX MOCTaBLUMKOB, U UX OOBEKTHBINM kog Obln co3aaH pasHbiMM
TpaHCnATOpamu;

- nporpaMmHoe obecrieveHne paboTaeT Ha HECKONbKUX MPOLECccopax, AOCTYMNHbIX HA PbIHKE B COOTBETCTBUM C
TpeboBaHusimm MOK 61508-2;

- BCTPOEHHbIE CUCTEMBI COOTBETCTBYIOT TpeboBaHusim MK 61508-2 ans ynpaeneHusi otkazamm annaparHbiX CPeACcTB
W 4N uxX NpegoTBpaLLEHuUs;

- paspaboTka nporpammHoro obecrnevyeHusi KOHTPONMPOBAanacb HE3aBMCMMOWN OpraHu3auuen.

MpwumedaHune— OnpeageneHne He3aBUCMMONW opraHusauumn npusegeHo B MOK 615084 (nyHkr 3.8.12).

Wutepnpetauuss MOK 61508-3, npunoxenne A, onsi JaHHOIO NpUMepa NpeacTaBrneHa B creqylowmux tabnuuax.

Tab6nwuuya E1 — Cneundukauma TpeboeaHui k 6eaonacHocTn nporpammHoro obecnevennsa (cm. MOK 61508-3,
noppasgen 7.2)

Metopn/cpenctBo Ccbinka YMbB2 UHTepnpeTauma (B HACTOAWEM NPUNOXEHUN)

1a MNonydopmManeHbie MeToabl Tabnuua B.7| HR | Avarpammbl hyHKUMOHaNbHbIX 6110KOB, LUMKNO-
rpamMmbl, AMarpaMmmbl Nepexoaos

1b ®opmanbHble MeTOAbI B.22,C24 | R [Jlvwub B nckmountenbHbix Cny4aax

2 MpsamMasa NpocnexusaemMocTs mexay Tpebo- c2n1 HR |lMpoBepka nonHOTLI: NPOBEpKa, rapaHTupylo-
BaHWAMMK K cucteme GesonacHocTu u Tpebosa- was, 4To BCce TpeGoBaHus k cucteme Gesonac-
HUSIMK K MpOrpaMmMHOMy obecrneqeHulo cucte- HOCTW y4TeHbl B TpeOOBaHWAX K NPOrpammHo-
Mbl 6e30MacHOCTH My obecrneveHuio cuctembl GesonacHocTu

3 ObpaTHas npocnexueaemMocTb Mexay Tpebo- c2n1 HR | MuHMMum3aumsa cnoxHocT un yHKUMOHANbHO-
BaHUsIMM Kk cucteme Ge3onacHOCTU UM Mpeano- CTU: NPOBEPKa, rapaHTupylowas, Yto Bce Tpe-
naraemsiMu notTpebHocTAMKM B 6e3onacHoCcTU 6oBaHMA K nporpaMMHOMY oBecrneveHuto cuc-

Tembl 6e3onacHocTh hakTuHeckn Heobxoam-
Mbl, 4TOBLI yyecTb TpeGoBaHus k cucteme Ge-
30MacHOCTH

4 ABTOMaTU3MPOBaHHblE CpeacTBa pa3paboTku B.24 HR |Cpegactea nogaepxku BblGpaHHbIX METO40B
cneuncukaumin gna nogaepxXku, nepedvncnen-
HbIX BblLLE, MOAX0AsWMX METOAOB/CpeAcTB

MpumedaHue—BcTonbue «Ccbinkay "B.x.x.x", "C.x.X.X" yka3bIBaloT Ha ONMCAHWUA METOAOB, U3IOXKEHHbIE B
npunoxerusix B u C M3K 61508-7, a "Tabnmua A.x", "Tabnuua B.x" — Ha Tabnuubl MeTogoB, MNpeacTaBrieHHble B
npunoxenmsx A n B MOK 61508-3.
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Tabnwuuya E.12 — lNpoekTnpoBaHue u paspaboTka nporpaMMHoro obecrnedeHusl: NPOeKTUPOBaHMe apXuTeKTypsl
nporpammHoro obecneuenns (cm. MIK 61508-3, nyHkT 7.4.3)

HbIX 3NIEMEHTOB MporpamMmmHoro obecneveHus
(ecnu TakoBble UMEIOTCA)

Metopn/cpencteo Ccebinka YTB3 NHTepnpeTauusa (B HacToALWEM MPUNOXEHUN)

1 OGHapyxeHne u guarHocTnka c6oes C.3.1 HR | Wcnonbayetca ans Tex oTkasoB AATHMKOB, UC-
NOSTHUTENbHBIX MEXaHU3MOB U CPeACTB nepe-
Aauv JaHHbIX, KOTOPbIE HE OXBaTLIBAOTCS Cpef-
CTBaMMW BCTPOEHHOW CUCTEMbI B COOTBETCTBUM
¢ M3K 61508-2

2 Kogbl obHapyxeHus U ncnpaeneHnst owmnbok C.3.2 R Mcnone3yeTtca TONbKO ANs BHELWWHEW nepepa-
YK JaHHbIX

3a lMporpaMmmupoBaHne ¢ NpoBepKON ownboK C.3.3 R [WcnoneayeTtca ans npoBepkn nNoaTBEpXAEHWS
COOTBETCTBUSA pPe3yrnsraToB NpuKIagHbiX OyHK-
uun

3b Metogp!l kKOHTpONA (Npy peanusaumm Npouec- C34 R [He npegnoudnTtaertcsi: obecneyeHve rapaHtum

ca KOHTPOIS U KOHTPONUPYEMON (DYHKUMK Ha HE3aBUCKHMOCTM NPUBOANT K YBEJTUHEHUIO CITOX-

OHOM KOMIMbloTepe obecneunBaeTcs UX Hesa- HOCTW MporpamMmHoro obecneyeHus

BUCUMOCTb)

3¢ MeToabl kOHTpONA (peanv3auns npouecca C34 R [Wcnoneayotres ana HekoTopbiX PyHKUMIA, CBSI-

KOHTPOMNS1 U KOHTPONMMPyemon pyHKUMM Ha pas- 3aHHbIX ¢ Be3onacHocThio, rae 3a He npume-

HbIX KOMMbIOTEPAX) HUMBbI

3d MHoroBapmaHTHOE NpOorpaMmupoBaHue, pe- C.3.5 —- | Ucnonb3aytoTca ans HEKOTOPbIX OYHKUWKA, KOT-

anuayuwee ogHy crneuudmrkaumio TpeboBaHuii [a UCXOAHble KOAbl He JOCTYIMHbI

K nporpaMmmHomy obecneyeHunio cuctembl 6e30-

nacHoCTH

3e MHoroBapuaHTHoe (PYHKUUOHANBHO) Npo- C.35 R | He npeanounTaetcs: B 3Ha4UMTENbHOW cTene-

rpaMmMmuMpoBaHne, peanusyiowee pasnuyHble HU gocTuraetca 3c

cneundukauun TpeboBaHulk K NPorpaMmmHOMY

obecneveHunio cuctembl 6ezonacHoCcTU

3f BoccraHoBneHve npeapiayero CoCcToaHnsA C.3.6 —- | He ncnonb3ayetca

3g MpoekTnporanmne nporpammHoro obecneve- C.212 R |He ucnoneb3yetcsa. YnpaBneHue 3akpbiTUeM

HUSA, HE COXPaHSAIOWEro COCToOAHNE (MNK NPOEK- HY>AAeTCA B COCTOSIHMAX, 4TO6bI 3anomuHaTh

TupoBaHue O, coxpaHaWero orpaHuHeHHoe COCTOSIHWE YCTaHOBKM

OMUCaHWe COCTOAHUSA)

4a MexaHn3Mbl NOBTOPHBLIX NONLITOK NapupoBa- C.3.7 —- | He ncnonb3ayetca

Hua cbon

4b MocteneHHoe oTkNYeHne yHKUNN C.3.8 HR | Ucnonb3yeTtca Bcriegctere Npupoabl TEXHUYEC-
KOro npouecca

5 Wcnpaenenne owmnbok MeToaamn NCKyCCTBEH- C.3.9 NR | He ucnonbsyetca

HOFO WMHTENneKTa

6 OuHamuueckasa pekoHdUrypauus C.3.10 NR | He ncnonebayetca

7 MogynbHbIM noaxop, Tabnuua B.9| HR | Heo6xoaumo ucnonb3oBatb BCneacTBUE pas-
Mepa cucTemsbl

8 Ucnonb3oBaHne goBepuUTENbHbIX/MPOBEPEH- Cc.2.10 HR | Cyuwecteyowmii paHee kog n3 6onee paHHux

NpoeKToB
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OkonyaHue mabnuuei E.12

MeTon/cpencteo Ccbinka YTB3 NHTepnpeTaumnsa (B HACTOSALWEM MPUNOXEHUN)
9 lMNpsAmas NpocnexvBaeMoCcTb MexXay crneum- c.2.11 HR | MNpoBepka NonHOTLI: NPOBEPKA, TrapaHTupy-
tvkaumen TpeboBaHuMi K NporpaMMHOMY obec- owas, 4To Bce TpeboBaHWA K NporpaMMHOMY
neYeHnio cuctembl 6€30MacHOCTN U apXUTEKTY- obecrneveHnto cuctembl 6e30NacHOCTU y4TEHbI
pon nporpammHoro obecnevenust B TpeDOBaHUSIX K apxXUTEKType NporpammHOro

obecrneyeHuss cucteMbl 6e30MacHOCTU

10 Ob6paTHasi NPOCNEXNBAEMOCTb MeXay cne- c.2.11 HR | MuHMMmn3aumsi cnoxHOCTH U OYHKUMOHANBHOC-
umdurkaumen TpeboBaHUN K NPOrpamMmmMHOMY TW: NPOBEPKa, rapaHTUPYIOLLAs, YTO BCe Tpebo-
obecneyeHuto cucTemel 6€30MacHOCTU U apxu- BaHUSl K apxXuTeKType nporpammHoro oGecne-
TEKTYPOW MporpamMmMHOro obecneveHunsi YeHus cuctembl 6e3onacHoCcTU haKTUYeCcKn

Heo6xoaANMbI, 4TO6bI yuecTb TpeboBaHWA K NPO-
rpaMmHomy obecneueHuto cuctemsl Gesonac-
HOCTU

11a CTpykTypHble MeToabl C.21 HR | Heobxogumo ucnone3oBaTb BCrieacTeue pas-
Mepa cUCTEMbI

11b MonydopmanbHeie MeToabl Tabnuvua B.7| HR | Anarpammbl hyHKUMOHANBHBLIX GNOKOB, UMKIO-
rpaMmbl, guarpaMmmbl NEPEXOA0B

11c ®opmaneHble MeToabl NpoekTMpoBaHusa u |B.2.2,C.24 | R | He ucnonbayercs

yCOBEPLUEHCTBOBaHWS
11d AsTOMaTn4eckas reHepaums NporpaMmHo- C.4.6 R | He ucnoneayetcs. U3berante Heonpeaenex-
ro obecneveHus HOCTU TpaHcnsiTop/reHepaTop

12 ABTOMaTM3MpPOBaHHbIE CcpeacTBa paspabor- B.2.4 HR | Cpeactea nogaepXku BbiGpaHHbLIX METOA0B

KU cneundukauun m npoeKTMpoBaHus

13a Uuknnyeckoe noBegeHvne ¢ rapaHTUPOBaH- C.3.11 HR | He ucnonbayetcsa
HbIM MakCUMarnbHbIM BPEMEHEM LMKMa

13b ApxuTtekTypa ¢ BpeMEHHbIM pacnpegerneHnem C.3.11 HR | He ucnonbayetcsa

13c YnpaeneHue cobbITUSIMW C rapaHTUPOBaH- C.3.11 HR | He ucnonbayetcsa
HbIM MaKCUMaribHbIM BPeMEHeM peakuum

14 Cratuueckoe BbigeneHne pecypcoB C.2.63 HR | He ucnone3yetca. Buibepute asbik nporpam-
MupoBaHusi, YTobbl n3bexarb npobnemol gu-
HaMMU4YeCKNX pecypcoB

15 Cratnyeckasl CMHXpOHM3auust 4ocTyna K pas- C.263 R | He ncnoneayetca. Beibepute A3bik nporpam-
AensieMbiM pecypcam MUpOBaHuA, 4TO6bI n3bexats npobnembl An-
HaMU4YeCcKux pecypcoB

MpumedaHune—Bcronbue «Ccbinka» "B.x.x.x", "C.X.X.X" yka3blBaloT Ha ONMCaHNA MEeTOHOB, U3MOXEHHbIE B
npunoxennsx B u C M3K 61508-7, a "Tabrnmua A.x", "Tabnvua B.x" — Ha Tabnuuel mMeToaoB, npedcTaBlieHHbie B
npunoxenmax A n B MOK 61508-3.

Tab6nwuuaE.13 — lMpoektupoBanne n paspaboTka nporpammHoro obecneveHusi: cpeacTBa NOAAEPXKKN U A3bIK
nporpaMmupoBanus (cM. MOK 61508-3, nyHkT 7.4.4)

Metopn/cpencteo Ccebinka YNB3 WHTepnpeTauusa (B HacToAWEM NPUNOXEHUK)
1 BbIGOp COOTRETCTBYIOLLETO A3blKa NporpaMmu- CA4.5 HR | BeibpaeTtcs s3blKk BbICOKONO YPOBHSI C MOMHOM
poBaHus N3MEH4YMBOCTBIO
2 CTporo TMNM3npoBaHHble SI3bIKM MPOrpamMmmu- CA4.5 HR | Wcnoneayiot
poBaHus
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OkonyaHue mabnuuest E.13

Metopn/cpencteo Ccebinka YTB3 NHTepnpeTauusa (B HacTOALWEM MPUNOXEHUN)
3 MNoamHOXeCcTBO A3blka C.4.2 HR |OnpepensiT nNogMHOXECTBO BblIOpPaHHOIO
A3bIKa
4a CepTudunumpoBaHHblie cpeacTsa un ceptueu- C.4.3 HR |HepocTynHbl

LMpOBaHHbIE TPaHCNSATOPbI

4b WHcTpymeHTanbHble cpeacTBa W TpaHCns- C4.4 HR | JoctynHel u ncnonbayiot
TOpbI: MNOBbILEHVE YBEPEHHOCTU Ha OCHOBaHWUN
onblTa MCMNOMNb30BaHNSA

MpumedaHune—Bcronbue «Ccbinka» "B.x.x.x", "C.x.X.X" yka3blBalOT Ha ONMCaHUsi METOAOB, U3MNOXEHHbIE B
npunoxenusx B 1 C MOK 61508-7, a "Tabnuua A.x", "Tabnuua B.x" — Ha Tabnuubl MeTogoB, NpPeacTaBreHHble B
npunoxeHusix A n B MOK 61508-3.

T a6nwuuy aE.14 — NpoektnpoeaHue 1 pa3paboTka nporpaMmmHoro obecrneveHus: nogpobHas mogens (M. MOK 61508-3,
nyHkTbl 7.4.5 n 7.4.6) (BknoyaeT NpoekTMpOBaHWe CMCTEM MporpaMMHoOro obecneveHusi, NPOeKTUpoBaHWe Moaynen
nporpammHoro obecneveHns U kogupoBaHue)

MeTon/cpencTso Ccebinka YIB3 NHTepnpeTaumnsa (B HacTOAWEM MPUNOXKEHUU)
1a CTpyKTypHbIE MeToApl C.21 HR | Wwpoko ucnone3aytores. B wactHoct, SADT n JSD
1b MonydopmaneHbie MeToab Tabnvua B.7| HR | McnonbaytoTcs koHeYHble aBToMatbli/guarpam-

Mbl Mepexoga COCTOSIHWIA, Brok-Cxembl, LMKIO-
rpaMmmbl

1c dopmanbHeie MeTogbl NpoekTupoBanus u | B.2.2, C.24| R | Mcnonb3yloTcss TONBKO B UCKIIOYUTENBHBIX CIy-

YCOBEPLUEHCTBOBAHNS Yaax Ans HEKOTOPbIX OYEHb BAXKHBIX KOMIMOHEH-
TOB

2 CpegcrtBa aBTOMaTU3MPOBAHHOIO NMPOEKTUPO- B.3.5 HR | Wcnonbaytotea ansa BoibpaHHbIX METOAO0B

BaHUsI

3 MNporpamMnpoBaHue C 3alWnTON C.25 HR | B npuknagHom nporpammHom obecneveHun B

SIBHOM BMZE UCMONb3ylTCA CpeacTBa, KoTo-
pble MOryT 6bITb 3ththekTUBHLI, KpOME aBTOMa-
TUYECKN BCTABIIAEMbIX KOMNUMATOPOM

4 MopgynbHbIl nogxos Tabnuua B.9| HR | cnonb3yloTcsA: orpaHUHeHHbIn pasmep npo-
rPaMMHOrO MOZYISA, CKpbITUE MHOPMaUUN/MH-
Kancynsiuusi, 0ogHa BxoAHas/BbIXOAHAA TOYKa B
noanporpamMmmax u yHkUMaX, NONHOCTLIO On-
peaeneHHbI MHTepdeic u T. a.

5 CtaHgapTbl N0 MNPOEKTUPOBAHUID U KOAMPOBA- C.2.6, HR | Wcnonbaytotea ctangapTtel (npeanpuatvs) gans
HUIO Tabnuua B.1 KOOQWPOBaHWA; OrPaHUYEHHO UCNONb3YITCA
NpepbIBaHUA, yKasaTenu U pekypcun; He Wc-
nomnb3ylTCA guHamMmudeckue obbekTbl U nepe-
MeHHble, 6e3ycnoBHbLIe Nepexoabl U T. 4.

6 CTpyKkTypHOE MporpamMmmupoBaHue Cc.27 HR | UcnonbayloT

7 Vicnone3oBaHne [oBepuTenbHBIX/NPOBEPEH- C.2.10 HR | JoctyneH u ncnonbsyiot
HbIX 3MNEMEHTOB nporpaMmmHoro obecneveHusi
(Mo BO3MOXHOCTK)
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OxonyaHue mabnuusi E. 14

Metopn/cpenctso

Ccbinka

yne3

WHTepnpeTaums (B HacTOSALLEM NPUNOXEHUN)

8 Ob6paTHasi NPOCNEXMBAEMOCTb Mexay cneum-
dukaumen TpeboBaHui K NporpammHomy obec-
NEYEHNI0 cUcTeEMbl 6€30NaCHOCTN U apXUTEKTY-
pon nporpammHoro o6ecneveHuns

c21

HR

MuHMMM3aLMA CNOXHOCTM U HYHKLNOHANb-
HOCTU: NPOBEPKa, rapaHTUPYIOLWLas, |YTo BCe Tpe-
60BaHWs K apXUTEKType nporpammHoro obec-
neyeHusi cuctemol 6e3onacHocTn hakTUHeckm
HeobxoaAnMbI, YTo6bI yuecTb TpeGoBaHWA K NPo-
rpamMmHomy obecneueHuto cuctemsl Gesonac-
HOCTH

npunoxeHuax A n B MOK 61508-3.

MpumeyaHue—B cronbue «Ccbinkay "B.x.x.x", "C.x.X.X" yka3biBalOT Ha ONMCaHWUsI METOAOB, U3NOXEHHbIE B
npunoxennax B n C MOK 61508-7, a "Tabnuua A.x", "Tabnuua B.x" — Ha Tabnuubl MeToaoB, NMPEOCTaBneHHble B

Tab6nwuuya E.15 — MpoektnpoBaHue n paspaboTka NporpamMmmHOro obecrneyeHust: NpoBepka U MHTerpauusi NPorpamm

Hbix mogynen (cm. MOK 61508-3, nyHkTel 7.4.7 n 7.4.8)

Metopn/cpenctBo

Ccbinka

YB3

WHTepnpeTaums (B HacTOSALLEM NPUNOXEHUN)

1 BepoaTHOCTHOE TeCTUpoBaHWUE

C.5.1

Wcnonb3ayeTcs anst nporpaMMHbIX MOgynen, uc-
XOAHLIA KO KOTOPbLIX HEAOCTYNEH, a onpeae-
TNieHUe TPaHUYHbIX 3HAUYEHUH W KIaccoB 3KBU-
BareHTHOCTYN Arsl TECTOBbIX JAAHHbIX 3aTPyAHEHO

2 [OuHamunuyeckuini aHanns 1 TeCTMpPOBaHue

B.6.5,
Tabnuua B.2

HR

WUcnonb3yoTcst Ans NporpaMmMHbIX Moaynen,
MCXOAHBINA KOZ, KOTOPbIX AOCTYMEH.
BbINONHAIOT: KOHTPONbHbLIE NMPUMEPLI, paspa-
60TaHHbIE C MOMOLLBLIO aHanM3a rpaHUuYHbIX
3Ha4YeHun, MogenupoBaHue NPou3BoAUTENDb-
HOCTW, pasgeneHne BXOAHbIX AaHHbIX Ha KNacchl
SKBWMBANEHTHOCTM, CTPYKTYpHOE TECTMpPOBaHWe

3 Pernctpauusi n aHanua gaHHbIX

C.5.2

HR

|/|CI'IOJ'Ib3yIOT 3anncb BXOOHbIX A2HHbIX U pe3yrib-
TAaTOB TECTUpOBaAHUA

4 ®yHKUMOHANBHOE TECTMPOBaHUE U TeCTUpO-
BaHWE METOdOM «4epHOro ALMKay

B.5.1,B.5.2,
Tabnvua B.3

HR

Mcnonb3ayoT ansi NporpaMMHbIX MOZynew, uc-
XOOHbIV Kof, KOTOPbIX HE AOCTYMEH, U ANsA Npo-
BEPKU MHTErpauum.

Bbi6upatotca BxogHble AaHHble Ans TeCTUPO-
BaHUA BCEX 3adaHHbIX (PYHKLMOHANBHLIX Brno-
KOB, Bkrtovasi 06paboTky owmnbok. Acrnonbay-
IOTCH: TECTOBbIE MPUMEpPBI, NONy4YeHHbIe C Mo-
MOLLBIO MPUUNHHO-CMEACTBEHHbIX CXEM, NMPOTO-
TUNUPOBAHMWE, aHANU3 IPaHUYHbIX 3HAYEHUN,
pasgeneHve JaHHbIX HA KNacChl SKBUBAaNeHT-
HOCTU W JEeKOMMO3ULMS BXOOHbIX AaHHbIX

5 TecTmpoBaHue NPOU3BOAMTENBHOCTU

Tabnvua B.6

HR

McnonbsyioT npu npoBepke MHTErpaumm Ha
KOHkpeTHOM 060pyaoBaHum

6 TecTmMpoBaHve, OCHOBaHHOE Ha Mogenu

C.5.27

HR

He ucnonbaytot

7 TectupoBaHue uHTepdenca

C.5.3

HR

BkroueHo B (hyHKUMOHANBHOE TECTUPOBaHME
W TECTUPOBAHNE METOAOM «H4EPHOro siMKa»

8 YnpaeneHue TeCTMpPOBaHWEM W CpedcTBa aB-
TomMaTM3auum

C4.7

HR

WcnonbaytoTes, rae JoCTyrnHO
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OkonyaHue mabnuuyel E. 15

rocT P M3K 61508-6—2012

MeTon/cpencTso Ccbinka YIB3 NHTepnpeTaumnsa (B HacTOAWEM MPUNOXEHUN)
9 lMNpamas NpocnexvBaemMoCcTb MeXay cneum- c.2.11 HR | lMpoBepka, rapaHTupyoWwas, Yto TeCTbl UHTE-
bukauven NpoektTa nporpammHoro obecneve- rpaumv goctaTouHbl
HUS U CneumdVKauusiMn TECTUPOBAHUS MOZYIsI
N nHTerpaumnm
10 ®opmanbHasa Bepudukaums C.5.12 R [He ncnonbayetca

npunoxenuax A n B MOK 61508-3.

MpumedaHwue—Bcronbue «Ccbinkay "B.x.x.x", "C.x.X.X" yka3bIBalOT Ha ONUCAHWUS METOAOB, U3NOXEHHbIE B
npunoxenunsx B u C MOK 61508-7, a "Tabnuua A.x", "Tabnuua B.x" — Ha Tabnvubl MeTodoB, NpeacTaBreHHble B

Tabnwuuya E.16 — WHTerpauma nporpaMmmupyeMbiX 3MeKTPOHHBIX CPeACTB (annapaTypa U nporpammHoe obecneve-

Hue) (cm. MOK 61508-3, nogpasgen 7.5)

Meton/cpencteo

Ccebinka

YNB3

Uutepnpetauua (B HacCTOALLEM NPUNOXKEHUN)

1 dyHKUMOHANBHOE TECTUPOBaHWE M TECTUPO-
BaHME METOAOM «YEPHOro ALLMKa»

B.5.1,B.5.2,
Tabnuua B.3

HR

MUcnonb3yloT kak AONONHUTENbHBIE TECTHI NPU
MHTErpaumm nporpammHoro obecnevexus (cm.
Tabnuuy E.15).

BuibupatoTca BxogHble gaHHbIe ansa TecTupo-
BaHWUA BCEX 334aHHbIX PYHKLMOHANbHLIX 6no-
KoB, BKMovaa obpabotky owmnbok. Ncnonbay-
IOTCA: TECTOBbIE NPUMEPLI, NOMY4YEHHBIE C NO-
MOLLBIO NPUHMHHO-CIIeACTBEHHbIX CXeM, NPOTOo-
TUNUPOBaHWE, aHaNW3 rPaHUYHbLIX 3HAYEeHUMN,
pasgeneHne AaHHbIX Ha KNaccbl 3KBUBAmNeHT-
HOCTU U AEKOMNO3NLUMA BXOAHbIX AAHHbIX

2 MogenvpoBaHve Npou3BoaUTENBHOCTU

Ta6nuua B.6

HR

Lnpoko ucnonb3ayioTt

3 Mpsimasi npocnexneaemMocTs Mexagy Tpebo-
BaHUSIMU MPOEKTa CUCTEMbl U NPOTPaAMMHOIO
obecnevyeHns K uHTerpaumm NporpamMmMmHbIX W
annapaTHbIX CPeacTB M crneuntrKaumsMmu Tec-
TUPOBaHWSA MHTErpauum nporpamMmmHbIX U anna-
paTHbIX CPeacTs

c.2.11

HR

MpoBepka, rapaHTUpYIOLWas, YTo TeCTbl UHTE-
rpaummn annapaTypbl M NMporpamMmmHoro obecne-
YeHUs SBMSATCA JOCTATOYHLIMM

npunoxenuax A n B MOK 61508-3.

IpuymevarHne—B CTOJ'I6L|,e «Ccbinkay "B.x.x.x", "C.x.x.x" yka3bIBatOT Ha ONNCaHWs MEeTOOO0B, N3INOXEHHbIE B
y!
npunoxenusax B 1 C MOK 61508-7, a " aGJ'IVILI,a Ax", " a6m/|u,a B.x" — Ha Tabnuubl MeToaoB, I €0CTaBlIEHHbIE B
u al

Tab6nwuya E.17 — lNoateepxaeHne COOTBETCTBMA aCNeKToB MporpaMmHoro obecrneyeHnsa cucteMbl 6e30nacHoCTy

(cm. M3K 61508-3, nogpasgen 7.7)

Metopn/cpencteo Ccebinka YTB3 NHTepnpeTauusa (B HACTOALLEM MPUNOXKEHUN)
1 BeposTHOCTHOE TecTMpOBaHUe C.5.1 R He vicnoneayloT gnsi nogTBepxaeHnsi CooTBeT-
cTBUA
2 MopgenvpoBaHue npouecca C.5.18 HR | KoHeuyHble aBTOMaTHI, MOAENUPOBAHME MPOU3-
BOAVTENBHOCTU, MPOTOTUNNPOBAHUE U aHUMa-
uma
3 Mopenuposanue Tabnuua B.5] HR | He ncnonbaytoT ans noaTeepXaeHns CooTBET-

CTBus
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OkoH4yaHue mabnuusi E. 17

noaTBEPXKAEHUS COOTBETCTBUS NPOrPaAMMHOTO
obecneyeHust cuctembl 6e30NacHOCTU U cCneun-
dukaumen TpeboBaHMi K NporpammHomMy obec-
nevyeHno cuctemol 6e3onacHoOCTH

MeTtop/cpencreso Cchbinka YNB3 UHTepnpeTauma (B HACTOAWEM NPUNOXEHUN)

4 dyHkuMOHanNbHOE TecTupoBaHue u Tectupo- | B.5.1,B.5.2,| HR | Buibupaiotca BxogHble AaHHbIE ANA TECTUPO-

BaHWE METOAOM «YEPHOro SALMKa» Tabnuua B.3 BaHWUA BCEX 33AaHHbIX PYHKUMOHANbHLIX 6no-
KoB, BKMovaa obpabotky owmnbok. Ncnonbay-
I0TCA: TECTOBbLIE NPUMEPHI, MONYYEHHbIE C NO-
MOLWBIO NPUHNMHHO-CNEACTBEHHBIX CXEM, aHa-
N3 TPAHUYHBLIX 3HAYEHUN U AeKOMNO3nuua
BXOAHbIX AAHHBIX

5 MNpsamasa npocnexuBaeMocTb Mexay cneuu- c.2n1 HR |Mpoeepka nonHoOTLI: NpoOBeEpKa, rapaHTUpy-

dukaumen TpeboBaHMi K NporpammHomMy obec- owasn, 4To Bce TpeboBaHMA K NPOrpaMmMHOMY

NMeyYeHuIo cuctemol 0e30nacHOCTU KU NNAHOM obecneveHnio cuctembl 6€30NacHOCTN yHTEHbI

noATBEPXKAEHUS COOTBETCTBUA NPOrPaMMHOIO B MnaHe NOATBEPXAEHUA COOTBETCTBUS MPO-

obecneveHust cucteMbl 6e30MacHOCTU rpammHoro obecneveHnna cuctemol Gesonac-
HOCTH

6 ObpartHas NpoCneXMBaemMocTs Mexay NNaHoMm c.2n HR | MMHMMM3aums crnoXHOCTW: MpOBEepKa, rapaH-

TUpYIOLWWAs, UTO BCE TECTbI NOATBEPKAEHUS CO-
OTBETCTBUS HEObXoOuMmbl

npunoxeHnsx A u B MOK 61508-3.

Mpumeyvanue—B cronbue «Ccbinka» "B.x.x.x", "C.x.x.X" yka3blBaloT HA ONUCaHUsI METOAOB, U3MOXEHHbIE B
npunoxenusix B u C MOK 61508-7, a "Tabnuua A.x", "Tabnuua B.X" — Ha Tabnuubl MeTOAO0B, NPEACTABNEHHbIE B
L L

Tab6nwuuya E.18 — Mogudukaumsa nporpammHoro obecneqenus (cm. M3K 61508-3, nogpasgen 7.8)

tvkaumen TpeboeaHuit K nporpaMMHOMy obec-
neYeHnto cucTembl 6e30MacHOCTM U NNaHOM
mogudrkaumMm nporpammHoro obecrneveHus
(BKMIOYas NOBTOPHLIE BEpUMKaLMIO U NOATBEP-
XOeHne COOTBETCTBUS)

Metopn/cpenctBo Ccbinka YMNB3 UHTepnpeTauma (B HACTOAWEM NPUMOXEHUU)
1 AHanua BnvsiHuA C.5.23 HR |Wcnonbsyior
2 lMoBTOpHasn Bepudrkaunsa N3MeHeHHbIX Npo- C.5.23 HR | UcnonbayioT
rPaMMHbIX MOAynen
3 MNoeTopHas Bepucbrkaumsi NPOrPaMmHbIX MO- C.5.23 HR | UcnonbaytoT
Jynen, Ha KOTOpble OKa3bIBalOT BrUSHUE M3Me-
HEHUSA B APYrMX MOZYnsx
4a MoeTopHOE noaTeepxaeHue cooteetcTBuA | Tabmmua A.7| HR [ Wcnonb3oBaHve 3aBucUMT OT pe3yneraTtoB aHa-
CUCTEMBI B LiENom nuM3a nocrneacTBuin
4b PerpeccnoHHOe noaTBepXaeHne COOTBET- C.5.25 HR | WcnoneaytoT
CTBUSA
5 YnpaeneHve koHdurypaunel nporpaMmmMmHOro C.5.24 HR | WcnoneaytoT
obecneveHus
6 PermcTtpaums n aHanma gaHHbIX C.5.2 HR | WcnoneaytoT
7 MNpAmas NpocnexvBaemMocTb Mexay cneum- c.2.11 HR |lpoBepka NomHOTLI: NPOBEPKA, rapaHTUpyo-

was, 4To npoueaypsl Moamdukaumn obecre-
UMBAIOT AOCTVKEHNE TPeBGOBaHUIA K Mporpamm-
HoMy obecreveHunio cuctemsl GeaonacHoCTy
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MeTtog/cpenctBo

Ccbinka

yne3

UHTepnpeTauunsa (B HaACTOSALLEM NPUNOXEHUN)

8 ObpaTtHas npocnexMBaeMoCcTb Mexay NnnaHoM
moaudukauum nporpammHoro obecneveHus
(BKNIOYaA NOBTOPHLIE BepuukaLumio U NogTEEp-
XAeHne COOTBETCTBUA) U cneuudukauvein Tpe-
6oBaHWI K NporpaMMHOMy obecrneyeHuto cuc-
Tembl 6e3onacHocTn

c21

HR

MuHMMM3aUMA CINOXHOCTU: NpOBepKa, rapax-
TUpyIoWas, YTo BCe npoueaypbl Moagudukaumm
Heobxoaumbl

MpwumedyaHue— B cronbue «Cebinkay "B.x.x.x", "C.x.X.x" yKasbIBaloT Ha ONUCaHUA METOAOR, U3NOXEHHBIE B
npunoxenusx B u C M3K 61508-7, a "Tabnmua A.x", "Tabnuua B.x" — Ha Tabnuubl mMeTogoB, npeactaBneHHble B

npunoxeHuax A u B MOK 61508-3.

T a6 nwuya E.19 — Bepudukaums nporpammHoro o6ecrneveHust (CM.

M3K 61508-3, n. 7.9)

MeTopn/cpenctso Ccbinka YnB3 WHTepnpeTauua (B HaCTOALWEM NPUNOXKEHUN)

1 dopmanbHoe AoKa3aTenbCTBO C.5.12 R | Mcnonb3yeTca TONbKO B NCKMIOUNTENBHBIX CNY-
yasix sl HEKOTOPbIX OYEHb BAXHbIX KNACCOB

2 AHnmaums cneumdukaumMm U TECTUPOBaAHUA C.5.26 R | He mncnonbayetca

3 Cratnyeckuii aHanus B.6.4, HR | dnsa Bcero BHOBb paspaboTaHHOro koga uc-

Tabnuua B.8 Nnonb3ylTCA: aHanu3 rPaHNYHbIX 3HaAYEHWUMN,

Tabnuua KOHTPONbHLIX MPOBEPOK, aHanu3 no-
TOKOB YMNpaBJieHUsl, aHann3 NOTOKOB AaHHbIX,
npoBepka pa3paboTku nporpamm, aHanu3 nNpo-
EKTOB

4 NuHamuyeckuii aHanmM3 v TeCTUPOBaHUe B.6.5 HR |[ns Bcero BHOBb paspaboTraHHOro koga

Tabnuua B.2

5 MNpsamas npocnexveBaemMocTb MeXay cneum- c.2.n HR | [Mpoeepka NONHOTLI: NPOBEPKA, FApaHTUPYIO-

ukaumen npoekta nporpammHoro obecneve- was, 4To npouedypsl mogudmkauum obecne-

HUA U NNaHOM BepuduKauumn (BKIOYas BEpU- UYMBAIOT OOCTMXKEeHWe TpeboBaHWI K Nporpamm-

hrKaLmo AaHHbIX) NporpammHoro obecneveHus HoMy obecreveHuto cuctembl BesonacHocTu

6 O6paTHasi NpoCneXMBaemMocTb Mexay niaHom c.2n HR | MMHMMKM3aUmMsa CNOXHOCTU: MPOBEpKa, rapaH-

Bepuukauum (Bknouas Bepuukaumio AaHHbIX) TUpYIOLWas, YTo BCe npoLedypbl Mogndukaumm

nporpammHoro obecnevenuns u creundmkaumen HeobxoauMbI

npoekTa NporpammHoro obecneveHus

7 YucneHHbIn aHanu3 B aBTOHOMHOM pexume C.2.13 HR |He ucnonbayetcs. Yucnoesas ycToM4YMBOCTb

BblMWCINEHWIA B OaHHOM criydae He siBnseTcs
rnmaBHol npobnemoi

TecTUpOBaHME U UHTErpauus NpPorpamMmmHbIX
mopynen

CM. Tabnuuy E5 HacToswero ctangapTa

TecTMpoBaHUe MHTErpauun NporpaMmmnpyemMon
3NEKTPOHNKN

CM. Tabnuuy E6 HacToswero ctangapTa

TecTupoBaHue NporpammMHoOi cucrTemsl (noa-
TBEPXXAEHNEe COOTBETCTBUS)

Cwm. Tabnuuy E7 HacToswero ctaHgapra

MpumeyuaHune—Bcronbue «Ccbinka» "B.x.x.x", "C.x.x.x" yka3siBalOT Ha ONUCaHWUA METOAOB, U3NOXKEHHbIE
B npunoxeHusix B u C M3K 61508-7, a "Tabnuua A.x", "Tabnuua B.x" — Ha Tabnuubl mMeToaoB, NPeacTaBneHHble B

npunoxeHmsix A n B MOK 61508-3.
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Tabnuuya E.20 — OueHka dyHkumoHanbHoln 6esonacHoctn (cm. MAK 61508-3, pasgen 8)

nevyeHuns

BaHUAMM pasgena 8 u nnaHoMm OoueHKU oyHKLUU-
oHanbHOW GesonacHocTy nporpaMmmHoro obec-

Metopn/cpencteo Ccbinka YTB3 WHTepnpeTaumnsa (B HACTOSALLEM NPUMOXEHUU)

1 Tabnmua KOHTPOSbHBIX NMPOBEPOK B.2.5 R | WcnonbayioT

2 Tabnuupl peweHnii u Tabnmubl UCTUHHOCTU C.6.1 R [Wcnonb3yoT B orpaHnyeHHON CTeneHu

3 AHanuna oTKasoB Tabnvua B.4| HR | IHTeHCMBHO MCMONB3YOT aHanu3 guMarHocTu-
YecKoro gepesa OTKA30B, a MPUYMHHO-CNea-
CTBEHHblE gMarpaMMbl UCMOMb3YIOT B OrPaHu-
YEHHOW CTeneHu

4 AHanus oTka3oB Mo obLel Npu4nHe Ans pas- C.6.3 HR | WcnoneaytoT

nu4Horo nporpamMmmHoro obecneyeHus (ecnu

pasnu4Hoe nporpammHoe obGecrneveHne uc-

nonb3yeTcs)

5 CTpyKTypHBIE CXEMbI HAOEXHOCTU c.6.4 R | Wcnone3ayioT

6 MNpamasa npocnexvBaemocTb mexay Tpebo- c.2n1 HR |lMNpoBepka nonHoTbl OXBaTa OUEHKU YHKLMO-

HanbHOW 6e30MacHoCTH

npunoxenmax A n B MOK 61508-3.

I nvmevyaHume — B C OJ‘I6 e «ch”-”(a» B.X.X.X 5 C.X.X.X Ka3bIBaKOT Ha ONMcaHus MeIO,qOB, U3NnoXxXeHHble
L'i
B NPUNOXeHUsAX B n C MSK 6 508‘;, a aGJ'IVI a A.X i a6J'II/ILI,a BX — Ha aGJ'IVILI,bI |V|e|0AOB, n e,qCIaB.I'IeHHbIe B
L'i
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MpunoxeHne A
(cnpaBo4Hoe)

CBefeHunsi 0 COOTBETCTBMU CCbITOYHbIX MeXAYHapoAHbIX CTaHAAPTOB
CCbITOYHbIM HauuoHanbHbIM cTaHaapTamMm Poccuinckon ®deaepaumm

Tabnuua OA1

OB603Ha4YeHne CChINTOYHOro
MeXAyHapoaHoro craHgapTa

CreneHb
cooTBeT-
cTBUSA

0O6o3HavYeHue U HaMMEHOBaHUE COOTBETCTBYIOLLENO
HaLMOHANLHOro cTaHgapTa

NCO/M3K Pykoeoacteo 51:1990

IDT

FOCT P 51898—2002 «AcnekTbl 6e3onacHocTu. [paBuna
BKIIOYEHUS] B CTaHAapTb»

M3K Pykosogcteo 104:1997

MO3K 61508-1:2010

IDT

MOCT P MOK 61508-1—2012 «PyHkumoHanbHas 6esonac-
HOCTb CUCTEM 3MEKTPUYECKNX, SNEKTPOHHBIX, NPOrpaMmupy-
EeMbIX 3M1eKTPOHHbIX, CBSA3aHHbIX ¢ Be3onacHocThio. YacTb 1.
O6uwue TpeboBaHms»

M3K 61508-2:2010

IDT

MOCT P MOK 61508-2—2012 «PyHkunoHanbHas 6esonac-
HOCTb CUCTEM 3NEKTPUUECKMX, 3MEKTPOHHBIX, NporpamMmmMupy-
€MbIX 3MeKTPOHHbIX, CBAA3aHHbIX ¢ Be3onacHocThio. YacTb 2.
TpeboBaHusi kK cuctemamy»

MO3K 61508-3:2010

IDT

FOCT P MOK 61508-3—2012 «®yHkumnoHanbHas 6e3onac-
HOCTb CUCTEM 3NEKTPUUECKMX, 3IEKTPOHHBIX, NpOrpamMmmMupy-
€MbIX 3M1eKTPOHHbIX, CBA3aHHbIX ¢ BesonacHocTblo. YacTtb 3.
TpeboBaHus K NporpaMMHOMY oBecneveHnio»

MO3K 61508-4:2010

IDT

FOCT P MOK 61508-4—2012 «®yHkumoHanbHasi 6esonac-
HOCTb CUCTEM SNEKTPUYECKNX, INEKTPOHHLIX, MPOrPaMMupy-
€eMbIX 3MeKTPOHHbIX, CBA3AHHbIX ¢ 6e3onacHocThO. YacTb 4.
TepmuHbl M onpeaeneHna»

MO3K 61508-5:2010

IDT

FOCT P MOK 61508-5—2012 «®yHkumoHanbHasi 6esonac-
HOCTb CUCTEM 3MNEKTPUHECKNX, AMNEKTPOHHBIX, MPOrpaMmmpy-
©MbIX 3MEeKTPOHHbIX, CBA3aHHbIX ¢ BezonacHocTblio. YacTk 5.
PekomeHgauuu no NpUMEHEHUIO METOAOB onpeaeneHns
ypOBHel nornHotel 6e3onacHocTn»

M3K 61508-7:2010

IDT

FOCT P M3K 61508-7—2012 «®yHkunoHanbHas 6esonac-
HOCTb CUCTEM 3MEKTPUHECKUX, BNEKTPOHHBIX, NporpaMmmmupy-
€eMbIX 3NIEKTPOHHbIX, CBA3aHHbIX ¢ 6e3onacHocTbio. YacTb 7.
MeTtogpl n cpeacrea»

* COOTBETCTBYIOWMIA HALMOHANBHLIN CTAaHAAPT OTCYTCTBYET. Jlo ero yTBepXaeHns peKoMeHayeTcsl MCnonb3o-
BaTb NEPeBOa HA PYCCKMI A3LIK AAHHOTO MexayHapoAHoro ctaHaapTta. lNepeBog aHHOIO MeXAyHapoAHOro Cral-
y!
napTa Haxogutcs B degepanbHOM MHPOPMAUMOHHOM hOHAE TEXHUYECKUX PErnameHToB U CTaHJAapTOB.

MpumeuaHune— B HacToswen Tabnuue UCNonb3o0BaHo criegyowee ycnoBHoe 0603Ha4YeHne CTENeHNn

COOTBETCTBUA CTaHAApTOB!:

- IDT — naeHTHuUHbIE CTaHAAPTHI.
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