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MNpegncnosne

1 MOArOTOBJ/IEH O6wecTBOM C OrpaHMYeHHOW OTBETCTBEHHOCTbIO «KopnopaTuBHble 3/1€KTPOHHbIE
cucTtembl» U defepasibHbIM rocyapCcTBeHHbIM yupexaeHnem «KoHCynbTalMOHHO-BHeApeH4Yeckas pupma B
o61acTn MexayHapoaHoli cTaHAapTusayum n ceptudukaunm — «dupma «MHTepcTaHfapT» Ha OCHOBE CO6-
CTBEHHOrO ayTeHTUYHOrO fnepeBoja Ha PYCCKUI A3bIK MeXAyHapoAHOro cTaHAapTa, yka3aHHOro B nyHkTe 4

2 BHECEH TexHn4eckMm KoMuTeToM no ctaHgapTtudauun TK 58 «DyHKUMOHaNbHasA 6e30nacHOCTb»

3 YTBEPX/AEH W BBEJIEH B JENCTBWE MNpukasom degepanbHOro areHTCTBa Mo TeXHUYecKoMy pe-
ryinpoBaHuio u metponorum Poccun oT 17 Hoabpsa 2014 r. Ne 1624-cT

4 HacTtoAawwnii cTaHgapT WAEHTUYEH MexXxAyHapogHomy cTaHgapTy MCO 26262-10:2012 «[o0pox-
Hble TpaHCNOpTHble cpepcTBa. PyHKUMOHaNbHasA 6e3onacHocTb. YacTe 10. PykoBogsuiMe ykasaHus no
MCO 26262» (ISO 26262-10:2012 «Road vehicles — Functional safety — Part 10; Guideline on ISO 26262»),

Mpu NpUMeHeHNN HacTOALWEro cTaHgapTa PEKOMeHAYeTCA UCMNO/b30BaTb BMECTO CCbISIOYHbIX Meafy-
HapoAHbIX CTaHAapPTOB COOTBETCTBYHOLNE UM HaUNOHabHble CTaHAapPTbl, CBeAEHNS O KOTOPbIX NPUBeAEHbl B
[OMNONTHUTENIbHOM NpunoxeHun JA

5 BBEJAEH BIEPBbIE

MpaBnna nNpuUMeHeHUs HacTosAWero craHgapTa ycTaHoBsieHbl B TOCT P 1.0—2012 (pa3gen 8).
MHbopmauma 06 n3MeHeHNAX K HaC T OALLEeMY CTaHAap Ty Ny6/IMKyeTCsA B eXerofgHomMm (Mo COCTOSHUIO Ha
1 aHBapsa TekKyLlero roga) MHpopmaLMoOHHOM yka3aTesne «HaloHanbHble CTaHgapThi», a ouymanbHbIi
TEeKCT U3MEHEHUI 1 NOMNpPaBoK — B eXXeMeCAYHOM MH(OPMAaLMOHHOM yKa3aTene «HaunoHanbl<blB CTaH-
AapThbi». B cnydae nepecMoTpa (3aMeHbl) WK OTMEHbl HACTOSALLEro cTaHjapTa CooTBeTCTBYoLee
yBefoM/eHne ByaeT ony6/MKOBaHO B 6/ivKailleM BbINyCKe eXeMeCAYHOro MHAOPMaLMOHHOIO yKasaTens
«HauuoHasbHble cTaHgapTbi». CooTBeTCTBYOLWan nHdopmaums, ysefo/neHne n TekCcTbl pasMmeLlarT-
Ccsl Takxe B MH(POpPMaLMOHHOM cucTemMe 06LLero nonb3oBaHns — Ha ohuumnansiom canTe PefepasibHOrO
areHTCTBa Mo TexXHNYeCKOMY PeryiMpoBaHunio 1 MeTpoaornn B ceTun NHTepHeT (Www.gost.ru)

© CrtaHpgapTuHdopm. 2015

HacToswmnii cTaHAAaPT HEe MOXET 6bITb MOIHOCTLIO U/IM YAaCTUYHO BOCMNPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KAYECTBE O(pmLuManbHOro n3gaHus 6e3 paspelwerHus ®egepanbHOrO areHTCTBa Mo TEXHUYECKO-
MYy perynvpoBaHuio 1 MeTposiornm
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BBepeHve

Komnnekc ctaHpaptoB MICO 26262 ABnseTcs agantayueli komnnekca ctaHgaptoB M3K 61508 u npea-
HasHayeH ANA NPUMEHEHUA 3NEKTPUYECKUX WUYWIN 3/IEKTPOHHbIX (3/3) cuctem B JOPOXHO-TPAHCMOPTHbIX
cpepcTBax.

3Ta agantauusa pacnpocTpaHaeTcs Ha BCe BUAbl AeATe/IbHOCTN B MPOLLecCe XXM3HEHHOrO LMKia CUCTeM,
CBA3aHHbIX C 6€30MaCHOCTbIO, BK/IIOYAIOLWMNX 3/1eKTPUYecKne, 3/1eKTPOHHbIE U MPOrPamMMHblie€ KOMMNOHEHTbI.

Be3onacHOCTb AABMSieTCS OAHUM M3 BaxHeliwnx BONpocoB B aBTOMoGuUiecTpoeHun. Co3gaHne HOBbIX
QYHKLMOHaNbHbIX BO3MOXHOCTEI He TONbKO B TakMX CUCTeMax, Kak cogeicTBue BOAWUTE N0, CU/IOBble yCcTa-
HOBKW, ynpaB/ieHne UHaMUNKO aBTOMOGWU/IA, HO U B aKTUBHbIX M MacCUMBHbIX cucTemMax 6e30nacHOCTU TECHO
CBA3aHO C ,eATe/IbHOCTbIO N0 NPOEKTUPOBaHUIO CUCTEM Ge3onacHoCTU. Pa3dpaboTka U MHTerpaumnsa aTux yHk-
LMOHa/IbHbIX BO3MOXHOCTel noBblWwaeT He06X0AMMOCTb UCMNO/Ib30BaHUA NPOLLECCOB pa3paboTkn cuctem 6e3-
onacHoCTM 1 obecnevyeHns gokasaTeslbCTB TOro, YTO BCe 060CHOBaHHbIE Liefin cucteMbl 6€30NacHOCTU Bbl-
NOJIHEHbI.

C pOCTOM C/I0XHOCTU TEXHOJI0rMiA, NpOorpaMMHOro o6ecneyeHNss U MeXaTPOHHbIX YCTPOCTB yBenmuu-
BalOTCH PUCKW, CBSAA3aHHble C CMCTEMaTMYEeCKMMM OTKasaMu 1 cay4vaiHbIMKU OTKazaMn o6opyaoBaHus. YTobbl
npefoTBpaTuTb 3T PUCKK, KOMNaekc ctaHaaptoe MCO 26262 BknoyaeT COOTBETCTBYHOLWME TpeboBaHNA 1
npouecchl.

Be3onacHoCTb cucTeMbl AOoCTuUraeTcs 3a cuyeT psga Mep 6e30MacHOCTU, KOTOpble peasin3ytoTca ¢ npu-
MeHEHNEM pas/INYHbIX TEXHOOTUIA (HanpumMep, MexaHu4yecknx, rmapaBanyeckmx, NHeBMaTUYeCcKnX, a1eKTpu-
YECKNX, 3MIEeKTPOHHbIX, MPOrpaMMupyemMbiX 3NEeKTPOHHbIX) U MPUMEHSIOTCSA Ha Pas3/INyHbIX YPOBHSAX Mpouec-
ca pa3paboTku. HecMoTps Ha TO. YUTO HAcTOAWMIA cTaHAapT KacaeTcs (PyHKUMOHanbHOl 6e3onacHocTu 3/3
cucTem, noaxop, paccMaTpuBaeMblii B HacTOsIWeM cTaHgapTe, MOXeT 6bITb UCMOMb30BaH A8 pa3paboTku
CBA3aHHbIX C 6€30MacCHOCTbI0 CUCTEM, OCHOBAHHbIX Ha APYrMX TEXHONOTUNAX.

HacTtosawwnii ctaHaapT:

a) o6ecneynBaeT XMU3HEHHbIW LUK cucTtem 6e3onacHOCTU aBTOMOGUNS (MeHeZKMeHT, pa3paboTKy, nNpo-
M3BOACTBO. 3KCNyaTauuio, o6CnyxmnBaHne, BbIBO U3 aKCMayaTauum) n nogaepxvsaet agantaynto Heob6xo-
AVUMBbIX AeAiCTBUIA ANSA BbINO/THEHUA 3TUX CTAAWNA XU3HEHHOTO LWKNa;

b) o6ecneunBaeT paspaboTaHHbIli cneynanbHO AN1A aBTOTPAHCMOPTa, OCHOBAaHHbI Ha pUCKe Noaxon
ANsA onpefeneHns ypoBHel NOHOTbI 6e30NacHOCTU (YPOBHM MOMHOTLI 6e3onacHOCTM aBToMo6una (YMNBA);

C) ncnonb3yeT 3HaveHuns YMNBA npu cneundukayum cooTBETCTBYOLWMX TpeboBaHWii, 4To6bl NpegoTBpa-
TUTb HeonpaBAaHHbI OCTATOUYHbIN pUCK:

d) yctaHaBnuBaeT TpeboBaHWA K Mepam NpoBepKkn COOTBETCTBUSA U NOATBEPXAEHUs, KoTopble obecne-
ynBaloT AOCTUXEHMNE JOCTATOYHOIO U MPUEMIeMOro YPoBHA 6e3onacHoCTu:

e) ycTaHaBnuBaeT Tpe6oBaHNA K B3aMMoelicTBMIO C NOCTaBLMKaMu.

Ha cdyHKUMOHanbHY0 6e30MacHOCTb BAUAIOT Npouecchbl pa3paboTkn (B TOM yucne cneyudukaymna Tpe-
6oBaHWli, peanunsaunsa, BHegpeHne, nHTerpayns, sepudukaynsa, nogTeepxaeHne cooTBETCTBUA U ynpaBrie-
HUe KoHdurypaumelii), npoyeccbl NPON3BOACTBA N 0GCTYXUBaHUS, a TakXe NpoLecchl ynpaBieHus.

Bonpocbl 6e30nacHOCTM TeCHO CBsi3aHbl C NI06bIMU OMbITHO-KOHCTPYKTOPCKMMU paboTamu, peasnsyto-
wumMn hyHKuMoHan n obecneymBamLWMMM KauecTBO co3aBaeMblX U3gennii, a Takke C pesynbTtaTaMu Taknx
pa6oT. HacToAwmii cTaHgapT paccmaTpuBaeT CBsi3aHHble ¢ 6e30MacHOCTbI0O NPo6GaeMbl, Kacatoumecs onbIT-
HO-KOHCTPYKTOPCKMX paboT 1 nx pesynbTaToB.

Ha pucyHke 1 nokasaHa ob6uwasa cTpykTypa komnsekca NCO 26262. B Hem A1 pa3/INyHbIX CTaguii pas-
paboTKn n3genuna ncnonb3yetca aTanoHHas V-mofenb npouecca. Ha pucyHke 1:

- 3annTas o6nacTb BBUAe cumBonia «V» npeacTtaBnsieT B3aMMocBa3b mexay MCO 26262-3. NCO 26262-4,
NCO 26262-5. NCO 26262-6 1 NCO 26262-7;

- CCbIJIKM Ha KOHKPETHY MHOopMaLmnio faHbl B BUAe: «mM-M», rae «T» npeactaBiisieT co60ii Homep 4a-
CTW HacTosALWero ctaHgapTa, a «N» ykasblBaeT Ha HOMep pasjesia 3Toi YacTu.

Mpumep - 2-6 ccblnaeTcA HA NYHKT 6 MCO 26262-2.
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HALULWOHAANBbHBLBN CTAHAAPT POCCUNMNCKOMWN PEOLEPAL UMK

AOPOXHbBIE TPAHCIMNOPTHBLIE CPEACTBA.
PYHKUMOHANBHAA BE3OMNACHOCTb

YacTtb 10

PykoBopgAawmne ykazaHna no MCO 26262

Road vehicles. Functional safety. Part 10. Guideline on 1SO 26262

JaTa BBefeHus — 2015—10—01

1 O6nacTb NpUMeHeHns

HacTosAwunii cTaHgapT NpMMeHsAeTcs K CBSi3aHHbIM C 6e30MacHOCTbI0 cMcTemMaMm, BKOYalwlWwmm B cebs
OAHY WM HECKOJIbKO 3/1EKTPUYECKUX U/MNN 3NEKTPOHHbIX (3/3) cuctem, KOTOpble yCTaHOB/IEHbl B CEPUIAHO
NPon3BOAUMBIX JIETKOBbIX aBTOMOOW/ISIX C MaKCUMasibHOW Maccoli (bpyTTo) TpaHCMOPTHOro cpeacTBa A0
3500 kr. HacToAwmi ctaHAapT He NMPUMeHsieTCs ANA YHUKasbHbIX O/3 cucTeM B TPaHCMOPTHbIX cpeAcTBax
crieumasbHOro Ha3HayYeHUs, Taknx Kak TpaHCNOPTHbIe CcpeAcTBa, NpefHa3HadYeHHble ANSA BoAUTesel ¢ orpa-
HUYEHHbIMN BO3MOXHOCTAMMU.

CucTembl N UX KOMMOHEHTbI, Haxo4sAlWMecs B NPOU3BOACTBE WM Ha CTaaAnn pa3paboTku Jo AaTbl ny6nuka-
LMW1 HacTosLero ctaHgapTa, He BXOAAT B 06/1aCTb ero npuMeHeHus. Ecnn paspabaTbiBaemble aBTOMOOGUAN NN
X MOANMMKALNM UCNOJb3YIOT CUCTEMbI U UX KOMIMOHEHTBI, BbiMyLEeHHble A0 Ny6/MKaLm HacTosLWero ctaHgapTa,
TO TONBKO MoAncduKaunn 3aTuX cucTemM Jos/HkHbl 6biTb pa3paboTaHbl B COOTBETCTBMW C HACTOAWMM CTaHAAPTOM.

HacToAwunn ctaHgapT paccmatpMBaeT BO3MOXHble ONacHOCTU, Bbl3BaHHble HEKOPPEKTHbIM MOBeAEeHMU-
eM J/3 cBsA3aHHbIX C 6€30NacHOCTbIO CUCTEM, a TakKKe HeKOPPeKTHbIM B3aummogelicTBMemM aTux cucrtem. Ha-
CTOAWMNIA cTaHAapT He paccMaTpuBaeT OMNacHOCTU, CBS3aHHble C MOpPaXeHWeM 3/1eKTPUYEeCKMM TOKOM, BO3-
ropaHuem, 3afbiM/IEHWEM, MeperpeBOM, U3/ly4eHMeM, TOKCMYHOCTbIO, BOCM/IaMeHAeMOCTbIO, XMMUYECKOM
aKTUBHOCTbIO, KOppo3unei 1 nofgo6Hble ONAacHOCTU, €C/I OHU HEeNnoCcpPeACTBEHHO He Bbl3BaHbl HEKOPPEKTHbIM
nosegeHvnem 3/3 cBsi3aHHbIX C 6€30MaCHOCTbIO CUCTEM.

HacToAwuni ctaHgapT He paccMmaTpuBaeT HOMUHa/IbHble paboune xapakTrepucTukn 3/3 cuctem, gaxe
ecnun ANs TakMxX CUCTeM CyLLeCTBYIOT CTaHAapTbl, MOCBAWEHHbIE UX (PYHKLUMOHa/IbHbIM paboyum XxapakTe-
pucTtukam (Hanpvmep, akTUBHble U NacCMBHble CUCTEMbl 6€30MacHOCTN, TOPMO3Hble CUCTEMbI, afanTUBHbIN
KPYW3-KOHTPO/b).

B HacTosllweM cTaHaapTe cAenaH kpaTkuii 063op komnnekca MCO 26262, a Takxe faHbl 4OMNOSHUTENb-
Hble 06bACHEHNA K HeMy. HacTosAwwuii cTaHgapT npeAgHasHavyeH A0S yyylWeHUus NOHUMaHWUA ApYrux vacTei
komnnekca NCO 26262. HOCUT TONIbKO CNpaBO4YHbIN XapakTep M onucbiBaeT obuwme noHAatTua NCO 26262.
O6bsAcCHeHMS galoTCs Kak ANa 06WMnX NOHATUHA, Tak U AN UX KOHKPETHOro CoAepXaHus.

B cnyvae pacxoxgeHunss mexay Tpeb6oBaHUAMU, peKOMeHAauusMn Uan gaHHbIMWU, UCMNONb3yeMbIMU B
HacTosWweM cTaHgapTe N BAPYroi yactn komnsiekca NCO 26262, npuMeHSIOTCS TpeboBaHUsA, peKoMeHaaumnm
WNN AaHHble, onpefesieHHble B APYrol yactn komnsekca MCO 26262.

2 HopmaTtunBHbIe CCbISIKA

B HacTosAuweM cTaHgapTe UCMosb30BaHbl HOPMaTUBHbIE CCbIIKM Ha crieAylole cTaHaapThl:
NCO 26262-1:2011 [JOpOXHO-TPAHCMOPTHbIE cpeacTBa. PyHKUMOHaNbHasa 6e3onacHocTb. YacTb 1. Tep-
MWHBI 1 onpegenerHus (ISO 26262-2:2011, Road vehicles — Functional safety — Part 1: Vocabulary)

M3paHue ouymansHoe
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NCO 26262-2:2011 [lopOXHO-TpaHCMOpPTHble cpeAcTBa. PyHKUMOHanbHasas 6e3onacHocTb. YacTb 2.
YnpaBneHune yHKUNOHaNbHOI 6e3onacHocTblo (ISO 26262-2:2011. Road vehicles — Functional safety — Part
2: Management of functional safety)

NCO 26262-3:2011 [ opoXHO-TpaHCNOPTHble cpeacTBa. PyHKUMOHaIbHas 6e3onacHocTb. YacTb 3. CTa-
ona cbopmupoBaHmna KoHuenumm (ISO 26262-3:2011. Road vehicles — Functional safety — Part 3: Concept
phase)

NCO 26262-4:2011 [lopoXHO-TpaHCNOPTHble cpeAcTBa. PyHKUMOHaNbHaA 6e3onacHocTb. YacTb 4. Pas-
paboTka nsgenna Ha yposHe cuctembl ( (1ISO 26262-4:2011. Road vehicles — Functional safety — Part4: Prod-
uct development at the system level)

NCO 26262-5:2011 [lopoxXHO-TpaHCNOPTHble cpeacTBa. PyHKUMOHaNbHaA 6e3onacHocTb. YacTb 5. Pas-
paboTka annapaTHbIX cpeacTB nsgenunsa (ISO 26262-5:2011. Road vehicles — Functional safety — Part 5: Prod-
uct development at the hardware level)

NCO 26262-6:2011 [lopoxXHO-TpaHCNOPTHble cpeacTBa. PyHKUMOHaNbHasA 6e3onacHocTb. YacTb 6. Pas-
paboTka nporpaMMHoOro o6ecnedyeHns nagenusa (ISO 26262-6:2011. Road vehicles — Functional safety — Part
6: Product development at the software level)

NCO 26262-7:2011 [lOPOXHO-TPAHCNOPTHbIe cpeAcTBa. PyHKUMOHaNbHaA 6e3onacHOCTb. YacTb 7. MNpo-
M3BOACTBO UM akcnnyaTtaumnsa (ISO 26262-7:2011. Road vehicles — Functtonal safety — Part 7: Production and

operation)

MCO 26262-8:2011 [OpOXHO-TpaHCNOPTHble cpefcTBa. PYyHKUMOHaNbHaa 6e3onacHocTb. YacTb 8.
BcnomoraTtenbHble npoueccbl (ISO 26262-8:2011, Road vehicles — Functional safety — Part 8: Supporting
processes)

MCO 26262-9:2011 AOPOXHO-TPAHCNOPTHbIE cpeacTBa. DyHKUMOHaNbHas 6e30nacHOCTb. YacTb 9. AHa-
NN3 YPOBHSA MOJIHOTbI 6€30MacHOCTU aBTOMOGUAS M aHanu3 6e3onacHocTM aBTomMobunsa (ISO 26262-9:2011,
Road vehicles — Functtonal safety — Part 9: Automotive Safety Integrity Level (ASIL)-onented and safety-ori-
ented analyses)

3 TepMUHbI, onpeaesieHns 1 CoKpalLeHNs!

B HacTodwWeM cTaHfapTe NpMMeHUMbl TEPMUHBI, ONpeaeneHusa n cokpaweHma no MCO 26262-1:2011.

4 OcHoOBHble NoHATUS NCO 26262

4.1 ®yHKUMOHaNbHas 6e30MNacHOCTb CUCTEM TPAHCNOPTHOro cpeacTBa (cBA3b ¢ MK 61508)

Cepus M3K 61508 «®PyHKLMOHaNbHass 6€30NacHOCTb CUCTEM 3/1IEKTPUYECKNX, BNIEKTPOHHbIX, Nporpam-
MUPYEMbIX 3/IEKTPOHHbIX, CBA3aHHbIX C 6€30MacHOCTbIO», sAB/sieTCsl 6a30BbIM cTaHAapToM M3IK B o6nactu
yHKLMOHaNbHOW 6e3o0macHOCTM. OTO O3HA4yaeT, YTO cTaHAapTbl MO (PYHKUMOHaNbHOW 6e3onacHOCTM, pas-
pabaTbiBaemble An5 APYrnX CEKTOPOB NPOMbILWJ/IEHHOCTU, 6yAyT OCHOBbIBaTbCA Ha TpeboBaHnax MOK 61508.

B aBTOMOGU/IbHO NPOMbILWIEHHOCTU cylwecTByeT psig o6nacteld, rae MOK 61508 npumeHsieTcsl Heno-
cpeAcTBeHHO. HekoTopble M3 3Tux ob6niacten n ux otanumsa B MCO 26262 onucaHbl HUXeE.

M3K 61508 ocHOBbIBaeTCAa Ha MOAeNn «ynpaBnsieMoro obopypoBaHusa» (HanpuMep, NPOMbILW/IEHHOE
npeanpuaTve, UMetoLLee CBOIO CUCTEMY yNpaB/ieHns) cneyowmnm o6pasom:

a) aHa/M3 onacHocTeill naeHTUMULMPYeT ONacHOCTM B ynpasnasemom o6opygoBaHuu (B TOM uucie B
cucTeMe ynpaBneHns obopyfoBaHMeM), K KOTOPbIM 6yAyT NPUMeEHATLCSA Mepbl MO CHUXEHUIO pucka. 9TO MO-
XeT 6blTb 4OCTUTHYTO C nNomMoubio 3/3/T3 cucTemM MNU CUCTEM, CBA3aHHbIX C 6€30MacHOCTbIO, OCHOBAHHbIX
Ha ApYyrux TexHonornax (Hanpumep, npefoxpaHuTenbHblli knanaH), UWiM BHEWHWUX Mep NO CHUXEHWUIO pucka
(Hanpumep, pr3nyeckme Mepbl NPeAOCTOPOXHOCTU NpeanpuaTus). Hactoawnii cTaHgapT COAEPXUT HOpMa-
TUBHYIO CXeMy Knaccudukaumm onacHocTeli TpaHCNOPTHOTO cpeAcTBa B 3aBUCMMOCTM OT UX BaXHOCTU, BEPO-
ATHOCTM BAUSIHUA Ha HUX BHELHEro Bo3AeliicTBMA U ynpaB/seMocTu;

b) CHMXeHMe puckoB, 3afaBaeMoe 3/3/M3 cuctemam obecneynBaeTCcs Tak Ha3blBaeMbIMU PYHKLUNAMUN
6e3onacHoOCTU. 3TU (hyHKLUN 6e30NacHOCTM BeCcTe C APYTMMU peannsyloTcs Mbo Kak oTaesbHas cucrtema
6e30nacHOCTW, NGO MOTyT 6bITb BK/IIOUEHbI B CUCTEMY yNpaB/ieHns npegnpusatnem. Peann3oBbiBaTb OTAe b-
Hble CMCTeMbl 6€30MacHOCTM B TPAHCMOPTHOM CpeACTBe He BCerga pasyMHO, Tak Kak 6e30nacHOCTb TpaHc-
MOPTHOro cpeAcTBa 3aBUCUT OT NOBEAEHUA CaMUX CUCTEM YyrpasB/ieHUs.

NCO 26262 peannsyeT KoHuenuuto ueneli 6e3o0nacHOCTU M KoHuenuuio obecneyeHus 6e3onacHocCTy,
cnepyowmnm obpasom:

2
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- aHann3 onacHocCTel 1 oueHKa PUCKOB onpeaesisieT 0NacHOCTU M onacHble COGbITUSA, KOTOPbIE AO/TKHBbI
6bITb NPeAOTBpPALLEHbl, CMSATYeHbl WU J0/KHbl KOHTPONPOBATbLCS,

- uenb 6e3onacHOCT (hopMynMpyeTcs A1 KaXA0ro onacHoro cobbiTus;

- YpOBEeHb MOMIHOTbLI 6e30nacHOCTM aBTomo6unsa (YMBA) cBfi3aH C KaxAaoi uenblo 6e30nacHoOCTH;

- KOHUenuuen obecneyeHns YHKLNOHaNIbHON 6e30MacHOCTY sIBNAsieTCS onucaHne PyHKLMOHaIbHOCTH
cucTeMbl, CBSA3aHHOW Cc 6e30nacHOCTblO, KOTOpass Heo6xoaMMa ANA [OCTMXKeHUs uenwu(ei) 6esonacHocTu;

- TeXHM4YecKol KoHuenumneli o6ecnevyeHnsi 6e30MNacHOCTU SIBNSETCS MOJIOXEHWE O TOM. Kak 3Ta (PyHKLK-
OHa/IbHOCTb peann3yeTcsa Ha YPOBHE CUCTEMbI annapaTHbIMU CPeACTBaMU U NPOrpaMMHbIM 06ecneyeHnem;

- Tpe6oBaHUA K NPOrpaMMHOMY OGecneyeHnto CUCTeMbl 6e30MacHOCTU U Tpe6GoBaHUA K ee annapaTHbIM
cpeAcTBaM ycTaHaB/IMBalOT KOHKPETHble Tpe6oBaHuMs kK cucteme 6e30MacHOCTU, KOTopble GyAyT peann3oBaHbl
B NpoL,ecce NPOEKTUPOBAaHUA NPOrpaMMHOro o6ecrneyeHuns 1 annapaTHbIX CPeacTB.

Mpumep — CucTema nogylwek 6e30nacHoOCTn:

-0/AHOW N3 onacHoCcTel ABNAeTCA HeNpeAHaAaMEepPeHHOe NX pacKkpbl THe;

- cooTBeTCTBYylWas yenb 6e30NacHOCT U 3ak/l04YaeTCsa B TOM, YTO NoAywka 6e30nacHOCT N He pac-
KpblBaeTCs, €CIM HEe MPOUCXOAUT aBapuun, TpebyloLlieil ee packpbl Tus;

- KoHuenuus o6ecnevyeHns (PYHKUWOHANbHON 6€30MACHOCTM MOXET ONpeAesMTb LONONHUT E€NbHYH
P YyHKLUIO AN OGHAPYXEHUS CTONKHOBEHUS aBToOMO6UNSA;

- TexHuyeckas KoHuenums obecneyeHns 6e30NacCHOCTM MOXET ONpefennTb peannsaynio 4ByX He3asBu-
CUMBbIX aTUYNKOB YCKOPEHUS MO pPa3fiIMyHbIM OCSM U [BYX HE3aBUCUMbIX CXeM 3anycka packpbl Tus. MeTapga
3anyckaeTcs, ecnm o6e cxembl cpabaTbiBaln T.

M3K 61508 npegHasHavyeH AN5 OTAe/IbHbIX CUCTEM WAN CUCTEM HEBbICOKOW C/I0XHOCTM. CucTema co3s-
[aeTcsa U TeCTUpyeTCcs, 3aTeM yCcTaHaB/MBaeTCA Ha NpeanpuATAN U NOC/ie 3TOro A1 Hee BbIMOJIHAEeTCA noja-
TBepXJeHne COOTBETCTBUS cucteme 6e3onacHocTu. [1N15 pbiHKa MacCoOBbIX U3Ae/nNii, TaKMX Kak TPaHCMOPTHbIe
cpeacTBa, NoATBepPXAeHne COOTBETCTBMA cucTeme 6e30MacHOCTU BbIMOJIHAETCA Nepej HayaaoM Ux MaccoBo-
ro (cepuiitHoro) nponssoacTtea. MoaToMy NopsafoK AeACTBUI, BbIMO/IHAEMbIX Ha CTafUAX XXU3HEHHOTO LUKNa,
onucaHHbIn B ICO 26262. nHoli. Tak, Hanpumep, B MCO 26262-7 npencrtaBfiieHbl Tpe60BaHMS K NPOU3BOA-
cTBY. KOTOpble B M3K 61508 oTCyTCTBYIOT.

B M3K 61508 He paccmMaTpuBaloTCA KOHKpeTHble TPeb6OBaHUA K ynpaB/ieHUI0 pa3paboTKoll HeCcKosib-
KUMW opraHu3auuammn v LernovykaMmm noctaBokK, B TO BpemAa Kak B ICO 26262 3TOT BONPOC paccmarpuBaeTcs
noapo6Ho, BKAOYAsA U cornaweHne ob nHTepdeiice pa3paboTku (cMm. pasgen 5 26262-8 «B3anmogpgelictBne B
COBMECTHbIX pa3paboTkax»), Tak Kak aBTOTPAHCNOPTHble CUCTEMbl CO34al0TCA OAHUM WAN HECKONbKMMUK NO-
CTaBliMKaMM 3aKa3uuka, Hanpumep nNpoussoamnTesieM aBTOTPAHCNOPTHbLIX CPeACTB, NOCTaBLWMKOM 3aKa3uunka
WUNN 3aKa3vynkom.

M3K 61508 He cofepXuT HOpMaTUBHbIX TpeboBaHW K knaccndurkaynm onacHoctn. MCO 26262 cxemy
knaccudukaumm onacHocTeil aBToMo6GuUNA cofepxuT. [laHHas cxema Mpu3HaeT, YTO OMacHOCTb B CUCTeMe
aBTOMO6GMNA He 06A3aTe/IbHO MPUBOAUT K aBapuun. 3TO 3aBUCUT OT pe3y/ibTaTOB aHasnn3a, BbIMOSIHEHHOTO 4N
NNL,. NoABeprawLnxXca PUCKY: AeliCTBUTENIbHO N1 OHM MOABepralTCcA ONacHOCTU, eC/IM OHa BO3HMKaeT, U B
COCTOSIHUW 1N OHWU MPUHATL Mepbl MO YNpaB/IeHNIO pe3ynbTataMy OnacHbiX cobbITUiA. Ha pucyHke 2 npuse-
AeH npumep Takoro nogxoda Ansa oTkasa, KOTOpblli BAUSET Ha yNpaBAseMOCTb [4BUXYLLErocsa TpaHCNOPTHOro
cpeacTsa.

MpumMeyaHne — [laHHbIli NOAXOA NPU3BaH NMLLbL MPOAEMOHCTPUPOBATb, YTO HE BCeraa CylecTByeT npsmas
CBA3b MeXAy Npon3oLlem 0TKa3oM 1 aBapueidl. ITo He BbISBNSETCA B NpoLiecce aHasv3a OnacHoCTel 1 OLEeHKU pu-
CKOB. XOTSl OLleHMBaemble napameTpbl B 3TOM Mpouecce CBfA3aHbl C BEPOATHOCTAMU NEpPexofoB Mexay COCTOSAHUAMMU,
nokasaHHbIMU Ha PUCYHKe 2.
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OnNH TUTPOTPYBNMU,
OMPMH Onas npownt
WIN KPOTMPOUBTLJI

[0 KOHTPOR Humtio obiTagA
YOBITR o
Monvma
6e3ycneluHa

PucyHok 2 — Mogenb KOHe4yHoro aBTomara /19 OLEeHKN pucka aBTOMOGMNA

Tpeb6oBaHuA ANa pa3paboTkM annapaTHbix cpepctB (MCO 26262-5) n nporpaMmHOro obecnevyeHus
(MCO 26262-6) aganTupoBaHbl A/19 COBPEMEHHOro aBTomMobunecTtpoeHmsa. B yactHoctu. MCO 26262-6 co-
[epXnT TpeboBaHUA, cBsA3aHHble C pa3paboTkoi Ha ocHoBe Mogenun; M3K 61508 npegycmarpuBaeT NnpuMeHe-
HUS KOHKPETHbIX MeTOoAO0B. lpMeHeHne Nt060ro albTEPHATUBHOIO MeToAa A0/HKHO 6blTb NOAPO6HO 060CHO-
BaHO. lna mMeToAo0B, nepeyncneHHblx B MCO 26262. NnpefoCTaBAAOTCA KOHKPeTHble uenun. na [oCTUXeHusa
3TUX ueneit MoryT 6biTb MPMMEHEHbI NPeAYCMOTPEHHbIE METOAbI WY NpeayCcMOTPEeHO 060CHOBaHNeE A0CTUXe-
HUA Uenun anbTepHaTUBHbIMKU MeTogaMu.

TpeboBaHua Kk cucteme 6e30MacHOCTU B HacToslWeEM cTaHAapTe onpefenseTcsa YPOBHEM MOMHOTbl 6e3-
onacHocTu aBTomo6uns (YNBA). a He ypoBHeM NosiHOTbl 6e3onacHocTu (YMB). OCHOBHOE pa3/inume cocTouT B
TOoM. uTO YMNB BM3K 61508 3apgaeTcs BBEPOATHOCTHbIX TepMUHax (cm. Tabnmuyy 3 MOK 61508-1). B MOK 61508
yka3aHo: «[pUHATO cUnTaTb, YTO TO/ILKO NO OTHOLIEHMIO K NMOJIHOTE 6e30NacHOCTU annapaTHbIX CPpeAcTB BO3-
MOXHO AaTb KOJIMYECTBEHHYIO OLEHKY W MUCMONb30BaTb HafeXHble MeToAbl npefckasaHuUs Npu oLeHkKe Toro,
6yAyT NV AOCTUTHYTBI NNaHnpyeMble Be/IMUYNHbI OTKa3oB. [pu onpegeneHnmn Toro, 6yayT N1 fOCTAaTOYHbl Mepbl
NpefoCTOPOXHOCTUN ANA AOCTUXEHUSA NAAHUPYEMbIX BE/IMYMH OTKA30B NO OTHOLIEHUIO K NOSIHOTe 6e30nacHo-
CTW. CBA3AHHOW C cucTemMaTM4yeckMMun oTkasamMu, AO/IKHbI ObiTb MCMO/Ib30BaHbl KA4eCTBEHHbIe MeToAbl U 060-
cHoBaHuA». YINBA OoCHOBaH He Ha TaKOM BEPOSATHOCTHOM TpeboBaHUM, KacaloleMcs BO3HUKHOBEHNS OMAcHO-
cTn. O4HaKO CYLLeCTBYIOT BEPOATHOCTHbIE LieNn, CBsi3aHHble ¢ cobntoaeHnem TpeboBaHuii YMBA.

4.2 YCTpoWCTBO, cucTeMa, 3/IeMEeHT, KOMMOHEHT, YacTb annapaTHoOro cpeAcTBa U MoAy /b
NPOrpaMmMHOro 06ecno4YoHus

TepMUHbI YCTPOICTBO, CUCTEMA, BNIEMEHT, KOMMOHEHT, YacTb annapaTHOro cpeAcTea M MoAy/ib Nporpam-
MHOro obecneyeHuss onpegerneHbl B NICO 26262-1. Ha pucyHke 3 npejcTtaB/iieHa B3aMOCBSI3b YCTPOICTBA,
cCuUCTeMbl, 3/leMeHTa, KOMMNOHEHTa, YacTu annapaTHOro cpeAcTsBa U mMoAyss nporpaMmMHOro obecneveHus. Ha
pUCyHKe 4 noka3aHo, YTO MOXeT BXOAWTb B YCTPOWCTBO. B ycTpolicTBE MOXHO BblAeNUTb cUCTEMY, NoAcucTe-
MY WU KOMMOHEHT. MoNyYeHHbIi B pe3ynibTaTte BblAeNleHNs1 3/IeMeHT, COOTBETCTBYHOLW NI KPUTEPUSIM CUCTEMBI,
MOXeT 6bITb CUCTEMOM UM NOACUCTEMONR. TEPMUH MoACcMcTeEMa NCMO/b3YyeTCs, KOrAa BaXHO NOAYEPKHYTb, YTO
3/1eMEeHT AB/SIeTCA YacTblo 60siee KPYnHOU cucteMbl. KOMMNOHEHT ABSIETCA /IOTUYECKUN N TEXHUYECKN OTAeSb-
HbIM 3/1eMEHTOM He YPOBHSA CUCTeMbl. HacTO TEPMUH KOMMOHEHT MPUMEHSAIOT K 3/IeMeHTy, KOTopbllii cocTouT
TO/IbKO M3 YacTeli 1 6/I0KOB, HO TaKXe MOXeT OblTb MPYMEHEH K 3/1EMEHTY, COCTOALWEMY N3 3/IEMEHTOB HMXKHETO
YPOBHSI KOHKPETHOI 06/1acTh TEXHOMIOTUW, HANPUMEpP 3/IEKTPUYECKO/3/1EKTPOHHOM TEXHOMOTMK (CM. PUCYHOK 4).
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Mpumep — A NA MUKPOKOHT ponnepa nnm CUC moxeT 6bl Th UCNONb30BAHA CAeAYOLW A8 AeKOMMNO3ULUA:
BECb MUKPOKOHT pO/Nnep ABNSeTCA KOMNOHEHTOM, 610Kk 06paboTku (Hanpumep, npoyeccop) ABNsSeTCA ero
YyacTblo, perucTpbl BHyTpu 610ka 06pa6boTku (Hanpumep, 610K perucTpoB npoueccopa) ABNAK TCSA nojya-
CTbio. B cnyyae aHanmsa MUKPOKOHT ponisiepa MoXeT 6bl Tb Heo6xoANMa AeKOMNO3ULNSA C 6osee BblCOKUM
ypoBHEeM feTanusauun. YTob6bl NOMOYb B 3TOM, MOXHO JeKOMNO3MpoBaTb 4YacThb Ha NOAYACT U, KOTOpPbIE
MOryT 6blThb fasee 4eKOMNO3MpOBaHbl Ha 6a30Bble/aneMeHT apHblie NnogyacTu.

OmHMamMTap TATOKI 10 CAO,
AR MR AT (L,

ol0TMa N30T oocrarrb ra OfIHOV
K/v GarymM roaomcmi)

OpvH OEMIMMHp pii*rv8yiiten aparum
WMnan|Mm (Hanpwsp, yHKLMA
iiiinrni«i>n~ii Mol uMmulHn‘INh i—|
AnCnkmMAm)

OCn 1™ n :0OVH «oYML
EMWKMMT JOTOB HA U N ¢  (HApMMP,
TWUTT coctout n* Habopa
KLUIKXLINTaa)

MpumevyaHuns

1 B aT0i1 grarpaMme, B 3aBUCUMOCTU OT KOHTEKCTA, TEPMUH «3/IEMEHT» MOXET NPUMEHATLCA K 06 bEeKTaM «CuUcTe-
Ma». «KOMMOHEHT», «annapaTHas YacTb» W «MOofy b MPOrpamMMHOro obecneyerns» cornacHo n. 1.32 CO 26262-1.

2 Kak onpegeneHo B ICO 26262-1. cuctema, no KpaiiHei mepe, COCTOUT U3 faTuuka, KOHTposiepa v UCNONHUTE b-
HOro MexaHusma, Hanpumep, kak MUHUMYM, 13 3 CBA3aHHbIX 3/1EMEHTOB.

3’ 03HayaeT, YTO BO3MOXHbI N 3/IEMEHTOB.

PucyHok 3 — B3avmocBssb yCTpO[/‘ICTBa, CUCTEMBI, 3/1IEMEHTA, KOMMNOHEHTAa, YaCTh annapaTtHoOro cpeacrtea U Mmoayns
nporpamMmmMmHoro obecneyeHust

PuicyHoK 4 — lMpuMep BbiAeNeHnst KOMNOHEHTOB B YCTpoiicTee
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4.3 OTHOWeEHNsa Mexay c6osamMu, ownbKkamm n oTkasamu

TepMuHbl c60li, owmnbKa M oTKas onpegensatoTca B MCO 26262-1. Ha pucyHke 5 npeactaBsieH npouecc
nocnefoBaTe/IbHOr0 pPasBUTUA C605 B OLUMOGKY M OWMOKN B OTKA3 A41A TPeX passIMyHbIX TUNOB NPUYNH NX NOSAB-
NeHNA. CBA3aHHbIX C cucTemMaTuyeckmumm npo6aemMaMmu NporpaMmMHoOro o6ecneyeHus, crayyanHbimy npobaema-
MU annapaTHbIX CPeACcTB M cucTeMaTnyeckumm npobaemammn annapaTHbix cpegcTs. CuctemaTtmyeckue céoun
(cm. CO 26262-1) obycnioBneHbl Npo6aemamMun Ha cTagusax cneyndukaumn n npoektnposaHus. K cuctema-
TUYECKUM C605M OTHOCAT c6OM NporpammMHOro o6ecneyeHna N HEKOTOPYIO YacTb c60eB annapaTHbIX CPeAcCTB.
CnyuJaiiHble cboun annapaTHbIX cpeacTB (cM. MCO 26262-1) 06ycnoBneHbl P1U3NYECKUMUM NpoLeccamu, Takumm
KakK U3HoC, (hm3nyeckasa gerpagauns uiam aHoMasibHble BHEWHWE yCN0BUA. Ha ypoBHe KOMMNOHEHTOB KaxXAbli
13 pas3/INYHbIX TUMOB C60eB MOXET MPUBECTU K pPas/IMyHbIM oTka3amM. OfHaKO OTKa3bl Ha YPOBHE KOMMOHEH-
Ta ABNAOTCA CO0AMMU Ha ypOBHe ycTpoiicTBa. OTMeTMM, 4YTO B 3TOM MprvMepe Ha ypoBHe aBTOMOGMAA c6oum,
CBfi3aHHble C Pas/IMYHbIMK MPUYNHAMU, MOTYT NPUBECTUN K OAMHAKOBOMY OTKasy. [NoAMHOXeCTBO OTKa3oB Ha
YPOBHe ycTpoiicTBa 6yayT npeacTaBnsATb coboii onacHocTu (cM. MCO 26262-1), ecnin fonosiHUTEeNbHble dhak-
TOpbl BHELWHEV cpeAbl MO3BOMSAOT 0TKa3y BHECTW CBOV BKIag B aBapUiiHbIi cueHapuid.

Mpumep — ECAM TpPaHCNOPTHOE CPEACTBO HAYMHAET BeCT MU Ce6s HEOXUAAHHO NPY NepecevYeHnmn nepe-
KpecTKa, TOMOXeT NPOM30ONT M aBapus, HaNpUMep OLeHNBAET CA TAXECTb, BO3AeACTBMUE U YyNpaBNsieMOCT b
pucKka onacHoro cob6blTUS «TPAHCNOPTHOE CPEACTBO «CKayeTs Npu NepecevyeHunm nepekpecTkar» («cka-
KaTb» — AenaThb pe3kne 0T PbIBUCT ble ABUXEHUS).
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5 OT,CI,e.I'IbeIe BOIMPOCHLI, CBA3aHHbIE C yrnpaB/1eHNEM 6e30MacHOCTbIO
5.1 Pe3ynbTaT paboThbl

[aHHbI nogpasfen onucbliBaeT TEPMUH «pe3ynbTaT paboTbl».

Pe3ynbTar paboTbl ABMseTCA pe3y/ibTaTOM BbIMNO/IHEHUS COOTBETCTBYHOLWMNX TpeboBaHU HacToAWwero
cTaHgapTta (cM. MCO 26262-1). TakuMm 06pa3oM, AOKYMeEHTa/IbHO OPOPMJIEHHbIN pe3ynbTaT paboTbl MOXeT
obecneunTb foKa3aTeNIbCTBO COOTBETCTBUSA C 3TUMMK TpeboBaHUAMN 6e30MacHOCTH.

Mpumep — Cneuyndunkauna TpeboBaHWn ABNAeTCA pe3ynbTaToM paboThbl, KOTOPbIA MOXeT 6bITb
[OKYMEHT anbHO 0hOpPM/IeH C MOMOL b0 6a3bl faHHbIX Tpe6oBaHWii nNU B Buje TekcToOBOro daiina. icnon-
HAeMaa MofeNnb ABNAETCA pe3yNbTaToMm paboThl, KOTOpasa MOXeT 6bl Th NpejcTaBneHa gaknamm Ha A3bl-
Ke MOfJeNnnMpoBaHUA, KOTOpble MOTYT GblTb BbINO/HEHbI, HANPUMEP, NPOTPaAMMHbIMU MHCT PYMEHT allbHbIMU
cpefcTBamMu ANS pelwleHns 3aa4 MogenMpoBaHus.

[okymeHTaumsa Ha pedynbTar paboTtbl [cMm. pa3gen 10 («[JlokymeHTupoBaHue») MCO 26262-8] asnseTcs
3anncblo BbIMOJIHEHHbIX AelicTBUIi No o6ecneveHnto 6esonacHocTU, TpeboBaHMi K cucTeMe 6e30MacHOCTU
UNn cBA3aHHOW nHopMaumn. Takasa AOKYMeHTaLus He orpaHM4YnBaeTcs Kakon-nn6o hopmoit nnu cpepnoi.

Mpumep — [JoKyMeHTaunsa Ha pe3ynbTaT paboT bl MOXeT 6blThb NpejcTaBneHa B BUAe 3N1€KT POHHbIX
nnun 6yMmaxHblx painos, OTAeNbHbIM AOKYMEHTOM UNU Habopom AOKYyMeHT 0B. OHa MoXeT 6bl Tbhb 06beanHeHa
C AOKYMeHT auuei Ha gpyrue pesynbTaThbl paboThbl NN C JOKYMEHT aunein, HenocpeiCTBEHHO He CBA3AHHON
Cc hyHKLMOHANbHON 6e30NacHOCT b0,

Ona Toro uTo6bl M36exaTb Ay6/MPOBaHMA MHGOPMaLMK, MOryT 6biTb UCNOMb30BaHbl NepeKpecTHble
CCbINIKA MEXAY UMW BHYTPU SOKYMEHTaLUU.

5.2 Mepbl noaTBEPXAEHMUA

5.2.1 O6wure nonoxeHus

B HacTosiwem cTaHgapTe onpefefieHHble pe3ynbTaTbl paboTbl OLEHVBAIOTCA BO BPeMsi NocrefytoLmnx
AeicTBnii NM60 YacTMYHO Mepamu NOATBEPXAEHUS, NGO YacTUYHO AelicTBUAMM No Bepudukaumn. JaHHbli
nogpasgzen onUCbIBaeT pasinuunsa Mexay Mepamu Bepuukaymm n NnoaTBEPXAeHNs.

C ofHOW CTOPOHbI, AeNCTBUS NO BepuduKaunmn BbIMOMHAIOTCA C Lie/blo onpeAesieHnss NOAHOThbI U npa-
BUILHOCTK cneyndmrkaynm nan peannsaunm tpeboBaHuii kK cucteme 6esonacHocTu. Bepudukayna pesynbra-
TOB paboTbl MOXET BK/lOYaTb B ce6s:

- oTYeTbl No BepudurKaumm cneundunkaymun unn peanusaunm Tpe6osaHuii 6e30NacHOCTU, MONYHEHHbIX
n3 Tpe6oBaHuii 6esonacHOCTV 60/1ee BbICOKOrO YPOBHS, B OTHOLWEHUN UX MOMHOTbLI U MPaBUIbLHOCTU, NN

- BbIMOJIHEHVE TECTOB WM NPOBEPKY pe3y/ibTaToB TeCTUpoBaHusa Ans obecnevyeHns gokasaTenbCTB Bbl-
NOJIHEHNA YCTaHOBJ/IEHHbIX TPE60OBaHMN 6€30NacHOCTU YCTPOWCTBOM U €ro 3/leMeHToM(aMu).

[feiictBua no Bepudmkaynm yctaHosneHbl B MCO 26262-3. NCO 26262-4. NCO 26262-5 1 NNCO 26262-6.

Kpome Toro, o6uwune TpeboBaHnA K AeliCTBMAM No Bepudunkaumm B HacTosilWem cTaHaapTe yCTaHOBMEHbI
B pasgene 9 NCO 26262-8 (Bepudumkaumns), a B ganbHeiwem getanu, cneynduydHble ans sBepudunkauunm
Tpe6oBaHWii 6e30nacHOCTU, ycTaHOB/EHbI B pa3gene 6 MCO 26262-8 (Cneuundukaums n meHegXXMeHT Tpe6o-
BaHMUAMMN K cucteme 6e3onacHocTu).

C OpYroii CTOPOHbI, BbIMOJTHATCA MepPbl NOATBEPXAEHUS A1 OLEHKN OCTMXEHUSA YCTPONCTBOM (PYHK-
LMOHaNbHOW 6e30MacHOCTU, BKOYas NOATBEPXKAEHUS:

- Hagnexawux onpegeneHns, agantaynuu 1 BbINOSHEHUSA AelNCTBMIA No obecneveHnto 6e3onacHoOCTH,
BbINO/IHAEMbIX BO BpeMsi pa3paboTku yCcTpoicTBa, M peasin3oBaHHbIX npoueccoB 6e30MacHOCTU B COOTBET-
CTBUM C Tpeb6OBaHMAAMU HaCcTOsIWero cTaHgapTa, a Takxe

- Hag/exalero cogepxaHusl pe3ynbTatoB pa6oTbl OTHOCUTE/IbHO COOTBETCTBYIOLWMNX Tpe6oBaHMn Ha-
cTosiero ctaHgapTa.

Mepbl NoATBEPXAEHUA yCTaHOB/IeHbl B pasfesie 6 (YnpasseHne co3gaHnem cucteMbl 6e3onacHocTn Ha
cTaausax dopMMpoBaHMA KoHUenuuu un paspaboTkn nsgennsa) MCO 26262-2.

Mpumep — Ecnun gekomno3uuyunsa YNBA npumeHseTCca Ha CTajumn NPOEKTUPOBAHUA CUCT EMbI, TO

- BepumnkaLmsa NoMYYeHHOro NPoOeKTa CUCTEMbl BbINONHAETCSA B COOTBETCTBUN C TEXHNYECKON KOH-
yenuuein cucTembl 6e3onacHocTU (cM. 7.4.8 UCO 26262-4) n

- NoATBEepPXAeHNe NPaBUNbHOCTMWN NPUMeHeHUs aekomnosuuum YMNBA mMoxeT 6blTb BbIMOHEHO Kak
4acThb OLEHKN PYHKUMOHANbHOI 6e30NacHOCTU, B COOTBETCTBUN C pasgenom 5UNCO 26262-9 (Jekomnosnuusa
TpeboBaHuii c pacnpegeneHnem YMNBA). Bkntoyas nogTBepXAeHNEe TOro, 4To 6bl1 BbINOMIHEH aHaNU3 3aBu-
CUMbIX OTKa30B U OH 060CHOBbIBAeT BbiNONHEHUEe Tpe6oBaHWA AOCTAaTOYHON HE3ABUCUMOCT U MeXAy ane-
MeHTaMu, KOTOopble peann3yl T COOTBeTCTBYylUWMe TPpe6oBaHUA N36bI TOYHOCT U CUCT EMbl 6€30NaCHOCTU.

7
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5.2.2 OueHka (pyHKUMOHaNbHOW 6e30nacHoOCTH

Ecnu camoe 6onblioe 3HavyeHne YMNBA ueneii 6e3onacHOCTM ycTpoiicTBa paBHO 3HauyeHuto C unm D. TO
BbIMO/IHEHWNE OLEHKN (PYHKLMOHa/IbHOM 6€30NacHOCTY 3ak/1to4aeTca B OLeHKe JOCTUXEHNSA YCTPONCTBOM (DYHK-
UMoHanbHOM 6e3onacHocTn. B NCO 26262-2 HekOTOpPble acnekTbl OLeHKN (DYHKLNOHaIbHOWM 6e30nacHOCTM pac-
cMaTpuBalOTCHA OTAENbHO, HanpuMep ayauT PYHKLMOHaIbHOM 6€30MacHOCTU U OTYEThl O MOATBEPXAEHUN.

OueHka hyHKLUMOHaNbHO 6e30nacHOCTN BkOYaeT B cebs:

a) paccmoTpeHue Bomnpoca O Lesiecoobpa3HoCTN 1 3hpPeKTUBHOCTU peanindyembix Mep obecrnevyeHus
6e30MacHOCTN, KOTOPble MOTyT ObITb OLleHEHbI B Npouecce pa3paboTku ycTpolicTBa:

b) OLEHKY pe3y/nibTatoB paboTbl, TpebyemblX N1aHOM ob6ecrnevyeHUss 6e30NacHOCTU. PacCMOTpPeHU0 OT-
AeNbHbIX pe3ynbTaToB pa6oTbl NpugaeTcs ocoboe 3HayeHue. IMM ABASAIOTCA OTYeTbl O MOATBEPXAEHUN U
nnaHbl NOATBEPXAEHNA COGNOAEHNSA TaKUMK pe3dysibTatamy paboTbl COOTBETCTBYIOLWMX TpeboBaHWi HacTos-
uiero ctaHgapra; a Takxe

C) OAWH unn 6onee ayanMToB (PYHKLMOHaNbLHOW 6€30NacHOCTM A8 OLEeHKN OCYyLIecTB/IeHNs MPOLEeccoB,
HeobXxoANMbIX A1 PYHKLMOHaNbHOM 6e30nacHOCTH.

OueHka PyHKLMOHa/IbHOU 6€30MacHOCTV MOXeT GbiTb BbIMO/IHEHA MOBTOPHO UM O6HOBEHA.

Mpumepsl

1 OuyeHka @ yHKLMOHANbHON 6e30nacHOCT N 06HOBNAE T CA M3-3a UBMEHEHUA YCT poiicTBA UK 31IeMeHTa
(3N1eMeHT0B) 3TOroycTpoicTBa, KOTOpPOe onpejensaeTCca TEeXHONOrmen ynpaBieHma USMEHEHUAMM, T ak Kak
OHO OKa3blBaeT B/AMAHUE HA PYHKLUNOHaNbHY 6e3onacHocTb ycTpoiicTBa[cMm. pa3gen 8 MNCO 26262-8 (Ynpas-
neHne MaMeHeHuamn)].

2MoBToOpHas oleHka PYHKLMOHANbHOW 6e30nacHOCT N MOXeT 6bl Th Bbi3BaHa nHdopmauneil 06 oLeHke
M YHKUMOHANbHOW 6e30NacHOCT N, KOTOpas BKAlOYAeT peKOMeHJauun no yCNOBHOMY NMPUHATUIO WAN OTKNO-
HeHWo PyHKUMOHaNbHOI 6e3onacHOCTM ycTpolicTBa. B 3ToM cnyyae noBTOpHasA oueHka BkaovyaeT B cebq
pekomeHfauuun, NnonyyeHHble n3 npeablaylwein(nx) oueHkn(ok) pyHkyuMoHanbHoOn 6e€30NacHOCT U, BKIOYAS OLEH-
Ky NPOBE/JeHHbIX KOPPEKT UPYIO W NX AeACT BUA, €CQIM OHN NPUMEHUMBbI .

Ecnn camoe 6onblioe 3HayeHue YT BA ueneii 6e3onacHOCTU ycTpoiicTBa paBHO 3HaYeHUO B. TO oueH-
Ka QyHKLMOHaNnbHO 6e30nacHOCTV MOXeT He BbIMNOSIHATLCA WM MOXeT 6biTb BbINOJIHEHA MeHee CTPOoro.
OfHako, gaxe ecnv oueHka PyHKUNOHaNbHOW 6€e30NacHOCTU HEe BbIMOJIHAETCS, TO AO/IKHbI 6bITh BbIMOJTHEHbI
ApYyrvie Mepbl NOATBEPXAEHUS, HANPUMepP OTYeTbl O MOATBEPXAEHUN OLLEHKN OMACHOCTU W aHasin3a pPUCKOB,
0 nnaHe o6ecneyeHnss 6e30MacHOCTN, O NaHe MHTerpauun n TeCTUpPoBaHUA YCTPOICTBa, O NaaHe NoATBEPX-
AEeHNs COOTBETCTBUSA, O NOAXOAALLEM aHasin3e 6e30MacHOCTM, O MOATBEPXAEHUN MPOBEPKON B aKcMn/lyaTaumm
(ecnn NpUMeHUMO) N 0 NONIHOTe 060CHOBaHNA 6e3onacHoOCTK (cMm. Tabnuuy 1 NCO 26262-2).

Ecnn camoe 6onblwoe 3HaveHne YMNBA ueneil 6e30nacHOCTU yCcTpolicTBa paBHO 3HaYeHUO A. TO B Ha-
CTosAleM cTaHAapTe HeT HMKaKoro TpeboBaHMsA AN peKoMeHAauun o NpoBeAeHNN NN HEMPOBeAEeHUN OLeH-
KN PyHKLMOHaNbHO 6e3onacHocT. OAHAaKO OTYeTbl O MOATBEPXAEHUN aHann3a OnacHoOCTel U OLEeHKU pu-
CKOB 1 0 nogxogsileM aHannse 6e30MNacHOCTU MO-NPeXHeMY BbINOMHSAOTCS.

B cnyvyae pacnpegeneHHoi pa3paboTku, 06/1acTb NPUMeEHeHUs OLeHKU hYHKLMOHanbHol 6e3onacHo-
CTW BKNOYaeT B ceb6s NoslyyeHHble pe3y/bTaTtbl paboThl, a Takke BbIMO/IHEHHbIE MPOLEecChl U Mepbl obecneve-
HUSA 6e30MacHOCTN 3aBOOM-M3rOTOBUTENIEM TPAHCMOPTHONO CpeACcTBa U NocTaBLMKaMy B LLenoYKe NocTaBok
ycTpolictBa [cm. MCO 26262-2 1 pa3gen 5 (BsaumopaencteBme B COBMeCTHbIX pa3paboTkax) MCO 26262-8].

Llenb oueHkn hyHKLUMOHaIbHOV 6e30nacHOCTM 3ak/1lovaeTcs B OLLleHKe JOCTUXEHUA YCTPONCTBOM (PyHK-
UMOHaNbHOl 6e30MacHOCTN, KOTOpas BO3MOXHa TOJIbKO Ha YpPOBHe ycTpoicTBa. Takmm ob6pa3om, oueHka
(PYyHKLMOHANbHOW 6e30MacHOCTU Ha TeppuTOpPUM NoCTaBlMKa (KOTOPbI pa3pabaTbiBaeT 3/1IEMEHTbI YCTPOWi-
CTBa) BbINOJ/IHAETCA TO/IbKO B OrpaHM4eHHOM 06beMe, pe3ynbTaTbl KOTOPOWA, MO CyLeCcTBY, ABMAIOTCA UCXOA-
HOW wHopMauuel Ana nocnefylowmx AelicTBUI NO oueHke PyHKUMOHaNbHOM 6e30nacHOCTU (Ha CTOpOHe
3akasuunka). Kak KOHeuYHblli noTpe6uTenb pa3paboTaHHOro ycTpolicTBa, M3roTOBUTENlb TPAHCMOPTHOTO cpeg-
cTBa HasHauyaeT MU0 (HECKONbKO /NL) ANS BbINOMHEHUSA OLEHKW (hyHKLMOHaNbHOW 6e30macHOCTU B Mon-
HOM 06beMe, YTOObI CyAUTb O AOCTUXEHUN YCTPONCTBOM (PYHKLUNOHaNIbHOWK 6e30nacHOCTU. 3TO 060CHOBaHMWe
BK/tOYaeT B ce6si pekoMeHAaLnm No NPUHATUIO, YC/TOBHOMY MPUHSATUIO UM OTK/IOHEHUWIO Pe3y/ibTaToOB OLEHKU
PyHKLMOHaNbHOW 6e30nacHOCTU ycTpolicTBa.

MpumevyaHune — BcyyaB ec/im NOCTaBLUMK NEPBOrO YPOBHSA HECET OTBETCTBEHHOCTb 3a pa3paboTky yCcTpoii-

CTBa, BK/IOYAs VHTErpaLmio TPAHCNOPTHOIO CPEACTBA, TO Takoi MOCTaBWMK 6epeT Ha ce6s BblLeynoMSIHYTYIO Posib 13-
rOTOBUTE/SI TPAHCMOPTHOrO CpeacTea.
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Ha npakTuke oueHka (PyHKUMOHa/ibHOM 6e30nacHOCTU Npu pacnpefesieHHON pa3paboTke MOXeT ObITb
pasgenieHa Ha BbINO/IHEHNE:

- OLEeHKN PYHKLMOHaNbHOWM 6e30nacHOCTW B OrpaHNMYeHHOM Ob6beMe Ha TeppuTOpuUM nNocTaBluKa, 3a-
Tparnsasi NOCTaBLMKOB B LleNo4YkKe noctaBoK. NpumeHAaeTca 3HadeHue YINBA, aBnsoueecsa caMmblM BbICOKUM
yHacniefoBaHHbIM 3HadeHnem YT BA (oT ueneii 6e3onacHocTn ycTpoiicTBa), A48 BCeX 3/IEeMEHTOB YCTPOWCTBa,
KOTOpble pa3pabaTbiBalOTCA NOCTaBLMKOM (CM. Takxe 5.4.5 NCO 26262-8); u

-OKOHYaTE/IbHOW OUEHKM (PYHKLMOHANbHOW 6Ge3onacHoOCTW, Bkuawuweilh B ceba o60CHOBaHWE [0-
CTMXEeHNSA PYHKLMOHaNbHOM 6e30MacHOCTU MHTErpupoBaHHbIM YCTPOMCTBOM, Hanpumep BbINOJIHAEMONl W3-
roToBUTE/IEM TPAHCNOPTHOrO cpeAcTBa. NpumeHsemoe 3HaveHue YMNBA aBndetca HamboNblWMM 3HaYeHNEM
YMNBA ueneli 6e3onacHocTu yctpolictBa (cM. Takke NCO 26262-2).

Mpumep — MpounsBoguTENb aBTOMO6GUNA pa3pabaTbiBaeT YCTPOWCTBO, Y KOTOPOro Lenb 6e3onacHocTy 1
(LB 1) umeeT 3HauyeHne YMBA, paBHoe O, a uenb 6e3onacHocTu 2 (LB 2) umeeT 3HayeHne YMNBA. paBHoe A, 1 naaHu-
pyeT BbINOMHWTb OLEHKY (YHKLMOHANbHOI 6e30nacHOCT U 3TOro ycTpolicTBa. BnonHe BO3MOXHO, 4TO, Hanpu-
Mep, NOCT aBWMUKBTOPOro N TpeTbero YpoBHsa paspabaTbiBaeT 3/1eMeHT bl ANA 3T Oro ycTpoiicTBa TOMbKO CO
3HayeHnamn YMNBA, paBHbIMU A, TO eCTb TO/IbKO 3/IEMEHTbl, KOTOpPble Hacneayw T 3HayeHue YIMNBA UbB 2. paBHoe
A [ecnun, ogHaKo, 3TO NpUMeHUMO, cM. pasgen 6 NCO 26262-9 (KpuTepnn coOBMeCTUMOCT M 3leMeHTO0B)]. B HacT 0A-
uem cTaHaapTe He cywecTBYeT Tpe6oBaHUA MU peKoMeHAauumn (HV 3a, HU NPOTUB), O BbINOMTHEHUW OLEHKUN (DYHK-
LMOoHanbHOW 6€30NacCHOCT M HA TeppPMT OPUN Takoro nocTaslnka ANsS Takoro paspabaTbiBaemMoro ycTpolicTaa.

O6nacTb NpMMeHeHUs, Npoueaypa (Hanpumep, pedynbTaTbl PaboTbl AO/MKHbI ObITh NPeoCTaB/eHbl MOCTaBLLM-
KOM. pe3ynbTaTbl paboTbl AO/MKHbI GbITb PACCMOTPEHbI 3aKa34YMKOM) U BbINOSIHEHNE OLEHKM (PYHKLMOHaIbHOW 6e30-
NacHOCTU. Kacalolmnecs B3auMOAENCTBUSA Mexay 3aka3uMKOM 1 MOCTaBLYMKOM yKasblBalOTCA B COOTBETCTBYIOLLEM CO-
rnaweHnn o6 nHtTepderice paspaboTku [cm. pa3gen 5 NCO 26262-8 (B3anmopeicTBre B COBMECTHbIX pa3paboTkax)].

Mpumep — CornaweHne 06 nHTepdelice paspaboT KN MexXAy NU3TOTOBUTENeM TPAHCNOPTHONO cpej-
cTBa (3akasyuk) MnNocTaBUWMUKOM NepBoro YpoeHsa. Cornawexnne o6 uHTepdeiice paspaboTKkn Mexay nocTas-
W MKOM NepBOro YpPOBHSA (3aKa3ynmk) M NOCT aBU,MKOM BT OPOro YpOBHS.

OAVH 13 BO3MOXHbIX CNOCO60B BbINOMIHEHUS OLEHKU (PYHKUMOHaNbHOW 6e30nacHOCTM B c/iyyae pac-
npegeneHHon pa3paboTKkM 3ak/o4vyaeTcsd B TOM. YTO U3rOTOBUTE/NIb TPAHCMOPTHOIO cCpeacTBa M KaxAablh n3
NnocTaBLIMKOB B LieNOYKe MOCTaBOK pellaeT Te BOMPOCHI MO OLeHKe [cM. nmepeuyucsieHns a). b) n c) Bblwe],
3a KOTOpble COOTBETCTBYHOLLAA CTOPOHA HECET OTBETCTBEHHOCTb, & UMEHHO:

- NOCTaBLUUK paccMaTpuBaeT Mepbl o6ecneyeHns 6e30MacHOCTN, peasin3oBaHHble Npu pa3paboTke 3a1eMeH-
TOB. BK/1lOYas MX Lesiecoobpas3HoCTb 1 3hPeKTMBHOCTb, YTOObI 06ecneYnTb COOTBETCTBME C Lenamu 6es3onacHo-
CTU unn TpeboBaHMsIMM 6e30MacHOCTU (NpefyCMOTPEHHbIMWU 3aKa3uyMKOM WUAN pa3paboTaHHbIMU MOCTaBLYUKOM),
1 OLEeHMBaeT CBOM peann3yemble MPOLECcChbl 1 MoslyYeHHble pe3y/nbTartbl paboTbl. MMocTaBLWMK Takke OLeHuBaeT
BO3MOXHOE B/IMsiHME pa3paboTaHHbIX 3/1EMEHTOB Ha (DYHKLMOHa/IbHY0 6e30MacHOCTb YCTpOolicTBa, HanpuMep Bbl-
AABNSET. MOTYT 1N peann3oBaHHble Mepbl N0 o6ecneyeHnto 6e30MacHOCTN NPUBECTN K HOBbIM OMAaCHOCTAM;

- U3roTOBUTENIb TPAHCMOPTHOTO CpeAcTBa oueHMBaeT (PYHKUMOHaNIbHYO 6e30MacHOCTb MHTErpupoBaH-
HOro ycTpoiicTBa. YacTb OLEHKM MOXeT 6blTb OCHOBaHa Ha pe3dysbTaTax pa6oTbl UM UHOpMaLUK, npeno-
CTaB/IeHHOW OAHUM MK 60s1ee NocTaBLMKaMK, BKIOYas coobuieHns 06 oueHkax yHKLMOHanbHOl 6e3onac-
HOCTW. BbIMOJ/IHEHHbIX HA TEPPUTOPUN NOCTaBLLMKA.

MpumeyvyaHne — 3akasyrk MOXET OLEHUTb Mepbl obecneyeHns 6e30nacHOCTy, OCyLLeCcTB/sieMble NMoCTaBLUy-
KOM. 1 pe3ynbTaTbl paboTbl, NpeAocTaB/geMble NOCTABLUMKOM. 3aka3umk MOXET Takke OLEeHUTb MPOLECChI, OCYLLECTBS-
eMble NOCTaBLLUMKOM Ha TeppuTopuu noctasLimka (cMm. 5.4A8 NCO 26262-8).

5.3 O6ocHoBaHUA 6e30nNacHOCTM

5.3.1 O6bsAicHeHMe 060CHOBaHWN 6e3onacHoCTuU

Llenbto o60cHOBaHMA 6e30nacHOCTM sAABAsAeTcA obecnevyeHne YeTKOro, BCeO6beMIOLLETO U apryMeHTH-
pPOBaHHOTO 06 BACHEHMSA, NOAAEPXAHHOIO A0Ka3aTe/IbCTBOM, YTO Npu paboTe B Le/IeBOM KOHTEKCTe B YCTPOU-
CTBe OTCYTCTBYIOT HEOOOCHOBaAHHbIE PUCKMN.

MprBeAeHHbIe HNXe PYKOBOASLWME yKa3aHUA AaHbl A1 061acTu NPUMEHEHUs HacTosAWwero ctaHaapra.

CyLecTBYOT TP OCHOBHbIX 3/1eMeHTa 060CHOBaHMA 6e30NacHOCTU, & UMEHHO:

- TpeboBaHuA;

- foKa3aTeNbCTBO U

- MaTepuasnbl, noaTBepXaatrowme 6e30NacHOCTb, HanpuMep pe3ybTaTtbl paboTbl B COOTBETCTBUM C Tpe-
60BaHUAMM HaCTOALWero ctaHgapTa.

COOTHOLWEHME MeXay 3TUMN TPeMs 3/1eMeHTaMn B KOHTEKCTe HacToAWero ctaHgapta npeacTaB/eHO
Ha pUCYHKe 6.
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PucyHok 6 — KnioyeBble a/1eMeHTbl 060CHOBaHUs 6e30nacHocTH [2]

[okasaTenbcTBO 6e30MacHOCTM peanun3yeT OTHOWeHWEe Mexay maTepuanamu, NoATBepXxAaloWwmmmn 6es-
onacHocCTb, 1 LensaMn. Ponblo oKkasaTesibCTBa 6€30NacHOCTM YacTo npeHebperatoT. MOXHO NpeAcTaBUTb MHO-
rocTpaHu4HbIli JOKYMEHT C foKa3aTesibCTBamMu 6e3 YeTKOro 06 bsACHEHMS, Kak 3TW AoKa3aTeNlbCTBa CBA3aHbl C
uenamun 6esonacHocTu. [lokasatenbCTBO 1 MaTepuanbl, NoATBepPXAatloL e 6e30NacHOCTb, ABASIOTCA BaXHbIMU
3anemeHTaMn 060CcHOBaHMA 6e30NacHOCTU 1 paccmaTpuBaloTCA Bcerga BMmecTe. [lokasaTesibCTBO 6e3 maTepua-
NoB. NnoATBepxXAatoWwmx 6e30nNacHOCTb, ABASAETCA HEOH6OCHOBAHHbLIM U NMOTOMY HeybeAuTeNnbHbIM. MaTepuansi,
noaTBepxjatlwme 6esonacHocTb, 6e3 Aoka3aTeNlbCTBa SABASAIOTCA HEO6GBACHUMbIMU, B pe3ynbTaTte OTCyTCTBYeT
SICHOCTb B TOM. KaK 6bI/IN 4OCTUTHYTbI Lenn 6esonacHocTn. O6ocHOBaHUA 6e3onacHOCTU NepealoTcsa B BUAe
pa3paboTaHHbIX 1 NpeacTaBNeHHbIX OTYETOB C 060CHOBaHMeM 6e3onacHOCTU. Posib oT4yeTa ¢ 060CHOBaHUEM
6e3onacHOCTU 3akntovyaeTca B 06befgnHeEHUN Aoka3aTeNlbcTBa 6€30MacHOCTM C COOTBETCTBYIOWMMM OTYeTaMu
0 MoflyvyeHUn maTepuasos, NoATBepxAarowmx 6e3o0nacHOCTb (Hanpumep, NPOTOKO/Ibl UCMbITAHUI).

[lokazaTtenbcTBa 6e30NacHOCTU, UCNOb3yeMble B HAcTosILLee BpeMsl B APYrnX oTpac/sx, YHacTo BK/IOYAKOTCA B
OT4YeTbl C 060CHOBaHMEM 6e30MacHOCTU B BUe 06bIYHOro TekcTa. O6bIUHbIM TEKCTOM MOXHO onucaTb, Kak Lesb 6e3-
onacHocTu 6bl/1a MHTepnNpeTupoBaHa, pacnpejesneHa 1 4eKkoMno3npoBaHa, B KOHEYHOM cueTe, J0X0As [0 CCbI/IOK Ha
AokasaTefnibCTBa, KOTopble AeMOHCTPUPYIOT BbIMOJSIHEHNE 3asB/IEHHbIX XapakTepUCTUK 6e30MacHOCTU ANA HUDKHEro
ypoBHSA. Kpome TOro, ctaHoBuTCS BCe 60siee MONYAAPHbIM UCNOMb30BaHne rpaduyeckmx npeacraBfeHnin gokasa-
TenbcTBa 6e30MacHOCTM (Hanpumep, TpeboBaHUA — AoKa3aTeNbCcTBa 6e30NacHOCTN — martepuasibl, NOATBEePXAato-
e 6e3onacHoOCTb, B CpeACcTBe NpeAcTaB/IeHNs CTPYKTYpUpoBaHus Lenu [2]). 4tobbl ABHO U HarnsgHO NpeAcTaBUTb
oTAesbHble 3/1eMeHTbl AoKasaTenbcTBa 6e3onacHOCTM (TpeboBaHWA, 3asiB/IEHHblE XapaKTepuUCTUKW, martepuabl,
noaTreepxgaroline 6e30nacHOCTb, N KOHTEKCT) M OTHOLLEHWS, KOTOPbIE CYLLECTBYIOT MeXAy aTUMM asieMeHTaMu (Ha-
npumep. Kak oTaesibHble Tpe60oBaHNS NOAAEPXNBAIOTCA KOHKPETHbIMY 3asiB/IeHHbIMU XapakTepuctukamm 6esonac-
HOCTU. KaKnM 06pa3oM 3asiB/IeHHble XapakTepucTukn 6e3onacHOCTM NoAAepXmBatoTcsa maTepuanamu, noareepxaga-
lowmmMy 6e3onacHoCTb, 1 NpegnosiaraeMblM KOHTEKCTOM, KOTOpPbI onpeaeneH AN fokasaTesibCcTBa 6e30nacHoOCTy).

[lokasaTenbCcTBO 6€30MacHOCTM, KOTOpOe paccmaTtpuBaeT 6e30NacHOCTb, HEMOCPeACTBEHHO UCMO/b3ys
XapakTepucTukn peasnn3yemoro ycTpolictea (Hanpumep, noBejeHne CUHXPOHM3aLumM CTOpPoXeBOro Talimepa),
4acTo Ha3bIBalOT AOKa3aTe/IbCTBOM 6Ge3onacHocTU usgenus. [lokasaTtesbCTBO 6e30nacHOCTM, KOTopoe pac-
cmaTtpuBaeT 6e30nNacHOCTb, UCMOJMb3Ys XapakTepUCTUKN npouecca pa3paboTku 1 oueHKu (Hanpumep, npea-
CTaBJ/IeHUSA. NPUHATbIE NPU NPOEKTUPOBAHUM), YAaCTO Has3blBalOT AOKa3aTe/IbCTBOM 6e30nacHOCTM npouecca.

O6a Tnna gokasatesibCTBa 6€30MacCHOCTU MOTYT 6biTb MCMNOAb30BaHbl 4N A4OCTUXEHUA 060CHOBAHHOIO
[okasaTenbcTBa 6e30nacHOCTU yCTpolicTBa, rae AokasaTe/lbCTBO 6e30MacHOCTU npouecca MOXeT paccma-
TpuBaTbCs Kak o6ecrnevyeHne yBepeHHOCTM B MaTepuanax, nogTeepxgalolmnx 6e3onacHoOCTb, NCMNO/b3yeMblX
npu gokasaTtenbcTBe 6e30NaCHOCTU U3AENUS.

5.3.2 )XXW3HeHHbIN UNKN pa3paboTkyn 060CHOBaHUA 6e30MacHOCTH

Pa3paboTky 060CHOBaHMS 6€30MacHOCTM MOXHO paccMaTpuBaTb Kak JOMNO/IHUTENbHYIO AeATeNIbHOCTb,
KOTOpasi UHTErPUPYETCS C OCTas/IbHbIMU CTaANSAMU Pa3pPabOTKN XUIHEHHOTO LUKIa cUCTeMbl 6e30MacHOCTU.

MpnmevaHne —MnaH obecneyeHns 6e30nMacHOCTV MOXET BK/Tlo4aTh B cebst nnaHnpoBaHme AONOJ/THUTE/IbHbIX
waros 1 npeaapuTenbHbIX BepCl/IVI 060CHOBaHMs1 6€30MacHOCTU.

Takoii noaxon hopMMpyeT NPOMEXYTOUYHbIE BEPCUN 060CHOBAaHMS 6€30MAaCHOCTUN OCHOBHbIX CTaauii pas-
pa6oTku usgenusi. Hanpumep, npeasapuTesibHas Bepcus 060CHOBaHUSA 6e30MacHOCTM MOXeT 6biTb co3faHa
nocne BepurKauum TeXHNYECKMX Tpe6GoBaHNi crucTemMbl 6e30MacHOCTM; NPOMEXYTOUYHasi Bepcusa 060CHOBa-
HUsi 6e30MacHOCTM MOXET 6bITb CO34aHa Nocsie BepuduKkaumm npoekTa CUCTEMbl U OKOH4YaTesibHas Bepcus
MOXeT 6bITb CO3J,aHa HENOCPeCTBEHHO nepes OLEeHKON IyHKLMOHaNbHOM 6e30nacHoCTyU.
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O6o0cHOBaHue 6e3onacHocTy odopM/ifAeTca B BuAe oTyeTa O NOATBEPXAEHWUMU, KakK ykaszaHO B 6.4.7
NCO 26262-2 (Mepbl NOATBEPXAEHMUA: BUAbl, HE3aBUCMMOCTb U MNOTHOMOUYMS).

Ecnu ycTpoiicTBo moauduumupyeTcs, To oLeHMBaeTCca B/NSIHWE HA 06G0CHOBaHWe 6e30MacHOCTU U. Npu
Heo6xoAMMOCTN, 060CHOBaHMe 6e30MacHOCTN 06HOBAAETCA C y4eTOM MOoAUMMKaLWiA.

6 CTtaans qoopMMPOBaHUS KOHLEMLMA 1 pa3paboTka CUCTEMBI

6.1 O6wumne NONOXeHNSA

B HacTosAwWweM pasgene npeacrtabsieH 0630p NPUHLMUMNOB, fieXalwmnx B OCHOBE aHasim3a onacHocTeli u
Kknaccudukaymn puckos, U pacCMOTPEHbI YNPOLWEHHbIE MPUMEPbI MOHATUNA.

6.2 MpuMep aHanM3a onNacHOCTEW N OLLEHKU PUCKOB

6.2.1 O6wure nosnoxeHns

PaccmoTpum npumep ycTpoiicTBa ynpaB/ieHVWst 6G/TOKOM HaKOM/IeHUs 3Hepruu, BCTPOEHHOro B TpaHC-
nopTHOe cpeAcTBO. B faHHOM NprvMepe NpeAnosiok1M, YTO HakanaMBaemas aHeprus 4o/HKHa pacxofoBaTbcs
TONbKO TOrAa, Korga TpaHCNOpTHOe CPeACTBO ABMXKETCS CO CKOPOCTbIO, paBHOWM nan npesblwatoweii 15 km/u.
Pacxopf HakanMBaemoW aHeprumn npy CKOpPocTn mMeHee 15 KM/4 MOXeT NPUBECTU K NeperpeBy u nocnegytoue-
My paspylueHuto 610ka.

6.2.2 AHanns 1

a) OnpepeneHne oNnacHoOCTU:

- 0TKa3, NPMBOASALLNIA K HeXenaTteslbHOMY pacxofy aHeprun 6/10KOM, MOXeT NPUBECTU K paspyLueHuto 610ka.

b) OnacHoe cobbiTne:

B AaHHOM npumepe NpeanosioXnNM, YTO AO0POXHAA CUTyauunsa Ans aHannsa onacHocTel 1 OLeHKN pUCKoB
ABNAETCA crnefyoLlen:

- ABVXEHNEe aBTOMOOUNIA B «Mpo6GKax» CO CKOPOCTbIO MeHee 15 Km/u.

MpouncxoanT HexenatesbHOE pacxofoBaHWe 3Hepruy u3-3a oTkasa B ycTpolicTBe. B/iok HakonseHus
3Hepruun paspylaeTcsi, HAHOCS Cepbe3Hblli Bpes BOAMTENO U Maccaxupam TpaHCNOPTHOro cpejcTBa.

c) Knaccutukaymna BbisBIEHHONO OMNacHOro cob6bITuA

PaspyweHne nNpMBOAMT K ONAcHbIM AN1A XW3HU TpaBMaM C COMHUTENbHbIM BbIXUBaHWEM ANSA A0AeN,
HaxoAsLWmMXca B TPAHCMNOPTHOM Cpe/CcTBe, MO3TOMY TSXECTb OLeHMBaeTCcsA Kak S3.

ABTOMOGUNb ABUXETCA B «NpPO6Kax» CO CKOPOCTbIO MeHee 15 Km/4. Ha ocHOBe cTaTUCTUKM Tpaduka
AN LeneBoro pbiHKa AaHHOro TPaHCMOPTHOTO cpeAcTBa Bo3AelicTBME Takoi cuTyaumm MoxeT 6biTb OLEHEHO
kak E3 (npoucxopsuiee B TeyeHne 1 % — 10 % cpepHero BpemeHu pa6boTbl aBTOMO6GUNSA).

Cnoco6HOCTbL BOAUTENA WM MacCaXMpoB TPaHCMOPTHOro cpeAcTBa ynpaB/ATb OTKa3oM ycTpoicTea
1N paspylweHuem 6510ka paccMaTpuBaeTcs Kak HenpaBAonofoGHOe co6biTMe: B AaHHOM cCriyyae ynpaBnsie-
MOCTb MOXeT 6bITb OLleHeHa kak C3 (TPYyAHOKOHTPO/IMPYEMOe UM HEKOHTpoiIMpyemoe cobbiTue).

MpumeHas Tabnuuyy 4 NCO 26262-3. nonyumm 3HadyeHne YMNBA. paBHoe C.

6.2.3 AHanus 2

a) OnpepenieHne onacHocTU:

- 0TKa3 He NPUBOAMUT K pacxoay aHeprum 6710KoMm.

b) OnacHoe co6bITue:

- ntob6as cuTyaums B npouecce ynpassieHUs aBTOMOGUEM.

OTKa3 ycTpoiicTBa NPONCXOANT, HO OH He MPUBOAUT K pacxody Kakoin-nmbo aHeprumn m3 6710Kka Hakonse-
HUS 9HEPrUM 1 NO3TOMY HMKAKOU Bpes He HAHOCUTCS.

c) Knaccudunkaunsa BbISB/IEHHOTO ONacHOro cobbITUA

MockonbKy 0TKa3 yCTpoiCcTBa He HAaHOCUT Bpeda, TAXecTb knaccuduymnpyetcsa kak SO nynpassisieMoCcTb
He onpepgensieTca. Mo3ToMy Lesb 6e30MacHOCTU He onpegensieTcs.

6.3 3amMeyaHusa o knaccudukaunum ynpaBnaemocTu

Kak nosicHsietcsa B pasgene 7 NCO 26262-3 (AHa/IM3 onacHoOCTel 1 OLeHKa PUCKOB), YNPaBAsaeMOCTb OLLeHU-
BaeTCsl BEPOATHOCTbIO TOrO, YTO BOAUTE b WM APYTOA YYacTHUK ABMXEHNA MOryT nsbexaTb KOHKPETHOro Bpeja.
B npocTeiiluem cnyvyae paccMmartpuBaeTcs TO/MbKO OAWH pe3ynbTaT ANA [aHHOro ONacHOro cobbITusA,
a ynpaesisieMoCTb npejcTaBssieT co60i OLeHKY BEPOATHOCTU TOrO, YTO 3TOFO pe3ysibTaTta MOXHO n3bexarb.
TeM He MeHee, MOryT 6biTb W Apyrne cnydan. Hanpumep, BO3MOXHble TsXesnble nocnefcTBUs (Hanpwu-
Mep. Kfacc TSXecTU nocneacTBuii S2) MOXHO OTHOCUTE/IbHO JlerKo MNpeAoTBpaTUTh (Hanpumep, B ciy4ae
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ynpasnsemoctu C1l), ogHaKO MeHee TAXeNblX NOC/eACTBUI (HanpumMmep, Knacc TsxecTn nocnegcteuii S1) 6bl-
BaeT ropasfo TpyaHee nsbexarb (Hanpumep, B cnydae ynpasnsemoctn C3). Ec/in npeAnonoxunTb, 4TO Knacc
Bo3gelictBua E4. To cnegyowmini Ha6op NoslyYeHHbIX 3HavyeHuin YMNBA, nokasbiBaeT, UTO Heob6a3aTeNbHO ca-
Mblii BbICOKWUIA Knacc TshKecTu nocnencTBuUii NpUBOAUT K CaMOMY BbICOKOMY 3HaueHuto YMBA.

- E4, S2. C1 => 3HadeHune YIMBA, paBHoe A;

- E4, S1, C3 => 3HauveHune YIMNBA. paBHOoe B.

B gaHHOM npumepe 3HayeHue YMBA. paBHoe B, npeactaBnsieT co6oii COOTBETCTBYIOLLYIO Knaccudumka-
LMo ONacHoro cobbITus.

6.4 BHewHne mepbl

6.4.1 O6uwmMe NONOXEHNSA

BHewHas mMepa ABAseTCSA OTAeNbHOM W He3aBUCUMOI OT ycTpolicTBa MepoW, KoTopasi CHuXaeT uim
cMAryaeT PUCKKU, CBA3aHHble C 0TKa3OM fJaHHOro yCcTpoiicTBa.

6.4.2 Mpumep 1 3aBUCUMbIX OT TPAHCMOPTHOTO CPOACTBa BHEWHNUX Mep

ABTOMOGWNb A OCHalleH pyYHbIM MexaHW3MOM MNpuBOAa KOPOOKM nepefay, KOTOPbIA MOXHO OCTaBUTb
Ha nto6oli nepegaye, B TOM Yncsie HeliTpasibHOM, NPU BbIK/TIIOYEHHOM 3aXuraHun. TpaHcNopTHoe cpeAcTBo B
OCHalleHO aBTOMaTUYeCcKo KOpOOKOW mepepay, y KOTOPOW, NpU BbIK/OYEHHOM 3aXWraHuu, BKOYEHa ofHa
nepejaya v HOpmMasibHO 3aMKHYTO cuensieHne. O6a aBTOMO6UIA UMEIOT AOMNOSIHUTE/IbHOE YCTPONCTBO, 3/1eK-
TPUYeCKUii CTOSSHOUHbIW Topmo3 (EPB).

[Ansa paccmaTpuBaeMblX TPAHCMOPTHbIX CPeACTB aHaNM3npyeTcs criedyoLWmnii cueHapuii:

- aBTOMOOU/Ib Ha NapkoBKe (3aXnraHue BbIK/OYEHO, BOAUTE/Ib OTCYTCTBYET):

- MECTOM NapKOBKU ABAAETCA TPOTyap C HaK/IOHHbIM Y4aCTKOM, Pacno/IOXeHHbIM Ha TeppuTopumn ropoga
Cc 60/1bWINM HaceneHneMm:

- OTKa3oM siBNseTCA BHe3anHas noteps pa6otocnocobHocTn EPB.

B atom cnydyae aBTOMO6UAb A. OCTaBasiCb Ha HelTpasbHOW nepegave NPy BbIK/TIOYEHHOM 3aXuUraHun
(cuTyaumns, KoTopass COOTBETCTBYeT pasyMHO Mnpejcka3yeMoMy, HernpaBU/IbHOMY WCMOJ/Ib30BaHUO), BO3MOX-
HO. byAeT ABUratbCs, ec/inm ero octaBuUTb 6e3 npucmoTtpa. OueHnBas AaHHYI CUTyalunio, MOXHO onpeaenmntb
cnefytolme knacchbl: Afs ynpaBnsemMocTu — paBHbIl C3. TAXecTU NocneacTBuii — pasBHbIA S2 unun Bbllle,
B 3aBMCMMOCTMN OT HanMuns No6aAN30CTU NNL,. KOTOpble MOTyT ObiTb yA3BUMbI, U BO3aeicTBua — 60onee EO. B
3aBUCUMMOCTU OT AManas3oHa peasibHO Ha3Ha4Yaemoro knacca Bo3fgeiicTBusA, Ananas3oH 3HavyeHuii YMBA knac-
cndununpyetca mexagy QM u C.

OpHako aBToMO6uAbL B, y KOTOpOro nepegaya Bcerfja BK/OYeHa, ABUratbcsa He 6GyAeT, MO3TOMYy onac-
HOCTb He BO3HWKaeT. 3aBNCUMble OT TPAHCNOPTHOIO CPeACcTBa BHELWHNE MePbl, BK/IIOYEHHbIE B MPOEKT 3TOro
aBTOMO6UNA, cnocob6CcTBOBANIN IMKBUAALNN pUCKa A1 pacCMaTpMBaemMoro cueHapus, HO TO/IbKO €C/TN MOXHO
nokasaTb, YTO aBTOMaTnyeckas kopobka nepegay n EPB goctaTto4yHo He3aBUCUMBI.

6.4.3 NMpumep 2 3aBUCUMbIX OT TPAHCMNOPTHOIO cCpefCTBa BHEWHUX MOpP

ABTOMOGWNb A OCHalleH CUCTEMO AUHaMUYecKol cTabuansaumm B JONOSIHEHNE K CUCTeMe MOBTOPHOIo
3anycka gsuratensa. ABTomo6unb B o60opyfoBaH TO/IbKO CMCTEMOI MOBTOPHOrO 3anycka gsuratens.

[Ansa paccmaTtpuBaeMblX TPAHCMOPTHbIX CPeACTB aHaNn3npyeTcsa crieAyoWwmnii cueHapuii:

- aBTOMOOMAb ABMXKETCA CO CKOPOCTbIO Bblwe cpeaHeil (50 km/u < b < 90 KM/4);

-fopora MoleHas, cyxasi U NPOXo4uUT B NPUrOPOAHON 30He;

- TpaHCnopTHOe CPeAcTBO NpubnMxKaeTca K cpegHeMy 3HAYEeHUIO KPUBU3HBI B n3rnbe goporu;

- CKOPOCTb TPAHCNOPTHOTO CpeACTBa M KPMBM3HA AOPOrN TakoBbl, YTO 60KOBas cocTaBastolan yckope-
HVA Bbllle CpefiHero 3HavyeHus;

-0TKa3 CUcTeMbl MOBTOPHOrO 3amnycka ABuraTens, 3akjtovaloluniica B HexenaTeslbHOM BbIK/HOYEHUN
ABuratens, NnpMBoOANT K BHE3aNnHOMW NOTepo TATOBOro YCU/INSA BO BPEMS BbIMOJIHEHUS CLEeHapus.

B pe3ynbTaTte BHe3anHoli NoTepu TAroBOro yCU/nNst y TpPaHCMOPTHOTO cpeAcTBa NosB/ASeTCA MOMEHT pbl-
cKaHuA. TpebyoLWwmnii oT BoANTENA BOCCTAHOBUTL ynpaB/ieHne aBTOMOGWUIEeM py/sieBbIM KOaecoM. MOXHO no-
KasaTb. YTO aBTOMOOMAb B Npy BbINO/IHEHUM 3TOr0 MaHeBpa byAeT MMeTb HU3KYIO YNpaB/IseMOCTb, YTO MOXeT
AaTb 3HavyeHusa ansa YMNBA. paBHble C unm D. C Apyroii CTOPOHbI, cucTema AuHaMuyeckoi ctabunusaumm
TPaHCMOPTHOrO cpeacTBa A orpaHnyMBaeT NocneAcTBua 60KOBOIW HeycToMumBoCcTU. B pesynbTate ynpaBnisie-
MOCTb A1 TPAaHCNOPTHOrO cpeAcTBa A 6yaeT HMXe. Takum o6pa3omM, 3aBUCUMbIe OT TPAHCNOPTHOIO cpeacTBa
BHelWHMe Mepbl, NpeAcTaB/ieHHble CUCTEMOI AnHaMn4yecKkoi ctabunmsaynm, cCNocCo6CTBYOT CHUXEHMNIO pucka
ANna 3toro cueHapua. OQHaKo 37O cnpaBeA/IMBO VWb B TOM C/lyvyae, eC/in MOXHO MnokKasaTb, YTO paccma-
TpuBaeMmblii 0TKa3 CMCTEMbl MOBTOPHOrO 3anycka ABUratens He MOXeT MOBAUATbL HA CUCTEMY AUHAMUYECKO
cTabunumsaumnm n AN aTUX CUCTEM [aHHblli 0TKa3 He AAB/ISETCA 3aBMCUMbIM.
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6.5 Mpumep obbegnHeHNa uenen 6e3onacHoOCTH

6.5.1 BBegeHune

Llenn 6e3onacHoCcTn — 3TO Tpeb6oBaHUA K 6€30MacHOCTN BEpPXHero ypoBHS ANS AaHHOro ycTpolicTsa.
N3 Hux chopmupytoTca TpeboBaHUS K (PYHKLMOHANbHOW 6e30nacHOCTM, YToGbl n36exarb HEOGOCHOBAHHOIO
pvcka onacHoro cobblTns. Llenn 6e3onacHoCcTy onpefensioTca Ha cTagun GopMUpoBaHUA KOHUEnuun B co-
oTBeTCTBMM € TpeboBaHuaAMu 7.4.8 NCO 26262-3. Ecnu uenn 6e30NacHOCTN NOXOXWU WX CCbISTAlOTCA Ha OAHY
M Ty X€ ONacHOCTb B pPa3/IMYHbIX CUTyaUUsX, TO OHN MOTYT 6biTb 06be/HEHbI B OAHY Leflb 6€30MacHOCTA C
caMbIMW BbICOKMMU 3HavyeHueM YMBA u3 obbegnHsembix uenei 6esonacHocTu. [lanbHelwasa paspaboTka
MOXeT YNpPOCTUTbLCA C YMeHbLUEeHUeM KonmuyecTBa uUesieli 6e30nacHOCTU, KOTopble B TO Xe& BPeMsi AOJIKHbI
oXBaTblBaTb BCE BbISAB/IEHHbIE OMNACHOCTN.

6.5.2 O6wure nonoxeHns

B cnepytowem npumepe ycTpolicTBO, Lenin 6e30nacHOCTU 1 knaccugukaumm sHaveHnii YNBA ncnonbay-
I0TCS TONIbKO ANSA MAMOCTpaumy npouecca o6begnHeHns Lenei 6e3onacHocTu. [laHHbIli NpuMep He oTpaxaeT
NMPUMeEHEeHNA HacToALWEero ctaHgapra A/19 aHallorMyHbIX peasibHbIX MPOEKTOB. B 4yacTHOCTU, OH He KacaeTcs
naeHTUUKaLumM BUAOB OTKA30B, aHasim3a CUTyaun n oueHKn Bo3gelicTBUA Ha YpOBHe aBTOMOGUSA.

[ns npocToTkl, AaHHbI NpMMep orpaHM4YnBaeTCcsa KoMMno3suuunen aByx ueneli 6e30nacHOCTU, HO TOT xe
camblil noAaxon MoxXeT OblTb pacnpocTpaHeH N Ha 60/bllee KONMYECTBO NCXOAHbIX Liesieil 6e30nacHOCTH.

6.5.3 OnpepeneHne pyHKUUU

PaccMoTpyum TpaHCNOPTHOE CPeAcTBO, OCHALEHHOE CUCTEMOW 3/1eKTPUYECKOro CTOAHOYHOro TopMo3a
(EPB). Cuctema EPB, Bk/lOYeHHas NO KOHKPETHOMY 3anpocy BoauTesnsi, GopMupyeT TOPMO3HOW MOMEHT Ha
3aHUX Kosiecax aBTOMOOUNA, YTO6bI NPefoTBpPaTUTbL HenpegHaMepeHHble ABUXEHNA aBTOMOGOUNA BO BpeEMS
ero CTOSHKM ((PYHKLNA NapKOBKW).

6.5.4 LUenn 6e3onacHoOCTU, NpUMeHsieMble A1 OAHOW U TOl )XO ONacHOCTU B pPas/IMYHbIX
cuTyaumax

6.5.4.1 AHanns3 onacHocTel 1 oueHKa PUCKOB

[Ana ynpouweHns npumepa paccMOTPUM crieAylowmnii Bug otkasa @yHKLUN NapKOBKNU:

- HenmpeJHaMepeHHOe NpusefeHne B AeicTBUE CTOAHOYHOIO Topmo3a.

MpumevyaHue — BJAaHHOM KOHTEKCTE TEPMUH «HenpeJHaMepEHHOe NpUBELEHWE B felicTBME» O3HAYaeT
cpabaTbiBaHve hyHKUMM 6e3 3anpoca BoauTens.

[aHHbI BN 0TKa3a MOXeT NO-pa3HOMY BO3eNCTBOBATb Ha TPAHCMNOPTHOE CPeACcTBO B 3aBUCMMOCTU OT
KOHKPETHOW C/TIOXUBLUENCA CUTyaluMn B MOMEHT BO3HUKHOBEHMUSA OTKa3a, YTo oTpaxeHo B Tabnuue 1.

6.5.4.2 Pa3paboTKa Leneil 6e3onacHoOCTH

Kak nokasaHo Bbille, O4MHaKOBbIe Lienn 6e30NacHOCTN U 6e30nacHble COCTOAHUSA NPUMEHUMbI K 06enm
cuTyauunam. Utak, uenb 6e30nacHOCTN MOXeT ObITb ONpefeneHa cneayrolumm obpasom:

- uenb 6e3onacHOCTU: NPeAOTBPATUTL BK/IKOUEHME (DYHKLMW MapKoOBKU 6e3 3anpoca BoAUTeNs, Korga
TpaHCNOpPTHOe CpeACcTBO ABUTaeTCs:

- 6e3onacHoe coctosiHue: EPB He paboTaeT;

- 3HaueHue YMNBA: Hanbonblee 3HadeHne YINBA. onpegeneHHoe B Tabnuue 1. 3ajaetcsa faHHOW Lenu
6e3onacHoOCTH.

Ta6nuya 1— Uenn 6e3onacHOCTH, NONyYeHHble ANS OAHOV 1 TOW Xe ONacHOCTU B B Pa3/IMYHbIX CUTyaLUsAX

Bes-
Bo3amox-
Onac KoHdeTHasn OnacHoe Llens 6esonac onacHoe
Bun otkasa Hble no- YMNBA
noCTb cutyaums cob6biTue HOCTHU cocrtos
cneacTBua
une
Ycnpeaname Heoxu- Bbicokas HeoxupaHHoe MoTeps Bonee MpepgoTBpatuThL EPB He
BEHHOE npusoje AaHHOe ckopocTb. W1 3amepneHue Ha ycToitunso BbicoCCce BK/lOUEHMNE (PYHK- pa6oraet
uve B feiicTBue 3amegne- nosopoT. U BbICOKOI CKOpPOCTHU. CTM aBTOMO-  3HaA4YeHuMe LuM napkoBku 6e3
CTOAHOYHOTO Hue HU3Koe no- NN nosopoT UIN 6uns YNBA 3anpoca soautens
Topmo3a BEPXHOCTHOE HWU3KOe NoBEepXHOCT- Korfa TpaHcnopTHoe
TpeHue Hoe TpeHune cpeAcTBO ABUTaeTCs
HenpepHamepeH- Heoxu- CkopocTb HeoxungaHHoe 3apgHee Bonee MpepgoTBpatnTh EPB He
HOoe npusejeHne  AaHHOe HUXe cpejiHell  3amepsieHne Ha CTO/IKHO- HU3Koe BKMOUYEHNE yuK pa6oTaet
B fleiicTBue 3amefne- U BbICOKOE NO- CXOPOCTW HuxXe BeHue co 3HayeHWe UMW NapkoBku 6es
CTOSAHOYHOTO Hue BEPXHOCTHOE cpegHeit U Boicokoe — cneaylouwum YMNBA 3anpoca BoaguTens,
Topmo3a TpeHue noBepxHOCTHOE aBTOMOGU- Korja TpaHcnopTHOe
TpeHue nem cpeAcTBO ABUTaeTcs
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7 CTpyKTypa TpeboBaHWii K npoueccy obecneveHnsi 6e30nacHOCTM.
MocnepoBaTeNbHOCTL BbINOSIHEHUSA TPebOBaHWIA K 6€30MacHOCTM

MocnepoBaTenbHOCTb pa3paboTKM M BbIMOJIHEHUS TPpeb6OBaHW K 6€30MacHOCTN B COOTBETCTBUU C Ha-
CTOSAWMM CTaHAapPTOM NOKa3aHbl Ha PUCYHKaX 7 1 8 1 ONNcaHbl HUXe. Ha 3TUX pUCyHKax KOHKpeTHble pasjesibl
HacTosLero ctaHAapTa ykasaHbl cneaylowmMm o6pasomM: «T-M», rge « T» 03HayaeT HOMep YacTu HacTosLWero
cTaHgapTa, a «/1» ykasblBaeT HOMep pasfena wan nogpasgena B aTON vacTu.

AHanuns3 onacHocCTel 1 oL eHKa pucka BbINOSIHAETCA 415 onpefeneHNss PUCKOB 1 onpeaesieHns ueneii 6e3-
OMacHOCTM A1A CHUXEHUA 3TUX puckoB. (CMm. pasgen 7 NCO 26262-3 AHann3 onacHocCTel 1 OLeHKa pUCKOB.)

3atem chopmupyeTcsa KOHUenuusa (OyHKUMOHa/NbHOW 6e30macHOCTU, KOoTopas onpegensieT Tpeb6oBaHus
(PyHKLMOHaNbHOW 6e3onacHocTu, obecneunBarlMe BblNosIHEHWE Leneli 6e3onacHocTu. [laHHble Tpe6oBa-
HUA onpeAenstoT MexaHu3Mbl obecneyeHns 6e30MacHOCTU U Apyrve mepbl ob6ecnevyeHns 6e3onacHOCTU, Ko-
Topble 6yAyT MCNO/b30BaTbCA B AaHHOM ycTpoicTBe. Kpome Toro, onpefensaiTcsa a/leMeHTbl apXUTeKTypbl
CUCTEMbI, KOTOPble 06ecneynBaloT BbINOJIHEHME 3TUX Tpe6GoBaHuli. (Cm. pasagen 8 MCO 26262-3, KoHuenyus
PyHKLMOHanbHOM 6e3onacHoCTu.)

Nanee popmupyeTca TexHUYeckas KOHUenumsa obecnevyeHns 6e3onacHOCTM, KOTopas onpepenseT Tex-
HMYyeckne TpeboBaHUA K cuCTeMe 6e30MacHOCTU U UX pacnpepesieHne Mo 3/1eMeHTamMm CUCTeMbl, peasinsye-
MbIM B MPOEKTe cucTembl. 3TN TeXHUYeckne TpeboBaHUA K cUCTeMe 6e30MacHOCTM YKaxyT pasbueHue aTux
3/1eMEHTOB MeXxay annapaTHbiMU cpeacTBaMuM U NporpamMmmHbIM o6ecnedeHmnem. (Cm. pasgen 6 MCO 26262-4.
Cneumndmkaums TeEXHUYECKUX TpeBoBaHUI K cucTteme 6e30MacHOCTHU.)

MpoekT cuctembl 6yaeT paspaboTaH B COOTBETCTBUM C TEXHUYECKMMU TPebOBaHUAMMU cCUCTEMbl 6e3-
onacHocTu. Vx peanusauusa MoxeT ObITb onpegeneHa B cneuyndukaunm npoekta cuctembl. (Cm. pasgen 7
MCO 26262-4, NMpoekT cucTemsbl.)

HakoHel, 4TO6bl BbIMOMHNUTL TEXHNUYECKMe TpeboBaHUSA K cucTeMe 6€30MacHOCTM U NPOEKTY CUCTEMBbI,
6yAyT ykasaHbl Tpe6oBaHUA K annapaTHbIM cpegcTBaM U NporpaMMHOMY obecnevyeHuto cucTembl 6e3onac-
HocTu. (CMm. pa3gen 6 NCO 26262-5, Cneyndukayma TpeboBaHMin K 6e30NacHOCTM annapaTHbIX CPeAcTB, U
paspen 6 NCO 26262-6. Cneumndurkaumsa TpeboBaHuii K 6e30NacHOCTM NPOrpaMMHOro o6ecneyeHums).

PucyHok 7 nnnioctpupyeT B3anMOCBA3b Mexay cTagusamu hopmmupoBaHna TpeboBaHUn U pa3paboTku
annapaTHbIX CpefiCTB, KOTOpPble onpefesieHbl B HACTOsALWEM cTaHgapTe.

"> NAANW » LL(T[Ys. L)W L 94 NWNIYIL— 1A
n —FIOHE—LLLLIMOL» «dLiaf— 1TP»Bex/[ Brponrup— 1

PUCYHOK 7 — HaunHatoLascs oT (hopMUMPOBaHMS KOHLENLMM NOC/IeA0BaTENbHOCTL pa3paboTku Tpe6oBaHuii 6esonac-
HOCTW. NPOEKTUPOBAHUS 1 TECTUPOBAHUSA A1 annapaTHbIX CPeacTs

PrcyHOK 8 UnntocTprpyeT B3aMOCBS3b MeXAY NoACTaAusiMy hopMupoBaHust Tpe6oBaHuii, pa3paboTkm
M TEeCTUPOBAHMA A4/t NPOrPaMMHOro o6ecreyeHusi, onpesesnsieMyto HacTOSILLUM CTaH4apPTOM.
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MO — nporpamMmHoe o6ecneyeHHo

PurcyHok 8 — HauuHatowasics oT (hopMMpPOBaHUs KOHLENLMM NOC/eoBaTeTbHOCTb Pa3paboTku TpeGoBaHuit
6e30MacHOCTY, NPOEKTUPOBAHWS U TECTUPOBAHWS A/151 NPOrpaMMHOro o6ecneyeHmst

MpoekTupoBaHne cucTembl

MpoekTUpPOBaHUE CUCTEMbI — 3TO HENPEPbIBHbI NPOLECC YTOUHEHWSI OT OnpeAeneHns ycTpoiictea (3—6)
[0 (hopMUpOBaHUS NPeAnonoXeHnli NpeaBapuTeNIbHON apXUTEKTYpPbl U NpoekTa cuctembl (4—7).

3aBUCUMOCTb MeXAy YPOBHSAMU TECTUPOBaHMUS

Cneuundurkaymm TeCTOB U TECTOBbIX NPUMEPOB Ha KaXA0M YPOBHE B OCHOBHOM 3aBUCAT OT COOTBETCTBY-
lowmnx Tpe6oBaHnii u npoekTa. OHW He 3aBUCAT OT cneundguKaymnii TeCToB, TECTOBbIX MPUMEPOB U pe3ynbLTaToB
TECTOB Ha APYrux YpoOBHsSX TecTupoBaHus. Cneumdukaumy TectoB 06bI4HO 3aBUCAT OT cpefbl TECTUPOBAHUSA.

3aBUCUMOCTb YpOBHeli TeCTUPOBaHUsI OT YpOoBHeli Tpe6oBaHUl U NPOEKTUPOBaHUS

Cneuundunkaumm TeCTOB U TeCTOBble NpUMepPbI (hOPMUPYOTCA U3 Tpe6GoBaHUii U NCNoNb3YT MHOopMa-
LMI0 O NPOEKTE OAHOIO U TOTO e YPOBHS NMPOEKTUPOBAHUS.

Mpumep — [N BbINOMHEHNS TECTUPOBAHNA HEO6X0AMMA MH OpPMaLUsA O NPoeKTe.

Bepudumkaumna Tpe6oBaHUn K NPOrpaMMHOMY 06GecneyeHunto cucteMbl 6€30NacHOCTHU

CTagus Bepudukaumm Tpe6oBaHuii K NporpaMmMHOMY o6ecrneyeHuto cuctembl 6esonacHocTu (6-11) Tpe-
6yeT vHTerpayuy NPorpaMMHOro o6ecneyeHuns v annapaTHbIX CPeaCTB.
BHelwHne Mepbl U Apyrue TeXHON0ru

I'Io,u,TBep>K,qume COOTBETCTBUA BHEWHUX Mepbl N APYrux TEXHONIOTNIA BbIMNOJIHAETCA Ha YpOBHE TpaHCc-
NOpTHOro cpeacTBa.
8 Pas3paboTka annapaTHbIX CPeacTB

8.1 Knaccudumkaumsa cnydaliHblx c60eB annapaTHbIX CPeACTB

8.1.1 O6wWHne NOMOXeHNSA
B o6uwem cnyyae npuv paccCMOTpPeHUM KOMOMHauWi c60eB OrpaHUYMBAOTCSA KOMOMHaAUUSAMU U3 ABYX
He3aBUCUMbIX C60eB annapaTHbIX CPencTB, eC/M aHasin3, BbIMO/IHEHHbIA Ha OCHOBe (PYHKLWOHANIbHOW 1n
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TEXHUYECKO KoHuenuum obecrnevyeHns 6e30MacHOCTM He MokKasas, 4YTO /1-KpaTHbI c6oi ¢ N > 2 aBnsAtTCcA
cylwecTBeHHbIM. CnefoBaTenbHO, A4NA 3afaHHOl Lenn 6e30MacHOCTU M 3a[aHHOro 3/ieMeHTa annapaTHbiX
cpeacTB, C60 MOXeT 6bITb KnaccuuumpoBaH B 60/1bWMHCTBE CllyYaeB Kak:

a) OANHOYHbIN cHOoW:

b) OCTaTOUHbI CHOIA;

Cc) o6HapyXuBaeMmblii ABONHON cHOI4;

d) BOCnpuvHMUMaeMblii ABOHOWN COOW;

€) CKpbITbIli ABOIiHOI COO;

0 6e30MnacHbIii C60.

MOsSICHEHUSI 1 NPUMepPbl PasIMyHbIX KlaccoB c60eB NpUBEAEHbI HUXE.

8.1.2 OAMHOYHbII c6oi

[aHHbIi CO0A.

- MOXeT HernocpeACcTBEHHO NMPUBECTM K HapyLIEeHNIo Uuenmn 6e3onacHocTu: u

- ABNAeTCA c60eM 3fnieMeHTa annapaTtHOro cpeacTBa, A4/19 KOTOPOro HM oAWH MexaHu3M 6e30MacHOCTM He
npegoTBpallaeT HeKOTOpble U3 Taknx c60eB 3/1leMeHTa annapaTtHOro cpeAcTsa OT HapyLleHUs Lenn 6esonacHocTu.

Mpumep — HeKOHT poONuUpyeMblii pe3nucTop, ANA KOTOPOro xoTa 66l 0OAWH BUA OTKasa (Hanpumep, 06-
pbIB LEenn) uMeeT BO3MOXHOCTb HapyWNThb Lenb 6e30nacHoCTK.

MpumeyaHune — ECAM yacTb annapaTHOro CPeACcTBa MMEET, Mo KpaiiHell mepe, ofuH MexaHu3m 6e3onac-
HOCTW (Hanpumep, CTOPOXeBOE YCTPOCTBO MUKPOKOHTPOsI1IEpa), TO H OAMH COOIA 3TOI YacTu He knaccuduumpyeTcs Kak
O[MHOUHbIA c60ii. C60M, AN1A KOTOPbIX MEXaHU3Mbl 6€30MacHOCTV He NPeAoTBPaLLAloT HapyLLUEHVs Lienn 6e30nacHoCTy,
K1acCUULMPYIOTCA Kak OCTaTouHble CO0M.

8.1.3 OcTaTo4YHbI c6Oli

[aHHbIli c6oli:

- MOXeT HenocpeACTBEHHO NPUBECTU K HapyLWeHUto Lenmn 6e30nacHoCTU: 1

- ABNsieTcs c60eM aNleMeHTa annapaTHOro cpeAcTBa, A4/15 KOTOPOro, No KpaHeln mepe, 0AUH MeXaHU3M
6e30nacHOCTM NpefoTBpaLLaeT HEKOTOPbIe U3 TakMX CO0EB 3/IeMEHTA annapaTtHOro CpeAcTBa OT HapyLleHus
uenun 6e3onacHocCTy.

Mpumep — Ecnu onepaTwueHas namsaTb (RAM) MoAyns npoBepsieTCsA TO/bKO C NOMOLW b0 MexaHu3ma
6€30MacCHOCT M, UCNONb3YILWEro TeCcT WaxmMaTHOro Kojga, TO HEKOTOpPble BUAbI C60EB TuNa 3aMblKaHUs He
o6HapyxuBalTCca. HapyweHue ueneid 6e30NacHOCTU M3-3a 3TUX C60EB He NpejoTBpawaeTCcas MEXaHU3MOM
6e3onacHocTu. Takne c60U ABNA T CA NPUMEPaMN OCT AT OUYHbIX CO0EB.

MpumeyaHne — B Takom c/yyaB 3HAYeHME OxBaTa AMAarHOCTUKON MexaHu3ma 6e3onacHocTn meHee 100%.

8.1.4 O6HapyxXuBaemblii ABONHOI c6OW

[aHHbIi cOoi:

- BHOCUT BK/a/j B HapylweHue uenn 6e3onacHocTu:

- MOXeT NPMUBECTU K HapyLLeHWIo Lenun 6e30nacHOCTU TOMIbKO B COYeTaHUK C ApYrnuM, oTanyarwmmcs ot
Hero, He3aBUCMMbIM c60eM annapaTHOro CpeAcTBa, CBA3aHHbIM C 3TUM ABOVHbIM c60eM; 1

- 06HapyxunBaeTca MexaHW3MOM 6e30MacHOCTU, KOTOPbI/i He NMO3BO/IAET €My GbiTb CKPbIThIM.

Mpumepsbl

1 dnaw-naMAaThb 3aliMLeHa KOHTpoaneM no YyeTHocTMn. C60M ofHOro 6MTa, KOTOPLIA BbIABNAETCA U B
COOTBETCTBUMN C TeXHUYeCcKoi KoHLenymeit o6ecneyeHna 6e30NacHOCT M MHULMUPYe T CA T akas peakums, kak
OTKNYeHNe yCTpoiicTBa U NHDOPMUPOBAHNE BOAUT ENA C NOMOLLbIO KOHT PONbHON Namnbl.

2 ®nsw-namATb 3alMULeHa MexaHn3mMom obHapyxeHusa ownbkn n nucnpasnenuns koga (EDC). Céoun B no-
rnke EDC o6HapyxunBalTCA TecTUpOBaHNEM N B COOTBETCTBUN C TexHNYeCKol KoHuenuyuneli obecnevyeHuns
6e30nMacHOCTMU MHULMMPYeTCHA peakuna Takas, Kak MHhbopMmupoBaHue BOAUT €NS C MOMOLW b0 KOHT PONbHOA
namnbi.

Ecnun nponcxoguTt KpaTKOBPEeMEHHbI c60ii 1 MexaHU3M 6e30MacHOCTM BOCCTaHaB/IMBaeT YCTPOMCTBO B
cocTosiHne 6e3 c60s, TO Takoi c60li MOXHO paccMaTpuBaTb Kak 06HapyX1MBaeMblii ABOWNHOW c60M, faxe ecnn
BOAMTENb HUKOTAA He ByAeT MHPOPMUPOBAH O ero CyLlecTBOBaHUMN.

Mpumep — KpaTKoBpeMeHHOE NnepekntoyeHne 6uTa, KOTOpPOe KOPPEKTUPYET CA MEXAHN3MOM OGHapyXe-
HUA oWNGKN n ncnpaeneHns koga (EDC) nepep nepejayeii faHHbIX B LeHT panbHbIil Npoyeccop n KOppekTupy-
eTcs B AanbHeliweM, 3anucbiBas NpaBuabHoe 3HaYeHne. MOXHO BeCT U XypHan, 4T o6bl pasnnyaTb NpepbiBu-
CTble C60M OT UCTUHHBIX KpAaTKOBPEMEHHbIX C60€eB.
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8.1.5 BocnpuHumaeMblii 4BOIHOI c6oi

[aHHbIl cboit:

- BHOCUT BKNaj B HapylleHne Lenn 6e30nacHoCTW, HO 6yaeT NpUBOANTbL K HapylleHuto uenu 6esonac-
HOCTW TO/IbKO B COYETaHUW C APYIrMM, OTINYAIOLWMMCS OT HEro, HesaBucuMMbIM c60emM annapaTHOro cpeicTBa,
CBA3aHHbIM C 3TUM ABOIiHbIM c6oem n

- BOCNpuUHMMaeTcsa BoAauTeNemM B TedeHWe yCTaHOB/IEHHOro BPeMeHN He3aBUCUMO OT TOro 6bl1 MAn He
OblN1 O6HapYXeH AaHHbI c60 MexaHM3MOM 6e30MacHOCTHU.

Mpumep — [ BOVHOI c60i MOXeT 6blTb BOCNIPUHAT BOAWTENEM, €CNN PYHKLNOHANBHOCT b 3HAYUT €/b-
HO M OAHO3HA4YHO NoCcTpajana oT NOCNeACTBUS LAHHOTO c60s.

NMpumeuvaHue — Ecnu aBoiiHolt c60i BOoCNpUHMMAETCS BOAUTENIEM, @ TakKe BbISIBNSETCS MeXaHU3MoM 6e3-
0MacHOCTY. TO OH MOXET K/laccmLmMpoBaTbCs Kak 0GHapyXMBaeMblii 160 BOCNPUHMMAaEMBbI ABOIHOI C6Oi, HO He 06a
0[IHOBPEMEHHO. ITO CBSA3aHO C TEM. YTO METPUKA CKPbITOTO C60s1 ByAET paccumTbiBaTbCA HENPABU/ILHO, TaK Kak OAuH cOoli
6yeT BHOCUTb BK1ag, B 0GHapYXuBaeMble ABOIHbIE CO0U, @ TakKe B BOCMPUHMMAEMbIEe ABOVHbIE CO0M, yunTbIBas STOT
cboi gBaxabl.

8.1.6 CKpbITbIli ABOIiHON c6oW

[aHHbIli c60li:

- BHOCUT BKaj B HapylleHuWe Lenn 6e30nacHoCTW, HO 6yaeT NPUBOANTbL K HapylleHUto uenu 6e3onac-
HOCTW TO/IbKO B COYeTaHUM C APYIMM, OTINYaAIOLWMMCS OT HEero, HeaBUCUMbIM C60eM 1”

- He o6GHapyXuBaeTCs MexaHM3MOM 6e30MacHOCTM U He BOCMPUHMMaeTCcAa BoguTesieM. [lOo MosiBNeHus
BTOPOro He3aBMCMMOro c60s cucTemMa BCe elle AelicTByeT n BoAUTeNto 06 aToM cboe He coobuiaeTcs.

Mpumepsl

1 dnaw-namMaTh 3awmnu,eHa mexaHnamom EDC. 3HayeHne nocTOAHHOro c60a B OAHOM pa3psije Koppek-
TupyeTcsa EDC npu YTeHWU, HO aHHbIN c60ll He ncnpaBnaeTCcsA BO (N3W-NAMATU U CUTHAN O HEM BOAUT €N10
He nojaeTca. B 3T oM cnyyae gaHHbIl c60/i He MOXeT NpPUBECTMU K HapyweHUto Lenn 6ezonacHocTn (T ak Kak
HencnpaBHbI 6UT KOPPEKTUPYeTCHA), HO OH He ABNAETCA HN o6HapyxuBaeMblM (0 egUHNYHOM cboe 6UTa He
coo6uwaeTCcs), HN BOCAIPUHUMAEeMblM (T ak Kak He BMAeT Ha PYHKUNOHANbHOCT b NpUMeHeHns). Ecnu B noruke
EDC nponcxoAuT [ONONHUT €NbHbIW C60, TO OH MOXeT NMPUBECTMW K NOTepe ynpaB/eHNsa Haj AaHHbIM 0f1-
HOYHbIM c60eM 6GMTa ¥ BO3MOXHOMY HapylleHWo Lenm 6e3onacHocTu.

2 dn3w-namMATbL 3awuweHa mexaHnsmom EDC. C6oii B noruke EDC npuBoAMT K HeroToBHocTwu EDC,
KOTopas TEecTOM He BbiABNAe T CA.

8.1.7 Be3onacHblli cboit

Be3onacHbIMU MOryT 6bITb C60M OAHOM U3 ABYX KaTeropuii:

a) BCe N-KpaTHble c60M C M > 2. ec/nM KOHUeNuusa obecneyeHns 6e30NacHOCTU He NOKa3blBaeT, YTO OHU
BHOCAT COOTBETCTBYOLWMNI BKNag B HapyleHue Lenun 6e3onacHocTun, um

b) c60u, KOTOpble He BHOCAT BK/aj B HapylweHue Lenn 6e3onacHocTu.

Mpumepsbl

ldnsw-namaThb 3aWnuieHa MmexaHnamamum EDC 1 unKknn4eckoro KOHT pons n3bel ToyHocTwn (CRC). C60ii B
oflHOM paspaje KoppekTupyeTcsa EDC, HoO 0 HeMm BoAUT ento He coobujaeTca. C6010 He laloT BO3MOXHOCT b Ha-
pywuTb Uuenb 6eszonacHocTu, Ho EDC 06 3T oM He coobuaeT. Ecnmnornka EDC BbIXOAWT U3 CTpPoOsA, TO c6oif
obHapyxnBaeTcs mexaHusmom CRC u cucTema oTknwvyaeTca. M Tonbko ecnm Bo hnaw-namMaTyn NpucyT -
cTByeT c6oii B ogHOM pa3psige, u nornka EDC Bbiwna n3 cTpos, u B MmexaHname CRC npoun3ow nn HapyweHus
NPU BbIYNCNEHNN KOHT PONbHOA cymMbl CRC, TO MOXeT NpousoiTu HapyweHune uenun 6esonacHocTun (N =3).

2 Tpu coefjUHEHHble Nocnejo0BaTe/bHO PE3NCTOpPbl pewakw T npo6aemy oAUHOUYHOTO c608 Tuna KOpoT -
KOTrO 3aMblKaHuA, T akK Kak KOPOTKOe 3aMblKaHWe KaX/Joro pe3amcTopa MOXHO cunTaTb 6e3onacHbiM cboem, u
ANS HapyweHusa uenn 6e3onacHoCT Y HEO6X0AMMO, YT O06bl NPOM3OW TN TPU HE3ABUCUMbIX KOPOT KMX 3aMblKa-
Hus (n = 3).

8.1.8 Bnok-cxema knaccugunkaumm c6oes 1 BblunCNeHNne BkNaga Kaxaoro knacca cboes

Buabl 0TKa3oB asieMeHTa annapaTHOro cpeAcTBa MOryT 6bITb KnaccuuumMpoBaHbl, Kak MokasaHo Ha pu-
cyHke B.1 MCO 26262-5. n ncnonb3ys 610K-cxeMy, OnMcaHHyt Ha pucyHke B.2 NCO 26262-5. Ha pucyHke 9
npegcTtaB/ieH pacyeT MHTEHCUBHOCTEWN pas3/iIMyHbIX OTKa30B Ha OCHOBe 6a30BOM MHTEHCMBHOCTU OTKa3oB WU
oxBaTa pas/IMYHbIX BUAOB O0TKa30B (OCTATOUYHbIX MO CPABHEHUIO CO CKPbITbIMW).
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8.1.9 PacyeT MHTEHCMBHOCTM OTKA30B OT MHOXECTBEHHbIX C60€B, CBA3aHHbIX C MeXaHusMamu
6e30MacHOCTM Ha OCHOBE NPOrpaMMHOro o6ecneyeHmnst oT CayyaliHbiX OTKA30B annapaTtHbiX CPeAcTB

XoTs cuctematmyeckne c60m NporpammHoOro o6ecnevyeHust 1 annapaTHbIX CPeACTB B HACTOSILLEM CTaH-
[apTe KOSIMYECTBEHHO HE ONpPefesisioTCs, MHTEHCMBHOCTb OTKA30B MOXET 6bITb paccuMTaHa A/s CiydaliHbIX
0TKa30B annapaTHbIX CPeACTB annapaTHbIX PeCypcoB, NOAAEPXMBAIOLMX BbIMOJIHEHWE MEXaHU3MOB 6e3onac-
HOCTM Ha OCHOBE MPOrpamMMHOro o6ecnevyeHuns OT C/y4YalHbIX OTKA30B annapaTHbIX CPesCcTB.

Ecnu Ha aTux annapaTHbIX Pecypcax COBMECTHO Peasim3yloTcsi (PyHKUUU, KOTOpPbie MOTYT Henocpej-
CTBEHHO HapyLWWThb Leb 6e30NacHOCTU, TO BblIGUpPalTCst Mode s c60eB Tak, YTo6bl OTPa3nTb AaHHYO CUTya-
LMI0 M PacCMOTPETb BO3MOXHbIE 3aBUCKMMble OTKasbl.

8.2 TpumMep OUEHKN WHTEHCUBHOCTU OCTATOYHbIX OTKA30B U METPUKWN JTOKa/IbHOTO OANHOYHOTO c6osn

8.2.1 O6uWwme NoONoOXeHNSA

[aHHbIli NnpuMep AeMOHCTpUpyeT cnocob OueHKN MHTEHCMBHOCTU OCTaTOYHbIX OTKa3oB >RFSensor. nH-
TEHCMBHOCTU OAMHOYHbIX OTKa3oB M NnokKannsoBaHHOI Bepcun MeTpukn MspFM ofgMHOYHbIX c60eB aaT-
ynka. B gaHHOM npumepe 3HayYeHuWe faTyMka cCpaBHMBAETCH CO 3HaYeHWeM [PYroro gatymka, Kotopble oba
N3MepPSAIOT Ty Xe PMU3NYEeCKY0 Be/IMYMHY 1 UMEIOT U3BEeCTHble A0NYCKN. 3HavyeHnsa gatunka A_Master ncnonb-
3ytloTca PyHKUMel npuMmeHeHnsa. 3HavyeHuns gpyroro gatunka. A_Checker. ncnonb3yoTcsa UCKIIOUNTENBHO ANSA
noaTBepXAeHUs 3HauYeHUli gatumka A_Master.

TaKkol KOHTPO/b BbINO/IHAETCSA B COOTBETCTBUM C TpebGoBaHMAMKU npunoxeHusa D NCO 26262-5. nnb6o
KaK «npoBepka 060CHOBAHHOCTW AaTynka», 60O Kak «CpaBHeHMe / roONI0COBaHNe Ha BXOAe».

B naHHOM npumepe KnaccuuumpyroTca U OLEeHUBAaKTCA TObKO cboun gatymka A_Master. OTkasbl gat-
ynka A_Checker He paccmaTpuBatloTCS.

Tak Kak gatumk A_Master numeeTt onpegesieHHbIi MexaHM3M 6e30MacHOCTW, TO BCe OCTas/lbHble c6ou,
KOTOpble MOTYT HapywuTb Lesb 6e30NacHOCTU U KOTOPble He KOHTpoNupytoTcsa (T. e. HapylweHue uenu 6e3s-
onacHoCcTM He npepoTBpaljaeTcs), knaccuduumnpyroTca Kak ocTaToOYHble c60u. VIHTEHCUMBHOCTb OAWHOYHbIX
0TKa3oB Xgpp (Mo onpefesieHNI0) paBHa Hy/o.

8.2.2 TexHu4yeckne Tpeb6oBaHna obecneyeHns 6e3onacHoOCTU ANA gatymka A_Master

IpaHnua 6e3o0nacHoO akcnyaTaumm gatymka A_Master nokaszaHa Ha pucyHke 10 n cuntaeTtcs 3agaHHOM’
B JaHHOM npumMepe (ee BbIBOA U3 Lesin 6e30MacHOCTM 34ecb He o6cyxaaeTcs). OHa MOXeT ObiTb BblpaXKeHa
C NOMOLbIO ClieayoWnX TEPMUHOB:

MsafRelAmm * MaKCVMYM (CpvSG; Ux (1 4 a)),
rae CPVSG — nocTosiHHas BenuuuHa,

pSa(Re, g [AN— cBsA3aHHasA ¢ 6€30MacHOCTbIO HUXHAA rpaHnua gatdymka A_Master;

V— n3mepsemasn ousnyeckas BeINUNHA;

a — MOCTOsIHHas Benu4unHa.

CBsA3aHHbIli C 6e30MacHOCTbI0 0TKa3 AaTymMka NpoucxonuT, Korga

mA.Master * ~afRel.A.mm,
roe roA Master — 3HavyeHue, nosiyyaemoe ot gatumka A_Master.

Tpe6oBaHue 6e30MacHOCTM 3ak/yaeTca B 06HaApPYy>XXeHUU 1 ynpaB/ieHnn CBA3aHHbIM C 6€30MacHOCTbIO
oTKa3om gatyumka A_Master B TeyeHne BpemMeHn cboeycToinumBocTn TSenA

Ha pucyHke 10 no ocu X oTKMagbiBaeTcs U3MepsieMoe 3HauyeHue peasnibHOl (PU3NYECKOW BeNNYUHbI V,
a no ocu Y 3HayeHme mA Master nonyvyeHHoe oT gatymka A_Master. MTyHKTUpHaa NMHUA NoKa3blBaeT BO3Bpa-
uiaeMoe 3HaYeHue ngeanbHOro gatymka (T. €. AaT4MK C Hy/IeBbIM JOMYCKOM) B KayecTBe aTanoHa. CnsowHas
NHWA nokasbiBaeT pSafRel Amin Ecnun 3HayeHue roA Muler. nonyyaemoe oT gatymka A_Master. HaxoguTcsa Ha
WKW Bblle CMOWHOW TNHUK, TO MOXET NPOU30ATN HapyLleHne Lenn 6e30NacHOCTH.
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1 — cBfizaHHas ¢ 6e30NaCHOCTbI0 HUXHAA rpaHuua Naalle!lAmiosa,unka J1_Man»ler;
2 — Bo3BpaljaemMoe 3HaYeHWe UaeasbHOro gaTtynka C Hy/feBbIM JOMNYCKOM (KakK 3TanoH);
3 -+ c60M C BOSMOXHBIM HapylleHuem Lenu 6esonacHocTu

PrcyHok 10 — paHuua 6e3onacHoli akcrlyataumm gatumka A_Master

8.2.3 OnucaHue mexaHu3ama 6e3onacHocTun

3nemeHTaMn MexaHu3MoB 6e3onacHocTu sBnAtOTCA AaTunk A_Checker n annapaTHbli MOHUTOpP, KOTO-
pbiii COCTOUT N3 MUKPOKOHTPOJI/Iepa C BCTPOEHHbIM NporpaMMHbIM o6ecnevyeHnem. MNporpamma cpaBHuBaeT
3HavYeHNs ABYX AaTYMKOB APYr C APYrOM, C NepUoAoOM BpeMeHU, 3Ha4YeHne KOTOpOoro MeHblue BpeMeHn cboe-
ycToiumBocTu TSenA. OueHka NPOBOANTCA CriefyloWwmnmM o6pasom:

............... ~*A.Shecker
Ecnu AN Z AMax, TO 3Ha4YyeHne cocTosHus oTkasza NCTUHA.

Ecnun 3HauyeHune cocTtosfiHusa oTkasa VICTVHA, To BbINO/HAETCA nepexo/ B 6e30nNacHoe COCTOsIHMe.
B aTom anroputme:
T A Master 3HauyeHue, noslyyeHHoe oT gaTtunka A_Master,
TAshecker — 3HaueHue, nonyyeHHoe oT gatuuka A_Checker;
[OMax — npeponpefenieHHbl KOHCTAHTHbIN MakCUMasibHOW MOPOr, UCNOMb3YIOLWMWINCA B Ka4yecTBe Kpute-
Py NPOXOXAEHUA /| HEMPOXOXAEHUSA.
MpepnonaraeTcs, 4TO AaTYUKU UMEKOT Cneaylolme n3BecTHble [OMNYyCKu:
™J1,Matter = v * ~J1,Master'
AA.Shecker ~ v * "A.Shecker
roe mAAlastef — 3HauyeHue, nonyyeHHoe OT gaTymka A_Master;
TAShecker — 3HaueHue, nonyvyeHHoe oT gatumka A_Checker;
C N1 Master — nocTosiHHas Be/iM4vunHa, npeacrasnsaowas 4onyck gatynka A_Master;
CA shecker— nocTosiHHaa Benu4yunHa, npeacTaBnsaowan gonyck gatymnka A_Checker;
V— un3mepsiemas pusmyeckan BenmynHa.
3HayeHue [IMax Bbl6paHO Tak. YTO OTka3 gaTymka A_Master. KOTOpPbI/i MOXeT HapywunTb Lenb 6e3onac-
HOCTU. Oo6HapyxuBaeTcs. na npefoTBpalleHNs BbIIBNIEHUSA /TOXHbIX OTKa3oB. AMax Bbl6paH C yyeToM fo-
NYyCKOB KaxAo0ro gatyvMka n Apyrux Aonyckos, o6beagnHeHHbIX B CA olher Hanpumep, CBA3aHHbIX C BAIUSAHNEM
BbIMOJIHEHUA N3MEPEHUS B pa3HOe Bpems:
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A“Man * A .Master * "A.Shecker + "A.other-
Mpn Takom noaxofe, HaUXyAWnUM cyvyaeM MeoOHapyXeHus oTkasa ABNseTcs:

AA.Masterwc —"A.Shocker * *Max
- V+ ~A.Stacker + -"Max*

rae MA Masterwc — HanxyLWwuid cnyyain nopora ob6HapyXeHus, T.e. MakcumasibHoe 3HaveHune T 4 Maslot gaTunka
A_Masten-KOTopoe He o6HapyxXunBaeTcs Kak OTKas;

mAChecker — 3Ha4yeHue, nonyyeHHoe oT gatymka A_Checker.

\, ax — npeAonpefeneHHbl KOHCTAHTHbIN MakCUMasibHOW MoOpor, NCNOo/b3YyLWKNcs B Ka4uecTBe Kpute-
pvsi NPOXOXAeHNs | HEMPOXOXAEHUS;

V— nsmepsemasn ousnyeckas BesmymHa.

Kaxpoe 3HauyeHne mA Master 60onee ua Masterwe knaccuunympyetca Kak oTkas gatumka.

B 3aBMCMMOCTM OT 3HAUYeHW Aonycka,' BO3MOXHbI pasfiMyHble CLeHapun BbiSiB/IeHUA 0TKa3oB. [lBa npu-
Mepa npegcraBsieHbl Ha pucyHkax 11 n 12.

1 — cBfA3aHHas c 6e30MacHOCTbI0 MMKUHSA rpaHuya HsalRelArrin flaTunka A_Mastor; 2 »— BO3BpaljaemMoe 3Ha4eHue naeanbHoro gat-

YMKa C HyNneBbIM AONYCKOM (Kak 3TanoH); 3 — Hauxyawunii cnyyait nopora o6HapyxeHna Mammorm -* — [lBoiiHble 06HapyXBaemble
cboun; 5 - obHapyxusaeMmble c60u, He Hapylwatwu e uenn 6esonacHocTn: 6 — ocTaTtouyHble c6oun

PucyHok 11— Mpumep 1 HamxyALero cryyasi nopora 06HapyXeHWst (C/ILLKOM BbICOKWUIA)

Ha pucyHke 11 ykasaTeniiMu nokasaHbl Tpu 06/1acTu.

O6nactb 5 — «O6HapyxuBaemble cbou, He Hapywarwmne uenm 6eszonacHocTu». 3170 cboun, o6HaApY-
XNBaemMble MEXaHU3MOM 6e30MacHOCTU, TaK Kak OHW HaxoAATCS Bbllle Hauxyzlwero cryyas nopora o6Hapy-
XeHnsa Mg Master«k' HO camO0 no ce6e N NPUBOAAT K HAPYLWIEHUIO LesIn 6e30NacHOCTM, MOTOMY UYTO OHU HUXe
CBA3aHHOW C 6e30MacHOCTbI0 HMXHEN rpaHnLbl UsafRel. A.mirv

O6nactb 4 — «/[lBoiiHble 06HapyXnBaemble c60U». ITU COOM MOryT NMPUBECTU K HAPYLUEHUIO LENU
6e30MacHOCTW, HO OHU OBHapyXMBaKTCA U CMArYalTCA MexaHU3MoMm 6e3onacHocTU. OHM HaxoasTCsA Bbllle
Hauxyglero cnyvyasa nopora o6HapyxeHuss pAMasterwc n cBA3aHHOW C 6e30MacHOCTbI0 HWXHel rpaHuubl
HSa(Rel 4 TN Mpupoaa ABOWCTBEHHOCTU TakMx c60eB OOGBACHAETCA TEM. UTO A/ BO3MOXHOIO HapyleHus
uenn 6e3onacHOCTN Heo6XxoAMMbl N OTKa3 MexaHn3Ma 6e30MNacHOCTU U OTKa3s AaTyunka.
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O6nactb 6 — «OcTaTouHble c60u». ATO c60U He 06HApPYXMBAKTCA MexaHM3mMoM 6e30MacHOCTU U Mo-
ryT HenocpeACcTBEHHO MPUBECTU K HapyLleHnto Lenn 6esonacHoctn. O6nacte PSafRe, Amin < pAMaslefWC gns
Ve [Y4 v2] nexuT HUXKe Hauxyflwero cnydas nopora o6HapyxeHuss pAMasieiwc- MO Bbllle CBA3aHHOW C 6e3-
0OnacHOCTbI HWXHeW MpaHuubl PSa(Re|Awr'

1— cBsizaHHan c 6e30NacCHOCTbI0 HUXHAA roamuua u » A, Amh gatunka A_Master. 2 — Bo3BpaljaemMoe 3HayeHue naeanbHoro gart-

4nKa C HyNeBbIM AONYCKOM (Kak 3TanoH); 3 — HauxyfWwunii cnyyait nopora o6HapyxeHus iapamMmu we; 4 — ABOlHbIe oGHapyXuBaemble
cb6oun; 5 — obHapyxuaemble C601 He Hapylwatlne yenm 6esonacHocTn

PucyHok 12 — TMpumep 2 HanxyALero ciiyyasn nopora obHapyxenusi (MSPpMSensof = 100 %)

B cnyuvae, npeAcTaB/ieHHOM Ha puUCyHKe 12. XyAwWWid cnyyai nopora o6HapyxeHus nAMBSterwc Bcerga
MeHblle CBA3aHHOW ¢ 6€30NacHOCTbIO HUXHEN rpaHuubl MSa(Rel Amm. B gaHHOM cnyyae MHTEHCMBHOCTb OCTa-
TOYHbIX OTKa30B paBHa Hy/l0, U NoKa/rlbHasA MeTpuka OoAnHOYHbIX c60eB M SPFM Sensor fatunka paBHa 100 %.

8.2.4 OueHka npumepa 1, onucaHHOro Ha pucyHke 11

8.2.4.1 O6wMe NONOXeHUSA

M3 pucyHka 11 BUAHO, UTO CyLLeCTBYIOT YyC/I0BUSA, NPU KOTOPbIX 3HAYEHUSA HauXyALlero cry4vas nopora
o6HapyxeHns Lig Masterwc BbILLIO 3H3UYBHUM C8A33HHOM C 6830MaCHOCTBIO HukHelt rpaHuubl MsafRel Amin faT*
unka A_Master;

ans ire h.«/2].pSa(RelA .1 Ap Mmaster.we

[ns onpefeneHns MHTEHCMBHOCTM OCTaTOUYHbIX 0TKa3oB XRFSensor n MSPFU Seniot B aTux ycrnoBusx He-
06xoanM JanbHelWwnii aHanmMs3, NpuMep KOTOporo npuBefeH Hwxke. B npunoxeHnn D MCO 26262-5 ycTaHOB-
NeHbl cnegyrouime BUAbl OTKa30B:
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Ta6nuua 2— lNpumep BUAOB OTKA30B AaTumKa

AHanusupyemble BUAbI 0TKa3oB ans BOAMNe9 %04

SnemeHT CM. Tabnu-
Ll Huszkuii (BO %) CpeaHuii (90 %) Buicoknii (99 %)
OO6Lme ane MeHTbI
[atumku, Bktouass  D.11 Her o6weii mogenn Het obuweii mogenn c6osi. HeT  obweit  (mopenm
nepeknoyarenn cbosn. Heobxogyum pe- Heobxogym OeTaslbHbIA - c60s.  Heobxogum  pe-
CUrHanos TaNbHbI aHanus. aHasnmns. TasbHbIV aHanus.
TunnyHble BWAbl OXBa- TWNW4YHblE BUAbI OXBaTbiBa- TUMWYHbIE BUAbI OXBATbl-
TbIBAEMbIX OTKA30B: eMbIX OTKa30B: BaeMbIX OTKa30B:
- HeloONyCTMble 3HayYe- - HeAOMyCTVMbIe 3HAYEHWs; - HeAOoMyCTMMble 3Haye-
HnS; - CMeLLEeHNS; HUS:
- KOHCTaHTHble B pabo- - KOHCTaHTHble B paboyem - CMeLLeHus,
Yem AnanasoHe AvanasoHe - KOHCTaHTHble B pabo-
YeMm AnanasoHe;
- konebaHus

B aTOoM npumepe oueHnBaeTCA TOMIbKO MOCTOAHHOE 3HaYeHne T KOHCTaHTHbIX OTKa3oB (B gnanasoHe).
[Nna NONHOW OLEeHKN MHTEHCUBHOCTU OCTATOYHbIX OTKA30B AaTymka n M SPFM Sensor HEO6XOA4MMO OLLEHUTbL BCe
Apyrue Bujbl OTKa3oB.

Ansa aHanusa BblAeNnsieM TpU pasfIMyHbIX CLEHAapUsa KOHCTaHTHbIX c6oeB AN gaTunka (CM. pUCyHoK 13):

1) KOHCTaHTHOE 3HauyeHue gaTuynka T > T2;

2) KOHCTaHTHOe 3HayeHWe gatymka T<T,;

3) KOHCTaHTHOe 3HayeHWe gaTynka m,smsm 2

f — cBsi3aHHan ¢ 6€30MaCHOCTLIO HWXHAA rpaHnua PsmRci.A'rtn laTunka A_Master. 2 - BO3BpaljaeMoe 3HaYeHue ngeanbHOK AaTuun-

Ka C HyfNieBbIM A0MYCKOM (Kak 3TanoH): 3 — HauxyAWWM cnyvaii nopora oGHapyxeHus PamMasmrwe

PucyHok 13 — CueHapum KOHCTaHTHbIX c60eB
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BnunsiHMe KOHCTAHTHOro c605 faTuMka Ha YPOBHE CUCTEMbl 3aBUCUT OT Tekyll el hm3nyeckoin BeNMYnHbI
V. Hanpumep, KOHCTaHTHbIN c6Oli CO 3Ha4YeHMeM T2 MOXeT HapywWwuTb Lesb 6e30NacHOCTU ANA PU3NYeCKon
BE/IMUUHBI V S V2. iNa 3Ha4YeHnli V> V2 3TOT c6OI He HapywuT uenb 6e3onacHocTu. B nocneaytowem aHanm-
3e. BeposiTHOCTb PRF c6051 6bITb OCTATOUHbIM C60EM OLEeHMBAETCS C y4eTOM MOPOroB OGHAPYXEHUs, a Takxe
hr3nYeCKNX BEIMYUH V U pacnpefeneHns nx BepoATHOCTel.

8.2.4.2 CueHapwuii 1. C60/ 13-3a KOHCTAHTHOrO 3HAYeHNA gaTynka Nnpu T > T2

Ecnu v £ v2,c60ii MOXeT HapywuTb Lenb 6e30NacHOCTU (CM. PUCYHOK 14). OTK/IOHEHWe faTuyunka, ofHa-
KO. BCerga Bbille HanXyALero cay4vas nopora o6HapyxxeHus LAMasterwc, Tak kak CBAA3aHHbIi ¢ 6€30MacHOCTbIO
oTKa3 gatyuka obHapyxunBaeTcs U obpabaTbiBaeTca BoBpeMms. Kaxablii c6oili sBnsAeTcs obHapyXuBaeMblM
ABOMHbIM cb60em. BepoaTHOCTb PRF ocTtaTouHOro c6os B cyyae vS v2 paBHa Hy/io.

— cBAi3aHHaA ¢ 6e30NaCcHOCTbI0 HUXHAA rpaHula p3alke|a TlosaTunlaA_Master; 2 — Bo3BpaljaemMoe 3Ha4YeHUe ngeanbHoOro garuu

Ha C HyNleBbIM A0ONYCKOM (Kak 3TanoH); 3 — Hauxyawuit cnydait nopora o6HapyxeHus Ma,Mauorwe ¢
4 — pBoiiHble 0GHapyxuBaemble c6omn

PucyHok 14 — Knaccudmkaumsa KOHCTaHTHbIX CO0EB NpU T> 12419 viv 2

Ecnun v> V2 c60il He BCerga MoXeT HapylWnTb Lenb 6e3onacHocTu {CM. pucyHok 15). Ecnu c6oi moxeT
HapywuTb Lenb 6e3onacHocTn (06s1acTb 6 Ha pucyHke 15). To OH 6yjeT Bbllle HauxyjlWwero cay4vas nopora
o6HapyXeHus 1 BbifiB/ieH BOBpeMs. pu aToM HekoTopble c6oun (06nacTn 4 n 5 Ha pucyHke 15) He mMoryT cuu-
TaTbCsA 6e30MnacHbIMU, fAaxe ecnu V> V2. 1 NOTOMY OHM He MOTyT NMPUBECTU K HapyLeHunto Lenn 6e3onacHocTu,
HO Y HUX €CTb BO3MOXHOCTb HapywWwuTb Lenb 6e30nacHoCTu, ecnn Vs V2. HekoTopble U3 aTux c6oes nexart
Bbllle HauxyALlero cay4vas nopora o6HapyxeHus u obHapyxusatoTcsa (o6nactb 4 pucyHka 15). BepossTHOCTb
pRF ocTatouHoro c6osi B criyyae V > V2 paBHa Hy’o.

KoHCTaHTHble c6ou Npy T > T2 MOryT HapywuTb Lesb 6€30NacHOCTU, ecn V S V2, NO3TOMY OHU He
MOTFyT cuntaTbcs 6e3onacHbIMu c60aMU. MoOCKoNbKy BCce c60M oO6HapyxmBatroTca 1 obpabaTbiBalOTCA 40 TOrO,
Kak OHW MOTyT NMPUBECTM K HapyLIeHUIO Lenun 6e30MNacHOCTU, OHM SIBASOTCA 06HapyXnBaeMblMU ABOMHbLIMU
c605iMKn, N03TOMY BeposiTHOCTb PRF stuck@m>m2 ocTaTo4YHOro c60s1 A4Ns1 KOHCTaAHTHbIX C60eB Npu T > T2 paBHa
HY/H0.
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| — cBA3aHHaA ¢ 6e30NacHOCTbI0 HUXHAA rpaHnua HsafRclAiWn [laTunka A_Master: 2 — Bo3ppaljaemMoe 3Ha4YeHue uaeanbHol gat-
YyuKa c HyneBbIM A0ONYCKOM |Kak 3aTafnoH), 3 — HauxyAwwnii cnyyaii nopora o6HapyxeHus Manaalor.uc- /1 ~ o6HapyxuBaemble c6ou, He

Hapywawue uenn 6e30nacHocTu. 5 — ««o6HapyxnBaembie c60n, He Hapylwalwlime Lenu 6e3onacHoCTH;
6 — ABoOliHble 06HapyxuBaemMble c6oun

PucyHok 15— KnaccudgmkaLysi KOHCTaHTHbIX C60eB Npy T > T2 418 V> 2

8.2.4.3 CueHapwii 2. C60i n3-3a KOHCTAHTHOIO 3HaYeHWA gaTyumka Npu T < T,

KOHCTaHTHbIN c60/ Npu cm<m, npeacTaB/ieH Ha pUCyHKe 16. [laHHble c60u ABNAKTCA 6e30nacHbIMU
c605IMM, TaK KaKk OHW He MOryT MpMBeCTU K CBA3aHHbIM C 6e30MacHOCTbI0 OTKa3am, NMOCKO/IbKY OHU Bcerga
HVXe Hauxyjlero csiyyas nopora o6HapyXeHus A1 BCero gnanasoHa husnyecknx 3HavyeHuin V. Takum 06-

pasoM. pe3ynbTUpytolwas BeposaTHOCTb PRF suckg,m<ml ocTaTouyHOro c60s A/t BCEro gnanasoHa u3nyeckoi
Be/IMUYUHBbI V paBHa Hy/o.
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1 —cBA3aHHas c 6e30MacHOCTbI0 HUXHASA rpaHnua HsalRolA.minBaT4,ia A_Master; 2 — Bo3BpaljaemMoe 3HaYeHNe UjeanbHOro gaTuu
Ta C HyNeBblX AONYCKOM (Kak 3TafnoH). 3 — HauxyAlwuii cnyyain nopora o6HapyXeHUs nagmasonkc-
i — Hcob6HapyxuBaeMmblCc 6e3onacHble c6ou; 5 — o6Hapyxusaemble 6e3onacHble c6on

PucyHok 16 — Knaccudmkaums KOHCTaHTHbIX c60eB Npu T< T,

8.2.4.4 CueHapwuii 3. C60Ili n3-3a KOHCTAHTHOIO 3Ha4YeHnsa gatymka npy T e [m,. T 2]

B0O3MOXHOE HapyLleHne Lenm 6e30NacHOCTU U 06HapyXeHMe KOHCTaHTHOro c6ost npu T e [mv T2 3a-
BUCAT OT TeKylero 3Ha4yeHns hU3n4eckoil BeIMUMHbl V (CM. PUCYHOK 17). TO eCTb BEpPOATHOCTb HapylUueHus
Lenn 6e30nacHOCTV 3aBUCUT OT TeKyL|ero 3Ha4eHnst V B MOMEeHT c605. BepOoATHOCTb KOHCTAHTHOro ocTaTou-
Horo cboii pRF 4,uck@mc|m, m2) BbluncnseTcsa AN Tpex pas/IMyHbIX UHTepBasioB 3HAYeHUi V B MOMEHT BO3-
HWKHOBEHUA c601:

-V<VY.

-v, SvSv2;u

-V > V2,

[Ns Kaxaoro U3 aTuxX ycroBuii, BEPOATHOCTb OCTATOYHOro c60A BbIYNCSAETCA OTAENbHO. Pe3ynbTupyto-
Las BepoOATHOCTb OCTATOYHOro c6051 pacCcUNTbIBAETCS C NCMOIb30BaHNEM 3HAYEHUS 3TUX TPexX BEPOSATHOCTEN.

27



FOCT P NCO 26262-10—2014

1—cBs3aHHas C 6e30MacHOCTLIO HDKHSAS rpaHMLa HsalRelAirin Jatuvka A_Mastef;, 2 — 0o3BpaLLacMoc 3HaueHne naeasbHo Aar-
UvKa C HyrieBbIM OMyCKOM (KaK 3TasloH). 3 — HamXyLLMiA Ciyqaii mopora obHapyweHust pa MeuoT«e; 4 ~ [IB0" Mble OBHapy)VBaeMble
cbon. 5— cbou, He HapyLLaroLLYe Liernb 6e30MacHOCTU, HO OCTatoLLecs neobapyxviaaeMbIMy. 6 — ocTaTouHble coon

PucyHok 17 — Knaccudmkaums KOHCTaHTHbIX C60eB npy T e [mv m2]

B 3aBMCUMOCTM OT TEKYLLEro 3Ha4YeHns V, C60M MOTYT 6bITb 06HapyXXMBaeMblMU ABOVHbIMK c60aMU (06-
nacTb 4). oCcTaToUHbIMMK c605iMU (061acTb 6) UM HE UMELWMMN BO3MOXHOCTb HApPYLWNTL Leslb 6e30nacHoCTH
(o6nacTb 5).

ARF_stuck(gmc [ml,m2) ~ "RF_stuck@ mc [ml.m2].v<vl X ~v<vt

* ARF_stuck@ mc (m1.m2],v1SvSv2 X Av1SvSv2

* ARF_stuck@ mc[m1l.m2|.v>v2 X Av>v2'
roe pRF Sluck@mclm, m2) — BepOSATHOCTb TOrO, YTO KOHCTaHTHOe 3HayYeHue T cbosa gatuuka npu T e [T,, T 2]

nposiBnseTca’ B BUAE OCTaTOYHOro c60s:

PRF siuck@mc[mi m2)v<vi “ BeposATHOCTb TOrO, YTO KOHCTAHTHOe 3HadeHue T c6oa gartumka npu
Te [T,. T2)nposaBnsieTcs B BUAe 0CTaToO4YHOro c60s, ecnm v < v, B MOMEHT c60s:

pv<vl — BEpPOSATHOCTb TOrO, YTO V < V, B MOMeHT c6os;

pRF_stuck@ mc[mi.m2].visvsv2 “ BEPOATHOCTb TOrO, YTO KOHCTaHTHOe 3HaudyeHWe T c6OA gaTumka npu
Te [T,. T2] nposaBnsieTcs B BUAe ocTaTo4yHOro c60s, ecnm v, S vSv2 B MOMeHT c6os;

pVvISVSV2 — BEPOATHOCTb TOrO, YTO V, S VS V2 B MOMEHT cbos;

Prf siuck@mc[mi m2Jv>v2 — BepoATHOCTb TOrO, YTO KOHCTaHTHOE 3HauyeHue T c60s gatuuka npu
Te [T,. T2)nposABnsieTcs B BUAe OCTaTOYHOro c60s, ecnm v > V2 B MOMEHT c60os:

pVv>V2 — BEPOSATHOCTb TOrO, YTO V> V2B MOMEHT c6os;

Pv<vi + PviS¥S2 + Py>v2 ~ 'm

Ecnn v < VV TO KOHCTaHTHble OTKa3dbl MOTyT HapywuTb Lesib 6€30MacHOCTb, HO O6GHapyXxunBakwTCs BO-
Bpems. BeposTHocTb pRP OCTaTo4yHOro c60s paBHa Hy/to.

Ecnun v > V2, TO KOHCTaHTHble OTKa3bl HE UMEIOT BO3MOXHOCTb HapyLWNTb Leb 6€30NacHOCTb, HO OHWN He
o6HapyxuBatTcs. [M03TOMY paHO MK MNO34HO 3HAYeHNe NokaxeTcs Mmexay u, n V2. pRF sluck@m,,|mlL m2| v>v2 =

~ A"RF_stucki@ mc (m 1.m2],v 1SvSv2*
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Ecnu V, s Vs 12. To BeposiTHOCTb pRF stucfc@rnc(mlm2].vISvSv2 ocTaTouHOro c60si paBHa Hysto.

3apaya TOYHOro onpefeneHnss BEPOATHOCTU AOCTATOYHO AO/TOro npebbiBaHNS B 06/1aCTU OCTATOYHbIX
c60eB, YTO MOXeT MPUBECTU K HapyLleHUto Luenn 6e3onacHoCcTn, ABNAETCA HeTpuBuanbHoi. OHa MOXeT 3a-
BMCeTb OT TakMx napamMeTpoB, Kak:

- ANHaMun4yeckoe nosefeHne N3NYECKON BENNYMHBI V 1 ee COOTBeTCTBYlOLee pacnpegesneHne BeposT-
HOCTell. Hanpumep, 3HavYeHne TemMnepaTypbl SIBNAETCA CKOpee CTaTUYEeCKOWN BeNMYMHON Torga, Kak 3HauyeHue
YrN0BOro NOIOXKEHMA paboTaloLero a/ieKTpoaBuratTens ABASeTcsa CKopee ANUHAMUYECKOTO BEIMUYMHOW:

- pacnpegeneHne BepoAaTHOCTel 3HayeHut Y bve [v,, \V2).

- BpemMsa peakuuun nporpaMmmbl HabnwogeHUs, Hanpumep, 13-3a BpemeH cdunbTpayun. B paccmatpusae-
MOM MpumMepe O4MHOYHOro cobbiTua ¢ AT AMax 4OCTAaTOYHO A1 06HaApYXeHMA OoTKasa faTtyuka nu nepeksito-
YyeHnA B 6e3onacHoe cocTosiHne. OgHaKo 06bIYHO CHETUYMK OWIMBOK peannsyeTcs Tak. UTO Heob6xoanmo 6onee
0HOro cobbITMA A9 OLEHKN OTKasa gaTyuuMka 1 nepeknoyeHns B 6e3onacHoe cocTtosiHue. BoccTtaHoBieHne
cyeTumMka ownboK, HanpumMmep cOHpPOC cueTyMKa OWMBOK, Kak TONIbKO 06HapyXeHO O4HO He CBA3aHHOe ¢ 6e30-
nacHocTbio cobbiTue (B faHHOM npumepe aTo 6yaeT cooTBeTcTBOBaTh [4 < [In,ax). MOXeT oka3aTb CylleCTBeH-
HOe B/INSIHWE Ha CMOCOGHOCTb NporpaMMbl HabAl4eHUS 06HapyYXnBaTh OTKasbl, kKOTOpas Pe3kKo CHUXaeTcs;

- Heo6Xx0A4MMOE YNCNO N3MepPsSeMbIX OTK/TOHEHUI CBsi3aHHOTO c 6e30MacHOCTbI0 faTyuka, KoTopoe Mo-
XeT MpuMBECTM K HapylleHuto uenn 6esonacHocTu. Kpome Toro, MoxeT MpeAcTaBAATb WHTepec 4ncno obo-
CHOBaHHbIX U3MepeHNIi, KOTOpble AO0/DKHbI OblTb BbIMOJIHEHbI MeXAY ABYMS M3MepPSseMblIMU OTK/TIOHEHUAMU
CBSAI3aHHOrO C 6e30NaCHOCTbLI0 AaTynKa, Tak 4YTob6bl Lenb 6e30NacHOCTb 60MblUe He HapyLllanach.

Ecnu TouHasa nogpo6Han nHopmMaunsa o KaxaoM BAUsIOLEM napameTpe HeAO0CTyMNHa, TO eCTb BCe OC-
HOBaHMA NCMNOMb30BaTb IKCMNEPTHYIO OLEHKY U MHXEHEePHble NpakTUKM (Hanpumep, UCNOo/b3yss paBHOMepPHOe
pacnpepgeneHue ANa HEN3BECTHbIX pacnpefeneHnii BeposiTHOCTEN) AN NONYYeHUSs KOHCEPBATUBHOM OLLEHKMN.

OueHnB BeposaTHocTU PRF.stuck@m>rn2. PRF.sluck@m<ml n PRF.stuck(gmclmn.m2). moxeT 6bITb paccunmTaHa
BEPOATHOCTb pRF s)uck@m KOHCTAHTHOTO OCTaTOYHOro c60s gaTymka:

RF,sluck@m " "RF stuck@m<ml * Pm<ml + "*RF,stuck<§;mc[ml.m2l X Am1Smsm2 * "RF.stuck@m>m2 X Pw>T2.

rae: Pm<ml — BepOATHOCTb KOHCTAHTHOrO oTkasa'npy m < m;,:

Pmisms m2~ BepOATHOCTb KOHCTAHTHOrO OTKa3a npMum,sm s

Pm>m2 — BepOSATHOCTb KOHCTAHTHOrO OoTKasa nNpu T > T2:

PT-rtl * P misms m2 + Pm>m2 “ -

8.2.4.5 OKoHYaTeslbHas OLEeHKa MHTEHCUBHOCTN OCTAaTOUYHbLIX OTKa30B

Ecnun kaxAblii cooTBeTCTBYIOWMIA BUA OTKaza FM, oueHuBaTb Tak Xe. Kak OMMcaHo Bblle, TO ob6uas
BEPOATHOCTb  RFSensor c605 gaTynka, NPOsB/IAIOWErocsa Kak ocTaTo4Hbli C60i, MOXeT 6biTb BbIYMCAEHO NO
cdopmyne:

put waran a X pe 1 X A» MM,

roe: pFM | — BepoATHOCTbL Buga oTkasa FM.;
Prp.fm | — BepoOsATHOCTb 3TOro BuAa otkasa FM,, NposABAOLWErocs Kak OCTaTo4HbIl C6OiA,
2>m. “ 1.

3Hana 3Ty BEPOATHOCTb, MOXHO OLEHUTb MHTEHCMBHOCTb OCTaTOYHbIX OTKa30B, Kak:

~mRF.Sensof - "RF.Sensor X "Sensor «
a Takxe 3HayeHune MSPFM Sensor

MSPFM.Sonsor = 1~ “RRSensor Censor = 1 — “RFSensof

8.2.4.6 YnyuweHune SPFM Sensor

AP eKTUBHLIM CNOCOHBOM CHUXEHUSA OCTATOYHON MHTEHCMBHOCTN OTKA30B aTunka ABNAETCA CHUXEeHne
Be/INYNHbI [IMax. CHuxeHune [IMax MoXeT 6bITb BbIMO/IHEHO 6€3 3HAUYNTEs/IbHOIO YBE/IMYEHUSA JIOXKHOIo 06Hapy-
XEHUA 0TKa3oB Npu CNeAyoLNX YC/I0BUAX:

- pacnpejeneHve BepOATHOCTEN JOMNYCKOB MOXeT NnokasaTb, YTO OLeHMBaAEeMbIil CLeHapuii Hauxylwero
cnyvas kpaliHe manoBeposiTeH. Takum 06pa3om, BEPOSATHOCTb JIOXKHOV TpeBOrM 4OCTAaTOYHO HU3Ka, U NO3ITOMY
[onyctnuma;

- NOBTOPHOE NPOEKTMPOBaHNE CUCTEMbI MOXET NPUBECTU K YIYULIEHUNIO 3HAYEHNA A0MYyCKa.

CnepyeT oTMeTUTb, 4YTO B JAaHHOM NpUMepe OLeHMUBAKTCA TO/IbKO C60M JaTyuka, HO He c60M B OCTaB-
Wwekhcsa yacTn KaHana ¢ gatynkom. HemcnpaBHOCTb pa3sfensieMblX PecypcoB annapaTHbIX CPeAcTB, KoTopas
MOXET NPUBECTM K HeEUcnpasHoOl pa6oTe 060MX AATUMKOB UMW KOTOpasi Morna 6bl UCKa3nTb 3HAYEHUSA 06OUX
patunkos, Hanpumep, ALLM MUKPOKOHTpO/I/iIepa, OueHMBaeTCA OTAe/IbHO. KpomMe TOro, BbINOJIHAETCA aHanu3
3aBMCMMbIX OTKa30B, Kak yka3aHo B pasgenie 7 MCO 26262-9 (AHann3 3aBUCMMbIX OTKa30B).
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8.3 06 annapaTHbIX cpegcTBax

8.3.1 NMpumeHeHNe HacToALWero cTaHgapTa AN MUKPOKOHTPO/I/1EPOB

MWKPOKOHTPOMNEPBI ABMAIOTCA HEOTHLEMJIEMOI YAaCTbIO COBPEMEHHbIX 3/3 aBTOMOOGWU/IbHbLIX cucTeM. OHK
MOryT 6bITb pa3dpaboTaHbl B KayecTBe 06LWEeNC0Nb3yeMOro afnieMmeHTa 6e3onacHocTu (O36. cm. pa3sgen 9).

CNoOXHOCTb WX CO34aHMs npeogosieBaeTcs NPUMeEHeHWeM O6beAWHEHHbIX KauyeCTBEHHbIX U Kou4e-
CTBEHHbIX MeTO/Z0B aHanm3a 6e30nacHOCTM YacTeli U nogvyacTeil MMKPOKOHTPO/1epa, BbIMOJIHAEMbIX Ha COOT-
BETCTBYIOLEM YPOBHE abCcTpaKkLmnu, T.e. OT 6/10K-CXeMbl A0 YPOBHS CNuCKa coefMHEHUI 1 TONOMOTMK BO BpeEMS
cTaguii hopMnpoBaHns KOHLENUUM N pa3paboTkn nsgenms.

B npunoxeHun A npepcrtaB/ieHbl PYKOBOASLULME YKa3aHUSA N HE MCYeprnbiBaloWMii nepeyeHb NPMMepoB
NPUMeHeHNs HacTosLlWero ctaHgapTta 4159 MUKPOKOHTPOJ1/1EPOB.

B npunoxeHun A onucaH metof A1 pacyeTa UHTEHCMBHOCTU OTKa3OB MUKPOKOHTPOJ1/1€POB, B TOM 4YUC-
ne. Kak paccMaTpvBaTb NMOCTOSAHHbIE U KPAaTKOBPEMEHHbIe COO0U.

MpunoxeHne A BKOYaeT B ceba npumepsbl:

- aHa/in3a 3aBUCUMbIX OTKa30B:

- NpeAoTBpalWeHns cucTeMaTM4yeckmx OTKa3oB NPy NPOEKTUPOBAHNN MUKPOKOHTPOJINEPa;

- BepuduKaunm MmexaHm3aMoB 6€30NacHOCTY MUKPOKOHTPOJI/1Iepa; a Takxe

- BbINOJ/IHEHNSA aBTOHOMHOIO aHasiM3a MUKPOKOHTpOJI/lepa Ha YPOBHE CUCTEMBbI.

8.3.2 MeToAbl aHann3a cucTtembl 6e30MacHoOCTu

B npunoxeHun B o6cyxpatoTcsa MeToAbl aHann3a BUAOB C60eB CUCTEMbI, BKOYAA UHAYKTUBHBIN n fe-
OYKTUBHbIN aHanus, n npuBeAeH nNpumep aHanunsa gepeBa c60eB.

8.3.3 MMpoOAONXNTENbHOCTbL BO3AENCTBUA NPU pacyeTe BEPOATHOCTHOW MeTpPUKN Ans
cnyuvaliHblX 0TKa3oB annapaTHbix cpeacTts (PMHF)

Kak onvcaHo B9.4.2.3 MCO 26262-5. koNMYeCTBEHHbI aHann3 npeacraBnseT cCBUAETeNIbCTBA O TOM. YTO
uenesble 3HaYeHNA TpeboBaHna 9.4.2.1 CO 26262-5 6b11n AOCTUTHYThI. Kak nokaszaHo B9.4.2.3 NCO 26262-5,
3TOT KO/IMYECTBEHHbIA aHaNn3 yuynTbiBaeT NPOAO/HKUTENBHOCTL BO3elicTBUA B Cilyyae ABOliHbIX C60€eB.

Ha ocHoBe npumMeydaHus 2 Kk 9.4.2.3 NCO 26262-5 NpofoIXuTenbHOCTb BO34eCTBUA HAaYMHAETCA C MO-
MeHTa BO3HMKHOBEHUS C605 1 BK/IOYaeT B Cebs:

- UHTepBasl 06HapyXeHUss MHOXeCTBEHHO €605, CBA3aHHbIN C KaxXAblM MexaHW3MOM 6e30nNacHOCTU, Unn
CpOK cnyx6bl aBTOMO6GUNSA, ecnn c60i He oTobGpaxaeTca BoauTento (CKpPbITbIl cH0it);

- MakcuMasibHYI MPOAO/IKNTEIbHOCTL NOe3akn (B cnyvae, ec/in BOAUTENIO NpeasiaraeTcs OCTaHOBUThb-
ca B 6e30MacHOM pexume); n

- CpefHuit HTepBan BpeMeHN HaxoXaeHnss aBTomobuns B aBToMacTepckoi (B cnydvae, ecnv BoguTeNnb
npegynpexaeH o Heo6Xo4NMMOCTM peMOoHTa aBToMo6uns).

Cnepyowmnini npuMep AeMOHCTPUPYeET OAMH M3 CNOoco6GoB yyeTa NPOAO/HKUTENIBHOCTU BO3AeicTBUSA. B
AaHHOM nNpumepe npegnonaraeTcs, 4To Tpebyemas PyHKUNOHANBHOCTbL (6/10Ka 3a4a4mn «m») KOHTponupyercs
MexaHU3MoM 6e30MacHOCTU «Sm».

3HauyeHWe BEepOATHOCTHOI MeTpuku AfPMHF criyyaliHbixX OTKa30B annapaTHbIX CPeacTB, C yY4eTOM YyC/10B-
HOli BEPOATHOCTM TOrO, 4YTO OTKa3 6,10ka 3aga4vy NPOUCXOANT NPU YCNOBUN OTKa3a MexaHu3ma 6es3onacHocTy,
MOXeT 6bITb paccunTaHa no opmyne:

WPMHP = P‘m.RFX~Lifetime* *m.OPFX 7L.fclimeX™'®X” ‘sm.OPF,laten|X~Ufelime+* *rn.DPF.d*tecledX tSM~Lifetime’

roe Afpomhf — 3HauyeHWe BEpPOSATHOCTHOW MeTPUKM crlyyaliHbiX OTKa30B annapaTHbix cpeacts (PMHF):

XmRF — WHTEHCUBHOCTb OCTATO4YHbIX OTKa30B TpebyeMoli pyHKLMOHaNbHOCTK (6/10Ka 3a4a4n «T»):

dpf — WHTEHCUBHOCTb ABOliHbIX OTKa30B 6/10Ka 3a4aun «T»;

TuebTe “ CPOK XW3HM TPAHCNOPTHOrO cpeAcTea:

JNISMOPFlaten] — MHTEHCUMBHOCTb CKPbITbIX ABOMHbIX OTKA30B MexaHn3Ma 6e30MacHOCTN «Sm».

~sm OPF detected — MHTEHCMBHOCTb O6Hapy>XXMBaeMbiX JBONHbIX OTKa30B MexaHn3Ma 6e30MacHOCTN «Sm»;

tSM— unHTepBan BbISAB/IEHUSA MHOXECTBEHHbIX C60eB MexaHn3ma 6e30MacHOCTN «SMm».

Ecnn BennynHa tepma RF * Xsm Dp fdetected X tsm- NnpeAcTaBNAOLWEro BEPOATHOCTb OTKa3a 3ajauu,

B COYeTaHMN C OTKa3OM COOTBETCTBYIOLLEr0 MexaHn3Ma 6e30nacHOCTM B 04HOM tSM, ouyeHb Mana (Hanpumep,
€C/IN Be/INYMHA tsw OAHOro nopsifka c ANINTENBHOCTbLIO OA4HOW noe3aku (gaxe cX,,, OPF = DPF lalenl = 1000

FIT Bknag S 10'12 1/4 B faHHOM npumMepe)], TO el0 MOXHO NpeHebpeyb, YNpoCcTUB npeablayLulyo hopmyny:

4>MHF = "RF +0-5x "VoPF X ~sm.DPF.latenl X ~UfeUme’
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Ecnu ycnoBHasi BEPOATHOCTb HE MPUMEHSIETCS, HANpPUMMep NopsifoK 0TKa3a He UMEeeT 3HauYeHus, To dop-
Myna ynpouwaeTtcs fo:

H>MMF = *RF + ~"Tn.DPF X ~sm.DPF.latonl X “Lifetime’

9 O6ulencnosnb3yeMblii aneMeHT 6e30MacHOCTM

9.1 Pa3paboTka 06UW,0MCNONb3yeMOro ajieMeHTa 6e3onacHocTu

B aBTOMO6WABLHOV NPOMbILWIEHHOCTN pa3pabaTbiBalOTCA 06LENCNoib3yeMble 3/1IeMeHTbl AR pas3/iny-
HbIX MPUMEHEeHW 1 NS Pas3NINyHbIX 3aKa3yMKoB. 3TN 06LLME 3/1EMEHTbI MOTYT pa3pabaTbiBaTbCsi HE3aBUCUMO
pasIMYHbIMU OpraHMsaunaMun. B Takmx cnydasx hopMupyoTca NpeanosiokeHns o TpeboBaHUAX MU NpoekTe,
BK/lOYasa TpeboBaHMA K cucteme 6e30MacHOCTM, KOTOpble OonpeAesnialnTca ANA 31eMeHTa Ha 60/1ee BbICOKNX
YPOBHSAX MPOEKTUPOBAHUA N BHELWIHWM MO OTHOLEHNIO K 3/1EMEHTY MPOEKTOM.

Pa3paboTaHHbIl TakuMm 06pa3oM 3/ieMeHT Ha3blBalT O6LIENCNO/Ib3yeMblM 3/1eMeHTOM 6e3onacHocTH
(O3B). O9b sABnsieTcA CBA3aHHbLIM C 6€30MNacHOCTbIO 3/IEMEHTOM, KOTOpPbI/i He pa3pabaTbiBaeTcs A1 KOH-
KpeTHOro ycTpoiicTBa. 3To 03HayaeT, YTO OH He pa3pabaTbiBaeTcs A/11 KOHKPETHOIO TPAaHCNOPTHOrO cpeAacTBa.

O3b MoXeT 6bITb CUCTEMOWN, MHOXECTBOM CUCTEM, NOACUCTEMON, KOMMNOHEHTOM MpOrpamMHOro ote-
creyeHns, KOMMNOHEHTOM annapaTHbIX CPeACTB UK YyacTblo. NMpumepbl O3B BKAOYAKOT: CUCTEMHbIE KOHTPO/I-
nepbl, 3/1eKTPOHHble 610KN yNpaB/ieHUsA, MUKPOKOHTPOJI/1ePbI, NporpaMMHoe obecnevyeHue, peanunsyroliee
KOMMYHWKaLMOHHbIA NPOTOKO/, U KOMMNOHEHT nporpammMmHoro o6ecnevenns AUTOSAR.

O3b He MoxeT ObITb YCTPOWCTBOM, Tak Kak pa3paboTka ycTpolicTBa BcCerja BbIMOIHAETCA ANA KOH-
KPETHOro TPaHCMNOPTHOro cpeAcTBa, NpefHa3Ha4YeHHOro A cepuilHOro npoussoacTea. Ecnu O3B aBnseTcs
cucTemMoli, To aTa cuctema He paspabaTbiBaeTcsl A/19 KOHKPETHOro TPaHCMOPTHOro cpeAcTBa W MO3TOMY He
AB/ISETCA YCTPONCTBOM.

O3B oTnmyatoTCca OT KBaNMUuMpoBaHHbIX KOMMOHEHTOB, ONUCaHHbIX B pasgene 12 NCO 26262-8 (KBa-
N nKaLmsa KOMNOHEHTOB NporpammHoro obecneveHns) n pasgena 13 CO 26262-8 (KBanudukayma Komno-
HEHTOB annapaTHbIX CPeACTB), C/leAyoLWnM:

- O3B paspabaTbiBaeTcsi Ha OCHOBe MpPeAnoOJIOXEHUA B COOTBETCTBMWU C HACTOSAWMM cTaHAapTom. OH
npegHasHayeH A7 UCNONb30BaHUA B pPAfe pas/INYHbIX YCTPOWCTB, ecnn B npouecce nHTerpaumn 0396 moxeTt
ObITb YCTAHOBJ/IEHO MOATBEPXAEHMNE COOTBETCTBMA CDOPMUPOBAHHbBIX A1 HEFO NPeAno0XeHNNA:

-KBanumnkKauma KOMMNOHEHTOB MPOrpamMMHOro ob6ecrneyeHus u annapaTHbIX CpPeAcTB paccmatpusaeT
BOMPOC 06 MCNOMb30BaHUM yXe CyLIecTBYIOLWNX 3N1eMeHTOB ANA ycTpoicTBa, pa3pabaTrbiBaeMoro B COOT-
BETCTBMW C HAcCTOAWMM CTaHAApPTOM. OTU KOMMOHEHTbl He 06s3aTeNbHO NpegHa3HayeHbl A1 NOBTOPHOIO
1cnosib3oBaHusa IN6o0 paspaboTaHbl B COOTBETCTBUM C HACTOALWMM CTaHAAPTOM.

Tabnuua 3 onucbiBaeT Npeanosiaraemoe UCNosib3oBaHue kBanudgukauun. O36 n nogTBEpX)AEHMNE Npo-
BEpPKOli B aKcnyataumm As8 pas/inyHblX 3/1EMEHTOB NPOrpaMMHOro obecneyeHus.

Knaccugurkaumns KOMNOHEHTOB NPOrpaMMHOro o6ecrneyvyeHns B Tabnuvue 3 BbINO/IHEHA B COOTBETCTBUM C
TpeboBaHNAMMU, onucaHHbIMN B 7.4.6 NCO-26262-6.

Tabnuuya 3 — Knaccudmkauusi KOMNOHEHTOB NPOrpaMMHOro obecneyeHus

Knaccudwmkaums komno-

Yactb 8. paspen 12.

YacTb 8. pazgen 14

YacTb B KBardomkaLysi Komno- MoareepxaeHve
HEHTOB IporpanMHOro NS ycTpoiicTBa HeHTa nporpaMMHOro Hacte B 475 056 MpoBepKOVi
obecrieveHust
obecreyeHVs € aKcrvyaraLym
BHOBb paspaboTaHHbIii  Mcnonb3yeTtca He vcnonb3yetcs Mcnonb3yetcs He ncnonbayetca
MoBTOpHO wucnonb3ye- Kcnonb3yetcs He ncnonb3yetca Mcnonb3yetcsa Vcnonb3yetcadl
MbI C U3MEHEHUAMU
MoBTOpPHO wMcnoNb3ye- He ucnonb3yerca Vcnonb3yetca Wcnone3yetcs (ecnn  Mcnonb3syetcs

Mblli 6€3 U3MeHeHui

W Cm. 14.4.4 NCO 26262-8.

paspabaTtbiBaeTcs
KaKk O39b)

Mpun pa3paboTke O3B npumMeHsemble geicTBUA No obecneyeHUto 6e30MacHOCTM HacTpamBaloTCs, Kak
onuncaHo B 6.4.5.6 NCO 26262-2. TakaA HacTpoika pa3paboTkm O3B He O3HayaeT, YTO Kakas-Nnnbo cragmsa
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XXW3HEHHOTO LMK/a cucTeMbl 6€30NacHOCTM MOXeT ObITb onyleHa. Ecnn HekoTopble CTaAnn He BbINOJIHAKOTCA
npu paspabotke O3B. To OHKN 6yAyT BbINO/HEHbI B NpoLecce pa3paboTky ycTpoicTea.

YMNBA gna O3B o3HauyaeT cnocob6HocTb O3B cooTBeTCTBOBaTb MpegnonaraemMbiMm TpeboBaHUAM 6e3-
OnacHOCTU. onpefeneHHbIM A9 AaHHOro 3HadeHunsa YMNBA. CnepoBatenbHO. YIBA onpegenset Tpe6oBaHus
HacToslero ctaHgapTa, KOTopble NPUMeEHATCA ANa pa3paboTku atoro O3J6.

Takum obpasom, pazpaboTka OOB BbINOSIHAETCA HAa OCHOBE NPeAnosIoXeHU, TpebyeMoi (pyHKLUNOHaNb-
HOCTM M MCMOJ/Ib3YEMOro KOHTEeKCTa, BK/IloYaloLero B ce6a BHeWHMe nHTepdencobl. 3TN NpeAnosioxXeHus ycTa-
HaBNMBalTCA TakMM o6pa3oM, UTOObl OXBaTUTb HanMbosibliee MHOXEeCTBO 3/IeMEHTOB Tak. 4To6bl O3B mor B
AanbHellWeM NCNo/b30BaTbCA BO MHOTUX Pas3/fiMyHbIX, HO MNOXOXWUX yCcTpoicTBax. Ecnn HekoTopble cTagun He
BbINOJIHAIOTCA Npu pa3pab6oTke O36. ToO OHU 6yAYyT BbIMO/IHEHbI B NpoLecce pa3paboTku ycTpolicTBa.

MoaTBeEpXAEeHNe COOTBETCTBUA 3TUX NPeAnosioXeHuli ycTaHaB/MBaeTCA B KOHTEKCTE Camoro ycTpoii-
cTBa B npouecce nHterpaumm O39b6.

MOXHO MOCTPOUTbL YCTPOWCTBO M3 MHOXecTBa O3B. HenocpefCcTBEHHO B3aMMOAENCTBYIOWMX APYTF C
Apyrom. B aTom cnyyae 060CHOBAHHOCTb BbINOJ/IHEHUSA NpeAnonoxeHnii ogHoro O3b ycTaHaBnMBaeTcs € yye-
TOM €ero B3aumopaencTBuii.

Ecnn noateepxpeHve COOTBETCTBUA NPefnoO/IOKEHUN, Nnexawmnx B OCHOBe pa3paboTkm O3B. He MoxeT
6bITb yCcTaHOB/IeHa BO BpeMsi MHTerpauun O3B B yCTPOWCTBO, TO AO/KHbI 6biTb cAenaHbl U3MeHeHus NM6o B
O3b6. Nnbo B yCcTpolicTBE B COOTBETCTBUM C TpeboBaHUAMM pa3gena 8 NCO 26262-8 (YnpaBiieHNe N3MeHeHUsIMM).

9.2 CueHapuu Ncnosib3oBaHusA

9.2.1 O6wmne NOMOXeHNA

Pa3spaboTka O9b BkAloO4aeT hopMUpoBaHne NpPeanoNoXeHnii ANA npeaBapuTenbHbIX yCN0BUIA COOTBET-
cTBylOLel cTagun paspaboTkm n3genunsa, Hanpumep, 419 KOMNOHEHTa NPOrpaMMHOro obecnevyeHus, KOTOPbIi
npegcraBfaseT co60i YacTb MpoekTa apXMTeKTypbl MPOrpamMMHOro o6ecnevyeHus, Takoi cTaguneln sBnsertcs
ncactaausa. onncaHHas B pasgene 7 NCO 26262-6. HeT Heo6xoaMmMocTn oopMmpoBaThb NpeanonoXeHna ans
BCeX NpefBapuTesbHbIX YC/IOBU, Hanpumep, AAA naaHa obecrnevyeHns 6e30MacHOCTU.

Ha pucyHke 18 noka3aHa CBSi3b MeXAy npeAnosioxeHnsamMmn n paspabotkoli O96. PaspaboTka O36 mo-
XeT HauMHaTbCA Ha onpejesleHHOM Mepapxuyeckom ypoBHe TpeboBaHuii 1 npoekTta. Kaxaasa yacTb nHcop-
MaumMmn o TpeboBaHUAX UM NpeaBapuTe/ibHbIX YCIOBUAX NpoeKkTa NpeABapuTesibHO onpeenseTcs co crarty-
COM «rnpepgnonaraemas».

KoppekTHasa peanusauus TpeboBaHuii Kk O3B (MosyYyeHHbIX U3 NpeanosiaraemMmblx TpeboBaHuii 6onee
BbICOKOIO YPOBHSA U NPeANOIOXEHNA 0 BHELWWHEM MO OTHOWeEHU K O3B npoekTte) 6yaeT BepuduymnpoBaHa B
npouecce paspa6oTkn O3b.

PucyHok 18 — CBA3b Mexzay npeanosioxeHnaMm n paspaboTkoii O3b
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KoppekTHas peanusauus tpeb6oBaHuii K O3B (BbiBeAeHHbIX U3 NpeanosiaraemMblx TpeboBaHuii 6osee
BbICOKOTO YPOBHSI U NPeANoO/IOXEHWNN BHEWHEro No oTHoweHUto K O3B npoekTa) 6yayT BepuduuMpoBaHbl B
xoge pa3paboTkm O3B6. NoaTBepXAEHME COOTBETCTBUA 3TUX TPeGOBaHUA 1N NpPeAno/IoXeHU B TaKOM cnyyae
ycTaHaB/IMBaeTCAa B npouecce pa3paboTku yCTponcTBa.

AHanorv4yHo, AeicTBMs No BepndmnKaLum 4eMOHCTPUPYIOT, YTO pa3paboTaHHbIli O3B6. Ha 1tl060M YpPOBHE,
cornacyeTcsa ¢ Tpe60BaHMSAMUN KOHTEKCTa, r4e OHM UCNoNb3yloTca. Hanpumep, ecnv NCNO/Ib3yeTcsl KOMMOHEHT
nporpaMmHoro obecneyeHus, pas3paboTaHHbIN Kak 06WencnonbayemMbii. To Bepucukauma cneyndukaynm
nporpaMmMHoOro ob6ecneyvyeHnss MoOXeT MPOAEMOHCTPUpPOBaTb, YTO TpeboBaHUA cneymnduKaLnum NpoekTMpoBa-
HUSA apXUTEeKTypbl MPOrpaMMHOro o6ecrneyvyeHns BbIMOJ/IHEHbI. TaKoO akT O NMPOBEepKe MOXeT 6biTb MOYYEH,
ecnun paspaboTtka OIb 3aBepweHa, a pazpaboTka ycTpoiicTBa 4OCTUraeT cTagun, Ha KOTOPoO POPMYTINPYIOT-
ca TpeboBaHUA K 3/IEMEHTY CUCTEMbI 6€30MaCHOCTMU.

HekoTopble TUNMYHble NpumMmepbl O3B NpuBeaeHbl HMXE, a UMEHHO: CUCTEMA, KOMMOHEHT annapaTHbIX
CpeAcTB Y KOMMOHEHT NPOrpaMMHOro obecrnevyeHuns.

9.2.2 Pas3paboTka cMCTeEMbl Kak 06UW,encnonb3yeMoro afieMeHTa 6e3onacHocTu

B HacTosiuleM MyHKTe nMokasaHo, Kak HacTpoiika koHuenuun O3B npumMmeHseTcs K HOBOW /3 cuctewme,
KOTOpas MOXeT 6bITb MHTErpMpoOBaHa pasHbIMU NPON3BOANTENAMN TPAHCMOPTHbLIX CPeACTB.

MycTb ANS A4aHHOro NpMMepa cuctema peasndyet criefyowy PYHKLMOHAIbHOCTbL: N0 COOTBETCTBYIO-
WMM 3anpocamMm BOAUTe b NPU onpefeneHHbIX COCTOAHUAX aBTOMOOGUIA MOXeT KakK akTUBU3NPOBaTb HEKOTO-
pyto dyHKUUIO, TakK 1 OTK/IoYaTb ee. NocnegoBaTeNbHOCTb onepaunii npueBedeHa Ha pucyHke 19.

MpumevaHnsa

1 B 3aBMCMMOCTU OT KOHKpeTHOW npupofbl O3B MoxeT noTpeboBaThCs HEKOTOpas [ONOJHUTE IbHAsA HacTpoiika
Tpe6oBaHWiA.

2 B 3aBMCUMOCTU OT KOHKPETHOW npupoabl O3B HekoTopble Tpe6oBaHWs yacTeli 3 U 4 He MOryT 6biTb NPYMEHEHDI,
MO3TOMY OHV MPUMEHSIOTCA INLLL YaCTUYHO.

3 XoTs Bce pasfesibl HACTOALEro cTaHJapTa He npefcTas/ieHbl Ha pyUcyHKe 19, HO 3TO He O3Ha4aeT, YTO OHM He
NPUMEHSAIOTCA.

PucyHok 19 — Pa3paboTka cuctembl kak O35
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War la. OnpegeneHne o6nactu npumeHeHns O3b

Ha ocHoBe npeanonoxeHuii paspabotunk O3B onpegenseT uenb, PyHKLMOHAN N BHEWHNE NHTepdeii-
cbl O3b.

Mpumepamun Taknx NpeanosioxXeHnini o6 o6nactn npumeHeHns O3B MOryT GbiTb:

- cuctema npegHasHayeHa Ans aBTomo6uneli ¢ nosnHoli maccoi go 1800 kr;

- cuctema npegHasHaveHa 4na nepefHenpuBOAHbIX aBTOMO6UNen

- cucTema npegHasHadyeHa gNnsa MakCMMasibHOro HaknoHa goporun Ha 32%;

- cuctema umeeT MHTepdelicbl C APYTMMM BHEWHWMMW cucTemMamMu, 4To6bl MONYYUTb HEOBXOAUMYIO UH-
opmaumno 06 aBTomobune

- hyHKLMOHaNbHble TpeboBaHUA:

- cuctema akTMBM3UPYyeT OYHKLMIO MO 3anpocy BOAUTENS Npu onpeesieHHbIX COCTOSIHUAX aBTOMO6UNS;

- cuctema oTk/o4aeT PYHKLMIO MO 3anpocy BoAUTeNs.

War 1b. MpepgnonoxeHus o Tpe6oBaHnax 6esonacHocTn k 036

Ansa paspaboTkn OO B Heob6x0AMMO caenatTb NPeAnosIoXeHNs No onpefesieHNto yCTpoincTea, uenam 6es-
oMacHOCTM ycTpolicTBa U COOTBeTCTBYOLWMM TpeboBaHNAM (PYHKLMOHANbHOW 6€30NacHOCTU, CBA3aHHbIM C
yHKUMOoHanbHocTblo O3B, ANng Toro, 4To6bl ONpeAennTb TexHNnYeckne TpeboBaHuA 6ezonacHocTn O396.

Mpumepamun npeanosioxeHuii o TpeboBaHUAX K MYHKLMOHANbHOW 6e30nacHOCTU, onpegensemMblix AN
O3B MOryT 6bITb.

- cucTeMa He akTUBU3UpPYeT (PYHKLMIO NPY BbICOKOW cKOpocTu aBToOMo6unsa (YMBA Xx);

- CUCTeMa He OTKNtYaeT PYHKLUUIO, ECNIN 3anpoc BoAMTENS He 06HapyxeH (YMNBA y).

[Ansa gocTuxeHua npegnosiaraemMblx Leneli 6e30MacHOCTU ONpeAesnaloTCA KOHKPeTHble NPeAnooXeHns
O KOHTeKcTe

Mpumepamun nNpeanosioxXeHni o kKoHTekcTte O3B MOryT 6bITh:

- BHEWHW NCTOYHMK ByAeT npefocTaBniAaATb MHpopmaumio ana Tpebyemoro YMNBA. no3BoNsAloWyo cu-
cTemMe OGHapyXuBaTb Haasnexauiee COCTOSAHMe TpaHCcNopTHoro cpeacTtea (YMBA x);

- BHEWHWI NCTOYHMK ByfeT npefocTaBNATb UHOPMaLMIO O 3anpoce BoauTensa Ans tpebyemoro YMBA
(YNBA'Y).

LWar 2. Pazpa6boTka O3b

Ecnu TexHuuyeckme TpeboBaHWA 6Ge3onacHOCTU cOpMMpOBaHbl M3 NpeanofnaraemMblix TpeboBaHWUl K
PyHKLMOHaNbHOW 6e3onacHOCTK ycTpoiicTBa, To O3B pa3pabaTbiBaeTcss B COOTBETCTBUM C TpeboBaHUAMM
HacToslero cTaHgapTa

LWar 3. Pe3ynbTatbl paboTbl

B koHue pa3paboTkn O3B A0/MKHbI 6bITh NONYYeHbl pe3ynbTaTbl, KOTOPble NOKa3biBalOT, 4HTO CCHOPMUPO-
BaHHble TexHM4Yeckne TpeboBaHuA 6e30MacHOCTU BbINOHATCA. Bes Heo6xoanumasi mHopmaumsa o pesysb-
TaTax paboTbl 3aTeM NocTynaeT K UHTerpaTopy ycTpoicTea, B TOM 4Yucne Tpe6oBaHus kK 6esonacHocTn O3b un
npeAnosioXeHus, caenaHHble O KOHTeKCTe.

War 4. NuTerpauyna O3B B ycTpoicTBo

B npouecce pa3paboTku ycTpoiicTBa onpegenstoTcs uenm 6e30nacHOCT 1 Tpe6oBaHUA PyHKLMOHa b-
HOW 6e3onacHoCTU. TpeboBaHNA PYHKLNOHaIbHOW 6e30NacHOCTY YCTPOKCTBa COrlacoBbIBalOTCA C Tpe6OBaHU-
MU (hYHKLMOHaNbHOW 6e3onacHocTy, npegnosiaraembiMy aAnsa O36. 4To6bl yCTaHOBUTL MX 060CHOBAHHOCTb

B cnydae HecooTBeTCTBMA NpefnosioxeHns ana O36. HaunHasa ¢ aHann3a BAUAHUSA, peannsyeTcs Tex-
HO/IOrMSA ynpas/ieHNs U3SMEHEHUSAMU B COOTBETCTBUM € TpeboBaHusamMN pasgena 8 CO 26262-8 (YnpaBneHune
N3MeHeHsIMK). BO3MOXHble pe3ynbTaTbl BKIOYAOT B cebsi:

- HECOOTBETCTBME MOXET CUMTATLCA NPUEM/IEMbIM B CBAA3WN C AOCTMXEHUeM uenn 6e3onacHocTu, U HK-
Kakue AelcTBUA He NpeanpuUHMMalOTCS:

- HECOOTBETCTBME MOXET OKasaTb B/INAHME Ha JOCTUXEHME uesin 6e30nacHOCTU M NPUBECTU K He06XO-
AVMOCTU M3MeHeHUs onpefeneHns ycTpolictBa NM60 KoHuenuun yHKUNOHaNbHOW 6e3onacHocTun

- HECOOTBETCTBME MOXET OKasaTb BAMSAHME Ha Lesb 6€30MacHOCTV U NPUBECTU K HEO6XOAUMOCTU U3Me-
HeHVA B 06LWEeM KOMNOHeHTe 6e30MacHOCTU (BK/toYas, BO3MOXHO, U3MEHEHME CaMOro KOMMNOHEHTA).

9.2.3 Pa3paboTka KOMNOHEHTa annapaTHbIX CPeACTB Kak 06l encnosib3yemMoro asieMeHTa
nacHocTtun

9.2.3.1 O6uwmne NonoxeHns

B HacToAlWeM MyHKTe NPUMep MUKPOKOHTpO/epa, NpeAcTaB/eHHOro B NPUIOXeHUN A. NCNO/b3yeTcs
B KayecTBe NpryMepa KOMMOHEeHTa annapaTHbIX CpeAcTB, pa3pabaTbiBaemoro kak O3b6. MocnegoBaTesibHOCTb
LelcTBUI npouecca pa3paboTkm npuBegeHa Ha pucyHke 20
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MpumevaHnsa

1 g 3aBUCHMOCTY O KOHKPeTHOI npupoabl O3B MoxeT noTpeboBaTbCs HEKOTOpas A0NOHUTENbHASA aganTtaums
TpeboBaHwui.

2 B 3aBUCMMOCTY OT KOHKPETHOW npupogsl O3b HekoTopble TpeboBaHMs YacTu 5 He MOryT GbiTb NPUMEHEHBI, NO-
3TOMY OHU NPUMEHSIIOTCA NLLIb YAaCTUYHO.

3 XoTa Bce pa3fesibl HAaCTOALEro cTaHAapTa He npeAcTaBneHbl Ha pucyHke 20. HO 3TO He O3HAYaeT, YTO OHU He
NPUMEHSIOTCS.

PucyHok 20 — Pa3paboTka KOMMNOHeHTa annapaTHbIX cpedcTsB kak O3b

9.2.3.2 War 1. NMNpegnonoxeHnsa Ha ypoBHe CUCTEMbI

Pa3paboTka MWKpPOKOHTpossiepa (CM. pucyHok 20). kak O3b. HauMHaeTcsa (war 1) ¢ NpeAnonoXeHns
aTpnbyToB N TpeboBaHW Ha ypoBHe CUCTEMbl B COOTBeTCTBUN C 6.4.5.6 CO 26262-2.

[JaHHana ctagna moxeT 6bITb pa3buTta Ha ABe noacTaaun (la n 1b) Ha ocHOBe aHann3a HeKOTOpPbIX cnpa-
BOYHbIX NPUIOXEHU. DT TpeboBaHMA ABAAIOTCA NpeanonaraeMbiMy ANS NpegBapuTenbHbIX YCA0BUIA npu
pa3paboTke M3genua annapaTHbix cpeacTB (Tabnnua A.1 UCO 26262-5); npyMepbl CM. HUXeE.

9.2.3.3 War la. MpeanonoxeHna o TeEXHUYECKUX TpeboBaHMAX 6e30nNacHOCTHU

Huxe npuBefeHbl HeKOTOpble MpUMeEPbl MpeAnosiaraeMbiX TeXHUYECKUX TpeboBaHwuii 6e3onacHocTw,
co3faHHble 419 paccMaTpMBaeMoro npumepa MUKPOKOHTpos/iepa.

MpeanonoXxeHna o TEXHNYECKUX TpeboBaHMAX 6e3onacHocTu (war l1a):

a) oTkasbl MamMATU KOMaHf npoueccopa ocnabnalTcs MexaHusMom(amu) 6e30MacHOCTM annapaTHoro
cpefcTBa, No KpaiiHei mepe, A0 LefieBOro 3HavyeHms (Hanpumep. 90%). onpefeneHHOro A1 MeTPUKA OMHOYHO-
ro c60s Ha ypOBHe 4acTu annapaTHOro cpeacTtBa (MOXeT 6bITb TakKXXe BbIPpaXeHOo B TepMuHax Tpebyemoro O/);

b) BKNaj MUKPOKOHTpOJI/Iepa B CyMMapHY0 BEPOATHOCTb HapylleHUs uenn 6e3onacHOCTM cocTasrisieT
He 6onee 10% OT AOMNYCTUMOWM BEpPOATHOCTU AN8 cooTBeTCcTBYlOWero YMNBA;

C) MUKPOKOHTPOJI/1ep peanin3yeT 6e30nacHoe COCTOsAHME, onpeAesiieMoe Kak BK/Il0UeHEe HU3KOro ypoB-
HS Ha BCe BbIXOAbl yNnpaB/ieHUs BBOAOM-BbIBOAOM, KOrja 3anyckaeTrcs co6poc:

d) nob6ble peann3oBaHHble MexaHW3Mbl 6€30MNacCHOCTU, CBA3aHHbIe C BbINOJIHAEMON yHKLNel, 3aBep-
warT ee MeHee 4YeM 3a 10 MUNNUCeEKYHS (3agaBaemMas YacTb BpeEMeHM c60eycTONUMBOCTM);

e) nHTepdeicbl oTNagKn MUKPOKOHTPO/ISIepa He NCMO/b3YTCA BO BpeMs CBA3aHHON ¢ 6e30nacHOCTbIO
akcnnyatauunn. Takmum obpasom, Nobble c60M B NOrMke oT/1agkn 6yayT cuntatbcs 6e3onacHbIMU cb6omMu;
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f) npucyTcTByeT MOAy b 3alWnTbl NaMATH, YTO6bl 06ecnevynTb BO3MOXHOCTb pasgesieHnsa 3anporpaMmmMmm-
pOBaHHbIX 3a/a4 C pas/INYHbIMU 3Ha4YeHUAMKN YMNBA.

3HauveHue YMNBA 3afjaeTca Ha fJaHHOM Lware.

9.2.3.4 War 1b. NpeanosioXXeHNa 0 NPOEKTUPOBaAHUN Ha YPOBHE CUCTEMbI

Huxe npepcTaBneHbl HEKOTOPble MPUMeEPbl BHEWHUX MO OTHOWeHU0 K O3B npeanonoXxeHwnii o npo-
eKTUPOBaHUN Ha YPOBHE CUCTEMbI:

a) cuctema 6yfeT peasim3oBbiBaTb MexaHW3M 6€30MacHOCTU AN UCTOYHMKA MUTAHUA MUKPOKOHTpOJINe-
pa ANns o6HapyXeHuUs BUA0B OTKa30B, CBA3AHHbIX C MOBbIWEHHbIM U MOHWKEHHbIM HaMpPsXeHUsAMU;

b) cuctema b6ygeT peannsoBbiBaTb MexaHW3M 6e30MacHOCTM Ha OcHOBe o6pabaTbiBaeMOro MeTofoMm
OKHa CTOPOXeBOro YCTPOWCTBA, BHELWHErO MO OTHOLWEHUIO K MUKPOKOHTPOJI/IEPY, A1 OGHapyXeHns oTka3os
CUHXPOHM3AaLMN NN NocnefosaTe/IbHOCTU NPorpammbl MUKPOKOHTPOJ11Eepa;

c) 6yaeT BbINONHATLCA NPOrPaMMHO peasin3oBaHHbIli TeCcT A1 06HapyXeHUsA CKPbITbiIX C60eB B Mexa-
HM3Me 6e30MNacHOCTM MUKPOKOHTPOJIIepa, peannsytowem o6HapyxXeHne n Koppekuunto owmnbok (SM4);

d) TecT Ha OocHOBe nporpaMMHoOro obecneyeHuns (SM2) BbIMOJIHAETCA NPU BKOYEHUN 3aXuUraHus ans
NPOBEPKN OTCYTCTBUSA CKPbITbIX C60€B MpM NOFMYECKOM KOHTpOJie nocnefoBaTe/IbHOCTU NporpaMmbl npouec-
copa (SM1).

9.2.3.5 War 2. Paspa6oTka annapaTHbIX CpeiCcTB

Ha ocHoBaHuM 3TuX pelweHnii (Npegnonaraemble TeXHUYeckne TpebosBaHns K cucteme 6e30MacHOCTU 1
npeAnonoXeHns, CBA3aHHble C BHELWHNM NPOEKTOM MO OTHOWEHNIO K O36) B COOTBETCTBUN C TpebOBaHUAMM
NCO 26262-5 paspabaTbiBaeTca O3b (war 2) n1 opMUPYOTCA BCe COOTBETCTBYHOLWME pe3y/ibTaTbl paboThbl.
Hanpumep, oueHka HapylweHns Lenm 6e30nacHOCTM 13-3a c/ydaliHblX OTKa30B annapaTHbiX cpeAcTs (CM. pe-
3ynbTar paboTbl, NnpeacTaBrieHHblli B 9.5.1 NCO 26262-5) ocywecTBNsSeTCA pacCMOTPeHNEM NpeanoNoXeHun
O39b6. BK/IOYAOLWMNX Nt06ble 3HAYEHNA UHTEHCUBHOCTM 0TKa3oB BO BpemeHu (FIT), HailljeHHble B Nnpegnonara-
eMbIX TeXHNYecKknx TpeboBaHNAX Kcncteme 6esonacHocTu. Ha ocHoBe npegnosioxeHnin O35 B COOTBETCTBUM
c NCO 26262-9 BbINONHAETCA aHa/IM3 6€30NacHOCTM U aHaNn3 3aBUCMMbIX OTKa30B BHYTPEHHUX MO OTHOLIE-
HUIO K MUKPOKOHTPOJI/IEPY.

Ana mukpokoHTposnnepa B npumepe A.3.5 Tpeb6oBaHue 6e30NacHOCTU a) BbIMOSIHAETCA, NOTOMY 4TO
MeTpuKa OAMHOYHOro cboa NamAaATu NpeBbilaeT UesneBoe 3HavyeHne 90%. onpenesieHHOe Ha YpPOBHEe 4acTu
annapaTtHoro cpeactea (99.8%, nocTosiHHble c6ou 1 99.69% KpaTKOoBpeMeHHble cb6oun). MNpegnosioxeHne c) o
npoekTe cMCTeMbl peasnin3yeTcs MexaHU3mMom 6e3onacHocTn SM4.

9.2.3.6 War 3. Pe3ynbTatbl paboThbl

B KOHLUe pa3paboTKn MUKPOKOHTposiniepa (war 3) CUCTEMHOMY MHTerpaTtopy npefoctas/iieTcs Heo6xo-
AvMas nHdopmaumsa o pesysbTatax paboTbl, KOTOpas BkAOYaeT crnegyloune AOKYMEHTbI: npegnonaraemble
Tpeb6oBaHUA, NPeAno0XeHNSA, CBA3aHHble C BHEWHUM NPOEKTOM MO OTHOWeHUto K O35 1 cooTBeTCTBYOLWME
pe3ynbTaTtbl, NOSyYEeHHble B COOTBETCTBUM C HACTOAWMUM CTaHAapTOM (Hanpumep, oTY4eT O BEPOATHOCTU Ha-
pylweHunsa uenu 6e30NacHOCTU M3-3a CAyvaiiHbiX OTKa30B annapaTHbIX CPeacTB).

9.2.3.7 War 4. HTerpauna O3B B ycTpolicTBO

Ecnun pa3spaboTaHHbIl kak O3B MUKPOKOHTpO/I/Iep paccMaTpuBaeTCs B KOHTeKCTe cTagum paspaboT-
K1 annapaTHbiX CPeAcTB yCTPOWCTBA, TO BbINONIHAETCA 060CHOBAHHOCTb BbIMO/IHEHUA BCEX NPeAnooXeHnin
Ana O3B. Bk/IYasaA npegnonaraemble TexHMYeckne TpeboBaHMsA K cucTteme 6esonacHocTn O3b u npegno-
NOXEHUSA. CBAA3aHHble C BHELWHWM MPOEKTOM MO OoTHoweHUto K O3B (aTan 4). BnonHe BeposTHO, 4TO 6yayT
BO3HMKaTb HECOOTBETCTBUA Mexay npeanonoxeHnamun ana O3B n TpeboBaHMAMKU K cucTeme. Hanpumep,
pa3paboTumK yCTPOMNCTBA MOXET MPUHATb pelleHne He NPUMEeHATb npegnosiaraeMbiii BHELWHUA KOMMOHEHT.
Kak cnefcTBue, oleHKa HapyLlleHUs Lenn 6e30NacHOCTU U3-3a CAlyYaiiHbiX OTKa3oB annapaTHbiX CPeAcTB, Bbl-
nonHeHHasa paspaboTunkom O3B. He MOXeT 60/blle COOTBETCTBOBATb YCTPOWCTBY.

B cnyyae HecooTBeTCTBMA nNpeAnosioxeHns ansa O3b. HaunHasa ¢ aHann3a BAUSAHUA, BbINOJIHAETCA Tex-
HOJIOMMSA ynpassieHNs U3SMEHEHUSAMU B COOTBETCTBUM € TpeboBaHsAMK pasgena 8 MCO 26262-8 (YnpasneHne
n3MeHeHnsaMuK). Bo3aMoXHbIe pe3ynbTaTbl BK/OYalOT B ce6s.

- HECOOTBETCTBME MOXET CUMTATbCA NPUEM/IEMbIM B CBA3WN C AOCTUXEHUEM Lenu 6e30nacHOCTU, N HU-
Kakvne AelCTBUA He NpeAnpUHMMAtOTCS;

- HECOOTBETCTBME MOXET OKasaTb B/IMSIHWE Ha AOCTUXeHWe Lenn 6e3onacHOCTU U NPpUBECTU K HEOBXO-
AVNMOCTUN U3MEHEHUA KOHUenuun yHKLMOHanbHOM 6e30MacHOCTN NIN60 TEXHUYECKNX TpeboBaHnli K cucteme
6e30nacHoOCTH;

- HECOOTBETCTBME MOXeT OKa3aTb BAIMAHWE Ha AOCTWXKeHue uenm 6e30MacHOCTU U NpUBECTU K Heobxoau-
MOCTU M3MEHEHUs B 0OLEM KOMNOHEHTe 6e30MacHOCTM (BK/I0Yas, BO3MOXHO, U3MEHEHME CaMOro KOMMNOHEHTA);
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- HECOOTBETCTBME MOXET OKa3aTb B/INAHME Ha AOCTMXKeHMe uenn 6e30nacHOCTU, NO3ITOMY MepecUnTbl-
BalOTCA MEeTPUKN 6e30MacHOCTU, N eC/In NepecHnTaHHble MeTPUKKN MOKasblBaKT, UTO NPOEKT oTBevaeT Lensam
CUCTEMbI, TO B U3MEHEHUNAX HET HEOO6XOAUMOCTH.

9.2.4 Pa3paboTka KOMNOHeEHTa NpPorpaMMHOro obecneyeHns Kak o6Wencnosib3yemMoro ajieMeHTa
6e3onacHocTu

9.2.4.1 O6wWwmne NonoxeHns

B HacToAweM nNyHKTe npeAcTtaB/ieHbl pa3/iMvHble Wwarv npumMeHeHnsa KoHuenunn O35 Ana HOBbIX cpea-
Hero Wn HU3KOro YPOBHSA KOMMOHEHT nNporpamMmMHoro obecneveHuns. MocnegoBaTeNbHOCTb AeNCTBUIA npouec-
ca pa3paboTku npuBefeHa Ha pucyHke 21.

MpumevaHnsa

1 B 3aBMCMMOCTY OT KOHKPeTHOl npupogsl O9B MoxeT noTpeboBaThCs HekoTopas AOMONHUTENbHAA afanTauys
Tpe6oBaHWiA.

2 B 3aBMCUMOCTM OT KOHKpPETHO npupogsl O35 HekoTopble Tpe6oBaHWsA YacTu 6 He MOryT 6biTb MPUMEHEHbI, NO-
3TOMY OHW MPUMEHSIOTCA JILLL YACTUYHO.

3 XoTa Bce pasfesibl HaCToALLEero cTaHAapTa He npefcTaB/ieHbl HAa PUCYHKE 21. HO 3TO HE O3HAYaeT, YTO OHU He
MPUMEHAIOTCA.

PucyHok 21 — Pa3paboTka KOMMOHeHTa nporpaMmMHoro obecnevexusi kak O9b

9.2.4.2 War la. NMpegnonoxeHns o6 06s1acTM NPUMEHEHNsT KOMMOHEHTa NPOrpaMMHOro obecrneveHns kak O9b

Ha gaHHOM Lwware ycTaHaB/IMBalOTCA COOTBETCTBYIOLNE NPEAMNO/IOXKEHUA O eI KOMMOHeHTa NporpaMmm-
HOro obecneyeHus, ero rpaHnLax, OKpPYXXeHUn n MYHKLNOHa/IbHbIX BO3MOXHOCTSAX.

MprmepamMun Taknx NpeanosiokKeHNn ABAAIOTCA:

- MPOrpaMMHbIA KOMMNOHEHT UHTErpupyeTca B 3afaHHYI0 MHOTOYpPOBHEBYIO apXUTEKTYypy NporpamMmMHOro
obecneyeHus;

-nto6ble BO3MOXHble B3aUMOB/INAHUSA, Bbi3BaHHble KOMMOHEHTOM MpOrpamMMHOro o6ecneyeHusi, o6Ha-
pyxuBatoTca 1 o6pabaTbiBalOTCSA €ro OKpy>XXeHneMm;
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- KOMMOHEHT NMporpaMmmHOro o6ecneyeHns obecneymBaeT BbINOSIHEHNE (PYHKUWIA, nNpeacTaB/IEHHbIX B
cnucke YHKLMOHaNbHbIX TpeboBaHMi NporpaMMHOro o6ecnevyeHus.

9.2.4.3 War 1b. MpegnonoxeHnsa o TpeboBaHNAX K 6e30MacHOCTM A/19 KOMNOHEeHTa NporpaMMHoOro obe-
cneyeHus

Ha ware 1b dhopmupyloTca npeAnosioxeHns Ha ocHoBe Tpeb6oBaHWl kK 6e3onacHOCTM 60s1ee BbICOKO-
ro ypoBHSl, KOTOpble MOFYyT B/IMATbL Ha MPOrpaMMHbIi KOMMNOHEHT, YTO6bl A4NA Hero BbiBECTU TpeboBaHUA K
6e3onacHocTu. Hanpumep, ecnun 3afaHHblii Ha6op AaHHbIX, o6pabaTbiBaeMblii KOMMNOHEHTOM MPOrPaMMHOro
obecneyeHuns, xapakTepnsyeTcsi BbICOKMM ypOBHEM MONHOTbLI 6e3onacHocTu (YMBA x), To B pe3ynbTaTe Tpe-
60BaHMAMM K 6€30MacHOCTM NporpaMMHOro o6ecneyeHuns, 3agasaemMmbiMn g8 O36. MOryT 6biTb:

- KOMMOHEHT nporpaMMHoro obecneyeHns AOJ/HKeH O6HapyXuBaTb /1l0Oble NOBPEXAEHUA ClieAyloLmnxX
BXOAHbIX AAHHbIX: CINCOK BXOAHbIX AaHHbIX (YMBA X);

- KOMMOHEHT NPorpaMMHOro obecneyeHns AO/KeH npegynpexaaTb 0 CNefyounx COCTOAHUAX OWNOOK:
CNUCOK cocTosAHNI owmnb6okK (YMBA X);

- AN No60ro o6Hapy>KeHHOro COCTOAHMSA OWMNOKN N0 YMOIHYaHWIO AO0/KHO BO3BpallaTbCa 3HavYeHune cTa-
Tyca cb6osa (YMNBA x);

- KOMMOHEHT NporpaMMHOro o6ecrneyeHnsa A0/HKEH BO3BpalaTb NoslyyaemMble pe3y/ibTaTbl KOHTPOIA K-
KNYEeCKNM M36bITOYHbIM KOoAoM u cTatyc (YMBA x).

9.2.4.4 War 2. PazpaboTka KOMMNOHEHTa NPOrpaMMHOro o6ecrneyvyeHus

Kak Tonbko Heo6xoAnMble NPeAnosIoXeHNss 0 KOMNOHeHTe NporpaMmMHOro o6ecnevyeHns ABHO yCTaHOB-
NeHbl. TO B COOTBeTCTBUM C TpeboBaHuamun NCO 26262-6 paspabatbiBaeTca O3B gna ero 3HaveHus YMNBA
(YNBA x B JaHHOM npumepe). PopMUPYHOTCS BCe COOTBETCTBYHOLWME pe3y/ibTaTbl paboThl 415 NocneanyloLwei
WHTerpauum B pas/inyHbIX KOHTEKCTax, B TOM 4Yncne pe3dynbTaTbl paboThl, CBA3aHHble C Bepudukaynen npea-
nonaraeMblx Tpe6oBaHUli K 6€30MNacHOCTM NPOrpamMMHOro o6ecneyeHus.

9.2.4.5 War 3. "HTerpauma KOMNOHEHTa NPOrpaMmMHOro o6ecneyeHnss B HOBOM KOHKPETHOM KOHTEKCTe

Mepep nHTerpaymnen KOMNOHeHTa NPOrpamMMHOro o6ecnevyeHns ¢ ApYrMMn KOMMNOHEHTaMn NporpaMmMHoO-
ro o6ecnevyeHns B HOBOM KOHKPETHOM KOHTEKCTe BbIMOJIHAETCA NOATBEPXAEeHNe COOTBETCTBMA BCeX npeano-
noxeHwnit gna atoro 096 B paccMaTpMBaeMOM KOHTeKCcTe. Takoe NoATBepPXAeHNe COOTBETCTBUS BbINOJHAET-
csA Ans npegnonaraemblx TpeboBaHWi 6e30MacHOCTU NMPOrpaMmMHOro obecnevyeHus ¢ ux 3HadeHmamu YMBA
N NS BCex NpefnosioXeHnii, caenaHHble O Lenn, rpaHuLax, oKpyXeHnn n yHKLMOHaIbHbIX BO3MOXHOCTSIX
KOMMOHEHTa NporpamMmmMHoro obecneyeHuns (cm. 3.2.4.2 n 9.2.4.3).

B cnyuae, ecnun HekoTopble NPeAnosIOKEHNA paccmMaTpBaemMoro KOMMNOHeHTa NporpamMmHoro obecne-
YeHUs He COOTBETCTBYIOT 3TOMY HOBOMY KOHTEKCTY, TO WHULMWPYETCHA aHasin3 BAUSAHUA B COOTBETCTBUMU C
Tpe6oBaHMsMN pasgena 8 NCO 26262-8 (YnpaBieHne U3MeHeHUsIMU). BO3MOXHble pe3ynbTaTbl aHanumsa
B/INSTHUA BK/IIOYAOT B Ce6s:

- HECOOTBETCTBUA ABMAIOTCA NpUuemMaemMbIiMn A8 [OCTUXEHUA TpebGoBaHUii 6e30MacHOCTU, NpUMeHse-
MbIX Ha YypOBHE MPOEKTUPOBaHUS apXUTEKTypbl NPOrpaMMHOro obecneyeHuss, N HUKaKUX AanbHenwunx gei-
CTBUI He NpeAnpUHNUMAaeTCS;

- HECOOTBETCTBUA B/IMAIOT Ha AOCTUXEHME TpeboBaHWUi 6e30nacHOCTM, NPUMEHAeMbIX Ha YPOBHe Mpo-
eKTUPOBaHNA apxXUTeKTypbl MpPOrpamMMHOro obecrneyeHusi. B 3aBUCMMOCTUM OT KOHKPETHOro cry4as npume-
HAETCA TEeXHONOrnsa ynpaB/ieHUA U3MEHEHUAMN B COOTBETCTBUM C TpeboBaHusAMUK pasgena 8 MCO 26262-8
(YnpaBneHue M3MeHeHUsiMU) NGO AN KOMNOHEHTa NporpaMMHOro o6ecneveHus, nn6o Ana TpeboBaHuii K
6e30nacHOCTU, MPUMEHAEeMbIX Ha YPOBHE NMPOEKTUPOBaHNA apXMTeKTypbl MPOrpaMMHOro obecneveHus.

MpumeyaHune — B cryyae ecav UHTErpauysi KOMNOHEHTA NPOrPaMMHOr0 06ecneyeHns B KOHKPETHbIN MPOeKT ap-
XWUTEKTYPbI NPOrpaMMHOro obecneyeHns NPUBOAWT K Npobiieme COBMECTUMOCTU CBA3aHHbIX C 6€30MacHOCTbIO 3/1eEMEHTOB NPo-
rpaMMHOro obecrneyeHuns, /18 KOTopbIX onpeaesieHbl pasinyHble 3HaveHns YTBA. TO LO/MKHbI ObITb BbINO/THEHBI KPUTEPUN CO-

BMECTVMOCTUN 3/1EMEHTOB B COOTBETCTBUN C TpeboBaHusMN pasgena 6 ICO 26262-9 (Kputepun COBMECTUMOCTU 3/IEMEHTOB)
VK. B NPOTUBHOM C/ly4aB, 3/1leMeHTaM C HU3KUMM 3HadeHnsmmn YTBA 6yayT onpefeneHbl 60nee Bbicokme 3HaveHnst YIBA

10 Mpumep NoaTBepXAeHMs MPOBEPKOV JKCr/lyaTalmeri

10.1 O6wune nonoxeHus

B gaHHOM pasfgesie B kKayecTBe Npumepa ONMcaHbl YCTPOMCTBO M TpeboBaHMA K Hemy. Llenb 6e3onac-
HOCTWU. ero 3HaudyeHue YMBA u nocnepywoue Tpe6oBaHUa NpuBeAeHbl A4NA UANOCTpauUn NoATBEPXAEHUS
npoBepKoli akcnayaTaunei, onpegeneHHol B pasgene 14 NCO 26262-8 (noaTBepxXAeHNe MPOBEPKON IKCMY-
aTauuneid). laHHbIl/i NpuMep He oTpaxaeT NPMMeHeHWe HacTosALWero cTaHaapTa 41 aHaN0rMYHOro peasibHOro
npumepa.
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10.2 OnpegeneHne ycTpoiicTBa v onpeaesieHne KaHAMgaTa, MPOBEPEHHOTO aKCNayaTaymnei

N3roToBUTENbL TPAHCMOPTHOMO CPeACcTBa XOYeT MHTErpupoBaTh HOBYHO (DYHKLMOHANIbHOCTL B HOBbI aB-
TomMOo6Unb. B paccmaTpvBaemMoM npumMepe YCTPOWCTBO, peanusytoujee 3Ty (PYHKLUMOHA/IbHOCTb, COCTOUT U3
[AaTUYMKOB, OHOIO 3/IEKTPOHHOro 6/10Ka yrnpasJ/ieHUs, BK/OYaloLero B cebs rotosble annapaTHble cpeacTsa u
nporpaMmmHoe obecnevyeHne, Heo6xoAnMMble AN peanusaunm MYHKLMOHaNbLHOCTU, N OAUH UCNONHUTENbHbIN
MeXaHu3M.

HeKoOppeKTHOCTb BbINO/IHEHUA (DYHKLNOHA/IbHOCTY OLLeHMBAETCSA U3roTOBUTE/IEM TPAHCMOPTHOrO cpef-
cTBa 3HaveHnem YMBA. paBHbiM C. CooTBeTCTBylOWasA Lefb 6€30NacHOCTU, U3 KOTOPOW nosyvyaem B Kaye-
cTBe TpeboBaHUA PYHKLMOHaNbHOW 6e3omacHOCTM 3HayeHue YMBA. paBHoe C. KOTOpoe onpegenserca ans
3/1IeKTPOHHOrO 6/10Ka ynpas/ieHus.

MocTaBWWK 3M1eKTPOHHOro 6/710Kka ynpaBfieHns npejgnaraeT UCNOJMb30BaTb YXe CYLWeCTBYOWWNA 31ek-
TPOHHbI 610K ynpaBneHus.

AHanM3npyoTca pasnindma mMexay npeabigyunumM Ncrnosib3oBaHnemM 3/1eKTPOHHOro 6/10Kka ynpaBiieHus v
ero npejnosiaraeéMbIiM UCMNO/Ib30BaHNEM B HOBOM MpUMeEHeHUN. AHann3 nokasbiBaeT, YTO NporpamMmMmHoe obe-
cneyeHvne [O/KHO OblTb MOAUGULMPOBAHO AN peasin3auun HOBbIX (MYHKLMOHAIbHbIX BO3MOXHOCTEW WU3-
MEHEeHNEM [aHHbIX KannbpoBKW, HO annapaTHble CpeAcTBa 3/IeKTPOHHOro 6/10Kka ynpaB/ieHUss MOryT 6bITb
Mcnosib3oBaHbl 6e3 U3MeHeHWit. MNocTaBlUKNK HaMepeH ANA annapaTHbIX CPeACTB 3/1eKTPOHHOro 6710Ka ynpas-
JIeHNA 3aMEeHUTb JEeMOHCTpauunio cooTBeTcTBUA TpebosaHuam NCO 26262-5 noaTBepxAeHnem MpoBepKon
akcnnyartayueii. MoaToMy annapaTtHble CpeCcTBa 3/1eKTPOHHOro 6/710Kka ynpaB/ieHUsi CTAHOBATCA KaHAMAaToM,
nposepsieMbIM 3KCMNyaTaymei.

10.3 AHanun3 n3MeHeHum

Lna ycTaHOBNEHUs [OBEpusi NPOBepKe 3KCrJyaTauuei, NocTaBWUK BbINOJIHAET aHa/in3 M3MeHeHui
NpoBepeHHOro aKkcnayaTayneii kaHgmMgaTa.

JTOT aHaNM3 nokasblBaeT, YTO He GbI/I0 HUKAKUX U3MEHEeHWi, KOTopble MOrN 6bl OKasaTb B/IMSIHWE HAa
6€30MacHOCTb NOBEAEHUsI NMPOBEPEHHOr0 AKCNyaTalmeil kKaHaMaaTa, ¢ camoro Hadasna ero npou3BoACTBa.

Bonee Toro, aHa/M3 NoKasbIBaeT, YTO pa3NUuns Mexay npeabiaylyM NCnoib30BaHMEM NPOBEPEeHHOro
aKcnayataymeii KaHaAnaaTa v ero LeneBbiM UCMNOIb30BAHUEM HE MUMEIOT HUKAKOTO BUSHUA Ha 6e30NacHOCTb,
TakK Kak:

- rpaHMyHble 3HaYeHWii NapamMeTpoB KaHAWAATa HAXOAATCs BHYTPY 3afaHHbIX MPeAesnos,

- NpeAblayliee OKpyXeHue nHTerpaunm TpebyeT Takoro xxe NoBeAeHUss TEXHUKU, 1

- NpuYMHa 1 CNeACTBUSI HA rpaHuLe KaHaMAaTa O4MHAKOBbI B NpeabliaylieM 1 6yayuiemM OKPYXeHUn vH-
Terpayuu.

10.4 UeneBblo 3HaYeHUSA A1 NPOBEPKM aKcnayaTayunem

YT0o6bl yCTAHOBUTL AOBEpPUE K NOATBEPXAEHNIO NPOBEpPKOl akcnyaTaumeld, nocTaBLUK oLeHnBaeT 06-
Ljee KO/MYeCTBO 4YacoB paboTbl MPOBEPEHHOrO aKcnayatauuen kaHgugata. MocTaBLMK Takxke aHanusupyert
aKcnayaTauMoHHble AaHHble 3a Mepuoj TEXHUYECKOro o6CyXuBaHusa A8 N060ro cBsA3aHHOro c 6esonac-
HOCTb0 COObITUA, TO eCTb N060e coobleHne 0 cobbITUN, KOTOPOE MOr/10 Obl Bbl3BaTb UM cnocob6CcTBOBaTb
HapyleHunto Lenn 6e3onacHocTun, unm TpeboBaHne 6e30MacHOCTU, OTHOCSLEECA K LlesIeBOMY UCMO/1b30BaHM1Io
KaHangaTa B HOBOM YCTPOIiCTBE.

BbinonHseTca oueHKa BCeli ICTOPUN 06CNYXUBaAHUS C Y4eTOM KO/MYecTBa Npou3BeAeHHbIX TpaHCcnopT-
HbIX CPEACTB CO BCTPOEHHbIM, MNPOBOPEHHbIM 3KCnayaTaumeli kaHaMAaTOM, A4aToli NPon3BoOACTBa U AaHHbIX O
TUMNYHOM MCMOJ/Ib30BaHUN TPAHCMOPTHOrO CpeAcTBa B JAHHOM CerMeHTe pblHKa (KO/IMYeCTBO 4acoB BOXJAe-
HUA aBTOMOGUANA B rofa).

NcTopusa obcnyxnBaHua BkavYaeT MHOpMaLMio 0 BO3BpalleHUN B Mpolecce aKkcnayataunn pasnmy-
HbIX TPAHCMOPTHbIX CPeACTB, OCHALeHHbIX NPOBEPSAEMbIM 3KCMyaTauneli kaHANAaToM, CBA3aHHYIO C:

- rapaHTUHBbIMWN NPEeTeH3NsAMU;

- aHanM3amun gedekToB B Npouecce aKcnayaraymn: uim

- BO3BpalleHnem 6pakoBaHHbIX YacTel OT npou3BoguTeneli TPaHCNOPTHbIX CPeACcTB.

Ha pgaTty Hayana pa3paboTku annapaTHbIX CPeACTB yCTPOliCcTBa, pe3y/ibTaTbl TakOro aHann3a nokasbiBa-
I0T. UTO CBA3aHHbIX C 6e30NacHOCTbIO COGbLITUI B MpoLecce akcnayaTtauum He npoucxoguno. Obujee Konmye-
CTBO 4aCOB BOXAEHUs, MO OLeHKaM, MeHblue LesieBOro 3HayeHus, onpefesieHHOro Anasa cratyca «npoBepeH
akcnnyaTtauunein» ana 3HadyeHus YMNBA. paBHoro C, HO y40B/IeTBOPSET MHTepBasy nepuosa TEXHUYECKOro 06-
cnyXuBaHus. onpegesnieHHomy B 14.4.5.2.5 NCO 26262-8.
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BbiBOAbI:

- pa3paboTymkn ycTpolicTBa MOryT pasnee B3ATb Ha ceb6s OTBETCTBEHHOCTb, YTO ANS annapaTHbIX
CcpeAcTB 3/1eKTPOHHOro 6/710Kka ynpasrieHnsa pe3ynbTaTbl MPOBEPKOW aKcnayaTaumeili MOXHO nNpeaBapuTesibHO
npejckasaTb:

-ANSA NoNy4vYeHUs cTaTyca «MNpoOBepeH B 3KcnayaTtauyum» Heo6xXoAUMMO MOCTOSHHO co6upaTb MHopma-
LMo B npouecce akcnayatauun (cm. 14.4.5.2.5 NCO 26262-8 n 14.4.5.2.6 NCO 26262-8).

11 O gekomnosmumn 3HadyeHuin YINBA

11.1 Uenb gekomno3nummn 3HavyeHuii YMNBA

Lenbto gekomnosunumnn YNBA aBnsetca npuMeHeHne n3bbITOYHOCTH, HTOGbI COOTBETCTBOBATL Lienn 6e3-
0OMacHOCTM ANA cucTeMaTnyecknx oTkasos. Jlekomnosnuua YNBA MoxeT npuBectu K n3bbiTouHbIM TpeboBa-
HUAM U K peanmsaynmn 3TUX COOTBETCTBYIOLWMNX EKOMMNO3MPOBaHHbIX 3HayYeHuii YMNBA fgocTaTtoyHO HesaBUCK-
MbIMW 3/1eMeHTaMu.

11.2 OnncaHne gekKoMno3nunmn 3HadyeHunin YNBA

[Jekomno3nyna 3HayeHnii YNBA cBa3aHa c pacnpefesnieHMeM U36bITOUYHbIX TpeGoBaHUl 6e3onacHoOCTU
ANSA 4OCTAaTOYHO He3aBUCUMbIX 3/IEMEHTOB YCTPONCTBa. M36bITOYHOCTb B JaHHOM KOHTEKCTe He o6s13aTesibHO
nogpasymMmeBaeT K/laccuyeckoe MoAyibHoe pesepsupoBaHune (cMm. 2.94 NCO 26262-1).

MpuMmep — LieHT panbHbli npoyeccop 31eKTPOHHOTO 6/10Ka ynpaBAeHNs MOXeT KOHTPONUpoBaTbCH
1366l TOYHBIM KOHT POZIbHBIM NPOLLECCOPOM, 06a U3 KOT OPbIX HE3ABUCUMO APYT OT APYyra CnoCO6GHbI MHULUU-
poBaThb 3ajjaHHOe 6e30nacHoe COCTOSHUE, JaXe eC/NM KOHT PO/IbHbI i NPOLLECCOP HE MOXET BbIMONHAT b (hYHK-
unoHanbHble TpeboBaHUs, onpeAeneHHble 4N 31eKT POHHOro 6/10Ka ynpasBneHuns.

[ekoMno3unumio 3HauyeHnin YMBA MOXHO paccMaTpvBaTh TO/IbKO B KOHTEKCTE CUCTEMATUUYECKUX OTKA30B,
TO eCTb B paMKax METOAO0B U Mep. MPUMEHSEeMbIX AJ151 CHUXEHUS BEPOSITHOCTU TakMxX OTKa3oB. Mpu gekommno-
31ULMKN 3HaYeHUn YMBA Tpe6oBaHUs K OLeHKe METPUK apXUTeKTypbl annapaTHbiX CPeACTB M OLeHKe Hapylle-
HUS Lenn 6e30MacHOCTM M3-3a C/yYaiiHbIX OTKA30B annapaTHbIX CPeACcTB OCTalTCst HeM3MeHHbIMU (CM. 5.4.5
MCO 26262-9).

Mpumep— lekomno3uuymnsa co 3HavyeHnem YNbBA B(D) He o3HauaeT, 4TO Uuenesoe 3HayeHune YMNEA, pasHoe D,
ANA OLEHKN MeT PUK apXMTeKkTypbl annapaTHbIX CPeACTB JeKOMNO3NpYyeTCA HAa OT je/ibHble LeneBble 3Ha4eHns
YMNBA, paBHble B, Ana kaxforo afemeHTa annapaTHbIXx cpeacTB. KakykasaHo B 8.2 NCO 26262-5, yenesble 3Have-
HUA MOTYT 6bl Thb pacnpejeneHbl 3NeMeHTamM annapaTHbIX CPeACTB, HO Takuhe LesieBble 3Ha4YeHUA HasHaval T -
CA MHAMBUAYANbHO HAa OCHOBE aHa/nu3a, HaYyuHalWerocs Ha ypoBHe annapaTHbIX CpeACTB BCero ycTpoicTBaa.
HaypoBHe ycTpoiicTBa Lenesas MeTpuka NpMMeHseTCA B COOTBETCTBUMN C Lenblo 6e3onacHoCcT .

B AekomMno3upoBaHHOW Takum 06pa3oM apxuTekType COOTBeTCTBylOWasn Lefb 6e30MacHOCTU Hapylla-
eTcsl Tofbko Torga, korga o6a anemeHTa OAHOBPEMEHHO HapyllaloT AeKOMNO3NpoBaHHble ANA HUX TpeboBa-
HMAM 6e30MacHoOCTW.

JAonycTMMble HaAcTOAWMWM CTaH4apTOM AeKOMMNO3uLMKn onnucaHbl B pasgesie 5 NCO 26262-9 (Jlekomno-
3numsa Tpe6oBaHuii ¢ pacnpeaenieHnem YIMBA).

11.3 MpuMep AeKomMno3uuum 3HauyeHuii YNBA

11.3.1 O6uwune NONOXEHNS

YcTpolicTBO 1 Tpe6oBaHUA K HEMY, OnucaHHble B JaHHOM nojpasgesie, UCMNo/b3YyOTCSA B KayecTBe Mnpu-
mepa. Llenb 6e3onacHocTu, ee 3HaveHne YMBA u cnegylolme 3a HUMK Tpe6oBaHNA nNpegHasHayvyeHbl TONbKO
ANS vnalcTpauMn npouecca gekoMmnosvumn dHadeHns YMBA. [laHHbIi NnpyuMep He oTpaxaeT NpuMeHeHue
HacTosiLero ctaHjapTa A4/19 aHa/IoOfTMYHOro peasbHOro npumepa.

11.3.2 OnpepgeneHne yctpoicTtBa

PaccmoTpum npumep cMCTEMbI C UICMO/THUTENbHBbIM MEXaHM3MOM, KOTOPbI cpabaTbiBaeT MO 3anpocy BO-
AVTeNnsa ¢ NOMOLLbIO NepekntoyaTesnisi Ha NpM6opHoOK NnaHenn. B gaHHOM NpuMepe UCMONTHUTEbHbIA MexXaHU3M
BbINOJIHSAET HEKOTOPYIO (PYHKUMIO AN yao6CcTBa BOAUTENA, eCNin TPaHCMOPTHOEe CPeAcTBO He ABUraeTcsl, HO
MOXeT MPUBECTU K ONacHbIM CO6bLITUAM, eCc/in aBTOMO6U/b ABUraeTcsa CO CKOPOCTbio 6osiee 15 Km/yac.

[AnsA paHHOro NnpuMepa ucxogHasa apxMTekTypa ycTpolicTBa MOXeT 6bITb onuncaHa cinegylowmm o6pa3om:

- BXOAHOl cUrHan nepekatoyvartesnis Ha NpuOOPHON NaHenn cUNTbIBaeTCs cneunanbHbIM 3/1IEKTPOHHbLIM 6/10-
KOM ynpaBieHus (MMeHyeMbiM B faHHOM MpuMepe «3/1IeKTPOHHbIV 610K ynpaBaeHUs UCNO/THUTeNbHbIM MeXa-
HM3MOM (OBYVM)»). KOTOPbI NoAaeT NMUTaHWE HA UCNOTHUTENbHbIV MeXaHU3M MO BblAENEHHOW TMHUN NUTaHUS;
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- TPaHCNOPTHOE CPeAcTBO 060PYyA0BaAHO YCTPONCTBOM TakKXe C 3/1IeKTPOHHbLIM 6/10KOM yrnpaB/ieHUs, KO-
TOopoe CNoco6HO ob6ecneynTb MHpOPMALMIO O CKOPOCTU TPAHCNOPTHOrO cpeacTBa. [19 AaHHOro npumepa
npegnonaraeTtcs, YTO 3/1EKTPOHHbIV 610K ynpaBfeHns npefocTassisieT MHOpMaLUIO O TOM, UTO CKOPOCTb
TPaHCMOPTHOro cpeacTBa npeBbiwaeT 15 kM/4, n 3HavyeHue YMNBA gna atoro Tpe6oBaHusA paBHo C. B panb-
HelilleM 3TOT 3/IEKTPOHHbIN GNOK ynpaBneHus 6yAemM Ha3blBaTb «3/1IEKTPOHHbIM 6/10KOM, yNpaB/isieMblM CKO-
pocTbio (OBYC).

11.3.3 AHann3 onacHocTel M OLueHKa PUCKOB

OnacHbIM CO6bITUEM, paccMaTpuBaeMblM B aHanu3e, AB/SETCA BK/IOUYEHMe — BoAuTenem mnnm 6e3 ero
3anpoca — WCMOJIHUTE/IbHOIO MexaHnu3ma BO BpeMs [BUXEeHUsA aBTOMOOWU/IA CO CKOPOCTbIO Bbile 15 Km/y.

Ana paccmaTtpuBaemoro npumepa YMNBA. cBf3aHHbIi C 3TUM OMacHbIM CO6bITUEM, knaccuduunpyeTcs,
kak YMNBA, paBHblli C.

11.3.4 CooTBeTCTBYlOUWAaA Uenb 6e30nNacHOCTHU

Llenb 6e3onacHocTn 1. MNpefoTBpaTUTh BK/IIOYEHNE UCMNOIHUTENBHOIO MeXaHnu3Ma nNpu ABMXEHNN TpaHc-
NOPTHOrO CpeacTBa CO CKOPOCTbIo 60siee 15 km/y. 3HaveHne YMBA pasHo C.

11.3.5 NpegBapuTenbHasa apxXxuTekTypa 1 KoHuenumsa obecnevyeHnss 6e3o0nacHoOCTU

11.3.5.1 O6was CTpyKTypa CUCTEMbI C UCMNOJIHUTE/IbHbIM MeXaHU3MOM

PurcyHok 22 — paHuLbl ycTpoicTBa

11.3.5.2 Uenb anemeHTOB (NepBOHadYanbHas apxuTekTypay):

-9bYC nepepaet B 9bYWM 3HaueHne CKOPOCTU TPAHCMOPTHOrO CPeACTBa;

-3BYWUM oTcnexunsaeT 3anpocbl BOAUTENS, NPOBEPSET, He NMpeBbiCUIa /I CKOPOCTb aBTOMOOUIA 3Ha-
YyeHWe. paBHOoe 15 KM/4. N eCc/in CKOPOCTb He MpeBbilleHa, TO Npu 3anpoce BOAMTE NS BblgaeTca KomaHaa uc-
NOJTHNTENTbHOMY MEXaHU3My;

- UICMOTHNUTENbHbI MeXaHM3M BbINOSIHAET CBOW (DYHKLMWN, eC/IN Ha Hero nogaeTcs nNuTaHue.

11.3.6 KoHuenuua yHKLMOHaNbHOW 6e3onacHOCTH

11.3.6.1 O6WMe NOOXeHMUSA

HacTtosAwuii npumep KoHuenunu yHKLMOHaNbHOW 6e30MacHOCTM NCNOb3yeTCsl TONIbKO B KaYecTBe wui-
nocTpaymn gekoMmnosmunm 3HadeHna YMNBA, OoH He sABsieTCA ucyepnbiBalOWUM U He BK/IO4YaeT B cebs Bce
TpeboBaHMA PyHKLMOHaNbLHOW 6e30nacHOCTU.

Tpe6osaHne Al. OBYC nocbllaeT TOYHYHO WHGOPMaLUIO O CKOPOCTM TPaHCMOPTHOroO cpeacTBa
B OBYWNM. => 3HaueHune YINBA pasHo C.

Tpe6oBaHue A2. 9BYNM He nogaeT nuTaHuWe Ha MCMOJSIHUTENbHbLIA MeXaHWU3M, ec/in CKOPOCTb aBTOMO-
6una npesblwaeT 15 km/y. => 3HaveHue YMNBA pasHo C.

Tpe6oBaHue A3. VICNONHUTE IbHbIA MexXaHU3M NpMBOAUTCS B AeliCTBUE TOIbLKO NPU nogaye Ha Hero nu-
TaHusa ot 3bYUM. => 3HauyeHune YINBA paBHO C.
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11.3.6.2 YcoBeplweHCTBOBaHHasA KOHUenumMa 6e30nacHOCTM yCcTpoicTBa

Pa3paboTumMKn MMET BO3MOXHOCTb BBECTU AOMNO/IHUTENbHbIN (M36bITOYHbIN) 3N1EMEHT, aBapUiiHbIi Bbl-
K/ovaTenb, Kak Noka3aHo Ha pucyHke 23. BBoAs 3TOT M36bITOYHbIN aeMeHT. 3BYWM paspabaTbiBaeTcs co
3HauyeHuem YMNBA, paBHbIM UK HUXe 3HavyeHua YTMBA, paBHoro C. B COOTBETCTBUU C pe3ynibTatamu JeKOM-
nosnummn 3HavyeHua YMNBA.

PucyHok 23 — BTopas utepauus npoekra ycTpoiicTea

Llenb aniemeHTOB (yCOBepLIEHCTBOBaHHAaA apxXxMTekTypa) Ha pucyHke 23:

- ObYC nepepaet B 9BY/M 3HaueHne CKOPOCTUN TPAHCMOPTHOrO CPeACcTBa;

- 9BYWNM oTcnexuBaeT 3anpocbl BOAUTENSA, NPOBEPSET, HE NpeBbiCMA I CKOPOCTb aBTOMOGUAA 3Ha-
yeHne. paBHOe 15 KM/4. 1 €eCNN CKOPOCTb He NnpesbllleHa, To Npu 3anpoce BOAUTENA BblaeTcs KOMaHAa uc-
NOJIHUTE/IbLHOMY MEeXaHu3my;

- Ha WunHe nutaHus mexay 3bYUM u ncnosHUTeNIbHbIM MeXaHU3MOM HaxoAUTCS AOMO/IHUTENbHbIN Bbl-
kntoyvatenb. OH BK/IlOYAETCA, eC/I CKOPOCTb TPAHCMOPTHOrO CpeAcTBa MeHbLIE UK paBHa 15 KM/4Y. 1 BbIK/IO-
YaeTcsl, Korga cKopocTb npesbiwaeT 15 km/4. OH AenaeT 3TO HE3aBNCMMO OT COCTOSIHUA WWHbI NUTaHns (ero
WCTOYHUK NUTAHNSA HEe 3aBUCUT OT NCTOYHUKA MUTAHWUA NCNOIHUTE/IbHOTO MeXaHn3Ma).

Tpe6oBaHUA (MYHKUMOHaNbHOW 6e30nacHOCTM A1 YCOBEPLIEHCTBOBAHHOW apxXMTeKTypbl npegcraBe-
Hbl HMXeE.

Tpe6oBaHue Bl. OBYC nocblylaeT TOYHYIO MWHGOpPMaLUD O CKOPOCTM TPaHCNOPTHOro cpeacTBa
B OBYWNM. => 3HaueHune YIMNBA pasHo C.

AnbTepHatuBa. MNpegoTBpallaeTca HEKOPPEKTHaA nepegaya MHPoOpmMaLnum o TOM, 4TO CKOPOCTb TpaHc-
NOPTHOrO CpeAcTBa MeHblUe uan paBHa 15 km/4. => 3HayeHune YMNBA paBHo C.

Tpeb6oBaHne B2. 9BYNM He nogaeT NnMTaHMe HA UCMNONIHUTEbHbIA MEXaHU3M, €C/IM CKOPOCTb aBTOMO-
6unsa npesBblwaeT 15 kM/4. => 3HavyeHue YMNBA paBHo X(C) (cm. Tabnuuy 4).

Tpe6oBaHne B3. 3BYC nocblnaeT TOYHYIO MHOpMaLMIO O CKOPOCTU TPaHCMOPTHOro cpeacTBa B aBa-
puWiiHbIl BblkNtovyaTesib. => 3HaveHue YINBA pasHo C.

Tpe6oBaHue B4. ABapuliHblii BbIKIOYaTE/lb HAXOAMTCS B Pa3OMKHYTOM COCTOSIHUM, €C/IM CKOPOCTb
TPaHCNOPTHOro cpeAcTBa npesblwaeT 15 kKm/4. => 3HadyeHune YMNBA paBHo Y (C) (cm. Tabnuuy 4).

Tpe6oBaHue B5. IcMONHUTENbHbIT MeXxaHU3M NPUBOAMUTCSA B AeliCcTBUE TONIbKO NpU Nojavye Ha Hero nuta-
HMA oT 3BYVM 1 aBapuiiHbIii Bblk/IoUYaTelb HAXOAUTCA B 3aMKHYTOM COCTOSSHUU. => 3HayeHue YMNBA paBHo C.

YT06bl NO3BONUTL AEKOMNO3MUnto 3HavyeHns YIMBA. paspaboTunkun go6aBnsaT TpeboBaHUe He3aBUCKU-
MOCTMK B C/ly4aB Heo6X04NMOCTU.

Tpeb6oBaHue B6. lMoka3aHa gocTaToyHas He3aBucumocTb IBYWM wn aBapuiiHOro BblkAOuaTens. =>
3HayeHue YMBA paBHo C.
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MepBoHayanbHOe TpeboBaHMe A2 Obl/I0 3aMEHEHO AOMNOJ/IHUTEIbHLIMKU TpeboBaHuamMn B2 n B4, oba u3
KOTOPbIX YA0BNETBOPSAIOT Lenn 6e30nacHOCTU, U NO3TOMY AeKoMMNo3nunsa 3HadyeHus YNBA moxeT 6biTb Npu-

MeHeHa.

Ta6nuuya 4 — Bo3MOXHblE 4EKOMNO3NLIK

Bo3moxHocTb 1
Bo3moxHOCTb 2
Bo3moxHoCTb 3
Bo3moxHOCTb 4

Tpeb6osaHvie B2. YTTBA pasHo X(C)

YMBA pasHo C(C) gnst Tpe6oBaHwii
YMNBA paBHo B<C) gnsi Tpe6oBaHwii
YMNBA paBHo A(C) ans TpeboBaHwuit
YMBA pasHo QM(C) ansa TpeboBaHuii

Tpeb6osaHvie 84 YTBA pasHo Y(C)

YMBA pasHo OM(C) gnst Tpe6oBaHwii
YMNBA pasHo A(C) gns TpeboBaHuii
YTMBA pasHo B(C) ansa TpeboBaHwii
YTMBA pasHo C(C) ans TpeboBaHuii
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Mpunoxexve A
(cnpaBoyHOE)

NCO 26262 1 MUKPOKOHTpPONAEpPHI

A.1 Obume nonoxeHns

Llenbio faHHOro NpUIoXeHUs SABNSETCHA PacCMOTPEHME He McYepnbiBaloLWero crnmcka npuMepoB UCMob30BaHUsA
MWKPOKOHTPO/1/1EPOB B KOHTEKCTE NPUMEHEHNA HaCToALEero ctaHgapTta.

A.2 MUKPOKOHTpOJIN1IEep, ero 4actTu 1 nogyactu

MukpokoHTponnep (MCU nnm pC) npeactasisieT co60i HebosbLUIOW KOMNbIOTEP Ha OFHON MHTErpaslbHONM cxeme,
BK/TIOYAIOLLMIA NpOLLeccop, reHepaTop TakToBbIX UMMY/IbCOB, TaliMepsbl, NepudepuiiHbie ycTpolicTea, NOpThI BBOAA, BbIBOAA
1 NamaTb. Kpuctanni 4acto COfepXuUT Kak namaTtb 415 MPOrpaMM, peasin3oBaHHyl0 B BuAe MOCTOSAHHON namatu (Hanpu-
mep. naw-N3Y vnm ofHOKPaTHO NPOrpaMMMPYEMYt0 NOCTOSIHHYIO MaMsiThb), Tak U HEKOTOPLIA 06beM NamsATV C NPou3-
BO/IbHbIM JOCTYMOM.

Kak nokasaHo Ha pucyHke, nepapxmieckn BeCb MUKPOKOHTPO/I/IEP MOXET paccMaTpyBaThLCA Kak KOMMOHEHT, a 610K
06paboTkn (Hanpumep, NPoLLeccop) kak YyacTb. Kak onvucaHo B npumepe 4.2 1 6onee nogpobHo B A.3.3, B HEKOTOPbIX C/y-
yasx (HanpumMep, B 3aBUCMMOCTU OT TUNA MCNO/Ib3yeMOro MexaHu3ma 6e30nacHOCTU Ha YPOBHE MUKPOKOHTPO/Iepa Uin
CUCTEMbI), kaokAas YacTb MOXET ObITb Aasiee pasfesneHa Ha nogyactv (Hanpumep, 610k perncTpos LM v ero BHyTpeHHne
perucTpsbl).

Takoe npefcTaBneHne ABASETCSA SIOTMYECKMM NpeacTaBIeHneM MUKPOKOHTpoiepa. OHO He 06513aTe/IbHO COOTBET-
CTBYET ero hm3nyeckoli peanmsaumm, n He 06s3aTeNlbHO OTPAKAET 3aBUCUMOCTY MEXAY YacTsiMU U NOAYACTSIMM.

KOMMNoHeHT
YacTtb YacTb YacTb
LI
DKCTpbl (H U 1y op, HMOop
panpTpoBTdhoLaoooaa)
MamaATts
0 |thosiaonbiwll
Bnvnkobpsabonu [OCTYTKM
(HanpHud, NpooBotopP) (HmMusmmp, O3Y)
M>KpOOHTpaniep

PrcyHok A.1 — MUKPOKOHTPO/I/IEP, €ro YacTu 1 noadyactu

B npunoxenun D NICO 26262-5 n. B 4acTHoCTH, B Tabnmue D.1 NCO 26262-5 npefcTaB/ieH CNMCOK YacTeit 1 nogya-
CTell MUKPOKOHTpOepa. YacTu unm nogyactu, He BkIOUeHHble B Tabnuuy D.1 NCO 26262-5, moryT 6bITb knaccudpuum-
pOBaHbI M0 aHasIornK ¢ yxxe onpegeneHHbIM1 YyacTaMu unm nogyactamu. B tabnuue A. 1 npusefieHbl HEKOTOpPbIE NPYMEPI.

Ta6nuua Al — lMpumep knaccudmkaumm YacTei n nogyacteil MUKPOKOHTPO/IIEpPa, paccMoTpeHHoro B MICO 26262-5

Mprmepb! N5 MAKPOKOHTPOsIEpa
OnemeHTbl @ Tabmue 0 1 VICO 26262-5
YacTb Mopvactb

MCTOUHVK NuTaHms BCTpoeHHbIli  perynistop  HanpshkeHus
(EVR). Mogy b ynipasneHus 3/1ekTponu-
TaHvem (PMU)
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OKOHYaHune Tabnuuybl A. 1

OnemeHTbl B Tabrmue D.1 CO 26262 5

YCTPOWCTBO CUHXPOHM3ALWM

MocTosiHHas namaTb

MamsiTb C NPOV3BO/IbHBIM JOCTYNOM

AHasioroBoe 1 LMpoBOE YCTPOCTBA
BBOAA/BbIBOJA

CpefcTsa KOMMyHVKaLMK

FOCT P NCO 26262-10—2014

TMpMMEPbI 4719 MUKPOKOHTPO/ITEpa

Yactb

CxeMa (pa30Boii CMHXpoHM3auumn (PLL).
KOMbLEBOW reHepartop, 610K reHepauyn
cuHxpocurHanos (CGU). gepeBo CUH-
XpOHU3aLn

FLASH, EEPROM. ROM. opHokpaTHO
nporpammmpyemas (OTP) nocTosiHHas
namsTb

RAM. kelL-namaTb

YHVBEpPCA/IbHbIE MHTEpelickl  BBOAA/
BbiBoga (GPIO), LUMPOTHO-UMNY/IbCHBINA
moaynstop (PWM)

AHanoro-umdposoii  npeobpasosaresib
(ADC), umdppoaHasioroBbIii Npeobpaso-
Baresib (OAC)

LleHTpanbHbIii npoueccop (CPU)

KoHTposnep npepbisaHmii

YHuBEpCcasbHble Taimepb!

KOMMyHVKaLms Ha KpucTasne, BKIoUas
ynpasfieHne AOCTYNOM K LUMHE

KoMMyHVKaums Ha Kpuctasnne, UCnosb-
3yst NPSIMOIA gocTyn K namsatn (DMA)

MocnepoBatenbHblii  NeputepuiiHbIi
nHTepdpelic (SPI), uHTepdpeiic k 3ano-
MUHaOLLEeMy YCTPOICTBY C Moc/nefosa-
TenbHON BblGopkoi (SMI). nHTepcbelic
mexcoeguHeHusa VIC (12C). uHTepdbeiic
NokasibHoli ceTn KoHTponnepos (CAN),
CVYHXPOHM3MPYEMasi MO BPEMeHW Jio-
KasibHasA ceTb KoHTponsiepos (TTCAN).
aBTOMOOW/BHBIN CETEBOW  KOMMYHVKa-
LMOHHbIA npoTokon (FlexRay). Kommy-
TUpyemas nokanbHas cetb (LIN). ogHo-
CTOPOHHAA  Mosy6aiiToBasi nepegava
(SENT), Ethernet, uHTepcpeiic pacnpe-
penenHbix cuctem (DSI). uHTepdelic
nepudpepuiitbIx gaTumkos (PS15)

MopvacTb

MaccyiB 3/1eMEHTOB NamsTy, Aelundpa-
Top agpeca, vHTepdelicHas cxema, Te-
CTOBast / U3GLITOYHAS JIOTUKA, KOHTPOSI-
Niepbl NaMsiTi

MaccuB an1emMeHTOB namaTu, gelumdpa-
TOp agpeca, MHTepdelicHas cxema, Te-
cTOBas / M36bITOYHASA NOTMKa, KOHTPOsI-
nepbl naMaTu

AprIMETUKO-NIOTMYECKOe  YCTPOICTBO
(ALV). nHbopmaLyoHHble kaHasbl CPU

610K perncTpoB, BHyTpeHHsIst RAM CPU.
Takme Kak HeGo/bLLME KILLHTaMSTU AaHHbIX

Mogy/ib 3arpy3ku U XpaHeHust U UHTep-
cheiichl WnHBI

CekBeHcep, KoampoBaHvie 1 orvika Bbl-
NONIHEHUA. BKNKOYas pPerncTpbl NpusHa-
Ka 1 ynpassieHne CTEKOM

KoHTponnepb! fiokasibHoM namsitn CPU,
BK/H0H4AS KOHTPO//IEPb! KILLNAMATH

PerucTpbl KoHGMrypaLum KoHTposnnepa
npepbIBaHuii

MaTpuuHbIii KOMMYyTaTOP KaHaloB Wi
KOMMYTVpyeMas ceTb YCTpOICTB. [Mpo-
TOKO/I. PaspsiHOCTb AaHHbIX 1 Npeo6-
pasoBaH1e TaKTOBbIX CUTHa/I0B (Hampu-
Mep, MOCTbI MeX/y LUMHaMI)

Jorvika appecauyi OMA. agpecHble peru-
cTpbl OMA. 6ychepHble permctpbl OMA
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[aHHan Tabnuua SBNsSeTca NPMMEpPOM: CNMCOK YacTei/nogvacTeit n 4eKoMno3nLmsa MUKPOKOHTPO1epa MoryT 6bITb
pasnnyYHbIMK.

A.3 ObLliee onncaHne pa3paboTkn MUKPOKOHTPOJIIepa 1 aHanm3a 6e30nacHOCTU B COOTBETCTBUM C
HaCTOAWMM CTaHAAPTOM

A.3.1 O6uwue NonoxeHms

Ecnn MVKpOKOHTpOsINep paspabaTtbiBaeTcsa Kak YacTb paspabaTbiBaemMoro yCTpoiicTBa B COOTBETCTBUM C TpeboBa-
HUAMU HaCTOALLEro CTaHAapTa, TO OH J0/DKEH YA0B/ETBOPATL TPeboBaHNAM 6€30MacHOCT, KOTOPbIE BbIBOAATCA U3 Lienei
6e30MacHOCTV YCTPOICTBA Ha BEPXHEM YPOBHE. [1/151 METPVK apXMTEKTYPbl annapaTHbIX CPeACTB U BEPOSTHOCTHON MeTpu-
KN AN cyvaiiHbiX 0TKA30B annapaTHbIX CPefCcTB YCTPOWCTBa pacnpeensioTcs LeneBble 3Ha4YeHus, npu aTOM MUKPO-
KOHTPO/EP SBASETCA NNLLIb OLHVUM U3 3/IEMEHTOB YCTPOIiCTBA. Kak BUAHO U3 NpuMepa, onucaHHoro B 8.2 MICO 26262-5,
uTo6bI CAenaTb pacnpefeneHHylo paspaboTky 6osee nerkol, Lenesble 3Ha4YeHUs MOryT ObiTb pacrnpejefieHbl CaMoMmy
MWKPOKOHTpOINepy. AHann3 6e30nacHOCT MUKPOKOHTPO//IEPA BbINOTHAETCS HA OCHOBE TPebGoBaHWiA 1 pekoMeHAaLwid,
onpegeneHHbix B 7.4.3 ICO 26262-5 u B pasgene 8 (AHann3 6e3zonacHocTy) MICO 26262-9.

C [pyroil CTOPOHSI, B C/ly4aB, eC/n LiefieBoe YCTPOCTBO eLle He CyLLEecTBYET, TO MUKPOKOHTPOIIEP ITIOKET ObiTb
pa3paboTaH, kak obLLencnonb3yemMblii anemeHT 6esonacHocTn (O36. cM. pa3gen 8 HacTosLLero cTaHaapTa). B atom cny-
yae. pa3paboTka OCyLLEeCTB/SETCS Ha OCHOBE MPeAmnosioKeHWi A 06 YCIOBUSIX NCMONb30BaHWsi MUKPOKOHTponnepa (Mpes-
nonoxexus Wcnonb3sosanns — M), 3aTem ycTaHaBN1BaeTCsi 060CHOBaHHOCTb NPeANONOXEHNA Ha OCHOBE Tpe6oBaHuii
K MVKPOKOHTPOJINIEPY, MOSTyYEHHbIX U3 Lieneli 6e30MacHOCTV TOro YCTPOICTBa, B KOTOPOM MUKPOKOHTPO/IEP AO/KEH UC-
No/b30BaTLCS.

OnuvcaHHble HUXE B flaHHOM MPUNOXEHUN UCCef0BaHNA U CBA3AHHbIE C HAMW MPUMEPbI BbINOIHEHBI, Npeanona-
ras. 4To MUKPOKOHTPOJISIEP ABASETCA 06LEenCnosib3yeMblM 3/1eMEHTOM 6€30MacHOCTU, HO OMMCaHHble MeTofbl (Hanpu-
Mep. MeTof, BblYMC/IEHUS UHTEHCUBHOCTU OTKA30B MUKPOKOHTPO/I/IEPA) OCTAOTCA AONYCTUMBIMU W AN MUKPOKOHTPO/I-
nepa. KOTOpbIil He ABMSIETCA 06LLeNCnonb3yeMbIM 3/1IeMeHTOM 6e3onacHocTU. Ecnm aTn nccnefosaHns NpoBoAATCA ANs
aBTOHOMHOIO MUWKPOKOHTPO/INIEPa, TO AeNalTCa COOTBETCTBYOLWME NpeanonoxeHns. B A.3.9 onuceiBaeTca npoueaypa
ajantauuu 1 Bepudprkaumy pesynbTaros 3TUX UCCNEA0BaHWIA 1 AOMYLEHNI Ha YPOBHE CUCTeMbI. [ aBTOHOMHOIO Mu-
KPOKOHTpos/iepa kaxgoe TpeboaHne NCO 26262-5, NCO 26262-8 n CO 26262-9 (Hanpumep, CBA3aHHOE C aHa/IN30M
6e30MacHOCTM, aHaIM30M 3aBUCUMMbIX OTKA30B, Bepudukaumein n T.4.) ocTaeTcs B cuse.

A.3.2 KayecTBEHHbIN 1 KONNYECTBEHHbI aHa/IM3 MUKPOKOHTpOnepa

Kak BnaHO 13 8.2 NICO 26262-9. Ka4eCTBEHHbIN U KONMYECTBEHHbIV aHann3 6e30MacHOCTU BbINOHAOTCA Ha Co-
OTBETCTBYIOLLEM YPOBHE abCTPakLyu BO Bpems CTaanii hopMMpOBaHnst KOHLENuUMn 1 paspaboTkv usgenus. [ns MuKpo-
KOHTpO/INepa:

a) KaYeCTBEHHbI aHaIM3 None3eH Npu BbisiBNIEHUN 0Tka30B. OfyH 13 BO3MOXHbIX COCO60B, KOrAa OH MOXET 6bITb
BbINOJIHEH, MCNOMb3YeT UHPOPMALMIO, MOMYYEHHYHO U3 B/IOK-CXEM MUKPOKOHTPONMEPA, U MHADOPMALMIO, NOSTyHEHHYIO 13
npunoxexua D NCO 26262-5.

MpumeyaHuns

1 IPIpmno»(eHme O NCO 26262-5 MOXET 6bITb UCNOb30BAHO B KAYECTBE OTNPaBHON TOYKM AN aHa/IM3a oxBaTta Ava-
rHoctukoli (DC) ¢ 3asBMeHHbIM 3HaveHneM DC. nogaepxaHHbIM Hagnexalymm 060CHOBaHNeM.

2 KayecTBeHHbIIi aHaNM3 BK/IOYAET aHa/IM3 3aBUCUMbIX 0TKA30B, PACCMOTPEHHbIN HUxe B A.3.6 (Mpumep aHamsa
3aBVICUMbIX OTKa30B);

b) KONIMYECTBEHHbI aHaNN3 BbINO/THAETCS, UCMNOJb3Ysi COBOKYMHOCTb:

1) LaHHbIX O CTPYKTYPUPOBAHNMN HA YPOBHE NIOTNYECKNX BI0KOB;

1) cBegeHUiA, NONMYYEHHbIX U3 ONMUCAHUS MUKPOKOHTPOJ/IEPA HA YPOBHE MEXPErncTpoBbix nepegad (RTL) (ans no-
Ny4eHns hyHKLMOHAIbHON MHGoOpMaLmMn) 1 Ha ypoBHE TabnuLbl CBA3EN NOTMYECKUX 3/IEMEHTOB (419 NOMyYeHUs hyHK-
LMOHa/IbHOW M CTPYKTYPHOI nHchopmaumn);

Il) cBeAEHN ANA OLEHKN BO3MOXHbIX HE CneunduUMpOoBaHHbIX B3auMOAeiCcTBuii noadyHKUUM (3aBUCUMbIX OT-
Ka3oB. cMm. A.3.6);

IV) nHchopmaumm o cxeme pasMmeLLeHns, LOCTYNHOW TOIbKO Ha 3aK/0UUTEIbHON CTaguu;

V) uHchopmaLmm o BepudprkaLmm oxaata AMarHoCTUKOM HEKOTOPbLIX KOHKPETHbIX BUA0B CO0EB, TakKMX Kak coom Tna
KOPOTKOE 3amMblkaHue. ATy UHGOPMALMIO (JIOKHO NPUMEHSATb TOMIBKO B HEKOTOPbIX C/lyyasix, HanpuMmep npu cpaBHEHUN
YyacTu 1 ee COOTBETCTBYIOLLEr0 MexaHu3ma 6e30MnacHoCTU:

VI) pe3ynbTaTtoB 3KCNEPTHON OLEHKM C OBGOCHOBAHWEM W TLIATENbHBIM PAcCMOTPEHNEM 3(DMEKTUBHOCTM Mep Ha
YPOBHE CUCTEMBI.

MpumeyaHuns

1 AHaIn3 3aBUCUMbIX OTKA30B BbINOSHAETCA KAYECTBEHHLIMU METoJamu, NOTOMY YTO He CyLecTByeT 06LLero 1 fo-
CTaTOYHO HaZEXHOro KOMMYECTBEHHOrO METOAA A1 OLIEHKW TaKMX OTKa30B.

2 OTa uHopmaLuus ITIOXET NOSB/ATLCSA NOCTENEHHO B Npouecce paspaboTkn MUKPOKOHTposepa. MNoatomy aHamns
MOXET MOBTOPSATLCS MO Mepe NosiB/IEHUA HOBOV UHhOpMaLMN.
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Mpumepsl

1 OueHka 3aBUCUMbIX 0T Ka30B HauyMHaeTCA Ha paHHeld cTaann npoekTuposaHua. YTob6bl BbIABUTbL U
n3bexaThb BO3MOXHbI€ NCTOYHNKN 3aBUCUMbIX OTKa30B UM 06HAPYXUTb UX BAUAHUE Ha o6ecneyeHue 6e30-
NacHOCTMW «CUCT EMbl Ha KpUCTanne» cneundMuUpyo TCA Mepbl NPpoekTpoBaHNA. Ha 3aBeplwalolu,eit cTaaunu
NPOeKTUPOBAHNSA NCNONb3yeTCA NOATBEPXKAEHNE CXEME PA3MELLeHNS.

2 Bo BpeMs BbINOJIHEHWA NEPBOro wara KoJiM4eCcTBEHHOTO aHannm3a, MoxeT 6blTbhb AOCTYyNHa Tabnuua
cBA3eil npefBapNTEeNbHOro pasMeleHnAa N0OrnYecknx 3aNeMeHTOB ANA NpeaBapuTeNbHOro TeCTONPUrogHoOro
npoekTuposaHua (DFT), a3zaTem, ucnonb3ya Tabnuyy ceaseii OKOHYATENbHOT0 pasMel,eHna Nornyecknx ane-
MEHT OB AN OKOHYATE/MbHOr0 TEeCTONPUrofHOro NPOeKTUPOBaHNS, aHANN3 NOBT OPA T ;

c) NOCKOJIbKY 4acTs 1 NOAYACTUN MUKPOKOHTPO/IIepa MOryT 6bITb peann3oBaHbl B O4HOM (PM3NYECKOM KOMMOHEHTE,
TO Kak aHa/In3 3aBUCUMbIX OTKA30B, TaK U aHan3 He3aBMCUMOCTM OT MOMEX WK Ha WX OTCYTCTBUE ABNAIOTCA BaXKHbLIMU
AN MUKPOKOHTpOiepoB. Bonee nogpo6Ho cm. A.3.6.

A.3.3 MeTof BblUMCNEHNSA UHTEHCUMBHOCTEW O0TKa30B 419 MUKPOKOHTpoOiepa

A.3.3.1 O6Lme NonoxeHus

TpeboBaHWs 1 pekoMeHAaLMn AN pacyeTa UHTEHCUBHOCTW OTKa30B B LiesioM onpegeneHsl B ICO 26262-5. a Tpe-
60BaHNA AN pacyeTa MeTPYK NpuBeLeHb! B NpuioxeHnn C.

Cnepys npumepy, npuBefeHHOMY B npunoxeHnn E ICO 26262-5, MHTEHCUBHOCTU OTKA30B U METPUKM MOTYT ObITb
BbIYWC/NEHBI A1 MUKPOKOHTPO/1/IEPOB CNEeAyoLMM 06pa3om:

- BO-NEPBbIX, MAKPOKOHTPOJI1IEP AEKOMMNO3NPYETCA Ha YacTh Uam Noa4acTu.

MpumeyvyaHunsa

1 MpeAnonoxeHnsi 0 He3aBMCUMOCTM BbISIB/IEHHbIX YacTeli BepuduLMpyoTCs Npy aHasim3e 3aBnCUMbIX OTKA30B.

2 HeobxoauMblii ypoBeHb AeTanmsauum (Hanpumep, ecav BblbpaTb YPOBEHb YacTell an, eCnn cnycTMTbCS 40 YPOB-
HA noAvacTeli Un ypoBHA 3/1eMeHTapHbIX NoAvacTel) MOXeT 3aBMceTb OT CTafun aHann3a 1 UCMosb3yeMblX MeXaH13MOB
6e3onacHOCTU (BHYTPU MUKPOKOHTPO/I/IEPa U Ha YPOBHE CUCTEMBI).

Mpumepsl

1Ecnn dpyHKUNOHaNnbHble BO3MOXHOCT M Npoueccopa KOHTPOANPY TCA ApYyrum npoueccopom, paboTat-
W KX BXXECTKO napanfielbHOM pexume (B OAHOKPUCT anbHOW MHOTONPOLECCOPHON CUCTEMe), TO aHann3 He A0/~
XeH paccmaTpuBaThb KaX/Ablii npoLeccop U Kaxablii perncTp BHYTpu npoueccopa, B To BpeMsa kak 6onee nop-
po6HO MOXeT 6blTb HEO6XOAMMO paccMOTpeTb KOMNapaTop TaKol XEcTKoW KOHpUrypaunuu. Ecnu, ¢ apyroi
CTOpPOHbI, YHKLNOHANbHbIEe BO3MOXHOCT MW npouyeccopa KOHTPONUPYIOTCA caMOTecTUPYLWUM NporpamMmm-
HblM o6ecneyeHnem, TO MOXeT 6blThb Llesilecoo6pa3eH NoApo6GHbIi aHaNW3 pa3nuyHbIX NogyacT el npoueccopa.

2YBepeHHOCTb Bpe3ynbTaTe BblYNC/IEHUS NPONOPLMOHANbHA CTEeNeHn feTannsaunmn: HU3KNM ypoBeHb
feTanusaunm MoxeT 6bl Th NOAXOAAW UM ANA aHANN3a HAaCTajumn KOHLENUUN, B TO BpeMs Kak 601ee BblCOKUIi
ypOBeHb feTanusaumm MoxeT 6bl Tb NOAXOAAW UM N8 aHANU3a Ha CTaAnmn pa3paboTku.

MpumevyaHue — B CBA3N CO CNIOXKHOCTLIO COBPEMEHHbBIX MUKPOKOHTPOSINIEPOB (COTHU WM ThICSUW YacTeil u
noAuvacTeit). UToGbI rapaHTUPOBATL NOJIHOTY aHaIN3a, GbIN0 Gbl NONIE3HO NOAAEPXMBATL NPOLIECC AEKOMMNO3ULMI aBTOMA-
TUYECKUMUM CpeacTBamMu. HeoB6X0AMMO GbiTb BHUMATE bHBIM MPY aHaIM3e Ha YPOBHE MUKPOKOHTPO/I/IEpa Yepes rpaHuLbl
Mogaynsi. Pa3bneHuns fenatoTcsi Ha nepapxMuyeckoM YpoBHE MEXPErncTpoBbIX NepeaaY, ec/iv 3To BO3MOXHO;

- BO-BTOPbIX, 3HAYEHNSI UHTEHCUBHOCTEN OTKA30B KAXKAO0M YacTh UM NOAYACTH MOTYT 6bITb BbIYUC/IEHDI C MOMOLLbIO
OJHOrO 13 CeAYIOLMX ABYX METOLOB:

1) Ecniv 0611as UIHTEHCUBHOCTL OTKA30B BCEro KPUCTas/ia MUKPOKOHTpOsI/iepa (T.e. 6e3 yueTa Kopnyca 1 KpenseHus
KpUcTanna) onpeaensieTcsi, kak KofMYecTBo 0TKa3oB B eAuHuLy BpemeHn (FIT), TO MOXHO NPEeAnosokUTb, YTO UHTEH-
CVMBHOCTb OTKA30B YacTW WM NOAYACTM, PaBHa 3aHNMAEMON 3TOl YaCTbI0 WM NOAYACTLIO NOWAAN KPUCTaI1Ia MUKPO-
KOHTponnepa (To ecTb NOWazAb, 3aHUMaemast TOTMYECKUMI 3/IEMEHTaMU, TPUrepamu 1 JIMHUSIMA CBA3MW), AeNeHHO Ha
06L1yto Nowaab KpUcTasia MAKPOKOHTPO/IEPA M YMHOXEHHO Ha 0610 UHTEHCUBHOCTb OTKA30B.

MpumevaHuns

1 1na 4MnoB € pas/INYHLIMK CUTHAIAMU 1 YCTPOWCTBaAMM NUTaHUA, 3TOT NOAXOA NPUMEHSAETCSH ANS KaXKAO0ro Tvuna
YCTPOICTB, a 06L1aa MHTEHCUBHOCTbL OTKA30B A/151 LIMPPOBLIX YCTPOWCTB MOXET He coBMajaTb C aHa/IoroBbIMU 1 YCTPOIA-
CTBaAMMN MUTAHWS.

2 MoxeT 6bITb NOME3HbIM AeTasIbHOE 3HaHNe MUKPOKOHTpOsIepa.

Mpumep — Ecnu npoueccop 3aHumaeT 3 % Bceil nnowafu MUKPOKOHTpPoAnepa, TO MOXHO NMpeanono-
XUThb, UTO Ero UHTEHCUBHOCT b 0T Ka30B paBHa 3 % 0T 06w el UHTEeHCUBHOCT U 0T KA30B MUKPOKOHT ponnepa.

2) Ecnun 6a30Bble MHTEHCMBHOCTW OTKA30B, T.€. UHTEHCYBHOCTM OTKA30B 6a30BbIX HOAHaCTeﬁ. Takux Kak siorndyeckue
ANEMEHTbl MUKPOKOHTpONEpPa, 3afaHbl, TO UHTEHCUBHOCTb OTKa3oB YacTu UM nog4actu MOXeT CHUTaTbCA paBHOVI Cym-
Me Ko/imyecTBa 3TuxX 6a30BbIxX HO,D.HaCTeI‘;I. yMHO)KEHHOVI Ha UX MHTEHCMBHOCTb OTKa30B.
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MpumeyaHuns
1 MoxeT 6bITb MNo1Ie3HbIM AeTalbHOe 3HaHWe MUKPOKOHTpoIepa.
2 MpyMepbl 0 TOM. Kak Nony4nTh 6a30Bble 3HAYEHUS UIHTEHCUBHOCTW 0TKa30B, CM. BA.3.4;

- OLEeHKa 3aBepLuaeTcs nyTem knaccudmkaumm c6oes Ha 6e3onacHble c60um, ocTaTouHble C60o, BbISIBNIEHHbIE ABOIA-
Hble 60V U CKpbITblE ABOMHbIE COON.

Mpumep — HekoToOpble hparMeHTbl 6/10Ka OT/NajgKW, peasin3oBaHHble BHY T pu npoueccopa, CBs3aHbl
c 6e30nacHOCT b0 (Tak Kak cam npoleccop cBs3aH ¢ 6€30NaCHOCTbI0), HO OHU camMu No ce6e He MOTYyT npu-
BECTMU K HEMOCPEACTBEHHOMY HAPYLW EHNIO Lesim 6e30NacHOCT M IM60 UX NOSIB/IEHWE HE MOXET 3HAUYNTENIbHO
YBENMUYNT b BEPOATHOCT b HapylweHns Lenu 6esonacHocTy;

- HakoHeLl, onpefenseTcs oxXBaT B1AA OTKa30B, CBA3AHHbIX C OCTATOYHBLIMU W CKPbITBIMIU COOAMU 3TOI YacTu Um
nogvacTy.

Mpumep — OxBaT BuAa 0T KA30B, CBA3AHHbIX C KOHKPETHON MHTEHCUBHOCTbLI 0T Ka30B, MOXeT 6biThb
onpegeneHpasfefieHneM Nog4yacT v Ha 6oee MenKue NoAYacT W U AN KAXKA0N U3 HUX BblYMCEHNEM 0XUAAeMOoii
CMNOCOGHOCT U 0XBAaTUTb KaXAylo nojgyacTb MexaHnsmamu 6esonacHocTu. Hanpumep, oxBaT Buja OTKasos,
CBSi3aHHbIX C 0TKasamu B 6/10ke perucTpoB npoueccopa, MoOXeT 6blThb onpefeneH pasjeneHnem 61oka peru-
CTpoB Ha 6onee Menkue nogvyacT U, Kaxzjas U3 KOTOPbIX CBSiI3aHa C KOHKPe THbIM perncTpom (Hanpumep, RO,
R1,..) M BblYUNCNEHNEM OXBATa 3TOr0 BUAA OT KA30B MEXaHU3MOM 6e30MacHOCT W 41 KaX[0r0 U3 HUX. HANPU-
mMep, 06beANHAN OXBaT BUAA OTKA30B ANA KAXAOIN0 M3 COOTBETCTBYIOLWNX BUAOB 0T KA30B HA HUKHEM YPOBHE.

MpumeyaHud

1 Ha adhchekTBHOCTb MexaHN3MOB 6e30MacHOCTM MOTYT MOBMMATL 3aBUCUMblE OTKasbl. AfjeKBaTHble Mepbl pac-
cmaTpuBatoTca BA.3.6.

2 MocKosbKy Ha 9TOM YPOBHE aHasn3a He MOXeT 6blTb PACCMOTPEHA CMOCOBHOCTL 06HapYXeHNs c60s BoguTenem
TPaHCMOPTHOIO CPEACTBA, TO KOHLEMNUMSA BOCMPUHUMAEMOrO CO0SA He MPUMEHSAETCA Ha YPOBHE MUKPOKOHTpo/iepa. Cm.
A.3.9 a4na nonyyeHus [oNoHUTENbHO MHOPMaLK O TOM. KaK 06beMHUTL UHDOPMALIMIO Ha YPOBHE MUKPOKOHTPOJI1e-
pa c npumeHeHnem.

3 B CBA3U CO CMIOXHOCTbIO COBPEMEHHbIX MUKPOKOHTPO//IEPOB (MUIIMOHBI JTOTUYECKUX CXEM) /11 BbIUUCIIEHUSA U
Bepuhukaumm Konnyectsa 6e3onacHbIX C60eB 1 0COGEHHO OxBaTa OnpeesieHHOro Braa 0TKa3oB MOXHO UCMO/b30BaTb
MeTo/bl BBeleHWs1 HencnpasHocTell. Cm. A3.8.2 AN yTouHeHus AeTaneil. MeTo/, BBefileHV st HencnpasHoCTel He sABNseT-
CA eJMHCTBEHHbIM, BO3MOXHbI 1 Apyr1e noaxofpbl, Kak onncaHo B A.3.8.2.

A.3.3.2 Kak paccmaTtpuBaTb KpaTkoBpeMeHHble cooun

B npumevannn 2 k 8.4.7 ICO 26262-5 ykaszaHo, 4TO KpaTKOBPeMEeHHble C60M paccMaTpuBatoTcs, Koraa nokasaHo, Yto
OHW aKTyaslbHbl, HanpyMep, B CBSA3M C NCMO/b3yeMOoii TexHosorvieid. OHM MOTYT 6bITb YUTEHbI NyTeM crieLmdmKkaLmm 1 npo-
BEpPKM BblAEEHHOrO /151 HVX LieIeBOr0 3HaYEHNS METPYKM OAMHOYHOTO CH0S1 MM C NMOMOLLbIO Ka4eCTBEHHOr0 060CHOBaHMS.

Ecm ncnonb3syeTtca KoNMYeCTBEHHbI MOAX0[, TO MHTEHCUBHOCTY OTKA30B 1 METPUKM ASt KpaTKOBPEMEHHbIX CO0eB
MOryT 6bITb BbIYMC/IEHDI, Cedyst NpUMepy, NpuBefeHHOMY B npunoxeHun E CO 26262-5. B KOTOPOM peasinsyeTcs cre-
ayoLwmii MeToa,

- BO-NEPBbIX, MUKPOKOHTPOJI/IEP AeNNUTCA Ha YacTu UM nogvacTu, kak B A.3.3.

MpumeyvyaHune — Bcneactsne KONMYECTBA W MIOTHOCTU 3N1EMEHTOB NamsT B RAM pesynbTupylowye nH-
TEHCWMBHOCTW OTKA30B /19 KPaTKOBPEMEHHbIX C60eB MOryT OblTb 3HAUYUTENBHO BbILLE, YEM Te. KOTOpble OTHOCATCA K 00-
pabaTblBatoLLeit Norvke Uam Apyrum HacTsiM MUKPOKOHTposiepa. Takum o6pa3oMm, Kak pekoMeHL0BaHo B npumeyaHnn 1k
8.4.7 NCO 26262-5. N0N1E3HO OTAENBHO BbIYUCNSTL MHTEHCUBHOCTL OTKA30B (M METPUKY) A1t ONepaTUBHON NamsiTv 1 Ans
APYrvx YacTeil MUKPOKOHTpoiepa:

- BO-BTOPbIX, MHTEHCMBHOCTU OTKa3oB Ka)KAOVI 4yactn nnn nogvyacTtu BblMUCNAKTCA C UCNOJIb30BaHNEM 6a30B0Oli WH-
TEHCUBHOCTW OTKasa AnAa HeyCTOﬁHMBbIX c6oeB.

Mpumep — B COOTBETCTBUNC METOAOM, yka3aHHbIM B A.3.3, 6a30Basi MHT@HCMBHOCT b 0T Kasa MOXeT
6bl Thb BblUNCNEHA KaK (PYHKUUA OT 6a30BOW UHTEHCUBHOCTMW O[MHOYHbIX OTKA30B OAHOTFO 3/eMeHTa U He-
YCT OfUYUBBIX OANHOUYHBIX COBbIT MW N COOTBETCTBYIOLWEH paccMaTpPMBaEeMOoii YacTyn cxemMbl (Hanpumep, Bbl-
paxeHHON B KONUYeCTBE TPUITEPOB W NOFNYECKUX 3N1eMeHT0B). B A.3.4 npeacTaBneHbl NpUMeEpPbl TOro, Kak
nonyYnThb 6a30Bble 3HAYEHUA UHT EHCUBHOCT U O T Ka30B;

- HakKoHeLl, OLeHKa 3aBepLuaeTcs knaccudmkauyeii c6oes Ha 6e3onacHble c6oM 1 OCTaTouHble C6OM, HanpUMep
KONM4YeCTBO 6e30MacHbIX C60eB, CBA3aHHbIX C MHTEHCUBHOCTLIO OTKA30B AaHHOI YacTu WU NoaYacTm.

MpumeuaHune — [n5 oueHKN KonmyecTsa 6e30nacHbIX KpaTKOBPeMeHHbIX CO0eB, Koraa CyLLecTByeT sABHas 3a-
BUCVMOCTb OT MPUKIaAHOr0 NPOrpaMMHOro o6ecneyeHns, u ecu 3To NporpamMmMHoe obecneyeHne HeJOCTYMNHO B npoLiec-
ce pa3paboTKn MUKPOKOHTPO/INEepPa, To oueHka 50% Ha 50% MoxeT 6biTb Npremnemoii. Ecnv npuknagHoe nporpamMHoe
obecrneyeHne JOCTYNHO WY C/ eCTb NPAMas 3aBUCYMOCTbL OT apXUTEKTYPbI MUKPOKOHTPOJ/IEPa, TO 415 ONpejesieHns
3TOr0 3HaYeHWs NPefnoYTUTENIbHLIM ABNSAETCSH KOHKPETHDIV aHan3.
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Mpumep — C6OIi B perncTpe, XxpaHsileM CBA3aHHY ¢ 6€30MaCHOCTbO KOHCTAHTY (T.e. TONbKO OAUH
pas 3anucaHHOe 3Ha4YeHWe, HO CYNT biBaeMoe B KaX/A0M TaKkTe, 1 eC/I OHO HEBEPHO, TO NPOUCXOAUT Hapywe-
Hue Lenun 6e3onacHoCcTU), HUKOTAa He 6e3onacHo. Ecim BMecTO 3TOro, Hanpumep, Kaxgblie tOMe nponcxoanT
3anncb B perucTp 3HaYeHWs, KOTOpPOe McNonb3yeTcA ANA CBA3AaHHOro ¢ 6e30MacHOCT b0 pacyeTa TO/bKO
OfVH pas, cnycTs 1Mc nocne 3anncu, TO CayvaiiHblii KpaTKOBpeMeHHbIi c60ii B perucTpe npusegeT B 90%
cnyyaes K 6e3onacHomy c60t0, NOoTOMYy 4To c60ii B 3TOM perncTpe 3a ocTasBlwmneca 90% BpeMeHn TakTa He
npueBefeT K HapylWeHU Leam 6e30MacHoCTN.

MpumeyaHnsna

1 Kak BMAHO 13 npymedaHun 2 k 8.4.7 NICO 26262-5. kpaTKoBpeMeHHble C60M MOryT ObiTb YUTEHbI C MOMOLLBI0
METPUKM OAMHOYHOrO c605. KpaTkoBpeMeHHble C60M He paccMaTpuBaloTCA TaK. Kak pacCMaTpuBaroTCs CKpbITble cHou.
OxBarT BMAa 0TKa30oB, BblUMCASAEMbIl AN CKPbITbIX CO0EB, HE BbIUMCAAETCS A1 KpaTKOBPeMeHHbIX cb0eB, Tak Kak 1x oc-
HOBHas NpuymHa 6bICTPO McuesaeT (N0 onpeaeneHnto KpaTKkoBpeMeHHbIX c60eB). Kpome Toro, npegnonaraeTcs, Y4To B no-
[JaBnsoLLEeM 60/MbLUNHCTBE Cly4YaeB UX BNVAHWE OyAeT 6bICTPO YCTPaHEHO, HanpuMep, ciedyoWwmnmM LUK/TOM BbIK/THOYEHUS
nuTaHus, yaansiowym omMb04YHOe COCTOSHNE TpUrrepa um auelikv naMsaTi, KOTopoe 6bI/10 M3MEHEHO KpaTKOBPEMEHHbLIM
c60em [0 TOro, Kak BTOPOI €60 MOXET NPUBECTM K BO3HUKHOBEHWUIO MHOXECTBEHHOrO OoTkasa. B ocobbIx cnyyasx 3ato
MOXeT 6bITb HeJoNYCTUMO U MOTYT NOHAL0OUTLCA AONONHUTENIbHbIE MEPbI, OAHAKO OHWU MOTYT 6bITb PACCMOTPEHBI B 3a-
BMUCKMMOCTU OT KOHKPETHOI cuTyauum.

2 KpaTtkoBpeMeHHble CO0M, BO3HMKLIME B OAHOV NogvacTv, HempeAHaMepeHHO He PacnpoCTPaHSATCA K ApYriM
noAYacTaM, ec/im 3To NOAYACTU NTIOFMYECKN He CBS3aHbl.

3 HekoTopble M3 3HaYeHWii oxBaTa AWArHOCTUKON MexaHW3Mamy 6e30MacHOCTW, OmnpefesieHHble B Tabnuuax
D.2- D.14 npunoxenusa D NCO 26262-5. feiicTBUTE NbHbI TOIbKO A/15 NOCTOSIHHbIX CO0EB. ITO BaXXHOE pasnnume Moxet
6bITb HalijleHO B COOTBETCTBYIOLLLEM OMNMUCAHWUKN MexaHu3ma 6e30MacHOCTY, B KOTOPOM HamnMcaHo, Kak 3HayeHue oxeara
MOXeT paccmaTpuBaTbCa AN KPaTKOBPEMEHHBIX CO0eB.

Mpumep — TunuuyHoe 3HayeHue oxBaTa RAM TecToMm «mapw» (Tabnuua D.6 MCO 26262-5) oueHnBa-
eTca Kak Bbicokoe. OHako B cooTBeTCcTBYywwWwem onucaHumn (D.2.5.3 NCO 26262-5) ykazaHo, YTO 3TU T UMbl
TEeCTOBHe ABNAN T CA 3P PEKTNBHBIMU NPN O6GHAPYXEHUN nCNpaBUMbiX owWn60K. MosTomy, Hanpumep, oxeaT
RAM TecToOM simapl» KpaTKOBPeMeHHbIX C60eB paBeH HyN.

Ecnv ucnonb3yeTcsi Ka4eCTBEHHBbIN NoAxof, TO AaeTcsi 060CHOBaHVE Ha OCHOBE MPOBEPKM 3(h(heKTUBHOCTU MeXa-
HM3MOB 6€30MacHOCTU, PeasiM30BaHHbIX (M BHYTPYU MUKPOKOHTPOJIIEPA UM HA YPOBHE CUCTEMbI) /11 OXBaTa KPaTKo-
BPEMEHHbIX COOEB.

Mpumep — AN 3neMeHTOB KaHana nepejayn faHHbIX BpeMeHHasa n3bbl TOYHOCT b Npu 06paboTke faH-
HblX (T.e. o6pa6oTka OAHOW U TOW Xe nHopmMaynum Heckonbko pas) yxe 6yaeT rapaHTupoBaThb BbiCOKWIA
YyPOBEHb 3alWNTbl OT KPAaTKOBPEMEHHbIX C60EB.

A.3.4 MNony4yeHune 3HaveHWi 6a30BOI MHTEHCUBHOCTUW OTKA30B, KOTOPbIe MOTYT MCMO/b30BaTbCA A1 MUKPO-
KOHTpONNepoB

A.3.4.1 O6wue nonoxeHus

Kak ykazaHo B 8.4.3 NICO 26262-5. gaHHble 06 UHTEHCUBHOCTSAX OTKA30B MOTYT 6bITb MO/lyYeHbl U3 NPU3HAHHBIX OT-
pacneBbIX ICTOYHWUKOB. B criefytoLem cnucke AaHbl NpuMepbl CTaH4apTOB Y CPaBOYHNKOB, U3 KOTOPbIX MOXHO NOJyYnTb
3HauyeHe 6a30BOli MHTEHCMBHOCTU OTKasa A48 MeToaa, onpegenerHHoro B A.3.3 n A.3.3.2:

- AN NOCTOSAHHBLIX CO0EB: faHHble, MPeAoCTaBNEHHbIE NMPOMbILLIEHHOCTbLIO NOMYNPOBOAHUKOB, UM UCMO/b30BaHNe
cTaHfapToB, Takmx kak MOK/TO 62380 [8]. SN 29500 (6].

MpumeyvaHne — [15 NOCTOAHHbLIX CO0EB: AaHHblE, NPefoCTaB/IeHHbIE NPOMBILLIEHHOCTbIO MOYNPOBOAHMKOB,
MOTYT 6bITb OCHOBaHbI Ha 3Ha4YeHUM Yncna (CryyaiHbix) OTKa3oB, AE/IEHHOM Ha 3KBMBa/IEHTHOE YMC/I0 YacoB PaboThbl Mpu-
60pa. CyLlecTBytoLye NoJsiEBblE JaHHbIE UMW MOJTyYeHHbIE U3 YCKOPEHHBIX UCTbITAHWUIA (Kak onpefeneHo B cTaHaaprax,
Takmx kak JEDEC n AEC) maclitabupytotea fo pexuma paboTsl (Hanpyumep, Temneparypbl, NEPUOA0B BKIOUEHNS'BbI-
K/I0YEHNST) M NpefnonaraeTcsl, YTO MHTEHCUBHOCTM OTKa30B MOCTOSHHBI (OTKa3bl ClyyaiiHble, pacnpe/esieHbl 9KCNOoHEeHL -
asibHO). YUMcnoBble 3HaUeHNst MOTYT 6bIThb NPeACTaBeHbl B BUAE MaKCUMasIbHOrO KO/IMYECTBA OTKA30B B €4UHILLY BPeMEHN
(FIT) Ha ocHOBE YPOBHS JOBEPUTE/NBbHOI BEPOATHOCTY CTATUCTUYECKUX METOL0B NOJTyHYEHNS BbIGOPOK;

- ANA KpaTKOBPEMEHHbIX CO0eB: JaHHble, NpeAoCcTaB/IeHHbIE MPOMBILLIEHHOCTHIO MOYNPOBOAHNKOB, NOJTy4YEHHbIE
13 JEDEC craHgapTos, Takmx kak JESD89. ITRS (International Technology Roadmap for Semiconductor).

MpumeyaHue — ECM AONKHBIM 0GPA30OM MOATBEPANTD [OKa3aTe/IbCTBAMM, TO 6a30Bble UHTEHCUBHOCTY
0TKa30B, MOJlyYeHHble U3 CTAHAAPTOB W CMPABOYHMKOB, MOTYT GbiTh CROPMUPOBAHLI C YUETOM APYrUX (DaKTOpPOB, Takux
KaK M0THOCTb PACMOIOKEHUS PEMCTPOB N BEPOSITHOCTb BO3HUKHOBEHUSI NMOCTOSIHHBIX C60EB MEXAY BK/IIOYEHNEM U Bbl-
K/HOYEHUEM 3aXKMTaHWsA U T4,

A.3.4.2 Tlpumep pacyeTa UHTEHCMBHOCTM 0Tka30B (FIT) MUKPOKOHTpONNepa Ha kpuctanne no MIKOTO 62380
B 8.4.3 NICO 26262-5 ycTaHOB/IEHO, YTO 3HAYEHNSI MHTEHCUMBHOCTEN 0TKA30B MOTYT GbITb NOMYYEHbI U3 NPU3HAHHbIX
oTpac/neBbIX UCTOYHMKOB, Hanpumep, MOK/TO 62380. M3K 61709. MIL 217 F HDBK notice 2. RIAC HDBK 217 Plus. Huxe
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npuBeAeH MpuUMep OLEeHKN MHTEHCMBHOCTM 0TKa3oB (FIT) annapaTHbIX CPpeacTB, HEOOXOAMIION AN NOAAEPXKN Konuye-
CTBEHHOr0 aHasim3a C MCNnosib30BaHWEM MeTOA0B, NoAPO6HO onmncaHHbix B MAKOTO 62380 [8]. Moaenb MHTEHCUBHOCTU
oTtkasos (FIT) gna nonynpoBoAHMKoBOro npubopa no M3KOTO 62380 paccmaTpyBaeT MHTEHCMBHOCTL OTKa30B npubopa,
KaK CyMMy Tpex 3Ha4eHuWii: NS MUKPOKOHTPOJIIepa Ha KpucTassie, A8 Kopryca U AN 31eKTpUYeckoro nHtepdeiica,
NOJyYEeHHbIX B YCNIOBUAX NOBbILLEHUS HAarpy3ku.

MpumeyvaHnune — 1FIT (KonM4yecTBO OTKA30B B €A4UHULY BPEMEHM) COOTBETCTBYET OAHOMY OTkasy 3a 109 u
paboTbl npuéopa.

A.3.4.2.1 MNpumep pacyeTa MHTEHCMBHOCTU OTKa30B MUKPOKOHTPO/I/Iepa Ha Kpuctasiie

[ins pacyeta 6a30BO MHTEHCMBHOCTM 0TKa30B (FIT) MUKPOKOHTpOIepa Ha KpucTasne (T.e. 40 NPUMeHeHus dak-
TOpa CHYDKEeHUs A1 YCI0BUiA 3KCn/yaTalmmn) HeobXoAnMo PacCMOTPETh YeTbIpe K/IHUEBbLIX A1eEMEHTa:

- — 6asoBas UHTEHCMBHOCTL 0TKa3oB (FIT) ANa TpaH3MCTopa, CBA3aHHasA C UCMO/b3YEMOI TEXHOMOTMENR N3ro-
TOB/IEHUS;

- N — KONM4ecTBO peasi30BaHHbIX TPAH3UCTOPOB;

- « — (paKTop CHMKEHUA 13-3a 3pesiocTy NpoLecca; Tak Kak TEXHOMOMs CTaHOBUTCS 3pesiol, HavyaslbHast UHTeH-
CMBHOCTb OTKa30B TPAH3MCTOPOB 3KCMOHEHLUMA/IbHO CHKAETCS 0 aCUMNTOTUYECKOTO YPOBHS;

- >2 — TEexXHOornyeckuii npoLecc, onpeaenstowmii MUHTEHCMBHOCTL OTka30B (FIT), KOTOpbI He 3aBMCUT OT uucna
TPaH31CTOPOB NN BPEMEHM.

O1n hakTopbl 06bEANHEHBI B hopmyne B 7.3.1 MIKOTO 62380:2004 [8] («<cMATHEMATICAL MODEL»).

Bbi6op napameTpoB [MIOKET ObITb CAEMaH Ha OCHOBE TEXHO/I0TMYECKOro npoLecca v Tuna Ucnonb3yemoro oruye-
cKoro anemeHTa. B Tabnuue 16 u3 [8] npuBegeHbl 3HaveHus ansa KMOTT-noruku, aHanoroBbiX CXeM U HECKOMbKUX TUMNOB
namsA™ (SRAM. DRAM. EEPROM. Hash EEPROM un T. 4.).

Tabnuua A.2 4EMOHCTPUPYET BbIYUC/IEHNE UHTEHCUBHOCTEN OTKa30B, UCMO/b3yeMbIX B NpUMepe, pacCMOTPEHHOM
B A.3.5. [ina chakTopa CHWKeHWs 13-3a 3pesiocTy npoLecca npegnonaraeTcs, YTo rog n3rotosnexHus — 2008.

Ta6nuua A.2 — MNpumMep BbIMUCNEHUSA UHTEHCUBHOCTE OTKa30B

Bazosoe
OMIEMEHT CXEMbI A H a * 3HaueHve
HT

LN. coctosawmit u3 50 Teic. 3.4 x 10° 200000 (4 TpaH3UCTOpa B IOrMYECKOM aniemeHTe) 10 1,7 1.72
NIOTVYECKUX 31IEMEHTOB

CraTtnuyeckoe O3Y — 1.7x 1C7 786432 (6 TpaH3UCTOPOB ANA siYeikun ctatuye- 10 8.8 8.802
16 kB ckoro O3Y ¢ HU3KMM noTpebeHnem)
Cymma 10.52

MpunmevaHnsa

1 4ns 3a4aHHOro Tvna 3/1EMEHTOB MOXHO MCMO/b30BaTh HECKOSbKO 3HadeHuid A, n A2. B 3TOM cnyyae CTOpOHa,
NpoBOAVBLLIASA OLEHKY, rapaHTUpYyeT, YTO BblOpaHHOE 3HaYeHne Hauny4lnM o6pasoM COOTBETCTBYET MeTPUKaM KOHKPET-
HOW MCNOMb3yeMOoi TEXHOMNOMMN NPON3BOACTBA, U 06ecneyrBaeT Hagnexallee 060CHOBaHMe.

2 [lna ynpoLyeHns pacyeTa, OLLeHKY MOXHO cAenath A1 OAVHaKOBbIX [/151 BCEro yCTpoiicTea 3HadeHnin A, n AM

3 DaKTOp CHWXEHNA UHTEHCMBHOCTEN OTKAa30B U3-3a 3penocTn npouecca 6bi1 BBEAEH B CBA3W C UCNONb30BAHNEM
3aKoHa Mypa 1 Toro thakTta, YTO MHTEHCMBHOCTM OTKa30B Mpubopa ABMSIOTCA 60/1ee U MeHee NOoCTOsHHbIMU. Ecin nH-
TEHCUBHOCTb OTKA30B OJHOr0 TPaH3ncTopa He 6yeT MeHATLCS, TO MHTEHCUBHOCTL OTKA30B YCTPOICTBa B COOTBETCTBUN C
3aKoHOM Mypa fo/mKHa yBenmumnsarbes. Ho 310 He HabstogaeTcsi. Takum 06pa3om, MHTEHCUBHOCTbL OTKA30B TpaH3ucTopa
He [/IOKeT 0CTaBaTbCA NOCTOSHHOW NpY ee M3MeHeHUn B OYHKLUMOHauTbHBIX y3ax. B [8] npegnaraetca ncnonb3osarsb farty
N3roToBNeHns. Bo3MOXHO, YTOGbI OTPa3nTb N3MEHEHUSI TEXHOIOMMYECKOro npoLecca, 418 KOHKPETHOTO y3/1a MOXeT ObITb
MCMO/Ib30BaH rof, Nepsoro BBEAEHNA TEXHONIOMMN ero N3roTOB/IEHUS, @ He TOf ero U3roTosneHus. [na JOCTUXKEeHUs Hesa-
BMCVMMOCTY OT MOCTaBLUMKOB KPEMHUA MOXET ObITb UCMOMb30BaH rog u3 ITRS (MexayHapoaHOW AOPOXHOW KapTbl Ans
noJlynpoBOAHUKOBbIX TEXHOIOrUiA) [9J.

4 [1na pacyeTa MHTEHCUMBHOCTU OTKA30B /19 BCEr0 MUKPOKOHTPO/I/IEpa Ha KpucTasisie UCMo/b3yeTCs YMCo IKBYBa-
JIEHTHBIX NIOTUYECKNX 3/1EMEHTOB N. Yncno athhekTUBHbIX SKBUBAIEHTHBLIX TPAH3UCTOPOB BbIYMCASETCS MyTEM YMHOXE-
HUSA 3KBMBA/IEHTHOrO KOMMYECTBA SIOMMYECKMX 3/1IEMEHTOB Ha YMC/IO0 TPaH3UCTOPOB B NpefcTaBuTesie 3TOro JIOrMYeCKoro
anemeHTa. Mpu pacyete MHTEHCMBHOCTM OTKA30B MUKPOKOHTPO1epa Ha kpuctanne ansa KMOI umdpoBoii norvku Bknag,
KaX/[0ro afieMeHTa LUudgpoBoii T0TKU MOAayns (Hanpymep, npoLeccopa, LWirHbl o6meHa coobueHnsmmn (CAN), Taiivepa.
FlexRay (aBTOMOGUILHOTO CETEBOrO KOMMYHVKALMOHHOIO NPOTOKONA), NocnefoBaTenbHOro nepudiepuintHoro nHTepdeii-
ca) BXoguT B N.

5 [lnA aHanoroBbIX YacTei nam ANs MUKPOKOHTPO//Iepa, NOCTPOEHHOrO B OCHOBHOM Ha aHas10r0BbIX TEXHOMOTMAX,
MOXET 6bITb UCMOIb30BaHA NO3MLMA «JIMHeliHbIe CXeMbl» B Tabnmue 16 «MOMM-cTpykTypa: cTaHAapTHbIe cxembl (3)» B [8].
ecnu 6onee ToYHble AaHHblE He o6ecneynBatoTCa NOCTaBLLMKOM MUKPOKOHTPOIEpa.
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6 Mpu pacyeTe BK1aga cxeM BBOAA/BbIBOAA B MHTEHCUMBHOCTL 0Tka30B (FIT) Takvie cxeMbl MOTyT 6bIThb NpeAcTasse-
Hbl HEKOTOPBIM YMC/IOM 3KBMBA/IEHTHbIX TPAH3WCTOPOB 3/1eMeHToB KMOT LudhpoBOii 10TVKK, Kak mokasaHo 8 npumeyaHmn
4. ecnv 6onee TOYHbIE AaHHble He 06ecrneYnBatoTCA NOCTaBLLYKOM MUKPOKOHTPO/IEpa.

Mocne Toro, Kak 6a3o0Boe 3HaYeHWe WUHTEHCUBHOCTY OTKa30B (FIT) AN MUKPOKOHTpO/IIEpa Ha Kpuctasie cop-
MWUPOBaHO. NPUMEHSIETCA (DAKTOP CHUXEHWUS, YTOObl yYecTb BAMSHWE Temnepatypbl U BpeMeHu paboTbl. ITOT hakTop
CHWXEHWSA YUnTbIBaET:

- Temneparypy nepexofa TpaH3ncTopa MUKPOKOHTPOsIIepa Ha KpUCTaslsie, KoTopas paccunTbiBaeTCcs Ha OCHOBE:

- NOTPe6/1IEMOI MOLLIHOCTY MVUKPOKOHTPOJI/IEPOM Ha KpUCTasINe;

- TEN/I0BOrO COMPOTUB/IEHUSI KOPMyca, 3aBUCMMOro OT TUna Kopryca, KO/iMyecTsa BbIBOAOB Ha Kopryce 1 nortoka
BO3/JyLLHOrO OX/TaXKAEHUS;

- NpuKNagHoli Npodonsb, KOTOPbI ycTaHaBNMBaeT 1408 Y CTaguii akcnayaraumm, Kaxaas u3 KoTopbIx Xapakrepu-
3yeTca «BpeMeHEM HaxOXAEHWUSA BO BK/IHOYEHHOM COCTOSIHUM» B MPOLEHTHOM OTHOLUEHUW OT BPEMEHW XWU3HU npubopa
1 TeMnepaTtypoii okpyxatoLein cpeabl. B [8] npeAycMOTPeHO ABa 3Ta/IOHHbIX aBTOMOOW/IbHBIX NPOMNSA: «YCTPONCTBO
ynpas/fieHns asuratesiemM» U «CasloH aBToMo6UNs»;

- 3HEpPruo aKTMBaLMmn N YaCcTOTy A8 KaXOoro Tuna TeXHOMor KM, 4Tobbl BOCNONb30BaTLCA ypaBHEHNEM AppeHnyca
(Arrhenius).

[ns gaHHoOro npuMepa npegnonaraemM, YTo MUKPOKOHTposinep Ha KMOIM TexHonormn notpe6nset 0.5 Br. Mukpo-
KOHTPO/I/IEP Ha KpUCTaslsie nomelleH B 144-KOHTaKTHbIV NIOCKMIA KOPMYC C BbIBOAAMM C YeTbIpeX CTOPOH W OXnaxaaeTcs
3a cyYeT ecTeCTBEHHON KOHBEKLUMW. MUKPOKOHTPO/1ep noABepraeTcs BO3AeiCTBIUI0 TemMnepaTypbl Npothuas «ycTporcTBo
ynpasneHua asurarenem». B pesynbtare yBesmueHve TemnepaTtypbl nepexoga AT, paBHO 26,27'C. [inA npuMeHeHus
ypaBHeHusi AppeHuyca npegnonaraeTcs, YTo aHeprus aktmsaumm pasHa 0,3 aB. icnonb3ysa chopmyny ans dakropa cHu-
XeHus u3 [8] nosyunm, YTo ero 3HayeHune pasHo 0.17.

Ecnv npuMeHnTb hakTop CHWKeHUsi, TO nonyvyaem apekTmBHoe 3HauyeHne MHTEHCMBHOCTM oTkasos (FIT) ans
KOMMOHEHTA, Kak nokasaHo B Tabnuue A.3.

Ta6nuua A.3 — lMNpumep BbluncneHNA 3P DEKTUBHOW MHTEHCUBHOCTM OTKa3oB (FIT) Ans KOMNOHEHTOB

vaoe
ONeMeHT CXeMbl BasoBoe 3Have- PaKTOp CHKEHMS OT Temreparypbl 3HaueHve
Hve FIT AT
LM, coctosiwumii u3 50 Tbic. norndeckux ane- 1.72 0,17 0.29
MEHTOB
Cratnyeckoe O3Y — 16 kB 8.80 0.17 1.50
Cymma 1.79

MpumeuyaHue — [laHHble, XapakTEPHbIE A1 pacCMaTPUBAEMOro U3e/nus, Takve Kak TEnoBble XapakTepucTu-
K Kopryca, NPOM3BOACTBEHHbIN NPOLECC, YpaBHEHWE AppeHuyca 1 TA,., MOTYT ObiTb NCNO/Ib30BaHbl A1 3aMeHbl 06LLMX
hakTopoB B [8] ANs AOCTUXKEHNS 6Osiee TOYHOM OLLEHKN UHTEHCUBHOCTM 0TKa3oB (FIT).

A.3.4.2.2 AnbTepHaTVBHbI pacyeT drakTopa cHkeHns no M3KOTO 62380

HecmoTpst Ha TO, YTO MHTEHCMBHOCTL OTKA30B, MOJlyyaemasi Cor/laCHO MeToAunKe, NpefcTaB/eHHoli B [8]. 6onblue
COOTBETCTBYET TEKYLUMM JaHHLIMU MO HAAEXHOCTU, MOXET ObITb NOME3HLIM NOSyYeHNe 60/1ee KOHCePBATUBHbIX AaHHbIX,
Hanpumep 6onee 6:IM3KNM 13 aBHO NCMO/b3YHOLMXCS CNPABOYHUKOB MO MHTEHCMBHOCTAM OTKa30B, Takux kak SN 29500.
3Ta 3afa4a MOXeT 6blTb JOCTUTHYTa NyTeM He6OJbLIOr0 U3MEHEHUSI UCMOJb3yeMoli hopMy/ibl BbIYMC/IEHUS hakKTopa
CHUKEHWA OT Temneparypbl.

®opmyna, ncnonblyemas n3 7.3.1 gokymenta [8] («cMATHEMATICAL MODEL*), ana pacuyeta thakropa CH/KeHUs
OT TemnepaTtypbl 6. UCMONL3YeT creaytoLye napameTpbl:

(n,).— r-ii TemnepaTypHbIi KO3hOULMEHT, CBA3aHHLIN C i-/1 TEeMNepaTypoii nepexoaa NHTerpasbHol CXxeMbl NCNOMb-
3yemoro npoduns;

T.— i-e OTHOCUTE/IbHOE BpeMs paboTbl MHTErpasibHOl CXeMbl MPU HiF TeMnepaType nepexoja MUcnosb3yemoro npo-
dwnns:

ron— OTHOCWTE/IbHOE 06LLiee Bpems paboTbl VIHTeI'paI'IbHOVI CXeMbl =

TOf — OTHOCUTENIbHOE BPEMS, KOrAa MHTerpanbHas cxema XpaHuT HopMaumio (U1 He BbINOMHAET onepawuii).

Ton T Ton™ 1.

[lna nonyyeHns KOHCEPBATUBHON OLLEHKM haKTopa CHIKEHWS OT TemnepaTypbl YCTaHaBNMBAKOT, YTO 3HaYeHue zaf
paBHO Hyso. B pe3ynbTare nosiydyaeM HECKOJIbKO OT/IMYHYIO OT (bopmynbl 015 BblYMCNIEHNs  OpMyNy 4151 BbIYUCIEHUA

KOHCepBaTMBHOIoO 3Ha4yeHus KOSChbe/IL[I/IeHTa CHUXEHUS 6. )
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8 S —

MpuMeHeHe 3TUX POPMY/ NPUBOJMT K BEMINUMHE (DAKTOPA CHIDKEHWS OT TEMMNEPATypbl paBHoro 2,91, uto nNpueo-
OWT K pesynbTaTam, NpeAcTaBeHHbIM B Tabnmue A.4.

Ta6nuua A.4 — lMpumep BbIUUCNEHNSA IPHEKTUBHON MHTEHCMBHOCTM 0TKa30B (FIT) ANt KOMMOHEHTOB

Y p— Ba3oBoe 3HaueHvie PaKTOP CHWDKEHWSA OT Temre- OchdexTreoe
FT parypb! 3HaueHve FIT
LM, cocToAwmii n3 50 TbIC. NOrMYecKmx
3/1eMEHTOB 1.72 291 5.01
Crartunueckoe O3Y — 16 kB 8.80 291 25.61
Cymma 30.62

A.3.4.2.3 MNMpumep BUAHUA KOpryca Ha UHTEHCUBHOCTb OTKa30B

MHTEeHCHBHOCTb OTKa30B, CBSA3aHHas C KOPMNYCOM, paccunTbiBaeTcs no chopmyne, NpuBeAeHHON B 7.3.1 AoKyMeHTa
[8] (<cMATHEMATICAL MODEL») ¢ ucnonb3oBaHveMm criefyoLwyx napameTpos:

N(l— Ko3thpUUMEHT BANAHUSA, CBSA3AHHbIN C pasHULEi KO3ahMLMEHTOB TENIOBOrO pacLUMpeHns NOAMIOXKA U Ma-
Tepuana Kopnyca;

(X, — K1 KO3hHMLMEHT BAMSHMSA, CBA3AHHDIN C YNC/IOM eXEroAHbIX LMKI0B KonebaHwii Temnepartypbl koprnyca ¢
amnautygoin AT.

Ar; — /-Aamnantyga konebannii Temnepatypbl UCNOb3YEeMOro Npochuss;

— 6a30Bas MHTEHCMBHOCTb OTKA30B KOPMyca MHTErpasibHON CXeMbl.

[lns gaHHOro nprmepa npegnonaraem, YTo MUKPOKOHTposinep Ha KMOI TexHonoruy notpebnset 0.5 BT. MUKPOKOH-
TPONEP Ha KpuCTasiie MoMeLLEeH B 144-KOHTaKTHbIV MIOCKUIA KOPMYC C BbIBOJAMYU C YETHIPEX CTOPOH U OX/1XAaeTcs 3a
CyeT eCTeCTBEHHOI KOHBeKUWW. B pesynbTarte yBenuyeHne Temneparypbl nepexoga AT, paHo 26.27 "C. MUKPOKOHTPO-
nep nojgepraeTcs BO3AENCTBMIO TeMnepaTypbl NPOns «yCTPOCTBO yNpaB/eHNs ABUraTenems.

KoadhdomumeHT BansHus N paccuutbiBaeTes no hopmysne, npuseeHHom B 7.3.1 gokymenta (8} (<MATHEMATICAL
MODEL»), ¢ y4eTOM NINHEeliHbIX KO3(hPULMEHTOB TEMIOBOrO paclumpeHusi a5 v ac A5 NoAOKKA U KOMNOHEHTA COOTBET-
CTBEHHO. B faHHOM npumepe npegnonaraem, YTo NoA/0XKa U3 CTEKN03MNOKCUAHON cmosbl (FR4). a Kopnyc nnacTyKoBbIi,
ANs KOTOpbIX M3 TabauL, noslyyaem 3HaveHns «5= 16 n «c = 21,5.

Tak Kak /19 aBTOMO6WILHOro NPohusA YACN0 LMKNOB B rog S8760, To (k[ paccunTbiBaeTcs nNo hopmyne, npuse-
[leHHoi B 7.3.1 gokymeHTa (8] («MaTeMaTnuyeckoe BbipaeHue oLeHKkn thakTopa BAnsHus (Nh»), rae n(— yncno uyknos
B rog c amnautygoin Ar(

[na pacueta X3 B FIT ncnonb3yetca hopmyna 418 KOpPMNycos, Y KOTOPbIX LUTbIPbKX BbIBOLOB PACMONOXeEHbI NO Kpa-
AM. cuMTas, 4To LUMpKHA Koprnyca pasHa 20 MM. a Lwar WTbIpbkoB BbiBOAOB — 0.5 MM (Tabnuua 176 B {8]).

Mcnonb3ys TemnepatypHblii Npodnb «yCTPONCTBO yNpaB/eHus ABuratenem», Ans obLieli UHTEHCUBHOCTK OTKa-

30B Kopryca rnosiyunm =207 FIT.

MHTEHCMBHOCTL OTKA30B KOpryca MOXeT 6biTb paBHOMEPHO pacrnpejesieHa Mex/ay LWTbipbKaMy BbIBOJOB, YTO Npu-
BOAMT K MIHTEHCMBHOCTWN OTKA30B LUTbIpbKa = 144 HIT.

MpumevaHune — OueHKa NHTEHCUBHOCTY OTKA30B KOPryca OCHOBAaHa Ha 3HaHWW KOHCTPYKLUW U TEeMnI0BbIX

XapaKkTepucTuK Kopryca v neyaTHolt nnatoii cucteMbl. BMecTo npumeHeHus [8] MOXET 6biTb UCMOb30BaHA COBMECTHAs!
KOHCepBaTVBHAsS OLieHKa MHTEHCMBHOCTM FIT Kopryca NocTaBLLMKOM MUKPOKOHTPOIEPA M pa3paboTunkoM CUCTEMBI.

A.3.4.2.4 Mpumep 0TKa30B B pe3ysibTare 3/1IEKTPUYECKOTO NepeHanpsikeHms

VIHTEHCMBHOCTb OTKA30B A/151 BCEro YCTPOCTBA U3-3a 3/1EKTPUYECKOTO NepeHanpsXkeHns MOXeT OblTb paccumTaHa
no chopmyne, npueepeHHolt B 7.3.1 gokymeHTta [8] («MATHEMATICAL MODEL»). Ecnn ycTpoiicTBO MMeEeT Henocpep-
CTBEHHbI KOHTaKT C BHELUHel cpefol, T.e. yCTPOCTBO NpeacTasnseT coboii nHTepdeiic, To N, paBHO eauHuue. Ecau
YCTPOICTBO He sIBNSeTCs MHTEPdEeicoM, TO eCTb OHO HEe UMEET HenoCcpeACTBEHHOrO KOHTaKTa C BHELUHel cpefoi u n,
paBHO Hyo.

B (8) npepnaratotcs pasnunyHblie 3HaveHuss XEOS (EOS — anekTpuyeckoe nepeHanpsixeHve) 418 pas/inyHbIX 371ek-
Tpuyeckux cpef. K coxanenuio, anekTpuyeckasn cpefa aBToMobuns He npegcrasneHa. BMecTo Hee MOXHO BbIGpaTh cpe-
[y «rpaxnaHckas aBnoHuka (6optoBble OBM)», Ans kotopoii JIE0S5 = 20 FIT.

OTO NPUBOAWT K WHTEHCUBHOCTW OTKa30B WM3-3a 3/IEKTPUYECKMX NEepeHanpshkeHwid Ans BCero YCTPONCTBa,
nnéo = 20 FIT. ecnu ycTpolAiCTBO MMEET HEMOCPEACTBEHHbIi KOHTAKT C BHELUHEeW cpepoit, nn6o

=0 FIT B nt060M fpyrom cnyuae.
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MporHo3npoBaH1e BO3AeliCTBUS 3N1EKTPUYECKOTO NepeHanpsxkeHnst Ha YCTPOMCTBO He SBASIETCS TPUBMA/IbHOM 3a-
faveii. EC/M Henb3s yTBEPXKAaTh O Kakux IMG0 0COBbLIX BO3AENCTBUSX, TO 3HAYEHNE X [(.rvererverenens MOXHO [,06aBUTL K
KpuCTa/INa- Yeenmil<g o6y MHTEHCUBHOCTL OTKA30B MUKPOKOHTPO/IIEPA Ha KpUCTaulie BCEro YCTPOCTBa.

MpnmeyaHmne — B HEKOTOPLIX CTaHAapTax 3MEKTPUYECKME NepeHanpsXXeHNs CUATaOT CUCTEMATUYECKUMMN
oTKasamy 1 X yMeHbLUAKT A0 HYy/1eBOro 3HaveHus FIT npu pacuete MeTpuk cnyanlelx OTKa3oB.

A.3.5 MNpriMep KONMYECTBEHHOTO aHamsa

Hwxe npviBefeH npuMep KONMYeCTBEHHOIO aHasn3a C UCNosib30BaHMeM MeToAa, onncaHHoro B A.3.3.

MpunmevaHuns

1 Yucnosble 3HaYeHWs, UCMOSIb3yeMble B JaHHOM Npumepe (HanpymMep, WHTEHCMBHOCTM OTKa30B, KO/IMYECTBO
6e3onacHbIx c60eB 1 OXBaT BWAA OTKA30B) UCMO/Mb3YIOTCA B kayecTse NpuMepoB. OHWM MOTYT OTAMYaTLCA NS pasHbIX
apxuTeKTyp.

2 Cnepytolivie npuMepsl AeKOMMO3MPYIOT HEKOTOPYH0 YacTb MUKPOKOHTPOJIIepa Ha ypoBHe mogyacTteil. Kak yxe
o06cyxaanoch B A.3.3. HEOOXOAVMbI YpPOBEHb AeTanv3aumn MOXET 3aBUCETb OT CTaAuM aHanusa u OT UCMOoJb3yeMbIX
MexaH1M3MoB 6e30MacHOCTU.

3 B cneayowmx npumepax UCnonb3yeTcsa KOMYeCTBEHHbIM NOAX0A A5 BblUMCNEHNS 3afaHHOro LeNeBoro 3Have-
HUSI «METPUKM OfUHOYHLIX CO0EB» AN KpaTKOBPEMEHHbIX CO0eB. Kak yxe obcyxaanock B A.3.3.2, KpaTKOBPEMEHHbIE
c60M MOryT 6bITb TaKXe YUTEHbI C UCMO/Ib30BAHNEM KaYECTBEHHOr0 060CHOBaHMS.

B AaHHOM NpuMepe paccmaTpuBaeTcsi HeGo/bLIAs YacTb MUKPOKOHTPO/INEPA, TOUHEE TO/bKO [BE €ro YacTu:

a) He6Oo/bLIOK Npoueccop, pasAesneHHblli Ha NATb nogyacTteil: 6710k perncTpos. ANY. 610K 3arpy3ku-xpaHeHus,
ynpasnsioLas noruka v 6710k oTnaaki. Kaxaas nogyacts pasgesieHa elle Ha HeckosIbKo nogyacreii;

b) onepaTtnBHas namsTb (16 K6) pazaeneHa Ha TpU NogyacTy; MaccuB siueek, AelumdpaTop afpeca, a Takke /1orka
NPOBEPKY KOHLA CTPOKY 1 ynpas/ieHne pe3epBHbIMU CTPOKaMi (M36bITOUHOCTLIO) ONepaTUBHON NamsTy.

MpumevyaHns

1 3HaueHus FIT. npuBeaeHHble B JaHHOM NpUMepe, HE YYUTLIBAIOT NepudepuiiHble YCTPOKCTBA U Apyrue xapak-
TEPUCTUKN. TakKne Kak ynakoBka, TEXHOJ/IOrM4eckoe MmaHunymposaHue nnm nepeHanpsixeHue. OHu npueeaeHbl TO/IbKO B
KayecTBe MpuMMepa BO3MOXHOIO Cnocoba BbIUNCEHUSI MHTEHCUBHOCTY 0Tka3oB (FIT). Mo aToii npuunHe, AaHHble 3HaYe-
HWS1 HE COMOCTaBMMbI CO 3HAYEHUSIMU UHTEHCMBHOCTM 0TXa30B (FIT) 41 Bcero MMKPOKOHTPO/IIepa B Kopryce, Kak noka-
3aHo. Hanpumep, B SN 29500.

2 Llenbio cnefytoLLero npymepa siBseTcs 0Tkas oT TPe6OBaHNSA YUNTbIBATb Kakaylo camyto MasieHbKylo nogvacTb
MWKPOKOHTpO/1/1Iepa Npu aHaJZIn3e Ha YpoBHE CUCTEMBbI. ﬂpm aHa/mM3e Ha ypoBHE CUCTEMbI MOXET ObITb ,D,OCTaTO‘-IHOI‘/‘I Aeta-
M3aumsa Ha ypoBHe KOMMOHEHTOB UM YacTeld. Lienbio faHHOro npumepa ABsieTca NpefocTaBieHne foKa3aTebeTB Toro,
YTO A1 aBTOHOMHO paboTaroLLEero MUKPOKOHTPOIIEPa MOXET OblTb HE06xoaMM 6onee rny6okuii aHanus (Hanpumep, Ha
YPOBHE MogyacTeil) AN TOro, YTO6bl BbIYMCINTL C HEOOXOANMOL TOYHOCTBIO UHTEHCMBHOCTY OTKA30B M OXBaT BMAOB OT-
Ka30B vacTeli n nogvacTei. kotTopble 6yayT NCNOMb30BaTLCA BNOCNEACTBUMN CUCTEMHBIMU UHXeHepaMun. [pyrumu cnosa-
MUW. 6€3 TOYHOTO ¥ NOAPOGHOTO aHasIM3a aBTOHOMHO paboTatoLLero MYKPOKOHTPO1epa GbIBAET OYeHb TPYAHO NONYYUTh
XOpOLUMe flaHHble [i/11 aHa/IN3a Ha YPOBHE CUCTEMBI.

PaccmatpuBatoTcs criefyytolpe YeTbipe MexaHu3ma 6e30nacHoCTu:

1) MexaH13M 6e30MacHOCTU TEXHUYECKUX cpeAcTs (SM1), BbINONHAOLMIA TOrMYECKUii MOHUTOPUHT nocnefosaTe lb-
HOCTW nporpaMm npoueccopa. [JaHHblii MexaHn3m 6e30nacHOCTV CNOCO6GEH O6HAPYXWUTb KOHKPETHBbI OXBAaT onpefeneH-
HbIX C60€B B /IOTMKE YNpaB/ieHns, KOTopble MOTYT HapyLIMTb NocnefoBaTe/lbHOe BbIMO/THEHWE NPOrpaMMHOro obecrneye-
HusA. OfHaKo, 3TOT MexaH13M 6e30MacHOCTH He 06HapyxmBaeT coon (HanpumMep, HEBEPHbIE apudMeTyeckne onepauym),
npuBOAALLME K HENPaBuIbHbIM AaHHbLIM.

MpumeuyaHne — BpgaHHOM NpuMepe NPeamnonaraeTcs, Yto Kaxapli 13 06HAPYXEHHbIX MOCTOSIHHBIX OfHO-
GUTOBbIX C60€B, BNMSIOLLMX HA NPOLLECCOp, NOAAET CUrHa/ cucTeme (Hanpumep, NyTem akTMBaLMK BbIXOAHOTO curHania
MUKPOKOHTPO//1EPA). Ha ypoBHE CUCTEMbI YCTAHOB/IEHO TPEGOBAHWE O HAZ/IeXalleM MCMo/Ib30BaHMM 3TOT0 CUrHana (Ha-
npumep, nepeeecTy B 6e30MacHoe COCTOsiHME U MHDOPMUPOBaTL BoauTENs). Mpy NOA03PUTENBHBLIX KPATKOBPEMEHHbIX
c60sIX NPoLEeccop MOXET nonpo6oBatb yaaiuTL 3TOT c60ii nyTem nepesanycka. ECiv yaanuTb He yAanoch, TO 9T0 03Ha-
yaet. uTo COOli ABNSAETCA NOCTOSHHLIM, U, C/IEA0BATENILHO, CUTHA/I O HEM MOXET BbiTh NEpesaH B CUCTEMY, Kak OMUCaHo
Bbile. Ecm c6oii ucyesaet (To eCTb 3TO 6blN AECTBATE/NILHO KPATKOBPEMEHHbIN C60ii), To paboTa LeHTpasIbHOro npo-
Lleccopa MOXET BbITb MPOAOMKEHA:

2) MexaHn3M 6e30MacHOCTM Ha OCHOBE NPOrpamMMHOro obecneyeHns oT Cay4aliHbIX 0TKa30B annapaTHbIX CPeacTB
(SM2), BbINOMHAKLWMIACA NPU BKIIOYEHUN 3KUTaHUA 4151 NPOBEPKM OTCYTCTBUS CKPbITbIX COG0EB B /IOTMYECKOM MOHUTO-
puHre nocnegosatesibHOCTW NporpammM npotieccopa (SM1);

3) ncnpasneHne 04MHOYHBIX OLIMBOK N 06HapYXXeHne ABOMHbIX OWNOOK KOAOM € 06HapyxeHnem owmnbok (EDC) B
onepaTuBHoI namatu (SM3).

MpumeuyaHne — BgaHHOM NpUMepe MPeArnonaraeTcsi, YTo O KaXKAOM 06HaPY>XEHHOM MOCTOSIHHOM OZHO-
GUTOBOM C60E — JaXe EC/ OH KOPPEKTUPYETCS MexaHM3MoM EDC — nocTynaeT CurHas B nporpamMmMHoe obecneyeHue
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(Hanpumep, ¢ NOMOLLbIO NpepbIBaHuiA) 1 NporpamMMHOe obecneyeHre pearmpyeT COOTBETCTBYIOLLMM 06pa3omM. Ha yposHe
CHCTEMbI YCTaHOB/IEHO TPe6oBaHe 0 HaA/IexalleM UCNOo/b30BaHNK 3TOro CobbITMA (HanpuMep, nepeBecTn B 6esonacHoe
COCTOSIHWE U MHGopMUpPOBaTL BoauTeNs). Mpy NoA03pUTESNbHBIX KPATKOBPEMEHHBIX CO0SX, NCMpaBSeMbIX MeXaHU3MOM
EDC. npoueccop MoxeT nonpo6oBars yAaiuTb 3T C6o1, MOBTOPHO 3anucas B NaMsATb NpasuibHOe 3HaueHne. Ecm c6oit
YCTpaHUTb He YAaoch, F0 3TO 03HAYaeT, YTO OH AB/SETCA MOCTOAHHLIM U. CNefjoBaTE/IbHO, CUTHaUT O HEM MOXET 6biTb
nepefaH B CYCTEMy, Kak OnmcaHo Bbille. Ecnm c6oii ucuesaet (ro ecTb 3TO 6bI feliCTBUTENIbHO KPAaTKOBPEMEHHBIV COOIA),
To paboTa LieHTpasIbHOro npoLeccopa MOXeT 6biTb Npofo/mkeHa. UTo6bl OT/IMUNTL NepemMexatoLecs 1 KpaTkoBpeMeH-
Hble C60M, MOXHO NPUMEHNTL METOZA NoACYeTa Yncaa NcnpaseHuii.

4) MexaHn3M 6e30MacHOCTU Ha OCHOBE NMPOrpaMMHOro 06ecrneyeHns oT CyyaiiHbIX 0TKa30B annapaTHbIX CPecTs
(SM4). BbINOMHSAIOLWMWIACA NPU BKIKOYEHWUN 3a)KMraHWsa 415 NPOBEPKM OTCYTCTBUA CKPbITbIX c60eB B EDC (SM3).

Tabmmua A.5 pasfenieHa Ha Tpu OTAe/bHbIX pacyeTa /151 flyyLlero BOCnpuAaTUS.

Tabnuua A.5 paccmaTpuBaeT BUbl OTKA30B HA YpOBHe nogyacteil. B Tabnuue A.6 nokasaHo, kak MoryT 6b1Tb onpe-
[leNeHbl BUbl OTKa30B HU3KOrO YPOBHSA W. C/IE0BATE/IbHO, KaK MOXET ObITh BbIUUC/IEHO 0bLiee pacnpefesieHne OTKasoB
B COOTBETCTBWM C NOAXOA0M, onucaHHbIM B A.3.9.

Mpumep — Tabnuua A.6 nokasbiBaeT, YTO UHT EHCUBHOCTb OTKa30B OT NOCTOAHHOro c604 B Tpurre-
pe X1 n erocxeme obbeanHernns no BXoAy pasHa 0,01 FIT. Cymmupys Kaxablii 13 3TUX BULOB OT Ka30B HN3KOTO
YPOBHS, MOXHO BblYHNCAUT b UHTEHCUBHOCT b OTKa30B OT NOCTOAHHOro c6os B noruke A/1Y B uenom (0,07
FIT). Cnomowbto TOW Xe npouyeaypbl, NyTeM CYMMUPOBAHUA KaXA0li UHT EHCUBHOCT U OT Ka30oB, CBA3AaHHOW C
noAYacT b, MOXHO BbIYNCANT b MHT EHCUBHOCTb 0T Ka30B (FIT) oT nocTOAHHbIX c60eB B AJTY.

MpumedaHue — «ogHUMasiCb» No a6CTPAKTHOMY AiepeBy OTKA30B (T.e. OT BUAOB OTKA30B HAa HU3KOM YPOBHE
K BUZaM OTKa30B Ha 60/1ee BbICOKOM YPOBHE), MHTEHCUBHOCTU PAa3/INYHbIX BUAOB OTKA30B MOAYACTEN MOTYT GbITb 06b-
€AVHEHbI. YTOObI BbIYMCIUTL MHTEHCUBHOCTL BUAOB OTKA30B 60/1€€ BLICOKOTO YPOBHSI, 0CO6EHHO €CNM 3TN BULbl OTKA30B
60/1EB BbICOKOTO YPOBHS OnpegensitoTcs B 6onee 06LieM Buge.

Mpumep — Ecnu Bufj oTKa3oB 60nee BbICOKOro YPOBHA (Hanpumep, Ha YpOBHE yacTwu) onpepenseTcs
Kak sHenpaBu/bHas KOMaHAa, BbINO/IHAeMas NpoLeccopoM», TO UHTEHCUBHOCTbL 3TOr0 Buja 0 TKasoB MOXeT
6bl Tb KOMGUHaLMENW MHTEHCUBHOCTEN MHOTMX BUAOB OTKA30B HA ypOBHE nogyacTell, Takux Kak NnoCTOsAH-
Hbli 60 B 6N10Ke KOHBeepHOl 06paboT KU, NOCTOSIHHbIW c60i B 6/10Ke perncTpoB M T. A. Takum o6pasom,
ecny UMeK TCA UWHTEHCUBHOCTMWN OTKA30B HW3KOTO YPOBHSA, TO UHTEHCUBHOCTb 0T Ka3oB Gonee BblCOKOTo
YPOBHS MOXeT OblThb BblYMC/IeHA CHU3Y BBepX (NpejnonaraeTcs, YTOo c60M HeE3aBUCUMBbI).

MpumeuvaHne — Cronbubl Tabnumy A.5 1 A.6 MOryT 6bITb COOTHECEHBI C 6/10K-CXEMOI Knaccudmkauum c6oes
1 Knaccamu cb0oeB, BHOCALLWX BKNaf B pacyeTbl, onncaHHble B 7.1.7:

- NHTEHCUBHOCTb 0TKa3oB (FIT) pasHa A;

- KO/IM4ecTBO 6e30nacHbIx C60eB paBHO

- OXBaT BMAa OTKa30B B CNyyae HapylueHus Lenu 6esonacHocTu paseH KpMC R(;

- UHTEHCMBHOCTb OTKa30B OT OCTaTO4YHOIo nan ogNHOYHOro cbos paBHa AS)p nnm XRF B 3aBUCMMOCTY OT TOro, SIB/1A-
eTcA 0TKa3 O4MHOYHbLIM WUIM OCTaTOUHbIM. B npumepe oAnMHOYHbIE 60N HE paccMaTpUBAOTCA, Tak YTo 3Ta MHTEHCUBHOCTb
0oTKa3oB Bcerga pasHa An(-;

- OXBaT BMa O0TKa30B B C/lydae CKpbITbIX OTKa3oB paBHa KRVICMPF, n

- UHTEHCUBHOCTb OTKa30B CKPbITOrO MHOXECTBEHHOro c605 pasHa A"pp.
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Ta6nuua A.6 — MNpuMep KOIMYECTBEHHOIO aHau13a (/151 HU3KOYPOBHEBbLIX OTKA30B)
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A.3.6 MNprmMep aHann3a 3aBUCUMbIX OTKa30B

O6LWpe TpeboBaHUSI 1 PEKOMEHZALMN, CBA3AHHbIE C MAEHTU(VKAUMENA, OLEHKOM U yY4EeTOM 3aBUCKUMbIX OTKa30B,
COOTBETCTBEHHO, onpefesieHbl B NCO 26262-9.

AHann3 3aBMCUMbIX OTKa30B CTPYKTYPUpPOBaH Ha criedytoLive aTanbl:

1) onpefienuTb YacTW, Ha KOTOpble MOryT NOB/UATL 3aBUCUMbIE OTKAa3bl.

MpumevaHus

1 CTpyKTypbl YacTeii, 0 KOTOPbIX B KOHLENLUMU obecrneyeHns 6e30nacHOCTU MUKPOKOHTPOJI/IEPa YTBEPXKAAETCS, YTO
OHW He3aBWCUMbI APYT OT Apyra, MOryT 6bITb YyBCTBUTE/IbHbI K 3aBUCUMOMY OTKa3y.

2 370 onpefeneHne MOXeT ObITb NOAAEPXaHO AeyKTUBHLIM aHasIM30oM Ge3onacHocTy. CobbITUA cunTaloTCs He-
3aBUCUMbIMW. €C/IN aHa/ M3 ABOVHbLIX 1 MHOXECTBEHHbIX OTKa30B AaeT MoJie3Hyo NHHoPMaLMIo 0 YacTAaX YA3BUMbIX A/15
3aBUCUMbIX OTKA30B:

2) onpeAenuTb NCTOYHMKN BO3MOXHbIX 3aBUCHMbIX OTKa30B.

PaccmaTtpmBaloTCA UCTOUHMKM, NEPeYncneHHbIe B JaHHOM NPUIOXKEHUW, a Takke gpyrne npeackasyemble usm-
yeckue 1 Nornveckre NCTOYHMKN 3aBUCHMbIX OTKA30B (06LLEeVNCrOoNb3yeMble SI0TMYeckme YacTu U CUrHasbl), e ToM yucne
pesynbTaTbl, CBA3aHHbIE C COCYLLECTBOBaHNEM (hYHKLMIA ¢ pa3nmuHbiMu YTBA;

3) onpefenuTb MexaHu3m CBA3M Mexay 4acTsMKW, NO3BOSAIOLLMIA BO3HUKHOBEHNE 3aBUCUMbIX OTKA30B;

4) Ka4eCTBEHHO onucaTtb 1 OLEHUTb Mepbl MO NPeAO0TBPALLEHUIO 3aBUCUMbIX OTKA30B:

5) kauecTBeHHO onucaTb U OLEHUTb Mepbl, NCMO/b3yeMble B NPOLECCe MPOEKTUPOBAHNS, N0 OFPaHUYEHNIO BAMS-
HWS, BbI3BAHHOTO OCTaBLUMMWCS 3aBUCUMbIMWU OTKa3amu, Ha Kaxayt CTPYKTYpy yacTeid, KOTopble onpefeneHbl B nepe-
yncnexnmn 1).

MpumeyaHune — KakykazaHo B npumeydaHnu K 7.4.2 NCO 26262-9. aHann3 3aBUCUMbIX OTKA30B BbIMOHAET-
€A KaYeCTBEHHO, MOTOMY YTO HE CYLLECTBYET HUKAKOro O6LLEero n oCTaTOMHO HafEeXHOro MeToAa /18 KONMYECTBEHHOrO
aHasiM3a Taknx OTKa30B.

Kak ykaszaHo B npumevaHun 1 k 7.4.4 NCO 26262-9, oLeHKa 3aBNCMMbIX OTKA30B MOXET ObiTb BbINOMHEHa Npu-
MEHEHVEM COOTBETCTBYIOLLMX Ta6/INL, KOHTPOJIbHBLIX MPOBEPOK, HANPUMEpP C MOMOLLLIO Tab/nL, KOHTPO/bHBLIX NPOBEPOK,
NOJTyYeHHbIX U3 NPAKTUYECKOTO OnbiTa. TabuLbl KOHTPOJIbHBLIX MPOBEPOK 06ECNEUMBAOT aHaIMTUKaM XapakTepHble npu-
Mepbl NepPBONPUYMH 1 haKTOPOB CBA3M 3aBUCUMbIX OTKA30B, Takue Kak: TOT e CaMblil MPOeKT, TOT Xe MpoLecc, Takoii xe
KOMMOHEHT, TOT e UHTepdelic 1 ypoBeHb 61130CTy.

B Tabnmue A.7 nepeyncnenbl o6nactu (cM. 7.4.4 NCO 26262-9). 415 KOTOPbIX BbINOMHAETCA OLEHKa 3aBUCUMbIX OT-
ka30B. B faHHOI Tabnuue Takke AaHbl KpaTkme npumepbl ICTOUYHUKOB M MEXaHU3MOB CBSA3U, KOTOPbIE MOIM 6bl NPUBECTU
K 3aBVCUMbIM OTKasam, C npuMepamu Mep Ux npefoTBpaLleHns nim o6HapyXeHus.

MpumeyaHune — MepeyncneHHble Mepbl ABMSIOTCS ML HEKOTOPLIMU U3 BO3MOXHbIX BapyaHToB. BO3MOXHbI
Zpyrve mepbl Mo NpefoTBpaLLEHNo UM 0GHAPYXXEHUIO 3aBUCKMbIX OTKA30B, HaNpUMeEp, MexaHu3Mbl 6e30MacHOCTW Ha
YPOBHE CUCTEMBI.

Ta6nuua A.7— O6MaCTV OLEHKN 3aBUCUMbIX OTKA30B, UX BO3MOXHbIE NCTOUHUKW U CBSI3aHHbIE C HUMU Mepbl

O6racm 7.4.4 'CO MpyiMepbl BO3MOXHBIX MCTOYHUIOB 1 MEXaH3MOB

26262-9

CnyuaiiHble oTkasbl anna-
paTHbIX CpescTB

Ownbkn paspaboTkm

C6ou npon3BoacTa

OLWMBKN MOHTaXa

CBA3N

dusnueckne AedekTbl MOryT BAUATH Kak Ha
yacTb, TaK Ha ee MexaHuW3M 6e3onacHocTu Ta-
KM 06pa3oM, YTO MOXET MPOU30ITH HapyLLeHWUe
Lenu 6e3onacHocTn

Ownbkn pas3paboTkn MOryT 6biTb MPUYMHON 3a-
BMCMMOrO OTKa3a, Hanpumep, nepekpectHble ro-
Mex, HenpasuibHas peannsauma qyHKLVOHab-
HOCTW. OLUMOKKU crneumndmkaumm, HenpasuibHas
KOHChUrypaums MWUKPOKOHTposiiepa u T.4. (CMm.
Takke A.3.7)

C6ov npou3BoACTBA MOrYT ObiTb NPUUYMHON 3a-
BMCKMOrO 0TKa3a, Hanpumep, c6ou, CBA3aHHbIE C
HEeCOOCHOCTbI0 oTOLLA6/I0HOB

OLWMGBKN MOHT&Xa MOryT 6bITb NPUYNHON 3aBUCK-
MOro OTKasa, Hanpumep, npu yCTaHOBKE MUKPO-
KOHTpO/INIepa Ha NevaTHoli nnare, NOMexu cocep-
HUX yacTeil n 1.4

Mprvepb! Mep

MOXHO YCTpPaHWTb C MOMOLLbIO TaKUX
Mep. Kak (m3nyeckoe pasgesnieHue,
pasHoo6pasune,  NpOV3BOACTBEHHblE
ncnbiTaHna n Ta.

MOXHO YCTpaHUTb C MOMOLLbIO Takux
Mep. Kak onpejeneHue npotecca pas-
paboTku. pasHoobpasue, npasuna npo-
EeKTUPOBaHUSA.  MEXaHU3Mbl  3aluTbl
KOHdburypauum v T.4.

MOXHO YCTPaHWTb C MOMOLLbIO Tuia-
Te/IbHOro TeCTVPOBAHMS NMPOM3BOACTBA
MMWKPOKOHTPO/1/1EPOB

MOXHO yCTpaHWUTb C NMOMOLLbIO 3aBOf-
CKOTO UCMbITaHWsi NeyaTHoli nnatbl, py-
KOBOACTBA MO MOHTaXy U T.4.
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OkoH4aHue Tabnuubl A. 7

O6nactu 7.4.4 NCO
26262-9

OwWnbKM pemoHTa

dakTopbl
cpefpl

oKpyxatoLei

OTkasbl 06LUMX BHYTPEH-
HUX 11 BHELLHUX PECYPCOB

BospeiicTene BCNeA-
CTBME KOHKPETHbIX CUTY-
auuii. Hanpumep W3HOC,
cTapeHve

anMepbl BO3MOXHbIX NICTOYHUKOB U MeXaHU3MOB
cBA3N

OLWmMBKN PEMOHTA MOTyT 6bITb MPUYMHOI 3aBUCUMO-
ro oTkasa, Hanpumep, c6ou B cTonbLe / cTpoke na-
MATU. XpaHsLLEel MHPOPMAaLIMIO O 3anacHbIX YacTsX

TunuyHble (hakTopbl OKpYXatoLLeii cpeapl: Temne-
patypa. 3/1eKTpoOMarH1THbIe NOMEXH, BIaXHOCTb,
MexaHu4Yeckve Harpysku u T.g,

[Ns  MUKPOKOHTPO/IEPOB TUMWUYHBIMA  OGLLMMM
pecypcamy SIBASIKOTCS YCTPOWCTBA CUMHXPOHM3a-
LMK, YCTAHOBKY B UCXOLHOE COCTOSIHUE U MUTaHUS,
BK/tOYas YCTPOICTBA pacnpeseneHnsi nuTaHus

MexaHn3Mbl CTapeHnsi M M3HOCa,
31eKTPOMUTpaLMS U TLL,

Hanpumep,

Mpumepsbl mep

MOXHO YCTPaHWUTb C MOMOLLbI0 3aBOA-
CKMX WCMbITAHWIA, PyKOBOACTBA MO pe-
MOHTY W T. 4.

MOXHO yCTpaHWTb C MOMOLLbIO KBa/IW-
(hMKALMOHHBIX  MUCNbITAHWIA, CcTpecc-
TECTOB. CneuuasnbHbIX AaTYMKOB, pas-
HOOGpa3nsa N T. A.

MOXHO YCTpPaHUTb C MOMOLLbIO Kpyr-
JIOCYTOYHOTO HaG/IIOAEHNS!, BHYTPEHHE-
rO WA BHELWHEro KOHTPONs MUTaHMs,
pacnpeaenexus pasHoobpasus 1 T. 4.

MOXHO YCTpaHWTb C NOMOLLbIO Mpasus
NPOEKTNPOBaHWS, KBA/IMDUKALMOHHBIX
ncnblTaHUiA, pa3Hoo6pasus nyckoHana-
[OYHBIX UCMbITAHWIA U T4,

B HacToswuii MYHKT He BK/KOYEHbI Nornyeckne oTkasbl 06X pecypcoB C BO3MOXHOCTAMU BO3JENCTBMA Ha no-
BefeHne HeCKOJIbKMX yacTeil M MexaHusamoB 6e30MacHoOCTU B MUVKPOKOHTpOsI/iepe. OHM paccmaTtpmusatoTca B npouecce
CTaHAAPTHOro Ka4eCTBEHHOM N KOSIMYEeCTBEHHOIo aHa/In3a.

Mpumep — TUNUUYHBIMY TPpUMEpPaMK, NONAAA W UMU B 3TY KATEroputo, ABASI0 T CA KOHT PONIEp NPsiMOro
foCTyna K namMaTu, KOHT pofifiep NpepbiBaHWii M NOrMkKa TecTUPOBAHUSA/OT NafKK.

A.3.7 Mpumep MeTOA0B UNU Mep AN 06HApPYXeHUa uayM npefoTBpalleHns cucTeMaTuyeckmx OoTKasoB B
npouecce NpPoekTMpPoBaHNA MUKPOKOHTpOsIIepa

O6Lue TpeboBaHUA 1 pEKOMEHAALMN, CBA3AHHbIE C apXMTEKTYPOIi annapaTHbIX CPeACTB U AeTaslbHbIM NPOeKTUPO-
BaHveM. onpegeneHsl B 7.4.1 NICO 26262-5 n 7.4.2 NCO 26262-5. cooTBeTCTBEHHO. Kpome Toro TpeboBaHus, cBA3aHHbIe
C Bepudmkaumeli annapaTtHbIX CPeacTB, npuBeseHsl B 7.4.4 O 26262-5.

MWKPOKOHTpO/INIEp paspaboTaH Ha OCHOBE CTaHAapTU3MPOBAHHOIO npouecca paspaboTku. Mprmepammn obecneye-
HWA foKasaTenbCTBa TOro, YTo A5 NPefoTBPaLLEeHNs cCucTeMaTMyecknx 0TkasoB BO BPEMS pa3paboTKyu MUKPOKOHTPOe-
pa NpUHUMAIOTCA [OCTATOYHbIE MEpPbI, ABNSAIOTCA Cneylolme Asa nogxoma:

a) ucnonb3oBaHue TabnuLpbl KOHTPO/LHLIX NPOBEPOK, TAKOW Kak npeAcTasneHa B Tabnuue A.8, a Takxe

b) NpegocTasneHie 060CHOBaHUA, C UCMO/b30BaHNEM Pe3y/IbTATOB MOJEBbIX JaHHbIX AJ1F aHANTOTUYHBIX U3AENiA,
pa3paboTaHHbIX Ha OCHOBE TOr0 Xe npoLiecca, Kak 1 Lenesoe yCTPOoNCTBO.

Ta6bnuua A.8— Npumep METOAO0B MW Mep A8 06ecneyeHns CoOTBETCTBUA TpeboBaHnam MICO 26262-5 B npoLiecce
paspaboTku MUKPOKOHTpoIepa

TpebosaHum Cragp
NCO 26262-5 MPOEKTVIPOBAHYIS! MeTon 1mepa Uens
7.4.1.6 CsoiictBa Mo- Havano npoek- CTpyKTypupoBaHHOe OnucaHue (PyHKLMOHAIbHOCTM CXEMbI CTPYKTY-

AYNbHOIO  NpoeKkTupoBa-
HuA

TUPOBaHMs onvcaxue 1 opMupo-

BaHue mopynei

PUPOBAHO TakuM 06pa30M, YTO OHO /IETKO YnTa-
eTcsl. TO ecTb (DYHKLMOHAIbHYIO CXEMY MOXHO
WHTYUTMBHO MOHATb HA OCHOBE OnucaHus 6e3
[IONOSHUTE bHBIX YCUINiA

7.4.1.6 CsoiictBa MO- OnuncaHne npoekta Ha OnucaHne yHKUUIA Ha BbICOKOYPOBHEBOM $13bl-

AYNbHOTO NPOEKTMpoBa- HDL Ke onucaHusa annapartHbIX CpeacTB, Hanpumep
HUA VHDL unm Verilog
7.4.4 Bepudmkaums npo- MogenvpoBaHve  Ha ®yHKUMOHa/IbHAA BepudmKaums CXembl, OMu-
eKTa annaparHbIX CpeicTB HDL caHHoi Ha VHDL unu Verilog. mogenupoBaHuem
7.4.4 Bepudprkaums dyHKUMOHaIbHOE  Te-  DyHKUMOHaNbHasA BepudvKaumusa «CHU3Y —
npoekTa annaparHbIx CTMpOBaHNe Ha YPOBHE BBEPX»
cpefcTs mogyneii  (Mcmonb3ys,

Hanpumep. HDL gns vc-

nbiTare/ibHbIX CTEHA0B)
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MpoponxeHne Tabnuubl A.8

Tpeb6oBaHus
NCO 26262 6

7.4.4
npoekTa
cpeacTs

Bepudukauus

7.4.2.4 HapiexHble npuH-
Lnbl NPOEKTNPOBaHNA

7.4.2.4 HapexHble npuH-
Lunbl NPOEKTUPOBaHNSA

744 Bepudmkaums
npoekTa annapaTHbIX
cpeacTs

7.4.2.4 HapexHble npuH-
LMnbl NPOEKTMPOBaHWSA

7.4.4 Bepudmkaumus
npoekta annapartHbIX
cpeacTB
7.4.4 Bepudumkaums
npoekta annapaTtHbIX
cpeacTB
7.4.4 Bepucmkaums
npoekta annapaTtHbIxX
cpefcTs
744 Bepudmkaums
npoekTa annapaTtHbIX
cpeacTs

7.4.1.6 CsoiictTBa MO-
[yNbHOTO  MPOEKTUPOBa-
HUSA

Craaus
npoeKTupoBaHns

Hayvano npoek-

annapartHbIX TuUpoBaHUA

Havano npoek-
TUpOBaHus

CwuHTes

MeTtop / mepa

BbicokoypoBHeBOe
(hYHKLMOHasIbHOE  Te-

CTnpoBaHue
OrpaHvnyeHHoe nc-
nosib3oBaHune acuH-

XPOHHbIX KOHCTPYKLMI

CUHXpOHM3aLUmMa  oc-
HOBHbIX  BXOOOB U
ynpaefieHve MeTacTa-
BGUNBLHOCTbIO

®yHKUMOHaIbHAA n
CTPYKTypHass  ynpas-
nsiemasi OXBaToM Bepu-
dmkaums (C oxsaTtom
Lieneii BepudmkaLmy B
npoLeHTax)

CobntoaeHne pyKo-
BOACTB M0 KOANPOBaHWIO

MpuMeHeHNe CpeacTs
npoBepku Koga

JokymeHTanbHoe
ochopmieHne pesyb-
TaToB MOZEMpOBaHNA
MogenviposaHe  noru-
4eCKO CxeMbl Ha OCHO-
Be Cru1cKa COeAVHEHWiA
L5 NPOBEPKM OrpaHmnye-
HWIA CUHXPOHM3ALWAW W
cTaTuuieckuii aHams 3a-
[epXK1  pacnpocTpaHe-
HusA curHana (STA)

CpaBHeHue  cnucka
coefjHeHwiA noru-
UECKNX 3/IEMEHTOB C
3Ta/IOHHON  MOAENbIO
(chopmanbHbIli TecT Ha
3KBMBAJIEHTHOCTb)

JokymeHTanbHoe
ochopMIeHVe OrpaHu-
UEHWiA. pe3ynbTaToB W
CPeACTB CuHTE3a

FOCT P NCO 26262-10—2014

Llenb

Bepudmkaums MUKPOKOHTposiepa (Bcell cxeMbl)

MpefoTBpaLLeHre TUMUYHBIX NPO6IEM CUHXPO-
HM3aLMW B MpOLECCE CUHTE3a, NpeaoTepalle-
HUE HEeOAHO3HAYHOCTU B NpoOLLecce MOLEeMpo-
BaHWSi W CUHTE3a, CBS3aHHbIX C TPYAHOCTAMM
co3AaBaemMoii MoAesnm, NPoeKTUpPoBaHue TeCTU-
pyemocTy.

3TO He UCK/IYAEeT, YTo AN HEKOTOPbIX TUMOB
CXEeM, TaKUX Kak /1ormka cépoca Uam Ans oUeHb
MasIOMOLLHbIX  MUKPOKOHTPOJ/I/IEPOB,  MOXeT
6bITb MO/MIE3HA ACMHXPOHHAs /10rVKa: B 9TOM
cnyyae, Uefblo ABNAeTCs NPeasioXuTsb AoNos-
HUTE/IbHYIO OCTOPOXHOCTb MpW O6paLLeHun 1
NPOBEPKe 3TUX CXEM

MpepoTBpalLeHe HEOAHO3HAYHOTO NMOBEAEHNS
CXeMbl B pesy/ibTaTe HapyLLeHUs BPeMeH ycTa-
HOBKY 1 MPOMEXYTOUYHOTO XpaHeH!s!

KonnuyecTBeHHas oLeHKa NPUMEHEHHbIX CLieHa-
pueB BepudMkaLmm B NpoLiecce gyHKLMOHab-
HOrO TecTMpoBaHus. Lienesoii ypoBeHb oxBata
onpeseneH n nokasaH

CTporoe cob/tofeHve CTUIIS KOAUPOBaHNS NPU-
BOAWT K CUHTAKCMYECKM W CEMAHTUYECKM KOp-
PEKTHOMY KOAY CXEMbl

ABTOMaTMyYeckasi BepUdMKaLMsi NpaBun  Ko-
avpoBaHua («CTuMb KOAMPOBAHMUSI») WHCTPY-
MEHTa/IbHBIMY CPefiCTBaMM MPOBEPKM Kofa

[okyMeHTa/lbHoe OhopM/IEHNE BCEX AaHHbIX,
HE06X0AMMbIX A4/15 YCMELLHOMO MOAEIMPOBaHMS,
uTO6bI NPOBEPUTL YKA3aHHYIO (OYHKLMIO CXEMbI

Hesasuncumas nposepka fOCTUraeMoro orpaHu-
YeHnA CUHXPOHM3aL M BO BpeMa CUHTE3a

MpoBepka (PYHKUMOHANBHON 3KBUBANEHTHOCTY
CVHTE3VPYEMOTO CRIMCKA COEAVHEHWIi flornye-
CKMX 3/1EMEHTOB

[JokymeHTa/IbHOe 0dhopMIeHNE BCEX CPOPMU-
POBaHHbIX OrPaHNYEHNA, KOTOpbIE HEOBXOAVMbI
N8 ONTUMaNbHOTO CWHTE3a MpW TeHepauumn
OKOHYATE/LHOrO CMucKa COeAuHEHWUA noruue-
CKVX 3/1eMEHTOB
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MpoponxeHne Tabnuubl A.8

Tpe6osaH\s
MCO 26262-5

7.4.1.6 CsoiicTBa
MOZY/NbHOro NPOEKTNPO-
BaHusi

7.4.2.4 HapexHble npuH-
Lynbl NPOeKTUpPOBaHUA

7.4.1.6 CsoiictBA MoO-
[OYNbHOTO  NPOEKTUPOBa-
HWS (TECTUPYEMOCTb)

7.4.1.6 Cs.oiicTBa MoO-
[lyNIbHOTO  MPOEKTNpPOBa-
HUA (TeCTMpyemocTb)

7.4.4 Bepudpukaums
npoekTa annapaTHbIX
cpeacTs

7.4.4 Bepudpmkaums
npoekTa annaparHbIX
cpeacTs

7.4.4 Bepudmkaums
NpoeKTa annaparHbIX
cpeacTs

7.4.4 Bepudpmkauma
npoekTa annaparHbIX
cpeacTs
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Cragys
MPOEKTVPOBaHUA

CuHTe3

BkntoueHvne Te-
cTa v reHepaums
TEcToBOro npu-
Mepa

BkitoueHve Te-
cTa 1 reHepaums
TEecToBOro npu-
Mepa

Pa3meuweHue,
TpaccupoBka,
reHepaums  TO-
nosiornum

Mertog 1vepa

MNpoueaypbl, OCHOBaH-
Hble Ha cueHapum

[JocTatouHblii  3anac
BPEMEHU 47151 TEXHOSO-
TMYECKMX  NPOLLecCoB,
KOTOpble MPUMEHSIOT-
csi MeHee Tpex fieT

TecTtonpurogHoe npo-
ekTupoBaHue (B 3a-
BMCMMOCTW OT oXxBaTa
TecToMm, B %)

[oka3zarenscteso  Te-
CTOBOrO oOxBara npu-
MEHEHWEM  CPeacTB
aBTOMaTU4eckomn re-
Hepauuy  TecTOBOro
npumepa (ATPG). Ha
OCHOBE [0CTUraemoro
TecToBOro oxsara, B %

MopgenupoBsaHve noT-
Yeckoil Cxembl Ha oc-
HOBe crnucka coefuHe-
HWA Npn 3anyLleHHOM
TecTe ANnA NpoBepku
orpaHuyeHuii CUHXpPO-
HU3aLMM WK ctaTude-
CKUIA aHaN3 334ePXKN
pacnpocTpaHeHus cur-
Hana (STA)

CpaBHeHne  norunye-
CKOWi CXeMbl Ha OCHoBe
cnucka  CoeavHeHui
NIOrNYECKNX 3/1IEMEHTOB
npw 3anyLeHHoM Tecte
C 9Ta/IOHHON MOfESbo
(chopmaribHbIA TecT Ha
3KBWBA/IEHTHOCTb)

MogenuposaHve noT-
4eckoli cxeMbl Ha OCHO-
BE Cnu1cKa CoeanHeHui
JIOTUYECKVIX 3/IEMEHTOB
nocne  TPaCCUpPOBKU
[/ IPOBEPKM OrpaHm-
UEeHMIl CUHXPOHM3aLWM
WK CTaTuyeckwii aHa-
NN3 3a8ePXKN pacnpo-
CTpaHeHUsi  curHana
(STA)

AHan13 cetn nuTaHua

Liens

Bocnpon3BoauMOCTb pesy/ibTartoB 1 aBToMaTu-
3auna LUMKNIoB CUHTE3a

O6ecneueHre  yCTOMYMBOCTM  peanmsyemoii
(PYHKUMOHALHOCTI CXEMbI laXe MpU cepbes-
HOI hNyKTyaumu npouecca 1 napaMmeTpoB

M3bexaTb He TecTupyemble WM NI0X0 Te-
CTUpyeMble CTPYKTYpbl, YTOObI AOCTUTHYTb Bbl-
COKMIi TECTOBbI OXBAT 4151 3aBOACKVX MCMbITa-
HWIA UM TEeCTUPOBaHUA B PeX1Me OH-NaviH

OnpefienieHne 0XU4aeMoro TecTOBOro OXBa-
Ta AN CUHTE3MpyeMbIX TEeCTOBbIX MPUMEpOB
(«CkaHupoBaHue nyTu». BIST) B npouecce wuc-
MNbITaHU NpoekTa.

Llenesoii yposBeHb OxBaTa W MOAeNn OTKasa
onpefeneHbl U NpefcTas/ieHbl

HesaBuncrmasn npoBepka A0CTUraeMoro orpaHu-
YeHnsa CUHXPOHM3auun BO BpPeMsA BbINOSIHEHUA
Tecta

MpoBepka (PyHKLMOHaIbHO 3KBUBASIEHTHOCTM
Cnucka COeAVHEHU A NIOTMYeCKNX 3N1EMEHTOB
npy 3anyLieHHOM TecTe

Hesasucumasi npoBepka JOCTUraeMoro orpaHu-
UEHWS1 CUHXPOHU3ALMN BO BPEMS 3aBEpLUEHNS
TpaccMpoBKy

[leMOHCTpaumsi yCTOWYMBOCTM CeTU MUTaHus
1 3thPeKTUBHOCTN MEXAHU3MOB, CBSA3aHHbIX C
6e3onacHOCTbl0. Hanpumep ucnbiTaHne npu
nafZieHNN BHYTPEHHETO CONPOTUB/IEHUS.



OKOHYaHue Tabnuubl A.8

Tpe6oBaHus
NCO 26262 6

7.4.4 Bepudpukaums
npoekTa annaparHbIxX
cpeacTs

7.4.4 Bepudmkaums
npoekTa annaparHbIX
cpeacTs

7.4.4 Bepudmkauus
npoekTa annapaTHbIX
cpefacTs

7.4.5 Tpon3BoACcTBO,
aKcnnyataums, obeny-
XUBaHWEe U BbIBOA U3
aKcnayaTaumm

9.4.2.4 CneuvasibHble
Mepbl

7.4.5 Mpown3BoacTBo,
3Kcnnyataums, obeny-
XUBaHVe W BbIBOA U3
aKcnayaTaumm

3.4.2.4 CneumnanbHble
Mepbl

7.4.5 Tpon3BoaCTBO,
3Kcnyarauus, o6eny-
XVBaHue 1 BbIBOJ, U3
3Kcnayatauum

10 ViHTerpauusa n Tectu-

poBaHue annaparHbIX
cpeacTs

Craaus
npomTupasauna

PasmelleHune,
TpaccupoBska,
reHepaumsa  TO-
nonoruu

CBsi3aHHble C
6e30nacHOCTbI0
cneunasibHble
XapakTepucTu-
Kv npouecca
npoussoacTea
MUKpOCXem

Keanudmkaums
KOMMOHeHTa
annaparHbIx
cpeacTs

MeTtop / mepa

CpaBHeHve  fiormye-
CKOVi CXeMbl Ha OCHOBE
cnucka  CoeavHeHui
NIOTNYECKNX  3/1IEMEH-
TOB MOC/1e TPACCHPOBKY
C 3Ta/IOHHOI MOZesbto
(chopmasibHbIli TECT Ha
3KBVBa/IEHTHOCTb)

MpoBepka npaswun
npoekTuposaHua DRC

MpoBepka  cOOTBET-
CTBWA TOMOSIOTUN CXe-
me (LVS)

OnpepenexHve no-
CTUXUMOTO TEecToBOro
oxsarta 3aBOfCKOro uc-
nbITaHWA

Onpepenexve mep 06-
HapyxeHus U ypane-
HUS1 PaHHUX OTKA30B

Onpepenexdve u Bbl-
nosiHeHne Keasndvika-
LIMOHHBIX  UCMbITaHWIA,
TakMx Kak TecTupo-
BaHMe MPU CHWXEHUU
HanpsxeHus, TeCTMpo-
BaHMe cpoka Cnyxobl
B YC/IOBMSX BbICOKO-
TeMnepaTypHOro  Ha-
rpesa (HTOL), a Takke
hyHKLMOHabHbIE KOH-
TPO/IbHbIE NPUMEPbI

FOCT P NCO 26262-10—2014

Lenb

MpoBepka (PYHKLMOHA/ILHOW 3KBUBAIEHTHOCTYU
CMUCKa COEAMHEHWIA IOTUYECKUX 3/1EMEHTOB
nocne 3aBepLUeHNst TPACCUPOBKM

MpoBepka npaswi NpoLecca NpoeKTUPOBaHNS

HesaBuncumas npoBepka TPaccMpoBKM

OLeHka TECTOBOrO OXBaTa BO BPEMS 3aBOACKMX
UCMbITAHUIA CBSI3aHHbIX C GE30NacHOCTbI0 Xa-
pakTepucTUK MUKPOKOHTPO/I/EPA.

ObecneyeHne HafleXXHOCTU BbINyCKaeMbIX Yu-
noB. B 60MbLUMHCTBE, HO HE B KaXAoM MNpo-
Liecce. LeNI0CTHOCTb OKCUMAHOrO Cos 3arsopa
(GOI) aBnseTcs KMYEBLIM MEXaHW3MOM paH-
Hero oTkasa. [ OTOpPakoBKM paHHUX OTKA30B
n3-3a GOl umeeTcss MHOrO 060CHOBAHHbIX Me-
TOLOB: CTabunusaums M3genvs TPeHUPOBKOM
npy BbICOKO Temnepartype / BbICOKOM Hanps-
»eHun (Bum-In), akcnayataumsa npu 607bLumx
ToKax, 60/bLUME HaNPsHXKeHWS 1 T4. OfHaKo 3Tn
MeTozbl 6ecnonesHsl, ecnvm GOl B npouecce He
BHOCUT OCHOBHOI1 BKN1af, B paHHMEe 0Tkasbl.

[N MUKPOKOHTPO//IEpPa CO BCTPOEHHbIM Cpef-
CTBOM  BbISIB/IEHUSI  CHWKEHWSI  HanpshkeHus
TectupyeTcsi ero  OyHKUMOHaIbHOCTb,  YTOObI
NPOBEPUTb, YTO BbIXOAbI MUKPOKOHTPO/IIepaycTa-
HaB/MBAIOTCA B OrpejeneHHoe coctosiHve (Ha-
npuMep. B UCXOAHOE COCTOSIHWE MPU OCTaHOBKE
paboTbl MUKPOKOHTPO//IEPA) UM YTO O CHIDKEHWN
HanpshkeHusi coobLuaeTcs ApyruM cnocobom (Ha-
npumep. nyTem yBennyeHnst CuHrasna 6esonacHo-
IO COCTOSIHWSY), KOrAa fto60e 13 MUTatoLLMX Hanps-
XEHUIA. KOHTPO/IMPyemoe CPefCTBOM BbiSIB/IEHUS
CHWKEHWSI HaNPsHKEHUS, AOCTUTaeT HIKHel rpa-
HULbI. ONpefeneHHol 418 NpaBu/IbHOV paboTbl.
[insa MuykpokoHdhonnepa 6e3 BCTPOEHHOTO cpef-
CTBa BbISIB/IEHNS CHWKEHWS HanpshKeHus Te-
CTVpyeTca ero (oyHKUMOHa/IbHOCTb, UYTOObI ybe-
[OUTBCA.  yCTaHaBMMBAET /I MUKPOKOHTPO/IEp
CBOW BbIXOfbl B OMpefesieHHoe COocTosiHue (Ha-
npumep, B UCXOAHOE COCTOSIHWE MPU OCTAHOBKE
paboTbl MUKPOKOHTPO//IEPa), KOrAa HanpshkeHve
nMUTaHUA nNagaet OT HOMWUHAILHOTO 3HayYeHus [0
Hyns. B npoTuBHOM cryyae onpefensieTcs npea-
MO/OXEHWE MCMOMb30BaHNSA 1 paccMaTprBatoTCs
BHELLHVE Mepbl
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Bonee Toro, MOXHO paccMOTPETL cieaytolme o6Lme pyKoBOAALLME NPUHLMNDI:

C) AOKYMeHTasIbHoe OhOpM/IeHNe KakAoi MPOEKTHOW AesiTeNbHOCTH, KOMMJIEKTOB MCMbITaHWA U UHCTPYMEHTOB,
1cnonb3yembix ANa PyHKLMOHANIbHOTO MOAENMPOBaHNS 1 Pe3y/bTaToB 3TOr0 MOAENIMPOBaHMS;

d) Bepudhukaums kaxgol AeaTenbHOCTY U ee pe3ynbTaToB, HanpuMep, MoAeIMpoBaHMeM, NPOBEPKOL 3KBUBASIEHT-
HOCTU. BPEMEHHbIM aHa/IM30M WM NPOBEPKOI TEXHONOTMYECKMX OFpaHNYeHNiA;

€) NnpuMeHeHne Mep A4/19 BOCMPOU3BOAMMOCTY U aBTOMaTM3auumn npoLecca peanvsauuy npoekTa (Ha OCHoBe cLe-
Hapus. aBToMaTn3aumm paboTsbl U NocneA0BaTeNbLHOCTM AeACTBUIA NPU peann3al iy NpoekTa).

MpnmevyaHune — IT0 nogpasymeBaeT BO3MOXHOCTb 3aq:)I/IKCI/IPOBaTb BEpPCUN MHCTPYMEHTa/IbHbIX CPeacTs,
4yTobbI B 6y,qyu4eM obecneunTtb BOCNpPOn3BOAMMOCTb B COOTBETCTBUM C NPUHATLIMN TpeGOBaHI/IﬂMVI.

f) ncnonb3oBaHne (MATKMX 1 XECTKUX iAep TpeTbeil CTOPOHbI) NPOBEPEHHbIX MakpO610KOB C COBM0AEHNEM KaKAO0-
ro orpaHUYeHnsa N NOBEAEHNS, ONpefeNieHHbIX NOCTaBLUKOM MakposAep, eC/im 3TO NPaKTUYECKN BO3MOXHO.

A.3.8 Bepudukanma npoekta annapatHbIX CpeAcTB MUKPOKOHTpoOepa

A.3.8.1 O6LMe NONOXKeHUs

CornacHo 7.4.4.1 NCO 26262-5. NpoeKT annapaTHbIX CPefCcTB BEPUMLMPYETCS B COOTBETCTBUM C YKasaHUAMU
pasgena 9 NCO 26262-8 (OueHka HapyLUEHN Len 6e30MacHOCTY M3-3a ClyYaiiHbIX OTKA30B annapaTtHbIX CPeACcTB), Ha
COOTBETCTBME M NOJIHOTY OTHOCUTE/IbHO TPpeboBaHW 6e30MacHOCTY K annapaTHbIM cpeacTBam.

BHeceHve HeucnpaBHOCTeN ABAAETCA NWLWb OAHUM M3 BO3MOXHbIX CMOCO60B BepudivkaLlymn, BO3MOXHbI U Apyrue
noaxoAbl.

Mpumep — Ecnu cywecTBYT COBPEMEHHbIE pPelIeHNs, Takne Kak NTPOTOKO/bl BbICOKOTO YPOBHSA ANSA
3N1eMeHT 0B KOMMYHUKaLUN, TO UCNONb3yeTCsA NMGO aKcnepTHas oueHKa, NM60 NpoBepeHHble paHee pe3y/b-
TaTbl (Hanpumep, nporpamMmHoe o6ecnevyeHne ANA WUHb o6MeHa COOGW EHNAMN aBT OMOGUIbHBIX CUCT EM B
cooTBeTCTBUU C MK 61784).

Bbi60p 1 rnybuHa BepudrKaLmm MoXeT 3aBUCeTb OT CTaAuy aHan3a 1 OT UCMo/b3yeMbIX MexaHn3MoB 6esonac-
HOCTU (BHYTPU MUKPOKOHTPOJI/IEpa UMM Ha YPOBHE CUCTEMBI).

NMpumep — Cneaya npuunHamMm, ynoMsHY T biM B npumepe 1n. A.3.3, B cnyyae u3bbl TOYHOCT M annapaTHbIX
cpeAcTB (Hanpumep, UCNoNb3oBaThb pelleHne Ha 6a3e 4BYXAepHOro npoleccopa, fjgpa KoToporopa6oTrTanT
B peXumMe XecTKOro napanfiennsma), B KOTOPOM BbIXOAbl U3 BYX MAEHT MUYHbIX NPOLECCOPOB CPaBHUBA T CA
annapaTHbIMU CpeiCTBaMN Ha KaX/40M TaKkTO0BOM LUK/Ie), NpPOBEPKY OXxBaTa BUAA OT Ka30B HE HYXXHO BbINO/-
HATb ANA KaXA0ro BHy TPeHHero perncTpa KaXoro npoyeccopa. BMecTo 3T0oro moxeT 6bl Tb Heo6xoauma
6onee feTanbHas NpoBepka MHT epdeiicos npoyeccopa n komnapaTopa.

A.3.8.2 Bepuchukaums, ncnonb3yrowas MogempoBaHue npu BHeceHun cbos

Kak yxe ynomuHanocb B Tabnumue 3 CO 26262-5. mogenmpoBaHue ¢ BHeceHneM c60si BO Bpems cTaanm paspaboT-
KW SBNSIeTCA AONYCTUMbIM METOLOM AN BepudukaLmy NofHOTLI M KOPPEKTHOCTU peann3aumm mexaHusMa 6e3onacHocTu
OTHOCUTENbHO TPeboBaHuii 6e30MacHOCTM annapaTHbIX CPeAcTB.

B yacTHOCTW ANA MUKPOKOHTPONNIEPOB, A1 KOTOPbLIX UCNO/b3YytoLLee BHECEHNE COOS TECTUPOBaHNE HapyLleHus B
pesynbTate eMHNYHOrO COBLITMSI HA YPOBHE annapaTtHbiX CPefCTB Hele1ecoobpasHo nnn faxe HEeBO3MOXHO [/151 HEKO-
TOpbIX BUAOB C60eB. Takum 06pa3oM, 4719 BbINO/IHEHUS LWwara BepudrkaLm BHeceHne cb6os None3Ho npu NCnosb3oBaHnn
pacyeTHbIX Mogeneii (Hanpumep, Npu BHeceHUn cbos Ha ypoBHE CIMCKa COeAUHEHWNIA TOTMYECKUX 31IEMEHTOB).

MpunmevaHunsa

1 MeTof BHeceHnst c60s MOXeET BbITb MCNOMb30BaH Kak B C/lyvae NOCTOAHHbIX (Hanpumep, KOHCTaHTHbIX CO0EB), Tak
1 KpaTKOBPEMEHHbIX (Hanpymep, HapyLleHVs B pe3y/ibTare eAyHNYHOro cobbIThs) c6oeB.

2 Tabnmua D.1 NCO 26262-5 nokasbiBaeT, YTO A/15 HEKOTOPbIX 3/1EMEHTOB NPY OTCYTCTBUM APYTNX NOAXOOALMX
[oka3aTenbCTB HEOOXOAVMO YyUNTbIBATL BUAbI CO0EB NPU MOCTOSAHHOM TOKE (OT/INYHBIE OT KOHCTaHTHBIX «0» 1 «1»), yTo-
6bl METb BO3MOXHOCTb NMPETEHA0BATb Ha BbICOKWI YPOBEHb UX NArHOCTUHECKOrO OXBaTa. TaM Takke OTMEUEHO, YTO He
npegnonaraeTca TpeboBaTb, YTOObI aHaIM3 3TUX BMAOB cH0EB GblN MCUEPNbIBAKOLLMM, Tak Kak U3BECTHO, YTO peann3o-
BaHHbIE [O/HKHBIM 06Pa30M MeTOo/jbl, OCHOBaHHbIE Ha MOAE/IMPOBAHNMN KOHCTaHTHBLIX CO0EB (Hanpumep, TeCTUpoBaHue ¢
WEKpaTHbIM 06HapyxeHnem c6os. cM. [3]—[5]). Takke aBnaoTca athhekTUBHbIM CpeAcTBOM BepuchmkaLmmn Buaos c60eB
MpV NOCTOSIHHOM TOKe.

Mpumepsbl

1 Nogxoaswmum cnoco6om, ynpowarumm sepunkaLnio Bugos c60eB Npu NOCTOAHHOM TOKe, MOXeT
6bl Tb NpejocTaB/eHne fJoKa3daTeNbcTBa TOro, YTo c6omM Tuna spa3pbiB» NN «KOPOTKOE 3aMblkaHuen co-
CTaBNsAT HEe6GONbLW Y YacThb OT BCEX BUAOB C60eB NPU NOCTOAHHOM TOKE, TO €CTb UX 3HAYNT E€/1bHO MEHb-
We. YeM KOHCT aHT HblX «O» nnmn «1» c60eB.

2 Tak KaK ucyepnbliBalwlaa NnoNHOTa He TpebyeTcsa, TO aHanus3 BugoB c60eB NpuW NOCTOSHHOM TOKe
MOXeT 6bl Thb MPUMEHEH K NOAMHOXECTBY NoAg4YyacT el MUKPOKOHT ponnepa, Bbl6GupaeMblx B 3aBUCUMOCT MU OT
BO3MOXHOTO BAANSIHUA HA HUX BUAOB c60eB NpU NOCTOSAHHOM TOKe (Hanpumep, KoMnapaTopbl) UM HA OCHOBEe
CTaTUCTUNKN.
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3 «Peann3oBaHHOe [ONXHBIM 06pa3oMun TecTupoBaHue ¢ N-kpaTHbIM o6HapyxeHnem c605 o3HavyaeT,
4T 0o N pa3nnyHbliX 06HapPyXeHUii O4HOF0 U TOro Xe c60A rapaHTupoBaHbl Habopom WabNoOHOB (T.e. «HaChl-
W eHHoCTbio* wabnoHa). 3HaueHne N MmoxeT 6bIThb B AnanasoHe oT 5 go 10.

4 B obuw,em cnyyae, mexaHm3mbl 6e30nacHOCT M annapaTHbIX CPpeACTB MOFyT 6bl Tb 60nee apheKkTuB-
HbIMU NPU OGHAPYXEHUMN KaX[0ro Buaa c608a NpM NocTOAHHOM TOKe U MOTYT 6bl Thberye sepuduyupoBaHsl ¢
ncnonb3oBaHnem, Hanpumep, nogxofa ¢ N-kpaTHbIM o6HapyxeHunem c6od. C 4pyroii CTOPOHLI, B clyyae Mmexa-
HM3Ma 6e30nacHOCT W, OCHOBAHHOTO Ha NporpamMmMHoM o6ecneyeHun n paboTarwlWero co cnyyaliHblMu oTKasa-
MU annapaTHbIX CPeACT B, MOXeT 0Ka3aThbCA JOCTAaTOYHO TPYAHO C NOMOLW, b0 nogxoaa ¢ N-KkpaTHbIM 06Ha-
pyxeHunem c605 NONYUYNTb BbICOKUIA YPOBEHb YBEPEHHOCT W B aHACbIW eHHOCT U» wabnoHa n3-3a BO3MOXHOTO
N3MEHEeHNA KOHT eKcTa Mexay nocnegylow My BbiINONHEHNAMW TecTa BO BpemMs BbINOMIHEHNA nporpammebl. B
3TOM c/ly4yae MOTyT 6bl Tb NPUMEHEHbl alb T epHaTNBHbIE peweHns (Hanpumep, cMm. [7]).

NMpumeuyaHune — MeTof BHECEHUSI COOSI TAKKE MOXET BbITh UCNOML30BAH [/151 BBEAEeHUS c60eB TUna 3ambl-
KaHVs1 B KOHKPETHbIE MECTa Ha OCHOBE aHasin3a TONoorTMN UK AJ18 NPOBEPKN BANSHWS 3aBUCUMbIX OTKa30B, Takux Kak
BHECeHue C60eB B CXeMbl CUHXPOHM3aLMK 1 copoca.

MeTopg BHeceHus1 c60si B MOAENW NpoeKTa rIoKeT ObITb YCNELIHO NCMNOMb30BaH Npy Bepudmrkauum 6e3onacHbix c6o-
€B 1 pacyeTe MX KOIMYecTBa 1 oxsaTa 3TOro Buja 0Tka3os, Hanpumep, kak nokasaHo BA.3.3 1 A.3.3.2.

Mpumep — Ecnun c60u Bbi3biBAO T W3MepPUMbI 3 heKkT, TO OHU BHOCATCSH U BbISIBAA T CA B TO4YKax
Ha6naeHNsa, B KOTOPbIX OHW XOPOLWO onpeAeneHbl. Kpome TOro, paccmaTpuBaeMblii MeTOA MOXeT 6blThb
MCNONb30BaH NPU BbIYNCIEHUN U BEpU UKALUM 3HAYEHU 0XBAaTa Buja 0 TKA30B, T.e. BbINO/IHAE T CSA BHECEHMUE
c60eB, KOTOpble CNOCO6OHbLI BbI3BATb U3MepPUMbIA 3ach D eKkKT, U UX BbIABNEHNE, ecCAn 3T c6om 6biNn obHapyxe-
Hbl MexaHu3MamMun 6e30MNacHOCTMW B UHTepBane c60eycTolYNBOCTU.

NMpumeyvyaHne — [loBepue BbIYUCEHUIO 1 BEPUMKALIMM NPU BHECEHUN C6OSt NPOMNOPLIMOHAUIBHO KavecTBy
1 MOJIHOTE MCMO/b3YeMOro A/15 3anycka TeCTUPYeMOli CXeMbl WCMbITaTeIbHOTO CTeHAR, KOMYECTBY BHECEHHbIX CO0EB U
YPOBHIO fleTan3auum npeacTaBieHns CXembl.

Mpumep — OnucaHue NOrMYECKUX 31€EMEHT OB HA YPOBHE CNUCKA COEANHEHUNI NOAXOANT A5 BHECEHUS
c60a Npu aHann3e NOCTOAHHbIX C60eB, TakKNX Kak KOHCTaHTHble c60u. [lNA MaKCUMaNbHOIO yBeIMYEHUA CKO-
pPOCT W BbINOMIHEHUS TecTa MOryT 6blTb NoNe3Hbl MeT oAbl FPGA. Takxe A8 KOHCTaHTHbIX C60€B NpueM-
NneMbiM NOAXO/JOM ABNS€T CA aHaNN3 Ha «ypOBHE PETUCT POBbLIX Nepejayn Npu ycnoBUU, 4T O NokasaHa CBA3b C
YPOBHEM TOTUYECKUX CXEM.

A.3.9 HacTpoiika 1 npoBepka aBTOHOMHOTO aHasiM3a MUKPOKOHTpOJIIepa Ha YPpOBHE CUCTEMbI

[N HacTpoiikn 1 BepudmkaLm aBTOHOMHOIO aHasim3a MUKPOKOHTPOJI1epa Ha YPOBHE CUCTEMbI HEOBXOAMMO:

a) noapobHO NpeobpasoBaTb OMUCaHHbIE BUbI OTKA30B MUKPOKOHTPOJ/I/IEPA B ONMCaHNe BUAOB OTKA30B Ha BbICO-
KOM YpOBHe, He0bX0AMMOE /151 aHa/IM3a Ha YPOBHE CUCTEMI.

MpumeyaHnsna

1 3T0 MOXET BbITb BbINOIHEHO C MOMOLLbLIO (BOCXOAALLET0) NPoLiecca «CHU3Yy — BBEPX» (MOKa3aHHOTo Ha PUCYH-
ke A.2), ncnonb3ys meTod, onncaHHbln B A.3.2. A.3.3 n A.3.5. BO3MOXHO naeHTUMLMpoBaTh NOAPO6HbIE ONUCAHNSA BU-
[10B OTKa30B MUKPOKOHTPO/1I/Iepa 1 06beANHUTL UX 10 YPOBHA KOMMNOHEHTOB.

2 HavasibHoe nogpo6Hoe onucaHve no3BosisieT KOIMYECTBEHHO M TEMHO ONWUCaTh pacnpejesieHne oTKa3oB MUKPO-
KOHTpO/11Iepa. Tak Kak B MPOTUBHOM C/lyHaB UCMO/b3YTCA KaueCTBEHHbIE NPEANOIOKEHUS /19 ONUcaHnsa pacnpeaeneHus.

3 Kak onncaHo B A.3.3. HeobxouMas cTeneHb JeTann3aumy MoXeT 3aBuUCceTb OT CTaAuUn aHansa v oT UCrosib3ye-
MbIX MeXaH13MOB 6e30MacHOCTH;

b) OXBaT BMAA OTKA30B, BbIYNC/ISIEMbIN HA YPOBHE YacTW WM NOAYACTU, MOXET ObITb yyylleH Mepamun Ha ypoBHe
npumeHeHnA.

Mpumep — Ha ypoBHe aBTOHOMHOIO MUKPOKOHT po/siiepa 0OXxBaT BWAA OTKaszoB nepudepuithbix ALM
CYNTaeTCA HYNEBbIM, NTOTOMY YT O BHYTPU MUKPOKOHT poaifiepa He peannsy TCcA MeXaHU3Mbl 6€30MacHoCT U
ANA oxBaTa 3TUX c60eB. TeM He MeHee, Ha YypOBHEe NpuMeHeHuni i ALLM BkIlOYEeHa B 3aMKHYTbIi KOHTYp U ee
c6ou 06HapPYXMBaAO T CA NPOBEPKOI COrTacoBaHHOCT U, peaNn30BaHHO NporpaMMHbIM o6ecneyeHmem. B aTom
cnyyae oxBaT BUAa 0T KA30B 3T OW NOAYACT U MOXET OblThb yBeNUYEH 6narogaps MexaHusMmy 6e30nacHocT
Ha ypOBHE NPUMEHEHNS;

C) OXBAT BUAA OTKA30B, BbIUMC/IAEMbIN HA YPOBHE MOAYACTH, MOXET BbITh PACCHMTAH MPU HEKOTOPbIX KOHKPETHbIX
NPeAnoNoXeHNsX («NPeanonoKeHNs NPUMEHEHUAX').

MpumeuyaHue — BITOM C/yyae NpeanoNoKeHNs NPOBEPSIOTCA HA YPOBHE NMPUMEHEHUIA, U eC/IN OHW OKa3bl-
BAlOTCA He AelCTBYIOLMMY, TO MOTYT 6bITb CAENaHbI A4pYTie NPEANOIOKeHs N 0XBaT BUAA OTKA30B NEPECcUUTLIBAETCS Ha
OCHOBE HOBbIX NPEAMNOOXEHWIA.
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ypOBOHb[>ejTOw Harp6aubAB aeiicTeus MONOATT*rodhch ycTpolicTee
YPUMH* WUIMIOHUTLW HwpMmubl bn h o w hilllAA1M umdotoHTpanmpa
YpoBeHb uncTn HBMpeBLWbIMB AWH/II0, CreHeLr pOBEHHbIB LIMY
YpoBeHbropecTu HenpasunbHble a*Mxe, rourotoensuHble »Ary

KouaTLHTLL HBMAM b L MTbIO BRXKHOW ML a

YpoBeHb roocTeiileiirogosct TpUrrepaX ANy

PucyHOK A.2 — MpuMep BOCXOAALLETO NOAX0AA NOJyUYEHUs ONUCAHNS BUAOB OTKA30B HA YPOBHE CUCTEMbI

Mpumep — HaypoBHe aBTOHOMHOIO MUKPOKOHT poaifiepa NOCT OAHHbIN CKPbI T I C60/ NaMATKU cunTa-
eTca obHapyXnBaeMblM, NOTOMY YT O Kof ¢ o6HapyxeHuem owmnbok (EDC) coobuiaeT npoueccopy 0 Kaxgom
ncnpaBneHun OfUHOYHOW owmnbku. MNpegnonaranocb, YTo ANA 06paboT KN AAaHHOTO CO6bITUA AO0/MKHA 6bl Thb
peanusoBaHaynpaBnftuwas nporpaMma. TeM He MeHee, N3 COO6GpaxXeHuUii NpoOM3BOANT €NbHOCT M 3TaynpasBnsa-
o as nporpamMma peanusoBaHa He 6blf1a U, cnejoBaTeENbHO, NpeanofioxXeHne 6onee He gelicTByeT. AnbTep-
HaTuWBHaA Mepa 3akn4yaeTCA BNPOrpaMM1MpPOBaHNN MUKPOKOHT ponnepa Tak, YT o6bl OH O T NpPaBnan NpusHak
(hnar) o Koppekuun oW MNGEKN HENOCPEACTBEHHO BO BHeEWHNUH mup. OxBaT CKPbITOro c60A namMaTu mMoxeT
6bl T b NepecYnTaH.

A.3.10 Mpumep AoOKyMeHTauuum no 6e30nacHOCTU ANA MUKPOKOHTpo/epa, Kak o06Llencnonb3yemoro
anemeHTa 6e3onacHoctn (O3B)

B nyHkTe 9.2.3.6 ykasaHo, 4TO ANA pa3paboTKM MUKPOKOHTposepa, kak O3B. cMcTeMHOMY MHTerpaTopy npego-
CTaBnisieTcst HeobxoAnMMas MHdopMaums o pesynbTatax paboTbl, KOTopas Bk/IOYaeT crneaytoLye AOKyMEeHTbI: npegnona-
raemble TpeboBaHusA, NPeLNoNoXeHNs, CBA3aHHbIE C BHELLUHMM N0 OTHOLEHMI0 K O3B NpoeKkToM, U NPUMEHVMbIE pe3y/b-
TaTbl paboTbl.

Mcxoaa u3 atoro, fOKyMeHTaumsa no 6e3onacHocTn 47189 MUKPOKOHTpoiepa, kak O3B. MOXeT BkIuaTb B cebs
cnepyroLime 4OKYMEHTbI UM NOAMHOXECTBA M3 HMX. Kak yka3aHo B cornalleHum o6 nitepdeiice paspabotku (DIA):

- 060CHOBaHNe 6e30MacHOCTH, CBA3aHHOE C MUKPOKOHTPO1epoM, cM. 6.5.3 NCO 26262-2;

- nnaH obecneyeHns 6e30nacHOCTM A1 MUKPOKOHTpOiepa, cM. 6.5.1 NCO 26262-2 1 5.5 NCO 26262-5;

- Apyrue nnatbl, Kak nokasaHo B ICO 26262-8. B COOTBETCTBYIOLLMX Cly4asix, Takme kak naaH ynpasieHns KoHdu-
rypaupeii. nnaH ynpasieHus U3MEHEHNAMM, N1aH aHaM3a BIMSIHUA 1 3anpoca Ha M3MEeHeHWe, nnaH Bepudukaumm, nnau
ynpasneHusa AoKyMeHTaumen n nnaH keanudukaumm NporpaMMHbIX MHCTPYMEHTasIbHbIX CPEACTB;

- foKasaTeNbCTBa, CBA3aHHbIe C BbIMO/IHEHVEM MPUMEHMMBIX LIAroB NiaHa obecneveHns 6e30nacHoOCTH, Kak no-
ka3aHo B ISO 26262-2;

- cneundrkaumy annapartHbIX CPeAcTB, kak noxasaHo B MICO 26262-5. Hanpumep, cneumdmkaums TpebosBaHuii
K 6e30nacHOCTM annapaTHbIX CPeACTB, cneundurkauus nporpamMmmHo-annaparHoro uHtepdelica (HSI) n cneuudmkaums
npoekTa annapaTtHbIX CPEACTB;

-0TYeTbl, CBA3@HHbIE C BbINOMIHEHVEM MPUMEHUMbIX LIAroB NiaHa Bepudukauum n pyrux nnaHoB, Kak ykasaHo
B VICO 26262-5 n CO 26262-8. HanpumMep, OT4eT N0 Bepuchmkauyum TpebosaHuii 6e30MacHOCTM annapaTHbIX CPeacTs,
oTYeT Mo BepudhmKaLMmn NpoekTa annapaTHbIX CPEACTB U OTYET N0 BepUdMKaLMn U MHTErpaummn annapatHbIX CPeAcTs;

- OTYETHI, CBSI3aHHblE C aHa/IM30M 6e3onacHoCTK, kKak ykasaHo B VICO 26262-5, MCO 26262-8 n NCO 26262-9,
Takue Kak oT4eT Mo aHasM3y 6e30nacHOCTY annapaTtHbIX CPeLCTB, IKCNEPTHbIV 0TYeT 06 3hEKTUBHOCTU apXUTEKTYPbI
MWKPOKOHTpO/I/IEpa No obecneyeHnto TpeboBaHuiA K CriyyaiiHbiM 0Tkasam annapaTtHbIX CPeACTB, SKCNEepPTHbIA OTYeT no
OLleHKe HapylleHus Leny 6e30nacHoCTY 13-3a CyyaliHblX OTKa30B annapaTHbIX CPeACTB U pe3y/bTaTbl aHasim3a 3aBucu-
MbIX OTKa30B.

MpumeuyaHue — B DIAykasaHo, kKakve JOKYMEHTbI MPEAOCTABMSIOTCS U KaKoii ypOBEHb AeTanu3almm npego-
CTaB/ISIETCA K/IMEHTY MUKPOKOHTpO/IEpa.

Kpome TOro, cTouT cobpatb cregytoLLyto MHhopmMaLmio:

- OnMcaH1e XU3HEHHOTO LMKNa B COOTBETCTBUM C HACTOSALLMM CTaHAAPTOM, NOAFOTOB/IEHHOE CNELWaIbHO A1 MU-
KPOKOHTPO/IEPA: CMUCOK COOTBETCTBYIOLLMX PE3Y/IbTaTOB PaboThl (ONMcaHe Tex pe3ynbTaToB paboTbl MO XU3HEHHOMY
LMKy, COOTBETCTBYIOLLIEMY HACTOSAILLEMY CTAHAAPTY, KOTOPbIE NPUMEHUMbI 415 MUKPOKOHTPOSI/IEPA);

- onucaHue 6e30MacHoO apXUTEKTYPbl MUKPOKOHTPO/IEpa C aGCTPaKTHLIM ONMUCAHUEM (YHKLIMOHAbHBIX BO3MOX-
HOCTeli MUKPOKOHTPO/I/Iepa 1 ONCaHUEM MeXaHWU3MOB 6€30NacHOCTY;
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- onucaHue «npeanosioXeHni NpuMeHeHus» (Assumptions of Use) MUKPOKOHTpO/INepa A1 ero Lenesoro Uenosb-
30BaHVAA. B TOM ymnc/ie npeanosioxeHne o 6e30nacHoM COCTOSIHUM MUKPOKOHTPOJ/I1Iepa, NPearnosioXeHns 06 uHTepsase
c60eyCcTONUNBOCTY 1 UHTEPBAJIE BbISB/IEHUS MHOXECTBEHHbIX C60€EB, NPefnoIoKeHNst 0 KOHTEKCTe MUKPOKOHTpO1epa,
BK/1I0YaA BHeLLHWe nHTepdelichl;

- onucaHne KOoHdurypaumm MUKPOKOHTPOJI/Iepa U CBA3aHHble annapaTHble M/Wan nporpamMMHbie npoueypbl rno
ynpas/iEHNIO OTKA30M MOC/Ie ero 06HapyXeHWs;

- onncaHue pesynbTartoB aHa/m3a 6e30MacHOCTU Ha YPOBHE MUKPOKOHTPO/I1Iepa, KOTOPbIE MOME3HbI AN CUCTEM-
HbIX MHTErpaTopoB, Takne Kak onucaHve mogeneii c6oes, Mogeneli 0TKa30B N MHTEHCWBHOCTE OTKa30B, YYMTbIBAEMbIX
npv aHanmse, MeTPUKN apXUTEKTYpbl annapaTHbIX CPeAcTB (METPUKV OAMHOUYHOTO C60S 1 CKPbITOro C6051), BEPOATHOCTHASA
MeTpuKa A1 cryyaiiHbiX 0Tka3oB annapaTHbix cpefcTs (PMHF). oueHka kax ol NpuymnHbl HapyLuenus Lenn 6e3onacHo-
cTn (cMm. 9.4.3 ICO 26262-5). onncaHne NCTOYHVKOB 3aBUCHMbIX OTKA30B, ONKcaHue npegnonaraembix Uan NPUHATBLIX Mep
[NA NpefoTBpaLLEHNst U 06HapYXeHUs 3aBUCUMMbIX OTKa30B, OMUCaHNe «MPeAnosioKEHN A NPUMEHEHUS», Ha KOTOPbIX
OCHOBaH aHasIM3 6e30nacHOCTY (Hanpumep, NPorpaMMHble MeXaHU3Mbl 6e30MacHOCTU, YCTpaHstoLLye cyyaliHble oncasbl
annaparHbIX CPefCTB U T.4.);

- onucaHKe npoLecca oueHKM PyHKLMOHabHOM 6e30NacHOCTU; CICOK Mep NOATBEPXAEHUS 1 ONUCaHNe YPOBHS
He3aBWCKMOCTH; KpaTKoe onucaHvie npoecca npejoTBpalleHnst CUCTeMaTUYeCKX 0TKa30B B MUKPOKOHTPOSIepe.

MpumedaHune — [laHHas AOKYMEHTALUUS MOXKET BbiTb 06beaVHEHa B OAUH AOKYMEHT 134 HasBaHuem «Pyko-
BOZCTBO MO 6€30MacHOCTW» UN «YKa3aHWsi MO NPUMEHeHWo 6e30MacHOCTV» MUKPOKOHTPO/IIepa, Kak 06Lyencnosnb3aye-
MOro 3/1leMeHTa 6e30MacHoOCT.
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Mpunoxexve B
(cnpaBouyHoe)

®opMupoBaHME U NMPUMEHEHNE fepeBa HencnpasHoCTel

B.1 O6wue nonoxexHus

FTA n FMEA — gBa Haubonee pacnpocTpaHeHHbIX MeToAa aHasim3a c60eB M OTKA30B YCTPOMCTBA U 3/IEMEHTOB.
FMEA siBnsieTcst UHAYKTUBHBIM («CHU3Y—BBEPX», CM. PUCYHOK B.1) noaxofom, paccMaTpuBaoLwyM 0TKasbl OTAEbHbIX Ya-
CTel cucTeMbl U BUSHKE 3TUX OTKA30B Ha BClo cuctemy. FTASABNSeTCA AefyKTUBHBIM («CBEPXY—BHU3», CM. PUCYHOK B.2)
NoAX0A0M, HAUYMHAIOLLMM aHa/IM3 C HeXenaTeslbHOro NoBeAeHUs CUCTEMbI U ONpeaenstoLLIM BO3MOXHbIE NPUYUHBI TaKoro
noBeeHus.

PMLLYKMUTLSALLE

TpOYTOHbb>
PMJH«TbI (Q IftnC

KogoHb»
(OKynbDKAY (OMKLL)

pOBb'\TA)?(%IXF (%’ﬂl i)

MpocTosas
HbIBI MM LU
*E»>

PucyHok B.2 — Wnntoctpauus metoga FTA («CBEpXy—BHU3»)

OTn nogxoabl AONOMHAT APYT ApYra, Kak ykazaHo B npuvmMevyaHun Tabnauubl 2 nognyHkta 7.4.3.1 NCO 26262-5:
«YpoBeHb feTanun3aumnm aHasnsa CoM3MepumM ¢ ypoBHeM geTtanmnsaummn npoekra. Oba Metofa, B HEKOTOPbIX CydHasX, Mo-
ryT OCYLLECTB/ISATLCA Ha pa3/IyHbIX YPOBHSX AeTanmsaunm». OBanbl «Cx» Ha pucyHkax B.1 n B.2 npeacraBnsoT coboit
KOMMOHEHTbI 160 TEXHNYECKNX CPeACTB, IMH60 NporpaMMHOro obecnevyeHnst. O6bIYHO A/18 aHaM3a onacHoCTel BMIOTh
0,0 YPOBHSA KOMINOHEHTOB ucnosnb3yetcsa FTA. 3atem ¢ nomolbio FMEA CHU3y BBEPX aHaIM3MPYOTCA OTKa3bl KOMMNOHEH-
TOB. YTOObI YCTAHOBWTb UX BUABI 1 ONPeAeUTb MexaHU3Mbl 6e30MNacHOCTU, 415 YCTPaHEHNS HEUCNIPaBHOCTEN Ha HIDKHEM
YPOBHe fepeBa HeucnpasHocTeN. XKenatensHo usberatb gy6nmpoBaHua paboTbl, KOTOPOE BO3HUKAET Ha nepeceyveHun
mexagy FTA mogenupoBaHuem n FMEA. lns cepuiiHO BbinyckaeMbIx YacTell cuctembl pesynbtarbl FMEA B Mogenwu fepe-
Ba 0TKa30B MPeAnoyYTUTENbHO pacCMaTpUBaTb Kak MHTEHCUBHOCTU 0TKa30B 6a30BbIX COObLITUIA.
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MpumeuyaHune — KakykasaHo B 7.4.2.1 NCO 26262-9, Bknaf, 3aBUCHMbIX OTKA30B OLEHNBAETCA Ka4yeCTBEH-
HO. MOTOMY YTO He CYLLeCTBYeT HMKaKOro 06LLero 1 AocTaTouYHO HaAEXHOro MeTofa 415 KOSIMYeCTBEHHO OLIeHKM Takux
0TKa30B. TakuMm 06pa3oM, KOMNYECTBEHHbI MEeTOf, NPefcTaB/eHHbIli B HACTOSLLEM MPUIOKEHUN, OTHOCUTCS TO/MBbKO K
onpejensieMbIM KO/IMY4ECTBEHHO 3aBUCKHMbIM OTKa3aM, TakuM, Kak nokasaHHbIi Ha prcyHke B.9 Bknag, no obuueli npuinHe
OT MOCTOSIHHOTO c6051 SM1 B ceueHusX AepeBa OTKa30B Kak [/151 KpaTKoBPeMeHHOro 605, Tak U NoCTOSHHOro c60s per-
cTpa RO.

B.2 O6beanHeHne FTA n FMEA

CucTeMbl COCTOAT U3 MHOMMX YacTeli u noguacteit. FTAn FMEA MOryT 6bITb 06beUHEHbI 4151 BbINOSIHEHWSA aHaNn-
3a 6e30MacHOCTV C HEO6XOAMMBIM 6a/TaHCOM NMOJAXO00B CBEPXY BHU3 1 CHU3Y BBEPX. Ha pucyHke B.3 nokasaH BO3MOXHbI
cnocob o6beanHeHns FTAn FMEA. Ha faHHOM pucyHke 6a30Bble CObbITUA NosyyeHbl M3 FMEA fns pasfimyHbiX OTKa30B
(o6o3HaueHHbIXx FMEAA-E B AlaHHOM npuMepe), KOTOPbIi BbIMO/HSAETCA Ha 60/1ee HU3KOM ypoBHe abeTpakuwn (Hanpu-
Mep. Ha YpOBHe Nog4acTu, 4acTu Wan KOMNoHeHTa). B aTom npumepe FMEA B He BnusieT Ha 6a3oBble cobbiTus 11 2. a
FMEA D BnusieT Ha oba.

PucyHok B.3 — O6beanHeHne FTAn FMEA

73



FOCT P NCO 26262-10—2014

B.3 lNpumep aepesa HeucnpasHoOCTeN

B.3.1 O6Lwue NonoxeHus

[na MWKPOKOHTPO/Iepa, ONUCAHHOro B MpUMepe NPUIOXeHUs A. [IOXeT 6bITb NOCTPOEHO AepeBO HemcnpasHO-
cTeld. JaHHbI NpyMep He ABNSEeTCS NpUMepoM MHTerpauum FMEA U FTA. HO IeMOHCTPUPYET NOCTPOEHWE AepeBa Heuc-
npaBHoCTeN.

[lepeBo HencnpaBHOCTEN MOCTPOEHO AN Kaxaoi cTpoku Tabnumubl A.5. npeobpasys ee B BeTBb Aepesa. [onHoe
[epeBo HeucnpaBHOCTEN NpeacTaBneHo Ha pucyHkax B.6— B.21. Mpumep AepeBa HencnpaBHOCTEW 1cnonb3yeTcsa A1s
UACTpauUumn ABYX METOAOB OLEHKM, SBMISIETCA /M OCTATOYHbIA PUCK HapyLUEHWIA Lienn 6e30MacHOCTY JOCTaTOYHO HU3-
KMM. BeposiTHOCTb HapyLueHus Lenm 6e30nacHoCTV OLEeHUBAETCS ANA Kax 4ol BETBM fepeBa HencnpasHocTel. Moatomy
BEPOATHOCTb HapyLLeHWs Lienin 6e30MnacHOCTU Ha BEPXHEM YPOBHE He paccunTbiBaeTCs.

[lepeBo HeucnpasHOCTEN He UCMNONb3YeTCA AN ONpefeneHns AnarHoCTUYeCcKoro oxsara uam MeTpuk 0AMHOYHOTO
1 CKpbITOro cb6oeB. Ecam AnarHocTnyeckunii oxsat onpegenseTcs, Hanpumep ¢ nomoLlblo FMEA. To ero pesynbTarbl MOTyT
6bITb MCNOMNb30BaHbI B ;EPEBE HEUCNPABHOCTEW, NO3TOMY MOXET BbIThb paccuMTaHa BEPOATHOCTb OTKas3a CUCTEMbI B Te-
YyeHune ee cpoka Cryxobl.

Ha puicyHke B.4 npeactasneHbl B 06wweM Buae npumepbl FTA 4nS 04MHOYHOTO, OCTATOYHOrO U ABOWHOrO C60€eB.

C pHCMmrbIBr/1A
CMBMUAWHUN— HWlibw®
rfcMw.r.e.:
XTTTM lOOCW, * U —MyeunP
T- — R A

PucyHok B.4 — lMpumepbl FTA g5t 04MHOYHOTO, OCTATOYHOIO M ABOIAHOTO C60EB

B.3.2 MNpumep co3gaHns BETBU gepeBa HencnpaBHoCTel

B kauecTBe npumMepa noapo6HO ONrcaHo Co3aaHve OAHON BETBUM — BETBY flepeBa HencnpasHocTel ans pernctpa RO.
Ha pucyHke B.9 nokasaHo, 4To nepBble ABe CTPOoku Tabnmubl A.5 06beanHeHbl onepatopom WA, 3To npegnonaraet, yTo no-
CTOSIHHbIE U KPaTKOBPEMEHHbIE OTkasbl pernctpa RO ABAAOTCA HE3aBUCKMbIMY BUAAMY OTKa30B. [MOCKO/bKY MHTEHCUBHOCTYU
KpaTKoBpPeMeHHbIX 0TKa30B 1 ANarHOCTUYECKUiA OXBaT M3BECTHBI, TO KpaTKOBPEMEHHbIe CO0M BK/IKOUEHbI B EPEBO HeNCnpas-
HOCTeli TakuM e 06pa3oM, Kak MOCTOsAHHbIE C60U. ECIM MHTEHCUBHOCTUN OTKA30B M UAarHOCTUYECKWIA OXBAT HE N3BECTHbI, TO
KpaTKoBpeMeHHble cbou MOryT 6bITb 06paboTaHbl OTAE/bHO, Kak onMcaHo B npumeyaHnn 2 k 8.4.7 ICO 26262-5.

MpnmeyaHne — BpaccmarpmBaemMom nNpumMepe nokasaH cnocob 06beAMHEHNA NOCTOAHHBIX Y KPAaTKOBPEMEH-
HbIX c60eB. CornacHo npumeydanuio 2 k 8.4.7 NCO 26262-5 ecnv nokasaHo, YTO KpaTKoBpPeMeHHble CO0U akTyaslbHbl, TO
OHW BKNIOYAOTCA B aHaM3. Tak Kak 415 AaHHOTro npyMepa KpaTkoBpeMeHHble c60M akTyasibHbl U OLLeHUBAIOTCS Konnye-
CTBEHHO. TO OHW BK/IOYEHbI B AE€PEBO HEUCNPABHOCTEW aHaI0rMYHbIM 06pa3oM, Kak U MOCTOSIHHbIE COOoM.

CHauvasia paccmaTtpyBaeTcsl NOCTPOEHWE BETBY A/151 KPaTKOBPEMEHHbIX C60€eB, KOTopasi COCTOMT U3 CObbITUSA, Npef-
CTaB/IAOLLEro KpaTKkOBPEMEHHble CO0M C MHTEHCMBHOCTLIO OTKa3oB, pasHol 0.032005 FIT (3,2005*10 11/ 4 paboTbl),
CoefHEHHOrO Co BX0ofoM onepatopa V. BTopoii BxoA atoro onepatopa /1 ceA3aH ¢ Bbixogom onepatopa W/W. Ha Bxoge
KOTOPOro fjBa COOLITUA: CBA3AHHOE C 0XBATOM OTKa30B JaHHOro BuAa ¢ (DUKCUPOBaHHOI BEPOSTHOCTBLIO 60 % (1 — oxBar
BMAA OTKa30B, CBSI3aHHbIX C HapyLUeHWeM Lienn 6e30nacHoCTu), 1 CBSI3aHHOE C BEPOATHOCTHIO OTKa3a MexaHusma 6e3-
onacHocT SM1 OT cKpbITbix c60eB. CUMBON T Mog 6/10KkOM COBbITUS NPeACcTaBseT 3Ha4YeHne NHTEHCUBHOCTM OTKa30B B
yac. a cumson O npeAcTaBnseT 3HauYeHe BEPOATHOCTM OTkasa JaHHOro 6/10ka UV BETBY B TEYEHNE OXMAAEMOr0 CPoKa
CNyX6bl CUCTEMBI.

MpumMmeuyaHune — CobbiTne C YUKCMPOBAHHON BEPOSITHOCTbIO AOMUHUPYET Haf COGbITUEM, OMUCHIBAEMbIM
BETBbI0, NPEACTaB/SIOLLEl ANAarHOCTUYECKNI OXBAT U CKPLITbIE 0TKa3bl MexaHn3mMa 6e3onacHocTy SM1. Ha npakTuke 3Ha-
UeHUEM AMarHoCTUUECKOrO OXBaTa BMECTE C MHTEHCMBHOCTLIO CKPbITLIX 0TKA30B MexaHu3Ma 6e3onacHocT SM1 (Bbixog,
onepatopa 19 Ha pucyHke B.9) MOXHO NpeHe6peub, ynpollas AepeBo. TeM He MEHee, MeTpUKa CKpbITbIX COOEB OLEHNBA-
€TCs 1 NPOoBePsIeTC Ha COOTBETCTBUE.
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CKpbITbI COOVi MOXET NPUBECTU K HECMOCOBHOCTY CUCTEMbI OBHAPYXMTb KPAaTKOBPEMEHHbIV OTKa3, KOTOPbIA BKIIHO-
YeH B AMarHOCTUYECKWii OXBaT M 0ObIYHO JO/MKEH GbiTb O6HapyxeH. Heo6XxoAMMO OTMETUTb, YTO criedyeT yuuTbiBaTb
NOPsIAOK CriefoBaHNsA KOMOMHALMN CKPbITbIX/MEPBUYHBIX C60eB. Ecn ckpbIThbIli COO MexaHn3Ma 6e30MacHOCTV Npoumc-
XOAWT [0 NepBUYHOro c601, TO NEPBUYHbIN CO0/ He MOXET ObiTb O6HAPYXeH, N yMeHbLUIEHVE ONacHbIX NOCNeCTBUN He
NpoMcxoamT. 3TO NPeACcTaB/IeHo HEOObLLMM 6/10KOM L, yKa3biBatOLLMM, Y4TO 3TO COObITUE AO/HKHO NPOU3ONTH NOCNeHUM
B M0C/1e40BaTE/IbHOCTU C APYruM cobbiTemM oneparopa W

Bnok SM1 nocTpoeH B COOTBETCTBUM C NpeACcTaBeHHbIM B Tabnmue A.5 MexaHn3MoM 6e30MacHOCTU U peannsyeT
JIOTUKY OGHapPYXXeHUs 1 TeHepaLmio aBapuiiHbIX CUTHauI0B 151 MOCTOSIHHLIX C60eB. KpaTkoBpemMeHHble c6on He BK/oua-
IOTCS. MOCKOJ/IbKY OHW HEe BbI3bIBAIOT CKPbITble COOM, TaK Kak BEPOSATHOCTb TOTO, YTO OHU MPOUCXOAAT OLHOBPEMEHHO C
NepBMYHLIM CO0EM OYEHb HU3KA W MO3TOMY He yuuTbiBaeTCcs. DTO corsiacyetcsi ¢ npuMedaHunem 2 8.4.7 NCO 26262-5,
B KOTOPOM KpaTKOBPEMEHHble CH0M YUUTLIBAKOTCS TOSLKO /1 METPUKM OAMHOUYHBIX CO0eB. JTornka obHapyXeHus nmeet
3HayYeHne NHTEeHCUBHOCTY OTKa3oB I = 0.0029 FIT.

OTKasbl /TI0TVKN O6HAPYXeHUs fasnee AUarHoCTMPYTCS MexaHn3MoM 6e30nacHoCTM SM2 ¢ 0XBaTOM AuarHOCTUKOM
90 %, coeAMHEHHbIM onepaTopom W ¢ 6/10koM SM1, KOTOpbIN BbIMMCASET BEPOSATHOCTb CKPbITbIX c60eB SM1. MexaHn3m
6e30nacHOCT SM2 BbISIBNSIET CKPbITble 60U @ SM1 1 BbINOMHAETCA NPY KaxkAOM BKIOUEHWM Ktoya 3axkuraHus. Cornac-
HO 9.4.2.3 ICO 26262-5 cpeaHIo NPOAO/HKUTENBHOCTb NOE34KM aBTOMOBMIA MOXHO paccMaTpuBaTb PaBHON f0 OAHOTO
yaca. OguH Yac npegcrasneH 3anncbto lan = 1 nog 6110kom cobbiTnst DL LATENTL. BEpOATHOCTb KOTOPOr0 YMHOXaEeTcs Ha
0.9 (oxBaT 4MarHOCTUKOM CKpbITbIX C60eB SM2 paseH 90%). [lons c60eB reHepaLum aBapuiiHbIX CUTHaI0B, He OXBa4YeHHas
SM2. npeacTaBneHa cTaHAAPTHbIM 3HAYEHNEM MHTEHCUBHOCTM OTKa3oB cobbiTvs ALARM LATENT, ymMHOXeHHbIM Ha 0.1
(10 % = 100 % — oxBarT ANarHOCTUKOW CKPbITbIX C60eB SM2).

BeTBb, Npe/cTaBnsioWLas NoCTosAHHbLIE CO0U CTPOUTCS aHaorMyHbLIM 06pa3oM. MoguepkvBaHue 611oka SM1 Tpey-
rofibHoOl (hOpPMbI yKa3biBaeT Ha TO. UTO 3TO He MPOCTO KOMWs CyLlecTBytoLero 610ka SM1 Ansa BeTBK fepeBa A1a KpaTko-
BPEMeHHbIX C60€eB, 3TO TOT e Buf, 0TKa30B. ITO MOXET 6bITb MOME3HO NMPK aHa/M3e 0TKa30B Mo 06LLel NpuynHe. Hanpu-
Mep. Ha pucyHke B.9 onepatops! M 6n1okoB TRANS RO v PERM RO coaepxar 06LLyto BETBb.

Mpumep B Tabnuue A.5 coaepxut 6e3onacHble coon. Mpn paccMOTpeHun 6e30MmacHbIX CO0EeB, YTOUHAETCA UHTEH-
CMBHOCTb OTKa30B A1 6a30BbIX COObITUIA. Hanpumep, Ans KpaTkoBpeMeHHbIX c6oeB ANTY (cTpoka 10 B Tabnuue A5. 20%
6e3onacHbIx c60eB) 3HaveHne 0.00038 FIT ymHoxaeTcs Ha 0.8 (100% — 20%). B pe3ynbrate umeem 3.8*10'13/y4 * 0.8 =
=3.04 *1013/u.

B.4 BepOﬂTHOCTHbII?I aHaim3 ¢ ncnonb3oBaHnUeM gepeBa 0TKa3oB

TWUNNYHBIMW KOTMYECTBEHHBIMU XapaKTepucTUKamy OTKA30B KOMMOHEHTOB SABNSAIOTCA WHTEHCUBHOCTU WX OTKA30B.
[ns cnoxHoro gepesa OTKa30B C HECKosIbkuMu onepatopamu N v NN, oTaesibHble MHTEHCMBHOCTU OTKA30B He MOryT
6bITb 06BbEAMHEHDI B O6LLYI0 MHTEHCUBHOCTbL OTKA30B CUCTEMbI. Hanpumep, cuctema, coctosiias u3 AByx 6/10k0B, KOTO-
pble coefyHeHbl onepaTopoM /1 1 NMeoT 9KCMOHEHLMa/IbHbIe pacnpeAeneHysi, 415 KOTOPbIX 06e MHTEHCUBHOCTU OTKa30B
X, n A3 oueHb Masibl (06a 3HaueHus X/ oueHb Masbl, rae f npeacTaBnseT coboli BpeMs CayXxobl cUcTeMbl), byaeT UMeTb
NpnBAN3NTENbHYI0 BEPOATHOCTb OTKa3a paBHYHo x1tx2t uam X, X2R

Ecnn 3HaueHne ASIL cucteMbl paBHO D U uefnieBble MHTEHCUMBHOCTU OTKA30B WMCNOMb3YHOTCA U3 Tabnuupl 7
MNCO 26262-5. To BEPOSATHOCTb Lie/1IeBbIX 0TKA30B B Yac cocTas/sieT < 108/u, koTopas OTHOCUTCA K APYroMy BpeMEHHOMY
nepvogy, yem a,X22. OfHUM 13 CNocob0B CMPaBUTLCS C cUTyauueid ABNSETCA YMHOXEHVE LieneBoli BEPOATHOCTM
oTKa3oB B yac 10'8u Ha Bpems cnyx6bl cuctembl 10°84 | n ybeautbest, uto X A f2's 10*8u | nam XjX~ s 10' 8u.
370 TpebyeT AaHHbIX O CPOKE CYXObl CUCTEMBI, KOTOPbIE MOTYT GbITb NOYYEHbI 13 MPOLU/bIX NPOdWAel NCNoIb30BaHNA
UM CUCTEMHbIX Tpe6oBaHWiA. lepeBo HemcnpaBHOCTEW B HACTOSLLEM NPUIOXEHUM BbINI0 CO34aHo, nonaras, 4To NPous-
BOJIbHO BbOPaHHOE 3HauYeHne cpoka Cyx6bl cuctemb! pasHo 5000 u.

Ansa BetBun RO TRANSIENT BepOATHOCTb He BbISIB/IEHVS OTKasa B MepByl0 oyepefp CBA3aHa C HefoCTaTOUYHbIM
oxBaToM guarHoctukoli (Q = 0,6). a He o CKpbITbIMK c60AMM (Q = 2.175*10-9). 3TO TUNMYHO ANS1 BONBLUMHCTBA Npak-
TUYECKUX CUCTEM, Y KOTOPbIX 3HAYEHUE OXBaTa AMarHoCTUKON He paBHO MW He 6113Ko Kk 100 %. [ns Tex cnyyaes, Korga
BEPOSATHOCTU CKPbITbIX CO0EB He3HauuTesbHbI, yAasieHne nx us aHanmsa FTA 3HaunMTenlbHO ynpolaeT aHaiuns. Tem He
MeHee MeTpuKa CKpbITbIX CO0EB AOKYMEHTaNbHO OYOPMASETCA B BUAE OTAEbHOW YacTn 060CcHOBaHMS 6e30nacHOCTU.

CornacHo 9.4.3 NCO 26262-5 BeposiTHOCTb, CBSA3aHHOTO C 6e30MacHOCTbI0 CO0s1 OLLEHMBAETCSA Ha YPOBHE YacTu
annapartHoro cpeactea. Ecnm aToT aHanus ocylecTsaseTcsa ¢ nomowbio FTA, To FTA CTPYKTypupyeTcs Takum o6pasom,
YTOObI OLiEHKa Ha YPOBHE YacTu annapaTHOro cpeAcTsa Morsia 6biTb BbINOSIHEHA.

B gaHHOM npvmepe 3TO nokas3aHo Ha pucyHke B.6. B 9.4.3.5 n 9.4.3.6 NICO 26262-5 TpeboBaHUsi NpuBEAEHbI B
BUEe COOTHOLLEHWI MeXy UHTEHCUBHOCTbIO OTKA30B Klacca YacTeli annapaTHoro CpeAcTea M UX 0XBaToM AWarHoCTu-
Koi. Ecnn oueHka ocylecTBnsieTcs ¢ nomolbio FTA. nonesHo npeobpasoBatb TpeboBaHusA, npeacTaBneHHble B 9.4.3.5 1
9.4.3.6 WNCO 26262-5, B achdhekTBHOE TpeboBaHNe, CBA3AHHOE C MHTEHCUBHOCTLIO OCTATOYHbIX OTKA30B UM OAUHOYHBIX
0TKa30B YacTu annapaTHoro cpefcrtsa. Ecnm, Hanpumep, MHTEHCMBHOCTL OTKA30B kiacca 1 BblbupaeTcs, Kak Lenesoe
3HaueHve YIBA. pasHoe D. geneHHoe Ha 100. a uenesoe 3HaueHve YIMBA, pasHoe D. BblGupaeTcs Tak. Y4TO6Gbl OHO
6b110 < 10"8 To TpeboBaHue 9.4.3.6 ICO 26262-5 MOXeT 6bITb MPEACTaBNEHO Kak armap cpS 10'104’ 1 rpe
"RF.4acmamap. cv AIB/IIETCHA MHTEHCMBHOCTLIO OCTATOYHbIX 0TKA30B YacTy annapaTHoro cpefcrea. Ha pucyHke B.6 nokasa-
HO. YTO BEPOSATHOCTb OTKa3a LIMY. KoTopblii MOXeT MPMBECTM K HapyLUEHWIO Lie/In 6e30MacHOCTM B TEUYEHWE CPOKa CyXObl
5000 u. 6ygeT paBHa 1.040631*10  3T0 NPUBOAUT K COOTBETCTBYIOLLEMY 3HAYEHWIO BEPOATHOCTM, paBHoMy 2.08*10'10
B yac. MockonbKy aTa BenmuvHa 6osblue TpebyeMoil NHTEeHCUBHOCTM OCTATOUHbIX 0Tkas3oB, TO Tpe6oBaHus 9.4.3.6 He
6yAyT BbINOSIHEHDI.
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MpumeHeHune FTA. Kak onmcaHo A5 oueHKM BbinonHeHns 9.4.3.5 nnm 9.4.3.6 NICO 26262-5. AsnseTcs KoHcepBaTuB-
HbIM. MOCKO/IbKY 3DheKTUBHbIE TPEGOBAHUA OTHOCATCA K MUHTEHCUBHOCTW OCTATOYHbIX OTKA308B WM OAUHOYHbIX OTKa30B Ya-
CTU annaparHoro cpefctea. OgHako FTA npefocTaBsieT BePOATHOCTb, BKOUAsA Taloke CLieHapumn € ABOMHbIMW OTKa3amu.

Mockonbky FTA He paccmaTpuBaeT Tpe6oBaHua 9.4.3.11 NCO 26262-5. TO HEO6XOAMM AONOMHUTENbHbIA aHan3 ans
nosyyeHuns JokasaTebCTs, YTO COOTBETCTBYHOLLME TPeboBaHMs, KacatoLLmecs CLieHapueB C iBOMHbIMM OTKa3ami, BbINO/IHEHbI.

Mpu paHXMpoBaHUK KNaccoB MHTEHCUBHOCTEN OTKA30B [TIOKET ObITb MCMOMb30BaH AenunTenb Hke, Yem 100. ecnm
npefocTasnseTcs 060cHOBaHMe. B aTom cryyae fomkHa 6biTb 0becneyeHa NofAepXkka KOPPEKTHOCTU paHXMpoBaHKA
MpY COBMECTHOM PacCMOTPEHUM OANHOYHbIX CO0EB, OCTATOUHbIX CHOEB 1 CeveHni 60/1ee BbICOKOTO YPOBHSI.

B.5 MNpumep gepesa 0Tka3oBs
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PucyHok B.5 — Kpatkoe onvcaHne cumsosnoB FTA
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PucyHok B.6 — BepxHuii ypoBeHb AepeBa HeucrnpasHoCTel
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PucyHok B.7 — BeTBb, npeactasnsiowas CPU. aepeBa HemcnpaBHOCTEN BEPXHErO YPOBHS

(1o (CokparLieHo) CusawsHO) (CoxpalLieHo)

PucyHok B.8 — BeTBb, nNpegcTasnstowas 6,10k pernctpos CPU. gepeBa HeMcnpaBHOCTEW BEPXHETO YPOBHSI
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CcB4 ~1B) p.1B) 044
caoBuNMm IHMANe 1

PucyHok B.9 — BeTBb iepeBa HeucnpaBHocTel Ans peructpa RO
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3a MCKNUYEHNEM 3HaYeHNIi 0xBaTa [MarHoCTVKOI, Ha pUcyHke B.9 NpeAcTaBneHo TUNMMYHOe AEePEeBO OTKA30B, KO-
TOpPOE MOXHO MCMO/Nb30BaThb A/1s1 /II0GOro pervcTpa, NoaToMy KOHKPETHbIE epeBbsi OTKasa Ans peructpoB 1. 2 n 3 He
rnokasaHb!.

tB.11) (CohBAHO) (CokpalLiano)

PucyHok B. 10 — BeTBb, npeactasnstowas LIMY-A/Y gepeBa HeucnpaBHOCTEV BEPXHErO YPOBHS
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PucyHok B. 11 — BeTBsb fiepeBa HeucrnpasHOCTel, npeactasnatoLwas AJ1Y
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3a UCKNoYeHeM 3HaYeHWiH oxsaTta ANarHoCTUKOW 1 MHTeHcuBHocTel FIT Ha pucyHke 8.11 npefcTasBieHo TUMuY-
HOe [lepeBO OTKa30B, KOTOPOE MOXHO UCMO/b30BaTh A/18 6/10ka yMHOXeHNs, 6/10Ka [jeNeHns], ycTpoiicTBa KoHBeliepHoi
06paboTkK, cekBeHcepa, YCTPOCTBa yNpaBieHnsi CTIKOM. YCTPOCcTBa (hOpMMPOBaHMS afpecoB, YCTPOICTB 3arpysku u
XpaHeHVsi, MO3TOMY KOHKPETHble BETBY [iepeBa OTKa30B /15 3TVX YCTPOICTB He MokasaHbl.

(Couyw o) (CousAwyHc} (CewmmuHe)

PucyHok B. 12 — BeTBb fiepeBa HeucrnpaBHOCTeli BEpXHEro YPOoBHsl, NPeACTaB/stoLLas yCTPOCTBO yrpaBieHus

PucyHok B. 13— BeTBb iepeBa HEMCNPABHOCTEN BEPXHETO YPOBHS, NMPeACTaB/soLLas 6/10K 3arpy3ku 1 XpaHeHust
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PucyHok B. 14 — BeTBsb iepeBa HeucnpasHOCTel, NpeAcTassioLas oT1afumk
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PucyHok B. 15— OxBaT CKpbITbIX C60eB MexaHU3MoM 6e3onacHocT SM2
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PucyHok B.16 — BeTBb fjlepeBa HencnpaBHOCTel BEPXHEro ypoBHs, NpeAcTaBsaoLas 3Hepro3asncmyto namaTb
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PucyHok B. 17 — BeTBb ilepeBa HeucnpasHOCTel, NpeAcTaBnsiowas mexaHusm 6e3onacHocTn SM3. BepxHuii ypoBeHb
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PucyHok B.18 — BeTBb AepeBa HencnpaBHOCTENW, NpeAcTaBsiowas KogmpoBLMK mexaHnama EDC
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PucyHok B.19 — BeTBb AepeBa HeucnpaBHOCTeN, npeacTaBnstowas ckpbitble cbon 6utos EDC B O3Y

3a UCK/IOYeHNeM 3HaueHnii oxBaTa AMarHocTUKoM Ha pUcyHke B.19 npeAcTaBneHO TUNWYHOE AepeBO HeMCnpas-
HOCTEIA. KOTOPOE MOXHO WCMOJIb30BaTh A5 AeKodepa MexaHusama EDC. No3TOMY KOHKPETHbIE EPEBbSI HEUCTPABHOCTEN

ana 3TO BETBU HE NoKasaHbl.
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PucyHok B.20 — BeTBb fepeBa HeucnpaBHOCTEN, NpeAcTaBsioLas CKpbiTble CG0U B reHepaTope aBapuiiHbIX CUTHaIoB
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PucyHok B.21 — BeTBb AepeBa HencnpaBHocTeil SM3. npeacTaBnsiowasn oTkasbl, KOTOpble HENOCPEACTBEHHO CNOCO6-
CTBYIOT OMacHOCTU Ha BbICOKOM YpOBHE
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MpunoxeHne A
(cnpaBoyHoe)

CBefleHNsA 0 COOTBETCTBUUN CCbIJTIOYHbIX MeXAYHapoAHbIX CTaH4apTOB
HaunoHanbHbIM cTaHgapTam Poccuiickoii ®epepaymnm

Ta6bnuya JA1

O603HaueHe CCbUTOYHOTO CreneHb O603HaueHe 1 HaIMEHOBAHVE COOTBETCTBYHOLLIETO
MeXayHapOoHOro CTaHaapTa COOTBETCTBUA HaLWIOHANBHOTO CTaHaapTa
NCO 26262-1:2011 - .
NCO 26262-2:2011 -
NCO 26262-3:2011 - .
NCO 26262-4:2011 - .
NCO 26262-5:2011 - *

NCO 26262-7:2011
NCO 26262-8:2011 -
MCO 26262-9:2011 - *

mCOOTBETCTBYIOLMIA HALMOHA/IbHBIN CTaHAAPT OTCYTCTBYET. [l0 ero yTBEpKAEHNs1 peKOMEeHAYeTCs NCMNob30BaTh

nepeBo/, Ha PYCCKUii A3blK AAHHOTO MEXayHapoaHOro cTaHaapTa. Mepesoj AaHHOTO MEeXAyHapOoAHOro CTaHaapTa Ha-
xopuTes B ®eaepanbHOM MHGIOPMALMOHHOM (DOHAE TEXHUYECKUX PErNTAMEHTOB 1 CTaHAAPTOB.

@l
@

@
“
G
:
@

il
(19]

a1

Bubnunorpadusa

IEC 61508 (all parts). Functional safety of electricalletectronic/programmable electronic safety-related systems
Kelly. T. P-. Arguing Safety — A Systematic Approach to Safety Case Management. DPhil Thesis. Department of
Computer Science. University of York. UK. 1998

Enamul Amyeen, M., et al.. "Evaluation of the Quality of N-Detect Scan ATPG Patterns on a Processor'. Proceedings
of the International Test Conference 2004. ITC'04. p.669-678

Bemvare. B.. et al.. "Impact of Multiple-Detect Test Patterns on Product Quality'. Proc. of the International Test
Conference 2003. ITC03. pp. 1031-1040

Patel. J. H.. *Stuck-At Fault: A Fault Model for the Next Millennium?*, Proceedings of the International Test Conference
1998. ITC'98. pp.1166

Siemens AG. 'Failure Rates of Components — Expected Values. General". SN 29500 (2004)

Paschalis. A., and Gizopoulos. D.. Effective Software-Based Self-Test Strategies for On-Line Periodic Testing of
Embedded Processors. IEEE Transactions on Computer-Aided Design of Integrated Circuits and Systems. 24,
1 (Jan.2005). 88-99

IEC/TR 62380:2004. Relability data handbook — Universal model for reliability prediction of electronics components,
PCBs and equipment

The International Technology Roadmap For Semiconductors (ITRS). 2009 Edition

IEC 61709, Electric components — Reliability — Reference conditions for failure rates and stress models for
conversion

IEC 61784 (all parts). Industrial communication networks — Profiles

87



FOCT P NCO 26262-10—2014

YOK 62-783:614.8:331.454:006.354 OKC 43.040.10

KntoueBble cnoBa: yHKUMOHaNbHas 6e30MacHOCTb: XW3HEHHbIA LUK/ CUCTEM; TpaHCNoOpTHble CpeacTBa;
3N1eKTPUYECKMEe KOMMOHEHTbI; 3/1EKTPOHHbIE KOMMOHEHTbI; MporpaMMmnpyemMblie 3/1eKTPOHHbIE KOMMOHEHTbI U
cucTeMbl; 06U me NoHATUSA; 0630p

Pepaktop A.®. KOTUH
TexHuyeckuii pegaktop B.H. Mpycakosa
Koppektop M.C. KabaiuoBa
KomnbtoTepHas Bepctka E.O. AcTalumHa

CpaHo B Ha6op 31.03.2015. MopnucaHo B nevartb 14.09.2015.  ®opmat 60*84Y».  lapHuTypa Apuai.
Yen. ney. n. 10,70.  Yu.-uag. n. 10.05.  Tupax 47 3k3.  3ak. 2964.

M3paHo n oweyaTaHo Bo ®IYM «CTAHAAPTUH®OPMo 123995 MockBa. FpaHaTHblli nep.. 4
w4-w.90slinfo.ru info@ gostinfo.ru


https://meganorm.ru/mega_doc/fire/sn_stroitelnye-normy/sn_stroitelnye-normy_0.html
https://meganorm.ru/mega_doc/fire/opredelenie/19/apellyatsionnoe_opredelenie_stavropolskogo_kraevogo_suda_ot_624.html

