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[TpeancnoBue

Llenu n npuHUMnbl cTaHaapTusauun B Poccunckon @egepaunn yctaHosneHbl $egepanbHblM 3aKOHOM OT
27 nekabps 2002 . Ne 184-03 «O TeXHUYECKOM PErynnpoBaHun», a npasnna npuMeHeHUs1 HaLUMoHarnbHbIX CTaH-
naptos Poccunckon Gegepaunmn — I OCT P 1.0—2004 «CtaHpgaptusauns B Poccuinckon Pegepaun. OCHOBHbIE
NOSIOXKEHUAN

CBepgeHus o cTtaHgapTe

1 11040 OTOBIEH obLwectBoM € orpaHM4eHHOW OTBETCTBEHHOCTLIO « KoprnopaTuBHbIE 3N1EKTPOHHbIE CUCTE-
Mbl» U TeXHUYecKUMM KoMUTeToM no ctaHaapTusaumm TK 10 «[lepcnekTuBHbIE NPON3BOACTBEHHbLIE TEXHOTOMNNA,
MEHEPKMEHT M OLEHKA PUCKOB» Ha OCHOBE CODBCTBEHHOIO ayTEHTUYHOIO NepeBoaa ctaHaapTa, yKasaHHOro B
MyHKTE 4

2 BHECEH YnpasneHuem pa3ssutus, MHPOpMaLMOHHOIO obecnevyeHus 1 akkpeautaunm PegepansHoro
areHTCTBa Nno TEXHUYECKOMY perynmpoBaHuio U MeTPONorin

3 YTBEP>XOEH M BBEOEH B JEMCTBWE MpukasoM ®enepanisHOro areHTCTBa o TEXHUYECKOMY Perys-
poBaHUO U MeTpornori oT 27 aekabps 2007 r. Ne 581-cT

4 Hactodawumn ctaHgapT ngeHTudeH mexxayHapogHomy ctaHgapty MOK 61508-7:2000 «dyHKUMoOHaNneHas
0e30MacHOCTb CUCTEM ANEKTPUYECKNX, SMTEKTPOHHBIX, MPOrpaMMNPYEMbIX ANEKTPOHHLIX, CBA3aHHbIX ¢ be3onac-
HoCTbIO. YacTb 7. AHanus metoaos U cpeacte» (IEC 61508-7:2000 «Functional safety of electrical/electronic/
programmable electronic safety-related systems — Part 7: Overview of technigues and measures»).

HanumeHoBaHMe HacTosLWero ctaHgapta MU3aMeHeHO OTHOCUTENBHO HaUMMEHOBaHUA YKa3aHHOro MexXxayHapoa-
Horo ctaHaapTa anga npuseaeHus B cootesetctene cFOCT P 1.5—2004 (noapasaen 3.5).

[1py NpUMeHeHU HacToALEro cTaHaapTa pekoMeHayeTca UCNo1b30BaTb BMECTO CChINTOYHbIX MeXXayHa-
POAHbIX CTaHOAPTOB COOTBETCTBYIOLLME UM HaLMOHalnbHbIE CTaHAAapThl, CBeAeHUd 0 KOTOPLIX NpuBedeHbl B 40-
MONHUTENBHOM NpUNoXeHun C

5 BBEAEH BINEPBbIE

VIHgbopmMauust ob UMEeHEeHUSIX K HacmoswieMy crmaHoapmy rybriukyemcsi 8 exke200H0 u3dasaeMoM UH-
opMalUOHHOM yKa3amerse «HauuoHarbHble cmaHoapmbi», @ mekcm UaMeHeHUU U ronpasoK — 8 eXXeMeCAYHO
L30asaeMbiX UHQQOpMaUUOHHBIX yKalamersix «HauuoHarbHble cmaHoapmebly. B criyvae nepecmompa (3aMeHbl)
Uriu omMeHb! Hacmosiueao cmaHoapma coomeememayrouiee yeeoomMmrieHue byoem onybriukosaHo 8 exxeMe-
CSYHO u30asaeMoM UHQOopMaUyUOHHOM yKkalamerne «HauyuoHarnbHble cmaHoapmbi». Coomaemcemeayroulas UH-
coopmMauus, yaedoMreHue U mekcmael pa3mMellaromes makxe 8 UHopMaUuUOHHOU cucmeme obue20 rnofb308a-
HUS1 — Ha ogouyuarnbHoM caume PedeparsibHo20 a2zeHmcemeaa rno mexHuU4ecKoMy peayrnupoeaHuio U Memposioauu
8 cemu MIHmepHem

© CraHgapTtuHdopm, 2008

Hactoawun CTaHOdaPT HE MOXET ObITb NOSTHOCTLIO U YaCTUYHO BOCMNPpOHU3BEAEH, TUPaXNPOBaH U PpacClpo-
CTpaHEH B Ka4eCTBE OCbI/ILI,I/IaJ'II::HOFO N30aHNA bes Pa3pelleHnd Cbeﬂ,epaanoro dlEHTCTBa N0 TEXHUNHECKOMY
peryJimpoeaHnio 1 METPOJIONA
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BBeaoeHue

CUCTEMBI, COCTOALLNE N3 BNTEKTPUYECKUX U/UNN SNMEKTPOHHBLIX KOMMOHEHTOB, B TEYEHNE MHOIMUX NET UC-
MONb3YITCS ANS BbINONMHEHUS PYHKLMIA 6e30NacHOCTM B BONbLUMHCTBE obrnacten npumMeHeHusi. KoMneloTepHble
CUCTEMbI [0DbIMHO Ha3bIBaAEMbIE MPOrpamMMmnMpyeMbIiMn ANEKTPOHHBIMKU cucTeMammn (PES)], ncnonbayemble Bo BCEX
obnacTax npuMeHeHna AN BbINOMHEHUS 3a4a4, HE CBA3aHHbIX ¢ 6€30MacHOCTLI0, BO BCE BO3pacTaloLmMx MacLl-
Tabax MCNonb3yTCs ANs peleHunst 3aaad obecneveHus 6esonacHocTu. Ans adpdpekTuBHOU 1 6€30NacCHON IKC-
nyatauum TEXHOMNOMMIA, OCHOBAHHbIX Ha UCMOSIb30BAHUN KOMMBIOTEPHLIX CUCTEM, BaXKHO, YTODbLI LA, OTBET-
CTBEHHbIE 3a NPUHATUE PeLUEHNNA, UMENN B CBOEM PacnopsKeHUN NpakTUYECKEe PYKOBOACTBA NO BONpocam
besonacHocTW.

HacTosilwmn ctaHaapT yecTaHaBnMBaeT o0 MIA Noaxo K Bornpocam obecneveHnst 6e3onacHOCTU BCETO XKN3-
HEHHOrO LIMKINa CUCTEM, COCTOSALLMX U3 3MNEKTPUYECKUX U/MNN SNEKTPOHHBLIX U/UIMIA NporpaMmMnUpyemMblX aneKTpoH-
HbIX KOMMOHEHTOB [aNeKTpU4eCcKNX/ SNeEKTPOHHLIX/ NporpaMmmMuUpyemMbixX snekTpoHHbIX cuctem (E/E/PES)], nc-
10Nb3YEMbIX A5 BbINOMHEHUA PYHKLUMIA BE30MacHOCTU. DTOT YHUPULIMPOBaHHLIWA Noaxod ObIn NPUHAT ANd pas-
paboTKN paLMoOHaNLHOW U NocneaoBaTenNbHOU TEXHUYECKOW KOHLUEML UM AN BCEX SNTIEKTPUYECKNX CUCTEM, CBS-
3aHHbIX ¢ 6be3onacHoOCTb. OCHOBHOW LIENbo HACTOALLEro cTaHAapTa ABMAETCsl COAEeNCTBUE pa3paboTKe CTaH-
0apTOB ANSl UX MPUMEHEHUS B pasfiMYHbIX NpeaMeTHbIX obnacTsxX.

OBbbIMHO BEe30NacCHOCTb CUCTEM AOCTUraETCH UCNOSIb30BAHUEM B HUX HECKOSIBKMX CUCTEM 3aLUUTBI, B KOTO-
DbIX MCNOSMb3YIOTCA Pa3nuUyuHble (HanpuMep MexaHn4eckmne, rmapasrmyeckme, NHEBMaTUYECKMNE, MEKTPUYECKUE,
SIEKTPOHHbIE, MPOrpaMMMNPyEMbIE SMEKTPOHHBbIE) TEXHONOMMK. CneaoBarensHo, Nobas ctparternst 6e3onacHOCTU
OOJTDKHA YYUTbIBATb HE TOSTIbKO 9NEMEHTHI, BXOASLME B COCTaB OTAEMNbHbLIX CUCTEM (HAaNnpUMeP AaT4YUKKN, YNpaBs-
NsioLne yCTpoucTea 1 UCMONHUTENBHbIE MEXAaHU3MBbI), HO TaKXKe U NOACUCTEMBI, CBA3AHHbIE C 6€30MaCHOCTLIO,
BXOAsILLME B COCTaB KOMOUHUPOBAHHOW CUCTEMBbI, CBA3AHHOW ¢ 6€30MacHOCTLIO. TakiumM 06pa3oM, XOTS HACTOSA-
LLIMA cTaHAapT B OCHOBHOM pacrpoCTpaHAETCA Ha 3NeKTpUYecKne / aNeKTPoHHbIE / MporpaMMUpyemMble 311EKTPOH-
Hble (E/E/PE) cucTtemMbl, cBA3aHHbIE C DE30NACHOCTLIO, OH MOXKET TaKKe AaTh NpeactaBneHne o6 obLLEN CTPYKTY-
pe, B paMKax KOTOPOW paccMaTpUBaOTCH CUCTEMBI, CBSI3AHHbIE C 6E€30MaCHOCTLIO, OCHOBAHHbIE Ha APYIrUX TEX-
HOMOTNAX.

[Tpn3HaHHbIM PaKTOM SIBMSIETCS CYLLIECTBOBAHMNE OrPOMHOIo pasHoobpasus npumeHeHnn E/E/PES B pas-
NUYHBIX MPEeAMETHbIX 001acTAX, OTNNYaIOLWUXCH Pa3HOW CTENEHBIO COXKHOCTU, ONMACHOCTSIMU U BO3MOXXHbIMU
pUcCKamMu. B KaXkgoM KOHKPETHOM NPUMEHEHUN UCNOTb30BaHUE HEOBXOAUMbIX Mep 6e30nacHOCTN OyaeT 3aBU-
CETb OT MHOIOYUCNEHHBLIX PaKTOPOB, CNELUM@PUYHBIX AN 3TOro KOHKPETHOro NpUMeHeHus. Hactoawuna ctaHaapT,
ABNIASCH 6A30BbIM, NO3BOSIAET POPMYNUPOBaTEL TakNe Mepb! ANs1 BHOBL pa3pabaTtbiBaeMblX MeEXOYHaPOAHbIX
CTaHOapTOB AN pasnNUYHbIX NpeaMeTHbIX obnacTen.

HacTtodawm ctaHaapT:

- pacCMaTpPUBaET BCE COOTBETCTBYIOLLME 3TaMbl XKU3HEHHOO LUMKIa CUCTEM BE30MacHOCTU B LIEMNOM, a TaKKe
noacuctem E/E/PES n nporpammHoro obecneveHuns (HadmHasi ¢ UCXoaHoOM KOHLLENLLUK, BKOYas NPOEKTUPOBa-
HMe, pa3paboTKy, aKkcnnyartauuio, TEXHUYECKoe OBCnyKMBaHUE 1 BbIBOA M3 3KCNyaTauun), B XoAe KOTOPbIX
E/E/PES ncnonsayotcs Ans sbinonHeHUst dyHKUMA 6e30nacHOCTH;

- pa3paboTaH ¢ y4eTOM ObICTPOro pasBUTUA TEXHOMNOMNIN, Er0 CTPYKTYPA SIBMISIETCHA AOCTAaTOYMHO YCTOUYNBOW
1 MOMNHOW ANA YAOBNETBOPEHUS NOTPEDOHOCTEN Pa3paboToK, KOTOPbIE MOTYT NOABUTLCH B OyAYLLEM;

- AenaeT BO3MOXHON pa3paboTKy cTaHAapToB 0b1acTer NPUMEHEHUS, B KOTOPbIX MCNOSb3YIOTCSI CUCTEMb
E/E/PES; pa3paboTka cTaHOapToB AN obnacten NnpuMeHeHuns B pamMkax obLLen CTPYKTYPbI, BBOOAUMOW HACTOSI-
LLIMM CTaHOapPTOM, A0ITKHA NPUBOAUTL K 60Nee BbICOKOMY YPOBHIO COrMacoBaHHOCTU (HaNpUMeEpP OCHOBHBLIE NPUH-
LnNbl, TEPMUHONOMNA U T.M.) KaK AN OTAENbHbIX 06n1acTe NPUMEHEHUS, TaK U A1 UX COBOKYMNHOCTW, 3TO AaeT
npenmMyLLecTBa Kak a4nsa 6e3o0nacHOCTU, Tak U B cpepe 3KOHOMUKU;

- NpeaocTaBgAeT MeTo pa3paboTkm cneumndukaunim ang TpebosaHnin 6e3onacHOCTU, HEOBXoANMbIX A
OOCTUXKeHUA Tpebyemoin pyHKUMoHaneHon 6esonacHocTn E/E/PE cuctem, cBa3aHHbIX ¢ 6e30MacHOCTLIO;

- ICMONb3YET YPOBHU NMNOMNHOTLI 6€30NacHOCTU ANSA 3aAaHUA NNaHUPYEMOro YPOBHS NOSTHOTLI 6e30MacHOCTU
hyHKLNIN, KOTOPbIE O0MKHbI ObITh peanniosaHbl E/E/PE cuctemamu, cesaszaHHbIMM € 6€30NaCHOCTHLIO;

- UCTMIONb3YET ANs onpeaeneHns ypoBHEN NOMHOTLI 6e30MacHOCTU MNoaxod, OCHOBaHHbIW HA OLEHKE PUCKOB;

- YCTaHaBIMBAET KONMUYECTBEHHbIE 3Ha4YeHUA oTKa3oB E/E/PE cuctem, cBasaHHbIX ¢ 6€30NacHOCTLIO, KOTO-
pble CBSI3aHbl C YPOBHAMU NOSTHOTLI 6E€30MaCHOCTU;

- YCTaHaBMUBAaET HMXXHUN Npeden NnaHupyemMblX 3Ha4eHUN OTKa30B B PEXUME OMNMacHbIX OTKa30B, KOTOPbIN
MOXKeT ObITb 3agaH ang otaensHon E/E/PE cuctembl, cBaszaHHOU ¢ be3onacHocThio; Ang E/E/PE cuctem, cBS-
3aHHbIX C ©6€30NacHOCTbIO PabOoTAOLLMX:

AV
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- B pexXMMme C HU3KOW MHTEHCUBHOCTLIO 3allpoCcoB HXKHUIA npeaesi aJjid BbiNnoJIHEHINA I'IJ'IaHMp}/EMOIZ CbYH KUWiA
MO 3allpPOCy YCTaHaBJIINBalOT Ha CpEﬂ,HEPI BEPOATHOCTI OTKa30B1 0_5;

- B peXnMe C BbICOKOWU MUHTEHCUBHOCTbIO 3allpoCcoB HUXKHUIA npenes1 yCraHabBJIMBaAKOT Ha BEPOATHOCTI OllacC-
HbIX 0TKa3oB 10— B yac.

[Tpunmeyanwmne—KoHkpeTHas E/E/PE cuctema, cBsaizanHHasa ¢ 6e3o0nacHoOCTbO, HE 06s3aTenbHO NpeanonaraeT
OAHOKaHaIbHYIO apXUTEKTYPY;

- MPUMEHSET LUMPOKNIA HaBOoP NPUHLKXMNOB, METOAOB U Mep AN AOCTUKeHU YHKLNOHanNLHOM 6e3onacHoc-
T E/E/PE cucTemMm, cBa3aHHbIX ¢ 65e30MacHOCTBIO, HO HE UCMOSb3YEeT KOHLeNLUUio be3aBapnnHOCTU, KOTopasa MO-
XXeT UMETb BaXKHOE 3Ha4YeHWE B criydae, eCni BUabl OTKA30B XOPOLLIO onpeaeneHbl, a YypoBeHb CITIOKHOCTU ABIIS-
eTCA OTHOCUTENBHO HEBLICOKUM. KoHLenumusa 6e3aBapuinHOCTM NpU3HaHa HenoaxoaaLwein U3-3a LUMPOKOro guana-
30Ha croxHocTn E/E/PE cuctem, cBa3aHHbIX ¢ 6e30nacHOCTbIO U nognaaarwLwux noa obnacte NPUMEHEHUS
HacTOSALLEero ctaHaapTa.

1* V
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HAUUWOHANBbBHBIN CTAHOAPT POCCUUCKOU PEOEPALUMN

®YHKUUOHAJIBHAA BE3SOINACHOCTb CUCTEM J3JIEKTPUYECKUX, SJIEKTPOHHDbIX,
[MTPOIPAMMUWPYEMbIX 3JIEKTPOHHbIX, CBA3AHHbIX C BE3OINACHOCTDbBIO

HacTtb 7

MeToabl U cpeacTBa

Functional safety of electrical, electronic, programmable electronic safety-related systems.
Part 7. Technigues and measures

NaTta BBeaeHna — 2008—09—01

1 ObnacTb NpUMeHeHUs

1.1 HacTosiwmn ctaHgapT coaep:Kut obLuee onucaHue pasnuyHbiX METOOOB U CpeicTB, obecne4YnsatoLLnx
BbInosiHeHne TpebosaHnii MOK 61508-2 1 MOK 61508-3.

[TpnmeyaHwmne— CcbilIKM AOMKHbI paccMaTpuBaTbCsl Kak 6a30Bble CChINKM HA MeTOdbl U MHCTPYMEHTbI NNBO0
KaK MPUMEPbI, U OHN MOTYT HE OTpaXaTb COBPEMEHHOE COCTOsIHME 0bnacTu.

1.2 CtaHgaptbl MOK 61508-1 — M3OK 61508-4 npeactasnatoT cobon ocHoBononararwme craHaapThl Mo
b6e30nacHOCTU, XOTH 3TOT CTaTyC He NpuMeHsieTcsl B KoHTekcTe E/E/PE cuctem, ceasaHHbIX 6e30nNacHOCTLIO,
MMeLLnX HebonblWy cnoXHocTb (cM. M3OK 61508-4, nyHKT 3.4.4). Kak ocHoBononarawwme craHgapTthl Mo
be30nacHOCTU OHU NpeAHa3Ha4YeHbl 4151 UCNoNb30BaHUA TEXHUYECKUMU KOMUTETaMK NMpn NOAroToOBKeE cTaHaap-
TOB B cooTBeTCcTBUU ¢ MOK Pykosoacteo 104 u ACO/MOBK 51. MexayHapoaHbi ctaHaapT MOK 61508 npeaHas-
Ha4yeH, KpoMe TOro, AN UCNoSf1Ib30BaHUSA B Ka4eCTBE CaMOCTOATENbHOro cTaHaapTa.

B Kpyr 006513aHHOCTEN TEXHUYECKOTO KOMUTETA BXOAUT UCNONbL30BaHWeE, rAe 3TO BO3MOXKHO, OCHOBOMONara-
IOLLIMX CTaHOapTOB NOo 6e30nacHOCTU NPW NOAroToBKe COOCTBEHHbLIX CTaHOapToB. B aToM cny4vae TpeboBaHug,
METOAbI NPOBEPKN U YCINOBUSA NPOBEPKN HACTOSLLIErO OCHOBOMONAararwLero craHaapTta rno 6e3onacHoCTU He
OyayT NPUMEHATLCH, ECIIN 3TO HE YKa3aHO CreLmnansHO, UM OHM DYAYT BKIMHOYATLCS B CTAHAAPThI, MOArOTOBIIEH-
Hbl€ 3TUMU TEXHUYECKUMU KOMUTETaAMM.

[TpumevaHuna

1 ®yHKuMoHanbHas 6e3onacHocTb cuctem E/E/PE, cBA3aHHbIX ¢ 6€30NaCHOCTBIO, MOXET AOCTUraTbCH TOINbKO B
TOM Crnydae, Korga Bce COOTBETCTBYKOWME TPeObOBaAHUA yAOBNETBOPEHLI. [103TOMY BaXHO, YTODObI BCE 3TN TpeboBaHUS
Obinn TWAaTenbHO NPoaHaANU3NPOBAaHbl N HA HUX BbINW AaHbl aAeKBATHbLIE CCbINKM.

2 B CLlLA v KaHapge oo tex nop, noka ctaHgapTbl AN KOHKPETHOro cekrtopa npumeHeHuns ctaHgaptos MOK 61508
(Hanpumep M3K 61511 [18]) He ByayT onybnnkoBaHbl B Ka4ecTBe mMexayHapoaHbix ctaHgaptos CLUA n KaHagbl, cylle-
CTBYIOLWLME TaM HAUMOHAaNbHbIE CTaHAAaPTbl No 6e3onacHoOCTM B 0bpabarbiBaloWmX cekTopax, ocHoBaHHble HA M3K 61508,
MOryT ObITb NpuMeHeHbl BMecTto M3K 61508.

U3pgaHune odpmumanbHoe

2— 9035 1



[OCT P M3K 61508-7—2007

1.3 Obwaga ctpyktypa MOK 61508-1 — MO3OK 61508-7 ¢ ykaszaHnem ponim MOK 61508-7 B gocTukeHUN oyHK-
LinoHanbHoU beaonacHocTu E/E/PE cucteMm, cBsa3aHHbIX ¢ 6e30NacHOCTLI0, NoKasaHa Ha pUcyHKe 1.

TexHun4yeckune
TpeboBaHUSA

M3K 615081

PaspaboTtka obLmnx TpeboBaHnn
Be3onacHocTu (KoHUuenuust, obnacThe
NPUMEHEHUSE, aHanMU3 OnacHbIX
coBLITUA U PUCKOB)

(E/E/PE cuctemsbl, CBA3aAHHbLIE
¢ 6e30NacHOCTLI; CUCTEMBI, CBSI3aHHbIE

MK 61508-5

¢ 630MaCHOCTLI0, OCHOBAaHHBIE loaxone!
J
Ha OPYrUX TEXHOOMUSX, BHELLHME ”2 F;?E:SHOJSG
CPEOCTBa CHIMKEHUsE pucKa. EI'IOJ'IHDTE
Cwm. nogpasgens! 7.1 — 7.5
P ) besonacHoCTU

Ha OCHOBE PUCKOB

pyrue
TpeboBaHUS
Pacnpenenexue TpeboBaHni
besonacHocTu no E/E/PE
cucTeMam, CBA3aHHbIM
c 0e30MacHOCTLIO

(CM. nogpasgen 7.6)

OnpepneneHuns
1 COKpaLLeHus

MOK 61508—7 MOK 615084

Ob630p MeTogoB

= /1 CPEACTE [loKymeHTaLums

Cranus ranns M3K 61508-6 (cM. paznen 5
peanusauuu

E/E/PE cuctem,

peanuiaLmnu
NPOrpaMMHOro
obecneyeHns,
CBA3AHHOIO
¢ Be30nacHOCTBIO

M3OK 61508-3

1 IPUITONKEHUE A)

MOK 615081

PykoBoACTBO

Mo MPUMEHEHUIO
M3K 61508-2
n MIK 61508-3

CBfA33HHbIX C
De30nNacHOCTLK

MOK 615082

YnpasneHune
(PYHKLWUOHANBHOM
H6e30onacHoCTLIo
(CM. paagen 6)

MOK 61508-1

MOK 61508-1

MoHTax, BBOA B SKCMITyartauuko

1 NOATBEPXKOEeHWEe COOTRETCTBUSA
Be30nacHoOCTH
E/E/PE cuctem, cBsaA3aHHbIX
Cc 6230MacHOCTLIO
(cM. noapasnensl 7.13 u 7.14)

M3K 615081

JKCnnyaraumust 1 TEXHU4YECKOE
COTIPOBOXOeHNE, MOOUMMKALUS Y
PEMOHT, BbIBO U3 3KCMMyaTauum

n yTunuaaums
E/E/PE cuctem, cBsai3aHHbLIX
c 6e3onacHoOCTbO
(cM. nogpasgensl 7.15-7.17)

PucyHok 1 — CTpyKTypa HacToAWero ctaHgapra

OueHka
PYHKLMOHaNLHOK
be3onacHoOCTU
(c™m. paagen 8)

MOK 61508-1




[OCT P M3K 61508-7—2007

2 HopMaTuUBHbIE CCbINKMU

B HacTodllemM cTaHOapTe UCNoflb30BaHbl HOPMaTUBHbIE CChINTKU Ha cneaylole CTaHaapThl:

NCO/M3K PykosoacTtso 51:1999 PykoBoaCTBO MO BKITKOYEHUIO B CTaHAAPThl aCNEKTOB, CBA3AHHbIX C 6E30-
MacHOCTLIO

MO3K Pykosoacteso 104:1997 PykoBoOACTBO Mo NOArOTOBKE CTAHAAPTOB, CBA3aHHbIX ¢ 6e30MacHOCTbLIO, U NO
DOMNN KOMUTETOB € PYHKLUAMU OnpeaenieHnst HanpasneHun U paspaboTKn cTaHAapToB B 0b6nactn 6e30nacHOCTU

M3K 61508-1:1998 ®yHKUMOHaNBbHas 6e30MacHOCTb CUCTEM ANEKTPUYECKUX, BNEKTPOHHBIX, NPOrpaMmmMmnpy-
eMbIX 3N1EKTPOHHbIX, CBAI3aHHbIX ¢ be3onacHocThlo. HacTh 1. ObLlmne TpeboBaHUS

M3K 61508-2:2000 ®yHKLUMOHaNBHasA 6e30MacHOCTb CUCTEM SNEKTPUYECKUX, BNEKTPOHHBIX, MPOorpaMmmMmnpy-
eMbIX 3ITEKTPOHHbIX, CBA3aHHbLIX ¢ 6e3onacHocTbIO. HacTb 2. TpeboBaHus K cuctemam

M3K 61508-3:1998 ®dyHKLMOHaNbHasa 6€e30MacHOCTb CUCTEM ANEKTPUYECKUX, BNEKTPOHHBLIX, NPOorpaMmMmnpy-
EMbIX ANEKTPOHHbIX, CBSI3aHHbIX C be3onacHocThIo. HacTb 3. TpeboBaHUs K nporpaMmmHoOMy obecnevyeHuto

M3K 61508-4:1998 ®dyHKUMOHaNbHaa 6e30MNacHOCTbL CUCTEM ANEKTPUYECKUX, ANTEKTPOHHbBIX, MPorpaMmmMnpy-
eMbIX 3N1EKTPOHHbIX, CBA3AHHbLIX ¢ 6e3onacHoCTblo. YacTb 4. TepMuHbl 1 onpeaeneHus

M3K 61508-5:1998 ®yHKLMOHaNbHasd 6e30MacHOCTb CUCTEM ANEKTPUYECKUX, BNEKTPOHHBLIX, NPOrpaMmmMmnpy-
EMbIX 3/TEKTPOHHbIX, CBA3aHHbIX C 6e3onacHOCThI0. HYacTb 5. PekoMeHaaunn no npuMeHeHno METO40B onpee-
NneHns1 ypoBHEN NONHOTLI 6e30MacHOCTA

M3K 61508-6:2000 ®dyHKLMOHaNBbHasA 6e30MacHOCTb CUCTEM SNEKTPUYECKUX, BNEKTPOHHBIX, NPOorpaMmmMmnpy-
EMbIX 3JTIEKTPOHHbIX, CBSI3aHHbIX C be3onacHoCcTbo. HacTb 6. PykoBoacteo no npumeHeHuntio MOK 61508-2:2000 u
MOK 61508-3:1998

IEEE 352:1987 Pykosoacteo IEEE no ocHOBHBIM npuHLMNam aHanmnaa HageXXKHOCTU cUcTeM Be30MacHOCTA
aTOMHbIX SHEPTETUYECKNX CTAHLUIA

3 TepMUHbI U onpeneneHUs

B HacTosleM cTaHaapTe NPUMEHSAT TEPMUHBLI U onpeaeneHnsa no MoK 61508-4.

% 3



[OCT P M3K 61508-7—2007

[MpnoxeHwne A
(cnpaBo4HOe)

AHanus metoaoB U cpeacTB ANA E/E/PES: KOHTpONnb criyvYyanHbIX OTKa3oB obopyaoBaHuUaA
(cM. MOK 61508-2)

A.1 3neKkTpu4veckKkme
[ naBHas Uuenb: YnpaBlneHne oTKkasamun B 3MEKTPOMEXAHNYECKMX KOMMOHEHTAX.
A.1.1 OTKa3bl, 0OOHapyXnBaeMble MOHUTOPUHIOM B PEXUME KOHMANH»

[TpunmeyvaHne— Ccoika HA gaHHbIn meToa/cpeacteo npueBegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabrmmubl A.2, A.3, A.7Tn A.14 —A.19).

Llenb: obHapyxeHne 0TKa3oB nytem KOHTpons nosegeHuns E/E/PE cuctem, cBsi3aHHbIX ¢ B€30NacHOCTbLIO, B MNPO-

Lecce HOPMarnbHOro (B peXxXume OHMavH) PyHKUMOHMPOBaAHNA ynpaBnsemoro obopygosanmsa (aanee — EUC).
OnucaHune: npu onpeaeneHHbIX yCnoBUAX 0TKa3bl MOIyT ObiTb ODHAPYXEHbI C NOMOLLLIO MHPOPMAaLUUN, HANPUMEP
0 noeegeHun Bo Bpemenn EUC. Hanpumep, ecnm kommyTtaTop, KOTOpbIN sABnsaeTca YacTteto E/E/PE cnctem, cBA3aHHbIX C
De30nacHOCTbIO, HOPMAanbHO akTUBM3NpPyeTca co ctopoHsl EUC n ecnu npmn 3TOM KOMMYTATOP HE M3MEHSAET COCTOAHUS
B npeagnonaraemoe Bpems, TO OTKa3 MoxeT bbiTb 0bHapyxeH. ObblvHbIMKM cnocobammn HEBO3MOXHO JTOKANU30BaTb
TAKoOW OTKa3.
A.1.2 MOHUTOPWHI pernenHbIX KOHTAKTOB

[TpunmeyaHNne— Ccboilka HA gaHHbIn meToa/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxerHue A,
Tabnuubl A.2 n A.15).

Llenb: obHapyXeHne OTKa3oB (Hanpumep navku) penenHbliX KOHTAKTOB.

OnucaHwe: akTUBU3UPYEMBIE KOHTAKTHbIE pene (Unn NONMoXUTENbHO YNpaBisieMble KOHTAKTbl B Pefe) CrnpoeKTu-
POBaHbI TaK, YTO UX KOHTAKTbI XXECTKO CBSI3aHbl Mexay cobon. PaccmoTpum aBa nepekniovaemblX KOHTaKTa a u b. Ecnu
HOPMAalnbHO PA3OMKHYTbIN KOHTAKT & OKa3ancsl CrnasiHHbIM (3anunwum), TO HOPMAanbHO 3aMKHYTbIN KOHTAKT b HE MOXET
3aMKHYTbCS1, ecrnn obmoTka pene obectoumBaeTcs. CnegoBaTenbHO, KOHTPOIMb 3aMbIKAHUS HOPManbHO 3aMKHYTOMO KOH-
TakTa b npn obecTtoHeHHON OOMOTKE pene MoXeT BbiTb NCNONb30BaH AN NOATBEPXAEHUS TOro, YTO HOPMAarnbHO Pa3oM-
KHYTbIN KOHTAKT a pa3oMKHYT. OTCyTCTBUE 3aMblKaHUA HOPMAaribHO 3aMKHYTOIO KOHTAaKTa b yka3blBAeT Ha OTKAa3 KOHTaKTa a,
NO3TOMY CXEMA KOHTPONA A0ImKHa obecneunTb HAAEXKHOE OTKITIOYEHUE U 0BecnevYnTb NPOaOIKEHNE OTKITIOHEHUS MPU
nbom ynpasneHnn ob6opyaoBaHNS KOHTAKTOM a.

Nutepartypa:

Zusammenstellung und Bewertung elektromechanischer Sicherheitsschaltungen fur Ver-riegelungseinrichtungen.
F. Kreutzkampft, W. Hertel, Sicherheitstechnisches Informations- und Arbeitsblatt 330212, BIA-Handbuch. 17. Lfg. X/91,
=rich Schmidt Verlag, Bielefeld.

Anlagensicherung mit Mitteln der MSR-Technik. G. Strohrman, Oldenburg, 1983.

A.1.3 Komnapatop

[Tpumedadnwuwe — Ccbilika Ha gaHHbin metoa/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxeHune A,
Tabnuubl A.2, A.3, A4).

Llenb: onepatuBHoe 0OHapyXeHne (He OQHOBPEMEHHOE) OTKA30B B HE3AaBUCMMOM MoAyre obpaboTkm unm B KOM-
napartope.

OnucaHue: curHanbl HE3aBUCUMbIX Moaylien 00paboTKM CPaABHMBAKT LUMKITUMYECKU MU HEMPEPBLIBHO KOMMAPAaTO-
POM annapaTHbIX cpeacTB. Cam koMnapaTop MOXET ObiTb BHELLHE TECTUPYEMbBIM UMM XE MOXET UCMONMb30BaTh CAMO-
KOHTpONUpyemyto texHonornio. ObHapyXMBaemble KOMMNapaTopoMm pasnuymst B NOBEAEHUN MNPOLECCOPOB HE3ABUCUMbIX
Moaynen popmMmupyoT nHdopmauuio ana coodbweHnnm ob oTkasax.

A.1.4 Cxema ronocoBaHus No MaXOPUTaAPHOMY NPUHLUUNY

[TpunmeyaHNne— Ccbilka HA gaHHbin meToa/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabmmubl A.2, AA3nA4).

Llenb: obHapyxeHne n napupoBaHue OTKa30B, MO MEHbLUEN Mepe, B OAHOM U3 TPEX annapaTHbIX KaHamoB.

OnucaHue: Moaynb ronocoBaHUsA, NCMONb3YIOWWMNA MaXXOPUTAPHbIW NPUHUMN (2 n3 3, 3 n3 4 nnu m nu3 n), NCNosb3ay-
eTca ans obHapyXeHus n NapupoBaHns 0TKa3oB. Cama cxema ronocoBaHns MOXET BHELLHE TECTUPOBATLCH UMM Xe OHa
MOXET MUCMOMb30BaTb CAMOKOHTPONMPYIOWNE TEXHOIOMUW.

INutepartypa:

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.

Anlagensicherung mit Mitteln der MSR-Technik. Praxis der Sicherheitstechnik, Vol 1, Dechema, 1988.

Sicherung von Anlagen der Verfahrenstechnik mit Mitteln der Mess-, Steuerungs- und Regelungstechnik. VDI/
VDE Blatt 1 to 5, 1984 to 1988.
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A.1.5 OtcyTcTBMe NnUTaHnNA (OTKNOYEHNE 3HepPrun)

[TpnmeyvaHne— Ccoiika HA gaHHbin metog/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuubl A.2, A9, A 14 n A.15).

Llenb: BbINONMHEHNE PyHKUMKM BE30NaCHOCTU NPU BbIKIKOYEHUN NN OTCYTCTBUX MUTAHUSI.

Onucanne: yHKUMa 6e30nacHOCTU BbINOIHAETCH, €CNN KOHTAaKTbl pene pa3oMKHYTbl U TOK He npoxoanT. Hanpu-
Mep, NMPW UCMonNb3oBaHUM TOPMO30B AN OCTAHOBKM ONACHOro BpalwleHus gBuraTtens TopmMmo3a OTryCcKalTCH 3aMblKalo-
LWLIMMM KOHTaAKTaMn B CUCTEMAaX, CBA3aHHbIX ¢ 6e30MacHOCTbIO, N BKIIOYAOTCA pa3MblKalOWMMMU KOHTAKTaMu B CUCTEMaX,
CBA3aHHbIX C HE&30MacHOCTLIO.

Nutepartypa:

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.

A.2 OnNeKTpPpoOHHKa

[ naBHasa uenb. ynpasrneHue oTkazamMmn B TPAH3UCTOPHbLIX KOMIMOHEHTAX.

A.2.1 TecTtupoBaHne N30bLITOYHbIM 00OpPyAOBaHMEM

[TpnmeyaHNne — Ccbiilka HA gaHHbIn meTog/cpeacTeo npuBegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuubl A.3, A.16, A 17 n A.19).

Llenb: obHapyxeHne 0TKa3oB C UCNOMb30BAHNEM N3DLITOYHBIX annapartHbIX CPeacTB, TO €CTb C UCMONTb30BAHUEM
AONONHUTENBbHBIX annapaTHbIX CPEeaCcTB, He Tpebywmxesa ansa peanmnsaumm OyHKUMKU 00paboTKw.

OnucaHune: n3bbIToYHbIE annapaTHble CPeacTBa MOryT ObITb UCNONB30BaHLI A5 TECTUPOBAHUSI HA COOTBETCTBYIO-
e YacToTe 3agaHHbIX PyHKUMM Be3onacHoCTU. Takon nogxon obbivHO TpebyeTcs Ans peanusaumm NonoOXeHUN MyHkK-
ToBA.1.Tunn A.2.2.
INuTepartypa:
DIN V VDE 0801: Grundsatze far Rechner in Systemen mit Sicherheitsaufgaben (Principles for Computers In
Safety-Related Systems), Beuth-Verlag, Berlin, 1990.

A.2.2 NNpMHUMNbI QMHAMUYECKOro yrnpaBneHus

[TpnmeyaHnune—Ccbinka Ha gaHHbIN meToa/cpeacTteo npueegeHa B MOK 61508-2 (cm. npunoxeHue A, Tabnunuy
A.3).

Llenb: obHapyxeHne cTaTUYeCcKux 0TKa3oB NyTeEM AMHAMUYECKOW 00paboTKM CUrHAroOB.

OnucanHune: NPpUHyanTENbHOE N3MEHEHNE APYIMX CTATUYECKMX CUITHANOB (FEHEPUPYEMBbIX N3BHE UITN BHYTPW) NOMO-
raeT obHapyXuBaTb CTAaTUYECKME OTKA3bl B KOMMNOHEHTAX. ITOT METOA YaCTO aCCOUNUPYETCH C IMEKTPOMEXAHUYECKNMMN
KOMMOHEHTaMM.

Nutepartypa:

—lektronik In der Sicherheitstechnik. H. Jurs, D. Reinert, Sicherheitstechnisches Informations- und Arbeitsblatt
330220, BlIA-Handbuch, Erich-Schmidt Verlag, Bielefeld, 1993.

A.2.3 CTaHAAPTHLIN TECTOBbLIN NOPT AOCTYNAa U apXUTEKTypa rpaHNYHOro CKaHMpPoOBaHUSA

[TpnmeyaHne— Ccoilka HA gaHHbIn meTog/cpeacTteo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuubl A.3, A.16 n A.19).

Llenb: ynpaesneHne n HabnwogeHne 3a Nponcxoasimm Ha KaXXgoM KOHTaKTe uHterpanoHon cxemsl (IC).

OnucaHue: TeCTUpoBaHue rpaHUYHoOro CKaHMpPoOBaHUA npeacrasnsetr cobon mertoq noctpoenust |IC, KoTopbiv NO-
BbllaeT TectupyemocTtb IC, paspewas npobnemy gocTyna K BHYTPEHHMM TOYKAM TECTUPYEMOWN CXeMbl. B TMNMYHOW CKa-
HUPYEMOWN MO rpaHuLam MHTErpanbHON CXeme, cogepxallen BHYTPEHHUE NOrnvYeckue CxXembl, a Takke BXOAHbIE U Bbl-
XogHble bydepbl, mexay BHYTPEHHUMWN NOTMYECKUMU CXEMAMU U BXOAHbIMU/BbIXOAHBIMKM Bydepamn, COeauHEHHbIMU C
BHELWHUMM KOHTakTamu |C, pasmewaetcs CTyneHb caBurosoro permcrtpa. Cogepxmmoe Ka)xaoro CABUroBoro perncrpa
HaxXoAUTCS B SIMENKE MPaHUYHOIO CKAHUPOBAaHUA. AYvenka rpaHNYHOro CKaHMPOBaHUSA MOXET ynpaBnATb U HAbnwaaTh 3a
NPONCXOOALWLMM Ha KaXXaoM BXOOAHOM M BbIXogHOM KoHTakTe |C yepes ctaHgapTHbBIM TECTOBLIVM MOPT AOCTyNa. [eCcTupoBa-
HUE BHYTPEHHUX rnornvecknx cxem |C npoBoguTcs Nytem OTKMIOYEHUSA pa3MELLEHHbIX Ha Yune BHYTPEHHUX NOTMYECKNX
CXeM OT BXOAHbIX CUITHAIOB, MOMyYaemMbiX OT OKPYXalLWnX KOMMOHEHTOB, N MOCNeayowero BbiNONHEHUSA BHYTPEHHEIO
TECTUPOBAHUS. ITU TECTbI MOryT BbITb UCNOMNB30BaHblI ANsl 0bHapyXeHusa oTkasos B IC.

INutepartypa:

IEEE 1149.1:1990, Standard Test Access Port and Boundary-Scan Architecture. |

A.2.4 OTKkazoycToninBoe obopyaoBaHme

= 1149.1:1990.

[TpnmeyvaHne— Ccoiika HA gaHHbin metog/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuuy A.3).

Llenb: nepeBectn cuctemy B 6e30nacHOe COCTOAHNE B Crnyvae NOsIBNEHUS OTKA30B.

Onucanue: B annapaTHO peanun3oBaHHbIX CUCTEMAX CHUTAETCH, YTO YCTPOUCTBO paboTaeT 0TKA30yCTONYMBO, ECIU;
- KOHKPETHbIM HAabOop OTKA30B MOXET NPUBOAUTL K BE€30NacCHOMY COCTOSIHUIO W

- OTKa3bl OOHapyXUBaKoTCA.
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lpumep — K KOHKpemHoOMy Habopy omKa3zoe mMo2ym OmHOCUMBLCST MOCMOSIHHbIE OMKa3bi, MTOCMOSIHHbIE
OMKa3bl murna «pa3oMKHymbIlU», KOPOMKUE 3aMbIKaHUs1 Hympu u Mexxdy KOMIOHeHMamMu U HanpaegsieHHbIe KO-
pOMKUe 3aMbIKaHUSI.
INutepartypa:
Dependability of Critical Computer Systems 1. F. J. Redmill, Elsevier Applied Science, 1988, ISBN
1-85166-203-0.
—lektronik In der Sicherheitstechnik. H. Jurs, D. Reinert, Sicherheitstechnisches Informations-und Arbeitsblatt
330220, BIA-Handbuch, Erich-Schmidt Verlag, Bielefeld, 1993.

A.2.5 N30bITOUYHbLIN KOHTPONDb

[TpunmeyaHne— Ccbiilka HA gaHHbIN meTog/cpeacTeo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuuy A.3).

Llenb: obHapyXeHne OTKasoB NMyTeM CO34aHUS HECKONbKMX DYHKUMOHAINBbHbLIX MOAYIIEN, KOHTPONS MOBEeAEHUS
KaXgoro U3 HUX anst obHapyXeHnsa O0TKA30B WU Mocneayouero MHUUMNMPOBaHUA nepexoaa B 6e30nacHoe COCTOsIHUE Mpw
obHapyXeHUn Kakoro-nmnbo HeCOOTBETCTBUS B NOBEAEHUN.

Onucanune: pyHkuMa 6e30nNacHOCTU BbINONHAETCAH, N0 MEHbLUEW Mepe, ABYMSA annapaTHbIMKU KaHanamu. Beixoabl
3TUX KaHanoB KOHTPONMUPYIOTCHA U 6e30nacHOe COCTOSIHUE MHULUMUPYETCH npu 0DHapyXXeHun oTKasa (B crydae, ecnu
BbIXOAHbIE CUIHamNbI N3 BCEX KAHANOB HE WOAEHTUYHbI).

INuTepartypa:

Dependability of Critical Computer Systems 1. F. J. Redmill, Elsevier Applied Science, 1988, ISBN 1-85166-203-0.
—lektronik In der Sicherheitstechnik. H. Jurs, D. Reinert, Sicherheitstechnisches Informations-und Arbeitsblatt
330220, BIA-Handbuch, Erich-Schmidt Verlag, Bielefeld, 1993.

A.2.6 IneKkTpnvecKkne/aneKTpoHHbIe KOMMOHEHThI C aBTOMAaTU4YeCKOU NPOBEPKONn

[TpnmedaHwune— Ccbillka Ha gaHHbIM meToa/cpeacteo npuegeHa B MOK 61508-2 (cm. npunoxenne A, tab-
nuuy A.3).

Llenb: obHapyxXeHne 0TKa30B NyTemM NEPUOANYECKON NPOBEPKU CrOCOBHOCTU BbINMONHEHUS PYHKUUKM BE30NaCHO-
CTW.

OnuncaHue: annapartHble CpeacTBa TECTUPYIOTCA OO0 3anycka rnpouecca v 3ateMm TECTUPYIOTCH NMOBTOPHO 4vepes
cooTBeTCcTBYIOWME nHTepBansl. EUC npogonmxaeT paboTy TONLKO Npu yCINOBUM YCNELWHOMO NPOXOXAEHUS KaXgoro TecTa.

Nutepartypa:
Dependability of Critical Computer Systems 1. F. J. Redmill, Elsevier Applied Science, 1988, ISBN 1-85166-203-0.
—lektronik In der Sicherheitstechnik. H. Jurs, D. Reinert, Sicherheitstechnisches Informations-und Arbeitsblatt
330220, BIA-Handbuch, Erich-Schmidt Verlag, Bielefeld, 1993.

A.2.7 TeKyW NN KOHTPONb aHANOroBbIX CUrHanoB

[Tpumedadnwuwe — Ccbifika Ha gaHHbin metoa/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxeHune A,
Tabnuubl A.3n A.14).

Llenb: noBbiWeHWe QOCTOBEPHOCTN Pe3ynbTaToOB U3MEPEHNUN aHANOroBbIX CUTHATOB.

OnucaHwe: Be3ae, rae BO3MOXHO, UCNOMb3YIOTCH aHanoroBble Npudopsl, a He undpoBble. B aHanorosbix npmnbo-
pax OTKMIOYeEHNE UNn Be30nacHble COCTOAHUSA NPEACTaBNATCA YPOBHAMM aHANOINoBbIX CUTHANOB ODObIYHO C KOHTPONEM
YCTOWYNBOCTU YPOBHSI 3TOr0 curHana. 310 obecneymBaeT HENPEPLIBHLIW KOHTPOINb U BbICOKYIO CTENEHb AOCTOBEPHOCTU
nepegaqn curHana, CHMXaeT 4acToTy Heobxoammoro rapaHTUMHONO TECTUPOBAHUSA (PYHKUMKM YyBCTBUTENBHOCTU NEpe-
aatyvka. BHewHne nHtepmencsl, HaNPUMeEpP MMNyNbCHbIE NUHUN, TAKXKE HYXOAKTCA B TECTUPOBAHUMN.

Nuteparypa:

UKOOA Guidelines for Instrument-Based Systems, UK Oftshore Operators Association Limited, December 1995.

A.2.8 CHNXeHne HOMUHaNbLHOro 3HavYeHus

Llenb: noBbilWeHNE HAOEXHOCTN KOMMOHEHTOB annapaTtHbIX cpeacTB.

OnncaHue: KOMMOHEHTLI annapaTHbIX CPEeACTB HOPMAlbHO BbIMOMNMHAKT CBOU DYHKUMKN HA YPOBHAX HaNpsXeHUW,
KOTOPbIEe 3anoXeHbl MNPy NPOEKTUPOBAHUN CUCTEMbI N ABMAKTCA Bonee HU3KNMKU, YeM MaKCUMalbHO crieynhnumpoBaH-
Hbl€ HOMUHanbHblIEe 3HAYeHUs. CHMXXEeHME HOMUHANbHOIO 3HA4YeHU — 3TO NpakTuka, obecrneymBalowas, YTo Npu BCEX
HOPMarlbHbIX YCINOBUSIX 3KCNNyatauymum KOMMOHEHTbl ByayT HOpMarbHO (PYHKUMOHUPOBATL MPU YPOBHAX HaMNpsiXeHUN
HUXE UX MaKCUMArlbHbIX 3HAYEHUN.

A.3 Moaynu obpaboTku

[naBHas uenb. pacno3HaBaTb OTKA3bl, KOTOPbLIE NPUBOAAT K HEMPABUITbHbIM pe3ynbTatamMm B Moaynsix obpaboTku.

A.3.1 [lporpammHOe camoTecTUpoOBaHMe: npegeribHoe KONnnM4ecTBo KOMOMHauum (ogHoKaHanbHoe)

[TpnmedaHwune— Ccbillka Ha AaHHbI meToa/cpeacteo npuBeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A4).

Llenb: onepaTtnBHoe obHapyxeHne OTKa30B B MOAyNsiX 0bpaboTKw.
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OnucaHne: annapaTtHble CpeacTBa co3garoTcsl C UCNONb30BAHNEM CTAaHOAPTHLIX METOAOB, HE YYUTbIBAKOWMX Cne-
UnanbHbIX TpeboBaHmn K BesonacHocTn. ODHapy)XeHne OTKA30B peanun3yeTcsl LUeNnMKOM AONONMHUTENBHBIMU MPorpam-
MHbIMWU PYHKLUMAMN, KOTOPbIE BbLIMNOMHAKT CAMOTECTUPOBAHNE C UCMNOJNIb30BAHUEM, NO MEHbLUEN Mepe, ABYX AOMNOIHU-
TEINbHbIX KOMOMHaAUMK gaHHbIX (Hanpumep 55hex n AAhex).

INutepartypa:
Microcomputers in safety technique — an aid to orientation for developer and manufacturer. H. Holscher, J. Rader,
Verlag TUV Rheinland, K&ln, 1986, ISBN 3-88585-315-9.

A.3.2 [lporpaMmmHOe camoTecTUpoBaHne: dbnyxaawwmmn ouT (0AHOKaHanbHoe)

[TpnmeyaHwune— Ccbinka Ha gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
muy A.4).

Llenb: onepatnBHoe obHapyXeHne OTKAa30B B (PU3MYECKON NaMATU (HANpUMep, B peructpax) n gewundpartope
KOMaH4 rnpoueccopa.

OnuncaHune:. obHapyXeHne O0TKA30B MNONTHOCTBIO peanuayeTcs AO0NONMHUTENbHLIMU NPOrpaMmmMHbIMKU PYHKLUSMMU,
KOTOPbIE BbIMOMHAKT CAMOTECTUPOBAHUE C UCMOSNIb3OBAHUEM KOMDOMHAUMKM JaHHLIX (HAanpumep KombuHauum Bnyxgato-
LWLKMX OUTOB), KOTOPAast TECTUPYET PUINHECKYIO NMaMATb (PErMCTPbl AaHHbIX N aAPECHbIE PErncTPbl) N aewmndpaTop KoMmana,
OaHako anarHocTuyeckny oxeat coctaBndeT Tonbko 90 %.
InTepartypa:
Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,
Verlag TUV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.

A.3.3 CamoTecTupoBaHme, obecnevunBaemoe obopyaosaHmem (0QHOKaHanbHoe)

[TpnmedaHwune— Ccbinika Ha gaHHbIK meToa/cpeacteo npuBegeHa B MOK 61508-2 (cm. npunoxeHne A, Tab-
oy A.4).

Llenb: onepatnBHoe 0BHapyXeHue OTKA30B B NPOLECCOPE C UCMONb30BAHWEM CrieunanbHbIX annapaTtHbIX CPEaCTB,
KOTOPbIE YBENUYMBAIOT CKOPOCTb U PACLMPSAOT 00nacTtb ODHAPYXEHUSI OTKA3O0B.

OnucaHune: gononHUTENbHbLIE CrneunanbHble annapaTtHele cpeacTtBa obecneunBaroT PyHKUNMKM CaMOTECTUPOBAHUA
ans obHapyxeHna oTkaszoB. Hanpumep, takum cpeactBoM MOXET OblTb annapaTtHbl MOAYIb, KOTOPbIN LUKITUYECKU
KOHTPONUPYET BbIXOA HA HaNMU4ne KOHKpPEeTHOW BUTOBOW KOMOMHAUUKU, UCNOMb3yst MEXAHU3M CTOPOXEBOW CXEMBbI.
INuTepartypa:

Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,
Verlag TUV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.
A.3.4 3akogunpoBaHHasa obpaboTKka (0agHOKaHanNbHasN)

[TpumedvyaHne — Ccbinika Ha gaHHbIn meTog/cpeacteo npueegeHa B MOK 61508-2 (cMm. npunoxeHve A,
Tabnuuy A.4).

Llenb: onepatnBHoe 0BHapyXeHne OTKA30B B NpoLeccope.

OnucaHune: npoueccopbl MOryT ObITb CMIPOEKTUPOBAHbLI C BCTPOEHHBIMU CrieunanbHbIMU PYHKUMSAMW pacno3HaBa-
HUA NN UCcnpaBneHns OTkasoB. 1o cnx nop 3atm PyHKUMN NPUMEHSANNCH TONBbKO B OTHOCUTENBHO MPOCTbIX CXeMax U He
NONy4nnn WMPOKOro pacnpoctpaHeHnss. OaHako Takne PyHKUMM HE JOJTKHbI NCKNIOYAaTLCH B Byaywmx paspaboTkax.

Nutepartypa:

The Coded Microprocessor Certification. P. Ozello, Proc. SAFECOMP "92, 185-190, 1992.

Vital Coded Microprocessor Principles n Application for Various Transit Systems. P. Forin, IFAC Control Computers
Communications Iin Transportation, 79-84, 1989.

Le Processeur Codé: un nouveau concept appliquée a la securité des systemes de transports. Gabriel, Martin,
Wartski, Revue Générale des chemins de fer, No. 6, June 1990.

A.3.5 [NporpammHoOe obHapyXXeHne HeCoBNageHun

[TpnmeyaHnune—Ccbinka Ha gaHHbIN meToa/cpeacTeo npueegeHa B MOK 61508-2 (cm. npunoxerHue A, Tabnuuy
Ad).

Llenb: onepatnBHoe OBHApyXXeHME OTKA30B B NPOUECCope NyTeM AUMHAMMYECKOTO NPOrpaMmmMHOro CpaBHEHWUS.

OnucaHne: gga moaynsa B3anmMHO 0OMeHMBAKOTCH AaHHbIMKM (BKMNOYaA pe3ynbTaTbhl, MPOMEXYTOYHbIE Pe3ynbTaThl
N TECTUPYEMbIE AAaHHbIE). ECnn npu cpaBHEHUM OAHHbLIX, BblAABAEMbIX C UCNOMNb30OBAHUEM MPOrPamMMHbIX CPEACTB B
KaXXaom moayne, obHapy>XMBaroTCcs pasnuyuns, ToO 310 NPUBOAUT K Bblgade coobueHnn ob oTkase.

Nutepartypa:

Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,
Verlag TUV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.

A.4 llocTossHHaA NnaMATbL

[ NaBHas Uenb. BbIIBNEHWE Moaundukauun nHpopmMmaumm B NMNOCTOAHHOW MaMSATW.

A.4.1 CoxpaHeHue CcnoB ¢ MHOroOMTOBOWU U3OLITOMHOCTBLIO (Hanpumep KoHTponb ROM ¢ moandpvumnpoBaH-
HbIM KOAOM X9MMMHra)
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[TpumevaHune —Cwm Takke A.5.6 n C.3.2. Ccbinka Ha gaHHbIM meToa/cpencTteo npueegeHa B MOK 61508-2
(cMm. npunoxenne A, Tabnuuy A.5).

Llenb: obHapyxeHne Bcex ogHOBUTOBLIX OWKNBOK, BCEX ABYXOUTOBLIX OLMOOK N HEKOTOPLIX OWNOOK BO BCeX BuTax
B 16-6MTOBOM CIOBE.

OnucaHue: Kaxagoe CroBo B NaMATU paclUMpAETcsl HECKONMbKUMU U3DbITOUYHbIMKW BUTamMm AN dopMUpoOBaHUS
MOANDULNPOBAHHOIO Koga X3MMUHIa € pacCTosiHMEM, paBHbIM 4 (N0 MeHbLlUeN mepe). [pu KaXXaoM CHMTbIBAHUW CNOBA
NpoBepKa N3DbITOYHBLIX BUTOB MOXET yKa3blBaTb, MPOU3OLLNO UMK HET UCKaXXeHue. [pn 0BHapyXeHUn pasnnuyvns Bblpa-
baTbiBaeTcs coobleHne 06 owmnbke. 3T1a npoueaypa MOXET Takke NCNonb3oBaThCA Anst 0bHapyXeHus1 olwmnbok agpeca-
LMU NMYTEM BblYUNCNEHNS N3DbITOYHBIX DUTOB ANA 00beaAnHEHUS CrOBaA JaHHbLIX C €ro agpecom.

INutepartypa:
Error detecting and error correcting codes. R. W. Hemming, The Bell System Technical Journal 29 (2), 147-160,

1950.

Prufbare und korrigierbare Codes. W. W. Peterson, Munchen, Oldenburg, 1967.
A.4.2 Moandmumpyemas KOHTpPONbHasa cyMmma

[TpnmeyaHwmne— Ccbillka Ha gaHHbI meToa/cpeacteo npueeageHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A.5).

Llenb: obHapyxeHne Bcex owmnboK HEYETHbIX BUTOB, TO €CTb NpubnuantTensHo 50 % BCEX BO3MOXHbIX OUTOBbIX
OLLMDOOK.

OnucaHune: KOHTpOnbHasa cymma b6noka namsitm obpasyeTca COOTBETCTBYIOWMM arnropuTMoM, KOTOPbIN 0bpabdaThil-
BaeT BCe CrnoBa B BOKe NamMATU. ITa KOHTPOIbHAA CyMMa MOXET XPaHUTbCS Kak gononHuTenbHble cnoso B ROM, nnbo
MOXeET ObITb gobaBneHa Kak AONONHUTENbHOE CNOBO B BNOK NamMATU AN TOro, Ytobbl anroputmMm KOHTPONBHOW CYyMMBbI
BblpaboTan 3apaHee 3agaHHoe 3HadveHune. B nocnegHem TECTUPOBAHUU NAMSATU KOHTPOSIbHAS CyMMa CO34a€eTcsl CHOBA
C UCNONb30OBaAHNEM TOIMO Xe anroputmMa, u pesynbTaT CPaBHMBAETCA C 3aNOMHEHHbLIM UMW 3ad4aHHbIM 3HaYeHneMm. [lpw
obHapyXXeHun pasnnumn BolpabaTtbiBaeTcsa coodbweHne 06 owmnbke.
INutepartypa:
Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,
Verlag TUV Rheinland, Koln, 1986, ISBN 3-88585-315-9.

A.4.3 CurHaTtypa ogHoro cnoBa (8 omT)

[TpnmeyaHwmne— Ccbillka Ha gaHHbI meToa/cpeacteo npueeageHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A.5).

Llenb: obHapyxeHne Bcex ogHOOBNTOBbLIX OLINBOK U BCEX MHOTOBMTOBLIX OLLMBOK B CINOBE NPU AOCTUXEHNN NMPUbNN-
3nTenbHO 99, 6 % BCexX BO3MOXHbIX OMTOBbLIX OLWKNOOK.

Onucanwe: coaepxmmoe 6roka NnamMsaTn CKUMAaETCH (C UCNONb30BAHMEM anMapaTHbIX UIMX NPOrPaMMHbIX CPEACTB)
B O4HO CIOBO NaMsATU C UCNONb30BAHUEM aNmropUTMa KOHTPONS € nomouwbio nabbiTouHoro umknmnyeckoro koga (CRC).
TunuvHbin anroputm CRC paccmaTtpuBaeTt Bce cogepxmmoe brnoka namatn Kak nobanToBbin nnm nobmntoBbIM NOCNeno-
BaTENbHbIN MOTOK AAHHbLIX, B KOTOPOM BbINONTHAETCH HENPEPLIBHOE MOJIMHOMUAINbHOE AelneHne C UCMONb30BaAHUEM
NONMHOMMANbHOIO reHepartopa. OctaTtok OT AeneHus1 CoxXpaHseTcsl U NpeacTaBnsaeT cobon cxartoe coaepXmmoe namsi-
M — «CUrHaTypy» namatn. CurHatypa BblMUCIAETCAH €le pa3 B Nnocnegyouwem TECTUPOBAHNN U CPABHUBAETCH C yXe
3anoOMHEHHbIM 3Ha4veHueM. [lpn obHapyXeHnn pasnuuun BolgaeTcs coobuweHne 06 owmnbke.

Nutepartypa:

Calculating an error checking character in software. S. Vasa, Computer Design, 5, 1976.

Berechnung von Fehlererkennungswahrscheinlichkeiten bei Signaturregistern. D. Leisengang, Elektronische
Rechenanlagen 24, H. 2, S. 55-61, 1982.

A.4.4 CurHaTtypa aABonHoro cnoBa (16 ouT)

[TpnmedaHwune— Ccbillka Ha gaHHbI meToa/cpeacteo npuBegeHa B MOK 61508-2 (cm. npunoxeHne A, Tab-
nuuy A.5).

Llenb: obHapyxeHne Bcex 0gHOBUTOBBLIX OWMBOK N BCEX MHOMOOUTOBBLIX OWMDOK B CNOBE COCTABNAET NPUMEPHO
09, 998 % BCcex BO3MOXHbIX OUTOBbIX OLLNDOK.

OnncaHue: gaHHas npoueaypa BbIMUCNAET CUTHATYPY C UCMONb3OBAHWUEM anropntmMma KOHTporns ¢ nomouwbio CRC,
OAHAaKO ANnnHa Pe3yrbTUPYIOLLErNO 3HAYEHUA COCTaBNSAET, N0 MEHbLUEN MEpE, ABa CroBa. PaclumpeHHas curHatypa 3aHo-
CUTCHA B NaMsiTb, NOBTOPHO BbIYUCISIETCHA U CPABHMBAETCH KakK 0gHO cnoBo. [lpn obHapyXeHun pasnuumn mexay coxpa-
HEHHOWN U MOBTOPHO BbIMUCIIEHHOW CUrHaTypamu BblgaeTtcst coobuieHmne 06 owmnbke.

INuTepartypa:

Signaturanalyse in der Datenverarbeitung. D. Leisengang, M. Wagner, Elektronik 32, H. 21, S. 67-72, 1983.

Signaturregister fur selbsttestende ICs. B. Kdnemann, J. Mucha, G. Zwiehoff, Groftintegration/ NTG-Fachtagung
Baden-Baden, S. 109-112, April 1977.

A.4.5 NoBTOpeHune bnoka (Hanpumep ayonupoaHme ROM B annapaTtHOM M NPorpaMMHOM UCNOSTHEHUN)

[TpnmedyaHwune— Ccbillka Ha gaHHbI meToa/cpeacteo npueBegeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A.5).
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Llenb: obHapyxeHne Bcex BUTOBbLIX OLLNDOK.

OnucaHune: agpecHoe NpoCcTPaHCTBO Aybnupyertcs B AByx obnactsax namaTtu. [Nepeas obnacte namsatn padboTtaeTt B
HOpMAalnbHOM pexunme. Bropasa — cogepXxuT Ty Xe uHdopmMmauuio u goctynHa napannenbHo ¢ nepeoun. Vix Bbixogbl
CPaBHUBAIOTCH, U NPy ODHapyXeHUn pasnnyuin Bolgaetcs coobuenmne 06 owmnbke. nsa obHapyXeHns1 HEKOTOPbIX BUAOB
OUTOBLIX OWMOOK AaHHblE AOJKHbI 3anOMMHATBLCHA UHBEPCHO B OQHOW M3 AByX obnacten namsaTu U UHBEPTUPOBATLCS
obpaTHO NpU YTEHUN.

Nutepartypa:
Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,
Verlag TUV Rheinland, K&ln, 1986, ISBN 3-88585-315-9.

Computers can now perform vital safety functions safely. Otto Berg von Linde, Railway Gazette International, Vol.
135, No. 11, 1979.

A.5 NamATb C NPON3BOSIbHLIM OCTYNOM

[[naBHas uenb: OOHapy)XeHne OTKA30B BO BPeEMS agpecauumn, 3anncu, 3anoOMMHaHNUS N CUHUTbIBAHUS.

A.5.1 TecTbl «WHaxXmMaTHada AOCKa» U «kMapLU» AN NaMATU C NPOU3BOJSIbHbIM AOCTYNOM

[TpnmedaHwune— Ccbinika Ha gaHHbIK meToa/cpeacteo npueeageHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nmuy A.6).

Llenb: obHapyXeHne NpenmMmyLecTBEHHO CTAaTUYECKUX DUTOBBLIX OLLMDOK.

OnucaHue:. pacnonoXeHHass B WaxmaTHOM nopsigke dutoBas kombuHaumsa Hynew v eanHul 3anucbiBaeTcs B
AYENKN NaMATN ¢ DUTOBON OpraHnsaumen. 3atem 3TN AYENKN aHaNU3UPYKOTCH NonapHo ¢ Tem, YTobbl yoeantbca B UX
OOVHAKOBOCTU U MPaBUIbHOCTU. AQpec NepBON SIMENKU TAKOW Napbl ABMSAETCH NEPEMEHHbIM, a aapec BTOPON AYEUNKU
3TOWN napbl obpasyeTca nyrem BUTOBOro MHBEPTUPOBAHUA NEPBOro agpeca. [pn nepBom NpoxoXxaeHnn ananasoH agpe-
COB NMamsTM NPOXoaMTcsa B HanpaBneHnn bonee BbICOKUX aapecoB NEPEMEHHbIX agpecoB, a Npu BTOPOM NPOXOXAEHUA
— B HanpaeneHun donee HU3KUX agpecoB. [locne aToro oba NpoxoxXaeHuss NOBTOPSAIOTCH C 3apaHee 3aaHHbIM MHBEP-
TMpoBaHneMm. [pn obHapyXeHUn Kakoro-nmbdo pasnuymnsi BolgaeTcsl cooduweHne ob oTkase.

[Tpyn «MapweBOM» TECTUPOBAHUU MAMSITU C NPOU3BOINbHLIM AOCTYNOM SMEUKN NaMATU ¢ BUTOBOW OpraHn3aumnen
NHULMANN3NPYIOTCA YHUDULMPOBAHHBIM MOTOKOM BUTOB. [1pn NEpBOM NPOXOXAEHUN AYEWNKM AaHANU3UPYIOTCH B HUCXO-
OSWLEN NMocneaoBaTernbHOCTN, NMPOBEPSAETCH MPaBUNIbHOCTE COOEPXKUMOro KaXKaou SIYEUKU U ee COOdEPXUMOE UHBEPTU-
pyetcsa. OCHOBa, co3gaHHasi B NEPBOM MPOXOXAEHUU, paccMaTpUBAaETCH MPU BTOPOM NPOXOXAEHUN B yObIBAIOLLEM
nopsigake u Tak e obpabatoiBaeTcs. [lepBble NPOXOXKAEHNA NOBTOPSAKOTCA C MHBEPTUPYEMbBIMK NpeaBapuUTebHbIMU
3HAYEHUSIMU B TPETBEM U YETBEPTOM npoxoxaeHusx. [pn obHapyxXeHun pasnuunmn BblgaeTcs coobuieHne 06 oTkase.

Nutepartypa:

Memory testing.. W. G. Fee, LSI Testing (Tutorial at COMPCON 77 in San Francisco), |IE
W. G. Fee (ed.), 81-88, 1978.

Memory testing. P. Rosenfield, Electronics and Power, H. 1, P. 26-31, 19709.

Halbleiterspeicher-Testfolgen. Th. John, E. Schaefer, Elektronikpraxis, H. 6, 18-26 and H. 7, 10-14, 1980.

A.5.2 TeCT «nporynovyHas Ao0pPoOXKa» ANA NaMsAaTy € NPOU3BOSIbHbIM OOCTYNOM

= Computer Society,

[TpnmedaHwune— Ccbinika Ha gaHHbIK meToa/cpeacteo npuBegeHa B MOK 61508-2 (cm. npunoxeHne A, Tab-
nmuy A.6).

Llenb: obHapyxeHne ctaTu4eckux U auHamMmmn4eckmnx omnboYHbIX DUTOB M NEPEKPECTHBIX MOMEX MEXOY SAYENKAMMW
NaMsTH.

OnucaHune: Tectnpyemasi obnacte NamsaTv MHULUMANU3NpyeTcs YHUOULUUPOBAHHLIM NOTOKOM BUTOB. 3aTem nep-
Bas sA4enka MHBEPTUPYETCH U OCTalnbHas 4YacTb NaMATU aHaANMM3npyeTca Ha npaBunbHOCTb. [locne aTtoro nepeas ayvenka
NOBTOPHO MHBEPTUPYETCA ANA BO3BpaTa B UCX0QHOE 3HAYEHNE, N BCA npoueaypa NoBTOPAETCA ANA Crieayrwen a4enku.
BTropoe npoxoxgeHwe «moaenu dnyxaawuwero outa» ocywecTBNsAeTCH Npu MHBEPCUN BCEX NEPBOHAYANBbHO HA3HAYEH-
HbIX 3Ha4YeHUn namsaTu. [pu obHapyxeHun pasnuunn BolgaeTcs coobuenne 06 owmndbke.

INutepartypa:

Memory testing W. G. Fee, LS| Testing (Tutorial at COMPCON 77 in San Francisco), |E
W. G. Fee (ed.), 81-88, 1978.

Techniques for testing the microprocessor family. W. Barraclough, A. Chiang, W. Sohl, Proceedings of IEEE 64 (6),
943-950, 1976.

A.5.3 TecT «berywimn Koa» Ana NnamMAaTy € NPON3BONbHbLIM AOCTYNOM

= Computer Society,

[TpnmeyaHwune— Ccbinka Ha gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nmuy A.B).

Llenb: obHapyxeHune ctaTtnyveckmx BUTOBbIX OWNOOK U BONbLWINX NPONOPUUA ANHAMUYECKUX CBA3EWN.

OnucaHune: nNpu TECTUPOBAHUN NAMATU C MPOU3BOSIBHBIM AOCTYNOM «MNOMNAPHON 3anMUCbIO-CUNTLIBAHMEM» BblIOpaH-
Has 0bnacTtb NaMATU cHavana nHuuuanuanpyetcsa yHudpuunposaHHo (1o ectb Bce O mnu Bce 1). [locne atoro nepeas
AYerKa namsiTm TECTUPYETCH N 3aTEM MHBEPTUPYETCH, N BCE OCTalbHbIE SAYEUKN aHANU3UPYIOTCH Ha MPaBUIIbHOCTb CO-
aepxumoro. [locne kaxxgoro goctyna rno YTeHMIO K OAHOW M3 OCTaBLUMXCH AYEEeK MHBEPTUPOBAHHAA AYENKA TaKXe MNpo-
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BEpPSIETCHA. ITa npoueaypa NoOBTOPAETCH ANSA KaXaon SAYenkn B BblIDpaHHOM obnactm namsatu. BTopoe npoxoxgexHune
BbINOMNHAETCH NPOTUBONONOXHO nepBomy. J1iobble pasnuyumsa NnpuBoAasT K Bblgade coodbuweHns 06 owmndke.

TecTnpoBaHme «nNpo3pavHon NOnNapHoOn 3anucblo-CHUTbIBAHUEM» NpeacTaBnseTr cobon Bapuayuo ONMMCaHHOM
BbllLE Npoueaypbl: BMECTO MHULMANM3aUMN BCEX siYeeK B BblIDpaHHOM 0bnactn namsitTu CyLEeCTBYIOLWEE COoAepXumoe
OCTaeTCHA HEN3MEHHbBIM, a A1 CPABHEHUSA COAEPXKMUMOro Habopa AYeeK UCNONMb3YIOTCHA KOHTPONbHbIE CYMMBbl (CUTHATY-
pbl). Bbibnpaertcsa nepsas tectupyemas sidenka obnactm namsitm M BbIMUCTIAETCH M coXpaHsaeTes curHatypa S1 Bcex
OCTaBLUUNXCA AYeeK obnactu. 3aTteM TECTUPYEMbLIE AYENKN UHBEPTUPYIOTCH, N NMOBTOPHO BbIYUCNAETCH curHatypa S2.
(MMocne kaxaoro gocTyna no YTEHUIO K O4HOW N3 OCTaBLUMXCH SIMEEK MHBEPTUPYEMAS AYEenKa Takxe nposepsaeTcs). CUrHa-
Typa S2 cpaBHMBAaETCH € curHatypon S1 v npu mobom pasnnymm BoligaeTtcs coobuwenne 06 ownbke. Tectupyemas ayvenka
NOBTOPHO MHBEPTUPYETCH ANA NOBTOPHOINO YyCTAHOBMEHUA NCXOQHOIMO COAEPXMUMOro U CUrHatypa S3 BCEX OCTaBLLUMXCS
AYeeK NOBTOPHO BbIMMUCIIAETCSH U CPpaBHUBAETCS € curHatypon S1. JIlobble pasnuuusa npueBoasT K Bblgade coodbueHus ob
ownbke. Bce a4uenkn namsitu B BbIbpaHHOW 00NacTu TECTUPYIOTCS TEM XKe Cnocobom.

Nutepartypa:
Entwurf von Selbsttestprogrammen far Mikrocomputer. E. Maehle, Microcomputing. Berichte der Tagung [l1/79
des German Chapter of ACM, W. Remmele, H. Schecher, (ed.), Stuttgart, Teubner, 204-216, 1979.
Periodischer Selbsttest einer mikroprocessorgesteuerten Sicherheitsschaltung. U. Stinnesbek, Diplomarbeit am
Institut fr theoretische Elektrotechnik der RWTH Aachen 1980.

A.5.4 TecTt «ADpaxam» AnsA NamATU C NPOU3BONMbHbLIM AOCTYNOM

[TpnmeyaHwmne— Ccbillka Ha gaHHbI meToa/cpeacteo npueaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A.6).

Llenb: obHapyxXeHne BCcexX NOCTOSIHHbIX OTKA30B U OTKA30B B COEAUHEHUSIX MEXOY AYEeNKaMn NMamsiTu.

OnucaHune:. anarHoCTUMECKMN OXBAaT BbllLIE, YEM NPU TECTe «nornapHasi 3anucb-cHnUTbiBaHUE». Yncno onepaumn,
HEOBXOANMbBIX AMNS BbINMOTHEHUSA BCEro TECTUPOBAHUS NaMATU, cocTaBnseT npumepHo 30 n, rae n - YNCno s4YeeKk NamMmsiTy.
TecTupoBaHne MOXeT bbiTb «NPO3pavHbIM» MNPU BbINONMHEHUU 3aNOMUHAHUA N TECTUPOBAHUA B PA3NINYHbIX BPEMEHHbIX
cermMeHTax B nepuoge pabodero yukna.

Nuteparypa:

—fficient Algorithms for Testing Semiconductor Random-Access Memories. R. Nair, S. M. Thatte, J. A. Abraham,
IEEE Trans. Comput. C-27 (6), 572-576, 1978.

A.5.5 OgHobunTOBAaA N3OLITOMHOCTbL (HAaNpPUMepP KOHTPOMb NAaMATHU C NPOMN3BOSTbHLIM AOCTYNOM C NOMOLWbIO

OuTa YeTHOCTH)

[TpnmedaHwune— Ccbillka Ha AaHHbI meToa/cpeacteo npuBeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A.6).

Llenb: obHapyxeHne 50 % Bcex BO3MOXHbIX ODUTOBbLIX OTKA30B B TECTUPYEMON 0DBnactn namsTw.

OnucaHue: Kaxgoe CrnoBo B NaMATU pacluMpsieTcd Ha OAMH BUT (BUT YETHOCTKU), KOTOPbIN OONONHSAET KaXgoe
CIOBO A0 4Y€THOro UM HEYETHOro Yncna normvYecknx egmHny,. YeTHOCTb cnoBa AaHHbIX MPOBEPSAETCHA MPU KAXKOOM YTe-
HUW. [1pn OBHaAPYXEHMM NOXHOIO Yncna eguHuy Bolgaetcsa coobweHne o6 owmnbke. Boibop YETHOCTU UNU HEYETHOCTU
OOIMKEH OCYLWECTBNATLCA TaK, YTOObLI BCAKMW pa3 B Crny4ae 0Tka3a He BbldaBanocb HUYEro kpome Hynesoro (0) n eanHud-
HOro (1) cnoBa, BbipabartbiBanocb yBegOMNEHUE O TOM, YTO 3TO CITOBO HEMNPABUITbHO 3aKOAUPOBAHO. KOHTPONb YETHOCTH
TaKXe MOXeT BbITb MCNONb30BaH ANnsa 0bHapyXeHus ownboK agpecaunmn, ecrnn YeTHOCTb onpegenseTcs ans obbeanHe-
HMUS CNOBa JAaHHbIX C ero agpecom.

INuTepartypa:

Integrierte Digitalbausteine. K. Reif3, H. Liedl, W. Spichall, Berlin, 1970.

A.5.6 KOHTpONb NnaMATH C NPOMN3BOSIbHbLIM A0CTYNOM C NOMOLWbIO MOAN(PNUNPOBAHHOIo Koaa XaMMHUHIa unu
oOHapyXeHue oWMNOOK AaHHbIX C KOgamMmu obHapyXxXeHna n ucnpasneHmnsa owmnbdok (EDC)

[Tpumevanune —Cm. Takke A.4.1n C.3.2. Ccbinka Ha gaHHbIn meTog/cpeacTeo npueegeHa B MOK 61508-2 (cm.
npunoxexHue A, Tabnuuy A.6).

Llenb: obHapyXeHne Bcex HEYETHLIX DUTOBbLIX OTKA30B, BCEX ABYXOUTOBbLIX OTKA30B, HEKOTOPLIX TPEXOUTOBLIX OTKA-
30B U HEKOTOPbIX MHOTOOUTOBbLIX OTKA30B.

OnucaHue: Kaxxgoe CnoBo B NaMATU paclLMPAETC HECKONBbKUMU N3DbITOMHBIMKW BuTamu ans BolipaboTku moamndu-
LUMPOBAHHOIO Koga X3MMWHIA C PacCTOSAHMEM X3MMWHIa paBHbIM, NO MeHbllen mepe, 4. [1pn kKaxXgom CHUTbIBAHUA
cnoBa npoBepka N3bbITOYHbIX BUTOB MOXET YyKa3biBaTb, MPOU3OLWLIO UIKU HET UcKaxenune. [pn obHapyXeHun pasnnyunm
BblAAaeTcs coobleHne 0b oTkase. 31a npoueaypa MoXeT ObITb TAKKe NCnonb3oBaHa anst obHapyxenus owmnbok agpeca-
LU NPU BblMUCNIEHUN N3BBITOYHBIX BUTOB AN 06begnHEeHUs CnoBa AaHHbIX C ero agapecom.

INutepartypa:
=rror detecting n error correcting codes. R. W. Hamming, The Bell System Technical Journal 29 (2), 147-160,

1950.

Prufbare und korrigierbare Codes. W. W. Peterson, Munchen, Oldenburg, 1967.
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A.5.7 QyonupoBaHune cO cpaBHEHUEM NaMATH C MPON3BOSIbHbIM ZOCTYNOM C annNapaTHbIMW UINU NPOrPamMmMm-
HbIMWX cpeacTBaMM U TeCTUPOBaHMe YTeHuemM/3anucbio

[TpnmeyaHune— Ccbinika Ha gaHHbIn meTog/cpeacteo npmeegeHa B MOK 61508-2 (cm. npunoxeHune A, Tab-
nmuy A.6).

Llenb: obHapyxeHne Bcex BUTOBLIX OTKA30B.

OnncaHuwe: agpecHoe NPOCTPAHCTBO COAEPXUT ABe YacTu. [lepBas yactb NamMATU PyHKUNOHNPYET B HOPMAaIIbHOM
pexnme. BTopas 4actb NaMmATU COOAEPXUT Ty Xe MHoOpMaUUIo U OOCTyNHA napanienbHO ¢ nepBoun. Beixogbl 3aTux
yacTen namsaTn cpasHuBaloTcs. [lpu obHapyXeHun pasnuynin Bbligaetcsl coobuwerHne o6 owmnbke. [nsa obHapyxeHus
HEKOTOPbLIX BUAOB BUTOBLIX OLLMOOK AaHHbIE JOIMKHbI COXPAHATLCHA UHBEPCHO B OQHOW N3 ABYX YacTen namsitm n odpaTHo
NHBEPTUPOBATBLCH MPU YTEHUN.

Nutepartypa:

Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,
Verlag TUV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.

Computers can now perform vital function safely. Otto Berg von Linde, Railway Gazette International, Vol. 135,
No. 11, 1979.

A.6 YcTponcTBa BBOAA-BbIBOAA U UHTEepPdencChl (BHELLHUN OOMEH)

[naBHas uenb. ObHaApyXeHne OTKA30B Ha YCTPOUCTBaAxX BBOAA M BbiBOAA (UMAPOBLIE, aHANOroBble, NnocrnegoBa-
TElNMbHbIE UNW NapanmnenbHble) n NpPeaoTBpalleHne ganbHeENWen nepegadn HegonyCcTUMbIX BbIXOAHbBIX AaHHbIX.

A.6.1 TecTnpyrowana KomobnHaumA

[TpnmeyaHne— Ccoiika HA gaHHbIN meTog/cpeacTeo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuubl A.7, A.14 n A.15).

Llenb: obHapyXeHne ctatudyecknx OTKA30B (NOCTOSIHHbIE OTKA3bl) U NEPEKPECTHLIX NMOMEX.

OnucaHue: 3TOT MEeTOo  peanuayeT HE3aBUCUMOE OT MOTOKA AaHHbIX LWKIMNYECKOE TECTUPOBAHNE BXOOHbLIX U Bbl-
XOAHbIX 3NEMEHTOB. B HEM MCNONB3YIOTCS ONpeaeneHHble TECTUPYIOLWME KOMBMHAULUKM ANsl CPaBHEHUS C COOTBETCTBYIO-
WMUMW 3TUM TECTUPYIOWMM KOMDBUHaAUMAM npeanonaraembeiMy 3HadveHnsamun. IHdopmaunsa TeCTUpyrowen KombnHaumm,
BOCIMPUATUE U OLIEHKA TECTUPYIOLLEN KOMDMHALMK O0MKHbI ObITb HE3ABUCUMbI APYT OT gpyra. TecTupyowme KomdomHaumm
HE OOMKHbI HeDnaronpmaTHO BNMATL Ha onepauun EUC.
INuTepartypa:
Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,
Verlag TUV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.

A.6.2 KopoBasa sawmTta

[TpnmeyaHNne — Ccbiilka HA gaHHbIn meTog/cpeacTeo npuBegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuubl A.7, A.16, A 17 n A.19).

Llenb: obHapyxeHne cnyvanHblX OTKA30B annapaTtHbIX CPeacTB U CUCTEMATUYECKUX OLLMDOOK B NOTOKE BBOAA/BbIBO-
0a OaHHbIX.

OnucaHue: npoueaypa, peanusyiowas KogoBylo 3aWmTy, 3awmuiaet BBOANMMYIO N BbIBOAUMYIO MHOPMAaLUIO OT
CUCTEMATUYECKUX U CNyYaMHbIX OTKA30B annapaTHbIX cpeacTtB. KoaoBas 3awmrta obecrneumBaeT 3aBUCMMOE OT MNOTOKA
OAHHbIX ODHApYXEeHne OTKA30B BXOAHbLIX U BbIXOAHbLIX MOAYNEW, OCHOBLIBASAICb HA U3DbLITOYHOCTU MHOPMaLUK U/MNK
BpeMEHHOW n3bbITOYHOCTU. OBbI4MHO M3bbITOYHAA MHOPMAaLUA HanaraeTcs Ha BXOAHble UW/UIMN BbIXOAHbIE OAHHbIE, TEM
cambiM obecnevmnBaloTcsl cpeacTBa aAnsd MOHUTOPUHIA NMPaBUNbHOCTU Onepaunn BXOAHbIX N BbIXOOHbIX cxemM. Bo3MoOXxHO
NpPUMEHEHNEe MHOTMX METOAOB — HanMpuMep, CUrHarn Hecywen 4YactoThl MOXET HanaraTtbCs Ha BbIXOOAHOW CUrHasn gartyu-
ka. [locne 31oro Normv4eckMn Moaysib MOXET NPOBEPUTL HANMUYNE YaCTOTbl HECYLWEN, NMDO Ha BbIXOAe KaHana mMoryT BbiTb
nobaBneHbl N3bbITOUHbIE KOAOBLIE DUTLI ANSl KOHTPONS AEUCTBUTENBHOCTU MNPOXOXAEHUS CUrHana Mexay Nnornydecknm
MOAYITEM N OKOHEYHbIM UCMONMHUTENBHBIM MEXAHU3MOM.

Nutepartypa:

Standard input/output tests and monitoring procedures — Microcomputers in safety technique — an aid to orientation
for developer and manufacturer. H. Holscher, J. Rader, Verlag TUV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.

A.6.3 MHorokaHanbHoe napansnenbHoOe BbIXOAHOE YCTPOUCTBO

[TpnmeyaHwune— Ccbinka Ha gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
oy A.7).

Llenb: obHapyxeHue crnyYanHbiX OTKA30B annapaTtHbIX CpeacTB (KOHCTAHTHbIE OTKAa3bl), OTKA30B, OOYCNOBMEHHbIX
BHELWWHUMN BO3AENCTBUSMU, BPEMEHHbLIX COOEB, OTKA30B agpecaynmn, NoCTENEHHbIX OTKA30B U CAMOYCTPaHSIIOLWNXCS
OTKA30B.

OnuncaHne: 310 3aBUCUMOE OT NOTOKA AAHHbLIX MHOroKaHarnbHOE naparniienbHoe BbIXOAHOE YCTPOUCTBO C HE3aBU-
CUMbIMU BbIXOg4amMu Ansa OBHapY)XeHUSA Cny4YanHbIX annapaTHbiX 0TKAa30B. OBHapyXeHne OTKA30B OCYLLECTBIAETCH C
NOMOLLBIO BHELWHMX KoMnapaTopos. [lpn nosasneHnn otkasza EUC HenocpeacTBEHHO OTKMIOYAETCHA. ITO YCTPONCTBO AENn-
CTBYET TONbKO B TOM Criyvae, €Clv NoTOK A4AHHbIX U3MEHSIETCH B MHTEpPBAle ANarHOCTUYECKOro TeCTUPOBaHUA.
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INutepartypa:
Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,
Verlag TUV Rheinland, Koln, 1986, ISBN 3-88585-315-9.

A.6.4 CpeacTtBO KOHTPOMSA BbIXOO0OB

[TpnmedaHune— Ccbillka Ha gaHHbIK meToa/cpeacteo npueaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A.7).

Llenb: obHapyxXeHne cnydanHbiX 0TKa30B, OTKA30B, 0OYCNOBMNEHHbIX BHELWWHUMN BO3OENCTBUSMU, BPEMEHHbLIX CHO-
eB, OTKA30B agpecaumnn, NnocTteneHHbIX OTKA30B (AN aHanoroBbiX CUrHANOB) U CAMOYCTPAaHSIOLWMXCA OTKA3O0B.

OnuncaHune: 310 YyCTPOUCTBO, 3aBUCUMOE OT MOTOKA AaHHbIX, CPABHMBAET BbIXOAHbIE OAaHHbIE C HE3ABUCUMbIMMW
BXOAHbIMW AaHHbIMK AN ob6ecneveHnss COBMECTUMOCTU € 06NnacTbio AONYCTUMbIX 3HAYEHUWN (BpeMsl, anana3oH). ObHa-
PYXXEHHbIN OTKa3 He BCerga OTHOCUTCA K HENpaBUITbHOMY BbIXOAHOMY CUrHany. 910 YCTPOUCTBO AENCTBYET TOMNbKO B TOM
cryyae, ecnv noToK gaHHbIX NBMEHAETCHA B MHTEpPBale gMarHoCTUYeCKOro TeCTUPOBAHUAL.

Nutepartypa:

Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,
Verlag TUV Rheinland, Koln, 1986, ISBN 3-88585-315-9.

MSR-Schutzeinrichtungen. Anforderungen und Massnahmen zur gesicherten Funktion. DIN V 19251, February
1995.

A.6.5 CpaBHeHMe/ronocoBaHne BXOAHbLIX AaHHbLIX

[Tpumedadnwue — Ccbhifika Ha gaHHbin metoa/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxeHune A,
Tabnuubl A.7 n A.14).

Llenb: obHapyxXeHne cnyYanHbiX 0TKa30B, OTKA30B, OOYCNOBMNEHHbIX BHELUHUMW BO3OENCTBUSMU, BPEMEHHbIX COO-
eB, OTKA30B agpecaumnn, NnocTeneHHbIX OTKA30B (AN aHanoroBbiX CUrHANOB) U CAMOYCTPAHSIOWMXCA OTKA3O0B.

OnucaHue: 310 YCTPOUCTBO, 3aBUCMMOE OT MNOTOKa AaHHbIX, CpaBHUBAET BbIXOAHbIE OaHHble C HE3aBUCUMbIMW
BXOAHbIMW AaHHbIMK Ansi obecneyveHnsi COBMECTUMOCTU ¢ 0BNnacTbio AONYCTUMbIX 3HAYEHUW (Bpemsi, AnanasoH). Pea-
nmayemast U3bbITOUHOCTb MOXET ObIThb 1 13 2, 2 n3 3 unu 6ornee BoicOKast. 3TO YCTPOUCTBO AEUCTBYET TONBKO B TOM Cryvae,
€CNnn MOTOK AaHHbIX U3MEHSAETCH B MHTEPBAale ANarHoCTUYECKOro TeCTUPOBAHUAL.

Nutepartypa:

Microcomputers in safety technique — an aid to orientation for developer and manufacturer. H. Holscher, J. Rader,
Verlag TUV Rheinland, K&In, 1986, ISBN 3-88585-315-9.

MSR-Schutzeinrichtungen. Anforderungen und Massnahmen zur gesicherten Funktion. DIN V 19251, February

1995.

A.7. MapuwpyTbl AaHHbIX (BHYTPEHHUN OOMEH)

[naBHas uenb. OODHapy)XeHUe OTKA30B, ODYCMOBNEHHbIX UCKAXXEHUSAMU NPU nepegade nHopmMmauum.

A.7.1 OgHobunTtoBana annapaTHasd U3ObLITOYHOCTL

[TpnmedaHwune— Ccbillka Ha AaHHbI meToa/cpeacteo npuBeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A.8).

Llenb: obHapyxeHne BCcex HEYETHO-OUTOBLIX OWNDOK, TO ecTb 50 % BCEX BO3ZMOXHbIX BUTOBLIX OLLMOOK B MOTOKE
OAaHHbIX.

OnucaHune: WuHa paclwupsaeTcss Ha 0gHy NUHUKD (BUT) 1 3Ta gononHuTenbHaa nNuHuMsa (bUT) ncnoneb3ayeTcsa ans
OBHapyXXeHUs OTKA30B NyTEM NPOBEPKN HA YETHOCTD.
INutepartypa:
Microcomputers in safety technique — an aid to orientation for developer and manufacturer. H. Holscher, J. Rader,
Verlag TUV Rheinland, K&In, 1986, ISBN 3-88585-315-9.

A.7.2 MHoroountoBas annapaTtHaa N30bLITOYHOCTbL

[TpnmeyaHwmne— Ccbillka Ha gaHHbI meToa/cpeacteo npueeageHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A.8).

Llenb: obHapyxeHne OTKA30B B NMpoLuecce nepeaaqm rno WwuHe U B NocrneaoBaTerbHbIX KaHanax CBsiau.
OnucaHue: WwunHa paclumpsaeTcs Ha gse unu bonee nuHMKM (BUTOB) U 3TU AOMNONHUTENBbHbIE NUHUK (BUTbLI) NCMNONb-
3YIOTCA ANA ODHApYXXEeHUs 0TKA30B METOAOM Koda X3MMUHra.
INutepartypa:
Microcomputers in safety technique — an aid to orientation for developer and manufacturer. H. Holscher, J. Rader,
Verlag TUV Rheinland, K&In, 1986, ISBN 3-88585-315-9.

A.7.3 NonHaa annapaTtHasa N30bITOYHOCTL

[TpnmedaHwmne— Ccbillka Ha gaHHbI meToa/cpeacteo npueaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A.8).

Llenb: obHapyxeHne 0TKA30B B Npouecce nepegadn gaHHbIX NyTEM CPaBHEHUSI CUIHANOB ABYX LUWH.
OnuncaHue: wuHa aybnupyeTcsa v AONONHUTENbHbIE NUHUK (BUTHI) CMIONB3YIOTCA ANs 0OHAPYXeHNs1 OTKA30B.
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Nutepartypa:
Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,

Verlag TUV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.
A.7.4 AHanu3 c UICNoJsib30BaHUEM TECTUPYIOLWNX KOMOMHaAUUN

[TpnmedaHwune— Ccbinka Ha AaHHbIK meToa/cpeacteo npuBeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nnuy A.8).

Llenb: obHapyxXeHne ctaTtu4ecknx OTKa30B (MOCTOSIHHbIX OTKA30B) N NEPEKPECTHLIX NOMEX.

OnncaHue: oCyLEecTBNAETCA HE3AaBUCUMOE OT NOTOKA AaHHbIX UMKIMNYECKOEe TECTUPOBAHME MapLUPYTOB AaHHbIX.
Micnonb3yeTtcs onpeaenenHas TecTupyrowas kKombnHaums anst cpaBHeHUS HabngaemMblX 3HAYEHUA C COOTBETCTBYIOLLU-
MU npeanonaraemMbiMyU 3HAYEHUSMMU.

Bocnpusatune nHpopmaumm o TECTUPYIOWEN KOMOMHALMKM M €€ OUeHKa AOIIKHbI ObiTb HE3ABUCUMbI APYr OT Apyra.
Tectupyrowme kKombuHaUMM He AOIKHbI HEBnaronpuaTHO BNUATL HA onepaunn EUC.

InTepartypa:
Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,

Verlag TUV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.
A.7.5 N30bITOMHOCTL NPV nepenave

[TpnmeyaHwune— Ccbinka Ha gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nmuy A.8).

Llenb: obHapyxeHne camoyCcTpaHsIIoWNXCs OTKA30B B OOMEHe Mo LWWHE.
Onucanue: nHdopmauus nepegaeTcs NnocnegoBaTenbHO HECKONBbKO pa3. [NOBTOpEeHMe OCYLWEeCTBNAETCH TOMNbKO
ans1 OOHaApPYXEeHUS1 CaMOYCTPaHSAWMXCH OTKA30B.

INutepartypa:
Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,

Verlag TUV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.
A.7.6 UudhbopmaLMOHHAA N3OBLITOYHOCTL

[TpnmedaHwune— Ccbinka Ha AaHHbIK meToa/cpeacteo npuBeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nnuy A.8).

Llenb: obHapyxeHne O0TKa30B B OOMEHE MO LLUWHE.
OnucaHune: gaHHble nepegarTcs bnokamm Hapsay € BbIMUCNEHUAMU KOHTPONBHOW CYyMMbl ONs Kaxgoro 6roka.
[Tocne 3Toro NPUeMHUK NOBTOPHO BbIMMCMNSAET KOHTPONbHYIO CYMMY MONYYEHHbIX AAaHHbIX. Pe3ynbTaT cpaBHMBAETCS C

NOSTYYEHHOUN KOHTPONBHOW CYMMOMW.

INuTepartypa:
Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,

Verlag TUV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.

A.8 NMutanne
[naBHas uenb. ODHapyXXeHUe UM yCToOMYMBOCTb K OTKa3zam, 006yCnoBNEHHbIM NCTOYHUKOM MUTaHUS.

A.8.1 3awwnTa oT OpoOCKa HAaNPAXeHUA C NOMOLbLIO 6e30MacHOoro BbIKMOYeHUs

[TpnmedyaHwmne— Ccbinika Ha gaHHbIK meToa/cpeacteo npueeageHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nmuy A.9).

Llenb: 3awmrta cucrem, CBsA3aHHbIX ¢ 6e30NacHOCTbLIO, OT BPOCKa HaMPSHKEHUS.
OnucaHune: BpoCcoK HaNpsiXkeHns1 OBHaAPYXMBAETCHA 4OCTATOYHO PaHO € TEM, YTOObI BCE BbIXOAbl MOIMN BbITb Nnepe-
KNoYeHbl B 6e30nacHoOe COCTOSIHME NPOoUEaYPON OTKITIOYEHUS MUTAHUA WU NEPEKITIOYNNNCE HA BTOPOU DNOK NUTaHUS.

INutepartypa:
Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.

A.8.2 YnpaBneHune Hanps)XxeHnem (BTOPUYHbIM)

[TpnmeyaHwune— Ccbinka Ha gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
oy A.9).

Llenb: KOHTpONb BTOPUYHbLIX HANPSHKEHUW U MHUUManm3aymsa 6e30nacHoro COCTOSAHUSA, €CIM 3HAYEHUE HaNPshHKe-

HUA HE HaxoauTCHA B 33daHHOM Auana3soHe.
Onucanue: BTOPUYHOE HaMPSHKEHUE KOHTPONMUPYETCS U MUTAHME OTKMoHaeTcs nmbo NponcxognT NEPEKTIOHEHNE

Ha BTOPOU BNOK NUTAHUA, ECINN HE HanpshXeHune HaxoauTcAa B 3aJaHHOM AguanasoHe.
A.8.3 BbiknoveHne nutaHnda ¢ codbnwgeHnem 6e3onacHoOCTH

[TpnmedaHwune— Ccbinka Ha AaHHbIK meToa/cpeacteo npuBeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nnuy A.9).

Llenb: BblKM4YeHne nutaHusa ¢ 6e3onacHbiM COXpaHEHMEM MMEISLLENCHa MHopmMauum.
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OnucaHne: BPOCOK HaNPsKEHNS UNW HEAOHANpPsXeHne 0bHapyXMBaeTCca AOCTATOYHO PaHO ¢ TeM, 4YTobbl coxpa-
HUTb BHYTPEHHEE COCTOSIHNE B HE3HEPro3aBUCUMON NaMATU (MPU HEODBXOAMMOCTN) U TEM CaMblM YCTAHOBUTb BCE BbIXO-
nbl B 6e3onacHoe COCTOSAHME Npoueaypon OTKMIOYEHUS MUTAHUS, UKW Xe BCE BbIXOAbl MEPEKNOYNTL B Be30nacHoe
COCTOSIHME MNPOLUEAYPON OTKITIOYEHUS NMUTAHUSA, NMMOO NPONCXOANT NEPEKNIOYEHNE HA BTOPOWU BNOK NUTAHUAL.

A.9 BpeMeHHON 1 NOr’M4eCKNn KOHTPONb NocrneaoBaTeNIbHOCTU BbINOJTHEHUA NporpamMm

[Tpnumedyadnwne— Haaty rpynny metogoB unv cpeacts gadbl ceolkn B MOK 61508-2 (cm. npunoxernue A,
Tabnuubl A.16, A 17 n A.19).

[naBHas uenb:. ODHapyXeHWe UCKaXEHHbIX NPOrpaMMHbIX NocneaoBaTenbHOCTEN. VICKaXeHHas nporpamMmHas
NocneaoBaTENbHOCTh MOSABNAETCS, €CNU OTAENbHbIE 3NEMEHThI NporpamMmmMbl (HanpumMmep nporpamMmmHbie Moaynu, nog-
nporpamMmmbl UMM KOMaHAbl) 06pabaTbiBalOTCA B HENPABUITbHON NOCNEeA0BATENBHOCTU UMM B HECOOTBETCTBYIOWMW NEPU-
0 BpeMeHu, unu ecnm comnacb TakToBas Yactorta npoueccopa.

A.9.1 KOHTpONbHLIN 4aTYUK BPpeMeHU ¢ oTAeSNIbHOWN BpeMeHHOW ba3on be3 BpeMeHHOro OKHa

[TpunmeyvaHne— Ccbiilka HA gaHHbIn meToa/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuubl A.10 n A.12).

Llenb: KOHTpONb NOBEAEHNA N NOCNEA0BATENBHOCTU BbINOJTHEHUA MPOrpamMmm.

OnucaHue: BHEWHWE CpeacTBa onpeaeneHnst BpeMeHn ¢ oTaensHon 6a3on BpeMeHn (HanpuMep KOHTPOIbHbIN
OATYUK BPEMEHN) NEPNOANYECKM NEPEKITIOHAIOTCH AN KOHTPOMNSA NOBEAEHUS KOMMBIOTEPA U NOCNeA40BaTENBHOCTU Bbl-
NoNHeHus nporpamm. Ba)Ho, 4TODBbl MOMEHTbLI NepeknioyYeHnss Bbinu NpaBuUNbHO PacnonoXeHbl B nporpamme. KoHT-
PONIbHLIN AATYUK BPEMEHN HE MEPEKTIOHAETCH C HEKOTOPbIM PUKCUPOBAHHLIM MEPUOAOM, OQHAKO 3a4aeTCH MAaKCK-
MallbHbIN MHTEPBAN.

INuTepartypa:

Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,

Verlag TUV Rheinland, KéIn, 1986, ISBN 3-88585-315-9.
A.9.2 KOHTPONbLHLIN AATYUK BPEMEHMU C OTAENIbHON BPeMeHHON 6a30U N BpeMeHHbIM OKHOM

[TpunmeyaHNne — Ccbiilka HA gaHHbIn MeToa/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuubl A.10 n A.12).

Llenb: KOHTpONb NOBEAEHNA U NOCNEA0BATENBHOCTU BbINOJTHEHUA MPOrpamMm.

OnucaHue:. BHEWHWE CpeacTBa onpeaeneHns BpeMeHn ¢ oTaensHon 6a3on BpeMeHn (Hanpumep KOHTPOIbHbIN
OATYUK BPEMEHN) NEPNOANYECKM NEPEKITIOHAIOTCHA AN KOHTPOMNSA NOBEAEHUST KOMMBIOTEPA U NOCNeA40BaTENBbHOCTU Bbl-
NONHEeHus nporpamm. BaxkHO, 4TODObl MOMEHTbI NepekntoyYeHus dbinv NPaBuUIIbHO pacrnonoXeHbol B nporpamme. KoHT-
PONbHbIN AATYUK BPEMEHU HE MEPEKNIOHAETCHA C HEKOTOPbLIM PUKCUPOBAHHLIM MEPUOAOM, OQHAKO 3a4aeTCH MAaKCK-
ManbHbIM MHTEPBan. Ecnn nocnegoBaTenbHOCTU NPOrpamMm BbIMONHAKTCA DONbLUE UIMU MEHbLLE OXUAEeMOro BPEMEHMW,
TO BbIMNONTHAETCH OEVNCTBUE YPEIBbIMAUHOIO Criydas.

INutepartypa:
Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,
Verlag TUV Rheinland, KéIn, 1986, ISBN 3-88585-315-9.

A.9.3 JlornyecKknn KOHTpONbL NocneaoBaTeNIbHOCTU BbIMNONTHEHUA NPOorpaMm

[TpunmeyaHne— Ccbiika HA gaHHbIN meToa/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuubl A.10 n A.12).

Llenb: KOHTPONb NpaBUNbHOWN MOCNeaoBaTENbHOCTU BbINONMHEHUA OTAENbHLIX YacTeN NMPOorpamMmeobil.

OnucaHue: npaBurbHas MocrnegoBaTefibHOCTh BbIMOMHEHUA OTAENbHbIX YacTen nporpamMmmbl KOHTPONUPYETCS C
NOMOLLBI NMPOrpaMmmMHbIX CpeacTB (Npoueayp y4eTa, KNYeBbIX Npoueayp) unm ¢ MCnonb3oBaHMEM BHELIHUX CPeaCTB
KOHTpONs1. BaxHo, 4TODbl TOYKM NPOBEPKU pacnonarannucb B nNporpamMmme rnpasuiibHO.

Nutepartypa:

Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,

Verlag TUV Rheinland, Koln, 1986, ISBN 3-88585-315-9.
A.9.4 KombnHauna BpeMeHHOro v IOrm4ecKoro KOHTponsa NnporpaMMHOM nocneaoBaTeNibHOCTH

[Tpumedadnwuwe — Ccbifika Ha gaHHbin metoa/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxeHune A,
Tabnuubl A.10 n A.12).

Llenb: KOHTPONb NOBEAEHUA U MPAaBUITbBHOW MOCNEA0BaTENBbHOCTU BbIMONMHEHUSA OTAENbHbLIX YACTEN MPOrpamMmesil.
OnucaHwe: cpeacTBo onpeaeneHns BpeMeHn (Hanpumep KOHTPOIbHbIW AAaTUYMK BPEMEHN), KOHTPONMPYIOLEE Npo-
rpPaMMHYI0 NocneaoBaTeribHOCTb, BHOBb 3aMnyCKaeTCA TONbKO B Criyyae, ecrnv nocregoBartefibHOCTb Mogyien nporpamme|
BbIMNONTHATCH MNpPaBuIbHO.
INutepartypa:

Microcomputers in safety technique — an aid to orientation for developer and manufacturer. H. Holscher, J. Rader,
Verlag TUV Rheinland, K&In, 1986, ISBN 3-88585-315-9.
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A.9.5 [lepBOHa4YanbHbIN TECT NMPU BKNHOYEHUN

[TpnmeyaHne— Ccoilka HA gaHHbIn meTog/cpeacTteo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuubl A.10 n A.12).

Llenb: obHapyxeHne OTKa3oB Nnpu nepeoHaYvarnbHOM TeCTe.

OnucaHne: npu 3anycke NpoBogUTCA NepBoHavarnbHbIM TECT. 3anyCK BO3MOXEH TOJIBKO B Criyvae, ecnm nepBoHa-
YanbHbIN TECT NMpowen ycnewHo. Hanpumep, gatuuk TemnepaTtypbl MOXET ObITb MPOBEPEH HArNPETLIM PEIUCTOPOM NpK
3arnycke.

A.10 BeHTnauma v Temnepartypa

[TpumevaHune—HaasTy rpynny metoaoB v cpeacTtB gaHa cebinka B MOK 61508-2 (em. npunoxenne A, Tabnuubi
A17n A19).

[naBHas uenb: ynpasBneHne oTKkaszamMm B CUCTEMAX BEHTUNALUMKM N TEMNEPATYPHbLIX NPNBopax n/Mnm nx KOHTPOrb,
€CNn OHWU CBsA3aHbl ¢ BE30NacHOCTLIO.
A.10.1 aTymK TemnepaTypbl

[TpnmedaHwune— Ccbinika Ha gaHHbIK meToa/cpeacteo npueeageHa B MOK 61508-2 (cm. npunoxenne A, Tab-
oy A.11).

Llenb: obHapyxeHne TeMnepaTypHOro neperpeBa unn HegorpeBa 4o Toro, Kak CUCTema Ha4vHeT AeNCTBOBATb BHE
3aaHHbIX TpeboBaHWW.

OnucaHune: gaTtyuk TeMmnepaTypbl KOHTPONMPYET TeMNnepaTypy B Hanbonee kputnyeckmx toukax E/E/PES. lNpexae
4yeM Temnepartypa BbIMAET U3 3a4aHHONo gnanasoHa, npoucxoaut aBapunHoe OeucTBUE.

A.10.2 YnpaBrneHne BeHTUNALNEN

[TpnmeyaHwmne— Ccbinika Ha gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-2 (cm. npunoxenne A, tab-
oy A.11).

Llenb: obHapyxeHne O0TKa30B B paboTe BEHTUNATOPA.

OnucaHue: pabota BEHTUNATOPOB KOHTPONUPYyeTca. ECnn BEHTUNATOP HAXoanTcs B Hepabovyem COCTOSIHUK, TO
npeanpuHUMaloTca AEUCTBUA NO BOCCTAHOBIEHUIO €ro pabovero CoOCTosIHMA (MK €ro aBapumMHOMY OTKITIOHYEHUIO).

A.10.3 be3zonacHoe BbLIKNIO4YeHWE C UCMOJNTb30BaHUEM NMaBKOro npeaoxpaHuTens

[TpnmeyaHwune— Ccbinka Ha gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nmuy A.11).

Llenb: BbIKIIOYEHWE CUCTEMBI, CBA3AHHOW C BE30NAaCHOCTbLIO, A0 TOro Kak napamMmeTpbl CUCTEMbI BbIMAYT U3 33aH-
HbIX TEMMEPATYPHbLIX PEXUMOB.

Onucanue: nnaBkuU NpegoxpaHuTenb UCMONb3YeTCs ANS BbIKMIOYEHUS CUCTEM, CBSI3aHHbLIX C 6€30NacHOCTLIO.
B cucteme PES BbIKMIOYEHME OCYLLECTBNASTCA Npoueaypou OTKIMIOYEHNA NMUTAHUA, KOTOpas XpaHUT MHopMaUUuo, He-
06X0aMMYI0 NPU aBapPUNHBLIX OEUCTBUSIX.

A.10.4 NoporoBbie cooblweHnsa OT TEPMOAATYMKOB U YCITOBHAA TPpeBora

[TpnmedaHwune— Ccbinika Ha gaHHbIK meToa/cpeacteo npuBegeHa B MOK 61508-2 (cm. npunoxeHne A, Tab-
oy A.11).

Llenb: nokasartb, YTO CUCTEMbI, CBA3aHHbIE C DE30NAaCHOCTLIO, PaboTaloT Takke 3a npeaenamMmm 4onyckos No TeMne-
paTtype.

OnucaHne: namepsieTcs TeMneparTypa, a Nnpu ee BbiXxoae U3 3agaHHoro gnanasoHa Bbl4aeTCH aBapUUHbIN CUIHarn.

A.10.5 CoeanHeHne yCTPONCTBA NPUHYAUTENTBHOIO OXIaXaeHusa BO3ayXa U MHOMKaTopa COCTOSIHUN

[TpnmedaHune— Ccbinka Ha gaHHbIK meToa/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
oy A.11).

Llenb: He gonycTnTeb neperpeBa nyTeém UCKYCCTBEHHOIO BO3AYLWHOMO OXNa)aeHusl.

OnucaHne: namepsietTcsa temneparypa. Ecnm temnepartypa npeBblWaeT 3agaHHbIn NMpegen, TO BKIIYaeTCcs NCKYC-
CTBEHHOE BO34yWHOEe oxna)geHue. [Nonb3oBaTtenb MHOPMUpYETCH 00 M3MEPEHHOM 3HAYEHUU TEMIMEPATYPSI.

A.11 OOmeH n 3anoMunHaloLWee YyCTPOUCTBO DOSbLLUON €MKOCTH

[[NaBHas uenb. KOHTPOIb OTKA30B B Nnpouecce odMeHa Mexgy BHELWLHMMM UCTOYHUKAMKU N 3aMOMUHAIOWNM YCTPON-
CTBOM BONbLLON EMKOCTMW.

A.11.1 OToeneHve NIMHUN INEKTPNHECKOro NUTaHNA oT MHPOPMALMNOHHbLIX JIMHUN

[TpnmeyaHwune— Ccbinka Ha gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
oy A.13).

Llenb: MmmHnmMmnanpoBaTtb NEPEKPECTHLIE NOMEXN MHPOPMALNOHHbLIX NTMHUN, MHOYUWPYEMbIE CUIBbHBIM TOKOM CWUC-
TEMbl MNMUTAHUA.

5 15



[OCT P M3K 61508-7—2007

Onucanne: nuHun, obecnevmBarolLMe 3INEKTPUHECKOE NMUTaHne, OTAENSATCA OT NMMHUWN, NEPEHOCALMNX MHDOPMa-
LMI0. DNEKTPUYECKOE Nnone, KOTopoe MOXeT MHAYUMPOBaTh HA MHAPOPMALUMOHHBLIX NMMHUAX BCMNECKU HANPSAXEHUA, YMEHb-
LLAETCHA C YBENMNYEHUEM PACCTOSAHUS.

A.11.2 NpocTpaHCTBEHHOE pasgeneHne rpynnoBbIX NTMHUA

[TpunmeyvaHne— Ccoiika HA gaHHbin metog/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuubl A.13 n A.17).

Llenb: MUHMMK3npoBaTh NEPEKPECTHbIE NOMEXU, NHOYUNPYEMbIE TOKOM CUCTEMbI NUTAHUA B TPYMNNOBbLIX NUHUSAX.

Onucanue: nuHnn ¢ gybnupyrowmmm curHanamMmm oTAENATCA gpyr OT gpyra. SIMeKTpudeckoe none, KoTopoe MoryT
MHAYUMPOBAaTb BPOCKN HANPSKEHUN B FPYMMNOBbIX NUHUAX, YMEHBLLLAETCH C YBENUYEHNEM PAaCCTOSIHUSA. DTO OTAENeHue
NMVMHUN CHWXKAET TaKkKe OTKa3bl Mo 00LWEn npuimnHe.

A.11.3 lNoBbilWeHNe YCTONYUBOCTHU K NMEeKTPOMArHNTHbIM BO34eNCTBUAM

[TpunmeyaHne— Ccboiika HA gaHHbIn meTog/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxerHue A,
Tabnuubl A.13, A 17 n A.19).

Llenb: MMHUMN3NPOBAaTL 3MEKTPOMArHUTHbIE BIIUSIHUSA HA CUCTEMY, CBA3AHHYIO C Be30NacHOCTLIO.

OnucaHue: co3gaHne Takmx MEeTOAoB, KakK 3KpaHMpoBaHME U unbTpauns, and yMeHbWeHUA YyBCTBUTESBHOCTY
CUCTEM, CBSAA3AHHbIX C 6€30NaCHOCTBIO, K SMEKTPOMArHUTHbLIM NONSAM, KOTOPbIE MOIMYT HABOAUTBLCH HA NTMHUN NUTAHUA UK
CUTrHalbHble NMMHUK, NMNDO BO3HUKATL B Pe3ynbTaTe 3MeKTPOoCTaTUYECKUX paspsaaos [7].

Nutepartypa:

Noise Reduction Techniques in Electronic Systems. H. W. Ott, John Wiley Interscience, 2nd Edition, 1988.
=MC for Product Designers. Tim Willlams, Newnes, 1992, ISBN 0-7506-1264-9.

Grounding and Shielding Techniques In Instrumentation. John Wiley & Sons, New York, 1986.

Principles and Techniques of Electromagnetic Compatibility. C Christopoulos, CRC Press, 1995.

Gestaltung von Maschinensteuerungen unter Bertcksichtigung der elektromagnetischen Vertraglichkeit. F. Borner,
Sicherheitstechnisches Informations-und Arbeitsblatt 330260, BlIA-Handbuch. 20. Lfg. V/93, Erich Schmidt Verlag,
Bielefeld.

A.11.4 lNepenavya He3KBUBANEHTHbLIX CUFHANOB

[TpunmeyvaHne— Ccoiilka HA gaHHbin metoa/cpeacteo npueegeHa B MOK 61508-2 (cm. npunoxerHue A,
Tabnuubl A.13 n A.17).

Llenb: obHapyXeHne 0aNHAaKOBbIX MHAYUUPOBAHHLIX HAMPs>KeHUW B rpynnoBbIX NMMHUAX nepegadn CUrHanos.

Onucanue: Bca aybnupyemas nHdopmaumsa nepesaeTcs ¢ aHTUBANEHTHbIMW cUrHanamm (Hanpumep rnornyveckme
1 1 0). Owmnbkun no obLWen NpuinHe (HAaNPUMeEP, BbI3BAHHbLIE 3MEKTPOMArHUTHLIMU U3NTYYEHUAMIN) MOTYT BbITb ODHapyxe-
Hbl AHTUBANEHTHbLIM KOMMapaToOpoOM.
INutepartypa:
—lektronik in der Sicherheitstechnik. H. Jars, D. Reinert, Sicherheitstechnisches Informations-und Arbeitsblatt
330220, BIA-Handbuch. 20. Lfg. V/93, Ernch Schmidt Verlag, Bielefeld.

A. 12 DaTyvkwu

[[naBHas uenb. OOHapy)XeHne OTKA30B B AaT4MKax CUCTEM, CBSA3AHHbIX C BE30NACHOCTLIO.

A.12.1 3TanoHHbLIN A4aTYNK

[TpnmeyaHwmne— Ccbillka Ha gaHHbI meToa/cpeacteo npueaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A.14).

Llenb: obHapyxeHne oTKasa gatymka.

Onucanune: ans KOHTpons padboTocnocobHOCTN gaTynka UCNONb3yeTcsl HE3AaBUCUMbIN 3TaNOHHbIM gaTyumk. Bee
BXOAHbIE CUrHANbI B NOAX04SWMNE BPEMEHHbIE NMHTEPBAlbl MPOBEPSOTCH 3TANOHHBIM JaTHYUKOM ANst ODHAPYXXEHUs1 OTKa-
30B B paboTe npoBepsaemMoro gatymka.

INutepartypa:

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.

A.12.2 NMonoxuntenbHO-ynpaBnsaeMbIN NepeKnovaTenb

[TpnmedaHune— Ccbillka Ha gaHHbI meToa/cpeacteo npuegeHa B MOK 61508-2 (cm. npunoxeHne A, tab-
nuuy A.14).

Llenb: pa3soMKHYTb KOHTAKT C NOMOLBbID HEMNOCPEACTBEHHOIO MEXAaHUYECKOro CoOegUHEHNST MEXOY KyIavkoM nepe-
KIoYaTens n KOHTaKTOM.

OnucaHne: NONMOXUTENBHO YNPaBNAeMbIn NePEKNoYaTernb PasmMblikaeT CBOU 0ObIMHO 3aMKHYTbIE KOHTAKTbl HEMOC-
PEACTBEHHBIM MEXaHUYECKNM COEeQUHEHMEM MEXAY KYINayvkoM nepexnidaTtens n KOHTakToM. PazoMKHYTOCTbE KOHTaKTOB
nepeknodvartens obecnevmBaeTcsl BCAKUM pas, Korga Kynadok nepekrovartens Haxoautcs B paboyem nonoxeHum.

INutepartypa:

Verriegelung beweglicher Schutzeinrichtungen. F. Kreutzkampft, K. Becker, Sicherheitstechnisches Informations-
und Arbeitsblatt 330210, BIA-Handbuch. 1. Lfg. IX/85, Erich Schmidt Verlag, Bielefeld.
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A.13 OKOHeuYHble 3NneMeHTbl (NpnBOAbI)

[naBHaa uenb. 0bHapyXeHne OTKA30B B OKOHEYHbIX 3M1EMEHTaX CUCTEM, CBA3AHHbLIX C 6E30MacHOCTLIO.
A.13.1 MOHNTOPUHT

[TpnmedyaHwmne— Ccbinka Ha gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nmuy A.15).

Llenb: obHapyxeHne oTkasa npmBoja.

Onucanue: onepaumm NpUBO4a KOHTPONMUPYIOTCH (Hanpumep MOMOXUTENbHO YNPaBNsieMbIMU KOHTAKTaMWU pene;

CM. KOHTPOIIb penenHbIX KOHTAKToB B A.1.2). N36bITOYHOCTb, BHOCUMMASA 3TUM KOHTPOINEM, MOXET ObiTb MCNONMb30BaHA AN
NEPEKIIOYEHUA HA aBAPUNHBLIN PEXNM.

INutepartypa:
Zusammenstellung und Bewertung elektromechanischer Sicherheitsschaltungen fur Verriegelungseinrichtungen.

F. Kreutzkampf, W. Hertel, Sicherheitstechnisches Informations-und Arbeitsblatt 330212, BIA-Handbuch. 17. Lig. X/91,
Erich Schmidt Verlag, Bielefeld.

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.
A.13.2 [lepeKkpeCTHbIN KOHTPOJIb rPYNNOBbLIX NPUBOAOB

[TpnmedyaHwmne— Ccbinika Ha gaHHbIK meToa/cpeacteo npueeageHa B MOK 61508-2 (cm. npunoxenne A, Tab-
oy A.15).

Llenb: obHapyxeHne 0Tka3oB B NPUBOAAX MYTEM CPaABHEHUS! Pe3yrnbTaTOB KOHTPOMS.

OnucaHune: Kaxabiy rpynnoBon NPUBO4 KOHTPONMPYETCH CBOMM annapatHbiM KaHanom. [pun obHapyXeHnu pasnum-
4yun BbipabaTbiBAaeTCA aBapunHoe AEeNCTBUE.

A.14 CpepctBa npoTtnB (pM3nNveCKoro BoO3geNCTBMNA OKpyXarowen cpeabl

[TpnmedaHwmne— Ccbinka Ha gaHHbIK meToa/cpeacteo npueaeHa B MOK 61508-2 (cm. npunoxenne A, tab-
nvuy A.17).

Llenb: npeaotBpatuTh BIMSAHME (DU3NYECKON OKPYXKaloLWen cpeabl {BNaXXHOCTU, MNblNK, KOPPO3NKUHBIX CYyDOCTaHUNI),
BbI3bIBAKOLUMX OTKA3bI.

OnucaHne: NoKpbITUSA 060pyaoBaHNA AOIKHbI NPOTUBOCTOATh YPE3MEPHBbIM BHELWHUM BO3AEUNCTBUSAM [2].

[MpunoxeHwue B
(cnpaBo4HOe€)

AHanu3 metopoB u cpeactB ans E/E/PES: ucknw4veHne cuctemaTuyeCcKkux oTkasos
(cm. M3K 61508-2 n M3K 61508-3)

[ PUWMEYaAdHWE — MHorne METOAbI, lNMpeactaBlieHHble B AaHHOM TPUITOXEHUN OTHOCHATCH U K MNPOorpaMmMHbIM
cpeagciBam, HO B TMNPUITOXKEHUN C OHW HEe OMUuCaHh.bI.

B.1 Oowmne metoabl N cpeacTBa
B.1.1 YnpaBneHue npoeKkTtamm

[TpnmeyaHwune— Ccbinka HA gaHHbIN meToa/cpeactBo npuBeaeHa B MOK 61508-2 (tabnuubl B.1 — B.6).

Llenb: ycTpaHeHne 0TKa3oB C MCNOMNb30BAHMEM OpPraHu3auuoOHHOW MOAEenu, NpaBun U cpeacTtB no paspaboTke u
TECTUPOBAHUIO CUCTEM, CBSI3AHHbLIX C BE30MNAaCHOCTbIO.

Onucanune: Hanbornee 3HAYMMbIMU N NYHLWUMWU CPEACTBAMU SBIAOTCA:
- CO3JaHne OpraHn3aunoHHOW MOJernn B OCHOBHOM Ansi obecnedveHus kadectBa (CM. ctaHgaptel cepun MCO
9000-1— MCO 9004-1 unn aHanorn4Hble Um), ONMCaHHOE BO MHOMMX pabotax no obecnevyeHno KavecTea,

- YCTaHOBJIEHUE TPpaBuI1 U ornpegeriedne cpeacte And co3gaHnAd U noareepxXgqeHmnsd COOTBeTCTtBUA CUCTEM, CBHA3AH-
HbIX C 6630I'IEICHOCTI::IO, B PYKOBOACTBaX MO B3aMMOCBA3aHHBbIM U OTAEJIbHBIM MNMPOEeKTaM.

na ynpaesneHns npoekramm yCTaHOBIEHbI Crieaylowme BaXXHble 6a30BbIE€ MPUHLUMUNI
- NpU BbIBOpEe NPOEKTHOWN OpraHu3auum onpeaensitoTes:

3a4a4n U OTBETCTBEHHOCTW noapasaeneHnn KOHKPETHOW opraHn3auum,

NONMHOMOYMA AenapTaMmeHToOB No obecnevyeHuto KavecTBa,

HE3AaBUCUMOCTb rapaHTUN KavecTBa (Npu BbINONTHEHUU BHYTPEHHEW MPOBEPKU) OT paspaboTku;
- NN1aH nNocneaoBaTenbHbIX AEUCTBUI (MOAENb AEUCTBUN) (POPMUPYETCH KaK:

onpegeneHne AeNcTBMA NO BbIMONHEHUIO NPOEKTa, BKINOYass BHYTPEHHUE MPOBEPKU U rpadmk nx npoBeae-
HUA,
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obHOBNEHNE NPOEKTa;
- CTaHgapTHasa nocrneaoBaTenbHOCTL AN BHYTPEHHEN NPOBEPKU OnpeaenseTcs Kak:
NaHMPOBaHME, NPOBEAEHNE N KOHTPOIb NMPOBEPKU (TEOPUSI MPOBEPKN),
NCNONb30BaAHNE PAa3NINYHbIX MEXAHU3MOB MPOBEPOK ANA COCTABHbIX YAaCTEWN,
COXpaHeHne pe3yrbTaToB MOBTOPHbLIX MPOBEPOK;
- yrpasneHne KoHdurypaumen peanmayeTtcs Kak:
aAMUHUCTPUPOBAHNE N NPOBEPKA BEPCUMN,
BbIABTIEHNE pe3ynbTaToB Mogndukauum,
NPOBEPKN COrNacoBaHHOCTU nocne moandukaunm,
- BBOOSITCS KONUYECTBEHHbIE OLIEHKN ONs1 cpeacTB obecneyveHus kKayectsa B BUAE:
yCTAHOBNEHUS TpeboBaHUW,
CTAaTUCTUKN OTKA30B,
- BBOOATCH aBTOMATU3NPOBAHHbIE YHUBEPCAllbHbIE METOAbI, MHCTPYMEHTHI U cpeacTBa 0by4eHus nepcoHana.
Nutepartypa:
IEEE: Software Engineering Standards. IEEE/Wiley-Interscience, New York, 1987.
Dependability of Critical Computer Systems 1. F. J. Redmill, Elsevier Applied Science, 1988, ISBN 1-85166-203-0.
Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.
B.1.2 JokyMmeHTaumsA

[TpumevanHuns
1 Ccbinka Ha gaHHbIn meTog/cpeacTtso npusegeHa B MOK 61508-2 (tabnuubl B.1 — B.6).
2 Cm. Tarke MOK 61508-1 (pasgen 5 v npunoxexHune A).

Llenb: ycTpaHeHne 0TKa30B 1 yrpoLweHne npoueaypbl oUueHKM 6e30NacHOCTU C MOMOLLBIO CUCTEM AOKYMEHTUPOBA-
HUSA KaXXOO0ro wara npouecca paspaboTkn.

OnucaHue: BO BpeMsi Npoueaypbl OLUEHKN, HApsiQy CO BCEMU COCTABMAWNMUN, BKITHOYEHHBIMU B pa3paboTKy, HEOD-
XOAUMO TaKXe yaensTb BHMMaHWE 3KCMyaTaunoOHHbIM Xapakrepuctukam mn 6esonacHocTn. B npouecce paspaboTku wm
obecneveHuss B Nobon MOMEHT BPeEMEHM NPOBEPKU AOKAa3aTeNnbCTB 6&30nacHOCTN 0cob0e BHUMAHNE yaensieTca QOKy-
MEeHTaumn Ha cuctemy [17].

OCHOBHbIMUN OBLWMMN NOAXOAAMU K AOKYMEHTUPOBAHUIO ABNSKOTCH BBEAEHNE PYKOBOASALWMX NPUHLUMOB CO34aHUA
OOKYMEHTOB U MCNOJSIb30BaHWE aBToMaTtmnsaumm, B TOM YUCTIE:

- PYKOBOOSILLME MPUHLUMNbI:

onpeaensitoT CTPYKTYPY AOKYMEHTA,
NCMONb3YKT Tabnuubl KOHTPOSBHbLIX MPOBEPOK AN POPMUPOBAHUA COAEPXKAHUA OOKYMEHTA W
onpeaensoT popMaTt AOKYMEHTA;

- aBToMaTm3auusa ynpaenseT AOKYMEHTUPOBAHMEM U CO3QAETCH CTPYKTYpUpoOBaHHAA Bubnmnoteka npoekTa.

K KOHKpETHbIM MEeTOA4amM COo34aHns QOKYMEHTOB OTHOCHATCA:

- pasgeneHne B gOKyMeHTauuu ornmcaHun;

TpeboBaHun,
CUCTEMBI (QOKYMEHTALMSA NOMb3oBaTENSA) U
paspaboTKn (BKIHOYas BHYTPEHHIOK MPOBEPKY);

- rpynnupoBaHue paspaboTaHHOW JOKYMEHTAUUKM B COOTBETCTBUU C XXU3HEHHbIM LMKITOM 6e30MnacHOCTY;

- onpegeneHne ctaHgapTHbIX MOAYNEN AOKYMEHTALUUN, N3 KOTOPbLIX MOIYT ObiTb CKOMMUITMPOBAHbI AOKYMEHTbI;

- ACHasA NAEeHTUMPUKALUNA COCTaBHbIX YacTeN OOKYMEHT3;

- chopmMmann3oBaHHOE ODHOBNEHUE BEPCUN;

- BbIBOP SICHBIX U MOHATHBLIX CPEACTB OMNUCAHUA:

QopMann3oBaHHas HoTauus Anst onpeaeneHunn,

eCTEeCTBEHHbIWN A3blK AN BBEAEHUN, ODOCHOBAHUN U NpeacTaBlNeHus HaMEepPEeHUH,

rpapunyeckoe npeacrasneHne Ans onucaHus npumepos,

ceMaHTU4ecKoe onpeaeneHne Ans rpaPuiuecknx 3NemMeHToB U

TEPMUNHOMONNYECcKne cnpaBoOvYHUKMN.
INutepartypa:
EWICS European Workshop on Industrial Computer Systems, TC 7. Safety Related Computers — Software
Development and Systems Documentation. Verlag TUV Rheinland, Kdéln, 1985.

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.

—ntwicklungstechnik sicherheitsverantwortlicher Software in der Eisenbahn-Signaltechnik. U. Feucht, Informatik-
Fachberichte 86, Springer Verlag, Berlin, 184—195, 1984,

Richtlinie zur Erstellung und Prafung sicherheitsrelevanter Software. K. Grimm, G. Heiner, Informatik Fachberichte
86, Springer Verlag, Berlin, 277—288, 1984.

B.1.3 PazgeneHune cuctem, CBA3aHHbLIX ¢ 0@30NacHOCTbLIO, U CUCTEM, He CBAAI3aHHbLIX C 6e30NacHOCTbLIO
1TpunmeyaHune— Ccbinka Ha gaHHbin metoa/cpeacTteo npueegeHa B M3K 61508-2 (tabnuvubl B.1 n B.6).
lenb: npegoTBpalleHne BrMsiHUA CUCTEM, CBA3AHHbIX C Be30NacHOCTbIO, HA CUCTEMbI, HE CBSI3aHHble ¢ Be3onac-
HOCTBIO, B HEMNPeABUAEHHbIX CUTyauunsx.
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Onucanue: B cneundukaumm aomkHo ObiTb onpegeneHo, BO3IMOXHO NN pasaeneHmne CUCTEM, CBA3AHHbIX N He
CBSAA3aHHbIX C B6e30NacHOCTbO. [JOIMKHbI ObiTb YCTAHOBIEHbI YEeTKME cneyndukaumum B3aMMoaencTBUS MexXay CUctema-
MW, CBA3AHHbIMM N HE CBSA3aHHbIMM C De3onacHOCTbIO. YeTKkoe ux pasgeneHne CHWXaeT 3aTpaTtbl HA TEeCTUPOBaHME
CUCTEM, CBA3aHHbIX ¢ 6&e30NacHOCTLIO.

Nutepartypa:

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.

B.1.4 PazHooOpa3une annapaTHbIX cpeacTB

[TpnmedaHune— Ccbinka Ha gaHHbIK meToa/cpeacteo npuseaeHa B MOK 61508-2 (tabnuubl A.16, A.17 n A.19).

Llenb: obHapyxeHne cuctemaTtu4veckmx OTKasoB Npu BbinonHeHun onepaumn EUC ¢ ncnonb3oBaHnem pasHoob-
Pa3HbIX KOMMOHEHTOB C Pa3fUYHbIMKW YacToTaMMn U TUNamMn OTKAa30B.

Onucanune: anga pasHoodpasHbiX KAHANOB CUCTEM, CBA3AHHbIX ¢ 6€30NacHOCTLIO, NCMNOMb3YIOTCHA Pa3NNUYHbIE TUMDI
KOMMOHEHTOB. JTO CHUXAET BEPOATHOCTb OTKA30B Mo 06Wen npuynHe (Hanpumep yBennyeHmne HanpsikeHus Nno CpaBHe-
HUIO C HOMMHAIOM, 3MEKTPOMAarHUTHbIE BIIUSIHMUSA) N MNOBbILLAET BEPOSATHOCTb ODHAPYXEHNA TAKUX OTKA30B.

CyuwecTBOBaHWE pasfnnYHbIX CPEACTB BbINONMHEHUSA TPebyeMon PyHKUMKN, HANpUMep NpUMeHeHne apyrmx ounam-
YEeCKNX NPUHUMMOB, npeanonaraeT BO3MOXHOCTb UCMONb30BaAHUA APYIMX CrocoboB pelweHns npobnemsl 0bHapyxeHus
CUCTEMATUYECKNX OTKA30B. Bo3HMKaeT pasHoobpasne TUMNOB UCNOMb3yeMbIX CMOCOBOB. ITO PYHKUMOHANBHOE Pa3HO00-
pasne gaeT BO3MOXHOCTb MCMNOMb30BaTh pa3findHblie Noaxoabl Ars QOCTUXEHUA OQHOIro 1 TOro Xe pesyrnbrara.

INutepartypa:

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York,1993.

B.2 Cneundukauna TpedboBaHnmn K besaonacHoctn E/E/PES

[maBHas uenb: co3gaHue cneundunkaumm, Kotopas, no BO3IMOXHOCTKU, bbina Obl nonHa, cBobogHa oT OWnbOK,
NPOTUBOPEYNN N MPOCTAa ANs MPOBEPKN.

B.2.1 CtpykTtypunpoBaHme cneuyndpmkaumn

[TpwnmeyaHwmne— Ccbinka HA gaHHbIN meToa/cpeacTeo npueeaeHa B MOK 61508-2 (tabnuubl B.1 n B.6).

Llenb: ymeHbLeHWe CINOXHOCTU NYTEM CO34aHUS UEePaPXUYECKOW CTPYKTYPbI HaCTUYHbIX TpeboBaHuK. VIcknoveHmne
oWwKnbBOK mHTEpdenca mexay TpeboBaHusMM.

OnucaHune: gaHHbIn MeTo , pasgensiet PyHKUMOHANBHYIO cneundukaumilo Ha YacTudHble TpeboBaHus Tak, YToOb!
MEXAy HUMW CyWecTBOBanu, no BO3MOXHOCTH, MPOCTENLLINE OTHOLWEHNA. ITOT METOA NPUMEHAETCA NOCNeaoBaTENBHO
00 TeX Nop, Noka He ByayT nonyveHbl HeBONbLINE YETKUE YacTuU4Hble TPpeboBaHusl. B pesynbrate nonyvyaetcs nepapxum-
Yyeckasl CTPYKTypa 4YaCTU4HbIX TpeboBaHUN, KOTOpas co3gaeT OCHOBY AN cneuyndunkaumm nonHbiX TpedoBannin. JaHHbIN
METO BblAensieT HTEPMENCHl MEXOY YaCTUYHbIMK TPeboBaHNAMU N OCODEHHO 3D MEKTUBEH NMPU €ro NCnonb30BaHUK
ANs NCKMYeHus owmnbok nutepdenca.

Nutepartypa:

Structured Analysis and System Specification. T. De Marco, Yourdon Press, Englewood Cliffs, 1979.
=ESA PSS 05-02, Guide to the user requirements definition phase, European Space Agency, 1989.

B.2.2 ®PopmanbHble MeTOoAbI

[TpumevyaHwus
1 lNMogpobHble cBEeAEHNA O KOHKPETHbIX chopmanbHbIX MeTogax npueBeaeHsl B C.2.4.
2 Ccbinka Ha gaHHbIn meToa/cpeacTtso npueegeHa B MOK 61508-2 (tabnuubl B.1 n B.6).

Llenb: co3gaHne HeaBYCMbICITIEHHOM U COMMacoBaHHOW cneyndukauum ¢ Lenbio 0bHapyXeHus OWnbOoK 1 Nponyc-
KOB.

OnucaHune: chopmanbHble MeToAbl obecnevnBaloT cpegcTBa pa3padboTKu U ONUCaHUA CUCTEMbI HA KOHKPETHOM
atane ee cneundunkauum nnn NPoeKTUpoBaHus. Pe3ynbTupylouee onmcaHne uMeetT marteMmaTtuyeckyto opmMy U MOXeT
ObiTb NOABEPXKEHO MATEMATUYECKOMY aHanuiy ans obHapy)XeHUs1 pasnnyYHbIX KNacCoB HECOrNacoBaAHHOCTEN WUITN HE-
KOppPEeKTHOCTEN. bonee Toro, Takoe onucaHne MoXeT BblTb B HEKOTOPbLIX CnyYasix npoaHanmanposaHo Ha IBM nogobHo
TOMY, KaK CUHTAKCUC UCXOOQHOW MporpaMmmbl MPOBEPAETCA KOMIMUITATOPOM, UMW MNOAAEPXaHO cpeacTBaMu aHMMaunm
ONs1t N300paXKEeHUSA PasnUYHbIX acCnekToB NOBeAEeHUs1 ONMUCbIBAEMON CUCTEMbBI. AHMMAaUUA MOXET AaTb AOMONMHUTENbHOE
NOATBEPXKAEHNE COOTBETCTBUS CUCTEMBI KaK pearnbHbIM, Tak N hopmManbHO 3a4aHHbIM TPEBOBaHUSAM, NOCKONbKY aHUMa-
LMA ynydwaeTt BOCNpPUATUE YENTOBEKOM MOBEAEHUSA CUCTEMBI.

dopmanbHbI METOA MOXET B 06LEM cnyvae npeanaratb HOTauuo (B OCHOBHOM HEKOTOPbIE METOAbI ANCKPETHOW
MaTeMaTUKK), cpeacTtBa anst Bbieoga onucaHnsl B JaHHOW HOTAUMKM U pasfnyHble BUAbI aHann3a ans NpoBEPKU KOPPEKT-
HOCTU Pa3nMYHbIX CBONCTB OMUCAaHUMN.

[lpoekTnpoBaHue, HaA4YMHAsA ¢ MaTeEMATUYECKU hopmMmanbHOU cneundukaumm, ¢ NOMOLWbIO NMocneaoBaTENbHOCTU
NOWaroBbIX YTOMHEHUN MOXET MPUBECTU K CO34aHUNIO NOTMYECKON CXEMBbI.

INutepartypa:
Dependability of Critical Computer Systems 3. P. G. Bishop et al, Elsevier Applied Science, 1990, ISBN
1-85166-544-7.

HOL:. A Machine Orientated Formulation of Higher Order Logic. M. Gordon, University of Cambridge Technical
Report Number 68, 1985.
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B.2.3 NonydopmanbHblie MmeToAbI

Llenb: co3gaHne HegBYyCMbICNEHHbBIX U COrMacoBaHHbIX YacTen crneundunkaumm ¢ uenbto obHapyXeHns owmnbokK u
NPONYyCKOB.

[TpunmeyaHune— Ccbinka Ha gaHHbIn meTog/cpeacTeo npueeaeHa B MOK 61508-2 (tabnuubl B.1, B.2 n B.6) 1
B MOK 61508-3 (tabnuubl A.1, A.2n A4).

B.2.3.1 Obwmne nonoxeHwus

Llenb: ybeanTbcs B TOM, YTO NPOEKT COOTBECTBYET CBOEU crneundukaumm.

Onucanune: nonydopmanbHble MeTOAbI 0becne4vmnBaloT CpeacTBa co3gaHus OnNMcaHus CUCTEMbI HA CTaaUsX ee
pa3pabotkn (Hanpumep cneundunkaumm, NPOEKTUPOBAHNSA UMK KOgUpoBaHus). OnncaHne MoXeT OblTb B HEKOTOPbIX
cnydasix npoaHanmanpoBaHo Ha OBM vnun ans oTobpaxeHnsa pasnuyHbIX acnekToB NoBeAeHUs1 CUCTEMbI NCMONb30BaHA
aHnMmauus. AHUMaUMAa MOXeT nNpuaaTtb ONONHUTENBbHYIO YBEPEHHOCTL B TOM, YTO CUCTEMA COOTBETCTBYET KaK peanbHbIM,
Tak u cneynnumpoBaHHbiM TpeboBaHUAM.

B crniegyowmx NnyHKTax HACTOALWLErNO NPUIIOXEHUs ONMcaHbl ABa NonygdopmMarnbHbIX MeToaa.

B.2.3.2 MeTOo4 KOHe4YHbLIX aBTOMATOB /AnarpaMmmMsbl nepexoaosB COCTOAHUN

[TpwnmeyaHwmne— Ccbinka HA gaHHbin metoa/cpeacTteo npueeaeHa B M3OK 61508-3 (tabnuubl B.5 n B.7).

Llenb: npoBegeHne mogenupoBaHua, cneundpnuupoBaHue nnu peanusauns CTPYKTypbl ynpaBleHNss CUCTEMBI.

OnucaHue: MHOrMe CUCTEMbI MOTYT ObITb ONMUCAHbI B TEPMUHAX UX COCTOSIHMW, BXOA0B U AEUCTBUW. Takum obpa-
30M, HAXOOSACb B COCTOAHMM ST M Npu nonydveHnn Bxoaa |, cucrema MmoxXeTt BbIMONHUTL AeNCTBME A U NEPEUTU B COCTOS-
He S2. [lytem onucaHnsa OeNCTBUUM CUCTEMbI ANTA Ka)XX4oro Bxoda B Ka)XOoM COCTOAHUM MOXHO MOJTHOCTBIO OnucaTth
cuctemy. Takass Moaernb CUCTEMbI HA3bIBAETCH «aBTOMATOM C KOHEYHBbIMU COCTOAHUSAMMY. E€e YacTo n3obpaxaroTt B BUae
TaK Ha3blIBAEMOWU «anarpamMmmbl NepexoaoB COCTOSAHUNY, KOTOPAas NOKa3bliBAEeT, KAK CUCTeMAa NepexoanT 3 0aHOro CocTto-
AHWA B Apyroe, v B BUAe Mmatpuubl, B KOTOPOU ONA Ka)XX4oro COCTOAHUA U BXO4a 3a4alTcsa AEUCTBUSA NO nepexony B
HOBOE COCTOSIHUE.

B cny4vae, ecnu cuctema yCrnoXHSAETCH NN UMEET €CTECTBEHHYIO CTPYKTYPY, TO 3TO MOXET BbITb OTPAXKEHO B YPOB-
HEBOW CTPYKType «aBToOMarta C KOHEYHbIMU COCTOAHUAMUNY.

Crnieundukayms (NpoekT), BolpaxeHHasA(bi) B BUAE «aBTOMATA C KOHEYHbIMU COCTOSIHUAMMUY, MOTYT BbiTb NPOBE-
PDEHbI:

- HA NONHOTY (CUCTEMA AOMKHA UMETb AENCTBUE N HOBOE COCTOSIHME ANS KAXA0ro BX0A4a B KAXXAOM COCTOSIHUW);

- COrNacoBaHHOCTb (TONbKO OAHO U3MEHEHNE COCTOSAHUSA OMNUCBIBAETCS ANS KaXA0W napbl COCTOSIHME/BXOA) U

- JOCTMXKUMOCTb (MOXHO UMW HENb3sl MEPENTU U3 OQHOINo COCTOSIHUA B Apyroe npu nobdon nocneaoBaTtenbHOCTU
BXOO0B).

OTO BaXXHble CBOUCTBA ANs KpUTUYECKnx cnctem. VIHCTpymeHTel Ansa obecneveHust 3TMx NPOBEPOK NEerko paspabo-
TaTb. CyWeCcTBYIOT TAKXKE anropuTMbl, NO3BONAOLWME aBTOMATUYECKN T’EHEPUPOBATL TECTOBbLIE MPUMEPLI AN BEPUPUKA-
U1K peann3aumm «aBToMaTta ¢ KOHEYHbIMWU COCTOSIHUSAMU» UMW aHUMAaLUUKN MOAENU «aBToMaTta C KOHEYHbIMU COCTOSHU-
AMUR .

Nutepartypa:

Introduction to theory of Finite State Machines. A. Gill, McGraw-HIll, 1962.

B.2.3.3 Metoa ceten lNeTpwn

[TpwnmeyaHwmne— Ccbinka HA gaHHbIn meToa/cpeacTeo npmeeaeHa B MOK 61508-3 (tabnuubl B.5 n B.7).

Llenb: mogennpoBaHmne COOTBETCTBYIOLWMX AaCNEKTOB NOBEAEHUS CUCTEMBI, OLLEHKA N, BO3MOXHO, MOBbILWEHNE De-
30MacHOCTU N 3KCNIyaTaunoHHbIX TpeboBaHUM NyTEM aHanm3a v NOBTOPHOIro NPOEKTUPOBAHUS.

Onucanwne: cetn [leTpu OTHOCATCH K KNaccy MOAeNneun, OnUcbiIBaeMbliX TEOPUEN rpadoB, U UCMONMb3YIOTCA AN
npegcraBneHnsa nHpopmMauum n ynpasneHus NoToKaMmm B CUCTEMAX, B KOTOPbLIX MPOUeCChbl KOHKYPEHTHbI 1 ACUHXPOHHDbI.

Cetb [leTpy — 370 ceTb NO3MUMK 1 Nepexoaos. MNo3mumm MoryT BbiTb K MAPKUPOBAHHBLIMWY UNN «HEMAPKUPOBAH-
HbIMU». [lepexoa cunTalT «akKTUBU3UPOBAHHbLIM», €CIU BCE €ro BXoabl MapKMpoBaHbl. B akTMBM3NPOBAHHOM COCTOSIHUWA
no3anummn paspelwaercs (HO He TpebyeTcs) DbiThb «BO3DYXAEHHOW». ECnK no3nums «BO3DyXOaeHa», TO BXOA4, MOCTynato-
LM HA Nepexon, CTAHOBUTCH HEMAPKUPOBAHHbLIM, @ BMECTO HEro KaXabl BbIX04 M3 Nepexoga OKasblBaeTCH MapKUpO-
BaHHbIM.

[ToTeHumnanbHble ONACHOCTU MOIYT ObITh NPeAcTaBNeHbl B BUAE KOHKPETHbLIX COCTOSAHMN (MApKUPOBOK) B MOAENN
cetun letpn. Mogenb moxeT bbiTb pacwmpeHa ¢ Tem, YHTobbl obecnevnTb BO3IMOXHOCTU MOAENUPOBAHUSA CUCTEM BO
BpemeHn. M xoTta «knaccuyeckne» cetu [eTpu KOHUEHTPUPYIOTCH HA MOAENMPOBAHUN NOTOKOB YNPaBleHus, CyLWEeCTBYIOT
HEKOTOpPbIE paclwumpeHns mogenu cetu [etpu, B KOTOPbLIX MOAENUPYIOTCA NOTOKU OAHHbIX.

INuTepartypa:
Petri nets: Properties, analysis and applications. T. Murata, Proc. IEEE 77 (4), 541—580, April 1989.

Safety analysis using Petri nets. N. G. Leveson, J. L. Stolzy, Proc. 15th Ann. Int. Symp on Fault- Tolerant Computing,
358—363, IEEE, 1985.

Using Petri nets for safety analysis of unmanned Metro system. M. El Koursi, P. Ozello, Proc. SAFECOMP 92,
135—139, Pergamon Press, 1992.
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Net theory and applications. W. Brauer (ed.), Lecture Notes in Computer Science, Vol. 84, Springer Verlag, 1980.
Petri net theory and modelling of systems. J. L. Peterson, Prentice Hall, 1981.

A tool requirements specification and analysis real time software based on timed Petri nets. S. Bologna,
F. Pisacane, C Ghezzi, D. Mandrioli, Proc. SAFECOMP 88, 9—11 November 1988. Fulda, Fed. Rep. of Germany, 1988.
B.2.4 ABTOMaTU3NpoOBaHHbIe cpeacTBa pa3paboTKn cneundpmkaunm

[TpnmMmeyaHune— Ccbinka Ha gaHHbin meTtoa/cpeacTtso npueegeHa B MOK 61508-2 (tabnuubl B.1 n B.6) ne M3OK
61508-3 (tabnuubl A.1 n A.2).

B.2.4.1 O6wne nonoXxeHwus

Llenb: ncnonb3oBaHne opmMmarnbHbIX METOAOB crneundukaunum ansa yrnpoweHnst aBToMaTU4eckoro obHapyXeHus
HEeOAQHO3HAYHOCTEN U MOMNHOTHI.

OnucaHue: gaHHbIn MeTof co3gaeT cneundukaumno B BUae d6asbl JaHHbIX, KOTOPas MOXET aBTOMATUYECKU aHamnu-
3NPOBATLCA AN OLUEHKN COrmacoBaHHOCTU U NOMNHOTLI. VIHCTPYMEHT crneynukaumm MOXeT B MHTEpecax rnornb3oBarens
NCNONBb30BATh aHUMALMIO Pa3NUYHbIX acnekToB cneynuumnpoBaHHON cucTemMbl. B obwem cnyyvae gaHHbIM MeToq Noja-
OEPXXUBAET Co3d4aHNe He TONMbKO crieundukaummn, HO U atan NPoOeKTUPOBaHUA, a TaKXe Apyrue atanbl XU3HEHHOIO LMKIa.
MHCTPpYMEHTBI cneyndukaumm moryt b6biTb KnaccnuyumpoBaHbl B COOTBETCTBUM CO CNEAYIOWMMUN MYHKTAMN HACTOSLLErO
NPUNOXEHUS.

B.2.4.2 UHCTPYMEHTbI, HEe OPNEeHTUPOBaHHbIe Ha KOHKPeTHbIN MeToA

Llenb: nomowp nonb3oBaTento B COCTaBMEHNN NMpaBuiibHON cneundnkaymmn, NpUMeEHSs Noackaskm n QopMupys
CBSA3N MeXAy COOTBETCTBYIOWMNMU HACTAMM.

OnucaHne: MHCTPYMEHT cneyndmnkauumn ocBoboXaaeT nonb3oBaTenss 0T HEKOTOPON PYTUHHOW npoueaypbl, Noj-
NEPXKMUBAET yrnpaBrieHne NPoeKToM U He npeacTtaBnsetr u3 cedbsl Kakyro-nmbo KOHKPETHYIO MEeTOA0MNormio paspaboTku
cneundunkaumn. OTHOCUTENBbHAA HE3ABUCUMOCTb NOMNb3oBaTenen oT metoga no3sonsert bbiTb bonee cBOOOAHBIMKM NPWU
BbIOOpE KOHKPETHOro Metoaa U AaeT HEMHOro cneunanbHOW NOAAEPKKKM, HEODX0AMMOW MPpU Co3aaHnn cneundunkaymm,
YTO YCIOXHSAET OCBOEHNE CUCTEMBI.

Nutepartypa:

Integrierte Rechnerunterstutzung fur Entwicklung, Projektmanagement und Produktverwaltung mit EPOS.
R. Lauber, P. Lempp, Elektron. Rechenanlagen 27, Heft 2, 68—74, 1985.

B.2.4.3 lNpoueaypa, opneHTUPOBAHHAA Ha MOAernb C MepapXuveCcKMm aHarnm3iom

Llenb: nomowb Nonb30BaTento B CO34aHnM NpaBuiibHON cneundukaumm, obecneveHnmn cornacoBaHHOCTU MeEXAy
OMNMUCAHUSIMN MPOLECCOB MU AaHHbIX HA PA3NUYHbIX YPOBHSIX abCcTparnpoBaHus.

OnucaHune: gaHHbIn MeToq AaeT PyHKUMOHANbHOE NpeacTaBneHne 0 HeobXognMon cucteme (CTPYKTYPHbIN aHa-
NTN3) Ha Pa3nnYHbIX YPOBHSX abcTparnpoBaHuns (CteneHb TOYHOCTU). CTPYKTYPHLIN aHanm3 npoBOgUTCS Ha PasfnYHbIX
YPOBHSX KaK C npoueccamu, Tak U ¢ gaHHbiMn. OueHKa HEOAHO3HAYHOCTU U MOMNHOTHI BO3MOXHA MEXAY NepapXmnyecku-
MU YPOBHSIMU, a TakKkKe Mexay AByMst PyHKUMOHANbHLIMKW eaunHuuamm (MoaynsimMm) Ha 0gQHOM U TOM Xe YPOBHE.

INuTepartypa:

Structured Analysis for Requirement Definition. D. T. Ross, K. E. Schomann jr, IEEE Trans. on SE, Januay 1977.

B.2.4.4 Mopgenu CylWHOCTH

Llenb: nomolwb Nonb3oBaTENO B CO34aHUMN MPaBUNbHOU cneundukaumm Ha OCHOBE UCMONb30BaHUA MPU OMnuca-
HUN CUCTEMbI CYLLHOCTEN N OTHOLLEHUN MEXQY HUMMW,

OnucaHune: onucaHne NPOEKTUPYEMON CUCTEMbI B BUAE COBOKYNMHOCTU ODBEKTOB N OTHOLWIEHUN MEXAY HUMM MO-
3BONSIET ONPeaensiTb, KAKMe OTHOLWWEHUA MOTYT MHTEPNPETUPOBATLCH CUCTEMON. B 0bLem criyyae 3Tm OTHOLWEHUSA NO3BO-
NAT ONMUCLIBATb NEPAPXUYECKYIO CTPYKTYPY OOBEKTOB, MOTOK AAHHbLIX, OTHOWEHUA MEXAY AaHHbIMU U AaHHbIE, 3aBUCK-
Mbl€ OT KOHKPETHbIX MPOU3BOACTBEHHbLIX NPOLECCOB. ITOT KMACCUYECKUN NMoaxod paclmnpeH npuMeHeHNeEM ynpasneHust
npoueccamu. BoamoxxHocTn obcnegoBaHna U nogaepka nonb3oBaTens 3aBUCAT OT pasHoobpa3sns NpounniocTpupo-
BaHHbIX OTHOWEHUN. HO MHOXECTBO BO3MOXHOCTEN MPeaAcTaBneHus YCNoXHAET NPUMEHEHNE 3TOro MeToaa.

Nuteparypa:

PSL/PSA Computer-aided Technique for Structured Documentation and Analysis of Information Processing.
D). Teichroew, E. A. Hershey, IEEE Trans on SE, Jan 1977.

Computer Aided Software Development. D. Teichroew, E. A. Hershey, Y. Lamamoto, Beitrag in: Verfahren und
Hilfsmittel for Spezifikation und Entwurf von ProzePautomatisierungs-systemen. Hommel (ed.), Bericht KIK-PDV 154,
Kernforschungszentrum Karlsruhe, 1978.

PCSL und ESPRESO — zwel Ansatze zur Formalisierung der Prozessrechner Software-spezifikation. J. Ludewig,
Gl-Fachtagung Prozessrechner 1981, Informatik-Fachberichte Bd. 39, Springer Verlag, Berlin, 1981.

B.2.4.5 Ctnmyn n oTBeT

Llenb: nomolwps nonb3oBaTento B CO34aHnn NpaBuibHOW cneundunkaymm nytem ngeHTnpmnkaumm B3anmMmooTHOLWE-
HUN «CTUMYI — OTBET».

OnucaHne:. B3anMOOTHOLWEHUS MeXay O0DbekTaMu CUCTEMbI ONpedeneHbl B HOTAUUM «CTUMYIIbI» U «OTBETbIY.
Micnonb3yeTcst NPOCTON U NErko paclunpsieMbln SA3bIK, KOTOPbIM COAEPXUT 3NEMEHTHI AA3bIKa, NpeacTaBnslowme 00 bEKTHI,
B3aMMOOTHOLLUEHUSA, XapPaKTEPUCTUKUN N CTPYKTYPHbI.
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INutepartypa:

A Requirements Engineering Methodology for Real-time Processing Requirements. M. W. Alford, |E
SE, January 1977.

The Specification System X-SPEX — Introduction and Experiences. G. Dahll, J. Lahti, Proc. SAFECOMP 83,

111—118.
B.2.5 Tabnuua KOHTPONbHLIX NPOBEPOK

= Trans on

[TpunmedaHune— Ccbinka Ha gaHHbIW MmeTog/cpeacTeo npueeaeHa B MOK 61508-2 (tabnuuel B.1, B.2 n B.6) 1
B MOK 61508-3 (tabnuubl A.10 n B.8).

Llenb: paccMmoTpeHne u ynpasneHne KpUTUYECKMMM OUEHKaAMN BCEX BAXXHbIX aCNEKTOB CUCTEMbI HA 3TaNe XXU3HEH-
HOro ymkna tesonacHocTn, obecnevnBas ucHepnbiBaloWmn oxsaT 6e3 yCTaHOBMNEHUS TOYHbIX TPEbOBaHUN.

Onucanune: cneunanunucT, 3anorHAWMA Tabnuuy KOHTPOINbHbIX NPOBEPOK, AOIMKEH AaTb OTBET Ha Psi BOMNPOCOB.
MHorne Bonpocbl HOCAT ODLWMN XapakTep, U OH AOIMKEH MHTEPNPETUPOBAaTb UX KaK Hanbonee noaxoasilme K KOHKPEeTHOW
OUEeHMBaAeMoON cucteme. Tabnuubl KOHTPOIBHLIX MPOBEPOK AONYCKAETCH UCMNOMb30BaTh HA BCEX 3Tanax MOMHOMo Xus-
HEHHOro Uukna 6e30nacHoOCTH, XU3HEeHHOro uukna besonacHoctn E/E/PES n Xu3HeHHOro umkna 6e3onacHocTu npo-
rpamMmmMHoOro obecnevenus. Takne 1abnuubl, B YACTHOCTU, MOMNE3Hbl B KAYECTBE UHCTPYMEHTA AN OLUEHKN (PYHKUMOHAIb-
Hon Be3onacHocTu [4].

[lna cokpalweHus WnpPoKoro pasHoobpasmns npoxoaawmx noATBEPXAeHne COOTBETCTBUA CUCTEM DONbLUMHCTBO
TabnUL, KOHTPOIbHBIX MPOBEPOK COAEPXKAaT BOMPOCHI, KOTOPLIE NMPUMEHUMbBI KO MHOMMM TUnam cuctem. [1oaTomy B UC-
NONb3yeMON Tabnmue KOHTPOIIbHbBIX MPOBEPOK MOXET OKA3aTbCs MHOXECTBO BOMPOCOB, KOTOPLIE HE YMECTHbI A1 KOHK-
PETHON CUCTEMBI U AOMXKHbI UTHOPUPOBATLCA. KpoMe TOro, MOXeT TakkKe BO3HUKHYTb HEODXOAMMOCTb AOMNOMHUTL CTaH-
OAPTHYIO Tabnuuy KOHTPONbHLIX NPOBEPOK BOMNPOCaMU, cneymnanbHO OPUEHTUPOBAHHBIMU HA KOHKPETHYIO CUCTEMY.

Micnonb3oBaHne Tabnuubl KOHTPOIBbHbLIX MPOBEPOK B DONMBbLWIOWN CTENEHN 3aBUCUT OT IKCMEPTHOU OLEHKU U CyXae-
HUA creunanucTa, KoTopbin BolbnpaeT n npumeHsaeT Tabnnuy KOHTPOIbHbLIX NPOBEPOK. [TPpUHATLIE UM pPeLlEHNST OTHOCKU-
TenbHO BbIDpaHHbIX{(0M) Tabnunu(bl) KOHTPOSIBHLIX MPOBEPOK U NMOObIE AOMONHUTENBHLIE UMM UTHOPUPYEMbIE BOMPOCHI
OOIKHbI ObITb MONHOCTBIO 3a40KYMEHTUPOBAaHbI U 060CHOBAaHbI. HEODX0ANMO CTPEMUTBCA K TOMY, YTO €CINN NPUMEHEHNE
TabNUL, KOHTPOINbHbLIX MPOBEPOK MNEepecMaTPUBAETCH, TO rapaHTUPYETCH NONyYEHNE OOHUX U TEX Xe pe3ynbTaToB, €Cnu
TONbKO HE UCMOJSIb3YIOTCA Pa3fnnyHbIe KPUTEPUMN.

OnucaHmne cuctembl B 3aronHeHHON Tabnuue KOHTPONbHbIX NPOBEPOK AOIMKHO ObiTh KAk MOXHO Bonee KpaTKuMm.
[Tpy HEOBXOAMMOCTN McCHepnbIiBaLWero 060CHOBAHNA OHO AOMKHO ObiTb 4AaHO B BMAE CCbINMOK HA AONONMHUTENbHbIE
OOKYMEHTbI. [N AOKYMEHTUPOBAHUSA PEe3yNbTaTOB KaXAoro BONpoca AOMKEH UCNONb30BATLCS OTBET «YCNEWHO», «be-
3yCrnewHoO» UMM «HEe 3aBepLUEeHO», NMMbOo aHanorMYHbln HAbOpP OTBETOB. 3Ta NAKOHUYHOCTb 3HAYUTENBHO YNPOLWAET NPO-
Leaypy ohopmMnNeHnst OBLLEro 3akioYeHUs pe3ynbTaToB OLUEHKM B BUAe Tabnunubl KOHTPONbHbLIX NPOBEPOK [16].

Nutepartypa:

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.

Programmable Electronic Systems (PES) in Safety Related Application. Health and Safety Executive, UK, 1987.
Dependability of Critical Computer Systems 2, F. J. Redmill, Elsevier Applied Science, 1989, ISBN 1-85166-381-9.
The Art of Software Testing. G. Myers, Wiley & Sons, New York, 1979.

B.2.6 9KcnepTtn3a cneundmkaumn

[TpwnmeyaHwmne— Ccbinka HA gaHHbin metoa/cpeacTtso npueeaeHa B MOK 61508-2 (tabnuubl B.1 n B.6).

Llenb: NCcKNioYnTb HEKOMIMMEKTHOCTb U NPOTUBOPEYNBOCTb Crneungukaumn.

Onuncanue: obwmn metod aHanmaa cneundukaumum ans ee OUeHKN € pasrnuyHbIiX CTOPOH HE3ABUCUMOW KOMaHO oW
SKCNepToB. Takas KoMaHaa 3agaeT BOMNPOChl paspaboTymKy, KOTOPbIM AOIMKEH AAaTbh €N YOOBNETBOPUTENbHbIE OTBETHI.
AHann3 gorkeH (no BO3MOXHOCTW) MPOBOANTBCH KOMaHAOW 3KCNEPTOB, KOTOpAasi HE NpUHUMAana y4actusi B CO34aHun
cneundukaymn. Tpebyemas cteneHb HE3AaBUCUMOCTU OLIEHKM OnpeaensieTca ypoBHAMM MONHOThHI 6e30nacHOCTH, 3aa-
BaeMbiMU AN cuctembl. KomaHga HE3aBUCUMbIX SKCNEPTOB AOMKHA ObiTb CnocobHa PEKOHCTPYNPOBATL JKCNIyataum-
OHHYI0 PYHKUMIO cucTEMBbI BeccnopHbIM crnocobom 6e3 CChINoK Ha Nobble nocneaywwmne cneundukaumn. CneymnanncTbl
KOMaHAbl HE3ABUCUMbIX 3KCNEPTOB AOIMKHbI TAKKe yOeanTbCs B TOM, YTO OXBAY€Hbl BCE YMECTHbIE acNeKTbl H&30NacHO-
CTU U TEXHUYECKNE ACNEKTbI B 3KCNIyaTaUuMOHHbIX N OpraHn3aumnoHHbiX cpeacteax. Obwmn meto 3kenepTunabl cneumndu-
Kaumm gokasan CBOK BbICOKYIO 3P PEKTUBHOCTL Ha npakTtuke [12].

INutepartypa:

The Art of Software Testing. G. Myers, Wiley & Sons, New York, 1979.

B.3 NpoekTnpoBaHmne n paspabotka E/E/PES

[[NnaBHas uenb: co3gaHne yCTONYMBOIoO NPOEKTa CUCTEMBbI, CBA3aHHOW € 6e30NaCHOCTLIO, B COOTBETCTBUN CO CrNeLm-
dpuKaumnen.

B.3.1 CobnioaeHne pykoBogsawmx MmaTepmanoB U CTaHOAPTOB

[TpunmeyaHune— Ccbinka HA gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-2 (tabnuua B.2).

Llenb: paccMoTpeHne cTaHaapToB NPUKIagHOro cektopa (He paccMaTpuBaeMblX B HACTOSILLEM CTaHAapTe).
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OnucaHune: BO BpeMS NPOEKTUPOBAHUA CUCTEMbI, CBA3AHHOW C BE30NacHOCTbIO, AOMKHbI COCTABNATHCH PYKOBOSA-
e Mmartepumarnsbl, KOTOpble OOMKHbI, BO-NEPBbLIX, NPUBOAUTL K CO34aHUI0 CUCTEM, CBSAA3AHHbIX ¢ Be30MacHOCTbIO, N DbITh
npakTn4eckn csoboaHbl OT OWKMBOK K, BO-BTOPbLIX, YNpOoLWAaTh nocrneayruee NnogrBepXaeHne CooTBETCTBUS Be30nacHOC-
™. Takne pykoBoaswme martepuansl MOryT BbiTb YHUBEPCANbHbIMU, cneunanbHbIMU AN NPOEKTa UK crneunanbHbIMY
TONBbKO ANA OTAENbHOro 3rana npoeKTa.
InTtepartypa:
EWICS European Workshop on Industrial Computer Systems, TC 7. Safety Related Computers — Software
Development and Systems Documentation. Verlag TUV Rheinland, Kéln, 1985.

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.
Deutsche Bundesbahn: Richtlinien-Entwirfe 42500 to 42550 fur das Handbuch «Grundsatze zur technischen
Zulassung In der Signal- und Nachrichtentechnik». Bundesbahn-Zentralamt Munchen, August 1987.

Richtlinie zur Erstellung und Prafung sicherheitsrelevanter Software. K. Grimm, G. Heiner, Informatik Fachberichte
86, Springer Verlag, Berlin, 277-288, 1984,

B.3.2 CTpyKTypHOE NPOoeKTUpoBaHue

[TpwnmeyaHwmne— Ccbinka HA gaHHbIn metoa/cpeacTteo npueeaeHa B MOK 61508-2 (tabnuvubl B.2 n B.6).

lenb: CHMXXeHne CNOXHOCTU MPOEKTUPOBAHUS NYTEM CO34aHUS NEPAPXUNYECKON CTPYKTYPbl YacTUYHbLIX TpeboBa-
HUW. VIcknoveHne ownboK B3aMMOCBA3en mexay TpeboBaHunsMn. YNpoleHne Bepudukaumm.

OnucaHune: Npu NpPoeKTUPoOBaHUN annapaTHbIX CpeacTB AOMKHbI UCTMONb30BaTLCH KOHKPETHbIE KPUTEPUN UIMU ME-
Toabl. Hanpumep, moxeT noTpeboBaTbCs:

- NMPOEKTUPOBAHNE NEPAPXUYECKN CTPYKTYPUPOBAHHbLIX CXEM,

- NCMONb30BAHUE N3TOTOBITEHHBLIX U MPOBEPEHHBLIX YACTEN CXEM.

[Tpn npoekTnpoBaHUM NPOrpamMmMmHbIX CPEACTB UCMONb30OBAHUE CTPYKTYPHBLIX CXEM TakkKe MO3BOSSAET co3haTtbh O4-
HO3HAYHYKO CTPYKTYPY MporpaMmmHbiX Mmoaynen. [laHHas CTpykTypa nokasbiBaeT B3aMMOCBA3b MOAYIEN OPYr C Apyrom,
KOHKPETHbIE AaHHbIE, KOTOPbIE NMepeaarTcsa Mexay MoaynamMu, U KOHKPEeTHOe ynpaelneHne, CyweCcTBYIOWEE MEXay Moay-
nsamm [16].
INuTepartypa:

Structured Development for Real-Time Systems (3 Volumes). P. T. Yourdon, P. T. Yourdon Press, 1985.
Software Design for Real-time Systems. J. E. Cooling, Chapman and Hall, 1991.
=ssential Systems Analysis. St. M. McMenamin, F. Palmer, Yourdon Inc, 1984.

The Use of Structured Methods In the Development of Large Software-Based Avionic Systems. D. J. Hatley,
Proceedings DASC, Baltimore, 1984.

An Overview of JSD, J. R. Cameron, IEEE Trans SE-12 No. 2, February 1986.

System Development. M. Jackson, Prentice-Hall, 1983.

MASCOT 3 User Guide. MASCOT Users Forum, RSRE, Malvern, England, 1987.

Structured Development for Real-Time Systems (3 Volumes). P. T. Ward, S. J. Mellor, Yourdon Press, 1985.

Structured Analysis for Requirements Definition, D. T. Ross, K. E. Schoman Jr, IEEE Trans. Software Eng, Vol. SE-
3, 6—15, 1977.

Structured Analysis (SA): A language for communicating ideas. D. T. Ross, IEEE Trans. Software Eng, Vol. SE-3 (1),
16—34.

Applications and Extensions of SADT. D. T. Ross, Computer, 25-34, April 1985.

Structured Analysis and Design Technique — Application on Safety Systems. W. Heins, Risk Assessment and
Control Courseware, Module B1, chapter 11, Delft University of Technology, Safety Science Group, PO Box 5050, 2600
GB Delft, Netherlands, 1989.

B.3.3 Ucnonb3oBaHne AOCTOBEPHO UCNbITAHHbIX KOMIMOHEHTOB

[TpwnmedyaHwmne— Ccbinka HA gaHHbin metoa/cpeacTteo npueeaeHa B MOK 61508-2 (tabnuubl B.2 n B.6).

Llenb: CHMXeHne pucka MHOMMX OPUrnMHanbHbIX U HEOBHAPYXXMBAEMbIX OTKA30B NYyTEM UCNOSb30BAHUS KOMIMOHEH-
TOB C KOHKPETHBIMU XapaKTEPUCTUKAMMN.

OnucanHue: BbIbOp AOCTOBEPHO UCMbITAHHBLIX KOMMNOHEHTOB AN uenen 6e3onacHOCTU BbINONMHAETCH NPOU3BOAN-
TENEM B COOTBETCTBUN C HAOEXKHOCTBIO KOMIMOHEHTOB (HaNpumMep, NCNoNb30BaHME 3KCNyaTauynoHHO-TECTUPYEMbIX dou-
3UYECKNX MoAayInen anst yaoBneTBOPEHUS BbICOKMX TPeboBaHMN Be30NacHOCTU NN XpaHeHne OTHOCSLWMXCH K Be3onac-
HOCTU nporpamm ToNbko B B6e3onacHon namsatn). ObecneveHne 6e30NacHOCTU NMaMATU MOXET KacaTbCH YCTPAHEHUS
HECAHKLUMNOHUPOBAHHOIO A0CTyna, BIIUAHMN HECAHKUMOHNPOBAHHON Ccpedbl (3neKTpomMarHuTHas COBMECTUMOCTb, pagun-
auus, u 1.4.), a TakKe OTKIMKA KOMMNOHEHTOB B Cliyvyae obHapyxeHust otkasos [13].

Nutepartypa:

Reliability Testing for Industrial use. W. T. Greenwood, Computer 10 (7), 26—30, 1977.

Independent Test Labs: Caveat Emptor. E. Rubinstein, IEEE Spectrum, 14 (6), 44—50, 1977.

Microcomputers In safety technique — an aid to orientation for developer and manufacturer. H. HGlscher, J. Rader,
Verlag TUV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.

Zuverlassigkeit elektronischer Komponenten. T. Bajenescu, VDE-Verlag, Berlin, 1985.
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B.3.4 MoaynbHoOe npoeKkTupoBaHue

[TpunmeyaHune— Ccbinka Ha gaHHbIn meToa/cpeacTeo npuegeHa B MOK 61508-2 (tabnuubl B.2 n B.6).

Llenb: cCHWXeHne CnoXHOCTU N UCKNIOYEHNE OWKNDOK, CBA3aHHLIX C MHTEpdEencammn mexay nogcncreMmamm.

OnncaHue: Ka)xgas NogcncTemMa Ha BCeX YPOBHAX NPOEKTUPOBAHNA YETKO OMnpeaeneHa u orpaHudeHa rno pasmepy
(TONbKO HEDBONbWKMM Habopom pyHKUMK). VIHTepdencbl mexagy noacnctemMamMmm nogaepXXMBaloTcsa Kak MOXHO bonee
NPOCTbIMK, N NepeceveHns (pasgensaembole gaHHble, 0bmeH nHdopmMmaunen) MMHUMMn3npoBanbl. CNoOXHOCTb OTAENb-
HbIX NMOACUCTEM TaKXKe OrpaHn4YnNBaETCA.
Nutepartypa:
EWICS European Workshop on Industrial Computer Systems, TC 7. Safety Related Computers — Software
Development and Systems, Documentation. TUV Rheinland, Kéln, 1985.

The Art of Software Testing. G. J. Myers, Wiley & Sons, New York, 1979.

Software Reliability — Principles n Practices. G. J. Myers, Wiley-Interscience, New York, 1976.

Software Design for Real-time Systems. J. E. Cooling, Chapman n Hall, 1991.

B.3.5 Cpeacrea aBTOMaTU3INPOBAHHOIO NPOEKTUPOBaHNA

[TpnmMmeyaHune— Ccbinka Ha gaHHbin meTtoa/cpeacTtso npueegeHa B MOK 61508-2 (tabnuubl B.2 n B.6) ne M3K
61508-3 (Tabnnua A.4).

Llenb: bonee cucrematn4veckoe BbINOMHEHNE Mpoueaypbl MPOEKTUPOBAHUA. BKNoYeHne B NPOEKT Noaxoasiwmx
AaBTOMATUYECKN CKOHCTPYUPOBAHHLIX 3NIEMEHTOB, YX€ CO34AaHHbIX U MPOBEPEHHbIX.

OnucaHue: MHCTPYMEHTbl aBTOMAaTU3NPOBaHHOIo npoektnpoBannsa (CAD) AOMmKHbI MCNONBb30BATLCSA B Mnpouecce
NPOEKTUPOBAHUSA KaK annapaTtHbIX, TaK U NPOrpamMmMHbIX CPEeACTB, €CNN OHM OOCTYNHbI U NX NCNOoNb3oBaHue 060CHOBAHO
CITOXHOCTBIO CUCTEMBI. KOPPEKTHOCTE UCNOSIb30BAHUSA TAKUX MHCTPYMEHTOB A0/MKHA ObiTb NPOAEMOHCTPUPOBAHA KOHK-
PETHbIM TECTUPOBAHNEM, ODLMPHOW NPeabICTOPUEN YAOBNETBOPUTENBHOIO UCNOMNb30BaHUA, MO0 HE3AaBUCUMOW BEPU-
dbukaunen nx pesynbrarta Ans KOHKPETHOW NPOEKTUPYEMOW CUCTEMbBI, CBA3AHHOW C 6e30NacHOCTLIO.

Nutepartypa:

Verification — The Practical Problems. J. T. Webb v D. J. Mannering, SARSS 87, November 1987, Altrincham,
=ngland, Elsevier Applied Science, 1987, ISBN 1-85166-167-0.

An Experience in Design and Validation of Software for a Reactor Protection System. S. Bologna, E. de Agostino
et al, IFAC Workshop, SAFECOMP 1979, Stuttgart, 16—18 May 1979, Pergamon Press, 1979.

B.3.6 MogenupoBaHue

[Tpnnmeyanune— Ccbinka Ha gaHHbIM meToa/cpeacTBo npueegeHa B MOK 61508-2 (tabnuvubl B.2, B.5 n B.6).

Llenb: npoBegeHne cuctemaTu4eckux U rnonHbiX NPOBEPOK Kak MYHKUMOHUPOBAHUS 3NEKTPUYECKNX/3NEKTPOHHbIX
CXEeM, TaK U Ansl KOPPEKTHOro 3agaHus 3Ha4YeHUn napameTpoB X KOMMOHEHTOB.

Onucanune: dyHKUMSA CXEMBI, peann3ylowasl CUCTEMY, CBA3aHHYIO ¢ 6e30NacHOCTbIO, UMUTUPYIOT HA KOMIMbIOTEPE C
NOMOLLbIO 3anporpaMMmMpoBaHHON Modenu ee nosegeHus. [loBegeHne Kaxaoro oTaenbHOro KOMNoOHeHTa CXeMbl MOAE-
NVPYIOT OTAENBHO, U OTKITUK CXEMbI, B KOTOPYIO OH BXOAUT, aHANU3VPYIOT NpU 3a4aHum npeaerbHbIX 3Ha4YeHUW napamerT-
POB ANS KaXKAoro KOMMNOHEHTA.

INutepartypa:
Proc. Working Conference on Prototyping. Namur, October 1983, Budde et al, Spnnger Verlag, 1984.
Using an executable specification for an information system. S. Urban et al, IEEE Trans Software Engineering, Vol.

SE-11 No. 7, July 1985.

Verification and validation of Real-time Software. W. J. Quirk (ed.), Springer Verlag, Berlin, 1985.
VDI-Gemeinschaftsausschufl Industrielle Systemtechnik: Software-Zuverlassigkeit. VDI-Verlag, 1993.
B.3.7 [NpoBepka (0630p n aHanu3)

[TpwnmeyaHwmne— Ccbinka HA gaHHbIn metoa/cpeacTtso npueeaeHa B M3OK 61508-2 (tabnuubl B.2 n B.6).

Llenb. BbIABNEeHME paccoriiacoBaHusa mexay cneunukauven n peanvsaumnen.

OnucaHune: NPpoBEPSIIOTCS 3adaHHble PYHKUMM CUCTEMBI, CBA3AaHHOW ¢ Be3onacHocTbio. OUeHMBAETCH COOTBET-
CTBUE CUCTEMbI, CBSI3AHHOW C Be30MmacHOCTbIO, TpeboBaHMsAM, NPUBEAEHHBIM B cneundukaunn. Bece Bbi3biBalOWME CO-
MHEHWE cUTyauuu npu peanusaumm n UCnosfib30BaHUU U3gennn QOKYMEHTUPYIOT C LUEeNblo X Nnocrneayrouero paspelue-
HUA. B OTnnume o1 CKBO3HOIro KOHTPOISA BO BPEMS NMpoueaypbl NPOBEPKU pa3paboTUMK CUCTEMbI MNACCUBEH, a 3KCNEPT —
aKTUBEH.

INutepartypa:

The Art of Software Testing. G. J. Myers, Wiley & Sons, New York, 1979.
Dependability of Critical Computer Systems 3. P. G. Bishop et al, Elsevier Applied Science, 1990, ISBN
1-85166-544-7.
VDI-Gemeinschaftsausschufl Industrielle Systemtechnik: Software-Zuverlassigkeit. VDI-Verlag, 1993. ANSI/IEE
Std. 1028:1997, IEEE Standard reviews n audits.

B.3.8 CKBO3HOWM KOHTpPONDL

[TpunmeyaHune— Ccbika Ha gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-2 (tabnuua B.6).
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Llenb: BbIABNEHMe paccornacoBaHus Mexay cneungukaumen n peanunsaumnen.

Onucanune: NPoBEPSIIOTCS 3adaHHble PYHKUMM CUCTEMBI, CBA3AHHOW C Be3onacHocTbio. OUeHNBaETCS COOTBET-
CTBUE CUCTEMbI, CBA3AaHHOW C De30nacHoOCTbio, TpeboBaHUAM, NMpMBedeHHbIM B crieundukaumn. Bece BbidbiBalOWme Co-
MHEHWE CUTyauun Npu peannsaumm n NCnosib30BaHUM N3gennm JOKYMEHTUPYIOTCH C UENbio UX Mocneayowero paspelle-
HUA. B oTnnumne oT npoueaypbl NPOBEPKU BO BPEMS CKBO3HOMO KOHTPOINS aBTOP AOMKEH ObiTb aKTMBEH, a 3KCMeEpT —
NacCUBEH.

Nutepartypa:
Dependability of Critical Computer Systems 3. P. G. Bishop et al, Elsevier Applied Science, 1990, ISBN
1-85166-544-7.

Methodisches Testen von Programmen. G. J. Myers, Oldenbourg Verlag, Minchen, Wien, 1987.
VDI-Gemeinschaftsausschuf Industrielle Systemtechnik: Software-Zuverlassigkeit. VDI-Verlag, 1993.

ANSI/IEE Std. 1028:1997, IEEE Standard for software reviews and audits.

B.4 NMpoueaypbl akcnnyataumm n oocnyxusauuna E/E/PES

[naBHas uenb. paspaboTka npoueayp, KOTopble UCKMIYaKT OWKNBKM BO BPEMS 3KCNnyataumm n obCcny>XmBaHus
CUCTEM, CBSI3aHHbIX C 6€30NacHOCTHIO.

B.4.1 UHCTpYyKUMM NO 3KCNNyaTayumn n o0 CnyXXmBaHuio

[TpunmeyaHune— Ccbilka Ha gaHHbIU MeTog/cpeactBo npuBegeHa B MOK 61508-2 (tabnuuya B.4).

Llenb: ncknioveHne owmnbok BO BPEMS 3KCnnyaTtaumm n obcrnyxmBaHus CUCTEM, CBSI3aHHbIX C H€30NacHOCTLIO.

OnucaHne: MHCTPYKUMK NONMb30BaTENS COAEPXKAT BAXHYIO MHPOpMaUUIO O cnocobax ncnonb3oBaHUs U 0B6CNyXu-
BaHUA cUCTeEM. B 0COBLIX cny4asix 3TM MHCTPYKUUKN MOTYT coaepaTb TakKKe npumepbl 0b6Wmnx cnocoboB yCTAaHOBKU CUC-
TEM, OTHOCALWMXCA K Be30nacHOCTU. BCe MHCTPYKUMM OOMKHbI NErko BOCNpUHUMAaTBLCA. s onucaHus CrnoXHbiX npoue-
Oyp v 3aBUCUMOCTEN OOJTKHbI NCMNONb30BATLCA PUCYHKU U CXEMDbI.

INutepartypa:

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.

B.4.2 YaoO6cTBO 00LWEHNA ¢ NONb30BaTenem
[TpwnmeyaHune— Ccbika Ha gaHHbIK meToa/cpeacTBo npueeaeHa B MOK 61508-2 (tabnuua B.4).

Llenb: CHMXeHne CnoXHOCTU BO BPEMS 3KCNnyaTaumm CUCTEM, CBSI3aHHbIX ¢ HE30NacHOCTHIO.

OnucaHune: NpaBuUIbHOCTb 3KCNNyartauum CUCTEM, CBA3aHHbIX ¢ Be30NacHOCTbIO, B ONpeaeneHHON CTENEHN 3aBU-
CUT OT onepaTtopa. PaccmarpuBast KOHKPETHbIE NPOEKTbl CUCTEMBI U paboyero mecTa, pas3padboTHUK CUCTEM, CBA3AHHbIX
¢ 6e30NacHOCTBIO, AOIMKEH NPeayCMOTPETD:

- HEODX0AMMOCTb MUHUMANBHOIO BMELWaTenbCTBa YEN0OBEKA;

- HeODXo0aAMMOEe BMeLllaTenbCTBO HaMbonee npocTbiM;

- BO3MOXHOCTb MUHUMANbHOIO yuwepba o1 owmnbok onepaTtopa;

- 3proHomMuyeckne TpeboBaHusa NpuU NPOEKTUPOBaAHUKN CpeaCcTB BMeLWlaTeNnbCTBa U MHOANKALNN,

- NPOCTbIE, UMEKLLMNE HYETKYIO MAPKUPOBKY U yAODBHbIE AN UCNONb30BaHUA CPEACTBA Onepartopa;

- HENEPEHANPSXEHHOCTL Onepartopa gaXe B 3KCTPEMAarbHOW CUTyaUUW;

- aJanTUPOBAHHOCTL 0Dy4YeHUs npoueaypam u cpeacTeam npouecca BMeLaTenbCTBa K YPOBHIO 3HAHUA 1 MOTUBA-
LM oby4yaemoro nonb3oBaTens.

B.4.3 YoobcTBO O0LWEHNA C 0OCNYXXUBAIKOLWMUM NEPCOHANOM

[TpunmeyaHune— Ccbinka HA gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-2 (tabnuua B.4).

Llenb: ynpouwenue npoueaypbl 06CNyXMBaHUsl CUCTEM, CBA3AHHbIX C 6€30NacHOCTbLIO, N NPOEKTUPOBAHNE HEODXO-
ONMBbIX cpeacTB aAns 3PPEeKTUBHON ONArHOCTUKN U PEMOHTA.

Onucanuve: npohunaktniyeckoe obBCNyXMBaHME U PEMOHT YacTO NPOBOASATCHA B CNOXHbIX YCNOBUAX AaBMEHUSA
npeaenbHbIX CPOKOB. [103TOMYy pa3paboTyumK CUCTEM, CBA3AHHbIX C BE30NACHOCTBIO, AOIMKEH NMPEeayCMOTPETb UTODbI:

- CpeacTBa, OTHOCSLWMECS K OOCNYXMBAHMIO BE30NacHOCTU, TPeboBaNnUCh Kak MOXHO pexe nnu sooblwe He Tpebo-
BaNnucChb;

- UCNOJIb30BAINMNCL AOCTATOYHO YYBCTBUTENbHBIE U NETkO yNpassiemMble AUArHOCTUPYIOLWNE NHCTPYMEHTbI OIS HE-
N3BEXKHBLIX PEMOHTOB; 3TU MHCTPYMEHTLI AOJKHbI BKNKOYaTh B cebs1 BCe HEODXoAUMbIE MHTEP(ENCHI;

- BbINO AOCTATOYHO BPEMEHU (€CNUN OTAENBbHbIE MHCTPYMEHTbI ANAarHOCTUKU HEODX0aMMO paspaboTtaTtb Unmn nNpmnob-
PECTH).

B.4.4 CokpaweHune paboT Ha cTaguu aKcnnyarauun

[TpwnmeyaHune— Ccbinka HA gaHHbIn meToa/cpeacTteo npueeaeHa B MOK 61508-2 (tabnuubl B.4 n B.6).

Llenb: CHM3UTb akcnnyaTauyuoHHbIe BO3MOXHOCTM ANs OObIMHOIO nonb3oBaTens.
Onucanue: 370T NoAXo[d CHUXAET 3KCNNyaTauNOHHbIE BO3MOXHOCTU NYTEM:

- OrpaHNYeHnst onepaunn B padbo4vmx pexmmax, Hanpumep KoMmMmyTaTopamMu KIio4ewu;
- OrPaHN4YEHNS YMcra NCnonb3yemMbiX B paboTe 3N1IEMEHTOB;

- OrPaHNYEHns YMcna BO3MOXHbIX B 0OWEeM criydyae pabounx pexmmos.
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Nutepartypa:
Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.
B.4.5 SkcnnyaTauma ToNbKo KBanmpmumpoBaHHbIM ONepaTopom

[TpwnmeyaHwmne— Ccbinka HA gaHHbIn meToa/cpeacTtso npueeaeHa B MOK 61508-2 (tabnuubl B.4 n B.6).

Llenb: ncknoveHne oTkasos, 0byCnoBNEHHbIX owWMbKkamMmn onepaTtopa.

OnucaHne: onepaTop CUCTEMbI, CBA3aHHOW € De30NacHOCTbIO, OOYYEH A0 CTENEHN, COOTBETCTBYIOLWEN CITOXHOCTU
N cTeneHn 6e3o0nacHOCTN CUCTEM, CBSA3AHHbIX ¢ Be30NacHOCTLIO. B 0by4veHne BXxoguT U3yyveHmne OCHOB npouecca npons-
BOACTBA U B3aMMOCBA3EN MEXIY CUCTEMaMM, CBSA3aHHbIMK ¢ Be3onacHocTbio n EUC.

Nutepartypa:

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.

B.4.6 3awnTta oT OLLMOOK onepartopa

[TpunmeyaHune— Ccbilka Ha AaHHbIK meToa/cpeactBo npueeaeHa B MOK 61508-2 (tabnuua B.6).

Llenb: 3awmTta cuctembl OT BCEX BUAOB OWMBOK onepartopa.

OnucaHne: NoXHble BXOAHble coobueHns (3HaYeHNe, BPEMS, U T. A.) OBHaApPYyXMBAKOTCS NPOBEPKAMU JOCTOBEPHO-
ctn unu kodTponem EUC. [lna Toro, 4tobbl 06beaAnHUTL 3TK CpeacTBa B NPOEKTEe, HEOBXOAMMO HA CaMOM PaHHEM 3Tane
onpeaennTb, Kakue n3 BXoAHbIX COOBLWEHNN BO3MOXHbI N KaKne AonyCcTUMBI.

B.4.7 (He ncnonb3yetcs)

B.4.8 3awmnta oT Mmoandnkaumn

[TpwnmedyaHwune— Ccoillka HA gaHHbIN meToa/cpeacTeo npuBeaeHa B MOK 61508-2 (tabnunua A.18).

Llenb: 3awmTta cuctembl, CBA3AHHOW ¢ 6e30MacHOCTbIO, OT MOoaAUMUKALMW annapaTHbIX CPEeacTB TEXHUYECKU MU
cnocobamu.

OnucaHue: mogundukaumm mnnu Mmanunynsaymum obHapyXMBaKTCA aBTOMATUYECKU, HANpUMeEpP MpPoBEPKaAMK OOCTO-
BEPHOCTU CUIHANOB AAaTYMKOB, OBHAPYXXEHMEM TEXHUYECKUM MPOLECCOM U aBTOMATUYECKMM 3anyCKOM TECTUPOBAHUSI.
[Tpyn obHapyXeHnn mogndnkaunm BblAAETCA aBapUWHbLIA CUrHAan.

B.4.9 lNoaTBepxaeHne BBoAA

[TpumeyaHnune— Ccoinka Ha gaHHbIU meToa/cpeacteo npuseaeHa B MOK 61508-2 (tabnuubl A.18 n A.19).

Llenb: obHapyxeHne owmnbkn BO Bpemsa paboTel caMmum onepaTtopom 4o aktmemsauum EUC.

Onucanune: nuhopmauus, seognmas B EUC vepes cucremy, cBsA3aHHylo ¢ 6€30nNacHOCTbIO, NpeacTaBnsieTcs one-
patopy Ao nepegayn B EUC ¢ 1em, 4Tobbl onepartop MMen BO3MOXHOCTb OBHAPYXUTb U MCNpaBuUTb OWKNOKK. [1poeKkTupy-
emMasi CUCTemMa OOImKHa pearnpoBaTb Ha HeNpaBWIlbHbIE, CAMOMNPOU3BOSbHbBIE AEUCTBUA Onepartopa U yuYnTbiBaTb HUX-
HMe/BepxXHUe npeaenbl CKOPOCTU U HanpaBlneHne peakumu onepartopa. 370 NO3BONMUT UCKIIOYNTL, Hanpumep, bonee
DbICTPOE, YeM NpeanonaraeTcsl, HaXaTue KnaBull onepaTtopom, U HACTPOUTb CUCTEMY BOCTIPUHUMATL ABOWHOE Ha)XaTue
KIaBULLN KaK OAUHAPHOE NN ABOWMHOE 3a CHET TOro, YTo cuctema (M300paxXeHmne Ha 3KpaHe) CIINWLKOM MeAIEHHO pearun-
PYET HaA pa3oBOe Ha)katue knasuwwu. [locnegoBaTtenbHOE Ha)XaTne OQHOU N TOW XXe KIMaBuLWW MNPy BBOAE KPUTUYECKUX
OAHHBIX JOJTKHO BOCMIPUHMMATBCS CUCTEMOM KaK OQHOPA30BOE; HaXaTUeE KNnaBull «BBOA» (enter) unn «ga» (yes) Heorpa-
HUYEHHOE YMCIIO Pa3 He AOJKHO NMPUBOAUTL K HaApyLeHno 6e30NnacHOCTU CUCTEMBI.

HornxHbl ObITb NpeaycMOTPeHbl Npoueaypbl PoOpMUPOBaAHUA BPEMEHHbLIX Nay3 ¢ BO3MOXHOCTBIO BbIDOpa pa3sHbIX
OTBETOB (Oa/HET U T. N.) C TeM, 4YTODObI 0becnevunTs BO3MOXHOCTb AN PasMbIlLNEHNA ONepaTopy, a CUCTEME - PEXUM
OXnaaHus.

Mobas nepesarpyska PES, ceBszanHon ¢ 6e30nacHOCTBIO, AenatT CUCTEMY YA3BMMOW, eCln NporpamMmmHble/anna-
paTHbIE CPEACTBA HE CNPOEKTUPOBAaHbI C YY4ETOM 3TOU CUTyaunn.

Nuteparypa:

DIN V VDE 0801: Grundsatze fur Rechner in Systemen mit Sicherheitsaufgaben (Principles for Computers In
Safety-Related Systems) Beuth-Verlag, Berlin, 1990.

B.5 UHTterpauna E/E/PES

[[NnaBHas Uenb. NCKITIOYEHNE OTKA30B CUCTEMbI HA CTaanK UHTErpauum n obHapyxxeHue nbdbiX OTKA30B BO BPEMS
3TON N Npeablayuen ctagun.,

B.5.1 PyHKUMOHANBbHOE TECTUPOBaAHMNE

[TpnmMeyaHune— Ccbinka Ha gaHHbIn meToa/cpeacTtso npueegeHa B MOK 61508-2 (tabnunubl B.3 n B.5) ne M3K
61508-3 (Tabnuubl A.5 — A.7).

Llenb: obHapyxeHne 0TKa3oB Ha cTagusix co3ganus cneundumkaumm n npoektupoBanus. cknovueHmne oTkasoB BO
BpeMsA peanusauum U MHTEerpaumm NporpaMMHbIX U annapaTtHbiX cpeacTB.

Onucanue: B npouecce MyHKUMOHANBHOIO TECTUPOBAHUSA ONpeaensieTcsl, JOCTUTHYTbI NN 3a4aHHbIE XapaKTEPUC-
TUKN cucTeMbl. B cucrtemy noctynarT BXOAHble JaHHbIE, KOTOPbIE adeKBATHO XapaKTepuayloT 0DblYHOE BbIMONMHEHUE
onepaunn. Habnogaembie BbIXOAHbIE pe3ynbTaTbl CPABHUBAKOTCS € 3agaHHbIMK B cneundukaymmn. OTKIIOHEHUST OT cne-
Unprkaumm n ykasaHust Ha HENONHOTY cneundukaumm JOKYMEHTUPYIOTCS.
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PyHKUNOHANBbHOE TECTUPOBAHUE 3MEKTPOHHbLIX KOMMOHEHTOB, NpegHasHavYeHHbIX AN MHOMOKaHarnbHOW apXUTEK-
TYpbl, OObIYHO BKIMOYAET B ceBS NPOMBbILLITEHHbIE KOMIMOHEHTLI, KaXAbI U3 KOTOPbIX NOCTABLMK YXXe NPOTECTUPOBan U
npeaBapuTenbHO NOATBEPANN COOTBETCTBUE. [TOMUMO 3TOro peKOMEHAYETCH, YTOObI MOKYMNHbIE NPOMbILWNEHHbLIE KOMMNO-
HEHTbI ObINKM NPOTECTUPOBAHBLI B COMETAHUU C APYTMMU KOMIMOHEHTAMM NOCTABLUMKA N3 TOWN Xe NapTumn, YTobbl BbISBUTb
HENCMPABHOCTU MPYNMNOBOro TUMNa, KOTopble B MNPOTUBHOM Chny4ae ocTanucb bbl HEBLISBITEHHbLIMW.

Takke 0 4OCTATOYHbIX PpadbovYnX BO3MOXHOCTAX CUCTEMbBI CM. PYKOBOAsILLME maTepuans! (npunoxenne C, nogpas-
nen C.5.20).

INntepartypa:

Functional Program Testing and Analysis. W. E. Howden, McGraw-Hill, 1987. The Art of Software Testing. G. J.
Myers, Wiley & Sons, New York, 1979.

Dependability of Critical Computer Systems 3. P. G. Bishop et al, Elsevier Applied Science, 1990, ISBN
1-85166-544-7.

B.5.2 TectTupoBaHne MeTOAOM «4Y€PHOro ALLMKa»

[TpunmedaHne— Ccbinka HA gaHHbIW MeToa/cpeacTeo npueegeHa B MOK 61508-2 (tabnuubl B.3, B.5 n B.6) n
B MOK 61508-3 (tabnuubl A.5 — A.7).

Llenb: npoBepka gMHaAMUYECKOro noBeaeHnst CUCTEMbI B pearnbHbIX YCIOBUAX PYHKUMOHNPOBaHUSA. BbisaBneHne
HECOOTBETCTBUA DYHKUNOHANBHOWN Cneungukaumm n oueHka ee none3HocTn n ycTon4ymBoCTu,

OnncaHue: PyHKUMN CUCTEMbI UNTU NPOrpamMmbl BbIMOMHAKTCA B 3a4aHHOM OKPYXEHUW C 3a4aHHbIMU gaHHbIMU
TECTUPOBAHUSA, KOTOPbIE CUCTEMATUYECKN (POPMUPYIOTCA N3 crieyndukaumum B COOTBETCTBUN C YCTAHOBITEHHBIMU KPUTE-
PUAMU. ITO MNO3BONSIET NOBEAEHNE CUCTEMbI CPaBHUTL C ee cneundpukaumen. [lpn npoeegeHnn TeCTUPOBaAHUA HUKAKNE
CBEAEHUS O BHYTPEHHEN CTPYKTYPE CUCTEMbI HE UCMONb3yOTCA. OCHOBHASA LelNb COCTOUT B TOM, 4YTODObI onpeaennTs,
NPaBuUIbHO N BbINOMHSAET PYHKUMOHANBHLIN MOAYIb PYHKUMK, Tpebyemble cneundukaumnen. Metoq opmmpoBaHns
SKBUBAITIEHTHbLIX KITACCOB CNYXUT MPUMEPOM KPUTEPUA TECTUPOBAHUSA OAHHbLIX METOAOM «4YEPHOro sAwmka». Maccue Bxoa-
HbIX JAHHbIX NOApAa3aenseTcsl HA KOHKPETHbIe Anana3oHbl BXOAHbIX 3HAYEHUN (3KBMBANEHTHbIE KNacCbhbl) HA OCHOBE
cneunukauun. [locne aToro POPMUPYIOTCHA TECTOBbIE MPUMEPHLI U3

- JAaHHbIX N3 ONYyCTUMbIX ANanas3oHOB;

- JaHHbIX U3 HE4OMNYyCTUMbIX ONAana3oHOB,;

- NAHHbIX MpegenbHbIX 3HAYEHUN ONAana3oOHOB;

- 3KCTPEeMarbHbIX 3HAYEHUN U

- KOMBMHAUNN N3 NEPEeHNCeHHbIX Bbllle KIMAaCCOB.

MoryT okasaTtbcsl 3 PEKTUBHLIMU TaKKE APYyrue KpUTepun Bbibopa TECTOBLIX MPUMEPOB B PA3INUYHbLIX PEXUMAX
TECTUPOBAHUSA (MOAYIA, UHTErpaunm n cnuctemol). Hanpumep Kputepum «akcTpemarnbHble 3KCnyaTaunoHHbIE YCITOBUSA»
NCMONb3yeTCcHa NPU TECTUPOBAHUN CUCTEMBI B NpoUecce NoaATBEPKXAEHUA COOTBETCTBUAI.

Nutepartypa:

Functional Testing and Analysis. W. E. Howden, McGraw-Hlll Book Comppany, New York, 1987 .

Software Testing and Validation Technlques =. Miller, W. E. Howden, IEEE Computer Society, New York, 1978.

The Art of Software Testing. G. J. Myers, Wiley & Sons, New York, 1979.

Methodik systematischen Testens von Software. K. Grimm, 30 (4), 1988.

VDI-Gemeinschaftsausschuf Industrielle Systemtechnik: Software-Zuverlassigkeit. VDI-Verlag, 1993.
B.5.3 Ctatuctnyeckoe tectmpoBaHue

[TpnmeyaHnune— Ccbinka Ha aaHHbIM MmeToa/cpeacTBo npuBegeHa B MOK 61508-2 (tabnuubl B.3, B.5 n B.6).

Llenb: npoBepka AMHAMUYECKOro NoBeaeHns1 CUCTEMbI, CBAA3aHHOW ¢ Be30nacHOCTbIO, N OUEHKa ee NONe3HOCTU U
YCTOUYMBOCTW.

Onucanue: Npu 3ToM Noaxoae TeCTUPYETCH CUCTEMA UMK NporpaMmma ¢ BXOAHbIMWU AAHHbIMU, BbIDPAHHBIMU B COOT-
BETCTBMM C npegronaraemMmbiM CTaTUCTUYECKUM pacnpegeneHnemM peanbHbIX 3KCnnyatauuoHHbIX BXOOHbIX OaHHbIX —
aKcnnyaTaunoHHbIN NMpodune.

INuTepartypa:

Software Testing via Environmental Simulation (CONTESSE Report). Available until December 1998 from: Ray
Browne, CIID, DTI, 151 Buckingham Palace Road, London, SW1W 955, UK, 1994,

Aspects of Development and Verification of Reliable Process Computer Software. W. Ehrenberger, I[FAC-IFIP
Conference Proceedings, 35—48, 1980.

Verification and validation of Real-time Software. W. J. Quirk (ed.), Springer Verlag, Berlin, 1985.
VDI-Gemeinschaftsausschup Industrielle Systemtechnik: Software-Zuverlassigkeit. VDI-Verlag, 1993.
Dependability of Critical Computer Systems 1. F. J. Redmill, Elsevier Applied Science, 1988, ISBN 1-85166-203-0.
Dependability of Critical Computer Systems 3. P. G. Bishop et al, Elsevier Applied Science, 1990, ISBN
1-85166-544-7.

B.5.4 NoneBble ncnbiTaHnA

[TpumMmevaHMs
1 CMm. Takke npunoxeHune C, noapasgen C.2.10 — aHanorn4Hble cpeactsa, a B NpunoXxeHnn D — ctatnctnyecknin
noaxoa — TO U Apyroe B KOHTEKCTE NporpaMmmMmHoOro obecnedeHus.
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2 Ccbinka Ha gaHHbin meToa/cpeacTtso npueegeHa B MOK 61508-2 (tabnuubl B.3 n B.5).

Llenb: ncnonb3oBaHne NONeBbIX UCMbITAHUW U3 pa3NnUYHbIX 0bnacTen NpMMEeHeHus B Ka4ecTBe OQHOro U3 cpeacTB
ncknvennsa cboes Bo Bpems uHterpaumm E/E/PES n/unu B npouecce noaATBEpXAeHUS COOTBETCTBUA 6e30macHOCTU
—/E/PES.

OnucaHmne: Ncnonb3oBaHne KOMMOHEHTOB UMM NOACUCTEM, KOTOPbIE NPU MX UCMONMb30BaAHUN MoKasanu nyTem
NCIMbITAHUNA OTCYTCTBUE NN HANUYUE TONbKO HECYLLLECTBEHHbIX OLLIMOOK U CYLLECTBEHHO HE N3MEHSNTUCE B TEYEHNE 40CTa-
TOYHO ANUTENBHOINO Nepnoga BPpEMEHN BO MHOMMX PasfIMYHbIX NPUMEHEHUAX. B yacTHOCTH, AN CNOXHbIX KOMMNOHEHTOB
C MHOXECTBOM (PyHKUMN (Hanpumep onepaunoHHOW CUCTEMbI MHTErparnbHbIX CXeM) paspaboTymnk OOrmKeH obpaTuTb
BHUMAaHME HA DYHKUMKN, KOTOpble Bbinn hakTu4eckn npoTecTMpoOBaHbl METOAOM MNONEBbIX UCNbITAHMW. Hanpumep, Aon-
XXHbl ObITb PACCMOTPEHBLI NOANPOrpaMmMmbl CaMOTECTUPOBAHUA ANA ObHapyXeHust cO0eB: NpuU OTCYTCTBUM COOEB anna-
PaTHbIX CPEACTB B Meprnoa aKkcnnyartaymm o noganporpaMmmax Helb3sd ckasaTtbh, YTO OHU NPOTECTUPOBAHbLI, MOCKONbKY OHU
HUKOrga He BbINOMHANMN PYyHKUMI OBHApYXeHUa CBOUX COOEB.

[Tpy MCNoONb30BaHMKM NOMEBbLIX UCMbITAHUW A0MKHbI ObITb CODNIOAEHbI crneayumne TpedboBaHus:

- HEU3MEHHOCTb cneundukaunm;

- Hanndmne 10 cucTtem B pasnUYHbIX NMPUMEHEHUSAX;

- aAnuTenbHocTb paboTel 10° 4 U, N0 MEeHbLLEN Mepe, OAWH rod CEPBUCHOW NOAOAEPKM.

[ToneBble ncnbiTaHMA QOKYMEHTUPYIOTCA MOCTABLUMKOM WU/MNMW 3KCNNyaTUPYIOWEN OpraHmnsaumnen; goKyMmeHTauus
OOIKHA, MO MEHbLUEN Mepe, coaepXaTh:

- TOYHOE 0B03HaAYEHNE CUCTEMbI U €€ KOMIMOHEHTOB, BKITIOYAs yNpaBreHne BEPCUSAMU annapaTHbIX CPeacTB;

- CBEAEHNSA O MONb3oBaTenNnsX U BPEMEHU NPUMEHEHUS];

- OTpaboTaHHOE BPEMS B Yacax;

- npoueaypsbl Bbibopa cUCTEMBI U NPUKNAAHbIE MPOrPaMMbl, UCNOMNBb30BAHHbLIE MPU UCMBITAHUSX;

- npoueaypbl ObHaApYXeHns U perncTpaunm cboeB, a Takke npoueaypbl yCTpaHeHus ux rnocneactBun U NpuYmH
BO3HUKHOBEHWUS.

Nutepartypa:

DIN V VDE 0801 A1:. Grundsatze far Rechner in Systemen mit Sicherheitsaufgaben (Principles for Computers In
Safety-Related Systems). Anderung 1 zu DIN V VDE 0801/01.90. Beuth-Verlag, Berlin, 1994.

Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.

B.6 NoarBepxxaeHne besonacHoctn E/E/PES

[naBHas uenb: lNoaTeepanTb, 4TO cuctema E/E/PE, cBsA3aHHasa ¢ 6e30nNacHOCTLIO, COOTBETCTBYET cneundunkaunm
TpeboBaHun BeszonacHoctn E/E/PES.

B.6.1 PyHKUMOHANbHbIE UCNbITAHUA B YCNOBUAX OKPYXaloLen cpeabl

[TpunmeyaHune— Ccbika HA gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-2 (tabnuua B.5).

Llenb: oueHka 3aWUWEHHOCTU CUCTEMbI, CBSI3aHHAA ¢ B6e30NacHOCTBIO, OT TUMOBbLIX BO3AENCTBUN OKpYXKaloLLEN
cpeasl.

OnuncaHuwe: cuctemy NOMeLWarT B pasrfinyHble YCINOBUS OKpyXawLwen cpegbl (Hanpumep, B COOTBETCTBUM CO CTaH-
aaptamn cepumn M3IK 60068 nnu cepumn M3K 61000) n oueHmBaloT cNOCOBHOCTN CUCTEMbI BbIMOMNHATE PYHKUMK BE30-
NacHOCTU (Ha COOTBETCTBUE TPebOBaHUAM CTAHAAPTOB, YKa3aHHbIX Bbeiwe) [1], [5].

Nuteparypa:

Dependability of Critical Computer Systems 3. P. G. Bishop et al, Elsevier Applied Science, 1920, ISBN
1-85166-544-7.

B.6.2 AcnbiTaHnA HAa YCTOMYMNBOCTb K NUMKOBbLIM BblOpOCaM BHELWWHNX BO3OEeNCTBUN

[TpunmeyaHune— Ccbinka HA gaHHbIn meToa/cpeacTso npueeaeHa B M3K 61508-2 (tabnuubl B.5 n B.6).

Llenb: npoBepka cnocobHOCTU CUCTEM, CBA3AHHbIX C DE30MaCHOCTBLIO, CNPaBNATLCS C NMMKOBbIMU BbIDPOCaMM BHELL-
HUX BO3OENCTBUMN.

OnncaHue: B CUCTEMY 3arpyXaeTtca TUNnnM4YHasa npuknagHas nporpamMmma n Bce nepuepumHolie NMuHMn (LMQOPOoBLIE,
aHaroroBble U nocneaoBaTenbHble NHTEPMENCHI, LUMHBI, UCTOYHUKM NMUTAHUA 1 T. A4.) NOABEPratoTCcs BO3AENCTBUIO CTaH-
NAPTHbIX WWYMOBbIX curHanoB. [ns Toro, 4tobbl NONy4YnTb UX KONMUYECTBEHHYIO OUEHKY, LenecoobpasHO BHUMATENbHO
noaxoanTb K npegenbHbiM 3HAYEHUSAM BbIOPOCOB BHELWHUX BNUAHMW. Knacc noMmex cymtaeTcs BblbpaHHbIM HEBEPHO,
eClin PYHKUNS CUCTEMBbI HE BbIMONHAETCA [B].

B.6.3 (He ncnonb3ayetcs).

B.6.4 CtaTn4yecknn aHanus

[Tpn mMmeyaHune— Ccbinka Ha gaHHbIn meToa/cpeacTtso npueegeHa B MOK 61508-2 (tabnuubl B.5n B.6) ne M3K
61508-3 (Tabnuua A.9).

Llenb: ncknw4veHne cucrematnyecknx aeekroB, KOTOpble MOMYT MPUBOAUTL K OTKa3amM B TECTUPYEMOUN CUCTEME

BHa4ane, Nnmbo nocne NpoaoIKUTENbHOW 3KCnnyaTauuu.
OnucanHune: 3T0T CUCTEMATUYECKUN N, BO3MOXHO, aBTOMaTU3NPOBAHHbIN METO NO3BONAET NCCNEeaoBaTbh KOHKPET-
HblEe CTaTUYECKME XapaKTEPUCTUKU OMbITHbIX 0Opa3uoB cuctembl Ans obecne4veHns NONHOTLI, COrMaCOBaHHOCTU, OTCYT-
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CTBUSI HEOAHO3HAYHOCTEN OTHOCUTENBHO CPHOPMYNUPOBAHHLIX TpeboBaHUN (HanNpUMep B PYKOBOASALWMX MaTepuanax no
KOHCTPYUPOBAHUIO, CUCTEMHbLIX Crieundunkaunax n MHCTPYKUUAX O NpumeHeHun). Ctatuyeckun aHanmna gomkeH ObiTb
BOCMPOU3BOAUM N MPUMEHNM K ONbITHOMY 0bpa3suy, KOTOPbLIN A0BEAEH A0 YETKO OonpeaeneHHOW 3aBepliaroLllen ctagun.
HuxXe npuBeaeHbl HEKOTOPbLIE NPUMEPLI CTATUYECKOro aHanuaa annapaTtHbiX U NPorpaMmHbIX CpeacTB:

- aHanu3 cornacoBaHHOCTU NOTOKA AAHHbLIX (HANpUMep, Npu TECTUPOBAHUKM, €CNU OaHHble 00 ODbEKTE MHTEepnpe-
TUPYIOTCH Kak MMeKLWme 04HO 3HAYEHNE);

- aHanu3 ynpaeneHus NOTOKOM (Hanpumep onpeaeneHne MaplpyToB, Koga HeQOCTYINMHOCTH);

- aHanm3 UHTEPPENCOB (HANpPUMep UCCrnegoBaHne nepegadn nepemMeHHbIX MeXxay pasnnyYHbIMU NPOorpaMmmMHbI-
MU MOOYIAMMWN);

- aHann3 noToka AaHHbIX ANs 0ODHapY)XeHUS BbI3bIBAKOWMX COMHEHUS NOCNeAoBaTENBHOCTEN ANA MNEPEMEHHbIX:
co3gaHne — MCnonb3oBaHMe ans obpaweHnss — yaaneHune;

- TECTUPOBAHNE CTPOroro cobnioaeHnsa KOHKPETHbLIX PYKOBOASLWMX MaTepuanoB (Hanpumep no Bonpocam:. AnuHa
NYyTN YTEYKN TOKA U 3a30Pbl, PAaCcCTOSAHNE MEXAY COBOKYMNHOCTAMW Mogylen, pacnonoxeHne pmnanveckux moayrnen, me-
XaHNYECKN YYyBCTBUTENbHbLIE (PUINYECKME MOOYIN, MHOMBUAYANTbHOE NUCMONb30BaHUE PUINYECKNX MOAYNEN MPU NX BHE-
OpeHnn).

Nutepartypa:
Dependability of Critical Computer Systems 3. P. G. Bishop et al, Elsevier Applied Science, 1990, ISBN
1-85166-544-7.
VDI-Gemeinschaftsausschuf Industrielle Systemtechnik: Software-Zuverlassigkeit. VDI-Verlag, 1993.
B.6.5 lnHaMmn4yecKknn aHanums3

[TpnmMmeyaHune— Ccbinka Ha gaHHbIn meToa/cpeacTtso npueegeHa B MOK 61508-2 (tabnunuel B.5n B.6) ne M3K
61508-3 (tabnuubl A.5 n A.9).

Llenb: obHapyxeHne owmnbok B crneundukaumm nytem uccrnegoBaHna OUMHAMUYECKOro NoBeAEHUsT OMbITHLIX 00-
Pa3LOB HA 3aBepLllaloLWmMX cTagusx.

OnucaHne: AMHaMUYeCKUN aHanm3 CUCTEM, CBA3aHHbIX ¢ 6e30NacHOCTbIO, NPOBOANTCH NMPU Nogadve Ha BXO4 OMblT-
HOro obpasua CUCTeEMbI, CBA3AaHHON C Be30NacHOCTbIO, BXOAHbIX JAHHbIX, KOTOPbIE TUMUYHbLI ANS 3a4aHHOrO 3KCrnnyara-
LMOHHOIO OKpYXeHusl. AHanu3 dyaeTt yaoBNeTBOPUTENbHLIM, €Cnn Habngaemoe noBeaeHne CUCTEMbI, CBA3AHHOW C
B6e30nNacHOCTLIO, COOTBETCTBYET Tpebyemomy noeeaeHuto. J1iobon oTkas cuctemsol, CBA3aHHON ¢ 6€e30NacHOCTBIO, AOKEH
ObiTb YCTPAHEH, NOCIE 4Yero HOBblE BApUaHTbl 3KCNnyatauum CUCTEMbI AO0ITKHbI ObITb NPOAHANN3NPOBAHDI.
INutepartypa:
Dependability of Critical Computer Systems 3. P. G. Bishop et al, Elsevier Applied Science, 1990, ISBN
1-85166-544-7.
VDI-Gemeinschaftsausschuf Industrielle Systemtechnik: Software-Zuverlassigkeit. VDI-Verlag, 1993.
B.6.6 AHanus3 oTKa3oB

[TpwnmeyaHwmne— Ccbinka HA gaHHbIn metoa/cpeacTteo npueeaeHa B MOK 61508-2 (tabnuubl B.5 n B.6).

B.6.6.1 Buabl 0TKa3zoB 1 aHanu3 nx nocrneacremn

Llenb: npoBeaeHne aHanu3a npoekTta CUCTEMbl C UCCNeJoOBaHNEM BCEX BO3MOXHbIX MPUYNH OTKA30B KOMIMOHEH-
TOB CUCTEMbI N OnpeaeneHnemM BIUSHUA 3TUX OTKA30B HA noBegeHne n 6e30nacHOCTb CUCTEMBbI.

Onucanue: aHanm3 obbMHO NPOBOAUTCH 3KCNEPTHBIM MEeTOAOoM. KaXablh KOMMOHEHT CUCTEMbI aHaNM3npPyeTcs no
ovyepean ¢ Tem, YTOObI BbIABUTb HABOP PEXUMOB OTKA30B ANA KOMMOHEHTA, UX MPUYMHBI U Pe3ynbTaThl, Npoueaypbl 06Ha-
PYyXeHus u pekomeHgauumu. [lpn Belgave pekoMmeHgaunm OHM OOKYMEHTUPYIOTCA B BUAE KOPPEKTUPYIOWMX aencteun [3].

INuTepartypa:

System Reliability Engineering Methodology: A Discussion of State of Art. J. B. Fussel, J. S. Arend, Nuclear Safety
20 (5), 1979.

Reliability Technology. A. E. Green, A. J. Bourne, Wiley-Interscience, 1972.

Fault Tree Handbook. W. E. Vesely et al, NUREG-0942, Division of System Safety Office of Nuclear Reactor
Regulation, U.S. Nuclear Regulatory Commission, Washington, DC 20555, 1981.

B.6.6.2 Onarpammbl nocneaoBaTenbHOCTEN COObLITUN

[TpunmedaHune— Ccbinka HA gaHHbIU meToa/cpeacTeo npueegeHa B MOK 61508-3 (tabnuubl A.10, B.3 n B.4).

Llenb: mogenupoBaHue ¢ NoMOoLWbID gnarpamm rnocnegoBaTenbHOCTU COBbITUN, KOTOPbLIE MOIYT NPeAcTaBUTb MNPo-
eKT CUCTEMBI B BUae nocneaoBaTernbHOCTU KOMOMHAUUKM 6a30BbIX CODbITUMN.

OnucaHne: gaHHoe CPEeAcTBO MOXET pacCcMaTpuUBaTbCH Kak KOMBMHAUMS aHANM30B HA OCHOBE AepeBa OTKA30B U
aepeBa cobbiTun. HaunHasa ¢ kputnyecknx codbbiTun, rpad nocnegoBaTenbHOCTEN NPUYMH NPOCMaTPUBAETCH B NPAMOM
n 0bpaTtHOM HanpasneHusx. [NpoxoxaeHne B 06paTtHOM HaNpaBleHUM 3KBUBANEHTHO AEpeBY OTKA30B, IAe KPUTUHECKOE
cobblTMe npeacTaBneHo B BMAe cobbITUSA, ONUCAHHOIO HA BEPXHEM YypPOBHE. [lpoxoxageHne B NpsiMOM HanpaBneHwuu
NO3BONSAET OonpeaensiTe BO3MOXHbIE MOCNeAcTBUs, BO3HUKaKwwWwme n3 cobbitns. B yane rpada moryt ObiTb CUMBOIbI,
OnucCbIBaloWME YCNOBUSA PacnpoOCTPaHEHUS MPUYNH MO PasnnyHbIM BETBAM OT 3TOrO y3na. BpemMeHHble 3a4epXKn TakkKe
MOTYT YYUTBIBATBLCA. 3TU YCITOBUS PACNPOCTPAHEHUS NPUYNH TAKXKe MOryT ObITb ONUCaHbI C NOMOLWIO AEPEBBEB OTKA30B.
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Onsa toro, 4TobbI AMarpamma Boirnsgena 6onee KOMNakKTHOW, NYTU PACNPOCTPaAHEHNA MPUYUH MOTyT BbITb 06 beANHEHDI
C norndecknmmn cnmponiamu. onxeH bObiTe onpegeneH Habop CTaHAAPTHLIX CUMBOMOB AJ19 UCNONb30BAHUS B guarpam-
Max nocrnegoBaTenbHOCTEN MPUYNH. Takne gnarpammbl MOryT ObiTb MCMONB30OBAaHbLI AN BbIMUCIIEHNST BEPOSATHOCTU NO-
ABIIEHUA onpeaenieHHbIX KPUTUYEeCKUX NocrneaoBaTeribHOCTEN.

Nutepartypa:

The Cause Consequence Diagram Method as a Basis for Quantitative Accident Analysis. B. S. Nielsen, Riso-M-
1374, 1971.

B.6.6.3 AHann3 gepeBa coObITUN

[TpnmedaHnune— Ccbinka Ha agaHHbIM meToa/cpeacTso npmeeaeHa B MOK 61508-3 (tabnuua B.4).

Llenb: mogennpoBaHne ¢ NOMOLWbI AnarpamMmm nocnegoBaTeribHOCTU CODbITUN, KOTOPAas MOXET BO3HUKHYTb B
CUCTEME NOCcne NOSIBNEHNS MHULUMNANMU3NPYIOLWEND cObbITUS N yKa3aTb HA BO3MOXHbIE ONACHbIE NOCNEACTBUS.

OnncaHue: B BEpPXHEN YacTu guarpamMmmbl 3anUcCbiBAETCAH MocnegoBaTeribHOCTb YCITOBUN, OTHOCALWMXCS K POpMU-
POBAHUIO NOCNEA0BaTENBHOCTU CODLITUI, CrieayoWwmMX 3a NHALMANU3NPYIOLWKUM cobbliTneMm. HavynmHasa ¢ nHMumnanusnpyio-
Lero cobbITus, SIBNAOLWErocs Uenbo aHanusa, npoBoaUTCA NpsiMast MIMHUS K NepBOMY YCIOBUIO MOCNEA0BATENBHOCTN.
Hannune BeTBEN «da» N «HET» AnarpamMmmbl YKa3bIBAET HA 3aBUCUMOCTb ByayLero cobbitus OT yernoBun. Kaxgas n3 gByx
BETBEW NpoAoImKaeTcs go crnegyowero yenosus. OgHako He BCe yCNOBUS BbIMOMNHSAKOTCS HA 3TUX BETBAX. Kakasa-To U3 HUX
NPOAOIIKUTCH A0 OKOHYAHUSA NOCneaoBaTENbHOCTU YCNOBUW, HO KaXXdAas BETBb AEPEBA, NOCTPOEHHAA TaKUM Crnocobom,
npeacTaBnsieT BO3MOXHYIO nocneaoBaTenbHOCTb. [epeBo cobbiTun MOXET BbiTb MCNONB3OBAHO A1 BbIYUCITEHUSA BEPO-
ATHOCTEW pas3nNyHbIX NocrnegoBaTenbHOCTEN, OCHOBbIBAsACh HA 3HAYEHUAX BEPOATHOCTEN YCNOBUW U UX YMNCNE B MNOC-
nenoBaTernbHOCTMW.

Nuteparypa:
—vent Trees and their Treatment on PC Computers. N. Limnious n J. P. Jeannette, Reliability Engineering, Vol. 18,
No. 3, 1987.

B.6.6.4 Buabl 0TKa3zoB 1 aHanNnv3 BINUAHUUN CODBLITUN HA KPUTUHHOCTb KOMNOHEHTOB

[TpnmeyaHne— Ccbinka HA AaHHbIK meToa/cpeacTBo npuBegeHa B MOK 61508-3 (tabnuubl A.10 n B.4).

Llenb: paHxnpoBaHne KpUTUYHOCTN KOMIMOHEHTOB, KOTOPbIE MOIyT Bbl3BaTbh HAPYLWEHWUSA, NOBPEXOEHNA UNN yXYya-
lweHune paboTbl CUCTEMbI NPU OAUMHOYHBIX OWWINDOKAX C LUENblo Onpeaenntb, KaKMM KOMMOHEHTaAM MOXET noTpeboBaTbes
ocoboe BHUMAHNE N KaKne CPeacTBa ynpasreHns HeobXoanmebl B NMpoUecce NPOEKTUPOBAHUA UIMN 3KCNNyaTauum.

OnucaHne: KPUTUYHOCTb MOXET ObITb paHXupoBaHa MHOMMMKU metogamu. Hambonee CrnoXxHoblin MeToq onucaH
Ob6wecTBOM aBTOMOOUINBHBLIX MHXEHepOB (Society for Automotive Engineers — SAE) B ARP 926. B atom metoge 3Hade-
HUE KPUTUYHOCTU Ans nmoboro KOMNOHEHTa ONpeaensieTcsl YUCNoM OTKA30B KOHKPETHOro Buaa, npeanonaraembim B
Npouecce BLIMONMHEHUSA KaXQoro MUNNUoOHa onepauumn, pearnmnsyemblX B KPUTUYECKOM pexnme. KpUTUYHOCTL ABNAETCH
dyHKUMEN OEBATU NAapaMeTpoB, BONbLWNHCTBO U3 KOTOPLIX AOIMKHbI BbITh n3MepeHbl. O4YeHb NPOCTON MEeTo[, onpeaerne-
HUS KPUTUHHOCTU COCTOUT B YMHOXEHUN BEPOSTHOCTU OTKA3a KOMIMOHEHTA Ha BENNYNHY yepba, KOTOPbIN MOXET DbITh
NpWY 3TOM HAHECEH, 3TOT MeTO4 aHanormM4YeH NPOCTON OUEHKe nokasartens pucka [3].
INuTepartypa:
Design Analysis Procedure for Failures Modes, Effects u Criticality Analysis (FMECA). Aerospace Recommended
Practice (ARP) 926, Society of Automotive Engineers (SAE), CLUA, 15 September 1967 .

B.6.6.5 AHanu3 nepeBa OTKa3oB

[TpunmeyaHune— Ccbinka HA gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.4).

Llenb: nomowb B aHanmae cobbiTui nnn KoMbnHauum cobbITUW, KOTOPbIE BbI3bIBAIOT YIPO3bl UK ONACHbIE NMocnea-
CTBUS.

OnucaHune: Ha4vnHas ¢ coDbITUA, KOTOPOE MOXET HEMOCPEACTBEHHO BbI3BATh YIPO3y UMM OMacHble nocneacTBuA
(«cobbITME BEPLINHBLI AepeBay), aHanNu3 NpoBoaANTCH No BeTBAM gepeBa. KombruHaumm npuymHbl ONUCLIBAKOTCS NOrMYec-
knvmn oneparopamn («M», «J» n 1. 4.). 3atem aHann3anpyroTcs NPOMEXYTOUHbIE MPUYMHBLI TEM Xe cnocobom u T1. 4.,
BO3BpaLLaach K 6a30BbIM COOLITUAM, MAe aHanm3 npekpawaeTcs.

HanHbIn MeToq aBnsieTcsa rpaduyeckum, n ans n3obpaxeHns gepeBa O0TKA30B UCNONb3yeTcs HAabop ctaHaapTu-
30BaHHbIX CMMBOSOB. PaccmaTtpuBaembln Metod npegHasHavyeH B OCHOBHOM AnNA aHanu3a annapaTHbIX CpeacTtB, HO
OONYCKAEeTCHa TakkKe NPUMEHSATb €ro K aHanuay owmnbok nporpammMmHoro obecnevenus [8].

Nutepartypa:

System Reliability Engineering Methodology: A Discussion of State of Art. J. B. Fussel n J. S. Arend, Nuclear Safety
20 (5), 19709.

Fault Tree Handbook. W. E. Vesely et all, NUREG-0492, Division of System Safety Office of Nuclear Reactor
Regulation, US Nuclear Regulatory Commission Washington, DC 20555, 1981.

Reliability Technology. A. E. Greene n A. J. Bourne, Wiley-Interscience, 1972.
B.6.7 AHann3 HanxygLwero cnyvas

[TpwnmeyaHwmne— Ccbinka HA gaHHbIN meToa/cpeacTeo npmeeaeHa B MOK 61508-2 (tabnuubl B.5 n B.6).
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Llenb: ncknioveHmne cnctemaTtnyecknx olmnboK, BO3HUKAIOLWKMX B pe3yrbTraTe HeEDBNaronpusaTHbIX COYEeTaHUN YCITOBUN
OKpYy>KaloLlen cpeabl U AOMyCKOB Ha napameTpbl KOMMOHEHTOB CUCTEMBI.

OnuncaHne: akcnnyataunoHHbIE BO3MOXHOCTU CUCTEMbI U pa3MepPbl KOMMOHEHTOB UCCNEAYIOTCH UM BbIYUCTIAIOT-
csa TeopeTndecku. [lpn aTom ansa ycnoBun OKpyXaluwen cpeabl 3agaloTcsa Ux 4onyctumble npegernbHble 3Ha4YeHns. AHa-
NMN3UPYIOTCA U COMOCTaBMAKTCA CO cneyndukaunen Hanbonee CyweCTBEHHbIE XapaKTEPUCTUKN CUCTEMBI.

B.6.8 PacwunpeHHoe (pyHKUMOHANbHOE TeCTUPOBaAHMNE

[TpwnmeyaHwune— Ccbinka HA gaHHbIn metoa/cpeacTteo npueeaeHa B MOK 61508-2 (tabnuubl B.5 n B.6).

Llenb: obHapyXeHne 0TKa30B Ha cTaguax crneundukaymm, npoekTupoBaHua n paspabotkm cuctemsbl. [1poBepka
NnoBegeHns1 CUCTEMbI, CBA3AaHHOW C De30MnacHOCTBIO, B Cly4Yae peakux nnu HecneundununmpoBaHHbIX onepaunn BBOAA
NHpopmMmayunmn.

Onucanue: paclumpeHHoe (PYHKUMOHaNbHOE TecTnpoBaHue npopepseT PyHKUMOHANbHOE noBegeHune CUCTEMBbI,
CBA3aHHOW C 6e30MacHOCTBIO KaK peakuuio Ha BXOAHbIE YCITOBUSI, KOTOPbIE OXMUAAKTCA TONBKO B PeAKUX crnyvasax (Hanpu-
Mep rnobanbHOro 0TKasa) unnM He OXBaTbIBAKTCA cneundukaumen CUCTEMbI, CBA3AHHON ¢ 6e30MacHOCTbIO, (Hanpumep
HEKOPPEKTHbIE onepauun). Ana peagko BCTpevarwmxes yenoBmuu Habnwgaemoe noBeeHne CUCTEMbI, CBA3AHHON C be-
30MNaCHOCTbLIO, CpaBHUBAETCH CO cneundukaunen. B tex cnyvasx, korga peakumss CUCTEMbI, CBA3AHHOW € Be30nacHOC-

TblO, HE cneundnuMpoBaHa, cnegyeTt yoegutbcsl B TOM, YTO 3agaHHasi 6e30nacHOCTb coXpaHeHa B HabniogaemMon peak-
LU CUCTEMBI.

INutepartypa:
Functional Program Testing and Analysis. W. E. Howden, McGraw-Hill, 1987.
The Art of Software Testing. G. J. Myers, Wiley & Sons, New York, 1979.

Dependability of Critical Computer Systems 3. P. G. Bishop et al, Elsevier Applied Science, 1920, ISBN
1-85166-544-7.

B.6.9 UcnbiTaHna B Hamxygwmnx crny4vanx

[TpwnmeyaHwmne— Ccbinka HA gaHHbIN meToa/cpeacTeo npmueeaeHa B MOK 61508-2 (tabnuubl B.5 n B.6).

Llenb: TectupoBaHmne cntyaummn, cneundnumnpoBaHHbIX BO BPEMS aHanms3a Hanxygawmnx criyyaes.

OnuncaHue: skcnnyataunoHHble BO3MOXHOCTU CUCTEMbI U pa3Mepbl KOMMOHEHTOB TECTUPYIOTCA ANSA HANXYOLWWNX
cnydaes. [lpn aTom Ansa ycnoBuu oOKpyXxarwuwlen cpeabl 3aatoT nx AgonycTtuMble npegeribHble 3HadeHuss. AHanmM3npyeTcs
N COMOCTaBNSIETCHA CO crieundpukaymen Hanbornee CyweCTBEHHbIE XapaKTEPUCTUKN CUCTEMBI.

B.6.10 UcnbiTaHnAa ¢ BBeaAeHNEeM HEeNCNPaBHOCTEN

[TpwnmeyaHwmne— Ccbinka HA gaHHbIn metoa/cpeacTteo npueeaeHa B MOK 61508-2 (tabnuubl B.5 n B.6).

Llenb: BHECEHME NN NMUTaALNA HENCMNPABHOCTEN B annapaTHble cpeacTBa CUCTEMblI U AOKYMEHTUPOBAHNE peak-
LU CUCTEMBDI.

Onucanue: npeactaBneHHbI MEeTO[, OUEHKN 3aBUCUMOCTEN SIBNSIETCH KAYeCTBEHHbIM. s onucaHusa mecTonono-
XEHUSA U TUMA HEUCNPABHOCTEN, A TakKXe crnocoba nx BHECEHUSA NMPeanoYyTUTENBbHO UCMNONB3YIOTCA AETalU3NPOBAHHbIE
dYyHKUNOHANbHbIE BNMOKN, CXEMblI U CXEMHbIE AMarpamMmmbl. HANPUMEP, MUTAHNE MOXET HE NOCTynaTb HAa pPa3fuyHble
MOAYITN; NMTMHUN NMNTAHUSA, NMHUK ODLWEN WWMHBI NN aaPECHbIE NUHUK MOTYT BbiTb PA3OMKHYThI/KOPOTKO 3aMKHYTbI; KOMIMO-
HEHTbI UNU UX NOPTbl MOTYT ObITb PA3OMKHYTbI UITN 3aKOPOYEHbI; perne Moryt ObiTb 3aMKHYTbI UMW PA30OMKHYTbI, MO0 KX
OEVCTBUA MOTYT BbIMONMHATHCH B HENPAaBUIIbHbIE MOMEHTBI BPEMEHU U T. A. BO3HMKalowme B pesynbTate 0TKasbl CUCTEMb
knaccupunumpyrotest, Hanpumep, B MOK 60812 (tabnuubl | n 1l). ObbiMHO BBOAATCA OANMHOYHBIE HEUCNPABHOCTU B YCTOW-
YUBOM COCTOSIHUM cucTembl. OAHAKO, B Crnyvae, eCrii HENCNPABHOCTb HE ODHAPYXUBAETCH TECTOM BCTPOEHHON ANArHOC-
TUKU NN OKA3bIBAETCH HE OYEBUHON, OHA MOXET COXPaHUTLCH B CUCTEME U BbI3BaTb CINeayloULy HencnpaeBHoOCTb. [1pu
3TOM KONMUYEeCTBO HEUCMPABHOCTEN MOXET DObICTPO BO3pacTn MHorokpaTtHo [3], [9].

Takne ucnbiTaHUA NPOBOAATCHA MHOMONPOMUNbHLIM KOMNMEKTUBOM crneunanucToB. [locTaBWMK CUCTEMbI OOMKEH
Npwv 3TOM MPUCYTCTBOBATL U NMOsyYarb pekomeHgauun. ns oTkasos, NPUBOAAWMX K OMAaCHbIM MOCNeACTBUAM, BbIYUCTIAIOT
N OLEHUBAIOT cpeaHee BpeMst HapaboTKkum Ha oTKa3. Ecnu 310 Bpemsi mano, Heobxoauma moandukaumus CUCTEMBbI.

Nutepartypa:

Integrity Testing of Process Control Systems. R. J. Lasher, Control Engineering 36 (11), 152—164, October 1989.
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[MpnoxeHwne C
(cnpaBo4HOe)

AHanuns MeToAoB U CPeacTB AOCTUXKEHUS NONHOTbLI 6e30NacHOCTU NporpaMMHoOro o6ecnevyeHus
(cm. M3K 61508-3)

C.1 Obwme nonoxeHns

AHann3 MeToaoB, coaepXawnncs B HACTOALWEM MNPUIOXEHUWN, HE criegyeT paccMaTtpuBaTh Kak MOSIHbIA NN UC-
YyepnbliBaOLWUM.

INutepartypa:

System — Safety Society of America System Safety Analysis Handbook. System Safety Society, New Mexico
Chapter. PO Box 95424, Albuguerque NM, USA.
Dependability of Critical Computer Systems 3. P. G. Bishop et al, Elsevier Applied Science, 1990, ISBN
1-85166-544-7.
—ncyclopaedia of Software Engineering. Ed. J. Marciniak. John Wiley & Sons, 1994, ISBN 0-471-54004-8.
Software Engineer’'s Reference Book. Ed. J. McDermid. Butterworth-Heinemann, 1991, ISBN 0-7506-1040-9.
C.2 TpeboBaHNA n geTanbHoOe NPOEKTUPOBAaHNE

[TpnmedaHwne— COOTBETCTBYIOWME METOAbI U CpeacTBa NpuBedeHsl B B.2.
C.21 CTpyKkTypHble MeTOAbI
[TpumedaHune— Ccbinka Ha gaHHbIn meToa/cpeacteo npmeeaeHa B MOK 61508-3 (tabnuubl A.2 n A4).

C.2.1.1 O6bwme nonoxeHns

Llenb: ocHOBHAaA uenb MEeTOAOB aHanm3a CTPYKTYPbl (CTPYKTYPHbIX METOA0B) COCTOUT B 0BecnevYeHnn KavyectBa
pa3paboTkn nporpammHoro obecnevenus. [laHHble METOAbI B OCHOBHOM UCMONb3YIOTCA HA PaHHUX CTaausX XU3HEHHO-
ro umkna cosgaBaemon cuncrtembl. CTPYKTYPHbIE METOAbl UCMONMb3YIOT KAK TOYHbIE, TAK U MHTYUTUBHbIE MPoUeaypbl U
HOTauuK (Noaaep>XMBaemble KOMMNbIOTEPAMM), a TAKXKe ONpeaensitoT U NO3BONAKT AOKYMEHTUpOBaTh TpeboBaHUA U
BO3MOXHOCTU peanusaymmn B NIOrMYeCcKOn NnocrneaoBaTeibHOCTU U CTPYKTYPUPOBAHHbLIM CMOCOBOM.

OnncaHuwe: cywecTByeT 4OCTaTOYHO MHOIO CTPYKTYPHbLIX MeTOA40B. HekoTOpble N3 HUX CO34aHbl AN BbIMONMHEHUS
TPAAUNLUMNOHHBIX PyHKUMWN 0BpaboTkn gaHHbIX U TpaH3akumn, apyrme (MASCOT, JSD, Yourdon B pexunme pearnbHOro
BPpEMEHN) — B DBONbLUEN CTEMNEHN OPUEHTUPOBAHLI HA NMPOLECCHl YNPAaBNEHUA U 3a4a4M pearnbHOro BpeMeHU (4N Cuc-
TEM, peanuayiolWwmx Takne 3agadmn, xapakrepuctuka 6e3o0nacHoOCTU ABNsieTCs bonee KPUTUYHOW, YEM ANA APYrMX CUCTEM).

CTPYKTYPHblE METOAbl MOXHO CYHMTATb «MHTENNEKTYyarbHbIMWU UHCTPYMEHTaAMUY, NpeaHasHavYeHHbIMKU Ans 0600-
LLLEHHOIrO BOCNPUATUS N CTPYKTYPU3ALUMN KOHKPETHOW Npobriembl MnNn cuctembl. K X OCHOBHbIM CBOUCTBAM OTHOCSTCS:

- UCNONb30BAHNE NOINMKN B PACCYyXAEHUAX N BbIBOAAX, AEKOMMO3NLUUA CIOXHOW NMpobnembl HA yrnpaBrsemMble
cTaauu;

- aHanNn3 n JOKYMEHTUPOBaHUE 06LLLEN CUCTEMBI, BKITHOYAS OKPYXXAIOLWLYIO CPeay, a TakkKe paspabartbiBaeMyto CUCTE-

MY,

- AEKOMNO3NUNS AaHHbIX U PYHKUMW B paspabaTbiBAeMOW CUCTEME;

- UCNOSIb30BAHMNE KOHTPOIbHbIX TAbNUU, TO €CTb CMUCKOB TUNOB ODBEKTOB, HYXXAAKLWMNXCH B aHANWU3E;

- Manasi MHTenNNeKTyanbHas neperpyska - NpocTota, UHTYUTUBHOCTb U NPaKTUYHOCTb NPy NpeacTaBleHnmn npoodne-
Mbl UM CUCTEMDbI.

Hotauun, ncnonb3yemblie AN aHanusa u AOKYMEHTUPOBAHUA NMPobnem n OOBbEKTOB CUCTEMBbI (Hanpumep, Ha
OCHOBE MPOLECCOB M MOTOKOB AAHHbLIX), OPUEHTUPOBAHbI HA CTPOroCTb, OAHAKO HOTAUUKM AN BblpaXeHUst PyHKUWN
06paboTkn BbINOMHAEMbIX 3TUMK ODbekTamu ABnATCA bonee HedopmanbHbIMU. B TO e BpemMs HEKOTOpble MeTOAbl
YAaCTUYHO UCNONb3YIOT PopMarnbHble HOTaunu (Hanpumep, JSD mncnonebayet perynspHbole BolipaxeHus, Yourdon, SOM w
SDL ncnonb3yoT TEOPUD KOHEYHBIX aBTOMATOB). YBENUYEHNE TOYHOCTU HOTAUUKN HE TOJbKO MOBLIWAET YPOBEHL NMNOHUMA-
HUS, HO N obecnevnBaeT BO3MOXHOCTb aBTOMATU3NPOBAHHOW 0DpaboTKW.

OpyrvumMm npemmyLecTBOM CTPYKTYPHbIX HOTAUUN ABNAETCA UX HArMAOQHOCTb, KOTOpas MO3BONSAET NOSIb30BaTElNtO
NMHTYUTUBHO MPOBEPATb BO3MOXHOCTU crnieynpukaumm nnm npoekra npu HenosiHou MHQoOpMauunu.

HacTosilwee npunoXeHmne cogepXnTt nogpobHoe onncanue Natu CTPYKTYPHLIX METOA0B: NpeacTaBneHne TpeboBa-
HUW, paspaboTka cuctembl no hxekcony, MASCOT, Yourdon ans cncrtem peanbHOro BpeMeHn N MeTogornorns CTPYKTyp-
HOro aHanuaa v npoektnposanus (SADT).

Nutepartypa:

Software Design for Real-time Systems. J. E. Cooling, Chapman and Hall, 1991.

Structured Development for Real-Time Systems (3 Volumes). P. T. Ward and S. J. Mellor, Yourdon Press, 1985.
=ssential Systems Analysis. St. M. McMenamin, F. Palmer, Yourdon Inc, New York, 1984.

he Use of Structured Methods in Development of Large Software-Based Avionic Systems. D. J. Hatley. Proc.
DASC, Baltimore, 1984.
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C.21.2 CORE — npeacraBneHve TpeboBaHnn

Llenb: obecneveHne TpeboBaHun, onpeaeneHnn n HopmynnpoBoK.

OnucaHune: gaHHbI MeTOoa AOIMKEH YCTPaHuUTb npoben mexay notpebutenem/KoHeYHbIM MONb30BaTENEM U aHa-
nmtnkom. OH HE OCHOBaH Ha MaTeMaTUYeCKn CTPOron Teopuun, a saensetca cpeacrteom kommyHukaumn. Metog CORE
co3aaH Ans npeacrasneHus TpedboBaHun, a He anga cneyndukaumn. JJaHHbIn MeToa ABNAETCA CTPYKTYPUPOBAHHbBIM, BCE
ero npeacrasneHns npoxoasaTt Yyepes pasnndHble ypoBHu ytodyHeHun. Metogq CORE mncnonb3yetcsa ans WMpoKoro Kpyra
npobnem, yuntbiBaeT cBeAgeHUus1 06 OKpyXatowWwen cpeae, B KOTOpon cnucrema PyHKUMOHUPYET, a TaKKe PasfnyHble TOYKN
3peHns pasHbix TunoB none3oartenen. Metogq CORE cogepxunTt pykoBogsiume matepumanbl N TaKTUHMECKME Noaxoab! ans
TOro, 4T0OblI YNPOCTUTL CIOXHbIA NPOEKT. Takoe ynpoweHne MoXeT BbiTb CKOPPEKTUPOBAHO, NMMBO SIBHbIM 0Dpa3om
NOEHTUOULNPOBAHO U 3a40KYMEHTUPOBAHO. Taknm obpasom, cneundumkaumm moryTt ObiTb HENOMHLIMW, OAHAKO BbISIB-
NEHHbIE HEPELLEHHbIE NPOBNEMbI U 0ONACTN BbICOKOINO PUCKa AOIIKHbI ObITb PACCMOTPEHbBI NMPY NOCNEAYIOWEM MPOEKTU-
POBaHUMN.

InTtepartypa:

Software Design for Real-time Systems. J. E. Cooling, Chapman v Hall, 1991.

C.2.1.3 JSD — meTop pa3paboTkm cuctemsbl no [HDKeKCoHy

Llenb: pa3paboTka metoaa, oXBaTbiBAlOLWEro co3gaHmne nporpamMmMHbIX CUCTEM OT cTaaun dhopMnpoBaHus Tpebo-
BaHWUW OO0 CTagun KOOUPOBaHUA, CrieunanbHO Ans CUCTEM pealibHOro BpPpeEMEHMU.

Onucanne: meton JSD npeacrasnsaer cobon NO3TanNHyo Npoueaypy paspaboTku, B KOTOPON paspaboTumk moae-
NVpyeT NoBegeHne peanbHOro Mmpa, Ha KOTOPOM OCHOBBLIBAKOTCA (PYHKUNUW CUCTEMbBI, ONpeaenseT 3Tu PyHKUNN, BBOAUT
NX B MOZENb U npeobpasyeT 0bpasoBaBLUYIOCH B pe3yrnbTaTe cneundukaumio B 0gHy U3 HAOEXHO JEVUCTBYIOLWMX B 3a4aH-
HOW OKpyXxatwen cpeae. [Noatomy gaHHbIN METOQ OXBaTbIBAET TPaAULMOHHbIE 3Tarbl, TAKME KaK co3gaHue cneundunka-
LUK, NPOEKTUPOBaHUE N paspaboTka, HO HECKOMNMbKO OTNMYaeTcs OT TPaanUMOHHbIX METOAOB U HE SABNAETCH MEeTOa0M
HUCXOOSILWENO MPOEKTUPOBAHUAL.

HanHbin meTog yaensaeT 6onblwoe BHUMaHWE BbISIBIIEHUIO HA PaHHEW CTaguKn CYLLHOCTEN peanbHOro Mmpa, OTHO-
CALLMXCA K CO34aBaeMon CUCTEME, a TaKKe MOAENUPOBAHUIO 3TUX CYLLHOCTEN N TOMO, YTO MOXET C HUMU NPOon3onTn. Kak
TONMBKO aHanu3 «peanbHOro mmpa» 6yaeT BbIMOMHEH U co34aHa ero Mogenb, aHann3npyrTes PyHKUMKU CUCTEMbI C TEM,
YTODObI ONPEeaennTb, Kak OHM BNUCLIBAKOTCA B MOAENb «peanbHoro mmpay». Mogenb pe3ynbTUPYIOWEN CUCTEMBI JOMOJTHSA-
eTCH CTPYKTYPHbLIM ONUCaAHUEM BCEX MNPOLECCOB MOAENU U 3aTeEM npeobpasyeTcs B NporpaMmmbl, KOTOpble MOryT pabo-
TaTb B 3a4aHHOWN MporpaMmmHoO-annapaTtHoOn cpeje.

INutepartypa:

An Overview JSD. J. R. Cameron. IEEE Transactions on Software Engineering, SE-12, No. 2, February 1986.

System Development. M. Jackson, Prentice-Hall, 1983.

C.2.1.4 MASCOT — mMoAaynbHbIN MeTOA NOCTPOEHNA, IKCINIIyaTauum n TeCTUPOBaAHUA NPOrpaMMHbIX cpeacTB

Llenb: npoekTnpoBaHne n peanusauus CUCTEM pPeanbHOro BPpeEMEHMN.

Onucanne: MASCOT npeactasnsetr cobon MoayrbHbIM METO MNPOEKTUPOBAHUSA, KOTOPLIN NOAAEPXKUBAETCH NPO-
rpaMmmHoO. [JaHHbIM MEeTOA ONMUCLIBAET CTPYKTYPbl CUCTEM pPeanbHOro BpeMeHn cnocobom, He 3aBUCAWMM OT TUNa anna-
paTHbIX cpeacTB unu sassika peannsaumn. MASCOT BbICOKOOPraHM30OBaHHO pearnuayeTt NPoeKTUpPOBaHNE, YTO NOpoXaa-
eT CTPOro MoayrbHyO CTPYKTYpPY, obecnevunBas bnmakoe cooTBETCTBUE MeXAY DYHKUNOHANBHBIMU 3NTIEMEHTAMM NPOEKTA
N ANIEMEHTAMMN KOHCTPYKUMN, NOABMNAWMUMNCA MNPV MHTErpaumm cnctemol. Cnctema npegcraBnsaercs B TEPMUHAX CETU
KOHKYPUPYIOLWKMX NPOLECCOB, KOTOPbIE B3aUMOAENCTBYIOT Yepes KaHalnbl. KaHanamm moryT 6b1Tb NMO60 COBOKYNHOCTU dhan-
nos, Nnbo ovepean (KOHBENEPbLI) AaHHbIX. YNpaBlneHne AOCTYNOM K KaHany OnNUCbIBAETCH HE3ABUCUMO OT MNPOLECCOB B
TEPMUMHAX MEXaHM3MOB O0CTYMNa, KOTOpPble TakKe akTUBMU3NPYIOT rnpasuna nnaHupoBaHua npoueccos. [locnegHsas Bep-
cust MASCOT 6bina cnpoektnpoBaHa ¢ y4eToOM peanu3auumn sidbika nporpammupoBannsa ADA.

MASCOT obecneumnBaeTt cTpaTteruio NpueMnemMocT, OCHOBAHHYIO HA TECTUPOBAHUN U BEpUdUKaALMKM KaK OTAENMb-
HbIX MPOrPaMMHbIX MOAYIEN, TaK N Bonee KPYnHbIX COBOKYNHOCTEN (DYHKUMOHANBHO B3aMMOCBA3aHHbIX MPOrpamMmMHbIX
moaynen. Peannsaymna MASCOT opueHTupoBaHa Ha aapo MASCOT — Habop npUMUTUBOB MNAHUPOBAHUSA, KOTOPbIE
nexaTt B OCHOBE peanuisauum n obecnevmBardT MeXaHu3mbl JOCTyNa.

INutepartypa:

MASCOT 3 User Guide MASCOT Users Forum. RSRE, Malvern, England, 1987.

C.2.1.5 MeTon Iﬁop.qona (Yourdon) ansa cnctem peanbHOro BpeMeHu

Llenb: cneungukaumsa n nNpoekTMpoBaHUeE CUCTEM pearbHOro BPEMEHM.

OnucaHue: gaHHbIN MEeTod peanuayeTt npouecc paspaboTkn CUCTEMBbI, COCTOAWMKA U3 TPex 3tanoB. Ha nepBom
atane nponcxognT co3gaHne «CYWHOCTHOW MOAZENn», KOTOpasi OnucbiBaeT NnoBeaeHne cucTembl B uenom. Ha BTopom
atane CTpPoOUTCH MOAENb peann3auunu, ONUCbIBaKOLWAA CTPYKTYPY U MEXaHU3Mbl, KOTOpble, Byay4yn peann3oBaHHbIMM,
oTpaXKaroT Tpebyemoe noBeageHne cuctembl. Ha Tpetbem atane nponcxoamnTt PakTUYecKkoe NOCTPOEHNE annapaTHbIX U
NporpaMmMHbIX CPeACcTB CUCTEMbI. [pU aTana CTPoro COOTBETCTBYIOT TPAANUMOHHBIM crneyngukaunm, npoekTUpoBaHUIO 1
pa3paboTke, HO rmaBHoe, YTO pa3paboTyMK HaA KaXKOoOM aTane AOJNKEH akKTUBHO 3aHMMAaTbCA MOAENMPOBaHUEM.

CyLWwHOCTHasa mogenb COCTOUT U3 ABYX YaCTEWN:

- MOAENN OKpYXaloWen cpenbl, coaepXxawen onucaHne rpaHul Mexgy CUCTEMOUN U €€ OKPYXEHUEM, a TaKxke
BHELLHUX COBbITUIW, HA KOTOPbIE AOMKHA pearmpoBatb CUCTEMA;

- MOAENnV NOBeAEeHUs1, KOTOpasli COAEPXKUT CXeMbl, ONUCbIBalOWne npeodpaszoBaHusl, BbINONHAEMblE CUCTEMOU B
OTBET Ha cObbITUSA, U ONUCAHNE AAHHbIX, KOTOPbIE CUCTEMA AOIMKHA coaepaTb ANs Bblgayn OTBETOB.
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Mopaenb peanu3auuu nogpasaensieTcsa Ha gse noamMoaenu, onucbiBaloWmMe pacrnpegerneHne oTaernbHbIX NMpouec-
COB B Mnpoueccopax u gekoMno3nuunio npoLeccoB HA NporpaMmmMmHbie MOAYIN.

[na cos3gaHnsa CywHOCTHOWM MO4enu v mMmogenn peanusaunn gaHHbin MeTod WUCNONb3yeT MHOXECTBO XOPOLWO
N3BECTHbLIX NOAX0A0B: NOCTPOEHNE gnarpaMmm NnoTOKOB AaHHbIX, NpeobpasoBaHune rpadoB, CTPYKTYPUPOBAHHBIW aHITINN-
CKMM A3bIK, AnarpamMmmbl NepexonoB cocTossHUM u ceTtu [leTpu. Kpome Toro, gaHHeln metoq obecnedvmBaeT cpeacTBa
MOAEeNnMpPoOBaHUA NPEearnoXeHHOro NpoeKkTa CUCTEMbl B MUCbMEHHOM UIMU MEeXaHU4YEeCKOM Buae U3 oTobpaXKeHHbIX Moae-
new.

INutepartypa:

Structured Development for Real-Time Systems (3 Volumes). P. T. Ward and S. J. Mellor. Yourdon Press, 1985.

Strategies for Real-time System Specification. D. Hatley, E. Pirbhai, Dorset Publishing House,1988.

C.2.1.6 SADT — meToaonorna CTPYKTYPHOIro aHanum3a u NnpoeKkTUMpoBaHnA

Llenb: mogenupoBaHne n aHanus Ha ypoBHE MHAPOPMALNOHHBIX NMOTOKOB NPOLECCOB MPUHATUA pPEeLLIeHnn U 3agad
YIMPAaBIIEHUSA B CITOXHbIX CUCTEMAX, NpeAcTaBleHHbIX B BUAE Anarpamm.

Onuncanue: B metogonorum SADT koHUenuusa akTUBHOCTHbLIX AnarpamMmm urpaet rnaBHylo ponb. AKTUBHOCTHAasA guar-
pamMmma COCTOUT U3 aKTUBHOCTEWN, CTPYNMUPOBAHHLIX B TaK Ha3biBaeMble «DNokn AenctBuny». Kaxxgomy 6Noky AeUCTBUN
NPUCBanBaETCs MNPOCTOE UMS, U OH CBA3bLIBAETCS OTHOLWEHUSAMU (M30D0paxalTcsl CTPenkamu) ¢ apyrumm 6nokamm aen-
CTBUW, KOTOPbIM TaKXe NPUCBanNBAaKOTCS YHUKAlNbHbIE MMeHa. Kaxabin 610K AENCTBUN MOXET ObiTb MEPAPXNHYECKN AEKOM-
NO3UPOBaH Ha BNoKM gencTBMU BoNee HMU3KOro YPOBHSA U OTHOWEHUA Mexay HUMK. Kaxaasa n3 Jetblpex CTOPOH Bnoka
OENCTBUN MMeET onpeaeneHHoe B metogonormm SADT ocoboe HasHavyeHne: BXoAbl, yNpaBneHns, MEXaHU3Mbl U BbIXO-

nbl:

- BXO — YKa3bIBAETCS CTPENKOW, BXoasilWweW B BNok gencteunm cneea. Bxogbl moryt 6biTe NpeacTaBneHbl MaTepu-
arbHbIMW NN HEMATEPUaANbHbIMKU OObEKTAMM U npeaHasHa4veHbl Ans obpaboTku OAHUM MU HECKONBbKUMKN Briokamu
NENCTBUN;

- yripaBrneHue — 0bbIYHO 3TO MHCTPYKUMS, Npoueaypa, Kputepun Boldopa v T. N. YNpaBneHne peannayeT BbINONHe-
HUE OEUCTBUN N N300paxaeTcsa CTpenkammn cBepxy brnoka aencTtBun,

- MEXAHM3M — pecypc B BUAE nepcoHana, opraHn3auuoHHOro nogpasgeneHus nnm onucaHusl, HeobxXoanmbIn K
NEUCTBUIO ANSA BbIMNONHEHNA CBOUX 3a4au;

- BbIXOQ, — BCe€, 4TO BblpabaTbiBAETCH B pe3ynbrare AeNCcTBUS; n3obpaxkaeTcs CTPENKON C NpaBou CTOPOHbI Bnoka

OENCTBUN.
CCNW AeUCTBUS CBA3aHbl Mexay cobon B6onbwMM YUCNOM OTHOLWEHUW, TO nydle o0beauHUTb 3TU OEUCTBUS B
eAVHYIO TPYNNy, NOMECTUTb B OANH DNOK AENCTBUN, HE AeTann3npysl B AanbHenwem ero cogepxxaHne. OcHoBononarato-
LWWMA NPUHUMN TPYNNUPOBaHNSA AEUCTBUW B BITOKN AEUCTBUN COCTOUT B TOM, YTO Oobpasyembie B pesynbTate Brnokn geu-
CTBUW OOIMKHbI COeAUNHATBCH MeXay coOOWN TONbKO HEDONMbLWMM YMCITOM OTHOLLEHUM.

[HekomMmno3numsa mogenen akTMBHOCTHbIX gunarpammM peanuayeTcs o Tex nop, noka He notepsieTr CMbICN garbHeu-
was getanusayns 6NokKoB AEUCTBUW. ITOT 3Tan AOCTUIaeTCs, eCNU AEUCTBUS BHYTPU BITOKOB CTAHOBSATCH HEPa3aennMbi-
MW UNK eCnn nNocneaywan getanmsaunsa 4eNCTBMU BHYTPU BNOKOB BbIXOAUT 3a 06NacTb aHanmsa CUCTEMBI.

Nutepartypa:

Structured Analysis for Requirements Definition. D. T. Ross, K. E. Schoman Jr. IEEE Transactions on Software
—ngineering, Vol. SE-3, 1, 6—15, 1977.

Structured Analysis (SA). A Language for Communicating ldeas. D. T. Ross. IEEE Transactions on Software
Engineering, Vol. SE-3, 1, 16—34, 1977.

Applications and Extensions of SADT. D. T. Ross. Computer, 25—34, Aprl 1985.

Structured Analysis and Design Technique — Application on Safety Systems. W. Heins. Risk Assessment and
Control Courseware, Module B1, Chapter 11, Delft University of Technology, Safety Science Group, PO Box 5050, 2600
GB Delft, Netherlands, 1989.

C.2.2 Anarpammbl NOTOKOB AaHHbIX

[TpwnmeyaHwmne— Ccbinka HA gaHHbin metoa/cpeacTtso npueeaeHa B MOK 61508-3 (tabnuubl B.5 n B.7).

Llenb: nporpammHas nogaep»ka onnucaHms NOToKa AaHHbIX B BUAE Auarpamm.

Onucanne: anarpammbl NOTOKOB AAHHbIX ONUCLIBAIOT NpeobpasoBaHme BXOAHbIX AaHHbIX B BbIXOAHbIE ANS KaXK-
NOro KOMMOHEeHTa CXeMbl, NPeACTaABMNAIOLWEro pasfnyHblie npeodbpazoBaHUs.

Nrnarpammbl NOTOKOB AAHHbIX COCTOAT U3 TPEX KOMMOHEHTOB:

- aHHOTUPOBAHHbIE CTPEenkn — 0603HaAYaT NOTOK AAHHbIX, BXOOALWMX U ncxoasawmx n3 6rnokos npeobpasoBaHus
C KpaTKUM OMUCAHNEM 3TUX OAHHbIX;

- aHHOTUPOBAHHLIE KPYXXKN — 0B03Ha4valT Bnokmn npeobpasoBaHnsa C KPaTKUM ONUcaHUeM npeodpasoBaHui;

- onepartopsbl (and, xor) — 3TK onepaTopbl UCNONBb3YIOTCA ANA CBA3WM aHHOTUPOBAHHbLIX CTPENOK.

KaxXgbih aHHOTUPOBAHHLIA KPYXXOK HA AuarpamMmme noToka AAaHHbIX MOXET pacCMaTpuBaTbLCH KakK CaMOCTOSATENb-
HbI BMOK, KOTOPbLIW MPW NOSIBIIEHMN HA €ro BXo4ax AaHHbIX npeodbpasyeT ux B BbiXxogHble. OAQHMM N3 OCHOBHbLIX NPENMYy-
LLLECTB SIBIMAETCH TO, YTO OHU NOKA3bIBAKOT NPeobpazoBaHus, He npeanonaras, Kak oHu peanuaylTtcs. Yuctasa gnarpamma
NOTOKOB AAHHbIX HE BKNIOYAET B ¢ebs ynpaBnAlo Wy MHPOpMaUnIo nnnm MHoOpmMaunio 0 NocneaoBaTenbHOCTU NMPOUEC-
ca, Tak Kak yrnpaeleHne peanusyetcsl B paclLMpPeHusix AN peanbHOro BpemMeHu, Kak B metoae MopaoHa anst cucTem
peanbHOro Bpemenun (cm. C.2.1.5).
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Co3gaHne gunarpamm NoToka JaHHbIX SABASETCS HAUMNyYWMM NOAXO0A40M MpU aHanu3e CUCTEM B HanpaBneHun OT
BXOOOB K BbiXogaMm. Kaxabll KPYXOK Ha gunarpamme aomkeH obosHadvatb pasHoe npeobpaszoBaHne — ero BbIXOAb
OOIMKHbI OTNIMYaTbCs OT ero BXoaoB. He cywecTByeT npaBun onpeaeneHns obwen CTPpyKTypbl gnarpaMmmsbl, U CO3gaHNE
anarpamMmbl NOTOKA AaHHbIX ABMAETCA OOHUM U3 TBOPYECKUX aCMNeKTOB CO34aHus NpoeKTa cuctembl B uenom. NogobHo

BCEM MpoeKTam, npoueaypa, yTouHsLWas HavdarnbHyo gnarpaMmmy ans co3gaHus KoHeYHoW, aBnsieTcs ntepatmsHon [20],
[22].

INuTepartypa:
Software Engineering. . Sommerville, Addison-Wesley, 3rd Edition, 1989.
C.2.3 CTpyKTypHbIe gnarpaMmbl

[TpnmeyaHune— Ccbinka HA gaHHbIK meToa/cpeacTBo npueeaeHa B MOK 61508-3 (tabnuua B.5).

Llenb: npeacraBneHne CTpykTypbl NporpamMmmel B BUAE CXEMBbI.

OnucaHune: CTPYKTYpHbIE gnarpamMmmbl 4OMNONMHAKT guarpamMmmbl NOTOKOB AaHHbIX. OHM ONUCLIBAIOT NporpamMmMmpye-
MYIO CUCTEMY U MEPapXUI0 €€ KOMIMOHEHTOB, a Takke oTobpa)alT nx rpacdudeckm B Bnge gepepa. CTPyKTypHbIE Anar-
paMMbl ONUCBLIBAIKOT CNocob peanu3auumn 3NEMEHTOB AnarpamMmmbl NOTOKOB AAHHbLIX B BUAE NEPapPXuUK NPOrpamMmmMHbIX
MoayIen.

CTpyKTypHasi guarpaMmma nokasbiBaeT B3aMMOOTHOLWIEHUSA Mexay NnporpaMmMHbIMKU MOAYITAMU, HE yKa3biBas Mpw

3TOM MOPSAJOK aKTUBM3aUUM nporpamMmmMmHbiX moaynen. CTpykTypHble gnarpaMmmbl U300paxxarTcsi ¢ NCNONb30BAHNEM
cneaylwmx YeTblipex CUMBOIIOB:

- MPAMOYIONbHUKA C UMEHEM MOAYISA;

- NINHNN, COEOUHSAOLLEN 3TU NPAMOYIONbHUKU, POopMUpYIOLWLNE CTPYKTYPY;

- CTPErikyu, OTMEYEHHOWN HE3ALWTPUXOBAHHLIM KPYIroMm, C UMEHEM daHHbIX, NepeaaBaemMbiX B HANPaBneHUn 3remMeH-
TOB CTPYKTYPHOW amnarpammbl 1 06paTHO (0DObIYHO Takas CTpernka nlobpa)kaeTcs napannenbHO NUHUAM, COEAUHSAIOLLMM
NPSAMOYIONIBHUKN CXEMbI );

- CTPEesiK1, OTMEYEHHOWN 3allTPUXOBaAHHbIM KPYroMm, ¢ UMEHEM CuUrHana yrnpasneHus, npoxogsuwero B CTPYKTYPHOU
anarpamme o1 O4HOro MOoAyNA K APYromy, 1 3ta CTpPenka Takke ndobpaxaertcs napannenbHO NMMHUKN, COEaNHSIIOLWEN ABa
MOLYIS.

M3 nobon HeTpuBMaNbHOW agnarpammbl NOTOKA AAHHBIX MOXHO €O34aTb MHOXECTBO Pa3fIMYHbIX CTPYKTYPHbIX
anarpamm.

Huarpammbl NOTOKOB AaHHbIX OTOOpaXarT B3aMMOOTHOLWEHNE Mexay nHpopmaunern n PyHKUMAMU CUCTEMBI.
CTPYyKTYypHblE gnarpaMmmbl 0TODpaxawT cnocod peanusaunm anemeHToB cuctembl. Oba meToga npeacrasnsioT cobon
OEUCTBYIOLWME, XOTSA U PasnnYHble TOYKM 3PEHNS HA KOHKPETHYIO CUCTEMY.

INutepartypa:

Software Engineering. . Sommerville, Addison-Wesley, 3rd Edition, 1989.

Structured Design. L. L. Constantine and E. Yourdon, Englewood Cliffs, New Jersey, Prentice Hall, 1979.

Reliable Software Through Composite Design. G. J. Myers, New York, Van Nostrand, 1975.

C.2.4 PopmanbHble MeTOAbI

[Tpumeyanune— Ccbinka Ha gaHHbIU meToa/cpeacTso npueegeHa B MOK 61508-3 (tabnuubl A.1, A.2, A4 n B.5).

C.2.4.1 Obwme nonoXxeHns

Llenb: pa3spaboTtka nporpaMmMHbIX CPeAcTB, OCHOBAHHbLIX HA MaTeMaTnyecknx npuHumnax. K atmm cpegcream OT-
HOCATCHA MeToabl hOopMAaNbHOIro MPOEKTUPOBAHNA N POPMAlNbHOIO KOAUPOBAHUA.

OnuncaHue: Ha OcHOBE hopManbHbIX METOAOB paspaboTaHbl CpeacTBa ONUCAHNUSA CUCTEMbI AN peweHnsa oTaernb-
HbIX 3a4Aa4 Ha 3aTanax cneundukaunm, NPoeKTupoBaHna nnn peanmsaumn. CosgaBaemoe B pesyrbrare onncaHue npea-
cTaBnsaer cobon CTPOryro HOTauulo, MaTeMaTUYECKN aHaNU3NPYEMYIO AN OOHAPYXEHUS Pa3nNUYHbIX BUOOB HECOIrNaco-
BAHHOCTEW UITN HEKOPPEKTHOCTEN. bonee Toro, Takoe onmcaHne MOXeT BbiTb B HEKOTOPbLIX CIy4asax npoaHanu3npoBaHo
aBTOMATUYECKN NO aHanorum ¢ NPOBEPKOU KOMIMUMATOPOM CUHTAKCMca UCXOOHOW NporpamMmmbl UMK, € LEeNblo NokKasaTb
pa3nn4Hble acrnekTbl NOBEAEHUS OMNUCbIBAEMOW CUCTEMbI, NCNONb30BAHA aHUMAaUNA. AHUMAUNUA MOXET AaTb OOMONMHU-
TENbHYIK YBEPEHHOCTb B TOM, YTO CUCTEMA COOTBETCTBYET KaK pearbHbiM, TaKk U popmManbHO CrneunduunpoBaHHbIM
TpebOBaHUAM, NOCKONbKY 3TO yNy4dlaeT BOCMPUATUE YENOBEKOM CcrneundnunpoBaHHOIO NoBeeHnst CUCTEMBI.

dopmanbHbin MeToa 0DObLIMHO nNpeanaraeT HoTauulo (Kak NpaBuno, UCNonb3yeTcs OAuH N3 MEeTOA0B AUCKPETHOW
MaTEMAaTUKN), METO BbIBOAA OMUCAHUA B AAHHOW HOTAUMM U Pas3nNu4YHble MEeTOAbl aHanm3a onucaHus Ans npoBEPKU
KOPPEKTHOCTU pasrnnUyHbiX CBONCTB CUCTEMBI.

[TpumedyaHune— [lpyuBeaeHHOE BbilLE ONMUCAHUE COOEPXKUTCH TaKkKe B B.2.2.

Pan popmanbHbix metogoB CCS, CSP, HOL, LOTOS, OBJ, BpemeHHasa noruka, VDM n Z onucaH B nognyHKTax
HacTosWero nyHkra. Cneayer 3aMmeTuTb, YTO Apyrne Metogbl, HaNPUMep MeTo KOHEYHbIX aBToMaTtoB (CM. B.2.3.2) n cetn
[letpun (cm. B.2.3.3), B 3@aBUCUMOCTU OT KOPPEKTHOCTU UCMNONBb30BAHUSA METOJAMN COOTBETCTBYIOWErO CTPOroro MartemMa-
TUYECKOro annapara, Moryt paccmMaTtpmBaTbCH Kak popmarbHbIe.

INutepartypa:

The Practice of Formal Methods in Safety-Critical Systems. S. Liu, V. Stavridou, B. Dutertre, J. Systems. Software
28, 7T7—87, Elsevier, 1995.
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Formal Methods: Use and Relevance for Development of Safety-Critical Systems. L. M. Barroca, J. A. McDermid,
The Computer Journal 35 (6), 579-599, 1992.

How to Produce Correct Software — An Introduction to Formal Specification and Program Development by
Transformations. E. A. Boiten et al, The Computer Journal 35 (6), 547—554, 1992.

C.24.2 CCS — pacyeT B3aMmMoaeNCTBYOLWMNX CUCTEM

Llenb: onncanne n aHanms noBegeHust CUCTEM, peannayrwmnx napannernbHble KOMMYHUKAUMOHHbIE NPOLECCHI.

Onucanne: CCS — 310 MmatemMaTtU4yeCcKkun annapar, onucbiBaloLWLKY rnosegeHmne cucrem. [poekt cnctembl MOaENK-
PyeTcs B BUWOAE CETU HE3ABUCUMbIX NPOLIECCOB, peanna3yiLwnxcs nocrnegoBarenbHoO nnu napannensHo. [lpoueccohl MoryT
B3aUMOAENCTBOBATL Yepe3 nopThl (aHanorn4vHble kKaHanam CSP), n B3anMogencTBme OCYLLECTBNSAETCH TOMBKO MPU ro-
TOBHOCTU 06omx npoueccoB. OTCyTCTBME AEeTEPMUMHU3MA MOXET ObiTb CMOAENUPoBaHO. HaunHas ¢ onucaHus BCeu
CUCTEMBI HA BbICOKOM YpOBHE abcTparnpoBaHus (TPACCUPOBAHUE), MOXHO BbINOMHATL MOLWAroBoe yToMHEHNE CUCTEMDb
(CTpaTerns cBepxy BHMU3) B paMKax KOMNO3MLUMK B3aMMOAENCTBYIOWMX NPOLECCOB, 0bLLEee NoBEeAEHNE KOTOPLIX POpMU-
PYET TakxXe NnoBeaeHue BCeEN CUCTEMbI. B paBHOW CTENEHM MOXHO BbINOMHATE U CTPATEMNIO CHU3Y BBEPX, KOMOUHUPYS
NpouUeccbl U NONnyvyas B pe3ynbTarte Heobxoanmble CBOUCTBA (DOPMUPYEMON CUCTEMBbLI, UCNOSb3YH MNpasBuna BbIBOAA
KOMMO3NLUMNOHHOIo TUMa.

INutepartypa:

Communication and Concurrency. R. Milner, Prentice-Hall, 1989.

The Specification of Complex Systems. B. Cohen, W. T. Harwood and M. |. Jackson, Addison Wesley, 1986.

C.2.4.3 CSP — B3anmogencreyrowme nocrniegoBarenbHble npouecchbl

Llenb: cneunpukauma KOHKYPUPYIOWMX NPOrpaMmmMHbIX CUCTEM, TO €CTb CUCTEM, MNPOLECCHI KOTOPbIX peann3yroTcs
OHOBPEMEHHO.

Onucanue: metog CSP obecneumBaeT s13blK AN CUCTEMHbIX cneundunkaumm npoueccoB U NOATBEPKAEHUSA COOT-
BECTBUA peanuiaunm npoueccoB ux creynukaumsam (ONMCaHHbIM Kak «Tpacca — gonycrnmast nocnegoBaTteribHOCTh
COBbITUNY ).

Cuctema MogenupyeTtcs B BUae CceTu He3aBUCUMbIX NPOLECCOB, COCTABIMEHHbIX MocnegoBaTtenibHO UNu naparn-
nenbHo. Kaxabln HE3AaBUCUMbBIN MPOLLECC ONUCLIBAETCH B TEPMUHAX BCEX €ro BO3MOXHbIX noBeaeHnn. HeszaBucumblie
Npoueccbl MOryT B3aUMOAENCTBOBATb (CUMHXPOHHO MNn obMeHMBATLCH AAHHBLIMW) Yepes KaHarnbl, 1 B3auMOOENCTBNE
NPONCXoaUT TOMbKO NPU rOTOBHOCTU 0boux npoueccoB. MoxeT bbiTb NpomMogenmpoBaHa OTHOCUTENbHAS CUHXPOHU3A-
LN COObITUN.

TeopeTtnyeckue nonoxeHnsa metoga CSP bbinmn HenocpeACTBEHHO BKINOYEHbI B apXUTEKTYPY TpaHcnbioTepa INMOS,
a s13lk OCCAM nossonun HenocpeacTBEHHO Peann3oBbIBATb HA CETHAX TPAHCMbIOTEPOB CUCTEMbBI, cneundhununpoBaH-
Hble B A3blke CSP.

INutepartypa:

Communicating Sequential Processes. C A. R. Hoare, Prentice-Hall, 1985.

C.2.4.4 HOL — noruka BbicLLUero nopsaka

Llenb: cneundukaumsa n Bepudunkaums annapartHbiX CpeacTB.

Onucanuwe: HOL npeacraensieT cobon paspaboTaHHylo B KOMMNbIOTEPHOW nabdopatopumn KemObpuaKCckoro yHMBEp-
cuTeTa KOHKPETHYIO NOrMYeCcKyo HOTauuio U CUCTEMY, KOTOpasi ee aBToMaTUYeCcKn nogaepxveaert. Jlormyeckasa HoTayus
B3dATa B OCHOBHOM M3 MPOCTON Teopun TUnoB Yepua, a malwmHHasa peanmsauma ocHoBaHa Ha teopun LCF (noruke
BbIHYNCIIUMbIX (PYHKLNW).

INutepartypa:

HOL:. A Machine Orientated Formulation of Higher Order Logic. M. Gordon, University of Cambridge Technical
Report, No. 68, 1985.

Specification and Verification Using Higher-Order Logic: A Case Study, F. K. Hanna and N. Daeche, in: Formal
Aspects of VLS| Design: Proceedings of 1985 Edinburgh Workshop on VLSI, pp. 179 — 213, G. Milne and P. A.
Subrahmanyam (Eds.), North Holland, 1986.

Application of formal methods to VIPER microprocessor. W. J. Cullyer, C H. Pygott, Proc. IEEE 134, 133 — 141,
1987.

C.245L0TOS

Llenb: onncaHne n aHann3 noBegeHust CUCTEM, peanuayrwWwmnx napannenbHble KOMMYHUKAUMOHHbIE NPOLECCHI.

Onucanne: LOTOS (A3bik ans cneuyndukaumm npoueccoB, ynopsagoYeHHbiX BO BpeMmeHn) ocHoBaH Ha CCS ¢
OOMONHUTENBbHLIMKU BO3MOXHOCTAMM N3 6nnakux anrebpanvecknx teopmn CSP n CIRCAL (teopusa uenen). LOTOS
npeogoneBaet Hegoctatkm CCS B ynpaBneHUn CTPYKTYPaMn AaHHbIX U NPEeACTaBNEHUN 3HAYEHNW BbIPpaXXeHUW, 06beun-
HAS €ro co BTOPbIM KOMMOHEHTOM, OCHOBaHHbIM Ha A3blke abcTpakTHbiX TUNOB AgaHHbiX ACT ONE. lNpouecc onncanus
KOMNOHEHTOB B LOTOS moxeT BbIThb TakKe UCnonb3oBaH Ans apyrnx popmanbHbiX METOAOB MPU ONncaHum abeTpakT-
HbIX TUMNOB AAaHHbIX [24].

C.2.4.6 OBJ

Llenb: obecneveHne To4HOW cneundunkaumm CMCTemMbl B MpoLecce avanora ¢ nonb3oBaTernem U noarBepXxgeHune
COOTBETCTBUA CUCTEMbBI OO0 €€ peannsauum.

Onuncanue: OBJ npeactaenseTt cobon anredbpanyvecknin A3bik cneyndukaumn. Nonb3oBatenun onpeaensoT T1pedbo-
BaHUS B TEpPMUHAX anredbpandeckux BblpaxXeHnn. CUCTEMHbIE acneKkTbl (NOBEAEHNE UMM KOHCTPYKTUBLI) cneundunumnpy-
IOTCH B TEPMUHAX Onepaunmn, AeUCTBYOWMX Haa abeTpakTHbiMn Tunamm gadHolx (ADT). ADT nogober a3bviky ADA, rae
noBeaeHue onepartopa Habnwogaemo, ogHako nogpobHOCTU peann3auun CKPbITbI.
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Crneundomkauma OBJ v nocneayrowas nowaroBas peannsaunsa noaBeprarTcsa TeM Xe opmMmanbHbIM METOAAM
NPOBEPKU, YTO U gpyrme dhopmanbHble MeToabl. bonee 1oro, NOCKONbKY KOHCTPYKTUBHbIE acnekTbl crneundpukaumm OBJ
aBTOMaTUYECKN UCMONTHUMBI, CYLLLECTBYET HENOCPEACTBEHHAS BO3MOXHOCTb NOATBEPXAEHNA COOTBETCTBUA CUCTEMBbI HA
OCHOBE camou cneundukaumun. VicnonHeHne — 310 Mo CYLWECTBY OUEHKa PYHKUMN CUCTEMbI NYTEM MOA4CTAHOBKU Bblpa-
XEHUW (nepesanucbiBaHNEM), KOTOPas NMPOAOINKaeTcs 40 TexX nop, noka He 6yayT nMonyyYeHbl KOHKPETHbIE BbIXOAHbIE
3HA4YeHUsA. ITa UCMONHUMOCTb MNO3BONAET KOHEYHbIM MNOMb30BATENSAM PacCMaTPUBAEMON CUCTEMbI NONy4YaTb «OBMUK»
NNaHUPyeMon CUCTEMbI Ha aTane ee cneundukaumm b6e3 HeobxXoAMMOCTN 3HAKOMCTBA C METO4aMU, NEXAWNMMN B OCHO-
Be hopmanbHbIX crieundukaumnn.

Kak n sce gpyrme metoasl ADT, metog OBJ npumeHum TONbKO K nocrnegoBartesibHbIM CUCTEMAaM UMW K NOCnenoBa-
TeNbHbIM acnekram napannensHbix cuctem. Metog OBJ npumMmeHA0T ana cneunukaymn Kak MarnbiX, Tak U KPYnHbIX
NPOMbILLNEHHbIX MPUNOXEHUNN.

INutepartypa:
An Introduction to OBJ: A language for Writing and Testing Specifications. J. A. Goguen and J. Tardo, Specification
of Reliable Software, IEEE Press 1979, reprinted in Software Specification Techniques, N. Gehani, A. McGrettrick (eds),

Addison-Wesley, 1985.

Algebraic Specification for Practical Software Production. C. Rattray, Cogan Press, 1987.

An Algebraic Approach to the Standardisation and Certification of Graphics Software. R. Gnatz, Computer Graphics
Forum 2 (2/3), 1983.

C.2.4.7 BpemeHHana norvka

Llenb: HenocpeacTBEHHOE BhipaeHue TpeboBaHun K 6e30nacHOCTU 1 3KCNnyatauun, a Takke dpopmanbHoe npea-
CTaBTIEHUE COXPAaHEHUS 3TUX KAYECTB HA NOcCneayrwmx atanax paspadboTku.

OnucaHune: cTaHgapTHas npeaukaTtHas rnormka nepBoro nopsigka He CoaepXUT KOHUENUUN BpemMeHn. BpemeHHas
NOrnkKa paclumpsieT Normky NEPBOro nopsaka gobaesneHnem mogarnbHbIX ONepaTopoB (HaNnpumep, «C 3TOro MOMeEHTa» W
«CNMyYanHo» ). 3TN onepaTtopbl MOIYT UCNONb30BATLCA AN YTOYHEHUS CYKOEHUN O cucteme. Hanpumep, cCBOUCTBa Be30-
NAaCHOCTU MOryT noTpeboBaTb MCNONBL30BaThb MOZAalbHbIM ONepaTop «C 3TOr0 MOMEHTa», HO MOXEeT noTpeboBaTbCA,
YTODbI U gpyrme HeobxoanMble COCTOSIHUSI CUCTEMBI DbINM AOCTUTHYTBI «CNYyYanHO» U3 HEKOTOPOro Apyroro HavarnbHOro
COCTOSIHUA. BpemeHHble HhOopMyIbl MHTEPNPETUPYIOTCH NOCNEeA0BaTENBHOCTAMU COCTOAHUIN (noBegennammn). lNpeacras-
NEHNE COCTOAHUSA 3aBUCUT OT BbIOPAHHOIO ypoBHS onucaHusi. OHO MOXET OTHOCUTBLCS KO BCEN CUCTEME, CUCTEMHbLIM
KOMIMOHEHTAM WM KOMMbIOTEPHOU Mporpamme.

KBaHTUDOUUNPOBAHHbIE BPEMEHHbIE MHTEPBAalbl U OrPpaHNYEeHNs1 BO BPEMEHHOW Nornke He obpabatbiBalOTCA SBHO.
AbcontoTHoe Bpems obpabartbiBaeTcs nytem 06pasoBaHus AOMONHUTENbHbLIX BPEMEHHbBIX COCTOSAHUN, YTO SIBNSIETCH
YaCTbIO OMNMUCAHUS COCTOSHWUAIL.

INutepartypa:

Temporal Logic of Programs. F. Kroger. EATCS Monographs on Computer Science, Vol. 8, Springer Verlag, 1987.
Design for Safety using Temporal Logic. J. Gorski. SAFECOMP 86, Sarlat, France, Pergamon Press, October 1986.
The Temporal Logic of Programs. A. Pnueli, 18th Annual Symposium on Foundations of Computer Science,
IEEE, 1977.

Verifying Concurrent Processes Using Temporal Logic, Hailpern, T. Brent, Springer Verlag, 1981.

C.2.4.8 VDM, VDM++ — meTopg pa3paboTkm Vienna

Llenb: cuctemartnveckasa cneundukaumsa n peanmnsauma nocnepgoBartenbHblX (VDM) n napannensHbix (VDM++)
nporpaMmm peanbHOro BPeMeEHMW.

Onuncanuve: VDM — 310 matematnveckmum meTtoq cneyndukaumm m yTodHEHUs peanusauun, KOTopbiv NO3BONSAET
AoKasaTb X KOPPEKTHOCTb OTHOCUTENBbHO cneundunkaumm.

B 3Tom OCHOBaHHOM Ha MOAEenn meTode cneunukaunm cocTossHNE CUCTEMbI MOOENUPYETCHA B TEPMUHAX Teope-
TUKO-MHOXECTBEHHbIX CTPYKTYP, B KOTOPbIX OMUCaHbl MHBAPMaHTbl (NpeauKkaTbl), a onepaunn Hag 3TUM COCTOSIHUEM
MOAENNPYIOTCA NYTEM ONnpeaeneHna nx npea- n NocT-ycrnoBum B TEPMMUHAX CUCTEMHbIX COCTOAHUN [29]. Onepaunn moryT
NPOBEPATLCH HA COXPaHEHUE CUCTEMHbLIX UHBAPWAHTOB.

BoinonHeHne cneunukaymm OCyWeCTBNAETCA NyTEM peann3aummn COCTOSAHUA CUCTEMbI B TEPMUHAX CTPYKTYP
OAHHbIX B 3a4aHHOM $13blKkE U YTOYHEHUS ornepauumn B TepMUHaxX nporpaMmmbl Ha 3ag4aHHOM A3blKe. JTarbl peannsayun
N YTOYHEHWNSA MO3BONAIOT JIOTMHMECKU BbIBECTU CBOWUCTBA, YCTAHABNMBAKWME KOPPEKTHOCTL 3TUX 3TANOB. BbINONHAIOTCH
NN HET 3TN CBOUCTBA, onpeaenseTr paspadboTHuK.

B npuHuune VDM ncnoneb3yetca Ha aTtane co3gaHus cneungukaumum, HoO MOXET TakXXe NCNOoSb30BaTbCA Ha 3Tanax
NPOEKTUPOBAHUSA U peanu3aynn ncxogHoro koga. VDM moxeT ObITb TaKKe NPUMEHEH K NOCNEA0BaTENBbHO CTPYKTYPUPO-
BAHHbIM MporpaMmmam Wnu K rnocrneaoBaTelbHbIM Mpoueccam B napanmnenbHbIX CUCTEMAX.

OObEKTHO-OPUEHTUPOBAHHOE N NapannenbHoe Ansa peanbHoOro epemenun pacwwmpennsa VDM, VDM++ npeacras-
NAT cobdbon A3bIK hopMannu3oBaHHbIX creundunkaumm, OCHoBaHHbIM HA A3bike VDM-SL, cosgaHHom B NCO, n Ha 06bek-
THO-OPUEHTUPOBAHHOM $fA3blke Smalltalk.

VDM++ meeT WnMpokmn gnanas3oH KOHCTPYKUUMW, YTO NO3BONAET MNOMnb30oBaTeNo hopmanbHO cneunpnunupoBaTth
napannenbHble CUCTEMbI peanbHOro BpemMeHn B 0DbEeKTHO-OpneHTMpoBaHHou cpeage. B VDM++ nonHasa cdopmanbHas
cneunuKkaumns coaepXuT COBOKYNMHOCTb cneundmnkaumnim KrnaccoB U OTAENbHbIX XapakTepucTuk pabodvero npocTpaHCcTBa.

K cpeactBam onmcaHuUs pearnbHOro BpemeHn Ha A3blke VDM++ oTHOCATCA:
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- BPEMEHHbIE BbIpaXXeHWUs, NpeaycMOTPEHHbIE ANA NpeacTaBneHns Kak TEKYLLEro MOMeEHTa, Tak U MOMEHTA BbI30-
Ba METO4a BHYTPU Tena Mmetoaa,;

- BbIpaXXeHne, ONUCbIBAKOLWEE CUHXPOHU3NPYIOWMIKA CUTHAT, KOTOPOE MOXET ObiTb 40DaBNEeHO K METOAY ANS Creun-
dukaumm BepXHUX (UNN HUXHUX) NPEeaEnoB BPEMEHN UCNONMHEHUA ONA KOPPEKTHOCTU peanusauunm,;

- NEPEMEHHbIE HEMNPEPLIBHOINO BPEMEHN, KOTOPbIE AOMKHbI ObIThb BBeAEHbI. C yCNOBHbIMM OnepartopamMmun un onepa-
TOopamMun AEeUCTBUSA gonyckaeTtcs cneundpuumpoBaTtbk OTHOWEHUS (Hanpumep gnddepeHumnanbHble YPaBHEHUSA) MeEXay
3TUMN BPEMEHHbBIMU DYHKUMSAMK, YTO OKA3aNnocb O4eHb NONE3HO NpU cneundukaumm TpedoBaHnM K cuctemam, JENCTBY-
IOWUM B Cpede C HENPepPbIBHbIM BPEMEHEM. YTOYHAKOLWME Warv NPUBOAAT K AUCKPETHLIM NPOrpaMmMHbIM peLLeHnsM ans
nporpamMmm pearnbHOro BpEMEHMN.

Nutepartypa:

Conformity Clause for VDM-SL, G. I. Parkin and B. A. Wichmann, Lecture Notes in Computer Science 670, FME'93
Industrial-Strength Formal Methods, First International Symposium of Formal Methods in Europe. Editors: J. C P.
Woodcock and P. G. Larsen. Springer Verlag, 501—520.

Major VDM+ - Language characteristics: http://www.ifad.dk/products/vdmlangchar.html

Systematic Software Development using VDM. C. B. Jones. Prentice-Hall. 2nd Edition, 1990.

Software Development - A Rigorous Approach. C. B. Jones. Prentice-Hall, 1980.

Formal Specification and Software Development. D. Bjorner and C. B. Jones, Prentice-Hall, 1982.

The Specification of Complex Systems. B. Cohen, W. T. Harwood and M. |. Jackson. Addison Wesley, 1986.

C249~7Z

Llenb: Z — 3710 HOTAUUSA SA3bIKA cneundukaumm ansd nocnegoBaTterbHbIX CUCTEM N METO, MPOEKTUPOBAHUS, MO3BO-
NAWUA paspaboTymKy BbINONHATE paboTy, HaYMHasA co crneunpukaymm Ha saA3blke Z 40 UCMNOJNTHUTENBbHbBIX anropuTMOB,
obecnevmBasl Npu 3TOM J0OKA3aTEeNbCTBO UX KOPPEKTHOCTU MO OTHOLWEHUIO K cneundunkaumm.

A3biK Z B NpyHUMNE UCMONb3YETCHA HA 3Tane cneundukaymm, oaHaKko gaHHbIW A3blK Obln pa3paboTaH anst nCnosib-
30BaHUA OT 3Tana CocTaBlNeHUus cneundunkaumm 4o nNnpoekTUupoBaHus 1 peanusaynm cuctem. bonee Bcero oH noaxoaut
nnst paspaboTkn nocrnegoBaTenbHbIX CUCTEM, OPUEHTUPOBAHHbLIX HA JAHHbIE.

Onuncanue: kak u B VDM, B meToge cneunukaumm, peann3oBaHHOM B AA3blke Z, COCTOSAHWE CUCTEMbI MOAENUPY-
€TCH B TEPMUHAX TEOPETUKO-MHOXECTBEHHbLIX CTPYKTYP, B KOTOPbIX ONUcaHbl MHBAPWAHTLI (NpeaukaTsl), a onepaumm Hag
3TUM COCTOSAAHUEM MOZENUPYIOTCA NyTEM onpegeneHns ux npeg- 1 nocT-ycrioBUN B TEPMUHAX CUCTEMHbBIX COCTOSIHUN.
Onepaunn gonyckaeTcs NnpoBePsATb HA COXpPaHEHNE CUCTEMHbIX MHBAPWAHTOB 419 AEMOHCTPAUUN NX COrmacoBaHHOCTMN.
dopmanbHas YacTe cneundukaumm nogpasgensieTcsl Ha CXembl, KOTopble obecnevnBaloT BO3MOXHOCTb CTPYKTYPUPOBA-
HUSA crieynpukaumm nyTem mx yCOBEPLLUEHCTBOBAHUA.

Ob6bIvHO cneundunkaumua Z npeacrtaBnsaeT cobon covetTaHme hopmManbHOro TeKCTa Ha sA3blke Z U HeopManbHOIo
NOACHUTENBHOIO TEKCTA HA €CTECTBEHHOM sA3blke. PopMarnbHbIM TEKCT CaM NO cebe MOXKET 0OKa3aTbCs CIULWLKOM CXaTbIM
NNs NPOCTOro BOCMPUSTUSA U YACTO €ro CMbICIT HEODX0ANMMO NOSICHATL, Toraa Kak HedopManbHbIW, eCTECTBEHHbBIN SA3bIK
MOXET OKasaTbCH HEOAHO3HAYHbLIM U HETOYHbLIM.

B otnnumne ot VDM a3bik Z npeacrtaBnsaet cobon ckopee HoTauuto, Yem 3aBeplueHHbin metoa. OaHako bbin paspa-
boTaH 6nuakun meton (meton B), KOTOPbIN MOXET ObiTb MCNONB30BAH B cOYeTaHun ¢ A3blkoMm Z. Metoa B OCHOBaH Ha
NPUHLUWMNE MOLIAroBOro yToYHeHus.

Nutepartypa:

The Z Notation — A Reference Manual. J. M. Spivey. Prentice-Hall, 1992. Specification Case Studies. Edited by |.
Hayes, Prentice-Hall, 1987.

The B Method. J. R. Abrial et al, VDM 91 Formal Software Development Methods, (S. Prehen n W. J. Toetenel,
eds), Springer Verlag, 398 — 405, 1991.

Specification of the UNIX Filestore. C Morgan and B. Sufrin. IEEE Transactions on Software Engineering, SE-10,
2, March 1984.

C.2.5NporpammunpoBaHune C 3aLLUTON

1TpunmedyaHune— Ccbinka HA gaHHbin metoa/cpeacteo npueeageHa B MOK 61508-3 (tabnuua A.4).
lenb: co3gaHne nporpamm, BbISIBNAKLWMX BO BPEMS UX UCNONTHEHMSA aHOMAarnbHbIE NOTOKU YrNpaBleHUs, AaHHbIX
NN 3HAYEHUS OAHHBIX WU pearnpyrowmx Ha HUX 3apaHee onpeaeneHHbiM U NPUeMIemMbsiMm crnocobom.

OnucaHuwe: B npouecce paspaboTkm nporpamm JOMNyCcKaeTcsl UCNoSb30BaTh pPasHble MeToAdbl ANsl MPOBEPKN aHO-
Malrnn B NOTOKAX ynpaBliEHUA UMW OAHHbIX. 3TN METOAbl MOTyT MPUMEHATBLCA CUCTEMATUYECKN B NPOLECCE NPOorpamMmmm-
POBAHUSA CUCTEMbI ANA CHUXEHUSA BEPOATHOCTU OWLMDOOYHOW 0DpaboTkn AAaHHbIX.

CyLWecTBYIOT ABa Nepecekatowmxca MHOXECTBA METOA0B 3aLlmnTbl. BHYyTpeHHNE MeToabl 3amThl OT OLLMOOK NPOEK-
TUPYIOTCH B NPOrpaMMHbIX CpeacTBax ans NnpeoaoneHnst HeAoCTaTKoB B NPOLECCe CO34aHUSA 3TUX MPOorpamMmMHbIX CPeacTB.
ITN HEQOCTATKM MOryT ObiTb 0OYCNOBNEHbI OWMDKAMK NMPU NPOEKTUPOBAHUN UITN KOAUPOBAHUN, NNOO OWNOOYHBIMK
TpeboBaHUAMU. Hmxe nepeuncneHbl HEKOTOPbIE U3 peKoMeHZauun no 3awmTe:

- MPOBEPKa AnanasoHa 3HAYEHUWN NEPEMEHHbIX;

- NPOBEPKA 3HAYEHUW MNEPEMEHHbLIX HA UX OOCTOBEPHOCTb (E€CNMN BO3MOXHO);

- MPOBEPKA TUMNA, PA3MEPHOCTN N gnanasoHa 3Ha4vYeHUn napameTpoB npoueayp Ha Bxoge npoueayp.

[lpeacTaBneHHbIE TPU peKOMeHZaunn NMoMorarT rapaHTMpoBaTh AONYCTUMOCTb 3HAYEHUN, 0bpabaTbiBAaeEMbIX B
nporpaMmmax, Kak ¢ TOYKU 3peHnsi TEPMUHOB MPOrpamMmmMHbIX (PYHKUMWN, TaK U PUINYECKMUX 3HAYEHNN MNMEPEMEHHDbIX.
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[TapameTpbl « TONbKO ANA YTEHUSA» U NapaMeTpPbl « AN Y“TEHUSA-3aNUCU» A0IMKHbI ObITb pasgenerbl, U AOCTYN K HUM
OOJKEH NMpoBepATLCA. [porpamMmHble PYHKUMM OOMNXKHbBI pacCMaTpuBaTh BCE NapamMeTpbl B KAYECTBE NapaMeTpPOB «TONMbKO
ansa vYreHnsay. CUMMBONBbHbIE KOHCTAHTLI HE AOIIKHbI ObITb AOCTYMHLI A4NSA 3annMcn. ITO NOMOraeT 0bHapyXXmMBaTb Cny4an-
Hble nepe3anucn nnm owmnbovyHoe NCNoNb3oBaHUe NEPEeMEHHbIX.

YCcTOon4mBbIE K OlMbKam nNporpamMmmMHble CpeacTBa NPOEKTUPYIOTCH B «NPeAnonoXeHUN», YTO OWINDOKN CYLLLIECTBYIOT B
camMoun nporpaMmmHOn cpeae, NMbo NCNonb3yrTCHA BbIXOAAWME 3 HOMUHAIBI 3HAYEHUS YCNOBUW UMMM UCMONb3YIOTCA
npeanonaraemMbie yCroBus, HO NPoOrpaMmmMHbIe cpeacTBa BeayT cebsl 3apaHee onpegeneHHbim cnocobom. B aTom cnyvae
NPUMEHSIOT Crneayowme npoBEpPKu:

- NPOBEPKY HA OOCTOBEPHOCTL PUINHECKNX 3HAYEHUN BXOAHLIX U NPOMEXYTOUHLIX MNEPEMEHHbIX;

- NPOBEPKY BINUSAHUA BbIXOAHbIX NEPEMEHHbLIX, NPEeANOYTUTENBHO NYTEM NPAMOro HabnwaeHNs COOTBETCTBYIOLLMNX
N3MEHEHUN COCTOSIHUSI CUCTEMDbI;

- MPOBEPKY cCaMUMN NPOrpamMmMHbIMU CpeacTBaMmm CBOEN KOHUIypauumn, BKNOYas Hanuume n goCTyrnHoCcTb npea-
nonaraembixX annapaTtHbIX CPEACTB, a TaKkKe 3aBEPLUEHHOCTb CaMMX NPOrpamm, YTO OCODEHHO BaXXHO ANS NOAAEPKKU
NONHOTLI HE30MAacCHOCTM B NpoLecce UX 3Kcnnyarauum.

HekoTopble U3 METOAOB 3alUThl NporpamMmm, HanpumMmep MNPOBEPKU NOCNea0BaTENBHOCTN MOTOKA YMNpaBleHWs,
TaKKe CrpaBnsitoTCc U ¢ BHELWWHUMMWN OLLNBKaAMMN.

INuTepartypa:
Dependability of Critical Computer Systems 1. F. J. Redmill, Elsevier Applied Science, 1988, ISBN 1-85166-203-0.
Dependability of Critical Computer Systems 2. F. J. Redmill, Elsevier Applied Science, 1989, ISBN 1-85166-381-9.

Software Engineering Aspects of Real-time Programming Concepts. E. Schoitsch, Computer Physics
Communications 41, North Holland, Amsterdam, 1986.

C.2.6 CTaHOapTbLI NO NPOEKTUPOBAHUIO N KOONPOBAHUIO

[TpunmedaHwune— Ccbinka HA gaHHbIN meToa/cpeacteo npusegeHa B MOK 61508-3 (tabnuua A.4).

C.2.6.1 Oowme nonoxeHns

Llenb: ynpoweHne Bepudurkaymm, ¢ Tem 4ToObI nogaepatb rpyrnnoBon 00 bEKTUBHBLIW NOAX0A U YCTAHOBUTL CTaH-
ODAPTHbIN METOod NPOEKTUPOBAHUS.

OnucaHne: B caMmoM Havane mexagy y4acTHUKaMK NPoekTa AOIMKHbI BbiTb COrnacoBaHbl HEODXOAMMbIE NPaBUNA,
OXBaTbIBAKOLWME PACCMOTPEHHbBIE HUXE METOAbI NPOeKTUpoBaHua n paspadotkm (Hanpumep JSP, MASCOT, cetu lNeTpw,
nT.4.), aTakke COOTBETCTBYIOWME CTaHAapThl KognposaHus (cm. C.2.6.2).

HanHble npaBuna co3garTtcs gns obnerdeHns paspabotkn, sepudukaumm, oueHkn n akcnnyatauuu. [pu atom

OOIMKHbI YYNTbIBATLCA OOCTYIHbIE MHCTPYMEHTAlbHbIE CPEACTBA, B YACTHOCTKU, ANA aHANMMTUKOB N Pa3BUTUE CPEOCTB
npoeKkTnpoBaHusa [4].

INuTepartypa:
Dependability of Critical Computer Systems 1. F. J. Redmill, Elsevier Applied Science, 1988. ISBN 1-85166-203-0.

Verein Deutscher Ingenieure. Software-Zuverlassigkeit — Grundlagen, Konstruktive Mass-nahmen, Nach-
weisverfahren. VDI-Verlag, 1993, ISBN 3-18-401185-2.

C.2.6.2 CtaHgapTbl KOOANPOBaHUA

[TpunmeyaHune— Ccbinka HA gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.1).

Llenb: ynpoctute Bepudurkaymio paspabotaHHOro koaa.
OnucaHue: go BbINOMHEHNSA KOAMPOBAHUSA AOIMKHbI ObITb COrmacoBaHbl NogpobHble npaBuna, KOTOPbIX creayer
npuaepxunBatbes. K Takum npaBmnam obblMHO OTHOCHT:

- UMeTb noapobHble CBEAEHMS O MOAYIBHOCTU, HAaNpuUmMep O Buae nHTtepdenca, pasmepax NporpamMmHbiX MOAY-

L

new;

- UCNOSMb30BaTh MHKANCYNAUUIO, HAacnegoBaHne (OrpaHUYeHHoe no rnyouHe) n NoNMMopdn3am B criydae 0ObeKTHO-
OPUEHTUPOBAHHbLIX SA3bIKOB;

- UICKITKOYaTb UIMU UCNOSb30BAaTh ONPaHNYEHHO HEKOTOPbIE A3bIKOBbIE KOHCTPYKUUK, Hanpumep «gotox», «equivalencey,
ANHaAMU4Yeckne 06beKTbl, ANHAMUYECKME AaHHble, CTPYKTYPbl ANHAMUYECKMX JaHHbIX, PEKYPCUIO, yKasaTternn n T. I.;

- OrpaHU4YMBaTh NPEpPbIBAHUSA, AOMYCTUMbIE MPU BbINOJIHEHUN KPUTUYHOIO AnA 6€30nacHOCTN KOAa;

- pacnedaTbiBaTb NPOrpaMmmMHbIn ko (POpMUPOBATL NUCTUHT);

- UCKIMoYaTh De3yCcrnoBHble nepexoabl (Hanpumep «gotor) B nporpammax Ha s13blkax BbICOKOIO YPOBHSI.

[anHble npaBuna co3fganbl Ansg obnerdeHnsl NPoueccoB TECTUPOBAHUS MNPOrpamMMHbIX MOAyIEn, BeEpudUKaLmu,

OUEHKWN U 06CﬂyH{HBaHHFI. an 3TOM AOO0JTXKHbI YHUTbIBATbCA AOCTVYIHbIE MHCTPYMEeHTallbHble CpefcTBa, B HaCTHOCTW, A51A
AHAIINTNKOB.

[MTpunmeyanune— bonee nogpodbHas nHdbopmaumsa no 3Tum npasmnam npmeegerHa B C.2.6.3 — C.2.6.7
C.2.6.3 OTKas oT AMHAMN4YeCKUX NnepemMeHHbIX U AMHaAMU4YeCKNX OO BEKTOB

[TpunmeyaHune— Ccbinka HA gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.1).

Llenb: NCKNIOYNTB:
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- HEXeNnaTenbHble UMM HEOBHAPYXXMBAEMbIE HANOXEHUS B NAMSATH;

- Y3KNne MecTa pecypcoB B rnpouecce (CBsA3aHHOM € 6e30nacHOCTbIO) BbIMONTHEHUS NMPOrpamMmbi.

OnucaHwe: B criydae nNpuMeHeHus 31oro Metoga gMHaMUYeCckue NnepemMerHHsle N auHammdeckmne obbeKTbl Nony4Ya-
10T onpegensemble BO BPEMS BbINONTHEHUSA NMporpamMmmbl onpeaeneHHble n abcontoTHble agpeca B namMmsaTn. Obbem
(pasmep) pacnpegenaemMmon namstm u ee agpeca 3aBUCAT OT COCTOSAHUS CUCTEMbI B MOMEHT pacrnpeaeneHnst namMmsaTn u
HE MOryT BbiTb NPOBEPEHBLI KOMMUIMATOPOM UMW APYTMM aBTOHOMHbBIM MHCTPYMEHTOM.

Tak Kak Yyncno guHaMmUYeCKUX nepemMeHHbIX 1 06BEKTOB N CyWEeCTBYIOWEE CBOBOAHOE NPOCTPAHCTBO NamMsATU ANs
pasMeLLEeHUs] HOBbIX AVMHAMUYECKUX MEPEMEHHbIX NN ODBEKTOB 3aBUCUT OT COCTOSIHUS CUCTEMbI B MOMEHT UX pa3me-
WEeHUs, TO NPpU pasMeLLeHnn Unu npu UCnornb30BaHMU NEPEMEHHbIX UMM ODBEKTOB BO3MOXHbLI cboun. Hanpumep, ecnu
06bem cBOBOAHOM NamMsATH, pacnpeaensiemMmbli CUCTEMON, HEAOCTATOYEH, TO COAEPXKMMOE NaMATN APYron NepeMeHHoun
MOXET DObITb HEYMbILWINEHHO CTEPTO. ECnNn gnHamundeckne nepemMeHHble N 0BbEKTbI HE UCMONBb3YIOTCH, TO NOSIBNEHNE
3TUX OLLMOOK UCKITHOYEHO.

C.2.6.4 lNpoBepka co3aaHNA ANMHAMUNYECKNX NepeMeHHbIX U ANHaAMNYeCKNX 0O BbEeKTOB NpPwv BbINOJIHEHUN
nporpamMmsi

[TpunmeyaHune— Ccbilka HA gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-3 (tabnuua B.1).

Llenb: yoegnTtbca B TOM, 4TO NaMsiTb, B KOTOPOW AOMKHbI ObITh pasmMeLleHbl AMHAMUYECKNE NEPEMEHHbIE U 0D bEK-
Tbl, CBODOAHA OO0 €e 3arpy3ku, a pasMellgeHne B HeW MHAMUYEeCKUX MepemMeHHbiX 1 0O0BbEeKTOB BO BPEMS BbIMOITHEHUS
NporpamMmmMbl HE MOBMUAET HA YXKE CYLWLECTBYIOWME B HEN MEPEMEHHBIE, AAHHbIE UITN KOAbI.

Onucanue: B cnyvae NpMMeHeHus 3TuX cpeacTB K AUHAMUYECKMM NEPEMEHHbIM OTHOCAT T€ NEePEMEHHbIE, KOTO-
Pble UMEIOT CBOM KOHKPETHbIE U aDCONIOTHbIE agpeca B NaMsATU, YyCTaHABNMBAEMble BO BPEMS BbIMOMHEHUS NPOrpamMmb|
(B 9TOM CMbICNE AWHAMUYECKNE MEPEMEHHBIE ABMNSOTCA TAKXKe aTpubyTammn 3K3eMnnsipoB 0OBHLEKTOB).

AnnapaTtHbiMn NMBO NMporpaMMHbIMM CpeacTBaMu NamsiTb NPOBEPAETCA HA TO, YTO OHA cBODOAHA OO0 pasmelle-
HUS1 B HEW JUHAMUYECKMX NEPEMEHHbIX UK 0OBEKTOB (Hanpumep, Anst Toro, YTobbl UCKTIOYNTL NEPENONHEHNE CTEKA).
ECNU pasMeLLeHne He paspellaeTcs (Hanpumep, ecrnm naMmsaTi No KOHKPETHOMY afpecy HEJOCTAaTOYHO), A0MKHbI ObIThb
NpeanpuHsATHl COOTBETCTBYIOWME AENCTBUA. [locne ncnonb3oBaHns AUMHAMUYECKUX MEPEMEHHbIX UNN 0OBEKTOB (HaMpwu-
MEp, Mocrne BbiXoga U3 nognporpammbl) BCS cnonb3yemasi MMM namsiTb AomkHa bbiTb 0CBOBOXAEHA.

[ PunmMe4dYyaHWe — AﬂbTepHaTHBHbIM METOAOM HABIAETCHA AEeMOHCTPpaunAd CTatTnvyeCKoro pacripegerneHunsd
MMaMATN.

C.2.6.5 OrpaHnvyeHHoOe NCNONb30BaHMe MNMpepbLIBAHUN
[TpnmeyaHune— Ccbika HA gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.1).

Llenb: coxpaHeHne BEpUPUUNPYEMOCTUN N TECTUPYEMOCTU NPOrpamMmHOro obecneqeHusl.

OnucaHue: ncnonb3oBaHUe NPepPbIBaAHUN OOMKHO ObITb OrpaHnyeHo. [pepbiBaHUSA MOryT UCMONb30BaTbLCH, €CMNK
OHM ynpowarT cuctemy. Micnone3oBanmne nporpaMmmHbIX CpeactB ans obpaboTkn npepbiBaHUN AOMKHO DObiTh 3anpeLle-
HO B KPUTUYECKNX CUTyaUUsAX A5 BbINONHAEMbIX PYHKUMN (HAMPUMEP KPUTUYHOCTB MO BPEMEHU, KPUTUYHOCTb U3MEHE-
HUW AaHHbIX). ECnn npepbiBaHWA MCNONb3YIOTCA, TO HENPepbIBaeMble PparMeHTbl AOIMKHbI UMETb cneunpuumpoBaH-
HOE MakKCUMalibHOE BPEMS BbIHYUCIIEHUSA C TEM, YTODbLI MOXHO ObINTO BBIMUCIINTL MAKCUMAalbHOE BPEMS, B TEYEHNE KOTO-
POro npepbiBaHne 3anpeleHo. Vicnonb3oBaHue npepbiBaHUM U UX MACKUpPOBaHWE AOJTKHbI NOAPOOHO AOKYMEHTUPO-
BaTbCA.

C.2.6.6 OrpaHnyeHHoOe NCNoNb30BaHWe yKa3aTenen

[TpnmeyaHune— Ccbika HA gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.1).

Llenb: ncknoveHne npobnem, CBA3aHHbLIX C AOCTYNOM K AaHHbIM 6e3 npeaBapuTenbHOW NMPOBEPKA TUNA U Anana-
30Ha ykasatensi. ObecneyveHne MoaybHOro TECTUPOBAHUA N BEPUPUKALMKN NporpaMmmMmHbiX cpeactB. OrpaHuyeHne no-
cneacTBust OTKA30B.

OnucaHune: B NPUKNagHbIX NPorpaMmMHbIX CPeACcTBaxX ykasaTtenb apudmMmeTnyeckmnx onepaumm moxeT ObiTb UCTMOMb-
30BaH Ha ypOBHE UCXOOHOIo Koga TONbKO B cnydae, ecrnv TUn 1 guanasoH 3Ha4YeHUW ykasaTtens gaHHbiX (4ns rapaHtmm
TOro, YTO CChINIKA yKasaTens HaxoAUTCH BHYTPU KOPPEKTHOIO agpecHoro nNpocTpaHcTea) byayT NpoBepeHbl nepen aocTy-
nom. CBA3N mexagy 3agadvamn B NMPUKNagHbIX nporpaMmmax He QOJKHbI OCYLWECTBNATLCH C NOMOLWbIO HEMNOCPEACTBEHHbIX
CCbINOK Mexay 3agadvamu. ObmMeH OaHHbIMU OOMKEH OCYLWECTBNATLCA Yepes OnepaunoOHHYIO CUCTEMY.

C.2.6.7 OrpaHnyeHHOE NCMNOoSIb30BaHUE PEeKypCcun

[TpunmeyaHune— Ccbika HA gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-3 (tabnuua B.1).

Llenb: ncknoveHne HeBepudPnUMpyemMoro n HeETECTUPYEMOIro UCMNOSIb30BAHUA BbI3OBOB MOANPOrpamMm.

OnucaHwue: ecrnn NCNonb3yeTcs PEKYPCUst, TO JOIIKeEH BbITb ONpeaeneH YeTKUN KPUTEPUIN, KOTOPbIW AenaeT rnybunHy
PEKYPCUN MpeacKasyemon.

C.2.7 CTpyKTypHOE nporpaMmmMmnpoBaHune

[TpunmeyaHwmne— Ccbinka HA gaHHbIn meToa/cpeacTeo npueeageHa B MOK 61508-3 (tabnuua A.4).
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Llenb: npoekTnpoBaHne v peanu3auus nporpamMmMbl ¢ MCMNONb30BAHMEM MPaKTU4YECKOro aHanmaa nporpaMmmvbl 6e3
ee BbiNonHeHust. [porpamma MOXeT coaepxaTb TOMbKO abCONTHBIM MUHUMYM CTAaTUCTUYECKN HETECTUPYEMOrO MNOBE-
neHuns.

Onucanue: Anst MMHUMKU3auMn CTPYKTYPHOW CINOXHOCTU MporpamMmbl cregyeTt NPUMEHsITb crneayiowme npuHLUKUNbI;

- pasgensitb NporpaMmmMy Ha nogxoasiwme HebonblMe MUHMMAaNbHO CBSI3aHHbIE NPOrpaMMHbIe MOAYNU, BCE B3a-
NMOJENCTBUSA MEXOY KOTOPbIMW TOYHO CreunuumupoBaHbi;

- COCTaBNATb NOTOK yNpaBneHusi NPOrpaMmmMHbIMKU MOAYNAMU C UCTMIONb30BAHNEM TaKUX CTPYKTYPUPOBAHHbBIX KOHCT-
PYKLUMW, KaK NOCNeaoBaTenbHOCTU, UTEPaLUN U BbiBOP;

- obecnevmBaTb HEDOOMbLLOE YNCNO BO3MOXHbIX MyTEN Yepe3 NporpaMmMHbIe MOAyNn U BO3MOXHO Bonee npocTble
OTHOLIEHUS1 MeXay BXOAHBbIMU U BbIXOAHbIMW NapameTpaMu;

- UCKIIOYaTb CIMOXHble BETBMNEHUS U, B YaCcTHOCTK, BEe3yCcrnoBHblE nepexoabl (goto) npyn MCcnonb3oBaHUM S3bIKOB
BbICOKOIO YPOBHS;

- MO BO3MOXHOCTH, CBSA3bIBATb OrPaHUYEeHUs LUKIAa U BETBNEHNE C BXOOHbIMU MapamMeTpamMu;

- UCKNOYaTbh UCMONMb30BAHUE CIOXHbIX BbIYUCITEHUU B BETBMEHUUN U LIUKIIE.

CBOWCTBA A3bIKOB MPOrpamMmmMmnpoOBaHnUs], KOTOPblE CMOCOBCTBYIOT YKa3aHHOMY BbilLle METOoAy, cneayeTr UCosb30-
BaTb, NPeaAnoYnTas ux apyrum CBOMCTBaM, KOTOpbIE (Kak yTBepXdatoT) bonee apPEKTUBHBI, 38 UCKITIOYEHNEM CITy4aEeB,

korga 3 deKTMBHOCTL NpunobpertaeT abConTHbIN NPUOPUTET (HANPUMEP HEKOTOPbIE KPUTUYHbIE K BE30NACHOCTU CUC-
TEMBbI).

INutepartypa:

Notes on stuctured programming. E. W. Dijjkstra, Stuctured Programming, Academic Press, London, 1972, ISBN
0-12-200550-3.

A Discipline of Programming. E. W. Dijkstra. Englewood Clifts NJ, Prentice-Hall, 1976.

A Software Tool for Top-down Programming. D. C Ince. Software — Practice and Experience, Vol. 13, No. 8, August
1983.

Verification — The Practical Problems. J. T. Webb and D. J. Mannering, SARSS 87, Nov. 1987, Altrincham, England,
—|sevier Applied Science, 1987, ISBN 1-85166-167-0.

An Experience in Design and Validation of Software for a Reactor Protection System. S. Bologna, E. de Agostino
et al, IFAC Workshop, SAFECOMP, 1979, Stuttgart, 16—18 May 1979, Pergamon Press, 1979.

C.2.8 OrpaHnveHme gocrtyna/MHKancynauna nipopmauun

[TpnmeyaHune— Ccbika Ha gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.9).

Llenb: npeaoTBpalleHmne HenpegHaMmepeHHoro 4octyna K AaHHbiM Uin npoueaypam n obecnevyeHmne 1Tem cambim
Ka4YeCTBEHHOWN CTPYKTYPbI NPOrpamMmMHbIX CPeacTB.

Onucanune: obweaocTynHble AN BCEX NPOrpaMMHbIX KOMMNOHEHTOB JAaHHbIE MOIMYT ObITb CNy4YanHO UM HEKOPPEK-
THO MOANPUUMPOBaHbLI NMIOOBIM N3 3TUX KOMMNOHEHTOB. JIlobble M3MEHEHUA 3TUX CTPYKTYP AAaHHLIX MOryT notpeboBaTb
noapobHON NPOBEPKU MPOrpamMMHOrO Koga n Cepbes3HbliX UCTMPaBliEHUN.

OrpaHndeHne goctyna npeacraenser cobon odWwumn MeToq K MUMHUMM3AaUMK yKa3aHHbIX Bbille npobnem. Knove-
BblE CTPYKTYPbl AAHHbIX «CKPbITbI», U C HUMN MOXHO paboTaTbk TONbKO Yepe3 KOHKPETHbLIN HAbop npoueayp Aoctyna, 310
No3BONAET MOANDOULUMPOBATL BHYTPEHHNE CTPYKTYPbI AaHHbLIX UK A400aBNATb HOBbIE NPOUEAYPbl U NPU 3TOM HE OKa3bl-
BaTb BNUAHUA HA PYHKUMOHANbHOE NoBeAeHne ocTalnbHbIX MPOrpaMMHbIX cpeacts. Hanpumep, nMs QUPEKToOpun MOXET
NMMETb NMpoueaypbl 40CTyna «BCTaBUTbY, «ydanntb» U «HauTux». [lpoueaypbl 4ocTyna n CTPYKTYPbl BHYTPEHHUX OAHHbIX
MOryT OblTb M3MEHEHbLI (HAaNpPUMeEpP, NPU UCNONb30BAHUM PAa3NUYHbIX METOAOB NPOCMOTPA UMK 3anOMUHAHMN UMEH Ha
XKECTKOM ANCKE), HE OKAa3blBasl BIIUSAAHUS HA NOrMYecKoe NoBegeHne ocTanbHbIX NPOrpaMMHbIX CPeacTB, UCMNOSMb3YIOWMNX
3TV npoueaypbobl.

B naHHOM crniyvae cnegyet Ucnonb3oBaTh KOHUENUMIO abCTpaKkTHbIX TMNOB AaHHbIX. ECnn HenocpeacTBEHHANA Npo-

BEpKa HE NpeayCMOTPeEHa, MOXET OKa3aTbCH HEOOXOANMbIM NPOBEPUTL, HE DbINO N abcTparnpoBaHuUe CNy4YamHoO paspy-
LLIEHO.

INuTepartypa:
Software Engineering: Planning for Change. D. A. Lamb. Prentice-Hall, 1988.
On Design and Development of Program Families. D. L. Parnas. IEEE Trans SE-2, March 1976.

C.2.9 MoaynbHbIN nogxon

[TpnmedaHune— Ccbinka Ha gaHHbIU meTog/cpeacTteo npueegeHa B MOK 61508-3 (tabnuubl A4 n B.9).

Llenb: AgekomnosnpoBaHme nporpaMmmMHON CUCTEMbI HA HEDOMbLUME 3aKOHYEHHbIE MOAYNU C LENb COKPAaLLEHUS
CITOXXHOCTU CUCTEMBI.

Onucanue: mogynbHbIN NOAX04 NN MOAYNsApU3auus BKNOYaeT B cebs1 HECKOMbKO PasnMYHbIX NpaBuil Ans 3TanoB
NPOEKTUPOBAHUSA, KOAMPOBAHUS U JKCMyaTauum nNpoekta NporpaMMHbIX CPeacTB. OTU NpaBuna MEHSIIOTCS B COOTBET-
CTBMM C peanuayemMbiM MeTOA0M NPOEKTUpOBaHusi. bBonNbWMHCTBO METOAOB NOAYUHAKOTCS CNeaylowmnmMm NpaBuam:

- NPOrPaMMHbIA MOAYIb AOIKEH BbIMONMHATL OgHY YeTKO ChOPMYNUPOBAHHYIO 3a4a4y UNu PYHKUMIO;

- CBSI3M MeXAy NPOrpaMmMHbIMKU MOAYNIAMU AOMKHbI ObiTh OrpaHuU4eHbl U CTPOro onpeaeneHbl, ypoOBeHb CBA3HOCTU
KaXKA0ro NporpaMmmHOro Moaynst JofmkeH ObiTb BbICOKUM;
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- COBOKYMHOCTM NOoAnporpamm OomKHbl CTPOUTBCA Tak, 4ToObl obecneunBaTb HECKOIBKO YPOBHEN NPOrpamMmMHbIX
MOAyIen,

- pasmepbl nognporpamMmm crnegyet orpaHnynTb HEKOTOPBIMU KOHKPETHBIMWU 3HAYEHUAMUN, ODBbIMHO OT ABYX A0 Je-
ThbipEX Pa3MepoOB 3KpaHa;

- noanporpamMmmbl AOIMKHbI UMETb TONbKO OAWH BXO4 U OWH BbIX0A;

- NporpaMmMHble MOAYIIN OO0MKHbI B3aMMO4eUCcTBOBaTbL C APYrMuy NporpamMmMHbIMU MOAYNAMU Yepes3 CBOUN NHTEP-
dencol, rge ncrnonbayTesa rnobanbHble UMK 0bWKE NEPEMEHHBLIE, KOTOPbIE AOIMKHbI ObiThb XOPOLWO CTPYKTYPUPOBAHDI,
OOCTYN K HAM JOIMKEH HAX0AUTbCH No4 KOHTPONEM, N UX UCMONb30BAHME B KAXAOM KOHKPETHOM Criydae AJOIMMKHO ObIThb
0DOOCHOBAHO;

- BCE UHTEPMENCHI NPOrPaMMHbIX MOAYNEN AOMKHbI ObiTb MOMHOCTBIO AOKYMEHTUPOBAHDI;

- BCE NHTEPMENCHI NPOrpaMmmMHbIX MOAYIIEN AOIIKHbI COAepXaTb TOMbKO Heobxoaumble Ans X PyHKUMOHUPOBA-
HUA MapamMeTpsbl.

Nutepartypa:
Structured Design — Fundamentals of a Discipline of Computer Program and Systems Design. E. Yourdon, L. L.

Constantine, Prentice-Hall, 1979, ISBN 0-13-854471-9.
C.2.10 Acnonb3oBaHne AOBEePUTESNbHLIX/MPOBEPEHHbIX MPOrPaMmMHbIX MOAYITEN N NX KOMIMOHEHTOB

[TpumevaHwus

1 CcbiNka Ha gaHHbI meToa/cpeacteo npmeBeaeHa B MOK 61508-3 (tabnuvua A.4).

2 Matematnyeckuin annapart, obecnevymBaro M YUCNOBbIE OUEHKU AAaHHOro mMetoaa, npuBeaeH B npunoxexHum D.
AHanNorM4yHbin MeToa N CTAaTUCTUYECKUN NOAX0a U3NOXEHbl Takke B B.5.4.

Llenb: ncknioveHne Takoro NpoekTpoBaHNA KOMIMOHEHTOB NPOrpaMmMHbIX MOAYNEN N annapaTHbIX CPeacTB, KOTO-
poe BblI3blBao 6bl HEOBXOANMOCTb UX UHTEHCUBHBLIX MOBTOPHLIX MPOBEPOK UK MEPENPOEKTUPOBAHUSA ANA KaXQoro
HOBOIo npumeHeHust. Micnonb3oBaHne npenmyLlecTBa rNpPOeKToB, KOTOPbIE He Bbinn hopmanbHO UNKU CTPOro NpoBepe-
Hbl, HO OJ151 KOTOPbIX UMEETCH NPOAOINKUTENBHBIN ONMbIT 3KCNnyaTauyum.

OnucaHne: gaHHbIN MEeTOA MNPOBEPSIET HANMNYME B NPOrPaMMHbIX MOAYINAX U KOMMOHEHTAX CUCTEMATUYECKNX OLLIN-
DOK MPOEKTUPOBAHUA U/MIMN 3KCNNyaTauMOHHbBIX OTKA30B. TONbKO B pedknx criydasix Ucnonb3oBaHue OAOBEPUTEINbHbIX
NporpaMmmMHbIX MOAYITIEW U KOMMNOHEHTOB {TO €CTb MNPOBEPEHHbLIX B 3KCMNyaTaunm) 4oCTaToOuHO B KA4YeCTBE €AUHCTBEHHOIO
CpeacTBa, rapaHTUPYIOLWENO JOCTUXEHNE HEODXOAUMOIo YPOBEHS MONMHOTHI 6e30nacHOCTU. NS CNOXHbIX KOMMNOHEHTOB
CO MHOTMMM BO3MOXHbIMWU PYHKUMAMM (HANpUMEpP OnepaynoHHOW CUCTEMbI) BAXXHO YCTAHOBUTbL, Kakas N3 OYHKLWNA
OOCTaTOYHO NPOBEPEHA NMpu ee ucnonb3oBaHun. Hanpumep, B crniydasax Ucrnonb3oBaHus npouegypbl CaMmoTECTUPOBaHUS
ans obHapyxeHnsa cboeB annapaTHbIX CPeACcTB, €CNU B NMepuoa 3Kcnnyaraumm He NosIBUNOChb OTKA30B annapaTHbIX
CpeacTs, npoueaypy camoTecTupoBaHns Ha ObHapyXeHne cOoeB HENb3SA paccMaTpUBaTh Kak NPOBEPEHHYIO HA NPaKTU-

Ke.
KOHKpETHbIF’I KOMITOHEHT WIIN I’IpOFpaMMHbII;I MOAYI1b MOXeT ObITb A0CTAaTOHHO AOBEpPUTETIbHbLIM, €CJIIN OH YXXE

NCIMbITAH HA KOHKPETHbLIN YPOBEHb MNOMNHOTHI 6€30NaCHOCTU UM COOTBETCTBYET CNEAYIOWNM KPUTEPUSIM:

- cneundmkaumsa Ha nporpaMmmMHbIn MOoAYyINb UMM KOMMOHEHT HE MEHSANAacCh;

- NPOrpaMmMHbIe MOAYNU NN KOMIMOHEHTbLI 3KCNMyaTUPOBanncb B PasfnyHbiX 06NacTsax npUMeHeEHns;

- NPOAOCIKUTENBHOCTL CPOKa 3Kcnnyaraumm — He MeHee roaa;

- NPOAOIMKUTENBHOCTL 3KCNNyaTaunum COOTBETCTBYET YPOBHIO NOMHOTLI €30NaCHOCTU UMM COOTBETCTBYIOLLEMY YMNC-
Ny 3anpocoB; AEMOHCTPUPYETCH YacToTa OTKA30B, HE CBsI3aHHas ¢ 6e30NacHOCTbIO, MEHEE;

10~ Ha oaguH 3anpoc (B roa) ¢ 95 %-HbiM ypoBHEM AoBepus, npu Heobxogumocty 300 skcnnyaTauMoHHbIX MPO-
XoxaeHun (B rog);

10~° Ha oauH 3anpoc (B rog) ¢ 99,9 %-HbIM YPOBHEM JoBepus, Npu Heobxoammoctn 690000 akcrnnyataunmoHHbIX
NpoOXoXgeHnn (B rof);

- BECb OMNbIT 3KCNnyataymm COOTHECEH C N3BECTHbLIM MPOMUIEM 3arnpocoB PYHKUMN NPOrpamMmmMHOro moayns ans
rapaHTum TOro, YTO YBENNYMBAIOLWMNCS ONbIT 3KCNNyartaumm gEUCTBUTENBHO NPUBOANT K YBETNTNYEHNIO 3HAHUN O MOBEE-
HUXU NPOrpamMMHOro Moayns, CBA3aHHONO C COOTBETCTBYOWMM npodunem 3anpoca.

- OTKa3bl, He CBs13aHHble ¢ 6e30MacHOCTbIO.

[TpumeyvyaHwmnme— OTKas, HEKPUTUYHbLIN AN 6€30NacHOCTN B OJHOM KOHTEKCTE, MOXET OblTb KPpUTUYEH A5
6e30nacHOCTU B APYroM KOHTEKCTE, U HA0DOPOT.

[1ns npoBepkn COOTBETCTBUS KPUTEPUID KOMIMOHEHTA UNW MPOrPaMMHOro Moaynst AOMmKHbl ObiTb 3340KYMEHTUPO-

BaHbI:

- TOYHaaA naeHTUdPuKaumsa Kaxxagon CUCTEMbI U €e KOMMOHEHT, BKIIOYasa HOMepa Bepcun (Kak ans nporpamMmmHbiX,
Tak N Ang annapaTtHbIX CpeacTB);

- naeHTudmMKaums nonb3oBaTenen n NPOaoCIMKUTENbHOCTb UX PaboThbi;

- MPOAOIKUTENBHOCTL 3KCMiyatauum CUCTEMBI;

- npoueaypa BbIboOpa CUCTEM, MPUMEHAEMbIX MONMBb3OBATENAMU, U CIy4YaeB €€ NPUMEHEHUS;

- npoueaypbl OGHE!DY)-KEHHFI U permcrtpaumn OTka3oB 1N yCrpaHeHUA cboeB.
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Nutepartypa:
DIN V VDE 0801 A1:. Grundsatze far Rechner in Systemen mit Sicherheitsaufgaben (Principles for Computers in
Safety-Related Systems). Anderung 1 zu DIN V VDE 0801/01.90. Beuth-Verlag, Berlin, 1994.

Guidelines for safe automation of chemical processes. CCPS, AIChE, New York, 1993.

C.3 ApXUTEKTYypHOEe NPoeKTUpoOBaHNe

C.3.1 O6HapyxeHne n AMarHocTukKa cboenB

[TpwnmeyaHwune— Ccbinka HA gaHHbIN meToa/cpeacteo npueegeHa B MOK 61508-3 (tabnuua A.2).

Llenb: obHapyxeHne cboeB B cUCTEME, KOTOPbIE MOIYT NPUBECTU K OTKA3aM N TEM caMbiM 0B6ecnevynTb OCHOBY A1
KOHTPMEP, HanpaBlieHHbIX HA MUHMMU3AUMIO Yncna nocneayowmx cooes.

OnucaHune: obHapyxeHne cboeB npeacrasnsaer cobon gencTBue no rNPOBEPKE CUCTEMbI HA HANMU4YMe oWKnBOYHbIX
cocTosiHMK [(0BbycnoBneHHbIX cbosamm B npoeepssemon (nog)cucreme)]. OcHoBHAas uenb 0bHapyXeHnsa cO0eB COCTOUT B
TOM, YTODbI NPeaoTBPaTUTh MOSABNEHME HEBEPHLIX pe3ynbrtatoB. Cuctema, AEUCTBYLWAS B COYETAHUM C NapannenbHo
paboTaloWwmMmMm KOMMOHEHTAMKU, OCTAaHABIMBAIOLWMMM YrNPpaBNeHne, B cny4ae, ecrniv oHa obHapyXXuBaerT, YTo ee cODCTBEH-
Hble pe3ynbTaTbl HEKOPPEKTHLI, HA3bIBAETCH CaMOMNPOBEPAEMON.

ObHapyxeHne cboeB OCHOBBLIBAETCH HA NpuHUMNax nabbiITOYHOCTU [B OCHOBHOM MNpu ODHapyxXeHnn cboeB anna-
paTtHbiX cpeactB (cm. MOK 61508-2, npunoxeHune A)] n pasHoobpasusa (nporpammHblie owmnbkn). Heobxognm oanH mn3
CNocobOB ronocoBaHnA Ansa onpegeneHns KOPPEKTHOCTN PEe3ynbTaToB. [pUMeHnMbl cneynanbHble MeToAbl, K KOTOPbIM
OTHOCATCH NPOorpaMMupoBaHUE yTBEPXAEHUN, nporpammupoBaHne N-Bepcunm U MHOXeCTBeHHOW Bes3onacHocTu. [ns
annapaTHbIX CPeacTB. BBEAEHNE AOMONHUTENBHbBIX CEHCOPOB; KOHTYPOB PErynMpoBaHus; KOQoB, NPOBEPSIOLWLMX OLLNDKMN,
nap.

ObnapyxeHne cboeB MOXET obecrneumBaTbCa NpoBepkamm B 06nactn 3HaYeHUN UM BPEMEHHOW 00nacTn Ha
Pa3NINYHbIX YPOBHSX, OCOBEHHO HA (PM3NYECKOM YPOBHE (TEMNeEpaTypa, HaANPsSXKEHNE M T. N.), NOMMYECKOM (KOoabl, OBHa-
pyXuBatowmne owmnbkn), PyHKUMOHANBHOM (YTBEPXKAEHUS) NN BHELLHEM (NPOBEPKN AOCTOBEPHOCTN). Pedynbrartbl 3TMX
NPOBEPOK MONYT BbITb COXPaHEHbI N CBA3aHbI C JAHHbIMWU, HA KOTOPbIE NOBNUAN COOM C TEM, YTODObI 0B6ECNEYNTE BO3MOX-
HOCTb OTCNEXMBAHUA OTKA30B.

CNOXHble CUCTEMBI COCTOAT M3 nogcncrtem. IPPEKTUBHOCTL ODHAPYXKEHNA OWMDOOK, ANArHOCTUKM N KOMIMEHCa-
LM OWNDOK 3aBUCUT OT CIOXHOCTU B3aMMOAEUCTBUS MEXAY NMOACUCTEMAMU, BIUSIOWMMN HA PacnpoOCTPaHEHNE OLIN-
BOK.

HuarnocTtuky owmnbokK cnegyeT NPUMEHATb HA YPOBHE CaMblX MarblX NOACUCTEM, MOCKONBKY NOACUCTEMbI MEHbLLNX
pasMepoB AONyckawT bonee AaetanbHYKO ANArHOCTUKY OWNBOK (0BHapyxXeHne oWmnbOYHbIX COCTOSHUN).
MHTerpnpoBaHHble MHPOPMALMNOHHbBIE CUCTEMbI YPOBHSA NPEAnPUATUS MOryT ObBbliMHbIM CrOCODOM nepegaBaTh
COCTOSIHUA ©e30NacHOCTU CUCTEMbI, B TOM 4YnCrne MHPOPMAaLNIO ANAarHOCTUYECKOro TECTUPOBAHUSA, APYIVMM YNPaBsAko-
Wum cuctemam. [pn 0BbHapyXeHUN HEKOPPEKTHOIO NOBEAEHUA OHO MOXET ObITb BbIAENEHO U UCNONB30OBAHO ANS 3arnyc-
Ka KOPPEKTUPYIOWNX OEUCTBUN 40 BO3HUKHOBEHUSA OnacHou cutyauuu. [lpn nosBneHnn nHumgeHtTa gOKyMeHTUPOBaHNE
TAKOro HEKOPPEKTHOIO NOBEAEHUSI MOXET CNOCODCTBOBATL €ro Nocneayowemy aHanuay.
INutepartypa:
Dependability of Critical Computer Systems 1. F. J. Redmill, Elsevier Applied Science, 1988, ISBN 1-85166-203-0.
C.3.2 ObHapyxeHne n ncnpasneHne owndok

[TpunmedaHwmne— Ccbinka HA gaHHbIN meToa/cpeacteo npueeageHa B MOK 61508-3 (tabnuua A.2).

Llenb: obHapyxeHne n ncnpapnenmne owmnbok B YyBCTBUTENBHOW K HUM MHMOpMaLnW.

Onucanue: ana nHgopmaummn, COCTOAWEN N3 N BUTOB, F’EHEPUPYETCH 3aKOANPOBAHHbBIW BIOK 13 kK BUTOB, KOTOPbLIN
No3BonsieT obHapyXuBaTb U UCMPaBNATb r OWKNBOK. [pumepamm MOryT CNyXuTb KOA X3MMWHIa U NMONMHOMUAIbHbIE
KoAbl.

CnegyeT OTMETUTb, UTO B CUCTEMAX, CBA3aHHbLIX C B&30NacHOCTBIO, Yalle HeOBXOAUMO YHUHTOXUTb OLLMDOYHbIE
OAaHHbIE, YEM MbITATbCA UCMPABNATL UX, MOCKOMBbKY NULLb 3apaHee onpeaeneHHas 4acTtb OWNBOK MOXET BbITb NCNpaBe-
Ha.

Nutepartypa:
he Technology of Error Correcting Codes. E. R. Berlekamp, Proc. IEEE 68 (5), 1980.

A Short Course on Error Correcting Codes. N. J. A. Sloane, Springer Verlag, Wien, 1975.
C.3.3 [lporpammmnpoBaHune C NPpOBEPKOUN OLLNDOOK

[TpnmeyaHwmne— Ccbinka HA gaHHbIn meToa/cpencteo npueegeHa B MOK 61508-2 (tabnuua A.18) n B M3K
61508-3 (tabnunua A.2).

Llenb: obHapyxeHne owmnboK, OCTaBLIMXCH NPU MPOEKTUPOBAHUN MPOrPaMMHbIX CPEACcTB, B NPOUECCe BbINOTHE-
HUA NporpamMm C Lenblo NpegoTBpalleHus KPUTUYHbIX sl 6€30nacHOCTU OTKA30B CUCTEM, U NPOAOIMKEHUE NPaBUNbHO-
ro BbIMONHEHUS MPOrpamMmebil.

Onncanue: B MeToae nporpaMmmMupoBaHna YyTBEPXKOAEHUN yXe 3arnoXxeHa nges npoBepku npeagycrnoBumn (40 BbINOJI-
HEHUA NOCNeAoBaTENBHOCTU ONEPATOPOB HAYallbHbIE YCITOBUS NPOBEPSIOT HA COOTBETCTBUE) U MOCTYCNOBUN (MPOBEPSI-
10T pe3ynbTaTbl MOCre BbIMOMNHEHUS NOCNeAoBaTENBHOCTU onepaTtopoB). Ecnn npeaycnoBmsa nnu nocTycrioBUs He Co-
brirogaloTcA, TO BblaaeTcs coobweHne 0o ownbke.
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NPUMERP -
assert < pre-condition>;
action 1;

action x;

assert < post-condition>;

INuTepartypa:

A Discipline of Programming. E. W. Dikstra, Prentice-Hall, 1976.

The Science of Programming. D. Gries, Springer Verlag, 1981.

Software Development — A Rigorous Approach. C. B. Jones, Prentice-Hall, 1980.
C.3.4 MeTtoAabl «noayLwKn 6€30nacHOCTUY

[TpnmeyaHwune— Ccbinka HA gaHHbIn meToa/cpeacteo npueegeHa B MOK 61508-3 (tabnuua A.2).

Llenb: 3awmTta oT HeOBbHApPYXXEHHbIX HA 3Tanax cneundukaumm n peann3aumm oWnBOK B NPOrpaMMHbIX CPeACTBaX,
KOTOpble HEDNaronpuATHO BNUAIOT HA X 6e30NacHOCTD.

Onucanuwe: metod «NogyLwkn 6e3onacHOCTU» NpeacTaBnsiet codbon Ncnonb30BaAHME BHELWWHENO MOHUTOPA, pearnm-
30BAHHOIO Ha HE3aBUCUMOM KOMMBIOTEPE B Apyron cneyndukaummn. aHHbin MeTO KAcaeTCH UCKMIOYUTENBHO rapaHTUK
TOro, 4YToObI rMaBHbIM KOMMNbLIOTEP BbINONHAN 6e3onacHble, He 0bs3aTenbHO KOppekTupyowme, aencrens. «llogywka
6e30MacHOCTU» HENPEPbLIBHO KOHTPONUMPYET IMAaBHbIU KOMMBIOTEP N NpeaoTBpallaeT BXOXAEHNE CUCTEMbI B OnacHoe
cocTosiHue. Kpome T1oro, ecnm oBHApPYXUTCH, YTO MAaBHbIM KOMMBIOTEP BOLWEN B NOTEHUMANbHO ONAacHOE COCTOSIHUE,
cucTemMa gosrkHa BO3BpPaTUTLCH 0bpaTHO B Be3onacHoe COCTOSHME C NOMOLbIO NMBO «noaywku 6e3onacHoCTU», NMbo
MaBHOro KOMNbIOTEPA.

AnnapartHble 1 NporpamMMHble CpeacTBa «NOAYLWKM Be30nacHOCTU» crnegyeT KnaccnduumpoBaTe U KBANNOULUNPO-
BaTb B COOTBETCTBUM € noaxoasawmnm SiL.

INuTepartypa:

Using Al Techniques to Improve Software Safety. Proc. IFAC SAFECOMP 88, Sarlat, France, Pergamon Press,
October 1986.

C.3.5 MHoroBapnaHTHOe nporpaMmMmMpoBaHune

[TpnmeyaHwune— Ccbinka HA gaHHbIn meToa/cpeacTeo npueegeHa B MOK 61508-3 (tabnuua A.2).

Llenb: obHapyXeHne n HanoXXeHne Mackm rnpu BbINONMHEHUN MPOrPpaMmMm Ha HEBLISIBIEHHbIE HA 3Tanax NPOEKTUPO-
BaHUA M peanu3aumm owmnbkn nporpamMmHbIX CPeacTB Ans npeaoTBpaLLEHMA KPUTUYHBIX Ansl 6e30nacHOCTU OTKA30B
CUCTEMBI U MPOAOIMKEHUA ee NPaBUNbHOW paboThl.

OnuncaHue: Nnpyu MHOroBapmaHTHOM NPOorpaMmMupoBaHNK 3agdaHHas nporpamMmmHas cneundukaumsa npoekTnpyeT-
CHA U peanunayetcs pasnuyHbivm cnocobamm N pas. OagHu n 1e Xe BXoAHble 3Ha4YeHus noctynatoT B N BEPCUN, U CPaBHU-
BAKOTCA pe3ynbTaThl, BbidaHHble N BepcusamMmun. Ecnu pe3ynbTaTt onpegensieTcs Kak npaBubHbIN, OH NOCTYNaeT Ha BbIXOAb!
KOMMNbIOTEPA.

N BEPCUN MOIyT BbIMOMHATBLCH NapannenbHO Ha PasnUYHbIX KOMMbOTEPAaX, MO0 BCe BEPCUN MOTYT BbINONMHATHCA
Ha OQHOM KOMMbIOTEPE C MOcCneayrwmm CpaBHEHUEM MONYyYEHHbLIX PE3ynbTaTOB Ha TOM Xe komnbioTepe. Ana atux N
pe3ynbTaTtoB MOIryT ObiTb UCMOMBb30OBAHbI Pa3fINYHbIE CTPATErNMM CPaBHEHNSA N B 3aBUCMMOCTUM OT 3adaHHbIX TpeboBaHuK
NPUMEHSIOTCA chneaylowne cTtpaTtermu:

- eCNKN cnucTema HaxoauTtcs B 6&30nacHOM COCTOSIHUN, MOXHO noTpeboBaTtk NMonHoro cornacust (Bce N pesynbstaToB
OAVHAKOBbLI), B NPOTUBHOM Clly4ae UCMNOIb3yeTCs BbIXOQHOE 3HAYEHNE, KOTOPOE 3acTaBUT CUCTEMY NEPENTU B Be3onac-
HOe cocTosAHME. [lNsl NPOCThIX NOWAroBbIX CUCTEM CpaBHEHME MOXET obecneunTtb 6e3onacHoCTb. B aTom cnyvae 6e30-
nacHoe gencrBme MoxeT ObiTb pasbunTo No waram, ecnu Kakas-nmbdbo Bepcusi peanuayeTt nowaroBsble onepaunn. I1oT
noaxon 06bIMHO MCNONBb3YeTCHA TONBbKO ANA AByX Bepcun (N = 2);

- Ansl CUCTEM, HaXOOAWMXCHA B ONACHOM COCTOSHUN, MOTyT ObITh peanu3oBaHbl CTpaTermm Ma)XoputapHoOro cpas-
HEeHUs1. B cnyyasx, ecrnm OTCyTCTBYEeT 0bLlee cornacue, MorytT UCNnosfib30BaTbCs BEPOSATHOCTHbLIE MOAX0Abl C TEM, YTOObLI
MaKCUMUNU3NPOBATb BEPOATHOCTb BbIOOpA MPaBUIIBHOINO 3HAYEHUS, HANPUMeEpP, NMPUHATL CPEeAHEEe 3HAYEHME, BPEMEHHO
3adhmkcupoBaTh BbIXOA4bl, NOKa He ByaeT AOCTUIHYTO cornacue u T. .

[daHHbIN MeTOo 4 He yCTPaHsAEeT OWNDOK, HE BbISIBITEHHbLIX MPU NPOEKTUPOBAHMM MNPOrpamMmm, a Takke OWnbOK B MHTEP-
npetaunn cneundukaummn, 0gQHaKo OH ABNSAETCHA CPeACTBOM AN ODHapyXXeHUst 1 MacKNpoBaHUS OWNDOK, Npexae Yem
OHW CMOryT NOBNUATL HA 6€30NacHOCTb.

Nutepartypa:

Dependable Computing: From Concepts to Design Diversity. A. Avizienis and J. C Laprie, Proc. IEEE 74 (5), May

1986.

A Theoretical Basis for Analysis of Multi-version Software subject to Co-incident Failures. D. E. Eckhardt and L. D.
Lee, IEEE Trans SE-11 (12), 1985.

Computers can now perform vital functions safely. Otto Berg Von Linde, Railway Gazette International, Vol. 135,
No. 11, 1979.

C.3.6 bnokn BoccTaHOBNEeHUA

[TpnmedyaHwune— Ccbinka HA gaHHbIn meToa/cpeacteo npueegeHa B MOK 61508-3 (tabnuua A.2).
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Llenb: noBbilweHne BEPOATHOCTU BbIMNOMHEHUSA NPOrpamMmmon, B KOHEYHOM CYeTe, CBOMX 3adaHHbIX PyHKUNN.

OnncaHue: HEKOTOPLIE pasnnyHble pasgernbl NPorpamMmmMbl, KOTOPbIE HacTO NULWYTCA HE3ABUCUMO, NPeaHa3Ha4vYeHb!
A5 BbINOMHEHUSA 0gHOWN Tpebyemon pyHKunK. V3 Takmx pasgenoB KOHCTPYUPYETCS OKOHYaTenbHas nporpamma. CHava-
Nna BbINOJIHAETCHA MePBbIN pasgen, HasdbiBaeMbiv NepBuYHbIM. [lanee npoucxognTt TECTUPOBAHNE €ro pesynbraToB. Ecnn
NPOBEPKA MNPOXOANT YCNELWHO, peaynbtaT NPUHUMAaETCA N NnepeaaeTcs cneaywwmm pasgenam nporpammsel. Ecnin npo-
BEpPKa JaeT oTpuuaTtenbHbIn pe3ynbraTt, TO Bce NobovHble 3dhdeKkTbl NepBoro cbpacbiBaldOTCA U BbINOMNHSAETCHA BTOPON
pasgen, Ha3blBaeMbln NMepBoun anbTepHatuBou. lanee cnegyet TeCcTMpoBaHME BTOPOro pasgena, KoTopoe BbINOSHAETCS
aHanorm4yHo nepeomy. lNpn HeEOBXOANMOCTN MOryT ObITh NPEeAYyCMOTPEHbI BTOPAast, TPETLA U T. 4. alnbTepPHAaTUBSI.

Nutepartypa:

System Structure for Software Fault Tolerance. B. Randall. IEEE Trans Software Engineering, Vol. SE-1, No. 2,
1975.

Fault Tolerance — Principles and Practice. T. Anderson, P. A. Lee, Prentice-Hall, 1981.

C.3.7 BocctaHoBneHue npeabiaywiero CoCcToAHUA

[TpnmedaHwne— Ccbinka HA gaHHbIN meToa/cpeacteo npueegeHa B MOK 61508-3 (tabnuua A.2).

Llenb: obecneveHne ncnpasneHns PyHKUMOHANBHbBIX onepauun npu Hannm4mMm ogHOW UMM HECKONBbKUX OLLINOOK.

OnucaHne: npn obHapyXeHnn oWwnbKM cucTema BO3BpPAaLLAETCH B NepBOHAYanbHOE BHYTPEHHEE COCTOSIHWE, Mpa-
BUNbHOCTb KOTOPOro beina nogreepxgeHa panee. [danHHbiM MeTod npegnonaraet 4actoe CoOXpaHeHUe BHYTPEHHEND CO-
CTOSIHUA B TaK HA3bIBAEMBbIX YETKO ONpPeaeneHHbIX KOHTPOSbHBIX TOUKaxX. CoxpaHeHne MOXeT DbITb BbIMOJIHEHO rnobarnb-
HO (ansa Bcen 6a3sbl AaHHbLIX) UNKU YacTUYHO (ANA U3MEHEHUN TONBbKO MEXAY KOHTPONbHbIMM TOYKamu). [locne 3toro
CUCTEMA OOJIKHA yCTpaHUTb U3MEHEHUs, npoun3owelne 3a 370 BPeMA NyTEM 3aHECEHUs B XypHan (ayanTopcKkoe
OTCNEXMBaAHNE OENCTBUN) KOMMNEHCAUUN (BCE pPe3ynbTaTbl 3TUX U3MEHEHUW AHHYIMUPYIOTCS) UMW BHELWHEro (Py4HOro)
cnocoba.

Nutepartypa:

Software Fault Tolerance (Trends in Software, No. 3), M. R. Lyu (ed.), John Wiley & Sons, April 1995, ISBN
0471950688.

C.3.8 Mpamoe BoccTaHOBNEHUE
[TpnmedaHwune— Ccbinka HA gaHHbIN meToa/cpeacteo npueegeHa B MOK 61508-3 (tabnuua A.2).

Llenb: obecneveHne nenpasneHns QyHKUMOHABbHbBIX Onepaunm npu Hannm4mm OgHOro U HECKONbKUX cHOEB.

Onucanune: npu obHapyXeHun cbosl Tekyllee COCTOSIHME CUCTEMbI aHANMU3NPYETCs AN AOCTUXEHUST COCTOSIHUS,
KOTOPOE 4epe3 HEKOTOPOEe BpemMmsl byaeT npu3aHaHO npaBusibHbIM. [aHHbIM MeToa 0CoBeHHO noaxoauT AN CUCTEM
peanbHOro BpeMeHu ¢ HebonbLwon 6a30M JaHHbLIX U BbICOKOW CKOPOCTbIO U3MEHEHUSI BHYTPEHHEro coctossHus. [peano-

naraetcHd, 4uTo, rno MEHbLLEWN Mepe, HalTb COCTOSIHUN CUCTEMbI MOXET BIUATb HA OKPpyXeHNEe, N OKPYXXEeHNE BITUAET TOJIbKO
Ha YacTb COCTOSAHUN CUCTEMBbI.

INuTepartypa:
Software Fault Tolerance (Trends in Software, No. 3), M. R. Lyu (ed.), John Wiley & Sons, April 1995, ISBN
0471950688.

C.3.9 MexaHM3Mbl NOBTOPHLIX NONbLITOK NapUpoBaHNA cbon

[TpwnmeyaHwune— Ccbinka HA gaHHbIN meToa/cpeacteo npuBegeHa B MOK 61508-3 (tabnuua A.2).

Llenb: napupoBaHmne obHapyXeHHOro c¢b6os1 ¢ NOMOLWbLIO MEXAHU3MOB NOBTOPHbLIX MOMbITOK.

OnucaHue: B cny4vae obHapyxeHus cbost unnm owmnboYvyHOro ycrosusi NpeanpuHUMaloTCs NOMbITKA NapupoBaHuA
cb60s1 NN BOCCTAHOBINEHUS CUTYaLUN NMYTEM MNOBTOPHOIO BbINOMNHEHUSA TOrO Xe Koaa. BoccTtaHoBneHne ¢ nomMoLwbio Mo-
BTOPHOW MOMbITKU MOXET ObITb MOMHBIM B BUAE NEPE3arpy3kn n NOBTOPHOroO nNycka npoueaypbl, NTnbo Hebonbwmnm B BUAE
nepennaHnpoOBaHUA N NOBTOPHOIO Nycka 3agayun nocre BbINONMHEHUA BNOKUPOBKU MO BPEMEHU MPOrpammbl UMK yrpae-
NALWEro aencteua 3agadvn. Metoabl NOBTOPHOW MOMbITKA LWWPOKO UCMNONBb3YIOTCH NPU KOMMYHUKALMOHHBLIX COOSAX UNn
NPy BOCCTAHOBIEHNN OT OWMOOK, 1 YCIOBUS NOBTOPHOW MOMbITKA MOIYT ObITb OTAENEHbI Pnaxkammn OT OWKNBKN NPOTOKO-
na CBA3N (KOHTPONbHaa cymma v T. A.) UNn OT NOATBEPXKAALENo OTBETA DITOKNPOBKUN MO BPEMEHN KOMMYHUKALNW.
INutepartypa:

Reliable Computer Systems: Design and Evaluation, D. P. Siewiorek and R. S. Schwartz, A. K. Peters Ltd., 1998,
ISBN 156881092X.

C.3.10 CoxpaHeHne AOCTUNHYTbIX COCTOSAHNW

[TpwnmeyaHwune— Ccbinka HA gaHHbIN meToa/cpeacteo npuBegeHa B MOK 61508-3 (tabnuua A.2).

Llenb: 6e3onacHoe npekpauieHne padboTbl NporpaMmmMbl B criydae, €cnm oHa nonbITaeTcsl BbINONTHUTL HEPAa3PeLLEH-
HOE OEeNCTBUE.

OnucaHue: Bce COOTBETCTBYIOWME NOAPOOHbIE CBEAEHUS O KAXXAOM BbIMONTHEHMU NPOrpaMmmMbl JOKYMEHTUPYIOTCA.
[Tpn HOopmanbHOW paboTe Kaxgas BbIMONTHEHHAsT onepauus NporpaMmmMbl CPAaBHUBAETCS C paHee 3a40KYMEHTUPOBAHHbI-
MK cBeageHusaAMK. [pn obHapyXeHn pasnuuuin BbIMOMHATCA AEUCTBMA NO Be3onacHoCTw.
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[JokyMmeHTauma O BbINONMHEHHbIX Onepaunsx MOXEeT codepXaTb NocrnegoBaTenbHOCTb MHAMBUAYAlNbHbBIX LWAroB
«OT pPELLEHNsT K peLleHnto» Unu nocnegoBaTenbHOCTb OTAENbHbIX 06palleHnn K MaccuBam, 3anmcam nnm tomam, nmbo K
TOMY U gPyromy.

[lonyckarlotcsa pasnundHble MeTodbl XpaHeHUA CBEAEHUN O MOCNeaAOBaTENbHOCTAX WAaroB BbIMOSIHEHUSA MPorpam-
Mbl. MoryT 6biTb NCNONBb30BaHbl METOAbI X3LW-KOANPOBAHUA ANA OTODPaXKeHUsA 3TUX NOCNeaoBaTenbHOCTEN B BUAE OHO-
ro 6onbLIOro Yncna unu nocneaoBaTenbHOCTN Yncen. lNpn HopmanbHOW paboTe nepen BbiMONHEHUEM BbIXOOAHOWN Onepa-
LMW 3HAYEHUS1 Yncern, oTobpaxarwmx nocnegoBaTtebHOCTY WAroB BbIMNOMHEHUA NMPOorpamMmmbl, 4OMKHbI BbiITb COMOCTAaB-
NeHbl CO 3HAYEHUSAMUN, COXPAHEHHBIMU B NaMATMW.

[TOCKONBbKY BO3MOXHbIE KOMBMHALUMKM Takux nocneaoBateribHOCTEW WAaroB npu BbIMONHEHUM OAHOW NPOrpamMmmbi
OOCTATOYHO BEIMKU, MOXET OKa3aTbCH HEBO3MOXHbIM paccMaTpuBaTbh MporpamMmmbl Kak eguHoe uenoe. B atom cny4vae
NAHHbIK METOA MOXET ObITb NPUMEHEH HA YPOBHE NPOrpamMmMHbIX MOAYNEN.

INntepartypa:

Fail-safe Software — Some Principles and a Case Study. W. Ehrenberger. Proc. SARSS 1987, Altrincham,
Manchester, UK, Elsevier Applied Science, 1987.

C.3.11 NocTeneHHOe OTKNIOUYEHNE (PYyHKUNN

[TpnmeyaHune— Ccbinka HA gaHHbIN meToa/cpeacTeo npusegeHa B MOK 61508-3 (tabnuua A.2).

Llenb: obecneveHne npurogHocTn Hambonee KPUTUYHbLIX CUCTEMHBIX (PYHKUMIWA, HECMOTPSA HA OTKa3bl, NYyTEM UIHO-
PUPOBAHUA HAUMEHEE KPUTUYHbLIX DYHKUUN.

OnncaHwve: gaHHbIN METOA YCTaHABNUBAET NPUOPUTETLI ANA PA3NMUYHBIX PYHKUMW, BbINONTHAEMbIX CUCTEMOMN. [1po-
EKT CO3JaBaemMon CUCTEMbI rapaHTUPYET, YTO B Clny4Yae HegOCTaTOYMHOCTU PEeCcypCcoB Ans BbIMONMHEHUSA BCEX CUCTEMHbIX
dYHKUMW PYHKUMK BbICWLErO npuoputeTa 6yayT BbINOMHEHBLI B NpegnodvteHne pyHkumsam 6onee HU3KOro npuopuTeTa.
Hanpumep, dyHKUMKM permcTpaumm oWwmnbKn n cobbiTUS MOTyT oKasaTbCsl 3agaden 6onee HU3KOro NpUopnuTeTa, Yem CUC-
TEeMHble DYHKUMM yNpaBreHusl, 1 B 3TOM Cnydae ynpasneHme cCUCTeMon dyaeTt NpoaoiKaTbCs, AaXKe eCcrnn annapaTHble
cpeacTBa n3-3a permcrTpauum ownbKn okaxyTcs HepaboTocnocobHbeiMK. bonee Toro, ecnu annapaTHble CpeacTBa yrnpas-
NTEHNSI CUCTEMON OKaXYTCA HEPABOTOCNOCOOHBIMUK, @ annapaTtHble CPeaAcTBa perncrtpaumm owmnboK OCTaHYTCA paboTo-
CNocobHbIMK, TO annapaTHble CPEACTBA perncTpaumm owmnboK BOo3bMyT HA cebsl PyHKUUIO ynpaBneHuns.

[laHHblE cooDpaXXeHus1t OTHOCATCH B OCHOBHOM K annapaTHbIM cpecTBamM, HO OHW MPUMEHUMbI TAKKE U K CUCTEME
B uenom. [laHHble coobpaxkeHnsa OOIKHbI YUUTBIBATLCSH, HAYNMHAA C CaMblX PaHHUX 3TarMoB NPOEKTUPOBAHUSI.

Nutepartypa:

Space Shuttle Software. C. T. Sheridan, Datamation, Vol. 24, July 1978.

The Evolution of Fault-Tolerant Computing. Vol. 1 of Dependable Computing and Fault-Tolerant Systems, Edited
by A. Avizienis, H. Kopetz and J. C Laprie, Springer Verlag, 1987, ISBN 3-211-81941-X.

Fault Tolerance, Principle and Practices. T. Anderson and P. A. Lee, Vol. 3 of Dependable Computing and Fault-
Tolerant Systems, Springer Verlag, 1987, ISBN 3-211-82077-9.

C.3.12 UcnpaBneHne oluMOOK MeTOAaAMUN NCKYCCTBEHHOIO MHTENSeKTa

[TpnmeyaHwune— Ccbinka HA gaHHbIn meToa/cpeacTeo npueegeHa B MOK 61508-3 (tabnuua A.2).

Llenb: cnocobHOCTBIO TMOKO pearnpoBaTh HA BO3MOXHbIE Yyrpo3bl 6€30nacHOCTH, NCMONb3YS COMETAHUSA METOA0B U
MOdernen npoueccoB, a TaKkKe HEKOTOpbie cnocobbl BE30MacHOCTN B PEXUME «OHMAWH» N aHanu3a HageXHOCTMW.

OnucaHue: gns pasnnyHblX KaHanoB CBA3W CUCTEMbI MPOrHO3NPOBAHUE (BbIYUCITEHWE TEHAEHUNIW), NCNpaBleHne
oWKnbBOK, 0bCNyXMBaAHME N KOHTPONUPYIOWME AEUCTBUS MOTYT OOCTATOYHO 3PHEKTUBHO NOAAEPKUBATLCA CUCTEMAMMU,
OCHOBaHHbIMM Ha MeToaax uckyccteeHHoro nHrennekra (Al). Npasuna ansa Taknx cucTtem MoryT bbiTb 0Opa30BaHbl He-
NOCPeAcTBEHHO U3 cneunurkaumm n npoBepeHbl Ha cooTBeTcTBME. C NOMOLWBIO METOAOB MCKYCCTBEHHOIO UHTEIIEKTAa
HEKOTOPbIE OWKNBOKM OBWEro xapakrepa, nonagawwme B cneundunkaummn, ans yCTPaHEHUsS KOTOPbIX YXKEe CYLLECTBYIOT
HEKOTOPbIE NpaBuna NPOeKTUPOBaHUA U peann3aunmn, Moryt B6biTb UCKITIOYEHbI, OCODEHHO NPY NPeacTaBleHnn KOMBUHA-
LMK Mogenen n metoaoB PyHKUMOHAIbHLIM MU ONUCATENbHBLIM CNOCOBOM.

MeToabl BbIbUpaloTca T1ak, YTobbl OWMOKN MOIMN ObiTb YCTPAHEHbl U BIIUAHUE OTKA30B MUHUMWU3WMPOBAHO ANS
obecneveHnss TpedbyemMon nonHoOTbl 6&30MacHOCTN.

[TpunmedaHnwmne— lpegynpexgeHne 06 ncnpasneHnn owWMbBOYHbIX AaHHbIX ¢M.C.3.2 1 06 oTpuyaTenbHbIX
peEKoMeHJaUNAX npumMmeHenns ganHoro metoga — MOK 61508-3 (tabnuua A.2, nyHKT 5).

INuTepartypa:

Automatic Programming Techniques Applied to Software Development. An approach based on exeption handling.
M. Bidoit et al, Proc. 1st Int. Conf. on Applications of Artificial Intelligence to Engineering Problems, Southampton,
165—177, 1986.

Artificial Intelligence and Design of Expert Systems. G. F. Luger and W. A. Stubblefield, Benjamin/Cummings,
1989.

C.3.13 QuHamun4yeckan pekoHdpurypaums
1TpunmeyaHune— Ccbinka HA gaHHbin meToa/cpeacteo npueegeHa B MOK 61508-3 (tabnuua A.2).
lenb: obecneveHne PyHKUMOHANBHOCTU CUCTEMbI, HECMOTPS HA BHYTPEHHUN OTKA3.

OnucaHue: nornyeckasl apxuTekTypa cMcTemMbl 4omkHa ObiTb TAKOW, YTODLI €€ MOXHO BbINO 0TOOPAa3nTb B NOAMHO-
XXECTBEe AOCTYIMNHbIX PecypcoB cuctembl. Jlormveckasa apxutektypa aomnmkHa bbiTb cnocobHa K obHapyXeHuo oTKka3sa B
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dbunanyeckom pecypce v ganbHenwemy NOBTOPHOMY NpeobpasoBaHUIO NOTMYECKON apXUTEKTYPbl B OrPaHUYEHHbIE pe-
CYpCbl, OCTaloWmMecss PYHKUNOHMPYIOWMUMN. HecmoTpsa HaA TO, YTO AAaHHBIN METO4 B OCHOBHOM TPaaULMOHHO OrpaHuYeH
TOIBbKO BOCCTAHOBMNEHMEM OTKA3ABLWIMX MOAYIIEN annapaTHbIX CPEACTB, OH NPUMEHUM TaKXe K OmMbkam B NPOrpamMmmMHbIX
cpeacTBax npu HanuM4um JoCTaToOuvHOU «U3DbITOMHOCTU BPEMEHM MPOoroHa» Ans NOBTOPHOro BbIMONHEHUS NPOrpamMmbl
NN NPU HaANMYMnU OOCTATOYHbIX U3ObITOYHBIX JaHHbIX, KOTOpble obecnevyar He3HAYUTENBbHOE BIUSAHUE OTAENBHOMY W
N30NMNPOBAHHOMY OTKa3y.

[laHHbIM MeTOoa OOIMKEH paccMaTpuUBaTbLCS HA NEPBOM 3Tane NnpoeKTMpPOBaAHUA CUCTEMBI.

INuTepartypa:

Critical Issues In the Design of Reconfigurable Control Computer, H. Schmid, J. Lam, R. Naro and K. Weir, FTCS
14 June 1984, IEEE, 1984.

Assigning Processes to Processors: A Fault-tolerant Approach. G. Kar and C N. Nikolaou, Watson Research
Centre, Yorktown, June 1984.

C.4 UHCTpYyMEHTbI pa3padboTKM U A3bIKMN NPOrpaMmmMnpoBaHuns

C.4.1 Ctporo TINM3npoBaHHbIE A3bIKKU NPOrpaMmmMmmMpoBaHnA

[TpwnmeyaHwune— Ccbinka HA gaHHbIN meToa/cpeacteo npuBegeHa B MOK 61508-3 (tabnuua A.3).

Llenb: cHUxXeHne BEPOATHOCTU OWMOOK NyTEM UCMNONBb30BAHUA $13blKa, KOTOPbLIW KOMMNUMATOPOM obecnevmBaeTr
BbICOKNIN YPOBEHb MPOBEPKM.

OnucaHune: ecnu CKOMMUNMPOBAaH CTPOro TUNN3UPOBAHHbLIN A3bIK NPOrpaMmMmMpoOBaHus, TO NPOBOAUTCH MHOIO Npo-
BEPOK MO UCMONIb30BAHNIO TUMNOB MNEPEMEHHbIX, HAaNpuUMep B BbI3OBaxX npoueayp v 4octyne K BHEWHUM gaHHbIM. KomMnun-
naumMss MOXeT okaszaTtbcs 6e3ycnewHon, n byaeT BblgaHo coobuweHne o6 owmnbke npun NwbOM MCNONb30BAHUU TUMA
NnepemMeHHbIX, KOTOpPOE HE COOTBETCTBYET 3apaHee yCTaHOBIIEHHbIM MNpaBunam.

[ToaobHblE A3bIKM ODOLIMHO NO3BONSAKT ONpPeaensTb YCTAaHOBIEHHbLIE MONb30OBATENEM TUMbI A4AHHLIX HA OCHOBE
TUNOB JaHHbIX 6HA30BOro si3blka (HaNpuUMep Uenoe 4Yncno, peanbHoe Yncno). 3atem 37K TUMbl MOryT ObITb NCMOSNIb30OBAHb!
TaK Xe, Kak u 6a3oBbIv TUN. BBOAATCA cTporne npoBepKu, YTobbl rapaHTUpoOBaTh UCNONb30BaHWE NPAaBUIIbHOIO TUNAa. JTU
NPOBEPKN MPOBOAATCH ANA BCEW MPOorpaMmmbl, 4aXKe €Cnn OHa NOCTPOEeHa U3 OTAENbHbLIX CKOMMUIIUPOBAHHLIX MOAYIEN.
[1aHHbIE NPOBEPKN rAPAHTUPYIOT TAIKKE, YTO HUCMO N TUM apryMeHTOB KOHKPETHOW Nnpoueaypbl COOTBETCTBYIOT HACITY U TUNY
aprymeHTOB B €€ Bbl30Be, Ja)Xe eClN K HeEW obpawatoTcs U3 OTAENbHO CKOMMUITUPOBAHHbLIX MPOrPaMmmMHbIX MOOYIEN.

CTporo tTMNM3npoBaHHblE A3bIKM OBbIMHO ODecne4vYnBaloT APYyrne acrnekrtbl NPOBEPEHHON HA NPAKTUKE TEXHUKE
NporpamMmmHoOro obecneveHusl, HaNpPUMep, NErko aHanmanpyemble CTpykTypbl ynpasnenus (if... then... else..., do... while
N T. MN.), KOTOPbIE NPUBOOAT K YETKO CTPYKTYPUPOBAHHBLIM NpOrpamMmmanm.

TUNUYHBIMKU MPUMEPAMKN CTPOro TUMM3NPOBAHHbLIX A3bIKOB sABNAOTCH Pascal [21], Ada [23] n Modula 2 [27].

Nutepartypa:

In Search of Effective Diversity: a Six Language Study of Fault-Tolerant Flight Control Software. A. Avizienis, M. R.
Lyu and W. Schutz. 18th Symposium on Fault-Tolerant Computing, Tokyo, Japan, 27—30 June 1988, IEEE Computer
Society Press, 1988, ISBN 0-8186-0867-6.

C.4.2 NoaMHOXeCTBO A3blKa

[TpnmedaHwune— Ccbinka HA gaHHbIN meToa/cpeacteo npusegeHa B MOK 61508-3 (tabnuua A.3).

Llenb: CHMXeHne BEPOATHOCTU BHECEHWUS MPOrpamMMHbIX OWNOOK M NOBbIWEHNE BEPOATHOCTU ODHapYXEHUS1 OC-
TaBLLINXCS OLLNDOK.

Onucanune: sA3blK UccrneayeTca Ans onpeaeneHnst nNporpamMmMHbIX KOHCTPYKUWUW, NOABEPXKEHHbIX owmnbkam nmbo
CNOXHbIX AA aHanu3a, Hanpumep, Npu UCnonb30BaHUM METOAOB CTaTUYeCcKoro aHanmaa. [locne atoro onpegenseTcs
A3bIKOBOE MOAMHOXECTBO, KOTOPOE UCKITIOHAET TakKue KOHCTPYKLUUMN.

Nutepartypa:

Requirements for programming languages Iin safety and security software standard. B. A. Wichmann. Computer
Standards and Interfaces. Vol. 14, pp 433—441, 1992.

Safer C: Developing Software for High-integrity and Safety-critical Systems. L. Hatton, McGraw-Hill, 1994, |[SBN
0-07-707640-0.

C.4.3 CeptndonmunpoBaHHbLIe cpeacTBa

[TpunmedaHwmne— Ccbinka HA gaHHbIN meToa/cpeacteo npueeageHa B MOK 61508-3 (tabnuua A.3).

Llenb: nomouwb pa3spaboTyumky Ha pasnuyHbIX 3Tanax paspaboTku NporpamMmmMHbIX CPeAcTB B UCMONb30BaHUN HEOD-
XOAUMBIX MHCTPYMEHTaNbHbIX CPEeACTB, KOTOPbIE, FAe 3TO BO3MOXHO, AOIMKHbI ObiTb CEPTUMDULMPOBAHBI C TEM, HTODbI
obecneyYnTb KOHKPETHYIO CTEMNEHb YBEPEHHOCTU B KOPPEKTHOCTU PE3YIbTATOB.

Onucanue: ceptndumkaumio MHCTPYMEHTanNbHbIX CPeacTB B 0bLEeM crnyvae aonyckaeTcsi NPoBOAUTb HE3ABUCUMO,
KaK NpaBuno, B HALMOHANbHbIX OpraHax no ceptndunkaumm, Nno HE3aBUCUMOMY HABOPY KpUTEPUEB, HAXOASLLEMYCS ODbIY-
HO B HALUMOHANbHbIX UMW MEXAYHAPOAHbIX cTaHaapTax. B ngeanbHOM cnyvyae MHCTPYMEHTanbHbIE CPEACTBA, NMPUMEHS-
eMble Ha BCEX CTagusix paspadboTku (cneyncukaums, NPOEeKTMpPoOBaHUe, KOgUpoOBaHMUe, TECTUPOBAHUE N OLEHKA COOTBET-
CTBUS), N T€ N3 HUX, KOTOPbIE NCNONb3YIOTCS B YNpaBneHum KoHdburypaumen, AomkHbl bbiTb CEPTUDNLMPOBAHDI.
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B HacTosiwee Bpems perynspHbIM npouegypam ceptmukaumm nogBepratoTcs TONbKO KOMMUNATOPbI (TPAHCMATO-
Pbl); cepTudmnkaunsa NPoBoANTCH HaAUUMOHANbHBLIMW OpraHamMmm nNo ceptudmnkaumm n 3akn4aeTcs B NMPOBEPKE KOMMNUISA-
TOPOB (TPAHCNATOPOB) HA COOTBETCTBME MEXAYHAPOAHLIM CTaHaapTam, Hanpumep, ansa sa3sikoB Ada nnu Pascal.
BaXXHO OTMETUTb, YTO CEPTUPULUNPOBAHHLIE MHCTPYMEHTAalNbHbIE CPEACTBA U CEPTUPNLNPOBAHHbLIE TPAHCIATOPb!
0bObIYHO CEPTUPULUMNPYIOTCH TONBKO HA COOTBETCTBUE CTaHAApTaM Ha COOTBETCTBYIOLWMN A3bIK nnn npouecc. ObbIMHO OHKY
HUKaK HE CEPTUOULUPYIOTCH HA COOTBETCTBME CTaHAapTam no 6e3onacHoCTW.
Nutepartypa:
Pascal Validation Suite. UK Distributor: BS| Quality Assurance, PO Box 375, Milton Keynes, MK14 6LL.
Ada Validation Suite. UK Distributor: National Computing Centre (NCC), Oxford Road, Manchester, England.
C.4.4 NucTpymeHTanbHbIe CPpeacTBa, 3acnyXuBarwwme goBepne Ha OCHOBaAHUM ONbITa UCNONMb30BaHNA

[TpunmedyaHune— Ccbinka HA gaHHbIN meToa/cpeacTeo npusegeHa B MOK 61508-3 (tabnuua A.3).

Llenb: ncknoveHne noboix npobnem, oO6yCcnoBNeHHbIX OWKMBKaMN TPaAHCNATOPA, KOTOPbIE MOIryT NOSIBUTBLCH BO
BpeMsl pa3paboTku, Bepndukaumm 1 kcnnyatauum nporpaMmmHOro nakera.

OnucaHue: TPaHCNATOP UCMNOMb3YETCHA B TEX Clydasix, Korga He O4YeBUAHO HenpasuibHOE WUCMONTHEHUE MHOIMMUX
npeabiayLwmx NPoeKkToB. ECnn OTCYTCTBYET ONbIT 3KCNNyaTauum TPaAHCNATOPOB UM B HUX 0BHapPYXHbI NI0OblE N3BECTHbLIE
cepbesHble OWKNBKN, TO OT TaKUX TPAHCNATOPOB CrneayeT 0TKa3aTbCsl, €CNU TONBbKO HET Kaknx-nnbo Apyrux rapaHTum
KOPPEKTHOW paboTbl TpaHcnsaTopa (cm. C.4.4.1).

CCINY B TPAHCNATOPE BbISIBIEHbI HEDONbLLIWME HEQOCTATKN, TO COOTBETCTBYIOLLME SAA3bIKOBbIE KOHCTPYKUNK (PUKCUPY-
IOTCA U B MPOEKTax, CBA3aHHbIX ¢ 6e30MNacHOCTbIO, HE NMPUMEHSIOTCA.

Opyrum BapmaHToM MCKNOYEeHUs npobnem, obyCnoBNEHHbIX OWNDOKAMN TPaHCMATOPA, SABNSAETCH OrpaHnYeHne
A3blKa 40 ero obWwencnonb3yemMmblX KOHCTPYKLNMA.

Hacrosiwme pekomeHgaumm OCHOBAHbI HA OMbITE NOCTPOEHUSA MHOMMX NpoekToB. [lokasaHo, 4To HegopaboTaHHble
TPAHCNATOPbI CNyXaT CEPbE3HbIM NPensaTcTBUEM B NOBON nporpammHON paspaboTtke. Takne TpaHcnsaATopbl B 06Wem
cniydyae genarT HEBO3MOXHbIM pa3paboTKy NporpaMmmMmHoOro obecrnevenms, CBA3aHHOro ¢ 6€30nNacHoOCTLIO.

B HacToslee BpeMsi HE CYLLEeCTBYET METOAOB NOATBEPXKAEHNA KOPPEKTHOCTU BCErO TpaHCNATOpa Unn oTaenbHbIX
ero yacrem.

C.4.4.1 CpaBHeHMe UCXOOHLIX NPOorpamMmm U NUCMNOJNTHNMbIX KOOOB
lenb: yoeanTtecs B TOM, YTO MHCTPYMEHTBI, UCNONb3yemMmble Ans co3gaHus obpaza PROM, He BHOCAT B HEro HUKa-
KUX OLNOOK.

Onucanue: obpasz PROM obpaTHO npeobpasyeTcsi B COBOKYIMHOCTb «OOBEKTHLIX» MOoAyNen. TN «ODBEKTHbIEY
MOy 0BpaTHO NpeobpasyioTcs B CKOMMNOHOBAHHbIE hansbl A3blKa, KOTOPbIE 3aTeM C NOMOLLLI NOAXOAAWMX METOAOB
CpPaBHUBAKTCH C (PaKTUYECKMMN UCXOOHBbIMU hannamm, UCNonb3yemMmoslMm nepBoHavansHo ansa paspabotkm PROM.

OCHOBHOE€ NMPenMyLLECTBO AAaHHOINO MeToda COCTOUT B TOM, YTO UHCTPYMEHTLI [KOMMUNATOPLI, PeAaKTOPbl CBA3EN
(KOMMNOHOBLUMKN) 1 T. N.], ucrnonb3yemble ansa paspabotkn obpaza PROM, He TpebyloT noaTBepXaeHns COOTBETCTBUSI.
ITUM METOAOM MPOBEPSIOT NPABUIBHOCTL NpeobpazoBaHnUsA NCXOAHOro hanna, UCNonb3ayemMoro anst KOHKPETHOU CUCTE-
Mbl, CBA3aHHOW C 6e30NacHOCTbIO.

INutepartypa:
Demonstrating Equivalence of Source Code and PROM Contents. D. J. Pavey and L. A. Winsborrow. The Computer
Journal Vol. 36, No. 7, 1993.

Formal demonstration of equivalence of source code and PROM contents: an industrial example. D. J. Pavey and
L. A. Winsborrow. Mathematics of Dependable Systems, Ed. C Mitchell and V. Stavridou, Clarendon Press, 1995, ISBN
0-198534-91-4.

Retrospective Formal Verification of Reactor Protection System Software. D. J. Pavey, L. A. Winsborrow, A. R.
Lawrence. Proceedings of the Second Safety Through Quality Conference, 1995, ISBN 1-897851-06-5.

Assuring Correctness In a Safety Critical Software Application. L. A. Winsborrow and D. J. Pavey. High Integrity
Systems, Vol. 1, No. 5, pp 453—459, 1996.

C.4.5 bnonnoteka npoBepeHHbIX/BepnpmumpoBaHHbIX MOAYIEN N KOMMOHEHTOB

[TpunmedyaHune— Ccbinka HA gaHHbIN meToa/cpeacTeo npusegeHa B MOK 61508-3 (tabnuua A.3).

Llenb: ncknoveHne HeobxoanmocTn Ype3MepHbIX NOBTOPHbIX MPOBEPOK UMKN NMepenpoekTMpoOBaHUA KOMMOHEHTOB
nporpaMmmMmHoro obecnevyeHuss M annapaTHbIX CPEacTB NPU KaXXAOM HOBOM MPUMEHEHUU. Kpome TOoro, coaencTBOBUE
CO34aHUIO MNPOEKTOB, KOTOPbIE HE DblnNn hopmMarnbHO UMK CTPOro NPOBEPEHbI, HO OTHOCUTENBHO KOTOPbIX MMEETCH 3HAYUN-
TenbHas NPeabICToOpus 3Kcnnyarauunn,

OnncaHue: XopoLwo CrnpoeKTUPOBaHHbIE U CTPYKTYpUpoBaHHble PES cTpoAaTca N3 MHOXeCTBA KOMMOHEHTOB U MO-

ayneun annapaTtHbIX N NPOorpamMmMHbIX CPeAcTB, KOTOPbIE YETKO pasnmnyaloTca N KOTOpble B3aMMOAENCTBYIOT APYr C APYrom
CTpOro cneunuumnpoBaHHbIM Criocobom.
Pasnnyible PES, co3ganHble ansa pasnuyHbiX NPUMEHEHUW, MOTIYT coaepXaTb BOnbLlIOe YMCNO OAUHAKOBbLIX UMK
O4YEHb CXOXUX Mexay cobon nporpamMmHbIX Moaynen nnu KoMnoHeHToB. Co3gaHne bBnbnnoTtekn tTaknmx obLenpumMeHun-
MbIX MPOrPaMmMHbIX MOAYNEN NO3BONSAET UCMONb30BAaTh DONbLUYIO YACTb PECYPCOB, HEOBXOAUMBIX AN NOATBEPKAEHUS
COOTBETCTBUSA MPOEKTA, Cpa3y A1 HECKOITbKUX NMPUMEHEHUN,
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Kpome TOro, ncnonb3oBaHue nogobHbIX NporpaMmmMmHbIX Moaynen ansd MHOrMX NpUMEHEeHUN AaeT NPakTUYeCcKoe
NOATBEPXAEHNE NX YCMELLHOWN 3KCnsyartauun. 310 NPakTU4eckoe noaTBepXXaeHvne yBenmumBaeT QOBEPUE MNoSib3oBaTe-
Nen K nporpaMmmHbIM MOAYNAM.

OOvH U3 NogxoaoB, B COOTBETCTBUM C KOTOPbLIM NPOrpaMMHOMY MOAYMIO MOXHO AOBEPATL NPU €ro npakTm4yeckom
ncnonb3oBaHnn, onuncad B C.2.10.

Nutepartypa:

Software Reuse and Reverse Engineering in Practice. P. A. V. Hall (ed.), Chapman & Hall, 1992, ISBN
0-412-39980-6.

DIN V VDE 0801 A1 : Grundsatze fur Rechner in Systemen mit Sicherheitsaufgaben (Principles for Computers In
Safety-Related Systems). Anderung 1 zu DIN V VDE 0801/01.90. Beuth-Verlag, Berlin, 1994.
C.4.6 Bbibop cOOTBETCTBYIOLWErO A3bIKa NPOrpaMmmMmmMpoBaHns

[TpunmedaHwmne— Ccbinka HA gaHHbIn meToa/cpeacteo npueegeHa B MOK 61508-3 (tabnuua A.3).

Llenb: obecneveHne B MakCMManbHOW CTeneHn TpeboBaHUM HACTOALWLEro ctaHgapTa Ans cneumanbHOro 3awmila-
IOLLLENO NPOrpamMmMuUpoOBaHNS, CTPOron TUNU3aunmn, CTPYKTYPHOrO NporpaMmmmnpoBaHus 1, BO3MOXHO, CyXaeHnW. Bbibpan-
HbIN A3bIK NMPOrPaMMMUPOBaAHUA JOIMKEH 0DecnevnTb Nerko BepnnumpyemMmbin Koa U NpoCcTbie npoueaypbl pa3paboTkuy,
BEpUPUKALMMN N 3KCnyaTauum nporpamm.

OnucaHue: A3blK NPorpaMMMpoOBaHnsA AOMKEH ObiTb MOMHOCTBIO U OAHO3HAYHO onpefeneH. HA3blK JomKeH ObiTh
OPUEHTUPOBAH HAa NONb30OBaTENS UNK Npobrnemy, a He Ha npoueccop nnu nnatdopmy. LLMpoko ncnonb3yemblie A3bIKK
NporpamMMuUpoOBaHuUSa UMM X NOAMHOXECTBA AOIMKHbI ObITb NPeanoYTUTENbHEE A3LIKOB CreuuanbHOro npumeHeHus [4],
[11].

A3blKM NporpaMmMMpoOBaHns TakkKe JOMKHbl obecneyvmBaTh:

- BNOKOBYIO CTPYKTYPY OpraHmsaunm nporpamm;

- MPOBEPKY BPEMEHN TPAHCNAUNM,

- neYaTtb BPEMEHU MPOroHa 1 NPOBEPKY OrpaHNYeHnss maccumBa.

A3bIK NporpaMMnpoBaHns OOJKEH BKMOYaTh B cebsi:

- NCNOJIb30BAHME HEDOMbLINX N yNpaBnNsieMbIX NPOrpaMMHbIX MOAYNEN;

- OrpaHunveHmne gocTtyna K gaHHbIM B KOHKPETHbLIX MPOorpamMmmMHbIX MOOYIISX;

- onpeaerneHne nogananasoHoB MNepemMeHHbIX;

- nobble gpyrne Tunbl KOHCTPYKUWUK, OrpaHnvnBalowme owmnbdKu.

Ecnn onepauun no 6e3o0nacHOCTU CUCTEMbI 3aBUCAT OT OrpaHUYeHUn peanbHOro BPpEMEHU, TO A3blK MPOrpaMmm-
poBaHUA AoImKeH obecrneyvmBaTh TakKe 06paboTKy NCKNIOYNTENBHLIX COCTOAHUNA UK NPEPbIBAHUN.

KenatenbHo, 4TObbI A3bIK NPOrpaMmmmpoBaHus obecne4vmnBancs COOTBETCTBYIOWMM TPAHCNATOPOM, NOAXOASLLMN-
MU BUbnNMoTekamu ¢ 3apaHee co3gaHHbIMU NPOrpaMMHbIMKU MOAYIAMU, OTNAAYNKOM U MHCTPYMEHTAMM KaK AnNs yrnpas-
NeHunsl, Tak u Ans paspaboTku.

B HacTosiwee Bpems euwe He SICHO, ByayT N OO BbEKTHO-OPUEHTUPOBAHHbLIE SA3bIKM MPOrpamMmMmnpoOBaHUSA MPeanoy-
TUTENBbHEE APYIMX ODLWENPUHATLIX SA3bIKOB.

K cBOMCTBaM, KOTOPbIE YCNOXHAKT BEPUdOUKALNIO U NO3TOMY AOMXKHbI ObITh UCKITKOYEHbI, OTHOCATCS:

- Be3ycnoBHble NMepexoabl (3a UCKIIOYEHMEM BbI3OBOB NOANPOrpamMmm);

- pekypcuu;

- yKasaTtenu, AMHaMn4ecku pacnpegensiemble obnactm namsatv unum nodslie TUNbl AUHAMUYECKUX NEPEMEHHbIX
NN ODBEKTOB;

- 06paboTKa NpepbIBAHUN HA YPOBHE UCXOAHOIO KOAA;

- MHOXXECTBO BXO40OB UMK BbIXOAOB B UMKNax, brnokax nnu nognporpammax;

- HUUMAanu3auusa unun geknapauusi HESIBHbIX NePeMEHHbIX;

- BAPUAHTHbIE 3arnvucu N 3KBUBANEHTHOCTb;

- mapameTpbl Nnpoueaypesbl.

A3bIKM NMporpamMmMmnpoBaHuAa HU3KOIO YPOBHSA, B HACTHOCTU accembnepbl, 0bnagaroT HegocTaTkamMmu, CBA3AHHbIMU C
NX XXECTKOW OpuUeHTauuen Ha npoueccop MalluHbl UMK Ha onpeaeneHHyo nnatgopmy.

KenatenbHbIM CBOUCTBOM $13blKa NPOrpamMmmMmMpoOBaHNSA SIBMNSAETCH TO, UTO €ro NpoekTupoBaHUE N NCNOoNb30OBaHUE
OOIMKHO NMPUBOAUTL K CO34aHUIO MporpamMm, BbIMONMHEHMWE KOTOPLIX npegckasyemo. Ecnm ncnonbayeTtcsa nogxoasiwmm
KOHKPETHbIN A3bIK MPOrpaMMUpoOBaHus, TO B HEM OOJMKHO CyLWEeCTBOBATb MOAMHOXECTBO, KOTOPOE rapaHTUpyeT, 4To
BbINONHEHWE NPOrpamMmmbl NPeAcKazyemo. 3T0 NOAMHOXECTBO HE MOXET ObITh (B 0DLWEM Criydae) cTaTu4eckn onpeaene-
HO, HECMOTPSA Ha TO, YTO MHOIME CTaTUYECKME OrpaHnYeHust NoMorarT rapaHTMpoBaTh Npeackasyemoe BbINOJIHEHME.
OB6bI4HO 3TO MOXET NoTpedboBaTh AEMOHCTPALMN TOro, YTO MHAEKCHI MACCUBA HAXOAATCS B YCTAHOBMNEHHLIX Npegenax u
YTO YNCIIOBOE NEPENONIHEHNE HE MOXET BO3HUKHYTb, U T. 1.

PeKoOMeHJAaUuMN Mo KOHKPETHbIM fA3blkam nporpammupoBanus [21], [23], [25] — [28], [30] — [32] npuBeaeHbl B
Tabnvue C.1.
INutepartypa:

Dependability of Critical Computer Systems 1. F. J. Redmill, Elsevier Applied Science, 1988, ISBN 1-85166-203-0.
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Tadbnwunya C.1 — PekomeHgauuum rno KOHKPETHbIM S3blKam MporpaMmmMmupoBaHUS

FA3bIK MPOrpamMmMMpPOBaHUS SIL1 SIL2 SIL3 SIL4

1 ADA HR HR R R

2 ADA ¢ noaOMHOXEeCTBOM HR HR HR HR

3 MODULA-2 HR HR R R

4 MODULA- ¢ noaMHOXECTBOM HR HR HR HR

5 PASCAL HR HR R R

6 PASCAL ¢ noaMHOXEeCTBOM HR HR HR HR

7/ FORTRAN 77 R R R R

8 FORTRAN 77 ¢ nogMHOXECTBOM HR HR HR HR

9C R — NR NR

10 HAsbik C ¢ NOAMHOXECTBOM MU CTAHOAPTOM KOOUPO- HR HR HR HR
BaHWS, @ TaKKe UCMONb30BaHNE NHCTPYMEHTOB CTaTU4eC-
KOro aHanmaa

11 PL/M R — NR NR

12 PL/M ¢ nogmHOXeCcTBOM U CTAHAAPTOM KOAUPOBA- HR R R R
HUS

13 Accembnep R R — —

14 Accembnep ¢ NOAMHOXECTBOM W CTaHOAPTOM KO- R R R R
OVPOBaHNS

15 MHorocTtyneH4aTble gnarpammel R R R R

16 MHorocTyneH4yatas guarpamma ¢ onpegeneHHbIM HR HR HR HR
NOAMHOXECTBOM AA3blKa

17 Ouarpamma pyHKUNOHANbHbLIX BIOKOB R R R R

18 Nuarpamma OyHKUMOHANbHLIX BMOKOB C onpeae- HR HR HR HR
NEeHHbIM NOAMHOXECTBOM $13blKa

19 CTPYKTYPUPOBAHHBLIN TEKCT R R R R

20 CTPYKTYpUPOBAHHbBIN TEKCT C ONpeaesieHHbIM noa- HR HR HR HR
MHOXECTBOM $3blKa

21 [locnepgoBaTtenbHas PyHKUMOHANbHaA gunarpamma R R R R

22 [locnegoBartenbHasa OyHKUMOHaNbHasSA guarpamma HR HR HR HR
C onpegesrieHHbIM NOAMHOXECTBOM $13bIKa

23 Cnucok KomaHa R — NR NR

24 Cnncok KomaHg ¢ onpeaeneHHbIM NOAMHOXECTBOM HR R R R
A3bIKA

[TpumevaHuns

1 MosicHenuns Kk pekomeHgaumsam R, HR cm. B M3K 61508-3 (npunoxxenune A).

2 CuctemHoe nporpaMmmMmHoe obecnedveHne BKOYaeT B ¢cebS onepaynoHHyo CUCTEMY, APanBeEPbI, BCTPOEHHbIE
dDYHKUMN N NPOrpaMmMHbIe MOAYIN, SIBMIAIOWMECH HYaCTblo CUCTEMBI. [1porpamMmmHble cpegctea 0bbIMHO 0BecnevmnBaloT-
cA cucTeMon Be30nacHOCTU Npu noctaBke. [NogMHOXECTBO f3blka cneayeTt Bbibupatb O4YeHb BHUMATENBHO C TEM,
YTOObI UCKMIOYNTL CINOXHbIE CTPYKTYPbI, KOTOPbIE MOryT obpasoBaTbCsl B pe3ynbrarte ownbok peanusaunn. Cneagyert
NPOBOANTL NPOBEPKU Ans TOro, Ytobbl y6eanTbcs B NPaBUIIbHOM UCMONb30BaAHUM NOAMHOXECTBA S13blKa MPOrpaMmmm-
POBaHUA.

3 lNpuknagHas nporpamma npeacraBnaer cobon nporpammy, paspaboTaHHyo ANns KOHKPEeTHOro 6e3onacHoro
NpUMeHeHnsa. Bo MHOMMX cnyvasax takasi nporpamma paspabartbiBaeTcs KOHEYHbIM Nonb3oBaTtenem nubo nogpsagun-
KOM, OPUEHTUPOBAHHBIM Ha pa3paboTKy NpukKnagHbiX nporpamm. B 1ex cny4asax, korga psag s13blKOB MporpaMmmmnpoBa-

50




[OCT P M3K 61508-7—2007

OkonyaHue mabnuust C.1

HUS NOAAEPXKMBAIOT OAHU U TE Xe pekoMmeHaauumn, paspaboTymnky crneayeT Bobibpatb TOT, KOTOPbIN NOBCEMECTHO UC-
NONb3yeTCcs NepcoHanomMm B KOHKPETHOW MPOMBbILWINEHHOCTU UK oTpacnn. [1oaMHOXECTBO A3biKa NporpaMmMnpoOBaHNS
crieayet BbIbupaTbh ¢ 0COObIM BHUMAHUEM, YTODbLI NCKMIOYUTL CIOXHbIE CTPYKTYPbI, KOTOPbIE MOTYyT NPUBECTU K OLLND-
KaMm peanusauumn.

4 Ecnun KOHKPETHBLIN A3bIK NPOrpaMmMmnpoBaHnA He NpeacTaBneH B HACTOSAWEW Tabnuue, TO 3TO He 03HAYaeT, 4YTo
OH NCKNIOYEH. OTOT KOHKPETHbLIW A3blK NPOrpaMmMmMpoOBaHUs AOIMKEH COOTBETCTBOBATb TPEeDOBaAHUAM HACTOSILLEro CTaH-
napra.

5 O nyHkTax 15 — 24 cm. MOK 61131-3.

C.5 Bepndmkaumna n moandpmkaums
C.5.1 BepodaTHOCTHOE TeCTUpOBaHWe

[TpumedyaHnune— Ccbinka Ha gaHHbIM meToa/cpeacteo npuBegeHa B MOK 61508-3 (tabnuubl A.5, A.7 n A.9).

Llenb: nonyveHne Konn4ecTBEHHbIX nokasaTenen HageXXHOCTU nccnegyemon nporpamMmebl.

OnucaHne:. KONMYECTBEHHbIE NOKAa3aTenn MOryT BbiTb MONyYEHbl C YY4ETOM OTHOCUTENBHBLIX YPOBHEN O0OBEPUS U
3HAYMMOCTUN N QONMXHbI UMETb Creayrwmn BUA;

- BEPOSAATHOCTb OWKMOKM NPU 3anpoce;

- BEPOATHOCTb OWMOKN B TEYeHUE ONpeaerneHHoro nepnoga BPEMeEHW;

- BEPOSATHOCTb NOCNEeACTBUN OLINBKN.,

3 aTuX nokasaTtenen MmoryTt ObiTb MONyYEHbl Apyrue nokasartenu, Hanpumep:

- BEPOATHOCTb H6e3owmnboyHon paboTsi;

- BEPOATHOCTb XXUBYYECTW,;

- OOCTYMNHOCTb;

- MTBF nnn vyacTtota 0TKa3oB;

- BEPOATHOCTb H6E30MacHOr0 UCMONHEHUS.

BeposaATHOCTHbIE COODpaXkeHns1 OCHOBLIBAKOTCA NMOO Ha CTATUCTUYECKUX UCTIbITAHUAX, NTMDO HA ONbITE 3KCNnyaTa-
umn. OBbIMHO YNCNO TECTOBLIX NPUMEPOB UMK HABNIAAEMbIX NPAKTUYECKUX NPUMEPOB OYEHb BENMNKO. OBbIMHO TECTUPO-
BaHWE B pPeEXMME 3anpoCcoOB 3aHMMAET 3HAYUTENbHO MEHbLLUE BPEMEHU, YEM B HEMPEPLIBHOM pexnme paboTbl.

Ona hopmmpoBaHnsa BXOAHbIX JAHHbLIX TECTUPOBAHUS N yNPaBieHUs BbIXOAHbIMW AAHHBIMU TECTUPOBAHUA OObIY-
HO UCMNONb3YIOTCA MHCTPYMEHTbI aBTOMATUYECKOro TeCTUPOBaHUA. KPyMnHble TECTLI MPOroHSITCA Ha BONbLUINX LEHTPASb-
HbIX KOMNbIOTEPAX C UMUTALMEN COOTBETCTBYIOWEN Nnepudepnn. TecTupyemMmble AaHHbIe BbIOUPAKOTCA C YHYETOM KaK CUC-
TEMATUYECKUX, TaK U Cny4YanHblX oWKMBOK annapaTtHbiX cpeacTs. Hanpumep, obuwee ynpaBneHne TeCTUPOBAHUEM rapaH-
TUPYET NPOOUNb TECTUPYEMbBIX AAHHbLIX, TOr4a Kak CryYanHbi BbIDOP TECTUPYEMBbIX AAaHHbIX MOXET yNpaBnATh OTAEb-
HbIMW TECTOBbLIMWU NMpumepammn bonee AeTanbHO.

Kak ykasaHo Bbille, HOMBUAYalnbHbIE CpeacTBa AJ1 TECTUPOBAHUS, BbINONHEHNE TECTUPOBAHUA N YNpPaBliEHNE
TECTUPOBAHNEM OMPEaEnsaAnTCa geTann3npoBaHHbIMU LENAMU TeCTUpoBaHuA. pyrve BaxHble yCnoBus 3a4alTcs Ma-
TEMATUYECKUMM NPEANOChINTIKAMU, KOTOPbIE AOMMKHbI ObiTb CODNIOAEHbI, €CNMN OLUEHKA TECTUPOBAHUSA YOOBINETBOPSET
3a4aHHbIM Lensam TECTUPOBAHUAL.

V13 onbiTa 3kcnnyataumm takke MoryT 6biTb NONyYeHbl BEPOATHOCTHLIE NPEACTABNEHUS NOBEAEHUSA NIOOOro TeCcTu-
pyemoro obbekra. Ecnu cobngaloTcss 0aMHaKOBbLIE YCIOBUSI, TO K OUEHKaM Pe3yrbTaTOB TECTUPOBAHUA MOXET ObITb
NPUMEHEH OAVWHAKOBLIM MAaTeEMaTUYECKUN annapar.

Micnonb3ysa 3t MeTogbl, 4OCTATOYHO CNOXHO NMPOAEMOHCTPUPOBATL Ha MNPaKTUKE CBEPXBLICOKNE YPOBHU HAOEX-
HOCTWI.

Nutepartypa:

Software Testinga via Environmental Simulation (CONTESSE Report). Available until December 1998 from: Ray
Browne, CI ID, DTI, 151 Buckingham Palace Road, London, SW1W 955, UK, 1994,

Validation of ultra high dependability for software based systems. B. Littlewood and L Strigini. Comm. ACM
36 (11), 69—80, 1993.

Handbook of Software Reliability Engineering. M. R. Lyu (ed.). IEEE Computer Society Press, McGraw-Hill, 1995,
ISBN 0-07-039400-8.

C.5.2 Pernctpaunsa v aHanms gaHHbIX

[TpumedaHune— Ccbinka HA gaHHbIN meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuubl A.5 n A.8).

Llenb: AOKyMeHTUpoOBaHNE BCEX JAHHbIX, PEWEHUN N PA3yMHOro 0DOCHOBAHUA NPOrPamMMHbIX NPOEKTOB C LENbIO
obecneveHnsi Bepndukaumm, NoATBEPXKAEHUS COOTBETCTBUA, OLUEHKN U 3KCNyaTauun.

OnucaHune: B npouecce BCEro npoekTnpoBanusa paspabartoiBaetca nogpodHas AOKYMEHTAUUSA, B KOTOPYIO BXOOAT:

- TECTUPOBAHUE, BbLINOMHAEMOE HA KaXAOM MPOrpaMmmMHOM MOAYIE;

- peweHns n nx pasymMmHble 0O0CHOBaHWS,;

- NpoBbnNemMbl U NX peLLeHns.
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B npouecce v no 3aBepLueHnn NPOeKTa 3Ta AOKYMEHTaUUA MOXeT ObiTb NpoaHanu3anpoBaHa Ha HanMune LLnpPOoKo-
ro Habopa nHdopmMmaumn. B yacTHOCTK, Takasa MHMOpMaLMA, NCMONb30OBaBLLAACH B KayecTBe 0D0CHOBaHUA NpU MPUHS-

TUN KOHKPETHbLIX PEEHN B npouecce paspaboTKu NMpoeKkTa U o4YeHb BaXHas ans obcnyXmBaHUA BblHUCIUTESbHbIX
CUCTEM, HE BCErga M3BeCcTHa MHXEHepaMm Mno IKcrnnyatauun.,
INutepartypa:

Dependability of Critical Computer Systems 2. F. J. Redmill, Elsevier Applied Science, 1989, ISBN 1-85166-381-9.
C.5.3 TectnpoBaHme nHtepdenca

[TpunmedyaHwmne— Ccbinka HA gaHHbIn meToa/cpeacTeo npueegeHa B MOK 61508-3 (tabnuua A.5).

Llenb: obHapyxeHne owmnbok B nHTEpdencax nognporpamMmm.

OnncaHue: BO3MOXHbl HECKOIBbKO ypOBHEﬁ Aaerarimdaumnt Ui noJiHOTbl TECTUPOBaAHWUA. K Hanbonee BaXXHbIM VPOB-
HAM OTHOCUTCH TEeCTUpOBaHUE.

- BCEX UHTEPMENCHBLIX NEPEMEHHbBIX C UX NMpeaenbHbIMU 3HAYEHUAMM;

- BCEX OTAENbHbIX MHTEPMENCHBLIX NEPEMEHHbBIX C UX NpeAenbHbIMWU 3HAYEHUSIMU C APYIMMU UHTEPMENCHbBIMY
NepeMeHHbIMU € MX HOPMalibHbIMW 3HAYEHUSAMM;

- BCEX 3HAYEHUN NpeaMeTHON 00NnacTu Kaxaon MHTEPMENCHON NEPEMEHHON C APYIMMU MHTEPLENCHBIMU Nepe-
MEHHbLIMW C UX HOPMalbHbIMW 3HAYEHUSAMMU;

- BCEX 3HAYEHUWN BCEX MEPEMEHHBIX B Pa3HbIX KOMOMHAUMAX (BO3MOXHO TONBbKO AN HEDONbLWNX MHTEPKENCOB);

- NPV cneunuuUnpoOBaHHbIX YCIOBUSAX TECTUPOBAHUA, YMECTHbLIX ONA KaXA0oro BbI30BA Ka)4ow nognporpamMmmeobl.

DTN TECTUPOBAHUA OCOBEHHO BaXHbl, €CNN MHTEPIENCHI HE UMEIOT BO3MOXHOCTH 0BHapyXMBaTb HEMNPABUIbHbIE

3HAYEHUS NapamMeTpPoB. Takue TECTUPOBAHUS TakkKe BaXXHbl NPW reHepauum HOBbIX KOHDUIypaumMn paHee CyLeCTBOBAB-
LWKX NogNporpamm.

C.5.4 AHanN3 rpaHNYHbIX 3HAYeHUW

Tpunmedanune— Ccbinka Ha gaHHbIN meToa/cpeacTeo npueegeHa B MOK 61508-3 (tabnuvubl B.2, B.3 n B.8).
lenb: obHapyxXeHne nporpaMmmMmHbIX OWKNBOK Npu NpeaenbHbiX U NPaHUYHbIX 3HAYEHUSX NapamMeTPoB.
Onucanue: npeaMmeTHasa BXxogHast obnacTtb nporpaMmmbl pasgensieTcsi Ha MHOXKECTBO BXOAHbIX KITACCOB B COOTBET-
CTBUMN C OTHOLWEHUSAMM 3KBMBANEHTHOCTU (cMm. C.5.7). TecTpoBaHne AOIMKHO OXBaTbIBATb MPaHULbl U 3KCTPEMArbHbIE
3Ha4YeHus1 knaccos. [laHHOEe TecTupoBaHME MPOBEPSET COBMageHue rpaHnubl NpeaMeTHOW BXOAHOW obnactn B Cneuu-
duvkaumm ¢ rpaHmyammn, yCTaHOBIEHHbIMU Nporpammon. Vcnonb3oBaHmne HyneBoro 3Ha4YeHus Kak B HeNnocpegCcTBEHHbIX,

TakK N B KOCBEHHbIX NMPeodpasoBaHmsIX HacTo NpmBoauT K owmndkam. Ocoboro BHUMaHUs TpebyloT:
- HyNeBoOW AennTernb;

- 3Haku npobena ASCII;

- MYCTOW CTEK NN 3NEMEHT CMNUCKA;
- 3anonHeHHass maTpuua;

- BBOJ HyNeBOn Tabnuubl.

OBbbIYHO rpaHnLbl BXOAHBIX 3HAYEHMWN HANPSIMYK0 COOTHOCSTCS C rpaHnLaMmn BbIXOAHbIX 3HAYeHUN. [nsa yCTaHOB-
NEHNA BbIXOAHbIX MapamMmeTpoB B UX MPeaernbHble 3HAYEeHUSA HEODXO0AMMO 3anucbiBaTb crneumanbHble TECTOBbIE MPUME-
pbl. CrneayeTt Takke No BO3MOXHOCTU PacCMOTPETb cneundukaumio Takoro TeCTOBOro Npumepa, KOTopbin nobyxaaeT
BbIXOQHOE 3HA4YeHMe MPEBLICUTb YCTAHOBMNEHHbIE cCrneunpukaunen rpaHnyHbie 3HAYEHUSI.

—CINW BbIXOAHbIE 3HAYEHUA ABMSAIOTCA MOCNegoBaTeNbHOCTbIO AAHHbIX, HANpumep Tabnuua, To 0codboe BHUMaHUE

crnenyet yaenutb NEPBOMY M NOCNeAHEMY 3MeMEHTaM, a TakkKke Cnuckam, cogepxawum nmbdo HM oaHoro, NMdo OauH,
nnbo aBa anemenTa [19].

INutepartypa:

The Art of Software Testing. G. Myers, Wiley & Sons, New York, 1979.
C.5.5 [NpeanonoxeHune oLLNOOK

[TpwnmeyaHwmne— Ccbinka HA gaHHbin metoa/cpeacteo npueeaeHa B MOK 61508-3 (tabnuubl B.2 n B.8).

Llenb: ucknioyenmne owmnbkm nporpamMmmMmpoBaHUS.

OnucaHue: onbIT TECTUPOBAHUS N UHTYULIUS B COYETAHUM CO CBEAEHUSMU U 3aNHTEPECOBAHHOCTBIO OTHOCUTENBHO
TECTUPYEMON CUCTEMbI MOTYT A0BaBUTb HEKOTOPbIE HEKNACCUMULUMPOBAHHbIE TECTOBLIE NMPUMeEpbl K HAbopy 3a4aHHbIX
TECTOBbIX NMPUMEPOB.

CneynanbHble 3HA4YEeHU UK KOMOMHAUMKN 3HAYEHUI MOTYT ObITb NOoABEPXKEeHbI owmnbkam. HekoTopble Bbi3biBalO-
LINEe MHTEpPEC TECTOBbIE NPUMEPBLI MOTYT ObiTb NOMNYY€EHbI N3 aHANM3a KOHTPOJIbHbIX CNNMCKOB. CrieiyeT Takke paccMoT-

PETb, ABMAETCH NN CUCTEMA AOCTATOYHO YCTOMYMBOW. Hanpumep, crnegyeTt nu HaXXuMmaTb KNaBulK Ha nepegHen naHenm
CIIMLLKOM ObICTPO UMN CNULLIKOM 4YacTo. YTo npon3onaeT, ecnu ABe KnaBuLLM HaXaTb OQHOBPEMEHHO.
Nutepartypa:

The Art of Software Testing. G. Myers, Wiley & Sons, New York, 1979.
C.5.6 BBegeHwne olLINOOK

[TpnmeyaHune— Ccbika HA gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.2).

Llenb: nogTBEep)XaeHne agekBatHOCTU Habopa TeCTOBbIX NPUMEPOB.
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OnucaHne: HEKOTOPbIE U3BECTHbIE TUMbI OLLMOOK BBOAATCA (MOACEMBAIOTCA) B NPOrpamMmy, U nporpamMmma BbIMOJI-
HAETCH C TECTOBbIMU NPUMEPAMU B PEXUME TECTUPOBAHUS. [1pn 0DHAPYXEeHUN TONBbKO HEKOTOPbLIX NOACEAHHbIX OLLNOOK
TECTOBbIN MPUMEpP CTAaHOBUTCH HeagekBaTHbIM. OTHOLWEHWE 4ncna HangeHHbIX MOACEsIHHbIX OWMDOK K oOWwemMy 4ucny
NOACESIHHBIX OWMOOK OUEHMBAETCS KaK OTHOWEHUE 4Yncna HaWgEHHbIX peanbHbIX OWNDOOK K obwemy Yncny peanbHbIX

owmnboK. ITO AaeT BOIMOXHOCTb OUEHWNTb YNCITO OCTATOYHbIX ownboK U, TeéM CaMbliM, OCTAIIbHYIO p860Ty Mo TeCTUpoBa-
HUIHO.

HangeHHble noacesaHHble OWNDOKKY HangeHHbie peanbHble OWNDOKY

ObLwee Yncrno noacesaHHbIX oWnbOOK Obuee Yncno peanbHbiX OWNDOK

ObHapyxeHne BCcex NoAcessHHbIX OWNMDOK MOXET yKasbiBaTb NMOO HA afeKBATHOCTb TECTOBOIO npumepa, nnbo Ha
TO, YTO NOACESAHHbIE OWNOKM BbINO CNUWKOM Nerko HanTu. OrpaHnyYeHns MM JaHHOIoO MeToa SABMSAKTCA: MOPSAOK NONy-

YeHuss NoObIX MONE3HbIX Pe3ynbTaToB, TUMblI OWKNOOK. Takke Heobxoaumo, YTOObl NO3NLMK NOACEUBAHUA OTPaXKanu
cTaTUCTUYECcKoe pacrnpegeneHne peanbHbiX OLKOOK.

Nutepartypa:

Software Fault Injection, J. M. Voas n G. McGraw, Wiley 1998.
C.5.7 PazpeneHne BXOAHbIX AaHHbIX Ha KNacChbl 9KBUBANEHTHOCTH

[TpwnmedyaHwmne— Ccbinka HA gaHHbin metoa/cpeacTteo npueeaeHa B MOK 61508-3 (tabnuvubl B.2 n B.3).

Ll,enb: adeKBaTHOE TECTUPOBaHWE TMNPOrpaMmMmHbIX CpeacTte € UCNorib3oBaHNeEM MUMHUMYMa TECTUPYEMbBIX OaHHbIX.

ecTupyemble JaHHble 0Dpa3yloTca NyTemM Bbibopa YacTten BXOAHbIX AAHHbIX NpeaMeTHon obnacTtu, Tpedbyrwmxea ans
aHann3sa nporpamMmMHbIX CPeacTB.

OnucaHne: gaHHbIN MeTo ], TECTUPOBAHUA OCHOBbLIBAETCH HA OTHOLWEHUU 3SKBUBANEHTHOCTU BXOAHbIX AAHHbLIX, Or-
peaensiiowemMm pasdbmneHmne BXOAHbIX AaHHbIX npegmMmeTHon obrnacTw.

TecToBble MPUMEPHLI BbIOMPAIOTCA C LEenblo OXBata BCEX NpeaBapuTenbHO cneunduumpoBaHHbIX pa3duenmnn. 3
KaXJ0ro Knacca sKBMBaneHTHOCTU BbibUpaeTcs, N0 MeHbLLeNn Mepe, OAUH TECTOBbIN MNPUMEP.

CywecTBYIOT crneaytoumne OCHOBHbIE BO3MOXHOCTU pasdbneHns BXOAHbIX AaHHbIX:

- Knaccbl 3KBUBANEHTHOCTU, 0bpa3zoBaHHble U3 cneundukaumm, — uHTepnpertaunsa cneundumkaumm moxeT bbiTb
OpueHTupoBaHa nMMbo Ha BXoA, HAaNpumep BblIOpaHHblE 3HAYEHUSI CHUTAKTCHA OAMHAKOBbIMKU, NMMDO OPUEHTUPOBaHAa Ha
BbIXO4, HANPUMEP, HAabop 3HaA4YEeHUN NPUBOAUT K OAHOMY N TOMY Xe& (PYHKLNOHANBHOMY pesynbrarty;

- KITacCbl 3KBUBANeHTHOCTN, 06pa30BaHHbIE B COOTBETCTBUU C BHYTPEHHEN CTPYKTYPOU NMPorpamMmmel, — pe3ynbTaThl

Knacca 3KBMBANEeHTHOCTU OnpeaensoTca U3 cTaTUYecKoro aHanvmaa nporpamm, Hanpumep, Habop 3HavyeHun obpabaTbi-
BaeTCcs OAHUM U TEM e CnocoboMm.

INutepartypa:
The Art of Software Testing. G. Myers, Wiley & Sons, New York, 1979.
C.5.8 CTpyKTypHOE TeCcTUpoBaHMe

[TpnmeyaHune— Ccbinka HA AaHHbIK meToa/cpeacTBo npueeaeHa B MOK 61508-3 (tabnuua B.2).

Llenb: npyumeHeHne TeCcToB, aHaANMM3NpYOWMX onpegeneHHblie NOAMHOXECTBA CTPYKTYPbI NMPporpaMmmel.

OnucaHue: Ha OCHOBE aHanuaa nporpamMmmbl BbibupaeTcs Habop BXOAHbIX AAHHbIX Tak, 4Tobbl Mor 6bITh NpoOaHa-
NMN3NPOBaH A4oCTaTovHO BONbWOW (HacTO € 3apaHee 3a4aHHbIM Ha3HAYeHUEM) NMPOLUEHT NPorpaMmmMHbIX KogoB. Cpeacrea
OXBaTa NporpamMmmebl, B 3aBUCUMOCTUN OT CTEMEHN TPEDYEMON CTPOrocTU, MOryT BbiTh PasfNYHbIMM:

- YTBEPXKOAEHUS — 3TO HAMMEHEE CTPOIMU TECT, MOCKONbKY MOXHO BbINOMHUTL BCE 3aKOANPOBAHHbIE YTBEPXOEHUSA
be3 ananusa 0benx BETBEW YCNOBHOIMO YTBEPXKOEHWUS;

- BETBINEHUSA — 00€ CTOPOHbI KaXXQ0W BETBU CrieayeT NPoOBEPAThb. ITO MOXET OKa3aTbCs HEMNPAKTUYHbBIM O118 HEKO-
TOPbIX TUMOB KOAOB 3aLUUTHI;

- COCTaBHbIE YCNOBUSA — aHanu3npyeTcs Kaxgoe ycnoBue B COCTAaBHOM YCIOBHOW BETBU (CBSAI3AHHOE ONepaTopom
NNITA). Cm. MCDC (oxBaT ycnoBHoro moandpununpoBaHHoro peweHusi, gokymeHt DO178B);

- LCSAJ — nocnepoBaTtenbHOCTb IMHEWHOIO KOAA U NepexoaoB npeactasnsaet cobon nobyro NMHENHYIO NOCNeao-
BATENbHOCTb 3aKOAWPOBAHHbLIX YTBEPXOEHUN, BKITIOYAsA YCIOBHbIE YTBEPXKAEHUSA, 3aKaHuYmMBarwmecs nepexogom. MHo-
e noTeHunanbHble NMoanocnegoBaTeENbHOCTU MOIYT OKa3aTbCsl HEBLINOMHUMbIMKW Bnarogapst orpaHUYeHnsIM, KOTOPbIE
HanararTCH Ha BXOAHblE AAHHbIE B pe3ynbTaTe BbINOJIHEHUSA NpeablayLero Koaa;

- MOTOK AaHHbLIX — BbINOMHAKLWMECH NMOCNEA0BATENBHOCTU BbIDMPAOTCH HA OCHOBE UCNONb3yEMbIX OaHHbIX; Ha-
NpUMepP NocCrneaoBaTernbHOCTb, IAe O04HA U Ta e NepemMeHHast 1 3arnucbiBAaeTCs, U CHUTLIBAETCS;

- rpad BbI3OBOB — Mporpamma, CoOCTosWwas u3 noanporpamMmm, KoTopble Moryt 6biTb BbI3BaHbl U3 APYIMX NOANPOr-
paMmmM. 3TOT rpad BbI3OBOB npeacraBnsieT cobon aepeBo BbI3OBOB NognporpamMmm B nporpamMmme. TecTbl AOMKHbI OXBaTbI-
BaTb BCE BbI30Bbl B IEPEBE;

- ba3oBas nocnegoBaTernbHOCTb — O0HA N3 MUHUMAaNbHOMO Habopa KOHEeYHbIX NocrneaoBaTenNbHOCTEN OT Ha4Yana
00 KOHUA, Korga Bce Ayru oxXBadveHbl (NepekpbiBakoWwmecss KombnHauum nocneaoBaTtenbHOCTEN B 3TOM Ha30BOM Habope
MOTyT CCPOpMUPOBAaTH NOOBYIO NOCNEA0BATENBHOCTb YEPE3 3TY YacTb NporpamMmmsl). TecTbl BceX 6a30BbIX NOCNeA0BaTeNb-
HOCTEN NOKa3ann CBOK 3MEEKTUBHOCTL NPU OBHAPYXEHUN OLLINDOK.

53



[OCT P M3K 61508-7—2007

Nutepartypa:

Reliability of the Path Analysis Testing Strategy. W. Howden. IEEE Trans Software Engineering, Vol. SE-3, 1976.
Software considerations In airborne systems and equip certification, DO178B, RTCA, December 1992.
Structure testing, McCabe; NBS Special Publication 500-99, 1982.

A software reliability study, Walsh [USA] National Computer Conference, 1979.

C.5.9 AHanNn3 NOTOKOB yrnpaBrneHns

[TpunmeyaHune— Ccbilka HA AaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-3 (tabnuua B.8).

Llenb: obHapyXeHne HU3KOKAYECTBEHHbLIX U NOTEHUMANBHO HEKOPPEKTHLIX CTPYKTYP NporpamMmm.

OnucaHune: aHanu3 NoToka ynpasneHunst Npeactasnsetr cobon MetTo CTaTUYECKOro TECTUPOBAHUS NS HaXoXae-
HUA NOAO3peEBaAeMbIX 0bnacTten nNporpamMmmel, KOTOPbIE HE COOTBETCTBYIOT OonpapaaBllen cebsi npakTuke nporpaMmmMmupo-
BaHuA. [lporpamma aHanuanpyetcs, QopMUpysa HanpaBlieHHbIN rpad, KOTOpbIM MOXET ObiTb NPoOaHaANMM3npPOBaH Ha
Hanu4yue:

- HEAOCTYNHbIX PpParMeHTOB Nporpammsbl, Hanpumep 6e3yCrnoBHbIX NEPEXO4oB, KOTOPbIe AenarT dparMeHThl
nporpaMmmbl HEQOCTUXUMbIMW;

- 3anyTaHHbIX KOQOB. XOPOLWO CTPYKTYPUPOBAHHLIN KOO UMEET yrnpaensowmn rpad, gonyckarowmmn cokpalieHue
nyTemM nocrneaoBaTeNibHOro cokpauweHus rpadpa go ogHoro yana. B otnmume o1 3TOro nioxo CTPYKTYPUPOBAHHbLIN KOL
MOXET ObITb COKPALLEH TONBKO A0 rpynnbl, COCTOSALWEN N3 HECKOSIBKMX Y3NOB.

INutepartypa:

Information Flow and Data Flow of While Programs. J. F. Bergeretti and B. A. Carre, ACM Trans. on Prog. Lang. and
Syst., 1985.

C.5.10 AHanun3 NOoToKa AaHHbIX
TpunmedyaHune— Ccbinka Ha gaHHbI meToa/cpeacteo npueeaeHa B MOK 61508-3 (tabnuua B.8).
lenb: obHapyXeHne HU3KOKAYECTBEHHbLIX U NOTEHUMANBbHO HEKOPPEKTHBIX CTPYKTYP Nporpamm.

Onucanue: aHanu3a NoToKa AaHHbIX npeacrtasnser cobon MeTo CTaTUYEeCcKOro TeCTUPOBaHUA, 0ObEANHAIOLWNNA
NHOPMALNIO, MONYYEHHYIO U3 aHanm3a NoToKa yrnpasneHuns, ¢ uHdpopmMmaunen o0 ToOM, Kakme NepemMeHHble CUHUTLIBAKOTCS
I 3aNUCbIBAIOTCH B Pa3nMYHbIX YacTsax Koaa. [laHHbIM MeTo, MOXET MPOBEPSATD:

- MEPEMEHHbIE, KOTOPbIE MOTYT ObITb CHUTAHbI 40 NPUCBOEHUA UM 3HAYEHUW. TaKylo CUTYaLUIO MOXHO UCKITIOYNTD,
ecnn Bcerga npucBamBaTb 3Ha4YeHUe npu 0ObSABNEHUN HOBOW NEpPeMeHHOWU;

- NEPEMEHHbIE, 3annCcaHHble HECKONBbKO pa3, HO HE CYMTaHHbIe. Takas cntyaumsa MOXeT yKa3biBaTb HA MPONyLEeH-
HbIN KOA;

- MEPEMEHHbIE, KOTOPbIE 3annucaHbl, HO HAKOr4a He CHUTBIBAKOTCA. Takasa cuTyauust MOXeT yKa3sbliBaTb N3DbITOYHbLIW

Kop.

AHOManNbHbIM NOTOK AAHHbLIX HE BCErga HeNnocpeacTBEHHO COOTBETCTBYET NPOrpamMmMHbIM OWKMBKamM, HO €Cnn aHo-
Marnum NCKIIOYEHbI, TO ManoBEPOATHO, YTO KO ByaeT cogepartb OWLNBKN.

Nuteparypa:

Information Flow and Data Flow of While Programs. J. F. Bergeretti and B. A. Carre, ACM Trans. on Prog. Lang. and

Syst., 1985.
C.5.11 BbiaBneHne CKpbITLIX CXeM UCMONMHEeHUA

[TpunmeyaHune— Ccbika HA gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-3 (tabnuua B.8).

Llenb: obHapyxeHne HeoxxngaembiX MyTen Unu Norm4eckux noTOKOB B CUCTEME, B KOHKPETHbIX YCITOBUSIX MHULNU-
PYIOLMX HEXenaTenbHblE UMY 3anpeLaroTImX Heobxoanmble PyHKLUW.

Onucanue: nyTb NapasnTHOMW CXEMbl MOXET cogepaTb annaparHble, MporpaMmMHbie CpeacTBa, onepaTtopbl Jeu-
CTBMW UNWN KOMDMHALMK 3TUX 3NEMEHTOB. [1apasuTHbIe CXEMbI HE ABMAITCH PE3yNbTaTOM HEUCNPABHOCTEN annapaTHbIX
CPeACcTB, a NPeacTaBnstoT cOOON CKPbITbie YCNOBUS HEBHUMATENBbHOINO NMPOEKTUPOBAHUS CUCTEMbI MU KOAUPOBAHUS
NPUKNaaHbIX NporpamMm, 41O NpU ONpeaeneHHbIX YCNOBUSAX MOXET NMPUBECTU K HENPaBUIIbHOMY (PYHKUMOHUPOBAHUIO
CUCTEMBI.

[TapasnTHble CXeMbl pa3gensitoT Ha Crieaylome KaTeropum:

- Napa3nTHbIE NYTU, Bbi3bIBAKOLWME NOTOKMU TOKA, S3HEPIUU UMK NMOMMYECKNX NOCNneaoBaTENbHEN MO HEOXNUJAEMOMY
NyTU UNKU B HE3AJAHHOM HanpaBleHUU;

- napas3nTHas CUHXpPOHU3aLUUs, NPU KOTOPON CODBITUA MPOUCXOAAT B HEOXKMAAEMOW UMM MPOTUBOPEYMNBON MOCEe-
NOBaTENbHOCTY;

- napa3suTHasi HAWKaAUWS, Bbi3biBalOLWAasi HEOAHO3HAYHbIE UMW NOXHble N300paXKeHus1 YCNOBUW 3KCnnyaTtauum
CUCTEMBI, YTO MOXET MPUBECTU K HEXEeNnaTenbHbiM AENCTBUAM OnepaTopa;

- Napa3nTHbie METKU, HEKOPPEKTHO UMMM HETOYHO pa3mevarolwme cuctemMHble MdyHKUMKU, HANPUMEP CUCTEMHbIE
BXOAbl, yIPaBNeHUs1, N300paXKeHus1, LWMHbI U T. 4., YTO MOXET BBECTU B 3abnyXaeHne onepartopa, KOTOPbIN MOXET BbIMOI-
HUTb B CUCTEME HEKOPPEKTHbIE AENCTBUAL.

AHann3 napasnTHbIX CXEM OCHOBbLIBAETCS HA pacno3HaBaHMM DA30BbIX TOMOMNONMYECKUX KOMOMHaAUMKW B annapar-
HOW UK NPOrPaMMHON CTPYKType (Hanpumep, wecTb 6a30BbIX KOMOMHAUMW ObiMn NpeanoXeHbl Ans NporpamMmMHbIX
cpeacTB). AHanNM3 OCyLWECTBNSAETCS C MOMOLLBI0 KOHTPOSIBHOIO CNUCcKa BOMNPOCOB 00 MCNonNb3oBaHMN BA30BbLIX TONOMOMM-
YECKNX KOMMOHEHTOB N OTHOLIEHUAX MEXJy HUMMW.
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Nutepartypa:

oneak Analysis and Software Sneak Analysis. S. G. Godoy and G. J. Engels. J. Aircraft Vol. 15, No. 8, 1978.
sneak Circuit Analysis. J. P. Rankin, Nuclear Safety, Vol. 14, No. 5, 1973.

C.5.12 TectnpoBaHne Ha CAMBOJILHOM YPOBHe

[TpnmeyaHune— Ccbinka Ha gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.8).

Llenb: nokasaTte COOTBETCTBME MEXAY NCXOOAHLIM KOAOM U crneungunkaumnen.
OnucaHune: nepemMeHHble nporpaMmmbl OLEHUBAIOTCS MOCNe 3aMeHbl BO BCeEX onepartopax npucBamMBaHUs NeBOW
ero 4yacTu Ha npaBylo. YCNOBHbIE BETBU U LUUKNbI Npeobpa3syioTcs B ByneBckmne BolpaxeHus. OkoHYaTenNbHbIW pe3ynbtar

npeacrtaBnsieT cobon CUMBOMbHOE BbIpaXXeHue AN KaXxagon nepemMeHHon nporpammbl. OHO MOXET ObiTb NPOBEPEHO
OTHOCUTEINBHO NpeanonaraeMmoro CUMBOJIbHOIO BblpaXKeHUA.

Nutepartypa:
Formal Program Verification using Symbolic Execution. R. B. Dannenberg and G. W. Ernst. IEEE Transactions on
Software Engineering, Vol. SE-8, No. 1, 1982.

Symbolic Execution and Software Testing. J. C King, Communications of ACM, Vol. 19, No. 7, 1976.
C.513 PopmanbHOe A0OKa3aTenbCTBO

[TpnmeyaHune— Ccbinka Ha gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.9).

Llenb: noaTBepXaeHne KOPPEKTHOCTU nporpamMmm unu cneundukaumm 6e3 nx UCnonHeHUs!, NCNomnb3yslt TEOPETU-
Yyeckne N MmatemMaTudeckme Moaenu n npasuna.

OnucaHne: psag yTBEPXXAEHNN YCTAHABIIMBAETCH B PA3NMUYHbIX TOYKaX NPorpamMmmebl, 1 OHW UCMNOJIb3YIOTCH B KAYECTBE
NpeaycnoBun v NnocTyCrnoBun Ons PasnnyHbiX NyTen nporpamMmmebl. [lokasaTtenbCTtBO AEMOHCTPUPYET, UYTO nporpamMmma
npeobpasyeTt npeaycrnoBusi B MNOCTYCNOBUS B COOTBETCTBUMU C HABOPOM NOrMHYECcKnX NpaBuil N 3aBepLUAETCS.

B HacTosiwem ctaHgapTe onncadbl pasnuyHble oopmanbHble metoabl, Hanpumep CCS, CSP, HOL, LOTOS, OBJ,
BpemeHHas noruka, VDM un Z (cm. C.2.4).

ANbTEPHATUBHBIM METOAY POPMAarbHOIO goKasaTenbCTBa SABMNAETCA «CTPOrMv aprymenT . [ogrotaBnmBaeTtcst npo-
Leaypa opmManbHOro 4okasarternbCTBa, B KOTOPOW NpeacTaBneHbl OCHOBHbIE 3Tanbl, HO BKITIOYEHbI HE BCE MaTEMaTUYeC-
kne nogpobHocTn. Metoa «CTpornm aprymeHT» siBnsetcs bonee cnabbiv MeETOA0M BEpUdPUMKaUMK, yCTaHABNNBAKOLWMNM,
YTO A0Ka3aTenbCTBO ObINO Obl BO3ZMOXHbIM, €cnn Bbl K 3TOMY BbINy NpeanpuHATLI NOMbITKW.

INuTepartypa:

Software Development — A Rigorous Approach. C. B. Jones. Prentice-Hall, 1980.

Systematic Software Development using VDM. C. B. Jones. Prentice-Hall, 2nd Edition, 1990.

C.5.14 MeTpVKKM CNOXHOCTU NPOrpaMMHoOro obecnevyeHums

[TpumedaHnune— Ccbinka HA gaHHbIn meToa/cpeacTteo npueegeHa B MOK 61508-3 (tabnuubl A.9 n A.10).

Llenb: nporHo3npoBaHme XapakTepuUCTUK Nporpamm, MCXoas M3 CBOMCTB CaMMX MporpaMm unm ux paspadboTtku,
nnbo NpeabiICTOPUN TECTUPOBAHUA.

Onucanue: gaHHble MeToAbl OLUEHMBAIOT HEKOTOPbLIE CTPYKTYPHbIE CBOMCTBA MPOrpamMMHbIX CPEACTB U UX OTHOLLE-
HUS1 K TpebyeMbIM XapakTepucTukam, Hanpumep HaaeXHOCTb UM CAOXHOCTL. [ns oueHkn BonbWMHCTBA cpeacTB Tpeby-
I0TCA NPOrpamMmMHble MHCTPYMEHTbl. HekoTopble NpuMeHsWmMecss MeTpuKU NepevncneHbl HUXE:

- TEOPETUYECKAs CNOXHOCTL rpada. 31a MeTpuka MoXeT ObiTb NPUMEHEHA HA PaHHEM 3Tane XXWU3HEHHOro UMKIa
a8 OUEHKN KOMMPOMUCCHbIX PELEeHNW N OCHOBAaHAa Ha BENUYUHE CNOXHOCTU rpada ynpaBleHnsl NnporpamMmmbl, Npes-
CTaBNEHHOW €€ UMKNOMaTUYECKUM HYUCINOM;

- YUCIO CrocoOOB aKTMBU3ALUN HEKOTOPbIX NPOrpamMmMHbIX Mogynen (40CTYNHOCTb) — Yem Bonblie NporpamMmHbIX
MOAynen MoXeT BbiTb JOCTYNHO, TEM AOIMKHA ObiTb ODonbluasi BEPOATHOCTb UX OTNAAKM;

- Teopusi meTpuk Xoncrteaa. [lpy nomowm 3TMX CPEeACTB BbIYUCAAT ANMMHY NpOorpaMmmbl MyTemMm noacdera vmcna

onepaTtopoB M ONEPaHAOB; AaHHAsA MEeTPUKa AaeT Mepy CIOXHOCTU U pasMepbl, KOTopble (POpMUPYIOT OCHOBY ANS
CpaBHEHUN MPU OLEHKe Byaywmx paspabaTbiBaeMbIX PECYPCOB;

- YUCNO BXOA0B U BbIXOAOB HA NMPOrpaMmMHbIin moaynb. CBegeHne K MUHUMYMY YUCcra TOYeK BXOJ0B/BbIXOJOB SIBIISI-

eTCH KIMOYEBOWN OCODEHHOCTBIO METOAOB CTPYKTYPHOIO NPOEKTUPOBAHUA U NPOrPaMmMUpPOBAHUSI.
INutepartypa:

Software Metrics: A Rigorous and Practical Approach. N. E. Fenton, International Thomson Computer Press,
1996, ISBN 1-85032-275-9, 2nd Edition.

A Complexity Measure. T. J. McCabe. IEEE Trans on Software Engineering, Vol. SE-2, No. 4, December 1976.

Models and Measurements for Quality Assessments of Software. S. N. Mohanty. ACM Computing Surveys, Vol. 11,
No. 3, September 1979.

—lements of Software Science. M. H. Halstead. Elsevier, North Holland, New York, 1977.
C.5.15 NNpoBepka pa3paboTKn nporpamm

[TpunmeyaHune— Ccbinka HA gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.8).

Llenb: obHapyxeHne owmnboK Ha BCeX 3Tanax paspaboTku nporpamm.
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OnucaHune: «popmanbHbiny ayanuT rapaHTUPYIOWMX KAYEeCTBO JOKYMEHTOB, HAMPaBITEHHbIW HA OTbICKAHUE OLLNBOK.
[lpoueaypa NpoBepKn COCTOUT U3 MATU ITANOB. NNaHWpoBaHWe, NOAroToBKa, uccrnegoBaHue, aHanusa n ydet. Kaxgbiv na
3TUX 3TANOB MMEET CBOWN KOHKPEeTHble uenwu. domkHa 6biTh NpoaHannanpoBaHa BCs paspaboTka cuctemsbl (cneunduka-
LKA, MPOEKTUPOBAHUE, KOAUPOBAHUE U TECTUPOBAHNE).

Nutepartypa:

Design and Code Inspections to Reduce Errors in Program Development. M. E. Fagan, IBM Systems Journal,
No. 3, 1976.
C.5.16 CKBO3HON KOHTpPONbL/AHAaNM3 NpoexKToB

[TpnmeyaHune— Ccbinka Ha gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.8).

Llenb: obHapyxeHne owmnboK B pasnnYHbIX YacTsX NPOEKTa C BbICOKOW ONEPATUBHOCTBIO M SKOHOMUYHOCTLIO.

Onucanne: M3K onybnnkoBan pykoBoAcTBO No 06WwemMy nNpeacTaBneHnio hopmarnbHOro aHanuaa npoekToB, KOTO-
poe coaepxuT oblee onucaHne npeacrtaBneHns GopmanbHOro aHanusa npoekToB, ero uenu, nogpodbHole cBeageHus o
Pa3fnUYHbIX TUNAX aHanniaa NPoeKTa, CoOCTaB rPynrbl aHanun3a nNpPoeKkTa N OTHOCAWMECH K HUM 0DA3aHHOCTU U OTBETCTBEH-
HOCTU. OTO PYKOBOACTBO COAEPXKUT TakKke obwme pykoBoaswme martepuansl No NIaHUPOBAHUIO U BbIMOITHEHUIO OP-
ManNbHOIO aHanm3a NPOEKTOB, a TaKKe KOHKPETHble NoagpobHble CBeAEeHUS, OTHOCALMECH K PO HE3aBUCUMBIX CreLum-
anwvucToB B rpynne no aHannay npoekra [12]. Hanpunmep, noMmmMmo npoyero B pyHKUMM cneymnanucTtoB BXOOAT HAOEXHOCTb,
noagepkka obcnyxKmBaHusa n QOCTYNHOCTb.

B ynomsaHyTOM Bblwe pykoBoacTBe MOIK pekomeHayeT, 4ToObl hopmMarnbHbI aHaNU3 NpPoeKkTa NpoBoAUICAa AnS
BCEX HOBbIX U3genmn/npoueccos, NPUMEHEHNU N MPU NEePecMoTpax CyLECTBYIOWUX N3geninm n npon3BoaCcTBEHHbIX MNPO-
LECCOB, BNUAKOWMX HA PYHKUNK, NPOU3BOAUTENBHOCTL, D€30MNacCHOCTb, HAAEXHOCTb, CNOCODHOCTL aHanNMM3npPoBaTb 06-
CNy>XMBaHWe, AOCTYMHOCTb, CMOCOOBHOCTL K 3KOHOMUYHOCTU U APYrme XapakTepucTuku, BIUSIOLWME HA KOHEYHbIE n3genust/
npouecehl, NoNb3oBaTeNnen unu Habnwaatenen.

3aKoAUPOBAHHbLIN CKBO3HOW KOHTPOIb COCTOUT U3 MPynnbl CKBO3HOIMO KOHTPONS, Bblibupatwen Hebonbwon Habop
N3NOXEHHbBIX HA Bymare TECTOBbLIX NPUMEPOB, NPEACTABNAOLWMX HADOPbI BXOAHbIX AaHHbIX U COOTBETCTBYIOLWME NPeano-
naraemMmble BbIXoA4bl ANns nporpammebl. [locne 3T1oro TeCToBble JAaHHbIE BPYYHYIO TPACCUPYIOTCAH Yepes NOrnky rnporpamMmmei.

Nutepartypa:

Software Inspection. T. Gilb, D. Graham, Addison-Wesley, 1993, ISBN 0-201-63181-4.

C.5.17 MakeTnpoBaHne/aHnmauuns

[TpwnmedyaHwmne— Ccbinka HA gaHHbin metoa/cpeacTtso npueeaeHa B MOK 61508-3 (tabnuubl B.3 n B.5).

Llenb: npoBepka BO3MOXHOCTU peanusaumm CUCTEMbI MPU HANM4YMK 3adaHHbIX OrpaHnYeHuin. YBA3Ka MHTepnpeTa-
Uun paspabotumka cneunpukaumm cuctemMmbl ¢ ee notTpedbutenem gnst UCKMIOHEHUS HEMOHUMAHUA MeXay HUMMN.

Onucanue: BblAeNSATCA NOAMHOXECTBO CUCTEMHbBIX (DYHKLUUN, OrpaHu4eHns n TpeboBaHns K paboumm napamer-
pam. C nOMOLLBID MHCTPYMEHTOB BbICOKOIO YPOBHS CTpomuTca MakeT. Ha gaHHOM aTtane He Tpebyercsa paccmaTpuBaTh
OrpaHuYeHusl, HanNnpUMep UCNONb3yeMbIM KOMMNbLIOTEP, A3bIK peanu3auumn, od0bem nporpamMmm, 0DCNyXMBaHUE, HAOEX-
HOCTb U AOCTYNHOCTb. MakeT oueHMBaeTCs NO Kputepusam NnoTpebutens, u cucTtemMHble TpeboBaHmnA MOryT DbiTb MoaNdU-
LUPOBAaHbI B CBETE 3TON OLIEHKW.

INuTepartypa:

The emergence of rapid prototyping as a real-time software development tool. J. E. Cooling, T. S. Hughes, Proc.
2nd Int. Conf. on Software Engineering for Real-time Syatems, Cirencester, UK, |IEE, 1989

Software evolution through rapid prototyping. Luqi, IEEE Computer 22 (5), 13—27, May 1989.

Approaches to Prototyping. R. Budde et al, Springer Verlag, 1984, ISBN 3-540-13490-5.
Proc. Working Conference on Prototyping. Namur, October 1983, Budde et al, Springer Verlag, 1984.

Using an executable specification language for an information system. S. Urban et al. IEEE Trans Software
—ngineering, Vol. SE-11 No. 7, July 1985.

C.5.18 MogenupoBaHue npouecca

[TpunmeyaHune— Ccbika Ha gaHHbIK meToa/cpeacteo npueeaeHa B MOK 61508-3 (tabnuua B.3).

Llenb: TectupoBaHue pyHKUMN NPOrpaMmmMHON CUCTEMbI BMECTE C ee UHTepdencamm BO BHELLHEM OKPYXEHUN, He
aonyckass mognukaunm peanbHOro OKpy>XeHUs.

OnucaHue: co3gaHne CUCTEMbI TONBKO AN Uenen TeCTUPOBAHUS, UMUTUPYIOLWLEN NMOBEAEHNE YNIPaBNAEeMoro 060-
pyaosaHus (EUC).

MiMuTauma MOXeT OCYLWECTBNATBCH TOMBKO NMPOrpamMmMHbiMM cpeactBamu nmbo couveTaHnem NporpamMmHbIX U ar-
napaTtHbIX cpeactB. OHa OOMKHA:

- obecrneynTb BXOAbl, SKBUBANEHTHbIE BXOAAM, KOTOPbIE MOINYT UMETb MECTO MNpu hakTtnveckon yctaHoske EUC,;

- pearpoBaTtb Ha BbIXOAHbIE pe3ynbTaThl TECTUPOBAHUS NPOrPaAMMHBIX CPEACTB CrocoboM, TOUHO OTPaXKaroWwmm
0O BLEKT yrnpaBneHus;

- 0bnagaTtb cpeacTtBaMu Ans BXOAHbIX AAHHbIX onepaTtopa, obecnevnBarowWMmMm niodble HApPYLWWEHWS, C KOTOPbIMU
OO0IMKHA CnpaBuUTbCs TECTUPYEMasa CUCTEMA.

Korga nporpammMHble cpeacTBa MpOTECTUPOBAaHbI, CO34aHHAas CUCTEMA MOXET TECTUPOBAaTb annapaTtHble cpel-
CTBa C UX BXOO4AaMU U BbIXOOaMMW.
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Nutepartypa:
Software Testing via Environmental Simulation (CONTESSE Report). Available until December 1998 from: Ray
Browne, CIID, DTI, 151 Buckingham Palace Road, London, SW1W 955, UK, 1994,

C.5.19 TpeboBaHuMA K peann3aumn

[TpnmeyaHune— Ccbinka Ha gaHHbIK meToa/cpeacTeo npueeaeHa B MOK 61508-3 (tabnuua B.6).

Llenb: ycTaHoBneHne AeMOoHCTPUpyeMbIX TpeboBaHMN K DYHKLUNOHUPOBAHUIO CUCTEMbI NPOrPamMmMHbIX CPeacCTB.

OnuncaHue: BbINOMNHAETCSH aHanu3 Kak CUCTEMbI, Tak U cneundunkaumm TpedoBaHUn NporpaMmmHoOro obecneveHus ¢
Lensto cneundumkaunm Bcex 0OWNX N KOHKPETHLIX, SIBHbIX U HESIBHbLIX TPEDOBAHMN K DYHKLNMOHNPOBAHUIO.

Kaxgoe TpeboBaHne K PyHKUMOHUPOBAHUIO aHANU3UpyeTCs no odepean ans 1oro, 4tobbl onpeaennTsb:

- KPUTEPUIN YCMELWHOCTN Pe3ynbTaTta, KOTOPbIU criegyeT Nnony4vnTh;

- BO3MOXHOCTb MONy4YeHns1 Mepbl KPUTEPUA YCNELLIHOCTW,

- NOTEHUMAaNbHYIO TOYHOCTb TAKUX PE3yrnbTaTOB N3MEPEHUS,

- 3Tanbl NPOEKTUPOBAHUS, HA KOTOPbLIX 3TN pe3ynbTaTbl U3MEPEHUS MOTYT ObITb OLEHEHBI U

- 3Tanbl NPOEKTUPOBAHUSA, HA KOTOPbIX MOIYT ObITb MOMYYEHbl 3TU Pe3ynbTaTbl U3MEPEHUN.

3aTeM aHanuU3npyeTcs LenecoodbpasHOCTb KaxXaoro tTpedboBaHus K OYHKUNOHMPOBAHUIO AN NONy4YeHUs Cnucka
TpeboBaHUN K PYHKUMOHUPOBAHUIO, KPUTEPUEB YCNELLHOCTU pe3ynbTaTa U BO3MOXHbIX Pe3ynbTaToB namepeHnin. OCHOB-
HbIMW LENnAaMn sBMNSAKOTCS:

- CBSI3b KaXXaoro t1pedboBaHus K PyHKUNOHUPOBAHUIO, NO KPaHEW Mepe, C OJHOW MepOou;

- BbIBOP (rae 3710 BO3MOXHO) TOYHbIX U 3D MPEKTUBHBIX MEP, KOTOPbIE MOIyT DbITb UCNONBb30BaHbI HA CaMbIX PAHHUX
cTagusax paspaboTkuy;

- cneundukaumns BaxHblX U pakynbTaTUBHbLIX TpeboBaHUN K PYHKUMOHUPOBAHUIO U KPUTEPUEB YCNELHOCTU pe-
3ynbTara,;

- UCNONb30BaHME (MO BO3MOXHOCTU) NPENMYLLECTB NPUMEHEHNUS OQHOW MEPbI ANSsl HECKONBbKUX TPeboBaHUN K
PYHKUMOHUPOBAHNIO.

C.5.20 MopgenupoBaHue peanu3auuu

[TpumedaHune— CcbiNika HA gaHHbIM meToa/cpeacTeo npueegeHa B MOK 61508-3 (tabnuubl A.5, B.2 n B.5).

Llenb: gocrtatovnasa ans yaoBrneTBOPEHUSA cneundpuunpoBaHHbiX TpeboBaHun paboyas npon3BoANTENBHOCTb CU-
CTEMBbI.

Onucanune: cneundumnkauna TpedboBaHMn BKIOYaeT B cebs TpeboBaHUA K MPONYyCKHOW CNOCOBHOCTU U peakunu
KOHKPETHbIX (PYHKUMUW, BO3MOXHO, OO BbEAMHEHHbLIX C OrPaHUYEHUS MM HA UCMONb30OBAHNE ODLMX CUCTEMHBIX PECYpPCOB.
[TpeanoXeHHbIN NPOEKT CUCTEMbI CPABHMUBAETCH C YCTAHOBNEHHbLIMU TPEOOBAHUAMUN MYTEM:

- CO3JaHus1 MoaeNnn NPouUeccoB CUCTEMbI U UX B3aUMOAENCTBUN;

- onpegeneHns, NCNnosib3yemMblX KaXKablM MPOUECCOM, PECYPCOB (BPEMSA npoLeccopa, nofoca nponyckaHns KaHa-
na ces3n, 0b6beM NamsaTy n T. 1.);

- onpepeneHns pacrnpeageneHns 3anpocoB, BblJABAaEMbIX CUCTEME NPV CPEOHNX U HANXYALWNX YCITOBUSIX;

- BbIYMUCIIEHUSA CPEAHUX U HAUXyAWKnX Cny4YaeB 3HAYEHMW BENUYUH MPOMNYyCKHOW CNOCODHOCTU N BPEMEHU OTBETA
0N KOHKPETHbIX PYHKUNN CUCTEMBI.

[1Ns1 NpOCTbIX CUCTEM MOXET OKa3aTbCH OOCTATOYHbIM aHANMUMTUYECKOe pelleHne, Torga kak anst bonee cnoXxHbix
cuctem bonee noaxoaswen Ans rnonyyeHnsa TOYHbIX Pe3ynbTaToB SIBMSIETCHA CO34aHue Moaenn CUCTEMBI.

[lepen getanbHbIM MOAENMPOBAHUEM MOXET DbITb MCNONb30BaHa Bonee npocrTas npoBepka «brmpkeTa pecyp-
COB», KOTOpasi CyMMUPYET TPeDOBAHUA K pecypcam BCex npoueccoB. Ecnn cymma atnx TpedboBaHnn K CUCTEME NPEBbLILLA-
€T BO3MOXHOCTW CNPOEKTUPOBAHHON CUCTEMBbI, NPOEKT CYNTAETCH HepeannayembiM. [laxe B criydae, ecnm NpoeKkT Nnpoxo-
OWT 3Ty NPOCTYIO NPOBEPKY, MOAENNPOBAHUE BbIMONMHEHNUS MOXET NOKa3aTh, YTO CMULWKOM DONbLUME 330EPXKKN U BPEME-
Ha OTBETOB MPOUCXOAAT N3-3a HegocTaTka pecypcoB. AN NCKNIOYEHUA TAaKOW CUTyaLUUN NHXEHEPLI YacTO NPOEKTUPYIOT
CUCTEMbBI, UCNONB3YKLWME TONBKO YacTtb (Hanpumep 50 %) obwmnx pecypcoB ANsl YMEHbLIEHNS BEPOSATHOCTU HEXBATKM
PECYPCOB.

Nutepartypa:

The Design of Real-time Systems: From Specification to Implementation and Verification. H. Kopetz et al, Software
—ngineering Journal 72 — 82, 1991.

C.5.21 lNpoBepka HA KPUTUYECKNE N HANPSXKEHHbIE HAarpy3Kn

[TpnmeyaHune— Ccbinka HA aaHHbIK meToa/cpeacTBo npueeaeHa B MOK 61508-3 (tabnuua B.6).

lenb: NogBEPrHyTb TECTUPYEMBIN OB BEKT UCKITIOYNTENBHO BbICOKOW Harpy3ke, 4Tobbl NoKasaTb, HYTO TECTUPYEMbIN
00BbEKT ByaeT Nerko BolAePXXUBaATbh HOPMATbHYIO pabouyio Harpy3Ky.

Onucanue: cywecTByeT MHOXECTBO TECTOB ANl NPOBEPKM HA KPUTUHECKUE N HANPSIKEHHBIE HArPy3Ku, HAaNpUMep:

- ecnn paboTa obbeKkTa NPOUCXoAUT B PEXUME YIMOPSAOHYEHHOIO ONpoca, TO OOBEKT TECTUPOBAHUS MOABEPraeTCs
B e4AMHULY BpeMeEHU ropasgo 6onbwnmMm BXOAHBIM U3MEHEHUAM, YEM NPU HOPMAarnbHbIX YCIOBUSX;

- ecnn paboTta obbekTa NpoucxoguT No 3anpocam, TO YUCNO 3anpoCOB B eAUHULY BPEMEHU AN TECTUPYEMOro
0ObEKTa YBENUYNBAETCH OTHOCUTENBHO HOPMASbHbIX YCITOBUM;
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- ecnn 06bem Ba3sbl JaHHbIX UTPAET BAXHYIO POIlb, TO 3TOT 06bEM yBENUUYMBAETCH OTHOCUTENBHO €€ 0bbema npu
HOPMAarbHbIX YCNOBUSIX;

- UMEeRWne pellarulee BIIMAHUE yCTpOﬁCTBa HACTPanBadlOTCHA HAa CBOUN MaKCUMaAllbHblE CKOPOCTU UITN CaMble Ma-
Ible CKOPOCTN COOTBETCTBEHHO,

- AN SKCTpEMallbHbIX TECTOB BCE dDaI{TOpr, nMern e pewlaruiee BrindHne, rno BO3IMOXHOCTU BBOAATCH OAHOBPE-
MEHHO B IpaHWU4YHbIE YCITOBUA.
ﬂ,J'IFI VKAa3adHHbIX BblllEe TECTOB MOXEeT ObITh oueHeHoO nopeageHmne BO BpeMeHn TeCTnpyemoro obbekTa. MOXHO

TaKKe nccnegoBatb UBMEHEHUS] HArpy3kn U NMPOBEPUTb pasmMmep BHYTPEHHUX BydepoB nnm aMHaMmYecknx NepemMeHHbIX,
CTEKOB U T. .

C.5.22 OrpaHn4veHund Ha BpeMS peakumm n oobemM NnamsaTu

[TpnmedaHnwune— Ccbinka Ha AgaHHbIN meToa/cpeacTso npmeeaeHa B M3K 61508-3 (tabnuua B.6).

Llenb: obecneveHne COOTBETCTBUSA CUCTEMbI TPEDOBaAHUAM K nMapameTpam BpEMEHU U NamMATH.

Onucanue: cneundukaumsa TpeboBaHMN K CUCTEME U NPOrpaMMHOMY 0becnevYeHuto BKNo4aeT B ceba TpedoBaHnA
K NamMsATU N BPEMEHWU BbINONHEHUA CUCTEMOWN KOHKPETHbIX (PYHKUUW, BO3MOXHO, OOBbEAMHEHHbIX C OrPaHUYeHUsIMU Ha
NCMosb30BaHNe 0bLWMX CUCTEMHbIX PECYPCOB.

[aHHbIN MeTOod BLINONMHAETCS AN ONnpeaeneHns pacnpeaeneHns 3anpocoB Npy CpeaHnx U Hanxyawmnx ycrnoBusX.
PaccMaTpuBaEMbI MeTO TPebyeT OUEHKN UCNOSMb3YEMbIX PECYPCOB U 3aTPAYEHHOIO BPEMEHU KaXQoW PYyHKLUNEN CUC-
TEeMbl. Takne OUueHKU MOryT ObITb NOMy4YeHbl PasnUyHbIMKU cnocobammn, HaNpPUMep CPaBHEHMEM C CYLLECTBYIOLLEN CUCTE-

MOW UNN MakeTUpoOBaAHUEM U OAllbHEULLUM CPaBHEHUEM BPEMEHU peakummn € KPUTUHECKUMU CUCTEMAaMMU.
C.5.23 AHann3 BNUAHMA

[TpnmedyaHwune— Ccbinka HA gaHHbIn meToa/cpeacTeo npueegeHa B MOK 61508-3 (tabnuua A.8).

Llenb: onpegenenne BNUsIHUA, U3MEHSIIOLWLErO NN PacLUUPAOLLEro NMPOrpaMmmMHyt0 CUCTEMY, KOTOPOMY MOTYT MNoa-
BEpPrarbCH Takke N gpyrme nporpaMmmHbie Moaynv B 4aHHOW MPorpaMmmMHON CUCTEME, a TaKKe APYyrme CUCTEMBbI.

OnucaHue: nepean BbINOMHEHNEM MOAUUKALUKM UNKU PaCLLMPEHUSA NMPOrpamMmMHoOro obecrneveHns cnegyert onpe-
OennTb BNUsiHUE mMoaudukauunu wnn paclumpeHun Ha nporpammHoe obecnevyeHue, a Takke onpegennTb, Ha Kakue
NporpaMMHbIE CUCTEMbBI U MPOrpaMmMHbie MOAYNU 3TO MNOBIUSIET.

[anee npuHMmaeTcs peweHne 0 NOBTOPHOWN BEPUPUKALNN MPOrpaMmMHON CUCTEMbBI. ITO 3aBUCUT OT 4Yncna, noa-

BEPrHYBLLUMXCS BO3AENCTBUIO NPOrPaMMHbIX MOAYITEN, UX KPUTUHHOCTU M Xapakrepa uaMmeHeHun. BoamoXXHbIMU peLleHn-
AMU MOTYT ObIThb:

- NOBTOPHAas NPOBEpKa TONMbKO M3MEHEHUW MPOrpaMmMHOro MoayIis;

- MOBTOPHAas NMPOBEpPKa BCX, NOABEPrHYBLUUXCA BO3AENCTBUIO, NPOrpamMmMHbIX MOAynewu;
- MOBTOPHAas MNPOBEPKA BCEN CUCTEMBI.
INutepartypa:

Dependability of Critical Computer Systems 2. F. J. Redmill, Elsevier Applied Science, 1989. ISBN 1-85166-381-9.
C.5.24 YnpaBneHune KOH(pUrypaumen nporpamMmmHoro obecnevyeHun

[TpunmedyaHune— Ccbinka HA gaHHbIN meToa/cpeacTeo npuseageHa B MOK 61508-3 (tabnuua A.8).

Llenb: obecneveHne cornacoBaHHOCTU pPe3ynbTaTtoB paboThl rpynn rnocTaBLUMKOB NPOEKTA, a TaKKe U3MEHEHUN B
3TUX NnocTtaekax. B obwem crnydae ynpasneHue KoHpurypaumen npuMeHMmMo K paspaboTke Kak annapaTHbIX, Tak U Npo-
rPaMMHbIX CPeacTB.

OnucaHuwe: ynpaeBneHne KoHpurypaumen nporpaMmmHbiX CpeacTB npeacraBnsiet cobon mertod, UCNonb3yemMbln B
TeYeHne BCen paspaboTkn. B cywHOCTN OH TpebyeT AOKYMEHTUPOBAHUSA Pa3pabOTKN KaXXaoWn BEPCUN KaXKAOWN 3HAYMMON
ee MNOCTABKMN N KaXAO0W B3aUMOCBS3N MEXAY PasfUYHbIMU BEPCUSAMU Ppa3paboTKM pasnUYHbIX NOCTaBWMKOB. [lonyyven-
Has AOKYMEHTaLUUA NO3BONAET pa3paboTymKky onpeaensitb, Kak BIIMSAET HA Apyrne NocTaBkM N3MEHEHME B NEPBOU NOCTAB-
ke (0CODEHHO OQHOro M3 ero KOMMNOHEHTOB). B 4acTHOCTKU, CUCTEMbI UMK NOACUCTEMbI MOINYT HAAEXHO KOMIMOHOBATLCS
(KOHUIYPUPOBaTLCH) N3 COrNacoBaHHbIX HADOPOB BEPCUN KOMMOHEHTOB.

Nuteparypa:

Configuration Management Practices for Systems, Equipment, Munitions and Computer Programs. MIL-STD-483.

Software Configuration Management. J. K. Buckle. Macmillan Press, 1982. Software Configuration Management.
W. A. Babich. Addison-Wesley, 1986.

Configuration Management Requirements for Defence Equipment. UK Ministry of Defence Standards 05-57
Issue 3, July 1993.

C.6 OueHkKa pyHKUNOHANBbHON 6€30NaCHOCTH

[TpnmedaHwne— CoOTBETCTBYIOWME METOAbLI N CPpeacTBa CM. Takxe B B.O.
C.6.1 Tabnuubl peweHMn N TadONLUblI UCTUHHOCTW
[TpnmedaHne— Ccbinka Ha gaHHbIN meTog/cpeacTeo npueegeHa B MOK 61508-3 (tabnuubl A.10 n B.7).

Llenb: obecneveHne ACHLIX U COrMacyrWwmxesa cneundukaumm n aHanmaa CrioXHblX NOrM4ecknx KoMmobmHaumm n mnx
OTHOLWEHNW.
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OnucaHune: gaHHbIM MeTOo[ UCnonb3ayet bUuHapHble TAabNUUbl ANt TOYHONO ONMUCAHUSA NOTMYECKNX OTHOLLEHUN MEX-
ay OyneBbIMN NEPEMEHHBIMU MPOrPamMmebil.

Mcnonb3oBaHme Tabnuu U TOYHOCTb MEeToA4a NO3BONMUITN NMPUMEHUTL €ro B KA4eCTBe cpeacTBa aHanm3a CnoXHbIX
NOrnM4yYecKknx KomObmHauunu, BblpaXXeHHbIX B OBMHAPHBbIX KOoJaX.

PaccMmaTpuBaeMbi METOA AOCTATOYHO JNIErKO aBTOMaTU3UPYETCSH, MO3TOMY €ro MOXHO MCNOSMb30BaTh B KAYECTBE
cpeacTtBa cneundukauum CUCTEM.

C.6.2 UccnepoBaHne onacHocTu n pabotocnocobHoctn (HAZOP)

Llenb: onpegeneHne yrpo3bl 6€30NacHOCTU B NMpeanaraemMon Unn CyLeCcTBYIOWEN CUCTEME, NX BO3ZMOXHbIX MPU-
YMH U NOCNEeACTBUN U PEKOMEHAYEMbIX AEUCTBUN MO MUHUMN3ALUUN BEPOATHOCTU UX MNOABIEHUS.

OnucaHue: rpynna cneynanmcToB B 0bnactn co3gaBaemMon CUCTEMbI NPUHUMAET yYacTue B CTPYKTYPHOM aHanumae
NpoeKTa CUCTEMbI NYTEM psda 3aniaHupoBaHHbIX coBewaHun. OHM paccMmaTpuBalOT Kak peanusaunio PyHKUUN NMpoeKkTa
CUCTEMBI, TaK U cnocobbl paboTbl CUCTEMBI HA MPaKTUKE (BKITIOYasa AEUCTBUS NepcoHana v npoueaypbl skcnnyatauum
cuctemsbl). PykoBoauTenb rpynnsl CNELManucToB MHULMWUPYET €€ y4aCcTHUKOB CO34aBaTb NOTEHUMAINbHbIE OMACHOCTU U
yrpaensieT 3Ton npoueaypon, ONUCbIBas KaXaykw 4acTb CUCTEMbl B COMETAHUN C OTAENbHbIMU KITKOYEBLIMU CITOBAMMN:
«OTCYTCTBYET», «bonee», « MEHEE», «4aCTb UENOroy, «bonblie 4Yem» (UMK «TaK Xe Kak U») N «mHade yem». Kaxpoe
NPUMEHUMOE YCINOBME UIN PEXUM OTKa3a paccMaTpuBaeTcs C TOUKN 3PEeHUst peann3dyemMocTu, NPUYUH BO3HUMKHOBEHWS,
BO3MOXHbIX NOCNeacTBUU (MOSIBNAETCH MU ONAacHOCTL), cnocoba ycTpaHeHust U, B Criyvae ycTpaHeHus, Bbibopa Hanbo-
nee uenecoobpasHoro metoaa.

3aTem 4acTo BO3HUKAET HEODXOAMMOCTb MNPOBECTU AalbHEULWLIEE UCCNEeaOBaHUE ONacHOCTEN (METOAOM BEPOST-
HOCTHOW UMW KONW4YECTBEHHOW OLUEHKN PUCKA) C Uenbio ux bonee nogpodbHOro paccMOTPEHMS.

MiccnegoBaHne onacHOCTEN MOXET BbIMNOMHATBLCA Ha pa3HbIX CTagusax paspaboTku npoekTa, ogHako Hambonee
3thPEKTUBHBIM Takoe nccnegoBaHne MoXeT ObiTb HA HAYanbHbIX CTAAUAX C TEM, YTODbI KAK MOXXHO paHblLUEe NOBMUATb HA
OCHOBHbIE peleHnss NO NMPOEKTUPOBaHUIO N paboTtocnocobHocTu. [lone3Ho B rpaduke BbINOMHEHUS NpoeKTa onpeae-
NnTb PUKCUPOBAHHOE BpeMs Ans COBEWaHuu OANMTENbHOCTbIO HE MEeHee MOMNMOBUHbI AHA U He Bbonee 4eTbipex pas B
Heaeno ¢ Tem, YToOOblI paccMaTpyuBaTbh BECH MOTOK CONPOBOAUTENBHOW AOKYMeHTaumn. ConpoBoanTeNnbHAsA AOKYMEHTA-
LUMs, BbipaboTaHHAs Ha COBELAHUAX, AOMKHA COCTaBNATb CYLWECTBEHHYIKO 4YacTb Aocbe 06 onacHocTu/6e30nacHOCTU
CUCTEMBbI.

MeTtog HAZOP cospgaBancs anst npon3BoaCcTBEHHbIX NpoueccoB n 6e3 moandukaumm ero cnoXxHo nNpUMeEHnTb K
nporpammMmHbiM anemeHtam PES. boeinn npeanoxeHol pasnnyHble npoundeogHble metoabl PES HAZOP (unn Computer
HAZOPs — «CHAZOPs»), KOTOpblE COMPOBOXAANUCb HOBbIMW PYKOBOASLWMMM MaTepunanamMmm n/unm peannsoBbiBanu
CNocobbl CUCTEMATUYECKOIO OXBaTa CUCTEMHOWN U NPOrPaMMHON apXUTEKTYP.

INutepartypa:
Draft Interim Defence Standard 00-58/1:. «A Guide to HAZOP Studies on Systems which Incorporate a Programmable
Clectronic System». Ministry of Defence (UK). March 1995.

Hazard and Operability (HAZOP) studies applied to computer-controlled process plants. P. Chung and E. Broomfield.
In «Computer Control and Human Error by T. Kletz, Institution of Chemical Engineers, 165—189 Railway Terrace,
Rugby, CV1 3HQ, UK, 1995, ISBN 0-85295-362-3.

Reliability and Hazard Criteria for Programmable Electronic Systems in Chemical Industry. E. Johnson. Proc. of
Safety and Reliability of PES, PES 3 Safety Symposium, B. K. Daniels (ed.), 28—30 May 1986, Guernsey Channel Islands,
—|sevier Applied Science, 1986.

HAZOP and HAZAN. T. A. Kletz. Institution of Chemical Engineers, 165 — 189 Railway Terrace, Rugby, CV1 3HQ,
UK, 3rd Edition, 1992, ISBN 0-85295-285-6.

A Guide to HAZOPS. Chemical Industries Association Ltd, 1977.

Reliability Engineering and Risk Assessment. E. J. Henlty and H. Kumamoto, Prentice-Hall, 1981.

Systems Reliability and Risk Analysis (Engineering Application of Systems Reliability and Risk Analysis), E. G.
Frenkel, Kluwer Academic Pub., May 1988, ISBN 90-2473-665X.

Control Hazard Studies for Process Plants. K. Walters, In Integrated Risk Assessment-Current Practice and New
Directions, edited by R. E. Melchers and M. G. Stewart, The University of Newcastle, NSW Australia. A. A. Balkema
Publishers, Rotterdam Netherlands 1995, ISBN 90-5410-5550.

C.6.3 AHanun3 oTKa3oB Nno odLwen npuyinHe

[TpuymevaHuns
1 Ccbinka Ha gaHHbIn meToa/cpeacteo npmeegeHa B MOK 61508-3 (tabnuua A.10).
2 Cm. Takke MOK 61508-6 (npunoxexune D).

Llenb: onpegeneHne BO3MOXHbIX OTKA30B B HECKOIBKMX CUCTEMAX UMW HECKONMbKNX NOACUCTEMAX, KOTOPbIE MOIYT
CBECTU K HYMO NPEUMYLLECTBA M3DbITOYHOCTM M3-3a OOHOBPEMEHHOIO NOSIBNIEHUSI OJHUX N TEX XXEe OTKA30B BO MHOIMMX
4YacTAX CUCTEMBI.

Onucanune: CUcCTemMbl, OPUEHTUPOBAHHbIE HA DEe30MacHOCTb OOBEKTA, YacTO UCNONb3YIOT U3DBITOYHOCTL annapar-
HbIX CPEACTB N MaXXOPUTAPHbIN MPUHLUMMN FONOCOBAaHUSA. ITOT NOAX0A UCKMNIOYAET CNyYanHble 0TKa3bl B KOMMOHEHTAX UMK
noacucTeMax annapaTHbIX CPeAcTB, KOTOPbIE MOTYT NMOMELWAaTb KOPPEKTHON 0DpaboTKe AAaHHbIX.

OgHaKoO HEKOTOPbIE OTKA3bl MONYT OKa3aTbCH ODWMMK A1 HECKONMbKUX KOMMOHEHTOB unun nogcuctem. Hanpumep,
ecnn cucTema yCTaHOBMNEHA B OAHOM MOMELLEHUN, TO HEAOCTATKM BEHTUNAUMM MOTYT CHU3UTb NPENMYLLECTBA U3DbI-
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TOYHOCTU. JTO MOXET OKa3aTbCA BEPHLIM U ANA APYIMX BHELWHUX BIUAHUN HA CUCTEMY (Hanpumep noxap, 3atonneHue,
BMEKTPOMArHNTHbIE BIUAHUA, TPELWWHBI B NaHeNAX N 3emrnetpsiceHne). Cncrema MoxeT ObiTb Takke NoaBepXKeHa BO3-
OENCTBUAM, OTHOCALWMMCSH K €€ PYHKUMOHNPOBAHUIO U 3KcnnyaTauun. [Moatomy BaXHO, YTODObI B pabounx MHCTPYKUNSX
Dbl NPeayCMOTPEHDBI a4EKBATHLIE M XOPOLWO 3a40KYMEHTUPOBAHHbIE NpoLeaypbl N0 PYHKUNOHUPOBAHUIO U 3KCNNnyaTa-
LMN CUCTEMBI, a 0BCNYXMBAIOLWKMN nepcoHan bbin XopoLwo 0byyeH.

BHYTpPEHHME NPUYUNHBI TAKXKe BHOCAT BONbLIOW BKNa4 B obuiee Yncno oTkasos. VIX OCHOBOM MOTYT ABNATLCH OLLNOKN

NPOEKTUPOBAHUA OBLLNX NN NOEHTUYHBIX KOMMNOHEHTOB N UX UHTEPMPENCOB, B TOM YUCIE N YCTAPEBLLUUX KOMMNOHEHTOB.
AHann3 OTKa30B NO 0OLWen NnpuyYnHe OOIMKeH OTbICKMBaTb Takxke obwme gedekTbl B cucteme. K metogam aHanuaa
OTKa30B No 06LWEN NpUUnHE OTHOCATCA: 0bLLEee ynpaBneHne KaveCcTBOM; aHanna npoeKkToB; Bepudunkaumsa n TeCTUPOBa-
HUEe HE3aBMCUMOW IPYNMNOWN; aHann3 pearbHbIX CUTYaUUN, MONYYEHHbIX U3 OnbiTa paboTbl aHanornyHbIX cuctem. OgHako
obnactb NPUMEHEHNS TAKOroO aHanm3a BbIXOAUT 3a paMKM TONbKO annapartHbiX cpeacTB. [Jaxe ecnu pasHblie nporpamMmmel
NCMONb3YITCHA B Pa3HbIX KaHanax u3abbITOYHbIX CUCTEM, BO3MOXHA HEKOTOpas OBLWHOCTbL B NPOrpamMmmMHbIX Noaxoaax,
KOTOpast MOXET NPUBECTUN K POCTY OTKA30B NO 00Wwen npuvnHe (Hanpumep owmndkm B obwen cneundukaummn).
—CINY OTKa3bl Mo OBLWEN NPUYNHE HE MOSABMAKTCA TOYHO B OQHO U TO Xe BPEMSA, TO AOMKHbI ObITb NPEeanPUHATLI
MepPbl NMPeaoCTOPOXKHOCTN NYTEM CPaBHEHUA METOAOB, NPUMEHSAEMbIX B pasnuyHbiX kaHanax. [lpy atom npyumeHeHue
KaXgoro Metoga A0JKHO 0BbHapyXuBaTh OTKa3 40 TOro, Kak OH OKaXKeTcsa obwmm anst Bcex kaHanos. AHanmM3 0TKa3oB Mo
obLen NpuYnHe AOIMKEH UCMONMb30BaTh 3TOT NOAX0A.

Nutepartypa:

Review of Common Cause Failures. |. A. Watson, UKAEA, Centre for Systems Reliability, Wigshaw Lane, WA3
4NE, England, NCSR R 27, July 1981.

Common-Mode Failures. in Redundancy Systems. |. A. Watson and G. T. Edwards. Nuclear Technology Vol. 46,
December 1979,

Programmable Electronic Systems In Safety Related Applications. Health and Safety Executive, Her Majesty’s
Stationary Office, London, 1987.
C.6.4 Mogenu MapkoBa

TpunmeyaHune— Kpatkoe cpaBHeEHME 4AaHHOINo MeToga ¢ MeToOM, OCHOBaAHHbIM Ha BNOK-CXemax HageXHOCTH,
Npu aHanuse nonHoTbl 6e3onacHOCTM annapartHbeixX cpeacte cv. B MOK 61508-6 (npunoxenne B.1).

Llenb: oueHka HagexxHoCcTn, 6e30NacHOCTU U AOCTYMNHOCTU CUCTEM.

Onuncanue: ctpoutcsa rpad cncrtembl, NPeacTaBnAlWNN COCTOAHUA CUCTEMBI, CBA3AHHbIE C €€ OTKa3zamMmu (COCTOs-
HUSA OTKA30B MPeacTaBnsoTcs yanamu rpaco). CBA3M mexay yanamu, npeacraensowme cobon cobbITUSA-0TKa3bl UNK
COBbITUA-BOCCTAHOBNEHUS, UMEIKOT BECOBbIE KOIMPMPUUMEHTLI, COOTBETCTBYIOWME YAaCTOTAM OTKA30B UM 4acTOTaMm BOC-
ctaHoBneHun. [lpegnonaraercsa, 4YTo nepexon na coctosaHusa N B nocnegytowee coctoaHme N + 1 He 3aBUCUT OT Npeabl-
ayuero coctoaHua N — 1. Cneayet 3amMeTuTb, YTO COBbITUSA, COCTOSIHUA U YaCTOThbl OTKA30B MOIyT ObITh AETANMM3NPOBAHbDI
TaK, YTO MOXET ObITb MOMNYYEHO TOYHOE OMUCAHME CUCTEMbI, HANPUMEP ODHAPYXEHHbIE NNKN HEODHAPYXEHHbIE OTKA3bI,
obHapyxeHne HanbonbLero oTkasa u T. n.

MeTtog MapkoBa nogxoguT A4nst MoAeNnMpoOBaHNS MHOTMX CUCTEM, YPOBEHb U3DbITOYHOCTU KOTOPbLIX U3MEHSIETCSH CO
BpEMEHEM BCMNEACTBME HAXOXOAEHUA KOMIMOHEHTA B COCTOSAHUM OTKasa unu soccrtaHoBneHusa [15]. Jpyrve knaccunyveckue
meToabl, Hanpumep FMEA n FTA, He moryT 6bITb aganTnpoBaHbl K MOAENUPOBAHUIO BITUSIHUW OTKA30B B TEYEHUE XXU3HEH-
HOIO LMKIa CUCTEMBbI, MOCKOINbKY HE CYLLECTBYET NPOCTON KOMOUMHATOPHOW hOpMYyIbl ANs BbIMUCNEHNS COOTBETCTBYIOLWMX
BEPOATHOCTEMN.

B npocTtenwnx cny4vasax takyo popmyny, OonncbiBaroLWyo BEPOATHOCTU CUCTEMbBI, MOXHO HAUTU B NUTEpPaType Unu
BbIBECTU CAMOCTOATENBbHO. B Bonee CrnoXHbIX Cry4vasix CywecTBYIOT METOAbl yrpoweHnst (ToO eCTb COKpalleHne uyncna
COCTOSIHMK). [AnsA OveHb CNOXHbIX Cry4aeB pe3ynbTaTbl MOTyT ObiTb BbIMUCIIEHBI C MOMOLLBIO MOAENUPOBAHUSA rpada Ha
KOMMbIOTEpPE.

Nutepartypa:

The Theory of Stochastic Processes. R. E. Cox and H. D. Miller, Methuen and Co. Ltd., London, UK, 1963.

Finite MARKOYV Chains. J. G. Kemeny and J. L. Snell. D. Van Nostrand Company Inc, Princeton, 1959.

Reliability Handbook. B. A. Koslov and L. A. Usnakov, Holt Rinehart and Winston Inc, New York, 1970.

The Theory and Practice of Reliable System Design. D. P. Siewiorek and R. S. Swarz, Digital Press, 1982.

C.6.5 CTpyKTypHbIEe CXeMbl HAOEXHOCTW

[TpwnmedaHune— Ccbilika HA gaHHbIn meToa/cpeacteo npueegeHa B MOK 61508-3 (tabnuua A.10) n metopn
Takxe ncnone3oadH B MOK 61508-6 (npunoxenune B).

Llenb: mogenupoBaHne B hopme anarpamm Habopa cobbITUKW, KOTOPbIE OOMKHbLI NPONCXOAUTb, U YCITOBUW, KOTO-
pble AOIMKHbI ObITb YOOBNETBOPEHLI, ANA YCMELWHOro BbINONHEHUS ONepaunm CUCTEMbI UK 3a4au.

OnucaHue: gaHHbIN MeTo, NO3BONSAET CPOPMUPOBATL YCMELWHbIN MaPLWIPYT, COCTOAWMK U3 BIIOKOB, NMUHUK U J1O-
MYECKMX NEPEXOaoB. Takon yCnelwHbI MapLlWwpyT HAa4YMHaeTCsl OT OAHOW CTOPOHBbI AnarpamMmmbl U NPOXOANT vepes Bnoku
N NOrM4yeckne nepexoabl 4o Apyron CTopoHbl gnarpammbl. brnok npegcrasnsetr cobon ycnoBmue nnu cobbitne, MapLupyT
NPOXOAUT Yepes HEro, ecrnmn ycrnoBme NCTUHHO UK cobbiTue nponsowno. Korga mapipyTt noaxoauT K NOrm4eckomy nepe-
X0y, TO OH NPOAOITKAETCH, €CINU KPUTEPUN NOTNYECKOTO Nepexoa BbiNOMHsSETCH. Ecnm mapwpyTt AgocTuraeT Kakomn-nmdo
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BEPLLUMHbLI, TO OH MOXET MPOoAoIIKaTbCA MO BCEM UCXoaAWMM N3 Hee nNyTaMm. Ecnum cyuwecTtByeT, No MeHbLUEN Mepe, OAVH
YCMEeLWHbIN MapLWpyT Yepes BCIO agnarpamMmmy, To Uenb aHanmaa cuntaetca gocturiyton [10].

IuTepartypa:

System Reliability Engineering Methodology: A Division of the State of the Art. J. B. Fussel and J. S. Arend, Nuclear
Safety 20 (5), 1979.

Fault Tree Handbook. W. E. Vesely et al, NUREG-0942, Division of System Safety Office at Nuclear Reactor
Regulation, US Nuclear Regulatory Commission, Washington, DC 20555, 1981.

C.6.6 MogenunpoBaHune metoaom MoHTe-Kapno

[TpunmeyaHune— Ccbinka HA aaHHbIK meToa/cpeacTBo npueeaeHa B MOK 61508-3 (tabnuua B.4).

Llenb: mogennpoBanHne cutyayum pearnbHOro Mmpa ¢ noMoLbio NporpaMmmMHbIX CPeacTB METOA40M FreHepauun cry-
YauHbIX YUCEer.

Onucanne: mogennpoBaHne metogom MoHTe-Kapno ncnonb3yetcs ans peleHnsa gByx KrnaccoB npobnem:

- BEPOSITHOCTHbLIX, B KOTOPbLIX A4NA reHepaunm cToXacTUYeCcKnxX cutyaummn UCnosib3yrTCcs CriydanHble Yncna,

- AETEPMUHUCTUYECKNX, KOTOPbIE MaTEMATUYECKU NPeobpasyloTcsl B 3KBUBAIEHTHYIO BEPOSATHOCTHYIO DOPMY.

Metog MoHTe-Kapno dhopmMmupyeT NoTOKM CryYanHbIX YMCen ¢ TeM, YTOObl reHepUpoOBaTh LWYM MNPU aHann3e CUrHa-
NOB UNn goBaBNATbL X B CIyYanHble CMELLEHUSA UITN OOMYCKN.

HanHbIN MeToa rapaHTUPOBaHHO Obecrne4vnBaeT HaxoXaeHue CMeLWEeHnW, OONYCKOB UK WyMa B NPUEMNEMbIX
ananasoHax.

O6wme npuHumnel mogenuposaHusa metogom MoHTe-Kapno saknodarotes B nepedopmynnpoBaHmn npodnemo
TakK, YTODObI NONy4YeHHbIE pe3yNbTaThl ObINKU KAK MOXHO BOnee TOYHbIMIK, YTO MO3BOMNSET OTKA3AaTbCs OT peleHus npobre-
Mbl B €€ UCXOOHOWU NOCTAHOBKE.

Nutepartypa:
Monte Carlo Methods. J. M. Hammersley, D. C Handscomb, Chapman & Hall, 1979.

[MpunoxeHwue D
(cnpaBo4HOe€)

BepoATHOCTHBLIN noaxoA onpeaeneHUsi NONHOTLI 6e30MacHOCTU
npeaBapuUTenbHO pa3paboTaHHbLIX NporpaMmMHbIX CpeacTB

D.1 Obwme nonoxeHund

HacTosiwee npunoXxeHne CoaepXutT NCXogHble PyKoOBOAAWME mMaTepuanbl Mo UCMNONMb30BaHUIO BEPOATHOCTHOIO
noaxoaa K onpeaeneHnio nonHoTtbl 6e30nacHOCTU NporpaMmHbIX CPeacTB AnNs npeaBapuTenbHO paspaboTaHHbIX MPo-
rpaMmM Ha OCHOBE MX OMnbiTa 3Kcnnyatauuu. BepossTHOCTHBIN Noagxon siBNsieTcd Hanbonee nogxoaswmm Anst OLeHKN
onepaumnoHHbIX CUCTEM, BUBNNOTEYUHBIX KOMMOHEHTOB, KOMMUIATOPOB N APYrnx nporpaMmmMmHbeix cuctem. Hacrosiwee npu-
NOXEHUE TaKXe COOAEPXUT onncaHue BO3MOXHOCTEN BEPOATHOCTHOINO nogxoga, 0gHako ero criegayer UCnonb3oBaTh
TONbKO crneunanucTtam, KOMNeTeHTHbIM B CTATUCTUYECKOM aHanumae.

[TpumMmedaHne—B HacToAWEM NPUNOXEHUN UCTMIONB3YETCHA TEPMUH «KYPOBEHb OOBEPUA», KOTOPbLIN ONUCaH B
IEEE 352:1987. OkBMBaAnNeHTHbIN TEPMUNH "YPOBEHb 3HAYMMOCTU npuBegeH B [14].

[TpeanoXeHHble B HACTOSIWEM MPUNOXEHNN METOAbLI MOTYT BbITb TAKXKe NCNOMNb30BaHbI AN AEMOHCTPaUUK poCcTa
YPOBHS MONHOTLI 6€30NacHOCTU NPOrpaMMHbIX CPEACTB, KOTOPbIE HEKOTOPOE BPEMSA YCMELWHO 3KcnnyatnpoBanucb. Ha-
npuMep, NporpaMmMHble CpeacTBa, co3daHHble B cooTBeTCcTBUM ¢ TpedboBaHmnamm MOIK 61508-3 ana SIL1, nocne cooTBeT-
CTBYIOLLENO Nepuoaa yenewHon paboTtsl B 60NbLLOM YUCe NPUMEHEHUA MOTYT NPOAEMOHCTPUPOBATL COOTBETCTBUE YPOBHIO
NnonHoTbl 6be3onacHocTn SIL2.

Uncrno 3anpocoB 6e3 0TKa3oB Npu UCNbiTAHUM UMK YUCNO 4YacoB, Heobxoammoe ansa paboTbl 6e3 0TKa3oB, ANS
onpeaeneHnst KOHKPETHOro ypPoBHS NOMHOTHI Be3onacHoCcTy npeacTaeneHo B tTabnuue D.1. B tabnunue D.1 Takke 0606-
LLEHbI peaynbTaTthl, NnpuBegeHHblie B D.2.1 n D.2.3.

OnbIT akcnnyatauum MoXeT ObiTb BbIPAXXEH MaTEMATUYECKN, KaK nokasaHo B D.2, ansa AONONHEHUS UK 3aMeEHb!
CTATUCTUYECKOrO TECTUPOBAHUSA, a ONbIT 3KCNMyaTauun, NnonyyYeHHbIM U3 HECKONMbKUX MECT 3KCnnyatauun, MOXeT ObiTb
0b6beanHeH (nytem gobaBrneHns KOHKPETHOro Yncna obpaboTaHHbIX 3anpoCoOB UK YacoB paboThbl B TEYEHUE 3KCMNyaTa-
LMK), HO TONBKO B Crny4ae, ecrnu:

- NporpamMmMHasl Bepcusi, noganexawas ucnone3osannio B cucteme E/E/PE, cBazaHHon ¢ Be3onacHocTelo, bygeT
MOEHTUYHA BEPCUN, AN KOTOPOU NpeabsaBleH Pe3ynbTaT OrnbiTa €e 3Kcniyartaunm;

- 3KCNMyaTauMoOHHbBIN NMPOMUb BXOAHOIO NPOCTPAHCTBA OvYeHb BNM30K Apyr Apyry;
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- CYLLLECTBYET 3PPEKTUBHAA CUCTEMA YBEOAOMITEHUN U JOKYMEHTUPOBAHUA OTKA30B,;
- crnpaBeanuBbl NpUHATLIE B D.2 npeanonox;XeHus.

Tabnwuwya D.1— Heobxoanmas npeabicTopus Ans onpegeneHns ypoBHS NONHOTHI 6€30NacHOCTH

Pexnm paboTel ¢ HU3KOU YUucno peanbHbIX PeXXmm ¢ BbICOKOU UHTEHCUB- ObLee Yncno 4acos
MHTEHCUBHOCTbLIO 3aMNpoCoB 3aMNpocoB HOCTbIO 3aMpoOCOB UMW Henpe- aKCNNyataunm
SIL (BEPOATHOCTE OTKa3a npu 1-0=099 | 1—0.=095 PBIBHBIM PE&XUM PaboThl 1— =099 1—0.=095
BbINOSTHEHUN NNAHUPYEMBIX (BEPOATHOCTL ONACHOro
DYHKUMM MO 3anpocy) OTKasa B 4ac)
4 >10~ go <10~ 46 % 10° 3 x 10° >10"% po < 1078 46 x 109 3 x 107
3 >10% o <1073 46 x 10 3 x 104 >10"° po <107/ 46 x 108 3 x 108
2 >1073 no < 1072 46 % 10° | 3 x10° >10~" no < 107° 4.6 X 107 3 x 107
1 >10"2 go < 1077 46 X 107 3 X 102 >10° o <10 46 x 10° 3 x 10°
[TpumevyaHMs
1 Bennunna 1 — o npeacraBnsiet cobon ypoBEHb AOBEPUSI.
2 [NpeanocbiNikn 1 onucanne npoueayp nosiydyeHmns YMCnoBbiX 3HAYEHMW B HaAcTosiwen Tabnuue cm. B D.2.1 n
D.2.3.

D.2 ®opmMynbl CTAaTUCTUYECKOrO TECTUPOBAHUA U NPUMEPbI UX NCNOMNb30BaAHNA

D.2.1 lNpocTton cTaTUCTUYECKUN TECT ANA pexnma paboTbl € HU3KOU MHTEHCUBHOCTLIO 3anpocoB

D.2.1.1 UcxoaHble npeanocbIsiKK

a) PacnpepeneHne TeCTOBbIX AAHHbLIX PaBHO pacnpeaerneHuto 3anpocoB MNPU BbINOMHEHUM OMEpaUun B pexnme
KOHIMANH».

b) MNpoxoxgeHns TECTOB CTATUCTUYECKU HE 3aBUCAT APYr OT Apyra B OTHOWEHUN NPUYMHBI OTKA3a.

¢) Ansa obHapyxeHnsa nobbiX OTKA30B, KOTOPbIE MOIYT MOSIBUTBCH, CYLWLECTBYET aAe€KBATHbIM MEXAHU3M.
d) Yucno tectoBbix npumepos n > 100.

e) Bo Bpems nporoHa n 1eCToBbIX NPUMEPOB OTKa3bl OTCYTCTBYIOT.
D.2.1.2 PeaynbTaTthbl

BeposaTHOCTL OTKa3a p (Ha 04uH 3anpoc) Npu ypoBHe aosBepus 1— o onpegensaeTcsl N3 BblPaXKeHUA

In &
%

p<1- Qo vimn=

D.2.1.3 Npumep

Tabnwuya D.2 — BepoATHOCTM OTKasa pexuma pabdboTbl € HU3KOW MHTEHCUBHOCTbIO

3arnpocoB
1T—q P
0,95 3/n
0,99 4 .6/n

[ns BepoATHOCTU OTKa3a npu 3anpoce ans ypoBHs NonHoThl be3zonacHoctu SIL3 npu 95 %-HomM ypoBHE A0BEPUS
npumMmeHeHue ykazaHHon opmynbl gaet 30000 TeCcTOBbIX NPUMEPOB MNPU BbIMONMHEHNN YCNOBUN MPUHATBLIX NMPeanochl-
NoK. Pe3ynbTaThl ANs KaXa0ro ypoBHA NnonHoTel beszonacHoctn obbegnHersl B Tabnuue D.1.

D.2.2 TectTnpoBaHmne BXOOHOro maccumBa (npeaMeTHOM obnacTun) AnsA pexuma padoTbl C HU3KOU MHTEHCUBHO-
CTbIO 3anpocoB

D.2.2.1 UcxoaHble npeanocbIsiKy

E,D,HHCTBEHHEIFI NCXOAHAA MNpeanocblyika COCTOUT B TOM, HTO TeCTUpyemMble aHHbIE BbIGHpaH]TCFI TdkK, yTObOBbI 0DEC-

NeYnTb Cny4vanHoe yHUPUUMPOBAHHOE pacnpeaeneHne no BXoAHOMY MaccuBy (NpeamMmeTHon obnactn).
D.2.2.2 Pe3aynbTaTthbl

Heobxoanmo onpeaenntb YNCNo TECTOB 1, KOTOPbIE TPEDBYIOTCH, NCX0A51 U3 NMopora TOMHOCTU O, BXOA0B AN TECTU-
pyemon PyHKLUUN C HU3KOW MHTEHCUBHOCTBLIO 3anpocoB (Hanpumep 6e3onacHoe OTKNIOYEHNE).
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Tabnwunya D.3 — CpegHne paccTossHUS Mexay ABYMS TOYKAMU TECTUPOBAHUS

CpegHee paccTtosHue Mexay ABYMS TOYKaMW TeCTUPOBaHUS

PESMGD npeamMeTHOro nNpocTpaHCcTBA B NMPOU3BOSIbHOM HaNpaBSieHUA

1 0=1/n

2 S =41/n
3 S=3%1/n
K s =R1/n

[Tpumeyanune — K mMoxeT ObiTb NOObIM NOMOXUTENBHBLIM LUenbiM YMcnom. 3Havenmns 1, 2 n 3 npuBegeHsl
TONbKO B KA4YeCTBE NPUMepoB.

D.2.2.3 lNpumep

PaccMoTpuM 6e3onacHoe OTKIMIYEHNE, KOTOPOE 3aBUCUT TOMBbKO OT ABYX NepemMeHHblX A u B. Ecnn npoBepKkon
ObINO YCTAHOBNEHO, YTO NOPOroBbIE 3HAYEHUS, KOTOPbIE Pa3aensalT BXOAHYIO Napy nepemeHHblXx A n B, onpegenersl ¢
TOYHOCTBLIO A0 1 % OT AnanasoHa unamepeHuss A unm B, To 4yncno paBHOMEPHO pacrnpeaerneHHbIX TECTOBbIX NPUMEPOB,
Tpebyemoe B obnactn A m B, 6bygeT paBHoO

n=1/8=10%

D.2.3 NpocTON CTAaTUCTUYECKNN TECT ANA PeXUMa ¢ BbICOKON MHTEHCUBHOCTBLIO 3anpoCcoB UMW HenpepbIiB-
HOro pexuma padoTbl

D.2.3.1 AcxoaHble npeanocbINiKK

a) PacnpegeneHne gaHHbIX Takoe Xe, KaK U pacnpegeneHne rnpu BbIMONTHEHUN OMepauun B PEXUME KOHMNAWHY.

b) OTHOCUTENBHOE YMEHBbLUIEHNE BEPOSATHOCTU OTCYTCTBUS OTKa3a NMponopunoHanbHO ANMUTENBHOCTU paccMaTpu-
BAEMOIro MHTEpBana BPeEMEHN N NOCTOAHHO B MPOTUBHOM CIy4ae.

c) Ansa obHapyxeHns nobbiX OTKA30B, KOTOPbIE MOTYT MOSIBUTBCH, CYLWLECTBYET aAeKBATHbIM MEXAHU3M.

d) TecT BbINOMHAETCH B TEYEHMNE BPEMEHU TECTUPOBAHUA L.

e) Bo Bpems TecTnpoBaHus { HUKAKMX OTKA30B HE MNPOUNCXOaNT.

D.2.3.2 Pe3aynbTaTthbl

CoOTHOWEHNE MeXay MHTEHCMBHOCTBIO OTKA30B A, YPOBHEM AgoBepus 1 — o 1 BpEMEHEM TECTUPOBAHUSA { UMeeT

BUA

MHTEHCMBHOCTL OTKA30B 00paTHO NponopuuoHanbHa cpegHeMy BPpeEMEHU HApabOTKM Ha OTKa3:

p =]
MTBF
[Tpumeyvanwne—HacToawmm ctTaHgapT HE genaeT pasnnymn mexagy MHTEHCUBHOCTBIO OTKA30B B Yac U 4acToTou
0TKa30B B yac. CTPoro roBopsi, BEpOATHOCTb OTKa3a F CBsi3aHa C 4acTOTOM OTKA30B f BbipaxkenneMm F = 1 — el ogHako

06nacTb NPUMEHEHUA HACTOSLLENO CTAHAAaPTa OXBATLIBAET YACTOTY OTKa30B meHee 107 1/4, a Ana HeBONbLUNX 3HAYEHWI
4acTOTbl cnpaBeaIMBo F=1-t.

D.2.3.3 Npumep

Tabnuua D.4 — BepoatHOCTM OTKasa Ans pexxmma ¢ BbICOKOW MHTEHCUBHOCTBIO 3anpOCORB
NN HENPEepPbIBHOIoO pexunma padoThl

1—o Y
0,95 3t
0,99 4.6/t

Nna nogTBepXaeHWsl TOro, 4YTO cpeaHee Bpemsl HapaboTKM Ha OTKa3 cocTaensAeT, No MeHbwen mepe, 108 4
c ypoBHeM aoeepus 95 %, tpebyeTca Bpema TecTupoeanmsa 3x 108 4 n gomkHbl 6biTe cOBNIOAEHbI LCXOAHBLIE NPEANOCHIII-
K. Yncno 1ecTtoB, HEOHBXOANMMOE ANS KXA0ro YPOBHSA NMONMHOTLI 6€30nacHOCTU,— B COOTBETCTBUK € Tabnuuen D.1.
D.2.4 NMonHoe TecTUpOBaHUE
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[Tporpammy MOXHO paccmaTpuBaTh Kak YPHY, cogepxawyto N wapos. Kaxgbin wap npeacraBnseT cobon KOHKPEeT-
HOE CBOUCTBO nporpammel. LLlapbl naenekarTca cry4amHo 1 3aMeHAITCA nocne npoeepku. [lonHoe TectnpoBaHne goc-
TUraeTCs, eCnn BCe Wapbl N3BITEYEHDI.

D.2.4.1 AcxoaHble npeanocbIsIKK

a) Pacnpegenenne 1eCTMpyeEMbIX OaHHbIX TAKOBO, YTO KaXgoe u3 N CBOUCTB NporpamMmmbl TECTUPYETCH C PaBHON
BEPOATHOCTLIO.

b) TecTbl NPOBOAATCH HE3ABUCUMO APYr OT apyra.

c) Kaxgbi nosiBNAWMNCS 0TKa3 0OHapy>XMBaeTCA.

d) Yncno tectoBbIX Nnpumepos n >> N.

e) Bo BpemMsi n TECTOBbLIX NPUMEPOB OTKA3bl HE MOSIBISAIOTCA.

f) Kaxgbin NporoH tecta KOHTPONUPYEeT OQHO CBOMUCTBO NporpamMmbl (CBOMCTBO MNPOrpamMmbl - 3TO TO, YTO MOXET
ObITb NPOTECTUPOBAHO BO BPEMS OQHOINO NPOroHa Tecra).

D.2.4.2 Pe3ynbTaTthbl

BepoATHOCTb TECTUPOBAHUSA BCEX CBOUCTB NPOrpamMmbl p onpeaensieTcs BblpaXKeHnem

N—=1 _ N— .5\ . N\ T
- S5 w01 Bl

J=1

e C; y = N(N — 1)..}EN —j+

[Tpy OUEHKE 3TOro BbIPAXKEHUSI OBbIMHO TOJNBKO MNEPBLIE €r0 YNEHbl UMEKT 3HAYEHUE, MOCKONbKY B peanbHbIX
YCITOBUSIX BbIMOIHAETCH COOTHOLWEHUE n >> N, 4TO genaeT BCe YNeHbl 3TOro BblpaXeHus npu 60MbLWOM j HECYLWLECTBEHHbI-
MW. OTO BUAHO 13 Tabnuubl D.5.

D.2.4.3 lNpumep
PAacCMOTPUM MporpamMmmy, KoTopast UMena HeCKOSbKO MHCTalmnMAUMn B TEHEHNE HECKONBbKUX NET. 3a 370 BPEMS OHa
BLINOIHAMNACH, N0 MeHblen mepe, 7,5 X 10° pas. Mpeanonoxum, 4To Kaxgoe coTOe BbIMOMHEHNE NPOorpaMmbl COOTBET-
CTBYET NEPEYUNCIIEHHBIM BbilLe UCXOAHbIM npeanocbinkam (cm. D.2.4.1). Moatomy ans CTaTUCTUYECKOW OLEHKMU MOTYT
ObITh NPUHATHI 7,5 X 10% BbINONHEeHWI nporpammbl. Ecnv npegnonoxute, uto 4000 TECTOBLIX NPOXOXAEHUIN NPOrpam-
Mbl MOIYT BbINOJNTHUTL UCYEPIbIBAKOWEE TECTUPOBAHUE, CUNTAA TAKyH OUEHKY KOHCEPBATUBHOW, TO B COOTBETCTBUM C
Tabnvuen D.5 BepoOATHOCTb TOro, YTO He BCe ByaeT npoTecTupoBaHo, coctaenser 2, 87 x 107°.

[Tpn N = 4000 3Ha4yeHns nepBbiX YEHOB B 3aBUCUMOCTU OT n npeactasnedsl B Tabnmuye D.5.

Tadbnwuya D.5— BepoatHOCTb TECTUPOBAHUA BCEX CBOWUCTB NPOrpamMmmbl

n p
5 x 104 1-1,9 % 102+1,10 x 1074 — ...
7.5 x 10 1-2,87 %X 105+4 x 10710~ .
1 % 105 1-5,54 x 108+1,52 x 10715 — ..
2 x 105 1-7,67 X 10719+ 2,9 x 10737 — ..

Ha npaktuke Takme oueHKn AoIKHbl ObiTb KOHCEPBATUBHbIMK [14].

D.3 JlutepaTtypa

Bonee nogpobHyto MHOOPpMAaLUIO MO YKa3aHHbIM Bbille mMeTogaam MOXHO HanTu B |IEEE 352:1987 u cneayowmx
OOKYMEHTAaX:

Verification and Validation of Real-Time Software, Chapter 5. W. J. Quirk (ed.). Springer Verlag, 1985, ISBN
3-540-15102-8.

Combining Probabilistic and Deterministic Verification Efforts. W. D. Ehrenberger, SAFECOMP 92, Pergamon
Press, ISBN 0-08-041893-7.

Ingenieurstatistik. Heinhold/Gaede, Oldenburg, 1972, ISBN 3-486-31743-1.
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MpunoxeHne F
(cnpaBo4HOe€)

CBegeHUs 0 COOTBETCTBUM CChINMTOYHbIX MeXAaYyHapoaHbIX CTaHOAPTOB HaLUOHaNbHbIM
ctaHpapTtaMm Poccuunuckou Pegepauuu

Tadobnnua F.1

O0Bo3Ha4veHne CChbINMOYHOro OBo3HaYeHne N HaMMEHOBaHUNE COOTBETCTBYIOLLETO
MEXAYHAPOAHOro craHgapra HaUMoOHanLHOro craHpgaprta Poccunckon Genepaumn

MCO/M3K PykoBoacTeo [OCT P 51898 — 2002 AcnekTtbl 6e3onacHocTu. [lpaBuna BkNYeHUs B ctaH4apThl
51:1999

MO3K PykoBoacTBO
104:1997

[[OCT P M3K 61508-1—2006 (M3K 61508-1—1998) ®yHKunoHanbHasa 6e30nacHoOCTb
CUCTEM 3MTEKTPUHECKMNX, INEKTPOHHBIX, NPOrPamMMUPyEMbIX 3MEKTPOHHbLIX, CBA3AHHbLIX C
besonacHocTbly. Yactb 1. Obwme TpeboBaHuA

[[OCT P M3K 61508-2—2007 (M3K 61508-2—2000) dyHKunoHanbHasa 6e30nacHOCTb
M3K 61508-2:2000 CUCTEM 3NEKTPUYECKNX, SNMEKTPOHHbIX, MPOrPaMMUPYEMbIX 3MEKTPOHHbIX, CBSA3AHHbIX C
besonacHocTblo. Yactb 2. TpeboBaHus K cncrtemam

[[OCT P M3K 61508-3—2006 (M3K 61508-3—1998) ®dyHKunoHanbHasa 6€30nacHOCTb
CUCTEM 3NEKTPUHECKNX, INEKTPOHHLIX, MPOrPaMMUPYEMbIX 3MEKTPOHHbLIX, CBSI3AHHbIX C
be3onacHocTblo. Hactb 3. TpeboBaHUA K NporpammHoOMy obecneqveHuto

[[OCT P M3K 61508-4—2006 (M3K 61508-4—1998) ®yHKUMOHaNbHasa 6€30NacHOCTb
MOK 61508-4:1998 CUCTEM 3ITEKTPUYECKUX, SNEKTPOHHbIX, MPOrpamMMUPyeMbIX 3MEKTPOHHbIX, CBA3aHHbIX C
be3onacHocTblo. Yactb 4. TepMUHbI U onNpeaeneHns

[[OCT P M3K 61508-5—2006 (M3K 61508-5—1998) dyHKUMOHanbHasa 6e30nacHOCTb
MK 61508-5-1998 CUCTEM 3NEKTPUHECKUX, SMNEKTPOHHBLIX, NPOrPaMMNPYEMBbIX 3MEKTPOHHbLIX, CBA3AHHbLIX C
besonacHocTblo. YacTe 5. PekomeHgaumm no NpUMEHEHUID METOAOB onpeaeneHus
YPOBHEN MONHOTHI HE&30NAaCHOCTH

[[OCT P M3K 61508-6—2007 (M3K 61508-6—2000) ®dyHKUMOHanNbHasaA 6€30nacHOCTb
MSBK 61508-6:2000 CUCTEM SMNEKTPUYECKUX, SMEKTPOHHbIX, MPOrpaMMUPYEMbIX 3NEKTPOHHBIX, CBA3AHHbIX C
beszonacHocTblo. YacTte 6. PykoBogcteo no npumeHeHnto MIK 61508-2:2000 n M3K

61508-3:1998
IEEE 352:1987 *

MOK 61508-1:1998

MOK 61508-3:1998

* COOTBETCTBYIOLWMN HAUMOHANBbHbIN CTaHAAaPT OTCyTCTBYET. [1Oo ero yrBep>XaeHmns pekoMeHa4yeTCcs UCMonb30-
BaTb NEPEBOA HA PYCCKMUN A3bIK AAHHOIO MeXayHapoagHoro craHgapra. [lepeBoa 4aHHOINo MeXxgyHapoaHoro craHgap-
Ta Haxoautcs B PegepanbHOM MHDOPMALMOHHOM (POHAE TEXHUYECKUX PErnameHTOB U CTaHOapTOB.

65




[OCT P M3K 61508-7—2007

1]
21 |
3] |

4] |
5] |

6] |
7] |

8] |
9] |

|

LY

L ¥

LY
SO ON=O

L ¥

Y

L ¥

19
20

21
22
23
24

25
26
27

=C 60068-1:1988
=C 60529:1989
EC 60812:1985")

EC 60880:19862)
=C 61000-4-1:19923)

=C 61000-4-5:1995%)

=C 61000-5-2:1997

EC 61025:1990°)
=C 61069-5:1994

IEC 61078:19916)
IEC 61131-3:19937)
IEC 61160:19928)
IEC 61163-1:1995%)
IEC 61164:199570)
IEC 61165:1995'")
IEC 61346-1:1996
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IEC 61511-SER

IEC 6170412)
1SO 5807:1985

ISO/IEC 7185:1990
ISO/IEC 8631:1989
ISO/IEC 8652:1995
ISO 8807:1989

ISO/IEC 9899:199013)

ISO/IEC 10206:1991

ISO/IEC 10514-1:1996 Information technology —

) B Hactosiwee Bpems gevicteyet IEC 60812:2006 Analysis techniques for system reliability —

Bubnuorpacusn

Environmental testing — Part 1. General and guidance

Degrees of protection provided by enclosures (IP Code)

Analysis techniques for system reliability — Procedure for faillure mode and effects analysis
(FMEA)

Software for computers In the safety systems of nuclear power stations

—lectromagnetic  compatibility (EMC) — Part 4: Testing and measurement techniques —
Section 1. Overview of iImmunity tests. Basic EMC publication

= lectromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques —
Section 5: Surge Immunity test

= lectromagnetic compatibility (EMC) —
Section 2: Earthing and cabling

Fault tree analysis (FTA)
Industrial-process measurement and control — Evaluation of system properties for the
purpose of system assessment — Part 5. Assessment of system dependability

Analysis techniques for dependability — Reliability block diagram method

Programmable controllers — Part 3. Programming languages

Formal design review Amendment 1 (1994)

Reliability stress screening — Part 1: Repairable items manufactured in lots

Relability growth — Statistical test and estimation methods

Application of Markov techniques

Industrial systems, installations and equipment and industrial products — Structuring,
principles and reference designation — Part 1. Basic rules

Industrial-process measurement and control — Documentation of application software
Functional safety — Safety instrumented systems for the process industry sector — ALL
PARTS

Guide to the selection of software test methods for reliability assessment

Information processing — Documentation symbols and conventions for data, program
and system flowcharts, program network charts and system resources charts

Information technology — Programming languages — Pascal

Information technology — Program constructs and conventions for their representation
Information technology — Programming languages — Ada

Information processing systems — Open Systems Interconnection — LOTOS — A formal
description technique based on the temporal ordering of observational behaviour
Programming languages — C

Information technology — Programming languages —
Programming languages —

Part 5: Installation and mitigation guidelines —

=xtended Pascal
Part 1. Modula-2, Base Language

Procedure for

failure mode and effects analysis (FMEA).

2) B HacTosiwee Bpems gencreyeT IEC 60880:2006 Software for computers in the safety systems of nuclear power
stations.

3) B HacTosiwee Bpems gencteyeT IEC 61000-4-1:2000 Electromagnetic compatibility (EMC) — Part 4: Testing

and measurement techniques — Section 1: Overview of immunity tests. Basic EMC publication.

4) B HacTosiwee Bpems gevicteyeT IEC 61000-4-5:2005 Electromagnetic compatibility (EMC) — Part 4: Testing
and measurement techniques — Section 5. Surge immunity test.

°) B HacTosiwee Bpems gencteyeT IEC 61025:2006 Fault tree analysis (F

A).

) B nactosiwee Bpems gevnctByeT IEC 61078:2006 Analysis techniques for dependability — Reliability block
diagram method.

) B HacTosiwee Bpems gencteyeT IEC 61131-3:2003 Programmable controllers — Part 3:

Programming languages.

8) B nacTosiwee Bpems gencteyeT IEC 61160:2005 Formal design review.

9) B HacToswee Bpemsa gencteyet IEC 61163-1:2006 Reliability stress screening —

man ufactu red In lots.
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Part 1. Repairable items

0) B HacTosiwee Bpems gencteyeT IEC 61164:2004 Reliability growth — Statistical test and estimation methods.
1) B nacTosiwee Bpemsa pencteyet IEC 61165:2006 Application of Markov techniques.
B ctagun paspaboTkw.

B HacToswee Bpema gencteyeT ISO/NEC 9899:1999 Programming languages — C.
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[31] ISO/IEC 1539-1:19972)

2004
132] ISO/

EC/TR 159423)
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Information  technology — Programming languages — Part 3: Object Oniented Mo-
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