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Mpeaucnosue

Lienu 1 npuHumMnel cTaHaapTusaummn B Poccuiickon Pegepauum yctaHosneHbl PeaeparnibHbiM 3akoHOM OT
27 gekabps 2002 . Ne 184-93 «O TeXHNYECKOM PErynMpoBaHY, a Npasuna NpUMeHeHUs HauMoHanbHbIX CTaH-
napTtos Poccuiickoin ®egepaummn —FOCT P 1.0—2004 «CtaHaaptusaums B Poccuinckoin Pepepavm. OCHOBHbIE
NOMOXeHUs»

CeepeHus o cTaHaapTe

1MO0OrOTOBIEH o6LecTBOM C OrpaHn4eHHO OTBETCTBEHHOCTLI0 «KopropaTUBHbIE 3EKTPOHHBIE CUCTe-
Mbi» 1 TEXHUYECKMM KOMUTETOM Mo cTandapTusaumumn TK 10 «MepcnekTuBHbIE NPOU3BOACTBEHHbIE TEXHOMNOTM,
MeHe)KMEHT W1 OLieHKa pUCKOB» Ha OCHOBE CODCTBEHHOrO ayTeHTUYHOro Nepesoaa cTaHaapTa, yka3aHHoro B
nyHkTe 4

2 BHECEH YnpasneHuem passuTtusi, nHdopmMaLnoHHoro o6ecneveHus u akkpeautauumn degepansHoro
areHTCcTBa Mo TEXHU4ECKOMY perysiMposaHuio U MeTponorim

3 YTBEPXIEH 1 BBE[EH B LJEMCTBWE Mpukasom PeaepansHOro areHTCTBa Mo TEXHUHECKoMY perynv-
poBaHu1io 1 meTponorin oT 27 Aekabps 2007 r. Ne 581-cT

4 HacTosiwuia ctaHaapT UaeHTUYeH MexayHapoaHomy ctaHaapty MOK 61508-7:2000 «®PyHkuuoHanbHas
6e30MacHOCTb CUCTEM 3MIEKTPUYECKUX, SNEKTPOHHBIX, MPOrpaMMUPyeMbIX 3NEKTPOHHBIX, CBA3aHHbIX ¢ 6e3onac-
HocTbio. HYacTb 7. AHanus metoaos u cpeacts» (IEC 61508-7:2000 «Functional safety of electrical/electronic/
programmable electronic safety-related systems — Part 7: Overview of techniques and measures»).

HanmeHoBaHWe HacTosILLEero cTangapTa M3MeHeHO OTHOCUTENTbHO HaUMEHOBaHWS! YKasaHHOTo MexayHapoa-
HOro cTaHgapTa Ans npueeaeHus B cooteeTcTeue ¢ FTOCT P 1.5—2004 (noapasaen 3.5).

Mpy NpMMeHeHUN HacTosILLEero cTaHaapTa pekoMeHayeTCsl UCMNOMb30BaTh BMECTO CChINMOYHbIX MeXayHa-
POAHBIX CTaHAaPTOB COOTBETCTBYIOLLME UM HALMOHaMNbHbIE CTaHAapTbl, CBEAEHWSA O KOTOPbLIX NpUBEAEHb! B [0-
nonHUTENbLHOM NpunoxeHun C

5 BBEAEH BINEPBbIE

Ungbopmayusi 06 usmMeHeHUsIX kK HacmosiuwemMy cmaHOapmy nybriukyemcsi 8 exe200H0 u30asaeMoM UH-
ghopMalUOHHOM yKa3amerie «HayuoHarbHble cmaHdapmbi», @ MEKCM U3MeHeHUU U MOMNpasoK — 8 EXXEMECSIYHO
u30asaeMbix UHGhOpMAaLUUOHHBIX yKkazamensix «HauyuoHanbHbie cmaHOapmel». B criydae nepecmompa (3amMeHbi)
unu ommeHsi Hacmosiueao cmaxdapma coomeememeyroujee yeedomreHue 6ydem ornybruKkosaHo 8 exxeme-
cs4HO u3basaeMoM UHGOpMayUOHHOM ykasamerne «HauyuoHansHble cmaHlapmeiy. Coomeememeyiolas uH-
gopmavusi, yaeOomIieHUe U MeKecmbi pasmeliaromesi makke 8 UHghopMayUoHHOU cucmeme obuiezo rnosb308a-
HUS1— Ha ogbuyuansHom catime ®edeparibHO20 a2eHMCMea 10 MeXHUYECKOMY peayupo8aHUro U Memposioauu
8 cemu UIHmepHem

© CrangapTtuHdopm, 2008

HacToswuia ctaHgapT He MoXeT 6bITb MOSTHOCTLIO UM YaCTUYHO BOCnpounsseaeH, TUpaxkMposaH 1 pacnpo-
CTpaHeH B ka4decTse Od)VILLI/IaJ'IbHOI'O nsgaHna 6es paspeleHna CDenepaanoro areHTcTBa no TexHn4eckomy
perynnposaHno 1 MeTpOJ1I0rn
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BBegeHue

CucTeMbl, COCTOSILLINE M3 SNEKTPUYECKUX N/UIN 3NIEKTPOHHBIX KOMMOHEHTOB, B Te4eHUe MHOTMX NeT 1c-
Monb3yloTcs ANs BbiNoNHeHWs dyHKUMIA 6esonacHocTy B 6onbLUMHCTBE obnacTel npuMeHeHus. KoMnbioTepHble
cucTeMbl [06bIYHO HasblBaEMbIE MPOrPaMMUPYEMbIMU SIIEKTPOHHBIMU cucTeMamu (PES)], ucnonbsyemble Bo Bcex
obnacTsax NpUMeHeHUsa ANs BbINOJHEHNS 38424, He CBsi3aHHbIX ¢ 6e30MacHOCTLIO, BO BCE BO3pacTatoLLX MacLLl-
Tabax ncrnonb3ayloTea Ans pelleHus 3aaad obecnedeHuns 6esonacHocTy. [Ans addeKkTUBHOI 1 Ge3onacHoi aKkc-
nnyartawuum TEXHOMOMIA, OCHOBaHHbIX Ha UCMOMb30BaHUN KOMMLIOTEPHBIX CUCTEM, BaXKHO, YTOObI N1La, oTBeT-
CTBEHHbIE 32 MPUHATUE PELLIEHWA, UMESI B CBOEM PacropsikeHWU NpakTuyeckne pyKoBoAcTBa No Bonpocam
Ge3onacHocTU.

HacTrosawuii ctaHaapT ycTaHasnmeaeT obLLmii noaxoa K Bonpocam obecneyeHuns 6e30nacHOCT Y BCETO XKus-
HEHHOro LiMKIa CUCTEM, COCTOSILLINX 3 SIEKTPUYECKMX U/UI 3MEKTPOHHBLIX /UM MPOrpaMmMMpyeMbIX SreKTPOH-
HbIX KOMMOHEHTOB [3MEeKTPUYECKMX/ SNEKTPOHHbIX/ NpOorpamMmmMmUpyemMbiX 3MEKTPOHHBIX cucTeM (E/E/PES)), uc-
Monb3yeMblX 419 BbINONHEHUs1 yHKLMIA Be3onacHoCTU. OTOT YHUDULMPOBaHHBI NoAxo Obin NPUHAT ANs pas-
pPaBoTKM paLnoHanEHOM U NOCNef0BaTENIbHON TEXHUYECKON KOHLENLMN A5l BCEX SMIEKTPUYECKUX CUCTEM, CBSI-
3aHHbIX ¢ GesonacHocTbio. OCHOBHOM LIENbIO HACTOSALLEro cTaHAapTa ABnseTcsa coaecTeue pa3paboTke craH-
[apToB ANA UX NPUMEHEHUS B PasfnnYHbIX NpeamMeTHbIX 06nacTsx.

O6bl4HO 6e3onacHOCTL CUCTEM AOCTUMaeTCs UCTIONB30BaHWEM B HUX HECKOSbKUX CUCTEM 3aLUMUTBI, B KOTO-
PbIX UCTIONbB3YIOTCA PasfMyHble (HanpUMep MexaHu4eckue, rmapasnuyeckne, NHeBMaTUYecKue, arekTpudeckue,
ANeKTPOHHbIE, NporpaMmmpyeMble 3NeKTpoHHbIe ) TexHosoruu. CneaosatenbHo, Mobas ctparerns 6esonacHoCTU
[OJTKHA YYUTbIBaTb HE TOMBKO 3NIEMEHTbI, BXOASLLME B COCTaB OTAENbHbIX CUCTEM (HanpuUMep AaT4uKK, yrnpas-
NALMe YCTPONCTBA U UCTIONHUTENBHBIE MEXaHU3MBbI), HO Takke U MOACUCTEMBI, CBSI3aHHbIE ¢ 6e30MacHOCTLIO,
BXOASLLME B COCTaB KOMGMHMPOBAHHON CUCTEMBI, CBA3aHHOMN ¢ 6e3onacHOCTLIO. Takum 0bpa3om, XOTS HacTosi-
LLLMIA cTaHAaPT B OCHOBHOM PacnpoCTpaHAeTCs Ha anekTpudeckue / aNeKTPOHHbIE / MporpaMMUpyeMbIe 311EKTPOH-
Hble (E/E/PE) cucTeMbl, cBsizaHHbIe ¢ 6e30MacHOCTLI0, OH MOXET Talke AaTk npeAcTasreHue o6 obLuen CTpyKTy-
pe, B paMKax KOTOpOl paccMaTpuBaloTC CUCTEMBI, CBAI3aHHbIE ¢ 6€30MacHOCTbI0, OCHOBaHHbIE Ha APYTUX TeX-
HOMOTNAX.

Mpu3aHaHHBLIM haKToOM ABNAETCA CYLWEeCTBOBaHWE OrPOMHOro pasHoobpasus npumeHeHui E/E/PES B pas-
TNNYHBIX NPeAMETHbIX 06racTaX, OTANYAIOWNXCA Pa3HOW CTENEHDLIO CIIOXKHOCTU, ONACHOCTAMU U BO3MOXHBLIMA
puckamMu. B kaxaoM KOHKPETHOM NpUMEHEHUN UCNONb3oBaHKe HeobxoauMbIx Mep 6e3onacHocTn ByaeT 3aBu-
CEeTb OT MHOrOUYUCHEHHBIX PaKTOPOB, CNEUMMUYHBIX AR 3TOFO KOHKPETHOIO NpUMeHeHUs. HacToAwmin ctaHaapr,
ABMsAsACL 6a30BbIM, NO3BONSAET POPMYNMPOBaTL Takue Mepbl 4s1sl BHOBb pa3pabaTbiBaeMblX MexayHapoaHbIX
CTaHAapTOB ANf pasnuyHbIX NpeaAMeTHbIX obnacTei.

Hacroswumi craHaapT:

- paccMaTpuMBaeT Bce COOTBETCTBYIOLLME 3Tarnbl XXU3HEHHOMO LyKITa cucteM 6e30MacHOCTU B LENOM, a Takke
nogacuctem E/E/PES v nporpammHoro obecneveHns (Ha4ynHas ¢ UCXOAHOM KOHLIENLMK, BKIIOYAA NPoeKTupoBa-
Hue, pa3paboTKy, aKcryaTauuio, TEXHUYeckoe o6CnyXnsaHne 1 BblIBoA4 U3 aKcrlyaTauum), B Xoae KOTOpbIX
E/E/PES ucnonb3ylotcsi Ans BbiNoSHeHUS PYHKUWI 6e3onacHocTy;

- pa3paboTaH ¢ y4eTOM BbICTPOro passuUTUsi TEXHOMOMIA; €70 CTPYKTYpa SIBIISIETCA [OCTATOMHO YCTOMYMBOM
1 NonHoiA Ans yaoBrieTBopeHus noTpe6HocTel pas3paboTok, KoTopble MOrYT NosSIBUTLCS B GyayLuem;

- AenaeT BO3MOXHOW pa3paboTky cTaHaapToB 061acTeil NPUMEHEHNS, B KOTOPbIX UCMOMb3YIOTCA CUCTEMBI
E/E/PES; pa3spaboTka cTaHAapToB A ob6nacTei NpuMeHeH1s B pamkax o6LLei CTpYKTypbl, BBOAUMOIA HAcTos-
LLIMM CTaHAaPTOM, AOSDKHA NPUBOAUTL K 6oree BbICOKOMY YPOBHIO COMMacoBaHHOCTU (HanpuMep OCHOBHbIE MPUH-
Lynbl, TEPMUHOMOMNSA U T.M.) KaK ANs OTAENbHbIX 06nacTe NpUMEHEHUs, Tak 1 41l UX COBOKYNHOCTU; 9TO AaeT
npenMyLLecTsa Kak Anst 6e3onacHocTu, Tak U B cpepe IKOHOMUKMK;

- NpefocTaBnsAeT MeTo paspaGoTku cneuydukaumia ana TpeGosaHuin GesonacHocT, HeOGXOANMBIX ANs
JocTkeHus TpeGyemoit pyHKUMOoHanbHoM 6esonacHocTu E/E/PE cuctem, cBsizaHHbIX ¢ 6e30NacHOCTbIO;

- UCTIONb3YET YPOBHU MONHOTBLI 6e30MacHOCTY AN 3aAaHUs MaHUPyeMoro ypoBHst MoNHOTLHI 6e3onacHocTy
byHKUMIA, KOTOpblE AOMKHBI GbITb peanuaoaHbl E/E/PE cuctemamu, cBsazaHHbIMU ¢ 6e30MacHOCTbIO;

- Ucnonb3yeT AN onpeaeneHns ypoBHei NonHOTL 6e30MacHOCTU NoAXoA, OCHOBaHHBIA Ha OLEHKE PUCKOB;

- ycTaHaBnMBaeT KONMYECTBEeHHbIE 3HaueHUs1 0Tka3os E/E/PE cucTeM, cBsazaHHbIX ¢ 6e30nacHOCTLIO, KOTO-
pble CBAI3aHbl C YPOBHAMU NOSHOTHI 6e3onacHoCTy;

- ycTaHaBNMBaET HUXKHWIA Npeen NiaHUpyeMbIX 3HaYEHWUI OTKA30B B PEXMME OMNaCHbIX OTKA30B, KOTOPbIN
MoOXeT 6bITb 3aaaH Ana otaensHoi E/E/PE cuctemsl, cBasaHHol ¢ 6esonacHocTeto; ana E/E/PE cuctem, cega-
3aHHbIX ¢ 6e30MacHOCTLI0 paboTalowWwmx:

\Y
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- B peXXMME C HA3KON UHTEHCUBHOCTLIO 3aNpoCcoB HWKHUIA Npeaen Ans BbINOSIHEHUS MNaHNPYeMOon (PyHKLIMK
Mo 3anpocy ycTaHaenMBaloT Ha cpefHel BepoaTHoCcTU oTka3os10—S5;

- B peX1ME C BbICOKON MHTEHCUBHOCTbLIO 3aMpoCoB HWKHWUI Npeaen ycTaHaBNuealoT Ha BEPOATHOCTU onac-
HbIX O0TKa3oB 10—9 Byac.

Mpumeyadune—KonkpetHaa E/E/PE cuctema, cBsizdaHHana ¢ 6€30NacHOCTLIO, He 00s13aTensHO Npegnonaraet
OAHOKaHanNbHYI0 apXUTEKTYPY;

- IPUMEHSIET LLMPOKWIA HAaGOoP NPUHLMNOB, METOAOB U Mep ANs A0CTUKEHNA YHKUMOHaNLHOM 6e3onacHoc-
Tu E/E/PE cuctem, cBsizaHHbIX ¢ 6e30nNacHOCTbIO, HO HEe UCTONb3yeT KoHLenuuio 6e3aBapuiiHOCTH, KoTopast Mo-
EeT UMETb Ba>KHOE 3HaveHue B crny4yae, ecriv BUAibl OTKA30B XOPOLLO onpeaeneHsbl, a YpoBEHb CIIOKHOCTU SIBNS-
€TCA OTHOCUTESbHO HEBLICOKUM. KoHuenums 6e3aBapMintHoCTV NpU3HaHa HenoaxoasILLEen N3-3a LUMPOKOro aAnana-
30Ha cnoxHocTu E/E/PE cucteM, cBsidaHHbIX ¢ 6e3onacHocTbio U nognagalowmx nog obnacts NpuMeHeHUs
HacToALWero ctaHaapra.

1* \Y
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HAUUWOHANBbHBIW CTAHOAPT POCCUUCKOW OEOEPALMUMN

®YHKUUOHAJIbHASAA BE3SONACHOCTb CUCTEM 3NEKTPUYECKUX, SNEKTPOHHDIX,
NMPOrPAMMUPYEMbIX 3NEKTPOHHbLIX, CBA3AHHbIX C BE3ONACHOCTbLIO

YacTtb 7

MeTtoabl U cpeacTBa

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

OaTta BBegeHna — 2008—09—01

1 O6nacTb NnpUMeHeHuUsA

1.1 HacTosiwuin ctaHaapT coaepkut oblee onucaHne pasnuyHbIX METOLOB U CpeacTs, obecnednsaroLLmx
BbINonHeHWe TpebosaHnin MOK 61508-2 1 MOK 61508-3.

MpuMeyaHue— CcbiNkM AOMKHLI paccMaTpUBaTLCA Kak 6a30Bble CChINKM Ha MeTOAbl U MHCTPYMEHTbI 6o
KaK NnpyvMepsbl, U OHU MOTYT He OTpa)xaTb COBPEMEHHOE COCTOsSIHME 06nacTy.

1.2 CtaHpgapTbl MOK 61508-1 — MOK 61508-4 npeacTaenstoT coboit ocHoBomnonaratlme ctaHaapTbl No
6e30nacHOCTU, XOTS 3TOT CTaTyC He NPUMeHsIeTcs B KoHTekcTe E/E/PE cucTteM, cBAsaHHbIX 6e30nacHOCTbIo,
nMetoLLMx HeBonbLLyo CroXHOCTb (cM. MOK 61508-4, nyHkT 3.4.4). Kak ocHosononaratoLme craHaapTsl Mo
6e30MacHOCTM OHM NpeaHasHaveHbl A1 UCNOb30BaHUA TEXHUYECKUMMU KOMUTETaMU NMpUY NOAroTOBKE cTaHaap-
ToB B cooTBeTCTBUN ¢ MOK PykosoacTteo 104 n MCO/MOK 51. MexxayHapoaHbiin ctaHgapt MOK 61508 npeaHas-
Ha4eH, KPOMe TOro, A5 UCMONb30BaHWS B KA4eCTBE CaMOCTOATENIbHOIO CTaHAapTa.

B kpyr 06si3aHHOCTE TEXHUMECKOTO KOMUTETA BXOAUT UCMONb30BaHUE, rae 3T0 BO3MOXHO, OCHOBOMonara-
IOLLUX CTaHAapToB Mo 6e30nacHOCTU NpY NOAroToBKe co6CTBEHHbIX cTaHAapToB. B aTom cnyyae TpeGoBaHus,
MeTOAb! NPOBEPKM UMK YCNOBUA NPOBEPKN HACTOSILLIErO OCHOBOMOMAaraloLWwero craHaapTa no 6e3onacHoCTU He
GyayT NPUMEHATLCA, €CNM 3TO HE YKa3aHo crneumarnsHO, Uy oHW 6yayT BKIlOYaTLCS B CTaHAAPTLI, NOArOTOBMNEH-
Hbl€ 3TUMU TEXHUYECKUMIN KOMUTETaMM.

Mpumevaunusn

1 dyHkumoHanbHasa 6e3onacHocTb cuctem E/E/PE, cBazaHHbIX ¢ 6€30MacHOCTBIO, MOXET AOCTUraTbCA TOMbKO B
TOM cryyae, Korga BCe COOTBETCTBYIOWME TpeboBaHUS YAOBNETBOPEHLI. [103TOMY BaxHO, 4TOGLI BCe 3TV TpebosaHua
6binu TWAaTeNLHO NPOAHANN3NPOBAaHBI U HA HUX GbiNW AaHbl aAEKBaTHLIE CCLINKK.

2 B CLWUA n Kanage o tex nop, noka CTaHAapTbl Ansi KOHKPETHOIO CEeKTopa npuMeHeHus ctaHgaptoB MOK 61508
(Hanpumep MOK 61511 [18]) He 6yayT onybnukoeaHbl B kKavecTBe MexayHapoaHbix ctaHgaptoB CLUA n Kanagel, cyuwie-
CTBYIOWME TaM HAUMOHasbHbIEe CTaHAApThI No 6e3onacHoOCTN B obpabartbiBatowmx cekropax, ocHoBaHHble Ha MOK 61508,
MoryT 6bITb NpumeHeHbl BMecTo M3OK 61508.

Uspanne ocbmumanbHoe

2935 1
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1.3 O6uasn cTpykTypa MOK 61508-1 — MOK 61508-7 ¢ ykazaHuem ponv M3K 61508-7 B AoCTUXEHNMU DYHK-
LuoHanksHoi 6eaonacHocTy E/E/PE cucteM, cBA3aHHbIX ¢ 6e30MacHOCTLI0, MoKkasaHa Ha pUcyHke 1.

TexHu4eckne
TpeboBaHus

— [ V3K 615081

Paspa6oTka o6lwmx TpeboBaHmit
Be3onacHOCTM (KoHUenLust, oBnacTs
NMPUMEHEHMS!, aHaNN3 ONacHbIX
€oBbITUA U prcKoB)
(E/EIPE cuctemsl, CBA3aHHbIE

M3K 61508-5 |—

covspgoes oo ool oo
)
Ha APYIUX TEXHOMOMSX; BHELLHE n: Z?g:::;;e
CPEACTBA CHKEHUS! PUCKA. EI‘IOJ‘IHOTG
Cm. noppaagensi 7.1 -7.5
apasi ) BeaonacHoCTH
Ha OCHOBE PUCKOB

Dpyrue
TpeboBaHuA

v
— M3K 61508—1 |—
Pacnpenenexue TpeboraHuii
Ge3onacHocTu no E/E/PE
cucTeMaM, CBA3aHHbLIM

¢ GesonacHoOCTbLIO
OnpeneneHun
(eMm. nogpaagen 7.6) > chpau.leHVIﬂ
M3K 81508—7 H M3K 615084 |
Y O630p meTog0B
—I Y cpencts HokymeHTaumns
Sranvn Do M3K 615086 |- (oM. paanen 5
E/pE/PE CVII(-:LTeM, g%%rcpnﬂgsggo PykosofcTso W npuroxexue A)
s no NpUMEHeHno
CBA3AHHBIX C CBSI3EHHOI M3pK v H M3K 615081 |
BesonacHocTbr ¢ 6£30MIaCHOCTHIO u M3K 615083
M3K 615082 M3K 615083 YnpasneHme
thbyHKUMOHANBHO
6e3onacHOCTLIO
(cm. paagen 6)

— [ MoK 615081 }——— 1 MK 615081 H

MoHTax, BBOA B SKCNMyaTauuio
1 NofATBEpXAeHUe COOTBETCTRUS

OueHka
6eaonacHocTH d)yHKLI.II/-IlOHa.I'IbHOﬁ
E/E/PE cucteM, cBs3aHHbIX HeaonacHOCTU

¢ 6e3onacHoCTbIO
(cm. nogpasaensl 7.13 n 7.14) (cm. paanen 8)

H M3K 61508—1 |

\
— MO3K 61508-1 |———

JKennyartauus v TEXHUYECKoe
COMpoBOXAEHUE, MOANMVKaLUS U
PEMOHT, BbIBOA U3 3KCMTyaTaumu

¥ YTUNu3aums
E/E/PE cucteMm, CBSI3aHHbIX
¢ 6e30nacHoCTbLIO

(cMm. nogpaspensl 7.15 - 7.17)

PucyHok 1 — CrpykTypa HacTosiwero ctaHgaprta
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2 HopmatuBHbIE CCbINKKU

B HacTosAWeM cTaHgapTe UCToSb30BaHbl HOPMATUBHbBIE CCbINKW Ha creaylollne cTaHaapThl:

NCO/M3K PykoeoacTeo 51:1999 PyKoBOACTBO MO BKMOYEHUIO B CTAHAAPTbI aCrEKTOB, CBAI3aHHbIX ¢ 630~
NacHoOCTbLIO

MOK PykoeoacTeo 104:1997 PykoBoACTBO MO NOAroTOBKE CTaHAAPTOB, CBA3AHHbIX ¢ 6€30MacHOCTbIO, U Mo
POMN KOMUTETOB € (pYHKLMAMU onpeaerneHns HanpasrieHnii M paspaboTku cTaHAapToB B o6nacty 6esonacHocTu

MOK 61508-1:1998 dyHkumoHanbHas 6e30MacHOCTb CUCTEM 3MEKTPUMECKUX, AMEKTPOHHBIX, NporpaMmupy-
eMbIX 3MEKTPOHHBIX, CBA3aHHLIX ¢ 6esonacHocTblo. YacTb 1. Obume TpeboBaHUA

MOK 61508-2:2000 dyHkumoHarnbHas 6e30MacHOCTb CUCTEM 3NEKTPUHECKUX, AMEKTPOHHBIX, NporpaMmupy-
€MbIX 3TEKTPOHHBIX, CBA3aHHbIX ¢ 6e3onacHocThlo. YacTb 2. TpeboBaHus kK cuctemam

MOK 61508-3:1998 dyHkumoHanbHas 6e30MacHOCTb CUCTEM JNEKTPUHECKUX, ANEKTPOHHBIX, NporpaMmupy-
eMbIX 3MTEKTPOHHbIX, CBSI3aHHbIX ¢ 6e3onacHocTbio. YacTs 3. TpebosaHus k nporpamMMHoMy obecneveHunto

MO3K 61508-4:1998 ®yHKLMOHaTbHasA 6e30MacHOCTb CUCTEM 3MEKTPUHECKUX, MEKTPOHHBIX, NPorpamMMupy-
eMbIX 3NEKTPOHHbIX, CBSI3aHHbIX ¢ 6e3onacHocTbio. YacTb 4. TepMUHbI M onpeaeneHns

MO3K 61508-5:1998 ®yHKLMOHaTbHast 6e30MacHOCTb CUCTEM NEKTPUYECKUX, AMEKTPOHHBIX, NPOorpamMmMupy-
€MbIX 3ITEKTPOHHBIX, CBA3AHHBIX ¢ 6e3onacHoCcTL0. HYacTb 5. PekomMeHaaumm no npuMeHeH1o MeToAo0B onpese-
NeHNs YPOBHE NonHoTLI 6e30nacHoCTU

MOK 61508-6:2000 ®yHKLMOHabHas 6e30MacHOCTb CUCTEM NEKTPUHECKUX, ANEKTPOHHBIX, NporpaMmupy-
eMbIX 3ITeKTPOHHbIX, CBSI3aHHbIX ¢ 6eaonacHocTbI0. YacTs 6. PykoeoacTso no npumeHeHuio MOK 61508-2:2000 1
MOK 61508-3:1998

IEEE 352:1987 PykosogcTeo IEEE no ocHOBHbIM NpUHLMNAM aHanM3a HaaexHocT! cucteM 6e3onacHocTu
aTOMHbIX 3HEPreTUYECKNX CTaHLIUIA

3 TepMuHbI 1 onpeaeneHus

B HacTodlleM cTaHAapTe NPUMEHSIOT TEpMUHBI U onpeaeneHus no MOK 615084.
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MpunoxeHune A
(cnpaBo4HoOe)

AHanus meTtofoB U cpefcTs ans E/E/PES: koHTponb cnyvaiHbix 0TKasoB o6opyaoBaHus
(cm. M3K 61508-2)

A1 BnekTpunyeckne
maBHas uenb: YnpaBrneHne 0TKa3aMu B 3MeKTPOMEXaHNYEeCKUX KOMMOHEHTax.
A.1.1 OTKasbl, 0GHapyXXnBaeMblé MOHUTOPUHIOM B PEXNMe KOHManH»

MpurvmedaHue— Ccbinka HA AaHHbIN meTop/cpencTBo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabmmubl A.2, A.3, A7TnA.14 —A19).

Llenb: obHapyxeHne 0Tka3oB MyTeM koHTpons noBedenws E/E/PE cuctem, cBA3aHHbIX ¢ 6€30MacHOCTBIO, B MPo-
Liecce HOpMarbHOrO (B peXXume OHNaWH) yHKLMOHMpOBaHUs ynpaensemoro obopygoBanusi (ganee — EUC).

Onucanve: npu onpeaeneHHbIX YCNoBUAX 0TKasbl MOMYT ObiTb 0BHapYKeHbl ¢ MOMOLWBIO UHGOPMaLMK, HanpuMep
0 noeegeHun Bo Bpemenn EUC. Hanpumep, ecnv KOMMyTaTOp, KOTOPLIN ABNAETCA YacTblo E/E/PE cuctem, CBA3aHHBIX €
6e30NacHOCTBI0, HOPMATbHO aKTUBU3UPYETCHA €O cTopoHsl EUC n ecnn npy 3TOM KOMMYTaTOP HE U3MEHSIET COCTOAHWSA
B MnpepnonaraemMoe BpeMsi, TO 0Tka3 mMoxeT 6biTb 06HapyxeH. ObbluHBIMM cnocobamy HEBO3MOXHO NOKanM3oBaThb
Takow OTKa3.

A.1.2 MOHUTOPUHr penenHbIX KOHTAKTOB

MpwrvmeduyaHune— Ccbinka HA AaHHbIN meTop/cpencTBo npuveegeHa B MOK 61508-2 (cm. npunoxenune A,
Tabnuubl A.2 n A.15).

Llenb: obHapyxeHne 0TKa3oB (Hanpumep Mavkv) penewHbiX KOHTaKTOoB.

OnucaHue: akTMBU3Mpyemble KOHTaKTHble pene (Mnu NOMOXWTENBHO YrpaBsieMble KOHTaKTbl B pene) CnpoekTu-
POBaHbl Tak, YTO MX KOHTaKTbl XEeCTKO CBA3aHbl Mexay coboi. PaccmoTpum ABa nepekntovaeMblX KOHTakTa a u b. Ecnu
HOpPManbHO Pa3OMKHYTbIV KOHTAKT & OKa3ancs CnasiHHbIM (3anmnwym), TO HOPMasribHO 3aMKHYTBIN KOHTaKT b He MoXeT
3aMKHyTbCH, ecnu obmoTka pene obectouneaeTca. CriegoBaTtenbHO, KOHTPOSb 3aMblKaHUS HOPMaNbHO 3aMKHYTOFO KOH-
TakTa b npn o6ecToHeHHoO 06MOTke perne MoxeT GbiTb MCMOMNb30BaH 4Nsl NOATBEPXAEHUS TOrO, YTO HOPMANbBHO Pa3oM-
KHyTbIVI KOHTaKT & pa3OMKHYT. OTCyTCTBVIe 3aMblKaHWs1 HOpMaribHO 3aMKHYTOro KOHTakra b yKa3blBaeT Ha OTKa3 KOHTAaKTa a,
NO3TOMY CXema KOHTPOIsA AOrmkKHa obecneyntb HageXxXHoe OTKINo4YeHne unm obecneunTb npoaomkeHne OTKINI4YeHus npu
no6om ynpaeneHun o6opyaoBaHusl KOHTaKTOM a.

IluTtepatypa:

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

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

A1.3 Komnapatop

MpumeyaHnwne — Ccunka HA AaHHbIN MeTop/cpencTBo npuBegeHa B MAK 61508-2 (cm. npunoxexue A,
Tabnuubl A.2, A.3,A.4).

Llenb: onepatueHoe obHapyxeHne (He 0OQHOBPEMEHHOE) OTKA30B B HE3ABMCMMOM Mozyne o6paboTku unn B KOM-
naparope.

Onucanue: curHansl He3aBUCUMBIX MOoaynen o6paboTkvM CPABHMBAIOT LIUKIIMHYECKU UMK HEMPEPbLIBHO KOMMapaTo-
pomM annapaTHeix cpeacTB. Cam koMnapaTop MOXeT OblTb BHELUHE TECTUPYEMbIM UMK JKE MOXET UCMONb30BaTh Camo-
KOHTpOnMpyeMmylo TexHonormio. ObHapyxmBaemele KOMNapaTopom pasnuumsi B NoBeieHUM NpOLECCOPOB HE3aBUCUMBbIX
mogynen chopMmpyloT nHcopmauuio ans coobuweHnr o6 oTkasax.

A.1.4 Cxema ronocoBaHnA N0 MAXXOPUTAPHOMY NpUHLUMNY

MpunmeyaHnwne — Ccunka HA AaHHbIN MeTop/cpencTBo npuBeaeHa B MAK 61508-2 (cm. npunoxexune A,
Tabrmubl A2, A.3nAA4).

Llens: obHapyxeHne n napupoBaHue OTKA3OB, MO MeHbLUe Mepe, B OOHOM U3 TPEX annapaTHbIX KaHasoB.

Onuncanmne: mofynb ronioCcOBaHNA, UCNONb3YIOWMIA MaXOpUTapHbIA NpUHUMN (2 U3 3, 3 u3 4 unu m u3 n), NCNONb3y-
etca Ana obHapy:keHWs1 n NapupoBaHus O0Tka3oB. Cama cxema rornocoBaHUsl MOXET BHELLHE TECTUPOBATLCA WIIN Xe OHa
MOXET MUCMONb30BaTh CAMOKOHTPONUPYIOLWME TEXHOMOMMN.

Tuteparypa:

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 OrcyrcTBMe NnuTaHus (OTKIMIOYEHUe 3Heprun)

MpumeduyaHune— Ccblka HA AaHHbIN MeTop/cpencTBo npuBeaeHa B MAK 61508-2 (cm. npunoxenune A,
Tabnuubi A.2, A9, A.14n A.15).

Llenb: BbinonHeHune yHkuuM 6€30MacHOCTY NMPY BLIKIIOYEHWN UITU OTCYTCTBUM NMUTAHWUSI.

Onucanme: yHKkUMsi 6€30MacHOCTU BLINONHAETCS, €ClNW KOHTaKTbl perie pa3oMKHYTbl U TOK He npoxoauT. Hanpu-
Mep, NpW UCNONb30BaHUM TOPMO30B [if1sl OCTAHOBKM OMAacHOro BpalLeHusl ABUraTternsi TopMo3a OTIYCKAlTCA 3amblKalo-
MMM KOHTAKTaMU B CUCTEMAX, CBSI3aHHbLIX C 6E30MacHOCTLIO, U BKIMIOYAIOTCS Pa3MbIKalOLWUMKN KOHTAKTaMU B CUCTEMAX,
CBAI3aHHbIX ¢ 6€30MacHOCTHIO.

INutepartypa:

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

A.2 dneKkTpoHuKa

maBHas uenb: ynpaereHve OTKasamy B TPAH3UCTOPHbLIX KOMIMOHEHTAaX.

A_ 2.1 TecTnpoBaHne N3bLITOYHbLIM 060pyZIOBaHMEM

MpumeduyaHune— Ccbyika HA AaHHbIN MeTop/cpeacTBo npueBegeHa B M3AK 61508-2 (cm. npunoxenue A,
Tabnuubl A.3,A.16, A.17n A.19).

Llenb: obHapyxeHue 0TKa30B ¢ UCMONb30BAHMEM M30ObITOUHbIX annapaTHbIX CPEACTB, TO €CTb C UCMONIb30BAHWEM
JOMNONHUTENBbHLIX annapaTHbIX CpeAcTB, He Tpebylowmxesa ans peanusaummn dyHkumiA o6paboTku.

Onucanme: n3bbITOUHbIE annapaTHbie CpeCcTBa MOTYT ObiTb MCNONb30BaHbl Arisl TECTUPOBaHUS HA COOTBETCTBYIO-
el yacToTe 3aaaHHbIX yHkumiA Ge3onacHocTu. Takoi noaxon o6biMHO TpebyeTcs AnNs peanu3aumun NONoXeHWn MyHk-
ToBA.1.1nnnA.2.2.

INutepartypa:

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

A_ 2.2 [NpyHUMNbI AMHAMWNYECKOTO YyripaBrieHus

MpunmeyaHwue— Ccbinka Ha gaHHbIi meTog/cpeacTBo npuBegeHa B MOK 61508-2 (cm. npunoxenune A, Tabnuuy
A3).

Llenb: obHapyxeHne cTaTMyeckux OTKa3oB NyTEM AMHAMUYECKOW 06paboTku curHanos.

Onucanve: NpUHYAUTENBHOE U3MEHEHNE APYIMX CTATUHECKUX CUTHAMNOB (FeHepPUPYEeMbIX U3BHE UNWU BHYTPU) NOMO-
raet obHapyXuBaTb CTaTUYECKME OTKa3bl B KOMMOHEHTAX. ATOT METOA YacTo acCcouMMpyeTCs C 3NEKTPOMEXaHNHECKUMM
KOMMOHEHTaMM.

Ilutepatypa:

Elektronik in der Sicherheitstechnik. H. Jurs, D. Reinert, Sicherheitstechnisches Informations- und Arbeitsblatt
330220, BIA-Handbuch, Erich-Schmidt Verlag, Bielefeld, 1993.

A.2.3 CTaHAapTHLIN TeCTOBLIN NOPT AOCTYMNa M apXMTEKTYpPa NPaHMYHOro CKaAHUPOBAaHNA

MpumedaHune— Ccbinka HA AaHHbIN meTop/cpencTeo npveegeHa B MOK 61508-2 (cm. npunoxenune A,
Tabnuubl A.3, A.16 M A.19).

Llens: ynpaeneHve n HabnogeHve 3a NPOMCXOOALWMM HA K&XKOOM KOHTaKTe MHTerpanbHon cxemsl (IC).

OnncaHne: TecTMpoBaHUe rPaHUYHOrO CKaHUPOBaHWSA MnpegcTaensiet cobort metog nocTpoenus IC, koTopbil no-
BblWaeT TecTupyemocTh IC, paspewas npobnemy AoCTyna K BHYTPEHHUM TOYKaM TeCTUPYeMOW cxembl. B TMNnYHOW cka-
HMPYEMOW MO rpaHuLaM MHTerpanbHOW Cxeme, cogepKallelrl BHYTPEHHWE NOTMYecKne CXembl, a TakKke BXOAHbIE U Bbl-
XoaHble Bydepbl, MeXay BHYTPEHHUMMW NTOTMYECKUMU CXEMaMU U BXOAHbLIMM/BbIXOAHbIMK Bydepamu, coeguHeHHbIMU C
BHEWHMMK KoHTakTamu IC, paamelwaetca CTyneHb COBWIoBoro permctpa. Cogepxumoe Kaxaoro CaABUrOBOro perncrpa
HaxoauTcsl B siUelike rpaHUYHOrO CKaHMPOBaHMs. Avelika rpaHUYHOrO CKaHMPOBaHWA MOXET yNpaBnATe U HabnopaTte 3a
NPOUCXOASILLIMM Ha K2XXJO0M BXOAHOM M BbIXOAHOM kOHTakTe |C Yepes cTaHgapTHLIN TECTOBBIN NOPT gocTyna. TecTupoea-
HUe BHYTPeHHUX Nnormveckmx cxem |C npoBoanTCA NyTeM OTKIIOHYEHUS Pa3MEeLEHHbIX Ha Ynne BHYTPEHHUX NOrMYeckux
CXEM OT BXOAHbIX CUrHAMOB, NMOSy4aeMbIX OT OKPYXaKLWMX KOMMOHEHTOB, U NOCNeayoWero BbiNONHEeHW BHYTPEHHEro
TECTUPOBAHUS. ATU TECTbI MOTYT BbITb MCMONB30BaHbI Ans 06HapyxeHus oTka3oB B IC.

Iuteparypa:

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

A.2.4 OTkazoycTon4umBoe o6opyaoBaHme

MpwumeduyaHune— Ccbinka HA AaHHbIN meTop/cpencTeo npveegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnvuy A.3).

Uenb: nepeBectn cucteMy B 6e30nacHoe COCTOsIHNE B CriyYae MOsiBNeHWs 0TKa30B.

OnucaHue: B annapaTHO peanu3oBaHHbIX CUCTEMAX CHATAETCH, YTO YCTPOMCTBO paboTaeT OTKA30yCTONHYMBO, €CMU:
- KOHKPETHbIN HAbop OTKa30B MOXeT NPMBOAUTL K 6&30NacHOMY COCTOSIHWMIO U

- OTKa3bl OOHapPYXMBAIOTCS.
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Tpumep — K xoHkpemHomy Habopy onmka3oe MO2ym OMHOCUMbLCST TOCMOSIHHbIe OMKa3bl, MOCMOSIHHbIC
omka3sbl muna «pa3oMKHyMbIU», KOPOMKUE 3aMbIKaHUs1 8 HYMpPU U MEXOY KOMIMOHEHMaMUu U HanpaeseHHbIe Ko-
PpOMKue 3aMbIKaHusl.

Jluteparypa:

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

Elektronik in der Sicherheitstechnik. H. Jirs, D. Reinert, Sicherheitstechnisches Informations-und Arbeitsblatt
330220, BIA-Handbuch, Erich-Schmidt Verlag, Bielefeld, 1993.

A.2.5 N30bITOUYHbIN KOHTPONb

MpumeuaHune— Ccbilka HA AaHHbIN meTop/cpeacTBo npuBegeHa B MAK 61508-2 (cm. npunoxenune A,
Tabnuuy A.3).

Uenb: obHapyxeHne OTKa3oB NyTeM CO34aHUSA HECKONbKMX (DYHKLMOHAINbHBIX MOAYNEW, KOHTPONA NOBEAEHUA
KaXgoro u3 HUx anst o6Hapy>XeHus1 OTKa30B U NOCreayLWEero MHULMMPOBaHUS nepexoaa B 6e3onacHoe cocTosHne npu
06HapyXeHUn Kakoro-nmbo HeCcoOTBETCTBUA B NOBEAEHUM.

Onucanve: dyHKUMA 6e3onacHOCTU BLINONHAETCA, NO MeHblUe Mepe, ABYMs annapaTHbIMKU kaHanamv. Beixogb!
3TUX KaHanoB KOHTPONupYyloTcsl U 6esonacHoe COCTOsiHUE MHUMUMMPYETCS npu obHapyxeHuu oTkasa (B crnydae, ecnu
BbIXOAHbIE CUTHANbl U3 BCEX KAHANOB HE UAEHTUYHbI).

Tuteparypa:

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

Elektronik in der Sicherheitstechnik. H. Jurs, D. Reinert, Sicherheitstechnisches Informations-und Arbeitsblatt
330220, BIA-Handbuch, Erich-Schmidt Verlag, Bielefeld, 1993.

A.2.6 InexTpuieckne/snNeKTPOHHbIE KOMMOHEHTbI ¢ aBTOMAaTU4Ye€CKOW NPOBEPKON

Mpumedanue— Ccbinka Ha gaHHbIN meToa/cpencTeo npuBegeHa B MOK 61508-2 (cm. npunoxenune A, 1ab-
nvuy A.3).

Llenb: o6HapyxeHne OTKasoB NyTeM Nepuoanveckoil NpoBepku cnocobHOCTU BbiNonHeHust dyHKumKM 6esonacHo-
cTh.

OnuvcaHune: annapaTHble CpeacTBa TECTUMPYIOTCA A0 3arnycka npouecca M 3aTem TeCTUpYIOTCSl MOBTOPHO yepes
cooTBeTCTBYyOWME uHTepeansl. EUC npogonxkaeT paboTy TONbKO NPy yCroBMK YCMELHOIO NPOXOXKAEHUA KaXKA0ro TecTa.

Iuteparypa:

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

Elektronik in der Sicherheitstechnik. H. Jirs, D. Reinert, Sicherheitstechnisches Informations-und Arbeitsblatt
330220, BIA-Handbuch, Erich-Schmidt Verlag, Bielefeld, 1993.

A.2.7 TeKyWMN KOHTPONb aHaNoroBbIX CUIrHanoB

MpwnmMedaHue— Ccbilka HA AaHHbIN meTog/cpeacTeo npueegeHa B MOK 61508-2 (cm. npunoxenune A,
Tabnuubl A.3n A.14).

Llenb: noBbiWeHne JOCTOBEPHOCTU PE3yNbTaToB M3MEPEHWIA aHamNoOroBbIX CUTHANOB.

Onucanue: Be3ge, rae BO3MOXHO, CNOMNb3YHOTCs aHanoroebie Npubopsl, a He uncdpoeble. B aHanoroeeix npubo-
pax oTknoYeHne unu 6esonacHble COCTOSIHUSA NPEACTABNAITCA YPOBHAMU aHANOIOBLIX CUrHANOB OOBIMHO C KOHTPONEM
YCTONYMBOCTU YPOBHSI 3TOrO curHana. 31o obecneynBaeT HEMPEPbIBHBIN KOHTPOIb U BbICOKYHO CTEMNEeHb AOCTOBEPHOCTH
nepegaqy curHana, CHUXaeT 4acToTy HeoOXOAUMOro rapaHTMRHOIO TECTUPOBaHMUA DYHKUMM YyBCTBUTENBHOCTU nepe-
gatuuka. BHewHre vHTepdericel, HanpyMep UMNYNbCHbIE NUHUK, TaKXKe HYXOAITCA B TECTUPOBaHU.

Iuteparypa:

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

A.2.8 CHNXKeHne HOMMHANbHOIO 3HaYeHUsA

Llenb: noBbilleHWe HAAEXKHOCTU KOMMOHEHTOB annapaTtHbIX CpeacTs.

OnncaHne: KOMMOHEHTBI annapaTHbIX CPeACcTB HOPMAIBHO BbIMOMHAT CBOW (DYHKLUUW HA YPOBHSIX HAMPSLKEHWN,
KOTOpPbIE 3anoXeHbl NMPY NPOEKTUPOBAHUM CUCTEMbI U ABMSAOTCA Bonee HU3KUMKM, YeM MakcUManbHO cneunduLmMpoBaH-
Hble HOMMHanbHbIE 3HaYeHUsl. CHUXKEHWE HOMMHANBHOTO 3HaYeHusi — 3TO MpakTuka, obecneumBaroLlas, uTo Npu BCex
HOPMarbHbIX YCNOBUSIX 3KCMIyaTaumMn KOMMOHEHTbl ByayT HOpManbHO (OYHKLUMOHWPOBATL MPU YPOBHSX HaNpPSKEHUN
HWXE WX MaKCUMASbHbIX 3HAYEHUA.

A.3 Mogynun o6paboTkm

MmaBHasi Lenb: pacno3HaBaTtb OTKa3bl, KOTOPbIE NMPUBOAAT K HEMPABUIBHBIM pesynbTataM B Moaynsx o6paboTku.

A.3.1 MporpammHoe camoTecTMpPOBaHMe: NpeaenbHOe KONN4ecTBO KOMGMHaUWNA (0QHOKaHanbHoe)

MpumeyaHue— Ccbinka Ha AaHHbIN MeToa/cpeacTeo npveegeHa B MOK 61508-2 (cm. npunoxerne A, T1ab-
nvuy A4).

Llenb: onepaTtmBHoe obHapy)XeHWe OTKa30B B Mogynsix obpaboTku.
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Onucanve: annapaTHble CpeacTBa co3garoTcsl C UCMOMNb30BaHMEM CTaHAAPTHBIX METOAOB, HE YUMTLIBAIOWMX Cre-
umaneHbIx TpeboBaHuli k 6eaonacHocTu. OBHapyXXeHUe OTKa3oB peanu3yeTcsl LenUKOM AONONHUTENbHbIMU Mporpam-
MHbIMU (DYHKLMAMM, KOTOPbIE BbIMOMHSAIOT CAMOTECTUPOBaHNWE C UCMONb30BaHUEM, MO MeHblel Mepe, ABYX AOMOMHM-
TenbHbIX KOMBMHaUWI gaHHbIX (Hanpumep 55hex n AAhex).

Ilutepatypa:

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

A.3.2 MporpammHoe camoTecTMpoBaHue: 6nyxaarwmn 6mT (ogHOKaHanbHoe)

MpumedaHue— Ccoinka Ha gaHHbIn MeTog/cpeacTeo npueegeHa B MOK 61508-2 (cm. npunoxerne A, T1ab-
nuuy A4).

Llene: onepaTtneHoe obHapyeHue OTkas3oB B hM3UYECcKor namsTu (Hanpumep, B pernctpax) u gelwudpartope
KOMaHg, npoueccopa.

OnuncaHue: oBHapyxeHne OTKa30B MONHOCTLIO peanu3yetcsi AONOMHUTENbHLIMYA NPOrpaMMHBIMKU (DYHKLMAMMY,
KOTOpble BbIMOMHAT CamoTeCTMPOBaHWE C UCMONb30BaHMEM KOMOWMHaUUW AaHHbIX (Hanpumep koMGuHauum Gnyxgato-
Wwux BUTOB), KOTOpast TeCTUpyeT PU3NYECKyI0 NaMsTb (PErMCTpbl AaHHbIX U aAPecHble PerncTpbl) U AewngpaTop KOMaHa.
OpHako AnarHoCTUYeckuin oxeaT cocTaenseT Tonbko 90 %.

Ilutepatypa:

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

A.3.3 CamoTecTnpoBaHue, obecneuynBaemoe obopyaoBaHnem (OQHOKaHaNbLHoOe)

MpumeyaHwne— Ccoinka Ha ganHeiv meTog/cpeacTteo npuseaeHa B MOK 61508-2 (cm. npunoxenune A, 1a6-
nuuy A4).

Llenb: onepaTnBHOE OGHapyKeHWe OTKA30B B NMPOLECCOPE C UCNONb30BAHUEM CeuManbHbiX annapaTHbIX CPeacTs,
KOTOpble YBENUHMBAIOT CKOPOCTh M pacumpstoT 0b6nacte o6HapyKeHns1 OTKa30B.

OnvcaHwe: AononHnTerbHblE cneunanbHble annapartHblie cpeacTBa obecneunBaloT d)yHKLlMM camMoTecTupoBaHus
Ans obHapyxeHus oTkasoB. Hanpumep, Takum cpepgctBoM MoxeT 6biTb annapaTtHblii MOAYSb, KOTOPbIA LMKITNYECKU
KOHTPONMUpYeT BbIXO4 Ha HanuMune KOHKPEeTHON OUTOBON KOMOMHALMKM, UCMOMNb3Yysl MEXAHU3M CTOPOXEBOW CXEMbI.

Iuteparypa:

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

A.3.4 3akognpoBaHHana o6paboTka (0gHOKaHanbHas)

MpumedyaHnune — Cchinka Ha gaHHbIN MeToa/cpeacTBoO npuBegeHa B MOK 61508-2 (cm. npunoxenue A,
Tabnuuy A.4).

Llenb: onepaTveHoe o6HapyXeHWe OTka3oB B MPOLECCOpE.

Onwncanne: npoueccopbl MOryT ObITb CNPOEKTUPOBAHBLI C BCTPOESHHBIMU cneunanbHeiMu yHKLUMSIMU pacro3Haea-
HWSA UMK MCNpaBreHnst 0TKa3oB. [1o cux nop aTn PyHKUMM NPUMEHANUCH TONBKO B OTHOCUTESNBHO MPOCTLIX CXEMaxX U He
Nony4Mnn LWMPOKOro pacnpocTpaHeHns. OgHako Takme hyHKUMM HEe OMKHBI UCKNIoYaTheA B Byaylumx paspaboTtkax.

Ilutepatypa:

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 in Transportation, 79-84, 1989.

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

A.3.5 MporpaMmmHoe o6HapyxeHne HecoBNagaeHUN

MpwnmeyaHue—Ccoinka Ha gaHHbIA meToa/cpeacTBo npuBegeHa B MOK 61508-2 (cm. npunoxenne A, Tabnuuy
Ad).

Llenb: onepaTtneHoe obHapyXeHWe OTKa3oB B MPOLECCOPE NyTeM AUHAMUYECKOTO NPOrPAMMHOIO CpaBHEHWUS.

Onucanve: gga modyns B3anMHO 0BMeHUBAIOTCA AaHHBIMKM (BKNIOHasa pe3ynbTarbl, MPOMEXYTOYHbIE pe3ynbTaThl
M TecTupyemble AaHHble). ECnn npu cpaBHEHUM AaHHBIX, BbiAAaBaeMbIX C UCMONb3OBAHMEM NPOTPaMMHBLIX CPEACTB B
Ka)kgoM mogyne, 0BHapyXMBaIKOTCS pa3nuuuns, TO 3TO NPUBOAMT K Bbliaaqe coobweHuin 06 oTkase.

Ilutepatypa:

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

A.4 MocTosHHaA NnamMATb

[NaBHasi uenb: BbIIBNEHWE MOAWMDUKALMI MHPOPMALMK B NMOCTOSIHHOW NamsTu.

A.4.1 CoxpaHeHne cnoB ¢ MHOFoGMTOBOM M3BbLITOMHOCTLIO (Hanpumep KoHTponb ROM ¢ mogncdpuunposan-
HbIM KOOOM X3MMMUHra)
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MpumedaHue—Cwm Takke A.5.6 n C.3.2. Ccbinka Ha gaHHbIN MeToa/cpeacTBo npuBedeHa B MOK 61508-2
(cm. npunoxenwe A, Tabnuuy A.5).

Uenb: oGHapyxeHne BCex OAHOONTOBLIX OWMBOK, BCEX ABYXOUTOBLIX OLUMBOK N HEKOTOPLIX OLIMBOK BO BCEX BUTaX
B 16-6uTOBOM CrOBE.

OnncaHne: Kaxaoe CrnoBo B MamsATU PaclUMPAETCsl HECKONbKMMMK M30bITOUHBIMKM BuTamm anst hopMUpOBaHUs
MOANMNUMPOBAHHOO Koga XaMMMHIa C paccTosiHWEM, PaBHbIM 4 (Mo MeHbLuel Mepe). TPy KaXaoM CHUTHIBAHUM CIoBa
NpoBepKa U3BLITOYHBIX BUTOB MOXET YKa3blBaTb, NPOU3OLLIIO UMK HET nuckaxeHwe. [pu obHapyxeHun pasnuuus Belpa-
GatbiBaeTcs cooblieHre 06 ownbke. ATa Npouedypa MOXET TakKe UCMoNb3oBaThecs Ans obHapyxeHns owmnbok agpeca-
LMW NYTEM BbIMUCIEHUS] M3OLITOYHBIX BUTOB Ans 06begnHeHUs CnoBa AaHHbIX C ero agpecom.

Iuteparypa:

Error detecting and error correcting codes. R. W. Hemming, The Bell System Technical Journal 29 (2), 147-160,
1950.

Priifbare und korrigierbare Codes. W. W. Peterson, Minchen, Oldenburg, 1967.

A.4.2 Mogndmumnpyemas KOHTPONbHas CyMMa

Mpumeyanue— Ccbinka Ha aaHHbIN MeTog/cpeacTeo npueegeHa B MOK 61508-2 (cm. npunoxerue A, Tab-
nmuy A.5).

Llenb: o6HapyxeHue Bcex ownBoK HeYeTHbIX BUToB, TO ecTb NpubnmanTensHo 50 % BCEX BO3MOXHLIX BUTOBBLIX
owmnbok.

OnucaHue: KOHTponbHas cymma 65oka namsATh obpasyeTcs COOTBETCTBYIOWUM anropuTtMoM, KOTOPbIN obpabartel-
BaeT Bce croBa B 611oke namsaTi. 3Ta KOHTPObHAA CYMMa MOXKET XPaHNTBCS Kak AoNonHuTensHele cnoeo B ROM, nu6o
MOXeT OblTb AobaBneHa kak AONonHUTeNnbHOe CNOBC B BNoK namaTu gns Toro, 4Tobbl anroputM KOHTPONBHOW CyMMbI
BblpaboTan 3apaHee 3agaHHoe 3HadeHwe. B nocrnegHem TeCTUPOBaHWM MAaMATW KOHTPONbHAas CyMMa CO3[aeTCsl CHOBA
C WCMONb30BaHWEM TOro Xe anroputma, U pesynbTaT CPaBHMBAeTCs C 3aNOMHEHHbIM UMW 334aHHbIM 3HaYeHueM. MNpu
o6HapyxeHuy pasnuunii BelpabaTtbiBaeTca coobeHne o6 ownbke.

Ilutepatypa:

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

A.4.3 CurHatypa ogHoro cnoBa (8 6uT)

MpumeyaHune— Ccbinka HA gaHHbI MeTog/cpepcTeo npuBegeHa B MOK 61508-2 (cm. npunoxenune A, 1a6-
nuuy A.5).

Llenb: o6HapyxeHne Bcex 0gHOOMTOBBLIX OLIMGOK U BCEX MHOTOBUTOBLIX OLIMGOK B CNoBe npu AOCTUXEHUW Npubnu-
3uTenbHo 99, 6 % BCcex BO3MOXHbIX OUTOBBLIX OLLNOOK.

Onucanue: cogepxumoe 6r1oka NamaTh CKXMMaeTcsl (C UCMOoNb30OBaHWEM annapaTtHbIX UK NPOrPamMMHbIX CPEACTB)
B OAHO CIOBO MamsATU C WUCMOMNb3OBaHWEM anroputma KOHTPOMSA C MOMOLLbLIO U3BLITOUHOrO umknnyeckoro koga (CRC).
TunuuHein anroputm CRC paccmaTtpuBaeT Bce cogepxmmoe 6noka namsitm kak nobanToBbi unv nobuToBbi nocneao-
BaTelbHbIN MNOTOK AAHHbLIX, B KOTOPOM BbIMOIHAETCSl HENPEPbIBHOE MONMHOMUANBHOE AeNleHne C UCMONb30BaHWEM
nonvMHoMuarnesHoro reHeparopa. OcTtaTok OT AeNneHusl CoOXpaHAeTCa u npeacTaBnsieT cobol cxaTtoe cogepxmmoe namsi-
™M — «curHatypy» namsatu. CurHatypa BelUMCHSIETCH elle pa3 B NocneaAylolemM TeCTMPOBaHUU U CPaBHUBAETCA C yXe
3arNOMHEHHbIM 3HadeHueM. [pu oBHapyXeHun pasnuuuii Bbigaetcs coobuweHne o6 owmbke.

Iuteparypa:

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 CvrHaTtypa aBoWHoro cnoBa (16 6uT)

MpumeyaHune— Ccbinka Ha AaHHbIM MeToa/cpeacTBo NpuBegeHa B MOK 61508-2 (cm. npunoxenune A, Tab-
nvuy A.5).

Llenb: obHapyxeHne Bcex 0aHOBMTOBLIX OWMGOK M BCEX MHOTOGMTOBLIX OWKMGOK B CrOBE COCTaBMAET NMPUMEpPHO
99, 998 % BCEX BO3MOXKHbIX OUTOBBIX OLLNOOK.

Onwncanue: gaHHas npoueaypa BblYMCIAET CUrHATYpy C UCMONb30BaHWEM anroputmMa KoHTponsi ¢ nomoubto CRC,
0HaKo ANvHa pe3ynbTUPYIOLLEro 3Ha4YeHnsl COCTaBNseT, N0 MeHbWeN Mepe, ABa CnoBa. PaclumpeHHas curHatypa 3aHo-
CMTCA B NamsATb, MOBTOPHO BbIUMCMSIETCA U CPABHWBAETCA Kak 0gHO cnoBo. [pu oBHapyXeHWn pasnuuunii mexagy coxpa-
HEHHOW WM MOBTOPHO BbIMWMCIEHHOW CUrHATypaMu BblgaeTtcst coobweHne o6 owmnbke.

Ilutepatypa:

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

Signaturregister fiir selbsttestende I1Cs. B. Kbnemann, J. Mucha, G. Zwiehoff, Groftintegration/ NTG-Fachtagung
Baden-Baden, S. 109-112, April 1977.

A.4.5MoBTOpeHne 6noka (Hanpumep ay6nuposaHne ROM B annapaTHOM M NPOrpamMHOM UCNOSTHEHUK)

MpwumeyaHune— Ccbinka Ha gaHHbI MeTod/cpeacTeo nNpueegeHa B M3OK 61508-2 (cM. npunoxeHue A, Tab-
nvuy A.5).
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Llens: o6HapyxeHne Bcex GBUTOBbLIX OLIMOOK.

OnucaHue: agpecHoe NpocTpaHcTBO Aybnupyetca B geyx obnacTtax namatu. MNepeasa obnacte namatTn pabotaet B
HOpManbHOM pexume. BTopas — coaepXuT Ty e MHopMaumio n 4ocTynHa napannensHo ¢ nepeoi. Mx Beixogbl
CpaBHMBAIOTCA, U NpK 0bHapyXeHun pasnuunin BoigaeTca coobuwenne 06 ownbke. [Ana 06HapyxeHa HEKOTOPbIX BUOOB
6MTOBbIX OWMBOK AaHHbIE AOMKHBI 3aMOMWMHATBLCSA MHBEPCHO B OAHOW U3 AByX obnactel naMsATM U MHBEPTUPOBATHLCS
obpaTHO Npu YTeHUU.

INutepartypa:

Microcomputers in safety technique — an aid to orientation for developer and manufacturer. H. Hélscher, J. Rader,
Verlag TUV Rheinland, Kéln, 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 MNamAaTb ¢ Npon3BONbHLIM AOCTYINOM

aBHas uenb: obHapyXeHne OTKA30B BO BPeMsl agpecaumu, 3anucy, 3anoMMHaHWA U CHUTbIBAHUA.

A.5.1 TecTbl «lWIaXMaTHAA AOCKa» N «KMApLU» ANA NAMATU € NPON3BOJIbHbLIM AOCTYNOM

Mpwnmeyanne— Ccbinka Ha AaHHbIN meToa/cpeacTBo npuBegeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nmuy A.6).

Llenb: obHapyxeHne NpenmyLwecTBEHHO CTaTMYeCKUX BUTOBbLIX OWNBOK.

OnncaHue: pacrnonoXxeHHas B LWaxXMaTHOM nopsgke 6utoeas komMbuHauma Hynew W eguHUL 3aNUCLIBAETCA B
siverikM NaMsATU ¢ BUTOBON opraHmMsaumeii. 3atem aTU AYElikM aHaNM3UPYIOTCA NONAPHO C TeMm, YToObI ybeanTbcsa B nx
O[MHAKOBOCTU U NPaBUIBLHOCTU. Agpec NepBON SHENKU TakoW Napbl ABNAETCA NEPEeMEHHbIM, a agapec BTOPON AYENKK
aTOl napbl obpasyeTtcsa nytem 6UTOBOro MHBEPTUPOBaHUA NEPBOro agpeca. MNpy NepBOM NPOXOXAEHUN AMaNa3oH agpe-
COB MamsiT NPoOXoauTCsl B HanpaBneHun 6ornee BbICOKMX aApecoB NepeMeHHbIX aapecoB, a NpU BTOPOM NPOXOXAEeHUM
— B HanpaeneHwun 6onee HM3knx agpeco.. Mocne atoro 06a NPOXoXAEeHNA NOBTOPAIOTCA C 3apaHee 3agaHHbIM UHBEP-
TupoeaHuem. NMpu obHapyxeHun kakoro-nbo pasnuumsa Bbigaetcs coobueHne o6 oTkase.

Mpn «MapweBom» TECTUPOBAHWM NMAMATU C NMPOUIBONBLHBLIM AOCTYNOM AYENKN NamMsaTn ¢ GUTOBOW opraHusaumen
VHULMANM3NpYyTCcs YHUMULUUPOBAHHLIM MOTOKOM 6UTOB. MNpy NEPBOM NPOXOXAEHUN AYENKN aHAaNU3UPYIOTCA B HUCXO-
Jswel nocnegoBaTenbHOCTY; NMPOBEPSAETCSl NPaBUNBHOCTL COAEPXMMOTO KaXKAOW AYENKM U ee CoaepKMMOe UHBEPTU-
pyetcsa. OcHoBa, co3gaHHasi B NEPBOM MPOXOXAEHUWN, pacCMaTpUMBaETCa NpU BTOPOM MPOXOXAaeHUn B yGoiBalowem
nopsigke v Tak xe obpabaToiBaetcs. [lepBble NPOXOXAEHUSA NOBTOPSAIOTCA C UHBEPTUPYEMBIMU NPEABapUTENbHBIMM
3HAYeHUsAMM B TPETbEM W YeTBepTOM npoxoxgeHusx. Mpn obHapyxeHun pasnuumii BoiagaeTes coobuieHne o6 oTkase.

Jlutepatypa:

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

Memory testing. P. Rosenfield, Electronics and Power, H. 1, P. 26-31, 1979.

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

A.5.2 TecT «nporynoyHas Aopoxka» ons namsAaTv ¢ Npon3BofibHbIM AOCTYNOM

MpwumeyaHune— Ccobinka Ha gaHHbIV MeToa/cpeacTBo nNpueegeHa B MOK 61508-2 (cm. npunoxenune A, T1ab-
nuuy A.6).

Lenb: obHapyxeHWe cTaTUYecknx U AMHAMUYECKUX OWMGOUHbLIX BUTOB M NMEPEKPECTHLIX MOMEX MEXAY Aqenkamm
namsTu.

Onucanve: TecTupyemas o6nacte NaMATU MHULMANU3MPYeTCsl YHUULMPOBAHHEIM NOTOKOM GUTOB. 3aTeM nep-
Bas A4elriKa MHBEPTMPYETCA M OCTanbHasA YacTb NamMsTV aHanU3npyeTcst Ha NpaBuIbHOCTL. [locne aToro nepeasi A4enka
NOBTOPHO MHBEPTUPYETCS ON1A BO3BPATa B UCXOAHOE 3HAYEHUE, U BCS NpoLeaypa NoBTOPSAETCH OIS CrieyloWwen auenku.
BTopoe npoxoxaeHue «mogenu bnyxaarowero 6uta» ocyWeCcTBAAETCS NPU MHBEPCUM BCEX NEPBOHAYANIBHO Ha3HaYeH-
HbIX 3Ha4YeHu NaMATU. Mpu oBHapyXeHUn pasnuunii BolgaeTcsl coobweHne 06 owmnbke.

Ilntepatypa:

Memory testing W. G. Fee, LSI Testing (Tutorial at COMPCON 77 in San Francisco), IEEE Computer Society,
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 «6Gerywunmn koa» ansA NamATU C NPOU3BONbHbLIM OOCTYNOM

MpwumedyaHune— Ccbinka Ha gaHHbIN MeToa/cpeacTeo npueegeHa B MOK 61508-2 (cm. npunoxerue A, 1ab-
nuuy A.6).

Lenb: obHapyxeHne cTaTuHecknx BUTOBLIX OLIMGOK U BONbLUMX NPOMOPLUIA AMHAMUYECKUX CBA3EN,

Onucanve: npu TeCTUPOBAHUW NaMATU C NPOU3BONBHBIM JOCTYNOM «MOMAPHON 3anuCbio-CYMTbIBAHMEMY BbIGpaH-
Hasi o6nacTb NamsATVM cHa4ana uHuumManuampyetcs yHuuuupoBaHHo (To ectb Bce 0 unum Bce 1). MNMocne aToro nepeas
AYenKa NamMaTn TeCTUPYeTCA W 3aTeM WHBEPTUPYETCSl, M BCe OCTalbHbIe SYeliKM aHanu3npyroTcsl Ha NPaBUbHOCTL CO-
Aepxumoro. ocne kaxgoro 4octyna no YTeHUIO K OJHON M3 OCTaBLUMXCS IYeEK MHBEPTUPOBaHHAs suelika Takke npo-
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BepsieTcs. JT1a npoueaypa NoBTOPSIETCs ANsl KAXAON sYelku B BbibpaHHoI obnactu namsitn. Bropoe npoxoxgenve
BbINOITHAETCHA NPOTUBOMOINOXHO NnepBoMy. JTo6ble pa3nuums NPUBOASAT K Bblgade coobuieHnst 06 owmbke.

TecTupoBaHue «npPoO3pa4vHOli MOMapHON 3anuCcbio-CUNTBIBAHUEMY MpeacTaBnsieT cobon Bapuauuvio ONUCAHHOW
Bblle MpoLeaypbl: BMECTO MHMLMANM3aumMm BCeX siYeek B BbiIOpaHHON obrnactu namsitu CylecTByloWee COaepXumoe
OCTaeTCsl HEM3MEHHbIM, a ISl CPaBHEHUSI COAEPKMMOro Habopa siYeek UCMOMb3YITCA KOHTPOSbHbIE CYMMBbI (CUrHaTy-
pbl). Boibupaetcs nepsasi TecTupyemas sideiika obnactv namsitTu M BblUMCIISIETCA M COXPaHsieTcsl curHatypa S1 scex
ocTaBluMxcsl siueek obrnactn. 3ateM TecTUpyeMble siMeiikM MHBEPTUPYIOTCS, U MOBTOPHO BbIUUCIISIETCS cUrHaTtypa S2.
(Mocne kaxxgoro A4OCTyNa NoO YTEHWIO K OAHON M3 OCTaBLUMXCS IMEeEK MHBEPTUpYyemas sfuerika Taioke npoeepsietcs). CurHa-
Typa S2 cpaBHMBaeTCsl C curHaTypoit S1 v npm nio6om pa3nuunm Belgaetcst coobiueHue o6 owmnbke. TecTupyemas aqeiika
NOBTOPHO MHBEPTUPYETCS Ainsi MOBTOPHOIO YCTAHOBIEHUsSI UCXOAHOIO COAEPXXMMOro U curHatypa S3 Bcex OCTaBLIMXCsl
slueek NOBTOPHO BbIUMCHSIETCS U CpaBHUBaeTcs ¢ curHatypon S1. Jlio6ble pasnuumns npueBoasaT K Bbigave coobweHns o6
ownbke. Bce sverikn namsaTv B BbIGpaHHON 06nacTn TeCTUPYIOTCS TEM Xe cnocobom.

Jluteparypa:

Entwurf von Selbsttestprogrammen fiilr Mikrocomputer. E. Maehle, Microcomputing. Berichte der Tagung 111/79
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 fir theoretische Elektrotechnik der RWTH Aachen 1980.

A.5.4 Tect «AGpaxam» AnNA NaMATN C NPOU3BOJILHLIM AOCTYNOM

MpwnmMeyaHune— Ccbinka Ha AaHHbIN meToa/cpencTeo npuBegeHa B MOK 61508-2 (cm. npunoxenune A, 1a6-
nuuy A.6).

Llenb: obHapykeHne BCeX MOCTOSIHHLIX OTKA30B U OTKA30B B COEAMHEHUSIX MeXY siYelkamu namsiTu.

OnncaHue: aMarHOCTUYECKUI OXBAaT Bbille, YeM MpU TecTe «MnonapHas 3anucb-cUuTbiBaHMey». Yucno onepaummn,
Heob6x0aMMbIX ANs BbINONTHEHUS BCEro TECTUPOBaHUS! NamsTH, cocTaBnsieT npumepHo 30 n, rae n - YMCno siYeek NamsTu.
TecTupoBaHue MOXeT ObITb «NPO3payHbIMY» MPU BLINOITHEHUM 3AMOMMHAHWA M TECTUPOBAHUS B PA3NUYHbIX BPEMEHHbIX
cermMeHTax B nepuoge pabouyero umkna.

Nuteparypa:

Efficient 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 OgHO6MTOBaA N3OLITOYHOCTL (HanNpUMep KOHTPOMb NAMATH C NPON3BONbHLIM 4OCTYNMOM € NOMOLLbIO
6uTa YeTHOCTH)

MpwumeyaHue— Ccobiika Ha aaHHbIN meToa/cpeacTBo npuBegeHa B MOK 61508-2 (cm. npunoxenne A, 1a6-
nuuy A.6).

Llenb: obHapyxeHne 50 % Bcex BO3MOXHbIX BUTOBLIX OTKA30B B TECTUpyemon obnactn namartu.

OnucaHue: Kaxaoe CrioBO B NaMATU PACLUMPAETCA Ha OAWMH BuT (BUT YeTHOCTM), KOTOPLIN AOMONHAET Kaxaoe
CMOBO A0 YE€THOMO UMM HEYETHOIO YMCra NornyHecknx eguHnl. YeTHOCTb Cnoea AaHHbIX NPOBEPSETCA NPU KAXKAOM uTe-
HuK. Mpu oBHapYXeHUM NOXHOIO Yncna eauHuL, BelgaeTtcs coobweHne o6 ownbke. BoiGop 4eTHOCTM MNU HEYETHOCTH
JOIMKEH OCYLLECTBNATLCS Tak, YTOObLI BCSIKMIA pa3 B Cly4ae oTka3a He BblgaBanock HUYEro kpome Hynesoro (0) n eguHuny-
Horo (1) cnoea, BbipabaTbiBanoch yBeAOMIIEHNE O TOM, YTO 3TO CMOBO HEMPaBMIBHO 3aKkoANPOBaHO. KOHTPOnb YeTHOCTH
TaKKe MOXeT ObITb MCMONB30BaH A4na 06HapyxXeHus owmnbok agpecauum, ecnv YeTHOCTb onpeaensaeTcs ans odveanHe-
HWUA CNOBa AAHHbLIX C ero agpecom.

Iuteparypa:

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

A.5.6 KoHTponb namsaTh ¢ NPOM3BONbHLIM AOCTYNOM € MOMOLWbIO MOANKULNPOBAHHOIO Koga XaMMMHra unum
obHapyxeHWe olMBOK AaHHbIX C KOAaMMn oGHapyxeHnA n ncnpasnenns owmbok (EDC)

MpumeyaHue—Cm. Takke A.4.1un C.3.2. Ccbinka Ha gaHHbeIM meTog/cpeacTeo npveegeHa B MOK 61508-2 (cm.
npunoxeHue A, Tabnuuy A.8).

Llenb: obHapyxeHne BCeX HeHeTHbIX BUTOBbIX OTKA30B, BCeX ABYXOUTOBbLIX OTKA30B, HEKOTOPLIX TPEXOUTOBLIX OTKa-
30B WU HEKOTOPbIX MHOrOOMTOBbIX OTKA30B.

OnucaHue: Kaxxgoe CroBO B NamMATU pacluMpsieTcsl HECKONbKMMU M3BbITOMHBIMK BUTaMu ans BelpaboTky Moandu-
LUMPOBaHHOIO KoAa X3MMMHIa C paccTosiHneM X3MMWHra paBHbIM, MO MeHbliel mepe, 4. [pu kaxgoMm CHMTbIBAHUK
crnoBa NpoBepKa U36LITOUHBIX BUTOB MOXET yKa3biBaTb, NPOU3OLWWNO UNKN HET nckaxkeHue. Mpu obHapyXeHun pasnuymii
BblgaeTca coobleHne o6 oTkase. ATa npoueaypa MoxeT BbiTb Takke MCNonNb3oBaHa Ans obHapyxeHusi owmnbok agpeca-
LMW MPU BbIYUCIIEHNN M3GLITOMHBLIX BUTOB ANnsl 06beaMHEHNs CNoBa AaHHbIX C ero agpecom.

Iuteparypa:

Error detecting un error correcting codes. R. W. Hamming, The Bell System Technical Journal 29 (2), 147-160,
1950.

Priifbare und korrigierbare Codes. W. W. Peterson, Minchen, Oldenburg, 1967.

10



roCT P M3K 61508-7—2007

A.5.7 ly6nupoBaHue CO CpaBHEHMEM NamMATH C MPOM3BOMbHLIM AOCTYNOM C annapaTHLIMW UMK NPOrpamMm-
HbIMU CPEACTBAMM U TECTUPOBaHME YTEHNeM/3anunchbio

MpwuMeyaHune— Ccbinka Ha gaHHbIli MeToa/cpeacTBo nNpueegeHa B MOK 61508-2 (cM. npunoxexue A, Tab-
nmuy A.6).

Lenb: obHapyxeHne Bcex BUTOBbLIX OTKa30B.

Onucanve: agpecHoe NPOCTPaHCTBO cogepXuT ABe yacTtu. [epBast yactb namMAT OYHKUUOHUPYET B HOPMAnbHOM
pexume. BTopas 4yacTb NamsiTu COAEPXUT Ty ke MHopMauuio U OOCTYNHAa napannensHo ¢ NepBoi. Bbixodbl aTux
YyacTtel namaTu cpaBHuBaloTCA. [py oBHapyxeHWn pasnuuuii BelgaeTtcs coobweHne o6 owmnbke. Ons obHapyxeHus
HEKOTOPbIX BUOOB OMTOBbLIX OWKNGOK AaHHbIE AOMKHbI COXPaHATLCS MHBEPCHO B OAHON M3 ABYX YacTel namsitu n obpaTHo
WHBEPTUPOBATLCH NMPU YTEHUMN.

Iuteparypa:

Microcomputers in safety technique — an aid to orientation for developer and manufacturer. H. Hélscher, J. Rader,
Verlag TUV Rheinland, KéIn, 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 M MHTEpdenchbl (BHELWHNN 0O6MeH)

MmaBHas uenb: obHapyxeHe OTKa3OB Ha YCTpoWcTBax BBOAA M BbiBoda (UMdpoBbIe, aHanoroBbie, nocneaoBa-
TenbHbIe UNW NapannensHele) U NpeaoTBpalleHne ganbHellwel nepeaaydn HegonycTUMbIX BbIXOAHBIX AaHHbIX.

A.6.1 TecTupyrowasn KoMm6MHaumA

MpwunmeyaHnune— Ccbinka Ha gaHHbIV meToa/cpeacTBo npveegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnmubl A.7, A.14 n A15).

Llens: obHapyeHne cTaTu4eckux OTKa3oB (MOCTOSIHHbIE OTKa3bl) U NEPEKPECTHBIX NOMEX.

Onucanve: aToT MeTOq peanuayeT He3aBuCcMMoe OT MOTOKa AaHHbIX LMKIMYECKOEe TECTUPOBaHWE BXOAHbLIX W Bbl-
XOAHBIX 3N1EeMEHTOB. B HEM MCMONb3yoTCsl oNpeAeneHHble TeCTUpYoWmMe KOMBMHaUUN ANa CPaBHEHUS C COOTBETCTBYIO-
WUMK 3TUM TECTUPYIOWMM KOMBMHaUMAM npeanonaraemMbiMu 3HaveHnamu. Mndopmaumsa Tectupytowen kombuHaumm,
BOCTPUATME U OLLEHKa TECTUPYIOLWEN KOMBMHAUMKM AOMKHBI ObiTe HE3aBUCUMbI APYr OT gpyra. TecTupylowme kKoMmOGuHaumm
He QOIKHbI HebnaronpusiTHo BNUATE Ha onepauun EUC.

Ilutepatypa:

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

A.6.2 KopoBas 3awuTa

MpumedaHue — Ccbinka HAa AaHHbIN MeTop/cpeacTBo npuBegeHa B MAK 61508-2 (cm. npunoxexune A,
Tabnuubl A.7, A.16, AL 17 M A.19).

Llenb: obHapyXeHue cry4YarHbIX OTKA30B annapaTHbIX CPEACTB M CUCTEMATUYECKUX OLIMGOK B NOTOKE BEBOAA/BLIBO-
Aa OaHHbIX.

Onwncanue: npouedypa, peanusylollasl KOAOBYIO 3alUMTY, 3almiaeT BBOAMMYIO U BbIBOAUMYIO MHOPMaUMio oT
CUCTEMATUYECKMX U CNyYaiiHbIX OTKa30B annapaTtHbix cpeacTB. Kogosas 3awmra obecneuneaet 3aBUCMMOE OT MOTOKA
AaHHbIX 0BHapyxeHWe OTKA30B BXOAHLIX M BbIXOAHbLIX MOZAYINEW, OCHOBLIBAsICb HA U3BLITOYHOCTU MHcbopMaunn u/mnu
BpeMeHHOW n3bbIToHHOCTU. OBbIMHO M36bITOYHAst MHGOPMAaUUS HAnaraeTcsl Ha BXOAHbIE U/MNWN BbIXOAHbIE AaHHbIE, TEM
cambiM obecnevnBaloTCA cpeacTBa Anst MOHUTOPUHIA NPaBUIBHOCTU ONepaLuii BXOAHbLIX U BbIXOAHbLIX cxem. BoamoxkHo
NpUMeHeHNe MHOMMX METOACB — HanpUMep, CUrHamM HECYLLEW YacTOTbl MOXET HanaraTbCA Ha BbIXOAHOW CUIHAM aaTtun-
Kka. [Mocne aToro Norvyeckmin Mogynb MOXeT NPOBEPUTL HAaNMYMe YacToThl Hecylwen, NMOOo Ha BbIXoAe KaHana mMoryT bbiTb
gobaBneHbl M3BbITOYHbIE KOAOBLIE BUTHI Orsi KOHTPOISI AEMCTBUTENBHOCTU MPOXOXAEHNS CUTHANA MexXay NOrmyYeckum
MOZYNEM U OKOHEYHbIM WCMOMHUTENbHBIM MEXaHU3MOM.

Iuteparypa:

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

A.6.3 MHorokaHanbHoe napannenbHoe BbIXO4HOe YCTPONCTBO

MpwumeyaHune— Ccbinka Ha gaHHbIl MeTod/cpeacTBo npuBegeHa B MOK 61508-2 (cM. npunoxenue A, T1ab-
nmuy A.7).

Lenb: obHapyxeHne Criy4aiiHblX OTKA30B annapaTtHbIX cpedcTB (KOHCTaHTHbIE OTKa3bl), OTKA30B, OBYCIOBNEHHbIX
BHELWHNMWN BO3OENCTBUAMU, BPEMEHHbIX COOEB, OTKa30B agpecaumn, NOCTENEHHbIX OTKA30B U CaMOYCTPaHSIIOLNXCS
OTKa30B.

Onucanve: aTo 3aBMCUMOE OT MOTOKa AaHHbIX MHOrOKaHanbHOe napannentHoe BbIXOAHOE YCTPOUCTBO C He3aBu-
CMMBIMW BbIXOAAMU Ans OBHapPYXeHWUs1 criydaiHbix annapaTtHbiX oTkaszoB. OGHapyXeHue OTKA30B OCYLLECTBNAETCA C
NomMOoLLbI0 BHELWHUX KoMnapaTtopos. [pu nosenerun otkasa EUC HenocpeaCTBEHHO OTKMIOYAETCsl. ATO YCTPOWUCTBO Ael-
CTBYET TOINbKO B TOM Cry4ae, €Cnu NOTOK AaHHbIX U3MEHSIETCS] B MHTepBarne AWarHOCTUYECKOro TECTUPOBaHUA.
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Iuteparypa:

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

A.6.4 CpeacTBO KOHTPONA BbIXOAOB

MpumeyaHue— Ccbinka Ha gaHHbIN meToa/cpeacTeo npueegeHa B MOK 61508-2 (cm. npunoxerne A, 1ab-
nnuy A.7).

Llenb: obHapyxeHne criydaiiHbliX OTKa30B, 0TKa30B, 06yCNOBMNEHHbIX BHELWHUMMW BO3AEWCTBUSIMU, BPEMEHHbIX CHO-
€B, OTKa30B agpecaLunn, NocTeneHHbIX OTKA30B (ANs aHaNOroBbIX CUTHAMOB) Y CaMOYCTPaHSIIOWUXCS OTKa30B.

OnucaHue: 3T0 YCTPOWCTBO, 32BMCMMOE OT MOTOKA AAHHbIX, CPABHWBAET BbIXOAHbLIE AaHHbIE C HE3ABUCHMbIMU
BXOAHbIMW JaHHbIMU A1s1 06ecrneYeHns COBMECTMMOCTU C 06nacThio AONYCTUMBIX 3HaYeHul (Bpemsi, ananasoH). ObHa-
PY>EHHBIN OTKa3 He BCerga OTHOCUTCA K HEMPaBUINBbHOMY BbIXOAHOMY CUrHaNY. 3TO YCTPONCTBO AENCTBYET TONBKO B TOM
crnyvae, ecnv noToK AaHHbIX U3MEHSETCA B MHTEpBarne ANarHoCTUYeCKOro TECTUPOBaHWS.

Iuteparypa:

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.

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

A.6.5 CpaBHeHuMe/ronocoBaHne BXOAHbIX AaHHbIX

MpumedyaHune— CcbiNka HA gaHHbI meToa/cpeacTso npueedeHa B MOK 61508-2 (cm. npunoxenune A,
Tabnuubl A.7 n A.14).

Llenb: o6HapyxeHue cryvaiHbiX 0TKa30B, 0TKa30B, 06yCNOBNEeHHbIX BHELWHVMMW BO3AEWCTBMSMU, BpEMEHHBIX C60-
€B, OTKa30B agpecauunn, NocTeneHHbIX OTKA30B (ANs aHANOrOBbIX CUTHAMNOB) U CaMOYCTPaHSIIOLMXCSl OTKa30B.

OnuncaHue: 370 YCTPOMCTBO, 3aBUCMMOE OT MOTOKa AaHHbIX, CPABHUBAaET BbIXOAHbIE AaHHble C HE3aBMCUMbIMU
BXOAHbIMM AaHHbIMK Ansi obecreveHnsi COBMECTUMOCTM ¢ 0bnacTbio AONyCTMMBIX 3HadveHui (Bpemsi, AuanasoH). Pea-
nnayemast abbITOHHOCTb MOXeT BbiTh 1 13 2, 2 M3 3 unn 6onee Boicokas. ATO YCTPOWCTBO AeNCTBYET TONBKO B TOM Cryyae,
€CInn MOTOK AaHHbIX M3MEHAETCA B MHTEpBarne ONarHOCTUHYECKOro TECTUPOBAHWS.

Ilutepatypa:

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

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

A.7. MapwpyThbl AaHHbIX (BHYTPEHHNA OOMeH)

maeHasi Uenb: oOHapyxeHne OTKa30B, OOYCIOBMNEHHbIX UCKAKEHUSIMU NPy nepegade uHdopMaumm.

A.7.1 OgHob6uTOBaA annapaTHaA N306bITOYHOCTb

MpumeyaHue— Ccbinka Ha AaHHbIV MeToa/cpeacTBo nNpuBegeHa B MOK 61508-2 (cm. npunoxenune A, Tab-
nuuy A.8).

Llenb: obHapyxeHne Bcex HeHeTHO-OMTOBbIX oWMBOK, TO ecTb 50 % BCEX BO3MOXHbBIX OMTOBLIX OLIMOOK B NOTOKE
OaHHbIX.

OnvcaHune: WrHa pacwmpseTcss Ha ogHy nuHMIo (BUT) U 3Ta JOMNOMNHMTENbHAs NUHUS (6UT) Ucnonb3yeTcs Ana
06HapyXeHUs1 OTKa30B NyTEM MPOBEPKN HA YETHOCTb.

Iuteparypa:

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

A.7.2 MHoro6uToBas annapaTtHas u3bbITOYHOCTb

MpumeyaHue— Ccbinka Ha AaHHbIR MeToa/cpeacTeo npveegeHa B MOK 61508-2 (cm. npunoxenne A, T1a6-
nuuy A.8).

Llenb: obHapyxeHWe OTKA30B B MpoLiecce nepegaYm no WuHe U B NoCrneoBaTenbHbIX KaHanax CBs3u.

OnucaHue: WuHa paclumpsieTcs Ha ABe unun Gonee NUHUIA (BUTOB) U 3TV JONONHUTENbHBLIE NUHUK (OUTHI) MCTMONb-
3yloTcsl Anst obHapyXeHWs1 OTKA30B METOAOM kofa X3MMUHra.

Iuteparypa:

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

A.7.3 NonHaa annapaTtHasa U36bITOYHOCTb

MpwuMeyaHune— Ccbinka Ha gaHHbIl MeTog/cpeacTeo npveegeHa B MOK 61508-2 (cm. npunoxenue A, Tab-
nuuy A.8).

Uenb: obHapyxeHre 0Tka3oB B MpoLlecce nepenaydn QaHHbIX MyTeM CpaBHEHUSI CUrHaMNoB ABYX LUWH.
Onucanue: WuHa gybnvpyeTcsl U 4ONONHUTENbHbIE MMHUK (BUTBI) NCNONB3YIOTCA ANs1 OGHAPYXXEHUS OTKA30B.
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Jlutepatypa:

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

A.7.4 AHanus c ucnonb3oBaHWeM TeCTUPYOLMX KOMBMHaunn

MpwumeyaHune— CcbUka Ha AaHHbIN meToa/cpencTeo npueegeHa B MOK 61508-2 (cm. npunoxenune A, 1a6-
nmuy A.8).

Llenb: o6HapyxeHne cTaTMYecKUX OTKA30B (MOCTOSIHHLIX OTKA30B) U NEPEKPECTHLIX NMOMEX.

Onucanve: OCyLLEeCTBNSIETCS HE3aBMCUMOE OT MOTOKA AAHHbIX LMKNNYECKOe TeCTMPOBaHME MapLpPYTOB AaHHbIX.
Wcnonb3yeTcs onpegeneHHast TeCTupylowwasl kombuHauus ans cpaBHeHWA HabniogaeMbixX 3Ha4YEHUI C COOTBETCTBYIOLLN-
MU npeanornaraembsiMi 3Ha4eHUsIMU.

BocnpusTtne nHdopmauum o Tectupylowen koMbmHaumm n ee oueHka foMxHbl BbITb HE3aBUCUMBI ApYr OT Apyra.
Tectupylowme komGUHaALUKM He AOMKHbLI HeGrnaronpusiTHO BNuATL Ha onepauumn EUC.

Iuteparypa:

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

A.7.5 N36bITOMHOCTbL NpKN Nepeaayde

MpwumeyaHue— CcbUika Ha AaHHbIN meToa/cpencTBo npuBegeHa B MOK 61508-2 (cm. npunoxenune A, 1a6-
nnuy A.8).

Llenb: obHapyxeHne caMmOyCTPaHsIIoLLMXCsl OTKa30B B 0OMeHe no wuHe.

Onwncanwue: nHhopMaumsa nepegaeTcs nocneaoBaTenbHO HECKONLKO pas. MNMoBTOpeHne OCyWEeCTBNAETCA TONbKO
Anst obHapyYXeHUsl CaMOoyCTPaHSIIOLLMXCS OTKA30B.

Iuteparypa:

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

A.7.6 UHhopmaLMOHHAA N3OLITOYHOCTbL

Mpwnmeyanne— Ccbka Ha AaHHBIN meToa/cpeacTso npuseaeHa B MOK 61508-2 (cm. npunoxenune A, 1a6-
nmuy A.8).

Llenb: o6HapyxeHne 0Tka3oB B 0BMeHe Mo WuHe.

OnucaHue: gaHHble nepeaaloTca 6nokamn Hapsagy C BbIMMCIEHWSIMU KOHTPONBHOW CyMMbl Ansa Kaxgoro 6noka.
Mocne 3TOro NPUEeMHMK NOBTOPHO BLIYUCNSAET KOHTPONbHYIO CYMMY MONyYeHHbIX AaHHbIX. Pe3ynbTat cpaeHuBaeTcs ¢
NONMy4YeHHON KOHTPOIBHOW CYMMOWN.

Ilutepatypa:

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

A.8 MutaHne

maBHas uenb: obHapyXeHne UnNu yCToMYUBOCTb K OTKa3aM, 06yCrnoBNEHHBIM UCTOHHUKOM MUTaHUA.

A.8.1 3awmTa oT 6pockKka HaNPAXKEHWUA C NOMOLLLIO 6e30NacHOro BLIKNIOYeHUA

MpwnmeyaHune— Ccbinka Ha aaHHbIN meToa/cpencTeo npueeaeHa B MOK 61508-2 (cm. npunoxenune A, T1ab-
nmuy A.9).

Lenb: 3awmTa cucTem, cBA3aHHbIX ¢ 6e30nacHOCTLIO, OT Bpocka HanpsKeHUs.

Onucanue: Bpocok HanpskeHns oBHapyXMBaeTCca 4OCTAaTOYHO PaHo € TeM, UTo6bI BCe Bbixodbl MOrnu GbiTk Nepe-
KrtoveHsl B 6e3onacHoe cocTosiHve Npoueaypon OTKMOYEHUS MMTaHWA UMK NEPEKNIOYMNNCE Ha BTOPoK 6nok nutaHms.

Ilutepatypa:

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

A.8.2 YnpaBneHune HanpsikeHneM (BTOPNYHbIM)

MpwumeyaHune— Ccbinka Ha gaHHbIn meToa/cpepcteo npueeaeHa B MOK 61508-2 (cm. npunoxenue A, 1a6-
nmuy A.9).

Llenb: KOHTPONb BTOPWYHBLIX HAMPSXKEHUA U MHMUManu3aums 6e30nacHoOro COCTOSIHWSA, €CIM 3HAYEHME Hanpsike-
HUSl He HaxoguTCH B 3aJaHHOM AManasoHe.

Onucanve: BTOPUYHOE HarpsiKeHUe KOHTPONMMPYEeTCA WM MUTaHue oTkovaeTcs nnbo NpoucxoauT nepexnioveHne
Ha BTOPOV GINOK NMTaHUA, ecnu He HanpsiXXeHne HaxoguTcsl B 3aaHHOM [iManasoHe.

A.8.3 BbIKknYyeHne nuTaHusa ¢ cobnogeHnem 6e3onacHoOCTU

MpumeyaHune— Ccobinka Ha gaHHbI MeTog/cpeacTeo npueeaeHa B MOK 61508-2 (cm. npunoxenune A, 1a6-
nmuy A.9).

Llenb: BbikntoveHne nutaHus ¢ 6e3onacHbIM COXpPaHeHMEM UMeloLLENCs MHpopMaumn.
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Onucanve: 6poCoK HampsHKeHUs1 UNK HegoHanpshkeHne obHapyXMBaeTCsl 4OCTATOMHO paHo ¢ TeM, YTobbl coxpa-
HWUTb BHYTPEHHEE COCTOSIHWE B HESHEPrO3aBMCUMONM NamaTh (Npy HeobXoaMMOCTH) U TeM CaMbIM YCTAHOBUTL BCE BbIXO-
bl B 6e3onacHoe COCTOsIHME MPOLEAYpPON OTKIIOYEHMA MUTAHUS, UMK e BCe BbIXOAbl Nepekniountb B 6e3onacHoe
COCTOSIHME MPOLEeAYPO OTKMIOHYEHUS NMUTaHUs], MMGO NPOMCXOAMT NepekroYeHne Ha BTOPon 6rnok nuTaHusl.

A.9 BpemeHHOM M NOrM4eCcKMn KOHTPOINb NOCNeaAoBaTeNbHOCTHU BbIMOMHEHUS NporpamMmm

MpumedyaHune— Haaty rpynny MeTodoB unu cpeacte gaubl ceoikn B MOK 61508-2 (cm. npunoxenue A,
Tabnuubl A.16, A.17 n A19).

naBHas uenb: oBHapyXeHue WCKaXKeHHbIX NPOrpaMMHbIX nocregoBaTenbHOCTeN. MckaxeHHaa nporpammHas
nocrneaoBaTenbHOCTbL NOSABMNAETCS, €CMU OTAENbHbIE 3eMEHThI NPorpamMmbl (HanpuMep nNporpamMmHbie Modynu, noa-
nporpaMMbl Unu komangel) obpabaTeiBaloTCA B HENPaBUINBbHOW NOCMNeA0BaTEeNbHOCTU UMM B HECOOTBETCTBYIOLWMIA Nepu-
o[, BpeMeHu, unu ecnv cbmunacb TakToBas YacToTa npoueccopa.

A.9.1 KoHTponbHbIA faTYMK BpeMeHU ¢ oTaenbHON BpeMeHHON 6a3oi 6e3 BpeMeHHOro okHa

MpwnmedaHune— Ccbinka HAa AaHHbIN MeTop/cpencTBo npueegeHa B MOK 61508-2 (cm. npunoxeHue A,
Tabnuubl A.10 n A.12).

Llenb: KOHTPONb NOBEAEHMSA U MOCINEeAOBATENBHOCTU BbIMONHEHUA NPOrpaMm.

OnucaHue: BHEWHWE cpeacTBa OMpegenieHnst BpeMeHu ¢ oTaenbHon 6a3oi BpeMeHn (HampuMep KOHTPOSbHbIN
AaTyuK BPEMEHM) Nepuoanyeckn NepeknioYaloTca aAns KOHTPONs NnoBeAeHnst KOMNbIOTEpa U NocneaoBaTensLHOCTU Bbl-
NOMHEHUs1 NporpamMm. BaxHo, UTO6bl MOMEHTEI NepeKnioYeHnst GeiNu NPaBUBHO PacnonoXeHbl B nporpamme. KoHT-
pOnbHbIA AaTYMK BPEMEHW He NEPEKIOYAETCs C HEKOTOPbIM (OMKCUPOBaHHBLIM NEPUOAOM, OJHAKO 334aeTCs MaKCK-
MarbHbI MHTEpPBAT.

Iuteparypa:

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

A.9.2 KOHTPONbLHLIN AATYMK BPEMEHMU C OTAENbHON BPpeMeHHOM 62301 N BpeMEeHHbIM OKHOM

MpurnmedaHue— Ccbika HA AaHHbIN meTop/cpencTeo npveegeHa B MOK 61508-2 (cMm. npunoxenue A,
Tabnuubl A.10 n A.12).

Llenb: kOHTPOMb NOBEAEHMSA U MOCNEeA0BATENBHOCTU BbIMOMHEHWA NPOrpamMMm.

OnncaHue: BHelWHWe CPeacTBa onpeaeneHus BpemMeHu ¢ otaernsHon 6a3oM BpeMeHu (Hanpumep KOHTPONbHbLIN
AaTynK BpEMEHM) Nepuoanqeckn NepeknoHaloTcs Anst KOHTPONs NOBeAeHUsl KOMMbIOTEPa M NocneAoBaTENbHOCTU Bbl-
NosrHeHust nporpamMm. BaxHo, 4ToObl MOMEHTHI NepekrioyeHust Gbinv NPaBUINBHO PAacroNoXeHbl B nporpamme. KoHT-
pOnbHbIV OaTHUK BPEMEHWU He NepekntovaeTcsl ¢ HEKOTOPbIM (DUKCMPOBaHHLIM NEPUOZOM, OIHAKO 3a4aeTCc MaKcu-
MarnbHbI MHTepean. Ecnu nocnegoBaTenbHOCTU MPOrPaMM BbIMOJHSAOTCS 6orblue UM MeHbLLE 0XUAAEMOr0O BPEMEHM,
TO BbINONHAETCA AEUCTBUE YPE3BbIYANHONO Cnyyasl.

Tuteparypa:

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

A.9.3 Jlornyecknin KOHTPONb NOCNEQOBATENIbHOCTU BbINOJIHEHUS NMPOrpamMm

MpumeyaHnwne — Cconka HAa AaHHbIN MeTog/cpeacTBo npuBeaeHa B MOK 61508-2 (cm. npunoxenune A,
Tabnuuel A.10 M A.12).

Llenb: KOHTpoNb NpaBuUnNbHOW NOCNEA0BaTENBHOCTU BLIMNONHEHUS OTAENbHbLIX YacTel NPorpaMmmbi.

Onncanune: NpaBunbHanA NOCNEeAOBATENbHOCTb BbINOMHEHUs1 OTAENbHbBIX YacTel NPorpamMmbl KOHTPONUpyeTca ¢
NOMOLLBIO NPOrPaMMHBIX CPeACTB (Npouedyp yyeTa, KMoYeBbiX Nnpoueayp) Un ¢ UCMonb3oBaHMEM BHEWHUX CPeacTB
KOHTpons. BaxHo, 4To6bl TOUKM NPOBEPKM pacrnonaranucb B NporpaMmMe NpaBwunbHo.

Jluteparypa:

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

A 9.4 Kom6mHaunsa BpeMEeHHOTO M JIOrM4eCcKoro KOHTPOns NPOorpaMmmMHON NocnegoBaTeNnbHOCTN

MpumeyaHnwne — Ccunka HA AaHHbIN MeTop/cpeacTBo npuBeaeHa B MOK 61508-2 (cm. npunoxenune A,
Tabnuubl A.10 n A.12).

Llenb: KOHTpOnb NoBeZieHNs1 U NPaBUITLHON MOCNEeA0BaTENbHOCTU BbINOMHEHUS OTAENbHbLIX YacTel NporpamMmbi.

OnucaHue: cpeacTBO onpeaeneHnsl BpemeHn (HanpumMep KOHTPOMbHbINA AaT4YMK BPEMEHU), KOHTPONupYyloLLee npo-
rpaMmHylo NocrneaoBaTenbHOCTb, BHOBb 3aryCKaeTCsl TONbKO B Clyyae, eCnv nocnegoBarenbHOCTb Mogynei NporpaMmmel
BbIMOMHATCA NPaBUIIBHO.

INutepartypa:

Microcomputers in safety technique — an aid to orientation for developer and manufacturer. H. Hélscher, J. Rader,
Verlag TOV Rheinland, Kéln, 1986, ISBN 3-88585-315-9.
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A.9.5 MepBOHavanbHbIA TECT NPY BKIHOYEHUN

MpwunmeyaHune— CcbiNka Ha AaHHbIV meToa/cpeacTBo npueedgeHa B MOK 61508-2 (cm. npunoxeHve A,
Tabnuubl A.10 n A.12).

Llenb: obHapyXeHne OTKa3oB Mpy NepBOHa4anbHOM TecTe.

OnucaHve: npwu 3anycke npoBoanTcsa nepBOHaHaﬂbeIVI TEeCT. 3aI'IyCK BO3MOXEH TONbKO B crniy4yae, €cnun nepBoHa-
YanbHbI TECT Npollen ycnewHo. Hanpumep, gatuvk temnepartypbl MOXeT ObiTb MPOBEPEH HArpeTbiM PE3MCTOPOM MpK
3anycke.

A.10 BeHTunsauua n Temnepartypa

Mpume4aHue—HaaTy rpynny MeTodoB 1 cpeacTs gaHa cebinka B MOK 61508-2 (cm. npunoxeHue A, Tabnuubl
A17nA19).

[maBHasi uenb. ynpaeneHme OTKa3amMn B cuctemMmax BEHTUNALUN U TeMNepaTypHbIX I'IpVI60an nnn nx KOHTPOMb,
€Crn OHU CBsI3aHbl ¢ 6e30NacHOCTLIO.
A10.1 OaTtumk Temnepartypbl

MpwumedaHue— Ccbilka Ha gaHHbIN MeToa/cpeacTBo npueegeHa B MOK 61508-2 (cm. npunoxeHne A, Tab-
gy A.11).

Llenb: obHapyxeHne TemnepaTypHOro neperpesa nnu Hegorpesa Ao TOro, Kak cucTema HayHeT AeWCTBOBaTh BHE
3ajaHHbIX TpeBGOoBaHUA.

Onucanve: gaT4uk TemnepaTtypbl KOHTPONUpyeT TemnepaTypy B Hambonee kputnyeckux Todkax E/E/PES. Mpexae
yem Temnepartypa BbIAAeT U3 3a0aHHOro AnanasoHa, NpoMcxoauT aBapunHoe gencTBure.

A.10.2 YnpaBneHwe BeHTUNsLNEN

MpwunmedyaHne— Ccbinka Ha gaHHeIN MeTog/cpeacTBo npusedeHa B MOK 61508-2 (cm. npunoxenne A, t1ab-
nmuy A.11).

Llenb: o6HapyxeHne 0Tka3oB B paboTe BeHTUNATOpA.

Onucanue: pabota BeHTUNATOPOBR KOHTponupyetcs. Ecnu BeHTUNATOp HaxoauTcs B HepabodyeM CoCcToAHUU, TO
npeanpvHMMaloTcsl AeMCTBMA MO BOCCTAHOBMNEHUIO ero paboyero cocTosHUs (UMM ero aBapuiHOMY OTKNIOHEHWUIO).

A.10.3 BesonacHoe BbIKMOYEHNEe C NCNOJNb30BaHNEM NNABKOro NpeaoxpaHnuTens

MpumeyaHue— Ccbika Ha AaHHbI MeToa/cpencTBo npueegeHa B MOK 61508-2 (cm. npunoxenune A, 1a6-
nmuy A.11).

Llenb: BblkoueHWe cUCTeMbI, CBA3aHHON ¢ 6€30MacHOCTbIO, A0 TOrO Kak napaMeTpbl CUCTEMbI BhIMAYT M3 3aAaH-
HbIX TeMNepaTypHbIX PEXUMOB.

OnucaHue: NNaeBkMi NpeaoxpaHnTenb UCMONMb3YETCA ANA BbIKITIOHYEHUA CUCTEM, CBA3AHHBLIX ¢ 6e30NacHOCTbIo.
B cncteme PES BbIknoveHre OCYLLECTBNSAETCA NPOLEdypON OTKITIOHEHUS NMUTaHWA, KOTOpasa XPaHWUT MHopMmaumio, He-
06X0aVMMYI0 NPU aBapUNHBLIX AENCTBUSIX.

A.10.4 NMoporoBbie coobleHns OT TepMOAAaTYMKOB M YCINOBHas Tpesora

MpumeyaHue— Ccbika Ha AaHHbIV MeToa/cpeacTBo npueegeHa B MOK 61508-2 (cm. npunoxenune A, 1a6-
nmuy A.11).

Llenb: noka3aTb, UTO CUCTEMBI, CBsI3aHHbIe ¢ 6e30nacHOCTLIO, paboTaloT Takke 3a Npegenamy 4OMNyCKoOB Mo Temne-
patype.

OnvcaHne: namepsieTcsl Temnepartypa, a Npu ee BbIXO4e U3 3a4aHHOTrO ANanasoHa BblAaeTCsl aBapuiHbIA curHarn.

A.10.5 CoeanHeHne yCTPOMCTBA NPUHYOUTENBHOIO OXNaXAeHUA BO34yXxa M MHOUKaTopa COCTOAHUNA

MpumeyaHue— Ccblka Ha AaHHbLIR MeToa/cpeacTeo npveegeHa B MOK 61508-2 (cm. npunoxerne A, 1ab-
gy A.11).

Llenb: He gonycTuTb Neperpesa nyTemMm UCKYCCTBEHHOTO BO3AYLWHOMO OXMaXKaAeHuUsI.

OnuncaHne: namepsieTcsl Temnepartypa. Ecnv temnepartypa npeebiwaeT 3a4aHHbIi Npeaer, TO BKIYaeTCs UCKYC-
CTBEHHOE BO3dylHOe oxnaxaeHwe. MNonb3oBatenb MHopMupyeTcs 06 M3MEPeHHOM 3HaYeHUM TemnepaTtypsil.

A.11 OBmeH 1 3anoMuHalKoLLee YCTPONCTBO GONbLLIOA €MKOCTH

MaBHas Lenb: KOHTPOIb OTKA30B B Npouecce o6MeHa MeXay BHELUHUMMW UCTOUYHUKaMM U 3anOMUHAIOWMM YCTPOR-
CTBOM GOIbLUION EMKOCTH.

A.11.1 OTaeneHne IMHMIA 2NEKTPUYECKOTO NUTAHUA OT MHPOPMALIMOHHLIX JINHUIA

MpumeyaHue— Ccblka Ha AaHHbIR MeToa/cpeacTeo npueegeHa B MOK 61508-2 (cm. npunoxerne A, T1ab-
nmuy A.13).

Llenb: MUHUMU3NMpOBaTL NEPEKPECTHbIE MOMEXN MHAOPMALMOHHBIX NTMHWUA, UHAYLUPYEMbIE CUIBHBIM TOKOM CUC-
TEMbl MUTaHUSA.
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Onucanune: nuHuK, obecneunBalolne 3MEKTPUYECKOe NUTaHWE, OTAENSIITCA OT NIUHUIA, NepeHocsWUX nHopma-
Luto. SﬂeKTpM‘-IeCKOG none, KOToOpoe MOXeT nHAyunpoBaTb Ha VIHd)OpMaLI,VIOHHbIX NUHNAX BCNNECKN HaNpsKeHuA, yMeHb-
WaeTca C yBenMYeHMeM paccTosHUS.

A.11.2 MpocTpaHcTBeHHOE pasgeneHne rpynnoBbIX JIMHUA

MpumeuaHune— Ccbika HA AaHHbIN meTog/cpeacTBo npueBeaeHa B MOK 61508-2 (cm. npunoxenune A,
Tabnuubl A.13 n A.17).

Llenb: MUHUMU3UPOBATL NEPEKPECTHLIE NMOMEXW, UHAYUMPYEMbIE TOKOM CUCTEMBI NUTAHWUSA B IPYNMNOBbLIX JINHUSIX.

Onuncaxune: NMHUK ¢ OyONUPYIOLMMY CUTHaNaMn OTAENSAIOTCA APYT OT Apyra. SNeKTpUYecKoe nore, KoTopoe MoryT
MHAYUMPOBaTb GPOCKM HAMNPSLKEHWIA B rPYNNOBLIX NIUHUSX, YMEHBLLAETCA C YBENUYEHNEM PaccTosHUA. 3TO oTAeneHue
NUHUIA CHWXAeT Talkke OTka3sbl Mo obLen npuynHe.

A.11.3 MNoBblweHne YCTONYMBOCTH K INEKTPOMArHUTHLIM BO3OENCTBUAM

MpumeuaHune— Ccbilka HA AaHHbIN meTog/cpeacTeo npueegeHa B MOK 61508-2 (cm. npunoxenune A,
Tabnuubl A.13, A.17 1 A.19).

Llenb: MUHUMU3UPOBATL ANEKTPOMArHUTHBIE BAUSIHWA Ha CUCTEMY, CBA3aHHYIO ¢ 6e30NacHOCTbIO.

Onucanue: co3gaHne TakMxX METOAOB, KaK 3KpaHMpoBaHue W unbTpauns, ansa YMEeHbWEHNA HYyBCTBUTENBHOCTH
CUCTEM, CBSI3aHHbIX C 6e30MacHOCTbIO, K ANEKTPOMAarHUTHLIM NONAM, KOTOPbIE MOTYT HABOAUTLCA HA NUHUW NUTAHWA UMK
CUrHanbHble NMHUK, MO0 BO3HMKATL B pesynbTarte 3NeKTPocTaTudeckux paspagos [7].

Tuteparypa:

Noise Reduction Techniques in Electronic Systems. H. W. Ott, John Wiley Interscience, 2nd Edition, 1988.

EMC for Product Designers. Tim Williams, 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 Beriicksichtigung der elektromagnetischen Vertraglichkeit. F. Bérner,
Sicherheitstechnisches Informations-und Arbeitsblatt 330260, BIA-Handbuch. 20. Lfg. V/93, Erich Schmidt Verlag,
Bielefeld.

A.11.4 MNepenavya HeIKBUBANEHTHLIX CUTHaNoOB

MpurvmeuaHUe — Ccbylka HA AaHHbIN meTog/cpeacTeo npueegeHa B MOK 61508-2 (cm. npunoxenune A,
Tabnuubl A.13nA.17).

Llenb: obHapyxeHne oaMHaKOBbIX WHAYUMPOBAHHBIX HAMPSKEHWA B MPYMNNOBLIX MUHUSX NEpPeAaYn CUrHaroe.

Onucanue: Bcs gybnmpyemas nHgopMaumsa nepegaeTcsl C aHTMBANEHTHbIMA CUTHanamm (Hanpumep nornyeckue
1 1 0). Ownbkm no obLiei NpuunHe (HanpUMep, Bbi3BaHHbIE 3MEKTPOMArHUTHEIMU U3NYyYeHUsIMU) MOTYT BbiTb OBHapyxe-
Hbl aHTUBANEHTHbLIM KOMMapaTopoM.

Iuteparypa:

Elektronik in der Sicherheitstechnik. H. Jirs, D. Reinert, Sicherheitstechnisches Informations-und Arbeitsblatt
330220, BIA-Handbuch. 20. Lfg. V/93, Erich Schmidt Verlag, Bielefeld.

A. 12 OaTymnkn

maBHas uenb: oGHapyXeHne OTKA30B B OATHMKAX CUCTEM, CBA3AHHBLIX ¢ 6€30NacHOCTDIO.

A.12.1 3TanoHHbIN AaTYNK

MpumeyaHue— Ccbinka HA daHHbIV MeToa/cpencTBo npueegeHa B MOK 61508-2 (cm. npunoxenne A, Tab-
nuuy A.14).

Llenb: obHapyxeHne oTkasa aaTyuka.

OnvcaHune: ans KOHTponsa paboTocnocobHOCTM AaTymka MCNONb3yeTcsl He3aBUCUMBIN STaNOHHBIM AaT4YuK. Bee
BXOAHbIE CUTHAMbI B MOAXOASLLIME BPEMEHHbIE MHTEPBAIbl MPOBEPSIIOTCA 3TANOHHBIM AATUYMKOM 4ns OBHapYXeHUs OTka-
30B B paboTe NpoBepsiemMoro gaT4ymka.

Iuteparypa:

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

A12.2 MonoxutenbHO-yNpaBnsieMbIN Nepexknovarenb

MpumeyaHue— Ccbinka Ha AaHHbIN MeTog/cpeacTeo npveegeHa B MOK 61508-2 (cm. npunoxenne A, 1ab6-
nuuy A.14).

Llenb: pa3oMKHYTb KOHTaKT C NOMOLLBI0 HEMOCPeACTBEHHOIO MEXaHNYECKOro COeAMHEHNA MeXdy Kynaqkom nepe-
Knodvatens N KOHTaKTOM.

OnucaHue: NONOXMTENBHO YNPaBIsiEMbIl NepeknoyaTent pasMbikaeT CBOW 0BbIYHO 3aMKHYThIE KOHTaKTbI HEMOC-
peAcTBEHHBIM MEXaHWYECKUM COeAUHEHMEM MeXay KyNa4ykoM Mepekniovatens u KOHTakToM. PasoMKHYTOCTb KOHTaKTOB
nepeknoyatens obecneumBaeTcs BCsKMIA pas, korga Kynadok nepekniovarens Haxogutesl B paboyem nonoxeHuw.

Iuteparypa:

Verriegelung beweglicher Schutzeinrichtungen. F. Kreutzkampf, K. Becker, Sicherheitstechnisches Informations-
und Arbeitsblatt 330210, BIA-Handbuch. 1. Lfg. IX/85, Erich Schmidt Verlag, Bielefeld.
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A.13 OkoHeuHble anemMeHTbI (NpMBoOAbI)
MaBHas uenb: obHapyxeHne OTKa30B B OKOHEYHbIX 3MIEMEHTax CUCTEM, CBSI3aHHbIX ¢ 6e30MacHOCTLIO.
A.13.1 MoHuTOpPWHI

MpwnmeyaHnune— Ccoinka Ha AaHHbIn MeTog/cpeacTeo npveegeHa B MOK 61508-2 (cm. npunoxerne A, Tab-
nnuy A.15).

Llenb: obHapyxeHue oTkasa npueoaa.

Onvcanue: onepauuy NpUBOAa KOHTPONMMPYIOTCA (HANPUMEP NONMOXUTENbHO YNpaBnseMbiMW KOHTAKTaMu pere;
CM. KOHTPOJIb peneliHbiX KOHTakToB B A.1.2). M36bITOYHOCTL, BHOCUMas 3TUM KOHTPONeM, MOXeT GbiTb UCMONb30BaHa Anst
NepeKioYeHns1 Ha aBapUHbIN PEXUM.

Iuteparypa:

Zusammenstellung und Bewertung elektromechanischer Sicherheitsschaltungen fir Verriegelungseinrichtungen.
F. Kreutzkampf, W. Hertel, Sicherheitstechnisches Informations-und Arbeitsblatt 330212, BIA-Handbuch. 17. Lfg. X/91,
Erich Schmidt Verlag, Bielefeld.

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

A.13.2 MepeKkpeCTHbLIN KOHTPOIb FPYNMNOBbLIX NPUBOAOB

Mpwnmeyanwne— Ccbinka Ha gaHHbIv MeTog/cpeacTBo npueeaeHa B MOK 61508-2 (cm. npunoxenune A, 1a6-
nmuy A.15).

Llenb: o6HapyxeHne 0TKka3oB B NPMBOAAX NyTEM CPaBHEHWS pe3yribTaTOB KOHTPOMS.

Onwncanne: Kaxabin rpynnoBov NMPUBOA KOHTPONVPYETCA CBOVMM annapartHbiM kaHanom. Mpu obHapyxeHun pa3nu-
unii BoipabaTeiBaeTCs aBapuiiHoe AeWCTBUE.

A.14 CpeactBa NnpoTuB (hn3N4eCKOoro BO3AeNCTBUA OKpyXalowen cpeabl

Mpwnmeyanwne— Ccoinka Ha ganHeiv meToa/cpepcteo npueeaeHa B MOK 61508-2 (cm. npunoxenune A, Tab-
nmuy A.17).

Llens: npepotBpatute BNUSIHNE (HU3NHECKOW OKPYXKaloLWEN cpeabl (BNaXHOCTK, NbINK, KOPPO3SUIHBIX CyBCTaHumin),
BbI3bIBAIOLWMX OTKA3bI.
Onwvcanre: NokpbITUS 060PYAOBaHUST AOIMKHBI MPOTUBOCTOSATH YpE3MEPHbIM BHELWHUM BO3gencTeuam [2].

Mpunoxexnune B
(cnpaBouHoe)

AHanus metofoB u cpeacts ans E/E/PES: ucknovyeHne cucteMaTuyecKkuMx oTKasoB
(cm. MK 61508-2 u M3K 61508-3)

MpumeyaHune— MHorne metoapl, NMPEACTaBeHHbIE B JaHHOM NPUITOXEHUN OTHOCATCS U K MPOrPaMMHBIM
CpeacTBam, HO B NpunioxeHnn C oHW He onucaHbl.

B.1 O6bwue meToabl M cpeacTBa
B.1.1 YnpaBneHue npoeKkTammn

Mpwumeyanune— Ccbinka Ha gaHHbI MeTog/cpeacTeo npuesegeHa B MOK 61508-2 (tabnuubl B.1 — B.6).

Llenb: ycTpaHeHnWe OTKa3oB C UCMONb30BAHWEM OpraHM3aLMOHHOW MOoAenu, npasBun U cpeacTB no pa3paboTke u
TECTUPOBAHWIO CUCTEM, CBSI3aHHbIX ¢ 6E30MacHOCTLIO.
Onucanve: Hanbonee 3HaYUMbIMK U NyHLWKVMK CPeaCcTBaMU SBMSIOTCA:
- CcO3faHve OpraHu3auMOHHOW MOZENU B OCHOBHOM Ans obecneyeHus kadvecTea (CM. cTanAapTtel cepwin MCO
9000-1— NCO 9004-1 unn aHanorn4Hble nm), onMcaHHoe Bo MHoMMx pabotax no obecneveHuto Ka4yecTea, U
- YCTaHOBIEHUE NPaBWI U OnpeaeneHne cpeacTs AN Co30aHus U NoaTBEPKAEHNSA COOTBETCTBUSA CUCTEM, CBSI3aH-
HbIX ¢ 6€30NacHOCTbIO, B PYKOBOACTBAX MO B3aMMOCBA3aHHbLIM M OTAENbHBIM NpoeKTam.
Ansa ynpaBneHusi NPoeKTaMmn YCTaHOBIEHL! Crieayolume BaxkHble 6a30Bble NPUHLMNGI:
- Npu BbIGOpE NMPOEKTHOW OpraHu3auun onpegensitTes:
3aa4u 1 OTBETCTBEHHOCTM MnoapasaeneHuii KOHKPEeTHONW opraHv3aumm,
NoOrHOMOUMST AernapTaMeHToB No o6ecneYveHnio KauecTBa,
He3aBUCMMOCTb FrapaHTUM kadvecTBa (MpY BbINONMHEHWW BHYTPEHHEW NPOBEpKN) OT pa3paboTku;
- NNaH nocneaoBaTenbHbIX AeNCTBMI (Modenb OeCTBUIN) OpMUPYeTCs Kak:
onpegenexve OelCTBUI MO BLIMOMHEHWIO NPOEKTa, BKIOYas BHYTPeHHWe NpoBepku U rpachmk nx npoeege-
HWUA,
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OGHOBIEHKe NpoeKkTa;
- CTaHJapTHasi NOCNeaoBaTelNlbHOCTb Arsl BHYTPEHHEeN NpoBEPKM ONpeaenseTcs Kak:
NNaHMpPOBaHWE, NPOBEAEHMNE U KOHTPOMb MPOBEPKU (TEOPUSA NPOBEPKU),
UCMONb30BaHNE Pa3fUYHbIX MEXaHW3MOB MPOBEPOK A1 COCTaBHbIX YacTeu,
COXpaHeHWe pe3yrbTaToB MNOBTOPHbLIX NMPOBEPOK;
- ynpaeneHue KoHdUrypaumen peanmayercs Kak:
aAMUHUCTPUPOBAaHNE W MPOBEPKa BEPCUHN,
BbISIBNEHWE Pe3ynbTaToB moanduvKaumn,
NPOBEPKM COMMAcOBaHHOCTU nocne mMoavcuKkauuin;
- BBOASATCS KONMUECTBEHHbIE OLEHKN A cpeacTB obecneyeHnst Ka4ecTBa B BUAE:
yCcTaHoBNeHus1 TpeboBaHui,
CTaTUCTUKM OTKA3OB;
- BBOASITCS aBTOMATU3MPOBaHHbIE YHWBEPCanbHble METOAbI, MHCTPYMEHThI U cpeacTBa obyueHusl nepcoHana.
Iuteparypa:
IEEE: Software Engineering Standards. IEEE/Wiley-Interscience, New York, 1987.
Dependability of Critical Computer Systems 1. F. J. Redmiill, Elsevier Applied Science, 1988, ISBN 1-85166-203-0.
Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.
B.1.2 fokymeHTauma

MpumevaHns
1 Cchbinka Ha gaHHbIn MeToa/cpeacTBo npveeaeHa B MOK 61508-2 (tabnvupl B.1 — B.6).
2 Cm. Tarke MOK 61508-1 (pasgen 5 n npunoxexue A).

Llenb: ycTpaHeHve 0Tka3oB ¥ ynpoleHne npouedypbl oOLeHkU 6€30nacHOCTU C NOMOLLLIO CUCTEM AOKYMEHTUPOBa-
HUS KaXgoro wara npouecca paspaboTku.

OnucaHue: BO BpeMs NpoLeaypbl OLEHKU, Hapsiay CO BCEMW COCTaBNAIOWMMM, BKNIOUYEHHLIMU B pa3paboTky, Heob-
XO0OUMO TaKKe yAensiTb BHUMaHWEe 3KCMIyaTauuoOHHbIM XapakTepuctukam u 6esonacHoctu. B npouecce paspabotkm m
obecneyennst B Nobori MOMEHT BPeMeHU NpoBepKu AokasatenbcTB 6esonacHocTn ocoboe BHUMaHWe yaenseTcs AoKy-
MeHTaummn Ha cuctemy [17].

OCHOBHBIMM OBWUMKM NOAX0AaMM K JOKYMEHTUPOBAHMIO SIBNSIOTCA BBeAEHUE PYKOBOASILLUX NPUHUMNOB CO34aHUSA
AOKYMEHTOB U UCNOJIb30OBaHWE aBTOMaru3auum, B TOM Hucne:

- PYKOBOAALME NPUHLMWNbI

onpepensioT CTPYKTYPY AOKYMEHTA,
MCMOMNb3YIOT TabnuLbl KOHTPOMBHBIX NPOBEPOK AN HOPMUPOBaAHUSI COAEPKAHUS [OKYMEHTa U
onpepensaT dopmMat AOKYMEHTa;

- aBTOMATM3auuA ynpaensieT AOKYMEHTMPOBAHUEM U CO3AAETCA CTPYKTypupoBaHHasi bubnuoTteka npoekra.

K KOHKpeTHbIM MeToAaM co3aaHusA QOKYMEHTOB OTHOCSTCA:

- pasgerneHve B AOKYMEHTaLUUW ONUCaHWNA:

TpeboBaHun,
cucTembl (AOKYMeHTauus Nonb3oBartensi) u
paspaboTku (BKrouasi BHyTPEHHIOW NPOBEPKY);

- TpynnNMpoBaHne paspaboTaHHOW AOKYMEHTauuMn B COOTBETCTBUM C KU3HEHHBLIM LMKIOM Be3onacHocTw;

- onpegeneHne CTaHAapTHbIX MOAYNEN AOKYMEHTaUMK, U3 KOTOPbIX MOMYT OblTb CKOMMUITMPOBAHBI [JOKYMEHTbI;

- ACHAA NASHTUMNKALUS COCTABHBIX YacTeW [JOKYMEHTA;

- thopmanusoBaHHoe OGHOBIEHUE BEPCUN;

- BbIOOP ACHBIX U NOHSITHLIX CpeacTB ONUCaHUA:

cdopmanusoeaHHasi HOTauWa ana onpeneneHumn,

€CTEeCTBEHHbINA A3bIK ANl BBeAeHUW, 060CHOBaHUM U NpeacTaBneHnss HaMepeHuH,
rpachuyeckoe npeacraeneHve ansa onucaHusi NPUMEpPOR.,

cemMaHTU4YecKoe onpeaeneHne ans rpadnyecknx 3NemMeHToB U
TEPMUHOMOTMYECKME CNPABOYHUKN.

Tuteparypa:

EWICS European Workshop on Industrial Computer Systems, TC 7: Safety Related Computers — Software
Development and Systems Documentation. Verlag TUOV Rheinland, Kéln, 1985.

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

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

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

B.1.3 PasgeneHune cuctem, cBA3aHHbIX ¢ 6€30NaCHOCTbLIO, U CUCTEM, HE CBA3aHHbIX ¢ 6e30NacHOCTbLIO

MpwnmedaHue— Cebinka Ha gaHHbIM MeToa/cpeacTBO npuBegeHa B MOK 61508-2 (Tabnuupl B.1 1 B.6).

Uenb: npegoTepaweHne BNUsIHUA CUCTEM, CBSAI3aHHbIX ¢ 6€30NacHOCTLIO, HA CUCTEMbI, HE CBA3aHHble ¢ Ge3onac-
HOCTbIO, B HENPEABUAEHHLIX CUTYaLMAX.
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OnwucaHue: B cneundmkaumm AOMmKHO ObiTb onpeferneHo, BO3MOXHO NN pasaerieHne CUCTEM, CBSA3aHHBLIX U He
CBs3aHHbIX ¢ 6e3onacHocTho. JomkHbl ObiTb YCTAHOBNEHbl YeTkue crieumndukaumm B3auMogencTBusl Mexay cuctema-
MW, CBSI3aHHbIMW W HEe CBsI3aHHbIMM ¢ Ge3onacHocTbio. YeTkoe MX pasgeneHue CHUWXAaeT 3aTpaTtbl Ha TecTUpoBaHue
CUCTEM, CBSAI3aHHbLIX C 6&30MacHOCTLIO.

Ilutepatypa:

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

B.1.4 PasHooGpa3ne annaparTHbIX cpeacTB

MpwnmedaHue— Ccbinka Ha AaHHbI meToa/cpeacTBo npueBeaeHa B MOK 61508-2 (tabnuubl A.16, A.17 n A.19).

Llenb: oBHapyxeHne cucTteMaTUieckMx OTKa3oB NMpW BbiMornHeHuu onepaumit EUC ¢ mcnonb3oBaHnem pasHoob-
pa3sHbIX KOMMOHEHTOB € Pa3f4YHbIMK YacTOTaMy M TUNaMu OTKAa30B.

Onwncanne: gns pasHoobpa3HbIX KAHAMNOB CUCTEM, CBSI3AHHLIX C 6e30MacHOCTLIO, UCTIONbL3YIOTCA pasfnyHbIe TUMbI
KOMMOHEHTOB. OTO CHMXaeT BEPOSATHOCTb OTKA30B MO O6Wel NpuunHe (Hanpumep yBenuueHne HanpskeHus No cpaBHe-
HWIO C HOMMHANOM, 3MEKTPOMAarHUTHbIE BIUSIHWA) M MOBLILLAET BEPOSITHOCTE 0BHaPYKEHUS1 TaKMX OTKa30B.

CylleCTBOBaHWe pasfnnyHbIX CPEACTB BbINONHEHUs1 TpebyemMol hyHKUMW, Hanpumep NpUMeHeHne apyrux ¢uan-
YeCKMX MPUHUMMOB, NpeanonaraeT BO3MOXHOCTb UCMONb30BaHUSI ApYMMX cnocoboB peleHnst npobnemsl obHapyxeHust
cUCTEMaTUYECKMX OTKa3oB. Bo3HukaeT pa3Hoobpasve TUIMOB MCMONb3yeMbiX cnoco6oB. OTo hyHKUMOHaNbHOE pa3Hoo6-
pasve gaeT BO3MOXHOCTb MCMONb30BaTh pasnuyHbie NoaxoAbl Anst JOCTUXKEHUS OQHOTO U TOTO Xe pesynbraTa.

Ilutepatypa:

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

B.2 Cneundimkaums TpebosaHnm k 6ezonacHoctvn E/E/PES

[NaBHas Uenb: co3gaHue cneunduKaumm, koTopasi, o BO3MOXHOCTH, Gbina Obl nonHa, ceBoboaHa oT OWKnGOK,
NPOTMBOPEYUNI U NPOcTa Ansl NPOBEPKMU.

B.2.1 CtpykrypmpoBaHune cneundvkaumm

MpwnmedyaHune— Ccbinka Ha AaHHbLIM MeTog/cpepcTBo NpuBegeHa B MOK 61508-2 (tabnuupl B.1 u B.6).

Llenb: ymeHbLUEHWE CNOXHOCTU NyTEM CO34aHUs MepapXnyeckoi CTPYKTYpbl YacTUYHbLIX TpeboBaHuin. UcknioveHne
owwnbok MHTepderca mexay TpeboBaHuAMM.

OnncaHve: gaHHbIN MeToA pasgensieT OyHKUMOHAmNbHYIO cneundukaumio Ha YacTuyHble TpeboBaHua Tak, YToObI
MexXay HUMKW CyLLeCTBOBanM, No BO3MOXHOCTU, NMPOCTENLLME OTHOWEHUS. TOT METOA, NPUMEHSIETCA NOCNeAoBaTENBHO
[0 Tex nop, noka He 6yayT nonydveHbl Hebonbwme YeTkne YacTuuHble TpeboBanus. B pesynbraTte nonyvaeTca uepapxm-
Yeckasl CTPYKTypa YacTU4HbIX TpeboBaHWi, KOTOpasa co3gaeT OCHOBY Ans crneundukaumm nonHelx Tpedosanni. [JaHHbIn
MeTOoZ BblAenseT MHTepENCh Mexay HYacTUHHbIMU TpeboBaHUAMU N 0cOBeHHO aEKTUBEH NpU ero UCnornb3o0BaHUN
Ans ncknodeHus ownbok nHtTepdeica.

Iuteparypa:

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 ®opmanbHblie meToAbI

MpumevaHns
1 MoapobHble cBeageHNs1 O KOHKPETHBIX hopManbHbIX MeToAax npuBeaeHsl B C.2.4.
2 Ccbinka Ha gaHHbIn MeToa/cpeacTBo npueegeHa B MOK 61508-2 (tabnuukl B.1 v B.6).

Llenb: cozgaHve HeaABYCMBbICIIEHHOW U COMMAcoOBaHHON cneuudukauum ¢ uensto obHapyxeHusa ownbok n nponyc-
KOB.

Onwucanue: cdopmanbHble MeToabl 0b6ecneunBaloT cpecTBa pa3paboTkm U ONUCaHUS CUCTEMBbI HA KOHKPETHOM
aTane ee cneuundurkaLmm unyu NPoeKTMpoBaHusl. Pe3aynbTupyioliee onucaHne UMeeT MaTeMaTUHeckyto hopMy u MoxeT
ObITb NOABEPKEHO MaTeMaTUYECKOMY aHanuay Arsi 06HapyXeHUsi pa3fIUYHbIX KNACCOB HECOrnacoBaHHOCTEN WIM He-
KOppekTHoCTeN. bonee Toro, Takoe onucaHne MoxeT OblITb B HEKOTOPLIX Cry4asx npoaHanuaupoBaHo Ha 3BM nogobHo
TOMY, KaK CUHTaKCUC UCXO4HOW Nporpammbl NPOBEPSAETCSl KOMMUIISITOPOM, UMK NOAAEPXKaHO CpeaCcTBaMu aHMmauun
ANnst n306paxKeHns1 Pa3nUYHbIX acrnekTOB NoBeAeHUsl ONMUCLIBAEMON CUCTEMBL. AHUMaUUA MOXET gaTb AONOMHUTENbHOe
NoATBEPXKAEHUE COOTBETCTBUS CUCTEMBI Kak pearnbHbIM, Tak U hopmarnbHO 3agaHHbIM TpeboBaHUAM, NOCKONbKY aHMMa-
uMs yrydwaeT BOCMPUATUE YETOBEKOM MOBEAEHNSI CUCTEMbI.

dopmanbHbI MeTOZ MOXKET B 06LieM criyyae npegnaraTb HOTaAUMIO (B OCHOBHOM HEKOTOPbIE METOAbI ANCKPETHON
MaTemaTuku), cpeacTBa Afisl BbIBOAA ONUCaHWS B IaHHON HOTALMKM M Pa3nuyHble BuAbl aHanu3a ans npoBepku KOppekT-
HOCTK PasfU4YHbIX CBOWCTB ONUCAaHWN.

[MpoekTnpoBaHue, Ha4nHasi ¢ matemaTudeckn opManbHOM cneuuduKaummn, ¢ NOMOLWBIO NOCNeaoBaTenbHOCTU
NoLLAroBbIX YTOYHEHWUI MOXET NPUBECTU K CO3[4aHUIO NTOMMYECKON CXEMBI.

Iuteparypa:

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 NonydopmanbHble MeToAbI
Llenb: cozgaHne HeABYCMBICNEHHBIX U COrNacoBaHHbIX YacTen cneuudukaumm ¢ Lenbio obHapyXeHusa ownbok u
NpOoMnycKOB.

MpwumeyaHune— Ccbinka Ha AaHHbIN MeTog/cpeacTBo nNpuBegeHa 8 MOK 61508-2 (tabnuupl B.1, B.2 1 B.6) n
B MOK 61508-3 (Tabnuubl A.1, A.2n A 4).

B.2.3.1 O6wwume nonoxeHna

Llenb: ybeantbca B TOM, 4TO NPOEKT COOTBECTBYET CBOEN cneumdukauvu.

Onucanue: nonycdopmanbHble meTodpl 06ecneunBaloT cpeacTBa co3A4aHUA ONUCaHUS CUCTEMbI Ha CTaguax ee
paspaboTkn (Hanpumep cneundukauum, NPOEKTUPOBaAHWUS UNU KOAUPOBaHWA). OnucaHne MoxeT OblTb B HEKOTOPbIX
cnydasix npoaHanuanposaHo Ha 3BM unun ans otobpakeHus pasnuyuHbIX acnekToB NOBEAEHUsI CUCTEMbl MCNOSb30BaHa
aHumaumsa. AHmaums MoXeT NPMAATh AOMOSTHUTENBHYIO YBEPEHHOCTb B TOM, YTO CUCTEMA COOTBETCTBYET KaK peasnbHbIM,
TaKk U cneuncnumpoBaHHbiM TpeGoBaHUSIM.

B cneayowmx NyHKTax HaCTOAWEro NpunoXeHus onucaHbl Asa nonychopmanbHelX MeToaa.

B.2.3.2 MeToa KOHeYHbIX aBTOMaTOB /AnarpamMmmbl NepexoaoB COCTOAHUN

MpumeyaHune— Ccbinka Ha AaHHbIM MeTog/cpeacTBo npuBedeHa B M3K 61508-3 (Tabnuupl B.5 n B.7).

Llens: npoeegeHne mMoaenvupoBaHus, cneunduumpoBaHme Unu peanusaums CTPYKTypbl YNpaBneHUsi CUCTEMBI.

Onucanune: mHOrMe cncTembl MONyT ObiTb ONUCaHbLI B TEPMUHAX UX COCTOSIHWK, BXOAOB U AeNCTBUIA. Takum o6pa-
30M, Haxogsckb B cocTosiHmm S1 1 npu nony4veHun Bxoaa |, cuctema MoxeT BbINONHUTL gecTBUE A 1 NepeiTn B COCTOS-
Hue S2. MyTem onucaHna AEWCTBUI CUCTEMDBI ANS K&KA0MO BXOAA B KAXAOM COCTOSHMM MOXHO MOMHOCTBIO onucaTb
cuctemy. Takaa Mogenb CUCTEMbI HA3bLIBAETCA «aBTOMATOM C KOHEYHbIMU COCTOSIHUAMKY. Ee yacTo nsobpaxatoT B Buge
TaK Ha3blBaeMOoW «anarpaMmMbl NepexooB COCTOSIHUIY, KOTOPasi NOKa3biBaeT, KaK CUCTEMA NEepPexoauT U3 OQHOTo COCTO-
SIHMA B Apyroe, uNu B BUAE MaTpyLbl, B KOTOPOW Arsl KKA0ro COCTOSIHMA U BXOAa 3a4al0TCA AeNCTBUS NO nepexogy B
HOBOE€ COCTOsIHME.

B cnyvae, ecnu cuctema ycrioXHsIeTCsl UNu UMeeT eCTECTBEHHYIO CTPYKTYPY, TO 3TO MOXET ObiTb OTpaXKxeHO B ypOB-
HEBOWN CTPYKTYpe «aBTOMaTa C KOHEYHBIMWU COCTOSIHUSIMUY.

Cneundumkauus (NpoekT), BolpaxeHHas(bi) B BUAE «aBTomaTta C KOHEYHbIMWU COCTOSIHUAMUY», MOTYT GbiTb NpoBe-
peHbl:

- Ha NOMHOTY (cMCTema JoNKHa UMeTb AeWCTBUE M HOBOE COCTOSIHWE AN KaXA0ro BXOAA B KAXAOM COCTOSIHUMY);

- COrMacoOBaHHOCTb (TOMBbKO OAHO U3MEHEHWE COCTOSIHUA OMUCHLIBAETCS ANS KAXAOW Napbl COCTOAHUE/BXOA) U

- AOCTUXMMOCTb (MOXHO UMW Hemnb3s NepeliT n3 0QHOro COCTOSHUSI B Apyroe npu nmoboi nocrneaoBaTenbHOCTH
BXOZOB).

OT0 BakHble CBOWCTBA OJ1A KpUTUYecknx cucteM. MHCTpymeHThl Anst obecneveHnst aTux NpoBepok nerko paspabo-
Tatb. CylWwecTBYIOT TaKKe anropmuTMel, MO3BOISIIOWLME aBTOMATNYECKA FTEHEPUPOBAaTh TECTOBbLIE NPUMEPLI AN Bepudmka-
LUK peanuaaumi «aBTomata ¢ KOHeYHbIMU COCTOSIHUSAMMU» UMW aHMMAauUM MOAENN «aBToMaTa C KOHEUHbIMU COCTOSIHU-
AMUY.

Ilutepatypa:

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

B.2.3.3 MeTop ceTen MeTpn

MpumedyaHue— Ccbinka Ha gaHHbI MeToa/cpeacTeo npueeaeHa B MOK 61508-3 (tTabnuubl B.5 n B.7).

Uenb: MogenmpoBaHne COOTBETCTBYIOLMX acrneKToB NOBEAEHUsI CUCTEMbI, OLEHKA U, BO3MOXHO, NoBbieHne 6e-
30MacHOCTM W 3KCMIyaTaLMOHHbIX TPeGoBaHUi NyTeM aHanu3a U NOBTOPHOIO MPOEKTUPOBAHWS.

OnucaHwve: cetn MeTpu OTHOCATCS K knaccy mMogdenew, onucbiBaeMbix Teopuel rpados, U UCMONb3YIOTCS ANs
npeacTaBneHvs MHOPMaLUK M yNpaBreHnsl NOTOKaMy B CUCTEMaX, B KOTOPbIX NMPOLECCHI KOHKYPEHTHBI U aCUHXPOHHbI.

Cetb MNeTpn — 370 ceTk NO3NUMIA M NepexonoB. [1o3numnm MoryT 6bITb « MAPKUPOBAHHBIMUY UMW «HEMaPKMPOBaH-
HbIMUy». [epexoa CHMTaIOT «aKTUBU3UPOBaHHLIMY», €CIN BCE €70 BXOA4bl MapKUPOBaHbI. B akTMBM3MPOBAHHOM COCTOSIHUK
noanuum paspeluaercs (Ho He TpebyeTcs) ObiTb «BO3GYKAEHHOW». ECcnu nosuumus «Bo3ByxadeHa», TO BXod, NOCTynao-
LKA Ha nepexod, CTaHOBUTCH HEMAPKMPOBaHHLIM, @ BMECTO Hero Kaxabli BbIX0o4 U3 nepexoaa okasbiBaeTcsl MapKupo-
BaHHbIM.

MoTeHuManbHble ONacHOCTM MOTYT GbITb MpeACTaBMneHbl B BUAE KOHKPETHBIX COCTOSIHUI (MapKUPOBOK) B MOJENM
cetu lMetpn. Mogene moxeT ObiTb paclwmpeHa ¢ Tem, 4To6bl 06ecneunTs BO3MOXHOCTU MOZENVMPOBaHUsSI CUCTEM BO
BpemMeHu. M XoTa «knaccuyeckue» cetu [eTpu KOHLUEHTPUPYIOTCA HA MOAENUPOBAHWUU MOTOKOB YNPaBIeHNs], CYLLLECTBYIOT
HekoTopble pacwumpeHus mogenu cetu [eTpy, B KOTOPBIX MOASNUPYIOTCS MOTOKM AaHHbIX.

Ilutepatypa:

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 ABTomaTN3NpoBaHHbIe CpeAcTBa pa3paboTkn cneundmkaumnn

M punmeyaHune— Ccbinka Ha gaHHbIN MeTog/cpeacTeo npueegeHa B MOK 61508-2 (tabnuuel B.1 v B.6) e MOK
61508-3 (Tabrivubl A.1 1 A.2).

B.2.4.1 O6wme nonoxeHna

Llenb: ucnonb3oBaHne chopmanbHbiXx METOAOB crieunduKaummn AN ynpoweHns aBToMaTUHeckoro obHapyxeHus
HGOﬂHOSHa‘-IHOCTeﬁ N NOJIHOThI.

Onucanue: aaHHbIN MeTog co3gaeT cneundmrkaumio B Buae 6a3sl 4aHHbIX, KOTOpPas MOXeET aBTOMaTUHeCKn aHanu-
3MpOBaTbCsl AAMsl OLEHKM COIMacoBaHHOCTU U NONMHOTHI. MHCTpYMeHT cneuundukaumm MoxeT B MHTepecax nonb3oearens
MCIONb30BaTh AHUMALMIO Pa3NU4HbIX acNekToB creunduLuMpoBaHHON cucTemsl. B obwem cnyyvae gavHbin metog nog-
AepXUBaeT co3fiaHne He TomNbKo cneundurkaumii, HO U 3Tan NPOEKTUPOBAHUA, a Talkke APYrUe aTanbl XUSHEHHOTO UMKna.
MHcTpymenThl cneumndmnkaumii moryT 6biTb KnacenunumMpoBaHbl B COOTBETCTBUN CO CNEAYIOWUMIN NYHKTaMN HAaCTOALLEro
NPUIOXEHNS.

B.2.4.2 UHCTpYyMEHTLI, HEé OPUEHTUPOBaHHbIE HA KOHKPeTHLIA MeToA

Llenb: nomowp nonb3oBatento B COCTABIIEHUM NPaBUITbHON cneuudurkaumm, NPUMEHSAs Noackasku u dopmmpys
CBSI3U MEXAY COOTBETCTBYIOLLMMMN HaCTAMM.

Onncanme: MHCTPYMEHT cneundmkaumin ocBoboXgaeT nonb3oBaTensi OT HEKOTOPOW PYTUHHOW Npouenypbl, Nog-
JepXuBaeT ynpaBneHne NpoekToM W He npegcTaBnsieT u3 cebs kakylo-nnbo KOHKPeTHylo meTogonormio paspaboTtkm
cneungukaumn. OTHoCUTENBbHAsA HE3aBUCMMOCTL Morb3oBaTernel oT MetToga noseonsaeT 6uiTb 6onee ceoboaAHBIMM NpY
BbIGOpEe KOHKPEeTHOro MeToZla U AaeT HEeMHOro crieuvanbHOW NoAAepKKM, HeobXxoaMMoN Npu co3gaHum crnieumndukaumn,
YTO YCMOXHSIET OCBOEHME CUCTEMBI.

Jluteparypa:

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

B.2.4.3 Npoueaypa, opmeHTNPOBaHHasA Ha MoAerb C MePapXnYecKMMm aHarnn3om

Llenb: nomowp Nonb3oBaTenio B CO3AaHMM NpaBunbHON cneuundmkaumm, obecneyeHnn cornacoBaHHOCTU MeXay
ONMCaHMAIMU NPOLIECCOB M AaHHbIX HA Pa3nNUYHbIX YPOBHAX abcTparnpoBaHus.

OnvcaHve: aaHHbIN MeToa AaeT pyHKUMOHaNbLHOE npeacTaBneHne 0 HeobxoaMMon cucteme (CTPYKTYPHBIN aHa-
nn3) Ha pasnUYHbIX YPOBHSIX abcTparnpoBaHus (CTeneHb TOMHOCTW). CTPYKTYPHBIN aHanu3 NpoBOAUTCA HA Pasnu4YHbIX
YPOBHSIX KaK € npoLeccamm, Tak U ¢ gaHHbIMU. OUueHKa HEOQHO3HAYHOCTU U NOMHOTHI BO3MOXHA MexXay nepapxuqecku-
MU YPOBHSIMM, a Takke Mexay ABYMs (DyHKUMOHANBHbIMU eauHuuaMy (MoaynsaMm) Ha OQHOM U TOM Xe YPOBHE.

Iuteparypa:

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

B.2.4.4 Mopgenw cywHoctn

Llenb: nomowb nonb3oBaTento B cO34aHWK nNpaBunbHOK cneumdurkaumm Ha OCHOBE WCMONb3OBaHWA NPV onuca-
HWUW CUCTEMBI CYLLHOCTEN U OTHOLUEHUI MeXay HUMMW.

OnvcaHne: onucaHne NPoekTUPYEMON CUCTEMBI B BUOE COBOKYNMHOCTU OGBEKTOB M OTHOWEHUI MeXay HUMK no-
3BOSIET ONPeaensiTh, kakne OTHOLWEHUA MOTYT MHTEPNPETUPOBaTLCsl cucTemon. B obwem crnyyae 3Tm oTHOWEHNA NO3BO-
NS0T ONUCLIBATH MEPAPXUYECKYIO CTPYKTYPY OOBEKTOB, NOTOK AAHHbIX, OTHOWEHWUA MeXay AaHHBIMU U AaHHbIe, 3aBUCK-
Mbl€ OT KOHKPETHbIX NMPOU3BOACTBEHHBIX MPOLECCOB. ATOT KNaccuieckui noaxoa paclumpeH NPpUMeHeHneM ynpaeneHus
npoueccamu. BoamoxHoctn o6cnegoeaHva M noaaepXXka nonb3oBaTens 3aBUCAT OT pPasHoobpasvsa NpounnicTpupo-
BaHHbIX OTHOWEHWA. HO MHOXECTBO BO3MOXHOCTEW MPEACTaBNEHUs YCMNOXHAST NPUMEHEHNe 3TOoro mMeToga.

Iutepartypa:

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 KfK-PDV 154,
Kernforschungszentrum Karlsruhe, 1978.

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

B.2.4.5 Ctumyn n oTBeT

Llenb: nomowps nonb3oBaTenio B CO34aHUM NpaBUIbHON cneumndukaumn nyTem ngeHTndukaumm B3ammMooTHOLWEe-
HUA «CTUMYN — OTBET».

OnucaHue: B3aMMOOTHOLIEHUA Mexay oObekTaMu cucTteMbl onpedeneHbl B HOTALUU «CTUMYIbI» U «OTBETbIY.
Mcnonb3yeTcst NPOCTON U Nerko paclumpsaeMbli A3bIK, KOTOPbIA COAEPXUT 3NEMEHTHI sI3blka, NpeACcTaBNAowme o6beKThl,
B3aMMOOTHOLLIEHUS], XapaKTePUCTUKN U CTPYKTYpbI.
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Iuteparypa:

A Requirements Engineering Methodology for Real-time Processing Requirements. M. W. Alford, IEEE Trans on
SE, January 1977.

The Specification System X-SPEX — Introduction and Experiences. G. Dahll, J. Lahti, Proc. SAFECOMP '83,
111—118.

B.2.5 Tabnuua KOHTPOSbHbLIX NPOBEPOK

MpwnmedaHune— Ccbinka Ha gaHHbIn MeTog/cpeacTeo npuBeaeHa B MOK 61508-2 (tabnuupl B.1, B.2 n B.6) n
B MOK 61508-3 (Tabnuusl A.10 1 B.8).

Llenb: paccMoTpeHue u ynpaeneHue KpUTUIECKMMM OLIEHKaMMN BCEX BaXHbIX acNeKTOB CUCTEMbI HA 3Tane XXU3HEH-
HOro umkna 6esonacHocTU, obecnevnBas ucHepnbiBaloLLMi oxBaT 6e3 yCTaHOBMNEHUs1 TOYHbLIX TpeBGoBaHuN.

Onvcanne: cneunanucT, 3anonHAWMA Tabnuuy KOHTPOIIbHLIX NPOBEPOK, JOMKEH AaTb OTBET Ha pPsa BONPOCOB.
MHorvne BoNpockl HOCAT OGLLMI XapaKTep, U OH AOIMKEeH UHTepnpeTUpOBaTh UX Kak Hambonee noaxoaswme K KOHKpeTHON
oueHnBaemol cucteme. Tabnuubl KOHTPOMNbHLIX MPOBEPOK AOMYyCKAeTCA UCMONb30BATh Ha BCEX 3Tanax MOSIHOMO XWU3-
HEHHOro uukna 6e3onacHOCTH, XU3HEeHHOro uukna besonacHoctu E/E/PES u xuaHeHHoro umkna GesonacHoctu npo-
rpammHoro obecnevenusi. Takme Tabnvupl, B HaCTHOCTH, NONE3Hbl B KAYECTBE UHCTPYMEHTA ANA OUEHKN hyHKUMOHANb-
HoW GesonacHocTu [4].

[nsa cokpaleHusl LWMPOKOro pasHoobpasnst Npoxoasiumx nogTBepXaeHne COOTBETCTBUA CUCTEM BONbWMHCTBO
Tabnuu KOHTPOIbHbLIX MPOBEPOK COAEPXAaT BONPOCHI, KOTOPbIE NMPUMEHUMbI KO MHOMMM Tunam cuctem. [oatomy B uc-
nosnb3yemMon Tabnuue KOHTPObHbLIX MPOBEPOK MOXKET OKa3aTbCA MHOXECTBO BOMPOCOB, KOTOPLIE HE YMECTHBI ANA KOHK-
PETHOW CUCTEMbI U JOIKHBI MTHOPUPOBAaTLCA. Kpome TOro, MOXeT Talke BO3HUKHYTb HEO6X0ANMOCTb AONOMNHUTL CTaH-
OapTHYO Tabnuuy KOHTPOIBHbIX MPOBEPOK BOMPOCAMM, CMELMANbHO OPUEHTUPOBAHHBIMU HA KOHKPETHYIO CUCTEMY.

WMcnonb3oBaHve Tabnuubl KOHTPONbHBIX NPOBEPOK B BOMbLLOI CTENEHW 3aBUCUT OT 3KCNEPTHON OUEHKU U CyxXae-
HUs CrieumnanucTa, KOTopbI BeIOMpaeT n NpUMeHsieT Tabnuuy KOHTPOIbHbLIX NpoBepok. MpuHATLIE UM peLueHnst OTHOCK-
TeNnbHO BbIGpaHHbIX(OW) Tabrnmu(bl) KOHTPONBHLIX NPOBEPOK U Miobble AONONHUTENBHBIE UMK UFHOPUPYEMbIE BONPOCHI
AOMKHbI BbITb NOMHOCTBIO 3240KYMEHTUPOBAHBI U 06ocHOBaHbL. Heob6xoanmMo CTpemMmnTBCA K TOMY, YTO €CNK NPUMEHEHWE
Tabnuu KOHTPONbHbLIX NPOBEPOK NepecMaTpuBaeTCs, TO rapaHTUPYETCsl MONYYeHUe OAHUX U TEX Xe pe3ynbTaToB, ecru
TONBKO HE UCMOMb3YIOTCA PA3NINYHbIE KPUTEPUMN.

OnncaHne cucTeMbl B 3arnonHeHHoW Tabnuue KOHTPOrbHbLIX NPOBEPOK AOMKHO ObiTh Kak MOXHO Gonee KpaTkum.
Mpn HeobxoaAMMOCTU ucHepnbiBatoLLero 060CHOBaHMS OHO AOMKHO ObiTb 4aHO B BUAE CCINOK HA 4OMNOMHUTENbHbIE
OOKYMEHTbI. [1ns AOKYMEHTMPOBaHUA pe3ynbTaTOB KaX4oro BONPOCa AOIDKEH UCMONb30BaTLCA OTBET «YyCelHoy», «be-
3yCMeLHO» UMW «HE 3aBEPLLEHO», NMMBO aHamorM4YHeli Habop 0TBETOB. JTa NAKOHUYHOCTL 3HAYUTENBHO YNPOLLAET Npo-
uenypy odopmneHus obLLero 3aknioveHust pe3yrnbTaTtoB OLUEHKM B BuAe Tabnuubl KOHTPOIbHLIX NpoBepok [16].

Iuteparypa:

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 dkcnepTnsa cneuncpukaummn

MpumedyaHue— Ccbinka Ha gaHHbI MeToa/cpeacTBo npueegeHa B MOK 61508-2 (tabnuubl B.1 1 B.6).

Llenb: NCKMoUMTb HEKOMMITEKTHOCTE M MPOTUBOPEYMBOCTL CrieUnUKaLnn.

Onucanne: obwuin metoq aHanuaa cneumdunkaumm ans ee oUeHKN C pasnnYHbIX CTOPOH HE3aBUCUMOW KOMaHAoM
akcnepToB. Takas komMaHaa 3agaeT BOMNPOChl pas3paboTumKy, KOTOPLIN AOMKeH AaTb el YAOBNeTBOPUTESNbHbIE OTBETHI.
AHanus fonxeH (No BO3MOXHOCTM) NPOBOANTLCHA KOMaHOOW 3KCMepTOB, KOTOpasi He MpUHMMArna y4acTusi B cO34aHun
cneundmkaumm. Tpebyemasi cTeneHb HE3ABMCMMOCTM OLIEHKM OnpeaensieTcsl YpoBHSMMW NONHOTLI 6e3onacHocTw, 3aaa-
BaeMbIMK Ans cuctembl. KomaHaa He3aBMCUMMBIX SKCNEPTOB AOMKHA ObiTb cnocobHa pekoHCTPYMPOBATL 3KCMyaTaum-
OHHYIO OYHKUMIO cMCTEMbI BeccnopHbiM cnocobom 6e3 cehlnok Ha Mobble nocnegytowme cneumudukauum. CneumanmcTsi
KOMaHIb! HE3aBUCUMBbIX SKCNEPTOB AOKHbI TaKKe yoeanTbCsl B TOM, YTO OXBa4eHbl BCE YMECTHbIE acrnekTbl 6e3onacHo-
CTU 1 TEXHUYECKME acneKTbl B 3KCMIyaTauMOHHbIX M OpraHn3auunoHHbiX cpegcteax. Obwuii MmeTopn, akcrnepTussl cneundu-
Kauuv gokasan CBOK BbICOKYH 3(hEKTUBHOCTb Ha npakTtuke [12].

Ilutepatypa:

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

B.3 MpoekTnposBaHue n paspaboTtka E/E/PES

MaeHas uenb: co3gaHne yCTOWUMBOIO NPOEKTa CUCTEMbI, CBSI3aHHONW ¢ 6830NacHOCTLI0, B COOTBETCTBUM CO CneLu-
urkaumen.

B.3.1 CobniogeHne pykoBoasLMX MaTepranoB U CTaHAapPTOB

MpumedyaHune— Ccbinka Ha AaHHbBIN MeToa/cpeacTBo nNpueegeHa B MOK 61508-2 (tabnuua B.2).

Uenb: paccMoTpeHne cTaHgapTOB MPUKINAQHOro CEKTopa (He paccmaTpuBaeMbiX B HACTOALLEM CTaHgapTe).
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OnucaHve: BO BPeMsl NPOEKTUPOBaHWS CUCTEMBI, CBAI3aHHON ¢ 6e30NacHOCTBIO, AOMXHbBI COCTABNATHCA PYKOBOAS-
WMe matepuansbl, KOTOpble AOIMKHbI, BO-NEPBbLIX, NPUBOANTL K CO30aHUI0 CUCTEM, CBA3aHHbIX ¢ 6e30nacHOCTbIo, U ObiTh
npakTnyeckn cBobodHbl OT oWKNGOK U, BO-BTOPLIX, YNPOLLaTh NocrneayloLee NogTBep)XaeHne cooTBeTCcTBUS GesonacHoc-
TW. Takue pykoBoaswWwme mMaTepuarnsl MOryT ObiTb YHUBEPCAIbHbLIMM, CrieuuanbHbIMU ANS NPoeKTa unu crneumanbHbIMu
TOINBKO ANl OTAENBHOrO aTana npoekTa.

Iuteparypa:

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

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

Deutsche Bundesbahn: Richtlinien-Entwiirfe 42500 to 42550 fiur das Handbuch «Grundsatze zur technischen
Zulassung in der Signal- und Nachrichtentechnik». Bundesbahn-Zentralamt Minchen, August 1987.

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

B.3.2 CTpyKTypHO€E NpoeKTupoBaHue

MpwnmedaHune— Ccbifika Ha AaHHbIN MeToa/cpeacTBo npuBegeHa B MOK 61508-2 (tabnwvuel B.2 n B.6).

Llenb: CHUXeHWE CMOXHOCTU MPOEKTUPOBaHMA NYTEM CO34aHUSl MEPAPXUYECKON CTPYKTYPbl YacTuuHbIX TpeboBa-
HUlA. WcknioveHne owmnbok B3aumocBs3en mexay TpeboBaHusimu. YnpolleHue Bepudukaumm.

OnvcaHre: Npy NPOEKTUPOBaHWM annapaTtHbIX CPEACTB AOMKHbI UCMONb30BAaTLCA KOHKPETHbIE KPUTEPUUN UMK Me-
Toabl. Hanpumep, moxeT notpeGoBaTtbCs:

- NPOEKTUPOBaHNE NEepPapPXNYECKN CTPYKTYPUPOBAHHBIX CXEM;

- UCNONb30BaHUE MU3roTOBIIEHHbLIX U MNPOBEPEHHbIX YyacTen CXem.

Mpy NPOeKTMPOBaHUM MPOrPaMMHbIX CPEeACTB UCMONb30BaHME CTPYKTYPHbIX CXEM Takke MO3BONAET co3aaTth of-
HO3HAYHYIO CTPYKTYPY MporpammHbix moaynen. [laHHas cTpykTypa nokasbiBaeT B3auMOCBA3b MOAYNen Apyr ¢ Apyrom,
KOHKpETHbIE AaHHble, KOTOpbIE NepefarTCs Mexay MOAYNsIMU, U KOHKPETHOE YNpaBrieHne, CyWeCcTBYIoWee Mexay Moay-
namm [16].

Iuteparypa:

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.

Essential 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 UCMbITAHHbLIX KOMMNOHEHTOB

MpwumeyaHue— Ccbinka Ha gaHHbIM MeToa/cpeacTBo npueegeHa B MOK 61508-2 (tabnuupl B.2 n B.6).

Llenb: cHmkeHne pUcka MHOTMX OPUTMHAMNBHBIX U HEOOHAPYXMBaEMbIX OTKA30B NyTEM UCNOMNb3OBAHNA KOMMOHEH-
TOB C KOHKPETHBIMU XapaKTepucTUKamm.

Onucanme: BbIGOp AOCTOBEPHO UCMBITAHHBIX KOMMOHEHTOB AnNA uenen 6e30nacHOCTH BLINONHAETCHA NPOM3BOAU-
TeneMm B COOTBETCTBUM C HAZAEKHOCTBIO KOMMOHEHTOB (HaNPUMEP, NCMOMb30BaHWE 3KCNNyaTauunoOHHO-TECTUPYEMBIX K-
3UYeCKUX mMoaynen Aanst yaoBNeTBOPEHUS BbICOKMX TpeboBaHui 6e30nacHOCTM unmn xpaHeHne oTHocsimxcea K 6esonac-
HOCTW MporpaMM Tonbko B BesonacHon namaTtu). O6ecneveHne 6€30NacHOCTM NAMATU MOXET KacaTbCA YCTpaHeHWs
HECaHKUMOHWUPOBAHHOTO [I0CTYNa, BAWAHWIA HECAHKUMOHMPOBAHHOW cpeAbl (3NEeKTPOMAarHWTHas COBMECTUMOCTb, paau-
auus, v T.4.), a TaKke OTKIMKA KOMMNOHEHTOB B CnyYae obHapyxeHuns oTkasoe [13].

INutepartypa:

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

Independent Test Labs: Caveat Emptor. E. Rubinstein, IEEE Spectrum, 14 (8), 44—50, 1977.

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

Zuverlassigkeit elektronischer Komponenten. T. Bajenescu, VDE-Verlag, Berlin, 1985.
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B.3.4 MogynbHoOe npoeKkTupoBaHune
MpwumedaHune— Ccbinka Ha AaHHbIN MeToa/cpeacTBo npuBedeHa B MOK 61508-2 (tabnwvuel B.2 u B.6).

Llenb: CHUXeHWe CroXHOCTU M UCKIIoYeHe ownboK, CBA3AHHBIX C MHTepdencamm mexgy nogcncremamm.

OnncaHue: Kaxpasi NoAcMcTeEMA HA BCEX YPOBHSX MPOEKTUPOBAHUS YETKO OnpegeneHa u orpaHnyeHa no pasmepy
(Tonbko HebGonbwKMM HaBopom hyHKUMIA). VHTepdelickl Mexay noacucTeMaMu nogaepXuBaloTcs Kak MOXHO Bonee
NpocTbIMU, U NepecedeHus (pasgensiemMole gaHHole, 06MeH MHdopmaymer) MUHUMU3MPOBaHbl. CNOXHOCTbL OTAENb-
HbIX MOACWUCTEM TaKxe OrpaHM4uBaeTcsl.

Ilutepatypa:

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 u 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 CpencTBa aBTOMaTM3NPOBAHHOIO NPOEKTUPOBaHUA

MpumedaHue— Ccbinka Ha gaHHbIR MeToa/cpeacTeo npueegeHa B MOK 61508-2 (tabnuubl B.2 n B.6) e M3K
61508-3 (Tabnuua A.4).

Llenb: Gonee cuctematudeckoe BbIMONMHEHME NpoLeaypbl NPOeKTMPOBaHUA. BkriovyeHne B NpOeKT noaxoasLumx
aBTOMAaTWNYECKN CKOHCTPYMPOBAHHbBIX 3IEMEHTOB, YXKe CO34aHHbIX U NPOBEPEHHbIX.

OnucaHne: MHCTPYMeHTBl aBToMaTmanpoBaHHoro npoektupoBanusi (CAD) gonkHbel MCMONb30BaTLCA B Mpouecce
NMPOEKTUPOBAaHWA KaK annapaTHbIX, Tak U NPorpaMMHbIX CPeACTB, €CNU OHU AOCTYMHbLI U UX UCMONb3oBaHWe 060CHOBaHO
CINOXHOCTBIO CUCTEMBI. KOPPEKTHOCTb MCMOMNb30BaHWUsI TaKMX MHCTPYMEHTOB A0IKHA OblTh NPOAEMOHCTPUPOBAHA KOHK-
PETHBIM TECTUPOBAHMEM, OBLUIMPHON NpeabICTOpMEl YAOBNEeTBOPUTENIBHOIO UCMONMb30BaHusl, NMMbo He3aBMCUMON BEpU-
vKaumen ux pesyneTtarta g5l KOHKPETHON NPOEKTMPYEMOW CUCTEMBI, CBSI3aHHON C 6e30MacHOCTbIO.

Ilntepatypa:

Verification — The Practical Problems. J. T. Webb n D. J. Mannering, SARSS 87, November 1987, Altrincham,
England, 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

MpumedaHue— Ccbinka Ha gaHHbIN meToa/cpeacTeo npueegeHa B MOK 61508-2 (tabnuuel B.2, B.5 n B.6).

Llenb: npoBeaeHne cucteMaTMUeCcKMX M NOMHbIX NPOBEPOK KakK PYHKUMOHUPOBAHUSA 3NMEKTPUHECKUX/INEKTPOHHbBIX
CXeM, TaK W Ansl KOPPEKTHOIO 334aHusl 3HAYEHUI NapameTpPoB UX KOMMOHEHTOB.

OnucaHue: hyHKUMS CXeMbl, peanuayowan cucTemy, CBA3aHHyIo ¢ 6€30NacHOCTbIO, UMUTUPYIOT Ha KOMMNbIOTEPE C
NOMOLLBIO 3anporpamMMMpoOBaHHON MoAenu ee nosegeHua. [oseaeHne kaxaoro oTAenbHOro KOMNOHEHTa CXeMbl Mofe-
NUPYIOT OTAENBHO, U OTKIIMK CXEMbI, B KOTOPYIO OH BXOAWUT, aHaNU3NpYIOT Npy 3a4aHnm NpegenbHbIX 3HaYeHUi napamer-
POB Ansl K&XA0r0 KOMIMOHEHTA.

INutepartypa:

Proc. Working Conference on Prototyping. Namur, October 1983, Budde et al, Springer 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-Gemeinschaftsausschufy Industrielle Systemtechnik: Software-Zuverlassigkeit. VDI-Verlag, 1993.

B._3.7 NpoBepka (0630p n aHanu3)

MpwumeyaHue— Cecbinika Ha faHHbIl MeToga/cpeacTBo npuseaeHa B MOK 61508-2 (Tabnvubl B.2 1 B.6).

Llenb: BbisiBNeHWe paccornacoBaHusi Mexay cneuudukaumen m peanusaumei.

OnucaHue: NpoBepsIloTCs 3a/aHHble hyHKUMM CUCTEMBI, CBAI3aHHOW ¢ 6e3onacHocTbio. OLeHMBaeTCsl COOTBET-
CTBUE CUCTEMBI, CBsI3aHHOW ¢ 6e3onacHocTbio, TpeboBaHusaM, NpuBeeHHbIM B cnieumdukauvn. Bee BobibiBaowme co-
MHEHUE CUTyauuu Mpu peanu3auym U UCNonb30BaHUW U3AENUA OOKYMEHTUPYIOT C LeNbio UX Mocrnenyowero paspelue-
HUs. B oTnnuMe OT CKBO3HOIo KOHTPOIsi BO BpeMsi Npoueaypbl NPOBEPKU pa3paboTyHnk CUCTEMbI MACCUBEH, a 3kcnepT —
aKTVBEH.

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-Gemeinschaftsausschuf Industrielle Systemtechnik: Software-Zuverlédssigkeit. VDI-Verlag, 1993. ANSI/IEE
Std. 1028:1997, IEEE Standard reviews un audits.

B_3.8 CKBO3HOW KOHTpONbL

MpwumeyaHnune— Cceinka Ha AaHHbIN MeTog/cpeacTBo nNpueegeHa B MOK 61508-2 (tabnuua B.6).
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Llenb: BhiABNeHWe paccornacoBaHusa mexgy cneundukaumen n peanusauuen.

OnvcaHune: NPoBepsItoTCA 3agaHHble hyHKUUM cncTeMmsl, cBsidaHHoOW ¢ BeaonacHocTbio. OueHnBaeTCcsl COOTBET-
CTBUME CUCTEMbI, CBA3aHHOW ¢ Ge3onacHoCThio, TpeboBaHmsaM, NpUBEAeHHbIM B crneundukaumm. Bee Bbi3biBaowme co-
MHEHWE CUTyaL MK Npy peanuaauum n UCNosib30BaHNUU M3AENUIn AOKYMEHTUPYIOTCS € LENbio MX MOCINeaylowero paspeLue-
Husl. B oTnuune oT npoueaypebl NPOBEPKM BO BPEMS CKBO3HOIO KOHTPOISl aBTOP AO/PKEH OblTb akTMBEH, a JKcnepT —
NaccuBeH.

Iuteparypa:

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.

ANSVIEE Std. 1028:1997, IEEE Standard for software reviews and audits.

B.4 Mpouepypbl akennyataunn n oéenyxmsannsa E/E/PES

MmaBHas uenb: paspaboTka npouedyp, KOTOpblE MCKIIOYaOT OWKMOKU BO BpeMmsl aKchnnyatauum n obcnyxmBaHus
CcUCTEM, CBA3aHHbIX C 6830MacHOCThIO.

B.4.1 UHcTpyKUMM No aKennyaTaum n o6 cnyxmMBaHuio

MpumedaHune— Ccbinka Ha AaHHbIN MeToa/cpeacTBo NpuBeaeHa B MOK 61508-2 (tabnuua B.4).

Llenb: ncknoveHne ownbok BO BpEMS 3KCMnyataLum u o6CrnyXMBaHusi CUCTEM, CBSA3aHHbIX ¢ 6e30MacHOCTbIO.

OnucaHue: MHCTPYKLMKM NONb30BaTens CogepaTr BaxHyo nHdopmauuio o cnocobax ucnonb3oBaHus u o6cnyxu-
BaHWA cucteM. B 0cobbix cny4asx 3TM MHCTPYKLMM MOTYT cogepaTb Takke npumepsl obwmx cnocoboB yCTaHOBKU CUC-
TeM, OTHOCSLLMXCA K 6e30nacHOCTM. Bce MHCTPYKUMM JOMKHbI erko BOCMPUHUMATLCA. NS onucaHus CnoXHbIX npoue-
AYp W 3aBUCMMOCTEN AOMXKHBI CNOMNB30BATLCS PUCYHKM U CXEMBI.

Ilutepatypa:

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

B.4.2 Ypo6cTBO 06LlEHMA ¢ nonb3oBaTenem

MpumedaHune— Ccbinka Ha AaHHbIN MeTod/cpeacTeo npuBegeHa B MOK 61508-2 (tabnuua B.4).

Llenb: CHWXeHWe CroXHOCTU BO BPemsl 3KCrryaTauuMm CUCTEM, CBsI3aHHbIX ¢ 6e30nacHOCTbIO.

Onucanve: NpaBUbHOCTb SKCNyaTaumm CUCTEM, CBSI3aHHbIX ¢ 6e30NacHOCTLIO, B ONpeAeneHHON CTENeHn 3aBu-
cuUT OT onepaTtopa. PaccmaTpuBas KOHKPETHbIe NPOeKTbl cucTemMbl  pabovero mecta, paspaboTumk CUCTEM, CBA3AHHbIX
¢ 6e30nacHoOCTbIO, JOIKEH NpeyCcMOTpeTh:

- HEOBXO0AMMOCTb MMHUMAIBHOIO BMELLATENbCTBA YENOBEKa;

- Heob6xoaMmoe BMelLaTENbCTBO Hambonee NPocTuiM;

- BO3MOXHOCTb MMHMMArbHOIO yuiepba ot ownbok onepartopa;
aproHoMuyeckne TpebGoBaHUS NpY NPOEKTUPOBaHUN CPEACTE BMelLaTenbCTBa U UHAUKALWN;

- NpoCTble, UMEIOLLME YETKYI0 MApKUPOBKY M YAODHBIE ANs NCNONb30BaHWs CPeACcTBa onepaTopa;

- HernepeHanpsbkeHHOCTb OnepaTopa Aaxe B 3KCTPeManbHOW cuTyaumm;

- alanTMPOBaHHOCTL 06yYeHUs Mpoueaypam 1 cpeacTeam npouecca BMeLlaTenbcTBa K YPOBHIO 3HAaHUA U MOTUBA-
unn 06yqaeM0ro nonb3oBartens.

B.4.3 Yno6cTBO 0611eHNs ¢ 06cnyXnBaowWmm NepcoHanom

MpwumeyaHune— Ccbinka Ha AaHHbIN MeToa/cpeacTeo npueegeHa B MOK 61508-2 (tabnuua B.4).

Llenb: ynpouweHue npouenypbl 06CnyxMBaHna cuctem, cBadaHHbIX ¢ 6830NacHOCTLIO, U NMPOEKTUPOBaHue Heobxo-
OUMbIX cpeacTB Ans 3ddeKTMBHON AWArHOCTUKM U PEMOHTA.

Onucanve: npodunaktmueckoe o6CNYXMBAHME N PEMOHT HacTO NPOBOAATCS B CIOXHbLIX YCIOBUSIX [AaBMNEHus!
npegenbHbIX CPokoB. [Mo3ToMy pa3paboTynk cucTeM, CBA3aHHLIX ¢ 6e30MacHOCTLIO, AOIMKEH NPEAYyCMOTPETb YTOObI:

- cpepcTBa, OTHOCAWMeECH K obcnyxuBaHmio 6esonacHocTn, TpeboBanmeb Kak MOXHO pexe unm Boobiue He Tpebo-
Baruch;

- UCMOSb30Barnuch AOCTaTOMHO YYBCTBUTENbHBLIE N NETKO YyNPaBnAeMbie AMarHoCTUPYIOWNE MHCTPYMEHTbI ATSl He-
M306eXHbIX PEMOHTOB; 3TU UHCTPYMEHTbI AOMKHbI BKNOYaTL B ceba BCe Heobxoammblie uHTepdeiicsl;

- 6bIN10 AOCTATOYHO BpEMEHM (€CNU OTAENBHBIE MHCTPYMEHTbI AMArHOCTMKM Heobxoaumo paspaboTaTtb unu npuoob-
pecrtn).

B.4.4 CokpaweHme paboT Ha cTagum aKcnnyatauum

MpwumeyaHune— Ccbinka Ha gaHHbIM MeToa/cpeacTBo npuBeaeHa B MOK 61508-2 (tabnuvubl B.4 1 B.6).

Llenb: cHU3UTb aKcnnyaTauuMoHHbIe BO3MOXHOCTU Ansl 06bIMHOrO Monb3oBaTensl.
OnuvcaHue: 3TOT NOAXOZ CHWXAET 3KCnNyaTauuoHHbIe BO3MOXHOCTU MyTEM:

- orpaHuMuYeHns onepaumii B pabounx pexumax, Hanpumep KOMMyTaTopaMmu KIiouewn;
- OIpPaHUYEHUsT YMCNa UCMONb3yeMbIX B paboTe 3NeMeHTOB;

- OrpPaHUYEHUs1 YNCra BO3MOXHBIX B 06lWeM cnyyae paboumx pexummos.
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Ilutepatypa:
Guidelines for Safe Automation of Chemical Processes. CCPS, AIChE, New York, 1993.
B.4.5 3kcnnyaTauusa TonbKo KBanudnumposaHHbIM ONepaTopom

MpwnmedyaHwne— Ccoika Ha AaHHLIN MeToa/cpeacTBo npueedeHa B MOK 61508-2 (tabnwvuel B.4 n B.6).

Llenk: ucknioveHne oTka3or, 06yCrnoBneHHbIX owmnbkamm onepaTopa.

OnucaHue: onepaTop cucTeMbl, CBA3aHHON ¢ Be3onacHoOCTbio, 0ByyeH 40 CTeneHn, COOTBETCTBYHOWEN CIOXHOCTM
u cTeneHn 6e30MacHOCTU CUCTEM, CBSA3aHHLIX C 6e30nacHOCThI0. B 06yveHne BXxoguT M3yyeHne OCHOB npouecca npous-
BOACTBa U B3aVMOCBA3El Mexay cucTemamMm, CBA3aHHbIMM ¢ Be3onacHocTblo m EUC.

Ilutepatypa:

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

B.4.6 3awunTa oT oUMOBOK oneparopa

MpwnmedyaHune— Ccbinka Ha gaHHbI MeTog/cpeacTeo npuesegerHa B MOK 61508-2 (tabnuua B.6).

Llenb: sawuta cucTeMel OT BCEX BUAOB OLWMBOK oneparopa.

OnncaHne: NoxHble BXoAHble coobLeHns (3HaueHne, BPEMs, 1 T. 4.) oOOHapyXMBaloTCsl NPOBEpKaMmn JOCTOBEPHO-
cTn unu koHTponem EUC. [Ins Toro, 4tobbl 06beuMHNTL 3TU CPeacTBa B NpoekTe, HeobxoauMo Ha caMOM paHHeM aTane
onpenenuTb, Kakne M3 BXOAHbIX COOBLLEHUI BO3MOXKHbBI U Kakue gonycTuMbl.

B.4.7 (He ucnone3ayetcs)

B.4.8 3awunTta ot mogndmkaumn

MpwnmedyaHwne— Ccbinka Ha AaHHbIN MeTod/cpeacTBo npuBedeHa B MOK 61508-2 (tTabnuua A.18).

Llenb: 3awmTta cuctemsl, CBAI3aHHON ¢ 6e30MacHOCTbIO, OT MOAMMUKALMI annapaTHbIX CPEACTB TEXHWYECKUMU
cnocobamu.

Onncanue: MmogudukaumMm Unm MaHunynsiuum oGHapyXMBaKOTCsl aBTOMATUYECKW, HaNpuMmep NpoBepkaMu [OCTO-
BEPHOCTM CUIHaMOB AATYMKOB, OOHapyXXEeHUEeM TeXHWYECKMM MPOLEeCcCOM M aBTOMaTMYECKMM 3aryCckoM TEeCTUMPOBAaHUA.
Mpy obHapyxeHun moguduKaumy BblgaeTcsl aBapuiHbLIA cUrHan.

B.4.9 NoaTBepxaeHne BBoaa

MpumeuaHune— Cchinka Ha AaHHbIA MeTog/cpeacTBo NpueegeHa B MOK 61508-2 (tabnvubl A.18 n A.19).

Llenb: obHapyeHne olwmbku Bo Bpems paboTbl camMM onepatopom Ao aktuensauum EUC.

Onuncanue: nHdopmauus, Beogumasn B EUC vepes cuctemy, ceasaHHyto ¢ 6e30nacHOCTBIO, NpeacTaBnsaeTca one-
patopy go nepepaum B EUC ¢ Tem, 4To6b1 Oneparop umen BO3MOXHOCTb OGHApYX1Tb U ncnpaenTeb owmnbku. MNpoektupy-
eMasl cucTema [0IDkHA pearMpoBaTb Ha HENpaBunbHbIE, CAMONPOU3BONbHLIE AESWCTBUA ONepaTopa U yunThiBaTh HWX-
HUe/BepxHue npefernbl CKOPOCTU U HanpaeneHue peakuuy onepartopa. 3TO NO3BONUT UCKNIOYUTL, Hanpumep, 6onee
6bICTpoe, YeM npeanonaraeTcs, HaxaTne KNaBuwWw ONepaTopoMm, U HACTPOUTL CUCTEMY BOCNPUHUMATL ABOVWHOE HaXaTue
KITaBULLM KaK OIMHApHOE UMK OBOWHOE 33 CHET TOro, 4TO cuctema (M306pakeHne Ha 3KpaHe) CNWKOM MeANEHHO pearu-
pyeT Ha pa3oBoe HaxaTue knaeBuvlwm. [MocnegoBarenbHOE HaxaTne OgHOW W TOW Xe KNaBuLWKN NPU BBOAE KPUTUHECKNX
AaHHbIX JOIMKHO BOCNPUHUMATBLCA CUCTEMON KaK 0QHOPA30oBOe; HaXaTue Knaevw «Beoay» (enter) unu «ga» (yes) Heorpa-
HUYEHHOE YMCIIO pa3 He AOMKHO NMPUBOAUTE K HApyLWeHNI0 6€30NacHOCTU CUCTEMBI.

HormxHbl 6b6ITb NPegyCcMOTPeHbl Npoueaypbl HOPMUMPOBAHUSA BPEMEHHBIX Nay3 C BO3MOXHOCTBIO BbIGOpA pasHbIX
OTBETOB (fa/HeT U T. N.) ¢ Tem, 4Tobbl 06ecneqYnT BO3MOXHOCTD ANA Pa3MbIWNEHNA onepaTopy, a CUCTEME - PEXUM
oXnpaHuvs.

Io6as nepesarpy3ska PES, cBsizaHHOl ¢ 6€30nacHOCTBIO, AeNaloT CUCTEMY YA3BUMON, €Cnu NporpammHble/anna-
paTHble CpefCTBa He CNIPOEKTUPOBAaHbI C YUETOM 3TON CUTYauun.

INutepartypa:

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

B.5 Unterpaunna E/E/PES

maBHas uerb: UCKIIOYEHWE OTKA30B CUCTEMbI Ha CTagun UHTErpaummn n obHapyxeHne nibbix 0TKa3oB BO Bpems
3TOW Y Npeablgylien cTagui.

B.5.1 ®yHKunoHanbHoe TeCTUpOBaHue

M punmeyaHune— Ccbika Ha AaHHbIN MeTog/cpeacTeo npueegeHa B MOK 61508-2 (Tabnuuel B.3 n B.5) n 8 MOK
61508-3 (Tabnmubl A.5 — A.7).

Llenb: obHapyxeHWe 0TKa30B Ha cTaausix co3aaHmsa cneumdmkaumm n NpoekTmpoBaHusa. McknioveHne oTka3oB BO
BpeEMSsl peanu3aumm U MHTErpauum nporpamMmMHbIX U annapaTtHbIX CPeacTs.

Onucanume: B npouecce OYHKUMOHANBHOIO TECTUPOBAaHUA ONpeaensaeTcs, AOCTUIHYThHI NU 3a4aHHbIe XapaKTepuc-
TUKM CUCTEMbI. B cucTeMy nocTynaloT BxogHble AaHHble, KOTOpble aAeKBaTHO XapakTepu3ytoT 0BblMHOE BbINONHEeHWe
onepauuii. Habrniogaembie BbixogHblE pe3ynbTarbl CPABHUBAIOTCA C 3agaHHbiMK B crieumdmkaumn. OTKNOHEHWS OT cne-
umdUKaLUMM U YKa3aHUS1 HA HEMONHOTY cneuudurkaumm QoKyMeHTUPYIOTCS.

26



roCT P M3K 61508-7—2007

PyHKUMOHANBHOE TECTUPOBAHUE 3NEKTPOHHbBIX KOMMOHEHTOB, NpeAHa3HauYeHHbIX AN MHOTOKaHANbHOW apXuTeK-
Typbl, 0BbIMHO BKMOYaET B ceBS NPOMBbIWNEHHbIE KOMMNOHEHTLI, KXAbI U3 KOTOPbIX MOCTaBLUMK YXe NPoTECTMPOBan u
npeaBapuTenbHO NoATBEpAMI COOTBETCTBME. [TOMMMO 3TOro pekoMeHayeTcsl, HTOObl MOKYMNHbIE NMPOMbILWNEHHbIE KOMIMO-
HEeHTbI BblNM NPOTECTUPOBaHLI B COYETAHUM C APYTMMW KOMMOHEHTamMu NOCTaBLUMKa U3 TOM e napTum, YTobbl BbIABUTL
HEWCNPaBHOCTM IPYNNOBOrO TUNA, KOTOPbIE B MPOTUBHOM Cllyvae ocTanuch Gbl HEBbISIBIIEHHbLIMMU.

Takke 0 gocTaTouHBIX pabounx BO3MOXHOCTSIX CUCTEMbI CM. PyKOBOZsIWME MaTepuansl (npunoxexne C, nogpas-
aen C.5.20).

Iuteparypa:

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 MeTOOOM «4ePHOrO ALWMKa»

Mpwnmeyanune— Ccbinka Ha gaHHBIN MeTog/cpeacTeo npusegeHa B MOK 61508-2 (tabnuupl B.3, B.5n B.6) n
B M3K 61508-3 (Tabnuupl A.5 — A.7).

Llenb: npoBepka gUHAMUYECKOTO MOBEAEHWsI CUCTEMbI B pearibHbIX YCrnoBusiX (OYHKLUMOHMPOBaHUA. BoisBneHue
HEeCOOTBETCTBUA (DYHKUMOHAMNBHON Cneundukaumm 1 OLEeHKa €€ NonesHoCTn 1 yCTOMUUBOCTH.

Onucanune: dyHKUMN CUCTEMbI UMM NPOrPaMMbl BbIMOMHAIOTCA B 3a4aHHOM OKPY>XEHUM C 334aHHbIMW AaHHbIMU
TECTUPOBAHUS, KOTOPbIE CUCTEMATUYECKM HOPMMPYIOTCA M3 cneundmKauum B COOTBETCTBUU C YCTAaHOBNEHHBIMU KpUTE-
pusiMn. 3TO NO3BOMNsET NoBedeHNe CUCTEMbI CPABHUTL C ee crneumdukaumeri. [py NpoBeaeHUn TECTUPOBAHUSA HUKaKWe
CBEeAEHUs1 O BHYTPEHHEN CTPYKTYpe CUCTEMbl He MCrnonbaytoTcsi. OCHOBHAs Lenb COCTOMT B TOM, YTOGbLI onpeaenuts,
NpaBUibHO N BbINONHAET YHKUMOHANbBHLIN MOgyrnb dyHKUMK, Tpebyemble cneumdumkaumeii. Metoa dhopmmupoBaHus
SKBMBAITEHTHbIX KNACCOB CMYXXUT MPUMEPOM KPUTEPUSA TECTUPOBAHWS JaHHbLIX METOAOM «HEpHOro Awmka». Maccus Bxoa-
HbIX OAHHbIX NOAPA3OeNIAETCA Ha KOHKPETHbIe AManasoHbl BXOAHLIX 3HAYEHWI (SKBMBANEHTHbIE KNAcChbl) HA OCHOBE
cneundmkaumm. MNocne aToro HOPMUPYIOTCA TECTOBBIE MPUMEPLI N3:

- AaHHBIX U3 AONMYCTUMbIX ANana3oHOB;

- OaHHBIX U3 HEeJONyCTUMbIX ANAaMNa30HOE;

- OaHHbIX MpederbHbIX 3HAYEeHVWA ONanasoHoB;

- 3KCTPEeMarbHbIX 3HAYEHUI U

- KOMBMHaLUUI U3 NepeYnCrneHHbIX BbllLe KacCoB.

MoryT okasatbcsl 3(MDEKTUBHBIMU TaKKE APYrMe Kputepun Bblbopa TECTOBLIX MPUMEPOB B Pa3NUYHbLIX PEXMMAX
TECTUPOBaHMS (MOZYNs, UHTErpaumm u cuctemsl). Hanpumep kputepuin «3kCTpemMarbHble 3KCryaTaluuoHHbIE YCITOBUSI»
MCMosb3yeTcsl Npu TeCTUPOBaHUM CUCTEMbI B NPOLECcCe NOATBEPXKAEHUS COOTBETCTBUS.

Iuteparypa:

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

Software Testing and Validation Techniques. E. 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-Zuverlédssigkeit. VDI-Verlag, 1993.

B.5.3 CtaTuctnyeckoe tectupoBaHue

MpumedaHue— Ccbinka Ha AaHHbIN MeToa/cpeacTBo NpuBegeHa B MOK 61508-2 (tabnuubl B.3, B.5 n B.6).

Llenb: npoBepka gMHaMU4eCKOro NoBeeHNst CUCTEMBI, CBSI3AHHOW ¢ 6e30MacHOCTbIO, U OLEHKa ee MoNe3HOCTU U
YCTOWYMBOCTW.

OnucaHue: npy 3TOM NOAX04e TECTMPYETCS CUCTEMA UM NMPOrpamMmma ¢ BXOAHbIMW JAHHBIMW, BbIOpaHHBIMU B COOT-
BETCTBMM C NpegnonaraembiM CTAaTUCTUHECKUM pacrnpegeneHnemM pearnbHbiX 3KCMnyaTauuoOHHbIX BXOAHBIX AAHHBIX —
3KCMNyaTaUNOHHbIA MPOMdUIBb.

Ilutepatypa:

Software Testing via Environmental Simulation (CONTESSE Report). Available until December 1998 from: Ray
Browne, CIID, DTI, 151 Buckingham Palace Road, London, SW1W 9SS, UK, 1994,

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

Verification and validation of Real-time Software. W. J. Quirk (ed.), Springer Verlag, Berlin, 1985.

VDI-Gemeinschaftsausschuf Industrielle Systemtechnik: Software-Zuve