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BBeaeHue

a) TexHM4YeCKue NosIoKeHUs, OCHOBHbIE BONPOCHI U OpraHu3auusa cTaHgapra

Mcnonb3yemMble Ha aTOMHbIX cTaHuusX (aanee — AC) anekTpoHHbIe cuctembl knacca 1 (no MOK 61513),
HeoBX0aMMble B aBaAPUIHBIX CUTYaLMAX, AOMKHbI ObITk aTTECTOBAHbI A0 HAYana ux sKkcnnyarauuu.

B TpaaMUMOHHBIX CUCTEMAX, KOTOPbIE ABMAIOTCA KOMMbIOTEPHBIMU, MOXHO NMPOBECTU PasfeneHne Mex-
[ly annaparHoi 1 NporpamMMHON YacTamu. AnnapaTHble CpeficTBa B OCHOBHOM NPOEKTUPYIOT C NPUMEHEHUEM
CTaHAapPTM3UPOBAHHbIX 3MIEMEHTOB, MMEIOLLMX 3a4aHHbIE 3NEKTPOHHbIE (hYHKLMM, TAKUX KaK MUKPOMpPOLIECCO-
pbl, TANMEPbI UNN CETEBbLIE KOHTPONNEPDI, TOrAa Kak nporpammHoe obecnedeHne NpUMEHSAETCs AN KOOpau-
Hauum paboTbl pasnUYHbIX YacTen annaparHbIX CPeACTB U peanuaauum nNpuKNnagHbiX PyHKUMA.

B HacTosiLIee BpeMs NPOEKTUPOBLUMKM CPEACTB KOHTPOMNSA U YPaBNEHUSA MOTYT CO34aBaTb NPUKNaaHbIE
YHKLMUM HENOCPEACTBEHHO HA OAHON MHTErpanbHON CXeme C MOMOLLLIO TaKUX YCTPOWCTB, Kak MporpamMmmupy-
emasi nonb3oearenem BeHTunosHaa Matpuua (MMBM), unu ycTporcTs, M3rOTOBNEHHLIX MO NOAO0OGHBLIM TEXHO-
norusiM. PyHKUUA TaKOW UHTErpanbHOWN CXeMbl ONPEAENAETCS HE NOCTaBLLUMKOM (PUM3NYECKOTO SNEeMEHTa UMK
MUKPOSMNEKTPOHHON TEXHOMOMMU, 8 MPOEKTUPOBLLMKOM CPEACTB KOHTPOMA U yNpaBneHus.

Hacrosiwumii ctaHaapT paccMmaTpuBaeT uHTerpanbHble cxembl (UC):

1) OCHOBaHHbIE Ha NPeABapUTESIEHO paspaboTaHHbIX MUKPOSNEKTPOHHLIX pecypcax;

2) paspaboTaHHble B pamKax NPoeKTa no KOHTPOIIO U YNPaBIEHUIo;

3) pa3paboTaHHbie C MOMOLLbIO A3bIKOB onucaHus annapatypbl (HDL) 1 CBSiI3aHHbIX C HUMW MHCTPYMEH-
TOB, UCNONb3yeMbIX ANsl peanu3aunmn TpeboBaHui B Haanexawlei cbopke npeaBaputenbHO pa3paboTaHHbIX
MUKPOSMNEKTPOHHBIX PECYPCOB.

[aHHble cxeMbl HasbiBaloT «HDL-nporpammupyembimu yeTpoiicteamuy» (HPD). Onepatopel HDL, onu-
coiBatome HPD, MoryT BknovaTh B ce0A co3faHue 9K3EMNNSPOB NpeaBapuTensHO pa3paboTaHHbiX 6rokos
(PDB), koTOpbI€E, Kak NpaBuno, NOCTABNAKOTCA B BuAe 6ubnuorek, makpoonpeaeneHui unum IP-aaep.

HPD moryT npeactasnaTb co60i apdekTuBHbIE peLLeHnsa ana peanusaumu dyHKUun, Tpebyembix Npo-
eKTOM no KoHTponto u ynpasneHuto (I&C). OaHako sepudukaumio n sanugauumio (V&V) MOryT orpaHmumMBarb
Takue npobnembl, Kak 6onbLIOE YMCIO BHYTPEHHUX MYTEW M OrpaHUYEHHas HabnioaaemocTb, ecnu HPD pas-
pabatbiBanoce 6e3 yueta BepudmuupyemMocTu.

Onsa Toro 4toBbl JOCTUTHYTL YPOBHSA HaAEXHOCTHU, TpebyeMoro Ans CUCTEeM KOHTPOMS U ynpaBneHus
no obecneuyenunto GesonacHoctu, paspaborka HPD gomkHa COOTBETCTBOBATL CTPOrMM TEXHOMOTMYECKUM U
TexXHu4eckum TpeboBaHusaM, TakuM Kak TpebGoBaHuA, NpUBeAEHHbIE B HACTOALLIEM CTaHAAapTe, BKMIOYas crne-
umdmrkaumo TpeboBaHuii, BbIBOP 3aroTOBOK MHTErPasnbHLIX CXeM U NPeABapUTENBHO pa3paboTaHHbIX 6NOKOB
(PDB), npoekTUpoBaHue 1 peanusauuio, Bepudukaumio 1 METOANKU 3KCNyaTauumu U TEXHUYECKOTO 06CnyXu-
BaHUs.

HacToawumit ctaHaapT npeaHasHa4YeH Ans Mcnonb30BaHUA NPOEKTUPOBLUMKAMKM annapaTHbIX CPeACTs,
onepatopamu AC (3HEpreTu4ecKUMu KOMNaHUsSIMK) U Perynupylowmmmu opraHamu. Perynupytowme oprabl
MOTYT BOCNOJNb30BaTbCs peKOMEHAALMsIMU N0 OLIEHKE BaXKHbIX aCNEKTOB, TAKMX KaK NPOEKTUpOBAHUE, peanu-
3auus, sepudpukauna u sanuaaums HPD.

b) MecTto HacToswwero crangapra B CTpykrype cepuun cranpapros M3K MK 45A

M3K 61513 aensetca gokymeHtoM M3K MK 45A nepBOro ypoBHA U COAEPXMUT PYKOBOACTBO, NPUMEHU-
MO€ K KOHTPOMIO U yNpaBneHUIo HaA YPOBHE cuctembl. MOK 61513 gononHeH pykoBOACTBOM Ha annapaTtHOM
yposHe (M3K 60987) un ypoeHe nporpaMMHoro obecnevenun (MIOK 60880 n MOK 62138). MOK 62340 coaep-
KUT TpeBOBaHWA, HanpaBneHHbIE HA CHWKEHUE U NPEAOTBPALLEHUE BOSMOXHOCTU OTKa3a no obLen npuyumHe
dOyHKUMI KaTeropum A.

MO3K 62566 asnaetcs gokymeHToM M3K K 45A BTOpOro ypoBHSA, KOTOPLIN YCTaHAaBNUBAET MEPONPUst-
TUSA, NpoBoauMble npu paspabotke HDL-nporpammmupyembix ycrponcts. MIOK 62566 aononHser MOK 60987,
KOTOpbIi paccMaTpuBaeT TUMOBbIE MPOBGNEMbl NPOEKTUPOBAHUA annapaTtypbl KOMMbIOTEPHbIX cuctem. o
BONPOCaM peLueHust Npobnem, MAeHTUYHbIX npobnemam pa3paboTku NPOrpaMmMHOro obecneveHus, AaHHbIN
cTaHaapT cceinaetca Ha MOK 60880.

Bonee nogpobHoe onucaHue CTpyKTypbl cepumn craHaapros MK MK 45A cm. B nepeuncnenum d) Ha-
CTOALLEro BBEAEHUS.

c) PekoMeHaaumMm U orpaHu4eHUsi OTHOCUTESTIbHO NPUMEHEHUA cTaHaapTa

BaXkHoO OTMeTWUTb, YTO HACTOSILUMIA CTaHAApT HE YCTAHABNMUBAET AOMOSNHUTENbHbIX PYHKLMOHANbHbIX
TpeboBaHwuii kK cuctemam 6€30NacHOCTU.
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Oco6ble TpeboBaHusA U pekomeHaauuu paspaboTaHbl N0 CNeayLwuM acnekTam:

1) noaxoa k onpeaeneHuto TpeGoBaHMii K MPOEKTUPOBAHUIO, peanu3aunn n sepucmkaumm HPD (cm. 3.7)
1 yNpaBreHnto COOTBETCTBYHOLLMMM acnekTamu MHTerpaLmmn Ha ypoBHe CUCTEM U Banuauuu;

2) noaxoa K aHanu3y u BbI6opy 3aroToBOK MHTErpanbHbIX CXeM, MUKPO3MEKTPOHHbIX TEXHONorui u PDB
(cm. 3.11), ucnonb3yemsbix npu paspabortke HPD;

3) meToaukn ynpasneHus moaudpukaumen n koHcgurypaumen HPD;

4) TpeboBaHuA K BLIOOPY M UCMONb30OBAHMIO NPOrPaMMHbIX UHCTPYMEHTOB, NMPUMEHSIEMbIX NPU pa3pa-
6otke HPD.

LincdbpoBble TeXHONOrMM NPOAOIKAIOT OLICTPO Pa3BMBATLCA, NOITOMY B HACTOALLEM CTaHAAPTE HEBO3-
MO>HO PaCCMOTPETb BCE COBPEMEHHbIE TEXHONOMMU U METOAUKM MPOEKTUPOBAHNUS.

Ons rapaHTuM TOro, YTO HACTOSALUMIA CTAaHAAPT OCTAHETCH akTyanbHbIM B Byaywiem, ocoboe BHUMaHue
yAeneHo npuHuunuanbHbiM BONPOCaM, @ He KOHKPETHbIM TexHonoruam. Mpu pa3paboTke HOBbIX METOAUK He-
06X04MMO Hanuune BO3MOXHOCTU OLIEHUTb NPUrOAHOCTb TakKMX METOAMK NOCPEACTBOM NPUMEHEHUS NPUHLNK-
nos 6e30NacHOCTU, NPUBEAEHHbIX B HACTOSILLEM CTaHAapTe.

d) Onucanue ctpyktypbl cepun ctangaptoB M3K MK 45A u ux cBA3u ¢ APpyrumMmun OOKyYMEeHTaMu
M3K u pokymeHntamu gapyrux opraHusauun (MAFAT3, NUCO)

CtaHgaptom BbicLlero yposHs B cepun ctaHgaptoB MOK MK 45A asnsetca MOK 61513. OH cogepxut
obLue TpeboBaHua K CUCTEMaM M 00OPYAOBAHMIO KOHTPONSA U YyNPaBNeHus, BbINMOMHAOLWUM (DYHKLUN, BaX-
Hble A5s 6e30MacHOCTM Ha aTOMHbIX 3M1eKTpocTaHumax. MAK 61513 doopMupyeT CTPYKTYpy cepun CTaHaapToB
MO3K MK 45A.

M3K 61513 cogepxut npsimble CCbinku Ha gpyrue ctangaptel MOK MK 45A, paccmarpusatowme obwmne
TeMbl, CBA3aHHbIE C Knaccuukaumen pyHKUMA n knaccuukaumen cuctTem, artectaumen, pasgeneHmem cu-
CTEM, 3aLUMTON OT OTKa3a no obuier npu4nHe, acnekTamm nporpaMmmHoro obecnevenHna 3BM, acnektamu an-
naparHbix cpeacts OBM un npoekTupoBaHuem nynbroBbix. CTaHAaPTbl BTOPOTO YPOBHS, HA KOTOPbIE MMEHOTCSA
CCbIfIKK, NOCneaoBarTenibHo paccMaTpusatoT Bmecte ¢ MOK 61513,

Ha tpetbem yposHe ctaHgaptel MOK MK 45A, Ha kOTOpble HET NpAMbIX cCbifok B MOK 61513, — aro
CTaHAapThbl, CBA3AHHLIE C ONpeaeneHHbIM 000pyA0BaHMEM, TEXHUYECKUMW METOAAMU UMW ONPEaENneHHON ae-
ATENbLHOCTbIO. Kak npaBumno, JOKYMEHTbI, CCbINaloLmMecs Ha JOKYMEHTbI BTOPOro YpOBHS (Mo obLmumM TeMam),
MOTYT MCNOMb30BAaTbCHA CAMOCTOATENBHO.

YeTBepTbii ypoBeHb cepuin ctaHgaptoB M3K MK 45A npeacrtaensaet coboi TexHuveckne OTYETDI, KOTO-
pble He ABNSATCA HOPMATUBHLIMU AOKYMEHTaMU.

M3K 61513 BbiNnonHeH B chopmare U3NoXeHus, NnogobHOM OCHOBHOWM nybnukauum no 6e3onacHoCTu
M3K 61508, u coaep>XuT NOSHYIO CXEMY XM3HEHHOTO Lukna 6e30nacHOCTU U CTPYKTYPY >KU3HEHHOrO LMKna
CUCTEMBI, a TaKke NPedoCTaBNAET MHTEPNpPeTaLui0 OCHOBHbLIX TpeboBaHuii, N3noxeHHbix B MOK 61508-1,
M3K 61508-2 n M3OK 61508-4, npumeHuTenbHO Kk ssaepHoit otpacnu. Cooreercteue MOK 61513 o6neryut Bbl-
nonHeHue TpeboBaHuii, n3noXxeHHblx B M3OK 61508, NOCKONbKY OHM Gbini MHTEPNPETUPOBAHbLI ANS AA4EPHON
NPOMbILLNEHHOCTK. B aton cTpykTtype MOK 60880 n M3OK 62138 cooreTcTBytoT MOK 61508-3 npumMeHuTens-
HO K 94€PHON OTpacnu.

M3K 61513 ccbinaerca Ha craHgaptbl UCO n gokymeHT MATATS GS-R-3 u MATATO GS-G-3.1 no Bo-
npocam, CBA3aHHbIM C 0becnevyeHnem KkavyecTaa.

CraHgaptbl cepun MOK K45A nocnegoBatenbHO BHEAPAIOT U AETanU3UpYIOT NPUHLMMNbLI U1 OCHOBHbIE
acnekTbl 6e30MacHOCTH, NpeaycMoTpeHHble B PykoBoactBax MAIMATO no 6e30nacHOCTM aTOMHbIX CTaHUMIA
U B Apyrmx AokymeHTax no 6esonacHoctu MATATO, B ocobeHHoCTM B TpeboBaHusaix NS-R-1, yctaHaBnumBa-
oLWmx TpeboBaHua Kk 6e30NacHOCTM NpU NPOEKTUPOBAHUWN aTOMHbIX 3MEKTPOCTaHUMIA, U B PyKOoBOACTBE MO
BesonacHoctn NS-G-1.3, paccMatpuBaroLLEM CUCTEMbI KOHTPONA U yNpaBeHus, BaxkHble Ana 6e3onacHocTu
Ha aTOMHbIX 3MEKTPOCTaHUUAX. TEPMUHONOTUA U onpeaeneHuns, ucnonb3dyemMble B ctaHgaptax MK 45A, coot-
BETCTBYIOT TEPMUHAM U ONpeAeneHunam, ucnonbsyemoim MAFATS.

VI
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M3K 62566:2012

NPEAOBAPUWTENbHBLIA HALWMWOHANBbHBIH CTAHAQAPT

ATOMHbIE CTAHUWA
KoHTponb u ynpaeneHue, BaxHble Ans 6e30nacHOCTU.

Ucnonb3oBaHue NPOrpaMMUpPyeMbIX MHTErpasribHbIX CXeM 51 NPUMEHEeHUs B CUCTeMax,
BbINONHAWUX PYHKLUM KaTeropum A

Nuclear power plants. Instrumentation and control important to safety.
Development of HDL-programmed integrated circuits for systems performing category A functions

Cpok aeiictBusa — ¢ 2017—04—01
no 2018—03—31

1 O6nactb NpUMeHeHuns

1.1 O6wMe nonoxeHus

Hacroswui ctangapt ycraHasnusaet TpeboBaHus k paspaboTke BbICOKOHaAexHbIX HPD, npumeHsie-
MbIX B cuctemax I&C (B OlMB-88/97 ucnonb3ylotcs cneayiome TEPMUHBIL: «YNpPaBnsioLme CMCTeMbl HOp-
MansHOW 3JKCMAyaTauun», «ynpasnslowmMe cUCTeMbl 6€30NacHOCTU» U «YNPaBMSIOLLIME CUCTEMbI, BaXHbIE
ana 6eszonacHoCcTuy») AC, BbINOMHSAOWMX PYHKUUKM 6830nNacHOCTM KaTteropmum A COrmacHo knaccudmkauum no
MO3K 61226.

MporpammupoBaHne HPD GasupyeTcsa Ha si3blkax ONUCaHWUs annapartypbl U CONYTCTBYOLLMX NpOrpamm-
HbIX MHCTpyMEHTax. OHU, KaK MPaBuUmo, OCHOBAHbI HA 3aroTOBKax NPorpamMMuMpyemMon nonb30BaTeneM BeH-
TUNBHON MaTpULbl UMK NOAOBHBIX MUKPOSNEKTPOHHBIX TEXHOMOMUAX. YHUBEPCAnbHbIE UHTErpanbHbIe CXEMBI,
Takue Kak MuKponpoueccopsl, He asnswoTtea HPD.

Hacroawwmi ctaHgapt ycraHasnmeaeT TpeGoBaHus K:

a) cneunanu3MpoBaHHOMY >XU3HEHHOMY LMKNy pa3paboTku, BKNoYaloLwemy B cebsa Bce atanbl paspa-
6otku HPD, Takne kak paspaboTtka cneuucukauumn TpeboBaHuil, NPOEKTUPOBaHME, peanusauuto, Bepuduka-
LMI0, MHTErpaumio U Banuaaumio;

b) nnaHMpoBaHUO U AOMONHUTENBHBLIM MEPONPUATUAM, TAKUM Kak MoanduKauma u npom3soaCTBO;

¢) BbiGOpyY NpeaBapuTensHO pa3paboTaHHbIX SNIEMEHTOB, BKIIOYAIOLWMX B €6 MUKPOINEKTPOHHbIE pe-
CypCbl, TaKMe Kak 3arotoBka nporpaMMMpyemMon nonb30BaTenem BEHTUMbHOW MaTpuLibl unnm nporpaMmmupye-
Masi noruyeckas UHTerpansHas cxema, u onepartopsl HDL, npegcraenstowue coboii PDB;

d) MCNONbL30BaHUIO MPUHLMMOB NPOCTOThI U AETEPMUHUCTCKUX NPUHLMNOB, MPU3HAHHbLIX NEPBOCTENEHHO
BaXKHbIMU ANSA JOCTUXKEHUS «BE30TKA3HONY peanusaummn PyHKUMIA KaTteropum A;

€) UHCTPYMEHTaM AN NPOeKTMpoBaHus, peanusauuu u HPD.

HacToswmii ctaHaapT He ycTaHaBnuBaeT TpeboBaHuil kK pa3paboTke MUKPOINMEKTPOHHLIX PECYPCOB, KO-
TOPbIE AOCTYMHbI KaK «CEpUiiHbIE FOTOBLIE» U3denus u He paspaboTaHbl NO cTaHaapTam obecnedeHus ka-
YecTBa Ha AflepHbIX yCTaHOBKax. Hactoswmii ctaHaapT paccMaTpuBaeT paspaboTku, BbINOMHEHHbIE C UC-
NoNb30BaHWEM AaHHbIX MUKPO3NEKTPOHHLIX pecypcoB B npoekTe no I&C ¢ nomowwbio HDL 1 conyTCTBYOLLUX
WUHCTPYMEHTOB.

Hacrosawumit cTaHaapT CoaepXUT PEKOMEHAaLMN, NO3BOMAIOLLNE B MAKCMMarbHO BO3MOXHOW CTEMEHN
u3bexarb CKpbITbIX AecheKToB, ocTarowmxca B HDL-nporpaMmnpyembIX YCTPOWCTBax, U CHU3UTb BOCMPUUM-
UYMBOCTb K €AMHUYHBIM OTKa3am, a Takxke K MoTeHuuanbHbiM 0TKa3am no obLiei npuymHe. YCTaHOBMEHHble

N3paHne opuumanbHoe
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HacTOALMM CTaHAAPTOM TpeboBaHUA YETKON M MOSIHOW AOKYMEHTauuu no3sonsAot 6onee aptekTUBHO Npu-
meHATb MOK 62340.

B HacTosiLeM cTaHgapTe He paccMaTpuBalOTCA aCneKTbl HAAEXHOCTU, CBsI3aHHbIe C aTTecTauumeli no yc-
NOBUSAM BHELLHEN Cpedbl U 0TKasamu, 00yCrnoBMEHHbIMKU CTapeHnem unu usndeckoli gerpagaumeit. JaHHoie
BOMPOCLI PaCCMOTPEHbI B APYrMx ctaHaaprax, B yactHoctu B M3K 60987, M3OK 60780 n MOK 62342.

M3K 60880:2006 (nogpasgen 5.7) conepxut TpeboBaHMA K 3aLMLLEHHOCTU, MPUMEHUMBbIE K pa3paboT-
ke HPD.

1.2 NMpuMeHeHMe HaCTOALWEro cTaHaapTa

HacToawuit ctangapT cogepxuT pekomeHaauuu u TpebosaHusi, Heobxoaumble AN co3aaHus sepudu-
LUMpYyeMbIX KOHCTPYKUMIA U peanu3auui, ecnu TpedyeTca 000CHOBAHUE, HANPUMEP, AN BbINONMHAEMOR (YHK-
LMW MU BAXKHOCTU €€ noBeaeHusl B oTHoLeHun 6ezonacHocTu. Cuctemsl I&C knacca 1 MoryT Mcrnonb30BaTb
HPD, ans KoTopbix He 06sA3aTenbLHO NOMHOE NOATBEPXKAEHUE COOTBETCTBUS TpebOoBaHMAM HACTOSLLETO CTaH-
[apra, Hanpumep B criy4ae, eCnm OHW He peanusytot noruky dyHkummn 6esonacHoctu. OaHaKo OTKMOHEHUSA OT
TpeboBaHuii HACTOALLErO CTaHaapTa crnesfyet 000CHOBATD.

Hacrosimin cTangapt yctaHaBnueaeT Mmeponpustus no paspaborke HPD, peanusyemMblie B pamkax cne-
L1anM3nupoBaHHOrO XXW3HEHHOro uukna. Takke B HACTOSLLEM CTaHAapTe NpuBEAEHbl MEPONPUSITUSI U PEKo-
MeHAauuu B AononHeHue k tpedosanuaM MOK 61513 ans uHTerpaumm Ha ypoBHE CUCTEM M Banuaauuu B
crnyyae, ecnu B KOHCTPYKUUIO BKMtoYeHbl HPD.

Tpe6oBaHna M3K 60987, oTHoCcALmMECS k pa3paboTke NporpamMuUpyeMbiX NOTMYECKUX YCTPOMCTB, NPU-
MEHSIOT B JONONHEHME K TpeboBaHUAM HacToALWero craHaapra B cnyyae, ecnu HPD aBnsiotcst 4acTblo cu-
cremsbl 1&C knacca 1.

MpumevyaHune — B crnyyae NnpoTUBOPEUMBLIX TpebGOBaHU HACTOALWMI CTaHAAPT 3aMeHsieT TpebosaHus MOK
60987 B oTHoweHuu HPD knacca 1.

2 HopmaTuBHbIe CChINKK

Ona npuMeHeHns HaCTOALLEero craHgapra Heobxoaumbl cregylolme AOKyMeHThl. [Ing AaTupoBaHHbIX
CCbINIOK NMPUMEHSIIOT TOJbKO YKA3aHHOE U3JaHNe CCbINOYHOro A0KyMeHTa. [lns HeaaTMpoBaHHbIX CCbINOK NpU-
MEHSIIOT NnocreHee n3gaHne CCbINOYHOrO0 AOKYMEHTAa (BKIIOYas BCE €ro U3MEHEHUS).

IEC 60671, Nuclear power plants — Instrumentation and control systems important to safety —
Surveillance testing (MOK 60671 ATOMHbIE anekTpocTaHumMn. CUCTEMbI KOHTPONSA M YNPaBNEHUs!, BaXkHble Ans
6esonacHocTu. McnbiTaHusa ana nposepku pabotocnocobHOCTH )

IEC 60880:2006, Nuclear power plants — Instrumentation and control systems important to safety —
Software aspects for computer-based systems performing category A functions (M3K 60880:2006 ATOMHble
3NeKTPoCTaHUuM. CUCTEMbI KOHTPONA W ynpasneHusl, BaXkHble Ana 6e30nacHoCTU. ACNEeKTbl NPOrpamMMHOro
o6ecneyeHnss KOMMbIOTEPHbBIX CUCTEM, BbINOMHAOLMX PYHKLMU KaTeropum A)

IEC 60987:2007, Nuclear power plants — Instrumentation and control important to safety — Hardware
design requirements for computer-based systems (M3K 60987:2007 ATOMHble cTaHUMM. CUCTEMbI KOHTPONSA
U ynpaBneHusi, BaxHble ansi 6esonacHocTu. TpebGoeaHus k paspaboTke annapaTtHoro obecneyeHust aAnst KOM-
NbIOTEPHBIX CUCTEM)

IEC 61513:2011, Nuclear power plants — Instrumentation and control important to safety — General
requirements for systems (MOK 61513:2011 AtomHble cTaHuun. CUCTEMbI KOHTPOMA U YNpaBnieHusl, BaXHble
ana 6esonacHoctu. Obwue TpebGoBaHus)

IEC 62138, Nuclear power plants — Instrumentation and control important for safety — Software aspects
for computer-based systems performing category B or C functions (MOK 62138 ATOMHbIE 3MEKTPOCTaHLMH.
CucTeMbl KOHTPOMSA M yNpaBneHus, BaXkHele Ana 6esonacHocTu. MporpaMMHoe o6ecneveHme KOMMNbIOTEPHbIX
CUCTEM, BbINONHAOLWMX PYHKLMKN KaTeropuin B unu C)

IEC 62340, Nuclear power plants — Instrumentation and control systems important to safety —
Requirements for coping with common cause failure (CCF) (MOK 62340 ATOMHbIE CTaHLUMU. CUCTEMbI KOH-
Tpons 1 ynpaeneHusi, BaxkHble Ana 6esonacHoctu. TpeGoBaHusi MO NPeaoTBPALLEHUIO OTKA30B Mo 0bLwen npu-
ynHe)

IAEA guide NS-G-1.3:2002, Instrumentation and Control Systems Important to Safety in Nuclear Power
Plants (PykoBoactBo MAMAT3O NS-G-1.3:2002, CucteMbl KOHTPONBHO-U3MEPUTENbHbLIX NPUBOPOB 1 ynpaene-
HUSA, BaXkHble AN 6€30nMaCHOCTW aTOMHbIX SMEeKTPOCTaHLWIA)
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3 TepMuHbI 1 onpeaeneHusn
B HacToawem ctaHaapTe NPUMEHEHbI crneayowmne TePMUHbI C COOTBETCTBYIOLLMMM ONpeaeneHusiMu;
3.1

cneuvanusupoBaHHasa UHTerpanbHasa cxema; CUC (application Specific Integrated Circuit; ASIC):
WHTerpanbHasa cxema, CnpoeKTUpOBaHHas A1 peLleHusi KOHKPETHOI 3aaayu.

[[EC 60050-521:2002, cTaTtbsa 521-11-18]

MpumMmevaHune — CneuranusmpoBaHHasi UHTerparibHas cxema paspaboTaHa Ans uenei ofHoii KomnaHuu. OHa
BKMio4aeT B cebA 3aKasHble hyHKUMM, onpeferieHHble AaHHON KOMMaHue.

3.2 6nok (block): OaHa u3 yacren, COCTaBNAOLLMUX KOHCTPYKLMIO; Brok MOXKeT ObiTh pa3feneH Ha agpyrue
Gnoku.

MpumevyaHune — brnok npeacraeBnsieT coboit nn6o PDB, nubo koHdpUrypupyemblit 6rok, nuéo Gnok, paspabo-
TaHHLIA BO BpeMS paccMaTpuBaeMoro NpoekTa.

33

oTka3 no o6weii npuunne; OOMN"Y (Common Cause Failure; CCF): OTka3s aByx unu 6onee cucrem
WU 3NEMEHTOB BCNEACTBUE €AUHUYHOTO KOHKPETHOTO COOLITUS UMW €AUHUYHON KOHKPETHOW NMPUYMHBI.

[IAEA Safety Glossary, usganue 2007 r]

Mn pnMmedyaHue — OSLLWIe NPUYNHBI OTKasa MoryT ObITb BHYTPE€HHUMU NN BHELWWHUMWU NO OTHOLLUEHUIO K CU-
cteme I&C.

[IEC 61513]

3.4 ypoBeHb 3neKTpoHHOM cuctembl; ESL (ElectroniOllc System Level; ESL): BbicOkoypoBHEBOE
OMMCcaHune SNEKTPOHHON CMCTEMbI, OCHOBAHHOE Ha Habope NpoueccoB, NPeacTaBnsAloLLMX (PyHKLMOHANBHOCTb
SMEeMEHTOB, TaKMX Kak MUKPOMPOLECCOpPLl, NaMATb, CreLnanu3npoBaHHbIe BbIYUCITUTENBHbLIE ONOKU unu ka-
Hanbl CBA3MN.

MpumMeyvyaHune — Hacrosllee onMcaHne NO3BOMAET NPOEKTUPOBLUWKY pasfenuTe CUCTEMY Ha SMEMEHTHI, ole-
HUBaTb ee 3KCMIyaTalMOHHbIE XapakTEPUCTUKA NPU PasiMYHOM OTOBpaxeHUn YHKLUMIA Ha 3NeMeHTbl U yCTaHaBNUBaTbL
TpeboBaHWA K aneMeHTam.

Kak npaBuno, aTo BbINOMHAOT C NOMOLLBIO Takux A3bIkOB, Kak SystemC (IEEE 1666), SystemVerilog
(IEEE 1800) unun Matlab (R).

3.5 nporpammupyemas nonb3oBarerieM BeHTUnbHas marpuua; MNMNBM (Field Programmable Gate
Array; FPGA): MiHTerpanbHas cxema, koTopas MOXeET ObITb 3anporpaMMMpoBaHa B NPOU3BOACTBEHHbIX YCIO-
BUSIX U3rotoButenemM cpeacts I&C. OHa BkniodaeT B cebs nporpaMMmupyeMble norudeckue Gnoku (kombuHa-
LIMOHHBbIE U NOCNEAOBATENBHOCTHLIE), MPOrpaMMUPYEMbIE B3AUMOCBA3N MEXAY HUMU U NPOrpaMMupyemble
Onoku Ans BBOAA U/MNKW BbiBOAA CUTHAMNOB. 3ateM YHKLMIO onpeaenseT npoeKTMPOBLUMK KOHTPONS U ynpas-
MNeHUs, a He NOCTaBLUMK UHTErpPanbHbIX CXEM.

MpumMmevaHue — MporpaMmupyemblie Nosb3oBaTenieM BEeHTUIIbHbBIE MaTpULpl MO CBOe CyTU ABNSAOTCA Lnd-
POBLIMU YCTPOWCTBAMU, HO HEKOTOPbLIE U3 HUX MOrYT BKIKOYATL B CBOW COCTaB @HamnoroBble BXOALI/BLIXOALI U @Harnoro-
uncpoBele npeobpasoBatenn. FPGA moryT BknoYaTh B cebs Hoselilune LndpoBble YHKLMKU, TakMe kak annapaTHble
YMHOXUTENW, COBCTBEHHYIO NaMATb U BCTPOEHHbIE AApa npoueccopa.

3.6 A3bIk onucaHua annapartypsbl; HDL (Hardware Description Language; HDL): A3bik, MCNONb3yeMbli
Ans hopManbHOro onMcaHns OYHKLUI /MU CTPYKTYPbI 3NEKTPOHHOIO 3reMeHTa Anst AOKyMeHTauuum, Mmoae-
JIMPOBaHUA UINN CUHTE3A.

MpumMmevyaHune — Hanbonee WUPOKO UCNonMb3yemMble A3bIKKM onncaHua annapaTypbl — ato VHDL (IEEE 1076) n
Verilog (IEEE 1364).

) MpuHsiToe B OMB 88/97 onpefeneHne «oTKas No obLiell NPUUNHE» — OTKasbl CUCTEM (AMEMEHTOB), BO3HUKa-
toLMe BCreaCTBME OAHOMO OTKasa, UNu oLMOKWU nepcoHana, Unn BHELLHEro WNW BHYTPEHHEro BO3AEWCTBUS, WU UHOA
BHYTPEHHEeH NPUYMHBI.

3
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3.7 HDL-nporpammupyemoe yctpoucteo; HPD (HDL-Programmed Device; HPD): UnTerpanbHas
cxema, KoHdurypupyemas (Ans CUCTEM KOHTPONs u ynpasneHus AC) ¢ NOMOLLBIO AA3LIKOB ONUCaHUs annapa-
TYpbl U CONYTCTBYIOLLIMX NPOrPaMMHbIX MHCTPYMEHTOB.

MpumevaHne 1 — HAsbikn HDL u conytetBylowme UHCTPYMEHTBI (HanpuMep, CUMYNSTOP, CUHTE3aTop) MC-
nonb3yloT AN peanusauun TpeboBaHWii B Haanexalen céopke npeasaputenbHO paspaboTaHHBIX MUKPO3MNEKTPOHHBIX
pecypcos.

MpumevyaHue 2 —Tlpu paspaborke HPD moxHo ncnonbsosats PDB.

MpumevaHune 3 — HPD, kak npaBuno, ocHoBaHbl Ha 3arotoBkax FPGA, nporpaMMupyeMoiil normiyeckoin uHTe-
rpanbHoit cxembl (PLD) unu nogo6HBIX MUKPOSMNEKTPOHHBIX TEXHOMOMUSAX.

3.8 moaynb (module): OgHa u3 yacrein, COCTaBNAIOWMX KOHCTPYKLUUIO; MOAYIb MOXHO pasfienutb Ha
apyrve Moaynu.

NMpumMeyvyaHune — TepMUH «MOAYIb» SIBMSIETCS CUHOHUMOM TEPMUHA «BNOK»; TePMUH «BrMOK» YaCTO UCTONbL3YIOT
B KOHTEKCTE 3NeKTPOHHOro NpoeKTMpoBaHus. TepMUH «Mogaynb», ucnonbsyemblin B MOK 60880, npuMeHAIoT B HacTosILLIEM
cTaHaapTe anA cebinok Ha MOK 60880.

3.9 koHdurypupyemsiit 6ok (native block): Bnok, kOTopbIli npeacTaenseT co0oi CyLLeCTBOBABLUWN
paHee pecypc B MHTErpanbHOW cxeMe (Hanpumep, norudeckas cxema unu 6onee CrnoxHoli Brok, Takon kak
YMHOXWUTESb UMW KOHTPONNEpP NocneaoBaTensHon nepegaqm). Nocpeacrsom nporpammuposaHus HPD 6noku
KOHUTypupyIoT U CBA3LIBAIOT AN obecneyeHus Heo6xoaumon pyHKUuK.

3.10 cnucok ceasen (netlist): OnucaHne anNekTPOHHOTO 3NEMEHTA C TOYKU 3PEHMSA B3aMMOCBA3EN MEX-
4y ero TepMMHanNbHLIMU 3NeMeHTamMu (Hanpumep, KOHUrypupyemeimm 6nokamm).

3.11 npeasaputensHo paspaboranHbin 6nok; PDB (Pre-Developed Block; PDB): MNMpeasapuTtensHo
paspaboTaHHbI (PYHKLMOHAMbHLIM BOK, NPUroaHbIM Ana onucanua Ha HDL.

MpumevyaHune 1 — PDB, kak npaBuno, NoCTaBnsATCcs B Buge bubnuotek, Makpoonpeaenenuin unu IP-agep. Ux
ucnonk3ytoT npu paspabotke HPD u Bkmtovatot B 310 HPD.

MpumedyaHune 2 — PDB MoxeT noTpeboBaTb 3Ha4YUTENbHLIX TpyaosaTpaTt Ao ero BknoveHus 8 HPD, Hanpu-
Mep CUHTE3a SNeKTPOHHON cxeMbl U3 onepaTopoB HDL, oToGpaxeHuUs YCrOBHBIX STEMEHTOB 3TOI CXEMbI Ha annapaTHbIX
CTPYKTYpax puUsn4ecKoin MHTErpansHoi cXeMbl U TPACCUPOBKA COEAUHEHUIA.

3.12

npeaBapuTenbHO paspaboTraHHoe nporpamMmHoe obecneyenue; PDS (Pre-Developed Software;
PDS): YacTtb nporpaMMHOro o6ecnedeHusi, KOTopas y>xe CyLLeCTBYET, AOCTYMNHA B KAY€CTBE KOMMEPUYECKOMN
Uy NaTeHTOBAHHOWM NPOrpaMmel U NPeanonaraeTcs K MUCMONb30BaHMIO.

[IEC 60880, nyHKT 3.28, MoauuLUMpoBaHo]
3.13

nporpaMMupyemasl riormyeckas uHterpanbHasa cxema; MJIMC (Program-mable Logic Device;
PLD): NHTerpanbHasa cxema, COCTOAILAasA U3 FIOrMYECKUX INEMEHTOB C PUCYHKOM CXEMHbIX COEAUHEHUN,
4yacTu KOTOPOI NporpaMMuUpyeT nonb3osarersb.

[IEC 60050-521:2002, cTarba 521-11-01]

MpumevyaHune 1 — CyLlecTBYIOT pasnnyHble BUAEI NPOrpamMMUPYEMbIX MTOTMYECKUX UHTErpanbHbIX CXeM, Ha-
npuMep cTupaemas nporpamMmmupyemas normyeckan UHTerpanbHaa cxeMa Uiu CrnoxHas nporpaMmMmumpyeMas norudeckas
uHTerpaneHasa cxema (CPLD).

MpumevaHune 2— Pasnuuus mexay FPGA n PLD He onpepeneHsl 4eTko, Ho MITMC obbl4HO oTHOCKTCA K 6onee
npocToMy YCTpoicTBy, YeM FPGA.

3.14 ypoBeHb peructpoBbix nepegav; RTL (Register Transfer Level; RTL): CuHXpoHHas napannernb-
Has MoAenb 3NEeKTPOHHOW CXeMbl, ONUCHIBAIOLLAA ee NoBeJeHue NoCpeaCTBOM CUMrHanoB, 06pabaTbiBaeMbIX
COrnacHo KoMOGMHaLMOHHON NOr1Ke U nepefaBaemMblX MEXAY perucTpamu no PpoHTaM cuHxpocurHana. Mo-
aenb RTL, kak npaBuio, nuweTcs Ha ssbike HDL unu reHepupyetcst us ucxogHoro koga HDL.
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4 O603Ha4YeHUs N COKpalLeHus

B HacTosLeM CTaHaapTe NPUMEHEHb! CeaYIOLNE COKPaLLEHUS:

ASIC — cneumanusmpoBaHHas UHTErpanbHasi cxema;
CCF — oTka3 no obLiei npu4mHe;
CPLD — cnoxHas nporpammupyemas norm4eckas uHTerpansHasa cxema;
DRC — HOPMOKOHTPO-b;
ESL — ypoBEeHb 3NEKTPOHHON CUCTEMBI;
FPGA — nporpammupyemas nonb3oBarenemM BeHTUMbHaA MaTpuua;
HDL — s3bIk onucaHua annapaTypsl;
HPD — HDL-nporpaMmupyemoe yCTpOMCTBO;
IP — uHTennekTyanbHas co6cTBeHHOCTh UC;
|&C — KOHTpOnb W ynpasneHue;
PAL — nporpammupyemas norunyeckas marpuua;
PDB — npeaBaputenbHO paspaboTaHHbIn 6rok;
PDS — npeaBaputenbHO paspabotaHHoe nporpammHoe obecneyeHue;
PLD — nporpaMMmupyemMas normyeckas uHTerpanbHas cxema;
RAM — onepaTuBHOE 3anoMuHaloLlee YCTPOMCTBO;
RTL — ypoBeHb perMcTpoBbIX nepegad,
SEU — oTka3 B pesynsrare eAMHUYHOro cobbITus;
SRAM") — craTuyeckas onepaTuBHasi NaMsATh C NPOU3BONbLHLIM J0CTYNOM;
STA — cTaTtu4eckuii BpeMeHHOW aHanus;
VHDL — f3blk onucaHusa annapaTtypbl UHTErPasnbHbIX CXEM;
V&V — Bepucukauus u sanuaaums.

5 Obwue TpeboBaHus k npoektam HDL-nporpaMmMupyeMbix yCTPOUCTB

5.1 OOwMe nonoxeHus

B HacTtosiLeM pasgerne cHadana onpegeneHo mecrononoxenne HPD B cucteme KOHTPONA U ynpasne-
HUsA, onucaHHoit B MOK 61513. 3aTteM paccMOTPEH XU3HEHHbIN uukn paspabotku HPD, cTpykTypupytowmii
npoekT HPD.

B HacTosLLEM cTaHaapTe ycTaHOBNEHbI TpeboBaHus k npoektam HPD, o6ecneyeHuto kauecTsa U ynpas-
NeHno KoHdUrypawmeit, T. K. AaHHbIE BONPOCHI CXOA4HbLI C BONpOcaMu pa3paboTku nporpammHoro obecneve-
HuA, TpebGOoBaHNA yCTaHaBNMBAIKOT NMOCPEACTBOM CChINOK Ha COOTBETCTRYOLWME pasgenst MOK 60880, aonon-
HAEMbIX cneunanbHbiMu TpebosaHuamu k HPD no mepe HeoGxoanMocCTu.

B pasgene 1 «Obnactb NpUMEHEHUA» OnpeaeneHo, YTo HACTOSLLMI CTaHAapT He yCcTaHaBnuBaeT Tpe-
H6oBaHuA K pa3paboTke MUKPOINEKTPOHHbLIX TEXHOMOMM UMK 3aroTOBOK MHTErpanbHbix cxem. CrnieoBaTenbHoO,
Takue hopMynupoBKM, kak «paspabotka HPDy, «kuaHeHHbli umkn HPDy, «koHcTpykumst HPD» unn «sepu-
dukauyus HPDy, OTHOCATCS K MEPOMPUATUSIM B paMKax npoekta no 1&C, HaunHasa ¢ TEXHONOIrMIM Unu 3aroToBoOK
MHTErpankHbIX CXeM A0 pa3paboTKN KOHKPETHbIX MHTErpanbHbIX CXEM Ans npuMeHeHus B cucteme |&C.

5.2 )Ku3HeHHbIN uuKn

Mpouecc paspabotku cuctem I1&C, BaxkHbIX AnA 6esonacHocTu AC, paccmotpeH B MK 61513, B koTo-
POM BBOAUTCS NOHATUE «KU3HEHHbIN LMK CUCTEMBI» . OTO MHCTPYMEHT, NOCPEACTBOM KOTOPOro MOXKHO ynpas-
NATb NPOLECCOM pa3paboTkM U NPUHATME KOTOPOro AaeT 060CHOBAHME NPaBUISIbHON 3KCMyaTauun CUCTEM

1) OaHHoe cokpalleHne He UCMONb3yeTca B OPUrMHambHOM TeKCTe, CoxpaHeHo AN oBecrneveHns UaeHTUYHOCTH
nepesoja.
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obecneyeHua GesonacHoCTU. KUSHEHHBIA LMK CUCTEMbI COAEPXKUT U HanaraeT TpeGoBaHUS Ha NPOW3BOa-
CTBO CUCTEM, HO HEe AMKTYET MeXaHU3Mbl peanu3auun npoekTa, koTopble ByayT UCNONBb30BATLCA ANS TAKOro
Npou3BOACTBA (CM. pUCyHOK 1).

Cneuwndukaums TpeboBaHui k cucteme

\

BreiGop paHee cyllecTBoBaBLIErO A
o060opyaoBaHUA/NUHENRKN AHanus npurogHoOCcTN
o6opyaosaHus

Y

Cneumndukaums cuctemsl

Yy

Pa6ouuii NpOeKT 1 peanusaums CUCTEMbI

Pa3pa6oTka/npon3BoacTeo MNpuoBpeTeHne obopynosaHua PaspaboTka HOBOrO CUCTEMHOTO
NpuUKNagHoro nporpaMmMmHoro (CMCTEMHOTO NPOrPAMMHOIO nporpammHoro obecneyeHus
obecneqenua obecneueHus u annapartypbl) 1 annapaTHbIX YCTPOUCTB

Y

VIHTerpame CUCTEMDI

Y

®yHKUMOHarbHasA

Banuaauus y

Banupgauws cuctembl

y

YcTaHoBKa cuCTeMbl

Y

Moaudukauma cucremsl

PucyHok 1 — XKuaHeHHbIN umkn cuctembl (cnpaBoyHbli, o MOK 61513)

YKusHeHHbId umkn cuctembl no MOK 61513 pgononHeH B MOK 60880 (gna doyHKUMiA kaTeropum A),
MOK 62138 (ans doyHKumii kateropum B n C) — ansi pazpaboTku nporpammHoro obecrneyeHus n s MOK 60987 —
Ansi pa3paboTkn annapaTypbl KOMMbIOTEPHbIX CUCTEM. TpeBoBaHWA HaCTOSILEro CTaH4apTa NPUMEHSIOT K
paspabotke HPD B cuctemax knacca 1, B gononHeHue k TpebosaHnsm MOK 60987.

Mpumevyanune — B cnyyae npotTueopeumnBbIX TpebOBaHUN HACTORLWMIA CTaHAAPT 3ameHseT TpebosaHus MOK
60987 k HPD knacca 1.

HPD paspabaTbiBaloT NoCpeacTBOM KOMIMBIOTEPHBLIX UHCTPYMEHTOB, KOTOPbIE CTPYKTYPUpPYIOT paspa-
OOTKYy COrMMacHO XU3HEHHOMY LUKNY, BKIYawLwemy B cebs MeponpuaTusa no ycrtaHosneHuto TpebosaHuii,
NPOEKTUPOBAHMIO U peanusaumn, NHTerpauun u Banugauunm Hapagy ¢ Meponpusatuammn sepudukauum n Te-
CTMPOBaHWS.

OTanbl NPOeKTUPOBaHNS U peanusaummn cuctembl N0 M3K 61513, npmBeneHHbIe Ha pucyHke 1 [B YacT-
HocTu, «[MpuobpeTeHne o6opy[oBanMsi» (CUCTEMHOrO nporpaMmMmHoro obecneverns n annapartypsl) U «Pas-
paboTka HOBOro CUCTEMHOIO NporpammHoro obecnevyerHuns 1 annapatHbiX MYHKUUA»], ABNSAOTCA OCHOBHbIMU
aTanamu XXU3HeHHoro uukna cuctemsl no MOK 61513, 3tanbl mexay cneundukaunei TpebosaHuin U Banu-
Jaunei ans arnemMeHToB CUCTEMbI, KoTopble sBnstoTes HPD, nogpo6HO NponnnmiocTpupoBaHbl Ha PUCYHKe 2.

6
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AN Vi
Cneuundukauns TpeboBaHnin AcnekTbl BanMgaumm
k HDL-nporpammupyemomy CUCTEMbI C
YCTpOWCTBY HDL-nporpammupyembimu
i (pasgen 6) yCTpOUCTBaMu
%’ (pasgen 11)

/

ACneKTbl CUCTEMHOW

MpoekTuposanne UHTErpaumm
HDL-nporpammypyemoro HDL-nporpammuipyemeIx
yCTpoWcTBa yCTPONCTB
(pasgen 8) (paspen 10)

]
]

Peanusauus
HDL-nporpammupyemoro
yCTpoicTBa
(paspen 8.4)

PucyHok 2 — MusHeHHbIl umkn paspabotkm HPD

Kak npaBuno, npoekTUPOBLUMKM UCTONb3YIOT NPeABapuTENbHO pa3paboTaHHbIe SMNEMEHThI, Takue Kak
nporpaMMupyemMbie 3aroTOBKU MHTErpanbHbiX cxem urnu PDB, ans nocTpoeHusn uHTerparnbHbiX Cxem, agantu-
poBsaHHble Nnoj TpeboBaHua npoekTa. MeponpusTusi no BeiOOPY NpeABapuTEnibHO paspaboTaHHbIX ANEMEHTOB
npuBeeHbl B pasaene 7. [JaHHble MeponpusaTus MOXHO NMPOBOAMTL NapassenbHO ¢ NepBbiMK STanamu Xms-
HEHHOrO LMKIa, NPeACTaBMNEeHHOrO Ha PUCYHKE 2, NPY YCIOBUU, YTO BCE 3aBMCUMMOCTU HaXOASATCS NO4 KOHTPO-
NeM 1 AOKYMEHTarbHO 3aPuKCUpPOBaHbI.

Ha pucyHke 2 npefctaBneH »u3HeHHbIW Lk paspabotku HPD, KOTOpBI MOXHO NMPUMEHATb naparn-
nenbHO ¢ pa3paboTKoN Apyrux (MPOrpaMMHbIX UIM annapaTtHbiX) aNeMEHTOB CUCTEMbI, KAK NOKa3aHo Ha pu-
CyHke 1, HO 06beauHAEMbIX HA 9TanNax UHTETPaLMN 1 BaNUAaLMKU XUZHEHHOTO LMKIE CUCTEMBI.

MpennoxeHHbi Nogxoa k paspaboTke OCHOBaH Ha TPaAMUMOHHON Mogenu V-06pasHon Moaenu («uuk-
1a CHWDKEHUA — POCTa»), MOCKOSbKY AaHHbIV NOAX0A NPUBELEH B APYIMX CTaHAapTax v Takke PeKoOMeHayeTcs
B NS-G 1.3 MATATO3. [laHHbii nogxo4 no3Bonser BHOCUTb HEOOXOAUMbIE KOPPEKTUPOBKKU C YHETOM TOTO, YTO
HEKOTOpbIE 3Tarbl pa3paboTku MOryT ObiTb BbIMOMHEHbI aBTOMATHMHYECKU MHCTPYMEHTaMK 1 4TO paspaboTka
MOMXET HOCUTb UTEPALIMOHHBIA XapakTep.

Kak npaBuno, OTCyTCTBYET AIBHOE pasfdeneHne v YeTKO OnpeferieHHas rpaHnua Mexay MHTerpauuen
[aHHOIO 3MEMEHTa U MHTErpauver Ha ypoBHE cucTeMbl. Takum 00pasom, B HACTOALLUEM CTaHApPTE WHTe-
rpauusi HPD cuuTaercsa 4acTbio CUCTEMHOW uHTerpauuu. ToUHO Tak »xe sanuiaumst HPD cuuTaetca yactoio
BanuiaLuu CUCTEMBI.

B saBucumocTu OT byHKumuK, peanusyemon HPD, paccmarpuBaemas BO Bpems MHTErpauuu cuctema
Uy NOACUCTEMA MOXET BaPbUPOBATLCA:

1) ot cuctemsl 1&C B cnyyae, ecnu HPD ocyliecTBnseT normky pyHkuunu 6e3onacHoCTy;

2) 40 9NeKTPOHHOM nnatbl unu wkadya B cnyyae, ecnu HPD peanusyeT MyHKLUMIO (BHYTPEHHIOW MO OT-
HOLLEHUIO K MriaTe unu wkady), npu 9T0M ¢ NOMOLLBIO HAANEXaLLero aHanuaa Gbino NOATBEPXAEHO, YTO OHA
HE MOXET MOBMUATL HA BbIXOAHbIE CUTHATbI KAKOR-NUB0 (PyHKLMKU BE30NMacHOCTU HA APYIMX YPOBHSX CUCTEMbI.

Kak npasuno, cutyauusa Hanbonee KpuTudHa ¢ TOYKM 3peHust 6e30nacHocTu B TOM cnyyae, ecnu HPD
HEMNOCPEACTBEHHO peanuayeT Noruky pyHkuum 6e30nacHoCTy.
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Mpouecc paspaGotkn HPD BkniovaeT B cebs cneayioLme MeponpusTUs:

a) ynpasneHue npoexkTom (cMm. 5.3);

b) o6ecneveHne ka4ecTa n KOHTPOsb kavyecTsa (CM. 5.4);

C) ynpasneHue KoHdurypauuei (cm. 5.5);

d) Bepucpukayua (cM. pasaen 9).

CyLLeCTBYIOT Takke MEpPONPUATUSA, Kacalowmecs BbIGopa MHCTPYMEHTOB AN noaAepxku paspaboTku
(cm. pasgen 15), noaroToBkM AoOKyMeHTauuu (CM. npunoxexnue A) n moaudukauumn (CM. pasaen 12).

5.3 YnpaeneHue npoekrtom HDL-nporpamMmmupyemoro ycTpoincrea

5.3.1 O6wue nonoxeHuA

5.3.1.1 Kaxxgoe HPD HeoGxoaumo paspabartbiBaTh B paMkax cneumanusnpoBaHHoro npoekra HPD.

5.3.1.2 Heobxoaumo, 4to6bl npoekt HPD cooreetcTBoBan tpeboBaHuam M3K 60880:2006 (noapas-
aen 5.4) (3ameHss TEPMUH «nporpamMHoe obecneyeHne» Ha TepMuH «HPDy).

MpumevyaHue 1 — TunoBoi NepeveHb AOKYMEHTOB, Heo6XoAUMBIX Ha MPOTSHKEHUM XUIHEHHOTO LMKNa, npu-
BefeH B NPUMOXEHUN A.

MpumevyaHune 2 — [JoKyMeHTaNbHO 3aperMcTpupoBaHHble BXOAHbIE faHHbIE, paccMoTpeHHble B MOK
60880:2006 (nyHkT 5.4.6), BKNtoYaloT B ce6s napamMeTpbl ANA aBTOMaTU3MPOBaHHbLIX AeUCTBUN NPOrpaMMHbBIX UHCTPYMEH-
TOB (HanpumMep, oNTUMU3NPOBAaTb CUHXPOHWU3ALMIO, ONTUMU3NPOBATL NNOTHOCTL U T. A4.).

5.3.1.3 Mpouecc pa3paboTkn MOXET ObiTb UTEPALMOHHBLIM, CREAYIOWMI STan MOXET Ha4aTbCcA A0 3a-
BEPLUEHWSA MEPONPUATUIA NpeabliayLwiero atana. OaHako aTan HeoOX0AMMO 3aBepLUaTh, TONMLKO €Cnu Npeabl-
JAyLme 3Tanbl BbINOMHEHBL! U Pe3yneTaThl AAHHOMO 3Tana CornacyloTcsl C BXOAHLIMWU AAHHLIMW, NONYYEHHBIMU
OT NPeabIAYLLUX MEPOMPUATUIA.

5.3.1.4 B aranbl npoekta HPD Heo6xoanMMO0 BKAIOYUTL cneuudukauuto TpebosaHui, NpoekTuposaHue u
peanusaumio HPD.

5.3.2 lononHutenbHble Tpe6oBaHUA

5.3.2.1 MpenBaputencHO pa3paboTaHHbIe 3NIEMEHTbI, UCNONb3yeMble B NPOekTe, HeobXxoaumo BbIOU-
paTb cornacHo TpeboBaHusaM pasgena 7.

5.3.2.2 Heo6x0aMMO YCTaHOBUTbL KPUTEPUKN NEPEXOaa OT OAHOr0O 3Tana K pyromy.

5.3.2.3 Heotxoammo o6ecneuntb METOAO0NOrMYECKOe U TEXHUYECKOE CoaepXKaHue KpUTepueB Ans 3a-
BEpLUEHNA dTana, BKIYas noapobHy MHAOPMAaLUIO, BCIIEACTBME YEro UX OLEHKa TpebyeT BCECTOPOHHErO
aHanu3a pesynsraTtoB Jrana.

5.3.2.4 B gokymeHTauuto, cornacHo tpebosaHnam MIK 60880:2006 (nyHkT 5.4.11), He0GX0AUMO BKIIO-
YUTb onucaHue PYHKUUIA, BbinonHaembix HPD u ero untepdencom.

5.4 NMnaH o6ecnevyeHuns kayectsa HDL-nporpammmupyemMoro yctponcTaea

Heobxoaumo Hanuuue nnaHa obecneveHusi kayecrsa HPD, coorBercTBytowero TpedopaHusaMm MOK
60880:2006 (nogpasaen 5.5) (3ameHsaa B TpebOBaHUSIX TEPMUH «NPOrPaMMHOE 0BecnevyeHne» Ha TepMuH
«HPD»).

[l puMedHaHune — B A@HHOM KOHTEKCTe «A3bIK» 03Ha4YaeT «KOMﬂbIOTeprIVI A3BIK».

5.5 YnpaBneHue koHcpurypauuen

5.5.1 YnpaeneHue koHdurypauymen HPD HeoOXOAMMO BbIMOMHATbL cornacHo TpeboeaHusaM MOK
60880:2006 (nogpasaen 5.6), 3ameHsn B TpebOBaAHMAX TEPMUH «MPOrpaMMHOe obecneyeHue» Ha TepMuH
«HPD».

MpumedvyaHue — PasgeneHne, Tpebyemoe cornacHo MOK 60880:2006 (nogpasaen 5.5) OTHOCUTCS K AOKYMEH-
TaLWu U KOMMLIOTEPHLIM haitnamM, Ucnonb3ayemelM UNu nomnyd4eHHsIM B npoekte HPD.

5.5.2 Heobxoaumo, 4toObl Npu ynpasneHun koHurypauuein pukcupoBanucs crneayowmne arneMeHTbl:

a) fokyMmeHTauusa moaynen (bnokos), paspaboTaHHbIX B pamkax npoekrta, u PDB;

b) naeHTuukaunMoHHaa MapkMpoBKa UHTErpanbHbIX CXEM;

C) KOMMbIOTEPHbIE hannbl, UCNOfMb3yeMble AN MOAENUPOBAHUSA, BEpudukaunm n npousBoaACTBa;

d) mapameTpbl, UCMONb3yeMbl€ ANSi aBTOMaTU3UPOBaHHbLIX AEWCTBUIA WHCTPYMEHTAamNbHbIX Mporpamm
(cm. pasgen 15), Takux kak «ONTUMU3MPOBATL CUHXPOHU3AUMIO, ONTUMU3MPOBATL NAOTHOCTLY, ANA AENCTBUA
«pasmeLLeHne 1 TpaccupoBKay;
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€) naeHTuuKkaums BEPCUIn BCEX MHCTPYMEHTAanbHLIX Nporpamm (CM. pasgen 15), Bkntodas nobsle npu-
MEHEHHbIE NPOrpaMMHbIE KOPPEKTUPOBKM, a Takke BUbnmoTekn obLLEro Ha3HaYeHUst U TexHonorndeckue Gu-
6nnoTeku.

6 Cneuundukauun TpedboBaHum kK HDL-nporpammupyeMmomMy ycTpoOnCTBY

6.1 OOwWKe NonoxeHusa

6.1.1 B cneundumkaymum TpeboBaHmin HeobxoaumMo AOKYMEHTanbHo 3adukcuposartb TpedbosaHua k HPD,
nmBo HenocpeaCTBEHHO B caMoil crneuyndukauum, nubo cCbinascb Ha COBOKYNHOCTb TPeBGOBaHUI, YCTAHOB-
NEHHbIX HA YPOBHE CUCTEMBI UMK NOACUCTEMBI (HANPUMeEp, peanusyemoe OyHKLMOHANbHOE MOBEAEHUE).

6.1.2 Heobxoaumo, 4To6bl cneundukauma TpebosaHuii Obina NOHATHON ANsi BCeX y4aCTHUKOB, BKIOYas
UHXEHEepPOB No pa3paboTke annaparypbl U NuL, YNOMAHYTbIX B 6.6.

6.1.3 Heobxoanumo, 4Tobbl cneuyudukauusa TpedosaHuii 6bina OAHO3HAYHON, BepuduumMpyemon n ao-
CTWXKMMOM, B TOM YUCIE NO BPEMEHHbIM acrnekTam.

6.1.4 B cnyyae ecnu HPD peanu3ayet cyHKumio 6€30nacHOCTU, He06Xxo0auMo, YToObI ero cneuudukaums
TpeboBaHwuii criegoBana us TpebosaHuit cuctemol [&C, 0CyLLECTBNAIOLLEN AaHHYIO (DYHKLMIO 6E30MacHOCTH, 1
Gblna 4yacTblo cneyudurkaumm noacucTeMsl, KoTopas ucnonbsyet HPD.

6.1.5 Heobxogmmo, utobel cneuudukaums TpeGoBaHuii cogepana onMcaHue Toro, Yto AOMKHO BbiTb
CAEenaHo, a He Kak OHO AOMKHO ObITb cAEenaHo.

6.1.6 Onsa paspaboTku cneundmkauum TpeboBaHmuii HE0GX0AMMO ONPEAEennTb N peanu3oBaTb AOKYMEH-
TanbHO PuKCUpPYyEMBIN, (DOPMarnbHbIA U MOAKOHTPOMbHbIA NpoLecc.

6.1.7 Cneuudumkauusa TpeboBaHuit AoMmKHa NO3BONATL NPOBEPKY COOTBETCTBUS cneuudukaumn Tpebo-
BaHuit cuctemsl 1&C. Ecnn HPD npumeHsieTcst nogcuctemon cucremsl I&C, T0 gomkHa ObiTb BO3MOXHA NPO-
BEpKa COOTBETCTBUSA CrieumdunKaLusam npoekTa CMCTembl.

6.1.8 Heobxoaumo, 4Tobbl cneundukaums TpeboBaHnii paccmarpueana sce pabodne coctosiHus AC go
ypoBHsA HPD ans peanusyembix yHKUUNA.

6.1.9 HeoGxoaumo paccmoTpeTb TpeboBaHuUA K MHTEpdenCcy C APYTMMU CUCTEMAMU UMW dNEMEHTaMn
cornacHo M3K 61513.

6.1.10 HeobxoaumMo aokymeHTanbHO 3adyukcupoBarb TpeboBaHUs kK MHTepdency ¢ ApyruMu cucTemamm
UK 3NemMeHTamu.

6.1.11 B cnyyae ecnu aaHHble TpeboBaHUA He ABNAIOTCA YacTbio TpeboBaHun HPD, HO cneayloT u3
NPOEKTHbIX pelieHnin HPD, Heo6xoaAMMOo AOKYMEHTanbHO 3adpukcupoBarb cnegyowme TpeboBaHua K HTep-
dency:

a) aneKTpu4eckne U BPpEMEHHbIE XapakTepuCTUKM (HanpuMep, BXOAHAs Harpyska, yCTaHOBKA U Bpems
yAEPXaHMS BXOAHBIX CUrHaNoB, paboyas yacrora, koadpduumeHT pa3BeTBneHns no BbIXoAy, BpeMs pacnpo-
cTpaHeHus oT Noboro Bxoaa K COOTBETCTBYIOLLIUM BbIXOAaM);

b) npodmnu conpAaraeMoro curHarna u UCTOYHUKOB 3NEeKTPONUTaHuS,

C) TpeboBaHUA K pacCenmBaHUIO MOLLIHOCTM, paboyei TemnepaType n OXNaXKaeHuIo.

6.2 PyHKUMOHANbHbIE acnekTbl cneundukauumn TpeéoBaHnmn

B HacTosiem noapasgene nNpuBeaeHo coaepxaHue cneuudukauuv TpeboBaHuin, HENOCPEACTBEHHO
CBSI3aHHbIX C (PYHKLMOHANbHLIMK NoTpebHocTamu. Moapasaensl 6.3 u 6.4 paccmaTpuBaloT AOMONHUTENbHbLIE
acnekTbl, NoANeXalume BKIIOYEHNI0 B cneundmrkaumio TpeboBaHuim.

B cneuudmkaumm TpeboBaHunii HeOOX0AMMO yKa3aThb:

a) pyHkuun, peanusyemole HPD;

b) pasnuuHblie pexxumbl HPD 1 COOTBETCTBYIOLUME YCINOBUA Nepexoaa, BKNoYas nogady anekrponura-
HUA U MHULManNu3aumio;

¢) uHTepdericel HPD 1 B3aumoaeicTeus ¢ okpy»xatoLueii cpefon (onepatopamu u ApyruMu aneMeHTaMu
1&C), BKMOYasi ponu, NPOTOKOSbI, TUMbl, (POPMaThl AaHHbIX, HYMEpaLuio GUTOB, AManasoHbl U OrPaHUYEHUs
BXOAHBIX U BbIXOAHbIX CUrHArOB;

d) napametpbl HPD, KOTOPbIE MOXHO MOANMUUPOBATL BPYYHYIO MPU SKCNyatauum, 1 nx ponu,

€) aKcnnyaTtaumoHHble xapaktepuctuku HPD, B 4yacTHOCTH BbICTpOaencTBume;

f) undpopmauuio o Tom, uto HPD He fOMmKHO Aenarb Npu HEOOX0AUMOCTH;
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¢) NpeanonoXeHust OTHOCUTENBLHO okpy>xatowen HPD cpeabl (HanpuMep, ANEeKTPUYECKUE N BPEMEHHbIE
XapaKTEPUCTUKN BXOAHbLIX U BbIXOAHbLIX CUTHASIOB, MCTOYMHWUKOB SMEKTPONUTAHUSA, 3afaHHble npocdunm npu no-
Jave 3neKTPONUTaHUsA, OXIaXKAEHUM).

6.3 letTepMrMHUpPOBaHHOE NPOEKTUPOBaHUE

B cneuudukauuu TpeboBaHmnini Heo6xoauMO ykasatb, YTo dyHkuma HPD aerepMuHMpoBaHa yMbILLINEH-
HO. 3TO 03HavaeT, yTo Nniobas AaHHas BXoAHAsA NOCNEA0BaTENbHOCTb, BLINOSHAIOLLAS SNEKTPUYECKYIO U Bpe-
MEHHYI0 cneundukaumio, Bceraa npousBoAuT OAUHAKOBbLIE BbIXOAHLIE CUrHArbI.

MpumMmevaHue —CoBpeMeHHble FPGA U Apyrne uHTerpansHele CXeMbl, paccMaTpuBaeMble B HAacTOSALLEM CTaH-
[apTe, MOryT coaepxaTk B cebe aHanoroBble yHKUMOHanbHble 6noku (Hanpumep, aHanoro-uudgposoil npeobpasosa-
Tenb), KOTOpble NOABEPraloTCA AMEKTPOHHBIM NMOMEXaM, MOrpeLHOCTAM oUnUdpoBKM 1 T. . U3sMeHeHus B OTKIUKe Ha3BaH-
HbIX aHanorosbiX (hYHKLIMOHANbHBIX GNOKOB MO yKazaHHLIM MPUYUHAM, TaK Xe Kak uX Bo3fleidcTBUA Ha oTknuk HPD, He
ABNAOTCA HAPYLWEeHUAMM B IETEPMUHUPOBAHHON KOHCTPYKLIMU.

6.4 OGHapyXeHue OTKa30B M YCTOMYUBOCTb K HEMCNPABHOCTAM

MpumeHsioT TpeboBaHust MOK 60987 (nogpasgensi 5.3 n 5.4), paccmarpusaiowme HageXXHOCTb OTHOCK-
TenNbHO CNy4aiiHbiX OTKA30B U AOMYCTMMbIX KMTUMAaTUYECKUX yCnoBuit. Cloaa BXOAST HEMCNPABHOCTHU, 00YCnoB-
nexHole SEU HEeNTPOHHOro unu anbda-nsnyyeHus.

3aLmTHLIN NPOEKT, Kak MPaBUIO, OCHOBAH HA COMETAHMU METOAUK (HanpuMep, Ppe3epBUpPOBaHUE, MAXKO-
puTapHas BbIGOPKA, KOHTPOSb MO YETHOCTM U KOHTPOSIb C UCMONb30BaHUEM LIMKMMYECKOrO N3BLITOMHOIO Koaa,
CTOPOXKEBOW TalimMep, KOHTPOMb NO AUana3oHy M NpoBepka npasaonoaotus).

6.4.1 B cneundukauuu TpeboBaHuii HeobxoauMo onpeaenuTb TpebGoBaHMA K 3aLMTHOMY NPOEKTUPOBA-
HUto, YTOGbl paccMoTpeTs 0GHapyXXeHWe OTKA30B U YCTOMYMBOCTDL K Aedhektam u owmbkam.

6.4.2 MNpeuMyLLECTBO Mep 3aLUTHOIO NPOEKTUPOBAHUSA CrieayeT YPaBHOBECUTb UX BbIHY)XXAEHHON J0-
MONHUTENbHOI CMNOXHOCTbIO. OBLYAas Lenb COCTOMT B TOM, YTOObI NPUHATH BO BHUMAHME KOHTPONMPYEMOCTb
HPD B0 Bpemsi NPOEKTUPOBAHUS U peanu3auun C NMOMOLLIO BHYTPEHHUX U BHELLUHUX CpeacTB 0OHapYyXeHUs
NS BbIABNEHUA HEUCNPABHOCTEN.

6.4.3 B cneundmkauum TpeboBanuit He06x0aAUMO NPUBECTU NOMOXKEHUSA NO OOHAPY>KEHUIO HAPYLLIEHUN
yHKUMOHUpOoBaHUA HPD € y4eTOM MONOXEHUN, YXKE NPUHATLIX HA YPOBHE CUCTEMBI UITN NOACUCTEMBI.

6.4.4 3T nonoxeHuns moryt norpebosarb 0T HPD AONONHUTENbHLIX BLIXOAHLIX curHanos nu6o ans
UCMOMNb30BaHUS BHELUHEr0 MEXaHu3Ma, Takoro kak CTopoXesow Tanmep, nubo Ana AOCTUXEHUSA NOKPLITUA
KOHTPONSA, BbINOMHAEMOrO BHELUHUM UCTIbITATENbHBLIM YCTPONCTBOM.

6.4.5 3alWwUTHOE NPOEKTUPOBAHME AOMKHO obecneunBatb OOHApPY)XEeHUE OWMBOYHOro noBeaeHus (Ta-
KOro, Kak NoBpeXKaeHne AaHHbIX, UIM OTKITIOHEHUE OT YKa3aHHOTo anroputma o6paboTku, Unm OTKNOHEHue OT
3ajaHHbIX pabounx COCTOAHUI), oLuMBOYHON nepeaaym AaHHbIX Mexay 6nokamu o6paboTku, HenpeaHame-
PEHHOTO U3MEHEHUS AaHHbIX KOH(UIypaummu nnu namaTn.

6.4.6 3alMTHOE NPOEKTUPOBAHNE HE AOMKHO OKa3blBaTb HEGNArONPUATHOTO BNUAHUSA HA DYHKUUU CU-
cteMbl 1&C 1 npenaTcTBoBaTh TOMY, 4T0ObI HPD CcoOTBETCTBOBANO cneyudukaumm GuicTpoaencTeus.

6.4.7 B cneuucpukauymm TpeboBaHuin Heo6x0a4UMO NPUBECTU ONMUCAHNE 0XXMAAEMOTO NOrMYEeCKOro u Bpe-
MEHHOT0 NnoBeAeHUs (Takoro, Kak BbIXOAHbIE 3HAYEHUA U BblAaBaEMas KOHKpeTHasa uHdopmaums) npu obHa-
PY>XEHUMN HEUCNPABHOCTM.

6.4.8 HeoGxoaumo, 4Tobbl ykasaHHOE noBeaeHUe COOTBETCTBOBANO MOBEAEHUI0 CUCTEMBI, Tpebyemo-
My cneuudukauymen cucTemol, U yAOBNETBOPANO Tpe6oBaHUSIM NPOEKTUPOBAHUSA CUCTEMbI B COOTBETCTBUU C
M3K 61513.

6.4.9 B cneumdukauum TpeboBaHuit He06x0AUMO yKa3aTb M 060CHOBATH LIENEBOE NOKPbLITUE 0GHapYxe-
HUS OTKa30B, KOTOpOe ByaEeT JOCTUTHYTO C MOMOLLBIO 3aLLUTHOTO NPOEKTUPOBAHUS.

6.5 Onpepenexue TpeGoBaHUNI ¢ NOMOLLK UHCTPYMEHTOB NPOEKTUPOBAHUA HA YPOBHE
3MEeKTPOHHbIX CUCTEM

6.5.1 Obwue ceepeHun

Hacrosiumit ctTanaapt He ycTaHaBnMBAET KOHKPETHOTO MeToAa Ansa onpeaenenus Tpe6osanuii k HPD. B
cny4ae ecnm ux onpeaensior G MOMOLLbIO MHCTPYMEHTOB NMPOEKTUPOBAHUS NEKTPOHHBIX CUCTEM HA CUCTEM-
HOM ypoBHe (ESL) (cM. npunoxenue B, nyHkT B.1), TO K 9TUM MHCTPYMEHTAM U UX UCMONb30BAHUIO NPUMEHSIOT
TpeboBaHus 6.5.2 n 6.5.3.
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B cnyvae ESL, T. k. s3bIk cneumdukaumm TpeboBaHuini MOXET ObiTb aHaNoOrn4eH A3bikaMm peanusauuu,
BbINONHEeHUe TpebGoBaHui 6.1.5 MOXET 0Ka3aTbCA MEHEE NPaKTUYHBLIM [pa3aeneHne Mexay TeM, YTO AOMKHO
ObITb caenaHo (TpeboBaHue) n kak aTo caenaHo (npoektuposanue)]. [ina BbINOAHEHMA AAHHOTO TpeGoBaHuA
MOryT noTpeboBaTbCA YCNOBUSA, HANPUMEDP, KOMMEHTaAPUK, YTOUHAIOLLUE BXOAHbIE, BbIXOAHbLIE CUrHANbI U an-
rOpUTMbI.

6.5.2 TpeboBaHuA B OTHOWEHUN (POPMANBLHOIO NOAXOAA K UHCTPYMEHTaM, UCNONb3yeMbIM Ha
ypoBHe ESL

6.5.2.1 B cny4ae ecnu TpeboaHus k HPD onpeaeneHbl ¢ NOMOLLLIO UHCTpyMeHTa ESL:

a) AAHHbIN UHCTPYMEHT AOIKEeH NpeanoXuTb hopMarnbHbIM NOAX0A CO CTPOroW CEMaHTUKOW U ACHOCTLIO
(cTaHaapTM3auus CTPYKTypbl M NPeACTaBneHns, MOAYIbHOCTb, 060CHOBaHHbIE KOMMEHTaPU);

b) HeoGxoaumo, 4ToObI chopManbHbIN NOAX0A, UCNOMb3yeMbl B MHCTpPYMeHTe ESL, Gbin noHATEH AnA
BCEX Y4aCTHUWKOB;

C) eCcnu UHCTPYMEHT npeanaraet rubkue mMexaHusMbl nepecmoTpa onpeaeneHnsa yHKUMi U oneparo-
poB, TO (hakTUHECKME XapaKTEPUCTUKU MIOBOro JaHHOTO 3NeMEHTa AOMKHbI ObiTh ACHLI NMOOOMY YYACTHUKY,
BKJIO4AA MHXXEHEpPOB No pa3paboTke annaparypbl U NPOYUIA NePCOHar, YNoMsiHyTbIl B 6.6.

6.5.2.2 Asbiku, ucnonblyemMbie HA ypoBHe ESL, AOmMKHbI NO3BONATL AOMKHLIM 06pa30M y4ecTb apxu-
TEKTYpYy CUCTEMBI, HANPUMEP, NO3BONUTL HAa3HAYEHUE (DYHKLIMIA ANEeMEHTaM, U NOAAEPXKUBATL NMoObIe 0TKa30-
yCTONYMBbIE 0COBEHHOCTU KOHCTPYKLUK.

6.5.3 UnTepdheiic co cpeacTBamMm NPOEKTUPOBAHUA

CemaHTHKa A3blkOB, UCNONb3yEMbIX ANA BbipaxeHus cneuudmkayum TpedbosaHui Ha yposHe ESL, mo-
XKET OTNMYaTLCA OT ceMaHTUKM A3bIKOB HDL, ucnonb3yembix npu npoekTuposaHuu. MNpumepsl Toro, rae MoryT
BO3HUKHYTb PacXOXAeHWUsl, HAXOAATCS B MHTEpPNpeTauMu napannenuama, ynpaBneHuM nepenorHeHueM unm
KOAUPOBAHUM TUMOB U KOHEYHbIX aBTOMATOB:

a) ecnu CeMaHTUKa A3blka, UCNONb3yEMOro Ansi BbIPAXEHUs cneuudukaumm TpeboBaHuii Ha ypOBHE
ESL, oTnnM4aeTcs OT CEMaHTUKM APYIMX UCMONb3yEeMbIX B MPOEKTE A3bIKOB, TO PACXOXKAEHUA HEOOXO0AMMO
UAEHTUPULMPOBATbL ANA KaXA0oro urypupyloLLEero anemeHTa cneuudukauum TpeboBaHuii;

b) ka)xgoe BO3HMKHOBEHME pacxoxaeHusa B cneumdukauumu TpeboBaHuii HEOOX0AMMO AOKYMEHTArNbLHO
3acpukcupoBathb. MNPUMEPHBIN NEepeYeHb PaCcXOXAEHUN Mexay OUIypUpYIOLLIMMU A3bIKaMKU SIBASIETCA nones-
HOI CCbINKOW, HO HEAOCTaTOYEH ANA Pa3bACHEHUA cneuundukaummn TpeboBaHuii.

6.6 AHanus n 0630p Tpe6oBaHUM

6.6.1 Heo6x0aMMO BBIMOMHUTL U AOKYMEHTANbHO 3achMKCUPOBAThL KPUTUYECKUI aHanu3 TpebGoBaHu,
YTOObI HAWTK NOTEHUMAanNbHbIE HECOrNMAaCcOBaAHHOCTH, YNYLLEHUA U HEOAHO3HAYHOCTU.

6.6.2 [laHHbIi1 aHann3 JOMKEH OXBaTbIBaTb (PYHKLMOHANbHbIE TPeGOBaHNA U BCe npoyue Tunbl Tpebo-
BaHUIA, BKNIOYAsA T, KOTOPbIE PACCMAaTPUBAIOT HELUTATHOE NOBEAEHUE, HAaNPUMEP, HEOXKMAAHHLIE BXOAHbIE
3HaYeHUs UNKU NOCNea0BaTenNbHOCTH.

6.6.3 Heobxoaumo caenartb Kputudeckuit 063op cneuundukaummn TpeGoBaHuin Ans NPOBEPKKN HA NOMHOTY
U COrnacoBaHHOCTb.

6.6.4 [ina cdyHkumi obecnedeHnss 6esonacHoOcTU, peanu3oBaHHbiXx B HPD, B kputuyeckom 063ope He-
06X04MMO yvacTue TEXHOMOroB U MHXxeHepoB |&C, a Takke cneymanucToB No NOACUCTEMAM UMK dNEeMEHTaM
(Bknoyas nporpammHoe o6ecneyeHue), conpsiraembiM ¢ HPD.

7 Mpouecc 060CHOBaHUA NPUMEHEHUA ANS NPOrpaMMUpyeMbIX UHTErpasibHbIX
cXxeMm, KOH(pUurypupyemMbix 6510KkOB U NpeaBapuUTesibHO pa3paboTaHHbIX 6r10KoB

7.1 O6GwMe NonoXeHus

Mpu paspabotke HPD HeobxoanmMo BbIOpaTh U OLEHWTbL NPEeABapUTENbLHO pa3paboTaHHbIe SNEMEHTHI,
Takue Kak 3aroToBKa MHTErpanbHOl cxembl (BKMoYasa koHdurypupyemble 6noku) unu PDB, Bknovyaembie B
KoHeuHoe HPD.

MockonbKy NpeaBapuTENbHO pa3paboTaHHble 06beKThl (UMM 3NEeMEHTbI) MOTYT BKMOYaTh B Ce0s1 DYHK-
uun, He Tpebyemble ana HPD, To pekoMmeHayeTcs pazpaboTarth M KOHTPONMPOBATL peanusauunto cneyudude-
CKMX «MPaBWi UCNOMb30BAHUA» AN OTPAHUYEHNUSA UX NPUMEHEHUSA TEM, YTO HEODXOAMMO 1 BEe30nNacHoO.
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7.2 Cneuudmukauus Tpe6oBaHNM K IneMeHTam

7.2.1 O6wWwKe NonoxeHusa

TpeboBaHua, npeaHasHaYeHHbIE ANA NpeaBapuTensHO pa3paboTaHHbIX 06bLEKTOB (MM 3NEeMEeHTOB),
BbLITEKAIOT U3 Ha4YanbHbLIX MEPONPUATMI NpoekTupoBaHusa HPD. Hanpumep, Tpe6osanusi k HPD moryT Bknto-
yaTb B cebs cneunduyHbIi NONOCOBON PUNLTP, KOTOPLIA NPOEKTUPOBLUMK MOXET peanu3oBaTb C MOMOLLbIO
PDB, BbinonHsitoLlero 6eicTpoe npeobpasosaHue dypee.

Takum oGpasom, cneundukaums TpebosaHuin K anemeHTy (3pece — aAns PDB 6bicTporo npeoGpaso-
BaHUA dypbe, ONPeAeNneHHOro TakuMKU XapakTepucTukamu, Kak TUn anroputMa, pasmep OCHOBaHWUS, METo
NPOpPeXUBaHKUA, pasmep KPEMHUEBOrO KpucTanna u T. 4.) oTnmyaeTcs ot cneundukauum Tpebosanuii kK HPD
(3aeck — AN NONOCOBOrO PUNbLTPA, ONPEAENEHHOrO TaKUMIU XapakTepucTUKamMm, Kak yrioBble 4acToThbl, KO-
ahbhUUMEHT YCUNEHNS, YTON HAKIIOHA KPUBOW U T. A4.).

7.2.1.1 B cneuudukauum TpeboBaHuin K aNemMeHTy HEOOX0AMMO AOKYMEHTANbLHO 3adpukcuposaTk Tpe-
GoBaHKUsA, NPUMEHUMbBIE K KaXXIOMY NpeaBapuTenbHO pazpaboTaHHOMY ANEMEHTY: 3aroTOBKa WHTErparnbsHoii
CXEMbl, MUKPOSNEKTPOHHbIE Pecypchl (B BUAE KOHUIYpMpyeMbix Br0KOB), CONYTCTBYIOLLUME UHCTPYMEHTLI B
COOTBETCTBYOLLMX cnyyasx unu PDB.

7.2.1.2 B cneundukauun TpeboBaHunii K 911eMeHTY He0bx0AMMO YCTaHOBUTL BCE TpeboBaHus, Moo He-
MOCPEACTBEHHO B camoit cneuundukaLmm, nmbo nocpeacTBOM CCbISKM Ha Habopbl TpeGOBaHWIA, YCTAHOBIEH-
Hble Ha YPOBHE CUCTEMbI UNK MOACUCTEMBI (Hanpumep, peanusyemoe PyHKUMOHATIbLHOE NOBEAEHUE).

7.2.1.3 AiBNAsICbL OCHOBaHKWeM Ans BbiGopa 1 NPUMEHEHUS NpeaBapuUTenbHO pa3paboTaHHOro anemeHTa,
cneuncukaums TpeboBaHni kK aNEMeHTY A0MKHa BbITb MOHATHONM BCEM Y4aCTHUKaM, BKIIOYas paspaboTymkoB
annapaTtHbIX CPeaCcTB U MporpaMMHOro obecneveHus B COOTBETCTBYIOLLMX CyYasix, a TaKKe KOHTponepam,
peLEH3EeHTaM W MPEeACTaBUTENAM PEFYNUPYIOLLMX OPraHU3aLmnii.

7.2.1.4 HeoBxoaumo, utobbl cneundukauus TpeboBaHuin kK anemeHTy 6bina 0aHO3HAYHOW, BEpUdULK-
pyemon U AOCTUXMMOWA, B TOM YMCIIE MO BPEMEHHbIM acrnekTam.

7.2.1.5 Heobxoaumo, 4tobbl cneyndukaums TpebosaHnii K anemMeHTy No3Bonsna NpoaeMOHCTPUPOBaTb
cooteeTcTBUE TpebGoBaHuam M3K 61513 k cucteme 1&C, uCnonb3yoLLe STOT dNEMEHT.

7.2.2 TpeGoBaHuA

B cneuudukaumn TpeboBaHMin K 3NemMeHTy HeoBX0AMMO yKka3aTb BCE XapakTepucTuku, Tpebyemblie ot
npeasapuTensbHO pa3paboTaHHOro areMeHTa, B YaCTHOCTU U3 NePEYHsl, NPUBEAEHHOTO B 6.2.

MpumevyaHue — OBoBLleHHbIE HAa3BaHUA XapaKTEPUCTUK (HanpuMep, «PYHKLMA») MASHTUYHLI YKasaHHLIM B
6.2, HO UX cofepKaHne oTnu4aeTcs, cm. 7.2.

7.2.3 AHanu3 u 0630p Tpe6oBaHumn

7.2.3.1 Heo6x0aMMO BbIMOMHUTL U AOKYMEHTANbHO 3ahuKCUPOBATb KPUTUYECKUW aHanu3 cneuuduka-
uun TpeBoBaHUi K 3NEMEHTY AN TOro, YTobbl HAWTU NOTEHLUANbHLIE HECOrMACOBAHHOCTU, HEAOCTATOYHYIO
NOMHOTY MU HEOAHO3HAYHOCTD.

7.2.3.2 [aHHbIlil aHanNu3 A0MKeH OXBaTbiBaTh (byHKLIMOHANbHbIE TPeBOBaHWUA U BCE NPOYKUE TUMbI Tpe-
GoBaHui, BKNOYas Te, KOTOPbIE PACCMAaTPUBAIOT HELLTATHOE MOBEAEHUE, HANPUMEP HEOXNAAHHbIE BXOAHbLIE
3HaYeHUsa UK NOCNeaoBaTenbHOCTU.

7.2.3.3 Heo6xoaumo, 4tobbl cneuyudukauumsa TpeboBaHuii K anemenTy 6bina hopmanbHO paccMoTpeHa
3KCnepTaMu BCEX COOTBETCTBYIOLLUMX NPeAMETHbIX obniactei Ansi NPOBEPKU HA NOMHOTY U COMNAacoBaHHOCTb.

7.3 Mpasuna ncnonb3oBaHua

7.3.1 B cnyyae ecnu npeaBaputenbHO paspaboTaHHbIM ANeMEHT BKNIOYaeT B cebs (DYHKLMM UMK IKC-
nnyaTaumMoHHbIE peXUMbI, peanusauus kotopbix 8 HPD He TpebyeTcs, TO B npasunax ycTaHaBNMBAIOT 3anpet
Ha UCNonb30BaHUE Takux PYHKLUMA U PEXXUMOB.

Mcnonb3oBaHue PyHKUMIA unu pexmmos, Tpebyrowmxca ana peanusauun HPD, moxeT ObITh orpaHuye-
HO NpaBunaMu B LUENSX yNyyLUeHUA NPOEKTHbIX NapaMeTPoB, TakUX kak 6e30NacHOCTL UMK KOHTPONENpPUroa-
HOCTb.

7.3.2 Ecnu ycTaHOBNEeHb! Npasuna UCnosnb3oBaHug, T0:

a) HeobxoAMMO UX JOKYMEHTAanNbHO 3aPUKCUPOBATD;

b) nnaH obecneveHns KayecTBa AOMKEH rapaHTMPOBAaTh, UTO UX BbINOMHEHUE MPOBEPSAETCH B X04€e pe-
anusaumm npoekTa.
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7.4 BbiGop

7.4.1 O6wue nonoxeHus

7.4.1.1 B AOKYMEHTanbHO (OUKCMPYEMOM aHamNM3e KaXaoro npeasapuTenbHO pa3paboTaHHOTO NemMeH-
Ta, npumeHsiemoro B HPD, HeoGx0oauMo nokasatb, UTO OH YAOBRETBOPSET TpeboBaHuAM cneundukaumn K
JaHHOMY 9MEMEHTY U, BO3MOXHO, TpeBoBaHUsIM MO €ro UCMOoNb30BaHUIO U Mogudukauum (cm. 7.6).

7.4.1.2 B fokymeHTaumm notpeburensa no 6esonacHocTu Heo6xoaMMo NOAPOOHO U3NOXMUTb, KaK NPo-
€KTUPOBLUMKAM NPUMEHSITb NpeiBapuTenbHO paspaboTaHHbI ANeMEHT COrnacHo ero cneuudukauun u npo-
€KTHbIM XapakTepucTUKam.

7.4.2 O630p AOKyMEeHTauumn

OB630p AI0KyMEHTALMM ABMNSIETC 0CHOBHbLIM METOA0M NOATBEPXKAEHUA TOr0, YTO NPeaABapUTENbHO pas-
paboTaHHbIi aNeMeHT COOTBETCTBYET cneyudukaymmu TpeboBaHui K aNeMeHTY.

7.4.2.1 [lanHblii 0630p OCHOBaH Ha AOKYMeHTaUuM NpeBapuTernbHO pa3paboTaHHOroO ANEeMEHTa, BKIO-
yasi JOKyMEHTaLMIO O ero NpoekTe U Bepucukauum.

7.4.2.2 Heobxoaumo, 4Ytobbl AOKYMEHTALUMA cogepkana nogpobHyio uHopMaLmio, KOTopasi No3BONUT
NoATBEPANTbL COOTBETCTBUE (DYHKLMOHANMbBHBIX, ANEKTPUYECKUX U BPEMEHHbIX TPEOOBaHUM K NPeaBapUTErbHO
pa3paboTaHHOMY IMEMEHTY.

7.4.2.3 Bo Bpemsl NpPOBEAEHUS aHanNu3a AOKYMEHTaUMM HeobXO0AMMO yAOCTOBEPUTLCA, YTO Miobble
OYHKLMU 1 peXxuMbl NpeaBapuTENbHO pa3paboTaHHOro anemeHTa, He ucnonb3yemole B HPD, He npenaTcTey-
10T MCNOMNb3yeMbiM hyHKLMAM U pexxumam.

7.4.3 O630p onbITa 3KCMIyaTaLmMm

Ons KOMNEHCaUMn HEKOTOPbIX OFPAHMYEHHBLIX HEAOYETOB AOKYMEHTALMU OTHOCUTENbHO HAAEXHOCTU
WM KOHCTPYKLUMM NpeaBapuTeribHO pa3paboTaHHOIO 3neMeHTa MOXHO UCNOJb30BATbL OMbIT €ro JKcnnyara-
umm.

Ecnu ncnonb3yioT OnbIT aKkcnnyarauuu, To:

a) BO BpEMS NPOBEEHUSI aHanu3a onbiTa 3KcnnyaTauMm Heo6xoauMo NOATBEPAUTD, YTO:

1) ONbIT COOTBETCTBYET TPEOOBAHMAM HAAEKHOCTH;

2) faHHbI OMbIT HAKONSIEH B IKCNyaTaLUMOHHbIX YCNOBUAX, 9KBMBANEHTHBLIX YCNOBUAM, B KOTOPbIX
ByneT NPUMEHATLCS NpeABapUTENbHO pa3paboTaHHbIN dNEMEHT;

3) dhakTuyeckoe npuUMEHeHue npeaBapuTenbLHO pa3paboTAHHOTO 3SNeMeHTa MPOCIEXUBAETCA Ha
ypOBHe aetanei, 06bl4HO TpebyeMbiX HACTOALMM CTaHAapTOM ANSA AOKYMEHTaLUK;

b) cpeacTea u npoueaypbl, NPUMEHAEMbIE ANA HAKONMEHWS ONbITa 3KCMIyaTauuu, AOIDKHbI FApAHTUPO-
BaTb, YTO NOOOI 0TKa3 npeaBapuUTEnbHO pa3paboTaHHOrO ANeMEHTa, BOSHMKABLUMI B aHANU3MPYEMOM Nepu-
ofie aKcrnnyaraluu, 3aperucTpupoBaH HaCcTonbKO NOAPOGHO, YTO NPOBEAEHNE TEXHMYECKOTO aHanm3a no3Bo-
naeT nAeHTUMUUMPOBATL NPUYKMHY JaHHOTO 0TKa3a B MaKCUMAaNbHO BO3MOXHON CTENEHM;

C) NOCPefCTBOM aHanu3a OTKasoB, 3aperMcTpUpOBaHHbIX BO BpeMs dkCnnyarauum, Heobxoaumo yao-
CTOBEPUTLCS, YTO OHU He BNUAIOT Ha pyHKuMn unu 6esonacHoctb HPD;

d) onbIT akcnnyatauum u, NpU HEOGXOAUMOCTH, AONONHUTENBbHBIE UCTILITAHUA AOMKHLI NOATBEPAUTD,
YTO NPeABapUTENBLHO paspaboTaHHbIi 9NEMEHT COOTBETCTBYET TPEOOBaHNAM, NPEALABAAEMbIM K HEMY;

€) B JOKyMEHTarnbHO (PUKCMPYEMOM TEXHMYECKOM aHanuse Heobxoaumo 060CHOBATL, YTO BCE B3aUMO-
[eNCTBUA NpeaBapuUTENbLHO paspaboTaHHOro 3NeMEHTa C OKPYXKaloLLEen Cpeao BKIIOYEHbI B YUCIIO B3aUMO-
OENCTBUI, OXBAYEHHbIX OMbITOM 3KCNyaTauuu;

f) HeobxoaMMO, UTOObLI MPOAHANU3NMPOBAHHLINA ONLIT 9KCNNyaTaLuM COOTBETCTBOBAN TOYHO ONpEAEneH-
HbIM BEPCUSM MpefBapuTenbHO pa3paboTaHHOTO 3neMeHTA, a B Cily4ae, Chnu 3TOT SNIeMEHT XapakTepeH aAns
o6opyaoBaHus, TO 060pyaOBaHKS, B KOTOPOM OH PYHKLIMOHUPYET;

g) B OMbITE 3KCNAyaTaumn cnegyer pacCMOTPETb KOHKPETHYIO BEPCUIO NPEABAPUTENBLHO pa3paboTaHHo-
ro 9NeMeHTa Unum ero Yactu, ucnonedyemon B HPD, unn npoaHanuaupoBath pasnuuus Mexay Bepcusamu ans
NOATBEPXAEHUS COOTBETCTBUSA OMbITA JKCMNNyaraLyum HAMEYEHHON BEPCUN.

7.4.4 Cneundunuyeckne TpedboOBaHUA B OTHOLIEHUMN 3aroTOBOK UHTErPasibHbIX CXeM

7.4.4.1 HeobxoanMmMo pacCMOTPETb CreAyoLMe acnekThbl:

a) aHanu3 agekBaTHOCTU NPOrPaMMHbIX MEXAHU3MOB U CXEMOTEXHUKM;

b) aemMoHcTpauus Toro, 4To NPOUECC NporpaMMupoBaHus 6esowmboveH unu 4to noboK oTkas B ITOM
npouecce GyaeTr oBHapyeH U AOIKHbIM 00pa3oM yperynupoBaH;

C) AEMOHCTpauUmMsa TOro, YTO MHTErpanbHas cxema COXpaHseT CBOK NPOrpaMmMUpPOBaHHYI0 KOHMUrypa-
LMI0 HA NPOTS>KEHUM aAeKBaTHOTO MHTepBana BPEMEHMU;
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d) aHanu3 noteHuuana BO3HMKHOBEHUS OTKA30B, OOYCNOBNEHHbLIX AONONMHUTENLHBIMU BHYTPEHHUMMU U
BHELUHUMWU MEXaHU3MaMW UIMM NEPEXOAHLIMU NPOLIECCAMM AMEKTPONUTaHWA, U 060CHOBaHWE COrMacHO Tpe-
60BaHUAM HAEKHOCTHU.

7.4.4.2 Bo BpeMsi npoBeAeHust noapoOHOro aHanm3a HeobxoauMo NOATBEPAUTD, UTO:

a) uHTerpanbHas cxema OyeT coOTBETCTBOBATL cneuudukaumu TpeboBaHNIi K SNEMEHTY;

b) conyTCTByIOLME UHCTPYMEHTbI:

- COOTBETCTBYIOT pasaeny 15;
- MO3BONSAIOT NpoBeAeHUe BCcex Bepudukauuii, Tpedyembix pasgenamu 8 u 9 (takux, kak STA).
7.4.4.3 [JaHHble, HEOOX0AUMbIE ANA BbIYMUCNEHNUS MHTEHCUBHOCTM OTKA30B (T. €. CRyYaiHbIX hM3U4EeCKuX
0TKa30B), AOMKHbI ObITb AOCTYMHbI M OCHOBaHbI HA AOCTaTOMHOM ONbITE 3KCNJyaTaLuu.

7.4.4.4 Heobxoammo, 4ToObl NPOEKTUPOBLUMKM, KOHCTPYUpyowme unu peanuayiowme HPD, oGnaganu
afeKBaTHbIM 3HAHWEM:

a) 0 3aroTOBKE WHTErpanbHOW CXEMbI, BKKOHasa 0COBGEHHOCTU NPOrpaMMUPOBAHUSA, PEXUMbI KOHUTypa-
UMM U UCTILITAHUS, MPOTOKOSbI, KOHTAKTbl U PETUCTPbI, MIOBYIO NEKTPUYECKYIO UIU NIOTUYECKYIO cneunduky;

b) 0 conyTCTBYIOLUMX MHCTPYMEHTAaX, KOHUrypupyembix 6nokax u PDB. B 4aCTHOCTH, OHM fIOMKHBI ObiTb
B COCTOSIHMM NPEACKAa3aTb, NOHATL U (Npu HEOBX0AUMOCTH) YNPaBNATL BbIGOPOM, CAENAHHBIM UHCTPYMEHTA-
MW BO BPEMS CUHTE3a, PasMELLEHUA U TPACCUPOBKHN.

7.5 NoarBepxaeHne 060CHOBAHUA NPUMEHEHUA

7.5.1 Bo BpemMs npoeeaeHus hopmanbHON 9KkCNepTU3bl HEOBX0AMMO U3Y4UTh pesynbraTbl aHanu3a npea-
BapuTENbHO pas3paboTaHHOro aneMeHTa, BKoYas Npasuna UCnonb30BaHNA U MEPbI, MPUHATLIE B LIENSAX rapaH-
TUKU COOTBETCTBUA TEXHWYECKUM YCIIOBUAM KaXKOOW (PU3MYECKON 4acTu, CNomnb3yemMon B NPOU3BOACTBE, ANA
TOro YToGbl PELLNTE, NPUHUMAETCA N NPEABAPUTENBHO pa3paboTaHHbIN SNEMEHT Ans ucnonb3osanus B HPD.

7.5.2 B cnyvae ecnu npeasaputensHO paspaboTaHHbI 3NEMEHT NPUHMMAIOT AN NPUMEHEHUS, TO Jio-
Oble y4YTEHHbIe Npu NPOBEAEHUN aHaNW3a Mepbl U NPaBUNa NPUMEHEHUS A0JDKHBI PacnpOCTPaHATLCA Ha BECH
KU3HEHHbIN uukn HPD.

7.5.3 B Komuccuto Heo6xo4MMO BKRIOYUTL cCneuuanucToe, 06nagaoLwmx HaBblikaMy B COOTBETCTBYIOLLIMX
obnactax (Hanpumep, annapaTtHas TEXHONOMSA, NPorpaMMHOe obecneyYeHne), U MHXXEHEPOB U3 KONSIEKTUBOB,
OTBETCTBEHHbIX 38 3NEMEHTbI, CONpAraembie C NpeBapuTENbLHO Pa3paboTaHHbIM 3NEMEHTOM.

7.6 Moaudukaumsa gna 060CHOBaHUA NPUMEHEHUA

7.6.1 B cnyyae ecnu anst 060CHOBaHUsI NPUMEHEHUSA NpeaBapuTenbHO pa3paboTaHHOrO 3nNemMeHTa He-
o6xoaumbl MogudukaLumum, To MX HeobxoaMMo onpeaenuTb, paspaboraTtb, peanu3oBaTtb U NPOBEPUTL Nepesa
BbIMOJIHEHMEM SKCNEPTU3bI.

7.6.2 [laHHble moauduKauMn He0OX0AMMO BbINOMHUTL U JAOKYMEHTanNbHO 3ad)MKCMpoBaTh B COOTBET-
CTBUM C TpeOOBAHMSIMM HACTOSILLIETO CTaHAApTa K CTPYKTYpe NPOEKTa U ynpaBneHuio, kavecTsy, cneunduka-
uum TpeboBaHuii, NPOEKTMPOBAHMIO, peanu3auum U BepudukaLmu.

7.7 Moaudmkauusa nocne 060CHOBaHUA NPUMEHEHUA

MeponpusitTusi N0 060CHOBAHUIO MPUMEHEHUSI, BKIIOYAs IKCNEPTU3y, HEOBXOAMMO BLINOMHATL CHOBA
nocne no6Goi MoaudUKaLuu npeaBapuTenbHO Pa3paboTaHHOIo AreMeHTa, BKIKYAn €ro KOHCTPYKLMIO Uiu
MUKPOSNEKTPOHHLIE ACMEKTBI.

7.8 lokyMeHTauusa Ana 060CHOBAHUSA NPUMEHEHUsI

JokymeHTauus ans o6OCHOBaHWUSA NPpUMEHEHUs1 NpeaBapuTENbLHO pa3paboTaHHOro aneMeHTa AoskHa
HaxoAuTLCA NOA ynpaBneHneM KoHdurypaumen.

7.8.1 B aokymeHTauumio Heo6XxoAUMO BKMIOYUTL UIM COCNAaTbCS Ha:

a) cneumdukauuio TpedosaHumn k HPD;

b) AOKYMeHTbl, pa3paboTaHHble UMM NPUMEHEHHBLIE MPU aHanuse npeaBapuTenbHO pa3paboTaHHOro
3NEeMEHTA;

C) AOKYMEHTbI, pazpaboTaHHbie Npu moaudukaumm npeaBapuTenbHO pa3paboTaHHOrO ANEeMEHTa;

d) akT.

B nokymeHTauuio crnefyeTr BKIIOYMTb MHAOPMAaUMIo, HEOOX0AuMYIK0 ANA NPaBUNLHOTO MPUMEHEHUSN
npeaBapuTENbHO Pa3paboTaHHOrO AMEMEHTA C YYETOM OFPAHMYEHUIA U3 €ro Ha4anbHON cneumdukauum, npa-
BWA UCNONb30BAHWA U MOAUMDUKALMIA.
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8 MNpoekTupoBaHue u peanusauusa HDL-nporpaMmMmupyeMoro yCTponcTBa

8.1 Oowme nonoxeHus

Hacrosiwumii pasaen ycraHaBnuBaet TpeboBaHuA U peKOMeHaauumM, OCHOBaHHbIE HA Haamnexallen npak-
TUKE NPOEKTUPOBAHUA U peanu3auun, HanpaBreHHbIE HA COOTBETCTBUE af1eKBaTHbIM (DYHKLMSIM obecneveHus
6e3onacHOCTH, TaKUM KaK MakcumanbHasi 6€30TKa3HOCTb U BOCNPUUMHYNBOCTL K BEpUUKALIMK.

8.1.1 B npouecce pa3paboTku HeoGXxoaUMO onpeaenuTb 3Tan NPOEKTMPOBAHMSA U 3Tan peanuaauuu.

8.2 S13bIKN oNUCaHUA annapaTypbl U CONYTCTBYIOLUE NHCTPYMEHTDI

HecmoTpa Ha TO, UTO MOXET He TpeboBaTbCA NPUMEHEHNE KOHKPETHbIX SA3bIKOB U MUHCTPYMEHTOB B Kave-
cTBE 06X OCHOBHbLIX MPaBUI NPUMEHEHUS SA3bIKOB U UHCTPYMEHTOB, MCNOMNb3YyEMbIX NPU NPOEKTUPOBAHUU U
peanusauun HPD ansa cuctem knacca 1, MOXXHO pacCMOTPETb CneaytoLlee.

8.2.1 Npu npoekTupoBaHnu 1 peanusauum ucnonb3yoT HDL u MHCTPYMEHTBI AN MOAENUPOBAHUS, CUH-
Te3a, pasMeLLeHnUa U TPaCCUPOBKU.

n pumMmedyaHune — Mpu gomxkHoM BIGOpe U UCNOMb30BaHUN AaHHbLIE WHCTPYMEHTbI yNy4dLakoT CyLLIeCTBEHHO BaX-
Hble acrnekThl, Takue Kak MOHATHOCTL ONUCaHuiA, ynpasneHune 3NeKTpU4eCKuMn U BpeMeHHbIMU OrpaHUYeHUAMMU, Bepudu-
KauuA, agekBaTHOCTE KPUTEPUEB MOKPLITUA U AOKYMEHTaUUA.

8.2.2 B cnyyae ecnu TpeboBaHue 8.2.1 He BbINOMHAETCSH, HEOOX0AUMO NPeaoCTaBUTL BCIO JOKYMEHTa-
uuto, NPOBECTM aHanu3 unu sepudukauuio, Tpebyemble HaCTOALLUM CTaHAaPTOM.

8.2.3 Heobxoanmo, uto6bl NPMMEHAEMbIN A3bIK:

a) cnegosan CTPoOrum (UNu YeTKo onpeAeneHHbIM) CEMaHTUYECKUM U CUHTaKCUYECKUM NpaBunamM;

b) oGnagan NOMHO U YETKO onpeaeneHHbIM U AOKYMEHTaNbHO 3a(PMKCMPOBAHHBIM CUHTAKCUCOM;

C) COOTBETCTBOBAN MpPU3HaAHHOMY cTaHaapty (Hanpumep, IEEE 1076 ana VHDL wnu IEEE 1364 anq
Verilog).

8.2.4 B Hagnexawux cny4asx ucrnonb3oBaHne A3blka OrpaHM4YMBaloT «6e3onacHbIMy NOAMHOXECTBOM,
HanpUMep OorpaHNYMBAalOT MHCTPYMEHTapUeM, HeobGxoaAMMbIM ANA peanusauuu Tpedyembix PyHKUMIA U CUHTE-
3UpyeMbIM C MOMOLLLIO CTaHAAPTU3MPOBAHHLIX GubnmoTek (Hanpumep, usberaioT UCNONbL30BaHUSA HAYaNbHbIX
3HaYEHNN, ABHbIX 3a4EPXKEK UITN AENEeHus).

8.2.5 Heobxoanmo, 4toObl NCNOMb3yeMblii CUMYNSITOP BbiaBan pe3ynbTarbl, CTPOro Cornacyiowmecs ¢
OOKYMEHTAarbHO 3aPUKCMPOBAHHOW CEMAaHTUKON A3bIKA.

CuMynsTOp AOMKEH COOTBETCTBOBATL NPU3HAHHOMY cTaHaapty (Hanpumep, |IEEE 1076 ana VHDL unu
IEEE 1364 ans Verilog).

8.2.6 3a ucknioyeHnem csiyyaes, NpUBEAEHHLIX B 8.2.7, ANA aHanusa, MoAenMpPOBaHUA, CUHTE3a, pas-
MELLEHNUA 1 TPACCUPOBKM HEOOXOAUMO UCMONMbL30BATh TONLKO TE€ MHCTPYMEHTbI, KOTOPbIE COOTBETCTBYIOT Tpe-
6oBaHusM pasgena 15. Morpebutenam donyckaemcsi HE NPOBOAUTL MOBTOPHO UCMbLITAHUS MHCTPYMEHTOB,
€CINU AaHHble UCMbITaHUA Y>ke OblNM NPOBEeAEHbI U JOKYMEHTanNbHO 3adhMKCUPOBaHblI NOCTABLUUKOM.

8.2.7 B cnyyae ecnv NpUMEHSIIOT MHCTPYMEHT, HE COOTBETCTBYIOLMI B NONHOM 00beme TpeGoBaHMUAM
pasgena 15, T0O JOCTOBEPHOCTb PE3ynbTaToB, NMOMYYEHHbIX AAHHLIM UHCTPYMEHTOM, HEOOX0AMMO noaTBep-
AUTb C MOMOLLLIO JOMNOMHUTENBHON BepruduUKaLMM pesynsratoB (Hanpumep, nepeyeHb CBA3EN, NonyYyaeMblii
MHCTPYMEHTOM CUHTEe3a). PopManbHble UHCTPYMEHTbI KOHTPONA 3KBUBANEHTHOCTU ABMAIOTCA BaXKHbLIM cpea-
CTBOM NOSy4eHns 6€30LMOOYHON KOHCTPYKLIUK.

8.3 NpoekTupoBaHue

8.3.1 O6wue nonoxeHus

Hauunas co cneumdukauum tpedoBanuin k HPD, npu npoekTUpoBaHUM U3HAYANBHO CTPEMSATCA onpe-
AenuTb MaBHble HanpasneHus BbIOOPA, TakMe Kak pasnoXxeHue Ha MoAynu (3aBucsLume OT TUNa NpUoxe-
HUA UK NpeaBapuTEnbHO paspabOoTaHHbIE), SKCNyaTaums 3alMTHOTO NMPOEKTa, a Takke uaeHTUuduKaums
Heo6X0AUMbIX MUKPOJNEKTPOHHbBIX TEXHOMOTMIA (BKMIOYAs ux kKoHUrypupyemele 6noku) u PDB. 3atem cTpost
onucaHue RTL ¢ nomolubio HDL. [ing co3aaHus sicHoW M Bepudpuumupyemon KOHCTPYKLMKN YyCTaHOBAEHDbI Chne-
aywouwme TpebGosaHus.

8.3.1.1 Ha srane npoekTupoBaHuss HEOOXOAMMO MOMNYYUTh:

a) dpopmanusosaHHoe onucanue HPD, Hanpumep RTL;

b) conyTCTBYIOLLYIO JOKYMEHTALMIO.
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8.3.1.2 Heo6xoaumo pa3paborarb NMHUM CBA3M B COOTBETCTBUM C TPEOOBaHUSIMU NO Nepeaaye AaHHbIX,
ycTaHoBneHHbIMM B MOK 61513 (noanyHkT 5.4.2.4).

8.3.1.3 KoHCcTpyKuus aormkHa NO3BONATbL NPOBEAEHUE NPOCTON BepudpukaLmm.

8.3.1.4 HecobnioaeHue npaBun NpoeKTMpPOBaHUs HE0BxoaMMo 060CHOBATD.

8.3.2 3awmTHOE NpOoEeKTUpOBaHue

8.3.2.1 B cnyyae ecnu BbibpaHHbI KOHurypupyemsiii 6rok unu PDB (cMm. pasagen 7) sasnserca a4poM
npoueccopa, TO OH AOMKEH COOTBETCTBOBAThL TpeboBaHussMm MIK 60880 k CaMOKOHTPOMIO.

8.3.2.2 B KOHCTPYKUMM HEODXOAMMO y4uTbiBaTb Mepbl, U30paHHbIe B cneuudukauum TpeboBaHuii Ans
oOHapy>XeHUsA HEeUCNpPaBHOCTEN U BbIPabOTKM COOTBETCTBYIOLLIEN uHdopmauum B HPD.

8.3.2.3 Heobxoaumo, 4Tobbl npu 06HapyxeHuu oTka3a nosegeHue HPD cooTBETCTBOBANO yCTaHOBMNEH-
HbIM TpeboBaHMAM.

8.3.3 CTpyKTypa

8.3.3.1 Hucxoasawmin nogxoa K NpOEKTUPOBAHUIO NPEANOYTUTENEH BOCXOAALLEMY NOAXOAY.

MpumMevyaHne — SnemMeHTbl GUBNMOTEKN NpeACTaBNAlT cO60i KOHEYHbIE Lienu NpoekTupoBaHus. Takum 06-
pa3oM, ucronb3oBaHWe BubnuoTtek, yaosneTsopsoLmMx TpeboBaHWAM pasgenos 7 n 15, coOTBETCTBYET HUCXOASLLEMY
NOAXOAY U PEKOMEHAYETCS K NPUMEHEHNIO.

8.3.3.2 CTpyKTYypa KOHCTPYKLMK OCHOBAHA Ha pasnoxeHun Ha moaynu. COOTBETCTBYIOLME MOAYNU MO-
ryT coaepxarbcsa B Gubnumoreke.

8.3.3.3 YHuuumpoBaHHbIe MOAYNU COAEpPXaTCs B Gubnuorekax.

8.3.3.4 CTpyKTYypa KOHCTPYKUMM A0OmKHA ObiTb NPOCTA U NOHATHA KaK B LIETNIOM, TaK U B AeTansx.

8.3.3.5 KoHuenTyanbHy0 MOAENb apXUTEKTYPbl FEHEPUPYIOT B Ha4Yane npoekTa.

8.3.4 fl3bIK M NnpaBUna KoAMpoBaHUA

8.3.4.1 Ons Toro utobbl 06ecneunTb YCTOMUYUBYIO U HAAEXKHYIO KOHCTPYKLIMIO, UCNONb3YIOT OTpaboTaH-
HYI0O METOZAOMOIMIO NPOEKTUPOBAHMSA U OOLLYIO HAaANEXaLLYIO NPAKTUKY.

8.3.4.2 Ans Toro 4to6bl caenartb KOHCTPYKLUMIO 6onee NOHATHON U YMEHbLUMTL NOTEHLMAN ANSA pasnuuui
MeXay MoAENUPyeMbIM U CUHTE3UPYEMbIM NOBEAEHNEM:

a) HeoGxoaMMo no TpebGoBaHMIO NyaHa obecneyeHns KayecTBa yCTaHOBUTL pPaa CTPOrUX Npasuil Npoek-
TUPOBaHWSA, OTPAKAIOLLUX HOBEMLLME 3HAHUA C TOMKU 3PEHUSA KOHCTPYKLIMOHHON 6E30NaCHOCTU U HAAEXKHOCTH;

b) cooTBeTCTBME yKa3aHHbLIM NpaBUnam NPOEKTUPOBaHUS HEOOXOAUMO BHEAPATb afleKBaTHbIMU Cpea-
cTBamm (HanNpuMep, sKCnepTn3a, OCHaLLEHUe U T. 4.).

8.3.4.3 MpuBeaEHHbIN B HACTOSLLEM MYHKTE NEpeYeHb PEKOMEHAYEMbIX MOSIOXKEHUA U METOAUK NPOEK-
TUPOBaHWSA He ABMNAETCS BCEOOBLEMIIOLUM U MOXET ObITb aKTyanuampoBaH C U3MEHEHUEM TexHonorui. Tem
He MeHee noboe HecobnoaeHne NPUBEAEHHBIX HUXE NpaBuI HeobxoauMo 0BO0CHOBLIBATL U YYUTLIBATL NPU
aHanuse otkasa:

a) npu npoekTtupoBaHmn HPD ucnonb3ylotT TONbKO CUHTE3UpyeMble (byHKUMM A3bika. Cpeaa ucnbiTaHus
1 moaenupoBaHus (CM. 9.5) MOXXET UCNONb30BaTb BCE A3bIKOBbIE DYHKUMK. JTIOObIE KOHUTYpupyemble 6roku
(cM. 3.9), KOTOpbIE YXXe CUHTE3MPOBaHbl U pa3BeAeHbl B NPeABapUTENbHO pa3paboTaHHOW MHTErpanbHON Cxe-
M€, MOXXKHO MHCTaHLMPOBATb KaK €CTb, €CNM OHU COOTBETCTBYIOT TpeboBaHuaM pasaena 7;

b) B COOTBETCTBYIOLLMX CIly4asiX UCMOSNb3YIOT CNeLUanu3npoBaHHbIE PECYPCbl UINN KOHCTPYKTUBHLIE OCO-
6eHHOCTU (Hanpumep, npeaonpeaeneHHbie pacnpegeneHms M cxembl (POPMUPOBAHUA TAaKTOBbLIX CUrHANOB,
LUMHbI ANEKTPONUTaHUA, AepeBbsl cOpoca U T. A.);

C) npasuna KoaupoBaHUA OXBaTbIBaAlOT BCE aCNeKTbl, B YaCTHOCTU HAMMEeHOBaHUe Mo,qyneﬁ U CUrHanos,
Mcnonb3oBaHue (PyHKLUIA CTPYKTYPUPOBAHUS (TAKMX, KaK NAKETbI, (PYyHKLUK, NpoLieaypbl, NPOeKTHbIe Bubnuo-
TEKM, KOHKpeTusaumsa o6beKTa), OpraHn3aLus BbIMMCNIEHUI MO KPUTUYECKUM MYTSM, OpPraHm3aumsi npoLeccoB,
pPeKOMeHAYEMbI€ KOHCTPYKLMU, 3anpeLleHHble KOHCTPYKLIUK;

d) B onucaHum npoekTa cneayet 3anpeTuTtb PyHKLUMKU, UCTONb3yioLme nobouHble adpdekTbl. (OBOCHO-
BaHuWe: AaHHAA PYHKLMS MOXET BO3BPAaLLATb pa3nuyHbIe 3HAYEHUS!, ECINU €€ Bbi3blBaTb HECKOSLKO pa3 ¢ 0au-
HaKOBbIMU NapaMeTpamMu. YKka3aHHylo (PyHKUUIO TPYAHO UCTILITLIBATb U BEPU(PULMPOBATD, T. K. OHA HApYLUAET
dyHaamMeHTansHOe NOHATME (PYHKLMKU U (pakTUYECKU — AETEPMUHUPOBAHHOE MOBEAEHUE NPOrpamMmbl.)

MpuMevyaHue 1 — YkasaHHble PyHKLMU MOTYT Takxe obnagarb TakuMm NoboYHBIMKU adpdekTaMm, Kak Moandu-
Kauusi o6bekToB U3 UX obnacTu geincTeus,

€) cneayeT 3anpeTuTb KOHCTPYKLIMM, KOTOPLIE MOTYT BbI3BaTb Pa3nuuusl MeXay moaernupyeMbiM U CUH-
Te3upyeMbimM NoBeAeHUEM. B 3aBUCUMOCTH OT UCMONbL3YEMOro A3bika NPUMepPaMu Takux KOHCTPYKLMA MOTYT
CNY>XUTb HENOMHbIE UIM NPOTUBOPEYMBbLIE HA3HAYEHUSA, UCTIONb30BaHUe 6e3pa3nUUYHOr0 CUMBONA B CpaBHe-
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HUSAX, CPAaBHEHUS («OOMbLLUEY UMU «MEHbLUEY) C BKIIOYEHUEM Nepevncnsiembix TUnoB. (OG0CHOBaHUE: moae-
nMpoBaHWe ABNAETCA BaXHbIM METOAOM Bepudukaumun. Ecnu Mmogenmpyemoe U CUHTE3UpyemMoe noeeaeHus
pasnuyaroTcs, TO Lenb Bepudukaumm paspbiBaeTcs);

f) curHansl n nepemeHHbIe cregyet MHMLMAaNM3npoBaTb He Npu UX geknapauuu B onucaHuun RTL, a ¢
MOMOLLbIO HEKOETO ABHOTO MEXaHM3ma, Takoro kak copoc. (O6ocHoBaHue: numumanmaaumsa B HDL moxer npu-
BECTU K Pa3NUumnam Mexay MOAenMpyeMbIM U CUHTE3UPYEMbIM NOBEAEHUEM);

g) cneayeT 3anpeTuTb MCNOMb30BaHNE ABHbIX 3a4EPXKEK B MPOEKTHOM OMMCAHUK, NOCKOMbKY Takue 3a-
AEePKKU NPUBOAAT K PasnuinsaM Mexay MOAENUPYEMbIM U CUHTE3MPYEMbIM NMOBEAEHUEM,;

MpumedaHune 2— [laHHoe NpaBuUio He 3anpeLlaeT CyLeCTBOBaHWE 3afepXeK Ha YPOBHE CUCTEMbI UNU B Tpe-
BoBanusAx kK HPD. OTo o3HavaeT, YTo Takue 3aAepXKn HeMnb3s peanvaosaTb koMaHAon «delay» («3agepxkar) unu «after»
(«nocne») B HDL, Ho MOXHO, Hanp1MMep, ¢ MOMOLLIbIO CHETHUKOB U CLBUMOBLIX PErucTpoB.

h) B NpOEKTHOM OMMCaHUW CriegyeT 3anpeTuTb Co3daHue 3afepXek NocpeacTBOM KOMOMHALMOHHBIX
CXEM COBMaAEHUI UMY NOCPEACTBOM 3aBUCUMOCTM OT 3a€PXKeK pacnpocTpaHeHus no npoesogam. Ecnu takoe
NPOEKTUPOBAHNE HEN3OEXKHO, TO HEOBX0AMMO BbINOMHNUTL STA, UT06bI ONpaBAaTh MCMOMNL30BAHME TAKOWH KOH-
cTpyKuumn. (OBoCHOBaHME: yKa3aHHbIE 3aAEPKKM HE YCTOMYMBEI NO MapaMeTpam, TakuMm Kak TemnepaTypa, Ha-
NPSHKEHUE, UNKU OT OAHOW YacTW A0 APYroW, UK OT OAHOWM 30HbI KPUCTaNMa UHTErpasibHOM CXembl A0 APYron);

i) Tunbl curnanos uutepdperica HPD cneayet onpeaenuTs ACHLIM U OAHO3HAYHbIM 06pa3om, NpeanoYvTH-
TENbHO CTaHAAPTU3NPOBAHHBLIM, HE3aBUCUMO OT UHCTPYMEHTOB UMM MUKPOINEKTPOHHbIX TEXHOMOTWIA;

j) onpeaenenus yposHss HDL He OmKHBLI 4ONYCKaTb pasnuYHble MHTepnpeTauum Bo usbexaHue sapua-
UM NpU KOMNUNALMKA B Pa3nnYHbIX yCnosusax. Hanpumep, BxoaHble/BbiIXoaHble curHansl HPD iBHO Ha3Hava-
IOT HA U3BECTHbIE KOHTAKTHbIE BbIBOAbI CXEMbI.

MpumedaHune 3 — TpeBoBaHWs HAcTosILEro nNogpasgena He NpUMeHUMEl K NPOeKTUPOBaHUIO arieMeHToB 6U-
BrIMOTEKM, KOTOpbIE CTPOST ANIS peanusaLyi B pasfindHbIX MeCTOMNOMNOKEHUSX BYAYLLIMX KOHCTPYKLMIA C pasrinyHbiMu pac-
npegeneHnsiM1 BBOAa/BLIBOAA.

MpumedaHune 4 — na paspaboTku koga HDL, KOTOpLI MOXHO NepeAaBaTb MEXAY PasfMYHbIMU TEXHOMNOMUS-
MU, HEOOXOAMMO OMNpPEAENUTL Ha3Ha4YeHME KOHTaKTHbIX BLIBOAOB B haiine orpaHuyeHuit, a He B koge HDL. Momoyb B aTom
MOTYT A3bIKOBblE PYHKLMM, Takue kak WwabnoHsl B VHDL-2008.

8.3.5 CUHXPOHHAA U aCUHXPOHHAA KOHCTPYKLUA

CUHXPOHHOCTb KOHCTPYKLMM COCTOUT B NPUHYAUTENLHOM BbIMONHEHUU USMEHEHUSI COCTOAHUA BHYTPEH-
HUX PErMCTPOB U BbIXOAHbIX CUTHAINOB OAHOBPEMEHHO TOMbLKO B 3a1aBaeMble reHepaTopoM CUHXPOUMNYNLCOB
MOMEHTbI BPEMEHU, YTO BNaronpusTCTBYeT CO3/1aHUI0 MOAYINLHOW U MOHSATHOW KOHCTPYKUUU, MUHUMU3NPYET
noTeHuuan Ans HEKOPPEKTHOIO noBeAeHus1 u3-3a cboeB u CcnocobCTByeT Hauny4yweMy UCNOMb30BaHUIO UH-
CTPYMEHTOB CUHTE3a U BepudmkaLmn.

8.3.5.1 ins TOro 4ytobbl yNpOCTUTL YCTONYMBLIE, PODACTHBLIE U SICHO CTPYKTYPUPOBAHHBLIE KOHCTPYKLUMK,
HeobxoauMMO:

a) UCNonb30BaTh CTPOr0 CUHXPOHHYIO apXUTEKTYPY;

b) o6ocHOBaTL hakTbl HECOONIOAEHUS.

8.3.5.2 HeobxoamMmo, utoObl CNPOEKTUPOBAHHAA KOHCTPYKLMS rapaHTMpoBana CMHXPOHU3aLMIO CUrHa-
0B B aCUHXPOHHbIX UHTEpPencax.

8.3.5.3 Npu ncnonb3oBaHMM ACUMHXPOHHON APXMTEKTYPbI NMPU NPOBEAEHUU AOKYMEHTANbLHO 3adPUKCUPO-
BaHHOIO aHanm3a BCEX MEXCOeAUHEHUH HEOOXOAUMO YA 0CTOBEPUTLCS B COOTBETCTBMU BbIXOAHbLIX CUTHANMOB
cneundukauyum TpeboBaHuit (CM. pasgen 6) n OTCyTCTBUM HEONaronpuATHbIX CO0EB UMM METacTabuNbHOCTU.

8.3.5.4 NoeeaeHne HPD He AOMKHO ObITb NOABEPXKEHO U3BMEHEHUAM M3-3a (PaKTUUYECKUX 3HAYEHUIN BHY-
TPEeHHUX BPEMEHHbIX 3a4epXeK pacnpoCTPaHEHUA CUrHana no npoBoAaM U Yepes LUMIo3bI.

8.3.6 YnpaBsneHue peXXuMoM 3EKTPONUTAHUA

8.3.6.1 Heobxoaumo, 4tobbl BHYTPEHHUE INEKTPUYECKME U BPEMEHHbIE XapaKTEPUCTUKM 3aroTOBKU UH-
TerpanbHON CXEMbl BO BPEMS BKITIOYEHUS SMEKTPONUTAHUSA/3anycka, BbIKMIOYEHUS SfEeKTPONUTaHUA U BHe3ar-
HOW NOTEPU ANEKTPONUTaHUS ObINKU U3BECTHBI U YUTEHbI B X0A€ NPOEKTUPOBAHUSA.

8.3.6.2 Nucdhopmaumio 0 noBeAEHUU KAXAO0r0 KOHTAKTHOIO LUTLIPSA (HanpuMep, BXOAHOTO UMW BbIXOAHOIO
TUNa, UMNEAAHC) NPU BKIIOYEHUU ANEKTPONUTAHUSA/3aMyCKe, BLIKIMIOYEHUU ANEKTPONUTAHUSA U BHE3AMHOW no-
Tepe aneKTponMTaHus HeOOXO0AUMO JOKYMEHTanbHO 3a(hmKkCUpoBarh.

8.3.6.3 Ucnonb3oBanne HPD Ha ocHOBe nporpaMMupyemMon TEXHOMOrMM HE AOSDKHO NoyiararbCsl Ha
JOmnyLeHne TOro, YTO OHM BeAyT cebs1 B COOTBETCTBMU CO CBOMM 3anporpamMMuMpOBaHHbLIM PEXMMOM (OTHO-
CUTENbHO, Hanpumep, (PYHKUMIA, HANPaBNEHMA U UMNEAAHCA KAXAO0r0 KOHTAKTHOMO LUThIPS) NPU BKMIOYEHUK
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3MEKTPONUTAHUA/3anyCKe, BbIKMIOYEHUN SNEKTPONUTAHUS U BHE3ANHOW NOTEPE ANEKTPONUTAHUS, AaXe B Chy-
Yyae 04HOPAa30BbLIX 3aNPOrpaMMMPOBaHHBIX YCTPONCTB.

8.3.6.4 CoeanHeHNEe BXOAHbIX KOHTAKTHbIX LUTbIPE C UCTOYHUKOM HanpPsXXeHUs UM ¢ 3eMnen Bbinos-
HSIIOT COrMacHO MOJyYEHHbIM OT MOCTABLUMKA YKAa3aHUAM NO NPUMEHEHUIO, YTOObI n3bexaTb NOTEHLUManbHbIX
TOKOBbIX MUKOB MPU BKITIOYEHUW INEKTPONMUTAHMSA/3anycke, BbIKITIOYEHUM SMEKTPONUTaHWA W BHE3anHOW no-
Tepe aneKTponUTaHuS.

8.3.6.5 B cnyyae ecnu pacnpeaeneHue arnekTponuTaHusa He YCTaHOBMEHO MOCTaBLUMKOM INEeMEHTOB,
HeoBxoaMmo ero 0cobo NpegyCMOTPETb NPU NPOEKTUPOBAHUK, YTOOLI n3bexaTh HEAETEPMUHUPOBAHHBIX OT-
Ka30B U3-3a Taknx Npobnem, Kak U3MEHEHUS HAaNPSDKEHUS B NEPEXOAHOM pexume, 00yCnoBMNEeHHbIE TOKOBLIMU
nMKkamu Ha PpoHTax CUHXPOUMNYNbCa.

8.3.7 Nunumanusauums

8.3.7.1 Heobxoamnmo, 4Tobbl y KOHCTPYKLIMU UMENCHA BXOAHOW CUTHAM, NPUBOASLLUIA BCE BLIXOAHLIE CUT-
Hanbl, PerncTpbl U KOHEYHbIE aBTOMaTbl B U3BECTHOE M AOKYMEHTAanNbHO 3aPMKCUPOBAHHOE COCTOSIHUE.

8.3.7.2 Heo6xoammo, 4Tobbl cUrHan nHuymuanu3aumm, KOTopbli He BCeraa uMeeT YncTto uudposyio Npu-
poay, cooTBeTCTBOBasN TpebOBaHUSIM 3aroTOBKM MHTErpanbHON CXeMbl, TAKUM Kak BpeMsi HapacTaHus, BpeMs
cnaga umnynbca unm MOHOTOHHOCTb.

8.3.7.3 Heobxoanmo, 4tobbl NOATBEPXKAEHME AAHHOIO CUrHaNa 0Ka3sbiBano HAaMEYEeHHOE BNusiHne, axe
KOraa HUKaKMX JEeNCTBUIN CUHXPOHN3ALUN HE NMPOUCXOAMUT.

8.3.7.4 OTMeHy NOATBEPXKAEHUS STOrO CUrHana HeoOXoaMMO BbIMONMHATL TAaKUM 0Bpa3oM, 4yToObl Noa-
JepXXnBaTb BCE BbIXOAHbLIE CUTHAMbI, PEFUCTPbI U KOHEYHbIE aBTOMAaThbl B UX Ha4arbHOM U3BECTHOM COCTOAHUK
[0 Hayana CMHXpOoHU3aLUuu.

8.3.8 HedpyHKUMOHaANBbHbIE KOHdUrypauum

8.3.8.1 Heo6x0aMmMo npoaHanM3nMpoBaTh U CKOH(PMIypMpoBaThb cneLmarnbHble KOHTaKTHbIE LUThIPU U pe-
rMCTpbl, 3actaBnaowme HPD nepeknoyatbca Ha cneyuanbHble KOHurypauum (Takue, Kak ucnoiTaHue, aua-
rHOCTUMKa, OTnajka unu nporpaMMMpoBaHMe) u KOTopble He onpeaeneHsl cneuudukauuen Tpedosanun HPD,
4YTOObI UCKNIOUNTL NMOBOE HEGNaronpusATHOE BO3AENCTBUE HA €r0 (DYHKLUW.

8.3.8.2 MpOEeKTMPOBLUMKM AOMKHbI ObITb 03HAKOMIEHbI C JOKYMEHTaLUEN NOCTaBLUMKA UHTErparnbHbIX
cxeM, 4ToObl 3HaTb XapaKTepPUCTUKM, 334aBaEMble UHCTPYMEHTAMU HEUCNONb3YEMbIM KOHTAKTHBLIM LLUTLIPSIM
(BXOAHbIE, BLIXOAHLIE, BLICOKOTO MMMNeaaHca u T. a.).

8.3.8.3 Heobxoaumo AOKyMeHTanbHo 3apukcupoBaTtb yNnpaBneHue KOHTAKTHbIMK LUTLIPAMU U perucTpa-
MU KOHpurypauum HPD.

8.3.9 KoHTponenpuroaHocTb

8.3.9.1 Heobxoaumo, 4tobbl kKaxaasn dhyHkuus, peanusosaHHaa B HPD, Gbina kOHTponenpurogHoli (06-
Hapy>xeHWe OTKa30B) C MOMOLLbIO TakWX CPEACTB, Kak camMonpoBepka, nepuognyeckue UCNbITAHMA UnNu noa-
JaloLMiica U3MEPEHMIO BKMaJ B BbICOKOYPOBHEBYIO (PYHKLMIO, KOTOpPAs cama nepeaaeTca Ha camonpoBepku
UNKU NEPUOANYECKUE UCTBITAHUS.

8.3.9.2 Mpu ucnons3oBaHuM yCTPOMCTB CAMONPOBEPKM HEOOXOAMMO NPOBEPUTH UX CMOCOBHOCTL Bbi-
NOSMHATbL CBOIO (PYHKUMIO.

8.3.9.3 Heobxoaumo onpegenutb hakTMHeCcKoe NOKpbITue 0BHapYXeHUA oTka3os (CM. 6.4.9) u nepuo-
AUYECKMX UcnbiTaHuin u obecneuntb ero CooTBETCTBME cneuudukaummn Tpedosanuin HPD.

8.3.9.4 Heo6x0aUMMO MUHMMM3MPOBATL NOCNEACTBUA OTKA30B, HaNpUMep, NyTeM OBHapPYXEHWUSA Takux
COCTOSIHUI, KOTOPbIE 0ObIYHO HEJOCTWKUMBI, U OCYLLECTBANEHUA B TAKUX CRy4Yanx npeaonpeaeneHHoro aew-
CTBUA.

8.3.10 NpoekTHasa AOKyMeHTaUuUA

8.3.10.1 OkoHYaHMe aTana NPoeKTUpoBaHUs He06x0aMMO 0603HaYUTL NOATOTOBKON COOTBETCTBYHOLLEN
AOKyMeHTauuu.

8.3.10.2 B nokymeHTauum HeobxoamMmo onucatb U 000CHOBaTb aAeKBATHOCTb NPOEKTHLIX PELLUEHUI NpU
BbINONHEHUU cneundumkauum Tpedosanuin HPD.

8.3.10.3 MpoekTHasA AOKYMEHTaUus A0MmkHA ObiTb BCECTOPOHHEN, UTOObLI peanusauua morna uatu 6e3
AanbHenWwnx pasbaCHEHWIA.

8.3.10.4 B pokymMeHTaumMm Heo6x0AMMO ONUCaTb NPOEKTHLIE PELUEHUS, TaKUe KakK:

a) opraHu3aums B MOAYnsx, a Takke Ux UHTepdencl h B3aMMOCBA3H;

b) noToku ynpaBneHna u TpakTbl nepeaayun 4aHHbIX;

C) MPOTOKONbI U anropuTMbl;

d) Tunel, hopmartel U noruyeckme 0603HAYEHNA CUrHANOB.;
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€) HymepaLms LUMH, KapTa pacnpeaeneHus naMsTy;

f) onpeaeneHns KOHeYHbIX aBTOMATOB, KOAUPOBAHUE U MHULMANU3ALIUMK;

g) MHALManu3unpyloLee 3Ha4eHne BCeX PErMcTpos;

h) cxema ucnbiTaHUSA.

8.3.10.5 B npoekTHOI AOKYMeHTaumMM HeobxoauMo onpeaenuTb BapuaHt, hakTM4eCckn UCNonb3yemblin
ANA KaXa0ro aksemnaapa Kaxaoro anemeHta ombnuoreku, yrobbl u3bexarb HEOAHO3HAYHOCTEN B TOM Cry-
yae, ecrnu CyLUECTBYIOT BAPWAHTLI C Pa3nuUYHbIMU ObICTPOAENCTBUAMU UNKN ANEKTPUHECKUMU XapaKTepUCTu-
Kamu.

8.3.10.6 B npoekTHyI0 AOKYMEHTALMIO CrieayeT BKIIOYUTL BCE napameTpbl, HeoGxoaumble Ans OaHO-
3HaYHOro KOHPMrypupoBaHUS U UCTIONbL30BaHUS BCEX KOH(Urypupyembix 6rmokos n PDB.

8.3.10.7 B npoekTHyI0 AOKYMEHTaLMI0 HeOOX0AUMO BKIIOUYUThL PACYETHbIE NApaMeTPbl CUHXPOHU3ALMK
U 3MEeKTPUYECKNE XapakTEPUCTUKN.

8.4 Peanusauuna

8.4.1 O6LMe nonoxeHus

HaunHnas ¢ onucanus RTL peanusaums CUHTE3UpPYET ONMCaHWE Ha YPOBHE NOTMYECKUX CUrHanoB (nepe-
YyeHb cBasei) HPD. 3aTeM BbIMOMHAIOT pa3MeLleHne U TPacCUpOBKY, nonyyas usuyeckoe onucaime, Heob-
xoaumoe ans usrotoeneHust HPD, Takoe kak nporpammupytoLmnii painn unm «GuToBbIi NOTOKY.

8.4.2 MpoAaykTbl

8.4.2.1 MNpu peanusauyum HeoBX0AUMO CUCTEMATM3NPOBATb BCIO MH(OPMaLUIO, He06X0AUMYIO ANA U3-
rotoBneHus HPD v npoBepku TOro, YTo Kaxaasi U3roToBreHHas YacTb COOTBETCTBYET NPOEKTY.

8.4.2.2 MNpwu peanu3aumm HeoBX0AUMO NOATOTOBUTb MHPOPMALIMIO O CUHXPOHU3AUMKU B AONOSTHEHME K
onucaHuio RTL («o6paTHOe aHHOTUPOBaHUE»), YTOObLI TOHHO CMOAENMPOBAaTL BPEMEHHAE NOBeAEHUE C yde-
TOM BCEX 3aJep>KeK, CBA3aHHbIX CO CXEMaMU COBMNaAEHWUI U NPOBOAAMM.

8.4.2.3 HeoBxoaumo, 4to6bl onucaHme ¢ 06paTHbIM aHHOTUPOBaHWEM ObINIO NPUFOAHBLIM ANA UCNbITA-
TeNnbHOro cTeHaa (cM. 9.5) u, npu HeobxoaMMOCTK, ANt BbICOKOYPOBHEBLIX MHCTPYMEHTOB, TAKUX KaK MOAENK-
poBaHWe Ha YPOBHE nnar.

8.4.3 daitnbl napaMeTpoB U OrpaHUYeHun

MpoeKkTMPOBLUMK HanpaBnseT onepauuu CUHTE3a, pasMeLLUEHUss U TPacCUMpPOBKU C NOMOLLbLIO napame-
TPOB U AUPEKTUB, KOTOPLIE KOHKPETU3NPYIOT OTPaHNYEHUA, Takue kak Heobxogumas patoyasa yacrora, cooT-
HOLLEHMS CUHXPOHU3ALMN MEXAY CUrHanamm unu KOS MULUEHT pa3BeTBreHUs No Bbixoay. [Ans BbINONHEHUs
3TUX OrPaHUYEHUN (NONyYaeMbIX MHCTPYMEHTaMU B «parinax orpaHu4eHuii») UHCTPYMEHTbI MOTYyT Moaudu-
LUMpoBaTh pasMeLLeHNe, YToBbl OTAATL NPEANnoYTEHNe LaHHOMY TPaKTy pacnpOCTPAHEHMS CUrHana 3a cyet
apyrux, oyénuposatb OgHY NMOTMYECKYIO CXEMY ANSi CHUXEHUA Harpy3ku Ha KaXabin 3K3emMnaap u Takum 00-
pasoM yBENMYUTb UX BbICTPOAENCTBUE U T. 4.

MorpelHOCTM UM yNyLweHust B napameTpax u annax orpaHM4eHunii MoryT NpMBECTU K TPYAHO Auar-
HOCTUPYEMbIM HEAETEPMUHUPOBAHHLIM OTKa3aM, KOTOPbLIE YaCcTO HeNb3s 0OHAPYXUTb BO BPEMA MOAENMUPO-
BaHWUA U KOTOPbIE YYBCTBUTENbHBI K HOPMarbHbIM Bapuauusm TEXHONOMMYECKOro NpoLecca B MMKPOINEKTPo-
HUKeE.

8.4.3.1 HeoGxoaumo, 4Tobbl hainbl napamMeTpoB U OrpaHNYeHUn ObiNKU NOCTPOEHbI COrNAcHO MOJAKOH-
TPONbHOMY NPOLIECCY.

8.4.3.2 Heo6xoanmo, utobbl NONHOTY M NPaBUNBLHOCTL (pannoB NapaMeTpoB U OrpaHUYeHuin NnpoBepuna
rpynna sepudukauum (CM. pasgen 9).

8.4.3.3 daiinbl napaMeTpoB U OrpaHNMYEHUIi HE0OX0ANMMO AOKYMEHTAIbLHO 3adpuKkeupoBaTb U NOMECTUTL
noa ynpasneHue KoHurypaumen.

8.4.4 MocT-TpacCUPOBOYHLIN aHaNu3

8.4.4.1 Mpu npoBegeHUM NOCT-TPACCUMPOBOYHOIO aHanu3a HeobxoAMMO NOATBEPAUTbL COOTBETCTBUE
NpoeKkTa U peanusauumu TEXHONOrMYECKMM HOPMaM, YCTAHOBMEHHLIM NOCTaBLLUMKOM WHCTPYMEHTOB MPOEKTM-
poBaHuUSA, U UCNONb3YEMON MUKPOINEKTPOHHOMN TEXHOMOT UK.

8.4.4.2 Heo6xoaumo, yToObl NOCT-TPACCMPOBOYHLIA aHANU3 UKW MOAENUPOBaHKUE (C Y4ETOM UHGOPMa-
UMM O NOCT-TPACCUPOBOYHOW CUHXPOHM3ALMKU UNK 0OPaTHOrO aHHOTMPOBAHUS) NOATBEPAUAN NOLIATOBYIO K-
BMBANEHTHOCTb NOCT-TPACCUPOBOYHOTO ONUCaHus onucaHnio RTL Ans cambix ObICTPLIX U CaMbIX MEANEHHbIX
Cny4aes, BKIOYMAA MHULMANU3aLUuIo, HanpuMep, C NOMOLLbIO ABYX CreAyIoLLmMX 3Tanos:

a) noATBEPXKAEHUE TOTO, UTO ONMCAHME MOCNE CUHTE3a NOLIArOBO 9KBMBANEHTHO onucanuio RTL;

b) noaTBepXaeHMe TOro, YTO ONUCAHKUE MOCNE TPACCUPOBKN COOTBETCTBYET OrPaHUYEHUAM CUHXPOHU-
3auumu.
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8.4.4.3 MNpu mogenupoBaHUn NOCne TPacCMPOBKM AOMYCKAETCA UCMONb30BaThk NOAMHOXECTBO ClydaeB
CTEHAOBbIX UCMLITAHUIA, MPUMEHSIEMbIX B MoagenupoBaHun RTL (cM. 9.5). Heob6xognmo 060CHOBATL, YTO AaH-
HO€e NOAMHOXECTBO NOATBEPXKAAET 9KBUBANEHTHOCTb. ANbTEPHATUBHBIA UM AONONHUTENbHbIA METOA K MOAE-
NUPOBAHUIO MOCME TPACCUMPOBKN AOMKEH UCMONb30BaTh MHCTPYMEHT, KOTOPbIW npoepuT, 4To RTL u hmsanye-
CKWii YPOBEHb OMUCAHUA MaTeMaTU4eCKU SKBUBANEHTHbI. ECNM NPUHAT AaHHbIN noaxod, HeobxoauMo nepesg
€ro NpMMeHeHNEM OLIEHWUTb Ka4eCTBO M MPUroAHOCTL UCMONb3YEMOTO ANSA BbINONMHEHUSA YKa3aHHON NPOBEPKU
MHCTPYMEHTA (CM. pasgen 15).

8.4.4.4 HeobxoanMMo NpoaHanu3npoBaTb CUHXPOHU3ALUMIO NOCHE TPACCUPOBKM.

8.4.4.5 OxBar Kaxgon (pyHKUMM CAMOKOHTPONEeM HEOBX0AMMO NPOaHanuanpoBaTb OTHOCUTENbLHO Tpe-
BGyemoit uenu (cMm. 6.4.9), yunTbIBas BO3MOXHOE BIIMSHUE MHCTPYMEHTOB Ha (PaKTMUECKYIO TOMONOTUIO.

8.4.4.6 Heo6xoaunmo, 4TOObI AaHHLIA aHanu3 Obin 4OCTAaTOMHO NOAPOBGHbLIM M 3aPUKCMPOBAH AOKYMEH-
TanbHO, YTO MO3BOMUT MPOBECTU AANbHENLLYIO TEXHUYECKYIO OLEHKY NuuamMu, HE 3aHATLIMU B MPOEKTUPOBA-
HUW U peanuaauum.

8.4.4.7 HexkoTopble BUAbI AAHHOTO aHann3a MOXHO BbIMONMHWUTL MPOU3BOSMbHO UM @BTOMATUYECKU C NO-
MOLLIbIO MIHCTPYMEHTOB. B TakoM criydae He TpebyeTcs BbINOMHATL 3aHOBO, OAHAKO:

a) Heo6xoaMMO NOATBEPAUTL, YTO BUALI aHanNU3a, BbINOMHAEMOro MHCTPYMeHTamu, obnaaator ageksar-
HbIM MOKPbLITUEM W MPaBUILHOCTbIO;

b) otueTbl 06 aHanu3e (Bknio4as YCTAHOBKY UM pe3ynbraThbl), MOSy4aeMble C MOMOLLLIO UHCTPYMEHTOB,
Heo6X0ANMO BKMIOYUTL B JOKYMEHTaLMIO.

8.4.4.8 Ecnu npu aHanuse HaxoAAT HECOOTBETCTBUSA, KOTOPbLIE CHUTAIOT MPUEMIMEMbIMU, TO:

a) AaHHY NpUeMnNeMocTb Heobxoanmo 060CHOBATL U AOKYMEHTAaNbHO 3a(UKCUMPOBATh;

b) Bce 3aTrparnBaembie JOKYMEHTbI HEOBXOAUMO COOTBETCTBEHHO MOANULIMPOBATD;

€) Heobxoammo, 4ToObI NnaH obecnevyeHns KavyecTBa rapaHTUpoBan, 4to noboe BnNusHUE Ha Apyrue
CUCTEMbI UK SNEMEHTbI AOKYMEHTaNbHO (PUKCUPYIOT 1 COOTBETCTBEHHO YUUTHIBAIOT NULIA, OTBETCTBEHHbIE 3a
3aTparnBaemble CUCTEMbI U ANEMEHTbI.

8.4.5 N30bITOYHOCTL, BBOAUMAA UMK yOanAeMaa NoCpeaCcTBOM MHCTPYMEHTOB

8.4.5.1 Heobxo4mnmMo npoaHanManpoBaTb PENNUKALMUIO NOrMYECKUX SNEMEHTOB, BbIMOSTHAEMYIO UHCTPY-
MeHTaMu Ana cobniogeHnss COOTBETCTBUA OTPaHUYEHUAM CUHXPOHU3ALMU UIU TEXHOSOTUM.

8.4.5.2 HeobxoauMMOo NOATBEPAUTD, YTO 1IONONHUTENbHBIE COCTOSHUS, BBEIEHHbIE AaHHBIMU pennuKaum-
SIMUW, NPUEMIEMbl OTHOCUTENBHO DYHKLIMOHANbHbLIX TPeOOoBaHUii U HOPM TEXHUKM Be3onacHOCTU. MpusHaHo,
YTO pennuKauusi NOrMYeCKUX SNEMEHTOB BbIMOMHSAETCS MHOTMMU WHCTPYMEHTAMMU CUHTE3a, HO, KaK NpaBuno,
€10 MOXHO aJeKBaTHO YNpaBnATb HEMOCPEACTBEHHO B CAaMOM WHCTpyMeHTe. OaHako TpebyeTca OCTOpOX-
HOCTb, T. K. pennmKkaums riorM4yeckmx aneMeHTOB MOXKET Bbi3BaTb NPOGREMbI B TOM Cnyvae, ecinn Takas xe
dopmanbHas NpoBepKa 3KBUBANEHTHOCTU UCNONb3yeTcs Ans 06ocHoBaHuA RTL u peanu3sayum noruiyeckoro
3nemeHTa.

8.4.5.3 lMockonbKy pennukauusa BBOAUT HOBbIE COCTOSIHMA, UX HEOOX0AMMO nNpoaHanu3upoBaTb U MNo-
KasaTb, YTo Be3onacHoe noBeaeHMe KOHCTPYKLUK HE OyZIET 3aTPOHYTO.

8.4.5.4 C gpyroi CTopoHbl, He06X0AMMO NOATBEPAUTL, YTO BbINONHAEMAA UHCTPYMEHTAMU NOrMyeckasn
ONTMMU3ALMS HE YCTPAHMNA MeXaHU3Mbl OBHaPY)XEHUSt HEUCNPABHOCTEN U AONYCKA, TaKue Kak pe3epBupoBa-
Hue unu obpaboTka cny4aes, B HOPME HEOCTMKUMbIX.

8.4.6 KoHeyHble aBTOMATbI

8.4.6.1 Heo6xoauMo npoaHanu3MpoBaTh PoBaCcTHOCTL OKOHYATENLHON peanu3auum KOHEYHbIX aBTOMa-
TOB.

8.4.6.2 B 4aCTHOCTHU, Y KOHEYHbIX ABTOMATOB HE 1I0MKHO ObiTb TYNMKOBbLIX COCTOAHUMN, KPOME TEX, KOTO-
pble MOTyT ObITb OnpeaeneHbl B cneumdukauum Tpebosanuin k HPD.

n pumMmedaHne — Tynm(oaoe COCTOAHUE — 3TO COCTOAHUE, U3 KOTOPOro KOHEYHbI aBTOMAaT HE MOXET JOCTUr-
HYTb HUKaKOro Apyroro COCTOAHUA.

8.4.6.3 Mpu aHanu3e 0TKa30B HEOOXOAUMO YYUTbIBATb NOTEHUMASbHLIE AONONMHUTENbHBLIE COCTOAHUSA,
BBE[€HHbIE HEKOTOPLIMU METOAAMMN KOAUPOBAHUA (HANpUMEP, «KNPAMOE KOAUPOBAHUEY).

MpumedvaHune — «MNpaMoe KOAMPOBaHNE» UCTIONL3YET O4MH TPUITEP Ha NpeacTaBnseMoe cocTosHne. Kaxgoe
KOHKPETHOE COCTOSHME NPEeACTaBNeHO OAHUM KOHKPETHLIM TPUITEPOM, YCTAHOBMIEHHLIM B COCTOSIHME «UCTUHAY», a Bee
NpoYKe YCTaHOBNEHLI B «NOXb». TakuM 06pasom, AeAcTBATENbHBI TONBKO KOMGUHALMKN POBHO C OAHUM TPUITEPOM, yCTa-
HOBIIEHHBLIM B COCTOSIHME «UCTUHA». B cnydae oTkasza HeCKOSBKO TPUITEPOB MOTYT O4HOBPEMEHHO OKa3aTbCs B COCTOSHUM
«UCTUHA», UTO GyAeT COOTBETCTBOBATL 4ONOMNHUTESILHBIM, HEOTIPEAENEHHBIM COCTOSHUAM.

20



MHCT 118—2016

8.4.7 CtaTuueckuit BpeMeHHOMn aHanus (STA)

8.4.7.1 Heo®x0aMMO BbINOMHUTL U AOKYMEHTaNbHO 3acdukcupoBath STA Ans XyALWMX U Ny4LUMX Cry-
Yyaes AnA pac4yeTta 3anaca, ¢ y4eToM MHpopMaLun 0 CUHXPOHU3aLMKU, NPEAO0CTABNEHHON TEXHONOrMYECKUMU
6ubnmoTekaMm U BCEMU CONYTCTBYIOLLUMU UHCTPYMEHTAMU NPOEKTUPOBAHUSA U peanu3auuiu.

8.4.7.2 Ecnu TpakTbl UcKkNioYeHbl n3 STA (T. K. pacCcMaTpUBalOTCA Kak «BCNOMOraTerbHbIe TPakTbl») Unn
00BbABNEHbI KaK NONMUUUKIMYHbIE TPaKTbl, TO 3TO peLleHne HeobxoanMo 0OO0CHOBATb U JOKYMEHTamNbHO 3a-
c¢hukcmpoBarb.

8.4.7.3 Heobxoaumo, 4to6bl STA NpoAEMOHCTPUPOBANT, UTO YacTOTa KaXKA0ro CUHXPOHU3UPOBAHHOTO
6noka CoOBMECTUMA CO BCEMU HEUCKIIOUYEHHBIMU TpakTaMmu (CM. 8.4.7.2) ¢ 4OCTaTOUHbLIM 3anacom B npegenax
3a4aHHOW M3MEHYUBOCTU MUKPOINEKTPOHHOW TEXHOMOMMU.

8.4.7.4 Heobxoaumo npoaHanu3uMpoBaTtb M AOKYMEHTanbHO 3aPUKCMPOBaTb BNUSHUE pacdasnpoBKu
TaKTOBbIX CUTHANOB Ha KPUTUYECKME CTPYKTYPbI, HANPUMEpP CABUIOBbIE PEMUCTPbI.

n puMedaHune — Pacq)aamposka TaKTOBbIX CUrHaNoB — 3TO OTPE30K BpeMeHU MexXxay NOCTYNNeHNAMU TaKTOBO-
ro CUrHana B pasfin4HblX MECTONONOXEHNAX.

8.4.8 [lokymeHTauMA no peanusayum

OkoHuaHue atana peanusauum Heobxoaumo 0603HaYUTb NMOATOTOBKON COOTBETCTBYIOLLUEN AOKYMEHTA-
LUK, BKITIOYas:

a) onMcaHue Ha ypoBHe nornvyeckmux anemeHTos HPD, roaHOro K NPUMEHEHUIO HA TOM XK€ UCNbITaTeNb-
HOM CTeHAe, KOTOPbIN NPUMEHSAETCS Ha ypoBHe RTL;

b) cneynanbHoe TeXHUYECKOE OnucaHue (Hanpumep, «nporpaMmMupyowmin daiiny), Heobxogumoe aAns
nporpamMmupoBaHua HPD n npoBepku kaxaon vyactu (cm. 13.2);

C) obpaTHble aHHOTaLUUK, KOTOPbIE YUUTLIBAIOT BCE 3aE€PXKKU, CBA3AHHbIE C NOrMYECKUMU ArEMEHTaMM
1 npoBoAamu;

d) cuHxpoHusauuu (Takue, Kak 4acToTa, Bpemsl YCTaHOBKM U yAEepXaHus, BpeMs HapacTaHua U cnaaa,
BpeMS pacnpoCTpaHeHUs1) U ANEKTPUYECKNE XapakTepPUCTUKM (Takue, Kak YPOBHU HaNPSDKEHUS, BXOAHbIE TOKHU,
KO3(PMDULMEHT pPa3BETBNEHUS NO BbIXOAY, MMNEAAHCHI U MOTpebrneHne 3Hepruu), NPOrHo3upyemble UHCTPY-
MEHTamu, €CIU OHU He OnpeaeneHsbl B cneuudukayum.

8.4.8.1 B gokymMeHTauuu no peanusauum Heobxoaumo:

a) aatb AocTyn (BKIOYEHUEM UMK CCLINIKOM) K peanu3auum kaxaoro 6rnoka, yactu 6noka unm moayns;

b) npuBecTu caenaHHblit BbIGOP, B YACTHOCTU, B OTHOLLEHUW KOHTPOMENPUrogHOCTU, pacnpeaeneHus
TaKTOBbLIX CUrHamNoB U NEeKTPonUTaHus, cbpoca u peanusaumum KpUTUHECKUX NYTEN.

8.4.8.2 B goKkyMeHTauuu no peanusaymm Heobxoanmo nNpmuBecTu n 060CHOBATS:

a) orpaHuyeHns N napameTpsbl, NepegaBaemble UHCTPYMEHTaM;

b) aHanu3, BbINONMHEHHbIN B Lenax rapaHtumn coorsetrcteua HPD ero cneuyndomkauymm tpeboBaHuii, u
nobble 0BHAPY>KEHHbIE PA3NUYUS;

C) niodble uTepauum, BbIMOSIHEHHbIE NPU NPOEKTUPOBAHUN W peanuaauuu;

d) nio6oe pesepBupoBaHue, BBEAEHHOE UNK YAANEHHOE BO BPEMS peanu3aLuu.

8.4.8.3 Heobxoammo, utobbl AOKyMeHTauus Oblna 4OCTaToqMHO NoapoBbHON Ansa Toro, YTobbl UHXEHED,
HE 3aHATbIA B MPOEKTE, MOI NMPUMEHATb MHCTPYMEHTbI CUHTE3a, pa3MELLEHUs U TPACCUPOBKKU U MONyyaTb Ta-
Kue xe pesynsratbl (BbixoaHble curHansl HPD u Bepudukauumn), a Takke npoBepuTb MOMHOTY M NPaBUIbHOCTb
NOCT-TPaACCUPOBOYHOIO aHanu3a.

8.4.8.4 B gokymeHTaumMmn HeobxoaumMo NpuBECTU CBeaeHUss 006 ncnbiTaHMAX, KOTOpble ByayT nepnoan-
YEeCKM NPOBOAUTLCA MPU JKCMnyaTauun, G AOIMKHON OCTOPOXKHOCTLIO B OTHOLUEHUU CTPYKTYPHBIX U3MEHEHUN,
BBEAEHHbIX UHCTPYMEHTaMM.

8.4.8.5 B cniy4yae ecnu nepea HadyanoMm npousBoAcTBa Tpebyercsi 06593aTenbCTBO NOCTaBLUMKA UHTE-
rpanbHbIX CXEM MO MPOEKTUPOBAHUIO UNW peanusauun, JaHHoe 0093aTensCTBO HEOOXOAUMO BKIIOYUTL B 0-
KYMEHTaLMIO.

8.5 MHCTPYMEHTbI CUCTEMHOIO YPOBHSA U aBTOMATU3UPOBAHHOIO Koga

TpeGoBaHuUs Pa3NUYHbLIX 3NTEMEHTOB CUCTEMbI MOXKHO ONpeaenuThb ¢ MOMOLLbIO UHCTPYMeHTOB ESL, ko-
TOpble 00eCneynBaloT TEKCTOBOE UK rpadnieckoe onmcaHue.

B HacTosawem nogpasgene npuBeaeHO PyKOBOACTBO, NPUMEHUMOE B Cry4Yasax, ecnu onucaHue ESL Tpe-
6oBaHuin kK HPD ncnonb3yloT aBToMaTu3MpoBaHHbIM CMOCOO0M, YTOObLI YACTMYHO UIN NOSTHOCTBLIO CreHepupo-
BaTb KOHCTPYKUMIo HPD. Yka3aHHyO reHepayuto MHOr4a HasblBaloT «BbICOKOYPOBHEBLIM CUHTE30MY.
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8.5.1 Ecnu cneumndmkaumio TpeboBaHMi, HanMcaHHyo Ha A3blke ESL, NpUMEHSIOT Ana aBTomMaTu4ecKkon
reHepauum onncaHust RTL HPD unu ero 4actu:

a) CreHepupoBaHHOE ONMMcaHue crieayeT COCTaBMATb NPOCTO U u3beratb HEHYXXHON CIIOKHOCTMH;

b) naHHoe onucaHue JOMKHO NO3BOSATL JIErKO NMOHMMaThL NOBEAEHUE YCTPOWCTBA, YTOObI NPOEKTUPOB-
LUMKK annapaTtypbl MOrnu 6bICTPO MAEHTUDULMPOBATL OLUMOKM N HEOAHO3HAYHOCTMU.

8.5.2 Asbik ESL 1 conyTcTBylOLME UHCTPYMEHTbI, B YACTHOCTU, UCMOMb3yEMbIe A4S reHepauum koga u
aHanuaa, COOTBETCTBYIOT TpeboBaHusaM 8.2.

8.5.3 Ecnu TpeboBaHue 8.5.2 HEe BbINOSHEHO:

a) HeoGxogumo nepesectu onucaHue ESL HPD B onucanue HDL, cornacyioweecs ¢ TpebosaHusMM
8.2, koTopoe GyaeT OCHOBOM CNeayoLLMX MEPONPUATUI NO NPOEKTUPOBAHUIO, peanusaummn u sepudukauum;

b) HeoBxoaumMo, YTObbI ykaszaHHbIE CreaytoLme MeponpusATUsl COOTBETCTBOBaNM TpeboBaHMAM HACTOS-
Liero craHgapra.

8.5.4 Heobxoanmo naeHtucuumupoBaTb n 060CHOBATL N0G0E HECOOTBETCTBUE CrEHEPUPOBAHHBIX ONU-
caHuii (Takmx, kak RTL, cMHTe3upyeMbIi, TPACCMPOBAaHHbIN) TPEOOBAHUAM K NPOEKTUPOBAHUIO U peanu3auum
(cm. 8.3 1 8.4).

8.5.5 Ecnu HekoTOpble BUAbI aHanu3a, Bepudukauuii U 0030poB, onpefeneHHbie HACTOALMUM CTaH-
aaptom B pasgenax 8, 9 u 10, He OyayT BbINOMHEHBI, TO HEO6X0AMMO (pOpManbLHO A0KA3aTb, YTO NPOAYKTbI,
KOTOpble He GbinKu NpoaHanM3npoBaHbl, BEPUMULUPOBAHBI UM PACCMOTPEHBI, 3aBEAOMO NMPAaBUMbHLIE.

8.5.6 CreHepupoBaHHble NMPOAYKTbI HEMb3S MOAUDUUMPOBATL NPSMbIM BO3AEIMCTBUEM BPY4HYIO Ha 3TH
NPOAYKTbI.

8.5.7 MpoaykTbl HEOGX0AUMO pEereHepupoBaTh, €CAU YTO-TO HYXXHO MOAMMULMPOBAThL, HaNnpumep, oT-
HOCUTENbLHO PE3ynbTaToB AEATENBbHOCTM MO 3KCNepTu3e unu Bepudmkaumn.

8.6 [lokymeHTauumA

B HacTosiwieM nogpasgene npuseaeHsl oowme TpeboBaHUa K JOKYMEHTAUMKU ANsi NPOEKTUPOBAHUA U
peanusauun HPD. HacToswuit nogpasaen AononHAeT TpeboBaHus, XapakTepHbIe AN KOHKPETHbIX Meponpu-
SAATUI, paccmaTpueaemblix B 8.1—38.5.

8.6.1 KoHeL sTanoB NnpoekTUpPOBaHUA M peanu3auun HeoOxoaumo 0003HaUUTL BbIpAOOTKONW cneundu-
kauuu npoekta HPD.

Cneuudukauyua npoekra HPD cnyuT 0CHOBOW ¢hopManbHON 3KCNEPTU3bI NPOEKTUPOBAHUA, peanun3a-
UMM 1 NOCMERYIOLLETO M3FOTOBMNEHUS.

8.6.2 Heobxoauma gocTato4HO nogpobHas AoKyMeHTauus, YToObl M3rotoBneHne Morno uatn 6e3 aano-
HenLero pasbsCHeHuA.

8.6.3 [lokymMeHT cneayeT CTPYKTYpUpOBaTb COIMAacHO 3tanam npouecca paspabotku. Cneuyndmkaums
NpoeKkTa MOXET ObiTh BbipaXeHa Kak OAMH JJOKYMEHT UMM KaK KOMMIEKCHbIA HAaBop AOKYMEHTOB.

8.6.4 B cnyyae ecnv Mcnonb3yloT GOMbLUOe KONMMYECTBO AOKYMEHTOB, TO KaXAbli AOKYMEHT AOMKEH
obnagatb OnpefeneHHbIM COOTHOLUEHUEM C APYTMMU JOKYMEHTAMMU U COAEpPXaTb OrPaHWYEHHbIn npeameT
paccMOTPEHUS.

8.6.5 dopMaTbl AOKyMEHTaLMK crnegyet oTomparb COrnacHoO KOHKPETHbIM TEMaM, BKNIOYas:

a) NOBECTBOBATENLHOE OMUCAHUE;

b) apudmeTnyeckme u norndeckmne BblipakeHus;

C) rpadhmyeckme npeacTaBneHns, auarpammbl U PUCYHKK.

8.7 dKcnepTu3a npoekTa u peanusauumn

8.7.1 3Tan npoekTMpoBaHus n peanusaymm HeobxoanMo 3aBepLUNTL hOpMarnbHOW 3KCNEPTU3ON.

8.7.2 B xoae akcnepTtusbl U peanusaumu npoekta HeobxoauMo M3yYnTb AOKYMEHTALMIO, OXBAaTbIBAKO-
LLIO NPOEKTUPOBaHUe, peanu3aumio, aHanu3 u sepudukaumu.

8.7.3 lMpu akcnepTuse HeOOXOAMMO UCCNEAOBAaTb MOMHOTY U NPaBUMLHOCTL (halnoB NapaMeTpos U
OrpaHMyYeHuit, NPeaOoCTaBNSEMbIX MHCTPYMEHTAM NPOEKTUPOBAHUSA U peanu3aLun.

8.7.4 Mpwu akcnepTuse Heo0OX0ANMO UCCNEL0BATL MONHOTY U NPaBUIbHOCTL STA M NOCT-TPACCUPOBOYHOIO
aHanusa, 4to6bl NPOBEPUTbL NPABUILHOCTL M POBACTHOCTL KOHCTPYKLMK M peanu3aumm ¢ y4eToM noTeHuuans-
HbIX OTpULaTENbHbIX 3MMEKTOB, BbI3BAHHLIX MOAUMUKALMAMN, BbINOMHEHHBIMU NPU NOMOLLM UHCTPYMEHTOB
(Takux, KaK yrnpoLueHme noruku unu ayenuposaHue norMyeckoro anNemeHTa).

8.7.5 B kOoM1CCHIO He0BX0AMMO BKIIOUUTL SKCNEPTOB M MHXXEHEPOB MO annaparHbiM CpeacTBaM M3 KOr-
NEeKTUBOB, OTBETCTBEHHbIX 3@ CUCTEMY WIM 3MEMEHTbI, KOTOpble Mcnonb3ytoT HPD unu conpskeHbl ¢ HUM
(Takme, KaK 3reKTPOoHHasi nnara unu nporpammHoe obecneveHue).
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9 Bepudmkauus HDL-nporpammupyemoro yctpomcraea

9.1 O6GwMe nonoxeHus

HesTenbHOCTL N0 BepudmKkaLumn, ocyLLECTBIIsieMas B pamkax paspatotku HPD, aBnsieTcA OTBETCTBEH-
HOCTbIO M3roTOBUTENST 0BOPYAOBAHNSA KOHTPONS W YNpaBneHUa U OCYLLEeCTBASIETCA NepCOHarom, He3aBUcu-
MbIM OT MepcoHana, 3aHATOro B NPoekTupoBaHun u peanusauyuu HPD. CaMblit aaekBaTHbIN NyTb COCTOMUT B
TOM, 4T0BbI NPUBNEYb rpynny BepudukaLum.

Bo3MOXHbI ONOMHUTENBHbIE MEPONPUSATUS N0 Bepudukayum B pamkax cTopoHHen oueHku HPD u npo-
uecca ero paspaboTkum gna rapaHtum Toro, 4to HPD gocTurHeT nnaHupyembix nokasarenei. Cyliecrsyer
MHOro crnoco6os o6GecneveHns pecypcaMu U NpoBeAeHUsi HE3aBUCUMOI BepudMKaLMK, NPY ITOM, Kak NpaBu-
o, flaHHbI BONPOC ABMAETCS BONPOCOM NPeAnoYTeHuWit rocyaapcTBEHHOTO PerynupyloLLero opraHa.

9.1.1 B rpynny Bepudukaumm Heobxoammo BKIOYUTb CMeLUanucToB, He 3aHATbIX B pazpaboTtke u 06-
naaarwoLLmx HeoBxoauMbIM NPodHECCMOHANM3MOM M 3HaHMEM. YpOBeHb TpeByemon He3aBUCUMOCTH YCTaHaB-
NMBAIOT HWXecneayoLwwyme TpeboBaHus.

9.1.2 YnpaBneHue rpynnoii Bepudukaumum LOMMKHO ObiTb OTAENbHLIM U HE3ABUCUMbBIM OT YNPaBReHUA
rpynnoi paspaboTku.

9.1.3 MHcbopMaLUMOHHOE B3aMMOAENCTBUE MeXAY rpynnoi Bepudukauum n rpynnon paspabotku, ans
pa3sbACHEHUSI UK COOOLLEHNUS O HEUCNPABHOCTU, HEOBX0AUMO NPOBOAUTL POPManbLHO B NMCbMEHHOW dropme
Ha TakOM YPOBHE AeTanu3aumm, KOTOpbIi MOXHO NPOBEpPUTL B X0A€ ayauTa.

9.1.4 B3anumMogencTBuma Mexay ykasaHHbIMWU CTOPOHAMM CrieyeT HaLUenuTb Ha NoAAEePXKKY He3aBUCUMO-
CTU CY)XAeHUs rpynnbl Bepudomkaumm.

9.1.5 HeobxoanMmo 4YeTKo onpeaenuTb OTBETCTBEHHOCTb U 00513aTenbCTBa rpynnbl BEpudpnkaLmu.

9.1.6 BbixogHble pesynbTaThl Ka)Aoro atana paspaboTku (CM. pUCyHOK 2) Heobxogumo Bepuduumpo-
BaTb.

9.1.7 B xo4€e MeponpusATuil No Bepudmkauum HeobxoauMo NoATBEPAUTL aAeKBATHOCTL cneuudukaumum
Tpeboeanuii K HPD no BbinonHeHuto TpeboBaHMii K cCUCTEME MU NoACUCTEME, YCTaHOBNEHHbIX ans HPD B
CBA3M CO crneymdukaumen nogcmMcTemMbl UMM CUCTEMBI.

9.1.8 B xoae npoBeaeHMA MeponpusATui No Bepudukaumm Heobxoaumo NOATBEPAUTL aAeKBaTHOCTb
BbIOOpa M NpaBuUI UCMONb30BAHUS KAXKAO0N 3aroOTOBKM UHTErPanbHOW CXeMbl, MUKPOINEKTPOHHON TEXHOSOMUM,
KoHdurypupyemoro 6noka n PDB npu BbinonHeHun cneuyudbukayumn TpeGoBaHuit k aneMeHTy (cm. pasaen 7).

9.1.9 B xoae npoBeaeHUs MeponpusiTuii No Bepudukaumm Heobxoaumo NOATBEPAUTb AaAEKBAaTHOCTb
npoekTHou cneundukaumm HPD B BbinonHeHuu cneuudmkaumm Tpebosanuii k HPD.

9.1.10 B xoe npoBeAeHUs MEpPONPUSATUIA MO Bepudukauuu Heo6xoaumo NOATBEPAUTL COOTBETCTBUE
HPD npoektHow cneyudukaymn HPD (cm. pasgen 8).

MpumMmevaHne — Bepudukauus nocne peanusaluu UMEET NEPBOCTENEHHOE 3HaYeHUe ANA oGHapyxXeHUa no-
TeHUMansHo HeGnaronpuUsTHLIX NOCIEACTBUIA YNPOLLEHUI NOMMKN U AyONMpoBaHWiA NOTUYECKUX ANEMEHTOB, KOTOPLIE MO-
ryT 6biTb BLINOMHEHbI MHCTPYMEHTaMM, @ Takxke NoTeHUMarnbHLIX O0TKa30B, BbI3BAHHbIX HENOCPEACTBEHHO UHCTPYMEHTaMu
UMK UX UCTIONb30BaHUEM.

9.1.11 Kaxkgoe npou3BOACTBEHHOE MEPONPUATUE CNEAYEeT HAYMHATL HA OCHOBE BEPUDULMPOBAHHbBIX
BXOAHBIX AAHHbIX/[OKYMEHTOB.

9.1.12 Bepudukaumio npogykra cneyeT BbINOMHATL Nepes Havyanom cneayiowero atana. B npotusHom
cnyyae AaHHylo0 Bepudukaumio HeobxoaMMo NPOBOAUTL Nepea Bepudumkaumen cneayiowero atana. flonycka-
€TCs1 BO3MOXXHYIO MOATOTOBUTENbLHYIO paboTy ANs NOCneayloLero stana caenarb A0 Toro, kak yaet sepudu-
LMpOBaH NpeabIayLLMiA 3Tan.

9.1.13 Ecnu BXOAHbIE AAHHbIE/AOKYMEHTbI ANS MEpPONpPUATUSA U3MEHEHbI, TO HE0OX0AMMO NOBTOPUTH
JaHHOe MeponpusTME U MOCreayloLMe MeponpuaTUsa No Mepe HeobxoaAMMOCTU ANS pelleHus npobnem no-
TEHLMArNbHOIO BUSHUA.

9.2 Nnan Bepucpukaummn

9.2.1 Heo6xoaumMO cocTaBuTb NNaH BepudukaLum 10 Ha4yana meponpusatui no sepudumkauun HPD.

9.2.2 B nnaHe Bepudukauum He06xoaquMo AOKYMEHTANbHO 3aUKCMPOBaTh BCE KPUTEPUMN, METOAMNKN U
MHCTPYMEHTBI, KOTOpble OyAyT MCMONb30BaHbl B NpoLiecce BepudukaLmmn.

9.2.3 B nnaHe Bepudukaumm HeobxoauMOo onmcaTb MEPONPUATUA MO OLIEHKE Kaxaoro anementa HPD,
KaXKA0ro MHCTPYMEHTA, Y4acCTBYIOLLETO B NpoLecce paspaboTku, U Kaxaoro arana Ans Toro, Ytobbl nokasarb
coorBercTBue cneyucukayum Tpedbosanuin HPD.
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9.2.4 Heobxoauma Takasi CTeneHb Aeranu3auuu nnaHa sepudukauyuu, Ytobbl rpynna sepudukauum
MOrfa BbINOMHUTL €r0 U AOCTUTHYTb 0ObLEKTUBHOIO CyXAeHusi 0 ToM, cobniogaer nu HPD cneumudukauuio
TpeboBaHu.

9.2.5 MNnaH Bepudwmkaumm paspabarbiBaer rpynna BepudukaLmm u BKNIOYAET B NNaH:

a) BbIbop u 060CHOBaHUe cTparteruii Bepudmkanum cornacHo Tuny TpeboBaHuin, xapakrepucTukam npo-
€KTUPOBAHUS, peanu3auum U MUKPOSNEKTPOHHOW TEXHONMOTUM;

b) BbIGOP M UCNONb30BaHUE MHCTPYMEHTOB BepUUKaLUK;

C) npoBeaeHue BepudukaLmu;

d) AOKyMEHTaLMIO N0 MEPONPUATUAM BepUdukaumu;

€) OLEHKY pe3ynbTaToB Bepuukaumm, nonyYeHHbIX HENOCPEACTBEHHO OT MHCTPYMEHTOB Bepuukaumm
M Ha OCHOBaHWU pe3ynbTaTOB UCMbLITAHWM, OLIEHKY TOro, cobniogeHsl nu TpeboBaHusa no obecneyeHuio 6es-
ONaCHOCTHU.

9.2.6 B nnaHe Bepudukaumum He06X0AMMO AOKYMEHTANbLHO 3aUKCUPOBATL KAXKA0€E UCTILITAHME, BKIIO-
yasi ero Uernb, OXMAaeMble pe3ynsrartbl U KPUTEPUU MPUHSITUSI PELLEHUS O NPABUNBHOCTU pe3ynbraTta.

9.2.7 VcnbiTaHus, pa3paboTaHHble COrMacHO (PYHKLMOHANbHLIM acnekTam, AOIDKHbI NPUBECTU K 00LIMp-
HOMY (PYHKLIMOHANbLHOMY TecTupoBaHuio HPD.

9.2.8 B nnaHe Bepudukauum HeobxoauMo AEeHTM(PULMPOBAaTL BCe OOBLEKTUBHLIE NMPU3HAaKU, Tpebye-
Mble Ans noaTBepXaeHus obbema kOHTponsi. C aToi Lenbio HeobxoaAUMO 060CHOBATL U JOKYMEHTANbLHO 3a-
dukcmpoBaTb KpUTEPUU TECTOBOIO NMOKPLITUS, BbIOPaHHbIE COrMacHO NPOEKTY U ero peanusauuu.

9.2.9 HeobxoauMo agekBaTHO yyecTb 00paboTky U pewieHue Bcex npobnem obecneuyeHus Gesonac-
HOCTM, pacCcMaTpUBaEMbIX BO BPEMSI MEPONPUATUI BepudUKaLIMK, BbINOMHSAEMbIX MO0 npu pa3paboTke us-
rotoButenemM o060pyA0BaHMA KOHTPONS U YNpaBneHusi, Nb0 Npy CTOPOHHEN OL|EHKE.

9.2.10 Bce npobnembl o6ecneueHnst 6e3onacHOCTU HE0BX0AMMO aEeKBATHO peLlaTbh NOCPEACTBOM Haj-
nexawmx KOPPEKTUPYIOLLMX MOAUMDUKALIMA UK CMArYaIOLMX MOSOXKEHUN.

9.3 Bepudmnkaumna ucnonb3osBaHua npeasapuTenbHO pa3spaboTaHHbIX 3IEMEHTOB

MpaBunbHYIO KOHAUIYpaUUIO U UCNONb30BaHMEe NpeaBapUTENbHO paspaboTaHHbIX 9NEMEHTOB, Takux
Kak 3aroTOBKM MHTErpanbHbIX CXeM, KOHUrypupyembie 6noku n PDB, a Taioke nx B3aumMHyil0 COBMECTUMOCTb
Heob6x04MMO NPOBEPUTb HA COOTBETCTBME NpaBuIiaM, YCTaHOBEHHbIM U3roTOBUTENEM U paspaboTaHHbIM BO
BPeMsi MEPONPUATUN, NPUBEAEHHLIX B pasaene 7.

9.4 Bepudmkauma npoekra u peanusaumm

9.4.1 B npouecc Bepudukaymn HeoBxoanMOo BKITHOHMUTb UCMbITAHUA U aHANU3 ANA PacCMOTPEHUS:
a) COOTBETCTBUA Mexay NPOeKTHON cneuudukaumeit u cneundukaumein Tpeéosanuin HPD B oTHOWEHUK
COrNacoBaHHOCTU U NOMHOTbI BMOTb 40 CAMOIO HUXHETO YPOBHA Gnoka u Moayns BKMIOYUTENLHO;
b) pasnoxxeHus npoekTa Ha nepapxuto GMOKOB U MoAYNEN, a TaKxe cnocoba, KOTOpPbIM OHU OnpeaeneHbl
B OTHOLLIEHWU:
1) KOHTPONENPUIOAHOCTU AN AanbHenLWwen Bepnukalmm,
2) NOHATHOCTU ANA rpynn pa3paboTku u Bepudukaumuu,
3) moancuumMpyemocTu, NO3BONALWEN AaNbHENLWY MOAUDUKALMIO;
C) NpaBunbHOI peanusauumn TpebGoeaHuii No obecneveHnto Ge3o0nacHoCTH;
9.4.2 Pesynbrar Bepucmkaumm Heobxoanumo 4OKYMEHTannbHO 3adpMKCMpOBaTh.
9.4.3 B AOKyMeHTauUu0 HeoBX04MMO BKIOUYUTL BbIBOAbLI U YETKO MAEHTUUUMPOBATL Npobnemsl, Ans
peLLeHust KOTOpbIX TpebyeTca onpeaennTb:
a) 00bEKTbI, He COOTBETCTBYHOLUME TPeboBaHNAM;
b) 06bEKTHI, HE COOTBETCTBYIOLLME NpaBUIIam NMPOEKTUPOBAHUA U peanu3avum;
C) MOAYINU, AAHHbIE, CTPYKTYPbI U anropuTMbl, crnabo aganTUpoBaHHbIe K npobneme.

9.5 UcnbiTaTenbHble CTeHAbI

9.5.1 Heobxoammo paspaborarb U AOKYMEHTanbHO 3adhMKCUMpOBaTh NPOrpamMmmy MOAEnMpoBaHUA U Te-
CTUPOBaHMUA (MCNbITATENbHbIA CTEHA). 10 Mepe HeoBX0AMMOCTM AaHHbLIA UCMbITATENbHbIA CTEHA MOXET CO-
CTOSATb U3 HECKOMNbKUX peanusaumnii, kaxxaas ¢ pasHbiM 06 beMOM KOHTPOIS U LEnbIO; HanpuMep, HEKOTOpbIe
ucnbiTatenbHble CTeHAbI MOTYT ObITb BblAENeHbl ANst MoAyrnei, a 0a4MH Unn 6onbLue — 1St BICOKOYPOBHEBbIX
UCMbITAHUN.
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9.5.2 UcnbiTatenbHbllt CTeHa (CTPYKTypa) MOXeET ObiTb pa3paboTaH KONMEeKTMBOM MPOEKTUPOBLLMKOB
ANA COBCTBEHHbIX UCNbITATENbHLIX NOTPEOHOCTEN M MOXKET UCMOSNb30BaTLCA FPYNNoi Bepudmukaumumn. OaHako
Heo6x0aMMo, YTOObI TECTOBbLIE BEKTOPbLI (BXOAHBLIE U OXXMAAEMbIE BbIXOAHbLIE CUrHanbI), TpebyeMble HacTos-
WuM cTaHaapTom, Obinu paspaboTaHbl rpynnoi BepudukaLmm, 4ToObl CHU3UTL NOTEHUMAan Ansa MackUpOBKU
OWMBOK U NPeaoCTaBUTL AONONHUTENLHOE NOATBEPXAEHUE MOHSATHOCTU U MONHOTLI MPOEKTHON JOKYMEHTa-
uum.

9.5.3 Heo6xoaumo, 4tobbl nCnbiTaTENbHbIN CTEHA:

a) PyHKUMOHANBHO TECTUPOBAN KaXabli MOAYMb B CBOEW Cpeae, MoAenupyeMon Co BCEMU HEODX0au-
MbIMKU NOTUYECKUMMN AETANAMM;

b) o6ecneynmBan A4OCTaTOMHOE paspelleHUe No BPEMEHU NMPU UCMONbL30BAHWMKM MOCIIE peanusauumn no
BPEMEHHbIM acnekTam.

9.5.4 B ucnbiTatenbHbIM CTEHA HEOOX0AUMO BKMIOYMTbL TECTOBLIE CLIEHAPUU, KOTOPbIE TECTUPYIOT BCe
OYHKUMOHATNbHbIE CPeACTBa, YNOMAHYTbIE B cneuvdukauum Tpedosanuii k HPD u npoekTHOM cneumdukaumm,
Takue Kak PyHKLMU, PEXXMMBI, KOHEYHbIE ABTOMATbI, aNrOPUTMbI, MPOTOKOMbI.

9.5.5 B ucnbiTatenbHbI CTEHA CneayeT BKIIOYMTL BCe HEOOXOAMMbIE BXOAHbLIE AAHHbLIE, NOCNeA0Ba-
TENbHOCTM U CUHXPOHM3ALMM, A TaKKe PErMCTPMPOBATL BCE BbIXOAHBIE NOCNEA0BATENLHOCTU U CUHXPOHU3A-
UMK, nonyyaemble Npu BbIMNOSHEHUMW, ANA NONHOW aBTOMATU3aLUUK BbINOMHEHUA TecTa.

9.5.6 B ncnbitTatenbHblil CTEHA CreayeT BKAYUTL 0XXMAAaeMble BbIXOAHbIE NOCNeA0BaTENbHOCTU U CUH-
XPOHU3aLuK, a TaKKe aBTOMaTU3MPOBaHHOE CpaBHEHUE C (PAKTUYECKM MONYYEHHbIMU NP BbINOMHEHUM TECTa
(apekBaTHble KpUTEPUK, CM. Nogpasgen 9.2), utobbl 06ecnevnTb rMobanbHbIM pe3ynbTar «NPUrogeH — Henpu-
rogeH» B AOMOMHEHUE K NoAPOBHbLIM Pe3ynsTaTaM UCTbITAHUNA.

9.5.7 B cnyvae ecnu TpebyloTCA py4HON BBOA, HAOMIOAEHUSA UM CPaBHEHUSA:

a) 3aTparMBaemble AaHHbIe U MEPONPUATUSE HE0OX0AUMO AOKYMEHTAnbHO NoapoOHO 3adMKCUPOBATh,
yTOObI MO3BONUTL NULIAM, HE 3aHATLIM B NPOEKTE, MOBTOPUTL UCNbLITAHME. 3TO MOXET noTpebosars onpeae-
NEeHUs NOLAaroBbIX 3TanoB U GUTOBLIX 3HAYEHUN;

b) Heo6x0aUMO NPMBECTU JOKYMEHTaNbHOE 060CHOBAHKE, T. K. Py4HOW BBOA, HAONIOAEHUS U CPABHEHUS
NOTEHLUManbHO NOABEPXKEHbI OLLMBKaM.

9.5.8 UcnbiTaTenbHblii CTEHA A0MKEH TOYHO coobuiaTb 060 BCex 0Tkasax U He AaBaTh NOXHbIX COOOLe-
HUIt 00 ycneluHoM pesyrnbTaTe. McnbiTaTtenbHblil CTeHa He06X0AMMO CTPOUTL B cooTBeTCTBUM € 10.4.6 1 15.2.

9.6 TecToBOE NOKPbITUE

9.6.1 Kputepumn TeCToBOro NoKpbITUA He06Xx0AMMO 0TOBpaTh M AOKYMEHTaNbHO 3addMKCUPOBATh.

9.6.2 B JOKyMeEHTarnbHO 3ahpMKCUPOBAHHOM aHaNM3e KpUTEepUeB TECTOBOTO NMOKPLITUA HEOOX0AUMO No-
Ka3aTb, YTO OHW AOCTaTOYHbI B OTHOLLEHMK cneuudukaymmn TpeboBanuii kK HPD u xapakTepucTuk npoeKkTmpo-
BaHus/peanu3aumm U YTO UCMbITATENBHBIA CTEHA 00eCneYnMBaET AOCTATOYHYIO HAONMIOAAEMOCTb ANd NPUHATUA
peLUEHUs «NPUroAEH — HEMNPUTOAEH» ANS KaXa0ro 0XBaYeHHOrO 3reMeHTa.

9.6.3 OTo6paHHblE KPUTEPUU MOTYT ObITb COOTHECEHDI, HANPUMEP, C UHCTPYKLMAMM, PELLIEHUSIMM, Bbipa-
KEHUAMM, NYTAMU, KOHEYHbIMKU aBTOMaTamu Unu npoueccamu. Ecnu Henb3a AOCTUrHYTL LENEBOro Kpurepus
NOKPbLITMA, HAaNpuMep, us-3a cTpykTypbl RTL (100 %-HOro nOKpbITUS NyTM OCOBEHHO TPYAHO AOCTUTHYTL), TO
Heo6xoaumo BbipaboTaTb U AOKYMEHTANbLHO 3achukcupoBaTb 060CHOBaAHME.

MpumMmedaHue — MNyTb NpeacTaBnser coboil cneyudnyeckyto nocnejoBaTeribHOCTb ONepaLuii BETBIIEHUS Npu
BLIMOMHEHUM NpOrpamMbi.

9.6.4 Kaxxablii moaynb, paspaboTaHHbii B paMKax npoekTa, Heo6xoaumo UCMbITaTb.

9.7 BbInonHeHue UCNbITaHUNA

9.7.1 UcnbiTaHns He06X0AUMO NPOBOAUTL C MOMOLLBIO UCTILITATENbHbLIX CTEHAO0B NOCANE 3Tana NpoekTu-
poBaHuA Ha onucaHun RTL aona noaTBepXXaeHus ero NpaBusibHOCTH.

9.7.2 UcnbiTaHna Heo6x0AUMO BLIMOSHATL NOCNE 3Tana peanu3auuu Ans NoATBEPXKAEHUS TOro, YTo
NOCT-TPACCUPOBOYHOE OMUCAHUE COOTBETCTBYET OFPAHWYEHUSAM CUHXPOHM3aLMM, C Y4eTOM MHopmaLmmu o
CUHXPOHM3aLMK, NONY4aEeMON OT MHCTPYMEHTOB U U3 6ubnuotek (0bpaTtHOE aHHOTMPOBAHKE).

9.7.3 UcnbiTanua (C NOMOLLBIO MOAENMPOBaHUA) HEOOX0AUMMO NPOBOAUTL KaK ANA «XyALIEero criydasa»
(MakcumanbHasa 3agepXka pacnpoCTpaHeHUsi CUrHana), Tak M Ans «nydliero cny4as» (MMHUManbHas 3a-
Aepka pacnpoCTpaHeHUs1 CUrHana).

9.7.4 Pe3ynbraThl UCNBITAHUIA (3HAYEHUSA, MOCTEN0BATENLHOCTU U CUHXPOHU3ALUMK) HEOBX0AUMO AOKY-
MEHTasIbHO (PUKCUPOBATD.
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9.7.5 B xoa€e AOKyMEHTanbHO (OUKCMPYEMOTO aHanu3a noboro pacxoxaeHus HeoGxoaMMo peLUnTb, NPU-
€MNIeMO JIM OHO WUIU HET.

9.8 Cratnueckasn Bepudukauma

9.8.1 BbINONHAIOT cneayoLme MeponpuatTusi Bepudukaumm:

a) NpoBepKa TUMa U CUHTaKCUCA;

b) npoBepka napameTpoB B BbI3OBE UMW MHCTAHLUMPOBaHUU MoAynew, yHKLUIA, npoueayp, KOHDUrypu-
pyeMbix 6rnokos n PDB;

C) MpOBEpPKa BbIX0Aa 3a Npeaensl AuanasoHa;

d) nonHoTa curHanoB 3anycka npoueccos (CM. NPUMEYaHUE);

€) NoNHoTa Cry4Yyaes, ABHO 3anporpaMMUMpPOBaHHbIX B MHCTPYKUMUAX U KOHCTPYKLIMAX C MHOTOYUCNEHHbIMU
BapuaHTamu;

f) oBHapyeHue TYNMKOBbIX COCTOSHUIA B KOHEYHbIX aBTOMAaTaXx;

g) o6HapyxeHue no6oUHbIX 3hEKTOB B (DYHKLMSIX UMK MakpoonpezeneHusx, obHapyxeHme o6beKTOB
o6LLero Nnonb30BaHus;

h) nornyeckuii n pusnyeckuii DRC (npoBepka NPOEKTHbIX HOPM), KOTOPbIN TECTUPYET NepeyeHb CBA3EN
U Apyrue creHepupoBaHHble aiinbl Ha Hanu4Me PU3NYECKUX U NOTMYECKUX OLLIMGOK.

MpumevyaHune — «Cnucok curHanos sanycka» senaerca anemeHtom VHDL.

9.8.2 [Insi HEKOTOPbLIX aCrneKkToB BepudUKaLMM MOXHO UCMONb30BaTh METOALI CTAaTUYECKON Bepuduka-
UKK, TaKMe KaK CTaTU4eCKUi BpEMEeHHON aHanu3 (M. 8.4.7), ecnu nx NnpuHUMnbl Matemarn4ecku 000CHOBAHbI.
B aTom crnyvyae MHCTPYMEHTbI, UCNOMNb3yEMbIE ANA peanu3aumm 3TuX MeTOL0B, AOMDKHbI:

a) OblTb NPOBEPEHHBIMM W CTAHAAPTU3OBaAHHLIMU, NOAOOHbLIMKU TPeOyeMbIM HACTOALMM CTaHAApPTOM
ANS UTHCTPYMEHTOB MOAENUPOBAHUS;

b) cooTBeTcTBOBaTHL TpebGoOBaHMAM pasaena 15, NpUMEeHUMbIM K MHCTPYMEHTaM BepudmKkaLmm.

10 AcnekTbl cUCTeMHOMN uHTerpauumn HDL-nporpamMmmupyemoro yctpomucrea

10.1 OOwure NOnoOXeHUA

Mpouecc CUCTEMHOM MHTerpauum — 310 0b6beauHEeHUe BEPUMPULUPOBAHHBIX INEMEHTOB annapaTHbIX
cpeacts (M nporpaMmHoro obecneyeHusi B NPUMEHUMbIX Cy4asax) B NOACUCTEMbI U, HAKOHEL|, B NOSHYIO CU-
ctemy. [laHHbIN NPOLECC COCTOUT M3 ABYX BUAOB AEATENbHOCTU:

a) cUCTEeMHas uHTerpaums: coopka u coeuHeHne BepuduLNPOBaHHbIX anNapaTHLIX ANEMEHTOB (M ane-
MEHTOB NPOrPaMMHOro oGecneyeHusl, B NPUMEHUMBIX CIy4aax) ANA NOCTPOEHUA NPOMEXYTOUHBIX U 3aKNIOYK-
TenbHbIX UeneBbix 06bekTOB. ocneaoBaTensHOCTL COOPKK, @ Takke CTENEeHb UHTerpaunn nocneaoBaresb-
HbIX LeneBbiX 06bEKTOB 3aBUCAT OT NPOEKTHLIX XapaKTepUCTuK;

b) Bepudmkauusa MHTErpMpOBaHHON CUCTEMbI: MOATBEPXAEHUE TOr0, YTO 3MEMEHTbl COOTBETCTBYIOT
cBoeli NpoeKkTHON cneundumkauum, cnocobHbl paboTarb COBMECTHO M COOTBETCTBYIOT TPEOOBAHUAM K UHTEp-
ency.

B HacTosweM pasaene npuBefeHbl TPe6OBaHUS K CUCTEMHOW UHTErpauum B gononHenuwe kK MOK 61513
(nyHkT 6.2.5) B cnyyae, koraa curypupytot HPD.

10.2 AcnekTbl NflaHa CUCTEMHOI uHTerpauumn ans HDL-nporpammupyemoro ycTponcTea

Hacroawmi nogpasaen yxecrodaet Tpebosanua MOK 61513 (nyHkr 6.3.4).

10.2.1 Mnan cucremHo unterpauumn ans HPD Heobxoanmo pa3paborarb U JOKYMEHTanNbHO 3adpuKCu-
poBaThb Ha aTanax NPOEKTUPOBaHUS U peanu3auumn u BepucuumupoBaTh B OTHOLLEHUU TPeBOBaHUI kK cUCTeMaMm
knacca 1.

10.2.2 [aHHbit NNaH Heo6xoauMo MOArOTOBUTL 3apaHee B npouecce pa3paboTku, YToObl rapaHTMpo-
BaTh TO, YTO BCe TPeBGOBaHUA K MHTErpauum BKIto4eHbl B npoekT HPD, cucteMbl u ee aneMeHToB.

10.2.3 B gaHHOM nnaHe Heo6Xx0ANMO yKa3aTb CTaHAAPTbI U NPOUEAYPbl, 00A3aTeNbHbIE K BbINOMHEHMIO
Ha Jrane CUCTEMHOMN UHTerpauumn.

10.2.4 B naHHOM nnaHe Heo6xoauMO A0KYMEHTanbHO 3ahMKCMPOBATbL TE NONOXEHUA NnaHa obGecneye-
HUSI KAYECTBA CUCTEMbI, KOTOPbIE NPUMEHUMbI K CACTEMHOW MHTErpauuu.
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10.2.5 B nnaHe cuctemHomi uuterpauum ana HPD Heo6xoanmo ykasathb:

a) nocneaoBaTenbHOCTU U CUHXPOHU3ALMUN BXOAHbIX CUrHAMoOB B NPOBEPAEMOI CUCTEME UK NOACUCTEME;

b) nocneaoBaTenbHOCTU U CUHXPOHU3ALUU OXKMAAEMbIX BbIXOAHbIX CUrHAMN0B U3 NPOBEPSAEMON CUCTEMBbI
UNu NOACUCTEMBI;

C) Kputepuu 060CHOBaAHUSA MPUMEHEHUS.

10.2.6 B nnaHe cUCTEMHOI UHTErpaumumn HeobxoaumMo y4ecTb TpeboBaHUSA, KOTOPbIE AOMKHO BbIMOMHATb
HPD, nocpeacTBOM MPOEKTUPOBAHMA CUCTEMbI, MPOEKTUPOBAHMSA annaparHbiX CPEeACTB U NPOEKTUPOBAHUS
nporpaMMHoro obecnedeHus. B nnaH HeoOxoauMmo Takke BKNOYMTL TpeBOBaHMA K npoueaypaM U MeToaam
ynpasneHusl, 0XBaTbIBAOLLMM:

a) ynpasneHue KoHdurypaumen cuctemsl (Cm. 5.5);

b) cUCTEMHYIO MHTErpaumio;

C) BepudnKaumo MHTErPUPOBAHHON CUCTEMBI;

d) ycTpaHeHue 0TKa3o0B.

10.2.7 B nnaHe CMCTEMHON UHTErpaumum Heobxoanmo onpeaenuTb Kak acnekTbl uaeHTuduKaumm, Tak u
acnekTbl KOHTPONSA B ynpaBneHun KoHdurypauuen cornacHo tpeboeaHusam M3K 61513 (noanyHkT 6.3.2.3).

10.2.8 B npouecce sepudmkauuum s3aumogenctsma HPD ¢ apyrumu snemeHTaMmum CUCTeMbl onpeae-
NEeHHbIE acneKTbl MOXHO BEPUAULMPOBATL HA YPOBHE NOACUCTEM (BbIMUCIUTENBHBIX BIIOKOB) MU HA YPOBHE
MOJHOW CUCTEMbI, €Crnn 3TO Bonee npakTuyHO. B cnyyae ecnu Bepudukauus nyTem TECTUPOBAHUS HA 3TUX
YPOBHAX HEBO3MOXHA, TO:

a) Bce TpeboBaHna HPD HeobxoaumMo BepuduunpoBartb Apyrummu cpeacrsamu (HanpuMep, TecTupoBa-
HMEe NO UCXOAHbIM TEKCTaM);

b) COOTBETCTBYIOLLYIO CTpaTerntio Bepudnkaumm Heobxoagumo goKyMeHTanbHO 3aPUKCUpOBaTh B MiaHe
UHTEerpaumm.

10.2.9 Bce B3anmosaBucumoctu mexay sepudpmukauyuen HPD 1 Bepudpukaumen MHTerpupoBaHHon cu-
CTEMbl HEOOXO0ANMO AOKYMEHTANbHO 3a(MKCUPOBATL B MMAHE CUCTEMHON UHTErpaLmn.

10.3 Cneundryeckne acnekTbl CACTEMHON UHTErpaLumn

Cneuudpuyeckue npoueaypbl AN CUCTEMHOW UHTErpaLmmn 3aBUCAT OT XapakTepUCTUK apXUTEKTYpPbl CU-
CTEMbI.

10.3.1 Heo6xoanMMo0 yCTaHOBUTL NPOLEAYPbl U COCNATLCA HA HUX B NilaHe CUCTEMHOW MHTerpaummn ans
oxBaTta CrneayoLmux MeponpuaTUii:

a) npuobpeTeHne npaBWUIIbHbIX 3MEMEHTOB COrMAacHO MMaHy ynpaeneHus KoHdurypaumen CUCTEMbI
(M3K 61513, 6.3.2.3) n npoueaypam npoussoacrea (pasgen 13);

b) nuterpayma HPD B cuctemy (Hanpumep, pacnonoXeHne 3NeMeHTOB, KOHpUrypauus, MexcoeaunHe-
HUS);

C) npeaBapuTenbHoe PyHKLMOHANBLHOE UCTIbITAHWE (PYHKLMI UHTETPUPOBAHHOI cUCTEMbI (CM. TpeboBa-
HUS, MPUBEAEHHBIE HUXE);

d) AOKYMEHTUPOBaHWE Pe3ynbTaToOB MHTErPaLMOHHOr0 NpoLecca u KOHAUrypaumm CUCTEMbI, NOABEPTHY-
ThIX UCMbITAHUAM;

€) hopmManbHbIi PENU3 UHTErPUPOBAHHOW CUCTEMBI ANSA TECTUPOBAHMSA NPUTOAHOCTU.

10.3.2 Ecnu yctpaHeHue oTkasa Tpebyer mogmdmkaumm B npoBepeHHom HPD unu npoekTHOW cne-
yndbmkaymm, To 06 9TOM OTKa3€ HYXXHO COOBLUMTL COrnacHo npoueaypam, yCTaHoBMeHHbIM B 10.5.

10.3.3 JloBble OTKa3bl, OOHAPYXXEHHbIE BO BPEMSA CUCTEMHOW WHTErpauuu, KOTopble ABMAKOTCS NULLIb
OLMBKaMM HENOCPEACTBEHHO B MHTETPALMOHHOM NPOLECCE U KOTOPbIE HE 3aTparnBatoT Kakux-nmbo JOKyMeH-
ToB HPD, HE06Xx0aMMO MCNpaBnaTb NyTemM OOHOBNEHMS NnaHa CUCTEMHOW UHTErpauum.

10.4 Bepudnkauma MHTErPUPOBAHHOW CUCTEMbI

Bepudmkauus MHTErpUpPOBaHHON CUCTEMBI ONpeaenseT, A0MKHbIM N 06pa3oM 06beaNHEHBI B CUCTEMY
BEPUMULMPOBAHHbLIE 9NEMEHTbI U MOACUCTEMbI, COBMECTUMbI NN U PYHKLMOHUPYIOT fM OHU KaK NOMOXEHO.

10.4.1 Heobxoaumo, utobbl cuctema Obina NOMHOWM B MakCMMarnbHO MPAKTUYHOW CTENeHU AN AaHHO
Bepudukalmu.

10.4.2 Heobxoaumo, 4Tobbl TECTOBLIE CUEHapun, 0TOBpaHHble Ans BepudukaLmm CMCTeMbI:

a) Tectuposanu Bce uHtepdericol HPD 1 Bce 0OCHOBHbIE onepauuu;

b) Tectuposanu Bce xapakrepuctuku nHtepdgerica HPD, npueeaeHHble B cneundukauun TpebosaHuin n
B NPOEKTHOW cneuudmkaumm, Takue Kak NpoToKOIbI, MOCNEA0BaTENbHOCTU, CUHXPOHW3ALIMMN U ANEKTPUYECKne
¢yHKLuK;
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¢) obnaganu 4OCTaTOYHbIM NOKPLITUEM, NO3BONAOLMM NOATBEPAUTL, YTO HPD (yHKUMOHMPYET Ha Tpe-
GyeMOM ypOBHE 4151 BCEX JOCTMXKUMbIX B CUCTEME CIy4aeB.

10.4.3 MnaH cUCTEMHOW MHTErpauumn AO0MmKeH NAEeHTUAULUPOBATL BbINOJIHAEMbIE TECTbl ANA KaXaoro
TpeboBaHus K nutepdency HPD.

10.4.4 Heo6xoaumo, 4utobbl rpynna BepudmkaLmmu ¢ XopoLLMM 3HaHUEM cneuudukaummn cCMcTeMbl pac-
CMOTpEna Nporpammy UCNbITAHUI MHTErPUPOBAHHOW CUCTEMbI M OLIEHWUNA PE3YNbTaThl MCMITAHUNA.

10.4.5 OBopyaoBaHue, Ucnonb3yemMoe Ans Bepudukaumm cucremsl, HeobxoaMmo Haanexawmm obpa-
30M Kanubposarb.

10.4.6 Heo6xoaumo, 4ToObI UCNONb3yEMbIE MPOrPAMMHBIE UHCTPYMEHTbI BepudUKaLum COOTBETCTBOBA-
nu TpeGoBaHuaM pasgena 15, pacCcMaTpuBaloOLLIErO MHCTPYMEHTbI BepuduKkauum.

10.4.7 B xoae Bepudukaumm UHTErPUPOBAHHON CUCTEMbI HEOOXOAMMO MOKa3aTb, YTO BCE INEMEHTbI
cucTeMbl 06nafaloT agekBaTHbIMU SKCNIyaTaLMOHHBLIMU XapakTepucTukamu (Hanpumep, 6nokn o6paboTin n
YCTPOWCTBA CBA3MN).

10.5 MpoueAaypsbl ycTpaHeHUst OTKasa

10.5.1 Heo6xoaumo npuMeHsTb TpeboBanua MK 61513 (noanyHkT 6.3.2.4) («Ipoueaypbl yCTpaHeHUs
oTKaszay).

10.5.2 Mpoueaypbl YCTpaAHEHUA OTKAa3a JOJDKHbLI rapaHTUPOBAaTh, YTO nMobas Heobxoaumas Moauduka-
uns HPD cootBetcTByeT TpeboBaHuam pasgena 12.

10.6 AcnekThbl oT4yeTa 06 UCNbITAHUN UHTETPUPOBAHHON cuctemsl ¢ HDL-nporpamMmmupyembim
YCTPOUCTBOM

10.6.1 Heobxoaumo npumeHsiTb TpedoBaHus MOK 61513 (noanyHkT 6.4.5.2).

10.6.2 Pe3ynsrarhl MCNbITAHUIA HEOOXOAMMO COXPaHSTL B (hOopMe, MO3BONSIOLLEN MX BEpUdUKaLmio cne-
UManucTaMm, He 3aHATbIMU HEMOCPEACTBEHHO B pa3paboTke nnaHa sepudukaumum mnu B PakTU4ECKOM Bbl-
NOSIHEHUU TECTUPOBAHUS.

11 AcnekTbl Banugauvmn cuctembl ¢ HDL-nporpammupyembiMu ycTponcTBamu

11.1 O6wWwMe NonoxeHuaA

Banugauuio HPD, kak npaBuno, NpoBOAAT B pamKax atana sanuaauum cuctemol. Banuaauumsa cuctemol
paccmoTpeHa B M3OK 61513. Hactosiymii cTaHaapT yctaHaBnuBaeT AONONHUTENbHbIE TpeboBaHuA K Banuaa-
UuM 3KCnnyaTauMOHHbIX XapakTepuCTUK (PYHKLMOHANbHLIX, BPEMEHHbLIX U anekTpuyecknx) HPD.

a) B cooTBeTCTBUM € TPeBGoBaHUAMM K cMcTemaM knacca 1 ansa sanuaauun cuctemol v HPD Heobxoaumo
NPOBECTU UCTILITAHUS.

b) BanugaunoHHble UCNbITaHUA HEOGXOAMMO MPOBECTU Ha cuCTeMe B KOHGUrypauumn ee uHansHom
cOopku, BKNOYan OKOHYaTenbHyto Bepcuto HPD.

11.2 AcnekTbl NNaHa Banugauum cucteMbl ¢ HDL-nporpamMmupyeMbiMU yCTPOUCTBAMMN

11.2.1 Banuaauuio cucremMbl HE06X0AMMO NPOBOAUTL B COOTBETCTBMU C hOpMarnbHbLIM NMAaHOM Banuaa-
UMM CUCTEMBI.

11.2.2 B nnaHe cneayert onpeaenuTb CTaTUYeckue U AuHaM1M4eckne TECTOBbLIE CLieHapu.

11.2.3 Heobxoaumo paspaboTaTb NnaH Banugauum CUCTEMbI, 8 pe3ynbTar Banuaauuy JOMKHbI OLIEHUTb
cneuunanucTbl, HE Y4acTBYIOLLME B NPOEKTUPOBAHWUM U peanu3auuu.

11.3 Banupauma cuctemMbl

11.3.1 Cucremy HeobxogMMo TECTMPOBAaTL C MOMOLLLID CTATUMECKUX U AUHAMUYECKUX BXOAHbIX CUT-
HanoB, UMUTUPYIOLLMX HOPMarbHYHO 3KCMyaTaumio, OKUaaeMble NpU dKennyaraumn cobbiTus 1 aBapuiHbie
ycnoeusi, TpebyoLume aencTBuii.

11.3.2 Kaxkayto cpyHKUmMIO kateropum A cuctemMbl HE0BX0AUMO TeCTUPOBaTL HABOPOM MCMbITAHUIA, NOA-
TBEPXAAIOLLMX KaXKAbIA HEOBX0AUMBIN BbIXOAHOW CUTHAN OAUHOYHBLIM UM KOMOUHUMPOBAHHBIM CNOCOGOM.

11.3.3 Mpun ucnbITaHUsIX HEOOXOANMO:

a) oxBaThklBaTbh BCe (PyHKUMKU cneumndukaumm TpeboeaHuit HPD Bo BCcex pexxumax (Cm. 6.2);

b) oxBaTbiBaTE BCE AMana3oHbl CUrHANOB U PaCYETHLIX MapamMeETPOB, €CnK AN 3TOr0 UMEETCs BECOMOoe
OCHOBaHME;
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C) 0XBaTbIBaTb Ma>XOPUTAPHYIO NOTUKY, APYTYIO O4WHOYHYIO UMM KOMOUHUPOBAHHYIO NOTUKY;

d) ncnbITbiBaTH BCE CUrHamMbl aBAPUAHOIO OTKIIOYEHUA UNK 3aLLMTHBIE CUTHANBLI B KOHUIypaLuu OKOH-
YyarenbHOn COOPKY;

€) 0XBaTbIBATb HEOOXOANMYIO PEaKLMIO Ha YKa3aHHbIE OTKa3bl;

f) oxBarbiBaTh BCE Npoyne PyHKLMKU, OKasbiBaloLWwme BNusiHMe Ha 6e30NacHOCTbL peakTopa.

11.3.4 Kpome TOro, 3Ha4€HUsA BXOAHbIX CUTHANOB, OXXMAAEMbIE BbIXO[HbIE CUTHATbI U KpUTEPUU 0OOCHO-
BaHUS NPUMEHEHUA HEOOX0AUMO yKa3aTb B NnaHe Banuaauum CUCTEMBI.

11.3.5 OBopyaoBaHue, UCMONb3yemMoe Ans Banuaauum, HeobxoauMo COOTBETCTBEHHO kanubpoeath U
KOHMrypuposatb (napamMeTpbl annapartypbl M NPOrpaMmMHOro obecneyeHus).

11.4 AcnekTbl 0TYeTa O Banugauum cuctembl ¢ HDL-nporpammupyeMbiMu yCTPOMCTBAMU

11.4.1 B ortyeTe 0 Banuaauum cucTembl HEOOX0AUMO AOKYMEHTANbLHO 3achuKkCUpoBaTh pesynbraTbl UC-
NbiTaHWW, CBA3aHHbIe ¢ HPD, BKNIOYEHHLIM B CUCTEMY.

11.4.2 B otuete HeoOXxoauMO uaeHTUuUUMpOBaTL annapaTHble CpeficTBa, NporpaMMHoe obecneveHune,
npy HeoOXOAUMOCTHU, UCTIONB3YEMYIO KOHUIYpaLIMIO CUCTEMDI, UCNONb3yeMble KOH(UTYpaUUn MHCTPYMEHTA
U NCnonb3yemoe ucnbiTatenbHoe 06opyaoBaHue (BKNOYas ero kanubpoBKY U UMUTALMOHHbIE MOAENU) B CO-
otBeTcTBUU ¢ MOK 61513 (nepeuncnenune b 6.4.6.2).

11.4.3 B oTyeTe HEOOX0AMMO TaKke MAEHTUUUUPOBATE NMOObIE PACXOXAEHUS, BbISBNEHHbIE NPU UC-
nblTaHWUW.

11.4.4 [laHHbI OTYET AOMKEH NOALITOXMBATL pPe3ynbraThl BanuaauMm CUCTEMBI.

11.4.5 [JaHHbI OTYET AOMKEH OLEHUBATL COOTBETCTBUE CUCTEMbI BCEM TPEOOBaHUAM.

11.4.6 Pesynbrarbl HEOOX0AUMO COXPAHUTL B (hopMe, NO3BONAIOLWENH UX BepudMumMKaumio cneumanu-
CTaM, He 3aHATbIM HENOCPEACTBEHHO B Banuaauuu.

11.4.7 MoaenmpoBaHus CTaHLUUK U €€ CUCTEM, UCNONb3yeMble ANsa Banuaauumu, Heo6xoaumMo AOKYMEH-
TanbHO 3adyMKCUPOBATb.

11.5 Mpoueaypbl yCTpaHEHUA OTKa3a

TpeGosaHus 10.5 Takke HeO0GX0AUMO NPUMEHSATL K acnekTam Banuaauum cUCTeMbI, CBA3aHHbIM ¢ HPD.
12 Moandmnkaums

12.1 Mogudukauus Tpe60BaHUil, KOHCTPYKLIMM UMK peanu3auum

12.1.1 Heobxoaumo, 4tobbl Nnpouecc MoaudukaLum U JOKyMEHTaUmMsi COOTBETCTBOBaNM TpeboBaHusM
M3K 61513 (nyHKTbl 6.2.8 1 6.4.7), MOK 60987:2007 (pasaen 12) » MOK 60880:2006 (pasaen 11).

12.1.2 Bce 3aTparuBaemMbleé JOKYMEHTbI A0IKHbI MPOBEPUTL COrMacHo TpeboBaHusamM pasgena 9 cneuu-
anucTbl, He 3aHATbIE B NMPOEKTMPOBAHMU NN peanusauun MogudukaLum.

12.2 Moaudukauma MUKPOINIEKTPOHHON TEXHOSOIMHU

MocraBLuk MOXET OOHOBUTbL MUKPOINEKTPOHHYIO TEXHOMNOTUIO (HanpuMep, HOBasi BEPCUS 3arOTOBKM
FPGA, 4t06bl yBENUUMTL BLICTPOAENCTBUE UMM YMEHbLUMTL pasmep kpucrtanna). Jaxe ecrnu HoBas yacTb
3asBMNeHa Kak «COBMECTMMAasy, 3TO He ABMNSETCHA rapaHTUen Toro, 4to nwbas AaHHas KOHCTpyKuusa Oyaer
(bYHKLMOHUPOBATL TOXKAECTBEHHO HA 060MX YCTPOMUCTBAX.

12.2.1 Mpouecc 060CcHOBaHUA MPUMEHEHUS (CM. pasaen 7) He0B6XoAMMO BbIMOMHUTL CHOBA, CONPOBOAUB
B crny4yae HeoOXoaMMOCTM BCEMM 3aTparuBaeMbiMU 3Tanamm dM3HEHHOTO LMK B 3aBUCUMOGTM OT BbISIBIEH-
HbIX pasnnyni.

12.2.2 Heob6x0aMMO CHOBA BbIMOMHUTL COOTBETCTBYIOLLME MEPONPUATUSA NO BEpUUKALMKN U AOMKHBIM
00pa3oM Mx AOKYMEHTanNbHO 3aPUKCUpoBaTh, YTOObI rapaHTMpoBaTb CoOMAeHNe BCEeX (PYHKLMOHATbHbIX,
anekTpuyeckux Tpebosanuii u TpeboBaHNIt CUHXPOHM3aLMN.

12.2.3 [laxke ecnu HOBbIE U CTaPbIE YaCTWN UMEIOT OAUHAKOBYHO JIOTMYECKYHO KOHIUIypaLMIO U COBMECTH-
Mbl MO BbIBOAAM, TO HY>XHO OLIEHWUTE U AOKYMEHTAanNbLHO 3auKkCupoBaTe HEO6X0ANMMOCTb MOBTOPHON reHepa-
LUK NnporpaMMHbIX hannos (HanpuMep, 13-3a Bapuauui B CUHXPOHU3aLMKN MU HAaNPSYKEHUSAX NPOrpaMmMumpy-
IOLLIMX UMIMYMBCOB).
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13 NpoussoacTteo HDL-nporpammupyemoro yctpomucTaea

13.1 O6wue nonoxeHms

O6nacTb NPUMEHEHUS HacTOALLEro CTaHAApTa UCKIIOYaEeT NPOEKTUPOBAHUE U U3TOTOBNEHWE npeaBa-
puTEnbHO pa3paboTaHHbIX MUKPOINEKTPOHHBIX PECYPCOB (Hanpumep, 3arotosok FPGA), ncrnonbsyemMeix npo-
ueccom paspabotkm HPD B kauecTee BXOAHbIX AaHHbIX. B HacTosiLem ctaHaapTe TEPMUH «NPOU3BOACTBO»
0603HaYaeT 3aKnioYnTENbHbIE 3Tanbl, KOTOPbIE MNOCTABMSAIOT FOTOBYIO K MICNONb30BAHMIO UHTETPanbHYIO CXeMy
B CUCTEMY KOHTPONS U ynpasneHus.

13.2 NMpousBoacTBEeHHbIE UCNbITAHUA

13.2.1 Mpu NpoBeaeHUN UCNbITaHUI Heobxoaumo npoBepuTb yHkuun HPD, a Takke ero BpeMeHHbIe
XapakTepucTuku (Takue, Kak 4yactota, BpeMsa nogbema u cnaga, Bpemsi pacnpoCTPAHEHUst U T. [1.) U SMeKTpu-
YecKue xapakTepucTuku (Takue, kak SHepronoTpedneHne, eMKOCTM U T. 4.).

13.2.2 Cneayet noaATBEPAUTb, YTO UCMbLITAHMS, BbIMONIHEHHbIE U3TOTOBUTENEM UHTErpanbHON CXEMbl,
cooTBeTCTBYIOT TpeGosaHusam 13.2.1. Mpoussoautento 060pya0BaHUsSi KOHTPONSA U YNPABNeHus He obA3arernb-
HO MOBTOPATb UCMbITAHUA, BbIMNOSIHEHHbLIE U3rOTOBUTENEM UHTErpanbHON CXeMbl, U 3HaTb COOTBETCTBYIOLLiME
TECTOBbIE BEKTOPSI.

13.2.3 Ecnu He BbINOSHEHbI TpeboBanua 13.2.2, To npou3BoauTento 060pya0BaHNS KOHTPONA U ynpas-
neHust HeoOxoAMMO NPOBECTU AOMNOSIHUTENbHbIE UCTbITAHUA (C AOKYMEHTanbHO 3adPUKCMPOBAHHLIMKN BXOA-
HbIMK CUTHaNaMu, OXUAaeMbIMU BbIXOAHBIMU CUrHanNaMm U KpurepussmMm 060CHOBaHUA NPUMEHEHUS), YTOObI
BbIMOMHUTL BCe TpeboBaHua (cMm. 13.2.1).

13.2.4 Mpu NPOU3BOACTBEHHBIX UCTILITAHUSIX, BbINOMHSAEMbIX HA ypoBHe nnat (nocne c6opku HPD Ha
neyaTHoOI nnarte, HanpMmep, NOCPEACTBOM MNaiku), HEOOXOAUMO NPOBEPUTD, YTO MHTEPdENC AAaHHON YacTh
paBoTocnocobeH (Hanpumep, UCNbITAHUE Ha OTKA3 TUMA «KKOHCTAHTHAs OLMOKa KOHTaKTa/BblIBOAAY, rMobansb-
HOEe (DYHKLIMOHANBHOE UCMLITAHUE).

13.2.5 Kaxgas u3rotoBneHHas 4actb AOSDKHA NPOWTM NPOU3BOACTBEHHbLIE WCNLITAHUA UNWU AOMKHA
ObITb OTKNOHEHA.

13.2.6 Pe3ynbraTbl UCNbITAHUIE HEOBXOAMMO XPaHUTL BMECTE C MAEHTU(PMKALMOHHOW MHopmaLumen,
TaKoW Kak HOMep napTuM Ans AWarHOCTUKU NOTEHLMANbHBIX TEXHONOrMYecknx npodnem.

13.3 Mporpammupytowmne cainbl 1 nporpaMMmupoBaHue

13.3.1 Heobxoaumo, 4tobbl nporpammupylolume cainbl coaepxanu nporpammbl 0GHApYXeHUs OLLIn-
60K, a nporpaMMupytowiee o6opyaoBaHue ux NpoBeEPANo.

13.3.2 NS KaXkaon M3roToBneHHOM 4acTu HeoBxoaumo:

a) NPOBEPUTbL KOHUrypaumio nocne NporpaMmmMmupoBaHus;

b) coxpaHuTb COOTBETCTBYIOLLYIO MH(POPMALMIO O KOHTPONENPUIOAHOCTK, Takylo kak HOMEp napTum,
daiin CUCTEMHOrO XXypHana nNporpamMmmMupoBaHuUs, XapakTepUCTUKKM NporpaMmMmmnpyemblx nepekniodarenen 40
1 nocne NporpamMmmMupoBaHus.

13.3.3 Heobxogumo cobnioaaTtb BCe npoueaypbl M TpeGOBaAHUA, YCTAHOBNEHHbIE N3TOTOBUTENEM UHTE-
rpanbLHON CXeMbl (Hanpumep, ANa NpeaoTBPALLEHUA SNEKTPOCTaTUHECKOro paspsaaa).

13.3.4 Heo6x0a4UMO0 UCNONL30BaTL TOMLKO T€ NPOrPaMMHbLIE UHCTPYMEHTLI, HA KOTOPbIE U3rOTOBUTENb
MHTErpanbHoi CxeMbl AaeT rapaHTuio u o6ecneunBaeT ux NOAAEPXKY.

14 AcneKkTbl MOHTaXa, BBOAA B IKCMIyaTaumio U 3Kcnnyarauum
HDL-nporpammupyemMmoro ycTpomncrea

a) Heobxoaumo, 4tobbl NPOLECC U AOKYMEHTaLua AN MOHTaXa, BBOAA B 9KCNAyaTaumio U akcnnyara-
uum cooteetcTBoBanu Tpebosannam MIK 61513 (nyHkTbl 6.2.7 1 6.3.6), MOK 60987:2007 (pasaens! 10 u 13)
1 M3K 60880:2006 (pasaen 12).

b) B coorBetcTBUMM ¢ MOK 60671 CUCTEMBI KOHTPONS U ynpasneHus u 060pyaoBaHue, BbINONHAKLLEE
dyHKUMK KaTeropum A, NepMoANHECKU NOABEPraloT UCMLITAHMIO ANA NOATBEPKAEHUA HaANEXaLero gpyHkuu-
OHMpOBaHUA. [na AoCTXKEHUs HeoOX0aUMOro TeCToBOro NokpbiTua ana HPD cneayeT ucnonb3oBatb aaek-
BaTHblE METOAWUKU UCMLITAHMIA B LIENAX NOBbLILLEHUSI KOHTPONENPUrOAHOCTU, HaNpUumep nepudepuinHoe cka-
HUpOBaHue.
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15 UHCTpyMeHTanbHbIe NporpaMmMbl Ans pa3paboTku
HDL-nporpammupyeMbIX yCTPOMUCTB

15.1 OOwune nonoxeHus

K MHCTpyMEHTanbHbIM nporpammam, npuMeHsiembiMm npu paspabotke HPD, HeobxoauMO NpUMEHSTb
TpeboBaHuA, yctaHoeneHHole B MOK 60880:2006 (pasgen 14), 3a ucknioveHnem tpeboBaHuii 14.3.4.3,
143.44n14345.

MpumMmevyaHune 1 — TexHnyeckasn oLieHKa KOMMNaHUM — MOCTaBLLYMKa NporpamMMbl (He orpaHuveHHas rapaHTuei
KayecTBa) sSiBNSETCA NpMeMrieMbiM METOAOM AN BbinonHeHusi TpeboBaHus MOK 60880:20061 (nyHKT 4.2.2) npu ycrnoBuy,
YTO [OCTYNHA COOTBETCTBYIOLLAsA JOKYMEHTaLus.

MpuMevyaHue 2 — TepMUH «HAAEXHOCTbY» MHCTPYMEHTArbHLIX NporpaMM, ucnonb3yemolit B MOK 60880:2006
(pasaen 14), B HacToAWEM cTaHAapTe 03Ha4YaeT «J0CTOBEPHOCTbY UMK «NPaBUMBbHOCTbY.

MpumevyaHue 3—MNCO/M3IK 9126 zameHeH Ha NCO/MIK 25000.

MpuMevyaHUe 4 — BUONMOTEKN, UHTETPUPOBaHHBIE B UHCTPYMEHTANbHbIE NPOrPaMMBI, MOMYT GbiTb OLIEHEHLI B
KOHTEKCTE OLEHKM MHCTPYMEHTarbHBIX Nporpamm.

MpumevyaHne 5 — Bepudukaymsa BbIXOAHBIX CUrHAroB MHCTPYMEHTaNbHOW NPOrpammbl, pacCMOTPEHHas B
MG3K 60880:2006 (noanyHKT 14.3.2.4), MOXET 6bITb BLINOMHEHA pasfUYHLIMKA cnocobamun, HanpuMep Mo eNUPOBaHNEM C
MOMOLLbIO UMUTaTOpPa, OTIIMYHOMO OT KOMIIEeKTa OCHOBHOIO KOMMIEKTa UHCTPYMEHTanbHLIX CPEACTB.

15.2 lononHuTtenbHble TPEOOBAHUA K MHCTPYMEHTAM NPOEKTUPOBAHUA, pearnu3auum
M MOAenupoBaHuA

15.2.1 Heobxoammo, 4ToObl MHCTPYMEHTarbHbLIE NPOrpaMMbl NPEAOCTABNANMU AOCTYN K NapameTpam,
ynpaensoLWwmM IOrM4eCckuM CUHTE30M U peanusauuen (HanpuMep, Yepes HaCTPONKK).

15.2.2 IHCTpyMEHTarnbHble NPOrpaMmbl HE AOIMKHBLI A06aBNATL CTPYKTYPLI, HE NPOCNEXUBAEMbIE HEMO-
CPeaCTBEHHO 40 UCXoaHbIX onepatopoB HDL (Hanpumep, ayonupoBaHue norm4eckoro aneMeHTa ansi coor-
BETCTBUSI TPeDOBaHUIO CUHXPOHM3auuu) 6e3 npeaynpexaeHust.

15.2.3 TpoEKTMPOBLUMKA AOMKHbI obnagaTb paHee MONyYeHHbIM 3HAHUEM WHCTPYMEHTanNbHbIX NpPo-
rpaMM; B YaCTHOCTU, OHU AOSMKHbI 3HATb, KaK NPOrpamMmMbl (PYHKLIMOHMPYIOT HA CTPYKTYPax U KOHCTPYKLUUSAX,
UCNOnb3yeMbiX B MPOEKTE.

15.2.4 Ecnu uHCTpyMEHTanbHan nporpamma Tpedyer apryMeHTOB KOMaHAHOW CTPOKM, TO HEOBX0AUMO
ux Hanuuue B haitne cueHapus (pasmeLleHbl Noa ynpaeneHuem KoHdurypaumen) ana usbexaHms owmbok
py4YHOro BbI30Ba.

MpumeyaHue 1 — BobllensnoxeHHOe NONE3HO HE TOMBLKO ASIA COMTTacOBAHHOCTU, HO M NS OLIEHKN NPOUCXOX-
AEeHUA 0TKasa, KOTOpbI MOXeT GbITb B UCXOAHOM KOAE, B NPOrpaMMe Ui B MapamMeTpax nNporpaMMel, a Takke 418 OLEeHKN
noteHyuana CCF, 06ycnoBneHHOro MHCTPyMEHTaMn NPOEKTUPOBaHNSA U peanuaaLmn.

15.2.5 MNpu nepexoae Ha HOBYKO BEPCUI0 UHCTPYMEHTANbLHOM NPOrpaMmbl, KOTOpas OTBEYaeT 3a npe-
obpasoBaHue NPOEKTHON UHpOpMaLMK (HanpUMeEp, NMOTMYECKUIA CUHTE3 UMW pasMELLEHUE U TPACCUPOBKA),
BCE 3aTparnBaembie MeponpusaTUS No MOAENUPOBAHUIO, aHanNu3y u Bepudukauum HeoOXoaUMO BbINOSIHUTL
3aHOBO.

NMpumevyaHune 2 — MoxHo obocHOBaTL B X0e AOKYMEHTMPYEMOro aHanmsa, 4To faHHas mMogudukauyua npo-
rpaMmbl He MOXET 3aTPOHYTL BbILLEYNOMAHYTYIO AEATENbHOCTb, HanpUMep KOPPEKLMIO HEKOTOPOro HECOrNacoBaHHOro
nosegeHns B rpadPU4eCKoOM NONb3OBaTENBLCKOM UHTEpPdENce NporpaMMbl.

NMpumeyvaHue 3— Meponpuatus, KoTopble GbinNK 3aBepLUEHEI 10 U3MEHEHUS] NPOrPaMMBl, He HYXKHO NOBTOPSATb.

16 CermeHTaumsa unu pasaeneHne KOHCTPYKLMN

16.1 BeoaHble cBeaeHUnA

Ha HekoTopbix HPD BO3MOXHBI NPOEKTUPOBAHUE U peanu3auums CXeM, U30NUPOBAHHBIX C MOMOLLBIO U-
3NYECKN Pa3NUYHbIX 30H MHTErPanbHON CXeMbl U UMEIOLLIMX MUHUMASIbHBIE CBA3U UIU UX NMOMHOE OTCYTCTBUE U
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He ucnonb3yLme obwpe annapaTHble pecypcbl. Hekotopble HPD noaaepxuBaioT Takue 30Hbl, MHOr4a Hasbl-
Baemble «03epamMuy, C HEMCNOMb30BaHHbLIM/HENPUIOAHBIM NPOCTPAHCTBOM MEXAY HUMU. HekoTopble npenmy-
LecTBa CerMeHTauuyM unu pasgeneHus KOHCTPYKUUM MOTyT BKMOYaTh B ce0A peanu3aumio BCNOMOraTernbHbIX
UIn NoaaepXmBaroLLnx PYyHKUMIA (4TO He AOIMKHO ObiTb 3aMeHON ANA pe3epBMPOBaHHLIX KaHaNoB/LUeno4ek B
KOHCTPYKLMKU HA CUCTEMHOM YPOBHE).

16.2 BcnomorartesibHble PYHKUMU Unu PyHKUUU noaaepKu

16.2.1 OO Me NONOXeHUs

BcnomoratenbHble OYHKUMM UM OYHKLMW NOAAEPXKKM, peanu3oBaHHble HAa HPD, gaxe ecnum OHU He
OTHOCATCA K PyHKUMAM KaTeropum A, ob6nagaloT NoTEeHUMAnoMm BRAUSATb HA DYHKUMK KaTeropum A AaHHOro
HPD. Takum 06pa3om, ecnm Henb3A NOATBEPANUTL, UTO TpeboBaHuaA 16.2.2 cobntogeHbl, TO He06xoanMo pas-
paboTtaTb, peanu3oBartb U BepUPULMPOBATL BCOMOraTesibHble PYHKLUMU UK PYHKLUUKM NOAAEMKKM B COOT-
BETCTBMM C TPeBOBaHMAMU HACTOALLEro cTaHaapTa (TO eCTb Kak OYHKLUMM KaTeropum A).

16.2.2 PasgeneHue BcnomorartesibHbiX (hyHKUM unu pyHKUMA noanepKKku, OTSIMYHbIX OT KaTe-
ropum A

Hacroawwit ctaHgapt noaTBEpXAaEeT, UTO NPU NPUMEHEHUM CNELUMUYHBIX MEP MPOEKTUPOBAHUSA U pas-
aenexnna HPD MOXHO rapaHTupoBaTh, YTO BCOMOraTenbHble OYHKLMW UK PYHKUUKU NOAAEPKKU HE3ABUCUMbI
OT (PYHKUMI KaTeropum A u He MOTyT HeHaanexawmmM 06paszom BNUATb Ha BbIMONHEHUE (PYHKLMI KaTeropum A.
Mpu cooTBeTCTBUM TPeBOBAHUSM, NPUBEAEHHBIM B NEpeUYncneHmnsax a) — h), BcnomorarenbHble MYHKUMU UK
YHKUMM Noaaep»Kkn MOXHO peanu3oBatbk Ha HPD knacca 1 6e3 Toil CTeneHn CTporoctu, kotopas Tpebyetcs
Ana PyHKUMA Kateropun A:

a) HeoBxoaMMO MPOAEMOHCTPUPOBATL MPU NOMOLLM KOHCTPYKUMKU, peanu3aumm, OLEHKU U CUcCTeMaru-
YecKoW Bepudukaumm TO, YTO IKCNNyaTauusa unm 0Tkas AaHHbIX BCMIOMOraTenbHbIX (PYHKUMA Unn OyHKLMIR
noaaep>Xku He MOTYT BNUATb MPSAMO UIU HA BbIMONHEHUE KAKON-NMBO (PyHKLUKM KaTeropum A, HE3aBUCUMO OT
TOro, AIBNSAETCA NU NpUYnHa OTKa3a BHYTPEHHEN UK BHELUHEW no oTHowweHuto kK HPD (Hanpumep, Bbl3aBaHa
WCTOYHUKAMM SNEKTPONUTAHUSA, KOPOTKUM 3aMblKaHUEM HA NOAKIIOYEHHOW MIMHUU U T. A.);

b) naHHaa AgemMoOHCTpauMa AOofKHa paccmaTpuBaThk BCE NOTEHUMArbHbIE MPUYUHBI NOMEX, HaMpPUMep
OYHKUMOHASBHbIE, 3MEKTPUYECKUE, ANEKTPOMArHUTHbIE, TENMOBbLIE U T. 4.;

C) B YaCTHOCTW, 30Hbl MHTErpanbHOW CXeMbl, UCMONb3yEMbIE ANA peanu3auun Takux BCMOMOraTenb-
HbIX PYHKLMIA MK PYHKLMIA NOAAEPXKKU, AOMKHBI (PU3NYECKM OTNNYATBLCA OT MCMONb3yeMbIX AN peanusauum
pyHKUMI KaTeropun A,

d) B cnyyae moandukaumum HPD cneayeT noaTBepauTb, 4to TpebosaHua 16.2.2 Bce ewe cobnioaarorces;

€) HeoBX0aANMO, YTOOBI UHTEPENC MEXAY CXEMaMM, PpeannuayoLUMN PyHKUUKU KaTeropun A u BCMOMO-
ratenbHble PyHKUMM nnu PYHKLMKA NOAAEMKKU, Obln MPOCTBIM U NMOMHOCTLIO BEPUMULMPYEMBIM;

f) AaHHbIe, NONyYeHHble (PYHKUUAMU KaTeropumn A OT BCNOMOraTesbHbIX YHKUUA Unn (PyHKUUIA Noa-
OEePXKU, HEOOXOANMO OrPaHUYNTL 3HAYEHUAMU CTATUYECKUX NapamMeTpoB (Hanpumep, KOHCTaHTbI Kanubpos-
KW, yCTaBKu);

g) dyHKUMK KaTeropun A He AOSKHbI 06nagarb BPEMEHHON 3aBUCMMOCTBIO OT MOMYYEHUSA AAHHbIX OT
BCNOMOraTernbHbIX PYHKUUIA UM PYHKLMIA NOALEPHKKM;

h) HeobxoaMMoO peanu3oBaTh ajgekBaTHble Mepbl 6e30macHOCTH (Hanpumep, 6e3onacHble MPOTOKONbI
CBA3K) ANS Noboro MHPOPMAaLMOHHOIO B3aUMOAENCTBUS MeXay (PyHKLUUSIMKU KaTeropum A u BCnoMoraTtenb-
HBIMW (PYHKLMSAMW UK PYHKUMAMU NOAAEPXKKM Takum 06pa3omM, YToObl OBHaPYXUTb BCE OLUMOKM nepeaayn
[JaHHbIX U NPeANPUHATL NnoaxoasaLme 6e3onacHele Mepbl PearnpoBaHMA UK NOATBEPANTL NPABUIBHOE NOny-
YEHWe JaHHbIX.

17 3awuTa ot oTKasa no odbuwen npuumHe B HDL-nporpammupyemom
ycTpoucTBe

17.1 BBoAHbIE CBeAEHUA

CucreMaTnyeckue 0Tkasbl MOTYT BO3HMKHYTH B NMOBGOM MpoLEecce NPOEKTUPOBAHUS U peanu3aumm us-3a
oLmMbBKM NnepcoHana; u, CnegoBaTenbHO, Takue 0TKasbl MOTYT BO3HUKHYTh BO BPEMS MPOEKTUPOBAHUA U pea-
nusaumn HPD (nu6o B paspaboTtaHHOM YacTu, NMBO BO BKIMOYEHHON CYLLECTBYIOLLEN paHee KOHCTPYKLUUMn).
CnepoBatensHo, Ha HPD noTeHuuansHO MOryT NOBMNUATh CKPbITbIE CUCTEMATUYECKUE OTKA3bl, KOTOPbLIE NPU
BO3HUKHOBEHWUU HEKOTOPbIX MHULMUPYIOLLMX COBbITUI MOryT npuBectn kK CCF npu Co3gaHMM MHOTOYUCHEH-
HbIX 3K3eMNNSAPOB Knacca KoHCTpykuun HPD.
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MoTeHuman Bo3HUKHOBEHUSs CCF B MHOroSneMeHTHbIX CUCTeMax pacCcMoTpeH B craHaaptax MK 45A
Gonee BLICOKOIO YPOBHSA, B YacTHOCTM M3K 61513 n M3K 62340. MoTteHuman Bo3HmkHoBeHus CCF, o0ycnos-
NEHHbIX CO3AaHMEM MHOXECTBEHHbIX 3K3eMNNsipoB KOHCTPYKuun HPD B gaHHON cucTeme, paccMaTpuBaeTca
B HacTosiLeM ctangapte. Kak ykaszaHo B pasaene 1 «O6nactb NpMMEHEHUA», HAaCTOALLMI CTaHAAPT yCTaHaB-
nuBaeT TpeboBaHuA k paspaboTke u Bepudukauun u TpeboBaHUSA, KOTOPbIE MUHUMU3UPYIOT NOTEHLUanN Ans
cuctemarmyeckmx otkazos HPD, n Takum o6pasom — MOCKOSbKY Takue oTKasbl MOryT BbidaBaTb OOl — TaKke
MUHUMU3MPYIOT noTeHuman ana CCF, obycnosneHHbix HPD.

B 17.2 npuBeaeHbl 4ONONHMTENLHLIE TPeBOBaHUA, HALUENEHHbIE HA 3aLMTY OT CUCTEMAaTUYECKUX OTKa-
30B, kOoTOpbLIe MOryT npusectn k CCF, o6ycnosneHHbiM HPD.

17.2 Tpe6oBaHuA

17.2.1 AcnekTbl npoueccos pa3pabotku HPD, koTopbie moryT npueecty kK CCF MHOXECTBEHHbIX 9K3EM-
NNAPoB KOHCTPYKUun HPD (M KOTOpble HE PACCMOTPEHbI B HACTOALLIEM CTaHAAPTE), A0IMKHLI COOTBETCTBOBATD,
B 3aBUCMMOCTU OT NPUMEHMMOCTH, TpeGoBaHuam M3IK 60880:2006 (nogpasaen 13.1) (3ameHssa «nporpamm-
Hoe ob6ecneveHne» Ha «HPD»).

MpumevyaHune 1 — YkasaHHble acnekThl, kak NpaBuIo, cBA3aHbl ¢ paspaboTkoit nporpaMm Ha HDL.

17.2.2 B 3aBUCMMOCTU OT NPUMEHUMbIX TpeboBaHUI HEOOXOANMO BbIMOSIHUTL AHANM3 COrnacHo Tpebo-
BaHnam MOK 60880:2006 (nyHkTol 13.3.1-13.3.4, 13.3.7-13.3.8), utoObl paccMoTpeTb acnekTbl NPOLECCcoB
pa3pa6oTtku HPD, koTtopbie MoryT npuectn K CCF MHOXECTBEHHBIX 9K3eMMIAPoB KOHCTpyKuuu HPD (u koTo-
pble paHee He Obinu PacCMOTPEHbI B HACTOALLEM CTaHAAPTE).

MpumMmevyaHune 2 — HekoTopble TpeboBaHMA 3TUX NofnyHKTOB paccmartpusatT CCF B cucteMax Ha ypoBHe
apXUTEKTYPbI KOHTPONA U yNpaBneHWUs, XOTA NyYlle WX pacnonoXuTb B CTaHAapTe BbiCLLEro YpoBHs, nocesieHHoM CCF,
M3K 62340. B uensix coxpaHeHus cTpykTypbl ctaHgaptos cepun MNK 45A npeagnaraetcst nepeHectu aTu TpebosaHmna B
M3K 62340 npu cnegyloleit akTyanusayum ctaHgapra.
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MpunoxeHue A
(cnpaBouHoe)

JokyMeHTauuA

HacTosilee NpunoxeHue onpegensieT TUMUYHYI0 JOKYMEHTaLUMIO ANA KaXA0ro U3 pasfenioB HacTOSALWEro cTaHaap-
Ta. CopepXuMoe MOXHO OpraHM30BaThb B Habop AOKYMEHTOB, OTIMHAKOLNXCA OT NPeASIoKEHHbIX B HACTOSILLEM NPUNOXKe-
HUW, NPW YCIIOBUU, YTO pasAenbl YETKO MAEHTU(DULUPOBAHSI.

A.1 MpoekTt

a) NnaH ynpasneHusa NpoeKkTomM,;
b) nnaH obecneveHus kayecTBa;
C) NNaH ynpaeneHns KoHpUrypavuuei.

A.2 Cneumcpukaumusa Tpe6oaHuii kK HDL-nporpammupyemoMy yCTpPOHCTBY
a) cneyndukauma TpebosaHuii;

b) oTuyeT no aHanuay TpeboBaHuii;

C) akT.

A.3 O6ocHOBaHUe NPUMEHEHUS 3arOTOBOK MHTErpanbHbIX CXeM, KOHdUrypupyeMbix GNOKoB u npeaBapu-
TenbHO pa3paboraHHbIX 6NoKoB

a) cneyudukauus TpeboBaHWi K SNIEMEHTY;

b) nonk3oBaTenbckaa JokyMeHTauusA no 6e3onacHocTy;

C) NMpoYas AOKYMEHTaUMA K anNeMeHTY, BKniodas mobyto uHdopmaLuio, Takylo Kak cneuudukauus, KOHCTPYKLUS,
ucnbiTaHWe, onbIT 3KcnnyaTauumu,

d) oT4eT No aHanusy;

€) AOKYMEHT, cofepKalluil npaBuia NCnonb30BaHuUs,

f) oT4eT no aHanu3y pesynsraToB 060CHOBaHMSI MPUMEHEHHUS.

A.4 MNMpoekTupoBaHue u peanusauua HDL-nporpammMmupyemMoro yctpoicrBa

a) cneumduKkaLms NpoekTa, BKIoYas:
1) onucaHue: pa3bmBKU HA OCHOBHbIE MOAYMMW, ONUWUM 3aALUMTHOO NPOEKTUPOBAHUS, UAEHTUMDUKALUN MUKPO-
3MEKTPOHHO TEXHOMOMMMK, MHCTPYMEHTOB, KOHbUrypupyemblx 6nokos u PDB;
2) onucaxue pabouvero NpoekTa, BKNOYas:
- onucaHue Ha RTL;
- OpraHu3ayuoHHbIe onuuu (Moaynu, NOAMOAYNN, UHTepdeichl, NPOTOKOMLI N T. A4.);
- NpefBapuTenbHbIE ANEKTPUYECKUE XapaKTEPUCTUKN U CUHXPOHWU3aLUK;
3) onucaHue peanusauuu, BKIOYas:
- ONUcaHMWe Ha ypOBHE NOrUYECKUX SNEMEHTOB (CNNCOK CBA3EN), cneLpanbHoe TEXHONOrMYeckoe onucaHue
AN nponsBoacTBa, 06paTHOE aHHOTUPOBaHUE,
- peanusauusa mMoaynei, KpUTUHECKUX CUrHamnoB 1 pacnpeaeneHus anekTponuTaHnus, onuuii MHCTPYMEHTOB,
BCNOMoraTenbHbIX hannos, UCNONb3yeMbIX ANA peanusauyun, Takux Kak «pannsl orpaHudeHuiny,
- OTYET NO NOCT-TPAaCcCMPOBOYHOMY aHanuay, otT4eT no STA;
- @aHanu3s KOHTPONENpUrofHOCTH, TECTOBLIE BEKTOPLI ANA NEPUOAUHECKUX UCTILITAHWUN;,
- aeKTpuUYeckue xapakTepucTuku u nogpobHele CMHXpPOHWU3aLUuK;
b) oT4eThI, aKkThl.

A.5 Bepudmkauusa HDL-nporpaMmMmmupyemMmoro ycTtpoictBa

a) NnaH Bepudukauuu,

b) AOKyMEHT, copepXalLuii: onucaHue UCNbITaTENbHOro CTeHAa, KpUTEpUN NOKPLITUS, TECTOBLIE CLIeHapuu;

C) AOKYMEHT, coAiepXalLuii aHanua n 060CHOBaHUE KpUTEPUEB NOKPLITUS,

d) ortuet, BkniovaloWMil B cebsi: pesyneraThl UCNbITaHUA U aHanusa (Ha ypoBHe RTL, nocne cuHTesa, nocT-
TPacCUpOBOYHHIN), aHanu3 cobniofeHUs NpaBUN UCNONb30BaHUS.

A.6 AcnekTbl cucteMHol unterpaumm HDL-nporpaMmupyemoro yctpoiucTea

a) NnaH WHTerpauum, BKIoYatoLwuii B ceba: cTpaTernio U npoueaypbl MHTerpauumn, uHTepdeinc ynpasneHuns KoHu-
rypauuei, TectoBble CLEHapum;

b) cneyndnyHble acnekTbl oTyeTa 06 MCNBITAHUN MHTErPUPOBAHHOW CUCTEMDI, BKIIOYan WAeHTUdUKaLMIO snemeH-
TOB U UIHCTPYMEHTOB, pe3ynbTaThbl UCMbITaHWIA U aHanu3a, obHapyXeHHble 0TKa3bl U UX yCTpaHeHue,

C) OTYET W aKThbl MHTerpaLmu.
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A.7 AcnekTbl cucteMHol Banngauuu HDL-nporpammupyemoro yctpoicTBa

a) NnaH Banuaauum, BKNo4as TECTOBLIE CLiEHapuu;
b) oTyeT, BKItoYatoWMii B cebst: ULEHTUDUKALMIO SNIEMEHTOB U UHCTPYMEHTOB, pesyneraThl UCMbITaHWA, aHanms
pe3yneTaToB UCMbITaHWi, 0BHapyXeHHbIE 0TKa3sbl U UX yCTpaHeHue.

A.8 Moaucukauuma

B MOK 60880 (npunoxeHue F) npuBefeH TUMUYHLIA MepedeHb AOKYMEHTauuu, CBsA3aHHOW C MNpoLeccoMm
MoaundmKaLmu:

a) ot4yeT 06 aHoManusx,;

b) sanpoc Ha Mogudurkauutio,

C) oT4eT 0 MogudmrKaLmu;

d) apxuB ynpaBrneHns MogndukauusaMu.

Kpome Toro, HeobxoguMmo akTyanuaumpoBaTb JOKYMEHTbI, CBSi3aHHble C 3Tanamu paspaboTku, 3aTparnBaeMble
Mofudukaumen.

A.9 MpouseoacTteo HDL-nporpammupyemMoro ycTtpoictBa

a) [OKYMEHT, cofiepXallnii onucaHne Npou3BOACTBEHHLIX UCMBITAHWUIA,
b) AoKyMeHT, cogepallunii peaynbraThl NPOU3BOACTBEHHbBIX UCTMBITAHUA, YacTb UAEHTUDUKALUOHHON UHOPMaLMK
W YacTb NporpamMmmMHon MHopmaLmm.

A.10 MHCTpyMeHTanbHble NporpaMmmbl ans paspaborku HDL-nporpaMmupyeMbliX yCTPOUCTB

a) oT4eT o0 BbIGOpe MHCTPYMeHTarbHOW NporpaMMbl (aHarnus NoAAepXKi BbIGpaHHO WHCTPYMEHTanEHOI nporpam-
Mbl, OLieHKa, COOTBETCTBUE TpeGoBaHNsAM, Npegerbl NPUMEHUMOCTH);
b) LOKYMEHT, uanararoLnii cTpaTermo MoauMUKaLMm, OGHOBMEHUS UMW 3aMEHbI.
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Mpunoxenue B
(cnpaBouHoe)

Paspa6oTtka HDL-nporpaMmmMmupyeMbixX YCTPOUCTB

Meponpusatus no paspabotke HPD, paccmaTpuBaeMble B HACTOSILLLEM CTaHAapTe, OCHOBaHbI Ha Si3blkax ONUcaHua
annapaTypbl U MHCTPYMEHTax NpoeKTMpOoBaHNUs, pyHKLUMOHUPYIOLMX Ha paboynx cTaHUMsAX, cornacHo NopsaKy onepauun,
npeAcTaBNeHHOMY B NPUIIOKEHUM AN YNPOLLEHUA NOHUMaHUA COOTBETCTBYIOLLMX pa3sfefioB HAacTosLLEro cTaHgapTa.

B.1 ®akynbraTuBHOe onpefeneHue TpeGoBaHMil Ha YPOBHE 3MEKTPOHHbLIX CUCTEM

TpeboBaHuUs ycTaHaBNMBaIOT Ha OCHOBAHUMW BLICOKOYPOBHEBOIO ONUCAHWUA CUCTEMBI, K KOTOpOI NpuHaanexuT HPD.
Kaxgblii aneMeHT cucTeMbl NpeACTaBieH MOAENbIO €ro NMOBEAEHNUS, N faHHbIE MOAENN OCYLLECTBNAIOT 06MeH nHgopMa-
Lineii no kaHanam cBsiau, UMUTUPYS NPOEKTUPYEMYIO CUCTEMY.

[aHHbIl ypoBeHb ONUcaHuUs, Ha3blBaeMblii «<YPOBHEM 3NIEKTPOHHOW cUCTEMbI» UNK ESL, ucnonb3ayeT A3blkn onuca-
HUS cucTemsbl, Takne Kak SystemC unu System Verilog.

[aHHoe onucaHune, Kak NpaBuro, BeIMOMHAKT (MOAENUPYIOT) C MOMOLLBIO PYHKLUMOHASMBHLIX TECTOBLIX CLieHapueB
AN OLEHKU afeKBaTHOCTU pasfMYHbLIX CUCTEMHBIX apXUTEKTYP, BbiOopa Hauny4Lein U OKoHYaTeNnbHOM ycTaHOBKK Tpebo-
BaHWI K Kaxaomy aneMeHTy, Bkntoyan HPD, ncxoast U3 AUHaAMUYECKUX XapaKTepucTUK U MHTepdeiica.

B.2 NpoekTtupoBaHue

HaunHasa ¢ dopmynupoBku TpeboBaHWil AeATENbHOCTL MO paspaboTke U3Ha4anbHO HaleneHa Ha onpeperneHue
OCHOBHbIX MPWHLMMOB NPOEKTUPOBaHUS, TakKuX KaK pasferneHue Ha npeasaputensHo paspaboTaHHble UK 3akas3Hble Mo-
AYnn, opraHn3aLuilo CaMOKOHTPONSA U MAEHTUMDUKALMIO MUKPOIEKTPOHHON TEXHONOMUMN (BKITIoYas KOHMUIrypupyemble
6noku) n PDB, koTopble MOryT 6bITb UCMOMb30BaHbI.

3atem cTpoAT onucaHue Ha RTL (Register Transfer Level — ypoBeHb peructposbix nepefay). Ucnonb3yioT Takue
A3bIKW onucaHus annapatypel, kak VHDL unu Verilog. B 0CHOBHOM 3TO He 3aBUCUT OT UCNONbL3YEMOIA MUKPOINEKTPOHHOM
TEXHOMOrNH.

[aHHOe BbICOKOYPOBHEBOE OMnucaHne NpefcTaBnseT coboil CUHXPOHHYIO NapannensHyto mogens HPD, onucebiBa-
IOLLYIO ero noBefeHne MOoCPefcTBOM CUrHamnoB, npeobpasyeMbiXx KOMOUMHALMOHHLIMU PYHKUUAMU U NocrnefoBaTerbHoO
nepefaBaeMbIX MEXAY perucTpamm, MHALMMPYEMBIMU OLHUM UMM HECKOMBKUMU reHepaTopamMu TaKTOBbLIX CUrHaroB.

OnucaHue Ha RTL obnafaeT CTPYKTYPHLIMU acnekTaMu, NoKkasbiBaroLLMMNU Nornyeckne CBA3N MeXAY MOAYNAMK, KO-
TOpbIE MOXHO CreLMantsHO CPoeKTUPOBaTE UK B3ATL U3 Bubnuotek. Onucanne Ha RTL Takke obnagaet noBegeHYeCKu-
MW acnekTamu, Nno3Bosssa UCNoNb3oBaTk anropuTMUYEcKoe onucaHne yHKUMA Moayna. JaHHoe onucaHne BbINOAHAIOT
nocpeacTsom HekoToporo HDL (A3bika onucaHuns annapatypsl), kak npasuno, VHDL (IEEE 1076) unu Verilog (IEEE 1364).

Heobxogumo, 4To6bl onucaHue Ha RTL 6blno CMHTE3MpPyeMbIM, YTO 03Ha4YaeT BO3IMOXHOCTL €ro aBToMaTU4eCcKon
TpaHcnsAUmMn B Habop B3aMOCBSA3AHHBIX SMEKTPOHHBIX BEHTUNEN. [Ns AOCTUXEHUA 3TOro cBOCTBa NPOEKTUPOBLLUK UC-
nosnb3yeT NWLUb NOAMHOXeCTBO A3blka HDL, Toraa kak NOoMHbIA A3bIK MOXHO MCNONb30BaThk, Hanpumep, A8 co3jaHus cpef
MOAENUpoBaHus.

MapannensHo ¢ NPOEKTUPOBAHWEM CHUTAETCA NONE3HbIM padpaboTaTh «UCMbITATENbHLIA CTEHA» Ha TOM Xe A3bIKe:
RTL-onucaHwe HPD BkntovatoT B Gonee wnpokyto nporpamMmmy Ha HDL, koTopas oTnpaBnseT ero BxogHble nocrnejosa-
TEMNbHOCTU W CYATLIBAET €ro BbIXOAHbLIE CUrHanbl AN UCMbITAHUA NOCPEACTBOM MOAENUPOBaHWA. VcnbiTaTenbHbIA CTEHA
MOXET MCMOSb30BaTb HECUHTE3NPYEMbIE A3bIKOBblE (OYHKLWKU ANS YNPOLeHUs pa3paboTku TeCTOB (Hanpumep, A40CTyn K
daiinam, neyatb, ABHOE yrnpaBreHue BpeMeHeM). 3aTeM UCMbITaTeNbHbIA CTEHS UCMOMb3YHOT A NPOBEPKU ONUCaHMUA
RTL, a Takxe ero MOXHO COOTHECTU C pasfUYHbIMU MHCTPYMEHTaMU LN18 reHepaLun TECTOB U U3MEPEHWUI MOKPLITUS.

Ans opraHunsauun noaxofa AOMOMHUTENBbHON BepuUdUKaLMKU BBOAST MHCTPYMEHTLI cTaThdeckoro aHanmusa. Kak
npaBuno, OHW MO3BONSAOT NPOBEPUTL YAepXaHue OXWAaeMbIX CBOWCTB Ha onucaHun HDL. MNpumepamu crtatuyeckoro
aHanu3a sBnATCA: NPpoBepKa CBOINCTB, BEpUMUKaLMA Ha OCHOBE YTBEPXKEHNiA, MPOBepKa aKBUBANEHTHOCTN MEXAY pas-
TNNYHBIMW YPOBHAMMW NpoekTUpoBaHus (Hanpumep, RTL n cnvcok cessein) nnu STA.

B.3 Peanusauus

HaunHas c onucanua Ha RTL, BblpabaTbiBatoT areKTPOHHOE OnucaHue, No3Bonstollee akTUYeckyro peanusawuuio
BbIGpaHHo aneKTPOoHHOW TexHonor. OCHOBHEIMW STanamu peanusaLumn SBnsoTC NOrMYEeCckUin CUHTE3 U pasmelleHne
€ TPacCMpPOBKOWA.

Pa3nuuHble ceMeiicTBa aNeMeHTOB, Takux Kak FPGA, cTaHgapTHble SUeiikn U T. 4., BblAAoT pasnuyHble npegsapu-
TenbHbIe XapakTepUCTUKN (PU3NHECKOro NOBEAEHUS KOHEYHOro NpogykTa. Takum obpa3om, HECMOTPS Ha To, YTO NpuBe-
JeHHble B HacTosALeM NyHKTe MeEPONPUSATUS No CBOel CyTU HeoBX04MMbI, CONYTCTBYIOLUE MHCTPYMEHTEI MoryT obpaba-
TbIBaTb UX aBTOMaTUYeCKn Unu He obpabaTeiBaTh. Huxe npuBeaeH 0630p ykasaHHbIX MEPONPUATWIA ANS NPOEKTUPOBAHNSA
Ha OCHOBE CTaHAapTHbIX S4eek.

Jlornyecknii cuHTe3 npeobpasyeT onucaHWe Ha RTL B ceTb normyeckux AYeeKk MUKPOSNEKTPOHHOW TeXHOMNoruu,
HasblBaeMyto «CMUCKOM CBSA3ely. B 3aBUCMMOCTU OT 3TOI MUKPO3NEKTPOHHOW TEXHOMOrMU AYeiiku MOryT NpefcTaBnsAThb
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coboit npocTo anemeHTapHsle BeHTUNKN (HanpuMep, AND, OR) unu cogepxate B cebe Gornee KpynHble dyHKLMK (Hanpu-
Mep, CHETHMKN).

HecMoTps Ha To, YTO ANA CUHTE3a UCMONL3YIOT UHCTPYMEHTEI, @aHanornyHble NporpaMMHbLIM KOMNUNATOpaMm, npo-
EKTUPOBLUMK HanpaenseT npouece, npefocTasnss uHgpopMaumio 06 oXnAaeMbIx XxapakTepucTukax (Takux, Kak vyactoTa
CUHXPOHU3aLMK, 3afepxKka Mexay ABYMSA cUrHanamu, aHepronoTpebrieHne) n o Tom, kak obpallaTbcs ¢ KpUTUHeCKUMu
CcUrHanamu, Hanpumep, TaKTOBBIMU CUrHanaMu. YkasaHHyro MHMOpMaLWIo, Kak NpaBuio, XpaHaT B «daiinax orpaHuye-
HWA», KOTOpbIe MOTYT GbITb O4eHb GonbLUMMK. Takum obpasoMm, ux obpaboTka MOXET BbITb 3aTPYAHUTENBHOMN, U oWnGKa
UMK ynyLleHne MoryT NPUBECTU K reHepaLyun CxeMbl, NOABEPXKEHHOW HEABHEIM HEBOCNPOU3BOAUMLIM OTKa3aM, KoTopblie
MoYTU HEBO3MOXHO OBHapyXWTb NOCPEACTBOM MofenupoBaHus. TakuM oBpasom, Bepudukaumsa daiinos orpaHuyeHui
ABNAETCA MPUHLMMUANBHO BaXHLEIM MEPONPUATUEM.

Ha sTane pa3melleHUs U TpaccUpOBKWN OMNpeAenstoT Pusanm4eckoe MecTornonoXeHe A4eek Ha KpEMHUEBOM Kpu-
CTansne u cBA3bIBaOT UX C Y4ETOM TEXHOMOrMYECKUX OrpaHUYeHi (CyLLeCTBOBaHWE U eMKOCTb NpeaonpeeneHHbIX Tpac-
CUPOBOYHBIX KaHaroB), a TakKe orpaHW4eHuidi NMpUMeHeHWss (Hanpumep, MakcuMarnbHas 3afepXKa pacrnpocTpaHeHWUs
Mexay ABYMS 3aflaHHbIMU y3famu).

Mo Mepe pocTa Yncra BEHTUIIEN MeXAY HUIMW NosiBNsieTcA Bce Bornblue B3avMoCBs3eil, To eCTb Bece Gornbluee YMcno
B3aWMOCBA3el HeoBXoAUMO TpaccupoBaTh Ha KpucTanne. Kpome Toro, Tpe6oBaHUS K CKOPOCTH, KaK NpaBuIio, He NO3BO-
NS0T YANUHATL HEKOTOpble TpakThl. [ocrnefHee Ha3BaHHOE OrpaHUYEHUE MOXET MPUBECTU K UBMEHEHUAM pasmeLleHns
HEeKOTOpbIX BEHTWUNEN, YTO B CBOK OYepefib OTpaxaeTcs Ha BCell cxeme TpaccupoBkU. MOUCK «HaWUNyYLLEro» peLueHus
SIBIAETCS OYeHb TPYAHOW Npobnemoii, NosToMy MOryT ObiTe HaliAeHsl NMULWb NPUBAMKEHWUS C NOMOLLBIO UHCTPYMEHTOB,
KOTOPbIM HEOBX04MMO UCMONb30BaTh YCIIOKHEHHbIE U 3BOMIOLMOHHBIE anropuTMBI.

OnucaHve nocne pasMeLLeHns U TPacCUPOBKU CO3[akoT B hopMaTe, KOTOPbI 3aBUCUT OT MUKPOSNEKTPOHHON TeX-
Honoruu. MockonbKy Ha AaHHOM 3Tarne U3BecTHa cxeMa PU3NYeCcKoro pacnonoXeHuUs, To BpeMsA pacnpocTpaHeHUss MOXHO
YTOYHUTL C YYETOM COMPOTUBMEHUS U EMKOCTU Kaxoro TpakTa. Kak npaBuno, aTy WHOpMaLnio UCnonb3yoT ana o6-
paTHOro aHHOTMPOBAHUS ONUCaHWUS NS €ero MOAENMPOBAHWA Ha UCNLITaTENIbHOM CTEHAE C peanbHblM BPEMEHEM pac-
NPOCTPaHeHUs ANA A4eeK U MexcoefuHeHNH. KpoMe Toro, nocTaswuK MUKPOINEKTPOHHOW TEXHONOrMKU NpeaocTaBnaeT
BpPEMS pacnpocTpaHeHUsi curHana ANs s4Yeek, BKITHoYeHHbIX B ero 6ubnunoteky ¢ nomowbto popmatos Tuna VHDL-VITAL
(IEEE 1076.4). flaHHyto HdOopMaLmMio O CUHXPOHWU3ALMN BKAOHAIOT B ONUCaHUe NepeqHs cBA3el Kak «obpaTHoe aHHOTU-
poBaHMe» W YYUTLIBAIKOT NPU MOAEMUPOBAHUMN «MOCNE peannsaLumny.

B gononHexue k BepudukaLmn NocpeacTBOM MOAENMPOBAHUA «NOCNe peanu3auuny UHCTPYMEHTHI ANA cTaTude-
CKOro aHarnu3a no3BonsoT NPoBePsTh BpeMsa pacnpocTpaHeHus (STA: Static Timing Analysis — cTaTuyeckuit BpeMeHHON
aHanua, STA) unu aKBUBaNeHTHOCTb MeX Ay pasnUYHBIMU YPOBHAMU ONUCAHUS.

B.4 Tunbl cneuuanu3npoBaHHbIX UHTErpanbHbiX cxem (ASIC)

B.4.1 O6wme nonoxeHus

C pa3BuUTUEeM TeXHONOrMu npegnaraeTcs MHOro BapwaHToB F, NO3TOMY B HacTosiLeM cTaHAapTe npuBedeHbl Tpe-
6oBaHWsA, OCHOBaHHbIE Ha MpUHLUMMNaX, @ HE Ha KOHKPETHLIX AeTansax Kaxjoro BapvaHta. B faHHOM nyHKTe npuBefeH
0630p OCHOBHBLIX JOCTYMHBIX BApUaHTOB (NpUMeqaHue — B NPOMBLILWAEHHOCTU UX Ha3BaHUS He BCerja MCnornb3ylor
efnHoobpasHo).

TeopeTudecku nobyto BbIMUCTIAEMYIO PYHKLIMIO MOXHO peann3oBaTh OfHUM TUMOM TLlaTenbHO BhiGpaHHoro ane-
MeHTapHoro fiornyeckoro snemeHTa, Takoro kak «<NAND» [«A and B» o3Havaet «not (A and B)»]. CnegoBartensHo, gua-
Ma3oH PyHKLMIA, KOTOPbIE MOXHO peanu3oBaTh B JaHHOW cXeMe, CYLLeCTBEHHO 3aBUCUM OT ee pa3Mepa (YUCIo BEHTUNEN)
W ee BHyTpeHHel CBA3HOCTM, YTO no3sonseT bonee unu meHee ahHeKTUBHOE UCMONbL3OBaHUE BEHTUNEN.

B.4.2 NMporpammupyeman noruyeckasi marpuua (PAL)

PAL npeacTaBnatoT co6oit ManopasMepHble yCTPOWCTBA, Kak NpaBuno, opraHusoBaHHble B BUage MaccuBa OR/AND
ANA peanusauyuun NOrudecKkUX ypaBHeHUH, umetomx ¢opMy CyMMbl NpousBeaeHuin, Hanpumep, output = (A and B and
not C) or (not B and not C) or (D).

PAL n3rotaBnuBsatoT Kak cneLuanuanpoBaHHoe usgenune, KOHUrypupysa B3auMocBsam, kak npaBuIio, NOCPEACTBOM
npoXura nnaBKUX BCTABOK UMW B HEKOTOPLIX cyyasx KOHPUrypupya nepenporpaMMupyeMble nepekrniodarenu.

CTtpyktypa AND nporpammupyemasi, T. €. BbipaXeHue npoussefeHns nepes nporpammupoBaHUEM CrieAyloLlee:
(A and not A and B and not B and C and not C, u m. 9.), rae Kaxablii YNeH BblpaXeHUA COOTBETCTBYET OFJHOMY KOH(Ury-
pupyeMomy coegmHeHnto. CornacHo yHKLMOHaNbHLIM TpEGOBaHUAM HEHYKHBIE YNEHbI YAANSIoT U NONyYatoT, HanpuMmep,
(A and not C).

CTtpyktypa OR hukeupoBaHa: BXoAHblE AaHHble cxeMbl OR — 3TO pUKCUpOBaAHHOE YNUCIO TaKMX NporpamMmmupye-
MbIX NpousBedeHuiA, Hanpumep (A and not C) or (A and not B) or (D).

Ons koHdurypaummn PAL, kak npaBuno, MCMOMb3ylT HU3KOYPOBHEBbIE A3bIKW, Takne kak PALASM: npoeKkTUpoBLLWK
BBOAUT peanuayemble Oru4eckue ypaBHEHUS, @ UHCTPYMEHT NepeBoOAUT UX B KapTy coefMHeHUIA. C TakKMMK A3bIKaMU He-
BO3MOXHO NoBefeH4eckoe onucaHue, Takoe kak B VHDL unu Verilog.

PAL, kak npaBuro, NpefoCTaBnsAloT HECKONLKO BXOA0B U BbIXOAOB (HanpuMep, 10 Bxof0oB, 8 BLIXOA0B), N OHU 3K-
BUBanNeHTHbl MakCUMYM HECKONMbKUM COTHAM BeHTUrei. Mo npuynHe cBoero orpaHNYeHHoro pasmepa OHU He BXOAAT B
obracTb NpUMeHEeHNUs HacTosLero cTaHaapTa.
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B.4.3 lMporpaMmmupyeman normuyeckan UHTerpanbHaa cxema, CloXHasa nporpaMMmupyemas fioryyeckas nHre-
rpanbHan cxema (PLD, CPLD)

PLD v CPLD npeacTaBnstor coboit 3Ha4uTeNbHbIe NO pa3Mepy MaccuBbl B3auMocBa3aHHbIX PAL, HO HoBble ceMeii-
cTBa MOryT fpeanaraTtb AONONHUTENbHBIE CBOUCTBA.

Moao6Ho PAL oHWU OCHOBaHbI Ha CyMMe Npon3BefeHuit ¢ PUKCUPOBAHHON CTPYKTYPOK, MOSTOMY TpaccupoBKa Cur-
Hana oT Bxofa A0 Bbixoga hUKCUpoBaHa, a BpeMs 3aepXXKn pacnpocTpaHeHUs JOCTAaTO4HO NOCTOAHHO. PasymeeTcs, 3To
CBOWCTBO MOXET GbITb YTEPAHO, KOrAa Npegnaratotca AoNoNHUTENbHbIE PYHKLMK, Takme Kak riMHMK obpaTHoiA cBA3W unn
cneLnanu3npoBaHHas noruka.

Pasmep CIMNINNUC pocTuraeT aKkBUBaneHTa eCATKOB ThICAY BEHTUNEN.

B.4.4 Nporpammupyeman nonb3oBarenem BeHTUNbHaA matpuua (FPGA)

FPGA opraHusoBaHbl kak 6onblioe 4ncno nporpaMMUpyeMbIX forndeckux 6rokos, BKIoYas BO3MOXHOCTM ANs
KOMBWUHaLUOHHON NOTUKKU U XpaHeHUa. [JaHHble 6NoKKN B3auMocBA3aHbl nepapxuen NporpaMmmMmupyemMbiX MEXCOeAUHEHWIA,
a TakKe MMEeIOT KOHTaKTHbIE NNoLaaKku BBoAa-BbIBOAA (Kak NpaBuno, HanpasBneHne, UMNEAaHC, HanpsPKeHWe n coxpaHe-
HWe B MamATW NporpaMMupytoT). KOHKpETHbIE NUHUK CBA3W, KaK NpaBuno, npefHasHaveHbl ANa KpUTUYECKUX CUrHaNos,
TaK1X Kak curHasnbel cuHxpoHusauun. JononHutenbHo FPGA MoryT coaepxaTtb cneLuanusupoBaHHble riorudeckue 6noku,
Takue Kak namsTb, A4P0 npoleccopa, cTaHAapTHLIE UHTepMencHl U T. 4.

BeHTUnbHasA skBMBaneHTHOCTb K FPGA He npuMeHnMa, Tak Kak UX CNoXHble U pasHoobpasHble CTPYKTYpLI 3aTpyA-
HSIKOT NPOrHO3 O TOM, CKorbko GriokoB HeobxoanMMo ANA AaHHOW ¢yHKUMn. HekoTopele FPGA BkntoyatoT B ceba coTHU
ThiCAY NpOrpaMMMpyeMblX BroKoB, COTHW BXOL0B/BBEIXOA0B U CAENAHLI N3 MUMITMAPAOB TPaH3UCTOpPOB.

FPGA MoryT coxpaHsTb CBOM OYHKLMUMN (KKOHDUrypaLmio») ¢ NOMOLLbIO TaKUX CPeaCTB:

a) cTaTudeckoe RAM (KOHGUrypaLus sHeprosaBucMmasi, KONMPYeTCA NpU Nycke U3 BHELLHE naMaTh),

b) dbnaw-namaTe (KOHUrypaLmsi CoxpaHAeTCH B 3HEProHe3aBUCUMBIX, HO MepenporpaMMUpyeMBbIX afieMeHTax BHY-
TpeHHel NnaMATK);

C) aHTMNpOXUraeMas nepemMblyka (KOHPUrypaLns MoCTOsIHHA, Takue YCTPOWCTBa «OAHOKPATHO NPOrpaMmMupyemMbles ).

BocrnpuMMynBoOCTb KOHGDUIYpaLMK K OTKasy B pesynsraTe e4MHUYHOro cobbITUA U HeWTPOHHOMY/anbga-nany4eHunto
BblCOKa ANs ctatudeckux RAM, HW3Ka Ans ¢nall ¥ oveHb HW3Ka A1A CPeACTB C aHTUNPOXUraeMbIMU NEPEMbIYKaMU.

B.4.5 BeHTUnbHasa MaTpuua UNu UHTerpanbHas cxeMa Ha ocHoBe 6a30BOro MaTpMyYyHOro Kpucranna

MocTaBLUMUK UHTErpanbHbIX CXeM 3apaHee MoAroTaBfVBaeT CTAHAAPTHbIE UHTErpanbHble CXeMbl, B KOTOPLIX BCe
TpaH3nCTOphLl yXe chenaHbl, HO He B3auMocBA3aHbl. PeannsyemMyro KOHKPETHYO OYHKLWUIO CUHTE3UPYIOT B BUAE KOHKPET-
HO1 B3aUMOCBA3N TPaH3NCTOPOB.

JaHHbliA nogxon nojpasymeBaeT eANHOBPEMEeHHbIe 3aTpaThl, CBA3aHHbIE C NPOU3BOACTBOM CreLMddUHECKUX Macok
LN\ METaNIMYecknx crnoes (MeXCoefNHEHNE), HO MOXET NPeANOXNUTL Bonee HU3KYI0 CTOMMOCTb U3rOTOBMEHUS AeTanu no
cpaBHeHuto ¢ FPGA, nockonbky ANns peanusalum nporpaMmmMmupyemMoin KOMMNOHOBKU CXeM He UCNONb3YeTCA KpeMHUA. Tem
He MeHee 3Ty TexHonoruto BeiMelyaroT FPGA.

B.4.6 CTaHgapTHble sueiku

MocTaBLMK NpefnaraeT MUKPOSMNEKTPOHHYHO TEXHOMOMUIO U NPOEKTUPYET C ee MOMOLLbIO PAA CTaHAaPTHLIX SYeek,
TaKUX Kak arieMeHTapHble KOMOUHALMOHHbIE FTOrM4eCcKUe CXeMbI, TPUITEPBI, CYMMaTOpbl, CYETYUKN U T. A. [laHHbIe SYeikn
obnagaroT N3BECTHLIMU XapakTepucTUkaMu, TakMMK Kak nnoLyasb, BXOAHOW TOK, EMKOCTb U 3afiepXKa pacnpocTpaHeHus
curHana. f4eiiku NpoeKTUpYIT Takum 06pasom, YTo OHU obnaaaloT OfMHaKOBOMW BLICOTOM U pa3fNUYHOW LUMPUHOM, MNO3TO-
MY MX MOXHO Pa3MeCTUTb Ha MHTerpanbHOW cxeMe psfamu A YNPOLLEHUs TPaCCUPOBKN U 3HEProcHabXeHus.

®YHKUMOHAIBHbIE W (hU3NYECKME XapaKTePUCTUKU SSUEEK M3NaraloT B TEXHOMNormyeckoil 6ubnuoteke, koTopyto npe-
JocTaBnstoT npoektupoBluky I&C. OTy GUONMOTEKY UCMOMbL3YHOT MPU NOrMYeckoM cuHTese (CM. NYHKT B.3), koTophlit
npeobpasyeT onucaHne Ha RTL B CrIMCOK CBA3EI 3TUX siYeeK, KOTopble 3aTeM pa3MeLLaloT Ha UHTEerpasibHoi cxeMe 1 cBs-
3bIBalOT Mexay coboii. MNMocne 3aBeplUueHnst pyHKLMOHArbHBIX U TEXHONOMMYECKUX BepudukaLmii U3roTaBnmuBatoT Macku,
HeobxoAKnMble ANA NPOU3BOACTBA UHTErparnbHbIX CXEM, U MOXHO Ha4YMHaTb NMPOU3BO/,CTBO.

HanHblil nogxon noppasyMeBaeT 6oree BbICOKME eUHOBPEMEHHBIE 3aTpaThl MO0 CPAaBHEHWUIO C BEHTUIBbHLIMU Ma-
TpuLamu, NoTomy 4To BCe Macku cneLydudeckne, Ho npeanaraet 6onee HU3KYIl0 CTOMMOCTb U3TOTOBIIEHUA feTanu, no-
CKONbKY MHTerparnbHas cxema byAeT MMeTb TOHHO HYXHbIA pasmep. [JoCTyNMHOCTb pasnnyHbIX SHeeK AN KaxAoro Tuna,
ONTUMM3NPYIOLLIUX pasnUyHbIe acnekThl, Takme Kak bbicTpofeicTBre, NNoLaab Unu sHepronoTpebneHue, No3Bonser ny4-
LLe ONTUMM3UPOBATL KaXAYI0 30HY KOHCTPYKLIMK, OCTaBasiChb NOA ynpaBleHUeM NpoekTMpoBLLYMKa 060py0BaHNs KOHTPO-
NS U ynpaeneHusi ToMbKO € NMOMOLLbIO cBsidaHHbIX ¢ HDL nHcTpymeHToOB.

B.4.7 NonHocTblo 3aka3Haa ASIC unu HeobpaboraHHasa ASIC

HaHHas TexHonorusa nogpasymeBaeT crneunduyHoe NpoeKTUpPOBaHNE BCEX acneKToB MHTerparibHOW CXeMebl, BNOTb
[0 TPaH3UCTOPHOrO YPOBHS, C MOMOLLbIO CMEeLUan3npoBaHHbIX UHCTPYMEHTOB. 3TO NpeAnonaraeT o4eHb BLICOKUE efun-
HoBpeMeHHble 3aTpathl, Tpebytolue 6onblumx 06beMoB AN 9kOHOMUYECKoro o6ocHoBaHUsA. [JaHHbIE CXeMbl He BXOAST B
obnacTb NPUMEHEHUsI HACTOALLEro cTaHaapTa.
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Mpunoxexue A
(cnpaBouHoe)

CBeaeHuA 0 COOTBETCTBUMU CCbINIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB
HauuoHanbHbIM CTaHAAPTaAM

Tabnuya A1

0OB6o3Ha4eHWe CCblNToYHOro CreneHb O0o03Ha4YeHe U HauMeHoBaHUe COOTBETCTBYIOLLErO
MeXAyHapoAHoro cTaHgapTa COOTBETCTBUA HaLMoHanbHOro craHaapra
IEC 60671 — *
IEC 60880:2006 IDT FOCT P M3K 60880—2010 «AToMHble anekTpocTaHuymu. Cu-

CTeMbl KOHTPONSA U YNpaBneHus, BaxHble Ans 6e30nacHoCTy.
AcneKTbl MporpamMMHOro o6ecneveHUss KOMMbIOTEPHBLIX CU-
CTeM, BbINOMHSAIOWMX PYHKUMKN KaTeropumn Ax»

|IEC 60987:2007 IDT FOCT P M3K 60987—2011 «AToMHble cTaHLUuu. CucTeMsl
KOHTPONS U ynpaBneHusl, BaxHble Ana 6esonacHocTu. Tpe-
6oBaHus K paspaboTke annapaTtHoro obecnevyeHns Ans KoM-
NbIOTEPHBIX CUCTEM»

|IEC 61513:2011 IDT FOCT P M3K 61513—2011 «ATOMHble cTaHuuu. CUcTeMsl
KOHTpONSl U ynpaeneHusl, BaxHole Ansa 6esonacHoctn. O6-
wue TpeboBaHuA»

IEC 62138 IDT FOCT P M3K 62138—2010 «ATOMHble 3nekTpocTaHuyun. Cu-

CTeMbl KOHTPOIS U YNpaBneHus, BaXHble ANna 6e30NacHOCTH.
MporpamMmHoe obecrnedeHne KOMMbIOTEPHBIX CUCTEM, BHIMON-
HALWMX dyHKUMK KaTeropuid B unu C»

IEC 62340 IDT MO3K 62340—2011 «ATOMHble cTaHUUn. CUCTEMBI KOHTPONSA
W ynpaeneHusi, BaxHole ansa 6esonacHocTu. TpeboBaHus No
NnpefoTBPaLLEHUIO OTKa30B No obLeit NpuUnHe»

Pykosogcteo MAMATS — **
NS-G-1.3:2002

*COOTBETCTBYOLMI HALWOHaNbHbIA CTaHAApT OTCYTCTBYET. [10 ero yTBepXXAeHUA peKOMEeHAYeTCa ucnonb3osaTh
nepeBof Ha PYCCKUI A3blK AaHHOrO MeXAyHapoaHoro ctaHaapTa. [NepeBog AaHHOrO MeXAYHapOAHOro cTaHhapTa Ha-
xoautes B efepanbHOM MHPOPMaLMOHHOM POHAE TEXHUUIECKUX PEMTIAMEHTOB U CTAHAAPTOB.

**CoOoTBETCTBYIOWWIA HaUMOHaNbHBIW CTaHAApPT OTCYTCTBYET. [lo ero yTBepXAeHA peKOMEHAYyeTCA WCNONb3o-
BaTb NepeBoj TeKCcTa AOKYMEHTa Ha pycCKUil A3blK, KOTOpbIA JOCTyneH Ha http://www.iaea.org/.

MpumevyaHune — B HacToAwel Tabnuue ucnonb3oBaHo criefytollee ycnosHoe obo3HadyeHue crene-
HU COOTBETCTBUA CTaHAAPTOB:

- IDT — naeHTU4YHbIE CTaHAapThI.
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Bubnuorpaduna

IEC 60780, Nuclear power plants — Electrical equipment of the safety system — Qualification

IEC 61226, Nuclear power plants — Instrumentation and control importantto safety — Classification of instrumentation
and control functions

IEC 62342, Nuclear power plants — Instrumentation and control systems important to safety — Management of
ageing

ISO 9001, Quality management systems — Requirements

ISO/IEC 25000, Software engineering — Software product Quality Requirements and Evaluation (SQuaRE)

YOK 621.311.049.75:006.354 OKC 27.120.20 IDT

Knovesble cnoBa: atomHble crtaHuuu, HDL-nporpammupyemoe yCTpoOMCTBO, NporpamMupyemMas norudeckas
MHTErpanbHaa cxema, nporpammupyemas norudeckass marpuua, nporpaMMmupyeMmast nonb3oBaTeneM BeH-
TUNbBHAaA MaTpula, cneuuanM3MpoBaHHas MHTErpanbHasi cxema
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