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FOCT 34332.5—2021

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH ®denepanbHbIM roCyAapCTBEHHLIM  YHUTApHbIM Npegnpuatuem  «Poccuinckuin
Hay4YHO-TEXHWYECKMA UeHTp WHdopMauuu no cTaHgapTtu3auvd, MeTpoNorMM U OLEHKe COOTBETCTBUAY
(eryn «CTAHOAPTUH®OPM») coeBmectHo ¢ MexagyHapogHol accouuaunen «CucteMmcepsucy
(MA «CuctemcepBucy)

2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETYNMPOBaHUIO U METPONOTK

3 MPUHAT MesxrocynapcTBeHHbIM COBETOM MO CTaHOapTM3auun, MEeTponorunm 1 ceptudgukaumm (npo-
Tokon ot 30 anpens 2021 r. Ne 139-11)

3a NMPUHATKE NPOrornocoBanu:

KpaTKoe HarMeHoBaHKne CcTpaHbl Kog CTpaHbl NO COKpElLIJ.GHHoe HanmMeHoBaHWe HauWMOoHanbHOro opraHa
no MK (CO 3166) 004—97 MK (MCO 3166) 004—87 no craHgapTuaauum
ApmeHuns AM 3A0 «HauWoHanbHLIN opraH No ctaHgapTU3auuu U MeTpo-
norun» Pecny6nuku ApmeHua
Benapycb BY locctaHgapt Pecny6nukun Benapyck
Kvpruanga KG Kblprelsactangapt
Poccus RU Pocctanpapt
TagkumkmcTaH TJ TapxkukcTangapT
YabekucTaH uz YacTtaHgapT

4 lMpwukasom PenepanbHOro areHTCTBa MO TEXHUYECKOMY pPerynupoBaHWio U MeTponornn ot 28 mas
2021 r. Ne 478-cT mexrocygapcTBeHHbli ctaHaapT TOCT 34332.5—2021 BBeneH B OEWCTBUE B KayecTBe
HauWoHanbHoro ctaHaapTta Poccuiickon ®epepauuun ¢ 1 aveapa 2022 r.

5 B HacTosilleM cTaHgapTe YYTeHbl OCHOBHbIE HOPMaTUBHbIE NOMNOXKEHWA crnegywmnx MexayHapoaHbIX
CTaHOapToB:

IEC 61508-7:2010 «®yHKUMOHanNbHan 6e30nNacHOCTb 3MeKTPUYECKUX/ANEKTPOHHbIX/MpOorpaMmMmnpyembIx
3NEeKTPOHHbIX CUCTEM, CBAAZaHHbIX ¢ BesonacHocThio. YacTb 7. O63op MeTonoB u cpencTts» («Functional safety
of electrical/electronic/programmable electronic safety-related systems — Part 7: Overview of techniques and
measures», NEQ);

IEC 61508-4:2010 «PyHKUMOHanbHas ©6e30NacHOCTb 3NEKTPUYECKUX/3NMEKTPOHHbBIX/MpOorpamMmmMupyemblx
3MNEKTPOHHbIX CUCTEM, CBAA3aHHbIX C Be3onacHocTbio. HacTe 4. TepmuHbl U cokpalwennsa» («Functional safety
of electrical/electronic/programmable electronic safety-related systems — Part 4: Definitions and abbrevia-
tions», NEQ)

6 BBEEH BINEPBbLIE

7 Hactoawwi cTaHgapT NOAroTOBNEH Ha ocHose npumeHeHus TOCT P 53195.5—2015")

1) Mpukasom GegepanbHOro areHTCTBa Mo TEXHUHECKOMY perynMpoBaHmio 1 MeTpornorm ot 28 mas 2021 . Ne 478-cT
MOCT P 53195.5—2010 otmeHeH ¢ 1 aHBapa 2022 1.
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FOCT 34332.5—2021

HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B crniyyae nepecMompa, U3MEHEHUS UnU OmMMEHbI Hacmosiuje2o cmaHdapma coomeemcmeyroLyas
uHpopmayus 6ydem onybrnukosaHa Ha ohuyuanbsHoM uHmepHem-catme MexeaocydapcmeeHHo20 cogema
rno cmarndapmu3ayuu, Memponoauu u cepmudghukayuu e kamanoze «MexaocydapcmeeHHbie crmaHdapmabi»

© CrangapTtuHdopm, odopmneHue, 2021

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro

n3gaHna bes pas3pewleHusn (DE,D,EDEHI:HOTO areHTCTBa rno TeXxHN4eCKoOMy perynmpoBaHUIO
n meTponornun

i
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BeegeHue

CoBpeMmeHHbIe 34aHusA M CoopyKeHMsA (00beKTbl KanMTanbHOro CTPOMTENbLCTBA) NpeacTasnaioT cobon
CNOXHbIE CUCTEMBI, B COCTAB KOTOPLIX BXOAUT CUCTEMA CTPOMTENBHbLIX KOHCTRYKLUMA U paa UHXEHEPHBIX CU-
CTEM B pasHbiX COMETaHWSX, B TOM YMChe AnA Ku3HeobecneveHus, peannsaLm TeEXHONOMMYECKNX NpoLeccos,
3Hepro- u pecypcocbepexeHus, obecneyeHns 6e3onacHOCTU W Apyrue cucTembl. ITU CUCTEMbI B3auMoaein-
CTBYIOT OpYr C OPYTOM, C BHELLHEN W BHYTPEHHeR cpegamun, obpa3sys eguMHoe Lenoe npu BbIMONHEHWW CBOMUX
OYHKLWIA Ha3Ha4YeHus.

OB6beKTbl KanuTanbHOrO CTPOUTENIbCTBA JKECTKO MPUBS3aHbl K MECTHOCTW. Pabo4dne xapakTepucTuki
30aHWA, COOPYXXEHWA M BXOASALIMX B HUX CMCTEM MOryT ObiTb peann3oBaHbl, NPOBEPEHbl M MCMNOMb30BaHbI
TOMbKO B TOM MecTe, B KOTOPOM 0ObeKTbl MOCTPOEHbI M CUCTEMbI YCTAHOBIEHbI.

BesonacHocTe 34aHMIA U cOoOpyXeHMiA obecrnevynBaeTca NpUMeHEeHWeM COBOKYMHOCTM Mep, Meponpusi-
TWUIA U CPEACTB CHMKEHWS pUCKa NMpUYMHeHUs Bpeda 40 NPMeMIeMOoro pucka, v nogaepKaHns GaHHOTO YPOBHS
B TEYEHWE Nepuoga 3KCcnayaTauum Unn Ucnonb3oBaHus 3Tux 06bekToB. K cpeacTBam CHKEHUs pucka OTHO-
CSITCA CUCTEMBI, CBsi3aHHble ¢ 6e30MacHOCTbI0 30aHnii U coopyeHuid (CB3C cuctemel). K Takum cuctemam
OTHOCATCH CUCTEMbI, HEMOMHBIA NepeveHb kKoTopbix NpeactaeneH B FOCT 34332.1—2017 (npunoxeHue A,
pasgen A.3). Cpean CB3C cuctem Haubonee pacnpocTpaHeHHbIMU SIBMSIOTCS CUCTEMBI, COAEeKaLLNe dnek-
TpUYECKNEe U/UMK SMEKTPOHHbIE, U/UNW NporpaMMUpyeMbIe 3NeKTPoHHLIe (3/3/T13) koMNOoHeHTLI. Takue cucTe-
Mbl, UMeHyeMmble 3/3/T3 CB3C cuctemamun, B Te4EHME MHOMMX NeT UCMOoMNb3yoT ANA BbINOMHEHWS (DYHKLUWA
©esonacHocTu. Hapsigy ¢ HUMW MCMOMb3YOT CUCTEMbI, OCHOBaHHbIE HA HE3NEeKTPUYecKUx (rnapasnuyeckux,
MHEBMATUYECKUX, MEXAHUYECKMX) TEXHOMOIUSX, a Takke Npouvne cpeacTBa yMeHbLeHUs pucka. Ans pelle-
HWs 3aaad 6e30nMacHOCTY 34aHWi U COOPYXKEHWUIA BO Bcex BonbLUMx o6bemax MCNoMb3yT NporpaMMUpyeMble
anekTpoHHble CB3C cuctemel.

CneayowmmMm No BaKHOCTW XapakTepUCTUKaMN CUCTEM, NOCIEe XapakTepUCTUK Ha3Ha4YeHWs, ABMAOTCS
XapaktepucTuky BGesonacHocTW. BaxHellwen xapakTepucTuKoi 6e3onacHOCTM CMCTEM MpPU3HAHa UX (DYHK-
LuoHanbHas 6e30nNacHoCTb.

B HacToswem cTaHgapTe ycTaHoBneH obwmii nogxod K Bonpocam obecneyeHnsa BesonacHoctr 3/3/M3
CB3C cuctem. 3T0T YyHUDULMPOBAHHLIA Noaxo Obin NpUHAT Ans pa3paboTkM pauvoHansHOW W nocneno-
BaTenbHOW MPaKTUKKM L5 BCEX ANeKTpuyeckmx cucteM obecnedyeHus 6e30nacHOCTM Ha OCHOBE CTaH4apToB
cepuu IEC 61508.

B HacTosileM cTaHaapTe NpuUBeaeHsbl KpaTkMe onvcaHusa Mep (MEeTOLOB U CPeACTB) MO CHUKEHWUO pucka
M OLEHKe COOTBETCTBMA Ha cTaomax XuaHeHHoro uukna 3/3/M3 CB3C cuctem, Ha KOTOpble AaHbl CCbINKK
B MOCT 34332.3—2021 v TOCT 34332.4—2021, a Takxke NpUBeLeHbl NTepaTypHble UCTOMHUKWA C MOMHbLIM
onucaHWemM Takux mMep.

HacTtoawwi ctaHgapT (coemecTtHo ¢ TOCT 34332.1—MOCT 34332.4) opueHTMpoBaH Ha obecneveHune
cobniogenns TpeboBaHKMiA BE30NacHOCTM 30aHUKA U COOPYXKEHWUA, B TOM 4Mcne OGbEeKTOB TPAHCMOPTHBLIX WH-
hpacTpyKTyp, YCTAHOBIEHHbIX TEXHUYECKMMW pernameHTaMmm TamoxeHHoro cotosa [1]—[3], n B passutue ba-
30BbIX TpeBOBaHWIA QaHHbIX TEXHUYECKMX PErfaMeHTOB.

HacTosawmi ctaHgapT BXOAWT B KOMMNMEKC CTAHAAPTOB ¢ 061WK1M HaumeHoBaHueM «besonacHocTb yHk-
LMOHanbHas CMCTEM, CBSI3aHHbIX C D@30MacHOCTLH 30aHUI U COOPYXKEHMA» 1 ABNAETCA NATLIM CTAH4aPTOM
aToro komnnekca «4YacTte 5. Mepbl N0 CHUXKEHMIO pUCKa, MeTOAbl OLUEHKWy. [lpyrue cTaHoapThl, BXoAswme B
AaHHbIA KOMMeKc:

-yacTtb 1. OCHOBHbIE NONOXEHWS,

- yacTb 2. Obuwme TpeboBaHus;

- yacTtb 3. TpeboBaHUs K cUCTEMAM;

- yacTb 4. TpeboBaHKs K NporpaMmmMHoOMYy obGecnedyeHuto;

- yacTb 6. Npoyne cpeacTBa yMEHbLUEHWA pUcKa, CUCTEMbl MOHUTOPUHTA;

- yacTb 7. Mopsagok npumeHeHua FOCT 34332, npuMepbl pacyeToB.

Crpyxtypa komnnekca FOCT 34332 npuBegeHa Ha pucyHke 1.
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-

—

Yacts 1

I—

OcHOBHbIE NONOKEHUA

TepMHHLI M onpepaneHus. O6LLKe NONOKBHWS,
oTHocswmecn K 3/3/M3 CB3C cuctemam. PYck u nonHoTa
GeaonacHocT!. MPMHUMNB YCTEHOBMNESHAA NPHOMITEMOTC
pUCKa U ONpeasneHla NONHOTH 6830NACHOCTM C YH8TOM
WCTOYHUKOB, BUAOB, XBpP&KTepa OnacHocTew, rakTopoR
PHCKE M TRIKEGTW NOCNSACTBMA

A

[ ]
]

YacTte 2

0O6uwue TpaboBaHMuA

TpebHoBAHWA K TEXHWHECKOH OOKYMBHTaLMM Ha /NS CB3C
CUCTBMbI, TPEBCBAHWA K UCTIONMHWTENAM, TpeboBaHuA
K YNPAE/IEHUI0 yHKLUMOHANEHOH GesonacHocTbio, OGwue
TPeGOBAHWMA K MUZHBHHOMY LIMKITY CHCTOM 1 er0 CTaAWAM.
YpoeHu nonHotol GesonacHocT. Obwue TpeboBaHMA K oueHke
thyHKUMCHANEHOA GesonactocT D/AMID CB3C cuctem

— Yacts 3

TpeGoBaHKA K cHCTEMaM
TpeboraHUA K CTAAWM NPOSKTUPOBAHUA, MNAHNPORAHKSA
1 peannsawm /TS CB3C cucrem Ha cObextax. TpeGosaHuA

K annapaTHLIM CPEACTRAM, K MonHoTe Be3cnacHocTu,
NPEAOTEPALLSHIIO OTKS30B, YNPABNOHMIC CHCTOMATIHECIMA
OTKa3aMM, MOBEHEHMIO CUCTEMBI MPY OGHEPYKEHWM OTKE30B,

nepenade AaHHLIX, NPOLIGAYPAM JKCMNYaTaLVM, TEXHUMECKON
obcnysmBaHnA, MogUMKaLMH, BepudVKaLIAA M OUEHKe
thyHwoHanNbLHER BasonacHocTM

[}

¥

Yacte 5

Mephi N0 CHIKAHMIO PUCKA, METOALI OLIBHKH

Yacte 4

I—

TpeboRaHUA K nporpaMMHOMY obecneuyeH o

TpeboBaHuA K cucTemMe ynpaeneHun kauqecteom MO 3/3M3
CB3C cycram. TpabosaHuA k #e3HBHHOMY Lkky O

Ha CTaOWAX NMAHVPOBaHWA, PaspaBoTKH, YCTAHOBKA Ha CHCTEMAEX.
TpebosaHuna k BezonacHocn MO, vHTErpaUMA
NPOrPEMMWPYBMOi aneKTpoHukM, K pabore MO, npousnypam
moandMkaLmK, BepibukaLm MO, oueHKe dYHKUMOHANLHOR

MeToabl ¥ cpencTea KOHTPONA CITY4aRHbLIX OTKa308

annapaTHbix cpeacte 3Y3/M3 CE3C cvctem. Metaas!
HWCKINMHOYEHWA CCTeMart4YeciX OTKe30oB.

"]
MeTtofbl U cpeacTBa AOCTWKEHWA NONMHOTH GesonacHocTn MO.
BapoATHOCTHHE METCAH ONPBnEnsHMs NONHOTLI
Gesonactocm MO

v |

—I I—

Mpoune CPaacTEA YMOHLLISHMA PUCKA,
CUCTOMbI MOHWTOPHHIA

Yacte 6

TpaboeaHuA K NpcHUM CPaaCTEAM YMEHLLUISHWA pyUcka.
TpeboBAHWMA K CUCTOMEM MOHWTOPMHIA.
TpebueaHWs K CUCTEME COOTBETCTBHA

Y

Y

T

Geaonacqocm MO
l i
|
|

Mopapok npuMeHeHua NOCT 34332,
npyMMepk! pacyeTos

YacTe 7

f

MopAnck npumeHeHA TpeboBaHWA Ha GTEAMAX HMIHEHHOM
uMKkna SfAMS CE3C cucTeM NULAMM, BIAAIOLLMMU
Ha 6e30nacHOCTL Ha ITUX cTaaMAX. MpHMeps! PacMeToR

pu

VI

PucyHok 1 — Ctpyktypa komnnekca MOCT 34332
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Monpaeka k [OCT 34332.5—2021 Be3onacHocTb (PYHKUMOHaNbHasA CUCTEM, CBA3aHHbIX
6e30nacHOCTLIO 34aHMIA U coopyKeHUK. YacTb 5. Mepbl N0 CHMXEHUIO pUCKA, METOAbI OLIEHKW

B kakom mecTe HaneyataHo LonxHo BeITk

Mpeancnosne. Tabnuua corna- —

coBaHMA

KasaxctaH KZ locctangapt Pecnybnunkm
KaszaxctaH

(MYC Ne 4 2022 r.)
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Monpaeka k [OCT 34332.5—2021

BezonacHocTb q]yHKLI,MOHaJ'I bHaAd CUCTeM,

CBA3aHHbLIX C

6e30NacHOCTLIO 30aHUNA U COOpy)I(EHVII:‘I. Yactb 5. Mepbl N0 CHUKEHWUIO PUCKA, METOAbI OLLeHKU

B kakom mecte

Hane4ataHo

HomkHo BbITh

MNpeaucnosue. Tabnuua corna- —

CcOBaHWA

AzepbangkaH

(MYC Ne 8 2023 r.)
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

BE3OMNACHOCTb ®YHKLUMOHANBHAA CUCTEM, CBA3AHHbIX C BE3ONACHOCTbI 30AHUA
M COOPYXEHUN

YHacte 5

Mepbl MO CHUXEHWIO PUCKA, MeTOoAbl OLEeHKN

Functional safety of building/construction safety-related systems. Part 5. Measures for risk reduction, methods
of assessment

Oarta eBegeHna — 2022—01—01

1 ObnacTtb NnpumMeHeHunA

1.1 Hactoawwn ctaHgapT:

- MPUMEHSIETCA K 3MEKTPUYECKUM, 3NEKTPOHHLIM, NMPOrpaMMUpyEMBIM 3NeKTPOHHEBIM (3/3/T113), cBazaHn-
HbIM ¢ Be3onacHoOCTbO 3aaHuin 1 coopyxeHui (CB3C) cuctemam n nogcuctemam (ganee 3/3/M3 CB3C cu-
CTeMbl ¥ NoAcUCTEMBI), UX annapaTtHeiM cpeacteam (AC) n nporpammHomy obecnedeHuto (M0O), ycTaHOBMEH-
HbIM Ha 0BbeKkTax (30aHUsIX U COOPYKEHWUSX) U ABMNALNXCH X HEOTbEMIEMOW HacTbio.

Mpumeuvanne — K 3/3/M3 CB3C cuctemam oTHocATCH cucTembl, nepedvcnenHsle B [OCT 34332.1—2017
(npunoxeHwe A, pasgen A.2);

- npumensieTca kK 3/3/M3 cuctemam, NnogcucTeMam U cpeacTBamM NPOMbILINEHHOrO NPOU3BOACTBA, KO-
TOpPbIE MCTOMb3YHT B KAYeCTBE KOMMMNEKTYHLLUX TEXHUYECKUX CpedcTB NPU NPOeKTUPOBAHUN U peanu3aumm
3/3/M3 CB3C cuctem Ha obbekTe.

n punmedHyaHne — I'Icuq peanmaaumeﬁ CUCTEM NOHUMAETCA X YCTaHOBKA Ha obbekTe, MOHTaX, nycKkoHanagka,
OuUeHKa 1M noaTeepXaeHne COOTBETCTBUA;

- OXBaTblBaeT MOMHbIA XKU3HeHHbI uukn (PKL) 3/3/M3 CB3C cuctem, HavvHaa ¢ obliei KoHuenuwmu,
BKITHOYasa NMpOeKTUPOBaHWe, peannsauunio, aKChnnyaTauuio U TexHu4eckoe obcnyxuveaHue cucteM BnnoTb 40
BbIBOAA WX M3 aKCNNyaTaLUU U YyTUNM3aLWK.

1.2 HacTtosawwn ctaHgapT:

- ycTaHaBNMBaET LENn OCHOBHbIX METOA0B/CpencTB, WUCMOMb3yeMblX ONA BbIMOMHEHUs TpeboBaHWiA
MOCT 34332.3 nu TOCT 34332.4, n MeTObl OLIEHKWN COOTBETCTBUS,

- COOEPXUT KpaTKne onucaHus Metodos/cpeacts, pekomeHayembix B FOCT 34332.3 u FOCT 34332.4 u
NPUMEHSAEMbIX Ha Pa3NMYHbIX CTaOMAX XKU3HEHHbIX UuMknos CB3C cuctem, ux AC 1 NO gnsa CHUXeHUs1 pUCKOB,
a TakKe CCbIIKWM Ha MCTOYHWMKM C NOSTHBIM ONUCcaHneM 3TUX MeTo40B/CpeacTB.

M punMeyaHune — Mogm «MBTO,EIaMVI/Cpe,ElCTBaMI/‘I)} B HacToAweM CTaHaapTe NoOHMMarTCA MeToabl nvnu cpea-
cTBa. B 6onbluvHcTBE METO,E{DB."CDEACTB, OMUCaHHbIX B NPUITOXKEHWAX A—X, metoq cocTouT B NMPUMEHEHWUW TOTO UM MHO=
ro annapaTtHoro, nporpaMmMHOro UnKn annapaTtHo-nporpaMMHOro cpeictea, Unu cpedcTs, B NPUMEHEHNN NOTMYeCKUX UInn
MaTemMaTU4YeCcKUx 4encTBUiA (KOTOpre BbINONMHAKTCA C MCNONb30BaHWEM CpeacTB MHCpOpMaTMKM " MaTeMaTI.fIKVI).

1.3 HacTtosawmwmi ctaHgapT He pacnpocTpaHsaeTca Ha oguHouHble 3/3/M3 CB3C cuctemsl, cnocobHble
OCYLLECTBUTE HEoBXoaMMOe CHKeHne pucka 1 Tpebyemas nonHoTa 6e30NacHOCTU KOTOPLIX HUXE camoro
HW3KOTO YPOBHS NOMHOTHLI BesonacHocTu (YTB 1), onpegenenHoro B TOCT 34332.2—2017 (tabnuusl 1 1 2).
OH He pacnpoCTpaHseTCs TakKe Ha 34aHUS U COOPYKEHWUs, OCHALLEHHbIE TAKMMU CUCTEMaMWU UM HEe UMEID-
LLMe HUKAKMX CBSA3aHHbIX C 6e30MacHOCTbI0 CUCTEM.

MapaHune ochbuumnansHoe

GostExpert.ru
https://GostExpert.ru/gost/gost-34332.5-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64028
https://gostexpert.ru/gost/gost-34332.5-2021?utm_source=pdf&utm_medium=64028&utm_term=page

FOCT 34332.5—2021

2 HopmaTuBHBIE CCbISIKK

B HacTosllwem cTaH4apTe UCNONb30BaHbl HOPMATUBHbLIE CChINKM Ha Cnefylliue cTaHgapThl:

MOCT 19.701 (MCO 5807—85) EguHas cucteMa nporpaMMHoOin AokymeHTauuu. CxemMbl anroputMoB,
nporpamm, gaHHbix U cucteM. OBo3Ha4YeHUst YCNOBHbIE M NpaBuna BbINOMHEHWA

rOCT 14254 (IEC 60529:2013) CrteneHu 3awmThl, obecnevnBaemble obonodvkamu (Kog IP)

rOCT 34332.1—2017 besonacHoCTb (PYHKLUMOHaNbHAaA CUCTEM, CBA3AHHbIX C 6€30MacHOCTLIO 30aHUIA
1 coopyxeHuin. Yacte 1. OCHOBHBIE NOMOXKEHUS

FOCT 34332.2—2017 BesonacHOCTb QyHKLMOHANLHAsA CUCTEM, CBA3aHHLIX C 6830MacHOCTLIO 30aHUN
n coopyxeHun. Yacte 2. Obwune tpeboraHus

rOCT 34332.3—2021 besonacHoCTb (OYHKLUMOHANbHAaA CUCTEM, CBA3aHHbIX ¢ 6&30MacHOCTLIO 34aHUIA
N coopyxeHuin. Hactb 3. TpeboBaHuA K cuctemam

rOCT 34332.4—2021 besonacHOCTb (PyHKLMOHaNbHas CUCTEM, CBA3aHHbIX C 6@30MacHOCTLIO 30aHUI
1 coopyxeHun. Yacte 4. TpeboBaHus k nporpaMmmHoOMYy obecnedeHnto

MOCT ISO 9000 Cuctembl meHemxMeHTa kadyectsa. OCHOBHbIE NMOMOXEHUA 1M CNOBAapb

FOCT 1SO 9001") Cuctemsl MeHemxMeHTa kavecTea. TpeGoBaHus

MOCT IEC 60255-5 Pene anektpudyeckune. YacTte 5. KoopanHauua M3onsaumm U3aMepuTenbHbIX pene u
3aLLUMTHbBIX YCTPOKCTB. TpeboBaHUs U UCMbITaAHKS

rOCT IEC/TS 61000-1-2 3nekTpomarHuTHas coBmecTumMocTb (3MC). Hacte 1-2. O6wue nonoxeHus.
MeTogonorvs gOCTUXeHUs (PYHKUMOHaNbHON Be30MacHOCTY SMEKTPUYECKUX U 3NEKTPOHHLIX CUCTEM, BKIHO-
yasa obopyaoBaHue, B OTHOLLEHUUN 3MEKTPOMAarHUTHLIX MOMEX

FOCT IEC 61000-6-5 3nekTtpomarHuTHas coBmecTumocTs (OMC). Yacte 6-5. OBwwune craHmapThl.
MomexoycTon4mBoCTE 060OPYAOBaHWS, UCTIONb3YEMOro B 0O6CTaHOBKE anNeKTPOoCTaHLUKM M NogCTaHLMK

rOCT IEC 61082-1 [dokymeHTbl, UCNONb3yeMble B aniekTpoTexHuke. Mogrotoska. Yacte 1. MpaBuna

rOCT IEC TR 61340-5-2 3nekTpocTaTuka. 3alyta afekTPOHHbIX YCTPOWCTB OT 3NeKTpoCcTaTMHeckunx
sABNeHni. PyKOBOACTBO NO NPUMEHEHUHD

MpumedaHue — MpKu NONb30BAHUM HACTOALMM CTaHOAPTOM Lenecoobpa3sHo NPOBEpUTL AEWCTBME CCbINO-
HbIX CTAH4APTOB W KNaccuUKaTopoB Ha oUUMaNbHOM MHTEPHET-canTe MeXrocyqapcTBeHHOro CoBETa Mo CTaHaapTu-
3aumMn, METPOMNorMK 1 cepTudurkaumn (www.easc.by) nnm no ykasarensam HauWoHAasbHBIX CTAHOAPTOB, M30ABAEMbIX B
rocyAapcTBax, YkasaHHbIX B NPEAUCTOBUM, UMK HA OPMLMANBHBIX CalTax COOTBETCTBYHOLLMX HALUUOHAMNBHLIX OPraHoB No
cTaHgapTu3auuuK. Ecrniv Ha JoKyMEHT gaHa HeaTMpOBaHHAs CChbiNKa, TO crieayeT UCNonb3oBaTh AOKYMEHT, AeACTBYOLLMIA
Ha TEKYLMIA MOMEHT, C Y4ETOM BCEX BHECEHHbIX B HEro U3MeHEeHWid. ECni 3ameHeH CCbINOYHLIA JOKYMEHT, Ha KOTOpbI
JaHa OaTvpoBaHHasA Cebiflka, TO CrneayeT WCMONb3oBaTh YKadaHHYK BEepCUIo 3TOro AOKyMeHTa. Ecrnv nocne npuHATUA
HaCTOSILLEro CTaHoapTa B CChINOMHbIA JOKYMEHT, Ha KOTOPLIA AaHa AaTMpOBaHHAsA CCbINKa, BHECEHO U3MeHeHWe, 3aTpa-
rvBaloLLIee NoNoXeHue, Ha KOTOPOe JaHa CCbINKa, TO 3TO MOoMoXeHne npumMeHsaeTcs 6e3 yueTta gaHHoro nameHeHns. Ecnv
CCbINOYHBIN JOKYMEHT OTMEHeH Be3 3aMeHbl, TO MOSOXeHWe, B KOTOPOM AaHa CChINKa Ha HEero, NPUMEHAETCH B 4acTu,
3aTpar1BarLLei aTy CChImKy.

3 TepMuHbI U onpegeneHus

B HacTosflwem cTaHgapTe npuMmeHeHbl TepMuHbl no FOCT 34332.1—TOCT 34332.4, a Takke cnefgyto-
LMe TEPMUHBI C COOTBETCTBYHOLLMMW UX ONpegeneHrsamu.

3.1 aHTUBaneHTHble curHansl (antivalent signals): [IBa curHana c oguMHakoBbIM WH(OPMALMOHHBIM
copgepXaHveMm, OOWH M3 KOTOPbIX NMepeaaeTcs Mo kaHany cBA3W B NpsaMoi hopme, a Opyrol — B MHBEPCHOW
dopme (aHanoroBble curHansl — B NpoTMBodase, LnpoBble CMrHanbl — C MHBepcuen norunydecknx «0» B
norudeckve «1» nnu HaobopoT).

3.2 koHcTaHTHaa HeucnpaBHocThk (stuck-at fault): HeucnpaeHocTe annapaTHoro cpencTea, Bbi3BaH-
Has nepexodoM 3MeMeHTa YCTPOWCTBA B O4HO M3 HEM3MEHSEMbIX COCTOSHWIA, HanpyMep, Npy «3anunaHum»
(cBapke) KOHTaKTOB perne.

3.3 KOHCTaHTHbIW oTKa3 (stuck-at failure): OTkasz annapartHoro cpencTBa w/unu nporpaMmmHoro obe-
crneYeHus, NPUBOAALLMIA K Nepexody annapaTHOro cpeacTBa B O4HO U3 HEWM3MEHSEMbIX COCTOAHWA W/MNK Bbl-
Aade Ha BbIXOAEe HEW3MEHAEMbIX OAaHHBIX UM HEN3MEHAEMON(bIX) kKoMaH4bl (KomaHa).

3.4 nocTeneHHbIW oTka3 (drift failure): OTka3 annapaTHoro cpeacTea M3-3a NoCTENEeHHOro BbiXo4a ero
XapakTepucTuK 3a 4ONyCTMMble Npegensl.

1) B Poceuiickoi ®enepauuu geiicteyer FTOCT P CO 9001—2015.
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3.5 camoycTpaHsawwMics otkas (transient failure): OTkas, 0bycnoBneHHbIM NepexoaHsLIMK NpoLecca-
MW, YCTPaHSAOLLKUACH MO UX 3aBEPLUEHNUN.

3.6 ycnoeHana TpeBora (conditional alarm): CocTosiHue, Briv3koe K TPEBOXHOMY, HO €LLle He BMeKyLlee
onacHbIX MOCAeACTBUIA.

MpumeyaHune— TepMmuH oTHocKTeA K 3/3/T13 CE3C cuctemam, B KOTOPbIX NpeaycMOTPEHO CTyneH4yaToe pea-
TMpPOBaHKe Ha NOCTENeHHO pPa3BUBalOLLMECS TPEBOXHbIE CODBITUS.

3.7 4pezBblYalHoe gencTBUe (emergency action): [ericTBue, Tpebytollee BINONHEHUA NPU BO3HUK-
HOBEHWY YPE3BbIYAMHON CUTYauun ANA CHWXKEHUS pUCKa NPUYMHEHWS Bpeaa.

4 CokpaweHus u obo3HauyeHuns

B HacTodAwem cTaHgapTe npuMeHeHbl cnegyrwuiMe cokpalleHna 1 obo3HaveHus:

AlTnN — aBTOMaTW4eCKU reHepaTop TeCTOBbIX MPUMEPOB;

AC Cb3C — annapaTHoe(kie) cpencTBo(a), cBA3aHHoe(ble) ¢ Be30nacHOCTLI0 30aHWIA U COOPYKEHNN,

KU — JKM3HEHHbIA UMK,

e — WHTerpaneHas(ble) Mukpocxema(bt);

KMOT — KOMMNneMeHTapHas CTPYKTYpa MeTani—oOoKCUO—OonynpoBOgHUK;

o3y — onepaTvMBHOE 3anoMUHaKLLEee YCTPOWCTBO (YCTPOWCTBO NaMsATM C NMPOW3BOIbHLIM [0-
CTynom);

n3y — MNOCTOSAHHOE 3anoMWHaloLLEee YCTPOMUCTBO;

MnrBm — nonesas nporpaMmMupyemas BeHTUMbHas maTpuua;

CANP — cucTema aBToMaTU3NPOBAHHOIO NPOEKTUPOBaHNS;

CBC — cBA3aHHag ¢ be3onacHOCTLO CUCTEMA;

CBA — cTaTU4ecKU BpeMeHHOW aHanus;

cunc — cneulann3upoBaHHasa MHTerpanbHasa cxema;

YO — ynpaensieMmoe ob6opynoBaHne;

YTIb — YypOBeHb MOMHOTLI 6Ge30MacHOCTY;

oC3 — chopmaT cTaHAaPTHON 3a0ePXKKK;

®C3-chaintn — dchaiin B hopmate CTaHOAPTHOM 3a0EPHKKHU;

Uy — LUeHTpanbHoe NpoLeccopHoe YCTPOWUCTBO;

Ada — A3bIK NpPOrpamMMUpOBaHUA ONA BCTpauBaemblx cUcTeM, pas3paboTaHHbidh B 1979—
1980 ropgax B CLUA 1 HazBaHHbIM B YecTb Aabl JlaBneiic;

ADT — [OaHHble abcTpakTHOro Tuna;

CASE — Habop MeToAoB M CPeAcTB NPOrPamMMHON MHXEHEPUM NS NPOEKTUPOBaHUA NporpamMmm-
Horo obecnedveHus;

CCs — MeToA/CpeAcTBO pacyeTa COeaWHSAOLWMXCH CUCTEM;

CHAZOP — wmeToa/cpefcTBO aHanmM3a onacHOCTKU M paboTocnoCcoBHOCTU CUCTEM yNpaBneHus;

CHAZOPs — wmeToa/cpencTBo aHanmaa onacHocTu paboTocnocobHOCTU KOMMBIOTEPOB;

CIRCAL — MeTOA/CPeACTBO pacyeTa KPUTUYECKUX Lienen;

CORE — MeToa/cpefcTBO BbIpaXEHWS KOHTPONMPyeMbIX TpebOoBaHUIA;

CRC — UMKINMUYECKMIA N30bITOYHBIN KOO KOppeKkuuy owmnbok;

CSP — MeToa/cpencTBO onMcaHusa NocrnefoBaTenbHbIX KOMMYHUKALWOHHbLIX MPOLIECCOB;

DMA — NpAMOW OOCTYN K NamaATw;

FMEA — npouegypa aHanvsa Tuna oTkasa W ero nocneacTtsui;

FTA — MEeTOo[d aHanua3a Ha OCHOBE AepeBa 0TKa30B;

HAZOP — MeToA/cpeACcTBO aHanmaa onacHoCTM 1 paboTocnocobHOCTH;

HOL — HauMMeHOBaHMWe s3blKa NOTMKM BbICLLEro nopsiaka;

INMOS — HavMeHOBaHWe aHImMWACKON UpMbI, creuuannanpyloweinca Ha npou3BoaCcTBE TpaHC-
NbLTEPOB;

JSD — HauMeHOBaHWe CTPYKTYPHOro MeToda pa3paboTku NporpaMMHbIX cMcTeM [KekcoHa;

LCSAJ — o0bo3Ha4yeHWe nocnegoBaTenbHOCTU NMUHERHOrO Koda v nepexoaa, NPpUMeHAEeMOon npu
TectuposaHun MNO;

3
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LOTOS — A3bIK ANA ONUcaHua cneuMdukaymin, ynopagodeHHbIX BO BpEMEHHON obnacTu;

MCDC — 0XBaT pelleHnsa MoaMdULMPOBAHHBIMKY YCIOBUAMMU;

MMU — Brok ynpaeneHusa NamaTbio;

MTBF — cpeaHee BpeMsl HapaboTKW Ha 0TKa3;

OoBJ — A3bIK Ans anrebpanyeckoro onnucaHus cneundukauuni;

OCCAM — #A3bIK MapanfenbHoro MporpaMMUpoBaHUsl BbICOKOTO YPOBHS, WCNONb3yeMblin AN
TPaHCNbHTEPOB;

PROM — nporpaMmmMupyemMoe NocTossHHOE 3anoMuHalLlee yCTPOWCTBO,

UML — YHUMUUMPOBAHHBLIW A3bIK MOOENUPOBaHUS;

SADT — MeToa/cpencTBO CTPYKTYPHOIO aHanu3a u NpoeKkTUPOBaHNS;

VDM — 0OOWH U3 MeToA0B pa3paboTKN KOMMbIOTEPHbIX CUCTEM Ha OCHOBE (hOpPMarnbHOTO A3bIKa;

VDM++ — pacwumpeHHas sepcus metoga VDM,

VDM-SL — dhopmanbHbIR A3bIK ONS ONUcaHusa cneundukaumin, paspabaTbiBaeMblX C UCNOMNb30Ba-
Huem metoga VDM;

Z — HoTauusa s3blka Ans onMcaHua cneludukaunin nocnegoeaTenbHbIX CUCTEM.

5 Mepbl N0 CHUXEHUIO pUCKa

5.1 OcHoBHbIMM MepamKn (MeTogaMu/CpeacTBammn) No CHUKEHWIO PUCKa SBMNSAOTCH:

- KOHTpONb cny4YaiHblx oTkasos AC 3/3/M3 CB3C cuctewm;

- UCKIMOYeHWe cucTemaTUYecKux OTKasoB Ha pasnuuHbix ctaguax XKL 3/3/M3 CB3C cuctem;

- MeToAbl/CpeacTBa, peanuayemblie Ha pasnuuHbIx aTanax ctaguin XKL ons cHmKeHus pucka u JocTke-
HUA nonHoThl 6e3onacHoctn MO 3/3/T13 CB3C cuctem.

5.2 MeTtogbl/cpeacTBa ons KOHTpons cryYarHbix oTkasos AC 3/3/M3 CB3C cuctem, ux kpaTkoe onvca-
HWe, 8 TAKXe CCbINMKN Ha UCTOYHUKM C NOoAPOOHBIM ONUcCaHMeM NpuBeaeHbl B MPUnoxKeHnn A.

5.3 MeToabl 1 cpeacTBa Ans NpegoTBpaLLeHsi CUCTEMATUYECKUX OTKA30B Ha pasnuuHbix ctaguax XKL
3/3/M3 CB3C cucTeM, Ux KpaTKnue OnMcaHus, aHanus, a Takke CCbINTKM Ha UCTOYHUKM C MOMHbIM ONUcaHUeMm
npuBedeHbl B NpUNoXeHun b.

5.4 MeTtoabl 1 cpeacTeBa Ansa AOCTMXKEHWA nonHoTel BesonacHocty MO 3/3/M3 CB3C cucrtem, peanu-
3yemble Ha pasnuyHbix atanax ctagui XKL, MO, nx kpaTkoe onucaHve, a Takke CCbIIKW Ha MCTOYHWKW C NOA-
pPOOHBIM OMMCaHWeM NpUBEAEHb! B MpUnoxeHun B.

5.5 KpaTkoe onucaHue MeTodoB W cpedcTe ans npoektuposaHusa CHYC npuBeneHo B npunoxeHuu I

5.6 KpaTkoe onvcaHue MeTOOOB U cpedcTs Ans pa3paboTku cBsizaHHOro ¢ 6e30nacHOCTbH) 06bLEeKTHO-
opueHTUpoBaHHoro MO npusegeHo B NpunoxeHun .

6 MeToabl OLLEHKN

6.1 MeToabl oueHkM dyHKUMoHanbHon 6e3onacHocTn 3/3/T13 CB3C cuctem, MO aTux cuctem, ux kpa-
TKOE ONUcaHne, a TaKkKe CCbINKN Ha UCTOYHMKW C NoapOBHBIM OnvMcaHueM npuBeaeHbl B NpunoxeHun B,

6.2 MeToabl oLEeHKK NoNHOTLI Be3onacHoOCTU NpeaBapuTenbHO paspaboTaHHbIX NPOrpaMMHBbIX CPeaCcTB,
npuMeHsaemblx ona 3/3/MN3 CB3C cuctem, oCHOBaHHbIE Ha BEPOATHOCTHOM noaxode, NpuBedeHbl B Npuno-
weHun [

6.3 BepoaTHOCTHLIN Noaxod onpeneneHusa NonHoTEl besaonacHoCTW NpedBapuUTensHO pazpaboTaHHOro
MO npvBeneH B NpunoxeHun E.

6.4 MeTtoabl n cpeacTtea no onpenenenunto ceoncts ctagui XKL MO npueeneHbl B npunoxedun XK.
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MpunoxeHune A
(cnpaBo4Hoe)

MeToabl U cpefcTBa ANA KOHTPONSA Cry4YalHbIX OTKa3oB annapaTHbix cpeacts J/J/M3 CB3C cuctem

A.1 3nekTpomexaHW4ecKue KOMMNOHEHTbI

A.1.1 OBHapy¥eHWe OTKa30B NocpPeacTBOM MOHUTOPMHIa B peXXUMe OHNanH
Llens — oBHapyxeHWe oTKa3oB NocpeacTBOM MOHUTOpPWHTA (B pexkume oHnawnH) 3/3/M3 CE3C cuctemMbl B npouec-
ce HopManbHoro hyHKLUMOHMPOBaHWA ynpasnsaeMoro o6opynoBaHus.

MpumedyaHune — CcbiNKM Ha OaHHbLIA MeTog/cpenctso npueedeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A2 n A.14).

Onucanue. lMNpy onpegeneHHelx YCNOBUAX OTKasbl MOTyT BblTb 0OHAPYKEHbI C MOMOLLUBID MHOPMaUuUK O nosege-
HuKM YO Bo BpemeHW. Hanpumep, ecnu nepeknioyaTtens, KOTopeli aBngeTcs Yacteto 3/3/T3 CB3C cnctemel HopMansHO
akTuBusmpyetca YO 1 ecnv Npu aTOM Nepekniovartents He U3MEHHAET COCTOAHWA B Npegnonaraemoe Bpems, TO 3T0T OTKas
MOXET BbITb 06HapyxeH. OBbi4HBIMWM METOA4AMN HEBO3MOXHO MOKan1M3oBaTh TakoW OTKa3.

A.1.2 MOHUTOPWHI KOHTaKTOB pene

Llens — oBHapyxeHue 0TKa3oB [HanpumMep, U3-3a cBapku («3anunaHns»)] KOHTakToB pene.

MpumedyaHune — CcbiNKM HA AaHHbLIR MeTog/cpenctso npueedeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.2 n A.14).

OnucaHue. AKTUBU3UPYEMblE KOHTaKTHbIE pene (Mnu NnepeknioyaemMble KOHTaKThl B pene) NpoekTUpyT Takum ob-
pa3oM, 4Tobbl X NOBOAKKM KOHTAKTOB BbINuy XKecTKo cBasaHbl Mexay coboit. MNMycTe nmeroTea ABa Habopa nepekniovaemMbIx
KOHTaKTOB a U b (pucyHok A.1). Ecnu HopManeHO pasoMKHYTHIA KOHTAKT b okazarncsi IpUBapeHHbIM («3anunimnm» ), To Hop-
MarnbHO 3aMKHYTBIM KOHTAKT @ HE MOXET 3aMKHYTbCs npu obectoyvBaHum obmoTku pene. CnegoBaTtenbHO, KOHTPOIb 3a-
MbIKaHUA HOPMaribHO 3aMKHYTOrO KOHTaKTa a npu obecToveHHo obMOoTKe pene MoXeT ObiTh MCNONb30BaH A1 yKa3aHus
TOrO, 4YTO HOPMarnbHO Pa3OMKHYThIA KOHTaKT b AeWCTBMTENbHO pas3oMkHyT. OTKas 3aMblkaHWA HOpMarnbHO 3aMblKaemMoro
KOHTaKTa a yKa3blBaeT Ha OTkas KoHTakTa b. Takum obpasom, cxema KOHTpons obecnevmBaeT HadexHoe OTKIKYeHWe UK
NPOLOMKEHWNE OTKNIOYEHNA NpK Mobom ynpaeneHnyM 00opyaoBaHUS KOHTAKTOM b.

| a; Ynpaenenue M | a; Ynpasneuwne
| bi MOHWUTOPWHF b | bi MOHWTOPWHr

PucyHok A.1 — KoHTakTbl pene

A.1.3 Komnapatop
Llens — onepaTneHoe obHapyxeHue (He oQHOBPEMEHHOE) OTKa30B B HE3aBUCHMOM Mogdyrne obpaboTkv nnu B KoM-
napaTtope.

MpumeuvaHune — CcbinkM Ha OaHHbIA MeToa/cpencteo npueedeHbl B [OCT 34332.3—2021 (npunoxeHune A,
Tabnuubl A.2—A.4).

OnucaHue. CurHansl He3aBUCUMbIX Moaynen obpaboTku (NpoueccopoB) CPaBHUBAKOT LMKITMYECKU UMW HEMNPEPbIB-
HO C nomolb KomnapaTtopa (AC). Cam KoMnapaTtop MOXeT ObiTb BHELIHE TECTUPYEMbLIM UMK B HEM MOXET ObiTb MC-
nofnb30BaHa CaMOKOHTponupyemas TexHonorus. [Npu obHapyXeHW KoMnapaTopom pasnuyns B NoBeAeHWUN NPoLEeccopoB
He3aBUCUMbIX Mogynen dopMmupyeTcs MHdopmauua ana coobuwennii o6 otkaszax. Ha pucyHke A.2 npegctaeneHa cxema
KomnapaTopa B ABYXKaHanbHOW cUcTeMe.

i Bxona 1 Bxoa 2&
Kanan 1 Kanan 2
——|  Komnapatop  |e——

Y Boixoa 1 l Bbixoa 2'

PucyHok A.2 — KomnapaTtop B OBYXKaHaneHOW cucteme
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Ha pucyHke A.3 npegcTaBneHa cxema KoMmnapatopa B O4HOKaHalnbHOW cucTemMe, peanuayemas C UCnosb3oBaHuem
MO. CnoxHas obpaboTka ocylecTBAAETCH C MOMOLLBI0 ABYX He3aBMCUMMbIX HABOPOB AaHHBLIX W MPUKNaaHbIX NPorpamm.
MockonbKy cylwecTByeT ToNbKO oavH 6nok o6paboTky, ABonHas obpaboTka npon3BoAUTCA NocnenoBaTensHO B MHTEPBA-
nax epemeHun T1, T2, nokasaHHbIX Ha pucyHke. HezaBucHMbIe BhIXOAHEIE pe3ynbTaThl MPOBEPSIOTCH NPOrPaMMHbBIM KOM-
napatopom B MHTepBane epemenn T3. [1pn NpUMeHeHWW OBYX PasnuyHbIX NPUKNaAHbIX NPorpamMm JOCTUraeTcs BbICOKUA
Avana3oH oxBaTa OTKa30B.

Bxop 2
()i MpuknagHan

nporpamma 2 | Bbixog 2
o K Boixon
M__ MpuknagHaaA Bbixog, 1 . oMnaparop  |——
nporpammMa 1 ot
T ™ 'K'l

t
PucyHok A.3 — KomnapaTtop ogHOKaHanbHOW CUCTEMbI, peann3yemMbi ¢ nomMoLusto MO

A.1.4 Cxema ronocoBaHUsl MO MaXOPUTapHOMY MpUHLUNY
Llene — oBHapyx#eHWe 1 NnapupoBaHWe OTKa30B N0 MeHbLUel Mepe B OOHOM U3 Tpex KaHanos AC.

[MMpumevyaHume — Ccbinkn Ha gaHHbIR MeTon/cpencTeo npusedeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.2—A.4).

Onucanve. Ainsa obHapyXeHsA U MackMpoBaHWS OTKa30B MPUMEHSIOT MOAYSb rONOCOBaHWSA, UCNOMNb3YHLLKUA MaXo-
puTapHbIA npuHumMn (2 13 3, 3 13 3 nnn m u3 n). na paboTel cXxembl ronocoBaHUs MOXET BbITe MCNONb30BAHO BHELLHEE
TECTMPOBaHWE, UMW B CAMOW CXeMe MOTYT BbITb MCNOMB30BaHbI CAMOKOHTPONMpYyeMble TexXHoNoru. Cxema ronocoBaHus
NMo Ma)KoOpUTapHOMY MPUHLMMY NoKasaHa Ha pucyHke A4,

Kanan 1 Kanan 2 Kanan n

! ! !

Moayne ronocosaHuA

‘ Boeixoa

PucyHok A.4 — [onocoBaHWe Mo MayKopuUTapHOMY MPUHUKUMY

MNogpo6Hoe onvcaHue gaHHOro MeToga/cpencTea npueeaeHo B [4] u [5].
A.1.5 OTcyTcTBME INEeKTpONUTaHUA
Llene — BbinonHeHue hyHkumMy Be30nacHoCT NpK OTKIIOYEHUM UMW OTCYTCTBUM SMEKTPONUTaHNUA.

MMpumevyanme — Ccbinka Ha gaHHbIA meTog/cpeacteBo npuseaeHa B OCT 34332.3—2021 (npunoxeHue A,
Tabnuua 16).

Onucanuve. GyHKuMs 6e30MacHOCTH BbINOMHAETCA, CNN KOHTaKThI pa3oMKHYThLI U TOK He nocTtynaet B AC. Hanpu-
Mep, MpY UCNONbL30BaHUM TOPMOXKEHWA ANA OCTAHOBA OMACHOro BpalLeHWs ABUraTensa TOpMo3a OTMNYCKAKTCA 3aMblkalo-
WwKUmK koHTakTamu B 3/3/M13 CB3C cuctemax 1 BKMHOYAKTCA pasMblKalOLLMMM KOHTaKTaMMu.

[MoopoBHoe onvcaHWe gaHHOro MeToda/cpencTea npyBeaeHo B [5].

A.2 JnekTpoHUKa

[MaeHas yenb — ynpasneHue oTkasamy B TBEPAOTENBHBIX KOMMOHEHTaX.

A.2.1 TectupoBaHMe U36LITOYHLIMU annapaTHbLIMU cpeacTBaMmn

Llens — oBHapy#eHne 0TKa30B C UCMOMb3oBaHWeM M3bbITo4HbLIX AC, TO eCTb C MCNONb30BaHNeEM AONONMHUTENBHBIX
AC, He Tpebyrowmnxca ansa peanusaumm QyHKUMA obpaboTKn.

MpumeyvyaHune — CcbinNkn Ha daHHbIM MeTod/cpencTeo npusedeHsl B MOCT 34332.3—2021 (npunoxeHue A,
Tabnunuel A.3, A.15, A.16 n A.18).

Onucanue. N36bITouHbIe AC MOryT BbITh MCMOMNb30BaHbLl ANS TECTUPOBaHWA Ha COOTBETCTBYHOLLENA YacToTe 3anpo-
COB K 3agaHHbIM hyHKkUMAM BesonacHocTu. Takoi nogxon obeivHO TpebyeTca Ana peanu3auumn NonoxeHnd nyHktos A.1.1
mnu A.2.2.

6

GostExpert.ru
https://GostExpert.ru/gost/gost-34332.5-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64028
https://gostexpert.ru/gost/gost-34332.5-2021?utm_source=pdf&utm_medium=64028&utm_term=page

FOCT 34332.5—2021

A.2.2 [InHamu4yecKan obpaboTKa cCUrHanoB
Llens — oBHapyxeHue cTaTU4eckMx OTKa3oB NyTeM AuHaMmudeckon obpaboTkn curHanos.

Mpnmeyanue — Ccbinka Ha AaHHeIn MeToa/cpeacteo npueeneHa B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.3).

Onucanue. [na obHapy¥eHua cTaTU4ecKMx OTKa30B B KOMMOHEHTaX UCNOMbL3YT NpUHYAUTENBHOE M3MEeHeHWe na-
pamMeTpoB CTOPOHHWX CTAaTUYECKWX CMIHANOB (reHepupyemblX BHELLHUMW M BHYTPEHHUMW UCTOYHUKaMK). DTOT METoq Ya-
CTO NMPUMEHSIOT B OTHOLUEHUW ANEKTPOMEXAHUYECKUX KOMMOHEHTOB.

MogpobHoe onucaHve gaHHoro meTofda/cpeacTea npusedeHo B [6].

A.2.3 CtaHaapTHbIA TEeCTOBbIM NOPT AOCTYNA U aPXMTEKTYpa rpaHU4YHOro CKaHUpPoOBaHUA

Llens — ynpaBneHue u HabnwogeHve 3a NpoucxogaLMM Ha KaXaoM KOHTaKTe uHTerpansHoin cxembl (UC).

MpmumevaHnune — Ccbinkv Ha AaHHbIA MeTog/cpenctso npuedeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.3, A.15 1 A.18).

OnucaHue. TecTupoBaHWe rpaHU4HOro CKaHMpPOBaHKWA NpeacTaenaeTt cobon MeToa nocTpoeHua MC, KoTopbIA NOBbLI-
waeT TectupyemocTb MC, paspewas npobnemy AocTyna K BHYTPEHHMM TO4KaMm TeCTUPYEMOR CXeMbl. B TUNMMYHON ckanu-
pyemon no rpannuam MC, cogepxallen BHYTPEHHWE NOTMYECKME CXEMbI, @ TAaKKE BXOOHbIE W BbixodHble Bydepbl, Mexay
BHYTPEHHUMI MOMMHYECKUMM CXeMamu Y BXOAHbIMU/BbIXOAHBIMU Oydiepamu, COeqUHEHHBIMU C BHELHUMUW KoHTakTamun VC,
pa3mMelllaeTcs CTyneHb perncTpa casura. CoaepMmMoe Kaxaoro perncTpa coBura HaxoguTcs B sivelike rpaHWYHoro cka-
HUPOBaHWA. AYelika rpaHUYHOro CKaHWPOBaHWA MOXET yNpaBnsaTe U HabnogaTe 3a NPOUCXOASALWMM Ha KaxgoM BXOLHOM
U BbIxogHOM KoHTakTe MIC yepes cTtaHdapTHbIA TECTOBLIM NOPT AOCTyna. TecTupoBaHWe BHYTPeHHUX noruydecknx cxem UC
MpPOBOAMTCS NyTeM OTKMIOYEHWS pasMeLLeHHbIX Ha KpucTanne (A4pe) BHYTPEHHUX MOMMYEecKUX CXeM OT BXOAHbIX CUrHa-
NOB, NONy4aeMbIX OT OKPYXaloLLUX KOMMOHEHTOB, U NOCMeAYHLLEro BbIMOMHEHWs] BHYTPEHHEro TeCTUPOBaHMA. OTH TecTbl
MOryT BbITb UCMNOMb30BaHbl ANs obHapyXeHusa oTkasoe B KIC.

MogpobHoe onucaHve oaHHoro Metoga/cpeacTea npuseneHo B [7] v [8].

A.2.4 N36LITOUYHLIA KOHTpOnbL

Llene — oBHapy»xeHue 0TKa30B NOCPeACTBOM CO30aHUS HECKONbKMX (hyHKLUMOHAaMNbHBLIX MOAYMEN U KOHTPONS NoBe-
OEHWA KaXKO0Mo M3 HUX Ana 0BHapyXeHWa 0TKa30B W NOCHEAYOLWEro MHULMNPOBaHUs nepexoaa B BesonacHoe cocToAHne
npu oBHapyXeHWW Kakoro-nMbo HeCOOTBETCTBUA B NOBEOEHWN.

MpumeuvaHune — Cchinka Ha gaHHbld MeTog/cpencteo npvBedeHa B OCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.3).

OnucaHue. PyHKUMS Be30NacHOCTU BLIMOMHAETCS MO MeHblUeld Mepe ABYMs annapaTHbIMK KaHanamu. Beixogbl
3TUX KaHamnoB KOHTponupytoTes, U Ge3onacHoe CocToAHME MHULMMPYETCH NpY oBHapyXeHUW OTKa3a (B cnydae, ecnuv Bbl-
XOZHbIE CUrHamBI U3 BCEX KaHAMNOB He WOEHTUYHbI).

MogpobHoe onucaHWe gaHHoro Metoga/cpeacTea npueeneHo B [9].

A.2.5 OnekTpu4veckne/aneKTPOHHbIE KOMMOHEHTbI C aBTOMAaTU4YECKOW NPOBEPKON

Llent — oBHapyxeHWe 0TKA30B NOCPEACTBOM NEPUOAMYECKON NPOBEPKM CNOCOBHOCTU BLINOMHEHUS hyHKUMK Ges-
OMNacHoOCTH.

Onucanue. AnnapaTHble CpeacTBa TECTMPYIOTCA 40 3anycka Npouecca v 3aTeM TECTUPYIOTCH NOBTOPHO YEpes CooT-
BETCTBYIOLWWE NHTepBankl. YO npogomkaeT paboTy TONbKO NpW YCNOBMW YCNELLHOM NPOXOXKAEHWNA Kaxaoro Tecta.

MpumeyaHune — Ccbinka Ha AaHHbIR MeTog/cpeacTBo npusegeHa B [OCT P 34332.3—2021 (npunoxeHue A,
Tabnuua A.3).

A.2.6 TeKyLWMIW KOHTPONbL aHANOroBbIX CUrHaANoOB
Llenb — noBbileHMe OCTOBEPHOCTU PE3YNETATOB M3MEPEHUIA aHAMOTOBLIX CUIHamMoB.

MpumeuvaHnune — Ccbinkv Ha AaHHbIR MeTop/cpenctso npuBedeHsl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A3 n A.13).

OnucaHue. Besge, rge Bo3MOXHO, UCMNOMb3YOT aHanoroBeie, a He undgpossle AC. B aHanorosbix npubopax oT-
KroveHne unv 6esonacHble COCTOAHWA NPeACcTaBNATCA YPOBHAMM aHANOroBbiX CUTHANOB 0BbIYHO C HEMPEPbLIBHBIM KOH-
TpOnem Bbixoda 3a OOMYCKW YPOBHEWN 3aTuX curHanoB. [1pn atom obecneyvnBaroTcA HempepbiBHbIA KOHTPOMb M BblCOKas
cTeneHb JOCTOBEPHOCTH Nepedaqy curHana v CHWKaeTca HeobxoduMas HacToTa KOHTPONA YHKUMWM YYBCTBUMTENbHOCTH
OaTynkoB nepegatymka. BHelwHWe nHTepdeicel, HanpyMMep, NMHUK C Nepefadyeid UMMNYNbCHLIX CUrHanoB, Takke Hyxaa-
l0TCA B KOHTpOne.

A.2.7 CHMKeHue MaKCUManbHbIX 3Ha4YeHUn

Llens — noBblleHMe HAgeXHOCTU kKoMnoHeHToB AC.

MpumedyaHune— Ccbinka Ha AaHHbIA MeToa/cpedcTreo npueedeHa B [OCT 34332.3—2021 (nognyHkT 8.3.2.14).

Onucanve. KomnoHeHTsl AC yCnelHO BbIMOMHAKT CBOM (YHKUWW NMPW 3HAYEHUSX HAMNpshKeHWid, KoTopele onpe-
[eneHbl NpY NPOEKTUPOBAHUMA CUCTEMbI U KOTOPLIE HUKE MaKCUManbHbIX 3HAYEHWA, YCTaHOBIMEHHLIX B cneluduKkanmm
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KoMMNOHeHTOB AC. CHIMXeHWe 3aTUX 3HaYEeHUM ABNAETCH 0ObIYHOM NPAKTUKOW, rapaHTUPYHOLLEN, YTO MPW BCEX HOPManbHbIX
YCMOBUAX 3KCNIyaTauumn KOMMOHEHTL! ByayT ycnelHo yHKLUMOHMPOBATL NMPW YPOBHAX HANPSKEHMIA HUKE UX MaKcUMarb-
HBIX 3HaYEHUN.

A.3 Moaynn obpaboTku

MaeHas uens — obHapyXeHWe 0TKa30B, KOTOpble NPUBOAST K HEMPaBWIEHBIM pe3ynesTataM B Mogynsx obpaboTku.
A.3.1 MporpammHoe caMmoTecTUpoBaHue (0QHOKaHanbHoe): NpeAenbHOe KONMYecTBO KOMOGUHaLVA
Llens — onepatvBHoe oBHapy)keHWe 0TKa3oB B Moaynax obpaboTku.

MpumeyvyaHue — Ccbinka Ha AaHHbIA MeTod/cpencTeBo npusedeHa B NTOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.4).

Onucanne. AC cozgatoT © MCNnosb30BaHWEM CTaHAAPTHLIX METOLOB, HE YYMTLIBAKLLKUX crieuuanbHbiX TpeboBaHuia K
BbesonacHocTU. OBHapyXXeHNE OTKA30B OCYLUECTBINAETCH C NOMOLLLH AONOMHUTENBHBIX NPOrpamMMHbIX OYHKUWIA, KOTOpLIE
BhIMOMHAKT CAMOTECTUPOBAHWNE C UCMOMb30BAHUEM MO MEHLLUEK Mepe ABYX AOMNONMHUTENbHBLIX KOMBUHALWUIA OaHHLIX (Ha-
npumep, 55hex n AAhex).

A.3.2 MNMporpaMmmHoe caMmoTecTUpOBaHWe (0gHOKaHaNbHOe): «OnyaoarwWwmun buT»

Llens — onepatvBHoe obHapyXeHue OTKA30B B YCTPOWCTBaxX NaMmsATi (HanpumMmep, B peructpax) u gewmdparope
KOMaH[ npoLeccopa.

Mpumeyvanume — Cchbinka Ha OaHHbIA MeTog/cpencTBo npuseneHa B NOCT 34332.3—2021 (npunoxeHuwe A,
Tabnvua A.4).

Onucanune. OGHapyXeHWe OTKa30B MOMHOCTbH peannayeTcs ¢ NOMOLLBH O0MOMHUTENbHbBIX NPOrpaMMHbIX (OyHK-
LIMIA, KOTOpbIE BLIMNOMHSOT CAMOTECTUPOBAHUE YCTPOUCTB NaMATH (PErncTpoOB AaHHLIX, 8ApPECHBIX PEMMCTPOB) C UCMONMb-
30BaHMEM KOMBWHAaLUK AaHHBIX (Hanpumep, KoMbuHauun «bnyxaaowmx 6utos»). OgHako oxBaT AUArHOCTUKOW B 3TOM
cnyyae coctaBnseT Tonsko 90 %.

A.3.3 CamoTtectupoBaHue, obecneunBaemoe AC (ogHOKaHaNbHbIM)

Llens — onepaTuBHOE ODHApYKEHUE OTKA30B B MPOLECCope C UCNoNb3oBaHueM cneuunansHoro AC, koTopoe yBenu-
YMBAKT CKOPOCTb M pacluMpaAloT 06nacTs obHapyXeHUs OTKa30B.

[MMpumevyanunme — Ccbinka Ha gaHHbIA meTog/cpencTeo npusegeHa B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.4).

Onucanve. [JononHuTensHoe cneunansHoe AC peanuayeT dyHKUMIO CAMOTECTMPOBaHUA AnA oBHapyeHusa oT-
Ka30B. Hanpumep, Takum cpeacTBOM MOXET ObiTh annapaTtHblil ModyMb, KOTOPLIA LMKMUYECKW KOHTPOIMPYET BbIXOA, Ha
HanuM4yme KOHKPETHON BUTORON KOMBMHALMK C MCNOMb30BaHWMEM MEXaHW3Ma CTOPOXEBOWM CXEMBbI.

A.3.4 3anporpammupoBaHHana o6paboTka (ogHOKaHanbHas)

Llens — onepatueHoe 0BHapyXeHWe OTKa30B B NpOLEccope.

Mpumevyannme — Cchinka Ha gaHHbIA MeTog/cpencTeo npuseneHa B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.4).

Onucanue. Mpoueccopbl MOryT BbITh CIPOEKTUPOBaHLI CO BCTPOEHHBIMUW CrieuuansHbeiMyU yHKUUAMIK oBHapyxe-
HUS UMK UCTIPaBMNEeHUs 0TKa30B. Hanpumep, Takylo yHKLMID MOXET BbIMOMNHATE annaparHbii Mogyrb, LMKIMMYECKN KOH-
TPONUPYHOLLWIA BbiXxod onpeaerneHHon 6MToBo KOMBUHaUWM B COOTBETCTBUN C NPUHLMNOM AEACTBUA CTOPOXEBOW CXEMBI
(pucyHok A.5).

Moaynb
MOHWTOPUHIa

AaHHbIX, islenll
oSHapyxeHua
W KOPPeKLMn

oLMBoK

O3Y u N3y

|

Moaynb
Bxoga/
BbiXQAOa

ury

i
Taiimep,
cTopoXKeBas
cxema

PucyHok A.5 — CTpyKTypHasa cxema npoLeccopHOro Moayrns ¢ caMmoTECTUPOBAHUEM 1 OBHapyKEHUEM OTKa30B

[o cux nop Takue crneunansHele QyHKLUA MPUMEHSANNCE TOMBKO B OTHOCUTENBHO MPOCTLIX CXEMaxX U He Nony4unum
LUMpOoKOro pacnpocTtpaHenns. OgHako Takve hyHKUMK He cneqyeT uckniodats B Byaylwimx paspaboTkax.
MoopobHoe onvcaHve gaHHoro metoga/cpencTea npyeeaeHo B [10]—[12].
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A.3.5 MporpammHoe obHapyXeHUe HecoBNageHUn
Llens — onepatuBHoe obHapyxeHue oTka3oB (c6oer) B npoueccope NOCpPeaACcTBOM AVHAMUYECKOTO NPOrpamMMHOro
CpaBHEeHWs.

MpumeyaHune — Ccbinka Ha gaHHblA MeToa/cpeacteo npueeneHa B FOCT 34332.3—2021 (npunoxeHue A,
Tabnvua A.4).

Onucanve. [Ba Mogyns B3anmMHO 06MeHMBAIOTCA AaHHBEIMY (BKITKOYAs PesynsTaThl, IPOMEKYTOHHbIE Pe3ynsTaThl U
TecTupyemble AanHbie). Ecnu npu cpaBHeHWU JaHHbIX, BbiAABAEMbBIX C UCMOMb30BAHWEM MPOrpaMMHbLIX CDEACTB B Kax-
[loM MoZyne, oBHapy:K1BaKTCs pasnuyns, To popMmupyeTcs cooblueHne o6 oTkase.

A.4 NocTosiHHOE 3anoMUHaKLWee YCTPOUCTBO

[MaBHas uenb — BbifABMNeHWe UaMeHeHnsa uHdopmauun B MN3Y.

A.4.1 3awuTa cnoB MHOrOOMTOBOW U36bLITOYHOCTLIO

Llens — oBHapyxeHue Bcex 0AHODUTOBLIX OTKA30B, BCEX ABYXOUTOBLIX OTKA30B M HEKOTOPLIX OTKA30B BO BCEX DuU-
Tax B 16-61uTOBOM CnoBe.

MpumeyaHus
1 Ha pganHbIin meTog npuBedeHa cobinka B MOCT 34332.3—2021 (npunoxenune A, Tabnuua A.5).
2 Cm. Tarke A.5.6 npunoxeHunsa A u B.3.2 npunoxerua B.

OnucaHue. Kaxxgoe crioeo npu 3anvcu B MN3Y AoNoNHAETCA HECKOMNBbKMMW W30bITOYHLIMW BUTamMuy, Hanpumep, Ans
opMUpoBaHUSa MOOUMPULIMPOBAHHOIO KOoA4a X3MMWHIa C KOAOBLIM PacCTOSHUEM, paBHbIM 4 (N0 MeHbluen mepe). MNpu
KaXK[OM CHMTLIBAHWUW CIOBA B pe3yrnbTaTe NpoBepku M3BLITOYHbIX OMTOB MOXET ObITh BEIABMEHO, NMPOU30LUIO N UCKae-
Hue. Mpu obHapyxeHuu nckaxeHua BolpabaTeiBaeTca coodweHne ob owmbke. JdaHHbin MeTod MOXET BbITh Takke UCNonb-
30BaH Ana obHapyxeHua owmbok agpecaun NoCpeacTBOM BhIYUCNEHNA U3BLITOYHEIX BUTOR Ans obbenuHeHWs croea
[OaHHbIX C €ro agpecom.

MoapobHoe onvcaHve naHHoro Metoga/cpeacTea npueeneHo B [13]—[16].

A.4.2 Mopudmumpyemas KOHTporbHas cyMmmMa

Llens — o6HapyeHWe BCex OLIMBOYHBLIX HeYeTHEIX BUTOB, TO ecTb NpubnuanTensHo 50 % BCeX BO3MOXHbLIX BUTO-
BbIX OLNBOK.

MpmumeuvaHune — CchinNka Ha gaHHbld MeToa/cpeacteo npueedeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.5).

Onucanue. KoHTponeHas cymma 6rnioka namsaTti 06pasyeTcs ¢ NOMOLLBK COOTBETCTBYKILLENO anroputma 0bpaboTku
BCEX CrnoB B Brioke namaTu. KoHTponbHasa cyMmMa MOXET XPaHUTbLCSA Kak OononHUTenbHoe cnoeo B [13Y, nnbo moxeT bbiTh
pobaBrneHa Kak gononHuTensHoe crioeo B Brok namaTn ans Toro, YTobbl anropuTM KOHTPOMbHOW CyMMbl BeipaboTan 3a-
paHee 3agaHHoe 3HadveHue. Mpu nocneaHei NPoBEpKe NaMATU KOHTPONbLHAs CyMMa CO30aeTCA CHOBA C MCMOMNb30BaHNEM
TOTO e anropuTMa, U pesynsTaT CPaBHUBAETCS C 3aNOMHEHHBIM UMK 3a4aHHLIM 3Ha4YeHMeM. [1pr 0BHapyKeHUK pasnuyuia
dopmupyetcs coobuweHne 06 owmrbke.

MoapobHoe onvcaHve gaHHoro meTogalcpencTea npueeaeHo B [13].

A.4.3 CurHaTtypa 13 ogHoro croga (8 6ur)

Llenb — oBHapyxeHne Bcex 0gHOBUTOBbLIX OLLMBOK M BCEX MHOrOOUTOBLIX OLUMOOK B CIIOBE, a TakKe Npubnunantens-
HO 99,6 % BCEeX BO3MOMHbIX BUTOBLIX OLLUMOOK.

Mpumevyarnune — Ccbinka Ha gaHHbIA meTog/cpeacteo npueegeHa B [OCT 34332.3—2021 (npunoxeHune A,
Tabnuua A.5).

Onucanue. CogepxxvMoe brioka namaTu cxumaetca (¢ ucnonesosaHvem AC unu NO) B ogHO cnoBo NamaTu ¢ Uc-
Nonb30BaHNEM anropMTMa KOHTPOMS C NOMOLBLK UMKNMYeckoro uabbitodHoro koga (CRC). B tunuuHom anroputme CRC
BCe cogepxumoe broka namaTu paccMaTpuBaeTcs Kak nobanToBel Ny NoBUTOBLINA NocneaoBaTenbHbIA NOTOK AaHHbIX,
B KOTOPOM BbINOMHAETCH HenpepbiBHOE NONWHOMWAaNbLHOE AeneHWe C MCMoMnb3oBaHWeM NMOoNMHOMMAanbBHOro reHepaTtopa.
OcTaTok oT geneHns coxpaHsaeTcs W npeacTaenseT cobol cxaToe cogepKuMoe NamsaTh — «CUrHaTypy» namatv. CurHa-
Typa BbIMUCMSETCH Kax bl pa3 Npu nocrnegytoLlem TeCTMPOBaHNM U CPaBHUBAETCH G YiKe 3aNOMHEHHbIM 3HaveHveM. [pu
oBHapyxeHun paznuunin opmupyetcs coobeHne o6 owmnbke.

A.4.4 CurnaTtypa n3 gByx crnos (16 6uT)

Llene — oBHapyxeHne Bcex 0QHOBUTOBBIX OLUMBOK 1 BCEX MHOTOBUTOBLIX OLWMBOK B CrIOBE COCTaBNAET MPUMEPHO
99,998 % BCEX BO3MOXHbLIX BUTOBbLIX OLUMOOK.

Mpnmeyanue — Ccbinka Ha AaHHeIn MeToa/cpencteo npueegeHa B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.5).

OnucaHue. B gaHHOM MeToAe npeaycMaTpyUBaeTCa BbIYMCNIEHUE CUTHATYPLI C UCNONb30BaHWEM anropuTMa KOHTPO-
N8 ¢ NOMOLLL LMKNNYECKOTo Koda koppekumn owmbok (CRC), ogHako AnvHa pe3ynbsTUPYIOLLETO 3HAYEHWS! COCTaBNAET Mo
MeHbLUe Mepe gBa crioea. PacluvpeHHas curHatypa 3aHoCUTCS B NaMaATb, NOBTOPHO BLIMUCMIAETCH WU CPaBHMBAETCH Kak
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ofHo cnogo. Mpu oBHapyXeHUW pasnuynini Mexdy COXpaHeHHOW M MOBTOPHO BLIYWMCIIEHHOW cUrHaTypamu dpopMupyeTcs
coobueHne ob owwbKe.

A.4.5 [lybnupoBaHue bnoka

Llens — obHapyxeHve Bcex BUTOBLIX OLIMBOK.

Mpumeyanme — Cchbinka Ha gaHHbIA MeTog/cpenctBo npusBeneHa B [OCT 34332.3—2021 (npunoxeHue A,
Tabnvua A.5).

Onucanve. B ganHoM meToge npegycmatpueaetca gybnvpoBaHvne gaHHbIX B AByX 0bnacTtax mamsTu (Hanpumep,
caBoeHHoe MN3Y ¢ annapaTtHbIM UM NPOrpaMMHbIM CpaBHEHWEM AaHHbIX). [epeasn obnacTte namaTn pabotaeT 0BbIYHbLIM
obpasom. BTopas cogepxuT Ty e nHopMaumio n AoCTymnHa napanfensHo ¢ Nepeoi. VX BeIxodbl CpaBHUBAKITCA, U NPU
oBHapyKeHUn pasznuyunii hopmupyeTcs cooblleHre ob owmnbke. [Ans obHapyeHWss HEKOTOpbIX BUAOB BUTOBLIX OLIKUBOK
AaHHble AOMKHbLI 3aNOMUHATLCH MHBEPCHO B OAHONW M3 ABYx obnacTei namsaTi 1 MHBEPTUPOBATLCA 0BPaTHO NPU YTEHU.

A.5 WameHnaemble guanas3oHbl NaMmATH
[maBHas uenb — oBHapyeHWe 0TKa30B BO BpeMs afpecauni, 3anuck, XpaHeHus U CHUTbIBaHUS.

MpumeyaHune — Tak HasblBaeMble UCNpaBMMble OLIMBKK, nepeyncnerHble B FTOCT 34332.3—2021 (npunoxe-
Hue A, Tabnuua A.1), ABNAIOTCA OTKa3aMu, KOTOPble AOMKHbl BbITb 0BHapYKeHbl B NpoLecce akcniyaTaunm Unu JormKHbl
ObITb NPOaHaNM3MpPoBaHbI NpK BbiBOAE A0NKM Oe3onacHbIX 0TKasoB. [NpuynHaMK cny4YaiHbiX OWKMOoK ABMAKTCA: anbda-
yacTuubl, 06pa3oBaBLUMECH B pesynsraTe npoLecca pacnaza, HEMTPOHbI, BHELUHUIA UCTOYHUK 3MEKTPOMArHATHOIO Narnyye-
HUSI U BHYTPEHHWE NEPEKPECTHLIE NMOMEXW. BHELIHUI MCTOMHMK 3NEKTPOMAarHUTHOrO M3nyyYeHUs JOMKEH COOTBETCTBOBATL
ApyruMm TpeboBaHWaM HacTosALWEero cTaHgapTa.

PesynkraTthl BO3geicTBUA anbdga-4acTul U HEWTPOHOB MOryT BbiTe 06paboTaHbl (hYHKLMOHUPYOWMMK cpeacTea-
Mu obecnedeHns nonHoTsl BesonacHocTu. Ho TakMe cpenctea obecneyexuns nonHoTsl BesonacHocTy ahekTUBHLI ANS
crny4arHbix oTka3oB AC 1 He achdoeKkTUBHbI ANnA cnyyanHelx cboes, Hanpumep, TecTel ana O3Y, Takue kak «bnyxgatowas
TpaekTopusa», GALPAT 1 1. A., He ABNATCA 3PeKTUBHLIMK, TOr4a Kak MeToAbl, MCNOMb3YoLKMe KOHTPOMb YETHOCTU U
KOOkl C UCMpaBneHnemM owWnboK, BO3BpaLLakLLMe COOEPKMMOEe SYEEK NamMATH, ABNATCA 3 eKTUBHEIMU.

CnyyaiiHbIi cboi NPOUCXOANT, KOraa U3nyyYeHne Bbl3biBaeT TAKoW 3apsg, KOTOPbIA MOXET M3MEHUTL COCTOSIHUE WITK
NepPeKoYNTL C HU3KOMO YPOBHSA HaMNpPsBKeHWA Ha BLICOKWMIA SYEliKy NONynpoBOAHWKOBOW MaMATH, PErncTp, 3allenky unm
Tpurrep. Takyo cryyaiHyo olWWBKy Ha3bIBaOT «UCMPABMMOMY, MOTOMY YTO caMa CXema UanydYeHuemM He NMoBpexaaeTcs.
Takue owmbkn pasgensaoT Ha ogHobuToBble Hapywenns (SBU) nnu ogHocobeiTuiiHble Hapywerusa (SEU) n mHorobuto-
Bble HapyweHusa (MBU).

Ecnu cxema, B KOTOpOW npou3ollen cboi, ABNAETCA 3anoMUHAKLWMM 3NIEMEHTOM, TAKUM Kak g4yeiika NamsaTi un
TPUITep, TO ee COCTOAHWE COXPaHUTCS A0 CreaytoLwein (HamedeHHoW) onepauun 3annck. Hoeble gaHHbIe OYayT XpaHMTbLCA
npaeunbHO. B koMBUHATOPHOM CxemMe 3TO NPUBEAET CKOpee K He3HaYMTEeNbHOMY COO, MOTOMY YTO CYLLECTBYET MOCTOAH-
HbI NMOTOK SHEPIMW U3 KOMMOHEHTA, YNPABNALLEro 3TUM yarnoM. BnusHve Ha coeanHUTenbHbIE MPOBOAA U NIUHAW CBA3N
Tawke MOXeT BbiTb He3HaYMTENbHBIM. OgHako u3-3a bonblue eMKOCTU BO3OEWCTBME HA HUX anbdga-HacTvl U HEMTPOHOB
CYMTAKOT HE3HAYUTEMLHBLIM.

Takue cny4varHble cOoM MOryT NPOMCX0AWUTL B NEPEMEHHON NaMaTk nboro Buga, To ecTe B AuHamuyeckoMm O3Y,
cratuyeckom O3Y, perucTtpoBoi NamsaTy B MWKPOMPOLECCOope, K3W-NaMAaTh, KOHBEWepax, Peructpax KoHdurypauum
YCTPOWCTB, TakMX Kak aHanoro-uMdgposol npeobpasosatens, DMA, MMU, koHTponnep npepbiBaHUi, CrOXHbIE TaluMe-
pbl. YyBCTBUTENBHOCTL K anbga-4yacTuuam U HEWTPOHaM 3aBWUCUT OT HaMPSKEHUA NUTaHus WU reomeTpun. Hebonbwne
KOHpUrypauumn ¢ HanpsbkeHnem nutaHusa 2,5 B n ocobeHHo Huxe 1,8 B noTpebytoT Bornee cepbe3Hoi oueHku 1 Bonee
3 eKTUBHbBIX Mep 3aLUMUThI.

MHTeHCcUBHOCTE cnyyarHeix cboeB Ans (BCTPOEHHOW) NaMATH HaxoguTes B AuanasoHe ot 700 go 1200 «dpeinmbo-
koB» (Fit) mnn MBuT. 3710 3aTanoHHoe 3Ha4yeHwe AnA CPaBHEHUA € AAHHBLIMM, MOMNYyYEHHBIMW ONS YCTPOWCTB, peann3oBaH-
HbIX HA OCHOBE KPEMHWEBOW TEXHOMOTUW.

MoopoBHoe onvcaHve gaHHOro MeToaa/cpencTea npyuBedeHo B [17].
A.5.1 TecTbl «WwaxmaTHaA AOCKa» UMK «MapLU» gNA NaMmAaTh ¢ NPOU3BONEHLIM SOCTYNOM
Llens — oBHapyxeHne NperMmMyLLecTBEHHO CTaTUYECKUX BUTOBLIX OLLINMGOK.

Mpumevyanune — Cchinka Ha gaHHbIA MeTog/cpeactBo npusBeneHa B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.6).

Onucanue. ChopMMpoBaHHYIO B LLAXMATHOM nopaake BuToByto kKoMBUHALMIO HYNEel U eQUHWL 3aMVCEIBAIOT B A4ei-
K1 namaATu ¢ BUToBOW opraHuzauven. 3atemM 3TW AYENKM aHanu3uMpyoT NonapHo ¢ Tem, 4ToObl yBeauTeca B MX OAMHAKo-
BOCTM W MpaBUbHOCTA. Apec NepBor AYENKU Takor Napsbl ABNAETCA NEePEeMEeHHBIM, a agpec BTOPOKW AYerKn aTol napbl
obpasyeTca nyTem BUTOBOrO MHBEPTUPOBaHUA NepBoro agpeca. [pyu NepBoM NPOXOXOAEHUW AMana3oH afpecoB NamMaTu
NpoXoasaT B HanpaeneHnn bonee BbICOKUX NEPEMEHHbLIX apECOB, a NPWU BTOPOM MPOXOXOEHUM — B HanpaeneHun bonee
HU3KkMX agpecoB. [Nocne aToro 0oba NpoXoKOeHWs MOBTOPSAOT C 3apaHee 3a4aHHbIM UHBepTUpoBaHuem. Mpu obHapyxeHun
Kakoro-nuéo pasnuuusa opmmupyetca cooblieHne ob oTkase.
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Mpwn «mapleBom» TectupoBaHun O3Y A4eilkn namsatu ¢ BUTOBOW opraHmM3aunen 3anonHAT YHUOULWMPOBaHHLIM
noTtokom BuToB. [pu NepBoM NPOXOXKOEHUM AYENKM aHaNU3UPYHOT B HUCXOASLLIen nocnegoBaTeNbHOCTH; NPOBEPSIOT Npa-
BUINbHOCTE COAEPXUMOrO KaXA0W S4Eerkn 1 ee codepxumoe uHeepTupyloT. Cogepxumoe, Co3gaHHoe npu nepeom npo-
XOXOEHWW, PacCMaTpUBalOT NPy BTOPOM NPOXOXOeHWn B ybbiBaloweM nopsgke n Tawke obpabatbieatot. [Nepsble npo-
XOMOEHWA NOBTOPSAIOT C NPEABapUTENbHO MHBEPTUPOBAHHLIMW 3HA4YEHUAMMW B TPETbEM W YETBEPTOM npoxoxaeHusx. pu
obHapyxeHun paznuunin dopmupyeTtca coobuleHne ob oTkase.

MoapobHoe onucaHwe naHHoro MeTtoga/cpencTsa npuseneHo B [17], [18].

A.5.2 Tect «6nyxpaalolian TpaeKTopua» AnNs NaMATU C MPOU3BONbHLIM AOCTYNOM

Llens — oBHapy:eHue CTaTu4ecKMx W AWHaMuYeckux GUToBbIX OWKMBOK, a TakKe NEepeKpecTHbIX MOMEX MEXKAY
ayerkamu namatn O3Y.

MpumeuvaHnne — Cchinka Ha gaHHblW Metog/cpeacteo npueedeHa B OCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.B).

OnucaHue. Tectupyemyto obnacte namatun O3Y MHULUMANU3UPYIOT (3aNonHAT) YHUPULMPOBAHHEIM NOTOKOM Bu-
ToB. 3aTeM codepXMMOe MepBOW SYEMKW WHBEPTUPYIOT, M OCTanbHYH 4acTe NaMaTW aHaNU3MPYIOT Ha MPaBWMBHOCT.
Mocne aToro coaepKMMoe NepBoi AYERKU NOBTOPHO MHBEPTUPYIOT ANSA BO3BpaTa B MCXOLHOE 3HAYEHWE, U BCIO NPOLEAYPY
MOBTOPAKT AN criegyolen ayenku. Bropoe npoxoxgeHve «mopenun brnyxaatowero 6uta» ocyLECTBNAKT NPU MHBEPCUK
BCEX NepBOHAYansHO Ha3HaYeHHbIX 3Ha4eHuin namatu. MNpu obHapykeHuW pasnuynin hopmupyeTtcs coodlieHve ob ownbke.

MoapoBHoe onucaHWe OaHHOro MeToda/cpencTea npueedeHo B [19].

A.5.3 Tectbl «GALPAT» u «lMpo3payHbii GALPAT» AnA namMATH ¢ NPOU3BONbHLIM AOCTYNOM

Llent — oBHapyxeHne cTaTuyecknx BUTOBLIX OLLMOOK M BONBLLUION YacTh AUHAMWYECKUX CBA3EN.

MpumeyaHune — CchiNKka Ha daHHbIA MeToa/cpeacTeo npueedeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.6).

Onucanue. lMNpu Tectnpoarnn O3Y «nonapHoi 3anvcblo—cunTbiBaHuem» (Tect « GALPAT») BeiBpaHHyto obnacte
namaTv cHavana MHMUManWaupyioT YHUULUMPOBAHHO (TO ecTb Bee norudeckue «0» unu Bce «1»). MNocne atoro nepeyio
AYeliKy NamsaTh TECTUPYIOT M 3aTEM MHBEPTUPYIOT, M BCE OCTanbHbIE S4YENKN aHAMU3UPYIOT Ha NPaBUNBHOCTL COAEPHKMMO-
ro. MNocne Kaxgoro 4ocTyna no YTeHWI0 K OAHOW M3 OCTaBLLUMXCA A4eeK MHBEPTUPOBAHHYIO AYEKY Takxe NpoBepskT. ATy
npoueadypy NOBTOPSAKT ANA KaxOoW Avelku B BolbpaHHOW obnacTtu namaTy. BTopoe npoxoxaeHwe BbIMOMHAKT NPOTUBO-
NnonoxHo nepeomy. Jliobble paznuyns NpyMeBogAT K opmMUpoBaHnio cooblueHns ob owmnbke.

TecTMpoBaHWe «Mpo3paqdHOM MONAPHOW 3arnMCblo—CcYMTBIBAHWEM» (TecT «npo3padHbin GALPAT») npencraensaet
coboli Bapvauuio ONMCaHHON BbilLe NPoLeaypbl: BMECTO MHULManU3aumMn Bcex syeek B BblbpaHHON obnactu namsaTtu cy-
LecTBYIOLLIEE COAEPKUMOEe OCTaeTCs HEU3MEHHbIM, @ ANA CPaBHEeHWS coaepXumoro Habopa s4Yeek MCNoNb3YyT KOHTPOMb-
Hble CyMMbI («CUrHaTypbi»). BeibrpatoT nepeyto TecTUpyemyto syeiiky obnactu namsTi, BeIMUCISIOT U COXPaHSAIT CUrHa-
Typy S1 Bcex ocTaBliMxcA A4eek obnacTtv. 3atem TECTUPYEMbIe AYENKA MHBEPTUPYIOT U MOBTOPHO BbIYWMCAAIOT CUrHaTypy
S2. (Mocne kaxpgoro QocTyna no YTEeHW0 K OOHOW U3 OCTaBLUMXCH AYEEK WHBEPTUPYEMYH SYeliKy Talke MpOBEpAIT.)
Curnatypy S2 cpaBHMBatOT ¢ curHatypor S1, u npu nobom pasnuumnn Belgaetcs coobulerve ob owwnbke. TecTupyemyto
SYEKY NOBTOPHO MHBEPTUPYIOT AN NOBTOPHOTO YCTAHOBMEHWS MCXOOHOMO COAEPKMMOTo, cUrHaTypy S3 BCcex ocTaBLUMXCH
silYeeK NOBTOPHO BbIYUCNAOT M CpaBHMBAIOT C curHatypoin S1. Miobele paznuyna npuBogAT K Belaave cooblueHua ob ownb-
ke. Bce ayelnku namaTy B BolbpaHHOW 0BnacTu TECTUPYIOT TEM ke cnocobom.

MoapobHoe onucaHve gaHHoro MeToga/cpencTea npusedeHo B [19].

A.5.4 Tect «ABpaam» AN NaMATU € NPOU3BONbHLIM JOCTYNOM

Llene — obHapyxeHwWe BCcex NOCTOSAHHBLIX OTKA30B 1 OTKA30B B COEOUHEHWSAX MeXay aveikaMm namsTu.

MpnmeyaHue — Ccbinka Ha AaHHbIN MeToa/cpenctso npueeneHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.6).

Onwucanue. MNMpu ucnonb3oBaHum Tecta «Abpaam» OUarHoCTUYECKUA 0XBAT BbILLIE, YEM MpKW TECTE «MnornapHas 3a-
nMCb—CYMThIBAHMEY . YKcno onepauunii, HeoBXoAUMbIX A4S BbINOMHEHWUA BCErO TECTUPOBAHWA NaMaTKh, COCTaBMNAeT npu-
mepHo 30 n, rae n — 4ucrno a4eek namaT. TeCTMpoBaHNe MOXET BbITh «MPO3paYHbIM» MPU BLIMOMHEHUM 32aMNOMUHAHWA U
TECTUPOBaHWUSA B Pa3nuYHbIX BpEMEHHLIX CErMeHTax B nepuoge paboyero uukna.

MoapobBHoe onucaHWe gaHHoro Metoga/cpencTea npuseneHo B [19], [20].

A.5.5 BuUT YeTHoCcTH

Llens — oBHapyxeHue 50 % Bcex BO3MOXHbIX BUTOBbLIX OLIMOOK B TECTUPYeMon obnacTtu naMsTu.

MpumedvaHune — CcbinNka Ha daHHbli MeToa/cpeacTeo npueefdeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.6).

OnwucaHue. [Npy KOHTPONE NaMATU C NPOU3BONBHLIM AOCTYNOM C MOMOLLLI BTa YETHOCTM KaX4oe CMOBO B NaMATU
pacLuMpsAT Ha oouH BWUT (BWUT YEeTHOCTK), KOTOPLIW JOMOMHAET Kaxaoe CMOBO 40 YETHOMO MIM HEYETHOro 4Yucna noru-
YecKMX eduHUL. YeTHOCTb CIOBa OaHHbIX MPOBEPSAT NPY KaXaoM YTeHuW. Mpu oBHapyXEHUK NOXHOIo Yncra equHuLL
dopmupyeTtca cooblueHne o6 owmnbke. Buibop YETHOCTM MITM HEYETHOCTU CredyeT OCYLUECTBIATL TaK, YTobbl BCAKWUIA pa3
B Cy4ae OTKasa He Bbl4aBarnocb HMYero, kpoMme Hyneeoro (Bce «0») n egnHuyHoro (Bce «1») cnoea, BeipabaTtbiBanock
YBEAOMIIEHNE O TOM, YTO 3TO CMOBO HEMPAaBWIBLHO 3aKOAMPOBAHO. KOHTPONb YETHOCTK Takke MOXET BbiTb MCMONbL30BaH
ansa obHapyxeHua ownbok agpecaun, eCnu YeTHOCTL onpeaensaeTca Ana 06beJnHEHUA CroBa OaHHbIX C ero afpecom.

MoagpobHoe onucaHwe gaHHoro Metoga/cpencTea npueefeHo B [21]—[23].
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A.5.6 KoHTponb namATK ¢ NPOU3BOMNbHLIM OOCTYNOM € NOMOLWbLI MOoAUGMUUNPOBAHHOIO Koga XaMMUHra
unu obHapyxeHve oWNOOoK AaHHbLIX C NOMOLLID KOOOB OGHapYXeHUs1 U UCNpaBneHus oWnbokK

Llens — oBHapykeHWe Bcex HEYETHbIX DUTOBLIX OTKA30B, BCEX ABYXOMTOBLIX OTKA30B, HEKOTOPLIX TPEXBUTOBLIX OT-
Ka30B W HEKOTOPbLIX MHOrOBUTOBLIX OTKA30B.

MpumeyvyaHune —Cm. Tarke A.4.1 1 B.3.2. Ccbinka Ha gaHHbIn MeToga/cpeacTeo npueedeHa B MOCT 34332.3—2021
(npunoxeHue A, Tabnuua A.6).

OnucaHve. Kaxgoe CrnoBo B NamMATW PacLUMPSIOT HECKOMBKUMW M3OLITOYHBIMKM BuTamu ana opMypoBaHus Mo-
AndruMpoBaHHOro Koga XaMMUHIa C pacCTosiHMEM X3MMWHIa, PpaBHbIM Mo MeHbllein mepe 4. [pu Kaxaom cHUTbIBaHUK
crnoBa pesynsTaTel NPOBEPKM N3BbITOYHEIX BUTOB MOMYT NOKa3aTk, MPOM3OLUNO MW UCKaXeHWe Unu HeT. [pu oBHapyxeHun
pasnuyuin opmupyeTcs cooblierHve o6 owmnbke. 3Ta npouenypa MoXeT BbITh Takke Ucnonb3oBaHa ansa obHapyxeHwa
owmBok agpecaunm Npy BelYUCNEHNU N36bITOYHBIX BUTOB ANA 06beAMHEHWNA AaHHbIX C Er0 aApecoMm.

MNoopoBHoe onvcaHve gaHHoro MeToada/cpencTea NpUBEAeHO B [24].

A.5.7 OyénupoeaHue co cpaBHeHuem O3Y ¢ AC unu MO 1 TecTUpoBaHMe YTEHUEM/3AMUCbLH

Llens — oBbHapyxeHue Bcex BUTOBbLIX OWNBOK.

Mpumevyanme — Cchinka Ha gaHHbIA MeTog/cpeactBo npuseneHa B [OCT 34332.3—2021 (npunoxeHue A,
Tabnvua A.6).

Onucanve. AgpecHoe NpOCTPaHCTBO COAEPUT ABe 4acTu. [Nepsan yacTb namMaT PYHKUMOHUPYET B HOpPManbHOM
pexxume. BTopas 4acTb namaTi cogepxuT Ty Ke MHdopmaLumio n 4oCTynHa napannenbHo ¢ NepBon. Boixogbl aTuX YacTen
namaTu cpaBHuBatoT. [pu oBHapyxeHuun pasnuunii hopmupyetcs cooblieHne 06 owubke. [1na obHapyKeHua HEKOTOPLIX
BUAOB BUTOBLIX OLWMBOK AaHHBIE CrieayeT COXpaHATe MHBEPCHO B OAHOM U3 ABYX YacTel namaTti u obpaTtHo MHBEPTUPO-
BaTbCH MPU YTEHWUN.

A.6 YcTpoKncTBa BBOAA-BbiBOAA U MHTepdenchbl (BHELWWHUA 0OMeH)

[maeHas uenb — obHapy»eHne 0TKa30B Ha YCTPOWCTBaxX BBOAA W BbiBoAa (UMhbpoBbIe, aHanoroeble, nocnegoea-
TenbHbIe UMK NapannenbHbie) U NpeaoTBpalleHne aansHenwen nepeqadn HegonycTUMbIX BbIXOAHBIX OaHHbIX.

A.6.1 TecTupytowaa KomBUHaUUA

Llens — oBHapyXeHne KOHCTAHTHLIX (CTATUYECKMX) OTKA30B 1 NEPEKPECTHBIX MOMEX.

MMpumeyvyaHme — Ccbinkn Ha aaHHbIA MeTon/cpeacTeo npueedeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuupl A.7, A13 n A.14).

Onucaxure. MNpu MCNONb30BaHNK 3TOMO METOAA peanuqayloT He3aBMCUMOe OT MOTOKa OaHHbIX LMKNNYecKoe TecTUpo-
BaHWe BXOOHbIX W BbIXOOHbIX 3NIeMEHTOB. B HEM MCNOMb3YyIOT ONpeaeneHHy TECTUPYHOLYH KOMBMHALWIO ONA CpaBHEeHKUN
HabngaembIX 3HaYEHWA C COOTBETCTBYHOLMMK OXMOAEMbIMU 3HAYEHUAMWN (PUCYHOK A.6). MHopmaunsa TecTUupyroLei
KOMOMHAaLUWW, CYNTLIBAHWE W OLIEHKA TECTUPYIOLLEN KOMBUHAUMW OOMmKHLI ObITe BbIOpaHbl HE3aBMCUMBIMUW ApYr OT Apyra. Te-
CTUpYyoLLan KoMOMHaLKA AomKHa BbITh BeibpaHa Takol, YTobbl He OKasblBaTe HEBNaronpUATHOrO BNUSHUA Ha onepayumn YO.

Mepuoguyeckas reHepaums
TECTUPYIOLLEH KOMBUHaLMK

Bxoa (1)y  Bxon (7) ¢ Bxon (m)

il
-

CucreMHan o6paborka

Bhlxc!n (2} | Bblxtl)ﬂ N
Buixog, (1) l Boixog (3) Boixag, (1)
¥ i

ConocTaeneHue ¢ oxuaaeMbeIM
YPOBHEM BbIXOOHOMG CUrHana

'

PeaaynkTar
TECTUPOBAHWA

PucyHok A.6 — lNMpumeHeHue TecTUpyoLein KoMBuHauuu Ans obHapyKeHUs 0TKa3oB
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A.6.2 KogoBas 3awmTa
Llenb — oBHapyxeHue criydaiHbix oTkazoB AC 1 cucTeMaTU4ecknx olMboK B NOTOKe BBOAA/BLIBOAA OaHHbIX.

MpumedyaHune — CcbiNkM Ha OaHHbIA MeTog/cpenctso npuBedeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A7, A.15, A16 1 A.18).

Onucanue. MNpouenypa, peanqayrowas KOOOBYH 3alLUTY, NPeaHa3HayvyeHa ana 3almTbl BBOAMMOW 1 BbIBOAWMOW WH-
dhopmaLmnKn OT CUCTEMATUYECKUX W crnyvalrHblxX oTka3oB AC. MNMprvmeHeHne KogoBon 3awmTel obecnedvBaeT 3aBUCUMOE OT
NOTOKa AaHHbIX 0BHapy)KeHWe OTKa30B BXOAHLIX U BbIXOOHLIX MOAYMNEN C MCNOMb30BaHUEM M3BLITOYHOCTY MHGOPMaLVK
u/unu BpemeHHon n3bbitTouHocTy. OBbIvHO N3BbITOYHAaR MHOPMaLMA HanaraeTcs Ha BXoAHbIE /UMK BbIXOOHLbIE AaHHBIE;
Tem cambiM ob6ecnedvBaloTcs cpeacTsa Ang MOHWTOPUHIA NPaBWUITBHOCTU OMepauuii BXOOHLIX U BbIXOOHbLIX cxem. Boa-
MQXHO NMPUMEHEHUE MHOTMX METOAOoB. Hanpumep, curHan HecyLLen YacToTel MOXKET BbiTh HANMOXEH Ha BbIXOAHOW curHan
paryuka. [Nocne 3Toro Norvyeckuii Mogyrns MOXET NMPOBEPUTL HANUYUE YacToThl HECYLLEN, MO0 Ha BbIXode KaHana MoryT
ObITe A0BaBNEeHbl N3GLITOYHLIE KOAOBLIE BUTLI ANs KOHTPONS AEACTBUTENBHOCTU NPOXOXAEHUA cUrHana Mexay norude-
CKUM MOZYMNEM N OKOHEMHBIM UCMOMHUTENBHBLIM YCTPONUCTBOM.

MogpobHoe onvucaHve gaHHoOro MeToga/cpencTea npueeaeHo B [23].

A.6.3 MHorokaHanbHoe napannenbHoe BbIXOA4HOE YCTPOMCTBO

Llens — obHapy:xeHWe crnyyaiHbix oTkasoB AC (KOHCTaHTHBIX OTKa30B), OTKA30B, 0BYCMNOBNEHHBLIX BHELLHUMU BO3-
OelCTBUAMU, BpEMEHHbLIX cOOEB, 0TKa30B agpecaLyu, NOCTENEHHLIX 0TKa30B W CaMOYCTPaHSIOLLMXCH OTKa30B.

MpumeuvaHune — Cchbinka Ha gaHHbld Metog/cpeacteo npvBedeHa B OCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.7).

OnuvcaHue. 3TO 3aBMCMMOE OT NOTOKA AaHHbIX MHOroKaHaneHOe napannensHOe BbIXOOHOE YCTPOWCTBO C Hesa-
BUCUMBIMW BbIXodamu ans oGHapyxeHus cnydainHeix otkasos AC. O6HapyXeHue 0TKa3oB OCYLECTBMAETCH C NOMOLLBIO
BHELUHWX KoMnapaTtopos. [Npu nosasnenun otkasza YO HenocpeacTeeHHo oTknovaetca. JaHHan mepa adhpekTMBHa ToNBKO
B Cny4Yae, ecnv noToK AaHHbIX U3MEHSETCH B MHTEPBAne AMarHOCTUYECKOro TECTUPOBAHUS.

A.6.4 KoHTponupoBaHMe BbIXOOOB

Llens — oBHapyeHue cnydaliHblX OTKA30B, OTKA30B, 0OYCNOBMEHHLIX BHEWHUMW BO3AEACTBMAMMU, BPEMEHHBLIX
cboes, 0TKa30B agpecauuu, NOCTENEHHBIX OTKA30B (ANA aHanoroBbIX CUrHANo0B) U CaMOYCTPaHAIOLLMXCA OTKa30B.

Mpnmeyanue — Ccbinka Ha AaHHbIn MeToa/cpeacteo npueegeHa B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.7).

OnuncaHune. 3TO 3aBUCKMMOE OT MOTOKA AaHHbIX CPABHEHWE BbIXOAHbIX AaHHbIX C HE33BMCUMbIMU BXOOHBIMW SAHHbI-
MW A5 OLEHKM COOTBETCTBMA ONpefeneHHoMy AuanaloHy gonycka (Bpems, 3HaqeHne). OBHapyKeHHbIl 0TKa3s He Bcerga
CBfi3aH C HeNpaBMIlbHbIMKW BbIXOOHbIMW OaHHbIMK. [laHHaa mepa adyheKkTrBHa TONbKO B Criydae, ecni NoToK AaHHbIX 13-
MEHSETCA B MHTEpBane AMarHoCTUYECKOro TECTUPOBAHWS.

A.6.5 CpaBHeHnel/ronocoBaHue JaHHLIX Ha BXoae

Llenb — oBHapy»xeHuWe cny4aiiHblx 0TKa30B, 0TKa30B, 06yCnoBNEHHbIX BHELLHUMW BO3AEACTBUAMIW, BpEMEHHbIMU CBo-
amu, cboamum agpecaummn, cboamu u3-3a gpeida (o4na aHanoroBblX CUrHaNoB) U cBosAMM U3-3a NepexogHbIX NPOLECCOB.

MpumedaHune — CcbiNKM HA OaHHbLIA MeTog/cpencteo npueedeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.7 1 A.13).

Onucanue. 370 3aBUCALLEE OT MOTOKA AaHHbIX CPaBHEHWE HE3aBUCUMBIX BXOAHbBIX AaHHbLIX ANS NPOBEPKU COOT-
BETCTBMA onpegeneHHOMY AnanasoHy Aornycka (Bpems, 3HadeHue). Peanusyemas U3BbITOYHOCTL MOXET BbiTh 1 13 2, 2
n3 3 unu Bonee Beicokas. JaHHaa Mepa adpheKTVBHA TOMNBKO B Clyyae, ecnu NoToK AaHHbIX M3MEHSETCA B UHTepBane
OMarHoCTUYECKOro TECTUPOBAHUA.

A.7 MapLipyTbl AaHHLIX (BHYTPeHHUA 06MeH)

MmaeHas uenbs — obHapyXeHne 0TKa3oB, 00yCNOBNEHHLIX MCKAXEHUSMW NpUY nepefade nHdopmaLumu.

A.7.1 OgHoGuTOoBaA annapaTHasa U36bITOYHOCTb

Llens — oBHapyxeHue Bcex HedeTHbIX BUTOBRLIX owmnbok, To ecTb 50 % Bcex BO3MOXKHbIX BUTOBLIX OLWIMBOK B NOTOKE
JaHHbIX.

MpumeyaHune — Ccbinka Ha AaHHbIN MeToA/cpencTeo npueefeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.8).

OnucaHue. LUnHy paclumvpsaloT Ha ogHy OopoxKy (BUT) U aTy OONONHUTENBHYK AOPOXKKY (BUT) ncnonbayoT Ang ob-
HapyXeHWs OTKa30B NyTEeM NPOBEPKU HA YETHOCTb.

A.7.2 MHorob6uToRas annapaTtHas U3bbITOYHOCTb

Llene — obHapyxeHwWe 0TKa30B B NpoLecce nepegayy no WuHe M B nocnefoBatenbHbIX KaHanax CBA3w.

MpumeuvaHnune — Cchinka Ha gaHHbl MeTog/cpeacteo npueedeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabrivua A.8).
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Onucanwue. LLKHY paclumpatoT Ha ABe unn Bonee gopoxek (BMTOB) M aTK AONONHUTENbHBIE OPOXKKK (BUTLI) UCMOoMb-
3ytoT AnA obHapyKEeHUst OTKA30B C NPUMEHEHUEM Kofa XaMMUHra.

A.7.3 MNMonHasa annapaTtHas U30bLITOYHOCTb

Llens — obHapyxeHne 0TKa30B B Npouecce nepefayu JaHHbIX MyTEM CPaBHEHUS CUTHAMNOB ABYX LLUVH.

MpumevyaHumnme — Ccbinka Ha gaHHbln meToa/cpencTteo npueedeHa B TOCT 34332.3—2021 (npunoxeHue A,
Tabnvua A.8).

Onucanve. LUnHy ayGnupytoT v AONONHUTENBHYIO WKMHY UCNOML3YIOT ANs 06Hapy»KeHWs OTKA30B.
A.7.4 AHanuz c UCNONb30BaHUEM TECTUPYHLUX KOMBUHALMIA
Llene — oBHapy#eHWe KOHCTaHTHbLIX OTKa30B 1 MepPeKPeCcTHbIX NMOMEX.

[MMpumevyanme — Ccobinka Ha gaHHbIA meTog/cpencTeo npuBegeHa B [OCT 34332.3—2021 (npunoxeHue A,
Tabnvua A.8).

Onucanve. OcylWwecTBMAIOT HE3ABUCKHMOE OT NOTOKA AaHHbIX LMKNUYECKOE TECTMPOBAHWE MapLUPYTOB AaHHbIX. Mc-
Nonb3yloT onpefeneHHy TECTUPYIOLWY0 KOMBUHaUWIO NS CpaBHEHUS HabnooaeMelxX 3HAYEHWIA ¢ COOTBETCTBYIOLUMM
OXMOAEMbIM 3HAYEHUAMM.

CuumTbiBaHWE MHAOPMAaLMKM TECTUPYIOLWEN KOMBUHALMW 1N ee OLEeHKy CredyeT OCyLLecTBMATL He3aBMCUMMO Apyr oT
apyra. Tectupyollas KoMBuHauns omkHa bbiTe BelbpaHa Takoit, 4Tobbl He OKa3biBaTh BNUAHUA Ha onepauun YO.

A.7.5 N36bITOYHOCTL NpU Nepegaye

Llene — oBHapyxeHne caMmoycTpaHsaIoLWMXCA OTKA30B Npu nepefade no LWrHe.

MpumevyaHnme — Cchbinka Ha OaHHbIA MeTog/cpencteo npusegeHa B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.8).

Onucanuve. MHdhopMauuio nepedaloT NocnesoBaTenbHO HECKOMbKO pa3. MNoBTopeHWe OCyLUecTBNST TONLKO Ans
0BHaPYKEHMS CaMOYCTPaHSOLWLMXCH OTKA30B.

A.7.6 UHcopmaunoHHaA U3BLITOYHOCTL

Llens — oBHapy:xeHWe 0TKa30B NpW Nepeaade no LWUHe.

MpumeyvyaHunme — Ccbinka Ha gaHHbln meToa/cpencTeo npueedeHa B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.8).

Onucanwue. [JaHHble nepegatoT Gnokamy BMECTE C BbIYMCIEHHOW KOHTPOMBHOW CyMMOW Ans Kaxporo bnoka. 3a-
TEM B MPUEMHUKE OCYLLUECTBMAAETCH BbIYUCMEHUE KOHTPOMLHOM CYMMBbI MOMYYEHHbLIX OAHHBLIX U CPaBHEHWE C NMPUHATON
KOHTPOSBLHOM CYMMOMN.

A.8 UcToYHMK nuTaHuA

[maeHas uenb — obHapyxeHne 0TKa30B UMK YCTOMYMBOCTL K OTKa3aM, Bbi3BaHHbIX Ae(EKTOM UCTOYHUKA NMUTaHusA.
A.8.1 3awmTa OT NnepeHanpAXeHUs C 3alMUTHLIM OTKITHOYEeHUeM
Llens — zawuta Cb cucTem oT nepeHanpsxeHus.

Mpumevyanme — Cchbinka Ha gaHHbIA meTog/cpeacteo npusBeneHa B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.9).

Onucanue. NepeHnanpsaxernve obHapyXMBAeTCs 4OCTATOMHO PaHo ¢ TeM, YToObI BCe BbIXOALI MOMMK BbITe NEpeKnto-
YyeHel B Be3onacHoe COCTOSHUE NYTEM OTKIIOHEHUS 3NEKTPONUTAHUS U NEPEKIIOYEHNA HA BTOPON MCTOUHWUK NUTAHMUS.

MoppoBHoe onvcaHve gaHHoro MmeToaa/cpencTea nNpuBeaeHo B [25].

A.8.2 KoHTponb HanpsXeHW BTOPUYHOIrO MCTOYHUKA NMUTaHUA

Llene — koHTponupoBaHWe HanpsKeHU BTOPUYHBIX UCTOMHMKOB MUTaHWA 1M MHULMWPOBaHWe nepexoda B Gesonac-
HOE COCTOSIHWE, ECMU 3HAa4YeHNe HanpsAXXeHWsa He HAaXoOWUTCA B 3aJ4aHHOM AvanasoHe.

Mpumevyanume — Ccbinka Ha gaHHbIA meTog/cpeacteBo npusBeneHa B OCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.9).

OnwucaHune. HanpsxeHne BTOPUYHOrO WCTOYHWMKA MUTAHWUS KOHTPONUPYETCS. DNeKTponuTaHve oTKNYaeTcs nubo
NMPOVCXOOUT NEpPEeKNioYeHne Ha BTOpoi Bnok NUTaHWs, ecrni Hanps)eHne He HaXxoaWTca B 3aaHHOM AManasoHe.

A.8.3 OTKnrYeHUEe CUCTEMbI MPU CHWUXKEHUW HaNPSKEeHUA NUTaHUA

Llene — oTKNHYeHWe aNeKTPONUTaHUA C COXPaHeHNEM BCE KPUTUYECKN BaXKHOW MHdopMaLni.

MMpumevyanne — Ccbinka Ha OaHHbIA meTog/cpencTeBo npusBeaeHa B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuvua A.9).

OnucaHue. 3apaHee BLIABNAIOT NepeHanpsixeHue UnM CruMWKOM HU3Koe HanpsiKeHWe NUTaHus, B Npeaenax Koto-
pbix oBecneynBaeTca BO3MOXHOCTE COXPAHEHWUA BHYTPEHHErO COCTOSHWS B SHEPro3aBMCUMO NaMaTh U NEPeBOR BCEX
BbixoaoB B He3onacHoe cocTosHME C MOMOLLBIK NPOLEnYPbl OTKHYEHNS ANeKTponMTaHus, Nbo nepexkntodeHust Ha BTo-
pon Brnok nuTaHusa.
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A.9 BpeMeHHOW U NOrMYecKUi KOHTPOIb NocnefoBaTeNbHOCTU BbINOMHEHWUA NporpamMmm

[MaeHas uenb — 06Hapy>KeHv1e NCKaXXeHHbIX NporpamMmMHbIX nocregoeaTensHocTen. VckaxeHHas nporpammHas
nocnenoBaTterbHOCTE MNOABNAETCA, €Cn OTAENbHbIE 3NEMEHTbI NporpamMmbl (Hanpmmep, nporpamMmmHblie MOOYINK, No4nNpo-
rpammbl UK KOMEH,’JbI) OﬁpaﬁaTbIBalOTCﬂ B HenpasmanDﬁ nocnegoBaTtenbHOCTHW, UNK B HECDDTBeTCTByIOLLlMﬁ nepnon
BpeMeHU, Unn ecrnu cbunace TaktoBas YyacToTa npoueccopa.

MprmedyaHue— CcbiNkK Ha JaHHy0 rpynny metTogoe/cpencts npueedeHsl B FTOCT 34332.3—2021 (npunoxe-
Hue A, Tabnuubl A.15, A.16 1 A.18).

A.9.1 KoHTponbHbIM JaTYUK BpeMeHU ¢ oTAeNnLHOW BpeMeHHoU Ba3on 6e3 BpeMeHHOro OKHa
Llens — kOHTpPONUpOBaHWE NOBEAEHNA U NOCNeO0BaTENbHOCTH BbIMONHEHNS NPOrPaMM.

MpumMmeyaHune — CcbiNKM HA AaHHbIM MeTod/cpencTeo npueeneHsl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.10 n A.11).

OnucaHue. BHewHwe cpeactBa onpeaeneHns BpeMeHW ¢ oTaensHon 6a3on BpeMeHu (HanpuMep, KOHTPOMbHbIN
AaTYMK BPEMEHW) NEPUOAMNYECKU NEPEKMIOYAIOTCA ANA KOHTPOMS NOBEAEHUSA KOMMBIOTEPA W NOCNEROBATENBHOCTM BhINO-
HeHus nporpaMm. BaxkHo, 4TOBLI MOMEHTBI NepekniodeHns ObiNM NpaBUNbHO PacnonoXeHsl B Nporpamme. KoHTPOnNbHbIR
OaT4MK BpeMEHW He NnepeknioyaeTcs ¢ onpegeneHHbiM hUKCMpPOoBaHHBEIM NEPUOAOM, OQHaKO ANs Hero 3a4atoT MakcuMarbs-
HbIA MHTEpBan.

A.9.2 KoHTponbHbIWM JaTYMK BpeMeHU C OTAeNnbLHOW BpeMeHHoW 63301 U BpeMeHHbLIM OKHOM

Llene — KOHTpOnk NOBEAEHUS U NOCMNEeOoBaTENLHOCTH BEINONHEHWS NpOrpamm.

MprnmeyvyaHue — CcbiNkn Ha AaHHbIA MeTod/cpencTteo npuBedeHsl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.10 n A.11).

OnucaHue. BHelwHWe cpencTBa onpefeneHns BpeMeHu ¢ oTAensHoW 6a3oi BpeMeHU (HanpuMep, KOHTPOMbHEIN
O3TYMK BpEMEHW) MEPUOANYECKU NEPEKIOHAINTCA AN KOHTPOMS NoBedeHUs KOMMBOTepa U NOCnefoBaTensHOCTH BbINos-
HeHWs nporpamm. BaxHo, 4ToBbl MOMEHTbI NepeknioYeHns BN NPaBubHO pacnonoXeHsl B nporpamme. s KOHTpOrb-
HOMO AaT4MKa 3a4at0T HUKHIOW W BEPXHIOO rpaHunLbl ero geictens. Ecnu nocnegoeaTensHOCT NpOrpamMmm BhINOMHAOTCA
GonbLue MM MeHbLLIE OXMOAEMOro BpeMEeHU, TO OCYLLECTBNSETCA AeiCTBME Ype3BbiMalHOMo cryYas.

A.9.3 JNlornyecKMin KOHTPOSb NocrneaoBaTernbHOCTU BbINOMHEHWUA MPorpaMmm

Llens — koHTpONk NpaBUNbHOM NOCNefoBaTENBHOCTH BhINONHEHWS OTAEMBHBIX YacTel nporpaMmel.

MpmumeuyaHne — Ccbinkv Ha AaHHbIA MeTog/cpeacteo npmeedeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.10 1 A.11).

OnucaHue. MNMpaBunsHas NocnefoBaTerbHOCTE BhIMONHEHUS OTAENBHBIX YACcTEN NporpaMMbl KOHTPOMUPYETCS C No-
MOLLBKO MPOrpamMMHbIX CPeACTB (NPOLEAyp YYeTa, KIoYEBLIX NPOLUeayp) UMK C UCNONb30BaHWEM BHELLHUX CPEACTB KOH-
Tponsi. BaxHo, 4ToBbl TOUKM KOHTPOMSA pacrnonaranvck B NporpamMmme npaBuIibHO.

A.9.4 KomGuHauua BpeMeHHOro 1 NorM4yeckoro KOHTPONnA nNocneaoBaTeNnbHOCTU BbINOMHEHUA NPOrpamMm

Llenb — KOHTpOMNb NOBEAEHUSA Y MPABUITBEHOM NOCNEA0BaTENBHOCTM BbINONHEHUA OTAENBHBLIX YACTENR NpOrpammbl.

MpumeuvaHune — Ccbinkv Ha AaHHbIn MeToa/cpenctso npueedeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A 10 n A.11).

Onucanune. CpencTBo onpeneneHns BpeMeHy (Hanpumep, KOHTPONbHbIA AaTYiK BPEMEHW), KOHTPONMPYIOLLEee no-
cnedoBaTenbHOCTL pasgenos (Mogynen) nporpaMmmMel, BHOBb 3aMyCcKaeTcs TOMbKO B Criyyae, ecrnv nocnegoBaTeflbHOCTb
pasfgenos (Mogynein) NporpamMmmel BeINMONHAETCA NPaBUIbHO.

A.9.5 BpemeHHas npoBepKa Npu Nycke cCUCTEMbI

Llens — KOHTponMpoBaHWe NOBEOEHWUS 1 NPaBUMBLHOCTW NOCNEA0BATENBHOCTW BbINOMHEHWA OTAEMbHBIX PA3nenos
nporpaMmbl.

MpumedyaHue — CcbiNKM HA AaHHLIA MeTog/cpencTso npuBedeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.10 1 A.11).

Onucanue. lNMpu nycke 3/3/M13 CBE3C cuctembl NpoBOAAT BpEMEHHYI0 NpoBepKy. [yck BO3MOXEH TOMNbKO B Cny4ae,
ecnu BpeMeHHasi MpoBepKa npoLuna ycnewHo. Hanpumep, AaT4nk TeMnepaTypbl MOXET ObiTe MPOBEPEH C MOMOLLLIO pe-
3ucTopa, HarpeToro npw Nycke CUCTEMBI.

A.10 BeHTUNAUMA U Nogorpes

[MaBHas Lenb — KOHTpornvpoBaHvWe cboes B cMcTemMax BEHTMNALMKM M NoAorpesa WM MOHUTOPWHT CUCTEM, ECITN
3TO CBA3aHO ¢ 6e30nacHoCTLIO.

MpumeuaHune— Ccoinku Ha gaHHyto rpynny metogos/cpencts npueeneHsl B FTOCT 34332.3—2021 (npunoxe-
Hue A, Tabnuusl A.16 n A.17).
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A.10.1 JaTtymkK Temnepatypbl

Llens — oBHapy:xeHue neperpesa nnu Hegorpeea AC go Toro, kak 3/3/MN3 CB3C cuctema HavyHeT AeNCTBOBATL 3@
npedenaMu 3agaHHbIx TpeboBaHwii.

Onucanwue. [laTunk TeMnepaTypbl KOHTPONMPYET TeMnepaTypy B Haubonee Kputudeckmx Tovkax 3/3/M3 CB3C cu-
cTembl. [pexge yem TemnepaTypa BblMAET 3a Mpefensl 3a4aHHOro AuMana3oHa OCYLUEeCTBNAETCA Ype3BblyaiHoe Oeid-
CTBME.

A.10.2 KoHTpONb BEHTUNALWK

Llens — obHapyxeHne HenpaBunbHOM paboTel BEHTUNSATOPA.

OnucaHne. PaboTta BeHTUNATOPOB koHTponupyeTes. Ecnv BeHTMNATOp He paboTaeT AomkHLEIM 06pa3om, TO NPoBO-
OAT ero TexHW4ecKoe obecnyxuBaHue Unu ocyLecTBAAIOT YpeaBblvaiHble eNCTBUS.

A.10.3 3awuTHOE OTKIHYEHWE C UCNONbL30BaHUEM NNAaBKOro NpegoxpaHuTens

Llens — otkniovenune 3/3/M3 CB3C cucteMbl 4o TOro, Kak oHa BbIMAET 3a npedenbl 3a4aHHbIX TEMNEPaTYPHbIX
PEKMMOB.

Onucanwue. [nga BeikntoveHna 3/3/T113 CE3C cuctembl MCnonb3yloT NNaBkuin NpeaoxpaHuTens. B cnctemax 3awmThbl
BbIKMIOYEHWE OCYLLECTBASAIOT C NPUMEHEHNEM NPOLEAYPE! OTKNIOYEHUS NUTaHUS, B KOTOPOW NpeaycMaTpuBaeTcs coxpa-
HeHWe nHdopMaumnK, HeobxoguUMOW NPKU aBapUMHbLIX JeNCTBUAX.

A.10.4 CryneH4aTble COOBLEHMA OT TEPMOOATYMKOB M CUrHanN yCNnoBHOW TpeBOTU

Llens — nokasate (npegynpenuts), 4to 3/3/M3 CBE3C cuctema, paboTtaet 3a npegenamu 3afaHHbIX JOMNYCKOB MO
Temnepartype.

Onucanve. MamepsaeTca TemnepaTtypa, 1 MpU ee BbIXOAe M3 3a4aHHOrO AvanasoHa BblAAeTCA CUrHamn YCroBHOW
TpeBoru (NpeaTpeBoru).

A.10.5 CoeanHeHWe YCTPOUCTBA NPUHYAUTENLHOrO OXNAaXAeHUA BO3ayXa U UHAMKATOpa COCTOAHUS

Llene — HepgonyweHune neperpeea AC ¢ NOMOLLbI NPUHYAUTENEHOMO BO3QYLUHOMO OXNaMOeHNs.

OnucaHve. MamepseTca Temnepatypa. Ecnv TemnepaTtypa npesbilLaeT 3agaHHbliA Npeden, T0 BKNOYaeTCHa NpuHy-
AvTenesHoe Bo3gyllHoe oxnaxaeHwve. [None3oeatens MHopMupyeTca 06 3MepeHHOM 3Ha4YeHWU TeMnepaTypel.

A.11 O6MeH AaHHLIMU W 3anOMUHaloLWee YCTPOWUCTBO GONbLLIONA eMKOCTHU

[MaeHas Lenk — KOHTPONUpOBaHWe OTKAa30B B npouecce obMeHa AaHHLIMWU MeXAy BHELLUHMMW NCTOMHUKaMK U 3a-
MOMVHALWMM YCTPOMCTBOM BONBLUOW EMKOCTH.

A.11.1 PazgeneHue NWHUIA 3NEeKTPUYECKOro NUTaHUsA U NMMHWIA Nepegayn uHgopmayum

Llens — MUHWMM3ALKMA NEepPeKpPecTHbIX MOMEX, HABOAUMbIX CUIIbHOTOYHBIMI NIMHWUAMMW 3MEKTPONUTaHWS B MHAOP-
MaUMOHHbBIX FIMHWSAX.

Mpumevyanume — Ccbinka Ha gaHHbIA meTog/cpencteo npuBeneHa B OCT 34332.3—2021 (npunoxeHue A,
Tabnvua A.16).

Onucanune. JIMHUKM ANeKTPonUTaHUa OTAENA0T 0T MHOPMAaLMOHHBLIX NMHWIA. SNEKTPUYECKoe nomne, KOTOpoe MOXET
WHAOYLMPOBATL CKaYKN HANPSKEHNSA Ha MHOPMALMOHHBIX NMHUAX, YMEHBLLUAETCA C YBENUYEHMEM PAacCTOAHUS.

A.11.2 MpocTpaHcTBeHHOE pa3gernieHne MHOro(yHKUMOHANbHbLIX NMMHUA

Llenb — MUHUMU3aLMS NepPeKpPeCTHbIX NOMEX, MHAYUMPYEMbIX CUMbHBIMKU TOKaMKU B MHOFOMYHKLIMOHANEHLIX NUHWAX.

Mpumevyanme — Ccbinka Ha gaHHbIA MeTog/cpencTeo npuseneHa B TOCT 34332.3—2021 (npunoxeHue A,
Tabnvua A.16).

Onucanue. JluHumn ¢ oyGnupyoLwmMmMyM cUrHanamu NpoCcTpaHCTBEHHO OTAENSAT APYT OT Apyra. SNeKTpU4eckoe rnore,
KOTOpPOE MOTYT MHAYLMPOBaTL BPOCKM HAaNpsXeHWI B MHOTOMDYHKLMOHATBHBIX MMHUAX, YMEHBLLUAETCH C YBEMUYEHMEM pac-
ctosHusA. Takoe oTOENEHWE NUHUIA CHKAET TaKKe OTKasbl Mo 06LLen NpudmHe.

A.11.3 MoBblWeHNe YCTOWYUBOCTH K INEeKTPOMarHUTHbLIM BO34eNUCTBUAM

Llens — MUHUMM3aUKMA 3NeKTpOMarHMTHOro BNuMaHKA Ha 3/3/13 CB3C cuctemy.

Mpumevyanume — Cchbinkn Ha AaHHbIR MeTon/cpenctBo npusedeHsl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuupl A.16 n A.18).

Onucanue. MNMpumeHeHWe Taknx Mep, Kak 3KpaHupoBaHue W puneETpaums, ONS YMeHbLUeHWs YyBCTBUTENbHOCTH
3/3/M3 CB3C cucteM K aneKTpoMarHUTHLIM MONAM, KOTOPble MOTYT HaBOAUTLCS HA NUHUK SNeKTPONUTaHUS UMK CUTHATb-
Hble MMHWW NMB0 BO3HWKATL B pe3ynbTare 3MeKTpocTaTUYeckux paspsanos.

[MoopoBHoe onncaHve gaHHoro metoga/cpeacTtea npueegeHo B TOCT IEC TR 61340-5-2, NOCT IEC 61000-6-5,
[26].

A.11.4 MNepepava aHTUBANEHTHbIX CUrHarNoB

Llene — o6HapyeHWe 0AMHaKOBbIX MHOYLWPOBAHHBLIX HAMPSKEHWIA B rPYNMNOBLIX NUHUAX Nepeaady CUrHanos.

Mpumevyanme — Ccbinkn Ha gaHHbIA MeToa/cpencTeo npueedeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuupl A.7 n A16).
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Onucanue. Besa gybnupyemas nHopMaums nepenaeTcs C aHTUBaNeHTHLIMU CUrHanamu (Hanpyumep, normieckumm
«1» 1 «0»). Ownbkun no obLier npuumHe (Hanpumep, BbI3BaHHLIE 3NEKTPOMarHUTHbIMU U3NYyYeHNAMK) MoryT ObiTe 0OHa-
py*eHbl aHTUBANEHTHLIM KOMNAPATOPOM.

MoapobHoe onucaHwe aaHHoro Metoga/cpencTtea npuseneHo B FOCT IEC/TS 61000-1-2.

A.12 Oatuukn

maBHas uenb — ynpasneHne oTkazamu B aartyukax CBC.
A.12.1 9TanoHHbLIN gaT4YUK
Llenb — oBHapy:eHWe oTkasa gatyuka.

MpumeyaHune — CcbiNka Ha AaHHbI MeTon/cpeacTeo npueedeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.13).

Onucanue. [1na koHTponsa paboTocnocobHOCTM AaTyMKa UCMONb3YHT HE3aBUCHMMBIA 3TanoHHbIA gaTymk. Bee Bxoa-
Hble CUrHanbl B NOAXOASALLNE BPEMEHHLIE UHTEPBANb! NPOBEPAIOTCA 3TaNOHHLIM AaTYMKOM AN 0OHapyXeHUst OTKa30B B
paboTe NpoBepAeMOro AaT4ynka.

MoapobHoe onvcaHve naHHoOro Metoga/cpeacTea npueeaeHo B [27], [28].

A.12.2 MonoxuTensHO ynpaBnfaeMbid Nepeknyarenb

MpumeuvaHune — CchiNka Ha daHHbIM MeToa/cpeacteo npusefdeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.14).

Llens — pa3smblkaHWe KOHTAKTa C NOMOLLbIO HEMOCPEeACTBEHHONO MEXaHWYECKOro COeOQUHEHUS MEXOY Kynadkom
nepeknoYaTens U KOHTaKToOM.

Onuvcanue. MNonoxuTensHo ynpaenseMblid nepeknioyaTens pa3MblkaeT CBOW 0BbIYHO 3aMKHYThIE KOHTAKThl HEMNO-
CPEACTBEHHLIM MEeXaHUYECKUM COEOMHEHUEM MEXOY KYMNadkoM nepexknioyaTens u KOHTAkToM. Pa3oMKHYTOCTE KOHTaKToB
nepeknoyatens obecnevynBaeTcst BCAKWIA pas, KOraa Kynaqok nepekntiodatens HaxoamTes B paboyem nonoxeHuu.

MogpobHoe onvcaHWe oaHHOro MeToga/cpencTea npuBeaeHo B [29].

A.13 UcnonHuTenkHLIe aNeMeHThl (NpMBOALI)

[MaBHas uenbs — yrnpaeneHme oTkazamm B UCNOMHUTENbHbIX anemeHTax 3/3/M3 CB3C cuctem.
A.13.1 MoHUTOpPUHr
Llens — obHapykeHne 0Tka3a UCMONMHUTENBHOTO 3NIeMEHTA.

Mpumevarnune — Ccbinka Ha gaHHbIA meTog/cpeacteo npueedeHa B NOCT 34332.3—2021 (npunoxenune A,
Tabnuua A.14).

OnucaHue. Onepaummn UCMONHATENLHOIO 3NeMeHTa (HanpuMep, NoONOXUTENBHO YNPaBNAeMbIMW KOHTaKTaMu pene;
CM. KOHTPOMb KoHTakToB pene B A.1.2). M3BbbITOYHOCTE, BHOCMMAn 3TMM KOHTpONeM, MOXeT ObiTe MCnonb3oBaHa Ans
MEPEKMIYEHNS B aBaPUIAHBIA PEXMM.

MogpobHoe onucaHWe gaHHOro MeToga/cpencTea npuseaeHo B [30].

A.13.2 lMepeKpecTHbIN KOHTPOMbL FPYNNOBLIX NPUBOAOB

Llens — obHapyXeHne 0TKa30B B NPMBOAAaxX NOCPeACTBOM CPaBHEHUA Pe3yrbTaToB KOHTPOMS.

MpmmedvaHune — CchbinNka Ha gaHHblA MeToa/cpeacteo npueedeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.14).

OnucaHue. Kaxxaesli rpynnoBoi NPUBOL KOHTPONUPYIOT CBOUM annapaTtHbIM kaHanoM. [Npu oBHapy»xeHuu pasnuumim
BblpabaTbiBaeTcs Ype3BblvaiHoOe AEeNCTBUE.

A.14 Mepbl 3aWMTbI OT OKpPYXalolen cpedbl

Llens — npepoTeBpatuTh BnuaHWE (hM3NYECKOl OKpyKatollen cpedbl (BNaHOCTW, MbiNW, KOPPO3WMIHbIX cybcTaH-
UKin), BoI3bIBAKOLLEN OTKA3bI.

MpumedyaHune — CcbiNkM Ha AaHHbIR MeTog/cpenctso npueedeHsl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuuel A.16 1 A.18).

Onucanue. Kopnyc obopyaoBaHnsa NpOeKTUPYHT WU M3roTaBnyBaloT TakMMm obpa3om, 4Tobbl OH Bbloep)KuBan BO3-
OelCTBUE OXNOAEeMOW OKpYXatoLwen cpeakil.
MoaopoBHoe onucaHwe gaHHoro Metoga/cpeacTtea npusefeHo B FOCT 14254.
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Mpunoxenune b
(cnpaBo4Hoe)

MeTogbl U cpeAcTBa Mo NpeaoTBpalleHUD cUcTeMaTuyeckux otkasoB 3/3/M3 CBE3C cuctem

HacTosiwee npunoxeHue COOepXXWT KPaTKoe on1caHne MeTodoB/CPeacTB No NpeqoTBPaLLEeHNI0 CUCTEMaTUYECKNX
oTkasoB 3/3/3 CB3C cuctem, Ha koTopble gaHbl cebinkm B [OCT 34332.3 u TOCT 34332.4, a Takke CCbINKM Ha UCTO4-
HUKK ¢ NoAPOBHLIM ONMCAHWEM AaHHbIX METOLOB U CPEACTB.

MHorve meToabl/CpeacTea, NPeacTaBNeHHble B HACTOSLLEM NMPUIOXKEeHUW, OTHOCATCA U K MO, HO B npunoxeHu B
OHM He onucaHsbl.

B.1 OGwwme meToOkl U cpeacTea

5.1.1 YnpaBneHue npoekTamu
Llens — unaberaHne oTKa30B MOCPEACTBOM NPUHATUA OpPraHn3auuoHHOK MOZENW, NpaBun U Mep no paspaboTke u
TecTupoBanuo 3/3/M3 CB3C cuctem.

MpumeyvyaHume — CcbiNKM Ha gaHHbIA MeToa/cpencTeo npuBedeHsbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuuel 5.1—6.6).

OnucaHue. Hanbonee aHa4YMMBIMKU M MYHLWWMU MEPAMU SBMAKOTCS:
- CO3[aHWe opraHv3aLMOHHOW MOLENW, B OCHOBHOM, AN obecneyeHuns kavyecTBa, He MpoTUBopeYallei TpeboBaHu-
am FOCT ISO 9001;
- YCTaHOBMEHWE NPaBUN 1 ONpeeneHne cpencTe Ansl co3gaHusa v nogteepxaeHwsa cooteetcTBus Cb cuctem B
PYKOBOACTBAX No B3aMMOCBA3AHHBLIM WM OTOEMBHLIM NPOEKTaM.
[na ynpaBneHua NnpoekTamMmu YCTAHOBIEHbLI CNeayoLLMe BaxkHble 6a30BbIe MPUHLMMLI
- Npu BbIDOpE NMPOEKTHOW OpraHu3auvy ONpedensT:
- 3243241 1 OTBETCTBEHHOCTL NOAPA3AeNeHUA KOHKPETHOW OpraHn3aumu,
- MONHOMOYUA NoApasaeneHuii No obecneyYeHno Ka4ecTea,
- HE3aBUCMMOCTb rapaHTUK KayecTsa (MpK BeINMOMHEHWW BHYTPEHHEW NPOBEPKU) OT paspaboTku;
- B MNaH nocregoBaTenbHbIX EUCTBMIA (MOOENb AENCTBUWA) BKITHOYAKOT NO3ULWK:
- onpegeneHue A4encTBUIA Mo BLIMOMHEHWIO NMPOEKTA, BKIOYAas BHYTPEHHWE NPOBEPKM U rpachuk X NnpoBeaeHus,
- 0BHOBNEHME MPOEKTa;
- B CTAHAAPTHYH NOCNenoBaTenbHOCTL OEUCTBUIA ANA BHYTPEHHEN NPOBEPKM BKITHOYAIOT!
- NaHVpoBaHWe, NPOBEOEHME W KOHTPOMb NPOBEPKM (TEOPUSA NPOBEPKU),
- MCMOMb30BaHWE PasnuyHbIX MEXaHW3MOB NPOBEPOK A1 COCTABHLIX YacTew,
- COXpaHeHWe pe3ynsTaToB NOBTOPHLIX MPOBEPOK,;
- B ypaBneHne KoHUrypaumen BKNYaT 4eACTBUS:
- aAMVHUCTPUPOBAHKE WU NPOBEPKA BEPCUN,
- BbIABMEHWE pe3ynsTatoR Mogudmkauuii,
- MPOBEPKA COrMacoBaHHOCTW Nocne MoanuKaLmii;
- BBOAAT KONMUYECTBEHHbLIE OLEHKW ONA CpencTB obecnevyeHns KauecTea B BUae:
- ycTaHoBneHus TpeboBaHui,
- CTaTUCTUKA OTKA30B;
- NPUMEHSIKT aBTOMaTU3MPOBAaHHLIE YHUBEPCaSbHbIE METOALI, MHCTPYMEHTLI U cpencTea 0byyeHua nepcoHana.
MNopopo6Hoe onvcaHve gaHHoro metoga/cpenctea npyeeaeHo B FTOCT ISO 9001, [31]—[37].
B.1.2 OokymeHTauus
Llens — npepnoTtBpalleHue oTka3oB 1 obnerdyeHue oueHkn BesonacHoctu 3/3/M3 CB3C cuctemsl ¢ noMoLlso o-
KYMEHTUPOBAHWA KaXKA0ro LWara npouecca NpoeKkTUPOBaHNS.

Mpumevarnunn
1 Ccbinku Ha gaHHel meTtog/cpencteo npueenensl B [OCT 34332.3—2021 (npunoxenuve b, Tabnuubl 6.1—B.6).
2 Cm. takke NOCT 34332.2 (pazgen 5 v npunoxeHue A).

OnucaHve. Bo Bpems oueHKM 6e30nacHOCTU JOMKHbI ObiTe NPOAEMOHCTPUPOBaHbLI 3KCNyaTalMOHHBIE BO3MOMXHO-
ctu 1 BezonacHocTb 3/3/N3 CBE3C cuctemel, a Takke BHUMaHue, yaensemoe pa3paboTke BceMy CTOPOHaMU, BOBMNEYEeH-
HeIMW B MpoLecc npoekTupoBaHus. YTobel MMETH BO3MOKHOCTL NPOAEMOHCTPMPOBATE CTENEHb BHUMAHWUSA, YAENAEMOro
NMPOEKTUPOBAHUIO, @ TaKkKe ANA rapaHTUPOBaHWA NPOBEPKW AokasatenscTs GesonacHocTy B noboe Bpems, ocoboe BHU-
MaHve yoenstoT gokymeHTauuu. OCHOBHBIMKM OBLLMMKM NOAX0AaMM K JOKYMEHTMPOBaHUIO ABNSIOTCA BBEAEHWE PYKOBOOS-
LLMX MPUHLMUMOB CO34aHNSA JOKYMEHTOB W MCMOMb30BaHWe aBToMaTn3auuu, T. e.:

- BBOAAT PYKOBOASALLME NPUHLMMbI:

- KOTOpbIEe ONpedenstoT CTPYKTYPY AOKYMEHTa,
- B KOTOPbIX NPEeaYyCMOTPeHbl TabnuLibl KOHTPOMBHBLIX NPOBEPOK ANs (POPMUPOBAHWA COOEPKaHUS OOKYMEHTA,
- KOTOpble onpegenaT GopmMar AoOKYMEHTa;

18

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 26 /108
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-34332.5-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64028
https://gostexpert.ru/gost/gost-34332.5-2021?utm_source=pdf&utm_medium=64028&utm_term=page

FOCT 34332.5—2021

- MPUMEHSAIOT aBTOMAaTU3aLUMI0 YNPaBMNeHWs OOKYMEHTUPOBAHUMEM M CO30aKT CTPYKTYPUPOBAHHY bubnuoteky
npoekTa.
K KOHKpEeTHbIM MeTogam CO30aHWNA OOKYMEHTOB OTHOCATCA:
- pazgeneHue B JOKYMEHTALMW ONUCAHWIA
- TpeboBaHui,
- CUCTEMbI (QOKYMEHTaLMA NONbL30BATENS),
- MPOEKTUPOBaHUS (BKIKOYAA BHYTPEHHIOW NPOBEPKY);
- FPyNNUpoBaHne NPOeKTHON AOKYMEHTALUNUN B COOTBETCTBUM C XKU3HEHHbIM Luknom 3/3/M13 CB3C cuctemsl;
- onpefeneHne cTanaapTM30BaHHbIX MOAYNel JOKYMEHTaLMUM, U3 KOTOPLIX MOMyT BbiTe CKOMMUNMPOBaHLI AOKYMEHTHI;
- ficHasa naeHTUMKaUNa COCTaBHbIX YacTel JOKYMEHTa;
- thopmanusoeaHHoe 0BHOBMNEHWE BEPCUIA;
- BbIBOP SACHBIX M NOHATHBLIX CPEACTB ONUCAHWA:
- hopManun3ocBaHHOW HOTauWK ANA onpegeneHui,
- eCTECTBEHHOrO A3blKa ANA BBeAeHWA, 0D0CHOBaHWIA U NpeACcTaBeHUs HaMEPEHUH,
- rpadhryecKoro NpeacTaBneHns Ans onucaHus NpuUMepoB,
- CEMaHTUYeCKMX onpeneneHnid Ansa rpapyeckux anemMmeHToB,
- TEPMUHOMNOMMYECKUX CNPaBOYHUKOB.
MogpobHoe onucaHue gaHHOro Mmetoga/cpeacTea npueeneHo B [38].
B5.1.3 PazgeneHue cucteM, CBA3aHHbLIX ¢ 6@30NacHOCTbLIO, U CUCTEM, He CBA3aHHLIX ¢ 6e30NacHOCTLH
Llens — npenoTepalleHne BIUSHUS CUCTEM, HE CBA3AHHLIX C BE30NaCHOCTLIO, HA YacTW CUCTEM, CBA3aHHbLIX C 6e3-
ONacHOCTbIO, B HEMPEABUOEHHLIX CUTYaLUSIX.

Mpnmeyanue — Ccbinkn Ha aaHHbIn MeToa/cpeacteo npueeneHsl B TOCT 34332.3—2021 (npunoxexue B,
Tabnuubl 6.1 1 b.6).

Onucanue. B cneundmkaummn gomkHoO BbiTe onpeaeneHo, BO3MOXHO N1 pasfenieHne CUCTEM, CBSA3aHHbIX 1 He CBS-
3aHHbIX ¢ BesonacHocTbio. [JomkHbl ObiTe yCTaHOBMEHbl YeTkue chneuunduKauun B3auMOZeNCTBUA Mexdy cucTeMamu,
CBA3aHHBIMW W HE CBA3aHHbIMKW ¢ He3onacHoCTeI0. YeTkoe ux pasgeneHne CHKaeT 3aTpaTtkl Ha TeCTUPOBaHWE CUCTEM,
CBA3aHHbIX C 6830MacHOCTbIO.

MoapoBHoe onucaHWe aaHHoro MeTtoga/cpencTtea npuseneHo B [30].

B.1.4 Pa3sHooGpa3ve annapaTHbIX CpeacTB

Llene — oBHapyxeHWe cncTemMaTMyeckmx 0TkasoB BO Bpems paboTtekl YO ¢ ucnons3oBaHWeM pazHoobpasHbIX KOM-
MOHEHTOB € PA3NUYHBIMU YAcTOTaMK W TUNAMWU OTKa30B.

MpumeyaHune — Ccbinkv Ha AaHHbIn MeTog/cpenctBo npuBeaeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.15, A.16 1 A.18).

Onucanune. [1ng pasHbix KaHanoB 3/3/M3 CBE3C cuctembl MCNONb3YHT pasfnyHble TUMNbl KOMMOHEHTOB. 3TO CHU-
KaeT BEpOATHOCTL OTKA30B Mo 06Len NnpuyvHe (Hanpumep, NepeHanpshXeHne, aNeKTpoMarHUTHLIE MOMEXMW) U MoBbILLAeT
BEPOATHOCTb 0DHApPYXEHWA TaKMX OTKA30B.

CylLecTBOBaHUE pa3snuyHbIX CPeacTB BeINONHEHWA TpebyeMon yHKLUK, HANpUMep, NpUMMeHeHWe Apyrux duanye-
CKUX MPUWHLMMOB, NpeanonaraeT BO3MOXHOCTb MCMOMNb30BaHWA APYTMX METOAOB pPeLleHUs 3adadqm obHapyXeHusa cucte-
MaTu4ecknx oTka3oB. CyLlecTByeT HEeCKONbKO TUMOB pasHoobpaswa. [na nonydeHus dyHKUMOHanLHOro pasHoobpasns
WCMONb3YIOT Pa3fMYHbIE NOOX0Abl A8 AOCTMKEHUA OOHOIMO M TOTO Xe pesyrnbsraTa.

MogpobHoe onucaHWe gaHHoro MeTtoga/cpencTtea npueeaeHo B [30].

B.2 Cneuundmkauma TpeboBaHui K npoekTupoBaHuio 3/3/M3IJ CB3C cuctemsl

MaBHas uene — co3gaHue cneundukaumm Tpebosanui K 3/3/M3 CB3C cucTtemMe, KoTopas No BO3MOXHOCTH Bbina
6kl nonHow, ceoboagHoM OT oWKnBOK, NPOTMBOPEYMIA U NPOCTON ANs MPOBEPKX.

B.2.1 CtpykrypupoBaHue cneundukaumnm

Llenb — ymeHblUeHWe CNOXHOCTWU MOCPeACTBOM CO34aHUS MepapXUYeckoW CTPYKTYPbl YaCcTUYHbLIX TPeDOBaHWIA.
MpepoTepalweHue owmnBok B3auMocBaA3n Mexay TpebosaHnsamu.

MpumeyaHune — CcbiNKM HA AaHHLIR MeTod/cpenctso npueedeHbl B [OCT 34332.3—2021 (npunoxeHuve b,
Tabnuuel 6.1 1 b.6).

OnucaHue. B gaHHoM MeToge pasgensaT QyHKUMOHANBHYIO crneundMKaumio Ha YacTuyHble TpeboBaHua Tak, YTo-
Obl MEXAY HAMK CYLLECTBOBAINM MO BO3MOMXHOCTY MPOCTEMLLME OTHOLLIEHWA. JTOT METOA NPUMEHSIIOT NOCINeA0BaTENBHO A0
Tex Nop, Noka He ByayT nonyyeHsbl HeGOMbLUME YETKME YacTUYHbIe TpeboBaHus. B peaynsrate nony4alT MepapXuyeckyto
CTPYKTYPY Y4acTU4HbIX TpeboBaHUiA, KOTOpasa CO3AAET OCHOBY Ard crneundukaumum nonHeix Tpebosanuii. B gaHHom metoge
NOAYePKUBAIOTCA B3aUMOCBS3U MEXIY YacTUYHBIMK TpeboBaHUAMMK, U OH 0COBEHHO 3t eKTUBEH NPU ero UCNONbL30BAHUN
LNA UCKIIOYEHUs OLIMBOK B 3TUX B3aUMOCBA3AX.
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b.2.2 ®opmanbHble MeToabl

Llens — npunoxeHue cdopmMansHbIX NPUHLMNOB MatemMatudeckoro 06oCHOBaHWA K co3gaHuio cneuudmkauum v
peanuaauuu TexHnyeckux Cb cuctem ona NOBLILEHWA NOMHOTLI, COMMAacOBaHHOCTH UMW MPaBUIMBHOCTU cneunduKaLum,
UNu peanuaauumn CUCTEM.

MpumeyvyaHus

1 MNMoapobHble cBegeHUs 0 KOHKPETHbIX hopManbHbIX MeTodax npueeaeHsl B 5.2.4.

2 Ccbinkn Ha AaHHbli meTon/cpegcTeBo npuBegeHsl B TOCT 34332.3—2021 (npunoxenue b, Tabnuuel 6.1, 6.2
1 B.6).

Onucanne. dPopmarnbHble METOALI NPEAOCTaBMAT CpeacTea pa3paboTk ONUMcaHUs CUCTEMBI HA KOHKPETHOM aTane
cosfanus ee cneuyndukaumm Unu NpoekTUpoBaHusa. Takne opManbHbIe ONMcaHWA ABNAINTCH MaTeMaTUYECKUMW Mofe-
NaAMU DYHKUAN WUNK CTPYKTYPbI CUCTEMBI.

MpumeHeHne opmaneHbIX METOAOB NO3BONSET OAHO3HAYHO ONWCaTb CUCTEMY (Hanpumep, nioboe cocTosHWE aB-
ToMaTa MoXeT BbiTb OMMCaHO ero HayanbHbIM COCTOSHMEM, BXOAaMUW U ypaBHEHWUAMK Nnepexoda aeTomarta 13 OgHOro co-
CTOSIHWA B APYroe), Y4To cnocobCcTBYET MOHUMAaHWIO CUCTEMBI.

Beibop nogxogswero choopmansHoro metoga aBngerca TpyoHoW 3agadven, Tpebyollen NonHoro NoHUMaHus cucTe-
Mbl, ee npouecca pas3paboTku 1 paga mateMaTu4ecKkux Mogenen, NpUrogHeIX 4N NCnonbe30BaHWA (CM. NPUMEYaHKA).

MpumeyvaHuns

1 Teopembl MoZeny (ONUCLIBaKOLLME CBOWCTBA) FapaHTMPOBAHHO NPeACTaBNAT ONUCaHWe CUCTEMBI, KOTOpoe 0be-
credynBaeT ropasgo Bonbluee OoBepue, YeM MOZenuWpoBaHWe, 3akniodalolleeca B HabBniogeHWW oTaenbHbIX AeACTBUIA
CUCTEMBI.

2 K HepocTtatkam hopManbHbIX METOAOB OTHOCATCH:

- (hMKCMpOBaHHbLIM ypoBeHb abecTpakumm;

- OrPaHUYEHUSA B NONYyYeHUN BCel (DYHKLMOHANBHOCTK, KOTOpasi OTHOCUTCA K AaHHOMY 3Tany;

- TPYAHOCTb NOHUMAHWUS MOAENMN MHHKEHEPAMU, KOTOPLIE €€ peanuayoT;

- 3HA4YUTENbHLIE YCUNUA, HeobxoauMble AnNA pa3paboTku, aHanuaa 1 NnoadepXku MOgenu Ha Ha Beex ctagunax KL
CUCTEMBI;

- HegocTaTok adPEeKTUBHEIX MHCTPYMEHTOR, KOTOPLIE NOAAEPKUBAIOT CO34aHNe U aHann3 Mogenu;

- HeJoCTaToK nepcoHana, cnocobHoro paspabatbiBaTh U aHaNM3MPOBaTh MOAEMND.

3 WMHTepec npeacTtaBuTeEnei, 3aHUMalOWMXCHA hopManbHbIMKU METOAaMM, BbIN ABHO HanpaeneH Ha MogenupoBa-
HUe UeneBoin yHKLMM CUCTEMEI, YACTO C NPeyMeHbLUeHMEM ponu npobnemel 0TKa3oyCTOWYMBOCTU cuUcTeMbl. MoaTomy
cnegyet BeIBMpaTh COOTBETCTRYIOWME hopManbHble METOAb!, BkoYaowme B ceba BO3MOXHOCTE pelueHWa npobnemet
OTKa30yCTOWYMBOCTM CUCTEMBI.

[MNogpoGHoe onucaHWe gaHHOro MeToda/cpeacTea npueeneHo B [39].

B.2.3 NonydopmanksHbie MeToabl

Llens — yeTkoe 1 nocneqoBaTensHOE BhIpaXeHWE YacTel cneyudrkaumm cucTeMsl Ana oBHapy»KeHUsa HEKOTOPLIX
OLWMBOK, yNyLLEHNA N HENPaBWUIIEHOTO NMOBEOEHWSA.

MpumeyvyaHua

1 Ccbinky Ha gaHHbIi MeTon/cpegctso npueegeHsl B [OCT 34332.3—2021 (npunoxeHue b, Tabnuupl 6.1, 5.2 n
B5.6) n B MOCT 34332.4—2021 (npunoxenue A, Tabnuubl A.1, A.2, A.4; npunoxenue b, Tabnuuel 6.1, B.7; npunoxexve B,
Tabnuuel B.2, B.4 nB.17).

2 BTOCT 34332.4—2021 (npunoxeHue b, Tabnuua b.7) npeacrtaBneH cnucok nonydgopmanbHbiX METOAOB, pac-
LLIMPEHHbIW C MOMOLLBK APYTMX nonydopManbHEIX METOAOB, OTHOCALLMXCA K [10, KoTopkle NepeducneHbl HUXE!

- orM4eckue guarpammsl/guarpaMmmel yHKUMOHaNbHbIX Briokos, cm. MTOCT 34332.4;

- uarpammbl nocnegosartefnibHoCTU, onucaHHble B FOCT 34332.4;

- QMarpamMmbl MOTOKOB AaHHbIX, cM. B.2.2;

- KOHEeYHblE aBTOMAaThl/guarpaMmmbl NeEPexXodoB cOCTOAHWMA, cM. B.2.3.2;

- BpeMeHHble ceTu NeTpu, cm. b.2.3.3;

- MOOENM JaHHbIX «CYLHOCTb—CBA3b—aTpubyT», cM. b.2.4.4;

- ouarpamMmbl nocnegosartensHocTy coobuwenni, cvm. 6.2.14;

- Tabnvubl pewweHnia/Tabnuusl MICTUHHOCTK, cM. B.6.1.

[MNogpoBHoe onucaHve gaHHOro metoda/cpencTea npueegeHo B [40], [41].

B.2.3.1 Obwwne nonoxeHua

Llens — ybeauTeca B TOM, 4TO NPOEKT COOTBETCTBYET CBOEW creuudukanmu.

Onucanue. MNMonydopmankeHsle MeToabl NpeacTaensaioT cobolr MeToabl/cpecTBa CO3AaHUs OnUcaHua CUCTEMEI Ha
CTagusax ee co3faHus (Hanpumep, NOArOTOBKM CneLrMduKalnm, NPOEKTUPOBaHUA UMK KOOMPOBaHWA). B HekoTopbix cryya-
AX ONUCaHWE MOXET ObITb NPOaHaNUM3MPOBaHO Ha KOMMLIOTEPE, UIK ANA OTOBpaXKeHWUA pasnnyHbIX acnekToB NOBeAEeHUs
CMCTEMbI MOXET BbITb NpuMeHeHa aHumauus. [NpuMeHeHWe aHMMaLUKU NPUAAET LOMNOSHUTENBHYH YBEPEHHOCTL B TOM,
YTO CMCTEMA COOTBETCTBYET pearbHbiM TpeboBaHuAM 1 TpeboBaHWAM, YCTAHOBMEHHBLIM B cneundukaLmn.
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OnucaHue aByx nosnycopMarnsHbeiX MeTo4oB npueegeHo B b.2.3.2 n b.2.3.3.
B.2.3.2 KoHeuHble aBTOMaTkl/gnarpamMmbl Nepexodos
Llens — mMogenvpoBaHne, NpoOBEpKa, 3afaHne U peanuaaumsa CTPYKTYphl YNpaBneHUsa CUCTEMBI.

Mpumeyvyanune — CcbINKKM HA AaHHbIA MeTon/cpeacTeo npueedeHsl B NOCT 34332.4—2021 (npunoxeHue b,
Tabnuubl B.5, 6.7; npunoxenue B, Tabnuubl B.15 n B.17).

OnucaHue. MHorve cuctembl MOryT BbITE ONMCaHBI B TEPMUHAX UX COCTOAHMIA, BXOOOB U AeUCTBUMIA. Tak, cuctema,
HaxoaaLwwasacs B coctosgHuM S1, npu nonyyYeHun MHOpMaUUn Ha BXOAE MOXET BbIMONHWUTL AEACTBME A U NEPENTH B CO-
ctoaHue S2. [NonHoe npegcTaBneHne CUCTEMbI BO3MOXHO C MOMOLLBbI0 ONMCaHNs A4eNCTBUI CUCTEMbI B KaX40M ee COCTo-
SHUM ANA KaXO0ro ee BxoAa. Takykl MoOenb CUCTEMBI HA3bIBAKT MALUMHON C KOHEYHBIMU COCTOSAHUAMK (UMK KOHEYHBIMW
aBTomaTtamu). Ee yacto npenctaensaloT B BUAE Tak HA3bIBAEMOW AuarpaMmMbl NEPEXOA0R, B KOTOPOW oTobpaxkaeTcs, Kak
cucTema NnepexoauT U3 OOHOr0 COCTOSHUS B ApPYroe, UM B BUAE MaTpuULbl, B KOTOPOW OMNA Ka)40ro COCTOAHWUA 1 BXoaa
3a4alTca AeNCTBYA MO Nepexony B HOBOE COCTOSHUE.

Ecnu cuctema cno)Ha Wi UMEeeT eCTECTBEHHYHK) CTPYKTYPY, TO 3TO MOXeT DbiTb OTPaXeHO B MHOTOYPOBHEBOW
CTPYKTYpEe KOHeYHoro aBToMarta. [Juarpamma COCTOSiHUIA — 3TO TUN AMarpaMMbl NEPEXONOB, B KOTOPOW pa3speLleHsb! BIo-
EHHbIEe COCTOSHMSA (COCTOAHME 0OBLEKTa MOXET pa3nensaThCs Ha ABa Unu Gorblue YMCNo NOACOCTOAHMIA, KOTOpbIE MOTYT
pasBMBaTbLCA NapannensHo, U, BO3MOXHO, B HEKOTOPbIA MOMEHT BPEMEHM ONATL 00bEANHMTLCA B OOHO cocTosiHKe). [pu-
MEHEHNE AaHHOro MEeTOAA YBENUMYMBAET AOMNONHUTENBHLIE BO3MOXHOCTM ONMCaHUS NEPEXOAOB, HO YBENUYMBAET U CIOXK-
HOCTb, HexenateneHyto ana 3/3/MN3 CB3C cucrtemel. [uarpammel COCTORHUA MMET (DOpManbHYH (MaTteMaTUYecKyro)
cneundurkaumo. JuarpammMbl NepexodoB MoryT ObITe MPUMEHEHL! KO BCEI CUCTEME UMW K €8 HEKOTOPOMY ODLEKTY unm
AMNEMEHTY.

Cneuudpmkauma Uy NpoekT CUCTEMbI, NPeACTaBNEHHOW B BUAE KOHEYHOrO aBToMaTta, MoryT ObiTb MPOBEPEHSI:

- Ha MOMHOTY (cMcTeMa UNKn 0OLEKT AOMKHBI UMETL OENCTBUE W HOBOE COCTOAHME ONS KaXO0ro BXOO4A B KaXKOOM
COCTOSIHUK);

- COrMacoBaHHOCTL (BO3MOXKHO TOMBbKO OOHO COCTOSIHME NS KaXK4OW napbl COCTOSHUE/BXOA);

- BOCTWKUMOCTL (HE3ABMCKMO OT TOrO, BO3MOXKHO WUIMW HET NEPENTHN U3 OOHOTO COCTOSHWSA B OPYrOe C MOMOLLLIO He-
KOTOPOW NOCNeaoBaTensHOCTU BXO40B);

- OTCYTCTBUE BECKOHEYHbIX LIMKMOB W TYNMUKOBLIX COCTOSAHWUIA U T. 1.

OTM CBOWCTBA BaXHbI NS KPUTUHECKUX CUCTEM. MIHCTpYMEHTLI Ans obecnevyeHnst Takux NpoBEPOK nerko paspabo-
Tatb, UCMOMb3yA PA3NWYHbIE MOLENWU, OCHOBAHHLIE HA TEOPMM KOHEYHbIX aBTOMATOB (hopmanbsHble s3biku, cetu MNetpu,
MapKOBCKME Lenu 1 T. A4.). CyLecTByOT Takke anropuTMbl, NO3BONAKLLINE aBTOMATUYECKN rEHEPUPOBATL TECTOBLIE MPU-
Mepbl AN BepudukalmMm peannsauni KOHEMHbIX aBTOMATOB UMW aHUMaLMM MOLENW KOHeYHoro aetomara. [uarpaMmmei
NepexonoB 1M AMarpaMMbl COCTOAHWUA LUMPOKO NOAAEMKUBAKTCA WHCTPYMEHTANBHBIMY CPEACTBAMK, KOTOPBIE NO3BOMAKT
chOpMUPOBATL U MPOBEPWTL AMarpammbl, a TakKe CreHepUpoBaTb NPOrpamMmMHbIA KOO 418 peanv3aumy OnUCaHHOro Ko-
He4yHoro aBTomMara.

OHu TaKke MoryT OblTe NPUMEHEHBI ANA BEIMUCIIEHUA BEPOATHOCTM OTKasa, cM. 5.6 n B.6.

MoaopobHoe onucaHWe gaHHoOro Metoga/cpeacTea npueeneHo B [42]—[44].

5.2.3.3 MogenupoBaHue BO BpeMeHu ceTsamu [eTpu

Llenb — mogenupoBaHne COOTBETCTBYHLMX acnekToB noeegerHms 3/3/MN3 CBE3C cucTemMsl, OUEHKa 1, BO3MOXHO,
NoBbILLIEHNE BE30MacHOCTH M 3KCNIyaTaLMOHHbBIX BO3MOXHOCTEW CUCTEMBbI NYTEM UCMOMNb30BaHUA aHanuaa 1 NOBTOPHOMO
NPOEKTUPOBaHWA.

MpumedaHune — CcbiNkM Ha AaHHbIA MeToa/cpenctso npueedeHbl B [OCT 34332.4—2021 (npunoxeHue B,
Tabnuua b.5, npunoxeHune B, Tabnuuel B.7, B.15 n B.17).

Onwucanue. MeToa ceteit MNeTpu ABNSETCA YACTHBIM CryYaemM MeTofa KoHedHbIx aBTomaTtoB. Cetu [NeTpu oTHocATeA
K Knaccy MOOENEen, OnncbiBaeMbIX TEOPUEN rpadoB, M UCMONb3YHTCA ANS NpeacTaBneHns MHOPMaLum U ynpaeneHus
NoTOKamW B CUCTEMAX, B KOTOPbIX HAbnwaaeTcs napannenvam 1 aCMHXPOHHOE NOBEOEHUE.

Cetb lNeTpn — 310 ceTb NO3ULMIA U NepexonoB. [Mo3numrm MoryT BbiTb MApPKMPOBaHHBIMU UM HEMAPKMUPOBAHHBIMU.
[Mepexon cunTalOT «aKTMBW3MPOBAHHBIM», ECIIA BCE €ro BXOAbl MApKUPOBaHbl. B akTMBM3MPOBaHHOM COCTOAHWI MO3NLIN
paspeluaeTca (HO He TpebyeTca) bbiTe «BO3OYXKOEeHHOW» . Ecnn nosnuwna «Bo3byxaeHa», TO BXoA, NOCTYNaoWWA Ha nepe-
XO[, CTAHOBWUTCH HEMAPKUPOBaHHLIM, 8 BMECTO HETO Kabli BbIXO U3 NEPEX0Aa OKa3biBAETCHA MAPKUPOBAHHLIM.

MoTeHUManbHLIe OMacHOCTU MOTYT ObITb NPEOCcTaBneHbl B BUAE KOHKPETHLIX COCTOAHMI (MapKWpOBOK) B MOOENN
cetu MNetpu. Mogens MoXeT BbITh pacluMpeHa ¢ Tem, YToObl 06eCneynTb BO3MOXHOCTI MOOENMPOBaHKMA CUCTEM BO Bpe-
MeHU. HecMoTpa Ha To, 4TO «kJlaccuyeckue» cetu MNeTpu NpUMeHsT NPeUMYLLECTBEHHO ANA MOLENUPOBaHUS MOTOKOB
ynpaeneHus, CyLEeCcTBYIOT HEKOTOPLIE paclUuMpeHnsa Moaenu cetu MNeTpu ana MogenvMpoBaHMA MOTOKOB AaHHbIX.

MogpobHoe onucaHue gaHHoro Metoga/cpeacTea npueeneHo B [45], [46].

B.2.4 AsTOoMaTusMpoBaHHbIe cpeacTBa pa3paboTku cneunduKauum

B.2.4.1 OBwwme nonoxeHus

Llens — ncnonb3oBaHve opMankHbIX TEXHUYECKMX METOAOB AN YNPOLEHWUS aBTOMaTUYEeCKoro oGHapyeHus He-
04HO3HAYHOCTEN W NOMHOTHI cneundukaLmn.
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MpumeyvyaHume — CcbiNKM Ha OaHHbIA MeTod/cpencTBo npuBeneHsl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuusl A.1, A.2; npunoxerue B, Tabnuubl B.1 n B.2) n FTOCT 34332.4—2021 (npunoxeHune b, Tabnuuel 6.1 n B.6).

OnucaHwe. JaHHbI MeToa No3BonseT cos3aaTth cneyudpmkauuio 3/3/13 CB3C cucTtemMbl B BUuae 6a3sbl AaHHbIX, KO-
TOpasi MOXeT aBTOMAaTUYECKN aHanNMM3npoBaTbLCA ANA OLEHKM COrMacoBaHHOCTW W MOMHOTLI. VIHCTPYMEHT cneundukaummn
MO3BONAET NOMNb30BATENK UCMONbL30BaTL aHUMALMIO PasfnMYHbLIX acleKToB 3a4aHHOW cucTemMbl. B obLieM cnyyae gaHHbIi
MeTOA NpUrodeH AnA NogAepkaHusa He TONMbKO cTaauy cosgaHua cneuudukauuv Tpebosanunin k 3/3/M3 CE3C cucrtemsl,
HO W CTaguu NPOeKTUPOBaHus, a Taieke apyrux ctagui XKL cuctemel. MHcTpymeHTel cneuundurkaymin MoryT BeiTe Knaccu-
hvLMpOBaHEl B COOTBETCTBMM CO CNEAYIOLLUMW NMYHKTAMW HACTOSLLETO NPUNOKEHWS.

B.2.4.2 WHcTpyMeHThI, HE OPUEHTMPOBAHHBIE HA KOHKPETHLIN MeTopq,

Llens — okasaHue noMoLUY NoMnbL30BaTEND B COCTaBNeHWW NpaBunsHoN cneundgukauumn 3/3/1M3 CB3C cuctemsl ¢
NpUMeHeHWeM NoAcKasku M POpMUPOBAHWEM CBA3W MEXJY COOTBETCTBYOLUMUN YACTAMMU.

Onwucanve. MNprMeHeHWe MHCTPYMEHTa ONA COCTaBMNeHUs cneungukaumin oceoboxaaeT nonbL30BaTensd oT HEKOTO-
PO pyTUHHOW paboThl M NogOepKMBAET ynpasneHue npoektamn. MIHCTpyMeHT He npeactaBnsaeT cobor kakon-nmbo KoH-
KpeTHbIA MeToa pa3paboTku cneyndmnkaumin. OTHOCUTENbHAaA HE3ABMCMMOCTL MONb30BaTENEN OT MeToAa NO3BONAET bbiTh
Bbonee cBoboaHbIMK NpY BbIBOpPE KOHKPETHOrO MeToda, HO HE3HaYMTENbHO MOMOraeT NPy COCTaBMEeHUN cneundmrKaLui,
YTO YCINOXHHAET CO30aHNE CUCTEMbI.

B5.2.4.3 lMpouenypa, OpMeEHTUPOBAHHAA HA MOAEMNb C MEPAPXUYECKUM aHann3om

Llens — npenoTepatuTh HEMOMHOTY, HEOAHO3HAYHOCTL M NMPOTUBOPEYMBOCTL B CneyudmrKaLmm, Hanpumep, noMoras
MornbL30BaTeNio B CO34aHUK NPaBUIbHOM cneumdukalnm, obecneyeHnn cornacoBaHHOCTM MeXJY ONMcaHUAMK NPOLECCOB
W JaHHbIX Ha pPa3nuUyHbIX YPOBHAX abcTparMpoBaHus.

Onucanue. [aHHbIl MeTog AaeT yHKUMOHanNnsHoe npeacraBneHne 0 HeobXxoguMMon cucteme (CTPYKTYPHBIA aHa-
NKU3) Ha pa3nMYHbIX YPOBHAX abcTpakumu (cTeneHn To4HOCTU). CyLLecTBYET OFPOMHbBIN apceHarn Takux Modenein: KoHeuy-
Hble aBTOMaThl — KIacc Takux MOZENew, LUMPOKO UCTONb3yEeMbIX ANs ONMCaHUs NOCTPOEHUA ANCKPETHLIX/LnpoBbIX cu-
ctem. [ndhbepeHumaneHeie YypaBHEHUS MO3BONSAIOT ONUCATL HEMPEPLIBHLIE/aHaNoroBble cucteMbl. CTPYKTYPHLIR aHanum3
NMPOBCAAT Ha PasNMYHbIX YPOBHAX abcTpakumMy NpoLeccoB W AaHHbIX. OueHka HEOOQHO3HAYHOCTU U MOMHOTHI BO3MOXHA
MEeXOy NepapXMYECKMU YPOBHSMU, a Takke Mexay ABYyMSA (hyHKUMOHANBHBIMU eOMHULAMMK (MOOYNAMKW) HA OOHOM U TOM
»Ke ypoBHe (Hanpumep, Nboe cocToAHNE MOLENW CUCTEMbI OMUCLIBAETCA €€ HavarnbHbLIM COCTOAHWEM, BXO4AMU U ypae-
HEHWMAMM Nepexoa aBTomMaTa M3 OAHOrO COCTOSHUA B ApPYroe).

MpumeyaHme — Bornpocamn paccMoTpeHWs MpK ONMCaHUM, OCHOBAHHOM Ha MOZENsAX, MOryT BbiTh. YpOBEHb
abCTpakuMK; OrpaHUYeHna Ons nonyYeHus Bcel (PyHKUMOHANBHOCTH, OTHOCALLEWCA K OaHHOMY aTany; TPpyOHOCTW Mo-
HUMaHUA MOLenu NpakTUKaMu (OT YTeHWs CMHTaKcuca A0 ee NpaBuMbHON MHTepnpeTaumn); 3HaYUTeNbLHOCTL YCUIWIA, 3a-
TpauMBaeMblX Ha pa3paboTKy, aHanu3 1 nogaepxky Moaenu Ha Bcem XKL crcTembl; 4OCTYNHOCTL 9D(EKTUBHBIX UHCTPRY-
MEHTOB, NOAAEPXUBAIOLLMX CO3haHMe 1 aHanua Mogenu (pa3paboTka TakMx MHCTPYMEHTOB, KOHEYHO, TpebyeT BonbLimx
YCUINWIA) 1 HANWYME CNeLManqcToB, cnocobHbiX paspabaTeiBaTh U aHanuanpoBaTb MOAEMN.

MoopoGHoe onvcaHWe gaHHOro MeToda/cpencTea NpuBedeHo B [47].

b.2.4.4 Mopgenwu gaHHbIX «CYLUHOCTb — CBA3b — aTpubyT»

Llens — okasaHve NoMoLLM NONb30BATENIO B CO3AaHUM NPABUNBHON creundrKalmMm, cocpeaoTodnE BHUMAaHWE Ha
0ObEeKTax BHYTPU CUCTEMBI M OTHOLLEHWIA MEXIY HUMMU.

OnucaHune. PaccmaTpuBaemyo CUCTEMY OMUCHIBAKOT KaK COBOKYMHOCTL OOBLEKTOB M OTHOLLEHWUIA MEXOY HUMW, Npu-
MEHSA UHCTPYMEHT, NO3BONAKLMIA ONPENENUTL, KaKMe OTHOLLEHWUSA MOTYT ObITb MHTEPNPETUPOBaHLI cUCTEMO. B obLiem
cryyae OTHOLIEHMSA Mexay oObeKTaMu NO3BONAKT ONUCHIBATL MEPAPXMYECKYHD CTPYKTYPY 0OBLEKTOB, MOTOK AaHHLIX, OT-
HOLLEHWA MeXay OaHHLIMW 1 OaHHbIe, 3aBUCUMbIE OT KOHKPETHbIX NMPOM3BOACTBEHHLIX (TEXHONMOMMYECKWX) NpoLEeCcCoB.
3TOT KNaccu4YeckWin NoAXo4 PaclUMpsioT NMOCPEeaCcTBOM NPUMEHEHWUS yNpaeneHus npoueccamu. BoaMoxHOCTM MeToga u
rnoAaAep:kka NoneL30BaTens 3aBUCHAT OT pasHoobpasuns NpounmCTPUPOBAaHHLIX OTHOLWEHWUHA. OgHako MHOXECTBO BO3MOX-
HOCTEW NPefCcTaBNEHUs CUCTEMEI YCMOXKHSIET MPUMEHEHME 3TOro MeToaa.

MNoopoBHoe onvcaHve gaHHoro MeToaa/cpencTea npyuBeadeHo B [48].

B.2.4.5 Ctumyn un oTknuk

Llens — okazaHue noMoLy nonb3oBaTento B CO3AaHuM npaBuneHon cneundukagun 3/3/MN3 CB3C cuctemsl no-
CpeaCcTBOM MAEHTUMKALMA B3aMMOOTHOLUEHMIA «CTUMYM — OTKITUKY.

Onucanne. B3anmooTHOLWEHNS Mexay OBbekTamu CUCTEMbl OMPEdEnsAlT B HOTAUMM «CTUMYIbI» U «OTKITUKMAY.
McrnonbaytoT NpoCTOM W NErko pacluMpAeMbIA A3blK, KOTOPbIA COOEMKUT 3MEMEHTHI A3blka, NpeacTaBnaoLmMe obbeKTh,
B3aMMOOTHOLLUEHWSA, XapakTEPUCTUKN U CTPYKTYpPbI.

B.2.5 Tabnuua KOHTPONbHbLIX NPOBEPOK

Llens — paccmoTpeHue 1 ynpasneHne KpUTUYeCKUMI OLeHKaMu BCceX BaxkHbIX acrnekToB 3/3/113 CB3C cucteMbl Ha
ctaguu KL, oBecneumBas ncyeprbiBaloLLMiA OXBaT acnekToB 6e3 ycTaHOoBNeHWs1 TOUHbIX TpeboBaHWA.

Mpumevyarnume — Ccbinkn Ha aaHHbIn MeTog/cpeactBo npusedeHsl B [OCT 34332.3—2021 (npunoxeHue B,
Tabnvuel 6.1, 5.2 1 5.6) u B TOCT 34332.4—2021 (npunoxenue A, Tabnuua A.10; npunoxenue b, Tabnuua B.8; npuno-
weHue B, Tabnuuel B.10 u B.18).
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OnwucaHue. CneynanucT, 3anonHALWKMIA Tabnmuy KOHTPOMNbHBLIX MPOBEPOK, AOMKEH AaTb OTBET HA pPAL BOMPOCOB.
MHorue Bonpocbkl HOCAT OBLLWIA XapaKkTep, U OLEHLUMK OOMMKEH MHTEPNPeTMPOBaTL UX Kak Hanbonee Nooxoasalme K KOH-
kpeTHol oueHuBaemon J/3/M3 CE3C cucteme. Tabnuubl KOHTPONbLHLIX NPOBEPOK AONYCKAETCA UCMONL30BaTh HA BCEX
ctaguax nonHoro XKL 3/3/M3 CB3C cuctembl 1 XKL CB3C IM0. Takue Tabnuuel, B 4acTHOCTU, NOME3Hbl B KAYECTBE WH-
CTpyMeHTa AN8 OUeHKM yHKUMOHAnNLHOW Be3onacHocTy.

[ns cokpalleHus LWNpoKoro pasHoobpasna NpoxoaALLmMX NOATBEPXKAEHWE COOTBETCTBUS CUCTEM DOMBLLUMHCTBO Ta-
OGnunu KOHTPOIBHLIX NPOBEPOK COAEPaT BOMPOCHI, KOTOPbIE NPUMEHUMEl KO MHOTMM Tunam cuctem. [Noatomy B ucnone-
3yemoi Tabnuue KOHTPOMbHBIX MPOBEPOK MOXET 0Ka3aThCA MHOXECTBO BONPOCOB, KOTOPbLIE HE YMECTHbI NSl KOHKPETHOW
CUCTEMBI 1 JOMKHBI ObITh UTHOPYPOBaHbl. Kpome Toro, MOXET TakKe BO3HWKHYTbL HEOBXOAMMOCTL O0MOMHWTL CTaHa4apT-
Hy0 Tabnnuy KOHTPONbHBIX MPOBEPOK BONPOCAMM, CMeLUansHO OPUEHTMPOBAHHBIMW HA KOHKPETHYIO CUCTEMY.

Mcnonb3oBaHue Tabnuubl KOHTPOSIbHBIX MPOBEPOK B DONbLUEN CTENEHW 3aBUCHT OT 3KCMIEPTHOM OLIEHKN W CYXKOEHWSA
cneymnanncTa, KoTophblil BoIOMPaeT U NPUMEHSET TabnuLy KOHTPOMbHLIX MPOBEPOK. [PUHATLIE UM peLLUEHWS] OTHOCUTENBHO
BbiOpaHHbIX(0oM) Tabnuu(bl) KOHTPONbHLIX NPOBEPOK U f0BbIE OOMOMHWUTENBHLIE WM UTHOPUPYEMbIE BOMPOCHI AOITKHbI
ObITb NONHOCTEI 0HOCHOBaHbLI M AOKYMEHTaNbHO odopmneHsbl. Heobxoaumo cTpemMutbea K Tomy, YToBbl Mpu nepecMoTpe
TabnuL, KOHTPOMBLHLIX NMPOBEPOK rapaHTUPOBANOCE NOMYYEHWE OOHUX U TEX XKE Pe3ynsTaToR MpU UCMONbL30BAHUM OOHUX U
TEX e KpUTEPMEB.

OnucaHue cucTeMbl B 3anonHeHHON Tabnuue KOHTPOMbHLIX MPOBEPOK AOMKHO ObITe MakCMMansHO KpaTkum. Mpu
HeoBX0AMMOCTH NCHEpPNbIBAKOLLEro 0O0CHOBaHWSA OHO AOMKHO ObITh A2HO B BUAE CCLINOK HA OOMOMNHATENLHEIE JOKYMEH-
Tel. [nA OOKYMEHTMPOBAHWA PE3yNbTATOB KaKO4oro BOMpOca CnegyeT MCMofb3oBaTh OTBET «YCMNELHO», «HEe YCMeLuHO»
UNU «HepgocTatodHo ybeoutensHo», NMBo aHanornyHblil Habop oTBETOB. Takaa NakoHWYHOCTb 3HAYUTENBHO YNpoLaeT
npouenypy ochopMneHnsa o06LIEro 3akn4YeHns pe3ynsTaToB OLEHKN B BUAE Tabnuubl KOHTPOIbHLIX NPOBEPOK.

MoapobHoe onucaHve gaHHoro metoga/cpeacTtea npuseneHo B [30], [49]—[54].

b.2.6 OkcnepTusa cneuundprKaumnm

Llenb — WcknioYeHUe HEKOMMMEKTHOCT M NPOTUBOPEYMBOCTH crieuudukaLmm.

MpumeyaHune — CcbiNKkM HA OaHHLIR MeTog/cpencTBo npueedeHbl B TOCT 34332.3—2021 (npunoxeHune b,
Tabnuubl 5.1 1 B.6).

OnucaHue. JKkcnepTnaa — aT1o 0bWwMiA meTog aHanuaa cneundukauumn 3/3/M3 CB3C cuctembl Ans ee pa3HOCTO-
POHHEN OLIEHKW, OCYLLECTBNsSeMas He3aBUCKMMOW TPyNnoi 3KCNepToB. JKCMepThbl TAKOW rpynnbl 3a4akT BOMPOCH! pas-
paboTuuKy, KOTOPLIA OOMKeH AaTk UM YOOBNETBOPUTENbHBIE OTBETHI. AHANU3 JOMKeH (Mo BOZMOXHOCTMW) NMPOBOAWTLCA
rpynnor aKcrnepToB, KOTOpasd He NMpUHUMAana y4acTua B cosgaHuu cneundukaumn. Tpebyemas cTeneHs He3aBUMCUMOCTU
oueHkn onpenensetca YMNb, sagaBsaeMbiMu AN cucTeMbl. [pynna He3aBUCUMbIX 3KCMEPTOR AOMKHa ObITh cnocobHa pe-
KOHCTPYMpOBaTL 3KCMMyaTaLMOoHHYO yHKLMIO cucTeMbl 6e3 cebinok Ha nobble nocnegyolwme cneundukauun. Cneywva-
TNACTLI FPYMMbl HE3ABUCUMbIX AKCMEPTOB AOMKHLI TaKKe yOeanThes B TOM, YTO OXBa4eHbl BCE YMECTHLIE acnekTsl beaonac-
HOCTU U TEXHUYECKME ACMEKThI 3KCMNyaTaUMOHHbLIX U OpraHM3aunoHHBIX Mep. OBLLMIA METO 3KCNepTMabl cneludukanmn
JoKazan Ha NPakTUKe CBOK BLICOKY 3eKTUBHOCTD.

MoapobHoe onucaHve naHHoro Metoga/cpencTea npueeneHo B [51], [55].

B.3 MpoekTupoBaHue u paspadotka 3/3/M3I3 CB3C cucrembl

[MaeHas Uene — cosaaHue HagexHoro npoekta 3/3/MN3 CB3C cucTeMbl B COOTBETCTBUM CO cneundukauneit.
B5.3.1 CobniogeHue pyKkoBoasLMX MaTepuanoB U CTaHOApPTOB
Llens — yyeT TpeboBaHui cTaHAApTOB CEKTOPOB NPUMEHEHUs (HE paccMaTpuBaeMblX B HACTOSLLEM CTaHgapTe).

MpnmeyaHue — Ccbinka Ha AaHHbIn MeToa/cpeacteo npueegeHa B [OCT 34332.3—2021 (npunoxeHue b,
Tabnuua b.2).

OnucaHue. Bo Bpema npoektupoBanua 3/3/T3 CB3C cuctembl gomkHbl BbITe COCTaBMNEHbl PYKOBOAALLME MaTepu-
anbl, NPMMEHeHWe KOTOPbIX AOMKHO NPMBOAWTE K CO3AaHWI0 CUCTEM, MPAKTUYECKM He UMetowmx cBoeB 1 ynpollarLmx
nocnegytowee nNoATBEMKAEHNE COOTBETCTBMA. Takne pyKoBOASLUME mMatepuansl MoryT BbiTb YHMBEpCANbHBIMU, Creuu-
PUYHBIMK ANS NPOEKTa UMW TOMbKO ANa OTAeNbHOro aTana npoekTa.

MNogpobHoe onncaHne gaHHoro MeTogalcpenctea npueeaeHo B [30].

B.3.2 CTpyKTypHOEe NpOeKTUpOBaHue

Llenb — cHWXeHWe CNoXHOCTWU npoekTupoBanus 3/3/M3 CB3C cuctemMbl NOCPEACTBOM CO30aHUA Uepapxude-
CKOW CTPYKTYpPbI YaCTUYHbIX TpeboBaHWI; UCKNOYeHe oWnboK B3anMoceaael Mexdy TpeboBaHuaMM; ynpoLleHue Bepu-
dourKauuu.

MpumeyaHune — Ccbinkv Ha AaHHbIA MeTog/cpeactso npueedeHbl B [OCT 34332.3—2021 (npunoxeHune b,
Tabnuuel 6.2 u 6.6).

OnucaHwre. Mpun npoekTMpoBaHuM AC criegyeT UCMOoNb30BaTb KOHKPETHbIE KpMTEepUK Unu Metodesl. Hanpumep, mo-
XeT notpeboBartsCs:

- NMPOEKTUPOBAHWNE MEPAPXNHECKN CTPYKTYPUPOBAHHBLIX CXEM;

- UCMONb30BAaHWE U3TOTOBMNEHHbLIX U MPOBEPEHHLIX YacTel cxeM.
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Mpwn npoekTupoBanuK MO MCNoNb30BaHWE CTPYKTYPHBIX CXEM TaKKe MO3BONAET COo34aTh OQHO3HAYHYK CTPYKTYPY
nporpaMmMHbIX Mogynein. B gaHHon cTpykType oTobpaxaloTcs B3aMMOCBA3b MOLYNEN APYr C APYrOM, KOHKPETHLIE JaHHbIE,
KOTOpLIE NEPEenAaTCa MeXay MOOYNAMU, U KOHKPETHOE YNpaBneHue, CyLLEeCTBYIOLEE MEXAY MOOYNAMU.

Moopo6Hoe onucaHue gaHHoro Mmetoda/cpenctea npusedeHo B TOCT IEC 61082-1, [52]—[54], [56].

B5.3.3 WUcnonb3oBaHue JOCTOBEPHO UCTIbITAHHBLIX KOMMOHEHTOB

Llene — cHmKeHWe pyMcka MHOTMX OpUriMHanbHbIX U HeoBHapyXMBaemblx oTkaszos 3/3/13 CbB3C cucteMbl nocpea-
CTBOM WCMOSb30BaHUA KOMMOHEHTOB C KOHKPETHBIMW XapakTepUucTUKamu.

Mpumevyanune — Cchbinkn Ha gaHHbln MeTog/cpeactBo npusedeHsl B [OCT 34332.3—2021 (npunoxeHue b,
Tabnuupl 5.2 1 6.6).

Onucanve. Beibop 4OCTOBEPHO WCMBITAHHBIX KOMMOHEHTOB ANS Uenel 6e3onacHOCT BINOMHAETCH NpoU3BoauTe-
NEM B COOTBETCTBUM C HAAEKHOCTBIO KOMMNOHEHTOB (HanpyMep, UCNons30BaHNe NPOBEPEHHBIX TECTUPOBaHWEM husnde-
CKUX MOAynen Ana yOoBneTBopeHus BbiCOKUX TpeboBaHuid 6e30nacHOCTM MW XpaHEeHWe OTHOCHALUMXCA K GesonacHocTu
nporpamm Tonbko B 6esonacHoi namsatu). ObecnedeHre Ge30NacHOCTM NaMATU MOXET OTHOCUTLCA K HEAOMYLUEHWUIO He-
CaHKUMOHWPOBAHHOMO AOCTYNa K NaMsATH, BUAHWIO HECAHKUMOHWMPOBAHHOW cpedbl (3NeKTpoMarHWTHast COBMEeCTUMOCTb,
paguauns 1 T. M.), @ TakKe K OTKNUKY KOMMOHEHTOB B Cry4Yae BO3HWKHOBEHWS OTKA30B.

MoopoBHoe onvcaHWe gaHHoro MeToda/cpencTea npueedeHo B [57].

B.3.4 MogynbHoe npoeKTMpoBaHue

Llens — ymeHbLWWTE cnoxHocTe 1 n3bexarts cboes 3/3/M13 CBE3C cuctembl, CBA3AHHLIX C B3aUMOOENCTBUEM MEXK-
Ay NoacucTemamu.

MpumeyvyaHue — CchbinNkn Ha AaHHbIM MeTog/cpedcTBo npusedeHsl B TOCT 34332.3—2021 (npunoxeHue B,
Tabnuupl 5.2 n B.6).

Onucanve. Kaxgas nogcuctema Ha BCeX YPOBHAX NPOEKTUPOBAHUS YeTKO onpederneHa v orpaHvu4eHa no pasmepy
(Tonbko Hebonbwnm Habopom dyHkuMIA). MHTepdenckl Mexay NoacrcTeMamin BbIMOMHAKT MakCMMarbsHO MPOCTbIMU 1
nepeceveHuns (pasgensemMble AaHHbIe, 0BMeH MHdopMauren) MUHUMU3NPYIOT. CROXHOCTL OTAEMBHBIX NOACUCTEM TaKkKe
OrpaHu4nBaloT.

[MNoppoBHoe onvcaHve gaHHOro MeToaa/cpencTea npuBeaeHo B [56], [58].

5.3.5 Cpencrea aBTOMaTU3MPOBAHHOrO NPOEKTUPOBaHUA

Llenn — Bonee cucteMaTnyeckoe BbiNOMHeHWe npoueccos npoektuposaHus 3/3/M3 CB3C cucTtemel; BKIOYEHWE B
NPOEKT NOAXOAALMX aBTOMaTUYECKN CKOHCTPYUPOBAHHbBIX SNEMEHTOB, YXKe CO34aHHbIX 1 NPOBEPEHHbIX.

MpumevyaHme — Ccbinkn Ha aaHHbIR MeTog/cpeacteo npusedeHsl B [OCT 34332.3—2021 (npunoxeHue b,
Tabnuubl 5.2 1 5.6) 1 B TOCT 34332.4—2021 (npunoxeHune A, Tabnuua A.4).

Onucanue. B npouecce npoektupoBanusa AC u MO cnenyeT ncnonk3oBaTte CPEACTBA aBTOMAaTU3NMPOBAHHOIO Npo-
ekTupoBaHua CAlP, ecriv oHW OOCTYMHBI U WX UCMOMb30BaHWE 0OOCHOBAHO CINOMHOCTLIO CUCTEMBI. KOPPEKTHOCTL Mpu-
MEHEHMWA TaKUX CPELCTB A0mKHA ObiTb MPOOEMOHCTPMPOBaHa NPeJoCTaBMNEHUEM PE3YNbTAaTOR KOHKPETHLIX UCMLITaHUN,
onucaHus oBLIMPHOR NPenbICTOPUA YCNELHOro UCNoMNbL30BaHUA NGB0 pesynsTaToB HE3aBUCUMMO BEpUMMKALIAW NMPOEKTU-
pyemoin CBC.

[nsa nx nHterpaunn Heobxognmo BbIBUpPaTb MHCTPYMEHTLI NOAAERKKW. MIHCTpYMEHTBI NOAAEp KM BbIBUpaIoT B CO-
OTBETCTBMW C UX YPOBHEM MHTETPUPYEMOCTH. VIHCTPYMEHTEI CYATAIOT MHTENPUPYEMBIMW, ECITM OHW COBMECTHO paboTaroT
Tak, YTO BbIXOAHbLIE AaHHLIE OAHOMO MHCTPYMEHTA MO coOepXaHu U opmaTty Noaxo4saT Ans aBTOMaTU4Y4eckoro BBoAa
B CNeayrLlmMi MHCTPYMEHT, YTO NPUBOAUT K MUHUMM3ALMM BOZMOXKHOCTM BHECEHWSA OLUMDOKM YEMOBEKOM B NPOLECCEe ero
paboTbl C NPOMEXYTONHLIMI pPe3ynsTaTamu.

MNoopobHoe onucaHve gaHHoro metoaa/cpencTea npusedeHo B [59], [60].

B.3.6 MogenupoBaHue

Llene — npoBegeHne cucTeMaTU4ecKnMX 1 MOMHbIX NpoBepok doyHKuMoHupoeaHua 3/3/T3 CBE3C cuctembl ons Kop-
PEKTHOTO 3af0aHns (PYHKUMOHANbHBIX W Pa3MEPHbLIX XapaKTePUCTUK MX KOMIMOHEHTOB.

Mpumevyanume — Cchbinkn Ha aaHHbIR MeTog/cpeacteo npusedeHsl B [OCT 34332.3—2021 (npunoxeHue B,
Tabnvupl 5.2, 5.5 n B.6).

OnucaHune. ®PyHKUKMIO cxeMbl, peanuaytolyto 3/3/MN3 CB3C cuctemy, MMUTUPYIOT HA KOMMNbLIOTEPE C MOMOLLbIO 3a-
nporpamMmMmpoBaHHON Mogenu ee noeefdeHus. NoBegeHUe Kaxagoro KOMMOHEHTa CXeMbl MOAENWPYIOT OTAEMNBHO, M OTKIMK
CXEMbI, B KOTOPYH0 OH BXOAWT, aHanM3npyoT NpY 3a4aHni npedenbHbIX 3Ha4YeHW NapaMmeTpoB ANs KaKaoro KOMNOHEHTa.

B.3.7 Npoeepka (0630p 1 aHanus)

Llens — BbISBNEHWE paccornacoBaHua Mexay cneundukauuein n peanusaumnen 3/3/T13 CB3C cucTembl.

MpumeyvyaHue — Ccbinkn Ha AaHHbIM MeTod/cpeacTeo npusedeHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuupl 5.2 n B.6).

Onucanue. lNpoeepsatoT 3afaHHble dyHkUMKM 3/3/M3 CBE3C cuctembl. OueHMBaKOT COOTBETCTBUE TpeboBaHUAM,
npueedeHHbIM B cneundukaumy. Niobble BONPOCk!, CBA3aHHLIE C CO34aHNEM W MCMOMNbB30BaHWEM MPOAYKUNKM, OOKYMEHTH-
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PYIOT, 4TOBBI OHK MoK ObITe paspelleHbl. B oTnMYMe OT CKBO3HOMO KOHTPOMS BO Bpems npoLuenypbl MPOBEPKU NPOeKTU-
POBLUMK CUCTEMbI MACCUBEH, @ IKCMEPT aKTUBEH.

MogpobHoe onvcaHWe naHHoro Metoga/cpencTea npueeneHo B [55], [58], [59].

B5.3.8 CKBO3HOW KOHTPOIb

Llene — BbIfBNEHWE paccornacoBaHua Mexay cneundukalven n peanusauyuein 3/3/M3 CBE3C cuctemsl.

MpumeuvaHnune — Cchinka Ha gaHHbln metog/cpeacteo npuBegeHa B [OCT 34332.3—2021 (npunoxeHue b,
Tabnuua B.6).

OnucaHue. NpoeepstoT 3agaHHble pyHKuumn 3/3/T3 CBC. OueHnBaloT COOTBETCTBUE CUCTEMbI TPeBOBaHWAM, NpU-
BEAEHHBIM B cneundvkauun. Bee Bbi3biBalOWME COMHEHWE CUTYaLMM MPW peanusaumi ¥ UCrnonb30BaHW U3AenuiA Oo-
KYMEHTUPYIOT B LENsX Ux nocneaylouiero paspelenns. B otnnumne ot npouegypel nposepku (5.3.7) Bo Bpems ckBo3HoOro
KOHTPOIS NPOEKTUPOBLUMWK JOMKeH ObiTe aKTUBEH, 8 3KCNepT — NacCUBEH.

MoaopobHoe onvcaHWe oaHHOro MeToga/cpencTea npueeaeHo B [59].

5.4 Mpoueaypbl aKcnnyaTauMu U TexHu4eckoro obcnyxmsanua 3/3/M3 CB3C cuctemsbl

MaeHas uens — paspaboTka npouenyp, KOTOpblE UCKMIOYAKT OLWMBKM BO Bpems akcnnyaTtauum v obenykneaHns
3/3IMS cuctemsl.

B.4.1 WHcTpyKkumMu no akcnnyatauMu U TEXHUYeCKOMY 06CInyKUBaHUIO

Llens — uncknioyeHwe olunbokK BoO BpemA aKcnnyaTauum u TexHuyeckoro obenyxusanua 3/3/M3 CB3C cuctembl.

MpumedvaHune — CcbiNka Ha daHHbl MeTog/cpencteo npueedeHa B NOCT 34332.3—2021 (npunoxeHue b,
Tabnuua b.4).

Onucanue. VIHCTpyKUMKM nonb3oBaTens CoAepaT BaHYH WHopMaumio o cnocobax MCnonb3oBaHus B TEXHUYe-
ckoro obcnyxuveaHma cucTeM. B ocobbix criyyaax aTy MHCTPYKUMWM MOTYT cogepaTe Takke npumepsl oblmx cnocobos
yctaHoBku CB cuctem. Bce MHCTPyKUMKM O0MKHE! BbiTe BeIMONHEHbLI NErko BOCMPUHUMAaeMbIMU. [N onvcaHWusa CNoXHbIX
npoueayp 1 3aBMCMMOCTEN cnedyeT UCNoNb30BaTk PUCYHKA U CXEMBI.

MogpobHoe onucaHve gaHHoro MeToga/cpencTea npuseaeHo B [30].

B.4.2 YoobcTBO ANA nonb3oBartens

Llens — cHuxkeHue cnoxHocTy akcnnyatauun 3/3/T3 CE3C cuctem.

MpumedyaHune — CcoiNKka Ha daHHbIA MeTon/cpeacteo npueedeHa B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuua b.4).

Onucanue. MNMpaBunbHOCTL akcnnyaTtauynu 3/3/M3 CBE3C cuctem B onpefeneHHON CTeneHn 3aBUCUT OT onepaTopa.
PaccmaTpuBas KOHKpPeTHBLIN NPOeKT cucTeMbl U pabodero mecta, npoektupoBwmk 3/3/M2 CB3C cucteMbl gormkeH npe-
OYyCMOTpEeTh!

- He0OXOAMMOCTb MUHUMANELHOTO BMELLATENLCTBA YEMNOBEKA,;

Hambonee npocTtoi cnocob Heobxogumoro BMeLLaTeNLCTBa;

- MUHUMKW33LMI0 NPUYMHEHUS Bpeaa n3-3a ownbok onepaTtopa;

- 3proHoMKYeckue TpeboBaHUs NPy NPOEKTUPOBaHMM CPELCTB BMeLLaTenbcTBa M MHOWKaLWK;

- MPOCThIE, UMEOLLVE YETKYH MApPKMPOBKY W yOOOHbIE ANA MCMONb30BaHWA CpeacTBa oneparopa;

- obecneveHne HenepeHanpsXKeHHOCTW onepaTopa AaXe B 3KCTpemMaribHOW CUTyauuu;

- agantayuo obyYyeHus npoueaypam U cpeacTBaM BMELLATENbCTBA ONepaTopa B NPOLECC K YPOBHAM Er0 3HAHWUN U
MOTUBALUN.

5.4.3 Yno6cTBO TeXHUUYECKOro oBCcnyXUBaHUA

Llens — ynpouleHue npouedypel TexHuyeckoro obenyxueaHua 3/3/13 CE3C cucTteMbl U NpoeKTUpoBaHue Heobxo-
OUMBIX CPEACTB ANA 3(EKTUBHON OWUArHOCTUKU M DEMOHTA.

MpumeuvaHne — Ccoinka Ha gaHHbln Metog/cpencteo npueegeHa B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuua B.4).

OnwucaHue. TexHU4eckoe 0OCNYKMBAHWE U PEMOHT YacTo NPOBOLAT B CIIOXHLIX YCNIOBUSAX OTpaHUYeHus npefenb-
HbIX CPOKOB WX BbINOMHeHKWs. [NoatomMy npoektnpoBwmk 3/3/M3 Cb3C cnucteMbl AOMKEH NpegycMoTpeTh:

- yTobbl CPeACTBa, OTHOCSLUMECS K TEXHUYECKOMY 0BCnyXMBaHMi, TpeBOBaNMCh Kak MOXHO pPeXe Unu BoobLue He
TpeboBanvce;

- 4yTOGbl MCNOMb30BaNUCL AOCTATOYHO YYBCTBUTEMLHBIE W METKO YNpaBnseMble AUMAarHoCcTUpYyHLMe CpeacTea Ansa
Hen3bexXHbIX PEMOHTOB, BKIIOYaLMe B cebsa Bce Heobxoaumblie UHTEpPERChl;

- yTOBbI BLINO JOCTATOMHO BPEMEHM (ECNW OTAENbHbIE CPEACTBA AMArHOCTUKW Heobxoaumo pa3paboTaTe unu npu-
obpecTn).

B5.4.4 CokpaueHue paboT Ha cTaguM aKcnnyaTauun

Llenb — CHW3WTL 3KCMnyaTaLUuoHHble BO3MOXHOCTU A5 0bkl4Horo none3osatensa 3/3/113 CB3C cuctemel.

MpumeuvaHnune — Ccbinkv Ha AaHHbIR MeToa/cpenctso npueederbl B [OCT 34332.3—2021 (npunoxeHue b,
Tabnuubl 5.4 n B.6).
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Onucanue. Mprn 3TOM NOAXOAE CHMKAKT IKCMNyaTaLMOHHbIE BO3MOXHOCTU CUCTEMbI NOCPELACTBOM:
- OrpaHn4yeHUs onepauvii B pabodmx pexxumax, Hanpumep, KOMMYTaTopamMK KIoYen;

- OrpaHUYEHUs YnMcna Ucnonk3yemelx B paboTe anemMeHToB;

- OrpaHUYEHUS YUCcna BO3MOXKHBIX B 06LLeM criydae pabounx pexuMoB.

MNoopoBHoe onvcaHve gaHHoOro MeToda/cpencTea npueeaeHo B [30].

B.4.5 3kcnnyaTtaumsa TONbKO KBanupMUuMpoBaHHbIM ONepaTopoMm

Llens — mckntoveHWe oTkasos, 0BycrnoBneHHbIX owmbkamu onepaTopa.

Mpumevyanune — Cchbinkn Ha gaHHbln MeTog/cpeactBo npusedeHsl B [OCT 34332.3—2021 (npunoxeHue b,
Tabnuupl 5.4 1 6.6).

Onucanue. Onepatop 3/3/M3 CB3C cuctem gomkeH BeiTe 0By4YeH 0 CTEMEHW, COOTBETCTBYIOLEN YPOBHKO CNOXK-
HocTu 1 YIB aton cuctembl. B obyyeHne BxoOuT M3y4YeHWEe OCHOB MpoLecca 3Kchnyatauun CUCTEM M B3aUMOCBA3EN
mexay 3/3/M3 CB3C cuctemamm n YO.

[MNoopoBHoe onvcaHWe gaHHOro Metoda/cpencTea npueedeHo B [30].

B.4.6 3awwuTta oTr owMbBOK onepaTopa

Lens — zawuta 3/3/M13 CB3C cuctemb! 0T Bcex BUOOB oWMBOK onepaTopa.

MpumeyvyaHumne — CcbiNKM Ha OaHHbIl MeTog/cpencTeo npueedeHsbl B NOCT 34332.3—2021 (npunoxeHue b,
Tabnuupl 5.4 1 B.6).

Onucanue. JloxHble BXoOHbIE COODLLEHWSA (3HAYEHME, BPEMS U T. 4.) 06HApyXMBaKOT NpoBEpKaMu WX SOCTOBEp-
HOCTW UMK C NomoLLbK KoHTponepa YO. [ina Toro 4tobbl 06LeAMHUTL 3TU CPeaCcTBa B NMPOEKTe, HEoBXoOMMO Ha caMoMm
paHHeM aTane onpenennTb, KakMe M3 BXOAHbLIX COODLWEHUIA BO3MOKHBI 1 Kakue OONYyCTUMbI.

b.4.7 3awuta ot mogudnKaumn

Lens — zawmrta 3/3/M3 CB3C cuctembl oT Mogudukaumin AC TeEXHNUYECKMMU criocoBamu.

Mpumevyanue — Ccbinkn Ha gaHHbIR MeTon/cpencTBo npusedersl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuusl A.17 1 A.18).

Onucanne. Moandmkauum mnu MaHunynsaumMnm obHapyXMBaTCA aBTOMaTUYeCKW, Hanpumep, NpoBepKkaMu OOCTo-
BEPHOCTM CUITHAMNOB AaT4YMKOB, 0OHapyXeHMeM TEXHUYECKUM NPOLECcCoM M aBToMaTuyeckuMmn Tectamm nycka. Ecnv obHa-
py»keHa Mogudukaums, BeiNOMHAETCA IKCTPEHHOE OENCTBME.

5.4.8 NoareepxaeHue BBoga

Llens — obHapyxeHne olnboK caMum onepatopom Bo BpeMs paboTtel 3/3/T13 CBE3C cuctemsl, 0o aktnemsaumm YO.

[MMpumevyaHme — Ccbinkn Ha aaHHbIR MeTon/cpencTBo npueedeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuupl A.17 n A18).

Onucanue. Mndopmauua, Beoguman m3 3/3/M3 CB3C cuctemel B YO, npeactaBnsercsa onepaTopy 40 nepeaayv
B YO c Ttem, 4Tobbl OnepaTtop MMen BO3MOXHOCTE OOHapyKWTb W UcnpaBuTb ownbku. CUcTeMy NpoOEKTUPYIOT Tak, YToOkl
OHa MOrfa pearvpoBaTk Ha HenpaBWIlbHblE, CAMOMNPOW3BOMbHLIE AEMCTBUA OMepaTtopa WM YYUThiBaTb HIDKHWE/BepxHue
npedensl CKOPOCTW W HanpasreHne peakuuu onepartopa. JTO MO3BONAET UCKMIYKUTL, Hanpumep, bonee BeicTpoe, Yem
npegnonaraeTcs, HaxaTue KNaBuL onepaTtopoM, W HAacTPOWTE CUCTEMY Ha BOCMPUATUE ABOWMHOTO HAXaTUS KNaBULLIW Kak
ofWHapHOe 1nu ABOWHOE 3a CYeT TOoro, YTo cucTtema (M3obpaxeHve Ha aKpaHe) CrULLKOM MeAneHHO pearnpyeT Ha paso-
BOE HaxaTue knaeuww. MNMocnegoBaTtensHoe HaXaTue OAHON KM TOM e KNaBuLK NPU BBOAE KPUTUHECKMX OAHHbLIX JOMKHO
BOCMNPMHMMAaTbCH CUCTEMOW Kak oHOpasoBoe; Haxartue knasvw «Beogy» (Enter) unm «da» (Yes) HeorpaHM4eHHOE Yncrno
pas He JOMKHO NPUBOANUTL K HapyLleHno 6e30NacHOCTU CUCTEMBI.

JomkHbl BbiTe NpeaycMoTpeHbl Npoleaypbl (POPMUPOBaHWA BPEMEHHbIX May3 C BO3MOMXHOCTbLIO BblIOOpa pasHbix
OTBETOB (da/HeT W T. N.) C Tem, 4Tobbl 0becneunTs peseps BpeMeHW NS pasmbllLNeHUs onepaTopy, a cucTemMe — pPeXxmum
OXKMAAHNS.

IMoban nepesarpyska N3 CB3C cuctembl genaet aty cuctemy yassumou, ecnv AC u IO He cnpoekTupoBaHbl
Y4ETOM JaHHOW CUTyauuWn.

B.5 WHterpauuna 3/3/M3J CB3C cucremsbl

[maBHasg uenb — mcknwyeHne otkasos 3/3/M3 CB3C cuctembl Ha cTagumn nHTErpaumn n obHapyxeHve nobbix oT-
Ka30B BO BPEMSA 3TOW W NpedblayLen cTaguii.

B.5.1 ®yHKUMOHaNbLHOE TeCTUpoOBaHUe

Llens — oBHapy»eHMe 0TKa30B Ha CTaguax co3gaHuns cneundurkanmm u npoektuposanuna 3/3/13 CBE3C cuctemsl;
VICKITIOMEeHMEe 0TKA30B BO Bpems peanusauuuv n nHterpauum ee AC n No0O.

MpumevyaHnune — Cchbinkn Ha aaHHbIn MeTog/cpeactBo npuseaeHsl B [OCT 34332.3—2021 (npunoxeHue B,
Tabnuubl 6.3 n 5.5) n B TOCT 34332.4—2021 (npunoxeHue A, Tabnuusl A.5—A.7 n npunoxexue b, Tabnuubl 6.5—b6.7).

Onucanne. B npouecce beHKLWIOHaJ'IbHOFO TECTUPOBaHWA onpeaenaAtoT, JOCTUTHYTbI I 3aaHHblE XapaKTePUCTUKA
cucTteMel. B CUCTEMY NOCTYNaT BXOAHbIE OaHHbIE, KOTOPbIE adeKBaTHO XapakKTepuayroT 00bl4HOE BLINOMHEHWE onepa-
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umi. Habnogaemele BbIXxogHbIE pe3ynsTaThl CPaBHUBAKT C 3a4aHHbIMY B cneundukaumnm. OTKNOHeHWs oT cneuuduKalmm
W yKasaHWsa Ha HENOMHOTY cneundukaumm 4OKYMEHTansHo 0hOpMIISIOT.

®yHKUMOHANBHOE TECTUPOBAHWE 3NEKTPOHHBIX KOMMOHEHTOB, NpeAHas3HaYeHHbIX AN MHOFOKaHansHOW apXuTek-
Typbl, OBEIMHO BKMoYaeT B ceba NpoMbILNEHHbIE KOMMIOHEHTLI, KaXKObli M3 KOTOPLIX MOCTaBLUMK yXKe NpoTecTMpoBan v
npeaBapuTensHO NOATBEPAUN cooTBETCTBME. [TOMUMO 3TOro, pekoMeHayeTcs, YToDbl NOKYMHbIE MPOMBILLMEHHbIE KOMMO-
HEeHTbI BblNK NPOTECTMPOBaHLI B COMETaHUMKA C APYTMMW KOMMOHEHTAaMW MOCTaBLUMKa M3 TOW e napTuW, 4Tobbl BbIABUTL
HeMCnpaBHOCTW rPYNMOBOro TUMa, KOTOPbIE B NPOTUBHOM Crly4ae ocTanuce Obl He BbIABMEHHbIMMU.

O pocTaTo4HbIx pabovux BO3MOXHOCTSAX CUCTEMBI CM. TakKe pykoBoasLme Mmatepuansl (cM. B.5.20 npunoxeHus B).

MoapobHoe onucaHwe naHHoro Metoga/cpeacTea npueeneHo B [58], [61].

B.5.2 TecTupoBaHMe METOAOM «4YEPHOro SILMKa»

Llenb — npoeepka guHamudeckoro noeegeHnsa 3/3/M3 CE3C cuctemsbl B peanbHbiX YCIOBUAX (PyHKUMOHUPOBAHKS;
BbISIBNIEHWE HECOOTBETCTBMA (OYHKLIMOHAMNBHOWM cneuuduKaLmm U OLUEHKa ee None3HoCTH U YCTOWYUBOCTH.

MpumeyaHune— Ccbinky Ha AaHHbIA MeTon/cpeacTso npveefdeHsl B TOCT 34332.3—2021 (npunoxerue b, Tab-
nuubl 6.3, B.5 n 6.6) n B NTOCT 34332.4—2021 (npunoxeHue A, Tabnuusl A.5-A.7 v npunoxeHue b, Tabnuubl B.5—B.7).

OnucaHue. PyHKUMM CUCTEMBI MW NPOrpamMmbl BBINMOMHAIOTCA B 334aHHOM OKPYXEHWW C 3adaHHbIMW AaHHBIMU
TECTUPOBAHWSA, KOTOPblE CUCTEMATUYECK hOPMUPYIOTCH U3 CreuMdmMKaun B COOTBETCTBUM C YCTAHOBMNEHHLIMW KpUTe-
puAMK. DTO MO3BOMSET CPaBHWUTL NMOBEOEHWE CMCTEMbl C ee crneuundukauven. Npu NnpoBedeHW TECTUPOBAHUA HEe WC-
Nonb3ylT CBEAEHWSA O BHYTPEHHEN CTPYKType cuctemel. OCHOBHaA LeNb COCTOUT B TOM, 4TOOLI ONpeaenuTe, NPaBunbLHO
N BbINONHAKT PYHKUMOHANBHBIA MoAyrb YHKUMKW, TpebyeMble cneundukaumen. NpumMepom KpUTEPUS TECTUPOBaHUSA
O3HHbIX METOAO0M «4ePHOT0 SALLUMKa» CNyXUT MeToq hopMMPOBaHUA IKBUBANEHTHbIX KNnaccoB. MaccrB BXOAHbLIX AaHHbIX
NoApasfensioT Ha KOHKPETHbIE AnanasoHbl BXOAHBIX 3HAYEHWUN (3KBMBANEHTHBIE Kracchkl) Ha ocHoBe cneuudukaumm. MNo-
cne aToro (hopMUPYHOT TECTOBLIE NPUMEPDI, NMPUMEHSAS:

- AaHHbIe U3 AONYCTUMbIX OUana3oHoB;

- JaHHble U3 HeJOMNyCTUMbIX AUana3oHOB;

- AaHHble NpegeneHblX 3Ha4eHNA JUana3coHoB;

- 3KCTpeMarnbHkele 3Ha4YeHWs;

- KOMBWHaLMW 13 NepevMCIeHHbIX Bbille KNaccos.

MoryT okasaTbecs aPeKTUBHBIMI TalkKe APYrMe KpUTepuu Boblibopa TECTOBbLIX NPMMEPOB B Pa3NUYHbLIX PEXKMMax
TECTUPOBaHWUA (MOAYNA, UHTErpaUMn 1 cucTemMel). Hanpumep, KpUTEPUIA «3KCTPEMAanbHbIE 3KCNNYyaTauOHHEIE YCNOBUAR
MCMOMb3YHOT NPU TECTUPOBAaHWU CUCTEMBI B NPOLECCE NOATBEPXAEHUA COOTBETCTBUA.

MogpobHoe onucaHuWe gaHHOro metoga/cpeacTtea npueedeHo B [58], [62], [63].

B.5.3 Ctatuctu4yeckoe TecTUpoBaHue

Llens — npoBepka guHamuyeckoro noegeHna 3/3/M3 CB3C cucTtemMbl U OLEHKA ee NONe3HOCTA U YCTOMYMBOCTU.

MpumeyaHune — CcbiNkM Ha OaHHbIR MeTod/cpenctso npueedeHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuuel 6.3, 6.5 n B.6).

Onucanue. Npy 3TOM Nogxode TECTUPYIOT CUCTEMY WMV NPOrPaMMy C BXOAHBIMW OaHHBEIMU, BbIBpaHHBIMK B COOT-
BETCTBMW C NpeanonaraemblM CTAaTUCTUYECKUM pacrnpeaeneHnem pearnbHblX 9KCnnyaTalMoHHbIX BXOOHbIX AaHHbIX — 3KC-
nnyaTtaumoHHeIM npodunem.

MogpobHoe onucaHve gaHHOro MeToda/cpencTea NpuBeaeHo B [64].

B5.5.4 MNoneBkle UcnbiTaHUA

Llens — vcnonb3oBaHue pesynsTaToB NOMNeBbIX UCMBITAHUIA U3 pasnnyHbIX oGnacTen NpUMeHeHUs B Ka4YecTBe of-
Horo 13 cpedcTB ucknodeHus cboes Bo Bpema vHTerpauuu 3/3/M3 CB3C cuctembl n/unu B npouecce NoATBEPKAEHWA
ee COOTBeTCTBUA.

MpumeyaHus

1 Cceinku Ha ganHbin MmeToa/cpencTteo npueedersl B FTOCT 34332.3—2021 (npunoxenue b, Tabnuuel 6.3, B.5 u
B.6).

2 Cm. Takke npunoxeHune B, B.2.10 — aHanornyHble cpencTea, a B NPUNOXeHUWn [ — cTaTUCTUYECKUA noaxod —
TO W OpYroe B KOHTEKCTE NporpaMmmHoro obecneyeHus.

OnucaHwve. Mcnonb3oBaHne KOMMNOHEHTOB MMM NOACUCTEM, KOTOPbIE Ha MNpaKkTVKe nokasanW oTcyTcTBWe ownbok
WU HE3HAYMTENBHOE UX YUCTO, NPaKTUYECKWU HE U3MEHAEMOE B TEYEHUE MPOOOIIKUTENEHOIO Nepucaa BpeMeHU B MHOTO-
YUCIEHHBIX PA3NUYHLIX NPUMEHEHUAX. B 4acTHOCTU, ANA CMOMXHBLIX KOMMOHEHTOB C MHOXECTBOM (DYHKLMA (HanpumMep,
onepaLUOHHOM CUCTEMBI, MHTErpanbHbLIX CXEM) MPOEKTUPOBLLWK A0MKeH 0B6paTUTb BHUMAaHWE Ha OYHKLWK, KOTOpble Bbinu
draKkTUYecKM NpOTECTUPOBAHLI B XOAE MONEBLIX UCMbITaHWIA. HanpumMep, AOMmKHLI ObITh pACCMOTPEHBI MOANPOrpamMmel ca-
MOTECTUPOBaHWUA ans obHapyxeHus cBoeB, NOCKOMNbKY NMpy oTcyTcTBUM cboeB AC B nepuof aKCnnyaTtauuu HET YBepeH-
HOCTUW B TOM, YTO OHW NPOTECTMPOBAHbI, MOCKOMNLKY NOANPOrpamMmMbl HUKOrAA He BbINONHANM MYHKUKMIA 0BHApYKeHWs CBOMX
coBCTBEHHLIX COOEB.

Mpn npoBeaeHUK NONEBLIX UCMbITAHWA AOMKHbI BbITh COBNoAeHbI crneayLre TpeboBaHus:

- HEM3MEHHOCTb cnelndmrKaLmy;
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- Hanunyue He MeHee 10 uctem B Pa3nn4yHbIX NPUMEHEHUAX]
= NPOOOMXUTENBHOCTD paﬁGTbl He meHee 10°% yac u TexHnueckoe OGCJ'Iy)KVIBaHVIe HE pexe OOQHOro pasa B rog.

MpumMedaHuWe — B cTaHgapTax pasnuqHblx obnactei NpuMeHeHUst MoryT 6biTb onpedeneHbl Apyrue 3Ha4eHus
3TUX NapameTpoB.

[Monesble NCNbITAHMA JOKYMEHTUPYIOTCA NOCTaBLUMKOM, NPOEKTUPOBLUMKOM W IKCMyaTupylowen opraHnaauven. B
OOKYMEHTaLMI0 BKIKHAKT, N0 MeHbLUEN Mepe:

- ToyHoe 06o3HavYeHue CUCTEMBI M €€ KOMMOHEHTOB, BKNoYas ynpaeneHue sepcusamu AC;

- CBe[eHWs O NoMb30BaTensax 1 BpeMeHU NpUMeHeHus;

- oTpaboTaHHOe BpeMs B Yacax;

- onucaHve npouenyp BbIGopa cUcTEMbI ¥ NPUKNAaAHBIE NPOrPaMMel, UCMNONB30BaHHBLIE NPU UCNBITAHUAX;

- onucaHwe npouedyp obHapyxeHus n peructpauun cboee, a Takke npouedypbl YCTPaHeHUs MX NOCNeacTBUNA K
NMPUYUH BOZHUKHOBEHKS.

MNoopoBHoe onucaHWe gaHHoro Mmetoda/cpencTea npusedeHo B [30], [65].

B.6 NogreepxpeHune cooTBetcTBUA /M3 CB3C cuctemsl

[MaBHas uens — nogreepaunTb, YTo 3/3/M3 CE3C cuctema cooTBeTCTBYET crielmdmkalmm TpeboBaHWi K cucTeme
u cneyudmkaumm TpeboBaHui K ee NPOEKTUPOBAHMIO.

5.6.1 ®yHKUMOHaNbLHbIE UCMbLITAHUA B YCNOBUAX OKPYXallLlew cpeabl

Llens — oueHka zawmieHHoct 3/3/M3 CB3C cnctembl OT TUMOBLIX BO3AEWCTBUI OKpYXatoLWwen cpeabi.

Mpumeyvyanme — Ccbinka Ha gaHHbIA MeTog/cpenctBo npuseneHa B TOCT 34332.3—2021 (npunoxeHue B,
Tabnuvua B.5).

OnucaHne. CucTeMy NoMeLLakoT B pa3nuyHele YCNOBUS OKpYXatoLen cpedbl (HanpyumMep, B COOTBETCTBMW CO CTaH-
AapTamy Ha BO3OEWCTBUE BHELHWX (HaKTOPOB WMW CTAaHOAPTOB HAa 3MEeKTPOMAarHUTHYH COBMECTMMOCTL) M OLEHWBAKOT
CNoCoBHOCTM CUCTEMBI BbIMOMHATE (PYHKLUMKM Be30nacHOCTM (Ha cooTBeTCTBUE TpeboBaHUAM yKalaHHbIX CTaHOapTOoB).

MNoopobHoe onvcaHve gaHHoro MmeToda/cpencTea npuBedeHo B [26], [66].

5.6.2 UcnbiTaHusa Ha yCTOWYNBOCTE K NepeKpecTHbIM NoMexam

Llens — npoeepka cnocobHoctn 3/3/M3 CB3C cuctem BhioepKMBaTEL NMUKOBLIE BO3AENACTBUSA.

MpumeyvyaHue — Ccbinkn Ha daHHbIM MeTog/cpefcTeo npusedeHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuupl 5.5 n B.6).

OnucaHune. B cuctemMy 3arpyxarT TUMMYHYIO MPUKNagHy nporpamMmmy 1 Bce nepudepuitHeie nuHuKn (UndpoBbie,
aHarnoroBble W NoCNeaoBaTenbHbIE MHTEPMENCHI, LWMHBI, ICTOMHUKA NWTaHWA W T.4.) NOABEPratoT BO3AENCTBUIO CTaHaapT-
HbIX LWYMOBBIX curHanoB. [ins Toro 4Tobel NoNy4MTb MX KONMUYECTBEHHYIO OUEHKY, LenecoobpasHo BHMMaTENLHO Nogxo-
OWUTb K NpefenbHbIM 3HaYeHWAM MUKOBBIX BO3AeicTBMIA. Knacc nomex cuutaetca BbliDpaHHLIM HEBEPHO, ECNN (DYHKLMSA
CMCTEMbI HE BbINOMHAETCH.

[NogpoBHoe onucaHve gaHHoro metoda/cpenctea npueegeHo B NOCT |IEC 60255-5.

b5.6.3 Ctatuyeckun aHanus

Llene — uckntoyeHne cucteMaTniecknx 0edekToB, KOTopble MOryT NMPUBOAWTL K OTKasaMm B UCTbITeiBaeMon 3/3/M3
CB3C cucteme BHavarie nubo nocne NpoAoCIKUTENBHOW 3KCNNyaTauuy.

MpumeyvyaHumne — CcbiNKkn Ha gaHHbll MeTog/cpencTeo npueedeHsbl B NOCT 34332.3—2021 (npunoxeHue b,
Tabnuvuel 5.5 u 6.6) u B TOCT 34332.4 (npunoxexue A, Tabnuua A.9; npunoxenue b, Tabnuua B.8; npunoxexve B,
Tabnvuel B.9 1 B.18).

OnucaHne. 3TOT cUCTEMATUYECKMIA W, BO3MOXHO, aBTOMAaTU3MPOBaHHLIN METOZ MO3BONSAET UCCNedoBaTh KOHKpeT-
Hble CTaTUYeCcKUe XapakTepUCTUKM NPOTOTUMNOB CUCTEMBI AnA o6ecnevyeHunss NOMHOTLI, COFMacoBaHHOCTW, OTCYTCTBUS He-
OfHO3HaA4YHOCTEeW B paccMaTpuBaeMblx TpeboBaHusX (Hanpumep, B PYKOBOAALLMX Marepuanax no npuvHUMnaM nocrpo-
EHWA, cneunduKkaumax U TEXHUMYECKOM nacnopTte cuctembl). Ctatuyeckuii aHanua AomkeH BelTe BOCNPOW3BOAWMBIM W
NPUMEHUMBIM K MPOTOTUMY, KOTOPbLIV AOBEAEH A0 YETKO ONpeAeneHHol 3aBepluatwei ctaauu. Hke npuBeaeHsl HEKOTO-
pble npuMepbl cTatideckoro AC 1 MO:

- @Hanu3 cornacoBaHHOCTU NMOTOKA AaHHBIX (Hanpumep, Npu TECTUPOBaHWK, eCN AaHHbIe 00 00bekTe MHTepnpeTH-
pYylOTCS KaK MMetoLLe 0OHO 3Ha4YeHne);

- aHanu3 ynpasneHus NoToKoM (Hanpumep, onpeaeneHne MapLUpyToB, koga HegoCTYNHOCTH);

- aHanu3 nHTepdencoB (HanpMMep, uccnegoBaHue nepefady NepeMeHHbIX MeXay pasnuyHbIMK MPorpaMMHbIMK
MoaynsMmu);

- aHanu3 noToka AaHHbIX Ans 0BHapyKeHWs BbI3bIBAOWMX COMHEHWS MOCMEenoBaTeNbHOCTEN ANS NEPEMEHHBIX:
co3faHue — WCMonb30BaHWe Ana obpalleHus — yoaneHue;

- MpoBepka cTpororo cobniofeHna KOHKPETHBIX PYKOBOAALLMX MATEpPUanoB (Hanpumep, no BoNpocam: ANWHA MyTu
YTEYKM TOKA 1 3230pbl, pacCTOAHNE MEXAY rpynnamMy Mogynei, duanyecKkoe pacnonoXeHne Mogynemn, MexaHn4eckn Yys-
CTBUTENbHbIE (PU3MHecKre Mogynu, MHONBNAYanbHOe MCNoMNb30BaHWe PU3NYECKNX MOZYMEN NpU X BHEAPEHUHN).

MoopoBHoe onucaHue gaHHoro MeToda/cpencTea nNpuBedeHo B [67].
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b5.6.4 [JuHamMM4yecKWIA aHanNu3 U TeCTUpoBaHue
Llens — obHapyxeHue owwnbok B cneundmkaumm nyTem MCcnefoBaHnsa AWMHAMWYECKOro MoBeAeHWss npoToTuna
3/3/M3 CB3C cucTeMbl Ha 3aBepLUalOWLUX CTaOUsX.

MpuMmeyaHune — CcbifIKM HA OaHHbIM MeToa/cpencTBo npueeneHsbl B NOCT 34332.3—2021 (npunoxeHue b,
Tabnuubl 6.5 n 6.6) n B TOCT 34332.4—2021 (npunoxeHue A, Tabnuubl A.5, A.9; npunoxeHune b, Tabnuua b.2; npuno-
xeHve B, Tabnuuebl B.5, B.9 n B.12).

Onucanue. [JuHaMM4eckMA aHanua cucTem MpoBCAAT Npu nojade Ha Bxop npototuna J/3/M3 CB3C cuctemsl,
BXOOHbIX AaHHbLIX, KOTOpbIE TUNWYHbI AN 3a4aHHOTO SKCMyaTaUMOHHOIO OKPYXKEeHWA. AHanW3 cuuTarT YOOBNETBOPU-
TenbHbLIM, ecny Habnogaemoe noeefeHue Cb cuctemMbl cooTBeTCTBYET TpebyemMoMy noBedeHuro. MoBol 0TKas CUCTEMbI
OOmKkeH BbITe yCTpaHeH, nocne Yero A0MmKHbl ObiTk NPOaHaNMaMpoBaHbl HOBLIE BAPMAHTLI AKCMNyaTaLu CUCTEMBI.

MopgpobHoe onucaHwe naHHoro MeTogal/cpencTea npueeaeHo B [68].

5.6.5 AHanu3 oTkazoB

B.6.5.1 AHanu3 BMOOB M NOCNeOCTBUA OTKA30B

Llenb — npoeeneHue aHanmnza npoekta 3/3/113 CB3C cuctembl ¢ cMcTeMaTUYECKUM WCCNEeaoBaHUEM BCEX BO3-
MOXHbIX MPUYWH OTKA30B KOMMOHEHTOR CUCTEMBI M ONpeaeneHUeM BIUSHUA 3TUX OTKA30B Ha NoBedeHWe 1 besaonacHocTb
CUCTEMBI.

MpumeuyaHune — CcbiNkM Ha OaHHbIR MeToa/cpeacteo npueedeHbl B [OCT 34332.3—2021 (npunoxeHune b,
Tabnuubl 6.5 1 B.6).

OnucaHue. AHanu3 o6bI4HO NPOBOAAT 3KCNEPTHBIM METOAOM. Kaxablii KOMNOHEHT CUCTEMBI aHaNM3UPYIOT Mo ove-
pegu c TeM, 4ToBbl BbISIBUTL Habop PeKMMOB OTKa30B OMS KOMMOHEHTa, WX NPUYMHBI W MOCNEACTBMA (Ha MOKanbHOM
YPOBHE W Ha YpOBHE BCEW CUCTEMbI), NpoLedypel 00Hapy»xeHus u pekoMeHgaumu. MNpu Bolgade pekomeHgauWin Ux OQoKy-
MeHTaneHo ohopMAAT B BUAE KOPPEKTUPYIOLLMX AeACTBUIA.

MoagpobHoe onucaHwe naHHoro metoga/cpegcTea npueeneHo B [30], [69].

B.6.5.2 MNpU4nHHO-CNEACTBEHHBIE AnarpaMmel

Llene — mogenupoaHue 3/3/M13 CB3C crucTtemMbl C NOMOLLBH NPUYUHHO-CIIEACTBEHHbIX AMarpaMm, KOTopble Mno-
3BONSET NMPEACTaBUTbL NMPOEKT CUCTEMbI B BUAE NOCMe[0BaTeNnsHOCTU KoMBrHaunii 6a30Bbix COBBLITUIA.

MpumeuvaHnune — Ccbinkv Ha AaHHbIR MeToa/cpenctso npueedersl B [OCT 34332.4—2021 (npunoxeHue b,
Tabnuubl 5.3, B.4 n npunoxenne B, Tabnuuel B.13 n B.14).

OnwucaHue. JaHHbIA METOL MOXET paccMaTpUBaTLCA Kak KOMOMHaLMA NpoLeayp aHanuaa ¢ NoMOLLb0 AepeBa OTKa-
30B W AepeBa cobbITUIA. HauymHas ¢ KpUTUYeCKoro (HavanbHoro) cobbiTis, rpad nocneacTBUiA NpocMaTpUBatoT B NPAMOM
HanpaBneHWu, UCNonb3ya norvdeckre anemeHTol «JA»/«HET», onuceiBatolime ycnex U Heyaady HEKOTOPLIX onepauuii.
370 nos3eonseT chOpMUPOBaTE MOCMNEACBATENBHOCTE CODLITUIA, BEAYLIYIO UMW K aBapUW, UMK K KOPPEKTHOW CUTYyaLun.
3aTtem ansg kaxagoro oTkasza CTPOAT rpadbl NPUYKH (TO eCcTb AepeBbA 0TKa30B). [poxoxaeHue B 06paTHOM HanpaeneHun
3KBMBaNEHTHO OEpeBy OTKA30B, rOe KpuTudeckoe cobbiTe npencTaBneHo B BuAe CODLITUSA, OMMCAHHOMO Ha BEPXHEM
ypoBHe. NpoxoxaeHWe B MPAMOM HanpaeneHUy No3BonseT onpefensaTs BO3MOXKHBIE NOCNEACTRUA, BO3HUKAOLLME U3 CO-
ObiTMa. B yane rpada MoryT ObITb CUMBOIbI, OMUCBIBAKOLLME YCNOBMA PacnpoCTPaHEHUSA NPUYKUH MO paznuyHbLIM BETBAM
oT 3T1oro yana. MoryT BbiTb TakKe y4TeHbl BpEMEHHbIE 3a0epKK1. 3TW YCNOBMA PAcnpOCTPaHEHWA NPUHKUH Takke MoryT
ObITE ONMCaHBI C MOMOLLBIO JepeBbeB 0TKAa30B. [1nA Toro 4Tobbl guarpamma Beirnagena bonee KOMNakTHORW, NyTH pacnpo-
CTpaHeHUs NpUYKNH MOTyT BbITh O6BEOVHEHBI C NOrMYecKnMK cumMBonamu. [lomkeH 6biTe onpeneneH Habop cTaHgapTHbLIX
CUMBOIOB 719 UCTOMb30BaHUA B MPUYMHHO-CIIENCTBEHHLIX AMarpaMmax. Takue guarpammbl MOryT ObiTb MCNOMb30BaHbI
ONd reHepaLnn AepeBbeR OTKA30B W ANA BbIMUCNEHUS BEPOATHOCTU NOSABMNEHUS ONpedeneHHbIX KpUTUYeCcKUX Nocnenoea-
TensHocTen. OHM Takke MOryT BbiTe UCNONb30BaHLI 4NA reHepauun 4EPEBLER COBLITUNA.

MoagpobHoe onucaHve gaHHoro MeToga/cpencTea npuseaeHo B [70].

B.6.5.3 AHann3s goepeea cobbITuiA

Llene — mogenupoeanune 3/3/T13 CBE3C cucteMbl ¢ NOMOLLbLIO OMarpaMm nocnegoBaTenbHOCTU COBLITUIA, KOTO-
pble MOTyT NPOM30WATU B CUCTEME MOCNE NOSBNEHUS UHULNANM3UPYIOLLEro cODLITUA U yKa3aTb Ha BO3MOXHbIE OMacHbIe
nocrnencTevs. [lepero cobbiTuiA TPYAHO CO3AaTh C HYMS, NMO3TOMY MOMEe3HO UCMOMNb30BaTbk CXEMY MOCMNEeA0BaTENLHOCTU
CoBbITUA.

MpumeyaHune — CcbiNkM Ha OaHHbIA MeToa/cpeacteo npueedeHbl B OCT 34332.4—2021 (npunoxeHune b,
Tabnuua b.4 n npunoxexne B, Tabnuua B.14).

OnuvcaHue. B BepxHel YacTy guvarpaMmmMel 3anvcbIBalOT NOCNeA0BATENBHOCTE YCNOBWIA, OTHOCALMXCA K (hopMUpo-
BaHWIO MOCNeA0BaTeNbHOCTM COBLITUI, CReayLLMX 38 MHULMaNU3UPYOLWUM cobblTuem. HaunHasi ¢ MUHMLManusnpyoLero
cobbITKA, ABMALWErocs Lenblo aHanusa, NpoBoAAT NPSMYI0 MUHUIO K NMepBOMY YCMOBWKO nocnegoeaTtensHocTh. Hanu-
ume BetBen «A» n «HET» guarpammbl ykasbiBaeT Ha 3aBMCUMOCTb Bynyulero cobeiTua oT ycnosuid. Kaxaylo nz aByx
BETBEW NpoaomkaT Ao cnedytowero yenosus. OgHako He BCe YCnoBUs BhIMOMHSATCH Ha 3TUX BeTBAX. Kakaa-To 13 HUx
NPOLOMKMTCA A0 OKOHYaHWS NOCNeAoBaTeNbHOCTW YCMOBMIW, HO Kaxkdas BeTBb AepeBa, NOCTPOeHHasA Takum cnocobom,
NpencTaensieT BO3MOXHYIO NOocneqoBaTensHocTs cobbiTA. Ecnn ycnoeus B nocnegoBaTensHOCTAX He3aBUCKUMbI, JEPEBO
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CcODLITMIA MOXET BbITb UCMONB30BAHO ANA BLIMUCIIEHWSA BEPOSTHOCTEN pa3nuyHbIX NOCMNefoBaTENLHOCTEN, OCHOBLIBAACH
Ha 3Ha4YeHUsIX BEPOATHOCTEN YCNOBUIA U MX YUCTe B NocrnenoBaTensHocTu. [Nockonbky yernoBus peako 6biBakoT NONMHOCTLIO
HE3aBMCHMMbIMW, TAKME BbIYMCIEHUA HEOBXOOMMO TLLATENBLHO aHaNW3UPOBaThL, M aHarnu3 JOKEH BhINOMHATLCH KBanugu-
LIMPOBaHHBIMK aHanMTUKamu.

MoopoBHoe onvcaHve gaHHoro Mmetoaa/cpencTea npyeeaeHo B [70].

b5.6.5.4 AHanu3 BMAoOB, NOCNEACTBUIA U KPUTUYHOCTU OTKA30B

Llens — pamxupoBaHMe KpUTUYHOCTU KOMMOHEHTOR, KOTOPLIE MOTYT BbI3BaTh HAPYLUEHWS, MOBPEXOEHUSA UNW YXYa-
LeHne paboTbl CUCTEMBI NPU OQMHOYHBIX OLLMOKAX B LeNnsX onNpeaenuTb, AN ONpefeneHus, KakumM KOMMOHEHTaM MOXKET
notpeboBaTeca ocoboe BHAMAaHWE W Kakue cpefcTBa ynpasneHus Heobxoaumbl B NpoLecce NpoekTUPOBaHUSA UM 3KC-
nnyaraumm.

Mpumevyanume — Ccbinkn Ha aaHHbIR MeTon/cpencTBo npusedeHsl B [OCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.10; npunoxeHue b, Tabnuua b.4; npunoxerue B, Tabnuubl B.10 1 B.14).

OnucaHue. 3TOT MeTo conocTaBuM ¢ metogom FMEA, npeacrasneHHom B [73], HO oTnMYaeTca Hannynem ogHoro
WM HECKOMbKMX CTONBLOB ANA ONMCaHWA KpUTUYHOCTKM, KOTopas MOXKeT ObiTb paHXuMpoBaHa MHOMVMMW MeTodamu. Hawu-
Bornee cnoxHblid MeTog onucad O6LLecTBOM aBTOMOBUNbHLIX MHXeHepos (Society for Automotive Engineers — SAE) B
ARP 926. B atom meToge 3Ha4eHue KpUTUHHOCTM ANng Nioboro KoMNoHeHTa onpeaenaeTcs YUCNOM OTKa30B KOHKPETHOro
BMAa, NpegnonaraemMelM B MPOLECCEe BbIMONMHEHWSA KaXaoro MUMiMoHa onepauunii, peanuayemMblx B KPUTUYECKOM pPeXMME.
KpnTuyHoCTb ABNSeTcH hyHKUMEN OEBATU NapaMeTpoR, BONbLUMHCTBO M3 KOTOPbLIX AOMMKHBI BbiTe aMmepeHsl. O4YeHb npo-
CTOW MeTon onpedeneHns KpUTUYHOCTK COCTOUT B YMHOXEHMM BEPOATHOCTM OTKa3a KOMMOHEeHTa Ha BenuyMHy yllepba,
KOTOPbIA MOXET ObITh NPU 3TOM NPUYUHEH; 3TOT METOA aHanorvyeH NPOCTON OLIEHKE NoKasaTens pucka.

[Moopo6Hoe onvcaHWe gaHHOro metopa/cpencTea npyeeaeHo B [69], [71]. [72].

5.6.5.5 AHanua oepeBa OTKa30B

Llene — okasaHuwe NomoLLM B aHanm3e cobbiTiA unu KombuHaumm cobbITUIA, KOTOPLIE BbI3bIBAKOT YTPO3bl MW Onac-
Hble MOCMNeACTBUA, U B BbINONHEHUM BIYUCIIEHUS BEPOATHOCTM MMaBHOIO COBLITUA.

Mpumevyanme — Ccbinkn Ha gaHHbIn MeTog/cpeactso npuseaeHsl B [OCT 34332.4—2021 (npunoxenue b,
Tabnuua b.4 n npunoxerHune B, Tabnunua B.14).

Onucanve. HaumHasa ¢ rmaBHOro cobblTHA, KOTOPOE MOXET HEMOCPEOCTBEHHO BbI3BATb Yrpo3y WKW ONacHble no-
credcTems («cobblTWe BeplUMHbI AepeBar), BEINONHAIOT aHanu3 Ans MaeHTUUkaumm npudmHel 3Toro cobbitusa. Komou-
HauuKM NMpPUYUHBL ONKUCLIBAOT norudeckumu onepartopamu («U», «ANW» n 1. o.). 3aTem aHanuM3vpyloT NPOMEXYTOYHbIE
NPUYMHBI TEM e cnocobom 1 T. ., Bo3BpaLlasnck K 6a3oBbiM coBbITUSM, rOe aHanu3 npekpallaercs.

[aHHelll MeTod ABNgAeTcA rpadmyeckum, 1 Ans n3obpaxeHua gepeBa OTKa3oB MCNonb3yloT Habop cTaHgapTu3o-
BaHHbIX CUMBOMOB. B pesynbrate aHann3a AepeBo 0Tka3oB NpeacTaBnseT cobor norndeckyto MyHKUMo, obbegnHAIoLLYI0
BazoBble coBbITUSA (0BBIMHO OTKa3bl KOMMOHEHTOB) C MMaBHbIM CODbLITUEM (NOMHBIA OTKa3 cucTeMsbl). PaccmaTpuBaeMebii
METOA NpefHasHayYeH B OCHOBHOM Ans aHanusa AC, HO AonyckaeTca Takke NPUMEHATL ero K aHanuay ownbok MO. Jtot
MeTOoA MOXeT OblTb MCNOMb30BaH AMs Ka4eCTBEHHOMO aHanun3a 0TkasoB (M4eHTUdMKauns cueHapyeB 0TKasa: MMHUMarb-
Hble CEYEHWS UMW NPOCTbIE UMMMMKAHTbI), NONYKONWYECTBEHHOIO aHanus3a (OUeHWBasa CLUEHapUK MX BEPOATHOCTAMMU) U
KOMWYECTBEHHOIO aHanunaa Ans BblYUCNEHNI BEPOATHOCTA rmasHoro cobbitna (cm. B.6).

MoopobHoe onvcaHve gaHHoro metopa/cpencTea npveegeHo B [70], [73].

b.6.5.6 Mogenw Mapkoea

Llens — mogenupoBanue nosegenns 3/3/MNM3 CE3C cucteMsl ¢ Ucnonb3oBaHueM rpadpa cocToAHUA—NepexoaoB v
oUeHKa 0BLecMcTeEMHbIX NapaMeTPOR [HeHaaeXHOCTb, HEerOTOBHOCTL, cpeaHee Bpems HapaboTkm Ha oTtkas (MTTF, MUT,
MDT) u gp.] cucteMsl.

Onucanuve. Mogens — aTo KOHe4yHbl aBTOMat (cM. B.2.3.2), npeacTtaBneHHbI HanpaBneHHbIM rpadpom. Yanel
(kpy»Ku) NpeacTaBnsloT COCTOAHMA, a pebpa (CTpenku) mexagy yanamu nNpedcTaBnsalT nepexombl (0TKasbl, PEMOHTHI
W T. 4.), nponcxogsiime Mmexay coctoaHuamu. Pebpa nMetoT BecoBble KO3((UUNEHTBI, COOTBETCTBYIOLLME YACTOTaM OTKa-
30B MMM YacTOTaM BOCCTaHOBMNEHWW. PyHOameHTansHoe CBONCTBO OQHOPOAHbLIX Npoleccos MapKkoea 3akno4yaeTcs B TOM,
yTO ByOyLLEE COCTOAHWE 3aBMCUT TONMBKO OT HACTOALLENO COCTOAHWSA, TO CTb Nepexoa U3 coctosHua N K nocnegytowemy
cocTosaHuio N + 1 He 3aBMCUT OT COCTOSIHUA, NpedLecTBytowero coctoaHuo N + 1. 370 03HayaeT, YTo BCe BEPOSATHOCTHLIE
3aKOHbI MOAENEeN KCMoHeHUMaMbHbI.

CobeITHA, COCTOSHMA M YacTOThl OTKA30B MOTYT ObiTh OETanM3WpOBaHbl Tak, YTO MOXET BbiTe NONY4EHO TOYHOE
onucaHve CUCTeMBI, HanpuMep, oGHapyKeHHble U HeobHapyXeHHble OTKasbl, obHapyxeHne HanbonbLlUero oTkasa 1
T. N. MHTepBanbl KOHTPOMbHbLIX NPOBEPOK Takke MoryT ObiTb CMOAENMPOBaHblI OOMKHBIM 06pa3omM npu NOMOLLW Tak Ha-
3biBaeMbIx MHorogasHblx npoueccoe MapkoBa, re BepOSTHOCTM COCTOSHWUIA B KOHLE odHOW a3kl (HanpuMep, Kak pas
nepef KOHTPOMbHLIM UCMBITaHUEM) MOTYT BbITh MCMOMNBL30BaHbLl ANA BEIYUCIIEHUA HAYanbHbIX YCNOBUA ANS Cheaylowen
dhasbl (Hanpumep, BEPOATHOCTU Pa3fNNYHbIX COCTOSIHUI MOCIe TOro, Kak KOHTPOonbHas NpoBepka Obina BbIMOMHeHa).

MeToa MapkoBa nogxoauT ANs MOAENMPOBaHUA MHOTMX CUCTEM, YPOBEHE M3BBITOYHOCTU KOTOPLIX M3MEHSETCH CO
BpeMeHeM BCNeACcTBME HaXOMOeHWs KOMNOHeHTa B COCTOSHWKM OTKa3a unu BoccTaHoBneHus. [Ipyrve knaccu4eckne meTto-
Obl, HanpuUMep, aHanu3 BUAOB W nocneacTeui otkasos (FMEA) u FTA, He MoryT BbITe afanTupoBaHbl K MOAENUPOBaHUIO
BNUSAAHWMIA 0TKa30B B TedeHue XKL cucTeMbl, MOCKOMNbLKY He CYLLEeCTBYET NPOCTON KOMBMHATOPHOW hopMynbl ANSA BblYMCNe-
HWA COOTBETCTBYHLLMX BEPOATHOCTEN.
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Kak npaBuno, Takyto dbopmMmyny, ONMCLIBaOLW Y BEPOATHOCTU CUCTEMBI, MOXHO HaWTKW B NUTEpaType UM BLIBECTH
camocTosTensHo. B Gonee crnoxHbIX Ccriy4asx CyLLecTBYT METOALI YNPOLLEHWS (TO ECTh COKpaLLEHUE YMCNa COCTOSHNI).

OpnHopoaHelv rpac MapkoBa onUCLIBAETCH CUCTEMOW NUHENHBIX AnddepeHynantHbIX ypaBHEHWIA C NOCTOAHHBIMA
koadbpmumeHTamu. B peaynstate cepbe3Horo aHanuMaa Takux CUCTEM YPaBHEHWI ANdA MX pelleHus Obinu pazpaboTaHsl
OOCTYMHbIE MOLLHBIE anropuTMel. [103TOMY € yBENUMYEHWEM pa3Mepa MOAENNU O4YeHb 3(DMEKTUBHO MCMOMNb30BATL BhILLEY-
NOMSHYTbIE anropyUTMbl, KOTOPbIE peann3oBaHbl B BUAE pasnvyHblx naketos 0.

Paamep rpadha pacTeT 3KCMOHEeHLManbHO C YMCITOM KOMMOHEHTOB, 3TO TaK Ha3biBaeMblil KOMOWHATOPHLIA B3pbIB.
[MoaToMy AaHHbIN MeTod NPUMeHUM 6e3 annpoKcuMaL Wi TONbKO AN HEBONbLUUX CUCTEM.

Ecnu 3akoHbl pacnpegeneHns HEaKkCcrnoHeHUuarnesHele (MonyMapkoBCKUE NMpoLecckl), To HEoBXoAMMO UCMoNB30BaTh
meTon MmogenupoBaHua MonTe-Kapno (cvm. B.6.5.8).

MogpobHoe onucaHuWe AaHHOro Metoga/cpeacTea NpuBedeHo B [74].

B5.6.5.7 CTpyKTYpHbIE CXEMbI HAOEXHOCTH

Llene — mogenupoeaHue 3/3/MN3 CB3C cnctembl B hopMe CTPYKTYPHBIX cxeM HabopoB cobbITUIA, KOTOPbIE A0MXK-
Hbl MPOMCXOAUTL, W YCMOBUIA, KOTOPLIE AOMKHbLI BbITE YAOBNETBOPEHL! AN YCNELHOMO BLINOMHEHUS ONepaLyii CUCTEMBI
unu 3anad. [laHHelin meTon B BonbLUel cTeneH ABNAETCA METOAOM NPeAcTaBMNeHus, YeMm MeToA0M aHanuaa.

MpumeyaHune— [JaHHblh MeToa/cpeacTeo ncnonb3yetca B B.6.4 « CTpyKTYpHbIE CXeMbl HAAEXHOCTW»; Ha HEro
paHa cceinka B NOCT 34332.4—2021 (npunoxexne B, Tabnuua B.10).

Onucanue. [JaHHbIA MeToq No3BonAeT cOpPMUPOBAaTL YCMEeLHbIA MapLUpyT, COCTOAWMA U3 BNOKOB, NUHWA KU No-
rM4eckMx nepexodoB. Takol ycnewHeli MapLwpyT Ha4UMHAEeTCs OT OAHOWM CTOPOHLI CTPYKTYPHOWM CXeMbl M MPOXOANT Yepe3
6rnoku 1 normyeckne nepexodbl A0 ApPYyrod ee cTOpoHbl. Bnok npegctaBnseT coboi ycnoeue N cobbiTue; MapLupyT
MPOXOAWT Yepes Hero, ecnv ycnoeme MCTMHHO MK cobbiTue npousoLno. Korgaa mMapLupyT Nogxo4uT K TorMyeckomMy nepe-
xody, TO ero NPOAOIHKAIOT, ECNW KPUTEPWIA NOrMYECKoro nepexoda BbinonHsetcs. Ecnv mapwpyT gocTuraet kakor-nubo
BEPLUWHBI, TO OH MOXET BbITb NPOAOMKEH MO BCEM MCXOAALLMM U3 Hee nyTam. Ecnu cyllecTByeT No MeHbLLIE Mepe OAuH
yCneLHbIn MapLUpyT Yepes BClO CTPYKTYPHYIO CXeMmy, TO Liefb aHanuaa cunTalT AOCTUrHYTON.

HaHHeI MeTon no3BonseT copMMPOBaTE CTPYKTYPHOE NpeacTaBleHne ModennpyemMon cuctemel. 3T1a CTPYKTypa
HanoOMWHAEeT 3nekTPUYEeCKY CXemy, B KOTOPOW TOK NMpoTeKaeT OT BXOAa K BbIX04Y, YTO O3Ha4yaeT, 4yTo Mogenupyemas
cvucTema paboTaeT JomkHbeIM 06pa3omM. Ecnn B cxeme ecTb paspbiB, TO 9TO 03HAYAET, YTO B MOAEMNMPYEMOW cucTeMe npo-
nsowen otkaa. B pesynerate noasnsaeTca kKoHuenuus HabopoB MUHUMaTbHbBIX CEHEHWI, KOTOPbIE NPeaCcTaBnNAlT KOMBUHa-
LMK OTKA30B (T. €. MecTa, rae CTPYKTYpHas CXema HaJeXHOCTW MMEET «Pa3pbiBy ), MPUBOAALMX K OTKa3y MoAenvpyemMoi
CUCTEMBI.

MaTemaT4yeckn gaHHbIM MeTo NogobeH MeToay AepeBa oTkas3oB. OH npeacTaenser cobon NOrMyeckyo yHKLKI,
CBS3bIBAIOLLYI0 COCTOAHUA OTAENbHbBIX KOMMOHEHTOB (He paboTalowmx unu paboTarLwmx) ¢ COCTOSHMEM BCeil CUCTEeMbI
(He paboTatowwen unu pabotatoLlen). NosTomy BeluMCNEHUA NOOOBHEI TEM, KOTOPLIE ONUCaHbI ANA AepeBa OTKa30B.

MogpobHoe onucaHve oaHHoOro MeToga/cpencTea npuBeaeHo B [75].

5.6.5.8 MogenvposaHve metogom MoHTe-Kapno

Llene — mMogenupoBaHne peankbHbIX CUTYaLMIn METO4OM reHepauuy CryyYanHblX YUCer, Korga aHanuTuyeckue me-
ToAbl HE NPUMEHUMBI.

MpumeuvaHune — Cchinka Ha gaHHbln Metoa/cpeacteo npuBegeHa B NTOCT 34332.4—2021 (npunoxeHue b,
Tabnuua B.4).

Onucanue. MogenupoeaHve metogoM MoHTe-Kapno ncnone3ytot Ansa pelleHus AByX KNaccoB 3agayd:

- BEPOATHOCTHBIX, NPY KOTOPbIX A5 reHepauuy CTOXacTUYECKMX ABNEHUA UCMONBb3YIOT CnyYaiiHble Yncna;

- AETEPMUHUCTUYECKUX, MPU KOTOPbIX MOSIBNEHWE ABMNEHWA MaTemaTuyecku npeobpasyeTcs B 3KBMBANEHTHYIO Be-
POSATHOCTHYIO hopMy (Hampumep, MHTerpanbHble BbIMUCIIEHNS).

Mpw mogenvpoeaHun MeTogoM MoHTe-Kapno ucnonbayloT cny4aiiHble Yicna ans aHMmaumMy Mogenu noBedeHuns
NPaBUMBHO W HEMNpPaBUIbHO hYHKUWOHWPYIOLWEN NCcCneayeMoid CUCTEMBL. Takue NoBefeHYeckue MOLEny peanuayoT Mo-
OensiMy nepexoaos coctosHui (rpad Mapkosa, cetu NeTpu, hopMankeHble A3blkK U T. A4.). MogenuposaHue MoHTe-Kapno
NO3BOMNSAET NONy4nTh BOMbLUYI0 CTATUCTUYECKYHO BbIDOPKY, 13 KOTOPOWN (hOPMUPYIOTCA CTAaTUCTUYECKUE pesynbTaThl.

Mpw ncnone3oBaHumn mogenuposaHua MoHTe-Kapno Heo6xogumo NpuHATE Mepbl N0 oBecneveHntio pa3yMHblx nepe-
KOCOB, JONYCKOB W LUYMOB. 3TVM HEoBX04MMO ynpaenaTh Yepes 4OBEPUTENbHbIV MHTEPBar, KOTOPbIA Nerko MOXeT bbiTb
nony4YeH 13 MoOAenMpoBaHua. B oTnnymne oT aHanMTUYeCKUx MeTogoB MoaenvposaHue MoHTe-Kapno sBnsetcs camoan-
npokcumupytowmmMes. [ins ynpoLyeHnss Mogenu HesHavuTenbHble CoBbITUS NPOCTO He paccmaTpuBatoT H6e3 Heobxogumo-
CTU UX MAeHTUUKaLUN.

O6Lwme nprHUMNLI ModenupoBaHus Metogom MoHTe-Kapno 3akniodatotes B nepecopmynuposaHumn npobnemsl Tak,
YTOBbI NONy4YeHHble pe3ynbTaThl ObINK Kak MOxHO Bonee TOYHBIMK, YTO MO3BOMSIET OTKa3aTbCs OT pelleHus npobnemMsl B
€e VCXOOHOW NOCTaHOBKe.

B koHTekcTe HacToswero ctaHgapTa MogenvpoBaHne MoHTe-Kapno MoxeT BblTe MCMOMNBL30BAHO ANS BeIYUCTEHUA
YIMB u yyeTa HeonpeaeneHHOCTU AaHHEIX 0 HAAEXHOCTU. Mcnonb3ys COBPeMEHHBIE KOMMBLIOTEPbL!, MOXHO NErko BeIMon-
HUTbL MOogenuUpoBaHue cuctemel ¢ Y16 4.

MogpobHoe onvcaHve gaHHOro MeToga/cpencTea NpuBeaeHo B [76].
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B5.6.5.9 Mogenw gepeBa 0TKasoB

Llene — noctpoeHne noruyeckoi doyHKUMK, cBA3blBatowwen 6asoBble cobblTHA (BMAbI OTKA30B) C rMaBHbIM CODbI-
Tvem (HexenaTtensHoe cobbITUE) HA OCHOBE CUCTEMATUYECKOro HWCXoaslero rpaduyeckoro (cnegcreme — npUYnHa)
noaxona.

MpumeyaHue — lNpuMeHeHe fepeBa OTKA30B B KAYECTBE CPEACTBA NOATBEPKAEHUSA COOTBETCTBUS Besonac-
HocTu yxe Bbino onucaHo B B.6.5.5. [laHHbIN METOA TaKKe LUMPOKO UCNONb3YeTCA ANS aHanyM3a 0TKa30B U BEPOATHOCTHBIX
pacyeToB.

OnucaHue. 3T0 OAHOBPEMEHHO 1 METO aHanuaa, MoMorarLLMi aHanuTUKy wWwar 3a warom paspaborats Mogens, 1
MaTtemMaTu4eckas MoAenks AnA BEPOATHOCTHLIX pacdeToB. [laHHbIiA MeTo NO3BOMAET BbINOMHATL:

- KBYECTBEHHbIA aHanu3 nNyTem BbISBNEHWSA U COPTUPOBKW CLEHAPWEBR OTKA30B (MUHMMAMbLHBLIE CEYEHWUS UMK MNpo-
CTEWLLME UMMNIUKAHTDI);

- NONYyKa4YeCTBEHHbIA aHanM3 NyTeM paHXWMpPOBaHWSA CLIEHAPWEB B COOTBETCTBUM C MX BEPOATHOCTAMM BO3HMKHO-
BEHWS;

- KONMUYECTBEHHbLIA aHanu3 NyTemM pacyeta BEpPOATHOCTU IMaBHOMO CODLITUSA.

[MomoBHO CTPYKTYPHBIM CXemam HaOeXHOCTW, AepeB0o OTKasoB npencTtaenset cobow noruyeckyio (Gynesy) doyHK-
LIMID, CBA3LIBAKLLYI0 COCTOSHWUA MHOWBUAYAlbHbLIX KOMNOHEHTOB (He paboTaeTt unu paboTaeT) ¢ COCTOAHUEM BCEW CUCTE-
Mbl (He paboTaet unu pabotaeT). Ecnv KOMNOHEHTBI ABNAOTCHA HE3ABUCUMbIMUW, TO BEPOATHOCTHBIE PacYeThl ANd Noruye-
CKOW (OYHKLMKU MOTYT BbITb BbIMONHEHBI TOMBKO C Y4ETOM BEPOATHOCTHLIX CBOMCTB 6a30BbIX KOMMOHEHTOB. JTO HEMPOCTO,
MOCKONbKY 3TO CTaTM4EecKas MoOAEeNb B OCHOBHOM paboTaeT TONbKO C NOCTOAHHBIMU BEPOATHOCTAMMW. PacqeT BeposATHO-
CTeln, 3aBUCUMbIX OT BpEMEHM, JOMKeH BbiTe NpoBedeH ocobeHHo BHUMaTensHo. Hanpumep, PFDavg CBC, Brnrovarowmx
NepuoaMYECKOe KOHTPOSIbHOE TECTUPOBAHME KOMMOHEHTOB, HE MOXET ObiTb paccyvMTaH HEMOCPEACTBEHHO, KPOME TOro,
ewle bonee cnoxHo paccyutate PFH ona cuctem 6esonacHocTu, paboTawlwmnx B HENpepbiBHOM pexiume. [Noatomy pac-
YyeTbl 3Ha4YeHU HeroToBHOCTL/PFD 1 HeHagexHocTs/PFH ¢ noMoLLbo 4aHHOro MeToda AOMKHbI MPOBOAUTL TOMBbKO MHXKEe-
Hepbl N0 HAAEXKHOCTU C rMyDOKUM MOHUMaHWMEM MaTeMaTUKK, Nexallell B OCHOBE JaHHOro Metoaa.

[na oveHb NPOCTLIX AepEeEBLER OTKA30B pacyeThbl MOryT ObiTb NPOBEAEHbI BPYYHYH0, OQHaKo 3a nocnegHue 50 net
Bbino paspaboTaHo M peann3oBaHO A0BOMbHO BOMbLUIOE KOMUYECTBO anropUTMOB AMNA PELIEHUA CIOMHbIX NOMMYECKUX
ypaBHeHnn. Hanbornee coBpeMeHHbIM Ha TeKyLWWA MOMEHT ABNAETCA MeTod ABOWYHbIX Avarpamm pelleHuid (Binary
Decision Diagrams, BDD), koTOpbIA OCHOBaH Ha TEXHWKE KOMMAKTHOIO KOOAWMPOBAHWA MOrMYECcKUX ypaBHEHWA B NamaTu
KOMMbIOTEPA. B HacTosLee BpeMSA 3TO E4MHCTBEHHLIA METOS, CNOCOOHbIN BLIMONHATE BEPOATHOCTHLIE pacyeTsl 6e3 npu-
BrivekeHWA NS cMCTEM MPOMbILLNEHHBIX pasmepoB. OH Takke gocTtaTodHo addpekTuBeH ana obpaboTkv HeonpeneneHx-
HocTel npu MmogenuposaHun metogom MoHTe-Kapno.

[MNoopoBHoe onvcaHWe gaHHoro Metoda/cpencTtea npueedeHo B [70], [77], [78].

B5.6.5.10 ObobLLeHHble cToxacTuydeckue Moaenu ceten MNMetpu

Llens — rpaduyeckoe nNocTpOeHWe MOLENM NMOBEOEHUA NPaBWUilbHO U HenpaBunbHO (OYHKLMOHMpYowen 3/3/T13
CB3C cuctembl, MakcumasnbHO NPUBIMMKEHHOW K peanbHOW MoZenupyemon cucteme ans obecrevyeHus ahdeKTUBHOM
noaaepXku MoaenupoeaHusa metogom MoHTe-Kapno.

MpumeyaHue — Metog ceteit NeTpu 6bin onucaH B 5.2.3.3 kak nonydgopmanbHblid MeTof. [JaHHbIA MeTof Tak-
e MOoXeT BbiTe 9dhheKTUBHO MCMONB30BaH ANA aHanu3a nonHoTel 6esonacHocTu AC.

Onwucanune. B meToge NpUMEHeH acMHXPOHHbLIA KOHEYHLIM aBTOMAT, onucaHHeli B 5.2.3.3, 3a ucknioyYeHnem Toro,
YTO XOpOLLEEe CBOWCTBO, OTCMEXMBAEMOE NPW NonygopMansHOM NOATBEPHKOEHUA COOTBETCTBUSA, HE CYLLUECTBYET, Koraa
MOZENUPYETCH NOBEAEHUE HENPaBUNbHO OYHKLUMOHUPYIOLWEN cucTeMbl BezonacHocTu. Tak HasbiBaemMble nosvuum (M3o-
BpaxaloTcs Kpy)KKamu) NpeacTaBnsT BO3MOXKHbIE COCTOAHMSA, a Tak HasbiBaembie nepexofbl (M3obpaatoTca npsamo-
yroneHWUKamMn) NpeactTaBnsatoT cobbiTUA, KOTOpbIE MOTYT nNpou3onT. Kpome mMapkupoBanua noavumi (cm. b.2.3.3), moryt
ObITb UCNONB30BaHBI COOBLUEHUS UK MPEAMKATLI ANA NOOTBEPXKAEHUSA COOTBETCTBUS (AKTWMBM3ALIMK) NEepexonos, a npo-
[OMKWUTENBHOCTE 3a0epXKKX MEXay akTUBU3aLMVen nepexona v ero «Bo3byxaeHnem» MOXeT ObiTe AeTEepMUHMPOBAHHOM
WM CTOXaCTMYECKON BENUYMHOW. [oaTomy Takme ceTu eTpu HasbiBaTcA «000OLEHHBIMM CTOXaCTUYECKMMIU» CETAMU
MeTtpu.

Cetn MNeTpu ABNAKOTCA TMOKMMK MOBEOEHYECKUMIN MOLENAMM, KOTOPLIE MOATBEPKOAIOT CBOK BbICOKYH 3(h(heEKTUB-
HOCTb ANSA Nogaep:kn mogenvposaHua metogom MoHTte-Kapno (cm. B.6.5.8). Kpome ToyHocTM camoro metoga MoHTe-
Kapno, koTopas Bcerga M3BeCcTHa, NPeooneBaTca BCe OrpaHUYeHnsa Opyrnx MeTogoB (3aBUCMMOCTH, KOMOWHATOPHbIN
B3pbIB, HE3KCMOHEHLMANbHOCTL 3aKOHOB pacnpeneneHus 1 T. 4.). [[pumMeHeHne MeToaa ¢ MCMonb30BaHMEM COBPEMEHHBLIX
KOMMbIOTEPOB NO3BONSET pewnTb NnpobrnemMsl gaxe ana oueHkun YIb 4.

MNoopoBHoe onvcaHWe gaHHOro MeTtoda/cpencTea npueeaeHo B [79]—[81].

B.6.6 AHanu3 HauMxyalwero crny4as

Llens — uckniodeHne cuctemaTnyecknx ownboK, BO3HMKAOLWMX B pesynbrate HebnaronpuMATHLIX Co4eTaHi yCrno-
BUIA OKpYy¥atoLLen cpedbl U AOMYCKOB Ha napameTpel komnoHeHToB 3/3/T13 CB3C cuctemsl.

Mpumevyanume — Ccbinkn Ha aaHHbIn MeTog/cpeactBo npusedeHsl B [OCT 34332.3—2021 (npunoxeHue b,
Tabnuupl 5.5 u B.6).
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OnucaHue. JKcnnyaTaluMoHHbIE BO3MOXHOCTU CUCTEMbI M MapamMeTpbl KOMMOHEHTOR MCCMNEeAYHT UK BbIMUCIAIT
TeopeTudecku. [Npy 3TOM ANA YyCNOBUIA OKPYXKaloLLen cpepbl 3a8al0T UX JOMNYCTUMbIE NpedenbHbIe 3HaYeHusi. AHanuaupy-
0T 1 COMOCTABNSAT cO cneuudukalumen Hanbonee cyLECTBEHHLIE XapaKTEPUCTUKA CUCTEMBI.

MoapoBHoe onucaHWe aaHHOro MeToda/cpencTea npuBeaeHo B [82].

B.6.7 PacwupeHHoe pyHKUMOHANBLHOE TECTUPOBaHME

Llene — oBHapyXeHne 0TKa30B Ha cTaguax paspaboTku cneundmvkaunn, NpoekTMpoBaHua 1 paspabotkn 3/3/M13
CB3C cucTtembl; NpoBepka NOBEOEHUS CUCTEMbI B Cly4Yae peakux UMM HeYYTEHHbIX BXO4OB.

MpumeuyaHune — Ccbinkv Ha AaHHbIR MeTog/cpeacTso npuBedeHbl B [OCT 34332.3—2021 (npunoxeHue b,
Tabnuubl 6.5 1 B.6).

Onuvcanue. PacwmpeHHoe dyHKUMOHANsHOE TECTUPOBAHME MPUMEHSAIOT AN NPOBEPKM (hYHKLUMOHANBHOMO noBe-
aenna 3/3/M3 CB3C cucTeMbl Kak peakuuio Ha BXOOHbIE YCIOBUSA, KOTOPbIE OXMAAKTCA TONBKO B peakux cnyvasx (Ha-
npvmMep, rmobansHoro oTkasa) unu He oxeaTbiBatoTes cneundvkaunein CBC (Hanpumep, HEKOppeKTHble onepauuu). Ons
pedko BCTpeYaloLLmMxcs ycnoBuii Habnogaemoe noBefeHWe CUCTEMbl CpaBHWMBAKT co cneundimkaunein. B Tex cnyyasx,
Korga peakums cMCTeMbl He ykasaHa, cnegyeT ybegutbea B TOM, 4TO 3agaHHas 6e3onacHOCTL coxpaHseTcs B Habniogae-
MOW peakuun CUCTEMBI.

MoagpobHoe onucaHWe OaHHoro Metogal/cpeacTsa npueeneHo B [58], [83].

B.6.8 AHanus HauMxyawwux cny4yaeB

Llens — npoBepka cutyauuii, cneumdrlMpoBaHHbIX NpU aHanu3e Hanxyawmnx cryyaes.

MpnmeyaHue — CcbiNkK HAa AaHHBIA MeToa/cpeacTso npueeneHsl B TOCT 34332.3—2021 (npunoxeHue B,
Tabnuubl 6.5 1 B.6).

OnucaHune. JkcnnyaTaynoHHble BO3MOXHOCTK 3/3/T13 CB3C cuctemsbl 1 napameTpbl KOMMNOHEHTOB NPOBEPSAOT NPU
aHanuse Hauxyawwmx cryyaes. [pu 3TOM ANA YCNOBUIA OKPYKaloLeWn cpefbl 3a4atoT UX NpefenbHo OonyCTUMbIE 3HaYe-
HWA. AHANU3MpPYHKT U CONOCTABNAKT CO cneuundurkaumen Hambonee CyLLEeCcTBEHHbIE XapaKkTEPUCTUKA CUCTEMBI.

B5.6.9 UcnbiTaHUa ¢ BBeageHUEM HeUcnpaBHOCTEN

MpumedyaHune — CCbINMKM HA AaHHbIA MeToa/cpencTBo npuBeneHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuubl 6.5 n 6.6).

Lene — BHeceHne unu uMmutaumna HeucnpasHocTen B AC 3/3/M3 CB3C cuctembl 1 4OKYMEHTUPOBAHWE peakuvn
CUCTEMBI.

OnuncaHue. 3TO KAa4YECTBEHHLIN METOA OLEHKMA HaOeXHOCTW. [INA onucaHus MEeCTOMOMNOXEHWSA U TUMA Heucnpae-
HOCTel, a Takke cnocoba Ux BHECEHUA NPeanoYTUTENEHO UCMONbL3YITCA AETANU3MpoBaHHbIe (PYHKLMOHANbHEIE BNoKK,
CXEMbl U CXEMHBIE AMarpammbl: HanpyuMep, NMTaHWe MOXKET He NOCTYNaTh HA pasnuyHbIe MOOYIW; MMHUKA MUTAHKS, NMAHWUK
06LLEN WWHBI UMW aApPECHBIE NMMHUN MOTYT BbiTb PA30MKHYTLI/KOPOTKO 3aMKHYThI; KOMMAOHEHTbI UMW WX NOPThI MOTYT BbITh
Pas’OMKHYTbI UMK 3aKOPOYEHbI; pene MOryT ObiTb 3aMKHYTbI UMK Pa30MKHYThI, MMBO MX AENCTBWMA MOTYT BbIMOMHATHCA B
HECOOTBETCTBYIOLLME MOMEHTHI BpeMeHM U T. 4. BosHukawLme B pesynsTate oTkasbl CUCTEMBI knaccudmumpyot. Obbiu-
HO BBOOAT OOQWHOYHbIE HEUCMNPABHOCTU B YCTOMYMBOM COCTOAHMU cucTembl. OfHaKo B crnydyae, ecnu HEUCNpPaBHOCTL He
obHapyXMBaeTCcs TECTOM BCTPOEHHOW AMArHOCTUKA UMM OKa3biBAETCA HEOYEBUAHOW, OHA MOXET COXPaHUTLCA B CUCTEME
1 BbI3BaTb CrEeAyHOLLY0 HEUCNPaBHOCTL. [1py 3TOM KONMYECTBO HENCTNPABHOCTEW MOXKET BbICTPO BO3pacTh MHOMOKPaTHO.

Takne vcneITaHWA MPOBOAATCA MHOrONPOMUIBHBEIM KOMNEKTUMBOM creuuanvcTos. [MpoeKkTMpoBLWMK (MOCTaBLUMK)
CUCTEMBI JOMMKEH NPK 3TOM MPUCYTCTBOBATL W Nony4aTts pekoMeHaauuun. [Ana oTkazos, NpUBOOALLMX K ONAacHLIM nocnea-
CTBWSIM, BBIYMCIIAKOT U OLIEHWMBAKT cpefHee BpemMA HapaboTkk Ha oTka3s. Ecnn 3ato Bpemsa mano, Heobxogmma moamduka-
LKA CUCTEMBI.

MoagpobHoe onucaHwe naHHoro Metoga/cpeacTsa npueeneHo B [69], [84].
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MpunoxeHune B
(cnpaBo4HoOe)

MeToabi n cpeacTBa AOCTUXEHWNA NONMHOTHLI GesonacHocTH nporpamMmmMmHOro obecneveHun

B.1 OOLwme nonoxeHus

B HacToAlWweM NpUNoXeHnM NPUBEAEHO KPaTKoe ONUcaHWe METOAOB W CPEACTB AOCTUNKEHUA NONHOTLI BesonacHo-
ctu MO 3/3/M3 CB3C cuctem, Ha koTopble gaHbl cebinkin B FTOCT 34332.4, gaH 1ux aHanus, a Takke npMeBegeHsl CCbInKu
Ha UCTOYHMKKM C NoApoBHbLIM ONMMcaHMeM AaHHbIX MEeTOOOB M CpedcTB. HacToslee NpunoXxeHne He OOMKHO paccMaTpu-
BaTbCA Kak MOMHOEe UMMM UcYepnbliBakLLee.

B.2 TpeboBaHus U geTanbHOE MPOeKTUpOBaHue

Llene — chopmynmMpoBaHve MeTo4oB/CpeacTB, NPUMEHUMbIX Ha CTaaMax NoAroToBKK TpeboBaHMK (cneundurkaunn)
W AeTanbHOro NPOEKTUPOBaHWS.

MpumeyaHune — CooTBETCTBYHOLLUME METOALI W CpeacTea NpuBeneHsl B b.2 npunoxeHus b.

B.2.1 CTpyKTypHbIe MeToabl
Llene — copmynupoBaHue MeToA0B/CPEACTB, NPUMEHWUTENBHO K CTPYKTYPHbLIM METOAAM.

Mpumevyanmnme — Ccbinkn Ha aaHHbIR MeTog/cpencTBo npueedeHbl B [OCT 34332.4—2021 (npunoxeHue A,
Tabnuubl A.2 n A4).

B.2.1.1 O6wue nonoxeHus

Llens — ocHoBHasA Uenb METOOOB aHanuaa CTPYKTYPbl (CTPYKTYPHBIX METOOB) COCTOMT B oDecneyvyeHun Ka4ecTBa
pazpaboTkM NporpaMMHOro obecneyeHus. [JaHHble MeToabl B OCHOBHOM MCMONb3ykTea Ha paHHux ctaguax XKL, coanaea-
emon 3/3/MN3 CB3C cuctembl. CTPYKTYpPHBIE METOABI MCMOMNb3YIOT KaK TOYHbIE, TaK M MHTYUTWMBHLIE NPOUEaypbl, U HOTaU MK
(nopoepxvBaemble KOMMbIOTEPAMK), @ TAKKE ONPEAENANT U NO3BONAT JOKYMEHTaNbHO odopMmnaTb TpeboBaHuA 1 BO3-
MOXHOCTW peanuaaunu B JIOTMHYECKON NocnegoBaTenbHOCTV U CTPYKTYPUPOBaHHBIM crnocobom.

Onucanune. CyLlecTByeT OCTATOMHO MHOMO CTPYKTYPHBIX MeToaoB. HekoTopble 13 HUX co3faHbl AN BbINOMHEHWA
TpaguUMOHHbBIX OYHKUMIA 0BpaboTkn OaHHbIX W TpaH3akuWiW, apyriue B Bonbluen CTENeHW OPMEHTUPOBAHEI Ha NPOLECCHI
yrnpaBneHnst 1 3agaqdy pearnsHoro BpeMeHW (Ons CUCTEM, peanuaylolnx Takue 3agadu, xapaktepuctuka 6esonacHocTu
ABnseTca 6onee KPUTUYHOW, Yem Ana apyrux cuctemM). YHUUUMPOBaHHLIN A3blKk Mogenupoeanua UML (cm. B.3.12) co-
OEPXUT MHOTO NMPYMEPOB CTPYKTYPUPOBaHHLIX HOTaLMIA.

CTPYKTYpHbIE METOAbI MOXHO CYMTaTb «UHTENNEKTyanbHbIMU MHCTPYMEHTaMM», NpefHa3HavyeHHbIMK Ona 0606-
LLIEHHOrO BOCTPUATUA 1 CTPYKTYPU3ALIMN KOHKPETHOW Npobnemsl Unn cuctemsl. K nx OCHOBHBIM CBONCTBaM OTHOCATCA:

- UICMONb30BaHWe JOTUKM B PACCYy:KOEHWAX WM BbiBOAAX, AEKOMMO3ULMA CHOXKHOW NpobnemMbl Ha ynpaensemble
cTaguu;

- @aHanu3 1 JOKYMEeHTaneHoe NpeacTaBrneHue BCell CUCTEMBI, BKIOYAs OKPYXaloLlylo cpeay, a Takke paspabarkl-
BaeMy CUCTEMY;

- 0EKOMMNO3MLUMA JaHHBIX M OYHKUWMA B pa3pabaTbiBaeMon cUcTemMe;

- UCMONb30BaHWe KOHTPOIbHBIX TabnuL, TO eCTb CMMCKOB TUMOB OOBLEKTOB, HYXOAKLLMXCA B aHaNu3e;

- Manasi MHTEeNmMeKTyansHasi Neperpyska — npocToTa, UHTYUTUBHOCTE U MPaKTUYHOCTL MpY NPeacTaBneHumn npo-
Bnemel UNU CUCTEMBI;

- aKUEHTUMPOBAHWE BHUMaHWUS Ha pa3paboTke CTPYKTYPHOW MoOenn co3gaBaemon cucteMbl ¢ nogaepxkoin CASE-
CpeacTB A4NA NOMNHOTLI MeToaa.

HoTauumu, ncnonesayemble Ans aHanuaa v OKYMEHTUPOBaHWs nNpobnem n ob6bLEeKTOB CUCTEMBI (HANpUMEp, Ha oc-
HOBE NMPOLIECCOB W MOTOKOB AaHHbIX), OPUEHTUPOBAaHbBI Ha CTPOrOCTh NPEACTABMNEHWs, OAHAKO HOTaUUKM ONA BbipameHus
dhyHKUMIA 0DpaboTKK, BbINOMHAEMBIX 3TUMK 0BbekTamK, ABNATCA bonee HedopmanbHbIMK. B TO e Bpemsa HeKoTopbie
MeToAbl YaCcTUYHO UCMONb3YHT hopMarnbHbIE HOTaUWUK (Hanpumep, perynsapHbie BbIPaXEHUS UMM KOHEYHbIE COCTOSHUA
aBTOMAaToB). YBENMUWYEHNE TOYHOCTM HOTAUMWU HE TOSMBKO MOBLILAET YPOBEHb MOHUMAHMA, HO U 0BecneynBaeT BO3MOX-
HOCTb aBTOMaTtn3npoBaHHoOM obpaboTku.

[pyrvM npevmMyLLecTBOM CTPYKTYPHBIX HOTaUMWIA ABNSETCA X HArnsagHOCTb, KOTOpasi No3BONAET NONb30BaATENK WH-
TYUTUBHO NPOBEPATL BO3MOXHOCTU crneyndukaLmm Mnm NpoeKkTa npu HeNnonHon MHopMauuu.

HacTtosawuit kpaTkuil 0630p ONMUCLIBAET HECKOMNBbKO CTPYKTYPHBIX MeTodoB bonee noapobHo.

MNogpoBHoe onucaHWe AaHHOro MeToda/cpeacTea npueeaeHo B [56].

B.2.1.2 Ynpaensemoe npegcrasneHue TpebosaHui (CORE)

Llens — obecnevyeHue Toro, 4Tobel Bce TpeboBaHWs Bbinu onpeaeneHbl U BblpaXeHbl.

Onucanue. [JaHHblA METOL NpegHasHavyeH ANnA YCTPaHEHWS pa3pbiBa MeXay noTpebuTenem/KoHeYHbIM Nonb3oBa-
Tenem v aHanntukoMm. OH HE OCHOBaH Ha MaremaTU4ecKky CTPOro TeopuK, a ABMNAETCS CPEACTBOM KOMMYHMKauuu. Metopn,
CORE cosgaH ana npeacraenenvs TpeboBaHuid, a He gna cneundukaumnin. [JaHHbll MeTo ABNAETCA CTPYKTYPUpPOBaH-
HbIM, BCE ero NpefcTaBNeHns NPOXoaAT Yepes pasnuyHble ypoBHM yTouHeHuin. MeTtog CORE ncnoneayeTcs ANS LWWMPOKOro
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Kpyra 3agad, yumTbiBaeT cBegeHus ob okpyxatoLen cpeqe, B KOTOPOW cucTemMa hyHKLMOHUPYET, a TakKe pasnnyHble TOYKK
3peHus pasHbix kateropui nons3oeatenen. Metog CORE copepxuT pykoBoasiue matepyansl U TakTUYeCckue noaxoabl
AN yNpoLeHWsa CROXHLIX NPOeKToB. Takoe ynpoLeHre MoXeT BbITe CKOppeKkTUpoBaHo NMbo ABHEIM 06pa3oM UAEHTUDK-
LMpOBaHO K AOKyMeHTaneHo odhopmneHo. Takum obpasom, cneundmnkaumm MoryT ObiTe HEMOMHLIMUW, OAHAKO BbISBMEHHbIE
HepeLleHHblie NpobnemMsl 1 0BNacT BbICOKOTO pUcKa AOMKHbl ObiTe pACCMOTPEHBI MPK NOCNEAYIoLLEM MPOEKTUPOBaHMN.

MogpobHoe onvcaHve naHHoro Metoga/cpeacTea npueeneHo B [56], [85].

B.2.1.3 Metog paspaboTku cuctemMel no xekcoHy (JSD)

Llene — paspaboTka MeTofa, OXBaTbiBalOLLEro CO34aHne NporpaMMHbIX CUCTeM OT cTaguu hopmupoBaHusa Tpebo-
BaHWIA 40 CTAAMW KOAWPOBaHUs, cneumMansHo ANsS CUCTEM pearibHOro BpEMEHW.

Onucanue. Meton paspabotku cuctemsl no [hkekcoHy (JSD) npeaocraenaeT coboi noatanHylo npoueaypy pas-
paboTku, B KOTOPOW pazpaboTyvK ModenupyeT NoBedeHWe peanbHOro Mupa, KOTopoe NpeacTaBnaeTcsd yHKUMAMU cu-
cTeMbl, onpedensieT 3T dyHKUMKU, BBOAUT MX B MOAeNb 1 npeobpasyeT obpa3oBaBLLYOCA B pe3ynbTate cneuudmkalmio,
KoTopas peanusyema B nnaHupyemol cpefge. [oatomy OaHHbIA MeTo[ OXBaTbiBaeT TpadWUWOHHbIE 3Tanbl, TakMe Kak
cosfaHve cneundurkauui, NpoekTUpoBaHue U pazpaboTka, HO HECKOMNBKO OTNMYaETCs OT TPaAMUWOHHLIX METOAO0B U He
ABNAeTCA METOAOM HUCXOAALLEro NPOEKTUPOBAHUA.

B panHom meToge Gonbluoe BHUMaHWE yAENseTcs BbIABMEHWIO HAa paHHeW CTaguu CYLLHOCTeR pearnbHoro mMupa,
OTHOCSLUMXCA K CO34aBaeMOI CUCTEME, a TakKke MOLENMPOBaHWIO 3TUX CYLUHOCTEN WU TOr0, YTO MOXET C HUMW NMPOU30NATH.
Kak Tonbko aHanua «peanbHOro Myupa» byaeT BbINOMHEH W Co3faHa ero Mogerb, aHanuMaupyT YHKUMW CUCTEMEI C TEM,
4TObbI ONpeaennThb, Kak OHW BNWCHIBAKOTCH B MOAENb «peanbHoro mupa». Mogene pesynsTUpyoLLen CUCTEMbI AOMNOMHAIT
CTPYKTYPHBIM ONMCaHWEM BCEX MPOLECCOB MOAENU 1 3aTeM npeobpasyloT B NporpaMmel, KoTopele MoryT paboTath B 3a-
OaHHOWM NporpamMmMHO-annapaTHOW cpeae.

MogpobHoe onucaHwe naHHoro Metogal/cpencTsa npueeneHo B [86], [87].

B.2.1.4 Metog MopgoHa anst cucTeM peanbHOro BpeMeHU

Llene — cneundukaums v NPOeKTMPOBaHWE CUCTEM peanbHOro BpEMEHH.

Onucanune. Meton MopaoHa NpuMeHsOT Ana peanuaauui npolecca paspabotki 3/3/T13 cucTeMbl, COCTOSALLErD U3
Tpex atanoB. Ha nepBoM aTtane co3[4aloT «CYLHOCTHYK MOLENbLY, KOTOpasa ONvCkLIBAeT NoBedeHWe cucTemsl B Lenom. Ha
BTOPOM aTane CTPOAT MOAENb peanu3aLun, on1chiBaIOLLEN CTPYKTYPBl M MEXaHU3MOB, KOTOPbIE, ABNAACH peann3oBaHHbI-
MK, OTpaxaloT Tpebyemoe nosegeHne cMcTeMbl. Ha TpeTbeM aTane ocylecTBnAT dakTinieckoe noctpoeHne AC n M0
cucTeMbl. Tpu 3Tana CTPOro COOTBETCTBYIOT TPagMUMOHHEIM 3TanaMm — pa3paboTke cneunduKkalny, NPOeKTUPOBaHNIO U
pa3paboTke, HO rMaBHOeE, YTO NPOEKTUPOBLLMK Ha KaX oM 3Tane AOMKeH akTUBHO 3aHMMaTbCH MoAeNMpoBaHUEM.

CyLwHocTHasA Modernb COCTOUT U3 ABYX YacTeil:

- MOAEMMW OKPY»KaloLLe cpeabl, CoAepXKaLlen onvcaHme rpaHuL Mexay CUCTEMON U €8 OKPYKEHWEM, @ TAKKE BHELL-
HWX COBBLITWIA, HA KOTOPbLIE AOMKHA PEarupoBaTh CUCTEMA;

- MOJEenu NoeegeHus, KOTopas CoOAepPKUT CXeMbl, ONUckIBaloLLMe npeobpa3oBaHus, BbIMOHAEMbIE CMCTEMON B OT-
BET Ha CObbITMSA, M ONMCaHWe AaHHbIX, KOTOpble CMCTeMa JOMKHa cogepaTb ANS BblAa4yn OTKITUKOB.

Mogene peanusaumv noapasnensaoT Ha ABe NOAMOAEN, ONUCEIBaOLLME pacnpeaeneHe OTAEMbHbIX NPOLECCoB B
npoueccopax ¥ 4eKOMMO3ULMIO MPOLIECCOB Ha NMPOrpaMMHble MOgYIu.

[nA co3gaHns CyLHOCTHOW MOAEenu U MOOENU peanu3auun AaHHbIA METO4 WCMOMb3yeT MHOMECTBO XOPOLO 13-
BECTHbIX NMOAXOA0B: NOCTPOEHME AMarpaMmmM NOTOKOB AaHHbIX, Npeobpa3osaHme rpaoBs, CTPYKTYPUPOBAHHBIA A3bIK, Oua-
rpammbl NEpexodoB COCTOAHWKA KM ceTu [eTpu. Kpome Toro, gaHHbId METOL, COOEPXMT METOOMKA OANA MOAENVMpPOBaHWA,
NpeacTaBneHHOro U3 ye chopMMpOBaHHbLIX MOAENen NpoekTa CUCTEMbI UMK BPYYHYHO (Ha BymaxHoMm HocuTene), nubo
aBTOMaTU4ECKM.

MogpobHoe onvucaHwe gaHHoro MeTogal/cpencTea npueeaeHo B [88].

B.2.2 OAnarpammMbi NOTOKOB OaHHbIX

Llene — nporpaMmMHas nogaep:Ka onMcaHus noToka AaHHbIX B BUOE AuarpaMmm.

MpumedyaHune — CcbiNkM Ha OaHHbIR MeTod/cpenctso npueedeHbl B [OCT 34332.4—2021 (npunoxeHue b,
Tabnuuel 6.5 1 B.7).

Onucanue. [lnarpammel NOTOKOB AaHHbLIX ONUCLIBAKOT Npeobpa3oBaHue BXOAHBIX AaHHbIX B BbIXOAHbIE AN KaXKO0r0o
KOMMOHEHTa CXeMbl, NPeACcTaBNAoLLero pasnnyHsle npeotpa3oBaHus.

Avarpammel NOTOKOB OaHHbIX COCTOAT M3 TPEX KOMMNOHEHTOB!

- @aHHOTWPOBAHHbLIE CTPENKW — 0603Ha4aloT NOTOK AAHHbLIX, BXOASLLMX U MCXOAALWmMX n3 6nokoB npeobpazoBaHus,
C KpaTKUM ONUCAHUEM 3TUX OAHHbIX;

- aHHOTMPOBAaHHbIE KPYXK — 0B03Ha4aT Bnokn npeobpasoBaHns C KpaTKMM onucaHuem npeobpasoBaHunig;

- onepaTtopsl (and, xor) — onepaTopel, UCNOMNb3yeMble M5 CBA3W aHHOTUPOBaHHBIX CTPENOoK.

KaxnabliA aHHOTWPOBaHHBIW KPYKOK Ha AuarpamMmme noToka AaHHbIX MOXKET pacCMaTpMBaThCH Kak CaMOCTOATENBHLIN
6ok, KOTOpbIA NPY NOSBMEHWW HA €r0 BXOAaX OaHHbIX npeobpasyeT ux B BeixogHsble. OAHUM 13 OCHOBHBIX MPEVMYLLIECTB
SIBNSAETCA TO, YTO OHW NOKa3bIBAKT npeobpazoBaHvs, He Npeanonaras, Kak oHW peanvaylotes. Yvuctas guarpamma noto-
KOB AaHHbIX He BKMOHaeT B cebs ynpaensaoLwyro nHdopmMaumio nnm MHhopmaumio o nocneaoBaTenbHOCTH Npouecca, Tak
KaK ynpaBrneHue peannayeTcs B pacluMpeHnsx Ans peansHoro BpemeHu, Kak B metoae VlopaoHa ans cuctem peankHoro
BpeMeHu (cm. B.2.1.4).
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Co3gaHve guarpamMm MOTOKa AaHHbIX ABMAETCA HaWMyYllMM MOOXOAOM MpW aHanuae CUCTEM B HamnpaeMneHun oT
BXO/0B K Bbixofam. Kaxoblil kpyKok Ha avarpaMmme fomkeH obo3HavaTs pazHoe npeobpa3soBaHie — ero BeiXoab! AOMKHbI
OTNM4aTLCA OT ero BXoAoB. He cylecTByeT npasun onpeaeneHus obLer CTpyKTypbl AMarpaMMbl, U CO34aHue auarpammel
MoTOKa AaHHLIX ABMNSETCA OOHWM U3 TBOPYECKUX AcrMekTOB CO30aHMA NPOoeKTa CUCTeMb B Lenom. MNogobHo Bcem npoek-
Tam, Npoueaypa, yTOMHAKLWAS HayanbHy auarpaMmMy Ansi CO3AaHUs KOHEYHOW, ABNSAETCS UTEPATUBHOMN.

[MNoopo6Hoe onvcaHve gaHHoro metoga/cpencTtea npmBeaeHo B FTOCT 19.701, [59], [60], [89].

B.2.3 CTpyKTypHble guarpamMmmbl

Llens — npeactaeneHne CTPYKTYpbl NPOrpaMmbl B BUAE CXEMbI.

[MpumevyaHme — Ccbinka Ha gaHHbIA MeTog/cpencteo npuseneHa B TOCT 34332.4—2021 (npunoxeHuwe b,
Tabnuua b.5).

Onucanune. CTPYKTypHbIE AuarpamMmmbl JOMOMHAKT AMarpaMMel NOTOKOB AaHHbIX. OHM ONWCEIBAOT NporpaMmMupye-
MYH CUCTEMY U MEPAPXMIO €€ KOMMNOHEHTOB, a Takke 0TobpaxatoT ux rpacduyecky B Buae gepea. CTpyKTypHbIe auarpam-
Mbl ONUCLIBAKOT cnocob peanu3aunm aNeMeHTOB AMarpaMMbl MOTOKOB AaHHbIX B BUAE MepapXii NporpaMMHbIX MOZYIew.

CTpyKTypHas guarpamma MnokasbiBaeT B3aMMOOTHOLUEHUA MEXAY NPOrpaMMHbLIMKU MOOYIAMU, HE yKasbiBas npu
3TOM NOPSA0K aKTUBM3aUMK NporpaMmmHelx Moaynein. CTpYKTYpHele guarpammbl 1300paxaloTca ¢ MCNoNbL30BaHUEM crie-
OYHLMX YeThIpEX CMMBOIOB:

- NPAMOYTONbHNKA C UMEHEM MOZYNS;

- NIMHUWN, COEOUHSIIOLLEN 3TV NPAMOYIONBHUKK, (hOpMUPYIOLLME CTPYKTYPY;

- CTPEnKM, OTMEYEHHOW He3alUTPUXOBAHHBLIM KPYroM, C UMEHEM AaHHbIX, NepenaBaembiX B HanpaeneHny 3feMeH-
TOB CTPYKTYPHOW AnarpaMmMel 1 0BpaTHO (Kak NpaBuIio, Takas CcTpernka u3obpaxaeTca napannensHO MMHUAM, COeaUHAI-
MM MPSAMOYTOMBHWKM CXEMBI);

- CTPErnkW, OTMEYEHHON 3alUTPUXOBAHHLIM KPYXKKOM, C UMEHEM CUrHana ynpaeneHus, NPOXOoAsALEro B CTPYKTYPHOM
anarpamme oT OOHOro MOy K OPYroMy, U 3Ta CTPenka Takke n3obpaxaeTcs napannensHo NUHWK, COeauHALLEN ABa
Moayns.

M3 nwbon HeTpuBMANbHOW AMarpaMmmbl MOTOKA OaHHBIX MOXHO CO30aTb MHOMXECTBO PAa3fUYHbLIX CTPYKTYPHLIX
amnarpamm.

[Ourarpammbl MOTOKOB AaHHBIX OTOOpaXKalT B3aUMOOTHOLUEHWE Mexay WHopMauuend U PyHKUMAMK CUCTEMBI.
CTpykTypHble avarpammbl oToBpaxatoT cnocob peanuzaumu anemeHToB cucteMmbl. Oba metoga npedcTaBnalT cobon
060OCHOBaHHbIE, XOTH W Pa3nuYHbIE TOMKW 3pEHUS HA KOHKPETHYIO CUCTEMY.

MNoppoBHoe onvcaHve gaHHoro metoga/cpencTea npyeegeHo B [59], [60], [90].

B.2.4 ®opmanbHble MeToabl

Llens — cdopmynupoBaHne MeTOO0B/CPEACTE, MPUMEHUMBIX ANA hopMarnbHbIX METOOOB.

MMpumevyaHmne — Ccbinkn Ha aaHHbIR MeTon/cpencTBo npusedeHbl B [OCT 34332.4—2021 (npunoxenue A,
Tabnuupl A1, A.2, A4 n npunoxeHue b, Tabnuua B.5).

B.2.4.1 OBLune nonoxeHns

Llene — paspaboTka nporpaMMHbIX CPEACTB, OCHOBAHHbLIX Ha MaTteMaTu4eckmx npuHuyunax. K atum cpegcream oT-
HOCATCA MeToAb! (PopManbHOrO NPOEKTUPOBaHNUSA W (POPMarbHOrO KOAMPOBaHWS.

Onucanve. Ha ocHoBe dopmManbHbIX METOAOB pa3paboTaHbl CpeAcTBa ONUCaHUs cUCTEMbI AN pelleHust OTAeNb-
HblX 3afa4 Ha atanax paspaboTku cneumndrKaLnmn, NPoeKTMpoBaHWA v peanusaumu. CosgaBaemoe B pesyrnbrate onu-
caHue npegcTaBnaeT coboW CTPOry HOTaUMKo, MaTeMaTUYecKn aHanuMavpyeMyto Ans obHapyXeHUsl pasnuyHblX BUAOB
HecornacoBaHHOCTEW UMW HekoppekTHocTelh. Bonee Toro, Takoe onvcaHWe MOXET BbITe B HEKOTOPBIX CryYanx npoaHanu-
3MPOBAHO ABTOMATUYECKMU MO aHANOrMKU ¢ NPOBEPKOW KOMMUMNSTOPOM CUHTaKcUca WCXOAHOW Nporpammel, UMW UCNomnbL30-
BaHa aHMMaLuWa B Liensax nokasaTb pasfnvyHble acnekTel NOBedeHWs ONVChIBaEMON cUCTEMbl. AHMMAaLMSA MOXET AaTb O0-
MOMHWUTENBHYIO YBEPEHHOCTL B TOM, YTO CUCTEMA COOTBETCTBYET Kak peanbHbiM, Tak M (hopManeHo cneumndruupoBaHHbIM
TpeboBaHWAM, NOCKONbKY 3TO YNyYLIAET BOCMPUATAE YENOBEKOM CreunduLMpoBaHHOrO NOBEAEHWUS CUCTEMBI.

GopmManeHeIi MeToq oBbIYHO NpeanaraeT HOTauWilo (Kak Npaeuno, UCMONb3yeTcd OAWH M3 METOOOB AWUCKPETHOM
MaremaTukn), MeTod BelBOAa OMUCaHUS B AaHHOW HOTaLuUW W pa3nuyHble MeTodbl aHanM3a onvcaHus AN NPOBepPKU Kop-
PEKTHOCTU Pa3nu4HblX CBONCTB CUCTEMbI.

Pag dopmaneHeix metogoe CCS, CSP, HOL, LOTOS, OBJ, BpemenHana norvka, VDM un Z onucaH B HacTosawero
nyHkTe. Jpyrme metodbl, Hanpumep, MeToq KOHEYHbIX aBToMaToB M ceTuh [eTpu (cM. npunoxexHue B), B 3aBUCUMMOCTH OT
KOPPEKTHOCTW MCMONb30BaHWA MeTogaMy COOTBETCTRYIOLLEro MatemaTUHeckoro annapara, MoryT paccMaTpuBaThbCs Kak
dhopmancHbie.

MopopobHoe onvcaHve gaHHoro metoga/cpencTea npveeaeHo B [91]—[93].

B.2.4.2 Pac4eT B3anmoaencTByowWwmnx cuctem — CCS

Llene — onucaHve v aHann3 noBedeHus cUcTeM, peannsyroWwnx napannensHble KOMMYHUKaUWOHHBIE NPOLLECCH.

Onucanwue. Pacuet BzaumogencTeyowmx cuctem (CCS) — ato npyMeHeHve MaremaTU4eckoro annapara, onuchbl-
BaloLwWwero nosefeHve cuctem. NPoEKT cUCTEMBI MOAENVPYIOT B BUAE CETU HE3aBUCUMbIX MPOLECCOB, peanuayrowuxcs
rnocnegoBaTensHO UK NapannensHo. Npouecck! MoryT B3auMoaecTBOBaTL Yepes NopTel (aHanoruvHele kaHanam CSP),
1 B3aMMOAENCTBKE OCYLLECTBNSAETCH TOMNBKO NPW rOTOBHOCTH 060Mx npoueccoB. MoXeT BbiTb CMOgENMPOBAHO OTCYTCTBUE
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JeTepMUHM3MA. HaumHas ¢ onucaHusa BCel CUCTEMbI Ha BbICOKOM YpOBHe abcTparvpoBaHusa (TPacCUpOBaHWE), MOXHO
BLINOMHATEL MOLLIATOBOE YTOYHEHWE CUCTEMBI (CTpaTervsl CBepXy BHU3) B pamKax KOMMO3MLMU B3aMOAENCTBYOLWMX Npo-
ueccos, obliee noeegeHWe KOTOPbIX OPMUPYET TaKKe NOBeAEHNE BCEl cUCTEMBI. B paBHOI cTENEHW MOXHO BbINOMHATE
W CTpaTernio «CHW3Y-BBEpX», KOMOUHMPYS NpoLecchl W nonydaa B pesynsrate HeobxoauvMele CBOMCTBA hopMUpyeMOon
CUCTEMBI, MCMOMb3YA NpaBura BbIBOAA KOMMO3ULIMOHHOMO TUMa.

MogpobHoe onvcaHve gaHHOro MeToda/cpencTea npuBeaeHo B [94].

B.2.4.3 BaaumogencTeylolme nocnegoBarternbHble npoueccel — CSP

Llens — cneumngurkauma KOHKYPUPYHOLLUX NMPOrpaMMHBIX CUCTEM, TO €CTb CUCTEM, MPOLIECCHI KOTOPLIX peanuayoTca
OOHOBPEMEHHO.

Onucanue. Meton B3avumogencTByOWMX nocrnegoBaTenbHbix npoueccos (CSP) obecneunBaeT A3bik ANaA cneyndu-
KaLWi NPOLECCOB CUCTEMBI U MOATBEPXKOEHNSA COOTBETCTBUA peanv3aLyy NpoueccoB ux crneundmrkaumam (OnMcaHHbIM
Kak Tpacca, TO ecTb JONYCTUMas NOCNeaoBaTeNbHOCTL CODLITUIA).

Cuctemy MOZENUPYIOT B BUAE CETWU HE3ABUCKMMbIX MPOLECCOB, COCTABMEHHbIX NMOCMNENOBATENbHO UK Napannens-
HO. Kaxablii HE3aBUCHMMBINM NPOLIECC ONUCLIBAIOT B TEPMUHAX BCEX €0 BO3MOXHBLIX NOBEAEHWA. HesaBucrMEIE Npouecchl
MOryT B3aMMOAEWCTBOBATL (CMHXPOHHO MMM 0OMEeHMBaTBLCA OaHHLIMKM) Yepes KaHanbl, U B3aUMOLeNCTBME NMPOUCXOOUT
TOMNBKO NpW roToBHOCTM 06oux npoueccoB. MoxeT BbITb NPOMOAENMPOBaHA OTHOCUTENBHAA CUHXPOHWU3AUNS COBBITUA.

Teopetnyeckue nonoxkeHua metoga CSP 6binv HeNnocpeacTBEHHO BKITHOYEHbI B apXUTeKTypy TpaHcnbioTepa INMOS,
a azblk OCCAM no3sonun HenocpeacTBEHHO Pearn3oBLIiBaTh HA CETAX TPAHCMBIOTEPOB CUCTEMBI, CNELMMULMPOBaHHBIE
B A3blke CSP.

MogpobHoe onucaHve gaHHoro MeToga/cpencTea npuseaeHo B [95].

B.2.4.4 Jloruka eeiclwero nopsagka — HOL

Llens — crneuundvkaumsa 1 BepudukaLMa annaparHbiX CpeacTB.

Onucanue. Joruka eeiclwero nopsaaka (HOL) npegctaenaeTr coOOM KOHKPETHYIO NOMMYECKYD HOTaLMK U CUCTEMY,
KOTopas ee aBTOMaTU4YecKu noagepusaet. Jlorndyeckas HoTauusa B3sTa B OCHOBHOM M3 NMPOCTOW Teopun Tunoe Yepua, a
MallMHHaa peanu3aunsa OCHOBaHa Ha TEOPUW NMOMMKN BeIYUCNIMMBIX hyHKLUMIA (LCF).

MoapoBHoe onucaHWe aaHHOro MeToga/cpencTea npuseaeHo B [96].

B.2.4.5 Asblk ynopagoyeHHbiX BO BpemeHun npoueccos LOTOS

Llenb — onuncaHne 1 aHanv3 noBeaeHWs CUCTEM, PeanuayiowmnX napannernbHble KOMMYHUKaLMOHHbIE NPOLECCHI.

OnucaHue. Asblk ANA cneundukauum npoueccos, ynopsgoyeHHblx Bo BpemeHn (LOTOS), ocHoeaH Ha CCS ¢ go-
NOMHUTENBHBIMU BO3MOXHOCTAMK 13 Brnnsknx anrebpavdeckmx Teopuin CSP n CIRCAL (Teopusi ueneit). B asbike LOTOS
npeogonexsbl Hegoctatkn CCS B ynpaBneHun CTPYKTYpamm OaHHbIX W MPeacTaBNeHnn 3Ha4eHin BolpaxeHunia briarogaps
obbenuHeHWo ero ¢ acnekTamu a3blka abetpakTHeix TMNoB aaHHbix ACT ONE. MNpouecc onncanma acnektoe B LOTOS
MOXET BObITh TaKKe UCMOoNb3oBaH Ans ApyrMx dhopManbHeIX METOOO0B NpU OnucaHuy abecTpakTHLIX TUMOB AaHHbIX.

MogpobHoe onucaHWe daHHOro Metoga/cpeacTea npueedeHo B [97].

B.2.4.6 Asbik cneundukaunin OBJ

Llent — oBecneyeHne TOYHOW cneuuduKkaLMm cUCTEMEI B MPOLIECCE Auanora ¢ nonb3oBaTenem v NoATBEPKAEHWE
COOTBETCTBUSA CUCTEMbI 10 €€ peanunaauuu.

Onucanune. OBJ npenctaenset cobon anrebpanyeckuin azbik cneundukaumi. MNMonb3oeatenu onpegensatot Tpebo-
BaHWA B TepMuHax anrebpanyeckmx BblpaxeHnin. CUCTEMHbBIE acnekTbl (MOBEAEHWE NN KOHCTPYKTWBbLI) cneunduumpy-
I0TCA B TEPMUHAX onepauun, OeACcTBYOWMX Hag abetpakTHeiMK TMnamm garHbix (ADT). ADT nogoGeH askbiky Ada, roe
noBefeHWe onepartopa Habngaemo, ogHako nogpoBbHOCTH peanunsaunm CKpbIThL.

Cneundmkauns OBJ n nocnegyiollan nowlaroBas peanvaauus nogsepralTcs Tem ke gopmManeHbiM MeTofgam
NpOBEpPKMK, YTO U Apyrme copmManbHble MeToabl. bonee Toro, NOCKonbKY KOHCTPYKTMBHBIE acnekTsl cneuudmkaumumn OBJ
aBTOMaTUYECKW UCMOMHUMBI, CYLLECTBYET HEMNOCPEACTBEHHAS BO3MOXHOCTL MOATBEKAEHWUA COOTBETCTBUS CUCTEMbI HA
OCHOBE camoK cneundukaumun. VicnonHeHne — 310 oueHKa (PYHKLWIA CUCTEMBI NOCPEACTBOM MOACTAHOBKN BbIPAXKEHWIA
(nepe3anucbiBaHWEM), KOTOpaa MPOAOIMKAETCA OO Tex Nop, Noka He ByayT NonyyeHbl KOHKPETHLIE BbIXOAHLIE 3HAYEHUS.
3Ta UCMOMHUMOCTL NO3BONAET KOHEYHLIM NMOMbL30BaTENAM paccMaTpyvBaeMOoi CUCTEMBI MoNy4aTk «0BNUK» NNaHupyemMon
CUCTEMBbI Ha aTane co3faHus ee crneuundukaumm 6e3 HeobXooMMOCTKM 3HAKOMCTBA C METO4AMU, NMexallumu B OCHOBE
dopmankHeIX cnelndukaumn.

Kak n Bce gpyrme metogel ADT, metog OBJ npumMeHMM TONbBKO K NocrnegoBaTenbHbIM CUCTEMaM WMNM K NOCNeao-
BaTenbHbIM acnekTaMm napanneneHeix cuctem. Metog OBJ npumMeHsoT ana cneyndurkaumi Kak Manbix, Tak U KpymnHbIX
MPOMBbILUNIEHHBIX MPUMEHEHWIA.

MNoapobHoe onvcaHWe gaHHOro MeTodalcpencTea npuBeaeHo B [98].

B.2.4.7 BpemeHHas noruka

Llenb — HenocpencTBeEHHOE BhbipaxeHue TpeboBaHuii K 6e3onacHoOCTM WM 3Kcnnyatauuu, a Takke dopMansHoe
npeacTaBneHUE COXPaAHEHUA 3TUX KA4ECTB Ha NOCMenyroLLmMX aTanax paspaboTku.

Onwucanue. CTtaHgapTHasa npeukaTHas fnorvka nepBoro Nopsaaka He COOepXUT KOHLUEMUWIA BpeMeHU. BpemeHHas
fiorMka pacluMpsieT NorvKy nNepeoro nopsgka gobaeneHneM MogansHbIX ONepaTopoB (HanpuMep, «C 3TOr0 MOMEHTa» M
«Cry4yanHo»). TKU onepaTopbl MOTYT UCNONL30BaTLCA AN YTOYHEHWUS CYXKAEeHUI o cucTeMe. Hanpumep, cBocTBa 6eso-
nacHoCTK MoryT NoTpeboBaTk MCMONbL30BaTE MOAATNBHLIA ONEpaTop «C 3TOro MOMEHTa», HO MOXET noTpeborartbed, YTobLI
1 gpyrne Heobxogumble COCTOAHMA CUCTEMBI BbINY OCTUrHYTHI «CAyYaHO» M3 HEKOTOPOro APYroro HadanbHOro cocTo-
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AHUA. BpemeHHble dopMyrnbl MHTEPNPETUPYHOTCA NOCIef0BaTeNbHOCTAMU COCTOAHUMIA (NoBegeHusamu). [peactasneHune
COCTOAHWSA 3aBUCUT OT BbIBpaHHOro ypoBHA onucaHus. OHO MOXET OTHOCUTBCA KO BCEW CUCTEME, CUCTEMHBLIM 3NemMeHTam
WK KOMMNBIOTEPHON NporpaMme.

KBaHTUULMPOBaHHLIE BpEMEHHLIE UHTEPBArnk! M OrpaHU4eHna BO BDEMEHHOW Norvke SBHO He obpabatkiBaloTcs.
AbcontoTHoe Bpems obpabaTbiBaeTca nocpescTsom obpa3oBaHns AOMOMHUTENBHBIX BPEMEHHbLIX COCTOSAHWA, YTO ABNSET-
CS YaCTbo ONUCAHWUS COCTOSHUSA.

MNoppobHoe onucaHve gaHHoro MmeToaa/cpencTea npuBeaeHo B [99].

B.2.4.8 lMporpammel peansHoro epemeHn VDM, VDM++ — meTog paspaboTku Vienna

Llens — cuctemaTtuyeckan cneundukauna n peanmsauna nocnegosartensHbix (VDM) v napannensHeix (VDM++)
nporpamm peanbHOro BpeMeHu.

Onucanuwe. VDM — ato maTtemartvdeckuid MeToq cneundurkaumm u yTOMHEHWS peanu3auunii, KOTopbld No3BonseT
A0Ka3aTb UX KOPPEKTHOCTbL MO OTHOLLEHWIO K cneumdmkaumnm.

B aTtom ocHoBaHHOM Ha Mogenu MeTofe cneuudukaumm CoCTOSHWE CUCTEMbI MOOENUPYIOT B TEPMUHAX TEOPETUKO-
MHOXECTBEHHbIX CTPYKTYP, B KOTOPbIX ONMCaHbl MHBapWaHTbl (MpeaukarTsl), 8 onepaunn Hag 3TMM COCTOSHWEM MOoAenu-
pylOT NOCPEACTBOM MX MPed- M NOCTYCMOBWA B TEPMUHAX CUCTEMHBIX COCTOAHMIA. Onepauny MoryT ObiTb MPOBEPEHBI Ha
COXpaHEeHWE CUCTEMHBIX MHBAPWAHTOB.

BeinonHeHve cneuundukaumii oCcyLLEecTBNSIOT NyTeM peann3aun COCTOSHUS CUCTEMBI B TEPMUHAX CTPYKTYP AaH-
HbIX B 334aHHOM A3bIKE W YTOUHEHWNS Onepauuii B TEPMUHaX NpOrpamMmMel Ha 384aHHOM A3biKe. JTankl peany3auum u yTod-
HEeHWUs NMO3BOMAIOT NOMMYECKN BbIBECTHU CBONCTBA, YCTaHABNMBAKOLLME KOPPEKTHOCTL 3TUX 3TanoB. BeinonHsaloTes unu HeT
3TW CBOWCTBA, OnpenenseT paspaboTyumk.

B npuHumne VDM ucnonesyloT Ha atane cozgaHua cneyudukaumm, HO MoXeT BbiTb MCNONB30BaH Ha aTanax nNpoek-
TUPOBaHWA U peanuaauumn ucxoaHoro koga. VDM moxeT BbITe Takke NpUMEHEH K MOCNeAoBaTensHO CTPYKTYPUPOBaHHBIM
nporpamMmmamM Unu K nocnegoBatenbHbIM NPoLEeccam B NapannensHbiX cucTeMax.

O0bLEeKTHO-0pPUEHTMPOBAHHOE W NapanneneHoe Ana peansHoro BpeMmeHun pacwupexdve VDM — VDM++ npegcras-
naet coboi A3bIK hopMann3oBaHHbIX cneunduKaunii, ocHoBaHHbIM Ha A3bike VDM-SL, cozpanHom B CO, v Ha obbek-
THO-OPUEHTUPOBaHHOM A3blke Smalltalk.

VDM++ nMmeeT WMPOKUIA OManas3oH KOHCTPYKUWA, YTO NO3BONSAET Nonb3oBaTento dopmManbHo cneunduumvpoBaTb
napannenbeHble CUCTEMBbI peanbHOro BpemeHu B 0ObEeKTHO-OpUeHTUpPOBaHHOW cpege. B VDM++ nonHas copmansHas
cneunduKkaumna CogepXuT COBOKYNHOCTE creundmKaumii KnaccoB 1 OTAENbHbIX XapakTepucTuk paboyero npocTpaHcTea.

K cpegcTteam onucaHus peanbHoro BpeMeHu Ha asblke VDM++ oTHocATes:

- BpEMEeHHbIE BbIpaXeHWs, NPpeaAyCMOTPEHHbIE AN NPEACTABNEHNA KaK TEKYLLEro MOMeHTa, Tak M1 MOMEHTa BbI30Ba
MeToAa BHYTPW Tena MeToaa;

- BbIpaXeHwe, ONMChIBaloLLee CUHXPOHWU3MPYIOLWNIA CUrHaM, KOTOpoe MoXeT BbiTe AoBaBneHo K MeTody AnA cneuum-
hmKaunmn BEPXHUX (MNK HWKHWX) MPEeaenoB BPEMEHW UCMONHEHWS ANA KOPPEKTHOCTW peanv3auni;

- MepeMeHHble HenpepbIBHOrO BPEMEHW, KOTopble A0MKHbI BbiTb BBEAeHbl. C YCNOBHLIMW OMnepaTopaMy W one-
patopaMu AelcTBMA AoNyCcKaeTea cneunduUMpoBaTh OTHOWEHWA (Hanpumep, gudibepeHumansHble ypaBHEHUS) MeXay
3TUMN BPEMEHHBLIMU (PYHKLMSMU, YTO OKa3anocb O4eHb MoMe3Ho npu cneuudukaumum TpeboBaHWi K cuctemam, 4eNcTBy-
IOLWMUM B CPEeAE C HEMPepbIBHEIM BpEMEHEM. YTOUHSAIOLWME Wark NPUBOAAT K AUCKPETHBIM NPOrpaMMHbIM PELLEHUAM ANs
nporpamMm pearnsHOro BpeMeHu.

Moopo6Hoe onvcaHWe aaHHoro Metodal/cpencTea npueeaeHo B [100], [101].

B.2.4.9 AsbixZ

Llene — okasaHWe NOMOLLM NoMb30BaTeNto B NPUMEHEHWW HOTaumu Asbika cneuudmkaumii Z ons nocrnegosatenb-
HbIX CUCTEM M METOAA NMPOEKTMPOBaHWUA, NO3BONAIOLEro pa3paboTynKy BLINONHATL paboTy, HaunHasa co cneyundukaunm
Ha s3blke Z 4O UCTMOMHUTENBHBIX anropuTMoB, obecnedrBasn NpyU 3TOM JOKa3aTeNbCTBO MX KOPPEKTHOCTM MO OTHOLUEHWIO
K cneundukaumun.

HA3blk Z B NpyUHUMNE MCNONB3YIOT Ha 3Tane co3gaHus cneunduKkauum, ogHaKo AaHHbIA A3blk Obin paspabortaH ans
MCMONB30BaHWA OT aTana cocTaBneHns cneyudukaumm Ao NPoekTUPOBaHUA 1 peanusauun cuctem. bonee Bcero oH noa-
XoguT Ansi pa3paboTKW nocnefoBaTteribHbIX CUCTEM, OPUEHTUPOBAaHHbBIX Ha OaHHbIe.

Onucanwue. Kak n B VDM, B peanuzoBaHHOM A3bike Z cneynduKkaLl Mo COCTOSHMA CUCTEMbI MOOENUPYIOT B TEPMUHAX
TEOPETUKO-MHOXECTBEHHLIX CTPYKTYP, B KOTOPbIX ONUCaHbl MHBapWaHThbl (C MCNoNb30BaHWeM Npeaukar), a onepaunn Hag
3TUMKN COCTOAHMAMK MOOENVPYKT NOCPEeACTBOM OnpefdeneHns Ux nNpea- U NocTycnoBuiA B TEPMUHAX CMCTEMHBIX COCTO-
aHui. Onepauuy [oMNycKaeTca NPOBEPATh Ha COXPAHEHWE CMCTEMHbBIX MHBAPUaHTOB ANA AEMOHCTPaLUKM UX CornacoBaH-
HocTu. PopmaneHas YacTe cneundmKaLn NogpasfenseTcs Ha CXeMbl, KOTopble 0DecneynBaloT BO3MOXHOCTL CTPYKTYPH-
poBaHWus creuudmKalmii NOCPEACTBOM UX YCOBEPLUEHCTBOBAHNS.

O6bivHO cneundmkauma Z npeacrasnsaeT cobon coveTaHne ropmManbHOro TeKCTa Ha A3blke Z U HedopmarnbHOro
MOACHUTENBHOTO TEKCTa HA ECTECTBEHHOM fA3blke. PoOpMankHLIA TEKCT cam no cebe MOXKET OKas3aThCs CIMULIKOM CXaTbiM
AN NPOCTOro BOCMPUATMSA, M 4acTO €ro CMbICN HeOOXOOMMO MOACHATE, TOrda Kak HedopManbHbIi, eCTECTBEHHbIN A3bIK
MOXET 0Ka3aTbCH HEOOHO3HAYHBIM N HETOYHBIM.

B otnunune ot VDM sasbik Z npeacrtaenaeT cobor ckopee HOTaUWUK, YeM 3aBeplleHHbIn metod. bein paspabotaH
Brmaknii Mmetof (MeTod B), KOTopbIi MOXeT BbITb UCMONL30BaH B COYETaHWUM ¢ g3bikoM Z. MeToa B ocHOBaH Ha NpuHUuMne
MoLIAaroBOro YTO4HEHWS.

MoopoBHoe onvcaHWe gaHHoro Mmetoda/cpencTtea npueedeHo B [102], [103].
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B.2.5 MNporpammupoBaHue ¢ 3alUTon
Llens — co3paHuve nporpamm, BeISBNSKLMX BO BPEMSA UX WCMOSNHEHUS aHOMAanbHbBIE NOTOKWA YNPaBNeHWs, OaHHbIX
UNW 3HAYEHUS OaHHBIX U pearvpyrolwMx Ha HUX 3apaHee onpefeneHHbIM U NpUeMnemMbiM cnocobom.

MpumeyaHune — Ccbinka Ha gaHHblA MeToa/cpeacteo npueeneHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnvua A.4).

Onwucanue. B npouecce pa3paboTku nporpamm JOMYyCKaeTcA MCMoNb30BaTk pasHbie MeToAdkb! AMNA MPOBEPKU aHoMa-
NWIA B NOTOKaXx yrpaeneHusa Uiy OaHHbIX. OTW MeToabl MOryT BbITh MPUMEHEHBI CUCTEMATUYECKM B NMPOLIECCE NPorpaMmmMu-
pPOBaHUSA CUCTEMbI ANA CHWKEHUS BEPOATHOCTM OWNMBOYHOW 06paboTKM OaHHbIX.

CyLLecTBYOT ABa NepecekalLnxXca MHOXeCTBa MeTOO0B 3alUWThl. BHYTpeHHMe MeToabl 3alUmThl OT OWMBOoK npo-
extupytot B N0 ona npeogoneHus HeAOCTATKOB B npouecce co3dganua MO, 3Tn HegocTaTku MoryT BbiTe 0BycnoBneHbl
owmbKkamMy Npu NPOEKTUPOBAHUM UMK KOOWPOBaHUM NGO oWKNBoYHBIMKY TpeboBaHuaMU. Huke nepedncneHsl HekoTopble
U3 pekoMeHaauuWi no sawmTe:

- MpOBEpKa AuanasoHa 3Ha4eHUIA MepeMEHHbIX;

- NPOBEpKa LOCTOBEPHOCTU 3HAYEHMI MEPEMEHHbIX (€CMNKM BO3MOXHO);

- NpOBEpKa TUNa, paaMepHOCTU 1 AMana3oHa 3HavyeHuid NnapameTpoR Npoueayp Npy BBOAE Npouenyp.

MpencTaBneHHele TpU PEKOMEHAALMM MOMOratT rapaHTMpoBaTk AOMYCTMMOCTb 3Ha4YeHWid, obpabaTbiBaeMbiX B
nporpaMmMax, Kak ¢ TO4KW 3peHNA TEPMUHOB NPOrpamMMHbIX OYHKLUWA, Tak M (PU3NYECKMX 3HAYEHUIA NEPEMEHHDIX.

MapameTpbl «TOMBKO ANs YTEHUS» W NapameTpbl «O7A YTEHWA—3anuchy OOMKHbI ObiTh pasgeneHsbl, Y OOMKeH
ObITb YCTAHOBMNEH U NMPOKOHTPONMPOBAaH AOCTYM K HUM. B MporpamMmMHbIX hyHKUMAX OOMKHbI ObITb pACCMOTPEHLI BCE Napa-
METPLI B KAYECTBE NapaMeTpoB «TOMbKO ANA YTeHuA». CUMBONbHbLIE KOHCTAHTLI HE AOMKHbI ObITL AOCTYMHbLI A9 3aNMCK.
370 nomoraeT obHapyXMBaTh CryyYaiHble Nepesanmnci U oLMBoYHOE NCNOoMNL30BaHUeE NepeMEHHbIX.

YcTtonumeoe K owmbkam MO npoekTMpyoT B «NPeanonoXeHUny , 4TO OWMBKN CyLLLECTBYIOT B ero cOGCTBEHHOM OKpY-
KEHUM NMBOo MCNoMb3YTCA BLIXOOALWME 38 HOMUHANLI 3HAYEHUA UNU nNpegnonaraemsle ycrnoews, Ho O Beget ceba 3a-
paHee onpeneneHHbiM cnocobom. B aToM crniyyae NnpvMEHAT cnegyowmne NpoBepKu:

- NPOBEPKY Ha AOCTOBEPHOCTL (PU3NYECKMNX 3HAYEHNIA BXOLOHBIX M MPOMEXYTOYHbLIX MEPEMEHHBIX;

- NPOBEPKY BNUSHUS BbIXOOHBLIX MEPEMEHHbIX, MPeanoYTUTENBHO NyTEeM NPSAMOro HabnaeHUsa COOTBETCTBYHOLLMX
W3MEHEHWIN COCTOAHUA CUCTEMbI;

- npoBepky camum O cBoer koHUrypaumm, BKNYas Hanm4ne 1 4oCTynHOCTe npeanonaraemMelx AC, a Takke 3a-
BepLeHHocTs MO, 4yTo ocobeHHO BaXkHO Ans NOLAEPKKM Ero LLENoCTHOCTU B NMPOLECCE 3KChmyaTaLun.

HexoTopkle 3 METOAOB 3alUMThI NPOrpamMm, HanpuMmep, NPOBEPKM MNOCNEA0BATENLHOCTN NOTOKA YNpPaBneHus, Tak-
e CMpaensanTCA U C BHELWHMMU OTKa3aMu.

MogpobHoe onucaHuWe gaHHoro Metoga/cpeacTea npueedeHo B [56].

B.2.6 CtangapTkl N0 NPOEKTUPOBAHMIO U KOAUPOBaHWUIO

B.2.6.1 OB6wWmMe NnonoxeHns

Llens — ynpouieHne Bepudurkaumm na nogaep:xKaHusa rpynnoBoro 06bLEeKTUBHOMO Noaxoaa M yCTaHOBINEHWS CTaH-
OapTHOTO METoAa NPOEKTUPOBaHNS.

MpumeuvaHune — Cchinka Ha gaHHbld MeTon/cpeacteo npueedeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.4).

Onucanue. B camom Havane mexay yd4acTHUMKamu nNpoekTa OormkHbl ObiTh cornacoBaHbl HeobXxoguMble nNpasuna,
OXBaTblBaKLUWE PaCCMOTPEHHbIE HUXE MeTodbl NPOeKTUpoBaHUsA 1 paspaboTku (Hanpumep, JSP, cetu MeTpu 1 1. 4.), a
TaKkKke COOTBETCTBYIOLUME CTaHAaPThl KoanposaHus (cM. B.2.6.2).

O npaBuna co3palT Ansa obnerdeHus paspaboTku, BepudMKaLmn, OLEHKA W akcrnyaTaumu. [pu 9ToM A0MKHbI
YYWUTBIBATLCHA OOCTYMHbBIE MHCTPYMEHTanbHble CpeAcTBa, B 4YacTHOCTM, AN aHanUTUKOB, a TakKe pasBuTUe CPeacTB npo-
eKTUPOBaHWS.

MopgpobHoe onucaHve oaHHoro MeToga/cpencTea npueeaeHo B [49].

B.2.6.2 CtaHpapTbl KoAUMPOBaHWUS

Llene — cokpaTuTb BepoATHOCTE OWKMBOK B pa3pabaTeiBaeMoM Koge, CBA3aHHOM ¢ 6e30MacHOCTLIO, U YNPOCTUTE
ero Bepucukauumio.

MpumeuvaHnune — Ccoinka Ha gaHHbln meTog/cpeacteo npusedeHa B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.1).

OnwucaHue. MNpueegeHHble B Tabnvue B.1 npuHLMNbLI YKa3bIBAKT, Kak CBA3aHHLIE ¢ 6e30MacHOCTLI0 NpaBMna KOgMpo-
BaHua (4na ndoro A3bika NporpaMMUpoBaHKa) MOryT NOMOMb B BLINOMHEHW HOpMaTKBHbIX TpeboeanHuin TOCT 34332.4
W B JOCTWKEHUM MHCPOPMAaTUBHBIX « Tpebyembix CBOMCTB» (cM. npunoxexue XK). Heobxoanmo yaenuTe BHUMaHWe JOCTyr-
HbIM MHCTPYMEHTaM MNoALEepKKU.

B.2.6.3 OTkas oT AUHaMWYECKMX NMEPEMEHHbIX UMM AUHAMWUYECKUX OObEKTOB

Llenb — vcknioueHue:

- HEeXernaTesbHbIX UM HEOBOHapYXUBAEMbIX HAMNOXEHUIA B NaMATH;

- Y3KUX MECT PECYPCOB B MpoLiecce (CBA3aHHOM ¢ 6e30MacHOCTLH)) BhIMOMHEHWA NPOrpaMMbl.
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MpumeyvyaHume — CcbiNKM Ha OaHHbIA MeTod/cpencTBo npuBeneHsl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnvua A.2 n npunoxerdwve b, Tabnuua B.1).

Ta6nuua B.1— TpeGoeaHua u pekomeHgaumm MOCT 34332.4 v pekoMeHZaUWKU CTaHOAPTOB KOAMPOBaHMWSA

TpeboeaHus 1 pekomeraaumnn
[OCT 34332.4

PexoMeHOauuK cTaHaapToB KoaUpOBaHUA

MogyneHeln  nogxog  (Tabnu-
ua A2, nyHkt 7, Tabnunua A4,
NyHKT 4)

OrpaHuyeHre pasmepa nporpaMmmHoro moaynsa (tabnuua b.9, nyHKT 1) u ynpaene-
Hve cnoxHocTeio 0 (tabnuua B.9, nyHkT 2). Npumepsi:

- onpeneneHne «rnokanbHbIX» METPUK: pa3Mepa, METPUK CIOXKHOCTUM U NMPeaerbHbIX
pa3amepoB (ona mogyne);

- onpefeneHue «rnobanbHeIX» METPUK CNOKHOCTU W NpedenbHbIX pasmepos (Ans
BCEWN CTPYKTYPbl MOAyNewn);

- OrpaHM4eHHOe YUCNo NapaMeTpoB/MUKCMPOBaHHOE YWUCNO NapameTpoB Nog Npo-
rpammel (Tabnunua B.9, nyHKT 4).

OrpaHuyeHne goctyna/MHkancynayusa wHdopmaumm (tTabnuua b.9, nyHkT 3), Ha-
npyumep, CTUMYnbl Ans Toro, YTo6bl MCNONL30BaTh onpedeneHHble QYHKLWK A3biKa.
MonHocTeo onpegeneHHbld MHTepdenc (Tabnuua B.9, nyHkT 6).

Mpumepst:

- ToyHas cneyndukauma curHatTypel hyHKUMK;

- MporpaMMMpoBaHne ¢ npoeepkoir ownbok (Tabnmua A.2, nyHkT 3a) 1 Bepudmka-
UM daHHbIX (7.9.2.7) ¢ aBHOW crneuudunkaumMen npegBapuTenbHbIX YCNOBUA U Mo-
cTycnoBuin ANA QYHKUWA, YyTBEPXKOEHWA, MHBAPMAHTOB TUMNOB AaHHbLIX

[MoHATHOCTL Koga:

- COOENCTBME MOHATHOCTM Kopa
(7.4.4.13);

- YUTaeMbIl, NOHATHLIN U TECTU-
pyemblit ko (7.4.6)

CornalueHms o NPUCBOEHUM MMEH, NPoABUraoLLMe 3Havallne, OOHO3HaYHbIE UMe-
Ha, Hanpumep, NPeaoTBpPaLlEHME VMEH, KOTOPbIE MOXHO nepenyTaTts (Hanpumep,
10 n 10).

CuMBOMNLHLIE UMEHA NS YACMOBLIX 3HAYEHWIA.

Mpouedypbl U pyKoBOACTBa ANSA OOKYMEHTUMPOBaHWA WcxofgHoro koda (7.4.4.13).
Hanpumep, B HUX:

- ODBACHUTL, NOYEMY U 3a4EM (8 HE TOMBLKO YTO) KOOUPYETCS;

- onucaTb NPegoCTEPEKEHS;

- onucaTb NoboYHble adhdekThl.

e 3To BO3MOXKHO, B UCXOAHbIW KOA CNEeyeT BKMYaTL CNeayoLly uHopmaumio
(7.4.4.13):

- AaHHbIe O PUAMYECKOM NUUE [Harnpumep, KoMmnaHusa, asTop(bl) U T. 4.];

- onucaHve Koga;

- BXOOHbIE W BbIXOAHbIE AaHHbIE;

- NPeaLICTOPUI0 YyNpaBneHnsa KoHpUrypaumen.

(Cm. Take MoaynbHBIA Noaxoq.)

Bepuduumpyemoctb U TECTUPY-
EeMOCTb!

- obecneyeHve BepudUKaumm n
TecTupoBaHus (7.4.4);

- cnocobeTBoBate  OBHapyxe-
HWUO OwWKBoK nNpW NPOEKTUPO-
BaHWM WNK NPOrpamMmMupoBaHUM
(7.4.4.10);

- bopmaneHaa  BepudMkaums
(tabnuua A.5, nyHkT 9);

- hopmanbHOe [oKas3aTensCcTBO
(tabnuua A.9, nyHkT 1)

[na nHCTpyMeHTanbHbIX CpeacTs NoAAepXKkn cnedyeT KOHTPONUpoBaTh:

- 0BepTKU ONA «KPUTUYECKUX» BMBNUOTEYHbIX OYHKUMA OnS MpOBEpPKW nped- U
NMOCTYCMNOBWHNA;

- CTUMYMbI ANS MCNONb30BaHWSA YHKUMIA A3bIKa, KOTOPbIE MOTYT BbIPa3nTh OrpaHu-
YeHWa Ha MCMOMb30BaHWE ONPEOEneHHbIX ANEMEHTOB AaHHbIX UNK dyHKUMA (Ha-
npuUMep, KOHCTaHT);

- ANA WMHCTPYMEHTOB, NOAAepXMBaloLLMX BepuuKaumio: npasBuna BbINOMHEHUS
orpaHWYeHWin Ana BeIGpaHHbIX MHCTPYMEHTOB (ecnun 3To He BpeauT Bonee cylue-
CTBEHHbBIM Lensm);

- orpaHVMdeHHOe Ucnone3oBaHue pekypcun (Tabnuua B.1, nyHkT 6) 1 opyrux opm
LMKMMYECKUX 3aBUCUMOCTEN.

(Cm. TarKke MoOynbHBIA Nogxon.)

Cratnyeckas Bepudpvkayua co-
OTBETCTBMA  crneuMduuMpoBaH-
HOMY npoekTy (7.9.2.12)

MeToauyeckme pekoMeHdaumMm no KoAUpoBaHUKD 4nA peanusauuu cneuyuduumpo-
BaHHbIX B NPOEKTEe KOHUENUWIA 1nwn orpaHudeHnid. Hanpumep:

- METOOWYECKWE PEKOMEHAALMN MO KOAWPOBAHUIO LMKNOB C rapaHTupyeMbiM Mak-
CMManbHLIM 3HaYeHneM BpemMeHw uukna (tTabnuua A.2, nyHkT 13a);

- METOOWNYECKWE PEKOMEHAALMN MO KOAMPOBaHWIO apXUTEKTYPbI C BpEMEHHbIM pac-
npegeneHvem (tTabnuua A.2, nyHKT 136);

- MeTogM4ecKkMe pekoMeHAauuW Mo KOOQMPOBaHWI0 apXMTEKTYpbl, ynpasBnsemoin
cobbITMAMM, C rapaHTUPYEMbIM MaKCUManbHbIM BpeMeHeM oTBeTa (Tabnuua A.2,
nyHKT 13B);
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OkoHyaHue mabnuus B.1

FOCT 34332.5—2021

TpeboBaHus 1 pekomeHgauum
FOCT 343324

PekomeHOauWn cTaHaapTOB KOAMPOBaHNA

- MPMMEHEHe UMWKIOB CO CTaTW{ecku onpegeneHHbelM MakcUMarnbHbIM Y4UMCIIOM
nTepauun (3a ucknoveHneM BeckoHeYHOro LUMKNa, NpeaycMOTPEHHOTO B NMPOEKTE);
- MeTogn4ecKne pekomMeHaauMu no KoaupoBaHWIO CTAaTUHECKOro pacnpegerneHus
pecypcoe (Tabnuua A.2, nyHKT 14) u npegoTBpalleHue AUMHaMMUYeCKUX oObeKToB
(Tabnuua B.1, nyHKT 2);

- MeTogMYecKWe pekoMeHZauuKn Mo KOOWPOBaHWUKD CTaTU4eCKON CUHXPOHW3aLuu
JOCTyna K COBMECTHO UCMonb3yeMbliM pecypcam (Tabnuua A.2, nyHkT 15);

- METOAWYECKNE PEKOMEHAALMW MO KOAMPOBaHWK ¢ cobniogeHueM orpaHuyHeHui
Ha Mcnonb30BaHWe npepbleaHnii (Tabnuua b.1, nyHKT 4);

- MeTognYecKNe pekoMeHAaumn No KOAMPOBAHWIO, HE NCNONb3YIoLWeMy AUHaMuye-
CKkve nepemenHble (Tabnuua B.1, nyHkr 3a);

- MPOBEpKa YCTaHOBKM JUHAMUYECKUX NepeMeHHbIX B HeaBTOHOMHOM pexume (Tab-
nuvua b.1, nyHKT 36);

- METOAMYECKNE PEKOMEHAALMKN NO KOAWPOBaHUO, obecneyvBaiowleMy COBMECTM-
MOCTb C APYrMMU UCNOMNb3yeMbIMU A3bIKaMK NporpaMmMupoBaHua (7.4.4.10);

- MeToAMYECKNe peKoMeHAauUmMK1 Mo NPOCneXMBaeMoCTH B NPOeKTe

MoOMHOXKECTBO  A3bIKOB
nvua A.3, nyHkT 3):

- 3anpeT onacHbIX QPYHKLUWIA A3bi-
ka (7.4.4.13);

- MCMNOMNb30BaHWe TOMbKO onpe-
OeneHHbiX  OYHKUWA  A3blka
(7.4.4.10);

- CTPYKTYpPHOE MporpaMmMupoBa-
Hue (Tabnvua A.4, nyHKkT 6),

- cTporo TUMW3NPOBAHHBIN
A3bIK MporpamMmmupoBaHus (Tab-
nvua A.3, NnyHKT 2);

- OTCYTCTBME aBTOMaTUYECKOro
npeobpasoeaHusa TUMoB (Tabnu-
ua B.1, nyHKT 8)

(Tab-

WMcknioveHrne OyHKUMIA s3blKa, NPUBOASALLUMX K HECTPYKTYPUPOBAHHLIM MPOEKTaM.
Hanpumep:

- orpaHvyeHHoe 1cnons3oBaHue ykasaTtenen (Tabnuua b.1, nyHkT 5);

- OrpaHuMYeHHoe 1Ccnonb3oBaHue pekypcuun (tabnuua B.1, nyHKT 6);

- orpaHvyeHHoe ucnonb3osaHne C-nogobHbix 06beanHEHVN;

- orpaHudeHHoe 1cnone3oBaHue Ada-nogobHblx Unu C++-NMogo6HbLIX UCKNIOYEHWI;
- HEUCMNOMb30BaHUE HECTPYKTYPUPOBAHHOIO MOTOKA YMpaBlieHWs B NporpaMmmax Ha
A3blKax Bonee BbICOKOrO ypoBHsA (Tabnuua b.1, nyHKT 7);

- UCMONb30BaHWE OfHOW TOYKM BXoaa/ogHOW TOYKW BbIXOA4A B NoAmnporpaMmax u
dyHKumax (tabnuua 5.9, nyHKT 5);

- HEMCMONMb30BaHUE aBTOMaTU4ECKOro NpeobpaszoBaHns TUMOB;

- OrpaHWyeHHoOE UCNonb3oBaHne NoBoYHbIX 3hEKTOB, HE O4EBUAHBIX U3 CUTHATYP
dyHKUMIA (HanpUMep, CTaTUYECKUX NePEMEHHbIX).

HeponyweHne HMKakmMx Nobo4vHbIX adhheKToB NpU OLEHKE (BBIMMCNEHWMMW) YCITOBUIA
1 BO BCex hopmax YyTBEPKOEHWNA.

OrpaHu4yeHHOe UK TONLKO A0KYMEHTaNbHO 0hOpMIIEHHOE UCTONb30BaHUE CMeLW-
PUYHBIX AN KOMNUNATOPA MYHKLWKA.

OrpaHuW4YeHHOE WCMOMb30BaHWE KOHCTPYKLWA $3bIKA, KOTOpPLIE MOTYT BBECTU B
3abnyxgeHue.

Mcnons3oBaHve npaeun, KOTOpLIE AOMKHBI MPUMEHSTLCS MPY UCTONbL30BaHUM 3THX
hyHKUMIA A3bIKa

Xopowas npakTvka nporpammu-
poeaHus (7.4.4.13)

Korga ato npuMeHumo:

- MeTogMYecKMe pekoMeHdauuu No KoaupoBaHWi, obecneywBatowine, B cnydae
Heo6xoOMMOCTM, OLEHMBaHWE BbIPAXXEHWI C NNaBaloLlLer TOYKON (3anaTol) B npa-
BMMBLHOM MNOpAaKe (Hanpumep, «a-b+c» He Bcerga paBHO «a+c-b»),

- B CPaBHEHMWAX C MMNaBalolLen TOYKOW (3anaTo) — UCMoNb30BaHWe TONbKO Hepa-
BEHCTB (MeHbLUE YeM, MeHbLUE UNK paeHo, GonbLe Yem, GonbLlue UnM paBHo) BMe-
CTO CTPOroro paBeHCTBa;

- MeTogMYecKNe peKkoMeHJauuy, OTHOCALMECS K YCMOBHOW KOMNUAALWMW U «npe-
npoueccopHoi obpaboTkey;

- cUCTeMaTH4ecKasn NpoBepKka yCroBuiA Bo3epara (ycnex/oTkas).
[okyMeHTWpOBaHWE M MO BO3MOXHOCTW aBTOMaTu3auus CO30aHUs UCMOMHAEMOro
koga (make-chanbl).

MpepnoTepalleHre NoBo4HbLIX 3(PPEeKTOB, HE OYEBUOHLIX U3 CUrHATYpP COYyHKLMA.
Korga Takue noboyHble adihekTbl CYLLECTBYIOT, B COOTBETCTBUM C METOANYECKUMM
pekoMeHaauuamMm nx Heobxoaumo JOKYMeHTansHO OhopMHUTE.

3akntoyeHve B ckobku, Korga NpuopuTET ONEPaATOPOB HE abConioTHO OYEBMOEH.
Mouck 1 nokanuaauua NpegnonoXUTENbEHO HEBO3MOXHBIX CUTYaLui (Hanpumep,
CUTyauus «No YMOMYaHUIo» B «nepeknioyaTtensx» a3blka C).

WMcnonb3oeaHue «obepTok» ANs KPUTUHECKMX Modynen, B YacTHOCTK, ANS npoBep-
KW Mpefd- W NOCTCOCTOSIHWI M COCTOSHUIA BO3BpaTa.

CobnogeHne METOANYECKUX PEKOMEHAALUMIA NO KOAUPOBAHWUIO B YCMNOBUSAX W3BECT-
HbIX OLUMDOK KOMMUNATOPA W B Npefenax, yCTaHOBNEHHbIX OL@HKOW KoMnunaTopa
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Onucanue. B cny4yae npuMmeHeHunsa sToro MmetToga AMHamMmnydeckue nepemMeHHble n aMHaMu4yeckune 0bbeKThI nony-
YakT yCTaHaBnmMBaemble BO BpeMSA BbINONMHEHUA NporpamMmmMbl onpegeneHHbie 1 abconTHble agpeca B NnamMATun. Obbem
(paamep) pacnpe,qenﬂelvloﬁ namMmaTy U ee agpeca 3aBUCAT OT COCTOAHWUA CUCTEMbI B MOMEHT pacnpeneneHnuda naMmaTn U He
MOryT BbITb npoeepeHbl KOMMUIATOPOM UK OpYruM aBTOHOMHbBIM MHCTPYMEHTOM.

Tak Kak 4ynucno guHamMmyYeckux nepemMmeHHbIX 1 obLekToB U CyulecTBytoLlee ceobogHoe NpOCTPaHCTBO NaMATK Onda
pa3MeleHnAa HOBbIX AUHAMWYECKUX NepeMeHHbIX Unn 06BLEKTOR 3aBUCKUT OT COCTOSIHWUSA CUCTEMEI B MOMEHT UX pa3Melle-
HWA, TO NpK pasMelleHn nv Nnpyu MCnonb3oBaHWK NepemMeHHbIX UMK 0OBLEKTOR BO3MOXHbLI cBoMN. Hanpwmep, ecnu obbem
ceobogHOW namaTu, pacnpe,u,enﬂemt.m CUCTEMOW, HEAOCTAaTOYEH, TO cogepXXMMoe nNamATh ,ﬂpyFOPI nepemeHHoﬁ MOXET
ObITb HEeYMBbILNEeHHO CTepTOo. Ecnn guHamuyeckme nepeMeHHble Unn 06beKTBI He MCNONb3yrwTCA, TO NOABMNEHUE 3TUX
OLUMBOK MCKIMYEHO.

Heobxogumebi orpaHn4eHMA Ha ncnonbk3oBaHWe JUHaMU4eCcKnX 06BEeKTOB, ecnn AMHaMUYECKOEe NOBEOEHNE HE MO-
KET BbITb TOYHO npenckasaHo C NOMOLLbD CTaTU4EeCKOro aHanumsa (TO €CTb nepej BbINONHEeHWeM I'lpOI'paMMbI), 1 NoO3aToMy
HE MOXeT BbITb rapaHTMpoBaHO NpenckasyemMoe BbiNONHeHWe nporpamMmmbil.

B.2.6.4 I'IpoaepKa co3gaHnAa OUMHaMWYeCKMxX nepemMeHHbIX Unnu gMHaMU4ecKux 06bekToB npu BbINONHEHWW NpO-
rpamMmbl

Llenb o yﬁe,.':lMTbCﬂ B TOM, 4YTO NaMsAThb, B KDTOpOﬁ [OMKHBI BbITh pasmelleHbl guHamMmu4eckne nepemMeHHble 1 0bb-
eKTbl, ceoboaHa oo ee 3arpysku, a pasMmelleHue B HEeWn AMHaAMUYECKUX nepeMeHHbIX 1 0OLEKTOR BO BpemMaA BbINONMHEHKWA
nporpamMmMbl He NOBNUAET HA YXKe CylleCcTByrLWne B Hen nepemMeHHble, JaHHble N Kodbl.

MpumeyvyaHumne — Ccbinka Ha gaHHbln MeTod/cpencteo npueepdeHa B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.1).

OnucaHve. B cny4ae NpUMeHeHUA STWX CPEACTB K AMHAMUYECKUM NepeMeHHBIM OTHOCAT Te NepemMeHHbIe, KOTo-
pble UMEKT CBOM KOHKPETHbIE 1 abCONTHLIE agpeca B NamsiTH, YCTaHaBNMBaeMble BO BPEMS BhINONHEHWS MPOrpaMMbl
(B 3TOM CMbICTE AMHaMWYeCKUe NepeMeHHble ABNAKTCA Takke aTpubyTaMmm 06LEKTOR).

MaMATbL NPOBEPAKT annapaTHeIMKA UMM NPorpaMMHBIMU CpeacTBaMu, Y4TobObl onpefenuTs, cBobodHa N OoHa [0
pa3MelleHUs B Hell AMHaMUYEeCKUX NepeMeHHbIX UMM 0BLEeKTOB (HanpuMep, Ans Toro, YToBbl UCKIOYUTL NepenonHeHne
cTeka). Ecnu pasmelleHne He pa3peluaeTcs (HanprMep, eCcrii eMKOCTM NaMsATU MO KOHKPETHOMY afpecy HeoCTaTOuHO),
OOMKHBI BbITh NPEAnPUHATHI COOTBETCTBYIOWME AencTBMA. Mocne UCnons30BaHus QUHAMUYECKUX NepPeMEHHBIX UM 06b-
EKTOB (HanpumMep, nocre BbIXO4a U3 NOANpPorpamMmsl) BCA UCMONb3yemMasn MMy NaMaTb 4ormkHa ObiTe ocBobGOMXOeHa.

I puMeHaHNE — AJ'leepHaTVIBHbIM METOOOM ABNAESTCA AEMOHCTPAaUMAa CTaTUHECKOro pacnpegeneHna naMmaTun.

B.2.6.5 OrpaHnyeHHOe MCnonb30BaHWe NpepbIBaHni
Llene — coxpaHeHue BepudnLMpyemocTu U Tectupyemoctu MO,

MpumeyvyaHune — Ccbinka Ha gaHHbIW MeToa/cpencTteo npueegeHa B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.1).

Onucanve. WMcnone3oeaHwe npepbiBaHWin QOMKHO BbiTe orpaHuyeHo. MpepbiBaHUsa MOryT ObiTbe MCMOMB30BaHbI,
ecnv oHW ynpoLwaroT cuctemy. Mcnonbzosanue MO ans 06paboTku NpepbliBaHWI AOMKHO BbITh 3anpeLLeHo B KpUTUYECKUX
CUTyaumsx ANs BeINONHAEMbIX (DyHKUMIA (HanpuMep, KpUTUYHOCTb NO BPEMEHU, KPUTUYHOCTE M3MEHEHWI daHHbIX). Ecnn
npepbIBaHUA UCMOMbL3YHOT, TO CNegyeT YyCTaHOBWUTb MakCMarnbHOe BpeMs BbIYMCIEHUS, B TEYeHe KOTOPOro NpepbiBaHne
3anpelueHo. Micnone3oBaHWe NpepbiBaHWA U X MacknpoBaHWe criedyeT nogpobHO AOKYMeHTUPOoBaTb.

B.2.6.6 OrpaHn4eHHOe UcnonsL3oBaHWe ykasarenemn

Llene — wvcknioveHne npobnem, cBA3aHHLIX C AOCTYNOM K AaHHbIM Be3 npenBapuTensHOM NPOBEPKM TUNa WU Ava-
nascHa ykasatens; obecnedyeHne MoOynbHOMO TECTUPOBaHWA W BepudUKaLMM NporpaMMHbIX CPEACTB; OrpaHuYeHne no-
CrneacTBMA OTKA30B.

Mpumevyanune — Ccbinka Ha AaHHbIA MeTog/cpencteo npusBeneHa B TOCT 34332.4—2021 (npunoxeHue b,
Tabnvua B.1).

Onucanwme. B npuknagHom MO apudmeTvka ykasatenein MoxeT BbiTe MCNOMb30BaHa Ha YPOBHE MCXOAHOrO koaa
TOMBKO B Cry4ae, ecrv TWM W OUanasoH 3Ha4YeHuin ykasaTena AaHHbiX (4Ns rapaHTvv TOro, YTO CChIKa ykasaTens Ha-
XOAUTCH BHYTPW KOPPEKTHOrO afpecHoro npoctpaHcTea) ByayT nposepeHsl nepen noctynoM. MexnpoueccHoe B3anmMo-
OEeWACTBUE B NPUKNagHbLIX NporpaMmax He OOMKHO BbiTh OCYLLECTBNEHO NPsSMbIM AOCTYNoM mexay 3agadamu. O6meH
OaHHBIMUW CrieayeT OCYLECTBNATL C MOMOLLLI0 ONepPaLMOHHOW CUCTEMBI.

B.2.6.7 OrpaHn4yeHHOe UCnonbL3oBaHue pekypcuid

Llens — mncknioyeHne HeBepUULIMPYEMOTO U HETECTMPYEMOTO MCMONBL30BaHUA BbI30BOB NOANPOrpamm.

MpumevyaHue — Ccbinka Ha AaHHbIA MeTog/cpencTso npuseneHa B NOCT 34332.4—2021 (npunoxeHuwe b,
Tabnuua b.1).

Onucanue. Ecnv ncnonb3yoT pekypcuio, TO A0MmKeH BbiTh onpeaeneH YeTkMA KpUTEPUIA, KOTOPLIA AenaeT rmyBuHy
peKkypcuu npeacKasyemMoi.
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B.2.7 CTpyKTypHOe nporpamMmmMmupoBaHue

Llens — npoekTupoBaHWe 1 peanuaalns nporpaMmMbl C MCNONb30BaHWEM NMPaKTUYECKOro aHanmaa nporpammel 6e3
ee BbINnonHeHus. MporpaMmma MOXET cofepkaTh TONbKO abCconTHLIA MUHUMYM CTaTUCTUYECKU HETECTUPYEMOTO NOBEAe-
HUS.

MpumeyvyaHune — Ccbinka Ha gaHHblM meToa/cpeacteo npueegeHa B FOCT 34332.4—2021 (npunoxeHune A,
Tabrnivua A.4).

Onwucanue. [Ansg MUHYMWU3ALUM CTPYKTYPHOW CNOMXKHOCTY NPOrpaMMbl CrieayeT NpUMEHATE CredyoLlme npuHLMNbL

- pasgenaTb NporpaMmMy Ha noaxogdiime, HebonbLlne, MUHUMANbLHO CBA3aHHLIE NMPOrpamMMHbIE MOZYMW, BCE B3au-
MOZENCTBMA MEXIY KOTOPbIMU TOYHO CneuupuLMpoBaHs.l;

- COCTaBMATL MOTOK YNpaBneHus NporpaMMHbLIMA MOAYNSMW C MCMNONb30BaHWEM TakUX CTPYKTYPUPOBAHHBIX KOH-
CTPYKUMWI, KaK NoCneaoBaTensHOCTU, UTEpaLUMK U BblIBOp;

- obecneyrBaTe HEGOMBLLLOE YNCINO BO3MOXKHLIX NMYTEW Yepes NporpamMmmMHbIeE MOAYNX M BO3MOXHO Gonee npoctsie
OTHOLUEHWUA MEeXJy BXOAHLIMU U BbIXOOHBIMU MapaMeTpamu;

- UCKIKOYaTb CrOXHbIE BETBMEHUA W, B 4ACTHOCTM, Be3sycroBHble nepexoasl (goto) Npu Cnons30BaHUK A3bIKOB Bbi-
COKOTO YPOBHS;

- M0 BO3MOXHOCTW CBA3LIBATEL OrpaHMYEHUs LIMKNA U BETBMNEHNE C BXOAHLIMW NapaMeTpamu;

- UCKNKOYaTk UCMOMb30BaHNE CIIOXKHBIX BEIMMCNEHUIA B BETBMNEHNN W LMKIE.

CnepyeTt “cnonb30BaTth CBOWCTBA S3bIKOB NPOrpaMMUpoOBaHUs, KOTOPLIE CNOCOBCTBYIOT yKasaHHbIM BbILE MPUWH-
uunam, NpeanoymTan Mx Apyrum CBOMCTBaM, KOTOpble cHMTaloT bonee ahhekTUBHBIMM, 3a UCKITIOYEHWEM CITy4YaeB, Korga
ahheKTUBHOCTL NprobpeTtaeT abComMOTHLIA NPUOPUTET (HanpuUMep, HEKOTOPbIE KPUTUYHLIE K Be30MacHOCTU CUCTEMBI).

MogpobHoe onucaHne gaHHoro metoga/cpenctea npueedeHo B [104]1—[106].

B.2.8 OrpaHuuyeHve gocTyna/MHKancynsauusa nHgpopmauyum

Llens — npenoTepalleHne HenpegHaMepeHHoTo OOCTyNa K AaHHBIM UNK npouegypam u obecneyeHne Tem cambiM
KadecTBeHHOW cTpykTypbl [10.

MpumeyaHune — Cchbinka Ha AaHHbln meton/cpeacteo npvBegeHa B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuua B.9).

OnwucaHue. OBLEenoCcTYNHbIE ANA BCEX MPOrpaMMHbIX KOMMOHEHTOB AaHHbIE MOTYT ObITb CNy4alHO UM HEKOPPEK-
THO MOAMMULIMPOBaHbLI MHOBBIM M3 3TUX KOMMNOHEHTOB. JtoObIe M3MEHEHUs 3TWUX CTPYKTYP AaHHbIX MOryT notpeboBaTb
nonpo6HOM NPOBEPKU NPOrPAMMHOIO KOAA U CEpPbe3HbIX UCMPaBNeHWN.

OrpaHunyeHne goctyna npeacraesnaeT cobon obLwmin MeTo K MUHMMM3aLMK yKasaHHbIX Beille npobnem. Kniovesble
CTPYKTYPbI AAHHBIX «CKPbITBI», U C HAMU MOXHO paboTaTk TOMbLKO Yepes KOHKPETHLIW Habop npouenyp AocTyna, aTo no-
3BonsAeT MoaNULMPOBaTE BHYTPEHHWME CTPYKTYPbLI AaHHbIX UNK A00aBNATE HOBLIE NPpOLUeaypbl M NPW 3TOM He OKa3blBaTb
BMMAHWA Ha (DyHKLUMOHaNbHOE NOBedeHWe OcTalnbHbIX MporpaMMHbIX cpedcTB. Hanpumep, katanor MMeH OMPEeKTOpUWIA
MOXET MMETb NpoLedyphl AOCTYNa «BCTABUTLY, «Y4ANUTb» U «HaWTu». [pouedypel OOCTYNA U CTPYKTYPbl BHYTPEHHUX
OaHHbLIX MOFYT BbITb M3MEHEHbI (HAanpUMep, NPU UCNONL30BAHUKM PA3NUYHLIX METOAOR NPOCMOTPAa UMW 3anNOMUHaHUN UMEH
Ha »KeCTKOM AWCKE), He OKa3blBas BITMAHWA HA NOrMYEeCKoe NOBEAEeHNE OCTalbHbIX NPOrpaMMHbIX CPEACTB, UCMOMb3YHLLMX
3TV NpOLEaYPhI.

B naHHoM cny4ae crnefyeT UCNOoNb30BaTh KOHLIEMNLMIO abCTpakKTHLIX TUMOB OaHHbIX. Ecnv HenocpeacTBeHHas npo-
BEpPKa He NpegycMOTPEeHa, MOXEeT oKasaTbCa HEOBXOAWMBIM NPOBEPUTL, HE BLINO MK CryYyaHo pa3spylueHo abcTparvpo-
BaHue.

MoapobHoe onncaHve gaHHoro meToda/cpeactea npueedexo B [104], [105].

B.2.9 MoaynbHBIA noaxon,

Llenb — OekoMno3uums NporpaMMHOiA CUCTEMbl Ha HeOOoMbLUME 3aKOHYEHHbIE MOAYNW B LENnsaX COKpalleHUA CroX-
HOCTW CUCTEMBI.

MpumeuvaHune — Ccbinkv Ha AaHHbIR MeTog/cpenctBo npuBeaeHbl B [OCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.4 n npunoxenue b, Tabnuua 5.9).

Onucanue. MogynbHbIV NOAX0A, UM MOAYNAPU3aLUs, BKIMKOYaeT B cebs HECKOMBKO pasnnyHbIX NpaBun AN 3Tanos
U npoekTa INO (NpoekTupoBaHWA, KOOMPOBAHWA 1 aKcnnyaTauuu). TU npaBuna MoryT ObiTb pasnuyHLIMA B 32BUCUMO-
CTW OT peanuayemblX METOA0B NPOEeKTMPOBaHWA. BONbLIMHCTBO METOA0B NOAYMHAIOTCA CNEQYOLWMM NpaBmMnam:

- NpOrpamMmmHbIA MOAYINb (MNK NoANporpamMmmMa, YTo OAHO U TO e) AomkeH BbiTb cocTaBneH Tak, YToBbl BLINOMHSAN
OOHY 4eTKO COopMYyNMpOoBaHHYH 3adaqy unun yHKUMIO;

- CBA3M Mexay nporpaMMHbIMK MOLYNSMU OOMKHb! OblTe OrpaHU4eHsl U CTPOro onpefeneHsl, ypoBeHb CBA3HOCTU
KayKaoro nporpamMMHOro Moaynsi AOMmKeH BbiTe BbICOKMM,;

- COBOKYMHOCTU NognporpamMm crefyet CTpouTe Tak, YTobel obecnevmBate HECKONBKO YPOBHER NPoOrpaMMHbIX Mo-
ayneit;

- pa3mepkl NoANpPorpamMm cregyeT orpaHUyYUTb HEKOTOPBIMWM KOHKPETHBIMM 3Ha4YeHUAMM, 0BbIYHO OT OBYX A0 YeTbl-
pex pa3MepoB 3KpaHa;

- nognporpamMmmbl AOMKHbI ObITe BbINOMHEHBI TOMBKO C OAHNUM BXOA40M W OOHWM BbIXOOOM;
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- MpPOrpaMMHble Mogyny OOMKHbI BbITe TakuMK, YTOBLI B3anMOOeNCTBOBaNM ¢ ApYrMMy NporpaMmMHeIM1U MOAYNAMK
yepes CBoW MHTepdelcsl, rae ucnonesytoTes rmobansHele unu obwmue nepemeHHble, KOTOpbIE JOMKHbI BbITh XopoLwwo
CTPYKTYPUPOBaHBI; AOCTYN K HUM JOIMKEH HAaXOAWTbLCH NOA KOHTPOMEM, U UX UCNOMb30BaHUE B KaXO0M KOHKPETHOM Cry-
Yyae AOoMKHO BelTe 060CHOBAHO;

- BCE MHTepdenchl NPorpaMMHbIX Mogynen AOMKHbI BbiTb NOMHOCTLIO AOKYMEHTanbHO 0OPMEHbI;

- BCe MHTepdeiChl NporpaMMHbIX MOAYNen AOMKHbI BbITb BbINONHEHbI TakK, YTOOb! OHW cogepKanu ToMbKO HeobXo-
AMMble ANns ux PyHKUMOHUPOBaHWA napameTpbl. OgHako aTa pekoMeHAauus YCNoxHeHa TeM, YTO S3bIK nporpaMMupoBa-
HWUA MOXeET MMEeTb NapameTpbl MO YMONYaHWI0 UMK TEM, YTO NCMOMb30BaH 0B BLEKTHO-OPUEHTUPOBAHHbIM NOAXOA.

MNopopoBHoe onvcaHve gaHHoro metoga/cpencTea npuBegeHo B [58], [105].

B.2.10 Ucnonb3oBaHue OOBEpPUTENbLHbLIX/MPOBEPEHHbIX 3NIEMEHTOB NporpamMmmMHoro obecnevyeHus

Llene — wvcknoyeHne Takoro NpoekTMpoBaHWA NPorpamMmHbIX MOZyneil U 3NeMeHTOB, KOTOpoe Bbli3biBano Obl He-
06X0OMMOCTb UX WHTEHCUBHBIX MOBTOPHLIX NPOBEPOK UMK NEPENPOEKTUPOBAHWA ANA KAXO0ro HOBOro npuMeHeHus. Vc-
Monb30BaHWe NPeuMyLLEecTBa MPOeKTOB, KOTOPbIe He Bbinu (hopManbHO UM CTPOTO NPOBEPEHBI, HO AN KOTOPbIX MMeeTCs
NpodoMKMTENBHBIA ONBLIT akcnnyaTauuy. KMicnone3oBaTe NPeEUMYLLECTBA YKe CYLLECTBYHOLWMX NPOrpamMMHBIX 3NEMEHTOB,
KoTOpble Oblny NPpoBEepeHbl 45 PasnuYHbIX NPMMEHEHWIA M ANA KOTOPbIX CYLLECTBYET COBOKYMHOCTL 4OKa3aTenbCTB nod-
TBEPXAEHWNA COOTBETCTBUS.

MpumeyvyaHnune — CchbinNkn Ha daHHbIM MeTon/cpencTBo npusedeHsl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuupl A.2, A.4 v npunoxeHve B, Tabnuue B.2, B.4).

Onucanue. [aHHbld METoa NO3BONAET NPOBEPUTE HAMMYKME B NPOrPaMMHBIX KOMMOHEHTaX CUCTEMaTUYECKUX OLLIW-
BOK NPOeKTUPOBaHMA W/UMK 3KCMyaTaLMOHHBLIX OTKa30B.

CTpOWUTL CNOXHYK CUCTEMY, UCMONb3YA 3NeMeHTapHbIe KOMMOHEHTHI, HeLlenecoobpaaHo. Kak npaBuno, Ncnonbay-
HOT OCHOBHBbIE Y3kl («MOOYNW»), KoTopble BbiNK pazpaboTaHbl paHee AnA 06ecnevyeHns HEKOTOPbIX NOME3HBIX (YHKLUWA K1
KOTOpbIE MOTYT ObITb MCNOML30BaHbI ANA peann3aln HEKOTOPOoK YacTii HOBOW CUCTEMBI.

XOpoLo NpoAyMaHHLIE Y CTPYKTYPUPOBaHHLIE MPOrpaMMUpPYEMBIE 3MEKTPOHHBIE CUCTEMbI COCTOST U3 psiga npo-
rpaMMHbIX MoOyneil, KOTopble pasnuyarTcs Mexay cobol M B3auMOOEeWCTBYIOT ApYr C OPYrOM BMOMHE OnpeaeneHHbIMN
cnocobamu. opmupoBaHe BUBNUOTEKW Takux 0BLLENPYMEHUMbIX MPOrpaMMHbIX MOZYMNEN, KOTOPLIE MOXHO MOBTOPHO
MCMNOMb30BaTh B HECKOMBKUX NPUMEHEHWSAX, NO3BOMSET DOMbLUYD YacTb PecypCcoB, HEOBXOOMMbIX OMS NOATBEPXOEHUA
COOTBETCTBUA MPOEKTOB, pacnpenensiTs No HECKONbKUM MPUMEHEHUSIM.

OpHako Ana NpUMEHEHNIA, CBA3aHHbLIX C BE30MacHOCTLIO, BaXKHO MMETL 40CTaTOYHYH YBEPEHHOCTL B TOM, YTO HO-
Baa cUCTEMA, BKIMHOYAIOLLAA 3TU YKe CYLLECTBYIOLIME MOLYNU, MMEET Heobxoaumyo nonHoTy GezonacHocTu, U YTo bea-
ONacHOCTb HOBOW CUCTEMbI HE HAPYLIAETCA HEKOTOPbLIM HEKOPPEKTHLIM MOBEAEHWEM YIKE CYLLECTBYIOLLNX MOLYNEN.

CyLLecTBYHOT ABa NoAxoaa, Kak 0bpecT yBEPEHHOCTE B TOM, YTO MOBEAEHUE YIKE CYLLECTBYHOLUMX MOOYNEeR TO4YHO
W3BECTHO:

- NPOBECTU BCECTOPOHHWIA aHanW3 onbiTa 3KCNnyatauum Moayns, 4Tobbl NPOAEMOHCTPUPOBaTL, YTO ModyMb Obin
«MNPOBEPEH B 3KCMIyaTaLuny;

- OLIEHUTb COBOKYMHOCTb [0Ka3aTenbCTB NOATBEPXKAEHWUA COOTBETCTBMSA, KoTopas Obina cobpaHa gonsd noBedeHus
Moayns, 4Tobbl onpeaenuTs, COOTBETCTBYET N 3TOT Moy TpeboBaHMAM HaCTOALLErNO cTaHaapTa.

B.2.10.1 MNpoeepka B akcnnyaTaumm

TonbKko B pefkux crnyyYasx NMpoBEpKM B aKcnnyaTauumn ByaeT A0CTATOYHO B KayecTBe e4MHCTBEHHOrO CPencTRa,
rapaHTupytowlero ansa goeeputensHoro moayns MO goctkeHue nm Heobxogumoro YI1B. [ns cnoXHbiX Mogynen co MHO-
TMMK BO3MOXHBIMU (DYHKLUMAMK (HanpyvMep, onepaunoHHOK CUCTEMbI) BaXKHO YCTaHOBUTL, kakasa 13 yHKUMWIA 4OCTATOYHO
NpoBEpeHa Np1 ee UCNonb3oBaHvW. Hanpumep, Nnpoueaypy caMmoTeCcTUpOoBaHua AnA oGHapyxeHus ownbok, ecrnv B Nnepu-
0 ee 3KCNnyaTaLMu He NOSBUNOCH OTKA30B, HEMb3A paccMaTpUBaTh Kak NPOBEPEHHYIO B aKCNyaTtauuu.

[MporpaMmMHbIA MOAYNb MOXET ObITb NMPU3HAHHLIM MPOBEPEHHBIM B 3KCMMyaTalumn, eCnu OH COOTBETCTBYET crnegy-
HOLLMM KPUTEPUAM:

- cneuudukauns He MeHANACck;

- UCMONbL30Barncs B CUCTEMAaX B pasnuyHbIX obrnacTsax NpUMeHeHWs;

- NPOOOMXUTENBHOCTE CPOKa Ero aKCcnnyaraumMm He MeHee roga;

- NPOOOMKUTENBHOCTE 3KCNnyataumu cooTeeTcTByeT YIB MM cOOTBETCTBYIOLLEMY YUCHY 3aNpOCOB; 4118 AEMOH-
CTpaLMK YacToThl OTKA30B, HE CBA3aHHLIX C BE30NacHOCTBI, MEHEE YeM:

- 102 Ha ogwH 3anpoc (B roa) ¢ 95 %-HbIM YpoBHEM foBepus [Heobxoanmo 300 aKkcnyaTaLuuoHHbIX NPOXOXAEHMIA
(B rop)l;

- 1075 Ha oguH 3anpoc (B roa) ¢ 95 %-HeiM ypoBHeM noBepus [Heobxomumo 630000 aKcnnyaTaLMoHHBIX NMPOXOXAE-
HWK (B rog)].

[MpumeyaHune — MatemaTudeckuin annapart, obecne4nBaoLLnin YACNOBLIE OLEHKW 4aHHOrO MeToaa, NpUBeaeH
B nNpunoxeHun I AHanornyHeli MeToq 1 cTaTUCTUYECKUA Noaxod n3noxeHsl Tawke B 5.5.4;

- BeCb OMbIT 3KCnnyatauM cBA3aH C N3BECTHbIM I'IpOCbI/IJ'leM 3anpocoB d)yHKLI,MﬁI nporpaMmMmHOro mMogyna aona ra-
PaHTUK TOro, 41O YBeﬂMHMBaDMMﬁCﬂ onbIT IKCNnyaTauunn OelCTBUTENBHO NpUBOANT K YBENUYEHUIO 3HaHWI O NoBEeLEHUM
nporpaMMHOro Moaynsd, CBA3aHHONo C COOTBETCTBYHOLLKMM npocbmneM 3anpoca;

- ero OTKasbl He CBA3aHbl ¢ 6e30NacHOCTLH.
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MpumedyaHune— OTKas, HEKPUTUYHLIM ANA 6e30MacHOCTM B OHOM KOHTEKCTE, MOXET ObITb KpUTUYEH ansa 6es-
0OnacHOCTU B APYrOM KOHTEKCTE, U HaobopoT.

[na npoBepkW COOTBETCTBUA NPOrPaMMHOrO MOZyrsi COOTBETCTBYIOLLEMY KPUTEPUIO AOMKHB! BbITh 4OKYMEHTANEHO
octhopmMneHs:

- TOYHasa naeHTUUKaLMA O KaXO0W CUCTEME 1 ee INEMEHTAX, BKMIOYaa HOMepa BEPCUMIA (Kak Ans NporpamMHbIX,
TaK ¥ 4nA annapartHelX CpeacTB);

- ugeHTudrKaumsa none3oeaTtenen ¥ NPOAOMKUTENBHOCTE UX paboTkl,

NPOAOMKMTENBHOCTE IKCMTyaTaumn CUCTEMBI;

- Npouedypa Belbopa cUCTEM, MPUMEHAEMBIX NONb30BaTENAMM, U CyYaeB UX MPUMEHEHNS,

- npouenypbl 0BHapyXeHns 1 perucTpaumy OTKas3os W yCTpaHeHus cBoes.

B.2.10.2 OueHka COBOKYMNHOCTW AOKa3aTENLCTE NOATBEPKAEHNS COOTBETCTBUSA

Yxe cywecTBywmi Mogynb MO — 3To TOT MOAYMb, KOTOPLIN YiKe CyLecTBYeT U He Bbin pa3paboTaH cneumnanbHo
ONSA TeKkyllero npoekta. Yxe cylwecTsylowee MO moxeT OblTb KOMMEPYECKMM AOCTYMHBIM MPOAYKTOM, MM OHO MOXET
GbiTe paspaboTaHo KakoW-TO opraHusaunen Ansa npedbloyLWwero U3aenus unv cuctemsl. NpeasapuTensHo cyLlecTByoWwee
MO moxeT nnu He MoXeT BbITb pa3paboTaHo B COOTBETCTBMM € TpeboBaHMsAMKW HACTOALLEro cTaHaapTa.

[ns oueHKW NonHoTLI 6e30NacHOCTY HOBOW CUCTEMbI, BKIOYAIOLLEN YXKe CyLLeCTBYIOLME NPorpaMmmel, Heobxogrnma
COBOKYMHOCTE 40Ka3aTeNnbCTB NOATBEPKAEHNS COOTBETCTBUA ANA ONpeaeneHus NoBegeHUs yxe CyLLecTBYOLEero Moay-
nsa. OHa moxeT BbITh NonyyeHa M3 cobcTBEHHOW OOKYMEHTaUMM MOZYNA W onncaHwWsa npouecca paspaboTku mogyns wunu
MOXET BbITb CO34aHa UMW AONONHEHA AOMOMHUTENBHBIMUW KBANNPULUMPOBAHHBIMWN MEPONPUATUAMM, BbINONHEHHBIMU pas-
paboTtyukom HoBol CBC vnu Tpeteumu nuuamu. BoamoxHOCTM 1 OrpaHuyeHns NOTEHLMaNbHO NOBTOPHO UCMOMNb3yeMoro
NpOrpaMMHOro Mogdyns onpefenstoTca B pyKoBOACTBE No 6e30nacHoCTM Ans NPUMEeHSeMbIX M3genui.

B nobom cnyyae pomkHO cyllecTsoBaTh (MU OOMkHO ObiTb CO3OaHO) pyKoBOACTBO no BesonacHocTW And npu-
MEHAEMbIX M3AEMWIA, KOTOpOe obecnevnBaeT ageKkBaTHYI0 BO3MOKHOCTb BbIMOMHUTL OLEHKY MOMHOTEI 6E30MacHOCTM KOH-
KpeTHOW hyHKL MM Be30nacHOCTU, KOTopasi NOMHOCTEH UK YacTUYHO peanuayeTcs MOBTOPHO MCNOMb3yeMbIM 31IEMEHTOM.
Ecnuv pykoBOACTBO OTCYTCTBYET, TO AOIMKEH OblTh CAENaH KOHCEPBaTWMBHLIN BLIBOA O TOM, YTO ANsi MOAYNA He MOATBEpX-
OEHa BO3MOXHOCTb €ro NOBTOPHOMO MCMOMb30BaHWA B CUCTEME, CBA3aHHOW ¢ GezonacHocTeio. (3TO He 03HaYaeT, 4To
Ans aneMeHTa BoobLe He NOATBEPKAEHA BO3MOXHOCTE €70 NMOBTOPHOIO MCMONB30BaHNS, MPOCTO B A@HHOM KOHKPETHOM
crny4ae He BbIN0O HaW4eHO OOCTaTOYHO OOKa3aTeNbCTB. )

HacToawwmi ctaHaapT npeabaenaeT ocobelie TpeboBaHWA K codepaHuio pykoBoacTea no BesonacHocT Ana npu-
MeHsaeMblx uagenuin, cm. FOCT 34332.3—2021 (npunoxeHue ) n FTOCT 34332.4—2021 (nognyHkTel 7.4.2.12 1 7.4.2.13).

B pykoBogcTee no 6e3onacHocTy Ans NpUMEeHseMbiX U3Lenuid OMKHO BblTe OTPaXKEHO, YTO:

- NPOEKT MOAYNsA U3BECTEH U OKYMEHTUPOBaH;

- MOAynb NoABeprarncsa nNpoBepke W NOATBEPXKAEHWI0 COOTBETCTBMA Ha OCHOBE CMCTeMaTWM4ecKoro nogxoda ¢ Ao-
KyMeHTanbHo ohopMINEHHON NPOBEPKOM M aHANW30M BCEX 3NEMEHTOB MOZYNA W Koga Moayns;

- HEWMCMNONB3YEMbBIE WU HEHYXHbIE PYHKUWMM MOOYNS HE NOMELLAIOT HOBOW CMCTEME BhINONMHEHWA CBOMX TpeboBaHui
K BesonacHocTK;

- ObINK BbISBMEHbI BCe BEPOATHbIE MEXaHW3Mbl OTKa3a MOAYNSA B HOBOW cUCTeMe W BbIfo BbIMOMHEHO WX COOTBET-
CTBYIOLLEE CMAMMEHWE.

Mpw oueHke dyHKUMOHANBHOW 6E30NaCHOCTU HOBOW CUCTEMBI AOMKHO ObITh YCTAHOBMEHO, YTO MOBTOPHO WCMOMb-
3yeMbli MOAYMNb NPUMEHSAETCA CTPOTO B Npedenax BO3MOXHOCTEW, KOTopble Ans 3Toro moayns beinv obocHoBaHeI gokasa-
TENLCTBOM W NPeanonoXeHnsMmU B pyKOBOACTBE Mo Be30nacHOCT AN NPUMEHSAeMbIX U3Oenui.

MoapoBbHoe onucaHWe OaHHoro Metoga/cpeacTtea npueefeHo B [107]1—[109].

B.2.11 lNpocnexuBaemMocTb

Llens — oBecneuunTs cornacoBaHHoCcTe Mexay atanamu XKL 3/3/M13 CB3C cuctembl.

OnucaHue. Ytobel ansa MO rapaHTupoBaTh, 4TO pesynbTaThl AedcTBuiA Ha atanax XL cooteeTcTBYIOT TpeboBaHuaAM
KoppekTHoW paboTsl 3/3MN3 CB3C cucTembl KpaillHe BaXKHO rapaHTupoBaTh obecneyeHne COOTBETCTBUA MeXOy aTanamu
XU cuctembl. KnioveBbiM NOHATUEM 3[eChb ABMNSAETCA «MPOCNEXMBAEMOCTL» MEX Oy AeNCTBUAMK. DTO BbINOMHEHWE aHa-
nv3a BAUSHWSA, NPOBEPSAIOLLET0, YTO PELUEHNUS, NPUHATEIE HA PaHHEN CTagun, afeKkBaTHO peanuaoBaHsl Ha Bonee no3gHKx
CcTaausx (MpsMas NPoCNeXnMBaeMoCTb), M YTO peLleHus, NpKHSATLIe Ha Bonee No3gHeM aTane, AeMCTBUTENBEHO Heobxoan-
Mbl ¥ CAHKUMOHWPOBaHb! paHee NPUHATLIMK PeLleHnaMn (0BpaTHas NpocnexnBaemocTb).

MpsmMas npocnexvBaemMocTs B OCHOBHOM CBfi3aHa C MPOBEPKOW agekBaTHOCTM TpeboBaHWi Ha Bonee nosgHux
atanax KL cuctemsl. NpsamMasn npocnexmBaeMocTb BaxHa B Heckonbkux Todkax XKL 3/3/M3 CB3C cucteMbl cnefyroLlas:

- o1 TpeboBaHnin 6esonacHocTy cucTeMbl K TpeboBaHuam BesonacHocTy M0O;

- oT cneundukayun TpeboBaHui 6esonacHocTu MO cuctemel k apxutektype NMO;

- oT cneyudukaumm TpedosaHuin 6esonacHoctu MO K paspaboTke IMO;

- ot cneyundukaumnm Tpebosaruin npoektuposaHus MO Kk cneumdrkaumm Mogynsa U UHTErPaLMOHHBIX TECTOB;

- oT cneyundukaumm Tpeboeanuin BesonacHocty MO K NnNaHy noaTBEpPKOEHUA COOTBETCTBUS;

- oT cneundumkaumn TpeboeaHnin 6ezonacHocTk MO K nnaHy mogndukauuu MO (BkNYas NOBTOPHbLIE OLEHKY M
NoATBepXaeHWe COOTBETCTBUA);

- oT cneuundukaumm npoekta MO k nnaHy Bepudmkaumm N0 (Bknioyan BepudrUKaLmio aHHbIX);

- o Tpeboeanuin FOCT 34332.4—2021 (pa3nen 8), K nnaHy oLeHKY pyHKunoHansHon BesonacHocTu MO.
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ObpaTHas NpocneXnBaeMoCTb B OCHOBHOM CBfi3aHa C NMPOBEPKOW, HACKOMbKO KOPPEKTHO NibbiM TpeboBaHuem
0BOCHOBBLIBAETCS Kaxaoe peanv3aunoHHOEe pelleHre (peanusaumnsa NoHMMAaeTcs B LWMPOKOM KOHTEKCTE, 8 He TOMbKO pe-
anuzauwa kopa). Ecnu Takoe o6ocHOBaHWE OTCYTCTBYET, TO peanuiauusa ByaeT cogepaTh YTO-TO HE HYXKHOoe, YTo npu-
BedeT K YBENUUYEHUIO CIIOXHOCTU, HO He 0Bs3aTenbHO YOoBNeTBOpUT Nniobomy peansHoMmy TpeboeaHuio kK CBC. ObpatHasa
NPOCMEXNBAEMOCTb BaXKHa B HECKOIbBKUX TOMKAX XW3HEHHOO LUKMKIa cucteMmbl besonacHocTu:

- oT Tpebosanvil He3onacHOCTM K BOCMpUHMMaembIM noTpebHocTaMy Be3onacHocTy;

- oT apxuTekTypbl [0 k cneundukauumu TpedboeaHui k NO cucTeMbl BezonacHoCTy,

- oT getansHoro npoekTta MO k apxutekType M0O;

- OT NpOrpaMMHOro Kofa K AetansHomy npoekty MNo;

- OT NNaHa NoATBepXaeHuUa cooTeeTcTBMA BesonacHocTu MO k cneyndumkaumm Tpeboanuii 6esonacHocTtu M0;

- oT nnaHa mogudukauun MO k TpeboeaHuam besonacHoctu MNO;

- OT nnaHa eepudukauum MO (BkN4Yan Bepudukaunio gaHHbIx) K cneumndukaunmn npoekrta MO.

MoopoGHoe onvcaHWe gaHHOro MeToda/cpencTea NpueedeHo B [85].

B.2.12 MpoekTupoBaHue nporpaMmmMHoro o6ecrneyeHnsn 6e3 coxpaHeHUA COCTOSIHUA (UMK C OrpaHUYEHHLIMU
COCTOSIHUAMM)

Llene — orpaHnyuTe cnoxHocTe noeegeHns MNO.

MpumeyvyaHumne — Ccbinka Ha gaHHbln meTog/cpencteo npueedeHa B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuvua A.2)

OnucaHwne. PaccmoTpyM nporpaMMy, KoTopas obpabaTeiBaeT nocnegoBaTenbHOCTL OnepaLuii (Nepexogos cocTos-
HWIA): OHa nony4aeT NocnegoBaTeNeHOCTh BXOAHbBIX AaHHBIX M ANA KaX4oro U3 HUX BblOaeT BbIXOAHbIE AaHHble. [Tporpam-
Ma TaKkxe crnocobHa 3anoMWHaTL HEKOTOPbIE MW BCE COCTOSAHUS B NPOLECCE BbIYUCIEHWUA U MOXET Takke 3anoMuHaTh
CBOIO UCTOPUIO B COCTOAHUSAX» U YYWUTLIBATL 3TO COCTOSHUWE NPW BBIMMCNEHUM TOMO, Kak pearvpoBaTb Ha nocnenylowme
BXOAHbIE AAHHbIE.

Ecnu BeIxogHbIe gaHHble Nporpammel MOMHOCTEHO ONPedenstoTes TOMbKO BXOAHBIMK OaHHLIMW, TO CHUTAETCS, YTO
Takas nporpammMa pabotaeT 6e3 3anoMuHaHKWA Ny sBRsAeTCA Nnporpammon 6e3 coxpaHeHus coctoaHwA. Kaxaas onepa-
Uus npeobpascBaHna BXOAHBIX/BbIXOAHBIX AaHHLIX CHATAETCA NOMHOW B TOM CMLICHE, YTO Ha niobylo onepaumio HUKaK He
BnuseT nobas, bonee paHHas onepauns, U KOHKPETHLIE BXOAHbIE AaHHbIe BCerga NpUBOAAT K OOHUM W TeM e CBA3aHHbIM
C HMMW BbIXOOHBIM OaHHbIM.

Ecnv nporpamma npu BeIMUCHEHUN BXOOHBLIX AaHHBIX YYUTHIBAET, KPOME BXOAHbBIX AaHHBIX, TAKKE U COCTOSIHUE, KO-
TOPOE OHA 3aMoMHUNE B pe3ynsTaTe NpeabiayLUnX BblYMCNEHWA, TO Takasa nporpaMmMa obnanaet 6onee cnoXHelM nosede-
HWeM, MOTOMY YTO B Pa3nM4HbIX CNy4Yasx OHa MOXET AaBaTb pasNMyHbie BbIXOAHbIE AaHHbIe ANS OOHWX W TeX e BXOOHbIX
AaHHbIX. PesyneTaT Ans KOHKPETHBIX BXOAHBLIX AaHHBIX MOXET 3aBWCeTb OT KOHTEKCTa (TO eCTb OT NpeblayLLUvX BXOOHbLIX
W BbIXOAHbIX AaHHbIX), B KOTOPOM OHW obpabateiBaioTca. HeobxoaMMo Takke OTMETUTbL, YTO B HEKOTOPLIX NPUMOXKEHWUAX
(0BBIYHO KOMMYHUKALMOHHBIE CUCTEMbI) MOBEAEHUE NPOrpaMMbl MOXET BbiTb 0COBEHHO YYBCTBUTENBHO K UBMEHEHWUAM B
COXPaHEHHOM COCTOSIHUM, KOTOPbIE MOTYT MPOWU30NTK MW HenpegHaMepPeHHo, UMK 3NOHaMepeHHo.

[MpoekTupoBaHve 6e3 coxpaHeHus COCTOAHMA (MK C OrPaHNYEHHbBIMI COCTOAHUSAMM) ABNAETCA 0BLLUMM NoAX0Q0M,
HanpaeBneHHLIM Ha MUHMMW3aLUMIO BO3MOXHOW CNOXHOCTW noBedeHuda MO, uckniodas unvm yMeHbllas MCnone30BaHue
MHdopMaUn 0 COCTOSHUK NpK NpoekTupoBaHuK MO.

MoopoGHoe onvcaHWe gaHHoro Metoda/cpencTea npusedeHo B [110].

B.2.13 YucneHHbIA aHanu3 B aBTOHOMHOM pexunme

Llene — rapaHTMpOBaTb TOYHOCTb YACMOBLIX BbIYUCMEHWNA.

MpumeyvaHnue — Cchbinka Ha AaHHbIA MeTogd/cpencTBo npuseneHa B TOCT 34332.4—2021 (npunoxeHuwe A,
Tabnvua A.9).

OnucaHwne. Yucnoeas NOrpeLlHOCTb MOXET BO3HUKHYTL NMPU BbIMUCIIEHWM MaTeMaTU4eCKON OyHKLUUM Kak cneacTBue
MCMONb30BaHWA KOHEYHBIX NPeACcTaBNeEHWA naeaneHbIX hyHKUWA 1 yncen. Ownbka ycedeHna noaBnseTcs, koraa yHKums
annpoKCMMUPYETCA KOHEYHEIM YUCMOM YneHoB BeckoHeYHoro psaaa, Takoro, kak pag @ypee. ins npeacTaBneHus B pearb-
HOM KOMMbIOTEPE BELLECTBEHHbLIX YUCEN C KOHEYHOW TOYHOCTLIO BBOOAT NOrPELUHOCTE UX OKPYrneHus. Ecnu BeinonHAKTCS
Kakne-nmbo BbIMMCMEHWA C NnaBalrowWwen 3anaTon, KpOMe CaMblX NPOCTENLKUX, TO JormkHa BbiTh NpoBepeHa obocHoBaH-
HOCTb BblMMCMEHWA, 4ToBbl rapaHTMpOBaTh, YTO TOYHOCTb, TPebyemMas npunoxeHneM, akTM4eckn JoCTUrHyTa.

MoppobHoe onucaHue gaHHoro meTofa/cpenctea npyvesefeHo s [111].

B.2.14 [Ouarpammbl nocnegoBaTenbHOCTU COObBLEHUIN

Llene — nomoyb nonyyeHuio TpeboBaHWIA K CUCTEME Ha paHHUX cTaduax npoektuposaHus 10, BkNYas craguu
chopmupoBaHusa TpeboBaHuin U npoekTupoBanus apxutektypbl [10. B UML ganHeId meTon/cpeactBo HasbiBaeTes «[duna-
rpaMma nocregoBaTelbHOCTH onepaLyii CUCTEMBI».

MpumeyvyaHue — Ccbinkn Ha AaHHbIM MeTod/cpedcTeo npusedeHbl B OCT 34332.4—2021 (npunoxeHue b,
Tabnvua B.7 n npunoxenne B, Tabnuua B.17).

OnucaHwue. ,D,Marpamma nocnegoBaTenbHOCTU COOBLLUEHWIA — 3TO FpaCbMHECKMI‘:‘I MexaHM3M OnAa onucaHna nosene-
HWA CUCTEMbI C TOYKW 3peHKNA KDMMyHMKaLLMI?I MeXay areHTaMu CUCTEMbI (areHTOM MOeT BbITb YENOBEK, KOMNbOTEPHaA
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cucTeMa Unu anemeHT, Nbo o6BEeKT NMporpaMMHoro obecneveHus, B 3aBUCMMOCTM OT CTaguW npoekTupoBaHus). Ons
KaXK[OOro areHTa Ha AvarpamMmMe npencTaBneH BepTUKambHbIA «KW3HEHHbLIA MYTb», @ CTPENKU MEXOY HUMW WCMOMb3YHoT,
yTobbI NpeacTaBvTe coobuleHns. [JencTens no nonyvYeHMn coobLEeHWn MOXKHO OOMONMHNTENbHO MOoKa3aTb Ha cxeMax B
BMAe npsMoyronbHWKoB. Habop cueHapueB (onvckiBaowmx U Tpebyemoe 1 HexenartensHoe NoBeaeHne) Co3aaeTca Kak
cneuMdunkaums HeobxoaMMoro NOBeAEHUS CUCTEMbI. 3T CLEHAPUN UMEKT HECKONbKO NpuMeHeHnin. MoxeT BbiTe NpoBe-
OEHa Ux aHuMauums, 4Tobbl NpoAeMOHCTPUPOBATE NOBEAEHWE CUCTEMbI KOHEYHBIM Nonb3oBaTensamM. CueHapun MoryT BbiTe
npeobpasoBaHbl B UCNOMHUMYKD peanuaauunto cmctemMbl. OHW MOryT ChOpPMUPOBATEL OCHOBY TECTOBbIX AaHHbIX.

UML cogepuvT paclumpeHns 0ObI4HOM KOHLENUWKX AMarpamMmMel NocneqoBaTenbHOCTY COODLWEHNA B BUOE KOHCTPYK-
uuia BbIGOpa 1 UTEpaLuK, KOTOpPbIE NO3BONAT CLIEHAPUSM BLINOMHATL YCNOBHLIE Nepexoasl U LMKkl obecnevmeasn bonee
KOMMakTHyt0 HoTauu. MoryT BbiTk TakKe onpegeneHbl NOACXEeMbl, HA KOTOPLIE MOXHO COCMAaTbCA M3 HECKOMbKMX aua-
rpamMm nocrnegoeaTensHocTer 6onee BLICOKOrO YpoBHSA. Takke MoryT ObiTe NPeACcTaBneHbl TauMep U BHELUHWE cobbITHS.

MopgpobHoe onucaHve nanHoro metoda/cpeacTea npusedeHo B [112], [113].

B.3 ApxuTeKTypHOe NpOoeKTUpOBaHWe

B.3.1 OGHapyxeHWe U guarHocTuka cboeB
Llens — oBHapyxeHune cboes B 3/3/3 CB3C cucteme, kKOTOpbie MOTYT NPUBECTU K OTKa3am, U TeEM cambiM obe-
CMEYMTb OCHOBY AN KOHTPMEP, HanpaBneHHbIX Ha MUHMMW3aLWIo Yicna nocneayowmx cboes.

MpumeuyaHune — CchinNka Ha daHHblA MeToa/cpeacteo npueedeHa B NTOCT 34332.4—2021 (npunoxeHune A,
Tabnuua A.2).

Onucanue. OBHapyxeHne cboeB nNpeacTaBnsaeT cobon eACTBUE MO NPOBEPKE CUCTEMbI Ha Hanuyne ownBoYHbIX
cocTosHUI (oBycnoBneHHbIX cbosmn B npoBepaemMor cucteme). OcHOBHas Uenb obHapyXeHns cboeB COCTOMT B TOM,
yTOBbI MPEeaoTBPaTUTL NOSABMEHWE HEBEPHbLIX pe3ynsTaTtoB. CucTemMa, OeidcTByoWasa B COMETAHMK C napannensHo pabo-
TaLLMMN KOMNOHEHTAMW, OCTaHaBMWBAKLLMMI YIPaBNeHWe, B Criydae, ecnv oHa obHapyKMBaeT, YTO ee CODCTBEHHLIE
pe3ynsTaTbl HEKOPPEKTHLI, HA3bIBAETCH CaMOMPOBEPAEMON.

ObHapyxeHne cboeB OCHOBLIBAETCA Ha NPUMHUMNAX WM3BLITOMHOCTU [B OCHOBHOM npu obHapyxkeHun cboes AC
(cm. NTOCT 34332.3—2021, npunoxeHwe A)] 1 pazHoobpasusa (nporpamMmmHble owmbku). Heobxogum oguH n3 cnocobos
ronocoBaHuns Ans OnNpefeneHns KOPPEKTHOCTU pesynbTaTtoB. [puMeHMMBl cneumanbHble MeToOb!, K KOTOPbIM OTHOCATCSA
nporpaMMUpoBaHie YyTBEPXKOEHWA, NporpaMmrpoBaHne N-Bepcuii U pa3nuyHble MeToabl KoHTpons. [Ans AC — BeegeHve
OOMNOSMHUTENBbHbIX CEHCOPOB; KOHTYPOB PEryNMPOBaHNA; KOAOB, NPOBEPAOLWMX ownbKku, 1 ap.

O6HapyxeHue cboeB MoxeT obecnedymMBaTbCca NpPoBeEpPKamMn B 06nacTv 3Ha4eHWA UNn BpeMeHHoW obnacTtn Ha pas-
TNUYHBIX YPOBHSX, 0COBEHHO Ha hN3NYECKOM YPOBHE (TEMMepaTypa, HanpsKeHUe 1 T. N.), NorM4eckom (Koasl, oGHapyxu-
Baowmne ownbrm), PyHKUNOHANEHOM (YyTBEPXKOEHUS) UMK BHELWHEM (MPOBEPKM [OCTOBEPHOCTK). PesynkraTthl aTux npo-
BEPOK MOryT BbITb COXpaHeHb! M CBS3aHbl C JaHHBIMU, HA KOTOpLIE NOBNUSN c6oi, ¢ TeM YToBbl 06eCNeYMTs BO3MOKHOCTE
OTCNEXUBAHWUS OTKAZ0B.

CnoxHble cMcTeMbl COCTOAT U3 nogcucTem. JdhekTUBHOCTE 0BHapyXeHNa oWNBOK, AUArHOCTUMKK U KOMMeHcaLmMmn
OLWMGOK 3aBUCUT OT CNOXHOCT B3aMMOOENCTBUS MEXIY NOACUCTEMaMM, BIIUSIOLLKMMU Ha pacnpocTpaHeHve owmnbok.

HuarHocTuky owmbok cneqyet NPUMEHSITE HA YPOBHE CaMblX Manbix NOACUCTEM, NMOCKOMBKY MNOACUCTEMbI MEHLLLWX
pasMepoB gonyckatT Bornee geTanbHy AMarHocTMKy ownbok (oBHapy»eHne olWMBoYHBIX COCTOAHNNA).

VHTerpupoBaHHble MHOOPMALMOHHEIE CUCTEMBI YPOBHA NPeanpuaTua MoryT o0BbI4HBIM cnocoboM nepenagaTh Co-
cToAHMA DEe30nacHOCTU CUCTEMBI, B TOM Yucrne MHGOpMaLUK QUarHOCTUYECKOTO TECTUPOBAHMA, APYTUM YNPaBNAoLLUM
cuctemam. Npu oBHapyXeHWM HEKOPPEKTHOTO NOBEAEHWS OHO MOXET ObITh BbIZAENEHO U UCMONL30BAHO A9 3anycka Kop-
PEKTUPYHOLUMX OEWCTBUIA 00 BO3HUMKHOBEHWUA ONAcHOW cuTyauuu. [Npy NoABNeHWW MHUMAEHTa JOKYMEHTUPOBAHWE Takoro
HEKOPPEKTHOrO NMOBEAEHMA MOXET CnocoOCTBOBATL €ro NOCNeayLWeMy aHanuay.

B.3.2 Kogbl o6HapyxeHUA U ucnpaBneHus olnbokK

Llens — oBHapyxeHue 1 ucnpasneHne onBoK B YyBCTBUTENLHOWM K HUM MHGDOpMaLIMK.

MpumeyaHune — CchiNKka Ha daHHbIA MeToa/cpeacteo npueefdeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

Onucanue. na uHdopmaunm, coctoswen n3 n BUTOB, reHeEpUpYeTCA 3akoaVpPoBaHHbIA Brnok n3 k BUTos, KOTOpPbIN
no3eonseT obHapyKuBaTh W MCNpaenATh r ownbBok. MpuMmepamu MoryT CRyKUTb Kog XaMMUHTa ¥ NONMHOMMWATBHBIE KOOk

CnegyeT oTMeTUTh, 4TO B CBC nyylue yHUYTOXUTb OWMBOYHBIE AGHHBIE, YEM NBITATLCA UCMPABMNATE WX, MOCKOMNBKY
NVWE 3apaHee onpefeneHHas YacTe OWMBOK MOXKET BbiTe UCNpaBneHa.

MoapobHoe onucaHWe gaHHoOro MeToga/cpencTea npuseaeHo B [114].

B.3.3 lMporpammupoBaHue ¢ NpoBepKoi oNBOK

Llens — oBHapyxeHue owmnbokK, OCTaBLUKMXCA NpU NpoekTupoBaHum MO, B npouecce BbIMOMHEHWS NporpamMm B Le-
NAX NPegoTBPaLLEHNA KpUTUYHBIX ANA 6e30nacHOCTU 0TKa30B CMCTEM, W MPOQOIMKEHWE NPaBUIIbHOMO BhINOMHEHWS NMpo-
rpammel.

MpumeuvaHune — Ccbinkv Ha AaHHbIR MeTog/cpenctso npueedeHbl B [OCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.17) n B TOCT 34332.4—2021 (npunoxeHue A, Tabnuua A.2).
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OnucaHue. B metoge nporpaMMUpoBaHKs C MPOBEPKO OWMOOK yxKe 3anoxeHa uaes nNpoBepky nNpegycnoBuid (0o
BbIMOMHEHWSA NOCNEef0BaTENLHOCTY ONEPATOPOB HavanbHLIE YCIOBUS MPOBEPSAIOT HA COOTBETCTBUE) M NOCTYCNOBUIA (Mpo-
BEPAKOT pe3ynsTaTthl Nocne BhINOMHEHWS NOCNeA0BaTENLHOCTH onepaTtopoB). Ecnv npedycnoBusa nnyM NocTycrnoBusa He
cobniogaroTea, To Belgaetca coobueHne ob owmbke.

Mpumep —
assert < pre-condition>;
action 1;
action x;
assert < post-condition>;

MopopobBHoe onucaHve gaHHoro metoaa/cpencTea npueeaeHo B [115].

B.3.4 MeToabl KOHTpoOnsA

Llene — 3awmta ot ownbok B N0, He 0BHapyeHHbIX Ha aTanax pa3paboTkM cneunduKkaumm M peanvsaunn, KoTo-
pble HeONaronpuATHO BNKUAKOT Ha Be30nacHOCTb.

MpumevyaHnume — Cchbinka Ha OaHHbIA MeTog/cpencTeo npuseneHa B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

Onucanwe. PaznvyaioT ABa noagxofa peanvaauuy KOHTpons:

- MPOLLECC KOHTPOIMA WM KOHTpONUpyemasn (yHKUMA peanu3oBaHbl Ha OAHOM KOMMbIOTERPE C HEKOTOPOW rapaHTuel
HE3aBUCHMMOCTM MEXOY HUMW; 1

- MPOLIECC KOHTPOINS W KOHTpoNUpyemas hyHKUMA peanu3oBaHbl Ha pasHbiX KOMMbOTEPaX.

MeToa, B KOTOPOM MPOLECC KOHTPONSA W KOHTponupyemas hyHKLMA peanMa3oBaHbl Ha pazHbiX KoMnbloTepax (Ume-
HOLWMUX pasHyo cneundrkalnio), Ha3blBaeTca MeTOAOM BHELIHero KoHTpons. [aHHbli MeTon HanpaeneH TOSbKo Ha TO,
YyTOBbI rapaHTUPOBaTh, YTO OCHOBHLIM KOMMNBLKTEPOM BhINOMNHATCA Ge3onacHble, HO He 0Ba3aTenbHO KoppeKTUpyoLwue
nencTeus. MeToq BHELHEro KOHTpons obecnedyMBaeT HeNpepbIBHLIN KOHTPONL OCHOBHOTO KOMMBIOTEPA U NpeaoTepaLlaeTt
BXOXOEHWE CUCTEMbl B OnacHoe cocTtosiHve. Kpome Toro, ecnu oBHapy»WTCsi, YTO OCHOBHOWM KOMMbIOTEp BOLUEN B MO-
TeHLUManbHO 0NacHoe COCTOAHWE, CUCTEMAa JOIKHA BO3BpaTUTLCA 06patHo B Ge3onacHoe COCTOAHME C NMOMOLLbI NMBo
CPEeACTB BHELUHEro KOHTPOIsS, NMB0O OCHOBHOIO KOMMbIOTEPA.

AC v MO cpeacTs BHELWHENO KOHTPONSA crnedyeT KnaccuduumMpoBaTe M kBanuduUUpoBaTe B COOTBETCTBUM C MOA-
xopawmm YIB.

B.3.5 MHoroBapuaHTHOE NporpaMMm1MpoBaHue

Llens — oBHapykeHWe 1 HaNoKeHWe MAacKU NP BLINOMHEHW NPOrpaMM Ha He BbiSIBNEHHLIE Ha aTanax npoekTu-
poBaHUs M peanusaumn ownbKM NporpaMmMHbIX CPEACTB ANA NPeaoTBpalleHns KpUTUYHBIX aAna 6e30nacHOCTH OTKa30B
CUCTEMbI U MPOAOMKEHWS ee NpaBubHON paboTbl.

[MpumevyaHme — Ccbinka Ha AaHHbIA meTog/cpencteo npuseneHa B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

Onucanve. Npy MHOrOBapMaHTHOM MPOrpaMMUPOBaHWMK 3a0aHHYI0 MPOrPaMMHYH crielMdMKaLuio NPOEKTUPYIOT 1
peanuaytoT paznuyHsiMmu cnocobamm N pas. OgHu U Te e BXoAHble 3Ha4yeHusa nocTynatoT B N BEPCUA U CpaBHUBAOTCH
pe3yneTaTthl, BblidaHHble N Bepcuamu. Ecnn pesynetaTt onpedenseTcs Kak NpaBuiibHBIA, OH NOCTYNaeT Ha BbIXOAbl KOM-
neloTepa.

BaxHbim TpeboBaHvem siBNAeTCs TO, YTO B HEKOTOPOM cMbicrnie N Bepcuid He3aBWCWMMbI Opyr OT Apyra, NoaTomy
OHW He BCe OQHOBPEMEHHO MepecTaloT npaBurbHO paboTaTte no obuwel npuynHe. HesaBucMMoCTb Bepeuid, ABNSIOLLYIOCS
OCHOBOW A8 MHOrOBAPUAHTHOMO NPOrpaMMUMpPOBaHUA, Ha NPaKkTUKe AOBONBHO TPYAHO AOCTUYE U NMPOAEMOHCTPUPOBATE.

N Bepcuii MOryT BbINOMHATBECA NapanienkHo Ha pasnuyHbIX KOMMboTepax, NMbo BCce BEPCUM MOTYT BbIMOMHATLCA
Ha OOHOM KOMMbIOTEPE C MOCNEAYIOWUM CPaBHEHUEM NOMYYEHHBIX PE3YNLTATOB Ha TOM Xe komnsioTepe. Ana atux N
pe3ynsTaToB MOryT BbiTb MCMOML30BaHbLI Pa3nuyHble cTpaTervu CpaBHeHWs, U B 3aBUCMMOCTM OT 3aaHHbIX TpeboBaHui
NPUMEHSAIOTCA CreayloLwme cTpareriu:

- eCnu cucTemMa HaxoauTcs B 6e30NacHOM COCTOAHMM, MOXHO noTpeboBaTte NonHoro cornacus (Bce N pesynsraTos
OOMHaKOBbI); B MPOTMBHOM CINy4ae UCNonk3yeTca BeIXOQHOE 3Ha4YeHWe, KOTOPOe 3acTaBUT CUCTeMY nepeinTu B besonacHoe
cocTosHne. [1ns NpocTeIX NOLWAroBbIX CUCTEM CpaBHeHWe MoxeT obecnednTs BezonacHocTe. B atom cnyyae 6ezonacHoe
AeicTBre MOXeT BbiTb pa3buTo No waram, ecnu kakas-nubo Bepcus peanusyeT NoLaroBble onepauuu. 3TOT Noaxon
00bIYHO MCNONB3YHOT TONBKO AN AByX Bepcuid (N = 2);

- ANs CUCTeM, HaxOAsALWMXCS B ONACHOM COCTOAHWKM, MOTYT ObITb peanuaoBaHbl CTPaTern MaXopuTapHOro cpaBHe-
Husa. B cnyyanx, ecnu otcyTcTByeT oblee cornacve, MoryT BbiTb UCTMONB30BaHbl BEPOATHOCTHLIE NOAXOAbI C TEM, YTOBkI
MaKCMMM3NPOBaTb BEPOATHOCTL BbIOOpa NPaBUIBLHOMO 3HAYeHWUsA, HarnpuMep, NPUHATE CpedHee 3HaveHue, BpeMEeHHO 3a-
hmKcUpoBaTE BbIXOAbI!, NOKa He ByaeT JOCTUrHYTO Cornacue U T. n.

[JaHHbIl MeTo He ycTpaHseT oWKnboK, He BbISBIEHHbBIX NP MPOEKTMPOBaHUW NPOorpaMM, a Takke ownboK B MHTep-
npeTauuun cneyudukaumm, ogHako oH ABAAETCS CPEACTBOM ANA oBHapyKeHUs U MackMpoBaHUs oLMBOoK, Npexae Yem oHK
CMOryT NOBNUATE Ha Be30MacHOCTb.

MNoopo6Hoe onvcaHWe gaHHoro Metoga/cpencTea npueeaeHo B [116]—[119].
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B.3.6 BoccTaHoBneHue npeabiaywero COCTOAHUA
Llens — oBecneveHune vcnpaBneHus yHKLUMOHAMNBHBIX ONepauuii Npyu Hanuyuu ogHOM UMM HECKOMbKMX OLLMBOK.

MpumedyaHune — Ccbinka Ha gaHHbld meToa/cpeacteo npueegeHa B FOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

Onwucanue. NMpn obHapyxeHUn ownbkn cucTema BO3BPaLLAETCA B NepBOHAYallbHOE BHYTPEHHEE COCTOAHWE, npa-
BMINBHOCTb KOTOPOTo Bbina noateepxaeHa paHee. [laHHbIA MeTOA NpenonaraeT YacToe COXPaHeHWe BHYTPEHHEND COCTO-
SHWS B TaK HA3bIBAEMbIX YETKO OMpEeAeneHHbIX KOHTPOrbHBIX ToYkax. CoxpaHeHue MoxeT BbiTb BbINONMHEHO rmobansHo
(ona Bcen Basbl AaHHbIX) UNK YaCTUYHO (ONA M3AMEHEHWMIA TONBKO MeXOY KOHTPOMbHLIMKU ToYKamu). Iocne aToro cuctema
OOMmKHa YyCTPaHUTb M3MEHEHWS, NPOU30LLEALIME 32 3TO BPEMA NYTEM 3aHECEHWA B XKypHan (ayOMTOpPCKOe OTCrexnBaHve
OEWCTBUI), KOMNeHcauWn (Bce pe3ynbTaTbl 3TUX W3MEHEHWIA aHHYNMPYHTCA) MNW BHeLHero (py4Horo) cnocoba.

MoapobHoe onucaHwe naHHoro Metoga/cpeacTsa npueeneHo B [120], [121].

B.3.7 MexaHuaMmbl NOBTOPHLIX NOMNLITOK NapupoBaHusa c6on

Llens — napvposaHve obHapyKeHHOro ¢605 ¢ NOMOLLBI0 MEXaHWN3MOB MOBTOPHbLIX MOMbITOK.

MpumeuyaHnune — Cchinka Ha gaHHbld MeToa/cpeacteo npvBedeHa B NTOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

Onucanue. B cnyyae ob6HapyxeHus c6osa nnm owmboYHOro yCrnoBusi NpeanpyHUMAKOT NOmMbITKM napupoBaHna cbos
WIN BOCCTAHOBMNEHMA CUTyaLMK NyTEM NOBTOPHOIO BLIMNOMHEHUS TOrO e Koga. BoccTaHoBNeHMe ¢ NOMOLLBH NMOBTOPHOW
MOMbITKM MOXET BbITh MOMHLIM B BUAE Nepe3arpy3ky U NOBTOPHOMO Mycka Npoueaypbl, Nubo HebonbwnM B BUAE nepe-
NNaHMpOBaHUA ¥ MOBTOPHOrO NycKa 3afa4u Nocre BbiNonHeHWA GroKMPOBKY MO BPEMEHU NPOrpamMmMbl UMW yNpaBnarLwero
geiicteua 3agadu. MeToabl NOBTOPHOW MOMbITKA LUMPOKO UCMOMbL3YHT MPU KOMMYHUKaLMOHHBLIX cBoax unu npu BoccTa-
HOBMEHWWU OT OWKBOK, M YCNOBUA MOBTOPHOW MOMLITKM MOTYT BbiTh OTAENeHb! hnaxkaMmu oT OWWBKM NpoTOKoNa CBA3W
(KOHTpOMLHaA cymMa WM T.4.) UN OT NOATBEPXKOAKLLErD OTBETA ONOKUPOBKM MO BPEMEHU KOMMYHUKaLIWA.

MogpobHoe onvcaHWe gaHHoro Metoga/cpeacTea npueeneHo B [122].

B.3.8 lMNocTteneHHoe oTKNoYeHNe PYHKUUA

Llens — oBecneyeHune NnpurogHocTU HaMbonee KPUTUYHBIX CUCTEMHBIX (hyHKLUWIA, HECMOTPS Ha OTKa3kl, MyTEM UIHO-
pPUPOBaHWUSA HAMMEHEE KPUTUYHBIX CDYHKLWIA.

MpmumeuvaHne — Cchinka Ha gaHHbld metog/cpeacteo npveedeHa B [OCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

Onucanue. [JaHHbIA MeTOA yCTaHaBNMBaEeT NPUOPUTETLI ANS PasnuyYHbIX YHKUWA, BbINOMHAEMbIX cMcTeMon. [1po-
ekT cozgasaemoi 3/3/MN3 CB3C cucTembl rapaHTUpyeT, YTO B Cly4ae HeOCTaTOYHOCT PeCYpCOB AN BbINOMIHEHUS BCEX
CUCTEMHBIX (hYHKLMIA OYHKLMK BbICLIEro npuopuTeTa ByoyT BhINOMHEHLI B NnpeanovTeHve yHkumnam Bonee HM3Koro npu-
opuTteTa. Hanpumep, pyHKUMM perucTpauum ownbK1 1 coBbITUS MOTYT OKasaTbea 3agadveit Bonee HW3KOro NpUopUTETA,
YeMm CUCTEMHbIE (DYHKLWMW YyNpaBneHus, U B 3TOM Criydae ynpaeneHue cuctemoin ByaeTt npogomkatees, aaxe ecnu AC
n3-3a perucTpauumn owmnbkn okaxyTcs HepaboTocnocobHeIMK. bonee Toro, ecnn AC yrnpaBneHus CUCTEMOIN OKaXyTCsA He-
paboTtocnocobHeiMK, a AC perncTpauny owmbok octaHytes pabotocnocobHeimu, To AC pernctpaumm owmboK Bo3bMyT
Ha ceba PyHKUWIO ynpaBneHus.

HaHHble coobpaxeHuna 0THOCATCH B OCHOBHOM K AC, HO OHW MpUMEHUMBI TAKXKeE U K cucTeme B Lenom, Bknodas MO.
[aHHble co0BpaKeHMs JOMKHbI YYUTLIBATLCH, HAYUHAA C CaMbIX PAHHWX 3TaMNOB MPOEKTUPOBaHUS.

MoapobHoe onucaHwe gaHHoro Metofa/cpencTea npueedeHo B [123], [124].

B.3.9 UcnpaeneHue olWMBOK MeTOAAMU NCKYCCTBEHHOIO UHTENNEKTa

MpumeuvaHnune — Cchinka Ha gaHHbld Metoa/cpeacteo npueedeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

Llens — peanuv3oBatb cnocoBGHOCTE TMBKO pearMpoBaTth Ha BO3MOXHLIE Yrpo3bl 6830NacHOCTN € UCNONbL30BaHUEM
coveTaHUsAs METOAOB M MOZErneii NpoLeccoB, a Takke HeKoTopble cnocobbl BE30NacHOCTM B PEXMME OHNaWH U aHanuaa
Ha[EeXHOCTK.

Onucanue. [lna pasnuyHbix KaHanos ceasn 3/3/T13 CB3C cuctembl NporHosvpoBaHne (BbluMcneHue TeHOeHLWA),
ucnpaeneHve ownbok, obcnyXMeaHue U KOHTPONMpYHLLME AeACTBMSA MOMYT AOCTATOUHO 3(hEKTUBHO NOAOEPKUBATLCA
cucTemMamu, OCHOBAHHBbIMWM Ha METOAaxX MCKYCCTBEHHOMO MHTennekTa. [paBvuna anga Takmx cucTtem MoryT BbiTb co3gaHbl
HENocpencTBEHHO M3 cneludrKaLmMii U NPOBEPEHbI Ha cooTBeTCTBME. C NOMOLLBK METOLOR MCKYCCTBEHHOIO MHTEMMEKTa
HekoTopble owmnbkn obLuero xapaktepa, nonagawlme B cneyudukaumm, na ycTpaHeHUs KOTOPbIX YXKEe CYLLECTBYIOT He-
KOTOpbIE NpaBwuna NPOeKTUPOBaHWA U peanuaaumuy, MoryT DbiTb UCKITHOYEHBI, 0CODEHHO MpW MpeacTaBNeHnM KOMBUHALMIA
mMoZenen u MeToaoB (OyHKLMOHAmNbHLIM UMK ONUCATENBHBIM CNOCOGOM.

MeTonbl BbIBMpaOT Tak, YToObI OWWOKM MOIMK ObITb YCTPaHEHbI U BMUAHWE OTKA30B MUHMMW3MPOBaHO Ans obe-
cneveHua TpebyemMon nonHoTel BesonacHocTy.

MpumedaHune — MpegynpexgeHue 06 McrnpaBneHMn oWMBOYHbBIX AaHHbIX (cM. B.3.2) n o6 oTpuuaTtenbHbIx
pekoMeHaaumax npumeHeHua ganHoro metoga [em. FOCT 34332.4—2021 (tabnuua A.2, nyHKT 5)].

MoopoBHoe onucaHWe gaHHoro Metofa/cpeacTea npueefeHo B [125]1—[127].
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B.3.10 OuHamuyeckasa pekoHduUrypaumsa
Llens — obecneyeHne dyHkunoHansHocTu 3/3/M3 CB3C cucTemsl, HECMOTPSA Ha BHYTPEHHWIA OTKa3.

MpumeyvyaHue — Ccbinka Ha daHHbIA MeTog/cpencTeo npusedeHa B TOCT 34332.4—2021 (npunoxeHuwe A,
Tabnumua A.2).

Onucanue. Jlornyeckyro apxuTtektypy 3/3/MM3 CE3C cucTeMbl BbIBMpalOT Takou, YTOObl ee MOXHO ObiNo peanuso-
BaTb Ha MOAMHOXECTBE OOCTYMHLIX CPeacTB cucTemel. Jlormyeckas apxMTekTypa JomkHa OblTe cnocofHa k obHapyxe-
HWIO 0TKa3a B (hM3UYECKUX CPEACTBAX WM AanbHEeWLLek MOBTOPHOW peann3auumn NorMyeckon apxuTeKkTypsl Ha ApYyroM nog-
MHOXECTBE AOCTYMHbIX CPEACTB, OCTAWMXCA (PYHKUMOHMPYIOWMMI. HecmMoTpa Ha To, YTO OaHHbIA METod, B OCHOBHOM,
TpaguUWOHHO OrpaHWYeH TOMbKO BOCCTAHOBMEHWEM OTKasaBwwux mogyner AC, OH NpUMeHUM Takke K owwbkam B MO
npy HANW4YUKM SOCTAaTOMHOW «M30BITOYHOCTY BPEMEHKW NPOroHa» A NOBTOPHOMO BLIMNOMHEHUS NMpoOrpaMmbl UKW Npy Ha-
NYUKM JOCTATOYHBIX U3DBITOMHBIX AaHHbIX, KOTopble obecneyar HeaHauYMTENbHOE BAVMSHWE OTAENBHOMO U U3CNTMPOBAHHOIO
oTKasza.

[aHHbIi MeToq crnegyeT y4uThIBaTh HA NEPBOM 3Tane NpoeKTUPOBaHUSA CUCTEMBbI.

MNogpoBHoe onucaHWe AaHHOro MeToda/cpeacTea npueeneHo B [128).

B.3.11 BezonacHocTb M paboTaEBeCTKOM peanibHOM BpeMeHU. ApXUTEKTYpPa c BpeMeHHbIM pacnpegeneHuem

Llens — obecneyeHne KOMMNOHYEMOCTM W NPOCTOM peannaaunn obecnedyeHns 0TKa3oyCTONYMBOCTU B KPUTUHECKUX
k 6e3onacHOCTV cUCTEMaX, JENCTBYIOLLMX B YCMOBUSAX XECTKOTO pearnsHOro BPEMEHM.

MpumeyvyaHumne — Ccbinka Ha gaHHbln meTog/cpencteo npueedeHa B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

OnucaHwe. B apxuTekType cucTeMbl C BpeMeHHbIM pacnpegeneHuem (TTA) Bce AeACTBUA CUCTEMbI MHULMUPYHOTCS
1 BLIMOMHAKTCA Mo ynpaeneHwem rmobanbHON (3KECTKOM) CUCTEMbI CUHXPOHM3aUMK. KaxooMy npunoXeHWo NpUCBOEH
(hMKCMPOBaHHbLIV BPEMEHHON CMOT HA LWWHE C BPEMEHHBIM pacrnpefeneHem, BO BpEMS KOTOPOro NPOUCXOAWT 0BMeH co-
0BLWEeHNAMY C APYTUMUI MPUNOKEHUSMI, NOITOMY KaXKO0E NPUMNOKEHNE MOXKET BbIMOSHATE OBMEH TONBKO COrMacHo XecT-
KO onpegeneHHoMy pacnvcaHui obmeHa. B ynpaBnsembix cobbITUSMY cUCTEMaxX CUCTEMHBLIE OEUCTBUSA MHULMUPYIOTCA
crnyYanHbIMKU COBLITUAMK B HEMPEACKa3yeMble MOMEHTEI BpeMeHW. [NaBHbIE NPEUMYLLECTBA apXUTEKTYPLI C BPEMEHHbLIM
pacnpegeneHveM cregytoLme:

- CMoCcOBHOCTL 3HAYMTENBHO YMEHBLLUATL yeunus, Tpebyemble 4na TecCTUpoBaHWA 1 cneundmkauuy cUCTEMBI;

- NpocTaa peanusauusa obecneyeHus 0TKa30yCTOWYMBOCTM, KOTOpas OenaeT apXUTeKTypy o4eHb BOCTpeboBaHHOM
ANA KpUTUYECKUX K Be30MacHOCT NPUINOXKEHWUN;

- NPUMEHeHKe rmobansHO CUHXPOHU3UPYEMOTo BpeMeHN obneryaeT NpoeKTUPOBaHNE pacnpeneneHHblX CUCTEM pe-
anbHOro BPEMEHMW.

[Mepenava mexay y3namu BbIMNOMHAETCA B COOTBETCTBMM C MPOTOKONOM BPEMEHHOMO pPacnpeneneHns pecypcoB
(TTP/C) cornacHo cTtatudeckoMy pacnucaHuio obmeHa, B paMkax KOTOpOro pewaeTca, Korga nepegatbh cooblleHue u
ABMAETCA MU NOMyYEHHOE COOBLLUEHNE BAXHbIM ANS KOHKPETHOTO 3MeKTPOHHOIO Moaynsd. [locTyn K LUMHE peanuayeTcsd no
CXeMe C onpefeneHHbIM NePUoaMYECKUM PacnnucaHemM B pexnMe MHOXECTBEHHOTO AOCTYNa ¢ pa3geneHueM BpeMeHu
(TDMA), cesizaHHoOM ¢ rnobaneHeIM BpeMeHeM.

[Mpotokon TTP/C rapaHTupyeT YeTbipe Basosble ycnyrk (6asoBsie cnyxbbl) B ceTk yanoe TTA cUcTeMbI:

- DETEPMMHMPOBaHHAsA nepefadva coobLUeHWA B CTPOro OnpefeneHHsle MOMeHThl BpeMeHu. MNepepnava cooblue-
HWIA OT BbIXOOHOTO NOpTa Mepefatlollero afeMeHTa K BXOAHbLIM MopTaM nonyyawLlux 3NeMEHTOB B NMpefenax anpuopHo
M3BECTHOrO BpeMeHHoro uHTepsana. OTka3oycTon4neBas TpaHcnopTHas cnyxba, npegnaraeMas KOMMYHUKaLWOHHOW yC-
Nyroi ¢ BpEMEHHLIM pacnpefeneHem, KoTopas A0CTyNHa Yepes BpeMEHHOW HTEPMDENC C CETEBLIM 3KPAHOM, YCTpaHAET
nepenady oWMBOK ynpaBneHnsi MPOEKTOM U MUHMMU3UPYET CBA3b MeXay anemeHTamu. MNMepegavda cooblueHwid B cTporo
onpefeneHHble MOMEHTbI BpEMEHMW, C MUHMMAanbHOW 3a0epKKOM U ¢ MUHUManbHBIMKY (hryKTyauuamin, KpaiHe BaxHa ans
OOCTUXEHUS YCTOWYMBOCTM YNPaBNeHUs B MPUIOXKEHUSX peansHOr0 BPEMEHU;

- OTKa30yCcTOWYMBas CUHXPOHM3aLMA. KOMMYHUKALMOHHBIM KOHTpPONNep (a He LeHTpankHLI CEpBEpP) reHepupyet
OTKa30yCTONYMBbLIA CMHXPOHU3UPYIOLLMIA rMobanbHbii BDEMEHHOW CUrHan (C TOYHOCTbH 40 HECKOMbKMX TAKTOB), KOTOPbIM
obecneyeHbl NOACUCTEMbI Y3MNOB;

- KOHTPOIb LENOCTHOCTM AaHHbIX nNpu cbosx B yanax (cny»ba uenoctHocTh). KOMMYHWMKaUMOHHBIM KOHTPONep Co-
oblwaeT KaxagoMy «MUHMManNsLHOMY anemeHTy 3ameHbl» (SRU) o coctoannm octaneHeix SRU B knactepe ¢ BpemMeHHON
3a4epKKor MeHblue ogHoro payHga TDMA,;

- cTporas usonsuua cbos. 3noHamepeHHo AedekTHaa noacucTema yana (Bkrodas ee nporpaMmmMmHoe obecnedeHme)
MOXET chopMUPOBAaTh OLUMOOYHLIE BBIXOAHLIE AaHHbLIE, HO HUKOTAA HE CMOXET BMeLIaThca KaknMm-niubo cnocobomM B kop-
pekTHY paboTy ocTanbHol YacTu knactepa TTP/C. HeBocnprHiMMaemMocTb cO0A BO BPEMEHW rapaHTUpPyeTCcHa NoBeaeHU-
EeM KOMMYHWKaLMOHHOIO KOHTPOMMepa, peanunayoLlero BpeEMEHHOE pacnpeaeneHie.

MpumeyvyaHue — CylecTBYIOT Apyrie NpoTOKOmMbl ¢ BpeMeHHbIM pacnpegeneHuem: FlexRay u TT-Ethernet
(MHTepHeT c BpeMeHHbIM pacnpeneneHuem).

MoopoBHoe onuvcaHWe gaHHoro Metoda/cpencTsa npueeaeHo B [129]—[131].
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B.3.12 YHuBepcanbHbIW A3bIK nporpammupoBanHusa (UML)
Llenbs — obecneveHune ncyepneiatolLlero Habopa HoTauMin Ang MogenMpoBaHua Tpebyemoro noBeeHWs CroXHbIX
cucTeMm.

MpumeuyaHune — Cchinka Ha gaHHbln meTton/cpeacteo npuBegeHa B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuua B.7).

OnucaHue. YHuBepcanbHbIi A3bIK nporpamMupoBaHusa (UML) — ato Habop TpeboBaHui U HoTauuid NpoeKTUpoBa-
HWS, KOTOpble NpedHa3Ha4yeHbl 0becneynTb BCECTOPOHHIOK Nogaepxky npoueccy paspaboTkm MO. HekoTopsele yactu UML
OCHOBaHb! Ha HOTauWsAX, BepBble NOSBUBLUMXCA B APYrMX MeTodax (Takux kak guarpaMmma rnocnegoBaTenbHOCTeN U aua-
rpaMmMbl Nepexofos), a Apyrue Hotaumu yHukansHel B UML. UML o4yeHb Bnu3oK kK 06beKTHO-0PUEHTUPOBAHHOMY S3LIKY,
XOTSl HEKOTOPbIE U3 HOTALMIA MOTYT HE MUCMONb30BaThCH B OBBLEKTHO-OPUEHTMPOBAHHOM nporpammMupoBaHun. UML noa-
OEPKUBAETCH MHOTMMW KOMMEPYECKM AOCTYMHbIMW MHCTPpyMeHTamn CASE, MHOrve 13 KoTopbix crnocoBHbl aBTOMaTU4ECKH
reHepupoBaTb nporpaMmMmHile koabl U3 mogenen UML.

Horauwmu UML, koTopble 06bIMHO NPUMEHAOT AN cocTaBneHus cneundukaumy v npoektuposanus CBC, cnegyowme:

- AvarpaMMbl KNaccos;

- NpeuefeHThbl;

- AvarpamMmmbl OeACTBUN;

- AvarpaMMbl Nepexofos (AuarpamMmmbl COCTOSHNRA);

- AvarpaMmbl NocnegoBaTensHOCTEN.

Opyrue HoTaumun UML oTHocATes K npegcTaBneHuto npoekta apxuTtekTypbl N0 (cTpykTypbl [10), HO B AaHHOM MYHKTE
He paccMaTpuBaloTcs.

Huarpamma nepexogoe onncaHa B b.2.3.2, a guarpamma nocnegoeartencHocteld — B B.2.14. OcTtanksHble HoTaumm
onvcaHbl B CneayloLwmx Tpex NyHKTax.

B.3.12.1 Ounarpammel Knaccos

Jvarpammel KNaccoB onpenenstoT Knacckl 06beKTOB, KOTOPbIE AOMKHBI BbITe Mcnone3oBaHsl B [10. OHY OCHOBaHI
Ha Gonee paHHWX cxemax aTpubyT — CBA3b — CYLHOCTb, HO afanTUpOBaHbl K 0GbEKTHO-OPUEHTUPOBAHHOMY NMPOEKTU-
poBaHuWio. Kaxabli knacc (M3 KoToporo ognH unv bonee aksemnnapos BygyT MCMoONb30BaThCH B KavecTBe 0OBLEKTOB BO
BpeMs BbINOMHEHWs) NpeacTaBneH NpsAMOYroNbHUKOM, @ pa3niyHble OTHOLIEeHWA Mexay Khnaccamu MokazaHbl NMHUAMM
nnn cTpenkamu. K cxeme moryT 6biTe gobaBneHs! onepauum UM MeTodbl, MPeanaraemMble KaxkablM Knaccom, U atpubyTel
OaHHbIX Kaxpgoro knacca. [pegcTasnaemMble OTHOLWEHWA COCTOAT KakK M3 CCbINMOYHbIX OTHOWEHWIA C yKa3aHuem wx kpar-
HOCTHM (3K3emMnnap kKnacca A MOXET 06paTUTbCA K OOHOMY WU HECKOMbKUM 3K3emnnapam knacca B), Tak v n3 oTHoweHnin
cneumanuaaumm (knacc X — yTouHeHue knacca Y) BO3MOXHO, C AOMOMHWTENbHBIMU MeTogaMu u atpubytamu. MoxeT
ObITb N300paXKEHO MHOXECTBEHHOE HacnedoBaHue.

B.3.12.2 TNpeueneHTsl

MpeLeneHTLl 0becne4nBaloT TEKCTOBOE onucaHue TpebyemMoro noBegeHns CUCTeMbl B COOTBETCTBUM C OMNpeaeneH-
HbIM CcLeHapueM, 06bIMHO C TOYKWM 3PEHNS BHELLHWX areHTOB, BKINOYasA NoML30BaTeNen cCUCTeMbIl M BHELWHWX cucTem. [na
NpeacTaeneHus AONOMHUTENBHOMO NOBEAEHNS, 0COBEHHO B crydasx oWwMBoYHbBIX OTBETOB, BHYTPU AAHHOIO NpeueaeHTa
MOryT BbITb UCNONBb30BaHbl ankTepPHaTUBHEIE NofcueHapuu. YTobel obecneunTs JOCTAaTOYHO NONHYK cneuudmnkaumto cu-
cTeMHbIX TpeboBaHuK, paspabaTteiBaloT Habop NpeleneHToB. [NpeueneHTsl MOTYT BbITE Ha4YanbHOM ToYKon Ang paspaboT-
kK Bonee CTporMx Mogenewn, Takux Kak avarpamMmmel MocnegoBaTenbHOCTEN U AuarpaMmMbl AeMCTBURA.

[warpammebl npeueneHToB obecrneyvBakoT NMKTOrpadnyeckoe NpencTaeneHne CUCTEMbI 1 areHTOB, KOTOPbIE BKITO-
YeHbl B NpeuedeHTbl, HO OHO HEe CTPOroe, Tak Kak AN cneunduKkauum BaskHbIM ABMNAETCA TOMbKO TEKCTOBOE onucaHwue
npeuegeHTa.

B.3.12.3 OwarpaMmel AeWACTBUIA

Avarpammbl AeACTBMIA NOKa3blBaIOT HAMEYEHHYH0 NOCMNenoBaTeNbHOCTE AEUCTBUIA, BbINONHAEMbIX anemeHTom 10
(4acTo 0bbekToM B 0OBLEKTHO-OPUEHTMPOBaHHOM MPOEKTE), BKMKYas NocnefoBaTensHoe U uTepaTuBHoe noeBegeHve (He-
KOTOpble acnekTbl O4eHb MOXOXKM Ha Bnok-cxemy). QuarpaMmmel AeACTBUIA MO3BONSIOT ONMcaTh NapannensHble 4elcTBUA
A HECKONBKWX 3NEMEHTOB C YKazaHWeM B3aUMOLEWCTBUIA MeXay 3TUMU NeMeHTaMy CTpenkaMu Ha guarpamme. Toukv
CUHXPOHU3ALMW, B KOTOPbIX OEWCTBUE A0 HAYana ero BbINOMHEHWA OOMKHO OXWAaTk OOMH UMM HECKONBKO BXOAHbLIX MO-
TOKOB OT Apyrux AelcTBUiA, obo3HaqaT cMMBONOM, NoaobHeIM yany cetu NeTpu.

MoapobHoe onucaHWe naHHoro Metoga/cpencTtsa npueeaeHo B [113].

B.4 UHcTpyMeHTbI paszpaboTKK U A3bIKKU NpOrpaMMUpoBaHuA

B.4.1 Ctporo TUNM3npoBaHHbIE A3bIKWU NporpaMMMpoBaH1A
Llene — cHuxeHne BEPOATHOCTH OLWIMBOK NyTeM UCNONbL30BaHWA A3blKa, KOTOPLIA obecnevnBaeT BbICOKUIA YPOBEHb
NPOBEPKM KOMMUNATOPOM.

MpmumevyaHune — CcoinNka Ha gaHHbld metoa/cpeacteo npvBedeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.3).

Onucanue. Ecrnn CKOMNUNMPOBaH CTporo TI/II'IVI3I/IpOBaHHbII7I A3bIK NporpaMmmMmupoBaHnA, TO NpOBOAWUTCA MHOIo npo-
BEPOK MO MCNONb30BaHUKD TMNOB NepeMeHHbIX, Hanpumep, B BbI30Bax npoueyp 1 goctyne K BHEWHUM OJaHHbIM. Komnu-
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nAUMSA MOXET oKasaTbes beaycrneluHow, u ByaeT BbigaHo cooblleHne o6 owmnbke npu mobom Kcrnonsb3oBaHuKn Tuna nepe-
MeHHbIX, KOTOpPOEe He COOTBETCTBYET 3apaHee yCTaHOBMEHHbIM NpaBunam.

[MopoBHble A3bIKM 06bIYHO NO3BONAKT ONPeaensATh YCTaHOBNEHHbIE NoMb30BaTENEeM TWUMbl AaHHBLIX HA OCHOBE TUMOB
AaHHbIX Ba30BOro A3blka (HaNpUMep, Lenoe Yvcrno, BelecTBEHHoOe YMeno). 3aTteM 3Tu TUNbl MOryT BbITk MCNOMNB30BaHbI
Tak xe, Kak u B6a3oBbli TUN. BBOAAT cTporve npoBepku, 4ToOLI rapaHTMpOBaTk UCMONL30BaHWe NpaBumibHOrC TMna. 3Tm
NpOBEPKW NPOBOAAT A5 BCeW NMporpaMMbl, Aae eCnu oHa NOCTPOeHa M3 OTAEMbHbIX CKOMNUAMPOBaHHbIX Mogynei. JaH-
Hble MPOBEPKWM rapaHTUPYHOT TaKkKe, YTO YMCO U TUM apryMEHTOB KOHKPETHOW Npouedypbl COOTBETCTBYHOT YACIY U TUNY
aprymeHTOB B €€ Bbi30BE, AaXe eCnu K Hell obpallatoTes M3 OTAENbHO CKOMMUMMPOBaHHBLIX NPOrpaMMHbIX MoAyNen.

CTporo TMNM3MpoBaHHbIe A3blKW 0ObIYHO obecneyMBaloT gpyrve acnekTbl NPOBEPEeHHON Ha nNpakTuke TexHuku MO,
HanpumMep, Nnerko aHanuavpyemMble CTPYKTYpbl ynpaeneHus (if... then... else..., do... while... u T. n.), KOTopble NPUBOAAT K
YeTKO CTPYKTYPUPOBaHHBLIM NporpamMmam.

TWNUYHBEIMKM NPUMEPAMW CTPOrO TUMM3MPOBaHHbLIX A3bIkoB AenatoTca PASCAL, Ada 1 MODULA 2.

MoopobHoe onvcaHve gaHHoro metoga/cpencTea npyeeaeHo B [104].

B.4.2 NMogmMHOXecTBO A3bika

Mpumevyanme — Ccbinka Ha AaHHbIA meTog/cpencTBo npueBegeHa B [OCT 34332.4—2021 (npunoxeHue A,
Tabnvuya A.3).

Llene — cHwxeHWe BEpPOATHOCTM BHECEHWS NPOrpPamMMHbIX OLMBOK M MOBbILIEHWE BEPOATHOCTW OBHapyXeHus
OCTaBLUMXCH OLIMBOK.

Onucanue. A3bik nccnenyioT 4N onpeaeneHuns nporpaMmmHbIX KOHCTPYKUWIA, NOABEPXKEHHbBIX owrbkam nnbo cnox-
HbIX NS aHanvaa, Hanpumep, Npyv UCNonbL30BaHMKM MEeTOAOB CTaTUYecKoro aHanuaa. MNocne atoro onpegensoT A3bIKOBOE
NOAMHOXECTBO, KOTOPOE WCKMK4AET Takne KOHCTPYKLMN.

B.4.3 CeptudunumpoBaHHble cpeacTBa U cepTUULMPOBaHHbIE TPAHCNATOPLI

Llene — okazaHWe nomoLLm pa3paboTyuKy Ha pasnuyHbIX aTanax paspaboTtkv MO B cnonb3oBaHW HeOBXoAUMBIX
WHCTPYMeHTanbHbIX CPeacTB, KOTOpbIe, rAe 370 BO3MOXKHO, AOMKHEI ObiTe CepTUdULMPOBaHbl C TeM, 4Tobbl obecneynTs
KOHKPETHYIO CTEMNeHb YBEPEHHOCTU B KOPPEKTHOCTU PE3YNETATOB.

MpumeyvyaHue — Ccbinka Ha AaHHbIA MeTogd/cpencTeo npueseneHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnvua A.3).

Onucanve. CepTudukaumio MHCTPYMEHTankbHbIX CPpeAcTB B obLweM criyyae AonyckaeTcs NPOBOAUTL HE3aBUCHUMO B
HaLWOHamnbHbIX OpraHax no cepTuduKauumM No HesaBUCUMOMY Habopy KpUTepreB, HaxoasALWeMYCsl, Kak NPaBumno, B Mex-
rocyqapCcTBEHHbIX UMW MeXAyHapoaHbIX cTaHaapTax. B ugeanbHom cnyyae WHCTpyMeHTanbHble CpeacTBa, NpUMeHAEMbIe
Ha BCcex cTaguax paspaboTkm (paspaboTka cneundukaumn, NPoeKTMpoBaHe, KOAMPoBaHWe, TECTUPOBAHWE W OLeHKa Co-
OTBETCTBMSA), U T€ U3 HUX, KOTOPbIE UCMOMB3YIOT B YNPaBNEHUM KOHUIypaunen, AomkHb! BbiTh cepTuduUmMpoBaHsbi.

B HacToAwee BpemAa perynapHbIM npoueaypam ceptTudukanmm NoaBEPraloTcsa TOMbKO KOMMNUMATOPLI (TpaHcnaTo-
pbl); cepTudMKaLMio NPOBOAAT HaLUMOHanbHeIMU opraHami No cepTudmKaummn, KoTopasi 3aKnio4aeTcs B NpOBEpPKE KOM-
NUNATOPOB (TPaAHCNATOPOB) HA COOTBETCTBUE MeXAyHapodHbIM CTaHA4apTaMm, Hanpumep, Ans a3bikos Ada mnu PASCAL.

BaxHo oTMeTWTb, YTO cepTUULMPOBaHHbLIE MHCTPYMEHTankbHble CPeAacTBa 1 CepTUdMUMPOBaHHbBIE TPAHCNSATOPEI
06bI4HO CepTUULMPYIOT TONBKO Ha COOTBETCTBME CTaH@apTaMm Ha COOTBETCTBYKOLWMW A3blk unu npouecc. OBbIYHO MX
HUKaK He cepTUdMLMPYIOT Ha COOTBETCTBUE CcTaHdapTam no 6esonacHocTy.

MNogpoBHoe onucaHWe JaHHOro MeToda/cpeacTea npueeneHo B [132].

B.4.4 WHcTpymMeHTanbHbIe CpeAcTBa U TPaHCNATOPLlI — NOBbIWEHWe YBEPEHHOCTU Ha OCHOBaHWW ONbITa
MCnornb30BaHUA

Llene — wncknioveHne nobbix npobnem, oBycnoBneHHbIx ownbkamy TpaHCnATopa, KOTOpbIE MOTYT MOSBUTLCHA BO
Bpemsi pa3paboTku, BeprduKaumm 1 3KkCrnyaTaumMm nporpaMMHOro naketa.

Mpumevyanune — Cchbinka Ha gaHHbIA meTog/cpencTeo npuseneHa B TOCT 34332.4—2021 (npunoxeHue A,
Tabnvua A.3).

Onucanve. TpaHcnsaTop MCMOMb3YIOT B TEX ChNy4Yasx, rae He Bbino gokasarenbCcTB HeHaanexallero WCNomHeHns
MHOMMX NpegplayLmx npoekToB. ECnn oTCyTCTBYET ONbIT 3KCNyaTaumM TPaHCNATOPOB UMW B HUX OBHapyxeHbl Nnobbie
W3BECTHbIE CEPbE3HbIE OWWBKKW, TO OT TAKUX TPAHCMATOPOB CMEdyeT OTKa3aThCs, ECNW TOMbKO HET Kakux-nubo apyrux
rapaHTui KoppekTHon paboTel TpaHcnATopa (cm. B.4.4.1).

Ecnu B TpaHcnsaTope BbiSBMEHbI HeBoMbLME HeJOCTaTKW, TO COOTBETCTBYIOLLME A3bIKOBbLIE KOHCTPYKLWMW B MPOEK-
Tax, CBA3aHHbIX C 6e30MacHOCTLIO, HE NPUMEHSIIOT.

[Jpyrum BapuaHTom McKMo4veHus npobnem, oBycnoBneHHbIX oLWMbKkaMmu TpaHCiATopa, ABNsSeTcA orpaHu4eHve A3bl-
Ka 0o ero obLencnonb3ayemblX KOHCTPYKLMIA.

HenopaboTaHHble TpaHCNATOPLI CNYKaT Cepbe3HbIM NpensaTcTBreM B Niobow paspaboTke nporpamm. Takme TpaHc-
nATopsbl B 06wem cnyyae genatwT HeBo3moxHoW padpabotky CB M0O.

B HacToslee BpeMA OTCYTCTBYHOT METOALI NOATBEPKAEHNS KOPPEKTHOCTW BCEMO TPAHCNATOPA WU OTAENBHLIX €ro
yacTen.
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B.4.4.1 CpaBHeHME UCXOOHbIX MPOrpamMmm 1 MCNOMHUMbLIX KOOOB

Llenb — y6equtecs B TOM, 4TO MHCTPYMEHTBI, UCronk3ayemMble Ans cozganus obpaza PROM, He BHOCAT B HErO HKU-
KaKux oLMBOoK.

Onucanue. O6pas PROM obpaTHO npeobpasytoT B COBOKYMHOCTb «00bLEKTHLIX» Modynei. 3T «00beKTHble» Moay-
nv npeoBpa3sytoT o6paTtHo B dhaiinel accembnepa, KOTOpblE 3aTEM, C MOMOLLEH COOTBETCTBYIOLMX METOA0B, CPaBHUBAIOT
¢ thakTnyeckumMmn ucxogHelMu hainamu, Ucnonb3yeMblMy NepeoHadYansHo Anga paspabotkn PROM.

OcHoBHOE MPEVMYLLECTBO OAHHOrO METOAA COCTOUT B TOM, YTO MHCTPYMEHTHLI [KOMOUNATOPL!, PEAAKTOPLI CBA3EW
(koMnNOHOBLUMKM) U T. n.], ucnonedyemele ana paspaboTtku obpasza PROM, He TpebyloT nooTBEpKAEHWA COOTBETCTBUSA.
OTUM MEeTo4oM NMPOBEPAIT NPaBUNbHOCTE Npeobpa3oBaHua ncxogHoro danna, uenone3dyemoro aAna koHkpetHon CBC.

MoapobHoe onucaHve naHHoro Metoga/cpencTea npueeneHo B [133].

B.4.5 Bbl6op noaxoasulero sizbika nporpaMmMupoBaHus

Llens — obecneyeHne B MakcMManbHOW cTeneHn TpeboBaHWi HacToALWEro ctaHaapTa Ana cneyuanbHoro 3aLu-
L aloLero nporpaMM1MpoBaHUs, CTPOro TUMM3aUUK, CTPYKTYPHOMO NporpaMmMmnpoBaHus U, BO3MOXHO, CyxaeHWin. Beibop
NoAXo4sLLEro A3blka NporpaMMuUpoBaHna obecneyneaeT ferko sepuduumpyeMeli Kog U NpocTelie npouedypel paspabot-
K1, BepuUkaumm 1 aKcnyataumm nporpamm.

MpumeyvyaHune— Ccobinka Ha gaHHelM MeTog/cpeacteo npueegeHa B [OCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.3).

Onwucanue. A3blk NnporpammMnpoBaHna AomkeH ObiTb NOMHOCTBIO M OQHO3HAYHO OnpefeneH. A3sbik JoMmKeH BbiTh
OpPWEHTUPOBAH Ha Nonb3oBaTensa unu npobnemy, a He Ha npoueccop vy nnardopmy. LLInpoko ncnoneayemslie A3bIKM NPo-
rpaMMuMpoBaHWA UM UX NOOMHOXECTBA NPeanoYTUTENbHEE A3bIKOB CMNELMANbHOro NpUMEHEHNS.

Moaxoasawmin A3bIK NPOrpaMMUPOBaHNs TaloKke AomKeH obecneynsaTb:

- BOYHYI0 CTPYKTYPY OpraHuaauum nporpamm;

- NPOBEPKY BPEMEHW TPAHCNALMWMK;

- MPOBEPKY BO BpemMsA paboTbl NporpamMmbl TUMOB W TPaHuL, MacCUBOB.

MoaxopawmiA A36IK NPOrpaMMUPOBaHUS AOMKEH BKMOYATL B cebs:

- UCMONb30BaHWe HEDONLLUMX W yNpaBnaeMblx NPOrpamMmMHbIX MOOYIEN;

- OrpaHW4eHne OOCTyNa K AaHHbIM B KOHKPETHbLIX MPOrpaMMHbIX MOAYNSAX;

- onpefeneHne NoaaManasoHoB NepPeMeHHbIX;

- MoBble Apyrue TUNbl KOHCTPYKLUMKA, OTPaHUYNBaIOLLME OLUMOKN.

Ecnu onepauun CBC 3aBUCAT OT OrpaHU4eHnid peansHOro BpEMEHH, TO A3bIK NPOrpaMMUpPOBaHns OoMmKkeH obecne-
ynBaTb Takke 0OpaboTKy UCKIMIOYEHWUA UMK MpepblBaHUNA.

KenatenbHo, 4ToObI A3bIK NpOrpaMMMpoBaHns obecnevnBanca COOTBETCTBYHOLLMM TPAHCNATOPOM, NOAXOOALLUMMU
OubnunoTekamu ¢ 3apaHee Co3AaHHLIMW NPOrPaMMHBIMU MOLYNAMK, OTNAAYMKOM WU MHCTPYMEHTaMW Kak AN yrnpaBneHus
BEPCUSMU, TaK M Ansa pa3paboTku.

B HacTodlee BpeMs elle He AcHo, ByayT N 06bEeKTHO-OPUEHTUPOBaHHBIE A3bIKW NPOrPaMMUPOBAHUA NPeanoYTU-
TenbHEeE OpYrx OBLLENPUHATBIX A3LIKOB.

K crofcTBaMm, KOTOPLIE YCMOXKHSIOT BEPUMKALIMIO U MO3TOMY AOIMKHbI BbITh MCKIIOHYEHBI, OTHOCATCS:

- BeaycrnoBHble Nepexoabl (3a UCKIKYEHWEM BbI30BOB NOAMPOrpamm);

- pekypcuu;

- yKazaTenu, AMHaMW4eckn pacnpegensembie obnacti naMmaTy unu Nibble TUMNbl UHAMUYECKUX NMEPEMEHHbBIX UMK
00OBEKTOB;

- obpaboTka npepbiBaHWN Ha YPOBHE MCXOOHOIO KOaa;

- MHOXECTBO BXOO0B WM BLIXOAOB B UMKnax, briokax nnv nognporpaMmmas;

HesBHad MHULManM3auusa nnm o0bLABNEHUE NEPEMEHHDIX;

- BApWUaHTHbIE 3aM1cK U 3KBMBaNeHTHOCTb;

- MpoLeaypHaa NepeMeHHas B kKayecTBe napameTpa.

A3bik NpOrpaMMMpoOBaHUS HU3KOTO YPOBHS, B YacTHOCTM accembnepbl, 06nagalT HegocTaTkaMu, CBA3aHHBIMU C
WX eCTKOW opueHTaumeln Ha AC (npoueccop unv onpeaeneHHyr nnathopmy).

*KenatenbHbIM CBOWCTBOM A3blKa NPOrpaMMMUpPOBaHUA COCTOUT B TOM, 4TODBI €ro NPOEKTMPOBaHWE U UCMONb30Ba-
HWMEe NPUBOOMIIO K CO30aHMI0 MPOrpamMmm, BLIMOSTHEHWE KOTOPLIX Npeackasyemo. Ecnn ncnonb3yeTcsa NnogxoaaLuii KOHKpeT-
HbI A3bIK NPOrPaMMUPOBAHNA, TO B HEM [JOIMKHO CYLLIECTBOBaTL NMOOMHOXKECTBO, KOTOPOE rapaHTUPYET, YTO BbINOMHEHWE
nporpaMmMel NpeackasyemMo. 370 NOAMHOXKECTBO HE MOXET ObiTh (B 00LEM cryyae) cTaTuyecku onpeneneHo, HeCMoTps
Ha To, YTO MHOTME CTaTUYECKME OFrpaHUYEHWS NOMOTaloT rapaHTMPOBAaTE Npeackasyemoe BoinonHeHne. OBbIYHO MOXKET No-
TpeboBaThCs AEMOHCTpaUUs TOro, YTO MHAEKCHI MacCcrBa HaXoASaTCA B YCTAHOBMEHHLIX Npeaenax v 4To YACMNoBoe nepe-
NONMHEHWE HE MOXKET BOZHUKHYTH U T. M.

PekomeHaaumm no KOHKPETHLIM A2bIKaM NpOrpaMMypoBaHnsa NpuBeaeHsl B Tabnuue B.2.
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Tatnuua B.2 — PekoMmeHOauun NO KOHKPETHLIM S3bIKam NporpaMmMupoBaHns

A3blK nporpaMmMmpoBaHna | YIB 1 | YIMb 2 | YIb 3 | ¥YIb 4
1 Ada OP OP P P
2 Ada ¢ nogMHOXeCTBOM OP OoP OoP OoP
3 Java HP HP HP HP
4 Java ¢ nogmHoxecTtBoMm (De3 BknwyeHus cOopkn mMycopa WMnv C BKIOYe- P P HP HP

Huem cBopku mycopa, koTopas He BydeT Bbi3blBaTb OCTAHOBKY MPUKIAOHOM
NporpamMmbl B TEYEHWE 3HAYUTENBHOIO NPOMEXYTKa Bpemeru). Pykosoasuwme
yKa3aHWs Mo UCMoMb30BaHuio 06bEKTHO-OPUEHTUPOBAHHBIX CPEACTB CM. B NpU-

noxexum XK

5 PASCAL (cm. npumevarue 1) OP OP P B
6 PASCAL c nogMHOXeCTBOM OP OP OoP OoP
7 FORTRAN 77 P P P P
8 FORTRAN 77 ¢ nogMHOXeCTBOM OP OoP oP OoP
9C P -- HP HP
10 C c NoAMHOXECTBOM M CTaHOAPTOM KOAUPOBAHWSA, a TakKe UCTMONb30BaHNe OP OoP OoP OoP

WHCTPYMEHTOB CTaTW4eCKOro aHanmia

11 C++ (PykoBogsliMe yKasaHWsa MO MCMOMb30BaHWI0 0BbEKTHO-OPUEHTUPO- P -- HP HP
BaHHLIX CPEACTB CM. B NpunoxeHun XK)

12 C++ c NogMHOXeCTBOM W CTaHOApTOM KOOWPOBaHWUA, a Takke WUCMomNb30- OP OP OoP OoP
BaHWe WHCTPYMEHTOB CTaTM4YecKoro aHanuaa (PykoBogdawme ykaszaHuAa no vc-
Nonb30BaHND OOBLEKTHO-OPUEHTUPOBAHHbLIX CPEACTB CM. B MpunoxeHunn )

13 Accembnep P P -- --
14 AccemBnep ¢ NOAMHOXECTBOM W CTaHAapTOM KOAUPOBaHWSA P P P P
15 MHorocTyneH4yaTble guarpammbl P P P P
16 MHorocTyneH4yaTas gvarpamma ¢ onpeaeneHHbIM NoOAMHOXKECTBOM A3blKa OP oP OoP oP
17 Omarpamma doyHKUMOHanbHbIX 6nokos P P P P
18 Owarpamma dyHKUMOHaMbHbIX BrNOKoB ¢ onpedeneHHbIM NOAMHOXECTBOM OP OP OoP oP
A3bIKa

19 CTpyKTypUpOBaHHbIA TEKCT P P P P
20 CTpyKTYpUpPOBaHHbBIW TEKCT C onpefeneHHbIM MOAMHOXEeCTBOM fA3bIKa OP OP OoP oP
21 TNocnegoatensHaa yHKUWMOHaNBHaA gnarpaMmma P P P P
22 TNMocnepoBatenbHas doyHKUMOHANbHas guarpamma ¢ onpeaeneHHbiM nog- OP OP OoP OoP

MHOXECTBOM A3blKa

23 Cnncok KomaHg, P -- HP HP

24 Cnucok KoMaHA ¢ onpegeneHHbIM NoOgMHOXKECTBOM A3bIKa OP P P P

MpumeyaHusa

1 lNosicHeHWs K pekoMmeHgaunsam: P — pekomeHgoBaHHbIA, OP — ocobo pekomeHOoBaHHbIW, HP — HepekomeH-
OOBaHHbBIW, «- -» — pekomeHgauua otcyteTByeT (cMm. [OCT 34332.4—2021, npunoxeHue A).

2 CucremHoe nporpamMmmHoe obecnedeHne BKMOYaeT B ceba onepalynoHHyo cucTeMy, ApaiBepsl, BCTPOEHHGIE
DYHKUMW 1 NporpamMMHbIe MOAYNK, SBMAAILKMECH YacTbio cucTeMbl. [porpaMmMHble cpedcTea 0bbIi4HO obecnevnBaoT
cucTemMoit 6esonacHoOCTH Npy nocTaske. [oOMHOXECTBO A3bika cnegyeT BblIOMpaTe O4eHb BHUMATENBHO C TeM, HToObI
WCKIIOYUTE CIOXHbIE CTPYKTYPBI, KOTOpble MOryT 0bpa3oBaThes B pesynerate ownbok peanvsauun. CneayeT Bbinomn-
HATbL NPOBEPKW AN Toro, YTobbl yEeANTECH B NPaBUNEHOM MCMNOMNB3I0BAHWMKM NOOMHOXKECTBA A3bIKa NPOrpaMMUpoBaHus.
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OkoH4yaHue mabnuus! B.2

3 lMpuknagHas nporpamma npegcTaenaeT coboil nporpamMMy, paspaboTaHHylo Ans KOHKpeTHoro GesonacHoro
npumeHeHus. Bo MHoOrMx cny4vasx Takas nporpaMma paspabaTtbiBaeTcsi KOHeYHbIM nonb3oeateniemM nubo nogpsaaynKkom,
OpMeHTUpoBaHHbBIM Ha pa3paboTKy npyknagHblix nporpamm. B Tex cnyyasax, korga pag A3blIKOB NporpamMmupoBaHvs
nogaepKvBaeT OfHU W Te Xe pekoMeHdauwu, paspaboTyuky crnedyeT BelbpaTb TOT, KOTOPBIAM NOBCEMECTHO WCMOMb-
3yeTcs NepCcoHanoM B KOHKPETHOW NPOMbIWMNEHHOCTU UK oTpacny. NogMHOXeCTBO A3blka NPorpamMMMpoBaHus cre-
AyeT BbldbupaTb C 0COObLIM BHUMaHWEM, YTODb! MCKMYNTL CIIOXHbBIE CTPYKTYPbIl, KOTOPble MOTYT MPUBECTU K OLUMDKaMm
peanusaumu.

4 Ecnu KOHKPETHBIW A3bIK NPOrpaMMUpoBaHns He NpeacTaBned B HacTosAWwel Tabnuue, To 3TO HE 03HAYAET, YTO
OH WMCKMIOYEH. TakoW KOHKPETHLIN S3blK MPOrpaMMUpoBaHns JoMmKeH DblTe NPOBEPEH Ha COOTBETCTBUE TpeboBaHWAM
HacTosLLero ctaHgapTa.

5 CyuwecTtByeT psag pacwuvperuii assika PASCAL, skntovas ceobogHo pacnpocTpaHsemMblin PASCAL. Ccbinkm Ha
PASCAL BKNOYalOT 3TH paclumpeHus.

6 Java nmeeT cBoplivK Mycopa BpeMeHW BhINonHeHus. NogmHoXecTBo Java MOXeT He UMeTb cboplumka My-
copa. HekoTtopble peanusauuv Java obecneynsaloT NporpeccreHyto cbopKky mycopa, KoTopaa BoCCTaHaenvBaeT CBO-
6oaHy0 NamMATe B NPOLECCe BbINOMHEHWSA NPOrpaMMel U NPEROTBpaLLaeT BbiMONHEHWE OCTAHOBKW, KOrga ucdepnaHa
pocTtynHas namsTe. [NpunoxeHns xecTkoro peaneHOro BpeMeHW He OOMKHbl MCMoMnb3oBaTk Nbble cpeacTsa cOopKu
Mycopa.

7 Ecnu npumeHeHune a3bika Java TpebyeT Ucnonb3oBaHus MHTEPNpeTaTopa BPEMEHW BhINONHEHWA NS NpoMe-
)KYTOYHOro Koaa Java, To Takol MHTepnpeTaTop crneayeT paccMatpuBaTe, kak 4acTe [0, ceasaHHoro ¢ 6e30nacHoCTkIO,
u ¢ ydetom Tpebosanuin TOCT 34332 .4.

8 WHdopmaunoHHble cBegeHns o nyHkTax 15—24 cm. B [43].

MNoapobHoe onvcaHWe OaHHbIX MeToaoB/cpencTs npuseaeHo B [40], [49], [104], [134]—[142].
B.4.6 ABToMaTuueckas reHepauusi nporpamMmmMmHoro obecneyeHus
Llens — aBTOMaTW3aLusa pelenHus 3agay peanusauum MO, Hanbonee nogeepKeHHbIX owrnbKam.

MpumeuvaHnune — Cchinka Ha gaHHbld MeToa/cpeacteo npuBedeHa B OCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

OnucaHue. MNpoeKT cucTeMbl ONUCLIBaOT MOAEeNbo (MCNOMHUMON cneuudukaumein) Ha bonee BbICOKOM YPOBHe ab-
CTpaKumun, Yem TpadWUMOHHBINA MCNoNHaeMblid kof. Mogens aBTomaTu4ecky npeobpasyeTcs reHepaTopoMm Koga B MCMon-
HUMYto dhopmy. Llenb cocTonT B TOM, 4TOBBI yNy4lwmnTh kavecTeo O nocpedcTBOM yCTpaHeHWs NOABEPHEHHbIX OLLIMOKaM
PYYHbIX 3a4a4 KogvpoBaHus. [JanbHeras BO3MOXHas BbIro4a COCTOUT B TOM, YTO Boree CnoxHbele NPoeKTel MoryT BbiTh
BbINOMHEHbI Ha Bonee BbICOKOM abCcTpakTHOM YPOBHE.

MogpobHoe onucaHWe gaHHoro Metoga/cpeacTea npueeaeHo B [143], [144].

B.4.7 ¥YnpaBneHue TecTUpoOBaHWEM W CpefCcTBa aBTOMaTU3aUum

Llens — oBecneyeHne cMcTeMaTUYECKOro M BCECTOPOHHEro noaxoAa K tectuposaHuio 3/3/13 CBE3C cucteMel U
no.

Mpnmeyanue — Ccbinka Ha AaHHbIn MeToa/cpeacteo npueegeHa B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.5).

Onucanue. Micnone3oBaHue noaxoasaLlmMx cpeacTs NOAAEep KK NO3BONAET aBToMaTnaMposaTe Gonee TpygoemMkue v
noaeepxeHHble olwnbkam 3agayum npu paspabotke 3/3/T13 CE3C cuctembl U AaeT BO3MOXHOCTb NPUMEHEHUS CUCTeMaTu-
YecKoro nogxoAa K ynpaeneHuio TecTupoBaHueM. [JJocTynHOCTE Nnogaepxkn obecneynsaeTt Bonee BCECTOPOHHUIA NOAX0A M
K 0BbIMHOMY W perpeccroHHOMY TECTMPOBaHMUIO.

MogpobHoe onucaHue gaHHOro Mmetoga/cpeacTtea npueeneHo B [145].

B.5 Bepudmkauusa n mogudunkauus

B.5.1 BepoATHOCTHOE TeCTUpOBaHUe
Llenb — nony4yeHune KoNMYeCTBEHHbIX NOKasaTenen HagexHoCTH nccrneayemon nporpammbi.

MpmumeyaHune — CcbiNkM Ha OaHHbIA MeTog/cpencteo npueedeHbl B FOCT 34332.4—2021 (npunoxeHue A,
Tabnuubl A5, A.7 n npunoxeHune B, Tabnunubl B.15, B.17).

Onucanue. MNpuMeHeHne gaHHOro MeToga obecneynmBaeT OLEHKY cTaTUCcTUYeckon HagexHocTh MO, KonunyecTeeH-
Hble NMoKasaTenu MoryT DbiTb NMOMY4YeHbl C Y4ETOM OTHOCUTENbHLIX YPOBHEX AOBEPUS M 3HAYUMOCTIU U NpeaoCcTaBNATb:

- BEPOATHOCTb OLWKMBKM Npu 3anpoce;

- BEPOSATHOCTL OLUMOKU B TEYEHWE ONPEaEneHHOoro Nepuoaa BpeMEHH;

- BEPOATHOCTL NOCneacTBUi oWwnbKK.

W3 aTux nokasatener MoryT GbITb NONy4YeHbl Apyrve nokazaTenu, Hanpumep:

- BEpPOATHOCTbL 6e30WrnbBoYHoN paboThl;
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- BEPOATHOCTb XXUBYYECTH;

- OOCTYMHOCTB;

- MTBF vinn yactota 0TKa30B.;

- BEPOATHOCTbL H830NacHOro UCMONTHEHWS.

BepoATHOCTHLIE CYXXOEHWA OCHOBLIBaKOT MO0 Ha pe3ynbTatax CTaTUCTUYECKMX MCNbITaHWA, NMBo Ha onbITe 3KC-
nnyatauun. OBbIYHO KONMYECTBO TECTOBLIX MPUMEPOB UMK HabnwgaeMebix NPakTUYECKUX MPUMEPOB OYEHb BEMUWKO, U Te-
CTUPOBAHMWE B PEXMME 3aNpOCOB 3aHUMAET 3HAYUTENBHO MEHLLLE BPEMEHU, YEM B HEMPEPLIBHOM pexunmMme paboThl.

s doopMUpoBaHNA BXOOHbLIX JAHHBLIX TECTUPOBAHUA W YNPaBIieHWUs BbIXOAHBIMM JaHHBIMU TECTUPOBaHWUA 00bIYHO
MCMNOMb3YT WHCTPYMEHTLI aBTOMaTUYecKoro TectupoBaHuda. OBLIKMPHbLIE TECTbI MPOroHAKT Ha DONbLUKMX LEHTpanbHbIX
KOMMbIOTEPAX C UMUTaUMEN COOTBETCTBYHLLEN nepudepun. TecTUpyeMble OaHHble BbIDMPAT C YY4ETOM Kak CUCTEMATH-
Yeckux, Tak U cnyyaHsix ownbok AC. Hanpumep, obliee ynpaeneHne TeCTUpOBaHKMEM rapaHTUpyeT Npoduns. TecTupye-
MbIX J@HHbIX, TOFAA Kak CryyanHbli BbIBOp TeCTUPYEMbIX AaHHLIX MOXET YNpaBnATh OTAENbHbIMKW TECTOBLIMU NPUMepamMu
Bonee getanbHoO.

Kak ykaszaHo Bbille, MHOUBUAOYanNbHbIE CPeAcTBa AN TECTUPOBaHWUSA, BbINOMHEHWE TECTUPOBAHWS W YNpaBeHue
TECTUPOBAHWEM ONPELENAINTCA OETANM3MPOBaHHLIMK LIENAMM TECTUPOBaHWA. [lpyrue BaxHbIe YCNOBUA 3a4ar0T MaTtema-
TUYECKVUMW NPEANOCHINKaMK, KOTOPbIE AOMKHbI BbITe COBMIOAEHLI, ECNU OLEHKA TECTUPOBAHUA YOOBNETBOPAET 3a0aHHbIM
LlensmM TECTUPOBAHWA.

M3 oneiTa akcnnyaTtauum Takke MoryT ObiTh NOMy4eHbl BEPOSTHOCTHLIE XapaKTepUCTUKU NoBeaeHus niboro Te-
cTupyemoro obbekTa. Ecnn cobnopatTca 04MHAKOBLIE YCIIOBWA, TO K OLIEHKaM pe3yrnsTaTtoB TECTMPOBaHWUA MOXET DbiTb
NpUMeHEH OOMHAKOBbLIA MaTemMaT4eckuii annapar.

[Mpu ncnonb3oBaHMM 3TUX METOAOB AOCTATOYHO CMOXHO NPOAEMOHCTPUPOBATL Ha NPaKTUKE CBEPXBbICOKUE YPOBHU
HaOEXHOCTU.

[MNogpoBHoe onucaHWe AaHHOro MeToda/cpencTea npueeaeHo B [146]1—[149].

B.5.2 Peructpaumsa n aHanus gaHHbIX

Llens — OokyMeHTMpOBaHWE BCEX OaHHbIX, PeLleHWid 1 0OOCHOBaHWIA NMPOrpaMMHBLIX MPOEKTOB AN YNPOLEHWS
Bepucukaumm, NoATBEPXKAEHUS COOTBETCTBUSA, OLEHKW W nogaepku MO.

Mpumevyarnume — Ccbinkn Ha gaHHbIn MeTon/cpencTBo npusedeHsl B [OCT 34332.4—2021 (npunoxeHue A,
Tabnuvusl A.5 n A8).

Onwucanune. B npouecce Bcero npoekTMpoBaHusa paspabartsbiBaioT nogpobHy OOKYMEHTaLUMID, B COCTAB KOTOPOW
BXOOAT:

- pesyneTarthbl TECTUPOBAHWSA, BLIMOMHAEMOrO Ha KaXa0M NporpaMmmMHOM MOAyne;

- PELUEHNA U UX pa3yMHble 0O0CHOBaHWS;

- onucaHue npobnem 1 KX peLleHni.

B npouecce 1 no 3aBepLUeHUW NMPoeKTa 3Ta AOKYMEHTALMUA MOXET BbITb NpoaHanM3nMpoBaHa Ha Hanuyme LWMPOKOTo
Habopa vHdopmMauun. B yacTHocTH, Takas MHOPMaLIMA, UCNOMNb30BaBLLAACH B KayecTBe 0DOCHOBaHMA NMPU NPUHATAN
KOHKPETHBIX pelLleHnid B npoLecce pa3paboTku NPoeKTa M 04eHb BaxHasa ONA O0OCNYXMBaHWUS BbIMUCIIUTENBHBIX CUCTEM,
He Bcerga M3BecTHa MHXKeHepam Mo aKcnnyarauumm.

Moopo6Hoe onvcaHWe gaHHOro Metoda/cpencTea npueeaeHo B [150].

B.5.3 TectupoBaHue uHTepdenca

Llens — obHapyxeHne owmnbok B MHTepdencax noanporpamMmm.

Mpumevyanume — Cchinka Ha gaHHbIA meTog/cpencteo npueeneHa B OCT 34332.4—2021 (npunoxeHue A,
Tabnvua A.5).

Onwucanne. BoaMOxHbI HECKONBKO YPOBHEN AETanNM3aumMy UN NoHoThl TecTMpoBaHuda. K Hanbonee BaXHbIM YpOB-
HAM OTHOCUTCH TECTUPOBaHUE:

- BCEX MHTEPMENCHBLIX NMEPEMEHHBLIX C MX NPEOENbHBIMU 3HAYEHUAMMY;

- BCEX OTAESbHbIX UHTEPDENCHBLIX NEPEMEHHBIX C UX NPeaenbHbIMU 3HAYEHUAMM C APYTMMU MHTEPAERCHLIMIN nepe-
MEHHBLIMW C UX HOPMaSbHBIMU 3HAYEHUAMMU;

- BCEX 3Ha4YeHWI NpegMeTHOM 0brnacTu KaxaoM MHTepdEeNCHOM NepeMEeHHON C APYrMMK MHTEPGENCHBIMIW NEPEMEH-
HBIMW C UX HOPMaIbHBIMWA 3HAYEHUAMM;

- BCEX 3HA4YeHWI BCeX NepeMeHHbIX B pasHbiX KOMOMHAUMAX (BO3MOXHO TOMbKO ANA HebonbLnX MHTepdencoB);

- 3aflaHHbIX YCMOBUIA UCTbITAHWIA, OTHOCALLMXCA K KaXO0MY BbI30BY KaXd0W NOANporpaMmel.

3TW TECTUPOBaHWA OCOBEHHO BaXHbI, CNN UHTEP(ENCHI HE MMEKOT BO3MOXHOCTU OBHApYXMBaTb HENMPaBWUIbHbLIE
3Ha4YeHUs NapameTpoB. Takue TECTUPOBAHWA TaKKe BaXHbI NMPY reHepauun HOBLIX KOHMUrypauWin paHee CyLLecTBOBaB-
LUMX NOAMpOorpamm.

B.5.4 AHanwus rpaHM4YHbIX 3HAYEeHUNA

Llens — obHapykeHne nporpamMmmHbIX OLIMOOK NPY NpedernbHbIX M rPaHWYHbIX 3HaYEHUAX NapaMeTpoB.

Mpumevyanume — Ccbinkn Ha aaHHbIn MeTog/cpeacteo npusedeHsl B [OCT 34332.4—2021 (npunoxeHue b,
Tabnuupl 5.2, 5.3 1 B6.8).
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OnucaHue. MNMpeomMeTHY BXogHyo obnacTb NporpamMMbl pasgensiioT Ha MHOXEeCTBO BXOAHbLIX KMAacCOB B COOTBET-
CTBAW C OTHOLUEHWAMM 3KBMBanNeHTHocTu (cM. B.5.7). TecTpoBaHue OOMKHO OXBaTbIBATh rPaHWLbl U 3KCTpPEMarnbHbIe
3Ha4YeHUA Knaccoe. [JaHHbIM TECTUPOBAHWEM MPOBEPSAKOT COBNaAeHUe rpaHuLbl NPeaMETHOM BXOOAHOW obnactu B cneuu-
duKauun ¢ rpaHuLamMuy, yCTaHOBNEHHbLIMK NporpaMmMoi. Micnonb3oBaHne HYNeBOro 3HAYEHUS KaK B HEMOCPEOCTBEHHbIX,
Tak U B KOCBEHHbIX Npeobpa3oBaHnsx 4acTo NpMeoaWT K owmbkam. Ocoboro BHUMaHWA TpebyloT:

- HYNEBOW OENUTEND;

- 3Haku npobena ASCII;

- MYCTOW CTEK UIW ANEMEHT CMNUCKa;

- 3aMnorHeHHas MaTpuua;

- BBOA Hyrnesow Tabnuubl.

OBbI4HO rpaHnLbl BXOOHLIX 3HAYEHWIA HanpaAMY COOTHOCAT C rpaHULaMK BbIXOOHbLIX 3Ha4eHWA. [Ina ycTaHOBNeHus!
BbIXOOHbIX MNapamMeTpPoB B UX NpefernbHblie 3Ha4eHus HeobXxoaMMo 3anuncbliBaTh CneuvarnbHble TECTOBLIE NpuMepbl. Cne-
OYET TakkKe, No BO3MOXHOCTW, PACCMOTPETL cneumduKaLni Takoro TECTOBOrO NpuMepa, KOTOpbIA Noby:xaaeT BbIXogHOe
3HA4YEHWE NPEBLICUTL YCTAHOBMNEHHLIE cneundUKauuen rpaHuYHbIEe 3HAYEHWS.

Ecnu BbIXxogHbIE 3HAYEHWUS ABNAKTCA NOCNEeA0oRaTENLHOCTHH AaHHbIX (Hanpumep, Tabnuua), To ocoboe BHUMAHWE
cnegyeT yoenvTb NepBoMy U NOCNeAHEeMY aNeMeHTaM, a Takke Cn1uckam, cogepxawmm nubo HK ogHoro, nubo oguH, nubo
[OBa aneMeHTa.

MoaopobHoe onucaHWe gaHHOro MeToga/cpencTea npuseaeHo B [58].

B.5.5 MNpeanonoxeHue olNH60K

Llenb — wvcknoyeHue omnboK NporpaMmMuUpoBaHus.

MpmmeuvaHne — Ccbinkn Ha gaHHbIA MeToa/cpeacteBo npueedeHbl B [OCT 34332.4—2021 (npunoxeHune b,
Tabnuuel 6.2 1 6.8).

Onucanuve. OnbIT TECTUPOBAHWA W UHTYWLMUSI B COMETaHWM CO CBEOEHUSIMU U 3aUHTEPECOBAHHOCTEI0 OTHOCUTENBHO
TecTupyemMol cuctembl MoryT nobyaunTte paspaboTyuka K gobaBneHuo HEKOTOPLIX HEKNacCUgUUMPOBAHHbBIX TECTOBbLIX
nNpuMepoB k Habopy 3a4aHHbIX TECTOBLIX NPYMEPOB.

CreumnankeHble 3Ha4YeHUa Mnu KomBuHauuy 3HadeHnid MoryT BeiTe NnogeepkeHsl ownbkam. HekoTopele, BbI3bIBaLO-
W1e WHTepec TeCTOBLIE MPUMEepbl, MOTyT BbiTe MONYYeHbl U3 aHanM3a KOHTPOMbHbLIX CMMCKOB. CrnegyeT Takke paccmo-
TPeTb, ABNAETCA MM CUCTEMA OOCTAaTO4HO YCTOWYMBOW. Hanpumep, cnegyeT Ny HaxKnMMaTb KNasunwn Ha nepegHen naHenm
CAWLWKOM BBICTPO 1MW CNULWKOM YacTo. YTo Npov3onaderT, ecnv ABe KNaBULWKN HEKaTb OAHOBPEMEHHO.

MoapobHoe onucaHve gaHHoro MeToga/cpencTea npueeaeHo B [58].

B.5.6 BeegeHue owinbok

Llene — nogTBepaeHWe agekBaTHOCTU Habopa TeCTOBLIX MPUMEPOB.

MpmumevaHune — Ccbinkv Ha AaHHbIR MeToa/cpenctso npueedeHbl B [OCT 34332.4—2021 (npunoxeHue b,
Tabnuubl 6.2 1 6.4).

OnucaHue. B nporpamMmmy BBOoOAT (I'IO,D,CEVIB&IOT) HEKOTOpOE YNCNO M3BECTHbLIX TUMNOB OLUMBOK, U nporpaMmma Bbinon-
HAETCA C TeCTOBbIMW NpUMeEpaMn B pexxmme TeCTUpoOBaHUA. rlpH 06Hapy)KBHMM TONBKO HEKOTOPbLIX BBEOAEHHBLIX ownbok
TECTOBbIN NnpyUMep CTaHOBUTCA HEaJEKBATHbIM. OTHOLEeHWe Ynucna HanaeHHbIX BBEOEHHbIX OLLIMOOK K 06u.1emy Yncny Bee-
OEHHbIX OLMOOK OLLEHUBAIOT KaK OTHOLIEHWe Yncna HangeHHbIX peanbHbIX owmbokK K 06LL|8My vYucny pearnbHbIX owmnbok.
3JTO OaeT BO3MOXHOCTb OLEHUTL KOMMYECTBO OCTATOYHbLIX OLIMOOK U TEM CaMbiM OCTanbHYH paﬁoTy Nno TeCTUPOBaHUIO.

O6Hapy»eHHble BBefieHHble ownbkn _ O6HapyKeHHbIe peanbHbie oLUnBKU
O6wWwes YMCNO BBEASHHLIX GLUMGOK ObLLee Yucno peanbHbix oLUG0K

OBbHapy)eHue BcexX BBEAEHHbIX OLLMDOK MOXET yKa3blBaTb MO0 Ha a4eKBaTHOCTL TECTOBOro Npumepa, NMbo Ha To,
YTO BBEAEHHbIE OLWMOKM BbINO CrnULKOM Nerko HanTu. OrpaHnYeHUaAMN OaHHOTo MeToaa SBMSITCA: MOPAA0K NonyyYeHus
noBbIX NoneaHbIX pesynsTaTos, Tunbl owmnbok. Tawke Heobxoaumo, YTobbl NO3ULIMK BBEAEHHbLIX OLLIMBOK OTpaxanu ctaTtu-
CTUYECKOe pacnpegeneHve peanbHbIX OWWBOK.

MogpobHoe onvcaHWe oaHHoro Metoga/cpeacTea npueeneHo B [151].

B.5.7 PazgeneHune BXOAHbIX AaHHbIX Ha KNacChl 3KBMBanNeHTHOCTHU

Llens — agekeaTHOe TECTMPOBAHWE NPOrpaMMHBIX CPEACTE C UCTONb30BaHWEM MUHUMYMa TECTUPYEMBIX OaHHbIX.
TecTpyeMble AaHHbIE NONy4alT NnyTem Belibopa YacTer BXOOHbIX AaHHbIX NpeaMeTHOM obnacTn, HeobxoOnMbIX ANA aHa-
nuza Mo.

MpumeyaHune — CcbiNKM HA AaHHbLIR MeTod/cpenctso npueedeHsl B TOCT 34332.4—2021 (npunoxeHuve b,
Tabnuuel 6.2 1 B.3).

OnucaHwe. B ocHoOBY gaHHOro MeToAa TECTUPOBAHUSA NONOXEHO COOTHOLUEHWE SKBUBANEHTHOCTM BXOAHbIX OAHHbIX,
onpegensiollee pasbueHne BXOOHbIX AaHHbIX NpeaMeTHON obnacTu.

TecToBble NpuMepbl BeIOMpaloT B LENAX OXBaTa BCeX NpeABapuTenbHO cneuudruMpoBaHHbiX pasbueHun. Ma kax-
[LOr0 Knacca 3KBUBANEHTHOCTH BbIOUPAIOT NO MeHbLUER Mepe 04WH TECTOBLIA NPUMED.
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CyLlecTBYHT cnegyrLne OCHOBHbIE BO3MOXHOCTU pa3bueHns BXO4HbIX OaHHbIX:

- Knaccel 3KBMBaNeHTHOCTW, obpa3oBaHHble M3 cneundukaumn, — UHTepnpeTauna cneundmnkaumm MoxeT ObiTb
opveHTHpoBaHa NMbo Ha BXOAHbIE 3HAaYeHus (Hanpumep, BblbpaHHble 3HaYEHWMA CYMTAIOTCA OAMHAKOBbIMM), NMBO opu-
EHTUPOBAaHa Ha BbIXOAHbIE 3HAYeHWs (Hanpumep, Habop 3Ha4YeHW NPUBOAWT K OOHOMY U TOMY e (hyHKLMOHaNLHOMY
pesynerarty);

- KIacchl 3KBUBanNeHTHOCTH, 0bpasoBaHHble B COOTBETCTBUW C BHYTPEHHEN CTPYKTYPOI NporpamMmmel, — pesynesraThl
Knacca 3KBWBaNeHTHOCTW ONpeaensoT U3 CTaTUYecKoro aHanuaa nporpamm, Hanpumep, Habop 3HaveHuin obpabaTeieatT
OOHUM M TeM e cnocobom.

MoopoGHoe onvcaHWe gaHHoro Metoda/cpencTea npueeaeHo B [58]—[60].

B.5.8 CTpykTypHOe TecTUpOBaHUe

Llene — npuMeHeHWe TECTOB, aHaNU3UPYIOLWKX OnpeaeneHHble NOAMHOXECTBA CTPYKTYPbl NporpaMMbl.

[MMpumevyaHmne — Ccbinka Ha OaHHbIA MeTog/cpencteo npusegeHa B TOCT 34332.4—2021 (npunoxenue b,
Tabnvua b.2).

OnucaHne. Ha ocHoBe aHanu3a nporpaMmel BelOMpaoT Habop BXOOHbIX AaHHbIX Tak, YToObl MOr ObITb NpoaHanu-
3MpoBaH gocTtaToqHO GOMbLUOIA (Y4acTo ¢ 3apaHee 3a4aHHbIM 3HA4eHMEeM) MPOLEHT NporpaMmMHbIX koaos. Mepbl oxBaTa
nporpaMmel, B 3aBUCUMOCTU OT CTENEHM TpebyeMoln CTporocTu, MoryT BbiTe pa3nuyHsiMu. B niobom cnyyae uenbio gomk-
HO BbiTb 100 % BbIBpPaHHOW METPUKK OXBaTa; ECNU HEBO3MOXKHO AocTurHyThb 100 % oxBata, To npuyunHel, nodemy 100 %
OXBaTa He MOXeT ObITb LOCTUIHYTO, AOIBKHbI OblTh JOKYMEHTaNsHO 0OPMIIEHb! B OTHETE O TECTUPOBaHWM (Hanmpumep,
ecny BO3HMKAET annapaTHas npobnema, }enatensHo BBECTU TONbKO koA 3awuTel). B TOCT 34332.4—2021 (pekomeHaa-
umK K Tabnuue B.2) cneyuansHo YNoMSAHYTHI LWMPOKO NOALEPKUBAEMBIE MHCTPYMEHTaMK TECTMPOBAHUA NEPBLIE YEThIpe
MeToAa, NPUBEAEHHLIE B NepeyncneHnn Hmke. MoryT BbiTb Takke NpUMEHEeHbI CreayoLne MeToab!:

- OXBaT TouYeK Bxoja (rpadp 3anpocoB) — rapaHTUpYeT, YTO Kaxaasa nognporpamma (ctaHgapTHas nognporpam-
Ma Unu OyHKUWA) No KpalHel Mepe ofHaxObl AOMKHA ObiTh Bbi3BaHa (3TO HAMMEHEE CTPOroe CTPYKTYPHOE M3MepeHune
oxBarta).

MpuMedyaHue — B oBbeKTHO-OPUEHTUPOBAHHBIX A3bIKAX MOXET BbITh HECKOMNBKO NOANPOrpaMM C OQHUM U TEM
KE MMEHEeM, KOTOopble MPUMEHSIIOTCS K pa3nuyHbIM BapuaHTaMm nonvuMopduama (nepeonpefensiolime noanporpamMmmbi),
KOTOpbIE MOTYT BbI3bIBATHCA AMHAMWYECKOW AucneTyepusaumei. B Takvux cnyyasx gomkHa GbiTe NPOTECTUPOBaHa KaxXaas
Takas nepeonpedeneHHas nognporpaMma;

- ornepaTtopbl — rapaHTUPYET, YTO BCE OnepaTopkl B Koae Obinv BLIMOHEHBI MO KpaWHEW Mepe OoHaXab;

- YCIOBHbIE NEpPEXoabl — OOMMKHLI ObITE NpoBepeHsl 06e BETBU KaXaoro YCNOBHOIO Nepexofa. 3T0 MOXET OKa3aThb-
CA HelenecoobpasHbiM ANA HEKOTOPLIX TUMOB KOO4OB 3aLUWThI;

- COCTaBHbIE YCMNOBUA — aHanu3mpyT KaxkOoe YCIOBME B COCTABHOM YCITOBHOM NEpPexXofe (CBA3aHHOE oneparto-
pom WU/ATTA). Cm. MCDC (oxBaT ycnoBHOro MoAnUUMpOBaHHOIO pelleHnA, aokymeHt DO178B);

- LCSAJ — nocnegoeaTensHOCTb MMHEWHOTO Koda U nepexofoB npegctaenser cobon nobyo NUHenHyo nocrneno-
BaTENbHOCTb 3aKOAMPOBAHHLIX YTBEPXAEHMWI, BKMHOYasA YCMNOBHLIE YTBEPXKAEHUA, 3aKaHYMBaKOLLMecs nepexogom. MHorue
noTeHLUWanbHble NOANOCNEA0BaTENBHOCTA MOTYT OKA3aTbCHA HEBLINOMHUMbBIMU M3-32 OrpaHUYEHUIA, KOTOPLIE HanarakwTca
Ha BXOAHbIE JaHHblE B pe3ynsTarte BhIMOMHEHWS NpeabiayLLero Koaa;

- NOTOK [JaHHbLIX — BLIMOIMHAOLLMECA NOCNen0BaTENbHOCTM BLIDMPaTCA HA OCHOBE UCMOMNb3YEMbIX AaHHbIX; Hanpu-
Mep, MoCneaoBaTensHOCTb, e 04HAa U Ta e NepeMeHHasn U 3anMcbiBAeTCA, U CHUTBLIBAETCH;

- Ba3oBasi NnocneaoBaTenbHOCTL — OfHA U3 MUHUManbHOro Habopa KOHEeYHbIX NOCNenoBaTENLHOCTEN OT Ha4Yana o
KOHLIa, Koraa BCe AyrM 0XBayeHbl (NepekpbiBaoLLmecs KoMBUHaLMK nocnegoBaTensHocTel B aTom 6azoBomM Habope MoryT
cdhopmMumpoBaTh Nby nocneaoBaTensHOCTL Yepesa 3Ty YacTk nporpammel). TecTel Bcex 6a3oBbIX NocnenoBaTensLHOCTEN
rnokasanuv cBoto aqypekTUBHOCTL Npy 0BHapyeHUn owmnbok.

MoopoBHoe onucaHue gaHHoro Metoda/cpencTea npueeaeHo B [58]—[60].

B.5.9 AHanu3 noToka ynpageneHus

Llens — oBHapyXeHne HU3KOKaYEeCTBEHHBIX U NOTEHLMANBHO HEKOPPEKTHBIX CTPYKTYP MpOrpamm.

MpumeyvyaHumne — Ccbinka Ha gaHHbln meTog/cpencTteo npueepgeHa B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuua B.8).

OnucaHve. AHanva NoToka ynpasneHusa NnpeacTaBnseT coboil MeTof CTaTUYEeCcKoro TECTUPOBAaHWA NS HaXOXOeHUs
nogospeeaemelx obnacTei NnporpamMmel, KOTOpble HE COOTBETCTBYIOT OnpaehasLuei cebs npakTuke nporpamMmmmnpoBaHuUs.
Mporpammy aHannavpyoT, hopMMpys HanpasBneHHbIN rpady, KOTOpbI MOXeT ObITb NPOaHaNU3npPoOBaH Ha Hanu4ue:

- HeJOCTYMHbIX )parMeHTOB MporpaMmel, Hanpumep, 6e3yCcnoBHbIX NepexoaoB, KOTopble AenaloT parMeHTbl Npo-
rpaMmbl HEQOCTUKUMBIMU;

- 3anyTaHHbIX KOOOB. XOpOLIO CTPYKTYPUPOBAHHBIN KOO MMeeT ynpasnswowmi rpady, 4OMYCKaloWwmMn cokpalleHme
nyTeM NOCNENOBATENBEHOMO COKpalleHws rpada A0 ogHoro yana. B oTnvune oT HEero Nnoxo cTPyKTYPUPOBAHHBIA KOO MO-
eT BbITh COKpaLLEeH TONbKO A0 FPynbl, COCTOALWEN M3 HECKOIBKMX Y3IO0B.

MoopoBHoe onucaHue gaHHoro MmeToda/cpencTea npuseneHo B [60].
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B.5.10 AHanu3 noToKa QaHHbIX
Llens — oBHapyeHne HU3KOKaYEeCTBEHHLIX W MOTEHLMANLHO HEKOPPEKTHBIX CTPYKTYP Mporpamm.

Mpnmeyanue — Ccoinka Ha AaHHeIn MeToa/cpeacteo npueegeHa B [OCT 34332.4—2021 (npunoxenue B,
Tabnuua b.8).

OnuvcaHue. AHanu3 NoToka AaHHbIX NpeacTaBnseT coboi MeTod CTaTUHecKoro TeCTMPOBaHKS, 00beaUHAOLLMIA MH-
dopmaLmnio, MONy4YeHHY 13 aHanuaa NoToka yrnpaeneHus, ¢ MHhopMauven o TOM, Kakue NepeMeHHbIe CHUTBIBAKOTCA Un
3aMUCLIBAIOTCH B PA3NUYHbIX YacTAX koaa. JaHHbIi MeToq No3BonseT NpoBepsiTh!

- NepeMeHHble, KOTOpble MOryT ObiTh CYATaHb! 4O NMPUCBOEHNSA UM 3HaYeHWIA. TaKylo CUTYaLMI0 MOXHO MCKITIOHNTD,
ecnu Bcerga npuceaveaTh 3Ha4eHue nNpu ob6bLABNEHUM HOBOW NepeMeHHOM;

- NEPEMEHHBIE, 3anMCaHHbIE HECKOMBKO Pa3, HO HEeCUYWTaHHbIE. Takan cUTyauus MOXET YyKasblBaTe Ha NPONyLeH-
HBIR KOA;

- NEPEMEHHbBIE, KOTOPbIE 3aMMCaHbl, HO HUKOFAA He CYMTHIBAIOTCA. Takas cUTyauus MOXET yKasdblBaTb M3ObITOYHBINA
Kogd.

AHOMankLHBIN NOTOK AaHHBIX HE BCerga HeNOCPeACcTBEHHO COOTBETCTBYET MPOrpaMMHbIM oLwnbkam, Ho ecnmn aHoma-
WKW UCKINKOYEHE!, TO MAnoBEPOATHO, YTO kod OydeT cogepxaTk OLMOKM.

MoagpoBHoe onucaHWe OaHHoro Metoga/cpeacTea npusedeHo B [60], [152].

B.5.11 TectmpoBaHWe Ha CMMBONLHOM YPOBHe

Llens — pgemMoHcTpauus COOTBETCTBUS MEXY WCXOAHBIM KOOOM W cneundmkaymen.

MpnmeyaHue — Ccbinka Ha AaHHBIN MeToa/cpencTtso npueegeHa B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuua B.8).

OnucaHue. MNepemeHHble NporpaMMel OLIEHWBAKT MOCMe 3aMeHbl BO BCeX onepaTopax NpuWcBauBaHWS NEBOW ero
4acTK Ha npaeylo. YCrnoeHele BETBW M UMKl NpeobpasyloT B ByneBckue BoipaxeHusa. OkoHYaTenbHbIW pesynetaT nped-
cTaBngaeT cobol CUMBOMBHOE BbIPAXXEHUE AN KaXA0oW NepPeEMEHHOW NporpaMmel. ITo BhlpaxeHue asnaeTca dopmynoun
Ons 3Ha4eHWs, KOTOpoe nporpaMma Beluucnuna Bbl, Npy 3agaHny peanbHbIX AaHHbIX. OHO MOXeT BbITe NPOBEPEHO NO
OTHOLUEHWIO K NpeanonaraeMoMy BblPaXKeHNHo.

Takoe ncnonb3oBaHWe CUMBOMNBbHOTO BbIMOMHEHWSA TECTMPOBAHUA ABMAETCH CMCTEMaTUYECKUM CriocoboM reHepa-
LMK TECTOBBIX AaHHBLIX ANs BETBEN NorMkn nporpaMmel. CUMBONBHOE CPeACTBO BbIMNOMHEHWSA TECTMPOBaHWA MOXET BbITh
BKI/TIOMEHO B MHTErPUPOBaHHBIA KOMMNMNEKC MHCTPYMEHTaNbHbLIX CPeACTB ANS BbIMOMHEHWS TECTUPOBaHWA W aHanuaa Koga
aneMeHTa nporpaMMHoro obecnedeHus.

MoapobHoe onncaHne gaHHoro meToda/cpeactea npueedero B [153], [154].

B.5.12 ®opmanbHOe goka3aTenbcTBO (Bepudmkauma)

Llene — goka3aTenbCTBO NPaBMIBHOCTM MPOrpaMMbl MO OTHOLLUEHWIO K HEKOTOPOW abCcTpakTHOW MoAenu nporpam-
Mbl C UCNOMBb30BaHMEM TEOPETUYECKNX M MaTeMaTUYeCKUX MoOAeneil 1 npasun.

MpumeuvaHune — Ccbinkv Ha AaHHbIn MeTog/cpenctBo npuBedeHbl B [OCT 34332.4—2021 (npunoxeHue A,
Tabnuubl A5 1 A9).

Onucanue. TecTupoBaHWe — pacnpocTpaHeHHbIid cnocob nccnegosaHWa NPaBMNbLHOCTU Nporpammel. OgHako uc-
YyepnbiBalolLee TeCTPOBaHNE 0BbIMHO HEOOCTMXMMO BBMAY CMOXHOCTU NPOrpamM, UMErLMX NpakTMY4eckoe 3HavyeHune,
NoaToMYy TakMm crnocobom MoxeT BbiTh MccrnegoBaHa ToNbKO HYacTb BO3MOXHOM0 NMoBeAeHWsA nporpaMmmel. HanpoTtus, npu
dopmansHoi BepudrKauuy NpUMEHsIOT MaTemMaTyeckne onepayun K MateMaTuyeckomy nNpefcTaBneHuo nporpaMmel,
4TOBbI YCTAHOBUTL, YTO MPOrpaMMa BeaeT cebs, Kak onpedeneHo Ans BCex BO3MOXHbIX BXOAHbIX AaHHbIX.

[nsa dopmankeHoi BepudmKaLuum cuctemel TpebyeTcs abeTpakTHas Mogenk NporpaMmMebl U ee 3ajaHHOe noBefeHue
(T. e. cneundukaums), npeacTaBneHHble Ha hopManesHoM A3blke. Cneyndmkauma MoXKeT BbiTe NONHOW UMK MOXKET BbiTh
orpaHv4eHa onpegeneHHsIMW CBOACTBaMK NPOrpaMMel:

- CBOWCTBaMN (PYHKLUMOHAMBHOW KOPPEKTHOCTW (T. e. mporpaMmMa AofkHa NpodeMOHCTPUMPOBaTh OrnpederneHHyH
YHKLUMOHANBLHOCTb);

- CBOWMCTBamK Be3onacHOCTU (T. e. HeMpaBWbLHOE NOBedeHUe HUKOrda He ByaeT NPOUCXOAUTE) U KUBYYECTH (T. €. B
KOHEeYHOM cyeTe ByaeT BecTu ceba npaBunbHO);

- CUHXPOHU3WPYIOLWMMK CBOWCTBaMM (T. €. coBbITUA, peanusylolive noBedeHWe, MPoM3oWMayT B onpedeneHHoe
BpeEMS).

Pesynstatom dopmansHoi BepudMKaumMn SBRAETCA OAHO3HAYHBIA BbIBOA4 O TOM, 4TO abcTpakTHas Mofens npo-
rPamMmMbl KOPPEKTHA MO OTHOLUEHWM K crieundmKaummn AN BCeX BO3MOXKHbIX BXOAHbBIX AaHHbIX, TO eCTb MOAEeNb YO0BNeTBO-
psieT 3agaHHbIM CBOWCTBaM.

OpHako NpaBUMNbHOCTE MOAENW HEMNOCPEACTBEHHO HE [4OKa3blBAET NPaBWNBHOCTE hakTMHECKOW nporpamMmmel, no-
3TOMy Aanee HeobxoOMM LUar, KOTOPbIN OOMKEH NOKa3aTk, YTO MOAEML — 3TO TOYHan abecTpakuma dakTuieckoi nporpam-
Mbl ANA MOZenupyeMbix CBOWCTB. HekoTopble CBOWCTBa Nporpammel, NpeacTaBnsoLLmMe NpakTMYeckuid MHTepec, He MoryT
6biTe chopmaneHO onucaHel (Hanpumep, BoNbWWHCTBO NPobneM CUHXPOHW3AUMKM W NNaHMPOBaHWS UMW CyObEeKTVBHbIE
CBOWCTBA, TaKWE KaK «SCHbIA U MPOCTON» MONb30BaTENbCKUA MHTEPdEenc, unmn nwwboe CBOMCTBO UMW LENb NPOEKTA, KOTO-
pble He MOryT BbITb ferko npeacTaBneHbl Ha hopManeHoM s3bike). Moatomy hopMansHas BepuduKauns He NoNHOCTBH
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3aMeHseT MOJENWPOBaHME W TECTMPOBAHWE, HO 3aTO OHa AOMOMHAET 3TW MeToAbl, obecneynBas MX O0Ka3aTeNbCTBOM
KOpPEKTHOCTK paboTbl NporpaMMbl AA BCEX BXOAHLIX AaHHbIX. [MpumeHeHne dopManbHOn BepudmnKkaumm MOXeT rapaH-
TUPOBaTb KOPPEKTHOCTL aBCTPaKTHOWM MOAENU NporpamMmMbl, a MPUMEHEHWE TECTUPOBAHWA rapaHTUpPYET, Y4To hakTuyeckas
nporpamMma BefeT cebs, Kak oXXuaanock.

Vcnonb3oBaHue hbopmansHOW BepudUuKkaLumn Ha CTagun NpOEKTUPOBaHUS NO3BONAET 3HAYUTENBHO COKPaTUTL Bpe-
MsA pa3paboTkn nporpaMmbl Bnarogapa 0BHapPY)KEHWIO CyLLECTBEHHbIX OLWMOOK W YNYLLEHWIO HA PAHHUX CTagusAx Npoek-
TUPOBaHWA, TakuM 0Dpa3omM cokpallas BpeMs, HeoOX0OUMOe Ha UTepaLMn MeXay NPOeKTMPOBaHWEM U TECTUPOBAHUEM.

Psag dpopmanbHbIX MeTodoB, NPUMEHSALUXCA Ha NpakTuKe, onucaHsl B B.2.4: Hanpumep, CCS, CSP, HOL, LOTOS,
OBJ, BpemeHHas noruka, VDM n Z.

B.5.12.1 MNpoeepka mogenu

[MpoBepka Mogenu — aTo MeToA ANnd dopMansHOi BepudbuKaLmMmm peakTUBHBIX U KOHKYPEHTHbIX cucTeM. 3afaBas
KOHEYHOE COCTOSIHME CTPYKTYPLI, KOTOpas OMNUCLIBAET NOBEAEHWE CMCTEMbI, MPOBEPSAIOT CBOWCTBO, 3anvMcaHHOe B BUAE
chopMynbl BO BPEMEHHOW NOTMKe, COOTBETCTBYET N OHO CTPYKType. [1na aBTOMaTMYeCcKoro U UcCYepnbIBaoLLEro Npoxoaa
BCEX COCTOSIHUIA CTPYKTYPbl MCNONB3YIOT adhpekTUBHbIE anropuTMel (Hanpumep, SPIN, SMV n UPPAAL). Ecnu cBoCTBO
He YO0BMETBOPSAETCSH, TO FTEHEPUPYETCA KOHTPNpMMep. 3Ta NpoLleaypa NokKasbiBaeT, Kak CBOWCTBA HApyLLUaKTCs B CTPYK-
TYpPE, U COOEPKUT O4EHBb MOME3HYK MHOoPMaLMIo ANA UccneqoBaHua cuctemsl. [NpumeHeHne MeToga NPoOBEPKUM MOLENN
no3sonsaeT 0bHapyxuTb rMyBoKo CKpbiThie (NogBoaHble) ownbkK, KoTopble MOryT ObiTb He oBHapyeHbl Npu 0BbIMHOM
KOHTPOME U TECTUPOBAHUH.

Heobxogumo OTMETUTL, YTO METOA NPOBEPKM MOLENN NMOME3EH MpKY aHanM3e HAHCOB CINOXHOW CTPYKTYpPbI. OH MO-
eT BblTb NoneseH ANA HEKOTOPLIX NpunoxeHvui ¢ Hu3kum YTB. OgHako Heobxoanmo BbITb 04EHE BHUMATENbHbLIM, Crnin
B MPUMNOXEHUsX ¢ BbICOKUM YTE cyLLecTBYHOT HIOGHCHI CNOXHOW CTPYKTYPbI.

MNoopo6Hoe onvcaHve gaHHoro Mmetoga/cpencTea npyeeaeHo B [155]—[158].

B.5.13 MeTpuKKM CNOXHOCTW NporpaMmmMmHoro obecnevyeHns

Llens — nporHo3anpoBaHWe XapakTepuCTUK MporpamMm, UCXOAsl M3 CBOMCTB CaMuxX nporpamm unu ux pas3paboTku
nnbo npeabICTOpUIA TECTUPOBAHUSA.

Mpumevyanume — Ccbinkn Ha AaHHbIR MeTon/cpencTBo npusedeHsl B [OCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.9 v npunoxenune B, Tabnuua B.19).

Onucanve. [laHHbIMW METO4AaMW OLEeHVBAIOT HEKOTOPbIE CTPYKTYPHbIE cBoWcTBa 10 1 nx oTHoWeHWA K Tpebyembim
XapakTepucTUKam, HanpuMep, HageKHOCT Unu cnoxHocTu. Onsa oueHkn BonblIMHCTBA cpeacTB TpebyloTcs nporpamm-
Hble MHCTPYMEHTLI. HeKoTOpbIe NPUMEHSIIOLMECA METPUKN NEPEYNCIEHBI HUXE!

- TeopeThYeckas CNoXHocTb rpadha. 3ta MeTprka MoxeT OblTe NPUMEHEHa Ha PaHHEeM 3Tane XW3HEeHHOro LuKna
ANs OLEHKM KOMNPOMMCCHBIX pelleHniA 1 OCHOBaHa Ha BenuYnHe CNOXHOCTM rpada ynpaeneHus nporpaMMel, npedcras-
NEHHON €€ LUMKINOMaTUYECKUM YACTOM;

- yucno cnocoboB akTUBU3ALMW HEKOTOPLIX NPOrpaMMHBIX MOAYNen (AOCTYNHOCTL) — Yem Borblle NporpaMmHBbIX
Mogynew MoxeT BbiTb JOCTYMNHO, TeM AOMKHa BbiTh BonbLuas BepOATHOCTb MX OTNanKu;

- Teopust MeTpuK Xoncteda. [1py NoMoLLM 3TUX CPeACTB BbIYUCAAKT ANWHY NporpaMMel NyTem nogcyera Konuye-
CTBa OMepaToOpOB W ONepaHAoB; AaHHAA MEeTpuKa 4aeT Mepy CMOXHOCTM W pa3Mepsbl, KOTopkle hOpMUPYIOT OCHOBY ANs
CcpaBHeHWI Npu oLeHke Byaywux paspabaTeiBaemeiX PECYPCOB;

- YMCMO BXOAOB M BbIXOAOB Ha NporpaMMHbli Modynb. CBeaeHne K MUHUMYMY YMcria ToOYeK BXOA0B/BLIXOAOB ABMA-
eTCH KNK4eBOW 0COBEHHOCTBIO METOAOB CTPYKTYPHOTO NPOEKTUPOBAHWA M NPOrpaMMUPOBaHNS.

MNoppobHoe onvcaHve gaHHoro metoga/cpencTea npyeegeHo B [159].

B.5.14 ®opmanbHble NpoBepKn

Llens — oBHapyxeHume owmbok B mogyne MO.

Mpumevyanmne — Ccbinka Ha gaHHbIA MeTog/cpeacteo npusBeneHa B [OCT 34332.4—2021 (npunoxenuwe b,
Tabnvua b.8).

OnucaHuwe. ®opManbHbIA KOHTPOMbL — 3TO CTPYKTYPUPOBAHHLIN Npolecc npoBepkn MmaTtepuanos o 10, KoTopkli
BbINOMHACTCA Konneramu paspaboTymka aTux MaTepuanos, Ana HaxoKOeHUs oWMboK 1 Okas3aHWsA NOMOLLM pa3paboTymky
yAyHWnTE Matepuan. PazpaboT4uk He JOMmKeH NPUHUMaTL y4acTus B NPOLECCe KOHTPOMA, KpoMe MHhopMrpoBaHus npo-
BEPAIOLWMX Ha 3aTane ux 03HakoMneHwsa ¢ Matepuanamu. PopmanbHbie NPOBEepPKK MOryT BbiTh BbINONHEHb! AR KOHKPET-
Hbix aneMeHToB MO, cosaaHHbIX Ha nboit ctanum XKL paspabotkm MO.

[MpoBepsoLlWMe OOMKHBI 03HAKOMWUTBECSA C MPOBEpAeMbIMM MaTepuanamn 4O BbINONHEHWS nposepku. Ponn npose-
pSIOWMUX B NPOLECCE NMPOBEPKU AOMKHLI ObiTe AcHO onpepenerbl. [JomkHa 6biTe NOAroTOBNEHa NporpaMmMa NpoBepKu.
OorkHel BbITe onpefeneHsl BXOOHBIE W BbIXOAHbIE KPUTEPUKM, OCHOBaHHLIE Ha TpebyeMblX XapakTepucTukax anemMeHTa
MO. BxogHble KpUTEpPUM — 3TO TakWe KpUTepuu unu TpeboBaHWus, KoTopble A0MKHBI BbiTh YAOBNETBOPEHb! A0 BbINOMHE-
HWUA NpoBepku. BeIXogHble KpUTEPMU — 3TO Takne KpUTepun Wnv TpeboBaHWus, KOTopble AOMKHbI ObITh YAOBNETBOPEH®I,
YyTOBLI CYATATE NPOLECC NPOBEPKM 3aBEPLUEHHBIM YCNELLIHO.

B npouecce npoBepkun ee pesynsTaTthl AOMKHBI BbITh hopManeHO 3ahMKCHpoBaHbl MOQEPATOPOM, POnb KOTOPOro
A0MmKHa ynNpocTUTE NpoBepky. lNo pesynsrataMm NpoBEpKW BCEMU NPOBEPSIOWMMU OOMKHO ObiTh AOCTUIHYTO cornacue.
Owwnbkm gomKHbl BbITh pasgeneHel Ha Tpebylolwme ncnpaeneHus oo npuHATKMS anemenTa 10 1 Tpebyowwre ncnpasneHms
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K 3aaHHOMY MOMEHTY BpeMeHu unu atany. [locne 3aBepLueHUs NPOBEPKM BbIABMEHHbIE OLLMOKK OOMKHbI ObiTe Nepeaa-
Hbl pa3paboTynKy Ans NocnenyroLero ncnpasneHns. B 3aBUCHMOCTY OT KONMUYECTBA M KOHTEKCTA BbIABMNEHHbLIX OWNGOK
MOZEpaTop MOXET PEWNTL BOMPOC 0 HEOBXOAMMOCTM NOBTOPHON NpoBepkK matepuanos o MNO.

MoapoBHoe onucaHWe aaHHoro Metoga/cpencTea npuseneHo B [58]—[60], [160].

B.5.15 CKkBO3HOM KOHTPONb (NporpamMmHoro obecne4yeHus)

Llene — oBHapy)xeHne HECOOTBETCTBUI MeXay creundrkaumen v peanvaauven.

MpumeyaHune — Ccoinka Ha AaHHeln Metoa/cpeacteo npusedeHa B NTOCT 34332.4—2021 (npunoxenue b,
Tabnuua B.8).

Onucanue. CKBO3HOW KOHTPOMb ABMSAETCA HedhopMarbHbIM METOAOM, BbIMOMHAEMbIM pPa3paboTynKoM anemeHTa
MO B npucyTcTBUM ero konner B uenax obHapyxeHua owmnbok B anemeHTe MNO. OH MOXKeT BGbITh BBIMONHEH OMNA KOHKPET-
Hblx anemeHToB 10, coznaHHbix Ha nobown ctagum XKU paspabtotku MO.

Yrtobbl rapaHTupoBaTth, 4to 3/3/M3 CB3C cuctema cooTBeTcTByeT TpeboBaHMAM, 3a4aHHbIM B crieuudmkaLmu,
HeobxoanMmo MccredoBaTh M OLEHWUTL 3adaHHble B cneundukanum dyHKumMn BezonacHocTu cucTeMel. fliobelie comHeHus,
CBAi3@aHHblE C peann3aunen 1 UCnonb30BaHWEM CO30aBaeMON CUCTEMbI, JOKYMEHTaNbHO OOPMSIOT B LENAxX Ux ganb-
Helwero paspelueHna. B otnuymne ot chopmaneHoM NpoBepKy B NpoLiedype CKBO3HOMO KOHTpons pas3paboTynk npuHuMaeT
aKTMBHOE y4YacTue.

MoapobHoe onucaHve gaHHoro Metoga/cpencTea npueeaeHo B [58]—[60].

B.5.16 Ananuz npoekrta

Llens — BhisiBreHne gedektoB B npoekte MO.

MpumeyaHune — CchiNKa Ha daHHbIA MeToa/cpeacteo npueedeHa B NOCT 34332.4—2021 (npunoxeHue B,
Tabnuua B.8).

Onucaxue. Mog aHanU3oM MNpoekTa NOHWMAOT hopManbHoe, OKYMeHTanbHo oOpMIEHHOE, BCECTOPOHHEE U
cucTeMaTuyeckoe uccneqosaHve npoekTa M0 B Lenax oueHkM TpeBoBaHWIA K NPOEKTY 1 BO3MOXHOCTU NpoeKTa yAoBMNeT-
BOPUTL 3TUM TpeboBaHuaAM, a Takke ANg onpegeneHua Npobnem v NpeanoXeHuid No UX peLleHuto.

AHanMa npoekTa ABNSAETCH CPEACTBOM OLEHKN COOTBETCTBUS COCTOSIHUSI MPOEKTa BXOAHbIM TpeboBaHusM, a Tak-
Ke CPefcTBOM MaeHTUMKaLMA BOZMOXHOCTER ANs ero AanbHERWero ycoBepLlleHcTBoBanus. Jaxe ecrnv paspaboTtka
npoekta Ha atanax *KL| BbINONHAETCA YCNELWHO, U OCHOBHbIE KOHKPETHLIE MPOeKTHble TpeboBaHUs YOOBMNETBOPEHL!, TO
aHanu3 npoekTa 4oMKeH BblTe BbINMOMHEH ANs TOro, 4tobbl MCCnenoBaTh BCe MHTEPgENCHbIE acnekTbl; rapaHTUpoBaTh,
YTO NPOEKT MOXET ObiTh BEPU(ULMPOBAH, YAOCTOBEPUTLCH, YTO NPOEKT YAOBNETBOPSET NPOEKTHLIM TpeBOBaHWAM; rapaH-
TUPOBAaThL, YTO NPOEKT B HanbonbLUel cTeneHu yaoBneTBopaeT TpebGosaHuam GesonacHocTy. Takol aHanua npegHasHadveH
ANA NPOBEpPKM pesynsTaToR paboThl pa3paboTyvKoB M OOMKEH paccMaTpyBaTLCA Kak AeWCTBUA Mo NOATBEPKAEHUIO 1 CO-
BEPLUEHCTBOBAHMWIO 3TUX PE3yNbLTaToB.

YUtobbl 06Hapy¥MTb HenpaBunbHoe noeeneHne MO (Takoe kak HenpeaBUAEHHbIE NMOCNeAOBaTENLHOCTM BhINOMHE-
HWSA ONepaTopOR UMK NOMMKK, HeNpeaHaMepeHHbIe BbIXOAbl, HENPaBWUINbHAA CUHXPOHWU3aLUWSA, HexXenaTenbHele OeicTBua),
MOXET BEITh MCMNONBL30BaH CTPOrMii METO NPOBEPKW, TAKON Kak «aHanu3 napasnTHbIX Lienei».

MoapobHoe onvcaHWe gaHHoro Metoga/cpeacTtea npueeneHo B [565], [58]—[60].

B.5.17 MakeTupoBaHue/aHMmauusa

Llene — npoBepKa BO3MOXHOCTW peaniuaaumi CUCTEMbI NMPKY HANUYUK 3afaHHbIX OrpaHUYeHIA; YBA3Ka MHTepnpeTa-
umm paspaboTynka cneumgmrKayum cucTemsl ¢ ee noTpebuTenemM AN UCKMIOYEHUS HENMOHUMAaHWUA MEXOY HUMU.

MpumeyaHune — CcbinkM Ha OaHHbIA MeToa/cpeacteo npueedeHbl B [OCT 34332.4—2021 (npunoxeHune b,
Tabnuuel 6.3 1 b.5).

OnuvcaHuve. BelgensioTcs NOAMHOXECTBO CUCTEMHBIX (DYHKUMIA, orpaHuydenus u TpeGosannsa Kk pabodyvm napame-
TpaMm. C noMoLLbio MHCTPYMEHTOB BbICOKOIO YPOBHA CTPOAT MakeT. Ha aaHHom atane He TpebyeTca paccmaTpuBaTe orpa-
HUYeHWs, HanpyUMep, UCMoMb3yeMblil KOMMBIOTEP, A2bIK peanusaunn, obbeM nporpamm, obcny:xvMBaHue, HaaeXHOCTb U
JocTynHocTe. MakeT oueHVBalOT MO KpUTEPUAM NOTPEBUTENA, U B pamMkax 3TOW OLEHKM MOryT BeiTe MognduumMpoBaHbl
CUCTEMHble TpeboBaHus.

MoapoBHoe onucaHWe AaHHOro MeTofa/cpencTea npuBeaeHo B [56].

B.5.18 MopenupoBaHue npouecca

Llenb — TecTupoBaHme yHKUMK NPOrpamMMHON CUCTEMbI BMECTE C €€ MHTepdencamn BO BHELLHEM OKPYKEHWN, He
ponyckas Moaudukauumn peansHoro oKpYXeHNs.

MpumeyaHue — CchINKM HAa AaHHbIA MeToa/cpencTeo npusefdedsl B FOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.7; npunoxeHune b, Tabnuua b.3 n npunoxernne B, Tabnuuel B.7 n B.13).

Onucanue. Co3gaHne cuCTeMbl TOMBKO AN Lenei TeCTUPOBaHus, MMUTUPYIOLLEN noBegeHne ynpaensemMoro obo-
pygosaHusa (YO).

Mmntauma moxeTt BbiTe OCyLlecTBNeHa TOMbKO NMporpaMMHeiMy cpegctBamu nubo codetanmem MO w AC. Ona
JomkHa:

- obecneunTs BXOOHbIE AaHHbIE, 3KBUBAMNEHTHBIE TEM, KOTOPbIE peannayloTcs Ha peanbHon yctaHoske YO,
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- pearMpoBaTh Ha BbIXOAHLIE pe3ynkTaThl TecTMpoBaHusA MO cnocoboM, TOYHO OTpaXKarLWMM O0LEKT yNpaBneHus;

- UMETb BO3MOXHOCTL AN1A onepatopa BBOAWTL BXOLHbIE AaHHble, YTOOL! obecnevnTs niobble BO3MYLLEHKS, C KOTO-
pbIMM JOMKHA CNpPaBUTLCA TECTUPYEMAs CUCTEMA.

Korga tectupyetcs MO, To mogenupyrotes 3afaHHbie AC ¢ UX BXOAHBIMU U BBIXOAHBIMU AaHHLIMU.

[MoopoBHoe onvcaHWe gaHHOro metoda/cpencTea npyeeaeHo B [161].

B.5.19 TpeGoBaHuA K peanusauun

Llens — ycTaHoBneHwe AeMOHCTPUpPYeMbIX TpeboBaHWiA K yHKLMOHMPOBaHWO cucTemsl M0.

Mpumevyanume — Ccbinka Ha AaHHbIA MeTog/cpeactBo npuBeneHa B TOCT 34332.4—2021 (npunoxeHue B,
Tabnvuya b.6).

OnucaHue. BeinonHa0T aHanua Kak cucTembl, Tak 1 cneyudukauuin Tpebosannii k MO ana cneumdukaumm Beex
OBOLLMX N KOHKPETHBIX, ABHBIX M HEABHBLIX TpeboBaHWi K (hyHKLMOHUPOBAHWIO.

Kaxpoe TpeboBaHue K (hyHKLWMOHMPOBAHWIKD aHaNM3npyrT No o4epeamr A Toro, YTobbl onpefenuTs:

- KPUTEPUW YCMNELUHOCTW PE3YNbTaTa, KOTOPLIA CreayeT nonyynTs;

- BO3MOXXHOCTb MONMy4YeHUsi Mepbl KPUTEPUA YCNELLIHOCTH;

- NOTEHUMAnNbHYK TOYHOCTL TaKMX Pe3yrbTaToB U3MEPEHUS;

- 3Tanbl NPOEKTMPOBAaHWS, Ha KOTOPLIX 3TV pe3ynbTaThl M3MepPeHUsa MOryT ObiTb OLEHEHbI;

- aTanbl NPOEKTMPOBAHWS, Ha KOTOPLIX MOTYT ObITb MOMYYEHL! 3TU peaynsTatel U3MEPEHUNA.

3atem aHanuaupyloT LenecoobpasHocTe Kaxaoro TpeboBaHua K hyHKUMOHUPOBAHUIO ONSA NOMyYeHns cnucka Tpe-
BoBaHWI K (hYHKLMOHNPOBaHWID, KDUTEPUEB YCMELLUHOCTM pe3ynsTata M BO3MOXHbLIX Pe3ynsTaTtoB naMmepeHnin. OCHOBHbIMIA
LleNnsaMM ABNAKTCA:

- YCTaHOBMEHWE, YTO Kaaoe TpeboBaHne K XapakTepUCTMKAM CBA3aHO XOTH Obl C OOHUM W3MEDEHUEM;

- BbIOOp (roe 370 BO3MOXKHO) TOMHBIX U 3OEKTUBHLIX MEP, KOTOPLIE MOTYT ObITh MCMOMNL30BaHbLI HA CaMbIX PaHHUX
CcTagusax paspaboTku;

- cneyndvkauns BaxHbIX U hakyneTaTMBHbLIX TpeboBaHWA K XapakTepucTvkam WM KPUTEPUAM YCMELHOCTU pe-
3ynertaTa;

- UCMONb30BaHKe (N0 BO3MOMXHOCTU) NPMMEHEHUSA OOHOr0 M3MEPEHUS ANA HECKONbKMX TpeboBaHWiA K XxapakTepu-
CTUKaM.

MNoopobHoe onvcaHve gaHHoro MmeToaa/cpencTea npyuBedeHo B [56].

B.5.20 MogenvpoBaHue peanusauuu

Llens — rapaHTupoBaHue Toro, 4To paboyas NPOM3BOAMTENBHOCTL CUCTEMbI AOCTATOMHA ANSA YOOBMNETBOPEHMWSA
cneungunumnpoBaHHblx TpeboBaHWA.

MpumeyvyaHue — Ccbinkn Ha daHHbIM MeTod/cpedcTeo npusedeHbl B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuupl 5.2 n B.5).

Onucanue. Cneundbnkaumnsa TpeboBaHuin BkNovaeT B cebs TpeboeaHmns K NponyCcKHONW CNnoCOBHOCTU U peakLnm KOH-
KPETHbIX (DYHKLMIA, BO3MOXKHO, B COMETAHUM C OFPaHUYEHMAMIW Ha MCMonNb3oBaHue obLWux CUCTEMHBLIX pecypcoB. [Mpea-
TNOXEHHBIN MPOEKT CUCTEMBI CPAaBHWBAKT C YCTAHOBMNEHHBIMU TpeboBaHNSAMMW NOCPEACTBOM:

- CO34aHWs MOAENU NPOLLECCOB CUCTEMBI M X B3aUMOAENCTBUIA;

- onpegeneHnsa UCNomnb3yeMblX KaabiM NpoOLECCOM PECYPCOB (BPEMSA Mpoueccopa, noroca nponyckaHus KkaHana
cBA3KM, 00beM NaMATU U T. 1.);

- onpegeneHvsa pacnpeneneHus 3anpocoB K CUCTEME MPY CPEOHUX U HAUXYALWWX YCNOBUAX;

- BbIMUCIEHWUA CPeaHMX N HAUXYALMX 3HAYEHWI BENMYUH NPOMNYCKHOW CNOCOBHOCTM WU BPEMEHW OTKIMKA AN KOH-
KpPeTHbIX PYHKUWIA CUCTEMBI.

[ns npocThiX CUCTEM MOXET OKa3aTbCs O0CTATOYHbIM aHanMTUYEeCKoe peLLeHue, Torga kak ans Gonee CrnoXHbIX
cucTem Bonee noaxogaLMM NS NONyYEeHUA TOYHBIX PE3YNLTATOR ABMNSETCA CO34aHWe MOOENW CUCTEMbI.

Mepen getansHBIM MOOENUPOBAHMEM MOXET ObITh MCMoNb30BaHa bonee NnpocTas NpoBepKa «BomKeTa PecypcoBy,
npu KOTOPOW CyMMKpPYHT TpeboBaHWsA K pecypcam Ans Bcex npoueccoB. Ecnmn cymma atvx TpeboBaHWiA K CUCTEME MPEeBbLI-
LLaeT BO3MOXHOCTU CMNPOEKTMPOBAHHOW CUCTEMbI, MPOEKT CYMTAKT HEe peanuayembiM. [laxe B criyyae, ecrnv NpoekT npo-
XOAWT 3Ty NPOCTYI0 MPOBEPKY, MOAENUPOBAHME BLINOMHEHWSA MOXET NOKa3aTh, YTO MMEKTCSH CNULLIKOM BonbLune 3agepKKu
1 BpeMeHa OTKI/IMKOB NMPOUCXOOAT U3-3a HefocTaTka pecypcoB. [N MCKNOYeHWA TakoW CUTYaLUUKU MHKEeHepbl YacTo Mpo-
EKTUPYIOT CUCTEMbI, B KOTOPBIX UCMNOML3YETCH TONBKO YacTb (Hanpumep 50 %) obLymx pecypcoB ANA YMEHbLIEHUS BEPOAT-
HOCTW HEXBATKW PECYPCOB.

MNogpoBHoe onucaHWe gaHHoOro MeTofal/cpencTea npuBedeHo B [56].

B.5.21 lMpoBepKa Ha KPUTUYECKKE Harpy3ku/cTpecc-TecTUpoBaHue

Llens — npoeepka TecTUpyemoro o6bekTa npy UCKMIOMUMTENBHO BLICOKOW Harpyske Ans AeMOHCTpauWun TOro, YTo
TECTUPYEMbIN 0OLEKT ByAET NErko BolASpKUBATE HOPMAarbHY pabodyo Harpyaky.

Mpumeyvyanume — Ccbinka Ha AaHHbIA MeTog/cpencTeo npusBeneHa B NTOCT 34332.4—2021 (npunoxenuwe b,
Tabnuua b.6).
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Onucaxue. CyLiecTByeT MHOXECTBO TECTOB ANA MPOBEPKU Ha KPUTUYECKMe Harpy3ku MW CTpecc-TecTMpoBaHue,
Hanpumep:

- ecnu paboTa oBbekTa NPOUCXOAUT B PEXUME YNOpAAOYEHHOrO onpoca, To 06BLEKT TECTUPOBaHNUA NOABEPraeTcs
ropazgo 6onblMM BXOAHEIM U3MEHEHMAM B €QVHULY BPEMEHK, YEM MPWU HOPManbHbIX YCIOBUSAX;

- ecnu patoTa obbekTa NPoMCcXoguT No 3anpocam, TO YACMO 3arnpocoB B eAWHULY BPeMEHW A11A TeCTUPYeMOoro 06b-
eKTa yBenu4y1BaeTcs Mo CpaBHEHWO C YAGIIOM 3anpocoB Npy HOpManbHOM pexumMe paboTel;

- ecnu 06beM 6asbl faHHbIX UIPaeT BaXHYHKO Ponb, TO 9TOT O6bEM YBEMUYMBAKOT OTHOCUTENBHO ee obbema npu
HOPMarbHbIX YCNOBUAX;

- UMeloLMe peLlatollee BMAHNE YCTPOMCTBa HacTpanBakoT Ha CBOM MakCUMMaribHble CKOPOCTW MW caMble Manble
CKOPOCTW COOTBETCTBEHHO;

- ANA 9KCTpeMarnbHbIX TECTOB BCe (hakTopbl, MMEIOLIME pellatolee BNUSHME, N0 BO3MOXHOCTW, BBOAAT O4HOBpe-
MEHHO B rpaHW4HbIe YCNOBKS.

[nsa ykasaHHbIX Bbllle TECTOB MOXeT BbiTb OLEeHeHO NoBegeHne BO BpeMeHu TecTupyemoro obwekta. MoryT BbiTh
Takke uccnegoBaHbl M3MeHeHUA Harpysky M NpoBepKa pa3MepoB BHYTPeHHUX BydepoB U AMHaMUYECKUX NEPEMEHHBIX,
CTEKOB U T. M.

B.5.22 OrpaHu4eHusi Ha Bpems oTBeTa U 06 beM NamaTHn

Llens — o6ecneyeHne cOOTBETCTBUA CUCTEMBI TPEGOBAHMAM K NapaMeTpam BpeMeHU 1 NamaTi.

MpumedyaHune — Cchinka Ha AaHHbIA MeTon/cpencteo npusedeHa B NTOCT 34332.4—2021 (npunoxeHue b,
Tabnuua B.6).

Onucanune. Cneundpmkaumna tpebosaHuin Kk 3/3/M3 CB3C cucteme m MO BknovaeT B cebsa TpeboBaHUA K NamaTK
W BPEMEHWU BbINOMHEHWUS CUCTEMOIN KOHKPETHBIX OYHKUWIA, BO3MOXHO, COBMECTHO C OrpaHUYeHUsiIMK Ha UCMOoNb30BaHue
06LLIMX CUCTEMHBIX PECYPCOB.

[aHHbIn MeTod NPUMEHSHT ANA onpedeneHns pacrnpenerneHna 3anpocoB NPy CPedHUX U HaUXYOLMX YCMOBUAX.
PaccmatpvBaembii MeTon TpebyeT OLEHKM UCMOMNb3yEMbIX PECYPCOB U 3aTPAYEHHOI0 BPEMEHWN KaXKO0W (OYHKUWEN cUCTe-
mbl. Takme oLeHKM MOryT DbITb NOMNYYeHb! pa3nuYHLIMK cnocobamn, HaNnpUMep, CPABHEHMEM C CYLLIECTBYHLLENA CUCTEMON
U MakeTUPOBaHUEM W JaNbHEWLLUM CPaBHEHNEM BPEMEHWN PeaKLN C KPUTUYECKUMIN CUCTEMAMMN.

B.5.23 AHanu3 BNUAHUA

Llens — onpeneneHne BAVSHWA, M3MEHSAIOLLEND UMW PacLUMPSAIOLLETO NPOrpaMMHYHD CUCTEMY, KOTOPOMY MOTYT MoAa-
BEPraThCH TaKKe U Apyrue NporpaMMHblie MOZynv B AaHHOW NPOrpaMMHON CUCTEME, a TaKKe OpYrve CUCTEMbI.

MpumeyaHue — Ccobinka Ha AaHHeIN MeToA/cpeacTeo npueefeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.8).

Onucanue. MNepepn BoinonHeHveMm mogudukaumuy nu pacwmpenuem MO crnegyet onpedenuTs BNUsSHWE Moaudu-
Kauuid unu pacwmpenuii Ha MO, a Takke onpefennTs, Ha Kakue nporpaMMHble CUCTEMBI M NpOorpamMMHbBIE MOAYMW 3TO
NOBMMSIET.

[anee npuHMMAaIOT peleHre 0 NOBTOPHOW BepudMKauum NporpamMmmMHoON cuctemMbl. OHO 3aBUCWT OT YMCna nogsep-
THYBLUMXCA BO3OEWCTBMIO MPOrpaMMHbIX MOAYNEN, UX KPUTUYHOCTM W XapakTtepa M3MeHeHUA. Bo3MOXHbBIMW peLleHnamMm
MOryT BbITh:

- NOBTOPHas NpoBEpPKa TONBKO U3MEHEHWUI NPOrpaMMHOIO MOAYNs;

- NOBTOPHas MpoBepKa BCeX MoABEPrHYBLUMXCA BO3AENCTBUIO MPOrpaMMHbIX MOAYeWn;

- NOBTOPHas NpoBepKa BCel CUCTEMBI.

MNoapobHoe onvcaHne oaHHoro MeToda/cpeacTea npveedeHo B [162].

B.5.24 YnpaeneHue koHdmrypauueun nporpaMmmHoro obecneueHns

Llens — obecneyeHne cormacoBaHHOCTU pPe3ynLTaToB paboThl rpynn, OTBETCTBEHHLIX 32 OXWUOaEMbIe pesynsTaThl
pa3paboTku, NOCKOMbLKY 3TV pe3ynbratkl MeHstoTed. B obwem cnyyae ynpasneHue KoHdurypauvein npuMeHMMo K pas-
pabotke kak AC, Tak u MNO.

MpumeuyaHune — Cchinka Ha gaHHbld MeToa/cpeacteo npuBedeHa B [OCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.8).

OnucaHue. YnpasneHuve koHdurypauven MO npencraenaeT cobor MeTod, UCnonb3yeMblil B TeHEHE BCEW paspa-
6otkn (cm. TOCT 34332.4—2021, nyHkT 6.2.3). MNpwu ero npumeHeHun Tpebyetca AokymeHTansHoe ocopMneHre paspa-
OOTKM KaXKO0W BEPCMU, KaXO0r0o 3HAYMMOro pe3ynsTaTta Kax oW BEPCUK, KaXO0W B3aMMOCBA3M MeXay pesynsrataMu pas-
nUYHBIX Bepcuid. MNonyyeHHas OoKyMeHTauWs Nno3BonsaeT pazpaboTymky OonpenensTh, Kak BAWAET Ha Apyrue pesynsrarhl
naMeHeHue ogHoro mogyns (ocobeHHo ogHOro U3 ero aneMmeHToR). B yacTHocTH, cucTembl UMK MOACUCTEMbBI MOTYT ObITE
HaJeXHO CKOMMNOHOBaHbLI (CKOHMIYPMPOBaHbI) M3 CornacoBaHHbIX HAOOPOB BepcUiA MOAYMEeN.

MogpobHoe onvcaHWe naHHoro Metoga/cpeacTtea npueeaeHo B [59], [60], [163].

B.5.25 PerpeccuoHHOe nogTBepxaeHMe COOTBETCTBUSA

Llenb — rapaHTupoBaHue Toro, 4To 0DOCHOBaHHLIE BLIBOALI CAEMaHbl U3 PErPECCUOHHOI0 TECTUPOBaHMS.

MpumeuvaHnune — Cchinka Ha gaHHbl MeTog/cpeacteo npueedeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabrivua A.8).
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Onuvcanue. lNonHoe perpeccuoHHoe TeCTUpPOBaHKe BOMbLUOW UMK CIIOXHOM CcUCTEeMbl 0OblMHO TpebyeT BonbLUMX
ycunuid u pecypcos. o BO3MOXHOCTK KenaTenbHo orpaHnynTb PErPECCUOHHOE TECTMPOBAHME, OXBATMB TOMNbLKO CUCTEM-
Hble acnekThl, NPeACTaBNALWWEe B OAHHLIA MOMEHT OCHOBHOW WHTEpecC Ans paspabaTbiaemoii cuctemsbl. B Takom ya-
CTUYHOM PErpeccUoHHOM TECTUPOBAHUM BXKHO UMETL YETKOE NOHMMaHKe obnacTv NpUMEeHEHUA 3TOro YaCTUYHOTO TECTU-
pOBaHWA U caenartb CTPoro 060CHOBaHHbIE BbIBOALI O TECTUPYEMOM COCTOAHWMW CUCTEMBI.

[MNoopo6Hoe onvcaHve gaHHOro MeToga/cpencTea npyuBeaeHo B [145].

B.5.26 AHumauusa cneuyudMKaLm U NPOEKTUPOBAHUA

Llene — ocyLecteneHune sepuduxkaumm MO nocpeacTBOM cMcCTEMaTUYECKOW NPOBEPKU crieunduKaLmn.

[MpumevyanHme — Ccbinka Ha gaHHbIA meTog/cpencTeo npuseneHa B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.9).

Onucanwue. [1ng onpegeneHus noBeaeHUa kKoHeyHoro ucnonHumoro MO paccmatpuBatoT npeactasnenue 0 Ha 6o-
riee BbICOKOM YpOBHe abcTpakumu, YeM UCTIONHAEMbIN Kog (Hanpumep, cneumdmkauu unu onucaHune npoekra). MNpoeep-
Ky aBTOMaTU3MpPYyHT KakuM-To 06pa3om (B 3aBMCUMOCTU OT (hOpMbI M BO3MOXHOCTEN NpeacTaeneHns abetpakuunm bonee
BbICOKOrO YPOBHSA) 4719 MMUTaLMKU NOBEAEeHUA W peaynsTaToB ucnonyaemoro MO. OgHUM M3 NnpMMEeHeHUd 3TOro nogxoana
ABNSAETCA reHepUpoBaHUe TECTOB («OpaKynoBy»), KOTOpble MOrYT ObITe BMOCNEACTBUM NPUMEHEHBI K ucnonHaemomy MO
ONa aBToMaTu3auuy B HEKOTOPO CTEMEHWU Mpolecca TECTMPOoBaHUA. [Jpyroe NpuMEHeHne — 3TO aHWMaluWs Nnonb3oBa-
TenbCKoro MHTepdpenca, 4ns Toro, 4Tobbl HETEXHUYECKME KOHEYHbBIE MONB30BaTENW MO Bonee AeTanbHO NOHATE CMbICT
crneundmkaumm, c kotopoi pabotatoT paspabotuukm NO. OTo obneryaet B3auMonencTene Mmexay paspabotunkamm MO n
KOHEYHbIMMW MOMNb30BaTENsAMMU.

MNogpoBHoe onucaHWe AaHHOro MeToda/cpeacTea npueeneHo B [164].

B.5.27 TecTtupoBaHWe, OCHOBaHHOe Ha MoAenu (reHepauusa TecToB)

Llens — obecneyeHne adhpeKTMBHON aBTOMATUYECKOW reHepauun TECTOBLIX NPUMEPOB U3 MOOENEeN CUCTEMbI 1
co34aHus HabopoB TECTOB C BLICOKOW BOCMPU3BOAMMOCTLIO.

MpumeyvyaHue — Ccbinka Ha daHHbIA MeTog/cpencTeo npusedeHa B TOCT 34332.4—2021 (npunoxeHuwe A,
Tabnvua A.5).

Onucanune. B metoge TecTMpoBaHuA, ocHoBaHHOM Ha mogenu (MBT), ucnonb3yeT nogxod «YepHOro AllMka», B
KoTopoM obLKMe 3afavK TeCTUPOBaHUSA, Takne Kak reHepaunsi TectoBor kombuHaumu (TCG) 1 oueHka pe3ynsraToB Te-
CTUPOBaHUA, OCHOBaHbl Ha MoAenu TecTupyemoi (npuknagHoid) cuctemsbl (SUT). Kak npaBuno, HO He Bcerda, AaHHble o
CUCTEME W MOBEAEHMWE NOMb30BaTENs CMOLAENVMPOBaHbLI C UCMONb30BAHWEM METOAOB KOHEYHbIX ABTOMATOB, MapKOBCKUX
npoueccos, Tabnuy pewenuid 1 T. . Kpome Toro, TecTMpoBaHue, OCHOBAHHOE Ha MOAENU, MOXeT BbiTe 06beauHeHo C
M3MEpPEHWEM TECTOBOIO OXBaTa Ha YPOBHE UCXOAHOIO KOAA, @ hyHKUMOHAaMNbHbIE MOAENW MOTYT BbiTe OCHOBaHBI Ha CyLle-
CTBYIOLLEM UCXOQHOM Kofe.

TecTupoBaHue, OCHOBaHHOe Ha Mogenu, obecneymBaeT aBTOMaTUYECKYHO reHepaLumnio 3EKTUBHBIX KOHTPOMbHBIX
npumMepoB/npouenyp, UCNoMb3ya MOAENW CUCTEMHBIX TpeboBaHui 1 3afaHHON OYHKLUMOHANBHOCTH.

Tak Kak TeCTUpPOBaHWe — O4YeHb AOpOroW npouecc, cywecTByeT BonblWOK CNpoc HA aBTOMaTUYeckue cpencTea
reHepauuu TectoB. [103TOMy HanpaeneHne TECTMPOBaHWUS, OCHOBAHHOE Ha MOLENW, B HACTOALUMA MOMEHT akTMBHO WC-
criegyetcs, 1 co3gaeTcs Bonblloe YMCno OOCTYMNHbBIX CPEACTB reHepaLun TECTOBbIX KOMBUHauui. 3Tn cpeactea 0BbI4HO
dhopMMPYIOT TECTOBYH KOMOMHALMIO U3 MOAENW NOBEEHUS CUCTEMBI, rAapaHTUPYA Npu 3TOM, 4TO ByAyT YOAOBNETBOPEHG!
TpeboBaHWsA oxBaTa AWarHOCTUKOWN.

Mopgene sBnsieTcs abcTpakTHBIM YacTUYHBIM MpeacTaeneHvem Tpebyemoro noeefeHuss TECTUPYEMON CUCTEMBI.
Wz aTon mogenu doopmMupyroT NpUMepkbl TECTOB, co3naBas abeTpakTHyo TecToByo komBuHauwmio. W3 aTton abetpakTHol Te-
CTOBOW KOMBMHALMW BLIAENSIOT KOHTPOMNBHBIE NPUMEPHl U NPOBEPSIOT cucTeMy. Kpome Toro, 3T KOHTPONbHLIE NpUMEPE!
MOryT ObITh TaKKe UCMOMb30BaHLI ANs NPOBEPKU 1 MOAenM cucTeMbl. MeTog TecTUpOBaHWSA, OCHOBAHHBIN Ha Mogenu, ¢
reHepaumveil TeCTOBON KOMBUHaLMM OCHOBAH Ha MCMONb30BaHUM (PopMankHbIX METOAOB W TECHO CBA3aH C HUMM, MNO3TOMY
pekoMeH4auuy No ero NPUMEHEHWIO aHanoryHbl pekomeHaaumamM no YIB: ans BeICOKUX YPOBHEW NOnHOTE BesonacHo-
ctu (YMB): ana 6onee Boicokux YIB — «OP» (ocobo pekomeHaoBaHHbIN), Ans HU3kuX YTB — npumeHeHue He TpebyeTca
&= =».

B obwem cnyyae metog coctouT 3 Habopa cneaywnx JencTBUA:

- co3gaHune mMogenu (M3 cucteMHblx TpeboBaHui);

- reHepauus oXunaaembiX BXO4OB;

- reHepauus OXngaemblX BbIXOOOB;

- BbINOMHEHWE TECTOB;

- cpaBHeHWe aKkTUYECKMX PEe3ynbTaToR C OXUAAEMBIMU BbIXOAAMM;

- BbIOOP AanbHenLW X JeNCTBUIA (M3BMEHEHNe MOLENW, reHepauns JanbHerWwmnx TeCcToB, OLEeHKa HadexHocTM/kade-
crea [10).

[ns nonyyeHna TecToB MOryT BblTe MCMONL30BaHLI Pa3nWYHbIE METOAB! U CPEACTBA NpeacTaBneHWs MOAenen no-
BeJeHUs Nonb3oBaTena/cUcTeMbl, HanpUMep:

- Tabnuubl pelleHuii;

- KOHEYHble aBTOMAaThI;
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- (hopMarnbHble rpaMmMaThKK;

- uenn Mapkoga;

- AvarpamMmMbl COCTOSHUN,

- AOKa3aTenbLCTBO TEOPEM;

- lornyeckoe NporpaMMUpOBaHME C OTpaHUYEHUSAMU,

- MOZEeNkL NPOBEPKMU;

- MOAENMPOBaHWE HAa CMMBOMbHOM YPOBHE;

- UCMNOMNb30BaHWE MOAENM NOTOKa COBbITUIA;

- NapanneneHble nepapxmyeckne KOHeYHble aBToOMaThl ANs TECTUPOBaHUA PeaKTUBHLIX CUCTEM W T. 4.

TecTupoBaHue, OCHOBaHHOE Ha MOAENMW, C HEAABHUX MOpP LeneHanpaBneHHo UCNonb3yloT B 00NacTax, KPUTUYHBIX
ons GesonacHocT. OHO MO3BONAET HA paHHUX CTaAWAX BbIABMTb HEOOHO3HAYHOCTW B cneuudumkaumMm n npoekte, obe-
cneyvMBaeT BO3MOXHOCTb aBTOMaTUYeCKM TeHepMpoBaTb MHOMO HEMoBTOPsAeMblX 3h(DEeKTUBHLIX TECTOB, OLEHMBATb pe-
rPecCcUoHHBIN Habop TECTOB M OUEHWBATbL HaAeXHOCTe U kadecTro [10, a Takke obnerdyate 06HoBNeHWe HaBopoB TECTOB.

MoapobHoe onvcaHve gaHHoro Metoga/cpeacTea npuseneHo B [165]1—[173].

B.6 OueHka chyHKUMOHanbHOW Ge30NacHOCTH

MpumeyaHune— CooTBETCTBYHLME METOOLI M CPedCcTBa CM. Takke B b.6.

B.6.1 Tabnuubl peweHui (Tabnuubl NICTUHHOCTH)
Llens — oBecneyeHne ACHLIX W COrmacyoLmxca cneundukaumnii v aHanmaa CnoXHelX NOrMYecknx KoMBuHaumin u
WX OTHOLLUEHWIA.

MpumeyaHne — CcbiNkM Ha OaHHbIR MeToa/cpencteo npueedeHbl B [OCT 34332.4—2021 (npunoxeHune A,
Tabnuua A.10 n npunoxenue b, Tabnuua b.7).

OnucaHue. B gaHHOM MeToge MCMonb3yrT BMHapHble Tabnvubl AnA TOYHOMO OMNMCaHUA NMOTMYECKUX OTHOLLEHWI
mexay ByrneBbIMW NepeMeHHLIMU NporpaMMbl.

Vicnonb3oBaHve Tabnvy ¥ TOMHOCTL METOAA MO3BONUMK NMPUMEHUTL ET0 B KAYECTBE CPeACcTBa aHanm3a CIoXHbIX
noru4ecknx KOMBUHaLWIA, BbIPEXKEHHbLIX B ABOUYHBLIX KOAAX.

PaccmaTtpuBaemMeill METOA AOCTATOYHO NErko NoAnaeTcs aBToMaTyM3auny, Mo3ToMy ero MOXHO MUCMONb30BaTh B Ka-
YyecTBe cpeacTea crneyuguKaumum CUCTEM.

B.6.2 UccnepoBaHuMe onacHocTu M paboTtocnocoBbHocT nporpammHoro o6ecneveHus (CHAZOP, FMEA)

Llens — onpenenenue yrpo3 6e3onacHoOCTH B MpeanaraeMoi Ui CYLLECTBYIOLLEN CUCTEME, MX BO3MOXKHbIX MPUYMH,
nocrnencTBUMN M PEKOMEHAYEMbIX AENCTBUIA MO MUHAMW3ALIMW BEPOATHOCT MX MOABIIEHUA.

OnwucaHue. Mpynna cneumManucToB B 0Bnacty co3aaBaeMoi CUCTEMBI MPUHMMAET yYacTue B CTPYKTYPHOM aHanuse
npoeKTa CUCTEMBI B XOA€ psaga 3annaHupoBaHHbIX CoBelLaHuiA. OHKM paccMaTpyBatoT Kak peanv3aumio yHKUKMIA NpoekTa
CcUCTeMBI, Tak 1 crnocobbl paboTbl CUCTEMBLI Ha MpakTUKe (BKMKYasa AEWCTBMA NMepcoHana WM npouenypbl 3KcrnyaTauum
cuctembl). PykoBoguTens rpynnbsl CELManMcTOB MHULMMPYET €€ Y4acTHUKOB pacrno3HaBaTth NoTeHUMansHble onacHocTH
W yNpaBnseT 3TON Npoueaypoi, ONUChIBas KaXayl 4acTb CUCTEMbI B COMETAHUU C OTAENbHBLIMW KIKOYEBLIMU CIOBaMU:
«OTCYTCTBYET», «bonee», «MeHee», «4acTb Lenoro», «Bonblle Yem» (MNMU «Tak XKe, Kak u») n «uHade yemy». Kaxgoe
NPUMEHMMOE YCITOBME UM PEXMM OTKa3a pacCMaTpMBAETCA C TOYKW 3pEeHWs pPeariu3yeMoCTH, MPUYMH BO3HWUKHOBEHWS,
BO3MOXHbIX NOCMNEACTBUIA (MOABNAETCA N ONAcHOCTL), cnocoba ycTpaHeHWs W, B Cny4ae ycTpaHeHus, Boibopa Haubonee
uenecoobpasHoro Metoaa.

VccnenoBaHue onacHoOCTEN MOXKET BhIMOMNHATHCS HA pasHbIX CTagusax pa3paboTku npoekTa, ogHako Haubonee ad-
EKTUBHBIM TaKoe MCCrnedoBaHWe MOXKeT ObiTe Ha HadanbHbIX CTaaMAX C TEM, YTODbI Kak MOXHO paHblUe NOBMUSATL HA
OCHOBHBIE pPELUEHWA NO MPOEKTUPOBAHUIO U paboTocnocobHoCTH.

Metog HAZOP cosgaBanca Ansi Npou3BoACTBEHHLIX NpoueccoB U TpebyeT Moaudukauum npu ero npuMeHeHum
k 0. Beinn npeanoxeHsl pasnuyHble npov3sogHele Mmetodbl (Computer HAZOPs — «CHAZOPs»), KoTOopble COMpOBO-
XOanicb HOBbIMW PYKOBOASALLMMMK MatepuanamMu Wunm peann3osbiBany cnocobbl CUCTEMaTUYECKOrO OXBaTa CUCTEMHOWN
W MPOrpamMMHON apXUTEKTYP.

MoapobHoe onucaHWe aaHHoro Metoga/cpegcTtea npuseneHo B [109], [174], [175].

B.6.3 AHanu3 oTkazoB no ob6wen NnpuyivHe

Llens — onpepgeneHre BO3MOXKHbBIX OTKA30B B HECKOMBKUX CUCTEMAX UITWM HECKOMNMbKUX NOACUCTEMAX, KOTOPbIE MOTYT
CBECTU K HyIM0 MpeumMyLlecTBa M3BLITOYHOCTU M3-38 OOHOBPEMEHHOTO MOSABIEHWA OOHUX W TEX XE OTKA30B BO MHOMMX
4acTAX CUCTEMBI.

MpumevaHune — Ccobinka Ha gaHHblA MeTon/cpeacteo npueedeHa B NOCT 34332.4—2021 (npunoxeHune A,
Tabnuua A.10).

OnucaHue. B cuctemax, opuveHTUpoBaHHbIX Ha BesonacHocTe 0bbekta (CB3C cuctemax), 4acTo MCMONb3YOT U3-
ObiTouyHoCTE AC 1M MaXopuTapHbIA MPUHLIMMN FrONOCOBaHWA. DTOT NOOXOM UCKIHYAET CnyYaiHble 0TKasbl B KOMMOHEHTaXx
unu nogcuctemax AC, KoTopble MOTyT NoMeLaTh KoppeKTHoW obpaboTke OaHHbIX.
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OpaHako HeKoTOopble OTKa3bl MOMYT OKa3aTeCs OBLUMMU NS HECKOMbBKMX KOMMOHEHTOB MK nogcuctem. Hanpumep,
ECNW CUCTEMA YCTAHOBMNEHA B OAHOM NOMELLEHUW, TO HEQOCTATKU BEHTUMNALMMA MOMYT CHU3WTL NpenMyLlecTsa uabbitau-
HOCTU. 3TO MOXET 0Ka3aTbCA BEPHbIM WM ANA APYrUX BHELUHUX BNMSHWIA Ha cUCTEMy (Hanpumep, noxap, 3aTonneHue,
aneKkTpOMarHUTHele BO3OEWCTBUS, TPELMHEl B NaHensx W emnetpaceHue). Cuctema MoxeT ObiTe Take nogBepxeHa
BO3[ENCTBMAM, OTHOCHALLMMCS K ee DYHKLIMOHMPOBAHWIO M akcrnyartauun. [Noatomy BaxKHO, YTOBbI B paboumnx MHCTPYKUMAX
Bbinn NpegycMOTPEHbl aAeKBaTHbIE M XOPOLLO 3a40KyMEHTMPOBaHHbIE Nnpoueaypbl N0 (OyHKUMOHMPOBAHKMIO N JKChnyaTa-
LMK CUCTEMbI, a OBCNYKMUBALWMI NepcoHan Bbli XopoLo obyyeH.

BHyTpeHHWe NpuymHbI Takke BHOCcAT BonbLuor Bknag B obLlee YMcno oTkasoB. X oCHOBOW MOTYT ABNATLCA OLUMBKK
NPOEKTUPOBAHUS OBLMX UNN MOAEHTUYHEIX KOMMOHEHTOB U WX MHTEPMENCOB, B TOM YUCIE U YCTAPEBLUMX KOMMOHEHTOB.
AHanv3 oTkaszoB no obwel npuynHe NPUMEHSAINT Takke ANA oTbickaHwsa AedhekToB B cucTeme. K meTogaMm aHanusa oT-
Kas3oB no obLei npuynHe oTHocATcA: obllee ynpaBneHne Ka4yecTBOM; aHanma NpoekToB; Bepudukaums 1 TecTupoBaHue
He3aBMCHMMOW rPYMMoW; aHanu3 peanbHbIX CUTYaUMIA, MONYyYeHHbIX M3 onbiTa PaboTkl aHanornyHelx cuctem. OgHako ob-
nacTb NPYMEHEHKA TaKoro aHanwusa BbIXo4WT 3a pamkn Tonbko AC. [laxe ecnu pasHble NporpamMmbl MCNONb3YOT B Pa3HbIX
KaHanax U3bbITOYHBIX CUCTEM, BO3MOXHA HeKoTopas OBLLHOCTL B MPOrpaMMHbIX NOAX0Aax, KoTopan MOXET NpUBECTU K
poCTy OTKa30B Mo obLei npuurMHe (Hanpumep, ownbkn B obLuei cneyudukaumm).

Ecnn otkasel no obliei npuynHe He MOSABMSATCHA TOYHO B OAHO W TO € BPeMs, TO AOMKHbI ObiTe NPeanpuHATHI
Mepbl NPEeAOCTOPOXHOCTU NyTEM CPaBHEHWA METOAOB, NPVMEHAEMbIX B pPas3nuyHbiX KaHanax. [1pn aToM npuMeHeHue
Ka4oro MeTofa OOMKHO NPUBOAUTL K OBHapyXeHWIo oTkaza A0 TOro, kak OH oKakeTcs obLmm ang Bcex kaHanos. [Npu
aHanuae oTkasoB Mo 0bLUen NpuyvHe criedyeT UCMoMNbL30BaTk 3TOT NOAXOM.

MNopopobHoe onvcaHwe gaHHoro metoga/cpencTea npyeeaeHo B [176].

B.6.4 CTpyKTypHble CXeMbl HAAEXHOCTH

Llene — mogenupoeaHue B hopme guarpamm Habopa cobeITWI, KOTOPLIE AOMKHBI NPOVUCXOAUTb, U YCIOBWUIA, KOTO-
pble AOMKHb! ObITh YAOBMNETBOPEHB! AN YCNELLHOro BbIMOMHEHUS Onepaunil CMcTeMel MK 3agau.

Mpumevyanune — Cchbinka Ha gaHHbId meTog/cpeacteo npusBeneHa B TOCT 34332.4—2021 (npunoxeHue A,
Tabnvua A.10).

OnucaHnwe. JaHHbln MeTOA NO3BOMAET CPOPMUPOBATL MapLUPYTHYIO KapTy, COCTOALWYO U3 BroKos, MUHWUA U Mo-
rMYecknx nepexodoe. Takas MapLUpyTHasa kapTa Ha4YWHaeTcs OT OOHOW CTOPOHLI AMarpammel U MPOXOAWT Yepea Bnoku
W norv4eckue nepexodbl A0 APYron CTOpoHbl gnarpammbl. bnok npeacraenset cobow ycnosue unu cobbitve. MapwpyT
NpoXoguT YEPE3 HEro, ECrnv YCNoBWe NCTUHHO 1Ny cobbiTne npousowno. Korga MapLupyT NOAXCAMWT K NOMMYECKOMY nepe-
XoAy, TO OH NPOAOIMKAETCH, ECNW BLINONHAETCH KpUTEPWIA NorMyeckoro nepexopa. Ecnu mapwpyt gocturaer kakor-nméo
BEPLUMHbI, TO OH MOXET MPOAOMKaTLECA N0 BCEM WCXOASALLMM M3 Hee nyTaMm. Ecnu cyllecTByeT No MeHblUel Mepe oauH
yCreLlHbIA MapLUIpyT Yepes BCH guarpaMmy, TO Lenb aHanusa cinTaeTcs AoCTUrHYTOM.

MNoopobHoe onvcaHve gaHHoro Mmetoda/cpencTea npuBeaeHo B [75], [77].
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MpunoxeHue I
(cnpaBo4yHoe)

MeToabl u cpefcCcTBa ANnA NPoeKTUpOoBaHUA cnelynannMinpoBaHHbLIX UHTerpanbHbIX CXeM

B HacTodawem npunoxeHuy npusedeH 063op METOLAOB U CpefcTB, Ha KoTopble AaHkl cebinkn B FTOCT 34332.3. B Hem
Takke NpuBeadeHbl CChbIMKM Ha UCTOYHUKKM ¢ Bonee NonHelM onvcaHWeM 3TUX METOA0B W cpencTB. HacToslwee npunoxexHue
He OOIPKHO paccMaTpyBaThCH Kak MoMHOe UMy ucHepnbiBatoLLee.

MpumeyaHune — Mpu npoektnpoanun 3/3/M3 CBE3C cneumannanpoBaHHbie WHTErpanbHble CXeMbl 0ObIYHO
He NPOeKTUPYIOT, 38 UCKIIOYEHUEM YHMKaNbLHLIX criyyaer. JaHHoe NpuUnoXxeHue BKIIOYEHO B HACTOALMIA cTaHaapT Ana
Toro, YTo6kl NPefoCTaBUTL NPOEKTUPOBLUMKY OONOMHUTENLHLIE CBeAEHWS, HeoBXoauMble eMy ANna Co3HaTenbHOro 3akasa
pa3paboTkn nnu BelGopa cneumnannanpoBaHHbIX UHTErPanbHbIX CXeM, NPUrOAHLIX ANS NPUMEHEHUs B KOHKPETHON npo-
exktTnpyemon 3/3/13 CB3C cucteme.

1 Onucanue npoekra Ha A3bike (V)HDL

Llenb — dyHKUMOHaNbHOE ONMCaHNe TEXHNYECKMX CPeaCTB Ha A3bIKE BLICOKOrO ypoBHSA, Hanpumep, VHDL nnu Verilog.

Onucanue. ABcTpakTHoe hyHKUMOHanbHoe onucaHue npoekta AC OCyLIECTBAAKOT Ha HA3bIKE BbICOKOMD YPOBHS,
Hanpumep, VHDL nnn Verilog. Micnone3syemslil A3biKk gomkeH obecneynBaTe BO3MOXHOCTE (DYHKLUMOHAMNBHOMO M/Mnn Npu-
knagHoro onncanusa AC 1 gomxkeH OblTb abcTparMpoeaH oT 6onee No3gHWMX eTanein peanuaaumn. MNoTOKM OaHHbIX, YC-
NOBHbIE Nepexoabl, apuMeTUYECKE UMM NOrMYeckue onepaumnn OMmKHbI ObiTh peann3oBaHbl ¢ UCMONb30BaHUEM NPU-
CBaVMBaHWUA HA3Ha4YeHUs U OnepaTopoB A3bika onucanua AC 6e3 pydHoro npeobpasoBaHWs B NOrMYECKWE BEHTUMbHLIE
CTPYKTYpbl NpYKNaaHon Bubnmnotekn.

MpumedyaHue— [Ans NpocToThl «PYyHKUMOHANBHOE ONMCaHWE TEXHUYECKUX CPEACTB Ha A3bIKE BLICOKOTO YPOB-
HeA» ganee 6ynet obosHaqeHo kak (V)HDL.

MogpobHoe onucaHve naHHoro Metoga/cpeacTea npueeneHo B [177].

2 Beog onucaHun cxem

Llenb — dpyHKUMOHANEHOE ONMCaHNE KOMMOHYEMOW CXEeMbI MPU €€ NPEACTAaBNEHNM HA YPOBHE NOMMYECKUX 3reMeH-
TOB U/MNWM MakpocoB BUBNMoTekM NocTaBLUMKA.

Onwucanue. OnucaHue yHKUMOHANbHOCTU KOMMOHYEMOW CXembl DOpMUPYETCS NPy BBOOE ONWCAHUIA CXeM U CBSA-
3en mexay HUMK. PyHKUMID, KOTopas AoMmKHa bbiTh peannaoBaHa, KOMMOHYHOT (COBMpaloT) M3 anemMeHTapHbIX NTOrMYecKux
cxem, Takmx kak «M», «JTN», «HE», a Takke MakpoCoB, COCTOALLMX N3 CITOXHbIX apUPMETUYECKUX W NOTMYECKNX (DYHK-
UuiA, KOTOpbIE 3aTeM COeaMHSIT Mexay coboi. CnoxHble PyHKUMOHAMBHBLIE CXEMbl JOMKHBI ObITh MepapXu4ecku 4eKoM-
NO3UPOBaHbI U MOTYT ObITk NpeacTaBneHbl HAa Pa3nMYHbIX UEPAPXMYECKU CBA3AHHBLIX pUcYHKax. MeXcoeanHEeHNA A0MKHEI
ObITb YHUKaANbHO ONpedeneHbl U UMeTk KOHKPETHBIE MMEHa CUIHanoB Mo Bcel nepapxun. HackonbKo 9TO BO3MOXKHO, He-
obxogumo n3berate Ucnone3o0BaHnA rmobaneHeIX CUrHanoB (MEeToK).

I3 CTpykTypHOE onucaHue

Llenb — cTpyKTypupoBaHvWe onucaHna MyHKUMOHANLHOCTU CXEeMbl BbINOMHAOT TakMM cnocobom, 4ToBbl OHO Bbino
nerko BOCMPUHUMAEMO, TO eCTb, YTOBbI (OYHKLIMA CXeMbl MOMNa BbiTb UHTYUTUBHO NMOHATA U3 onucaHus 6e3 npueneveHns
MoOenupoBaHns.

MpumeyvyaHune —Cm. Tarke B.2.7 npunoxeHns B.

Onucanue. Onucanne yHKUMOHaNbHOCTU cxeMbl hopMupytoT Ha asbike (V)HDL nnn BBogomM onucaHua cxem. Pe-
KOMEHOYeTCs Nerko yaHaBaemas MoAynbHas cTpykTypa. Kaablil Mogynb OOMKeH BbiTe peann3oBaH OgHUM U TEM Xe
cnocobom 1 gomkeH BbiTe onMcaH Tak, YToBbl MOXHO BbINO Nerko NoHsATb Bee ero noadyHKUMKM. PekomeHayeTcs cTporo
pasfgenaTb onucaHue peanunayeMol OyHKUUKM W on1McaHue CTPYKTYPbl Ha YPOBHE MEXCOEAUHEHWIA, TO eCTb MOAYMb, pea-
NMU3yeMbli U3 HECKOMBKUX APYTUX NOAMOAYNEN, AOMKEH COAEPKaTb TOMbKO ONMUCAHWE MEXCOEAMHEHWIA 3TUX NOAMOAYNEN
¥ He JOMmKeH coaepXaTb ONUcaHne NOrMKKA CXEMbI.

4 CpepgcrtBa, npoBepeHHbIe B 3KCNNyaTayuu

Llens — npumeHeHWe cpeacTB, NPOBEPEHHBLIX HAa NpaKTUke, ANs NpedoTBpalleHns CUCTEMaTUYeCcKnX OTKa30B Npu
YCMOBWW, YTO 3TU CpefcTBa AOCTATOYHO AOMMO W YCMELHO NPUMEHSNUCE B PasnnyHbIX NPOeKTax.

Onucanue. BonbWKWHCTBO MCnonb3yeMblx cpedcTs Ans paspaboTkm CYC 1 noneBbiX NporpaMMupyemelx BEHTUIb-
Heix MaTpuy, (TMMNBM) BkntoyaeT B cebs cnoxHoe nporpaMmHoe obecnedeHre, KOTOPOE HE MOXKET cYMTaTbca paboTatoLmnm
6e3 kakux-nnbo owmbBoK, a Takke AOBOMBHO YACTO OLWNBKM MOTYT BO3HWKHYTE BCMEACTBWE HEMNPaBUIBHOM 3KCnnyaTauum
Takux cpeacTe. MNoatomy ana paspabdotkn CC m MNMNBM HeobxognMo Mcronb30BaTth TOMNBKO CpeacTBa ¢ aTpudyTomM «npo-
BEPEHO Ha NpakTuke». TO NogpasyMeBaeT:

- NPUMEHEHWE CPEOCTB, KOTOPbIE MCNoNL30Banuce (B conoctaBumon Bepeun MNMO) B Te4eHne AnNUTensHOro nepvoaa
BpeMeHu unv BonbLIMM YMCNOM NONL30BaTeNeil B pasnuMyHbIX NPOEKTaxX TaKoW Xe CNoXHOCTY;
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- Hanuyure y kaxgoro paspabotunka CUC/TIMNBM oneita paboTbl ¢ 3TUMK CpeACTBaMKU B TEYEHME NPOOOIHKUTENBHO-
ro nepuoda BpemeHu;

- MpUMeHeHWe obLencnone3yeMbix CPeacTB (COOTBETCTBYIOWMM YMCMOM Mnonb3oBaTenen) Tak, 4tobbl Oeina go-
cTynHa uHdopmauma ob U3BeCTHbIX OTKa3ax OT BCeX Monb3oBaTenei (B npouecce ynpaBneHUa BepPCUAMU CO «CMUCKOM
owmbBok»). 3Ta MHopMauusa OormKkHa BbITe BLICTPO MHTErpUpoBaHa B NpoLect NpoeKTUpOBaHUs, YToBbLI NOMOYE U3be-
XaTb CUCTEMATMYECKNX OTKa30B.;

- MPOBEPKY LIENOCTHOCTW BHYTPEHHMX cpeacTB 6a3bl aHHbIX U NPOBEPKY AOCTOBEPHOCTW AaHHbIX, YTO MOMOXKET
n3bexarb ownboK gaHHbIX, NonyyYaemblx 13 6a3bl AaHHbIX. CTaHAapTHLIMWM MHCTPYMEHTaMM NPOBEPSAIOT COrMacoBaHHOCTb
BHYTpeHHeW 6asbl AaHHbIX, HanpuMep, HEMPOTUBOPEYMBOCTb AaHHbIX, MOMYYEHHbIX B pedynstare paboTbl CPeacTs CUH-
Tesa, W NONy4YeHHbIX B pesynbTaTte pasMelleHus M TpaccupoBky (place-and-route-tool), ans paboTel ¢ yHWKaNbHLIMK OaH-
HBIMW.

MpumMeydaHue — MNpoBepka HENPOTUROPEYMBOCTU — 3TO 06A3aTENEHAA DYHKLMA UCMONb3YeMOoro CpeacTsa, u
pazpaboTuuk Ha Hee BNusieT cnabo. MoaTomy, ecnv CyLLEecTBYET BO3MOXHOCTL PYYHON NPOBEPKA HENPOTUBOPEYMBOCTH,
pazpaboTunK JOMKEH afeKBaTHO ee UCMONb30BaTh.

5 MogenupoBaHue Ha asbike (V)HDL
Llene — doyHKUMOHaNbHas NpoBepKa cxeMbl, onvcaHHon Ha a3bike (V)HDL, cpeacTBamy MogennpoBaHums.

MpumeyvyaHune — Cm. Takke 6 npunoxeHusa I

Onucaxue. NpoBepky yHKLUW OCYLLECTBASIOT C NOMOLLBH MOAENVPOBaHNSA BCE CXeMbl UMW KaX4oro NogMoayns.
Mogenk Ha a3bike (V)HDL oBHapyxvBaeT nocneaoBaTenbHOCTb BbIXOAO0B, BbI3BAHHYKO BHYTPEHHUM U3MEHEHWEM COCTO-
SHWIA CXeMbl B pesynstate NpUMEHeHNA BXOAHbIX CTUMYNoB. [poBepka o6HapyKEHHON BbIXOQHOW NOCMNEA0oBaTENBHOCTM
MoXeT BbITb BbiNonHeHa nvbo nyTem npedBapuTEnbHON NOCNeAoBaTENLHOCTM BbIXOOHBIX CUrHanoB («dopma BOMHbIR),
nnbo cneumansHOW cpeaoW, M3BECTHOW KaK «MCMbITaHWIA CTeH», KOTOPLIA YCTaHABNMBAKOT B NPOLECCce NPOEKTUPOBaHUS.
[ns obecneveHws Nony4yeHns NpaBUnbHLIX Pe3ynsTaToB M MacknpoBaHus OLLIMBOYHOro BpEMEHHOMO NOBEAEHWSA CUTHaMNoB
(B LWIMHAX K TpaccHpoBKax C TPeMs YCTONYUBLIMKM COCTOAHUSAMM), KOTOPOE MOXET ObiTb BbI3BAHO OLIMOKOW MogenvnpoBa-
HWA, BbIDUpaloT Mogenb, KnaccuULIMPYEMYIO KaK «MPOBEPEHHYI0 B 3KCnyaTauum».

6 ®yHKuMOHanbHOe TECTUPOBaHUE Ha YPOBHe Mogyns

Llens — dyHKUMOHaNbHOE TECTUPOBAHUE «CHU3Y-BBEPX».
MpumeyvyaHume — Cm. Takke .5, 113 npunoxeHus I

Onucaxue. MNpoBepky peanuayeMoi yHKUKMW OCYLLECTBAAOT, HanpuMep, NOCPeaCcTBOM MOASNMPOBaHNSA Ha YpOB-
He mMogynei. McnbiTyemblil MogyMne MHCTaNMUPYHT B TUMWYHOW BUPTYanbHOW TECTOBOW cpefe, M3BECTHON Kak «CTeHa» 1
CTUMYNUVPYIOT TECTOBOI CXeMOW, cofepalliencs B kogde. McnbiTyemblil Mogynb UHCTaNAMpYoT B TUMWYHYIO BUPTYanbHYHO
TECTOBYH) CPeay, W3BECTHYIO KaK «UCNbITAaTeNbHLIA CTEHA», U MOAENUPYIOT TECTOBOW CXEMOW, COAEpXalenca B Koae.
TpebyeTca AoCTAaTOMHO BBICOKWMNA OXBAT yKazaHHOW hyHKLMK, BKMoYaa Bce ocobble criyyan, ecrnv OHW CYLLECTBYIOT. AB-
TOMaruyeckas npoBepPKa BbIXOAHOW NOCNeAoBaTeNsHOCTH NO KOAY «MCMbITAaTENBHOMO cTeHaa» AomkHa 6elTe Bonee npu-
OPWUTETHOW MO CPaBHEHWHO C PYYHOW MPOBEPKONA.

.7 ®yHKUMOHANbLHOE TeCTUpPOBaHWe Ha BEPXHEM YPOBHe
Llene — npoBepka Bcel cneunanuanpoBaHHOW MHTerpaneHon cxemsl (CHUC).

MpumeyaHume — Cwm. Take [.8 npunoxeHua I
Onucanue. 3agaya aToro Tecta — nposepka Bcent CHC.

I8 ®yHKUMOHaNbLHOEe TecTUpOBaHWe BO BHELWHel CUCTEMHOW cpege
Llens — npoeepka 3agaHHoOM hyHKLUKUK, BCTPOEHHOM B CUCTEMHOE OKPY>KEHWE.

MpumeyvyaHune — Cm. Tarke L7 npunaoxeHus I

OnucaHwe. 3TMM TECTOM NPOBEPSAT BCK hyHKUMoHaneHocTe CUC B ee cucTeMHoOW cpefe, HanpumMep, co BCemMu
APYrMMW KOMMNOHEHTaMM, KOTOPble pacnonoXeHbl Ha NevYaTHbIX nnatax unu B Apyrux mectax. MogenvpoBaHwWe Bcex co-
OTBETCTBYIOLLMX KOMMNOHEHTOB Ha nevatHoW nnate u mogenuposaHne CYC, Ha ocHoBe ee Modenu, 4ns NpoBEepKK Kop-
pekTHOW OYHKLMOHANBHOCTY PEKOMEHAYETCH NPOBOAMTL C YY4ETOM CUMIHAMNOB CUHXPOHU3auMu. MNonHoe dyHKUMoHansHoe
TECTMPOBaHWE BKIIOYAET TAKKE TECTMPOBaAHWE MOAYNEN, KOTOPLIE CTAHOBATCS akTUBHBIMMW TOMBKO BO BPEMSA OTKa3a.

9 OrpaHu4eHHOEe UCNONb30BaHNEe aCUHXPOHHLIX CTRYKTYP

Lle]'lb — nNpegoTBpalleHne TUNMMYHbIX npoﬁneM CUHXpPOHWM3aUWKM B npouecce CMHTe3a, npeaorspalleHne HeoOQHOo-
3Ha4YHOCTKW B Npouecce MoOenMpoBaHUA U CMHTEe3a, CBA3aHHbIX C TPYAHOCTAMU co3garaemMon Mogenu, npoeKkTupoBaHue
TECTUPYEMOCTH.
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OnucaHue. ACUHXPOHHbLIE CTPYKTYpPbI, hopMupyrolmMe Takme curHansl, kak YCTAHOBKA n CBPOC, nocTpoeHHsle
Ha KOMOWHaTOPHOW Noruke, YyBCTBUTENBHEI K Npouedype cuHTesa. B peaynetate moryT hopmMMpoBaThbCs CXeMbl, co3ga-
toLMe MMMYNbCHbIE MOMeXW UKW cpabaTbiBalolne OT MHBEPCHOW CUHXPOHWU3aLUWMKW, 1 No3ToMy ux Heobxogumo naberatb.
Takne npobnembl Npy co3gaHUM MOAENW He MOryT ObiTe MHTEPNPETUMPOBaHLI AOMKHBEIM 0Bpa3oM cpeacTBaMy CUHTE3a,
YTO NPUBOAMT K HEOAHO3HAYHBLIM pesynsTataM npu MogenupOoBaHUM aCUHXPOHHbLIX CTPYKTYP. Tak Kak aCUHXPOHHbLIE CTPYK-
Typbl ABMAOTCA NNOX0 TECTMPYEMBIMW UMW HETECTUPYEMBIMW BOBCE, TO 3(pdeKTMBHOCTL OXBaTa TeCTamu Npy 3aBOOCKUX
MCNBITAHUAX WM TECTUPOBAHUA B PeXWUME OHMaWH cHuxaeTcd. NosToMy pekoMeHAyeTcs peanu3oBbiBaTbk MOMHOCTEH
CHMHXPOHHYK CUCTEMY C OrpaHWHEeHHbLIM YUCNOM CUHXPOCUrHanoB. B cuctemax ¢ MHoroasHol CUHXPOHKU3aume Bce CHH-
XpocurHanel 4OMKHbI BbiTe ChOPMUPOBaHBI M3 OOHOTO LIEHTPankEHOMo reHepaTopa CUHXpocurHanos. CMHXPOHM3aUMIo Ha
BXO[e MocrieqoBaTenbHOCTHON MOTVKKU BCerfa criedyeT OCYLecTBAATE TONbKO CMHXPOCWUIHANOM, KOTOPbIA He COaepuT
komBrHaTopHOW norvkn. Bxoabl nocnenoBaTenbHOCTHBIX AYeeKk acHXpoHHbIX cTpykTyp YCTAHOBKA 1 CEPOC Bcerga
OOMKHbI BbITe 0BecneYeHsl CUHXPOCUrHaNamu, KOTOpkLIE He coaepaT KOMBUHaUMOHHOM norvkKn. YCTpoicTea, 3agatowmne
curHansl YCTAHOBKA v CEPOC, cnegyeT CUHXPOHU3WPOBATL C NOMOLLBIO ABYX TPUITEPOB.

10 CMHXpOHM3auMA OCHOBHbLIX BXOAOB U ynpaBleH1ue MeTacTabuibHOCTLI

Llens — npepoTBpalleHe HEOAHO3HAYHOIo NOBEAEHUA CXEMbI B PE3YNLTaTe HAPYLUEHUS BPEMEH YCTAHOBKK U NMPO-
MEXYTOMHOrO XpaHeHwus.

Onucanue. BxogHble curHanbl OT BHELIHMX NepUepPUHbLIX YCTPOWCTB ABNATCA 0BbIMHO aCUHXPOHHBIMWA M MOTYT
NMPOn3BONEHO M3MEHATL CBOE COCTOAHME. HenocpepcTeeHHas obpaboTka TakvMx CUrHanoB BLIMOMHAETCA CMHXPOHHbLIMU
anemeHTaMy nocnefoBaTtensHocTHeIX cxem CUC/TIMNBM. Hanpumep, wcnonb3oBaHue TPUITEPOB BEAET K HapyLUEHWHD
BpPEMEHMW YCTAHOBKN 1 MPOMEXKYTOYHOIO XPaHEHWUS, YTO NPUBOAWT K HEMPeAcKasyeMbIM HapYLUEHUAM B CUHXPOHM3ALMMK W
dyHKUMoHansHoM nosegeHnn CUC/TINBM. 3To MOXKET NPUBECTM K MeTAcTabunNbHOCTKU arnemeHTa namatu. MNoatomy, 4to-
Obl n3bexaTb (PyHKUMOHANBHON HEOOHO3HAYHOCTU, KaXabli aCUHXPOHHbIM BXOOHOW CUrHan AoMmKeH BbiTb CUHXPOHW30BaH
CUCTEMOW CUHXpOoHM3auuK ASIC. PekoMmeHayOTCA cnegyowme mepsi.

- BXOOHbIE CUTHanbl CriegyeT CMHXPOHW3UPOBaThL ABYMA MOCMeaoBaTerbHbIMU 3NIeMeHTaMK NaMAaTU (TpUrrepamm)
WINA HEKOTOPOW 3KBMBASIEHTHON CXeMOW, YToObl 4OCTUIHYTh NpeacKasyemMoro hyHKUMOHANbHOro NoBeaeHns;

- Ka){Obl acMHXPOHHLIM BXOAHOW curHan crnegyeT 0bs3aTenbHO CMHXPOHM3WPOBAaThL cnocoboM, onpedeneHHbIM
BhILLE, TO ECTb KaXAbIA aCUHXPOHHbLIA CUrHAN cnefyeT CUHXPOHU30BAaTE TOMNLBKO OT O4HOW TaKoW CXeMbl CUHXpOHU3aLUuu. B
cny4ae HeobxoAMMOCTW BLIXOA CXEMbl CUHXPOHU3aLMKU MOXET BbITh MCNOMbL30BaH A8 MHOXECTBEHHOIO AOCTYNa;

- TAKyl) CXEMY CWMHXPOHW3aLMW cneayeT UCMOoMb30oBaThk ANS MPOBEPKWM YCTOWYMBOCTWM CWMIHANoOB napannensHon
LMHBI U YIPaBNATL COrMAacOBaHHOCTLIO AaHHLIX B TOYKE BhIDOPKU.

.11 MpoekTupoBaHue TeCTUPYEMOCTHU

Llens — npepoTepalleHne HETECTUPYEMBIX UK MMOXO TECTUPYEMBIX CTPYKTYP, YToBbl 0BecneynTs BEICOKMIA Ypo-
BEHb TECTOBOIO OXBaTa NpW 3aBOACKMX UCMbITAHUSAX UMW TECTUPOBAHWA B PEXVME OHMNANH.

MpumedyaHune— Cwm. Takke 31 npunoxeHns .

Onucanue. NMpoekToMm No TeCTUpOBaHUK HeobXxoaUMMO YyNpaenATe NyTem naberaHns:

- @CUHXPOHHbIX CTPYKTYP;

- 3aLUENOK 1 TPEX COCTOAHWUIA CUTHANOB Ha MUKPOCXEME;

- nornyeckux «U», norudeckmnx «N» Ha NpoBoAHbIX COEAUHEHUAX U M3BLITOMHOW NOTUYECKUX ANEeMEHTOB.

KombuHaumnoHHas rnybrHa BCnoMoraTenksHbIX Lenei urpaeT BaxHy porb B NPoUecce TeCTUPOBaHUA. TecToBasd
KoMBUWHaLWA, Heobxogumasa Anst MONHOro TeCTUPOBaHWUA, 3KCMOHEHUMaNbLHO BO3pacTaeT ¢ KOMBMHAUWOHHOW rmyGuHon
uenu. NoaToMy CXeMbl C BLICOKOW KOMOUHALMOHHOW rMyBOWHOM NMOX0 TECTUPYHOTCA aAeKBaTHBIMW CPEeaCcTBaMU.

Mpw nogxone, OPUEHTUPOBAHHOM Ha MPOEKTUPOBaHUE TECTUPYEMOCTH, rapaHTUPYEeTCs, YTO TpebyeMblil TECTOBBIN
oxBaTt ByaeT 4oCTUrHYT. [ockonbKy hakTYeckii TECTOBbLIM OXBAT MOXKET ObITb ONpedeneH Ha OYeHb NO3AHEN cTagun Npo-
uecca NpoeKkTUpOBaHWA, HeQOCTaTO4YHOe BHUMaHKWe K npobrneMam «NpoeKTUPOBaHMA TECTUPYEMOCTU» MOXET NPUBECTU K
CYLECTBEHHOMY YMEHbLLLEHUIO JOCTUXKMMOIO TECTOBOIO OXBaTa M yBenuyeHvuo obbema pabot.

M puMmeHyaHne — TecToBbIA 0XBaT 0BLIYHO onpegenAaeTca NpoueHTomM OﬁHapy}KEHHbIX KOHCTaHTHbIX OTKa30B.

12 Pas3bueHue Ha moaynu
Llens — onuncaHve mogynen, peanuayowmx hyHKLUN CXeMbI.

MpumeyvyaHue—Cwm. Tarke B.2.8, B.2.9 npunoxeHunsa B u .3 npunoxernsa I

OnwucaHue. MNMpUMEHSIOT CTPOroe pasgerneHue NonHon OyHKLMOHaNbLHOCTA MO PasnuyHbIM MOAYNAM C OrpaHUYeH-
HbIMIK hyHKUMAMK. Takum cnocobom obecneymBatoT NPo3pavyHOCTb MOAYMNEN C TOMHO onpeaerneHHbIM UHTepdencom. Kax-
Y0 MOACMCTEMY HA BCEX YPOBHSAX MPOEKTA ABHO OMNPEAENSAT W OrpaHU4YMBatoT Mo pa3mepy (TONbKO HECKONBKO hyHKLNIA).
WHTepdheicel Mexay noacucTeMamMmn COXpaHsaKT HACTOMNBKO MPOCTLIMU, HACKONBLKO 3TO BO3MOXKHO, U NepeceyeHne Moay-
nen (To ecTb COBMECTHO UCMNOMb3yeMble AaHHble, 0bMeH vHopMaumen) MUHUMU3UPYIOT. Takke OrpaHuYnBaloT CroX-
HOCTb OTAENbHLIX NOACUCTEM.
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13 OxBart cueHapuamu BepudmMKaumu (MCcnbiTaTenbHble CTEHObI)

Llens — konuMyecTBEHHaA 1 KAYeCTBEHHAaA OLeHKa NpUMeHAEMbIX CLEHAapUeB BepuduKkalyny B npouecce dyHKLM-
OHanbLHOro TECTUPOBAHMWSA.

Onucanune. KadecTBo cueHapueB BepudMKaumm onpeaenstoT B npouecce yHKUMOHANBHOMO TECTUPOBAHWS, TO
€CTb NPUMEHsIEMbIN TECTOBLIN Habop Ana BepudrKaLMn KOHKpeTHON DyHKUKMK, BKIKOYas Bce ocobble criyyam, ecriv OHK
CYLLECTBYIOT, [OMKEH BblTb AOKYMEHTANBLHO 0hOPMMEH B KONMMYECTBEHHOW MKW Ka4ecTBEHHOW chopme. Mpu KonnyecTBeH-
HOM NOAXOAEe AOMKHBI BbITh AOKYMEHTaNbHO 0OPMIEHB! AOCTUIHYTHIA TECTOBLIA OXBAT U rMyBUHA NPUMEHEHHBLIX GhyHK-
LMOHanMbHbIX TecToB. MNMonyYarwmniics oXeaT JOMKEH YAOBNETBOPSATL YPOBHSAM, YCTAHOBMEHHBIM AN KaXO0W U3 METPUK
oxsarta. JTioboe mcknoveHne aomkHo BbiTh JOKYMeHTanbHO odopmeHo. B cnyyae ka4ecTBEHHOTO Nogxoda AoMmKHO BbiTh
OLIEHEHO YMCO NPOBEPEHHBIX CTPOK KOAA, MHCTPYKLWMIA UMK NyTel («OXBaT Koga») NPOBEPSEMOro Koaa CXembl.

I punMmedYyaHHne — Ocobuilt MeTof aHanuaa «oxeaT Kofa» UMeeT orpaHu4eHHoe nNpuMMeHeHWe K3-3a BbICOKOro
napannenuama onucaHua AC 1 HeobxognmocTu obocHoBaHUA ncHepneiBakWMMK NpoOBEPKaMHK. «OxeaT Koga» obbIvHO
CNYXXUT AnAa gemMoHCTpaunn HeoXBa4€HHOIo beHKLI,IAOHaJ'IbHOFO Koga.

14 CobnrogeHne pykoBOACTB MO KOOUPOBaHUKO

Llens — cTporoe cobnogeHve cTUnsa KogupoBaHUs, NPUBOASALLEE K CUHTAKCUYECKW M CEMAHTUYECKN KOPPEKTHOMY
KOLY CXEMbI.

OnucaHne. CUHTaKCUYeCKMe NpaBuia KoAMPOBaHWUA NOMOralT Cco34aTh MErko YATAeMbli KoL, U NYYLLYHO JOKYMEH-
Tauuio, BKnodas ynpasneHve sepcuamin. OBblYHO PyKOBOACTBA COAEPKAT Npasuna no opraHu3aumm 1 KOMMEHTUPOBaHUIO
BnoKoB UM Mogynen CXemsbl.

[MpuMeHeHUe ceMaHTUYEeCKX NpaBun KOOUPOBaHUS NOMOraeT NPeaoTBpaTUTL TUNMYHBIE NpoBnemsl peanvaawmm c
MOMOLLbHO YCTPaAHEHUS CTPYKTYP, KOTOpbIE MPUBOAAT K OLLMOKEe CMHTE3a, — HEOOHO3HAYHOW peann3auumn QyHKLUA CXembl.
TvNUYHBIM NPABUINOM SBASIETCS, HANPUMED, NPeOOTBPAaLLEHNE aCUHXPOHHbBIX CTPYKTYP UMW CTPYKTYP, KOTOPLIE NPUBOAAT
K HEMpeacka3yemoun NocrneoBaTensHOCTU CUHXpocUrHanoB. OBLIMHO K TAKUM HEOAHO3HAYHOCTAM MPUBOAWUT UCMNONbL30Ba-
HWe 3aLLUenoK UN1 B3aMMOOENCTBME AaHHbIX C CUHXPOCUrHanamu.

B pykoBoacTBax no pa3paboTke pekomeHayoT n3beraTe cucTeMaTU4eckuX NPoekTHeIX cboes BO BpemsA npouecca
paspaboTkn CUC. CobniogeHre CcTUNg KogUPOBaHUA B ONpeAeneHHOM CMbICIe orpaHM4mnBaeT adpeKTUBHOCTL NPOEKTa,
OfHako, B CBOK o4yepedb, AaeT NpeuMMyLlecTBo B NpefoTepalleHunn cboes Bo Bpems npouecca paspabotku CHC. Cobnto-
AEeHWe CTUMA KOOUPOBaHWUS, B YaCTHOCTH!

- NpefoTBpalLaeT TUMWYHbLIE HEAOCTATKU KOOMPOBaHWS unin cbou;

- OrpaHVYMBAET WUCMOMNbL30BaHWE NMPOBNEMHLIX CTPYKTYP, KOTOpPbIE MPUBOAST K HEOQHO3HAYHBLIM Pe3ynsTaTam CUH-
Teaa;

- NPUMEHSIETCA ONA NPOEKTUPOBAHWUA TECTUPYEMOCTH;

- obecneynBaeT Npo3padHbii U yaoOHbIA KOA.

Mpumep cmuns kodupoeaHus

1 Kod domkeH codepxamb cMOJIbKO KOMMeHmapuee, CKONLKO 2mo Heobxo0umo Ons noHUMaHust demanel
peanusauuu u gyHkuuu. Mcnonb3syembie co2naweHuss 0omkHbl 6b61Mb onpedeneHbl neped Ha4yalloM rMpoekma.
B meyeHue cmaduu npoekmupoesaHusi 0/IKHO 6bIMb NposepeHo coomeemcemeue onpedesieHHbIX co2nalueHudl.

1.1 B cmaHOapmHble 3a20/108KU 8KTOYAKOM LUCMOPUI, NepeKpecmHble CChIfIKU Ha crneyugukayuro, UH-
¢hopmayuro 06 omeemcmeeHHOCMU U JaHHble, CONPosooarowjue MPOeKm, makue Kak HoOMep eepcuu, 3anpochkl
Ha usMeHeHue u m. 0.

1.2 Jlezko yumaembie waboHbLI: aKeUBaNIeHMHbIe Npouecckl AoMKHbI 6bIML onucaHbl oduHakoeol npo-
yedypoli, mo ecmb UCMOMb308aHue npedonpedeneHHbIX WabnoHoe 0N MOeMOPAWUXCS MPOUeccos («ecsTu-
mo-uHaye», «8na» um. d.).

1.3 TowyHoe u Yyumaemoe coz2nalieHue O NMPUCeoeHUU UMEeH, HanpumMep, nponucHas/cmpoyYHas 6ykea, npe-
¢hukc u nocmgbukc, moyHas dugpghepeHyuayua Mexdy uMeHeM Mopma, 8HympeHHUMU cuzHanamMu, KOHcmaHma-
MU, nepeMeHHbIMU, HU3KUL akmueHbIl ypoeeHb (xxx_n) u m. 4.

1.4 JomkHbi 6bime 88edeHbl 02paHUYeHUs Ha pazMep MOOyns U YUCO nopmoe Ha modyrie Onis1 yeesuye-
HUS YumaemMocmu Koda.

1.5 CmpykmypupoeaHHass U 3aujulieHHas pa3pabomka koda, HanpumMep UHOpMayus O COCMOSHUU,
domkHa 6bimb UHKancynupoeaHa e FSM (cokpeimue uHghopmauyuu), ymobsr o6ecnevums flezkoe UsMeHeHue Koda.

1.6 JomxkHbi 66IMb peanusoeaHbl Nposepku docmoeepHOCMU, Makue Kak npoeepka duanasoHa u m. d.

1.7 lMpedomepauieHue cnedyrouiux cmpykmyp/KoMaHo:

- ucronb3oeaHue nNpocmMompa duana3oHa Mo uHdekcy e nNopsadke so3pacmaHus Krr4va (om x K y) onsa cue-
Hanoe WuHbI;

- koMaHObl «Omknrodyumb» e Verilog (coomeemcmeyem komaHde goto);

- MHO20MepHLIX Maccuegoe (>2), 3anucel;

- coyemaHus munoe daHHbIx 6e3 3Haka U CO 3HaKOM.

2 3asepweHHbIl Npoekm CUHXPOHU3ayuu (donyckaemcs noay4YeHue makmoebiX UMMyILC08 MobLKOo om
UeHmMpanbHbIX Makmoebix 2eHepamopos).
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2.1 Bbixodbl Modynsa Go/mkHbl 6bimMb CUHXPOHU3UPOBaHbl, MO makke obecreyum mecmupyeMocms U
cmamuyeckull aHanus epeMeHHbIX duazpamm.

2.2 Ynpasnswoujue uMmnynbckl G0/MKHEI 6bimb 06pabomaHbi ¢ 0C06bLIMU NMPedoCcMOPOKHOCMAMU.

3 lMpedomepatyeHue cea3U cuzHanoe 0aHHbLIX € CUHXPOcU2HanaMu fnoebiliaem mecmupyemMocmsb, eoc-
npouzeodumocms Mexdy 0aHHbIMU 00 U 10C/1e KOMIOHOGKU U YPO8eHb coomaeemcmeus nosedeHus Ha ypoeHe
Mexpeaucmposbix nepecbiniok (RTL).

4 WN36bimoyHas 1o2uka He siensemcs mecmupyemoll, u ee cnedyem usbezamb:

A - —

>CLC

CLC

Ceaab cuzHamoe daHHLIX C CUHXPOCUZHATAMU H3buimoyHan nosuxa

5 Heob6xodumo uzbezamb o6pamHbix ceszell 8 KOMGUHaYUOHHOU JIo2uKe, MOMoMy 4mo 3mo eedem K He-
cmabunsHoCcMU NpoeKma, u oH He 6ydem mecmupyeMbIM.

6 PexomeHOyemcsi, 4mo6bi npoekm 6bln nNoNHOCMBIO NpocMampueaeMbiM (NPO2oHAEMbIM fpu
mModenupoesaHuu).

7 MpedomepaujeHue 3aujesioK ygenu4yugaem mecmupyemMocms U COKpaljaem o2paHu4eHUs CUHXPOHU3a-
yuu 8 npouyecce cuHmesa.

8 CuzHan ocHoeHo20 cbpoca U ece acUHXPOHHbIe 8X00Hble CuzHanb! credyem CUHXPOHU3UpO8amb
deymsa nocnedoeamesibHbLIMU 3/TeMEeHMaMu naMamu (mpuazaepamu) unu 3KkeueasneHmMHoU(biMu) cxemMol{amu)
(Memacma6unsHocmb).

9 PexomeHdyemcsi uzbezamp aCUHXPOHHBLIX CU2HaIIO8 ycmaHoeKu/cbpoca, 3a UCKIYeHUeM cu2Hana oc-
HoeHoz20 cbpoca.

10 CuzHanei Ha ypoeHe nopma modyns domkHel 6bims muna std_logic unu std_logic_vector.

.15 MNpumeHeHne cpencTB NPOBEPKM Koaa

Llens — aBTOMaTu4eckas NpoBEpKa MNpaBun KOAMPOBAHUSA («CTWUMb KOAWPOBAHUA») WHCTPYMEHTANbHLIMW Cpea-
CTBaAMU NPOBEPKM KoAa.

OnucaHwve. MpumeHeHWe CPeACcTB NPOBEpPKM Koaa NMoMOraeT B 3Ha4YUTENBHON CTENEHU aBTOMATUYECKU cobriogaTs
CTWNMb KOAMPOBAHUS 1 reHepypoBaTh AOKYMEHTAUWI0 B pexunMe oHnaiH. OfHako aBToOMaTWYecKoe CpPefcTBO MpOBEpKU
koA NO3BOMSAET NPOBEPUTL CUHTAKCKHC U CEMaHTUKY Kofa B Lernom. [No3ToMy NpUMEHEHWEe TakMx UHCTPYMEHTOB crneayeT
COMPOBOXOaTk pacluMpeHvenM 0GLMX NpaBun KOAMPOBaHWUSA («KOHKPETHbIA MHCTPYMEHT») C NMOMOLLEH NMPOeKTUPOBaHWS
cneuuansHbiX NPaBMN KOOUPOBaHWSA, KOTOpbIe pa3paboTynK OOMKeH peanv3oBbiBaTk U OLLEHMBATL OTAENBHO.

.16 lMporpammupoBaHWe ¢ 3alWUTON

MpumevaHne — Cm. B.2.5 npunoxeHus B.

17 OokymeHTUpoOBaHUE pe3ynsLTaToB MogenupoBaHus

Llens — gokymeHTaneHoe ohopmMieHWe BCeX AaHHbIX, HeoBXoAMMBIX ANA YCneLwHoro MogenupoBaHna ang npo-
BEPKW 38aHHOW (PYHKLUN CXEMbI.

Onucaxue. Bce aaHHble, HeobxodyMele AN QYHKUMOHANEHOTO MOAENMPOBaHNUS Ha YPOBHE MOAYNSA, MUKPOCXEMbI
U CUCTEMbI AOMKHBI BbITh NPaBUIIbHO OKYMEHTaNbHO 0hopMAeHbl N 3aapXMBMPOBaHbI 4N TOro, 4To6bI:

- NOBTOPUTE MOZENUpPOBaHWe Ha nobol 6onee No3gHer cTaguy NOCPeaCTBOM M3MEHEHUS NapaMeTPOB MOAENU;

- NPOLEMOHCTPUPOBATE NMPABUINBHOCTE M NOMHOTY BCEX ONpeaeneHHbIX hyHKLMIA.

HomkHa BbITh 3aapxuBupoBaHa 6a3a fAaHHbIX, XpaHsaLwas:

- CpefcTBa MOAENVMPOBaHWA, BkNtovalowme nonHoe MO nenonk3yemMelx MHCTPYMEHTOB, HanpuMep, cpeacTs Mofe-
NYPOBaHNSA, CHHTE3a C yKazaHnem Bepcuii n Heobxogumon BubnuoTekn MogenupoBaHns;

- haiin ¢ KypHanoMm MogenupoBaHns, KOTOPLIW BKMoYaeT B ceba NonHyo MHopMaLumio 0 BpeMeHn Mogenvpoea-
HWS, NMPUMEHEHHbBIX MHCTPYMEHTOB C YKaszaHWeM Bepcuid 1 MOoMHbIN TEKCT oT4eTa o Bcew paboTe, ecnu aTo HeobxoduMMo;

- BCe COOTBETCTBYIOLME pe3ynbTaTel MOAENUPOBaHWS, BKMHOYasA NocneqoBaTenbHOCTH CUrHanoB, ocobeHHo B cny-
Yyae py4HOW NMPOBEPKU, U AOKYMEHTALMIO NOMyYEHHbIX Pe3yNnETaToB.

.18 lMpoBepka koga
Llens — aHanu3 onvcaHusa cxembl.

MpumeyaHune — Cwm. B.5.14 npunoxeHus B.
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OnucaHve. AHann3 onUcaHus cxemMbl AOMKeH BObITb BbIMOMHEH NOCPENCTBOM:

- KOHTPONSA CTUNS KOQWPOBaHNS;

- MPOBEPKM COOTBETCTBUS CO cneyundukalmein oncaHHoW yHKLMOHANBHOCTY;

- KOHTpONS KOAWPOBaHUA ¢ 3alimMTon, obpaboTikn ownbok U obpaboTKn UCKMHOYEHUA.

MpumeyaHune— Ecnu mogenvpoeaHue Ha a3bike (V)HDL He BbINONHEHO, Y NOMHOTLI NPOBEPKW KO4A M OOCTUr-
HYTbIX PE3YNLTATOBR AOMKHO BbiTh «3KBMBANEHTHOE KAYECTBO», T. € KA4YeCcTBO, KOTOPOe MOrno Obl ObITb AOCTUTHYTO Npu
MogenupoBaHum Ha Asbike (V)HDL.

19 CkBO3HOW KOHTpPONbL

Ll,enb — NpoBepKa onMcaHnA CXxemMbl C NOMOLLBKD CKBO3HOIO KOHTPONA.

Onucanune. CKkBO3HOW KOHTPOIb BbIMONMHAKT CNneayowmnm 06pa30M: rpynna CKBO3HOIo KOHTpOnA BblﬁﬂpaET HeBorb-
Low Haﬁop TECTOBbIX NPUMEPOB — NpeacTaBUTENbHbIE HaﬁOpr BXOOHbIX M COOTBETCTBYHLWKWNX OXWOAEMbIX BbIXOOHbIX
OaHHbIX OnA nporpaMmebl. 3atem BPY4YHYH NpocnexuBaeT NpoxoxaeHe TeCToBbIX JaHHbIX Yepe3 NOrvky nporpamMmbl.

MpumeyaHue — Kak camocToaTENBHOE CPEACTBO €ro CneayeT NpUMEHATh TOMBKO K CXEMaM C OYeHb HWU3KOW
CnoXxHocTeH. B cnyyae cbosa npu mogenvpoBaHum Ha sa3bike (V)HDL y nonHOTBI CKBO3HOTO KOHTPOMS M KavyecTBa OOCTUr-
HYTbIX PE3YNbLTATOB A0MKHO ObiTh 3KBMBANEHTHOE KA4eCTBO, KOTOPOe MOrno Bbl BbiTb AOCTUIHYTO NOCPEACTBOM MOAENN-
poBaHus Ha s3blke (V)HDL.

Mopopo6Hoe onvcaHve gaHHoro MmeToaa/cpencTea npyuBeadeHo B [55].

.20 MpumeHeHWe NpoBepeHHbIX TMOGKKUX NPOBOAHUKOB

Llens — npepoTepalleHme otkasa npu paboTte rMbGKUx NPOBOAHUKOB NOCPEACTBOM NPUMEHEHWS NPOBEPEHHBIX MMB-
KUX MPOBOAHMWKOB.

Onwucanune. Ecnv nocTaBLMK NpoBepsaeT rmbkue NpoBOOHWKW, AOMKHBLI ObiTh BbINMOMHEHE! cneayollne TpeboBaHus:

- NPOBEPKY rMBKOro NpoBoOHKKa credyeT BbINOMNHATL ans pabotel CbC, MMerLwwen, No MeHbLlLen Mepe, aKBUBa-
NEHTHbIA Uy Bonee BeicokMi YTB, YeM nnaHnpyemas K pa3paboTke cucTema;

- OOM¥HbI BbITh BLIMNONHEHLI BCE AONYLLUEHUS U OrpaHudeHusi, HeobxoauMble Ans NpoBepKy rmbkoro NpoBOOHKKA;

- OOMKHbI BbITh NErKO AOCTYMHLI BCE HEOBX0AMMBIE AOKYMEHTHI ANs NPOBEPKM rMBKOro NpoBoaHWKa, cM. Takke 117
«[lokyMeHTMpOBaHWE pPe3ynsTaToB MOOENMPOBAHUAY;

- npomxkHa BbITb cTporo cobnopeHa Kaxaaa cneuudrKkaums NocTaBLIMKa, a [oKa3aTenbCTBa COOTBETCTBUA OOMTKHbI
ObITb 3200KYMEHTUPOBAHBI.

.21 MNpoBepka ru6Kkoro NnpoBogHUKA

Llens — npepoTepalleHne oTkasa rubKoro NpoBogHMKA BO Bpems paboTsl MOCPeacTBOM NPOBEPKW MMOKOro NpoBo-
AHuKa B TedeHune XKL obbekTa.

Mpumeyanune — Cm. Take [6 npunoxeHua I

Onucanue. Ecnu rubkuin npoBoaHUK He Bbin paspaboTtaH cneumnansHo ana paboTel B CBEC, aomkeH 6bITh NpoBepeH
CreHepupOBaHHbLIW KO B TEX 3Ke YCNOBUSX, KOTOpbie MPUMEHSAITCA ANg NPOBepKM Moboro MCXoQHoro koda. 3To 03HavaeT,
YTO AOMKHbI BbITh ONPEeAeneHbl U peanu3oBaHbl BCE BO3MOXHbIE TECTOBbIE MPUMEPbl. 3aTem (yHKLUWOHaNbHas NpoBepka
AomkHa BbiTh BbIMONHEHa NOCPeacTBOM MOAENVPOBaHWS.

.22 MogenupoBaHMe NOrMYeCKOW CXEMbl HA OCHOBE CMUCKa COeWHEeHWN ANA NPoBepKy OrpaHuvyeHumn
CUHXPOHU3aLMN

Llene — He3zaBMcKMMas Nnposepka JOCTUraeMoro orpaHMYeHnsl CMHXPOHU3aL MK BO BpeMsl CUHTEe3a.

Onucanune. MogenupoBaHMe NOrMYecKon cxeMbl HA OCHOBE CMUCKA COoedMHEeHWA, CO30aHHOro Ha aTane CUHTe3a,
C Y4eTOM peanbHOW ANWHBI COEOUHEHUIA MPU pacyeTe BpeMeHW 3aepHKKN B COEAMHUTENBHBIX NMUHUSX U 3a0epXeK B No-
rMyeckmnx anemeHTax. [JomkHel ObITb CHOPMUPOBAHLI TAKME BXOAHLIE CUTHAmMLI!, C MOMOLLLK KOTOPLIX ByAEeT OXBayeH Bhl-
COKMIA NPOUEHT OrpaHu4eHnin CUHXPOHU3aUMK 1 ByayT BKINIOYEHbI BCE HaMXydlwve cnydau ana cMuHxpoHusaumn. Boobuwe
BXOOHbIE CUrHanbl AOMKHbI ObiTe BbliBpaHel TakMMK, YTODbl BbINOMHANOCE (OYHKUWMOHANBHOE TECTUPOBAHWE Ha YpPOBHE
Moayns ([.6) unun oyHKUMoHanbHoe TeCcTUpoBaHWe Ha BepxHeM ypoBHe (I.7), noaxoasiiue Kputepun Ans seibopa KoTopo-
ro obecneyeHsl Npu YyCrnoBuK, YTO BO BpeMs (DyHKLMOHAMNBHOMO TECTa MOXET TpeboBaThCA AOCTATOYHbIN TECTOBbLIV OXBAT.
Cxema gomkHa BbiTe NPOTECTUPOBAHA NMPX HAUMYYLLNX U HAUXYOLIMX YCIOBUSAX NPW YKa3aHHOW MakcUMarnbHON TakTOBOK
yacTorTe.

[MpoBepka CUHXPOHU3aLMN MOXKET ObiTh BbINOMHEHA C MOMOLLBI0 aBTOMaTUYECKOW NPOBEPKM BPEMEHU YCTAHOBKU
1 BpeMeHM MPOMEXYTOYHOIO XpaHeHWA Onf 3NeMeHTOB NaMmsaTy (TpUrrepoB) uenesoi BMONMoTEeKKM, a Takke ¢ NOMOLLLI
hyHKUMOHAamNBHOM NPOBEPKN cxeMbl. PyHKUMOHaNbLHaA NpoBepka B OCHOBHOM A0MKHA OCYLLECTBMNATLCA C MOMOLLbH aHa-
Nn3a BbIXOAHbLIX CUTHAMNOB MUKpocxeMbl. OHa MOeT ObITb BbINONHEHA aBTOMATUYECKU, MOCPEACTBOM CPaBHEHWS BLIXOA-
HBIX CUrHaNoB CXeMbl C COOTBETCTBYIOLLEN aTanoHHOW MOAEMbLIO UMK C UCXOAHBIM KOOOM cXemMbl Ha a3blke (V)HDL. 3tot
TECT M3BECTEH KaK «PErPEecCUOHHbBIA TECT» W Ero BhiNMOMHEHWE A0MKHO BbiTh Bonee NpeanoYTUTENBHBIM N0 CPaBHEHUIO C
PYYHOM NPOBEPKOW BbIXOAHbBIX CUrHAMOB.
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MpumeyaHue— [aHHblil METOA NO3BONAET NPOBEPUTL PabOTy CMCTEMbI CUHXPOHU3ALIMK TOMNBKO ONA TEX NyTen
Cnucka CoeduHEHNI NOrMHECKUX ANIEMEHTOB, KOTOPbIE (DaKTUYECKU aKTUBHbI BO BPEMS MOAENMPOBAHWUS, U MO3TOMY Takon
cneumnansHo (hopMUpyeMbii MeTod He MOXET 0becneqnTb NoMHbIA BpEMEHHOW aHanun3 cxemMbl B obuiem cnyyae.

23 CraTtnyeckuii BpeMeHHOW aHanus 3afepXKu pacnpocTpaHeHUsa curHana

Llene — He3aBucKUMasn nNpoBepKa OrpaHMYeHUn CUHXPOHU3aLUMW, OCYLLECTBNAEMAas BO BPEMA CUMHTE3a.

OnucaHue. MNpu cTtatmyeckoMm BpemMeHHOM aHanuse CBA ocyllecTBnaOT aHanus BCex NyTel crnvcka coeguHeHWUH
(cxembl), MONy4YeHHOro CpeAcTBaMU CUHTE3a, C YY4ETOM peansHoW ANUHBI COeQUHEHUIA NPU pacyeTe BpEMEHU 3a[epPKKU
B NIMHUAX CBRA3W W 3ademKeK NOrMYecKkMx anemeHToB Be3 npvMeHeHua peanbHOoro MooenuMpoBaHusa. 3TO NO3BOMNAET B
00LLEeM criy4ae BLINOMHUTL NOMHLIA aHanM3 orpaHU4eHniA CUHXPOHU3aL MK ANA BCell cXxeMbl. TecTupyeMas CXxema JormkHa
ObITE NpoaHanManpoBaHa B HAUNYYLIMX M HAUMXYOLWMX YCNOBUAX 3KCMMyaTaunn, Ha MakCuMarnsHO 3a4aBaeMoi TAKTOBOW
4yacToTe, C YY4ETOM BO3MOMHOW HEYCTOWYMBOCTM CUHXPOHM3aUMK 1M pacasnpoBkn ee pabodero uukna. Yucno nyTten, He
COOTBETCTBYHLUMX CUHXPOHM3ALWW, MOXET BbiTb OrpaHM4eHo OnpeaeneHHbiM MUHUMYMOM, B 3aBUCMMOCTI OT UCMONb3y-
€MOoro MeTofia NpoekTUupoBaHus. lNepen Ha4Yanom NpoOeKTUPOBaHWA PEKOMEHAYETCA UCCNENOBaTh, NPOaHanu3aupoBaTh 1
onpenenvTb NpUMeHAEMbIA METO, KOTOPLIA gomkeH obecneynTs Nerko Yataemble pesynsrathbl.

n puMmedaHUne — MoxHOo npennonoXxuTb, 4YTO CBA aBHO oxBaTbIBAET BCE CyllecTByHOLWKWe NyTHU CUHXPOHN3aLU NN,
ecnu:

- OrpaHn4eHna CUHXpPOHM3aUunn OONXKHbIM oﬁpasom onpegeneHbl;

- TeCTUpyeMasa Cxema COOEepPXWUT TONbKO Takne nyTW CHMHXPOHWM3auuW, KOTopble MOryT BbITh npoaHanun3npoBaHbl
cpencrteamMu CBA, 1o ecTb B 06LeM crny4yae NoNHOCTbK CUHXPOHHLIE CXeMbl.

.24 MpoBepo4yHOe CpaBHEHME CNUCKA COegUHEeHUA NOTMYeCKUX NeMeHTOB C 3TaNIOHHOW MOOEenNbH
cpegcTBaMu MoAenupoBaHUsA

Llens — nposepka yHKUMOHANBEHON 3KBUBANEHTHOCTU CUHTE3UPOBAHHOMO CNUCKA COEAWHEHWIA NMOrMYECKUX ane-
MEHTOB.

OnucaHue. MogenupoBaHWe CnucKa COedVHEHWIA NOTMYECKNX ANEMEHTOB, CreHepUpPOBaHHOIO CPeacTBaMy CUHTE-
3a. Mcnonb3yemMble BXOAHbIE CUrHaNblI 4NA NMPOBEPKM MUKPOCXEMbI MOAENUPOBAHMEM TOYHO COOTBETCTBYHOT BXOLHLIM
curHanam, NpyMMEeHeHHbIM B MPOLECCe BbINONMHEHUA (YHKLMOHANBHOIO TECTUPOBaHWA Ha ypoBHe moayns ([L6) n dyHk-
LUMOHANBHOMO TECTMPOBaHWA Ha BepxHeM ypoBHe ([.7) Ans hyHKUMOHANBHOW NPOBEPKA Ha YPOBHE MOOYMNsS M Ha Bepx-
HEM YPOBHE, COOTBETCTBEHHO. PYHKUMOHANLHYIO NPOBEPKY B OCHOBHOM ChefyeT OCYLLecTBNATb NOCpPeacTBOM aHanusa
BbIXOZHbIX CUMHAMoB MUKpocxemebl. OHa MOXeT BbiTb BbINONMHEHA aBTOMATUYECKWU, NMOCPEACTBOM CPABHEHWUST BbIXOOHLIX
CUrHanoB MUKPOCXEMbl C COOTBETCTBYIOLLEN 3TANOHHON MOAENBID NI C NCX0AHBIM KOAoM cxeMbl Ha Asblke (V)HDL. 3Tot
TECT W3BECTEH KaK «PerpeCcCUOHHbIA TECT» W ero BbINOMHeHWe Bornee NpeanodYTUTENLHO MO CPABHEHWUIO C PYYHOM NPOBeEp-
KON BbIXOOHbIX CUrHamoe.

MprvmeyaHue — [laHHbIN MeTOd NO3BONAET NMPOBEPUTL hyHKUMOHANbHOE MOBEAeHWe TOMbKO ANA Tex nyTen
cnucka coeguHEeHWI NOrM4eckMxX aNeMEHTOB, KOTopble hakTWYeCKW akTUBHBI BO Bpems MoaenuposaHus. [Moatomy Te-
CTOBbI OXBaT MOXET ObiTb TONBKO TaKUM 3Ke, Kak W BO BPEMS WCXOOHOro yHKUWOHaNeHOrO TECTUPOBAHWS Ha YpPOBHE
MOOYNs WK Ha BEPXHEM YPOBHe, COOTBETCTBEHHO. MOXHO [OMONHUTE 3TOT MeTod hOpManbHbBIM TECTMPOBaHWEM Ha
3KBMBanNeHTHOCTL. Bo Bcex cnydasx yHKUMOHaNbLHY NpoBepKY UCXodHoro koda Ha Asbike (V)HDL crnegyeT BbINOMHATE
C OKOHYaTeneHsIM CNMCKOM COeQMHEHWIA, CreHepUpoBaHHLIM CPEOCTBaMM CUHTE3a.

.25 CpaBHeHWe cnMcKa coeQUHEeHMW JIOTMYeCKUX 3MeMeHTOB C 3TallOHHOW Moaenbio (thopmManbHbIA TecT
Ha IKBUBANEHTHOCTb)

Llens — HezaBucUMas 0T MOLEnMPOBaHUS NPOBEPKa OYHKLMOHAMNBHON SKBUBANEHTHOCTM.

Onucanue. OcyLlecTBNAKT CpaBHEHWE (DYHKLUMOHANBHOCTHU CXEMbI, ONMCAHHOW B MCXOAHbIX Kogax s3bika (V)HDL ¢
YHKLMOHANBHOCTBK CXEMbI, ONWCAHHOW CMIMCKOM COEOMHEHWUIA NOMMYECKMX SNIEMEHTOB, CTEHEPUPOBAHHBIM CPEACTBaMM
cuHTe3a. CpeAcTBaMu, B OCHOBE KOTOPLIX NEXUT NPUHLMM (hOpManbHOW 3KBMBANEHTHOCTW, MOXHO NPOBEPSATL hYHKLUMO-
HanbHYK 3KBMBANEHTHOCTb CXEMbl, ONMCAHHOW pasnu4YHbIMK hopMamMn ee npeacTasnenns, Hanpyumep, Ha aseike (V HDL
W1 B BUZE €€ cnvcka coeauHeHunid. B cnyyae npyMeHeHWs 3Toro Metofa HeT HeoBxoauMOoCTH B hyHKLMOHANBHOM Moge-
NMPOBaHUM, HO HE3aBUCUMaA (hYHKLIMOHAMNbHAsA NPOBepKa BO3MOXKHA. YCNelWHoe NPUMEHEHWE 3TOrO0 MeToAa MOXET BObiTb
rapaHTMpOBaHO, €CNK NOMHYI0 KBMBANEHTHOCTE MOXKHO JOKa3blBaTb TOMBKO C MCMOMNL3YEMbIM MHCTPYMEHTOM, @ BCE CO-
06LWEHNA O HECOOTBETCTBMAX OLEHNBAIOTCH aBTOMaTUYECKU NN NPOBEPAIOT BPYYHYLO.

MpumeyaHune— [daHHbl MeTOA BbIroAHO 06beanHUTL ¢ MeToaom [24 «[poBepoyHoe cpaBHEHWE Cnucka co-
e0WUHEeHUA NMOrMYeckux ANemMeHTOB C 3TanoHHOW MoAdenbio cpeacTBaMu MoaenupoeaHus». B nwbom cnydae dyHKumo-
HanbHYI NPOBEPKY UCXOAHOro Koga Ha asblike (V)HDL cnegyeT BLINOMHATE C OKOHYaTeNbHBIM CIMCKOM COeQUHEHWIA, cre-
HEPUPOBaHHLIM CpeaCcTBaMU CYHTE3A.
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.26 MpoBepka TpeboBaHMK U OorpaHMYeHUiA nocTaBwmka CUC

Llene — npegoTepalleHne 0TKa3oB B Npouecce pa3paboTku nocpeacTBOM NpoBepkn TpeboBaHWiA NocTaBLUMKa.

Onucanue. OcylecTBNeHve TaTensHOW NpoBepku TpeboBaHWiA U orpaHWyeHid NnocTaBLuKka [Hanpumep, MUHK-
ManbHOEe U MakcumanbHoe o6beAvHeHWE W Pa3BETBMNEHWE HA BXOAE W BbIXOOE, MakCUMansHas AnvHa coeauHeHus (3a-
AepxXKka B COeQUHMTENbHON MWHWMKM), MakcuManbHas KpyTu3aHa (DpoHTa curHanoB, pacasvpoBKa TaKTOBbIX CUTHArNoB U
T. A.] cpeacTBaMM CHHTE3a yNy4LIaeT HaaeXHOCTb u3fenus. TpeboBaHusi NOCTaBLLMKaA K npoueccy pa3paboTku O4eHb Bax-
Hbl, UX HapyLleHWe OKa3bIBaeT CyLeCTBeHHoe BNuaHWe Ha 060CHOBAHHOCTE NPMMEHAEMBIX MOAENEN, UCMOoMb3YLWUXCS
Ans mogenvpoBaHus. Moatomy noboe HapylleHne TpeboBaHWiA U OrpaHnYeHnid NOCTaBLNKa BedeT K HEKOPPEKTHbIM pe-
3ynsTatam Mo4enupoBaHns, NPUMBOAALLMM K HexenaTensHon PyHKLUMOHaNLHOCTK.

.27 [OokymeHTanbHoe ochopMINeHUe orpaHUYeHUI, pe3ynLTaToB U CPeacTB CUHTe3a

Llene — gokymeHTaneHoe odopMneHne BcexX ChOPMUPOBaHHBIX OrpaHWYeHuid, KoTopble HeobXxoauMel Ans ONTU-
MarnbHOro CUHTE3a NpU reHepaLni OKOHYaTENBHOrO CNUCKa COEAWHEHWIA NOTMYECKX ANEMEHTOB.

Onucanve. JokymeHTanbHoe 0pOpMMEHUE BCEX OrPaHNYEHWNIA U PE3YNETATOB CMHTE3a HeoBXxoauMO:

- ONsl BOCNPOM3BOACTBA CMHTE3a Ha nboi bonee nosgHen ctagnu;

- HE33aBUCUMOTO reHepUpPOBaHWs Pe3ynsTaToB CMHTEe3a A1A NPOBepPKU.

BaxkHbIMKM fOKYMEHTaMW SABNAIOTCS:

- OnMncaHve HacTpoek CMHTE3a, BKNoYasa NpUMeHseMble MHCTPYMeHTanbHble cpeacTtea v MO cuHTesa ¢ ykaszaHvem
dhaKkTN4eCcKnXx BEPCUIA, UCMoNb3yemble DUBNMOTEKN CUHTE3a, 3aaHHbIe OrpaHUYeHus U cLeHapuu;

- XKypHan BbINONHEHUs cuHTE3a (nor-dain) ¢ ykazaHnem BpeMeHu, NCNonb3yeMoro CpeacTBa ¢ ykasaHneM Bepcuu
W NonHas AOKYMEHTaUMUs NS CUHTE3a;

- CTeHEPMPOBaHHbLIN CMMCOK COeAUHEHWI C OLEHKOW BpeMeHUW 3aaepku (cdann B hopmaTte cTaHAapTHOrO BPEMEHU
3agepxkn — CB3-chann).

.28 MNMpumeHeHUe nNpoBepeHHbIX B 3KCNNyaTauuM cpeacTB CUHTe3a

Llene — npumeHeHWe cpedcTBa, BhiNOMHAILWEro npeobpazoBaHne onucaHusa cxembl Ha asblike (V)HDL B cnvcke
COEOMHEHWI NOTMHECKMX 3rEMEHTOB.

Onucanue. MNpuMeHAT cpeacTBo, oTobpaxatlwee QyHKUMOHANBHOCTL CXEMbl, OMUCAHHOM Ha WCXOOHOM Kope
asbika (V)HDL, B coeguHeHWsi COOTBETCTBYIOLLMX NOTMYECKUX 3MEeMEHTOB W MPUMKUTMBLI CXeM M3 LeneBor Bubnuoteku
CWC. Bribop peanusaunm U3 MHOXECTBA BO3MOXHbIX peanu3auuii, BeinonHawowen Tpebyemyto doyHKUMOHANBHOCTL, 3a-
BUCWUT OT CAMOro ONTUMAILHOrO Pe3yrnkTata, KOTOPLIA MOMyyYeH AMA OrpaHUYeHWIA CUHTE3a, TaKMX Kak CUHXPOHW3auus
(TakTOBasA YacToTa) U Nnowans KpucTanna.

.29 MpumeHeHUe NpoBepeHHOMW B 3KCNNyaTauuu ueneBon 6MGnuoTexkun
MpumeyvyaHume — Cm. Takke [4 npunoxeHus I

Llens — npegoTepalleHne cMCTEMaTUYECKMX OTKA30B, BbI3BaHHbLIX OLIMbKamMu B LieneBor bubnvoTeke.

Onucanwue. LleneBbie bubnuoTtekm cuHTe3a u mogennposaHus anga paspabotkn CUC dopmupyioT 13 obuwern 6asbl
OaHHbLIX 1 NMO3TOMY OHW HE ABMSIOTCH HE3aBUCUMBIMU. TUMUYHBIMUK NPUMEpPaMM CUCTEMATUYECKMX OTKA30B SBMAIOTCA:

- HEOOHO3HAYHOCTb MEXY peansHbIM Y NPOMOAENVMPOBAHHBLIM MOBEAEHVEM 3NEMEHTOB CXEMbI;

- HEKOPPEKTHOE MOOENMPOBaHWE, HaNpUMep, BPEMEHW YCTAaHOBKM M BPEMEHW XpaHEHUS.

[Moatomy npu npoekTupoBaHun CUC, BbINONHAKLWMX (YHKUKMKM Be30NacHOCTK, cnegyeT UCMOMNb30BaTh TOMNbKO «Mpo-
BEPEHHbIE B 3KCMMyaTauumn» TEXHONOMAU U LieneBbie OMBnmoTekn. 3To 03HavaeT:

- NPUMEHEHKE LieneBkbix BMBNMOTEK, KOTOPLIE B TEYEHWE MPOAOITKMTENBHOMO BPEMEHUN UCMONL30BANUCH B MPOeKTax
C COMOCTaBUMOK CITOXHOCTBH W TAaKTOBOW YacTOTOW;

- HanM4Me OOoCTYMHOCTM TEXHOMOIMN M COOTBETCTBYIOLLEN LiIENeBor BUBNNOTEKN B TE4EHME 40CTATOYHO AMUTENBHO-
ro Nepvofa BpeMeHW; Npu 3TOM MOXHO CHMTaTh, YTo BubnuoTteka obecnednBaeT 4OCTATOYHYO TOYHOCTh MOAENUPOBAHUS.

.30 Mpoueaypbl, OCHOBaHHbIE Ha CUeHapun

Llens — obecneyeHne BOCNPOM3BOAUMOCTU PE3YNBTATOB KOHTPOMSA M aBTOMAaTM3aLMK UMKIOB CUHTE3a.

Onwucanune. 370 Npoleaypbl aBTOMATUYECKOrO W OCHOBAHHOTO Ha CLEHapWK YNpaBeHusa UMKIamMu CUHTe3a, BKIIo-
yas onpegeneHre NpUMeHAeMbIX orpaHudeHnin. NMoMuMo nonyyYyeHns TO4HON JOKYMEHTALMM Ha BCE OrpaHUYeHns CUHTEe3a
OaHHOe yrnpasneHne LIMKNamMu NoOMOraeT BOCNPOU3BECTY CMUCOK COEAMHEHWIA NOCINE U3MEHEHWSA UCXOOHOTO KOAa Ha A3blKe
(V)HDL npv naeHTUYHbIX YCIOBUSIX.

.31 Peanusauunsa TeCTOBbIX CTPYKTYpP

Llens — npoekTupoBaHue Tectupyembix CYC, rapaHTUpYOLWUX 3aKNYUTENBHOE UCTIBITaHME.

OnucaHve. 3To NPOEKTUPOBaHWE TECTUPYEMOCTH C NMOMOLLBKO CO3AaHKUSA PasnnyHbIX TECTOBLIX CTPYKTYP, obecneyu-
BalLLee co3haHUe MUKPOCXEM, KOTOpLIE NErko TECTUPYIOTCA, HanpuMep:

- ckaHMpoBaHWe nyTu. B atom meToge nmbo Bce TpUrrepbl (MOMHOE CKaHWpOBaHWE NPOEKTa) UMW UX 4YacTb (4a-
CTMYHOE CKaHUpOBaHWe MPOEKTa) COeAMHEHb! B €OMHYI0 LIENb MMM HECKOMBbKO Leneld, co3natlmx LEenoyky CABUIOBbLIX
perucTpoB. MeTon ckaHMpOBaHWUA NMyTW aBTOMATUYECKU reHepUpyeT TECTOBLIW NpUMep AN BCeil Norukn cxemel. MHcTpy-
MEHTanLHOE CPEeACTBO, FEHEPUPYIOLLEe TECTOBLIA NpUMep, HA3bIBAKT «aBTOMATUYECKUM reHepaTopoM TECTOBLIX Mpu-
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mepoB» — AITI. Peanusauma meTtoda CKaHUMPOBaHWA MyTW CyLLECTBEHHO yryyllaeT TeCTUPYEMOCTb CXeMbl ¥ NO3BOMAET
nony4nte Gonee 98 % TecTOBOro OXBaTa Npu paszyMHbIX yeunusax. [oatomy pekoMeHayeTca peanu3oBbiBaTh NOMHOE CKa-
HWPOBaHWE, ECru 3TO BO3MOXKHO;

- HE-U-gepeBo. B HE-MN-gepeBe Bce 0CHOBHbIE BXOObl CXEMbl COEAMHEHBI KACKAOQHO M CO34aK0T LUenoyky. [pumeHsas
NOAXOASALLMIA TeCTOBLIA NpumMep («BnyxOoarowmii BUT»), MOXHO NPOTECTMPOBaTb NOBeAeHWe CXeMbl MpY NepeknoveHn
(cuHxpoHW3auuo 1 yposeHb 3anycka). HE-W-aepeBo sBnsetca cpeAcTBOM, HEMNOCPEACTBEHHO XapakTepUsyoWmUM nep-
BUYHbIE BXoAbl. Ero pekoMeHOyeTcs NpuMeHATE, eCNW NOBEAEHUE CXEMbI NMPU NEPEKIIOYEHNN HE MOXKET BbITh NpoTecTU-
poBaHO MHaue;

- BCTpoeHHoe camoTecTupoBaHue BCT. CamoTecTnpoBaHue cxemel U B 0COBEHHOCTN CaMOTECTUPOBaHWE BCTPOEH-
HOro MOAynsa NaMsT MOXET OKasaTbCH o4eHb 3hdeKTUBHBIM, ecni Ha KpyucTanne peanusosate AlTT1. ATl BeinonHseT
aBTOMAaTUYEeCKYH NPOBEPKY CTPYKTYPbl CXeMbl C MPUMEHEHMEM NCEeBAOCNYYaMHbIX TECTOBLIX MPUMEPOB W OLEHUBaHUEM
CUrHaTypLl peanu3oBaHHOW CTPYKTYPLl cxeMbl. Al TT1 pekoMmeHgyeTca Kak AononHWTensHas Mepa, ocobeHHo ana Tectu-
pOBaHUSA MOAYNA NamMATU. TeCTUPOBaHWE «CKaHUPOBaHUE MyTU» MOXET ObiTb 3aMeHeHo Ha AT,

- TECTUpOBaHMe ctatudeckoro Toka notpebnerua CTI1 nHTerpancHon Mukpocxemel (CTI-Tectuposanne). Ctatu-
yeckasd KMOT-mukpocxema noTpebnseT Tok, rmasBHbIM 06pasom, Bo BpeMsi NepeknoyeHus. [Noatomy abconoTHO ncnpas-
Has Mukpocxema notpebnaer oyeHe Hebonblloe 3HadYeHWe Toka (noTpebnaemblii Tok MeHee 1 MKA) OO Tex Nop, Noka He
3anyckaetca TecToBbld npumep. CTl-TecTupoBaHne o4yeHb addekTMBHO 1 obecnevmBaeT TecToBei oxBaT Gonee 50 %
cpasy e nocne nNpuMeHeHUsi Heckonekux TectoB. CTI-TecTupoBaHue MOXET ObiTb NPUMEHEHO Ha YHKLUMOHAMNBHBIX Te-
CTOBbIX NMPUMEpPAX, TaK e, Kak U Ha CUHTE3MPOBAHHbLIX TECTOBLIX NPUMEpPaXx, CreHepupoBaHHblx cpeagcTeamu AT, 3TtoT
MeToq TeCTUPOBaHWS Ha NMPaKTUKe OKasarncs caMblM NOMe3HbIM U NO3BONSALWMM 0OHAPYKMBaTk 0TKas3bl, KOTOPble pedko
oBHapyKMBanuce UNK BoBCe He 0BHapyXvBanuce NpK UCMOML30BaHMKM APYrnX TeKcToB. [103ToMy AaHHbBIN MeToq criegyeT
NPUMEHSTE MPWU PErynsapHbIX NPOW3BOACTBEHHbLIX UCTLITAHNSX;

- rpaHun4Hoe ckaHuposaHue. [Npu aToM MeTode TecToBasA apxMTeKTypa AN NPoBepKkn CoOearHEHUA KOMNOHEHTOB Ha
nevyaTHOW nnaTe peanuayeTcs B COOTBETCTBUM co cTaHaapTom JTAG [178]. ToT e camblid Noaxod MOXeT OblTb NMPUMEHEH
ONs NPOBEPKW coeauMHEeHU Moaynel Ha ypoBHe KpucTanna. [paHuyHoe ckaHMpoBaHWe B Nepeyro ovepedb peKoMeHayeT-
cA Ans ynyylweHus TECTUPYEMOCTH NeYaTHbIX Nnart.

32 OueHKa TeCTOBOro oxBaTa NocpegcTBOM MoZeNnMpoBaHUA

Llens — onpegeneHve gocTUraemoro TeCTOBOTO OXBaTa, peann3oBaHHOro ¢ NpUMEHeHWEeM apXMTeKTYpbl BCTPOEH-
HOMo TECTUPOBAHUS BO BPEMA WUCMbITAHWIA N3genwvs.

OnucaHue. TecToOBbIA OXBAT, AOCTUraeMbli ¢ MpUMMEHEHUEM BCTpoeHHoro TectupoBanus BCT, dyHKUMOHaNsLHoro
TeCcTOBOro nNpuMepa unu Nboro MHOro MeTofa, MOXeT DblTe ONpeaeneH NocpeacTBOM MOAENUMPOBaHKA OTKasa. Bo Bpe-
M5 MOAENMPOBaHWA OTKa3a TECTOBLIA NPUMEP NPUMEHSIOT K LIENKW, B KOTOPYIO BBEAEH OTKa3. Peakuus Uenu Ha oTkas npu
3anycKke TeCTOBOMO MpUMepa COOTBETCTBYET BBEOEHHOMY OTKasy W, Takum obpa3om, BHOCWUT BKNag B TECTOBbIA OXBaT.
MogenupoBaHue oTKa3a Mo3sonsieT 0BHaPYXWUTb KOHCTAHTHbIE OTKa3bl, «KOHCTAHTHYH 1» M «KOHCTaHTHeIW O», a gocTu-
raeMblii TECTOBBIN OXBAT OTPAXaET KAYECTBO NPUMEHEHHOro TECTOBOro npumepa. MogenupoBaHue oTkasa MOXeT BbiTb
MCMOMb30BaHO AN 04eHb 3athdeKkTuBHOrO 0bHAPYKEHWA OTKa30B, CBA3aHHBIX C NOrMYECKUMU 3NIeMeHTaMK1, KOTOpbIe He
0XBaTLIBAKOTCA TECTOM «CKaHMpPOBaHWeE NyTW», HanpumMep, B criyyae YacTUYHOIO CKaHMPOBAaHWA.

33 OueHKa TecTOBOro oxBaTa cpeACcTBaMu aBTOMaTU4YeCKOW reHepauuun TecToBbIx npumepos AlTI

Llens — onpeneneHne 0XnML4aemMoro TeCTOBOMO OXBaTa AN CUHTe3MpYEMbIX TECTOBbIX NMPUMepPOoB («CKaHUpoBaHWe
nytu», BCT) B npouecce Npon3BOACTBEHHbLIX UCMbITAHWIA.

OnucaHue. B HacTodllee BpeMsa CYLLECTBYIOT pasHbie NPOLEAYpL!, B KOTOPLIX rEeHEPUPYHOT NceBaocny4Yaitbie Unu
anropuTMMYECKWE TECTOBLIE NMPUMEPSLI [iNA CXEMbI, peanu3oBaHHble B Metoae « CkaHupoBaHue nyTuy». CpeacTsa CUHTE-
3a, Takme kak AI'TI1, co3galoT B NPOLECCE CMHTE3a KaTanor HEBLIABMEHHbIX OTKA30B. Takum crnocoboM MOXKHO OLEHWUTb
TECTOBbLI OXBaT U ONPEAENUTL HXKHWIA Npeaen 4OCTUraeMoro TeCTOBOrO OXBaTa Ans NpUMEHSIEMOro TECTOBOIO NpUMepa.
CnepgyeT yuMThIBaTb, YTO TECTOBLIN OXBAT OrpaHWYeH JIOTMYECKMMK 3NeMEHTaMU CXeMbl, KOTopas OXBadeHa MeToOoM
«CKaHWpoBaHWe nyTu». Moaynu, Takne Kak ycTpoincTBo namat, BCT uin 4yacTb CXeMbl, KOTOPbIE OKa3anucb HEe OXBaveH-
HbIMWU METOAOM «CKaHWUPOBAHME NyTW», HE PACCMaTPUBAIOT NPW OLEHKe TECTOBOrO OXBaTa.

.34 OGocHoBaHMe NpPoBepPeHHbIX B IKCNNyaTalum JKeCTKUX COeAUHEHUN

Llens — npegoTepalleHne cucTeMaTUHeCKMX OTKa30B XKecTKUX coeguHeHud B CHC.

Onucanue. XecTkoe coegnHeHWe 0BbIYHO pacCcMaTpUBaKOT Kak «YepHbIA ALWLMK», KOTOpLIA obecnednBaeT BbINon-
HeHne Tpebyemoi yHKUWKM, COOEPKMT Ba3y AaHHbIX KOMMOHOBKW COEAWMHEHMWA B LIENIEBOW TEXHOMOTMW M KOTOPLIA noa-
JepxuBaeT Tpebyemblli KOMMOHEHT CXeMbl. BO3MOXHbLIA OYHKUMOHANBHLIA OTKa3 MOXKET TPakTOBaTbCA MO aHanorvM ¢
0TKa3aMu OUCKPETHBIX KOMMOHEHTOB, TAKMX Kak CTaHA4apTHLIE MUKPOMNPOLLECCOopLI, MOAYNL NaMsaTk U T. 4. JkcnnyaTtaums
TaKUX KeCTKMX coeguHeHWiA Be3 NpoBepkn NpaBUNbHOCTU MYHKUMOHUPOBAHNS BO3MOXHA, eCIM MOXHO CHMTaTb J0Ka3aH-
HBIM, Y4TO OIS NPYMEHAEMO 3a4aHHOW TEXHOMOMMKU UCTOMNb3yeMOe COeaUHEHUE ABNSAETCA NPOBEPEHHBIM B KCMMNyaTaumm
KOMMOHeHTOM. [pr 3TOM OCTanbHasa 4acTb CXeMbl OMKHA ObiTh TWATENLHO NpoBepeHa.

.35 MNpumeHeHWe NpoBepPeHHbIX KeCTKUX coeaUHEeHUH
Llenb — npepoTBpalleHe cUCTEMaTUYECKMX OTKA30B NP MPUMEHEHWM KECTKUX COEANHEHWIA.

MpumevyaHune — Cm. Takke .6 npunoxeHuna I
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Onucanue. MNMpoBepka CoeaMHEHWA Ha COOTBETCTBME AOIMKHA OCYLLECTBNSATLCA MPOU3BoauTENeM (MOCTaBLLMKOM)
M3-3a CMOXHOrMo XapakTepa COeAuHeHWIA 1 NpeanonaraeMbix OrpaHNMYeHUd Ha aTane NpPoeKTUPOBaHUS HAa OCHOBE MCXO4-
Horo koga (V)HDL. MNpoeepka mMoxeT BbITb OnpaeoaHa TONbKO ANst KOHKPETHOW KOHUrypaumyM U LeneBor TEXHOMOrin
NPUMEHAEMOrO KOMMNOHEHTA.

.36 TecTupoBaHWe XeCcTKUX cOeOUHEHUN B CETH
Llens — npenoTepalleHne cucTeMaTUYecKUX OTKA30B KECTKMX COeaUHEHUIA.

Mpumeyvanune — Cm. Tawke 113 npunoxeHnsa I

Onuvcanue. OCYLL[ECTBJ'IFH'DT NPOBEPKY NpaBUIbHOCTU beH KUMKW 1 peann3ayiin NCnonb30BaHHbIX XECTKUX coednHe-
HWIA nocpegcTteom rNpUMeHeHnA CETEBbIX TECTOB. I'Ipm NpUMEHEHNX ,EkaHHDl?I Mepbl O0IMKHbBI ObITh AOKYMEHTalnbHO OCbOpM-
reHbl ONUCaHWE OCHOBHOWM KOHUENUWUN TECTUPOBAaHUA N PE3YNBbTAThbl OLUEHKN OCHOBHORN KOHUEeNUn.

.37 Mpoeepka npaBun npoekTupoBaHus (DRC)

Llens — npoBepka NpaBui NPOEKTUPOBaHWSA CXEMbl MPOU3BOAMTENSA (MOCTaBLUMKE) U3OENWS.

Onucanue. MNpoBepka creHeprpoBaHHOIO MakeTa B 4acTW CODNIOAEHUS NpaBuIl MPOEKTUPOBaHUA NPON3BOAMTENS
(nocTaBwuMKa), HaNpUMep, MUHMMarnbHasa ANVHA NPOBOAHMKA, MakcuMarbHas ONMHa NPOBOAHMKA M HECKOMBLKO MpaBun
pazMeLLeHUa CTPYKTYp MakeTa. [NonHoe 1 npaBuibHOE BbINOMHEHWE NPaBWIT NPOEKTUPOBAHWA CXEMbl JOMKHO ObITb Noa-
poBHO AOKYMEHTanbHo 0opMIIeHO.

.38 MNpoBepka COOTBETCTBUA TONOMOrMM MakeTa cxeme

Llene — He3zaBMcKMMas NpoBepKka COOTBETCTBUA TONONoruM Makerta ero cxeme (LVS).

Onucanue. lNMpn npoBepke COOTBETCTBMA TOMOMNOMMWN MakeTa ero cxeme yHKLMOHANbHOCTb CXeMbl DOPMUpPYETCA
13 Ba3bl AaHHbIX KOMMOHOBKM 3MEMEHTOB, W OCYLUECTBINAETCH CPaBHEHWE BbIAENEHHbIX 3NEMEHTOB CXEMbI, BKIHOYaA CO-
€OWHEHWS, C BXOAHBIM CMUCKOM COEOUHEHWA. DTOT NPOLEcC rapaHTMpyeT 4OCTOBEPHOCTE MPOBEPKU 3KBUBANEHTHOCTU
pazMeLLEHUA SMEMEHTOB CXEeMbl CO CMIMCKOM COEOWHEHWI, onpeaensaM dyHKUMOHANbLHOCTL cxeMbl. [onHoe 1 kop-
PEKTHOE BBLINOMHEHWE NPOBEPKM COOTBETCTBMSA TOMOMOIMKM MakeTa ero cxeme AOMKHO ObiTb NogpobHO AOKYMEHTasNbHO
odhopMNeHo.

.39 JononHuTenbHbIX 3anac (6onee 20 %) AnNA TeXHONMOrMYeCKUX NPOLIECCOB, NPUMEHAEMbIX MeHee
Tpex ner

Llens — obecneveHne HaOEXHOCTU peann3oBaHHON (OYHKLMKW CXeMbl JaXe Npu cunbHOM konebaHuy npouecca u
napamerpa.

Onwncanve. PakTnyecKoe NoBegeHNe CXeEMbl ONPeAEnAEeTCHa KONMYECTBOM MepPeKpbIBaOLMXCH PU3NYecknx adpdek-
ToB, ocobeHHO aAnga Hebonbwux cTpykTyp (Hanpumep, meHee 0,5 mkm). Ha camom gene, n3-3a oTcyTCTBUA NOAPOBHBIX
3HaHUA 1 HEOBXOOMMBIX YMPOLLEHUA HE MOXET ObITb MOMyyYeHa ToYHAs MoAEenb ANeMeHTOB cxembl. C yMeHbLUeHUEM
reoMeTpUYecKUX paamMepoB 3aJepKKa CUrHanoe B NUHUAX Nepegayn urpaet Bce Gonee OMUHMPYIOLLYIO ponb. 3agepxka
CWrHana BOonk NpoBOAA W MEPEKPECTHLIE CBA3U MEXay NPOBOAaMU PACTYT HEMWHENHO. 3a4epKKka curHana yx;e He aBns-
HOTCS HE3HAYWUTENBHBLIMW MO CPABHEHWIO C 32EPKKOIN B 3nNeKTPoHHOM Kntode. OLeHOoYHbIE 3a4epXKk1 B NMHUAX NoKasbiBa-
HOT YBEMNUYEHUE PUCKA C YMEHbLUEHUMEM rEOMETPUYECKUX PA3MEPOB.

[MoaTomy pekoMeHOyeTca NNaHMpoBaTh AocTatodHbln 3anac (bonee 20 %) B OTHOLWEHWW MUHUMANbHBIX M MaKCH-
MarbHbIX BPEMEHHLIX OrpaHWYeHUA ANd cxem, pa3paboTaHHbIX C MCMONb30BaHWEM MPOLIECCOB, NPUMEHAEMBIX MEHee
Tpex NneT, YToDbl rapaHTUPOBAaThL NPaBWUILHOE BBIMOMHEHME (PYHKUWIA CXEMbI NP HANWMYUK CUINBHO M3MEHSAOLIMXCA napa-
METPOB B Mepuvos NpoU3BOACTBa UMW 13-338 OTCYTCTBMSA CPEACTB TOYHOrO MOLENMPOBaHWS.

40 TecTupoBaHWe HAa BbDKWraHue

Llene — obecneyeHve HaoeXHOCTW NPOM3BOAMMOrO KpUcTanna MUKpocxeMbl; oTbpakoBka paHHux gedekToB. Yu-
CTble KpUCTannbl He NPOBEPSIOT HA TEPMOMNPOYHOCTL, HAMPUMEP, C MOMOLLILIO CTPECCOBLIX METOOOB HA YPOBHE MMNACTWHBbI.

Onucanve. VicnbiTaHue Ha BbhKUraHue NPOBOAAT NPU MakcymManeHO AonycTUMon pabodel TemnepaType (Kak npa-
Buno, 125 °C). lNpooomKkuTensHOCTb UCMBITAHWA 3aBUCUT OT ueneBoro YI1B unu oT KOHKpeTHbIX peKoMeHOauMi no Bbl-
XKUraHuio, Hanpumep, npovssoauTensa CUC.

BepkuvraHve gedektoB MOXeT BbITb UCMOMNBL30BAHO:

- Ansi oTbpakoBkM AeEeKTOB Ha PaHHUX CTagusax (YMeHbLUEHWe MHTEHCMBHOCTM OTKa30B B Hayare kopelToobpasHon
KPUBOW pacnpegeneHns oTkasos);

- 4oKasaTenbcTBa, YTO OTKa3bl H& paHHWX CTAOWAX YKE yCTpaHeHbl B Npouecce Npou3BoacTBa M TECTMPOBaHWA
(To ecTb 4TO YCTPOWCTEA, BblledlNe M3 NPOM3BOACTBA, YXKe HaxoaaTcs B 06nactv NOCTOAHHON MHTEHCUBHOCTW OTKa30B
KOpbITOOBPa3HON KPUBOW).

41 MNpumeHeHUe CepPUIHbLIX YCTPOWCTE, NPOBEPEHHbIX B 3KCNNyaTauuu

Llens — obecneyeHune 6e30TKA3HOCTU U3TOTOBMNEHHBIX KPUCTAMMOB.
Onucanwve. Y pazpabotuunka 1 Nnpou3soauTens cucTem 6e3onacHoCcTy («NPOMBILLNEHHOrO NPOM3BOACTBAY ) AOMKEH
BbITh AOCTATOUHLIA OMBIT MPUMEHEHKSA TEXHONOMAKU NPOrpaMMUPYEMbIX YCTPOUCTB, a Takke CPeacTs pazpaboTku.
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.42 lMpouecc Npou3BOOCTBA, NPOBEPEHHbIA B 3KCNNyaTauum

Llej'lb — obecneyeHne 6e30TKA3HOCTM U3rOTOBMEHHbIX KPpUCTannos.
Onucanue. npOBEPEHHbII?I B 3KCnnyaTtauun npouecc npou3BOACTBA XapaKTepusyeTca 4OCTAaTO4HO BbICOKMM Kade-
CTBOM CEDI/II?IHOFO npon3BoacTBa.

43 KoHTponb KayecTBa npou3BoACTBEHHOro npouecca

Mepbl Mo ynpaBneHno Ka4eCTBOM 1 MEXaHW3Mbl YNpaBneHns NpoLECCOM NPOU3BOACTBA YCTPOWCTBA rapaHTUpYIoT
HenpepbIBHOE ynpaeneHne npoleccoM. Hanprmep, onTU4eckoe Uy anekTpuyeckoe ynpaeneHne TECTOBbIMU CTPYKTypa-
MW, TEMMNEpPaTYPHLIE UCMLITAHUA C MUBMEHEHWEM NapaMETPOB BNaXKHOCTW UMM LIMKITMYECKWIA TEMNEPATYPHbLIN TECT.

MogpobHoe onucaHWe gaHHOro Mmetoga/cpeacTea npueedeHo B [74], [179].

.44 MNepepaya Ka4eCTBEHHO M3rOTOBMEHHOIO YCTPOWCTBA

KauecTBo ycTpoicTea 06ecneymeaeTcs BbiNOMHEHUEM BbIOPaHHOM rpynnbl CTRECC-TECTOB, HANPUMED, TEMNepaTyp-
HBIMK UCTIBITAHWUAMM C M3MEHEHWEM NapaMeTpPoB BMaXHOCTM UMK UCTIBITAHUAMU C M3MEHEHNeM TeMnepaTypel. MNpon3eo-
OWTenb YyCTPOWCTBa AOMKEH NPeaoCcTaBnsaTh Takve 4oKasaTenscTea.

MoapobHoe onvcaHve naHHoro Metoga/cpeacTea npueedeHo B [74], [179].

.45 MNepepaya Ka4ecTBEHHO (PYHKLUMOHUPYHOLErO YCTPOMUCTBA
Bce ycTpoiicTBa TeCTMpYIOT Ha hyHKUMOHANbLHOCTL. MpOM3BOAUTENL YCTPOWCTBA AOMKEH NPEAOCTaBNATL AoKasa-
TEenbLCTBA ITOMY.

46 CraHpapTbl KayecTBa

Mpouseoautens CUC gomnxkeH npeaycMoTpeTh AOCTATOMHLIA YPOBEHL YNPABMNEHWs Ka4ecTBOM, HanpumMep, UMeTb
ochopmMneHHoe « PYKOBOACTBO MO KAYeCcTBY U HAAEKHOCTUY , B KOTOPOM AOKYMEHTANLHO NOATBEPKAEHO BLINONHEHWE CEep-
Tucpukaumm no NOCT 1SO 9000 unu ctaHAapTHOW OLEHKM KavyecTBa rnoctasLumka (SSQA).
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Mpunoxexwe [
(cnpaBo4Hoe)

MeToabl u cpeagcTea gnAa pa3p360TKVI cBfAizaHHoro ¢ 6e3onacHoOCTbH
OSBEKTHO-OPI/IEHTVIpOBaHHOI'O nporpaMmmHoro obecnevyeHun

Bce pekomeHgauum HacTosLwero ctaHgapTa no npoekTnpoaHuio MO npumeHsATes K 06beKTHO-0pUeHTUPOBaHHO-
My MO. Mockoneky Npu 06bEKTHO-OpUEHTUPOBaHHOM NoAXoAe MHpopMaLmsa NpeacTaBnAaeTca MHave, YeM npu npouenyp-
HOM unu dyHKLMOHansHoM noaxoge, Tpebyetca ocoboe pacCcMOTpeHMe CneayLmMX PEKOMEHAaLMIA:

- NoHMMaHve paspaboTynkamn vepapxuii KnaccoB M ugeHTundukauun dyHkumu(uin) MO, koTopble ByayT Bbinon-
HATECA NPY BbI30BE 3aAaHHOr0 MeToaa (BKMYas cyLecTByoLyo BubnnoTeky KNaccoe, ecnuv oHa UCMonb3yeTca);

- NPUMEHEHWE CTPYKTYpHOro TectupoBanus [cm. FTOCT 34332.4—2021 (tabnuua B.2) n npunoxeHue B HacToswero
cTaHpapTa).

Tabnuubl 0.1 v [.2 cogepxaT cnpaBoyHble pyKOBOASALME YKa3aHUs No UCNOMNb30BaHUI0 06bEKTHO-OPUEHTUPOBAaH-
Horo [0, koTopble gononHAKT 6onee oblwme HOpMaTUBHBIE PYKOBOASALLME YKa3aHWS.

Tabnuua [O.1 — ApxutekTypa 06bekTHO-opueHTUpoBaHHoro N0

Pekomergaunu MoagpobHocTn | YMB 1 | YIb 2 | YIb 3 | YIb 4
1 MNMpocnexmneBaemMocTb NOHATUA NpUKNagHon obnacTtu ¢ knaccamuv | MNpumevaHue 1 | oP OP OoP
apXuTeKTyphl
2 WcnonesoBaHve noaxoadwumx cdpenmoB, obwencnonsdyemblix | MNpumedyanue 2 P oP OoP oP

KoMBUHALMIA KNaccoB 1 WabnoHOB NPOEKTMPOBaHWUA.

Mpumeuvanne — Npn NCcNonbL3OBaHWK CYLLECTBYHOLLUUX Ppei-
MOB W WabnoHoB NPOEKTUPOBaHUS K HUM NpUMeHATCs Tpeboea-
HUA, KaK U K NpeaBapuTeneHo paspaboTtanHomy MO

MpumevyaHunsn
1 lNpocnexuBaeMocTb NPUKNaAHOM 0BNacTK ¢ apXMTEKTYPOI Knacca MeHee BaHa.

lpumepsi

1 Ons Hekomopoli Yacmu, npedHa3HayeHHOU OfiA NpoeKma, cefa3aHHO20 ¢ 6e30MacHOCMbLIO, MOXem
cyujecmeoseams ¢hpeliM U3 NpPoeKma, He ces3aHHozo ¢ GeszonacHOCMbHO, KOMOPbIL ycrnewHo pewaem fo-
do6Hyo 3adady, U 3Mo XOpPOoWo U36eCMHO yYyacmHUKaM fnpoekma. B amom cnyvyae pexkomeHdyemcs UCMONb-
30eamb makotl hpelm.

2 Mozym noHado6umecs paznuyHble anzopumme! Ofif pelleHuss MecHo CesA3aHHbIX nod3aday rnpoex-
ma, ces3aHHozo ¢ 6e3onacHocmeio. Moamomy moxem 6b1mb 8bi6paH wabnoH cmpamezuu docmyna K anzo-
pummam.

3 Yacmb npoekma, ces3aHHO20 ¢ 6€30MacHOCMbIO, MOXE COCMOosAMmb U3 8bldajyu Hadnexauwjux npe-
dynpexdeHuli BHYmMpeHHUM U 8HEWHUM 3auHmepeco8aHHbIM cmopoHam. [ns opzaHusayuu 3amux npedynpex-
deHull Moxxem 6bimb ebibpaH wabnoH Habnrodamensa. 3mo mpeboeaHue He NpuMeHsemcs 0nsa 6ubnuomex.

2 Kak npaBuno, abctpakTHbli Ga3oBeiv Knacc obecneynmBaeT AOCTYN K MPOM3BOAHBLIM KOHKPETHLIM Kraccam.

Tabnuua [O.2 — OB6bekTHO-OPUEHTUPOBAHHLIN pabovnid NpoekT

PekomeHaauuu Y1 | YMb2 | YNBE3 | YINB4
1 Knaccbl AOMmKHBI MMETb TOMBKO O4HY Lienb P P OP OoP
2 Wcnonb3oBaHve HacnegoBaHWst NpY YCNOBWW, YTO NPOWU3BOAHLIA KNAacc ABMAeTCs OoP oP OoP OoP

YTOYHEHMEM CBOEro OCHOBHOIO Knacca

3 OrpanuyeHue rnybuHbl HacnNegoBaHMA cTaHAapTamMu KOAMPOBaHUA P P OoP OoP

4 [NepeonpegeneHue onepauuii (METOL0B) CTPOrO KOHTPONMpYeTCH B oP OP oP

5 Wcnonb3oBaHne MHOXECTBEHHOIO HacnegoBaHWA TOMbKO AN WMHTepderCHBLIX OoP oP OP oP

Knaccos

6 HacnegoBaHue OT HEM3BECTHbLIX KNACCOB -- -- HP HP
78

GostExpert.ru
https://GostExpert.ru/gost/gost-34332.5-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=64028
https://gostexpert.ru/gost/gost-34332.5-2021?utm_source=pdf&utm_medium=64028&utm_term=page

FOCT 34332.5—2021

OkoHyaHue mabnuus! .2

Pekomenpavun | YTB 1 | ¥Ib 2 | ¥YIB 3 | YIb 4

7 TlogTeepaeHWe TOro, YTO MOBTOPHO WCMOMb3yeMble 0OBbEKTHO-OPUEHTUPOBaH- OoP OP OoP OP
Hble BubnuoTekn OTBEYAT pekoMeHJaUUsaM AaHHON Tabnvukl

MpumeyvaHns

1 OOuWH Knacc xapakTepu3yeTcs HanuM4yMem OOHOW OTBETCTBEHHOCTU — HeoOX0ooUMO ObiTb BHUMATEMbHLIM NPy
OMUCaHUKN TECHO CBA3AHHLIX AaHHbIX U Onepauvi Hag 3TUMU AaHHBIMU.

2 Heobxogumo BHUMATENbLHO CNEAUTL 3a TeM, YToBkl He AONYCTUTE LUMKMUYECKUX 3aBUCUMOCTEN Mexay 0bb-
eKTamMmu.

B Taﬁnuu,e ,D,S npuBeOeHbI HerOpMaJ'IbeIE onpegeneHa NCNonb3oBaHHbIX BbllLE TEDMUHOB.

Tabnuuya [O.3 — Hekotopble 06bEKTHO-OPUEHTUPOBAHHLIE TEPMUHbI

TepMuH Onpepenexune

OcHoBHoW Knacc Knacc, Y KOTOpPOro eCTb NPOM3BOAHBIE KNACChHI.

MpMmeyaHune — OCHOBHOW Knacc MHOM4a HasblBalOT HagKMaccoM, UMM poguMTenbCKUM
Knaccom

[MNepeonpeneneHue 3ameHa onepauuuv (MeToda, nognporpaMmmel) Apyroi onepaunein (MeToqoM, NoanporpamMmmon)
C TOW e CaMOW CUrHaTYpoW M Mepapxuen HacneQoBaHWs BO BPEMA BbINONHEHWS; CBOWCTBO
06 BEKTHO-OPUEHTUPOBAHHBIX S3bIKOB WM NpOrpamMm, peanuayroLlee nonuMopguam

[Npon3BoaHkbIA Knacc Knacc (coBokynHocTb aTpubyToB U Oonepauuii), KOTOPLIA Hacnegosan atpubyTel W/unu one-
pauuu oT Apyroro knacca (ocHoBHoro knacca). NMpou3BoAHLINA Knace MHOrAa HasbIBaoT Noa-
KNaccoMm, U1 JOYEPHMM KIaccom

CwurHvaTypa onepauuun | Wms onepaumu (nognporpamMmel), (MeToga) BMECTE C ee napamMeTrpaMu (apryMmeHTaMmn) u nx
(nognporpammet), TUMbI, MHOMAA Takke MX BO3BpallaeMblie TUMbI.

MeTona
( A ) M pnmMedHyaHne — ﬂBe CUrHatypbl paBHbl, €CINK1 Y HAX OOHWN WU TE XE UMEeHa, YNCno 1 TUNbl

napamMeTpoB; B HEKOTOPbIX A3blKaxX OOIMKHbI BbITb OAWMHaKOBbIMU TAaKXXe BO3BpallaemMble TUMbI

dpeiim CTpykTypa nporpaMmel, 06bI4HO NpeaBapuTensHO pa3paboTaHHas Ans 3anonHeHns JaHHbIMK
KOHKPETHOTO NMPUMEHEHWS
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MpunoxeHue E
(cnpaBo4Hoe)

BepoATHOCTHLIN NOAXOA K ONpefeneHWIo NONHOTLI Ge30NacHOCTH
npeABapuTenbLHO pazpaboTaHHOro nporpaMmHoro o6ecnevyeHus

E.1 O6wme nonoxeHun

HacTosee npunoxeHne cogepuT UCX0OHbIE PYKOBOAALLIME MaTepUars! Mo UCMNOMNbL30BAHWI0 BEPOSTHOCTHOIO Noa-
X04a K onpefeneHnto NonHoTsl 6e3onacHoOCTH NporpaMMHbBIX CPEACTE A8 NpeaBapuTensHO pa3paboTaHHbIX Nporpamm Ha
OCHOBE OnbITa KX 3KcrnyaTauun. BepoaTHOCTHBIN Nogxoa sensetcs Hawbonee noaxoAsLUyMM Ans OLEHKM OnepauuoHHBbIX
CMCTEM, KOMMOHEHTOB BMONMOTEK, KOMMUINSATOPOBR WM APYTMX NMPOrpaMMHbIX cucTeM. HacToslee npunoxeHvwe copepXuT
KpaTkoe onWcaHue BO3MOXHOCTEW BEPOATHOCTHOIO NMOAX04a, a8 TAKKEe CChIMKA Ha WCTOYHWKKM ¢ Bonee nogpobHbIM ux
onucaHneM. Hactosee npunoxeHve He criegyeT paccMaTpuBaTth Kak NOMHOe M ucyepnbiBawwee. Ero cnegyet muc-
MornbL30BaTh TOMLKO TEM CNELManICcTamM, KTO KOMMETEHTEH B CTATUCTUYECKOM aHanumae.

[MpeanoxeHHble B HACTOALLEM NPUITOXEHNW METOAbI MOTYT BbITh TAKKEe UCMONb30BaHbI ANS AeMOHCTpauun pocTa
YPOBHS NonHoThLl BesonacHocTk MO, KOTOpoe HEKOTOPOE BpeMS YCMeLLHO 3KcnnyaTtupoeanock. Hanpumep, MO, co3naH-
Hoe B cooTBeTcTBUKN ¢ TpeboBaHuamun MOCT 34332.4 ana YIB 1, nocne cooTBETCTBYIOLLErO Nepuoda ycnelwHon paboTel
B OOMbLUIOM YMCe NMPUMEHEHWIA MOXKET ObITb MPUrOAHLIM ANA AEMOHCTPaLMK COOTBETCTBUA YPOBHIO NOMHOTHI De3onac-
HocTtu YT1B 2.

Yucno 3anpocoB 6e3 0TKa30B NpPW UCNLITAHUM UM YUCIO YacoB, Heobxogumoe ans paboTel 6e3 0Tkas3os, Ans onpe-
AEeneHna KOHKPETHOro ypOBHA MOMHOTEI BesonacHocT npedcTtasneHo B 1abnuue E.1. B tabnuue E.1 Takke 0606LLeHbl
peayneTaTthl, NpuBeaeHHble B E.2.1 n E.2.3.

OnbIT 3KkcnnyaTauuMm MOXeT ObiTh BbIpaXeH MaTeMaTUyecku, Kak nokasaHo B E.2, gna JOMoONHeHUs Unu 3ameHbl
CTaTMCTUYECKOr0 TECTMPOBAHWA, @ OMbIT 3KCMMyartauun, NonyYeHHbIA M3 HECKOMNbKMX MECT 3KCnnyartauuvi, MoXeT BbiTb
obbenuHeH (nyTem nobaBneHUsa KOHKPeTHOro yucna obpaboTaHHbIX 3anpocoB MW YacoB paboTel B Nepuod akcnnyara-
LIMK), HO TOMbKO B Cry4ae, ecnu:

- NporpaMMHas Bepcus, nognexalwlas ucnonssoeaHuo B 3/3/M3 CB3C cucteme Byoet MaeHTUMYHA BepcUK, ANS
KOTOPOW NpefbABNEH PE3ynsTaT onbiTa €€ 3KCnnyaTauuu;

- 3KCMyaTaLMoHHbIA NPotMnb BXOQHOMO MpOCTPaHCTBa aHanornyeH;

- cywlecTeyeT adphekTUBHAS CMCTEMA YBEAOMMEHWUI U JOKYMEHTMPOBAHNSA OTKA30B;

- cnpaeennuBbl NpuHATLIE B E.2 npeanonoxeHus.

Tabnuua E.1— Heobxoguman npegsicTopys Ana onpefeneHns YpoBHs nonHotel 6esonacHocTu

Pexum paboTsl ¢ HU3KOW Yucno peansHbix Pexum ¢ BbiCOKOM Obulee 4Mcno 4acos
WHTEHCUBHOCTLK 3anpocos 3anpocoB WHTEHCUBHOCTEH 3aNpocoBs aKcnnyaTaumm
YNb (BepoATHOCTL OTKa3a npu WK C HenpepbiBHLIM
BbINOMHEHWUWN NNaHUPYeMbIX 1-0=099 | 1—0=0095 3aMNpocoM (BEPOATHOCTL 1—0=09 | 1—a=0095
hyHKLMI NO 3anpocy)} ’ ! onacHoro oTkasa B 4ac) ’ ’
YIb 4 OT 105 go 104 4,6-105 3-10% 01102 go 108 4,6 -109 3-109
YIb 3 Ot 104 go 1073 4.6-104 3-10% Ot 107 go 10-6 4,6 - 108 3 -108
YME 2 OT1 1073 go 102 46103 3-103 O110%go 1075 46107 3-107
YIMB 1 OT 1072 go 101 4,6-102 3-102 OT 1075 go 104 4,6 - 109 3 -108

MpumeyvaHuns

1 Benuuuna 1 — o npeacraenaeT cobor ypoBeHb AOBEPUA.

2 [MpennocbinNKK U onucaHue npoueayp nomnyydeHWsa YMCroBbIX 3Ha4YeHWiA B HacTosdwen Tabnuue cm. B E.2.1 1
E.2.3.

MNogpoBHoe onucaHWe AaHHOro MeToda/cpeacTea npueeneHo B [75], [84].

E.2 dJopmynb[ CTaTUCTUYECKOro TeCTUpoOBaHMA U NpUMepbl UX MCNONb3OBaHWUA

E.2.1 MNMpocTon cTaTUCTMYECKUIA TECT ANA pexxumMma paboThkl ¢ HU3KOW MHTEHCMBHOCTLHO 3anpocoB

E.2.1.1 WMcxogHele npeanochbInku:

- pacrpefeneHne TecTOBbIX AaHHbIX PaBHO pacrpedeneHunto 3anpocoB MNPV BLINOMHEHUWM OMNepauuid B pexume
OHNamH;

- MPOXOXAEHWA TECTOB CTAaTUCTUYECKU HE 3aBUCAT APYr OT ApYyra B OTHOLUEHWW NPUYMHEI OTKa3a,

- Ans obHapyeHUs niobbIX 0TKa30B, KOTOPbIe MOrYT MOSABWUTLCS, CYLUECTBYET afeKkBaTHbIN MeXaHnaM;

- Yucno TecToBLIX 3anpocos n >100;

- BO Bpems NpOoroHa 1 TeCTOBbIX 3anpPOCOB 0TKa3bl OTCYTCTBYIOT.
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E.2.1.2 Peaynbkratbl
BeposATHocTh 0TKasa p (Ha oAuH 3anpoc) Npy ypoBHe AoBepusa 1 — o onpenensieTcs U3 BolpaKeHus:
ps1—%m1un 2 _In_a.
P
E.2.1.3 lMpumep

Ta6nuya E.2— BeposmHocmu omka3a pexxuma pabombl ¢ HU3KOU UHMeHCUBHOCMbLIO 3anpocoe

1-a P
0,95 3/n
0,99 4,6/n

Ans eeposmHocmu omkasa npu 3anpoce dna YIMbB 3 npu ypoeHe doeepus 95 % npumeHeHue yKazaHHOU
ghopmynbi daem 30000 mecmoebIx NPUMEPOE NPU ebINOHEeHUU ycnosull NPUHAMBLIX NpednockiIoK. Peaynsma-
mei Ons kaxdozo YIBb o6bedurernsl 8 mabnuue E.1.

E.2.2 TectupoBaHMe BXogHOro MaccuBa (npegmMeTHoW obGnacTu) Ana pexuma paboTbl C HU3KOWU
MHTEHCUBHOCTbLHO 3anpocoB

E.2.2.1 WcxoaHble NnpeanoceInku

EauvHcTBEHHasR MCxoAHas npeanockinika COCTOUT B TOM, YTO TECTUpPYEeMble AaHHble BelibupatoT Tak, 4Tobel obecne-
YNTb Cry4vaiHoe yHUpMUMpPOBaHHOE pacnpeaeneHne no BXo4HOMY MaccuBy (MpegmMeTHon obnactu).

E.2.2.2 Peaynbrathl

Heobxogumo onpenenuTb YACNO TECTOB N, KOTopble TPebyHTCH, CXOAA U3 Nopora TOMHOCTM & BXOAOB Afst TECTU-
pyemoi PyHKLUUK C HU3KOW UHTEHCMBHOCTbLIO 3arnpocoB (Hanpumep, 6esonacHoe oTKNIYeHne).

Tabnuuya E.3 — CpegHue paccTosHWs MeXay OBYMS TOYKaMKW TECTUPOBaHWUA

Pasmep npegmeTtHoro npoctpaHcTea | CpefHee paccTosHWe MeXay ABYMS TOYKaMU TeCTUPOBAHWS B NPOU3BONEHOM HanpasneHuu

1 $=1/n
2 5§=%/n
3 3=%1/n
k 5=¥1/n

MpumedaHne — k MOXET ObITb NOOLIM NOMAOKUTENBHLIM LEMbIM YMCIIOM. 3HayeHus 1, 2 1 3 npuBegeHsl
TONbKO B Ka4ecTBe NPUMepPOoB.

E.2.2.3 Mpumep

Paccmompum 6e3onacHoe omknoYeHUe, KOMopoe 3aeucum moJsibKko om deyx nepemeHHbix A u B. Ecnu
npoeepkoll 66110 ycmMaHOB8IeHO, YMO MoPo208kIe 3HAYEHUs, KOmopkie pa3densom exXxo0Hy0 napy nepeMeHHbIX
A u B, onpedeneHb! c moyHocmero do 1 % om duana3oHa uamepeHus A unu B, mo yucrio pagHoMepHO pacripede-
NeHHbIX MecmosbIX 3anpocos, mpebyeMebix @ o6aacmu A u B, 6ydem paeHo n = 1/62 = 104,

E.2.3 MNpocTon cTaTUCTUYECKUN TECT ANS PeXMMa C BLICOKOW MHTEHCUBHOCTLIO 3aNpocoB UNU B peXuMe ¢
HenpepbIBHLIM 3aNpocoMm

E.2.3.1 WcxoaHble Npeanochbinkm:

- pacnpegeneHne gaHHbIX Takoe Xe, Kak U pacnpegeneHne npy BelMoOMHEHWW ONepaumnii B pexMMe OHNanH;

- OTHOCHTENMbLHOE YMEHbLLIEHNE BEPOATHOCTU OTCYTCTBMA OTKa3a MpOnopLUMOHANbHO NPOAOIMKUTENBHOCT paccma-
TPUBAEMOTr0 MHTEpBara BpeMeHW W MOCTOAHHO B MPOTUBHOM CIy4vae;

- Ans obHapyXeHuaA NbbIX 0TKA30B, KOTOPbIe MOTYT MOABUTBLCA, CYLLECTBYET adeKkBaTHbIA MexaHWaMm,;

- TECT BbIMOMNHAETCH B TEHEHUE BPEMEHWN TECTUPOBAHUS f;

- BO BPEMSs TECTMPOBAHMWSA | HUKAKUX OTKA30B HE NMPOMCXOONT.

E.2.3.2 Pesynbrathl

CoOTHOLIEHWE MeXOY MHTEHCUBHOCTLIO OTKA30B A, YPOBHEM A0BEpUA 1 — o M BpEMEHEM TECTUPOBaHWA { UMeeT BUa;
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MHTEHCHMBHOCTL OTKa30B 0OpaTHO NPonopLUMoHanbHa cpenHemy BpeMeHn HapaboTku Ha oTkas (MTBF):

1

otV

MpumeyvyaHumne — B HacToAWeM cTaHOapTe He OenaeTca pasnuyMi Mexay MHTEHCUMBHOCTLK) OTKasoB B 4yac U
4YacTOTOM OTKa30B B Yac. BepOHTHOCTb oTKaza F cBA3aHa C 4acToTOM OTKa30B fBpra)KeH nem

F=1-gM
ofHaKko o6nacTb NPUMEHEHIA HACTOALLEro CTaHdapTa OXBaTLIBAET YacToTy 0TKa3oB MeHee 107° 1/u, a ans HeBonblwMX
3Ha4YeHuUn YacToThbl cnpaBeanveo F= £ - L.
E.2.3.3 MNMpumep

Ta6nuya E.4— BeposmHocmu omka3a Ons pexumMa ¢ ebICOKOL UHMEeHCUBHOCMbLIO 3anpocoe unu ons pe-
JKUMa C HelpepLISHbLIM 3arnpocoM

1-a N
0,95 3/t
0,99 4,6/t

Ansa nodmeepxdeHus mozo, 4mo cpedHee epemsa HapabomKu Ha omka3 cocmasnasem Mo MeHbuwel Mepe
108 y ¢ yposHem dosepus 95 %, mpebyemcs epems mecmuposanus 3 - 108 4 u domkHb! 66iMb CO6MHIEHBI UC-
xodHble npednockuiky. Yucno mecmoe, Heob6xodumoe dns kaxdozo YIb, — e coomeemcmeuu ¢ mabnuueti 1.

E.2.4 MNMonHoe TecTUpOBaHue

[Mporpammy MOXHO paccmaTpyBaTe Kak ypHy, cogepxallyto N wapos. Kaxabli wap npeacraenset cobol KOHKpeT-
HOE CBOWCTBO nporpaMmel. LLlapel uaBnekaroT cny4aiHo 1 3aMeHAI0T nocrne nposepku. [NonHoe TecTMpoBaHue AOCTUraeT-
CH, ecnv BCe LIapbl U3BIEYeHbl.

E.2.4.1 WMcxogHbele NpeanochbInku:

- pacnpefeneHve TECTUPYEMbIX OAHHbIX TAKOBO, YTO Kaxaoe w3 N CBOWCTB MpoOrpaMmbl TECTUPYETCA C paBHOW
BEPOATHOCTbLIO;

- TeCTbl MPOBOAAT HE3ABMCMMO APYT OT Opyra;

- KaXabl NoABMAOWMIACA 0TKas obHapyxvBaeTcs;

- YMCNO TECTOBLIX NPUMEPOB N MHOTo 6onbiue N;

- BO BpEMSA MPOroHa n TECTOBbIX 3aNpOCOB 0TKas3bl HE MOSABMNATCS;

- KaXkbIM NPOrOHOM TECTa KOHTPONMPYETCA O4HO CBOWCTBO NporpamMmsl (CBOMCTBO NpOrpamMmbl — 3T0 TO, 4TO MO-
XKET BbITh NPOTECTUMPOBAHO BO BPpEMSA OAHOIO NMporoHa Tecrta).

E.2.4.2 PesyneraTthbl

BepoAaTHOCTL TECTMPOBAHUA BCEX CBONCTB NpOrpamMmMbl o ONpeaensieTca BblpaKeHneM:

ST

p=1+ %;:(-1)"' Cin [%]n ;

nnn

rae CJ,' n= IN(N=1) (N =)y

[Mpu OLieHKe 3TOrO BbIpaXKeHWA 0DOLIYHO TOMBKO NEPBLIE Er0 YNEHbl MMEIOT 3HA4YEHWe, MOCKOMbKY B peanbHbIX YCro-
BUAX BbINOMHAETCA COOTHOLLIEeHUe n MHoro bonblle N, 4To genaeT Bce UneHbl 3TOro BblpaxeHusa npu 00nbLUIOM j Hecylle-
CTBEHHbLIMW. 3TO BUAHO M3 Tabnuubl 15.

Mpumep

Paccmompum npozpammy, Komopasi UMesla HECKO/ILKO UHCMannsayull 8 meyeHue HeCKOLKUX iem. 3a amo
apems oHa ebINonHANnack nNo MeHbwell mepe 7,5 - 106 paz. Mpednonoxum, ymo kaxdoe comoe 8bINOMHEHUE
npozpaMmbl coomeemcimayem nepeyucneHHbLIM 8billie UCX0OHLIM npednockinkam (cMm. E.2.4.1). Moamomy ons
cmamucmuyeckoll oueHKU Mo2ym 6bime NPuHAML! 7,5 - 104 ebinonHeHull npozpaMmel. Eciu npednonoxumse,
ymo 4000 mecmoesbix npoxoxdeHull NpozpaMMbl MO2YM 8bINOMAHUML UCYepnbkiearouee mecmuposaHue, cyu-
masi makyio oUeHKy KOHcepsamusgHoli, mo e coomeemcmeuu ¢ mabnuuel .5, eepoamHocms mozo, 4mo He ace
6ydem npomecmupoeaHo, cocmaensem 2,87 - 1075,

Mpu N = 4000 3HayeHUs Nepeabix YeHoe e 3agucumMocmu om n npedcmasneHsl 8 mabnuye E.5.
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Ta6nuya E.5— BeposmHocmbe mecmupoeaHuUsi ecex ceolicma npoz2paMMsi
n p
5-10 1-1,9-102+1,10- 1074 - ...
7,5-10 1-2,87-105+4-10710 — .
1-10 1-554-108+1,52- 10015 .
210 1-7,67-100"19+2,9-107°%7— ..
Ha npakmuke makue oueHkU O0/KHbI 6bIMb KOHCEp8amueHbIMU.

MoapobBHoe onucaHWe AaHHoro Metoga/cpeacTea npuseneHo B [179]1—[182].
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MpunoxeHune X
(cnpaBo4Hoe)

Onpe.qenei-me CBOWCTB CTagMuM XXU3HEHHOro uMKna nporpaMmmMmHoOro obBecnevyeHun

Tatnuua .1 — Cneundmkaumna tpebosaHuin k MO 3/3/M3 CB3C cuctembl [cMm. TOCT 34332.4—2021 (nogpas-
aen 7.2 v npunoxenue B, Tabnuua B.1)]

CBOWNCTBO

OnpegeneHune

1 lMonHota oxBaTta noTpeb-
HocTein ©e3onacHOCTM Npo-
rpaMmMHbIM 0becnedyeHuem

Cneuundmkauyna Tpebosanuni k [0 3/3/MN3 CE3C cucTteMbl oxBaThiBAET Bce NoTpeb-
HOCTU U OrPaHUYEHUs CUCTEMBI, NoABMBLUMECA Ha Bonee paHHux cTaguax XKL cucte-
Mbl U onpegeneHHble ana MoO.

[MotpebHocTn 1 orpaHuyenns 3/3/113 CB3C cucTemsl, Kak npaBunio, ycTaHaenvea-
10T nNepef Hadarnom paspaboTku cneuudukaumm Tpebosanui k MO 3/3/M3 CB3C
cuctembl. OHKM MOryT BKMoYaTh B cebs cneundmkaunio Toro, YTo He OOSMKHO BbiTb
BbinonHeHo MO wnu Yero cnegyet u3berats

2 KoppekTHOCTb oOxBata Mo-
TpebHocTeMn GesonacHoCTU
nporpaMMHbIM 0BecnevyeHnem

Cneundukauns TpeboaHun k MO 3/3/113 CB3C cuctembl agekeaTHO oTBeYaeT Mno-
TPeBHOCTAM U OrpaHUYeHUAM CUCTEMBI, KOTopkle Bbinv onpeaenexs aona Mo.
Llensio sBnsieTca obecrneveHne YBEPEHHOCTM B TOM, YTO BCe, YTO ONpedeneHo B
cneumcrkaunm, OencTBUTENBHO rapaHTUpyeT 6e30MacHoCTL AN BeeX Heobxoaumelx
yCrnoBumr

3 OtcyTtcTBME OWKMOOK B ca-
MOW cneuudukalmu, BKro4as
OTCYTCTBME HEOOHO3HAYHOCTH

BHYTpeHHSAA NonHoTa U cornacoBaHHOCTL cneuudurkaumm Tpebosanuin k M0 3/3/M3
CB3C cuctembl: npegocTaBneHne Bcerd HeobxoamMmon nHopmauuu Ansa Bcex yHK-
UM 1 cUTyauMiA, KoTopasa domkHa BbiTe nonyyeHa u3 cneyudukaumm; oTcyTCTBUE B
Hel NPOTUBOPEYMBLIX UMM HECOrMACOBaHHLIX MOMOXEHWIA.

[MpoTBOpPEYME NOMHOTE W cornacoBaHHOCTK noTpebHocTam 3/3/M3 CBE3C cuctemel,
BHYTPEHHEW MOMHOTE W COrMacOBaHHOCTU MOXET ObiTb OLEHEHO TOMbLKO Ha OCHOBE
cneumdukaumm TpeboaHum k MO 3/3/M3 CBE3C cuctemel

4 OtcyTtcTBUe  Hebnaronpu-
ATHOTO B3aMMOBNAHNA
OYHKUMIA, He CBHA3aHHbIX C

OesonacHoOCTbIO, M (PYHKUMA
©Oe3onacHocTh, peanuayembix
nporpaMmMmHeliM 10 cuctemsl
6esonacHocTH

Cneuundukauna tpebosaHuii k MO 3/3/MM3 CB3C cuctembl He cogepkUT Tpebosa-
HWIA, KOTOPbIE He HyXHbl Ana obecneyveHns BezonacHocTu YO.

Llene cocTouT B TOM, 4TOOLI M3BexaTh HEHYXKHOW CINOXHOCTU NpW pa3paboTke U BHe-
apeHun MO, 4ToObl YMEHBLWNTE PUCK OTKA30B M M3bexaTb YHKUWA, He BaXKHBIX ANs
©e30nacHOCTU, HO MeLLaKLWUX UM YrpoXaLwWwmx OYHKLMAM, KOTOpble BalkHbI AN
BesonacHocTn

5 CnocobHocTb obecneveHuns
NPOBEAEHMA OLEHKW W nod-
TBEpXXAeHWA COOTBETCTBUS

Cneundukauna Tpebosannin k MO 3/3/M3 CB3C cuctemMbl ABNAETCS NEPBONCTOHHN-
KOM HeobxoaMMOoN MHhopMaLUUK ANd BeINOMHEHWSA TECTOR U UCCNENOBAHUIA, KOTOPLIE
B pesynsraTte WX BbINOMHEeHUs opMupyloT 0GbLEKTVBHOE NOOTBEPXKAEHUE TOrQ, YTO
MO ynosneTeopseT cneuundukauum Tpebosanui Kk MO 3/3/M3 CB3C cucteMbl

Tatnuua X2 — [llpoektMpoBaHne W paspabotka MO — nNpoeKTUPOBaHWME apXUTEKTYpbLl nporpamMmm
[cm. TOCT 34332.4—2021 (nyHkT 7.4.3 n npunoxenue B, Tabnuua B.2)]
CBOWCTBO Onpepnenexue
1 MNMonHoTta cneundmnkauymm | MpoekT apxutekTypbl N0 oxBaTbiBaeT BCe NOTPEBHOCTU M orpaHudeHus 3/3/M3D

TpeboBaHun k O cuctemsl
BesonacHocTH

CB3C cuctembl, noseuBluMecs B cneyudukauum tpebosanuin k N0 3/3/M3 CB3C
CUCTEMBI

2 KoppekTHoCTb crnieuudguka-
unn Tpeboeanui k MO cucte-
Mbl BesonacHoCTU

[MpoekT apxuTekTypbl 10 agekBaTHO COOTBETCTBYET creludukaumm TpeboBaHui K
MO 3/3/M3 CB3C cuctemel

3 OtcytctBMe COBCTBEHHbLIX

ownboK NpoekTa

MpoekTt apxutekTypbl MO 1 NpoekTHas OOKYMeHTaUUs He MMEeKT oWKnBOoK, KoTopble
MOryT BbITb MAEHTUULMPORaHEI, HE3aBUCMMO OT Nboro ykaszaHHoro TpeboBaHus K
[10 3/3/M3 CB3C cucremel.

MpumMepbl oWKWBOK: 3aBMCAHUSA, JOCTYN K HECAHKLMOHMPOBaHHBIM pecypcaM, YTeukn
PECYpCOB, BHYTPEHHSA HEMONHOTA (TO ecTb OWWMBKM Npu obpalleHun Ko BCEM cuTya-
UMM, KOTOpblE HenocpeacTBEeHHO YCTaHOBIMEHb! B NMPOeKTe)
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CeoncTBo

Onpegenexne

4 lMpoctoTa W MOHATHOCTb.
MpenckasyemocTb NoBeOEHNS

[poekT apxuTtekTypbl M0, obecneynBaoLLmiA KOPPEKTHLIA M TOMHBLIA NPOrHO3 qOYHK-
unoHupoBarus 10 ona Bcex ykasaHHbIX CUTyaLWia.

B yacTHOCTK, 3TV cuTyaumn BKITKOYAKOT B CeDA CMTyauuM G OLIMBKamMM 1 C OTKasamu.
MpenckaayemocTbs nogpasyMeBaeT, B YACTHOCTU, YTO YHKLUMOHUPOBAHUE HE 3aBU-
CWT OT 3MIEMEHTOB, HE KOHTPOMNMPYEMbIX paspaboTymkaMun Mnu Nonb3oBaTensaMm

5 BepuduuupyeMmocTb U Tec-
TUPYEMOCTb NpoekTa

MpoekT apxutekTypbl N0 1 npoekTHas gokymeHTauua obecneumBaloT u obneryawT
topmupoBaHue ybeauwTeneHOro gokasaTenbcTBa, YTO BCe 3adaHHble TpeboeaHus K
MO 3/3/M3 CB3C cucTteMbl NpaBUIBEHO YHYTEHB! B MPOEKTE W YTO NPOEKT NULLEH BHY-
TPEHHUX OLLIMBOK.

BepuduumpyemMocTs MOXKET nogpasyMeBaTth MonyyYeHne Takux CBOWCTB, Kak NpocTo-
Ta, MOOYMBHOCTb, ACHOCTb, TECTUPYEMOCTb, AOKA3YeMOCTb 1 T. 4., B 3aBUCUMOCTH OT
ncrnonb3yemblX MeTo4oB BepudinkaLlmnm

6 OTKasoyCcTOM4YMBOCTb

[poekT apxutektypbl MO gaeT yBepeHHOCTb B 6e30MacHOCTH NpyU Hanu4Mm ownbok
(BHYTpPEHHMX OWNBOK, OLIMBOK ONepaTopoB UMW BHELLHWX CUCTEM).

MoHO cnpoekTMpoBaTb aKTUBHYKD WM MAcCUMBHYK 3awuTy. [MpoekTbl akTMBHON
3alUMTLI MOTYT BKMKOYATh B ceba Takve dyHKUMM, Kak oBHapyxeHue, co3faHue co-
obweHnin n nokanu3auMio owWBoK, NOCTEMNEHHBIA BbIBOL M3 3KCNyatauum WM oc-
BobGoxaeHWe oT NbbIx HexenaTenbHblX NOBOYHbIX 3ddekToB A0 BO3OBHOBNEHUSs
HopMansHOro yHKUMOHUpoBaHUS. MpoekTbl NacCUBHOW 3alUThl BKNoYaT B cebn
DYHKLIMK, KOTOpbIE rapaHTUPYT HEMPOHWMKHOBEHWE OMpefderneHHbIX TUMOB OLKMOoK
WK ONpeaeneHHbIX YCroBMiA (NaBrMHOOBpa3HbIX NOTOKOB Ha BxoAdax, ocobeHHo gaTt u
BpemeHun) 6e3 npuenedeHus MO

7 3awwTa 0T OTKasoB no ob-
wen MpuyUHE, BbI3BAHHOMU
BHELLUHUM cOobbITMEM

MpoekT apxuTtekTypbl 1O 0bneryaet naeHTUdMKaLMIO BUOOB OTKa30B No 06Len npu-
YKMHe 1 3hHEKTUBHBIX CPEOCTE NPEAOCTEPEKEHNS OT OTKA30B

Tabnuuya .3 — lNpoektupoBaHue 1 paspaboTka [10: nHCTpyMeHTanbHble CPEACTBa NOAAERKKN M A3bIKK NPOrpaMmmm-
poBaHus [cMm. TOCT 34332.4—2021 (nyHKT 7.4.4 u npunoxexue B, Tabnuua B.3)]

CeowcTeo

OnpepgeneHne

embiMK cBoncTBamu M0

1 Mopoep:xka paspaboTkm MO ¢ Tpeby-

CpeacTea, obecneumBawowmne oOHapyxeHue owwnboK WNW ycTpaHeHue
CKIMOHHbIX K OLIMBKaM CTPYKTYp

2 YeTkocTe paboTel U PyHKUWOHAMb-
HOCTb MHCTPYMEHTamMbHbIX CPeacTB

ObecneyeHue BCECTOPOHHErO OXeata 1 OTBETHOMU peakuun ona Bcex acnek-
TOB paGOTbI WHCTPYMEHTarnbHbIX CPeacTB

peayneTaTa

3 KoppeKTHOCTb 1 BOCNPOM3BOOUMOCTb

HenpoTBOPEeYMBOCTE M TOYHOCTL peaynsTarta paboTbl UHCTRYMEHTANBHOTO
cpencTea Ansa nboro BXoAHOTo 3a0aHus

Tabnuya .4 — lpoekTnpoBaHve u paspabotka MO — pgertancHoe npoektvpoeaHue [cMm. TOCT 34332.4—2021
(nyHKT 7.4.5 1 npunoxeHune B, Tabnuua B.4)]

CeoWcTeo

OnpepgeneHne

1 MonHota cneundpurkaumn TpeboBa-
Hul k MO cuctemel BesonacHocTm

MpUHATEI METOALI 4ETaNbHOMO NPOEKTUMPOBaHWUA M paspaboTku MO, KoTopkle
rapaHTupyioT, YTo nony4eHHoe MO oxeaTtbiBaeT Bce NOTpebHOCTY 1 orpaHu-
YeHUs cucTeMbl Be3onacHoCTK, chopmupoBaHHblie ana Mo

2 KoppekTHOCTb crneuvdmKkaumm Tpe-
BosaHui k MO cucTtembl Be30MacHOCTH

CyllecTByeT KOHKPETHOE Q0Ka3aTenbCTBO, NO3BOMALIEE YTBEPHKAATb, HTO
TpeboaHua K /M3 CB3C cucteme, copmupoBaHHble Ans M0, Beinon-
HAtoTes paspaboTtarHHeim 10

3 OtcytctBMe CcODCTBEHHBLIX OLWKOOK
npoekTa

PaspaboTtaHHoe 1O nuweHo BHYTPEeHHMX OTKa3o0B. [pumepbl OTKA30B: 3a-
BUCaHWE, AOCTYN K HECAHKUMOHUPOBAHHEIM pecypcam, YyTeYKM pecypcoB

4 [pocToTa M NOHATHOCTL. [penckasy-
EMOCTb NoBefeHUs

MoeeneHue paspabatsiaemoro MO npegckasyemo oGbeKTUBHLIM 1 yBeaun-
TenbHBIM TECTUPOBAHWMEM 1 aHAMNU30OM
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OkoH4YaHue mabnuubsi K.4

CBoWcTBO

Onpepgenexune

5 BepudumumpyeMocTs u
MOCTE MpOEKTa

TecTupye-

Paspab6oTaHHoe MO ABnseTca nogaaloWwmMMcs NPOBEPKe U TeCTUPYEMBIM

6 OTtkaszoycTon4mocTe/OBHapyXKeHue
HeucnpaBHoCTeN

MeTtogel 1 paspaboTkv obecneymBaloT rapaHTuio Toro, YTo paspabotaHHoe
MO Byget BecTn ceba BezonacHo Npu HanuM4MK owKMbokK

7 OtcyTcTBME OTKasoB no obulen npu-
YuHe

MeToabl n npoekTel obecneyrBaloT onpegeneHnue BUAOB OTKA30B no obLen
npuynMHe 1 obecnedneardT aeKkTMBHbLIE CPeaCcTBa NPenoCTepeXeHns oT
oTkasos 10

Tabnuua X5 — [poekTuposaHue
[em. TOCT 34332.4—2021 (nyHKThl 7.4.7,

n paspabotka [O: TecTMpoBaHWe W MWHTErpauMsl MporpaMMHbIX MOAynei

7.4.8 v npunoxeHue B, Tabnuua B.5)]

CeoicTBO

OnpepgeneHune

1 lMonHoTa TECcTUpPOBaHWS W WHTErpa-
UMM B COOTBETCTBMM CO crielmdmrKaLm-
amu npoekta MO

Tectnpoeanue MO obecneumBaeT uccnegosarue noeegenus MO ¢ gocta-
TOYHOM MOMHOTOM, YTOBLI rapaHTMpoBaTh, YTO Bee TpeboBaHuA cnelmduka-
ummn npoektuposaHus MO Beinu yaoBneTBoOpeHkb!

2 KoppekTHOCTb TecTUpoBaHwsi M WH-
TerpauuMm B COOTBETCTBMW CO Cheuu-
dukaunamn npoekta 10 (ycnewHoe
BbINOMHEHWE)

Ecnn 3agaya TectMpoBaHus MOOyNs 3aBepLUEeHa, TO CYLLECTBYET KOHKpEeT-
HOe [0oKa3aTenbCTBO, NO3BONANLLEE YTBEPXKOATh, YTo TpebosaHusa k 3/3/M3
CB3C cucreme 6binv yooBNETBOPEHDI

3 Bocnpou3epogaMmocTb

K cornacosaHHbIM pes3ynbratam npuUMBognT NOBTOPEHWE OTAENbHbIX OLEHOK,
BbINONHAEMbBIX KaK YacTb TECTUPOBaHWMA U MHTErpauun mogyna

4 ToyHO onpegeneHHas TecTUpyemas
KoHdurypauus

[Ona Hagnexawmnx Bepcuii mogynei v MO BbINOMHAKT TECTUPOBAHWE U UH-
Terpauui Mogynsa, Nony4YeHHbln Tpebyemblil pe3ynsTaT CBA3LIBAKOT C KOH-
KpEeTHOW KoHdurypauven «kak noctpoeHo» MO

Tab6nuua .6 — VHTerpaums nporpammMupyeMbiX aNeKTpoHHbIX yeTporcTs (MO n AC) [em. TOCT 34332.4—2021 (noa-
pazgen 7.5 n npunoxeHue B, Tabnuua B.6)]

CeoOWCTBO

OnpepeneHue

1 lMonHoTa uHTErpaummn B COOTBETCTBUM
Co crneundukaumMaMm npoekTa

MHTerpauna obecneumsBaeT COOTBETCTBYIOLLYIO MMyBUHY 1 OXBAT 3MEMEHTOB
cucTeMbl, YTOBElI MPOAEMOHCTPUPOBATL, YTO CUCTEMA MOMXET BbIMOMHWUTE
YHKUMK, ONA KOTOPLIX OHA MPeaHasHa4YeHa, U He BbIMOMHAET Hernpeayc-
MOTPEHHbIE OYHKLMMK MPK BCEX BO3MOXHBLIX YCNOBWSX 3KCMMyaTauun 1 npu
OTKase cUcTeMbl. MHTerpauusa BknodaeT B ceba NpUHUMNLI, UCMoNb3yembie
ONS NPOBEPKM, LIeNneBble YPOBHY NPOeKTa U acnekTbl MHTerpauuy (Hanpu-
Mep, NPOBEPKY NONHOTEI B3aMMOASNACTBIA MEXOY MOAYNsSMM)

2 KoppekTHOCTb WHTerpauuMmM B COOT-
BETCTBUM CO cneundukaumamm npoekTa
(ycneluHoe BbIMonHeHne)

MHTerpauna ocHOBaHa Ha KOPPEKTHBIX NMPEANONOKEHNUSsIX.

Hanpumep, NpaBUnbHOCTE OMWMOAEMBIX Pe3ynsTaToB, paccMaTpyuBaeMblix
YCMOBWUIA UCTIONbB30BAHWUA, @ TAKKE PENPE3eHTAaTUBHOCTL TECTOBLIX CPed.
Ecnu 3agada WMHTErpauuu 3aBeplieHa, TO CYLIECTBYET KOHKPETHoe AoKa-
3aTenbCTBO, MO3BOMNAKLWEE YTBEPKOATL, YTO TpeboBaHus K BezonacHocTu
61NV YOOBNETBOPEHbI

3 Bocnpon3BogmMmMocTb

K cormacoBaHHbIM pesynbratam npuBognuT NOBTOPEHWE OTAOENbHbBIX OLUEHOK,
BbINONHAEMbIX, KaK 4acTb UHTErpalli moayna

4 ToyHo onpegeneHHas KOHUrypaums
WHTerpauum

MHTerpauns gaeT COOTBETCTBYIOLLYIO rapaHTuto, 4To oHa 6eina addekTus-
HO NpUMMeHeHa B COOTBETCTBMW C JOKYMEHTaMW K NpaBUbHON BEPCUK 3ne-
MeHTOB 1 10, a nony4yeHHbIA Tpebyembll pe3ynsTaT CBA3LIBAIOT C KOHKPET-
HOW KOHhUrypaumen «kak noctpoeHo» MO
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Tabnuua X.7 —lNogreepxaeHue cooTeeTcTBMA Ansa acnektos MO 3/3/M3 CB3C cuctemsl [cm. MTOCT 34332.4—2021
(nogpasmen 7.7 v npunoxenune B, Tabnuua B.7)]

CeowcTtBeo

Onpegenexne

1 MonHoTa NOATBEPXKOEHUS COOTBETCTBUA B
COOTBETCTBMM CO cneundmkaumen npoekrta MO

Monteepxaenve cooteeTcTBUA [10 oxBaThiBaeT Bce TpeboBaHuA
cneyungunkaumMm npoektmposaHunsa MO

2 KoppeKkTHOCTb

noaTBEPHKAEHWS
CTBUSI B COOTBETCTBMM CO cheuvdmKkaumen
npoekTa MO (ycnewHoe BbINONHEHWE)

Ecnn 3afada noaTeepXxaeHnA COOTBETCTBMA MO BbInonHeHa, TO Cy-
LWeCTBYEeT KOHKpeTHOe A0Ka3aTenbCTBO, NO3BONALee YyTBepXOaThb,
4TO TpeﬁOBaHVIH k 6esonacHocTu BbinU YOOBNETBOPEHDI

COOTBET-

3 BocnpoussogumocTb

K cornacoBaHHLIM pe3ynbrataMm NpUBOOUT NOBTOPEHWE OTAENbHbIX
OLIEeHOK, BbIMONHAEMbIX KaK 4aCTb NOATBEPXKOEHNA COOTBETCTBMA Mo

AeneHHoW KoHdurypauum

4 lMoaTBepaeHne COOTBETCTBMS TOYHO Onpe-

YeTkoe U KpaTkoe onpegeneHue:
- CUCTEMBI,

- TpeboBaHui,

- OKpyXXatoLlen cpeakl

Tabnuuya .8 — Mogundmkauma MO [cm. TOCT 34332.4—2021 (nogpasgen 7.8 n npunoxeHwe B, Tabnuua B.8)]

CeoWcTBO

Onpegenexne

1 MonHoTa mogudoukKauum B Co-
oTBeTcTBMM C TpebGoBaHuaMU K
Moaudukaumm

Mogudukaums bbina gomkHbeiM 0bpasomMm ogobpeHa aBTOPWM3OBaHHBbIM MEpPCoHa-
MOM, C COOTBETCTBYIOLLMM MOHUMaHWEM ee hyHKUMOoHAana, nocneacTBuil ans cu-
cTemMbl Be30NacHOCTH, a TakKe TEXHUYECKUX U IKCMITyaTaLMOHHBIX NOCNEnCTBUMA

2 KoppektHocTe Mogudhmkaumm
B COOTBETCTBMW C TpeboBaHWs-
MU K MogudUKkaumnm

Mopgudukauuma gocTuraet cBovx 3agaHHbIX LIENeR

3 OrtcytcTBUE COBCTBEHHbIX

ownboK npoekTa

MO,EMdDMKaLLMH HE BHOCUT HOBLIE CUCTEMATUYECKNE OLLMBKN.
anMepbl ownboK: AeneHne Ha HOMb, BbIXOA4 MHOEKCOB UNN yKaaaTeneﬁ 3a rpaHn-
Libl CBOMX 3HAYEHWI, UCMONb30BaHWe HEMHNUMNaNM3NPOBaHHbIX NepeMeHHbIX

4 lNpepoTBpalleHue
TenbHOro NoBegeHns

HeXena-

MogudmkaumMa He BHOCUT Kakoe-nmbo noeedeHue, KOTOPOE, COrMAacHo orpaHuye-
HUAM, YCTAHOBMEHHbIM B creundukaumm Tpeboeanmi k MO 3/3/M3 CB3C cucte-
Mbl, JOMKHO BbITb NpeaoTBpAaLLeHo

5 BepuduumpyeMocTb M TecTu-
pyeMOCTbL NpoekTa

[MpoekT MO aensaeTcs Takum, 4TO BIMSHWE MOOMGIMKaLMK MOMHOCTEI U BCECTOPOH-
He OLeHMBaeTCcH

6 PerpeccuoHHoe  TecTUpoBa-
HVE U OXBaT NPOBEPKON

MpoexT MO anseTca TakumM, 4To aHEKTMBHOE W MONHOE PEerpeccUoHHOe TECTK-
poOBaHWe NO3BONAET NPoAeMOHCTPMpoBaTh, Y4To MO nocne mogudukaumMm npogon-
¥aeT yaoeneTBopATh cneuudukaumm Tpedosanuii k MO 3/3/M3 CB3C cucteMmsl

Tabnuya .9 — Bepudukaums N0 3/3/M3 CB3C cuctemsl [cm. TOCT 34332.4—2021 (nogpa3gen 7.9 v npunoxe-

Hue B, Tabnuua B.9)]

Caoncteo

Onpepenexne

CTBWM C NpedblayLluei cTaguen

1 lNMonHoTa BepudKMKauuM B COOTBET-

Bepudumkauma cnocobHa yctaHoBWTb, 4TO MO yOooBNeTBOpsSeT BCEM COOT-
BETCTBYIOLWMM TpeboBaHuAM creundukaumu TpebosaHuin k MO 3/3/M3
CB3C cucrtemsl

(ycnelwHoe BLINOMHEHWE)

2 KoppekTHoCTe Bepudumkauum B co-
OTBETCTBMW C nNpeplaylien craguen

Ecnun 3apaua Bepudpmkauum MO 3aBeplueHa, TO CYLWECTBYET KOHKPETHOE
O0Ka3aTensCTBO, MO3BONAKLLEe yTBep¥aaTb, 4YTo TpeboBaHua k 3/3AMI
CB3C cucteme 66Ny yAOBNETBOPEHbI

3 BocnpouasognmocTb

K cornacoBaHHbIM pe3ynbratamMm NpuBoAWUT NOBTOPEHWE OTAENIbHbIX OLUEHOK,
BbINONHAEMbIX KaK 4YacTb BepWCbMKaLWIVI

KoHUrypauum

4 Bepudwmkaumsi TOYHO ornpeferneHHown

[na Hagnexalwmux sepcuii anemeHToB K [0 BeINOMHAKT BepucuKkauuio, no-
ny4eHHbIR TpebyeMbil pe3ynsTaT CBA3LIBAIT C KOHKPETHON KoHUrypaumnemn
«kak noctpoeHo» MO
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Tatnuua .10 — OueHka chyHKUMOHanNbHOW B6e3onacHocTu [cm. TOCT 34332.4—2021 (pasgen 8 u Tabnuua B.10)]

CBoWncTBO

Onpegenexune

1 MonHoTa oueHKn YHKLMOHaNbHOM
©e3onacHoCcTU B COOTBETCTBUMW C HACTO-
ALMM CTaHOapTOM

OueHka dyHKUMOHanNbHOW 6e3onacHocTu MO opMUpPYET ACHOE YTBEpPX-
OEHVWE O CTENeHW HaWOeHHOrO COOTBETCTBUSA, CAenaHHbIX oBocHoBaHW-
AX, Mepax Nno yCTpaHeHWK HELOCTaTKOB C PEKOMEHOYEMbIMM CPOKaAMM WX
YCTPaHEeHUSA, MONy4YeHHkbIE BLIBOALI M PEKOMEHAALIMW NO UX MPUHATUIO, KBa-
NMMOULMPOBAHHOMY MPUHATUIO, UMW OTKITOHEHWIO C YKa3aHnem nobbix Bpe-
MEHHbLIX OrpaHWYEHUIA ANA 3TUX peKoMeHZauui

2 KoppeKTHOCTb  OUeHKM  hyHKUMO-
HaneLHOW ©Ge3onacHOCTM B COOTBET-
CTBUW C NPOEKTHLIMK creuuuKaumMamm
(ycnellHoe BbIMOMHeHWe)

3agada oueHKM hyHKUMoHanbHOW GesonacHocTu MO 3aeeplueHa, U cylle-
CTBYET KOHKpPETHOE [0Ka3aTenbCTBO, NO3BONAOLIee YyTBEPXKAaTk, YTO Tpe-
boeanusa K 3/3/MN3 CB3C cucteme Bbinn yooBNEeTBOPEHbI

3 [ocTynHoe Ons aHanuvaa pelueHue
BCEX BbIABMNEHHbLIX Npobnem

CyLlecTBYeT SACHOe yTBEpXOeHWe 0 TOM, B KakoMm obbeme Gbinu paccmo-
TPEHbI NpoBrnemb!, BO3HUKAKLWWE BO BPEMSA OUEHKN hyHKUMOHANLHOW Bes-
onacHocTu MO

4 Bo3MOXHOCTbL MoAUpUKaLKMN OLIEHKK
dyHKUMoHansHoM Be3onacHocTy nocne
M3MeHeHus npoekta 6e3 HeoGxoguMO-
CTW NPOBELEHUA CEpbLe3HOW nepepa-
60TKM OLIEHKMN

Pesynbrathl oueHKM dyHKUMOHaMbHOW BesonacHocTu MO MoryT 6bITh Nepe-
paccyvTaHbl, NPUYEM NpU NOBTOPHOW OUEHKe dyHKUMOHaneHoW Gesonac-
HocTu YacTei MO nocne nx N3smMeHeHUs He BbINOMHAETCS NOBTOPHAs OLEHKa
hyHKumoHaneHon BesonacHocTy Beero 10, oHa NULE KOPPEKTUPYETCA ©
YYETOM W3MEHEHHbIX YacTeln

5 BocnpoussogumocTb

OLI,EHKa beHKLWIOHaJ'IbHOﬁ 6e30nNacHOCTU BLIMOMHAETCA KAk COrnacoBaH-
HBIR, 3aI'IJ'IaHVIpOBaHHbII71 n OTKprTbII}'I npouecc C KOHKPeTHbIMKW NepcoHanom
1 OOKYMEHTaMW. [aHHbIn npouecc peanusyer pacCMOTpeHWe OCHOBaHWA
AnA BbINONHEHWA OUEHOK U pelleHnA, KOTOPble BbINOIHAKT BCe Te, Ha KOTO-
PbIX BAMAKOT 3TWU pelleHunA, BKN4Yaa nocTaBWMKOB CUCTEMBI, NONb30EBATE-
nen, cneunanucToB no OGCﬂy}KMBaHMI-O W PYKOBOACTBO.

OueHka qDyHKLI,MOHaJ'IbHOI:‘I 6e30nacHOCTU MNo3BOnsieT He3aBUCMMOMY KOM-
NeTeHTHOMY nepcoHany NoBTOPATb OTAENbHbIE OLEHKW, BbINONMHEHHbIE KaK
Y4acTb BCEW OLIEHKM

6 CeoeBpeMeHHOCTb

OueHka yHKUMOHANBHOW ©Ee30MacHOCTM BLIMOMHAETCA C COOTBETCTBYIO-
Wer 4acToTOW, CBA3aHHOW CO CTaausaMu XuaHeHHoro uwkna MO 3/3/M3
CB3C cucteMbl 1M, No kKpardHeW Mepe, O0 onpedeneHus CYLLEeCTBYHOLLMX
onacHocTel. Takke oHa obecneynBaeT CBOEBPEMEHHOE CO3AaHNe OTYETOB
O HECOOTBETCTBUAX.

PesynkraTthl TECTOB, MPOBEPOK, UCCNEA0BAHWA U T. 4. (DaKTUYECKU OOCTYM-
Hbl, ecnu oHK TpPebyloTcA B kKa4ecTBe BXoaHOW UHdopmaLumn ans opmMupo-
BaHWUs pelleHns 00 OUeHKe

7 TouyHo onpefeneHHas KoHguUrypauusa

Pesynerathl oueHku cyHKUMOHaNLHOM 6ezonacHocTy MO ¢BA3LIBAKT € KOH-
KpeTHon koHdurypauwen 3/3/M3 CBE3C cuctembl, AN KOTOPOW peaynsTaTtbl
OLeHKW PyHKUMOHaNneHoM BeaonacHOCTH A0MKHb! BbITb 060CHOBAHLI
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13.220;
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KntoyeBble cnoBa: CWUCTEMbI, CBA3AHHbIE C Ges3onacHoOCTbIO 34aHUA K coopy}KeHmﬁ; Mepbl NO CHWXEHWKD PU-
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