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MNMpenucnosue
Lienu, ocHoBHbIe npuHLUNMLI 1 06LUMe NpaBuna NposeaeHUs paGoT N0 MEeXTOCYAapCTBEH-
HOW cTaHpapTu3auun yctaHoeneHsl FOCT 1.0 «MexrocyaapcTeeHHas cuctema cTaHAaapTU3a-
uuun. OcHosHble nonoxeHus» n FOCT 1.2 «MexrocyaapcTeeHHas cucrema cTaHgapTusauun.
CTaHaapTLl MEXrocyapCTBEeHHbIe, NPaBuWiTa U PEKOMEHAALIMN NO MEXTOCY4aPCTBEHHOM CTaH-
AapTtusauun. Mpasuna paspaboTku, NPUHATUS, OGHOBNEHUSI U OTMEHbI»

CsefieHuns o ctaHgaprte

1 NOArOTOBJIEH ®efepanbHbIM rocyAapcTBEHHLIM YHUTAPHLIM NpeanpusiTuem «Poc-
CUIACKNIA Hay4YHO-TEXHWUYECKNIA LEHTP MHOpMaLMW Mo CTaH4apTU3auuu, METPONorMu U
oueHke cootseTcTBUA» (PIYT « CTAHAAPTUH®OPM>») coBMecTHo ¢ MexayHapoaHoi acco-
ynauueii «Cucremcepsucy (MA «Cuctemcepsucy»)

2 BHECEH ®eaeparbHbim areHTCTBOM N0 TEXHUMECKOMY PErynupoBaHUIo U METPOMOrum

3 NMPUHAT MexrocynapCTBEHHbIM COBETOM MO CTaHAapTU3ALWM, MEeTponoruu u ceptu-
chukauuny (npoTokon oT Ne )

3a npuHsiTUE Nporonocosanu

KpaTkoe HanmeHoBaHWe | Kog cTpaHb! no CokpaujeHHoe HauMeHoBaHve
ctpaHsl no MK (MCO MK (MCO 3166) HaUWOHanbLHOro opraxa no
3166) 004-97 004-97 cTaHpapTusauum
ApmeHus AM 3A0 «HaunoHanbHbIN opraH No craHaapTy-

3aumu n meTponoruu» Pecnybnviku ApmeHus

Benapycb BY Foccranpapt Pecny6nukv Benapyce
Kuprusus KG KbipreisctangapT
Poccus RU PoccrangapT

4 lNpukasom GepeparbHOro areHTCTBa Mo TEXHUYECKOMY PErynupoBaHuio 1 meTposiorum
oT 2021 r. Ne MexrocyaapcTBeHHbi ctaHgapT TOCT 34332.5—2021

BBEJEH B AElICTBME B Ka4yecTBe HaLMOHaNbHOro cTaHpapTa Poccuitickoih Pepepaumm ¢
2021 r
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5 B HacTosilem craHpapTe yuTeHbl OCHOBHLIE HOPMATUBHBLIE MOMOXEHMUS] cneayowmx
MeXayHapOoAHbIX CTaHAAPTOB:

IEC 61508-7:2010 «®yHKUMOHanbHas 6e30nacHoCTb SNEKTPUYECKUX/3MEKTPOHHBIX/MPO-
rPaMmM1pyembIx 3NEKTPOHHbIX CMCTeM, CBsi3aHHbIX ¢ 6esonacHocTbio. YacTb 7. O630p meTo-
RoB 1 cpeacTe» («Functional safety of electrical/electronic/programmable electronic safety-
related systems — Part 7: Overview of techniques and measures», NEQ);

IEC 61508-4:2010 «PyHKLMOHaNbHas 6e30MacHOCTL SNEKTPUYECKUX/3MNEKTPOHHbIX/NPo-
rpaMMrpyemMbIX aNIEKTPOHHLIX CUCTEM, CBA3aHHbIX ¢ 6esonacHocTb. YacTb 4. TepmuHb 1 co-
kpaleHus» («Functionai safety of electrical/electronic/programmable electronic safety-related

systems — Part 4: Definitions and abbreviations», NEQ)
6 BBEJJEH BINEPBbIE

7 HacToswwuin ctanaapT noaroTossnieH Ha ocHose npuMeHeHns FTOCT P 53195.5—2015"

ViHgbopmayus o esedeHuu & Oelicmeue (peKpaleHuu delicmeusi) Hacmoawezo cman-
dapma u usMeHeHuUll K HeMy Ha MepPUMOPUU YKa3aHHbIX 8bILUe 2ocyfapcms nybriukyemces 6
yKkasameJfisix HayuoHailbHbIX cmaHdapmos, uzdasaembix 8 IMux 20cydapcmeax, a makxe 6
cemu VMIHmepHem Ha calimax cOOMeemcmeyrouUX HayuoHaIbHbIX op2aHoe no cmaHoapmu-
3ayuu.

B criyyae nepecmompa, usMeHeHUs Ul OMMeHbl HaCmoSILEe20 cmaHdapma coomsem-
cmeyrowas uHgopmayusi bydem ony6nukoeaHa Ha oghuyuanbHOM uHmepHem-catime Mex-
eocydapcmeeHHO20 cosema o cmaHdapmu3sayuu, Memporoauu u cepmughukayuu 6 kama-

noee «MexeocydapcmeeHHbie cmandapmely»

[ © CraHpapTuHdopm, odopmnerue, 2021

CTI4YHO BOCTIPOU3BEAEH, TUPAXUPOBaH K pacnpocTpaHeH B KavecTBe ouumanbHoro n3na-

@ B Poccuitckoii depepaunu HacToswwii CcTaHgapT He MOXET BbITb NOMHOCTLIO UMK Ya-
HUA Bes paspeleruns deaepansHOro areHTCTea no TeXHUYECKOMY perynupoBaHuio i MeT-

ponoruu

"Mpukasom d)e.qepan@oro @reHTCTBa NO TEXHNYECKOMY PerynimpoBaHunio v METPoNCTuM oT N

FOCT P 531952010 oTmeHeH ¢ __

I
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CopnepxxaHue

1 OBNACTD MPUMEHEHUS .. .ee ettt e e e e e et e e e s e v e e n e e e e nenteeenns
2 HOPMATUBHDBIE COBITKM ...ttt etet e et ae et e eteen e aeenen e e eteeaeeneaeeennas

3 TEPMUHDBI M OTIPEAEIIEHMS ... vttt ittt et et e e et e e e ene eae e e st aeeae e eaeaeeaenens

41 0B03HAUSHUS T COKDALUEHMIA {.....ooe v e,

1"

5 MEpbi MO CHUKEHUIO PUCKE . ... vttt ieeeetaee e eeeeseaaesn e e et ean e e e e eaeanenneas
B METOOD! OLIEHKU ... v it iet et e cee et et e e e s e et e e e e e et ea e e e e e snaeeeesennass
Mpunoxexne A (cnpaBoyHoe) MeTtoabl U cpeAcTBa ANA KOHTPOSA CryvaHbIX OTKas30B
annapatHbix cpeacts /MO CB3C CUCTEM ...,
MNMpunoxeHune b (cnpaso4vHoe) MeToab! 1 cpencTea no npeaoTBpaLLeHUIo cucTeMaTUYECKNX
0TKa30B O/IMO CB3C CUCTEM .. e e
MpunoxeHne B (cnpaBoyHoe) MeToabl U cpeacTBa LOCTYIKEHMA NONHOTLI 6e3onacHoCTy
MPOTPAMMHOIO OBECTIEUEHUMS ... .u.iieiit et ettt et et e e ee e e e eaneees
MpunoxeHue I (cnpaBovHoe) MeToabl n cpencTea Ans NPOEKTUpPOBaHUA creuyuanusnpo-
BAHHBIX UHTEMPATBHBIX CXEM ...\ ee e,
Mpunoxenne [ (cnpaeBouyHoe) MeTtoabl M cpeacTBa AnA pa3paboTkM CBSI3AHHOTO C
6e3onacHOCTbLI0 OOBLEKTHC-OPUEHTUPOBAHHOrO NporpammMHoro obecneve-
1 PP e ———————
punoxexne E (cnpaBovHoe) BeposTHOCTHBIV MOAXOA K ONpedesieHuio nNonHoTel 6e30-
nacHoOCTW npeaBapuTenbHe paspaboTaHHOre npoerpaMmHoro obecneyeHus .
[MpunoxeHune X (cnpasoyHoe) OnpegeneHne CBONCTB CTagui XXU3HEHHOTO LiMKIia nporpam-
MHOTFO OBECTIEUEHMST ...\ttt et ees e e e et e et e e e e e

o)1 el oF=Te o) = R TP
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BBeneHue

- CoBpeMeHHble 34aHus 1 CoOopYyXeHus (0ObeKTbl KanuTanbHOro CTPOUTENLCTBA) Npea-
cTaBnAT coboli CNoXHbIE CUCTEMbI, B COCTaB KOTOPbLIX BXOAUT CUCTEMA CTPOUTENbHbIX
KOHCTPYKLUWUIA N PSA MHXEHEPHbIX CUCTEM B pasHbIX COMETaHUAX, B TOM Yucne Ans XusHe-
obecneveHus, peanusaunm TEXHONOTMYECKUX NPOLIECCOB, 3HEPrO- U pecypcochepexeHuns,
obecneveHunss 6e30NacHOCTU U Apyrue cUcTeMbl. ATU CUCTEMBbI B3aUMOAENCTBYIOT APYr C
APYrom, C BHELIHeN W BRYTPEeHHeW cpefamu, obpasya efnHoe uenoe npu BblNoMHEeHUN
CBOWX (PYHKUMI HA3HaYEHWS.

OO0BEKTbI KAaNUTaNbHOro CTPOUTENBCTBA XKECTKO NPUBSA3aHbl K MecTHocTH. Paboyvne xa-
pPaKTEPUCTUKK 30aHUIA, COOPYXXEHWUIA 1 BXOAALLMX B HAUX CUCTEM MOryT ObiTb peannsoBaHsbl,
NPOBEPEHbI 1 NCNOSb30BaHbl TONBKO B TOM MecTe, B KOTOPOM OGBLEKTbI MOCTPOEHBI N CU-
CTeMbl YCTaHOBMNEHbI.

BesonacHoCTb 3gaHui U coopyxeHuli obecneunBaeTcs NPUMEHEHNEM COBOKYNHOCTY
MepP, MEPONPUSITUIA 1 CPELACTB CHUXEHNUA pUCKa NPUYMHEHNA Bpeaa [0 NPUeMnemMoro pucka,
1 Nogaep)xaHns AAaHHOTO YPOBHSA B TeYEHWE nepuoda sKennyatauvy uiiv UCnosnb3oBaHUs
aTux 06beKToB. K cpeAcTBam CHIKEHNSA pycka CTHOCATCS CUCTEMBI, CBA3aHHbIe ¢ 6e3onac-
HOCTbIO 3AaHuN 1 coopyxeHnit (CB3C crcTemsl). K Takum cuctemam OTHOCSHTCS CUCTEMBI,
HenonHbiN nepeyeHb koTopbix nNpeacrasneH B FOCT 34332.1—2017 (npunoxeHue A, pas-
nen A.3). Cpegn CB3C cucrem Hauboriee pacnpocTpaHeHHbIMU ABMSIOTCA CUCTEMBI, CO-
AepXale aneKTpuHeckne W/nnvi aNeKTpoHHbIe, W/WNK nporpaMMmupyemMble 3NeKTPOHHbIE
(D/3/T1J) koMnoHeHTbI. Takune cuctemsbl, iMmeHyemble 3/3/M3 CBE3C cuctemamu, B TeHeHUe
MHOIUX 51T UCNONb3YIT ANSA BbiNonHeHus yHkunin 6esonacHocTu. Hapsagy ¢ HUMK mc-
NOMb3YIOT CUCTEMbI, OCHOBAHHbIE HA HEe3NeKTpu4ecknx (rmapasriMHEecKuX, NHeBmaTu4e-
CKUX, MeXaHUYECKNX) TEXHOSOTUAX, a TakKe NpoYne cpeacTsa yMeHbLUeHus pucka. [ns pe-
WweHuns 3agad 6e30nacHOCTU 34aHUIn N COOpYXeHUA BO BCex Bornbwmx obbemax Ncnornb-
3yl0T nporpammunpyemsble anektpoHHble CB3C cucrtemsl.

CnegayrowmmMuy no BaXKHOCTU XapaKTepucTukamy CUCTEM, NOCNE XapakTePUCTUK HasHa-
YeHUd, ABNAIOTCS XapakTepucTuku besonacHocTn. BaxHenlwen xapakrepucTukomn 6esonac-
HOCTU CUCTEM npu3HaHa ux PyHKUMoHanbHas 6e3onacHoCTb.

B HacTosilem ctaHgapTe yctaHoBneH obwmin noaxon K Bornpocam obecnedeHus b6es-
onacHoctn J/3/MV CB3C cuctem. 310 yHUdDMLMPOBaAHHBIA NOAXOA Obln NPUHAT ANs pas-
paboTKkn paunoHanbHOW ¥ nocnenoBaTenbHONW NPaKTUKN ANS BCEX SMEKTPUYECKUX CUCTEM

obecreveHuns 6e30nacHOCTM Ha ocHoBe cTaHaapTos cepun IEC 61508.
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B HacToslwem cTaHgapTe npuBeAeHbl KpaTkue onucaHma mep (MeTodoB U CpeacTs)
MO CHWXXEHUIO pUCKA U OLEHKe COOTBETCTBUS Ha cTagusax XU3HeHHoro uukna 3/3/M3
CB3C cuctem, Ha koTopble faHbl ccbink B FOCT 34332.3—2021 n FOCT 34332.4—2021,
a Takke npuBeAeHbl IMTEepaTypHble UCTOYHWUKK C NOMNHBLIM ONUCAHUEM TaknxX Mep.

Hactoswwuii crangapt (coBmectHo ¢ TOCT 34332.1 — NOCT 34332.4) opveHTupoBaH
Ha obecneyeHne cobnoaeHus TpeboBaHuin 6€30nNacHOCTN 34aHUA N COOPYXEHUW, B TOM
yucne oOBbEKTOB TPAHCMOPTHLIX WHAPACTPYKTYP, YCTAHOBMEHHbIX TEXHUYECKUMU perna-
MeHTamu TamokeHHoro cotosa [1] — [3], v B pasBuTue 6a3oBbix TpeboBaHNN AAHHbIX TEX-
HUYECKUX pernameHToB.

HacTtoswwii ctaHgapT BXOAWT B KOMMNJIEKC CTaHAapToB C OOWUM HaMMeHOBaHUEM
«Be3onacHocTb PyHKUMOHanNbHas CUCTEM, CBA3aHHbLIX C 6€30MacHOCTbIO 3aHuUi U coopy-
XEeHUA» 1 SBNSeTCA NSTbIM CTAH4APTOM 3TOro koMmnnekca «4Yactb 5. Mepbl no cHUXeHuo
pucka, MeToabl OLeHKny. [lpyrne ctaHaapThl, BXOAALME B AaHHbIR KOMIMNEKC:

— YacTb 1. OCHOBHbIE NONOXEHUSA,;

— vacTb 2. Obwume TpebosaHuns;

— yacTtb 3. TpeboBaHna K cuctemam;

— yacTtb 4. TpebosaHns K nporpaMmmMmHOMY obecrneyeHnio;

— yacTb 6. [pouue cpencTsa yMeHbLUEHUA pyucka, CUCTEMbl MOHUTOPWHTa;

— yvactb 7. NMopsigok npumeHenns FOCT 34332, npumepbl pacyeToB.

CrpykTypa komnnekca FOCT 34332 npuBeneHa Ha pucyHke 1.

Vi
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Yactb 1 —}—*———

OCHOBHbIe MONOXeHUsS

TepmuHul v onpegeners. O6LIMe NCNOXeHNs,
oTHocsLmeca k 3/3M3 CB3C cuctemam. Puck v nonHoTa
6e30nacHoOCTH. MPUHLMMB! YCT HOBNEHNS NPUEMIIEMOT O
pucka 1 onpeaeneHmns NoHoTLN 6e30NacHOCTM G YHeToM
VCTOMHUKOB, BUAOB, XapaKkTepa onacHocTe, dakTopos
PUCKa U TSHKECTV NOCREeACTBUN

O6uwue TpeGoBaHus

TpebosaHun k TexHuueckoil oky meHTaumuy Ha 3/3MD CE3C
c4cTembl, TpeGoBaHKA K ViCNONHUTENAM, TPeGoBaHNA K
ynpaeneHuio oy HkunoHan eHoi GesonacHoctblo. OB wme
TPeGOBAHWA K XUIHEHHOMY LIMKIY CUCTEM W €ro CTAAWAM.
YposHu nonHoT bi 6esonacHocrn. O6wme TpeBoBaHNA K oLieHKe
oy HKUMoHan sHol GesonacHoctu 3/3MS CB3C cuctem

_——{ Yacrb 3

TpeboBaHUA K cUCTEMaM

A

TpeSoBaHus k CTaanAM NPOSKTHPOBAHUS, NNAHUPOBAHUA U
peanusauum 3/2M3 CB3C cvcrem Ha oGbekrax. TpeGosaHus k

A4

annapartHbiM CPeACTBaMm , K nonHoTe GeaonacHocTu,
NpeA0TBPALLEHUIO OTKA3O0B, Y NPaBNeHNI0 CUCTeMaTUYEeCKK MK

OTKa3amu, NOBEA EHUIO CNCTeM bl NpK 0BHaPYXeHVW OTKa308.,
nepe/jaye AaHHbIX, MPOoLIe]ypam SKCMUTy ataumm, TEXHNYECKOoro
oGenyxuBanus, Moa ucmukaLmn, Bepucrukaumni 1 oueHke

hyHKUMOHaNEHOH GesonacHocTi

: ' ‘-IaC'Tb 5 k_

Mepb! 1o CHVKEHUIO PUCKR, METOAbI OLLSH KM
MeTOA bl ¥ CpeaCcTBaA KOHTPONA Cﬂy‘laﬁHbD( OTKa30B

annapatiblx cpeacTs 3/3/M3 CB3C cucteM. Metogbl 1

A

NN S
A4

Yacrb 4 }——

TpeGoBaHuA K NPOrpaMMHOMY 0BecrieueHmio

TpeGopanus k cucTeme ynpaenenus kavecteom MO /YD
CB3C cucrem. TpeboBaHAs K kuaHeHHOMY umkny MO Ha
CT 8aNsX NN2HUPOBAHNS, paspaboTku, yCTaHOBKM Ha crucTeMax.
" TpeGoeanus k GesonacHoctu 10, uaTerpaums
nporpamMm1pyem ol anexT poHuku, k paGote 110, npoueaypam
mMoaudnkauny, Bepricokai MO, OUEHKe oy HKUMOHAMN BHOM
GesonacHocTy MO

A

v

o]

CpejiCTBa UCKIIOYEHMA CUCTeMaTUYEeCKUX OTKa30B.

MeToabi v cpeacTBa JOCTYKEHYS NONHOTLI BesonacHoctu 0.
BeposTHOCTHbIE METOAL! ONPEASeHNa NOMHOTLI
6esonacHocTu MO

Mpoune cpeacTBa yMeHbLWeH A pUcka,
CUCTOMbI MOHUTOPUHIa

Y

TpeGoBanus k NPOYKM CPEACTBAM YMEHbLLEHViS pUcKa.

OkoHuyaTenbHas
pepakuus

TK 439

TpeGoBaHNsA K CUCT eMam MORUTOPUHIA.
TpeGoBaHWsA K cUCT eM e COOTBETCTBUS

Yacte 7

MNopagok npumereHus FTOCT 34332,
npUMepbi pacyeTos
TMopsAoK rpuMeHerys TpeBoBanii Ha CTAAKSX KUSHEHHOTO
umkna /3M3 CB3C crcTem NuUaMV, BIIMSIOWMM 1 Ha
GesonacHoCTb Ha aTUX cTagusix. MpuMeps! pacyeTos

A

T

PucyHok 1 — CTpykTypa komnnekca FOCT 34332

VII
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JOLTE 3434A. 5 —d0AL

MEXITOCYOAPCTBEHHbBIN CTAHOAPT
BE3OMNACHOCTb ®YHKUUOHAJIbHAA CUCTEM,
CBA3AHHbLIX C BE3OMNMACHOCTbIO 3JAHUA U COOPY)XXEHUN
Yactb 5
Mepbi no cHMXeHUI0 pucka, MeToAbl OLEeHKU
Functional safety of building/construction safety-related systems.

Part 5. Measures for risk reduction, methods of assessment

Hara Beegenns — 2021—_ —

1 ObnacTtb NnpumeHeHus

1.1 Hactoswwmii ctaHgaprT:

- MPUMEHSAETCA K 3NEKTPUHECKNUM, 3NEKTPOHHBIM, NMPOrpaMmMUpPyemMbiM 3MEKTPOHHBIM
(3/19/N3J), CBE!&%EI[-I_HM ¢ 6e3onacHOCTLIO 3aaHKiA U coopyxeHuin (CB3C) cuctemam v noga-
cuctemam (3/3/M3 CB3C cuctembl U NOJCUCTEMBI), KX annapaTHbIM cpencream (AC) u
nporpammHomMy obecneyeHuto (I10), ycTaHOBMEHHbIM Ha 06bekTax (3maHusx u coopyxe-

HI/IFIX) N ABNALWNXCA X HEOTLEMITEMOW YaCThbIO.

Mpumeyanne — K 3/3/MN3 CB3C cuctemam OTHOCATCH CUCTEMBI, nepeYncrierHbie B
rOCT 34332.1 - 2017 (nprinoxeHue A, pasaen A.2);

- pumeHsieTcs Kk I/3/MI cuctemam, nogcucTemam u cpefcTsam NPOMbILLIFIEHHOTrO
NPOUSBOACTBA, KOTOPbIE UCNONBL3YIOT B KAYECTBE KOMMNMEKTYIOWUX TEXHUMECKUX CPEACTB
npu NpoekTuposaHun n peanusaumu /M3 CE3C cuctem Ha obbekTe.

fTpumevyaHne — Mop peanusauueil CUCTEM NOHUMaEeTCs KX ycTaHoOBKa Ha 0ObeKTe, MOH-
Tax, NyckoHanagka, oLeHKka v nogreepxxgeHve COOTBEeTCTBUSA,

- OXBAaTbLIBAET MOMHBIV XU3HEHHbINA Lmkn (KL 3/3/M3 CB3C cucteM, HaunHas ¢ 06-
LLe KOHUenLuuu, BKo4as NpOeKTUpoBaHne, peanmsaumio, 3Kcnnyarauuio n TeXHUYecKoe
o0cnyxunsaHne cUCTEM BNNIOTb [0 BbIBOAA VX U3 aKcnnyarauuv u yTunusauum.

1.2 Hactosiwumii ctaHgapT:
- yCTaHaBnMBaeT LieNn OCHOBHBIX METOA0B/CPEACTB, MCMOMNb3YeMbiX 415 BbINOMAHEHNS

TpeboBanuit FTOCT 343323 u FOCT 34332.4, n MmeToabl OLIEHKN COOTBETCTBUS
- COAGPXNT KpaTkue onucaHns MeToaos/cpeacts, pekoMmeHgyemblx 8 FTOCT 34332.3
FOCT 34332.4 v npuMeHsIeMbIX Ha PasNUYHbIX CTAANAX KNSHEHHBIX uuknos Cb3C cucTem,

U3spanue ocpuumansHoe
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nx AC n MO ansa cHmxkeHus PUCKOB, a TakKXe CCbINTKK Ha NCTOYHUKU C NOJTHbIM ONCaHueM

3TX MeToAoB/CpeacTs.

MpumevaHue — lMoag «meTogamu/cpeacTsamv» B HacTOALWEM CTaHAapTe MNOHVWMAIOTCH
MeToAbl Wunu cpegctea. B 6onbLIMHCTBE METOA0B/CPEACTB, ONUCAHHLIX B MPUNOXEHUAX A — XK,
MeTOo[ COCTOWUT B NPUMEHEHMWI TOro UMW MHOTO annapaTHOro, NPOrpamMmMHOro Ui annapaTHo-npo-
rpaMMHOro CpeacTsa, WNu CPeacTB, B NPUMEHEHUW NOrMYeckUX UMW MaTemaTUHecKux OencTsuit

(koTOpble BBIMONHAITCA C UCNONb30BAHVEM CPEACTE NH(OPMAaTHKKA Vi MaTeMaTViKK).

1.3 Hacroawwmin craHgapT He pacnpocTpaHseTca Ha oguHouHble 3/3/M3 CB3C cu-
CTeMmbl, cnocobHbie ocyLecTBMTb Heobxoaumoe CHUXeHne pucka u Tpebyemas nonHota
6e30MacHOCT KOTOPbIX HWXEe CaMOoro HU3Koro ypoBHsA nonHoTel 6esonacHoctn (YMB 1),
onpegeneHHoro B FOCT 34332.2—2017 (tabnuubl 1 1 2). OH He pacnpoCcTpaHseTcs Takke

Ha 30aHunA U COOPYXKeHUA, OCHallleHHble TakKuMun cnctemamm Mnu He nMetoLLie HUKakmnx ces-

3aHHbIX ¢ 6€30MNacHOCTbIO CUCTEM.

2 HopmaTuBHbI€e CCbINKU

B HacToswem cCTaskgapTe UcnonbL3oBaHbl HOPMaTUBHbIE CChINKK Ha crneayoLlune ctaH-

AapTbl:
@ FOCT ISO 9000 Cuctembl MeHemxMeHTa kavecTBa. OCHOBHbIE MOMOXEHWS W CRoBapb
I'OCT ISO 9001ICVICTeMbI MeHe)KMEHTa kavyecTBa. TpebosaHus

@ FOCT 34332.1—2017 BesonacHocTb PyHKLUMOHaNbHasa CUCTEM, CBSI3aHHbIX ¢ besonac-
HOCTbIO 34aHUI N coopyxeHuii. Yactb 1. OCHOBHbIE NOMOXEHUS -

@ FOCT 34332.2—2017 BesonacHoCTb (hyHKLMOHaNbHAsA CUCTEM, CBsi3aHHbIX ¢ Be3onac-
HOCTbIO 34aHUI U coopyxeHuin. HYacTtb 2. Obwune TpebosaHus

@‘ FOCT 34332.3—2021 BesonacHOCTb (hyHKUMOHaNbHasa CUCTEM, CBA3AHHbLIX C Oe3onac-
HOCTbIO 34aHuin u coopyxeHuin. Yacts 3. TpeboBaHust K cuctemam

@‘ NOCT 34332.4—2021 BesonacHOCTb (hyHKLUMOHANbHAs CUCTEM, CBSA3aHHbIX C Oes-
ONacHOCTbLIO 34aHUI U coopyxeHuit. HYacTb 4. TpebosaHus K nporpammHomMy obecneyeHuro
@ FOCT 14254#2293F%(|EC 60529:2013) CteneHun 3awmTbl, obecnevyrnsaemble 060104-

OxkoHYaTenbHas
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kamu (Kog IP)
@ ‘TOCT 19.701#9@; (MCO 5807-85) EanHas cuctema nporpammHON [OKyMEHTaumm,
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FOCT IEC/TS 61000-1-2 OnektpomarHuTHas coBmecTumocTe! Yacte 1-2. Obwume no-

noxeHuns. Metogonorna OCTMXEeHUS PYHKUMOHAaNbHOW 6e30nNacHOCTU ANEeKTPUYECKUX v
9NEKTPOHHbIX CUCTEM, BKtovas obopyaoBaHue, B OTHOLUEHWMW 31EKTPOMAarHMTHbIX Nomex v
“TOCT IEC 61000-6-5 OnekTpomarHuTHas coBMecTumMocTb (SMC). YacTb 6-5. Obwme
cTaHgapTbl. [ToMexoycTonunsocTs 060pYAOBaHNSA, UCNONB3YEMOro B 06CTaHOBKE 3M1eKTPo-
CTaHuUWK 1 noacTaHuun v
v TOCT IEC 60255—5ﬁ=:2ﬁﬂ%/ Pene anektpudeckue. Yactb 5. KoopauHauns usonauuu
n3MepuTenbHbIX pene u 3au4wr|->|b|x ycTponcts. TpeboBaHua 1 UCnbITaHus .
TOCT IEC 61082-1,1‘2@4# [loKymeHTbI, ucnonb3yembie B anexkTpotexHuke. lNNoaro-

ToBKa. Yactb 1. lNpasuna ,
“FOCT IEC TR 61340-5-2 onekTpocTatuka. 3awnta aNeKTPOHHbIX YCTPOWCTB OT aMeK-

TPOCTATUHECKUX ABIIEHWIA. PyKOBOﬂ,CTBO o NPUMEeHeHNIO

NMpumedarHne — lNpu NOMb30BaAHUN HACTOALMM CTAHAAPTOM LienecoobpasHo nposepuTb
AENCTBME CCbINOYHbIX CTAaHAAPTOB U KNaccugmKaTopos Ha opuLnaribHOM NHTepHeT-carTe Mexro-
CYLapCTBEHHOro COBETa NO cTaHZ4apTu3ayuu, MeTponoruy u ceptrudmkaymm (www.easc.by) unv no
yKasaTensm HaulMoHanbHbiX CTaH4apToB, 3faBaeMbiX B rocyfgapcraax, ykasaHHbiX B MPeancrnoBmu,
W Ha obyLManbHBIX CadTax COOTBETCTBYIOLMX HaLWOHarbHBIX OpraHoB Mo CTaHAapTUsaLmu.
Ecnu Ha fokyMeHT faHa HegaTupoBaHHas CCbifka, TO CrieAyeT NCMoNb3oBaTh JOKYMEHT, AENCTBY-
OLLMIA Ha TEKYLLMIA MOMEHT, C Y4eTOM BCEeX BHECEHHbIX B HEro U3aMeHeHui. Ecnn saMeHeH ccbinod-
Hbl JOKYMEHT, Ha KOTOpbIA AaHa AaTUPOBaAHHAA CCbifika, TO CNeayeT UCMOoNb30oBaTh YKa3aHHYK
BEPCUI0 3TOro AoKymeHTa. Ecnn nocne npuHATUS HAacTOALEro cTaHaapTa B CChINTOYHbBIA OKYMEHT,
Ha KOTOpbIA faHa gaTvpoBaHHAas CCblNKa, BHECEHO M3MEHEHWe, 3aTparvearolee rnonoxeHune, Ha
KOTOpOE [aHa CCbifka, TO 3TO NONOXeHNe NpuMeHsieTcs 6e3 yueTa AaHHOro nameHeHns. Ecrm cobl-

NOYHbIN AOKYMEHT OTMEeHEeH 6e3 3aMeHbl, TO NONoXeHne, B KOTOPOM AaHa CCblfika Ha Hero, npume-

HAETCS B YacTu, 3aTparvBatoLLleil 3Ty CCbIKY.

3 TepMuHbI U onpeaeneHus

B HacTosilwem ctaHaapTe npumeHeHbl TepmuHbl no TOCT 34332.1 — MOCT 34332.4,
a TaKKe cnegyrowme TEPMUHbI C COOTBETCTBYIOLMMU #X OnpeaeneHusaMu.

3.1 aHTMBaneHTHbIe curkHansi (antivalent signals). [lea curHana ¢ 0gUHaKOBbIM UH-
dopMaLUMOHHBIM codep>kaHnem, 0AnH U3 KOTOPbIX NepefaeTcs No KaHamny CBSA3W B NPsiMOiA
dopme, a apyron — B MHBEPCHOW hopMe (aHanoroBble CUrHanbl — B NpoTuBodase, und-

POBbiE CUTHanbi — C iHBepcKen noruveckiix «0» B noriudeckiie «1» nnnm HaobopoT).
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3.2 KOHCTaHTHas HeucnpaBHOCTb (stuck-at fault). HeucnpaBHocTe anmnapaTHOro
CDEACTBa, Bbl3BaHHas NEPEX0A0M 3fIeMeHTa YCTPOKCTBA B OAHO 13 HEN3MEHAEMbIX COCTO-
SHUI, HaNpyYmep, Npy «3anvnaHun» (CBapke) KOHTaKTOB pene.

3.3 KOHCTAHTHBIN OTKa3 (stuck-at failure): OTkas annapaTHoro cpegcrsa w/unm npo-
rpaMMHOro obecnedeHusl, NPUBOASALLWIA K Nepexody annapaTHoro cpeacTsa B OQHO U3 He-
N3MEHSAEMbIX COCTOSIHUW W/UMW Bblade Ha BbIXode Hen3MeHseMblX AaHHbIX WU Heusme-
HAEMOM(bIX) KOMaHAbI(KOMaHA).

3.4 nocteneHHbIW oTKa3s (drift failure): OTkas annapaTHOro cpeacTsa 13-3a NOCTEeNeH-
HOrO BbIXO4A €ro XapakTepuCTUK 3a AonycTUMble Npeaenbl.

3.5 camoycTpaHslowmiica otka3s (transient failure). Ortkas, o6ycnoBreHHbIN
nepexoaHbIMY npoLeccamMm, YCTpaHAoWKUACS NO UX 3aBEpLLEHUN.

3.6 ycnosHas TpeBora (conditional alarm): CoctosiHue, 6nnskoe K TPEBOXHOMY, HO

elwle He BlieKylliee onacHbIX nocneacTBun.

Mprumeyarue — TepmuH oTHocutcs k B/3/MS CB3C cucTemam, B KOTOPbIX NPEAyCcMOT-

PEHO CTyMeHYaToe pearmpoBaHne Ha NoCTeNeHHo PasBMBaoLLNECs TPEBOXHbIE COBBITUA.

3.7 upesBbluaniHoe aencTBue (emergency action): [leicTeune, TpedyioLlee BbINOHe-
HUS TIPU BOSHWKHOBEHWM YPE3BbIYANHOW CUTYauun OIS CHKEHWSI PUCKa MPUHMHEeRUA

Bpeaa.

4 0603Hat|e|-wm cox

MMMO.,BW&JL @ﬁuwu W%@Lﬂ/e WWUW,};/
= AI'T’I'] — aBTOMaTVNeCKVIVI reHepaTop TeCTOBbIX MPUMEPOB;
= ACCB3C — AnnapaTHoe(ble) cpeacTeo(a), cBAsaHHoe(ble) ¢ 6e30MacHOCTbIO 34aHN

1 COOPYXEHUN;

= KU — JKU3HEHHbIN LMWK,

= NC — WHTerpanbHas(ble) Mukpocxema(bl);

= KMOI — KOMMNeMeHTapHas CTPYKTypa MeTann—oKcua—nonynpoBOAHMK;

= 08y — orepaTuBHOE 3anoMuHaloLLee YCTPOCTBO (YCTPOWCTBO NAMSTH C NPOous-

BOJIbHbIM LOCTYMNOM);

=z N3y — MOCTOSAAHHOE 3arnomMuHatoLlee yCTponCTBO;

= MNBM — nronesasi nporpaMMnpyemasi BEHTUbHaa maTpuua,;
= CAINP — cucTeMa aBTOMaTU3NPOBaHHOro NPOEKTUPOBAHUS;
= CBC — cBfi3aHHasA ¢ 6e30MacHOCTLIO CUCTEMA,;

- CBA -— CTaTU4eCKuii BpeMEHHOW aHanms;

4
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cneyuanusMpoBaHHas UHTerpanbHasa cxema;

ynpasrnsemoe obopygoBaHue;

YpOBeHb NOMHoThl 6e3onacHoCcTy;

chopmaTt CTaHOaPTHON 3adepXKu;

dann B hopmarte CTaHAAPTHON 3a0EPXKKH,

LleHTparnbHoe NpoLeccopHoe YCTPOUCTBO;

A3bIK NPOrPaMMMUPOBaHNA ANA BCTpaMBaeMblX CUCTEM, pa3paboTaHHbil
B 1979 — 1980 rogax B CLUA v HasBaHHbIV B YecTb Afgbl JlaBneic,
AaHHble abCcTpaKkTHOro Tmna;

Habop MEeToA0B 1 CPEACTB NPOrpamMMHON NHXEHepUK ANs NpoeKTuposa-
HUSI NPOrpamMmMHoOro obecnevyeHuns;

METOA/CPEeACTBO pacyeTa COeANHALWMXCA CUCTEM;

MeToA/CpeAcTBO aHanmMsa onacHOCT U paboTocrnoCcoBHOCTM CUCTEM
ynpaBrieHus;

MeToa4/CPeACTBO aHanm3a OnacHOCTM paboTocnocobHOCTU KOMMbIOTE-
POB,

MeToL/CPEACTBO pacyeTa KpUTUYECKMX Lienen,

METOL/CPEeACTBO BbiPaXKEHMS KOHTPONMUPYEMbIX TPeOOBaHWUIA;
LMKNMYECKNIi N3BLITOYHBIV KO KOoppeKLuuy ownbok;

MEeTOA/CPEACTBO OnMUCcaHns nocnegoBaTenbHbIX KOMMYHUK2UUOHHbIX
npoLeccos;

NPSIMOW OOCTYN K NamaATy;

npouenypa aHanusa Tuna oTkasa v ero NnocneacTeuii;

METO/, aHanu3a Ha OCHOBE fepeBa OTKa30B.;

MEeTOA/CpeACcTBO aHanM3a onacHoCcTU 1 paboTocnocoBGHOCTY;
HanMeHoBaHWe S3blKa JTOMNKW BbICLUEro NopsaKa;

HanMeHOBaHWe aHrMUACKON PUpMbI, cneunansnpyowencs Ha npous-
BOACTBE TPaHCMbLIOTEPOB;

HanMeHoBaHue CTPYKTYPHOro Metoaa paspaboTku NporpaMmMHbIX CUCTEM
[bkekcoHa;

obo3HavyeHMe nocnenoBaTenbHOCTWA SIMHEAHOMO KO4a U nepexoga, npu-
mMeHaemon npu TectuposaHum MMO;

A3bIK 4JIA ONUcaHusa cneunpuKkaumnn, ynopagodeHHbIX BO BpEMEHHON 06-

nacru;
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= MCDC
Z MMU
Z MTBF
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=~ UML
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~ VDM

= \\DM++
— VDM-SL

Z Z

oXBaT peLLeHns MoanduLNpOBaHHbIMYU YCIIOBUAMN;

OnoK ynpaeneHus NnamsTeIo;

cpeaHee Bpems HapaboTKu Ha OTKas;

A3bIK ANs anrebpanyeckoro onucaHusa cneumdukaunin;

A3bIK NapanfenbHoOro NporpaMM1UpPOBaHUS BbICOKOrO YPOBHS, UCMNOMb3Y-
eMblli 4151 TPaHCMNbIOTEPOB;

fiporpaMmupyemoe NOCTOSSHHOE 3anoMuHaloLLee yCTPOnCTBO;
YHUULMPOBAHHbIA A3bIK MOAENTMPOBAHNS;

MEeTOA/CpefCTBO CTPYKTYPHOIO aHanusa u NpoeKkTupoBaHus;

OAVH N3 MEeTOA0B pa3paboTKy KOMMBIOTEPHbLIX CUCTEM Ha OCHOBE hOp-
MaribHOro A3blKa;

paclivpeHHas Bepcua metoga VDM,

chopmarnbHbiii S3bIK 4NA ONCaHKA cneundikauuii, paspabaTbiBaeMblx ¢
ucrions3osaHnem metoga VDM,

HOTauus s3blka 4ns OnucaHusa cneuundukauunini nocnegoBaTesibHbIX CHU-

cTeMm.

5 Mepbl N0 CHMKEHUIO pucKa

5.1 OcHOBHbIMU MepaMu (MeTogamu/cCpeacTBammn) No CHUKEHUIO pUcKa ABNAITCA:
- KOHTpONb cny4arHbix oTkasoB AC J/3/M3 Cb3C cucrewm;

- UCKITIOYEHUE CUCTEMATMYECKNX OTKa30B Ha pasnuyHbix ctagusax XKL 9/9/T13 Ch3C

cucTem,

- METOAbI/CPEeACTBa, peanuayemble Ha pasnuyHbix atanax ctaguin XKL ana cHuxerus

pucka n gocTmkeHusa nonHoTel 6esonacHocTn MO 3/3/M3 CB3C cuctem.

5.2 MeTogbl/cpeacTesa ana KOHTpons cnyvanHbeix otkasos AC 3/3/M3 CB3C cuctem,

X KpaTkoe onncaHune, a Takke CCbifikKh Ha MCTOYHUKK C I"lO,D,pO6HbIM onncaHvem npuneeneHbt

B MpunoxeHuu A.

5.3 MeToabl 1 cpeacTsa Ans npeAcTepalleHns cMCTEMaTUYECKUX OTKa30B Ha pasnuy-

HbiX ctaguax KL 3/3/M3 CB3C cuctem, ux kpaTkme onucaHus, aHannus, a Takke CCbISIKMN

Ha UCTOYHUKK C MNONHbIM oncCaHneM npuseneHbl B NpUNoXeHU b.

5.4 MeTogb!l un cpencTaa ansa goctmxkeHusa nonHotel 6esonacHoctn MO 3/3/M3 CB3C

cucTem, peanusyemMbie Ha pasnuyHbix atanax ctaguii KU MO, ux kpatkoe onucaHue, a

TaKXe CCbIIKM Ha UCTOYHUKK C I'IOH,pO6HbIM onucaHnem npueeneHbl B NPUNOXeHUN B.
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5.5 KpaTkoe onucaHne meTofoB U cpeacTs Ans npoektuposaHus CUC npuseaeHo B
npunoxexnunn I,
5.6 Kpatkoe onvcaHvue METOO0B U CPEACTB AN pa3paboTkv cBA3aHHOro ¢ 6e30MacHOCTbLIo

06vekTHO-OpreHTNPOoBaHHOro MO npuBeaeHo B npunoxexun 1.
6 MeToab! OLleHKH

6.1 MeToab! oueHku hyHKUmnoHanbHow 6esonacHocTu 3/3/M3 CB3C cuctem, MO aTux
CUCTEM, X KpaTKOe onucaHue, a TaKKe CCbUIKKM HA MCTOYHUKM C NOAPOOHBIM onvucaHuem
npueeaeHbl B NPUNOXeHun B.

6.2 MeToabl oLeHKn NonHoThHl 6e3onacHoCcTU nNpenBapuUTenbHO paspaboTaHHbIX Npo-
rpaMmmHbIX cpeacTts, npumeHsemblx ana 3/3/M3 CB3C cuctem, ocHOBaHHbIE Ha BepoAT-
HOCTHOM NOAXOAE, NpuBEAEHbI B Npunoxexun I

6.3 BeposTHOCTHbIA Noaxo4 onpedeneHna NosiHoTel 6e30nacHOCT NpeaBapuTenbHO paspa-
6oTtaHHoro MO npuseneH B npunoxeHun E.

6.4 MeTogbl ¥ cpeacTBa No onpeneneHuio CBONCTB ctagun XKL IO npuseneHsl B npurno-

eHumn K.
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Mpunoxenune A

(cnpaBoyHoe)

Mevomb! ¥ CPeacTBa ANIS KOHTPONS ClyvYaiHbIX OTKA30B annapaTtHbiX CpeAcTs
3/3/M3 CB3C cucrewm

A.1 dnekTpomexaHUyeCcKue KOMNOHEeHThI

A.1.1 O6HapyXeHue OTKa30B NOCPEeACTEOM MOHUTOPUHFA B peXume OHNaWuH
Lienb — oBHapyXeHie 0TKa30B NOCPEACTBOM MOHUTOPWHTa (B pexume oHnainr) 3/9/M3 CB3C

CUCTEMBI B MPOLIECCE HOPMATLHOrO (yHKLIMOHMPOBAHIA YMpaBisemMoro 00opyRoBaHNS.

MpumeuaHune — CCbinku Ha AaHHbIA METOA/CPEACTBO NpuBeAeHb! B rOCT 34332.3—2021 (npuno-

wenue A, Tabnuusl A2 n A.14).

Onucanue. INpu onpeaeneHHbIX YCroBUAX OTKasbl MOryT GbiTb 0BHapPYXeHbI C NOMOLLbIO 1H-
cdhopmauum o rnoseaeHun YO Bo BpemeHu. Hanpumep, ecrnin nepeknoyarenb, KOTOpbIV ABMseTcs
yacTbio 9/3/MD CB3C crcTeMbl HOpManbHO akTuBuaMpyeTcs YO v ecniv npy 3TOM nepeknovartenie
He N3MEHSIeT COCTOSHIA B NpenonaraemMoe BpeMsi, TO 3TOT 0Tkas MOXeT BbiTb OGHapYXeH. Obbiu-

HbIVii METO4aMN HEBO3MOXKHO JS10Kann3osaTb Takon 0TKas.

A.1.2 MIOHUTOPMHI KOHTaKTOB pene
Lienb — oBHapyxeHne oTKasos [Hanpumep, 13-3a cBapku («3anunaHuna»)] KOHTaKTOB pPene.

MpumeuaHune — CCbiMkv Ha laHHbIR METOA/CPEACTBO NPUBEAEHD! B FOCT 34332.3—2021 (npwro-

xeHue A, Tabnuust A2 n A.14).

OnvicaHme. AKTUBH3VPYEMbIE KOHTAKTHbIE pere (UMK NepeKnioyaemble KOHTaKTbl B pene) npo-
eKTVPYIOT Takum oBpa3oM, YTOGbl UX MOBOAKN KOHTAKTOB Obinn XECTKO CBA3AHbLI MEXAY cobon.
MycTb umetoTca ABa Habopa nepeknovaemMbIX KOHTaKToB a U b (pucyHok A.1). Ecnu HopmaneHO
Pa30OMKHYThI/ KOHTaKT b OKa3anca NpuBapeHHbIM («3anunwymy ), To HopMasbHO 3aMKHYTbI KOHTaKT
a He MOXeT 3aMKHYTbCS npu obecTouvBaHun o6MoTku pesne. CneagoBaTenbHO, KOHTPOMb 3aMblka-
HWUS HOPManbHO 3aMKHYTOFO KOHTaKTa a npu 06ecTo4eHHON oBMOoTke pene MoXeT ObITb NCMOMb30-
BaH AN YKa3aHWs TOFO, YTO HOPMArbHO Pa3OMKHYThI KOHTaKT b AENCTBATENbHO Pa3OMKHYT. OTkas
3aMblKaHVsi HOPMArbHO 3aMbIKAEMOro KOHTaKTa a yKasbiBaeT Ha 0TKa3 KoHTaKTa b. Takum obpasom,
cxema KOHTpons obecneunBaeT HaeKHOE OTKIIIOHEHNE NIV MPOAOMKEHNE OTKNIOHEHNA NPr nobom

ynpasneHum o6opyaoBaHNA KOHTAKTOM b.
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PucyHok A.1 — KoHTakTbl perne

A.1.3 Komnapatop
Llenb — onepaTusHoe oGHapyxeHne (He OAHOBPEMEHHOE) OTKa308 B HE3ABUCUMOM MOAY/E

06paboTku MNN B KOMMaparope.

MpumedaHue — CCbinkn Ha AaHHbIA METOA/CPEACTBO NpUBEAEHbI B FOCT 34332.3—2021 (npwno-

xeHue A, Tabnuubi A2 — A4).

Onucanne. CurHanb! He3aBMCUMbIX Mofdynei 06paboTku (MpoLeccopoB) CPAaBHUBAIOT LIVKN-
YEeCKV MMM HeMpepbIBHO ¢ nomoLbo komnapatopa (AC). Cam komnapaTtop MoxeT ObITb BHELLHE
TECTUPYEMbIM WST1 B HEM MOXET BbITb 1CMOMb30BaHa CaMOKOHTPONMPYEMas TeXHOMOTNA. Mpw 06-
HapyKEHUM KOMMapaToOpOM Pasnuuns B NOBEAEHNN NPOLIECCOPOB HE3aBUCUMBbIX mMogaynen dpopmu-
nyeTcs uHopmauus Ans cooblyeHuii o6 oTkasax. Ha pucyHke A.2 npeacrasreHa cxema komnapa-

TOopP2 B ,D,BYXKaHaﬂbHOVI cucreme.

leop. 1 Bxop 2
Kawnan 1 Kanan 2
————[ Komnaparop 4}4————
BbIxoa 1 l Bbixog 2
v A\

PucyHok A.2 — Komnapatop B iByXKaHanbHO# cucteme
Ha pucyHke A.3 npeacTasreHa cxema Komnapartopa B 0gHOKaHarbHo cucTeme, peanusye-
Mas ¢ ncrionb3oBaHuem MO. CnoxHan 06paboTka oCyLleCcTBAETCA C NOMOLLbIO ABYX HE3ABUCK-
MbIX HAaBOPOB AaHHBIX U MPUKNaAHbLIX NporpamM. MNMockonbky CYLLECTBYET TONBKO OANH 6nok obpa-
60TKN, ABOVIHan o6paboTka NPoM3BOANTCA NOCNEAOBATENbHO B UHTEPBaNax BpeMeHu T1, T2, no-
Kas3aHHbIX Ha PUCYHKe. HesaBncMble BbIXOAHbIE PE3YNbTaTbl NPOBEPAKTCA NPOrpamMmMHBIM KoMMa-
paTopoM B MHTepBase BpemeHn T3. Mpu npuMeHeHUr ABYX pasninyHbIX NpuKNaaHbIX Nporpamm

[octuraeTca BbICOKWIA guanasoH oxBaTa OTKa30B.

Bxoa 2 | MpuknagHas
nporpamma 2 | Boxoa 2

Komnaparop M»
Bxoa 1| MpuknagHas Beixog 1

nporpamma 1

T1 T2 T3 t

PucyHok A.3 — KomnapaTtop ofHOKaHansHON CUCTeMb!, Peaninadyemblil C MOMOLLbIO0 o
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A.1.4 Cxema ronocoBaHus Mo MaXXoputapHoMy npuHumuny
LUens — obHapyeHne 1 napupoBaHve OTKasoB MO MEHbLUEW Mepe B O4HOM W3 TpeX KaHanos

AC.

MMpumevanue — CcoINIKK HA AaHHBIA METOA/CPeACTBO NpuBeEHb! B FOCT 34332.3—2021 (npuno-

xenue A, Tabnuupl A2 —A4).

Onucanve. [Anst oBHapy>XeHns i MackMpOBaHUA OTKa30B MPUMEHSAOT MOAY b rofIoCoBaHuS,
MCMONb3YIOLNIA MaXXOPUTaPHbIA MpuHLMN (2 13 3, 3 13 3 unu m 13 n). [ins paboTbl cxemb! ronoco-
BaHUA MOXeT ObITb MCMOMb30BaHO BHELLHee TeCTMpOoBaHue unu B camon cxeme MoryT ObITb mc-

rnonb3oBaHbl CAMOKOHTPOIINpyeMble TEXHOJIOMA. Cxema ronocosaHmisa Mo MaxxoputapHomMy npuH-

LNy nokasaHa Ha pucyHke A.4.

Kawnan 1 Kanan 2 KaHan n

i : .

‘ ~Mogaynb ronocosaHus ' J

l Bbixog

PuicyHok A.4 — ["ofiocoBaHne Ne MaXxopuTapHOMYy NpuHLmNY
MonpoGHoe onucaHne JaHHoro MeTofa/cpeAcTBa NpriBeaeHo B [4] u [3].

A.1.5 OTcyTcTBME BreKTponuTaHusa
Llenb — BbinosHeRne yHKUMM 6e30nacHOCT NPU OTKIIOMEHWUM WM OTCYTCTBUK 3NEKTPOnU-

TaHUA.

MpumMmeyaHune — Ccolnka Ha AaHHbl MeToa/cpeacTeo npusenera B FOCT 34332.3—2021 (npuno-

xenue A, Tabnuua 16).

Onucanune. ®yHKUKA Ge30MacHOCTN BbINOSHAGTCS, €CMNIA KOHTaKTbi Pa3OMKHYThI U TOK He Mo-
ctynaet B AC. Hanpumep, npu ncnonb3oBaHUN TOPMOXEHUS A1 OCTaHOBa OMacHOro BpallieHus
ABuraTens TopMo3sa OTMycKalTcs 3amblkarowumn koHTakTamu B 3/3/M3 CB3C cuctemax v KO-

YaTCA PasMbIKaOWNMN KOHTaKTaMu.
MoapobHoe onuncaHue faHHoOro Metoaa/cpeacTsa NnpueeaeHo B [5].

A.2 OnekTpoHuKa

aeHas Uenb — ynpasnexne oTkasamiu B TBEpLOTENbHbIX KOMMNOHEHTaX.

A.2.1 TecTupoBaHue U3ObLITOYHBLIMU annapaTHbIMU CpeACTBaMU
Llene — obHapyxeHne o0TKasoB ¢ KCMOMb3oBaHneM n3bbiTo4HbIX AC, TO €CTb C UCTMONbL3OBa-

Huem gononHuterneHolix AC, He Tpebyowmnxcs Ans peanvsauuy dyHKUmn obpaboTku.
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MpumevaHue — Ccbinkn Ha AaHHbI METOA/CPEACTBO NpusedeHs B FOCT 34332.3—2021 (npwno-
weHue A, Tabrimupbl A3, A.15, A.16 n A.18).

Onucanue. N3bbiTouHble AC MoryT ObiTb NCNOMb30BaHbI ANS TECTUPOBAHNA Ha COOTBETCTBY-
JoLLEM YaCTOTe 3anpocoB K 3a4aHHbIM (PYHKUMsAM GesonacHocTyi. Takol NoAxoA 0Bbl4HO TpebyeTcs

LS peanvsalyv nonoxeHuid nyHkros A.1.1 vnn A.2.2.

A.2.2 OInsamuyeckan o6paboTka curHanos
Llens — oBHapy>eH1e CTaTUIECKVX OTKa30B NyTem AnHammuyeckol o6paboTkn CUrHanos.

MpumeyaHue — Ccbinka Ha AaHHbIA METOL/CPEACTBO NpuBeaeHa B FOCT 34332.3—2021 (npuno-

*eHrve A, Tabnuvua A.3).

Onucanvie. [Ina oBHapyXeHns cTaTUYECKUX OTKa3OB B KOMMOHEHTax WUCMnonb3yloT NpuHyaun-
TerlbHOE U3MEHEHWEe MapameTPOB CTOPOHHMX CTATUHECKNX CUrHaMOoB (reHepupyembIX BHELLHUMW 1
BHYTPEHHUMU UCTOYHMKaMK). STOT METOA, YACTO NPUMEHSIOT B OTHOLUEHNN 311EKTPOMEXaHNYECKIX
KOMTMOHEHTOB.

MoapobHoe onucaHne AaHHOro MeToaa/cpencTsa npuseaeHo B [6].

A.2.3 CraHpapTHbIA  TeCTOBbIM fIOPT AOCTYNa W apxXuTtektypa rpaHu4Hore

cKaHUpoBaHuUs
Lierb — ynpaenenue 1 HabriogeHNe 3a NPOUCXOAALLMM Ha KaXQoM KOHTAKTe UHTErpanbHow

cxembl (MC).

MpumeyaHne — Ccbifki Ha AaHHbIi MeToa/cpeacTBo npuseaeHsbl B FOCT 34332.3—2021 (npuno-
sketune A, Tabnuubl A3, A.15 1 A.18).

OnucaHve. TeCTMpoBaHME MPaHNYHOMO CKaHUPOBaHWA npeacTasnaeT cobolh meToA nocTpoe-
Hua VIC, koTopblil noBbiaeT TecTupyemocts VIC, paspeluas npobnemy A0CTYna K BHYTPEHHUM TOu-
kaM TecTupyemoli cxembl. B TunmuHoi ckaHupyemoit no rpannuam WC, cogepxalleit BHyTpeHHWe
NOrYYECKNE CXeMbl, @ TakKe BXOAHble U BbixogHble Bydepbl, Mexay BHYTPEHHUMKU NOTUYEeCcKIMN
CXEMaMU U BXOAHBIMU/BLIXOAHBIMM Bydhepamu, CoeauHeHHbIMY C BHELIHUMU KoHTakTammn UC, pas-
MeL|aeTcs CTyrneHb perucTpa casura. Cogep uMoe Kaxaoro perncTpa casura HaxoanuTes B siuelike
[PaHWYHOTO CKaHMPOBaHMs. Fuelika rpaHnYHOro CKaHMPOBaHNA MOXET ynpaBnsATb 1 HabnoaaTh 3a
NPOVCXOASALLMM Ha KaX40M BXOAHOM 1 BbIXOAHOM KoHTakTe VIC vepes cTanaapTHbIA TECTOBbIN NOPT
poctyna. TecTupoBaHue BHYTPEHHUX nornyecknx cxem UC npoBoguTCs nyTem OTKMIOYEHUs pasme-

LeHHbIX Ha KpucTtanne (ﬂ,qpe) BHYTPEHHWUX JIOTUYECKNX CXeM CT BXCAHbIX CUIHanos, nony4aembolx
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OT OKPY>KaIOLLX KOMMOHEHTOB, V1 MOCNEAYIOLLEro BbiMOMHEHUS BHYTPEHHEro TECTUPOBaHNA. ITU Te-
CTbl MOTYT BbITb UCMOMb30BaHb! ANA 06HapyxeHus oTkasos B VC.

MoapoGHoe onvcanne faHHOro MmeTofa/cpecTsa npuBeaeHo B [7] u [8].

A.2.4 /36bITO4HLIN KOHTPOIIbL

Llenb — oBHapy»eHne 0TKa3oB NOCPEACTBOM CO3AaHNA HECKOSTbKUX (PYHKLIMOHAMNBHbBIX MOAY-
el N KOHTPOMS MOBEAEHVS KXKAOro U3 HUX A1 0BHapyKeHusi 0TKa3oB i MOCNeAYoLLero MHLn-
poBaHWs nepexoaa B GesonacHoe COCTOsIHUE Mpy oBHapyXeHUU Kakoro-nbo HecooTBEeTCTBUA B

noBeAeHNN.

MpumeuaHue — Ccbinka Ha AaHHbIN MeTog/cpeacTeo npuseaeHa B FTOCT 34332.3—2021 (npuno-
xeHue A, Tabnuua A.3).

Onucanmne. PyHKUMA 6e30NacHOCTM BbIMOMHAETCA M0 MEHbLUEH Mepe ABYMA annapaTHbIMU Ka-
Hanamu. Bbixogbl 3TUX KaHANOB KOHTPOMUPYIOTCS, 1 Ge3onacHoe COCTOSHNE UHULMVPYETCS Npu 06-
HapyXXeHWN oTKasa (B Criyyae, ecnii BbIXOAHbIe CUrHarbl U3 BCEX KaHamnos He MaeHTUYHb).

MoppobHoe onucaHne faHHOro MeToAa/cpencTaa npuseaeHo B [9].

A.2.5 QneKkTpnyeckne/aneKTPOHHbIE KOMNOHEHTLI C aBTOMaTU4EeCKOW NPOBEePKON

Llenb — oGHapyxeHue 0TKa3oB NocpeacTBOM NEPUOANYECKON NPOBEPKM CMOCOOHOCTY BbINOSI-
Herus PyHKUMM 6e30NacHOCTU.

OnucaHue. AnnapaTHble cpefcTBa TECTUPYIOTCS A0 3arycka npouecca 1 3aTem TECTUPYIOTCS
MOBTOPHO Yepes3 COOTBETCTBYIOLWIME MHTepBanbl. YO npogormkaeT paboTy TONbKO Mpu yCriosuu

YCMELLHOrro rMpoxXoXaeHUA Kaxaorc Tecra.

MpumevyaHue — Ccoinka Ha AaHHbIA MeToa/cpeacTso npusenerHa 8 FTOCT P 34332.3—2021 (npw-
noxexue A, Tabnuua A.3).

A.2.6 TeKywmMin KOHTPONb aHaNoOroBbIX CUrHanoBs

Llerib — noBbilieHne SOCTOBEPHOCTU pe3ynbTaToB N3MEPEHUIA aHaII0roBbIX CUFHASOB.

MpumeuvaHue — Ccbinkv Ha AaHHbI MeToa/cpeacTBo npusefeHbl B FOCT 34332.3—2021 (nipurio-
XeHue A, Tabnuubl A.3 n A.13).

Onucanve. Besge, roe BO3MOXHO, UCMONb3YIOT aHanoroeble, a He uudpoebie AC. B ananoro-
BbIX Npubopax oTkro4eHne i 6esonacHbie COCTOAHMSA MPeAcTaBNATCA YPOBHAMU aHanorosbIx
cUrHanoB oBbl4HO C HEeMpepbIBHbIM KOHTPOMEM BbIXOAa 3@ AOMYCKX YPOBHEN 3TuX curHanos. pu

3TOM 06ecneynBaloTCa HenpPepbIBHbIN KOHTPOSb U BbICOKast CTEMNeHb AOCTOBEPHOCTY Nnepeaaqu cur-
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Harna W CHKaeTcsa Heobxoamnmasn vacToTa KOHTPOSS PYHKUMM YyBCTBUTENbHOCTU AaTYMKOB nepe-
Jatuvika. BHelwHne uHTepdelichl, Hanpumep, NMHUNA ¢ nepefadYen UMNYNbCHBIX CUrHaMNoB, Takke

HY>XOA0TCA B KOHTPOSE.

A.2.7 CHWXKeHMe MaKCUMarnbHbIX 3HaYeHUN

Llens — noBblweHne HaaeXHOCTH KOMroHeHToB AC.

MpumvevyaHue — Ccbinka Ha AaHHbIA meToa/cpeacTso npusefeHa B FOCT 34332.3—2021 (noa-
nyHKT 8.3.2.14).

OnucaHue. KomnoHeHTbl AC ycnelwHo BbINOHAT CBOU OYHKLUK NpK 3HaYeHUAX Hanpsxe-
HWiA, KOTOPbIE OnpeaeneHbl NPU NPOEKTUPOBAHNYK CUCTEMbI U KOTOPbLIE HIDKE MaKCUMarbHbIX 3Hau4e-
HWIA, YCTAHOBMEHHbIX B crieundukaumn komrnoHeHToB AC. CHUXEHWE 3TUX 3Ha4eHun ABnseTcs
0BbI4HOM NPAKTUKON, rapaHTUPYIOLLEN, YTO Mpu BCEX HOpMarbHbIX YCITOBUAX SKCnnyaTaumm KoMno-
HEHTbI ByayT ycnewHo (yHKUVOHMPOBaTb MPY YPOBHAX HANPSIKEHUI HMKE VX MaKCUMarbHbIX 3Ha-

YEHWI.
A.3 Moaynu o6paboTku

naBHas uenb — obHapyXXeHre 0TKa30B, KOTOpble NPUBOAAT K HEMpaBWIbHBEIM pe3ynbTaTam

B Moaynsx o6paboTky.

A.3.1 MporpaMmHoOe caMOTeCTUpPOBaHUe (OAHOKaHanbHOe): npeAerbHoOe KONuM4YecTeBo

KOMOuHauumn
Lilene — onepaTtuBHoe 0BGHapyxeHve 0TkasoB B MoAynsix obpaboTku.

MpumeuyaHune — Ccbinka Ha AaHHblA MeToa/cpeacTso npuseneHa B FOCT 34332.3—2021 (npuno-

XeHue A, Tabnuua A.4).

OnucaHue. AC co3garoT ¢ UCMONb30BAHMEM CTaHAAPTHLIX METOAOB, HE YYUTbIBAOLLMX CrieLm-
anbHbIX TpeboBaHwii k 6esonacHocTy. OBHapyXeHe 0TKa30B OCYLLECTBMNAETCA C NOMOLLbIO AOMOsT-
HUTESbHBIX NPOrPaMMHbBIX (OYHKLMIA, KOTOPbIE BbINOSHSIOT CAMOTECTUPOBAHNE C UCTIONb30BaHUEM

Mo MeHbLUEN Mepe ABYX AOMNONHUTENbHBIX KOMBMHaUWIA faHHbIX (Hanpumep, 55hex n AAhex).

A.3.2 MporpamMHOe camoTecTMpOBaHue (OAQHOKaHaNbLHoe): «Gnyxaatoumnin 6uT»
Llenb — onepaTtrBHOe 06HapyXeHVe 0TKas3oB B YCTpoWCTBax NamaT (Harpumep, B peructpax)

1 gelundbpaTope KOMaH4 npoteccopa.

MpumeyaHne — Ccbinka Ha gaHHbIA meToa/cpeacTeo npuseaeHa B FTOCT 34332.3—2021 (npurio-

xenue A, Tabnuua A.4).
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OnucaHue. OGHapyXXeHWe OTKa3oB MOSMHOCTLI0 PeanuayeTcs ¢ MOMOLLbIO AOMONHUTENbHbIX
MPOrpamMMHbIX OYHKLWIA, KOTOPbIE BbINOMHAT CaMOTECTUPOBAHWE YCTPOICTB NaMATH (PErucTpos
AaHHbIX, aApPecHbIX PerucTPoB) ¢ UCMONb30BaHMEeM KOMOVHALMK AaHHbIX (Hanpumep, KomGuHauum

«bnyxparowix 6utosr»). OgHako oXBaT ANArHOCTVKONW B 3TOM criyqae cocrasrniseT Tonibko 90 %.

A.3.3 CamoTtecTupoBaHue, obecneyusaemoe AC (ofHOKaHaNbHbIM)
Llenbe — onepatuBHoe 0GHapyXeHVe OTKa3oB B MpoLEeCccope € UCMOb3oBaHUEM crieLuars-

Horo AC, KOTOPOE YBENVMYNBAIOT CKOPOCTb W PacLUMpSAIOT oBnacTe 06HapyXeHUs 0TKa3oB.

MpumedvaHune — Ccblnka Ha AaHHbIA MeToa/cpeacTeo npusegeHa B FOCT 34332.3—2021 (npuno-
XeHue A, Tabnuua A.4).

Onucanve. JononHuternbHoe cneynaneHoe AC peanusyeT (OyHKUMIO CamMOTECTUPOBaHWA ON1s
oBHapyxeHust 0Tka3oB. Hanpumep, Takum cpeacTBOM MOXET ObiTb annapaTHbIi MOAY b, KOTOPbI

LMKITMYECKN KOHTPOSUPYET BbIXOL Ha Hamnuude KOHKpeTHon 6utoBol kombuHauuMm ¢ UCnonb3osa-
H/ieM MeXaHri3Ma CTOPOXKEBON CXeMbl.

A.3.4 3anporpaMmmupoBaHHasa o6paboTka (oagHOKaHanbHas)

Llenb — onepatuBHoe oGHapy»eHne 0TKasoB B MPOLIECCope.

TMpumevanune — Ccoinka Ha gaHHbIn MeTog/cpeacTeo npueeaeHa 8 FTOCT 34332.3—2021 (npuno-
xeHue A, Tabnuua A.4).

OnucaHue. lMNpoueccopbl MOryT ObiTe CNPOEKTMPOBaHbl CO BCTPOEHHbIMY crieumaribHbIMU
DYHKLUMSMU OOHapYXeHUs U ucnpaenenns oTkasos. Hanpumep, Takylo PYHKLMIO MOXET BbINOs-
HATb annapaTHLI MOAY b, LMKITUYECKM KOHTRONVPYIOLMIA BbIXOA, onpegeneHHon 6uToBon kombu-

Hauun B COOTBETCTBUM C NPUHLUMMNOM AENCTBUA CTOPOXKEBON CXeMbl (PUCYHOK A.5).

_ | Moaynb
O3Yu N3y |« MOHUTOPVHra Mogaynb
OaHHbIX, sxopa/

ofHapyxeHus | | Bbixoaa
_ | 1 xoppeKuumn

el ombok

A

/
Taiimep,
cTopoXeBas
cxema

PucyHok A.5 — CTpyKTypHasi cxema NpoLecCopHOro MOGYnsi C CaMOTeCTUPOBAHMUEM U OBGHapyxe-
HMUEM OTKa30B

[o cux nop Takue creupanbHble MYHKUUY NPUMEHSMUCL TOMbKO B OTHOCHTENbHO MPOCTbIX

CXemax ¥ He MONyYunu LMPOKOro pacnpocTpaHeHus. OgHako Takvme dyHKUMM He criedyeT WUCKIko-

yatb B Oyaywmx paspaboTkax.
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MoapobHoe onucaHne AaHHoro MeToga/cpencrsa npuseaeHo s [10] — [12].

A.3.5 MporpaMmHoe oGHapyXeHue HecoBnaaeHuN
Llenb — onepatueHoe obHapyxxeHve oTka3os (cGoes) B Mpoueccope NocpeAcTBOM AnHamu-

YeCcKoro nporpaMmmHoOro cpaBHeHusA.

MpumeyaHune — Ccbinka Ha gaHHbi meToa/cpeactso npuseena B FTOCT 34332.3—2021 (npuno-

XeHue A, Tabnuua A.4).

OnucaHve. [1Ba Moayns B3auMHO 0OMeHVBaIOTCA AaHHbIMU (BKIHOYAA pe3ynbTaThl, TPOMEXY-
TOYHbIE Pe3ynbTaThl U TeCTUpyeMble AaHHble). Ecnu npu cpaBHEHUM JaHHbIX, BblAaBaeMblX C WC-
MOMb30BaHVEM NPOrpaMMHbIX CPEACTB B KaXA0M Moayne, 0BHapyXnsalTca pasnunyus, To oopmu-

pyetcs cooblieHne ob oTKase.
A.4 TMocTosiHHOE 3anoMUHaloLLee YCTPOUCTEC
masHas uernb — BbISBNEHWe WaMeHeHust nHdopmauum B MN3Y.

A.4.1 3awuTa cNoB MHOTOOGUTOBOM! U3OLITOYHOCTLIO
Llenb — oBHapy»eHue Bcex oAHOBUTOBbLIX 0TKa30B, BCEX ABYXOUTOBbLIX OTKa30B U HEKOTOPbIX

OTKa30B BO Bcex OuTax B 16-6uToBOM CrioBe.

MormevaHus
1 Ha gaHHbI MeToq npuBefeHa cebiflka B ?CT 34332.3—2021 (nprinoxeHwue A, Tabnuua A.5).
NAUNLOFCLIL S _ )

Onucanve. Kaxpaoe cnoso npu 3anucy B MN3Y gononHseTcs HECKONbKUMN U3BbITOYHbIMY Gu-
Tamu, Hanpumep, ans popmrposaHns MoANDULMPOBAHHOMO KoAa X3MMUHIa ¢ KO4OBbIM paccTos-
HUeM, paBHbIM 4 (Mo MeHbluen mepe). [pu KaxOaoM CHATHIBAHWMW CrioBa B pesynbTarte NpoBepku
n30bITOMHBIX MOXET BbISBNEHO, NMPOU3OLLNO N UckaxeHue. Tpyn 0BHapy>XXeHUU UCKaXKeHWA Bblpa-
BaTbiBaeTca coobLeHve o6 ownbke. [laHHbll METOA MOXET ObiTb Takke UCnonb3osaH Ansi obHa-
Py>XeHus oWKnGoK agpecaumu MOCPEACTBOM BblMMCIEHNS M3ObITOUHLIX BUTOB ANA oObeanHeHus
CrnoBa flaHHbIX C ero agpecom.

MoppoBHoe onucaHne faHHoro metoga/cpencraa npusegeHo s [13] — [16].

A.4.2 Moguduumpyemas KOHTposibHas cymMmma
Lenb — obHapykeHue BCEX OLWMUBOYHBIX HEeYeTHbIX BUTOB, TO ecTb npudbnusutensHo 50 %

BCEX BO3MOXHbIX OMTOBbLIX OLIMGOK.
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MpumeyvaHue — Ccbisika Ha gaHHbIl meTog/cpeacTso npuseneHa 8 FOCT 34332.3—2021 (npurno-

XeHue A, Tabnuua A.D).

OnucaHue. KoHTponbHas cymma 6rnoka namaTi o6pasyeTcst ¢ NOMOLLbIO COOTBETCTBYIOLLErO
anroputma o6paboTku BCex crioB B 6510ke naMAT. KOHTPOMbHasi CyMMa MOXET XPaHWUTbCS Kak [0-
nonHuTensHoe cnoso B M3Y, nubo moxeT GbiTh AoBaBneHa Kak LOonosHUTeNbHoe Crnoso B BroK
ramsTV 4ns Toro, YToBbl anropuT™M KOHTPOSIBHOM CymMMbl BbipaboTan 3apaHee 3afaHHoe 3HaveHue.
Mpwn nocnegHen npoBepke NaMsAT KOHTPOINbHasA CyMMa CO34aEeTCA CHOBa C UCMONb30BaHWEM TOro
e anropuTMa, 1 pesynbTaT CPaBHMBAETCs C 3aNOMHEHHBIM UM 3aaaHHbIM 3HaveHrem. MNpn obHa-
PYXXEHWUU pasnuunin popmupyeTcs cooblleHne ob owmbke.

MoppobHoe onucaHue JaHHOro Metoga/cpeacTsa npusefdeHo B [13].

A.4.3 CurHatypa M3 ogHoro cnoBa (8 6mT)
Llenb — oBHapyxeHre Bcex 0AHOBUTOBbIX OLUMBOK 1 BCEX MHOroBUTOBbLIX OLUKMOOK B CrioBe, a

Take npubnuanTenbHo 99,6 % Bcex BOIMOXHbIX BUTOBbIX OLUINGOK.

MpumeyaHune — Ccbifika Ha AaHHbIN MeToa/cpeacTso npuseaeHa 8 FOCT 34332.3—2021 (npuno-

Xenue A, Tabnnua A.5).

OnucaHune. Cogepxumoe 6rioka NamaTu cxxumaeTea (¢ ucnonbsosaHuem AC unm M0O) B ogHo
CIIOBO MamsaTyVi C UCMOMb3OBaHWEM anropuTMa KOHTPOSS C MOMOLLBIO LMKITNHECKOro U30bITOYHOro
kopa (CRC). B tunuyHom anroputhvie CRC Bce cogepxumoe 6roka namsTy paccMaTpuBaeTcs Kak
noGanToBbIN UM NOBUTOBLINK NocneaoBaTeNbHbIA MNOTOK LaHHBIX, B KOTOPOM BbIMOMHASTCH Henpe-
PbIBHOE MOMMHOMMWArbHOE AENEHVE C UCTIONb30BaHNEM nosiMHoMManbHoro reHeparopa. OcraTok
OT [leNneHns COXPaHAeTCs u NpeacTasnseT cobon CxxaToe COAEPHKUMOE NaMHAT — «CUrHATypy» na-
MSATU. CUrHaTypa BolYUCMIAETCA Kaxabid pas npy nocneayowem TECTMPOBAHMN U CPaBHUBaETCA C
YXE 3anoMHeHHbIM 3HaueHuem. [py oBHapyxeHun pasnuuuit dopmupyetcs cooblieHrne 06

owinbke.

A.4.4 CurHatypa U3 aByx crnos (16 6ur)
Uenb — oBHapykeHne Bcex OAHOGUTOBLIX OLINGOK 1 BCeX MHOroGMTOBbLIX OWKOOK B Criose

cocTaBrisieT npuMmepHo 99,998 % BCcex BO3ZMOXHbBIX BUTOBbLIX OLLMBOK.

Mpumeyanue — Ccbika Ha AaHHbli MeTop/cpeacTso npueeseHa B FOCT 34332.3—2021 (npuno-

xeHue A, Tabnuya A.5).

Onucanune. B faHHOM MeTohe npeaycMaTpuBaeTCs BbIMWCIEHWE CUrHATYpbl C WCMNONb3oBa-
HUEM anropuTMa KOHTPOMSA C MOMOLLBIO LKkudeckoro kopa koppekuuu owmbok (CRC), ogHako

ONMHa PEe3yrnbTUPYIOWEero 3Ha4veHns cecrasnseT no MeHbLUEN Mepe fBa crnoea. Pacu.umpeHHaﬂ cur-

16



OkoHuaTensHas
pegakums

TK 439

FOCT 34332.5—2021

HaTypa 3aHOCUTCS B NaMSiTh, MOBTOPHO BbIMUCTIAETCA 1 CPABHUBAETCA Kak OAHO CroBO. Mpw oBHa-
PYKEHUM PasNUUMn MEXAY COXPAHEHHON U MOBTOPHO BbIYUCNEHHOW CUrHaTypamu cdopmupyeTca
cooblLeHue 06 owunbke. '

A.4.5 ly6nupoBaHue 6noka

Lierb — of6HapyxeHne Bcex GUTOBbIX OLUNBOK.

MpumeuaHne — Ccbinka HA AaHHbIi meToa/cpeacTeo npusefera 8 FOCT 34332.3—2021 (npuno-
weHwe A, Tabnuua A.5).

OnucaHuve. B jaHHOM MeToae npeaycMaTpuBaeTcs AyornnpoBaHue AaHHbIX B ABYX obnacTsx
namsaTy (Hanpumep, casoeHHoe MN3Y ¢ annapaTtHbIM UK NPorpaMMHbIM CRaBHEHUEM AaHHbIX). [ep-
Basi 06NacTb nNamsTv paboTaeTt obbiuHbIM 06pasom. BTopas coaepxuT Ty e NHpopMaLmio 1 [o-
CTynHa napanmnensHo ¢ Nepsoi. VX BbIXOAbl CPaBHUBAKTCA, 1 NpU 0BGHaPY>XeHUN pasnuuuin dop-
MupyeTcsi coobiueHne 06 owmnGke. [ns oBHapYXeHNs HEKOTOPbIX BIL0B GUTOBbIX ownbok parHble

LODKHBI 3aMOMUHATLCS MHBEPCHO B OA4HOM U3 ABYX 0BnacTel naMsTh i HBEPTUPOBATLCA 0OpaTHO
npv YTEHUN.

A.5 ismeHsemble guanasoHbl NamMaTH

[naeHas uenb — 06Hapy>KeHme 0TKa30B BO BpeMs afjpecauunn, 3anncu, XxpaHeHns 1 CHUTbIBa-
HUA.

MpumeyaHue — Tak HasbiBaeMble UCTpaBumMble onbku, nepedncriertble B FOCT 34332.3—2021
(npunoxexne A, Tabnuua A.1), SBNSIOTCA OTKa3aMu, KOTopble AOKHbI BbiTb 0GHaPYXeHb! B MPOLECCe IKC-
nAyaTaunm unu AomkHb! BbiTb NpoaHanuaupoBaHbl Npy BeIBOAE A0NKM GesonacHbiX 0Tkasos. MpuyuHamm cry-
YalHbIX OLLIMBOK SIBASIOTCA: anbda-yacTuusl, 06pa3oBaBLLIMECs B pe3yibTaTe npoLiecca pacnafa, HenTpoHbl,
BHELUHWI MCTOUHWK BNEKTPOMArHUTHOrO N3MTyYEHUs U BHYTPEHHME NEPEKPecTHbIe NoMexu. BHewHui nctou-
HIK 3MEKTPOMarHUTHOrO M3y4YeHNs JOMKEH COOTBETCTBOBATDL APYruM TpeDoBaHUAM HacTOsILLEro cTaHaapTa.

PesynbTaThl BO3AEACTBUSA anba-yacTull 1 HedTPoHoB MOryT GbiTb 0OpaboTaHbl dyHKLMORNPYOWMMA
cpepcTBamu obecnevenus nonHoOTLI GesonacHocTi. Ho Takve cpeacTea obecneqeHnsi nomnHoTel GesonacHo-
CTN 3 EeKTUBHLI ANS CryYaiHbix 0Tkasos AC 1 He adhtheKTMBHLI ANA CrlyYaliHbiX CG0eB, Hanpumep, TecTbl
anst O3Y, takue kak «Bnyxaarowas Tpaektopusi», GALPAT u T.4., He ABNAIOTCS 3MPEKTUBHBIMU, TOrAa Kak
METO/b!, UCMONb3YHOLLNE KOHTPOMb YETHOCTY 1 KOAbl C uCnpasneHuem owwmnbok, Bo3paLlatolme cCoaepkumoe
A4YeeK NamsaTy, ABNAITCH aEKTUBHLIMU.

CnyvaitHbiit cBOi NPOVCXOANT, KOTAA W3MyYeHWe Bbi3bIBAET TakoW 3apsf, KOTOPbIA MOXET USMEHUTb
COCTOSIHUE MIW NEPEKITIoUNTL C HIU3KOTO YPOBHSI HAaNPSKERWA Ha BLICOKUA AYEKy NOMynpoBOAHNKOBON Na-
MSITW, PETUCTP, 3aLLenky unu Tpurrep. Takyio criyqaiiHyto omGKy HasbiBatoT «MCNPaBUMON», NOTOMY YTO cama
CXeMa U3MyyYeHneM He noBpexaaeTcs. Takve oMbk pasfensioT Ha ogHOBUTOBbIE HapyLienus (SBU) unu
0AHOCOBbITUIHbIe HapyuleHust (SEU) u mHoroGuTosble HapyleHus (MBU).
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Ecnu cxeMma, B KOTOpOW npousoLles cOoii, SBMNAETCA 3anoMUHAIOWINM 3NEMEHTOM, TakuM Kak sveiika
NamsaTh UNKU TpUrrep, To ee COCTOSHNE COXPaHUTCA A0 cneaytoLeit (HaMeuyeHHo) onepauny sanucy. HoBbie
JaHHble ByayT XpaHuTbCst NpaBubHO. B kKoMGUHATOPHOW CXeme 3TO NpuBeAeT CKopee K He3HauUTenbLHOMy
c6010, MOTOMY YTO CyLLECTBYET NOCTOSHHbIR NOTOK 3HEPruM U3 KOMMOHEHTAa, YyNpaBnalowero 3Tum ysnom.
BriysiHNE Ha COEAMHUTENbHbBIE NPOBOAA W NUHNIA CBS3M TAKKE MOXET ObiTb HE3HaUYMTENbHbIM. OAHaKo u3-3a
BonbLIEN eMKOCTY BO3AENCTBUE Ha HUX anbda-4acTuy U HERTPOHOB CUNTAIT HE3HAYUTENbHBLIM.

Takue crydaiitHbie cGoM MOTYT NPOUCXOAUTL B NEPEMEHHO NamsaTy MioGoro B1Aa, To eCTb B AuHammnye-
ckom O3Y, cratuueckom O3Y, perucTpoBOi namsaTh B MUKPONpOLECCope, KIL-NamaTh, KoHBeliepax, peru-
cTpax KoHUrypaLmm YCTPORCTB, Takux Kak aHanoro-Lndgposoii npeobpasosarens, DMA, MMU; koHTponnep
npepbiBaHuil, CNOXHbIE Taitmepsl. YyBCTBUTEMNBHOCTL K anba-yactiam 1 HeUTPOHaM 3aBHCUT OT Hanpske-
HWS UTaHNS 1 reomeTpum. Heborblune koHMUrypauuy ¢ HanpsxeHnem nutaqus 2,5 B 1 0CobeHHO Hke 1_8)

‘B noTpebytoT Gonee cepbesHol oLeHkN 1 Gonee adhPEKTUBHLIX Mep 3aLLnTbI.

VIHTEHCUBHOCTb cnyvaiiHbix cBoeB aAns (BCTPOESHHON) NaMATU HAXOLWTCA B AnanasoHe oT 700 po 1200
«ppenmbnokosy» (Fit) unu MOuT. 3T0 3TANOHHOE 3HaYeHke Ans CPaBHEeHUA C AaHHbIMW, NONyYeHHbIMIA ANS
yCTPOWCTB, peann3oBaHHbiX Ha OCHOBE KPEMHUEBOW TEXHOMOruN.

Moapo6Hoe onvcaHve faHHoro meToaa/cpeacTea npviseaeHo B [17].

A.5.1 TecTb! «WbaxmMaTHasa AOCKa» UAU «KMapLi» 4SSl NaMaTU ¢ IPOU3BOSIbHLIM OOCTYMOM

Llens — oBHapyxXeHue npevmyLecTBEHHO CTaThYecknX BUTOBbIX OLLINBOK.

Mpumevanue — Ccbinka Ha AaHHbI MeToR/cpeacTro NpuseaeHa 8 FOCT 34332.3—2021 (npurno-

xeHvie A, Tabnuua A.6).

Onwucaxve. ChopMUPOBaHHYIO B LIAXMAaTHOM Nopsifke GUTOBYIO KOMOUHALMIO HYNel 1 eanHNL
3anyCbIBAOT B AYENKM NAMATY C BUTOBOM OpraHM3aumnen. 3atem 3T AYENKU aHanNU3nPYyoT NonapHo
C Tem, 4yToBbl yBeanTbCA B UX OAMHAKOBOCTM U NPaBUribHOCTU. ALPEC NepBOiA AYEKM Takoi napb
ABNSETCH NepeMeHHbIM, a aipec BTOPOV A4eik1 3Toil napbl obpasyeTcs nytem OUTOBOrO MHBEPTH-
poBaHuA nepeoro agpeca. py NepBOM MPOXOXAEHUU AManasoH afpecoB NamATh MPOXOAAT B
HanpasneHun Goree BbICOKUX NEPEMEHHbIX afpecos, a Nnpu BTOPOM NPOXOXAEHUN — B Hanpasne-
HUW Bonee HM3KMX agpecos. MNMocne 3Toro 06a NPOXoXAeHNA NOBTOPSIOT C 3apaHee 3afaHHbIM NH-
BepTVpoBaHneM. Mpn oBHapyxXeHU kakoro-nnbo pasnnuns popmupyetcs cooblleHne o6 oTkase.

Mpn «mapLieBom» TecTuposaHuu O3Y AYeitku NaMsATU ¢ BUTOBO OpraHMsaLumnen 3anonHsT
YHUDULMPOBAHHBLIM MOTOKOM 6uTOB. PN NEpBOM NPOXOXAEHUN AYENKN aHANU3NPYIOT B HUCXOAA-
LWel nocrneaoBaTenbHOCTY; NPOBEPSAIOT NPaBUSIbHOCTb COAEPXXUMOro KaKI0N AYeikn 1 ee coaep-
Xumoe UHBepTUpyroT. CogepXrMoe, co3aaHHOe NPu NepBoM NPOXOXAEHUW, pacCMaTpuBaloT Npu
BTOPOM NPOXOXAeHun B yGbiBatoLlem rnopsake n Tak xe obpabarbiBaioT. lNepBbie NpoxXoXaeH:s
NOBTOPSIOT C NPeABaAPUTENBHO MHBEPTUPOBAHHLIMU 3HAYEHVSIMU B TPETHEM 1 HETBEPTOM MPOXOX-
neHvsx. Mpu oBHapyXeHun pasnuunii dhopmupyetcsa cooblueHne ob oTkase.

MoapobHoe onucaHne gaHHoro metoga/cpeacTea npuseaeHo B [17], {18].
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A.5.2 TecT «6nyxaarowas TpaeKkropua» Ans naMaTy ¢ NPOU3BOJIbHLIM 4OCTYNMOM
Lierns — oBHapyXeHUe CTAaTUYECKNX 1 AMHAMNYECKUX BUTOBbLIX OLWNOOK, a TaKKe NepeKkpecT-

HbIX MOMEX Mexay aderkamy namatu O3Y.

MpumeuaHue — CcbinNka Ha AaHHbIA METOA/CPEACTBO NpuBeaeHa B FOCT 34332.3—2021 (npuno-

wenue A, Tabnuua A.8).

Onucanve. Tectupyemyto obnactb namat O3Y uHULManusnpyoT (3anonHAT) YHUPULMPO-
BaHHbIM MOTOKOM BGUTOB. 3atem CofepKUMOoe NepBoi AYerku MHBeppryroT, N OCTanbHy 4acTb
NaMATY aHANM3UPYIOT Ha NPaBULHOCTb. [locne aToro CoAePXNMoe NepBO AHENK NOBTOPHO UH-
BEpTVPYIOT 4SS BO3BpaTa B UCXOQHOE 3HAYeHWe, v BCIO Mpouenypy NoBTOPSAIT ANA cnegyowen
sueliku. BTopoe npoxoxgeHue «Mogen bnyxaatoero utay oCyLIeCTBNAIT NpU UHBEPCUN BCEX
nepBOHaYanbHO HasHaueHHbIX 3HaueHui namaTy. Mpu oGHapyxeHun pas3nuuuin popmmpyeTcst co-
obueHue 06 owmnbke..

MoppobHoe onncaHve faHHOoro meToaa/cpefcTea npuseaeHo B [19].

A.5.3 TecTbi «GALPAT» m «[po3pauHeii GALPAT» ana namaT¥ ¢ NPoOU3BOJibHbLIM
BOCTYINOM
Llenb — oBHapyXeHue CTaTndeckux GuToBbiX OOk 1 BonbLUoi YacTy AUHaMUYECKKX CBS-

3en.

MpumeuaHue — CCbinka Ha AarHbIA METOL/CPEACTBO NpuBELeHa B [OCT 34332.3—2021 (nipwrno-

xeHve A, Tabnuua A.6).

OnucaHue. MNpu TecTrposaHm O3Y «MONapHoit 3annchbio—-CUMTbIBAHNEMY (TECT «GALPAT»)
BbIGpaHHylo 0BacTb NamsT¥ cHavana UHULNANMSNPYT YHUULIMPOBAHHO (To ecTb BCE norude-
ckue «0» unn Bee «1»). Mocre aToro nepsyto AUENKY NamsaTV TECTUPYIOT U 3aTeM UHBEPTUPYIOT, 1
BCE OCTarlbHbIE SIMEliKV aHanU3NpYKT Ha NPaBUNbHOCTL COAEPXMMOTO. Focrne Kax/aoro 4ocTyna no
YTEHWIO K OAHOI 13 OCTaBLLNXCS SHEEK MHBEPTUPOBAHHYIO SHElKy TaKkKke NPOoBEPAIT. ITy npoLie-
LYPY NOBTOPSAOT ANS KAXAO0N AYeiikh B BbIOpaHHOK 0bnacTi namAaTy. BTopoe npoxoxaeHve Bbirnos-
HAOT NPOTMBOMNONOXHO nepsomy. Jlobble pasnuuus nPUBOAAT K opmmposaHuio coobLieHnsa ob
owubke.

TecTupoBaHue «NPO3PaYHON MOMNAPHON  3aAMUCHIO—~CHATBIBAHNEMY (TeCcT  «MpoO3padHbIi
GALPAT») npeacTasnsieT coboit BapuaLyio on1caHHO Bbille npoueaypbl: BMECTO UHULhanmsaumm
BCEX siueek B BbiIGpaHHOM 06r1acTy NamsaTy CyLLECTBYIOLLEE COAEPKMMOE OCTAETCsH HEMIMEHHBIM, a
LS CpaBHEHUs COAePXKMMOro Habopa s4eeK UCToNb3YIOT KOHTPObHBIE CYMMbI («curHaTypbly). Bbi-
BUpaloT NepByo TECTUPYEMYIO AYelky obnacTi NamATY, BIMUCAAIOT 1N COXPAHAIOT CUrHaTypy S1

BCEX OCTaBLUMXCH Avyeek obnactu. 3aTem TectTupyemble AYEAKA VIHBepTleleTg/VI NOBTOPHO BbIYUC-

19



OkoHuarensHas
pegakums

TK 439

FOCT 34332.5—2021

nsoT curnaTypy S2. (Mocne Kaxaoro AoCTyna rno YTeHUto K OfHOV U3 OCTaBLUVXCA AYeeK NHBEpPTH-
pyeEMyIo SueiiKy Takke NpoBepsitoT.) Curnatypy S2 cpasHuMBaioT C curHaTypoi S1, n npw rnrobom
pasnuuun Bolgaetcst coobuleHne ob owmnbke. TecTpyemyio AYERKy MOBTOPHO MHBEPTUPYIOT ANA
NOBTOPHOrO YCTAHOBIIEHNA UCXOLHOrO COAEPXIMOro, @ CUrHaTypy S$3 Bcex OCTaBLUNXCA AYEEK f10-
BTOPHO BbIMVCMAIOT 1 CPABHUBAIOT C curHaTypoit S1. Jilobble pasnuyuis NpUBOAAT K BbiAa4e c0006-
weHws o6 owmbke. Bee aueinkn namsaTi B BbIBpaHHOW 0BnacTy TECTUPYHOT TeM e cnocobom.

Moapo6Hoe onucaHue 4aHHoro veTogalcpeactea npuseaeHo B [19].

A.5.4 TecT «<AGpaaM» AN NaMATHA C NPOU3BOJILHLIM AOCTYTIOM

Llene — oGHapyxeHve BceX NoCTOoAHHbIX OTKa30B W OTKA30B B COEAVHEHUAX MeXay avenkamu

NnaMATU.

MpumeyaHune — Ccbinka Ha [AaHHbI metoa/cpeacTso npuseaeHa 8 FTOCT 34332.3—2021 (npuno-

xenne A, Tabnuua A.6).

Onwcanue. Mpu ncnornb3oBaHun TectTa «Abpaam» [AMAarHoCTUYECKVIA OXBAT Bbillie, 4em npu Te-
CTe «ronapHas 3anucb—cynTbiBaHue». Yncno onepatuii, HeOBXOAUMBIX 415 BbINOMHEHA BCETO Te-
CTMPOBaHUS NaMsTW, CocTaBnAeT npumepHo 30 1, rae 11— YUCNO AHEEK namMsiTh. TecTupoBaHue
MOXeT BbiTb «MPO3payHbIM» NPV BbiMOMHEHUM 3aMOMUHAHNA U TECTUPOBAHNA B pasnuyHbIX Bpe-
MEHHbIX CerMeHTax B nepuope pabovero uukna.

MofpoBHoe onucanne AaHHOro MeToAal/cpescTea NpUBEAEHO B (19], [20].

A.5.5 BUT YeTHOCTHU
Liens — obHapyxeHne 50 % BCEX BOSMOXKHbIX 6UTOBbIX OLUMBOK B TECTUPYEMON obnacTy na-

MATHU.

Mpumevanue — Ccbinka Ha AaHHbIM meton/cpeacTso npuseaeHa B FOCT 34332.3—2021 {npuno-

xeHue A, Tabnmua A.6).

OnucaHvie. Mpy KOHTPOME NaMsATH C NPOU3BOIIbHBIM AOCTYNOM € MOMOLLBHO BUTa UETHOCTU Kax-
[10€ CrIOBO B MaMATY PaCLUMPSIOT Ha ofuH 6ut (But YETHOCTM), KOTOPbIA AOMOJHAET KaX/A0€e CroBo
10 YETHOTO UMK HEYETHOrO YKNCNA NOTUYECcKUX eAnHULL. YeTHOCTb CroBa AaHHbIX NpoBepPAT Npn
KaXaoM YTeHNu. py 0BHaPYXEHWM NOXKHOTO YMCNa eAUHNL, OOPMUPYETCS cooblueHue o6 omnbke.
BbiGOp YETHOCTY UMM HEYETHOCTM CrieflyeT OCYLECTBNATL Tak, yTOoBbl BCAKWIA pa3 B criyvyae 0TKasa
He BblAABaroCch HUUEro, KpOMeE Hynesoro (sce «0») 1 eanHUYHOTO (Bce «1») crnosa, BeipabareiBa-
MOCh YBELOMIIEHUE O TOM, YTO 3TO CMOBO HEMPaBUIbHO 3aKOANPOBAHO. KOHTpOmnb YeTHOCTY TaKkKe
MOXET GbiTb UCMOMB30BAH A4St OBHapYXeHUsi OLUIMBOK agpecauuu, ecrn YeTHOCTb onpeaenaeTcs
onst o6beMHEeHNS CrnoBa [laHHbIX C ero afpecom.

MoppoBHoe onucaHue JaHHOro MeToaa/cpeacTsa NpuBeAeHo B [21] — [23].

4
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A.5.6 KoHTponb namaATM C  NPOU3BOJIbHLIM  AOCTYNOM C noMouwbio
moaudUuuMpoBaHHOTrO kofa X3MMUHra wnv o6HapyxeHue owWnUOGOK AAHHBLIX C MOMOLLLIO
KoOoB 0B6HapyXeHUA U UCNPaBIieHUR own6okK

Llenb — o6HapyXeHue BCeX HeYETHBIX BUTOBBIX OTKA30B, BCEX ABYXOUTOBbBIX OTKA30B, HEKOTO-

pPbiX TpeX6VITOBbIX OTKAa30B U HEKOTOPbIX MHOroOUTOBbLIX OTKA30B.

MpumeuaHue —Cwm. Tawke A4.1n B.3.2. CCbiNKa Ha AaHHblil MeToA/cpencTso nprseaeHa B rocT
34332.3—2021 (npunoxetue A, Tabnuua A.6).

OnucaHve. Kaxaoe CrnoBo B MaMsATV PacLUMPSIOT HECKONbKMMA n3BbITOYHBbIMKM BuTamu Ans
hopMUPOBAHUA MOANKDULIMPOBAHHOMO koA XaMMVHra ¢ paccTosHveM XOMMuHra, pasHbIM no
MeHbLuel Mepe 4. Tpy KaXkOOM CHUTLIBAHIN CrioBa pesynbTaTbl NPOBEPKY N3BBITOYHBIX BUTOB MO-
FyT NoKasaTb, NPOU3OLLSTO TN UCKaXEHNEe Unu HeT. [Mpu oBHapyXeHUW pasnuuni hopMmnpyeTes co-
obeHne 06 owmnbke. JTa npoueaypa MOXeT BbITb TAKOKE UCMOMNb30BaHa AN 0GHaPYXeHs OWMOOK
azpecauuvn Npu BIYNCHEHNM N30BITOUHBIX 6uTOB ANA 06bLeOVNHEHNS AaHHBIX C ero aapecom.

MoapobHoe onncaHne AaHHOro MeToga/cpencTea npuseaeHo B [24].

A.5.7 [OyGnupoBaHuWe CcO CpaBHEHUEM O3Y ¢ AC wmm MO u TecTupoBaHue
YyTeHueM/3anucbio

Llenb — oBHapyxeHne Bcex GUToBbIX owmnBoK.

MpumeuyanHune — Ccoinka Ha [aHHblit MeToa/cpeicTBO npuseerHa B TOCT 34332.3—2021 (npuno-

weHve A, Tabnuua A.6).

OnucaHue. AjpecHOe NPOCTPaAHCTBO COASPXKMNT ABE HaCTU. Mepsasi YacTb NAMATU PYHKLNOHK-
pyeT B HOpPManbHOM pexume. Bropas yacTb namsTit COASPIKUT Ty e MHpOpMaLMo U JOCTYNHa
napannenbHo ¢ Nepsoi. Beixofbl 3TUX yacTel namatv cpasHuBatoT. [py oBHapyxeHum pasnuunii
thopmupyeTcs cooblueHne 06 owwmbke. [ina oOHapyxeHUs HeKOTOPbIX BUAOB BUTOBbIX OLLIMOOK AaH-
Hble CrieflyeT CoXpaHsTb MHBEPCHO B OAHON 13 ABYX yacTen namsaT 1 obpaTHO NHBEPTUPOBATLCA

Npu YTEHUW.
A.6 YcTponcTsa BBOAa-BbIBOAA U uHTepdenchI (BHelHNA OGMeH)

"maBHasa uenb — oBHapyKeHne 0TKa3oB Ha yCTpoWCTBax BBOAA W BbIBOA2 (undbposble, aHa-
FOTOBbIE, MOCHEAOBATENBHBIE UMM MaparnnerksHbie) 1 NPeaoTepalleHne JarbHelien nepenaqm

HeJOoMYyCTUMBIX BbiXOAHbLIX LOaHHbIX.
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A.6.1 TecTupyowas KomMGuHauus
Llenb — oBHapyXeHne KOHCTaHTHbIX (cTaTUUECKMX) OTKA30B 1 NepeKpecTHbIX NOMEX.

Mpumeyanue — CCbiNKi Ha AAHHbIA meTon/cpeactso npuseaerbl B FOCT 34332.3—2021 (npwno-
xeHue A, Tabnuubl A7, A 13 n A14).

Onucanve. Tpy NCNoMnb30BaHNK 3TOTO METOAA PeanuayrT He3aBUCUMOE OT NOTOKa [aHHbIX
LMKMYECcKoe TECTUPOBAHNE BXOAHBIX 1 BEIXOAHbLIX 3IEMEHTOB. B HEeM UCNONb3YIOT onpenenex-
HYIO TECTUPYIOLLYIO KOMOUHaLMIO ANA CPaBHEHUA HabroaaeMblX 3Ha4YEeHUA ¢ COOTBETCTBYOLLMMK
OXNOAEMbIMUI 3HAYESHUAMN (PUCYHOK A.6). ViHdhopMaLms TecTrpytoLei kKomBuHauMu, CHATbIBaHUE
Vi OLIeHKa TecTupyoLen KomouHaumm AOIKHbI 6biTh BbIOpaHbl HE3aBUCUMbBIMW APYr OT Apyra. Te-

cTUpytoLLas komBuHaLma AomkHa ObiTh BbiBpaHa Takow, 4Tobbl HE OKasbiBaTb HebnaronpuaTHoOro

BNUsHMA Ha onepauun YO.

Mepuoguueckan rexepauvs
TecTupyioliei komBuHaLmwi

Bxop (1)‘ ' Bxoa (7} \ Bxoa (m)

Cucremnas obpaboTka

| |
Bbixoa (2)‘ Boixoa ()
bIXOA, (11 Bbixoy, (3) l’ Boixoz ()
¥ ¥ ¥

o)

ConocTrasneHune ¢ oxXnjgaembim
YPOBHEM BbLIXOAHOrO curHana

PeaynbTar
TeCTUpOBaHVA

PucyHok A.6 — TpnmeHeHve TecTvipyroLen kKomBuHaLun Ans oBHapYXeHWs 0TKa3oB

A.6.2 KogoBas 3awmra
Llenb — oBHapyxeHue Criy4anHbix OTKa3os AC 1 cuctemaTuyeckux owmnbok B MOTOke

BBO/a/BbIBOL4A AaHHbIX.

Mpumeuatue — CcbiNku Ha AaHHbIA MeToa/cpeacTBo npuseaeHsl B FOCT 34332.3—2021 (npuno-
xenue A, Tabnuupl A7, A.15, A.16 n A.18).

Onucanue. MNpoueaypa, peanusyiollas KOAoBYIO 3alnTy, NpefHasHaqeHa ans 3alNTLI BBO-
VMO 1 BIBOOUMOW UH(pOpMaLK OT CUCTEMATUHECKNX W cnyvaiiHbix oTkasos AC. MNpumererne
KOZJ0BON 3alMThl oGecneunBaeT 3aBUCMOE OT NOoTOKa AaHHbBIX obHapyXeHue 0TKa3oB BXOAHbIX 1
BLIXOAHBIX MOAYNe ¢ UCronb3oBaHNEM U30bITOHHOCTM nHcbopmaLmn nmnn BpeMeHHoN n36bITOY-

HOCTY. OBBLIYHO 3BBLITOUHAS MH(OPMALWA HAaNaraeTCa Ha BXOAHbIE U/WNK BbIXOAHbIE AAHHbIE, TEM
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cambiv 06ecreynBaroTCa CPeACcTBa ANt MOHUTOPUHIa NPaBuibHOCTH orepaunin BXOAHbIX U BbIXOA-
HbIX CXEM. BO3MOXHO NpUMeHeHe MHOMX MeTOA0B. Hanpumep, curHan HEeCyLLEil YacTOTbl MOXET
6bITh HAMOKEH Ha BLIXOAHON CATHAN AaTduka. Mocre 3Toro Norviecknin Moayrb MOXeT NpOBEPUTL
HarnuuMe 4acToThbl Hecyllei, nMbo Ha BbIXOAE KaHana MoryT 6biTh fo6aBneHsl N36bITOMHbIE KOAO-
Bble GUTHI AN KOHTPONS AEACTBUTENBHOCTM NPOXOXASHNSA crHana Mexay norn4eckiim Moaynem
/i OKOHEYHBIM MCTIONMHUTENBHBIM YCTPOVCTBOM.

MogpoBHoe onucaHvie AaHHOro MeToAa/CpeacTBa NPUBEASHO B [23].

A.6.3 MHOroKaHanbHoe napannefbHoe BbIXOAHOe yCTPOWUCTBO
Liens — oGHapyeHue CriyqaiiHbIX 0TKasoB AC (KOHCTaHTHbIX OTKa30B), OTKa30B, obycnosrex-
HbIX BHELUHUMV BO3AEWCTBUSIMY, BPEMEHHDBIX COOEB, 0TKa30B aApecaLyi, NocTeneHHbIX OTKa30B U

CaMOYCTPaHSIOLLNXCS OTKA30B.

Mpumedyanue — Ccbinka Ha JaxHblit MeToa/cpelcTBO NpuBeEeHa B rOCT 34332.3—2021 (npuno-

xeHue A, Tabnuua A7)

Onvicanne. STO 3aBUCMMOE OT MOTOKA [aHHbIX MHOFOKaHanbHoe napannensHoe BbiXoAHoe
YCTPOWCTBO C HE3aBUCUMBIMM BbIXOAaMM A 0BHapYxKeHNs cnydaitHbix oTkaszos AC. OGHapyxeHue
OTKa30B OCYLLECTBSIETCA G NOMOLLbIO BHELLHNX KOMMNapaTopos. Mpu nosiBneHun oTkasa YO Heno-
CPELCTBEHHO OTKMIoYaeTCs. [laHHas Mepa aheKTNBHA TOSbKO B ClyHae, ecnv NOTOK AAHHbIX 13-

MEHSETCH B UHTepBane guarHocTU4eckoro TeCcTUpOBaHUA,

A.6.4 KoHTponupoBaHue BbIXO4OB
Lienb — oBHapyXeHue Cry4aiHbix OTKa3oB, OTKa3OB, 06yCcrnoBnEeHHbIX BHELUHUMUA BO3AEn-
CTBUSIMU, BPEMEHHbIX c60eB, 0TKa3oB aapecaLum, NOCTENEHHbIX OTKa30B (Ans aHanoroBbIX CUrHa-

OB) 1 CaMOYCTPAHAIOLLIUXCS OTKa30B.

MpumeuaHue — Ccbinka Ha AaHHbIN meTop/cpenctso npveeaera 8 FOCT 34332.3—2021 (npuno-
xeHue A, Tabrnvua A7).

OnvicaHve. STO 3aBUCMMOE OT MOTOKa LaHHbIX CPaBHEHWE BbIXOAHBIX AAHHBIX C HE3aBUCH-
MbIMU BXOAHBIMY AAHHBIMA Af1S1 OLIGHKW COOTBETCTBUA ONPEAEerneHHOMY AnanasoHy aonycka
(Bpems, sHaueHve). OBHapyXeHHbIN 0Tkas He BCeraa CBA3aH C HenpaBuibHbIMW BbIXOAHBIMY AaH-
HbIMW. [laHHas Mepa addeKTVBHA TOSIbKO B CilyYae, eCriv NOTOK AAHHBIX VU3MEHAETCSH B VHTEpBare

ONArHOCTUYECKOro TeCTUPOBAHNA.

A.6.5 CpaBHeHue/ronlocoBaHue AaHHbIX Ha Bxoae
Llenb — oBHapyxeHne criydaiHbiX OTKasoB, OTKA30B, obycnosneHHbiX BHELWHUMA BO3fen-
CTBUSIMM, BpEMEHHBIMM cBosimu, cBoaMM agpecauymm, cooamm n3-3a npeiicda (Ans aHarnoroBblX cur-

HanoB) 1 cBOSIMU U3-3a NEPEXOAHBIX NPOLIECCOB.
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MNpumevaHune — CCbinkn Ha JaHHblil METOA/CPEACTBO NpUBELEHbI B TOCT 34332.3—2021 {npuno-

XeHue A, Tabnuubl A7 n A13).

OnvcaHvie. DTo 3aBUCALLEE OT MOTOKA AaHHbIX CPaBHEHWE HE3aBUCUMBIX BXOOHbIX JaHHbIX
NS MPOBEPKN COOTBETCTBUSA ONpeAeneHHoOMy AManasoHy ponycka (Bpemsi, s3HadeHue). Peanusye-
Masi M3BbITOUHOCTb MOXeT BbiTe 1 13 2, 2 13 3 1nm Gonee Bbicokas. [laHHaa Mepa adekTBHa

TONBKO B criyyae, ecnu noTok [aHHbIX N3MEHASTCA B nHTepsane ANarHoCTU4YeCcKoro TecTupoBaHunA.

A.7 NiapwpyThbl A3HHbIX (BHYTpEHHUK OBNEH)

ImasHas Lenb — obHapyXXeHne OTKa3os, 06yCrOBIIEHHBIX VICKXKEHUSIMM MPY Nepefaqe nh-

dopmariun,

A.7.1 OnHOGUTOBaA annapaTHas U3bbITOYHOCTb
Lenb — oBHapyXeHWe BCeX HEYETHBIX BUTOBbLIX OWWBoK, To ecTb 50 % BCEX BO3MOXHbIX 6u-

TOBBIX OWMOOK B MOTOKE AaHHbBIX.

Mpumeyanue — Ccolnka Ha [i@HHblit METOL/CPEACTBO NpuBefeHa B FOCT 34332.3—2021 (npwuno-

wenue A, Tabnuua A.8).

Onucarue. WnHy pactuinpaAoT Ha 04HY OOPOXKKY (6MT)§M 3Ty AOMOMHUTENDHYHO JOPOXKKY (6uT)

MCNOrib3YIoT ANA obHapyXeHus 0TKasos nyTem NpoBepkn Ha YEeTHOCTL.

A.7.2 MHoro6uToBas annapaTtHas U3bbITOYHOCTb
Uens — (P6Hapy>KeHme OTKa30B B NpOLIEcce Nepefaynt no LuHe v B NocnefosatenbHbIX ka-

Hanax CBA3N.

Mprumeuarnne — Ccoinka Ha JaHHbI MeToA/CPeACTBO npusejeHa B rOCT 34332.3—2021 (npuno-

»eHve A, Tabnuua A.8).

Onucanue. LLUnHy paclivpsioT Ha ase unn Bonee Aopoxex (6MTOB)% W TN [ONOSTHUTENbHBIE

AOPOXKNA (BUTbI) NCTIONL3YIOT Ars 0OHAPYXEeHWHA 0TKa3oB C npUMeHeHeM Koaa XaMmuHra.

A.7.3 MNonHas annaparHas U3GbITOYHOCTL

Llenb — o6HapyXeH1e 0TkasoB B MpoLiecce Nepefaqn AaHHbIX nyTem CpaBHEHUs CurHanos

LBYX LUKH.

Mpumedanne — Ccobinka Ha [aHHbI MeToA/CpeacTBo npuseeHa B FOCT 34332.3—2021 (npuno-

weHve A, Tabrnuua A.8).
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Onucatue. WnHy .u.y6nmpyroT,7 1 AOMOMHUTENBHYIO WNHY KCMOMb3YIOT AfA OoBHapYyXeHNs oTka-
30B.
A.7.4 AHanu3 ¢ Ucnosib3oBaHneM TeCcTUPYIOWNX KoMOGuHaLUnn

Lernb — oBHapyXeH1e KOHCTaHTHbIX OTKa30B 1 MEPeKPeCTHbIX roMex.

MpumedaHune — Ccbiika Ha [aHHbIA MeTOA/CPeACcTBO NpuBeieHa B rOCT 34332.3—2021 (npuno-

xeHue A, Tabnuua A.8).

Onvicanve. OCYLLECTBNAOT HE3aBUCKHMOE OT MOTOKa AaHHbBIX LMKIMYecKoe TecTupoBaHue
MapLUpyTOB OaHHbIX. MCronb3ylT OnpeAeneHHyo TECTUPYIOLWYI0 KOMBMHaLMIO ANA CPaBHEHUA
HabroAaeMbIX 3HaUEHWA C COOTBETCTBYIOLIMMU OXUAAEMbBIM 3HaUYEHUAMU.

CunTbiBaHue MHOPMAaLMK TECTUPYIOLWEA KOMONHaLMKM U €€ OLIeHKY criefyeT OCyLlecTBiATb
He3aBMCUMO APYr OT Apyra. Tectupytouias koMBMHaLMs JOmkHa BbiTb BbiBpaHa Takow, yToObI HE
okasbiBaTb BNuAHMS Ha onepauum YO.

A.7.5 N36LITOYHOCTL MpU nepepaye

Llenb — 0BHapy>eH/e CaMoyCTPaHSIOLLXCA 0TKa30B Npu Nepeaade Mo LUKHe.

MpumeyaHune — Ccbinka Ha AaHHbIA meToa/cpeactso npusesera 8 FTOCT 34332.3—2021 (npuno-

wenve A, Tabnuua A.8).

Onucanune. VHbopmaumio nepeaatoT rnocnefoBaTeslbHO HECKONBKO pas. MoBTOpEHUE OCY-
LECTBISIOT TOMBKO A5t OGHAPYXXEHUS CamMOyCTPaHSIOLNXCA OTKASOB.
A.7.6 UHdopMaLMOoHHasA U3GbITOYHOCTL

Lienb — oBHapyxeHue 0TKa3oB Npu nepejaye no wnHe.

MpumevaHue — Ccbinka Ha JaHHbI MeToa/CpeacTBo npuseieHa B FOCT 34332.3—2021 (npuno-

xeHue A, Tabnnua A.8).

Onvicanve. [laHHble nepegatoT Oriokamn BMecTe € BbIUVNCIIEHHO KOHTPOMNbHOM CyMMOWN ANs
kakaoro 6rioka. 3aTem B NPUEMHIKE OCYLLECTBNASTCS BblUNCIIeHe KOHTPONBHOW CYyMMbI NOMNYy4eH-
HbIX AAHHBIX U CPaBHEHWE C NPUHSATON KOHTPOSbHON CYMMOIA.

A.8 VlcTOUHUK NUTaHUSA

[naBHas Lenb — oBHapyeHne 0TKa3oB Wiy yCTOMYNBOCTb K OTKasam, Bbl3BaHHbIX AEMEKTOM
NCTOYHMKA NMUTaHUA.

A.8.1 3aluTa OT NepeHanpsXKeHUs ¢ 3aWUTHLIM OTKIIOYEHNEM

Lienb — sawuta Cb cnctem 0T NepeHanpsxeHnsa.

-
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MpumevaHne — Ccoinka Ha LaHHblii MeToa/CpeacTBo npuseaena B rOCT 34332.3—2021 (npuno-

XeHue A, Tabnuua A.9).

Onucanue. MepeHanpsikeHne obHapYXNBaeTCs AOCTaTOYHO paHo C TeM, YTOObI BCE BbIXOAbI
MOV BbiTb NEpexrioveHbl B 6e30nacHoe CoCTOAHNE NyTem OTKITIOHEHUSA SNEKTPOrNUTaHUs uin ne-
PEKMIOUYEHMNS Ha BTOPO NCTOUHWK NMUTAHUA.

MoapobHoe onvucaHne AaHHOro meToaa/cpeacTsa NpuBeaeHo B [25].

A.8.2 KOHTpOnb HanpsikeHU BTOPUYHOTO UCTOUHUKE nuTaHua
LUenb — KOHTpOnuposaHue HaMPSXEHN BTOPVNHHbLIX UCTOYHUKOB MUTAHNA 1 HUUMMpoBaHue
nepexoga B 6esonacHoe coCTosAHWE, eCni 3HAUEHNE HaMPSKEHNS HE HaXOANTCs B 3a4aHHOM Ana-

nasoHe.

MpumevyaHne — Cobinka Ha [aHHbI MeToA/CPEACTBO NpuseaeHa B rOCT 34332.3—2021 (npuno-

xeHue A, Tabnuua A.9).

Onwcanue. HanpspkeHne BTOPUYHOTO NCTOUHNKE NUTAHNA KOHTpONMPYeTCs. dneKkTponuTaHne
OTKAIOUAETCS NMBO MPOVICXOAMUT NEPEKIioHeHe Ha BTOPONA 60K NUTAHUS, €CNU HanpsKeHre He

HaxoguTcsa B 3afaHHOM ananasoHe.

A.8.3 OTKNIIOYEHME CUCTEMbI NPU CHUKEHUN HanpsXkeHus nuTaHus
Llenb — OTKMIOYEHNE 3MEKTPONUTaHNA C coxXpaHeHnem BCel KPUTUHECKN BaXKHOW MHGOpMa-

LA,

MpumeyarHune — Ccblnka Ha JaHHbIA MeToA/CcpeacTBo npuseseHa B FOCT 34332.3—2021 (npuno-
weHue A, Tabnuua A.9).

OnucaHue. 3apaHee BbIABNAOT nepeHarpsikeHue unn CITVILLKOM HU3KOE HanpskeHwe nuta-
HWA, B Npefenax KoTopbiX obecrneynBaeTcs BOSMOXHOCTE COXpaHeHUA BHYTPEHHEro CoOCTOAHWA B
aHeprosaBmcmmoﬁ naMaTy U Nepeso, BCEX BLIXOAO0B B BezonacHoe COCTOSHME C MOMOLLbIO NPOoLe-

[ypbl OTKIIOYEHS! AMEKTPONUTaHWS, NGO NepeKntoYeHs Ha BTOPOW GNOK MUTAHUS.

A.9 BpemeHHONK # NOrMYECKNIA KOHTPOJb NOCNEeA0BaTeNIbHOCTU BbINONTHEHNSA nporpamMm

IMagHas Uenb — 0BHapY»eHNe NCKaKEHHbIX NPOrpaMMHbIX nocneposaTenbHoCTeR. VckaxeH-
Has MporpaMMHas MocrefoBaTerlbHOCTb NOABNAETCH, ecrnn OTAEMbHbIE 3fIEMEHTHI Mporpammel
(Hanpumep, NporpammHbie Moy, NOANPOrpaMmbl URM KOMaHb!) 06pabaTbiBalTCA B HENPaBANb-
HOM rocrnefoBaTenbHOCTW, WK B HEeCOOTBETCTBYIOLMIA NEpUo BpemMeHu, unu ecnu cbunacb Tak-

TOBas YacToTa npoueccopa.
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MpumedaHue — CCbiNkv Ha AAHHYIO TPy MeTOA0B/CPeacTs NpuBeAeHb! B rOCT 34332.3—2021 (npunoxe-

Hue A, Tabrmust A.15, A.16 n A.18).

A.9.1 KOHTpOMbHbLIA AaTYMK BpeMeHH ¢ oTAenbHOU BpeMeHHoW 6a3oin 6e3 BpeMeHHOro

OKHa
U,e.l'lb — KOHTpOnnpoBaHne rnoseeHua v nocriegoBarenbHOCT! BbINONHEHWA NPOrpaMmm.

Mpumevarue — Ccbinku HA AaHHbIA MeToa/CpeACTBO NpUBEAEHb! B rOCT 34332.3—2021 (npuno-

xeHne A, Tabnuubl A.10 n A11).

OnvcaHvie. BHeluHne cpeacTsa onpefeneHna BpeMenn ¢ oTaenbHon 6ason BpeMeHu (Hanpu-
Mep, KOHTPOMbHbIA AaTHUK BPEMEHM) NepUoANEcky NepexiioHaTea AnA KOHTpONSA noBefeHns
KOMMbIOTEPA W NMOCHef0BaTENBHOCTU BHINONHEHNA nporpamm. BaxHo, 4TOObl MOMEHTbI NEPEKITo-
yeHus Bbiny NPaBUIbHO pacnonoXerbl B NporpaMmme. KOHTPOMbHbIA AaTYMK BPEMEHU HE NEPEKIIHO-

yaeTcs ¢ onpefeneHHbIM (OUKCMPOBaHHBIM NEPUOAOM, OAHAKO AMNS HEro 3a4aloT MakcMarbHbI

vHTEpBar.

A.9.2 KOHTpONnbHbIA AATYUK BpeMeHHn C oTAenbHOW BpeMeHHOW 6a3oi U BpeMeHHbLIM

OKHOM
ilenb — KOHTPOIb noseneHnAa n 1nocrnesoBaTensHOCTU BbINONHEHVs TIpOrpamMm.

MpumeyaHne — CcbIfIKV Ha AaHHbIR METOA/CPeAcTBo NpuseeHbl B FrOCT 34332.3—2021 (npvne-

xerune A, Tadnuusl A 10 A1

OnwvicaHve. BHeLHWe CpencTea onpegeneHns BpeMern ¢ oTaenbHol 6asolt BpeMeHu (Hanpu-
Mep, KOHTPOIbHbIA AATHUK BPEMEHM) NEPVOAUHECKN NEPEeKToHaloTeA Ans KOHTPOMNS roBeneHns
KOMMbOTEPA 11 MOCNEA0BATENbHOCTU BLINOMHEHNs NPOrpamM. BaxkHO, YTOOLI MOMEHTbI NEePeKslio-
yeHWs Bbinu NPaBUIIbHO PACcMoNoXeHbl B NPorpamme. 1N KOHTPONbHOIO AaTUMKa 33[aKH0T HUKHIOK
Vi BEPXHIOK rPaHuLibl ero AeicTauns. Ecnm nocnenosaTeanocm nporpamm BbIMOMHAKTCHA GonbLue

6304004
UMY MEHbLUE OXWAAEMOro BpeMeH!, TO nmexemié’tﬁ/e ypesBbIMaHoro cry4as.

A.9.3 Jlornuecknit KOHTPOIbL nocrefoBaTeNIbHOCTH BbIMOJIHEHUA MporpaMm

Lleﬂb — KOHTPOJb I'IpaBI/IﬂbHOVl rnocrnepoBaTeslbHoOCTU BbiNONHEHUA OTAENBHbIX yacrten npo-

rpaMmbl.

Mpumeyarue — CCbinki HA JaHHblli METOA/CPeACTBO NPUBEACSHDI B FOCT 34332.3—2021 (npwrno-

xeHue A, Tabnuubl A 10 1 A1),

OnucaHuie. MpasinbHas NoOCNeA0BaTENbHOCTE BbIMOMHEHNA OTABTBHBIX yacTel nporpammbl
KOHTPONMPYETCS C MOMOLLbIO MPOrPaMMHbIX CPEACTB (NpoLeayp yyeTa, KnioueBbix npoLenyp) um
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C UCMOoNb3oBaHVem BHELLHUX CPeACTB KOHTPOMA. BakHO, UTODbLI TOMKW KOHTPONA pacnonaranucb B

nporpaMme npasusibHO.

A.9.4 KomOuHauusa BpeMeHHOTro W FIOTMYECKOro KOHTpons rocnefnoBaTeslbHOCTU

BbIMOSIHEHUA NPOrpamMm
Lienb — KOHTPOmb MOBEAEHNUSA 1 NMPaBUbHON NOCNEA0BATENBHOCTY BBINOMHEHNA OTOENbHBIX

yacTel nporpammbl.

MpumeyaHue — CCbINkM HA AaHHbI meToa/cpeacTso npuseneHsl 8 FOCT 34332.3—2021 (npuno-

weHue A, Tabnuupl A. 10 n A11).

Onucanve. CpeficTBO ONpefeneHns BpeMeHun (Hanpumep, KOHTPONBHBINA SaTYMK BPEMeEHN),
KOHTpPONMpYIOLLIee MOCNe0BaTENbHOCTL Pa3Aenos (Moaynei) nporpaMmbl, BHOBb 3arnyckaeTcs
TONbKO B CRyyae, eCni nocneaoBaTenpHOCTb Pasaenos (Mopynei) NporpamMmmbl BbIMONHAETCA Npa-

BUMbHO.

A.9.5 BpemeHHas npoBepka npu rnycke cucTembl
Liens — KOHTpONMpoBaHue NoBEAEHNA 1 NPaBinbHOCTY nocrnefoBaTenbHOCTA BbINOSTHEHNA

oTAenNbHbIX pasfenos nporpaMmmbl.

Mpumeuanune — CCbiNkn Ha JaHHbIA MeToa/cpecTBo npruseieHsl B FOCT 34332.3—2021 (npuno-

KeHne A, Tabnuubt A.10n A1)

Onucanue. Mpu nycke /M3 CB3C cncTeMbl NPOBOAAT BPEMEHHYIO NPOBEPKY. Myck Bo3mo-
XEH TONMbKO B Cy4Yae, ecriv BpemeHHasi NpoBepKa npoLuna yenewHo. Hanpumep, agaTyuk Temnepa-

Typbl MOXET BbiTh MPOBEPEH C NOMOLLbIO PE3NCTOPA, HArPETOro Mpu NYCKe CUCTEMEI.

A.10 BeHTUnsiuusa u nogorpes

naBHasa uenbL — KOHTpONnpoBaHne cHoeB B cucTeMax BEHTUNAUMA W Nnoforpesa wunu mo-

HWTOPWHI CUCTEM, €CIN 3TO CBA3AHO C ©e30nacHOCTbIO.

MpumeyaHune — CCblkK HA AaHHYIO rpynny MeToa0B/CpeacTB npuseseHbl B FTOCT 34332.3—2021

(npunoxeHue A, Tabnuubl A.16 1 AAT).

A.10.1 laTunk Temneparypbli
Liens — oBHapyxeHue neperpesa wunu Heporpesa AC po Toro, kak 9/3/MJI CB3C cucrema

HauHeT AeiCTBOBATHL 3a NpeAenamm 3aaHHbX TPeGoBaHNA.
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Onucanve. [JaTymK TeMneparypbl KOHTPONMPYET Temnepatypy B Hanbornee KpuTMHecknx To4-
kax D/3/N3 CB3C cuctemsl. MNpexae yem Temneparypa BLIiAET 3a Npefenb! 3a4aHHoro auanasoHa

OCyLLEeCTBNAETCA ypesBbl4aiHoe AencTBMe.

A.10.2 KoHTpOonb BEeHTUNALUN

Uenb — obHapyxeHne HenpaBuribHOW PaboTbl BEHTUNATOPA.

Onvcanue. PaboTa BEHTUNATOPOB KOHTPOMPYETCA. Ecrv BeHTUNATOp He paboTaeT AOIMKHBIM:
06pasoM, TO NMPOBOAAT ero TEXHUYECKOe oBCnyXMBaHNE WM OCYLLECTBNAIOT upesBbluaiiHble feli-

CTBWA.

A.10.3 3aWwmTHOE OTKITIOYEHNE C UCMONb30BaHNEM nnasKoro npeaoxpaHutens

Llenb — OTKIHO4eHWe 3/3/N3 CB3C cuctembt A0 TOrO, Kak OHa BbIMAET 32 Npeaerbl 3aAaHHbIX
TemnepaTypHbIX PEXMMOB.

Onucanve. ns Beikniouerns 3/A/M3 CB3C crcTeMbl MCNOSb3YIOT NNaBKUiA NPeAoXpaHnTENb.
B cuctemax 3alnTbl BbIKIOHYEHE OCYLLECTBISIOT C NpuMeHeHiem npoLeayphl OTKMIOYEHUA NuTa-
HWS, B KOTOPOW MpeflycMaTpuyBaeTcs CoxpaHeHne vHcopmaLwn, Heobxoanmoi npw aBapuiiHbIX

nencTBuaAx.

A.10.4 CTyneHuaTble COOGLEHUA OT TepMoAaTYUKOB M cUrHan YCIJIOBHOW TPEeBOrH

Lienb — nokasatb (npegynpennTb), 4T 3/3/N3 CB3C cuctema, paboTtaeT 3a npeaenamu sa-
JaHHbIX [ONYCKOB Mo Temnepatype.

OnvcaHve. ViamepsieTcst Temnepatypa, 1 npu €€ BblXOAe Us 3a[4aHHOro AnanasoHa BbiaeTea

curHan yCroBHOM Tpesork (MpeaTpeBor).

A.10.5 CoeauHeHne YCTPOMCTBa NPUHYAUTENBLHOTO oxnaxaeHus Bo3gyxa W
uHAnKaTopa COCTOAHUA

Llenb — HeponylueHve neperpesa AC C MOMOLLBIO NPUHYANTENBHOMO BO3AYLIHOMO OXNaxae-
HUA.

Onvcanve. ismepsieTcst Temnepatypa. Ecnv Temnepatypa npeBbILLaeT 3aAaHHbIi npegern, To
BKITIOMAETCS NPVHYANTENBHOE BO3AYLUHOE OXNaX/ABHNE. MonbaoBaTesb uHdopMupyeTcs 06 nsme-

pPEHHOM 3HaYEeHUA TemnepaTtypbl.

A.11 O6MmeH paHHbIMK K 3anoMUHalouee YyCTPOMCTBO GONbIION eMKOCTH

maBHas Lienb — KOHTPOoMpoBaHe OTKAa30B B pouecce obmeHa aaHHbIMU MeXaY BHELLUHWMU

MCTOUHMKaMI 1 3aMOMUHAIOLMM YCTPONCTBOM HONbLLIOIA EMKOCTH.

A.11.1 Pazgenenne NMHNIA 31EKTPUYECKOTO NUTAHNA ¥ AIMHWA Nnepegaun nHopMauum
Liens — MUHUMIA3ELIA NEPEKPECTHBIX NOMEX, HABOOMMBIX CHITbHOTOMHBIMU NAHUAMU SNEK-

TPONMUTaHWA B MH@OpMaLWIOHHbIX JINHUAX.
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NpumeyvyaHune — Ccbinka Ha JaHHblit METOA/CPeACTBO NPUBEAEHA B rOCT 34332.3—2021 (npuno-

eHue A, Tabnuua A.16).

Onvcatve. JIHAN SNeKTPONUTaHNs! OTAENSIOT OT NH(OPMALMOHHBIX NUHWA. DnekTpudeckoe
none, KOTOPOE MOXET MHAYLIMPOBATL CKaYKi HANPSXKEHNA HaA NHPOPMALMOHHbIX FIMHUAX, yMEeHbLLA-

eTCH C yBENNHEHNEM paccToAHUA.

A.11.2 MNpocTpaHcTBEeHHOEe pasgeneHue MHOroyHKLUMOHANBHBIX NUHKIA
Llenb — MUHUMW3ALMSA NEPEKPECTHbIX MOMEX, VHOYLMPYEMbIX CUMbHBIMU TOKamu B MHO-

rOdYHKLMOHAMNbHbIX MUHUAX.

MpumeuvaHue — Ccblka Ha LaHHbIA METOA/CPEACTBO NPUBEAEHA B FOCT 34332.3—2021 (npwuno-

sweHue A, Tabnuua A.16).

Onvcarve. NN ¢ AyGrVPYIOLMMI CATHaNaMmu NpOCTPaHCTBEHHO OTACNAIT APYT OT npyra.
3reKkTpr4eckoe nose, KoTopoe MoryT MHAYLpoBaTh BPOCKM HaNPsKeHWA B MHOTOMYHKLMOHATb-
HbIX MIVHWSIX, YMEHbLUAETCA C yBENUYEHNeM pacCcToAHNA. Takoe OTAeNeHne NNHKIA CHDKAEeT Takke

0TKa3bl No oBLWen NpuYnHe.

A.11.3 MNoeblweHne YCTONYUBOCTU K ANEKTPOMarHUTHLIM BO3QEACTBUAM

Uenb — MUHMU3aLMS M1EKTPOMarHuTHOro snusHus Ha 3/3/M3 CB3C cuctemy.

MpumeuvaHue — CCbiNkK Ha JaHHbI METOA/CPefCTBO NPpUBEAEHbI B FOCT 34332.3—2021 (npwuno-

weHue A, Tabnvusl A.16 1 A.18).

Onucanue. MpUMEHEHNE Takux Mep, Kak 3KpaHuposaHue 1 hunbTpaLmMa, ANA YMEHbLUIeHUA
yyscTBUTENBHOCTM D/DMI CB3C cUCTeM K 3reKTpOMarHuTHbIM NoMaM, KOTOPbIe MOTYT HaBOAUTLCA
Ha NUHWN ANEKTPONUTaHNS WM CUrHANbHbIE NHAK, nvnBo BO3HWMKATb B pe3yrnbTaTe aneKTpocTaTu-
YECKUX pas3psaos.

MoppoGHoe onucaHue HaHHOro meToga/cpenctsa npusenero 8 FOCT IEC TR 61340-5-2,
roCT IEC 61000-6-5, [26].

A.11.4 Mepeaaua aHTUBarNeHTHBIX CUrHANOB

[ Lienib — OBHapyXeHIe OANHAKOBbIX UHAYLIMPOBAHHbIX HANPSHKEHWIA B TPYMMOBLIX MUHMAX MEPEAAHY CUT
WF' HanoB.

Mpumeuanune — Ccoinkn Ha [aHHblii MeToA/CpeCTBO NpUBeLeHb! B rOCT 34332.3—2021 (npuno-

xeHue A, Tabnuubl A7 1 A16).
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Onvicanve. Besi pybrmpyemasn vHdbopmaumsa nepepaeTcsa ¢ aHTUBAMNEHTHLIMU CUTHanamu
(Hanpumep, NOrM4HECKUMU «1» 1 «O»). Owmbkn no obulei NpuunHe (Hanpumep, Bbl3BaHHbIE 3MeK-
TPOMArHUTHBIMIA U3ITYYEHNAMMU) MOTYT BbiTb OGHAPYKEHbI aHTUBATEHTHBIM KOMNAPaTopOM.

Moppo6Hoe ornncaHne AaHHOro meTopaa/cpeacTaa NpuBeAeHo B rOCT IEC/TS 61000-1-2.

A.12 Datyrkn
naBHasi Lernb — yrpasneHue oTkasamu B AaTinkax CBbC.

A.12.1 9TanNOHHbLIA AATYMUK

Llent — oBHapyxeHue oTkasa AaTyuka.

Npumevyarnue — Ccbinka Ha [aHHbIl MEeToA/CPeacTBO NpuBeaeHa B FOCT 34332.3—2021 (npu-

noxeHve A, Tabnuua A.13).

Onwucavne. Anst KOHTpONs paboTocnocofHoCcTH AaT4nkKa MCMONb3YHT HE3aBUCUMbIVA 3TANOH-
HbIVi gaTuvk. Bce BXOAHbIE CurHanbl B NOAXOAALLNE BPEMEHHbIE VHTEPBaslbl MPOBEPAOTCA 3Ta-
FIOHHBIM AATHUKOM AN OOHapYXeHUs O0TKasos B paboTe NpoBepAemoro gaTyvka.

MoapobHoe onucaHne AaHHOro meTopa/cpeacTsa npuseneHo B [27], [28].

A.12.2 MonoXxuTenbLHO ynpasnaeMblil nepekniouarent

Mpumeuarune — Cebinka HA [aHHbll MeToa/cpecTBO NpUBEAEHA B rOCT 34332.3—2021 (npwno-

yweHue A, Tabnuvua A.14).

Llenb — pa3mblkaHie KOHTaKTa ¢ NOMOLLbIO HENoCPeCTBEHHOrO MEXaHNYECKOr0o COBANHEHNS
MEXAY KynadkoM NepekntovaTens 1 KOHTakToM.

OnvcaHvie. MonoKUTENBHO YNpaBrsieMbli nepekriioyaTent pasmblkaeT CBon 06bI4YHO 3aMKHY-
Thie KOHTAKTb HENOCPEACTBEHHBIM MEXAHUHECKIM COEINHEHNEM MEXTY KyTTa4KoM nepexnoyaTens
1 KOHTAKTOM. Pa3oMKHYTOCTb KOHTaAKTOB nepekovaTens oBecneunBaeTcs BCAKUA pas, Koraa Kyna-
4OK MEePEKITIoHATENS HAXOANTCA B PabO4EeM MONOXEHNN.

MoppobHoe onuncaHne AaHHoro meTona/cpeacTsa npueeaeHo B [29].

A.13 UcnonHuTenbHble 3neMeHTbl (Mpueoabl)

[naBHasi Uenb — yrpaBneHne 0Tkasamy B UCMOMHUTENbHbIX anemenTax 3/3/M3 CB3C cn-

CcTEM.

A.13.1 MIOHUTOPUHT

Lienk — oBHapyeHNe 0TKasa UCTOMNHUTENBHOTO 3NeMEHTa.

OKoHuaTeneHan

TK 439 peaaKLrs 31




FOCT 34332.5—2021

MpumeuaHue — Ccbinka Ha AaHHbIA METOA/CPEACTBO NpUBEAEHA B FOCT 34332.3—2021 (npuno-

xeHue A, Tabnuua A.14).

Onucanve. OnepaLun UCMOMHATENBHOTO dMemeHTa (Hanpumep, NONOXATENbHO ynpasnAe-
MbIMW KOHTaKTamu perie; CM. KOHTPOMb KOHTakToB pene B A.1.2). M3BbITOYHOCTb, BHOCUMAs STUM
KOHTPOrEM, MOXeT ObITb UCNOMb30BaHa ANA NEPEKNIYEHNA B aBapUNHBIA PEXUM.

MoapobHoe ormcaHue AaHHOro Metofa/cpeAcTsa NPUBEAEHO B [30].

A.13.2 MepeKpecTHbIA KOHTPOJIb FPyNnnoBbIX NPUBOAOB
Llenb — oBHapyeHvie 0Tka3oB B MPUBOAAX NOCPEACTBOM CPaBHEHWA PE3yNibTaToB KOHTPONA.

MpumeuaHue — Ccbinka Ha AaHHbI METOA/CPEACTBO NPUBEAEHa B FOCT 34332.3—2021 (npuno-

KeHue A, Tabnuua A.14).

Onucanue. Kaxablii rpynnoBoi NpYBOL KOHTPONMPYIOT CBOUM anmnapaTtHbIM KaHarom. Mpw 06-

HapyXeHWM pasnuunii BolpabaTbiBaeTCs YpessbivaiHoe AeicTere.
A.14 Mepbl 3aliUTb! OT OKpYXalolier cpeabl

Llenb — NpenoTBpaTUTL BNUsiHE (U3N4eckow OKpYXKatoLLel cpeapbi (BNaXHOCTW, Mbifln, KOp-

PO3WIHBIX CYBCTaHUWIA), Bbi3biBatOLEH OTKa3b!.

MpumeyaHue — Ccbinku Ha AaHHbIN meTon/cpeacTso npusegersl B FOCT 34332.3—2021 (npwno-
sxenune A, Tabnuubl A.16 1 A.18).

Onucanue. Kopnyc oGopyaoBaHna MPOEKTUPYIOT N M3rotaBnueatoT Takum obpazom, 4ToDbI OH
BblOEpK1Ban BO3AENCTBIE OXUAAEMON OKpyXaroLWen cpeabl.
MogpoBHoe onucaHvie [aHHOro MeTofa/cpefcTsa MpuBeAEHO B rocTt 14254\(204«5—@5@—

6652‘9‘.-264%)%
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lipunoxerie b

{cnpaBouHoe)

MeTonkl 4 cpeicTBa MO rPefoOTBPALLEHIO CUCTEMATHYECKYX OTKA3OB
I3V CB3C cucvem

Hacrosiliee npunoxeHue COAEpKUT KpaTkoe onvcaHne MeToAo0B/CPEeACTB Mo npefoTspalle-
HUIO cucTemaTtndeckmx otkasos 3/3/M3 CBE3C cuctem, Ha koTopble AaHbl cebinku B TOCT 34332.3
n TOCT 34332.4, a TakKe CCbINKA HA UCTOYHWUKA C NOAPOOHLIM onucaHnemM AaHHbIX MEeTOAOB U
cpencTs.

MHorue MeTogbl/CpefCcTBa, NPeAcTaBieHHbIE B HACTOALLEM NPUNOXEHUK, oTHocATeA U K 10,

HO B NPUINOXSHAN B OHM He onuncaHbI.

B.1 Obwue MeToObl U cpeacTBa

B.1.1 YnpaBrneHue npoekramMmu
Llenb — nsberaHue 0TKa30B NOCPESACTBOM MPUHSATUSA OPraHu3aLUMoHHON Moaenu, npasun u

Mep no paspaboTke 1 Tectuposanuto 3/3/MN3 CB3C cucTem.

MpumeyvyaHue — CCbiNKu Ha JaHHbIA MmeToa/cpeacTso npusedensl 8 FOCT 34332.3—2021 (npu-
noxexwue b, Tabnuusl 5.1 — B.6).

OnucaHve. Hanbonee 3sHaunmbIMy 1 NTYYLLUMMW MepaMu SBIISIIOTCA:
- CO34aHNe OpPraHu3aLMoHHON MoLenn, B OCHOBHOM, A4NA obecnedeHns KadyecTea, He npoTu-
Bopevatleit Tpebosanmam FTOCT 1SO 9001;
- YCTaHOBMEHWE NMPaBuUN 1 onpeaeneHe CpeacTs Ans Co3naHns U NOATBEPKAEHUA COOTBET-
cteust Cb cuctem B pykoBoACTBaX NO B3aNMOCBA3AHHbLIM M OTAEMbHBIM MPOEKTaM.
[ns ynpaeneHns npoekTamu yCTaHOBMEeHbI Crieayowmne BaxHble 6a30Bble NPUHLMMBLI:
- npu BbIBOpe NPOEKTHON OpraHn3aLmm onpeaensioT:
- 33[a4yu 1 OTBETCTBEHHOCTb NoApasAeneHnin KOHKPETHOM opraHusaumm,
- MOMTHOMOYUSA noapasaeneHnii No obecneyeHuIo KavyecTea,
- He3aBWUCUMOCTb rapaHTun KayecTBa (Mpu BbINONTHEHUM BHYTPEHHEN NPOBEPKU) OT paspa-
CoTKu;
- B MfaH nocneaosaTtenbHbiX AehcTenui (Mogerb 4eACTBUN) BKITHOYAT No3nLnn:
- onpepeneHve AeNCTBuMiA NO BbINOSHEHNIO NPOEKTA, BKIOYAs BHYTPEHHWE NPOBEPKU U rpa-
(UK Nx npoBeaeHns,

- oBHOBreHue nNpoekTa;

OkoHuaTEeNbHAR
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- NNaHUPOBaHUE, MPOBELEHNE 1 KOHTPOIb MPOBEPKY (TEOPYSI MPOBEPKM),
- WCMOMb30BaHNE Pa3NUUHBIX MEXaHVU3MOB MPOBEPOK [iNA COCTaBHbIX YacTel,
- COXpaHeHvie pe3yrbTaToB NOBTOPHbIX NPOBEPOK;
- B yripaBrieHne KoHurypauuen Bko4aloT AencTBuUs:
- aAMWHUCTPMPOBAHWE 1 NPOBEPKa BEPCUN,
- BbIABNEHWE PE3yNbTaToB MOAUPUKALINA,
- MpOBEPKM COrfacoBaHHOCTY NOcrne MoAnUKaLniA;
- BBOASIT KOMUYECTBEHHbIE OLIeHKM Ansi cpeacTsB obecneqenuns ka4ecTsa B BUAE!
- ycTaHoBneHus TpebosaHuid,
- CTaTUCTUKK OTKA30B;
- MPUMEHSIIOT aBTOMAaTU3POBAHHbBIE YHUBEPCANbHbIE METOAbI, MHCTPYMEHTLI h CPEACTBA oby-

YeHWs nepcoHana.
Moapo6Hoe onmcaHne AaHHOro MeToaa/cpeacTsa npusegero 8 FOCT ISO 9001, [31] — [37].

B.1.2 JokymeHTauus
Llens — npefoTepalleHne 0Tkasos u obnerveHne oueHku 6e3onacHocTy ?/3/M3 CB3C cu-

CTeMb! € NMOMOLLBIO JOKYMEHTUPOBaHNA KaXKOoro wwara npowecca NPOoEKTUPOBaHUA.

MpumevarHus

1 CcbInky Ha AaHHb MeTop/cpeacTso npueegerb B TOCT 34332.3—2021 (npunoxetne b, TabriLbi
b.1—b.6).

2 Cm. Tawke FTOCT 34332.2 (pa3gen 5 v npunoxexne A).

Onucanve. Bo Bpemsi oLeHky 6e30nacHoCTU A0MKHbI ObiTb NPOAEMOHCTPUPOBAHbBI JKCTTya-
TaLMOHHbIe BO3MOXHOCTU 1 GesonacHocTb 3/3/M3 CB3C cnucTembl, a Takke BHAMaHWe, yaensemoe
pa3paboTKe BCEMM CTOPOHAMY, BOBMEYEHHBIMY B MPOLIECC MPOEKTUPOBAHUA. HTOGE! UMETb BOMOX-
HOCTb NPOAEMOHCTPUPOBATL CTENEHb BHUMaHUS, YASTAEMOro NpOeKTUPOBaHWIO, 8 TaKKe Ans ra-
PaHTMPOBaHUS MPOBEPKA AOKA3aTENLCTB GesonacHocTy B nioboe Bpems, ocoboe BHIMaHuE yae-
NAT AokymeHTauun. OCHOBHbIMK OBLLIMMU NOAXOAAMY K AOKYMEHTUPOBAHUIO ABMATCA BBEAECHNE
PYKOBOASLLMX MPUHLIMINOB CO3AaHUSA [JOKYMEHTOB 11 UCTIONb30BaHVe aBToMaTusauiu, T. e..

- BBOAAT PYKOBOAALUME NPUHLINMbLI:

- KOTOpble onpeaensoT CTPYKTYPY AOKYMEHTa,

- B KOTOPbIX NPeAycMOTPEHb! TabruLbl KOHTPOMbBHbLIX NPOBEPOK ANA HOPMUPOBAHUS CO-
OEPXKaHWA OOKYMEHTA,

- KOTOpble onpeaenstoT hopmaT AOKYMEHTS,

- IPUMEHSAIOT aBTOMAaTU3aLMIO YNPABNEHNs JOKYMEHTUPOBaHUEM 1 CO3AaET CTPYKTYPUPOBaH-
Hylo BubnvoTeky npoekTa.

K KOHKPEeTHbIM MeTo4aM CO3[aHusA LOKYMEHTOB.OTHOCATCA.

OKOHUATSNBHER
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- pasfeneHue B fJOKYMEHTaLUy OrucaHui:
- TpeboBaHui,
- cucTeMbl (QOKYMEHTauUvWs nonb3osaTerns),
- MPOEKTUPOBaHWSA (BKMIOYas BHYTPEHHIO NPOBEPKY);
- rPYANUPOBaHVE NMPOEKTHON AOKYMEHTaLUun B COOTBETCTBAN C XU3HEHHbLIM LIMKNOM /3M3

Cb3C cucreme!;
- oripefeneHe CTaH4apTU3OBaHHbIX Modyne AOKyMeHTaLum, U3 KOTOPbIX MOryT BbiTb CKOM-

MUNUPOBaHBLI JOKYMEHTbI;

- AICHaRA UAEHTUUKALMA COCTABHbIX YacTel AOKYMEHTE;

- hopmanuaoBaHHoe 0BHOBNEHNE BEPCUN;

- BbIOOP ACHBLIX U MOHATHBLIX CPEACTB ONUCAHNS:
- thopmarnv3oBaHHON HOTaUuK ANA OnpeaeneHui,
- eCTECTBEHHOrO A3blka AN BBEAESHWUA, 0BOCHOBaHUIA 1 NPEACTABNEHNA HAMEPEHUN,
- rpadu4ecKkoro npeacTaBneHuns Ana ONMcaHna NpyMepos,
- CeMaHTUYEeCKUX onpeaeneHni ans rpaduyecknx arieMeHToB,
- TEPMUHOSMOrMYECKUX CrNPaBOYHUKOB.

MoapobHoe onncaHne AaHHOro MeToAa/cpeacTaa nprsedeHo B [38].

B.1.3 PaspeneHune cUCTeM, CBA3aHHbIX ¢ 6€30MacHOCTLIO, U CUCTEM, He CBA3aHHbIX C

6e30nacHOCTbLIO
Llens — npegoTspalleHue BNUAHNS CUCTEM, HE CBA3AHHbIX C 6e30MacHOCTbLIO, Ha YacTH Cli-

CTeM, CBA3aHHbIX ¢ 6e30MacHOCTLIO, B HenpeaBnaeHHbIX CUTYauUKnsAX.

MpumeyaHue — CCbiNku Ha AaHHbIN MeTop/cpencTeo npusedeHsl 8 FTOCT 34332.3—2021 (npvmo—

xeHue b, Ta6nviub| b.1 ub.6).

OnucaHue. B cneundukaumm 4OrmkHO BblTe ornpefeneHo, BO3MOXKHO N pasaeneHne CUCTEM,
CBSI3aHHbIX Y HE CBA3aHHbIX C 6e30MacHOCTbI0. [oMmKHbI BbITh YCTaHOBMNEHbI YETKNE crieumdmrkalmm
B3aVMOENCTBUS MeXay CUCTEMaMK, CBA3AHHBIMUA U He CBSI3aHHbIMM ¢ 6e30MacHOCTbIo. YeTkoe ux
pa3feneHve CHKaeT 3aTpaThbl Ha TECTUPOBAHNE CUCTEM, CBS3aHHbIX ¢ 6e30MacHOCTLI.

MoapoBHoe onucaxne AaHHoro Metogda/cpeactsa npusegerHo B [30].

B.1.4 PazHooGOpa3sue annapaTHbIX CpeacTB
Liens — oBHapyXeHne cMcTeMaTMyeckux oTkasos Bo Bpems pabotel YO ¢ ucnonb3oBaHnem

pPa3HOOBPa3HBIX KOMNOHEHTOB C PA3NUYHBIMK YacTOTaMK 1 TUMAMU OTKA30B.

MpumedyaHmne — Ccolnku Ha AaHHbIN MeToa/cpeacTso npuseseHs! B TOCT 34332.3—2021 (npuno-
weHue A, Tabrvubl A.15, A.16 1 A.18).
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Onucanue. [1ns pasHbix kaHanos 3/3/MN3 CB3C cuctembl UCNOMb3YIOT pasnuuHbie TUMbl KOM-
MOHEHTOB. JTO CHMKAET BEPOATHOCTb OTKA30B MO OBLLEN npuynHe (Hanpumep, nepeHanpsaxeHue,
3NeKTPOMarHUTHbIE NOMEXW) 1 MNOBbILLAeT BEPOATHOCTb OOHAPYXEHUS TaKMX OTKA30B.

CylLiecTBOBaHME PasfnMYHbIX CPELCTB BbINONHEHNA TpebyeMon yHKUWUW, Hanpuvep, npuve-
HeHue Apyrux QUsnYecKnx NPUHUMNOB, NpeanonaraeT BO3MOXHOCTb UCTMOMb30BaHWA 4PYrMX MeTo-
OB pelleHns 3agadun obHapyXeHns cucTeMaTu4eckmnx oTkasos. CyLLecTByeT HECKOMbKO TUMNOB pas-
Hoobpasua. [nsa nony4yeHus yHKLUMOHANBHOro pasHoobpasus MCrorb3yrT pasnuyHble noaxonbl
ANs QOCTUXKEHWSA OAHOrO 1 TOTO Xe pesynbTaTa.

MogpobHoe onucaHnne gaxHoro metogal/cpencraa npuseneHo s [30].

B.2 Cneuundmkauus TpedboBaHui K npoekTnpoBanuto 3/3/13 CB3C crcTeMbl

aeHas uenb — cospanune cneundumkauymm tpedosanun k /3/1N3 CB3C cucreme, koTopas
MO BO3MOXHOCTU Bbina Gbl MOMHOM, cBo6oaHOM OT OWMOOK, NPOTUBOPEYUA K NPOCTOW ANA Npo-
BEPKU.

B5.2.1 CtpyktypupoBaHue cneumdmnkarmm
Llenbe — ymeHblUeHMe CNOoXHOCTY NOCPefCcTBOM CO3AaHUS NepapXnyYecKor CTPYKTYPb! YacTny-

HbIx TpeboBarui. [penoTepalleHme owmnboK B3anMocBRa3n Mexay Tpebosanuamu.

Mpumedvarune — Ccbinkn Ha AaHHbI MeTog/cpencTao npusedensl B TOCT 34332.3—2021 (npuno-

werue b, Tabnuusl 5.1 1 b.6).

OnucaHve. B paHHOM meToge pasgensioT PyHKUMOHANbHYIO cneuyngukaumio Ha YacTuyHble
TpeboBaHMsA Tak, yToBbl MEXZY HUMU CyLLECTBOBAsM MO BO3MOXHOCTY MPOCTEALLNE OTHOLLUEHUS.
3TOT MeTOo NPUMEHSAIOT NOCNeA0BaTerNbHO [0 TeX rnop, noka He GyayT nony4veHs! HebornbLine YeT-
Kune YactuuHbie TpeboBaHuns. B pesynbTaTe nonyyarT NepapxXmyeckyto CTPYKTYPY YacTUYHbLIX Tpe-
HoBaHuiA, KOTOpaa cosgaeT OCHOBY AN chneuudukaumm nonHeix TpeGoBaHnii. B aaHHoOM meToae
NMoOAYEPKNBAIOTCS B3aUMOCBA3N MEXAY YacTUYHbIMU TpebosBaHnAMK, N OH ocobeHHO adhdhekTmBeH
npwn ero KCNonb3oBaHUM AN WCKMIYEHNA OWKBOK B 3TUX B3aUMOCBA3AX.

B.2.2 ®opmanbHble MeTOAbI

Llenb — npunoxexue popmanbHbiX APUHLIMNOB MaTeMaTU4eckoro 060CHOBaHNA K CO34aHNI0
cneundukaumy n peanusaymm TexHudeckux Cb cucrtem ans noBbilEHUs NOMHOTBI, COMMAacoBaHHO-

CTU N NpaBUNbHOCTU cneu,mcbmxaumm, nnn peanusailn CUCTeMm.

MpumedvaHns

1 NoppobHble cBefeHUs O KOHKPETHBIX (PopMarnbHbIX MeTofax npusefeHsl 8 b.2.4.

2 Ccoinky Ha gaHHblin metog/cpencteo npueeaerbl B FTOCT 34332.3—2021 (npunoxeHue b, Tabnuyb!
B.1,6.21n b.6).
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OnvcaHue. dopmaribHele METOAb! MPEAOCTaBIAIOT CPEACTBa Pa3paboTky ONMCaHNA CUCTEMbI
Ha KOHKPETHOM 3Tarne co3faHns ee cneLmdukalmy nnm npoeKTUposaHus. Takue opmarbHbie onu-
caHus ABNSIIOTCH MaTEMaTUYECKUMIU MOLENsMU DYHKLMM WMWK CTPYKTYPb! CUCTEMBI.

MpyMeHeHe hopManbHbIX METOL0B NO3BOMAET OAHO3HAYHO onucaTb CUCTEMY (Hanpumep,
moBoe COCTosiHME aBToMaTa MOXET ObITb ONUCAHO €ro HavarbHbiM COCTOAHNEM, BXOAaMWN W ypaB-
HEHUSIMV MEPEX0fa aBTOMaTa U3 OAHOTO COCTOAHWS B APYroe), YTO CNocoBCTBYET NOHUMAHWIO Ch-
CTEMDI.

Bibop nogxonsuiero gopmarnbHoro metoga SBnaeTca TpyaHoi 3apaveit, Tpebylowen non-
HOrO MOHUMAaHMs! CUCTEMbI, ee npoLiecca paspaboTku 1 psaa MaTemMaTUHeCcKUX MoAenew, npuroa-

HbIX A18 UCMOMb30BaHWA (CM. NpUMeYaHuns).

MpumevaHungd

1 Teopembl Mogenu (OnNucbiBaKOLLME CBOICTBA) rapaHTUPOBAHHO NPEACTABNAT OnncaHne cucTemel,
koTopoe obecneunsaeT ropasao Gonbliee AoBepue, Yem MO/JENUpOBaHVe, saKmoQaromeecg B HadnoaeHnu
OTAENbHbIX 4EACTBUANR CUCTEMDI.

2 K HepocraTtkam hopmarbHbIX METOL0B OTHOCATCS:

- (OUKCUPOBAHHbIA ypOBEHb abCTpaKLuK,;

- OrpaHuyeHust B monyueHuu scei (hYHKLMOHANBHOCTU, KOTOpas OTHOCUTCS K ;@HHOMY 3Tary;

- TPYLHOCTb MOHUMaHUS MOJAENU UHKEHepamK, KOTOPbIe ee peasnunsyioT,

- 3HauuTenbHbIe ycunus, Heobxodumble ansi paspaboTkn, aHanusa v NOLASPXKU MOAENU Ha Ha BCeX
ctagusx XKL cucrtemsl;

- HefoCTaToK 3OMEKTUBHBLIX UHCTPYMEHTOB, KOTOPbIE NOAASPKMBAIOT CO3AAHME 1 aHanus Moaeny,

- HeJOCTaTOK NepcoHana, cnocobHoro paspabaTbiBaTh K aHaM3NPOBaTL MOAENb.

3 WHTepec npeacTasuTenell, 3aHNMaloLLnxcst popmanbHbIMi METoAamu, Gbin ABHO HaNpasneH Ha Mo-
[EennpoBaHne Lenesoii hyHKLUMM CUCTEMBI, YACTO C NPeyMEHbLIEHUEM POMY Npobremb! OTKa30yCTONYMBOCTH
cuctembl. MoaToMy crefyeT BoibupaTh COOTBETCTBYIOWME (DOpManbHbie METOAbI, BKOYaOLWKE B cebs BO3-

MOXHOCTb pelUeHns ﬂp06ﬂeMbl OTKa30yCTOl7I‘-WlBOCTVI CUCTEMDBI.
MoapobHoe onucaHue AaHHoro MeToaa/cpencTea npuseaeHo B [39].

B.2.3 NonycdopmarnbHbie MeTOAbI
Llenb — yeTKoe 1 NocneaoBaTenbHoe BbipaxeHue YacTeit cneundukaumn cuctembl Ans ob-

HaPYXEHUA HEKOTOPbIX OLIMBOK, YNYLLEHWA 1 HEeNPaBUIbHOTO NOBEASHUS.

MNpumeyaHus

1 Ccbinky Ha faHHbI MeToa/cpencTso npusedeHsl 8 FTOCT 34332.3—2021 (npunoxerue b, Tabnuupl
5.1, 5.2 n B.6) 1 B FOCT 34332.4—2021 (npunoxeHue A, Tabnuubl A1, A.2, A.4; npunoxetxue b, Tabnnupl
B.1, B.7; npunoxexue B, Tabnuuel B.2, B.4 n B.17).
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2 B FOCT 34332.4—2021 (npunoxerve b, Tabnuua b.7) npeAcTasneH cncok nonycgopManbHbIX Me-
TO[OB, PACLUMPEHHbI C MOMOLLbIO APYTUX MOMyopMarbHbIX METOAOB, oTHocsaLmxes K MO, koTopble nepe-
YUCTEHDBI HUKE!

- NOrVYecKVie fuarpamMmbl/auarpammbl PYHKUMOHANbHbIX 6nokos, cm. FTOCT 34332.41—292;1;

- AMarpaMmbi NocnefoBaTenbHOCTH, ONCaHHbIE B rocT 34332.4&2&%

- AnarpaMmbl NOTOKOB AaHHbIX, cM. B.2.2;

- KOHEeYHble apToMaTh!/anarpaMmmel Nepexogos cocTosHui, cm. B.2.3.2;

- BpemeHHble ceTu [eTpu, cm. b.2.3.3;

- MOAENN ,uaHHbiiééymHOCTb—CBﬂsb—anmyT%M. B.2.4.4,

- Avarpammbl nocnenoBarensHoCTH cooBbLernit, cm. B.2.14;

- TabnuLbl peLleHnit/Tabnuubl CTMHHOCTY, cM. B.6.1.

MoapoBHoe onvcaHue [JaHHOro MeToaa/cpeacTsa NPMBEAEHO B [40], [41].

B.2.3.1 O6wue NONOXEHNA

Liens — y6eanTbCs B TOM, YTO NPOEKT COOTBETCTBYET cBOein cneumdnkaLmnn.

Onwncanve. MNonydopmanbHbie METOAbI NPEACTaBNAOT coboii MeTopbi/cpencTsa co3naHusa
OMMCAHWUA CUCTEMDI HA CTaAMSAX €€ CO3AaHus (Hanpumep, NOAroTOBKU crieumduKaumm, NPoeKTUpo-
BaHUA UMW KOAMPOBaHWS). B HEKOTOPbIX Criyqasx onvcaHue MoxeTt 6bITb MPOAHaNU3NPOBaHO Ha
KOMMbIOTEPE, UMW AN OTOGPaXEHWS PASMNYHBLIX aCNeKTOB NOBEAEHUS CUCTEMbI MOXeT ObITb Npu-
MeHeHa aHuMauys. [TpUMEHEeHNE aHUMaLMy NpuaaeT SOMONHATENbHYI0 YBEPEHHOCTD B TOM, 47O
cUCTEMa COOTBETCTBYET pearibHbiM TpeGosaHuaM v TpeboBaHUAM, YCTaHOBNEHHbLIM B crieundunka-
Ly,

Onwucaxue ABYX nonydopmarbHbIX METOAOB NPUBEAEHO B 6.2.3.2nb.2.3.3.

B.2.3.2 KoHeuHble aBTOMaTbl/AnarpaMmmbl nepexodos
Llenb — mogervpoBaHu/e, MPoBEpKa, 3afaHne Ui peanusalns CTpyKTypb! ynpasreHuns cu-

CTEMDbI.

Mpumeyarue — CCbifki Ha AaHHbI METOA/CPEACTBO NpuBEAeHb! B ['OCT 34332.4—2021 (npuno-
xeHnune B, Tabnuupsl 5.5, B.7; npunoxexue B, Tabnuubl B.15u B.17).

Onucanuie. MHorvie cUCTEMbI MOTYT BbiTb ONUCaHbBI B TEPMUHAX WX COCTOSIHUIA, BXOAOB 1 aen-
cTeuin. Tak, cucTeMa, HaxOAsLLAsACs B COCTOAHUMK S1, Npu Nnony4eHni NHopMaLMKY Ha BXOLE MOXET
BbINOMHUTL JelicTBre A 1 nepeiTu B coctoaHue S2. MNonHoe npeacTaBneHne cMcTeMbl BO3MOXHO
C MOMOLLbI0 ONVCAHUS AEACTBUIA CUCTEMbI B KAXAO0M €€ COCTORHAN ANA KaXAoro €€ BXoAa. Takyto
MOZENb CUCTEMbI Ha3bIBAIOT MaLLMHOW C KOHEYHBIMW COCTORHUAMU (MM KOHEYHBIMU aBTOMaTaMu).
Ee 4acTo NPeACTaBsioT B BUJE Tak Ha3biBaeMon fuarpammbl Nepexonos, B KoTopoi otobpaxa-
eTCH, Kak cUcTeMa NepexoaunT U3 OAHOTO COCTOAHMUSA B APYroe, uiv B BUAe Matpulibl, B KoTopoW Ans

KaXKACoro COCTOSRHWA 1 BXOLA 3a80at0TCA pencTensa No Nepexoay 8 HoOBoe cocroaHNne.

OKoHYaTensHan
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Ecrin cuctema CroxHa unu UMeeT eCTECTBEHHYIO CTPYKTYPY, TO 3TO MOXET ObiTb OTPaXEHO B
MHOTFOYPOBHEBOW CTPYKTYpe KOHEYHOro asTomara. [uarpamMma COCTOAHUA — 3TO TUM Auarpavmbl
Nepexofos, B KOTOPOW paspelleHbl BITOXEHHble COCTOSIHUS (COCToAHWE obbeKkra MOXeT pasfe-
NATbLCA Ha aBa unu Sonblle YWUCro NOACOCTOAHUNA, KOTOPblE MOFYT PasBMBaTLCA NapansernsHo, U,
BO3MOXHO, B HEKOTOPbI MOMEHT BPEMEHM ONATb 0O0BLEANHUTLCA B OAHO COCTOAHUE). [MpumeHeHune
OaHHOro METoAa YBENNYMBAET AOMNOMHUTENBHbIE BO3MOXHOCTW ONUCAHNA NEPEXO0B, HO YBEnniu-
BaeT U CNOXHOCTb, HexenaTtenbHyto ana 9/3/MN3 CB3C cucrembl. unarpaMmMbl COCTOAHUIA UMEIOT
chopmanbHyto (MatemaTudeckyto) cneuvdukaumio. uarpammel nepexonos MoryT 6biTe NPUMEHEHDI
KO BCEW CUCTEME MMM K €€ HEKOTOPOMY OOBEKTY UMW SNEMEHTY.

Cneundmkaumst nnn NPOEKT CUCTEMBI, NPEACTaBIIEHHON B BUAE KOHEYHOro astromara, MoryT
ObITb NPOBEPEHDI:

- Ha MOIHOTY (cMCTEMa N OOBEKT JOIMKHBI UMETb AEUCTBUE U HOBOE COCTORHME ANSA KaXa0ro
BXOJa B KAXA0M COCTOAHUM);

- COrnacoBaHHOCTL (BO3MOKHO TOMBKO OAHO COCTOSIHME LI1A KaX oW napbl COCTOSHWE/BXOL);

- BOCTUKMMOCTb (HE3ABMCUMO OT TOr0, BOSMOXHO WU HET NEepeiTu M3 OJHOro COCTOAHUA B
Opyroe C NOMOLLbIO HEKOTOPOW NOCNeA0BaTENbHOCTA BXOA0B);

- oTCyTCTBME HECKOHEYHBIX LIMKINOB W TYNUKOBbLIX COCTOAHWIA 1 T.4.

3TV CBOMCTBA BaKHbI AN KPUTUYECKUX cucteM. MHCTpyMeHTbl ans obecneveHus Takmx npo-
BEPOK nerko paspaboTaTb, UCMONb3YSA Pa3NUYHbIe MOLENY, OCHOBAHHbIE Ha TEOPUU KOHEYHbIX aB-
ToMaToB (hopmarbHbie A3bikk, ceTu MeTpn, mapkosckue uenu n 1.4.). CywWwecTByrOT Takke anro-
PUTMbI, NO3BONAIOLLNE aBTOMATUYECKY FEHEepPUPOBaTL TECTOBBIE NPUMEPBI ANs Bepudukauuy pea-
N3aLMA KOHEYHbIX aBTOMATOB UMW aHMMaLunM MoAeNn KOHeYHOro agToMaTta. [narpammel nepexo-
AOB Vi AnarpaMmbl COCTOAHUIA LWIMPOKO MOAAEPHKUBAIOTCS UHCTPYMEHTANBHBIMU CPEACTBAMM, KOTO-
pbie MO3BONAIT CHOPMMPOBATL U NPOBEPUTL AMArpaMmbl, a TAKKe CreHepupoBaTs NPOrpamMmMHbIN
KOA4 ANst peanusauumn onnMcaHHoro KOHEYHOro asTomara.

OHu TaKeke MoryT 6biTb NPUMEHEHBI AN BLIMUCNEHUA BEPOSATHOCTY OTKasa, cMm. b.6 1 B.6.

MoppobHoe onucaHne gaHHOro MeTofa/cpeacTea NpuBeaeHo B [42] — [44].

B.2.3.3 MogenupoBaHue BO BpemeHu cetamum Metpun
Llene — mopgenvpoBaHne COOTBETCTBYIOLMX acnekTos nosegeHus 3/3/M3O Cb3C cucremsi,
OLEHKa U1, BO3MOXHO, NoBbilleHWe §e30MacHOCTU 1 9KCMNyaTauUMOHHbBIX BO3MOXHOCTEN CUCTEMBI

nyTem UcCnosib3oBaHUA aHarnnsa vl NOBTOPHONO NPOEKTUPOBaHNA.

MpumevaHune — Ccbinku Ha aaHHbIR MeTog/cpencTeo npueegeHsl B FOCT 34332.4—2021 (npuno-
Xenuve B, Tabnuua b.5, npunoxenuve B, Tabnuuw B.7, B.15 1 B.17).

Onuncanue. Metog ceten I'IeTpM ABNACTCA YaCTHbIM CliyYaeM MeTola KOHeYHbIX aBTOMaToB.

CeTu TMeTpu OTHOCATCS K Kraccy MoAeneli, onuckiBaemMblx Teopueil rpados, 1 CNONb3yTCa ANs

OkoHuarenoHas
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npencTasneHnst NHhopMaLmn 1 yrpaeneHns noTokamm B CUCTEMAX, B KOTOPbIX HabnogaeTcs na-
pannennsm 1 acHXPOHHOE NoBefeHue.

CeTb MeTpn — 8TO CeTb NO3ULWMIA 1 nepexogos. Mosuuun moryT ObITb MapPKNPOBaHHBIMA UITN
HeMapknpoBaHHbIMU. [1epexon CHATAIOT «aKTUBU3UPOBAHHBIMY, €CIM BCE ero BXOAbl Mapkvpo-
BaHbl. B aKTVBU3NPOBAHHOM COCTOAHUM NO3MNLMMA Pa3peLLaeTcs (HO He TpebyeTtcs) ObiTb «BO30YX-
AeHHoWy. Ecnn nosnums «Bo3sbyskaeHay», To BXOA, nocTynaroLwnin Ha rnepexoa, CTaHoBUTCA HeMap-
KMPOBAHHBLIM, @ BMECTO HEro Kaxkablil BbIXOA U3 NEPex0Aa OKasbiBaeTCA MapPKPOBaHHbIM.

MoTeHUManbHbie OMacHOCTW MOryT ObITb MpeAcTaBneHbl B BUAE KOHKPETHBIX COCTOSIHUIA (Map-
KnpoBOK) B Mogernu cetu Metpu. Moaenb MoXeT ObiTb pacluvpeHa ¢ Tem, yT106bl 0BECNEYnTb BO3-
MOHOCTY MOAENMPOBAaHNS CUCTEM BO BpeMeHU. HECMOTPA Ha TO, YTO «Knaccu4eckne» Cetv MNeTpu
NPYIMEHSIOT NPENMYLLECTBEHHO ANS MOAENTMPOBAHUS MOTOKOB YNPABMNEeHUA, CYLLECTBYIOT HEKOTO-
pble paclumpeHunst mogenu cetu MeTpy Ans MOAENUPOBaHUA NOTOKOB AAHHbIX.

MoapoBHoe onvcaHne faHHOro MeToAa/cpeacTsa NPMBEAEHO B [45], [46].
5.2.4 ABTOMaTU3UpOBaHHbIe CPeacTBa pa3paboTku crieLudukaum

B.2.4.1 O0wme NonNoxeHNA
Llerb — ucnonb3oBaHue opMaribHbIX TEXHAYECKUX METOA0B ANA YNPOWEHUs asToMaTnye-

CKOro o6Hapy>Keva HGO,D,HO3H3‘-IHOCT8IZ Y MONHOTBI cneu,mcbwkaumm.

MpumeyaHune — CCbifkin Ha AaHHBIA METOA/CPEACTBO NMPpUBEAEHbI B FOCT 34332.3—2021 (npwno-
weHue A, Tabnuupl A1, A.2; npunoxenrue B, Tabnuue B.1 v B.2) n TOCT 34332.4—2021 (npunoxeHue b,
Tabnuuel 6.1 1 B.6).

‘Onucanue. [laHHblit MeToZ No3BonseT cospath creumdukaumo /M3 CB3C cuctemst B
BuAe 6asbl AaHHbIX, KOTOPas MOXET aBTOMaTUHECK/ aHanu3npoBaTbCA ANA OLEHKN COrnacoBaHHo-
CTV ¥ NOSHOTbI. VIHCTPYMEHT creuvdukaLiny no3sonsieT nosib3oBaTento Cnonb3osaTb aHMaumnto
pasnyHbIX aCNEKTOB 3aaHHON cucTeMbl. B obliem crnydyae faHHbI MeToZ NPUroAeH Ans noaaep-
aHVs HEe TONBKO CTaAuu co3faHus crieundukaumm Tpebosanuit k 3/3/M3 CB3C crnctemsl, HO 1
CTafuu NPOeKTUPOBaHUS, a Takke ApYrux ctaguii XKL cuctembl. MHCTpYMEHTH crneundukaumin Mo-
ryT 6bITb KNACCUULIMPOBaHBLI B COOTBETCTBUM CO CriefYOWUMI NMYHKTaMi HaCTOALLETO Npunoxe-

HWA.

B.2.4.2 UHCTPYMEHTbLI, He CPMEHTUPOBaHHLIE Ha KOHKPETHLIA MeTon

Llenb — okasaHue nOMOLUM NOMb3oBaTesilo B COCTaB/EHUN npaBubHON cneumndurKaLum
/3/M3 CB3C cuctembl ¢ MpUMeHeHNeM NoACKasky U (PopMMPOBaHUEM CBS3V MEXAY COOTBETCTBY-
FOLLMMMN YaCTAMM.

Onucanve. TpUMEHEHVIE HCTPYMEHTA s COCTaBIIEHNA cneundnkaLmnin ocBoSoKAET Nofb-

30BaTens OT HEKOTOPOW PYTUHHOI PaBoTh! v NOAAEPKUBAET yNpapneHne npoektamu. MHCTpymMeHT
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He npeAcTaBrseT cobol kakoi-rnnbo KOHKPETHBI MeTog paspaboTku creumdukaynin. OTHocuTenb-
Has He3aBUCUMOCTL NoSb30BaTeNen oT MeToaa ro3ssosseT ObiTe Gonee ceBoboAHbLIMM Npu BoiGOpE

KOHKPETHOFO MeTofa, HO HeHa4vyuTenbHO rnoMoraeT Nnpu cocrasneHnn cneumcpmxaumﬁ, YTO YCNOX-

HAEeT co3gaHne CUCTeMbl.

B.2.4.3 Mpoueaypa, opueHTUPoOBaHHaA Ha MoJenk C uepapxnyeckum aHanm3om

Llenb — npeaoTBpaTtUTbL HEMOMNHOTY, HEOAHO3HAYHOCTL U NPOTUBOPEUNBOCTL B cneuuduka-
UMY, HampuMep, NoMoras Nonb30BaTeslio B CO34aHUN NpaBunbHOW cneundmkaumm, obecneyeHum
COrMacoBaHHOCTI MEXIY OMUCAHWSIMM MPOLIECCOB 1 AaHHbIX Ha PasnuuHbIX yPoBHAX abcTparnpo-
BaHMA.

Onvicanuwe. [JaHHbIl MeToA AaeT dYHKLMOoHanbHoe npefcTaBneHne o Heobxoaumon cucTeme
(CTPYKTYPHbI aHanus) Ha pasfiMyHbiX ypoBHsX abcTpakuun (cTeneHn TodHocTu). Cyliectsyer
OTPOMHBIi apceHan Takux MOAENei: KOHeYHble aBToOMaThl — KNacc Takux MoAenew, WUpoKo uc-
NonNb3yemblX AN ONUCaHWUS MOCTPOEHUS AUCKPETHbIX/UMdpoBbIX cuctem. [duddepeHumarbHbie
yPaBHEHUA MO3BOSIAIOT ONUCaTh HEMpephiBHbIe/aHanoroBbie cucTemMbl. CTPYKTYPHbI aHanus npo-
BOJSAT Ha pasnuuHbIX YPOBHSIX abcTpakumm NpoLeccos 1 AaHHbIX. OUeHka HEOAHO3HAa4YHOCTY 1 Non-
HOTbI BO3MOXKHA MEXAy VepapXUYecKUMi YPOBHAMW, @ TaKKe Mexay ABYMS (DYHKUMOHANbHBIMU
eavHuUaMi (MOAYNAMYK) Ha OLHOM U TOM Xe YPOBHE (Hanpumep, foboe COCTOSHNE MOLENU Cu-

CTeMbl ONUCLIBAETCA €€ Ha4valribHbIM COCTOAHWEM, BXOLaMU Vi ypaBHeHMﬁMM nepexoga aBTomMarta

/i3 OQHOTO COCTOSIHUS B ApYyroe).

Mpumeyaxune — Bonpocamu pacCMOTPEHUS NPV ONUCAHM, OCHOBAHHOM Ha MOAENSAX, MOTYT OblTb!
ypOBEHb abCTPaKLMy; OrpaHUUEHUst NS NONyYeHUs BCel (byHKUMOHAMbHOCTM, OTHOCSLUENCS K AaHHOMY
aTany; TPYAHOCTW NOHUMAHUA MOZENV NPAKTUKaMK (OT YTEHWs CMHTaKCUCa 40 ee NPaBurbHON uHTepnpeTa-
LK); 3HAYUTENBHOCTL YCUNUIA, 3aTpadnBaemMbix Ha paspaboTky, aHanus u NoAAepXKy moaenu Ha scem XKL
CUCTEMbI; AOCTYNHOCTb 3MEKTUBHBLIX UHCTPYMEHTOB, NOAAEPXUBAIOLLNX CO3LAHNE 1 aHanus Moaenu (pas-

paboTka Takux MHCTPYMEHTOB, KOHEYHO, TpeByeT GOMbLUMX YCUNWIA) U Hanuune CreunanicTos, CnocobHbIX

paspabarbiBaTh U aHaNU3NpoBaTh MOAENH.

MNoapo6Hoe onucaHue AaHHOrO MeTofa/cpeacTea npuseaeHo B [47].
—

B.2.4.4 Mopgenwm nauubhymHOCTb — CBAi3b — aTpUbyT>

Llens — okasaHue NMoMOLLY MoNb3oBaTeNto B CO3AaHWy NpasBurbHON cneyudmkanum, cocpe-
[O0TOUNB BHUMaHWE Ha 06beKTax BHYTPU CUCTEMbI M OTHOLLEHWUIA MEXAY HUMU.

OnucaHue. PaccmaTpuBaeMylo CUCTEMY ONMCHIBAIOT KaK COBOKYMHOCTb O6LEKTOB U OTHOLUE-
HUA MEXZY HUMKW, NPUMEHSAS MHCTPYMEHT, NO3BOMNAIOLWMIA ONpeaenuTb, Kakue OTHOLIEHWS MOoryT
ObITb MHTEPNPETUPOBaHLI cUCTEMON. B obliem cnyvae oTHOLIEHUS Mexay 00beKTaMu No3BONAKT
OMNCbIBaTL NEPAPXWYECKYID CTPYKTYPY OOBEKTOB, MOTOK AAHHLIX, OTHOWEHUS MeXay AaHHbIMU U1

AaHHble, 3aBUCUMbIE OT KOHKPETHbLIX MPOU3BOACTBEHHBLIX (TeXHOHOFVNeCKMX) npoLeccos. aror
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KNaccuueckuit Noaxo PacLunpsoT NocpeacTBOM NPUMEHEHNUS YrpasreHnsa npoueccamu. Boamox-
HOCTV METOAAa 1 NoAAep’KKa NoNb30BaTeNs 3aBUCAT OT pasHOoBpasnsa NPOUIITIOCTPUPOBaHHBLIX OT-
HoOlWeHUN. OfHaKo MHOXECTBO BO3MOXKHOCTE MpefCTaBleHVs CUCTEMb! YCIIOXKHAET NpUMEHeHne
aTOrO MeToAa.

MoppobHoe onvicaHne fgaHHoro MeTofa/cpefcTaa npusegeHo s [48].

B.2.4.5 Ctumyn u oTKNUK

Llens — okasaHvne nomoLLu Nonb3oBaTesnio B CO34aHNN NPaBuIibHOM cneuudukauun 3/3MS
CB3C cucrembl nocpeacTBOM UAEHTUMKALMK B3AVMOOTHOLLEHUA KCTUMY — OTKITUKY.

Onucanne. BzaumMooTHOWeEHNA Mexay obbekramyn CUCTEMbI OMNPederNisaioT B HOTauun «CTu-
MYTIbI» M «OTKMUKKY. ICNonb3ytoT NpoCTOl W NErko paclivpaeMbliil A3bIK, KOTOPbIA COAEPXUT ane-

MEHTbI A3blKa, Npeacrasname 06beKTbl, B3AUMOOTHOLLEHUS, XaPaKTEePUCTUKK N CTPYKTYPBI.

B.2.5 Tabnuua KOHTPOJbHLIX MPOBEPOK
Llenb — paccmoTpeHne M ynpaBrieHWe KPUTUYECKMM OLIEHKaMK BCEX BadKHbIX acreKkToB
3/3/N3 Cb3C cuctembl Ha cTagum XL, obecrneumsas ncyepnbiBaoLwMin oxsar acnekros 6e3 ycra-

HOBMEHNA TOYHbIX Tp86OBaHMI7L

MpumeyaHue — CCbiNki Ha fAaHHbIA meTog/cpeacTso npuseaeHbl B FTOCT 34332.3—2021 (npuno-
xeHue b, Tabnuubl b.1, 5.2 1 b.6) 1 B TOCT 34332.4—2021 (npunoxeHue A, Tabnuua A.10; npunoxetue b,
Tabnuda b.8; npunoxenve B, Tabnvue B.10 1 B.18).

OnucaHue. CrneyunanicT, 3anonHAWuA Tabnuuy KOHTPOMbHBLIX NMPOBEPOK, AOIMKEH AaTb OTBET
Ha psg Bonpocos. MHorMe BONpPOCHl HOCAT OBLMIA XapaKTep, U OLUEHLUMK AOIKEH MHTEPNPeTUpO-
BaTb MX Kak Hanbonee noaxoasine K KoHkpeTHou oLieHuBaemon 3/3/M13 CBE3C cucteme. Tabnuubl
KOHTPOSbHbIX NPOBEPOK JOMYCKaeTCA UCMONMb3oBaTh Ha BCcex ctagmsax nonHoro XKL 3/3/M3 CbB3C
cuctembl 1 XKL CB3C M0O. Takue tabnuubl, B YaCTHOCTW, NOME3Hbl B KAYECTBE UHCTPYMEHTA ANA
OLIeHKN PYHKLMOHanbHOW 6e30nacHoCTy.

[ns cokpalleHusa LWMPOoKOro pasHoobpasns NPOXoAsALLMX NOATBEPXKAEHME COOTBETCTBUSA CU-
cTem B0MbLUMHCTBO TabnuL, KOHTPOMbHLIX NMPOBEPOK COAEPXKAT BOMPOCH!, KOTOPLIE MPUMEHUMbI KO
MHOMMM Tunam cuctem. [103ToMy B MCMonb3yemon Tabnuue KOHTPOSIbHBIX NPOBEPOK MOXET OKa-
3aTbCs MHOXECTBO BOMNPOCOB, KOTOPbIE HE YMECTHbI A1 KOHKPETHON CUCTEMbI U AOSIKHBI BbITh Wr-
HOpUpOBaHbL. KpoMe TOro, MOXET TakXKe BO3HUKHYTb HEOBXOAMMOCTb AOMNOMHUTL CTaHdapTHYO Tab-
NULY KOHTPOSIbHBIX MPOBEPOK BOMPOCaMM, CreumanbHO OPUEHTUPOBAHHBIMU HA KOHKPETHYIO Cu-
cTemy.

WcnonbsosaHue Tabnumubl KOHTPOJIbHBIX NPOBEpPOK B DorblUe cTeneHn 3aBKUcnUT OT aKkcnepT-

HOW OLEHKM N CYXOEHWS CheLmanucTa, KOTopblii BblGMpaeT 1 NpUMEHSeT Tabnuuy KOHTPOMbHbIX
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npoBepokK. MPUHATBLIE UM PeLLEeHUs OTHOCUTENBHO BbiBpaHHbIX(0M) Tabnu(bl) KOHTPOMbHLIX NPOBE-
POK 1 NMoBble JONOMHUTENbHBLIE UMK UTHOPVPYEMbIE BOMPOCH! AOMKHbI ObITh MONMHOCTBIO 060CHO-
BaHbl 1 AOKYMEHTanbHO oopmrieHbl. HeoGXxoaMMO CTpeMUTbCS K ToMy, YTOObI NPy nepecmoTpe
TabnuL, KOHTPOSbHBLIX MPOBEPOK rapaHTUPOBANOCh NOMYYEHNE OAHUX W TEX Xe Pe3yrnbTaToB npu

UCIronb3oBaHMM OAHKX K TEX XKe KPUTEPUEB.

OnucaHve CUCTEMbI B 3amnofHeHHoW Tabnuie KOHTPOmbHbLIX NPOBEPOK AOMKHO ObiTb Makcu-
MarnbHo kpaTkuM. Mpu HEOBXOAUMOCTY UCHEPMbIBAIOLLIEro 060CHOBaHNSA OHO JOMKHO OblTh AaHO B
BUE CCbINOK Ha JOMONMHUTENbHbIE AOKYMEHTHI. [NsA AOKYMEHTUPOBaHWUA Pe3ynbTaToB KaXaoro Bo-
npoca cneayeT WCronb3oBaTh OTBET «YCMELWHO», «HE YCMEeWHO» UMK «HeJoCTaTouHo ybeau-
TenbHO», NBO aHanoru4HbIi Habop oTBETOB. Takas NAKOHWYHOCTb 3HaYUTENBHO ynpoLlaeT npo-
ueaypy odopmreHnsi oBLIEro 3akrnoUeHWs pesynbTaTos OLEHKW B BUAe Tabnuipl KOHTPOIbHbBIX

NpoBepoK.
Moppo6Hoe onucaHne aaHHoro MeTtoga/cpeactsa npuseaeHo B [30], [49] — [54].
B.2.6 dkcnepTuUsa cneuucdrkauum

Lernes — nekmoyeHne HeKOMIMIEKTHOCTU ¥ NPOTABOPREYNBOCTH CI'IeLWICbVIKalJ,VIM.

MpumMmeyaHue — CChifikn Ha AaHHbIA MeTog/cpeacTso npuseaersl B FTOCT 34332.3—2021 (npuno-
xetue B, Tabnuubl b.1 1 B.6).

Onucakne. JxkcnepTinsa — aTo obLWKiA MeTod aHanusa crneumdukaumn 3/3/M3 CBE3C cucrembl
[S151 €€ Pa3sHOCTOPOHHEN OLIEHKU, OCYLLECTBIISIEMan HE3aBMCUMOWN IPyrnon 3KCNepToB. JKCNePThl
TaKoi rpynnbl 3a4alT BOMPOCHI PaspaboTuMKy, KOTOPbIM AOIMKEH AaTb UM Y/OBNETBOPUTENbHbIS
0TBEThI. AHaNN3 [OIKEH (MO BO3MOXHOCTY) MPOBOAMTLCA TPYNMON JKCMEPTOB, KOTOPAs HE MPUHM-
mana yyactus B co3faHuy cneuudukaumu. Tpebyemas cTeneHb HesaBUCMMOCTU OLIEHKM orpene-
naetca YNB, 3agaBaeMbiMu AS151 cMcTeMbl. Tpynna He3aBUCHUMbIX 3KCMEPTOB AOrmKHa ObiTe cno-
coBHa PEKOHCTPYMPOBAaTb AKCNyaTaLMOHHY0 dyHKLUMIO cucTembl 6e3 cebinok Ha nmobble nocneay-
rolme cneumdurkaumn. CneumanncTbl rpynnbl HE3aBUCUMbIX SKCMEPTOB AOMKHbI Takke ybeanTbes
B TOM, YTO OXBaueHbl BCE YMECTHbIE acnekTbl 6830MacHOCTU U TEXHUYECKNE acneKTbl 3kcnnyarauy-
OHHbIX ¥ OpraHn3aunoHHbiX Mep. OBLMA MeTo 3KCnepTM3bl crietmdukaumn foKasan Ha npakTuke

CBOIO BbICOKYHO 9(PhEKTUBHOCTD.
Moapo6Hoe onucaHve AaHHOro MeToaal/cpeacTtea npusegeHo B [51], [65].

B.3 MpoekTupoBaHue u paspadortka 3/I/M3I3 CB3C cucremnl

[maBHas Lenb — cospaHue HapexHoro npoekra 3/3/M3 CB3C cuctembl B COOTBETCTBUAM CO

crieynprkaLmen.
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B.3.1 CobniogeHune pykoBoasaWMX MaTepuanoB U cTaHaapToB

Uenb — yuyet TpebBoBaHWili CTaH4APTOB CEKTOPOB MNPUMEHEeHVs (He paccMaTpriBaembiX B

HacTosALeM cTaHgapTe).

Mpumevanue — Ccbinka Ha AaHHbIA meTog/cpeacteo npuseaera B FOCT 34332.3—2021 (npuno-

xeHue b, Tabnuua b.2).

OnucaHne. Bo spems npoektnposaHus 3/3/M3 CBE3C cuctemb! AoMnXHbI ObiTh COCTaBNEHbI PYKO-
BOASALUME MaTepualbl, MPUMEHEHWE KOTOPbIX AOMKHO NPUBOANUTL K CO3AAHMUIO CUCTEM, MPAKTUYECKN He
umerLwmx c6oes 1 ynpoularLimx nocneayrolee noaATBEpXAeHNe COOTBETCTBUS. Takne pykoBoasiLme
mMatepuarnbl MOryT 6biTb YHUBEPCANbHBIMU, CNELPUYHBIMUY ANIA NPOEKTa WMv TONbKO AJIS OTAENbHOro
artana npoexra.

MoapobHoe onucanne faHHOro Metoaa/cpencTaa npueeneHo B [30].

B.3.2 CTpyKTypHOE NpoeKTupoBaHue
Llenb — cHuxeHne crioxxHocTy npoektuposanus 3/3/M3 CB3C cuctembl nocpecTBOM co3aa-
HUS NEepPapXmM4ecKoin CTPYKTYPbl YaCTUUHbIX TpeboBaHuii; MUCKoveHne ownbok B3anMOCBA3EN

mexgy TpeGoBaHUsMU; YNPOoLLeHne BepUUKaLmm.

MpumeyaHne — CCbiNKN Ha faHHbIl meTog/cpeacTeo npueegersl B FTOCT 34332.3—2021 (npuno-

xeHune b, Tabnuuet .2 1 B.6).

Onwucanue. Mpu npoektTuposaHuu AC crnegyeT NCnonb3oBaTh KOHKPETHbIE KpUTepUn U me-
ToAbl. Hanpumep, MoxeT notpebosarbes:

- NPOEKTUPOBAHNE NEPAPXUYECKU CTPYKTYPUPOBAHHbLIX CXEM;

- MCNOMb30BaHNE N3TOTOBMIEHHBIX Y MPOBEPEHHBLIX YACTEN CXEM.

Mpn npoekTnposaHum MO ncnonb3oBaHne CTPYKTYPHLIX CXEM TaKKe MO3BOMAET Co34aTh Of-
HO3HAYHYIO CTPYKTYPY NpOorpammHbix Moaynen. B gaHHOW CTpyKType oToOpaxalTcs B3anMOCBA3b
MoZynen apyr ¢ APYrom, KOHKpeTHbIE AaHHble, KOTopble NepefatnTca Mexay MoAysiMMU, U KOHKpeT-
HOe ynpasneHve, CyLeCTBYIOLLEE MEXAY MOAYAMN.

MogpobHoe onuncaHue gaHHoro metoaa/cpeacrea npuseneHo 8 FOCT IEC 61082-1#26‘12(, [62] —
[54], [56].

B.3.3 Ucnonb3oBaHne AOCTOBEPHO UCMbITAHHBLIX KOMMOHEHTOB
Llenb — cHmKeHWe pucka MHOMMX OPUrMHanbHbLIX W HeoBHapyxuBaemblx oTkasoB J/3/13

CB3C cucremsl nocpencTBOM NCNOJSIb30OBaAHUA KOMMNOHEHTOB C KOHKPETHbIMW XapakTepucTukamu.

MpumedaHune — Ccoinkn Ha fanHbIR MeToL/cpeacTao npueneril B FOCT 34332.3—2021 (npuno-

xeHue b, Tabnuubl 6.2 n 65.6).

Okor4aTaenbHas
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Onucanve. BoiGop JOCTOBEPHO UCTbITaHHBIX KOMNOHEHTOB ANA Leren 6e30nacHoCTy BbIMNos-
HAETCSA NPOU3BOAUTENEM B COOTBETCTBUMN C HAZEKHOCTLIO KOMMOHEHTOB (Hanpumep, ucnosnbL3osa-
HUE NPOBEPEHHBIX TECTUPOBaHNEM (PU3NUECKUX MOZYIEV AfS yAOBNETBOPEHUS BbICOKUX Tpebosa-
HWU 6e30NacHOCTU WUIMN XPaHEHUE OTHOCALLMXCA K 6€30MacHOCTH Nporpamm Tonsbko B BesornacHomn
namath). Obecnevyerre 6e30nMacHOCTM NaMATH MOXET OTHOCUTLCH K HELONYLLIEHUIO HECAHKLIMOHU-
POBAHHOTO AOCTYNA K NAMSITU, BIIVSHNIO HECAaHKLMOHNPOBAHHOW cpefbl (3f1eKTpoMarHuTHas coBme-
CTUMOCTb, paguaums 1 T.1.), @ TakKe K OTKINKY KOMIMOHEHTOB B Criy4yae BO3HUKHOBEHWSA OTKa30B.

MoapoBHoe onucaHue f4aHHOro MeToga/cpeacrsea npuseaeHo B [57].

B.3.4 MoaynbHoe npoekTupoBaHue
Llenb — yMeHbLWTbL CNOXHOCTL 1 n3bexaTs cboes 3/3/T13 CB3C cnuctembl, CBA3AHHBIX C B3a-

UMOIEACTBMEM MEXLY NOACUCTEMAMM.

MpumeyaHune — CCbiNkM Ha [aHHbIA METOL/CPEACTBO NpuBeEHb! B FOCT 34332.3—2021 (npwu-

noxenxue b, Tabnuubi b.2 1 b.6).

Onuncanue. Kaxkgas nogcncreMa Ha BCEX YPOBHAX NPOEKTUPOBaHWUA YETKO onpefeneHa n orpa-
HI4EeHa 1o pasmepy (Tonbko HebonblUMM Habopom yHKUNIA). MHTepdelick mexay rnogcuctemamu
BbIMOSHSIIOT MakCUMarnbHO NPOCTLIMY K NepeceveHus (paspensemble gaHHbie, obmeH nHgopma-
Luent) MuHuMu3npyroT. CROoXHOCTE OTAENbHBLIX NOACUCTEM TaKKe OrpaHuynBaloT.

MoppobHoe oncaHue 4aHHoro MeToAa/cpencTaa nprisefeHo B [56], (58].

B.3.5 Cpeacrsa aBTOMaTU3MPOBAHHOIO NPOEKTUPOBaHUSA
Llenn — Gonee cuctematnyeckoe BbINOMHEHWE npoLeccos npoekTuposaHus 3/3/M3 CB3C
CUCTEMBI; BKITIOYEHWE B NPOEKT NOAXOAALLMNX aBTOMATUYECKN CKOHCTPYMUPOBAHHbIX 3N1EMEHTOB, YXXe

CO3aHHbIX U NpoBepeHHbIX.

MpumeyaHue — Ccbifku Ha faHHbIA MeTom/cpencTao npueeaeHbl 8 FTOCT 34332.3—2021 (npurno-
xenune b, Tabnuubl 5.2 1 5.6) u B FTOCT 34332.4—2021 (npunoxeHune A, Tabnuua A.4).

Onucaxue. B npouecce npoektnposanua AC 1 MO cnegyeT ucnonb3osaTtb CpeacTsa aBToma-
TU3UPOBaHHOro npoekTuposanns CAMP, ecnu oMK AOCTYMHBI U WX UCNONb3oBaHNE 060CHOBaHO
CINOXHOCTbIO CUCTEMBI.  KOpPPEKTHOCTb MPUMEHEHNS TakUX CPEACTB [OMMKHA ObiTh NPOAEMOHCTPU-
poBaHa NpeaoCcTaBneHNEM pe3yrbTaToB KOHKPETHBIX UCMbITaHUA, onucaHns oBLLIMPHOW npenblcTo-
pyUX YCNeLwHoro ucnonb3oBaHus Nnbo pesynbTaToB HE3ABUCMMON BEpUPUKaLMN NPoeKTUpyemMon
CBC.

ereHan
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[lns VX ViHTerpaunn Heobxoanmo BbIGUPaTe UHCTPYMEHTbI MOAAEPXKN. VHCTpYyMEHTHI nof-
[EPXKN BbIONPAKOT B COOTBETCTBUM € UX YPOBHEM UHTErPUPYEMOCTY. VHCTPYMEHTbI CUNTAIOT UHTE-
rPUPYEMbIMIA, ECTIV OHW COBMECTHO paboTaroT TaK, 4TO BbIXOAHLIE JaHHble OJHOTrO UHCTPYMEHTa No
cofepxaHuio n hopmaTy NMoAXOAAT Al aBTOMaTU4EeCcKoro BBOAA B CrneayoLmii UHCTPYMEHT, YTO
MPVBOLAUT K MAHUMU3aLMU BOSMOXHOCTY BHECEHNS oLIMBKM YenoBekom B npouecce ero paboTel C
MPOMEXYTOYHBIMU Pe3ynbTaTami.

MoapoGHoe onucaHne JaHHOro meTogal/cpenctea npusegeHo B [59], [60].

B.3.6 MogenupoBaHue
Llens — npoBefeHue CUCTEMAaTUYECKNX 1 MOSHLIX NPOBEPOK yHKUMOHUpoBaHus 3/B/MD
CB3C cucTeMbl Ansi KOPPEKTHOMO 3a4aHNA (PYHKLUMOHANBHBIX U Pa3MEPHBIX XapaKTepUcTuk X KOM-

NOHEeHTOB.

MpumeuvaHue — CCbinku Ha JaHHbIll MeToa/cpecTBo npvseeHbl B TOCT 34332.3—2021 (ripu-

noxenue b, Tabnuuki 6.2, 6.5 1 %.6). [ 5

OnucaHvie. PYHKLWIO CXeMbl, peanusyoLlyto 3/3/M3 CB3C cucremy, AMUTMPYIOT HA KOMMbHO-
Tepe C MOMOLLIO 3arporpamMmM1poBaHHoO MOeN € NoBeAeHNA. MoBeneHne Kaxaoro KOMMoOHeHTa
CXEeMb! MOLENMPYIOT OTAENBHO 1 OTKIVK CXEMbI, B KOTOPYIO OH BXOAUT, aHANUSNPYIOT Npu 3aaHuu

npenenbHbIX 3HauYeHWn nNapaMeTpPoB AJ1A KaXgoro KOMMOHEHTa.

B.3.7 Nposepka (0G30p n aHanus)
Liernb — BbISIBMEHWEe paccornacoBaHns Mexay cnevmdmkaLmeit v peannsauueir 3/3/M3 CB3C

CUCTEMBDI.

NMpumeuyaHune — CCbiNkM Ha AaHHbIA METOA/CPEACTBO NPUBEAEHDI B FOCT 34332.3—2021 (npwnno-

weHve B, Tabnuubl b.2 u B.6).

Onucanue. [poBepsioT 3afaHHble dyHKUMKM /M CB3C cuctembl. OueHnBalT COOTBET-
CcTBUE TpeBoBaHNAM, NPYBELEHHBIM B CneundukaLmy. TMioBble BONPOCHI, CBA3AHHbIE C CO34aHNeM
W NCTIONb30BAHUEM MPOAYKLMN, AOKYMEHTUPYIOT, HTOOB! OHW MO 6bITh paspelueHbl. B oTnuyne
OT CKBO3HOIO KOHTPOTS BO BPEMSi NTPOLIEAYPbI IPOBEPKMA MPOEKTUPOBLLMK CUCTEMbI NACCHBEH, 3 3KC-
nepT akTUBEH.

MoppobHoe onvicaHue faHHOro MeToAa/cpeicTBa NpMBEAEHO B [55], [58], [59].

B.3.8 CKBO3HOW KOHTPONb
Llernb — BbIABNEHME paccornacoBaHns Mexny crieundvKaumeii v peanmusauven 3/2/MO CB3C

cucTeMbl.

(@] OanTeﬂbHaﬂ
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Mpumevanune — Cebinka Ha JaHHblit MeToa/CpencTBO NpuBeneHa B FOCT 34332.3—2021 (npu-

noxetue b, Tabnuua b.6).

Onucarvie. MpoBepstoT 3agaHHble hyHkuum 3/AMD CBEC. OuenuBaloT COOTBETCTBUE CU-
cTeMbl TPeGOBaHMSAM, NPUBEAEHHBIM B cnieLmdukaLn. Bee Bbi3biBatOLLNE COMHEHNE cuTyauuu rnpu
pean1saLiv 1 NCToNb3oBaHNN USAENWA AOKYMEHTUPYIOT B LiEnsAX hx nocrnesyrLwWwero paspeLlueHus.
B oTnuume oT npoueaypbl nposepku (B.3.7) BO Bpemsa CKBO3HOIO KOHTPONA NPOEKTUPOBLUNK JOIPKEH
BbiTb aKTUBEH, a 3KCNEepT — NacCUBEH.

MoppoBHoe onucaHne gaHHoro meTopa/cpencTaa npuseaeHo B [59).

B.4 MNpoueaypbl 3KCNyaTauum W TEXHWYECKOro o6cnyxusanus 3/3/MI CB3C cucremsl

MMaBHas Lenb — paspaboTka npoLieayp, KOTOPbIE NCKMIOYAIOT OLUMOKM BO BPEMS akcnnyara-

umm 1 obenyxmearua 3/3/M3 cuctemst.

B.4.1 IHCTPYKUMKM NO SKCAyaTtauvmn u TeXHuieckomy obcnyxuBaHu
Llenb — uckmioueHvie owmnboK BO BPEMsA 3KCnnyaTtauuu v TEXHUHECKoro obcnyxunBaHma
3/3/M3 Cb3C cucrembl.

34330, ~ A0
MpumeyaHue — CCbifika Ha AaHHEIN METOA/CPEACTBO NPUBEACHE B FOCT‘)S(**XX@I' npunoXxeHve

B, Tabnvuya b.4).

OnucaHve. VIHCTPYKLVN NoSib30BATENS COASPKAT BAXHYIO MHPOPMALIMIO O cnocobax ncnonb-
30BaHMUs U TeXHNYECKoro oBCcnyxmBaHus cuctem. B 0cobbix Criy4asix 3Tu MHCTPYKLUM MOTYT COAEP-
*aTb Takke NprUMepsl 0BLLmMX crnocoos ycTaHosku CB cuctem. Bee MHCTPYKLIMM AOMKHDI 6bITb Bbl-
MOMHEHbBI NETKO BOCMPUHUMaEMbIMI. NS ONUCaHNSA CNOXHbBIX NMpoueayp v 3aBuUCUMOCTEN cneayet
MCNONb30BaTh PUCYHKM 1 CXEMbI.

MoppoBHoe onucaHue AaHHOro MeToAa/cpeacTsa NPUBEAEHO B [30].

B.4.2 Yoo6¢cTBO ANA nonb3oBarerss

Llenb — CHUXeHNe CIIOXHOCTM aKcnnyaTauum 3/3/M3 CBb3C cucrem.

NpumeyaHne — Ccbirika Ha AaHHbIA METOL/CPEACTBO NpUBEAEHA B FOCT 34332.3—2021 (npwno-

xeHue b, Tabnuua b.4).

Onucanve. MpasunbHocTb akcrinyaTauum 3/3/M3 CB3C cuctem B onpefeneHHon cTeneHu
3aBUCUT OT onepaTtopa. PaccmaTtpusasi KOHKPETHbIA NPOEKT CUCTEMbI U pabouero mecrta, NPoeKTU-
posink /M3 CB3C crcTeMbl JOMKEH NPELYCMOTPETD!

- HEOBXOAVMOCTE MUHUMAnbHOro BMELLATENbCTBa HelioBeKa;

- HanBoree NpPocToi cnocod HeobXxoaAMMOro BMeLLaTeNbCTBa,

OxoHuaTEnbHan 4
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- MUHAMW3ALMIO MPUHVHEHUA BPeAa 13-3a ombok oneparopa;

- 9pProHOMUYECKNe TpeGOBaHNs NPY NPOEKTNPOBAHUM CPEACTB BMELLaTENbCTBA 1 MHAVKaLN,

- MPOCTBIE, UMEIOLLNE YETKYIO MapKIPOBKY M YAOGHbIE ArA UCTONL30BAHUA CPEACTBA onepa-
TOpA;

- obecneyeHne HeMepeHanpsPKeHHOCTM onepaTopa fiaxe B SKCTPEMarbHOW cuTyauum,

- aganTaumio 06ydeHus Npoueaypam U CpeAcTsamM BMeLIaTenbCTsa onepaTopa B NpoLece K

YPOBHAM €ro 3HaHWA ¥ MoTHUBALIN.

B.4.3 Y0o6CcTBO TEXHMUYECKOro o6cnyxuBaHus
Llenb — ynpoLeHue npoLeaypbl TEXHNYECKOro 06CyXuBaHns 3/3/M3 CBb3C cucrembl 1 npo-

eKTUpOBaHIe HEOBXOANMbIX CPEACTB AN 3(hPEKTUBHOM ANArHOCTUKIA 1 PEMOHTA.

MpumeuaHue — Ccbika Ha iaHHbIA METOA/CPECTBO NPUBEAEHa B FOCT 34332.3—2021 (npuno-

weHue B, Tabnuua B.4).

Onucanvie. TexHndeckoe OBCNyXUBaHWE W PEMOHT YacTo NPOBOASAT B CIOXHBIX YCIOBUAX
orpaHu4eHus npefenbHbIX CPOKOB UX BbIMOMHEHUS. Moatomy npoexTuposmk 3/3/M3 Cb3C cun-
CTEMbl AOSHKEH NPEAYCMOTPETD!

- yToBbl CPEACTBA, OTHOCALLMECS K TEXHUYECKOMY obcnyxusanuto, Tpebosanmnch kak MoXHO
pexe unu BoobLe He Tpebosanuch;

- 4To6bi NCAONb30OBANUCh AOCTATOMHO YYBCTBUTENbHbIE U NETKO ynpasnseMbie AnardocTupy-

N m%ummaﬂmé
oLLME CPeacTBa ANs HeM3bexHbIX PEMOHTOB, cebs Bce Heobxo-
AVMble NHTepdeircsl,
- yToGbI BbINO AOCTATOYHO BpPEeMeHU (ecnu OTAeNbHbIE CPeACTBA ANArHOCTUKM HeobXxoanMo

paspaborarb unm npmo6pecw|).

B.4.4 CokpawieHune paboT Ha cTafum aKcrlyatauum
Llenb — CHW3WUTb 3KCnyatauMoHHbIe BO3MOXHOCTU ANS o6bIyHOro nonb3oeatens 3/3/3

CB3C cuctembt.

MpumMmeyaHue — CChiNKM HA AaHHbBIA METOA/CPEACTBO NPUBEAEHDI B FOCT 34332.3—2021 (npuno-

weHue B, Tabnuupl 6.4 v 5.6).

OnvcaHue. Mpu 3TOM Noaxofe CHUKAIOT 3KCrnyaTaluoHHbIe BOSMOXHOCTU CACTeMbI NMOCPea-
CTBOM:

- OrpaHuYeHus onepaumii B pabouunx pexmmax, Hanpumep, KoMMyTaTopamii KIouen;

- OrpaHNyeHns Yucna ncrnonb3yemblx 8 paboTe areMeHTOoB;

- OrpaHUYEHNA Yiicna BO3MOXHDBIX B OBLLEM criydae paboumnx pexumoB.

MoapoBHoe onucaHne faHHOro MeTo4a/cpeAcTsa NprBeAeHo B [30].

48 QOKoHuaTens>Has

TK 439 pegaKLMﬂ




FOCT 34332.5—2021

B.4.5 dkcnnyaTauusa ToNbKO KBanunuupoBaHHbIM onepaTopom

Llenb — uckrioueHne oTkasos, 06yCroBeHHbIX ownbkamy oneparopa.

MpumeuaHne — Ccbinki Ha AaHHbI MeToa/cpeacTso npusesensl B FOCT 34332.3—2021 (npwno-

»eHue b, Tabnuubl 5.4 1 B.6).

Onucaxue. Onepatop 3/3/13 CB3C cucrem gomkeH GbiTb 00y4YeH A0 cTeneHu, COOTBETCTBY-
foLLieit ypoBHIo crnoxkHocTu 1 YIB 3Tol cuctemel. B 0ByyeHne BxoguT nsy4eHne ocHOB npouecca
aKcrnyaTauun cuctTem v B3aumocssaseit mexay 3/3/M3 CB3C cuctemamu v YO.

MoapobHoe onucaHue faHHoro Metoaa/cpencTea npuseaero B [30].

B.4.6 3awumTa o1 oWwMOOK onepaTopa
Llens — 3awura 3/3/MN3 CB3C cuctembl OT BCex BUAOB OWMBOK oneparopa.

ﬁ. pumeyaHune — CCbiiki Ha [aHHbIA METOL/CPEACTBO npusegenbl 8 FTOCT 34332.3—2021 (npwno-

weHue B, Tabnuubl 5.4 n 6.6).

Onucarue. JloxHble BxogHble coobLleHns (3HaqeHune, BpeMﬂl,zm T.4.) oBHapy>XnBatoT nposep-
KaMu UX SOCTOBEPHOCTI UMK C NOMOLLbI0 koHTporepa YO. [ins Toro, 4Tobbi 06beAnHUTL 3T cpe-
CTBA B MPOSKTe, HEOBXOAMMO Ha CaMOM PaHHeM 3Tare OrpefenuTh, Kakne N3 BXOLAHbIX COobLLeHNN

BO3MOXHb! U KaKkue 4oNYyCTUMDbL.

B.4.7 3awuTta oT Mogudukauuin
Liens — 3awmra 3/3/M3 CB3C cuctembl oT Mogudukauni AC TeXHAYECcKMM criocobamu.

MpumeyaHue — Cobiflki HA AaHHbI METOL/CpeAcTBO npuseaeHs! B FOCT 34332.3—2021 (npuno-

xenune A, Tabnuubl A.17 n A.18).

Onwucanve. Moandukaumy unu MaHUNynN\umm oBHapyX1BarTCs aBToOMaTU4YeCKn, Hanpumep,
npoBepkaMu AOCTOBEPHOCT CUTHAINOB AATHMKOB, OBHaPYKEHNEM TEXHUYECKUM NPOLIeCCOM 1 aBTo-
MaTUYECKUMU TecTamm nycka. Ecriv oBHapyxeHa MOAUMVKALMA, BLINOSHASTCA KCTPEeHHOoe Aeil-

cTBue.

b.4.8 NMoarBepXxaeHue BBOAA
Llenb — oBHapyeHne owmbok camum onepaTopoM Bo Bpems paboTbl 3/3/M3 CB3C cu-

cTembl, Ao aktmBusaumn YO.

MpumeyvaHue — Ccbinkin Ha AaHHbI MeToA/cpeacTso rnprseaeHsl B FOCT 34332.3—2021 (npuso-

weHve A, Tabnvuisl A.17 n A.18).

OxoHuarenbHast

TK439] " pesanam 49




FOCT 34332.56—2021

Onucanve. ViHdbopmauus, Beogumas us 3/3/M3 CB3C cuctembl B YO, npeacTaBnseTcs one-
paTopy f0 nepeaaun B YO ¢ TeM, 4ToObl onepaTop nMes BO3MOXHOCTb OBHapyXuTb 1 NCMPaBuTb
owmnbkn. Cuctemy nNpoeKTUPYIOT Tak, YToObl OHa MOrf1a pearnpoBaTtb Ha HenpasunbHbie, CaMmonpo-
U3BOSTbHbIE AENCTBUSA OrNepaTopa v yunTbiBaTb HUXHUE/BEPXHWE MNpeaenbl CKOPOCTH 1 Hanpasne-
HWe peaKuuv onepaTopa. 3TO NO3BOMAET UCKIMIOYNATL, Hanpumep, Gonee BbicTpoe, Yem npeanona-
raeTcs, HaXaTne KNaBuLL ONepaTopoM, U HACTPOWUTL CUCTEMY Ha BOCMPUATUE ABOMHOIO Haxartus
KNaBMLLM KaK OfMHaPHOE UM ABOAHOE 3@ CYET TOro, YTO cucTeMa (M30DpaKeHNe Ha 3kpaHe) crml-
KOM MEAMNEHHO pearvupyeT Ha pasoBoe HaxaTtwe krasuwu. MocnefoeaTeribHoe HaxaTe OfHON 1
TOW e KNaBuLLY NPY BBOAE KPUTUUECKUX AaHHbIX [JOIHKHO BOCMIPUHUMATBLCA CUCTEMON Kak 0fHOpa-
30Boe; HaxkaTve krnasuw «Besog» (Enter) unn «[la» (Yes) HeorpaHn-4eHHOe YUCNo pas He [OSMKHO
NPUBOAUTL K HApyLLUEHNIO BE30NacHOCTN CUCTEMBI.

JormkHbl ObiTe MPEeAyCMOTPEHbI NpoLieaypb! hOPMUPOBaHMSA BPEMEHHbIX Nay3 C BO3MOXHO-
CTbiO BbIBOpa pasHbIX OTBETOB (Ja/HeT v T.n.) ¢ Tem, YTobbl obecneunTs peseps BpeMeH! Ans pas-
MbILLIIEHUS OnepaTopy, a CUCTEME — PEXUM OXNOAHUA.

NMio6as nepesarpyska N3 CBE3C cucTeMbl AenaeT aTy cuctemy ysssumon, ecnv AC u Mo He

CNPOEKTUPOBAHbLI C YY4ETOM JaHHON CUTyaLnn.
B.5 Unterpauusa 3/3/M3 CB3C cucTembl

[naBHasi Lellb — WCKIoYeHmne oTkasos 3/3/M3 CBE3C cucTembl Ha CTaguy MHTErpaLumn v ob-

HapyXeHvie MobbiX OTKa30B BO BPEMS 3TON 1 NPeAbIayLLen CTaaniA.

B.5.1 ®yHKuMoHanbHoe TecTUpoBaHue
Llenb — oBHapyXeHne OTKAa30B Ha CTaAWAX CO3AaHVS crneuudurkaumy 1 NPoeKTMpoBaHUs
3/3/M3 CB3C cucTemMbl; UCKIOYEHNE 0TKA30B BO BpeMs peanusaunn v nHterpauun ee AC v M0,

Mpumeuanune — CCbiNku Ha faHHBIN METOA/CPeACTBO npuBeaeHsl 8 FTOCT 34332.3—2021 (npwuro-
xenue b, Tabnuubl 5.3 v B.5) u B FTOCT 34332.4—2021 (npunoxeHue A, Tabnuupl A.5 — A.7 1 npunoxeHve
B, Tabnuub! %.5 — E]).

Onucanue. B npouecce (hyHKUMOHANBHOrO TECTMPOBaHUSA ONpefensitoT, AOCTUTHYTLI N 3a-
JaHHbIe XapaKTepucTUkK cuctemsl. B cucTemy nocTtynaloT BXoAHbIe AaHHbIE, KOTOPblE aAeKBaTHO
xapaktepusyoT 0BblYHOE BbINONHeHWe onepauui. Habnogaemble BeIXO4HbIE pe3ynbTaTel CpaBHU-
BaAIOT C 3afaHHbIMK B crieuudukaumuu. OTKNOHEHWA OT cneundurKauyn v ykasaHna Ha HenonHoTy
cneuundurkaLmm 4OKyMeHTanbHoO ohopMIIaIoT.

OYHKLMOHANbHOE TECTUPOBAHUE 3MEKTPOHHBIX KOMMNOHEHTOB, NpefHasHa4eHHbIX 45 MHOro-
KaHaNbHOW apXUTEKTYPbl, OBbIYHO BKMIOYAET B CE0A MPOMBILLNEHHbIE KOMMOHEHTbI, KaXAbIi 13 KO-
TOPBIX MOCTABLUVK YXKe NpOTECTUpOBas v npeasBapuTesibHo NoATBepaun cooTeeTcTane. MNomnmo
3TOr0, PEKOMEHAYETCS, YTOBbI MOKYNHbIE NMPOMbILLIEHHbLIE KOMMOHEHTbI BbiNin MPOTECTMPOBAaHbI B

LA
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COMETaHWW C APYrVMI KOMMOHEHTaMW MOCTaBLUMKa M3 TOW e napTvuK, YToObl BbISIBUTL HEWCrpaB-
HOCTW rPYNMOBOro TWMa, KOTOPbIe B NMPOTUBHOM Cry4yae oCTanuch Obl HE BbIABNEHHBIMU.
O poctaTouHbIX pabounx BO3MOXKHOCTSX CUCTEMbBI CM. TaloKe PYKOBOAALLME MaTepuans! (CM.

B.5.20 npunoxeruns B).
MoppobHoe onucaHne aaHHoOro MeToaa/cpeacTea npuseneHo B [58], [61].

B.5.2 TectupoBaHue METOAOM «YEpPHOIrC ALUKa»
Llens — nposepka guHamuyeckoro nosegerus 9/9/M3 CB3C cuctembl B peanbHbiX YCroBUsxX
PYHKUMOHNPOBaHUS, BbISBMNEHNE HECOOTBETCTBUS (PYHKLUMOHANbHOM crneuudukaummn u oLeHKka ee

MONe3HOCTH U YCTOMUNBOCTH.

Mpumeyvanue — Ccbinkn Ha JadHbIl meToa/cpencTeo npusegenst 8 FTOCT 34332.3—2021 (npuno- L [;A
xeHue b, Tabnuubl 6.3, 6.5 n 5.6) n B FTOCT 34332.4—2021 (npunoxeHue A, Tabnuubl A.5C1\.7 1 NpUIoxe- -
Hue b, Tabnuubl @.5 —B.7).

OnvcaHvie. PyHKUMIK CUCTEMBI MW MPOrpaMMbl BbIMOMHSAOTCHA B 3a4aHHOM OKPYXeHun ¢ 3a-
AaHHbIMW [aHHbIMW TECTUPOBAHUWS, KOTOPbIE CUCTEMATUYECKN POPMUPYIOTCH U3 creundukaumm B
COOTBETCTBUM C YCTAHOBMEHHBIMU KPUTEPUAMN. DTO NO3BONSET CPaBHWUTL NOBEAEHWE CUCTEMbI C
ee cneundvkaumein. Npu npoBefeHWY TECTUPOBAHUSA HE WUCMONMb3YT CBEAEHUS O BHYTPeHHewh
cTpykType cuctembl. OCHOBHas Lieflb COCTOWT B TOM, YTOBb! ONpeaenuTb, NpasusibHO M BbINONHSET
PYHKUVOHanNbHbI MoAyrb yHKUMK, Tpebyembie cneuydrikaiien. [pumepoM Kputeprs TecTupo-
BaHWNS AaHHbIX METOAOM «HEPHOro aiuKa» CNyXuT MeTogh hopMUpPOBaKNS 3KBUBAMNEHTHbIX Knac-
coe. MaccuB BXOAHbBIX A2HHBIX MOAPa3AENAOT Ha KOHKPETHBIE AMana3oHb! BXOAHbLIX 3Ha4YEHUIA (3K-
BMBAIEHTHbIE Kracchl) Ha OoCHoBe cneundukaumu. Focre aToro PopMUpPYIOT TECTOBLIE MPUMEPHI,
;%ﬁumuﬂﬂ,:

- Al@HHbIE 13 JOMYCTUMBIX ANarnasoHoBs,;

- [laHHbIZ U3 HeAOoMYCTUMbIX ANAra3oHOB;

- AaHHbIE NpedenbHbIX 3HaYeHUA AnanasoHoB;

- 9KCTpPeManbHbIZ 3HaYeHWy;

- KOMBUHaLMN U3 NepeyvncreHHbIX BbllUE KIaccoB.

MoryT okasaTbes ahdekTMBHLIMU TAKKE APYrve Kputepun Boibopa TeCTOBLIX MPUMEPOB B pas-
NNYHBIX PEXMMaXx TECTMPOBaHUS (MOLAYNSA, MHTErpauum 1 cuctemel). Hanpumep, KpuTepun «akcTpe-
ManbHbIE 3KCMyaTaLUOHHbIE YCNOBUA» UCNOMNb3YIOT NPy TECTUPOBAHWM CUCTEMBI B fpoLecce rnoa-
TBEPXXAESHWUS COOTBETCTBUS.

MoppobHoe onucaHve aaHHoro MeToga/cpencTaa npusedeHo B [58], [62], [63].

B.5.3 Cratucrnyeckoe rectupoBaHue
Llene — nposepka guHamudeckore nosegerus O/3/M3 CB3C cuctemMb! 1 oueHKa ee nones-

HOCTM M YCTONYMBOCTU.
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MpumedarHune — CcbiNkn Ha faHHbIA MeTog/cpeacTeo npueegeHsl 8 FTOCT 34332.3—2021 (npu-

fnoxeHwe b, Tabnuupl b.3, 6.5 n B.6).

Onuncanue. Mpwn sToM nopxoge TECTUPYIOT CUCTEMY UMK NpOorpaMmMy € BXOOHbIMU JaHHbIMN,
Bbl6paHHblMVI B COOTBETCTBUWN C npefnonaraeMbiM CTatMCTUYMECKM pacrpegeneHnemM peanbHbixX
kCcrtyaTalMOHHbIX BXOAHbIX JaHHbIX — 3KCrnyaTauMoHHbIM npocbmnewl.

MoapobHoe onucaHne faHHOro metonal/cpencTea NnpuBeaeHo B [64].

B.5.4 MNoneBble ucnbiTaHusA
Llenb — ncnornb3oBaHne pesynbTaToB NONEBbIX UCNLITAHUIA U3 pasnUYHbIX obnacTei npume-
HEeHUs1 B Ka4yecTBe OQHOro U3 cpefcTB McKmoyeHusi cboes BO Bpemsa mHTerpauum 3/3/M3 CE3C

crcTeMbl Wunu B npouecce noArsepxaeHus ee COoTBETCTBUS.

MpuMevyaHus
1 Cebinku Ha AaHHbIl MeTos/cpenctao npveeneHsbl B FOCT 34332.3—2021 (npunoxeHiie b, Tabnuub

6.3, 5.5un B.6).
2 Cm. Taioke npunoxenne B, B.2.10 — aHanormuyHble CpeacTsa, a 8 NpUroxeHnun I — cratneTuyeckuii

NOAX0o4 — TO W JPYroe B KOHTEKCTE NporpaMmmHoro obecneyeHus.

Onucanve. Ucrnonb3oBaHye KOMMOHEHTOB UM NOACUCTEM, KOTOPbIE Ha MPaKTVKe nokasanw
OTCYTCTBME OLUMBOK MM HE3HAUMTENBHOE MX YUCTIO, MPaKTUYECKM HE USMEHAEMOE B TEUYEHME Mpo-
AOIMKUTENBHOTO NEpPUoLa BPEMEH B MHOrOUNUCNEHHbIX PasnvyHbIX MPUMEHEHUSsIX. B 4acTHoCTH,
ANA CNOXHBIX KOMMOHEHTOB C MHOXECTBOM (DYHKUMIA (Hanpumep, onepaumoHHOM CUCTEMbI, UHTE-
rparnbHbIX CXEM) NPOEKTUPOBLLIVK A0IKEH 00paTUTL BHUMaHWE Ha (hyHKLMK, KOTOpPbIe Gbinu hakTi-
YeCku NPOTEeCTUPOBaHbI B X0Ae NofeBbIX UCMbITaHuiA. Hanprumep, AonkHbl ObiTb paccMOTpeHbl nog-
nporpammbl CamoTECTUPOBaHNSA ANA oBHapyxeHna cboes, NOCkonbKy npu otcyTcTemu cboes AC B
nepuog akcrnyatauun HeT YBEPEeHHOCTU B TOM, YTO OHU MPOTECTMPOBaHbI, MOCKOMbKY MOANPO-
rpaMMbl HAKOTAE He BbINOMHANN (PYHKUMA 0BHApYXEHNA CBOUX COBCTBEHHbIX COOEB.

MNpu nposeaeHnn NoneBbIX UCMbITAHWIA JOMKHBI ObITh COBNOAEHbI criegyowmne TpeboBarus:

- HEM3MEHHOCTb crneyudnKkaumm;

- Hanu4ne He meHee 10 cucTeM B pasnnYHbIX NPUMEHEHUSX;

- NPOACIKUTENBLHOCTL PaboTbl He MeHee 10° Yac u TexHUYeckoe oBCryXMBaHUE He pexe of-

HOro pasa B rog.

MpumevyaHune — B cTanpapTax pasnuyHbix obnacrei npuMeHeHns MoryT GbiTb OnpegeneHs! apy-

e 3HaveHna aTuX napamMmeTpos.

OxonudaTenbHas
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[Nonesble UCMNbITaHUA AOKYMEHTUPYIOTCS NOCTaBLUMKOM, MPOEKTUPOBLUMKOM U SKCMyaTUPYIo-
Ler opraHusauuen. B fokyMeHTaLMIO BKIIHOYAKOT, N0 MEHbLUER Mepe:

- TO4uHOE 0B03HaYeHNe CUCTEMbBI U €€ KOMMNOHEHTOB, BKIOYas ynpaeneHue Bepclrismu AC;

- CBEEHUA O NoMb3oBaTenaAX U BPEMEHU NPUMEHEHNS;

- oTpaboTaHHOe BpeMs B Yacax;

- OnucaHune rpoueayp Bbibopa CUCTEMbI U NPUKNAAHBLIE NPOrPaMMbl, UCMOMNb30BAHHbLIE NP UC-
MblITaHNsX;

- onucaHue npoueadyp obHapyxeHua ¥ peructpauun cboes, a Takke NPoUeaypb! YCTPaHEeHUs
WX NocnepcTsvii K NPUHNH BOSHUKHOBEHUS.

MoapobHoe onucaxne gaHHoro metofa/cpeacTea npueegeHo B [30], [65].

B.6 MoaTeepxaeHue coorBetcTBusa J/J/MNMI CB3C cucrembl

[MaBHanA Uenb — nopTBepAnTb, YTo J/I/MI CB3C cuctema cooTBeTCTBYET cneumcbwkau,mm

TpeboBaHni K cucteme v cneumndmrkaumm TpeboBaHUiA K ee NPOEKTUPOBAHID.

B.6.1 ®yHKUMOHANLHbIE UCTILITAHUA B YCIIOBUAX OKPYXaloLWen cpeabi
Llenb — oueHka sawmwierHoct 3/3/M3 CB3C cuctembl OT TUNOBbIX BO3AENCTBUN OKPYKato-

e cpenbi.

Mpumeuarnue — Ccbinka Ha AaHHbIN MeToa/cpeacTBo npuseaeHa B FOCT 34332.3—2021 (npu-

noxexue b, rabnuua b.5).

Onucarue. Cuctemy NOMeLLIT B pasninyHble YCNOBMS OKpyXatollel cpeabl (Hanpumep, B co-
OTBETCTBUM CO CTaHAaPTaMW Ha BO3AECTBME BHELLHMX (hakTOPOB UNi CTAHAAPTOB Ha areKkTpomar-
HUTHYI0 COBMECTUMOCTb) U OLIEHMBAIOT CNOCOBHOCTY CUCTEMbI BBIMOMHATL (DYHKLMN BE30NacHOCTY
(Ha cooTBeTCcTBYE TPEeOOBaHNAM yKa3aHHbIX CTaH4apTOB).

MNoppobGHoe onucaHne AaHHoro meToAa/cpeacTaa NprvBeaeHo B [26], [66].

b.6.2 UcnbiTaHUsl Ha YCTOMYMBOCTDb K NEePeKpecTHbLIM noMexam
Liens — nposepka cnocobHoctu 3/3/M3 CB3C cuctem BbiASPKMBATD MNKOBBLIE BO3AEVCTBUS.

MpumevyaHne — CCbifikn Ha AaHHbIA MeTOA/cpeacTBo npuseseHsl B TOCT 34332.3—2021 (npu-

noxexune b, Tabnuusl 6.5 n 5.6).

Onucanmne. B cuctemy sarpyxaloT TUNUYHYIO NPUKMagHYIO NporpaMMy U Bce nepudepuittble
NHUM (UndbpoBble, aHanoroBkie U NoCrefoBaTerbHble UHTEPMENCHI, LNHBI, UCTOYHMKA NMATAHUS U

T.4.) NOABEepralT BO3AENCTBUIO CTaHOaPTHLIX LYMOBLIX cUrHanos. 4ns Torol’ 4TOGbI NOAYUYNTD UX

I
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KONMYECTBEHHYIO OLIEHKY, LIENecoobpasHo BHUMATENBHO NOAXOANTL K NPEAESIbHLIM 3HAUEHUAM N
KOBbIX BO3OeNcTBUA. Knacc nomex cuntaetca BblGpaHHbIM HEBEPHO, ECNU (YHKLNSA CUCTEMbI HE
BbIMOJTHAGTCH.

MoapoBHoe onmcaHue aaHHoro metoaa/cpescTtea npusefero 8 FOCT IEC 60255-5%26‘1'4.‘

B.6.3 Cratuyeckuit aHanus
Llenb — WCKIMIOUEHVE CUCTEMATUYECKX AE(EKTOB, KOTOPbIE MOTYT MPUBOAWTL K OTKasaM B

UCnbITbiBaeMon /M3 CB3C cucTeme BHavane NGO nocne NPoAOIMKUTENBHOW JKCMnyaTauum.

MpumeyaHue — CCblIKM Ha AaHHbIA METOA/CPELCTBO NpUBEAEHb! B FOCT 34332.3—2021 (npwno-
*eHue b, Tabnuubl .51 b.6) u B I'OC‘IP4332.4 (npunoxerue A, Tabnuua A.9; npunoxeHrve b, Tabnuua b.8;
npunoxenue B, Tabnuusl B.9 n B.18).

OnvcaHue. 3TOT CMCTEMATUHECKUIA 1, BO3MOXHO, aBTOMAaTU3MPOBaHHbBIN METO/, NO3BONAET UC-
CrenoBaTh KOHKPETHBIE CTaTWYECcKUe XapakTepuUCTWK/ MPOTOTUMOB CUCTEMbl AN obecneveHus
MOMHOTbI, COMACOBAHHOCTY, OTCYTCTBWS HEOAHO3HAYHOCTE B paccMaTpuBaeMbix TPeGOBaHUAX
(HanpyMep, B PYKOBOASILLMX MaTepuarnax no npuHUMnam nocTpoeHusi, cneLntukaLmax n TexHuqe-
CKOM nacnopTe cuctembl). CTaTUYeCcKUi aHanus JosvkeH ObiTe BOCNPOWU3BOAUMBIM 1 NPUMEHUMBIM
K NPOTOTWMY, KOTOPbIV LOBEAEH 40 YETKO onpefeneHHoMn 3aBep|.uarou4é|7| ctaguun. Huke npneegeHbl
HekoTopble npumepbt ctatudeckoro AC v MNO:

- aHanW3 COrNacoBaHHOCTM NOTOKA AaHHbLIX (HanpuMep, rpu TECTWPOBAHAU, €GN AaHHbie 06
06bEKTE NHTEPNPETUPYIOTCA KakK UMEIOLLME OHO 3HaYeHue);

- aHanW3 yNpaBNEeHWA NOTOKOM (HanpyuMep, onpeaerneHne MapLIpyToB, KoAa HEAOCTYMHOCTH);

- aHanu3 uxTepdeincos (Hanpumep, uccrenoBaHve rnepejadn nepemenHbIX Mexmy pasnmy-
HbIMW NPOrPaAMMHBIMW MOAYAMK);

- aHanW3 NOToKa AaHHbIX AN OBHAPYXEHVS BbI3bIBAOLLMX COMHEHWS NOCNeaoBaTesibHOCTeN
AR NEPeMeHHbIX: CO3AaHne — UCNonb3oBaHvie Ans obpalleHns — yaanexne;

- POBEpKa CTPOroro CoBIIIAEHUS KOHKPETHBIX PYKOBOASALLMX MaTeprasnos (Hanpumep, no Bo-
npocam: ANWHAa NYTY yTeuKW ToKa 1 3a30pbl, PACCTOSHUE MEXAY rpynnamu Moaynen, dusnieckoe
DACMONIOXKEHUe MOZYNel, MEXaHNYECKN YYBCTBUTENMbHbIE (PU3NYECKNe MCAYNN, NHANBUAYaNbHOE
NCNOMb30BaHNE (PU3NYECKUX MOZYIEN NP UX BHEAPEHUN).

Moapo6Hoe onucaHne AaHHOTO MeTojal/cpeacTsa npuseseHo B [67].

B.6.4 QuHaMmuuyeckuin aHanus u TecCTupoBaHue
Lienib — o6HapyxeHue owmnbok B cneumdukaLmy nyTem UCCnefoBaHna AnHaMn4eckoro nose-

nOeHus npototuna 3/ Cb3C cuctembl Ha 3aBepLuanLLmMX CTagnax.
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MpumeyvaHue — CcbiNkK HA JaHHbINA meToa/cpencTtso npueeaeHsl 8 FOCT 34332. 3—2021 (npuno-
xeHue B, Tabnuusl 5.5 1 5.6) n 8 FTOCT 34332.4—2021 (npunoxeHune A, Tabnmua/A 5, A.9; npunoxenue b,
Tabnuua b.2; npunoxexue B, Tabnuubl B.5, B.9 1 B.12).

Onvcanue. JuHamMnyeckuin aHanna cucTem NPOBOLSAT Npy nofiave Ha BXOA npoToTuna 3/2M3
CB3C cucTembl, BXOAHLIX AaHHbBIX, KOTOPbIE TUMKYHL! AN 3aAaHHOT0 SKCNITyaTalMOoHHOTO OKpYXe-
HUS. AHAMNU3 CYUTAIOT YA0BNETBOPUTENbHBIM, €CIi Habniogaemoe nosefeHue Cb cucrtembl cooT-
BeTcTBYeT Tpebyemomy nosepeHwto. Jllobor oTkas cUCTEMbI AOSKEH BbiTb YCTPaHEH, Nocne 4ero
AOIKHbI BbiTh NPOAHANM3NPOBaHbI HOBbIE BapyaHTbl 3KCrTyatau CUCTEMBb!.

MonpobHoe onucaHne faHHOro MeToAa/cpefcTea nNpuseaeHo B [68].

B.6.5 AHanu3 oTkasoB

B.6.5.1 AHanu3 BUAOB W NOCeACTBUN OTKA30B

Llenb — nposefeHve aHanusa npoekta 3/3/M3 CB3C cuctembl ¢ cuctTemaTnieckum ncene-
[OBaHNEM BCEX BO3MOXHbBIX MPUYNH OTKA30B KOMMOHEHTOB CUCTEMbI U onpeaeneHnem BrMAHNS

3TUX OTKA30B Ha roseeHne 1 6e30MnacHOCTb CUCTEMBI.

MpumeyaHue — CCbinku Ha AaHHbI METOZ/CPEACTBO, NPUBEAEHDI. B FOCT 34332.3—2021 (npu-

noxetune b, Tabnnusl b.5 1 B.6).

OnvicaHye. AHanK3 oBbIMHO NPOBOAST SKCMEPTHBIM METOAOM. KaXabi KOMMOHEHT CUCTEMb
aHanu3NpyIoT No ovepean ¢ Tem, 4ToBbl BbIABUTL HABOP PEXVMOB OTKA30B ANs KOMMOHEHTa, WX
APUYMHBI U NOCMEACTBIS (Ha NOKanbHOM YPOBHE U Ha YPOBHE BCEl cucTembl), npoledypbl 0OHapy-
KEHWs 1 pekomeHgaLumu. MNpy Bblaade peKoMeH4aLmMi VX JOKYMEHTarbHO 0hOPMIIAOT B BUAE KOP-
PEKTUPYIOLWMX AENCTBUNA.

MoapoBHoe onmcaHne faHHoro MeToaa/cpescTsa npusegeHo B [30], [69].

B.6.5.2 MNpuynHHO-CrneACTBEHHbIE AUarpaMmmbl

Liens — mogenupoarue 3/3/M3 CBE3C crcTembl C NOMOLLLIO MPUHNHHO-CNEACTBEHHBIX ava-
rpaMm, KOTOpbIE NMO3BONSAET NPeACTaBUTh NMPOEKT CUCTEMbI B BUAE NOCNEA0BATENBHOCTU koMOUHa-

L 6a3oBbIX COOBLITUNA.

MpumeyaHue — CCbifiki Ha AaHHbIA METOA/CPE/ACTBO NPUBEAEHB! B rOCT 34332.4—2021 (npuno-

xeHue B, Tabnuupl B.3, 5.4 1 npunoxerue B, Tabnuubl B.13 1 B.14).

Onucanue. [laHHbIii METOA MOXET paccMaTpuBaThCs Kak KoMOMHauusa npouenyp aHanmsa ¢
NOMOLLbIO iepeBa OTKa3oB U AepeBa cobbiTuA. HaunmHas ¢ KpUTUYECKOro (Ha4anbHoro) cobbiTus,

rpacb ﬂOCﬂe,B,CTBMV! rnpocmarpusaloT B NpAMoM HanpasneHun, NCNonb3ys rnoruyeckne ANIEMEHTbI
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«OA»/«HET», onucbiBatolwme ycnex v Heyaaqy HeKoTopbix onepaumit. 3To Mo3eonseT CPopMUpPo-
BaTb NOCIEe40BATENbHOCTL COBLITAA, BEAYLLYIO UM K aBapum, Unm K KOPPEeKTHOW cuTyaLmn. 3atem
OIS KKAOro 0TKasa CTPOAT rpachbl NpUUnH (To ecTb AepeBbs 0Tka3oB). [poxoxaeHne B obpaTHOM
HanpaBneH1 SKBUBAIIEHTHO AiepeBy 0TKa30B, A KpuTUdeckoe cobbiTue Npe/cTasneHo B BUAE CO-
GLITUS, ONMCAHHOTO Ha BepxHeM yposHe. MNpoxoxaeHne B NpAMOM HanpaBsrieHuy No3BoNseT onpe-
[EensiTb BO3MOXHbIE MOCNEACTBUA, BOSHVKAIOLWNE 13 cobbiTvist. B yane rpadha moryT 6biTb CUMBOIBI,
OMUCHIBAIOLLME YCTIOBUS PACTIPOCTPAHEHUS! NPUHUH MO PasNHHBIM geTBAM OT aToro yana. MoryT
BbITb TAKXKE YUTEHbI BPEMEHHbBIE 3aAEPXKNA. D71 YCNOBMS PACNPOCTPAHEHNA NPUHUH Taloke MOTYT
6biTb ONUCaHbI C NOMOLLBIO AePEBLEB 0TKa30B. [ins Toro yToBbl AMarpaMma sbirnsaaena Goree kom-
MaKTHOW, MyTV PacnpoCTpaHeHUA MpUYnH MOTyT 6bITb 0OBbEANHEHDI C FIOrMYECKUMI CUMBONAMU.
[lorkeH BbITh onpeaeneH Habop cTaHAApTHBIX CMBONOB [NS UCTIONb30BaHNS B NPUYNHHO-CIEA-
CTBEHHbIX AnarpamMmax. Takue guarpaMmMbl MOryT 6biTb UCMNOMb30BaHbl 4NA reHepaunn aepesbes
OTKA30B 1 Arsl BbIYMACTIEHS BEPOSTHOCTH MOSIBNEHUS ONPEAENEeHHbIX KPUTWYECKMX NocneaoBaTeslb-
HocTel. OHM Takke MOryT 6bITb UCMONb30BaHb! ANA reHepauii 1epesbes cobbITUI.

MoapobHoe onucaHue 4aHHoro meToaa/cpencTsa npuseneHo B [70].

5.6.5.3 AHanua nepesa cobbITui

Llenb — mopenuposaHmne 23/9/M3 CBE3C cucTeMb! C NMOMOLLbBIO Avarpamm nocrneAosaTenbHo-
CTN COBBLITUIA, KOTOPBIE MOFYT MPOW3OATI B CUCTEME NOCNE NOABNEHNA yHULManuaupyoLierc cobbi-
TWS U YKa3aTb Ha8 BO3MOXHbIE ONacHbIe MOCNEeACTBNA. [epeBo COObLITUIA TPYAHO cO3AaTb C HYNA,

MIOSTOMY MONE3HO NCMOoNL30BATH cXemy rnocrnepoBaTencHoCTn coBbITUIA.

MNpumevyanune — CCbislki HA JaHHbll MeToA/CPEeACTBO NpUBEAEHbI B FOCT 34332.4—2021 (npuno-

xeHue b, Tabnuua b.4 v npunoxerue B, Tabnuua B.14).

OnvicaHvie. B BepxHei 4acTu gnarpaMmbl 3anucelBatoT nocrnefoBaTeNnbHOCTb YCIIOBUM, OTHO-
CSALLMXCS K (HOPMUPOBAHNIO MOCTIe0BaTEeNbHOCTH COBBITUIA, Creayownx 3a MHULanusnpyownm
coBbITeM. HaunHas ¢ MHMLmManuanpyloLero cobbiTus, ABMAIOLIErocs Lernbto aHanusa, NpoBoAAT
NPSMYIO NIMHWIO K NepBOMY YCNOBUIO nocnegosartensHocT. Hanvndne seTBen «JA» n «HET» guna-
rpamumbl yKasblBaeT Ha 3aBUCUMOCTb 6yoyLiero cobbiTs OT yCroBuit. Kaxayto 13 ABYX BETBEMR Npo-
[OSDKatoT A0 criepytollero ycnosusi. OfHaKO He BCe YCNoBUA BBLIMOMHATCA Ha aTVX BeTssAX. Kakas-
TO W3 HUX NPOAOIMKUTCA A0 OKOHYaHWA NOCNeAoBaTeNbHOCTU YCMOBWiA, HO Kax/aan BeTBb AEPEBA,
MOCTPOEHHas TakUM crnocoBoM, NpeCTaBAEeT BOSMOXHYO nocreaoBaTenbHOCTb cobbiTuiA. Ecnu
YCMOBUS B MOCNEeA0BATENIbHOCTAX HE3aBUCUMBI, ACPEBO cOBbITUI MOXET ObiThb KCMOMNb3OBaHO ANA
BbIUVCTIEHVS] BEPOATHOCTEN PasnunyHbIX nocrnefoBaTesIbHOCTEN, OCHOBbBIBasACh Ha 3HAYEHNAX BEPO-
ATHOCTER YCMOBUI 1 X YnCne B NOCNeA0BaTENbHOCTY. MocKkonbKy YCNoBUA peako GbiBatoT NOMHO-
CThiO HE3ABVUCYMbBIMM, TAKUE BbIUMCTEHUS HEOBX0ANMO TLLATENbHO aHanusMposatb, 1 aHanu3 gosn-

WEH BbIMNOMNHATLCA KBANMMULUMPOBAHHBIMU aHanuTuKkamu.

56 CronvaTensHas

TK439] ~ pegaxuna




OKoH4aTensHas
pegakuus

TK 439

FOCT 34332.5—2021

MoppoBHoe ornucaHne AaHHOro MeTofa/cpeAcTsa NpuBeaeHo B [70].

5.6.5.4 AHanu3 BUAOB, NOCMNEACTBUI Y KOUTUYHOCTN OTKa30B

Lienb — paHKMpoBaHne KPUTUHHOCTU KOMIMOHEHTOB, KOTOPbIe MOTYT BbI3BATL HapyLLeHusl, rno-
BpeXaeHUsi Unu yxyalieHne paboTel CMCTEMBI NPV OANHOUHBIX owwmbkax B LUensx onpefennTs, Ans
onpeneneHus, KakuM KOMMOHEHTam MOXeT notpeBoBaTbCcsi 0CO60e BHUMaHUE U Kakvne CpeacTsa

ynpaeneHus HeoOXxoAnMbl B NpoLecce NPOeKTUpoBaHna NI akennyaTaumn.

Mpumeyuanue — CCbiNki HA AaHHbIA METOA/CPEACTBO MPUBEAEHbI B FOCT 34332.4—2021 (npuno-

xeHue A, Tabnuua A.10; npunoxexue b, Tabnuua B.4; npunoxeHue B, Tabnuubl B.10 n B.14).

Onvicanve. IToT meTog conocTasum ¢ Metofom FMEA, npeacrasneHHOM B [73], HO oTnnya-
eTCH HanMMYMeM OOHOrO MMM HECKOMbKUX CTONGLIOB AMNs OMUCAHWS KPUTUHHOCTU, KOTOpas MOXET
BbITh paHXMpoBaHa MHOrMMU MeTogamu. Havbonee CROXHbIA MeToa onncaH ObwecTBoM aBTOMO-
GuribHbIX MHXeHepoB (Society for Automotive Engineers — SAE) B ARP 926. B atom meTofe 3Ha-
yeHUe KPUTUYHOCTYU ANs MoGOro KOMMNOHEHTa OnpefenseTcs YNCIOM OTKa30B KOHKPETHOTO BUAA,
npeanonaraeMbIM B NPoLecce BbiNOMHEHUs Ka[0ro MunnnoHa oriepauuii, peanusyembix B KpUTu-
yeckom pexnme. KpUTUUHOCTb SBNSIETCA (PYHKLMEN AEBATN NapamMeTpos, GONBLUMHCTBO U3 KOTOPbIX
[OMKHbI BbITh 3MepeHbl. OYeHb NPOCTON METOA ONpeeneHns KpUTUHHOCTY COCTONT B YMHOXEHUN
BEPOSTHOCTY OTKa3a KOMIMOHEHTa Ha BernuumHy yilepoa, KOTOPbI MOXET ObiTb MPU 3TOM NPUHUHEH;
3TOT MeToZ aHanoruyeH NPoCTON OLIeHKE rokasaTers pucka.

MoppoBHoe onmcaHue AaHHOro MeTofa/cpeAcTsa NpuBeaeHo B 691, [711, [72].

£.6.5.5 AHanua gepesa 0TKazoB

Lienb — oka3aHue NoMoLUM B aHanuae cobbiTuit unm koMByHauun cobblTuin, KOTopble Bbi3bi-
BaIOT YrpO3bl UMK OMacHble MOCNEACTBISA, U B BbINOHEHNN BbIYUCTIEHIS BEPOATHOCTY rnaBHoOro co-

ObITUSA.

MpumeuaHue — CCbikM Ha AaHHbI METOA/CPEACTEO MPUBEASHDI B FOCT 34332.4—2021 (npuno-

weHue b, Tabnvua B.4 n npunoxerue B, Tabnnya B.14).

OnvcaHve. HauvHas ¢ rnaBHOro cobbiTUsi, KOTOPOE MOXKET HEMOCPeACTBEHHO BbI3BaTh yrpo3y
WV OnacHble NocneacTBns («coBbiTe BepLUMHbI iepeBay), BoINOMHAOT aHanus Ans naeHTUUKa-
LM MIPUYUHBI 3TOTO COBBITUS. KOMBUHALMM MPUHMHBI OMUCHIBAIOT NOTUYECKUMI onepaTopamu («U»,
«ATNMW» 1 T.4.). 3aTem aHaNM3nPyoT NPOMEXYTOUHbIE MPUYUHBI TEM e cnocobom u T. 4., BO3Bpa-
wasch k 6a3oBbiM COBLITUAM, e aHanus npekpawaeTcs.

[laHHbI METOA SBRAETCS rpaduyeckum, 1 4N n3o0paxeHns Aepesa oTKasos MCMOMb3YOT
HaBop CTaHAAPTN30BaHHBIX CUMBOIOB. B pesynbTaTe aHannsa Aepeso OTKasoB NPeACTaBNAET CO-
oWl orudeckyto dyHKLo, obbeamnHsioLyio 6asosbie cobbiTns (0BBIMHO OTKa3bl KOMMOHEHTOB) C
FMaBHbiM coBbITHeN (MOMHbIA 0TKa3s cucTembl). PaccmaTpusaeMelt MeToq NpeaHasHaqeH B OCHOB-

HOM Ans aHanmaa AC, HO JOMYyCKaeTCs TakkKe NPUMEHATL-ero K aHannsy ownbok NO. 3toT meTon
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MOXET ObiTh UCMOMb30BaH 4S8 KAYECTBEHHOrO aHanusa oTkasos (MaeHTuuKaums cueHapmes oT-
Kasa: MUHUManbHbIE CEYEHUS UMWY NPOCTbIE UMNAUKAHTLI), MONYKOMMYECTBEHHOrO aHanusa (oueHu-
Basi CLEHAPWUK UX BEPOATHOCTAMM) U KONMMYECTBEHHOrO aHanu3a AfA BblYUCIIEHNA BEPOATHOCTU
rnasHoro cobbitns (cm. B.6).

Moppo6Hoe onucaHue aaHHoro metoga/cpencrTaea npmueeaeHo B [70], [73].

‘6.6.5.6 Monenu Mapkoea

Uene — mogenunposanne nosegenns 3/3/M3 CB3C cuctembl ¢ Ucnonb3oBaHuem rpada co-
CTOSHUN—TIEPEXOL0B U OLiEHKA OBLLIECUCTEMHBIX MAapaMeTPoB [HEHAAEXHOCTb, HErOTOBHOCTb, CPpe-
Hee Bpems HapaboTku Ha oTkas (MTTF, MUT, MDT) v gp.] cuctemsl.

Onucanne. Mogenb — 3T0 KOHEuHbIV asTomart (cMm. b.2.3.2), npeacTaBneHHbIA HanpaeneHHbIM
rpacom. Yarnbl (Kpy>Kk1) NpeAcTaBrnsioT COCTOAHNSA, a pebpa (CTPerku) Mexay ysnamu npescras-
NAOT Nepexofbt (0TKasbl, PEMOHTLI U T.4.), NPOUCXOAALLME Mexay cocTosHUAMKU. Pebpa nmetoT Be-
coBble KOI(PULMEHTBI, COOTBETCTBYIOLWME HacTOTaM OTKA30B WM 4acTOTaM BOCCTaHOBIEHWN.
dyHAaMeHTanbHOe CBOMCTBO OAHOPOAHDBIX NpoLieccoB Mapkosa 3aknoyaercs B ToM, YTo Oyayulee
COCTOSIHWE '3aBUCUT TOSTbKO OT HACTOSALLEro COCTOSIHUA, TO €CTb nepexop 13 coctosHusa N Kk nocne-
aywouiemy coctosHuio N + 1 He 3aBUCUT OT COCTOSHUA, npeaLuecTaytoLero coctosHuio N + 1. 9to
O3HauYaeT, YTO BCE BEPOATHOCTHbIE 3aKOHbI MOAENEN 3KCNOHEeHUMarnbHbI.

CobbiTVs, COCTOSHWA M 4aCTOTbl OTKa30B MOryT ObITb JeTanu3npoBaHbl TakK, YTO MOXET ObiTb
NONy4YeHO TOYHOE ONUCAHWE CUCTEMBI, Hanpumep, oBHapyXeHHble Ui HeobHapy)KeHHbIe OTKasbl,
obHapyxeHue Hanbonbwero oTkasa u T.n. iHTepsarnb! KOHTPONbHbIX NPOBEPOK Takke MOryT ObiTb
CMOAENMpoBaHe! AOMXHbIM 06pa3oM Mpu NOMOLLM Tak HadbiBaeMbIX MHOrochasHbIx npoteccos Map-
KOBa, r4e BEPOATHOCTU COCTOSIHUIA B KOHLE OAHOW hasbl (HanpuMep Kak pas nepes KOHTPOMbHbIM
ucnblTaHeM) MoryT GbiTh NCMONb30BaHb! AN BbIYUCIEHNUS HaYarnbHbIX YCNOBUIA ANA cneayoLllen
dasbl (HanpumMep, BEPOATHOCTW PasnuyHbIX COCTOAHWIA NOCNE TOro, Kak KOHTPOIMbHaA nposepka
Obina BbINONHEHA).

MeTog Mapkosa noaxoauT ANs MOAENUPOBAHNA MHOMX CUCTEM, YPOBEHb U3BLITOYHOCTH KO-
TOPbIX U3MEHAETCA CO BPEMEHEM BCNEACTBUE HAaXOXKAEHWUsI KOMINOHEHTa B COCTOSIHUW OTKasa unu
BOCCTaHOBINEHWA. [lpyrne knaccuyeckme MeToabl, Hanpumep, aHanus BUAoB U NOCNeacTBUIA OTKa-
308 (FMEA) n FTA, He mMoryT ObITe afanTupoBaHbl K MOAENNPOBAHUIO BIMAHUA OTKA30B B TEYEHNE
AL crucTembl, NOCKONbKY He CYLLEeCTBYEeT NPOCTon KOMBMHATOPHON hopmMyIbl ANs BbIYMCIIEHNS CO-
OTBETCTBYIOLLWX BEPOATHOCTEN.

Kak npaBwno, Takyto hopmMysy, ONUCbIBaOLLYD BEPOATHOCTU CUCTEMBI, MOXHO HalTH B nuTe-
paType Unn BbIBECTU cCaMoCcToATerNbHO. B Bonee crnoxHbIX cnyvaax CyLecTBYIOT MeToabl yrpoLye-
HUA (TO eCTb COKpaLLeHWe Yncna COCTOAHNM).

OpHopoaHeli rpad MapkoBa onucbiBaeTcA CUCTEMON NUHENHbIX AudbepeHLmanbHbiX ypas-

HEHUI C NOCTOSIHHBIMU Ko3thdpuLMeHTamu. B pesynbTaTe cepbe3HOro aHann3a Takux CUCTEM ypaBs-
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HEHWUIA ANs nx pelleHus Bbirn pa3paboTaHbl AOCTYMNHbIE MOLLHbIE anropuTMel. [loaTomy ¢ ysenuye-
HVYeM pasMepa Moenu oveHb APPEKTUBHO NCMONMb30BATL BbILLEYNOMSAHYThIE anropUTMbl, KOTOPLIE
peann3oBaHbl B BUAE pasnnyHbix naketos MO.

Pasmep rpadgpa pacrteT 3KCNoHeHUnarnbHO C HYWCIIOM KOMMNOHEHTOB, 3TO  TaK Ha3biBaeMbili
KOMBVHATOPHbLIN B3pbIB. 103TOMY AaHHBIR METOA NPUMEHUM 6e3 annpoKCMMaLMIA TONbKO AR He-
BOonbLINX CUCTEM.

Ecnu 3akoHbl pacnpeneneHns HeaKenoHeHumarnbHble (MonymMapKoBCKne npoueccesl), T0 Heob-
XOAMMO Ucrions3oBatb MeTof moaenuposanua MoHTte-Kapno (cv. B.6.6.8).

MogpobHoe onucanne gaHHoro Metoaa/cpencTsa npuBeneHo B [74].

B.6.5.7 CTpyKTypHbIE CXEMbl HAAEXKHOCTU

Lens — mogenuposaHue 3/3/M3 CBE3C cucrembl B hopmMe CTPYKTYPHBIX CXeM HabopoB co-
BbITUA, KOTOPbIE AOMKHbLI MPOUCXOZUTL, Y YCNOBUIA, KOTOPbIE AOMXKHbI ObITh YAOBNETBOPEHbI A4S
YCNELWHOro BbINOMHEHNA onepalmii cucTemMb! Uiy 3agad. adHbli MeTof B OonbLuel cTeneny asns-

€TCA MeToAO0M npeAcTaslieHns, HemM MeTo4oM aHanusa.

Mpumedanune— [anHblit meToa/cpeAcTBO Kucnonbayercs B B.6.4 « CTPYKTYpHbIE CXEMbl HEAEKHO-
CTW»; Ha Hero gaHa ceoinka B FOCT 34332.4 (npunoxerune B, Tabnvua B.10).

OnucaHue. [JaHHbIn MeToA NMo3BonsAeT ChopMUPOBaTL YCMELLHbIA MapLUpyT, COCTOALMA U3
BnoKoBs, NUHUIA K NOrMYecKMX nepexomos. Takol yCnewHbld MapLUpyT HaYMHAETCA OT OAHOW CTo-
POHbi CTPYKTYPHOW CXEMbI 1 MPOXOLUT Hepe3 GrioKu 1 Norndeckre nepexoabl 4O APYro ee CTOPOHBI.
brok npeacraenseT cobon ycnosue nnmn cobbiTUE; MapLLPYT NPOXOAUT Yepes Hero, ecrni ycrosue
WCTVUHHO 1N cobbiTe npousoLwsio. Koraa MaplupyT nogxoauT K FOrMYeckomy nepexody, To ero
NPOLOMKAIOT, ECIv KPUTEPUIA FOrM4eckoro nepexosa BbinonHseTcA. Ecnn mapLupyT gocturaer ka-
KOW-nin6o BEPLUNHbBI, TO OH MOXET OblTb NPOAOIMKEH MO BCEM UCXOARALLMM U3 Hee nmyTam. Ecrim cy-
LLeCTBYET Mo MeHbLUEer Mepe OAUH YCMeLHbIN MapLIpyT Yepes BCIo CTPYKTYPHYHO CXEMY, TO Lernb
aHanuaa c4uTaroT 4OCTUrHYTON.

HaHHbIA MeTo No3BONSIET CHOPMMPOBaTL CTPYKTYPHOE NpeAcTaBneHne MOAENMPyeMoN Cu-
CTeMbl. JTa CTPYKTypa HaNOMUHAET ANEKTPUYECKYID CXEMY, B KOTOPOI TOK NpPOTeKaeT OT BXoAa K
BbIXOAY, YTO O3HA4aeT, YTo Mofenupyemas cuctema pabotaet AOMmKHbIM 06pasom. Ecnu B cxeme
€CTb Pa3pblB, TO 3TO O3HAYAET, YTO B MOAENMPYEMOW CMCTEME NpousoLLen oTkas. B pesynbrare
NOSABNAETCA KOHLIeNUMA HaboPOB MUHMMASIbHLIX CEYEHUI, KOTOPbIE NPEACTaABNAT KOMGUHALMN OT-
KasoB (T.e. MECTa, e CTPYKTYypHast Cxema HageXHOCTU UMEET «paspbiBy»), NPUBOASLLMUX K OTKa3y
MOAENNPYEMOU CUCTEMBI.

MaTtemaTtnyecku gaHHbIn MeTog nofobeH meTomy Aepesa oTkaszos. OH npeacTasnsaeT cobon
NOrNYecKyro PyHKLMIO, CBA3LIBAIOLLYIO COCTOAHMS OTAEMNbHbBIX KOMMNOHEHTOB (He paboTarLmx unm
paboTaloLnx) ¢ COCTOsIHMEM BCell cucTemb! (He paboTatoLuel: unu paboTatowei). Moatomy Bblumnc-

NeHns nogobHel TeMm, KOTOPbIE OnucaHbl Ana AepeBa O0TKa3os.
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Moapo6Hoe onucaHve JaHHoro merofa/cpeacTsa npuseneHo B [735].
B.6.5.8 MogenupoeaHue metogom MoxTe-Kapro
Llenb — MoAenMpoBaHue pearibHbIX CUTyauuidi METOAOM FreHepaLin crnydaiHblX Y1cer, Koraa

aHanUTu4ecKke MeToldbl He NPUMEeHUMBbI.

MpumeuarHune — Ccbika Ha AaHHbI MeToa/cpeacTso npuseseHa B FTOCT 34332.4—2021 (npuno-

xeHue b, Tabnuua 5.4).

Onucanue. MogenupoBaHune metogom MoHTe-Kapno ncnonb3yoT 4s pelleHns AByX Knaccos
3agaud:

- BEPOATHOCTHbLIX, MPU KOTOPbIX NS FEHEPaLMN CTOXaCTUYECKUX ABIMEHWUA UCMOMb3IYIOT Crly-
YyalHble Yncna;

- NETEPMUHNCTMHECKIX, NPY KOTOPLIX MNOSIBIIEHWE SBMEHWIA MaTeMaTnHeckn npeobpasyeTcs B
3KBUBANEHTHYIO BEPOATHOCTHYH hopMy (Hanpumep, UHTerpanbHbie BbIYUCIEHNS).

Mpw MogenuposaHuyu meTogom MoHTe-Kaprio ncnomnbsyoT cnydaiHble Yucna ans aHvimauum
MOZEN NOBEASHUS MPaBUIBHO N HENPaBUMbHO hYHKLMOHUPYIOLWen nccrneayemon cucteMmbl. Takve
noBeAeHYeCcKMe MOJEnu peanuayloT MOLEeNnsMu MnepexofoB cocTosHuiA (rpad Mapkoea, cetu
MeTpu, popmarnbHble a3biky 1 T.4.). MogenuposaHue MoHTte-Kapno nossonset nony4uTs 6onbiuyio
CTATUCTUUECKYIO BLIBOPKY, 3 KOTOPOV (hOPMUPYIOTCS CTaTUCTUHECKVIE PE3ybTaThi.

Mpu ucnonb3oeaHun MoaenvpoBanis MoHTe-Kaprio HeoGXxoanMo NpuHATE Mepbl no obecne-
HEHWMIO PasyMHBIX NEPEKOCOB, [OMYCKOB U LYMOB. 3TUM HEOBXOAMMO YrpaensT Yepes AoBepyu-
TeNbHbIA MHTEPBAN, KOTOPbIA JIErko MOXeT ObiTb MOoMyyeH n3 MoaenupoBaHus. B otnvune ot aHa-
MUTUYECKNX METOA0B MoaernvpoeaHne MoHTe-Kapno sBnseTcs camoanmnpokeummpyowmmcest. [Ans
YMPOLLEHNUA MOZENM He3HaUMTENbHbIe COBBITUS NPOCTO HE paccmaTpuBaloT 6e3 HeoOXxoAMMOCTH UX
unaeHTnukaumn.

O6Lyre npuHUMnbl MoAenupoBaHus MeTofom MorTe-Kapno sakniodaloTea B nepedopmynu-
pOBaHWK NPobnembl Tak, YTOObl MONyYeHHbIe Pe3ynbTaThl ObINKM Kak MOXHO Gonee TOYHbIMU, YTO
NO3BONSAET 0TKA3aTbCH OT peLleHns Npobnembl B €€ UCXOAHOW MOCTaHOBKe.

B koHTeKCTe HacTosLero craHgapTta mogenvpoanve MoHTte-Kaprno moxeT 6blTb UCMOmb30-
BaHO ANns BbldvcneHnii YIB n yueTa HeonpeaeneHHOCTY AaHHbIX 0 HagexHocTu. Mcnonbays cospe-
MEHHbIE KOMMbIOTEPDI, MOXHO J1ErKO BbINOMHUTL MogenvposaHue cuctemsl ¢ YIb 4.

MoppoBHoe onucaHve JaHHoro MeTofa/cpeacTsa npueseaeHo s [76].

6.6.5.9 Mogenu gepesa 0TKasos

Llenb — NocTpoeHune norm4eckoin yHKLMKM, cBA3bIBatoLLel 6a3osble cobbiTUA (BUAbI OTKA30B)
¢ rrnaBHbIM COObITUEM (HEXenaTenbHoe cobbITUE) Ha OCHOBE CUCTEMAaTUYECKOIro HUCXOAALEro rpa-

PUUECKoro (crieacTsmne — npuymnHa) nogxoaa.
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MpunmevaHue — lpuMeHeHve gepeBa OTKA30B B Ka4YecTse CpeAcTBa NOATBEPMNAEHUSA COOTBET-
cTBua BesonacHocTy yxe 6bino onucaHo B B.6.5.5. [laHHbil MeToA TakKe LLMPOKO UCNIoNb3yeTea AN aHanusa

OTKa30B U BEPOATHOCTHBIX pacyeToB.

OnucaHve. OT0 OOHOBPEMEHHO W METOA aHanuaa, NOMOralWuin aHanUTUKy War 3a warom
paspaboTatb MoAENb, U MaTeMaTUYecKaa Moaens AN BEPOATHOCTHLIX pacyeToB. [aHHbIn MeTop,
MO3BOMSAET BbIMNONHATD:

- KQYECTBEHHbIV aHanu3 NyTeM BbIABMEHUS U COPTUPOBKY CLiEHapUEB 0TKa30B (MUHUMAarbHbie
CeYeHUst UNW NPOCTEMLLINE UMITTTNKAHTI);

- MOMyKa4YeCTBEHHbIN aHann3 nyTeM paHXnpoBaHus CUeHapueB B COCTBETCTBUU C UX BEPOSAT-
HOCTAMW BO3HUKHOBEHUS,

- KONUYECTBEHHBIN aHanM3 nyTemM pacyeta BEpOATHOCTY rMaBHOro cobbIThA.

MoaobHO CTPYKTYPHBIM CXeMaM HaAEXHOCTH, AepeBo OTKA30B npeacrasnseT cobon rnoruve-
ckyto (ByneBy) OYHKLMIO, CBA3LIBAIOLLYIO COCTOAHUA NHAMBUAYANBHBIX KOMIOHEHTOB (He paboTaeT
unu paboTaeT) ¢ cocTosHMEM BCelt cucTeMbl (He paboTaeT unu paboTtaeT). ECnu KOMNOHEHTbI SB-
NAOTCH HE3aBNCHMMbIMUW, TO BEPOSITHOCTHbIE PacyeThbl 418 NOrM4eckKon yHKUMMY MOTyT BbiTb BbINOS-
HEHbI TOSTbKO C YY4ETOM BEPOSITHOCTHBIX CBOWCTB 6a30BbIX KOMIMOHEHTOB. 3TO HEMPOCTO, NOCKOIBKY
3TO cTaTMHECKas MOAent B OCHOBHOM paboTaeT TONbKO C MOCTOSIHHbIMU BEPOATHOCTAMU. PacyeT
BEPOATHOCTEN, 3aBUCUMbIX OT BpeMeHU, AormKeH ObiTh NpoBeaeH 0COOEeHHO BHUMaTenbHo. Hanpu-
mep, PFDavg CBC, Bknovaowmx nepmoanyeckoe KOHTPOMbHOE TECTUPOBAHUE KOMMOHEHTOB, He
MOXET ObITb paccuuTaH HEMNOCPELACTBEHHO, kKpoMe Toro, elle Gonee crioxHo paccuntate PFH ans
cuctem BesonacHocTU, paboTaroLMX B HENPEPLIBHOM pexuvme. [oaTomy pacyeTs! 3HaqéHmr4 Hero-
ToBHOCTL/PFD 1 HeHagexHocTe/PFH ¢ NOMOLLbIO [aHHOro MEeToAa LOIMKHbI MPOBOAWTDL TOSMbKO WH-
KEHepb! Mo HAAEXKHOCTX C rMyOOoKUM NOHUMaHNEeM MaTemMaTuKy, rexallen B OCHOBE JaHHOro me-
Topa.

[ns o4eHb NPOCTLIX AEPEBLEB OTKA30B Pac4ETbl MOTyT OblTb NMpOBEAEHb! BPYUHYIO, O4HAKO 3a
nocriefHvie 50 net 6bino paspadoTaHo v peanvisoBaHo LOBOSbHO BOMbLLOE KONMHECTBO anroput-
MOB /181 PELLEeHUs CrOXHbIX JTOrMYeckux ypasHeHnin. Handonee coBpeMeHHbIM Ha TEKYLLIMA MOMEHT
ABNAETCA MeTo ABOUYHbIX Anarpamm peweHuin (Binary Decision Diagrams, BDD), koTopbiit ocHO-
BaH Ha TeXHWNKe KOMNaKTHOro KOBMPOBaHWA NOrMYECKUX YypaBHEHNIA B NamsaTu KoMnbtoTepa. B HacTo-
Alee BPEMSA 3TO 8AUHCTBEHHbIN MEeTOo, CNOCOOHbIN BbINOSHATL BEPOSATHOCTHBIE pacyeTbl 6e3 npu-
BNKEeHWA 4ns cucTem NPOMbILLNEHHBIX pasmepoB. OH Takke JOCTaTovHo addbekTnseH ans obpa-
60TKN HeonpegeneHHoCTeN Npu MoAeNMpoBaHun MeTogom MoHTe-Kapno.

MogpobHoe onucaHune gaHHOro metoaa/cpencTaa npuseneHo B [70], [77], [78].

5.6.5.10 O606LeHHble cToxacTudeckne mogenu ceten MNMetpu

Llenb — rpadhmuyeckoe NOCTPOEHNE MOLENK NOBEAEHNA NPaBUSIbHO U HENPaBUSBLHO OYHKLK-
oHupytoiern 3/3/MNS CB3C crucTeMbl, MakCUManbHO NPUBNMKEHHON K peanbHOW MoaenupyemMomn

cucteme ana obecrieveHus apeKkTUBHOM NOAAEPXKKN MogenvpoaHus metogom MoHTe-Kaprio.
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MpumeuaHue — Metop ceteit MeTpu Gbin onucaH B b.2.3.3 kak nonyopmanbHblii MeToa. [aHHbii

METOZ TaKkke MOXKET BbiTb 3th(EKTMBHO MCTOMNb30BaH ANs aHanuaa nonHoTe GesonacHoctn AC.

OnvcaHue. B MeToAe NPUMEHEH aCUHXPOHHDIA KOHEYHbI aBTOMAT, OMUCaHHbIN B Bb.2.3.3, 3a
WCKIIIOYEHMEM TOTO, UTO XOPOLLIEE CBOMCTBO, OTCIEXUBAEMOE NPy NnostychopMarnsHOM NoATBEPXKAe-
HWW COOTBETCTBUS, He CYLLECTBYET, KOria MOAENMPYETCS NoBeASHUE HEMPaBUNBbHO (OYHKLIMOHMPY-
loLLeit cuctembl GesonacHocTy. Tak HasbiBaemble No3vLuK (M306paxalTCsl KpyxKamm) NpeacTas-
ASIIOT BO3MOXKHbBIE COCTOSIHWSI, @ Tak Ha3blBaeMble Nepexofbl (M306paxatoTcs NPAMOYrorbHUKaMM)
npeacTaBnsaoT CoBbLITUA, KOTOPbIe MOrYT NPOU3oRTH. KpoMe MapknposaHus rnosvumn (cm. 5.2.3.3),
MOryT GbiTb UCNONb30BaHLI COOBLUEHWS UMV NPeAnKaTel ANA NOATBEPXKAEHUS] COOTBETCTBUA (aktn-
BU3aLMM) NEepexofoB, a NPOAOIHKUTENBHOCTE 3af4epXKn Mexay aKTMBM3aLMEn rnepexoda u ero
«BO3BYKASHNEM» MOXeT GblTb AETEPMUHNPOBAHHON UNK cToxacTuyeckon senvunHon. Noatomy Ta-
kvie ceTu NeTpy HasbIBalOTCA «06OBLIEHHBIMU CTOXacTUMECKUMUY ceTsimu eTpu.

CeTu MeTpu ABNSIOTCA MMBKUMKN NMOBEASHYECKUMU MOLENAMU, KOTOPbIe NOATBEDXAAIOT CBOIO
BLICOKYIO 3PPEKTUBHOCTb ANs NOAAEPXKKV MOAENNPOBaHUA METOLOM MotTe-Kapno (cm. b.6.6.8).
Kpome TouHocTy camoro meTofa MoHTe-Kapno, koTopas Bcerfa M3BecTHa, NpeofonesatTes Bee
orpaHvyeHus gpyrux MeTonosd(sasmcmmocm, KOMBOWUHATOPHbIV B3pbIB, HE3KCNOHEHUKAaNbHOCTb 3a-
KOHOB pacnpefeneHns un T.A.yweeﬂm MNpumeHeHne MeToAa € UCNOMb30BaHUEM COBpE-
MEHHbIX KOMMbIOTEPOB NO3BONAET PELLNTL Npobnembl faxe AnA OLEHKN YIb 4.

MonpoBHoe onucaHve AaHHoro METoAa/CpeacTBa npuBeaeHo B [79] — [81].

B.6.6 AHanu3 Hauxyaulero cnyvas
Lienb — UCKMIOYEHIe CUCTEMaTUYECKIX OLLIMOOK, BOSHMKAIOLWMX B pe3ynbTaTe Hebnaronpust-

HbIX COMETaHW1 YCrOBUI OKpy>KatoLeh cpeapl ¥ AOMYCKOB Ha napamMeTpbl KOMMOHEHTOB 3/12/M3

CB3C cucrembi.

MprmeyaHne — CCbifikiA HA JaHHbI METOL/CPEACTBO npuseaeHst B FOCT 34332.3—2021 (npuno-

xeHune b, Tabnuuel B.5 1 b.6).

Onuvcanve. 3KCnryaTaumoHHble BO3MOXHOCTU CUCTEMbI 1 NMapamMeTpbl KOMMNOHEHTOB nuccne-
AYIOT UINK BBIMACASAIOT TeopeTndecku. Mpy 3TOM ANA YCroBuiA OKpyxatoLlel cpeabl 3afaioT ux Ao-
nycTUMble NpeferbHble 3HaYeHUs. AHanUanpPyT U COMOCTABNAT CO cneuudmkaumen Hanbonee
CYLLIECTBEHHbIE XapaKTePUCTUKN CUCTEMDI.

MoapobHoe onucaHne AaHHOTO MeToAa/CpeacTBa NpueBeAeHo B [82].

B.6.7 PacuumpeHHoe pyHKLMOHANbLHOE TecTupoBaHme
Lienb — oBHapyxeHue 0Tka3oB Ha CTapusax paspaboTku crneuuduKkaLm, NPoeKTMPOBaHNs 1
paspabortkn /M3 CB3C cnecTemsl; NPoBEpKa NOBELAEHNA CUCTEMbl B Criydae PehKux nnii He-

YUTEeHHbIX BXOL0B.
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MpumeyaHue — CCbiNikv HA AaHHbIR meToa/cpeacTso npuseaeHsi 8 FOCT 34332.3—2021 (npwuno-

weHue b, Tabnuupl 6.5 n 6.6).

Onvicanue. PaclumperHoe (hyHKLMOHAmNbLHOE TECTUPOBAaHNE NPUMEHAIOT ANA npoBepKN PYHK-
uvoHansHoro noseaeHus /M3 CB3C cucTembl kak peakuuio Ha BXO/HblE YCIOBWSA, KOTOPbIE
OXUAATCS TONBKO B PEAKMX Criyyasx (Hanpumep, rrnoB6anbHOro 0TKasa) Ui He OXBaTbiBAIOTCA Cre-
undpukauyuen CBC (Hanpymep, HEKOPPEKTHbIE onepauuu). Ans peako BCTpevaolmxes yCroBuii
Habnoaaemoe NoBeaeHe CUCTEMbI CPaBHUBAIOT CO crneuundvikauven. B Tex crnydasx, korga peak-
WS CUCTEMbI He YKasaHa, criepyeT yoeanTbes B TOM, UTO 3afaHHan 6e30MacHOCTb COXPaHAETCA B

HabnoJaemon peakun CUCcTembl.
MoapobHoe onucaHne 4aHHOTo MeTofa/cpeacTea npuseaeHo B [58], 83].

B.6.8 AHanu3 HauxyAwux crny4aes
Lienb — npoBepKa cutyauui, cneLmndULMPOBaHHBIX NPY aHanuse HamxyAawmx cry4aes.

MpumeuaHune — CCbifku Ha AaHHbI meTop/cpencTso npuseaeHsl 8 FOCT 34332.3—2021 (npwuno-

*enne B, Tabnuuel 6.5 n B.6).

OnucaHne. JKcnnyaTauyoHHble BO3MOXHOCTH 3/3/13 Cb3C cucrembl N napameTpbi KOMMO-
HEHTOR MPOBEPSIOT NPK aHanuae Havxyawmx cny4aes. Mpu 3TOM 4151 YCIOBUA OKpYXKatoLLel cpeap!

3a[1310T MX NPEAEBHO [ONYCTUMBIE 3HAUEHNSA. AHANIN3UPYIOT 1 COMOCTABIAT CO cneuugvikauven

Havbonee CylecCTBEHHbIE XapaKkTepUCcTUKKN CUCTEMBI.

B.6.9 icnbITaHWs C BBEAEHUEM HencnpaBHOCTEN

MpumeyaHue — CCbiNKn HA JaHHbIA meToa/cpencTso npueeaeHsl 8 FTOCT 34332.3—2021 (npuno-

weHve B, Tabnuubl B.5 1 B.6).

Llenb — BHeceHne Ui umutauus HencnpaeHocTen B AC 3/3/M3 CB3C cuctembl 1 LOKYMEH-
TUPOBAHUE peaKLMn CUCTEMBI.

OnvcaHne. DTO Ka4eCTBEHHbI METOA OLIEHKA HAA@XKHOCTY. [INA onncaHms MECTONONOXKEH A
1 TUMa HEMCNPABHOCTEN, a Take crnocoba ux BHECeHNA NPeanoYTUTeNbHO NCMonb3yTCA AeTanu-
3MPOBaHHbBIE PYHKLIMOHAMbHbIE BrOKM, CXEMbI 11 CXEMHbIE AUarpammbl. HarnpuMep, NUTaHUe MOXeT
He NoCTynaTb Ha PasnuyHbIE MOAYNNA; NINHNAN NUTaHUA, MNHA obLuei LWKHbl UNy aapecHbie NHAN
MOTYT GbITb PA3OMKHYTbI/KOPOTKO 3aMKHYTBI; KOMAOHEHTbLI UK X NOPTh MOTYT BbiTb PaSOMKHYTbI
WK 3aKopodeHbl; pere MoryT ObiTb 3aMKHYTbI UK PA3OMKHYTHI, nubo Nx AencTBus MOryT BbInos-
HSITbCS| B HECOOTBETCTBYIOLUME MOMEHTbI BpemeHn 1 T.4. BosHukatowue B pesynbrare oTKasbl Cu-

cTeMbl knaconcuumpyioT. OBbIMHO BBOAST OAMHOYHbLIE HEUCMPABHOCTA B YCTOMUMBOM COCTOSIHWIA
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cucTeMbl. OfHaKO B Cllyyae, €Crii HEUCrpaBHOCTb He 0OHaPYXNBaeTCs TECTOM BCTPOEHHOW aua-
FHOCTVKY WAV OKa3bIBAETCSt HEOHEBMAHON, OHA MOXET COXPaHUTLCS B CUCTEME 1 BbI3BaTL CNEAYIO-
LY HeucnpaBHOCTb. [Mpn 3TOM KOMUYECTBO HENCrpaBHOCTE MOXET ObICTPO BO3pacTyh MHOro-
KpaTHoO.

Takue UCHbITaHUs NMPOBOAATCA MHOTOMPOMUIbHBIM KONMEKTMBOM CreLmanncTos. MpoekTu-
POBLLK (MOCTABLUMK) CUCTEMbI AOIDKEH MY STOM MPUCYTCTBOBATL U NOMYHaTh pekomengauun. na
OTKA30B, NMPUBOAALLMX K OMACHLIM NOCNEACTBUAM, BBIMACAAIOT 1 OLIEHUBAIOT cpefHee Bpems Hapa-
GOTKM Ha OTKa3. Ecrv aTo Bpems mano, Heobxoavuma MoandukaLmns CUCTEMBI.

Moapo6Hoe onucaHve AaHHOro MeTofa/cpeacTsa NpUBeAeHO B [69], [84].
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MpunoxeHue B

(cnpaBo4Hoe)

MeTonbl U CpefcTBa AOCTHNEH)A NOJIHOTLI 6e30MacHOCTY NMporpaMmHoro

obecneveHus
B.1 O6uue nonoxeHus

B HACTOSALLEM NMPUINOXEHUN MPVBEAEHO KPaTKOE OrnvucaH1me MeTohoB U CPeAcTB AOCTIKEHNSA
nonHoTel GesonacHocty MO 3/3/M3CE3C cuctem, Ha koTopbie AaHbl cebinki B TOCT 34332.4,
[laH VX aHanu3, a TaKKe NpUBEAEHb! CCbINKW Ha MCTOYHUKM C NOAPOOHBIM onucaHnem AaHHbIX
MeTO[OB 1 cpeacTs. HacTosLlee NpunoXxeHne He AOMMKHO paccMaTpuBaTbCA Kak NnonHoe unu ue-

YyepnblBarwoulee.

B.2 TpeGoBaHusi U AeTanbHOe NPOEKTUPOBaHUE
Lierib — hOpMYyNMpOBaHIE METOA0B/CPEACTB, MPUMEHIMBIX Ha CTaANsIX NOATOTOBKY TpeboBa-

HWIA (cneundrKaumn) 1 AeTarnbHOro NPOEeKTUPOBAHNS.
MpumeuyaHne — CoOTBETCTBYOLME METOAbI U CPEACTBA NpUBEAEHE! B 5.2; ﬁ/fwwwmwwﬂ b

B.2.1 CTpyKTypHble MeTObl

Llenb — hopmMynvipoBaHne MeTo0B/CPEACTB, MPUMEHNTENBHO K CTPYKTYPHBIM METOLAM.

MpumMeyaHune — Ccbinku Ha AaHHbI MeTog/cpencTso npueaeHsl 8 TOCT 34332.4—2021 (npuno-
weHve A, Tabnuuel A2 n A4).

B.2.1.1 OBLwue nonoxeHus

Lienb — OCHOBHas Lienb METOA0B aHan1aa CTpyKTypbl (CTPYKTYPHbLIX METOL0B) COCTOUT B 0bec-
neyeHun kadecTsa paspaboTku NporpaMmmHoro obecneyeHus. [JaHHble MeToAbl B OCHOBHOM UCMOMb-
3yl0TCA Ha paHHnX cTagusx XKL cospasaemoit 3/3/M3 CB3C cuctembl. CTPYKTYpPHbBIE METOABI UC-
NOb3YIOT KaK TOUHbIE, TAK U UHTYUTUBHBIE NPOLEAYPb, U HOTauun (NoAAepXNBaEMbIe KOMMbIOTE-
pamMu), a Takxe OMPEAEnsT U NO3BOMAIOT [OKYMEHTarNbHO 0POPMIATE TPEOOBAHNA 1 BOSMOXHO-
CTV peanusaumin B NOrM4eckol NocrefoBaTenbHOCTY U CTPYKTYPUPOBAHHBIM CNIOCOBOM.

OnucaHve. CyLlecTByeT [OCTaTOMHO MHOMO CTPYKTYPHbIX MeTO[oB. HekoTopble 13 HuX Co-
3aaHbl ANS BBINOMHEHUS TPAAULMOHHBIX (YHKUMA 06paboTkn AaHHBIX WM TpaH3akuvk, apyrve B
GorbLUEi CTeMNeHU OPUEHTMPOBAHBI Ha MPOLIECCH! YNPaBMEHUs 1 3a4a4m peanbHoro BpemeHu (Ans

CHACTEM, PEaNU3YIOWMX Takne 3a4auu, XxapakrepucTika BesonacHocTK aenseTcs boree KpMTVI‘-IHOVI,
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Yem ANA ApYTMX cucTem). YHUDULMPOBaHHBIA si3bik MogenvposaHua UML (cm. B.3.12) copepxuT
MHOMO NPUMEPOB CTPYKTYPUPOBAHHbBIX HOTaLMN.

CTPYKTYPHbIE METOLbI MOXHO CYUTATh KUHTENMIEKTyarnbHbIMA UHCTPYMEHTaMny, NpeaHasHa-
YeHHbIMU 4151 060BLEHHOro BOCTPUATUA U CTPYKTYPU3aLMMN KOHKPETHOM Npobnembl u CUCTEMBI.
K X ocHOBHbIM CBOWCTBAM OTHOCATCS!

- YICMONb30BaHMe MOMMKN B PACCYXKAEHUAX 1 BbIBOAAX, AEKOMMO3NLMA CrOXHON Npobnembl Ha
ynpaensiemble cTaguu;

- aHanw3 1 JOoKyMeHTanbHoe NpeAcTaBreHre BCei CUCTEMbI, BKITIOUYAA OKpyXatoLLyo cpedy, a
TaKkxKe paspabaTbiBaemyo CUCTEMY;

- [EKOMMO3NLMA JaHHbIX U PYHKLUWA B paspabaTtbiBaeMon CUCTEME,

- UCTONb30BAHME KOHTPOIbHbLIX TabruL, TO ecTb CMUCKOB TUMOB OOBLEKTOB, HYXAAKLMXCA B
aHanuse,

- Manas MHTenneKTyanbHas neperpyska — npocToTa, WHTYUTUBHOCTb U MPaKTUYHOCTL NpU
npencTaeneHnm npobriembl NN CUCTEMBI;

- aKLUEHTMPOBaHNE BHUMAaHNSA Ha pa3paboTKe CTPYKTYPHO! Mofeny cosaBaemon cucTeMbl C
nogaepxkor CASE-cpeacts Ans nonHoTbl MeToAa.

HoTauwu, ncnonbsyembie 4ns aHanusa i AoKyMEeHTUpoBaHUs NpobrieM 1 0ObEKTOB CUCTEMbI
(Hanpvmep, Ha OCHOBE MPOLIECCOB W NMOTOKOB AaHHbIX), OPUEHTUPOBAHbI HA CTPOroCTb NpeAcTasne-
HUSI, OOHAKO HOTALWW AN BblpaXeHUs GyHKUMA 0BpaboTky, BLINOMHAEMbIX 3TUMKU OObEeKTaMu, siB-
nsioTes Gonee HedopmarnbHbIMU. B TO e BPEMS HEKOTOpble METOAbI YaCTUYHO UCTIONb3YHOT Gop-
MaribHbIe HOTaLMM (Hanpumep, peryrnsipHble BbIPaXeHUst UMW KOHEYHbIE COCTOSHWSI aBTOMartoB).
YBennYeHne TOYHOCTW HOTALMM HE TOMbKO NOBLILLAET YpOBEHb NOHUMaHMA, HO U obecrnedriBaeTt
BO3MOXHOCTb aBTOMaTU3NPOBaHHON 06paboTKu.

Opyrvim npenMyLLecTBOM CTPYKTYPHbBIX HOTaLWiA ABNSETCA UX HarnmsgHOCTb, KOTopas rosso-
NAeT Nonb30BaTEMO UHTYUTUBHO NMPOBEPSTH BO3MOXHOCTM cneuudvkaummn unn npoexTa rnpu He-
NONHON NHopMaLK.

Hacroswuit kpaTkuih 0630p OMMCLIBAET HECKOBKO CTPYKTYPHbLIX MeTogos Gonee noapobHo.

Moppo6Hoe onvcaHue AaHHOro MeToAa/cpefcTBa NpuBeaeHo B [56].

B.2.1.2 YnpaBnsemoe npeacrasneHue tpebosaHuin (CORE)

Uenb — 96ecnequme TOro, 4YTobbl Bce TpeboBaHus Bbinu onpeaeneHbt 1 BblpaXeHbl.

OnucaHue. [aHHbll MeTof npeaHasHauyeH Ans ycTpaHeHus paspblBa mexagy norpebure-
NEM/KOHEYHbIM NoAb3oBaTeNeM 1 aHarmMTUkom. OH He OCHOBaH Ha MaTeMaTUYECKU CTPOroi TEopUn,
a SBNAETCS CPEACTBOM KomMmyHukaumn. Metog CORE cosfaH ons npeacrtaeneHus Tpeboeanui, a
He Ans cneundukaumii. [aHHbln meToa SBNAETCS CTPYKTYPUPOBaHHBIM, BCE €ro npeacTaBreHns
MPOXOANT Yepes pasnuyHbie yposHU yTouHeHuin. MeTon CORE ucnonbayeTcs Ans WNPOKOro Kpyra
3ajad, yuuTbiBaeT cBefeHus 00 oKpyxXaloLel cpeae, B KOTOpoi cucTeMa (hyHKLMOHVPYET, a Takke
Pa3NMYHbIE TOMKM 3PEHUA pasHbiX kaTeropuit nonsaosarenei. Metog CORE copepxut pykosoas-

e martepuarbl U TaKTUHECKUE MOAXCHAR!H-ANS-YAROWEHNA-CAOXHBIX MPOeKTOB. Takoe ynpouljeHve
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MOXeT ObiTb CKOPPEKTUPOBaHO NGO BHLIM 00pasoM WAEHTUPULUNPOBAHO U AOKYMEHTANbHO
odopmneHo. Takum 06pasom, creLmdukaLmy MoryT GbiTb HEMOMHBIMM, OAHAKO BbIABMEHHBIE HEPE-
LeHHble NPobrembl 1 06IacTy BbICOKOTO PUCKa AOMMKHbI ObiTb PACCMOTPEHbI NPK NOCNEAYoWeM
NPOEKTHPOBAHNUN.

MonpoBHoe onvcaHve JaHHOrO MEeTOAa/CPEACTBa NPMBEAEHO B [56], [85].

B.2.1.3 MeTop pa3paboTku cucTeMbl no [xekcoHy (JSD)

Lienb — paspaboTka MeTOfa, OXBaTLIBAKLIEro CO3aH/e NporpaMmHbIX CUCTEM OT CTaaun
dhopMupoBaHns TpeboBaHU A0 CTaAUM KOAUPOBAHWS, CreuuanbHo AN CUCTEM pearbHOro Bpe-
MEHW.”

Onucanue. MeTop paspaboTku cucTembl no [hkekcory (JSD) npeacrasnseT coboli NoaTanHyo
npoueaypy paspaboTku, B KOTOPOi paspaboTymK MOAENMpyeT NoBeAeHNEe pearnbHOro M1pa, KoTo-
poe npefcTaBnseTcs MYHKUMAMUN CUCTEMBI, ONPEAENAET 3T pyHKLMIM, BBOANT UX B MOAENb 1 Npe-
o6pasyeT obpasoBaBLLylOCA B pe3ynbTaTe crneyndukaunio, koTopas peannsyema B nnaHupyemon
cpene. MosToMy AaHHbIVi METOJ, OXBATbIBAET TPAANLIMOHHLIE 3Tarbl, Take KaK Co3AaHne cneundu-
KaLWi, TPOEKTUPOBaHME 1 pa3paboTKa, HO HECKOSbKO OTNIMYAETCs OT TPAANLMOHHBIX METOAO0B U HE
ABNSAETCA METOA0M HUCXOAALLEro NPOEKTUPOBAHNS.

B gaHHOM MeToge 6onbLioe BHUMaHNE yAeNAeTCs BbIABNEHUIO Ha paHHel CTagnmn CyLLHOCTEN
peanbHOro M1Mpa, OTHOCALLMXCA K CO3/aBaeMOii CUCTEME, a Takke MOAENNPOBAHNIO 3THX CYLUHO-
CTe 1 TOro, YTO MOXET C HAMMW NPOM30IATI. KaK TONbKO aHanus «pearnbHoro mmpa» OyneT BbiNoOMHeH
W CO34aHa ero MOLENb, aHaNM3UPYT YHKLIN CUCTEMbI C TEM, HYTODbI ONPeAenuTb, kak OH BNK-
ChIBAOTCA B MOZENb «PeansHoro Mupar. Mogerns pesynbTvpyioLiei cucTembl AOMONHAIOT CTPYK-
TYPHBIM ONUCaHWEM BCEX NPOLIECCOB MOAENN 1 3aTeM npeo6pasytoT B NPOrpaMmmbl, KOTopble MOryT
paboTaTh B 3a4aHHOV NPOrpaMMHO-annapaTHoi cpeae.

MoapobHoe onvcaHue AaHHOrO METOAA/CPEeAcTBa NPUBEAEHO B [86], [87].

B.2.1.4 MeTon VlopaoHa ans cuctem peasibHOro BpemMeHu

Llenb — cneumndukaLms 1 NPOeKTMpoBaHNe CUCTEM PeanbHOro BPEMEHN.

Onucanue. MeTop MopaoHa NpUMEHSIOT ANA peanvisalun npolecca paspaboTkn 3/3/M3 cu-
CTEeMbl, COCTOSLLEro U3 Tpex aTarnoB. Ha nepsom atarne co3fatoT «CYLHOCTHYIO MOAEIbY, KOTOPas
OMUCHIBAET MOBEEHVE CMCTEMbI B LienoM. Ha BTopom aTane CTPOAT MOAEIb peanusaunm, onuchl-
BaloLLeil CTPYKTYPbl 1 MEXaHU3MOB, KOTOpbIE, ABNSASCL peani3oBaHHbiMU, OTPaXaKT Tpebyemoe
nosegeHve cuctemsl. Ha TpeTtbem aTane OCyLeCTBIAT (akTU4eCcKoe nocTpoeHne AC u MO cu-
cTembl. Tpu aTana CTPOro COOTBETCTBYIOT TPAANLIMOHHLIM dTanam — pa3paboTke cnevuudukalny,
MPOEKTUPOBaHMIO 1 pa3paboTke, HO MaBHOE, YTO MPOEKTHUPOBLUMK Ha K2XKAOM 3Tane [OMMKEH aK-
TUBHO 3aHUMAaTbCH MOAENMPOBAHNEM.

CyLIHOCTHas MOZerb COCTOWT U3 ABYX YacTen:

- MOZENU OKpYXaloLLEen cpeabl, CoaepKalLen onucaHne rpaHnly mexay CUCTEMOW U ee OKpY-

KEeHWEM, a TakKe BHeLWHNX coBbiTitli, Ha KOTOPbIE [4OMXKHE pearnpoBaTe CUCTEMA,
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- MOZErN NOBEAEHMS, KOTOPAs COAEPXKUT CXEMb, ONVCHIBAIOLLME NPEOOPaA30OBAHNA, BbINOMNHS-
eMble CUCTEMO B OTBET Ha cobBbiTUSA, 1 OMMCaHWe JaHHbIX, KOTOpPbIE CUCTEMA A0IKHA COAePXKaTb
AN Bblauu OTKITUKOB.

Moaenb pean1sauumn noapasaensior Ha 4Be NoAMOAENH, onncbiBaloLne pacnpenenexne oT-
[ENbHBIX MPOLIECCOB B NPOLIECCOPaX W AEKOMMNO3NLMIO MPOLIeCCoB Ha NporpaMmHbie MOAY M.

115 CO3AaHNSA CYLLHOCTHON MOZENM 1 MOAENM peanu3aLmm faHHbI MeToA UCMOoMb3yeT MHO-
KECTBO XOPOLLIO U3BECTHBIX MOAXOA0B: NOCTPOEHE AVarpamm NMoTOKOB AaHHbIX, npeobpasoBaHue
rpachoB, CTPYKTYPUPOBAHHbBIN A3bIK, Anarpammbl Nepexonos coctosiHui 1 cetn MNetpu. Kpome T0ro,
[aHHbI METOA, COAEPUT METOAMKMA ANA MOAENMPOBaHUS, NPEACTaBNEHHOTo U3 Yxe cchopmupo-
BaHHbIX MOZENeli MPOEKTa CUCTEMbI UMK BPYUHYHO (Ha BYMaXHOM HOCUTESE), MO0 aBTOMATAHECKH.

MoppoGHoe onvcaHue AaHHOro MeToa/CpeaAcTsa NPUBEAEHO B (88].

B.2.2 AuarpaMmMbi NOTOKOB AaHHbIX

Llenb — riporpamMmHan nogaepxka onucaHnsa noToka OaHHbIX B BUe p,marpaMM.

MpumeyaHue — CCbINKA HA AaHHbIA METOA/CPEACTBO NpUBEAEHb! B FOCT 34332.4—2021 (npwurno-

wenue b, Tabnuubl 6.5 1 B.7).

OnucaHue. [Juarpammibl MOTOKOB [aHHbIX ONUCHIBAKT npeobpas3oBaHne BXOAHbBIX AaHHBIX B
BLIXOAHbIE ANS KAKLOTO KOMIMOHEHTa CXeMbI, MPEeACTaBSAIOLIEro pasnmyHbie NpeobpasoBaHis.

[lnarpammbl NOTOKOB JaHHbIX COCTOAT U3 TPEX KOMMOHEHTOB!

- AHHOTWUPOBAHHBIE CTPENKN — 0B03Ha4aKT NOTOK AAHHbIX, BXOAALUMX N UCXOASALLNX 13 Bnokos
npeobpasoBaHusA, C KPAaTKUM ONMCaHNEM 3TUX JaHHbIX;

- aHHOTMPOBaHHbIE KPYXXKUM — 0603HayaloT 6roku npeobpasoBaHus C KpaTKuM onvucaHuem
npeobpasosaHni,

- onepaTopbl (and, xor) — onepaTopsl, UCMOSb3yeMble ANA CBA3N aHHOTUPOBAHHBIX CTPEJIOK.

Kaxcaplil aHHOTVPOBaHKbIN KPYXOK Ha Auarpamme noToka AaHHbIX MOXET paccmMaTpuBaTbes
KaK CaMOCTOATENbHbIA BMOK, KOTOPbLIA NPU NOSIBEHAN HA Ero BXOoAax AaHHbIX NpeobpasyeT ux B
BbIXOAHbIE. OFHUM 13 OCHOBHBIX MPEUMYLECTB SIBASETCA TO, YTO OHY NokasbiBatoT Npeobpasosa-
HUS, He npeparonaras, kKak OHW peanuayloTca. YucTas gnarpamMma noTokoB AaHHbIX HE BKIIO4AET B
cebs ynpasnaloLLyo MHOPMaLMIo NNk MHopMaLio o NocneAoBaTenbHOCTU npoyecca, Tak Kak
yripasfieHre peanuayeTcsi B pacluMpeHusix Ans peanbHOro BpeMeHy, kak B MeTofe WopaoHa ans
cUCTEM pearbHoro Bpemenn (cm. B.2.1.4).

CoszpaaHue anarpaMm rnoToka JaHHbBIX ABMSETCA Haumnyywm NoaXoAoM npu aHannse cucTem
B HaMpPaBieHWM OT BXOAOB K BbIXOAaM. Kaxabli KPYXOK Ha gnarpaMme AOMmKeH 0603HaqaTh pasHoe
rpeo6pasoBanmne — ero BbIXOAbI 4OMMKHbI OTNUATLCA OT ero BX0A0B. He cyulecTayeT npasurn onpe-
AeneHns obLen CTPYKTYpb! AvMarpamMmbl, U Co3faHne aviarpammbi NOTOKa AaHHbLIX ABMAETCA OAHUM
13 TBOPHMECKWX GCHEeKTOB CO34aHus MpoeKTa cricTeNbl B Lienom. MNofobHo Bcem npoekTam, npoLie-

gypa, YTOuHSoLWas HadarnbHyo gnarpammy ans co3fannsA KOHEYHOW,-SIBASIETCA MTepaTMBHOVI.
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2
MoapoBHoe onmcaHne aaHHoro Metoga/cpeacTea npuseaeHo 8 FOCT 19.701)/9_-)94%@@

fﬁ&eﬁﬁaZ[sg], [60], [89].

B.2.3 CTpyKTypHble auarpaMmmbl

Llenb — npeacTaBneHne CTPYKTYpbl MPOrpamMmbl B BULE CXEMbI.

MpumeuaHue — Ccbika Ha AaHHbIA METOA/CPEACTBO NpuBeaeHa B FOCT 34332.4—2021 (npuno-
xeHue b, Tabnuua bB.5).

Onucaxve. CTPYKTYpHbIE AUarpaMMbl SOMOMHAIOT Anarpammbl NOTOKOB AaHHbIX. OHM ONKChI-
BaIOT NPOrPAMMUPYEMYIO CUCTEMY 1 UEPAPXMIO €€ KOMMOHEHTOB, @ Takke OToBpaxaroT UX rpacu-
yecku B BiAE aepesa. CTPYKTYpHbIE AuarpamMmMbl ONUCHIBAKOT Crocob peanvsalmi 3remMeHTos Ana-
rpaMMbl MOTOKOB AaHHbIX B BUAE NepPapXvi NMPOrpaMMHbIX MOAyen.

CTpyKTypHas anarpaMmMa nokasbiBaeT B3aUMOOTHOLIEHNS MEXAY NPorpaMMHbLIMU MOAYnAaMY,
HEe yKa3blBas NPpu 3TOM NOPSAOK aKTUBM3ALMK MPOrpamMmMHbIX Moaynen. CTpyKTYpHbIe Anarpammb!
1306pakaloTCA C UCMONb3OBAHNEM CNEAYIOLMX YeTbIpeX CUMBONOB!

- NPSMOYTONbHUKA C UMEHEM MOAYNS,

- FIMHWAY, COEAMHAIOLLEN 3TV NPAMOYTONbHUKK, hopMUpyoLLmne CTPYKTYPY;

- CTPEenKu, OTMEHEeHHOM He3aLTPUXOBaHHbIM KPYroM, C UMEHeM [aHHbIX, nepenasaembix B
HanpaBneHUy 3NIEMEHTOB CTPYKTYPHOI Aviarpammbl 1 06paTHO (kak NpaBuIio, Takas cTpenka 1306-
paXkaeTCs NapasnsiensHo MMHVSIM, COSMHSAIOLNM NPAMOYTOMbHUKYA CXEMbI);

- CTPErNKN, OTMEYEHHO 3aLLUTPYXOBAHHBINI KPYXXKOM, C MMEHEM cUrHana ynpasieHns, npoxo-
ASILLEro B CTPYKTYPHOI AarpaMmMe OT OAHOrO MOAYMS K IPYrOMy, U 3Ta CTperka Takke usobpaxa-
eTCsi napannenbHo NNHKK, COEANHSIOLLEN ABa MOAYIS.

M3 nioboit HeTpMBMaNbHON AvarpamMmmMbl NOTOKA AaHHBIX MOXHO CO34aTb MHOXECTBO pasrnuy-
HbIX CTPYKTYPHbIX AnarpamMm.

[inarpammbl NOTOKOB Aa@HHbIX OTOBPaKAT B3aUMOOTHOLLEHME MEXAY MHIOpMALIE Vi yHK-
LMSIMU cUcTEMBI. CTPYKTYPHbIE AnarpaMmbl 0ToGpaxaloT crocob peanmsauuy 3NeMeHTOB CUCTEMbI.
O6a meTofa npeacTasnsoT coboil 060CHOBAHHbIE, XOTA U Pa3NUYHbIE TOYKN 3PEHUA HA KOHKPET-
HYIO cucTemy.

Moppo6Hoe onucaxne gaHHoro Metogal/cpenctea npuseaeHo B [59], [60], [90].

B.2.4 dopmanbHble MeTOAbI

Llenb — gopMynMpoBaH/e METOA0B/CPEACTB, NPUMEHUMbIX ANA (hOPMAsTbHbIX METOL0B.

MpumeuyaHue — CCbiKA HA AaHHBIA MeToA/cpeacTBo npuseseHbl B FOCT 34332.4—2021 (npwno-
xeHue A, Tabnuubl A1, A.2, A.4 v npunoxenve b, Tabnuua b.5).
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B.2.4.1 O6wme nonoxxeHust

Liene — paspaboTka NporpaMMHbIX CPELCTB, OCHOBaHHbLIX Ha MaTeMaTUUECKUX NpuHUMnax. K
9TUM CPeAcTBaM OTHOCATCH METOAbl (POPMAribHOro NPOEKTUPOBaHUS U YOPMasIbHOIO KOAMPOBa-
HUS.

Onvcaxune. Ha ocHoBe chopmarnbHbIX METOAOB paspaboTaHbl CPefCTBA OMNUCaHUS CUCTEMbI
ANsA peleHns oTAesbHbIX 3aday Ha aTanax paspaboTkv cneumdykaLmm, NPoeKTYPOBaHISA Unn pe-
anusauuu. CosnaBaemoe B pesynbTaTe onucaHue NpeAcTaenseT coboii CTPOrylo HOTaLuio, MaTe-
MaTU4ECKM aHann3npyemyto Ans oGHapyXeHWs Pasin4HbIX BUAOB HECOrMAacOBaHHOCTEN UM HEKop-
pekTHocTe!. bonee Toro, Takoe onncaHne MoxXeT ObiTb B HEKOTOPBIX CAlyHasx NpoaHanM3upoBaHo
aBTOMATMHECKMN MO aHanorin ¢ NPOBEPKOW KOMMUIMATOPOM CUHTaKCKUCa UCXOLHON NPOrpamMMbl, Unn
“cnonb3oBaHa aHUMaLWA B LENAX MoKasaTe pasnuyHble acnekTbl NOBEAEHUS ONWCLIBAEMOI CU-
CTeMbl. AH/MAaLMSA MOXET AaTb LONOSHUTENBHYIO YBEPEHHOCTb B TOM, YTO CUCTEMA COOTBETCTBYET
Kak peanbHbiM, Tak 1 hopMarnsHO cneLmubrLIMPOBaHHBIM TPEBOBAHNAM, NOCKONbKY 3TO YryyLIaeT
BOCNPUATHE YEIIOBEKOM CreLmnULMPOBaHHOro NoBEAEHNUSI CUCTEMBI.

dopmarbHbI MeToh, 06bIYHO NPeAnaraeT HOTALMIO (KaK npaBunno, UCNoNb3yeTCA OAUH U3 Me-
TOAOB AVCKPETHOW MaremaTtyiki), MeToq BbIBOAA ONUCAHMST B AaHHON HOTaLMM U pasnvyHble Me-
TOAbl aHanM3a onucanna Ans NPOBEPKUN KOPPEKTHOCTM PasnyHbIX CBONCTB CUCTEMDI.

Pan dopmanbHbix meTogos CCS, CSP, HOL, LOTOS, OBJ, BpemeHHas rorvika, VDM n Z
OMucaH B HacTosWwero nyHkre. [pyrue mMeTofbl, HanpuMep, METOL KOHEYHbIX aBTOMaTOB U CeTH
MeTpu (cm. npunoxerne B), B 3aBUCUMOCTY OT KOPPEKTHOCTH UCMONb30BAHMS MeTo4amu cooTBeT-
CTBYIOLLEro MaTemMaTu4eckoro annapara, MoryT paccMaTpPUBATLCS Kak hopMarnbHbie.

MoapoGHoe onucaHue aaHHOro MeToaa/cpeacTsa npuseaeHo B [91] — [93].

B.2.4.2 PacueT B3anmogeiictayrowux cuctem — CCS

Llene — onncanue 1 aHanua noBefeHVsi CUCTEM, PeanuayioLLyX napannenbHbe KOMMYHMKa-
LIMOHHbIE NpOoLecCh!.

Onucanue. Pacuet B3aumopencTayowmx cuctem (CCS) — aTo NnpUMEHeHUe matemaTude-
CKOro annaparta, onucblBatoLlero nosefexHune cuctem. MNpoekT cucTembl MOAENMPYIOT B BULE CETU
HE3aBWCMMbIX MPOLIECCOB, peanusyLLIMXCA NoCnefoBaTeNbHO Ny napannensHo. Mpouecck! Mo-
ryT B3aMMO/AeiCcTBOBaTL Yepes nopTbi (aHanormyHblie kaHanam CSP), u BaavMogencTame ocy-
LLECTBNSAETCS TOMbLKO MPK roTOBHOCTM 060MX npoLeccos. MoxeT GbiTb CMOAENMPOBAHO OTCYT-
CTBUE AETEPMIHM3MA. HaunHasa ¢ onucaHna BCell CUCTEMbI Ha BLICOKOM YpOBHe aBcTparupoBaHus
(TpaccupoBaHKe), MOXHO BbIMOSTHATD MOLIArOBOE YTOYHEHUE CUCTEMB (cTpaTerns ceepxy BHU3) B
PamKkax KOMMO3nLMA B3aMOAENCTBYHOLLMX MPOLECcoB, oblyee NoBeeHNe KOTOPLIX (hopMUpYeT
TalKe NoBeAeHne Bcel cucTeMbl. B paBHO CTENEHN MOXHO BbIMOMHSITE U CTPATErNIO CHIU3Y-
BBEPX, KOMGUHUPYS NPOLECCHI 1 NonyYas B pesynbTaTe HeobxoArMble CBOUCTBa POPMUPYEMON
CrCTeMbl, UCTONE3YA Npasuna BLIBCAa KOMMO3UUMOHHOrO THMa.

MoapoGHoe onucaHne faHHOro MeTofa/cpeacTsa npueeseHo B{94].
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B.2.4.3 BaaumogencTayowue rnocrnegoearensHble npoueccsl — CSP

Llens — cneumduKkaLns KOHKYPUPYHOLWWX NPOrpamMmmMHbIX CUCTEM, TO €CTb CUCTEM, Npouecchl
KOTOPbIX peanusyTcs 04HOBPEMEHHO.

Onwvcanne. MeTop B3aMMoAencTByOWMX nocrefoBaTenbHbiXx npoueccos (CSP) obecneun-
BaeT SA3bIK 4N cneumduKaLui NnpoLeccoB CUcTeMbl 1 NOATBEPKAEHUA COOTBETCTBUA peannsauun
NPOLIECcoB UX cneundukaumam (onMcaHHbIM Kak Tpacca, TO eCTb JonycTuMas nocnefosatenb-
HOCTb COBbITUA).

CucteMy MOAENVPYIOT B BUAE CETU HE3aBUCUMbIX NPOLIECCOB, COCTaBIIeHHbIX NOCreaosa-
TenbHO Unn napannenbHo. Kaxablii He3aBUCUMbIA NPOLIECC ONUCHIBAOT B TEPMUHAX BCEX €ro BO3-
MOXHbIX MOBeZeHWiA. HeaaBncumble npoLeccs! MOryT B3aMMOAENCTBOBATL (CUHXPOHHO i obme-
HUBATbCS AAHHBIMU) Yepes KaHarbi, Y B3aMMOLENCTBIE NMPOUCXOAUT TOMNBKO MPY FOTOBHOCTU 060MX
npoLieccos. MoxeT BbITb NPOMOAENUPOBaHa OTHOCUTENbHAA CUHXPOHU3ALMS COOLITUN.

TeopeTudeckue nonoxeHust metona CSP Obirin HENOCPELACTBEHHO BKIIOYEHbI B apXUTEKTYPY
TpaHcnbiotepa INMOS, a asbik OCCAM nossosvn HENOCPEACTBEHHO pearnun3oBbiBaTh Ha CETAX
TPaHCMbIOTEPOB CUCTEMBI, CneunduLmpoBaHHble B Asblike CSP.

MoaopoBHoe onucaHue AaHHOro MeTofal/cpeacTsa npuseaeHo B [95].

B.2.4.4 INoruka Bbicluero nopsgka — HOL

Lienb — cneumndukayms v seprdukaLns arnaparHbiXx CPeAcTB.

Onucanue. Niorvka sbiclero nopsigka (HOL) npegcrasnaeT coboi KOHKPETHYHO TIOTN4ECKYH0
HOTaUWIO 1 cUCTEMY, KOTOpasi ee aBTomMaTnyeckn nogaepmxusaeT. fllornyeckas HoTauus B3siTa B 0C-
HOBHOM 13 NPOCTOW TEopUN TUMOB Yepuya, a MalNHHas peanusauunsi OCHOBaHa Ha TeopuK NOrvku
Bbiducnumblx pyHkumi (LCF).

Monapo6Hoe onucaHve AaHHOro MeTofa/cpeacTaa npuseaeHo 8 [96].

B.2.4.5 A3bik yropsiaodeHHbIX BO Bpemerm nipoueccos LOTOS

Llenb — onucaHune 1 aHanus rnoseaeHs CUCTEM, PearnunayoLnx napannenbHble KOMMYHNKa-
LIMOHHblE NpoLEecChl.

Onucanue. S3biK ANs cneuuduKaLmm npoLeccos, yropsaaodeHHblx Bo Bpemern (LOTOS), oc-
HOBaH Ha CCS ¢ fononHuTebHbIMU BO3MOXKHOCTAMU U3 Bnnskux anrebpaunyecknx Teopuin CSP un
CIRCAL (Teopus ueneit). B aseike LOTOS npeoponerbl Hepoctatkn CCS B ynpaBneHnn CTpykTy-
pamMu AanHbIX 1 NPeACcTaBNeHUN 3HaYeHUI BbipaxeHUi 6narofaps oObeANHEHNIO ero ¢ acnekTamu
s13blka abeTpakTHbIX TUNoB gaHHbix ACT ONE. Mpouecc onucanus acnektos 8 LOTOS moxeT Bbith
TaKKe NCNonb3oBaH ANs ApYrux hopmaribHbIX METOAOB NP onucaHny abCTpakTHBIX TUMOB AaHHbIX.

MoapobHoe onvcaHve AaHHOro MeTofal/cpeacTea npueseaeHo B [97].

B.2.4.6 Asblk cneumcunkaumin OBJ

Llene — ofecneveHune TOUHON cneundukaumn cucTemMbl B npouecce guanora ¢ rorb3osare-

nem n noaTsepxaeHWe COOTBETCTBMA CUCTEMbI [JO €€ peanusalinun.
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Onucanve. OBJ npeacrasnseTt coGoii anrebpanveckuii s3bik cneundukaumi. MNonsb3osarenu
onpenensioT TpeboBaHns B TepMuHax anrebpanyecknx BuipaxeHuii. CncTemHbie acnekTol (nose-
AEHVE UM KOHCTPYKTVBbI) CNeLMduULMpyIoTCsi B TEPMUHAX onepaLmit, 4eicTBYoLMX Hag abeTpakT-
HbIMU TUNamu AaxHbix (ADT). ADT nogober asbiky Ada, rae nosegeHve oneparopa Habnogaemo,
ofiHaKo noapobHOCTM peanuaauy CKPbITbI.

Cneumndukauma OBJ 1 nocnegyiolias noluaroBas peanusauusi NOABEPralTCs TeM xe dop-
MarbHbIM METo4aM MPOBEPKMU, YTO 1 Apyrue copmanbHblie MeTodbl. bonee Toro, NOCKoNbKYy KOH-
CTPYKTUBHbBIE acnekTbl cneuudukaummn OBJ aBTOMaTUYECKM UCTIONHMMbI, CYLLECTBYET Henocpen-
CTBEHHAas BO3MOXHOCTb MOATBEPAEHUS COOTBETCTBUSA CUCTEMbI Ha OCHOBE Camoii cneuudukaLmn.
WcnonHeHue — 3TO oLieHKa hyHKLWiA CUCTEMbI NOCPEACTBOM MOACTaHOBK BbIpaKeHUN (nepesani-
CbiBaHMEM), KOTOpas NpogomKaeTcs A0 Tex nop, noka He OyayT nonydYeHbl KOHKPETHbIE BbIXOAHbIE
3HAYEHWs. DTa UCMOMHMMOCTL MO3BOMAET KOHEUHbLIM MOMb30BaTENAM PacCMaTPUBaeMon CUCTEMbI
nonyyatb «0BMMK» MAAHUPYEMON CUCTEMBI Ha dTarne Co3faHus ee cneumndukaumm 6es Heobxoau-
MOCTI 3HAKOMCTBA C METOJAMM, NEXALLMMN B OCHOBE hopMaribHbIX cneLndrkaLmi.

Kak u Bce apyrve metoasl ADT, metog OBJ npyMeHUM TONMbKO K nocrnefoBaTenbHbIM CUCTe-
Mam KNy K nocriefoBaTenbHbIM acnekTam napannenbHbix cuctem. Meton OBJ npumeHsAoT ans
cneunduUKaLmy Kak MasbiX, TaK 1 KPYMHbIX MPOMbILLIIEHHBIX NPUMEHEHNH.

MoppobHoe onucaHne f4aHHOro MeToAa/cpeAcTsa npusesieHo B [98].

B.2.4.7 BpemeHHas norvka

Llenb — HenocpeAcTBEHHOE BbipaxeHWe TpebosaHWii Kk GeaonacHocT v akcniyarauuun, a
Takke popmaribHoe NpeAcTaBeHe COXpaHeHNs 3TUX Ka4yecTB Ha Mocneayrowmx dtanax paspa-
BOoTKN.

Onucanve. CTaHfapTHas NpeavKaTHasi Norvka nepBoro Mopsgxka He COAEPXKUT KOHLenuui
BpeMeHW. BpemeHHasi norika pacluMpseT NorvKy NepeBoro nopaaka gobasneHnemM MofasibHbIX one-
paTopoB (HanpuMep, «C 3TOro MOMEHTa» U «Ciy4anHo»). JTv onepaTopbl MOTyT MCNONb30BATLCA
ANS YTOYHEHUA CyXAeHni o cucTeme. Hanpumep, cBoiictea 6esonacHocTi MoryT notpeGoBsarts wc-
Monb30BaTh MOAAbHbIV ONEPATOpP «C 3TOr0 MOMEHTa», HO MOXeT noTpebosaTtbes, HTOObL! U Apyrie
Heo6XoaVMble COCTOSIHUA CUCTEMbI BbINy OCTUIHYTHI «CryYarHO» U3 HEKOTOPOro APYroro Havanbs-
HOr0 COCTOSIHWS. BpemeHHbIe hOopMYnbl MHTEPNPETUPYIOTCA NOCNEA0BATENbHOCTAMU COCTOAHWNA
(nosegenuamu). MpeacTaBneHne COCTOSHUSA 3aBUCUT OT BblIGPaHHOro YpoBHS onucaHma. OHoO Mo-
ET OTHOCUTBCS KO BCEW CUCTEME, CUCTEMHBIM 3JIEMEHTaM UM KOMMbIOTEPHOW Nporpammve.

KBaHTUdMUMpPOBaHHbIE BPEMEHHbIE UHTEPBANb! U OrPaHNYeHNst BO BPEMEHHOW Norvke sIBHO
He oBpabaTbiBatoTca. AGcormoTHoe Bpems obpabaTtbiBaeTcs nocpeacTsom o6pasoBaHns 4ONOHM-
TenbHbIX BPEMEHHbIX COCTOAHWN, YTO ABMSAETCA YacTbio ONUCaHUA COCTOSHUS.

Moapo6Hoe onncaHve 4aHHOro MeTofa/cpeacTsa npueeeHo B [99].

B.2.4.8 MNporpammsbl peansHoro Bpemern VDM, VDM++ — meTog paspaboTku Vienna

Uernb — cuctemaTrveckas crielvicomkalys v peanusauus nocneaosatensHbix (VDM) u na-

panneneHsix (VDM++) nporpamm pearnbHOro BpeMeHu.
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Onucanve. VDM — 3To MaTeMaTUHeckuii MeToq crieLmdmkaumm v yTOUHeHUA peanusauuin,
KOTOPbI MO3BONAET AOKA3aTb UX KOPPEKTHOCTb MO OTHOLLEHUIO K CrelndrKaLmm.

B 3TOM OCHOBaHHOM Ha MOAEN MeToge cneunduKkaunyn CoOCTOAHNE CUCTEMbI MOAESTUPYIOT B
TEPMUHAX TEOPETNKO-MHOXECTBEHHbIX CTPYKTYP, B KOTOPBIX ONMCaHbl MHBapUaHTb! (MpeankaTsl), a
onepaLymn Hag, 3TUM COCTOSIHUEM MOAENUPYIOT NOCPEACTBOM VX NPeA- 1 NOCTYCIOBUIA B TePMUHAX
CUCTEMHbIX COCTOAHMIA. OnepaLym MoryT ObiTb NPOBEPEHbBI HA COXPaHEHUE CUCTEMHBIX MHBapuaH-
TOB.

BbinonHeHne cneludukaLmii OCyLecTBASAIOT NyTeM peanusauum CoCTOAHUS CUCTEMbI B Tep-
MUHaX CTPYKTYP AaHHbIX B 3a4aHHOM S3biKe U YTOUHEeHUs onepauui B TEPMUHAX NporpamMmbl Ha
3a/]aHHOM A3blke. OTarnbl peannaaummn ¥ yTOUHeHUs NO3BOSIAT TOrMYeCKy BbIBECTY CBOMCTBA, ycTa-
HaBNMBAIOLLME KOPPEKTHOCTb 3TUX 3TanoB. BbINOMHAOTCA UMK HET 3TK CBONCTBA, ONpeaenseT pas-
paboTymK.

‘B npuHumne VDM 1cnonb3yioT Ha aTane co3faHus crneundukauni, Ho MoxeT BbiTb nerosb-
30BaH Ha 3Tanax NpoeKTUPOBaHWs U peanusaumn ncxogHoro koga. VDM moxeT ObiTe Takke npu-
MEHeH K rnocrefoBaTenbHO CTPYKTYPUPOBaHHbBIM rporpamMmmam unm K nocnefosartenbHbiv npoLec-
cam B napannenbHbiX cucTemax.

O6beKTHO-OPUEHTNPOBAHHOE U NapasnensHoe ANs peansHoro BpemeHn pacwmpexne VDM
— VDM++ npeacraensieT co6oit si3biK (hOpMan3oBaHHbIX cneumnkalmnin, OCHOBaHHbIA Ha A3blke
VDM-SL, cosgaHHoMm B VICO, 1 Ha 00bLEKTHO-OpUEHTHPOBaHHOM A3bike Smalltalk.

VDM++ MMeeT LUMPOKWUIA ANana3oH KOHCTPYKLWIA, YTO Mo3BONAET NoMb3osaTeno hopmanbHo
CreLMULMpOBaTh NapannenbHble CUCTEMbI PEAnbHOMO BPEMEHN B 0GBEKTHO-OPUEHTUPOBAHHOM
cpene. B VDM++ nornHas copmanbHas crneumdukaLms coaep T COBOKYMHOCTb creLmdukaLymi
KraccoB U OTAENbHbIX XapakTepucTuk pabovero NpocTpaHCcTBa.

K cpencTBam onucaHusi peasnsHoro BpeMeHn Ha asbike VDM++ oTHocATCS:

- BPEMEHHblE BbIPaXEHUs, NPEAYCMOTPEHHbIE AN MNPeACcTaBneHns Kak TeKyLero MoOMeHTa,
Tak U MOMEHTA Bbi30Ba METoa BHYTPU Terna METOAA;

- BbIpaXeHMe, ONuChLIBaloLLLEe CUHXPOHM3UPYIOLWMIA CUrHaM, KOTOpoe MOXeT ObiTb fobaBrneHo
K METoZY ANs cneuudukaLmy BepXHUX (U HMKHUX) NPEAETOB BPEMEHW UCMONHEHUS ANA KOPPEeKT-
HOCTU peanusauui;

- NepeMeHHbIE HENPEPLIBHOTO BPEMEHM, KOTOpbIE A0MKHbI ObiTh BBEAEHbI. C YCrNOBHBIMY Ore-
paTopamu 1 oriepaTopamu LEeNCTBUS [ONYCKAeTCs ChneLmMULMPOBaTh OTHOLIEHWA (Hanpumep,
anthdepeHumanbHble YPaBHEHUS) MeXay 3TUMU BpEMEHHbIMU (OYHKLUUAMM, YTO OKasanoch o4eHb

nonesHo npu cneundrkaumm TpeboBaHUin K cucTemMaM, [eNCTBYOWNUM B cpefie C HenpepbiBHbIM
BpeMeHeM. YTOUHSALWME LWaru NpUBOAAT K ANCKPETHLIM NPOorpamMmHbIM pELLeHUAM AnA NporpamMv
peanbHOro BpemeHu.

MoapoBHoe onucaHne gaHHoro Metogal/cpeactaa npusegeHo s [100], [101].
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B.2.4.9 Asbik Z

Llenb — okasaHve NomoLL1 Mosb3oBaTesio B MPUMEHeHUN HoTauuy Asbika cneundrkauuin Z
M5 NOCre40BaTeNbHbIX CUCTEM 1 METO/a NPOEKTUPOBAHMS, MO3BONAOLEro paspaboTymky BbINON-
HSTb paboTy, HauvHanA co cnelmdurKaLmMmn Ha s3bike Z A0 UCNONHUTENbHBIX anropuTMoB, obecneyu-
Basi NPV 3TOM [10Ka3aTeNbCTBO NX KOPPEKTHOCTH NO OTHOLEHWIO K crieLindukaLmm.

SI3blk Z B MPUHLMME WCTIONb3YIOT HA 3Tane Co3faHus cneundukaumm, OAHaKO AaHHbIA ASbIK
6bin paspaboTaH ANs UCMONL30BAHVA OT 3Tana coCTaBneHus cneumdgukauim 4O NPOEKTUPOBaHA
W peanusauuu cucteM. Boriee BCero oH NoaxoauT AnNA paspaboTku NocneaoBaTenbHbLIX cucTem,
OpPWEHTVPOBaHHbIX Ha AaHHbIE.

Onucanve. Kak n B VDM, B peann3oBaHHOM désbu(e Z cneundviKaumio COCTOARUIA CUCTEMBI
MOZENVPYIOT B TEPMUHAX TEOPETUKO-MHOXECTBEHHbBIX CTPYKTYP, B KOTOPbIX OnucaHbl MHBapUaHTLl
(c MCoNb30BaHWEM MPeAMKaT), a onepauun Hag 3TUMKU COCTOSHUAMU MOAESMPYIOT NOCPEACTBOM
ornpeaeneHus ux npea- 1 NOCTYCIoBUil B TEPMUHAX CUCTEMHbIX COCTOSHUIA. Onepauun AonyckaeTes
NPOBEPATb Ha COXpaHeHUe CUCTEMHbLIX VHBApWaHTOB ANA AEeMOHCTpaln 1X CornacoBaHHOCTA.
dopmaribHas YacTb crieundmrKaLui NoApasaenseTcs Ha CXeMbl, KOTopbie oBecrneynBalT BO3MOX-
HOCTb CTPYKTYPUPOBaHWs crieLmdukaLmii NocpeicTBOM UX yCOBEPLLEHCTBOBaHUS.

O6bI4HO crneumdrkaums Z npeacTaenseT coboi codeTaHe hopMarnbHOro TeKCTa Ha A3blke Z
W HE(POPMANbHOFO MOSICHUTENBHOMO TEKCTA Ha ECTECTBEHHOM fA3blke. POpMaribHbIi TEKCT cam Mo
ceBe MOXET OKka3aThCsl CIALLKOM CXKaTbiM [risi NPOCTOro BOCMPUSATSA, U HacTo ero CMbics1 Heobxo-
AVIMO MOSICHSATb, TOrAa Kak HepopMaribHbIN, €CTECTBEHHbIV A3bIK MOXET OKa3aTbCs HEOAHO3HAYHBIM
i HETOYHBIM.

B oTrmune ot VDM si3bik Z npefcTasnsieT coboi CKopee HOTaLmio, Yem 3aBepLUeHHbIn MeTop.
Bbin paspaboTaH 6nn3kuii MeTog (MeTog B), KOTOPbIA MOXeT GbiTb UCMOMb30BaH B COYETaHWN C
si3blkom Z. MeTop, B ocHoBaH Ha npuHLMNE rnoLiaroBoro yTo4HeHus.

MoppoBHoe onvcaHve faHHoro MeTopa/cpeacTsa npueeseHo B [102], [103].

B.2.5 MporpamMmupoBaHue C 3alUTON
Llenb — cosgaHue nporpamm, BbISBIIAIOWNX BO BPEMSA UX UCMONHEHNA aHOManbHbIC NOTOKMA

ynpasneHna, AaHHbIX Uin 3Ha4YeHns asHbIX U pearvpylowmnx Ha HuX 3apaHee onpegeneHHbIM U

npuemnemMbiM criocobom.

Mpumeyarue — Ccbinka Ha faHHbIl MeToa/cpescTeo npusesera 8 FOCT 34332.4—2021 (npwuno-

xeHue A, Tabnuua A.4).

OnucaHune. B npouecce pa3pa60TKM nporpamMm AOMYyCKaeTCA UCMOoMb3oBaTb pasHble MeToObl
ANA NPoBEepPKA aHomanui B NOTOKax yripaBreHns Unn gaHHbIX. 3T METOLbI MOTYT ObITb NPUMEHEHBI
cucTemMaTuyeck B Npouecce nporpaMmmMupoBaHnsa CUCTEMbl ANA CHUXKEHWA BEPOATHOCTH owubou-

Hon 0BpaboTkK AaHHbIX.
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CyLLECTBYIOT iBa NEpeceKaloLyXcsl MHOXECTBA METOAO0B 3aluTel. BHyTpeHHe MeTOAb 3a-
LWTHI OT OWMBOK MpoekTupytoT B MO Ana Npeogonerus HefocTaTkos B npouecce cospaHna MoO.
OTn HepocTaTkn MoryT GbiTb 0OycnosreHsl ownbKkamy Npu MPOEKTUPOBaHWM UNN KOAWMPOBaHAK
nMBO oLWMBoYHbIMM TpeGoBaHusMK. Hibke nepeuncneHbl HEKOTOpbIE N3 PEeKOMEHAALMI Mo 3aluuTe:

- NpOBEepKa AnanasoHa 3HaYeHWit NepemMeHHbIX;

- NPOBEpPKA AOCTOBEPHOCTY 3HAUEHNIA NEPeMEHHbIX (€CIU BO3MOXHO);

- NpoBepKa Tuna, pasMepHOCTV U Juanas3oHa 3HadYeHwi napameTpos npoueayp npu Bsoge
npoueayp.

MpepcTaBrneHHbIe TPV PEKOMEHAALMI MOMOrakT rapaHTUPoBaTh 4OMYCTUMOCTb 3HA4YEHNI, 06-
pabaTbiBaEMbIX B MPOrpammax, kak ¢ TOYKU 3pEHIisi TEPMUHOB NPOrpamMMHbIX YHKLMIA, Tak 1 dusm-
YECKUX 3HaYEHWIN NepeMeHHbIX.

MapamMeTpbl «TOMBKO AA YTEHUSI» U NAapaMeTPbl «ANA HTEHUA—3anNcU» AOMMKHbI ObiTb pasae-
FRieHbl, U BOIKEH BbITh YCTAHOBMEH 1 NPOKOHTPOINIMPOBAH AOCTYN K HAM. B nporpamMmHbIX gyHKLMSX
[IOMKHBI BbITb PACCMOTPEHBI BCE NapaMeTpbl B KA4ECTBE NApPaMETPOB «TOMbKO Afis YTeHusy. Cum-
BOMbHbIE KOHCTaHTh! He AOMKHbI ObiTh AOCTYMHbLI Af1A 3anucu. OTO noMoraeT obHapyxuBaTb Cry-
YaiiHble nepesanncy nnu oLwmnboYHoe NCronb3oBaHne NePeMeHHbIX.

Yetoumsoe k owmbkam MO NpoeKkTUpyIoT B «NPeanonoXeHnny, YTo owmnbKn CyLLecTByoT B
ero cobCTBEHHOM OKPYXXEHWN B0 NCMONb3YTCA BbIXOAALLME 38 HOMUHAEITbI 3HAYEeHUA Unn npea-
nonaraembie ycrnosuisi, Ho 110 BeaeT cebs 3aparee onpeaeneHHbImM criocobom. B sTom cny4ae npu-

MEHAT crneaytolilie NpoBepKn.
- IPOBEPKY Ha AOCTOBEPHOCTDb hranvecknx 3HaYEeHU BXOAHbLIX N MPOMEXYTOUHbBIX NepemMeH-

HbIX;
- IPOBEPKY BNMAHNSA BLIXOAHBIX NEPEMEHHBIX, MPEANOYTUTENBHO NyTEM NPSIMOro HabnioaeHNs

COOTBETCTBYHOLMX N3MEHEHUA COCTOAHUSA CUCTEMDI;
- npoBepky camum MO cBoel KoHdUrypauum, Bko4an Hanuyme 1 LOCTYNHOCTL Npeanonara-

emblx AC, a Takxe 3aBepLieHHocTb MO, 4To 0coBeHHO BaXHO ANA NOAAEPKKA €r0 LEeNoCTHOCT B

npouecce aKcrnyaraumm.
HekoTopble N3 METOA0B 3aLMTLI MPOrpamM, Hanpumep, NPOBEPKY NOCNefoBaTeNbLHOCT Mo-

TOKa ynpaBneHuns, Taioke CnpaBrisalnTcAa 1 ¢ BHEWHNUMU OTKasamMu.

MoapoBHoe onucaHue gaHHOTro MeToaa/cpeacTsa npuseaeHo B [S6].

B.2.6 CtaHaapThl N0 NPOEKTUPOBAHUIO U KOANPOBAHWUIO

B.2.6.1 O6iwue nonoxeHna
Llens — ynpolleHre Bepudpukauum Ans nogaepkanvs rpynnoeoro 0OBEKTUBHOrO NOAX04a U

YCTaHOBMNEHUA CTaHL4AaPTHOro MeToAa NpoekTupoBaHUA.

MpumeyvaHune — Cebinka Ha faHHbli meToa/cpeacTtso npuseseHa 8 FOCT 34332.4—2021 (npuno-

*eHne A, Tabnuua A.4).
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OnucaHue. B camom Hauane Mexay yHacTHUKaMmu NpoekTa AomkHbI ObiTb cornacosaHbl Heo6-
XOLVMbIE MPaBUNA, OXBATHIBAIOLLME PACCMOTPEHHbIE HIXE METOABI NPOEKTUPOBAHIS 1 paspaboTku
(Hanpumep JSP, cetu MeTpu 1 T.4.), @ TaKKe COOTBETCTBYOLWNE CTaHAAPTLl KOAWPOBAHUA (cm.
B.2.6.2).

3Tv npaBuna co3aaloT grist obneryexns paspaboTku, BepuduKaLiin, OLEHKN 1 3KCnnyaraLmn.
Mpwv 3TOM [OMKHbI YYUTLIBATECA AOCTYMHLIE UHCTPYMEHTAmNbHbIE CPEACTBA, B YACTHOCTU, ANA aHa-
NUTUKOB, a TaKkxke pPasBuUTMe CPeACTB NPOEKTUPOBAHNS.

MoapobHoe onucaHune f4aHHOro MeToga/cpencTsa npueeaeHo B [49].

B.2.6.2 CtangapTb! KoanpoBaHus

Liernb — coKkpaTUTb BEpPOSITHOCTb oLwMGOK B paspabaTbiBaeMom Koae, CBaA3aHHoM ¢ Gesonac-

HOCTbIO, ¥ YNPOCTUTb €ro BepI/I(bVIKaLI,MK).

MpumeuaHue — Ccbinka Ha faHHbI MeToa/cpeacTso npusesera 8 FTOCT 34332.4—2021 (npuno-

xeHue b, Tabnuua b.1).

OnwcaHmbe. MpuseaeHHble B Tabnuue B.1 NpuHLMNbLI yKa3biBaloT, Kak CBA3aHHbIE C Besonac-
HOCTbIO MpaBuna KOAMPOBaHUs (A1 NioGoro A3bIka nporpaMMupoBaHna) MOryT NOMOYb B BbINOS-
HeHUM HopMmaTuBHbIX Tpe6osanuii FTOCT 34332.4 1 B 4OCTMXKEHUN NHOPMATUBHBIX «Tpebyembix
cBOWCTB» (cM. punoxerue XK). Heobxoaumo yaeniTe BHUMaHWe JOCTYMNHbIM MHCTPYMEHTaM noga-
OEPXKKN.

B.2.6.3 OTKas OT AUHAMUYECKMX NEPEMEHHBIX UM AUHaMn4eckuX 00bekToB

Liernb — nckniodeHne:

- HeXenaTerNbHbIX UMY HEOBHaPYXMBAEMbIX HaNoOXeHnA B NaMsATH;

- Y3KNX MECT PEecypcoB B Npouecce (CBS3aHHOM ¢ 6e30MacHOCTbI0) BbINOMHEHWS NPOrpaMMb!.

MpumeyaHue — Ccbikn Ha JaHHbIA MeToa/cpeacTso npusefersbl B FOCT 34332.4—2021 (npuno-

xKeHue A, Ta6nmuakA.2 ¥ npunoxenue b, Tabnuuya B.1).
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Tabnuya B.1 — TpeGosaHusa u pekomeHgaumnm FTOCT 34332.4 u pekomeHfaumn CTaHAapToB KOAUPOBa-

HUA

Tpebosanusa u
pekoMeHgaumm
FOCT 343324

PekomeHgaunu cTaHfapToB KOAUPOBAHUA

MogyneHeld nog-
xogn (tTabnuua A2,
NyHKT 7, Tabnuua
A4, NyHKT 4)

OrpaHuyeHue pasmepa nporpammHoro moayns (tabnuua b.9, nyHkT 1) u ynpasne-
Hue crioxkHocTbio MO (tabnuua 6.9, nyHkT 2). Mpumeps!:

- OMpEfiENeHme «NIOKaNbHBIX» METPUK: PAsMepa, METPUK CIIOXHOCTY U NpeaenbHbIX
pasmepoB (ans Mmogdyne);

- orpepenenne «rnobanbHbX» METPUK CIIOKHOCTH 1 MPEAErbHbIX pasmepos (Ans
BCEW CTPYKTYpPbl MOAYNEN);

- OrpaHWuYeHHOEe YMCNO NapameTpoB/(UKCUPOBAHHOE YMCNO NapameTpos Moj npo-
rpaMmbi (Tabnvua b.9, nyHKT 4).

OrpaHuueHue goctynalvHkancynauus uigopmaumm (tabnuua b.9, nyHkT 3), Hanpu-
Mep, CTUMYTbl 415 TOro, YTOBbl UCTIONBL30BaTL OnpefeneHHble (yHKUMM asbika. Mon-
HOCTbIO OnpefeneHHblit uHTepdelic (Tabnuua b.9, nyHkr 6).

Mpumepsr:

- TOMHasA cneuunduKkauys curHaTypbl hyHKLAY,

- NpOrpamMmMmnpoBaHUe C NPOBEpPKOi oLLMBoK (Tabnuua A.2, nyHKT 3a) v Bepudukauns
AaHHbIX (7.9.2.7) € SIBHOM creyudukaumnein npeasapuTessHbIX yCnoBni 1 NocTycno-
BUI ANs (OYHKLWA, YTBEPXASHVA, NHBAPUaHTOB TUMOB AaHHbIX

MoHATHOCTL KoZa.
- CoAewncTBMe ro-
HSATHOCTH koda
(7.4.4.13);

- YyATaemblid, no-
HATHbIA 1 TECTUPY-
eMbii Kof (7.4.6)

CornalueHus o NpUCBOEHUY UMEH, MPOABUraloLye 3Haqallime, OiHO3HAYHbIe UMeHa,
Hanpumep, NpedoTBpaLLeHre UMeEH, KOTopble MOXHO nepenyTaTth (Hanpumep 1O v 10).
CMMBONbHBbIE KMEHA NS YMCTNOBLIX 3HA4YEHUNA.

Mpouenypst 1 PyKOBOACTBA LNSl AOKYMEHTUPOBAHMA MCXOAHOro Koaa (7.4.4.13).
Hanpvimep, B HUX:

- OBBACHUTL, NOYEMY U 3a4eM (a He TOTbKO YTO) KOGUPYEeTCS,

- ONUCaTh NPeAOCTEePEXEHNUS;

- onucaTtb NobouHbIE 3(PERTHI.

[oe 3TO BO3MOXHO, B UCXOAHbIV KOZ CrefdyeT BknovaTh CreayoLyo nHgopMaLimto
(7.4.4.13):

- [l@aHHble O PUANYEcKoM nuLe f—lanpmmep, KOMNaHus, aBTop(bl) U T.,q];

- onNuUcaHue KoAa;

- BXOHbIE U BbIXOHbIE JaHHble;

- NPEAbICTOPUIO YNIPaBneHna KoHpUrypadueit.

(Cwm. Tarke MofynbHbIR MoAxom.)
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lpodomxeHue mabnuypi B. 1

eirb

NI VIV E
7.

Rets trscnin)

TpeboBaHus n peko-
merpauum MOCT
34332.4

HPQ QCf dp kit hi0a7  HOM LD des
ca 7 77 7 7

PekomeHaaLuy CTaHgapToB KOAVPOBaHUS

Y TECTUPYEMOCTD!
- obecneveHue Bepu-
buKaLmMm 1 TECTUPO-
BaHUs (7.4.4)13{;‘

- cnocofcTBOBaTL
oBHapyKeHo ouln-
0K Npu NMPoeKTNpo-
BaHWK UNu nporpam-
MUPOBEHUN
(7.4.4.10);

- chopmansHas Bepu-
chukauus (Tabnuua
A5, nyHKT 9);

- (bopmarnbHoe foka-
3aTenbCeTeo (Tabnuua
A9, nyHkT 1)

Bepuguuupyemocts = 006epTKN Anst «KKPUTHHECKNX» BUBNUOTeUHbIX (PyHKLWA AN NpOBEpKM npea< n

NOCTYCNOBUIA,

- CTUMYIbI ANS1 UCNONb30BaHUA YHKLUMUIA A3bIKa, KOTOPbIE MOTYT BbIpasuTb orpa-
HUYEHUS Ha NCNOSIb30BaHUE OTIPEAEN8HHbBIX 3IIEMEHTOB JaHHbIX N YHKLWA
(Hanpumep, KOHCTaHT);

- ON91 UHCTPYMEHTOB, NOJAEPKUBAIOLLNX BEPUMDUKALMIO: NpaBuna BbiMNosiHEHNs
orpaHuyeHnii 4ns BbiGpaHHbIX MHCTPYMEHTOB (€Cni 3To He BpeauT Gonee cylle-
CTBEHHbIM LieNsm);

- OrpaHudeHHoe UCNonb3oBaHue pekypeum (Tabnuua b.1, nyHKT 6) 1 fpyrux
hOPM LIMKIMYECKUX 38BUCUMOCTEIA.

(Cwm. Take MoAYIbHbIV NOAX04.)

CraTtuveckasi Bepu-
thukaumsi cooTBeT-
cTBUS cnelmduumnpo-
BaHHOMY IPOEKTY
(79.2.12)

MeToauyeckue pekoMmeRgaLyi no KOAMPOBaHUIO AMs peanvsaLyin crnelnduym-
POBAHHbLIX B MPOEKTE KOHLENLMIA UK orpaHndeHunii. Hanpumep:

- METOANYECKIE PEKOMEHAALIMN NO KOAUPOBAHUIO LIMKIOB C rapaHTupyemMbIM
MakcumarbHbIM 3HaYeHUEM BpeMeHu uukna (tabnuua A.2, nyHkT 13a);

- METONYECKIE PEKOMEHAALIMN MO KOANPOBAHWIO 8PXUTEKTYPbI C BPEMEHHbIM
pacnpefenervenm (Tabnuua A.2, nyHkT 136);

- METOAMYECKME PeKoMeHaumuy No KoANPOBAHUIO apXUTEKTYPbI, yNpaBisemol
COBLITUSMU, C rapaHTUPYEMbIM MaKCUMankeHeIM BpemeHem oteeTa (Tabnuua A.2,
nyHKT 138);

- IPUMEHEHNE LIMKIMOB CO CTAaTUYECKW onpeferieHHbIM MakCuManbHbiM YMCIIOM
uTepauuii (3a ncknyeHnem 6eCKOHeYHOro LUkNa, NpeayCcMOTREeHHOro B Npo-
exTe);

- METOANYECKME PEKOMEHaLUVMn Mo KOAUPOBaHMIO CTaTUYECKOro pacnpeieneHyis
pecypcoB (Tabnuua A.2, NyHKT 14) 1 NpefoTBpaLLEHNe JUHaMUYECKnX 00beKkTos
(tabnuua B.1, nyHkT 2);

- METOAMNYECKME PEKOMEHZaLUM N0 KOANPOBAHMIO CTAaTUYECKON CUHXPOHM3aLNK
[OCTyna K COBMECTHO MCNOnb3yeMbiM pecypcam (Tabnuua A.2, nyHkT 15);

- METOANYECKE PEKOMEHAALIMN NO KOANPOBaHWIO ¢ COBMIOAEHNEM OrpaHnyeHiit
Ha 1cnonbL3oBaHue npepeieakui (Tabnuua b.1, NyHKT 4);

- METOAUYECKME PEKOMEHIALMY MO KOAUPOBAHUIO, HE NCTMONb3YIOLLEMY AvHaMU-
yeckue nepemeHHele (Tabnuua b.1, nyHkr 3a);

- NpOBEpKa YCTAHOBKY AUHAMUYECKUX NEepeMEHHbIX B HEaBTOHOMHOM pexume
(tabnuua B.1, nyHkr 3‘5?

- METOAMUECKUE PEKOMEeHAaLMM No KoaupoBaHuio, obecnednsanLieMy coBMe-
CTUMOCTb C APYTVIMK NCMOMb3YEMbIMU SI3biKamMi NporpaMmupoBanns (7.4.4.10).

- METOAWNYECKME PEKOMEHAELNI 1O MPOCNEXNBAEMOCTH B NPOEKTE

o
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OkonyaHue mabnuupel B.1

TpeboBaHUsa U PeKo-
MeHaauuu FOCT
34332.4

PekomMmeHgaumm CTaHaapToB KOANPOBaHUA

MoAMHOXECTBO A3bl-
koB (Tabnuua A.3, -
NYHKT 3):

- 3aMpeT onacHbIX
hyHKUMIA A3bIKa
(7.4.4.13);

- NCMONb30BaHNe
TONbKO onpepenex-
HbIX PYHKLUWIA A3blKa
(7.4.4.10);

- CTPYKTYpHOE npo-
rpammuposaHue (Tab-
nuua A.4, NyHKT 6),

- CTPOro TUMNU3NPo-
BaHHbIA A3bIK NpO-
rpammupoBsaHus (Tab-
nmua A3, nyHKT 2);

- OTCYTCTBMUE aBTo-
MaTU4eckoro npect-
pa3oBaHUs TUMOB
(tabnuua B.1, nyHKT
8)

WcknioveHne yHKUMI s3bika, NPUBOAALLMX K HECTPYKTY PUPOBAHHbLIM NPOEKTaM.
Haripumep:

- OrpaHuudeHHoOe Ucnonb3oBaxue ykasatenei (tabnuua b.1, nyHkT 5);

- OrpaHUYEHHOE UcToNb3oBaHue pekypcun (Tabnuua B.1, nyHkT 6);

- orpaHu4eHHoe ucnonbsosaHue C-nogoGHbIX oBbennHEHN,

- QrPaHuYeHHoe KCNosb30BaHNe Ada-nogobHbix unu C++-nogobHbIX UCKoYe-
HUA,

- HEUCNOMb30BaHKWe HECTPYKTYpUPOBaHHOTO NOTOKE yrpasieHys 8 nporpaMmMax
Ha si3blkax Gonee BbICOKOro ypoBHs (Tabnuua b.1, nyHKT 7),

- YCMONb30BaHWe OAHOM TOUKM BXOAA/04HON TOYUKM BbIXOAa B noAnporpaMmmax i
yHKumax (Tabnuua b.9, nyHkr 5);

- HEVCMOMb30BaHNe aBTOMATUYECKOro NpeobpasoBaHmns TUMNOB,

- OrpaHNHeHHoe Ucnonb3osaHne NOBOYHBIX 3PEKTOB, HE O4EBUAHDIX 13 CUTHA-
TYP hyHKLMIA (HaNpUMep, CTaTUYECKNX NepemMeHHbIX).

HeponyLerue Hukaknx noBo4HbIX aheKToB Mnpu oLeHke (BbIMUCNERHNN) YCIO-
BUIA 11 BO BCEX dpopMaXx yTBEPKACHWA.

OrpaHn4eHHOE UMY TONbKO AOKYMEHTMbHO OPOPMIIEHHOE UCMONbL30BaHUE cne-
LIMEUYHBIX A KOMNUAATOPa Y HKLMA.

OrpaHnyeHHOe UCMoNb30BaHNE KOHCTPYKUMIA A3blKka, KOTOPbIE MOTYT BBECTV B
3abnyxaeHne.

Mcnonb3oBaHve npasun, KOTopbIe AOMKHbI NPUMEHATLCA NPYU UCNONb30BAHWUN
ATUX YHKUMIA fA3blKa

Xopolas fpakTuka
nporpaMMvupoBaHus
{7.4.4.13)

Korga sT0 npuiMesinmo:

- METOMYECKME PEKOMEHAALIMM NO KoaMpoBaKu, obecneunsaiciive, B cryvae
HeOBXOAUMOCTH, OLIEHUBAHWE BbIpaXEHWH C NnaBatoLLel TOUKOM (3ansaTol) B
NPaBUNLHOM NMOPSIAKE (HaNpUMep «a-b+C» He BCeraa PaBHo «a+c-b),

- B CPaBHEHVSIX C MNaBaioLLieil TOYKON (3ansaTon) — UCNonb3oBaH1e TONbKO Hepa-
BEHCTB (MeHbLLE YeM, MEHbLLE UKW paBHo, Gonblue Yem, GonbLUe Unu PaBHo)
BMECTO CTPOrorc paseHcTsa;

- METOANYECKME PEKOMEHAALIMM, OTHOCALLUECH K YCIIOBHON KOMMUAALMK 1 «Tpe-
npoueccopHoi o6paboTkey;

- cUCTeMaTH4Yeckas NpoBepka YCnoBuii Bosspara (ycnex/otkas).
[JOKyMEHTVPOBAHWE M NO BO3MOXHOCTY aBTOMaTn3alus cosfaHna MCnorHsie-
Moro koga (make-annb).

MpenoTtepalleHne noBoYHbIX 3PMEKTOB, HE O4EBUAHBIX U3 CUTHATYP PYHKLUUIA.
Korpa Takne nobouHble ath(eKTbl CYLECTBYIOT, B COOTBETCTBUN C METOANYE-
CKUMM PEKOMEHAALMAMYN UX HEOGXOAMMO AOKYMEHTabHO OhOPMUTL.
3akmnoyeHne B CKOBKW, KOF4a NpUopuTeT oneparopoB He abCoNtoTHO oyeBnaen.
MonCK ¥ NOKanMsaums npeanoniokUTeNbHO HEBO3MOXHBIX CUTYaLuii (Hanpumep
CUTyaLms «NO YMOMHaHuioy» B «nepekntovartensix» aspika C).

WcnonbsoBaHne «0BepToK» ANS KPUTUHECKNX MOAYNEN, B YaCTHOCTU, NS Npo-
BEPKM Npeji- 1 NOCT/COCTOSIHWA 1 COCTORHMI BO3BpaTa.

CobrniiogeHne METOAUYECKUX PEKOMEHAALMI NO KOANPOBaHUIO B YCITOBUAX U3~
BECTHbIX OLUMBOK KOMAUMATOPA U B Npejernax, yCTaHOBNEHHbIX OLEHKON KoMnu-
natopa
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Onucanwue. B criyvae ﬂpVIMeHeHVIﬂ TOrO METOAa AUHaMUYECKUE NEepPEeMEHHbIE N AUHaMmye-
ckue obbeKTbl nony4alT bgggg%n%%mmﬁ BbINOSTHEHUS NPOrPaMMbl oripefeneHHble u ab-
conioTHble appeca B namat. O6beM (pasmep) pacrpeaensemMon namMaTh 1 ee afpeca 3aBuCAT OT
COCTOSIHWSI CUCTEMbI B MOMEHT pacnpefeneHnsi NnamsaTii U He MoryT ObiTb NPOBEPEHb! KOMMUMATO-
POM UNK APYTM 8BTOHOMHBIM UHCTPYMEHTOM.

TaK KaKk YMcno AMHAMUYECKUX NepeMeHHbIX 1 0GBEKTOB W cyulecTaylollee cBoboHoe npo-
CTPaHCTBO NaMsaTU AN pasMeLLeHns HOBbIX AVHaMNYECKUX NepeMeHHbIX nn 06 BEKTOB 3aBUCUT OT
COCTOSIHUSI CUCTEMbI B MOMEHT UX pasMeLLeHnst, TO Npy pasMeLyeHni Uunm rnpun ncnosib3osaHnm ne-
PEMEHHbIX 1Nk C6LEKTOB BO3MOXHBI cbon. Hanpumep, ecnii o6bem cBOGOAHOM NamMATY, pacnpeae-
AISIeMbIi CUCTEMOM, HELOCTATOUEH, TO COAEPKAMOE NaMsTI [PYroi NepemMeHHON MOXeT ObiTb He-
YMBILLAEHHO CTepTo. Ecru AuHamMuyeckne nepemeHHbie unm obbeKTbl He UCTOoNb3YOTCA, TO NOoAB-
neHne aTUX oLNBOK UCKITIOHEHO.

HeoBX0ANMb! OrPAHUYEHIUS! HA UCTOMb30BaHNE AVHAMNHECKX 0GBEKTOB, eCniv AUHamMn4eckoe
noBeaeHINe He MOXET BbiTb TOYHO MPEeACKasaHo C MOMOLLbIO CTAaTUHECKOro aHanuaa (To ecTb nepea
BbINOMNHEHNEM NPOrpaMmbl), U NO3TOMY HE MOXET OblTb rapaHTpoBaHo NPeAckasyemoe BhinonHe-
HVe NporpamMmb.

B.2.6.4 MNposepka co3paHus AMHaMUYECKMX NepemMeHHbIX 1 AUHaMNUHecKnx 00BEeKToB Npw
BbINOSHEHUY NpPOorpamMuibl

Lient — yBeanTecsi B TOM, 4TO NaMsiTh, B KOTOPOI JOSMKHBI ObiTh pasMeLLeHb! AuHaMn4eckne
nepemMeHHble 1 00bEKTbI, CBODOAHA [0 e€ 3arpy3ky, a pasmMeLleHne B Hell QUHaMUYECKMX NepemeH-
HbIX 1 ODBEKTOB BO BPEMS BbIMOMHEHWSA NPOorpaMMbl HE MOBINUAET Ha yxe CyLUecTBylollne B Hew

rnepemMeHHble, faHHble Nk Kogbl.

MpumeuyaHue — Ccblnka Ha AaHHbIA METOA/CPEACTBO NpuBeAeHa B FOCT 34332.4—2021 (npuno-

xkeHue B, Tabnuua B.1).

Onucanve. B crniyqae npUMeHeHUst 3TUX CPeACcTB K ANHAMUYECKVM NEPEMEHHbLIM OTHOCAT Te
nepemMeHHble, KOTOPbIE UMEIOT CBOW KOHKPETHbIE 1 abCcontoTHble afpeca B namMATy, ycTaHasnveae-
Mble BO BPEMS BbIMOMHEHUS NpOrpammMbi (B 3TOM CMbICNe AVHAMUYECKNE NEpPEMEHHbIE ABNAIOTCA
TaKke aTpubytamu 06LEKTOB).

MamsiTb NPOBEPSIOT annapaTHLIMY UMK NPOTPaMMHbBIMY CPEACTBaMM, YTODb! OnpeaeniTb, CBO-
6oaHa N OHa A0 PasMELLEHNS B HEN ANHAMUHECKNX NEPEMEHHBIX UMK o6bekToB (Hanpumep, Ans
TOro YTOBbI MUCKMKYUNTL MepenoriHeHne cTeka). Ecnu pasMelleHne He paspeluaeTcs (Hanpumep,
€CIVi EMKOCTY MaMsiTU MO KOHKPETHOMY afpecy HefoCTaTOuHO), AOMDKHbI ObITh NPEANPUHATLI COOT-
BETCTBYtOWME AeicTBuA. ocne MCnonb3oBaHus AVHAMUYECKUX MEPEeMeHHbIX Win obbekToB
(Hanpumep nocne BbixoAa U3 NoANPOrpamMMbl) BCA UCMONb3yemas UMn NamsaTe LoMmkHa ObiTb OCBO-

Boxaena.
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Mprmevyanne — AnbTepHaTUBHBIM METOL0M ABNAETCHA AEMOHCTPAaLUA CTaTU4eCckoro pacnpegene-

HUAA NaMATY.

B.2.6.5 OrpaHu4yeHHOe UCMOoNb30BaHMeE NpepbiBaHNnR

Liernb — coxpaHeHue Bepudulmpyemoctu u tectupyemoctu MMO.

MpuMeyaHune — Ccbinka Ha AaHHbI METOA/CPEACTBO NprBEAEHa B FOCT 34332.4—2021 (npuno-

xenue b, Tabnuua b.1).

Onvcanue. Vicnonb3oBaHue NpepbiBaHnil 4OoMmKHO BbiTb orpaHuyeHo. lNpepbiBaHns MOryT ObiTb
KiCMIONb30BaHbl, ECTN OHW YRPOLLAT cucTemy. Mcnonbsosarue MO ans 06paboTkn npepbiBaHui
LOIMKHO BbiTh 3aMpeLLeHo B KPUTMUECKIX CUTYaLWMSIX A BbIMOMHAEMBIX (PYHKUWIA (Hanpuviep Kpu-
TUYHOCTb MO BPEMEHU, KPUTUYHOCTL USMEHEHWI AaHHbIX). ECnn npepbiBaHnsa NCNOMb3yoT, TO Ce-
QIYET YCTAaHOBUTb MaKCUMarnbHOE BPEMS BbIUWCIEHWS, B TEYeHWe KOTOPOro npepbisaHune sanpe-
LweHo. Micnonb3osaHue npepbiBaHuii v X MackupoBaHve cneayeT NoApobHO fOKYMEHTNPOBATD.

B.2.6.6 OrpaHn4eHHOE UCMomnb3oBaHNe ykasarenen

Lient — ucknioueHne npobiem, CBA3aHHbIX C AOCTYNOM K iJaHHbIM 6€3 npeasapuTenbHoi npo-
BEpKU TUMa W AManasoHa ykasaTerns; ofecnedeHvie MOAYNbHOrO TECTUPOBAHWA Vi BepudrKaLim

nporpaMMHbIX CPEACTB; OrpaHnYeHne NnocneacTeKA oTKa3os.

Mpumedarue — Ccbinka Ha faHHbll MeToa/cpeacTso npusenera 8 FTOCT 34332.4—2021 (npuno-

xenue b, Tabnuua b.1).

Onucanve. B npuknagHom MO apudmeTuka ykasarteneih mMoxeT ObiTe ucnonbsosaHa Ha
YPOBHE MCXOAHOTO KOAA TOMbKO B CRydae, ecriv TUM 1 AUanasoH 3HaueHui ykasarens AaHHbIX (4ns
rapaHTUN TOro, UTC CCbINKa YKa3aTens HaxXCAUTCs BHYTPU KOPPEKTHOrO afpecHoro npocTpaHcTBa)
6yayT nposepeHbl neped AocTynom. MexnpoueccHoe B3aMOAENCTBUE B NPVKNaAHbIX NporpamMmax
HE AOIDKHO BbiTh OCYLECTBMNEHO NPAMbIM JOCTynoMm mexay 3agadamu. OOMeH AaHHbiMu crieayeT
OCYLLECTBNATb C NOMOLLbIO OMepaLMoHHON CUCTEMbI.

B.2.6.7 OrpaHnYeHHOe UCNOoNb30oBaHNe pekypcum

Llenb — ucknioyeHne HeBepuduuMpyemMoro 1 HETECTUPYEMOro UCNOoNb30BaHNSA BbI3OBOB MOA-

nporpamm.

Mpumeyarue — Ccbinika Ha faHHbIl MeToa/cpeacTso npuseeHa B FOCT 34332.4—2021 (npuno-

weHve b, Tabnuua B.1).

Onucanue. Ecnn nenonb3yioT pekypeuio, To JormkeH ObiTb onpeaeneH YeTKUin KpuTepuid, Ko-

TOPbIV AenaeT rnyGuHy pekypcuu npeackasyemo.
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B.2.7 CTpykTypHOE nporpaMmMupoBaHue
Llens — npoektuposaHue u peanusaums NPorpaMmel ¢ UCMONb30BaHNEM NPaKTUHECKOro aHa-
nusa nporpammbl 6e3 ee BbINonHeHns. NporpaMMa MOXeT cofep)aTh TOMbKO abCOMIOTHBLIN MUHM-

MyM CTaTUCTUYECKM HETECTUPYEMOTO NnoseseHus.

MpumeyaHue — Ccbinka Ha faHHbl MeTop/cpencTso npusegera 8 FTOCT 34332.4—2021 (npuno-

xeHune A, Tabnuua A.4).

Onucanve. [Ins MUHUMN3aLMN CTPYKTYPHO CIOXHOCTY NPOrpaMMbl CreayeT NPUMEHATL Cre-
AyoLwmne NpuHLKINb:

- pasaensiTb nporpaMMmy Ha noaxopsuime, Hebonblune, MUHUMAIBbHO CBSI3aHHbIE NPOrpamm-
Hble MOAYNH, BCE B3aVMOAENCTBIS MEXY KOTOPbIMU TOYHO CNELMMULIMPOBaHbI;

- COCTaBNATL MOTOK YNPAaBEeHUsi NPOrpaMMHbLIMU MOAYIIAMU C UCMONb30BaHUEM TaKkMX CTPYK-
TYPUPOBaHHBIX KOHCTPYKLIUIA, KaK nocnefoBaTensHOCTH, utepaunn u BbiGop;

- obecneynsaTb HeGOMbLUOE YMCIIO BO3MOXHBIX MyTeil Yepes NporpaMMHbLIE MOAYNM 1 BO3-
'MOXHO Doree NpocTbie OTHOLLEHUS MEXAY BXOAHLIMMU U BbIXOAHBIMY NapameTpamu;

- VCKIoYaTk CNOXHbIE BETBIEHVA 1, B YacTHOCTU, 6e3ycnoBHble nepexoabl (goto) npum ncrons-
30BaHUN A3bIKOB BbICOKOIO YPOBHS;

- MO BO3MOXHOCTY CBA3bIBATL OrPaHNUY4EHWs LMKIIa 1 BETBMEHNE C BXOAHLIMY NapameTpamu;

- NCKIMIOYaTb MCMONb30BaHKE CIOXHbLIX BbIYMCIIEHVA B BETBNEHUW U LINKIE,

Crepyet ucnonb3oBaTh CBOMCTBA A3LIKOB NMPOrpaMMUPOBaHUS, KOTOPbIE COCOBCTBYIOT yKa-
3aHHbBIM BbILLE NpUHLMNaM, npeanoynTas ux apyrium cBonNCcTeam, KOoTopble cuutateT Gonee addex-
TABHbBIMY, 38 UCKNIOYEHUEM CIy4aeB, Koraa 3atheKTUBHOCTL NprobpeTaeT abComnoTHbIN NPUopuTeT
(Hanpumep HEeKoTOpble KPUTHUUHBIE K BE30NACHOCTY CUCTEMBI).

MoapobHoe onucaHue AaHHOro MeTofa/cpeacTsa NpUBEAEHo B [1 04] —[106].

B.2.8 OrpaHnyeHune gocTyna/MHkancynsauus uHgopmaLmm
Llens — npepoTepallerHne HenpeaHaMepeHHOro AOCTYNa K AaHHLIM Ui NpoLesypam v obec-

nedyeHne Tem camMbiM Ka4ecTBeHHoN CcTpykTypbl MO,

MpumeyvaHune — Ccblnka Ha fAaHHbIA MeTOL/CPEACTBO npuseeHa B [OCT 34332.4—2021 (npuno-
xeHne b, Tabnuua B.9).

Onucatme. OBLefoCTYMHbIE ANls BCEX MPOrPaMMHBIX KOMMOHEHTOB AaHHbIe MOryT BbiTh CRy-
4arHO WM HEKOPPEKTHO MOANMULIMPOBAHbI MIOBbLIM N3 3TUX KOMMOHEHTOB. JTIoBbIE U3MEHEHMS 3THX
CTPYKTYP AaHHbIX MOryT noTpebosath noApobHoi NPoBepKU MPOrPaMMHOrO KOAa U CEPbEe3HbIX 1C-

rpasrieHnn.
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OrpaHudenne goctyna npeacrasnseT cobon obWmMin MeTos K MUHUMU3aLINA YKa3aHHbIX Bbille
npobnem. Kniouesble CTPYKTYPbl faHHbIX «CKPbIThI», U C HUMWN MOXHO paboTaTb TOMbKO Yepes KOH-
KpeTHbIN Habop npoueayp [OCTyna, 3TO NO3BONAET MOAUMULMPOBATL BHYTPEHHUE CTPYKTYPbI AaH-
HbIX Ny Jo6aBnsTb HOBbIE NPOLIEAYPH! M MPKU 3TOM He OKasblBaTb BIUSHUA Ha (OYHKLMOHanNbHoe
noBefieHne oCTarbHbLIX MNPOrpaMMHbIX CpeacTB. Hanpumep, katanor UMEH ANPEKTOPUA MOXeT
UMEeTb NpoLeaypb! OOCTYNa «BCTABUTLY, «yAanuUTb» 1 «HanTu». Mpoueaypb! 4OCTYNa U CTPYKTYpb!
BHYTPEHHUX AaHHbIX MOryT 6biTb U3MEHEHbI (HanpumMep Npyv MCNONb30BaHNK PasnuyHbIX METOA0B
NPOCMOTPa UNn 3arnoMUHAHUM UMEH Ha XXECTKOM AWCKE), HE OKa3biBas BNUAHUSA Ha rormyeckoe rno-
BEAEHMNE OCTanbHbIX NPOrpamMMHbIX CPEACTB, UCTONbIYIOLMX 3TU Npoueayphbl.

B paHHOM criyudae crnefyeTr MCnonb3oBaTb KOHUENUMoo aBCTpakTHbIX TUMOB AaHHbIX. Ecru
HenocpeaCTBEHHAs NpoBepKa He NPESYCMOTPEHA, MOXET OKasaTbCA HEOBXOAUMbBIM NPOBEPUTD, HE
ObINIo N cnyYanHo paspyLLeHo abcTparnposaHue.

MoapobHoe onucanne gaHHoro MmeToaal/cpencrea npusegeHo B [104], [105].

B.2.9 MoaynbHbIA noaxoa
Lienb — oekomMnosnums nporpamMmmMHoOi cuctemMbl Ha HeBorbLuve 3aKoHYEHHbIE MOAY W B LIENAX

COKpalleHnA CNOXHOCTN CACTEMDbI.

MpumevyaHune — Ccbliku Ha gaHHbI MmeToa/cpeacTao npuseers B [OCT 34332.4—2021 (npuno-

Xenue A, tabnuua A4 v npunoxenue b, 5.9).
% QD. >

Onucanvie. MoaynbHbIR nogxod, unu Moaynapusauns, BkioyaeT B cebs HECKONbKO pasnuy-
HbiX npasun ans atanos XKL npoekTa MO (npoekTupoBannis, KOGUPOBAHUSA U aKcnnyartauuu). Ot
npasuna MoryT OblTe pPasnuYHbIMKA B 3aBUCUMOCTW OT peanuayembiX METOLO0B MNPOEKTUPOBAHNS.
BONbLWWHCTBO METOL0B MNOAYUHAKOTCA CNEAYIOWMM Npasnnam:

- NPOrpamMmmMHbIA MOAYE (MM NOANPOrpaMma, YTo OAHO U1 TO Xe) fomKeH OblTh COCTaBIIEH Tak,
4TOBbI BRINOMHAN O4HY YETKO COOPMYNMPOBAHHYIC 3afa4y Unn yHKUMIO;

- CBA3W MeXAay rnporpamMmMHbIMU MOAYNAMU LOMKHbI ObITb OrpaHnYeHb! 1 CTPOro orpeaeneHs,
YPOBEHb CBA3HOCTU KaXKA,0ro NporpaMmmHOro MOAyss AOMKeH ObiTb BbICOKUM;

- COBOKYMHOCTM NoArnporpamMm criegyert cTpouTb Tak, 4Tobbl obecnevmBaTb HECKOMbKO YpOB-
Hel NporpaMMHbIX Moayen;

- pasmepbl NMoanporpaMmMm cnegyetr OrpaHuynTb HEKOTOPbIMU KOHKPETHLIMK 3HaYeHUsIMU,
0BbIYHO OT ABYX 4O YeThIPEX Pa3MEpOB 3KpaHa;

- noAnporpammel 4OMMKHbI BbiTh BbINOMHEHb! TOMBKO C OAHUM BXOA4OM W OLHUM BbIXOAOM,;

- NPOrpamMmMHbIe MOAYN AOSMKHBI ObITh TakMMK, YTOObI B3aMMOAENCTBOBANMU C APYrMMA Npo-
rpaMMHbIMK MOZYSIAMK Yepes CBOU MHTepdelckl, rae ncnonbayTes rnobanbHele unu obiiue ne-
PEMEHHbIE, KOTOPbIE LOIMKHbI ObiTh XOPOLIO CTPYKTYPUPOBAHbI; AOCTYN K HUM [OSMKEH HAXOOUTLCA

no4 KOHTRpOMeMm, U nX ncnonb3oBaHiie B K&KOOM KOHKPETHOM cny4vae SOJKHO ObiTe 060CHOBAHO;
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- BCe WHTepdhencbl NporpaMmHbIX MoOAynen [AorbkHbl OblTh MOMHOCTBIO [AOKYMEHTanbHO
othopMrieHbt;

- BC& MHTepdEeNCh NPOrpamMmMHbIX MOAYNER JOMKHb! BbITb BbIMOMHEHbL! Tak, YTOBbI OHKU coaep-
Xanu TonbKo Heobxoaumble AN NX YHKUMOHMPOBaHWA napameTpbl. OgHaKo aTta pekomeHpaums
YCIIOXHEHA TEM, YTO $I3blK NPOrPaMmMmnpoOBaHNsa MOXET UMETb NapameTpbl Mo YMOMYaHWIoO U Tem,
4YTO UCMONb30BaH OO BLEKTHO-OPUEHTUPOBAHHBIN MOAXOM,.

MogpobHoe onucaHne gaHHOro Metoaa/cpeacTea npveeaeHo B [58], [108].

B.2.10 Wcnonb3oBaHue [OBepuUTENbHbLIX/MPOBEPEHHLIX 3/1IEMEHTOB MNpPOrpaMMHOro
obecnevyeHus

Lienb — ncknoYeHne Takoro NpoEKTUPOBaHUS NPOrpaMMHbIX MOAYNENR U 3NEMEHTOB, KOTOPOE
Bbl3biBano Obl HEOBXOANUMOCTb UX WHTEHCMBHBLIX NOBTOPHbLIX MPOBEPOK UMK MEepernpoekTUpoBaHna
Ansi KaXAoro HOBOrO NMpUMeHeHusA. Vicnonb3oBaHne npenmyLLecTsa NPOeKToB, KOTopbie He Bbinu
hopmanbHO UK CTPOro NpPoBepeHbl, HO AMA KOTOPLIX UMEETCH NPOAOMKATENBHBIA OMbIT aKenya-
Tauun. Micnonb3oBaTb NPEMMYLLECTBA YXE CYLIECTBYIOLWMX NPOrpamMMHbIX 3IEMEHTOB, KOTOpble
Obln NPoBEPEHbI A5 Pa3NNYHbLIX NPUMEHEHUI N ANSA KOTOPbIX CYLUECTBYET COBOKYIMHOCTb [oKa3a-

TENLCTB nNoaTeepXaeHns COoOTBETCTBUA.

MpumedaHnune — Ccbinku Ha fanHblil MeTog/cpeacTeo npusesenbl B FTOCT 34332.4—2021 (npuno-
xeHue A, Tabnuubl A2, A.4 v npunoxenue B, Tabnuust B.2, B.4).

Onwucanve. [laHHbI MeToq NO3BONSET NPOBEPUTE Hanuye B MPOrpamMmmHbIX KOMMOHEHTax cu-
cTEeMaTUYECKNX OLWBOK MPOEKTUPOBAHNA U/MINN AKCTINyaTaLUMOHHbBIX OTKa30B.

CTpouTb CIOXHYIO CUCTEMY, UCTIONB3YA 3MeMeHTapHble KOMMOHEHTLI, HeLenecoobpasHo. Kak
MpaBuno, UCMOSb3YIOT OCHOBHLIE Y35bl («MOAYNUY»), KoTopble Obiny paspaboTaHbl paHee ans obec-
NeYeHnss HEKOTOPbIX NOMNE3HbIX MYHKLUMIA U KOTopbie MOryT ObiTh UCMOMBb30BaHbI AS1A peanusaumm
HEKOTOPOM YacTM HOBOW CMCTEMBI.

XOpOoLOo NpoAyMaHHbIE N CTPYKTYPUPOBAHHbLIE NPOrpamMMypyemMble ANIeKTPOHHbIE CUCTEMbI CO-
CTOAT M3 psAfa NPOrpaMMHbIX MOAYMEN, KOTOPbIE pasnuuyaoTca Mexgy cobon U B3aumoaencTeyoT
APYT C APYroM BriosiHe onpeaeneHHbiMu cnocobamu. opmupoBanne 6ubnnoTtekn takmx obienpu-
MEHUMbIX NPOrpamMMHbIX MoAYIel, KOTOPbIe MOXHO NMOBTOPHO NCMOMb30BATh B HECKOMNbKMX MpUMe-
HEeHUsX, No3BonsieT BONbLY YacTb pecypcos, HEOBXo0ANMBIX ANA NOATEEPKAEHNUS COOTBETCTBUSA
NPOEKTOB, pacnpenerifTh Nno HECKOMbKUM NPUMEHEHUAM.

OpfHako Ans NPUMEHEHW, CBSA3aHHbIX ¢ 6@30NacHOCTbI0, BaXXHO MMETL [JOCTaTOHHYIO YBEPEH-
HOCTb B TOM, YTO HOBAs CUCTEMA, BKITIOUAIOWAs 3T YXKe CyLLeCTBYLMe MOZYnN, nMeeT Heobxo-
AUMYyI0 nonHoTy 6esonacHocTy, 1 YTo 5e30MacHOCTb HOBOW CUCTEMBI HE HapyLLAeTCs HEKOTOPbIM
HEKOPPEKTHLIM NOBEAEHMEM YXKE CYLLIECTBYIOLMX MOAYIEeN.

CyuiecTByioT ABa nogxoaa, kak obpecTy yBepeHHOCTb B TOM, YTO NOBEJEHNe YXXe CyLLeCTBY-

oL KX Mop,yneﬁ TOYHO N3BECTHO!

84

OkoH4aTeNbHaA

TK 439~ penarumm




FOCT 34332.5—2021

- MPOBECTU BCECTOPOHHUIA aHanW3 orbiTa JKchnyaTauun Mogyss, 4Tobbl NPOAEMOHCTPUPO-
BaTb, YTO MOAY/b OblN «NPOBEPEH B dKCrnyaTaluny;

- OLEHWTb COBOKYMHOCTb [0Ka3aTeNbCcTB NOATBEPXKASHUA COOTBETCTBUSA, KoTopasa bbina co-
6paHa Ans noseAeHNs Moayssi, YToBbl ONPEAenuTL, COOTBETCTBYET I 3TOT MOAY b TpeboBaHNAM
HacTosLero cTaHgapTa.

B.2.10.1 MNpogepka B akcnnyaTauuu

Tonbko B peAKux criydasix MpoBEpKU B akcrnyatauuy OyaeT LOCTATOYHO B KadecTse efnH-
CTBEHHOTO CPEACTBA, rapaHTUpyloLLero Ans AoBepuTensHoro moayns Mo aocTxeHne v Heo6xo-
aumoro YMB. Ana cnoxHbIX MOAyNei CO MHOTMMU BO3MOXHBIMM YHKLMsIMK (Hanprmep, onepaLin-
OHHOW CUCTEMbI) BaXKHO YCTAHOBUTb, Kakasa 13 yHKUMIA [OCTAaTOMHO NpoBepeHa npu ee UCronb3o-
BaHWK. Hanpumep, npoueaypy camoTecTMpoBaHins Ans obHapyXeHusi olwnboK, ecrv B repuop ee
aKCMnyaTauum He NOsIBUINOCh OTKA30B, HEeMb3A paccMaTpuBaTh Kak NpoBEPEeHHYIo B aKcnyaTauun.

MporpammMHbIi MOZYINb MOXET ObiTb NPU3HAHHBIM NPOBEPEHHBIM B dKCMITyaTauun, ecnm oH co-
OTBETCTBYET CreayroWnM KpUTEPUsM:

- crneunduKkaLma He MeHsnach;

- KCMOMb30Barcs B CUCTEMAX B Pa3fnyHbIX 06M1acTsaX NPUMEHEHNS;

- NPOLOIMKUTESTbHOCTEL CPOKa ero aKcnnyartauun He MeHee roaa;

- NPOAOIKUTENBHOCTb 3KCNyaTaumn cootsetcTayeT YIb unm cooTseTCTBYIOLEMY HUCTTY 3a-
NPOCOB; A AeMOHCTPaLMM 4acToThbl OTKA30B, HE CBA3AHHbLIX C 6e30MacHOCTbI0, MeHee YeMm:

- 102 Ha oauH 3anpoc (B roa) ¢ 95 %-Hbim ypoeHeM gosepusi [Heobxoammo 300 skcninyarta-
LIMOHHBIX NpoxoxaeHun (B rod)];
- 10°® Ha oguH 3anpoc (8 roa) ¢ 95 %-HbiM ypoBHeM fosepus [Heobxoanmo 690000 akcnny-

aTauUMOHHbIX NPOXOXAEHWA (B roa)].

MpumedvyaHne — MaremaTtuueckuii annapar, obecneunBaloLLit YNCNOBbLIE OLLEHKN JaHHOTO MEeTOAa,

npvBeaeH B NpuUnoxeHu . AHaNOrNYHbIA METOA 1 CTAaTUCTUYECKUI NOAXOA U3NOXKEHbI Takke B b.5.4;

- BECb OMbIT 3KCMyaTaLun CBA3EH C U3BECTHBIM NPOodrNeM 3anpocos YHKLMA NporpaMmHoOro
MOAYNA AN rapaHTUK TOro, YTO YBENMUMBAIOLLMACS OMbIT 3KCNTyaTaumun eNCTBUTENbHO NpUBOAUT
K YBEMUYEHUIO 3HAHWI O NOBEAEHWUN NPOrpaMMHOro MOAYNS, CBA3AHHOrO C COOTBETCTBYOLWNM NPO-
dhunem 3anpoca,;

- €ro OTKasbl He cBA3aHbl ¢ 6e30MacHOCTbIO.

MpumedaHue — OTKas, HEKPUTUUHBIN 415 6€30MacHOCT B OLHOM KOHTEKCTE, MOXEeT ObITb KpUTY-

YyeH ans 6esonacHocTV B APYTOM KOHTEKCTe, U HaO60pOT.

[nst NpoBepKN COOTBETCTBUS NPOrPaMMHOr0 MOAYS COOTBETCTBYIOLLEMY KPUTEPUIO JOMKHbI

ObITh LOKYMEHTanNLHO 0OPMIEHL!:
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- TOYHasA MOEHTUMDUKALNA O KXo CUCTEME U €€ 3NEMEHTAX, BKIIYas HoMepa Bepcui (Kak
ANA NporpamMMHbIX, Tak U ANA annapaTHbiX CPeacTB);

- UABHTUDMKaLMSA nonb3oBaTenen 1 NpogorkKNTENbHOCTb X paboTol;

- MPOAOIPKUTENBHOCTL KCMyaTaLm CUCTEMbI,

- npoueaypa Bbibopa CUCTEM, NPMMEHSIEMBbIX NONb30BATENAMMU, 1 Cry4YaeB UX NPUMEHEHUS;

- Mpoueaypbl 06HapyXeHUs 1 perucTpaLum 0TKasos 1 yctpaHeHus cboes.

B.2.10.2 OueHka COBOKYNHOCTU A0KA3aTENbCTB NOATBEPKAEHUA COOTBETCTBUS

Yxe cywecTsytowmii Mogynb MO — 370 TOT MOAYIIb, KOTOPLINA YXKe CYLLEeCTBYET 1 He Obin pas-
paboTaH cneumanbHO ANA TeKyLero npoekTa. Yxe cyulectayouee NO MoxeT ObITe KOMMEpPHECKAM
HAOCTYMHBIM MPOAYKTOM, UMK OHO MOXeT BbiTh paspaboTaHo Kakon-TO opraHu3aunen Ans npegolay-
wero usgenva unu cuctemsl. MNpegeaputencHo cywecteytowee MO MoXeT nnv He MoxeT ObiTb
paspaboTaHo B COOTBETCTBUM ¢ TPeOOBaAHNSAMMN HACTOSALLErO CTaHAapTa.

[nsa oueHKn NoNHOTLI 6e30MacHOCTM HOBOW CUCTEMbI, BKITKOYAIOLLEN YKe CyLLecTByoWwme npo-
rpammbl, Heob6xo4aMMa COBOKYMHOCTb A0Ka3aTeNbCTB NOATBEPKAEHUSA COOTBETCTBUA 4NS onpeae-
neHvs noBefeHus yxe cylecTeyrollero moayns. OHa MoOXeT BbiTe nonyyeHa us COBCTBEHHOM Ao-
KyMeHTaLuu Moayns n onucaHus npouecca paspabdoTki MOAYNA U MOXET BbITh cO3faHa unn fo-
noJTHeHa AOMONHUTENbHBIMU KBarnMdULMPOBAHHBIMW MEPONPUATASMM, BbINOMNHEHHbIMU paspaboT-
4ukom Hosor CBC nnu TpeTbumn nuuamm. BoamMoXXHOCTY ¥ OrpaHnyeHust NoTEHLUManbHO NOBTOPHO
NCONb3yeMCro NporpaMMHoOrc MOAYIs OnpeaensoTea B pykOBOACTBE o £e36nacHoCTy Ans npwi-
MeHﬂéMb!X Msnenm.

B nobom crnydae A0MKHO cyulecTBoBaTh (MNn AOSMKHO ObiTb CO3[1aHO) PYKOBOACTBO NMo 6es-
OMacHOCTU ASIA NPUMEHAEMbIX N3AENUIA, KOTOpoe obecneynBaeT ageKkBaTHY0 BO3MOXHOCTb BbINOS-
HUTb OLIeHKY NONHOTLlI 6830MacHOCTU KOHKPETHOM dhyHKLMM 6e30NacHOCTH, KOTOpas NOSHOCTLH UIK
YacTU4HO peannsyeTcs NOBTOPHO NCMOMb3yeMbiM 3NIeMEHTOM. ECnu pyKOBOACTBO OTCYTCTBYET, TO
A0MmKeH ObiTh cAenaH KOHCepBaTHBHbBIN BbIBOL O TOM, YTO JfA MOAYNS HE NOATBEPKAEHA BO3MOX-
HOCTb €r0 MOBTOPHOrO MUCMOMNb30BaHUS B CUCTEME, CBA3AHHOMN ¢ 6e30MacHOCTbI0. (DTO He 03HaYaeT,
4TO ANA AnemeHTa BoobLye He noaTBepXKAeHa BO3MOXHOCTD €ro NoBTOPHOrO UCMONb30BaHUA, NpPo-
CTO B JJaHHOM KOHKPETHOM criyyae He Bbino HanaeHo [0CTaTOuHO [0Ka3aTensCTB.)

HacToawmin crangapT npeawasnseT ocobble TpeboBaHWs K cogepKaHnio pykosoacTea no 6es-
onacHocT¥ Ansa npumeHsiembix usgenuin, cMm. FOCT 34332.3—2021 (npunoxenue N n FTOCT
34332.4—2021 K/oxm 7.4212n7.4.2.13).

B pykosoacTee no 6e3onacHoCTu ANs NpUMEHsIEMbIX U3LENnUit 4OMKHO BbiTe OTPaXKEHO, YTO:

- NPOEKT MOAYNSA U3BECTEH U AOKYMEHTUPOBAH,;

- MOAYIb NnoAseprancs NpoBepKe U NOATBEPXKAEHNIO COOTBETCTBUS HA OCHOBE cUcTemaTtuye-
CKOro noaxoaa ¢ AoKyMEHTansHo oopMNEHHO NPOBEPKON N aHaNU30M BCEX 3SIEMEHTOB MOAY NS
¥ Kofa Moayns;

- HEKCMoNb3yeMble 1 HEHY>KHbIE (DYHKLN MOAYFIA HE MOMELLAKT HOBOW CUCTEME BbIMOSTHEHUS

csoux TpebosanHnin kK 6e30nacHOCTY;
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- Obinn BbISIBrEHbI BCE BEPOSITHLIE MEXAHU3Mbl OTKa3a MOAYrs B HOBOW cucteme u 6birio Bbl-
MOJTHEHO UX COOTBETCTBYIOWEE CMSAMYEHME.

Mpw oueHke PyHKUMOHabHOM 6e30nacHOCTM HOBOW ccTeMb! AOSMKHO BbiTh YCTAHOBMEHO, YTO
MOBTOPHO MCIOSMb3yEMbI MOLYIb NMPUMEHSIETCA CTPOro B npegeriax BO3MOXHOCTEN, KOTopble ANns
3TOro mMoayns Obiny 06ocHOBaHb! 0Ka3aTEIbCTBOM U NPeArnonoXeHnamMy B pyKoBoacTee rno 6es-
OMNacHOCTW ANA NPUMEHAEMbIX U3LENUN.

MogpobHoe onuvcaHke gaHHoro metoaa/cpepcrea npusegeHo B [107] — [109].

B.2.11 MpocnexnBaeMoCTb

Liene — obecrieunts cornacoBaHHOCTL Mexgy atanamu XKL 3/2/MN3 CB3C crictembl.

Onucanuve. Ytobel gna MO rapaHTMpoBaTh, YTO pesynbTaThl AelCTBMA Ha atanax XKL, cooT-
BETCTBYIOT TpebosaHnsaM KoppekTHon paboTel 3/3MNM3 CB3C cucrembl KpaHe BaXKHO rapaHTupo-
BaTh obecneyeHne coOTBETCTBUSA mexay atanamm XKL cucrembl. KnioyeBbiM NOHATUEM 3[ECH SB-
NAETCA «MPOCNEXNBAEMOCTbY MEXIY AUCTBUAMMW. 3TO BbINONHEHWUE aHanmsa BrvsHUA, Nposeps-
IOLLIETrO, YTO PELUEHWA, MPUHATBIE HA PaHHEN CTaauu, afeKBaTHO peanusoBaHbl Ha Bonee nNo3gHuX
cTaguax (npamas NpocnexXmnBaemMocTb), U UTO peLleHns, NpuHATbIe Ha 6onee nosgHem atane, gen-
CTBUTENbHO HEOOXOANMBI U CaHKLUMOHMPOBAHLI paHee NpuHATBIMKU pelleHnn (oBpaTtHasi Npocnexu-
BaeMoCTb).

MpsAMas NpocrnexmsaemMoCcTb B OCHOBHOM CBSi3aHa C NPOBEPKO afekBaTHOCTY TpeGoBaHnii Ha
Bonee nosaHux atanax XKL cuctemsl. MNpamas NpocnexnBaeMocTb, BaXKHas B HECKOMbKUX TOYKax
KLU 3/3/M3 CB3C cucTtembl, cnefytouas:

- oT TpeBosaHmin GesonacHocTh cuctembl K TpeboeaHmam 6esonacHocTn MO;

- OT cneuwudukaummn Tpedosanuit 6esonacHocTn MO cucremol k apxutextype MO;

- OT crieyndukaLmu TpebosaHuii 6esonacHoctm MO k paspabotke MO;

- OT cneumnduKaumm TpebosaHwuit npoekTnposaHusa MO K cneumduKkaLmn MoOAYNa 1 UHTErpaLu-
OHHbIX TECTOB;

- OT cneumdukaumm TpebosaHnin 6esonacHocTu MO k NnaHy NOATBEPXAEHMS COOTBETCTBUS,

- oT crneyundukaumm Tpebosanuin 6esonacHocT MO k nnaHy moagudukaumu MO (Bkroqas no-
BTOPHbIE OLUEHKY W NOATBEPXKAEHNE COOTBETCTBUS);

- 0T crieumndvkaumm npoekta MO k nnany Bepudmkaumn MO (BrOYas BEpUMUKaLMIO faHHbIX);

- oT TpeboBanHnit FTOCT 34332.4—2021 (pasgen 8), kK nnaHy OLUEHKM dyHKLUMoHansHon 6es-
onacHoctu MO,

ObpaTHas NpocnexmBaemocTb B OCHOBHOM CBSi3@Ha C NPOBEPKOW, HACKOSNbKO KOPPEKTHO M-
Bbim TpeboBaHneM 0OOCHOBBIBAETCH Ka[oe pearnvsauvoHHoe pelueHue (peanusauvs noHuma-
€TCA B LLMPOKOM KOHTEKCTE, a He TOMMbKO peanu3aums koga). Ecnv takoe o6ocHOBaHWe OTCYTCTBYET,
TO peanuaauusa OyAeT copepKaTb UTO-TO HE HY)KHOE, YTO NPUBEAET K YBEMNYEHMIO CITOXHOCTU, HO
He obsizaTenbHo yaosneTsopuT fiiobomy peansHomMy TpeboBaHuto kK CBEC. ObpaTtHas npocnexusa-

€MOCTb Ba)KHa B HECKOJTbKMX TOYKaX XXUSHEHHOro LUuKnia cuctembl 6e30nacHoCTU:
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- 0T TpeboBaHnit 6e30NacHOCTH K BOCNIPUHUMAaEMbIM NMOTPEBHOCTAMY Be30nNacHoCTY;

- OT apxuTekTypbl 1O K cneuudukaummn Tpebosanuii k MO cucTembl GesonacHoCTy;

- OT getanbHoro npoekra MO k apxuTtekType MO;

- OT NporpamMmHoro Kofia K fgetanbHomy npoekty M0O;

- OT NnaHa noATeepxaeHns cooTeetcTBust 6esonacHocTu MO k cneundmkauun TpebosaHwit
6esonacHoctu MNO;

- oT nnaHa moaundvkauymm MO k Tpeboanunsam GesonacHocTu MO;

- OT nnaxa sepudukauum MO (Brruovas BEpUMKaLMIO AaHHbIX) K creumudukaLim npoekTa MO.

MNoapobHoe onucaHne faHHOro MeToAa/CpeacTBa NpuBeaeHo B [85] .

B.2.12 NpoekTupoBaHue NporpaMMHOro o6ecreyeHus 6e3 COXpaHeHUsi COCTOSTHUA (Ui
C OrpaHUYeHHbLIMU COCTOAHUAMM)

Lienb — orpannunTb CnoxHocTh nosefexHuns Mo.

MpumeyvaHne — Cobinka Ha AaHHbI MeToa/cpencTBO npuseaeHa 8 FTOCT 34332.4—2021 (npuno-

XKeHue A Tabnuuda A.2)

Onucanve. PaccmoTpim nporpammy, kotopasi oGpaGaTbiBaeT nocrieaoBaTensHOCTL onepa-
Luii (Nepexof0B8 COCTOAHIN): OHa NoSyYaeT NocnefoBaTeNbHOCTb BXOAHbIX AaHHbIX U 415 KaX40ro
3 HUX BblAGET BbIXOAHbIE AaHHble. [porpamma Takke cnocobHa 3anoMuHaTL HEKOTOPbLIE UMK BCe
COCTOAHMA B NPOLIECCe BBIMMCIIEHUSt N MOXKET TaKoKe 3anoMUHATL CBOK UCTOPUIO «B COCTOSIHUSXY Vi
Y4UTbIBaTL 3TO COCTOSIHME NP BbIYVCNIEHMM TOTO, Kak pearnpoBaTh Ha NocrneayoLmne BXoAHbIE JaH-
Hble.

Ecrin BbiXx0AHbIE AaHHBIE NPOrPaMMbl NOMHOCTBIO ONPEAENAIOTCS TOMNBKO BXOAHBIMY AaHHBIMM,
TO CYMTAETCS, UTO Takas nporpamma pabGoTaeT 6e3 3anoMMHaHWa UMK ABNSETCSH NPOrpamMmoi 6e3
COXpaHeHus1 CoCTosHNA. Kaxxaas onepaums npeobpas3oBaHUA BXOAHbBIX/BbIXOAHbBIX AaHHBIX CYUATA-
€TCA MOMHON B TOM CMbICre, YTO Ha NobYIo onepauyio HUkak He siusieT niobas, Gonee paHHNS
onepauus, 1 KOHKPETHbIE BXOAHbIE AaHHbIe BCerga NpuBOAAT K OOHUM U TEM e CBSI3aHHbIM C HUMM
BbIXOAHBIM AaHHbIM.

Ecnn nporpamma npu BbIMMCNEHUN BXOLHBIX OaHHBIX YYUTHIBAET, KPOME BXOAHBIX AAHHbIX,
TaKKe U COCTOAHME, KOTOPOE OHa 3amnomHuia B pesynbTaTe npeablayLlnx BblMUCIIEHWI, TO Takas
nporpamma obnafaet Goree CroxHbIM NMOBEASHNEM, NOTOMY UTO B PA3/INHYHbIX CITy4asiX OHa MOXET
A2BaTb Pa3Nn4YHbie BbIXOAHbIE faHHbIE ANA OAHUX N TEX Xe BXOAHBIX AaHHbIX. PesynbTaT Ans KoH-
KPETHbIX BXOAHbIX faHHbIX MOXET 3aBUCETb OT KOHTEKCTa (TO eCTb OT NPEALIAYLLNX BXOAHBLIX U Bbl-
XO[AHbIX AAHHBIX), B KOTOPOM OHM 06pabaTbiBaTcs. HeobXoaMmMo Taioke OTMETUTb, YTO B HEKOTO-
PBIX MPUNOXeHUsIX (0BbIMHO KOMMYHUKALMOHHBIE CUCTEMbI) NOBEAEHUE NPOrpaMMbl MOXET BbiTb
0COBEHHO YYBCTBUTENBHO K UBMEHEHWAM B COXPAHEHHOM COCTOSHUM, KOTOPbIE MOTYT MPOU3ONTY

Unvi HenpegHamepeHHo, U 3No0HAMEPEHHO.
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lNpoekTupoBaHue 6e3 COXpaHeHWUsi COCTORHUA (UMK C OrPaHNYEHHBIMU COCTOSIHUAMM) ABNS-
eTca obLWumM NoAXoA0M, HanpaBieHHbIM Ha MUHUMI3ALMIO BO3MOXHOW CRIOXHOCTY noseaeHus MO,
UCKITIOYas nnu yMeHbLLaa Ucnonb3oBaHne nHgopmaunm 0 COCTOAHUM Npu npoekTuposanHum M0,

MoapobHoe onucaHwe gaHHOro MeToaa/cpencTea npusegeHo 8 [110].

B.2.13 YucneHHbIV aHanN13 B aBTOHOMHOM pexume

Uenb — rapaHTupoBaTth TOYHOCTE YMCMOBbLIX BbIYMCTIEHNIA.

Mpumeyarnune — Ccbinka Ha AaHHblil meToa/cpefcTeo npusegeHa B FTOCT 34332.4—2021 (npuno-

XKeHue A, Tabnuua A.9).

OnuncaHue. Yncnosas NOrpeLiHOCTb MOXET BO3HWKHYTb MPY BbIMUCTIEHUN MaTemaTU4ecKol
PyHKUMM Kak CNeACTBME UCTIONb30BaHNS KOHEYHbIX NPEeACTaBAeHWA naeanbHbIX QYHKLWA 1 Yucen.
Owwnbka ycedyeHns nosBnAeTCs, Koraa OyHKUUA annpOKCUMUPYETCS KOHEYHBLIM HUCIIOM YNEHOB
BeckoHeyHoro psaaa, Takoro, kak psg Pypee. [Na npeacTaBneHns B pearisHOM KOMNbTepe BeLLe-
CTBEHHbIX YMCEN C KOHEUYHOW TOYHOCTbIO BBOAAT MNOrPELUHOCTb X OKPYriieHus. Ecnu BbINOMHAOTCS
kakne-nnmbo BbIYUCTIEHWS C NNAaBatoLLe 3ansaTon, KpoOMe caMbIX NPOCTEMLUNX, TO 4OSKHA BbIThk NPo-
BepeHa 000CHOBAHHOCTb BbIYUCNEHNSI, YTODbI rapaHTMPOBAaTh, YTO TOUYHOCTb, TpeByemas npuroxe-
HueM, dakTUYeckm AOCTUrHYTA.

MoppobHoe onucaxune fganHoro Metofa/cpencrsa npuseneHo B [111].

B.2.14 Quarpammbl nocnenoBaTeNibHOCTU COOBLWEHUN
Liens — nomoub nonyueHwio TpeboBaHUiA K CUCTEME Ha PaHHUX CTaAUSX NPpoekTuposaHus MO,
BKNtovas ctagum hopmuposaHus TpeboBaHui n NpoekTupoBaHua apxutektypbl MO. B UML gaHHbIfi

mMeTon/CpeaCTBO HasblBaeTes «[uarpamMmma nocresoBaTenbHOCTY onepaLnii CUCTEMBIY.

MpumeuaHune — Ccbinkn Ha AaHHbI MeToa/CpeacTBo npuseaeHs! B FTOCT 34332.4—2021 (npuro-

xenue b, Tabnuua b.7 v npunoxenue B, Tabnuua B.17).

Onucanve. [inarpamma nocnefoBaTerisHOCTY COOBLLEHNA — 3TO rpadnIEcKnin MEXaHU3M ANA
onucaHns NoBeAEHNA CUCTEMbI C TOYKIN 3PEHNA KOMMYHUKaLIMIA MeXay areHTamMn cucTemMbl (areHTom
MOXeT ObITb YEMoBeK, KOMMbIOTePHAs cucTEMA UMK BNeMeHT, NGo 06LeKT nporpaMmmHoro obecne-
YeHWs, B 3aBUCMOCTN OT CTagun NPoeKTMpoBaHus). [N kaxgoro areHTa Ha gnarpaMme npeacras-
NeH BepTUKarbHbIA «KU3HEHHbIA NYTb», @ CTPENKN MEXAY HUMMU UCMOMb3YKT, YToGbI NPeacTaBuUTb
coolLeHus. [1encTBMA Mo Nosy4eHNU COOBLLIEHMIA MOXHO AOMNOMHUTENBHO NoKasaTb Ha Cxemax B
BMAE NpAMoyronbHNKoB. Habop cueHapveB (onucbiBalOLWMX 1 TpebyemMoe 1 HexXenaTenbHoe rnose-

AEHNE) CO34aeTcA Kak crieynduKkaumns HeobxoaMMOro NoBEAEHUs CUCTEMbL. DT CLIEHapUK UMetoT
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HECKONbKO NpuMeHeHUiA. MoxeT BbiTb NpoBeAeHa 1X aHUMaLWS, YToBk! NPOAEMOHCTPUPOBATL MO-
BeieHMe CUCTEMbI KOHEYHbIM Nonb3osaTenam. CueHapuy MoryT GbiTe NpeobpasoBaHb! B UCMOMHU-
Myto peanusaumio cuctembl. OHn MoryT chopMmnpoBaTh OCHOBY TECTOBbIX AaHHbIX.

UML cogepxuT paclumpeHnsi obblYHON KOHLEMNLMA AnarpamMmmMbl NocrnefoBaTenbHOCTA CO00-
LWeHU B BUAE KOHCTPYKUWIA BbiGOpa U UTepauumn, KoTopble NO3BONSIOT CLEHAPWSM BbINOMHATbL
ycrnoBHbIE MepexoAbl 1 UnKIbl, obecrneunsan Goree KOMMakTHyro HoTauuio. MoryT 6biThb Takke
onpepereHbl NoacxemMbl, Ha KOTOPbIE MOXHO COCMNATLCH M3 HECKONbKUX AMarpamm rnocnenosarerb-
HocTel Gonee BLICOKOro ypoBHS. Takke MOryT GbiTb NpefcTaBeHbl TARMEDP U BHELUHWE COBLITUS.

MoppobHoe onucaHue gaHHOro MeToaa/cpencTaa npueeneHo B [112], [113].
B.3 ApxuTeKkTypHOE NpoeKTupoBaHue

B.3.1 O6HapyxeHue u anarHocTuka c6oes
Lienb — obHapysxeHue c6oes B 3/3/MD CB3C cricTeme, KOTOPbIE MOTYT NPUBECTY K OTKa3aM,

¥ TEM cambiM 0BecrneYnTb OCHOBY ANA KOHTPMEP, HanpapfeHHbIX Ha MUHUMMNIALIKIO Yicha nocre-

ayouwunx cboes.

Mpumevyarnue — Cchinka Ha AaHHbI MeToa/cpeacTBo npuseaeHa B TOCT 34332.4—2021 (npu-

noxeHwne A, tabnuua A.2).

Onvcarve. OGHapyxenne c60eB npefcTaBnset coboi feRcTme no NpoBepke CUCTEMbI Ha
HanmM4mne oLMBOUHbIX COCTOAHUIA (0BYCNOBIEHHbIX CEOSMU B NPoBEpseMoii cricTeme). OCHOBHAS
uenb obHapyxeHus cBoeB COCTOUT B TOM, YTOGbI NPEAOTBPATUTL MOSBIEHNE HEBEPHBIX PE3Y ib-
TatoB. CucTema, LEWCTBYIOWAs B COYETAHUM C MapannenbHo paboTalolUMn KOMIOHEHTaMY,
OCTaHaBNMBaOLLMMI yNipaBreHne, B crnyyvae, ecnu oHa oGHapyXUBaeT, YTo ee coBCTBEHHbIe pe-
3yNbTaTbl HEKOPPEKTHbI, HA3bIBAETCA CaAMONPOBEPSEMOIA.

Ob6HapyxeHue c60eB OCHOBBLIBAETCA Ha NMPUHUMNAX U3BLITOYHOCTY [B OCHOBHOM NpU 0GHa-
pyxeHun c6oes AC (cm. TOCT 34332.3—2021, npunoxexue A)] n pasHooBpasns (NporpaMmHbie
owwmnbkw). Heobxogum ofuH n3 crnocoboB ronocoBaHns A onpeaeneHnsi KOPPEKTHOCTM pesynb-
TaToB. [pMeHNMbI CneLnanbHbie MeTOAbI, K KOTOPbIM OTHOCSTCS NPOrpaMMUPOBaHMNE YTBEPKAE-
HUIA, nporpamMmmpoBaHne N-Bepcuil U pasnuyHbie MeTodb! koHTpons. Ansa AC — BBEAEHNE A0-
MONTHATENbHbLIX CEHCOPOB; KOHTYPOB PEryniMpoBaHus; KOA0B, NPOBEPSIOLLMX OLINGKY, 1 ap.

Ob6HapyxeHue cboes MoxeT obecrneumBaTbes NPpoBepkaMy B 06NacTi 3HaYeHUn unm Bpe-
MEHHO 06NacTi Ha PasriMYHbIX YPOBHSX, 0COBEHHO Ha (PU3UUECKOM ypoBHe (Temnepatypa,
HanpsXeHne v T.N.), Norn4eckom (koael, obHapyxuBatowue owunbkm), yHKLMOHANBHOM (yTBep-
KOSHUA) NN BHELUHEM (NPOBEPKN [OCTOBEPHOCTU). Pe3ynbTaThl 3TUX NPOBEPOK MOryT BbiTb CO-
XpaHeHbl 1 CBA3aHbl C AaHHbIMUY, Ha KOTOpble nosnusan cbon, ¢ Tem 4Tobbl oBecreynTb BO3MOXK-

HOCTb OTCNEeXBaHWUsA CTKa30B.
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CnoxHble CUCTEMbI COCTOAT U3 NoAcucTeM. SPDEKTUBHOCTL obHapyxeHua owmnbok, ana-
FHOCTUKN W KOMMEeHcauun owndoK 3aBUCUT OT CMOXHOCTW B3aUMOAENCTBUA Mexay noacucre-
Mamu, BAUSIOLMMA Ha pacnpocTpaHeHne owmnbok.

InarHocTuky olnBOK CnefyeT NPUMEHNATb Ha YPOBHE CaMbliX MarlbiX MOACUCTEM, MOCKONbKY
noaCUCTEMbl MEHBLLIMX PasMepoB AoNyckaloT Gonee feTtarnbHYO AnarHocTuky owmnbok (obHapy-
XeHue oWnBOoYHbBIX COCTOSIHUIR).

WHTerpupoBaHHble MHMOPMAaLIMOHHBIE CUCTEMbI YPOBHSA NPEArNprATAS MOryT oB6bluHbIM CNo-
cobom nepegasaTb COCTOAHUA BE30NacHOCTM CUCTEMbBI, B TOM YUCNe UHADOPpMaLIMIo AuarHocTumYe-
CKOro TECTUPOBAHUSA, APYrviM ynpasnsalowmmMm cucteMam. Mpu obHapyXeHU HEKOPPEKTHOrO Nose-
[EeHNs OHO MoXeT BbITb BbIAENEHO U NCMONb30BaHO AN1A 3arycKka KOPPEKTUPYIOWMX AeNCTBUIA 40
BO3HMKHOBEHUSA onacHol cutyauun. [py nosiBNeHnn UHUnAEHTa AOKYMEHTUPOBAHWE Takoro He-

KOPPEKTHOro nopeeHna MoXeT criocoberBoBaTh €ro nocnegyruieMy aHanumay.

B.3.2 Koabl o6Hapy:xeHus1 U UCNpaBrieHuUsi OlWUGOK -

Llenb — o6HapyeHvie 1 ncnpasneHne oWnboK B YyBCTBUTENbLHOM K HUM WHGOpMaLK.

Mpumevyanune — Ceblfika Ha AaHHbIR MeTog/cpeacTso npusegeHa B TOCT 34332.4—2021 (npu-

noxexue A, Tabnuua A.2).

Onucanue. ns nHdopmaunn, cocTosauen us n BUToB, reHepupyeTcs 3akoanpoBaHHbin Griok
13 k 61UTOB, KOTOPbIN No3BONAET OOHapYXUBaTL ¥ UCTpPaBnsaThb r ownbok. MNpuMmepamn MOryT cry-
XUTb KoL X3MMUHra vl NONIMHOMUAsbHbIE KOOb!.

Cnepyet otmeTuTl, 4To B CBC nyvlle YHUYTOXUTL OWNBoYHbIE AaHHbIE, YeM MbiTaTbCA UC-
NPasnsaTb WX, MOCKONbKY NLLL 3apaHee onpeaeneHHasn YacTb ownbok MoxeT ObiTk ucrnpasneHa.

Monpo6Hoe onvncaHne AaHHOro mMeTohal/cpeacTea npueeaeHo B [114].

B.3.3 lMporpammupoBaHue ¢ NpoBepKon ownb0oK
Llenb — obHapyxeHne omnbok, ocTasBLUnXCs npu npoekTupoBanum MO, B npoLecce BbinorHe-
HWS NPOrpaMm B LEnAX NpefoTBpalleHnss KpUTUYHBIX Ans 6e30nacHOCTN 0TKasoB CUCTEM, U Mpo-

AOIBKEeHNE NpaBunbHOro BhINONMHEHNA NMporpaMmbl.

MpumevyaHune — Ccolnkiu Ha AaHHbIA meTop/cpecTeo npusegetsl B TOCT 34332.3—2021 (npwi-
noxeHve A, Tabnuua A.17) n B FTOCT 34332.4—2021 (npunoxeHue A, tabnuua A.2).

OnwvcaHve. B MeTofie NporpamMMupoBaHna ¢ NPOBEPKO ownBOoK yxe 3anoxeHa uges npo-
BEPKW NpeaycrnoBuii (40 BbIMOMHEHWUA MOCNEeAOoBaTeNbHOCTI OMNepaTopoB HadanbHble YCroBus
MPOBEPSAIOT HAa COOTBETCTBME) U NOCTYCMOBUIA (MPOBEPSIOT Pe3ynbTaTbl MOCIE BbINOMHEHWs M0-
crieoBaTesIbHOCTY OMnepaTopoB). Ecnv npeaycrnoBus Unu NocTycnoBus He CoBOAaTCs, TO Bbi-

naetcs coobuleHre 0b olwunbke.
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fpumep —
assert < pre-condition>;
action 1;
action x;
assert < post-condition>;
MoapoBHoe onncaHve gaHHoro MeTogal/cpeacTsa npuseaeHo B [115].

B.3.4 MeToab! KOHTpons
Liens — sauura ot ownbok B MO, He oGHapY)eHHbIX Ha aTanax paspaboTky cneLmduKaLmm

¥ peanunsauuu, Kotopble HGGJ’IaFOI’IpVIFITHO BNUAIOT Ha 6e30NacHOCTb.

MpumevaHune — Cebinka Ha AaHHbI MeTog/cpencTBo npuseaeHa B FOCT 34332.4—2021 (npuno-
XeHue A, Tabnuua A.2).

Onucanue. PasnuyaioT ABa NOAXOAA peanusaLim KOHTPONs:

- MPOLIECC KOHTPOIISA 1 KOHTPONMpyemas yHKLWS peannsosaHbl Ha OfHOM KOMMbIOTEpe C
HEeKOTOPOW rapaHTUern He3aBUCUMOCTIM MEXaY HUMK; 1

- TPOLECC KOHTPOIA 1 KOHTpOnvpyemMas hyHKUMSA peanin3oBaHbl Ha pasHbIX KOMMbIOTepax.

MeToq, B'KOTOPOM NPOLIECC KOHTPOS U KOHTPONUpYemas (PyHKLWA peanua3oBaHs! Ha PasHbIX
KOMIbroTepax (MMEIWMX PasHYo CrieumduKkaLiyio), HasbiBaeTCsl METOAOM BHELUHETO KOHTPOIS.
AanHbili METOA HaNpaBieH TONbKO Ha To, YTOBbI rapaHTUPOBAaTh, YTO OCHOBHbLIM KOMMbIOTEPOM Bbi-
nonHsitoTcs 6esonacHbIe, Ho He 0BsI3aTeNbHO KOPPEKTUPYIOLWNE AeiCTBUA. MeToA BHELUHEro KOH-
TpOsIs obecrneunsaeT HenpepbiBHLIA KOHTPOMb OCHOBHOMO KOMMbLIOTEPa U NPeoTBPALaeT BXOXe-
HUEe cucTembl B onacHoe cocTosHue. Kpome Toro, ecnim oBHapyXUTCH, UTO OCHOBHOW KOMMbIOTEp
BOLUEN B NOTEHLMarnbHO OrnacHoe COCTOosiHNE, CUCTEMA A0MKHa BO3BPAaTUTLCS 06paTtHo B Besonac-
HOE COCTOSHNE C MOMOLLbIO NGO CPEACTE BHELHEro KOHTPONs, TGO OCHOBHOrO KOMMbIOTEpa.

AC 1 NO cpencTs BHELUHEro KOHTPONS CNeAyeT KNaccuduLmMpoBaTh U KBanvuLMpoBaTh B

COOTBETCTBUW C noaxoasawum YIb.

B.3.5 MHorosapuaHTHOe nNporpamMmupoBaHue
Llenb — oBHapyxeHne 1 HanoXeHUe MAackn Npu BLINOAHEHUN NPOTPaMM Ha HE BbISIBIEHHbIE
Ha aTanax npoeKTMPOBaHNA U peanu3aunn ownbky NPorpaMMHbIX CPEACTB ANS NPEAoTBpaLLeHus

KPUTUYHBIX Ans 6€30NacHOCTU OTKa30B CUCTEMbI 1 MPOAOMKEHUS €€ NPaBUNbHON PaboThl.

MpumeyaHne — Ccbinka Ha AaHHbIA METOA/CPEACTBO NpuBeaeHa B TOCT 34332.4—2021 (npu-

noxeHue A, Tabnuua A.2).
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Onwucanue. pyn MHOroBapnaHTHOM NPOrPamMmMUPOBaHUN 3aA4aHHYH0 NMPOrpaMMHYIO crieumdun-
KaLuio NPOEKTUPYIOT 1 peanusyloT pasnuyHbiMm criocobamu N pas. OgHu 1 Te e BXOAHble 3Haqe-
HUA noctynaT B N BEepCcui ¥ CPaBHUBAKOTCS pesynbTathl, BbigaHHbie N Bepcusmu. Ecnv pesynb-
Tar ONpPeAersAeTcs Kak NpaBuribHbIR, OH NOCTYNaeT Ha BbIXOAb! KOMIbOTEpA.

BaxHbIM TpeboBaHMEM SIBNSETCS TO, YTO B HEKOTOPOM CMbicrie N BEpCuii He3aBUCUMbI 4pYr
OT Apyra, No3TOMY OHU HE BCE OAHOBPEMEHHO NEePeCcTatoT NpaBunbHO paboTaTs No obLen NpudmnHe.
HesaBUCcMMOCTb Bepcuia, ABRSAIOLLYIOCR OCHOBOM ANA MHOTOBapWAHTHOIO NMpPOrpamMMUpOBaHns, Ha
NpaKkTuKe AOBOSbHO TPYAHO AOCTUYL U NPOAEMOHCTPUPOBATD.

N Bepcuii MOryT BbINOMHATLCA NapannenbHo Ha pasnuyHbIX KOMMbroTepax, nmbo Bce Bepcuu
MOryT BbINOMHATLCA Ha OAHOM KOMMbIOTEPE C NOCAEAYIOWMM CPaBHEHUEM MONYYEHHbIX pesynbTa-
TOB Ha TOM Xe KomribloTepe. [1ns atux N pesynstatos mMoryT ObiTh UCMOMNB30BaHbI pasnuyHbie CTpa-
TErnu CpaBHEHUA, 1 B 3aBUCUMOCTU OT 3afaHHbIX TpeBoBaHWA NPUMEHSAIOTCA crneayolne cTpaTe-
ru:

- 8CNK cucTema HaxoauTes B 6e30rnacHOM COCTOSIHWM, MOXHO noTpeboBaTh NOMHOro cornacus
(Bce N pesynbTaToB OAUHAKOBbI); B NPOTUBHOM Cryvae UCMOSb3YEeTCH BbIXOHOE 3Ha4YeHne, KoTo-
poe 3acTaBuUT cUCTEMY NepeilTn B 6e3onacHoe cocTosHue. [na npocTbIX NoLaroBbiX CUCTEM CpaB-
HeHue MoxeT obecrneuntb GesonacHocTb. B atom cnyyae GesonacHoe gelictere MoXeT BbiTb pas-
6vTO Mo LWaram, ecnv kakas-nmbo Bepcusi peanuayeT NnoLlaroBble onepaumn. IToT Noaxos obbIuHO
NCNonb3yloT TOMbKO Ans AByx Bepcuit (N = 2);

- AN CUCTEM, HAaXOASLLMXCS B ONMaCHOM COCTOSIHNK, MOTYT ObiTb pearnus3oBaHbl CTpaTerni ma-
XKOpuUTapHOro cpaBHeHus. B crnyyasx, ecnu otcytcTeyeT obulee cornacie, MoryT BbiTb MCMONbL30-
BaHbl BEPOATHOCTHbIE NOAXOAbI C TeM, YToObl MaKCUMU3UPOBATL BEPOATHOCTL BbibOpa npasunb-
HOro 3HavYeHuns, HanpumMep, NPUHATL CpeaHee 3HayYeHue, BPeMEHHO 3athnkempoBaTth BbIXoAb!, NOKa
He OyAeT QOCTUrHYTO cornacue u T.n.

[laHHbI MeToA He ycTpaHsieT OLWUOOK, HE BbISIBIIEHHBIX NPU MPOEKTUPOBaHMM Nporpamm, a
Takke oNBOK B HTEpNpeTauun cneuudukaumm, ogHako OH ABNAETCA CPeaCTBOM AN obHapyxe-
HUA 1 MacKupoBaHuA oLWNBOK, npekae Yem OHU CMOTyT NoBNUATbL Ha 6e30MacHoCTb.

MoapobHoe onncaHve paHHOro metofa/cpeacTea npueeaeHo 8 [116] — [119].

B.3.6 BoccTtaHoBMeHue npeabiaywero CoOCTosiHus
Lens — obecneyeHne ncnpasneHust byHKUMOHANbHBIX Onepauunii Npy HanuuuM oaHoW Wnu

HECKOIMbKUX OLLNBOK.

Mpumevarnune — Ccbilka Ha AaHHbI MeToa/cpeacTso npueedera B FTOCT 34332.4—2021 (npuno-
XeHue A, Tabnuua A.2).

Onucanve. lMNpn oBHapykeHUn oWMBKM cucTema BO3BPaLLAeTCs B NepBoHaqanbHoe BHYTPEH-

Hee COCTOsHWE, NPaBUNBbHOCTL KOTOPOro Gbina nofTeepxkaeHa paHee. [aHHbIi MeTon npearnona-
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raer 4acToe COXpaHeHWEe BHYTPEHHEro COCTOSHUS B TaK Ha3blBaEMbIX YETKO onpefeneHHbIX KoH-
TPOMbHbBIX TouKaX. CoxpaHeHue MOXeT BbiTb BbINOMHEHO rmobanbHo (ans Bcen 6asbl AaHHbIX) U
HACTUYHO (A715 USMEHEHWI TOMBKO MEXAY KOHTPOMbHbLIMY Toukamu). Mocne aToro cucrema gorkHa
YCTP@HUTL N3MEHEHMA, NPousoLIeaLLINe 33 3TO BPEMS MyTem 3aHECEHUs B XypHan (aygutopckoe
OTCne}uBaHue NeiCTBUIA), KOMNEHCaLun (BCe pesynbTaThl 3TUX W3MEHEHMI aHHYNVPYOTCa) Unn
BHELUHero (pyyHoro) crnocoba.

MNMoapobHoe onvicaHne aaHHOro meTona/cpeacTsa npusegeHo B [120], [121].

B.3.7 MexaHU3Mbl NOBTOPHbIX NOALITOK napupoBaHusa c6os
Llenb — napupoBanue o6HapysxeHHoro c6os ¢ MOMOLLbIO MEXAHWSMOB MOBTOPHbIX MOMBITOK.

MpumevyaHue — Ccbinka Ha faHHbIi meToa/cpeacTso npuseseHa B FTOCT 34332.4—2021 (npuno-

XeHue A, Tabnuua A.2).

Onucanve. B cniyyae oBHapyxeHWsi c60s N oWwn604HOro YCroBWsA NpeanpuHUMaroT nonsiTku
MapupoBaHna cOosi Ui BOCCTAHOBIIEHNS CUTYaLMK NyTeMm MOBTOPHOrO BbINONHEHWNSA TOr0 e Koa.
BoccraHosrieHne ¢ NoMoLLbio MOBTOPHOM MOMBITKA MOXET 6biTh MOMHBIM B BUAE nepesarpysku u
MOBTOPHOrO nycka npoueaypsl, 6o HebGonblMM B BUAE NepennaHupoBaHns U MOBTOPHOrO nycka
3afaqn nocne BbINOMHeHVs! GrIOKMPOBKA NO BPEMeHU NporpaMmbl hnwynpasnmomero Aencreus
3apa4n. MeTozbl NOBTOPHOM NOMBITKN LLIMPOKO MCNONb3YIOT NPU KOMMYHUKALIMOHHbIX CBOSIX UNnu npw
BOCCTaHOBNEHW OT OWNOOK, 1 YCNOBUS MOBTOPHOIA MONBITKM MOTyT ObiTb OTAENEHbI (hraxkamu oT
OLLNGKYM MPOTOKONa CBA3U (KOHTPONbRAs CyMMa U T.A.) WX OT NOATBEPXKAAIOLIErO OTBETa BrOKU-
POBKW MO BPEMEHN KOMMYHUKaLMN.

MoapobHoe onvcaHve gaHHoro MeTofa/cpesCcTBa npuBeseHo B [122].

B.3.8 MNocTeneHHoe oTkmouenmne yHKuMM
Liens — obecneyenne npurogHocTu Hanbonee KPUTUHHBIX CUCTEMHbIX PYHKLMIA, HECMOTpS

Ha OTkasbl, MyTEM UrHOPMPOBAHUSA HAUMEHEE KPUTUUHBIX (OYHKLIMIA.

Mpumevyarnue — Cebinka Ha AaHHbIi meTog/cpeactso npuseaeHa 8 FOCT 34332.4—2021 (npwu-
noxetune A, Tabnuua A.2).

Onucanue. JaHHbii MeTos ycTaHaBnMBaeT NPVOPUTETLI AN PasnUYHbIX OYHKUWA, BbINOMHSA-
emMblx cucTeMon. MpoekT cosgasaemon 3/3/M3 CB3C cuctembi rapaHTUpyeT, YTo B Cryyae Hepo-
CTaTOYHOCTU PECYPCOB AANA BBINOMHEHMS BCEX CUCTEMHBIX (YHKLT yHKUMA BbICLUErO NpUopuTeTa
ByayT BbINOMHEHL! B NpeanoYTeHue (yHKLAM Bonee HU3KOTO NpuopUTETa. Hanpumep, dyHkLmn
perucTpauun ownbk1 u cobbITUA MOrYT OKasaTbCA 3agadelt 6onee HU3KOro npvopureTta, 4em cu-
CTEMHbIE (PYHKUMM YrpaBneHns, u B 3TOM cnyyae ynpaeneHve cuctemon BygeT npopaorKaThes,
Aaxe ecrniv AC uns-3a perucrpaLm olwmbku OKaxyTcsi HepaboTocnocobHbIMK. Bonee Toro, ecrim AC
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YNpaBieHns cMCTEMON OKaXyTCs HepaboTocnoco6HbIMM, a AC perucTpaumum oGOk OCTaHyTCA pa-
botocnocoGHbIMK, To AC perncTpaLmm ownbok BO3bMYT Ha ceBsi hyHKLMIO YNIpaBreHus.

AaHHble coobpaxkeHnst OTHOCATCA B OCHOBHOM K AC, HO OHI NPUMEHUMBI TAKKE U K CUCTEME B
tenowm, Bkritoyas MO. [laHHbie coobpaxeHuns LODKHbI YUMTBIBATCS, HAYMHAS C CaMbIX paHHUX aTa-
NOB NPOEKTUPOBAHWS.

MoapoBHoe onucaHne aaHHOro MeToAa/cpeAcTsa npuseaeHo B [123], [124].

B.3.9 UcnpasrieHne ownbok MeTofamu CKyCCTBEHHOTO MHTENNEKTa

MpumevyaHune — Ccbinka Ha AaHHbIl MeToa/cpeacTso npueeaeHa B FTOCT 34332.4—2021 (npu-
noxeHue A, Tabnuua A.2).

Llenb — peanusosaTb cnocoBHOCTL rMbko pearnpoBaTh Ha BOSMOXHbIE Yrpo3bl 6e3onacHo-
CTU C NCNONb3oBaHNeM coyeTaHns MeTO40B U MOLENEeN NPOLECCoB, a Takke HEKOTopbie Crnocobbl
©e3onacHoCTH B pexvmMe OHNalH U aHan3a HafaeXHOCTY.

Onucatve. ins pasnunyHbIX kaHanos cessu 3/9/M3 CBE3C cucTembl RPOrHo3npoBaHue (Bbi-
uMcneHve TeHaeHUMI), ucnpaenexne ownbok, obcnyxmuBaHme u KOHTPONUpYIOLWNE AENCTBUS MO-
FyT AOCTATOYHO 3((PEKTUBHO MOSAEPKNBATLCA CUCTEMaMM, OCHOBAHHBIMU Ha METOAAX UCKYC-
CTBEHHOro MHTennekra. MNpasura Ans TakMx CMCTEM MOryT BbiTb CO3AaHbLI HEMOCPEACTBEHHO M3
cneumdukaLmin 1 NpoBepeHbl Ha cooTBeTCTBKE. C NOMOLLbLIO METOA0B CKYCCTBEHHOrO WHTEN-
NIeKTa HeKoTopbIe oWKbkM obLiero xapakTepa, nonagaolre B cieuuduKkaLmm, ANsS yCTpaHeHNs
KOTOPBIX Y€ CYLLECTBYIOT HEeKOTOpbIe MpaBKna NPoeKTUPOBaHWA U peanvsaumi, MoryT 6biTb 1c-
KNtoYeHb!, 0COGEHHO Mpu NpeAcTaBreHun KOMGMHaLUIA Mogenen n MeToaos (OyHKLMOHANbHLIM
“nu onncaTenbHbIM CnocoGom.

MeToabl BIGMPAIOT Tak, YTOBbI OLWNGKM MO BbiTh YCTPAHEHB! Vi BIUSHUE OTKA30B MUHM-
MU3MPoOBaHO Ans obecrneveHuns Tpebyemoi nonHoTL 6e30nacHoCTH.

MpumevarHue — MNpeaynpexaeHue o6 NCNPaBNEHNM OLLIMGOYHBIX AAHHBIX (cm. B.3.2) 1 06 oTpuua-
TE/NbHbLIX pEkOMEeHAALMAX NpUMEHeHNs fanHoro metoAa [cM. FOCT 34332.4—2021 (tabnuua A.2, nyHKT 5)].

Moapo6Hoe onucaHne AaHHOTO MeTofa/CpeacTsa NPMBEAEHO B [125] — [127].

B.3.10 AuHaMunyeckas pekoHduUrypaums
Llerib — oBecneveHune dyHkumoHansHocTn 3/3/M3 CB3C crcTembl, HECMOTPSA Ha BHYTPEHHWI

OTKas.

MpumevaHue — Ccbinka Ha faHHbIA METOA/CPEACTBO rpuBeaeHa B FOCT 34332.4—2021 (npuno-

XKeHue A, Tabnuua A.2).
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Onwucanue. Jlorudeckyio apxutektypy 3/3/13 CB3C cuctembl BbiBUpaloT TakoW, YTobbl ee
MOKHO 6bINO peanusoBaTb Ha NOAMHOXECTBE AOCTYMNHbIX CPEACTB CUCTEMbI. JIornyecKas apxmTek-
Typa fomkHa GbiTb cnocobHa K 0OHapyXeHUo 0TKkasa B hn3nYecknx cpeacTsax 1 JansHenLuern no-
BTOPHOW peanusauui NOrM4eckon apxXmMTeKTypbl Ha ApYroM MNOAMHOXECTBE HOCTYMNHbIX CPeacTs,
OCTaIOLLUUXCA hYHKUMOHUPYIOWMMIU. HECMOTPA Ha TO, UTO AAHHbI METO/, B OCHOBHOM, Tpaauuu-
OHHO OrpaHuUyYeH TOSbKO BOCCTAHOBNEHNEM 0TKasaBLumMx mogynen AC, oH NpUMEHUM Takxke K omnb-
kam B MO npu Hann4mMm JOCTATOUHON «U3BLITOYHOCTY BPEMEHU NPOroHa» Afs MOBTOPHOro BbiNonN-
HEHMS NPOrpamMMbl UMK MPU HANUYMK [OCTATOYHBIX M3BBITOMHBIX AaHHbIX, KoTopble obecrnevar He-
3HAUUTENBHOE BNMAHWE OTAENBHOTO U U30ONMPOBAHHOIO OTKasa.

[aHHbllh MeTO4 cnedyeT yunTbiBaTh Ha NEPBOM 3Tane MpoeKTMPOBaHUA CUCTEMBI.

MonpobHoe onucaHue AaHHOro meToaa/cpeacTea npuseneHo B [128).

B.3.11 Be3onacHocTb M paGoTa B XXECTKOM peanbHOM BpeMeHWU. ApXuTekTtypa ¢
BpeMeHHbIM pacrnpegeneHmem
Liens — obecrnieyeHne KOMMNOHYEMOCTU 1 NPOCTON peanusauynn obecneyeHns oTKasoycTow-

HYUBOCTU B KPUTUHECKUX K Bes3onacHoCTN cucreMax, JEeNCTBYIOLLUX B YCIOBUAX XECTKOro pearb-

HOTO BPEMEHMU.

MpumevyanHue — Ccbinka Ha gaHHbin meToa/cpencteo npueefeHa B FTOCT 34332.4—2021 (npu-

noxenue A, Tabnuya A.2). .

OnucaHve. B apxuTekType cUCTEMbI C BpeMerHbIM pacnpeperneHuem (TTA) Bce AencTsus cu-
CTEMb! UHALMMPYIOTCA W BbINOIHAKTCA MO yripaBneHmem rrnodarnbHom (KeCTKOR) CUCTEMbl CUHXPO-
HUsaumn. Kaxxgomy NpunoxXeHuo npucBoeH (MUKCUpoBaHHbIN BPEMEHHON CMOT Ha LUMHE C BPEMEH-
HbIM pacnpefeneHem, BO BpeMst KOTOPOro NPOMCXOANT 0BMEH COOBLLEHUSIMU C SPYMIMIA NPUIio-
XKEHUSMU, MOITOMY KaXK4oe MPUNOXeHNe MOXET BbINOSTHATE OOMEH TOMbKO COrMacHO XEeCTKO onpe-
AenenHomy pacrnvcaHuio obmeHa. B ynpasnsemblx coObITUAMM CUCTEMAX CUCTEMHbIE [AeNCTBUSA
NHULMKPYIOTCA CRyYaiHbiMyi COBBITUAMU B HENpPeAcKasyemble MOMEHTb BpemeHu. [nasHbie npe-
NUMYLLIECTBA apXUTEKTYPbl C BPEMEHHbBIM pacripeeneHnem cneayouwme:

- CNOcOBHOCTL 3HAUUTENBHO YMeHbLAaTL yeunus, Tpebyemble 4na TECTUPOBaHUA U creyndu-
KaLyun cucTemsl;

- npocTas peanusaums obecrneyeHnss OTKa30YCTOMYMBOCTU, KOTOpas Oeraer apXuTekTypy
O4YeHb BoCcTpeboBaHHON ANA KPUTUYECKNX K 6e30MacHOCTU NPUNOXKEHWI;

- IpUMeHeHune rnobarbHO CUHXPOHU3MPYEMOro BpeMeHn obrierdaeT NpoeKkTnpoBaHne pacrpe-

AeNeHHbIX CUCTEM peanbHOro BpeMeH!.
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MNepepaya mexay yanamm BbINOMHSETCSH B COOTBETCTBIN C NMPOTOKOSIOM BPEMEHHOIO pacrpe-
Aenexns pecypcos (TTP/C) cornacHo cTaTuyeckoMy pacnincaHunio obmeHa, B paMKax KOTOporo pe-
waeTen, koraa nepegarb COoBLEHNE 1 ABNSETCA NU NOSyYeHHoe COOBLLEHNE BaXKHBIM NS KOH-
KPETHOTO 3NeKTPOHHOro MoAyrns. [ocTyn K WhHe peannsyeTcs Nno cxeme ¢ onpegeneHHbIM nepuo-
AUHECKNM pacrnucaHuem B pexmme MHOXECTBEHHOro [oCTyna ¢ pasgeneHvem spemenn (TDMA),
CBA3aHHON ¢ rnobanbHbIM BpeMEHEM.

Mpotokon TTP/C rapaHTupyeT yeTblpe Hasosbie yonyru (6asosble cnyxbbl) B ceTn yaros TTA
CUCTEMbI;

- AeTEPMUHVPOBaHHasn nepefada cooblleHnin B CTPOro onpeaeneHHble MOMEHTbI BPEMEHH.
Mepepaya COOGLLEHMIA OT BLIXOAHOIO NOPTa MepefatoLLero areMeHTa K BXOAHbIM NopTaM nonyya-
OLUX 31EMEHTOB B Npefernax anpuopHO K3BECTHOTO BpeMeHHOro uHTepeana. OTkasoycTonumsas
TpaHcnopTHas cnyxba, npeanaraemas KOMMYHWUKALMOHHOM YCMyroil ¢ BpeMeHHbIM pacnpenene-
HUEM, KOTOpas AOCTYNHa Yepe3 BPEMEHHOW MHTEP(EINC C CETEeBbIM 3KPaHOM, YCTPaHSET nepeaavy
OLWMBOK yNnpaBneHnsi NPOEKTOM 1 MUHUMUSNPYET CBSA3b Mexay snemenTamu. INepegava coobLue-
HWiA B CTPOrO ONpeferieHHble MOMEHTbI BPEMeHY, C MUHUMANBHOW 3348PXKKOM U C MUHUMATbHLIMM
hnyKTyauusimm, KpanHe BaxHa ANS JOCTXKEHUS YCTOWUMBOCTA YNPABMEHUs B NPUNOXEHUAX pe-
anbHOro BpEMEHU;

- OTKa30yCTOMYMBAA CUHXPOHM3aLMA. KOMMYHMKALIMOHHBIA KOHTPOSTIEP (8 He LieHTPparbHbIN
CepBep) reHepUpyeT OTKAa30yCTOMYMBLIA CUHXPOHUBUPYHOLMIA rMOBaNbHEIN BPEMEHHON cUrHarn (c
TOYHOCTbIO 0 HECKOJIBKUX TaKTOB), KOTOPbLIM 06eCneYeHbl NOACHUCTEMBI Y3I0B:

- KOHTPOMb LIENOCTHOCTW AaHHbIX Npy cosix B yanax (cnyxba uenocTHocTh). KoMMmyHuKaLm-
OHHbIA KOHTPOMNEP COObLIaeT KaxaoMy «MUHUMArbHOMY SreMeHTy 3ameHbl» (SRU) o cocTosiHum
ocTanbHbiXx SRU B knactepe ¢ BpeMeHHOM 3aAepXKOM MeHbLe ogHoro payHaa TDMA;

- CTporas usonauus coosi. 3noHamepeHHo AedekTHas noacucTema yana (BKoYas ee rnpo-
rpammHoe obecrieueHmne) MoxeT copMmnpoBaTh OLNGOUHbBIE BLIXOAHBIE AaHHbIE, HO HUKOFGA He
CMOXET BMELIaThCA Kakum-nmbo cnocobom B KOpPpekTHyo paboTy OCTamnbHOM 4YacTu knactepa
TTP/C. HesocnpuHumaemocTb 605 BO BpEMEH rapaHTUpyeTCcA nosefeHnemM KOMMYHUKALIMOHHOrO

KOHTponnepa, peanuayoLero BpEMEHHOE pacrpeaeneHve.

MpumedyaHue — CywecTByIOT Apyrie NPOTOKOMbI C BPEMEHHbIM pacrpefeneHnem: FlexRay un TT-

Ethernet (MHTepHeT ¢ BpemeHHbIM pacnpegeneHuem).

Moapo6Hoe onncaHue AaHHOro MeToaa/cpeacTea npviBegeHo B8 [129] — [131].

B.3.12 YHuBepcanbHbIi A3bik nporpammuposanus (UML)
Llene — oBecnevenHue ncuepnbiBatoLLero Habopa HoTaLuuii AN MOAENMPOBAHUS Tpebyemoro

noBegeHUsA CIOXHbIX CUCTEM.
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NMpumevarHue — Ccbinka Ha JaHHbI MeTog/cpencTso npueeaeHa B FOCT 34332.4—2021 (npuno-

xeHue E, Tabnuuya B.7).

OnucaHve. YHuBepcanbHbii A3bIK nporpammupoBanus (UML) — aTo HaGop TpeGosaHuit 1 Ho-
Tauuin NPOEKTUPOBAHUSA, KOTOpble npegHasHavyeHbl o6ecneynTb BCECTOPOHHIOW MOAAepKKY Npo-
tieccy paspaboTku NO. HekoTopble yactu UML ocHOBaHbI Ha HOTaUMSAX, BrepBble NOABUBLLMXCS B
ApYyrvux Metofax (Takux Kak anarpamma nocnefosaTenbHOCTel U guarpamMmmbl Nepexonos), a apyrvie
HoTauum yHukarsHet B UML. UML o4eHb 6r1M30K K 00 bEKTHO-OPUEHTUPOBAHHOMY 513bIKY, XOTS HEKO-
TOpbIE 13 HOTALMI MOTYT HE UCMOSb30BaTLCA B 0O BEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpPOBaHNN.
UML roaaepxuBaeTcs MHOTMMY KOMMEPYECKy AOCTYNHbIMU MHCTpyMeHTamu CASE, MHorve 13 ko-
TOPbIX CNOCOBHBI aBTOMaTUYECKN reHeprpoBaTh NPorpamMMHbie Koabl U3 mogenein UML.

Hogglﬂzwl UML, koTopble 0ObiMHO NPUMEHSIOT AN5t COCTaBNEHNs crieumdrikaumm 1 NpoekTnpo-
BaHWA bB—en%;—reM/cnenyroLume:

- AMarpammbl KNaccos;

- NpeUeseHTbI;

- Quarpammbl LeEACTBUIA;

- Anarpammbl Nepexonos (ouarpammbl COCTOAHWUIRA);

- Auarpammbl NocrneaoBaTeibHOCTEN.

Opyrve Hotaumn UML oTHocsitcs k npegcTtaBneHuto npoekra apxutextypbl MO (CTpyKTYpbi
MO), Ho B JaHHOM MNYHKTE HEe paccMaTpusaleTces.

Ounarpamma nepexofos onucaxa B 5.2.3.2, a guarpamvima nocneposartenbHocTeil — 8 B.2.14.
OcraribHble HOTaLMKU OnMcaHbl B CEAYIOLMX TPeX wamaX.

B.3.12.1 AQunarpammebl knaccos

Huarpammbl knaccoB onpeaensaT Kriacckl 00bEKTOB, KOTopble AOMKHBLI ObITh MCMONb30BaHbI
B [10. OHu ocHoBaHbI Ha Bonee paHHKX cxemax aTpubyT — CBSI3b — CYLLHOCTb, HO afanTUpoBaHsbI
K o6be}crHo-opmeHTmposaHHomy NPOEKTUPOBaHuMo. Kaxkablil knacc (M3 KOTOPOro ofuH wurn Gonee
aKsemMmnapoB ByAyT UCMONb30BaTLCA B kayecTBe OOBLEKTOB BO BPEMS BbINOMHEHUS) NPeCcTaBeH
NPAMOYTofbHUKOM, a pasnuyHble OTHOLLERWUS MEXY Kraccamm NnokasaHb! MMHUSMIA UM CTPenKamu.
K cxeme moryT 6biTb AoGaBneHbl onepauum Unnm MeTogbl, npeararaeMble KaxkabiM Knaccom, u at-
pubyTbl AaHHBIX KaxkAoro knacca. NpeacTaBnsieMble OTHOLLEHWUA COCTONAT Kak U3 CCbINOYHbBIX OTHO-
LLUEHW C yKa3aHWEM WX KpaTHOCTM (IK3eMnnsp knacca A MOXeT 06paTUTbCS K O4HOMY Uy HECKOTb-
KuMm 3Kk3emnrsipam knacca B), Tak u U3 OTHOLWEHWI cneyuanusagum (knacc X — yTOYHEHMe Knacca
Y) BO3MOXHO, C JOMOMHUTENbBHBIMW MeTodamu 1 atpubytamm. MoxeT 6biTb M306paKeHO MHOXe-
CTBEHHOE HacnegoBaHue.

B.3.12.2 lMpeueneHTs!

MpeueneHTbl obecnevmBaloT TEKCTOBOE onucaHue Tpebyemoro noBeaeHns CUCTEMbI B COOT-
BETCTBUM C onpedeneHHbIM cleHapuem, 06blYHO C TOYKM 3PEHUSI BHELLHUX areHToB, BKMOYas nosb-
3oBaTenen CMCTeMbl U BHELUHMX cucTeM. [nsa npeacTaBneHus 4ONONMHUTENbHOrO NoBeAEHUS, 0Co-

OeHHo B cnyyasax OWMBOUYHBIX OTBETOB, BHYTPW OaHHOIo npeuenexdrta MoryT ObITb MCNONb30BaHbI
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aneTépHaTMBHbIE NOACLEHapuK. YTobbl obecnevnTb AOCTATOMHO MOMHYO creunduKkaLnilo cUcTem-
Hbix TpeboBaHuii, paspabaTeiBaloT Habop NpeLefeHToB. lNpeueneHTs MOryT GbiTb HaYanbHON ToY-
kol ans paspaboTku Bornee cTporux Mogenen, Takux Kak AvarpaMmmbl nocreaosaTensHOCTeN 1 gna-
rpammbi 4eACTBUN.

HAuarpammel npeueneHTos obecrneynBaoT NUKTOrpachmveckoe npegcTaBneHne cucTembl U
@reHTOB, KOTOPbIE BKMIOYEHbI B MPELIGAEHTbI, HO OHO HE CTPOroe, TaK Kak A4S crieLmdrKaLmn Bax-
HbIM SIBMAETCA TONbKO TEKCTOBOE ONUCaHNE MNpeLeeHTa.

B.3.12.3 [luarpammbi geiicTauii

Avarpammbl 4eACTBUIA NOKa3bIBAIOT HAMEYEHHYIO NOCTea0BaTeNbHOCTb AeiCTBUA, BbINOMHA-
emblIx arnemeHTom MO (HacTo o6bekTom B 0OBEKTHO-OPUEHTUPOBAHHOM NPOEKTE), BKNOYAsA Noche-
AOBaTENbHOE N UTEPATUBHOE NOBEEHNE (HEKOTOPLIE acrekThl O4eHb MOXOXW Ha 6rok-cxemy). Aua-
rpammbl 4eNCTBUI NO3BONAIOT ONMUCaTh NapanfensHble ASHCTBIAS ANS HECKONbKAX SMEeMEHTOB G
yKasaHuem B3auMonenCTBUIN MeXAY 3TUMM SrieMEeHTaMK CTPENKaMu Ha Avarpamme. TOUKN CUHXPO-
HU3aLWUY, B KOTOPbIX AEUCTBWE [0 Ha4Yana ero BbIMOMHEHNS LOMKHO OXWAATE OANH UM HECKOMBKO
BXOZAHbIX MOTOKOB OT APYrvX AeicTeuiA, 0603HaYaloT CYMBOSTOM, NMOAOGHbLIM y3ny ceTu MeTpu.

Moppo6Hoe onucaHve aaHHOro mMeToAa/cpeacTea rnpuseneHo B [113].

B.4 UHcTpyMeHTbI pa3paboTKu U SI3bIKK rnporpamMMupoBaHua

B.4.1 Ctporo TMnu3npoBaHHbIe si3bIkv NPOrpaMMUPOBaHUS
Liernb — cHikeHre BepoATHOCTY OWIMGOK NyTEM UCMOMb30BAHMUS S3bIKA, KOTOpbI oBecneyu-
BaeT BbICOKUM YPOBEHbL NPOBEPKN KOMIUMATOPOM.

MpumeyvyaHue — Ccbinka Ha AaHHbII meTog/cpeacTso npusegeHa 8 FOCT 34332.4—2021 (ripu-
noxexue A, Tabnuua A.3).

OnvcaHwe. Ecnn ckoMnunvpoBaH CTPoro TUNU3MpoBaHHbI A3bIK NMPOrpamMMUpPOBaHKs, To NPo-
BOAUTCA MHOr0 NPOBEPOK MO UCMONbL30BAHMIO TUMOB NEPEMEHHLIX, HaNPUMED, B BbI30BaX npouenyp
W AOCTYNE K BHELUHWM AaHHbIM. KOMMUIALMS: MOXET oKka3aTbCsi 6e3ycneLuHoii, u 6yger BbiaaHo co-
obujeHue 06 owmnbke npu MOGOM UCONL3OBAHUNM TUNA MepemMeHHbIX, KOTOPOE HE COOTBETCTBYET
3apaHee yCTaHOBIMEeHHbIM NpaBunam.

MopoGHble AsbIkM OGLIYHO MO3BOMSAIOT ONpesensTh YCTaHOBMEHHbIE MOMb30BaTENEM TUMbI
A8HHBIX Ha OCHOBE TWMOB AaHHbIX 6a30BOro Asblka (HaNpUMEP, LEenoe YWCIO, BELLECTBEHHOEe
4MCro). 3aTeM 3TW TUMbI MOTYT BbITh MCMONL30BAHbI TaK e, Kak 1 Ga3oBbIi TH. BeoasaT ctporue
MPOBEPKN, YTOBLI rapaHTUPOBaTL KCMOMNbL30BaHNE NPABUILHOMO TUNa. OTu NPOBEPKX NPOBOAST ANS
BCEV MPOrpamMmbl, Aaxe Crv OHa NOCTPOEHA U3 OTAEMbHbIX CKOMIMUIMPOBaHHbIX Mogynen. [laHHbie
MPOBEPKA rapaHTUPYIOT Takke, YTO YNCMO U TWN apryMEHTOB KOHKPETHOI Mpouemdypbl COOTBeT-
CTBYIOT HACNY U TUMY apryMEHTOB B €€ BbI30BE, AaXeE €CIM K Hell 06pallaloTCs U3 OTAENbHO CKOM-

MATMPOBAHHBIX MPOrPaMMHbIX MoAYNei.
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CTporo TMNn3upoBaHHble A3bIk OBLIYHO OBECTeYnBaOT Apyrve acnekTbl NPOBEPEHHONR Ha
NPaKkTUKe TexHukK 110, Hanpumep, nerko aHanusupyemble CTpykTypbl yripasnenus (if... then...
else..., do... while... u T.1.), koTopble MPMBOAAT K YETKO CTPYKTYPUPOBAHHBLIM NporpaMmam.

TunuuHbIMA  NpUMepamn  cTporo TUNN3NPOBaHHBIX A3bIKOB sBnsloTcs PASCAL, Ada u
MODULA 2.

MogpobHoe onucanmne fgaHHoro meToaa/cpeacTsa npriBeseHo B [104].

B.4.2 NoagMHOXecTBO fi3blka

MpumeyaHune — Ccbinka Ha gaHHbIi MeToa/cpencTso npuseneHa B NOCT 34332.4—2021 (npu-
noxexue A, Tabnuya A.3).

Llerns — cHXeHne BeposiTHOCTM BHECEHMS MPOrpaMMHbIX OLLMGOK 1 NOBLILLEHME BEPOSITHOCTY
0BHapyXeHWst OCTaBLLMXCS OLUNBOK.

Onwcanne. Asbik uccriegyrot ANA ONpefeneHna NporpaMmHbIX KOHCTPYKLWIA, NOABEPKEHHbIX
oLMGKam nMBo CroXHbLIX Ar1s aHanusa, Hanpumep, rpy 1cnonb3oBaHUM METOAOB CTaTUYECKOro
aHanusa. Mocne aToro onpenensoT A3biKOBOE NOAMHOXECTBO, KOTOPO® WCKIOYAeT Takme KOH-

CTPYKLMN.

B.4.3 CepTudmumpoBaHHble CpeAcTBa u cepTUPULMPOBaHHbIE TPAHCAATOPbI

Llens — okasaHue nomowym paspaboTunKy Ha pasnuuHbIX sTanax pas3paboTku MO B UCHOMb-
30BaH!N HEOOXOAUMBIX UHCTPYMEHTANbHBLIX CPEACTE, KOTOpbIe, rAe 3TO BO3MOXHO, [OMKHBI BbiTh
CepTUULIMPOBaHLI ¢ TeM, 4ToBbi oBecneunTs KOHKPETHYIO CTeneHb yBEPEHHOCTU B KOPPEKTHOCTU
pesynbTaTos.

onerre A,

{
Mpumeyanne — Ccbinka Ha gaHHbIk MeToa/cpeacTso npusegena 8 FOCT 34332.4—202?(36-
rvya A.3).

Onucanve. CepTrdrKaLmio MHCTPYMEHTAMBbHBIX CpeacTs B 0bLem cryyae fonyckaeTcs npo-
BOAUTL HE3aBUCUMO B HALMOHAMNbHLIX OpraHax rno cepTudvkaummu no HesaBucumomy Habopy Kpu-
TEPUEB, HaXOAALLEMYCH, KaK MPaBUIIo, B MEXIOCY4apCTBEHHBIX UK MeXayHapoaHbIX cTaHgapTax.
B naeansHom criyuae MHCTpyMeHTamnbHbIe CpencTsa, MpMMeHsIeMble Ha BCeX CTaAmMax paspaboTku
(paspaboTka crieLmduKaLmm, NpoekTUpoBaHe, KOAVpOBaHWe, TeCTUpoBaHME U OLEHKA COOTBEeT-
CTBUS), 1 T U3 HNX, KOTOPbIE UCTIONb3YIOT B ynpasneHnn KoHUrypawmen, AomkHb! BbiTb cepTdy-
LMpoBaHbl.

B HacToswwee Bpems perynspHbiM npouenypam cepTuduKkaLm NOABEPrarTes TONbKO KOMMU-
NATOPbI (TPAHCNATOPbI); CEPTUDMKALWI MPOBOAST HaumroHarnbHbIMK OpraHamu no cepTucukaumu,
KOTOpas 3akrto4aeTcs B MpoBepke KOMMUMATOPOB (TPAHCISTOPOB) Ha COOTBETCTBME mMexgyHapopa-
HbIM CTaHAapTam, HanpuMmep, ons s3bikos Ada unm PASCAL.
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BaxHo oTmeTnTh, 4To CepTUULMPOBaHHbIe WHCTPYMEHTarbHbIE CPeACTBa U CepTURULMPO-
BAHHbIE TPAHCIATOPbI 0OBIYHO CEPTUMULIMPYIOT TOMBKO Ha COOTBETCTBUE CTaHgapTaM Ha CooTBeT-
CTBYIOLLWIA A3bIK NN NpoLiecc. OBbIMHO UX HUKAK He CePTOULMPYIOT Ha COOTBETCTBME CTaHaapTam
no 6esonacHocTy.

MonpobHoe onucanne aaHHoro MeTofa/cpescTea npuBeseHo B [132].

B.4.4 UHcTpymMeHTanbHLIe cpeacTea u TPAHCAATOPbLI — NOBLIWEHNE YBEePEeHHOCTU Ha
OCHOBaHUM onbITa UCNONb30BaHUS
Uenb — vckniovenme niobeix npobnem, 06ycnoBneHHbIX ownbkamm TPaHCnATOpa, KoTopble

MOTYT NOABUTLCS BO BPeMs paspaboTki, BeputhukaLmm 1 aKCrnyaTaumy NporpaMmHOro nakera.

MpumevyaHue — Ccbinka Ha gaHHbIN meToa/cpeacTso npusegeHa s FOCT 34332.4—2021 {npu-

noxetwe A, Tabnuua A.3).

Onwcanve. TpaHcnsaTop UCNONb3YIOT B TeX cryyasix, rae He 6bi1o foKa3aTenbeTs HeHagne-
KALLEro MCMONHEHNs MHOTUX Npeapbiaywwmx npoekTos. Ecnu OTCYTCTBYET ONbIT 3KCMnyaTaumu
TPaHCIATOPOB N B HUX 0OHapyXeHb! Nobble N3BECTHbIE CepbesHble OLNOKK, TO OT TaKMX TpaHc-
NATOPOB CnejyeT oTKasaTbCA, ECMN TONBbKO HET Kakux-nubo APYruX rapaHTuit KOpPEKTHOM PaboTbl
TpaHcnaTopa (cMm. B.4.4.1).

Ecrin B TpaHcnsTope BoisiBReHbl HeGorbLume HEA0CTaTKK, TO COOTBETCTBYIOLME A3LIKOBbIE
KOHCTPYKLUMU B NPOEKTaX, CBA3AHHBIX C 6e30nacHOCTbIO, He NPUMEHSIIOT.

HpyrvimM BapuaHTOM UCKMIOYEHNS npobnem, o6ycnosneHHbIX oWwnGKamm TpaHcnaropa, Aens-
€TCA orpaHnyeHne Asbika 40 ero obLLencnonL3yemslx KOHCTPYKLWIA.

HepopabotaHHble TpaHcnATOpbI CnyXat cepbesHbIM npensTcTanem B NGO paspaboTke
nporpamm. Takue TpaHcnsTopbl B 06Lem Cly4ae genaiT HeBO3MOXHOW paspaboTky CB MO,

B HacTosiwee Bpems OTCYTCTBYIOT METOAbI MOATBEPXKAEHNSI KOPPEKTHOCTU BCEro TpaHcns-
TOPa Wi OTAENbHLIX ero YyacTeii.

B.4.4.1 CpaBHeHue ncxoaHbIx NporpaMm 1 UCNoHUMBIX KOO OB

Llene — y6eauntbes B Tom, 4to WHCTPYMEHTEI, nCcnonb3ayemble Ans cosgaHus obpasa PROM.
He BHOCAT B HEro HUKaKux oLnboK.

Onucanve. O6pas PROM obpaTHO npeobGpasyioT B COBOKYNHOCTb «OOBLEKTHbIX» Moayneil.
3TN «0BBEKTHbIE» MOAYynM npeobpasyoT 06paTtHo B thaiinbl accembrepa, koTopbie 3atem, ¢ no-
MOLLbIO COOTBETCTBYHOLUMX METOLOB, CPABHUBAKT ¢ PaKTUYECKUMU UCXOAHBIMU chaiinamu, uc-
nonb3yemMbiMu nepBoHaYansLHoO Ans paspaboTku PROM.

OcHoBHoe npeumyLlecTBO aaHHoro METOAa COCTOWT B TOM, YTO WHCTPYMEHTBLI [KOMNUNS-
TOPbI, PEAAKTOPbLI CBA3EN (KOMMOHOBLYMKM) U T.1.], ncnonbsyemble Ans paspabotku o6pasa
PROM, He TpeGyioT noaTBEp)aeHms COOTBETCTBMA. 3TUM METOLAOM MPOBEPAIOT MPAaBUALHOCTL
npeobpa3soBaHus KCXOAHOro daiina, ucnonb3yemoro 4ns KoHkpeTHok CEC.

MNonpobHoe onucanne gaHHoro MeTopalcpeacTsa-npuseaerc5{133].
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B.4.5 Bu16op noaxopsiero sisbika fporpamMmmMupoBaHus
tlenb — oBecneyeHne B makcUManbHoOW cTeneHu TpeboBaHMiA HacTosLero cTaHaapTa Ans
CneLManbHoro salwuLLiaoLLero nporpamMMmMpoBaHmns, CTPOroil TUNU3aLMK, CTPYKTYPHOro Nporpammu-
POBaHNA 1, BO3MOXHO, CyXaeHWA. BuiGop noaxogsaLuero sisbika nporpammMuposaHis obecrieunsaer
nerko BepuduUMpyemblid Kog U NpocTble npoueaypel paspaboTku, BepudmKaLmm v akeryaTaumm

nporpamMm.

MpumeydaHue—Ccbinka Ha JaHHbIN meToA/cpeacTso npuseaera B FTOCT 34332.4—2021 (npuno-

KeHue A, Tabnuua A.3).

Onvicanune. Asbik NPOrpaMMUPOBaHNS [OMKEH GbiTh MONHOCTbIO U OAHO3HAYHO ONpeAeneH.
A3bIK AOIDKEH BbITb OPUEHTUPOBAH Ha NOML30BATENS AU npobnemy, a He Ha NPOLIECCOp UMK NRaT-
opmy. LLnpoko ucnonssyemsle s3biku MPOrpaMM1MpPOBaHNsA NN UX NOAMHOXECTBA NPeLnoYTH-
TenbHee A3bIKOB CNeLMarnbHOro NPUMEeHeHNS.

Moaxoaswmit S3bIk NPOrpaMMUPOBAHIS Taloke AomxeH obecneunsarts:

- GroYHyI0 CTPYKTYpPY opraHusaLmm nporpamm;

- NPOBEPKY BPEMEHM TpaHCsLWY;

- NPOBEPKY BO Bpems paboTbl NporpaMmMbl TUMOB U FPaHUL, MaCCHBOB.

MoAxoAsLLMiA A3BIK MPOrPAMMUPOBAHUS AOMKEH BKIOYATL B cebs:

- ICNONb30BaHNE HEGOMbLUNX U YNPaBMAEMbIX NPOrPaMMHbIX mogaynei;

- OrPaHU4eHNe A0CTYNa K AaHHLIM B KOHKPETHBIX MPOrpaMMHbIX MOAYIISX;

- OnpefeneHvie NoaaManasoHoB NepeMeHHbIX:

- MoBbie Apyriie TUMbl KOHCTPYKLMK, orpaHuymsaroLme oWnbKM.

. Ecnun onepauwn CBEC saBucsiT ot OrpaHNYeHUin pearnbHOro BpeMeHu, TO S3blK nporpamMmmmnpo-
BaHUs JOmKeH obecneynsaTth Takke 06paboTKy UCKIIIOYEHUIA NNk NPepbIBaHWIA.

XenartenbHo, YTobbl S3bIK NpOrpaMMMpoBaHna obecrieynBancst COOTBETCTBYIOLMM TPAHCHS-
TOPOM, noaxoAsLnMY BubnuoTtekamm ¢ 3apaHee co3gaHHbIMM MPOrpaMMHbIMU MOAYNSIMIA, OTNaa-
HUKOM 1 MHCTPYMEHTamMK KaK AI1s1 ynpaBrieHusi BepeusiMi, Tak 1 ans paspaboTku.

B HacTosee Bpems ewye He sicHo, ByayT N1 06 LEKTHO-OPUEHTUPOBAHHDIE S3bIKY nporpammu-
pOBaHUA NpeanoqTuTenbHee Apyrx oBGLLEeNPUHSATBLIX A3bIKOB.

K cBoitcTBaMm, KoTOpLIE YCNOXHSIOT BEPUDUKALIMIO 1 NOITOMY AOMKHBI BbiTh UCKITIOYEHbI, OT-
HocATCA:

- 6e3yCroBHble Nepexoabl (3a UCKMIOHEHUEM BbI30BOB rnoanporpamm);

- pexkypcuu;

T ykasatenu, auHamudecku pacnpefensemble 06nacTvi NaMsTU Unu Niobbie Ty AVHaMuye-
CKUX NepemMeHHbIX Unu 06LeKToB.;

- 06paboTka NpepbiBaHuii Ha ypoBHE UCXOOHOro Koaa;

- MHOXXECTBO BXOA0B WM BLIXOAOB B LMKNax, Griokax v noAnporpammax;
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- HeABHasA MHULManu3aums unn oosussrneHve nepeMeHHbIX;

- BapuaHTHble 3anmcy u 3KBUBANEHTHOCTD;

- NpoueaypHas nepeMeHHas B kKayecTse napameTpa.

FOCT 34332.5—2021

A3bIKM NPOrPaMMUPOBAHIS HUSKOTO YPOBHSI, B YACTHOCTH accembrepsbl, 0GnafarT HepocTaT-

Kamu, CBA3AHHBbIMU C UX KECTKOW opueHTaumen Ha AC (npoueccop vnu onpegeneHHyo nnar-

copmy).

XenaterbHbIM CBOICTBOM H3bika NPOrPaMMMPOBAHIS COCTOUT B TOM, YTOGbI €ro NPOEKTUPO-

BaHWe 1 ncronb3osaHune rpusoauno K CO3[aHUI0 NporpammM, BblNONHEeHWe KOTOPBIX NpeacKkasyemo.

Ecnn Ucnonb3yeTcsa noaxoasimmn KOHKPETHbBIA A3bIK nporpaMmMMpoBaHns, TO B HEM AOKHO Cyuie-

CTBOBAaTh MNOAMHOXECTBO, KOTOPOEe rapaHTypyeT, YTo BbIMoNHeHne nporpamMmbl npeackasyemo. 3to

MOAMHOXECTBO HE MOXET ObiTh (B OGLUEM Cry4ae) CTaTUYecky onpeaeneHo, HECMOTPS Ha TO, YTo

MHOTMe CTaThU4eckne orpaHudeHus MnomMorarT rapaHTupoBaTth NpegcKasyemoe BbiNonHeHue.

O6b14HO MOXeT nortpebosarbcs AEMOHCTPpaUns TOro, YTo MHOEKChbl MaccKBa Haxo4saTcsA B yCTaHOB-

NEeHHbIX Npeaenax u YTo Yucriosoe nepenocrnHeHue He MoXxeT BO3HUKHYTbL, U T.N.

PeKOMEHAALIMM NO KOHKPETHBIM Si3bIkam NPOrpaMMIUPOBaHHS NPUBEAEHD! B Tabnuue B.Z

Tabnuua B.1 — Pekomengauuu no KOHKPETHbIM i3blKam MporpamMmmmpoBaHns

OkoH4aTtensHas
penaxuus

TK 439

TaloKe UCnornb3oBaHUe MHCTPYMEHTOB CTaTUYECKOrO aHanunaa
(Pykosogsine ykasaHust No MCnonb30BaHMio o6bekTHO-0pU-
EHTUPOBAHHbBIX CPEACTB CM. B NPUIIoKeH!Un XK)

AsbIk NporpammuposaHms YNbB 1 YMb 2 YIb 3 YNG4
1 Ada OP . OP P P
2 Ada ¢ nogMHOXECTBOM OP - OP OP OP
3 Java HP HP HP HP .
4 Java ¢ nogMHOXecTBOM (6e3 BKNIOYeHMs cBopku mycopa P P HP HP
WNK ¢ BKITIOYEHMEM COOpKM Mycopa, koTopas He By/eT Bbi3bi- ’
BaTb OCTaHOBKY NPUKNagHOR NporpamMmbl B TeUEHWE 3HaYM-
TENBHOro NpoMeXyTka BpemeHu). PykoBoasLme ykasaHus no
WNCronb3oBaHWI0 OOBEKTHO-OPUEHTUPOBAHHLIX CPEACTB CM. B
npunoxexnn X,
5 PASCAL (cm. npumevaHue 1) OoP OP P P
6 PASCAL ¢ nogMHOXecTBOM OP OoP OoP OoP
7 FORTRAN 77 P P P P
8 FORTRAN 77 ¢ NogMHOXeCTBOM OP OP OP oP
9C P -- HP HP
10 C ¢ NoAMHOXeCTBOM 1 CTaHAapTOM KOAWPOBaHUS, a TaKkKe OP OoP OoP OP
4CNonb3oBaHe MHCTPYMEHTOB CTaTUYECKOro aHanuaa
11 C++ (PykoBoasiLyue yKkasaHns no Mcrnonb308annio obb- P -- HP HP
EKTHO-OPUEHTNPOBaHHbIX CPELCTB CM. B NPUIOKEHUM XK)
12 C++ C NOAMHOXECTBOM U CTaHOapToOM KOAUPOBaAHUS, a OP oP OP OoP
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OkonvaHue mabnuyst B.1

A3bik NporpaMmMmnpoBRaHns YIIB1 [ ¥Nb2 | YB3 | YNB4
13 Accembnep P P -- --
14 Accembriep ¢ NOAMHOXECTBOM 1 CTaHAapToOM KoAupoBaHus P P P P
15 MHorocTyneHvatble guarpammbi P P P P
16 MHorocTyneHuaras guarpamMmma ¢ onpeneneHHbIM NogMHOXe- OP OP OP oP
CTBOM $I3blKa
17 Quarpamma yHKUMOHaNbHBIX BI10KOB P P P P
18 [Inarpamma cyHKUMOHaNbHBIX GOKOB C onpegernexHbiM nog- OP OP oP OoP
MHOXECTBOM si3blka
19 CTpyKTYpUpOBaHHbI# TEKCT P P P P
20 CTpyKTypnpoBaHHbIil TEKCT C OnpeneneHHbIM NMOAMHOXECTBOM OoP oP OP OP
A3blKa
21 MocneposatenbHas yHKUMOHANbHan anarpamma _ P P P P
22 MocneposaTenbHas yHKUMOHaNbHas avarpamma ¢ onpegeneH- OP OP OP OP
HbIM NOAMHOXECTBOM $13blKa ' o
23 Cnucok komaHg : ' h : P - HP HP
24 Crnincok KoMaHg ¢ ornpeaeneHHbIM NOAMHOXECTBOM A3bIKa oP P P P

Mpumevannsg ‘

1 MNMosicHeHns k pekomeHgaumsm: P — pekomenaosaHHbiit, OP — ocoBo pekomeHa0BaHHbIN, HP — HepPeKoMeH-
AOBAHHbI «- -» — pEKOMEeHAAaLMs OTCyTcTBYeT (cM. FOCT 34332.4—2021, npunoxeHue A).

2 CucremHoe nporpamMmMHoe oBecrniedeHne BKNIOYaeT B cebs OnepaLnoHHy0 CUCTEMY, APaIBEPbI, BCTPOSHHbBIE
(YHKLMU 1 NPOrpamMMHbIe MOZYIN, SBMSIOLNECS YACTbIO CUCTEMB. lporpammHble cpeacTsa obblvyHO 0BecneunaaioT
cuCTemol Ges3onacHocTy npy nocraeke. MOgMHOXECTBO S3biKa cneayeT BbibrUpaTe 04EHb BHAMATENLHO C TeM, YTo6b
WCKIIOUMTE CNOXHBIE CTPYKTYPEI, KOTOPLIE MOTYT 0BPAa30BaTLCA B pesynbTaTe oWMGOK peanusauuun. Criefiyer Beinon-
H5Tb MPOBEPKY ANl TOFO, YTOOLI YEEANTLCS B NPABUNLHOM UCTONB30BAHNM NOAMHOXKECTBA S3bIKa nporpamMmmMupoBaHusi.

3 Npuknanras nporpamma npeacrasnsieT coboil nporpammy, paspaboTanHyio Anst KOHKPETHOMO 6e30NacHoro npi-
MeHeHWs. Bo MHOMMX criyyasix Takasi nporpamMma paspabaTbiBaeTes KOHEUHbIM norib3osaTenem fmbo NoapPsSAYMKOM, opy-
EHTMPOBaHHbIM Ha paspaboTky NpuknaaHbx nporpamm. B Tex criyuas, koraa PSA A3LIKOB NPOrpamMMUpoOBaHUsA noaaep-
KNBAET Of1HM U Te e pekomeHaaumm, paspaboTunky cnegyet BbIGpaTh ToT, KOTOPBIit MOBCEMECTHO UCTONL3yeTCs Nepco-
HanoM B KOHKPETHOW NMPOMBILLMNEHHOCTY Uk oTpacny. IToAMHOXECTBO Si3bika NporpamMmMypoBaxns cneayeT BuibupaTs ¢
0COBbIM BHUMAHMEM, YTOBL! UCKITIOWNTL CROMKHBIE CTPYKTYPbI, KOTOPbie MOIYT MPUBECTM K OLIUGKaM pearnusavyin.

4 ECrnv KOHKpPeTHbII 3bIK NPOrPaMMUPOBaHNS] He NPEACTaBNEH B HacTosALel TabnuLe, TO 3T0 He 03HaYaeT, YTo
OH MCKITHO4EH. Tako! KOHKPETHBI A3bIK MPOrPaMMUPOBAHUS SOMKEH GbiTb MPOBEPEeH Ha COOTBETCTBUE TPeBOBaHMAM
HacTosILiero crangapra.

5 CyulectayeT psig paclumpennii assika PASCAL, Bkrioyast ceoBoaHo pacnpoctpansiemblit PASCAL. Cobinku Ha
PASCAL skmiouatot atn paciwmpenns.

6 Java umeet c6opLvK Mycopa BpeMeH! BbINoNHEHUS. lNoaMHOXeCTBO Java MOXeT He uMeTs coopLUMKa mycopa.
HexoTopble peanusauuun Java ofecneunsator nporpeccuBryto cGopky mycopa, kKoTopast BOCCTaHaBnmBaeT ceobopHy0
NamsTh B NPOLECCE BbINOMHEHWS! NPorpaMMbl U NPeAOTBPALLAET BbINOMHEHNE OCTEHOBKM, KOr4a ucHepnaHa AocTymnHas
namAThb. MprUnoxXeHus KeCTKOro peansHoro BpeMeHi He fOMKHbI UCTIONb30BATS nioGsle cpeacTea cGopku mMycopa.

7 Ecnu npumeHene sisbika Java TpebyeT ucnons3osaHust VHTEprpeTaTopa BPEeMEHU BINONHEHVSt A58 NpoMe-
KYTOHHOTO Koza Java, TO Takoi MHTepnpeTaTop credyeT paccmarpusate, kak yacts 10, caazaxHoro ¢ 6esonacHocTbIo,
¥ ¢ yyeTom Tpebosanuit FTOCT 34332.4@9%. \@/

8 VHdopmaumonHble ceefeHus o nyHkrax 156-24 cm.'[43] .
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MopapobHoe onucaHne faHHbIX METOL0B/CPEACTs npuseneHo B [40], [49], [104], [134] —[142].

B.4.6 ABTOoMaTnyeckasn reHepauus nporpaMMHoro o6ecnevyerusi
Lienb — aBTOMaTU3aLMA pelleHns 3agay peanusaumu MO, HauGonee noABEPKEHHBIX OLLING-

Kam.

Mpumeyvarnune — Cebinka Ha AaHHbIN meTon/cpeactso npueaeHa B FTOCT 34332.4—2021 (npuno-

xeHue A, Tabnuua A.2).

Onucanue. MpoekT cucTeMbl ONUCLIBAIOT Mozaenblo (UCNonHUMo crneumdukaLmelt) Ha Go-
fee BbICOkOM YpoBHE abcTpakumm, Yem TPaaVLMOHHBINA UCNIONHSEMbIN Kog. Mopgenb aBTomatnye-
CKu nNpeobpasyeTca reHepaToOpoM KoAa B NCnonHUMyto chopmy. Liens cocTouT B ToM, YTOBbI ynyu-
LnTb kadecTso MO nocpencTBOM yCTPaHEHNA NOABEPKEHHBIX OLLINGKAM PYYHbIX 3agay Kogupo-
BaHUA. [lanbHeiwas BOSMOXHAs BbIrOAa COCTOUT B TOM, 4YTO Gonee CrnoxHbie MPOeKTbI MOryT
BbITh BLINOMHEHbI Ha 6oree BbICOKOM abcTtpakTHom yposHe.,

MoapobHoe onuncaHve AaHHOro MeTofAa/cpeacTsa npuseaeHo B [143], [144].

B.4.7 YnpaBneHue TectupoBaHuem u cpeAacTBa aBTOMaTusaLuuu
Lienb — oBecneueHune cucteMaTnieckoro u BCECTOPOHHEro noaxona K rectuposaHunio 3/3/M3J
CB3C cucremsi n Mo,

Mpumevarnue — Cebinka Ha AaHHbINA meTog/cpencrso npusegeHa 8 FOCT 34332.4—2021 (npuno-

KeHune A, Tabrivya A.5).

Onucanue. Mcnonb3sosaHue noaxomsLwmx CPEACTB NnoaAepxX K1 No3sonaeT aBToMaTu3MpoBaTh
Bonee Tpyaoemkue un NoABEpPXXeHHbIe oLmbKkam 3aaaqn npu paspaboTke 3/3/MI CE3C cucTeMbl 1
A3ET BOIMOXKHOCTb NPUMEHEHWS CUCTEMAaTNYECKOrO NOAX0Aa K YNpaBreHmio TecTuposaHuem. [lo-
CTYNHOCTb NOAAEpXKi obecneunsaeT Gornee BCECTOPOHHUIA NOAXOL M K 06bIYHOMY 1 perpeccuoH-
HOMY TECTUPOBAHUIO.

MoapobHoe onncaHme gaHHoOro meTopa/cpeacTsa npuseaeHo B [145].

B.5 Bepudmkauus n moaudukauus

B.5.1 BeposaiTHocTHOE TecTupoBaHue
Llenb — nonyyeHue KONMYeCTBEHHbIX NoKasaTened HaAEeXHOCTN UcCrneayemon nporpaMmsl.

MpumMmevyaHume — CChinKu Ha AaHHbIA meToa/cpenctso npuseaeHs B FTOCT 34332.4—2021 (npuno-
KeHue A, Tabnuuel A5, A.7 1 npunoxeHue B, Tabnuubl B.15, B.17).

OKoHYaTensHan
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Onucatve. MpumeHeHne fAaHHOrO MeTofa obecneunBaeT OLEeHKY CTaTUCTUMECKON HafeXHo-
ctn NO. KonvyectseHHble nokasaTeny MoryT SbiToe NOMyYEHbi G YHETOM OTHOCUTEIbHbBIX YPOBHEN
A0BEepus U 3HaYMMOCTU 1 NPenoCTaBNATh:

- BEPOATHOCTb Oowmnbku npu 3anpoce;

- BEPOSITHOCTb OLLMOKU B TEHEHME ONpeAeriEHHOro Neproaa BpeMeHHU;

- BEPOATHOCTL NOCNEACTBUI OLUMBKN.

W3 atux nokasatenen MoryT GbiTb MOSy4YeHbl Apyrie nokasateny, Hanpumep:

- BEPOATHOCTbL Ge3owmnboyHoi paboTsi;

- BEPOATHOCTb KUBYYECTU;

- AOCTYMHOCTb;

- MTBF nnu yactoTa 0TKa3oB.;

- BEPOATHOCTb 6e30MacHOro UCMONHEHNS.

BepoATHOCTHbIE CyxaeHNsi OCHOBbLIBAIOT NGO Ha Pe3ynbTaTax CTATUCTAYECKMX UCNbITaHWA,
nunGo Ha onbiTe akennyaTauuu. OBbIYHO KONMYECTBO TECTOBbIX npumMepoB unu HabnogaembIx rpak-
TUHECKNX NPUMEPOoB O4eHb BENUKO, U TECTUPOBAHWE B PEXMME 3aMnpOCOB 3aHUMAaET 3HAYNTENBHO
MEHbLUIE BPEMEHU, YeM B HEMPEPLIBHOM peXxumMe paboTs.

Ans dopmrpoBaHna BXOAHBIX AaHHbIX TECTUPOBAHUSA W YNPaBNEHWS BbIXOAHLIMM AaHHbIMA
TECTNPOBAHMA 0BbIYHO UCTIONB3YIOT MHCTPYMEHTbI aBTOMATUYECKOrO TECTUPOBAHMS, O6wupHble Te-
CTbl NPOTOHAKT Ha BONMBLUMX LIEHTPANbHLIX KOMMbIOTEPAX C UMUTALME COOTBETCTBYIOLLEH nepu-
thepun. TectTupyembie AaHHbIe BLIGUPAOT C YHETOM Kak GUCTEMATUYECKMX, TaK 1 CrnyyYanHbIX OLLIK-
Gok AC. Harpumep, obLuee ynpasneHne TECTUPOBaHEM rapaHTUpyeT Npodusib TECTUPYEMbIX AaH-
HbIX, TOrAa Kak cnyvaiHblii BoIGOp TECTUPYEeMbIX GaHHbIX MOXKET YNPaBnAaTh OTAENbHLIMU TECTO-
BbIMU NpumMmepamu Bonee aeTanbHO.

Kak ykasaHo Bblle, UHAMBUAYANbHbIE CpeAcTsa Ans TeCTUPOBAHUS, BbIMONHEHNE TECTUPOBa-
HUS 1 yrpaBreHne TeCTUPOBaHNEM ONpenenstoTCs AETanM3npoBaHHbIMU LENAMU TECTUPOBAHUS.
Apyrve BaxHbie ycriosns 3agaot MaTeMaTUYeckUMMU NPeAnochikamm, KOTOpble A0MKHbI ObITh CO-
GrioAeHbl, ecnm oLeHKa TeCTUPOBaHMUS YLOBMNETBOPAET 3aAaHHbIM LIeNsM TECTUPOBAHNS.

W3 onbiTa akcnnyaTaummn Takke MOryT GbiTh MOMyYeHb BEPOATHOCTHbIE XapakTepucTuku nose-
AeHus noboro TecTrpyemoro obbekta. Ecnu cobniopatoTcs ofvHaKkoBble YCMOBUA, TO K OLIEHKaM
PE3ynbTaToB TECTUPOBAHUA MOXET BbiTh NPUMEHEH OAMHAKOBLIA MaTeMaTUYeCKnii annapar.

INpn MCronb3oBaHNM ITUX METOLOB [OCTATOYHO CIOXHO NPOAEMOHCTPUPOBATL Ha NPaKTUKe
CBEPXBbICOKME YPOBHU HANEXHOCTU.

MonpoGHoe onncaHue faHHOrO MeToaa/cpencTsa NPUBELEHO B [146] — [149].

B.5.2 Peructpaums u aHanus faHHbIX
Llenb — [OKyMEHTVpPOBaHME BCeX AaHHbIX, PELUEHMi U 060CHOBaHMN nporpaMMHbIX MpoeK-

TOB ANA yNpoLeHns BepudmnkaLnm, NOATBEPKAESHNA COOTBETCTBIS, OLEHKMA 1 noaaepxkm MNO.
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MpumevaHue — Cebinku Ha gaHHbI MeTozn/cpeacTso npuseseHsl B FTOCT 34332.4—2021 (npuno-

KeHue A, Tabnuupl A5 n A 8).

Onucanue. B npouecce Bcero NPoeKTUpoBaHua paspabaTbiBaloT NogpobHyo AOKYMEHTaLuIo,
B COCTaB KOTOPOI KOTOPYHO BXOASAT:

- PE3ynbTaThl TECTUPOBAHWS, BbINOINHAEMOrO Ha KAXKLAOM nporpaMMHOM MoZyre;

- PeWeHnA 1 nx pasymHble 06OCHOBaHUS

- OnncaHne Npobnem n ux peleHuii.

B npovecce n no 3asepweHnm npoekTa sTa AOCKyMEHTaLMA MoxXeT ObiTb NpoaHanuanposaxa
Ha Hanu4me Wwuipokoro HaGopa uHdopmauun. B yacTHocTH, Takas UHOpMaLMs, KCMONb3oBaBLLA-
ACA B Ka4€CTBE OOOCHOBAHMS NPU MPUHATIAN KOHKPETHBIX peLueHnit B npoLiecce paspaboTkm npoekTa
Y O4eHb BaXkHas A4na 06CcnyXMBaHns BLIMUCIUTEMbHBIX CWUCTEM, HEe BCeraa U3BecTHa MHXeHepaM o
aKcnnyarayum.

Moapo6Hoe onucaHune aaHHoro MeTofa/cpeacTsa nprsegeHo B [150).

.B.5.3 TectupoBaHue WHTepcpenca
Llenb — oGHapyxeHue owmbok B VHTepcheiicax nognporpamm.

MpumeyaHue — Ccbinka Ha AaHHbIN MeToa/cpeacTBo NpusedeHa B rocT 34332.4—2021 (npuno-

XeHue A, Tabnuua A 5).

Onucanve. BoamoxHbl Heckonbko YPOBHeW aetanusauun vWau MonHoTbl TecTuposaHus. K
Haubonee saxHbIM YPOBHAM OTHOGUTCS TECTUPOBAHUE:

= BCEX UHTEPENCHbIX NePEeMEHHBIX C UX NpeserbHbIMM 3HavYeHnsaMY;

- BCEX OTAENbHbIX MHTEPMENCHLIX NePeMEHHbIX C X NPEAENbHBIMIA 3HAYEHUSIMY C SPYrUMu
WHTEPMDENCHLIMIA NEPEMEHHBLIMM C X HOpMarnbHbLIMW 3HaYEHUSMU:

- BCEX 3HaYeHW npeameTHON o6racTi kaxmaom WHTEPECHON NepemMeHHO ¢ ApYrvMK -
TePPEiCHbIMU NEPEMEHHBIMU C UX HOPManbHbIMU 3Ha4YeHUAMU:

- BCEX 3HAYEHUI BCEX NepeMeHHbIX B pasHbiX KOMOUHaAUMAX (BOSMOXHO TOMBKO 418 HEGOMb-
LLINX nHTeppencos);

- 38/iaHHbIX YCIOBUI UCMLITAHWIA, OTHOCALLMXCS K KaX/AoMy BbI3OBY Kaxao0M noanporpaMmbi.

3T TeCTUPOBaHWS 0CoBEHHO B2XHbi, €CNnn NHTepMenchl He MEKT BO3MOXHOCTY obHapyxu-
BaTb HenpasunbHble 3Ha4YeHWst napameTpos. Takue TECTUPOBAHUA Talkke BaXHbl NPU reHepaumu

HOBbIX KOH(UrypaLwii paHee cyLLecTBOBAaBLLNX nognporpamm.

B.5.4 AHanus rpaHWYHbIX 3HaYeHUI
Llenb — oGHapyxeHue MPOTPAMMHBIX OLUMGOK NPt NPeAEsbHBLIX M FPAHNYHBLIX 3HAYEHNSX Ma-

pameTpos.
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MpumMmeyaHue — CCbiNKN Ha AaHHbIN METOA/CPEACTBO NpvBeAeHb! B FOCT 34332.4—2021 (npuno-

xeHue b, Tabnuupi b.2, 5.3 1 B.8).

Onucanue. [peaMeTHYI0 BXOAHYIO obnacTb Nporpammbl pasfensoT Ha MHOXECTBO BXOAHbBIX
KNaccoB B COOTBETCTBMM C OTHOLUEHMSIMU 3KBuBaneHTHocTu (cm. B.5.7). TectuposaHne QOMMKHO
OXBaTbIBATb MPaHULbl 1 3KCTPEManbHble 3HA4YEHUA KIaccos. [JaHHbIM TECTPOBaHNEM NPOBEPSET
coBnageHne rpaHuLbl NpeaMeTHON BXOAHON 06r1acTh B crneumdmkalm ¢ rpaHnuamu, yCTaHoBIeH-
HbIMW MPOrpaMMoii. Kcrone3oBaHrie HyNeBoro 3HaueHlsl Kak B HeNOCPEACTBEHHbIX, TaK 1 B KOCBEH-
HbIX MPeoBpa3oBaHMAX YacTo NPUBOANT K ownbkam. Ocoboro BHYMaHWs TpebyioT:

- HYNeBon gennrenb;

- 3Haku npobena ASCII;

- MYCTON CTEK UM 3NEMEHT CrnCKa;

- 3anoriHeHHas MaTpuua,;

- BBOZ Hynesow Tabnuupi.

OBbIYHO rPaHULIbl BXOAHBIX 3HAYEHWIA HAanpsiMylo COOTHOCAT C rpaHuulamu BbIXOAHBIX 3Ha4e-
HWiA. [INs yCTAHOBNEHWNA BbIXOGHbIX MapaMeTpoB B UX NPeAeNbHbIE 3Ha4eHNst He0GXoAMMO 3anuchbl-
BaTb crieumasbHble TecToBble npumMepbl. CneayeT Takke, no BOSMOXHOCTU, PAacCMOTPETb Cneuu-
cbvKaLWIo Takoro TECTOBOrO Npumepa, KoTopbln nobyxaaeT BbIXOAHOE 3Ha4YeHWe NPeBbICUTL yCTa-
HOBIEHHbIE creundunKkaumen rpaHudHbie 3HadueHns.

Ecnu BbIXOAHbIE 3HAYEHUA SIBNAIOTCA NOCNeA0BaTENbHOCTLIO AaHHbIX (Hanpumep, Tabnuua),
TO 0coboe BHUMaKue credyeT yAenuTbL NepBoMy U NocneaHeMy 3eMeHTaM, a TaKke cnumckam, co-
gepxaLiyum nubo Hu ogHoro, NuGo oavH, Nbo ABa sneMeHTa.

MoapoBHoe onvcaHve JaHHOTO MeToaa/cpeacTaa npueeneHo B [58).

B.5.5 NpegnonoxeHune ownooxk _

Llenb — ucknodeHne owmnbok nporpaMmMupoBaHus.

MprmedaHune — Coblnk1 Ha AaHHbI MeToa/cpeacTso npuseaeHsl B FOCT 34332.4—2021 (npuno-

*eHue b, Tabnuubl 6.2 1 b.8).

Onwucanune. OnbIT TECTUPOBAHUS Y UHTYULIMA B COYETaHUN CO CBEAEHUAMM K 3auHTepecoBaH-
HOCTbIO OTHOCUTENBHO TECTUPYEMOI CUCTEMbI MOTYT NoByANTL paspaboTynka K 4OGABNEHNIO HEeKo-
TOPBIX HEKMACCUULIMPOBAHHbBIX TECTOBBIX MPUMEPOB K HAOOPY 3afaHHbIX TECTOBbIX MPUMEPOB.

CreuvasbHble 3Ha4YeHUs 1N KOMBUHALMK 3HaYeHU MoryT BbiTb NoABEpPXKeHb! OLUMbKaM. He-
KOTOpbIE BbI3bIBAIOLIME UHTEPEC TECTOBLIE NPUMEPHI MOTYT BbiTh NMoMy4eHbl U3 aHanksa KOHTPOsb-
HbIX CMUCKOB. CrieayeT Takke pacCMOTPETb, SBNSETCA N CUCTEMa LOCTATOYHO YCTOWYUBOM.
Hanpuvep, cnieayeT N HaXUMaTb KIaBuULWK Ha NepeHeR naHenv CrnwKoM GbICTPO Ui CIIMLLIKOM

yacTo. Yro npomaoﬁ,qe'r, €CInv [Be KNaBULIN HaXKaTb O4HOBPEMEHHO.
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MoapoBbHoe onncaHne AaHHOTO MeToAa/cpeacTBa npusesaeHo B [S8].

B.5.6 BBeaeHue ownbok
Llens — rnoaTeepxaeHne aaeksaTHOCT Habopa TeCTOBbIX MPUMEPOB.

MpumeyaHue — CCbiNKM Ha JaHHbIA MeToa/cpeacTro npuseaeHbl 8 FOCT 34332.4—2021 (npuno-

eHue b, Tabnuubl b.2 n b.4).

OnucaHue. B nporpammy BBOAST (MOACEMBAOT) HEKOTOPOE YMCMO U3BECTHBIX TWUMOB OWNBOK, 1
NporpaMMa BbINOMHSAETCS C TECTOBbIMW NMPUMEpamMn B pexume TecTuposaHus. [Npu obHapyxeHun
TOMbKO HEKOTOPBIX BBEEHHbIX OLLIUBOK TECTOBBIV NPUMEP CTAHOBUTCS HeaaeKkBaTHbIM. OTHOWEHWe
uncna HahAeHHbIX BBEAEHHbIX OMBOK K 06LeMy Yucry BBEASHHbIX OWNBOK OLEHNBAIOT KaK OTHO-
WEeHWe Yncna HalaeHHbIX pearibHbIX OWnBOoK K 0BLLEeMy Ynciy peasibHbiX owmnboK. ITo AaeT BO3-
MOXHOCTb OLEHWTb KOMUYECTBO OCTATOYHbIX OLLMGOK U TEM CambiM OCTanbHY0 paboTy Mo TeCTUpo-
BaHWIO.

O6HapyXeHHble BBEAEHHbIE OWMBkM  OBHapyXeHHble peanbHble ownbku
O6LLee YACno BBEAEHHbIX ownbok o ObLLee uicno peanbHbIX OWKGOK

O6GHapy»eHne Bcex BBEAEHHbIX OLIMBOK MOXET ykasbiBaTh MO0 Ha afeKBaTHOCTbL TECTOBOMO
npumepa, NBo Ha TO, YTO BBEAEHHbBIE OLUNGKM BbiNo CAWULIKOM NErko HanTn. OrpaHnyeHsaMn aH-
HOrO METOoAa SABMATCA: NOPAAOK NONyYeHNs MOBbIX NOMNe3HbIX Pe3ynbTaTos, TNkl oLWnboK. Takke
HeoBxoaMMo, YTOBL! MO3ULIMK BBEAEHHbIX OLUMOOK OTpa)any CTaTUCTHUeckoe pacnpejeneHue pe-
anbHbIX OLWNBOK.

MoapoBHoe onucaHue JaHHOro MeToga/cpefcTaa npuseaeHo B [151].

B.5.7 PaspneneHne BXOAHbIX AaHHbIX Ha KNaccbl 3KBUBANEHTHOCTH
lLlenb — agekBaTHOE TeCTUpOBaHUE NPOrpamMMHbIX CPEACTB C UCNOMb30BaAHMEM MUHUMYMa
TecTUpyeMbiX AaHHbIX. TecTrpyemMble AaHHbIe NonyyaloT nyTem BbiGopa YacTen BXOAHbIX AaHHbBIX

npegmeTHol obnacTu, Heobxogumblx Ana aHanusa [O.

MpumeyaHune — Ccbifku Ha AaHHbIl MeToa/cpeacTBo npuseaeHsl B FTOCT 34332.4—2021 (npu-
noxeHwe B, Tabnuuel 6.2 n B.3).

Onucanve. B ocHoBy [AaHHOr0 METOAa TECTUPOBAHUA MOMOXEHO COOTHOLIEHUE SKBUBANEHT-
HOCTMW BXOAHbIX AaHHbIX, onpejensiollee pasbrneHne BXOAHbIX AaHHbBIX NpeaMeTHon obnacTtu.

TecToBble NPUMEPbI BLIGUPAIOT B LIENAX 0XBaTa BCEX NPeABapuTenbHO CrneundunLmpoBaHHbIX
pasbuennit. VI3 kaaoro Kracca 3KBUMBaNEHTHOCTU BbIBMPaIOT MO MEHbLUEN Mepe OAUH TECTOBbIN
npUMEp.

CYL!J,ECTByiOT crnepyloiline OCHoBHbIE BO3MOXHOCTHU pa36meHm;| BXOOHbLIX AaHHbIX!
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- KIacch! 3KBUBArEHTHOCTU, 0BGpasoBaHHbIE U3 creludmrKaLmmn, — UHTepnpeTaums creundgu-
KaLin MOXeT ObiTb OPUEHTUPOBAaHE B0 Ha BXOAHbLIE 3Ha4YEHUsA (HanpuMmep, BbibpaHHbIE 3Ha4YeHUS
CUUTAIOTCS OJMHAKOBLIMU), MO0 OPUEHTUPOBaHA Ha BbIXOAHbIE 3HAYEHWA (Harnpumep, Habop 3Ha-
YEeHWUI NPUBOAUT K OLHOMY U TOMY e (byHKLMOHANbHOMY pesynbTaTy),

- KIacchl 3KBUBArEHTHOCTH, 0Opa3oBaHHbIE B COOTBETCTBUM C BHYTPEHHEN CTPYKTYPOW Mpo-
rpaMMbl, — PE3yNbTaTbl KNAcca 3KBMBANEHTHOCTA OMPeAensioT U3 CTaTUYeCcKoro aHanusa npo-
rpaMm, Hanpumep, Habop 3Ha4YeHWn obpabaTbiBaloT OOHNM U TEM Xe criocobom.

MNoppoBHoe onucaHwne gaHHOro meTofa/cpefcTsa npueeeHo 8 [58] — [60].

B.5.8 CTpykTypHOe TecTupoBaHue
Uenb — npvMeHeHue TECTOB, aHanusupyloLwmx onpeaeneHHblie NOAMHOXECTBa CTPYKTYpbI

nporpaMme.

MpumedaHne — Ccbinka Ha AaHHbIA meToa/cpeacTso npusefera B FOCT 34332.4—2021 (npu-

noxexue b, Tabnuua 5.2).

OnucaHue. Ha ocHoBe aHanusa nporpammbl BbiIGUpaloT Habop BXOAHLIX AaHHbBIX Tak, 4ToObl
Mor BbiTb NpoaHanu3anpoBaH A4OCTaTOMHO GONbLLOK (MacTo € 3apaHee 3af4aHHbIM 3HaYEeHem) nNpo-
LIeHT NporpaMMHbIX KOAOB. Mepbl oxBaTa nporpamMmmbl, B 3aBUCUMOCTM OT cTeneHu Tpebyemoi cTpo-
rocTi, MOryT 6biTb pasnnyHbIMK. B ntoGom cnyyae Uernbto JormkHO Geitb 100 % BbiOpaHHOR MeTPUKA
oxBaTa; ECrvi HEBO3MOXHO AOCTUIHYTL 100 % oxBaTa, To NpuuunHbL, novemy 100 % oxsaTta He MOXeT
6bITb AOCTUMHYTO, OOMKHBI ObiTb [OKYMEHTaNbHO OCOPMIEHbl B OTHETE O TECTUPOBAHUM (Harpu-
Mep, eCrn BO3HWKAET annapaTtHan npobrema, )enaTenbHo BBECTU TONbKO KoA 3awuTel). B TOCT
34332.4—2021 (pekomeHpauun kK Tabnuue b.2) cneunansHO YyNOMsiHYTHI LUMPOKO NoaaepxuBae-
Mble MHCTPYMEHTamy TeCTUPOBaHUS TiepBble YeTblipe METOAa, NpuBedeHHbIE B MepevncrieHuy
Hke. MoryT BbIThb TakKe NPUMEHEHb! cneayrwme meToab!:

- OXBAT TOYEK Bxoga (rpacp 3anpocoB) — rapaHTupyeT, YTo Kaxgasa nognporpamma (ctaHaapT-
Hasa nognporpamma unmn yHKUMA) Nno KpanHen Mepe ogHaxabl 4ormkHa BbiTb Bbi3BaHa (310 Hanme-

Hee CTPOoroe CTPYKTYpHOE M3MepeHne oxeara).

MpuMedyanne — B 06bEKTHO-OPUEHTUPOBAHHBIX A3bIKAX MOXET ObiTh HECKOILKO MOANPOrpaMm ¢
OfIHUM W TEeM e UMEHEM, KOTOPLIS NPUMEHSIIOTCS K PasnuYHbIM BapuaHTam nonumopduama (nepeonpegens-
oLmne nognporpaMmbl), KOTOpble MOTYT Bbi3biBaTECH AMHAMUYECKOW aucneTyepusaumnen. B Takux cnyvasx

LomKHa BbiTh NPOTECTUPOBAHA KaXaas Takasi nepeonpeaeneHHas noanporpamma;

- ONepaTopbl — rapaHTUPYeT, YTO BCE onepaTtopbl B KoAe Gbinu BbINOMHEHb! No KpanHeih mepe
ofHaxgb!;
- YCIOBHbBIE Nepexofbl — AOIMKHEl ObiTh NpoBepeHbl 06€ BETRY KaI0ro YCroBHOro rnepexoaa.

OTO MOXET 0KasaTbCa HeuenecoobpasHbIM ANA HEKOTOPLIX TUMOB KOAOB 3aliUThI,
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- COCTaBHble YCIOBWS — aHaNM3VIPYIOT KaXKaoe YCroBne B COCTABHOM YCMOBHOM nepexone
{cBA3aHHoe onepatopom W/WKi). Tm. MCDC (oxBaT ycroBHOro MOAMMULMPOBAHHOMO peLueHus,
AokymeHT DO178B);

- LCSAJ — nocnenoBaTenbHOCTb NIMHERHOro Koaa v nepexofos npeacrasnseT cobor nobyto
NIMHENHYI0 NOCNeA0BaTebHOCTb 3aKOAPOBAHHBIX YTBEPKAEHMIA, BKIIOYAs YCMOBHbIE yTBEpXKaE-
HIS, 3aKaH4MBatoLmrecs nepexoaom. MHorve noteHUManbHbIe NoANOCEA0BATENBHOCTY MOFYT OKa-
3aTbCA HEBLINONHUMbIMU N3-33 OrpaHU4EHUI, KOTOPbIE HANaralTCA Ha BXOAHBIE AAHHLIE B PE3yrib-
TaTe BbINONHEeHWA NpeablayLero koaa;

- NOTOK AaHHbIX — BbINOMHAKLWMECA NOCMEA0BATENLHOCTU BbIBUPAIOTCS HA OCHOBE UCMOMb-
3yeMbiX aHHbIX; HanpyMep, NocnefoBaTeNbHOCTb, FAe OAHA 1 Ta Xe NepeMeHHas 1 3anucoiBaeTcs,
W CUMTbIBAETCS;

- BasoBas nNocneaoBaTenbHOCTL — OfHA M3 MUHUMANbHOrO Habopa KOHEUHbLIX MocrenoBa-
TeNbHOCTeN OT Ha4ana Ao KOHLA, KorAa BCe Ayrv OXBadeHb! (MepeKpbiBaloLMEca KOMBUHALMY FO-
crneposarenbHocTel B 3Tom 6asosom Habope MoryT cchopmmpoBaTh NoByo NOCNEA0BATENBLHOCTL
4epes 3Ty 4acTb nporpammbt). TecTsl BCcex 6a3oBbiX NOCNEAOBATENbHOCTEN NOKAa3an CBOK 3d-
PeKTMBHOCTb Npu 0BHapY>XeHWUn oLLNBOoK.

Monpo6Hoe onncaHne AaHHOrO MeToaa/CpeacTsa NpBeAeHO B [68] — [60].

B.5.9 AHanu3 noToka ynpasneHus
Lenb — obHapyeHne HN3KOKaYECTBEHHbIX Vi NOTEHLMANBHO HEKOPPEKTHBIX CTPYKTYP npo-

rpamm.

NpumevyaHue — Cchinka Ha AaHHbI MeTOA/CPEACTBO NpuBeaeHa B FOCT 34332.4—2021 (npuno-
KeHue b, Tabnuua b.8).

OnucaHve. AHanus notoka ynpasreHns npeactasnseT coboi MeTos CTaTMueckoro TEeCTNpO-
BaHWA ANA HaxOoXAeHWs nopospesaemblx oBnacteil nporpaMmbl, KOTOPbIE HE COOTBETCTBYIOT
onpaepasLlei cebs npakTuke NporpaMmuUpoBanus. Mporpammy aHanuaupyoT, hopmupys Hanpas-
NeHHbIA rpad, KOTOPbIN MOXET BbITb NPOaHANN3MPOBaH Ha Han4ue:

- HE[OCTYMHbIX (PPArMEHTOB MPOrpamMmbl, HanpUMep, GE3yCroBHLIX NEPEXoAoB, KOTOpLIE Ae-
narT parmMeHTbl NPorpammMbl HELOCTIKAMBIMMU;

- 3anyTaHHbIX KOA0B. XOPOLUO CTPYKTYPUPOBAHHBIN KOA UMEET YNpaBnsioLwmii rpad, aonycka-
HOLLIMI COKpaLLieHMe NyTem NocreoBaTerbHOro CokpalleHus rpada 40 OfHOro yana. B otnuuue ot
HEro NNoXo CTPYKTYPUPOBAHHbIA KOA MOXEeT OblTb COKpaLLEH TOMbKO 4O rPynMbl, COCTOALLEN N3 He-
CKOTbKUX Y3r0B.

MoppoBHoe onucaHne faHHOro METoa/CPeAcTBa NPUBEAEHO B [60].

OkoHMATENEHaH
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B.5.10 AHanu3 NoToKa AaHHbIX
Lienb — obHapy>XeHne HN3KOKAYeCTBEHHbIX U NOTEHLManbHO HEKOPPEKTHbBIX CTPYKTYP Npo-

rpamm.

MNpumedaHue — Ccbinika Ha AaHHbIA MeToa/cpeacTso npusegera B FOCT 34332.4—2021 (npuno-

xeHue b, Tabnuua B.8).

OnuncaHnue. AHanua NoToKa AaHHbIX npegcrasnseT cobon MeTo CTaTUYeCcKoro TeCTMpoBaHus,
ob6beAVHAIOLWNA HDOPMALMIO, MONYYEHHYIO U3 aHannu3a noToka ynpasneHus, ¢ MHpopMauuen o
TOM, KaKue NnepeMeHHbIe CHUTBIBAIOTCA MN 3aNMUCbIBAIOTCA B PA3UYHbIX YacTax koga. [JaHHbIn me-
TOZ, MO3BOJISAET NPOBEPSATH:

- MepeMeHHble, KOTOopPble MOryT ObiTb CHUTaHbI A0 NPUCBOEHWNSA KM 3HaYeHU. Takyio cuTyaumio
MOXHO UCKITIOUUTb, ECNN BCErga npucesanBath 3Ha4YeHWe npyu 06bABNEHNM HOBOW MEPEMEHHOIA;

- NepeMeHHbIE, 3arnvcaHHble HECKOSLKO pas, HO HecUnTaHHbIe. Takasi CUTyaLnsa MOXET yKasbi-
BaTb Ha MPONYyLLEHHbIA Kopa,

- epEemMEHHbIEe, KOTOpbIe 3anncaHbl, HO HUKOr4a He CUMTLIBAKOTCA. Takas cUTyaumna MOXET yKa-
3bIBaTh U3BLITOMHBIN KOA,.

AHOManbHbIA MOTOK AaHHbIX HEe BCEraa HEenoCpPenCTBEHHO COOTBETCTBYET MPOrpamMHbIM
owmbKam, HO ecny aHOMarMM UCKMIOYEHbI, TO ManoBEPOSITHO, YTO Kog ByaeT cofepxaTtb owmnbku.

MoapobHoe onucaHvie gaHHoro Metoga/cpenctsa npuseneHo B [60], [152].

B.5.11 TectupoBaHue Ha CUMBONIbHOM YPOBHE

Lienb — AeMOHCTpaLUA COOTBETCTBUS MEXY UCXOAHBIM KOAOM 1 crieundrKaumnei.

MpumevyaHune — Cchiika Ha JaHHbll MeTog/cpeacTBo npusegera B FOCT 34332.4—2021 (npuno-
XeHue b, Tabnuua b.8).

Onuncanuve. NepemeHHble rnporpamMmmbl OLEHUBAKT MOCINE 3aMeHb! BO BCEX onepaTtopax npi-
cBauBaHWs NeBoOW ero 4YacTu Ha NpaBylo. YCNOBHbIE BETBU 1 LKLl NpeobpasyloT B GyrneBckme Bbi-
paxeHus. OkoHYaTenbHbIN pesynbTaT NpeacTaBnseT coboll CMMBOMBHOE BbIpaXkeHue 4Ns Kaxaon
NnepemMeHHOn nporpammbl. 3TO BbIPAKEHWE ABMAETCA (DOPMYION. ANA 3HAYEHMA, KOTOpOE Mpo-
rpamma sbivmcruna Obl, npu sagaHuy pearnbHblX gaHHbIX. OHO MOXeT BbITb NPOBEPEHO MO OTHOLLE-
HUIO K NpeanonaraeMmomMy BbIPaXKeHUHO.

Takoe MCnonb3oBaHWe CUMBOSBHOTO BbINOHEHWA TECTUPOBAHWA ABNSETCA CUCTEMATUYECKUM
crnocobom reHepaumn TeCTOBbIX AaHHbLIX A5l BETBEN NOrvKM nporpammbl. CUMBONBHOE CPeacTBo
BbINOMNHEHWUST TECTUPOBAHNA MOXET OblTb BKIOHMEHO B MHTErpyvpOBaHHbBIA KOMNIEKC WHCTPYMEH-
TanbHbIX CPEACTB ANA BbINONHEHNA TECTUPOBAHUA U aHanu3a Kofa sanemMeHTa nporpaMmmHoro obec-
neyeHus.

MoppobHoe onucanue gaHHoro-meTofalcpeacTsa npuseaeHo B [153], [154].

- OKOHH@gﬁbHaﬂ
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B.5.12 ®opmanbHoe AoKa3aTesibCTBO (BepucukaLmsn)
Lienb — AokasaTenbCTBO NPaBUbHOCTU NPOrPaMMbl MO OTHOLLEHWIO K HEKOTopon abeTpakT-
HOW MOZenn NporpaMmbl C UCMONb30BaHUEM TEOPETUYECKUX U MaTEMATNYECKNX Mofdenen u npa-

BUn.

MpumeyaHue — CCbinki Ha AaHHbIA MeToa/cpeacTBo npuseseHsl B FOCT 34332.4—2021 (npu-

noxeHue A, Tabnunubi A.5 n A.9).

Onucanune. TecTupoBaHMe — pacnpoCTpaHeHHbI crocod nccrefoBaHus NPaBUNbHOCTU
nporpammbl. O4HaKO McuepnbiBaoLlee TeCTpPoBaHNe OBbIMHO HELOCTUXMMO BBUAY CITOXHOCTY
NPOrpamM, MMEILLNX NPaKTUYECKoe 3HaYeHne, NoaToMy Takum crnocobom MOXeT ObiTb UcCneno-
BaHa TONbKO YacTb BO3MOXHOrO NMoBeAeHUs nporpammel. Hanpotus, npu dopmarnbHoi Bepndu-
KaLMy NPUMEHSIIOT MaTemMaTu4eckue onepauumn K MaTteMaTnyecKoMy NnpesCcTaBneHunio nporpammel,
yT06bl YCTAHOBUTDL, YTO NporpaMmMa sefer cebs, kak onpeaeneHo Ana BCeX BO3MOXHbBIX BXOAHbBIX
OaHHbIX.

Ansa dopmanbHon Bepudmkaummn cuctembl TpebyeTtcs abeTpakTHas MOAENb NPOrpaMmbl Vi
ee 3aflaHHoe noeegeHune (T. e. cneundukaums), npegcrasneHHble Ha dpopmansHom asbike. Cre-
UM MKaLMa MOXET BbITb MONHON UNK MOXET ObITh OrpaHyyeHa onpeaeneHHbIMU CBOUCTBaMu Npo-
rpammbl:

- CBOWCTBaAMU (DYHKLMOHANbHON KOPPEKTHOCTH (T. €. MporpaMma Lo/KHa NPoLAeMOHCTPUPO-
BaTb ONPEeLEneHHYI0 (PYHKLMOHANbBHOCTE);

- cBoWicTBaMu BesonacHocTy (T. €. HerpaBWbHOE NMOBEASHWE HikorAa He OyaeT npoucxo-
OWTb) N XKMBYYECTY (T. €. B KOHEYHOM cyeTe Gyaer secTy cebsa npaBunsHo);

- CUHXPOHU3UPYIOLLMMI CBOUCTBaMU (T. €. cODbITUS, peanuaylolume NoBeaeHne, nponsonayT
B onpeaeneHHoe Bpems).

Peaynbtatom hopmanbHon BepudmKkauum ABNAETCA OAHO3HAYHbIA BbIBOL O TOM, YTO ab-
CTpaKTHas Mofesb NporpamMmMbl KOPPEKTHA MO OTHOLLEHWM K crieuudukaLium ana Bcex BO3MOXHbIX
BXOAHbIX AAHHbBIX, TO €CTb MOAENb YAOBNETBOPAET 3a4aHHbIM CBONCTBAM.

OpHako NpaBUNbHOCTL MOZENW HEMOCPELACTBEHHO HE A0Ka3biBAET NPaBuIibHOCTL dakTude-
CKOW nporpamMMbl, NO3TOMYy gariee Heobxoaum war, KOTOpPbIW AOMKEH NoKasaTb, YTO MOAENb —
3TO TouHas abcTpakums akTU4eckorh nporpamMmbel Ansi Mogenupyembix CBOWCTB. HekoTopble
CBOICTBA MporpaMMbl, NPeacTaBNSOWMUE NPAKTUHMECKUA WHTEpec, He MoryT ObiTh dhopmanbHo
onucaHbl (Hanpumep, GONbLUMHCTBO NPOBGNIEM CUHXPOHM3AUWMX W NINaHUPOBAHNA UMK CYyOBEKTUB-
Hble CBOWCTBA, TaKue KaK «ACHbIA 1 NPOCTONY MONb30BATENLCKUA UHTEPMENC, unu noboe cBoKn-
CTBO WNV LieNb NPoeKTa, KOTopble He MOryT 6biTb NErko NpeacTaBneHbl Ha hopMarnbHOM S3bIKe).
MosTtomy hopmanbHas BepudmKaLms He NOoMHOCTLI0 3aMEHSAET MOAenpoBaHne U TeCTUpoBaHue,

HO 3aTO OHa AOMOMHSET 3TU MeToAbl, obecneumBas UxX 40Ka3aTeNbCTBOM KOPPEKTHOCTH pa6OTbI
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Nporpammbl A4St BCEX BXOAHBIX AaHHbIX. [puMeHerne opmaribHo BepurkaLmm MoXeT rapan-
TUPOBaTL KOPPEKTHOCTb abCTPaKkTHOW MOAENN NPOrpamMmebi, & NMPUMeHeHWE TeCTUPOBaHWUS rapaH-
TUPYET, YTo hakTuyeckas nporpammva senet cebsi, kak OxXuganocs.

Wcnonb3osanue hopmarbHoi BepudrkaLmmn Ha cTaiumn NpoeKkTpoBaHNs No3BoseT 3Hauun-
TerlbHO COKPaTUTb Bpemsi paspaboTtku nporpammbl Gnarofaps OOHAPYKEHWUIO CYLLECTBEHHbIX
OWNBOK N YNYLIEeHNIO Ha PaHHKUX CTafUAX NPOEKTUPOBaHMSA, Takum oOpasom cokpallasi BpeMs,
HeoBbXxoaMMoe Ha uTepauny Mexay NpoeKkTUpoBaHuemM U TECTUPOBAHUEM.

Psan cdopmanbHbIX METOAOB, MPUMEHSIIOLLMXCA Ha MpaKTuke, onucadbl B B.2.4: Hanpuwep,
CCS, CSP, HOL, LOTOS, OBJ, spemeHHas noruka, VDM n Z.

B.5.12.1 MNposepka mopenu

MpoBepka Mogenvi — 370 MeTop, Ans PopManbHOR BepuduKaLny PeakTUBHBIX U KOHKYPEHT-
HbIX CUCTEM. 3afaBas KOHEUYHOE COCTOSHUE CTPYKTYPbI, KOTOPas OnucbiBaeT NoBeAeHNE CUCTEMBI,
NpOBEPsIOT CBONCTBO, 3anucanHoe B BuAe GOpMyrbl BO BPEMEHHOW NOTUKe, COOTBETCTBYET N
OHO CTPYKTYype. [lnsi aBTOMaTU4YECKOro U KCHEPbIBAIOLLEro Npoxofa BCeX COCTOAHUN CTPYKTYpbI
UCronb3yIT addekTuBHble anroputmbl (Hanpumep, SPIN, SMV n UPPAAL). Ecnn cBOWCTBO He
y0BNETBOPAETCH, TO reHepUpyeTcs KOHTpNpumep. 3Ta NpoLeaypa nokasbiBaeT, Kak CBOWCTBa
HapyLlarTCA B CTPYKTYPE, Y COAEPKMT OYEHb MOME3HYI MHMOPMaLUo AN1A UCCNefoBaHns Cu-
ctembl. [pyMeHeHne MeToa NPOBEPKN MOLENU NO3BONSET 0GHAPYXMTh rMyBOKO CKpbIThIe (Mog-
BOAHbIE) OWNBKN, KOTOPbIE MOTYT BbITb He 06HapYXeHbl MpY 0ObIMHOM KOHTPOME 1 TECTUPOBaHUN.

HeoBXoANMMO OTMETUTL, YTO METOL MPOBEPKN MOAENW NOMNEe3eH Npn aHanuse HIaHCoB CroX-
HO CTPYKTYpbl. OH MOXET OblTb NONe3eH AN HEKOTOPbIX npunoxenn ¢ Hu3kum YMbB. OpgHako
HeoBX0AUMO BbITb OYEHb BHUMATENbHBIM, €CNU B NPUOXKEHNAX C BbICOKMM YTTE CyLiieCTBYIOT Hio-
aHCb! CINOXHOW CTPYKTYpPb.

MoapoBHoe onucaHue gaHHoro metoaal/cpeacrea npusegeHo B [155] — [158].

B.5.13 MeTpuku CrIoXXHOCTY NporpaMmMHoro obecnevyeHus
Llenb — NporHoO3MpoBaHVe XapakTepucTUK NporpamMm, UCXOAsS U3 CBOMCTB Camux nporpamm

UM ux paspaboTku NGO NPEALICTOPUIA TECTUPOBAHUA.

MpumedaHue — CChifkn Ha AaHHbil MeToa/cpeacTso npueeaeHsl B FOCT 34332.4—2021 (npuno-

wenue A, Tabnuua A.9 v npunoxeHve B, Tabnuua B.19).

Onucanve. JaHHbIMN METOJAMU OLIEHMBAKOT HEKOTOpPbIE CTPYKTYpHble ceoicTea 1O B 1 ux
OTHOLLEHUA K TpeByeMbIM XapakTepucTkam, Hanpumep, HagexHOCTU UIN CNOXHOCTU. [1Ns OLIeHKK
BOoNbLUVHCTBA CPEACTB TPeBYITCA NporpaMmHble MHCTPYMEHTbI. HekoTopble npuMeHstowmecs
METPUKM NepedncrneHbl HUXe:

- TEOPETUYECKan CMOXHOCTb rpacha. 3Ta MeTprka MOXeT ObiTh NPpUMEHeHa Ha paHHeM 3Tane
MUHEHHOTO LMKNa [ifisi OLIEHKA KOMMPOMMUCCHBIX PELUEHI 1 OCHOBaHa Ha BErMH{MHE CMOXHOCTY

rpadpa ynpassieHns NporpamMmbi, fIPEACTaBASHHCV ee EMkROMaTUIECKUM YMCTIOM;
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- YMCNO CrnocoBOB aKTUBU3ALMM HEKOTOPLIX MPOrPamMMHbIX MOAynen (AOCTYMHOCTh) — YeM
Gornblue MPOrpaMMHbIX MOZyNel MOXET OblTb AOCTYMHO, TEM JOMKHa ObiTh Oonbluas BepoATHOCTb
UX OTNagKu;

- Teopus meTpuk Xosictega. Mpu noMOoLLM 3TUX CPEACTB BBIMUCTIAIOT AJIMHY NPOrpaMmbl nyTem
noAcyeTa KOMMYecTsa orepaTopoB U OnepaHfoB; AaHHas MeTprKa AaeT Mepy CroXHOCTU U pas-
Mepbl, KOTOpble hOPMUPYIOT OCHOBY AN CPABHEHWIA Npu oLeHke Oyayliux paspabaTtbiBaemblX pe-
CypcoB,;

- YUCMO BXOA0B U BbIXOAOB Ha MPOrpamMmMHbld Moayrb. CBefeHne K MAHUMYMY Yncna ToYek
BXOZ0B/BbIXOJ0B ABMNAETCA KOYEBON 0COBEHHOCTbIO METOLO0B CTPYKTYPHOrO MPOEKTMPOBaHUs W
nporpaMMmMpoBaHus.

MoppoBHoe onucaHue faHHoro metofal/cpeacTsa npuseseHo B [159].

B.5.14 ®opmanbHble NPOBepPKu
Lienb — oGHapyxeHue ownbok B moayne MO.

NMpumevyaHue — Ccbinka Ha AaHHblii METOA/CPEACTBO NpuBeAeHa B IOCT 34332.4—2021 (npwm-

noxexuve b, Tabnuua b.8).

Onucanne. PopmaribHbI KOHTPOMb — 3TO CTPYKTYPUPOBaHHbLIA NPOLIECC NPOBEPKN MaTepua-
rios 0 [0, KOTOPbIN BLINCAHSETCA KoNneramMn paspabotunka 3TUX MaTepuanos, AN HaXoXAeHVs
owuBOK 1 OKasaHWs NOMOLLM paspaboTuuky ynyuwinTb matepuan. PaspaboTunk He JOMKeH NPrHN-
MaTb y4acTusi B MPOLIECCE KOHTPOIS, KpOME NHMPOPMMPOBAHUSR NPOBEPAIOLLNX Ha 3Tane ux o3Ha-
KOMIeHUs ¢ Matepuanami. GopmanbHblie NPOBEPKU MOrYT ObiThb BEIMONHEHbI ANA KOHKPETHbLIX ae-
meHToB N0, coznaHHbIX Ha Nobol ctagum XKL, paspaboTku MO.

MposepsatoLLe AOMKHBI 03HaKOMUTLCA C NPOBEPSEMbBIMU MaTepuanami 0o BbIMOMHEeHUs Npo-
BEpPKW. Ponv NpoBepsioLLnX B NPOLECCe NPOBEPKUA AOMBKHBI BbiTh ACHO onpeaeneHsl. JomxkHa ObiTb
NoAroToBNEHa nporpamma nposepky. JomkHbl ObiTh ONpeAeneHbl BXOAHbIE U BbIXOAHbIE KpUTepny,
OCHOBaHHbIe Ha TpebyembIx XxapakTepucTukax anemenTa 0. BxogHble KpuTepun — 3T0 Takue Kpu-
Tepun unu TpeGoBaHNsa, KOTOpble AOMKHbI BbiTh YAOBNETBOPEHb! [0 BLINOMHEHUS NpoBepku. Bhbi-
XOAHbIE KPUTEPUM — 3TO TaKMe KpuTepuu unu TpeboBaHWs, KOTOpble AOMKHBI ObiTe yA0BNETBO-
peHbl, YTOObI CYMTaTh NPOLIECC NPOBEPKN 3aBEPLUEHHBIM YCMELLHO.

B npoLecce npoBepkun ee pesynbTaThl AOMKHb! ObiTh hopMarbHO 3achKeMpoBaHbl Moaeparo-
POM, POJib KOTOPOrO AOIMKHA YNPOCTUTL NpoBepky. Mo pesynbTaTtam NpoBepK BCEMU NPOBEPSHo-
UMM [OMKHO BbiTb JOCTUrHYTO cornacue. Owmbku [orKHbI BbiTe pasaeneHbl Ha Tpebyolme ne-
npasneHus o npuHaTUA anementa MO n Tpebyiune ncnpaeneHys K 3agaHHOMY MOMEHTY Bpe-

MEHW unu arany. [locne 3aBeplUeHUA NPOBEPKN BbIAB/IEHHbIE ownbKY O0MKHbI BbiTh NepefaHbt
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paspaboTunky ANs nocreayoLwero ucnpasneHus. B 3aBUCMMOCTY OT KONUYECTBA N KOHTEKCTa Bbl-
ABMEHHBIX OLLMBOK MOAEPaTOP MOXET PELUWTL BOMPOC O HEOOXOAMMOCTH MOBTOPHOW NPOBEPKN Mé-
Tepuanos o 0.

Moppo6Hoe onucaHvie gaHHoro MeTtoga/cpeacTsa npuseaeHo B [58] — [60], [160].

B.5.15 CKBO3HOI KOHTPOb (NporpaMmmMHoOro obecneyeHus)

Lienb — oBHapyXeHue HECOOTBETCTBUI MeXAY cneundukaumein u peanvsaunen.

MpumeuaHue — Ccbifika Ha AaHHbIR meToa/cpencTBo npueeaeHa B FTOCT 34332.4—2021 (npu-

noxenue b, Tabnuua 5.8).

OnucaHve. CKBO3HON KOHTPONb ABMAAETCA HedopManbHbiM METOL0M, BbINONHAEMbIM paspa-
BoTumkom anemenHTa MO B NPUCYTCTBUK Er0 KOSNer B Lensx obHapyxernsa omnbok B anemerte [0O.
OH MoxeT BbITb BbINONHEH AMA KOHKPeTHbIX anemeHToB MO, cospaHHbIX Ha mobou ctagum XL
paspaboTku MO.

Yrobbl rapaHTuposatk, Yto J/3/M3 CB3C cuctema cooTseTCTBYET TpebOBAHUAM, 3a4aHHBIM
B cneumuduKkaLmm, HeobxoAMMo UCCnefoBaTh U OLEHWUTL 3afaHHbie B cnelmdukaummn dyHKLmn 6es-
onacHocT cuctembl. JlioBble COMHEHMS, CBA3AHHbIE C peanu3aunen n NCnonb3oBaHnem cosnaea-
MOl CUCTEMBI, AOKYMEHTANbHO 0hOPMNIAIOT B LIENSAX UX AanbHenwWwero paspelwleHns. B otnuune ot
thopManbHOM MPOBEPKY B MPOLIEAYPE CKBOSHOMO KOHTPOMNSA paspaboTUnK MPUHUMEET akTUBHOE Y4a-
cTue.

Moapo6Hoe onucaHwe JaHHOro MeToaa/cpeacTea npueeneHo B [58] — [60].

B.5.16 AHanu3 npoekTa

Llens — BbisisneHue fedekros B npoekre MMO.

MpumeyaHune — Cebika Ha gaHHbI MeTop/cpencTao npueeaexa 8 FTOCT 34332.4—2021 (npuno-

xewnue B, Tabnuua B.8).

OnwucaHue. Moa aHannM3om NpoekTa NoHUMaroT hopmarnbHoe, AOKYMEHTaNbHO 0hopMIIeHHOE,
BCECTOPOHHEE U cucTemMaTuyeckoe nccrnegosatve npoekta MO B Lensx oueHkn TpebosaHui K npo-
€KTY 1 BO3MOXHOCTW NpOeKTa YA0BNEeTBOPUTL 3TUM TpeboBaHUAM, a Takke ANS onpefeneHus npo-
Brnem n NnpegnoXeHui No NX PeLLeHIo.

AHanus npoekTa ABASETCA CPEeACTBOM OLIEHKN COOTBETCTBUS COCTOAHMS NPOEKTa BXOAHBIM
TpeBoBaHWAM, a TakKe CPEACTBOM MAEHTUdUKaLMKY BOSMOXHOCTEN 15 ero AansHenLwero ycoBep-
weHcTBoBaHuA. Jaxe ecnn paspaboTka npoekta Ha atanax »KL| BbINONHAETCA YCNEeLWwHo, U OCHOB-
Hble KOHKpEeTHblE NPOoeKTHble TpeboBaHWs yL0BNETBOPEHLI, TO aHanwa npoekta formkeH GbiTb Bbi-

NOMHEH ANA TOro, YToBbl NCCNEAoBaTh BCe MHTEPMENCHbIE acneKThl; rapaHTVPOoBaTh, YTO NPOEKT
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MOET BbITb BepUDULIMPOBAH, YAOCTOBEPUTLCS, YTO NPOEKT YAOBNETBOPSIET NPOEKTHLIM Tpebosa-
HWSIM; rapaHTNPOBaTb, UTO NPOEKT B HanborbLUel CTeneHu yaoBneTeopseT TpebosaHnsam besonac-
HocTW. TaKkoit aHanua npefHasHadeH Ansi NPOBEpKY pe3ynbTaTos paboTbi paspaboTUMKOB 1 [OKeH
paccMaTpuBaThCs Kak AelCTBYSA No NOATBEPXAEHWIO U COBEPLUEHCTBOBaHUIO 3TUX PE3YbTaToB.

UrtobBbl 0BHapyxuTb HernpasunbHoe nosefexHve MO (Takoe kak HenpeaBuAeHHbIE nocnefosa-
TENbHOCTN BbIMOSIHEHVA OMEPATOPOB MMM NOTUKK, HENpeaHaMepeHHble BbIXOAbl, HernpasurbHasa
CMHXPOHM3aLIMS, HexernaTtenbHble AeficTBUS), MOXET BbiTh UCMONL3OBAH CTPOMUI METOZ, NPOBEPKY,
TaKOWN KaK «aHann3 napasuTHbIX Lienem».

Moapo6Hoe onucaHue AaHHoro metofal/cpeacTtea npnseaero s [55], [58] — [60].

B.5.17 MakeTupoBaHue/aHnmauus
Lienb — npoBepKka BO3MOXHOCTM peanuaauuni CACTEMb! NMPU HanW4uu 3ajaHHbIX orpaHuye-

HWiA; YBA3Ka MHTEpNpeTaLuKn paspaboTyrika cneumdrKaLmnmy cCUcTembl ¢ ee notpebutenem Ans uc-

KITKOMEHWA HEMOHMMaHnA Mexay HUMN.

MpumeuvaHue — CCbiNku Ha AaHHbI MeToA/cpeacTBo npuseaeHs! B FOCT 34332.4—2021 (npuno-

weHue b, Tabnuupl 6.3 n B.5).

OnvicaHue. BblgensoTes NOAMHOXECTBO CUCTEMHBIX (DYHKLMIA, orpaHuyeHnst n Tpebosanua K
paBounm napamerpam. C NOMOLLbIO MHCTPYMEHTOB BbICOKOTO YPOBHS CTPOSIT MakeT. Ha aaHHOM
sTane He TpebyeTcs paccMaTpuBaTb OrpaHWYeHUsi, Hanpumep, UCMoMb3yembli KOMIbIOTED, H3blK
peanusauny, 06bem Nporpamm, oGcnyXuBaHue, HaaeXHoCTb N AOCTYMHOCTE. MakeT OLEeHMBAIOT No
KpUTEPUAM NOTPeGUTENs, U B paMKax 3ToI OLeHKM MOoryT 6biTb MOAMMULIMPOBAaHbBI CUCTEMHbIE TPe-
GoBaHus.

MoapobHoe onuncaHue gaHHOro MeToAa/cpeacTea nNpuBeaeHo 8 [56].

B.5.18 MopnenupoBaHue rnpouecca
Lienb — TecTupoBaHuWe (yHKLWM NpOrpaMMHON CUCTEMbl BMECTE C ee uHTepdencamu Bo

BHELLIHEM OKpYXXeHuUn, He aonyckas MO,IJ,VICbVIKaLMM peanbHOro OKPYyXXeHUA.

MpumeuvaHnue — CCbiK1 HA AaHHbIA MeToa/cpeacTso npuseseHsbl B TOCT 34332.4—2021 (npuno-
XeHue A, Tabnuua A.7; npunoxerve b, Tabnuua b.3 u npunoxenve B, Tabnuue B.7 1 B.13).

Onucanve. CosfgaHne cucTemMbl TONMbKO ANS LieNen TECTUPOBAHUA, MUTUPYIOLLEH noBeaeHne
ynpasnsemoro obopyaosaHus (YO).

NmuTaums mMoxxeT BblTh OCYLLECTBMEHA TOMBKO NPOrpamMMHbIMK cpefcTBamu mbo codeTa-
Huem MO n AC. OHa formkHa:

- oBecneunTb BXOLHbIE AAHHbIE, 3KBMBANEHTHLIE TEM, KOTOPbIE PeanusylTcs Ha pearbHOW

ycTaHoske YO,
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- pearmposaTb Ha BbIXOAHbIE pesynbTaThl TecTupoaHus MO cnocobom, TOUHO OTpaxatoLm
ODBEKT yripaBreHus;

- UMETb BO3MOXKHOCTb AJ1A onepaTopa BBOAUTL BXOAHbIE AaHHble, yToBbl obecneunTs nobble
BO3MYLLIEHUA, C KOTOPLIMI AOMKHA CrPaBUTbCS TECTUPYEMAsn cucTema.

Koraa tectupyetcs MO, To mogenupytotes 3agaHHble AC ¢ MX BXOAHBIMM U BbIXOAHBIMI AaH-
HbIMU.

Mogpo6Hoe onncaHve faHHOro MeTofa/cpencTsa npuseaeHo s [161].

B.5.19 TpeGoBaHua K peanusauum
Llens — ycTaHOBMNEHNEe AEMOHCTPUPYEMbIX TpeGoBaHii k (yHKLMOHKpOoBaHWMIO crcTembl 10.

Mpumevyanue — Ccbinka Ha AaxHblli MeToa/cpeacTso npuseaeHa B FOCT 34332.4—2021 (npuno-

xeHue b, Tabnuua b.6).

OnucaHue. BbIMONHAOT aHanua Kak cucTembl, Tak U cneundukauni tpebosanun k MO ana
crneunduKaLmn Bcex 0BLUMX U KOHKPETHBIX, ABHBIX U HEABHbIX TPEBOBaHMA K (OYHKLIMOHUPOBAHMIO.

Kaxaoe TpeboBaHme K oyHKLMOHUPOBAHUIO aHanmnanpyoT no o4epeau Ans Toro, 4tobsl onpe-
OenunTb:

- KPUTEPUM YCNIELIHOCTY pesyrbTaTa, KOTOPbIV ClIeAyeT NonyYnThb;

- BO3MOXHOCTE MOSyYEHNA MEPb! KpUTEPUSA YCNELWHOCTH;

- NOTEHUManbHYK TOYHOCTb TaKUX PE3YrbTaToB U3MEepeHns,

- 3Tanbl NPOEKTUPOBAHNS, HA KOTOPbLIX 3TU pe3ynbTaThl N3MEPEHUA MOTYT BbiTh OLEHEHD!;

- 3Tanbl NPOEKTUPOBAHUSA, Ha KOTOPbIX MOTYT GbiTb MOMy4YeHbl 3TV PesynbTaTbl USMEPEHNH.

3aTem aHaNM3UPYIOT LIenecoobpasHoCTb Kaxaoro TpebosaHns K OYHKLMOHUPOBAHWIO ANs No-
nyyeHust cnucka TpebosaHui K (OYHKUMOHUPOBAHWUIO, KPUTEPUEB YCMNELIHOCTW pesynbTaTta 1 BO3-
MOXHbIX PE3YNbTaTOB N3MEPEHUA. OCHOBHBIMU LENAMU ABMAKTCA:

- YCTaHOBIIEHME, UYTO Kaxaoe TpeGoBaHWE K XapaKTepucTukam cBA3aHo XoTs Obl C OfHUM U3-
MepeHUemM;

- BbIBOp (rAe 3TO BO3MOXHO) TOYHBIX 1 3(PEKTUBHBIX Mep, KOTOpble MOryT OblTb MCMNOMNbL30-
BaHbl Ha CaMblX paHHUX CTaguax paspaboTku;

- cneunduKkauma BaxHbIX U pakynbTaTUBHbIX TPeOOBaHUA K XapakTepucTukam U KpUTepusam
YCNELWHOCTN pe3ynbTara;

- Vicrionb3oBaHue (Mo BO3MOXKHOCTM) MPUMEHEHUSA OAHOTO M3MEPEHUS ANA HECKOMNbKUX Tpebo-
BaHUI K XapakTepucTukam.

Monpo6Hoe onucaHue JaHHOro MeTofa/cpefcTBa npuseaeHo B [56].

B.5.20 MopgenupoBaHue peanusauumu
Llenb — rapaHTupoBaHne Toro, 4yto pabo4vas Npou3soaAUTESIbHOCTb CUCTEMbI AOCTATOYHA

ANs YA0BMNETBOPEeHNs creunduunpoBaHHbiX TpeboBaHWiA.
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NpuMmevarue — CChiNKK Ha AaHHbLIA MeETOA/CPeACTBO npviBeaeHbl B TOCT 34332.4—2021 {ripu-

noxenue b, Tabnuubl 6.2 n B.5).

Onucanne. Cneumndmkauns TpebosaHwii BkniovaeT B ce6s TpeGoBaHWs K NPOMyCKHOW crnocob-
HOCTU 1 peaKkLni KOHKPETHbBIX (PYHKLMIA, BOSMOXHO, B COMETaHUN C OrPaHUYEHUAMU Ha NCMosb3o-
BaHue obLLMX CUCTEMHBIX pecypcoB. [peanoXeHHbI NPOeKT CUCTEMbI CPABHUBAIOT C YCTaHOBEH-
HbIMK TPEBOBaHNAMY NOCPEACTBOM:

- CO3aHUs MOAENU NPOLIECCOB CUCTEMbBI 1 UX B3aUMOLENCTBUIA;

- OnpefeneHns NCNonb3yeMblX KaxabiM NpoLieccoM pecypcoB (Bpems npoueccopa, nonoca
rponycKaHua KaHara cessn, obbem namaTv 1 T.1.);

- onpefeneHna pacnpegeneHus 3anpocoB K CUCTEME NMPY CPeaHMX U HaUXy AKX YCNOBUAX;

- BbIMMCNEHUA CPEAHMX U HANXYALLNX 3HAYEHWUIA BENNYMH NPOMNYCKHOM CNOoCOBHOCTH 1 BpeMeHY
OTKITMKA [N151 KOHKPETHBIX (OYHKUMUIA CUCTEMBI.

[na npocTbiX CUCTEM MOXET OKasaTbCA AOCTATOYHbLIM aHaANUTUYECKoe pelleHue, Toraa Kak
Ans 6onee CnoxHbIX cuctem Gonee NoAXOAAWMM A1 NMONYYEHNS TOUHbBIX Pe3ynbTaToB SBIAETCA
co3flaHre MoAenu CUCTEMBI. -

Mepen petanbHbIM MOAENPOBaHNEM MOXeET GbITb Mchonb3oBaHa Gonee nNpocTasi Nposepka
«BlofpKeTa pecypcoBy, Mpy KOTOPOWA CyMMUPYIOT TpeGoBaHUS K pecypcam A1 BCEX MPOLEeccos.
Ecnu cymma 3Tux TpeboBaHWi K CUCTEME NPEBLILLIAET BO3MOXKHOCTY CrIPOEKTUPOBAHHON CUCTEMBI,
NPOEKT CUNTAIOT He peanusyemMbin. [laxe B criyuae, ecrnv npoeKT NPOXoAuT 3Ty MPOCTYIO NPOBEPKY,
MOAENPOBaHE BbINONMHEHNA MOXET NOKa3aTh, YTO MMEKTCH CIULLKOM GOonbLUIME 3a4epXK1 U Bpe-
MEHa OTKITMKOB NPOUCXOAAT U3-3a HefocTaTka pecypcoB. [AnA UCKMIYEHUS TaKoh CUTYaumnn nHxe-
Hepbl 4acTo NPOEKTUPYIOT CUCTEMBI, B KOTOPbIX MCMOMb3YETCH TONMbko YacTb (Hanpumep 50 %) 06-
LKUX PECYPCOB A5t YMEHbLUEHWS BEPOATHOCTI HEXBATKU PECYPCOB.

MNMoapobHoe onucanue naHHOro MeToga/cpencTea npueeneHo s [56].

B.5.21 lMpoBepka Ha kKpuTUYECKMe Harpy3ku/cTpecc-TecTUpoBaHue
Lene — nposepka TecTMpyemoro obbekTa npu UCKIIYUTENbHO BLICOKON Harpyske Ans ae-
MOHCTpauun TOro, YTo TECTUPYEMbIA OOBLEKT ByAeT nerko BbigepXuBaTbh HOpMarbHyl pabouyio

Harpysky.

Mpumevarnne — Ccbinka Ha AaHHbIR MeTog/cpeacTBo npuBeaeHa 8 TOCT 34332.4—2021 (npu-

noxexue b, Tabnuuya b.6).

Onucanve. CyliecTBYET MHOXECTBO TECTOB Al MPOBEPKM HA KPUTUYECKNE Harpy3ku vru

CTPECC-TECTUPOBAHME, HAaNPUMep:
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- ecrnn paboTta 0ObEKTa NPOUCXOLUT B PEXVMME YNOPAAOYEHHOIo 0Npoca, To 06bLEKT TeCTUPO-
BaHWsA noABepraeTca ropasno SonbLUMM BXOAHLIM UBMEHEHUAM B €AUHULY BPEeMeEHU, YeMm npu Hop-
MarsibHbIX YCIOBUSIX;

- ecnu paboTta obbekTa NPoUCXoanT NO 3anpocam, TO YMCNO 3anpocoB B eAuHULYY BpeMeHW
Ans TecTupyemoro obbekTa yBenmumBaeTca rno CpaBHEHUIO C YUCIIOM 3arpocoB Mpy HOPMarnbHOM
pexume paboThbl;

- ecnvt 06beM Basbl aHHbIX UIPaeT BaXHYIO POsb, TO 3TOT 06beM yBETMYMBAIOT OTHOCUTENbHO
ee obbeMa npy HopManbHbIX YCNOBUSX;

- UMEIoLLME peLLatollee BNysAHE YCTPOMNCTBA HacTpanBarT Ha CBOV MakcMmaribHble CKopocTU
UKW Camble Marnble CKOPOCTU COOTBETCTBEHHO,

- AN 9KCTPEMaribHbIX TECTOB BCe (haKkTopbl, UMEOLME peLlatowee BnusHue, no Bo3MoXxHo-
CTW, BBOAST OOHOBPEMEHHO B IPaHUYHbIE YCIOBUSA.

[nsA ykasaHHbIX Bbllle TeCTOB MOXET ObiTb OLIEHEHO MoBeAEeHWE BO BPEMEHU TeCcTUpyemoro
ob6wbekTa. MoryT 6biTb TakkKe UCcCnefoBaHbl UBMEHEHWUSA Harpy3ky ¥ NPOBEPKa Pa3MEPOB BHYTPEHHNX

Bydepor N JUHaAMKUHECKNX NEPEMEHHbBIX, CTEKOB 1 T.0.

B.5.22 OrpaHu4yeHUs Ha BpeMs OoTBeTa U 06beM NamAaTH

Lenb — obecneyeHne cOOTBETCTBUSA CUCTEMBI TpeﬁoBaHMﬂM K napameTpam BpemMmeHn 1 na-

MATU.
MpumeuyanHune — Cebinka Ha JaHHbI MeToa/cpeacTso rpusegeHa B TOCT 34332.4—2021 (npuno-

XeHue b, Tabnuua £.6).

Onucanue. Crneumdukauus TpebosaHuin k /3/M3 Cb3C cucteme 1 MO BrntovaeT B ceba Tpe-
BoBaHUA K NAMATU Y BPEMEHM BbIMNOJTHEHUS CUCTEMOMN KOHKPETHBIX (OYHKLWIA, BO3MOXHO, COBMECTHO
C OrpaHU4eHNsIMIA Ha KCTOb30BaHNE 0BLLMX CUCTEMHbIX PECYPCOB.

[aHHbil MeToL NPUMEHAIOT ANs ONpefeneHus pacnpefderneHust 3anpocos Npu CpeaHux U
Hauxyzwmx ycnosusax. PaccmaTtpuaemelin metog TpebyeT OLEHKM 1Crnonb3yembix pecypcoB U 3a-
TPa4YeHHOro BpeMeHU Kaxaon pyHKUMeRn cuctembl. Takne OLEHKU MOryT ObiTb MonyyeHbl pasnuy-
HbIMK cnocoBamu, Hanpumep, CpaBHEHUEM C CYLLECTBYIOLLEN CUCTEMOW UMW MakeTUpOoBaHWEM U

AanbHenwmnm CpaBHEHWEM BpeMeHU peakunli ¢ KpUTUHeCKMM CUCTEMaMMu.

B.5.23 AHanu3 BNuUaAHUA
Llent — onpepenexne BNUSHUA, N3MEHSIOWEro NN pacLLMPSIIOLEro NPorpaMmMHyto cucTemy,
KOTOPOMY MOTYT MOABEpPraTbCA TakKe v Apyrvue nporpaMmMHbIe MOAYSIM B LaHHON NPorpamMmmMHONR cu-

CTEME, a TaKKe gpyrmne cncrtembl.

MpumevyaHune — Ccbinka Ha farHblin meTog/cpeacteo npuseneHa B FTOCT 34332.4—2021 (npuno-

eHue A, Tabnuua A.8).
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Onucanve. MNepeg, BbiNnonHeHnem Moandmrkaumm unn pacwmpernem N0 cneayeT onpefenTs
BNUAHWE MoandvKauuia unu pacwmpeHuni Ha MO, a Tawke onpefennTb, Ha Kakve nporpamvHble
CUCTEMbI ¥ NPOrpaMmHbIe MOAYIIN 3TO NMOBUSET.

[arnee NPMHUMAIOT peLLeHne O MOBTOPHO! BepudmKaLmm nporpammHon cuctembl. OHO 3aBu-
CUT OT YnUCna MNoABEpPrHyBLUNXCH BO3LENCTBUIO MPOrpaMMHbIX MOAYNEN, UX KPUTUYHOCTY 1 Xapak-
Tepa uameHeHwWin. Bo3MOXHbBIMY peLleHnaMn MoryT ObliTb:

- MOBTOPHAas NPOBEpPKa TOMbKO U3MEHEHUIA NPOrPaMMHOro MOAyNs;

- NOBTOPHAs NpoBepKa BCeX NMoABEPrHyBLUMXCA BO3AENCTBUIO NPOrPaMMHBIX MOAYIEN;

- NOBTOPHAaA NpoBepKa BCel CUCTEMbI.

MoppoBbHoe onucaHne faHHOro MeToaa/cpeacTea npuseneHo B [162].

B.5.24 YnpaBneHue KoH(pUrypaumen nporpammHoro obecrnieyeHus
Llenb — ofecneyeHune cornacoBaHHOCTH pe3ynbTaTos paboThl rpynn, OTBETCTBEHHbIX 32 OXK-

Jaemble pesynbTaThl pa3paboTki, NOCKOMBbKY 3TU pe3ynbTaTel MeHsaTes. B oblwem cnyyae ynpae-

neHne KoHdUrypauvei npumeHumo k paspabotke kak AC, Tak u MO.

MpumeyvaHue — Ccbifika Ha JaHHbI MeToa/cpeacTso npuseaera B FTOCT 34332.4—2021 (npurno-

xeHue A, Tabnuua A.8).

Onwucanve. YnpasneHue koHudurypaumen MNO npeacraenseT cobot METoA, MCMorb3yembiii B
TeueHue Bcen paspaboTku (cm. FTOCT 34332.4—2021, nyHkT 6.2.3). MNpn ero npumeHeHun Tpeby-
eTcst AOKYMEHTanbHoe oopMIeHre pa3paboTku Kaxkao BepCuK, Kaxaoro 3Haumoro pesynbrara
KaXO0 BEPCUK, KaXKAO0W B3aUMOCBA3V MEXAY pesyrbTaTaMu pasnuuHbix Bepcuid. MNonyyeHHas fo-
KyMeHTaLus no3BonseT paspaboTynky onpeaensTs, Kak BrMseT Ha Apyrue pesyibraTbl M3MeHeHne
OAHOro Moaynsa (0CcoBGeHHO OAHOro U3 ero dremeHToB). B 4acTHOCTH, cuCTEMbI Unu NOACUCTEMbI
MOryT BbITb HALEXHO CKOMMOHOBaHbI (CKOH(UIypUPOBaHbI) U3 COrNacoBaHHbIX HabopoB BePCH MO-
aynen.

MoapoGHoe onucaHve gaHHoro Metogal/cpeacTea npuseaeHo B [59], [60], [163].

B.5.25 PerpeccnoHHOe noaTBepXaeHne COOTBeTCTBUA
Llens — rapaHTrpoBaHue Toro, Yto 060CHOBaHHbIE BbIBOAb! CAEMaHbl U3 PErpecCnoHHOro Te-

CThpoBaHuA.

MpumeyvaHune — Ccbinka Ha faHHblil meToa/cpencTeo npuseaeHa B FTOCT 34332.4—2021 (npuno-

XeHue A, Tabnuua A.8).

Onucaxue. [MonHoe perpeccroHHoe TECTMPOBaHWe BOrbLUOHA UMK CIIOXKHOW CUCTEMB! 0BbIMHO

TpebyeT 6OMbLUNX YCUNIA 1 PeCypCoB. e BO3ZMOXHOCTH XeNaTenbHO OrpaHnyiTL PErpeccroHHoe
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TECTUPOBAHME, OXBATVB TOMbKO CUCTEMHBIE aCMNEKTbl, NPEACTABNAIOLUME B AAHHbIA MOMEHT OCHOB-
HOW MHTepec ANA pa3pabaTbiBaeMoii CUCTEMBbI. B Takom YacTU4HOM PErpecCMoHHOM TECTUPOBaHUM
BaYKHO MMETb YETKOE NOHMMaHWe 0BracTi NPUMEHEHWS 3TOro YacTUYHOro TECTUPOBAHWA Y CAeNnaTte
CTPOro 060CHOBaHHbIE BbIBOAL! O TECTUPYEMOM COCTOSHUN CUCTEMBI.

MonpobHoe onucaxne aaHHoro MeToaa/cpecTea npuseaeHo B [143].

B.5.26 AHMMauua cneuucukauum n NpPoeKTupoBaHuA
Lenb — ocyulecteneHue sepucdukauum MO nocpeacTBOM CHCTEMATUYECKOW NPOBEPKU Cne-

Lmdbrkalmin.

MpumMeuyaHue — Ccbinka Ha AaHHbI METOA/CPEACTBO NpUBEAEHa B [OCT 34332.4—2021 (npurno-

weuue A, Tabnuua A.9).

Onucanue. Jns onpeneneHus NoBeAeHUs KOHeYHoro ucrionHumMoro MO paccmaTpueatoT npes-
crasnenue MO Ha Goree BbICOKOM YPOBHE aBGCTpaKLmm, YeM NCMONHAEMbIN Kog (Hanpumep, cneun-
huKaLMIO UK onMcaHue npoekTa). MpoBepKy aBTOMATU3NPYIOT KakiM-To 0Bpasom (B 3aBNCHAMOCTY
OT chopMbl 11 BO3MOXKHOCTEN MpeAcTaBrieHns abeTpakumm Gonee BbICOKOro YPOBHSA) ANA MMuUTaLum
nosBefeHUst  pesynbTaToB ucnonHsemoro MNO. OgHNM 13 NPUMEHEHWA 3TOro MOAXOAA ABNASTCS
reHepupoBaHNe TECTOB («OPAaKYNOB»), KOTOPble MOryT ObITb BMOCIIEACTBUN MPUMEHEHbI K UCTIOMNHS-
emomy 1O ans aBTOMaTV3aUMKn B HEKOTOPOW CTENEHW NpoLiecca TeCTUPOBaHNA. Apyroe npumeHe-
HWE — 3TO aHUMAaLMS NOMb30BaTENbCKOro UHTepdeiica, Ana Toro, YToObl HETEXHUYECKNE KOHEUHbIE
nonb3oBaTen Mornu 6onee AeTanbHo NOHATL CMBICH creLvdukaLyn, ¢ KOTopon paboTaroT paspa-
BoTtunim MNO. 310 obneryaeT B3avmoaencTene Mexay paspadoryvkamu MO 1 KOHEUHBIMU NOIBE3O-
‘BaTENAMM.

MoapobHoe onucaHne aaHHoro metopal/cpenctsa npuseneHo B [164].

B.5.27 TecTupoBaH1e, OCHOBaHHOE Ha MoZenu (reHepaums TecToB)
Liens — oBecneveHue apdPeKTMBHON aBTOMATUYECKO reHepaL|um TeCTOBbLIX NPUMEPOB 13 MO-

[enei ChcTemMbl ¥ co3faHnAa HabopoB TECTOB C BbICOKOW BOCMNPN3BOAKMMOCTDIO.

Mpumedanue — Ccbinka Ha AanHbil MeToa/cpenctso npusegera s FOCT 34332.4—2021 (npwusio-

xeHue A, Tabnuua A.5).

OnvicaHue. B meTope TectupoBaHusi, OCHOBaHHOM Ha mogenu (MBT), ncnonbsyeT noaxon
«4EPHOro ALLMKA», B KOTOPOM OBLUME 3a[4a4u TECTVPOBAHUA, Takne Kak reHepauns TECTOBOW KOM-
6uHaumn (TCG) n oLieHKa pesynbTaToB TECTMPOBaHWA, OCHOBaHbI Ha Moaenu TectTupyemon (npu-
knagHon) cuctemsl (SUT). Kak npasuno, HO He BCeraa, AanHble 0 cucTeme 1 noeefeHne nonb3osa-

TENS CMOAENMPOBaHbI C UCMNOMb30BaAHNEM METOL0B KOHEYHbLIX aBTOMATOB, MapKOBCKMX NMpoLEeccos,
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Tabnuy, peLleHnii 1 T.n. Kpome Toro, TeCTUpOBaHWe, OCHOBaHHOE Ha MoAen, MoXeT ObiTb 06beau-
HEHO C N3MEepPEHUEeM TECTOBOrO OXBaTa Ha YPOBHE MCXOAHOro KoAda, a (PyHKUMOHaNbHblE MOAENN
MOryT GbiTb OCHOBaHb! Ha CYLLECTBYIOLLEM UCXOOHOM KOZe.

TecTvipoBaHue, OCHOBaHHOE Ha MoZenu, obecneunBaeT aBTOMaTUHECKYIO reHepaumio addek-
TUBHBIX KOHTPOMBHBLIX MPUMEPOB/NPOLIeAYp, UCMONb3Yst MOAENU CUCTeMHbIX TpeboBaHuiA 1 3afaH-
HOW COYHKLMOHANbHOCTH.

Tak Kak TecTupoBaHWe — OYEHb JOPOrol NpoLecc, cylijecTayeT 60sbLION Crpoc Ha aBTomaTu-
yeckue cpencTea reHepauuu Tectos. [103TOMy HarpasneHne TecTupoBaHus, OCHOBaHHOE Ha Mo-
Jenu, B HacTOAWWA MOMEHT aKTUBHO uccnepyeTcs, U cosfjaetcs 6onbluoe YUCro JOCTYMHbIX
CPeACTB reHepauyn TECTOBbLIN KoMBUHaUWA. 3TN cpefcTBa 0BbIMHO POPMUPYIOT TECTOBYK KOMOU-
HaLMIO Y3 MOLENU NOBEAEHWUA CUCTEMbI, rapaHTUpYs Npu 3Tom, YTo ByayT yaoBneTBopeHbl Tpebo-
BaHWsl OXBaTa ANarHOCTUKON.

Mogernb aBnseTcs abCTpakTHbIM YaCTUYHBIM NpeacTaBneHuem Tpebyemoro noBeaeHrA TeCTu-
pyemon cuctembl. M3 aton Mogenv opMmpyIoT NpUMepbl TECTOB, co3aasast abCTPaKkTHYO TECTo-
BYH0 KOMBUHaLm0. U3 aToit abeTpakTHOM TeCTOBOW KOMBUHALNY BbIENSAOT KOHTPOMbHbIE NPUMEpbI
M NPOBEPSIOT cUCTeMy. Kpome Toro, 3T1 KOHTPOIbHbIE MPUMEPL! MOTYT BbiTh Taloke MCNONb30BaHbI
ANA NPOBEPKY U Mozernu cuctemMbl. MeTo TeCTUpoBaHMs, OCHOBaHHbLIN Ha MOLENU, C reHepaumen
TECTOBOW KOMOUHaLMK OCHOBaH Ha UCNONb30BaHUN hOpManbHbIX METOAOB 1 TECHO CBSA3aH C HUMMW,
NO3TOMY PEKOMEHAALMM MO Ero NPUMEHEHUIO aHanorvyHel pekomeHaaLuam no YIb: Ana Bbicoknx
ypoBHe nonHoTel 6esonacHocTy (YIB): ansa 6onee Bbicokux YINB — «OP» (ocobo pekomeHgoBaR-
HbIA), Ana HU3Kux YTb — npumeHeHue He TpebyeTes «- -».

B o6wem crnydae meTog COCTOUT 13 Habopa cneayoLix 4eRCTBIA:

- co3fiaHne mMmogenu (U3 CMCTEMHbIX TpeboBaHui);

- FeHepauma OXXrnaaeMbIX BXOAO0B;

- reHepaLms OXngaemMbiX BbIXOL0B;

- BbINONHEHVIE TECTOB;

- cpaBHeHVe hakTnyeckmx pesynbTaTos ¢ OXXUAaEMbIMU BbIXOOAMU;

- BblfOp AparbHeMWnX OeNcTBuiA (M3MEHeHue MOAEnM, reHepauust fanbHenlnx TecToB,
oLieHka HagexHocTu/kavecta [10).

[ns nonyyeHus TECTOB MOryT ObiTb MCMONBb30BaHbI PA3IIMYHbIE METOAb! U CPeAcTBa NpeacTas-
NeHnst Modenei NoBeAeHNA NOMb3oBaTENA/CUCTEMbI, HANPUMEP:

- Tabnuupl pelueHni,

- KOHeYHbIe aBTOMAaThI;

- hopmanbHble rpaMmmaTuky;

- uenun Mapkosa,

- QuarpamMnibl COCTOAHWM;

- BOKazaTenbCTBO TEOPEM;

- nNornyeckoe nporpamMmmmposaHue C orpaHu4eHnsamMu;
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- MOAieNb NPOBEPKY;

- MOAENUPOBaHME Ha CUMBOSLHOM YPOBHE;

- UICMONb30BaKNE MOAENV NOTOKa COBbITUI;

- napannenbHble nepapxuyeckme KoHeuHbie aBTOMaTbl ANsi TECTUPOBAHWUSA PEaKTUBHBLIX CU-
cTeM U T.4.

TecTupoBaHue, 0OCHOBaHHOE Ha MoAEenK, C HeAAaBHUX MOP LieneHanpaBneHHo UCronb3yioT B
obnacTax, KpuTnuHbIX Ana 6esonacHocT. OHO NO3BOSIAET Ha PaAHHWX CTAAMAX BbISBUTb HEOLHO-
3HaYHOCTU B cneunduKkaLmm n npoekre, obecneymBaeT BOSMOXHOCTb aBTOMaTUYECKN FreHepupo-
BaTb MHOro HEeroBTOPAEMbIX 9PPEKTUBHLIX TECTOB, OLEHWBATL PErPECCUOHHbLIN Habop TECTOB W
oueHuBaTb HaaexHOCTb U kavecTso MO, a Takke obneryaTb 06HOBMNEHME HABOPOB TECTOB.

MonpoBHoe onvcaHve AaHHoro meToda/cpefcTsa npusesgeHo B [165] — [173].

B.6 OueHka (pyHKUMOHANBLHOW 6e3onacHoCTH
MpuMmedyaHune — CoOoTBETCTRYIOLME METOLbI U CPeACTBA CM. Talke B b.6.

B.6.1 Tabnuub! pewieHuit (TabnuLLI UCTUHHOCTH)
Liene — obecneyenne ACHbIX 1 cornacyowmxcs cneLmdykaLmii v aHanuaa CroxHbIX noruye-

CKMX KOMBUHALMIA 1 NX OTHCLWISHUIA.

MpumevaHne — Cebinkv Ha AaHHbIR MeToa/cpeacTBo npuseaeHsl B FTOCT 34332.4—2021 (mpuno-

weHue A, Tabnuua A. 10 n npunoxenne B, Tabnuua B.7).

Orucaxune. B gaHHOM MeTOoAe UCNONb3YT GUHaPHbIE TaBnuLbl At TOYHOrO ONUCAHUA 0TW-
YECKUX OTHOLUEHWIA Mexay ByneBbIMU NepeMeHHbIMU NPorpaMmei.

WcnonbsosaHne Tabnui 1 TO4HOCTE METoAa NO3BOSIMMUN NMPUMEHUTb €ro B KayecTse cpeacTsa
aHanun3a CnoXHbIX NOrMYECKUX KOMBOUHALMIA, BbIPaXEHHbIX B BOUYHbBIX KOAaX.

PaccmaTpusaemblil METoA, AOCTATOYHO NETKO NOALAETCS aBTOMATU3aLMN, MO3TOMY €ro MOXHO

NCcrnonb3oBaTh B Ka4ecTBe cpeacrea Cﬁ@Ll,Vld)l/lKaLlVIVI CUCTEeM.

B.6.2 UccnepoBaHue onacHOCTH U paboTOCNOCOGHOCTU NPOrpaMMHOro obecneyeHust
(CHAZOP, FMEA)

Llenb — onpepeneHve yrpo3 6e30nacHOCTM B NpeariaraeMon Unm cyLLECTBYIOLLEN cucteme,
MX BO3MOXHbIX NPUHMH, NOCNEACTBWIA 1 PEKOMEHAYEMbIX SENCTBUIA N0 MUHUMU3ALINN BEPOSTHOCTY
VX NOSABMEHYS.

Onucanve. pynna cneupanuctos B o6nacTv CO34aBaeMON CUCTEMbl MPUHNMAET yyacTve B
CTPYKTYPHOM aHarmse npoekTa CUCTEMbl B XOA€ psifia 3arnfiaHnpoBaHHbIX coselannin. OHn pac-

CMaTpUBAIOT KaK peanusaumio OyHKLUMR npoexkTa CUCTEMbI, Tak K crnocobb! paboTe! CUCTEMBI Ha
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MpakTvke (BKIIOYasi AEUCTBUS nepcoHana v npoleaypsl akcnyatauuy cuctembt). PykosoauTenb
rpynibl CreLuanicToB MHULMMPYET ee YYacTHUKOB pacnosHasaTh MOTEeHUManbHbIE ONacHOCTA W
yrpasnseT 3Toi npoLeaypoil, ONUCHIBAs Kax [yl YacTb CUCTEMbI B COHETaHNW C OTAEMbHBIMU KO-
YEBLIMU CITIOBaMU; OTCYTCTBYET», «BOneey, «MeHee», «4acTb Lienoro», «bosbLue Yem» (v «Tak
Xe, KaKk U») 1 «uHade YeMy. Kaxzoe npuMeHnmoe yCroBre Unn pexum oTkasa paccMmartpusaeTcs C
TOYKM 3PEHNS PEanM3yeMocTy, NPUUMH BO3HUKHOBEHMS, BOSMOXHbIX MOCMEACTBU (MosiBSeTCA N
ONAacHOCTL), criocoba yeTpaHeHus 1, B Criydae ycTpaHeHusi, Bbibopa Hanboree LenecoobpasHoro
meToza.

WccrepoBaHue onacHOCTER MOXET BbINOMHATLCA HA pasHbiX CTagusix paspaboTku npoekTa,
ofHako Hanbornee athheKTUBHBIM Takoe uccrefoBaHne MoxeT ObiTh Ha HayarbHbIX CTagusaX ¢ TEM,
4TOBbI KaK MOXHO PaHbLLE NOBIUSATL HA OCHOBHbIE PELLEHUS MO NPOEKTUPOBAHNIO M paBoToCnocob-
HOCTH.

MeTog HAZOP cospasarncs Ans NpOou3BOACTBEHHbIX NPOLECCOB 1 TpebyeT Moancbukauun npu
ero npumeHeHun k MO. bblnu NpeasoXeHb! PasnyHbie NPOU3BOAHbLIE METOAbI (Computer HAZOPs
— «CHAZOPSs»), KOTOpble CONPOBOXAANMCh HOBBIMY PYKOBOASALMMM MaTepuarnamu n/uni peanu-
30BbIBaNM CNOcobbl CUCTEMAaTUHECKOrO OXBaTa CUCTEMHON 1 NPOrpamMmMHON apXUTEKTyp.

MonpoBHoe onucaHne gaHHoro meToaa/cpeacTtsa npuseaeHo B [109], [174], [175].

B.6.3 AHanu3 oTka3oB 1o obLlen npuuvHe
Lienb. — onpegeneHne BO3MOXHbIX OTKa30B B HECKOSIbKMX CUCTEMaX Ui HECKOSbKUX NOACHU-
cTemax, KOTOpbie MOTYT CBECTU K HYMio NpenMyLlecTsa #3bbiTOUHOCTY 13-3a OAHOBPEMEHHOrO No-

ABNEHVSA OOHUX N TEX XE OTKa30B BO MHOFMX 4acTsaX CUCTEMDI.

MpumeyaHue— Ccbinka Ha AaHHbI MeToa/cpencTBo npuseaeHa B FOCT 34332.4—2021 (npuno-

weHue A, Tabnuua A.10).

Onucaxue. B cuctemax, opueHTMpoBaHHbIX Ha BGesonacHocTb obbekTa (CB3C cuctemax), ya-
CTO NCMONb3YIOT U3BLITOUHOCTb AC 1 MaXXOPUTapPHbIFA MPUHLIMN roNocoBaHus. OTOT NMOAXOA UCKIIO-
yaeT CryyaiiHble 0TKasbl B KOMMOHEHTax unu noacucremax AC, KOTopble MOryT NOMeLaTh KOPPeKT-
Hor o6paboTke AaHHbIX.

OJHaKko HEKOTOpbIe 0TKa3bl MOTYT OKa3aTbCA OBLLMMM ANA HECKOMbKAX KOMMOHEHTOB N NoA-
cuctem. Hanpumep, ecnv cuctema yCTaHoBreHa B 0[{HOM MOMELLIEHUM, TO HeA0CTaTKN BEHTUNALN
MOTYT CHU3UTb NPenMyLLECTBa U3BLITOMHOCTN. JTO MOXET OKasaTbCs BEPHbIM 1 AN APYIUX BHELU-
HWX BAUSIHWIA Ha crUcTemy (Hanpumep, noxap, 3aTonnexve, sNeKTpPOMarH1THbIE BO3AEHCTBUA, Tpe-
WUHBI B NAHeNsX u 3emneTpsaceHue). Cnctema MoxeT BbiTh Talke NoasepxeHa Bo3nencTBusM, oT-
HOCSILMMCSA K €€ (DYHKLIMOHNPOBAHMIO 1 3KCTnyaTaumn. MoaTomy BaxHO, 4ToBbl B paboumx UHCTPYK-
LusiX Bbinv NPeAYCMOTPEHb! aAeKBaTHbIE 1 XOPOLLO 3aA0KYMEHTNPOBaHHbBIE NPOoLeAypbl N0 (yHK-

LIMOHWNPOBAHMIO 1 3KCTINYaTaLuy CUCTEMB!, @ 0BCAYXUBAIOLLNA NepcoHar Obir XopoLo 0ByYeH.
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BHyTpeHH1E NpuumnHbl Takke BHOCAT GOrblUON BKag B obuiee Yncro oTkasos. WX ocHoBow
MOTYT ABNATLCA OLUMOKU NPOEKTUPOBaHMA OBLUMX UMK UOEHTUHYHBIX KOMMOHEHTOB U UX UHTepdeit-
COB, B TOM Y1CI€ U YCTapeBLUMX KOMIMOHEHTOB. AHanu3 0TKasoB Nno obLen npuynHe NPUMEHSsIoT
TakKxke 4nsa oTbickaHusa gedekToB B cucteme, K MeTogam aHanusa oTkasos rno obulen npuyvHe oT-
HocATCA: obliee ynpaBrneHue KayecTBOM; aHanu3 NpoeKToB; BEpUMUKaLMsa 1 TeCTUPOBaHNe Heaa-
BMCHMMOW rpynnoii; aHanua peanbHbIX CUTYaLUiA, NONYYEHHbIX U3 ONbiTa paboTbl aHaNOrMYHbIX CU-
crem. OgHako o6nacTb NPUMEHEHUsT TaKoro aHanusa BbIXOAUT 3a pamku Torbko AC. Jaxe ecru
pasHble rnporpamMmbl UCMOMb3yOT B pasHbIX KaHanax uabbiTOYHbIX CUCTEM, BO3MOXHa HEKoTopas
06LHOCTb B NPOrpaMmHbIX MOAXOAAX, KOTOPas MOXET NMPUBECTM K POCTY OTKa30B Mo obLiei npu-
4nHe (Hanpumep, ownbku B obLen cneundukaumn).

Ecnu otkasbl no obwien npuynHe He NOSBNAAIOTCS TOYHO B OAHO U TO XK€ BPEMS, TO AOIHKHbI
BbITb NPeAnPUHATLI MEePbl NPEAOCTOPOXKHOCTY MYTEM CPaBHEHUS METOAOB, NMPUMEHSAEMbIX B pas-
NUYHbIX KaHanax. pu 3TOM NpYMEHeHre KaXxaoro MeToha AOMKHO NPUBOAUTL K 0BHapYKeHWo OT-
Kasa [0 TOro, Kak OH oKaxeTcs obwum As BceX kaHanoB. [py aHanmae o0Tkasos No 06LLel npuynHe
cneayer Ucnosnb3oBaTh 3TOT MNOAXOA,.

MoppobHoe onucaHve padHoro Mmetofa/cpeacTsa npueegeHo B [176]. -

B.6.4 CTpyKkTypHble CXeMbl HAAEXHOCTH
Uenb — mopenviposaHve B chopMe auarpamm Habopa cobbITuiA, KOTOPbIE AOMKHBI MPONCXO-
AWTb, 1 YCNOBWIA, KOTOPbBIE AOMKHbI BbiTh YA0BNETBOPEHbI A YCNELIHOrO BLINONHEHUS onepaluii

CUCTEMbBI UK 3a5au.

MpumedvyaHu £’
Ccbinka Ha faHHbil meTog/cpeactso npuseaeHa B NOCT 34332.4—2021 (npunoxerue A, Tabnuua

A.10).

{ornet.

[

%

D

Ornucanvie. JanHbii METOA NO3BONSAET cHOPMUPOBATE MAPLUPYTHYIO KapTy, COCTOALLYIO U3
6rokoB, NMHUIA 1 NOrMYECKNX NepexonoB. Takas MapLIpyTHas KapTa HaUMHAETCA OT OAHON CTOPOHbI
AvarpaMMbl 11 MPOXOANUT Yepe3 BroKM 1 norudeckue nepexoasl 4o APYro# CTOPOHbLI AnarpamMmbl.
Brok nipeacrasnseT coboit ycriosue vinv cobbitue. MapLupyT NpOXOauT Yepes Hero, ecri ycriosue
UCTUHHO Unu cobbiTne nponsoLusio. Korga MapLupyT NOAXOAUT K NOrMUYECKOMY Nepexoay, To OH npo-
AOIDKAEeTCH, eCN BbINOSMHASTCA KPUTEPUA nornyeckoro nepexogda. Ecnu maplupyT LoCcTUraeT xa-
KOM-rnBOo BEPLUMHBLI, TO OH MOXET NMPOAOMKATLCS N0 BCEM UCXOAALLMM U3 Hee nyTsam. Ecrin cyue-
CTBYET MO MeHbLUE Mepe OAMH YCNELUHbIA MapLUPYT Yepes BCKO AuarpaMmy, TO LieNb aHanusa cuu-
TaeTca QOCTUTHYTON.

MoapobHoe onucaHve fgaHHOro MeToga/cpeacTea npuseaeHo B [75), [77].
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Mpunoxexue i

(cnpaBouHoOe)

MeTopnsi u cpencTsa Ona rpoekKTupoBaHus crnelrankn3nupoBaHHbIX

MHTerpafiibHbIX CXeM

B HacTosiem npunoxeHun npuseseH 0630p METOACB 1 CPEACTB, Ha KOTOPbIE [aHbl CCbIMKY
B FOCT 34332.3. B Hem Takke NpuBefeHbl CChiMKM Ha UCTOYHUKM C Boree NonHbLIM ONUCaHUeM
9TX METOA0B U CPeACTB. HacToALee NpUnoXeHne He JOJMKHO PpaccMaTpUBaTLCA Kak MOMHOE UNnu

ncuepnoiBatollee.

MpumeyaHue — Tpu npoektuposaHuy /M CB3C creumanusupoBaHHble WHTErpanbHble
CXeMbl OBbI4HO HE NPOEKTUPYIOT, 38 UCKMKYEHUEM YHUKAMNbHBIX crnyvaes. [laHHOe NpunoXeHue BKITIOYEHO
B HaCTOSILMIA CTaH4APT 48 TOro, YTOOL! NPEAOCTaBNTbL NPOEKTUPOBLUNKY AONOMHUTENbHLIE CBEAEHUS, He-
oBxoAMMble eMy AN CO3HATENbHOro 3akasa paspaboTki unu BeiBopa CreLnannanpoBaHHbIX WHTEerpanb-

HbIX CXeM, NPUroAHbIX 4115 NPUMEHEHVS B KOHKPETHOMR npoekTupyemon 3/3/M3 CB3C cucreme.

.1 Onucanue npoekTa Ha a3bike (V)HDL

Lienb — dyHKUMOHaNbHOE onucaHne TEXHWYECKUX CPEACTB Ha s3blke BbICOKOro YPOBHS,
Hanpumep, VHDL vnu Verilog.

Onucanue. AGcTpakTHoe chyHKLMOHaNbHOE onucaHme npeekta AC 0CyLLECTBRSIOT Ha S3blKe
BbICOKOro ypoBHsA, Hanpumep, VHDL unu Verilog. Ycnonb3yembiit A3bik gormkeH obecneynsars
BO3MOXHOCTb (DYHKLIMOHANBHOrO W/Wnu npuknagHoro onucanus AC u gormkeH Buite abeTparupo-
BaH OT bonee no3gHUx aetanei peanusaumu. MoToku AaHHbIX, YCIIOBHbIE Mepexoas!, apudmeTy-
4eckue n/unu norndeckue onepaunn AoMmkHbl GbiTb peannsoBaHbl ¢ UCMONb3OBaHUEM MPUCBaNBa-
HWA HasHaveHus 1 onepaTopoB sA3bika onucaHus AC 6e3 pyuHoro npeoGpasoBaHus B nornyeckue

BEHTUIbHbIE CTPYKTYPbI NPUKNagHon 6ubnuoTtexu.

M pumedarnune —[ns NPOCTOTh! (((i)yHKLlMOHaﬂbHoe onucaHue TeXxHUIeCKNX CpeacTB Ha A3bIKE Bbl-

COKOro ypoBHaA» aanee 6yper obosHaueHo kak (VIHDL.

MoapobHoe onucaHue faHHOro MeToAa/cpeacTsa npueeaeHo B [177].

.2 BBop onucaHuu cxem

Liene — cyHKUMOHANLHOE OMUcaHne KOMMOHYEMOM CXEMbI NPy ee NPeaCTaBEHNN Ha YPOBHE
NOTNYECKNX IMIEMEHTOB U/NNN MaKPOCOB BMBNMOTEKN NOCTaBLUMKA.

Onucarue. OnucaHne (yHKLMOHANBHOCTU KOMMOHYEMOii cxeMbl (hOPMUPYETCS NMpu BBOAE
ONCaHWIA CXeM i CBA3EN MEXaY HUMI. DYHKLMIO, KoTOpast AOIMKHa BbITb Peann3oBaHa, KOMIOHYIOT
(cobuipatoT)-Us-aNeMEeHTapHbIX FIOMMYECKMX CXEM, Takux Kak «M», « Ny, «<HE», a Takke MaKpOCoB,

OKoHvaTenbHas
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COCTOSILLMX U3 CrIOXKHbIX apUMETUYECKUX W NOrUYecKMX OYHKLIMIA, KOTOPbIE 3aTeM COefUHST
mexay coboii. CnoxHbie hyHKUMOHaNbBHbIE CXEeMbl AOMKHBI ObiTh NepapXn4ecKu AeKOMNo3npoBaHsbl
1 MOryT BbiTb NPeCTaBMNEHbl Ha Pa3NUYHBIX MEPAPXMYECKN CBA3AHHbLIX pUCyHKax. MexcoeanHeHun
LOIDKHbI ObITb YHUKANBHO OnpeAeneHsl U UMeTb KOHKPETHbIE UMEHa CUrHanos Nno BCEN nepapxuun.

Hackorbko 3TO BO3MOXHO, Heobxoammo nsberatb NCnone3oBaHus rnobanbHbIX CUrHanoB (MeTOK).

.3 CTpyxTypHOe onucaHue
Llenb — CTpyKTyprpoBaHue onncaHusa yHKUMOHaNbHOCTU CXeMbl BbIMONHAIOT TakuM Cnoco-

6oM, 4To6bl OHO GbINO MErko BOCNPUHMAEMO, TO €CTb, YTOBbI (PYHKUMS CXeMbl Morna BbiTe UHTYK-

TUBHO NOHATA U3 onncanns 6es npusnevYeHns MogenmpoBaHus.

Onucanue. Onucanve hyHKLUMOHANbHOCTU cxeMbl popMupyroT Ha asbike (V)HDL vnn ssogom
onucaHusi cxem. PexoMeHayeTces Nnerko ysHaBaemasi MofynbHas CTpykTypa. Kaxabin moayns for-
»eH BbiTb pean3oBaH OgHUM 1 TeM e CrocoboM 1 AormKeH BbiTh onucaH Tak, YTobbl MOXHO 6bIMo
NEerko NoHATb Bce ero noadyHkunu. PekomMeHAyeTCs CTPOro pasfensTb OnucaHue peanvsyemon
PYHKLMM 1 ONUCaHME CTPYKTYPbl Ha YPOBHE MEXCOEAUHEHWUA, TO €CTb MOAYMb, peanusyemblin ua
HECKOIbKMX APYruX NOAMOAYNeW, LOMKEeH COAEPXKaTh TOMBKO OMUCAHNE MEXCOSANHEHNA 3TUX NOA-

MOﬂyﬂeﬁ Vi He [I0IMKEeH coiepXXaTb oncaHlie Norukn CxemMbl.

.4 Cpeactea, NpoBepeHHbIe B 2KCnnyaTauuu

Llens — npumeHeHve cpefcTs, NPOBEPEHHbIX Ha NPakTuke, ANA NpeaoTBpalleHus cuctema-
TUYECKUX OTKa30B NpU YCroBuK, YTO 3TV CpeacTBa [OCTATOYHO OO U YCNELHO NPUMEHSANUCH B
pasnu4HbIX NPOEKTax.

Onwucanne. BonbWKWHCTBO MCNonb3yeMbix cpeacTs ans paspadotku CUNC v nonessbIx nporpam-
MUpYeMbIX BeHTUNbHbIX maTtpuy (MMBM) BkoyaeT B ceba crnoxHoe nporpammHoe obecneveHue,
KOTOpOE He MOXeT cuutaTbesl paboTarowmm 6e3 kakmx-nubo ownbok, a Takke AOBOMbHO YacTo
OWNBKM MOTYT BO3HUKHYTb BCIEACTBME HEMPaBUNBbHON 3KCNyaTauum Takux cpeacTs. [MoaTomy ans
paspabotku CUC 1 MNINBM Heo6xoammo Ncnonb3oBaTh TOMbKO CPeacTBa ¢ aTpubyTom «NpoBepeHo
Ha npakTukey. 370 NofpasymMmeBaeT:

- NPUMEHeHWe CPeacTB, KOTOPLIE UCNONb3oBaNuch (B conoctasumon sepcuu [10) B TeueHue
ANUTENbHOro nepuoaa BpeMenn nnv 6onbLUmnm YACIIOM Mnonb3oBaTenen B pasnuyHbIX NPoeKkTax Ta-
KO e CNOXHOCTH;

- Hanuume y kaxgoro paspaboTunka CUC/TINBM oneita paboTbl ¢ 3TUMKU CpeACTBaMK B TeYe-

HWe NpoaoIDKUTENbHOIC nepnoja BpemMmeH ,
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- NpUMeHeHne OoBLLEeNCnonb3yeMblX CPEACTB (COOTBETCTBYIOLMM YMCIIOM rosib3oBaTenei)
Tak, 4Tobbl Gbina 4OCTYMHA UHGopMaLWsA 06 U3BECTHBIX OTKa3ax OT BCEX Monb3oBaTenen (B npo-
Llecce yrpaBneHusi BEpCUsIMIA CO «CTIUCKOM oWwmnBok»). 3Ta nHpopmaums AormkHa ObiTb ObICTPO NH-
TerpupoBaHa B NPOLIECC NPOEKTMPOBaHKA, 4ToBbI NoMoYb nsbexars CUCTEMaTUYECKMX OTKa30B,

- NPOBEPKY LIENOCTHOCTY BHYTPEHHUX CPeACTB Basbl AaHHbIX 1 NPOBEPKY AOCTOBEPHOCTU AaH-
HbIX, YTO NOMOXeET U3bexartb OLMBOK JaHHbIX, NonydYaeMblx 13 6asbl faHHbIX. CTaHAaPTHBIMN UH-
CTPyMEHTaMu NPOBEPSIOT COrNacoBaHHOCTL BHYTPeHHelt 6a3bl AaHHbIX, HarpuMep, HenpoTUBope-
UYMBOCTb AaHHbIX, NONYUYEHHBIX B pesynbTaTte paboTbi CPEACTB CUHTE3A, U MONYyYEHHbBIX B pe3yrib-

TaTe pasMeLLeHnsi u Tpaccuposky (place-and-route-tool), Ans paboTbl ¢ yHVKaNbHBIMW AAHHBIMN.

MpumeyaHue — MNpoBepka HENPOTUBOPEUMBOCTU — 3TO 0BsI3aTeNbHas (PYHKLWS NCNONb3YEeMOro
cpencTea, v paspaboTunk Ha Hee BnuseT cnabo. MoaToMy, ecnn CyLLeCTBYET BO3MOXHOCTL PyYHO Npo-

BepKMHeﬂpOTMBOpeqMBOCTM,paSpa60THMKﬂ0ﬂm€H8ﬂeKBaﬂﬂ)eeMCﬂOﬂbSOBaTb

.5 MogenupoBaHue Ha s3bike (V)HDL
Lene — dyHKLMOHanbHas npoBepka cxembl, onucadHon Ha asbike (V)HDL, cpenctsamu mo-

AenmposaHnA.

- RfLPLOM LRI, VA
MpumeyaHue — Cm. Takxke .6 & 3y pOBHE-MOAYyREe

Onucanue. MNposepKy MYHKLMY OCYLLECTBISIOT C NOMOLLbIO MOAENPOBAHNSA BCEA CXEMbI UK
kakgoro nogmoayns. Moaene Ha sasbike (V)HDL oBHapyxusaeT nocnenoBartefnbHOCTb BbIXOAOB,
BbI3BaHHYH BHYTPEHHUM M3MEHEHNEM COCTORHUIA CXeMbi B pe3yrnbTaTe NpUMEeHEHNsi BXOLHbIX CTU-
MynoB. Mpoeepka 0BHapyKEHHON BbIXOLHOW MOCNefoBaTerlbHOCTY MOXET ObiTh BbiNonHeHa niubo
nyTem NpeaBapuTenbHOM NoCneAoBaTeNIbHOCTY BbIXOAHbLIX CUTHAMOB («opma BOJHbI»), oo cne-
LmanbHOW Cpedoi, U3BECTHOM KaK «MCMbITaHUIA CTeHAY», KOTOPbIA yCTaHaBnNuBaloT B npoLiecce npo-
ekTupoBaHusi. [1na obecrnedeHns rnonyyeHus npaBunbHbIX PesynbTaToB 1 MacKnpoBaHuUsa owmnboY-
HOrO BPEMEHHOr0 MOBEAEHVs CUrHamNoB (B LUMHAX U TPAcCMPOBKaX C TPeMs YyCTONUMBLIMY COCTOS-
HUAMM), KOTOPOE MOXET BbiTb BbI3BaHO OLLMOKOW MOLAENMPOBaHUS, BbIGUPAKOT MOAENb, Knaccudu-

LIMPYEMYI0 KaK «MPOBEPEHHYIO B SKCMyaTaLumy.

.6 dyHKUMOHarNbHOE TeCTUPOBaHUe Ha YpPOBHe MoAayJisi

Llenb — yHKUMOHANbHOE TECTUPOBAHWE KCHU3Y—BBEPXY.

LONELIS. VA

MpumeyaHue — Cm. Takke I.5 MWW 13 «OxsaT-cUe-

Onucanve. MpoBepKy peannayemoi (yHKLMKM OCYLLEeCTBNSIOT, HanpuMep, NocpeacTBOM Mo-

[eNipoBaHyist Ha YPOBHE MOy el. VicnbiTyeMbli MOAYNb UHCTANMVPYIOT B TATMMUHOW BAPTYabHON
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TECTOBON Cpefie, N3BECTHOM KaK «CTEHA» U CTUMYNUPYIOT TECTOBOIN CXEMOI, CoflepKaLLeiics B Koge.
Wenbityembiii moaynb NHCTannMpyloT B TUNUYHYIO BUPTYanbHY0 TECTOBY'O CPeady, U3BECTHYIO Kak
«MCMbITATENbHBIA CTEHAY, U MOZENVPYIOT TECTOBON CXeMOW, copepxallelics B Koae. TpebyeTcs
AOCTATOYHO BLICOKNA OXBAT YKa3aHHOM byHKLMM, BKMIOYES BCe Ocobble criyyau, ecrim onu cylie-
CTBYIOT. ABTOMAaTW4ECKas NPOBEPKa BbIXOAHO nocnenoBaTensHOCTU NO KOAY «UCrblTaTerbHOro
CTeHAa» fomkHa ObiTb Gonee npuopuTeTHOM MO CPaBHEHUIO C PYYHOW MPOBEPKON.

.7 ®yHKunonanbHoe TeCTUpOBaHue Ha BepXHEM ypoBHe

Llens — nposepka Bceit CNeLnann3npoBaHHoM NHTErpanbHON CXemb! (CUQC).

. 22y 2 AP ?
MpumeyaHue — Cwm. Take .8 «-@ymeuua-:aﬁ-bHee-#eempgga-Hmexs

Onucanue. 3agaya aToro Tecta — nposepKa Bcel CUC.
I".8 dyHKunoHanbHoe TéCTUpoBaHue BO BHeWHeN CUCTEMHOI cpege
Llenbs — nposepka 3agaHHoii (PYHKUMW, BCTPOEHHOM B CUCTEMHOE OKpY>XeHue.

Mpumevarnue —Cwm. Take .7 ¢

Onucanue. 3Tum Tectom NPOBEPSIOT BCIO (DYHKUMOHANLHOCTE CUC B ee cucTeMHOI cpege,
Hanpumep, co BCemMu ApyruMmu KOMMOHEHTaMMY, KOTOPLIE pacrnonoXeHbl Ha NeYaTHbIX NNaTax Uy B
Apyruxmecrtax. Mogenvposariie Bcex COOTBETCTBYIOLMX KOMIMOHEHTOB Ha MeYaTHO NnaTe v Mo-
AenvposaHne CUC, Ha ocHoBe ee mogenwu, AN NPOBEPKY KOPPEKTHON hYHKUMOHENBHOCTH peko-
MEHOYETCA NPOBOANTL C YYETOM CUrHanos CUHXpOoHU3auuu. MonHoe yHKUMoHanbHoe TECTMpOBa-
HIE BKNIOYAET TakKe TECTMPOBaHUE Mofyne, KOTOPbIE CTAHOBATCS aKTUBHBIMU TONBKO BO BPEMSI
oTKasa.

I".9 OrpaHnyeHHoe Mcnonb3oBaHue ACHHXPOHHbIX CTPYKTYp

Llenb — npepoTepalyeHme TunuHbIx NpoGriem CUHXPOHW3aLMK B NpoLecce CMHTes3a, npegoT-
BpallieHne HeoAHO3Ha4YHOCTH B NpoLecce MOAENNPOBAHNA ¥ CUHTE3a, CBASAHHLIX C TPYAHOCTAMM
cosfaBaemoii Mogenu, NpoeKTMpoBaHue TECTMPYyeMoCcTy.

Onucanuve. ACUHXPOHHbIE CTPYKTYPbI, (DOPMUPYIOLME TaKME CUTHaMbI, Kak YCTAHOBKA n
CBPOC, noctpoeHHble Ha KOMOUHATOPHOI MOrMKe, YyBCTBUTENbHBI K npouenype cuHtesa. B pe-
3yNbTaTe MOryT hopMMPOBATLCS CXeMbl, Cosfarolme UMNynbCHbIe NOMexXu Unu cpabarbiBaouime
OT MHBEPCHOW CUHXPOHU3ALMM, U O3TOMY nx Heobxoaumo nsberatb. Takne NPoBreMs npu cosga-
HUA MOAEIN HEe MOryT BbiThb MHTEPMNPETUPOBaHbI AOMKHBIM oBpasom cpecTBaMM CUHTE3a, YTO npu-
BOAMT K HEOAHO3HAYHbIM pesynbTaTtam rpu MOAENUPOBaHNM aCUHXPOHHBIX CTPYKTYP. Tak Kak acuH-
XPOHHbIE CTRYKTYPbI SIBNSIOTCS NMOXO TECTUPYEeMbIMI UNK HETECTUPYEMbIMY BOBCE, TO aphekTuB-
HOCTb OXBaTa TecTamu Npv 3aBOACKUX UCALITAHUAX MM TECTUPOBaHNA B PEXMME OHMalH CHIKa-
eTca. [NoaToMy pekomMeHayeTCs peannsoBbiBaTh NOMHOCTBO CUHXPOHHYIO CUCTEMY C OrPaHUYEHHbIM
4UCnom cuHxpocurHanos. B cuctemax ¢ MHOTO(Y&E3HOR CUHXPOHM3aLUMen Bce CUHXPOCUrHarbl
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LOMKHBI BbITh CPOPMUPOBaHbI M3 OAHOMO LEHTParibHOro reHeparopa CUHXPOCUrHanos. CuvHXpOHU-
3aUuI0 Ha BXOfe NocnefoBaTenbHOCTHOW STOTVKN BCerga criefyeT OCyLUEeCTBIATE TOMbKO CUHXPO-
CUTHAIOM, KOTOPbIV HE COAEPXNT KOMBUHATOPHOW forukn. Bxoap! nocneoBaTenbHOCTHbIX A4eeK
acyHXPOHHbIX cTpykTyp YCTAHOBKA 1 CEPOC Beeraa fomkHbl BbiTb 06ecnedeHbl CUHXPOCUTHa-
flaMy, KOTOpbIe He codepXaT KOMOWHALIMOHHON NOTuKA. YCTpOUCTBa, 3ajatolmne curHanb YCTA-
HOBKA 1 CBPOC, crnegyeT CUHXPOHU3NPOBaTE C NOMOLLbIO ABYX TPUTTEPOB.

I".40 CUHXPOHM3aLMsi CCHOBHbIX BXOAOB M YNpaBiieHne MeTacTabunbHOCTLIO

Llent — npepoTepalleHne HEOAHO3HAYHOro MOBEAEHWsi CXeMbl B PE3ynbTaTe HapylIeHWA
BPEMEH YCTAHOBKM M MPOMEXYTOYHOIO XpaHeHus.

Onucanve. BxogHble curHarnbl OT BHELWHUX NepudepuitHbiX YCTPOWCTB ABMSIOTCA 0BbIYHO
ACUHXPOHHBLIMU 11 MOFYT NPOU3BONBHO U3MEHATL CBOE COCTosHME. HenocpeacTBeHHas obpaboTka
TakMX CUrHanoB BbINOMHAETCA CUHXPOHHBIMW 3NeMeHTaMu NnocrefoBaTenbHOCTHBIX  CXeM
CWC/MMBM. Hanpumep, Mcnonb3oBaHue TPUITEpoB BEAET K HapyLUeHMo BPeMEHU yCTaHoBKA 1
MPOMEXYTOYHOrO XPaHEHUA, YTO NPUBOAWT K HEMPEACKasyeMblM HapYLLIeHUAM B CUHXPOHU3ALINN 1
byHKLMOoHabHoM nosegeHun CUC/TITIBM. OTo MOXeT npuBecTy K MeTacTaburbHOCTU 31eMeHTa
namstv. Moatomy, UTobbl U3bexaTb YHKLMOHaNbHON HEOAHO3HaYHOCTY, KaxObli aCUHXPOHHbBIN
BXO/[HOV CWrHan AorkeH BbiTb CUHXPOHW30BaH CUCTEMOA CUHXPOHM3aLNK ASIC. PexkomeHaytoTcs
cnepyowmue Mepsbil:

- BXOZHbIE CUrHanbi CnegyeT CUHXPOHM3UPOoBaTL ABYMS rocrnefoBaTenbHbIMU sneMeHTamm
NaMATY (TPUrTepPamMm) Uk HEKOTOPOV IKBUBAMNEHTHOW CXeMOVA, YTOObI AOCTUTHY T MPEACKa3yemMoro
qoyHKumoHaanoro nosefeHus;

- Kablii aCUHXPOHHbBI BXOAHOM curHan cnefyeT o6s3aTenbHO CUHXPOHW3NPOBATDL Cnoco-
6oM, onpefeneHHbIM Bbllle, TO €CTb Ka/blii aCUHXPOHHbIA cuUrHan criefyeT CUHXpOHU3oBaTb
TONBKO OT OfHOM TaKoW CXeMbl CYHXPOHU3ALMM. B cnyyae HeoGX0AMMOCTH BbIXOZ, CXEMbl CUHXPO-
HU3aLMK MOXeT ObITb UCMONb30BaH A1 MHOXECTBEHHOro A0CTyna,;

- TaKylo CXeMy CMHXPOHU3aLMM CEAYeT NCMOoMNb3oBaTh Afis NPOBEPKN YCTOMHMBOCTY CUTHAIIOB
napannenbHoi LWWHBI 1 YNPaBMsTb COMAacoBaHHOCTBIO AaHHbIX B TOUKE BbIGOPKU.

.11 NpoekTupoBaHue TeCTUPYEeMOCTH

Llens — npefoTBpaLleHne HeTeCTUPYEMbIX UMW NITOXO TECTUPYEMbIX CTPYKTYD, yTObbLI 06ec-
NeYnNTb BbICOKMIA YPOBEHb TECTOBOrO OXBaTa MpW 3aBOACKMX UCMBITAHUAX UMK TECTUPOoBaHWA B

PEXMME OHMNaNH.

y LODCLILS g.

MpumedarHune — Cm. Takke I.31 &Beaﬁwaamnﬂﬂ'eefemﬁ*eww@yp»)

OnucaHve. MPoeKTOM No TECTUPOBAHNIO HEOGX0AUMO YNpaBATL MyTeM n3deraHus:
- ACVIHXPOHHBIX CTPYKTYP;

- 3alllenoK U TpexX COCTOAHNIA CHrHAIoB Ha MUKPOCXEME,

OxoHuaTenbHas
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- normyeckux «Wx, norudeckux «MIM» Ha NPOBOAHBIX COEANHEHUSX U n3bbITOUHOW Nnoruye-
CKUX SNEMEHTOB.

KombBuHaumoHHas rnybuHa BcriomoraTenbHbIX Lenei urpaeT BaxHylo porib B npouecce Te-
cTupoBaHus. TectoBaa komBuHaumsa, Heobxoaumasi Ans NOMHOr0 TECTUPOBAHWA, SKCTOHEHLIN-
anbHO BO3pacTaeT ¢ KOMGUHALMOHHON rnyBuHoM uenu. MNodTomy cxembl C BbICOKOM KOMOUHAaLW-
OHHOW rnyBMHO NNOX0 TECTUPYKTCA aAeKBaTHLIMKN CPEACTBaMU.

Mpu nogxone, OPYEHTUPOBAHHOM Ha NMPOEKTUPOBaHWNE TECTUPYEMOCTH, rapaHTUpyeTcs, 4To
Tpebyemblil TeCTOBbIV oxBaT ByaeT AOCTUTHYT. [TOCKOrIbKY thakTMueckui TECTOBbIN OXBAT MOXET
6bITb ONpeaeneH Ha O4eHb No3dHel cTaauu NpoLecca NPOeKTMPOBaHYSA, HEA0CTaTOYHOE BHMA-
HUe npoBnemam «NPOEKTUPOBAHNA TECTUPYEMOCTI» MOXET NMPUBECTU K CYLUECTBEHHOMY YMEHL-

LIEeHN0 AOCTMKMMOro TECTOBOrO oxsata U yBelIMHEeHuo obbema p360T.

MpumeyaHue — TecToBbI OXBAT OGLINHO ONPEAENAETCA NPOLEHTOM OBHAPYKEHHbIX KOHCTAHTHBIX

OTKa30B.

.12 Pa3buenue Ha Moaynv

Llens — onucaxue Moaynei, peanusyowmnx MyHKUM CXeMbi.

. c B28.4 B4 Y meuul
puMedaHune — CM. Takke B.2.8,¢Orpatiienue AOCTYNa/MHKane
LOnEoRys S

dMeﬂ—y—H-bei-ﬁ-ﬁGﬂ*@ﬂjmr.?:

%

Onucanue. [pUMeHsIOT CTPoroe pasfeneHune nosHow PyHKUMOHANbHOCTK MO PasnuyHbIM
MOZYNSIM C OrpaHuyeHHbIMUA DyHKUMAMY. Takiam criocobom obecneunsaioT MpospadYHoCTb MOAY-
nel ¢ TOYHO onpeaeneHHbIM HTepdencom. Kaxayio nogcuMcTeMy Ha BCEX YPOBHAX NpoekTa ABHO
onpeaensaoT U OrpaHNYMBaloT NO pasmepy (TONbKO HEeCKONbKO byHKumin). VinTepdencel Mexay
NOACUCTEMAMMN COXPAHAIOT HACTONBKO NPOCTLIMMW, HACKOMNBKO 3TO BO3MOXHO, U NepeceveHne mMo-
Ayriei (To ecTb COBMECTHO MUCMosSib3yemble AaHHbie, oOMeH nHbopmauymen) MNHUMUINPYIOT.

Takke orpaHn4MBaloT CHOXHOCTb OTAEMbHbIX NOACUCTEM.

.13 OxBaT cueHapusiMu BepuduKaLmm (MCnbiTaTenbHbIe CTeHAbI)

Llens — KOnNUYeCTBEHHARA N KaYEeCTBEHHasA OLeHka NpuMeHaeMblx CLieHapues BEprdUKaLmu
B npoLiecce PyHKLUMOHANBHOro TECTHPOBAHNUSA.

OnucaHue. KauecTBo cLeHapnes BepuduKaLium onpefensioT B Npouecce (yHKUMOHaNbHOro
TECTUPOBAHUA, TO ECTb NMPUMEHSIEMbIV TECTOBBIN HabOP 4Ns BepudUKaLnn KOHKPETHOW PyHKLMH,
BKAIOYAs BCe ocoBble Cryyau, ECNVY OHW CYLLECTBYIOT, BOIMKEH BbiTh JOKYMEHTaNbHO 0hOpMIeH
B KONMYECTBEHHOM MMM KaYeCTBEHHON dhopme. [py KONMMYECTBEHHOM NoAXoA4e AOMMKHb! BbiTb A40-
KyMEHTanbHO OOPMIEHb! AOCTUTHYTbIA TECTOBbIA OXBAT W rMybuHa MPUMEHEHHbBIX yHKLKO-
HanbHbIX TECTOB. MNonyJarwmics oxBaT JOMKEH yAOBNETBOPSATL YPOBHAM, YCTaHOBNEHHBIM ans

Kaxgov s mMeTpuk oxsata. Jlioboe uckrnoveHne AoSKHO ObiTh [AOKYMEHTANbHO ocdopmrieHo. B
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crny4yae KaJyecTBeHHOro noaxoga AOIMKHO ObITb OLIEHEHO YMCIO MPOBEPEHHbBIX CTPOK Koaa, uH-

CTPYKUMIA N nyTei («oXBaT kKoAay) NPOBEPSEMOro KoAa CXembl.

fMipunmevyaHne — Ocobbili METOL aHanv3sa «OXBaT koja» VIMEEeT orpaHnyeHHoe npuMeHeHne n3-3a
BbICOKOro naparnrnennsma onnmcaHus AC v HeobBxopumocTy 060CHOBaHKSE NCHEPbIBAIOLLMMA MpoBEepKamu.

«OxBart kopfa» 0BbIYHO CAYXUT AN A8MOHCTPaLNU HeOXBaYEHHOTO (byHKUMOHANbLHOTC KoAa.

.14 Co6niopeHne pykoBoACTB MO KOAUPOBAHUIO

Liens — cTporoe cobniogeHne CTUnNs KOAUPOBaHUS, NMPUBOASLLEE K CUHTAKCUYECKN 14 CeMaH-
TUYECKN KOPPEKTHOMY KOAY CXEMbl.

OnuncaHve. CUHTaKCUYeckue Npasuna KOANPOBaHMS NOMOratoT CO3/AaTh NErko YUTaemblii Koa
W NyYLLYIO 4OKYMEHTaLWMIO, BKITKOYas ynpasneHne sepcusimi. OGbIHO PyKOBOACTBA CoAepxat npa-
BWIIA N0 OPraHN3aLi 1 KOMMEHTUPOBaHWIO BIOKOB UM MOAYIIEN CXEMbI.

MpuMeHeHe CeMaHTUYECKUX NPaBKN KOAWPOBAHIUA NoMoraeT NPeacTBPaTUTL TUNNYHBIE NPO-
BrieMbl peann3aLmn ¢ NOMOLLbIO YCTPAHEHNS CTPYKTYP, KOTOPbIe NMPUBOAST K OLLNOke cnHTEsa —
HEOAHO3HAYHON peanusaumn PyHKUMM cXeMbl. TUMMYHBIMUW Mpasunamu ABNAKTCA, Hanpuvep,
NpefoTBPaLLEeHUE aCUHXPOHHBIX CTPYKTYP UMK CTPYKTYP, KOTOPbIe MPOU3BOAAT K HenpeacKasyemoin
nocrenoBaTenbHOCTY CUHXPOCUTHanoB. OBbIYHO K TaKM HEOLHO3HaYHOCTAM NPUBOAUT UCNONbB30-
BaHWE 3aLLeNoK Ny B3aumMoaencTsme faHHbIX ¢ CUHXpoCcUrHanamu.

B pykoBoacTBax no paspaboTke peKoMeHAYT usberare CUCTEMaTNYECKNX NPOEKTHBIX cboes
BO Bpems npouecca paspaboTku CUC. CobrilogeHne cTuns KoaMposaHna B onpeaeneHHoM CMbICe
orpaHuuMBaeT ath(PEKTUBHOCTb NPOEKTA, OIHAKO, B CBOK OYepesb, AaeT NPenMyLLecTso B NPeaoT-
BpaLLeHun c6oes Bo BpeMsi npouecca paspaboTkm CUC. CobniofieHne cTuna Koguposaxus, B 4acT-
HOCTH:

- NpeaoTBpaLLaeT TUNMYHbIE HEAOCTATKV KOAUPOBaHUA unn coou;

- OFPaHNUMBAET UCMONb30BaHNE NPOBNENHbIX CTPYKTYP, KCTOPbIE NPUBOAAT K HEOAHOSHAYHBIM
pesynbTaTam CUHTE3a,;

- PUMEHSAETCA ANA NPOEKTUPOBaHUS TECTUPYEMOCTH;

- obecrieunBaeT Npo3padHbIA 1 YA00HbIA KOA.

Mpumep cmunsi koGupoeaHusi

1 Kod dosmkeH codepskamb CMOSILKO KOMMEHMapues, CKOJIbKO 3mo Heobxodumo onsi
noHuMaHusi demaneil peanuzayuu u pyHKyuu. Mcnonb3yembie coanaweHusi 00JDKHb! 6bimb
onpedenennl neped HadyasoM npoekma. B meyeHue cmaduu NpoeKMuUpPO8aHusi OO0JDKHO
6bImb NpoeepeHo coomeemcmaue onpedesieHHbIX coznlaweHuu.

1.1 B cmaHdapmHbie 3a20/108KU 8KJIIOYAI0M UCMOPUIO, NepeKkpecmHbIe CCbIIKU Ha crie-
yughukayuio, uHopmayuro 06 omeemcmeeHHOCMU U daHHbIe, conposoxdatowue npoexkm,

makue Kak HoMep eepcuu, 3anpoce! Ha UsMeHeHuUe u m.J0.
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1.2 Nlezako Yumaembie WabJIoOHbI: IK8UBaIEHMHbIE NMPOUecChl OO/KHbI 6biMb OnucaHb!
oduHakoeoil npouedypoil, mo ecms ucronb3oeaHue npedonpedesieHHbIX WabnoHoe ans
r1oemopsioWUXcsi NPoyeccoe («ec/u-mo-uHa4qey, «On1s1» u m.o.).

1.3 TouyHOe U 4YumaemMoe cozjlalleHue O PUCBOEHUU UMeH, Hanpumep, nponuc-
Hasi/cmpoyHas 6ykea, npegukc u nocmepurc, moyHas ougpgepeHyuayus MexOy umeHeMm
nopma, HympeHHUMU CU2Hanamu, KOHCIMaHmamu, nepeMeHHbIMU, HU3Kul aKmueHbIl ypo-
8eHb (xxx_n) u m.o.

1.4 [JomkHbl 66imb égedeHbl 02paHUYeHUs1 Ha pasMep MOOYJIsi U YUCIIO NOpMoe Ha Mo-
dyne Ons1 yeenuveHus Yumaemocmu koda.

1.5 CmpykmypupoeaHHas u 3auuueHHas paspabomka Koda, Hanpumep, uHghopmayus
0 cocmosiHuu doskHa UHKancynupoeaHa 8 FSM (cokpbimue uxghopmayuu), 4moboi obecre-
Yyume nezKoe U3MeHeHue Koda.

1.6 JomxHbl 66imb peanu3oeaHsb! MPoeepku ocmoeepHOCMU, maKue Kak nposepka
duanasoHa u m.0.

1.7 MpedomepaiyeHue credyroujux cmpykmyp/komaHo:

- ucnonb308aHue NpocMompa duana3oHa o UHOeKcy & nopsioke eo3paciaHus Kio4va
(om X K y) Ons1 cuzHasioe WuHbl;

- KomaHObI «Omimoyumsb» e Verilog (coomeemcmeyem komaHde goto);

- MHO2OMEPHbLIX Maccueoes (>2), sanuceu;

- coyemaHusi murnoe OaHHbIx 6e3 3HaKa U CO 3HaKoM.

2 3asepweHHbIll NPOEKM CUHXPOHU3ayuu (Goryckaemcsi noJiy4eHue makmoebix um-
nynbLCcoe MonkbKo 0m YeHmpanbHbIX MaKmoebix 2eHepanopos).

2.1 Bbixodbt Modynsi 00s/mkHLI 6bIMb CUHXPOHU3UPOBaHkl, YmMo makke obecrieyum me-
cmupyemMocmb U cMamu4ecKul aHanu3 8peMeHHbIX ouazpamm.

2.2 Ynpaensiroujue umnynscbl 00smkHbI 6bimb 06pabomaHsl ¢ 0c06bIMU npedocmo-
POXHOCMSAMU.

3 MMpedomepaweHue ces3u cuzsHanoe GaHHbIX ¢ CUHXpOCU2HanaMu noebiwaem me-
cmupyemMocmb, gocnpouseodumocms Mexdy GaHHbIMU 00 U 10C/Ie KOMITOHOBKU U ypO8eHb
coomeemcmeusi noeedeHUs1 Ha ypoeHe Mexpeaucmposbix nepecuinok (RTL).

4 U3661moyHast Io2uKa He siefisiemcsi mecmupyemodl, u ee cnedyem usbezams:

___D__ , le |
>CLC _ @w

Css13b cuaHaso8 0aHHbIX C CUHXpocuaHanamu N36bimoyHast mo2uka

5 Heo6x0dumo u3bezamb o6pamHbIX ceésizell 8 KOMOUHaYUOHHOU JI02UKe, NoMmoMy 4mo

CLC

3amo eedem Kk HecmabuILHOCMU NPOeKmMa, u oH He 6ydem mecmupyeMbiM.

QxoH4aTtenbHas
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6 PexomeHdyemcsi, ymobbi npoekm 6b1y1 NOSIHOCMBIO NPOCMampueaeMbiM (NPoO2oHse-
MbIM npu ModenupoeaHuu).

7 [MpedomepaweHue 3awWies10K yeenuyueaem mecmupyemMocms U Cokpaujaem oz2paHu-
YeHUsi CUHXPOHU3aUUU e rnpoyecce cuHme3sa.

8 CuzHan ocHo8HO20 c6poca U ece aCUHXPOHHbIE 8XO00HbIE CUZHalIbI cliedyem CUHXPO-
Hu3upogame deyms nocnedoeamesibHbIMU 3JIeMeHManu naMsmu (mpuaaepamu) unu 3Keu-
eaneHmHoli(bimu) cxemol(amu) (MemacmabunsHOCMb).

9 PexomeHOyemcs uzbeeamp acUHXPOHHbLIX CU2HaNOoe ycmaHO8Ku/c6poca, 3a UCKIIIo-
YeHueM cuzHasla 0CHOeHo20 cbpoca.

10 CueHanbl Ha ypoeHe nopma molynsi OoikHbI 6bimb muna std_logic unu

std_logic_vector.

.15 NMpumeHeHune cpeacTB NpoBepku koaa

Llenb — aBTOMaTU4eckasi NpoBepka Npasun KOAUPOBaHUS («CTUIb KOGWPOBAHUS») UHCTPY-
MeHTanbHbIMU CpeacTBaMu NPOBEPKM Koga.

Ornncarue. MpumeHeHWe CpeAcTB NPOBEPKU KOAa NMOMOraeT B 3HaYMTENbHOW CTeneHn asTo-
Matuyecky cobnoaaTe CTUNb KOAVPOBAHUS M FEHEPUPOBATL AOKYMEHTALMIO B pexXume oHnaiiH. Op-
Hako aBTOMaTWYeCKoe CPEeACTBO MPOBEPKU KoAda MO3BONAET NPOBEPUTb CUHTAKCUC U CEMAaHTUKY
kofa B LierioMm. [1oaToMy NpUMEHEHUE Taknx MHCTPYMEHTOB CrneayeT CONnpoBOXAaTb pacLUMpeHnem
0BLMx NpaBuI KOAVUPOBAHUS («KOHKPETHBIN MHCTPYMEHT») C MOMOLLbIO MPOEKTUPOBaHNSA crneLuars-

HbIX NPaBK KOANPOBAHUA, KOTOPbIE p33pa6OTqVIK AOIDKeH peaﬂfM3OBblBaTb N oLieHnBaTb OTAENbHO.

.16 MporpaMmupoBaHue c 3aLWUTON
— 5.
Mpumevyarnue —Cm. B2.5 WWM&JL

.17 [lokyMeHTUpOBaHUE pe3ynbTaToB MOAENUPOBaHUSA

Liens — pokymeHTanbHoe opopMneHne BCeX faHHbIX, HeoGX0AUMBIX OIS YCnelHoro Moae-
npoBaHnA 4118 NPOBEPKU 3aaHHON YHKLUUN CXEMBbI.

Onmcanve. Bee gaHHblie, HeobxoauMble ANns PyHKUMOHANBHOTO MOAENTMPOBAHUS Ha YPOBHE
MOAYNS, MUKPOCXEMbI UMN CUCTEMBI [OSMKHBLI BbiTh NPaBUNBHO JOKYMEHTarbHO 0hOpMIIEHb! U 3a-
apxuBupoBsaHbl A4S19 TOro, 4YTobbl:

- MOBTOPUTL MoJenupoBaHue Ha robon Gonee nosgHen CTagun nocpescTBOM U3MEHEHNA na-
pameTpoB MOAENY;

- NPOAEMOHCTPUPOBATL NPABUIILHOCTL W NOMHOTY BCEX ONpeaeneHHbIX YHKLNA.

HomxHa 6biTb 3aapxveupoBaHa 6asa faHHbIX, XpaHALWas:

- CpeAcTBa MoAenupoBaxus, srovatomne nonHoe MO ncnonbayemblX MHCTPYMEHTOB, HaNpu-
Mep, CPeACTB MOAENUPOoBaHUA, CUHTE3a C yKasaHWeM Bepcuii u Heobxoaumoin Gubnunotekn moge-

TiNpOoBaHUA;,
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- (haiin ¢ XypHanom MOAENMPOBaHMA, KOTOPbIN BKIIOYaET B cebs MonHyo MHMOPMaLMIO 0 Bpe-
MEHU MOAENNPOBaHNA, NPUMEHEHHbBIX MHCTPYMEHTOB C YKasaHueM BEPCUIA 1 NOMHbIA TEKCT oTyeTa
o Bcen paboTe, ecnu 3TO HEOGXOAUMO;

- BCE COOTBETCTBYIOLLME pe3ynbTaTbl MOAENMPOBAHMUS, BKIOYAs NOCNEL0BaTENbHOCTY CUrHa-

rioB, 0COBEHHO B Criy4ae pyqHoOW NPoBEPKY, Vi JOKYMEHTALMIO NOSTYYEHHbIX Pe3yrbTaToB.

.18 Mposepka koaa

Uenb — aHanns onucaHusa cxemsl.

Aoseeans J%
flpumevarnune —Cm. B.5.14 .

OnucaHue. AHanus onucaHnsi cxemel A0MKeH BbiTb BLIMOMHEH NOCPEACTBOM:
- KOHTPONA CTUMNSA KOAUPOBAHUS;
- NPOBEPKM COOTBETCTBUSA CO creLmdurkaumen onmcaHHon pyHKUMOHANbHOCTH;

- KOHTPONA KOAUPOBaHUA C 3awWnTon, 06paboTkn owmnboK 1 06paboTKN UCKITIOYEHWIA.

MpumevaHue — Ecnu mogenuposaHue Ha sisbike (V)HDL He BLINOMHEHO, Y NOMHOThLI NPOBEPKU
KOAa 1 AOCTUrHYTbIX PE3YNbTATOB AOMKHO ObITh «3KBUBANEHTHOE KAYECTBOY, T. € KAYECTBO, KOTOPOE MOTTIO

Obi GbITe AOCTUTHYTO NPU MOAENUPOBAHNU Ha s3bike (V)HDL.

.19 CKBO3HOM KOHTPONb

Lienb — nposepka onncaHis CXembl C NOMOLLbIO CKBO3HOMO KOHTPONS.

OnucaHiie. CKBO3HOW KOHTPOMb BBLIMOMHSAIOT Criedyowmnm oBpasom: rpynna CKBO3HOTO KOH-
Tpons BbIdMpaeT HebonbLUOoK Habop TECTOBLIX MPUMEPOB — MPeaCcTaBNTENbHBLIE HABOPLI BXOOHBIX
/1 COOTBETCTBYIOLLMX OXKMAAEMbIX BbIXOAHBIX AaHHBIX ANS NPOrpaMMbl. 3aTeM BPYUHYIO NPOCExXM-

BaET npoxoxaeHne TeCToBbiX AaHHbIX Yepes Nornky nporpammel.

MpumevyaHne — Kak caMOCTOSITENbHOE CPEACTBO €ro crneayeT NPUMEHSTb TOMbKO K CXemam ¢
OYeHb HU3KOW CNOXKHOCTLIO. B cnyvae c6os npu mopenuposanuu Ha a3bike (V)HDL y NOAHOTHI CKBO3HOTO
KOHTPONA U Ka4ecTsa AOCTUIHYTbIX PE3YNbTaToB AOMKHO ObiTh 3KBUBANEHTHOE Ka4eCTBO, KOTOPOE MOrMNo Bbl

BbITb AOCTUrHYTO NOCPEACTBOM MOAENNPOBaHus Ha aabike (V)HDL.

MoapobHoe onncaHne gaHHOro MeTofa/cpeacTsa npuseaeHo B [55].

I".20 NMpumeHeHne NpoBepeHHLIX TMBGKUX NPOBOAHUKOB

Liene — npegoTapalieHne oTkasa npu paGoTe ruGKUX NPOBOAHNKOB NOCPEACTBOM NPUMEHe-
HWA NPoBEPEeHHbIX rTMBKMX NPOBOAHUKOB.

Onucanve. Ecnn noctasLvK NpoBepseT rubKrie NPOBOAHWVKM, [OIKHE! BbiTh BbINONHEHbI Cre-

aywoune tTpedosaHus:

OxoHYaTensHas
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- NPOBEPKY rMOKOro NPoBoAHUKa crefyeT BuINOMHATL Ans pabotel CBC, nmetoLeit, no MeHb-
e Mepe, 3KBUBANEHTHbIN Unu Bonee Boicokuit YMB, yeM nnaHupyemas k paspaboTke cucTema.

-AOMKHBI ObITb BBIMOMHEHbLI BCE AOMYLEHUS Y OTPaHUYEHNS, HEOBXOAVMbIE 415 NPOBEPKA
rmoKoro NpPoBoAHMKA.

- AOMKHbI ObITb NErKO AOCTYMHbLI BCe HE0BXOANMbIE AOKYMEHTb! A MPOBEPKM rMBKoro npo-
BOAHWMKa, cM. TaKke .17 «[JokymeHTUpoBaHMe pe3ynbTaToB MOAENMPOBAHNAY.

- BOIMKHA CTporo cobnogeHa kaxaan cneumdukauns NocTasLLmKa, a 4oKasaTenbCTea CooT-

BETCTBUA JOMKHbI ObiTb 3a40KyMeHTHpOBaHbl.

.21 MpoBepka ru6koro NposogHUKa
Llenb — npefoTepalleHne oTkasa rmbkoro NpoBOAHWKa BO BpeMs paboTkl NOCPEACTBOM Mpo-

BEpPKM rmbKoro npoBofHNKa B TedeHne XL obbekTa.
womens  J,
MpumeuaHne — Cm. Takke .6 aflbHOE-TECTUPOBAHWE HA Y POBHE MOLYAs,

Onucanne. Ecnu rubkuii nposogHuk He Gbin paspaboTaH cneumanbHo Ans paboTel 8 CBC,
AOMKEH ObiTb NPOBEPEH CreHepMPOBaHHbIA KOA B TEX e YCMOBUSIX, KOTOPbIE NPUMEHAIOTCS ANS
NpOBEPKY NI0BOr0 MCXOAHOTO KoAa. DTO 03HAYAET, YTO LOKHbI BbITh ONpeaeneHb! 1 peanu3oBaHb
BCE BO3MOXHbl€ TECTOBbIE NPUMepbl. 3aTeM PyHKUMOHaIbHasA NPOBepKa [orkHa BbITb BbINOMHEHA

nocpeacTeOM MogennpoBaHus.

.22 MopenupoBaHWe NOrMYecKol cXemMbl Ha OCHOBE CnUCKa coefuHeHUn Ans
NPOBEPKU OrpaHNY4EHUIN CUHXPOHU3ALUN

Lienb — HesaBucumasn npoeepka AOCTUraEMOro OrpaHnYeHNs CUHXPOHN3ALMN BO BpEeMS CUH-
Tesa.

Onucanve. MogennpoBaHue NOrMYeckoi CXembl Ha OCHOBE CTICKA COEAMHEHNIA, co3faHHoro
Ha 3Tane CrHTE3a, C y4eToM peanbHOW ANMHLI COBAUHEHNA NPU pacyeTe BPEMEHW 3aepXKu B
COCAMHUTENBHbLIX NUHNAX 1 3afiepPXeK B NIOrMYecknx anemenTax. [ormkHbl GbiTe chopMUpoBaHbI
TaKne BXOAHbIE cUrHanbl, ¢ NOMOLLbIO KOTOPbIX ByAeT oXBayeH BbICOKWI NPOLIEHT OrpaHnyeHuii
CUHXPOHM3aUMM 1 ByayT BKIIOYEHbI BCE HauXyALUMe Cly4aun Ans CUHXPoHM3aumn. Boobie Bxoa-
Hbi€ CUrHanbl AOMKHbI ObiTh BbIGpaHb! TakMMK, YTOBbI BLIMONHANOCH (hYHKLMOHANBHOE TECTUPO-
BaHne Ha ypoBHe moayns (I.6) unn dyHKUMOHanbHoe TeCTUpoBaHe Ha BepxHem ypoeHe (I.7),
noAxoAAwme KpuTepun Ans Beibopa KOTOPOro obecrieyeHbl NP YCroBUM, YTO BO BPeMs (hyHKL-
OHanbHOro Tecta MOXeT TPeboBaTLCst AOCTATOYHBIA TECTOBLINA OXBAT. CXema AorKHa BbITh NPo-
TECTUPOBaHa Npu HaWUmyulwnx ¥ HanxyALwmux YCHnoBuaxX Npy yKkasaHHo MakcuManbHOM TaKToBON
yacToTe.

IMpoBepka CUHXPOHMU3ALMU MOKET BbITb BbIMONHEHA C NOMOLLbLI aBTOMATUYECKON rpoBepKu
BPEMEHW YyCTaHOBKM M BPEMEHM NMPOMEXYTOUHOIO XPaHEHWS ANA 3NeMEHTOB NamMsTi (TPUrrepos)

Lenesoin GubNuUoTekw, a TaKKe C MOMOLLIO (PYHKLIMOHANBHOM NPOBEPKA CXEMBI. PYHKLMOHANbHAS
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npoBepka B OCHOBHOM [0JIKHA OCYLLECTBNATLCS C NOMOLLbIO aHann3a BbIXO[HbIX CUrHarnoB MUK-
pocxembl. OHa MOXET BbiTb BbINOMIHEHA aBTOMATUYECKN, MOCPELCTBOM CPABHEHNA BbIXOAHbIX CUT-
HanoB CXeMbl C COOTBETCTBYIOLIE 3TanNoHHON MOLENbIO UM C UCXOAHBIM KOAOM CXEMbl Ha A3bIKE
(V)HDL. 3T0T TECT U3BECTEH Kak «PerpecCuioHHbIN TECT» U ero BbiMOMHEeHNe 4OMHKHO ObiTh Oonee

NPeANOYTUTENbHBIM MO CPABHEHWIO C PYYHO NPOBEPKON BBIXOAHbBIX CUTHAIOB.

MpumeyaHue — [laHHbIil METO/ NO3BONSKET NPOBEPUTL PAGOTY CUCTEMbI CUHXPOHU3ALIMN TONBKO
LTS TeX NyTel cnvucka CoeANHEHWH  NOrNYecKUX 3/IEMEHTOB, KOTOpPble (PAKTNYECKU aKTUBHbI BO BPEMS MO-
AEMMPOBAHNS U NO3TOMY TaKol CneunansHo hopMUpYeMblil METOA He MOXET 0BecrneqnTb NonHbIi BpemeH-

HOW aHanma cxembl B obLiem crnyyae.

I".23 CtaTuyeckuilt BpemMeHHON aHanu3 3afepxKu pacnpocTpaHeHUs curHana

Llenb — He3aBucMas NpoBepKa OrpaHNYeHni CHHXPOHN3aLIMK, OCyLLIECTBNAEMAn BO BpEMS
cuHTEsa.

Onwcanue. Mpu cTaTUHECKOM BpeMeHHOM aHanuse CBA ocylecTBNAIOT aHanmus Bcex nyten
CrICKA COEAMHEHMIA (CXEMBbI), MONYYEHHOrO CPEfCTBaMM CUHTE3a, C yYeTOM pearbHo AfnvHbI Co-
eVHEHWA Npu pacdeTe BpeMEHM 3aePXKKU B NTUHUSAX CBA3U U 3a[epKeK TOrM4ecKnx aNemMeHToB
6e3 npuMeHeHns pearibHoro MOAENMPOBaHNs. 3TO NO3BOMAET B OOLLEM CryYae BbINOMHUTL NoJl-
HbIi aHANW3 OrpaHUYEHW CUHXPOHU3ALWMK 4NA BCell cxeMbl. TecTupyemas cxema AOMmkHa ObiTb
NpoaHanuanpoBaHa B HaUnNyuyLnxX 1 HaMxyALWux YCNoBuaAX akcniyaTaumy, Ha MakcumarneHo 3aaa-
BaeMoii TakTOBOW 4acToTe, C yHETOM BO3MOXKHO HEYCTOMHMBOCTY CMHXPOHU3ALWMK U pacdasu-
POBKW ee pabouero umkna. YuUcno nyTem, He COOTBETCTBYIOLMX GUHXPOHM3ALMM, MOXET ObiTb
OrpaHu4eHo onpeaeneHHbIM MUHUMYMOM, B 32BUCMMOCTH OT UCMONb3yeMOro MeToAa NpoeKTupo-
BaHuA. lNepen Hayanom NPOEKTUPOBAHUA PEKOMEHAYETCS Mccnenosath, MnpoaHanusnposatb u

onpenennTb ﬂpMMeHHeMbIVI mMeTon, KOTOprVI OOoImKeH obecneunTb Nerko YnTaemble pesynbraThi.

MpuMmeuaHue — MoxHo npeanonoxurs, YTo CBA siIBHO OXBaTbiBaeT BCE CyLUeCTBYOLME NyTU
CUHXPOHU3ALMK, ecnu:

- OTpaHUYEHNsI CUHXPOHK3ALUA AOMKHBIM 0BpasomM onpeLeneHb);

- TeCTUpyemas cxema COLEPXKMT TOMbKO TaKkhe MyTW CUHXPOHM3ALMK, KOTOpbIe MOrYT GbiTe NpoaHany-

3upoBaHbl cpeacTeamu CBA, TO ecTb B 06Llem cnyyae NoNHOCTbI0 CUHXPOHHBIE CXEMbL.

.24 TlpoBepoyHoe CpaBHEHUe CMNUCKAa COEAUHEHUA JOTUYECKUX IJIEMEHTOB C
3TaNioOHHOW MOoAeNbIo CpeACcTBaMU MoaenupoBaHus

Llenb — npoBepka yHKLMOHANBHOW 3KBUBANEHTHOCTM CUHTE3MPOBAHHOrO CNKcKa coeauHe-
HUIN JTOMMYECKUX dNEMEHTOB.

Onucanuve. MofenupoBaHWe Cnncka CoeanHeHN NOrn4yecknx 3neMeHToB, CreHepupoBaHHoOro
CpeacTeaMu CuHTE3a. Vcrnonb3yemMble BXOOHbIE CUrHarbl A4S NPOBEPKU MUKPOCXEeMbl MOAENNPO-

BaHMEM TOUHO COOTBETCTBYIOT BXOAHbLIM CUrHanam, NpuMeHeHHbIM B npolecce BbINONHEHNA (bYHK-
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LMOHarnbHOoro TecTupoBaHis Ha ypoBHe moayns (I.6) 1 yHKUNMOHANbHOro TECTUPOBAHWA HA BEPX-
Hem ypoBsHe (I'.7) Ans OYHKUMOHaNLHOW NPOBEPKU Ha YPOBHE MOAYIIS N Ha BEPXHEM YPOBHE, COOT-
BETCTBEHHO. PYHKUMOHaNbLHYI NPOBEPKY B OCHOBHOM CrieAyeT OCYLUECTBIATb NOCPEACTBOM aHa-
Nnu3a BbIXOAHBIX CUrHanNoB Mukpocxembl. OHa MOXeT ObiTb BbINOMHEHA aBTOMaTUYECKK, nocpes-
CTBOM CpaBHEHUS BbIXOAHbLIX CUrHAN0B MUKPOCXEMbi C COOTBETCTBYIOWEN STANOHHON MOAESbIO UITN
C NCXOAHBIM KOAOM cXemMbl Ha A3blke (V)HDL. 3TOT TECT N3BECTEH KaK «PerpecCUOHHbLIN TECT» 1 ero
BbINnonHeHWe Gonee NpPeanoYTUTENLHO MO CPaBHEHWIO C PYYHO NMPOBEPKOK BbIXOAHbBIX CUrHAroB.

MprvmevaHne — [JaHHblii METOL NO3BOMNAET MPOBEPUTL DYHKLUMOHETNBHOE NOBEAEHUE TOMNLKO AN
TeX nyTer cnucka CoeiMHEHNN NOrNYECKUX SMEMEHTOB, KOTOpble (hakTUYECKU aKTUBHbI BO BPEMsi MOAENUpPOo-
BaHusi. [103TOMY TECTOBLIV OXBAT MOXET ObITh TOSMLKO TAKUM XKeE, Kak U BO BPEMS UCXOQHOIo yHKLKWOHaMb-
HOrO TECTUPOBAHWA HA YPOBHE MOAYNSA UM Ha BEPXHEM YPOBHE, COOTBETCTBEHHO. VIOXKHO AOMNOMHNUTL 3TOT
MeTon dopmanbHbIM TECTUPOBaAHWENM HA IKBUBaNEHTHOCTb. Bo BCeX Cryvanx OyHKUMOHANbHYIO NpoBepky
nexoaHoro koga Ha aseike (VYHDL cnegyeT BuINOAHATDL C OKOHYaTeNbHbIM CMUCKOM COSOUHEHWA, CreHepupo-
BaHHbIM CpejcTBamu crhHTesa.

.25 CpaBHeHMe cnuckKa coeAnHEHUH NTIOTMYECKUX INIEMEHTOB C 3TaNlOHHOW MoAenbio
(chopmasnbHbIf TECT HA SKBUBAINEHTHOCTD)

Llene — Hesasucumas oT mogenuposaHus nposepka yHKLMOHaNbHOW 3KBUBANEHTHOCTHY,

Onucanve. OcyllecTBRAT cpaBHEHKE (DYHKUMOHANbHOCTU CXEMbI, ONMUCAHHON B UCXOAHLIX
kopax sasbika (V)HDL ¢ pyHKUMOHANbHOCTLIO CXEMbI, ONUCaHHOW CNCKOM COEANHEHWIA NOrU4eCcKnX
3M1EMEHTOB, CreHepupoBaHHbIM CpefcTBamMn cuHTesa. CpeacTBamMu, B OCHOBE KOTOPbIX FEXMUT
MPVUHUMN OpManbHOV SKBUBANIEHTHOCTM, MOXHO NPOBEPATb (DYHKLVOHANbHYI0 3KBMBANEHTHOCTb
CXeMbl, ONUCaHHON Pa3nUYHLIMU hopMamMy ee NpeacTaBneHus, Hanpumep, Ha a3bike (V)HDL unu
B B/JE ee Crnncka coeiuHeHnin. B cnyyae nprMeHeHWst aToro MeTofa HeT HeoBXo4MMOCTU B hyHK-
LMoHarnsHoOM MOAENMPoBaHUA, HO He3aBUCUMasn (OYHKLIMOHarbHas NpoBepKka BO3MOXHa. YcneLliHoe
NPUMEHEHNe 3Toro MeTofa MOXKET ObiTb rapaHTUPOBaHO, eCN NOSHYI 3KBUBANEHTHOCTb MOXHO
AOKa3sblBaTb TOMbKO C UCMNOMb3YyEMbIM UHCTPYMEHTOM, a BCE COOOLLEHUA O HEeCOOTBETCTBUAX oLe-
HVUBAIOTCA aBTOMATUYECKU U NPOBEPSAIOT BPYUHYHO.

MpumeyaHue — [daHHblll MeTOS BLIFOAHO 00beAUHUTE C MeTogoM I.24 «[poBepoyHoe cpaBHeHKe
CNUCKa CoeLUHEHWUI NOTMYECKVX 3NEMEHTOB C 3TarlOHHOW MOAENbIO CPeacTBaMu Mogenuposanusa». B nobom
cny4ae (yHKUMOHANBLHYIO NPOBEPKY UCXOAHOrO kogda Ha askike (V)HDL cnefyeT BbiNOAHSATL C OKOHYaTEb-
HbIM CMINCKOM COEAMHEHWI, CrEHEPUPOBAHHBIM CPEACTBaMU CUHTE3a.

.26 MNpoBepka TpeboBaHWn U orpaHuueHui noctaswmka CUC

Lilenb — npegoTepatleHue oTkasoB B npouecce paspaboTkn NocpeacTBOM NpoBepku Tpebo-
BaHWI nocTaBLiuKa.

Onucanue. OcylecTBreHne TwartenbHoOW NpoBepkn TpeboBaHUA 1 orpaknyeHuin NocTasLLmKa

[Hanpmmep7 MWHMMAanbHOE U MakcuMarnbHoe oBbeduHEHNE 1 pa3BeTBNeHUe Ha BXOAE W BbIXOAE,
MakcumarnbHas LrvHA COeAMHEHVS (3aAepKka B COELWHUTENbHON NMWHUW), MaKCUMarbHas Kpy-

TU3Ha PPOHTA CUrHaNoB, pacasnpoBKa TAKTOBLIX CUrHaNoB U T.4.] CPeACTBaMV CUHTE3A YIyyllaeT
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HaAeXHOCTb n3aenus. TpeBosaHUA NOCTaBLMKA K npoueccy pa3paboTkn o4eHb BaxHbl, UX Hapy-
LEHME OKa3bIBaeT CYLLECTBEHHOE BRVsiHNE Ha 0GOCHOBAHHOCTL NPUMEHSIEMbIX MOLENEeN, UCMOsb-
3YIOLLMXCA AN MogenupoBaHus. Moatomy mo6oe HapyleHue TpeGoBaHui 1 orpaHuyeHnin nocTas-
WMKa BefEeT K HEKOPPEKTHbIM pe3yfbTaraM MOAENMPOBaHUS, MPUBOAALUMM K HEXenaTenbHOW

(hYHKLIMOHAIBHOCTH.

I.27 OokymeHTanbHoe ohopMIieH1e OrpaHMYeHUit, pe3ysibTaToB U CPeACTB CUHTe3a

Llernb — AOKyMEeHTansHoe OopMIieHie BceX COPMUPOBAHHBIX OrpaHUYeHni, KoTopble
HEoBX04UMbI AN ONTUMANBbHOIO CUHTE3a NPU reHepaLn OKOHYaTENbHOTO CriMcka COeANHEHN no-
FMYECKUX ANTEMEHTOB.

OnvicaHune. [lokyMeHTanbHoe oopMIIEHNe BCEX OrpaHnyeHN U pesyrbTaToB CUHTE3a Heo6-
XOAMMO:

- ANA BOCMPOW3BOACTBA CUMHTe3a Ha nmoboit 6onee nosgHen ctagum,

- HE3aBWCKMMOr0O TEHEPMPOBAHWS PE3yNbTaToB CUHTE3a AN NPOBEPKN.

BakHbIMK JOKYMEHTaMN ABMAOTCA:

- OMKCaHUE HACTPOEK CUHTE3a, BKIIOYas MPUMEHSIEMbIE UHCTPYMEHTarnbHble cpeacTea u 10
CVMHTE3a G yKasaHneM haKkTUYECKMX BEPCUIA, NCnonb3yemble GubnunoTteku cuHTesa, 3agaHHble orpa-
HUMEHUS 1 cLeHapum,

- XKypHan BbINONHEHUs cuHTesa (nor-ann) ¢ ykasaHnem BpemeHu, NCrnonb3yemoro CpeacTea
¢ yKasaHueM BepCui Vi NonHas SOKyMeHTaLna ons cuHTesa,

- CreHepVpPOBaHHbIN CMIUCOK COEAMHEHUIA C OLIGHKON BPEMEHW 3aaepxku (ain B dopmare
cTaHAapTHOro BpeMeHu 3agepxku — CB3-tann).

.28 NMpumeHeHne NpoBepeHHbLIX B IKCTNyaTauumn cpeacTB CUHTe3a

Llens — npumeHeHne cpecTsa, BLINMOMHAKLLEro npeobpasoBaHne oN1CaHNA CXeMbl Ha A3blke
(VIHDL B criucke coequHEeHW IOrM4ecknx 3NemMeHToB.

Onucanve. MpUMEHSIOT cpeacTBo, oToGpaxatoLlee HYHKLMOHANbLHOCTL CXeMbI, ONUCAHHON Ha
ncxoaHoM koae asbika (V)HDL, B coeguHeHnsi COOTBETCTBYIOLLUX JTOMAYECKMX SMNEMEHTOB 1 NpuMu-
TUBbLI CXeM 13 Leneson bubnunotekn CUC. Bbibop peanusauum n3 MHOXeCTBa BO3MOXHbLIX peanu-
3aUuiA, BINOMNHSOLWEN Tpebyemyio pyHKUMOHaNBbHOCTb, 3aBUCUT OT Camoro oNTManbHOro pesyrnb-
TaTa, KOTOpbIi MONYYEH AN OrpaHNYeHNii CUHTe3a, TakuX Kak CUHXPOHU3aLUMs (TakToBas 4acToTa)

1 nnowaap kpucTanna.

.29 NpuUMeHeHne NpoBepeHHON B 3KCNyaTauum ueneson 6ubnuorteku
v%mwg g
Mpumevyarnue —Cm. Take .4 8;-POBEPEHHbIE-B-OKCAFYaTaLuny.

Lierb — npenoTepaLLeHne CUCTEMATIYECKVX OTKa30B, Bbi3BaHHbIX olwnbkamu B Lienesoil 61G-

NNoTEKE.
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Onucanue. Lienesble 6UBNMoTekM cuHTesa u mofennposanus ans paspabotkn CUC chopmu-
pytoT U3 obLyen 6asbl gaHHbLIX 1 NOJTOMY OHW He ABMATCA HE3aBUCUMbIMU. TUMUYHBIMY npume-
pamMu cUCTEMaTUYECKNX OTKA30B ABNSIOTCS:

- HEOQHOSHAYHOCTL MeXAY peasribHbiM U MPOMOAENMPOBAHHbIM noBeAeHUEM 3NeMeHTOoB
CXEMb!;

- HEKOPPEKTHOE MOLenMpoBaHMe, HanpuMep, BPEMEHU YCTEGHOBKM 1 BPEMEHU XpaHeHUs.

MoaTtomy npu npoekruposanuu CUC, BBINOIHSIOLNX chyHKUMN GesonacHocTy, cremyeT vc-
NoNb30BaTb TOMbKO «MPOBEPEHHbIE B 3KCMyaTaLyin» TeXHONOru u uenesble 6ubnuorteku. Oto
O3Ha4aeT:

- NPUMEHeHNe Lienesbix GUbnMoTeK, KoTopble B TEYEHUE MPOAOIKATENbHOO BpeMeHn uc-
NoNb3OBANNCH B MPOEKTaX C CONOCTABUMOI CNOXHOCTBIO 1 TaKTOBOI YacToToMN;

- Hanu4ue foCTynHOCTM TEXHONOrN 1 COOTBETCTBYIOLLE LEeneBoi BUBIUoTekn B TeyeHune fo-
CTaTO4HO ANMTENLHOrO NepuoAa BPEMEHW; NPU 3TOM MOXKHO cumTaTh, 4To BubnuoTteka obecneyu-

BaeT 4OCTAaTOYHYIO TOYHOCTb MoaenuposaHua.

I".30 NMpoueaypbl, ocHOBaHHbIE Ha cueHapuu

Lienib — oBecneueHne BOCNpOU3BOAMMOCTY PE3ynbTaToB KOHTPOMA U aBTOMAaTU3aLMK LMKIOB
CUHTEe3a.

OnvcaHue. 310 npouesypbl aBTOMATUYECKOrO OCHOBaHHOrO Ha CLieHapum ynpasreHus LuK-
flamu cvHTe3a, BKIOYas onpefernenne npuMeHsiemMblx orpaHuveHuin. NommumMo NonyYeHns TOUHON
AOKYMEHTaLIMM Ha BCE OrpaHNYeHns CUHTe3a JaHHOe yrpaBreHye LyKnamm noMoraeT Bocnpounsse-
CTW CMICOK COBMIMHEHWA MOCTie W3MEHEHUS! UCXOLHOr0 KoAa Ha sasbike (V)HDL npu maeHTuYHbIX

yCroBuUsIX.

I.31 Peanusauus tectoBbIX CTPYKTYp

Lienb — npoekTuposanue Tectupyembix CUC, rapaHTUpyoLwmx 3aKkmoYUTENBHOE UCTbITAHNE.

Onucanve. 310 npoekTuposaHue TECTVPYEMOCTN C MOMOLLbIO CO3AAHNSA Pa3INYHBIX TECTOBbBIX
CTPYKTYp, obecnevnsaroLiee co3gaHme MUKPOCXeMm, KOTOpPbIE Nerko TeCTUPYIOTCA, HanpuMep:

- CkaHnposaHwe nyTu. B aTom meToge nuGo Bee TpUrrepsi (nonHoe ckaHnpoBaHue npoekTa)
Unn nx 4acTb (4acTUYHOE CKaHMpoBaHWe MPOeKTa) CoeAnHEHb! B 4MHYIO LieMb UM HECKONbKO ue-
Men, CO3AALUMX LIEMNOYKY CABMIOBbIX PerncTpos. MeToA ckaHMpoBaHUSA NyTW aBTOMATUYECKY reHe-
PVpYeT TecToBbIN NMpUMep AN BCEN NOrMKU CXeMbi. WHcTpymeHTanbHoe cpeacTro, reHepvpyoliee
TECTOBbII MPUMED, HA3bIBAIOT «aBTOMATUYECKIM reHepaTopoM TECTOBbLIX NPUMEPOB» — AT, Pe-
anusauus metoAa CKaHMPOBAHWS MYTW CyLUECTBEHHO ynyJlwaeT TECTUPYEMOCTb CXEMbl U NO3BO-
nset nony4nTs Gonee 98 % TecToBOro oxeaTta MPU pasymHbIx ycunusix. Mostomy pekoMeHayeTcs
PEann3oBbIBaTh NONHOE CKAHNPOBAHME, ECIIN 3TO BO3MOXKHO;

- HE-U-gepeso. B HE-WU-pepese Bce ocHOBHbIE BXOAb! CXeMbl COeANHEHbl KackagHo u Co-

3A2K0T Uenouky. lNpuMeHsis nogxohsimii TECTOBbIN npumep («Gnyxpaowmic GUT»), MOXHO NpoTe-
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CTMPOBATh NOBEAEHNE CXeMbI NPU NEPEeKNoYeHN (CUHXPOHN3ALMIO U YPOBeHb 3arnycka). HE-U-ge-
PeBO ABMAGTCA CPEACTBOM, HEMOCPEACTBEHHO XapakTepU3yoLWVM NepBUYHbIE BXOabl. Ero peko-
MEHAYETCA NMPUMEHATb, €CrN NOBEAEHNE CXEMbl MPY NEPEKITIOYEHNN HE MOXET GbiTb NPOTECTMPO-
BaHO MHaue,;

- BCTpoeHHoe camoTecTuposaHue BCT. CaMmoTecTpoBaHue cxembl U B 0OCOBEHHOCTH camoTe-
CTUpOBaHUe BCTPOGHHOIO MOAYMSA MaMsATU MOXET OKasaTbCs O4eHb 3MEKTUBHBIM, €CIN Ha Kpu-
ctanne peanusosatb AlTTT. AI'TT BINONHAET aBTOMATUHECKYH) NPOBEPKY CTPYKTYPb! CXEMbI C Mpy-
MEHEeHVeM nceBAoCnyYanHbiX TECTOBbLIX MPUMEPOB U OLEHUBAHWEM CUTHATYPbl Peanv3oBaHHOV
CTPyKTYpbl cxembl. A TTT pekoMeHayeTcs Kak LONONHUTENbHas Mepa, 0COBEHHO s TECTMPOBaHUS
MOAYSIA NamaTh. TECTUPOBaHME KCKAHMPOBAHWE NYTU» MOXET BbiTh 3ameHeHo Ha Al'TTT:

- TECTUpOBaHWe cTaTu4eckoro Toka nortpebnenus CTI nHTerpanbHoi mukpocxemsl (CTT-Te-
ctuposaHue). Cratuieckas KMOMM-mykpocxema noTpeGnseT Tok, rnasHbIM 06pasom, Bo BpeMs ne-
pekntoyeHus. MNoaTomy abcomoTHO McnpaBHan MUKpocxema noTpebnsaeT odeHb HeBorbluoe 3Hade-
Hue Toka (noTpebnsiemblil TOK MeHee 1 MKA) 10 TeX Nop, Noka He 3arycKkaeTcs TeCToBbIi npuMep.
CTrl-TecTupoBaHue o4eHb adhheKTUBHO 1 obecrieunBaeT TecToBblil oxBaT Bonee 50 % cpasy e
rnocne NpuMeHeHns Heckonbkux Tectos. CTl-TecTupoBaHme MOXET OblTb MPUMEHEHO Ha (hyHKLMO-
HanbHbIX TECTOBbIX MPpUMepax, Tak Xe, Kak U Ha CUHTe3VNPOBaHHbIX TECTOBbLIX NPpUMepax, creHepu-
poBaHHbIX cpeacteamu AlTT1. OTOT MeTo4 TECTUPOBAHUA Ha NPAKTUKE OKa3ancs caMblM Nosie3HbIM
vi NO3BONAIOLLMM OBHapYx)MBaTh OTKa3bi, KOTOPbIE PeAKo OBHaPYXUBArMCh UM BOBCE He oBHapy-
KUBANUChb MPU UCMOMNb30BaHUN APYTUX TEKCTOB. [03TOMY AaHHbIA METOA CresyeT NPUMEHATL Mpu
perynapHbIX NPON3BOACTBEHHbIX UCMbITAHUAX;

- fpaHn4Hoe ckaHupoBaHyvie. Mpiu 3TOM MeTofe TECTOBas apxXUTeKTypa ANS NPOBEpKU coenu-
HEHUI KOMMOHEHTOB Ha NeYaTHON nnaTe peanusyeTcs B COOTBETCTBUM CO cTaHaapTom JTAG [178].
ToT ke camblil NoaxoA MOXET ObiTb NMPUMEHEH AN NPOBEPKN COEAUHEHUI Moaynew Ha ypoBHe
Kpuctanna. lpaHnyHoe ckaHMpoBaHWE B NEPBYIO OYEPEAb PEKOMEHAYETCS ANS YNyuLLeHUs TeCTU-

PyemMocCcT nevaTHbiX nnar.

I.32 OueHka TecTOoBOrO OXBaTa NOCPEACTBOM MOAENUPOBAHUA

Llere — onpepeneHne focTUraemoro TeCTOBOro OXBaTa, PEariM3oBaHHOMO C NPUMEHEHWEM
aPXMTEKTYPbl BCTPOEHHOrO TECTMPOBAHWS BO BPEMSI UCMbITaHWI U3fernuvs.

OnvicaHue. TecToBbIVi OXBAT, AOCTUTAEMbI C MPUMEHEHNEM BCTPOEHHOO TectuposaHua BCT,
(OYHKLIMOHAMBHOrO TECTOBOrO NpUMepa WUnv MoGoro WHOrO MeToAa, MOXET BbiTb ONpeaereH Mo-
CPEeACTBOM MOAEnMpoBaHusa oTkasa. Bo Bpemsi MoaenvmpoBaHusi oTkasa TECTOBbI MPUMEp npume-
HSIOT K Lienw, B KOTOPYIO BBEAEH OTKa3. Peakuvs LUenu Ha oTkas npu 3arnycke TECTOBOro rnpuMepa
COOTBETCTBYET BBEEHHOMY OTKa3y W, Takum obpasom, BHOCUT BKNag B TeCTOBbIN oxsaT. Moaenu-
poOBaHue OTKasa No3BONAET OOHAPYXKUTb KOHCTAHTHbIE OTKA3bl, KKOHCTAHTHYIO 1» U KKOHCTAHTHbIN

O», a [OCTUraeMblil TECTOBLIN OXBaT OTpeXaeT Kav4ecTBO NPUMEHEHHOIrc TeCTOBOIO NpriMepa. Mo-
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JenupoBaHue oTkasa MOXeT OblTb MCMONbL3OBaHO AN 04eHb 3EKTUBHOrO 0BHapyXeHUs OTKa-
30B, CBSI3@HHbIX C MOTMYECKMM 3NeMEHTaMU, KOTOpbie HE OXBaTbiBAETCSt TECTOM «CKaHWpoBaHue

nyTu», Hanpumep, B crny4yae 4YactTun4yHoOro CKaHupoBaHUA.

.33 OueHka TecTOBOro oxsaTa CpeAcTBaMM aBTOMaTUYECKOW reHepauuu TeCTOBbIX
npumepos Al'TI

Llens — onpeaeneHune oxunaaeMoro TECTOBOro oxeaTa Af1s CUHTE3VPYEMbIX TECTOBbIX Npume-
poB («cKaHupoBaHue nyTu», BCT) B npoLecce NpomM3BOACTBEHHbIX UCMbITAHNA.

OnucaHue. B HacTosiliee Bpems CYLUECTBYIOT pasHble npouedypbl, B KOTOPbIX FEHEpUpYT
nceBocryYanHbIe v anropuTMUYeckue TeCToBbIE NpUMepbl ANA CXeMbl, peann3oBaHHble B Me-
Tofe «CkaHunpoBanne nytuy. Cpencrea cuHTesa, Takue kak AlTI, cosgaloT B npolecce cuHTesa
KaTanor HeBbIABMEHHbIX 0TKa30B. TaknmM crnocoGom MOXHO OLEHUTL TECTOBLIN OXBAT U ONpeaerinTs
HVDKHUIA Npefen [0CTUraeMoro TECTOBOTO OXBaTa ANs MPUMEHSIEMOro TeCcTosoro rnpumepa. Cre-
AYET YUYUTbIBaTh, YTO TECTOBbIN OXBAT OrPaHUYEH JTOrMYECKUMU dNEMEHTaMU CXeMbl, KOTOpas OXBa-
yeHa METOIOM «CKaHupoBaHue nyTu». Moaynu, Takue kak yctponctso namatv, BCT unu vactb
CXEMbI, KOTOPbIE 0Ka3anuch He OXBayYeHHbIMW METOAOM «CKaHWpOBaHWe NyTu», He paccMaTpusatoT

npu oueHKe TeCToBOro oxegara.

.34 O6ocHOBaKUe NPOBEPEHHbIX B 3KCMyaTalumu XXeCTKUX COeAUHEHUI

Llens — npenoTBpailerne CUCTEMATUYECKMX OTKa30B MeCTKuX coeguHeHuin B CUC.

Onucanme. XecTkoe coefvHexne OObIMHO PACCMaTPUBAIOT Kak «HEePHbIA ALLWKY, KOTOPbIV
ofecneunBaeT BbiNosHeHne Tpebyemon yHKumKM, conepxut b6asy p.aHHle KOMTOHOBKW coeguHe-
HUS1 B LieneBovi TEXHOMOTWM 1 KOTOpbIN noaaepxusaeT TpebyemMbli KOMMOHEHT CXeMbl. BO3MOXHbIA
hYHKLMOHAMbHBIA OTKA3 MOXET TPAKTOBATLCA MO aHaNOrMu ¢ 0TKa3amut AUCKPETHBIX KOMMOHEHTOB,
TaKUX KaK CTaH4apTHbIE MUKPOMPOLIECCOPbl; MOAYrb NaMATU U T.4. JKCNyaTaLus Takux KeCcTKuX
coeamHeHun 6e3 NPoBEPKN NPaBUbHOCTN PYHKUMOHUPOBAHUSA BO3MOXHA, €CIN MOXHO CYUTaTH
LOKasaHHbIM, YTO ANA NPUMEHAEMON 3a/iaHHOM TEXHOMOMW UCNOMNb3YeMOoe COEANHEHNE SBMSAETCS
MPOBEPEHHbIM B 3KCMnyatauuy KOMNoHeHToM. [pu 3TOM ocTanbHas YacTb CXembl AoMmKHa BbiTb

TLaTeNbHO NPoBEPEHA.

.35 MpumeHeHUe NpoBepPeHHbIX KECTKUX COeAUHEeHUN

Lienb — npenoTepaLleHe CUCTEMAaTUYECKUX OTKa30B NpK NPUMEHEHIAN XECTKUX COSANHEHUIA.

| wpwreoprus Y.
Mpumeyanne — Cm. Takke .6 bHOE TECTAPOBAHE Ha Y POBHE-MOAY I,

Onucanue. MNMpoBepka coeAnHEHNS Ha COOTBETCTBME [0/DKHA OCYLLECTBNATLCA NPON3BOANTE-
nem (NoCTaBLUMKOM) U3-3a CINOXHOMO XapakTepa COeAUHEHWIA 1 Npearonaraembix orpaHuyeHnn Ha
aTane NpPoeKTUPOBaHMUA Ha ocHoBe ucxogHoro koga (V)HDL. MNpoeepka moxeT ObiTh onpasaaHa

TONbKO ANA KOHerTHOVI KOHCbViI'ypaLlVIVi 1 LeneBol TexHonormn NnpriMeHAemMoro KOMIoHeHTa.
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.36 TecTupoBaHue KECTKMX COeAUHEHUNA B CETH

Llens — npenoTepatleHne cUCTEMAaTUYECKUX OTKA30B XKECTKUX COEOUHEHNIA.

Mpumevyanue — CMm. Takke .13 kO

'FeHAb‘l-»-)%‘

Onuncanune. OCyLLECTBNAT NPOBEPKY NPaBUMBHOCTU (OYHKLMKA 1M peanusaLmn Ucnonb3osaH-
HbIX JKECTKUX COEQUHEHNIA NOCPEACTBOM NPUMEHEHVS ceTeBbIX TecToB. Mpu NpuMeHeHnn SaHHOW
Mepbl JOMKHbI BbiTb LOKYMEHTaNbHO 0hopMIIeHb! onucaHle OCHOBHOM KOHLIEMLUA TECTUPOBaHMUA

Vi pe3ynbTaTbl OLEHKU OCHOBHOW KOHLEMNLUN.

.37 lNpoBepka npaBun npoektupoBaHus (DRC)

Lens — nposepka npaBun NpoekTNpoBaHsa cXemMbl NPon3BoANTENs (NOCTaBLYMKa) n3aenus.

Onucanue. nposepka CreHeprpoBaHHOIroO MakeTa B YacTu cobniogeHns npasus NPoeKTupoBa-
HUSE Npon3soauTensi (NMOCTaBLUMKa), HanpuMep, MYUHUManbHas AnvHa NPOBOAHWMKA, MakcumMmarnbHas
AJVHA NPOBOAHMKA M HECKOSIbKO npaBmh pasMelleHnst CTpykTyp mMakeTa. lNonHoe u npasunbHoe
BbiMOSTHEHWE MPaBusT NMPOEKTUPOBAHKSI CXEMbl OOMKHO ObiTh NOSPOBHO AOKYMEHTarbHO 0opm-

NeHOo.

.38 NMpoBepka cOOTBETCTBUA TONONOIMN MakeTa cxeme

Llernb — Hesasucumas nposepka COOTBETCTBUS TOMONOrMM MakeTa ero cxeme (LVS).

Onucanme. [Npy npoBepke COOTBETCTBUA TOMONOMMN MakeTa ero Cxeme (YHKLUNOHamNbHOCTb
cxembl hopmupyeTca us 6asbl AaHHBIX KOMMOHOBKYM 3MIEMEHTOB, W OCYLLIECTBNSAETCS CPaBHEHUE Bbl-
AENIeHHbIX 3MIEMEHTOB CXEeMbl, BKITIOYAA COEANHEHNRA, C BXOAHBIM CMUCKOM COEAUHEHWUIA. DTOT Npo-
LeCC rapaHTpyeT [JOCTOBEPHOCTb NMPOBEPKN IKBUBAIEHTHOCTU pa3MeLLEHIs! SNIEMEHTOB CXEMbl CO
CMUCKOM COeANHEeHWI, onpeaensaowmM dOyHKLUOHaNnbLHOCTL CXeMbl. [1onHoe 1 KOPPEKTHOE BbIMNOn-
HEHWE NPOBEPKMN COOTBETCTBUA TOMOMNOrMM MakeTa ero cxeme AOSMKHO ObiTb MOAPOBHO LOKYMEH-

TarbHO O(hopMIIEHO.

.39 [dononHutenbHbin 3anac (Gonee 20 %) ANA TeXHONOrMYeCKUX MPOLECCOB,
NpUMeHsieMbiX MeHee Tpex neT

Llens — obecneveHne HageXHOCTM peann3oBaHHON YHKLIMKA CXEMbI AaXKe MPU CUMBHOM KO-
neBanHuu npouecca n napameTpa.

Onucanve. ®akTnyeckoe NnoBefeHne CXeMbl ONPeAEnseTCs KONMMYECTBOM MNepeKpblBatoLLMXCS
dusundeckux adpchekToB, 0cobeHHO AnA HebonbLuMX CTPYKTYP (Hanpumep, meHee 0,5 mkv). Ha ca-
MOM Jere, U3-3a OTCYTCTBUA NOoAPODHBIX 3HAHWIA U HEOBXOANMEIX YNPOLLEHWNIA He MOXET ObiTb Mo-
ny4yeHa TOYHaA MoAenNb 3N1eMEHTOB CXeMbl. C yMeHbLUEHUEM FrEOMETPUYECKNX Pa3MepoB 3aepKKa
CUTHaroB B NUHWAX riepefayn nrpaet sce 6onee JOMUHUPYIOLLYIO porb. 3aaepKKa curHana Baonb

NPOBOA2 U NEPEKPECTHbIE CBA3Y MEXAY NPOBOAaMMU PaCTyT HENMHERHO. 334epKKa CUrHana yxe He
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ABNAKTCH HE3HAYMTENBHBIMU NO CPABHEHWIO C 3a4EPXKKON B ANEKTPOHHOM Kritoye. OLeHOYHbIE 3a-
AEPXKKM B NIMHMAX NOKA3bIBAKT YBENUYEHNE PUCKA C YMEHbLUEHUEM rEOMETPUYECKUX Pa3Mepos.
MosToMy pekoMeHayeTCs NiaHnpoBaTh AOCTaTOYHbIN 3anac (Gonee 20 %) B OTHOLWEHUN MU-
HAMarbHbIX M MaKCUMaribHbIX BpEMEHHbLIX OrpaHUYeHuin Ans cxem, paspaboTaHHbIX C UCMNOMNb3oBa-
HUEM MpoLeccoB, NPUMEHSAEMbIX MEHee Tpex NeT, 4Tobbl rapaHTUPOBaTh NPaBUNbHOE BbIMONHEeHNe
hYHKLMIA CXEMbI NPU HANWYUKU CUNbHO U3MEHSIOLLMECS MapaMeTPOB B nepuos npoussoacTea Unm

n3-3a OTCYTCTBUA CPedCcTB TOYHOIO MoLeiMpoBaHNA.

.40 TecTupoBaHue Ha BbDKUraHue

Ll,eWCz)Gecnequme HaEXKHOCTW NPOM3BOAUMOrO KpMcTasnia MUKpocxembl, oTbpakoska paH-
HUX OgedekToB. YncTble KpucTanmbl He NPOBEPAIOT Ha TEPMOMPOYHOCTb, HAMPUMeEpP, C MOMOLLbIO
CTPECCOBbIX METOAOB Ha YPOBHE NNACTWHbI.

Onvcanne. UcnbiTaHme Ha BbbKMraHue NPOBOAAT NPU MaKCMManbHO AonycTuMmon paboden
Temnepatype (kak npaswno, 125 °C). MNpogonmK1uTensHOCTb UCTbITaHnA 3asncnt ot uenesoro YIb
UMK OT KOHKPETHLIX peKoMeHAaLwi Mo BbDKUraHuio, Hanpumep, npoussogutens CUC.

Bepkuranme gedeKkToB MOXET ObITb NCMOMb30BAHO:

- Ans oT6paKkoBKy AedeKTOB Ha pPaHHUX CTagusax (YMEeHbLUeHUE WHTEHCUMBHOCTU OTKa30B B
Havare kopbiToobpasHon KpUBOW pacnpeiesieHns 0TKasoB);

- AOKa3aTenbCTBa, YTO OTKa3b! HA paHHUX CTafAUAX YKe YCTpaHeHbl B NpoLecce npov3BoACcTBa
N TECTUPOBAHUS (TO €CTb YTO YCTPOWNCTBA, BbllUeLine 13 NPOU3BOACTBA, YXKe HaxoaATcs B obnacTu

MOCTOAHHOW UHTEHCKUBHOCTM OTKA30B KOPBLITOOBPasHON KpMBOQ).

.41 NpyuMeHeHNe CepUIHbIX YCTPOMCTB, NPOBEepPEHHbIX B 3KCnnyarauumn

Llens — obecneveHne 6e30TKa3HOCTH N3rOTOBMEHHbIX KPUCTarnsoB.

OnucaHue. Y paspaboTynka 1 npoussoantens cuctem 6e3onacHoCcTy («NPOMBILLFIEHHOrO NPo-
N3BOACTBaA») AOIMKEH ObiTb [OCTATOYHbLIA OMbIT MPUMEHEHWA TEXHOMOMMW MPOrpaMmmnpyemMbix

YCTPOWCTB, a Takke cpeacTts paspaboTku.

.42 MNpouecc npousBoacTBa, NPOBEPEHHbINA B 3KCNyaTauuu
Lenb — obecneveHne 6€30TKa3HOCTY U3rOTOBIEHHbIX KPUCTArIoB.
Onncanue. MNpoBepeHHbI B 3KCrnyaTaumMm NpoLece npovsBOACTBA XapakTepusyeTcst 4ocTa-

TOYHO BbICOKM Ka4eCTBOM CGpVIIﬁHOI'O npowusBoacTea.

.43 KoHTpornb kayecTsa NpoM3BOACTBEHHOrO npouecca

Mepbl MO yrnpasrneHuio kKavyecTBOM U MEXaHU3Mbl YrnpasneHus npoueccoMm Mpou3BOACTBa
YCTPOWCTBA rapaHTUPYIOT HernpepbiBHOE ynpasneHue npoueccoM. Hanpumep, ontuyveckoe wnu
3NeKTPUYECcKoe yrpasrneHue TECTOBbIMY CTPYKTYpaMy, TeMNepaTypHble UCMbITaHUsi C USMEHEHVEM

napaMeTpoB BMaXKHOCTU UMV LIMKIMUYECKUIA TeMnepaTypHbIA TECT.

OxoH4vaTenbHas
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MoapobHoe onucaHue AaHHOro MeTofa/cpeacTsa npuseseHo B [74], [179].

.44 Nepenaya Ka4yeCTBEHHO U3TOTOBIIEHHOrO YCTPOUCTBA

KayecTtBO ycTpoiicTBa obecneuMBaeTcA BbiNOMHEHWEM BbIGPaHHOW rpynnbl CTPEeCC-TecToB,
HanpuMep, TemMnepaTypPHbIMU UCMBITAHUSAMU C U3MEHEHVEM MapamMeTPOB BNaXKHOCTU UM UcnbITa-
HUAMW C M3MEHEHUEM TemnepaTtypbl. [MponssoauTens yCTPoOUCTBa AOMKEH NPedoCTaBnATbL Takne
JoKasarenbcrsa.

Moapo6Hoe onucaHue aaHHoro MeTofal/cpescTsa npuseaeHo B [74], [179].

I.45 MNepepava KaueCTBEHHO (PYHKUMOHMPYIOWEro yCTPpoMNCTBa
Bce ycTpoiicTBa TECTUPYIOT Ha (PyHKLMOHaNbHOCTb. [pousBOANTENb YCTPOMCTBA OMKeH

npeaocTasnATb 0Ka3aTenbCTBa 3TOMY.

.46 CtaHpapThbl KayecTBa

Mpoussoautens CUC JormkeH npeaycMOTPeTb A0CTaTOMHbIA YPOBEHb YMpPaBfieHUA Kade-
CTBOM, Hanpumep, umeTb ochopmreHHoe «PyKOBOACTBO MO KA4YEeCTBY N HaAEeXHOCTV», B KOTOPOM
LOKYMEHTAarbHO NOATBEPXAEHO BbinornHeHue ceptudukaumm no FOCT ISO 9000 wnw CTaHgapTHON

OLleHKM KadecTBa nocrasymka (SSQA).

OkoH4aTensHas
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Mpunoxenue O

(cnpaBo4Hoe)

MeToabl 1 cpeacTBa Ana pa3paboTku cBA3aHHOro ¢ 6e30NacHOCTLI0

06 BLEKTHO-OPUMEHTMPOBAHHOIO NPorpamMmmMHOro obecnevyeHus

Bce pekoMeHAaLmMn HacTOSALWEro cTaHaapTa no npoektuposaHuio MO npumeHstoTes K 06b-
eKTHo-opvieHTupoBaHHomy O. MockonbKy Mpy 06BbEKTHO-OPUEHTPOBAHHOM MOAXOAE VHGOPMa-
UVA NPEACTABNAETCA MHaYe, Yem npu NpouesypHOM UM dyHKLMOHaNbHOM noaxoge, TpebyeTcs
oco6oe paccMOTPeEHNE CreayoLWnX pexoMeHaaLuin:

- MOHVMaHWe paspaboTunKamm nepapxuii Kraccos u uaeHTudukaum dyHkumn(uin) Mo, koto-
pble ByayT BLINOMHATLCA MPY Bbl30BE 3afaHHOr0 MeToza (BKMOHan CylecTsytoLlyio Gubnuoreky
KIaccoB, €CNy OHa UCMosb3yeTCs);

- MPUMeHeHne CTPYKTYpHoro TecTuposanus [cm. FTOCT 34332.4—2021 (tabnuua B.2) v npu-
noxeHue B HacTosLero ctaHgapTa) Y

Tabruubl O.1 v .2 coaepXaT CnpaBoyHble PyKOBOASALME YKa3aH!sA Mo UCNOMb30BaHNo 06b-
eKTHO-opueHTMpoBaHHoro MO, koTopble AononHsoT Gonee obumne HopMaTUBHbIE PYKOBOAALMNE

yKasaHus.
Ta6nuua 0.1 — Apxutektypa 06beKkTHO-opueHTuposaHHoro MO
PekomeHgaumm : - |Moapo6rocTn| YMNE 1| YNB 2| YTB 3| Y6 4
1 MNpocnexneaemocTb NOHATAS NPUKNagHON obnacty ¢ Mpumeva- P | OP OP OP
Knaccamu apxutekTypel : © Hue1
2 Wcrionb3oBaxue rnoaxoaawmx dpelimos, obweucnonesy- | lNpumeya- P OoP oP OP
eMbIX KomBuHaUmWiA knaccos ¥ LabnoHoOB NPOeKTUPOBaHHS. Hue 2
Mpumeyarne — Mpyn MCNONb30BaHNM CYLLECTBYOLINX Ppeir-
MOB U LIaBnoHOB NMPOEKTUPOBaHNS K HUM NPUMEHSIOTCS Tpe-
BoBaHs, KaKk U K npeaBapuTensHo paspadotadHomy MO

MpumeyaHus
1 MpocnexmBaeMocTb NpUKNaaHon obnacTu C apxXUTeKTypon Knacca MeHee BaxHa.
Tpumepsb!

1 [lna Hekomopoll Yacmu, npedHasHa4eHHOU 0751 NpoeKkma, ces3aHHo20 ¢ 6e30MacHOCMbHO,
MoXem cywecmeoeamp ¢hpeliM U3 Npoekma, He CE8A3aHHO20 C 6€30MacHOCMbIO, KOMOPbIl
ycneuwHo pewaem nodo6Hyro 3adady, U Mo XOPoWo U3eecCmHo yyacmuukam npoekma. B amom
criyyae peKkoMeHOyemcsi Ucnosib3ogame makxoi ghpelim.

2 Moaym noHado6umbCcsi pasnuyHbie an2opumms 81151 peleHUs MeCHO Cesi3aHHbIX nod3aday
npoekma, cesi3aaHHo20 ¢ 6e3onacHocmbio. [loamomy mMoxem 6bimb ebi6paH wiabnoH cmpameauu
docmyna K afzopummant.

3 Yacmb npoekma, cesi3aHHO20 ¢ 6€301acCHOCMbIO, MOXem COCMOosaMmeb U3 eébifayu Hadnexa-
wux npedynpexdeHull 6HyMpeHHUM U 8HEWHUM 3aUuHMepecoeaHHbIM cmopoHam. Lisi opsaHu3a-
yuu amux npedynpexdeHuil Moxem 6bimb esi6paH waboH Habnodamerss. 3mo mpeboeaHue He
npumeHsiemcsi 0115 6ubnuomex.

2 Kak npasuno, aBCTpakTHbIN 6a30BbIi knace obecneynsaeT LOCTYN K NPOU3BOAHBIM KOHKDETHLIM
Knaccam.
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Tabnuuya [.2 — O6beKTHO-OPUEHTUPOBAHHBIA pabounii NpoekT

PekomeHaauuu YOB11YMNB2|YNB3|VYIMNBE 4

1 Knaccel 4OMKHBI UMETb TOSbKO OAHY Uerb P P OoP oP

2 Wcnonb3oBaHne HacneaoBaHus Npuw YCnoBun, YTO NPOWU3BOAHBLA Knacc OP OoP OP OP
ABNAETCH YTOMHEHWEM CBOEro OCHOBHOIO Knacca

TUpoBaHHbIe BUBNNOTEKN OTBEYAIT PEKOMEHZAUMNSAM AaHHOW Tabnnub!

3 OrpaHunyenmne rnybuHbl HacnegoBaHus craHgapTamun koauposaHus P P OP OP
4 TMepeonpeaeneHre onepaunii (METO4OB) CTPOro KOHTPONMpyeTes P OP OP OP
5 Ncnonb3oBaHne MHOXECTBEHHOroO HacnedoBaHWA TOMNbKO ANA UHTEP- OoP OP OP OP
ercCHbIX Knaccos

6 HacnepoBaKuve OT HEU3BECTHBIX KNaccoB -- -- HP HP
7 MNogTeepXaeHne Toro, YTo NOBTOPHO UCNOSb3yembie 06GBbEKTHO-OpUEH- OP oP OP OP

MpumeyaHus

mMexay obbekTamu.

1 OfVH KNacec xapaKkTepusyeTcs Hanmunem OgHoN OTBETCTBEHHOCTY — HeOOX0AMMO BblTh BHUMA-
TeNbHBLIM MPU ONMUCaHUWN TECHO CBA3AHHbBIX A4aHHbIX U onepaunii Hag STUMKU SaHHbIMK.
2 HeoBxo4uMo BHUMATENbHO CNeanTb 3a TeM, YTobbl He LONYyCTUTb LIMKITUYECKNX 32BUCUMOCTER

B Tabnuue [.3 npueeneHbl HecpopmanbHbIe onpeaeneHns NCnonNb3oBaHHbIX BbiLLE TEpMU-

HOB.

Tabnwnua [.3 — HekoTopble 06BEKTHO-OPUEHTUPOBAHHBIE TEPMUHDI

TepmuH

OnpepeneHue

OcHoBHoI1 knacc

Knacc, y KoToporo ectb npoussogHble Knacchl.
Mpumeyanrne — OCHOBHON KMAcC MHoraa HasblBaOT HAAKNACCOM, UMK Po-
BUTENbCKUM KNnaccom

MepeonpeneneHue

3amena onepaunmn (MeToga, No4nporpaMmmbl) Apyroi onepauunern (MeTo40oMm,
NOANPOrpaMmmoNn) C TOM e CaMoil CUrHaTypoi 1 nepapxmein HacnegosaHus Bo
BpEMS BbINONHEHUS; CBOWCTBO OO BbEKTHO-OPUEHTUPOBAHHbLIX A3bLIKOB UI Mpo-
rpamm, peanusyrowee nonumophnsm

MpoussogHbIf Knace

Knacc (cosokynHocTb aTpubyToB 1 onepauuii), KOTOPLIA Hacreaosan aTpu-
ByTbl WWNW onepauun oT APYroro krnacca (OCHOBHOro knacca). Mpon3sogHbIii
Knacc MHOT4a Ha3bIBaKOT MNOAKIACCOM, UM JOYEPHUM KNnaccoMm

CvrHaTypa onepauuu

Wmsa onepaunu (noanporpammel), (MeToga) BMecTe ¢ ee napameTpamm (apry-

(noanporpammel), MEHTaMW) U UX TUNbI, MHOFAA TakKe UX BO3BpaLLaemble TUMbI.
(MeToga) MpumeyaHune — [iBe curHatypbl paeHbl, €CNY Y HUX OOHU U TE XKe UMEHa,
YMCIIO U TUMbI MapameTPoB; B HEKOTOPbIX S3bIKaX AOMXHbBI ObITb OAUHAKOBbLIMU
TaKKe Bo3BpaLlaemMble TUMbI
dpeim Ctpyktypa nporpammbi, 08bIYHO NpeaBapuTenbHo paspaboTaHHas Ans 3anori-
HEHWSA AAHHBIMW KOHKPETHOrO NpUMEHeHUs
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Mpunoxenue E

(cnpaBouHoOe)

BepOKTHOCTHLIY NOAXOA K ONPefieIeH k0 NONHOTLI 6230MacHOCTH

npeABapuTenbHO paspaboTaHHOMO NPOrpaMiMHOro obecneyeHws

E.1 OBwme nonoxeHus

HacTosiee npunoxeHne CofepXUT UCXOAHBIE PYKOBOAALLME MaTepuarbl Mo 1Ucnonb3osa-
HUIO BEPOATHOCTHOrO NoAaxofa K onpeAeneHunio nonHoTel 6e30nacHoCTY NPorpamMmMHbIX CpeacTs
ANA npeasapuTenbHO paspaboTaHHbIX NporpamMM Ha OCHOBE OrbiTa UX 3KcnnyaTtauun. BeposT-
HOCTHBI noaxoa sAeBnseTca Haubonee NOAXOAALLMM ANS OLEHKU onepauUioHHbIX CUCTEM, KOMMO-
HEHTOB BMGNUOTEK, KOMMUIATOPOB 1 APYIMX NPOrpaMMHbBIX cucTeM. HacTosLee NpunoxeHue co-
AEPXKUT KpaTKoe onucaHne BO3MOXHOCTEN BEPOSTHOCTHOIO Noaxoda, a TakkKe CCbIfKN Ha UCTOoY-
HUKK ¢ Gonee noApobHbIM UX onucaHWeM. HacTosee NpUnNoXeHNe He criefyeT paccMmaTtpusaTh
KaK nonHoe unm ucdepnoisatowee. Ero cregyeTt ncnonb3oBaTh TONBKO TEM CneuuanuncTam, KTo
KOMMNETEHTEH B CTAaTUCTUMECKOM aHanmse.

MpeanoxeHHble B HACTOALWEM NPUMOXKEHNN METOALI MOryT BbITh TaKXe NCNOMb30BaHb! A
AeMOHCTpaLmn pocTa YPOBHS NOMHOTLI GesonacHocTy 1O, KOTOPOe HEKOTOPOE BPEMS YCMELLHO
skcnnyatuposanuce. Hanpumep, MO, cospaHHoe B cooTBeTcTBWM C TpeboBaHusmu FOCT
34332.41—2:62:1{ Ansa YIb 1, nocne cooTBeTCTBYIOWErO nepuoda ycnewwHon paboTsl 8 60MnbLLOM
YuCe NPUMEHEHNIn MOXET BbiTb NMPUrOAHBIM A1 AEMOHCTPALIUY COOTBETCTBUSA YPOBHIO NOJTHOTbI
6eaonacHocTn YIb 2.

Hucno sanpocos 6e3 0TKa30B NPV UCTBITAHUA UMK YUCNO Yacos, HeoBxoaumoe Ans paboTbl
6e3 0TKasoB, AN onpefeneHUs KOHKPETHOro YPOBHS MONMHOTLI Be30nacHOCTU MpeAcTaBneHo B
Tabnuue E.1. B tabnuue E.1 Takke 0606WeHbl pesynbTaTsl, NpuBegeHHble 8 E.2.1 u E.2.3.

OrbIT 3KCNAYyaTaLUMn MoXeT GbiTb BhIPaXKEH MAaTEMaTUYECKN, KaK MOKA3aHOo B E.2, ana po-
MOMHEHUS Ui 3aMeHbl CTaTUCTUYECKOro TECTUPOBaHWUSA, a OMbIT 3KCNyaTauum, NoNyyYeHHbIRn 13
HEeCKOMbKNX MECT JKcnnyarauun, moxeT ObiTb obbeauHeH (nyTem [oGaBneHus KOHKPETHOro
4ucna obpaboTaHHbIX 3aNPOCOB UNK YacoB paboTkl B NEPKUOA IKCMMyaTalLuMmn), HO TOMLKO B Cry-
vyae, ecnu:

- nporpamMmHas Bepcus, nognexaiwias ucnosnbsosaHuo B 3/I/MY CB3C cucreme Gyper
NAEHTUYHa BepCcUn, AN KOTOPON NpeabsaBneH pesynbTaT OnbiTa ee aKcnyaTaLuu;

- 9KCnnyaTaunoHHbIN Npodusib BXOAHOrO NPOCTPAHCTBA aHaloryeH;

- CyLecTBYeT agpdeKTUBHasn cuctema yBeaoMIeHnin 1 AOKYMEHTUPOBaHWUS OTKa30B;

- CNpaBeAnyMBbI NPUHATbLIE B E.2 NpenonoxXeHus.

OkoHuaTensHas
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Tabnuuya E.1— Heobxogumas npefgbicTopus ANs ONpeAeneHus YPOBHA NONHOTEI 6e30nacHocTy

YNB | Pexum paboTsbl ¢ HU3- Yucno peanbHbIX PexumM ¢ BbICOKON OfLLee YnCno 4acoB
KO UHTEHCUBHOCTbLIO 3anpocos WNHTEHCUBHOCTBIO aKcnnyarauum
 3aMpocoB (BEPOSIT- 1_5,"}:?,99 1-0f0,95 | 3anpPOCOB UMK C He- 1-2=0,99 | 1-a=0,95
HOCTb OTKa3a npu Bbl- e rnpepbiBHLIM 3arpo-
NONHEeHWN Nrnaxvpye- COM (BEPOATHOCTL
MbIX PYHKLWIA 1o 3a- oracHoro oTkasa B
rpocy) 4ac)
YTIb 4 Ot 10 po 10 4,6¢10° 34105 Ot 10° po 108 4,6 $10° 3#10°
Yrb 3 Ot 10 go 103 4,6¢104 34104 OT 107 no 10°® 4,6 ¢108 38108
YNNG 2 OT1 103 o 102 4,6410° 34108 Ot 10 go 10°° 4,6 ¢107 3¢107
YMB 1 Ot 102 go 10" 4,611 02 38102 Ot 10% po 10+ 4,6 ¢10° 3s1 08 / @
MpumMmevaHus ?mg
1 BenuunHa 1-a/npeacrasnset coboi ypoBeHb JOBEPUS. 'y;fé;f
2 MNpegnockinku 1 onucaHue Npoueayp NOMyYeHUss YMCIOBbLIX 3Ha4YeHWi B HacToswwel Tabnule cM. B NaatZ
E21uE23.

MoppoBbHoe onucaHme aaHHoro Mmetogal/cpeacTtasa npueeneHo B [75], [84].

E.2 ¢opMynbl CTaTUCTUYECKOro TeCTUpoBaHUA U NpumMepbIl X UCNOJIb3OBAHUA

E.2.1 MpocTon cTaTUCTUYECKUI TECT ANA pexumMa paboTbl C HU3KOWM UHTEHCUBHOCTLIO

3anpocoB

E.2.1.1 MicxogHble NpeanoChinku:;

- pacnpepneneHue TeCTOBbIX AaHHbIX PaBHO pacrnpefenieHnto 3anpocoB MNpU BbIMOMHEHUN
ornepauun B pexvmMme OHNamH;

- IPOXOXAeHWA TeCTOB CTaTUCTUYECKU He 3aBKCAT APYr OT gpyra B OTHOLWEHWN NMPUYnHbLI OT-

Ka3a,

- Ana obHapyxeHus MobbIX 0TKA30B, KOTOPble MOTYT MOSIBUTLCA, CYLWECTBYET aAeKBaTHbI

MEXaHUSM;

- YMCNOo TeCTOBBIX 3anpocos n >100.

- BO BpeMA nporoHa /1 TecToBblX 3anpocoB OTKa3bl OTCYTCTBYHOT.

E.2.1.2 PesynbTaTbl

BeposaTHoCTb 0TKa3a p (Ha oauH 3anpoc) npv ypoBHe A0BepUs 1—a onpeaenseTcs U3 Bbipa-

KEeHUA:
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E.2.1.3 Mpumep
Ta6nuya E.2- BepossmHocmu omka3a pexuma

pabombi ¢ HU3KOU UHMEHCUGHOCMbIO 3arpocos

1~ P
0,95 3/n
0,99 4,6/n

Ana eepossimnocmu omka3sa npu 3anpoce ons YIb 3 npu yposHe doeepus 95 % npu-
MeHeHUue yKa3aHHoU hopmynbi Oaem 30000 mecmoebix MPUMepPOoe NpuU 8bINOJIHeHUU yCIio-
eull npuHsiMbIX Npednocbiyiok. Pesynbmamsi Ons kaxdozo YIb o6LeduHeHbl 8 mabnuye
E.1.

E.2.2 TectupoBaHue BXxoaHOro maccuBa (npegMeTHON obnacTu) Ans pexuma paboTbl ¢
HU3KON UHTEHCUBHOCTLIO 3aNpocoB

E.2.2.1 cxopHble npeanocbinkm

EOVHCTBEHHaA ucxoaHasi Npeanochisika COCTOUT B TOM, YTO TECTUPYEMbIE JaHHble BbIGU-
patoT Tak, 4Tobb! obecrneqnTb cnyvaiHoe yHuduLupoBaHHoe pacnpefeneHue no BXo4HOMY Mac-
cuBy (NpegmeTHoin obnactu).

E.2.2.2 PesynbTathl

HeobxogumMo onpenenuTe YMCNO TECTOB N, KOTOpble TPEBYITCA, MCXOAS U3 Nnopora TOYHO-
CTV (3 BXOAOB ANA TECTUPYEMOW PYHKLUMM C HUSKOW UHTEHCUBHOCTbIO 3anpocoB (Hanpumep, 6e3-

oracHoe OTKIYEHMUE).
Tabnunuya E.3 — CpeaHue pacCTOSIHWS MEXAY ABYMS TOUKAMU TECTUPOBAHMS

Pasmep npegMeTHOro NpocTpaHcTsa CpeaHee paccTosiHue Mexay ABYMs TOUKaMy TECTUPOBAHMA B
‘ NPOW3BONBEHOM HanpaBneHnu

1 SE1/n

2 §=2%/1/n
3 §=23/1/n
k §="41/n

Mpumevanune —k moxer ObiTb NIOOLIM NONOKUTENbHBLIM LENbIM Yvcriom. 3HadeHnsa 1, 2 1 3 npuseaeHbl

TONbKO B Ka4yeCTBe nNpuMepos.

E.2.2.3 Mpumep

Paccmompum 6esonacHoe omioyeHue, KOmopoe 3agucum moJibKko om deyx nepe-
MeHHBIX A U B. Ecnu npoeepkoli 66110 ycmaHO8J/IeHO, Ymo NMopo206kie 3HaYeHUsl, Komo-
pbie pazdensitom exo0Hyl0 napy nepemeHHsbix A u B, onpedesnieHbl ¢ moyHocmbio 00 1/‘2
om Quana3oHa uamepeHus1 A unu B, mo 4ucno pagHoMepHo pacrnpedesieHHLIX MecmoebiX

3anpocos, mpebyembix 8 o6nacmu A u B, 6ydem pasHo n=1/5=10°.

OxoHuaTensHast 151
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E.2.3 lMpocTod cTaTUCTUYECKUA TeCT ANsi peXnmMa C BbICOKOU MHTEHCUBHOCTbIO
3anpocoB UNK B pexume ¢ HernpepbIBHbIM 3anpocom

E.2.3.1 NcxopHble npeanochbirnku:

- pacnipeferieHve faHHbIX TAKOe Xe, Kak U pacrnpefeneHve npu BbINONMHeHUN onepauun B
peXnme OHMNawnH;

- OTHOCUTENbHOE YMEHbLLIEHNE BEPOSTHOCTM OTCYTCTBUA OTKasa nponopLUnoHanbHo npoaon-
JKUTENBHOCTY PacCMaTpUBaeMoro MHTEpBara BpeMEeHU U MOCTOSHHO B MPOTUBHOM Cryvae,

- ans oBHapyxeHust MoBbiX 0TKA30B, KOTOPbIE MOTYT MOSBUTLCA, CYLLECTBYET afeKBaTHbIA
MEXaHU3M;

- TECT BbINOMHAETCHA B TEYEHNE BPEMEHN TECTUPOBAHUA I,

- BO BpeMs TECTUPOBAHUSA  HUKAKNX OTKA30B HE NPOWCXOANT.

E.2.3.2 Pe3ynbTaThl

COOTHOLLIEHVE MEXAY MHTEHCUBHOCTbBIO 0TKa30B A, ypoBHEM Aosepna 1 — o v BpeMeHeM Te-
CTUpOBaHuA  UMeeT BUA!

p =22
t

NHTEHCUMBHOCTb 0TKa30B 06paTHO NPOonopLUnoHanbHa cpeaHeMy BpeMeHn HapaboTku Ha oT-

ka3 (MTBF):
1
MTBF

A=

MpumedyaHue — B HacToALeM CTaHAapTe He JeNaeTca Pasnuiuil Mexay MHTEHCUBHOCTLIO OTKa-
30B B 4ac W YaCTOTON OTKa30B B 4ac. BepoaTHOCTL OTKasa F CBAsaHa C 4acToTOoi OTKa308 f BbipaxeHnem
F=1-e-t, ' @"‘40
oHaKo 06nacTb NPUMEHEHUsI HACTOSALLEro CTaHgapTa OXBaThIBAET YacToOTY OTKa30B MeHee 10'/5 1 /4,2 ans

HeBonbLUMX 3HAYEHK YacToTbl CnpaBeanueo F = fi.

E.2.3.3 fipumep @

/
Ta6nuya E.4-BeposmHocmu omka3sa 0ns pe-
XUMa C 8bICOKOU UHMEHCUBHOCMbIO 3anpocos

unu 0ns pexuma ¢ HerpepbIeHLIM 3aMpPocoM

1-a A
0,95 3/t
0,99 4,6/t

Ans nodmeepxdeHusi moz2o, Ymo cpedHee epems Hapabomku Ha omkKa3 cocmasesisem
no MeHbwel mepe 10 4 ¢ yposHem Aoeepusi 95 %, mpebyemcs epeMs mecmupoeaHus

3910° 4 u donxrbl 6bIMb c06109eHbI UCXOOHBIE PednocLIIKU. Yucno mecmos, Heobxo-~

dumoe Ons kaxdoezo Y16, — e coomeemecmeuu ¢ mabnuyed I'. 1.
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E.2.4 NonHoe TecTupoBaHue

Mporpammy MOXHO paccMaTpuBaTb Kak ypHy, cogepxatyyio N wapos. Kaxablin wap npen-
cTaBnaeT cobol KOHKPETHOE CBOWCTBO nporpaMmsl. LLiapbl n3snekarT criy4anHo 1 3ameHsoT rno-
cne nposepkn. [ofHOE TECTUPOBaHNE AOCTUraeTCs, €CNU BCE Wapbl U3BIeYeHbl.

E.2.4.1 icxoHble NpeanochInku:

- pacnpefeneHne TECTUPYEMbIX AaHHbIX TakoBO, 4YTO kaxgoe u3 N cBOMCTB NporpaMmMbl Te-
CTUPYETCA C paBHOW BEPOATHOCTbIO;

- TECTbI MPOBOAAT HE3ABUCUMO APYr OT ApYyra;

- KaXkablih NOSBNAKLMNIACA 0TKa3 obHapyxuBaeTcs;

- YUCIO TECTOBbIX NPUMEPOB N MHOro 6onbLue N,

- BO BPEMSi MPOroHa N TECTOBbIX 3aMNpoCOB OTKa3bl HE NOABIAIOTCS,

- KaXXObiM MPOrOHOM TecTa KOHTPOMMUPYETCA OF4HO CBOWCTBO MporpamMmbl (CBOWCTBO Mpo-
rpaMmmbl — 3TO TO, YTO MOXET ObITb MPOTECTUPOBAHO BO BPEMSA OAHOrO NPOroHa TecTa).

E.2.4.2 PeasynbTaThl

BeposiTHOCTb TECTUPOBaHUS BCEX CBONCTB NPOrpaMMbl p ONPEAENSETCH BblpaXKEHNEM:

o= (M) ()"
=0

nwnn
N

O N= "
““fZ('”’CLN( Nj>

]
rae Gy=(N (N —=1),,, (N = D)/J!

ﬂpM OUEHKe 3TOrO BblpaXkeHWA O6bIYHO TOMbKO NEPBbIE €ro YrieHb!l MMET 3Ha4YeHre, no-

CKOJbKY B pealbHbIX YCINOBUAX BbINOJTHAETCA cooTHoweHne n MmHoro 6ornbwe N, 4yTo fenaeT Bce

UneHbl 3TOr0 BeIPAXEHUR Npu BONbLIOM j HECYLLECTBEHHbIMU. 3TO BUAHO 13 Tabnuupl I.5.

Mpumep
Paccmompum npoz2pammy, Komopasi uMenia HeCKOJIbKO UHCMannayul 8 meyeHue He-
CKOJIbKUX siem. 3a 3mMo epemMsi OHa ebINOJIHANAck Mo MeHbwel mepe 7,5¢10° pas. lpedno-

JI0)KUM, YmMO Kaxkdoe comoe 8bIrnosIHeHue npoegpamMmMbl coomeemcemeyem nepeducsieHHbIM

ebllie UCXOOHbLIM npednocbinikaM (cMm. E.2.4.1). [Toamomy 8ns cmamucmu4yeckoll oYeHKU

mo2ym 6bimb npuHsamel 7,510° ebinonHeHuil npozpavMmsl. Ecnu npednonoxums, 4mo

4000 mecmoebix NPOxoXOeHull npozpamMmMmbl MO2ym ebINoJIHUMbL ucYyeplbigaroujee me-
cmupoeaHue, cHumasi makyr oyeHKy KoHcepeamueHoll, mo e coomeemcmeuu ¢ mabniu-

ueii .5, eepossmiocms mozo, ymo He ece 6ydem npomecmupoeaHo, cocmaesisiem

2,8710°.

OxkoHyarteneHas
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Mpu N = 4000 3Ha4YeHuUs1 Nep8bIX 4JIEHO8 8 3agUcCUMOoCcmu om n npedcmassneHbl 8 mab-
nuye E.5.

Tabnuya E.5— BepoamHocmb mecmupoegaHUusi ecex ceolicme npozpammibl

n P

5810 1-1,9-10"241,10-10~* ... i

— (it
7,5¢10 1-2,87-10°+4-1070 —., |

1610 1-5,54-10%+1,52-10715-...

2¢10 1-7,67-107"%+2, 9-107%7 —_.

Ha npakmuke makue oyeHKuU OO0JIKHBI 6bIMb KOoHcepsamueHbIMU.

MoppobHoe onucaHne fAaHHoro metofa/cpefcTea npuseneHo B [179] — [182].

OkoHuaTenbHasi
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Mpunoxexue X

(cripaBouHoOe)

Onpepgenexuie CBOKRCTE CTaaui XMU3HEHHOIO LMKNa POrgaMMHoro

obecrieveHus

Ta6nuya X1 — Cneuucpukauuns Tpebosanuit k MO 3/3/M3 CB3C cuctemnr [cm. FOCT 34332.4—2021,
(noapasgen 7.2 u npunoxerue B, Tabnuua B.1)]

CsolicTBO

Onpepenexue

1 MonHoTa oxeara notpeb-
HocTeln 6esonacHocTn Npo-
rpammHbiM obecnedYeHnem

Cneuundpvrarus tpebosanui k MO 3/3/M13 CB3C cucrembl oxXBaTbiBaeT
BCE NOTPEeBHOCTY U OTPaHNYEHUst CUCTEMbI, NOSIBUBLLIMECH Ha Bonee
panHux ctagusix >KL| cuctembl u onpegenerHbie ana MO.

MotpebHocTn 1 orpaHuyeHus 3/3/T13 CB3C cucTembl, Kak npasuro,
yCTaHaBNMBaIOT Nepes Hayanom paspaboTtky cneundukaumnm Tpebosa-
Hul kK NO 3/3/M3 CB3C cuctembt. OHM MOTYT BKOYATL B ceba crieuu-
hrKaLmKIo TOro, YTO He JOMKHO GbiTh BhinonHeHo MO wvnu vero cregyer
nsberatb

2 KoppekTHOCTL oxBaTa rno-
TpebHocTeit 6esonacHoOCTH
nporpammHbimM obecneve-
HUeM

- nenexo B cneuudukauum, LedcTBUTENbHO rapaHTpyeT 6e30nacHoCTb

Cneundvkauns Tpeboranuii k MO 3/3/M3 CB3C cucrembl agekBaTHO
oTBeYaeT NoTpebHOCTAM U OrpaHUIEHUAM CUCTEMbI, KOTOpPbIE BbInn
onpegeneHb! ans MoO.

Uenbto sBnseTca obecneveHne yBepeHHOCT B TOM, YTO BCE, YTO onpe-

ANA BCeX HeoBXOoANMBIX YCrOoBUiA

3 OtcyTcTBME OWMBOK B
camon cneumdnkaumnn,
BKJIIOMAs OTCYTCTBME HEOoa-
HO3HA4YHOCTY

BHYTPEHHSS MOSHOTa U COrNacoBaHHOCTb creundukauun TpeGoBaHui K-
NO 3/3/N3 CB3C cucTembl: npegocTaBneHne Bcell HeobxoAUMONR uH-
hopmMaLmm 4ns Bcex hyHKUMA 1 CUTYyauuii, kKoTopas forkHa ObiTb nony-
JeHa 13 crneunuKaLm; oTCYTCTBYE B HEll NPOTUBOPEUMBBIX UMW HECO-
rnacoBaHHbIX NOMOXEHNA.

MpoTyBOpPEUUE NOSHOTE U cornacoBaHHocTy noTpebrocTsm 3/3/M3
CB3C cuctembl, BHYTPEHHER NOMHOTE 1 COrnacoBaHHOCTI MOXET ObITb
OLIEHeHO TOSbKO Ha OCHOBe cneuvidovkauun Tpedoanuii k MO 3/3/M3
CB3C cucrembl

5 OTcyTcTBYie HeGnaronpw-
ATHOrO B3AUMOBIUAHNSA
(OYHKUMIA, He CBA3aHHBIX C
£e30nacHOCTbIO, U (OYHKLIWiA
B6esonacHocTy, peanusye-
MbIX nporpammHbim MO cu-
crembl BesonacHocTn

Creuudukauus Tpeboanuii k NO 3/3/MT3 CB3C cuctemsl He cogepxnT
TpeboBaHWA, KOTOPBIE HE HYKHbI ANa obecneyenns 6esonacHocTn YO.
Llenk coctonT B TOM, 4ToBBI M30EXaTH HEHYXXHOR CNOMHOCTU Npu paspa-
60TKe 1 BHeapenun MO, uTobbl yMEHBLLUUTL PUCK OTKa30B U n3bexars
(OYHKLMIA, HE BaXHbIX ANns 0€30NaCHOCTK, HO MELLALLMX UK YrpoXato-
LWMX (PYHKLMSM, KOTOPbIE BaxHbl 45151 6esonacHocTu

6 CnocoBHocTs obecneve-
HIS MPOBEAEHNS OLIEHKN U
NOATBEPXKAEHUS COOTBET-
CcTBUS

Cneuucbukauusi Tpeboanuii k [0 3/3/M3 CBE3C cucrems! sBnseTcs
NepPBOUCTOHHNKOM HEOBXOAUMON HPOPMALMA AT BbINONHEHUs TECTOB
1 UCCNEAOBAHNN, KOTOPLIE B Pe3yrbTaTe VX BbINOSHEeHUst hOPMUPYIOT
o0beKTUBHOE NOATBEpXAeHWe Toro, yto MO yaosneTBOpseT cneuudm-
kauuu TpebosaHui k MO 3/3/M3 CB3C cucrembl

OkoxyvaTenbHas
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Tabnuuya X2 —lNpoekruposaHue n paspaboTka N0 — npoekTupoBaHUe apXUTEKTYPbl NPOrpamMm [CMm.
FOCT 34332.4—2021 (NyHKT 7.4.3 v npunoxexue B, Tabnuua B.2)]

CeoiicTBO

OnpegeneHue

1 lMonHoTa cneuudnkaumm
TpebosaHuii k 10 cuctemsbl
BesonacHoCcTH

[MpoexT apxutekTypbl MO oxBaTkiBaeT BCE NOTPEBHOCTU U OrpaHuyeHns
3/3M3 Cb3C cuctemsbl, nossusLLMecs B cneuudmkalm Tpebopanuit k
O 3/3/M3 CB3C cucremel

2 KoppexrHocTb crneLudun-
kauuu Tpebosanuii k MO cu-
crembl 6e30nacrocTH

MpoexT apxutekTypsl [0 ageksaTHO COOTBETCTBYET crieundmnkauum Tpe-
Gosanuit k MO 3/2/M3 CB3C cuctemsl

3 OtcyTcTBME COBCTBEN-
HbIX OWKBOK NpoexTa

MNpoekt apxutekTypb! MO 1 NPoeKkTHas AOKYMEHTALIMA HE UMEIOT OLwin-
OOK, KoTopbie MOTYT BbITb UAEHTUMDULUPOBAHEI, HE3ABUCUMO OT JBOro
ykasanHoro Tpebosanus K N0 3/3/M3 Cb3C cucremsi.

[Mpumepbl oLIMGOK: 3aBUCAHNS, [OCTYN K HECAHKLMOHUPOBAHHBIM pecyp-
cam, yTeukyt pecypcoB, BHYTPEHHSISI HENOMHOTa (TO eCTb, owubkM npu
ofpalyeHny Ko BCeM CUTyaLusam, KOTOPbIe HENOCPEACTBEHHO YCTaHOB-
TNeHbl B NpoeKTe)

4 lMpocToTa ¥ NOHATHOCTD.
[MpepckasyemocTs noseje-
HUS

[MpoekT apxutekTypbl 0O, obecneunsarolnit KOPPEKTHBIA U TOUHBIA NPo-
rHO3 yHKUMoHUpoBaHus MO Ans BCeX yKasaHHbIX CUTyauui.

B yacTHOCTH, 3TK CUTYaUUM BKIOYAIOT B ceBs CUTyaLmm ¢ OLMBKamu 1 ¢
oTKasamu.

lMpezckasyemocTb NofpasyMeBaeT, B YaCTHOCTH, YTO (DyHKLKOHUPOBa-
HUe He 3aBUCUT OT SIEMEHTOB, HE KOHTPONUPYEMbIX paspaboTyrkamm
Unn nonk3cBarenamm

5 BepuduuupyemocTs u
TECTHUPYEMOCTh NPOeKTa

MpoexT apxuTtekTypsl MO ¥ npoexTHas AOKYMeHTaLus obecnevnsanT 1
obnerJaioT opMupoBaHne yGeanTENbHOIO A0Ka3aTenbCTRa, YTO BCe
3afaHHble TpebosaHus Kk MO 3/3/M3 CEBE3C cuctemb! NPaBunbHO yYTeHbl
B NPOEKTE W YTO MNPOEKT NKLLIEH BHYTPEHHUX OLUNOOK.
BeprdnumnpyemocTb MOXET NojpasyMesaTh NoflyYeHUe Takux CBONCTB,
KaK npocToTa, MoAynbHOCTb, ICHOCTb, TECTUPYEMOCTb, A0Ka3yEMOCTb U
T.A., B 3aBUCMMOCTY OT UCMNOMNb3YeMbIX METOZ0B BepuukaL iy

6 OTKa3oyCcTORYUBOCTD

MNpoexkT apxutekTypel MO faeT yBepeHHOCTL B 6€30NacHOCTY NpK Hasu-
YK OLUMBOK (BHYTPEHHIX OLWNBOK, OWwWnBOoK OrnepaTopos UM BHELWHNX
cucrem).

MoXHO cnpoeKTUPOBaTL aKTUBHYIO UMY NAcCUBHYLO 3aluTy. MpoekTbl ak-
TUBHOW 3aLLUTBI MOTYT BKIIOYaTh B cebs Takue dyHKUMK, kak obHapyxe-
HWe, co3gaHune cooBbLUEHNI 1 Nokanusauuo oMBOK, NOCTeNeHHbIN Bbl-
BOJ W3 3KCnnyataymu n ocsoboxgeHmne ot nobbix HexenartenbHbIX No-
B0oYHBIX 3 PEKTOB [0 BO3OOHOBNEHUS HOPMAnbHOrO (OYHKUMOHUPOBa-
Hus. [TpoeKTbl NaCCUBHON 3alUnTbl BKNIOYAIOT B Ce0s (hyHKLMM, KOTOpbIe
rapaHTUpYIOT HENPOHNKHOBEHUE onpefeneHHbiX TUNOB OLWnOOoK nnn
onpeneneHHbIX yenosni (nasnHoobpasHbIX NOTOKOB Ha BXO[aXx, 0Co-
BeHHo part v Bpemenun) 6e3 npuenevenus MO

7 3awuTa oT 0TKa30B no
oBLei npuunHe, Bbi3BaH-
HOW BHELWHUM cobbiTuem

NpoekT apxutekTypbl MO obneryaeT naeHTUMUKALMIO BULOB OTKA308 Mo

obuien npu4mnHe 1 AOEKTUBHBIX CPEACTB NPELOCTEPEKEHNUS OT OTKA30B
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Tabnuya >K.3 — lMpoekruposaHne u paspabotka MO: NHCTPYMEHTaNbHbIE cpeacTBa NoAAEPKKU 1 A3bIKU

nporpaMmmMupoBaHusi E:M. FOCTE4332.4V(nyHKT 7.4.4 v npunoxeHune B, Tabnuua B.3)] V- - 044
CaolicTBO Onpepenenue
1 MNogaepxka paspabotku MO ¢ Tpebye- CpepcTsa, obecneunsaiolne oGHapYXeHne omboK nnm
MbiMu cBolcTBamu MO \ YCTPAHEHUE CKIMOHHbBIX K OLUBKam CTPyKTyp
2 YeTkocTb paboTbl U yHKUNOHAMb- OGecrieyeHne BCECTOPOHHETO OXBAaTa 1 OTBETHOI peaKLum
HOCTb UHCTPYMEHTarbHbIX CPeACcTB ANA BCeX acnekToB paboThl MHCTPYMEHTAasbHbIX CPeacTs
3 KOoppeKTHOCTb 1 BOCNPOU3BOAUMOCTD HenpoT1BOpeUnBoOCTL 1 TOMHOCTL pesysibTaTa paboThl UH-
pesyneTara CTPYMEeHTasbHOro cpecTaa Ans noboro BXoAHOroO 3afaHus

Tabnuya .4 — NMpoekTuposaHve 1 paspabotka MO — feTtanbHoe npoexruposanve [cm. FTOCT
34332.4—2021 (nyHKT 7.4.5 1 npunoxexue B, Tabnuua B.4)]

CeolicTBO Onpegenexue
1 MNonHoTa cneuncukauyuu Tpe- | MpUHSTE METOLb! 4ETaNLHOMO npoekTuposanns u paspaboTku MO,
Bosanuit k MO cuctems! Ges- KOTOpble rapaHTupyioT, YTo nonyyeHHoe MO oxsaTbiBaeT Bce noTpes-
onacHocTH HOCTW 1 OrpaHnyeHnsi CUCTeMbl 6830MaCHOCTU, CHOPMUPOBAHHBIE
ana ro
2 KoppekTHocThb cneuundmnka- CyujecTByeT KOHKPETHOE A0Ka3aTeNbCTBO, NO3BONAOLLEE YTBEP-
U Tpebosanunii k MO cu- xaath, Yto Tpebosanus k /M3 CB3C cucteme, CHopMUPOBAHHbIE
cremb! 6esonacHocTu ans NO, seinonHsioTca paspaboTanHbiv MO . ,
3 OtcyTeTBUE COBCTBEHHbIX PaspaGoTanHoe MO nuweHo BHyTPeHHUX 0TKa30B. [puMeps! oTka-
ownbok npoekTa 30B: 3aBMCaHWe, AOCTYN K HECAHKLIMOHMPOBAHHbLIM PECYPCaM, YTeuKM
, ' pecypcos
4 MpocToTa ¥ NOHATHOCTb. NosepeHue paspabatbisaemoro MO npeackasyemo 06LEKTUBHBLIM U

[MpepckasyemocTb nosegeHus ybeauTensHbIM TECTUPOBAHUEM W AHANN3OM
5 Bepudpuumpyemoctb u Tect- | PaspabotaHHoe IO sBnseTcs noaaaowmmMcs npoBepke u TecTupye-
pyemocTb npoekTa MbIM

6 OTkasoycToitunsocTs/ MeTozasl 1 paspaboTkn obecneqnBatoT rapaHTo TOro, YTo paspabo-
OGHapyxeHue HencnpasHo- TaHHoe MO Gypnet BecTn cebs Ge3onacHo npv Hanuymy oLmboK
cTeit

7 OTeyTCcTBUE OTKa30B Mo 06- MeToabl 1 npoekTsl 06ecneunBaloT onpegeneHe BUAOB OTKA308B No
e npuymnHe obLueit npuynHe 1 obecneunBaloT adeKTUBHbIE CPeaCTRa Npeso-

cTepexeHns ot otkasos MO
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Tabnuya »5— MpoekTuposaHue u paspabotka MO: TECTUPOBAHME 1 UHTErpaLmst NPOrpaMMHbIX Mozy-

nei fcm. TOCT 34332.4—2021 (NyHKTBI 7.4.7, 7.4.8 1 IﬂpmnomeHwe B, Tabnuua B.5)]

CaoiictBO

Onpegenexue

Luamu npoekta MO

1 lMonHoTa Tectnposanus 1 nHTerpa-
L1 B COOTBETCTBUM CO Crieluduka-

Tectuporanue MO obecneunsaeT uccrneaoBaHme nogefeHus

MO ¢ AocTaTouHOI NONHOTOM, YTOBb rapaHTupoBaTb, YTO BCe
TpebosaHus cneyubmkaumm npoekTuposanus MO Gbinu yao-

BMETBOPEHbI

BbINONHeHne)

2 KoppeKTHOCTb TecTUPOBaHUsS 1 MH-
Terpauny B COOTBETCTBUN CO cneyn-
thukaunsmm npoekra MO (ycrelwHoe

Ecnu sapada TectuposaHns mogyns 3aBeplueHa, To cylje-
CTBYET KOHKPETHOE [J0Ka3aTeNbCTBO, NO3BOMNsAIOLCe yTBEp-
KAaThb, 4To TpeGosaHus k 3/3/M3 CB3C cucteme Gbinum yao-
BMNETBOPEHb!

3 BocnpoussogumocTb

K cornacosanHbIm pesynbraram npusoguT NoBTOpeHue oT-
BenbHbIX OLEHOK, BBINOSTHASMbIX KaK 4acTb TeCTUPOBaHUA ¥
nHTErpauyum mogyns

KOHurypaums

4 TouHo onpeaeneHHas TecTupyemas

Ans Hapnexawmx sepcwii mogyneid u INO BbINONHSIOT TECTUpO-
BaHWe 1 MHTerpaumo Moy nsi, NOMyYeHHbINH Tpebyemsbiii pe-
SYyNbTaT CBA3LIBAIOT C KOHKPETHOMN KOHUrypaLment «kak no-
CTpoeHoy MO

Ta6nnya X6 — Wuterpauns NPOrpaMMUPyeMbIX ANMEKTPOHHLIX YCTpoiicTs (MO 1 AC) [em. TOCT

34332.4—2021(no,qpa3,qen 7.5 v npunoxeHue B, Tabnuua B.6)]

CaoticTBo

OnpeneneHune

1 MonHota uHTerpa-
LK B COOTBETCTBMM
CO cneyuduKaLusmu
npoexTa

WHterpauua oBGecneunsaer COOTBETCTBYIOLLYIO rNYGUHY 1 OXBAT 3/TEMEHTOR
CHCTeMbI, YTOBLI NPOAEMOHCTPUPOBATD, UTO CUCTEMA MOYKET BBINONMHUTbL GOy HK-

Uun, ons KOTopbIX OHAa npefHasHavyeHa, 1 He BbiNoNHAET HeMpeaycMoTpeHHbie

(DYHKLUMK NPY BCEX BO3MOMHbIX YCNOBUAX akcnnyaTaumm 1 npu oTkase cu-
cTembl. MHTerpauus sknovyaer B cebs MPUHUMNLI, Ucnosibayemble Ans npo-
BEPKY, LienieBble YPOBHU NPOEKTa U acnekTb! WHTerpaunu (Hanpumep nposepky
NONTHOTbLI B3ANMOJENCTBIS MeXaY MoAynamn)

2 KoppekTHOCTb uHTe-
rpalum B CooTBET-
CTBUK CO crneunduka-
Luamun npoekra
(ycriewHoe BbINonHe-
Hue)

WHTerpauuns ocHoBaHa Ha KoppeKkTHbIX NPennonoXeHNsX.

Hanpumep, npasurbHocTs oxugaembix pesynbTaToB, paccmaTpyUBaembIx yCro-
BUIA MCNONb30BAHWS, @ TaKKe PENPe3eHTATUBHOCTb TECTOBbIX cpea.

Ecnu sagava wHTerpauum sasepiuena, To CYLLECTBYET KOHKPETHOE A0OKa3a-
TENbCTBO, NO3BONSIOLLEE YTBEPKAATE, YTO TPEBOBaHMS K 630MacHOCTH Bbiny
YAOBNETBOPEHSI

3 Bocnpoussonu-
MOCTb

K cornacoBaHHbIm pesynbTaram npusogut NMOBTOPEHUe OTAerbHbIX OLIEHOK,
BbINONMHAEMbIX, KaK YyacTb uHTerpaymn monyns

4 ToyHo onpefeneH-
Hast KoHurypatmns
UHTerpaLuu

WHterpauus naet COOTBETCTBYIOLLYIO rapaHTuio, 4TO OHa Bbina agpdekTneHo
MPUMEHeHa B COOTBETCTBAMN C JOKYMEHTaMU K NPaBUNLHON BEpPCUM anemeHToB
n O, a nonyyeHHbli Tpebyemblii Pe3ynbTaT CBA3LIBAIOT C KOHKPETHOM KOHM-
rypauuein «kak noctpoeHoy MO
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Tabnuuya X7 — MoaTeepxaeHue cooTBeTCTBUS Ans acnekTos MO 3/3/M3 CB3C cucremsl [cm. FOCT

34332.4—2021, noapasaen 7.7 npunoxenve B, Tabnvua B.7)]

CsoiictBO

Onpegenenne

1 lNonHoTa noATBEPXAEHNUS] COOTBETCTBUS B
COOTBETCTBUM CO cneungukaumnein npoekta MO

MonTeepxaeHue cooteetcTus MO oxBaTbiBaeT Bee
TpeboBaHua cneLmdrkalu npoekTuposanus MO

MO (ycnewHoe BeinonHeHue)

2 KoppeKTHOCTb NOATBEPXAEHUS! COOTBETCTBUS
B COOTBETCTBUM CO Creludukayueii npoekta

Ecnu sapava nogreepxaeHns cootsetctaus MO Bbl-
NONHEHa, TO CYL|EeCTBYET KOHKPETHOE AoKasaTeNb-
CTBO, No3BONAOLIEE yTBEPXAaTh, YTO TpeGoBaHns K
BesonacHocTy Gbinu yA0BNETBOPEHDI

3 BocnpoussogumocTs

K cornacosaHHbIM pesynsTatam npuBoauT nosTope-
HUie OTAENbHLIX OLEHOK, BbINOMHAGMbIX KaK YacTb
noaTesepxaeHus coorsercraus MO

LBEeneHHo# KoHturypayum

4 lNoaTBEpXAEHNE COOTBETCTBUS TOUHO onpe-

YeTKoe 1 kpaTkoe onpeaernexve:
- CUCTEMBI,

- TpeBoBaHmiA,

- OKpyxatoLein cpeabl

Tabnuuya X.8 — Moaudukauus NO [cm. TOCT 34332.4—2021 (noapaspen 7.8 v npunoxerue B, Tab-

nuya B.8)]

CeoiicTBO

- OnpegeneHne

1 MNMonHoTa Moancukayum B co-
OTBETCTBWU C TpebBoBaHUAMU K
moamMbukaymuy

Moaundukauns Gbina [omkHbIM 06pasom ofobpeHa aBTOPU3OBAH-
HBIM NEPCOHANOM, C COOTBETCTBYIOLNM NOHUMEHUEM €€ (yHKLINO-
Hana, nocneacTBui Ans cuctemMbl 6830NacHOCTY, a TakKe TeXHUYe-
CKWX U KCNIyaTauuOHHbIX NOCNeaCcTBIA

2 KoppeKkTHoCTb MoaudbvKaLmm B
COOTBETCTBUM C TPeboBaHNAMM K
mMoaudnkaLmm

MoaudukaLust [ocTUraeT cBonx 3a4aHHbIX Lenei

3 OteyTeTBUe CoBCTBEHHbIX
oLnBOK npoekTa

Moaudukaums He BHOCUT HOBbIE CUCTEMATMYECKNE OLUVBKY.
MMpuMepbi oWNBOoK: AeneHue Ha HOMb, BbIXOL NHAEKCOR Ui yKasa-
Teneit 3a rpaHuLibl CBOMX 3HAYEHNI, UCNONB3IOBAHNE HEMHULIMAMH-
3VIPOBaHHbIX NEPEMEHHbIX

4 lNpepoTepalleHve Hexena-
TENbHOro NoBefeHus

Mogaucvkaumusa He BHOCUT Kakoe-nuBo noBe/ieHune, KoTopoe, co-
FNIACHO OrpaHUYeHNAM, yCTaHOBEHHbIM B Crieundukaumm Tpebosa-
HUIA k NO 3/3/N3 CB3C cuctemsl, LOMKHO BbITh npeaoTepaLleHo

5 Bepuduumpyemocts v tectu-
PyeMocTb npoekra

MpoekT MO sBnseTcs Takum, YTO BNUsiHUE MoamnUKaLum nosHo-
CTblO U BCECTOPOHHE OLIeHUBaETCS

6 PerpeccroHHoe TecTuposaHve
¥ OXBaT rMpoBepKoi

MpoekT MO sBASETCH TaknM, YT ShPEKTUBHOE Y NONHOS perpec-
CHOHHOE TEeCTUPOBaHME NO3BOMAET NPOAEMOHCTPUPOBATL, YTo MO
nocnie MoAUMUKaLMY NPOAOMKAET YAOBNETBOPATS CrieLdbrKaLmum
Tpebosanuit k MO 3/3/M3 CB3C cucrems
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Tabnuuya X.9 — Bepudukauns MO 3/3/M3 CBE3C cuctemsl [cm. FOCT 34332.4—2021 (noapasgen 7.9

v npunoxenve B, Tabnuua B.9)]

CeolicTBO

OnpepeneHne

1 MonHoTta Bepudmkaumm B cooT-
BETCTBUM C Npeblayluen CTaameil | BCEM COOTBETCTBYIOLUM TpeboBaHusm cneuudukauun TpeGosa-

Bepudukauus crnocobra yctaHosuTb, 4Yto MO yaosneTBopsieT

HWiA kK NO 3/3/1N3 CB3C cuctemsl

2 KoppeKTHoCTb Bepudmkauum B
COOTBETCTBMM C NpeablayLUeil CTa- | KPeTHOe AoKa3aTenbCTao, no3BosiAoLLIEe yTBePXKAaTb, YTO Tpebo-
Aneit (ycnelwHoe BbINONHeHWe)

Ecnu 3apava sepudukaumm MO 3aBepLueHa, To CYLeCTBYEeT KOH-

BaHuA K 3/3/MI CB3C cucteme 6binn YOOBIETBOPEHb!

3 BocnpoussoqumMocTs

K cornacosaHHbim pesynetaram npuBoauT NoBTOpeHWe oTaesb-
HbIX OLEHOK, BbINONHAEMbIX KaK 4acThb Bepudukayuu

NeHHO KoHturypaumm

4 Bepudukaums TouHo onpepe-

Ans Haanexawmx sepcuit snemenTos 1 MO BbINONHAT Bepuchin-
Kauuto, nonyyeHHbl TpeGyembiil pesynbTaT CBSI3bIBAIOT G KOH-
KPETHOM KOHdpurypauueit «kak noctpoeHo» MO

Ta6nuya X.10 — OueHka yHKUMOHANBHOI GesonacHocTu [cm. FTOCT 34332.4—2021 (pasp,en 8 n 1ab-

nvua B.10)]

CaolicTBo

Onpepenenue

1 MNonHoTa oueHku dyHKLMO-
HanbHo# GesonacHocTu B co-
OTBETCTBUM C HACTOSLUMM
CTaHJapTom

OueHka tyHKUMOHanNbHOM GezonacHocty O popMupyeT sicHoe yTBep-
XKOEHMe O CTeneHn HaujeHHoro COOTBETCTBIS, CAENaHHbIX 0BOCHOBa-
HVSIX, Mepax Mo yCTPaHeHW0 HeoCTaTKOB C PeKOMeHAyeMbIMU CPO-
Kamil UX yCTPaHEHUs, NonyyeHHbIe BbIBOAbLI M PEKOMEHAALMM MO 1X
MPUHATUIO, KBANWUULIMPOBAHHOMY NPUHATUIO, UMW OTKITOHEHWIO C yka-
3aHVeM NoBbiX BPEMEHHbIX OrPaHUIEeHNii 4NS 3TUX pekomeHgaLui

2 KoppeKTHOCTb OLeHKU
(byHKUMOHanbHoIt 6e3onacHo-
CTU B COOTBETCTBUU C NPOEKT-
HbIMU crieundukaumsamm
(ycnewHoe BbinonHeHne)

3anaua oueHku yHKUNOHaNLHON BesonacHocTy MO 3aBeplueHa, n cy-
tLECTBYET KOHKPETHOE J0Ka3aTeNbeTBO, NO3BONAILEE YTBEPKAATD,
uTo TpeboBaHus k I/3/MI CBE3C cucteme 6binu YAOBNETBOPEHbI

3 focrynHoe ans aHanusa
pelueHne Bcex BbIABNEHHbIX
npobnem

CyllecTByeT sicHoe yTBepxXaeHue 0 TOM, B Kakom o6beme Bbinu pac-
CMOTpeHb! NPobrieMsl, BO3HMKaOLMe BO BPEMS OLI@HKM OYHKLIMOHAaNb-
Holi 6esonacHocTu MO

4 BO3MOXHOCTb mogumka-
L OLIEHKN (DYHKLUMOHarLHOM
GesonacHocTH nocne nsmeHe-
HWA npoekta 6es HeoBxoau-
MOCTW NPOBEeAEeHUs cepbes-
HOW nepepaboTku OLeHKK

PesynbTaTb! oLeHku hyHKUMOHaNbHOM BesonacHocTy MO MOryT ObITh
népepaccuuTaHbl, NpU4eM npu NOBTOPHOI OLieHKe by HKLUMOHANBHO
BesonacHocTu Yacteil MO nocre ux usmMeHeHus He BbIMNOMHAETCS Mno-
BTOPHas oueHka gyHKUMOHanbHo 6e30MacHOCTY BCEro MO, oHa nuwb
KOPPEKTUPYETCS C yYEeTOM UIMEHEHHbIX YacTel
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Okonuarue mabauybi XX.10

CsoiicTso Onpepenexve

5 BocnponsBoaumocTs OueHka dyHKUMOHANBHON 6e30NacHOCTY BbIMOMHAETCS KaK COrnacoBanHbIi,
sannaHnpoBaHHbI U OTKPLITBIA NPOLIECC C KOHKPETHBIMI NEPCOHAMOM U ZOKy-
MeHTamu. [laHHbili NpoLece peanusyeT paccMOTPEeHNe OCHOBaHUS AJ1St Bbl-
NOSTHEHNS OLIBHOK 1 PeLLeHUS, KOTOPbIe BbINONHSIOT BCE T, Ha KOTOPLIX BAU-
AT 3TV PELUeHUs, BKMNIOYaA NOCTaBLUMKOB CUCTEMb!, NOb30BATENEN, creyu-
anucToB No o6CnyXUBaHUKO U PYKOBOACTEO.

OueHka yHKuMoHanbHok BesonacHOCTH no3sonsaeT HEe3aBUCUMOMY KOMNe-
TEHTHOMY nepcoHarny NnoBTOPATb OTAEMbHLIE OLIEHKU, BINOMHEHHbIE Kak
4acTb BCEW OLUEHKU

6 CeoeBpemMeHHOCTb OueHka dyHKLMOHaNbHOM 6e30MacHOCTM BbINOSHAETCS C COOTBETCTBYOLeH
4acTOTOMW, CBA3AHHON CO CTaAUsIMM Xn3HeHHOro uukna Mo 3/3/M3 CB3C cu-
CTembl 1, No kpaliHelh Mepe, [O onpefeneHns CyLecTBYIOLWMX ONaCHOCTEI!.
Takke oHa obecneynBaeT CBOEBPEMEHHOE CO3AaHNe OTYETOB O HECOOTBET-
CTBUSX.

PesynbTaThl TECTOB, NPOBEPOK, UCCNENOBAHUIA U T.4. pakTryeckn JOCTYMHbI,
€CNi OHM TPeBYIoTCA B KA4eCTBe BXOAHONM MHMOPMAaLUK ANS dhopmuposaHms
petleHust 00 oLleHke

7 TouHo onpefenenHas | PesynbTaThl OLUEHKN thyHKLUMOHANEHON BesonachocTy MO CBSI3bIBAIOT C KOH-
KoHhurypatus KpeTHO KoHurypauuei 3/3/N3 CB3C cuctems!, ans KOTOpOIA pesyanaTbl
OLieHKI hyHKUMOHanNbHOM 6e30MacHOCT AOMKHbI 6bITb 0GOCHOBAHbI-
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