MEXIOCYAAPCTBEHHbLIN COBET MO CTAHOAPTU3ALWW, METPONOTUU N CEPTU®UKAL NN

(Mrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)
[OCT
MEXTITOCYLAPCTBEHHBIN
CTAHOAPT 34332.5-
2021

EE3OMACHOCTb ®YHKLUMWOHANBHASA
CUCTEM, CBA3AHHbIX C BE3OMNACHOCTbIO
3OAHNN N COOPYXEHWNW

YacTtb 5

Mepbl Mo CHMXEHUNKO PUCKa, METOAbl OLLEHKN

(IEC 61508-7:2010, NEQ)
(IEC 61508-4:2010, NEQ)

N3paHne opuumnanbHoe

MockBa
CraHaapTuHGOpM
2021


https://www.stroyinf.ru/sr.html

FOCT 34332.5—2021

MNpepgucnosune
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WHdopmaunsi o BBefeHUn B AelicTBMe (NpekpalieHun AeicTBuUS) HACTOSWEro cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUM YKasaHHbIX Bbllle rocyfapcTB NybanKyeTCS B yKazaTenax HalMoHaNbHbIX
cTaHapToB, N3jaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha caiiTax coOOTBeTCTBY-
HOLLUX HAUVOHA/IbHbIX OPraHoB No cTaHAapTu3auuu.

B cnyvae nepecMoTpa, W3MEHEHWSs WA OTMeHbl HacTOosWero cTaHjapTa COoOTBeTCTByKLWas
MHpopmauma 6ygeT onybankoBaHa Ha ohuuManbHOM MHTEpHeT-caliTe MexXrocygapcTBEHHOrNo cogeTa
no cTaHjapTmsauny, MeTponorum u cepTudukauum B KaTanore «MexrocygapcTBeHHble cTaH4apThbi»

© CtaHpgapTuHdopM, ohopmMmieHune, 2021

B Poccuiickoit depepaumn HacToAWMA cTaHAAPT HEe MOXET 6biTb MOMHOCTLIO WK
YyacTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH U pacnpocTpaHeH B KayecTBe ouLManbLHOro

nsgaHus 6es paspeweHus defepasbHOro areHTCTBa N0 TEXHUYECKOMY PerympoBaHuio
M MeTposiorum
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BeBepgeHune

CoBpeMeHHble 34aHUA U COOpPYXeHUsa (06beKkTbl KanuTanbHOro CTPOUTENbLCTBA) NPeAcTaBnAlT cobol
C/IOXHble CUCTEMbI, B COCTaB KOTOPbIX BXOAUT CUCTEMA CTPOUTESIbHbIX KOHCTPYKUWUA N PAL UHXEHEPHbIX CU-
CTEM B pa3HbiX COYETaHUAX, B TOM 4yucne Ans xusHeobecneyeHus, peanmsalny TeXHONOTMYECKMX NPOLECCOB,
3Hepro- u pecypcocbepexeHuns, obecneyeHns 6e30NacHOCTU W Apyrue cCUCTeMbl. 3TN cUCTeMbl B3aumopel-
CTBYIOT APYF C APYrOM, C BHEWHEN N BHYTPEHHel cpefamun, obpasys efnHoe Lenoe nNpu BbIMOSTHEHUN CBOWX
(PYHKUMIA Ha3Ha4YeHus.

O6beKkTbl KanuTanbHOTO CTPOMTENbCTBA XECTKO NPMBA3aHbl K MeCTHOCTW. Pabouue XxapakTepucTuku
34aHUA, COOPYXEHUN M BXOAALMX B HUX CUCTEM MOTyT ObiTb peasin3oBaHbl, NPOBEPEHbl W UCNONb30BaHbI
TO/IbKO B TOM MecTe, B KOTOPOM OO6BbEKTbl NOCTPOEHbl U CUCTEMbI YCTAHOBJIEHDI.

Be3onacHOCTb 34aHUl U COOPYXeEHWH obecneynBaeTcs NPUMEHEHUEM COBOKYMHOCTM Mep, Meponpus-
TWUA M CPefCTB CHMKEHUA pUCKa NPUYMHEHNa Bpeda A0 NPUEeMIEMOro pucka, 1 NnogAepXXaHusa aHHOro YPOBHSA
B TeYeHne nepuoga akcnayataymum WaM MCNONb30BaHUA 3TMX 06beKTOB. K cpegcTBamM CHUXEHWS pucka OTHO-
CATCA CUCTEMbI, CBA3aHHble ¢ 6€30MacHOCTb 34aHunii n coopyxeHuih (CB3C cuctemsbl). K Takmm cuctemam
OTHOCATCS CUCTEMbl, HEMOJIHbI MepeyeHb KOTOpbiXx npepctaBsieH B TOCT 34332.1—2017 (npunoxeHue A,
pasgen A.3). Cpegn CB3C cuctem Hambosiee pacnpoCTpaHeHHbIMU ABMAKTCA CUCTEMbI, COAepxaline anek-
Tpuyeckne U/Mnun aNeKTPOHHbIE, N/Man nporpaMmmMmupyemble 3/1IeKTPOHHble (3/3/M13) KOMNOHEHTLI. Takne cucTe-
Mbl, UMeHyeMmble 3/3/M3 CB3C cuctemamu, B TeHeHMEe MHOTMX fIeT UCNOAb3YIOT AN BbINOSHEHUA QYHKLUIA
6e30MacHOCTM. Hapagy ¢ HUMW NCNOMb3YKT CUCTEMbI, OCHOBAHHble Ha HeanekTpuyeckux (rmgpabBnnyeckux,
NHEBMAaTUYECKUX, MeXaHU4yecKknx) TEXHONOTMAX, a Takxe npouyne cpefcTBa yMeHbleHUa pucka. Ona pewe-
HUA 3agay 6e30nacHOCTU 34aHUIA N COOPYXEeHU BO BCeX 60/bWINX 06beMax UCNONb3YIOT NporpammupyemMble
anekTpoHHble CB3C cucTtemsbl.

CnegywuwmnMmm no BaXHOCTN XxapakTepucTnkamm cucTtem, nocsnie xapakTepucTuk HasHavyeHuns, ABAAKTCA
XxapakTepuctukn 6esonacHocTu. BaxHeliwen xapakTepuUCTUKOW 6e30nacHOCTU CUCTEM MNpu3HaHa WX PYHK-
LMoHanbHass 6e30MacHOCTb.

B HacTosiwem cTaHgapTe ycTaHOB/ieH ob6wuii noaxon Kk Bonpocam obecneyvyeHusa 6esonacHoctun J/3/M3
CB3C cucrtem. 3TOT YHUPULUUPOBAHHBIA noaxon 6bl1 NPUHAT ANA pa3paboTkm pauvoHanbHONW W nocnepo-
BaTe/IbHON MpaKTUKM ANA BCeX 3/1IeKTPMYeCcKkux cuctem obecneyeHus 6e30NacHOCTM Ha OCHOBE CTaHAapToOB
cepun IEC 61508.

B HacToflwem cTaHgapTe NpuMBeAeHbl KpaTkne onucaHusa mep (MeToA0B UM CPeACTB) MO CHUXEHUIO pUCKa
N OLEHKe COOTBETCTBUSA Ha CTaAuAX XU3HeHHoro umkna 3/3/M3 CB3C cucTem, Ha KOTOpble AaHbl CCbI/IKK
B NTOCT 34332.3—2021 n NOCT 34332.4— 2021, a Takxe npuBefeHbl NutepaTypHbie UCTOYHUKA C MOJIHbIM
onucaHueMm Takux mep.

HacTtoawuii ctaHgapT (coBmecTHOo ¢ TOCT 34332.1—TOCT 34332.4) opueHTUpOBaH Ha obecneyeHune
co6noaeHna TpebosaHuii 6e30NacHOCTU 34aHUA U COOPYXEHUli, B TOM 4Yncne 06beKTOB TPAHCMOPTHbIX WH-
PpacTpykTyp, YCTAHOB/IEHHbIX TEXHUYECKUMWN pernameHTamMm TamoXxeHHoro cot3a [1]—[3], u B pa3Butue ba-
30BbIX Tpe6OBaHUI faHHbIX TEXHUYECKUX PEernamMeHTOoB.

HacTtoawuii ctaHaapT BXOAWUT B KOMNJIEKC CTaH4apTOB € 06W MM HanMeHoBaHueM «be3onacHoCTb PYHK-
LMoHanbHaa CUCTEM, CBAA3aHHbIX C 6€30MaCHOCTbI0 34aHUI U COOPYXEHUN» U ABNSAETCA NATbIM CTaHAapTOM
3TOro Komnnekca «4actb 5. Mepbl MO CHUXEHUWIO puUCKa, MeTOAbl OLEHKU». [lpyrne cTtaHgapTbl, BXoAAwune B
AaHHbIi KOMNJEKC:

- 4yacTb 1. OCHOBHblE MOJIOXEHUS;

yactb 2. O6wune TpeboBaHuUs;

yacTb 3. TpeboBaHUA K cucrtemam;

yactb 4. Tpe6oBaHua K NnporpamMMHOMY ob6ecneyeHuio;

- 4yacTb 6. lpoune cpeAcTBa YMEHbLWEHNA PUCKA, CUCTEMbI MOHUTOPUHTA;
- yactb 7. MNopagok npumeHeHnsa FOCT 34332, npumepbl pacyeTos.
Ctpyktypa komnnekca NOCT 34332 npuBefeHa Ha pucyHke 1.
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OCHOBHbIE€ MOJIOXEHUSA

TepMuHbl 1 onpegenexuns. O6L e NONOXeHNs,
oTHocsiwmecs Kk 9/3/M3 CB3C cuctemam. PuUck 1 nonHoTta
6e30nacHoCTW. MPUHLMNbI YCTAHOBMEHNS NpUemMIemMoro
pvcka v onpefenieHns NosHOTbl 6e30MacHOCTU C yYeToM
MCTOYHMKOB, BUAOB, XapakTepa onacHocTe, hakTopos
prcka 1 TAXecTU NocnefcTBuii

O6wwe TpeboBaHUA

Tpe6oBaHWs K TEXHNYECKOW AoKyMeHTauun Ha 3/3/M3 CBE3C
CUCTEMbI, TPEe6OBaHNA K UCMONHUTENSAM, TPe6oBaHNA
K ynpaBneHuto yHKUMOHaNbHOM 6e3onacHocTbio. O6Lyme
TPe6oBaHUA K XU3HEHHOMY LMKy CUCTEM W ero cTagusaM.
YpoBHM NoNHOTLI 6e3onacHocTn. O6wne TpeboBaHUA K OLeHke
yHKUMOHanbHo! 6e3onacHocTn 3/3/M3 CB3C cuctem

Yactb 3

TpeboBaHus K cuctemam
Tpe6oBaHWs K CTaAMsIM NPOEKTUPOBAHWMS, NIAHUPOBaHNSA
1 peanusauum 3/3/M3 CB3C cuctem Ha o6bekTax. TpeboBaHus
K annapaTHbIM cpeAcTBaMm, K NosiHoTe 6e3onacHocTH,

npeAoTBPALLEHNIO OTKA30B, YNpaBieHUo cMcTeEMaTNyeckuMmn
oTkaszamu, NOBEAEHWIO CUCTEMbI NPU 0BHAPYXEHUN 0TKA30B,
nepegave faHHbIX, NpoLeaypamM akcnayaTayum, TeXHUYecKoro

o6cnyxuBaHus, Mmoandukauum, BepudmkaLnmn n oLeHke

hyHKUMOHaNbHOW 6e3onacHocTmn

Yactb 5

Mepbl N0 CHWXEHUIO pUCKa, METOAbI OLLEHKN

MeToabl 1 CpeAcTBa KOHTPOSA CNyYaiiHbiX 0TKA30B
annapatHbix cpefcts 3/3/M3 CB3C cuctem. Metogpl
1 CpeACTBa UCKNI0YEHUS CUCTEMATUYECKNX OTKA30B.
MeTogp! 1 cpeacTBa AOCTUXEHNA NONHOTLI 6e3onacHocTy MO.
BeposiTHOCTHbIe MeTOAbl ONpeAeneHust NoHOTbI
6e3onacHoctu MO

----------------- YacTtb 6 mmmmememmemaeen

Mpouve cpeAcTBa yMEHbLUEHUSI pUCKa,
CUCTEMbl MOHUTOPUHra

Tpe6oBaHUs K NPOUNM CpeACTBaM YMeHbLIEHUS PUCKa.
Tpe6oBaHMA Kk cMCTEMaM MOHUTOPUHIA.
Tpe6oBaHusA Kk cMuCTeMe COOTBETCTBUSA

Yactb 4

TpeboBaHUA K NporpaMmmMHOMYy ob6ecreveHno
TpeboBaHus k cucteme ynpasneHusi kadectsom MO 3/3/M3
CB3C cuctem. TpeboBaHus K XU3HEHHOMY uukny MO
Ha CTaAusX NaHNPOBaHKs, paspaboTku, YCTAHOBKM Ha cucTemax.
Tpe6oBaHus k 6esonacHocTn MO, nHTerpaums
nporpaMmMupyemoli anekTpoHuku, k pabote MO, npouegypam
mMogudmkaumu, sepudpukaumm MO, oueHke (YHKLMOHANbHO
6e3sonacHoctn MO

Mop3aok npumeHenusa MOCT 34332,
npyMepbl pac4yeToB

Mopsaok NpUMeHeHns Tpe6oBaHUi Ha CTaANAX XU3HEHHOTO
uvkna 3/3/M3 CB3C cuctem nuuamu, BAAIOLLMMN
Ha 6e30MacHOCTb Ha 3Tux cTaausx. Mpumepbl pacyeTos

PucyHok 1— Ctpyktypa komnnekca NOCT 34332

Vi



MonpaBka kK T[OCT 34332.5—2021 bBe3onacHOCTb QYHKLMOHaNbHAasA CUCTEM, CBSA3aHHbIX
6e30NacHOCTbIO 34aHUNN N cOOpyXeHUii. HacTb 5. Mepbl MO CHMXEHUIO puUcCKa, MeToAbl OLEHKMU

B kakom mecte HaneuyaTtaHo [loNXHO 6bITb

Mpeaucnosue. Tabnuua corna- - KazaxcTaH Kz FoccraHgapt Pecny6amvku
coBaHuA KasaxcraH

(MYC Ne 4 2022 1)
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M E X T O C Yy o A P C T B E H H bl W C T A H 4O A P T

BE3OMACHOCTb ®YHKLUWOHANBHAA CUCTEM, CBA3AHHbIX C BE3OMNACHOCTbIO 34AHUN
N COOPYXEHWUW

YacTtb 5

Mepbl MO CHUXEHUID pUCKa, MeTOoAbl OLEHKM

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

[ata BBegeHna — 2022—01—01

1 O6nactb NpUMeHeHns

1.1 HacTofAwwuih ctaHgapT:

- NTPUMEHAETCA K 3/IeKTPUYECKUM, 3/IEKTPOHHbLIM, NPOrpaMmMuUpPyeMbIM 3/1EKTPOHHBIM (D/3/M3), cBA3aH-
HbIM C 6e30nacHOCTbIO 3gaHuin n coopyxervun (C63C) cuctemam u nogcuctemam (ganee 2/3/M3 CB3C cu-
CTeMbl M MoACUCTEMBI), X annapaTHbiM cpeacteam (AC) n nporpaMMHomMy o6ecneyveHunto (MO), ycTaHOBNEH-
HbIM Ha 06bekTax (34aHusAX N COOPYXEHUAX) U ABAAKLWMNXCA NX HEOTbEMIEMON YacTblo.

MpumeuvaHne — K 3/3/M3 CB3C cuctemam OTHOCATCA CUCTEMbI, nepeyncneHHsle B FOCT 34332.1—2017
(npunoxeHue A, pasgen A.2);

- npumeHsieTcs Kk 9/3/MD cuctemam, nogcucremam WU cpefcTBam MPOMbILWIEHHOTO NPOU3BOACTBA, KO-
TOpble UCNONb3YIOT B KAYECTBE KOMMMEKTYHLUUX TEXHUYECKUX CPEeACTB NPU NMPOEKTUpOoBaHUM U peanusayunm
9/3/M3 CB3C cuctem Ha ob6bEKTE.

MpumeuaHune — Mog peanusauneidi CUCTEM MOHMMAETCA WX YCTaHOBKA Ha 06bEKTE, MOHTAaX, MyCKOHanazka,
oLleHKa U NOATBEPXAeHNe COOTBETCTBUS,

- OXBaTblBaeT MOJIHbIN XWU3HEHHbIN uukn (KL) 3/2/M3 CB3C cuctem, HayMHas Cc 06LWENn KoHuenuuu,
BK/lOYASA MpPOeKTMpOBaHWe, peannsauuto, akcnayartauu u TexHuyeckoe obcCnyxumBaHue CUCTEM BNNOTb A0
BbIBOJAA WX U3 aKcnayatauuum v yTununsauum.

1.2 HacTtoAwui ctaHgapT:

- ycTaHaBnMBaeT LUENM OCHOBHbIX MeTOAOB/CpefCTB, WMCNOMb3yeMblX ANA BbINOMIHEHUSA TpeboBaHUiA
FOCT 34332.3 nTOCT 34332.4, n meTOoAbl OLEHKN COOTBETCTBUSA;

- COOEepPXMUT KpaTkne onucaHnsa meTtogos/cpencTs, pekomeHayemblx B FTOCT 34332.3 u TOCT 343324 n
NPUMEHSAEMbIX Ha pPa3/INUHbIX CTagUAX XU3HEHHbIX LUMKNoB CBE3C cuctem, nx AC n MO ANns CHMXEHNS PUCKOB,
a TakXe CCbI/IKW HAa MUCTOYHWKN C MOJIHbBIM ONWCAHWEM 3TUX MeToA0B/CpPeACTB.

MpumeuaHue — [lMog «meToAamu/cpeiCTBAMU» B HACTOsILIEM CTaHgapTe MOHUMAlOTCA MeToAbl Wuiu cpej-
CTBa. B 60/bIUMHCTBE METOLOB/CPEACTB, ONUCAHHBIX B NPUIOXKEHNAX A—XK, MeToZ, COCTOMT B NPUMEHEHUN TOTO WU UHO-
ro annapaTHOro, NPOrpaMMHOr0 WM annapaTHO-NMPOrpaMMHON0 CPeACTBa, WU CPeACTB, B MPUMEHEHUN SIOTUYECKUX WK
mMaTemaTU4eckux AeicTBUit (KOTOpbIE BbIMOMHSKTCA C UCNOMb30BAHWEM CPEACTB MH(IOPMAaTUKU 1M MaTeMaThKm).

1.3 HacTtoAwunii cTaHgapT He pacnpocTpaHseTcs Ha oAMHO4YHble O/3/M3 CB3C cuctembl, CNOCOOHbIE
OCYyLecTBUTbL HEOOXOAMMOE CHUXEHME pucka M Tpebyemas nonHoTa 6e30MacHOCTU KOTOPbIX HUXE CaMoro
HW3KOT0 YpOBHA MOSIHOTbI 6e3onacHocTu (YMB 1), onpegeneHHoro B FTOCT 34332.2— 2017 (tabnuubl 1 1 2).
OH He pacnpocTpaHfAeTcs Takxe Ha 34aHWS U COOPYXEHUS, OCHalleHHble TakuMu cuMcTemMaMu WUAW He UMelo-
LMe HUKAKMX CBSI3aHHbIX C 6€30MacHOCTbLI CUCTEM.

M3pgaHne odpuymnanbHoe
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2 HopmaTuBHbIe CCbIJIKN

B HacToAwWwem cTaHfapTe MCMNO/b30BaHbl HOPMAaTUBHbLIE CCbIJIKW Ha crefyloline cTaHgapThl:

FOCT 19.701 (MCO 5807—85) EgnHaa cuctema nporpamMHONA AokKymeHTauum. Cxembl asiropuTMoB,
nporpaMm, AaHHbIX U cucteMm. O603HaAYEHNS YC/IOBHbIE N NpaBuaa BbiNOSIHEHUSA

FOCT 14254 (IEC 60529:2013) CTeneHu 3auwuTbl, o6ecneynBaembie o6onoykammn (Kog IP)

FOCT 34332.1—2017 bBes3onacHOCTb (PyHKUMOHa/NbHAs CUCTEM, CBA3AHHbIX C 6€30MaCHOCTbI0 34aHui
n coopyxeHuii. Yactb 1. OCHOBHblIE€ NONOXEHUSA

FOCT 34332.2—2017 Be3onacHOCTb (PyHKUMOHA/bHAs CUCTEM, CBA3AHHbIX C 6€30MaCHOCTbI0 34aHui
n coopyxeHuin. Hactb 2. Ob6uwme TpeboBaHus

FOCT 34332.3— 2021 bBe3onacHoOCTb (PyHKUMOHaNIbHAsA CUCTEM, CBA3aHHbIX C 6€30MaCHOCTbI0 34aHWuiA
n coopyxeHuii. Hactb 3. Tpeb6oBaHUa K cuctemam

FOCT 34332.4— 2021 bBe3onacHoOCTb (PyHKUMOHaNbHAsA CUCTEM, CBA3aHHbIX C 6€30MacCHOCTbI0 34aHWuiA
N coopyxeHuii. Uactb 4. Tpeb6oBaHUsa K nporpammMmHOMY ob6ecnedyeHunto

FOCT ISO 9000 Cuctembl MeHedXMeHTa KayecTBa. OCHOBHbIe MOJIOXEHUA U cnoBapb

FOCT ISO 90011) CucteMbl MmeHepXmeHTa KkavyecTBa. TpeboBaHuA

FOCT IEC 60255-5 Pene anektpuuyeckume. YacTtb 5. KoopanHayumsa us3onaumum usmepuTeNibHbIX pene un
3alUTHbIX YCTPOWCTB. TpeboBaHUA 1 UCNbITaHUSA

FOCT IEC/TS 61000-1-2 32nektpomarHuTHas coBmecTumocTb (OMC). YacTtb 1-2. O6uwme NoMoXeHuns.
MeToAon0rna AOCTMXEHUA (DYHKUMOHabHOW 6€30NacHOCTU 3/IEKTPUUYECKUX W I3NEKTPOHHbLIX CUCTEM, BK/IO-
yas ob6opypoBaHue, B OTHOLWEHUN 3/1EKTPOMArHUTHbIX NOMeX

FOCT IEC 61000-6-5 3OnekTtpomarHutHaa coBmecTumocTb (OMC). YacTb 6-5. O6WMe cTaHAapThl.
MomexoycTonunBOCTb 060pPYAOBAHUSA, UCNOIL3YEMOrO B 06CTAHOBKE 3/1€KTPOCTAaHLMMN M NoACTaHLUK

FOCT IEC 61082-1 [OKymMeHTbl, uCcnonb3yembie B 3f1ieKTpoTexHuke. Mogrotoska. Yactb 1. NMpasuna

FOCT IEC TR 61340-5-2 JnekTpocTaTtumka. 3awuta 3/1eKTPOHHbIX YCTPOWCTB OT 3/1EKTPOCTATUYECKNX
ABMEeHWUA. PYKOBOACTBO NO MPUMEHEHUIO

MpumeyaHune — [lpy NOML30BAHMM HACTOSILLUM CTaHAAPTOM LieniecoobpasHo NpoBepuTb AeiCTBUE CChIIOY-
HbIX CTAHAAPTOB U KnaccumkaTopoB Ha oML ManbHOM UHTepHeT-caiiTe MexXrocyapcTBEHHOro coBeTa No cTaHAapTu-
3auum, mMeTposiormm u ceptudmkanumm (wWww.easc.by) nam no ykasatensiMm HauuoHasibHbIX CTaHOapToB, M3faBaeMblX B
rocyfapcrBax, ykasaHHbIX B MPeAWNC/IOBMM, UM Ha OULMANBHBIX caiiTax COOTBETCTBYHLLMX HaLMOHANbHbIX OPraHoB Mo
cTaHfapTM3aumu. Ecnm Ha fOKyMEHT flaHa HeaTUpoBaHHasA CCblflka, TO cnefyeT UCNONb30BaTh AOKYMEHT, AeNCTBYOLNA
Ha TeKyLuii MOMEHT, C yHETOM BCEX BHECEHHbIX B HEr0 M3MeHeHWn. Ecnn 3aMeHeH CCbI/TOYHbIA AOKYMEHT, Ha KOTOopbIi
[JaHa JaTupoBaHHas Cccbifika, TO C/eAyeT MCNoJb30BaTb YKasaHHYl BEpPCUI0 3TOro AoKymeHTa. Ecnv nocne npuHATUS
HaCTOSILLEr0 CTaHAapTa B CCbIIOYHbIA AOKYMEHT, Ha KOTOpbIA AaHa AaTMpoBaHHas CCblfika, BHECEHO U3MEHEeHMWe, 3aTpa-
rmBatoLLee MosoXKeHNe, Ha KOTOPOe AaHa CCblfika, TO 3TO MOMI0XKEHNE NpUMeHsieTcs 6e3 yyeTa AaHHOro usMeHeHusi. Ecnu
CCbI/IOYHBIN AOKYMEHT OTMEHEH 6es 3aMeHbl, TO MoJsioXXeHne, B KOTOPOM fAaHa CCbl/Ika Ha Hero, npumeHaeTca B 4acTu,
3aTparvBaoLLeli 3Ty CCbIKy.

3 TepMUHBbI N onpeaeneHns

B HacTofAwem ctaHgapTe npumeHeHbl TepMuHbl no FOCT 34332.1—TOCT 34332.4, a Takke crefyto-
wme TEPMUHBI C COOTBETCTBYHLWNMMN UX ONPEeneNeHnaIMu.

3.1 aHTMBaneHTHble curHanbl (antivalent signals): [Ba curHasa c ogMHaKoBbIM MHAOPMALNOHHbLIM
cofepXaHuem, OAUH M3 KOTOPbIX MepefaeTcs MO KaHany CBA3W B NpsMoil hopme, a ApYroil — B MHBEPCHOW
thopme (aHanoroBble curHanbl — B NpoTusBodase, uUdpPoOBLIE CUTHANBI — C WHBepcuein nornyecknx «0» B
nornyeckne «1» nnm Haobopor).

3.2 KOHCTaHTHas HeucnpaBHOCTb (stuck-at fault): HemcnpaBHOCTbL annapaTHOro cpefcTBa, Bbl3BaH-
Has NepexofoM 3/IeEMeHTa YyCTPOMCTBA B O4HO M3 HEU3MEHSAEMbIX COCTOAHUIA, HANpMMep, NpU «3aaunaHumn»
(cBapke) KOHTaKTOB perne.

3.3 KOHCTaHTHbIN oTKa3 (stuck-at failure): OTka3 annapaTHOro cpegctBa W/unu nporpaMMHoro o6e-
cnevyeHns, NPMBOAALLNI K Nnepexoay annapaTHOro cpeAcTBa B OAHO W3 HEM3MEHSEMbIX COCTOSAHWUIA U/MAn Bbl-
Jaye Ha BbIX0Ae HEU3MEHAEMbIX AaHHbIX UNN HEU3MEHAEeMON(bIX) KOMaHAbl (KOMaHpg).

3.4 nocTeneHHbI oTka3 (drift failure): OTkas annapaTHOro cpefcTBa M3-3a NOCTENEHHOTO BbiXO4a €ro
XapakTepucTuk 3a A4ONyCTUMble npeaens.

1) B Poccuiickoin depgepaumm geiicteyetr FOCT P MCO 9001—2015.
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3.5 camoycTpaHAlwmnca oTkas (transient failure): OTkas, 06yCcNnoOBMEHHbIV NepexoaHbIMM npoyecca-
MU, YCTPaHAKLWNACA N0 UX 3aBEPLUEHUMN.

3.6 ycnoBHasa TpeBora (conditional alarm): CocTosHue, 6/1M3K0e K TPEBOXHOMY, HO €elle He BrieKkyl,ee
onacHbIX nocneacTBuii.

MpumeyaHne — TepMmuH oTHocKTCA K 3/D/M3I3 CB3C cuctemam, B KOTOPbIX NPeAYyCMOTPEHO CTyneH4YaToe pea-
rmposaHue Ha MoCTEeNneHHO pa3BuBatoLMecs TPEBOXHblE COObITUSA.

3.7 upes3BblyaliHoe gelicTtBue (emergency action): [eiicTtBue, Tpebytou,ee BbINOSIHEHUA NPU BO3HUK-
HOBEHWUWN Ype3BblYaNHON cuTyauun ANA CHUXEHUS pucka NPUYUHEHUs Bpegda.

4 CokpauweHnsa n o6o3HavyeHuns

B HacTosAuleM cTaHaapTe NpuUMeEHeHbl CneaylolWue CoKpaueHnss U 0603HaAYeHUS:

ATTMN — aBTOMaTMyecKkuii reHepaTop TeCTOBbIX NPUMEPOB;

AC CB3C — annapaTtHoe(ble) cpeacTBo(a), cBazaHHoe(ble) C 6€30NacHOCTbI0 34aHN U COOPYXEHWUA;

XL — JKW3HEHHbIN UWKA;

nc — wuHTerpanbHadA(ble) Mukpocxema(bl);

KMOTM — KOMMNNeMeHTapHasa CTPyKTypa MeTann— OoKCUA— NOoJIyNPOBOAHUK;

o3y — onepaTMBHOE 3anoMuHalrlLee yCTpolcTBO (YCTPOKWCTBO NamMsATM C MPOU3BOJIbHbIM [0-
CTynom);

n3y — MNOCTOSIHHOE 3anoMuHarLee yCTPONCTBO;

nriBem — noJsieBas nporpammupyemas BeHTU/IbHaa maTtpuua;

CAIMNP — cucTema aBTOMaTU3NPOBAHHOIO MPOEKTUPOBAaHUA;

CbC — cBfA3aHHas ¢ 6e30MacHOCTbIO CUCTEMA;

CBA — cTaTU4YecKknii BpeMeHHOW aHanus;

cunc — cneuynanusnposaHHasa UHTerpasbHasa cxema;

YO — ynpaBnsiemoe o6opyaoBaHue;

Ynb — YpOBEeHb NOJSIHOTHI 6e30nacHoOCTY;

®C3 — dhopmaT cTaHfapTHON 3a4epXKu;

®C3-paiin — dalin B popmaTte cTaHAAPTHOM 3a4EePXKKN;

Lny — LUeHTpasibHOe MpPOoLEecCopHOe YCTPOMNCTBO;

Ada — 43blK MporpamMMupoBaHuMsa A[Aa BCTpaMBaeMblX cuUCTeM, pa3paboTaHHbIi B 1979—
1980 rogax B CLUA 1 Ha3BaHHbIA B YecTb AAabl JlaBnelic;

ADT — pAaHHble abcTpakTHOroO TUNa,

CASE — Habop MeTo40B M CPeACTB NPOrpaMMHON MHXeHepun ANA NPOEKTUPOBAHUA MPOrpamMmm-
Horo obecneyeHus;

CCS — wMeToa/cpencTBO pacyeTa COeAMHAKLWUXCA CUCTEM;

CHAZOP — wmeTog/cpeAcTBO aHanM3a onacHOCTU M paboToCNOCOGHOCTM CUCTEM YyNpaBfieHus;

CHAZOPs — wmeTog/cpefAcTBO aHanm3a onacHocTM paboTocnoco6HOCTM KOMNbIOTEPOB;

CIRCAL — MeTog4/cpeAcTBO pacyeTa KpUTUMUYECKUX Lenei;

CORE — MeTof/cpeACcTBO BblpaXeHUs KOHTPOUpyemblX TpeboBaHwuii;

CRC — UMWKINYECKUN M36bITOYHBIA KO KOppeKuun owmnbok;

CSP — MeToa/cpefcTBO ONMcaHuUsa nocnefoBaTeslbHbIX KOMMYHUKALMOHHbBIX MPOLLECCOB;

DMA — MpsAMON AOCTYN K NamsaTwu;

FMEA — npoueaypa aHanusa Tuna oTkasa u ero nocnencTeuii;

FTA — MeTo/[, aHanns3a Ha OCHOBe [epeBa 0TKa30B;

HAZOP — MeToA/cpeacTBO aHanM3a onacHOCTM M paboToCnoCO6HOCTY;

HOL — HaunmeHoBaHMue A3blka /I0TUKN BbiCLIEro nopsagka,

INMOS — HauMeHOBaHWe aHIUACKOW upMbl, cneunanm3npyroueincs Ha NPoM3BOACTBE TpaHcC-
NblOTEPOB;

JSD — HauMeHoBaHMe CTPYKTYpHOro metoga pa3paboTkym nporpammHbiX cucteM [)KeKcoHa;

LCSAJ — o0603HayeHue nocnepoBaTeNbHOCTA NIMHEWHOrO Koga W nepexoga, NPUMeHsAemMoi npu

TectuposaHuu MO;
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LOTOS — A3blK AN ONMcaHuAa cneundukaynin, ynopagovyeHHbIX BO BpEMEHHON o6nacTu;

MCDC — O0XxBarT pelweHns MoauULNPOBAHHBIMUN YCNOBUAMU;

MMU — 610K ynpaBaeHus namaTbio;

MTBF — cpeaHee BpeMsa HapabOTKM Ha OTKas;

OBJ — A3bIK A4NA anrebpanyeckoro onMcaHmsa cneyngukaumni;

OCCAM — A3bIK NapanfenbHOro nporpaMMUpoBaHWA BbICOKOTO YPOBHA, WCMOJb3yeMbli Ans
TPpaHCNbITEPOB;

PROM — nporpammupyemMoe NOCTOSAHHOE 3anoMuHaru,ee yCTpoincTBo;

UML — YHUMULUPOBAHHbIA A3bIK MOAEIMPOBAHUS;

SADT — MeToa/cpencTBO CTPYKTYPHOrO aHasnm3a U NpoekTupoBaHus,

VDM — OfAMWH 13 MeTof0B pa3paboTkM KOMMNbLIOTEPHLIX CUCTEM Ha OCHOBE (DOPMAasIbHOTO A3bIKa;

VDM++ — pacwunpeHHaa sepcua metoga VDM;

VDM-SL — dopmanbHbIN A3bIK ANS ONMcaHMA chneundukaunin, paspabaTsiBaeMbliX C UCNosb3oBa-
Huem meToga VDM;

4 — HOTauusa A3blka A48 onucaHusa cneuudukaunii nocnefoBatesibHbIX CUCTEM.

5 Mepbl N0 CHWXEHWNIO pucka

5.1 OcHOBHbIMW MepaMun (meTogamu/cpepcTBamMn) N0 CHUKEHUK puUcka ABMAKTCA:

- KOHTPO/b cny4yaliHblXx oTkazoB AC 3/3/MD CB3C cuctewm;

- UCK/TIDUYEHNEe CUMCTEMATUUYECKMX OTKA30B Ha pas/iMyHbix cTaguax XU 3/32/M3 CB3C cuctewm;

- MeToAbl/cpencTBa, peanvM3yemble Ha pas3/IMyHbIX 3aTanax craguini XL gna cHMXeHus pucka n gocTuxe-
HMA NonHoTbl 6e3onacHocTu MO 3/3/M3 CB3C cucrem.

5.2 MeTogbl/cpeacTBa NS KOHTPOAA cayyaliHblx oTka3oB AC 3/39/M3 CB3C cuctem, Mx KpaTkoe onuca-
HWe, a TakXe CCbIJIKW Ha UCTOYHUKM C MOAPOOHBLIM ONUCaHUEM MPUBEAEHbI B MPUMOXEHUN A.

5.3 MeTogbl n cpeacTeBa AN nNpefoTBpal,eHns cMcTeMaTUYecKnx OTKa30B Ha pas/iMyHbiX ctagmax XKL
2/3/M3 CB3C cuctem, ux KpaTkme onucaHus, aHanus, a TakXe CCbI/IKM HA UCTOYHUKM C MOJIHBIM ONMUCaHueM
npvBeneHbl B NpUioXeHnn b.

5.4 MeToabl 1 cpenctBa AN1A LOCTUXEHUS NOMHOTLI 6e3onacHocTn MO 3/3/M3 CB3C cucTtem, peanu-
3yemble Ha pas3fiMyHbliX aTanax craguin XL, MO, nx kpatkoe onucaHue, a TakXe CCbI/IKM HA UCTOYHUKN C Nof-
pO6GHLIM ONUcCaHWem NpusBefeHbl B NpuaoxeHun B.

5.5 Kpartkoe onucaHue MeTofO0B W cpencTB ana npoektnposaHua CUC npusepeHo B npuioxeHun r.

5.6 KpaTtkoe onucaHue MeTOo[OB U cpefcTB ANA pa3paboTkum CBSA3aHHOTO ¢ 6e30MacHOCTb0 06bEKTHO-
opueHTupoBaHHoro MO npuBedeHo B npunoxeHuun M.

6 MeTOoAabl OLEHKN

6.1 MeToabl OUEHKN DYHKUMOHaNbHON 6e3onacHocTn B/3/M3 CB3C cuctem, MO aTux cuctem, Ux Kpa-
TKOe onucaHue, a Takxe CCbIJIKW Ha UCTOYHUKN C NOAPOOGHLIM OnucaHuem nNpusBefeHbl B NPUIOXeHun B.

6.2 MeToAbl OUEHKN MOMHOThI 6e30nacHOCTV nNpeaBapuTenbHO pa3paboTaHHbIX NPOrpaMMHbIX CPEACTB,
npumeHsemblx ana 3/3/M3 CB3C cucTem, OCHOBaHHble Ha BEPOSATHOCTHOM nogxoge, NpuBeAeHbl B NMpUao-
xeHuu T.

6.3 BepoATHOCTHbIN noaxofn onpefeneHns NOSHOTbl 6e30MacHOCTM nNpeABapuTeslbHO pa3paboTaHHOro
MO npuBeneH B npunoxeHuu E.

6.4 MeToabl 1 cpegcTBa no onpegeneHunto cBoicT ctaguii XKL MO npusegeHbl B npuaoxexHunn X.
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MpunnoxeHue A
(cnpaBo4HOE)

MeToabl U cpeacTBa 4/19 KOHTPO/IS C/yyYalHbIX OTKa3oB annapaTtHblix cpeactB 3/3/M3 CB3C cuctem

Al 3nekTpomexaHU4eckne KOMMOHEHTbI

A.1.1 O6HapyXeHue OTKa3oB NOCPeACTBOM MOHUTOPUHIA B pexumMme OHMNalH
Llenb — o6HapyxeHune 0Tka3oB MOCPeACTBOM MOHUTOPUMHra (B pexnme oHnaiiH) 3/39/M3 CB3C cuctembl B npouec-
ce HOpMaJsibHOro (PyHKLMOHMPOBaHUSA yNpaBasemMoro 06opyaoBaHus.

MpumeuyaHne — CCbIIKM Ha AaHHbIN MeTog/cpeacTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.2 n A.14).

OnucaHuve. lNpu onpegeneHHbIX YCNOBUAX OTKasbl MOryT ObiTb O6GHapYXXeHbl C NOMOLLbID MHOpMauuM O nosege-
HUM YO BO BpemeHu. Hanpumep, ecnm nepekntoyartesnb, KOTOpbIn saBnseTca Yactbio 3/3/M3 CB3C cuctembl HOpMasibHO
akTuBmsnpyeTca YO v ecnu npy aTOM nepekyaTesib He M3MeHAeT COCTOAHUA B npejnosiaraemMoe BpeMs, TO 3TOT OTKa3
MOXeT 6bITb 06HapyXeH. O6blYHbIMU METOAaMWU HEBO3MOXHO /1I0Ka/IM30BaTb TAKOW OTKa3.

A.1.2 MOHUTOPWHI KOHTaKTOB pesie

Llenb — ob6HapyxeHve 0TKa3oB [Hanpumep, 13-3a cBapku («3anunaHusa»)] KOHTaKkToB pene.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeTog/cpeacTBo npuBegeHsl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnvubl A.2 n A.14).

OnucaHve. AKTUBU3MPYEMbIE KOHTaKTHble pesie (MW nepeksovyaemble KOHTaKTbl B pesie) NpPoeKTUPYT Takum 06-
pa3om, YTO6bl MX MOBOAKN KOHTAKTOB Obl/IN )XECTKO CBA3aHbl Mex/y coboii. MycTb nmetoTca asa Habopa nepeknoyaemMbix
KOHTaKTOB a 1 b (pucyHok A. 1). ECin HOpMasibHO Pa3oOMKHYTbIV KOHTaKT b okasasicsi NpuBapeHHbIM («3annwnm»), To Hop-
MasIbHO 3aMKHYTbI KOHTaKT & He MOXeT 3aMKHYTbCA Npu ob6ecTounBaHunm o6MOTkM pene. CnegoBaTenibHO, KOHTPO/b 3a-
MbIKAHUS1 HOPMaslbHO 3aMKHYTOrO KOHTakKTa a npu 06ecToyeHHOR 06MOTKe pesie MOXET 6bITb UCMO/Ib30BaH A1 yKasaHus
TOr0, YTO HOPMa/IbHO Pa30MKHYTbIVi KOHTAKT b AeliCTBUTENIbHO Pa3oMKHYT. OTKa3 3aMblkaHUS HOPMaslbHO 3amMblKaeMoro
KOHTaKTa a yka3blBaeT Ha 0TKa3 KOHTakTa b. Takum 06pa3oM, cxema KOHTPO/s ob6ecrneynBaeT HafeXHoe OTK/IYEHNe namn
NPOAO/IKEHVE OTK/IYEHNS Npu No6oM ynpassieHn 060pyj0BaHNA KOHTaKToM b.

YnpasneHve a YnpasrieHvie

MoHUTOPUHT MOHUTOPWUHT

PucyHok A.1 — KoHTakTbl pene

A.1.3 KomnapaTtop
Llenb — onepaTtuBHoe obHapyxeHue (He 04HOBpPEMEHHOE) 0TKa30B B HE3aBMCUMOM MoAyne 06paboTkn Uan B KOM-
naparope.

MpumeuyaHne — CCbIIKM Ha AaHHbIN MeTog/cpeacTBOo npuBedeHsl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuusl A.2—A.4).

OnucaHne. CurHanbl He3aBUCUMbIX MoAysneli 06paboTku (MPoLLECCOPOB) CPABHMBAKT LUKANYECKA WU HEMNpPepbIB-
HO ¢ nomolbio komnapatopa (AC). Cam KomMnapaTop MOXeT ObiTb BHELUHe TeCTUPYEMbIM WM B HEM MOXET ObiTb UC-
nonb3oBaHa CaMOKOHTPOMpyemas TexHonornsa. Mpy o6HapyXeHnn KoMnapaTopom pasnunyns B NOBEAEHUN NPOLECCOPOB
HesaBUCUMbIX MoAynel dopmupyeTcs nHopmauus ans coobueHnii 06 otkasax. Ha pucyHke A.2 npegcraB/ieHa cxema
KoMnapartopa B fiByxkaHas/lbHOI cucTeme.

PucyHok A.2 — KomnapaTop B ABYXKaHas/lbHOW cucteme
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Ha pucyHke A.3 npefcTaB/ieHa cxema Komnapartopa B OfjHOKaHasbHOI cucTeme, peannsyemas ¢ MCNo/ib30BaHUEM
MO. CnoxHasi 06paboTKa OCYLLECTB/AETCS C NMOMOLLbI0 ABYX HE3ABUCUMbIX HAGOPOB AAHHbLIX U MPUKIAAHBIX MPOrPaMM.
MocKoMbKyY CyLLECTBYET TOIbKO OAMH 6710k 06paboTKu, ABOKHAA 06paboTka NPOU3BOAUTCS MOC/eA0BATENBLHO B UHTEPBA-
nax BpemeHu 1, M2, nokasaHHbIX Ha pUCyHKe. HesaBUCUMble BbiXOfHble pe3y/bTaTbl NPOBEPSIOTCA NPOrPaMMHbLIM KOM-
napaTtopom B MHTepBasne BpemeHu 3. Mpu NpUMEHeHUU ABYX Pa3NuuHbIX NPUKNAAHLIX NPOrpaMM [OCTUraeTCs BbICOKMIA
[manasoH oxBaTa OTKa3OB.

BxoA2  nMpuknagHas
nporpamma 2  Bbixog 2

B
Bxoal  MpuknagHas Bbixog, 1 Komnapartop  --------

nporpammva 1

r 72 73

PucyHok A.3 — KomnapaTtop ofiHOKaHasbHOW CUCTeMbI, peanuayemsblii ¢ nomollsio MO

A.1.4 Cxema rosiocoBaHusi rno MaXxoputapHOMy NpUHLUNY
Llenb — obHapyxeHue 1 napypoBaHMe 0TKa30oB MO MeHbLLE Mepe B OAHOM M3 Tpex kaHasnos AC.

MpumeuvaHne — CcblIKM Ha AaHHbI meToa/cpeacTBo npuBedeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuupl A.2—A.4).

OnucaHue. Ana o6HapyXeHUa U MackupoBaHUs OTKa30B MPUMMEHSAIOT MOAY/b FO/I0COBAHUSA, UCNONb3YIOLNA MaXo-
putapHblii npuHUMN (2 13 3, 3 U3 3 uam T K3 N). Ana paboTbl CXeMbl F0/I0COBaHNSA MOXET ObiTb MCMNO/Ib30BAHO BHELLHEE
TecTupoBaHue, WAN B cCamMoil cxeme MOTyT 6biTb MCMO/b30BaHbl CAMOKOHTPOMpPYeMble TexHoNorun. Cxema rosiocoBaHus
Nno MaxopuTapHOMy MPUHLUMNY NnokKasaHa Ha pucyHke A.4.

Bbixop

PucyHok A.4 — [onocoBaHve No MaXopuTapHOMY NPUHLUNY

Moppo6Hoe onucaHve gaHHOro MeTogdal/cpefcTea npmeegeHo B [4] u [5].
A.1.5 OTcyTCcTBME 3N1EKTPONUTaHNA
Llenb — BbINOMHEHUE PYHKLMUM 6€30MacHOCTN NPU OTKMIOYEHUN WX OTCYTCTBUM 3N1EKTPONUTaHUS.

MpumeuvyaHnne — Ccbinika Ha gaHHbIi meTod/cpeactBo npueegeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua 16).

OnucaHue. ®yHKUMA 6e30NacHOCTU BbINOMHAETCH, €C/IM KOHTaKTbl Pa3soMKHYTbl M TOK He nocTtynaet B AC. Hanpu-
Mep, MpU UCNONb30BaHUN TOPMOXEHMS A/19 OCTaHOBa OMACHOr0 BpalleHUs ABuratens TopmMo3a OTNyCKaloTCs 3amblKato-
WyMn KoHTakTamu B 3/3/M3 CB3C cuctemax u BKAKYAKTCA pPasmbIKaloWMN KOHTaKTaMu.

Moapo6HOe onvcaHue faHHOro meToga/cpefacTsa npueBegeHo B [5].

A.2 DneKTpoHuKa

[naBHasa uenb — ynpasfieHne oTkaszaMy B TBEPAOTE/IbHbIX KOMIMOHEHTax.

A.2.1 TecTnpoBaHMe NU36bITOYHLIMU annapaTHbIMU CpeaCcTBaMMU

Llenb — obHapyxeHue 0TKa3oB C UCMOJIb30BaHMeM U36bITOUHbIX AC, TO eCTb C UCNOJIb30BaHUEM AONONHUTENbHbIX
AC, He Tpebyrwmxca gna peannsaumm yHKLMn 06paboTku.

MpumedyaHne — CcblIKM Ha AaHHbI mMeToa/cpencTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.3, A.15, A.16 n A.18).

OnucaHue. M36bIToYHbIe AC MOTyT 6bITb MCMO/b30BaHbI A1 TECTUPOBaHUSA Ha COOTBETCTBYIOLLEN YacToTe 3anpo-
COB K 3afjaHHbIM hyHKUMAM 6e3onacHocTn. Takoil noaxon 06blYHO TpebyeTcs ANna peannsauuy NoaoXxeHuid nyHkTos A.1.1
nwm A.2.2.

6



FOCT 34332.5—2021

A.2.2 ONnHamnyeckas obpaboTka CUrHanoB
Llenb — o6HapyxeHune cTaTuyecknx 0TKasoB MyTeM AMHAMUYECKON 06pabOoTKM CUTHAsIOB.

MpumeuvyaHne — CcblIKa Ha AaHHbIA MeTog/cpeacTBo npuBegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.3).

OnucaHue. [Insi 06GHAPYXEHNA CTaTUYECKNX OTKA30B B KOMMOHEHTaX UCMOJ/b3YT NPUHYAUTENIbHOE M3MEHEHME Na-
paMeTpoB CTOPOHHMUX CTATUUYECKUX CUTHANOB (TeHepupyeMbIX BHELUHUMU W BHYTPEHHUMU UCTOYHUKaMK). DTOT MeTod 4va-
CTO NPVMEHSIOT B OTHOLUEHUN 3/IEKTPOMEXaHNYeCKNX KOMMNOHEHTOB.

MoapobHoe onucaHve gaHHOro metoga/cpenctsa npuBeneHo B [6].

A.2.3 CTaHAapTHbIli TECTOBbI MOPT AOCTYNa N apXMTEKTypa rPaHNYHOro CKaHMpOBaHUS

Llens — ynpaBneHve n HabnwaeHne 3a NPOMCXOASLLIMM Ha KaXA0M KOHTakTe mHTerpasbHoli cxembl (VC).

MpumeuyaHue — CcblKA Ha AaHHbI MeToa/cpeAcTBo npusedeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuupbl A.3, A.15 n A.18).

OnucaHve. TecTpoBaHWe rpaHMYHOro CKaHMpPOBaHWA NpeacTaBnseT coboi MeTos noctpoeHms C, KoTopblii NOBbI-
WwaeT TectupyemocTtb UC, paspelwas npobaemy foCTyna K BHYTPEHHUM TOYKaM TeCTUPYeMOR cxembl. B TUNWYHON ckaHu-
pyemoii no rpaHuuam UC, copepxalleli BHyTPEHHUE NOTMYECKMe CXeMbl, a Takke BXOAHble U BbIXOAHble Bydepbl, Mexay
BHYTPEHHUMW NIOTMYECKUMU CXEMaMMU U BXOLHbLIMU/BbIXOAHbIMU BydhepamMu, COeMHEHHbIMY C BHELUHUMU KOHTakTamu VIC,
pasmMellaeTca CTyneHb perucrpa casura. CogepxuMoe Kaxaoro perucrpa caBura HaxoguTcs B svelike rpaHnyHoOro cka-
HYpoBaHuA. fAuelika rpaHNYHOrO CKaHMPOBAHUSA MOXET ynpaBnAaTb U HabM4aTh 38 NPOUCXOAALUM HA KaXKA0M BXOLHOM
N BbIXOAHOM KOHTakTe VC yepes cTaHOapTHbIN TECTOBLIA NOPT AocTyna. TecTupoBaHne BHYTPEHHUX siorndyecknx cxem VIC
NpOBOAMTCA NyTeM OTK/IOYEHUS pa3MeLLleHHbIX Ha Kpuctanne (A4pe) BHYTPEHHUX JIOTMYECKUX CXEM OT BXOAHbIX CUTHa-
OB, NoJlydaeMblIX OT OKpPY>XakLWmx KOMMNOHEHTOB, U NOCNEeAYOLWEro BbiMO/IHEHUA BHYTPEHHEIO TECTUPOBaHUSA. TN TeCTbl
MOTyT 6bITb UCMO/b30BaHbl 411 06HapyXeHns oTka3os B VIC.

Moapo6bHoe onucaHve faHHOro metoga/cpenctsa npueeneHo B [7] v [8].

A.2.4 N36bITOYHbIN KOHTPO/Ib

Llenb — o6HapyeHne oTKa3oB NOCPEeACTBOM CO34aHUA HECKOSIbKUX (DYHKLUMOHANbHbLIX MOAYNel 1 KOHTPOAs nose-
OEHUS KaXA0ro U3 H1X AN 06HapyXeHns 0TKa3oB M NOCneAyloLero MHMLMMpoBaHus nepexoga B 6e3onacHoe CoCTosiHue
npy 06Hapy>XeHUN Kakoro-imbo HeCOOTBETCTBUS B MOBEAEHNN.

MpumeuyaHne — Ccbinka Ha AaHHbIA MeToa/cpeacTBo npuBegeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.3).

OnuncaHne. PyHKUMA 6€30NaCHOCTV BbIMOMHAETCA NO MeHblUeil Mepe ABYMS annapaTHbIMU kaHanamu. Bbixogbl
3TUX KaHasI0B KOHTPOMMPYIOTCA, 1 6e30nacHoe COCTOsIHUE MHULMUPYeTCs Nnpu o6HapyXeHun otkasa (B cnyvae, ecivn Bbl-
XOAHble CUrHabl U3 BCEX KaHaNO0B He WAEHTUYHbI).

Moapo6bHoe onucaHne gaHHOro metoga/cpegctsa npueeaeHo B [9].

A.2.5 DSnekTpunyeckne/saneKTpoHHble KOMMOHEHTbI C aBTOMaTUYeCKON NpoBepKoii

Llenb — ob6HapyXeHne 0Tka3oB NOCPeACTBOM MEPUOANYECKON NMPOBEPKN CMOCOBHOCTU BbINOMHEHUS OYHKUNKM 6e3-
OnacHoCTw.

OnucaHne. AnnapaTHble cpefcTBa TECTUPYIOTCA A0 3anycka npolecca u 3ateM TeCTUPYIOTCSA NOBTOPHO Yepes CcooT-
BETCTBYOLWME NHTepBasbl. YO npogosnkaeT paboTy TOMILKO MPU YCI0BMUM YCNELLIHOIO MPOXOXAEHUS KaXKAoro Tecra.

MpumeuaHue — Ccbiika Ha AaHHblli meToa/cpeacTso npusegeHa B FTOCT P 34332.3—2021 (npunoxexue A,
Tabnuua A.3).

A.2.6 Tekylmii KOHTPO/Ib aHA/IOFOBbIX CUTHAN0B
Lienb — noBbllWeHVEe LOCTOBEPHOCTY Pe3y/ibTaTOB W3MEPEHUI aHaIoroOBbIX CUTHaI0B.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeTog/cpeacTBO npueBegeHsl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnmubl A.3 n A. 13).

Onucaxve. Be3ge, rage BO3MOXHO, UCMO/b3YHOT aHasoroeble, a He uudposbie AC. B aHanorosbix npubopax oT-
KNoyeHne nnm 6e3onacHble COCTOSAHUS MPeACcTaBASATCA YPOBHAMY aHa/I0rOBbIX CUTHAI0B 0ObIYHO C HENPEPbIBHbIM KOH-
TpoNeM BbixO4a 3a AOMNYCKW YPOBHEl 3TuUX curHanos. MNpu 3ToM ob6ecneynBaloTCA HenpepbiBHbIA KOHTPO/Ib U BblCOKas
cTeneHb AOCTOBEPHOCTU Mepedayn curHasa v CHMKaeTcs Heobxoanmas YactoTa KOHTPOss (PYHKUMW YyBCTBUTENBHOCTH
OaTuYMKOB nepepaTuvka. BHewHne nHTepdiencol, Hanpumep, NMHUA C nepegadvein UMNyNbCHbIX CUTHAI0B, TaKXe HyxXAa-
I0TCH B KOHTpOSeE.

A.2.7 CHUXEeHUe MakCUMasibHbIX 3HAUYEHU

Llenb — noBbIlWEeHNE HaAeXHOCTU KomnoHeHToB AC.

MpumeuyaHne — Ccbisika Ha AaHHbIA meToa/cpeacTso npuBegeHa B MTOCT 34332.3—2021 (noanyHKT 8.3.2.14).

OnucaHue. KomnoHeHTbl AC yCNeLHOo BbIMOMHAT CBOM (DYHKUMM MNPU 3HAUEHUSIX HanpshKeHuii, KoTopble onpe-
[eNeHbl Npy NPOEKTUPOBAHUMN CUCTEMbI W KOTOPbIE HUXE MaKCUMasibHbIX 3HAYEHWI, YCTAHOBEHHbLIX B Crnieumdukalmm
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KOMMOHEHTOB AC. CHUXeHUe 3TUX 3HauYeHuii aBseTcs 06bIYHOV NPAaKTUKON, rapaHTUpYyoLLLEli, YTo NpK BCEX HOPMasbHbIX
YCNOBUSX 3KCN/yaTaumun KOMNOHEHTbI ByAyT yCnewHo YHKUMOHNPOBATL NPY YPOBHAX HAMPSHKEHWUI HUXKE NX Makcumarb-
HbIX 3HAYEHWIA.

A.3 Mogynm o6paboTKku

[naBHas Lenb — obHapyXeHne 0TKa3oB, KOTOPbIe NPUBOAST K HEMPaBU/LHbLIM pe3y/ibTaTtaM B MOAYNsAX 06paboTKu.
A.3.1 MNporpaMMHOe camOTecTMpoBaHue (OAHOKaHa/IbHOE): NpeAefibHOoe KO/IMYeCTBO KOMOUHALNIA
Llens — onepatnBHOe o6HapyXXeHue oTKa3oB B MOAYNAX 06paboTku.

MpumevyaHne — Ccbiika Ha AaHHbIN MeTon/cpeacTso npueefeHa B MTOCT 34332.3—2021 (npuioxeHue A,
Tabnuua A.4).

OnucaHue. AC co3galoT € UCMOo/b30BaHNEM CTaHAapTHbIX METOA0B, He YUUTbIBAKLLUX cielmanbHbiX TpeboBaHuii K
6e3onacHocT. O6GHapyXeHne 0TKa3oB OCYLLECTBASETCA C MOMOLLbIO AOMNO/HUTE NbHBIX MPOrPaMMHbIX (PYHKLWIA, KOTOpble
BbINO/THAOT caMOTECTMPOBaHNe C UCMOb30BaHNEM MO MeHbLUeli Mepe ABYX AOMNO/HUTENbHbIX KOMOGUHALMIA faHHbIX (Ha-
npumep, 55hex n AAhex).

A.3.2 lMporpammHOoe caMmoTecTMpoBaHue (OgHOKaHa/IbHOE): «6ayxaatowWwmnin 6mnT»

Llenb — onepaTnBHOe 06HapyXeHMe 0TKas3oB B YCTpPOCTBax namaTu (Hanpumep, B perucrpax) u gewmdgparope
KOoMaHz npotieccopa.

MpumevaHne — Ccbisika Ha fgaHHbIn mMeTog/cpeacTBo npuBegeHa B MTOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.4).

OnucaHune. O6HapyxeHne 0TKa30B MOJIHOCTbIO peasim3yeTcs C MOMOLLbI0 AOMNOSHUTENIbHBLIX NPOrpaMMHbIX (YHK-
LM, KOTOpble BbIMOMHAIOT CaMOTECTMPOBaHMEe YCTPOWCTB namaTh (PErncTpoB AaHHbIX, afpPecHbIX PerncTpoB) C UCMOMb-
30BaHMEM KOMOMHaLMW AaHHbIX (Hanpumep, KOMOuHauMm «6nyxaarwmnx 6nuto»). OgHako oxBaT AMArHOCTUKON B 3TOM
cnydae coctasnset 10/1bko 90 %.

A.3.3 CamoTecTtupoBaHue, obecneunsaemoe AC (04HOKaHa/IbHbIM)

Llens — onepaTnBHoe 06HapyxeHne 0TKa30B B NpoLeccope C UCNob30BaHneM crneunasnbHoro AC, KOTopoe ysesu-
4ynBalT CKOPOCTb U paclMpsAT 061acTb 0OHaPYXXEeHNA OTKa30B.

MpumevaHne — Ccbinka Ha AaHHbIR meTogd/cpencTBo npuBegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.4).

OnucaHue. [ononHuTtesnbHoe cneunanbHoe AC peanvayeT (PYHKLMIO camoTecTUpoBaHua A5 06HapyXeHus oT-
Ka3oB. Hanpumep, TakuMm cpefcTBOM MOXET ObiTb annapatHbIl MOAYNb, KOTOPbIA LUKIMYECKA KOHTPOSIMPYET BbIXOL Ha
Hannyme KOHKpeTHOl 6GUTOBOW KOMOMHALUKN C UCMOSIb30BAHMEM MeXaHU3Ma CTOPOXEBON CXEMbI.

A.3.4 3anporpammmnpoBaHHass obpaboTka (O4HOKaHasIbHasA)

Llens — onepatvBHOe 06HapyXeHne 0TKa30oB B NpoLeccope.

MpumevaHne — CcbisiIka Ha fgaHHbIn meTog/cpeacTBo npuBegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.4).

OnwucaHue. TMpoueccopbl MOTYT GbiTb CMPOEKTUPOBAHbLI CO BCTPOEHHLIMU CheunanbHbIMU OYHKLMAMU 06HapyxXe-
HUS UK McnpaBieHust oTka3oB. Hanmpumep, Takylo hyHKLUI0O MOXET BbIMOMHATL annapaTtHblil MOAy/b, LMKANYECKN KOH-
TPONUPYOLWMIA BbIXO ONpeaesieHHon 6MTOBON KOMOGMHaLMWM B COOTBETCTBMM C MPUHLMNOM AENCTBUSA CTOPOXEBOWN CXEMbI
(pucyHok A.5).

PucyHok A.5 — CTpyKTypHas cxema NnpoLecCopHOro MoAay/si C caMoTecTUpoBaHMeM U 06HapyXeHnem 0TKa3oB

Jlo cux nop Takue cneumanbHble QPYHKUUN NPUMEHSAINCH TOIbKO B OTHOCUTE/IbHO MPOCTBLIX CXEMAaXx W He MoJslyuunn
LLIMPOKOro pacnpoctpaHeHns. OfHako Takne (PyHKUMKN He cnefyeT UCKNYaTh B ByayLinx paspaboTkax.
Moppo6Hoe onucaHve gaHHOro mMeTogal/cpefcTea npueegeHo B [10]—[12].
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A.3.5 MporpammHoe OOHapyXeHne HecoBMNageHWUA
Llenb — onepaTvBHOe 06HapyxeHue oTka3oB (c60eB) B npoLeccope NocpeacTBOM AUHAMUYECKOr0 NporpaMMHOro
CpaBHeHwus.

MpumeuvyaHne — CcblIKa Ha AaHHbIA MeTog/cpeacTBo npuBegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.4).

OnucaHue. [IBa Moaynsi B3aMMHO 06MeHMBAOTCA AaHHbIMU (BK/IlOYasi pesysibTaTbl, NMPOMEXYTOUHbIE pe3ynbTaTbl U
TecTupyemble AaHHble). Ecnvm npu cpaBHEHWUU AaHHbIX, BblgaBaeMbIX C MCMO/Ib30BAHMEM MPOrPaMMHbIX CPEACTB B Kax-
OOM Mogayne, obHapyXmBalTCa pasnnums, To gopmMmmpyeTcsa coobuieHmne 06 oTkase.

A.4 TloCTOsIHHOE 3anoMUHatrowee yCTPONCTBO

FnaBHasi Leflb — BbisIB/IEHWE U3MeEHeHUs1 Hpopmaummn B M3Y.

A.4.1 3awmTa C/1I0B MHOrOGUTOBOI N36bLITOYHOCTLIO

Llenb — o6HapyXeHne Bcex 04HOOGUTOBbLIX OTKa30B, BCEX [ABYXOUTOBbLIX OTKA30B M HEKOTOPbLIX OTKA30B BO BCEX 6M-
Tax B 16-6uTOBOM C/lOBE.

MpumeyaHus
1 Ha paHHbIii MeTog npuBedeHa ccbinika B FTOCT 34332.3—2021 (npunoxexue A, Tabnuya A.5).
2 Cwm. Takke A.5.6 npunoxeHuna A n B.3.2 npunoxeHusa B.

OnucaHve. Kaxpoe cnoso npu 3anucu B M3Y AONONHAETCA HECKONbKMMW M3ObITOYHbIMW BuTamMu, Hanpumep, Ans
hopMUPOBaHNSA MOAMPULMPOBAHHOIO KoJa X3aMMWHra € KOAOBbIM paccTosHMeM, pasBHbiM 4 (N0 MeHblueil mepe). Mpu
KaXX0OM CUMTbIBaHWUM C/I0Ba B pe3y/ibTare NpoBEepPKM U3BbITOUHbIX BUTOB MOXET ObITb BbISB/IEHO, MPOU3OLLIO N NCKaXe-
Hue. Mpn 06HapyXeHnn nckaxxeHns BblpabaTbiBaeTcs coobleHne 06 owmnbke. JaHHblii MeTO4 MOXET ObITb TAKXKE UCNOSb-
30BaH A1 06HapyxeHus owunbok agpecalmm NocpeacTBOM BblYMC/IEHUA U3OLITOYHbIX GUTOB A1 0O6beuHEHUA crioBa
[JaHHbIX C ero agpecom.

Moapo6bHoe onucaHve gaHHOro metogal/cpenctasa npuseneHo B [13]—[16].

A.4.2 Mogndununpyemas KOHTPOJ/IbHas cyMmma

Llenb — obHapyxXeHne Bcex OWNOOYHbIX HEeYeTHbIX BUTOB, TO eCTb Npu6An3NTeNbLHO 50 % BCeX BO3MOXHbIX 6UTO-
BbIX OLUMGOK.

MpumeuaHue — Ccbika Ha AaHHbI MeToa/cpeAcTBo nmpuBedeHa B TOCT 34332.3—2021 (npwunoxeHue A,
Tabnmua A.5).

OnucaHve. KoHTponbHasa cymma 6/10ka naMaT 06pasyeTcs C NOMOLLbI0 COOTBETCTBYIOLLEro anroputMa ob6paboTkm
BCeX C/0B B 6/10ke NamMATU. KOHTPO/IbHas cyMMa MOXeT XPaHUTbCA Kak AoMNosHMTeNbHoe cnoBo B MN3Y, NMM60 MoxeT 6bITb
JobasneHa kak AONofHMTEeNIbHOE C/10BO B 610K NaMATH A5 TOro, 4To6bl airopuTM KOHTPObHOW CyMMbl BblpaboTan 3a-
paHee 3afaHHOe 3HaudeHve. Mpy nocneaHen NpoBepke NaMATW KOHTPO/IbHAs CymMMa CO34aeTcs CHOBa C UCMO/b30BaHWeM
TOrO Xe anroputMa, 1 pesynbTaT CpaBHMBAETCA C 3aMOMHEHHbIM UK 3a4aHHbIM 3HavyeHneM. MNpn o6Hapy>XeHUn pasnyuii
hopmumpyeTcs coobuieHne 06 owmnbke.

Moapo6Hoe onncaHne gaHHOro Metoga/cpeactsa npusegeHo B [13].

A.4.3 CurHatypa 13 ofiHoro cnosa (8 6uT)

Llens — obHapyxeHune Bcex 04HOOUTOBbLIX OLMOOK U BCEX MHOTOOUTOBbLIX OLLMOOK B C/I0BE, a Takke NpubnnsnTenb-
HO 99,6 % BCeX BO3MOXHbIX GUTOBbIX OLLUNGOK.

MpumeuyaHne — CcblIKa Ha AaHHbIA MeToa/cpeacTBo npuBegeHa B MTOCT 34332.3—2021 (npunoxexue A,
Tabnuua A.5).

Onucaxne. Cogepxumoe 6510ka naMaTn cxmmaeTcsa (¢ ncnonb3osaHnem AC wam MO) B 0g4HO CNOBO MaMsTU C UC-
NnosIb30BaHNEM anIropUTMa KOHTPO/SA C MOMOLLLI LMKANYecKoro nsbsitouHoro koga (CRC). B tunnyHom anroputme CRC
BCE coAepXumoe 6/10ka NamsiTu paccMaTpuBaeTcs Kak no6aiToBbIA 1AM NOGUTOBLIN MOCAeL0BaTE bHbIA NOTOK AAHHbIX,
B KOTOPOM BbINOJIHAETCA HenpepbiBHOE MOJSIMHOMMAsIbHOE [efleHne C UCMNoIb30BaHMEM MOJSIMHOMMAsIbHOTo reHeparopa.
OcTaTokK OT [ilesieHUss coxpaHseTcs 1 npefcTaBnseT cobol ckartoe coAepXMMoe naMaTh — «CUrHaTypy» namsatu. CurHa-
Typa BbluMCNsieTCA KaxAblii pa3 npu nocnegyloleM TeCTUPOBaHUN U CPaBHUBAETCA C YXKe 3aNOMHEHHbIM 3HadeHueMm. Mpu
06HapyXeHUn pasnmuuii hopMmmpyeTcsa cooblieHme 06 oLwmnoKe.

A.4.4 CurHatypa u3 gByx cnos (16 6uT)

Llenb — ob6HapyxeHue Bcex 04HOOGUTOBbIX OLWMBOK N BCEX MHOTO6GUTOBLIX OLINMGOK B C/I0BE COCTaBNAET NPUMEPHO
99,998 % BCeX BO3MOXHbIX GUTOBbIX OLUINGOK.

MpumeuyaHne — CcbilKa Ha AaHHbIA MeToa/cpeacTBo npusegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.5).

OnucaHue. B gaHHOM MeTofe npeAyCcMaTpuBaeTCsl BblYMC/IEHWE CUTHATYPbI C UCNO/b30BAHWEM aNifOPUTMa KOHTPO-
NSl C MOMOLLbIO LMKNYECKOTro Kofa Koppekumm owmnbok (CRC), ofHaKo AnnHa pesynbTUPYIOWEro 3HaueHns cocTaB/sieT no
MeHblUEeli Mepe ABa cnoBa. PacluMpeHHas curHatypa 3aHOCUTCSl B NamsiTb, MOBTOPHO BbIUMC/SETCS U CPaBHUBAETCH Kak
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04HO C€noBo. MNpu 06HAPYXEHUWN pasNuuunii Mexzy COXpaHEeHHOW W MOBTOPHO BbIYWUC/IEHHONW curHatypamu copmupyeTcs
coobuieHne 06 owunbke.

A.45 Nly6bnupoBaHne 61oka

Llenb — o6HapyxeHne Bcex GUTOBbIX OLLIMOOK.

MpumeyaHne — Ccbika Ha gaHHbIl mMeTog/cpeactBo npuBefdeHa B MTOCT 34332.3—2021 (npuioxeHue A,
Tabnuua A.5).

OnwucaHue. B gaHHOM meTofe npegycmaTpuBaeTcsl Ay6nvpoBaHue faHHbIX B ABYX 06nactax namaTtu (Hampumep,
caBoeHHoe M3Y ¢ annapaTHbIM WU MPOrpamMMHbIM CpaBHEHMEM AaHHbIX). [MepBas o6nacTb NnamMAaTM paboTaeT 06bIUHbIM
o6pa3oM. BTopas cofepxuT Ty Xe MHopMaunio 1 LOCTYNHA napassesibHo ¢ NepBoiA. VX BbIXoAbl CPaBHMBAIOTCS, U NpU
oGHapyXxeHun pasnnunii popmupyetca coobuieHne 06 ownbke. Ansa 06HapyKeHUs HEKOTOPbIX BUAOB GMTOBbLIX OLUIMGOK
JaHHble [O/MKHbI 3aNOMUHATLCSA MHBEPCHO B OAHOW M3 ABYX 06n1acTeil mamsaT U MHBEPTMPOBATLCA 0BpPAaTHO MPU YTEHWU.

A.5 M3meHsiemMble gnana3oHbl NamaTu
[naBHasa uenb — O6HapyXeHWe OTKa30B BO Bpems agpecauun, 3anmcu, XpaHeHWss U CYUTbIBAHUSA.

MpumevyaHne — Tak HasbiBaeMble UcnpaBuMble OWNOKM, nepeuncneHHble B FTOCT 34332.3—2021 (npunoxe-
Huve A, Tabnuua A.1), ABNAIOTCA OTKa3aMu, KOTOpble JO/KHbI ObITb O6HapPYXXeHbl B NpoLecce akcnayaTauuv Win LOSHKHbI
6bITb MpOaHanu3npoBaHbl NpU BbiBOAE A0MM 6e3onacHbIX 0TKasoB. lMNMpuumHamu caydariHbiX OWMG0K ABNATCA: anbga-
yacTuubl, o6pasoBasLUMecs B pesysbTaTe npouecca pacnaga, HeMTPOHbl, BHELIHUA MCTOYHWK 3/1IEKTPOMArHUTHOrO n3nyde-
HWS 1 BHYTPEHHME NEepPeKPECTHbIE MOMEXU. BHELIHWI NCTOYHMK 3/1IEKTPOMArHUTHOIO M3/TyYEHUS LO/IHKEH COOTBETCTBOBATL
ApyrMM TpeboBaHMAM HacTosLero craHgapTa.

Pe3ynbTathl BO3geicTBMA anba-yacTtul, 1 HEWTPOHOB MOTYT 6bITb 06paboTaHbl YHKUMOHUPYOLWMMY cpeacTBa-
MW obecrneyeHns nosiHOTLlI 6e3onacHocTu. Ho Takue cpefctea ob6ecneyvyeHnss NosiHOTbI 6e30nacHOCTN 3PAEKTUBHbLI AN
cny4yalinbix 0TKka3oB AC 1 He addheKTUBHbI N1 CnyvaiHbix cboeB, Hanpumep, TecTbl Ansa O3Y, Takme Kak «6ayxaatowas
TpaekTopusa», GALPAT u T. 4., He aBNA0TCA 3(heKTUBHbIMK, TOrAa Kak MeToAbl, UCMNOMb3YoLWmMe KOHTPOIb YETHOCTU U
KOAbl C UcnpasneHnem ownbok, Bo3BpallaloLine CofepXMMoe Aueek namsaTn, SBNATca aPPEKTUBHLIMUA.

CnyyaiiHblil 60/ NPOMCXOAUT, KOrga n3nyyeHue Bbi3blBAET TakoW 3apsas, KOTOpbIi MOXET U3MEHUTb COCTOSHUE Wn
NePEKUNTb C HU3KOFO YPOBHS HAaMpPsHKEHUS Ha BbICOKUIA sYeliky NoaynpoBOAHWKOBOW NamsATW, PerucTp, 3alenky wumm
Tpurrep. Takytlo cryyaliHylo OWnOKY Ha3blBaOT «MCMPaBUMOL», NOTOMY YTO cama CxeMa U3/lydYeHMeM He MoBpexgaeTcs.
Takne oWwmnbKN pasaensioT Ha 0AHO6MTOBbIE HapyweHus (SBU) nnm ogHoOCo6bITUIHbIE HapyweHusa (SEU) n mHoro6uto-
Bble HapyLleHusa (MBU).

Ecnn cxema, B KOTOpoW mpowu3owen cboi, ABNsSeTCs 3anOMUHAKLWNM 3/IEMEHTOM, TakMM Kak siueiika namaTv um
TpUITep, TO ee COCTOSIHME COXPaHUTCA A0 cneaylollein (HaMeyeHHo) onepauun 3anucu. HoBble faHHble ByayT XpaHUTbCs
npasubHO. B KOMOMHATOPHOI cXxeme 3TO NpMBeAET CKOpee K He3HaunTeslbHOMY c60t0, MOTOMY YTO CyLLecTBYeT NOCTOSH-
HbI/i NOTOK 3HEPrMN N3 KOMMOHEHTa, YNPaBAsoLLero sTum y3nom. BavsHue Ha coefuHuTeNbHblE MPOBOAA U IMHWAW CBA3M
TaKkke MOXeT 6bITb He3HaunTe bHbIM. OHaKO 13-3a 60NblUel eMKOCTV BO34eNCTBME Ha HUX anbga-yacTul, U HEMTPOHOB
CUNTAIOT HE3HAUYUTESIbHbLIM.

Takve cnyyaliHble c60M MOryT MPOUCXOAUTbL B NEpeMeHHOW namsaTu n6oro Buaa, T0 ecTb B AuHaMmyeckom O3Y,
ctatmyeckom O3Y, perncTpoBoil NamaTW B MUKpOMNpoLeccope, K3l-NamsTh, KOHBelepax, perucrpax KoHdwurypauum
YCTPOWCTB, TakMx Kak aHanoro-uudgposoit npeobpasosatenb, DMA, MMU, KOHTpO/s/iep NpepbiBaHWi, CMOXHble Taiime-
pbl. UyBCTBUTENLHOCTb K anbga-vyactuuam M HEWTPOHAM 3aBUCUT OT HaMpPsHKEHWs NUTaHusA u reomeTpun. Hebonbline
KOHMhUrypaumm ¢ HanpsbkeHnem nuTtaHus 2,5 B 1 0cobeHHO Hwke 1,8 B noTpebyloT 60/1ee Cepbe3HOoil OUEHKN n 6onee
3P heKTUBHbBIX Mep 3aLUuUTbl.

VIHTEHCMBHOCTb CNy4vaiHbIX c60eB ANns (BCTPOEHHORN) NamMsATM HaxoauTcsa B AnanasoHe ot 700 go 1200 «dpelimbno-
KoB» (Fit) nnn M6uT. 3TO aTANOHHOE 3HAaYeHne ANA CPaBHEHUSA C AaHHbIMW, NOAYYEeHHbIMU A8 YCTPONCTB, peasn3oBaH-
HbIX Ha OCHOBE KPEMHWEBOWN TEXHOMNOMNMN.

Mogpo6Hoe onncaHne gaHHOro meTogal/cpeacTsa npmeegeHo B [17].
A.5.1 TecTbl «WaxmarHasa AoCKa» UM «Mmaplu» Asid naMAaTU C NPON3BOJIbHbLIM AOCTYMNOM
Llenb — obHapyXeHne NpenmyLLeCTBEHHO CTaTUYECKUX BUTOBbIX OLUINGOK.

MpumevaHne — Ccbisika Ha AaHHbIR meTogd/cpeacTBo npuBegeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.6).

OnwncaHue. ChoOpMUPOBaHHYIO B LUIAXMATHOM MOpsiike GUTOBYH KOMOMHALMIO HyNeil U eAVHUL, 3anncbiBalOT B A4eli-
KM NamsTu ¢ GUTOBOW opraHusauueit. 3atem 3TU SYelikn aHaNM3npyT NONapHo ¢ TeM, YTo6bl y6eanTbcs B UX O4MHAKO-
BOCTM W MPaBUNbHOCTW. Afpec NepBoil sUeiikn Takol mapbl SBASETCA NepeMeHHbIM, a aApec BTOPON fyeiikn 3Tol napbl
obpasyeTcsi NnyTemMm GUTOBOrO UHBEPTUMPOBAHUA nepBoro agpeca. MNpu NnepBoM MPOXOXAEHWM AManas3oH afpecoB NamsaTu
NPOXoAAT B HanpasfieHuy 6osiee BbICOKMX NMepeMeHHbIX agpecos, a NpuM BTOPOM MPOXOXAEHWUM — B HanpasneHun 6onee
HU3KNX agpecoBs. Mocne aToro 06a NPOXoXAeHWs NOBTOPSIIOT C 3apaHee 3a4aHHbIM UHBEPTUPOBaHNeM. Mpy 06HapyXeHun
Kakoro-nn6o pasnunumsa popmupyeTcs coobuieHne o6 oTkase.
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Mpn «MaplueBom» TecTupoBaHun O3Y suelikn namaTu ¢ GUTOBOI opraHu3almell 3anoNHAT YHUULMPOBAHHbLIM
noToKoM 6VTOB. Mpy NEpPBOM MPOXOXAEHUW SYeliKK aHanM3npyT B HUCXOAALLEN nocnefoBaTelbHOCTY; NPOBEPSOT npa-
BW/IbHOCTb COAEPXMMOr0O KaXAoW fYeilkm n ee cofepxumoe vHBepTupytloT. CodepxmMoe, co3gaHHOoe Npu nepsBoM npo-
XOXAEHUN, paccMaTpuBaloT Mpy BTOPOM MPOXOXAEHUW B yObiBaloLeM MOpsake W Takke obpabartbiBatoT. [MepBbie npo-
X0XAEHMS MOBTOPAIOT C NPeABapUTEeIbHO MHBEPTMPOBAHHbLIMI 3HAYEHUSIMU B TPETbLEM U YETBEPTOM NPOXoXAeHUsX. Mpu
06HapyxeHun pasnmuunii popmmpyeTcsa coobuieHne 06 oTkase.

Moapo6bHoe onucaHne gaHHOro metoga/cpenctsa npuseaeHo B [17], [18].

A.5.2 TecT «6nyxgatowasn TpaekTopmsa» oA NamsaTU ¢ NPOU3BOJIbHbIM AOCTYMNOM

Llens — o6HapyXeHne cTaTUyeckux WM AUHAMUYECKMX GUTOBBLIX OLIMGOK, a Takke MNepekpecTHbIX MoMex Mexay
Ayeiikammn namATn O3Y.

MpumeuyaHne — Ccbika Ha AaHHbIi MeToa/cpeactBo npuBegeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.6).

OnucaHve. TecTupyemyto obnacte namatm O3Y MHMLMANM3UPYT (3an0NHSAKT) YHUULUPOBAHHLIM MOTOKOM 6u1-
TOB. 3aTem cOofepXumoe MepBOi AYeliku WMHBEPTUPYIOT, U OCTasIbHYI0 YacTb NaMATW aHanM3MpyloT Ha MPaBUbHOCTD.
Mocne aToro cogepxunmoe nNepsBoli A4elikn NOBTOPHO MHBEPTUPYIOT A1 BO3BpAaTa B UCXO4HOE 3HAYeHne, 1 BCIO npoueaypy
NOBTOPSIOT AN creaylolein aveikn. Bropoe npoxoxaeHne «mogenu 6ayxpatowero 6uta» OCyLecTBAAOT NpyU MHBEPCUU
BCEX MepBOHaYa/IbHO Ha3HAYEHHbIX 3HAYEeHUA NamATK. [pn 06HapPYXXeHMN pas3nnynii opMmupyeTcst coobLleHne 06 ownbke.

MoapobHoe onucaHve faHHoro metoga/cpencTsa npueeneHo B [19].

A.5.3 TecTbl «<GALPAT» un «lMpo3payHblii GALPAT» ana namsatm ¢ Npon3BOJIbHbIM A0CTYMOM

Llenb — o6HapyXeHune cTtaTuyecknx 6UTOBbLIX OWMBOK 1 BONLLUOK YacTU UHAMUYECKUX CBA3EN.

MpumeuyaHne — Ccblnka Ha AaHHbIi MeToa/cpeactBo npuBegeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.6).

OnucaHue. MNpu TecTupoBaHmm O3Y «nonapHOi 3anncbio—cunTbiBaHneM» (TecT «GALPAT») BblGpaHHyt0 06nacTb
naMAaTX CHadvana MHULMaNM3npyT yHUMULMPOBAHHO (TO eCcTb BCe flornyeckme «0» nnm Bce «1»). ocne 3Toro nepsyto
AYeiKy NamsaT TECTUPYIOT 1 3aTEM MHBEPTUPYIOT, U BCE OCTasibHble SYeliKu aHa/IM3npYoT Ha NPaBU/IbHOCTb COAEPXUMO-
ro. Mocne kaxAoro AocTyna no YTeHUK K OAHON U3 OCTaBLLUMXCA SiUeek MHBEPTMPOBAHHYIO A4Yeliky Takke NpoBepsitoT. ITy
npoueaypy NOBTOPSAIOT ANS KaXON A4Yeilkm B BbIGpaHHON 06nactv namaTu. BTopoe NpoxoxAeHue BbINOMHAT NPOTUBO-
NosIOXKHO nepBoMy. Jllobble pas3nnuusa NpuBOAAT K (OPMUPOBaHUIO coobleHns 06 owwmnbke.

TecTupoBaHMe «MNpo3payHolii NONapHON 3anmcbio—cCuUnTbiBaHNEM» (TeCT «npo3pauyHbii GALPAT») npeacTasnset
co60li Bapvauuio ONMCcCaHHOW Bbile Npoueaypbl: BMECTO MHWLMAaNN3auuy BCeX sueek B BbIGpaHHOW obnactn namaTn cy-
LeCTBYHOLLLEE COAEPXMMOE OCTAETCA HEM3MEHHbIM, a i1 CPaBHEHUSA COAEPXMMOro Habopa sueek UCNOSb3YIT KOHTPOb-
Hble CyMMbI («CUTHaTYpbl»). BbibnpatoT nepsyo TECTUPYEMYIO fUeiiky 061acT NamaTh, BbIYUCASIOT M COXPAHAIOT CUTHA-
Typy S1 Bcex OCTaBLUIMXCA Aveek 06nacTu. 3aTeM TecTUpyemble A4eliku UHBEPTUPYIOT Y MOBTOPHO BbIYUC/AIOT CUTHATYPY
S2. (Mocne kaxAoro AOCTyna MO YTEHWIO K OAHOV M3 OCTaBLUMXCA SYeeK VHBEPTUPYEeMYI0 siYeliky Takxke MpoBepsitoT.)
CurHaTtypy S2 cpaBHMBalOT C curHatypoi S1, v npu nio6om pasnnumun BbligaeTcs cooblieHne 06 ownbke. TecTpyemyto
AYeiiky NOBTOPHO UHBEPTUPYIOT A1 NOBTOPHOMO YCTAHOB/IEHNSA UCXOAHOrO COAEPXMMOro, curHatypy S3 Bcex ocTaBLUUXCS
fiYeeK NOBTOPHO BbIYMCAAKOT U CPaBHMBAIT C curHaTypoi S1./1io6ble pasnmuna NpMBOAAT K Bblgave coobLieHns 06 owunob-
ke. Bce siuelikn namaTn B BbIBpaHHOW 06/1aCTU TECTUMPYIOT TEM XE CNOCOBOM.

MoapobHoe onucaHne gaHHOro metoga/cpeactea npueeneHo B [19].

A.5.4 TecT «Abpaam» AN NAMATN C NPOU3BOJIbHbIM AOCTYNOM

Llenb — o6HapyxeHue BCeX NOCTOSAHHbIX OTKA30B M OTKA30B B COEAMHEHUAX MexXAay syelikamu namsaTu.

MpumeuyaHne — CcblIKa Ha AaHHbIA MeToa/cpeacTBo npuBegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.6).

OnucaHwve. Mpu ucnonb3oBaHWM Tecta «Abpaam» AUMAarHOCTUYECKM A OXBaT Bbille, YeM Mpu TecTe «nonapHas 3a-
NMMCb—CUUTbIBaHME». Yucno onepaumnii, He06X0AUMBbIX [J1 BbINOSIHEHWUA BCEro TECTUPOBAHUA NamAaTW, COCTaBaseT nNpu-
MepHo 30 N, rge N— YKUC/o AYeeK namATn. TecTupoBaHne MOXeT OblTb «NPO3payHbIM» MPU BbINOSIHEHWUN 3aMOMUHAHNA U
TeCTUPOBaAHUA B Pa3/INYHbIX BPEMEHHbIX CErMeHTax B nepuoge paboyero umknia.

MoapobHoe onucaHve gaHHOro metogal/cpencrtsa npusegeHo B [19], [20].

A.5.5 BuUT yeTHOCTU

Liens — o6HapyxeHne 50 % BCeX BO3MOXHbIX BUTOBbIX OLIMGOK B TECTUPYEMOI 061acTu namsTu.

MpumeyaHne — Ccblka Ha AaHHbIA MeToa/cpeactBo npuBegeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.6).

OnwucaHue. Mpy KOHTpPO/Ie NamMsATU C NPOM3BOJIbHLIM AOCTYNOM C MOMOLbI 6UTa YETHOCTU KaxKJoe C/I0BO B NaMsiTu
pacwupsaioT Ha OAMH 6UT (6UT YETHOCTM), KOTOPbIA JOMOMHAET KaXgoe C/I0BO 40 YETHOr0 WM HEeYeTHOro umucna noru-
4yecknx egmHul. YeTHOCTb C/I0Ba [aHHbIX NPOBEPSIOT MPU KaXAOM YTeHUWU. Npu 0GHAPYXEHUU NIOXKHOTO yucna efuHuL,
hopmMmupyeTca cooblueHre 06 owmnbke. Boi6Op YETHOCTU MM HEYETHOCTM CriefyeT OCYLeCcTBAAThL Tak, YTO6bl BCAKMIA pas
B C/Mlyyae OTkas3a He BblaBasioCb HWYero, Kpome Hynesoro (Bce «0») U eAMHUYHOrO (Bce «1») croBa, BblpabaTbiBanoch
yBeOMJIEHME O TOM, YTO 3TO C/IOBO HEMNPaBU/IbHO 3aKOAMPOBaHO. KOHTPO/Ib YETHOCTM TakkKe MOXET ObiTb MCMOMb30BaH
4na obHapyxeHusi oWMG0oK apecaunm, ec/iu YHeTHOCTb onpeaensieTcs AN 06beAUHEeHNs CNoBa AaHHbIX C ero ajpecomM.

MoapobHoe onucaHne gaHHOro metoga/cpenctsa npuseaeHo B [21]1—[23).
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A.5.6 KOHTpPO/b MamsiTM C NPOU3BOSIbHBLIM AOCTYNOM C MOMOLLbIO MOAMMULMPOBAHHOIO Koga XaMMuHra
NN o6HapyXeHne OWNGOK AaHHbIX C NMOMOLLbIO KOAO0B 06HAPYXXEHMA U UCMpaBfeHns OWN60oK

Liens — o6HapyXXeHne BCEX HEUETHbIX GUTOBbIX OTKA30B, BCEX ABYXOUTOBbLIX OTKA30B, HEKOTOPbLIX TPEXOUTOBLIX OT-
Ka30B M HEKOTOPbLIX MHOTOGWTOBbIX OTKA30B.

MpumevaHne — Cwm. Takke A.4.1 n B.3.2. Ccbifika Ha gaHHbIn MeTog/cpeactso npusegeHa B FOCT 34332.3—2021
(npnnoxeHue A, Tabnuua A.6).

OnucaHue. Kaxpaoe C/0BO B NaMATV paclUMpAOT HECKOSIbKUMU U3ObITOYHbIMKM 6GUTaMn Ans OpMUpPOBaHUS MO-
ANULMPOBAHHOTO Kofa X3MMUHIa C pacCTostHueM X3MMWHIa, paBHbIM MO MeHblleli Mepe 4. Mpu KaXAoM CYMTbIBAHUN
C/oBa pe3ynbTaTbl MPOBEPKN U3ObITOYHLIX BUTOB MOryT MOKa3aTb, NPOM30LLI0 N UCKaXEHWE WK HET. Tpy 06HapyXeHun
pasnuunii chopmmupyeTtcsi coobuieHne 06 owmnbke. ITa npoueaypa MOXET ObiTb TakKe MCMNo/b3oBaHa A1 06HapyXeHus
oWwn60oK agpecalmm Npu BbIYUCAEHUN U3ObITOYHbLIX OUTOB ANA 06bEAUHEHNS AaHHbIX C ero agpecom.

Moapo6HOe onncaHue gaHHOro meToda/cpeacTsa npuBegeHo B [24].

A.5.7 Oy6nunpoBaHune co cpaBHeHnem O3Y ¢ AC nnam MO n TecTupoBaHne 4YTeHMeM/3annucbo

Llens — ob6HapyxeHne Bcex BUTOBbIX OLLIMOOK.

MpumeyaHune — Ccbinika Ha gaHHbIi meTod/cpeactBo npueegeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.6).

OnucaHune. AgpecHoe NpoCTPaHCTBO COAEPXMUT ABe vacTu. Mepsas yacTb NaMATN PYHKLUUOHUPYET B HOPMasILHOM
pexume. BTopas yacTb NamsaTh COAEPXUT Ty Xe MHopMauuio 1 AoCTyNHa napassienibHo ¢ NepBoii. BbixoAbl 3TUX YacTel
namaTu cpasHuBaloT. MNpu obHapyxeHun pasnununii hopmmpyeTtca cooblieHne 06 ownbke. [ns obHapyXeHUsS HEKOTOPbIX
BU0B GUTOBbLIX OLINGOK flaHHble CneflyeT COXpaHATb MHBEPCHO B OAHOW U3 ABYX YacTeil naMATM M 06paTHO MHBEPTMPO-
BaTbCA MPU YTEHUN.

A.6 YcTpoiicTBa BBOAa-BbiBOAa U MHTepdencbl (BHELWHWA O6MEH)

nasHas uenb — o6HapyXeHve 0TKa30B Ha YCTPOWCTBax BBOAA W BbiBOAA (LM pOBblE, aHa/oroBble, nocnenosa-
TefbHble WX napasnnefibHble) 1 npefoTepalleHne AasnbHeliwel nepegayn HefONyCTUMbIX BbIXOAHbIX AaHHbIX.

A.6.1 TecTupytowasa KoMmbruHaums

Llens — obHapyXXeHne KOHCTaHTHbIX (CTaTUYeCKNX) OTKA30B U NepekpecTHbIX NoMeX.

MpumeyaHne — CcblIKM Ha faHHbIi meToa/cpenctso npuBefeHbl B TOCT 34332.3—2021 (npuioxeHue A,
Tabnuupl A.7, A.13 n A.14).

Onuvcanve. Mpy NCNOMbL30BaHMN 3TOTO METOA peann3yloT He3aBMCUMOE OT MOTOKa AaHHbIX LMKAnYeckoe TecTupo-
BaHME BXOAHbIX W BbIXOAHbIX 3/IEMEHTOB. B HEM MCNO/b3YIOT ONpeseneHHy0 TECTUPYIOLLYI0 KOMBGUHALMI0 A1 CPaBHEHUS
Habn4aeMbIX 3HAYEHWI C COOTBETCTBYKOLUMU OXUAAEMbIMU 3HAYEHUAMMU (pUCYHOK A.6). WHdopmauna TecTupytoLlei
KOMBVHAaLMK, CUNTbIBAHME 1 OLLEHKa TECTUPYIOLLEe KOMOMHALMN AO/MKHBI GbiTh BbiOpaHbl He3aBUCUMbIMU ApPYT OT Apyra. Te-
CTUpyoLWas koM6uHaUua Ao/mkHa 6biTb BbibpaHa Takoid, YTo6bl He OKa3blBaTb HEGNArONPUATHOrO BAUAHMS Ha onepauumn YO.

Meprognyeckasi reHepaums
TECTMPYHOLLEI KOMOMHaLMN

Bxog, (1) n Bxog (*),, Bxog (T)

CuncremHas obpaboTka

Bbixog (2) | Bbixog, (J)
Bbixog (1) | Bbixopg (3) I Bbixog (n)

ConocTaB/ieHVE C OXMAAEMBIM
YPOBHEM BbIXOAHOMO CUrHasIa

Pesynbtar
TecTMpoBaHus

PucyHok A.6 — lNpumMeHeHne TecTupytolLeil KoM6UHaLMK A5t 06HapPYXEeHNUs1 0TKa30B
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A.6.2 KopgoBasa 3awmTa
Lilenb — o6HapyxeHue cryyaiiHbix 0Tka3oB AC 1 cuctemMaTmyeckux owmnboK B NOTOKe BBOAA/BbIBOAA AaHHbIX.

MpumeuyaHne — CcblIKMW Ha AaHHbIA MeToa/cpencTBo npuBeaeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.7, A.15, A.16 n A.18).

OnucaHwve. Mpoueaypa, peanv3yowas KogOBYHO 3awWuTy, NpeaHasHavyeHa ans 3awmnTbl BBOAUMON 1 BbIBOAUMOW WMH-
hopmauny OT cucTemaTUyecknx 1 cnydaliHbix otka3oB AC. MNMpuMeHeHne KOA40BOI 3almnTbl o6ecneymBaeT 3aBUCUMOE OT
noToKa AaHHbIX 06HapyXeHne OTKa30B BXOAHbIX W BbIXOAHbIX MOAyneli ¢ MCNO/b30BaHNEM U36bITOYHOCTM MHAOpMaL MK
n/vnn BpeMeHHOo M36bITOYHOCTU. OBbIYHO M36bITOYHAA MHAOPMALMA HanaraeTcs Ha BXOAHble W/WAW BbIXOAHbIE AaHHbIE;
TeM caMbiM 06ecrneuyvBalTCs CpeAcTBa A1 MOHUTOPUHIA MPaBUIbHOCTM OMnepaunii BXOAHbIX W BbIXOAHbIX cxeM. Bo3-
MOXHO NPUMEHEHNe MHOIMX MeToAoB. Hanpumep, curHan Hecyuiel 4acToTbl MOXET 6biTb Ha/TI0XEH Ha BbIXOAHOW CUrHasl
Aatumka. focne aToro NornMyecknii Mogyb MOXEeT MPOBEPUTL HANNUYMe YacToTbl HecyLleid, NM60 Ha BbIXOAe kaHana MoryT
6bITb f06aBNeHbl N3ObITOYHbIE KOAO0BbIE GUTHI AN KOHTPOASA AECTBUTENIbHOCTU NPOXOXAEHUS CUTHANa Mexay noruye-
CKMM MOAYNEM N OKOHEYHbIM WCMOIHUTENbHBIM YCTPOACTBOM.

Moapo6bHoe onucaHne gaHHOro Metoaa/cpeactea npueeneHo B [23].

A.6.3 MHOrokaHanbHOe napasisies;ibHoe BbIXO4HOE YCTPOWCTBO

Llenb — obHapyxeHue cny4valiHbix 0Tka3oB AC (KOHCTaHTHbIX OTKA30B), OTKa30B, 0OYC/I0BNEHHbIX BHELIHUMWU BO3-
OelCcTBMAMM, BPEMEHHbIX C60EB, 0TKA30B agpecalnn, NOCTENEHHbIX OTKA30B U CaAMOYCTPaHSOLWMXCA 0TKa30B.

MpumeuyaHne — Ccbika Ha AaHHbIA MeToa/cpeactBo npuBegeHa B NOCT 34332.3—2021 (npunoxenue A,
Tabnuua A.7).

OnucaHve. 3TO 3aBMCMMOE OT MNOTOKA AaHHbIX MHOrOKaHa/ibHOe napasfieflbHoe BbIXOAHOE YCTPOICTBO C Hesa-
BUCMMbIMUW BbIXOA4aMu AN 06HapPYXeHua cnydaiiHbix 0TkazoB AC. O6GHapyXeHne 0TKa30B OCYLLECTBASETCA C MOMOLLbH
BHELUHMX KoMnapaTopos. MNpu nosiBneHnn otkasa YO HenocpeAcTBEHHO oTkovaeTcs. JaHHaa mepa adydheKkTMBHA TO/IbKO
B C/lyyae, ec/iM NOTOK AaHHbIX U3MEHSIeTCA B MHTepBasie ANarHoCTUYECKOro TECTUPOBAHNS.

A.6.4 KOHTponunpoBaHue BbIXO40B

Llenb — o6HapyxeHne criyyaiiHbIX OTKa30B, OTKa30B, 0OYC/OB/IEHHbIX BHELWHUMMW BO3LENCTBMAMU, BPEMEHHbIX
cboeB, 0TKa30B agpecaunn, NoCTeneHHbIX 0TKa30B (419 aHasIoroBbIX CUrHAI0B) U CAMOYCTPAHSAIOLWMNXCA OTKA30B.

MpumeuyaHne — CcblIKa Ha AaHHbIA MeToa/cpeacTBo npuegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.7).

OnuncaHne. 3TO 3aBUCMMOE OT NOTOKA OaHHbIX CpaBHEHWE BbIXOAHbIX AaHHbIX C HE3aBUCUMbIMN BXOAHbIMU AaHHbI-
MW A5 OLEHKU COOTBETCTBUS OnpefesieHHOMY AnanasoHy gonycka (Bpems, 3HadeHue). O6HapyXeHHbI 0Tka3 He Bcerja
CBfi3aH C HenpaBW/IbHbIMW BbIXOAHbIMW AaHHbIMU. [laHHas mepa adPeKTUBHA TOILKO B C/lyvae, ecnn NoToK AaHHbIX U3-
MEHSeTCH B MHTEpBasie AUarHOCTUYECKOro TeCTUPOBaHUA.

A.6.5 CpaBHeHue/ronocoBaHne faHHbIX Ha BXoge

Llenb — o6HapyxeHue cnyyaiiHbiX 0TKa30B, 0TKa30B, 06YCN0B/IEHHbIX BHELLIHMMN BO3AEUCTBUAMY, BPEMEHHbIMU CHO-
AmMK, c605IMM agpecauun, c6osmu n3-3a gpeidha (419 aHanoroBbIX CUrHaI0B) U COOSIMU U3-3a NEPEXOAHbLIX MPOLLECCOB.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeTog/cpeacTBo npuBegeHsl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.7 n A.13).

OnucaHue. JTO 3aBUCSLLEE OT MOTOKA [JaHHbIX CPaBHEHWE HEe3aBUCUMbIX BXOAHbIX AAHHbIX A4S NPOBEpPKM COOT-
BETCTBUSI ONpeAesieHHOMY Avanas3oHy gonycka (Bpemsl, 3HauyeHue). Peannsyemas M36bITOYHOCTb MOXET GbiTh 1 13 2, 2
n3 3 uam 6onee Bbicokas. laHHas mMepa 3h(PEKTUBHA TOMbKO B C/lyyae, ec/iv NOTOK AaHHbIX W3MEHSIETCS B MHTEpBase
[IMarHoCTUYeCcKoro TeCcTMpoBaHus.

A.7 MapuwpyTbl AaHHbIX (BHYTPEHHWN T 06MeH)

naBHas Uenb — o6HapyXXeHue 0TKa3oB, 06YCNOBMEHHbIX UCKAXEHUAMMN NpU nepegaye UHopMauny.

A.7.1 OpHOb6buTOBAas annapatHas U3ObITOYHOCTb

Llenb — obHapyxeHune BCceX HevyeTHbIX 6UTOBbIX OWKNBOK, TO ecTb 50 % BCeX BO3MOXHbIX OUTOBbLIX OLUIMGOK B NOTOKE
LaHHbIX.

MpumeuaHune — Ccbika Ha AaHHbll MeToa/cpeAcTBo mpuBedeHa B TOCT 34332.3—2021 (npuioxeHue A,
Tabnuua A.8).

Onucaxuve. LUnHy pacwmpsaoT Ha O4HY AOPOXKY (6UT) M 3Ty AOMNONHUTENbHYO [OPOXKY (6UT) NCNONb3YT 415 06-
Hapy>XeHus1 0TKa30B NyTeM MPOBEPKN HA YETHOCTb.

A.7.2 MHoro6bmuToBas annapartHas U30bITOYHOCTb

Llens — o6HapyXeHue 0TKa3oB B MpoLiecce nepefayu no LWWHe ¥ B Noc/efoBaTesibHbIX KaHanax CBS3W.

MpumeuyaHne — CcblIKa Ha JaHHbIA MeTog/cpeacTBo npuBegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.8).
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Onucanue. WnHy pacwumnpsioT Ha gBe nam 6onee gopoxek (bUTOB) M 3TN AONONHUTE bHbIE [OPOXKM (6UTbI) NCMONb-
3YI0T AN 06HapYyXeHUsA 0TKa30B C NPMMEHEHNEM Kofa XIMMUHTa.

A.7.3 TMonHaa annapaTHas N3bbITOYHOCTb

Llenb — ob6HapyxeHue 0Tka3oB B npouecce nepegayn AaHHbIX NyTeM CPaBHEHUS CUTHAI0B ABYX LUMH.

MpumeyvaHne — Ccbinka Ha AaHHbIR meTogd/cpencTBo npuBegeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.8).

OnucaHue. WuHy ay6nnpytoT 1 AOMOSTHUTENBHYIO WWHY UCMONB3YIOT A1 06HApPYXeHUA OTKa30B.
A.7.4 AHanns c UCNosib30BaHMEM TECTUPYHOLMX KOMBUHaLWA
Llenb — o6HapyXeHne KOHCTaHTHbIX OTKa30B U NePEKPECTHbIX NoMeX.

MpumevaHne — Ccbisika Ha AaHHbIA meTogd/cpencTBo npuBegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.8).

OnucaHue. OCyLLECTBASAIOT HE3ABMCMMOE OT MOTOKA AaHHbIX LMK/IMYECKoe TeCTUPOBaHWe MapLUpyToB AaHHbIX. Vc-
Nnonb3yT ONpefesieHHY TeCTUPYLWY KOMOMHaUWI0 ANS cpaBHEHUA HabnwaaeMblX 3HaYeHWn C COOTBETCTBYHOLLMMU
OXuAaemblM 3HAYEHUSAMN.

CuuTbiBaHNe MHopmMaunm TECTUPYIOLWEn KOMBMHALMM 1 ee OLEeHKy cnefyeT OCyLWecTBAATb He3aBUCMMO ApYr OT
apyra. Tectupylowan komouHauus gomkHa 6biTb BblOpaHa Takol, 4To6bl He OKasbiBaTb BAUAHWA Ha onepaummn YO.

A.7.5 V36bITOYHOCTb Npu nepepave

Llenb — o6HapyxeHne caMOyCTPaHAILWMXCA OTKA30B Npu nepegaye no LUMHE.

MpumeyaHne — Ccbika Ha AaHHbIl mMeTog/cpencTBo npuBefdeHa B TOCT 34332.3—2021 (npuioxeHue A,
Tabnuua A.8).

OnucaHue. MHdopmaLmio nepegatoT NocnefoBaTe/lbHO HECKObKO pas. [oBTOpeHMe OCyLecTBASIKOT TOMIbKO ANA
06GHapYXeHNs1 camoyCTPaHSLWNXCA OTKa30B.

A.7.6 VHopmaymMmoHHasa n3bbITOYHOCTb

Lienb — o6HapyxeHne 0Tka30oB Npu nepegaye no LwyvHe.

MpumevyaHne — Ccblsika Ha gaHHbIN MeToh/cpeacTBo npueefeHa B MTOCT 34332.3—2021 (npuioxeHue A,
Tabnuua A.8).

Onucaxune. [laHHble nepegaloT 610kamMy BMeCTe C BblYMCNIEHHON KOHTPO/bHON CyMMOW Ans kaxkgoro 6noka. 3a-
TEM B MPUEMHVKE OCYLLECTBMAETCS BblYNC/IEHNE KOHTPOJSIbHOW CYMMbI MOJSTYYEHHbIX AaHHbIX U CPaBHEHWE C NPUHATOW
KOHTPO/IbHOW CYMMOWA.

A.8 NCTOYHUK NUTaHUA

naBHas Uenb — 06HapyXeHne 0TKa3oB WM YCTOMYMBOCTL K OTKa3aMm, Bbl3BaHHbIX Ae(PeKTOM UCTOYHMKA NUTaHUS.
A.8.1 3awmnTa OT NepeHanpsaXeHnsa C 3alWUTHbIM OTK/IOYEeHNnEM
Liens — 3awmrta CB cuctem oT nepeHanpsxeHus.

MpumeuvaHne — Ccbisika Ha AaHHbIA mMeTogd/cpencTBo npuBegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.9).

OnucaHue. NepeHanpskeHne obHapyXXmMBaeTcs AOCTATOUYHO PaHO C TEM, YTOObI BCE BbIXOAbl MOIN GbITb NEepeksto-
YeHbl B 6€30MacHOEe COCTOSIHME MYTEeM OTK/IHYEHUS 3NEKTPONUTAHMSA UM NEPEKNHYEHNSA HA BTOPON MCTOYHWK MUTAHUS.

Mogpo6Hoe onncaHue gaHHOro meTogal/cpeacTsa npmeeneHo B [25].

A.8.2 KOHTpPO/Ib HaNpshHKeHUN BTOPUYHOIO UCTOYHMKA NMUTaHUS

Llenb — KOHTpONMpoBaHMe HanpshXKeHUn BTOPUYHbLIX UCTOYHWKOB NUTAHUS U MHULMMPOBaHWe nepexoga B 6e3onac-
HOE COCTOSIHME, EC/IN 3HAYEHNE HANPSHKEHUS HEe HaXO04UTCH B 3a4aHHOM AManasoHe.

MpumevaHne — Ccbinka Ha AaHHbIR meTogd/cpencTBo npuBegeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.9).

OnucaHne. HanpshkeHne BTOPUYHOTO MCTOYHUKA MUTAHWUS KOHTPONMPYETCS. DIeKTponuMTaHue OTK/vaeTcs nnbo
NPoOMCX0AUT NEPEK/IYEHNE Ha BTOPOI GMOK MUTaHMSA, eCM HaNpsKeHne He Haxo4uTcs B 3afaHHOM AunanasoHe.

A.8.3 OTK/IIOYEHME CUCTEMbI MPU CHMKEHUN HaNPSXeHUA nutaHus

Llenb — OTK/l0YEHME INEKTPONUTAHNSA C COXPAHEHUEM BCEll KPUTUYECKN BaXXHOW MHopMaLun.

MpumevaHne — Ccbisika Ha fgaHHbIn mMeTog/cpeacTBo npuBegeHa B NTOCT 34332.3—2021 (npunoxeHune A,
Tabnuua A.9).

OnncaHue. 3apaHee BbIABAIOT NepeHanpshkeHne Wan CAVWKOM HU3KOe HamnpshkeHue nuTaHus, B npegenax KoTo-
pbIx 06ecneynBaeTcsi BO3MOXHOCTb COXPAHEHUsSI BHYTPEHHEN0 COCTOSIHUSI B 3HEPro3aBUCKMMOl NamsTW U NEpPEBOJ BCEX
BbIXOA,0B B 6€30MaCHOE COCTOSIHME C MOMOLLbI0 MPOLEAYPbl OTK/THOUYEHNUS 3/IEKTPONUTAHNSA, G0 NEPEKTIOYEHNS HA BTO-
poii 610K NUTaHUS.
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A.9 BpEMeHHOI7I M nornyecknin KOHTPO/1Ib NocnieaoBaTe/IbHOCTU BbIMOJIHEHUA NporpaMmm

MNaBHaA UeNb — O6HapPYXEHWe MCKaXKEHHbIX MPOrpaMMHbIX MOC/efoBaTelbHOCTEN. VcKaxeHHas nporpaMmMHas
noc/ef0BaTeNIbHOCTb NOSIB/ISIETCS, €C/IM OTAE/bHbIE 3/1EMEHThI MPOrpaMMbl (HaNnpuUMep, NporpaMMHble MOAy/W, MOANPO-
rpammbl WM KOMaHApbl) 06pabaTbiBAOTCS B HENPaBW/ILHOM MOC/NeAoBaTe/IbHOCTW, WKW B HECOOTBETCTBYIOLIMIA nepuog,
BpeMeHu, Un ecnu céunack TakToBas yacToTa npoueccopa.

MpumeyaHune — CCbIIKM Ha AaHHYO rpynny metogos/cpeacTs npuseneHbl B FTOCT 34332.3—2021 (npunoxe-
Hune A, Tabnmuybl A. 15, A.16 n A. 18).

A.9.1 KOHTPONbHbLIV faTymk BPEMEHU C OTAENbHO BPEMEHHON 6a30ii 6e3 BPEMEHHOIO OKHa
Lienb — KOHTPONMpOBaHWE NOBEAEHUS U NOCNeA0BaTE/IbHOCTU BbIMO/IHEHUS NPOrpamMm.

MpumeuvyaHne — CcblIKMW Ha AaHHbIA MeToa/cpencTBo npuBedeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.10 n A.11).

OnucaHne. BHelwHne cpefcTea onpefenieHns BpeMeHW € OTAEeNbHOIN 6a30i BpemeHu (Hanpumep, KOHTPOJIbHbIV
[aTynK BpeMeHu) Nepuoanyecku nepexnyalTcs 4718 KOHTPOS NOBeAEHNS KOMMbOTepa U NocnefoBaTelbHOCTU BbINOs-
HeHus nporpamMm. BaxHo, 4To6bl MOMEHTbLI NEPEKTIYUEHNUs GblIN NPaBUILHO PACNOOXEHbI B NporpamMmme. KOHTPO/bHbINA
JaTuvk BpEMEHUN He Nepek/toyaeTcs ¢ onpefeneHHbiM (OUKCUPOBaHHBIM NEPUOAOM, O4HAKO A5 Hero 3aJalT MakcMMarb-
HbIA MHTEepBan.

A.9.2 KOHTPONbHbLIV faTymMK BPEMEHU C OTAENbHOM BPeEMEHHOM 6a30i 1 BpeMeHHbIM OKHOM

Lienb — KOHTpO/b MOBeAEeHUS W nocnenoBaTelbHOCTU BbIMOSIHEHWSA NPOrpaMm.

MpumeuaHue — CcblKA Ha AaHHbI MeToa/cpeAcTBo npusefeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.10 n A.11).

OnucaHne. BHelwHne cpefcTsa onpefenieHns BpeMeHW € OTAEeNbHOW 6a30i BpemeHu (Hanpumep, KOHTPOJIbHbIN
[aTumMK BpEMEHMW) NePUOSMNYECKM NEPEKNOYADTCA A8 KOHTPOSA NOBEAEHUS KOMMbITEpPa 1 Noc/nefoBaTe/IbHOCTY BbINO-
HeHus nporpaMM. BaxkHO, YTOGbl MOMEHTLI NEPEKTIYUEHNS BblIM NPaBU/IbHO PacMo/ioXeHbl B nporpaMmme. [1a KOHTPO/Ib-
HOro JaTuuKa 3afarT HWKHIO 1 BEPXHIOK rpaHuubl ero aeiicteusi. Ecnmn nocnepoBatenibHOCTUM NPOrpamMm BbIMOHAKOTCSA
60/1blUEe WU MEHbLUE OXMAAEMOro BPEMEHU, TO OCYLLECTBNASIETCA AeliCTBME Ype3BblYaliHOro cry4as.

A.9.3 Jlormyeckunii KOHTPOJIb NOC/eA0BaTeIbHOCTU BbINOMHEHNSA MPOrpamMm

Llenb — KOHTPO/Ib MpaBuU/bHOM NOCNeA0BaTENbHOCTU BbIMOSIHEHUA OTAEMbHbLIX YacTel NporpamMMbl.

MpumeuaHue — CcblKKM Ha AaHHbI MeToa/cpeAcTBo nmpumBefeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.10 n A.11).

OnwucaHxue. MNpaBunbHas NocnefoBaTeNIbHOCTb BbINOMHEHUA OTAE/MbHbIX YacTeli NporpaMMbl KOHTPOMPYETCS C Mo-
MOLLbIO NPOrpamMMHbIX CPeACTB (Npoueayp y4eTa, KnYeBbIX Npouesyp) WM C UCNOSb30BAHUEM BHELUHWUX CPEeACTB KOH-
TPoAA. BaxHO, YTOGbLI TOUKM KOHTPO/IA pacrnonaranncb B nporpamMMe npasu/bHO.

A.9.4 KombGuHaLuMs BPeMeHHOro 1 JIOrM4yeckoro KOHTPOsIs NOC/1e0BaTeIbHOCTU BbIMO/IHEHUS NPOrpaMm

Lienb — KOHTPO/b NOBeAeHUst U NPaBubHOW NOCNeA0BaTeIbHOCTY BbINOMHEHUA OTAENbHbIX YacTel nporpaMmel.

MpumeuyaHne — CCbIIKM Ha AaHHbIN MeTog/cpeacTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.10 n A. 11).

OnucaHne. CpeAcTBO onpefeneHns BpeMeHn (Hanpumep, KOHTPO/IbHBIA AaT4YuMK BPEMEHM), KOHTPOSIMpYoLLee no-
cnepoBaTesibHOCTb pasfenos (MoAysnei) nporpammbl, BHOBb 3anyckaeTcs TO/IbKO B c/lyyae, ec/im nocnefoBaTeibHOCTb
pasgenos (MoAynei) nporpamMmmbl BbINOSHAETCA NPaBUbHO.

A.9.5 BpemeHHasa npoBepka npuv nycke CUCTEMbI

Llenb — KOHTpo/siMpoBaHMe NoBefeHns 1 NpaBuU/IbHOCTU MOC/eL0BaTe/IbHOCTU BbINOMIHEHUA OTAE/bHbIX pa3fesios
nporpaMmeil.

MpumeuvyaHne — CcCbIIKMW Ha AaHHbIA MeToa/cpeacTBo npuBeAeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnmupl A. 10 n A. 11).

Onucaxune. Mpun nycke 3/3/M3 CB3C cucteMbl NPOBOASAT BPEMEHHY MPoBepPKY. yck BO3MOXEH TOMbKO B Ciy4ae,
ec/In BpeMeHHas npoBepka npoluna ycnewHdo. Hanpumep, gatunk Temnepatypbl MOXeT 6biTb NPOBEPEH C NMOMOLLbIO pe-
31CTOpa, HarpeToro npu nycke CUCTembl.

A.10 BeHTUNAUUA U NoJorpes

naBHas Uenb — KOHTPOMpOBaHWe c60eB B cMCTeMax BEHTUNALUM 1 NOAOrpeBa U/Manm MOHUTOPUHE CUCTEM, ecnn
3TO CBA3aHO € 6e30NacHOCTbLH0.

MpumeyaHune — CCbUIKM Ha AaHHYO rpynny metogos/cpeacTs npuseneHbl B FTOCT 34332.3—2021 (npunoxe-
Hune A, Tabnuubl A.16 n A.17).
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A.10.1 Adatumk Temnepatypsbl

Llens — o6HapyxeHue neperpesa nnu Hegorpesa AC ao Toro, kak 3/3/M3 CB3C cuctema HayHeT AeincTBoBaTh 3a
npegenammn 3afaHHbiX TpeOOBaHNA.

OnucaHue. JaTuuk TemnepaTtypbl KOHTPOAMPYeET TemnepaTypy B Hanbonee kputnyecknx toukax 3/3/M3 CB3C cu-
cTembl. [pexae yem TemnepaTtypa BbIAAeT 3a npefenbl 3afaHHOIO Anana3oHa OCYLLecTBASAETCA ypesBblyaiHoe Aeil-
cTBMe.

A.10.2 KOHTpO/sb BeHTUNALUN

Llenb — ob6HapyxeHne HenpaBubHON paboTbl BEHTUAATOPA.

OnucaHune. PaboTa BEHTUIATOPOB KOHTpO/MpyeTca. Ecin BeHTUNATOP He paboTaeT AO0/HKHbIM 06pa3om, TO NPOBO-
OAT ero TexHuyeckoe o6CnyxnBaHme Wam OCyLLECTBASIOT YpesBblyaliHble AeCTBuUS.

A.10.3 3awmTHOE OTK/OYEHME C NCNOMb30BaHNUEM MN1aBKOro npeoxpaHuTens

Llenb — oTtknoueHne 3/3/M3 CB3C cucTeMbl 0 TOro, Kak OHa BbIAAET 3a npefenbl 3afaHHbIX TeMNepaTypHbIX
pexvMoB.

OnucaHue. Ans sbikntoveHusa 3/3/M33 CB3C cucTembl UCNONbL3YHOT NABKUIA NpefoxpaHuTens. B cuctemax sawmTbl
BbIK/IIOYEHME OCYLLECTBNAIOT C MPUMEHEHUEM NpPoLeaypbl OTKOUYEHUS NUTaHWUSA, B KOTOPOI npeaycmarpuBaeTcs coxpa-
HeHne nHopmauumn, HeobxoAUMON NP aBapUHbIX AENCTBUSX.

A.10.4 CTyneH4aTble COOOLLEHNS OT TEPMOAATUMKOB M CUTHaN YC/IOBHOW TpPeEBOIn

Llens — nokasaTb (npegynpegutsb), yto 3/3/M3 CB3C cucrtema, pabortaeT 3a npegenamy 3afaHHbIX [OMYCKOB Mo
Temneparype.

OnucaHue. V3mepsieTca TemnepaTypa, M Npu ee BbiXO4e U3 3a[aHHOro AmanasoHa Bbl4AeTCs CUrHasl yC/I0BHOM
TpeBorn (NnpegTpesorn).

A.10.5 CoeguHeHune ycTpoiicTBa NPUHYANTENBHOIO OX1aXAEeHNSA BO34yXa N MHAMKATOpa COCTOSAHUSA

Llens — HeponyweHne neperpesa AC C NOMOLLbIO NMPUHYAUTENBHOIO BO3AYLLIHOTO OX/TaXAEHNS.

OnwucaHue. V3mepsieTcs Temnepatypa. Ecnv TemnepaTypa npeBbiwaeT 3a4aHHblil npeden, To BKAYaeTCs NpuHy-
ANTeNbHOE BO3AYyLWHOe oxnaxaeHue. MNonb3osatenb MHOpPMUpyeTcs 06 N3MEPEHHOM 3HAYEHUU TemnepaTypsbl.

A.11 O6MeH gaHHbIMMX 1 3aNoMMHaloLLee YCTPOCTBO 60/bLLOK €eMKOCTHU

naBHasa UeNb — KOHTPOMIMPOBaHME OTKA30B B NpoLecce o6mMeHa AaHHbIMU MeXay BHELHUMU UCTOYHWKaMK 1 3a-
NMOMVHAKLWNM YCTPOUCTBOM 6O/IbLLOW €MKOCTH.

A.11.1 PaspgenieHne NMHUI 3NeKTPNYECKOro NUTaHMUAa U IMHUI nepegayn nHdopmaunm

Llenb — MUHMMU3ALMA NepeKpPecTHbIX NOMEX, HaBOAWMbIX CU/IbHOTOYHLIMU JIMHUAMUW 3/1EKTPONUTaHUSA B UHAOP-
MaLOHHBIX JINHUAX.

MpumeyaHne — Ccbisika Ha AaHHbIN MeTog/cpencTBo npuBefeHa B MTOCT 34332.3—2021 (npunioxeHue A,
Tabnuua A. 16).

OnucaHue. JIHUKN 31EKTPONUTaAHNA OTAENAT OT MH(POPMALMOHHBIX JIMHWIA. SNeKTpuyeckoe nose, KOTopoe MoXeT
WHAYLMPOBAaTL CKAYKN HanpskeHns Ha MHOPMALMOHHbIX JIMHUAX, YMEHbLUAETCA C YBENIMYEHNEM PaCCTOSAHUS.

A.11.2 MpocTpaHCTBEHHOe pa3geneHne MHOroyHKLMOHaNbHbIX TNHWIA

Llenbs — MUHUMM3ALMNA NEPEKPECTHLIX NOMEX, NHAYLMPYEMbIX CU/TbHBIMU TOKAMU B MHOTOMYHKLUWOHANbHBIX JIMHUAX.

MpumedyaHne — Ccbisika Ha fgaHHbIn mMeTog/cpeacTBo npuBegeHa B NTOCT 34332.3—2021 (npunoxeHune A,
Tabnuua A. 16).

Onucanue. finHnn ¢ y6mpyowmmmn curHasnamm npocTpaHCTBEHHO OTAENAT APYr OT Apyra. DNeKTpuyeckoe none,
KOTOpOE MOryT UHAYLMPOBaTb GPOCKN HANPSKEHUA B MHOTOYHKLMOHA/bHBIX JIMHUAX, YMEHbLUAETCH C YBe/IMYEHNEM pac-
CTOSIHWA. Takoe oTAesNleHVe IMHUI CHWXaeT Takxe OTkasbl Mo obLieli npuunHe.

A.11.3 MNoBbIWeHNEe YCTONUYNBOCTU K 3/1EKTPOMArHUTHbIM BO3[eiCTBUAM

Llens — MUHMMU3AUUA 3/1eKTPOMarHUTHOTo BAuAHUA Ha 3/3/M3 CB3C cuctemy.

MpumevyaHne — CcblIKN Ha faHHbIli meToa/cpeactso npuBefeHbl B TOCT 34332.3—2021 (npuioxeHue A,
Tabnmubl A.16 1 A.18).

Onucaxve. TpuMeHeHne Taknx Mep, Kak aKkpaHuposBaHue U PunbTpauums, N8 YMEHbLUEHUA YyBCTBUTESIbHOCTU
3/3/M3 CB3C cuctem K 3N1eKTPOMarHMTHbLIM NOMSAM, KOTOPbIE MOTYT HABOAMTLCA Ha NIMHUN 3NEKTPONUTAHUA WKW CUTHAb-
Hble /IMHUM NN60 BO3HMKATL B pesy/nbTaTe 3/1eKTPocTaTUYecKnx paspsios.

Mogpo6bHoe onucaHme pgaHHoro metogal/cpeactea npueegeHo B FOCT IEC TR 61340-5-2, TOCT IEC 61000-6-5,
[26].

A.11.4 Tlepepaya aHTUBa/IEHTHbLIX CUTHA/IOB

Lienb — ob6HapyeHne O4UMHAKOBbIX MHAYLMPOBAHHbLIX HaMpPsHKeHWli B rPYNMnOBbIX IMHUAX Nepejayn CUrHasaos.

MpumeyaHne — Ccbl/IKM Ha AaHHbI MeToa/cpeacTBo npuBefeHbl B FTOCT 34332.3—2021 (npuiioxeHue A,
Tabnuubl A.7 n A.16).
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OnucaHve. Bca gy6nvpyemas uHopmaumsa nepegaeTcsa ¢ aHTUBAIEHTHbIMU CUTHaaMu (Hanpumep, N10rmyeckumMmm
«1» 1 «0»). OWwmn6KN No obwiein NpuyunHe (Hanpumep, Bbi3BaHHbIE 3N1EKTPOMArHUTHLIMU U3yYEHUAMM) MOTYT ObiTb 06OHa-
PY)XeHbl aHTUBaNIEHTHbIM KOMMNAapaToOpPOM.

Moapo6bHoe onucaHne gaHHOro metogal/cpenctsa npusegeHo B FOCT IEC/TS 61000-1-2.

A.12 [atuunkn

[naBHas Uenb — ynpasfeHne oTkasamu B gatumkax OBO.
A.12.1 DTa/IOHHbIA gaT4ynK
Llens — obHapyxeHune oTkasa Jartyuka.

MpumeyaHne — Ccblka Ha AaHHbI MeToa/cpeacTBo npuBegeHa B NOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A. 13).

OnucaHve. [na KOHTPONs paboTocnocobHOCTY AaTyvka UCMONb3YHT He3aBUCUMbIN 3TaIOHHBIR AaTtyuvk. Bce Bxog-
Hble CUrHa/Ibl B NOAXOAALLME BPEMEHHbIE UHTEPBASIbI MPOBEPAIOTCA 3TA/IOHHBLIM AATYMKOM A1 OOHapyXeHus OTKa3os B
paboTe NpoBepsemMoro gatynka.

MoapobHoe onucaHne gaHHOro metoga/cpenctsa npuseaeHo B [27], [28].

A.12.2 TlonoXuTenbHO ynpaBfsieMblii nepeknoyaTesb

MpumeuyaHne — CcblIKa Ha JaHHbIA MeToa/cpeacTBo npuBegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.14).

Llens — pa3mblkaHWe KOHTakTa C MOMOLLb HernocpeAcTBEHHOr0 MEXaHWYeCKOro COEAVMHEHUS MeXAy Ky/aukom
nepeknwyarensa N KOHTakToM.

OnuncaHne. MonoxuTensHo yI'IpaBﬂFleMbIVI nepeknyartesib pasmMmbikaeT CBOU 06bIYHO 3aMKHYTble KOHTaKTbl Heno-
CpPEeACTBEHHbIM MEXAHUYECKMM COeAMHEHWEeM MeXAy Ky/lauykoM nepekyvaTesisi U KOHTakTOM. Pa30MKHYTOCTb KOHTaKTOB
nepekntoyatens obecneunBaeTcsa BCAKUIA pas, Korga Kynadok nepekioyarenss HaxoAuTcs B paboyeM MOSIOKEHUN.

MoapobHoe onucaHve faHHOro metoga/cpencTsa npueeneHo B [29].

A.13 NcnonHuTenbHble 3/71eMEHTLI (NPUBOAbI)

naBHas Uesb — ynpaB/ieHne oTKa3amMun B UCMOMHUTENbHbIX anemeHTax 3/3/M3 CB3C cuctem.
A.13.1 MOHUTOPUHT

Llens — obHapyxeHune oTkasa UCMOJIHUTE/IbHOIO 3/1EMEHTA.

MpumeuvyaHne — CcblIKa Ha JaHHbIA MeTog/cpencTso npuBegeHa B MTOCT 34332.3—2021 (npunoxexue A,
Tabnuua A.14).

OnucaHve. Onepauny UCNOMHUTENBHOIO 3/IEMEHTA (HanpuMep, NOJIOKUTENbHO YyNpaBasieMbIMUA KOHTaKTamMmn pene;
CM. KOHTPO/Ib KOHTakToB pesie B A.1.2). V36bITOYHOCTb, BHOCUMAS 3TUM KOHTPO/IEM, MOXET 6biTb MCNOMb3oBaHa ANnd
nepektoYeHnss B aBapuinHbIil pexmm.

Moapo6bHoe onucaHve faHHoro metogal/cpenctasa npueeneHo B [30].

A.13.2 TepeKpecTHbI KOHTPO/1b FPYyNnoBbIX NPUBOAOB

Llens — o6HapyxeHve 0TKa3oB B NpMBOAax NOCpPeACcTBOM CPaBHEHUS pe3y/ibTaTOB KOHTPOS.

MpumeuyaHne — CcblIKa Ha AaHHbIA MeToa/cpeacTBo npusBegeHa B MOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.14).

OnucaHne. Kaxgablii rpynnoBoit NpuBoA KOHTPO/IMPYIOT CBOMM annapaTtHbiM KaHasioM. [pu o6HapyXeHUn pasinyuii
BblpabaTbiBaeTCsl Ype3BblyaiHoe aencTeue.

A.14 Mepbl 3aWnTbl OT OKpYyXatoLwe cpeabl

Lienb — npepoTBpatuTb BAMsiHME (hU3NYECKOW OKpyxalolwei cpefbl (BAaXHOCTU, MblW, KOPPO3UIHbIX CybCTaH-
LUiA), Bbl3biBalOLWLEN OTKa3bl.

MpumeuvyaHne — CcblIKMW Ha AaHHbIA MeToa/cpencTBo npuBedeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.16 1 A.18).

OnucaHve. Kopnyc o60pyfoBaHusa MPOEKTUPYIOT M M3roTaB/MBAIOT Takum 06pa3om, 4To6bl OH BblAepXuBan BO3-
[elicTBMe oXnaaemoli okpyxatoLiel cpegbl.
MoapobHoe onucaHne gaHHOro metoga/cpenctsa npuseaeHo B FTOCT 14254,
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MpunoxeHve b
(cnpaBo4yHOE)

MeToabl 1 cpegcTBa No npefoTBpalleHU0 cucTemaTnyecknx otkasos 3/3/M3 CB3C cuctem

HacToslee nNpunoxeHne COA4epPXUT KpaTkoe onvcaHue MeTofoB/CPefCTB Mo npefoTBpaLLeHno cucTemaTnyecknx
oTka3oB J/3/M3 CB3C cuctem, Ha KoTopble AaHbl ccbiikn B TOCT 34332.3 1 TOCT 34332.4, a TakKe CCbI/IKM Ha UCTOY-
HVKN C NOAPOG6HBLIM ONUCaHUEM AaHHbIX METOAOB U CPeacTB.

MHorne metogbl/cpeacTBa, NpeacTaB/ieHHble B HACTOALWEM NMPUIOXKEHUN, OTHOCATCA U K MO, HO B npuiioxeHun B
OHW He OoMnucaHsbl.

B.1 O6uwune meToabl U cpeacTBa

5.1.1 YnpaBJsieHue npoekramu
Llenb — un3beraHme 0TKa3oB NOCPeACTBOM MPUHATWS OpraHn3auuoHHOW Mofenu, npasua U Mep no paspaboTke n
TecTupoBaHuio 3/3/M3 CB3C cuctem.

MpumeuyaHne — CcblIKN Ha AaHHbI meTogp/cpeacTBO npuBegeHbl B TOCT 34332.3—2021 (npunoxexue b,
Tabnuubl 6.1—b.6).

OnucaHune. Hanbonee 3HAUYUMbIMU 1 IYYLLUMN Mepamn ABMAIOTCA:
- cO3gaHne OpraHn3aLMoHHON MoAenn, B OCHOBHOM, A1 06ecneyeHns kayecTsa, He NpoTuBopeYalleil TpeboBaHu-
am FOCT 1SO 9001;
- yCTaHOB/IEHME NpaBua W onpefeneHve CpPeAcTB ANSA CO34aHusA W NoATBepxAeHua cooTBeTcTBusa CB cuctem B
pyKOBOACTBax Mo B3aMMOCBSA3aHHbIM U OTAE/IbHBIM MPOEKTaM.
[ns ynpasneHna npoekTamy yCTaHOBJIEHBI Cliefylolime BaxHble 6a30Bble MPUHLUMbI:
- Npu BbIGOpE NPOEKTHOI opraHM3auun onpeaensioT:
- 3afa4y” 1 OTBETCTBEHHOCTb NoApasfesieHnii KOHKPeTHOl opraHm3aumu,
- NOIHOMOYMA nogpasgeneHnii no obecneyeHnto KavecTsa,
- HE3aBMCUMMOCTb rapaHTUM KavecTBa (MpU BbINOMIHEHWN BHYTPEHHE NMpoBepkMu) OT pa3paboTkuy;
B NNaH nocnepoBaTesibHbIX AeACTBUA (MOAeNb AECTBUIA) BKNHOYAOT NO3NLUN:
- onpegenexHve AelicTBUI NO BbIMOMIHEHWIO NMPOEKTa, BKOYAs BHYTPEHHME MPOBEPKM U rpadivik UX NpoBeAeHus,
- 06HOB/IEHME NPOEKTA,;
- B CTaHZapTHYI0 nocnefoBaTeNlbHOCTb AENCTBUI 418 BHYTPEHHE NPOBEPKN BK/IHOYAKOT:
- NNaHMpoBaHue, NpoBeAeHNe N KOHTPO/Ib NPOBEPKM (TEOpUs NPOBEPKK),
- UICNOJIb30BaHNE Pas/INyHbIX MEXaHN3MOB NPOBEPOK AN1S1 COCTaBHbIX YacTen,
- COXpaHeHue pe3ynbTaToB NMOBTOPHbLIX MPOBEPOK;
- B ynpaBfieHne KoHdurypauueli BkIYaT AeNcTBUS:
- aAMVHUCTPMpOBaHUe 1 NpoBepka Bepcuii,
- BbIIBfieHNe pe3ynbTaToB Mogucukaunii,
- NPOBEPKU COrNacoBaHHOCTM Nocne mMmoandukaumii;
- BBOAAT KOIMYECTBEHHbIE OLEHKN ANS CpeAcTB obecneyvyeHns kavyectsa B Buje:
- yCTaHOB/IEHUS TPebOBaHNA,
- CTaTUCTMKN OTKa30B;
- NPUMEHSAIOT aBTOMAaTU3MPOBaHHbIE YHUBEPCA/IbHbIE METOAbl, MIHCTPYMEHTbI 1 cpeAcTBa 06yUYeHusa nepcoHana.
Mopgpo6HOoe onncaHue gaHHoro metoga/cpeactaa npmeegeHo B FOCT I1SO 9001, [31]—[37].
5.1.2 JokymeHTauus
Llens — npegoTBpaweHme oTKka3oB 1 ob6seryeHne oueHkn 6esonacHoctn I/3/M3 CB3C cucTembl ¢ NOMOLWbIO A0-
KyMEHTUPOBaHNS KaXKAoro Lara npowecca npoekTMpoBaHus.

MpumeyaHunsa
1 CcblnkM Ha gaHHbIn meToa/cpencTso npusegeHbl B FTOCT 34332.3—2021 (npunoxeHue b, Tabnuubl 65.1—B6.6).
2 Cwm. Takke FOCT 34332.2 (pa3gen 5 n npunoxeHue A).

OnucaHne. Bo Bpems oueHKM 6e30nNacHOCTM AO/MKHbI OblTb NPOAEMOHCTPUPOBAHbLI SKCN/lyaTalMOHHble BO3MOXHO-
cTn 1 6esonacHocTb J/D/M3I3 CB3C cuctemsl, a Takke BHMMaHue, ygenseMmoe pa3paboTke BCEMU CTOPOHAMW, BOBJIEYEH-
HbIMW B NPOLLECC NPOEKTMPOBaHMA. YTo6bl MMeTb BO3MOXHOCTb MPOLEMOHCTPMPOBATL CTEMNeHb BHUMAHUA, yAe/semMoro
NPOEKTUPOBAHUIO, a Takxe AN rapaHTMpoBaHUsA NPOBEpPKU AokKasaTeflbCTB 6e30MmacHOCTU B Nto6oe Bpemsi, 0C060e BHU-
MaHune yaensT AoKyMeHTaumMn. OCHOBHbIMU O6LWMMM NoAX0o4aMN K JOKYMEHTUPOBAHUIO ABMAIOTCA BBEAEHME PYKOBOASA-
LUX NPUHLUNOB CO34aHns OOKYMEHTOB U MUCMOJb30BaHUe aBToMarmsauuu, T. e..

- BBOAAT PYKOBOZALLME NPUHLMNBI:

- KOTOpble onpeaensoT CTPYKTYPY AOKYMEHTa,
- B KOTOPbIX NPefyCMOTPEHbI TabNuULbl KOHTPO/IbHLIX NPOBEPOK A1 (DOPMUPOBAHUSA COAEPXKAHUSA [OKYMEHTA,
- KOTOpble onpeensanT dopmar AOKYMeHTa;
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- NPUMEHSIOT aBToOMaTU3aUuio ynpas/eHUs OOKYMEHTMPOBAHWEM W CO34alT CTPYKTYPUPOBAHHYK 6M6MoTeky
npoekTa.
K KOHKpeTHbIM MeToAaM CO34aHusi OKYMEHTOB OTHOCATCS:
- pasfeneHune B JOKYMEHTaUUU onucaHuii:
- TpeboBaHuii,
- cucTembl (OOKyMeHTauus nosb3oBaTens),
- NPOEKTMPOBAHUA (BK/HOYAA BHYTPEHHIOW MPOBEPKY);
- TpynnNUpoBaHne NPOEKTHOM AOKyMeHTaLMn B COOTBETCTBUM C XW3HEHHbIM Lukiaom 3/3/M3 CB3C cuctemsl;
- onpefeneHne cTaHAapTU30BaHHbIX MOAYEN fOKYMeHTaLUUW, 13 KOTOPbIX MOTYT 6biTb CKOMMNUIMPOBaHbI AOKYMEHTbI;
- iCHas MAeHTUdMKaLNA COCTaBHbIX YacTel AOKYMEeHTa,;
- hopmanunsoBaHHoe 06HOBNIEHNE BEpCUil;
- BbIGOP ACHBIX W MOHATHbLIX CPEACTB ONUCaHUA:
- hopmanusoBaHHOW HOTauuu ANs onpeaeneHuii,
- eCTEeCTBEHHOIO A3blka A9 BBeAEHW, 060CHOBaHWA 1 NpeAcTaBNeHNs HaMepeHui,
- rpadpuyeckoro npeacTasfieHns 4N onnucaHus NpUMepos,
- CeEMaHTMYeCcKNx onpeaeneHnin Ans rpauyecknux 3N1emMeHToB,
- TEPMUHONOTMYECKNX CNPaBOYHUKOB.
MoapobHoe onucaHne gaHHOro metoga/cpeactea npueeneHo B [38].
b.1.3 Pa3geneHue cucteMm, CBA3aHHbIX C 6€30MNaCHOCTbIO, U CUCTEM, HE CBA3aHHbIX C 6€30NacHOCTbIO
Llens — npefoTBpalleHe BAUSHAA CUCTEM, He CBA3aHHbIX C 6€30MacHOCTbIO, Ha YacTu CUCTEM, CBA3aHHbIX C 6e3-
ONacHOCTblO, B HENpPeABUAEHHbIX CUTYaLUAX.

MpumeuyaHne — CCbIIKM Ha AaHHbIN MeToa/cpeacTBo npuBegeHsl B TOCT 34332.3—2021 (npuioxeHue b,
Tabnuusl B.1 n b.6).

OnucaHve. B cneumdukaumm fo/mMKHO ObITb onpefeneHo, BO3MOXHO N1 pa3fenieHne cucTemM, CBA3aHHbIX U He CBSA-
3aHHbIX C 6€e30MacHOCTbO. [O/MKHbI OblTb YCTAHOBMEHbI YeTkne cneundurkauun B3auMOLENCTBUS Mexay cuctemamu,
CBA3@HHbLIMU U He CBA3aHHbIMK C 6€30MNacHOCTbI0. YeTkoe ux pasfefieHne CHuXaeT 3arparbl Ha TECTUPOBAHWE CUCTEM,
CBA3aHHbIX C 6€30MNacHOCTbIO.

Moapo6bHoe onucaHne gaHHOro metoga/cpeactsa npueeneHo B [30].

B.1.4 Pa3HooOpasune annapaTHbIX CPeacTB

Llens — obHapyxeHne cuctemMaTmyeckux 0Tkasos BO BpeMs paboTbl YO C 1CNo/b30BaHMEM pasHOOOpasHbIX KOM-
MOHEHTOB C pas/INYHbIMK YacToTamu 1 TUNnamm OTKa3oBs.

MpumeyaHne — CcCbIIKMW Ha AaHHbIR MeToa/cpeacTBo npuBedeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.15, A.16 n A.18).

Onucaxve. na pasHblx kaHanoB 3/3/M3 CB3C cucteMbl UCNONb3YIOT pas/iMyHble TUMbl KOMMOHEHTOB. 3TO CHU-
XaeT BepOSATHOCTb OTKA30B MO 06LLeil NpuynHe (Hanpumep, nepeHanpskeHne, aNeKTPOMarHMTHbIe MOMEXM) U MOBbIWAET
BEPOATHOCTb OOHAPYXXEeHUSA TakMX OTKa30B.

CyuiecTBoBaHve pas/iMyHbIX CPeACTB BbINO/IHEHUS Tpebyemoli PyHKLUK, Hanpumep, NpMMeHeHue apyrmux dusunde-
CKUX MPUHLMUMOB, npegnonaraeT BO3MOXHOCTb UCNO/Ib30BaHUSA APYrMX METOAOB pelleHns 3agadvn 06HapyXeHus cucte-
MaTn4ecknx otka3os. CyLlecTBYyeT HeCcKOJIbKO TUMOB pasHoobpasusa. [nA nosyyvyeHus gyHKUMOHaNIbHOro pasHoobpasus
NCMNOJIb3YIOT pas/inyHble NoAXoAbl 419 LOCTUXEHUS O4HOTO M TOTO Xe pesy/bTara.

Moapo6bHoe onucaHne gaHHOro metoga/cpeactsa npueedeHo B [30].

B.2 Cneundmkaumsa TpeboBaHui K npoekTupoBaHuto 3/3/M3 CB3C cucrtemsl

naBHas uenb — co3fgaHue cneyndukaumm TpeboBaHnin k 3/3/M3 CB3C cucteme, KOTopasi N0 BO3MOXHOCTY Gblna
6bl NOSIHOI, CBOGOAHON OT OWIMGOK, NPOTMBOPEYNIA U NPOCTOIN ANSi NPOBEPKMU.

B.2.1 CTpyKTypupoBaHue cneuudumkaumnm

Llenb — yMeHbLUEeHMe C/I0XKHOCTM NOCPEACTBOM CO3[aHWUS MEPapXMyeckoi CTPYKTYpbl YaCTU4HbIX TpeboBaHWA.
MpepoTBpalleHre oWMBOK B3anMOCBA3N MexXay TpeboBaHUAMN.

MpumeuaHue — CcblIKKM Ha AaHHbI MeToa/cpeAcTBO nmpuBefeHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuupl 6.1 n B.6).

OnucaHve. B faHHOM meTofe pas3fensaoT (PyHKLMOHaNbHYIO cneundurkanmio Ha YacTuyHble TpeboBaHUA Tak, YTo-
6bl MeX/ly HUMW CyLLLeCTBOBa/IM MO BO3MOXHOCTU NpOCTeiillne OTHOLWEHNSA. DTOT MeTO NMPUMEHAIOT NocnefoBaTesIbHO [0
Tex nop, noka He 6yAyT nosyyeHbl HeboNbLIME YETKME YacTUUHble TpeboBaHWA. B pedynbrare nonyyaroT nepapxnyeckyto
CTPYKTYPY YaCTUYHbIX TpeboBaHWii, KOTopas co3faeT OCHOBY AN1A crneundukalmmn nosHbIx TpebosaHunii. B faHHOM MeTofe
NoAYepKMBAIOTCA B3aUMOCBA3N MeX/y YaCTUYHbIMU TPeBOoBaHUSAMMN, N OH 0CO6EeHHO 3D EKTUBEH MPU €ro UCMOoNb30BaHUN
4719 UCKTIYEHNS OWNGBOK B 3TUX B3aMMOCBA3AX.
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b.2.2 ®opmanbHble MeToAbl

Llenb — npunoxeHve opManbHbIX MPUHLMMNOB MareMaTu4eckoro 060CHOBaHWS K CO3f4aHuio crneuudukaumm un
peanunsaummn TexHuyeckux Cb cuctem 418 MOBbIWEHUA MOJHOTLI, COr1aCoBaHHOCTU WM NPaBUbLHOCTU cneundmrkaumnm,
N peanusayum cUCTem.

MpumeuvaHud

1 Mopgpo6Hble cBeAeHUsT O KOHKPETHbIX (DOPMasibHbIX MeTofax npuseaeHsl B 6.2.4.

2 CcbIIKM Ha OaHHblii meTog/cpenctBo npuBefeHbl B TOCT 34332.3—2021 (npunoxeHue b, Tabnuubl 6.1, B.2
n B.6).

Onucaxune. dopmasnbHble METOAbLI NPEeAO0CTaBNSAIT CPeACTBa Pa3paboTKM ONMCaHUA CUCTEMbI HA KOHKPETHOM aTane
co3faHus ee cneunukauuym UM NpPoekTMpoBaHus. Takue popMasibHble ONUCaHUsS SBASIOTCA MaTemMaTUYyeckuMu moje-
NAMU PYHKUUN WU CTPYKTYPbl CUCTEMBI.

MpuMeHeHne hopMasibHbIX METO/I0B MO3BO/MSET OAHO3HAYHO ONUCaTb CUCTEMY (Hanpumep, Nto60e CoCTosHWE aB-
TOMaTta MOXeT 6biTb ONUCAHO €ero HayaslbHbIM COCTOSIHMEM, BXOAaMMu U ypaBHEHWUSIMU Nepexoaa aBTomaTta U3 0AHOro co-
CTOSIHUSI B pyroe), YTO CNoCO6CTBYET NOHUMAHUI0 CUCTEMBI.

Bbi6op nogxoasiero hopMasibHOro MeToda siBAseTca TPyAHON 3ajadeli, Tpebytolweli NoSIHOTO MOHUMAHUSA cuUCTe-
Mbl, ee npouecca paspaboTki U paga MateMaTuyeckux Moaenei, NpurogHbIX Ana UCnosb3oBaHus (CM. npumeyaHns).

MpumeyvaHunsna

1 Teopembl Mogenu (OnucbiBaKLMe CBONCTBA) rapaHTMPOBAHHO MPEACTaBAST ONncaHne cUcTeMbl, KOTOpoe obe-
cneuvBaeT ropasfo 6osbliee foBepue, YeM MOLENMPOBaHME, 3akilyvakleecs B HaOMOAEHUM OTAE/bHbIX AeCTBUNA
CUCTEMDbI.

2 K HepgocTatkam hopmMasibHbIX METOL0B OTHOCATCA:

- hMKCMpOBaHHbI ypOBEHb abCTpakLumuy;

- OrpaHMyeHust B NOMy4YeHNN BCeil PyHKLMOHANBHOCTY, KOTOpas OTHOCUTCA K AaHHOMY aTany;

- TPYAHOCTb MOHUMAHWS MOLENN WHXeHepaMu, KOTopble ee peannsyloT;

- 3HauNTesIbHblE YCUUA, HeobxoAuMble AN pa3paboTku, aHannsa v NoAAEPXKN MOAENMN Ha Ha Bcex cTagusax XKL,
CUCTEMBI;

- HefocTaToK aWEKTUBHbBIX MHCTPYMEHTOB, KOTOPblE NOAAEPXUBAIKOT CO3[4aHue 1 aHanu3 Mogenu;

- HeoCcTaToK nepcoHasna, cnoco6Horo paspabdarbiBaTb M aHaNN3NPoOBaTh MOLENb.

3 VHTepec npeacTtaButeneli, 3aHMMarLWnxcs opmasibHbIMM MeTogaMu, 6bl1 ABHO Hanpas/ieH Ha MoAennpoBa-
HMe ueneBoi OyHKLMM CUCTEMbl, YacTo C MPeyMeHbLUeHMeM poau NpobsieMbl 0TKA30yCTONYMBOCTU CUCTEMBbI. Mo3TOMY
cnefyeT Bbl6UpaTb COOTBETCTBYIOLWME hopMasibHble MEeTOAbl, BKIvallwme B ce6s BO3MOXHOCTb pelleHns npobrembl
0TKa30yCTONYNBOCTN CUCTEMBI.

Moppo6Hoe onucaHue faHHOro meToga/cpefcTsa npueeneHo B [39).

b5.2.3 MonydopmasibHble MeTOAbI

Llenb — yeTkoe u nocnefoBaTeflbHOE BbIPaXeEHMEe vacTeil cneumdukaunm cuctemol 418 0O6HaPYXEHUA HEKOTOPbIX
OWKMBOK, YNy eHNA 1 HenpaBuU/IbHOTO NOBEAEHMS.

MpumeyvaHusd

1 CcblnkM Ha paHHblli meTog/cpenctso npueegeHsl B FTOCT 34332.3—2021 (npunoxeHue b, Tabnuusl 6.1, .2 n
B.6) n B FOCT 34332.4—2021 (npunoxeHue A, Tabnuubl A.1, A.2, A.4; npunoxexne b, Tabnuupl b.1, B.7; npnnoxeHune B,
Tabnuubl B.2, B.4 n B.17).

2 B IT'OCT 34332.4—2021 (npunoxeHue b, Tabnunua b.7) npegctaeneH cnucok nonydopmanbHbIX MeTofoB, pac-
LUMPEHHBI C NOMOLLLI APYTUX NOAydopMasbHbIX METOAOB, OTHOCALWMXCS K MO, KOTOpble NepeyncneHbl HNXeE:

- flormyeckme guarpammbl/guarpaMmbl yHKLMOHANbHbLIX 6/10k0B, cM. TOCT 34332.4;

- juarpamMmbl nocnefosaTtefibHOCTU, onucaHHble B TOCT 34332.4,

-AnarpaMmmMbl NOTOKOB AaHHbIX, CM. B.2.2;

- KOHeYHble aBTOMaTbl/gnarpamMmmbl NepexofoB COCTOSAHWNA, cM. B.2.3.2;

- BpeMeHHble ceTn lMeTtpu, cm. b6.2.3.3;

- MOZEe/IM aHHbIX «CYLHOCTb—CBA3b—artpuoyT», cm. b.2.4.4,

- AnarpaMmebl NocnefoBaTesibHOCTM Co0bLWeHnin, cM. 5.2.14;

-Tabnuybl peweHnii/Tabnnubl UCTUHHOCTKU, cM. B.6.1.

Moapo6Hoe onncaHue gaHHOro meTogal/cpeacTsa npueegeHo B [40], [41].

B5.2.3.1 O6wwme nonoxeHns

Llenb — y6eantbca B TOM, YTO NPOEKT COOTBETCTBYET CBOEW chnevuugukaLmm.

OnwucaHue. MonydopManbHble MeToabl NPeACcTaBnAalT cob6olii MeToabl/cpeacTBa CO3faHNA OMNMCaHUSi CUCTEMbI Ha
CTaAnax ee co3gaHus (Hanpumep, NOArOTOBKM crneuudrkalmm, NPoOeKTUPOBAHUS UM KOAUPOBaHKs). B HEKOTOpbIX cryya-
AX ONMcaHMe MOXeT BGbiTb NPOaHaIM3MPOBAHO Ha KOMMbITEPE, WK 471 OTOOPaXEeHUS pas3/IMYHbIX acnekToB NoBeAeHUs
CUCTEMbl MOXET OblTb NpPYMeHeHa aHumauusl. MNpuMeHeHVe aHMMaLuu npugaeT AONOMHUTENBHYH YBEPEHHOCTb B TOM,
YTO cMCTeMa COOTBETCTBYET peasibHbiM Tpe6oBaHMAM U TpebOoBaHUSAM, YCTaHOB/IEHHbIM B crieuudukaLum.
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OnucaHne aByx nonydopmasnbHbIX MeTOA0B npuBedeHo B 6.2.3.2 n 6.2.3.3.
B.2.3.2 KoHeuHble aBTOMaTtbl/gnarpammMbel NnepexonoB
Llenb — mogenvpoBaHue, NpoBepka, 3afaHvue unv peannsaums CTPyKTypbl yNpaBneHnss CUCTEMbI.

MpumeuyaHne — CCbIJIKM Ha AaHHbIN MeTogp/cpeacTBO npuBegeHbl B TOCT 34332.4—2021 (npuioxeHue b,
Tabnuupl B.5, B.7; npunoxenue B, Tabnuupl B.15 n B.17).

OnucaHve. MHOrne cucTeMbl MOTYT 6biTb ONUCAHbl B TEPMUHAX UX COCTOSIHWIA, BXOAOB W AeicTBuiA. Tak, cuctema,
Haxopgslascsa B COCTOAHMM S1, npu NosydyeHUn nHpopmMaumm Ha BXOAe MOXET BbINOMHUTL AelicTBue A v nepelitn B co-
cTosiHMe S2. MNonHoe npeacTaB/ieHne CUCTEMbl BO3MOXHO C MOMOLLbIO ONUCaHUs AelCTBUIA CUCTEMbI B K&XAOM ee COCTO-
AHUN ANS KaXKAOro ee BXoAa. Takylo Mofeflb CUCTeMbl Ha3blBAOT MALUVHOW C KOHEYHbIMWU COCTOSAHUAMM (MAX KOHEYHbIMU
aBToMaTamu). Ee yacto npeactaBAsalOT B BUAE Tak HasblBaeMolW guarpamMbl NepexofoB, B KOTOPOM OTo6paxaeTcs, kak
cucteMa nepexoguT U3 OAHOTO COCTOSIHWA B Apyroe, Wau B BUAE MaTpulbl, B KOTOPOI AN1S KaXAOro COCTOSHMA M BXoga
3a/al0Tcs AeicTBNA NO Nepexoay B HOBOE COCTOSIHME.

Ecnu cuctema cnoxHa uin MMeeT eCTECTBEHHYIO CTPYKTYpY, TO 3TO MOXET ObiTb OTPaXXEHO B MHOrOYpPOBHEBOW
CTPYKTYpe KOHeYHOro aBTomarta. [inarpamma COCTOSHWIA — 3TO TWN guarpaMMbl NepexofoBs, B KOTOPOW paspelleHbl BO-
XEHHble COCTOSIHMA (COCTOsIHME O0ObeKTa MOXET pasfeniaTbCA Ha ABa UAu 60/blie YMC/I0 NOACOCTOSAHWIA, KOTOpble MOryT
pa3BMBaTbLCA NapasniefnibHo, WU, BO3MOXHO, B HEKOTOPbIA MOMEHT BPEMEHU ONATb 06BbEAUHUTLCSA B OAHO COCTOsIHME). [Mpu-
MeHeHne [aHHOro MeTofa yBe/IMynMBaeT LONOMHUTESIbHbIE BO3MOXHOCTU ONUCaHUA Nepexofos, HO YBeNnymBaeT 1 C/OX-
HOCTb, HexenartesnbHyt ana 3/3/M3 CB3C cuctembl. AunarpaMmmMmbl COCTOSHWI MMeET hopMasibHyo (MaTeMaTuyeckyto)
cneundukaunio. fiuarpaMmbl NepexofoB MOryT 6biTb MPUMEHEHbI KO BCEl CUCTeME WM K ee HEKOTOPOMY O6beKTy wan
3/1EMEHTY.

Cneuudmkaumsa nam NpPoekT CUCTeMbl, NPeACcTaBNeHHOW B BUAE KOHEYHOro aBToMaTa, MOryT 6biTb MPOBEPEHbI:

- Ha NOJIHOTY (CMCTeMa WM O06BEKT AO/MKHbI MMETb AeNCTBUE W HOBOE COCTOSIHWE A1 KaXAO0ro BXofa B KaxAoM
COCTOSIHUN);

- COrNacoBaHHOCTb (BO3MOXHO TOJ/IbKO OAHO COCTOSIHWE A1 KaXXA0M napbl COCTOAHWUE/BXOA);

- LOCTMXMMOCTb (He3aBMCUMO OT TOr0, BO3MOXHO WKW HET NepeinT U3 04HOro COCTOSHUS B APYroe C NOMOLLbI0 He-
KOTOpOI NocrneaoBaTeslbHOCTY BXOA0BY);

- OTCYTCTBME GECKOHEUHbIX LMKNOB U TYNNKOBbIX COCTOSSHUIA U T. A,

OTU CBOICTBA BaXHbl AN1A KPUTUYECKMX CUCTEM. VIHCTPYMEHTbI AN 06ecrnevyeHns Takmx NpoBepok nerko paspabo-
TaTb, UCMNOMb3YA pas/iMyHble MOAENN, OCHOBaHHbIE Ha TEOPUM KOHEYHbIX aBTOMaToB (hopmasibHble A3blkM, ceTu MeTtpw,
MapkoBcKue uenu u T. 4.). CyLeCcTBYIOT Takke asiropuTmbl, NO3BONSAOLWME aBTOMATUYECKN TEHEpPMPOBaTb TECTOBbIE MPU-
Mepbl 418 Bepudukaumm peannsalmii KOHEYHbIX aBTOMaTOB WM aHMMauun MOAESIM KOHEYHOro aBTomara. [uarpammbl
nepexofoB 1 guarpaMmMbl COCTOSAHWI WUMPOKO NOAAEPXMBAKOTCA MHCTPYMEHTa/IbHbIMW CpeAcTBaMu, KOTOPble MNO3BOMAIOT
cchopMumpoBaTh W MPOBEPUTL AMarpammbl, a Takxke creHepupoBaTb NPOrpamMmMmHbI Kog ANS peanusauuy ONUMCaHHOTO Ko-
HeYyHoro asTomara.

OHM Takxe MOryT 6biTb NPYMEHeHb! AN1A BblYMCEHWIT BEPOSATHOCTU OTkasa, cMm. b.6 n B.6.

MoapobHoe onucaHne AaHHOro mMeTofa/cpencTsa npuseneHo B [42]—[44].

b5.2.3.3 MogenvpoBaHue BO BpeMeHU ceTamu MeTtpu

Llenb — mopenvpoBaHue COOTBETCTBYHOLWMX acnekToB nosegeHus 3/3/M3 CB3C cucTembl, OLeHKa W, BO3MOXHO,
noBbllWeHVe 6e30MacHOCTU 1 3KCnyaTalMOHHbIX BO3MOXHOCTEN CMCTEMbl NMyTeM MCNOMb30BaHUA aHanm3a 1 NOBTOPHOTO
NPOEKTUPOBAaHMSA.

MpumeuyaHne — CcblIKMW Ha AaHHbIR MeToa/cpeacTBo npuBeAeHbl B TOCT 34332.4—2021 (npunoxeHue B,
Tabnuua b.5, npunoxenne B, Tabnuupl B.7, B.15 n B.17).

OnucaHve. Metog ceTeit MNeTpn ABNAETCA YACTHBIM CllydaeM MeTofa KOHeuYHbIX aBTomartos. CeTn MNeTpu oTHOCATCA
K Knaccy mofenei, onucbiBaeMblX Teopuen rpagos, 1 UCNONb3YKTCA A8 NpeAcTaBieHus nHopmauny 1 ynpasneHuns
noTokamMu B CUCTEMAXx, B KOTOPbIX HabnogaeTca napasnsnennusMm 1 aCUHXPOHHOE MoBefeHne.

CeTb MeTpy — 370 ceTb NO3ULMIA 1 NepexofoB. Mo3uuun MoryT 6biTb MApPKMPOBAHHLIMU WUAW HEMaPKMPOBAHHBLIMMU.
Mepexof cunTalT «akTUBU3MPOBAHHbLIM>», €C/IN BCE €r0 BXOAbl MapKMpoBaHbl. B aKkTMBM3MPOBAHHOM COCTOSHUM MO3ULMK
paspeluaeTcs (HO He TpebyeTcsl) 6bITb «BO36YXAEHHON». ECnmn no3uumsa «Bo3dyxaeHa», TO BXOA, NOCTynawLwmii Ha nepe-
X0, CTAHOBUTCSH HEMAPKMPOBaHHbLIM, & BMECTO Hero KaxAblli BbIXO[ U3 nepexofa OkasbiBaeTcs MapKMpOBaHHbLIM.

MoTeHUManbHbIe OMacHOCTM MOryT ObiTb NPeAcTaB/eHbl B BUAE KOHKPETHbIX COCTOSIHUIA (MapkupoBOK) B Mozenu
cetn MNMeTpu. Mogenb MOXeT OblTb pacliMpeHa ¢ Tem, 4Tobbl 06ecneynTb BO3MOXHOCTU MOAENNPOBAHUA CUCTEM BO Bpe-
MeHU. HecMOoTpsa Ha TO, YTO «Knaccumyeckne» cetn MeTpyu NpMMEHAIT NPEMMYLLECTBEHHO AN MOAENNPOBaHWA MOTOKOB
ynpaBfieHns, CyLWecTBYIOT HEKOTOpPbIE pacluMpeHus mogenu cetu MNetpu gna MoAenupoBaHUs NOTOKOB [aHHbIX.

MoapobHoe onucaHve gaHHOro metogal/cpenctsa npuseneHo B [45], [46].

5.2.4 ABTOMaTu3npoBaHHble cpeacTBa pa3paboTkm creymdmkaunm

B.2.4.1 O6wue nonoxeHus

Llenb — ncnonb3oBaHme opmasibHbIX TEXHUYECKUX METOAOB A1 YNPOLLEHNA aBTOMATUYECKOro 06HapyXXeHUs He-
O[lHO3HAYHOCTEW M NONHOTLI crneumduKkaLmm.
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MpumedaHne — CcblIKM Ha AaHHbIn mMeTop/cpeacTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuubl A.1, A.2; npunoxeHue B, Tabnuubl B.1 n B.2) n TOCT 34332.4—2021 (npunoxeHue b, Tabnvubl B.1 n B.6).

OnucaHue. [laHHbIl MeTog No3BoNsieT co3gatb cneyndukaunio 3/3/M3 CB3C cuctembl B BUAE 6a3bl AaHHbLIX, KO-
Topas MOXeT aBTOMaTU4YeCKn aHan3npoBaTbCA AJ/19 OLEHKN COriaCoBaHHOCTU U MOJHOTLI. VIHCTPYMEHT cneuudunkanmm
Nno3BO/ISET NONb30BaTENIO MCNONBb30BATb aHNMALNI0 Pa3/IMYHbIX acnekToB 3afaHHo cucTemMbl. B o6lwem cnyvae faHHbIl
MeToZ NpuUrodeH ANA noggepXaHusa He TONbKO cTaguy cosfaHusa cneundmkauumn Tpebosanuii k 3/3/M3 CB3C cuctembl,
HO 1 CTaguy NPOEKTMPOBaHMSA, a Takke Apyrux ctaguii XL, cuctembl. HCTpPYMEHTBI cneuyudmkanmii MoryT 6biTb Kiiaccu-
hnumpoBaHbl B COOTBETCTBMU CO CAEAYIOWMMY NYHKTAMW HACTOSALWEro NPUIOXeHUS.

B5.2.4.2 VHCTPYMEHTbI, HE OPUEHTUPOBAHHbIE HA KOHKPETHbIA MEeToA

Llenbs — okasaHue NoOMOLLM NONb30BaTENO B COCTABAEHUN NpaBu/ibHOM cneundukauymm 3/3/M3 CB3C cuctembl ¢
NpYMeHeHNEeM NOACKa3KN 1 (POPMUPOBAHMEM CBSA3N MEXAy COOTBETCTBYIOLLMMUN YaCTAMM.

OnwucaHue. MpuUMeEHeHNe VHCTPYMeHTa A1 CoCTaB/eHns crneuudmkaymini ocBob6oxaaeT nNonb3oBaTens 0T HEKOTO-
poli pyTUHHOW paboThbl 1 NOAAEPXMBAET ynpaBneHne npoekramu. IHCTPyMeEHT He npeacTaBnseT cob60i Kako-nmbo KoH-
KpeTHbI MeToA pa3paboTku cneundukaumii. OTHOCUTENbHAs He3aBMCUMMOCTb Nosib3oBaTeneli 0T MeToga no3BonseT ObiTb
60nee cBOGOAHLIMU MPKU BbIGOPE KOHKPETHOrO METOoAa, HO He3HauuTeslbHO MOMOraeT Mpu cocTaBfeHun cneundukaunii,
4YTO YC/IOXHAET COo3[aHne CUCTEMBI.

B5.2.4.3 Mpoueaypa, OpMeHTUpPOBaHHAsA Ha MOAeNb C MepapxXnuyeckum aHanusom

Llenb — npefoTBpaTUThL HEMOMHOTY, HEOAHO3HAYHOCTL M MPOTUBOPEYMBOCTL B cneuudurkauun, HanpuMep, nomoras
Nosib30BaTes1lo B CO34aHMN NMpaBWIbLHON cneuudmkalmm, obecneyeHmmn cornacoBaHHOCTU MexXa4y OnncaHusiMy npoL.eccos
M [laHHbIX Ha pa3/iMyHbIX YPOBHAX abCcTparnpoBaHus.

OnwucaHue. [aHHblli MeToA faeT dyHKUMOHaNbHOEe MpeAcTaB/ieHne o Heobxogumoi cucteme (CTPYKTYPHbIA aHa-
NN3) Ha pasNnyHbIX YPOBHAX abcTpakumm (cTeneHu ToyHocTu). CyuwecTByeT OFPOMHbIA apceHan Takux Mofesnei: KoHeu-
Hble aBTOMaTbl — K/lacC Takux Mogenei, WUPoKo UCNO/b3yeMbIX A1 ONUCAHUSA NOCTPOEHUS AUCKPETHbIX/LNpoBbIX cu-
cTeM. JudpdhepeHunansHble ypaBHEHNA NO3BONSAKT ONucatb HenpepbiBHble/aHanoroBble cuctemMbl. CTPYKTYPHbI aHam3
NPOBOAAT Ha Pa3/INYHbIX YPOBHAX abCTpakumMm npoLeccoB M AaHHbIX. OueHKa Heo[4HO3HA4YHOCTU W NOSHOTbI BO3MOXHA
MEeXAy nepapxnmyeckumm ypoBHAMMU, a Takke Mexay ABYMS (DYHKUMOHANIbHbIMU eanHuuaMn (MogyisiMun) Ha O4HOM Y TOM
Xe ypoBHe (Hanpumep, n1t060e COCTOSAHME MOAENIN CUCTEMbl ONUCLIBAETCH e HavyaslbHblM COCTOSIHWMEM, BXOJaMu U ypas-
HEHUAMU nepexoga aBToMara M3 O4HOro COCTOSHUA B Apyroe).

MpumeyaHne — Bonpocamy pacCMOTPEHUS MpPU ONUCAHUW, OCHOBAHHOM Ha MOAESNsIX, MOryT ObiTb: YPOBEHb
abCTpakuuu; orpaHuyeHus ANsi NonyvyeHus Bcell (DYHKLMOHa/IbHOCTW, OTHOCSILLENCA K AaHHOMY 3Tany; TPyLHOCTW no-
HUMaHMA MOAENN MpakTukammn (OT YTEHUS CUMHTaKcuca A0 ee MpaBWbHOW MHTepnpeTaunn); 3Ha4YMTeNbHOCTb YCUIWiA, 3a-
TpaumBaeMmbIX Ha pa3paboTky, aHanu3 u Nnoaaepxky Mmogenu Ha Bcem XKL, cuctembl; 4OCTYNMHOCTb 3h(PEKTUBHBIX UHCTPY-
MEHTOB, NOALEPXMBAIOLWMNX cO34aHMe 1 aHanu3 mogenun (paspaboTka Takmx MHCTPYMEHTOB, KOHEYHOo, TpebyeT 60/blnX
ycunuii) n Hanmume cneunannucToB, CNOCO6HLIX paspabaTbiBaTb M aHANN3MPOBaTbh MOAENN.

Moapo6Hoe onucaHne AaHHOro meTtofdal/cpefcrsa NpuBefeHo B [47].

b5.2.4.4 Mopenn faHHbIX «CYUHOCTb — CBSA3b — aTpunbyT»

Llenb — okasaHue nNomoLiM Nofnb3oBaTeNto B CO34aHMN NPaBUNbHON crneuudukaLmm, cocpefoTouns BHUMaHe Ha
06bEeKTax BHYTPU CUCTEMbI U OTHOLLIEHUIA MeXAY HUMM.

OnucaHue. PaccMatpuBaeMyto CUCTEMY OMUCHIBAKOT Kak COBOKYNHOCTb O6GBEKTOB M OTHOLUEHWIA MEXAYy HUMU, Npu-
MEHSI1 MHCTPYMEHT, NO3BONAKOLWMI oNpesennTb, Kakme OTHOWEHUA MOTyT 6biTb MHTEPNpPeTUpOoBaHbl CUCTEMON. B o6lem
cNnyyae OTHOLUEHWUS MexAay O06bekTamu MO3BOJIAIT ONUCbIBATbL MEePapXUYecKyto CTPYKTYpy O6BEKTOB, MOTOK AAHHbIX, OT-
HOLWEeHNs MexXxAay AaHHbIMW W AaHHble, 3aBUCUMble OT KOHKPETHbIX MPOU3BOACTBEHHLIX (TEXHO/IOTMYECKNX) MPOLECCOoB.
OTOT Knaccmyeckuii Noaxo4 paclupsaoT NocpPeacTBOM NPUMEHEHMS ynpasfieHus npoueccamu. Bo3mMoxHOCTU meToda u
nofaepxka nosb3oBaTtenisi 3aBUCAT OT pa3HOO6pasnss MPOUNNIOCTPUPOBAHHbIX OTHOWEHUA. OfAHAKO MHOXECTBO BO3MOX-
HOCTel NpeAcTaBNeHNs CUCTEMbI YCNOXHAET NPUMEHEHNE 3TOT0 MeToAa.

Moapo6Hoe onncaHue gaHHOro meTogal/cpeacTsa npuBegeHo B [48].

5.2.4.5 CTumyn un OTK/IKK

Llenb — oka3zaHue nNomoLy MOJSb30BaTEs0 B CO34aHUN npaBuabHOi cneyudmkaymm 3/3/M3 CB3C cuctembl no-
CpeACcTBOM uaeHTUdMKaunM B3auMOOTHOLEHUI «CTUMY/T — OTK/NK».

OnucaHne. B3anMOOTHOWEHUS Mexay OObekTaMu CUCTeMbl ONpefenialoT B HOTAUUWM «CTUMYIbI» U «OTKIUKU».
Mcnonb3yloT NpoCTOR M Nlerko paclunpsieMblil A3blK, KOTOPbI COAEPXMUT 3NEMEHTbI A3blka, NPeAcTaBnsloWmne 06beKThI,
B3aVIMOOTHOLLEHWS, XapakTepUCTUKN U CTPYKTYpbI.

B.2.5 Tabnuuya KOHTPOJ/IbHbIX MPOBEPOK

Llenb — paccmoTpeHue v ynpaBneHne KpUTUYeCKMMU OLeHKaMun Beex BaxHbIX acnektoB 9/3/M3 CB3C cuctembl Ha
cTtagum XKL, obecneumBas mcyepnbiBalOLLNA OXBAT acnekToB 6e3 yCTaHOBEHUS TOYHbIX TpeboBaHuiA.

MpumeyaHne — Ccbl/IKMW Ha faHHbIli meToa/cpeacTBo npuBefeHbl B FOCT 34332.3—2021 (npunoxeHue b,
Tabnuubl B.1, 6.2 n 6.6) n B FTOCT 34332.4—2021 (npunoxeHune A, Tabnuua A. 10; npunoxeHue b, Tabnvua b.8; npuno-
XeHue B, Tabnumuybl B.10 n B.18).
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OnucaHve. Cneunanuct, 3anonHAKLWMA Tabnuuy KOHTPOSbHbIX MPOBEPOK, AO/HKEH AaTb OTBET Ha psag BOMPOCOB.
MHorne BOMPOCHI HOCAT 06N XapakTep, W OLEHLLUK AO/KEeH MHTepnpeTMpoBaTb UX Kak Hanbonee NOAXOAsALLME K KOH-
KpeTHoW oueHuBaemoli 3/3/M3 CB3C cucteme. Tabnvubl KOHTPO/IbHLIX MPOBEPOK A0MNYCKAETCSA WCMO/b30BaTb Ha BCEX
ctaguax nonHoro XL 3/3/M3 CB3C cuctembl 1 XL, CB3C MO. Takue Tabnuupbl, B YHaCTHOCTU, NOME3HbI B KAYECTBE WH-
CTPYMEHTa AN15 OUEHKN (DYHKLMOHAIbHON 6e30NacHOCTH.

[nsa cokpalleHnsa LWMpoKoro pasHoobpasus NpoxoAsalnx NoATBEPXAEeHNe COOTBETCTBMA CUCTEM GONbLUMHCTBO Ta-
611, KOHTPOJIbHbIX NPOBEPOK COAEepXaT BOMPOCHI, KOTOPble NPUMEHUMbl KO MHOTMM Tunam cuctem. Mo3aTomy B UCNOMb-
3yemoli Tabnvue KOHTPOJIbHbIX MPOBEPOK MOXET 0Ka3aTbCs MHOXECTBO BOMPOCOB, KOTOPble He YMECTHbI A1 KOHKPETHOW
CUCTEMbI U JO/MKHbI 6bITb UTHOPMPOBaHbLI. KpOMe TOro, MOXET TakXe BO3HUKHYTb He06X0AUMOCTb AOMNONHUTL CTaHdapT-
Hyl0 Tab/nLy KOHTPO/IbHLIX NPOBEPOK BONpocamu, CneunasbHo OPMEHTUPOBAHHLIMU HA KOHKPETHYIO CUCTEMY.

Mcnonb3oBaHue TabanLbl KOHTPO/IbHbLIX MPOBEPOK B 60/bLUEl CTENEHN 3aBUCUT OT 3KCMEPTHOW OLEHKN W CYXAEHUS
cneuunanucTa, KOTopblil BbibnpaeT 1 npuMeHseT Tabnvuy KOHTPO/IbHbIX NPOBEPOK. MPUHATbIE UM peLleHUss OTHOCUTE/TbHO
BblGpaHHbIX(0i) Tabnuu(bl) KOHTPOJbHLIX NMPOBEPOK W NOGblE AOMOSHUTENIbHbIE UAW UTHOPUPYEMbIE BOMPOCHI AO/DKHbI
6bITb NOSIHOCTHID 060CHOBAHbI U AOKYMEHTa/IbHO 0hOopMIeHbl. Heo6XxoANMMO CTPEMUTHLCA K TOMY, YTOObI Npu nepecMoTpe
Tabnu1L, KOHTPO/IbHbIX NPOBEPOK rapaHTUPOBasIOCh NOAYYEHNE OHUX U TeX Xe pe3ynbTaToB Npu UCMO/Ib30BaHUN OOHUX U
Tex e KpuTepues.

OonucaHne cucTeMbl B 3anO/IHEHHON Tab/imue KOHTPOJIbHbIX NPOBEPOK AO/MKHO OblTb MakCUManibHO KpaTkum. Mpu
HE06X0AMMOCTM MCHEPNbIBAKLLETO 060CHOBAHMSA OHO AO/HKHO 6biTh faHO B BMAE CCbIJIOK HA AOMNOHUTE/IbHbIE LOKYMEH-
Tbl. 4N AOKYMEHTUPOBAHMA pe3y/ibTaToB KaXAoro Bompoca CrefyeT UCMNOJb30BaTb OTBET «YCMNELWHO», «He YCMeLHOo»
WM «HeJoCcTaTovyHO yb6eanTesibHO», 60 aHanorMyHblili Habop OTBETOB. Takas NakOHWYHOCTb 3HAYMTENbHO ynpouiaet
npoueaypy oopM/IeHNs OOLLEr0 3ak/l0HYEHUA Pe3y/IbTaToB OLUEHKN B BUAe Tabnuubl KOHTPOJIbHBIX NPOBEPOK.

Moapo6bHoe onucaHne gaHHOro metoga/cpepctsa npuseaeHo B [30], [49]—[54].

Bb.2.6 2JkcnepTtmnsa cneundukaymnm

Llenb — ncknyeHne HeKOMMIEKTHOCTU U NPOTUBOPEUYNBOCTI cneuudmkalmm.

MpumeuyaHne — CcblIKMW Ha AaHHbIA mMeToa/cpeacTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuubl B.1 n B6.6).

OnucaHne. kcnepTn3a — 3TO 06WMIA MeTog aHanusa cneumdukaumm 3/3/MD CB3C cuctembl AN ee pasHOCTO-
POHHEN OoueHKKN, ocyllecTBseMas He3aBUCUMOW Tpynnoi 3KCnepToB. JKCNepTbl Takoi rpynnbl 3ajalT BOMNPOChHl pas-
paboTunky, KOTOPbIA AO/MKEH AaTb UM yAOB/IETBOPUTENbHbIE OTBETbl. AHaNN3 AO/MKEeH (N0 BO3MOXHOCTU) NMPOBOAUTLCSA
rpynnoii aKcnepToB, KOTOpas He NpuvHUMasna y4yactus B co3gaHuun cneuudomkauun. Tpebyemas cTeneHb He3aBUCUMOCTU
oueHkn onpegensetca YINb, 3agaBaeMbiMy 418 CUCTEMbl. [pynna He3aBUCUMbIX IKCMEPTOB A0/MKHA 6biTb cnocobHa pe-
KOHCTPYMpPOBAaTb 3KCM/yaTaumoHHY0 YHKLUMIO CUCTEMbI 6e3 CCbINIOK Ha Ntobble nocneaywwme cneuyndurkauun. Cneuna-
JINCTBI TPYNMblI HE3AaBUCUMMbIX 3KCNEPTOB A0/HKHbI Takke yoeanTbCa B TOM, YTO OXBayeHbl BCe YMECTHbIEe acnekTbl 6e3onac-
HOCTU W TEXHUYECKUE acnekTbl IKCMyaTauMoOHHbIX N OpraHM3aLoHHbIX Mep. O6WniAi MeTos aKkcnepTusbl cneumdukalmmn
[JoKasan Ha npakTUKe CBO BbICOKYI 3P EKTUBHOCTb.

MoapobHoe onucaHne gaHHOro metogal/cpenctsa npusegeHo B [51], [55].

B.3 MpoekTnpoBaHne u pasdpaboTka 3/3/M3 CBE3C cuctembl

FnaBHas Uenb — co3gaHue HagexHoro npoekra 9/3/M3 CB3C cuctembl B COOTBETCTBUU CO cneuundurkaymneil.
B.3.1 CobntogeHne pyKoBoAsWMX MaTepmnasioB U cTaHAapToB
Llenb — y4yeT Tpe6oBaHWii CTaHAAPTOB CEKTOPOB NPUMEHEHUSI (HE paccMaTpMBaeMbIX B HACTOSILLLEM CTaHAapTe).

MpumeuaHune — Ccblka Ha AaHHbIi MeToa/cpeAcTBo npuBedeHa B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuua b.2).

OnucaHne. Bo Bpems npoektupoBaHusa 3/3/M3 Cb3C cuctemMbl AOMKHbI ObiTb COCTAB/IEHbI PYKOBOAALINE MaTepK-
anbl, NPUMEHEHNE KOTOPbIX AO/HKHO MPUBOAUTL K CO3L4aHUI0 CUCTEM, MPaKTUYeCKn He MMeLmnx cboes 1 ynpoLaroLmnx
nocnegyrouiee noATBepxaeHne cooTBETCTBUA. Takue pykoBoAsLWMe matepuasnbl MOryT ObiTb YHMBEpPCasbHbIMU, Creuu-
PUYHBIMY ANA NpoeKTa MW TONbKO ANA OTAENbHOro atana npoekTa.

MoapobHoe onucaHne faHHOro MeTogal/cpenctsa npusegeHo B [30].

5.3.2 CTpyKTypHOE npoekTupoBaHue

Llenb — cHmXeHne cnoxHoctn npoektuposauunsa 3/3/M3 CB3C cuctembl NOCPeACTBOM CO3[aHMsA mMepapxuye-
CKOW CTPYKTYPbl YaCTUUHbIX TPEOOBAHUI; UCK/OYEHME OWMOBOK B3aMMOCBSA3en Mexay TpeboBaHUAMN; yNpoLLeHne Bepu-
dhukaumn.

MpumeyaHne — CcblIKM Ha AaHHbIA mMeToa/cpencTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuusl 6.2 n b.6).

Onwucaxue. Mpu npoekTupoBaHum AC crieflyeT UCnosib3oBaTb KOHKPETHbIE KpUTEPUM UM MeTodbl. Hanpumep, Mo-
XeT NoTpe6oBaThCs:

- MPOEKTMPOBaHUE MepPapXUYeckn CTPYKTYPUPOBAHHbLIX CXEM;

- UCNO/Ib30BaHWE M3FOTOB/IEHHBIX U MPOBEPEHHbIX YacTell CXeM.
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Mpu npoektupoBaHun MO Mcnonb3oBaHMe CTPYKTYPHbIX CXEM Takxe MO3BONSET co34aTb O4HO3HAUYHYH CTPYKTYpPY
nporpaMmmHbIX Mogynei. B gaHHOW CTpykType oTobpaxatoTcs B3aMMOCBA3b MOoAy el 4pyr ¢ APYrOM, KOHKPETHbIE AaHHble,
KOTOpble NepefarnTcs Mexay MOLY/AMU, U KOHKPeTHOe ynpassieHne, CYLecTBYyloLlee Mexay MOAy/IaMu.

Mopgpo6Hoe onncaHne gaHHoro metogal/cpeacTtsa npueegeHo B FOCT IEC 61082-1, [52]—[54], [56].

B5.3.3 Vcnonb3oBaHne fOCTOBEPHO UCMNbITAHHbLIX KOMNOHEHTOB

Llenlb — CHMXeHne pucka MHOTMX OPUTMHASIbHBLIX U HeobHapyXunBaemMbix oTka3os 3/3/M3 Cb3C cucrtemsl nocpes-
CTBOM WCMO/Mb30BaHNSA KOMMOHEHTOB C KOHKPETHbIMU XapakTepucTukamm.

MpumeuvaHne — CcblIKM Ha AaHHbI meTop/cpeacTBO npuBedeHbl B TOCT 34332.3—2021 (npunoxexune b,
Tabnuubl 6.2 n BE.6).

OnucaHue. Bbi6op AOCTOBEPHO UCMbITAHHbIX KOMMOHEHTOB AN Uesneil 6e30NacHOCTM BbIMOSIHAETCA NPou3BoAuTe-
NIeM B COOTBETCTBUU C HAAEXHOCTbIO KOMMOHEHTOB (Hanpumep, UCNosib30BaHWe NPOBEPEHHbIX TecTupoBaHuem gmsnye-
CKUX MoAynein Ans yAoBNEeTBOPEHUS BbICOKMX TpeboBaHMil 6€30NacHOCTU WU XpaHeHWe OTHOCALLMXCA K 6e30nacHoCTH
nporpamMm TONbKO B 6e3onacHoil namaTtun). ObecneyveHre 6e30NacCHOCTM NaMATU MOXET OTHOCUTLCSA K HeAOMNyLWeHWI0 He-
CaHKLMOHMPOBAHHOIO AOCTYNa K MamsaTy, BAWSHWIO HECAHKLMOHUPOBAHHONW cpeAbl (3NeKTpoMarHMTHass COBMEeCTUMOCTb,
paguauma 1 T. n.), a Takke K OTK/IMKY KOMIMOHEHTOB B C/llyYae BO3HUKHOBEHUS OTKa30B.

Mogpo6Hoe onncaHne gaHHOro meToga/cpeacTea npueegeHo B [57].

5.3.4 MopynbHOe npoekTupoBaHune

Llenb — yMeHbLWNTb CAOXHOCTL U n3bexatb c6oes 3/3/M3I3 CB3C cuctembl, CBA3aHHbLIX C B3aMOAENCTBMEM MEX-
Ay noacucremMamu.

MpumeyaHne — CcCblIKM Ha faHHbI meTog/cpeacTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxexune b,
Tabnuubl 6.2 n BE.6).

OnucaHue. Kaxpaas nofcucTeMa Ha BCEX YPOBHSIX MPOEKTUPOBAHUA YETKO ONpefesieHa 1 orpaHuyeHa rno pasmepy
(Tonbko He6onbWMM HabopoM hyHKUMA). UNHTepdeiicbl mexay noAcucTeMammn BbINOMHAKT MakCMMasibHO MPOCTbIMU Y
nepeceyeHus (pasgensiemble gaHHble, 06MeH nHdopmaumein) MUHUMU3MPYIOT. CAOXHOCTb OTAE/bHbIX NOACUCTEM TaKxe
OorpaHnyYnBaloT.

Moapo6Hoe onucaHne gaHHoOro meTtogalcpefcTsa npueegeHo B [56], [58].

5.3.5 Cpeacrtsa aBTOMaTM3nNpOBaHHOIO NPOEKTUPOBaHUA

Llenn — 6onee cuctemaTuyeckoe BbINOSIHEHNE MpoLeccoB npoekTupoBaHusa 3/3/M3 CB3C cuctembl; BKIOYEHME B
NPOEKT NOAXOAALLUNX aBTOMATUYECKN CKOHCTPYUPOBAHHbIX 3/1IEMEHTOB, YXX€ CO3[aHHbIX U NPOBEPEHHbIX.

MpumeyaHne — CcblIKM Ha faHHbIli meTog/cpeacTBo npuBefeHbl B TOCT 34332.3—2021 (npwaoxenue b,
Tabnuubl 6.2 n 6.6) 1 B FOCT 34332.4—2021 (npunoxeHue A, Tabnuua A.4).

OnucaHue. B npouecce npoektuposaHnsa AC u MO cnegyeT ncnonb3oBaTb cpefcTBa aBTOMaTU3MPOBAHHOIO Mpo-
ekTupoBaHua CAIP, ecnn OHW AOCTYMNHbI U WX UCMO/Ib30BaHNEe 060CHOBAHO C/IOXHOCTbI CUCTEMbl. KOPPEeKTHOCTb npu-
MEHEHNA Takux CPpeAcTB JO/MKHA ObliTb MPOAEMOHCTPUPOBAHA MpefoCcTaB/eHNeM pe3yfbTaToB KOHKPETHbIX UCMbITaHWiA,
onucaHua 06LIMPHONI NpPeabICTOPUN YCNELWHOro NCNob30BaHns NMMb0o pesynbTaToB He3aBUCHMMON BepudvKaLuMm NpoeKTu-
pyemoii CBC.

Ansa ux nHTerpauun Heo6xoAMMO BbIGMpaTb MHCTPYMEHTbl NoAAepXKU. VHCTpyMeHTbl NogaepXkn BbibupaloT B CO-
OTBETCTBUUN C UX YPOBHEM WHTErPUPYEMOCTU. VIHCTPYMEHTBI CUMTAIOT UHTErPUPYEMbIMU, €C/IM OHW COBMECTHO paboTaroT
Tak, YTO BbIXOAHble AaHHble OAHOI0 WHCTPYMEHTa Mo CoAepXaHutio 1 opmaty noaxoaaT ANs aBTOMaTUYeCcKoro BBOAA
B C/leyloWwmnii UIHCTPYMEHT, YTO MPUBOAMT K MUHUMU3ALMN BO3MOXHOCTU BHECEHUSA OLIMOGKM 4esioBEKOM B MNpoLecce ero
paboTbl C MPOMEXYTOUHbIMU pe3yfbTaTamu.

Moppo6Hoe onucaHve gaHHOro mMetogdal/cpeactsa npueegeHo B [59], [60].

5.3.6 MogenupoBaHune

Llens — npoBegeHne cuctemaTmyecknx 1 nosiHbIX NPoBepokK yHKUMoHnpoBanua 3/3/M3 CB3C cuctembl Ansa Kop-
PEKTHOro 3afaHna PyHKUMOHAasbHbLIX U pasMepHbIX XapakTepUCTUK UX KOMIMOHEHTOB.

MpumeyaHune — CCbUIKM Ha AaHHbIR mMeToa/cpencTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuubl 6.2, 6.5 n B.6).

OnucaHne. PYyHKUNIO CXeMbl, peanusywlyto 3/3/M3 CB3C cuctemy, UMUTUMPYIOT Ha KOMMbIOTEPE C NOMOLLbLIO 3a-
nporpaMMupoBaHHOli Mofenn ee nosegeHns. MoBegeHNe KaXA0ro KOMMOHEHTa CXeMbl MOLEIMPYIOT OTAE/bHO, U OTKANK
CXeMbl, B KOTOPYK OH BXOAUT, aHa/IM3MPYIOT Npy 3a4aHumn npeaesbHbiX 3Ha4YeHUn napameTpoB 418 KaX40ro KOMMNOHEHTa.

B5.3.7 MpoBepka (0630p 1 aHanNn3)

Llens — BbIsIBfieHME paccorniacoBaHus Mexay cneyudukaumen n peannsaunen 3/3/M3 CbB3C cuctemsl.

MpumevyaHne — CcblIKM Ha AaHHbI mMeTog/cpeacTBo npuBefeHbl B FOCT 34332.3—2021 (npwaoxeHue b,
Tabnuupl 6.2 n B.6).

OnucaHue. MNpoBepsoT 3agaHHble yHKuun /3/M3 CB3C cuctembl. OueHMBalOT COOTBETCTBME TpeboBaHUAM,
npvsegeHHbIM B cneuudukauun. JSliobble BONPOCHI, CBA3aHHbIE C CO34aHUEM U UCMNOb30BaHNEM NPOAYKUUN, JOKYMEHTU-
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pYHOT, UTO6bI OHM MOrK 6GbITb paspelleHbl. B 0TiMuMe OT CKBO3HOrO KOHTPOJIS BO BpPeMs Npouefypbl NPOBEPKA NPOEKTU-
POBLLMK CUCTEMbI MACCUBEH, a 3KCMEePT aKTUBEH.

Moapo6bHoe onucaHne gaHHOro metoga/cpegctesa npuseaeHo B [55], [58], [59].

B5.3.8 CKBO3HOW KOHTpPO/b

Llenb — BbISIBNEHNE paccoriacoBaHns mexay cneuudukaymeli n peanusauneii 9/3/M3 CB3C cuctemsl.

MpumeuyaHne — Ccblnka Ha AaHHbIA MeToa/cpeactBo npuBegeHa B NOCT 34332.3—2021 (npunoxeHue b,
Tabnuua b.6).

OnucaHuve. MpoBepsaloT 3agaHHble hyHkunn 3/3/M33 CBC. OueHnBalOT COOTBETCTBUE CUCTEMBI TpeboBaHMAM, Npu-
BeAEHHbIM B cneundukauun. Bce Bbi3biBaloWwMe COMHEHME CUTyauuy Npu peanu3auuMnm 1 UCMOMNb30BaHWM U3LENWn [o-
KYMEHTMPYIOT B LeNsaX UX nocnefymouiero paspelleHus. B otnmume ot npoueaypbl npoBepku (6.3.7) BO BpeMsi CKBO3HOMO
KOHTPO/IS1 NPOEKTUPOBLLUK AO/MKEH OblTb aKTUBEH, a 3KCMEepPT — MacCUBEH.

MoapobHoe onucaHve faHHoro metogal/cpenctsa npueeneHo B [59].

B.4 Mpoueaypbl aKcnayaTauum n TeEXHNYECKOro ob6cnyxmBaHua 3/3/M3 CB3C cuctemsl

FnaBHas uenb — paspaboTka npouenyp, KOTOpble UCKAYalT OWNOKM BO BPEMS 3KCnyaTauum u 06CnyXxunBaHus
3/3/N3 cucremsl.

B.4.1 WNHCTpyKuMM No aKcnsyataynum n TEXHNYECKOMY 06CyXXUBaHUO

Llenb — nckntoyeHne owmboK BO BpeEMs aKcnayatauum n TexHnyeckoro obenyxusanunsa 3/3/M3 Cb3C cuctemsl.

MpumeuaHune — Ccbika Ha AaHHbIi MeToa/cpeacTBo nmpuBedeHa B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuua b.4).

OnucaHve. NHCTPyKUMM NOMb30BaTesns CoAepxXar BaxHyr MHopmMauuio 0 cnocobax MCnonb30BaHMA U TeXHuue-
CKOro 06CnyXuBaHNs cucTemM. B 0cobbIX cnyyasx 3TV MHCTPYKUMM MOTYT COAepXaTb Takke npumepbl 06wWmnx cnocobos
ycTaHoBku Cb cuctem. Bce MHCTPYKUMU [O/MKHBI GbITh BbINOSIHEHBI NIETKO BOCMPUHUMAEMbIMU. [ ONUCaAHWUSA CNOXHbIX
npoueayp 1 3aBUCUMOCTEN cnegyeT UCNONb30BATb PUCYHKM N CXEMBI.

MoapobHoe onucaHne gaHHOro metoga/cpeactea npueegeHo B [30].

b.4.2 Ypo6cTBO AN nonb3oBartens

Llenb — cHmxXeHune croXHocTu akcnayaTtauymm 3/3/M3 CB3C cuctem.

MpumeuyaHne — Ccbiika Ha AaHHbI MeToa/cpeactBo npuBegeHa B NOCT 34332.3—2021 (npunoxeHue b,
Tabnuua b.4).

OnucaHwue. MpaBuabHOCTL 3kcnayaTauum 9/3/MS CB3C cucTem B onpeAesieHHoN cTeneHn 3aBUCUT OT onepaTopa.
PaccmaTprBasi KOHKPETHbI NPOEKT cucTeMbl U paboyero mecta, NpoekTUpoBLUKNK D/3/MI3 CB3C cucTeMbl AO/MKEH npe-
LyCMOTpeTh:

- He06X04MMOCTb MUHUMAa/ILHOTO BMeLLaTe /IbCTBa Ye/10BEKa;

- Hanbosiee NPOCTOin cNoco6 HeO6XOAMMOrO BMELLATENbCTBA,;

- MUHMMM3ALMI0O NPUYUHEHUS Bpeda 13-3a ownbok onepaTtopa;

- 3proHoMuyeckme TpeboBaHUA NpU NPOEKTUPOBAHUW CPEACTB BMeLaTenbCTBa U UHANKaLUN;

- NPOCTblE, UMEILLME HYETKY0 MapkKUPOBKY U yA06HbIE A4/19 MCNONb30BaHUSA CpeacTBa oneparTopa;

- obecneyeHne HenepeHanpsHKeHHOCTU onepaTopa faxe B 3KCTpeMasibHOW cuTyauuu;

- agantauuio obydyeHus npouegypam v cpefcTBam BMellaTeNbCcTBa oneparopa B NPOLECcC K YPOBHAM €ro 3HaHuii 1
MoTMBaL M.

BA3 Y[o6CTBO TEXHMYECKOTO 06CAYXUBaHUSA

Llenb - ynpouieHvne npoueaypbl TeXHU4eckoro obcnyxmnsanus 3/3/M3 CBE3C cuctembl U NpoekTUpoBaHne Heobxo-
AVMbIX cpeacTB ANna apeKTUBHON ANArHOCTUKM U PEMOHTA.

MpumeuaHue — Ccbika Ha AaHHbIi MeToa/cpeacTBo npuBedeHa B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuua b.4).

OnucaHve. TexHnyeckoe 06CNyXMBaHNE U PEMOHT 4acTo NPOBOAAT B C/IOXHbIX YC/IOBUAX OfPaHUYEHUs npejerib-
HbIX CPOKOB WX BbINOJIHEHUSA. [T03TOMY NpoekTUpoBLMK 3/3/MI3 CB3C cuctembl [OMMKEH NPefyCMOTPeTb:

- 4yTOObI CpeacTBa, OTHOCALLMECH K TEXHUYECKOMY 06CNyXMBaHUI0, TpeboBa/IMCb Kak MOXHO pexe unu Boobue He
TpeboBanuce;

- YTO6bI MCMNO/Mb30BANUCL [OCTATOYHO YYBCTBUTE/IbHbIE W JIETKO YyNpaBnsemble AnarHoCcTupylwne cpeactsa aons
Hens3beXxHbIX PEMOHTOB, BK/OYawLme B ceba BCce HeobxoaMMble UHTepdelichl;

- 4yTO6bI 60 AOCTATOYHO BPEMEHN (ec/n OTAe/bHblE CPefCTBa AMAarHOCTUKM Heo6XxoaMMo paspaboTatb Wan npu-
obpecTtn).

B.4.4 CokpalieHne paboT Ha cTagun akcnayartauum

Llenb — cHU3nTb akcnayaTauMoHHbIe BO3MOXHOCTU AN 06bl4HOro nosb3osatens 9/3/M3 CB3C cuctemsl.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeTop/cpeacTBo npueegeHsl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuubl 5.4 n B6.6).
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OnucaHue. Mpy 3TOM NOAXOAE CHUXAKT 3KCNAyaTauNOHHbIE BO3MOXHOCTM CUCTEMbI NOCPELCTBOM:
- orpaHMyeHus onepaunii B paboumx pexvmMax, HanpuMmep, KomMyTaTtopamu Kiue;

- OrpaHnyeHunsa ymcsna MCnosb3yemMblX B paboTe 3/1IEMEHTOB;

- OrpaHMyeHuns yncsa BO3MOXHbIX B 06LEM c/yvyae pabounx pexumos.

Moapo6bHoe onncaHue gaHHOro metoga/cpeactea npueegeHo B [30].

B.4.5 3kcnnyataumsa TONIbKO KBaIMPULNPOBAHHBIM OMepaTopom

Lienb — uckioveHne oTkasoB, 06YCI0OBNEHHbIX OWMBKamMn oneparopa.

MpumevaHne — CcblIKM Ha AaHHbI mMeTop/cpeacTBO npuBegeHbl B TOCT 34332.3—2021 (npunoxexue b,
Tabnuupl 6.4 n B.6).

OnucaHune. Onepatop 3/3/M3 CB3C cuctem fo/mMKeH 6biTb 06YYEH A0 CTENEHU, COOTBETCTBYHOLLEA YPOBHIO CMOX-
HOCTM U YMB 3Toi cucTembl. B obyyeHne BXOAMT M3y4eHWe OCHOB Npolecca 3KcnayaTauum CUCTEM U B3auMOCBA3el
mexay 3/3/M3 Cb3C cuctemamu n YO.

Moapo6Hoe onucaHne gaHHOro meTogal/cpeacTsa npueegeHo B [30].

b.4.6 3awwTta OT OWMOOK onepaTopa

Llens — 3awmrta 3/3/M3 CB3C cnctembl OT BCeX BMAOB OWKOGOK oneparopa.

MpumeyaHne — CcblIKM Ha faHHblli meToa/cpeactso npuBefeHbl B FOCT 34332.3—2021 (npwnoxeHue b,
Tabnuubl 6.4 n B.6).

OnwncaHue. JloxHble BXOfAHble coobLieHMs (3HayeHWe, Bpems U T. A.) oBHapyXuBalT NPOBEpPKaMW KX JOCTOBEp-
HOCTM WM C NOMOLLLK KOHTponepa YO. [ns Toro 4Tobbl 06beAnHUTL 3T CPeACcTBa B MPOEKTe, HE06X0AUMO Ha caMOM
paHHeM aTane onpefennTb, Kakne U3 BXOAHbLIX COOOLLEHMI BO3MOXHbI U KakMe 4onyCTUMbI.

Bb.4.7 3awwnTa oT Mmoandmkauuni

Llenb — 3awuta 3/3/M3 CB3C cuctembl oT mogudmkaunini AC TeXHUYECKMMM cnocobamu.

MpumevyaHne — CcblIKM Ha faHHblli meTog/cpeactBo npuBefeHbl B TOCT 34332.3—2021 (npuiioxeHue A,
Tabnuubl A.17 n A.18).

OnucaHue. Mogudmkauny wam mMaHunynaumnm obHapyXusaloTCA aBTOMaTUyecku, Hanpumep, NpoBepkamu A0CTO-
BEPHOCTWN CUTHaNO0B AAaTUMKOB, OOHapYXXeHMeM TEXHWYECKMM NPOLLECCOM U aBTOMAatuyeckMMu Tectamu nycka. Ecnmn obHa-
pyXeHa mMogudmKaums, BbINOHAETCA 3KCTPEHHOe AeicTBue.

b5.4.8 MNoaTBepxaeHve BBOAA

Llens — o6HapyxeHune owmnbok caMmmmM ornepaTtopomM Bo BpemMsi paboTbl 3/3/M3 CB3C cucrtemsl, go aktusmnsauumn YO.

MpumedaHne — CcCblIKM Ha faHHbIN mMeTog/cpencTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnmupl A.17 n A.18).

OnucaHune. VHopmauns, seoguman n3 3/3/M3 CB3C cuctemsl B YO, npeacraBnseTca onepatopy 40 nepejayu
B YO c Tem, 4YT06bl oneparop Mmesn BO3MOXHOCTb OGHapYXWTb U UcnpasBuTb ownbkn. CUCTEMY NPOEKTUPYIOT Tak, YTOObI
OHa Morna pearmpoBaTb Ha HenpaBW/bHble, CaMOMPOU3BO/bHbIE AECTBUA onepaTopa W yUuTbliBaTb HWXHUE/BEpXHUE
npegenbl CKOPOCTU W Hanpas/ieHWe peakuuu onepatopa. OTO MO3BOMAET UCKIIOYUTL, Hanpumep, 6onee GbICTPoe, YeMm
npegnonaraeTcs, HaxaTvne KiaBull ONepaTopoM, M HACTPOMUTb CUCTEMY Ha BOCMPUSATME ABOMHOrO HaxaTus KiaBWLLW Kak
OfMHapHOe UNW ABOWHOE 3a CYeT TOro, YTo cuctema (M306paxeHne Ha aKpaHe) CAWULWKOM MejJ/IeHHO pearvpyeT Ha paso-
BOe HaxaTue knasuwu. NocnegoBatenbHOe HaxaTne OAHOM U TON Xe KNaBuLW Npu BBOAE KPUTUYECKMUX AaHHbIX AO/HKHO
BOCMPMHUMATLCS CUCTEMOI Kak 0AHOPa30Boe; HaxaTue knasuw «Beoa» (Enter) nnn «fa» (Yes) HeorpaHn4eHHoe 4ncio
pas He JO/IKHO NPUBOANTL K HApyLIeHMI0 6e30NacHOCTU CUCTEMBI.

JomkHbl 6bITb NPeaycMOTpeHbl Npoueaypbl POPMUPOBAHNSA BPEMEHHbIX May3 C BO3MOXHOCTbIO Bblbopa pasHbIX
OTBETOB (4a/HeT U T. N.) ¢ TeM, 4TOoObl 06ecneynTb pe3epsB BpeMeHU 4/ pasMblll/IeHUss onepartopy, a CUCTEME — PeXnm
oXungaHus.

Nio6as nepesarpyska N3 CBE3C cuctembl genaet aTy cuctemy yassumoin, ecnm AC un MO He cnpoekTUpOoBaHbl C
y4eTOM [aHHOl cuTyaLuu.

B.5 UHTerpayma 3/3/M3 CB3C cuctemsbl

[naBHasa uenb — uckn4veHne otkaszoB 3/3/M3 CB3C cuctembl Ha CTagum UHTerpauun n obHapyxeHune noobbIX OT-
Ka30B BO BPeEMS 3TOI W npebiaywieli ctaguii.

B.5.1 ®yHKUMOHa/IbHOE TecTupoBaHune

Llenb — ob6HapyXeHune 0TKa30B Ha CTaausx co3gaHusa cneundukayum n npoektnposaHuns 3/3/M3 CB3C cucremsi;
VCK/l0YeHNe 0TKa30B BO Bpema peanusaunn v nHterpaunn ee AC n Mo.

MpumedyaHne — CcblIKM Ha faHHbI meTog/cpeacTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxexune b,
Tabnuubl 5.3 n 6.5) 1 B FTOCT 34332.4—2021 (npunoxeHue A, Tabnuubl A.5—A.7 n npunoxenune b, Tabnuupl 6.5—6.7).

OnucaHune. B npouecce yHKLMOHANLHOTO TECTUPOBAHUS ONPeaensiioT, LOCTUTHYThI 1M 3alaHHbIE XapakTepUCTUKK
cucTembl. B cucTemy nocTynarT BXOAHble AaHHble, KOTOpble afieKBaTHO XapakTepu3yloT 06blYHOEe BbINOSIHEHWE onepa-
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uvin. Habnopaemoble BbIXOAHbIE pe3yfbTaTbl CPaBHUBAIOT € 3afaHHbIMK B cneundukaumn. OTKAOHEHUSA OT cneumdukalmmn
N yKasaHWs Ha HeNoJIHOTY cneundurkauumn OKyMeHTanbHO 0IOPMISIOT.

®YHKLMOHANIbHOE TeCTMpOBaHWe 3/IeKTPOHHbIX KOMMOHEHTOB, MpeAHa3HayYeHHbIX A7 MHOrOKaHa/bHOW apXuTek-
Typbl, 06bIYHO BK/IOYa@ET B cebs NPOMbILINEHHbIE KOMMNOHEHTbI, Kaxblii U3 KOTOPbIX NMOCTaBLUUK YXe NpoTecTupoBas U
npeaBapuTesibHO NOATBEPANA COOTBETCTBMUE. [TOMMMO 3TOro, pekoMeHAyeTCs, YToObl MOKYMNHblIE NMPOMbILIEHHbIE KOMMO-
HEeHTbl 6blIM NPOTECTMPOBAHbLI B COYETAHUWN C APYTUMU KOMMOHEHTaMy NocTaBLiuKa M3 TOl Xe NnapTuu, YToObl BbIABUTH
HencnpaBHOCTW FPYNMoOBOro TUNa, KOTopble B MPOTUBHOM Cllydae OCTa/MCb Obl HE BbISAB/IEHHLIMU.

0 [oCTaTouHbIX pabounx BO3MOXHOCTSAX CUCTEMbI CM. TakxXe pykoBoasLmne matepuansl (cM. B.5.20 npunoxeHus B).

MoapobHoe onucaHne gaHHOro metoga/cpenctsa npuseaeHo B [58], [61].

5.5.2 TecTtMpoBaHue METOAOM «YEPHOTO ALMKa»

Llens — npoBepka AgnHamuyeckoro nosegerHuns 3/3/M3 CBE3C cuctembl B peasibHbIX YC/I0BUAX PYHKLNOHMPOBaHUS;
BbISIB/IEHNE HECOOTBETCTBUA (PYHKLUMOHANbHONM cneundukaLmm 1 oueHka ee Nosie3HoCTU U yCTONYMBOCTH.

MpumeyaHune — CcbISIKN Ha faHHbI MeToa/cpeacTBo npuBegeHbl B FTOCT 34332.3—2021 (npunoxenune b, Tab-
nvubl B.3, 6.5 1 6.6) n B TOCT 34332.4—2021 (npunoxeHune A, Tabnuubl A.5-A.7 1 npunoxeHune b, Tabnuusl B.5—B.7).

OnuncaHve. ®PYHKUUM CUCTEMbI WU NPOrpamMMbl BbIMOHAOTCA B 3aaHHOM OKPYXEeHUW C 3afaHHbIMU AaHHbIMU
TeCcTMpPOBaHusA, KOTopble cucTeMatnyeckm OpMUpYOTCa U3 cneundurkaunm B COOTBETCTBMU C YCTAHOB/IEHHbIMU KpUTe-
pusmMun. 3TO NO3BONSET CPaBHUTbL MOBEAEHME CUCTEMbl C ee chneuudukaumein. MNpy npoBefeHUN TECTUPOBAHWUA He Uc-
NoNb3yloT CBEAEHUS O BHYTPEHHEN CTpykType cucTembl. OCHOBHas Lieflb COCTOMT B TOM, YTOGbI onpeAennTb, NpaBu/ibHO
N BbIMOMHAT (PYHKUMOHANbHLIA MOAYNb yHKUMKU, Tpebyemble cneuudmkauneii. Mpumepom Kputepus TecTUpoBaHuA
OaHHbIX METOAOM «YEPHOro fLMKa» CAYXUT MeToA (DOPMUPOBaAHUA 3KBMBA/TEHTHbIX KNaccoB. MaccuB BXOAHbIX AaHHbIX
noApasgensoT Ha KOHKPeTHbIe Anana3oHbl BXOAHbLIX 3HAYEHWI (3KBMBasIEHTHbIE KlacChl) Ha OCHOBe cneuundukaumun. Mo-
cne 3Toro YOPMMPYHOT TECTOBLIE MPUMEPLI, NPUMEHSAS:

- AaHHble 13 A40NYCTUMbIX AMana3oHOB;

- AaHHble U3 HeAOMYCTUMbIX ANana3oHoB;

- JaHHble npefesnbHbIX 3HaYeHU 4Mana3oHoB;

- 9KCTpeMasibHble 3HayYeHus;

- KOMBUHALMN 13 NEPEYNC/IEHHbIX Bbllle K1accoB.

MoryT okaszatbCa 3h(PEeKTUBHbIMU TaKXe Apyrue KpuTepuu Bbibopa TECTOBbIX NMPUMEPOB B Pa3/IMYHbIX PexXunmax
TecTMpoBaHusa (MoAyNns, MHTerpaumm n cuctemsl). Hanpumep, Kputepuii «akCcTpemasibHble 3KCnayaTaunoHHbIE YCT0BUSI»
NCNO/b3YIOT NPU TECTUPOBAHMM CUCTEMbI B NpoLiecce NOATBEPXKAEHUA COOTBETCTBUS.

MoapobHoe onucaHne gaHHOro metoga/cpegctesa npuseaeHo B [58], [62], [63].

5.5.3 Crtaructnyeckoe tectupoBaHune

Llenb — npoBepka gnHammyeckoro nosegeHuns 9/3/M3 CB3C cucTemMbl 1 OLEHKA €€ MOJIE3HOCTU M YCTONYMBOCTMN.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeToa/cpeacTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxeHune b,
Tabnuusl 6.3, 6.5 n B.6).

OnucaHwve. lMpu 3TOM Noaxoge TECTUPYIOT CUCTEMY WUAW NPOrpaMmy C BXOAHbIMU AAHHbIMU, BbIGPAHHBIMWU B COOT-
BETCTBUM C npejnonaraembiM CTaTUCTUYECKUM pacnpefesieHneM peasibHbIX IKCMyaTaunoHHbIX BXOAHbIX AAaHHbBIX — 3KC-
nayartauuoHHbIM npoduiem.

MoapobHoe onucaHne gaHHOro Metoga/cpeactea npuBeneHo B [64].

B5.5.4 ToneBble ncnbiTaHUsA

Llenb — ncnonb3oBaHWe pesynbTaToB MOJEeBbIX UCMbITAHWIA M3 pas/MyHbiX 0b6nacTell NPUMEHEHUs B KayecTBe 0f-
HOro M3 CpefcTB MCKIYEeHMA c60eB BO Bpems uHTerpaunm 3/3/M3 CB3C cuctemMbl u/vnmn B npouecce NoATBEPXAEHUSA
ee COOTBEeTCTBUA.

MpumMmeyaHus

1 Ccblnikn Ha paHHbIi MeTog/cpeacTBo npuBegeHbl B TOCT 34332.3—2021 (npwnoxexue b, Tabnuubl B.3, B.5 n
B.6).

2 Cwm. Takxe npunoxeHne B, B.2.10 — aHanormyHole cpeactea, a B NpunoxeHmn I — crtaTucTuyecknii nogxomn —
TO 1 gpyroe B KOHTEKCTEe NMporpamMmmMHOro obecneyeHus.

OnucaHue. Mcnonb3oBaHMe KOMMOHEHTOB WK noacucTem, KOTopble Ha npakTuke nokasasin OTCyTCTBUE owmn60oK
WM HE3HAYNTENBHOE KX YMCMO, NPAKTUYECKN HE U3MEHSIEMOE B TEUYEHME NMPOAO/IKMTENBHOIO NEpMoaa BPEMEHN B MHOTO-
YNCNEHHbIX Pa3/IMYHbIX NPUMEHEHUSAX. B 4acTHOCTM, A/19 CNOXHbIX KOMIMOHEHTOB C MHOXECTBOM (OYHKUWIA (Hanpumep,
onepaunoHHOl CUCTEMbI, MHTErpanbHbIX CXeM) NPOEKTUPOBLLNK AO/MHKEH 06paTUTb BHUMaHNe Ha YHKLUK, KOTopble 6blnn
(hakTMyeckm NpoTecTMpoBaHbl B XoAe NOMEBbIX UCNbITaHWA. Hanpumep, AO/MKHbI 6bITh pacCMOTPEHbI NOANPOrpaMMbl ca-
MOTEeCTUpPOBaHMA A9 06HapyXeHuss c60eB, NMOCKO/bKY Npu OTCYTCTBUM c60eB AC B nepuop akcnsyaTtauum HeT yBepPeH-
HOCTW B TOM, YTO OHW NPOTECTUPOBAHbI, NOCKOJ/IbKY MOANPOrpaMMbl HUKOra He BbIMOMHSANN (PYHKLMIA 0GHAPYXEHUSI CBOUX
COGCTBEHHbIX CO0EB.

Mpy npoBeAeHNN NONEBbIX UCMbITaHWI AO/MKHLI GbITb COG/MOAEHLI CNeayolne TpeboBaHmUs:

- HEM3MEHHOCTb crneundmrkaunm;
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- HaMuMe He MeHee 10 WCTEM B Pa3/IMUHbLIX NPUMEHEHUSX;
- NPOAIOMKNTENBLHOCTL PaboTbl He MeHee 105uac 1 TexHUYeckoe 06CNyXMBaHUE HE pPexe OAHOro pasa B ro,

MpumeyaHune — B cTaHgapTax pasnnyHbix o61acTeil NpUMeHeHUst MoryT 6biTb onpeaeneHbl Apyrme 3HaueHus
3TUX NapameTpoB.

MoneBble NCMbITAHNA AOKYMEHTUPYIOTCA NOCTaBLLVKOM, MPOEKTUPOBLLMKOM W SKCNayaTupylowen opraHusauueii. B
LOKYMEHTaLNI0 BKKYAKT, N0 MEHbLUEl Mepe:

- TOYHOe 0603HaYeHMe CUCTEMbI U ee KOMMOHEHTOB, BK/4Yas ynpasseHue sepcusmn AC;

- CBeleHNA 0 nosib3oBatesiaX U BpeMeHN NpuMeHeHns;

- oTpaboTaHHOe BpeMmsi B yacax;

- onucaHue npoueayp BblGopa CUCTEMbI M NPUKNaAHble NPOrpaMMbl, UCMOMb30BaHHbIE NPU UCTLITAHUSIX;

- onucaHue npoueayp o6GHapyXeHWs W perucTpauuu cboeB, a Takke Npoueasypbl YCTPpaHEeHWs MX NOCNeAcTBUIA K
NPUYUH BO3HUKHOBEHMUSI.

Mogpo6Hoe onncaHue gaHHOro meTogal/cpeacTsa npueeneHo B [30], [65].

B.6 MNoatBepxaeHne cootBeTcTBUA 3/3/M3 CBE3C cuctembl

[naBHas uenb — noaTBEPAUTL, YTO 3/3/M3 CB3C cuctema COOTBETCTBYET cneundmkalmm TpeboBaHnin K cucteme
n cneyndmkaunmn TpeboBaHnii K ee NPOEKTUPOBAHMIO.

B.6.1 ®yHKUMOHa/IbHblE NCMbITAHNA B YC/I0BUSAX OKPYXatoLlen cpeapbl

Lienb — oueHka 3awuuieHHocTn 3/3/M3 CB3C cuctembl OT TUMOBbLIX BO3AENCTBUIA OKpYXatoLel cpeap.

MpumevyaHune — Ccbinka Ha gaHHbll meTog/cpeactso npmeegeHa B TOCT 34332.3—2021 (npwnaoxeHue b,
Tabnuua B.5).

OnucaHue. CucteMy noMeLLaloT B pas/ivyHble YCN0BUS OKpyxatowei cpelbl (Hanpumep, B COOTBETCTBUN CO CTaH-
JapTaMn Ha BO3eiCcTBME BHELWHUX (PakTOpPOB WU CTaHLapTOB Ha 3NeKTPOMarHUTHYH COBMECTUMOCTb) M OLEeHUBaKT
CMOCOBHOCTM CUCTEMbI BbINOAHATL (PYHKUUKN 6e30nacHOCTU (Ha COOTBETCTBME TPEOOBaAHUAM yKa3aHHbIX CTaH4apTOB).

Mogpo6Hoe onncaHne gaHHOro meToga/cpeacTsa npueegeHo B [26], [66].

B.6.2 VcnbITaHMA Ha YCTOMUYMBOCTb K NMEPEKPECTHbLIM MoMeXam

Llens — npoBepka cnocobHocTn 3/3/M3 CB3C cuctem BblgepXMBaTb NMMKOBbIE BO3AENCTBUS.

MpumeuvaHne — CcblIKM Ha AaHHbI meTog/cpeacTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxexue b,
Tabnuubl 6.5 n BE.6).

OnucaHue. B cucTtemy 3arpyxaloT TUNUYHYIO NPUKIAAHYK NporpaMmy u Bce nepudepuiiHble nnHum (LMdpoBble,
aHanorosble ¥ nocnefoBartesibHble UHTePMENChl, WNHbI, UCTOYHWUKN NUTaAHWA U T.4.) NOABepralT BO34ENCTBUIO cTaH4apT-
HbIX LUYMOBbIX CUrHas10B. [as TOro 4TO6bl MOAYYUTb UX KOIMYECTBEHHYH OLEHKY, Liesiecoo6pasHo BHMMATE/IbHO NoAXo-
ANTb K NpefenbHbIM 3HAYEHUSM MUKOBbLIX BO3A4ENCTBMIA. Knacc nomex cumtaetcsi BblOpaHHbIM HEBEPHO, ecnn PYHKLMSA
CUCTEMbI He BbINOJIHAETCS.

Moapo6Hoe onucaHne gaHHOro metogal/cpeactea npusegeHo B FOCT IEC 60255-5.

B5.6.3 CrtaTunyeckuini aHanus

Llenb — uncknyeHne cmctematTmyecknx AeekToB, KOTOpbIe MOryT NPUBOAMUTL K OTKa3aM B UCMbITbiBaemMon 9/3/M3S
CB3C cucteme BHavane nMb0o nocne NpPoAo/HKUTENbHONM 3KcnayaTauum.

MpumeyaHne — CcblIKM Ha faHHblli meTog/cpeactso npuBefeHbl B TOCT 34332.3—2021 (npwaoxeHue b,
Tabnuubl 6.5 n B.6) n B TOCT 34332.4 (npunoxeHue A, tabnuua A.9; npunoxeHne b, Tabnuua b.8; npunoxexHve B,
Tabnuubl B.9 n B.18).

OnucaHue. 9TOT cUCTEMATUYECKUIA U, BO3MOXHO, aBTOMaTM3NPOBaHHbI MeTof NO3BOMSET UCCNefoBaTb KOHKpeT-
Hble CTaTUyYecKne xapakTepucTUKM MPOTOTMMNOB CUCTEMbI AN o6ecnevyeHns NosIHOThbl, COracoBaHHOCTWN, OTCYTCTBUSA He-
O[HO3HAYHOCTE B paccMaTtpuBaeMblX TpeboBaHMAX (Hanpumep, B PYKOBOAALMX Matepuanax no npuHumMnam nocTpo-
eHusa, cneundmkaunax n TeXHUYECKOM nacnopte cucTtembl). CTaTuyeckuini aHanms fomkeH 6biTb BOCNPOM3BOAWMBIM 1
NPYMEHVMbIM K NPOTOTUMY, KOTOPLIA AOBEAEH A0 YeTKO onpefe/ieHHOol 3aBepluakLeli ctagni. Hnxe npuBefeHbl HEKOTO-
pble npumepbl ctatudeckoro AC n MNoO:

- aHa/n3 cornacoBaHHOCTU NOTOKAa AaHHbIX (HanpuMmep, Npu TECTUPOBaHWW, €C/N faHHble 06 06bEeKTe MHTepnpeTu-
pyIOTCA Kak MMerowme o04HO 3HaYeHue);

- aHann3 ynpasneHns NoToKoM (Hanpumep, onpefeneHne MaplpyToB, Koga HefoCTYMHOCTH);

- aHanun3 uHTepdeiicoB (Hanpumep, uccnefoBaHue nepefayyt NePEMeHHbIX MeXAy Pas/IMYHbIMU MPOrpamMMHbIMM
Moaynamu);

- @aHann3 MoToka AaHHbIX 4718 06HapYXeHWs Bbl3biBalOLWMUX COMHEHUS MOc/efoBaTesibHOCTeN AN MepeMeHHbIX:
co3faHne — UCnonb3oBaHne 4515 obpalleHns — yaaneHue;

- NpoBepKa CTPOroro Cob/10AeHNA KOHKPETHbIX PYKOBOAALMX mMaTepuanos (HanpuMmep, no sBonpocam: AJiHa nyTu
yTeukM TOoKa U 3a30pbl, pacCcTosiHue mexay rpynnamu mogynei, gumsnyeckoe pacnosioxeHne Mogyneir, MexaHnyecku 4yBs-
CTBUTE/bHbIE (hU3NYecKne MOAYN, UHANBUAYAIbHOE UCMNO/Ib30BaHue U3NYECKUX MOAYEn Npu X BHELPEHUN).

Moapo6bHOe onncaHue gaHHOro meToga/cpeacTea npuBegeHo B [67].

28



FOCT 34332.5—2021

B5.6.4 uHamu4vecknii aHanm3 U TeCTUpOBaHne
Llenb — o6HapyxeHvne owmnboK B crneumdukaumm nyteMm MccnefoBaHWs AMHaAMWYeCKOro NoBeAeHWs npoTtoTvna
3/3/M3 CB3C cucTembl Ha 3aBepLualLWwmx cTagusx.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeToa/cpeacTBO npuBegeHbl B TOCT 34332.3—2021 (npuioxeHue b,
Tabnuubl 6.5 n 6.6) n B TOCT 34332.4—2021 (npunoxeHue A, Tabnuubl A.5, A.9; npunoxeHune b, Tabnnua b.2; npuno-
XeHune B, Tabnuupl B.5, B.9 n B.12).

OnucaHve. [MHaMW4YeCKUin aHaIM3 CUCTEM NPOBOAAT MpU nogave Ha Bxog npototuna 3/3/M3 CB3C cucTemsl,
BXOAHbIX AaHHbIX, KOTOPble TUMWYHbLI A1 384aHHOI0 3KCM/yaTaluMOHHOrO OKPY>XeHWUs. AHanun3 cuuTalroT y[0B/1IeTBOPU-
TeNbHbIM, ecnu Habnwgaemoe nosegeHne Cb cucteMbl COOTBETCTBYET TpebyeMOMy noBefeHuto. J1lo60l 0Tkas cucTemsbl
[OKeH BbITb YCTPaHeH, Nnocse 4ero Ao/MKHbl 6biTb NPOaHaIM3npoBaHbl HOBblE BapvaHTbl 3KCMlyatauunm CUCTEMbI.

MoapobHoe onucaHve faHHOro Mmetogal/cpencTsa npueeneHo B [68].

5.6.5 AHanun3 oTkasos

b5.6.5.1 AHanu3 BMAOB M NOCNenCcTBMIA 0TKa30B

Llenb — npoBepeHve aHanusa npoekra 3/3/M3 CB3C cucTembl ¢ cUCTEMATUYECKUM UCCefoBaHMEM BCEX BO3-
MOXHbIX MPUYNH OTKA30B KOMMOHEHTOB CUCTEMbI U OnpeAeneHneM BIUSHUSA 3TUX OTKA30B Ha NnosejeHne n 6e30nacHoCcTb
CcUCTEMBI.

MpumeyaHne — CcblIKMW Ha AaHHbIA mMeToa/cpeacTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuupsl 6.5 1 b.6).

OnucaHne. AHanu3 06bIYHO NPOBOAAT IKCMEPTHLIM METOAOM. KaxAblli KOMNOHEHT CUCTEMbI aHa/IM3NPYHOT MO ove-
pean ¢ TeM, 4To6bl BbISIBUTL HAGOP PEXMMOB OTKA30B AJ/19 KOMMOHEHTA, MX NPUYUHBLI U NOCNeAcTBUA (Ha SI0KasIbHOM
YPOBHE U Ha YPOBHE BCeW CUCTEMbI), NpoLeaypbl 06HapyXeHua n pekomeHgauun. Mpu Bbigavye pekomeHgauni ux goky-
MeHTasIbHO 0POPMASAIT B BUAE KOPPEKTUPYIOLWMNX OeACTBUNA.

MoapobHoe onucaHve gaHHOro metogal/cpencrtaa npusegeHo B [30], [69].

b5.6.5.2 TMpuynMHHO-CNeaCcTBEHHbIE AuarpaMmbl

Llenb — mogenupoaHne 3/3/M3 CB3C cucTtembl € MOMOLLbK NPUYMHHO-CNEACTBEHHbLIX AMarpaMm, KOTOpble Mo-
3BO/ISIeT NPeAcTaBuUTb NPOEKT CUCTEMbI B BUAE MOCNeA0BaTENIbHOCTU KOMOMHALUNA 6a30BbIX COOLITUIA.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeToa/cpeacTBo npuBegeHsl B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuubl B.3, 6.4 n npunoxenune B, Tabnuubl B.13 n B.14).

OnucaHve. [aHHbIli METO, MOXET paccMaTpmBaTbCsa Kak KOMOUHaUMS npoueayp aHanmnsa ¢ NOMOLLbIO AepeBa oTKa-
30B ¥ AepeBa Co6bITUIA. HaunHas ¢ KpUTMYecKkoro (HavasibHOro) cobbiTus, rpady NocneAcTBuUiA MpocMaTpuBaroT B NPSMOM
HanpaB/ieHnW, UCMONb3ys fIormyeckne anemeHTbl «[JA»/«HET», onucbiBalowWwme ycnex n Heyaady HeKoTOpbIX onepauuii.
3T0 No3BosisAeT chopmMMpoBaTb MOC/ef0BaTEe/IbHOCTb COObITWI, BeAyLlylo UM K aBapuu, WM K KOPPEKTHON CUTyauuwu.
3arem A1A Kaxaoro otkasa CTPOAT rpadbl NpUynH (TO eCcTb AepeBbs 0Tka3oB). [poxoxaeHne B 06paTHOM Hanpas/ieHuu
SKBMBANIEHTHO fepeBy OTKa30B, rAe KpuTuyeckoe cobbiTMe npeAcTaBneHO B BuAe COObITUS, ONUCAHHOTO Ha BEPXHEM
ypoBHe. lMpoxoxaeHne B NPAMOM Hanpas/ieHUN NO3BOMAET ONpefesiiTb BO3MOXHble NOCNeACTBUA, BO3HMKalOLWWe U3 CO-
6bITUA. B y3ne rpadpa moryT 6biTb CMBOJIbI, ONMUCLIBAOLLME YCNOBUA PACNPOCTPAHEHNUS MPUYMH MO Pas/IMyHbIM BETBSM
OT 3TOro y3na. MoryT 6bITb TaKXe YUYTeHbl BPEMEHHbIE 3a4epPXKW. DTN YC/I0BUSA pacnpoCTpaHeHUs MPUYUH Takke MOryT
6bITb OMMCaHbl C MOMOLLbIO AePeBbeB 0TKa30B. [115 TOro YTo6bl Anarpamma Bbirnsgena 6osee KOMNakTHOM, NyTh pacnpo-
CTpaHeHMsa NPUYNH MOrYT ObiTb 06beAMHEHBI C NOTMYEecKMMU cuMmBonamun. [lomkeH 6biTb onpeaeneH Habop cTaHA4apTHbIX
CYMBOJIOB A1 UCMNOMb30BaHNS B NPUYMHHO-CNEACTBEHHbIX gnarpaMmmax. Takve guarpaMmbl MOTYT O6biTb MCNO/Ib30BaHbI
ONS reHepauun gepeBbeB 0TKA30B U AN1A BbIYUC/IEHUSA BEPOSATHOCTU NOSAB/IEHNS OMNpPefesieHHbIX KpUTUYeCcKnx nocreosa-
TenbHOCTel. OHM Takke MOryT 6bITb NCNOMb30BaHbI A5 reHepauun AepeBbeB COObITUN.

Moapo6bHoe onucaHne gaHHOro metoga/cpeactea npueeneHo B [70].

5.6.5.3 AHanu3 gepea cobbITUiA

Llenb — mogenupoBaHue 3/3/M3 CB3C cucTeMbl C MOMOLbIO AMarpaMm NOC/eL0BaTesIbHOCTM CO6bITUIA, KOTO-
pble MOryT Npou30iTW B CUCTEME MOC/ie MOSBAEHUS UHWLMaNN3MPYOLWero cobbiTUa 1 yka3aTb Ha BO3MOXHble OnacHble
nocneacTems. [lepeBo cobbITUA TPYAHO CO3A4aTb C Hy/s, MO3TOMY MOME3HO UCMNO/b30BaTb CXEMY MOC/Aef0BaTe/IbHOCTU
CO6bITUIA.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeToa/cpeacTBo npusBegeHsl B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.4 n npunoxeHne B, Tabnuua B.14).

OnucaHve. B BepxHeli yacTn guarpamMmmMbl 3anucbiBaloT NocnefoBaTelbHOCTb YCI0BUA, OTHOCALMXCA K hOPMUPO-
BaHWIO NocrefoBaTeNlbHOCTY COGbITUIA, CneaytoLmx 3a UHULaNN3NPYoLWMM cobbiTueM. HauvHas ¢ MHULManusnpytoLLero
co6bITNA, ABNSAIOLLIErocs Lefblo aHanusa, NPoBOAAT MPAMYI0 JIMHWIO K NepBOMY YC/IOBMIO nocnefoBaTenbHOCTU. Hanu-
uyne BeTBel «[JA» n «HET» amarpammbl ykasbiBaeT Ha 3aBMCMMOCTb byayuiero cobbiTusa oT ycnoBuid. Kaxaylo u3 asyx
BETBEN NPOAO/KAIOT A0 Crefytowero ycnosmsa. OgHako He BCe YC/I0BUA BbIMOSTHAIOTCA Ha 3TWX BeTBAX. Kakas-To M3 HUX
MPOAO/IHKUTCA A0 OKOHYaHWA MOC/iefoBaTe/IbHOCTU YCI0BUI, HO Kaxaas BETBb JepeBa, NOCTPOEHHAas TakuM Cnocobom,
npeacTasnseT BO3MOXHYIO NOCNe[0BaTEIbHOCTb COObITWIA. ECin ycnoBmsa B NocnefoBaTe/IbHOCTAX HE3aBUCUMbI, AepeBo
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COBbITUIA MOXET 6bITb UCNONIb30BAHO AN BblYNCNEHUSA BEPOATHOCTEN pas3NnuHbIX NocnegoBaTeslbHOCTENW, OCHOBbIBAACH
Ha 3HaYeHUsAX BEPOATHOCTEN YCNOBUIA 1 UX Yncne B NOC/ef0BaTesIbHOCTU. MOCKO/bKY YCN0BMA peako 6bIBalT NOMHOCTbLIO
HE3aBUCUMbIMU, Takne BblUNCNEHUS HEOOXOAMMO TLAaTelbHO aHaNN3MpoBaTh, ¥ aHan3 AO/DKEH BbINOHATLCA KBa/IMu-
LMPOBaHHbIMY aHaIUTUKaMMU.

Mogpo6Hoe onncaHue gaHHOro metToga/cpeacTea npueegeHo B [70].

B5.6.5.4 AHanus3 B1AOB, NOCNEACTBUI N KPUTUHHOCTM OTKA30B

Llenb — paHxumpoBaHue KPUTUYHOCTU KOMMOHEHTOB, KOTOPbIE MOTYT Bbl3BaTb HapyLUeHUs, NOBPEXAEHUA UIN YXYA-
LeHne paboTbl CUCTEMbI MPU OAMHOYHbIX OLINGKaxX B Lensx onpefennTb, 418 onpefeneHns, Kakum KOMNOHeHTam MOXeT
notpe6oBaTbCs 0C060€ BHUMAHWE W Kakue cpefcTBa ynpasfieHUs HeobxoAuMbl B mpouecce NPOeKTUPOBAHWUS WU JKC-
nnyarauum.

MpumedaHne — CcblIKM Ha fgaHHbIn mMeTog/cpencTBo npuBedeHbl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A. 10; npunoxeHue b, Tabnuua b.4; npunoxenue B, Tabnuubl B.10 n B. 14).

OnucaHune. 3TOT MeTO4 conocTasBnm ¢ MeTogom FMEA, npenctaBneHHOM B [73], HO OT/IM4aeTcs HalM4ymeMm OAHOro
W HECKOJIbKMX CTOMBL0B AN ONUCaHWUA KPUTUYHOCTU, KOTOpas MOXET OblTb paHxupoBaHa MHOMMMW metogamu. Hau-
60nee CroXHbIA MeToA onucaH O6LEecTBOM aBTOMOGU/bHLIX MHXeHepoB (Society for Automotive Engineers — SAE) B
ARP 926. B aTom mMeTofe 3Ha4YeHue KPpUTUYHOCTK A5 /1l060ro KOMNOHEHTa onpefenseTcs YAC/I0M OTKa30B KOHKPETHOro
BMAa, NnpejnonaraeMbiM B NpoOLEcCe BbINMOHEHUS KaXKA0r0 MUI/IMOHA Onepauuwil, peannm3yemblX B KPUTUHECKOM peXMME.
KpnTnyHocTb ABNsieTca yHKUMeh AeBATM napamMmeTpoB, 60MbLIVHCTBO U3 KOTOPbIX AO/KHbI GbiTb M3MepeHbl. OYeHb Npo-
CTOI MeToA, onpeaesieHnNs KPUTUYHOCTMN COCTOUT B YMHOXEHMW BEPOATHOCTM OTKasa KOMMOHEeHTa Ha BeNNYuHy yuiepba,
KOTOpPbI/i MOXEeT 6bITb NPV 3TOM MPUYMHEH; 3TOT METOA aHaslorMyeH MPOCTONM OLLeHKe nokasaTens pucka.

Mogpo6Hoe onuncaHue faHHOro meTogal/cpefcTsa npueegeHo B [69], [71], [72].

5.6.5.5 AHanus gepeBa 0TKa3oB

Lienb — okasaHne nMOMOLUU B aHann3e COBbITUI UM KOMBUHALMKN COBLITUIA, KOTOPbIE BbI3bIBAKOT YIPO3bl UM onac-
Hble MOCNEeACTBUS, U B BbIMOSIHEHUM BbIYNCNEHNS BEPOSITHOCTY [/1aBHOTO COOLITUS.

MpumeyaHune — Ccbl/IKM Ha AaHHbIi mMeToa/cpeacTBo npuBefeHbl B FTOCT 34332.4—2021 (npwnoxeHue b,
Tabnuua b.4 v npunoxeHue B, Tabnuuya B.14).

OnucaHue. HauvHas c rnaBHOrO COObITUSA, KOTOPOE MOXET HenocpeACcTBEHHO BbI3BaTb Yrpo3y WM OonacHble Mo-
cnefcteus («CobbiTve BEPLUMHbI AepeBa), BbINOAHAT aHann3 ANnsg uaeHTUuuKauum npudmnHbl 3Toro cobbiTus. Komoéu-
HaUMM MPUYMHBI OMUCLIBAIOT Nornyeckumu onepatopamu («U», «AN» 1 T. A.). 3aTemM aHanU3UpyT NPOMEXYTOUYHbIEe
NPUYNHBI TEM Xe Cnoco6oMm U T. A., BO3BpalLasacb Kk 6a30BbIM COObITUAM, rAe aHanu3 npekpaiiaeTcs.

JaHHbIl mMeToq ABnsAeTca rpaduyeckum, 1 Ana n3obpaxeHus gepeBa OTKA30B MCMO/b3yOT HAbop cTaH4apTu3o-
BaHHbIX CUMBOJIOB. B pesynbTare aHannsa fepeBo 0Tka3oB NpefcTaBnseT co60M Nornyeckyro yHKUMI, 06beANHALLLYI0
6a30Bble COObITUA (0ObIMHO OTKa3bl KOMMOHEHTOB) C rNaBHbIM CO6bITUEM (MOJHBIA OTKa3 cuctembl). PaccmaTpuBaemblii
MeToj, npefHa3HayeH B OCHOBHOM A1 aHanu3a AC, HO JoNycKaeTcs Takke NPUMEHATb ero K aHanusy owmnbok MO. 3toT
MeTo/, MOXeT OblTb MCNOJIb30BaH AN KAYeCTBEHHOIO aHam3a 0TKa3oB (MAeHTUdMKauusa cueHapues oTkasa: MUHUMASb-
Hble CeYeHUs UM NPOCTble UMMNIMKAHTbI), MOSYKO/IMYECTBEHHOIO aHanus3a (OueHuBas cueHapuu MX BEPOATHOCTAMMU) U
KOMIMYECTBEHHOIO aHannsa A1s BblYUC/IEHWIT BEPOATHOCTM [N1aBHOIO cobbiTns (cMm. B.6).

Moapo6Hoe onncaHue gaHHOro meTogal/cpeacTsa npueegeHo B [70], [73].

b.6.5.6 Mogenu MapkoBa

Llens — mogenupoBaHue nosegeHus 3/3/M3 CBE3C cucTtembl € NCNOb30BaHMEM rpadla COCTOSAHMIA— Nepexonos u
oLeHKa 06L,eCcUCTEMHbIX NapameTpoB [HEHAAEXHOCTb, HEFTOTOBHOCTb, CpeAHee BpeMsi HapaboTkn Ha oTka3s (MTTF, MUT,
MDT) n gp.] cuctemsl.

OnucaHue. Mogenb — 3TO KOHe4HbIi aBToMaT (cM. B.2.3.2), npeacTaBfeHHbIi Hanpas/ieHHbIM rpadoM. Y3/bl
(Kpy>XK1) nNpeAcTaBnAlOT COCTOAHWA, a pebpa (CTpenku) mexay ysnamu npeactaBnsloT nepexofbl (0TKasbl, PEMOHTbI
W T. 4.), npoucxogsiime mMexay cocTofaHuamun. Pebpa umetoT BecoBble KOA(ULMEHTbI, COOTBETCTBYIOLLME YacTOTaM OTKa-
30B WM YacTOTam BOCCTAHOB/IEHUA. PyHAAMEHTaNlbHOE CBOWNCTBO OAHOPOAHbIX NpoLeccoB MapkoBa 3ak/yaeTcs B TOM,
4TO GyAylLee COCTOSIHUE 3aBUCUT TOMbKO OT HACTOSILLEro COCTOsIHMSA, TO ecTb nepexod u3 coctosiiusa N k nocneayouiemy
coctosiiuio N + 1 He 3aBUCUT OT COCTOAHNMSA, NpeawecTBytowero coctosstHio N + 1. 3To 03HavaeT, 4YTo BCe BEPOATHOCTHbIE
3aKOHbl MOAEeNein 3KCNOHeHLUMabHbI.

Co06bITUSA, COCTOSIHUA M 4YacTOTbl OTKA30B MOTYT 6ObiTb AeTanu3npoBaHbl Tak, YTO MOXeT ObiTb MOYYEHO TOYHOE
onucaHwe cUCTeMbl, Hanpumep, obHapyXeHHble WM HeoOHapyXeHHble OTKasbl, O6HapyXeHne Haubosbluero oTkasa u
T. N. IHTepBanbl KOHTPO/IbHLIX NPOBEPOK TaKXe MOryT ObiTb CMOAE/IMPOBaHbl AO/KHbIM 06pa3omM Npu NOMOLUM Tak Ha-
3blBaeMbIX MHOroasHbix npoueccos Mapkosa, rge BepOSATHOCTU COCTOSHUIA B KOHLUE OfHON hasbl (Hanpumep, kak pas
nepen KOHTPO/IbHbIM UCMbITAHMEM) MOTYT OblTb MCNOMb30BaHbI 418 BbIYUC/AEHUSA HayaslbHbIX YCNOBUA ANa cnepytowlei
hasbl (Hanpumep, BEPOATHOCTM Pas/IMYHbIX COCTOSHUIA NOcAe TOro, Kak KOHTPO/NIbHaA NpoBepka 6blsia BbINOHEHA).

MeToa MapkoBa nNoAxoAuT ANs MOAeNNpPOBaHUA MHOIMMX CUCTEM, YPOBEHb U36bITOYHOCTM KOTOPbIX U3MEHSETCH CO
BPEMEHEM BC/eACTBUE HAXOXAEHUS KOMMOHEHTa B COCTOAHWUM OTKasa WM BOCCTaHOBMEHUSA. [pyrue knaccuyeckme MeTo-
Obl, HanpuMep, aHann3 BUAOB M nocneAcTBuil otkazos (FMEA) n FTA, He MOryT 6bITb afanTupoBaHbl K MOAENVPOBAHUIO
B/VAHWI 0TKa30B B TeueHue XL cuctembl, NOCKOMbKY He CyLlecTBYeT NPOCTOM KOMOUHATOPHOW hopMy/ibl ANS Bblunce-
HMSA COOTBETCTBYIOLLNX BEPOATHOCTEN.
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Kak npasuno, Takyto hopmyny, OnuCbiBaIOLLY0 BEPOSATHOCTU CUCTEMbI, MOXHO HaWTW B iMTepatype Wnu BbiBECTU
camMocCToATeIbHO. B 6051€€e CAOXHbIX CyYasx CywecTBYOT MeTOAbl ynpouieHns (TO eCTb COKpalleHne Yynucna COCTOAHWIA).

OpHopoAHbli rpad MapkoBa OnucbIBaeTCS CUCTEMOW NNHElHbIX AudichepeHUnanbHbIX YpaBHEHN C MOCTOSAHHbLIMUA
KoapdhmumeHTamn. B pesynbTare Cepbe3HOro aHanmsa Takux CUCTEM YpaBHEHUIA ANS WX peweHus 6binn paspaboTaHsbl
[OCTYMNHble MOLLHble anropuTMbl. MO3TOMY C yBENNYEHNEM pasMepa Mogenn ovyeHb 3AEKTUBHO UCMNOb30BaTh Bblley-
NOMAHYTbIE a/IfOPUTMbl, KOTOPbIE peasin3oBaHbl B BUAE pPa3/iNYHbIX NakeToB Mno.

Pasmep rpada pacteT 3KCNOHEHUMANIbHO C YNC/IOM KOMMOHEHTOB, 3TO TaK Ha3blBaeMblli KOMOGUHATOPHLIA B3pPbIB.
[Mo3ToOMy AaHHbI MeToA, NpMMeHUM 6e3 annpokCMMaunii ToONbKO A1 HEGObLUNX CUCTEM.

Ecnu 3akoHbl pacnpegeneHns HeaKcnoHeHuManbHble (NoyMapKoBCKMe NpoLuecchbl), To He06X04MMO MCNO/b30BaTh
mMeTo4 MogenuposaHus MoHTe-Kapno (cm. B.6.5.8).

Moapo6bHoe onucaHve faHHOro metogal/cpencTsa npueeneHo B [74].

B5.6.5.7 CTpyKTypHble CXeMbl HaZleXHOCTH

Llenb — mogenupoBaHune 3/3/M3 CB3C cucteMbl B hOpME CTPYKTYPHbLIX CXEM HAOGOPOB COOLITUI, KOTOPbLIE AOJIXK-
Hbl MPOWNCXOAUTb, W YC/IOBWA, KOTOPbIE AO/MKHbI GbiTb YAOBMETBOPEHb! A1 YCNELHOro BbIMOMHEHNS onepauuii CUCTEMBI
unu 3agad. laHHblil MeTof B 60/bLUER CTENeHn ABASETCS MeToAOM NpeAcTaB/ieHns, YeM MeTOAOM aHanusa.

MpumeyaHun e — JaHHblii MeToA/cpeAcTBO Ucnosb3yeTcs B B.6.4 «CTPYKTYpHbIE CXEMbI HAZEXHOCTU»; Ha HEro
naHa ccbinka B TOCT 34332.4—2021 (npunoxexue B, Tabnuua B.10).

OnucaHve. [laHHblli MeTog No3Bo/ISeT CHOPMMPOBATL YCMELUHbI MapLIpyT, COCTOSAWMIA M3 GI0KOB, JIMHUIA W N0-
rMyeckux nepexodos. Takoi ycnewHbli MapLipyT HauMHaeTCs OT OAHOW CTOPOHbI CTPYKTYPHOW CXeMbl 1 MPOXOAUT yYepes
6/10KM 1 noruyeckne nepexofbl A0 ApYroli ee CTOPOHbl. Bnok npeactaBnset co6oli ycnosue wan cobbiTvie; MapLupyT
NPOXOAMWT Yepes Hero, ecsm ycnoBme UCTUHHO UAKn cobbiTue npousowo. Korga mapLlipyT nogxo4uT K 1I0rMyeckomy nepe-
Xo4y, TO €ero NpoAo/KakT, eC/in KpUTepuii N0rMyYeckoro nepexoga BbiMonHseTca. Ecnav maplipyT gocturaet Kakoin-nmbo
BEPLUVHbI, TO OH MOXET 6bITb NMPOAO/DKEH MO BCEM UCXOASALMM U3 Hee MyTsM. Ecnv cyllecTByeT No MeHblUeli Mepe oauH
ycnelHbIli MapLpyT yepe3 BClo CTPYKTYPHYH CXEMy, TO Le/flb aHanmn3a cumtarT fOCTUTHYTOA.

[JaHHblli MeTof No3BonseT chopMMpoBaTh CTPYKTYpPHOE NpeAcTaBieHne MoennupyemMoi cuctembl. 3Ta CTPyKTypa
HanoMVHaeT 3/1IeKTPUYECKy0 CXeMy, B KOTOPOW TOK mpoTekaeT OT BXofda K Bbixody, UTO O3HauyaeT, 4To mMogenunpyemas
cucteMa paboTaeT fo/MKHbIM 06pa3oM. Ecnu B cxeme ecTb paspbiB, TO 3TO O3HAYaEeT, YTO B MOAENNpYyeMoii cucteme npo-
n3owen otkas. B pe3ynbTare nosiBNSeTCA KOHLEenumst HabopoB MUHMMAalbHbIX CEYEHUI, KOTOPbIE NPeACcTaBAsAT KOMGUHA-
UMM OTKa3oB (T. €. MecTa, rae CTPYKTYypHas cxXxeMa HafeXHOCTU UMEET «paspbiB»), NPMBOASALLMX K OTKa3y MoAenupyemon
CUCTEMBbI.

MaTemaTuyeckn AaHHblli MeTo nofobeH MeTody AepeBa 0Tka3oB. OH MpeAcTaBseT co60li 1ornyeckyro hyHKUMI,
CBSA3bIBAOLLYI0 COCTOSAHUS OTAE/bHbIX KOMMNOHEHTOB (He paboTatowmx UM paboTtarLlmx) ¢ COCTOAHUEM BCENl CUCTEMBbI
(He paboTatouwein unm paboTatowein). NMo3aToMy BblUMCAEHNA NOAOOHbLI TEM, KOTOpbIE ONMUCaHbl AN AepeBa OTKa30B.

MoapobHoe onucaHne gaHHOro metoga/cpeactea npuBeneHo B [75].

b5.6.5.8 MogenuposaHue metogom MoHTe-Kapno

Lienb — mMopenupoBaHune peasibHblX CUTyaLuii MeTOLOM reHepauun cay4daiHbiX Ynuces, Korga aHanMtuyeckune me-
TOA4bl HE NPUMEHUMbI.

MpumeuyaHne — CcblIKa Ha AaHHbIA MeToa/cpeacTBo npuBegeHa B MTOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.4).

OnwucaHve. MogenuposaHvue mMeTogoM MoHTe-Kapsio Mcrnonb3yoT AN1A peLlleHns ABYX KnaccoB 3afav:

- BEPOSAITHOCTHbIX, NPU KOTOPbIX /15 rTeHepaunm CTOXacTUYeCKUX SBEHWA NCMONb3YIOT CayyaliHble Yncna;

- AeTEPMUHUCTUYECKNX, NPU KOTOPbIX MOSIB/IEHUE AB/IEHUA MatemaTuyeckm npeobpasyetcss B 9KBUBAIEHTHYIO Be-
POATHOCTHYI0 hOpMY (Hanpumep, UHTErpasnbHble BblYUCIEHUS).

Mpn mMogenupoBaHnM meToAoM MoOHTe-Kapno Mcnonb3ylT ciyyaliHble Yncna s aHMMauuy Mogenu nosefeHus
NpaBuIbHO N HEMPaBUIbHO (DYHKUMOHMPYIOLLEl nccnegyemoli cuctTemsl. Takme noBefeHyeckne mogeny peanvnsyloT Mo-
LenaMu nepexofoB cocTosHui (rpad MapkoBa, ceTu MNeTpu, hopManbHble S3bikM U T. 4.). MogenupoBaHue MoHTe-Kapno
No3BO/ISIET MOJYUYNTb GOMbLUYID CTATUCTUYECKYHD BbIGOPKY, M3 KOTOPOI hOPMUPYIOTCS CTaTUCTUYECKNE pe3ysbTaThl.

Mpy ncnonb3oBaHU MogenmposaHnss MoHTe-Kap/sio Heo6Xo4UMO NPUHATL Mepbl N0 06ecneyeHnto pasymHbIX nepe-
KOCOB, AOMNYCKOB W LIYMOB. 3TUM HEO6X0AMMO YNpaBnAaTb Yepe3 A0BEPUTESbHbIA MHTEpPBasl, KOTOPbIA Nerko MOXeT 6biTb
nosyyYeH u3 MoAenvMpoBaHus. B oT/iMuve OT aHanMTMYeCcKnX MeTodoB MogenupoBaHue MoHTe-Kapno siBnserca camoan-
npokcymMupyowmmcs. Ons ynpoLweHns Mogenn HesHauuTeslbHble cobbITUA NPOCTO He paccmaTpuBaloT 6e3 Heo6xoAnmo-
CTV UX nAeHTUdrKaLmn.

O6uune NpuHUKUNBLI MoAeNpoBaHna MeTodoM MoHTe-Kapo 3akiovatoTcs B nepeopMynmposaHum npobiembl Tak,
4YTO6bI NOJSyYEHHbIE pe3ynbTaTbl OblM KaK MOXHO 60/1ee TOYHbIMU, YTO MO3BOMISAET OTKA3aTbCA OT pPelleHns npobnemsl B
ee NCXOJHON NoCTaHOBKe.

B KOHTeKcTe HacTosero crtaHgapTa mogenmposaHne MoHTe-Kapaio MoxeT 6biTb MCMONb30BaHO ANS BblYUCEHWI
YMB v yyeTa HeonpeAeneHHOCTU AaHHbIX O HaAeXHOCTU. Mcnonb3yss COBPEMEHHbIE KOMMbIOTEPbI, MOXHO NIETKO BbIMNO/I-
HUTbL MogenupoBaHue cuctemsl ¢ YTB 4.

MoppobHoe onucaHne faHHOro metogal/cpeacTsa NpuBefeHo B [76].
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b.6.5.9 Mogenu fgepeBa 0TKka3oB

Llenb — nocTpoeHne noruyeckoli qyHKLMKU, cBsidbiBalolweli 6a3oBble coObITUA (BUALI OTKA30B) C rMaBHbIM COObI-
TMem (HexenartesbHoe COOblITME) HA OCHOBE CUCTEMATMYECKOro HUCXOoAALlero rpaduyveckoro (cneacrsMe — npuyvHa)
nogxopaa.

MpumeyaHune — MpUMEHEHNe AepeEBa OTKA30B B KAUECTBE CPeACTBa NOATBEPXAEHUSI COOTBETCTBUA 6e3onac-
HOCTU ye 6bl110 onucaHo B B.6.5.5. [JaHHblii MeTo Takke LUMPOKO MCMOMb3YeTcs A1 aHann3a 0TKa30B M BEePOSITHOCTHbIX
pacyeToB.

OnucaHue. 3T0 OAHOBPEMEHHO M METOJ aHanu3a, NoMOoramwLmii aHaIMTUKY Lar 3a warom paspabotatb Mogesb, U
MaTreMaTnyeckass MoAesnb ANS BEPOATHOCTHbIX pacyeToB. [laHHbIi MeToZ, NM03BOMSET BbIMOHATL:

- Ka4eCTBEHHbI/i aHann3 nyTeM BbISIBAIEHUSA M COPTMPOBKMU CLEHapueB OTKa30B (MUHUMAsibHble CeYeHUs WU Npo-
cTeiilne MMNANKaHTbI);

- MONyKayeCTBEHHbIV aHannM3 MyTeM paHXVWpoBaHWs CLeHapueB B COOTBETCTBMM C UX BEPOSATHOCTAMU BO3HUKHO-
BEHWS;

- KO/IMYECTBEHHbIV aHaN3 NyTeM pacyeTa BEpPOSATHOCTU [NABHOMO COObLITUS.

MoA06HO CTPYKTYPHbIM CXeMaM HaAeXHOCTW, AEepPeBO OTKA30B MNpeAcTaBnseT cobon nornyeckyto (6yneBy) yHK-
LMo, CBSA3bIBAIOLLYI COCTOAHWSA MHAMBUAYa/IbHLIX KOMNOHEHTOB (He paboTaeT uan paboTaeT) C COCTOAHMEM BCeW cucTe-
Mbl (He pa6oTaeT unu paboTtaet). ECM KOMNOHEHTBI ABASAIOTCA HE3aBUCUMbIMU, TO BEPOATHOCTHbIE pacyeTbl A1 noruye-
CKOW (OyHKLMM MOTYT 6GbITb BbIMO/IHEHbLI TO/ILKO C Y4ETOM BEPOSTHOCTHbLIX CBOWCTB 6a30BbIX KOMMNOHEHTOB. 3TO HEMPOCTO,
NOCKOJbKY 3TO cTaTuyeckas Mofefnlb B OCHOBHOM paboTaeT TO/IbKO C MOCTOAHHbIMU BEPOATHOCTAMU. PacyeT BepOATHO-
CTelA, 3aBMCUMbIX OT BPEMEHM, LO/HKEH ObITb NPOBEAEH 0COBEHHO BHUMAaTeIbHO. Hanpumep, PFDavg CBC, Bk/o4arLwmx
nepvoanyecKoe KOHTPOJIbHOE TeCTUPOBAaHWE KOMMOHEHTOB, HE MOXEeT ObiTb paccyMTaH HernocpefCcTBEeHHO, Kpome TOro,
elule 6onee cnoxHo paccuntatb PFH gna cuctem 6e3onacHocTu, paboTarwmx B HENPepbIBHOM pexume. Moatomy pac-
yeTbl 3HA4YEeHUn HeroToBHOCTL/PFD 1 HeHagexHOCTb/PFH ¢ MOMOLLbIO aHHOTO MeTofa AO0/MKHbI NPOBOAUTL TOMBKO MHXeE-
Hepbl N0 HAAEXHOCTU C rNy60KMM NOHMMAaHWEM MaTeMaTWKW, fiexalleil B OCHOBE AaHHOro MeToja.

[N o4eHb NpOCTbIX AepeBbEB OTKA30B pacyeTbl MOryT 6biTb NPOBEAEHbI BPYYHYD, OAHaKo 3a nocnegHue 50 neT
6b110 pa3paboTaHO M peasm3oBaHO AO0BO/SIbLHO 60MbLIOE KOMANYECTBO a/irOPUTMOB A/ PELUEHUS CNOXHbIX JIOrMYECKnX
ypaBHeHwuli. Hanbonee cCOBpPEMEHHbLIM Ha TeKyL Wi MOMEHT SBASEeTCA MeToA ABOWYHbIX Auarpamm pelueHunin (Binary
Decision Diagrams, BDD), KOTOpbIiA OCHOBAH Ha TEXHWKE KOMMAaKTHOro KOAWPOBAHMSA /IOTMYECKUX yPaBHEHWA B Namsiti
KOoMMbloTepa. B HacTosiee BpeMS 3TO €4UHCTBEHHbI MEeToA, CNOCOGHbIV BbINOHATL BEPOATHOCTHbLIE pacyeTbl 6e3 npu-
6NMKEHNI AN CUCTEM NPOMBbILWJIEHHBIX pa3mepoB. OH Takxe A0CTaTOYHO 3hdiekTMBeH A1 06paboTkM HeonpenesneH-
HOCTe npu mogenuposaHuM MeTogoM MoHTe-Kapno.

Mopgpo6Hoe onucaHue faHHOro meTogal/cpeacTsa npueegeHo B [70], [77], [78].

B5.6.5.10 O606LeHHble cTOXacTuyeckne mogenu ceteii MeTpu

Llenb — rpadinyeckoe MOCTpPOEHWE MOAENM NOBEeAEHUS MPaBUbHO M HEMPaBULHO hYyHKLMOHMpYoLWwein 3/3/MN3
CB3C cucrtembl, MakCMMasibHO MPUGIMXEHHOI K peanbHO Mogenupyemoli cucteme ans obecnedyeHns agpekTUBHOM
noanepxku mogenvposaHna metogom MoHTe-Kapro.

MpumevyaHne — MeTog ceteit MeTpu 6bin onucaH B 5.2.3.3 Kak NnonydopmasbHblii MeToA. [aHHblii MeToq Tak-
Xe MOXeT 6bITb 3DPEKTUBHO UCMONb30BAH [/ aHanM3a NosHoTLl 6esonacHocT AC.

OnucaHue. B meTofe NpYMeHeH acCWHXPOHHbIV KOHEYHbIA aBTOMaT, onucaHHblli B 6.2.3.3, 3a uUckI4yeHnem Toro,
YTO XOpollee CBOWCTBO, OTCMEXMBAEMOe Mnpu NosydopMasibHOM MOATBEPXAEHUN COOTBETCTBUS,, HE CyLecTByeT, kKorga
MoAenupyeTcs noBefeHne HenpaBWIbHO YHKUMOHMpPYOLW el cuctembl 6e3onacHocTu. Tak HasbiBaeMble no3uvuyuu (M30-
GpaxatoTca Kpyxkamu) npeacTaBnsioT BO3MOXHbIE COCTOSHUSA, a Tak HasblBaeMble nepexofbl (M306paxarTca npsamo-
YrosibHMKaMu) npeacTaBnsAlT CobbITUSA, KOTOpble MOTYT Npou3oinTu. Kpome mapkupoBaHus nosuuuidi (cm. 5.2.3.3), moryT
6bITb MCNONb30BaHbl COOBLLEHNA WM NpeaukaTbl 418 NOATBEPXAEHUA COOTBETCTBUA (aKTMBM3auum) nepexonos, a npo-
JOMKNTENBbHOCTb 3afepPXKN Mexay akTuBu3aunein nepexofda v ero «Bo3byxAeHnemM» MoxeT 6biTb AeTepMUHUPOBAHHOM
NN CTOXacTUYecko BennymHoli. MoaTomy Takme cetu MeTpu HasblBAOTCA «0606LEHHbIMU CTOXaCTUYECKUMU» CeTAMM
Metpwn.

CeTun MeTpu ABNAOTCA TMOKMMU NMOBEAEHYECKMMU MOAENAMU, KOTOpble NOATBEPXKAAOT CBOI BbICOKY 3(hdeKTUB-
HOCTb A/15 NOAAEPXKM MoAenmpoBaHusa metogom MoHTe-Kapno (cm. 5.6.5.8). Kpome TouyHOCTM camoro metoga MoHTe-
Kapno, koTopas Bcerga v3BecTHa, NPeoAosieBaloTCs BCE OrpaHMyYeHns Apyrux mMetogoB (3aBMCMMOCTM, KOMOUHATOPHbIN
B3pPblIB, HEIKCMOHEHLMA/ILHOCTbL 3aKOHOB pacnpegenenns nT. 4.). NMpyuMeHeHne mMeToga € 1CNosib30BaHNEM COBPEMEHHbIX
KOMMbIOTEPOB MO3BOISAET peLmnTb Npobaembl gaxe Ana oueHkn YMB 4.

Mopgpo6Hoe onucaHne gaHHOro meTogal/cpeacTsa npueegeHo B [79]—[81].

5.6.6 AHann3 HaunxygLwero cry4das

Llenb — umcknoyYeHne cructeMaTyeckmx oWwnboK, BO3HMKAKLWNX B pe3ynbTate HeGnaronpuaTHbIX coyeTaHuii ycno-
BWI1 OKpy>XatoLLel cpefbl U A0MNYCKOB HA NapameTpbl KOMNOHEHTOB 3/3/M3 CB3C cucrtemsi.

MpumevyaHne — CcblIKN Ha faHHblli meTog/cpeactso npuBefeHbl B TOCT 34332.3—2021 (npwnoxenue b,
Tabnuubl 6.5 n B.6).
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OnucaHne. 3kcnnyaTaunmoHHble BO3MOXHOCTW CUCTEMbl U NapameTpbl KOMMOHEHTOB UCCAEAYT UM BbIYUCNSAIOT
TeopeTunyecku. MNpn 3TOM ANA YCOBUIA OKpYyXatoLein cpeabl 3a4at0T UX A4oNyCTUMbIe NpeesibHble 3Ha4YeHUs. AHanmsnpy-
0T 1 CONOCTaBAAT CO cneundukalymen Hambonee CyLwecTBEHHbIE XapakTePUCTUKN CUCTEMBI.

MoapobHoe onucaHne gaHHOro Metoga/cpeactsa npueeneHo B [82].

Bb.6.7 PacwupeHHoe oyHKLUMNOHaNbHOe TecTupoBaHue

Llenb — ob6HapyxeHne 0TKa30B Ha CTagusax paspaboTku cneuudpmkauum, NpoekTupoBaHma u paspaboTtkn /M
CB3C cucrtembl; nposepka NnoBefeHns CUCTEMbI B C/lydae peaknx WM HeyuyTeHHbIX BXO40B.

MpumeyaHne — CcblIKMW Ha AaHHbIA meToa/cpeacTBo npuBegeHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuubl 6.5 n B6.6).

OnucaHue. PaclunmpeHHoe (PYHKUMOHa/IbHOEe TeCcTUpOoBaHWe MPUMEHSAIOT A1 NPOBEPKM (DYHKLMOHa/ILHOIO MoBe-
deHna 3/3/M3 Cb3C cuctembl Kak peakuuio Ha BXOAHbIE YC/I0BUA, KOTOPbIE OXMAAKTCA TOMbKO B peAkux ciyvasx (Ha-
npumep, rnobanbHOro oTkasa) uan He oxeatbiBatoTca cneuundukauveit CBC (Hanpumep, HeKOppeKkTHble onepauun). s
pefKo BCTpevalLnxcs ycnosBuii Habnwgaemoe nosefeHre CUCTEMbl CpaBHMUBAIOT CO cneundukaumein. B Tex cnydasx,

KOrAa peakuusi CUCTEMbI He ykasaHa, criegyeT y6eauTbesi B TOM, YTO 3ajaHHasi 6e30nacHOCTb coxpaHsieTcsl B Habnoaae-
MOIi peakuum CUCTEMBI.

MoapobHoe onucaHne gaHHOro metogal/cpenctsa npuseaeHo B [58], [83].
5.6.8 AHanus Hauxyawmx cnyvaes
Liens — npoBepka cuTyauuii, cneymduuMpoBaHHbIX Npy aHannse Hamxyglux ciydyaes.

MpumeuaHue — CcblKM Ha AaHHbI MeToa/cpeAcTBO npusefdeHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuubl 6.5 n B6.6).

OnucaHne. JkcnayataynoHHble BO3MOXHOCTM O/3/M3D CB3C cucTembl 1 napaMeTpbl KOMNOHEHTOB NPOBEPSAOT NpU
aHanm3e Hauxyalwux cnyvaes. Mpyu aTOM AN YCNOBUIA OKpyXatoLiel cpefbl 3a4atlT UX npefesbHo ONyCTUMbIe 3Haye-
HWS. AHaNIN3MPYIOT M COMOCTAaBAAT CO cneuundmrkaumeil Hanbonee CyLWecTBEHHbIE XapakTePUCTUKMA CUCTEMBI.

B5.6.9 WcnbiTaHnA ¢ BBeAeHWEM HeucnpaBHOCTel

MpumeyaHne — CcCblIKMW Ha AaHHbIA mMeToa/cpencTBo npuBedeHbl B TOCT 34332.3—2021 (npunoxeHue b,
Tabnuupl 6.5 n B.6).

Llenb — BHeceHne uav nMmutauus HeucnpaBHocTelh B AC 3/3/M3 CB3C cuctembl 1 LOKYMEHTUPOBaHNE peakuun
CUCTEMBI.

OnucaHve. 3TO Ka4eCTBEHHbI METOA OUEHKU HaAeXHOCTW. [Nns onucaHus MecTOMOJSIOKEeHUS W Tuna Heucnpas-
HOCTell, a Takke cnocoba VX BHECEeHWS NpeanoyTUTeNbHO MCNOJb3YTCA AeTann3npoBaHHble (hYHKLMOHasIbHbIE G0KM,
CXEeMbl ¥ CXeMHble guarpammbl: Hanpumep, nNuTaHne MOXeT He NOCTynaTb Ha pas/iMyHble MOAY/N; JIMHUWN MUTAHUA, JIMHUN
o6Lel WrHbl UK agpecHble MHUN MOTYT OblTb PA30MKHYTbLI/KOPOTKO 3aMKHYTbI; KOMMNOHEHTbI MW UX NOPTbI MOTYT 6bITb
Pa30MKHYTbl WX 3aKOPOYEHbI; pesie MOryT OblTb 3aMKHYTbl WM PAa30OMKHYTbl, NGO UX AEACTBUSA MOTYT BbINOSHATLCA B
HeCOoOTBETCTBYIOLLME MOMEHTblI BpEMEHU U T. 4. Bo3Hukatowme B pesynbTate oTkasbl cUCTeMbl knaccuduumpyoT. O6bly-
HO BBOAAT OAUHOYHbIE HEUCNPaBHOCTU B YCTONYMBOM COCTOSIHUU cucTeMbl. OfHaKo B C/yyae, ec/iM HeUCNpaBHOCTb He
o6HapyXuBaeTcs TeCTOM BCTPOEHHON ANArHOCTMKU UM OKa3blBAETCA HEOUYEBUAHOW, OHA MOXET COXPaHUTbCHA B CUCTEME
1 BbI3BaTb CMeAyIoLLY0 HENCNPaBHOCTb. pM 3TOM KONMYECTBO HEMCNPaBHOCTEN MOXeT OGbICTPO BO3PACTM MHOIOKPaTHO.

Takvue ucnblTaHUA NPOBOAATCA MHOTONPOMULHLIM KOJIJIEKTUBOM Cheunannuctos. MpoekTUpPOoBLUKK (MOCTaBLLMK)
CUCTEMbl JO/IXEH NPY 3TOM NPUCYTCTBOBATb U NOMyYaTb pekoMeHgauuun. [na 0Tkasos, NPMBOASALWMX K ONACHbIM nocnej-
CTBMAM, BbIYUCAAIOT U OUEHMNBAIOT cpefHee BpeMs HapaboTku Ha oTkas. Ecnm aTo Bpemsa masno, Heobxoguma mogudunka-
Lua cUCTeMbI.

Moapo6Hoe onuncaHne AaHHOro meToga/cpeacTsa npusedeHo B [69], [84].
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MpunoxeHve B
(cnpaBo4yHOE)

MeToabl U cpeacTBa AOCTUXKEHUA MOJSHOTHI 6e3onacHoCTuU nporpamMmmMHOro ob6ecneveHust

B.1 O6uwme nosoxeHus

B HacTosilem NpuioXeHun NpuBefeHO KpaTKoe onucaHve MeToA0B U CPefCTB JOCTMXKEHWS NOSHOTbI 6e3onacHo-
ctn MO 3/3/MN3 CB3C cuctem, Ha KoTopble faHbl cebiikn B FTOCT 34332.4, gaH ux aHanus, a Takke npuBefeHbl CCbIIKN
Ha UCTOYHUKM C NOAPOOHBLIM OMMcaHWeMm AaHHbIX MeTOAO0B M CpeAcTB. HacTosliee NpUioXeHne He JO/MKHO paccMaTtpu-
BaTbCA Kak MosIHOe WM uncyepnbiBaloLLee.

B.2 Tpe6oBaHus U AeTa/lbHOE NPOEKTUPOBaHNE

Llens — chopmynuposaHue MeTofoB/CpeAcTB, MPMMEHUMbIX Ha CTaAusax NoAroToBkM TpeboBaHuin (cneyudmkaymm)
1 feTa/lbHOTO NPOEKTUPOBaHUS.

MpumeuvaHne — CooTBETCTBYOLWME METOAbl U cpeAcTBa npueefeHbl B 5.2 npunioxeHus b.

B.2.1 CTpyKTypHble MeTOoAbl
Llens — chopmynmpoBaHne meToA0B/CPEACTB, NPUMEHUTESIBHO K CTPYKTYPHLIM MeToAaM.

MpumedyaHne — CcblIKM Ha fAaHHbIA meTop/cpeacTBo npuBegeHbl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuubl A.2 n A.4).

B.2.11 O6wwe nonoxeHus

Llenb — ocHOBHas uUeflb MeTOAOB aHanm3a CTPYKTypbl (CTPYKTYPHbIX METOLOB) COCTOMT B 06ecnevyeHny Kayecrtsa
pa3paboTkn nporpaMMHoro obecnevyeHuns. laHHble MeTOAbl B OCHOBHOM MCMOJb3YHOTCA Ha paHHWUX ctaguax XL co3pgasa-
emoi 3/3/M3 CB3C cuctembl. CTPYKTYPHbIE METOAbI UCMOSb3YHT KaK TOYHbIE, Tak U MHTYUTUBHbIE NPOLEeaypbl, U HOTaLuun
(nopoepxvBaemble KOMNbOTEPAMK), a Takke onpeaenstoT 1 NO3BOMAAIT AOKYMEHTanbHO ohopMnATh TpeboBaHMA U BO3-
MOXHOCTW peanim3auuny B OTMYECKOn nocnenoBaTebHOCTU U CTPYKTYPUPOBAHHLIM CMOCOGOM.

OnucaHne. CyuiecTByeT AOCTATOYHO MHOFO CTPYKTYPHbIX MEeTOAOB. HekoTopble U3 HUX CO3faHbl ANS BbINOJHEHUS
TPaAULMOHHBIX (DYHKLMIA 06paboTKn faHHbIX U TpaH3akuuii, apyrue B 60/blUeli CTENEeHN OPMEHTUPOBAaHbI Ha NPOLLeCChI
yrnpaB/ieHns 1 3ajayn peanbHOro BpeMeHu (418 cucTeM, peanu3ylolunx Takve 3ajadu, xapaktepuctmka 6e3onacHocTu
sABNSeTca 60s1€e KPUTUYHOW, YeM AN APYTMX CUCTEM). YHUAIULMPOBAHHbLIA A3blk MogenupoBaHmsa UML (cm. B.3.12) co-
LEPXUT MHOTO NPUMEPOB CTPYKTYPUPOBAHHbIX HOTALWIA.

CTPYKTYpHblE METOAbl MOXHO CUMTaTb «MHTENNEKTyas/lbHbIMW WHCTPYMEHTaMu», npefHasHavyeHHbiMU Ans 0606-
LLLeHHOro BOCNPUATUA U CTPYKTYypM3aLnm KOHKPETHOW Npo6aemMbl nam cuctembl. K Mx OCHOBHbIM CBOMCTBAM OTHOCATCS:

- UICNOMIb30BaHNE JIOTMKM B PACCYXAEHUAX W BbIBOAAX, AEKOMMNO3UUMUA COXHON Npobriembl Ha ynpasnsiemble
cTaguu;

- aHanun3 un JOKyMeHTaslbHOe MpejcTaBfieHne BCell CUCTeMbl, BK/IOYas OKPYXaloLlylo cpegdy, a Takke paspabatbl-
BaeMyto cuUcTemy;

- AEKOMNO3NLMA AaHHbIX U QYHKUUIA B paspabaTbiBaemoii cucteme;

- UCMOJIb30BaHNE KOHTPOJIbHBIX TabnuL, TO eCTb CMUCKOB TUNOB OOBEKTOB, HYXAAKLWNXCA B aHaNN3E;

- Manas uHTennekTyanbHas neperpyska — npocToTa, MHTYMTUBHOCTb U NPAaKTUYHOCTb NPU NpefcTaB/eHun Npo-
61embl UM CUCTEMBI;

- aKueHTMpoBaHue BHUMaHUA Ha pa3paboTke CTPYKTYPHOM MoAenn co3faBaemoil cuctembl ¢ nogaepxkoii CASE-
CpeAcTB A/19 NOJIHOTbI MeToAa.

HoTaumu, ucnonb3yemble 418 aHanM3a 1 AOKYMEHTUPOBaHWSA NpobsieM N 06bEKTOB CUCTEMbI (HanpuMmep, Ha oc-
HOBE NPOLLECCOB W MOTOKOB AaHHbIX), OPUEHTUPOBAHbLI Ha CTPOroCTb MpPefCcTaB/ieHNs, OfHAKO HOTauun AN BblpaXeHUs
hyHKLMIT 06pabOTKU, BbIMOMHAEMbIX 3TUMU 06BbEKTaMu, ABNAOTCA 60see HehopMasbHbIMU. B TO e Bpems HeKkoTopble
MEeTOAbl YaCTUYHO UCMOSb3YIT (hOpMasibHble HOTauuu (Hanpumep, perynspHble BbIPAXEHUS UM KOHEYHble COCTOAHUSA
aBTOMAaTOB). YBe/IMYEHME TOYHOCTM HOTaUUM He TOJIbKO MOBbILLAET YPOBEHb MOHWMaHMs, HO U obecneynBaeT BO3MOX-
HOCTb aBTOMaTU3MpPOBaHHON 06pPaboTKU.

Opyrvm npeMmMmyLLecTBOM CTPYKTYPHbIX HOTaUMii SBNSETCA UX HarnsiAHOCTb, KOTopas NOo3BO/SET No/b30BaTesno UH-
TYUTUBHO MPOBEPATb BO3MOXHOCTU cneundmkauum nam npoekta npu HenosiHoi nHgopmMaimu.

HacTtoawwii kpaTknii 0630p OnucbiBaeT HECKO/IbKO CTPYKTYPHbIX MeToAoB 6osiee noapo6Ho.

Mogpo6HOe onucaHue gaHHOro meTogal/cpefcTBa npueeneHo B [56).

B.2.1.2 Ynpasnsemoe npegctasneHvne Tpebosanuini (CORE)

Llenb — o6ecneveHune Toro, 4Tobbl BCce TpeboBaHWs GblM ONpefeneHbl U BblpaXKeHbl.

OnwucaHue. [laHHbIl MeTod NpegHa3HavyeH A5 yCTpaHeHusi pas3pbiBa MeXxay notpebuTenemM/KOHeuYHbIM MNosib30Ba-
Tenem u aHanMTukoM. OH He OCHOBaH Ha MaTeMaTU4YecKn CTPOroii Teopun, a ABAsSieTCS CPeLCTBOM KOMMYHuKauuu. MeTtog
CORE co3gaH gns npeacraBneHuns TpeboBaHuii, a He Ans cneundpmkaumin. JaHHbI METOA, ABASETCA CTPYKTYPUPOBaH-
HbIM, BCE ero npeAcTaB/ieHns NPoXo4sAT Yepes pas/inyHble YpoBHU yTouHeHunin. Metog CORE ncnonb3yeTcsa ANS LWMPOKOro
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Kpyra 3agad, yuntblBaeT cBeAeHUs 06 okpyxatLein cpefe, B KOTOPO cucTema PyHKUMOHUPYET, a Takke pas/imyHble TOUKM
3peHna pasHbix kaTeropuii nonb3osatesnein. Metoq CORE cogepxuT pykoBOAALME MaTepuasbl U TakTU4eckMe noaxofabl
415 YNPOLEHUA C/IOXHBIX NPOEKTOB. Takoe ynpoLeHne MOXET 6bITb CKOPPEKTUPOBAHO /IM60 ABHbIM 06pa3oM UAeHTUdN-
LMPOBaHO ¥ AOKYMEHTaNbHO O0hopMIeHO. Takum 06pa3om, cneumudmkauny MoryT 6biTb HEMOTHBIMU, OAHAKO BblSIBIEHHbIE
HepelleHHble NpobaemMbl M 061aCTW BbICOKOTO pUcKa A0/MKHbI BblITb PACCMOTPEHbI NPU NocaeayoweM NPoeKTUPOBaHNN.

MoapobHoe onucaHne faHHOro mMeTogal/cpencTsa npusegeHo B [56], [85].

B.2.1.3 MeTtoga pa3paboTku cuctembl no JxekcoHy (JSD)

Llenb — pa3paboTka meToAa, OXBaTbiBalOLLEro co3faHne NporpaMmHbIX CUCTEM OT cTaaun hopMmnpoBaHus Tpebo-
BaHWIA A0 CTaAuU KOAMPOBaHUSA, cneumanibHO A8 CUCTEM peasibHOro BPEMEHMN.

OnucaHvne. MeTog pa3paboTkn cuctemsl no xekcoHy (JSD) npeactaBnset coboil nMoaTanHyw npoueaypy pas-
paboTku, B KOTOpOl pa3paboTyvk MoAenvpyeT MoBefeHue peasibHOro Mvpa, KoTopoe npeacTaBnseTcss PyHKUUAMMU cu-
cTeMbl, onpegenseT 3T1 yHKuMWU, BBOAUT UX B MOAE/b U NpeobpasyeT obpa3oBaBLUylOCA B pesynbTare cneumndurkaunio,
KoTopasi peanusyema B niaHuMpyemoit cpege. Mo3ToMy AaHHbIi MeTof OxBaTbiBaeT TPaAWULMOHHbIE 3Tanbl, Takne Kak
co3faHune cneundurkaumnii, NpoekTMpoBaHne 1 paspaboTka, HO HECKO/IbKO OT/IMYAEeTCA OT TPAAULMOHHLIX METOAOB U He
ABNSETCA METOAOM HUCXOAALWEro NPOEKTUPOBaHUS.

B paHHOM meTofe 60/blUOe BHUMaHue yAenseTcs BbIABMIEHUIO Ha paHHel cTagun CyLIHOCTEl peanbHOro mupa,
OTHOCALLMXCA K CO34aBaeMoil cMcTeMe, a Takke MOZE/IMPOBaHNI0 3TUX CYLLHOCTEl 1 TOro, YTO MOXET C HUMMW MPOU30NATH.
Kak To/IbKO aHanu3 «peasibHOro mmpa» 6yAeT BbIMO/IHEH U CO3faHa ero Mofesb, aHann3npyT MYHKLMN CUCTEMBI C TEM,
4yTOObI ONpeAennTb, Kak OHU BNUCLIBAIOTCA B MOfEe/lb «peasibHOro Mupa». Mogesnb pesynbTupyloLieil CucTeMbl AOMOMHAIOT
CTPYKTYPHbIM ONMCaHWEM BCEX MPOLECCOB MOAENM U 3aTeM npeobpasyloT B Nporpammbl, KOTOpble MOryT paboTaTb B 3a-
[aHHOI nporpamMmmHo-annapaTHon cpege.

MoapobHoe onucaHne gaHHOro metoga/cpenctesa npuseaeHo B [86], [87].

B.2.1.4 MeTog VopgoHa 418 cMcTeM peanbHOro BpeEMeHU

Llenb — cneundgukauns n NpoeKTMpoBaHNe CUCTEM peasibHOr0 BPEMEHMU.

OnucaHue. MeTog MopgoHa NpuMeEHSIOT 418 peanusauun npolecca paspa6oTkyn 3/3/M3 cucTembl, COCTOALLETO U3
Tpex 3TanoB. Ha nepBomM 3Tane co34alT «CYLIHOCTHYI0 MOAEeNb», KOTOpas OnucbiBaeT NoBefeHne cucTemsl B Lenom. Ha
BTOPOM 3Tane CTPOAT MOAe b peanunsalummn, onucbiBatloLen CTPYKTYPbl U MeXaHU3MOB, KOTOpble, SABMASCL peasin3oBaHHbI-
MK, oTpaxalrT Tpebyemoe nosefeHne cucteMbl. Ha TpeTbem aTane ocywecTBnsaT hakTnyeckoe noctpoeHme AC u MO
cucTeMbl. Tpy 3Tana CTporo COOTBETCTBYIOT TPAAULMOHHBIM 3Tanam — paspaboTke crneuudukalmm, NPOeKTUPOBaHNIO 1
pa3paboTke, HO rnaBHOE, YTO NMPOEKTUPOBLLUK HA KaxAOM 3Tane AO/HKEH aKTUBHO 3aHUMATbCA MOAE/IMPOBaHNEM.

CylHoCcTHass MoAesnb COCTOUT U3 BYX YacTeil:

- MOAENV OKpYXalLLei cpeabl, cogepxalleli onucaHue rpaHnL, Mexay CUCTEMON N ee OKPYXEHNEM, a TakKe BHeLU-
HMX COGbLITUIA, HA KOTOpble [O/MKHA pearnpoBaTtb CUCTEMA;

- MoZenv NoBefeHus, KoTopasi COAEPXMUT CXeMbl, ONMMCbIBaKOLMe NpeobpasoBaHns, BbINO/HAEMbIE CUCTEMON B OT-
BET Ha COObITUSA, N ONUCaHWe AaHHbIX, KOTOpble CUCTeEMa A0J/KHa cofepxaTb A5 Bblhaun OTK/IMKOB.

Mogenb peanusauuun nogpasgensaoT Ha ABe NoAMOLeNun, onuckiBarlme pacnpegeseHne oTaesbHbIX NpoLeccos B
npoLeccopax v AeKoMnosuLmio NpoLeccoB Ha NPorpaMmmHblie MOAYN.

[nsa cos3gaHusa CyLWHOCTHOMW Mofenn u Mogenu peanus3auuny faHHblli MeTof UCMOMb3yeT MHOXECTBO XOPOLIO W3-
BECTHbIX MOAXOA0B: MOCTPOEHME AMarpaMm NOTOKOB AaHHbIX, NpeobpasoBaHue rpadoB, CTPYKTYPUPOBaHHbLI A3bIK, AMa-
rpaMMbl NEPexXofoB COCTOSAHMIA M ceTwn lMeTpu. Kpome TOro, AaHHbIi MeTof COAEPXUT MeTOAMKM A1 MOAENUPOBaHuS,
npeAcTaB/IEHHOIO M3 YXXe CHOPMUPOBAHHbLIX MOAENeid NpPoekTa CUCTEMbI UM BPYUYHYHO (Ha BymaxHOM Hocutene), nubo
aBTOMaTnNYeCKM.

MoapobHoe onucaHne faHHOro MeTojal/cpeacTsa npusegeHo B [88].

B.2.2 AnarpamMmbl NOTOKOB AaHHbIX

Llenb — nporpamMmHas nogaepxka onncaHus notoka AaHHbIX B BUAE Auarpamm.

MpumeuaHune — CcblkKA Ha AaHHbI MeToa/cpeAcTBo npusefdeHbl B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuusl 6.5 1 b.7).

OnucaHue. juarpamMbl NOTOKOB AAHHbIX OMUCbIBAIOT Npeo6bpa3oBaHne BXOAHbIX AaHHbIX B BbIXOAHbIE 4151 KaXA0ro
KOMMOHEHTAa CXeMbl, MPEACTaBNAAOLWEr0 pa3inyHblie NpeobpasoBaHus.

[varpamMmbl NOTOKOB [@HHbIX COCTOAT U3 TPEX KOMMOHEHTOB:

- @HHOTMpPOBAaHHbIE CTPefikn — 0603HaYalT NOTOK AaHHbIX, BXOAALMX U UCXOAAWMX 13 6/10KOB nNpeobpa3oBaHus,
C KPaTKMM ONUCAHMEM 3TUX AAHHbIX;

- aHHOTMPOBAHHbIE KPYXKM — 0603HavaloT 6/10kM npeobpa3oBaHUsi ¢ KpaTKMM onucaHMeM npeobpasoBaHuii;

- onepaTtopsbl (and, xor) — onepartopbl, NUCNOJIb3yeMble A/19 CBA3M aHHOTUPOBAHHbLIX CTPEJIOK.

Kaxablii aHHOTUPOBAaHHbI KPYXXOK Ha guarpammMe NoToKa AaHHbIX MOXET paccMaTpuBaTbCsa Kak CaMOCTOATE bHbIl
610K, KOTOpPbI NPy NOSIBJIEHNM Ha €ro BXOA4AX AaHHbIX npeobpasyeT ux B BbIXOAHblE. OAHNM M3 OCHOBHbIX MPeNMyLLEeCcTB
ABNAETCS TO, YTO OHW MOKasblBalOT Npeobpas3oBaHus, He npegnonaras, kak OHW peanusylTcsa. Yuctaa gnarpamma noto-
KOB Ai@aHHbIX He BK/OYaeT B cebs ynpaBAsioLLylo MHhopmaumio uan nHpopmaumio o0 nocniefoBaTelbHOCTM npoLecca, Tak
KaK ynpaBfieHMe peannsyeTcsl B paclUMpPeHusiX 415 peanbHOro BpeMeHy, Kak B MeTode VopgoHa ana cuctem peanbHoro
BpemeHu (cm. B.2.1.4).
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Cos3faHne guarpamMMm noToka AaHHbIX ABASEeTCA Hauny4ylwmm NoaxoAoM Mpu aHasim3e CUCTEM B HanpasfeHun oT
BXOZ0B K BbIxogam. Kaxablil Kpy>XOK Ha AuarpaMme A0/KeH 0603HavaTh pasHoe npeobpasoBaHne — ero BbIXoAbl AO/MKHbI
oT/IM4aThbCs OT ero BXofoB. He cyliecTByeT npaBui onpegeneHns obLeid CTpyKTypbl AnarpaMmmsl, 1 co3gaHve gnarpaMmsl
NnoToKa AaHHbIX ABASETCA OJHUM W3 TBOPUYECKMX acnekToB CO3[aHus npoekTta cuctembl B LenoM. ogo6HO BceM npoek-
Tam, npoueaypa, yTo4YHSLWas HayanbHy guarpaMmmy 4715 CO34aHNSA KOHEYHOW, SABNSeTCA UTepaTuBHOMN.

Mopgpo6Hoe onucaHue faHHOro metoga/cpesactsa npueegeHo B FOCT 19.701, [59], [60], [89].

B.2.3 CTpyKTypHble gnarpamMmmbl

Llenb — npeactaBneHne CTPYKTypbl NporpaMmMbl B BUAE CXEMbI.

MpumeuyaHne — Ccbisika Ha gaHHbIn meTog/cpeacTBo npumBegeHa B MOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.5).

OnucaHue. CTPYKTYpHble AvarpaMmmMbl AONOMHAKT AnarpaMmbl NOTOKOB AaHHbIX. OHWM ONUCbLIBAKT NporpammMmupye-
MYl CUCTEMY U Mepapxuio ee KOMNOHEHTOB, a Takxe 0TobpaxaloT ux rpadpuyecku B Buge gepesa. CTPYKTYpHble guarpam-
Mbl OMUCLIBAIOT CNOCO6 peann3auun 371eMEHTOB AuarpamMbl NOTOKOB AaHHbIX B BUAE Mepapxmnm nporpaMMHbIX MOAY/EN.

CTpyKTypHas guarpamma nokasbiBaeT B3aMMOOTHOLIEHUS MexXxAy nporpaMMHbIMU MOAY/IAMU, He ykasbiBas npu
35TOM MOPSLOK aKTMBM3auMW NPOrpamMmMHbIX Mogyneii. CTpyKTypHble guarpammbl U306paxatoTcs C MCNOoSb30BaHMEM Crie-
AYIOLWNX YeTbipex CUMBOJIOB:

- NPSAMOYTOJ/IbHMKA C UMEHEM MOAyNS;

-IMHAN, COeAVHSAOLLEN 3TV NPAMOYTrONbHUKM, DOPMUPYIOLLNE CTPYKTYPY;

- CTpesiku, OTMEUYEHHOW He3alTPMXOBaHHbIM KPYroMm, C MMEHeM fAaHHblX, nepejaBaeMblX B HanpaBfeHU/ 3NeMeH-
TOB CTPYKTYPHOW gnarpammbl 1 06paTHO (Kak npasBu/io, Takas cTpesika nsobpaxaeTcs napanfienibHO JIMHUAM, COeAUHSI0-
LM NPSAMOYTFO/IbHUKN CXEMbI);

- CTPesiKU, OTMEYEHHOW 3alUTPUXOBaHHLIM KPY)XXKOM, C UMEHEM CUrHasa ynpaB/ieHUs, NPOXOAALLEr0o B CTPYKTYPHOM
AnarpaMmme OT OAHOr0 MOAYNS K APYroMy, U aTa CTpenka Takke usobpaxaeTtcs napasnenbHO NUHWK, coeauHsaowWwel aBa
MOAYyNS.

M3 no6oli HeTpMBMaNbLHOW AuarpaMmbl MOTOKA [AaHHbIX MOXHO CO3faTb MHOXECTBO Pas/IMuHbIX CTPYKTYPHbIX
Avarpamm.

[narpaMmmbl NOTOKOB AaHHbIX OTOGpaxalT B3aMMOOTHOLEHWe Mexay WHdopmauueid n YHKUUSAMU CUCTEMBI.
CTpyKTYpHble Anarpammbl OoTo6paxatoT cnocob peanusauuun 3fneMeHToB cucTembl. Oba meToga npeacTaBnsalT coboi
060CHOBaHHbIE, XOTS U pa3/iInyHble TOUYKN 3PEHNST HA KOHKPETHYI0 CUCTEMY.

Moapo6Hoe onucaHne faHHOro meTogal/cpeacTsa npueegeHo B [59], [60], [90].

B.2.4 ®opmanbHble MeToAbl

Llens — chopmynupoBaHue meToAoB/CPeaCcTB, NPUMEHUMBIX 4719 POPMasibHbIX METOAOB.

MpumeyaHne — CcblIKN Ha faHHbIli meTog/cpenctso npuBefeHbl B TOCT 34332.4—2021 (npunioxeHue A,
Tabnuubl A.1,A.2, A.4 n npunoxeHune b, Tabnuua b.5).

B.2.4.1 O6wme NonoxeHms

Llens — pa3paboTka nporpamMmmHbIX CPefCTB, OCHOBaHHbIX Ha MareMaTtuyeckux npuHumnax. K atum cpegcresam oT-
HOCATCA MeToAbl DOPMasIbHOTO MPOEKTUPOBAHUA U (DOPMasibHOro KOAMPOBaHWUS.

OnucaHue. Ha ocHoBe hopMasibHbIX METOA0B pa3paboTaHbl CpeAcTBa ONMCaHUSA CUCTEMbl ANS pelleHns oTAenNb-
HbIX 3a4ay Ha atanax paspaboTku cneuudukalmm, NPoeKTUpoBaHua wian peanusauuun. Cosgasaemoe B pesysbTaTe onu-
caHve npegcTaBnseT coboil CTPOryt HOTauMio, MaremaTuyeckM aHanM3upyemy Ans obHapyXeHus pasfinyHbiX BUAOB
HecorniacoBaHHOCTEN WM HekoppekTHocTel. Bonee Toro, Takoe onncaHne MOXeT GbiTb B HEKOTOPbIX C/ydasx npoaHanu-
3MpPOBaAHO aBTOMAaTUYeCKN MO aHasornMn C NPOBEPKO KOMMNUNATOPOM CUMHTaKCcMca WCXOAHOW nporpammbl, WK UCMO/b30-
BaHa aHMMauusa B Lensx nokasaTb pas3nMyHble acnekTbl NOBeAeHUs ONUCbiBAeMOl CUCTEMbl. AHUMAaUUA MOXET Aatb [0-
NOJIHUTE/IbHYI0 YBEPEHHOCTb B TOM, YTO CMCTEMAa COOTBETCTBYET Kak peasibHbIM, Tak U (OpMasibHO cneunduLMpoBaHHbIM
TpeboBaHUAM, NOCKO/IbKY 3TO yny4dllaeT BOCNPUATAE YEOBEKOM CneumduLupoBaHHOro NoBeLEHUS CUCTEMbI.

dopManbHbIi MeTof 06bIYHO NpefnaraeT HoTauui (Kak MpaBwuio, UCMOMb3yeTcs OAUH U3 METOAOB AUCKPETHOW
MaTremaTtuku), MeToj BbiBOJA ONMCAHUS B flaHHOM HOTauMM U pa3nnyHble MeTOAbl aHanu3a onucaHus s NpoBEepKn Kop-
PEKTHOCTU pa3NNyHbIX CBOWCTB CUCTEMbI.

Psap dopmanbHbix metogoB CCS, CSP, HOL, LOTOS, OBJ, BpemeHHas norvka, VDM 1 Z onvcaH B HacTosiLero
nyHkte. [lpyrne metofpl, Hanpumep, MeTo[ KOHEeUYHbIX aBToMartoB u cetn MNeTpu (cM. npuioxeHue B), B 3aBUCUMOCTU OT
KOPPEKTHOCTU UCMO/b30BaHWsA MeToaMy COOTBETCTBYHOLLEro mareMaTuyeckoro annapara, MoryT paccMatpyMBaTbCsA Kak
hopmasibHble.

Mopgpo6Hoe onncaHne gaHHOro meTogal/cpeacTsa npueegeHo B [91]—[93].

B.2.4.2 PacueT B3anmopgeicTByoLmx cuctem — CCS

Llens — onvcaHue 1 aHann3 NoBeAeHNs CUCTEM, peann3yroLmnx napasnnesibHble KOMMYHUKALNOHHbIE NPOLLECCHI.

OnucaHue. PacueTt B3anmogencteyrwmnx cuctem (CCS) — 3T0 NpMMEHEeHne maTtemMaTunyeckoro annapara, Onuchbl-
Balllero nosefeHue cuctem. MpoekT cUCTeEMbl MOAENMPYIOT B BUAE CETU He3aBUCKMbIX MPOLECCOB, peasin3yoLmxca
nocnefoBaTesnibHO AW napasnensHo. Mpoueccsl MOryT B3aMMoAelicTBOBaTb Yepes nopTthbl (aHanornyHble kaHanam CSP),
1 B3aMOAeNCTBME OCYLLECTBASETCA TO/IbKO NPU rOTOBHOCTM 060MX npoueccoB. MoXeT 6biTb CMOLE/IMPOBAHO OTCYTCTBUE
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aetepMuMHu3Ma. HaumHas ¢ onucaHusA BCel CUCTEMbl Ha BbICOKOM YpOBHe abcTparnpoBaHus (TpaccupoBaHue), MOXHO
BbINO/IHATL MOLIAroBOe YTOYHEHMe cUCTeMbl (CTpaTerns cBepxy BHM3) B paMKax KOMNo3uuuMvM B3aMMOLeNCTBYIOLNX Npo-
LieccoB, obLiee noBeaeHMe KOTOPbIX hOpPMUPYeET Takke NnoBefeHne Beceli cucTeMbl. B paBHOW cTeneHn MOXHO BbIMOMHATH
N CTpaTernio «CHU3Yy-BBEPX», KOMOUHMPYS MpoLuecchbl U noslyyas B pesynbTate HeobxoAuMble CBOWCTBa hopmMupyemori
CMUCTEMbI, UCNO/b3YyS MpasBuia BbiBOAA KOMMNO3WULWOHHOIO TMNa.

MoppobHoe onvcaHne faHHOro MeTogal/cpencTsa npuseseHo B [94].

B.2.4.3 B3aumopgeiicTByloLme nocnegosartenbHble npoueccbl — CSP

Llens — cneundurkauns KOHKYpUpYLWMX NporpaMMHbIX CUCTEM, TO €CTb CUCTEM, NPOLLECCHI KOTOPbIX peann3yoTcs
O[LHOBPEMEHHO.

OnucaHve. MeTog B3anMOAENCTBYOLWMX NocnefoBaTeNbHbIX npoueccoB (CSP) obecneunBaeT A3blk 4Ns cneuyndn-
Kauuii MpoLeccoB CUCTEMbl U MOATBEPXKAEHNS COOTBETCTBMA peanunsauun NpoueccoB UX crneuudumkaumam (onMcaHHbIM
Kak Tpacca, To ecTb AonycTumas nocnefoBaTeNlbHOCTb COObITUIA).

Cuctemy MOLENVPYIOT B BUAE CETU He3aBMCUMbIX NPOLLECCOB, COCTaB/IEHHbLIX MOC/E0BATE/IbHO UK napaniesib-
HO. Kaxablli He3aBMCUMMbI NPOLLECC ONUCHLIBAKOT B TEPMMHAX BCEX €r0 BO3MOXHbIX NOBeAeHNiA. HesaBucrmble NpoLecchbl
MOryT B3aMmmogeincTBoBaTb (CUHXPOHHO WM OOMEHMBATbLCA AAHHbIMW) Yepe3 KaHasbl, U B3auMoAelicTBue NpoucxoamT
TO/IbKO MPU FOTOBHOCTN 060MX NpoLeccoB. MoXeT OblTb NPOMOAENMPOBAaHA OTHOCUTE/IbHAA CUHXPOHMU3aLMA COObITUIA.

TeopeTuyeckne nonoxeHns metoga CSP 6b111 HENOCPEeACTBEHHO BK/IHOUYEHbI B apXMTEKTYpy TpaHcnbioTepa INMOS,
a A3biIk OCCAM no3Boana HeNnocpeacTBEHHO peasin3oBbiBaTb Ha CETAX TPAHCMNbIOTEPOB CUCTEMbI, crneuudunpoBaHHble
B A3blke CSP.

Moapo6bHoe onucaHne gaHHOro metoga/cpeactsa npueedeHo B [95].

B.2.4.4 Jloruka Bbicwero nopsagka — HOL

Llenb — cneuundukauns n sepudmkaunsa annapaTHbix CpeacTs.

OnucaHwve. florvka sbicwero nopsigka (HOL) npepctaBnseT coboli KOHKPETHYI IOTMYECKY0 HOTaLMI0 U CUCTEMY,
KkoTopas ee aBToMaTMyecku noggepxmeaet. Jlormyeckas HoTauusi B3fATa B OCHOBHOM W3 MPOCTOW Teopuu Tunos Yepua, a
MallMHHaa peann3alnst OCHOBaHa Ha TeopuW IOTUKW BblYUCAUMbBIX OyHKUNI (LCF).

Moapo6bHoe onucaHne gaHHOro metoga/cpeactsa npueeneHo B [96].

B.2.4.5 A3bIK ynopsgovYeHHbIX BO BpeMeHu npoueccos LOTOS

Llens — onucaHne n aHann3 NoBefeHns CUCTEM, peanusyroLlmx napasnnesibHble KOMMYHUKaLNOHHbIE MPOLECChI.

OnucaHve. A3blK 48 cneyudgumkaly npoueccos, ynopsaovyeHHbIx Bo BpemeHn (LOTOS), ocHoBaH Ha CCS c go-
NONHUTENBHLIMW BO3MOXHOCTAMU U3 6/1M3kux anrebpanyecknx teopuii CSP n CIRCAL (Teopus uenei). B a3bike LOTOS
npeogoneHbl HegoctaTkm CCS B ynpaBfieHUn CTPYKTypamu AaHHbIX U NpeAcTaBNeHun 3HaYeHWn BblpaxeHuin 6narogaps
06begMHEHNI0 ero ¢ acnektTamy f3blka abcTpakTHbIX TMNOB fAaHHbix ACT ONE. Mpouecc onucannsa acnektoB B LOTOS
MOXeT ObITb TaKXe UCNONb30BaH AN APYrMX POPMasbHbIX METOLOB MPW ONMCaHUWM abCTPaKTHbIX TUNOB AAHHbIX.

MoapobHoe onucaHne gaHHOro metoga/cpeactsa npueeneHo B [97].

B.2.4.6 A3blk cneundmkaunini OBJ

Lilenb — obecneyeHne TOYHOI cneuudmkalmm cuctemMbl B Nnpouecce gnasora ¢ nonb3oBaTenieM v NoATBEPXAEHNe
COOTBETCTBUA CUCTEMbI 0 €e peanm3aunu.

OnucaHne. OBJ npeacTtaBnsiet coboin anrebpanyecknini a3bik cneyndmkaymii. NMonb3oBatenn onpegenswoT Tpebo-
BaHNA B TEPMMHaX anrebpanyecknx BblpaxeHuil. CUCTEMHbIe acnekTbl (NOBeAeHMEe WM KOHCTPYKTUBLI) cneuuiuumpy-
I0TCS B TepMMHax onepauuii, AeNCTBYOWNX Hag abCcTpakTHbIMM Tunamu gaHHblx (ADT). ADT nogobeH a3biky Ada, rae
nosefeHve oneparopa HabnwgaemMo, 0OAHaKo NOAPOBGHOCTY peanm3aunm CKpbIThbI.

Cneuudomkauma OBJ u nocnegylowaa nowarosas peanusaumsa nogseprawTcs Tem xe (hopmasibHbIM meToam
NpoOBepKW, YTO W apyrme popmasibHble MeToabl. bonee Toro, NOCKOSIbKY KOHCTPYKTUBHbIE acnekTbl cneundmkauun OBJ
aBTOMaTu4eCckn UCMOJSIHUMbI, CYLLeCTBYET HenocpeAcTBEHHAsA BO3MOXHOCTb NOATBEPXAEHUS COOTBETCTBUS CUCTEMbI Ha
OCHOBe camoi cneumdukaumm. McnonHeHne — 310 oueHka (PYHKUUIA CUCTeMbl NMOCPEeACTBOM MOACTAHOBKU BblPAXEHWUI
(nepesanucbiBaHeMm), KOTopas mpofo/mkaeTcs A0 Tex nop, noka He 6yAyT nosyyeHbl KOHKPETHbIE BbIXOAHbIE 3HAYEHUS.
3Ta UCMOSTHUMOCTb NO3BO/ISAET KOHEYHbIM NO/Ib30BaTe 1AM paccMaTpyBaeMoil CUCTEMbl NOyYaTb «O6GNK» MAaHUpyemoi
CMUCTEMbl Ha 3Tane co3gaHua ee cneuyudukaumm 6e3 Heo6XxoAMMOCTM 3HAKOMCTBA C MeToAaMmu, fexawumu B OCHOBe
hopmanbHbIX cneyndgukayuii.

Kak n Bce gpyrne metogbl ADT, metog OBJ npuMMeHVM TOJIbKO K MocsiefoBaTesibHbIM cucTemMam Wau K nocnepno-
BaTe/IbHbIM acnektam napannenibHbix cucteM. Metog OBJ npuMeEHSOT Ana cneumdukaumy kak ManbiX, Tak U KpynHbIX
NPOMbILINEHHbIX NPUMEHEHMWIA.

MoapobHoe onucaHve faHHoro metogal/cpenctsa npueeneHo B [98].

B.2.4.7 BpemeHHas noruka

Llenb — HenocpeAcTBeHHOE BblpaXeHue TpeboBaHWn K 6e30MacHOCTU WM 3KCnayaTauuun, a Takke dopmasibHoe
npefcTaBneHre COXpaHEHUA 3TUX KayecTB Ha Moc/efyrowmx atanax paspaboTku.

OnucaHve. CTaHfapTHas npefukatHas forMka NepBoro nopsgka He COAEPXWUT KOHuenuuii BpeMeHn. BpemeHHas
norvka pacluvpseT fI0rMKy nepBoro nopsgka gobassieHMemM MOasibHblX OMepaTopoB (Hanpumep, «C 3TOr0 MOMEHTa» u
«Cny4ainHo»). 3T onepaTopbl MOTYT UCMNOJ/Ib30BATLCA A1 YTOUHEHUSI CyXAeHUiA o cucteme. Hanpumep, cBolicTBa 6e30-
NMacHOCTU MOryT noTpeboBaTb MCNONb30BaTb MOAA/bHbIA ONepaTop «C 3TOr0 MOMEHTa», HO MOXeT NoTpeboBaTbCs, YTOObI
N Apyrue HeobxoAnMble COCTOSHUS CUCTEMbI ObI/IN [OCTUTHYTbl «CAyYaliHo» M3 HEKOTOPOro APYroro HavasibHOro COCTO-
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AHNA. BpemeHHble hopMynbl UHTEPNPETUPYIOTCA NOcnefoBaTeNlbHOCTAMMU COCTOSHMI (noBegeHusmu). MpeacrtaBnexHve
COCTOSIHUA 3aBUCUT OT BblGPaAHHOro YpoBHA onucaHus. OHO MOXET OTHOCMTbCSA KO BCEW cucTeMe, CUCTEMHbIM 3/IeMeHTaMm
WM KOMNbITEPHON Nporpamme.

KBaHTU(MLMPOBaHHbIE BPEMEHHbIE MHTEPBasIbI 1 OFpaHUYEHNs BO BPEMEHHOI /lormke SiBHO He obpabartbiBaloTcs.
AbcontoTHoe BpeMsa obpabaTbiBaeTcsa NOCPeACcTBOM 06pa30oBaHUsA AOMNONHUTENbHbIX BPEMEHHbIX COCTOSAHWI, YTO ABASET-
CA YaCTbl0 ONUCaAHUSA COCTOAHMUS.

Mogpo6Hoe onncaHne gaHHOro meToga/cpeacTsa npueegeHo B [99).

B.2.4.8 TMporpammsbl peanbHoro Bpemenn VDM, VDM++ — meTtog pa3paboTkm Vienna

Llenb — cuctematnyeckasa cneundukauyma n peanusayma nocneposartenbHbix (VDM) n napannenbHbix (VDM++)
nporpamMmm peasibHOro BPeMeHM.

OnucaHue. VDM — 3T0 MaTemaTuyeckuii MeTof crneundukalmm v yTOUHEHUSA peanus3auunil, KoTopblii no3sonseT
[oKasaTb MX KOPPEKTHOCTb MO OTHOLUEHUIO K cneundmkaumnn.

B 3TOM OCHOBaHHOM Ha Mofenu MeTofe cneundurkauunm cocTostHMe CUCTEMbl MOAENMPYIOT B TEPMUHAX TEOPETUKO-
MHOXECTBEHHbIX CTPYKTYP, B KOTOPbIX OMMCaHbl MHBapUaHTbl (Npeavkartbl), a onepauuvi Haf 3TUM COCTOSSHUEM MOAEesiun-
pyloT nocpencTBOM MX Npefd- U NOCTYCNOBUMA B TEPMUHAX CUCTEMHBIX COCTOAHWUIA. Onepauum mMoryT ObiTb NMPOBEPEHbI Ha
COXpaHeHne CUCTEMHbIX MHBAPUAaHTOB.

BbinonHeHve cneundmkauunini ocywecTBAaT NyTeM peanusalnm COCTOSSHUSA CUCTEMbl B TEPMUHAX CTPYKTYpP AaH-
HbIX B 3aJaHHOM f3blKE M YTOYHEHUA onepayunii B TepMUHAX NporpaMmMbl Ha 3aflaHHOM A3blke. JTanbl peannsauum n yTou-
HEHWS NO3BOJISAKOT JIOFMYECKN BbIBECTU CBOMCTBA, yCTaHaB/MBatoLLMe KOPPEKTHOCTb 3TUX 3TanoB. BbINOAHAKTCA UK HeT
3TN CBOWCTBA, onpefenseTr paspaboTymk.

B npuHuune VDM “cnonb3yloT Ha aTane co3jaHusa cneundumkaumm, Ho MOXeT 6biTb UCNOb30BaH Ha aTanax npoek-
TMPOBaHUA N peanu3auun ncxogHoro koga. VDM MoXeT 6biTb Takke NpUMEHEH K NnocsiefoBaTelbHO CTPYKTYPUPOBaHHbIM
nporpammam WA K nocsegoBaTtefibHbIM npoueccaM B napasnesibHblX cucTemax.

O6BHEKTHO-OPMEHTUPOBAHHOE U NapasenbHoe ANs peasibHOro BpeMeHu pacwupeHne VDM — VDM++ npepcrtas-
nseT coboi A3bIK hopManiM30BaHHbIX cneundukalmii, OCHOBaHHbIN Ha A3blike VDM-SL, co3gaHHoM B NCO, 1 Ha 06bek-
THO-OpMeHTUpoBaHHOM A3bike Smalltalk.

VDM++ MMeeT LWIMPOKMIA AMana3oH KOHCTPYKLMIA, YTO NO3BOSET Mo/b30BaTesito (hopmanbHO crneumduunpoBaTb
napassiesibHble CUCTEMbl peasibHOro BpPeMeHW B OO6BLEKTHO-OPUEHTUpPOBaHHOW cpede. B VDM++ nonHas dopmanbHas
cneundukaLms coaepXnT COBOKYNHOCTb cneundukaLmii KnaccoB 1 OTAENbHbIX XapakTepncTuk paboyero NnpocTpaHcTaa.

K cpeactesam onucaHus peanbHOro BpeMeHW Ha A3blke VDM++ oTHOCATCA:

- BPEMEHHbIE BblpaXeHus, NpefycMOTpeHHbIe ANA NPeACcTaBfeHNs KakK TeKyLLero MOMEHTa, Tak U MOMEHTa Bbl30Ba
MeTo4a BHYTpW Tena MeToaa;

- BblpaXXeHue, onuncbiBarollee CUHXPOHU3UPYIOLWNIA CUTHAN, KOTOpoe MOXeT ObiTb f06aBNeHO K MeTody AN cneuu-
hukaumm BepxHux (MM HWKHUX) NpeaenoB BPeEMeEHU UCMOMHEHUS AN KOPPEKTHOCTM peanunsauuii;

- NepeMeHHble HenpepbIBHOTO BPEMEHU, KOTOpble A0/MKHbl 6biTb BBeAeHbl. C YCMOBHbIMW oneparopamu u one-
paTtopamu gencTteua gonyckaetcsa cneunduruvpoBaTb OTHOWEHNUS (Hanpumep, AudddepeHunasnbHble YpaBHEHNS) Mexay
3TMMMN BPEMEHHBIMU (PYHKLMAMU, YTO OKa3a/0Cb OYeHb MOME3HO Npu cneuudpmkauun TpeboBaHuii kK cuctemam, AencTBy-
IOWMM B cpefe C HenpepbIBHbIM BpEMEHEM. YTOUHSAIOLWME Wark NpMBOAAT K ANCKPETHbIM NPOrpamMMHbIM PeLUeHUAM ANns
nporpamMmm peasibHoro BPeMeHMU.

Moapo6Hoe onncaHue gaHHOro meToga/cpeacTea npueegeHo B [100], [101].

B.2.4.9 A3bIKkr

Llenb — okasaHue nomowM nNonb3oBaTento B MPUMEHEHUM HOoTaummn fi3blka cneundmkauuin Z ansa nocnegosatefb-
HbIX CUCTEM U MeToAa NPOEKTUPOBAaHWSA, NO3BONAKOLWEr0 pa3pabdboTunky BbINOMHATL PaboTy, HauUMHasA co cneuudmkaumm
Ha A3blke Z [0 UCMOMTHUTENbHbLIX anNropuTMoB, obecneymBas Npy 3TOM AOKa3aTeNIbCTBO UX KOPPEKTHOCTU NO OTHOLUEHUIO
K cneundmkaunm.

A3blK Z B NpYHUMNE UCNOMb3YIOT Ha aTane co3fjaHus cneundurkaunm, ogHaKo faHHbIA A3blk 6bl1 paspaboTaH aAns
MCNob30BaHNA OT 3Tana CocTaBNeHns cneuuukaunm o NpoeKTupoBaHma 1 peannsauumm cuctem. bonee Bcero oH noa-
XoAuUT Ans pa3paboTkv nocnefoBaTesibHbIX CUCTEM, OPUEHTUPOBAHHBIX HA JaHHbIe.

OnucaHue. Kak n B VDM, B peann3oBaHHOM fA3blke Z cneundurkayumnio COCTOAHUA cucTeMbl MOLAENNPYIOT B TEPMUHAX
TEOPeTUKO-MHOXECTBEHHbIX CTPYKTYP, B KOTOPbIX ONUCaHbl MHBApPUaHTbI (C UCNOb30BaHMEM MNPeAMKaT), a onepauun Hag
3TMMMN COCTOSIHUAMMW MOAENUPYIOT NOCPEACTBOM OfNpefeneHns ux npea- u nocTyc/ioBUA B TEPMUHAX CUCTEMHbIX COCTO-
AHWI. Onepauun gonyckaeTcs NPoBepsATb Ha COXPaHEeHWe CUCTEMHbIX MHBAPMaHTOB A8 AEeMOHCTPaLun ux coriacoBaH-
HocTu. PopmasnibHas yacTb cneumdukauny nogpasgenserca Ha cxembl, KOTopble o6ecneymBaloT BO3MOXHOCTb CTPYKTYpU-
poBaHua cneuudukalmii NOCPeACTBOM MX YCOBEPLLUEHCTBOBAHUS.

O6bIYHO cneundukaunsa Z npencrasnseT cobor coveTaHve doOpMasibHOro TekcTa Ha A3blke Z U HehopMasnbHOro
NOACHUTENIbHOTO TEeKCTa Ha eCTECTBEHHOM fA3blke. ®OpMasibHbI TEKCT cam No ceb6e MOXET OKa3aTbCH CAULWKOM CXaTbiM
AN NPOCTOro BOCMPUATUSA, M YACTO €ro CMbIC/T HEOOXOAMMO MOACHATb, TOr4a kak HeddopMasibHbIA, eCTECTBEHHbIN A3bIK
MOXEeT OKa3aTbCA HEeOAHO3HAUYHbIM U HETOUHbIM.

B otnnune ot VDM fA3bIK Z npeactaBnseT coboi ckopee HOTauuio, YeM 3aBeplUeHHbl mMeToh. Bbbin paspaboTaH
6nun3knin metog, (MeTog B), KOTOPbIA MOXET ObiTb UCNOb30BaH B COYETaHUN C A3bIkoM Z. MeTog, B ocHoBaH Ha npuHuune
noLIaroBOro yTOYHeHus.

Moapo6HOe onucaHne gaHHOro meTogal/cpeacTsa npueegeHo B [102], [103].
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B.2.5 MporpammMmupoBaHue C 3alunTom
Llens — co3gaHve nporpaMm, BbIABAAKOLWMNX BO BPEMSA X UCMOJIHEHUA aHOMaslbHble MOTOKWU ynpas/fieHus, AaHHbIX
WM 3HAYEHNA JaHHbIX U pearvpyowmnx Ha HUX 3apaHee onpefiesIeHHbIM 1 NpuemMsieMbiM CrnocoboM.

MpumeuyaHne — CcblIKa Ha AaHHbIA MeTog/cpeacTBo npuBegeHa B MOCT 34332.4—2021 (npunoxeHune A,
Tabnuua A.4).

OnucaHve. B npouecce pa3paboTku nporpamm fonyckaeTcs MCNofnb3oBaTb pasHble MeToAbl A1 NPOBEPKN aHOMa-
Nl B NOTOKaX ynpaB/ieHWsa WU AaHHbIX. TU MeTOoAbl MOTYT ObiTb NPMMEHEHbI CUCTEMATUYECKN B MpoLiecce nporpammu-
pPOBaHNsA CUCTEMbI A1 CHKEHMS BEPOATHOCTM OWMOBOYHON 06paboTKM AaHHbIX.

CyLLecTBYIOT ABa NepecekatwLwmxcss MHOXeCTBa METOA0B 3alluTbl. BHYyTpeHHWEe MeToAbl 3aliuTbl OT OLWKNOBOK Npo-
ekTupytoT B O Ana npeofoneHns HenocTaTkoB B npouecce cosgaHusa MNO. 3Tn HepgocTatkym MOryT GbiTb 06YCNOBEHbI
ownbkaMy Npu NPOEKTUPOBAHUU UM KOAUPOBAHUM NGO OWMBOYHBIMK TpeboBaHNAMU. HXe nepeyncneHsl HeKoTopble
13 pekoMeHgauuin no sawmTe:

- NpoBepka AnanasoHa 3Ha4YeHUn nepeMeHHbIX;

- NpoBepKa JOCTOBEPHOCTM 3HAYEHWI NepeMeHHbIX (€C/IM BO3MOXHO);

- NpoBepka Tuna, pasMepHOCTV ¥ Anana3oHa 3HavyeHuii napameTpoB NpoLeayp Npv BBOAE Npoueayp.

MpeacTtaBneHHble TpPU pekoMeHZauuy noMoraloT rapaHTMpoBaTb AOMYCTUMOCTb 3HauvyeHwuil, obpabaTbiBaeMbiX B
nporpamMmmax, kak ¢ TOYKMN 3peHUss TEPMUHOB NPOrpaMMHbIX OYHKLUA, Tak 1 (OU3NYECKNX 3HAYEHN NepeMeHHbIX.

MapameTpbl «TOMbKO A1 YTEHUSA» U napameTpbl «Afs YTEHUA—3anucu» LO/DKHbl ObiTb pasfesieHbl, U AO/DKEH
ObITb YCTAHOB/IEH Y NPOKOHTPOMPOBAH AOCTYN K HUM. B nporpaMMHbIX OYHKLMAX AO/DKHbI ObITb pACCMOTPEHbI BCE napa-
MeTpbl B Ka4ecTBe NapaMeTpoB «TO/bKO AN1S1 YTeHNUs». CUMBOJIbHbIE KOHCTaHTbI HE A0/DKHbI BbITb AOCTYMHbI A5 3aNUCK.
3710 nomoraeT obHapyxuBaTb Cy4aiHble nepesanucy UM oWwnMb6OYHOE MUCMOJIb30BaHNE NepeMeHHbIX.

YcToitumsoe K owmnbkam MO NPOeKTUPYT B «NPenoioKeHNN», YTO OLIMGKM CyLLeCTBYIOT B er0 CO6CTBEHHOM OKpY-
XEHUN NN60 NCMOMb3YITCA BbIXOAALME 382 HOMUHASbI 3HAYEeHUS WK npegnonaraemole ycnosus, Ho MO BegeT cebs 3a-
paHee onpefenieHHbIM cnocoboM. B 3TOM crnyyae NPUMMEHSIOT crefytolme npoBepKu:

- NPOBepPKy Ha AOCTOBEPHOCTb (HU3NYECKNX 3HAYEHUI BXOAHBIX M MPOMEXYTOUHbIX NePEMEHHbIX;

- NPOBEPKY B/IMAHUA BbIXOAHbIX NEPEMEHHbIX, NPEeANOYTUTENLHO NyTEM MPAMOro HabNloAEHNA COOTBETCTBYIOLNX
N3MEHEHWUA COCTOSIHUA CUCTEMBI;

- npoBepky camum MO cBoei KoHMrypaumm, BKIOYas HanmymMe n AOCTYNHOCTb npegnonaraembix AC, a Takke 3a-
BepLeHHOCTb MO, 4To 0CO6EHHO BaXHO A1 MOAAEPXKN €ro LesoCTHOCTM B NpoLecce akcnayarauum.

HekoTopble M3 METOA0B 3alnTbl NPOrpaMm, HanpuMmep, NPOBEPKM MocnefoBaTeIbHOCTU NOTOKA ynpaBieHus, Tak-
Xe CNPaBNATCA M C BHELIHUMUN OTKa3aMMu.

MoapobHoe onucaHve faHHOro metoga/cpencTsa npueeneHo B [56].

B.2.6 CtaHgapTbl MO NPOEKTUPOBAHUIO N KOOUPOBaHUIO

B.2.6.1 O6uwue nonoxeHuns

Llenb — ynpouwieHve Bepudmkauny Ans nogaepxaHuns rpynnosoro 06bekTMBHOrO Noaxo4a W yCTaHOB/IEHUSA CTaH-
[apTHOro MeToAa NPOEKTUPOBaHUS.

MpumeuyaHne — CcblIKa Ha JaHHbIA MeToa/cpeacTBo npuBegeHa B MOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.4).

OnucaHve. B caMOM Hauane mMexay yvyacTHUKaMu MpoekTa AO0/MKHbl 6biTb COrlacoBaHbl HEO6XoAUMbIE NpasBuna,
OXBaTblBalLne pacCMOTPEHHblE HXEe MeToAbl NPoeKTupoBaHus W pa3paboTkm (Hanpumep, JSP, cetn Metpn U T. 4.), a
Takke COOTBETCTBYOLWME CTaH4apTbl KoAMpoBaHusa (cm. B.2.6.2).

OTn npaBuna co3gatT Ana obneryeHms paspaboTky, BepudmnKaLmu, OLEHKN 1 akcnayaTauuu. MNpy 3TOM [AOSDKHbI
YUUTbIBATLCA AOCTYMHbIE UHCTPYMEHTa/IbHblE CPEACTBa, B YACTHOCTU, A1 aHaNUTMKOB, a Takke pa3BuTue CPefcTB npo-
eKTUpoBaHus.

MoapobHoe onucaHne faHHOro MeTofa/cpencTsa npusegeHo B [49].

B.2.6.2 CraHpapTbl KogMpoBaHUSA

Llenb — cokpaTuTb BEpPOATHOCTb OWKOGOK B paspabaTbiBaeMOM Kofe, CBA3aHHOM C 6e30MacHOCTbIO, U YyNpOCTUTb
ero sepudukaumto.

MpumeuaHue — Ccbika Ha AaHHblli MeTog/cpeacTBo npuBegeHa B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.1).

OnucaHue. MNpuBefeHHble B Tabnuue B.1 NnpuHUMNbI ykasblBatoT, KakK CBsi3aHHble ¢ 6e30MacHOCTbIO npasuia Koanpo-
BaHuA (419 N060ro A3blka NPOrpaMmMMpoOBaHMS) MOTYT NOMOYb B BbINO/THEHUM HOPMATUBHbIX TpeboBaHuii FTOCT 34332.4
1 B AOCTMXKEHUN MHDOPMATUBHBIX «Tpebyembix CBOMCTB» (CM. npuioxexue >XX). Heobxoammo yaennTb BHUMaHWe JocCTyn-
HbIM MHCTPYMEHTaM NoAAEPXKN.

B.2.6.3 OTka3s OT AUHAMUYECKMNX NepeMeHHbIX WY AUHAMUYECKUX 06BEKTOB

Llenb — wvcknouyeHne:

- Hexenarte/sibHbIX UM HeobHapyXXMBaeMbIX HaNOXeHWU B NamaTy;

- Y3KMX MEeCT pecypcoB B npolecce (CBA3aHHOM C 6€30MaCHOCTbI0) BbINOHEHUS NPOrpamMMbl.
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MpumedaHne — CcblIKM Ha AaHHbIl mMeTop/cpeacTBo npuBegeHbl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2 n npunoxenue b, Tabnuua b.1).

Ta6nuuya B.1 — Tpeb6oBaHua n pekomeHgaumn FOCT 34332.4 1 pekomeHgauMm cTaHAapTOB KOAMPOBaHNUS

Tpe6oBaHnsa 1 pekoMeHgauuu
FOCT 34332.4

MogynbHblli  nogxop — (Tabnu-
ua A.2, NyHKT 7, Tabnuua A.4,
NYHKT 4)

[MoHATHOCTL Koga:

- cogeicTBne MNOHATHOCTU KoAa
(7.4.4.13);

- ynTaeMblii, NOHATHbLIA N TECTU-
pyembliin kopg (7.4.6)

Bepucmumpyemoctb 1 Tectupy-
eMOoCTb:

- obecneyeHne BepugmKaymm un
TecTupoBaHus (7.4.4);

- cnocobcTBOBaTh o6Hapyxe-
HUIO OWWBOK Npu NPOEKTUPO-
BaHUM WM NPOrpaMMupoBaHnn
(7.4.4.10);

- (hopmasnbHas Bepudukauns
(tabnuua A.5, nyHKT 9);

- hopmanbHOe [okasaTresibCTBO
(Tabnnya A.9, nyHKT 1)

CrtaTnyeckas Bepucukauua co-
OTBETCTBMA  cneunduunupoBaH-
HOMY npoekTy (7.9.2.12)

40

PekomeHpauumn ctaHfapToB KOAWPOBAHUS

OrpaHuyeHne pasmepa nNporpaMMHoOro Mogyns (taénuua b.9, nyHkT 1) 1 ynpaBne-
Hue cnoxHocTbto MO (Tabnuua B.9, nyHKT 2). MNpumepsl:

- onpefeneHne «1oKasbHbIX» METPUK: pasmepa, MeTPUK CI0XHOCTU U NpeAesibHbIX
pasmepos (418 mogyneii);

- onpegeneHve «rnobanbHbiX» METPUK C/IOXHOCTU W NpeAesibHbIX pasmepoB (415
BCell CTPYKTYpbl MOAYyNew);

- OrpaHM4yeHHOe YMCno napameTpoB/MKCMPOBaAHHOE YMCNIO NapaMeTpoB Noj npo-
rpammsbl (Tabnuua b.9, nyHKT 4).

OrpaHundeHne goctyna/mHkancynauyua mHdopmaunm (Tabnuua B.9, nyHkT 3), Ha-
npumep, CTUMY/bl 4151 TOro, YTo6bl MCNOMb30BaTh ONpeAe/ieHHble (hYHKLNM A3bIKa.
MonHocTbO onpegeneHHbliin nHtepdelic (Tabnuua b.9, NyHKT 6).

Mpumepsl:

- TOYHasaA cneumndurKauma cUrHaTypbl yHKUWK;

- MporpamMmmMnpoBaHme C NpPoBepKoi ownbok (Tabnuua A.2, NyHKT 3a) n Bepucumka-
umMs AaHHbix (7.9.2.7) ¢ ABHOW crneundukaymeri npegBapuTesibHbIX YCN0BUA U MO-
CTyCnoBwuii Ana (OYHKUUA, YTBEPXAEHWUA, NHBAPUAHTOB TUMOB AaHHbIX

CornalwleHus 0 NPUCBOEHMM UMEH, NpoABUraloLLne 3Havyalne, ogHO3HaUYHbIE UMe-
Ha, Hanpumep, npefoTBpalleHne UMeH, KOTopble MOXHO nepenyTatb (Hanpumep,
1O n 10).

CVMBO/IbHbIE UMEHA AN YACNOBbIX 3HAYEHWA.

Mpoueaypbl 1 PyKOBOACTBA ANA AOKYMEHTMpOBaHUA ucxogHoro kopa (7.4.4.13).
Hanpumep, B HUX:

- 06BACHUTL, NOYEMY M 3a4eM (a He TO/IbKO YTO) KoaupyeTcs;

- onucaTb NpefocTepexeHns;

- onucaTb NO6OYHbIE AP EKTHI.

['Ae 970 BO3MOXHO, B UCXOAHbIV KO cnefyeT BKAOYaTb creayowyo nHopmawmio
(7.4.4.13):

- JaHHble O pPUANYEeCKOM nnue [Hanpumep, KomnaHus, astop(bl) u T. 4.];

- onvcaHune Koaa,

- BXOZHbI€ N BbIXOAHbIE aHHbIE;

- NpeAbICTOPUI0 yrpaBieHns KoHdurypavumei.

(Cm. Takke MOAynbHbIA NoAXo4.)

[na MHCTpyMeHTasbHbIX CPeACTB NOAAEPXKKN CriefyeT KOHTPOMPOBaTb:

- 06epTKM AN «KPUTUYECKUX» OUBINOTEUHbIX (PYHKUWA AN1s NpoOBEpKU npeg- n
NnocTyCNoBWiA;

- CTUMY/Ibl AN UCNOMb30BaHNA (PYHKUUIA A3blKa, KOTOPble MOTYT Bblpa3uTb OrpaHu-
YeHUss Ha UCMNOJb30BaHWe onpeAeneHHbIX 3/1EMEHTOB AaHHbIX WK yHKUUn (Ha-
npvMep, KOHCTaHT);

- AN UHCTPYMEHTOB, NoAAepXxusBarolwmx Bepudukauuio: npasuaa BbINOSHEHUS
orpaHuyeHnin Ans BbIGPaHHbIX MHCTPYMEHTOB (ecnu 3TO He BpeauT 6onee cyuie-
CTBEHHbIM LeNIAM);

- orpaHM4yeHHoe ncnosb3oBaHue pekypcumn (tabnuua b.1, nyHKT 6) 1 Apyrux gopm
LMKINYECKUX 3aBUCUMOCTEA.

(Cm. Takke MoaynbHbIl noaxoq.)

MeToguueckne pekoMeHauMu No KOAWPOBAHWIO ANA peanv3auun crneumduumpo-
BaHHbIX B NPOEKTE KOHLENUMA Wnn orpaHnyeHunii. Hanpumep:

- MeToguyeckMe pekoMeHAaunn rno KoOAMPOBaHMUIO LMK/IOB C rapaHTUpyemMbiM Mak-
CMMasibHbIM 3HAYeHMeM BpeMeHun uukna (tTabnuua A.2, NyHKT 13a);

- MeToguyeckne pekoMeHaumn no KoAUPOBaHUIO apXUTEKTYPbl C BPEMEHHbIM pac-
npegeneHnem (Tabnuua A.2, nyHKT 136);

- METOAMYECKME peKOoMeHZauuu No KOAMPOBAHWIO apXWUTEKTypbl, ynpaBnsemoWn
CO6bITUAMU, C rapaHTMpyembiM MakCcumaibHbIM BpemeHeM oTBeTa (Tabnuua A.2,
nyHKT 13B);



OkKoHuaHne Tabnmupi B. 1

Tpe6oBaHUs U pekoMeHAaLNN
FOCT 34332.4

Mo4MHOXECTBO  A3bIKOB
nnua A.3, NyHKT 3):

- 3anpeT onacHbIX PYHKLMNIA A3bl-
Ka (7.4.4.13);

- UCNONb30BaHMe TOMbKO onpe-
OEeNeHHbIX  (OYHKUWMA  s3blka
(7.4.4.10);

- CTPYKTYpHOE nporpammMmupoBa-
Hue (Tabnuua A.4, NyHKT 6),

- CTporo TUNM3UPOBaHHbIN
A3blK NporpaMmmupoBaHuns (Tab-
nnua A.3, NyHKT 2);

- OTCYTCTBME aBTOMAaTMYeCcKoro
npeobpasoBaHus Tunos (tTabnu-
ua B.1, nyHkT 8)

(Tab-

Xopolwaa npakTuka nporpammu-
poBaHusa (7.4.4.13)

FOCT 34332.5—2021

PekomeHaaumn cTaHAapToOB KOAMPOBAHUSA

- NPUMEHEHME LMK/IOB CO CTaTtuyeckn onpefesieHHbIM MaKCUMaslbHbIM 4YUC/IOM
utepaunii (3a UCKIIOYEHNEM GECKOHEYHOTO LMKIa, NPeayCMOTPEHHOTO B NMPOEKTE);
- MeToguyeckne pekomeHgauum no KOAUPOBAHWI0 CTATUYECKOro pacnpefeneHuns
pecypcoB (Tabnuua A.2, NyHKT 14) 1 npefoTeBpalieHne ANHAMUYeCcKnX 06beKTOB
(tabnuua B.1, nyHKT 2);

- MeToguyeckne pekomeHgauuy Mo KOAMPOBAHWIO CTATUYECKOW CUHXPOHM3auuu
[0CTyna K COBMECTHO Mcnonb3yeMbiM pecypcam (Tabnuua A.2, nyHKT 15);

- MeTofuMuyeckme pekoMeHAauMnm Nno KOAMPOBaHWMIO C COG/IIOAEHUEM OrpaHuyeHuit
Ha MCcnosb3oBaHue npepbiBaHuii (Tabnuua B.1, NyHKT 4);

- MeToAMYeckne pekoMeHgauum no KoAMPOBAHMUIO, HE UCNOMNb3YOLWEeMY AUHaMMye-
Ckve nepemeHHble (Tabnuua b.1, NnyHKT 3a);

- NpoBepKa YCTaHOBKM AUHAMUYECKUX NepPeMEHHbIX B HEaBTOHOMHOM pexume (Tab-
nuua B.1, nyHKT 36);

- MeToguyeckne pekomeHgauuym no KoauposaHuio, obecneuynsarLeMy COBMeCTU-
MOCTb C APYTMMW UCMNOMb3YyeMbIMU A3blkaMy nporpammupoBanns (7.4.4.10);

- MeTofuyeckme pekoMeHgaumm no NpPocrexmsaemMocTyt B NpoekTe

WNcknioyeHnne dyHKUM A3blka, NPUMBOAAWMX K HECTPYKTYPUMPOBAHHbLIM MPOEKTaM.
Hanpumep:

- OrpaHuYeHHoe Ucnosib3oBaHue ykasartenen (tTabnuua b.1, nyHKT 5);

- orpaHu4yeHHoe ncnosib3oBaHne pekypcun (tTabnuua B.1, nyHKT 6);

- orpaHu4eHHoe ucnosnb3oBaHue C-nofobHbIX 06bEANHEHNIA;

- orpaHu4eHHoe ncnosnb3oBaHue Ada-nofgo6HbIX UK C++-NoA06HbIX UCKNHOYEHN;
- HeMcnosib3oBaHWe HeCTPYKTYPMPOBAHHOMO NOTOKA ynpaBieHus B NnporpaMmax Ha
sA3blkax 60/s1ee BbICOKOrO YpoBHA (Tabnuua b.1, nyHKT 7);

- UCNO/MIb30BaHNe OfHOl TOYKM BXOAA/OAHOM TOYKM BbIXOA4A B MOANPOrpaMmax u
dyHkumsx (tabnuuya 6.9, nyHkT 5);

- Heucnosb3oBaHWe aBToMaTU4ecKoro npeobpasoBaHnsA TUMOB;

- OrpaHuYeHHoe KCnosib3oBaHne NO60YHbIX 3PP EKTOB, HE OUEBUAHBIX U3 CUTHATYP
PyHKUMIA (Hanpumep, CTaTUYECKUX NEPEMEHHbIX).

HeponyuieHne Hukaknx no6o4HbIX 3eKToB Npu oueHke (BblYNCAEHUN) YCNOBUIA
N BO BCeX hopmMax yTBEPXOEHWIA.

OrpaHu4eHHoe Un TONbKO AOKYMEHTalbHO 0DOPMJ/IEHHOE UCMO/Ib30BaHNe CrneLun-
UUHBIX AN KOMAUAATopa dyHKUWIA.

OrpaHu4yeHHoe UCNo/Ib30BaHMe KOHCTPYKUMIA A3blka, KOTOpble MOryT BBECTU B
3abnyxaeHue.

Mcnonb3oBaHue npasws, KOTOpble AO/HKHbI MPUMEHATLCA MPU UCNOIb30BaHUN 3TUX
PYHKUMIT A3bIKa

Korga ato npMMeHnmo:

- MeTofuuyeckme pekomeHJauun Mo KOAUpOBaHWio, obecneuyvBawolme, B cryvyae
Heo6X04MMOCTM, OLEHUBaHME BblpaXKeHWl C NiaBaloLein ToUkon (3anAToil) B npa-
BUNILHOM nopsgke (Hanpumep, «a-b+c» He Bcerga paBHO «a+c-b»),

- B CPaBHEHMSIX C NnasarlLeli TOYKON (3ansaToil) — Ucnosib3oBaHue TOMIbKO Hepa-
BEHCTB (MeHbLUe YeM, MeHbLLE WM paBHO, 6osbLue Yem, 6onblie Un paBHO) BMe-
CTO CTPOroro paBeHCTBa;

- METOAMYEeCcKMe peKoMeHAauuW, OTHOCALLMECS K YC/IOBHON KOMMUASALMM U «rpe-
npoLeccopHoin ob6paboTke»;

- cMcTemaTmyeckas NpoBepKa ycsioBuii Bo3BpaTa (ycnex/oTkas).
LloKyMeHTUpOBaHMEe 1 N0 BO3MOXHOCTU aBTOMAaTM3aLMs CO34aHUSI UCMOJIHAEMOro
koga (make-dhainnsbl).

MpepoTBpaleHre NoboyHbIX 3eKToB, HEe OYEBUAHbLIX U3 CUTHATYP (OYHKLMWIA.
Korga Takve no6ouHble adhhekTbl CyLLecTBYIOT, B COOTBETCTBUM C METOANYECKUMU
peKkoMeHJauusiMM MX HEOGXOANMO AOKYMEHTa/IbHO 0DOPMUTB.

3aknoyeHne B CKOOKM, Korga npuoputeT ornepaTtopoB He abCoMTHO OYEBUAEH.
Mouck 1 nokanmsauns npeanosioXUTeNbHO HEBO3MOXHbIX CUTyauwuii (Hanpumep,
cUTyauusa «no yMO/IYaHUo» B «nepeknvaTensx» asbika C).

VMcnonb3oBaHue «06epToK» A7 KpUTUYECKUX MOAY/EN, B YaCTHOCTHW, ANS NpoBep-
K1 npej- 1 NOCTCOCTOAHWIA 1 COCTOSIHUIA BO3Bparta.

CobnogeHne MeToAnYEeCcKUX pekoMeHAaumii no KoAUPOBaHNIO B YC/IOBUSIX U3BECT-
HbIX OLUMGOK KOMNUAATOPA U B Npefenax, yCTaHOB/EHHbIX OLEHKO koMnunaTopa
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OnucaHue. B cnyvyae npuUMeHeHMs 3TOTO0 MeToAa AMHaMWYeckme nepemeHHble U AuHamuyeckne 06bekTbl Nosy-
YyaloT ycTaHaB/MBaeMble BO BPeMS BbINOJIHEHUS NporpamMMbl onpegenieHHble U abcosnoTHble agpeca B namsatn. O6bem
(pa3mep) pacnpefensemon namMaT U ee agpeca 3aBUCAT OT COCTOSHUSA CUCTEMbl B MOMEHT pacnpejeneHns namaTm u He
MOrYT 6bITb NPOBEPEHLI KOMMUAATOPOM WX APYTUM @BTOHOMHbIM UHCTPYMEHTOM.

Tak Kak 4Ync/o AUHaMUYeCKUX NepeMeHHbIX U 06BEKTOB W CyLLecTBylolee CBO60O4HOE NPOCTPAHCTBO NamAaAtu Ans
pasmeLLeHnss HOBbIX ANHAMUYECKUX MEPEMEHHbIX U 06BEKTOB 3aBUCUT OT COCTOSHUS CUCTEMbI B MOMEHT MX pasMelle-
HVA, TO NPX pasMeLLeHn Uy Npu 1Crnosib3oBaHN NepemMeHHbIX UM 06bEeKTOB BO3MOXHbLI cbon. Hanpumep, ecim 06beM
cBO6OAHOI NamATW, pacnpegensiemblii CUCTEMON, HefoCcTaToueH, TO COAEPXMMOe MaMATW APYron NepeMeHHONn MOoXeT
ObITb HEYMbILAEHHO CTEpTO. Ecnn AnHamuyeckne nepemMeHHble AW O6bEeKTbl HEe MCNOMb3YHTCH, TO MOSIBEHME 3TWX
OLWNBOK UCK/THYEHO.

Heo6xo4MMbl OrpaHUYeHNs Ha UCMO/b30BaHNe AMHAMUYEeCKUX 06BEKTOB, eCM AMHaMUYeckoe NoBefeHne He Mo-
XeT 6blTb TOYHO NpefcKasaHo C MOMOLLLI CTaTMYECKOro aHanusa (To ecTb nepes BbINOSIHEHWMEM NPOrpammbl), ¥ NO3TOMY
He MOXeT 6bITb rapaHTMpPOBaHO NpefckasdyemMoe BbINOSHEHNE NPOrpaMmel.

B.2.6.4 TpoBepka co3faHus AUHAMWUYECKUX NepeMeHHbIX WUAW AUHAMUYECKUX OOBLEKTOB NPV BbINOSIHEHUWU MPO-
rpaMmbl

Llenb — y6eguTbcs B TOM, YTO NaMsATb, B KOTOPOU AO/MKHbI ObiTb pasMeLleHbl AUHaMUYeckne nepemMmeHHble 1 06b-
eKTbl, cBO6OHA [0 ee 3arpy3ku, a pasMelleHne B Hell AMHaMUYeCKUX NePeMeEHHbIX U 06bEKTOB BO BpeMs BblNOSIHEHUSA
nporpamMMbl He MOBMUSIET HAa YXe CYLLeCcTBYILME B HEl NepeMeHHble, AaHHble UK KOAbl.

MpumeyaHne — Ccbifika Ha gaHHbIi meTog/cpeactso npueegeHa B NTOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.1).

OnwucaHue. B cnyyae npuMeHeHus 3TUX CPeACTB K AUHAMUYECKUM MepeMeHHbIM OTHOCAT Te MepeMeHHble, KOTO-
pble UMelT CBOU KOHKpPEeTHble 1 abCoNTHbIe ajpeca B NamsaTy, yCTaHaB/IMBaeMble BO BPeMsi BbINOSIHEHWUS MporpaMmbl
(B 3TOM CMbIC/NIE AMHAMUYECKNE NMEPEMEHHbIE ABNAIOTCA TakKxe aTpnudyTamm 06bLEKTOB).

MamATbL npoBepsAT annaparHbIMU WAK NPOrpaMMHbLIMK CpeAcTBamu, 4Tobbl onpefenuTb, cBO60OAHA N OHa A0
pa3melleHnsa B Hell AUHAMUYECKNX NePEMEHHbIX WM 06BLEKTOB (Hanpumep, 4718 TOro, YTobbl UCKIUYUTL NEpPenosiHeHne
cTeka). Ecnu pasmelleHne He paspeluaeTcs (Hanpumep, ecay eMKOCTU NaMATh No KOHKPeTHOMY afipecy HefjoCTaTOuHO),
[O/MKHBI 6bITh NMPEANPUHATEI COOTBETCTBYIOWME AelicTBUA. [ocie NCnoNb30BaHUSA AUHAMUYECKUX NepeMeHHbIX U 06b-
eKToB (Hanpvumep, nocne Bbixoda U3 NOANPOrpaMMbl) BCA UCNOMb3yeMas UMK NamMaTb Ao/DkHa 6biTb 0CBOGOXAEHA.

MpumMmeyvyaHune — AnbTepHaATUBHLIM METOAOM ABNAETCA AEMOHCTpaLnUa CTaTtnyeckoro pacnpeneneHnsa namaTu.

B.2.6.5 OrpaHn4yeHHOe UCMoNb30BaHVe npepbiBaHui
Llens — coxpaHeHue BepuduLmpyemoctu n tectupyemoctu MO.

MpumeyaHune — Ccbiika Ha gaHHbll meTog/cpeactso npmeegeHa B TOCT 34332.4—2021 (npwnoxeHue b,
Tabnuua b.1).

OnucaHue. Mcnonb3oBaHve nNpepbiBaHUA AO/MKHO ObiTb OrpaHMYyeHo. lpepbiBaHUSA MOryT ObiTb MCNOJ/Ib30BaHbI,
€C/n OHW ynpowarT cuctemy. Mcnonb3osaHune MO gna 06paboTkn nNpepbiBaHW AOMKHO ObiTh 3anNpeLeHo B KpUTUYECKUX
CUTyaumsax 415 BbINOMHAEMbIX PYHKUMIA (Hanpumep, KPUTUYHOCTb MO BPEMEHMW, KPUTUYHOCTb U3MEHEHUI gaHHbIX). Ecnn
npepbIBaHNSA NCNOMb3YIOT, TO CledyeT YCTaHOBUTb MakC/MasibHOe BPeMS BblYMC/IEHUSA, B TEYEHME KOTOPOro npepbiBaHue
3anpeLyeHo. icnonb3oBaHne npepbiBaHWii N X MackMpoBaHue cnegyet NogpobHO AOKYMEHTMPOBaTb.

B.2.6.6 OrpaHW4YeHHOe MCMNO/b30BaHNe ykasaTenei

Llenb — ucknyeHne npobnem, CBA3aHHbIX C AOCTYNOM K AaHHbIM 6e3 npeaBapuTenlbHON MPOBEpKM Tuna u Auna-
nasoHa ykasatesis; obecneyeHne mMoAy/IbHOTO TECTUPOBAHUA U BepudmKaLm NporpaMmHbIX CPeacTB; OrpaHuyeHne no-
CNefiCTBMA OTKa30B.

MpumeyaHne — Ccbisika Ha gaHHbIl meTog/cpeactBo npmeegeHa B TOCT 34332.4—2021 (npwaoxeHue b,
Tabnuua b.1).

OnwucaHue. B npuknagHom MO apudmeTnka ykasatenelii MOXeT 6biTb MCMONb30BaHa Ha YPOBHE UCXOAHOrO koda
TO/IbKO B C/ly4yae, ecnv TUN U Ananas3oH 3Ha4YeHWi ykasaTens AaHHbiX (405 rapaHTUM TOro, YTO CCbiJKa ykasaTesns Ha-
XOAMTCA BHYTPU KOPPEKTHOro afpecHOro mpocTpaHcTBa) 6yayT npoBepeHbl nepeg AoCTynom. MexnpoueccHoe B3avMo-
JelicTBve B MpUKIafHbIX nporpaMmMax He [0J/KHO 6biTb OCYLLECTBMIEHO MPSAMbIM AOCTYNoM MexAay 3agadamu. O6meH
[JaHHbIMK cnefyeT OCYLLEeCTBNATL C NOMOLLbIO OnepaLoHHOW CUCTEMBI.

B.2.6.7 OrpaHn4yeHHOe UCMnonb3oBaHne pekypcuii

Llens — ucknoyeHne HesepnduLMpyemMoro n HeTeCTMPYEMOro UCMO/b30BaHNA BbI30BOB NOAMPOrpaMm.

MpumeuvyaHne — Ccbinka Ha gaHHbIi meTog/cpeactso npueegeHa B NTOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.1).

OnucaHue. Ecny Ucnonb3yloT pekypcuto, TO AO/DKEH ObiTb ONpeAesnieH YeTkuidi Kputepuii, KoTopblii fgenaeT rny6uHy
pekypcuy npeackasyemoil.
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B.2.7 CTpyKTypHOe nporpaMmMupoBaHue

Llenb — NpoekTMpoBaHWe 1 peanusalus Nporpammbl C UCMO/b30BAHWEM NPAKTUUYECKOTO aHanu3a nporpaMmMbl 6e3
ee BbINoSIHEHUA. TporpaMmma MOXeT COofepXaTb TOMbKO abCOo/IOTHBI MUHUMYM CTATUCTUYECKU HETECTUPYEMOTO NoBeje-
HUSA.

MpumeuyaHne — Ccbinka Ha AaHHbIA MeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.4).

OnucaHve. [ MUHUMU3ALMN CTPYKTYPHOWN C/I0XHOCTM MpOrpamMMbl CiefyeT NpMMEeHsiTb cneaylowme NnpyuHUMNbI:

- pasfienaTb nporpamMmmy Ha nogxogsiiue, He6onblne, MUHUMaNLHO CBSAA3aHHbIE MPOrpamMMHbIe MOAY/N, BCE B3au-
MOAENCTBMA MexAy KOTOPbIMU TOYHO cneundurumpoBaHsbl;

- COCTaBNATb NOTOK yNpaBfieHWs NPOrpamMMHbIMU MOAY/ISIMU C UCMNOJSIb30BAHMEM TaKuUX CTPYKTYPUPOBAHHbIX KOH-
CTPYKLMIA, KaK NocnefoBaTenbHOCTW, utepaumm n Bbibop;

- obecneunBaTb Heb6O/bLIOE YUC/IO BO3MOXHbIX NyTell Yyepe3 nporpammHble MOAY/N U BO3MOXHO 60see npocTble
OTHOLUEHUS MeXy BXOAHbIMU W BbIXOAHbIMU napameTpamu,;

- UCK/I0YaTb C/IOXKHbIE BETB/IEHNA W, B YACTHOCTW, 6e3yCcnoBHbIE nepexosbl (goto) Npu UCMNosb30BaHUU A3bIKOB Bbl-
COKOTO YPOBHS;

- N0 BO3MOXHOCTW CBA3bIBATb OrpaHUYEHUs UMKIa U BETB/IEHUE C BXOAHbIMW napameTpamu;

- UCK/I04aTb MCMNOIb30BaHNE CNOXHbIX BbIYUCAEHWA B BETB/IEHUN U LMKNE.

CnepyeT 1cnonb30BaTh CBOWCTBA A3bIKOB MPOrpaMMMpPOBaHMWSA, KOTOpble CMOCOGCTBYIOT yKa3aHHbIM Bbille MPYWH-
uvMnam, npegnoymTas ux Apyrum CBOWCTBaM, KOTOpble cuuTaloT 6onee ahhekTUBHbIMMK, 3a UCKTIOUYEHNEM CyvaeB, Koraa
3(hheKTUBHOCTb NpnobpeTaeT abCcoMOTHbI NpUOpUTET (Hanpumep, HEKOTOPblE KPUTMYHbIE K 6€30NacHOCTU CUCTEMBI).

Moapo6HOe onuncaHne AaHHOrO mMeToga/cpeAcTsa npusedeHo B [104]—[106].

B.2.8 OrpaHunyeHue goctyna/vHkancynsaums nHdopmaumnm

Llenb — npepoTBpaleHne HenpegHaMepeHHOro AocTyna K AaHHbIM WA npouedypam 1 obecrneyveHne Tem cambim
KayeCTBEHHOW CTpyKTypbl MO.

MpumeuvyaHne — Ccbinka Ha AaHHbIi MeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.9).

OnucaHve. O6LefOCTYNHbIE AN BCEX NMPOrPaMMHbIX KOMMNOHEHTOB AaHHble MOryT GbiTb CAy4YaliHO WAW HEKOPPeK-
THO MOAMULMPOBAaHbI NOObIM U3 3TUX KOMMOHEHTOB. J1I06ble U3MEHEHUSA 3TUX CTPYKTYP AaHHbIX MOryT noTpebosatb
noapo6Holi NPOBEPKM MPOrpaMMHOr0 KoAa U Cepbe3HblX UCMpaBneHuii.

OrpaHunyeHne gocTyna npeacrasnseT coboit obLwuii MeTos K MMHUMU3aLun ykasaHHbIX Bblle npobnem. Knwoyesble
CTPYKTYPbl AaHHbIX «CKPbITbI», ¥ C HAMW MOXHO paboTaTb TO/IbKO Yepe3 KOHKPEeTHbI Habop npoueayp AocTyna, 3To no-
3B0M1S€T MOAU(IULMPOBATL BHYTPEHHUE CTPYKTYPbl AaHHbIX UM f06aBNATL HOBble Npoueaypbl ¥ NpyY 3TOM He OoKasbiBaTb
B/IMSHNA Ha (DYHKLMOHa/bHOe MOBeAeHWe OCTaslbHbIX NPOrpamMMmHbIX CpeAcTB. Hanpumep, katanor VMeH AUpekTopuii
MOXeT UMeTb Npouefypbl AOCTyna «BCTaBUTb», «yAannTb» U «HalTu». Mpoueaypbl AOCTyna U CTPYKTYpPbl BHYTPEHHMX
OaHHbIX MOTYT OblTb M3MEHEHbI (HanpuMep, Npu UCNoIb30BaHUN pas3INYHbIX METOA0B NPOCMOTPa WX 3aNOMUHAHUN UMEH
Ha XXeCTKOM [UCKe), He OKa3blBas BAUAHUA Ha JIOTMYECKOE NOBeAeHNe 0CTaslbHbIX NPOrpaMMHbIX CPEACTB, UCMO/b3YOLWMX
3TW npoueaypsbl.

B paHHOM cnyyae cnegyeTt MCNoNb30BaTb KOHLEMLMIO abCcTpaKTHbIX TUNOB AaHHbIX. Ecv HenocpeacTBeHHas npo-
BEpKa He npeaycMoTpeHa, MOXeT OKa3aTbCA Heob6XOo4MMbIM NPOBepuUTb, He OblN0 M cnyvaliHo paspylleHo abcTparnpo-
BaHve.

MoapobHoe onucaHve faHHOro metogal/cpenctesa npuseseHo B [104], [105].

B.2.9 MogynbHbIi nogxop,

Llenb — gexomnosnuma nporpaMMHOl CUCTEMbl HA HEBGO/bLINE 3aKOHYEHHbIE MOAYNN B LENSAX COKPaLLeHUs CRox-
HOCTWN CUCTEMBbI.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeTog/cpeacTBo npuBeneHsl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.4 n npunoxenue b, Tabnuua b.9).

OnucaHve. MogynbHbI Nogxod, UM Moaynapusauus, BKIOYaeT B cebs HECKONbKO pas3/inyHbIX Npasu A5 aTarnos
XL npoekrta MO (NpoekTupoBaHusa, KOAUPOBAHUA 1 3KCnayaTauun). 3TK npasuaa mMoryt 6biTb pas/iMyHbIMU B 3aBUCUMO-
CTW OT peasin3yeMblX MeTO0B NPOEKTUPOBaHUA. BONbLIMHCTBO METOA0B MOAUMHAIOTCA CrieyoLWnM npaBuiam:

- MporpaMMHbIii MOZyNb (WK MOAMporpamMmma, YTo O4HO W TO Xe) AO/DKEH ObiTb COCTaB/EH Tak, YTOObI BbIMOHAN
Of1HY YeTKO CCHOPMY/IMPOBAHHYIO 3a4a4y Un qPyHKLMIO;

- CBA3N MeXAy NporpaMMHbIMU MOAYNAMU LOMKHbI BbiTb OrPaHUYeHbl U CTPOro onpefeneHbl, ypoBeHb CBA3HOCTU
KaXxgoro nporpammHoOro Moayns Ao/HKeH 6biTb BbICOKUM;

- COBOKYMHOCTW nognporpaMmm criefyeT CTPOUTb Tak, YTo6bl 06ecrneumnBaTb HECKO/IbKO YPOBHEHR NMporpaMMHbIX MO-
aynei;

- pasmepbl NoAnporpamMm crefyeTt orpaHuyuTb HEKOTOPbIMU KOHKPETHLIMU 3HAYEeHUAMMU, 0ObIYHO OT ABYX [0 YeTbl-
pex pasmMepoB 3KpaHa,

- nofnporpaMmsbl [0/DKHbI OblTb BbIMNOSIHEHbI TOMILKO C OAHUM BXOAOM W OLHWM BbIXOOM;
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- NporpaMMHble MOAYNW AO/MKHbI OblTb TakMMK, YTOObI B3aMMOAENCTBOBaNN C APYTMMY NPOrPaMMHbIMKU MOAYNSMU
yepes CBOM WHTepdeiichbl, rae UCNONb3yloTCA rnobanbHble UM 06uine nepemMeHHble, KOTOpble AO/KHbl ObiTb XOPOLLO
CTPYKTYPMPOBaHbI; AOCTYN K HUM [JO/DKEH HaXOAMTbCA NOA KOHTPOSEM, U UX UCMOSIb30BAHNE B KAXAOM KOHKPETHOM Chy-
Yyae L0/IKHO 6bITb 060CHOBAHO;

- BCe UHTepdelicbl NPorpaMmMHbIX Mogyneli A0/MKHbI 6bITb NOHOCTBLIO AOKYMEHTaNbHO 0DOPMIEHBI;

- BCe UHTepdelicbl NPOrpaMMHbIX MOAY/EN A0/MKHbI OblTb BbINOMHEHbI TaK, YTOOblI OHU COAEepPXann TObKO Heo6Xxo-
AnMble oNA Ux PyHKUMOHMPOBaHUA napameTpbl. O4HAKO 3Ta pekoMeHAaluusa YCNOXHeHa TeM, YTO A3blk nporpamMupoBa-
HUA MOXET MMeTb napameTpbl N0 YMOMNYAHUIO UMW TEM, YTO UCMONb30BaH 06BEKTHO-OPUEHTUPOBAHHbIV NOAXOA.

Moppo6Hoe onncaHne fgaHHOro meTtogal/cpeacTsa npueegeHo B [58], [105].

B.2.10 Vcnonb3oBaHue f0BepPUTENbHBIX/MPOBEPEHHbIX 3/IEMEHTOB NPOrpaMMHOro obecrnevyeHus

Llenb — wncknoYeHne Takoro NPOeKTUPOBaHNA MPOrPaMMHbIX MOAYMNel N 31eMEHTOB, KOTOPOe BbI3blBaNO Obl He-
06X04MMOCTb X MHTEHCUBHbIX MOBTOPHLIX NPOBEPOK WM MEPENPOEKTUPOBAHNA A1 KaX0ro HOBOIO NpuMeHeHus. Wc-
nosib30BaHne npenmMyLLecTBa NPOEKTOB, KOTOPbIE He 6bl/I POPMasIbHO UK CTPOro NPOBEPEHbI, HO A1 KOTOPbIX UMeeTCs
NPOAO/KUTENBHBIA OMbIT SKCNAyaTauun. Vicnonb3oBarb NPeUMYLLECTBA YXe CYLLEeCTBYIOLWMX NPOrpamMMHbIX 3/1EMEHTOB,
KOTOpble ObINM MPOBEPEHbI ANS Pa3NYHbIX MPUMEHEHWI 1 AN1A KOTOPbIX CyLWeCTBYeT COBOKYMHOCTb AOKa3aTeNbCTB MoA-
TBEPXAEHNS COOTBETCTBUA.

MpumeyvaHne — CcblIKN Ha faHHbIR mMeToa/cpeacTBO npuBedeHbl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuupl A.2, A.4 1 npunoxexnue B, Tabnuubl B.2, B.4).

OnucaHue. [laHHbI MeToZ, NO3BOJISET NPOBEPUTbL HaNN4YMe B NPOrPAMMHbIX KOMMOHEHTaX CMCTEMaTUyeCcKmnxX oLn-
60K NPOEKTUPOBAHUA U/MNN IKCNNyaTaLMOHHbIX OTKa30B.

CTpOUTb CNOXHYI0 CUCTEMY, UCNOJb3YSA 3/IeMeHTapHble KOMMOHEHTbI, HelenecoobpasHo. Kak npasuio, UCMO/b3y-
10T OCHOBHbI€ Y3/bl («MOAYNN»), KOTOpble 6bln pa3paboTaHbl paHee 418 obecneyeHns HEKOTOPbIX NMOME3HbIX PYHKLMWA 1
KOTOpPble MOryT 6bITb UCMOb30BaHbl A1 peanm3aunun HEKOTOPO YacTh HOBON CUCTEMBI.

XopoLwo npogymaHHble U CTPYKTYpPUpPOBaHHbIE NporpaMMmnpyemble 3/1EKTPOHHbIE CUCTEMbI COCTOAT U3 psfa npo-
rpamMMHbIX MOAY/ER, KOTOpble pasnuuyarnTcs Mexay coboil 1 B3aMMOAEelCTBYIOT ApPYr C APYrOM BMOJSIHE onpefesieHHbIMU
cnocob6amu. ®opmmpoBaHme 6UBINOTEKN Takmx O6LENPUMEHUMBIX NPOrpaMMHbIX MOAY/eR, KOTOpble MOXHO NOBTOPHO
MCNoNb30BaTb B HECKO/IbKUX MPUMEHEHUSIX, NO3BOASET 6O/bLIY YacTb PecypcoB, HEOOGXOAMMbIX ANS NOATBEPXAEHWUS
COOTBETCTBUSA NPOEKTOB, pacnpefesnsaTb N0 HECKOSIbKUM MPUMEHEHUAM.

OfHako Ans NpUMEeHeHW, CBA3aHHbIX C 6€30MacHOCTbI0, BaXHO MMETb AOCTATOYHYK YBEPEHHOCTb B TOM, YTO HO-
Bas cMCTeMa, BK/oyawlas 3Tu yXe CylecTByllne Moaynu, umeet He06XoAMMY NOMHOTY 6e30macHoOCTH, U YTo 6es-
ONacHOCTb HOBOW CUCTEMbI He HapyllaeTcs HEKOTOPbIM HEKOPPEKTHbIM MOBEAEHUEM YXE CYLLECTBYOLWMX MOAYEN.

CyliecTBYIOT ABa NoAxofa, kak 06pecT YBEPEHHOCTb B TOM, YTO MOBEAEHME YXe CYLLeCTBYILUX MoAyneli TO4YHO
N3BECTHO:

- NPOBECTW BCECTOPOHHMWI aHanu3 onbiTa 3KcnayaTauuy moayns, 4tobbl NPOAEMOHCTPMPOBATb, YTO MOAY/b Obin
«NPOBEPEH B 3KCMyaTauum»;

- OLLeHWUTb COBOKYMHOCTb A0Ka3aTeNbCTB NOATBEPXAEHNS COOTBETCTBUSA, KoTopas Oblna cobpaHa Ana nosefeHus
MoAayns, 4Tobbl onpefennTb, COOTBETCTBYET X 3TOT MOAY/Nb TpeboBaHNAM HACTOALWEro ctaHgapra.

B.2.10.1 [Mposepka B akcnayatayuu

ToNbKO B pefkux cnyyasx NPoOBEpPkM B 3KcnayaTauuu 6yaeT AOCTATOYHO B KayecTBe e[MHCTBEHHOIO CPeacTBa,
rapaHTupyroLLero ansa goseputenbHoro mogynsa MO goctumxeHne M Heob6xoaumoro YMb. ANns CNOoXHbIX MOAynei co MHO-
MMM BO3MOXHbIMU (DYHKUMAMY (Hanpumep, onepauuoHHON CUCTEMbI) BaXHO YCTAHOBUTb, Kakas W3 (PyHKUWIA OCTATOUYHO
nposepeHa npu ee MCNoNb3oBaHMU. Hanprumep, npoueaypy caMoTecTMpoBaHus ans o6HapyxeHus owmnbok, ecnm B nepu-
o[ ee aKcnayaTtauny He NOSBWUAOCH OTKA30B, He/b3A paccMaTpmBaTb Kak MPOBEPEHHYIO B AKCnayaTauumn.

MporpammHbIi MOAY/Ib MOXET ObiTb NPU3HAHHLIM NPOBEPEHHBLIM B 3KCMyaTaluu, ecny OH COOTBETCTBYET cnepy-
IOLLMM KPUTEPUSM:

- cneundpmkaLma He MeHsnach;

- UCNONb30BA/ICA B CMCTEMAaXx B pas/iMyHbIX 061acTAX NPUMEHeHUs;

- NPOAO/IKUTE/NIbHOCTb CPOKa ero aKcnjyatauum He MeHee roaa;

- NPOAO/IKUTENbHOCTb 3KCnAyaTaumm cooTBeTcTByeT YIB man cooTBETCTBYIOLEMY YMCNy 3anpocoB; ANA AEMOH-
cTpauum 4yacToTbl OTKA30B, HE CBA3@HHbIX C 6€30NacHOCTbI0, MEHEE YeM:

- 10-2 Ha oguH 3anpoc (B rog) ¢ 95 %-HbiM ypoBHEM goBepusa [Heobxoaumo 300 akcnsyaTayMoHHbIX MPOXOXAEHNIA
(8 ron)];

- 10~5 Ha oguH 3anpoc (B rog) ¢ 95 %-HbiM ypoBHEM AoBepus [Heobxogmmo 690000 akcnsyaTauyMOHHbIX NPOX0OXA4e-
HWiA (B roa)].

MpumeyaHune — Martematnyeckuii annapar, obecneynBarLLnin YNCNOBbIE OLLEHKA AAaHHOro MeToda, npvBefeH
B NpunoxeHun . AHaA/IOTNYHbIA METOA, U CTAaTUCTUYECKNI NOAX0A U3N0XeHbl Takke B B.5.4;

- BECb OMbIT 3KCM/lyaTauuy CBS3aH C W3BECTHbIM NPOUIEM 3anpocoB (YHKUUI MPOrpamMMHOro MoAaynst Ans ra-
paHTUM TOrO, YTO YBENMUMBAIOLLMIACA OMbIT 3KCMIyaTauun AeicTBUTENLHO NPUBOAUT K YBE/IMUEHWIO 3HAHWIA O NOBeAeHUN
NpPOrpamMmMHOro MoAynsi, CBS3aHHOTO C COOTBETCTBYIOLWMM NPOUIEM 3anpoca;

- ero 0TKasbl He CBA3aHbl C 6€30MacHOCTLHO.
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MpumeuaHune — OTKa3, HEKPUTUYHBINA AN 6€30MACHOCTU B OHOM KOHTEKCTE, MOXET 6blTb KpUTUUEH Ansa 6es-
OMacHoOCTV B APYroM KOHTEKCTe, 1 Hao6opoT.

[Nnsa npoBepkn COOTBETCTBMA NPOrPaMMHOro MoAy/1si COOTBETCTBYIOLLEMY KPUTEPUIO LO/IKHbI ObITh fOKYMEHTA/IbHO
0(pOPM/IEHBI:

- TOYHaa naeHTUdUKaUus 0 Kaxoi cucteMe 1 ee sfieMeHTax, BK/Yas Homepa Bepcuit (Kak Ans nporpaMMHbIX,
TakK U AN annapatHbIX CPeACTB);

- naeHTudukauma nonb3oBartesiein n NPOAOIKUTENBHOCTb UX PaboThl;

- NPOAO/IKUTENIBHOCTb IKCMNyaTaunm CUCTEMBI;

- npouegypa Bbibopa CUCTEM, NPUMEHSAEMbIX MOML30BATENAMU, U ClyYaeB UX NPUMEHEHUS;

- npoueaypbl 06HapyXeHua 1 pernctTpauun oTkasoB U yCTpaHeHus cHoes.

B.2.10.2 OueHka COBOKYMHOCTU oKa3aTeNbCTB MNOATBEPXAEHUSA COOTBETCTBUSA

Yxe cyuwectsyowumii moaynb MO — 3T0 TOT MOAY/b, KOTOPLIA yXe CyLlecTByeT W He 6bln paspaboTaH cneunanbHo
ONS Tekyw,ero npoekra. Yxe cyuectsyouwee MO MOXeT 6bITb KOMMEPYECKMM AOCTYMHBLIM MPOAYKTOM, WM OHO MOXET
6bITb pa3paboTaHO Kakoli-TO opraHusauueli a8 npeablgyLero usgenvsa unym cuctemsl. MNMpegsaputenibHO CyLLecTByloLee
MO MOXeT nan He MoxeT BbiTb pa3paboTaHo B COOTBETCTBUM C Tpe6OBAHMAMM HACTOSALLEro cTaHdapTa.

[nsa oueHkn NONHOTLI 6€30MacHOCTU HOBOW CUCTEMbI, BK/IKOUAIOLWEN YXe CyLiecTBYOLMe nporpamMmmbl, Heobxognma
COBOKYMNHOCTb A0Ka3aTeNbCTB NOATBEPXKAEHUSA COOTBETCTBMA A1 OnpefenieHns NoBeAeHUs YXe CYLLeCTBYIOLWEro Moay-
na. OHa MoXeT 6bITb NoslyyeHa M3 cCOBCTBEHHOM AOKYMeHTauuu MOAyNns v onucaHus npouecca paspaboTky momyns wum
MOXeT 6bITb cO34aHa Wan A0NOoNHEHA AONO/THUTENbHLIMU KBAIMPULMPOBAHHLIMU MEPOMPUATUSAMU, BbIMOSTHEHHLIMU pas-
paboTunkom HoBoW CBEC unu TpeTbuMn nuuamu. BO3MOXHOCTU M OrpaHUYeHus NoTeHUnasbHO NOBTOPHO MCMNO/b3yeMOro
nporpamMHOro MoZyns onpefenslTcs B PyKOBOACTBE N0 6€30nNacHOCTU AN NPUMEHSAEMbIX U3AEUNIA.

B nobom cnyyae O0/MKHO cyliecTBoBaTb (MM AO/MKHO 6biTb CO34aHO) PYKOBOACTBO NO 6e30nacHOCTU ANS npu-
MeHsSeMbIX U3fenunii, kotopoe obecneynBaeT afeKBaTHYI0 BO3MOXHOCTb BbIMOMHUTb OLLEHKY NOSIHOTbI 6€30MacHOCTU KOH-
KpeTHOM hyHKUMM 6e30MacHOCTU, KOTopas NOIHOCTLI0 MM YAaCTUYHO peasnindyeTcs NOBTOPHO UCMOMb3yEMbIM 3/1EMEHTOM.
Ecnv pykoBOACTBO OTCYTCTBYET, TO AO/DKEH OblTb CcAesiaH KOHCEpPBATMBHbIM BbIBOA O TOM, YTO ANA MOAYNSA HE NOATBEPX-
JeHa BO3MOXHOCTb €ro MOBTOPHOrO WMCMNOJSIb30BaHWSA B CMCTEME, CBS3aHHOW C 6e30macHOCTblo. (JTO He 03HauvaeT, yuTo
ANna anemeHTa BOOOLLe He NOATBEPXAEHA BO3MOXHOCTb €r0 MOBTOPHOrO MCMO/b30BaHWSA, NPOCTO B JaHHOM KOHKPETHOM
c/lyyae He 6bl10 HAWAEHO LOCTATOYHO J0Ka3aTesibCTB.)

HacTtoswmin ctaHgapT npeabsaBaseT ocobble TpeboBaHMA K COAEPXaHNI0 PyKOBOACTBa No 6e30nacHOCTU ANs Npu-
MeHsieMbIX n3genuid, cMm. FOCT 34332.3—2021 (npunoxeHune IN) n FTOCT 34332.4—2021 (noanyHkTbl 7.4.2.12 n 7.4.2.13).

B pykoBoacTBe no 6e30nacHOCTU AN NPUMEHSAEMbIX U3AENWIA OMKHO OblTb OTPaXKEHO, YTO:

- NPOEKT MOAYNA U3BECTEH U AOKYMEHTUPOBAaH;

- MO4Y/b MoABepranca nposepke W NOATBEPXAEHMIO COOTBETCTBMA HAa OCHOBE CUCTEMATMYECKOro nogxoga c A0-
KyMeHTa/IbHO 0DOPMIEHHOV NPOBEPKO U aHa/IN30M BCEX 3/1IEMEHTOB MOAY/SA U KOAa MOAYNS;

- HEeUCnosb3yeMble N HEHYXHble (DYHKUUM MOAYNS He NMOMeLlatoT HOBOW CUCTEME BbINOSIHEHWS CBOMX TpeboBaHWUi
k 6e3onacHocCTy;

- Gbl/IN BbISIB/IEHbI BCE BEPOATHLIE MEXaHM3Mbl OTKa3a MOAYNS B HOBOW cUCTEME U OblNI0 BbIMOSIHEHO WX COOTBET-
CTBYlOLLLEE CMSATYEHUeE.

Mpy oueHke IYHKUMOHAIbHON 6€30MacHOCTU HOBOW CUCTEMbI AO/HKHO OblTb YCTAHOB/IEHO, YTO NOBTOPHO WCMO/Sb-
3yeMblii MOAY/b NPUMEHSAETCA CTPOro B Npefeniax BO3MOXHOCTEN, KOTOpble A1 3TOro MoAy/is 6bl1M 060CHOBaHbI fokasa-
TEe/IbCTBOM U NPEANOSIOKEHNAMN B PYKOBOACTBE MO 6€30MacHOCTU AN NPUMEHSAEMbIX U3aenui.

Moapo6HOe onncaHne AaHHOrO meToga/cpeAcTsa npusedeHo B [107]—[109].

B.2.11 TlpocnexnsBaemMoCTb

Llenb — o6ecneunTb coriacoBaHHOCTb Mexay atanamu XL, 9/3/M3 CB3C cucrtemsl.

OnucaHwne. Utobbl gnsa MO rapaHTUpoBaTth, YTO pe3ynbTaTtbl AeCTBMIA Ha aTanax XKL, cooTBETCTBYIOT Tpeb6oBaHMAM
KOppeKTHO paboTbl 3/AMD CB3C cucTembl KpaiiHe BaXHO rapaHTMpoBaTb obecneveHne COOTBETCTBMSA MeXAy aTanamu
XKL, cuctembl. KoueBbIM MOHATAEM 34€Ch ABSETCS «NPOCMEXMBAEMOCTb» Mexay AeACTBUSIMU. ITO BbIMOMHEHNE aHa-
nn3a BAWAHWA, NPOBEPSAIOLLETO, YTO pPeLleHuns, NPUHATbIE Ha paHHel cTaauv, afeKkBaTHO peannsoBaHbl Ha 601ee No34HNX
cTaguax (Npsmas NpPoc/eXxXmBaeMocTb), U UTO peLleHns, NpUHATbIE Ha 6oee No3gHem aTane, AeiCTBUTENbHO Heobxoau-
Mbl U CaHKLMOHNPOBAaHbI paHee NPUHATLIMU pelleHnsaMn (obpaTHasi NPOCNEXUBAEMOCTD).

Mpamas MpocnexuBaemMocTb B OCHOBHOM CBfi3aHa C MPOBEPKO afekBaTHOCTM TpeboBaHWii Ha 6onee NO3fHWX
aTanax XL, cuctemsbl. MNpsAmas npocnexmBaeMocTb BaXHa B HECKObKMX Toukax XKL, 3/3/M3 CBE3C cuctembl cneaytowas:

- OT TpeboBaHUn 6e30NacHOCTM cUcTeMbl K TpeboBaHnsM 6e3onacHocTu [MO;

- OoT cneundmkauun TpeboBaHmnini 6esonacHocTn MO cuctemsl k apxutektype MO;

- oT cneundmkauun TpeboBaHmnin 6esonacHocTn MO K paspaboTke MO;

- OT cneundmkauun TpeboBaHuin npoekTupoBaHuns MO k cneundukaLm MOy N NHTErpaLnoHHbIX TECTOB;

- OT cneundukauun TpeboBaHuii 6esonacHocTy MO K NnaHy NOATBEPXKAEHUS COOTBETCTBUS;

- OoT cneyudmkaumm TpeboBaHuii 6e3onacHocTu MO Kk nNnaHy moaudukauuy MO (BkNOYAss NOBTOPHbLIE OLLEHKY U
NnoATBepXAeHne CoOOTBETCTBUA);

- oT cneundpukauumn npoekta MO k nnaHy Bepudmkaunm MO (Bkoyas Bepudukauunio AaHHbIX);

- oT TpeboBaHuin MOCT 34332.4—2021 (pasgen 8), K NyaHy OUueHKN (OYHKUMOHabHON 6e3onacHocTu MO.
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O6paTHas npocnexnBaemMocTb B OCHOBHOM CBsi3aHa C NPOBEPKOM, HACKO/IbKO KOPPEKTHO /06biM TpeboBaHnem
060CHOBbIBAETCA KaXaoe peannsaluoHHOE pelleHve (peannsaums NOHMMAaeTcs B LUMPOKOM KOHTEKCTe, a He TOMbKO pe-
anusaums koga). Ecnn Takoe o60oCHOBaHWe OTCYTCTBYET, TO peanm3auua OyAeT cofepxaTb YTO-TO He HYXHOoe, 4YTo Mpu-
BeJeT K YBE/IMYEHMNIO CNOXHOCTU, HO He 06513aTeNlbHO YA0BNETBOPUT NI060MY peasbHOMY TpeboBaHuio kK CBEC. ObpaTtHas
NPOCNEXNBAEMOCTb BaXHa B HECKOJIbKMX TOYKAX XU3HEHHOTO LMKNa CUCTEMbl 6€30NacHOCTU:

- OT TpeboBaHUn 6e30nacHOCTK K BOCNPUHMMAEMbIM NOTPEOHOCTAMM 6E30NacHOCTY;

- oT apxuTekTypbl MO k cneundmrkauun TpebosaHuii kK MO cuctembl 6€30NacCHOCTY;

- OT geTanbHoro npoekta MO k apxuTtekType MMO;

- OT MPOrpaMMmMHOro kofa K getanbHomy npoekty MoO;

- OT NlaHa NOATBEPXAEHUS cooTBETCTBUSA 6e3onacHocTn MO Kk cneundmkauumn TpebosaHuii 6esonacHocTu MO;

- OT nnaHa mogudukaumm MO k TpeboBaHnsam 6e3onacHocTu MO;

- OT nnaHa Bepudmkaymm MO (BkIOYas Bepuukaumio gaHHbeix) K cneundmkaunmn npoekra Mo.

Moapo6Hoe onucaHne AaHHOro meTogal/cpefcTea npuBeaeHo B [85].

B.2.12 MpoekTnpoBaHue nporpaMmMHoOro obecrievyeHns 6e3 coxpaHeHns COCTOAHUA (UM C OTPaHUYEHHbIMU
COCTOSAHUNAMMN)

Llenib — orpaHnunTb CrI0XHOCTL nosefeHus MMO.

MpumeyaHne — Ccbisika Ha AaHHbIl MeTog/cpeacTBo npuBefeHa B MTOCT 34332.4—2021 (npuioxeHue A,
Tabnuua A.2)

Onucaxune. PaccmoTpum nporpammy, kotopas obpabaTbiBaeT nocnefoBaTelbHOCTb onepaunii (nepexofos CocTos -
HWi1): OHa nonyyYaeT nocnefoBaTe/IbHOCTb BXOAHBIX AaHHbIX U A1 KaX/A0ro U3 HUX BblAAaeT BbIXOAHbIE AaHHble. [porpam-
Ma Takxe cnocobHa 3anoMuHaTb HEKOTOpble UM BCe COCTOSIHUS B NPOLECCEe BbIYUC/IEHNUS U MOXET Takke 3anoMuHaTb
CBOK UCTOPUIO «B COCTOAHWAX» W YYUTbIBaATb 3TO COCTOSIHME MPU BbIYMUC/IEHMWN TOTO, Kak pearnposarb Ha nocregytouime
BXO/Hble [laHHble.

Ecnn BbIxogHble faHHble NporpaMmbl MOSHOCTLIO ONPEeAenAtoTCA TO/IbKO BXOAHbIMU AAHHBLIMU, TO CUMTAETCS, YTO
Takas nporpamma paboTaeT 6e3 3anoMuHaHWA UM ABNSETCA NporpaMmMoi 6e3 coxpaHeHus cocTosHusA. Kaxpgas onepa-
LM npeobpa3oBaHns BXOAHbIX/BbIXOAHbLIX AaHHbIX CUUTAETCA MOJIHOM B TOM CMbIC/1E, YTO Ha /1l00yo onepauuio HUKaK He
B/MsIET Ntobas, 6osee paHHAS onepauns, v KOHKPETHble BXOHble JaHHble Bcerga NpuBoAsT K OAHUM U TEM Xe CBA3aHHbIM
C HUMU BbIXOJHbIM AaHHbIM.

Ecnu nporpamma npy BbIYNC/IEHUN BXOAHBIX J@HHbIX YYUTLIBAET, KDOME BXOAHbLIX AaHHbIX, TaKXe U COCTOsHNE, KO-
TOpOEe OHa 3anoMHWMa B pesynbTare npeablAyLWwux BblYMCNEHNI, TO Takaa nporpaMMa obnagaeT 6051ee CNOXHbIM NoBege-
HVeM, NOTOMY YTO B PA3/IMYHbLIX CIyYasx OHa MOXET flaBaTb Pas3/iMyHble BbIXOAHblE faHHble A1 OAHUX U TeX Xe BXOAHbIX
[JaHHbIX. Pe3ynbTar A1 KOHKPETHbIX BXOAHbIX faHHbIX MOXET 3aBMCETb OT KOHTEKCTa (TO eCTb OT NPeablAyLnX BXOAHbIX
N BbIXOAHbIX JaHHbIX), B KOTOPOM OHWU o6pabaTbiBaloTcsa. Heo6Xo4MMO Takke OTMETUTb, YTO B HEKOTOPLIX MPUNOXEHUAX
(06bIYHO KOMMYHUKALMOHHbIE CUCTEMbI) NOBEAEHNE NPOrpaMMbl MOXeT OblTb 0CO6EHHO YYBCTBUTE/IbHO K U3MEHEHUAM B
COXpaHEeHHOM COCTOSIHUM, KOTOpble MOTYT MPOU30ATU UM HenpegHaMepeHHO, Uan 3/10HaMepPeHHO.

MpoekTnpoBaHne 6e3 CoXpaHeHUss COCTOAHUA (MU C OTPAHNYEHHBIMU COCTOAHUAMM) ABIAETCA O6LMM MOLXOA0M,
HanpaBMeHHbIM Ha MVWHUMWU3aLMI0 BO3MOXHOW CMOXHOCTWU nosefeHus MO, ucknoyas uam yMeHbluas MCnosib30BaHue
MH(OpPMaL MM 0 COCTOSAHUM Npu npoekTuposaHuu MO.

Moppo6Hoe onucaHve gaHHOro MeTogal/cpeacTtea npueegeHo B [110].

B.2.13 UucneHHbI aHasIn3 B aBTOHOMHOM pexunme

Llens — rapaHTMpoBaTb TOYHOCTb YUCOBBIX BbIYUCIIEHWIA.

MpumedvaHne — Ccbisika Ha pgaHHbIn meTog/cpeacTBo npuBegeHa B MTOCT 34332.4—2021 (npunioxeHue A,
Tabnuua A.9).

OnucaHue. Yncnosas NOrpeLwHoCTb MOXET BO3HUKHYTb NPU BbIYUC/IEHUN MaTeMaTU4eckoi pyHKUUN Kak cnefcteune
MCNONIb30BaHUS KOHEYHbIX NPeACcTaBNeHNn naeasnbHbiX QYHKUNA 1 uncen. Owmnbka yceueHns nossnseTcs, korga pyHKuns
annpoKCMMMpyeTCca KOHEUYHbIM YMC/IOM Y4/IeHOB 6ECKOHEYHOro psaga, Takoro, kak pag dypbe. nsa npefcrtaBneHvs B peasb-
HOM KOMMbIOTEPE BELLECTBEHHbIX YNCEST C KOHEYHOI TOYHOCTbI0 BBOAAT NOrPELUHOCTb WX OKPYr/ieHns. Ecnuv BbinonHawoTcs
Kakne-nnbo BblYMCNEHMA C MiaBalowei 3ansTol, KpoOMe cambiX NPOCTellnX, TO A0/HKHA 6biTb NpoBepeHa 060CHOBaH-
HOCTb BbIYMC/IEHUSA, YTOObI rapaHTUPOBaTh, YTO TOYHOCTb, Tpebyemas npuaoxeHweMm, pakTUYeckn OCTUTHYTA.

Mopgpo6Hoe onncaHue gaHHOro meTogal/cpeacTsa npmeegeHo B [111].

B.2.14 [narpamMmmbl NOCneAoBaTe/IbHOCTN COOOBLLEHWNA

Llenb — nomoub nosyvyeHunto TpeboBaHuii K CUCTEME Ha paHHWUX CTaguax npoekTuposaHus O, Bkauvaa craguun
thopmupoBaHusi TpeboBaHuiA U NPOEKTUPOBaHNS apxuTekTypbl MO. B UML gaHHbIi MeToa/cpeAcTBO HasbiBaeTcsl «[ua-
rpamma nocsiefoBaTenlbHOCTU Onepauuii CUCTEMBbI».

MpumevyaHune — CcblIKN Ha faHHbIA meTog/cpeactBo npuBefeHbl B TOCT 34332.4—2021 (npwnoxenue b,
Tabnuua b.7 v npunoxeHue B, Tabnuuya B. 17).

Onucaxue. AuarpamMma nocnegoBaTeslbHOCTU COOBLLEHNU — 3TO rpadpuueckuii MexaHusm Ans onucaHus nosege-
HUA CMCTEMbI C TOYKM 3PEHUS KOMMYHUKALMA MexXay areHTamu CUCTeMbl (areHTOM MOXeT GbiTb YesloBeK, KOMMNbloTepHas
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cucTeMa WM 3MeMeHT, IM60 06bEKT NMPOrpaMMHOro oGecneyeHus, B 3aBUCMMOCTU OT CTafuu NpoekTMpoBaHus). [ns
KaXgoro areHta Ha guarpamme npefacTaBfieH BEepPTUKasbHbIA «KU3HEHHbIA NyTb», a CTPENKU MeXAy HUMWU UCMO/b3YIoT,
4yTo6bl NpPeAcTaBUTb COO6LLEHNs. [lecTBMA N0 MOMYy4YeHUUN COOBLLEHMIA MOXHO AOMOMHUTE/IbHO MoKa3aTb Ha CXeMax B
BMAE NPSAMOYro/ibHUKOB. Habop cueHapueB (onucbiBalLWwmx 1 TpebyeMoe 1 HexenatesibHoe NoBefeHMe) CO34aeTcs Kak
cneundukaumns Heo6xoANMOro NOBELEHNSA CUCTEMbI. DTU CLLEHAPUU MUMEKT HECKOJIbKO NPUMeEHEHUA. MoxeT 6bITb NpoBe-
JeHa X aHnMauus, 4To6bl MPOAEMOHCTPUPOBATL NOBEAEHNE CUCTEMbI KOHEYHbIM No/b3oBaTensam. CueHapmm MoryT 6biTb
npeo6pa3oBaHbl B UCMOSTHUMYIO peanu3aunio cuctembl. OHM MOryT cpOpMUPOBaTL OCHOBY TECTOBbIX AAHHbIX.

UML cogepxXuT paclumpeHust 06bI4HONM KOHLEeNUMn guarpaMmbl Nocnef0BaTe/ibHOCTY COO6LLEHWNA B BUAE KOHCTPYK-
Uit BbiGopa v UTepauun, KOTopble NO3BOMSOT CLLEHAPMSAM BbINOJHATL YC/IOBHbIE NepexoAbl U Uukbl, obecneynBasi 6onee
KOMNaKTHY0 HOTauuto. MOFyT ObITb Takxe onpegeneHbl nNoacxemMbl, Ha KOTOPble MOXHO COC/aTbCA U3 HECKONIbKUX Ana-
rpamMm nocnepoBaTtefibHOCTe 6onee BbICOKOrO YPOBHS. Takke MOryT 6biTb NpeAcTaBneHbl TaliMep 1 BHELIHUE cobbITuS.

Moapo6bHoe onucaHve faHHOro metoga/cpenctsa npueegeHo B [112], [113).

B.3 ApxXmnTekTypHOe npoekTnpoBaHune

B.3.1 O6HapyxeHne n gnarHoctmka cboes
Llenb — obHapyxeHune cboeB B 3/3/MN3 CB3C cucteme, KOTOpble MOFyT NPUBECTU K OTKa3am, U TeM caMbiM 06e-
CneynTb OCHOBY /11 KOHTPMEP, HanpaB/IeHHbIX HA MUHMMU3ALMI0 Yncna nocnegyowmnx cboes.

MpumeuyaHne — Ccbinka Ha AaHHbIi mMeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

OnucaHne. O6HapyxeHne c60eB NpeacTaBnsieT coboi feiicTBME MO NPOBEPKE CUCTEMbl Ha Ha/Mume OWNBOUHBIX
COCTOsAAHMIA (0B6ycnoBfeHHbIX c60sMU B npoBepsiemoli cucteme). OCHOBHas Lenb 06HapyXeHus c60eB COCTOUT B TOM,
4yTo6bl NPeaOTBPaTUTL MOSIBNIEHWE HEBEPHLIX pe3ynbTaToB. CucTema, AeicTByOLLas B cOMeTaHUM C napaniefnbHo pabo-
TawLWMMN KOMNOHEHTaMKN, OCTaHaB/IMBaKOLWMMK yNpaB/ieHne, B criyyae, ecv OHa O6HapyXuBaeT, YTO ee COOBCTBEHHbIe
pe3ynbTaTbl HEKOPPEKTHbI, HAa3blBA€TCS CaMOMpPOBEPSIEMOIA.

O6HapyxXeHne cH60eB OCHOBbIBAETCS Ha NpuHLMNax U36bITOYHOCTM [B OCHOBHOM npu o6HapyxeHun cboeB AC
(cm. TOCT 34332.3—2021, npunoxeHue A)] n pasHoobpasma (nporpaMmHble owunbkun). Heobxoanum oauH u3 cnocoboB
rosiocoBaHnsA Ana onpegenieHns KOPPekTHOCTW pe3ynbTaTtoB. MNprMeHWMbl cneunanbHble MeTodbl, K KOTOpPbIM OTHOCATCA
nporpaMMupoBaHne yTBEpPXAEHWI, NnporpaMMupoBaHune J1/-Bepcuii U pa3nnyHble MeTofbl KOHTpons. Ansa AC — BBefeHue
[OMNO/THUTE/IbHBIX CEHCOPOB; KOHTYPOB pPerynnpoBaHns; KOAOB, NPOBEPSIOLMNX OWNBKKN, 1 ap.

O6HapyxeHne cb0eB MOXET obecneunBaTbCa NpoBepkamu B 06/1aCTU 3HAYEHWI T UM BPEMEHHOW 06nacTn Ha pas-
JINYHBIX YPOBHSAX, 0COOGEHHO Ha (PU3NYeCcKoM ypoBHe (Temnepartypa, HanpsXxeHue W T. n.), Iorn4eckom (Koabl, 06Hapyxum-
Batowme owmnbkn), PyHKLMOHANbHOM (YTBEPXAEHMNA) WM BHELWHEM (NPOBEPKM [OCTOBEPHOCTU). Pe3ynbTatbl 3TUX Npo-
BEPOK MOTYT 6bITb COXpaHeHbI 1 CBA3aHbl CAAHHLIMU, Ha KOTOpblEe NOBAMAN CHO, C TeM YTO6bLI 06ecnevynTb BO3MOXHOCTb
OTCNEXNBaHUSI OTKA30B.

CnOXHble CMCTEMbl COCTOAT M3 nogcucteM. SpheKTUBHOCTb 0GHAPYXEHUS OWNBOK, AMArHOCTUKMA N KOMNeHcauun
OLWNGOK 3aBUCUT OT CMIOXHOCTM B3aMMOAEWCTBUA Mexay noAcuctemMamu, BAUSIOWUMI Ha pacnpocTpaHeHMe OLUMBOK.

JdnarHocTuky ownboK cnegyeT NPMMEHATL Ha YPOBHE caMbiX MasibiX NOACUCTEM, NOCKObKY NOACUCTEMbI MEHbLUNX
pa3mepoB AONyckalT 6osiee AeTasibHYH ANarHoCTUKY OWKN60K (06HapYyXXeHNe OWNBOYHbIX COCTOSIHUIA).

WHTerpnpoBaHHble MHPOPMALMOHHbIE CUCTEMbI YPOBHA NPeanpuaTns MoryT obbl4HbIM CNOCO60M nepefaBaTtb CO-
CTOSIHUSI 6e30MacHOCTM CUCTEMbI, B TOM 4uC/ie MHOpMaLUo ANArHOCTUYECKOro TeCTUPOBAaHUS, APYTUM YNpaBAsoLLUM
cuctemam. Mpun o6HapyXEHUN HEKOPPEKTHOrO MOBEAEHUS OHO MOXET GbiTb BblAE/IEHO U UCMOMb30BaHO A5 3anycka Kop-
PeKTUPYOLLNX AEACTBUIA A0 BO3HUKHOBEHUSI ONACHON cuTyauuu. Mpu NOSIBNEHUN MHUMAEHTA AOKYMEHTMPOBaHWE Takoro
HEKOPPEKTHOro MOBeAEHUSI MOXET CnocobCcTBOBaTbL €r0 NOC/AeAyLEMY aHaIn3Yy.

B.3.2 Koabl 06HapyxeHnsa 1 ncnpasseHus ownbok

Liens — o6HapyxeHue n ucnpasneHne ownboK B YyBCTBUTENbHOW K HAM MHbopmaLmn.

MpumeuvyaHne — Ccblika Ha AaHHbIA MeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

Onucaxwue. Ona nHdopmaunn, cocTosiLie n3 N 6UToB, reHepmpyeTcsl 3aKo4NPOBaHHbI 610K U3 K BUTOB, KOTOPbINA
Nno3BO/ISIET 06HAPYXMBaTb N UCNPABASATbL I OWNOOK. Mpumepamy MOTyT CAYXUTb KOA X3MMUHIa 1 NOSIMHOMWUASIbHbIE KOZAbI.

CnepyeT oTMeTUTb, 4To B CBC nyulle YHUUTOXNTb OWNBO0YHbIE faHHble, YeM MbITaTbCs UCMPaB/ATb WX, NOCKOMNbKY
NVWb 3apaHee onpejesieHHas YacTb OLMOOK MOXET OblTb MCNpaBreHa.

Moapo6bHoe onucaHne gaHHOro metoga/cpenctesa npuseneHo B [114].

B.3.3 lMporpammMmupoBaHune ¢ NPOBEPKOM oWn6oK

Llens — ob6HapyxeHne owmnboK, OCTaBLUMXCA NpyU NpoekTupoBaHuu MO, B Npouecce BbINOIHEHWSA NpOrpamMmm B Le-
NSX nNpefoTBpalleHns KpUTUYHBIX Ans 6e30nacHOCTU 0TKa30B CUCTEM, W NPOAO/HKEHUE MPaBWU/IbHOTO BbIMOSHEHUA MPO-
rpammbl.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeTog/cpeacTBO npueBegeHsl B TOCT 34332.3—2021 (npunoxeHue A,
Tabnuua A.17) n B FOCT 34332.4—2021 (npunoxeHue A, Tabnuua A.2).
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OnucaHue. B meToge nporpaMmmMupoBaHuUsi C NMPOBEPKOW OLIMBOK yxe 3a/l0KeHa naes NpoBepku npeaycnosuii (oo
BbINOJ/IHEHUSI NOC/e0BATENBLHOCTU ONEpPaTopoB HavyaslbHble YC/I0BUSI NPOBEPSIIOT HA COOTBETCTBUE) M NOCTYCNoBUiA (Npo-
BEPSOT pe3ynbTaTbl MOCNe BbINOMHEHNS NocnefoBaTelbHOCTM onepaTtopoB). Ecnu npegycnoBusi wWaM NOCTYCNOBUS He
cobntogaroTcs, To BblgaeTcs coobuieHne 06 ownbke.

Mpurnvep —
assert <pre-condition>;
action 1

action x;
assert <post-condition>;

Moapo6Hoe onucaHne JaHHOro metogalcpefcrea npuseneHo B [115].

B.3.4 MeToabl KOHTPO/IA

Llens — 3awwura oT ownbok B MO, He 06HapyXeHHbIX Ha aTanax pa3paboTku cneundukaLmn n peanmsaumm, KoTo-
pble He6NaronpuATHO BAUAIOT Ha 6e30NacHOCTb.

MpumeuvaHne — Ccbisika Ha fgaHHbIn meTog/cpeacTBo npuBegeHa B MOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

OnucaHune. Pa3nnyatoT ABa noAxofa peannsaunum KOHTPOA:

- MpOLLecC KOHTPONSA W KOHTponmpyemas yHKUMS peann3oBaHbl HAa OLHOM KOMMbIOTEPE C HEKOTOPON rapaHTuel
HEe3aBMCUMOCTU MeXAY HUMU; U

- NPOLLECC KOHTPONA U KOHTPO/IMpYeMas PyHKLMA peasnin3oBaHbl Ha pasHbIX KOMMbOTEPaX.

MeTog, B KOTOPOM MPOLECC KOHTPO/IA U KOHTpoNupyemas (PyHKUUSA peannsoBaHbl Ha pasHbiXx KOMMbloTepax (MMme-
IOWMX pasHylo cneuudurkaumio), HasbiBaeTca METOAO0M BHELUHEro KOHTPoAs. [aHHblli MeTof HanpasneH TO/bKO Ha To,
4TOObI rapaHTMPOBaTb, YTO OCHOBHbLIM KOMMbIOTEPOM BbIMOMHAIOTCA 6e30mnacHble, HO He 06s3aTeslbHO KOppekTupyloLmne
JelicTBusA. MeTo BHELIHEro KOHTPonsA obecneynsBaeT HEMPEPbIBHbLI KOHTPO/Ib OCHOBHOMO KOMMblOTEpPa ¥ npegoTepalyaet
BXOX[EHVe cucTeMbl B ONacHoe cocTosiHme. Kpome Toro, ecim o6HapyXWTCs, 4YTO OCHOBHOM KOMMblOTEp BOLEen B Mo-
TeHUManbHO OnacHoe COCTOsiHMe, CUCTeMa [O/hKHa BO3BpPaTUTbCA 06paTHO B 6e30nacHoe COCTOSiHME C MOMOLbI0 6o
CpefCTB BHELUHEro KOHTpos, MM60 OCHOBHOTO KOMMbloTepa.

AC n MO cpefcTB BHELWIHErO KOHTPONS cnepyeT knaccuuunposatb U KBaimuumpoBaTb B COOTBETCTBUU C MOA-
xogsawmm YTMb.

B.3.5 MHoroBapunaHTHOe nporpaMmmmpoBaHune

Llenb — ob6HapyXeHWe 1 HanoXeHne Mackv Npu BbINOMHEHUU MPOrPaMM Ha He BbISIBMIEHHbIE Ha 3aTanax NpPoeKTu-
poBaHuMs M peanusauuy ownbKU NPOrpaMMHbIX CPeacTB A1 NpefoTBpalleHns KPUTUYHbIX A9 6e30NacHOCTU OTKas3oB
CUCTEMbl U NPOAOIKEHNS ee NpaBubHON paboThl.

MpumeyaHne — Ccbisika Ha AaHHbli MeToa/cpeacTBo npuBeaeHa B MTOCT 34332.4—2021 (npuioxeHue A,
Tabnuua A.2).

OnwucaHue. MNpyM MHOrOBapuMaHTHOM MPOrPaMMUpPOBaHWUM 3afaHHYH NPOrPaMMHYK CneunduKaLmio NPoeKTUpYT 1
peanusyloT pasnmuHbiMKM cnocob6amm N pa3. OgHW 1 Te xe BXofHble 3HavyeHus noctynatT B N Bepcuii 1 cpaBHMBaKOTCA
pe3ynbTatbl, BelgaHHble N Bepcusimu. Ecnv pesynbTar onpefensieTcsl kak npaBu/bHbIA, OH NOCTynaeT Ha BbIXOAbl KOM-
nbloTepa.

BaxHbIM Tpe6oBaHneM siBnsieTcsi TO, 4TO B HekoTopoMm cMbiciie N Bepcuii He3aBMCUMMbI Apyr OT Apyra, No3ToMy
OHUW He BCe OJHOBPEMEHHO MepecTaT NpaBubLHO paboTaTb No o6Lyei npuyMHe. He3aBUCUMOCTb Bepcuid, SIBNSOLLYOCS
OCHOBOIi 1711 MHOTOBapMaHTHOrO NPOrpaMMUpPOBaHNS, Ha NpPakTUKe AO0BOJIbLHO TPYAHO AOCTUYL U NPOAEMOHCTPUPOBATD.

N Bepcuii MOryT BbINOMHATLCS Napasifie/ibHO Ha pas/IMyHbIX KOMMNbOTEPaX, IM60 BCE BEPCUU MOTYT BbINOHATLCS
Ha OJHOM KOMMbIOTEPE C MOC/eAyHLMM CpaBHEHUMEM MOJMYYEHHbIX PE3yNbTaToOB Ha TOM Xe komnbioTepe. Ans atux N
pe3ynbTaTtoB MOTyT 6biTb MCNOMb30BaHbl pas/iMyHble CTPaTerMm cpaBHEHWUs, U B 3aBUCUMOCTU OT 3aflaHHbIX TpeboBaHuii
NPUMEHAIOTCA creayolmne cTpaTernu:

- ec/n cucTema HaxoAuTcsl B 6e30MacHOM COCTOSIHUM, MOXHO noTpe6oBaTtb nosHoro cornacusi (Bce N pe3synbtaTtoB
0VHAaKOBbI); B MPOTUBHOM C/ly4ae MUCMNosib3yeTcsl BbIXOAHOE 3HAYeHMe, KOTopoe 3acTaBuT CUCTEMY nepeliT B 6e3onacHoe
cocTosiHue. [lns NpocTbiX NOLIAroBbiX CUCTEM CpaBHeHWe MoxeT obecneuntb 6e3onacHocTb. B aTom cnyyae 6e3onacHoe
JelicTBe MOXeT OblTb pa3buTo MO LWaram, ecnm Kakas-mbo Bepcusi peanv3yeT MnollaroBble onepauuu. ITOT NOAX04
06bIYHO MCNONbL3YIOT TONLKO A8 ABYX Bepcuin (JI/ = 2);

- NS CUCTEM, HaXOAALWMXCA B ONACHOM COCTOSIHUU, MOTYT 6GbiTb peasin30BaHbl CTpaTerun MaxopuTapHOro cpaBHe-
HUsA. B cnyyasx, ecnm oTcyTCTBYeT obLiee corfiacme, MOryT 6biTb UCMOMb30BaHbl BEPOSITHOCTHbIE MOAXO/Abl C TEM, YTOObI
MaKCHMU3MPOBaTb BEPOSATHOCTb BbIGOpA NPaBWU/IbLHOTO 3HAYEHUS, HANpPYMep, NPUHATL CpefHee 3HaYeHMe, BPEMEHHO 3a-
dhKcMpoBaThb BbIXOAbl, NOKa He GyAeT AOCTUIHYTO corflacue U T. M.

[laHHbIi MeTof, He ycTpaHsieT oWN60K, He BbISIBMIEHHLIX NPV NPOEKTMPOBAHMU NporpaMm, a Takxe olWn60oK B MHTep-
npetauum cneyudmkaLmmn, oqHaKo OH ABASIETCS CPeACTBOM A/151 06HapPYXXEHUs1 U MacKMpOBaHMsA OLUIMGOK, NPeXAe YeEM OHU
CMOryT NOBMMATbL Ha 6e30MacHOCTb.

Moapo6Hoe onncaHue gaHHOro metoga/cpeacTea npueegeHo B [116]—[119].
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B.3.6 BoccTaHoB/ieHWe NpeablayLero CocTosiHMS
Lienb — o6ecneyeHne ncnpasneHns PyHKUMOHANbHbIX onepauunii Npu HanMumm ogHON UM HECKONbKMX OLLIMGOK.

MpumeuyaHne — Ccbika Ha AaHHbIA MeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

OnucaHwue. Mpn 06HapyXeHWn OWMOKM CMCTEMa BO3BpallaeTcs B NepBoHayaslbHOE BHYTPEHHee COCTOsHMe, npa-
BW/IbHOCTb KOTOPOro 6blfa NoATBEpXAeHa paHee. [laHHbIi MeToA npeAnonaraet 4yacToe COXpaHeHne BHYTPEHHEro cocTo-
SIHMS B TaK Ha3blBaeMbIX YETKO onpefesieHHbIX KOHTPOJIbHbIX ToYkax. CoxpaHeHne MOXEeT ObiTb BbINOJHEHO F106a1bHO
(ana Bceit 6a3bl fAaHHbIX) MM YaCTUYHO (419 N3MEHEHWNIA TONBKO MEeXAY KOHTPO/IbHbIMKU ToYkamu). Mocne aToro cuctema
[O/KHA YCTPaHWTb M3MEHEHWs, Npomn3oLLeLne 3a 3TO BpeMs MyTeM 3aHeceHus B XypHan (ayAuTopckoe OoTC/eXuBaHune
AelicTBui), KoMmneHcauun (Bce pesynbTaTbl 3TUX N3MEHEHWUIA aHHYIMPYIOTCA) WK BHELLHero (py4YHoro) cnocoba.

MoapobHoe onucaHve gaHHOro metogal/cpenctesa npusegeHo B [120], [121].

B.3.7 MexaHn3Mbl MOBTOPHbIX NOMNbITOK NapnupoBaHusa cb6osi

Llens — napupoBaHue o6Hapy>XEHHOro c60s ¢ MOMOLLbI MeXaHW3MOB MOBTOPHbIX MOMbITOK.

MpumeuyaHne — Ccbinka Ha AaHHbIA MeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

OnucaHne. B cnyyae o6HapyxeHUs c60s1 um oWwnbBOYHOro yCnoBUsi NpeanpuHMMAaloT NOMbITKM NapupoBaHns c6os
WM BOCCTAHOB/IEHWSA CUTyaL MU MyTEM MOBTOPHOrO BbIMOSIHEHUSI TOTO Xe Koga. BoccTaHOBEHME € NOMOLLbI0 NOBTOPHOIA
NOMbITKM MOXET 6bITb NOSHLIM B BUAE Mepe3arpy3kM 1 MOBTOPHOrO nycka npoueaypbl, Mn6o Heb6onblIMM B BuAe nepe-
niaHpPOBaHNA 1 NOBTOPHOTO Mycka 3a4ayv Noc/e BbINO/IHEHUSI 6I0KUPOBKM MO BPEMEHU NPOrpaMmMbl WA yNpaBsioLLErO
felicTBuA 3agayn. MeTofbl NOBTOPHOIM NOMbITKM LUMPOKO MCMOJIb3YT NPU KOMMYHMKALMOHHBIX CO0SX WM Mpu BOCCTa-
HOB/IEHWNM OT OLUMGOK, U YCNIOBUSI NOBTOPHOM MOMbLITKM MOTYT ObiTb OTAENEHbI (hNaxkamy OT OWwM6KM NPOTOKOMa CBA3M
(KOHTpONbHasA cymMma U T.4.) WK OT NOATBEpPXAatoLlero otBeta 6/1I0KMPOBKU MO BPEMEHN KOMMYHUKaLUN.

MoapobHoe onucaHne gaHHOro metoga/cpegctsa npueeaeHo B [122].

B.3.8 MNocTeneHHoe OTKNOYEHUE (DYHKLMIA

Llens — obecneyeHne NpUrofgHOCTN Hanbonee KPUTUYHBIX CUCTEMHbIX (DYHKLUIA, HECMOTPS Ha 0TKasbl, NyTEM WUrHO-
prYpoBaHWSA HaUMEHEE KPUTUYHbBIX PYHKLWIA.

MpumeuyaHne — Ccbinka Ha AaHHbIA MeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

OnucaHve. [laHHblii METOA yCTaHaB/IMBaET NPUOPUTETHI AN Pas3/IMUHbIX PYHKUWIA, BbINOMHAEMbIX CUCTEMOiA. po-
ekT co3gasaemoin 3/3/M3 CB3C cuctembl rapaHTUpPyeT, YTO B C/ly4Yae HeAOCTaTOYHOCTM PecypcoB ANS BbINOMHEHUSA BCEX
CUCTEMHbIX PYHKLMIA (PYHKLMKX BbICLIEro npuoputeTa 6yayT BbINOMHEHbI B NpeanoyTteHne yHKUMAM 60siee HU3KOro npu-
oputeTa. Hanpumep, diyHKUMM perncrpaumm ownbkn 1 cobbiTs MOTYyT oka3aTbCa 3ajadeli 605ee HU3KOro npuoputerta,
YyeM CUCTEMHble (DYHKUMW ynpasfieHus, U B 3TOM C/lyvyae ynpaBfeHue cucteMol byaet npogosxaTbcs, gaxe ecnm AC
n3-3a perncrpaumm ownbkn okaxyTcsa HepaboTocnocobHbiMK. Bonee Toro, ecnn AC ynpaB/ieHUss CUCTEMON OKaXKyTCA He-
pa6otocnoco6HbiMKN, a AC permctpauumn ownbok octaHyTcsa paboTtocnocobHbiMu, To AC permcrtpauun ownboK BO3bMYT
Ha cebs OyHKUMIO ynpaBneHus.

[JaHHble coobpaxeHns OTHOCATCA B OCHOBHOM K AC, HO OHV NMPUMEHUMbI TakXe U K cucTeMe B LienoM, Bkyas Mo.
[JaHHble coob6paXeHns AO0/KHbI YUYUTbIBATLCA, HAUYMHAA C CaMblX PaHHUX 3TanoB NPOEKTUPOBaHNUS.

MoapobHoe onucaHne gaHHOro metoga/cpenctsa npuseaeHo B [123], [124].

B.3.9 NcnpaBneHue owWnMBG0OK MeETOAaMU NCKYCCTBEHHOIO MHTEeNNeKTa

MpumeuyaHne — Ccbinka Ha AaHHbIi MeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

Llens — peanusoBaTb CNOCOOGHOCTb MOKO pearnpoBaTb Ha BO3MOXHblE Yrpo3bl 6€30NacHOCTU C UCMOJIb30BaHNEM
coyeTaHuss METOAOB M MOAEseil NpoLeccoB, a Takke HeKoTopble cnoco6bl 6e30MacHOCTM B peXVMe OHMaiH 1 aHanmsa
HaeXHOCTH.

OnucaHue. A8 pasnuuHbiX kaHanoB cBa3n J/D/MD CB3C cuctembl NPOrHO3NMpPoBaHNe (BbIYUC/IEHNE TEHAEHLUNIA),
ncnpasneHve ownbok, o6CcnyXuBaHne U KOHTPONUPYLLUE AeACTBMSA MOTyT AOCTATOYHO 3DEKTUBHO NOAAEPXMBATLCA
cMcTeMaMu, OCHOBaHHbIMW Ha MeTofax WCKYCCTBEHHOro WHTesnekTa. MpaBuna Ans takux CUCTeM MOryT 6biTb CO3A4aHbl
HenocpeACcTBEHHO U3 crieundmukaLmii u npoBepeHsbl Ha cooTBeTcTBre. C NOMOLLbI0 METOLOB UCKYCCTBEHHOTO UHTENIEeKTa
HekoTopble ownbKM 0o6LLEro xapakrepa, nonajawowme B cneundurkaymmn, ona ycTpaHeHUs KOTOPbIX YXXe CYLLEeCTBYIOT He-
KOTOpble MpaBuia NPOEeKTUPOBaHUA U peanu3aluu, MoryT 6biTb UCKTHOUEHbl, 0COGEHHO NpY NpeAcTaBeHUn KOMOMHaLMii
mMogeneli 1 MeTofoB (PyHKUMOHAbHBIM WM ONUcaTe lbHbIM CNOCO60oM.

MeToabl BbIGUPAOT Tak, YTOOblI OLWMOKM MOIN ObiTb YCTPaAHEHbl U BAWAHWE OTKA30B MUHMMWU3MPOBAHO A11A 06e-
cneyeHusi Tpebyemolt NONHOTLI 6e30NacHOCTH.

MpumeuyaHue — [MpegynpexaeHne 06 McNpaBNeHWN OLWIMGOYHBLIX AaHHbIX (CM. B.3.2) n 06 oTpuuaTenbHbIxX
pekomMmeHAaumnax npuMeHeHnsa aaHHoro metoga [cm. FTOCT 34332.4—2021 (tabnuua A.2, NyHKT 5)].

Moapo6bHoe onucaHne gaHHOro metoga/cpenctsa npuseaeHo B [125]—([127].
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B.3.10 AnHamunyeckas pekoHdurypaumns
Llenb — ob6ecneveHne yHKumMoHanbHocTn 3/3/M3 CB3C cuctembl, HECMOTPS HA BHYTPEHHUIA OTKas3.

MpumeyvaHne — Ccbinka Ha AaHHbIA meTogd/cpencTBo npuBegeHa B MOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

OnucaHue. Jlornyeckyto apxutektypy 3/3/M3 CB3C cuctembl BbiGMpatoT Takol, YTOOGbl ee MOXHO Obls1I0 peanunso-
BaTb Ha MOAMHOXECTBEe AOCTYMHbIX CPEACTB CUCTEMbI. Jlornyeckas apxutektypa Ao/iKHa ObiTb cnocobHa K obHapyxe-
HMIO OTKa3a B hU3NYeCKMX CpefcTBax U AanbHenweli NoBTOPHOW peanu3auun NorMyeckon apxntekTypbl Ha ApyromMm nog-
MHOXeCTBE AOCTYMHbIX CPEACTB, OCTalOWMXCA (DYHKLMOHUPYOWMMNW. HeCMOTpA Ha TO, YTO AaHHbI MeTod, B OCHOBHOM,
TPaAMLMOHHO OrpaHMYeH TOMIbKO BOCCTAHOB/IEHWEM OTKaszaBLUIMX Mogyneii AC, OH MPUMEHUM Takxe K owunbkam B MO
npu HaAMuYUKM AOCTATOYHOW «MU3GbITOYHOCTM BPEMEHU MPOroHa» ANt MOBTOPHOrO BbINO/IHEHUS MPOrpaMMbl WU MNpU Ha-
NINYNN JOCTATOUHbIX M3ObITOYHBIX AAaHHbLIX, KOTOpPble 06ecneyar He3HauYnTeIbHOE BANSIHUE OTAE/TbHOIO W M30/IMPOBAHHOMO
oTkasa.

[JaHHblil MeToA cnefyeT yuuTbiBaTb Ha MepBOM 3Tane NPOeKTVPOBaHNA CUCTEMbI.

Mopgpo6Hoe onucaHue faHHOro meTogal/cpefcTsa npveeneHo B [128].

B.3.11 Be3onacHOCTb 1 paboTa BXeCTKOM peasibHOM BpeMeHU. ApXUTEKTypa C BpeMeHHbIM pacnpeaeneHnem

Lienb — ob6ecneyeHvie KOMMNOHYEMOCTU W NPOCTONM peanun3aunm obecneveHns 0TKazoyCTOWUYMBOCTU B KPUTUYECKMX
K 6e30nacHoOCTK cucTemMax, AeNCTBYIOLMNX B YCNOBUAX XECTKOrO peasibHOro BpeMeHMU.

MpumeyaHune — Ccbiika Ha gaHHbIi metoa/cpeactBo npusegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

OnucaHue. B apxmTekType cUCTEMbI C BPEMEHHbIM pacnpegeneHnem (TTA) Bce AeliCTBUSA CUCTEMbI MHULMUPYOTCS
1 BbINOJIHAIOTCA NOJA ynpaBfeHWeM 106anbHON ()KeCTKON) CUCTEMbl CUHXPOHM3aLMKN. KaxaoMy NpPUNoXeHUo NpucBOeH
(hUKCUPOBAaHHbIi BPEMEHHOI CMOT Ha LWWMHE C BPEMEHHbIM pacnpejesieHnem, BO BPeMS KOTOPOro npoucxoauTt obMeH co-
06LLEHMAMMN C APYTUMMN NPUIOXKEHUAMM, NOITOMY KaKA0E MPUTIOKEHNE MOXET BbINONHATL OOMEH TO/IbKO COr/1acHO XecT-
KO onpegeneHHoMy pacnucaHuio obmeHa. B ynpaBnsieMbix CO6bITUAMU CUCTEMax CUCTEMHble AeACTBUSA WHULUUPYIOTCA
cryyaiiHbIMU COBLITUSIMU B HenpegckasyeMble MOMEHTbI BpeMeHu. [naBHble NpenMyLLecTBa apxMTekTypbl C BpeMEHHbIM
pacnpegenexHvem cnegylouue:

- CNOCOGHOCTb 3HAYMTENBHO YMEHbLIATL YCUIns, Tpebyemble 419 TeCTUPOBaHNA W cneundurkaLmm cucTemsl;

- mpocTasl peanu3auusa obecneyeHuss 0TKa3oyCTOWUYMBOCTM, KOTOpas AenaeT apxXMTeKTypy OueHb BOCTPeb6OBaHHON
AN KPUTUYECKMX K 6e30MacHOCTU NPUIOXEHUIA;

- NPUMeEHEHMe rNobanbHO CUHXPOHN3NPYEMOTO BPEMEHUN 061er4yaeT NPoOeKTUpoOBaHNe pacnpesesieHHbIX CUCTEM pe-
aNbHOI0 BPEMEHM.

Mepepava mexay y3namu BbINONHAETCA B COOTBETCTBUM C NPOTOKO/IOM BPEMEHHOIO pacnpefesieHns pecypcos
(TTP/C) cornacHo ctatMyeckomy pacnucaHuio obmeHa, B pamkKax KOTOPOro peluaeTcs, Korga nepegatb COO6LeHue u
ABNAETCA /N NOSIyYEHHOE COO06LLEHNE BaXKHbIM A1 KOHKPETHOro 3M1eKTPOHHOro Moayns. JocTyn K WuHe peanusyeTcs Mo
cxeme c onpejesieHHbIM MepuoanYeckMM pacrnucaHvem B pexuMe MHOXECTBEHHOro A0CTyna ¢ pasfefieHnemM BpeMeHu
(TDMA), cBA3aHHO C rno6asibHbIM BPEMEHEM.

MpoTtokon TTP/C rapaHTupyeT YyeTbipe 6a30Bble yciyru (6a3oBble cnyxobl) B ceTv y3n10B TTA cuctemsl:

- leTepMMHUpOBaHHaA nepegaya COOOLLEHUA B CTPOro onpefefnieHHble MOMeHTbl BpeMeHu. lMepepaya cooblue-
HWIA OT BbIXOLHOTO MopTa Nepefawllero afemMeHTa K BXOAHbIM nopTam MosiyyaroLlmx 3/IEMEHTOB B npegenax anpuopHo
N3BECTHOTO BPEMEHHOro nHTepsana. OTka3oycToiumBasa TpaHCMOpPTHasA cnyxba, npegnaraeMas KOMMYHUKaUWOHHOW yc-
Nyroi ¢ BpeMeHHbIM pacnpejeneHnemM, Kotopas AOCTyNHa Yyepe3 BPEMEHHON nHTepdelic C ceTeBbIM 3KPaHOM, yCTpaHsaeT
nepegavy owmn60K ynpaBaeHnss NPOEKTOM U MUHUMU3MPYET CBA3b MEXAY 3/ieMeHTamu. Mepegaya coo6LLEHNI B CTPOro
onpefeneHHble MOMEHTbI BPEMEHUN, C MUHUMASIbHOWN 3aePXKOA Y C MUHUMa/IbHBIMU ONYKTYaUUsiMu, KpaiHe BaxHa Ans
LOCTUXEHNSI YCTOWUNBOCTU yNpaBneHNs B NPUNOXEHNSX peaslbHOro BPEMEHM;

- OTKa30yCTOMUYMBas CUHXPOHM3auusa. KOMMYHMKaLWOHHbIA KOHTPONAep (a He LeHTpasnbHblli cepBep) reHepupyeT
OTKa30yCTOMUYMBbLIA CUHXPOHU3NPYHOLWMWIA TN06aNbHbI BPEMEHHON CUrHan (C TOYHOCTbI 40 HECKO/IbKUX TaKTOB), KOTOPbLIM
obecneyeHbl NOACUCTEMbI Y3/10B;

- KOHTPO/b Le/IOCTHOCTU AaHHbIX Npy c60aX B y3nax (cnyx6a uenocTHoCTN). KOMMYHUKALNOHHbIV KOHTpOiep co-
o6LaeT KaxX4oMy «MUHMMasIbHOMY 3/1eMeHTY 3aMeHbl» (SRU) 0 cocTosiHMM ocTanbHbix SRU B knacTepe ¢ BPEMEHHOWA
3a/lepPXKoW MeHblle ogHoro payHaa TDMA;

- cTporast n3onsauma c6os. 3noHaMepeHHo gedekTHaa nogcuctema ysna (BkaYas ee nporpamMmHoe obecrneyeHmne)
MOXeT cchopMmpoBaTh OLINGOYHbIE BbIXOAHbIE AaHHble, HO HUKOr4a HE CMOXEeT BMeLlaTbCA KakMM-imbo cnocobom B Kop-
pekTHyt0 paboTy ocTanbHOW YacTtu knactepa TTP/C. HeBocnpMHumaeMocTb C605 BO BPEMEHU rapaHTUpyeTcs noBefeHu-
eM KOMMYHMKaLNOHHOro KOHTpOJ1I1epa, peasnsylolero BpeMeHHoe pacnpejenexuve.

MpumevyaHne — CywecTBylOT Apyrme NpoTOKO/ibl C BpeMeHHbIM pacnpegeneHuem: FlexRay n TT-Ethernet
(MHTepHeT ¢ BpeMeHHbIM pacnpegeneHmem).

Moapo6bHOe onncaHne gaHHOro meTogal/cpeacTsa npueegeHo B [129]1—[131].
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B.3.12 YHuBepcasbHbI A3blK NporpammmpoBanus (UMLJ
Lilens — obecneyeHune ncyepnbiBalolwero Habopa Hotauuii 41 MoAenMpoBaHus Tpebyemoro noBefeHns CAOXHbIX
cucTem.

MpumeuvyaHne — Ccbinka Ha AaHHbIn MeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue b,
Tabnuua B.7).

OnucaHne. YHuBepcasbHbili A3blk NporpammupoBanns (UML) — 310 Habop TpeboBaHWiA U HOTaLMn NPOEKTMpOBa-
HUA, KOTOpble NpeAHasHaveHbl obecneynTb BCECTOPOHHIOW NoAAepxXKy npoueccy paspa6oTku MO. HekoTopble yacTn UML
OCHOBaHbl Ha HOTauWsAX, BNepBble MOSABMBLLMXCA B APYTMX MeTogax (TakvMx Kak guarpaMmma nocnefosartefibHOCTen v gua-
rpaMmbl Nepexodos), a Apyrne Hotauuu yHukanbHbl B UML. UML ouyeHb 6/1130K K 06BEKTHO-OPUEHTUPOBAHHOMY Si3bIKY,
XOTSl HEKOTOPbIe M3 HOTauuii MOryT He WCMO/b30BaTbCA B 06BHEKTHO-OPUEHTUPOBAHHOM nporpamMmmupoBaHun. UML noga-
JepxuBaeTcs MHOTVMU KOMMEPYECKU AOCTYNHbIMU MHCTPyMeHTamn CASE, MHOTMe 13 KOTOPbIX CMOCOOHbLI aBTOMaTUYeCKN
reHepupoBaTb NporpamMmmHble Koabl 13 mogenen UML.

Hotaumn UML, koTopble 06bI4YHO NPUMEHSIOT A1 COCTaBneHus cneuyndukaumm n npoektmposanma CBC, cnegyowme:

- AnarpaMmebl K/1accos;

- NpeueaeHThl;

- gnarpaMmmbl AencTBuiA;

- AvarpaMmbl nepexofoB (AvarpaMMbl COCTOSTHUIA);

- Anarpammbl nocrnefoBatesibHOCTEN.

Opyrve HoTaumm UML OTHOCATCA K NpeAcTaBneHnto npoekta apxutektypol MO (cTpykTypbl MO), HO B AaHHOM MYyHKTE
He paccmaTpuBatoTCS.

Onarpamma nepexogos onucaHa B 5.2.3.2, a gnarpamma nocnegosatenbHocTeil — B B.2.14. OcTanbHble HoTauun
onucaHbl B cneaylwmx Tpex nyHKTax.

B.3.12.1 [AwnarpamMmmbl K/accoB

JnarpaMmbl k1accoB onpeaensoT K1accbl 06beKTOB, KOTOPbIE AO/KHbI O6bITb UCMNOMb30BaHbl B [10O. OHWM OCHOBaHbI
Ha 60/51ee paHHMX CxeMax aTpubyT — CBA3b — CYLIHOCTb, HO afanTupoBaHbl K 06 bEeKTHO-OPUEHTUPOBAHHOMY MPOEKTU-
poBaHuio. Kaxaplli knacc (M3 KOTOPOro OAvMH wau 6onee 3k3eMnnsapoB 6yAyT MCNOMb30BaTbCA B kavyecTBe 06BHEKTOB BO
Bpems BbINOJIHEHUA) NpefcTaB/ieH NMPAMOYTO/IbHUKOM, & pas3/inyHble OTHOLUEHUSA MEeXAy Knaccamu nokasaHbl JUHUAMU
unu ctpenkamun. K cxeme MoryT 6bITb A06aBneHbl onepauum Uan MeTodbl, npeanaraemble KaabiM K1accom, 1 atpubyTbl
OaHHbIX Kaxaoro knacca. NpencraBnsieMble OTHOLUEHWSI COCTOAT Kak U3 CCbISIOYHbIX OTHOLUEHWI C ykasaHWeM WX KpaTt-
HOCTK (3k3emnnsAp knacca A MOXeT 06paTuTbCA K OAHOMY WM HECKOSIbKUM 3K3emMnnasapam knacca B), Tak u n3 oTHoweHuli
cneunanusaunm (knacc X — yTouyHeHWe knacca Y) BO3MOXHO, C AOMOSIHUTENbHbIMU MeTogamn u atpubytamu. Moxet
6bITb M306paXeHO MHOXEeCTBEHHOEe Hac/iefoBaHue.

B.3.12.2 TlpeueneHTsbl

MpeueaeHTbl o6ecneynBatoT TEKCTOBOE OnucaHne Tpebyemoro noBefeHns cUCTeMbl B COOTBETCTBUW C ONpeaeneH-
HbIM CUeHapueMm, 06bI4YHO C TOYKM 3PEHWSI BHELUHWX areHToB, BK/OYas Nosib3oBaTesieil CUCTEMbI U BHELIHUX cucTem. Ans
npeactaB/iieHns AONO/IHUTE/IbHOIO NoBefeHns, 0COBEHHO B Clydyasx OWMOOYHbIX OTBETOB, BHYTPW AAHHOMO npeuejeHTta
MOryT GbITb UCMO/Ib30BaHbl afbTepHaTMBHbIE NoAcLeHapun. YTobbl 06ecnevmTb A4OCTATOYHO MOJIHYKO crneumgukaumnio cu-
CTeMHbIX TpeboBaHuii, padpabaTbiBatoT HAbop npeueaeHToB. MpeueaeHTbl MOTYT 6bITb HaYas/IbHOW TOYKON Anst pa3paboT-
kn 6onee CTpOrMx Mofenen, Takux kak gnarpaMmbl nocnefoBaTenibHOCTEN U anarpaMmbl AeNCTBUIA.

Odnarpammbl npeueseHToB obecneumBatoT nMKTorpadmyeckoe npeacTaB/ieHNe CUCTEMbI U areHTOB, KOTOpble BK/IO-
YyeHbl B MpeLefeHTbl, HO OHO He CTporoe, Tak Kak AN cneuudurkauumn BaxHbIM SABASETCHA TONIbKO TEKCTOBOE onucaHue
npeueneHTa.

B.3.12.3 [Auarpammbl geicTeuii

JdnarpamMmmbl AecTBMIA NOKa3blBAOT HAMEYEHHYIO NOC/ef0BaTe/IbHOCTb AEWCTBUIA, BbINOMHAEMbIX 3fiemeHToM MO
(yacTo 06BEKTOM B 06BLEKTHO-OPMEHTUPOBAHHOM MPOEKTE), BK/IOYas nocnefoBaTe/lbHOe U utepatMBHoe nosegeHve (He-
KOTOpble acnekTbl O4eHb MOXOXW Ha 6510K-cxemy). [uarpaMmbl AeACTBUIA NO3BONAAIOT ONucaTb napasifiefibHble AencTBuA
O/19 HECKOJ/IbKMX 3/IEMEHTOB C YKa3aHueM B3auMOofeNCcTBUI Mexay 3TUMKU 3f1eMeHTaMu CTpenkaMmu Ha guarpamme. Touku
CYHXPOHM3aunn, B KOTOPbIX AENCTBME A0 Hayana ero BbIMOSIHEHWUS LO/HKHO OXMAaTb OAWH WIN HECKO/IbKO BXOAHbLIX MO-
TOKOB OT Apyrux aeicTenii, 0603Ha4YalT CMMBOJIOM, NOA06HBLIM Y31y ceTu lMeTpw.

Moapo6bHoe onucaHve gaHHOro metogal/cpenctesa npuseneHo B [113).

B.4 NHCTpyMeHTbl pa3paboTKu 1 A3blKM NporpaMmmMmnpoBaHns

B.4.1 CTporo TMNu3nMpoBaHHble A3bIKN MPOrpamMmMnpoBaHuns
Lienb — CHWXeHne BEPOSITHOCTM OLUMGOK NyTEM MCMO/b30BaHUS si3blka, KOTOPbI 06ecneynBaeT BbICOKUI YPOBEHb
NMPOBEPKN KOMMNUIATOPOM.

MpumeuyaHne — CcblIKa Ha AaHHbIA MeToa/cpeacTBo npuBegeHa B MOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.3).

OnucaHue. Ecnyu cKOMNUAMPOBAH CTPOrO TUMM3MPOBAHHLIA A3bIK MPOrPaMMUPOBAHNS, TO NMPOBOAUTCA MHOTO Npo-
BEPOK MO MCMO/Mb30BaHMIO TUMOB NEepPeMEHHbIX, Hanpumep, B Bbi30Bax Npoueayp U AOCTyne K BHEWHUM AaHHbIM. Komnu-
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nAumnsa MoXeT okasaTbCs 6e3ycnellHoi, u 6yaeT BblgaHo coobuieHne 06 ownbKe Npu Nt0O60M UCNOMb30BaHMM TUNa nepe-
MEHHbIX, KOTOPOE He COOTBETCTBYET 3apaHee yCTaHOB/IEHHLIM MpaBusiaM.

Mofo6HbIe A3bIKM 06bIYHO NO3BOAAIT ONpeAenATb yCTaHOB/EHHbIE NOb30BaTe/IeM TUMbl AaHHbIX HA OCHOBE TUMNOB
JaHHbIX 6a30BOro sA3blka (Hampumep, Lenoe 4yncno, BeleCcTBEHHOe YMC/o). 3aTeM 3TU TUMbl MOTYT 6GbiTb MCMNO/Ib30BaHbI
Tak xe, Kak u 6a30Bblii TMN. BBOAAT CTpOrne npoBepku, YTOObI rapaHTMpPOBaTb MCMNO/Ib30BaHWE MPaBWIbHOrO TUna. JATn
NpOoBEPKU NPOBOAAT A1 BCEW Nporpammbl, faxe ec/iv OHa MOCTPOeHa U3 OTAE/NbHbIX CKOMNUAMPOBAHHBLIX Moaynel. [aH-
Hble MPOBEPKV rapaHTMPYIOT Takke, YTO YMCO M TUM apryMeHTOB KOHKPETHOI mpouedypbl COOTBETCTBYIOT UMCAY U TUMNY
aprymeHTOB B €€ BbI30BE, [aXe eC/v K Heil obpallalTca 13 OTAe/IbHO CKOMMUANPOBAHHbLIX NPOrpaMMHbIX MOAYNEN.

CTporo TMnNn3vMpoBaHHble A3biKM 06bIYHO 06ecnevnMBaloT Apyrne acnekTbl MPOBEPEHHON Ha npakTuke TexHuku MO,
Hanpumep, Nerko aHanusnpyemble CTPYKTypbl ynpasneHus (if... then... else..., do... while... n T. n.), kKoTopble NpMBOAAT K
4YeTKO CTPYKTYPUPOBAaHHLIM Nporpammam.

TUNWYHBIMK NPUMEepamMn CTPOro TUNU3UPOBaHHBIX A3bIKOB ABnAlTca PASCAL, Ada 1 MODULAZ2.

Moapo6HOe onncaHne faHHOro meTogal/cpeacTsa npueegeHo B [104].

B.4.2 NoAMHOXeCTBO f3blKa

MpumevaHne — Ccbisika Ha pgaHHbIn mMeTog/cpeacTBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.3).

Llenb — CHWXeHne BEPOATHOCTM BHECEHWUS MPOrpaMMHbIX OLWGOK M MOBbILIEHWE BEPOSITHOCTU O6HapyXeHus
OCTaBLUNXCS OLUMOGOK.

OnucaHue. A3blK UCCNeayloT ANs onpeaeneHns NPorpaMmMHbIX KOHCTPYKLWIA, NOABEPXEHHbIX OLIMGKAM NMG0 CoX-
HbIX NSl aHanM3a, Hanpumep, Npu UCNosib30BaHNM MEeTO0B CTAaTMYECKOro aHanmnsa. ocne aToro onpeaensitoT si3bIKOBOe
NOAMHOXECTBO, KOTOPOE UCKIYaeT Takne KOHCTPYKL MK,

B.4.3 CepTudunymnpoBaHHble cpeacTtBa U cepTUnunpoBaHHble TPaHCNSATOPbI

Llenb — okasaHne nomoLM pa3paboTumky Ha pasnuyHbIX 3Tanax paspaboTku MO B UCNONb30BaHUN HEOBXOAMMbIX
MHCTPYMEHTa/IbHbIX CPEACTB, KOTOPble, rAe 3TO BO3MOXHO, AO/MKHbI ObiTb CEPTUULNPOBAHbLI C TEM, YTOObI 06eCcneYnTb
KOHKPETHYIO CTerneHb YBEPEHHOCTN B KOPPEKTHOCTU pe3ynbTaToB.

MpumevaHne — Ccbinka Ha AaHHbIR meTogd/cpencTBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.3).

OnucaHue. CepTurkaymnio NHCTPYMEHTa/IbHbIX CPEACTB B 06LeM ciyyae onyckaeTcsl NpoBOAUTL HE3aBUCMMO B
HaUMOHAaNbHbIX OpraHax no cepTudukauun nNo He3aBUCHMMOMY HABOPYy KpUTEpPMEB, HaAXOAALWEMYCSH, Kak nNpasuio, B MexX-
rocyfapCTBeHHbIX N MeXAYyHapoAHbIX cTaHAapTax. B ngeansHom cnyvyae MHCTPYMEHTasIbHble CPeACTBa, NpYMeHsemble
Ha BCcex cTagusax paspaboTku (paspaboTka crneundukalmm, NpoeKTMpoBaHme, KOgMpoBaHWe, TECTUPOBAHUE U OLleHKa COo-
OTBETCTBUS), U Te U3 HUX, KOTOPble UCMO/b3YIOT B yNpaBaeHun koHdurypauueii, O/MKHbI 6bITb CEPTUDMLNPOBAHBI.

B HacTosilee Bpems perynsipHbiM npouenypam ceptudiukalmm nogsepralTcs TOMbKO KOMNWAATOPbI (TpaHCNAaTo-
pbl); cepTudrkaLmio NPoOBOAAT HALMOHANbHBIMW OpraHamMy no cepTudmKaLmm, KoTopas 3ak/ivyaeTcs B NPOBEPKe KOM-
NMMNATOPOB (TPAHC/ISATOPOB) Ha COOTBETCTBME MeXAyHapoAHbIM CTaHAapTam, Hanpumep, ana A3bikoB Ada nnn PASCAL.

BaXHO OTMEeTUTb, YTO CEpPTUULNPOBAHHbIE MHCTPYMEHTasIbHbIE CPEACTBA U CEPTUULNPOBAHHbIE TPaHCNATOPbI
06bIYHO CepTUULMPYIOT TO/IbKO Ha COOTBETCTBME CTaHAapTaM Ha COOTBETCTBYWOLWMIA A3blK Man npouecc. OBbIYHO KX
HUKaK He CepTMdUULMPYIOT Ha COOTBETCTBME cTaHdapTam no 6e30nacHoCTU.

Moppo6Hoe onucaHve gaHHOro MeTofal/cpefcTea npueefeHo B [132].

B.4.4 NHCTpyMeHTaNbHble CpeAcTBa W TPaHCMATOPbl — MOBbIWEHWE YBEPEHHOCTN Ha OCHOBaHUW onbiTa
1“cnonb3oBaHnA

Lienb — wuckntoveHve nobbix NpobaemM, o6ycnoBeHHbIX OWMOGKaMN TpaHCAsATopa, KOTopble MOTYT MOSIBUTLCS BO
Bpems pa3paboTku, BepudukaLmm 1 akcnayaraumm nporpaMMHoOro nakera.

MpumeyvyaHne — Ccbisika Ha AaHHbIN MeTog/cpeacTBo npueefeHa B MTOCT 34332.4—2021 (npuioxeHue A,
Tabnuua A.3).

OnwucaHue. TpaHCAATOP MCNO/Mb3YT B TEX CryYasX, rge He ObiN0 AokasaTenbCTB HeHaA/exallero MCcnosHeHns
MHOMMX MpeablayLmnx NpoekToB. Ecnyv oTCyTCTBYET OMbIT 3KCnayaTauum TPaHCIATOPOB WM B HUX OBGHapyXeHbl /itobble
M3BECTHble Cepbe3Hble OWWbKKU, TO OT TakMX TPaAHCASTOPOB cnefyeT OTkasaTbCs, €CAN TOMbKO HET Kakux-nmbo Apyrux
rapaHTuii KoppekTHoli paboTbl TpaHcnATopa (cMm. B.4.4.1).

Ecnu B TpaHcnATope BbisiB/IEHbl HEGO/MbLIME HEeAOCTaTKM, TO COOTBETCTBYHOLLNE A3bIKOBbIE KOHCTPYKLMW B NPOEK-
Tax, CBA3aHHbIX C 6€30MacHOCTbIO, He MPUMEHSIOT.

Apyrum BapuaHToM UCKIOUYEeHUs Npobriem, 06yCIOBNEHHbIX OWMGKaMn TpaHcNATopa, ABNAETCA orpaHnyeHne A3bl-
Ka A0 ero o6Lencnosib3yemMblX KOHCTPYKLUNA.

HepopaboTaHHble TPAHCNATOPbI CNYXaT CEPbe3HbIM NPenATCTBMEM B N10601 paspaboTke nporpamMm. Takme TpaHc-
NATOPbLI B 06WEM crlyyae genatT HEBO3MOXHOW pa3paboTky CB MO.

B HacTosiLee BpeMsi OTCYTCTBYIOT METO/AbI NMOATBEPXAEHUA KOPPEKTHOCTU BCEro TPAHCNATOPa WU OTAE/IbHbIX ero
yacrei.
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B.4.4.1 CpaBHeHUe UCXOAHbIX NporpamMm 1 UCNOJIHUMbIX KOAOB

Liens — y6eanTbCa B TOM, YTO MHCTPYMEHTbI, UCMO/b3yeMble ANnS co3faHns obpasa PROM, He BHOCAT B HeEro Hu-
Kakux oLnboK.

OnucaHne. O6pa3z PROM 06paTHO NnpeobpasyoT B COBOKYMHOCTb «O0OBEKTHLIX» MOAYNEA. DTN «OOBEKTHbIE» MOLY-
N npeobpasyoT 06paTHO B haiinibl accembriepa, KOTOpble 3aTeM, C MOMOLLbI COOTBETCTBYHOLWMX METOLOB, CPaBHUBAKT
C pakTUY4eCKMMUN UCXOAHbIMY hainammn, Ucnosib3yemMbiMn NnepBoHavanbHo Ans paspaboTkm PROM.

OCHOBHO€e MpenMyLLecTBO AaHHOTO MeToda COCTOWUT B TOM, YTO MHCTPYMEHTbI [KOMAUASATOPbI, pefakTopbl CBA3EW
(KOMMOHOBLMKN) M T. N.], ucnonb3yemble Ana paspabotkm obpasa PROM, He TpebyloT NOATBEPXAEHUS COOTBETCTBUSA.
OTUM METOAO0M MPOBEPSIOT NPaBUIbHOCTbL NPeobpasoBaHMsA UCXOAHOro dhaiina, cnonb3lyemMoro aas KoHkpeTHol OBO.

Moapo6bHoe onucaHne gaHHOro metoga/cpegctsa npueeaeHo B [133].

B.4.5 Bbi6op nogxogsauwero A3bika NporpaMmmmpoBaHms

Llens — obecneyeHne B MakCMMasbHOWN cTeneHun TpeboBaHMl HacToAWEero cTaHgapTa Ana cneunanbHOro 3alu-
LjatoLLero nporpaMMyMpoBaHns, CTPOroi TUNU3auny, CTPYKTYPHOrO NMPOrpaMMUpoBaHns W, BO3MOXHO, CYXAeHuli. Bbibop
noaxoAsLlero A3blika NporpaMmMmnpoBaHust obecneumBaeT Nerko BepuduLmpyemblii Kog U NnpocTble npoueaypbl paspaboT-
Kn, Bepudpmkauum n akcnayaralmm nporpamm.

MpumeuyaHne— CcbliKa Ha JaHHbIA meTog/cpepcTBo npueegeHa B TOCT 34332.4—2021 (npwnoxeHue A,
Tabnuua A.3).

OnucaHve. A3blK NPOrpaMMUPOBaHUS AO/MKEH OblTb MOSHOCTbIO WM OAHO3HAYHO onpejenieH. A3blK AO/MKEH ObiTb
OpVEeHTUPOBaH Ha nosb3oBartesns uan npobaemy, a He Ha npoueccop uam nnargopmy. LLIMpoko ncrnonb3yemble A3bIKK NPO-
rpaMMnpoBaHNS WU NX NOAMHOXECTBA NpeAnovTuTe/lbHeE A3bIKOB CNeLnasbHOro NpUMeHeHus.

MoAxoAAWwmniA A3bIK NPOrpaMMpPOBaHNSA TaKxke fO/MKeH obecneynBatb:

- 6N104YHYI0 CTPYKTYPY OpraHvsauun nporpamm;

- NPOBEPKY BPEMEHU TpaHCASALMK;

- NPOBEpPKY BO BpeMsA paboTbl NporpaMmMbl TUMOB U FPaHUL, MacCuBOB.

MoAxoaAwmnii A3bIK MPOrpaMMMpoBaHNA JO/MKEH BKIOYaTb B Ce6S:

- UCNONb30BaHNe HeBObLUNX U yNpaBAsSieMblX NPOrPaMMHbIX MOAYNe;

- orpaHvyeHvne AocTyna K faHHbIM B KOHKPETHbIX NPOrpaMMHbIX MOAYNAX;

- onpegerieHne nogamanasoHoB NepemMeHHbIX;

- No6ble apyrue TUNbl KOHCTPYKUUW, OrpaHuyMBatoLine OLINGKN.

Ecnu onepauun CBEC 3aBUCAT OT OrpaHUYEeHUn peasibHOro BpeMEeHU, TO A3blK MPOrpaMMUpOBaHnA LO/TKEH obecne-
yMBaTb TaKkKe 06pabOTKy MCKIOYEHUA UAn NpepbiBaHNA.

YXenatenbHo, 4T06bI A3bIK NPOrpaMMMpoBaHusl o6ecneyrBascs COOTBETCTBYIOWMM TPAHCAATOPOM, MOAXOASLLMMM
6ubnnoTekamn c 3apaHee Co3faHHbIMW NPOrPaMMHbLIMU MOAYNSAMUW, OTNAA4YMKOM U MHCTPYMEHTaMu Kak AN ynpasBneHus
BepcuAMU, Tak U AN pa3paboTku.

B HacTosllee BpemA ele He ACHO, 6yayT M 06bEeKTHO-OPUEHTUPOBAHHbIE A3bIKUM NPOrpaMMUPOBaHNA NpPeanoYTu-
TesfibHee ApYrnx 06LWenpuHATBLIX A3bIKOB.

K cBoiicTBaM, KOTOpble YCMOXHAIT BepudrKaLmio 1 N0O3TOMY LO/MKHbI OblTb UCKOYEHbI, OTHOCATCS:

- 6e3yc/i0BHbIe nepexoab! (3a UCKIOYEHNEM BbI30BOB MOAMPOrpaMm);

- pekypcuu;

- yKasaTenu, AuHaMmumyeckn pacnpegensemble 06nact naMmaTv Win nbble TUMbl AUHAMWYECKUX NEePEMEHHbIX Un
06bEKTOB;

- 06paboTka npepbiBaHUA Ha YPOBHE UCXOLHOMO KoAa;

- MHOXEeCTBO BXOZO0B W/ BbIXOAO0B B UMkIax, 6/10kax wav nognporpaMmmas;

- HesiIBHas vHuumnanusauma unm o6bABNEHNE NEPEMEHHBIX;

- BapyaHTHble 3an1cu 1 3KBUBAIEHTHOCTb;

- npouefypHaa nepemMeHHas B KayecTBe napametpa.

FA3bIKM NPOrpaMMnPOBAaHNS HU3KOTO YPOBHSA, B YACTHOCTM accembnepbl, 06/1agaoT HegocTatkamu, CBA3aHHbIMU C
UX XXEeCTKO opueHTaumnein Ha AC (npoueccop uam onpefesieHHyo nnatgopmy).

>KenaTenbHbIM CBOWCTBOM fi3blka NPOrpamMMMpoOBaHUsA COCTOUT B TOM, YTOObl €ro NpoeKkTMpoBaHWe U UCNoNb3oBa-
HVMe NPUBOAW/O K CO34aHNI0 NPOrpamMM, BbIMOJIHEHWE KOTOPbLIX NpeackasyeMo. Ecim ncnonb3yeTtcs NoAXOAAWMNI KOHKpeT-
Hblli 13bIK MPOrPaMMUPOBAHUSA, TO B HEM 4O/DKHO CYLLECTBOBaTb MOAMHOXECTBO, KOTOpPOE rapaHTvpyeT, YTO BbIMOSHEHWEe
nporpammbl npegckasyemo. 310 NOAMHOXECTBO He MOXeT ObiTb (B 06LEM Crlyvyae) cTaTuyecku onpenesieHo, HeCMoTps
Ha TO, YTO MHOTME CTaTMYeCcKMe OrpaHMyYeHns MOMOratT rapaHTMpoBaTb NpeacKkasdyeMoe BbinosiHeHe. O6bIYHO MOXET Mno-
TpeboBaTbCsA AEMOHCTPALUNS TOro, YTO MHAEKCHI MaccuBa HaxoAATCA B YCTAHOB/EHHbIX Mpejenax v 4to 4yucioBoe nepe-
NOJIHEHNE HE MOXET BO3HUKHYTb WU T. M.

PekoMeHaauny no KOHKPETHbIM A3blKaMm NporpaMMupoBaHna npuBeneHbl B Tabnuue B.2.
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Tabnuua B.2— PekoMeHAaLMW NO KOHKPETHLIM si3blkaM MPOrpamMMUpoBaHUs

S13bIK NPOrpaMMUpPOBaHMS ynB 1 yne 2 yne 3 ynb 4
1 Ada OoP OoP p p
2 Ada c nogMHOXeCcTBOM OP OP OP OoP
3 Java HP HP HP HP
4 Java c nogMHoxecTBOM (6e3 BK/HOUYEHMSI COOPKM Mycopa WM C BK/OYe- p p HP HP

HMeM c6opku Mycopa, KoTopasl He 6yAeT Bbl3biBaTb OCTAHOBKY MNPWUKNAHO
nporpaMMbl B TEYEHWE 3HAUMTENLHOTO NMPOMEXYTKa BpemeHu). PykoBogsiime
yKazaHusi Mo UCcno/ib30BaHMio 06BbEKTHO-OPUEHTUPOBAHHbLIX CPEACTB CM. B Npu-

noxexHumn X

5 PASCAL (cm. npumedaHne 1) OP OoP p p
6 PASCAL c nogMHOXeCTBOM OP OoP OP OoP
7 FORTRAN 77 p p p p
8 FORTRAN 77 c NoAMHOXeCTBOM OP OP OP OP
9C p HP HP
10 C c NOAMHOXeCTBOM U CTaHAAPTOM KOAMPOBAHUSA, a TakXe MCNosib30BaHue OP OP OoP OoP

WHCTPYMEHTOB CTaTU4YEeCKOro aHannsa

11 C++ (PykoBogsiwme ykasaHMs MO MCMNOJSIb30BaHMK 0O6bHLEKTHO-OPUEHTMPO- o] HP HP
BaHHbIX CPEACTB CM. B NPUAOXEHUN XK)

12 C++ c NOAMHOXEeCTBOM W CTaHAAPTOM KOAMPOBAHMUA, a Takke WMCNosb30- OP OP OoP OoP
BaHWe WMHCTPYMEHTOB cTaTuMyeckoro aHanusa (PykoBoAsliue ykasaHus Mo uc-
No/Ib30BaHUI0 06 LEKTHO-OPUEHTUPOBAHHBIX CPEACTB CM. B MPUIOXeHUN X)

13 Accembnep p p -- --
14 Accembnep ¢ NOAMHOXECTBOM W CTaH4APTOM KOAMPOBaHUSA o] p o] p
15 MHorocTtyneH4yatble guarpammbl p p p p
16 MHorocTyneHyatasa gunarpamma c onpefeneHHblM nogMHOXECTBOM A3blka OP OP OP OoP
17 Anarpamma pyHKLMOHa/IbHbIX 6/10KOB p o] p p
18 Anarpamma (PyHKUMOHabHbIX 6/10KOB C onpefesieHHbIM MOAMHOXEeCTBOM OP OoP OP OoP
A3blKa

19 CTpyKTypUPOBaHHbI TEKCT p p p p
20 CTpyKTypvpOBaHHbIA TEKCT C onpefeneHHbIM NOAMHOXECTBOM A3blka OP OP OP OoP
21 MMocnepoBaTtesnibHast PyHKLUMOHANbHASA auarpamma p p p p
22 TlocnepoBatesnibHasA (MYHKUMOHaNIbHASA Anarpamma c onpegesieHHbIM noj- OoP OoP OoP oP

MHOXXECTBOM fA3blKa
23 Cnuncok KomaHpg p HP HP
24 Cnuncok KoMaHf Cc onpefeneHHbIM NMoAMHOXECTBOM A3blKa OoP p p p

MpunmeyaHunsa

1 MNosicHeHus K pekoMeHaaumnam: P — pekomeHAoBaHHbIi, OP — 0c060 pekomMeHAoBaHHbI, HP — HepekoMeH-
[OBaHHbIN, «- -» — pekoMeHgaumnsa otcytcTByeT (cm. FTOCT 34332.4—2021, npunoxeHue A).

2 CucteMHoe mporpaMMHOe o6ecrneyveHne BK/YaeT B Ce6s onepaunoHHy0 cucTemMy, gpaliBepbl, BCTPOEHHbIE
QYHKUMM 1 MporpamMHbIe MOAYNN, ABASAIOLWMECH YacTblo CUCTEMbI. [TporpaMmMHble cpefcTBa 06bIYHO 06ecneynsaroT
cuctemoli 6esonacHocTy npu noctaBke. MNOAMHOXECTBO A3blka CrefyeT BbloMpaTtb OYEeHb BHUMATE/IbHO C TeM, YTOObI
NCKNIOUYNTL CNOXHbIE CTPYKTYPbl, KOTOpble MOryT o6pa3oBaTbCs B pesy/bTaTe OWKNO0K peanusaunn. Cneayet BbINon-
HSATb MPOBEPKM A5 TOro, YTO6LI y6eanTLCA B NPaBUIbHOM MCNO/b30BaHUN MOAMHOXECTBA f3blka NMPOrpamMmMmpoBaHus.
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OKoHuaHne Tabnmupl B.2

3 MpvknagHas nporpamma npeacTtasnseT coboil mporpaMmy, pa3paboTaHHyk A5 KOHKPeTHOro 6e3omacHoro
npyMeHeHuns. Bo MHOrmMx cnyyasx Takas nporpamma paspabaTbiBaeTcsi KOHEYHbIM Nosb3oBaTeneM nubo noapsaaumKoMm,
OpPUEHTUPOBaHHLIM Ha pa3paboTky NpuKNagHbIX nNporpamm. B Tex cnyvasx, korga psf A3blKOB NporpaMMupoBaHus
nogfepxvBaeT OAHW N Te Xe peKkoMeHgauuun, paspaboTuuky credyeT BblbpaTb TOT, KOTOPbIA MOBCEMECTHO WCMO/b-
3yeTcsl NepcoHasioM B KOHKPETHOW MPOMBbILLIIEHHOCTM Wan oTpacnu. MogMHOXeCTBO A3blka NpOrpaMMupoBaHns cre-
AyeT BblbupaTb C 0CO6bIM BHUMAHMEM, YTOObI UCKIOUYNUTL CNOXHbIE CTPYKTYpPbl, KOTOPbIE MOTYT NPUBECTU K OluMbKam
peanusauuu.

4 ECnv KOHKPETHbIN S3blK NPOrpaMMmnpPOBaHUS He MpeacTaB/ieH B HacToswel Tabavue, To 3TO He 03HAYaeT, UTo
OH WCK/IOYEeH. Takoi KOHKPETHbIN A3blK MpOrpaMMMpOBaHWs AO/MKeH ObiTb NMPOBEPEH Ha COOTBETCTBME TPeboBaHUAM
HacTosLlero craHgapTa.

5 CyuwecTByeT psag paclumpenuin asvika PASCAL, Bktoyas cBo604HO pacnpocTpaHsemblint PASCAL. Ccbinkn Ha
PASCAL BKkM0YaloT 3TV pacLumMpeHus.

6 Java mmeeT cO0pPLLMK Mycopa BPEMEHU BbIMOMHEHUA. [MOAMHOXECTBO Java MOXET He MMeTb coopLyvka my-
copa. HekoTopble peanusauum Java obecrneynBaloT NpOrpeccuBHy0 CO0OpPKY Mycopa, KoTopas BOCCTaHaB/MBaeT CBO-
604HYI0 MaMATb B NpoLiecce BbINOIHEHUS NporpaMMbl M NpefoTBpallaeT BbINOSHEHME OCTAHOBKW, KOrga ucyepnaHa
[0CTynHasa namsaTb. MNPUNOXKEHNS XECTKOro peasibHOro BPEMEHU He AOJ/DKHbI MCMOMb30BaTh N06ble cpeacTBa cH0pKu
mMycopa.

7 Ecnu npuMeHeHue A3blka Java TpebyeT MCNoAb30BaHWsa MHTepnpeTatopa BPeMeHW BbINOSIHEHUS ANS NpoMe-
XKYTOYHOTO kofa Java, TOo Takoil MHTepnpeTaTop cnegyeT paccMaTpvBath, kak YyacTb MO, cBA3aHHOro ¢ 6e30nacHoCTbIo,
n ¢ yuetom TpeboBaHunin FOCT 34332.4.

8 MHdopmaunoHHble cBegeHns o nyHktax 15—24 cwm. B [43].

Moapo6HOe onuncaHne AaHHbIX MeToAoB/cpeacTs npueefeHo B [40], [49], [104], [134]—[142].
B.4.6 ABTOMaTuyeckas reHepaumsa nporpammMHoro obecneyeHus
Llens — aBTOMaTM3auma pelleHns 3afay peanusauum MO, Hanbonee noAsep)eHHbIX OLLIMGKaM.

MpumeuyaHne — Ccblika Ha AaHHbIA MeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.2).

OnucaHne. MpPoeKT CUCTEMbI ONMCLIBAOT MOAENLID (MCNOMIHMMOM cneumndukalmeit) Ha 60on1ee BbICOKOM YpOBHE ab-
CcTpakuum, Y4em TpafWLMOHHbIA UCNONHSAEMbIR Kof. Modenb aBToMaTuyecku npeobpasyeTcs reHepaTtopom koja B UCMO-
HUMY0 chopmy. Llenb coCcToMT B TOM, YTOGbI yayylunTb kayecTBo MO nocpeAcTBOM YCTPaHEHWSt MOABEPXKEHHbIX OWMbKam
PY4YHbIX 3a4ay KoauMpoBaHus. [anbHeliwas BO3MOXHAs Bbirofa COCTOMT B TOM, YTO 60/1€e CMOXHbIE MPOEKTbl MOTYT 6bITb
BbINOJIHEHLI HA 60/1ee BbICOKOM abCTPaKTHOM YPOBHeE.

MoapobHoe onucaHne gaHHOro metoga/cpenctsa npueeaeHo B [143], [144].

B.4.7 YnpaBneHue TeCTUpOBaHWEM 1 cpeAcTBa aBTOMaTM3auum

Llenb — ob6ecneyeHne cucTeMaTMyecKkoro M BCECTOPOHHEro noaxoda K tectupoBaHuto 3/3/M3 CB3C cuctembl U
Mo.

MpumeuyaHne — CcbilKa Ha AaHHbIA MeToa/cpeacTBo npusegeHa B MOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.5).

OnucaHve. Micnonb3oBaHne NOAXOASLNX CPEACTB NOALEPXKKM NO3BOSET aBTOMAaTM3NpoBaTh 60/1ee TpyLoeMKue u
nogsepxeHHble owmnbkam 3agaun npu paspadoTke 3/3/MD CB3C cucTembl 1 faeT BO3MOXHOCTb MPUMEHEHUS cucTemaTtu-
4yeckoro noaxoa Kynpas/ieHuo TecTupoBaHmeM. [JOCTyNHOCTb NoAdepXku obecneunsaeT 60/1ee BCECTOPOHHUIA NOAXO04 U
K 06bIYHOMY ¥ pPerpeccroHHOMY TECTUPOBaHWIO.

Moapo6bHoe onucaHne gaHHOro metoga/cpegctsa npueeAeHo B [145].

B.5 Bepudukaunsa n mogudukaums

B.5.1 BepoATHOCTHOe TecTupoBaHue
Llenb — nosnyyeHve KONMYECTBEHHbIX Nokasatesnein HagexHoCTun uccnegyemoi nporpaMmei.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeTog/cpeacTBOo npusBegeHsl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuubl A.5, A.7 n npunoxexne B, Tabnuubl B. 15, B.17).

OnucaHve. NMpuUMeHeHNe JaHHOro MeToda obecneyunBaeT OLEHKY CTaTUCTUYecko HagexHocTn MO. KonuvectseH-
Hble nokasartesin MOryT 6bITb NOSyYeHbl C YYETOM OTHOCUTE/IbHbIX YPOBHEN A0BEPUS U 3HAYMMOCTU U NPefoCTaBNATb:

- BEPOATHOCTb OWMGKM Npun 3anpoce;

- BEPOSITHOCTb OLWNGKM B TeYEHMEe OnpeaesieHHOro nepnoga BpeMeHu;

- BEPOSITHOCTb MOCNEACTBUIA OWINGKN.

W3 aTMx nokasarteneii MoryT 6biTb NOMyYeHbl APYyrve nokasarenu, HanpumMep:

- BEPOATHOCTb 6€30WWN604YHOIN paboThl;
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- BEPOATHOCTb XMBYYECTH;

- [LOCTYMNHOCTb;

- MTBF wnu yactota OTKas30B,

- BEPOATHOCTb 6€30MacHOro NCMOIHEeHUs.

BeposAiTHOCTHbIE CYXAEHWUS OCHOBbIBAKOT MO0 Ha pesynbTaTax CTaTUCTUYECKUX UCNbITaHWiA, NM60 Ha onbiTe 3KC-
nnyataumu. O6bIYHO KONMYECTBO TECTOBbLIX MPUMEPOB MU HabnAaeMblX NPaKTUYECKUX NPUMEPOB OYEHb BE/INKO, U Te-
CTMPOBaHMe B peXxuMme 3anpocoB 3aHVMaeT 3HAaYNTE/IbHO MeHbLUEe BPeMeHU, YEM B HEMPEPLIBHOM pexunme pabdoTbl.

Ans chopmMupoBaHUsA BXOAHbIX AaHHbIX TECTUPOBaHUA Y yNpaBfieHUs BbIXOAHbIMU AaHHbIMW TECTUPOBAHUSA 06bIYHO
MCMNOMb3YIT MHCTPYMEHTbI aBTOMAaTMYeCKOro TecTupoBaHus. OGLIMPHbIE TECTbl NPOrOHAIT Ha GOMbLUMX LieHTPabHbIX
KOMMblOTEPAx C MMUTaLMein cooTBeTCTBYOLWEN nepudepun. TecTupyemble faHHble BbIOUPAKT C YYETOM Kak cuctemaTu-
yeckunx, Tak u cnyyvaliHbix ownbok AC. Hanpumep, obliee ynpaBneHve TeCTUpOBaHMEM rapaHTupyeT npodunib Tectupye-
MbIX [@HHbIX, TOr4a Kak c/yyaiHblii BbI6OP TECTUPYEMbIX AaHHbIX MOXET ynpaBnATbh OTAE/IbHbIMU TECTOBLIMU NpUMepamMu
6onee getanbHO.

Kak ykaszaHO Bbllwe, MHAMBMAYaNbHble CPeAcTBa AN TECTMPOBaHUSA, BbINOSIHEHWE TECTMPOBAHMA W ynpasfeHue
TecTUpoBaHMEM ONpeAensanTCs AeTanu3npoBaHHbIMU LeNsM1 TecTupoBaHusa. [ipyrne BaxHble yCnoBus 3adalT maTema-
TUYECKMMU NpeAnockiIKaMmn, KOTOpble AO/MKHbI OblTb COBMAEHBI, €CNY OLEeHKa TeCTUPOBAaHWA Y40BAETBOPAET 3a4aHHbIM
LuensmM TecTupoBaHus.

M3 onbiTa akcnayatauun takke MOryT OblTb MOJSIyYEHbl BEPOATHOCTHbIE XapaKTepUCTUKU NoBefeHusa Nto6oro Te-
cTMpyemoro obbekta. Ecnu cobnogalnTcs ogMHaKoBble YCN0BUSA, TO K OLeHKaM pe3y/ibTaToB TECTUPOBAHUSA MOXET ObiTb
NpYMEHeH OfMHaKOBbIi MaTeMaTU4Yeckunii annapar.

Mpu ncnonb3oBaHUM 3TUX METOAOB AOCTATOYHO C/IOXHO NMPOLEMOHCTPUPOBATL HA NPaKTUKE CBEPXBbICOKUE YPOBHU
HafeXHOoCTH.

Moapo6Hoe onncaHue gaHHOro meToga/cpeacTea npueegeHo B [146]1—[149].

B.5.2 Perucrtpauma v aHanns gaHHbIX

Llenb — AOKyMEeHTMpOBaHue BCEeX faHHblX, pelleHuii 1 060CHOBaHU NPOrpamMmMHbIX NPOEKTOB A5 YNPOLLEHMUA
BepudmnkaLmm, NOATBEPXKAEHNSA COOTBETCTBUSA, OLUEHKN 1 nogaemkkm MO.

MpumeyaHne — CcblIKM Ha faHHbIi meTog/cpeactso npuBegeHbl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuupl A5 n A.8).

OnwucaHue. B npouecce BCEro nNpoekTMpoBaHusa paspabartbiBaloT NoApo6HYH0 AOKyMEHTauuio, B COCTaB KOTOPOM
BXOAAT:

- pe3ynbTaTbl TECTUPOBAHUSA, BbINOIHAEMOrO Ha KaXAoM NMporpaMMHOM MOAYNeE;

- peleHns n nx pasymHble 060CHOBaHWS;

- onucaHue npo6aem U UX peLleHuil.

B npouecce v no 3aBepLieHMn NpoekTa aTa JOKyMeHTaLUUss MOXeT 6biTb MpoaHann3MpoBaHa Ha Hanuyve LIMPOKOro
Habopa uHcopMauuu. B yacTHOCTU, Takas MHpopmaLmsl, NCNoNb30BaBLUAsACA B KauecTBe 060CHOBAHWSA Mpu MPUHATUK
KOHKpPEeTHbIX peLleHunii B npouecce pa3paboTkM MpoekTa M OYeHb BakHas ANs 06CAYXMBaHWA BblYUCAUTENBbHbIX CUCTEM,
He BCErga M3BecTHa MHXEeHepaMm Mo aKcnayatauum.

Mogpo6Hoe onucaHue faHHOro meTogal/cpeacTsa npueegeHo B [150].

B.5.3 TecTupoBaHune nHtepdelica

Lienb — o6HapyxeHune owmnboK B MHTepdelicax nognporpamm.

MpumevyaHne — Ccblsika Ha gaHHbIN MeTon/cpeacTso npueefeHa B MTOCT 34332.4—2021 (npuioxeHue A,
Tabnuua A.5).

OnucaHne. Bo3MOXHbl HECKOMIbKO YPOBHEW AeTanusaunum uan nosHoTbl TecTupoBaHus. K Hanbonee BaxHbIM ypOB-
HSIM OTHOCMUTCSI TECTUPOBaHUE:

- BCeX UHTepPdIENCHbIX MEePEMEHHbIX C UX NpeAesibHbIMU 3HAaYeHUAMNY;

- BCEX OTAENbHbIX UHTEPIENCHbIX NEPEMEHHbBIX C UX NPeAebHbIMU 3HAYEHUAMU C APYTUMN MHTepdencHbIMU nepe-
MEHHbIMU C UX HOPMasibHbIMU 3HAYEHUAMU;

- BCEX 3HAYEHUIA NpeaMeTHOW 061acTh Kaxaoin nHTepdelicHoin NnepemMeHHol ¢ ApYrMMU MHTEPAENCHBIMN NEePEMEH-
HbIMW C MX HOPMas/lbHbIMU 3HAYEHUSAMU;

- BCEX 3HAYEHUI BCeX NMepPeMEHHbIX B pa3HbIX KOMOUHALNAX (BO3MOXHO TOSIbKO AN HEBO/bLINX MHTEPdIENCcoB);

- 3af,aHHbIX YCOBUIA UCNbITAHUIA, OTHOCSLLUXCS K KaXAOMY BbI30BY KaXA0i NoAnporpammei.

3TV TecTMpoBaHUS 0COBEHHO BaXKHbI, €CNN MHTepdecbl He UMEKT BO3MOXHOCTM 06GHapYyXMBaTb HenpaBW/bHbIE
3HauYeHUsi napameTpoB. Takue TECTUPOBAHWUA TakXe BadkHbl NPU reHepauuyn HOBbIX KOH(Urypauuii paHee cyLlecTBOBaB-
LWKMX NoAnporpamMmm.

B.5.4 AHann3 rpaHnU4YHbIX 3HAYEHUI

Llens — o6HapyxXeHne NporpaMMHbIX OLIMGOK NpY NpefenbHbIX M TPaHNYHbIX 3HAYEHUSIX NapamMeTpoB.

MpumeyvyaHne — CcblIKM Ha faHHblli meTog/cpeactso npuBefeHbl B TOCT 34332.4—2021 (npwnoxenue b,
Tabnuubl 6.2, 6.3 n B6.8).
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OnucaHve. MNpeaMeTHY BXOAHYK 06/1acTb NporpaMmbl pasfensoT Ha MHOXECTBO BXOAHbLIX K1acCcoB B COOTBET-
CTBUAM C OTHOLUEHWSAMW 3KBMBANEHTHOCTM (cM. B.5.7). TecTupoBaHuMe [O/MKHO OXBaTblBaTb rpaHuLbl U 3KCTPEMasibHble
3HayeHust knaccoB. [laHHbIM TeCTMPOBaHMEM MPOBEPSIOT COBMafeHMe rpaHuLbl NpeamMeTHOlM BXOAHOM 061acTu B cnewy-
hukaumm c rpaHmuamu, yCcTaHOBMEHHbIMWU NporpaMMoii. Vicnonb3oBaHUe Hy/eBOro 3HaYyeHus Kak B HENnocpeACTBEHHbIX,
Tak U B KOCBEHHbIX Npeo6pa3oBaHnsax 4acTo NpuBoOAUT K owmnbkaMm. Oco60ro BHUMaHuA TpebytoT:

- HyNeBOl fenvTens;

- 3Haku npobena /ASCII;

- NYCTOW CTEK WAWN 3/IEMEHT Cruncka,;

- 3ano0J/IHeHHaa MaTpuua;

- BBOJ, HY/1€BOW TabnuLbl.

OO6bIYHO FPaHULIbl BXOAHbIX 3HAYEHWI HanpsMyl0 COOTHOCAT € rpaHMLaMy BbIXOAHbIX 3HAYEHWA. [1ns ycTaHOBNEHUS
BbIXOAHbIX NapaMeTpoB B UX NpefesibHble 3HaYeHUss Heob6Xxo4MMO 3anuncbiBaTb CrneunasibHble TeCcToBble npumepbl. Cne-
AyeT Takxe, No BO3MOXHOCTWU, pacCMOTpeTb cneuundmrkaLmio Takoro TeCTOBOro npumMepa, KOTopblii NobyxaaeT BbIXOAHOE
3HaYeHne MPeBbICUTb YCTAHOBNEHHbIE cneuudmuKaunen rpaHuUHbIE 3HAYEHNS.

Ecnu BbIXOAHble 3HAYEHNS ABMAIOTCA NOCMef0BaTe/IbHOCTbIO AaHHbIX (Hanpumep, Tabnuua), To ocoboe BHUMaHue
cnepyet yaenuTb NepBOMY U Noc/iefHeMy 3/IeMEeHTaM, a Takxe cnuckam, cogepxalinm ambéo Hu ogHoro, Mbo oguH, nnbo
[ABa 3anemeHTa.

MoapobHoe onucaHve faHHoro metogal/cpenctsa npueeneHo B [58].

B.5.5 MNpegnosioxeHne owmnbokK

Llenb — wvckiyeHre owmnboK NporpaMmMmupoBaHus.

MpumeuaHue — CcblIKM Ha AaHHbI MeToa/cpeAcTBo npusefdeHbl B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuuel 6.2 n b.8).

OnuncaHne. ONbIT TECTUPOBAHUSI M UHTYULUA B COYETAHNM CO CBEAEHMSMU U 3aMHTEPECOBAHHOCTbIO OTHOCUTE/LHO
TECTUPYEMOW cUCTEMbl MOTyT NoGyauTb pa3paboTyuuka K f06aBNEHUI0 HEKOTOPbIX HeKnacCUULMPOBaAHHbLIX TECTOBbIX
NpUMepoB K Habopy 3afaHHbIX TECTOBbIX NPUMEPOB.

CneunanbHble 3HAYEHUS UM KOMOMHAUMW 3HAYEHWI MOTYT 6GbiTb MOABEPXEHbI OWnbKaM. HekoTopble, Bbi3blBalo-
LiMe UHTepec TeCTOBble MPUMepbl, MOryT ObiTb MOMYYEHbI U3 aHaNM3a KOHTPO/IbHbIX CNNCKOB. CrepyeT Takxe paccMo-
TpeTb, IBNSIETCA /M CUCTEMA AO0CTATOUYHO YCTONUYMBON. Hanpumep, cnesyeT Nv HaxyMMaTb KNaBULIKM Ha NepeaHei naHenu
CIMLIKOM BbICTPO WM CAULLIKOM 4acTo. YTo npon3oigeT, ecnm ABe KNaBULlM HaxaTb 04HOBPEMEHHO.

MoapobHoe onucaHne gaHHOro metoga/cpeactea npueeneHo B [58].

B.5.6 BBegeHune ownb0K

Liens — noaTBepxaeHne afekBaTHOCTU Habopa TeCTOBbIX NPUMEPOB.

MpumeuvyaHne — CcCbIIKM Ha AaHHbIN MeToga/cpeacTBo npuBegeHsl B TOCT 34332.4—2021 (npunoxeHue b,
Tabnvubl 6.2 n b.4).

OnucaHne. B nporpammy BBOASAT (NOACEUBAIOT) HEKOTOPOE YMC/I0 U3BECTHbLIX TUMOB OWNGOK, U NporpamMma BbINos-
HSeTCA C TECTOBbIMU MPUMEpaMU B PeXMMe TecTMpoBaHus. Mpu 06HaPYXEHUN TOMbKO HEKOTOPbIX BBEAEHHbIX OLIMGOK
TEeCTOBbI1 NpUMeEp CTAHOBUTCA HeadekBaTHbIM. OTHOLUEHME YMCa HaAeHHbIX BBEAEHHbIX OLINGOK K 06LLEMY YnCNy BBE-
OEHHbIX OLWNGOK OLEHMBAIOT Kak OTHOLUEHME Yncna HaAEeHHbIX peasibHbIX OWMNBOK K 06LeMy YMC/y peasibHbIX OLMOOK.
JTO AaeT BO3MOXHOCTb OLEHUTb KO/IMYECTBO OCTATOYHbIX OLUMGOK M TEM CaMbIM OCTasIbHYl0 PaboTy Mo TECTUPOBAHUIO.

OB6HapyXeHHble BBeAeHHble OOk  OBHapy»XeHHbIe peasibHbie OLLMOKN
O6Lwee uico BBEAEHHBIX OLLIMOOK O6Luee uico peasibHbIX OLLMOOK

O6HapyxeHune Bcex BBeAEeHHbIX OLNOOK MOXeT yka3blBaTb /IM60 Ha afjekBaTHOCTb TECTOBOIO NpuMepa, Mb0o Ha To,
4YTO BBEAEHHbIe OWNGKN BbIN0 CAWLIKOM ferko HaWTh. OrpaHnyeHnsaMy aHHOTO MeToAa ABASITCA: MOPSA0K NoAyYeHUs
N06bIX NONE3HBbIX Pe3ybTaToB, TUNbI oWKNBOoK. Takke Heo6xoAMMO, YTOObl NO3ULMY BBELAEHHbIX OLIMGOK OTpaXKann cratu-
CTMYECKOEe pacnpefesieHne peasibHbIX OLUMGOK.

Moapo6HoOe onuncaHne AaHHOro meToga/cpeacTsa npusefeHo B [151].

B.5.7 Pa3geneHve BXOAHbIX AaHHbIX Ha KMacCbl 3KBUBA/IEHTHOCTU

Lleno — agexkBaTHOe TeCcTUpoBaHWe NPOrpaMMHbIX CPefCcTB C UCMNO/Ib30BaHNEM MUHMMYMa TECTUPYEMbIX AaHHbIX.
TecTupyemble AaHHble NonyyatT NyTeM Bbibopa YacTel BXOAHbIX AaHHbIX NpegMeTHOl 061acti, Heo6xoANMbIX ANnA aHa-
nmsa Mo.

MpumeuaHune — CcblKM Ha AaHHbI MeToA/cpeAcTBo npusBefdeHbl B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuubl 5.2 n B.3).

OnucaHue. B 0OCHOBY JaHHOTO METOAA TECTMPOBAHNS MOMOXEHO COOTHOLLEHNE 3KBUBA/IEHTHOCTU BXOAHbIX AAHHbIX,
onpegensioliee pasbueHne BXOLHbIX JaHHbIX NpeaMeTHOl 06n1acTu.

TecToBble NpUMEPbI BLIGUPAKT B LiefAX 0XBaTa BCEX NpeABapuTenlbHO CneuutLpoBaHHbIX pas6bueHuii. 13 kax-
[l0T0 Knacca 9KBMBANIEHTHOCTY BbI6GUPAIOT MO MEHbLUE Mepe OAWH TECTOBbIV npumep.
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CyLecTBYIOT CriefytoLimne OCHOBHbIE BO3MOXHOCTU pa3bueHns BXOAHbIX AaHHbIX:

- Knaccbl 3KBMBa/IEHTHOCTU, 0bOpa3oBaHHble U3 cneundukaumm, — uHTepnpetTauns crneundukaunm moxeT 6biTb
OpUeHTUpOBaHa NM60 Ha BXOAHble 3HAyYeHus (Hanpumep, BblOpaHHble 3HAYEHWUS CUUTAIOTCA OAMHAKOBbIMW), NGO opu-
€HTMpOBaHa Ha BbIXOAHble 3HauyeHus (Hampumep, Habop 3HAYeHW MPUBOAWUT K OAHOMY M TOMY Xe (OYHKLWOHaNbHOMY
pesynbtarty);

- Knaccbl 3KBMBaNIEHTHOCTW, 06pa3oBaHHble B COOTBETCTBMU C BHYTPEHHEW CTPYKTYPOI NporpaMmmbl, — pesynbTatbl
Knacca 9KBMBaSIEHTHOCTW ONpefensoT U3 cTaTMYecKkoro aHannsa nporpaMm, Hanpumep, Habop 3HauveHuin obpabaTbiBalOT
OOHVM U TEM X€e CrocoboM.

Mopgpo6HOe onncaHue faHHOro meToga/cpeacrsa npueegeHo B [58]—[60].

B.5.8 CTpyKTypHOE TecTupoBaHue

Llenb — npvMeHeHne TecToB, aHaNN3NPYIOLWKX ONpeaesieHHble NOAMHOXEeCTBa CTPYKTYpbl NporpamMmbl.

MpumeyaHune — Ccbiika Ha gaHHbll meTog/cpeactBo npueegeHa B TOCT 34332.4—2021 (npwnoxeHue b,
Tabnuua b.2).

OnwncaHue. Ha ocHoBe aHanu3a nporpaMmbl BblGMpaT HAbop BXOAHbIX AAHHBLIX Tak, YT06bl MOr 6bITb NMpoaHanu-
3MpoOBaH J0CTaTOYHO 60/blON (YacTo € 3apaHee 3ajaHHbIM 3HaYeHMeM) NPOLEHT MporpaMMHbIX KogoB. Mepbl oxBaTa
nporpamMmMbl, B 3aBMCMMOCTU OT CTeNeHn Tpebyemoi CTporocTu, MoryT 6biTb pas/iMyHbIMK. B 1l060M criyyae uenblo AOSK-
HO 6bITb 100 % BbIGPAHHON METPUKM OXBaTa; ec/iM HEBO3MOXHO AOCTUrHYTb 100 % oxBaTa, TO MPUYMHbI, noyemy 100 %
oxBaTa He MOXeT ObITb AOCTUTHYTO, AO/KHbI ObiTb AOKYMEHTa/IbHO OPOPMJIEHBI B OTYETE O TECTUPOBAHUKU (Hanpumep,
ec/n BO3HUKaeT annapartHas npobsiema, XenatesibHO BBECTU TOMbKO Kog 3awuTbl). B FTOCT 34332.4—2021 (pekomeHpaa-
uum k Tabnuue b.2) cneunanbHO YNOMSIHYThI LUMPOKO NOAAEPXKMBAEMbIE WHCTPYMEHTaMU TECTUPOBaHNS NepBble YeTbipe
MeToAa, NpUBEAEHHbIE B NEepedncneHnn Hwke. MoryT 6biTb Takke NPUMEHeHbI cnegylolme MeToabl:

- oxBaT Toyek Bxoga (rpad 3ampocoB) — rapaHTMpyeT, UTO Kaxgjas nognporpamma (ctaHgapTHas nognporpam-
Ma unn OYHKLMA) NO KpaiHein Mepe ofHaXAbl AO/MKHA ObiTb Bbi3BaHa (3TO HaMMeHee CTporoe CTPYKTYpHOe M3MepeHue
oxBara).

MpuMmeyaHune — B 06bEKTHO-OPMEHTUPOBAHHBIX A3blKaX MOXET ObiTb HECKO/ILKO NOANPOrpaMM C OLHUM U TEM
XEe UMEHEM, KOTOpble MPUMEHSIIOTCS K pas3/iMiHbIM BapuaHTam nosimMopduaMa (nepeonpegensiolume noanporpammsit),
KOTOpblE MOTYT BbI3bIBATbCA AMHAMUYECKON AucneTuepusaumeii. B Takux ciydasx Ao/mkHa 6biTb MPOTecTMpoBaHa Kaxaas
Takasl nepeonpegesieHHas nognporpaMma;

- onepaTopbl — rapaHTupyeT, 4TO BCe onepaTopbl B KOAe OblAN BbINOMHEHbI NO KpaliHei mepe ofHaXAbl;

- YC/I0BHbIE NepexoAbl — [0/MKHbI ObITb NPOBEPEHBLI 06€ BETBU KaXA0ro YC/IOBHOIO nepexoga. 370 MOXEeT okasaTb-
cA Heuenecoo6pasHbIM A1 HEKOTOPbIX TUNOB KOAOB 3allWTbl;

- COCTaBHble YC/IOBMA — aHa/IM3MPYIOT KaXaoe yc/loBMe B COCTaBHOM YC/IOBHOM Mepexoje (CBA3aHHOe onepato-
pom UN/NNN). Cm. MCDC (oxBaTt yCNOBHOrO MOAN(IULMPOBAHHOIO pelleHns, 4okymeHT D0178B);

- LCSAJ — nocnepgoBatesibHOCTb JIMHENHOTO Koja 1 nepexofoB npeactabnseT coboli Nobylo nuHeliHy nocnepo-
BaTe/IbHOCTb 3aKOANPOBaHHbIX yTBEp)K,qGHI/IVI, BK/ll0Yaa yCNoBHbIE YTBEPXAEHWUA, 3aKaHYMBaKOLMeca nepexogom. MHorue
noTeHumanbHble NognocnefoBaTelbHOCTM MOTYT OKa3aTbCA HEBLINOSHUMbIMY M3-3a OFPaHUYEHU, KOTOpble HasaralTcs
Ha BXOAHble JaHHble B pe3y/ibTarte BbIMOSHEHUA NpeAblayLiero koga;

- NOTOK JAHHbIX — BbINOHAKLWMNECHA NOC/eA0BaTEe/IbHOCTW BbIONPAKOTCA HA OCHOBE MCMNO/b3YeMbIX AaHHbIX; Hanpu-
Mep, Moc/efoBaTeNbHOCTb, FAe OfHa U Ta Xe nepemMeHHas 1 3anvcbiBaeTCs, U CUUTbIBAETCS;

- 6ba3oBas nocnenoBaTelbHOCTbL — OAHA M3 MUHUMAIbHOTO Habopa KOHeYHbIX Moc/eA0BaTeIbHOCTeN OT HaYana ao
KOHUQ, Korfa Bce Ayrn oxBayeHbl (nepekpbliBarolinecs KOMbuHaumm nocnegoBaTenbHOCTER B 3TOM 6a30BOM Habope moryT
chopmmpoBaTh N06YH0 NOCNefoBaTENIbHOCTL Yepes 3Ty YacTb Nporpammbl). TecTbl Bcex 6a30BbIX NocnenoBaTeIbHOCTEN
nokasann ceo 3apHeKTUBHOCTb NP 0OHaPY>XKEHUN OLLINGOK.

Moppo6Hoe onucaHve gaHHOro mMeTtogal/cpefctea npmeefeHo B [58]—[60].

B.5.9 AHanus notoka ynpasJieHus

Llenb — o6HapyXeHWe HU3KOKa4YeCTBEHHbIX Y MOTEHUMaIbHO HEKOPPEKTHBIX CTPYKTYP Nporpamm.

MpumevyaHne — Ccbisika Ha gaHHbll meTon/cpeactso npueegeHa B TOCT 34332.4—2021 (npwnoxeHue b,
Tabnuua b.8).

OnucaHue. AHann3 NoToka ynpaB/ieHns nNpeacTaBaseT co60i MeToZ CTaTUYECKOro TECTUPOBAHWSA A1 HAXOXAEHNS
nofo3peBaeMbix obsacTeli nporpamMmmbl, KOTOpPble HE COOTBETCTBYIOT onpaBaBLieli ce6si MpakTUke NporpaMMupoBaHus.
Mporpammy aHanu3upyT, hopMupys HanpasB/eHHbIR rpad, KOTOPbIA MOXET 6biTb NPOAHAIN3MPOBaH Ha Hanune:

- HeZLOCTYMHbIX (hparMeHTOB NporpaMmbl, Hanpumep, 6e3yCcnoBHbLIX NepexoAoB, KOTopble AenakT hparMeHTbl Npo-
rpaMmbl HEAOCTUKUMbIMU;

- 3anyTaHHbIX KOJOB. XOPOLWO CTPYKTYPUPOBAaHHbLIA KOA4 UMeeT ynpaBAsiiowmii rpad, Aonyckawwmii cokpalleHne
nyTemM nocsiefoBaTelbHOro coKpaleHus rpada Ao O4HOro y3na. B oTnnume oT Hero nioxo CTPYKTYPUPOBAHHbIN KOh MO-
XeT OblTb COKpaLLeH TOMIbKO A0 TPYnMbl, COCTOALEN U3 HECKOSIbKMX Y3/10B.

Moapo6HOe onncaHue gaHHOro meTogal/cpeacTea npmeedeHo B [60].
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B.5.10 AHasiM3 NoToKa fAaHHbIX
Llenb — o6HapyXeHne HU3KOKa4yeCTBEHHbIX M NOTEHLMa/lbHO HEKOPPEKTHbLIX CTPYKTYP NporpaMmm.

MpumeuvyaHne — CcblIKa Ha AaHHbIN MeToa/cpeacTBo npuBegeHa B NTOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.8).

OnucaHne. AHann3 NOToka AaHHbIX NpeacTaBnseT coboli MeToA CTaTU4eckoro TeCTUPOBaHUS, 06beANHAOWMNA NH-
hopmauuio, NONYYEHHYIO U3 aHanm3a noToka ynpasneHus, ¢ MHpopMaLmen o TOM, Kakme nepemMeHHble CHUMTLIBAKTCA UK
3annCbIBAOTCA B Pa3/IMYHbIX YacTax koga. [JaHHblli MeTos No3BonseT NPpoBepsiTh:

- NepemMeHHble, KOTopble MOryT 6biTb CUATaHbI 40 MPUCBOEHNA UM 3HAYeHW. TaKyl CUTyauuio MOXHO WCKIOUNTD,
ec/in Bcerga npuceavBaTtb 3HA4YeHWe npy 06bABNEHWUN HOBOW NepeMeHHOiR;

- NepemMeHHble, 3anucaHHble HECKO/IbKO pa3, HO HecuuTaHHble. Takas cuTyauus MOXET yKasblBaTb Ha NPOMyLLeH-
HbIA KOgA;

- NepeMeHHble, KOTOpble 3anucaHbl, HO HUKOTA4a He cuMTbiBaloTCA. Takasa cuTyaums MOXeT yKasblBaTb U36bITOUHbIN
Ko,

AHOManNbHbIA NOTOK aHHbIX HE BCErAa HenmocpeacTBEHHO COOTBETCTBYET NPOrpaMMHbIM OWwnbKam, HO ecnm aHoma-
NNV UCK/IOYEHDbI, TO MaJIOBEPOSITHO, YTO KO OyAeT cofiepXartb OLUNOKN.

MoapobHoe onucaHne gaHHOro metoga/cpeactsa npueedeHo B [60], [152].

B.5.11 TecTupoBaHMe Ha CUMBOJIbHOM YPOBHEe

Lienb — gemoHcTpauus CoOTBETCTBMA MeXAY MCXOAHbIM KOAOM M cneundukaumei.

MpumeuaHune — Ccbika Ha AaHHblli MeToa/cpeacTBo npuBedeHa B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.8).

OnucaHue. MNepemMeHHble NpoOrpaMMbl OLEHMBAKOT NOC/e 3aMeHbl BO BCEX OnepaTopax npucBauBaHWs NeBOi ero
yacTu Ha npaByl. YC/IOBHble BETBM U LMK/bl MPeo6pasyloT B OyneBck/Me BblpaxeHus. OKoHYaTeNbHbl pe3ynbTaT npeg-
CTaBnsieT co60lii CUMBOJIBHOE BbipaXeHWe A1 KaXA0N NepemMeHHOol nporpaMmbl. DTO BblpaXeHune siBnsieTcs q)opMynoi
[ONA 3Ha4YeHusi, KOTOPOEe NporpaMmMa BbluMCAUNA Obl, NPU 3afaHuK peasnbHbIX AaHHbIX. OHO MOXEeT 6bliTb NPOBEPEHO MO
OTHOLUEHUIO K NpeanosiaraeMoMy BblpaXKeHUIo.

Takoe Mcnonb30BaHME CUMBOJILHOIO BbIMOSIHEHUSA TeCTUpoBaHUA ABNAETCA cuctemMaTtnyeckmum cnoco6om reHepa-
UMM TeCTOBbIX AaHHbIX ONA BeTBel 10rnKun nporpamMmmsbl. CumBOJIbHOE CpeacTBO BbINOJ/IHEHUA TECTUPOBaHUA MOXeT ObITb
BK/IIOYEHO B MHTErPUPOBAHHbIA KOMMIEKC MHCTPYMEHTaslbHbIX CPeACTB ANA BbINOMHEHWSA TECTUPOBAHUS 1 aHanM3a koga
3/1eMeHTa nNporpaMMHoOro obecneyveHus.

MoapobHoe onucaHve gaHHOro metoga/cpenctasa npuseneHo B [153], [154].

B.5.12 ®opmanbHOe gokKasaTenbCTBO (Bepudurkalms)

Llens — pokasaTenbCTBO NPaBUILHOCTM NPOrpaMMbl N0 OTHOLUEHUIO K HEKOTOPOW abGCTPakTHON Moaenu nporpam-
Mbl C UCMO/Ib30BaHNEM TEOPETUYECKMX N MaTeMaTuyecKknx Mo,qenel‘/“l n npaeuvn.

MpumeuvyaHne — CCbIIKM Ha AaHHbIN MeTog/cpeacTBo npuBedeHsl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuubl A.5 n A.9).

OnucaHve. TecTupoBaHne — pacnpocTPaHeHHbIi cnocob nuccnefoBaHUs NpPaBUIbHOCTU NporpaMmbl. OgHaKo nc-
yepnbiBalwllee TeCTUPOBaHNE 06bIYHO HELOCTUXKUMO BBUAY C/IOXHOCTU MpOrpamm, UMeKLMUX NpakTuyeckoe 3HavyeHue,
NMo3TOMY Takmm Cnocob6oM MOXET 6bITb UCC/ef0BaHa TOMIbKO YacTb BO3MOXHOIO MOBefEeHUs nporpammsl. HanpoTtus, npu
hopmanbHO Bepurkauum NpUMEeHsaT MateMaTtuyeckme onepaumm K MateMaTuyeckoMy npefcTaBneHnio nporpammbl,
4YTO6bI YCTAHOBMUTb, YTO NporpamMmMma BefeT cebs, Kak onpefeneHo 415 BCEX BO3MOXHbIX BXOAHbIX AaHHbIX.

Ana dopmanbHoil Bepudmkaumm cuctemsbl Tpebyetca abecTpakTHas Mogenb NnporpaMMbl U ee 3afiaHHoe noBefeHve
(1. e. cneundbnkauus), npegcraBneHHble Ha hopManbHOM sA3bike. Cneyndunkauns MoXeT 6biTb NMOMHON MM MOXET 6biTb
orpaHuyeHa onpejesieHHbIMU CBONCTBAMM NPOrpaMMbl:

- cBOlicTBaMU (DYHKLMOHA/IbHON KOPPEKTHOCTK (T. €. mporpamMma Ao/hkHa MpPOAEeMOHCTPUPOBATL OMpeneseHHY
PYHKLMOHANbHOCT);

- CBOWCTBaMM 6€30MacHOCTU (T. €. HEMPaBU/IbLHOE MOBEAEHME HUKOTAA He ByAeT MPOUCXOAUTb) U XMBY4YeCTu (T. €. B
KOHEYHOM cuyeTe 6yaeT BeCcTu cebsl npaBusibHO);

- CUHXPOHU3MPYOLWMMK cBONCTBamMK (T. €. co6bITMS, peanu3ylolwme noBefeHve, NPov3oiayT B onpegeneHHoe
Bpems).

PesynbtatoMm thopmancHoii Bepucukaumum sIBASIETCA OAHO3HAYHbIA BbIBOA O TOM, YTO abcTpakTHas MoAesb Npo-
rpaMMbl KOPPEKTHa Mo OTHOLWIEHUM K cnieumdukaumm 48 Bcex BO3MOXHbIX BXOAHbIX AaHHBIX, TO €CTb MOAeNb YA0B/ETBO-
psieT 3aflaHHbIM CBOWCTBaM.

OpHako nNpaBWIbHOCTb MOAENN HENOCPefCTBEHHO He [0Ka3biBaeT NPaBU/IbHOCTb (hakTUYeckoli nporpaMmmbl, no-
3TOMy fanee Heob6XoAuM Luar, KOTOPbIV AO/MKEH NokKasaTb, YTO MOAE/lb — 3TO TOYHaa abcTpakums hakTuyeckoin nporpam-
Mbl 4719 MOAENNPYEMbIX CBOWCTB. HeKkoTopble CBOMCTBA NporpaMMbl, NPeAcTaBsoWme NpakTMYecknin nHTepec, He MoryT
6bITb (POpMasibHO onucaHbl (Hanpumep, 60/bLUMHCTBO MPO6SEM CUHXPOHU3AUUU U MTAHUPOBAHUA WM CYObEKTUBHbIE
CBOIiCTBA, TaKkne Kak «SCHbI 1 NPOCTOV» NoNb30BaTeNbCKUA UHTepdhelic, uin nboe CBOMCTBO WK Leflb NPOeKTa, KOTo-
pble He MOryT 6bITb JIEFKO NpeAcTaB/ieHbl Ha hopMasnibHOM A3blKe). oaToMy hopManbHas Bepudukauus He NoSIHOCTbIO
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3aMeHsieT MoAennpoBaHue 1 TeCcTUpoBaHWe, HO 3aTO OHa AONOMHAEeT 3T MeToApl, obecneumBas WX Aokas3aTe/nbCTBOM
KOPPEKTHOCTW paboTbl Nporpammbl A5 BCEX BXOAHbIX AaHHbIX. MpuMeHeHne opManbHOW BepuduKkaLmm MOXeT rapaH-
TMPOBaTb KOPPEKTHOCTb abCTPaKTHON MOAEeN MporpaMmbl, a NPUMEHeHWe TeCTUPOBaHNA rapaHTUMpyeT, 4To hakTuyeckas
nporpammMa BegfeT cebs, Kak 0Xuaanoch.

Vcnonb3oBaHne chopmasibHON BepudukaLmm Ha ctagmm NPOeKTUPOBaHNS NO3BONSAET 3HAUYMTENbHO COKpaTUThL Bpe-
MS pas3paboTku nporpammbl 6narofaps 06HapPYXEHWUIO CYLLECTBEHHbIX OWMOOK M YNYLLEHUI0 Ha PaHHUX CTaAusiXx Npoek-
TUPOBaHMUA, TakMM 06pa3oM cokpallias Bpemsi, Heob6xo4MMOe Ha utepauum Mexay nNpoeKkTMpoBaHMemM ¥ TeCTUPOBaHMEM.

Pspg chopmanbHbIX METOAOB, NMPUMEHSIOLMXCSA Ha NpakTUke, onucaHbl B B.2.4: Hanpumep, CCS, CSP, HOL, LOTOS,
OBJ, BpemeHHas noruka, VDM n Z.

B.5.12.1 Tlposepka mogenu

MpoBepka mogenu — 3To MeToA A15 hopManbHON Bepumkaumn peakTuBHbIX U KOHKYPEHTHbIX cucTeM. 3ajasas
KOHEeYHOe COCTOSIHMEe CTPYKTYpbl, KOTOpas OnucbiBaeT NoBeAeHWe CUCTEeMbl, NPOBEPST CBONCTBO, 3anncaHHoe B BUAeE
dhopmynibl BO BpEMEHHOW N0TMKe, COOTBETCTBYET /I OHO CTPYKType. [l aBTOMAaTM4eckoro u ncyepnbiBatoLLero npoxoaa
BCEX COCTOSIHWI CTPYKTYpPbl MCNOMb3YOT adhdhekTBHbIE anroputmbl (Hanpumep, SPIN, SMV n UPPAAL). Ecnn cBoiicTBO
He y[l0BNeTBOpseTCs, TO reHepupyeTcs KOHTpnpumep. 3Ta npouegypa nokasbiBaeT, kak CBONCTBA HapyLlalTcs B CTPYK-
Type, U COAEPXMUT OYeHb MOJIE3HY MHAOPMAaLNIO A8 UCC/efoBaHUA cUCTeMbl. [TpUMeHeHne mMeToAa NPoBepkM Moaenu
no3BonseT 06HapyXuTb y60KO CKpbITble (NOABOAHLIE) OLIMOKW, KOTOpPbIEe MOTYT ObiTb HE O6GHapyXeHbl nNpy 06bIYHOM
KOHTPOJ1E U TECTUPOBAHUMN.

Heo6xo4MMO OTMETUTb, YTO METOA NPOBEPKN MOAENN NOJIe3eH NPU aHa/IM3e HIAHCOB CNOXHOW CTPYKTYpbl. OH MO-
XeT 6bITb NONE3eH 4718 HEKOTOPbIX NPUIOXKEHUA ¢ HU3KkMM YTB. OgHako Heo6XxoAuMO OblTb OYEeHb BHUMATE/bHbLIM, €CNn
B MPWIOXKEHMAX C BbICOKMM YTB CyLLECTBYIOT HIOAHCbI CIOXKHOI CTPYKTYpbI.

Mopgpo6Hoe onncaHne fgaHHoOro meTtoga/cpeacTea npueegeHo B [155]1—[158].

B.5.13 MeTpuKM CNOXHOCTU NPOrpamMmHOro obecnevyeHums

Llenb — nporHosupoBaHMe XapakTepuCTUK Nporpamm, MCXOAA W3 CBOWCTB caMuxX MpOrpaMm uan ux paspaboTku
6o npeabICTOPUn TeCTUPOBAHUSA.

MpumedyaHne — CcblIKM Ha faHHbIl mMeTog/cpencTBo npuBegeHbl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.9 n npunoxeHue B, Tabnuya B.19).

OnucaHue. [laHHbIMY MeTOAaMu OLEHMBAIOT HEKOTOPbIE CTPYKTYPHble cBolcTBa MO 1 ux oTHOWEHUA K TpebyeMbiM
XapakTepuctukam, Hanpumep, HaLeXHOCTU WU CMOXHOCTW. NS oueHKn 6O/bLIMHCTBA CpPeacTB TPebylTca nporpamm-
Hble MHCTPYMEHTbI. HekoTopble NPUMEHSIIOLMECA METPUKM MEePEYNCsIEHbI HUXE:

- TeopeTnyeckasa CMOXHOCTb rpada. dta MeTpuka MOXeT OblTb NMPUMEHEeHa Ha paHHEM 3Tane XXW3HEHHOro LuKna
ONA OLEHKN KOMMNPOMUCCHBIX peLueHnii 1 0OCHOBaHa Ha BeNIMUYMHE C0XHOCTM rpadha ynpasieHus nporpammbl, npeacras-
NIEHHOI ee UMKNOMaTNYeCKUM YUC/IOM;

- 4ncno cnocoboB akTMBU3ALMM HEKOTOPbIX NPOrPaMMHbIX MoAynen (LOCTYNHOCTb) — YeM 60/blie NPorpammHbIX
MoAynein MoXeT OblTb AOCTYMNHO, TEM A0/MKHA ObiTb 60/bLIAs BEPOATHOCTb UX OT/IALKH;

- Teopusi MeTpuk Xosncrtega. Mpu noOMOWM 3TUX CPEACTB BbIYUCAT A/IMHY MporpaMmbl NyTEM nofcyeta Konauye-
CTBa OnepaTtopoB M ONepaHAoB; faHHas MeTpuka faeT Mepy C/I0XHOCTU U pa3mepbl, KOTopble )OPMUPYIOT OCHOBY A1
CpaBHEHMWI Npu oLeHke ByayLmx paspabaTbiBaeMbIX Pecypcos;

- 4YMC/I0 BXOAOB U BbIXOAO0B Ha NPOrpamMHbIii Mogyb. CBegeHne K MUHUMYMY dncna ToYeK BXO40B/BbIXOA0B SB/SA-
eTcsa K/NYEeBO 0COOEHHOCTLIO METOA40B CTPYKTYPHOrO NPOEKTUPOBAHUSA M MPOrPaMMUpPOBaHUS.

Mopgpo6Hoe onucaHue gaHHOro meTogal/cpeacTsa npueegeHo B [159].

B.5.14 ®opmasibHble NMPOBEPKU

Llens — o6HapyxeHue owunbok B mogyne MO.

MpumeuyaHne — Ccbinka Ha gaHHbIi meTog/cpeactso npueegeHa B NTOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.8).

OnuncaHne. ®opmasnbHbIi KOHTPONb — 3TO CTPYKTYPUPOBAHHLIN Npouecc npoBepku martepuanoB o MO, KoTopblit
BbINOJIHAETCA KoNneramu paspaboTtuvka aTUX MaTepuasnos, A1 HAXOXKAEHUA OLNGOK U OKa3aHWsa NOMOLLM paspaboTunky
YyNydwmnTe MaTepuan. Pa3paboTumk He fO/MKEH MPUHUMATL YHacTus B NpoLecce KOHTPOJIA, KpoMe MHAOPMUPOBAHNS NpPo-
BEPAIOLMX Ha 3Tane Mx 03HaKoMJeHUs ¢ maTtepuanamu. PopmMasbHble NPOBEPKN MOTYT ObiTb BbINOMHEHbI AN1A KOHKpEeT-
HbIX 3nemeHToB [1O, co3gaHHbIX Ha N6ol ctagum XL, paspaboTkm MO.

MpoBepsLwme A0/MKHbI 03HAKOMUTBLCHA C NPOBEPSIEMbIMU MaTepuanaMy 40 BbIMNO/IHEHMA NPoBepku. Ponn npose-
psAloLWmMX B npoLuecce NPOBEPKN AO/MKHbI ObliTb ACHO onpeaeneHbl. Jo/mkHa 6biTb MOAroTOBAEHA NporpaMma MnpOoBEPKW.
JomkHbl 6bITb OnNpefenieHbl BXOAHbIE U BbIXOAHbIE KPUTEPUWM, OCHOBAHHblE Ha TpebyeMblX XapakTepucTukax afieMeHTa
MO. BxogHble KpUTEPUU — ITO Takue KpuTepum wam TpeboBaHus, KOTOpble AO/IKHbI 6biTb YA0BNETBOPEHbI 40 BbINOJHE-
HWS MPOBEpPKW. BbIXoAHbIE KPUTEPUN — 3TO TakMe KpUtepum uam TpeboBaHus, KOTOPble AO/MKHbI ObiTb YA0BNETBOPEHDI,
YTOObI CUMTATb NPOLLECC MPOBEPKM 3aBEPLUEHHBIM YCNELLHO.

B npouecce npoBepku ee pesynbTartbl AOKHbI ObiTb (DOPManbHO 3aMKCMPOBaHbl MOAEPATOPOM, PO/Sb KOTOPOro
[OJ/DKHA yNpoCTUTb npoBepky. Mo pesynbTatam NPOBEPKU BCEMWU MPOBEPSOLMMU AO/MKHO ObiTb AOCTUTHYTO coriacue.
OwnbKN AOMKHBLI BbITb pasfesieHbl Ha TpebyoLwme ncnpaBaeHns 40 NPUHATMA anemeHTa MO 1 Tpebyloluine ncnpasieHns
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K 3ajaHHOMY MOMEHTY BpeMeHu unu 3tany. [ocne 3aBeplleHnss NPOBEPKU BbISIBMIEHHbIE OLIMGKM AOMXKHbI ObITb Nepeaa-
Hbl pa3paboTuuky Ans nocrefylolero ucnpasneHnsl. B 3aBUCMMOCTU OT KOIMYECTBA U KOHTEKCTA BbISIBMIEHHbIX OLIMGOK
MoZepaTop MOXeT pelwnTb BONPOC 0 He06XoAMMOCTY NOBTOPHON NMpoBepkn matepmanos o MO.

Moapo6bHoe onucaHne gaHHOro metoga/cpeactea npueeneHo B [58]—[60], [160].

B.5.15 CKBO3HOW KOHTPO/b (MPOrpaMMHOro o6ecrneveHus)

Lienb — o6HapyxeHne HeCcoOTBETCTBUI Mexay cneuudukauuein n peanmsaymeii.

MpumeuyaHne — CcblIKa Ha JaHHbIN MeTog/cpeacTBo npuBegeHa B MTOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.8).

OnucaHne. CKBO3HOW KOHTPOJIb ABASETCA HedopMasibHbIM MEeTOAOM, BbINOMHAEMbIM pa3paboTUNKOM 3nemMeHTa
MO B NpuCYTCTBMM €ro Konner B uensax obHapyxeHmsa owmnbok B anemeHTe MNO. OH MOXeT 6biTb BbINOMHEH A8 KOHKpeT-
HbIX 3nemeHToB MO, co3gaHHbIX Ha /6o cTagum XKL, paspaboTku MO.

UTo6bl rapaHTupoBatb, 4to 3/3/M3 CB3C cuctema cOOTBETCTBYeT TpeboBaHWAM, 3afaHHbIM B cneuudgukaymm,
Heobxo4MMO uccnefoBaTb M OLEHUTb 3afaHHble B cneuyndukaumm yHKLMM 6e30nacHOCTM cucTeMbl. Jllobble COMHEeHWs,
CBfi3aHHble C peasv3aunein 1 Ncnonb3oBaHWEM CO34aBaeMOil CUCTEMbI, AOKYMEHTaslbHO 0QOPMASAIT B Lenax UX ganb-
Hellwero paspelueHns. B oTimume oT dhopmanbHO NpoBepkM B Npouedype CKBO3HOTO KOHTPONS paspaboTuvk npuHumaeT
aKTVBHOE y4yacTtue.

MoapobHoe onucaHne gaHHOro metoga/cpenctsa npuseaeHo B [58]—[60].

B.5.16 AHanun3 npoekTa

Llens — BbisBNeHne gedektos B npoekte MMO.

MpumeuvyaHne — Ccblika Ha AaHHbIA MeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue B,
Tabnuua B.8).

OnucaHve. Tof aHa/iM30M npoekTa MoHMMalT dopMasibHoe, AOKYMEeHTas/lbHO OOPM/IEHHOE, BCECTOPOHHEE U
cucTemartmyeckoe uccregobaHve npoekta MO B Lensx oueHKM TpeboBaHM K NPOEKTY U BO3MOXHOCTW NpoekTa yaoBneT-
BOPUTb 3TUM TpeboBaHMAM, a Takxe ANns onpegeneHns npobaem v npegoxeHuii o UxX peLlueHuto.

AHanu3 npoekTa fBNSeTCA CPeACTBOM OLEHKU COOTBETCTBUSA COCTOSAHUS MpOEeKTa BXOAHbIM TpeboBaHWAM, a Tak-
Xe CpeAcTBOM uAeHTUdUKauuy BO3MOXHOCTEN ANA ero fanbHeilwero ycoBeplleHCTBOBaHuA. [laxe ecnm paspaboTka
npoekta Ha atanax XL, BbINONHSAETCA yCMELHO, Y OCHOBHble KOHKPEeTHble MpPOeKTHble TpebGoBaHWA yA0BNETBOPEHbI, TO
aHanun3 npoekTa JO/IXeH ObiTb BbINOMHEH A/1A TOro, YTobbl KccnefoBaTb BCe MHTEPdENCHbIE acnekTbl; rapaHTupoBaTb,
YTO NPOEKT MOXET B6bITb BEpPUpULMPOBaH, YA0OCTOBEPUTLCS, YTO MPOEKT YAOBNETBOPSAET NPOEKTHbIM TPe6OoBaHUAM; rapaH-
TUMPOBaTb, YTO MPOEKT B HaMbosbLUEW CTeneHn yaoBneTsopseT TpeboBaHusaM 6e3onacHOCTU. Takoli aHann3 npefgHasHayeH
4Ns NpoBepKn pesysbTaToB paboTbl pa3paboTUMKOB M JO/HKEH pacCMaTpuBaTbCs Kak AeCTBUA MO NOATBEPXKAEHUIO U CO-
BEPLUEHCTBOBAHMWIO 3TUX pe3y/bTaToB.

UTo6bl 06HApPYXMTb HenpaBuibHoe nosefeHune MO (Takoe kak HenpeABUAEHHbIE NOCNEeA0BaTENIbHOCTN BbINO/HE-
HWS1 ONepaTopoB WM NIOTUKW, HEMpeAHaMepeHHble BbIXOAbl, HeNpaBWIbHaA CUHXPOHM3aLMS, HexenaTesbHble 4eiicTBuUs),
MOXeT OblTb UCNOb30BaH CTPOrNin METOA, NPOBEPKM, TAKON Kak «aHanu3 napasuTHbIX Lenew».

MoapobHoe onucaHne gaHHOro metoga/cpenctesa npuseaeHo B [55], [58]—[60].

B.5.17 MakeTnpoBaHue/aHnmauma

Lienlb — npoBepka BO3MOXHOCTW peann3almn CUCTeMbl NPU Ha/TMYMKN 3a4aHHbIX OTPaHNYeHwuid; yBA3ka nHTepnpeTa-
uum paspaboTumka cneumukauny CUCTeEMbl C ee NoTpebuTenem A8 UCKIIOYEHNS HENOHUMAaHUA MexXay HUMWU.

MpumeyaHne — CcCblIKMW Ha AaHHbIA meToa/cpencTBo npuBegeHbl B TOCT 34332.4—2021 (npunoxeHue b,
Tabnuusl 6.3 n b.5).

OnucaHve. BblgensawTcsa NOAMHOXECTBO CUCTEMHbIX (DYHKLMIA, OrpaHnyYeHnss n TpeboBaHusa K paboyunm napame-
Tpam. C NOMOLLbI0 MHCTPYMEHTOB BbICOKOTO YPOBHA CTPOAT MakeT. Ha gaHHOM 3Tane He TpebyeTca paccmaTpmsaTb orpa-
HUYEHNs, HanpvMmep, WCNoMb3yeMbI KOMMbIOTEP, A3bIK peanu3auun, 06bem Mporpamm, 06CyXMBaHUE, Ha4EeXHOCTb U
[OCTYNHOCTb. MakeT OLEeHUBAIOT MO KpUTEpUsIM NOTpebuTens, n B paMkax 3TON OUeHKM MOryT 6biITb MOANMULMPOBAHBI
cucTeMHble TpeboBaHus.

MoapobHoe onucaHne gaHHOro metoga/cpeactsa npueeneHo B [56].

B.5.18 MogennpoBaHue npouecca

Llenb — TecTMpoBaHne OyHKLMMN NPOrpaMMHO CUCTEMbI BMECTE C ee UHTepdelicamn BO BHELLIHEM OKPYXEHUU, He
Jonyckas mMoaudukauny peasnbHOro OKpy>XeHus.

MpumeuyaHne — CcCbiIIKM Ha AaHHbIN MeTog/cpeacTBo npuBedeHbl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.7; npunoxenue b, Tabnuya 6.3 n npunoxenne B, Tabnvybl B.7 n B.13).

OnucaHne. Co3gaHne cucTembl TOSIbKO ANA Leneil TecCTupoBaHus, NMUTUPYIOLLE noBejeHne ynpasnsemoro 060-
pygosaHua (YO).

ViMntaumss MoxeT 6biTb OCyL,EeCTB/IEHA TO/IbKO MpPOrpamMmMHbIMK cpegcTBamu nnm6o coyetannem MO m AC. OHa
OOJDKHA:

- obecneuntb BXOAHbIe AaHHble, 3KBUBA/IEHTHbIE TEM, KOTOpble peannsyloTcsa Ha peanbHoli ycTtaHoBke YO;
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- pearmpoBaTb Ha BbIXOAHble pe3yfbTaTbl TecTUpoBaHua MO cnocob6om, TOUHO OTpaxalwWwmm 06beKT ynpaBneHus;

- UMETb BO3MOXHOCTb /19 oneparopa BBOAUTL BXOAHbIE AaHHble, YTOObI 06ecneynTb Nobble BO3MYLLLEHUSA, C KOTO-
pbIMW AO/DKHA CNpaBuUTbCSA TecTupyemas cuctema.

Korpa Ttectupyetca MO, To mogenunpyTca 3agaHHblie AC € X BXOAHBIMU U BbIXOAHLIMW AaHHbIMUN.

Moapo6HOe onncaHne faHHOro meTogal/cpeacTsa npueegeHo B [161].

B.5.19 TpeboBaHuA K peanmsauunm

Llenb — ycTaHOBMeHVe AeMOHCTPMpPYEeMbIX Tpe6OBaHUIA K PyHKLMOHNPOBaHUIO cuctemsl MMO.

MpumeuyaHne — Ccbisika Ha AaHHbIR mMeTog/cpencTBo npumBegeHa B MOCT 34332.4—2021 (npunoxeHue B,
Tabnuua b.6).

OnucaHue. BbINONHAOT aHanM3 kak CUCTeMbl, Tak U cneuudukaunini Tpe6osaHuin kK MO gna cneundmkaunum seex
06LUNX N KOHKPETHBIX, ABHbIX N HEABHbIX Tpe6oBaHuii K PyHKLMOHNPOBAHUIO.

Kaxpoe Tpeb6oBaHme K PyHKLMOHMPOBAHWIO aHaN3npyIoT Mo oYepean 418 TOro, YTo6bl OnpesesninTh:

- KpUTEpPWM YCNEeLWHOCTN pe3ynbTaTa, KOTopbli cnefyeT nosayynTb;

- BO3MOXHOCTb MONIyYEHUSA MEPbl KpUTEPUS YCNELHOCTH;

- NOTEHLMaNbHYI0 TOYHOCTb Takux pesynbTatoB U3MepeHus;

- 3Tanbl MNPOEKTNPOBaHNA, Ha KOTOPbIX 3TU pe3y/ibTaTbl UISMEPEHNA MOTyT ObITb OLEHEHbI;

- 3Tanbl NPOEKTMPOBAaHNSA, Ha KOTOPbLIX MOFYT ObITb NOJYyYEHbl 3TW Pe3ynbTaTbl U3MEPEHWA.

3arem aHanM3npyT LenecoobpasHoCTb Kaxaoro TpeboBaHusa K OYHKLVMOHUPOBAHUIO A5 NOYyYEeHUs Cnucka Tpe-
60BaHU K (DYHKLMOHNPOBAHMIO, KPUTEPMEB YCNELIHOCTU pe3yfibTaTa U BO3MOXHbIX Pe3ynbTaToB uamepeHnin. OCHOBHbIMYU
LensmMun SBNATCA:

- yCTaHOB/EHNE, UYTO Kaxoe TpeboBaHMe K XapakTepucTukam CBA3aHO XOTA 6bl C OAHUM U3MEpPEHUEM;

- BbI6GOp (rge 3TO BO3MOXHO) TOUHbIX U 3(PPEKTUBHBIX Mep, KOTOpPble MOrYT 6biTb UCMO/b30BaHbl HA CaMbIX PaHHUX
cTagmsax paspaboTku;

- cneyundpmkauma BaXHbIX U hakyNbTaTMBHbLIX TPeOOBaHUI K XapaKTepucTMkaMm W KpUTepusMm YCMelHoCTU pe-
3ynbTara;

- UCnosb3oBaHne (N0 BO3MOXHOCTU) NPUMEHEHUSA OAHOIO U3MEpPEHUA AN HEeCKO/IbKUX TpeboBaHU K xapakTepu-
CTUKaM.

Mopgpo6Hoe onucaHue faHHOro meToga/cpefcTsa npueeneHo B [56).

B.5.20 MopgenupoBaHue peanunsauumn

Llenb — rapaHTupoBaHue Toro, 4To paboyas NPOM3BOAUTE/IbLHOCTb CUCTEMbI AOCTATOYHA AN YAOBNETBOPEHMSA
cneumuuMpoBaHHbIX TPe6GOBaHUIA.

MpumevyaHne — CcCblIKM Ha faHHbI meTog/cpeacTBo npuBegeHbl B TOCT 34332.4—2021 (npunoxexue b,
Tabnuubl 6.2 n B.5).

OnucaHue. Cneundurkaunsa TpeboBaHnii BKIOYaET B ceb651 TpeboBaHMA K NPOMYCKHON CMOCOBHOCTU M peakuumn KOoH-
KPETHbIX (PYHKLWA, BO3MOXHO, B COYETAHWU C OFPaHUYEeHNsMU Ha MUCNO/Mb30BaHWe O6LMX CUCTEMHbIX pecypcos. lMpepa-
NOXEHHbIA NPOEKT CUCTEMbI CPAaBHUBAIOT C YCTAHOB/IEHHbIMU TPeboBaHMAMMN NOCPEACTBOM:

- CO34aHWsA MOAENN MPOLLECCOB CUCTEMbI U UX B3aUMOLENCTBUiA;

- onpegeneHns MCnosb3yeMbiX KaxibiM NPOLECcCOM pecypcoB (Bpems mpoleccopa, nosoca nponyckaHus kaHana
CBA3M, 06BEM NaMATU U T. N.);

- onpejeneHns pacnpeeneHns 3anpocoB K cMCTeME NpU CPefHUX U HauXyALINUX YCNOBUSX;

- BbIUYMC/IEHNA CPEAHUX U HaNUXYALWMNX 3HAYEHWUA BE/IMYMH MPOMNYCKHOW CMOCOGHOCTU M BPEMEHU OTKAMKA AJ/18 KOH-
KPEeTHbIX DYHKLMWIA CUCTEMBI.

[Nns NpocTbIX CUCTEM MOXEeT oka3aTbCA AOCTaTOYHbIM aHa/IMTUYeckoe pelleHue, Torga kak Ans 60/ee CoXHbIX
cuctem 60s1ee NOAXOAAWMM A1 NONYYEHUSA TOYHBIX PE3yNbTAaTOB AB/IAETCA CO3[aHue MOAENN CUCTEMBI.

Mepep AeTanbHbIM MOAENVMPOBAHMEM MOXET ObiTb MCMNOSIb30BaHa 60/1ee npocTas NpoBepka «blaKeTa pecypcos»,
npu KOTopoii cymMupytoT TpeboBaHNUs K pecypcam Al Bcex npoueccoB. Ecnv cymma 3Tmx TpeboBaHuii K cucteMe npeBbl-
LaeT BO3MOXHOCTN CNPOEKTMPOBAHHON CUCTEMbI, NPOEKT CUMTAIOT HE peanusyembiM. [laxe B cydae, eCnm nNpoekT npo-
XOAWT 3Ty NPOCTYIO NPOBEPKY, MOAENNPOBAHMNE BbIMO/IHEHMS MOXET NokasaTb, YTO UMEKTCS C/IULIKOM 60/bLUNe 3a4,ePXKK/
1 BPEMeHa OTK/IMKOB MPOMCXOANAT M3-3a HeJocTaTka pecypcoB. A8 MUCKIOYEHUSA Takol CcUTyaunm UHXEHepbl YacTo npo-
eKTUPYIOT CUCTEMBI, B KOTOPbIX UCMO/b3YeTCA TONbKO YacTb (Hanpumep 50 %) 06Lmnx pecypcoB A1 YMeHbLUEHUSA BEPOAT-
HOCTW HexBaTKN pPecypcoB.

Moppo6Hoe onucaHve faHHOro MeTofal/cpefctea npueegeHo B [56).

B.5.21 lMpoBepka Ha KpUTUYECKue Harpysku/ctpecc-tectTupoBaHue

Llen — npoBepka TecTupyemoro o6bekTa Npu UCKIIYMTENBHO BbICOKOW Harpyske Ana AeMOHCTpauuu Toro, 4YTo
TeCTMpYyeMbIii 06bEKT BYAET SIETKO BblAEPXKMBATL HOPMasIbHYI Pabouyto Harpysky.

MpumeyaHne — Ccbisika Ha gaHHbIl mMeTog/cpeactBo npueedeHa B TOCT 34332.4—2021 (npwnoxeHue b,
Tabnuua b.6).
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OnucaHne. CyluecTByeT MHOXECTBO TECTOB A/1 MPOBEPKM Ha KPUTMUYECKME Harpysku wam cTpecc-TecTupoBaHue,
Hanpuwvep:

- ecnn pabota o06beKTa NPOUCXOAMUT B pexume ynopsafov4eHHOro onpoca, To 06bekT TeCTMPOBaHUA nojasepraercs
ropasfio 60/1bWNM BXOAHbIM U3MEHEHUSAM B €UHULYY BPeMEeHU, YeM NPU HOPMasIbHbIX YC/IOBUSAX;

- ecnun paboTta 06bEKTa NPOMCXOANUT MO 3anpocaM, TO YUC/I0 3anNpoCoB B eAUHMLY BPEMEHU A8 TECTUPYEMOro 06b-
eKTa yBe/im4yMBaeTCs Mo CPaBHEHUIO C YMC/IOM 3anNpoCOoB NPV HOPMAsibHOM pexume paboTbl;

- ecnn obbem 6asbl AaHHbIX UIPaeT BaXHYH PO/b, TO 3TOT 06BbEM YBE/IMUYMBAKOT OTHOCUTENBLHO ee ob6bema npu
HOPMasibHbIX YCNOBUSX;

- MMeWLLNe pellatllee BANSAHWE YCTPOCTBA HacTpamBaloT Ha CBOM MaKCUMaslbHble CKOPOCTWM WM caMble Masible
CKOPOCTW COOTBETCTBEHHO;

- AN 3KCTpeMasibHbIX TeCTOB BCe (hakTopbl, MMelLWmne pellarllee BAMAHME, MO BO3MOXHOCTU, BBOAAT O4HOBpe-
MEHHO B rpaHU4YHble YCOBUS.

[Nnsa ykasaHHbIX Bbllle TECTOB MOXET OblTb OLEHEHO NOBEfEHNE BO BPEMEHW TeCcTUpyeMoro oobekta. MoryT 6bITb
TaKke uccrefoBaHbl U3MEHEHUS HArpy3Ku 1 NpoBepka pasMepoB BHYTPEHHUX BydepoB 1 fUHaMUYeCcKuX nepemMmeHHsbIX,
CTEKOB M T. M.

B.5.22 OrpaHnyeHusa Ha BpeMs OoTBeTa U 06beM namsTu

Llenb — obecneyeHne COOTBETCTBUSA CUCTEMbI TPEOOBaAHUAM K NapaMeTpaMm BpemeHu U namsaTu.

MpumeuvyaHne — CcblIKa Ha AaHHbIN MeToa/cpeacTBo npusegeHa B NTOCT 34332.4—2021 (npunoxeHue b,
Tabnuua b.6).

Onucanve. Cneyudumkayms TpebosaHunin k 3/3/M3 CB3C cucteme n MO BkAoYaeT B cebsa TpeboBaHWUS K NnamsaTu
N BPEMEHU BbINONHEHUS CUCTEMOW KOHKPETHbIX (PYHKLWA, BO3MOXHO, COBMECTHO C OrpaHUYEeHUAMU Ha UCNOJSb30BaHue
06 MX CUCTEMHbIX PECYpCOB.

[JaHHblli MeTod NPUMEHST AN OonpefenieHns pacnpefesieHns 3anpocoB Mpy CPeAHUX U HanuxXy[LuX YCNOBUSIX.
PaccmatpuBaemblii meTog TpebyeT OUEeHKN UCMNOb3yeMbIX PECYPCOB M 3aTpayeHHOr0 BPEMEHU Kaxaon yHKuuel cucte-
Mbl. Takme oueHKN MOryT 6bITb MOMYUYEHbl Pas/IMyHbIMK cnocobamu, Hanpumep, CpaBHEHWEM C CyLLeCTBYIOLEen cuctemoni
UM MakeTUpOBaHMEM W AafibHELNM CPaBHEHUEM BPEMEHU peakuunn ¢ KpUTUYECKMMU cMcTEMaMU.

B.5.23 AHanui BnunaHuA

Llenb — onpefeneHne BAUSHUSA, U3MEHSIOLWLEro UM pacLuMpsIoLLero NporpaMMHy0 CMCTEMY, KOTOPOMY MOTYT Noa-
BEpratbCsl Takxe 1 gpyrne nporpaMMHbie MOAYNM B AaHHO NPOrpaMMHOl cucTeme, a Takke Apyrue CUCTEMbI.

MpumeuyaHne — CcblIKa Ha JaHHbIA MeToa/cpeacTBo npusBegeHa B MOCT 34332.4—2021 (npunoxexue A,
Tabnuua A.8).

Onucaxuve. Mepep BbiNOSIHEHMEM MogudUKauun unn pacwmpervem MO cnepyet onpefenuTb BAUAHWE MOAUU-
Kauuin unm pacwmpeHuin Ha MO, a Takxe onpefennTb, Ha Kakue nporpaMMHble CUCTEMbl WM MPOrpamMmmHble MOAYAu 3TO
nosnuser.

[Janee npuHuMaloT pelleHne 0 MOBTOPHOI BepudmKaumm NporpaMMHoOi cuctembl. OHO 3aBUCUT OT yucia noaBsep-
THYBLUMXCS BO3AENCTBMIO NPOrPaMMHbIX MOAYNel, NX KPUTUYHOCTU W XapakTepa n3MeHeHwli. Bo3MOXHbIMY peLueHnsamu
MOTYT 6bITb:

- NOBTOPHAas NPOBEPKA TONIbKO U3MEHEHU NPOrPamMMHOrO MOAY/S;

- NOBTOPHAasa NpoBepka BCeX NOABEPrHyBLUNXCA BO3LENCTBUIO NPOrPaMMHbIX MOAYNei;

- NOBTOPHAasA NpOBepKa BCel CUCTEMBI.

Moapo6HOe onuncaHne AaHHOrO meToga/cpeAcTBa npuseAeHo B [162].

B.5.24 YnpaBneHue KoHurypaumei nporpaMMHOro obecnevyeHums

Lienb — obecneyeHne cornacoBaHHOCTU pe3ynbTaToB PaboTbl rPynn, OTBETCTBEHHbIX 3a OXUAaeMble pe3ynbTaTbl
pa3paboTku, MOCKOSIbKY 3TV pe3ynbTaTbl MeHsTCA. B obuiem cnyyae ynpasrieHue KoHdurypauvein npuMeHuMo K pas-
paboTtke kak AC, Tak u MO.

MpumeuyaHne — Ccblka Ha AaHHbIi MeToa/cpeactBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.8).

OnucaHve. YnpaBneHue koHgurypaunen MO npepctaBnsieT coboli MeTos, MCNoNb3yeMblii B TeYeHWe BCeli paspa-
60Tk (cMm. TOCT 34332.4—2021, nyHKT 6.2.3). Mpun ero npyumeHeHun TpebyeTca foKyMeHTanbHoe odopM/ieHne paspa-
BOTKM KaXKOoW BEpCUM, KaXKA0ro 3Ha4YMMOro pesynbTara KaXx[on Bepcumn, KakAol B3anMOCBA3N Mexay pesynbTatamu pas-
NNYHbIX Bepcuii. MoydyeHHas AOKyMeHTauus no3BosseT pas3paboTumky onpenenaTb, Kak BAUSET Ha Apyrue pesynbrarhbl
N3MeHeHne oAHOro Moayns (0CO6eHHO OAHOro M3 ero 3fIeMeHToB). B yacTHOCTW, cMcTeMbl UK MOACUCTEMBI MOTYT ObiTb
HafeXHO CKOMMOHOBaHbI (CKOH(UIypMpOBaHbl) U3 COrNacoBaHHbIX HAGOPOB Bepcuii Mofyeil.

Moapo6Hoe onucaHne AaHHOro metoga/cpeacTsa npusedeHo B [59], [60], [163].

B.5.25 PerpeccuoHHOe noaTBepXaeHue COOTBETCTBUSA

Llenb — rapaHTupoBaHue TOro, YTo 060CHOBAaHHbIE BbIBOAbI CAENaHbl U3 PErPECCUOHHOI0 TECTUPOBAHMS.

MpumeuvyaHne — CcblIKa Ha JaHHbIA MeTog/cpeacTBo npuegeHa B MOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.8).
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OnucaHue. lMonHOe perpeccUoHHOe TecTupoBaHuWe 60/bLIOA UM CNOXHON cUCTEMbl 06bIYHO TpebyeT 60/bLUNX
ycunuii n pecypcos. Mo BO3MOXHOCTU XenaTeflbHO OrpaHnynTbL perpeccroHHoe TeCTUpOBaHUe, OXBATUB TOMIbKO CUCTEM-
Hble acnekTbl, NPeAcTaBNAWMe B AaHHbIi MOMEHT OCHOBHOW MHTepec AnA paspabartbiBaemoli cuctembl. B Takom ua-
CTUYHOM perpeccUoHHOM TECTUPOBaHUM BaXKHO MMETb YeTKOe NoHMMaHue 061acTu NPYMEHEHUsT 3TOro YacTUYHOIO TecTu-
poBaHus 1 caenaTb CTPOro 060CHOBaHHbIE BbIBOAbI O TECTUPYEMOM COCTOSIHUM CUCTEMBbI.

MoapobHoe onucaHne AaHHOro metofalcpefcTsa npueefeHo B [145).

B.5.26 AHumauuna crneundmnkaunm n NPoOeKTUpPoBaHnA

Llenb — ocyuiecTsneHne sepudukaummn MO nocpeAcTBOM crcTeMaTUYECKON NpoBepku crneundukauum.

MpumevyaHne — Ccbisika Ha pgaHHbIn mMeTog/cpeacTBo npuBedeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.9).

OnucaHue. [insa onpefeneHns nosefeHns KOHeYHoro ncnosHumoro MO paccmaTtpusaloT npegcrasneHune MO Ha 60-
Nlee BbICOKOM YpOBHe abcTpakunu, YeM UCNOMHAEMbIR kof (Hanpyumep, cneuudukanmio nnm onucaHne npoekra). Mposep-
Ky aBTOMaTtu3npyrT KaknM-To 06pa3om (B 3aBUCMMOCTU OT (DOPMbl U BO3MOXHOCTEW npefcTaBneHus abetpakuum 6onee
BbICOKOTO YPOBHS) ANA MMUTaLMN NOBEAEHWS U pe3ynbTaToB ncrnonHsemoro MO. OAHMM M3 NPYMEHEHWA 3TOro noaxoAa
ABNSAETCA reHepupoBaHmne TeCTOB («OpPakysi0B»), KOTOpble MOryT ObITb BMNOCNEACTBUM NPUMEHEHbI K ncnonHsemomy Mo
AN aBTOMaTu3auuMy B HEKOTOPOI CTeneHu npouecca TecTupoBaHus. [pyroe npuMeHeHwe — 3TO aHMMmauus Mnosib3oBa-
TeNbCKOro nHTepdeiica, on1a Toro, YTo6bl HETEXHUYECKME KOHEUYHble NoMb30BaTeNn Morivm 6osnee AeTanbHO NOHATL CMbIC/
cneyundmkaLmm, ¢ KOTOpoil paboTarT paspaboTunkm MO. ITo ob6neryaeT B3auMogencTene mMmexay paspabdotunkamm MO un
KOHEYHbIMW M0JIb30BaTENAMMN.

Mopgpo6Hoe onncaHne faHHOro meTogal/cpeacTsa npueBeaeHo B [164].

B.5.27 TecTupoBaHue, OCHOBaHHOe Ha Mojesnin (reHepaumsa TecToB)

Llenb — ob6ecneyeHne acheKTMBHON aBTOMATUYECKON reHepaLun TeCcTOBbIX MPUMEPOB M3 MOAENE CUCTEMbI U
c034aHns HabopoB TECTOB C BbICOKOI BOCNPU3BOANMOCTbIO.

MpumevaHne — Ccbinka Ha AaHHbIR meToga/cpencTBo npuBegeHa B NOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.5).

OnucaHune. B meTofe TecTupoBaHus, OCHOBaAHHOM Ha mogenu (MBT), ucnonb3yeT MOAXOL «YEPHOro AluKa», B
KOTOpOM 06LiMe 3afjayn TeCcTUpOBaHUSA, Takne Kak reHepaums TectoBoii KombuHaumm (TCG) u oueHKa pesynbTaToB Te-
CTMPOBaHUA, OCHOBaHbl Ha Mogenu Tectupyemoli (npuknagHoli) cuctemsl (SUT). Kak npaBuno, HO He Bcerga, AaHHble O
cUCTeMe U1 NnoBejeHue MNosb30oBaTesii CMOAENNPOBaHbl C UCMO/Ib30BaHNEM METOA0B KOHEYHbIX aBTOMaToB, MapKOBCKUX
npoueccos, Tabnuy, peweHnid 1 T. N. Kpome Toro, TeCTMpoBaHMe, OCHOBAHHOE Ha MoAenun, MoxeT 6biTb 06beANHEHO C
M3MepeHnem TeCTOBOrO OXBaTa Ha YpPOBHE UCXOAHOr0 KoAa, a (PyHKUMOHaNbHbIE MOfeny MOryT 6bITb OCHOBaHbI Ha Cyllie-
CTBYIOLLEM WMCXOAHOM KoZe.

TecTuposaHue, OCHOBaHHOEe Ha mofenun, obecneyvBaeT aBTOMaTUYECKYIO reHepaLumnio 3 PEKTUBHBIX KOHTPO/bHBIX
npumepos/npoueayp, UCNoNb3yss MOAEN CUCTEMHbIX TpeboBaHM 1 3aAaHHOl (PYHKLMOHAIbHOCTW.

Tak Kak TecTUpoBaHMe — O4YeHb [0POroli npouecc, cyuwlecTByeT 60/bLIOK CNPOC Ha aBTOMaTuU4eckue cpepcrsa
reHepauuy TectoB. Mo3TOMy HanpaB/ieHWe TeCcTMPOBaHUSA, OCHOBAHHOE Ha MOAE NN, B HACTOALWMA MOMEHT akTUBHO UC-
cnepgyeTcsi, 1 co3faeTca 60/blUOEe YACAO [OCTYMHbIX CPeACTB reHepauuy TeCToBbIX KOMOUHALMA. 3T cpefcTBa 06bIYHO
dhopMupyoT TECTOBYHO KOMOMHALMIO M3 MOAENN NOBEAEHWUS CUCTEMbI, rapaHTMpys Mpu 3TOM, 4TO ByAyT YAOBMETBOPEHSI
TpeboBaHMA oxBaTa AMarHoCTUKOMN.

Mogenb siBNsieTca abCTpaKTHbIM YaCTUYHbIM MpeAcTaBfieHnemM Tpebyemoro noBeAeHuss TeCTUPYeMOl CUCTEMbI.
W3 aToit Mmogenu hopMupytoT NpUMepsbl TECTOB, Co3faBast abCcTpPaKTHY TECTOBY KOMBUHaLMIO. V3 3TOn abCTpakTHONI Te-
CTOBOI KOMOGWHALMMW BbIAENAOT KOHTPO/bHbIE MPUMEPbLI U NMPOBEPAIOT cMCTEMY. KpOoMe TOro, 3aTv KOHTPOJ/IbHbIE NPUMEpbI
MOTYT 6bITb TaKXXe MCNONb30BaHbl A1 NPOBEPKN U MOAENN CUCTEMbl. MeTof TecTMpoBaHUsA, OCHOBAHHbLIA Ha mogenu, ¢
reHepauueli TecToBoli KOM6UHALMN OCHOBAH Ha MCNO/Ib30BaHNW hopMasibHbIX METOAO0B MU TECHO CBA3aH C HUMU, MO3TOMY
pekomeHauumn no ero NPMMEHeHU0 aHanornMyHbl pekoMeHgauvam no YMB: Ans BbICOKMX YPOBHel NOMHOTLI 6e3omnacHo-
ctn (YMNB): ansa 6onee Bbicokux ¥YMNb — «OP» (0c060 pekoMeHA0BaHHbIN), ANs HU3KMX YNB — npuMeHeHne He TpebyeTcs
«L= =»,

B obuwem cnyyae MeToA COCTOMT M3 Habopa creayrLwmx A4encTeuii:

- co3faHne mogenu (M3 CUCTEMHbIX TpeboBaHU);

- reHepauus oxugaemMbiX BXOA0B;

- reHepauus oXxXumgaemMbiX BbIXOOB;

- BbINOJ/IHEHNE TECTOB;

- CpaBHeHMe hakTUYeCKUX pesysibTaToB C OXMAAEMbIMU BbIXO4aMU;

- BbI6Op AanbHenwmnx geinctenii (M3MeHeHne MoAenu, reHepaums fanbHellnx TeCTOB, OLeHKa HadexHocTu/Kkave-
ctea MO).

Ana nosyyeHus TeCTOB MOTYT 6biTb MCMO/ML30BaHbI Pas/iMyHble MeTOAbl U CpeAcTBa NpeAcTaBieHns Mofenein no-
BeJleHNs nonb3oBartensa/cucTemsl, Hanpumep:

- Tabnnupbl peLLeHuid;

- KOHeYHble aBTOMaTbl;
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- hopmanbHble rpaMMaTUKy;

- uenn Mapkosa;

- AnarpaMmmbl COCTOSIHWIA;

- AoKa3aTeNbCTBO TEOPEM;

- flornyeckoe nporpaMmMypoBaHne € OrpaHNYeHUsMH;

- MoZeNnb NPOBEpPKY;

- MOAennpoBaHne Ha CYMBOJIbHOM YPOBHE;

- UCMO/Ib30BaHNe Mofeny NoToka COoObITUIA;

- napasnfenbHble nepapxmyeckme KOHeYHble aBToMaTbl A4/19 TECTUPOBaHUSA pPeakTUBHbIX CUCTEM WU T. 4.

TecTupoBaHue, OCHOBaHHOE Ha MOAENW, C HeAaBHWUX NOpP LeneHanpasfeHHO MUCMOMb3YT B 061acTsAX, KPUTUUHBIX
ans 6esonacHocT. OHO NO3BOMISIET HA PaHHUX CTaAMsIX BbISIBUTb HEOAHO3HAYHOCTM B cneuudukaLmm n npoekre, ob6e-
cneumBaeT BO3MOXHOCTb aBTOMaTW4YeCKW reHepupoBaTb MHOIO HENOBTOPSEMbIX 3(P(eKTUBHbLIX TECTOB, OLEHUBaTb pe-
rPECCUOHHbIA HAabop TECTOB M OLLEHMBATb HAAEXHOCTb M KayecTBo 1O, a Takke obneryaTb 06HOBNEHNE HAGOPOB TECTOB.

MoapobHoe onucaHve faHHOro metogal/cpenctsa npuseneHo B [165]—([173].

B.6 OueHka pyHKLNOHaNbHO 6e30nacHOCTM

MpumeyaHune — COOTBETCTBYIOLWME METOALI U CPeACTBa CM. Takxe B b.6.

B.6.1 Tabnuubl pelweHnin (TabaunLbl UICTUHHOCTN)
Lenb — obecneyeHune ACHbIX U COrnacylowmnxcs cneymdukaunii 1 aHanmsa CRoXHbIX SI0TMYECKUX KOMOUHAaLMA 1
NX OTHOLLIEHWIA.

MpumeuyaHne — CcblIKMW Ha AaHHbIA MeToa/cpeacTBo npuBedeHbl B TOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A.10 n npunoxeHune b, Tabnuua b.7).

OnucaHve. B gaHHOM MeTofe MCNONb3YKT GUHapHble Tabnuvubl ANS TOYHOTO ONUCAHWSA NIOTUYECKUX OTHOLUEHWI
Mexay 6yneBbiMU NMepeMeHHbIMY NPorpaMmsi.

Wcnonb3oBaHue Tabnuny 1 TOYHOCTb MEeToAa MO3BOJIMAN MPUMEHUTL €ro B KayeCTBe CpPefCTBa aHan3a C/I0XHbIX
NIOTNYECKUX KOMOBUHALWI, BbIP@XEHHbIX B ABOUYHbIX KOAAX.

PaccmatprBaeMblii MeToA AOCTATOYHO /1IEeTKO NogaaeTcs aBTomMarmsauum, No3TOMy ero MOXHO MCMOob30BaTh B Ka-
yecTBe cpefcTBa crneyuduKaunumy CUCTeM.

B.6.2 NccnepoBaHue onacHOCTM M paboToCNOCO6HOCTM NporpamMmmHoro obecneveHnss (CHAZOP, FMEA)

Liens — onpegeneHune yrpo3 6e3onacHoOCT B NpegaaraemMoli Uan CyLecTByloLLeli CUcTeMe, X BO3MOXHbIX NMPUUKH,
nocneacTBuii U peKoMeHAyeMbIX AeACTBUA N0 MUHUMU3ALMN BEPOATHOCTU UX NMOSABAEHUS.

OnucaHwue. Mpynna cneunanucToB B 06/1aCTU CO34aBaeMON CUCTEMbI MPUHUMAET yyacTue B CTPYKTYPHOM aHanuse
npoekTa cucTembl B X04e psfa 3an/aHMpoBaHHbIX CoBellaHuii. OHM paccMaTprBaloT Kak peanusauntio @yHKLMIA npoekTa
CUCTEMbI, Tak 1 cnocobbl paboTbl CUCTEMbl Ha MNpakTvke (BKIO4Yas AeWCTBMA MepcoHana u npouenypbl 3KcnayaTauuu
cucteMbl). PykoBoguTens rpynnbl CNeunanncToB MHULUMUPYET ee y4aCTHUKOB pacno3HaBaTb NOTEHUMasbHble 0nacHoCTU
M ynpaenseT 370N npoueaypoil, onncbiBas KaXAyl 4acTb CUCTEMbl B COYETAHUU C OTAE/bHbIMU K/OYEBbIMU C/I0BaAMMU:
«OTCYTCTBYeT», «b0fiee», «MeHee», «4acCTb Lefioro», «6onble yem» (WM «Tak Xe, Kak U») U «nHadye yem». Kaxpgoe
NpMMEHMMOe YC/I0BUE UM PEXMM OTKasa paccMaTpuBaeTCs C TOUKM 3peHWUs peann3yemMocTu, NPUYNH BO3HWKHOBEHWS,
BO3MOXHbIX NOCNeACTBUIA (NOABASETCS M ONACHOCTL), cnocoba yCTpaHeHns 1, B C/lyvyae yCcTpaHeHus, Bbibopa Hanbonee
uenecoobpasHoro metoja.

WccnepoBaHve onacHOCTEW MOXET BbIMOMHATLCA Ha pasHbiX CTaAusx pa3paboTku NpoekTa, ogHako Hambonee ad-
(heKTMBHbIM Takoe nccnefoBaHne MOXET ObiTb Ha HayaslbHbIX CTafUAX C TeM, YTOObl Kak MOXHO paHblue MOBAUATL Ha
OCHOBHbI€ peLleHns No NPOEKTUPOBaHMI0 1 paboTocnoco6HOCTH.

MeTtog HAZOP co3gaBancs ANs NPoOM3BOACTBEHHbIX MPOLLECCOB ¥ TpebyeT mMoaudmkauun npyu ero npuMeHeHun
kK MO. bbinn npeanoxeHsl pasnuyHbie npoussofHsle metogel (Computer HAZOPs — «CHAZOPS»), KoTopble CONpoBO-
XOANNUCb HOBbIMW PYKOBOAALLMMU MaTepuanamu u/unu peanvsosbiBany Cnocobbl CUCTEMATUYECKOTO 0XBaTa CUCTEMHOM
N NPOrPamMMHON apXUTEKTYp.

Moapo6Hoe onuncaHne AaHHOrO MeToga/cpeacTsa npusedeHo B [109], [174], [175].

B.6.3 AHann3 0TKa3oB Mo 06uel NpuynHe

Llens — onpepeneHvie BO3MOXHbIX OTKA30B B HECKOJ/IbKUX CUCTEMAX WM HECKOMIbKUX NoAcucTtemax, KoTopble MoryT
CBECTW K HYJIO npeumMyLiecTsa U36bITOYHOCTU U3-38 OLHOBPEMEHHOIO MOAB/IEHNA OAHUX W TEX Xe OTKasoB BO MHOIMX
4acTaX CUCTEMBI.

MpumeuvyaHne — CcblIKa Ha JaHHbIA MeToa/cpeacTBo npuBegeHa B MOCT 34332.4—2021 (npunoxeHune A,
Tabnuua A.10).

OnucaHve. B cuctemax, opueHTUpPOBaHHbLIX Ha 6e3onacHocTb 06bekTa (CB3C cuctemax), 4acTo MCMOb3YHT U3-
6bITO4HOCTL AC 1 MaXXOPUTapPHbIA NPUHLMN FO/1I0COBaHWA. OTOT NOAXOA WCKOYaeT cryyaliHble OTKasbl B KOMMNOHeHTax
nwm nogcucteMmax AC, KOTopble MOryT MOMeLlaTb KOPPEKTHOM 06paboTke AaHHbIX.
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OfHaKo HeKoTopble OTKa3bl MOryT OKa3aTbCsi O6LMMU ANS1 HECKOSIbKUX KOMMOHEHTOB UM nogcucteM. Hanpumep,
ecny cuctema ycTaHoB/MEHA B OAHOM NOMELLEHUN, TO HEA0CTaTKU BEHTUIALUM MOTYT CHU3UTb NpeumyLiecTsa U36bITou-
HOCTW. 3TO MOXEeT oKa3aTbCH BEPHbIM U ANA APYTMX BHELWHWX BAWAHWIA Ha cucTemy (Hampumep, noxap, 3atonsieHwue,
3/1eKTPOMAarHUTHbIe BO3AENCTBUSA, TPeLMHbl B MaHesnsx u 3emneTpsiceHne). Cuctema MOXeT ObiTb Takke NojBepXeHa
BO34€eCTBUSAM, OTHOCSLLUMCS K ee (DYHKLIMOHUPOBAHMWIO 1 3KcnlyaTaummn. No3ToMy BaxHO, UTOObI B paboUmnX MHCTPYKLUSX
OblIM NPEeAYCMOTPEHbI afleKBaTHbIE 1 XOPOLIO 3a40KYMEHTMPOBaHHbIE Npoueaypbl N0 PYHKLMOHNPOBAHUIO U 3KCNyaTa-
LM CUCTEMbI, a 06CNyXMBatoLWMii NepcoHan 6bi1 XOpOoLWOo 06yYeH.

BHYTpeHHME NPUYMHBI TakKe BHOCAT 60/bLLUOIA Bkias B 06LLee YMC/10 0TKa30B. VX OCHOBOI MOTyT ABAATLCS OLWNGKN
NPOEKTUPOBaHUS 0BLUX UM UAEHTUYHBIX KOMNOHEHTOB U UX MHTEpdelicoB, B TOM YMC/e U yCTapeBLUNX KOMMNOHEHTOB.
AHann3 oTkasoB No o6Lieli NpUYMHEe MPUMEHAIOT Takke ANS OTbiCkaHuA aedekToB B cucteme. K metogam aHanusa oT-
Ka30B Mo o6Lleli NpuyYnHe OTHOCATCSA: obLiee ynpaB/fieHne KayecTBOM; aHa/n3 NPOEKTOB; Bepudmkauus n TecTrupoBaHue
He3aBMUCUMOW Tpynnoii; aHanu3 peasibHbIX CUTyauuid, NONYYEHHbIX M3 ONbiTa PaboTbl aHaNOrMYHbIX cuctem. OfHako 06-
nacTb MPUMEHEHNS TaKOro aHanunsa BbIXOAUT 3a paMku Tobko AC. [laxe ecnu pasHble NporpaMMbl UCMOJb3YHOT B pasHbIX
KaHanax M30bITOYHbIX CUCTEM, BO3MOXHA HeKoTopas OOWHOCTb B MPOrpamMMHbIX NoAxXoA4ax, KoTopasi MOXeT MPUMBECTU K
pOCTYy 0TKa30B Mo 06uWein npuurHe (Hanpumep, owmnbkM B 06LLen cneyndurkaymm).

Ecnn oTkasbl no obuieli NpuyMHe He MOSIBASKOTCS TOYHO B OAHO U TO X€ BPeMsi, TO AO/KHbl 6biTb NPeAnpuUHATHI
Mepbl NMPefoCTOPOXHOCTU NMyTeM CpPaBHEHWS MeTOAO0B, MPUMEHSEMbIX B Pa3/iMuHbIX kaHanax. lNpu 3TOM NpumeHeHue
KaX[oro mMeToga [O/MKHO MPUBOANTL K OGHApYXeHUI0 oTkasa 0 TOro, kak OH OKaxeTcs o6wWum Ans Bcex kaHanos. Mpu
aHasM3e 0TKa30B Mo 06Lel NpuyMHe criefyeT UCMNOoNb30BaTb 3TOT NOAXOA.

Moapo6bHOe onncaHne faHHOro meToga/cpeacTsa npueegeHo B [176].

B.6.4 CTPYKTYpHbIe CXeMbl HaAEXHOCTN

Llens — mogenupoBaHue B hopme anarpaMm Habopa cobbiThii, KOTOpble A0/MKHBI MPOUCXOAUTb, U YCNOBUIA, KOTO-
pble [O/MKHbI GbITh YAOBETBOPEHbI A5 YCNELIHOIO BbINOMIHEHWS Onepauuii cUCTEMbI UK 3aaad.

MpumeyvaHne — Ccbinka Ha AaHHbIR meTogd/cpencTBo npuBegeHa B MOCT 34332.4—2021 (npunoxeHue A,
Tabnuua A. 10).

OnwucaHue. [laHHbIi MeTOoA No3BofseT chOpMMPOBaTb MapLUPYTHYH KapTy, COCTOALYI0 U3 6/0KOB, MHWUIA 1 No-
TMYECKMX nepexofoB. Takas MapLlpyTHasi kapTa HauvHaeTcs OT OfHOM CTOPOHbI AuarpaMMbl U NPOXoAuUT Yepes 6oKu
1 Nornyeckme nepexofbl [0 APYroil CTOPOHbI Anarpammbl. Bnok npeacrtaBnset co6oii ycnoBue unm cobbiTre. MapLupyT
NPOXOANT Yepes Hero, ecnn yCaoBMe UCTUHHO UM COObITUE NMPOM30LWIo. Korga mapLuipyT NOAXOAWT K 1OTMYecKoMy nepe-
Xofly, TO OH NPOAOJHKAETCS, €C/N BbINMOMHAETCA KpUTEpuiA nornyeckoro nepexoga. Ecnu maplupyT gocturaeTt Kakoin-nnéo
BEPLUNHbI, TO OH MOXET MPOLO/MKATLCA MO BCEM WCXOASALMM U3 Hee nMyTsaMm. Ecnau cyuiecTByeT Mo MeHblieli Mepe OfuvH
yCneLwHbIi MapLupyT yepes BCl guarpaMmy, TO Lefb aHanm3a cuntaeTcs AOCTUTHYTON.

Mogpo6Hoe onucaHue faHHOro meToga/cpefcTsa npueeneHo B [75], [77].
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MpunoxeHune I
(cnpaBo4HOE)

MeToabl U cpeacTBa 419 NPOEKTUPOBAHUA Cneumnanin3npoBaHHbIX MHTErpasibHbIX CXeM

B HacTosiwemM npunoxeHun npuBegeH 0630p METOAOB M CPEeACTB, Ha KOTopble AaHbl cebinkn B FTOCT 34332.3. B Hem
TaKke npuBefeHbl CCbIJIKN HA UCTOYHWUKN C Bosiee NOJSIHLIM ONUCaHNEM 3TUX METOAOB U CPeACTB. HacToslee nNpuioxeHue
He LO/KHO paccMaTpmBaTbCs Kak NMOHOE WU UcuyepnbiBatoLLee.

MpumeyaHune — MNpu npoektupoBaHun 3/3/M3 CB3C cneunanns3npoBaHHbie WHTErpasibHble CXeMbl 06bIYHO
He MPOEKTUPYIOT, 3a WUCK/IHYEHWEM YHUKa/bHbIX C/yyYaeB. [laHHOe NpuNoXeHWe BKIKYEHO B HACTOAWMMA cTaHgapT Ans
TOro, 4TOObLI NPEefOCTaBUTbL MPOEKTUPOBLLUKY AOMOSHATE/IbHbIE CBELEHNSA, HEOOXOAUMbIE eMy A/19 CO3HATE/IbHOIO 3akasa
pa3paboTkn unu Bbibopa cneunann3vpoBaHHbIX WHTErpasibHbIX CXeM, NPUroAHbIX ONA MPUMEHEHUS B KOHKPETHOR npo-
ekTupyemoin 3/3/M3 CB3C cucrteme.

1 OnucaHue npoekTa Ha a3blke (V)HDL

Lienb — dhyHKLMOHa/IbHOE OMNMcaHne TeXHNYECKMX CPELCTB Ha A3blKe BbICOKOro ypoBHSA, Hanpumep, VHDL vnu Verilog.

OnucaHne. A6CTpakTHOe (DYHKLMOHaNIbHOe onucaHue npoekta AC OCYyLLeCTBAAIT Ha A3bIKE BbICOKOrO YPOBHS,
Hanpumep, VHDL wnaun Verilog. cnonb3yemblii S13blK AO/MKEH 06ecneynBaTb BO3MOXHOCTbE (DYHKLMOHAIBHOTO W/unn npu-
knagHoro onucaHma AC u go/mxeH 6biTb abcTparnpoBaH OT 6onee no3gHuX getaneii peanusauuu. MNMOTOKU AAHHbIX, YC-
NOBHbIE Nepexoabl, apudyMeTuyeckme u/mnm nornyeckue onepawlmm Ao/MKHbl 6biTb peasin3oBaHbl C UCNONb30BaAHUEM NpU-
CcBamMBaHWA Ha3HauyeHuWs W1 onepaTtopoB fA3blka onucaHus AC 6e3 pyyHoro npeobpas3oBaHUsA B NIOTMYECKUEe BEHTU/IbHblE
CTPYKTYpPbl NpUKNagHON 616IMoTeKu.

MpumeuyaHne — [AnA NPOCTOTbl «(PYHKUMOHASILHOE ONMCaHNEe TEXHUYECKUX CPEACTB Ha S3blke BbICOKOTO YpPOB-
HA» fanee 6ygeT o6o3HayeHo kak (V)HDL.

Moapo6bHoe onucaHne gaHHOro metoga/cpenctsa npueeaeHo B [177].

.2 BBOA ONUCaHUi cXem

Llenb — dyHKUMOHaIbHOE OnMcaHne KOMMOHYEMOl CXeMbl NPW ee NpeACTaBEHNN HA YPOBHE JIOTMYECKUX 31EMEH-
TOB U/ MakpocoB 6UMGIMOTEKM MOCTaBLYMKA.

OnuncaHne. OnucaHme yHKLMOHANBHOCT KOMMOHYEMOW cxembl hopMupyeTcs npu BBOAE OMNWCaHWUiA CXeM W CBS-
3ell Mmexgy Humn. ®yHKUMIo, KOTopas fO/MKHa ObiTb peann3oBaHa, KOMMNOHYT (CO6MpaloT) M3 31eMeHTapPHbIX JIOFMYEeCKUX
CXeM, Takmx Kak «U», «fN», «HE», a Takke MakpoCOB, COCTOSALLUX W3 CMOXHbIX apuhMETUYECKUX U TOTUYECKUX (DYHK-
LWiA, KOTOpble 3aTeM COeAMHSIIOT Mexay co6oli. CnoxHble PYHKUNOHANbHbIE CXEMbI AO/DKHbI BbITb MEPAPXUYECKM LEKOM-
no3npoBaHbl 1 MOTyT 6bITb NPeACTaBIEHbl HA PA3/INYHbIX MEePaPXNYECKN CBA3AHHbIX PUCYHKaxX. MexcoeauHeHNs A0/MKHbI
ObITb YHWKa/IbHO OnpeAeneHbl U UMETb KOHKPETHbIE MMEHa CUTHa/I0B MO BCeN mepapxmn. Hackonbko 3TO BO3MOXHO, He-
06x04MM0o n3beratb MCMNOb30BaHNSA F106aNbHbIX CUTHAN0B (METOK).

I3 CTpyKkTypHO€E onucaHune

Lienb — CTpYKTypUpOBaHUE ONUCaHus OYHKLMOHAIbHOCTU CXEMbl BbIMO/HAOT TakUM CNoco60M, YTOObl OHO 6bISIO
Nerko BOCNPUHUMAEMO, TO eCTb, YTO6bI (DYHKLUMUA CXEMbI MOrNa GbiTb MHTYUTUBHO MOHSATA M3 ONMcaHWs 6e3 NpuBieYeHus
MOAENNPOBaHMS.

MpumeuyaHne — CMm. Takke B.2.7 npunoxeHus B.

OnucaHve. Onucanve PYHKLUNOHaNBLHOCTM cxeMbl hopmupytoT Ha a3bike (V)HDL nnu BBogom onucaHus cxewm. Pe-
KOMeHZAyeTCs NIerko y3HaBaemasi Mofy/ibHasi CTpykTypa. Kaxablli Mogynb [O/mKeH 6biTb peann3oBaH OOHUMM U TeM Xe
cnoco6oM ¥ fo/MKeH 6biTb ONMCaH Tak, YTOObI MOXHO Gbl/I0 NIEFKO MOHSATL BCe ero noAdyHKuMn. PekoMeHayeTcsi CTporo
pasgenaTb onucaHve peannsyemMon yHKLMU 1 OnucaHme CTPYKTYpPbl Ha YPOBHE MEeXCOeWHEHW, TO eCTb Moay b, pea-
NN3yemblli U3 HECKOMbKUX APYTUX NOAMOAYEN, AOKEH codepxXaTb TONbKO ON1caHne MeXcoeAMHEHWA 3Tux nogMmoaynei
N He JOMKEH COAEepXaTb ONUCAHME NOTUKU CXEMbI.

4 CpeacTBa, NpoBepeHHble B 3KCnyartaumv

Llens — npumeHeHve cpefcTs, MPOBEPEHHbLIX Ha NpakTuke, 418 NpefoTBpalleHns cMcTeEMaTUUYECKMX OTKa3oB Mnpu
YCMOBMUM, YTO 3TN CpefCcTBa AOCTATOYHO A0/1T0 M YCMNELIHO NPUMEHSNINCL B Pa3/IMYHbIX MPOEKTax.

OnucaHve. BONbLIMHCTBO UCMOMb3YeMbIX CPeAcTB Aa pa3paboTkm CYIC 1 noneBbIXx NporpaMmMupyemMbiX BEHTUSb-
HbIX MaTpul, (MMBM) BkIOYaeT B cebs C/I0XHOE NporpaMmMHoe obecneveHne, KOTOPOe He MOXET cunTaTbCa paboTatowmnm
6e3 Kaknx-nnbo ownboK, a Takke AOBOSIbHO YacTo OWMNGBKU MOTYT BO3HWUKHYTb BCNEACTBME HENpaBWU/bHONM aKcnyaTaumm
Takmx cpefcTs. MNoatomy ansa paspabotkm CAC m MMBM Heo6xo4nmo Mcnosib3oBaTb TO/ILKO CPeAcTBa C aTpMOYTOM «Npo-
BEPEHO Ha npakTuke». 3TO noapasymeBaeT:

- NPYIMeHeHne CpeACcTB, KOTopble NCNO/b30Bannch (B conoctaBumoii Bepcun MO) B TeueHne ANWTENBHOTO nepuoga
BpeMeHu 1am 60MbWMM YACNOM MNoJib30BaTesnieil B pas/inyHbiX NPOEKTax Takoi Xe C/OXHOCTH;
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- Hanmumne y Kkaxaoro paspa6otunka CYC/MMNBM onbiTa paboTbl C 3TUMKU CPEACTBAMU B TEUEHME NPOAO/IKUTESNbHO-
ro nepuoga BpeMeHu;

- NPUMeEHeHMEe 06LLENCNOSb3YEMbIX CPEACTB (COOTBETCTBYIOLMM 4YMC/AOM MO/b30BaTefneil) Tak, 4tobbl 6bina fo-
CTynHa MHopmauuma 06 M3BECTHbIX OTKasax OT BCex Mosib3oBaTesieil (B Npouecce ynpas/ieHUs BEPCUSIMU CO «CMUCKOM
ownboK»). ITa MHopMauusa Ao/HKHa ObiTb ObICTPO MHTErpupoBaHa B NPOLECC MPOEeKTUPOBaHWMA, YTOObI NMOMO4YbL M36e-
XaTb CUCTEMATUYECKNX OTKA30B;

- MPOBEPKY LeNOCTHOCTM BHYTPEHHUX CpeAcTB 6asbl AaHHbIX U NMPOBEPKY AOCTOBEPHOCTU [aHHbIX, YTO MOMOXET
n3bexarb OWMBOK AaHHbIX, NOyYaeMbIX M3 6a3bl faHHbIX. CTaHAAPTHBIMU MHCTPYMEHTaMU MPOBEPSIOT COrNMacoBaHHOCTb
BHYTPEHHel 6a3bl faHHbIX, HanpuMmep, HENPOTUMBOPEUNBOCTb AaHHbLIX, NOMYYEHHbIX B pe3ynbTate paboTbl CPeACTB CUH-
Tesa, ¥ NoMy4YeHHbIX B pe3ynbTarte pa3melleHust n Tpaccuposku (place-and-route-tool), Ans pa6oTbl € YHUKA/IbHBIMU faH-
HbIMW.

MpumevyaHune — MpoBepka HENPOTUBOPEUMBOCTM — 3TO 06si3aTeNIbHAA (PYHKLMS UCMOMb3YEMOro CpeacTea, U
pa3paboTunk Ha Hee BAMsieT clab6o. Mo3TOMy, €C/U CYLLEeCTBYeT BO3MOXHOCTb PY4YHOW MPOBEPKM HEMpPOTUBOPEUMNBOCTH,
pa3paboTumnK JOMKEH afeKBaTHO ee MUCMo/b30BaThb.

5 MogenunpoBaHue Ha A3blke (V)HDL
Llens — hyHKUMOHaIbHAs NpoBepKa CXeMbl, onucaHHoli Ha a3bike (V)HDL, cpeacTBamMu MOAEnnpoBaHus.

MpumeyvaHne — Cm. Takke .6 npunoxeHus rI.

Onucanune. MpoBepKy YHKLUM OCYLLECTBAAIOT C NOMOLLLI0 MOAENMPOBAHUA BCEl CXEMbl UK KaXA0ro NoAMOAYIS.
Mogenb Ha asbike (V)HDL o6HapyxuBaeT nocriefoBaTelbHOCTb BbIXOJ0B, Bbl3BaHHYI BHYTPEHHUM WU3MEHEHWEM COCTO-
SHUIA CXeMbl B pe3y/ibTaTe MPUMEHEHWsI BXOAHbIX CTUMY/OB. MpoBepka 0GHAPYXEHHO BbIXOAHON Moc/nefoBaTelbHOCTY
MOXeT 6bITb BbIMO/IHEHA NMGO NyTEM NpefBapuTesibHOM NOCNen0BaTeNIbHOCTU BbIXOAHbLIX CUTHANOB («d)opMa BOJHbI»),
MBO creunansHon cpeaoii, U3BECTHOM KaK «UCMbITaHU CTEHA», KOTOPbIA yCTaHaBIMBAKOT B NPOLECce NPoeKTUPOBaHMS.
Onsi o6ecneyeHnst NosyYeHns NPaBUbHbIX PE3YNbTaTOB Y MacKMPOBaHWS OLIMG0YHOTO BPEMEHHOTO NOBEAEHUsI CUTHANO0B
(B WMHaX v TpacCcMpoBKax C TPEMS! YCTOMUMBLIMU COCTOSIHUAMM), KOTOPOEe MOXET 6biTb BbI3BAaHO OLUIMGKOK MoaenvpoBa-
HUS, BbIGUPAIOT MOAE/b, KNACCUMULMPYEMYIO KaK «MPOBEPEHHYI0 B SKCMyaTaLums.

6 dyHKUMOHa/IbHOE TECTUPOBaHVE Ha YPOBHE MoAayns
Llenb — hyHKLMOHaNbHOE TECTUPOBAHNE «CHU3Y-BBEPX».

MpunmeyaHune — Cwm. Takke I.5, 13 npunoxenus I.

OnwucaHue. MpoBepKy peannayemoit yHKLMN OCYLLEeCTB/IAT, HanpuMep, NOCPeACTBOM MOAE/IMPOBAHUSI Ha YPOB-
He Moaynen. VcnbiTyeMblii MOgy b MHCTANNPYIOT B TUMUYHON BUPTYasIbHOW TECTOBON cpefe, U3BECTHOW Kak «CTeHA» Wt
CTUMYMPYIOT TECTOBOM CXEMOWA, cofepxallelica B koge. VcnbiTyeMblii MOAYb MHCTA/I/IMPYIOT B TUMINYHYIO BUPTYaslbHYIO
TECTOBYH Cpefly, M3BECTHYK KaK «UCMbITaTe/lbHbl CTEHA», U MOAENUPYHT TECTOBOW CXEMO, copepxallelica B Koge.
TpebyeTcs AOCTATOYHO BbICOKWUIA OXBaT Yka3aHHOM (PyHKLMK, BKAKOYAA BCe OCOOble criyyau, eCnM OHW CyLLecTBYHOT. AB-
ToMaTMyeckasi MpoBepKka BbIXOAHOW NocnefoBaTeNbHOCTU MO KOAY «WCNbITATENBHOrO CTeHAa» A0/kHa 6biTb 6onee npu-
OPWUTETHOW MO CPaBHEHMWIO C PYYHOI NMPOBEPKOWA.

7 ®yHKUMOHa/IbHOE TECTUPOBAHWE Ha BEPXHEM YPOBHE
Llens — npoBepka Bcei cneunanmanpoBaHHOW UHTerpanbHoi cxembl (CUC).

MpnmeyaHune — CMm. Takke .8 npunoxeHus rI.
OnucaHune. 3agaya 3Toro Tecta — nposepka Bcen CUC.

I8 dyHKUMOHalbHOE TeCTUpOBaHMe BO BHELLUHel CUCTEMHOW cpefe
Lienb — npoBepka 3afaHHON (pyHKL MW, BCTPOEHHON B CUCTEMHOE OKPYXEHNE.

MpnmeyaHune — Cwm. Takke .7 npunoxeHus TI.

OnucaHne. ITUM TECTOM NPOBEPAOT BCO PYHKUMOHANIBbHOCTL CUC B ee cUCTEMHOIi cpefe, Hanpumep, CO BCEMU
APYTMMW KOMMOHEHTaMU, KOTOpblE Pacno/fIOKEHbI HA MeyaTHbIX nnaatax WaM B Apyrux mecrtax. MogenvmpoBaHue BCEX CO-
OTBETCTBYIOLLMX KOMMOHEHTOB Ha mevaTHoi nnate u mogenvposaHue CUC, Ha ocHoBe ee MOAENW, A/ NPOBEPKK KOp-
PEKTHOI (YYHKUMOHANBHOCTM PEKOMEHAYeTCs NMPOBOAMTL C YY4ETOM CUTHaMIoB CUHXPOHU3auuu. MonHoe yHKLMOHaNbHOe
TECTMPOBaHWE BK/OUAET Takxe TecTupoBaHue Modynell, KOTopble CTAHOBATCS akTWBHbLIMW TO/IbKO BO BPEMSI OTKasa.

r.9 OrpaHWYyeHHOE UCMO/Ib30BaHNE aCUHXPOHHbLIX CTPYKTYP

Llenb — npegoTBpalleHne TUNUYHLIX NPO6/IEM CUHXPOHU3ALMM B MPOLECCE CUHTE3a, NpeAoTBpalleHne HeoaHo-
3HAYHOCTU B NpoLecce MOAEMPOBAHUS U CUHTE3a, CBS3aHHbIX C TPYAHOCTSMM CO34aBaeMoil Mofenn, NpoekTMpoBaHue
TECTUPYEeMOCTH.
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OnucaHne. ACUHXPOHHbIE CTPYKTYpbl, hopMupyroLime Takne curHanbl, kak YCTAHOBKA n CBPOC, nNocTpoeHHble
Ha KOMOGMHATOPHOW Norvnke, YyBCTBMTE/bHbI K Npouedype cuHTesa. B pesynbtate moryT hopMMpoBaTbCs CXeMbl, cO34a-
Iowmye MMNysbCHblE NOMEXU WAn cpabaTbiBatowme OT MHBEPCHOW CUHXPOHM3ALMK, 1 NO3TOMY UX Heo6xoAnMo usberatb.
Taknme Npo6aembl NPU CO34aHUN MOAENN He MOTyT ObiTb MHTEPNPETUMPOBaHbI AO/HKHBIM 06pa3oM CpefacTBamMu CUHTE3a,
YTO NPUBOAUT K HEOLHO3HAYHbLIM pe3y/ibTaramM Nnpu MOAEIMPOBaHNN aCUHXPOHHbLIX CTPYKTYP. Tak Kak aCUHXPOHHbIE CTPYK-
TYpbl ABASKOTCA NJIOX0 TECTUPYEMbIMU WU HETECTUPYEMbIMK BOBCE, TO 3P(PEKTUBHOCTL OXBaTa TeCTamu Npu 3aBOACKUX
NCMbITAHNAX WIN TECTUPOBAHUS B PEXWUME OHMaiH cHuxaeTcs. [103TOMy pekoMeHAyeTCcsi peann3oBbiBaTb MOSHOCTLIO
CUHXPOHHYIO CUCTEMY C OFPaHUYEHHbIM YUC/IOM CUHXPOCUTHANO0B. B cnctemax ¢ MHOroasHo CMHXpOHM3auunen Bce CUH-
XpOCUTrHasIbl AO/DKHbI BbITb CHOPMUPOBAHBI U3 OAHOIO LEHTPas/IbHOro reHepaTopa CUHXpPOCUrHasios. CUHXPOHMU3aLMIO Ha
BXO4E NocnenoBaTesibHOCTHOM MOMMKU BCerga cnepyeT OCYLecTBASATb TONIbKO CMHXPOCUTHA/IOM, KOTOPbI He COAepXuT
KOMOUHATOPHOM Norvkn. Bxoabl nocnefoBaTefibHOCTHLIX SYEEK aCMHXPOHHbIX CTPYkTyp YCTAHOBKA n CBPOC Bcerga
[O/KHbI ObITb 06ecneyveHbl CUHXPOCUrHanamm, KoTopble He cofepXaT KOMOMHALVOHHOM NOrMKN. YCTPOICTBa, 3ajatlme
curHasibl YCTAHOBKA 1 CBPOC, cneflyeT CUHXPOHU3MPOBATh C MNOMOLbIO ABYX TPUITEPOB.

10 CUHXpOHM3aLnsa OCHOBHbIX BXO40B M ynpas/ieHne MetactabusibHOCTbIO

Llenb — npegoTBpalleHe HEO4HO3HAYHOro NoBeAeHNs CXeMbl B pesysibTaTe HapyLleHWs BpeMEH YCTaHOBKM U Mpo-
MEXYTOYHOIO XpPaHeHus.

OnucaHune. BxogHble cUrHasnbl OT BHELIHUX NepuepuitHbiX YCTPOWCTB ABNAIOTCA OObIYHO ACUHXPOHHLIMU U MOTYT
NPOM3BO/ILHO M3MEHSATb CBOE COCTOsiHMe. HemocpeAcTBeHHas 06paboTka TakMX CUTHaMOB BbIMO/HAETCS CUHXPOHHLIMU
afiemMeHTaMu nocnefoBaTeNbHOCTHbIX cxem CUC/MIMNBM. Hanpumep, ucnonb3oBaHue TPUITEPOB BedeT K HapylLleHuto
BPEMEHW YCTAHOBKM M MPOMEXYTOUYHOIO XpPaHeHus, YTo NPpUBOAUT K HEMpeAcKasdyeMblM HapyLleHUAM B CUHXPOHM3aLMn 1
dyHKUMOHanbHOM nosefeHun CUC/MTMBM. 3To MOXeT npuMBecTu K MeTacTabuiibHOCTU anemeHTa namsaTtu. Moatomy, 4To-
6bl M36exaTb PYHKUNOHANIbHON HEOQHO3HAYHOCTU, KaXAbl/i aCMHXPOHHbIA BXOAHON CUTHAN JO/MKEH OblTb CUHXPOHN30BaH
CMCTEeMO cuHXpoHu3aumm ASIC. PekoMeHayloTca cnegylolwmne mepsbil:

- BXOAHblE CUTHa/bl cnefyeT CUHXPOHW3UPOBAaTb ABYMS MNocnefoBaTe/lbHbIMU 31eMeHTaMy namsatn (Tpurrepamm)
VN HEKOTOPOI 3KBMBA/TIEHTHOWN CXEMOW, YTOo6bl JOCTUTHYTb MpeAckasyemMoro hyHKLMOHaNbHOTO NoOBeAeHus;

- KaXfAblli aCUHXPOHHbIA BXOAHOW CUrHan cnefyeTr o6s3aTeflbHO CUHXPOHM3MPOBaTb CNOCOG0M, OnpefefieHHbIM
Bbllle, TO eCTb KaXbll aCUHXPOHHbIV CUTHAN cnefyeT CUHXPOHU30BaTb TOIbKO OT OA4HOM Takol CXeMbl CMHXPOHU3auuu. B
c/lyyae HeobXo4MMOCTU BbIXOZ, CXeMbl CUHXPOHM3ALUN MOXET ObiTb UCMOJb30BaH A/19 MHOXECTBEHHOIO A0CTYNa;

- TaKyl0 CXeMy CWHXPOHM3auuu crnefyeT UCNoNb3oBaTb A5 MNPOBEPKM YCTOWYMBOCTM CUTHA/IOB napassiefnibHow
LUMHbI 1 YNPaBAATb COrTacOBAHHOCTbIO AaHHbIX B TOUKE BbIGOPKU.

11 lMpoekTnpoBaHWe TeECTUPYEMOCTU

Lenb — npefoTBpalleHne HeTecTUpyeMbIX UN MI0X0 TeCTUPYeMbIX CTPYKTYp, 4TOGbl 06ecneynTb BbICOKUI ypo-
BEHb TECTOBOrO OXBaTa MpPW 3aBOACKNX UCMbITAHUAX WK TECTUPOBAHNUA B PEXNME OHMaliH.

MpumeuyaHne — Cm. Takke 31 npunoxeHua I

Onucaxune. MNMpPoOEKTOM MO TECTUPOBAHMIO HEO6X0AUMO YNPaBnsATb NyTEM MU3GeraHus:

- ACUHXPOHHbIX CTPYKTYP;

- 3allleN0K 1 TPEX COCTOSIHWIA CUTHAIOB HA MUKPOCXEME;

- normueckux «M», nornyecknx «M» Ha NPOBOAHbLIX COEANHEHNUSX U U3GLITOYHOI NOTMYECKUX 3/IEMEHTOB.

Kom6uHaumoHHas rny6uHa BCMoMOraTesibHbIX LEeneil urpaeT BaxHyl posib B MPOLECcce TECTUPOBaHWSA. TecToBas
KoM6UHaLUWs, Heo6xoAMmas AN MOSIHOTO TeCTMPOBAHUSA, SKCMOHEHLUMaNbHO Bo3pacTaeT ¢ KOMGUHALMOHHON rNy6uHOM
uenu. Mo3ToMy CXeMbl C BbICOKO KOMBUHALMOHHOM FNy6UHOI NA0X0 TECTUPYIOTCS afeKkBaTHbIMW CpeacTBamu.

Mpy noaxoae, OPUEHTUPOBAHHOM Ha MPOEKTMPOBaHME TECTUPYEMOCTU, rapaHTMpyeTCs, UTO TpebyeMblii TeCToBbIi
oxBart 6yaeT A0CTUTHYT. MOCKONbKY (hakTUUeCKnil TECTOBLI 0XBAT MOXET 6bITh ONPEAEeH Ha OUeHb NO3AHel cTaammn npo-
Llecca NpoeKTUPOBaHWs, HeAoCTaToOuHOEe BHUMAaHWE K npo6iemam «MNpoekTMPOBaHUS TECTUPYEMOCTH» MOXEeT NPUBECTN K
CYLLLECTBEHHOMY YMEHbLLEHUIO AOCTUXMMOro TECTOBOrO 0XBarta M yBe/smueHnto o6bema pabor.

MprumMmeuyaHne — TecToBblli OXBaT 06bLIYHO ONpeaensieTcst NPOLEHTOM 06HAPYXEHHbIX KOHCTAHTHbLIX 0TKa30B.

12 Pa3bueHune Ha moaynv
Llenb — onucaHne mMoaynei, peannsyowmx yHKLUN CXEMbI.

MpumeyaHne — CMm. Takke B.2.8, B.2.9 npunoxerHus B u .3 npunoxenua I

OnucaHue. MpUMEHAIOT CTPOroe pasfesieHne NoJHOM (OYHKLMOHAIBHOCTM MO pa3/IniHbIM MOAYNAM C OrpaHUYeH-
HbIMU OYHKLMAMKN, Takum cnocob6om obecneynBaloT NPoO3pavyHOCTb MoAy el C TOYHO onpegeneHHbIM uHTepdeicom. Kax-
[yt MoACMCTEMY Ha BCEX YPOBHAX NPOEKTa SABHO OMpeAensioT U OrpaHMymMBaloT no pasmepy (TONbKO HECKONIbKO PYHKLMIA).
NHTepdpeiicbl Mexay noAcucTEMamMy COXPaHSIlOT HACTO/IbKO MPOCTbIMK, HACKO/IbKO 3TO BO3MOXHO, U MepeceyeHne Moay-
neli (To ecTb COBMECTHO MCNOMb3yeMble AaHHble, 06MEH MHopMaunein) MUHUMU3NPYIOT. Takke OrpaHU4MBaloT CIOX-
HOCTb OTAENbHbLIX NOACUCTEM.
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.13 OxBart cueHapusmMun sepudukaumm (McnbiTaTefibHble CTeHAbI)

Llenb — KoNMYecTBEHHAst U KaYeCTBEHHAs OLEeHKa MPUMEHSIEMbIX CLeHapueB Bepudukaumm B npouecce yHKUN-
OHa/IbHOTO TECTUPOBAHUS.

OnucaHue. KauecTBo cueHapueB Bepudmkauum onpenensioT B npouecce (MYHKLMOHa/IbHOTO TeCTMpOBaHuA, TO
€eCTb NpUMEHSsIEMbI/i TECTOBLI HAbop ANA BepudmnKauum KOHKPETHOW hyHKLUKN, BKIKOYAsi BCe 0COOble C/lyyaun, ecrii OHU
CYLLIECTBYIOT, AO/KEH 6bITb JOKYMEHTa/IbHO 0POPM/IEH B KOIMYECTBEHHOW UM KayecTBeHHOW chopme. Mpy KoNnyecTBeH-
HOM Moaxofe A0/MKHbI BblTb 4OKYMEHTaNbHO 0DOPMIIEHbI AOCTUTHYTbIVi TECTOBbIA OXBAT U rybrHA NMPUMEHEHHbIX QYHK-
LMOHaNbHbIX TecToB. Monyyatowuiica oxBaT AO/MKEH YAOBNETBOPSTb YPOBHAM, YCTAHOBMIEHHbIM [/15 KaXA0N M3 MEeTpuK
oxBara. /llo6oe UCKTYEeHNe AOMKHO ObITb OKYMEHTa/IbHO OYOPMIEHO. B cnyyae kauecTBEHHOrO NOAX0AA AO/MKHO ObITh
OLEHEHO YMC/I0 NPOBEPEHHbIX CTPOK KOAA, MHCTPYKLMIA unm nyTein («oxBaT Kofa») NPOBEPSEMOro Koja CXeMbl.

MpumeuyaHune — Ocobblii MeTOf aHanM3a «0XBaT KOfa» MMeEEeT OrpaHWuyeHHoe NMPUMEHEeHWE U3-3a BbICOKOTO
napannenusama onvcaHus AC 1 Heo6XoAMMOCT 060CHOBaHMA MCYepnbIBAOWMMU NpoBepkaMmu. «OXBaT Kofga» 06bIYHO
CNYXUT AN AEMOHCTPALMM HEOXBAUYEHHOTO (DYHKLUMOHANBHOMO KoAa.

14 CobntoaeHne pykoBOACTB MO KOAMPOBAHMUIO

Llenb — cTporoe cobawgeHne CTUNS KOAMPOBaHUSA, NPUBOAALLEE K CUHTAKCUYECKN M CEMAHTUYECKN KOPPEKTHOMY
KOy CXeMbl.

OnucaHue. CMHTaKcuyeckme npasuia KOAMPOBaHWS NOMOratoT cO34aTb IEFKO YATAEMbI KOA U NyULly AOKYMEH-
Tauuio, BkYas ynpasneHme sepcusimu. O6bIMHO PyKOBOACTBA COAEpXaT npasusia no opraHnsaumm u KOMMeHTUPOBaHUI0
6/10KOB UM MOAyneli CXeMbl.

lMpMMeHeHne ceMaHTUYeCKNX Npasui KOANPOBaHMA NOMOraeT NnpefoTBpaTUTb TUNUYHbIE NPOBaeMbl peanm3auun ¢
NOMOLLbI0 YCTPaHEHWA CTPYKTYP, KOTOpblE NPUBOAAT K OLLUMOKE CUMHTE3a, — HEeOAHO3HAYHON peann3aunm QyHKLUN CXeMb.
TNNYHLIM NPaBUIOM ABMSAETCA, HanpumMep, NpefoTBpalleHne acMHXPOHHbLIX CTPYKTYP WA CTPYKTYpP, KOTOpble NpUBOAAT
K Henpegackasyemoii nocnefoBaTelbHOCTU CUHXPOCUTHAMOB. OBbIYHO K TAKUM HEOLHO3HAYHOCTAM NPUBOAMT MCMNO/b30Ba-
HVe 3allenoK Uiy B3aMMoAelcTBue faHHbIX C CUHXpOCUTHaNamu.

B pykoBoacTBax no paspaboTke pekoMeHAYT u3beraTb CMCTEMATUUYECKNX NPOEKTHbIX C60EB BO BpeMs npouecca
paspaboTkm CUC. CobnogeHne CTuna KoOLUPOBaHUA B ONpeAeneHHOM CMbIc/ie orpaHnymBaeT aPEeKTUBHOCTb NPOEKTA,
OflHaKo, B CBOK oYepenp, AaeT NpeMMyLecTBO B NpefoTBpaweHmmn cboeB BO Bpems npouecca paspaboTtkn CUC. Cobnto-
AeHne CTUNA KOAMPOBaHWS, B YACTHOCTU:

- npefoTBpallaeT TUMUYHbIE HeJOCTaTKM KOAMPOBaHUA U coou;

- orpaHnyBaeT MUCNOob30BaHWe NMPOG/IEMHBIX CTPYKTYP, KOTOPble MPUBOAAT K HEOAHO3HAYHbIM pe3y/nbTaramM CUH-
Tesa,;

- NPYMEeHSAETCH AN NPOeKTUPOBaHUA TECTUPYEMOCTH;

- obecneynBaeT NPo3padHbIi 1 yA06HbIA KOA.

MprMep CTUNA KOAMPOBaHNUS

1 Kog fomkeH cofiep>XaTh CT0/1bKO KOMMEHTapKWEB, CKOSIbKO 3T0 HEOOX0AMMO /151 MOHUMaHWS JeTasnen
peasimzaumn 1 yHKUMK. VIcnosnb3yemMble cornalleHns J0/MKHbl ObITb orpejeneHbl Nepes HaqdasioM NpoekTa.
B TeueHme cTagum NPoeK TUPOBAHUA O/I>KHO ObITb MPOBEPEHO COOTBETCTBUE ONpPefe/leHHbIX CoraLleHWNA.

11 B cTaHgapTHble 3arofloBKU BK/OHAT UCTOPUIO, NEPEKPECTHbIE CCbUIKU Ha creupmdmKaumio, vH-
dhopmaLmio 06 0TBETCTBEHHOCTU U JaHHble, CONPOBOXKAAOLLME MPOEKT, TakKve Kak HOMep Bepcumn, 3anpochl
Ha U3MeHEeHWe N T. L.

1.2 Jlerko uiTaemMble LWab0HbI: 3KBMBaSIEH THbIE NMPOLECCHI JO/HKHBI OblITb OrMcaHbl 04VMHAKOBOM Mpo-
Lelypoi, TO ecThb MCMosb30BaHWe NpeLonpeseneHHbIX WaboHOB /18 MOBTOPALUXCA MPOLECcCcoB («ec/un-
TO-NHaYe», «4Ans» UT. 4.).

1.3 TouHoe 1 YnTaemMoe cornalleHme 0 NPUCBOEHNN UMEH, HarNpyMep, NponvcHas/cTpoYHas Oykea, npe-
domKe v nocT ke, TouHasA gnddhepeHLMaLms MeXKay UMeHeM MopTa, BHY TPEHHUMM CUrHas1laMK, KOHCTaHTa-
MW, NEPEMEHHBLIMN, HU3KUIA aK TUBHBIA YPOBEHbL (XXXM) UT. 4.

1.4 [OomiHbl 6bITb BBEAEHbI OrpaHNYeHNs Ha pasMep MOLY/IS U YMC0 NOPTOB Ha MoAy e AN yBesinde-
HUS YNTAEMOCT U Koja.

15 CTpyKTypMpoBaHHas 1 3aluileHHas paspaboTka Koja, Hanpumep MHQopmaums 0 COCTOSHWUN,
[0o/DKHa ObITb MHKarcymMpoBaHa B FSM (COKpbIT e MHGopMaLmn), YT 06bl 06ecnevnTb SIErKOe U3MEHEHME Koaa.

1.6 JormkHbl 6bITb peasin3oBaHbl MPOBEPKU JOCTOBEPHOCTU, Takue KaK NpoBepKa gvanasoHa v T. [

1.7 MpegoTBpaLleHNe cnefyowmnx CTPYKTYR/KoMaHL;

- MCMOJ/Ib30BaHMe NPocMoTpa AvanasoHa Mo MHAEKCY B NopsiaKe Bo3pacTaHus Kioda (0T X KY) 4715 cur-
HaJ0B LLUMHbI

- KOMaHgb! «OTKMoUMTb» B Verilog (cooTBeTCTBYe T KOMaHfe goto);

- MHOFOMEPHbIX MacC1BOB (>2), 3anuceil;

- coYeTaHVsA TUMOB AaHHbIX 6e3 3Haka 1 CO 3HAKOM.

2 3aBepLUeHHbI NPOEKT CUHXPOHM3ALMN (JOMYCKaeTCA NoslyyveHe TaKToBbIX MMMY/bCOB TO0/1bKO 0T
LeH T pasibHbIX TaKTOBbIX FreHepaTopoB).
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2.1 Bbixoabl Moayns AO/MDKHbI O6bITb CUHXPOHM3MPOBaHbLI, YTO Talkoke 06ecrneynT TecTUpyemMocThb U
CTaTUWYECKMI aHaUTN3 BPEMEHHbIX AvarpamMm.

2.2 YnpaBnswoLme NMnysbCbl A0MKHbI 6bITb 06paboTaHbl ¢ 0c06bIMU MPeLOC TOPOXKHOC T AMU.

3 MpegoTBpaLLeHne CBA3M CUTHAUTOB JaHHbIX C CUHXPOCUIHaIaMK MOBbILWae T TeCcTUpyemMocTb, BOC-
NMPOV3BOAUMOCT b MEXKAY AaHHBIMU A0 W MOC/1e KOMIMOHOBKM M YPOBEHb COOTBETCTBUS MOBEAEHWS HA YPOBHE
Me>KperncTpoBbIX nepecbisiok (RTL).

4 W36bITo4Hast /IorvKa He iBNsSeTCA TeCTUPYEMON, U ee cnegyeT m3beraTs:

CB$i3b CUrHa0B [laHHbIX C CUHXPOCUTHaamm MN36bITo4YHas Noruka

5 Heobxognmo nsberaTh 06paTHbIX CBA3e/ B KOMOUHALIOHHOM N0rMKe, NOTOMY YT0 3TO0 BefeT KHe-
CTabuIbHOCT UM MPoeKTa, M OH He ByJeT TeCTUPyeMbIM.

6 PekomeHayeTcs,, 4TOObl MPOEKT Obl/1 MOMHOCTHLIO MPOCMATPUBAEMBIM  (MPOrOHAEMBIM TP
MOZE/TMPOBAHNN).

7 MpegoTBpaLLeHVe 3aLLe/10K YBeNIMUMBaE T TeCTUPYEMOCTb M COKPaLLAe T OrpaHUYeHNst CUHXPOHM3a-
UMM B NpoLiecce CMHTe3a.

8 CurHasm 0CHOBHOro cbpoca M BCE ACMHXPOHHbIE BXOAHbIE CUTHasIbl C/iegyeT CUHXPOHU3MPOBATb
[ABYMS1 MOCAeA0BaTEe/IbHbIMU 3MIEMEHTaMM NaMAa Ty (Tpurrepammn) Win 3KBMBasieH THOW(bIMK)  cxemoii(amm)
(MeTacTabnnbHOCTh).

9 PekomMeHgyeTCs n3beraTb aCMHXPOHHBIX CUTHA/I0B YCTaHOBKM/COpoca, 3a MCK/IYEHNEM CUrHana oc-
HOBHOrO cbpoca.

10 CurHasibl Ha ypoBHe nopTa Mogyns Ao/mkHbl 6biTb Tuna std_logic nnm std_logic_vector.

.15 MpumeHeHne cpencTB NPOBEPKU KOAa

Liens — aBTOMaTMyeckass nNpoBepka MpasBu/ KOAMPOBaHUS («CTW/b KOAWPOBAHMS») WHCTPYMEHTaNbHbIMKU Cpej-
CTBaMu MPOBEPKM Kopa.

OnucaHue. MpuUMeEHEHNE CPELCTB NPOBEPKU KOAA MOMOraeT B 3HAUUTE/NIbHOI CTENeHW aBTOMaTMyecku cobnogatb
CTWNb KOAMPOBAHWSI M reHepupoBaTb [OKYMEHTALWI0 B pPexuMe OHMaiH. OaHako aBTOMaTM4Yeckoe CPeAcTBO NPOBEpKM
KOZa MO3BOJISIET NMPOBEPUTb CUHTAKCUC M CEMAHTVKY Kofa B LesoM. [M03TOMy NpUMEHEHME Takux UHCTPYMEHTOB cneayet
CONPOBOXAATb pacluMpeHnemM o6LLMX NpaBui KOAMPOBAHUS («KOHKPETHbI MHCTPYMEHT») C MOMOLLbI0 NPOEKTUPOBAaHMS
cneuuanbHbIX NPaBuI KOAMPOBAHUS, KOTOpPble pa3paboTumK AOMMKEH pPeann3oBblBaTh U OLEHWBATb OTAE/bHO.

.16 MporpammMupoBaHue C 3awnTon

MpumeuvaHne — Cm. B.2.5 npunoxexus B.

.17 JoKkymeHTUpOBaHWe pe3ynbTaToB MOAeMpoBaHus

Llenb — gokymeHTanbHOe ohopMieHNe BCEX AaHHbIX, HEOOXOAUMbIX A1 YCMELHOro MOAEeNMPoBaHns ANs npo-
BEPKN 3a4aHHOW (PYHKUUN CXEMBI.

OnucaHve. Bce aaHHble, Heo6xoauMble AN PYHKLUMOHAIbHOIO MOAE/IMPOBAHNA Ha YPOBHE MOAYNSA, MUKPOCXEMb
WM CUCTEMBI SO/MKHbI GbITb MPaBU/ILHO AOKYMEHTa/IbHO OQOPMIIEHbI 1 3aapXMBUPOBaHbI A5 TOro, YTO6bI:

- NOBTOPWUTL MOAENNPOBaHNe Ha No6oil 6onee nNo3gHel cTagmm NOCPELCTBOM M3MEHEHWS NapamMeTpoB MOAENU;

- NPOAEMOHCTPUPOBAaTL NPaBU/ILHOCTL U MOIHOTY BCEX OnpeaeneHHbIX PYHKLNIA.

[onxHa 6bITb 3aapxmBrpoBaHa 6a3a AaHHbIX, XpaHsLas:

- CpeacTBa MoAennpoBaHus, BkAYawwme nosHoe MO Mcnosb3yembiX UHCTPYMEHTOB, HanpuMmep, CPeacTB Moae-
NIMpOBaHNsA, CUHTE3a C yKa3aHMEM BEPCUIA 1 HeobxoauMol 6MGNNOTEKN MOAENNPOBaHNS;

- thaiin ¢ xypHasnioMm MoAenupoBaHWs, KOTOPbIA BKIOYaeT B ceba NosHy MHopMaLulo 0 BpEMEHU MoAesMpoBa-
HWS, MPUMEHEHHbIX MHCTPYMEHTOB C yKa3aHveM Bepcuii 1 NOMHbIA TEKCT oTYeTa O BCell paboTe, ecnm 3T0 Heo6X0ANMO;

- BCE COOTBETCTBYOLLME pe3ynbTaTbl MOAENVPOBAHMWS, BK/OUYAsA MOC/Ie0BaTe/IbHOCT CUTHA/I0B, 0COGEHHO B CNy-
Yyae py4yHoOl NPOBEPKM, N AOKYMEHTALMNI0 MOSYYEHHbIX Pe3y/bTaTos.

.18 lNNpoBepka Koga
Llenb — aHanus onucaHus cxembl.
MpumeyaHune — Cm. B.5.14 npunoxeHus B.
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OnncaHue. AHa/IM3 ONUCAHUSI CXEeMbI LO/MKEH ObiTb BbIMNOSIHEH MOCPEACTBOM:

- KOHTPONA CTWUAS KOAVPOBAHWUS;

- MPOBEPKN COOTBETCTBMA CO crneuudmkalmein onncaHHol PyHKLNOHANbHOCTY;

- KOHTPONSA KOAMPOBAHMA C 3alMTON, 06pPabOTKN OWNHOK N 06PabOTKN UCKTHOUHEHUA.

MpumevaHne — Ecnn mogenvpoBaHue Ha si3bike (V)HDL He BbINO/HEHO, Y NOMIHOTLI NPOBEPKN KOAA U [OCTUr-
HYTbIX Pe3y/ibTaToB A0/MKHO GbiTb «3KBUBA/IEHTHOE KAYeCTBO», T. € KaYeCTBO, KOTOPOE MOIN0 6bl GbiTb AOCTUIHYTO NpPU
MogenuposaHun Ha a3bike (V)HDL.

.19 CKBO3HOI# KOHTPO/Ib

Liens — npoBepka onucaHusi CXembl C NOMOLLbIO CKBO3HOTO KOHTPO/S.

OnucaHne. CKBO3HOW KOHTPO/Ib BbINO/HAT CEAYOWMM 06pa3oM: rpynna CKBO3HOr0 KOHTPO/S BbIGUPAET He6Oo b-
Woit Habop TecTOoBbIX NPUMEPOB — NpeAcTaBUTE/IbHbIE HAaBOPbl BXOAHbLIX I COOTBETCTBYIOLMX OXWUAAEMbIX BbIXOAHbIX
[aHHbIX ANA NporpamMmmbl. 3aTeM BPYUHYH NPOC/NEXMBAET NPOXOXAEHME TECTOBbIX AAHHbIX Yepe3 NOrvKy NporpaMmbi.

MpumeuyaHne — Kak camocToAaTesibHOE CPEACTBO ero ciefyeT NPUMEHsiTb TO/IbKO K CXeMaM C OYeHb HU3KOW
C/IOXHOCTbI0. B cnyyae c60sa npu MogenupoBaHumn Ha A3blke (V)HDL y NOMHOTbI CKBO3HOTO KOHTPOJIA U KayecTBa AOCTUI-
HYTbIX pe3y/bTaToB AO/HKHO OblTb SKBMBAJIEHTHOE KayecTBO, KOTOPOe MOr/0 6bl ObiTb 4OCTUTHYTO NOCPEACTBOM MOAenu-
poBaHusa Ha A3blke (V)HDL.

Moapo6HOe onncaHue gaHHOro meTogal/cpeacTBa npuBeneHo B [55].

r.20 MpuMeHeHMe NPOBepPEeHHbIX TMOKUX NPOBOAHUKOB

Llens — npepoTBpalleHve oTkasza npu paboTte rm6KnMx NPOBOAHUKOB NOCPEACTBOM MPUMEHEHUS MPOBEPEHHbIX rM6-
KMX NMPOBOAHUKOB.

OnucaHue. Ecny noctaBLyMK NPoBepsieT rmbkue NPOBOAHWUKMN, AO/KHbI ObiTb BbIMOSIHEHbI CrieAyolmne TpeboBaHUS:

- NPOBepKy rMBKOro NPoBOAHUKA crefyeT BbINONHATbL A8 paboTbl CBC, nmelouiell, N0 MeHblUeil Mepe, 3KBMBA-
NEeHTHbI nnn 6onee Bbicokuii YMB, YeM nnaHmpyemast Kk pa3paboTke cuctema;

- [O/IXHBI ObITb BbINOJ/IHEHBI BCE AONYLLEHUS U OTPaHUyYeHns, Heobxoaumble A1 MPOBEPKM TMOKOro NPOBOAHMKA;

- [O/KHBI BbITb /1ETKO AOCTYMNHbI BCE HEOOXOAMMbIE AOKYMEHTbI A5 NPOBEPKM TMOKOro NpoBoAHuKa, cM. Takxe In17
«[lJoKyMeHTMpoBaHne pe3ynbTatoB MOAE/IMPOBaHUNA»;

- fOMKHa 6bITb CTPOro cobnofeHa kaxgas cneuudukauus nocTasLUMKa, a Aoka3aTelbCTBa COOTBETCTBUS JO/MKHbI
ObITb 3a,0KyMEHTUPOBAHbI.

21 MNpoBepkKa rM6Koro NpPoBOAHMKA

Llens — npegoTBpalleHne oTkasa rmbkoro NpoBOAHUKA BO BpeMsi paboTbl NOCPeACTBOM MPOBEPKN TMOGKOTO NPOBO-
AHVKa B TeyeHune XKL, obbekTa.

MpnmeyaHune — Cm. Takke .6 npunoxeHus rI.

OnucaHue. Ecnn rmbkuii NpoBOAHMK He 6bin pa3paboTaH cneunanbHo Ans padoTtbl B CBC, Ao/mkeH 6biTb NpoOBEpeH
CreHepupOBaHHbIl KO B TEX Xe YC/I0BUSX, KOTOPbIE NPUMEHSIOTCA A1 NPOBEPKM /TH060r0 NCXOAHOr0 KoAa. TO 03HavaeT,
YTO [O/MKHbI 6bITb ONMpeAesieHbl 1 peann3oBaHbl BCe BO3MOXHble TECTOBbIE NpMMepPbI. 3aTeM (YHKLUMOHabHas npoBepka
AO0/HKHa ObITb BbINOSIHEHA nocpencTtsomM mMogenupoBaHuA.

22 MogenupoBaHue NIOrNMYecKO CXeMbl Ha OCHOBE CNUCKa COeAVHEeHU ANA NPOBEPKM OrpaHnyeHuin
CUHXPOHM3aLmnmn

Llens — He3aBucuMas npoBepka AOCTUTaeMOoro orpaHnyYeHnss CUHXPOHM3aLUMM BO BPEMSI CUHTE3a.

OnucaHue. MogenvpoBaHue NOTMYECKO CXEeMbl Ha OCHOBE CNMCKa COefMHEHWA, CO3[4AaHHOrO Ha aTane CuHTesa,
C YY4eTOM peasibHOW A/IMHbI COeAVHEHWI NPU pacyeTe BPeMeHV 3afepXKu B COeAUHUTENbHbIX IMHUAX U 3adepXek B 0-
TMYECKMX 3neMeHTax. [o/mkHbl GbiTb CHOPMUPOBaHbI Takne BXOAHbIE CUrHasIbl, C MOMOLLLID KOTOPbIX GyAeT O0XBayeH Bbl-
COKMIA NPOLEHT OrpaHMYeHnii CUHXPOHU3aUUM 1 GyayT BKIOYEHbI BCE HauXyALliMe cnyyau Ansi CUHXpoHuU3auun. Boobuye
BXOAHbIE CUrHasbl AO/MKHbI ObiTb BblGpaHbl TakMMW, 4TOObI BbIMOHAAOCH (DYHKLMOHANbHOE TeCcTUpOBaHWe Ha ypoBHe
moayns (I.6) unn yHKLMOHaIbHOE TecTpoBaHme Ha BepxHem yposHe (I.7), noaxoaswue kputepun anas Bbibopa KoTopo-
ro obecneyeHbl Npy ycnoBuUM, YTO BO BpeMSs (DYHKLMOHAIbLHOTO TeCTa MOXET TpeboBaTbCA AOCTATOUHbIA TECTOBbI OXBAT.
Cxema A0/DKHa 6bITb MPOTECTUPOBAHA NPU HAUNYULWNX U HAUXYALWNX YCAOBUAX NPY yKa3aHHON MakCMMasibHOW TakToBOM
yacToTe.

MpoBepka CMHXPOHM3ALMN MOXET ObiTb BbINOSIHEHA C MOMOLLbI0O aBTOMATUYECKO MPOBEPKN BPEMEHW YCTAaHOBKU
1 BPEMEHW MPOMEXYTOYHOr0 XpaHeHWs A5 3/1IEMEHTOB NaMATh (TPUITepoB) LeneBoli 6U6MOTekM, a Takke C NMOMOLLbIO
PyHKLMOHANBLHOW NPOBEPKM CXeMbl. yHKLMOHabHAA NMPOBEPKa B OCHOBHOM [O/IXHA OCYLLECTBASATLCS C MOMOLbI0 aHa-
NM3a BbIXOAHbIX CUTHAI0B MUKPOCXeMbl. OHa MOXeT 6bITb BbINOHEHA aBTOMaTUYeCKU, NMOCPEACTBOM CPaBHEHMWS BbIXOA-
HbIX CUTHA/IOB CXeMbl C COOTBETCTBYHLLEN 3TaNOHHOW MOAENb UM C UCXOA4HLIM KOLOM cXeMbl Ha sidbike (V)HDL. 31oT
TeCT U3BECTEH KaK «PerpecCcuoHHbIi TECT» W ero BbINOJIHEHME A0/MKHO GbiTb 60Mee NpeanoyYTUTENbHLIM N0 CPABHEHWIO C
PYYHOI NPOBEPKOW BbIXOHbIX CUTHASIOB.
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MpumeuaHune — [aHHblil METOA NO3BOSET NPOBEPUTL PABOTY CUCTEMbI CUHXPOHU3ALMM TOMBKO ANA TeX nyTeii
CnmncKa CoeIMHEHMIi NOrMYECKUX 3/IEMEHTOB, KOTOpble (PaKTUYECKU aKTUBHbI BO BPEMS MOJE/IMPOBaHMUS, 1 NO3TOMY TaKoii
crneuvanbHO HOPMUPYEMBbI METOL HE MOXET 06eCneunTb MoJHbIA BPeMEeHHON aHaM3 cxeMbl B 06LEM Cryyae.

.23 CTaTun4yeckuii BpeMeHHOI aHan3 3a4epXKM pacnpocTpaHeHsa curHana

Lens — He3aBucrMas NpoBepka OrpaHnyeHnii CUHXPOHU3aLMmn, ocyLlecTBisemMas BO BPeMs CUHTe3a.

OnucaHwve. Mpy cTaTMyeckom BpeMeHHOM aHanm3e CBA OCyLlecTBAAIOT aHann3 BCex MyTell Cnucka coeduHeHui
(cxeMbl), NOMyYEeHHOro cpeAcTBaMM CUHTE3a, C yYeTOM peasibHOW [/IMHbI COeIMHEHUI Npu pacyeTe BpeMeHU 3afepXKu
B JIMHUAIX CBAA3N W 3afiepXeK /IOTMYeCKMX 3/1eMEHTOB 6e3 NpYMEHEHUss peasibHoro MojenuposaHusa. 3TO M03BONSET B
obLem cyyae BbINOSHUTL NOJHbIA aHasM3 orpaHNYeHmnit CUHXPOHM3aLU MM A1 Beeil cxeMbl. TecTupyemas cxema A0J/XKHa
6bITb NPOAHANM3NPOBaHa B HaUNYULINX Y HAUXYALUMX YCNOBUAX 3KCMayaTalumn, Ha MakCMManibHO 3afaBaemMoii TakTOBOM
yacToTe, C y4eTOM BO3MOXHOW HEeyCTOMYMBOCTU CUHXPOHM3aUMUM 1 pacdasnpoBkn ee paboyero uykna. Yncno nytei, He
COOTBETCTBYIOLMNX CUHXPOHM3ALUN, MOXET BbITb OrPaHNYeHo onpeaesieHHbIM MUHUMYMOM, B 3aBUCMMOCTU OT UCNOJb3Y-
emMoro metofa npoekTuposaHus. MNepef HauyanoM NMPOEKTUPOBAHUSA PEKOMEHAyeTCs uccnefosatb, NpoaHan3nMposaTtb U
onpeAennTb NpUMeHsieMblli MeTofl, KOTOpbIi fo/mKeH 06ecneunTb Nerko Yntaemble pesysibTarbl.

MpumeuaHune — MOXHO NPeanonoXuTb, 4To CBA SIBHO OXBaTblBaeT BCE CYLLECTBYIOLME NYTU CUHXPOHM3ALINM,
ecnu:

- OrpaHUYeHnsi CUHXPOHM3aLMN AO/MKHBIM 06pa3oM onpeaesieHbl;

- TECTUpPyeMas CXema COAEPXWUT TOJIbKO Takue MyTW CUHXPOHM3AuWKM, KOTOpble MOFyT 6biTb NpOaHaIN3MpPOBaHbI
cpeactBamm CBA, TO eCTb B 06LLEM C/lydae NOSIHOCTbI0 CUHXPOHHBLIE CXEMbI.

.24 TpoBepo4YHOE CpaBHEHME CMMCKa COeAMHEHUN STOTMYECKUX 3/1EMEHTOB C 3Ta/lIOHHOW MOAEeNbIo
cpeacTBamMu MoesniMpoBaHus

Llenb — npoBepka (PyHKUMOHANbHOM 3KBUBA/IEHTHOCTU CUHTE3MPOBAHHOIO CMUCKA COEAMHEHUI /TI0rMyeckux ane-
MEHTOB.

OnucaHvne. MogennpoBaHve Cnycka COeAVHEHUI NOrMYecKnX 3/IeMEHTOB, CreHepMpPOBaHHOIO CpeAcTBamMy CUHTe-
3a. Micnonb3yemble BXOAHblE CUTHasIbl AN1A NMPOBEPKA MUKPOCXEMbl MOAENNPOBaHMEM TOYHO COOTBETCTBYHT BXOAHbIM
curHanam, NpYMeHEHHbLIM B NpoLecce BbINOSHEHUSA (DYHKLUMOHA/ILHOIO TECTUPOBAHUA Ha ypoBHe moayns (M.6) u yHk-
LUMOHa/IbHOTO TecTUpoBaHWs Ha BepxHeM yposHe (I.7) Ans yHKUMOHaNIbHOW MPOBEPKM HA YPOBHE MOAY/A U Ha Bepx-
HeM YpOBHE, COOTBETCTBEHHO. PYHKLMOHa/IbHYIO MPOBEPKY B OCHOBHOM CriefyeT OCYLLeCTBAATb MOCpPeAcTBOM aHanmsa
BbIXOAHbIX CUFHANOB MUKPOCXeMbl. OHa MOXeT ObiTb BbiNOSIHEHA aBTOMATUYECKM, MOCPEACTBOM CPaBHEHUSA BbIXOAHbIX
CUFHaNI0B MUKPOCXEMbI C COOTBETCTBYHOLLEN 3TA/IOHHOM MOAENbI UK C UCXOA4HBLIM KOAOM CXeMbl Ha a3bike (V)HDL. 3T0T
TEeCT U3BECTEH KaK «PErpecCuOHHbIli TECT» U ero BbINOMIHEHME 60/1ee NPeANoYTUTENILHO MO CPaBHEHMIO C PyYHOWN NpoBep-
KOW BbIXOAHbIX CUTHA/IOB.

MpumeuyaHue — [laHHblli MeTOA NO3BO/IAET NPOBEPUTL (PYHKLUMOHANIbHOE NOBeAEeHWe TOIbKO AN Tex nyTei
cnucka CoefiMHEHWU NTOTMYECKUX 3N1EMEHTOB, KOTOpble (hakTUYECKM aKTUBHbI BO BpeMs MofenvposaHus. [oatomy Te-
CTOBbI/i OXBaT MOXeT OblTb TO/ILKO TakMM Xe, Kak U BO BPeMsi UCXOAHOI0 (PYHKLMOHANIbHOrO TeCTUPOBAHUS Ha ypOBHEe
MOAYNSA UM Ha BEPXHEM YPOBHE, COOTBETCTBEHHO. MOXHO [AOMNOMHWUTL 3TOT METO[ (PopMasibHbIM TECTUPOBAHMEM Ha
3KBUB&/IEHTHOCTL. BO BCcex cnyyasax yHKLUMOHa/IbHYIO NPOBEPKY MCXOAHOro Kofa Ha asblike (V)HDL crnegyet BbINOMHATL
C OKOHYaTe/sIbHbIM CMUCKOM COeAMHEHWN, CreHeprpoBaHHbIM CPefCTBaMn CUHTE3a.

.25 CpaBHeHMe cnucka coeauHEHUA NOTMYECKMX 3/IEMEHTOB C 3Ta/IOHHOMN MoAesnbio (popManbHbIi TecT
Ha 9KBUBANEHTHOCTb)

Lienb — He3aBucMMasi OT MOAENMPOBaHUA NPOBEPKA (PYHKLMOHA/IbHON 3KBUBANIEHTHOCTY.

Onucanune. OCYLWECTBNSAIOT CPaBHEHNE DYHKLMOHA/TLHOCTI CXeMbl, ONUCAHHOW B UCXOAHbIX kogax Aa3bika (V)HDL ¢
(PYHKLMOHAIbHOCTLIO CXEMbI, ONUCAHHOW CMUCKOM COEAMHEHUIA NI0TMYecknx 3IEMEHTOB, CreHEPUPOBAHHLIM CPeACTBaMU
cuHTe3a. CpeacTBaMu, B OCHOBE KOTOPbIX /IEXUT MPUHLUMN (POPMasnbHOV 9KBUBAIEHTHOCTU, MOXHO NPOBEPSiTb QUYHKLMO-
HaJIbHYI0 3KBUBA/IEHTHOCTb CXEMbl, ONWCAHHOW Pa3/IMyHbIMKU DOpMami ee NpeacTaB/ieHus, Hanpumep, Ha Aa3bike (V HDL
WKW B BUAe ee Cnucka coeauHeHuit. B cnyyae NpuMeHeHUs aToro metofa HeT HeO6XOAMMOCTY B (YHKLMOHAIbHOM Moje-
NIMPOBAHNM, HO He3aBUCKUMAasa (PYHKLMOHA/IbHAA NPOBEPKa BO3MOXHA. YCNewHoe NpuMeHeHne aToro Metofa MoxeT 6biTb
rapaHTUPOBAHO, E€C/IN MOJHYI0 3KBUBANIEHTHOCTL MOXHO [0Ka3bliBaTb TOMLKO C UCMO/Ib3YEMbIM UHCTPYMEHTOM, a BCE CO-
06LLEeHUs1 0 HECOOTBETCTBUSIX OLEHUBAIOTCS aBTOMATUYECKU WM NPOBEPSIOT BPYUHYHO.

MpumeyaHne — [aHHblii METOA BbIrOAHO 06bEAMHUTL C METOAOM [.24 «poBepoYyHOE CpaBHEHME crnncka co-
€AMHEHNN NOTNYEeCKNX 3/IEMEHTOB C 3Ta/IOHHON MOAenblo cpefcTBaMu MOAENNpoBaHusa». B nw6om crnyyae dyHKLmo-
Has/lbHYl0 MPOBEpPKYy UcxodHoro koaa Ha s3bike (V)HDL cnefyeT BbINOMHATL C OKOHYATe /IbHbIM CMMCKOM COEAVHEHWI, cre-
HepypoBaHHbIM CpefcTBaMy CUHTE3a.
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.26 MpoBepka TpeboBaHWi 1 orpaHnUYeHnii noctaswmka CNC

Liens — npeaoTeBpalleHe 0Tka3oB B Mpoliecce pa3paboTku NoCpeCTBOM MPOBEPKM Tpe6oBaHWil NOCTaBLLMKA.

OnucaHue. OcyliecTB/ieHMe TLWATebHOW NPOBepkn TpeboBaHWil M OrpaHMYEHNd NOCTaBLLMKA [HanpUMep, MUHU-
ManibHOe N MakcuMasibHoe 06beMHEeHMe M pa3BeTB/IeHMe Ha BXOfEe U BbIXOAe, MakcumasbHas AfvHa coeauHeHus (3a-
[lepXKa B COEAMHUTENIbHON NUHWUK), MaKkCcMMasibHasi KpyTu3Ha (PpPOHTA CUrHasIoB, pactasupoBKa TAKTOBbLIX CUTHAMOB U
T. A.] cpeAcTBaMM CUHTE3A Y/yULlIaeT HAAeXHOCTb U3genus. Tpe6oBaHUs NOCTaBLLMKA K NpoLieccy pa3paboTkm OUYeHb Bax-
Hbl, UX HapYyLEeHWEe OKa3blBAET CYLLECTBEHHOE B/IMsiIHUE HA 060CHOBAHHOCTb MPUMEHSIEMbIX MOAENEN, UCMNONb3YIOWNXCS
ANsi MogenupoBaHus. MoaToMy Nto6oe HapyleHre Tpe6oBaHWin 1 orpaHWyeHunii NnocTaBLKa BeAeT K HEKOPPEKTHbIM pe-
3yNbTaTtam MOAEe/IMPOBaHus, NPUBOAALWMM K HEXEeNaTeIbHON (PYHKLMOHANLHOCTHU.

.27 [JokymeHTasibHOe 0hOpM/IEHME OFpaHNYeHN, pe3yNbTaToB U CPeacTB CUMHTE3a

Llenb — pokymeHTanbHoe ohopMeHne BCeEX CCDOPMUPOBAHHLIX OrpaHWYEeHUn, KOTopble HEOGXOAUMbI A5 ONTU-
Ma/lbHOro CMHTe3a NpU reHepawuuu oOKoHYaTesIbHOTO CNMncKka COeAUHEHUI NOTUYECKUX 3/1IEMEHTOB.

OnwucaHue. [lokymeHTanbHOe 0hopM/IEHNE BCEX OFPaHNYEHN 1 pe3yNbTaToB CUHTE3a HEO6X0ANMO:

- ANs BOCMPOM3BOACTBA CMHTE3a Ha Nt060i 60/1ee no3gHeli ctagnu;

- HE3aBMCUMOTO FeHEpPMPOBaHUS Pe3y/bTaToB CUHTE3a AN1S1 NPOBEPKU.

BaXHbIMW JOKYMEHTaMU SBAAOTCA:

- onucaHme HacTpoeK CUMHTEe3a, BK/OYas NMpUMEHsieMble MHCTPYMeHTanbHble cpedcTBa v MO cuHTesa c ykasaHuem
hakTnuecknx Bepcuii, uCNosib3yemMble GUBIMOTEKN CUHTE3A, 3afaHHble OTPAHUYEHNs 1 CLeHapuu;

- XXYpHan BbINOSIHEHUSA cMHTe3a (nor-cpaiin) ¢ ykazaHmem BpeMeHU, UCNOJb3yeMOoro CpefcTBa C ykazaHuem Bepcum
1 NOSHasA OOKYMEeHTauns Ana cuHTesa,;

- CTeHepupOBaHHbI CNUCOK COeAMHEHWNIA C OLLEHKOI BpeMeHun 3aaepXxkun (dainn B oopmarte cTtaHAAPTHOrO BPEMEHNU
3aaepxkn — CB3-ghaiin).

.28 TMpumeHeHNe NPOBEPEHHBLIX B 3KCM/lyaTaynm cpencrts cuHTesa

Llens — npumeHeHune cpefcTBa, BbINOJSIHAKOLWEIO nNpeobpas3oBaHve onucaHus cxembl Ha A3bike (V)HDL B cnmcke
coefMHEHU NOrMYecKnx aN1eMeHTOB.

OnucaHue. lMpuMeHAT cpeacTBo, oTobpaxalliee (OYHKULMOHANBHOCTb CXEMbl, OMWCAHHON Ha WCXOAHOM KoAe
a3bika (V)HDL, B coeAvHEHMA COOTBETCTBYIOLUMX NOTMYECKNX 3/IEMEHTOB M NPUMUTUBLI CXeM U3 LeneBoli 6ubnmoTekun
CUC. Bblibop peanunsaLmm U3 MHOXECTBA BO3MOXHbIX peanv3auunii, BbINONHAWLWEN Tpebyemyo YHKLMOHANBHOCTb, 3a-
BMCWUT OT CaMOro ONTMMasbHOro pesyfbTaTta, KOTOPbIA NOAyvyeH AN OrpaHUYeHUin CUMHTe3a, TakMX Kak CMHXPOHU3auus
(TakToBas YactoTa) 1 nNaowanb KpucTanna.

.29 MpumeHeHne NPOBEPEHHON B aKCM/lyaTauum LeseBor 6nbnmoTekun
MpumeuvaHne — Cwm. Takke 4 npunoxeHus rI.

Llenb — npepoTBpalleHne cuctemMaTuyecknx 0TKasoB, BbI3BaHHbIX OWIMOGKaMun B LieneBol 6ubnnoTeke.

OnucaHue. LleneBble 6MbNNOTEKN CUHTE3a U MOAENNpoBaHusa ana paspabotkm CUAC dopmupytoT 13 obuieli 6asbl
LaHHbIX M NO3TOMY OHW He ABMAKTCSA He3aBUCUMbIMU. TUNUYHBIMW NMPUMEpaMn CUCTEMATUYECKMX OTKA30B ABNAKTCS:

- HEOAHO3HAYHOCTb MeXAy peasnbHbiM U NPOMOAENNPOBaHHLIM NOBEAEHNEM 3N1EMEHTOB CXEMbI;

- HEKOPPEKTHOE MOAEeNupoBaHve, HanpuMep, BpeMEHW YCTaHOBKW Y BPEMEHU XPaHEHUS.

Moatomy npu npoektupoBaHun CUC, BbINONHAWOWNX OYHKLMM 6e30MacHOCTH, cnegyet UCnosib3oBaTh TOIbKO «MNpPOo-
BEPEHHbIE B 3KCM/lyatalum» TEXHONOMUN U LiefieBble 6MbIMoTEKN. DTO O3HaAYaeT:

- NPUMEHEHMNe LeneBbix 6UBMOTEK, KOTOpblE B TEYEHNE NPOAO/KUTENBHOIO BPEMEHN UCNO/b30Ba/IUCH B NPOEKTax
C COMOCTaBUMOW CNIOXHOCTbIO 1 TAKTOBOW YacTOTOIA;

- Ha/M4Yme AOCTYMHOCTM TEXHOMOTMMN 1 COOTBETCTBYIOLWEN LeneBoli 6UbNNoTEKN B TEYEHNE AOCTATOYHO A/INTE/IbHO-
ro nepvoga BpeMEHW; NPy 3TOM MOXHO cuMTaTb, YTO 6MBIMOTEKa obecneynBaeT 4OCTATOUYHYIO TOYHOCTb MOAEIMPOBAHUSA.

.30 lMpouenypbl, OCHOBaHHbIE Ha CUeHapun

Llens — obecneyeHne BOCNPOM3BOANMOCTY PE3yNbTAaTOB KOHTPOJISA U aBTOMaTU3auny LUMKI0B CUHTE3a.

OnucaHue. 3TO Npoueaypbl aBTOMaTUYECKOrO Y OCHOBAHHOIO Ha CueHapuu ynpasfeHus Uukiamu CuHTesa, BKI-
Yyasa onpefesieHne NPUMEHsIEMbIX OrpaHuYeHunin. MoMMMOo NosTyYeHUs TOYHOM AOKYMEHTaLMM Ha BCe OrpaHUYeHns cuHTesa
AaHHOe ynpas/ieHne uukiaMm nomoraeT BOCMPOM3BECTM CMNCOK COeAMHEHNIA NOCe N3MEHEHUS UCXOAHOIO KoAa Ha S3blke
(V)HDL npu MAEeHTUYHbLIX YCNOBUAX.

31 Peanusauunsa TeCTOBbIX CTPYKTYp

Liens — npoekTupoBaHue Tectupyembix CUC, rapaHTUMpyHOLLMX 3aK/UYNTENLHOE UCNbITaHue.

OnucaHne. 310 NPOEKTUPOBAHNE TECTUPYEMOCTU C NMOMOLLLI0 CO34aHNSA PA3/IMUHbIX TECTOBLIX CTPYKTYp, 06ecrneuu-
Batollee Co3aaHne MUKPOCXEM, KOTOPbIE /IETKO TECTUPYIOTCS, Hanpumep:

- CKaHMpoBaHue nyTu. B aTom MeTofde NM60 Bce Tpurrepbl (MOSIHOE CKaHWpPOBaHWe MPOoeKTa) WU MX YacTb (Ya-
CTWYHOE CKaHMPOBaHWE MPOEKTa) COEAUHEHbI B eAVHYI0 LEeMb WM HECKOMbKO Leneid, co3AaloLmx Lenoyky CABUrOBbIX
perncTpoB. MeTog CKaHMPOBaHUSI MyTW aBTOMATUUYECKU FeHepupyeT TECTOBLIV NpUMeEpP A/1s BCEi NOrvkn cxembl. VIHCTpY-
MeHTa/IbHOe CPeAcTBO, TeHepupylollee TecTOBbIi MpuUMep, Ha3blBalOT «aBTOMATUYECKUM FeHepaTopoM TECTOBbIX Npu-
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MepoB» — AlTI. Peanusaunsa metoga CKaHMPOBAHMA NYTU CYLWECTBEHHO yNy4yllaeT TECTUPYEMOCTb CXeMbl U No3BoNseT
nonyunTb 60nee 98 % TeCTOBOro oxBara Npu pasyMHbIX ycunusax. MoaToMy pekomeHAyeTCs peann3oBbiBaTb NOSIHOE CKa-
HMpOBaHWe, ecsiv 3T0 BO3MOXHO;

- HE-WN-pepeBo. B HE-N-fepeBe BCce OCHOBHbIE BXOAbl CXEMbl COeMHEHbI KACKaAHO 1 CO34atl0T Lenoyky. MNprmeHas
NOAXOAALMIA TECTOBbIA npumep («6nyxgalwmii 61uT»), MOXHO NPOTECTMPOBaTb NOBEAEHNE CXEMbl MPU MEPEKIYEHNM
(cuHxpoHu3aLumio 1 ypoBeHb 3anycka). HE-W-gepeBo ABnaetca cpeAcTBOM, HEMNOCPELCTBEHHO XapakTepusylowum nep-
BUYHblE BXOAbl. Ero pekomeHayeTcs NPpUMEHATb, eC/iM NOBeAEeHNe CXeMbl NpU NepekTioyeHn He MOXET ObiTb NpoTecTU-
poBaHO MHaue;

- BCTPOEeHHOoe camoTecTupoBaHue BCT. CaMoTecTMpoBaHme CXembl U B 0OCOGEHHOCTM CaMOTeCcTMpOBaHMe BCTPOEH-
HOro MOAyNsA NamATM MOXET OKa3aTbCA O4YeHb IMPEKTUBHBLIM, €C/IN Ha KpucTanne peanusosate AITM. AT BbinoaHAeT
aBTOMAaTMYeCKy0 NPOBEPKY CTPYKTYpPbl CXeMbl C MPUMEHEHWEM MNCeBAOC/yYaliHbIX TECTOBbIX MPUMEPOB U OLEeHUBaHVEM
CUTHaTYpbl peasin30oBaHHON CTPYKTYpbl cxembl. AT TI1 pekoMeHAyeTcs Kak AOoNo/HUTeNbHas Mepa, 0CO6eHHO ANns TecTu-
poBaHua Mopyns namATu. TecTupoBaHMe «CKaHMpOoBaHWE NyTU» MOXeT OblTb 3ameHeHo Ha ATl

- TeCTUpoOBaHne ctaTuyeckoro Toka notpebnexnma CTI uHTerpanbHoli Mukpocxembl (CTI-TecTupoBaHue). Ctatu-
yeckasa KMOTI-mMukpocxema notpebnseT ToK, rnaBHbIM 06pa3om, BO BpeMs nepeknoveHus. NMoatomy abcontoTHO ucnpas-
Has MUKpocxema noTpebnseT o4yeHb HebOo/bLIoe 3HAaYeHMe Toka (noTpebnsiemblli TOK MeHee 1 MKA) [0 Tex nop, noka He
3anyckaeTcsi TecToBblli npumep. CTI-TecTupoBaHne oyeHb 3hPEKTMBHO M obecneynBaeT TeCTOBbIN oxBaT 6osee 50 %
cpasy e nocsie npUMeHeHna HeckKosibkux TecToB. CTl-TecTupoBaHme MOXET ObITb MPUMEHEHO Ha PYHKUMOHASIbHBIX Te-
CTOBbIX MPUMeEpax, TaK Xe, Kak N Ha CUHTE3NPOBaHHbIX TECTOBbLIX MpUMepax, CreHepmpoBaHHbIX cpegcTeamu AITI. 1ot
MEeTOA, TECTMPOBaHUA Ha NpPakTUKe oKasasiCs cambIM MOJe3HbIM 1 MO3BOMAIOWMM 0O6HapyXuBaTh 0TKasbl, KOTOPbIE PEefKO
06HapyXnBanncb 1M BOBCE He 0GHapPYXMBaIMCb MPYU UCMNOMb30BAHWUN APYTNX TEKCTOB. M03TOMY AaHHbI MeToa cnegyet
NPUMEHATL NP PETYNAPHbLIX NPON3BOACTBEHHbIX UCNbITAHUSAX;

- rpaHnyHoe ckaHupoBaHue. MNpu 3TOM MeToAe TEeCTOBAas apxXuTekTypa Ans NpOoBepku COefMHEHU KOMNOHEHTOB Ha
neyaTHoOW nnarte peannsyeTcs B COOTBETCTBUM cO cTaHgapToM JTAG [178]. ToT xe cambili NOAX04 MOXET ObiTb NPUMEHEH
4NA NpoBepKn coeAnHeHul i Moayneil Ha ypoBHe kpuctanna. FpaHuyHoe ckaHMpoBaHve B NepBYO o4Yepedb pekoMeHayeT-
CA ANA yny4ylweHus TeCTUPYEMOCTU MeyaTHbIX nar.

.32 OueHka TeCTOBOro oxearta nocpeacTtBoM MOAENNPOBaHUSA

Llenb — onpegeneHve AOCTUraemMoro TeCTOBOIO OXBara, peasin30BaHHOro C NPUMEHEHNEM apXUTeKTypbl BCTPOEH-
HOro TECTUPOBAHWA BO BPeMS UCMbITaHWi U3genus.

OnucaHve. TecToBbIN 0XBaT, AOCTUIAEMbII C NPUMEHEHNEM BCTPOEHHOro TectupoBaHuss BCT, dyHKUMOHAIbHOIO
TEecToBOro npuMepa wunu nboro UHOro MeTofa, MOXeT ObITb onpeAesnieH NocpefCcTBOM MOZEe/IMpoBaHnsa oTkasa. Bo Bpe-
MS MOZeNupoBaHuNa OTkasa TeCTOBbIA NPUMepP MPUMEHSIOT K Lenu, B KOTOPYIO BBeAEH O0Tka3. Peakuus Lenn Ha oTkas npu
3anycke TeCcTOBOro npuMmepa COOTBETCTBYET BBEAEHHOMY OTKasy W, TakuMm 06pa3om, BHOCUT BkIaj B TECTOBbI OXBaT.
MogenupoBaHue oTkasa NO3BONAET 06HAPYXUTb KOHCTAHTHblE OTKa3bl, KOHCTAHTHYIO 1» WU «KOHCTaHTHbIA 0», a 4O0CTU-
raemblii TECTOBbIVi OXBaT OTpaxaeT KayecTBO MPUMEHEHHOrO TeCTOBOro npumepa. MogenvpoBaHue oTkaza MOXeT OblTb
MCMNOMb30BaHO A1 O4YeHb 3PEKTUBHOIO 06HAPYXEHUSA OTKA30B, CBSA3@HHbLIX C NOTMYECKUMU 3/IEMEHTaMU, KOTopble He
0XBaTblBATCA TECTOM «CKaHUPOBaHWe MyTu», HanNpumMmep, B ciiydae YaCTUYHOTO CKaHWPOBaHUS.

.33 OueHKa TECTOBOrO OoxBaTa CpeAcTBamMy aBTOMaTMYECKOM reHepaunm TecToBbixX npumepos AT

Llens — onpefeneHne oxuaaeMoro TeCTOBOro oxsara [/ CUHTE3NMPyeMbIX TECTOBbIX NPUMEPOB («CKaHMpoBaHue
nytu», BCT) B npouecce Npon3BOACTBEHHbIX UCMbITAHWUIA.

OnucaHue. B HacTosiLee BPeMS CYLLECTBYIOT pa3Hble npoueaypbl, B KOTOPbIX FEHEPUPYIOT NceBhoc/yyaiiHbie nm
a/iropuTMnyeckme TECTOBblE MPUMEPbI A1 CXEMbI, peasin3oBaHHble B MeToge «CkaHupoBaHue nyTtu». CpefcTBa CUHTe-
3a, Takne kak AI'TI, co3galT B NpoLecce CMHTe3a KaTasior HEBbISIB/IEHHbIX OTKA30B. TakumM cnocob60M MOXHO OLEHUTb
TECTOBbIl OXBAT U ONMpeAeMTb HMKHUIA Npeden AoCTUraemMoro TeCTOBOro oxBaTa /1 NPYMeHsieMOoro TeCcToBOro npmumepa.
CnepyeT yuuTbiBaTb, YTO TECTOBbIi OXBAT OrpaHWYyeH NOTMYECKUMMN 3/1eMeHTaMu CXeMbl, KOTopas oxBayeHa MeTOA0M
«CKaHMpoBaHue nyTu». Mogynu, Takme kak ycTpoiicTBo namaTu, BCT unu yacTb CXeMbl, KOTOPble OKa3a/lnCb HE OXBauyeH-
HbIMV METOLOM «CKaHUpoBaHWe MNyTu», He paccMaTpuBaloT Npu OLLEeHKe TeCTOBOro oxaaTta.

.34 O60CHOBaHMEe NPOBEPEHHbIX B 3KCMAyaTaLnn XECTKUX COeaNHEHWN

Llens — npefoTBpalleHme cUCTeEMaTUYECKUX 0TKA30B XECTKUX coefanHeHuii B CUC.

OnucaHue. YXecTkoe coefuHeHne 06blYHO pPaccMaTpPUBAKOT KakK «4YepHbli SALWUK», KOTopblii o6ecneyunBaeT BbiNos-
HeHWe TpeGyeMol (yHKLMM, coaepXuT 6asy AaHHbIX KOMMNOHOBKM COEAVHEHWS B LIENIEBOV TEXHOMOMMM U KOTOPbIA Noj-
LepxuBaeT Tpebyemblii KOMMOHEHT CXeMbl. BO3MOXHbI (DYHKLUMOHAsIbHBI 0TKa3 MOXET TpakToBaTbCA MO aHasiorum ¢
oTKazamu AUCKPETHbIX KOMMOHEHTOB, TaKMX Kak CTaHAAPTHbIEe MUKPONPOLLECCOPbI, MOAY/b MaMsATh W T. 4. DKCnayarauus
TaKWX XECTKUX COeMHeHWi i 6e3 NpoBepK/ MPaBUILHOCTU (PYHKLMOHUMPOBAHNS BO3MOXHA, €C/IM MOXHO CUMTaTh AOKa3aH-
HbIM, YTO AN MPUMEHSIEMOW 3a/JaHHOI TEXHONOMMN UCTO/Ib3YEMOE COEAVHEHNE SIBASIETCA NPOBEPEHHLIM B 3KCMyaTaLum
KOMMOHEHTOM. Mpy 3TOM OCTaslbHas YacTb CXEMbl JO/KHA GbiTb TLWATENILHO NPOBEPEHA.

.35 MNMpumeHeHne NPOBEPEHHbIX XXECTKNX COeANHEHN
Llens — npefoTBpalleHne cucTeMaTU4ecknx 0TKa3oB Npu NPUMEHEHUN XECTKUX COEAMNHEHWIA.

MpumeyaHne — CM. Takke .6 npunoxeHuns I.
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OnucaHune. MpoBepka CoeAVHEHWs Ha COOTBETCTBME A0/HKHA OCYLLECTBATLCS Npou3BoAuTenemM (NMOCTaBLLMKOM)
13-3a C/IOXKHOTO Xxapaktepa COeAVHEHUI U NpeAnosiaraeMbiX OrpaHUYeHnii Ha 3Tane NpPoeKTUPOBAaHWS Ha OCHOBE UCXOA-
Horo koga (V)HDL. MpoBepka MOXET 6biTb OnpaBfaHa TOMbKO ANSi KOHKPETHOW KOHdMrypauuu v Lenesoit TeXHONOormu
NPUMEHSIEMOr0 KOMMOHEHTA.

.36 TecTupoBaHMe XECTKMX COeAVNHEHUI B CETU
Llenb — npepoTBpalleHne cucTtemMaTuyecknx 0TKa3oB XECTKUX COeANHEHUIA.

MpunmeyaHune — Cm. Takke .13 npunoxeHus I.

Onucaxune. OcyLLecTBASAOT NPOBEPKY NPABUILHOCTU OYHKLUKN 1 peanu3alum NCnosib30BaHHbIX XECTKUX COelnHe-
HWiA NOCPeACTBOM NMPUMEHEHUS CeTeBbIX TECTOB. MNpU NPUMEHEHUM JaHHOV Mepbl A0/KHbI 6bITh AOKYMEHTaIbHO OChOPM-
NIEHbl OMUCAHNE OCHOBHOI KOHLEeNLMUM TeCTUPOBAHUS U Pe3y/bTaTbl OLEHKM OCHOBHON KOHLENLMH.

.37 MNMpoBepka npaBun npoektuposaHusa (DRC)

Llens — npoBepka npasBui NPOEKTUPOBaHUS CXeMbl MPON3BOAUTENS (NOCTaBLLMKA) U3LENus.

OnwucaHue. MpoBepka CreHeprpoBaHHOIO MakeTa B YacTu COGM0AeHNs MPaBwui NMPOeKTUPOBaHWSA NPOU3BOAMTENSA
(nocTaBLyMKa), Hanpumep, MUHUMasbHasA A/MHAa NPOBOJHUKA, MakCMMasibHas A/IMHAa NPOBOAHMKA WM HECKOMbKO NpaBui
pasMeLlleHns CTPYKTyp MakeTa. [onHoe n npaBuibHOE BbINO/IHEHVE MpaBuU MPOEKTUPOBAHUS CXeMbl AO/HKHO ObITb MOA-
POGHO AOKYMEHTasIbHO 0GOOPM/IEHO.

.38 lMpoBepka cCOOTBETCTBUA TOMNOJIOTNN MakeTa cxeme

Llens — He3aBucumasn npoBepka COOTBETCTBUA TOMOJSIOrMKM MakeTa ero cxeme (LVS).

OnucaHue. MNpu NpoBepke COOTBETCTBUSA TOMOJIOTMM MakeTa ero cxeme (PyHKLMOHaNbHOCTb CXeMmbl hopmupyeTtcs
13 6a3bl AaHHbIX KOMMNOHOBKW 3/IEMEHTOB, W OCYLLECTB/IAETCA CPpaBHEHME BblfE/IEHHbIX 3/IEMEHTOB CXEeMbI, BK/OYas Co-
eAMHEHNs, C BXOAHbIM CMNUCKOM COefUHeHWl. 3TOT npouecc rapaHTupyet AOCTOBEPHOCTb NPOBEPKU 3KBUBA/IEHTHOCTU
pasmeLLeHnss 31IEMEHTOB CXEMbl CO CMWCKOM COefMHEeHW, onpeaensiomnm yHKLMOHaNbLHOCTL cXeMbl. [onHoe un kop-
PEKTHOE BbINOJIHEHNE MPOBEPKM COOTBETCTBUSA TOMOJIOTMM MakeTa ero cxeme [OJ/IKHO ObiTb MOAPOGHO AOKYMEHTaNIbHO
0hopM/IEHO.

.39 [JononHuTenbHbIN 3anac (6osee 20 %) AN TEXHOIOTMYECKNX NPOLECCOB, MPUMEHAEMbIX MEHEe
Tpex net

Llenb — obecneyeHne HafEXHOCTU peasin3oBaHHON QYHKLMM CXEMbl faxe Npu CUMbHOM KonebaHuu npoiecca u
napameTpa.

OnucaHue. ®akTuueckoe NoBefeHNE CXeMbl ONpeaensieTcs KoMYecTBOM nepekpbiBaloLmxcs usnyeckmnx adcek-
TOB, 0COBEHHO /19 Hebonblwux CTpykTyp (Hanpumep, meHee 0,5 mkM). Ha camom gene, v3-3a OTCYTCTBUS NOAPOOHbLIX
3HAHUIA N HEOBXOAMMbIX YNPOLLEHWIA HE MOXET ObiTb MOMyYyeHa TOYHAs MOAE/b 3/IEMEHTOB cxeMbl. C yMeHbLUeHUEM
reoMeTprMyeckux pasmMepoB 3afepxkKa CUTHAN0B B IMHUAX Nepejayn urpaet Bce 60/1ee AOMUHMPYIOLWYO pPonb. 3adepxka
CUrHana BAO/b NPOBOAA U NEPEKPECTHbIE CBSA3U MeXAy NPOoBOAaMU pacTyT HeJIMHENHO. 3adepXxka curHana yxe He sBns-
I0TCH HE3HAUUTENbHBIMU MO CPABHEHMIO C 3a[EPXKOl B 3/IEKTPOHHOM K/toye. OLeHOYHbIe 3a4ePXKU B IMHUSAX NOKa3blBa-
10T yBE/IMYEHNE pUCKA C YMEHbLUEHWEM FeOMEeTPUYEeCKNX pa3Mepos.

MoaTomMy pekomeHAyeTcs NiaaHMpoBaTb AOCTATOYHbIA 3anac (6onee 20 %) B OTHOLIEHUWN MUHUMAbHbIX U MaKcu-
Ma/ibHbIX BPeMeHHbIX orpaqueHmM ONna cxew, pa3pa60TaHHb|x C ucnosib3oBaHnmem rnpoueccoB, NpMMeHAEeMbIX MeHee
Tpex feT, 4yTo6bl rapaHTPOBaTb NPaBW/IbHOE BbIMO/IHEHME (DYHKLMIA CXEMbI MPY HAIMUYUM CUMIBHO U3MEHSIIOLLMXCA napa-
MEeTpOB B Nepuoj Npou3BOACTBa WM U3-3a OTCYTCTBUA CPEeACTB TOYHOTO MOAENNPOBaHuS.

.40 TecTupoBaHWe Ha BblXuUraHue

Llenb — obecneyeHne HafeXHOCTW NPOM3BOAMMOrO KpucTasiaia MUKPOCXeMbl; 0TOpakoBka paHHuUX aedekToB. Yu-
CTble KpUCTa/l/1bl He NMPOBEPSIOT HA TEPMOMNPOYHOCTb, Hanpumep, C NOMOLLLIO CTPECCOBLIX METOL0B Ha YPOBHE MNACTUHbI.

OnucaHue. VcnblTaHWe Ha BbhKWraHne NpoBOAAT NPU MakcMMasibHO AonycTMMOl paboyeint TemnepaType (kak npa-
BWno, 125 °C). Mpofo/MIKUTENbHOCTb UCMbITAHWMA 3aBUCUT OT ueneBoro YMB unyM oT KOHKPETHbIX pekomeHAauuii no Bbl-
XuraHuo, Hanpumep, npoussoantens CUC.

BbhkuraHne geektoB MOXeT ObITb UCNO/Ib30BAHO:

- ANs 0T6pakoBkN AeDEeKTOB Ha paHHUX CTaAnsAX (YMEHbLUEHNE NHTEHCUBHOCTM OTKA30B B Hayasie KOpbIToo6pasHoi
KpVBOI pacnpefeneHns 0TKas3oB);

- Joka3aTenbCTBa, YTO OTKasbl Ha pPaHHWX CTaAuMsAX YXe yCcTpaHeHbl B npouecce Npou3BOACTBA W TeCTUPOBAHUSA
(To ecTb UTO YCTpOWCTBA, BblleAlve U3 NMPON3BOACTBA, YXXEe HaxoAAaTcsa B 06/1aCTU NOCTOSAHHOW WHTEHCMBHOCTU OTKa30B
KOpbITOO6Pa3HOI KPUBOIA).

41 MNpumeHeHne CepUNHbIX YCTPOWCTB, NPOBEPEHHbIX B 3KCNyaTauum

Llens — obecneyeHne 6e30TKA3HOCTU U3TOTOBJIEHHbIX KPUCTAs/IOB.
OnucaHue. Y paspaboTunka 1 npon3soanTens cucteM 6e3o0nacHOCTU («NPOMbILL/IEHHOTO NPON3BOACTBA») AO/HKEH
6bITb OCTATOUHbI/ ONbIT NPUMEHEHNS TEXHOJIOTM NPOrpamMMUpPyeEMbIX YCTPOICTB, a Takke CpeAcTB pa3paboTku.
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42 Mpouecc NpPon3BOACTBa, NPOBEPEHHbI B aKCMyaTaunm

Lienb — o6ecneyeHre 6e30TKa3HOCTU W3rOTOB/IEHHbIX KPUCTAs/I0B.
OnucaHue. MpPOBEPEHHLIA B aKCMyaTaLuu Npouecc NpPou3BOACTBA XapakTepusyeTcsl JOCTATOYHO BLICOKMM Kaue-
CTBOM CepuiiHOTO NPOW3BOACTBA.

43 KOHTpo/ib KayecTBa NpPon3BOACTBEHHOro npouecca

Mepbl MO yNpaB/ieHN0 KAYECTBOM ¥ MexaHuW3Mbl yNpaB/ieHUsi NpoLeccoM Npou3BOACTBa YCTPOCTBA rapaHTUpyOT
HenpepbIBHOE ynpaB/ieHre nNpoueccoM. Hanprmep, onTuyeckoe WAy aneKTpuYeckoe yrnpas/eHne TeCTOBbIMU CTPYKTypa-
MW, TEMMepaTypHble UCMbITAHNA C U3MEHEHVWEM NapameTPOB BMAXHOCTY VAW LUUKIMYECKUl TeMnepaTypHbIiA TecT.

MoapobHoe onucaHne gaHHOro mMetoga/cpeactsa npueeneHo B [74], [179].

.44 Mepepava Ka4eCTBEHHO U3rOTOB/IEHHOIO YCTPOMCTBA

KauecTBO ycTpoiicTBa o6ecneumBaeTcs BbIMOSIHEHNEM BbIGPAHHON rpynnbl CTPecc-TeCTOB, HanpuMep, Temnepartyp-
HbIMW MCNbITAHUSAMY C U3MEHEHMEM MapameTpoB BIAXHOCTU UM UCMbITAHUAMU C U3MEHEHNeM Temnepatypbl. MponsBo-
AnTeNb YCTPOCTBA AO/MKEH NPeAoCcTaBNsATh TakMe AokasaTefbCTBa.

MoapobHoe onucaHne gaHHOro metoga/cpeactsa npueeneHo B [74], [179].

.45 Mepepaya Ka4eCTBEHHO (DYHKLUNOHMPYHOLLErO yCTpoiicTBa
Bce ycTpoiicTBa TECTUPYHOT Ha OyHKUMOHANIbHOCTL. Mpou3BoauTENb YCTPOMCTBA AO/MKEH NPEeAOCTaBNAThL AoKas3a-
TeNbCTBa 3TOMY.

.46 CTtaHgapTbl kKadyecTBa

Mpownssogutens CAC ponmkeH npegycMoTpeTb AOCTATOYHbIA YPOBEHb YNpaBfieHMA KavyecTBOM, Hanpumep, UMeTb
ochopmieHHoe «PyKOBOACTBO MO KA4eCTBY M HAAEXHOCTU», B KOTOPOM [0KYMEHTa/IbHO MOATBEPXAEHO BbINO/IHEHNE Cep-
Tudukaymm no FOCT I1SO 9000 mnm cTaHAapTHON OLEeHKM kavyecTBa nocTtaslmka (SSQA).
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MpunoxeHuve [
(cnpaBo4yHOe)

MeToabl 1 cpeAcTBa AN pa3paboTKy CBsA3aHHOIo ¢ 6€30MacHOCTbI0
00 BbEKTHO-OPUEHTNPOBAHHOIO MPOrpamMMHOro obecneyeHus

Bce pekomeHgauny HacTosiLLero ctaHgapra no npoektuposaHuio MO NPUMEHAITCHA K 06 bEKTHO-OPUEHTUPOBAHHO-
My MO. MockonbKy Npu 06BEKTHO-OPUEHTUPOBAHHOM NOAX04e MHAOPMaUUsA NPeacTaBAsAeTcs nHade, Yem npu npoueayp-
HOM MM OyHKLMOHaNbLHOM nogxode, TpebyeTcs ocoboe pacCMOTPeHNe CreayloLWmx pekoMeHaaunii:

- NOHUMaHMe pa3paboTynkamn nepapxuin KnaccoB U ngeHTudukaymm dyHkymmn(uin) MO, koTopble 6yayT BbINON-
HATBLCA MPW BbI30BE 3a4aHHOr0 MeToAa (BKIo4as CyLLeCTBYHOLWY 6MG/IMOTEKY KNaccoB, eC/iM OHa MCMOosb3yeTcs);

- NPUMEHEHNE CTPYKTYPHOro TectupoBanusa [cm. FTOCT 34332.4—2021 (tabnuua b.2) n npunoxeHune B HacTosiwero
cTaHgapTa).

Tabnuupl 0.1 n [.2 cogepxart cnpaBoyHble PyKOBOAALLME YKa3aHWUA N0 MCNOMNb30BaHWUI0 06BEKTHO-OPUEHTMPOBAH-
Horo MO, koTopble AONOMHAKT 60nee obwme HopMaTUBHbIE PYKOBOASLLME YKa3aHus.

Tab6nuya O1 — Apxutektypa 06bekTHO-OpMeHTupoBaHHoro MO

PekomeHpgauumn Moapo6HOCTM Yne 1 yYNb 2 yYne 3 Ynb 4
1 MpocnexuBaemocTb NOHATUA NPUKIAZHON 06n1acTn ¢ kinaccamu MpumeyaHne 1 P OoP oP oP
apPXUTEKTYpPbI
2 Vicnonb3oBaHve NOAXOAAWMX (IpPeinmMoB, 06WENCNoNb3yeMblX MNpumeyaHue 2 P OoP OoP oP

KOMOGUHaLMIA KnaccoB 1 Wab/i0HOB NPOEKTMPOBaHUSA.

MpumeyaHne — lNpu UCNONb30BAHUN CYLLECTBYIOLWUX pei-
MOB 1 LWAa6/10HOB NPOEKTUPOBAHUSA K HUM NPUMeEHATCA TpeboBa-
HUS, KaK U K npeaBapuTesibHO paspaboTaHHomy MO

MpnmeyaHunsa
1 MpocnexnBaeMocTb NPMKNaAHOW 061acTN C apXMTEKTYpPOIl kacca MeHee BaXHa.

Mprmeps!

1 Ana HeKOTOpPOM YacTu, npefHa3HAYeHHOW NS MPOeKTa, CBA3AHHOro ¢ 6e30MacHOCT b0, MOXKET
cyllecTBOBaTH (hpeliM M3 NpoeKTa, He CBA3aHHOro ¢ 6e30MacHOCTbio, KOTOPbIA YCNELLHO peliaeT Mno-
J06HYI0 337a4y, M1 3T0 XOPOLUO N3BECTHO YYaCTHMKaM NpoeKTa. B 3ToM cnydae peKOMeHye TCA UCMOoSlb-
30BaTb TaKoi chpeiim.

2 MoryT noHagobuThcA pas/iMyHble a/IropUTMbl /1 PELLEHNS TEeCHO CBA3aHHbIX Nnoj3afay npoek-
Ta, CBA3aHHOro ¢ 6e30NacHOCTbI0. Mo3TOMY MOXKET ObITb BblOpaH LLIAG/IOH cTpaTerMy JocTyna Kasro-
pUTM™Mam.

3 YacTb npoekTa, CBA3AHHOro ¢ 6e30NacHOCTbHIO, MOXKET COCTOATH W3 Bblgaun Hag/exkalyx npe-
JYNPe>KAeHNA BHY TPEHHUM U BHELLHMM 3avH TepecoBaHHbIM CTOpoHaM. [/15 opraHmsaumm 3 TUxX npesynpexx-
JeHU MOXXET ObITb BblbpaH WabioH HabngaTensa. 3To TpeboBaHVe He NPUMEHSETCA 419 GO0 TEK.

2 Kak npaBuo, abcTpakTHbI 6a30BbIli knacc o6ecneynBaeT AOCTYN K MPOU3BOAHbLIM KOHKPETHbLIM Kiaccam.

Tab6nuuya [.2 — O6beKTHO-OPUEHTUPOBAHHbIV pabounii mpoekT

PexomeHnpgauun yne 1 ynb 2 ynb 3 Ynb 4
1 Knaccbl fO/KHbI UMETb TO/IbKO OAHY Leb p P OP OP
2 Wcnonb3oBaHne HacnefoBaHWA NpW YCOBMKM, YTO NPOU3BOAHLIN Kacc ABASETCS OP OP OP OoP
YTOYHEHVEM CBOEro OCHOBHOIO Knacca
3 OrpaHuyeHune rny6uHbl HacnefoBaHUsA cTaHgapTaMmn KOAMPOBaHWUS p P OoP OoP
4 MepeonpegenexHve onepayunii (MeToA0B) CTPOro KOHTPOSIMpYyeTCs p OP OP OoP
5 Vcnonb3oBaHMe MHOXECTBEHHOrO HacnefoBaHWs TOMbKO ANA WHTePeRCHbIX OP OP OoP oP
Knaccos
6 HacnepoBaHve OT HEU3BECTHbIX KaccoB -- -- HP HP
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PekomeHpgauunm yne 1 ynb 2 yne 3 YNb6 4

YTO MOBTOPHO WUCMOJIb3yeMble 0OBHEKTHO-OPUEHTUPOBAaH- OoP OP OP OP

Hble 6MG/IMOTEKN OTBEYAKT PEKOMEHAALMAM AAaHHON Tabnuubl

MpnmeyaHunsa

1 OAuH Knacc xapakTepusyeTcsi Ha/lMuMeM OfiHOW OTBETCTBEHHOCTU — HEO06XOAMMO 6biTb BHUMATE bHLIM NpU
ONMCaHMM TECHO CBS3aHHbIX AAHHbLIX U onepauuii Hag STUMK AAHHLIMU.
2 Heo6x0AMMO BHMMATE/IbHO CEeANTb 3a TEM, YTOGbl HE AONYCTUTb LMKTMYECKMX 3aBUCUMOCTEN Mexay 06b-

eKTaMun.

B Ta6nuue [.3 npuBeaeHsl HedhopMasbHbie onpeaesnieHnst UCMNo/b30BaHHbIX Bbllle TEPMUHOB.

Ta6nunuya [MO.3 — Hekotopble 06bEKTHO-OPUEHTUPOBAHHbLIE TEPMUHBI

TepMuH

OcHOBHOI# knacc

lMepeonpepenexHne

Mpoun3BoAHbI Knacc

CurHartypa onepauuu
(nognporpammbl),
(meTopga)

dpeliim

OnpepenexHne

Knacc, y KOTOpOro ecTb MpOU3BOAHbIE K1ACChl.

MpumeuyaHune — OCHOBHOI Knacc MHOr4A Ha3blBAOT HAAKNACCOM, WM POAUTENLCKUM
knaccom

3amMeHa onepauuu (MeToaa, nognporpamMmbl) Apyroli onepaumnein (MeTogom, NOANPOrpamMmmoit)
C TOli Xe camoli cUrHaTypoil u nepapxueil HacnegoBaHMA BO BPEMS BbIMOSIHEHWSA; CBONCTBO
06bEKTHO-0PUEHTMPOBAHHBIX A3LIKOB WU NMporpaMm, peanusytlliee noaMmMopgusm

Knacc (coBokynHoCTb aTpubyTOB W onepauuii), KoTopbli Hacnegosan atpubyTbl u/wunu one-
pauun oT gpyroro knacca (OCHOBHOro knacca). MNMpov3BoAHbIA Knacc MHorga HasblBaloT Moj-
K/1TaccoM, UM JOYEPHUM KIaccoMm

Mma onepaunn (nognporpammel), (MeToga) BMecTe € ee napameTpamu (aprymeHTamm) u ux
TUMbI, MHOTAA TaKke UX BO3Bpallaemble TUMbI.

MpumeuyaHue — [IBe CUrHaTYpbl PaBHbl, €C/IN Y HUX OAHU W TE Xe WMEeHa, YUC/0 U TUMbl
napameTpoB; B HEKOTOPbIX S3blKax AO/HKHbI 6blTb OANHAKOBLIMU Takke BO3BpalLaeMble TUMbl

CTpyKTypa nporpamMmbl, 06bIYHO NPeLBapUTENIbHO paspaboTaHHas A/1s 3anosIHEHNS) JaHHbIMU
KOHKPETHOTo MpYMEHeHsI

79



FOCT 34332.5—2021

MpunoxeHne E
(cnpaBo4yHOE)

BeposiTHOCTHbIN Nogxo4 K onpeaesieHnto NosHOTbl 6e30MacHOCTU
npeaBapuTenbLHO pa3paboTaHHOro NporpaMMHOro o6ecrneyeHust

E.1 O6wwe nonoxeHums

HacToslee npunoxeHne CoAepXnT NCXOAHblE PyKOBOASLLME MaTepuasibl N0 NCMO/Ib30BaHNI0 BEPOATHOCTHOMO NOA-
Xofa K onpefeneHunto NoaHOTbI 6e30nacHOCTV NPOrpaMMHbIX CPeACTB ANS NpeABapuTesibHO paspaboTaHHbIX NporpamMmm Ha
OCHOBE OMbITa MX 3Kchyataumn. BepoATHOCTHLIA NOAX04 ABNSeTCA Hambonee NOAXOAALMM NS OLEeHKM onepaLMoHHbIX
CMUCTEeM, KOMMOHEHTOB 6MbAMoTeK, KOMNUAATOPOB W APYrMX NPOrpaMMHbIX cucTeM. HacTtosiliee NpUIOXeEHNE COAEPXUT
KpaTKoe onucaHue BO3MOXHOCTEll BEpPOATHOCTHOIO NOoAX0oAa, a Takke CCbIIKM Ha WUCTOYHUKM C 6onee noApo6HbIM KX
onucaHveM. HacTosilee NpuUIOXeHMEe He crnefyeT paccMaTpuBaTb Kak MOSIHOE WaM ucuyepnbiBatowee. Ero cnepyet uc-
nosb30BaTh TO/IbKO TeM cneunanncTam, KTo KOMNeTeHTeH B CTAaTUCTUYECKOM aHanuse.

MpeanoxeHHble B HACTOALLEM MPUIOXKEHUN METOAbl MOTYT 6biTb TaKXe MCNOoNb30BaHbl AN AeMOHCTpauuM pocta
YPOBHSI MOJSIHOTLI 6e3onacHocTu MO, KOTOpoe HEKOTOPOE BPeMS YCMeLWHO 3KcnayaTuposanocb. Hanpumep, MO, co3paH-
HOe B COOTBETCTBMM C TpeboBaHuamu TOCT 34332.4 ansa YIMb 1, nocne cOOTBETCTBYHLLErO nepuoga ycrnewHom paboTbl
B 60/IbLLIOM YMCe NPUMEHEHUA MOXeT 6biTb NPUroAHbIM AN AEMOHCTpauun COOTBETCTBUS YPOBHIO MOSHOTHI 6e3onac-
HocTu YTb 2.

Uucno 3anpocoB 6e3 0TKa30B NpW UCMbITAHUW WK YACO YacoB, Heob6xoaumoe Ans paboTbl 6e3 0TKasos, AN onpe-
AeneHna KOHKPEeTHOro ypoBHSI NOMIHOTbI 6e3onacHoCT npeacTasBneHo B Tabnuue E.1. B Tabnuue E.1 Takke 0606LeHbI
pesynbTaThbl, NpuBefeHHble B E.2.1 n E.2.3.

OnbIT 3KcnayaTaunm MOXET 6biTb BbIpaXEH MaTemaTuyecku, kak nokasaHo B E.2, Ana AOMNOMHEHUS WK 3aMeHbl
CTaTUCTMYECKOro TeCTUPOBAaHUSA, a OMbIT KCMyaTauumn, NoNyYEeHHbI U3 HECKONIbKMX MeCT 3Kchayatauun, MOXeT ObiTb
o6beaunHeH (NMyTem fo6aBneHUs KOHKPETHOro yucia o6paboTaHHbIX 3anpocoB MM 4acoB paboTbl B nepuog akcnayara-
Luun), HO TONbKO B Criyyae, ecru:

- NporpaMMHast Bepcusi, nognexauias ucnosbzosaHunto B I/D/M3I3 CB3C cucteme byaeT nAeHTUYHA Bepcun, ans
KOTOPOli NpeAbsB/eH pe3ynbTart OnbiTa ee aKcnayaralum,;

- aKcnnyaTaunoHHbIA Npoduab BXOAHOMO NPOCTPaHCTBa aHaslormyeH;

- cyuiecTByeT adppekTuBHaa cuctema yBeJOMAEHUA N JOKYMEHTUPOBaHNSA OTKa30B;

- cnpaBeAnuBbl NpUHATbLIE B E.2 NnpeanonoxeHus.

Ta6nuua E1— Heobxogumas npeabicTopus Ans onpefeneHust ypoBHS NoSIHOTbI 6e30MacHOCTy

Pexum pab6oTbl ¢ HU3KOW Yncno peanbHbiX PeXum ¢ BbICOKOW O6uwee yncno yacos
MHTEHCUBHOCTbLIO 3anpocoB 3anpocos MHTEHCUBHOCTbIO 3aNpoCOB akcnayaTtayuu
yne (BeposATHOCTbL OTKa3a npu UNn C HenpepbiBHbIM

BbIMO/THEHUN N1aHNpyembIX 1- a=0,99 1- a=0.95 3anpocom (BepoATHOCTb 1- a=0,99 1- a=0,95

dyHKLMIA no 3anpocy) onacHoro oTkasa B 4ac)
YNBb 4 OT1 10~5p0 10-4 4,6 - 105 3 m105 OT 10-9 o 10-8 4,6 1O 9 3 109
Ynb 3 OT 10-4 fo 10-3 4,6 - 104 3-.104 OT 10-7 o 10"6 4,6 - 108 3 -108
Yne 2 OT1 10"3 g0 10-2 8 108 3103 Ot 10"6 oo 10"5 4,6 - 107 3 .107
yne 1 OT 10-2 g0 10-1 4,6 - 102 3.102 OT 10-5 o 10-4 4,6 m106 3 -106

MpunmeyaHunsa

1 BennuuHa 1- a npeactaBnsieT co60i YpOBEHb A0BEPUS.

2 TMpepnocbiiki 1M onucaHue npoueayp NOoyYeHUs YNCNOBbLIX 3HAYEHUI B HacToswen Tabnuue cm. B E.2.1 un
E.2.3.

Moapo6Hoe onncaHue gaHHOro metoga/cpeacTea npmeegeHo B [75], [84].

E.2 dDopMy/ibl CTAaTUCTUYECKOTO TECTUPOBAHNA U NMPUMEPbLI UX NCMNOJIb30BaHUA

E.2.1 TMpocCTOi cCTaTUCTUYECKNI TECT ANA pexuma paboTbl C HU3KOW MHTEHCUBHOCTbLIO 3anpocoB

E.2.1.1 WNcxopHble npennochIiku:

- pacnpegeneHve TeCTOBbIX AaHHbIX PaBHO pacnpefeneHvto 3anpocOoB NPV BbINOSIHEHWM Onepauuii B pexunme
OHnNaiiH;

- MPOXOXAEHNA TECTOB CTATUCTMYECKN He 3aBUCAT APYr OT Apyra B OTHOLUEHWUM MPUYMHBI OTKa3a,;

- AN 06HapyXeHNs NbbiX 0TKA30B, KOTOPbIE MOTYyT NOABUTLCS, CyLWEeCTBYeT afeKBaTHbIi MEXaHU3M;

- YNCNo TecToBbIX 3anpocos N >100;

- BO BPEMS MPOroHa N TecTOBbIX 3aMpoCOB OTKa3bl OTCYTCTBYIOT.
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E.2.1.2 Pesynbtarthl
BeposaTHOCTb OTKasa p (Ha O4uH 3anpoc) Npu YpoBHe AoBepus 1- a onpefensieTcs U3 BbIPaXeHUs:

p<, \->la wmn £

E.2.1.3 lMpumep

Tab6nnya E.2— BepoAaTHOCTM 0TKasa pexkiMa padoTbl C HU3KOM MHTEHCMBHOC T bIO 3arpocoB

1- a P
0,95 M
0,99 4.6/n

J1a BepoAsTHOCTM 0TKasa Npu 3anpoce 4ns YINb 3 npu ypoBHe goBepus 95 % NpUMeEHeHWE YKa3aHHO
dhopmysibl gaeT 30000 TeCTOBbIX MPMMEPOB MPW BbIMOSIHEHWM YC/I0BUIA NPUHATbIX NPeAnocbiIoK. PesynbTa-
Tbl 419 Ka>Kaoro YI'b 06benHeHbl B Tabnvue E 1

E.2.2 TecTMpoBaHMe BXOAHOro MaccuBa (NpegMeTHOM o6nactn) ANsa  pexuma paboTbl C  HU3KOMN
WHTEHCMBHOCTbLIO 3anpocoB

E.2.2.1 VicxogHble npeanochIiku

EAnHCTBEHHAA mMcxogHas npeanocklsika COCTOUT B TOM, YTO TeCTUpyeMble JaHHble BblbupaloT Tak, 4Tobbl o6ecne-
YnTb CrlyvyaHoe YHU(ULMpPOBAHHOE pacnpeesnieHne no BXog4HOMY MaccuBy (NpegMeTHOol 06s1acTu).

E.2.2.2 Pesynbrarbl

Heobxoaumo onpeaenntb YMCAO TECTOB M, KOTOpble TPeObyTCA, NCXOAA U3 nopora TOYHOCTU 5 BXOAOB A/18 TecTu-
pyemoi oyHKUUN C HU3KON MHTEHCMBHOCTLIO 3anpocoB (Hanpumep, 6e3onacHoe OTKIYEHUE).

Ta6nunua E.3— CpefHve paccTosiHUSI Mexay ABYMS TouKamu TeCTUPOBaHMS

Pasmep npegMeTHOro npocTpaHcTea CpefHee paccTosiHue MexXAy ABYMs TOYKaMy TECTUPOBAHWS B NPOU3BO/ILHOM HanpaB/ieHNN

1 5 = 1/n
2 5= TN
3 b= L uii
K 6=3%$i7n
MpuMmeyaHne — K MOXET ObITb NIIOOLIM MONOKUTENBHLIM UeNbIM YMCAOM. 3HaveHusa 1, 2 n 3 npuBeseHsl

TOJIbKO B KayecTBe npmnmepos.

E.2.2.3 [Mpumep

PaccmoTprm 6e30macHoe OTK/IHYEHME, KOTOPOoe 3aBUCUT TO/bKO 0T ABYX MepemMeHHbIX A n B. Ecin
NPOBEPKOW 6bI/10 YCTAHOB/EHO, YTO NOPOroBble 3HAYeHNS, KOTOpble Pa3fensioT BXOAHYH0 Napy nepeMeHHbIX
A n B, onpefeneHbl C TOYHOCTHIO 40 1% 0T AgnanasoHa namepeHus A wiv B, T0 unc/io paBHOMepHO pacnpeje-
NEeHHbIX TEeCTOBbIX 3anpocoB, TPebyemMbix B 06/1acTu A n B, 6ygeT paBHo n= /2= 104.

E.2.3 lpocToi CTaTUCTUYECKUI TECT ANA PeXMMa C BbICOKO MHTEHCMBHOCTbLIO 3aMpOCOB UM B peXxume c
HenpepbIBHbIM 3aNpOCOM

E.2.3.1 VicxogHble npeanocbuikn:

- pacnpegeneHune AaHHbIX Takoe Xe, Kak u pacnpegesnieHne npu BbIMOSHEHWUM ONepauunii B pexvuMe OH/aitH;

- OTHOCUTEJIbHOE YMEHbLIEHNE BEPOATHOCTU OTCYTCTBUA OTKa3a NpPOnopunoHasibHO NPOoAO/IKUTE/IbHOCTN paccMma-
TpMBaemMoro uHTepsana BPpeMeHU U NOCTOAHHO B NPOTUBHOM Crlyyae;

- ana 06Hapy>Keva No6bIX 0TKA30B, KOTOpble MOIYT NOABUTLCA, CYLLECTBYET a,quBaTHblﬁ MeXaHU3M;

- TECT BbINOJ/IHAETCA B Te4EHNE BPEMEHU TECTUPOBAHUA f\

- BO Bpemsa TecTupoBaHus t HUKaknMx 0TkasoB He npomncxoaut.

E.2.3.2 Pesynbrarsl

COOTHOLWEHNE MeXay MHTEHCMBHOCTbI OTKA30B A, YypOBHEM AoBepus 1- a u BpeMeHeM TecTupoBaHus t nveet Bug;
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MNHTEHCUBHOCTL OTKA30B 06paTHO NponopuuoHanbHa cpegHeMy BpemeHn HapaboTki Ha oTkas (MTBF):

MTBF'

M pnmedyaHne — B HacToAwemM CTaHOapTe He aenaetca pa3nvmvu7| Mexay WHTEHCUMBHOCTbKO OTKa3oB B 4Yac U
yacToTOi 0TKa30B B uyac. BeposiTHOCTbL oTKas3a F cBsizaHa c yacToToii 0Tka3oB f BbipaxeHuem
F=1- e,

0[lHaKo 06/1acTb NPUMEHEHUs HACTOsILLero cTaHAapTa OXBaTbiBaeT 4acToTy O0Tka3oB MeHee 10~5 1/u, a Ans He6OMbLINX
3HaueHwnit yactoTbl cnpaBegnmeo F=f-t.

E.2.3.3 lMpumep

Ta6nuua E4 — BepoaTHOCTM 0TKaza /19 pe>k/Ma C BbICOKO/ MHTEHCMBHOCTbIO 3arpocoB WM AN1s pe-
>K/IMA C HEMNPepbIBHbLIM 3arpocoM

1.0 1
0,95 A
0,99 4,6/t

L1s nog TBep>KAEHNSA TOro, YTO CpefHee BPeMs HApPaboTKU Ha 0TKa3 coCTaB/1sie T M0 MeHbLLUEA Mepe
108 u ¢ ypoBHeM foBepusi 95 %, TpebyeTCcA BpeMsA TecTUpoBaHUsA 3+ 108 U 1 A0/KHbI 6bITb COBNIOAEHbI UC-
XOfAHble NPeAnocbUIKN. Ync/io TecToB, HE06X0AMMOe Anst KaxKaoro YIb, — B COOTBe TCTBUM ¢ Tabnuuei N1

E.2.4 TMonHoe TecTnpoBaHue

MporpaMMy MOXHO paccMaTpuBaTb Kak ypHy, cogepxatyyto N wapos. Kaxablii Wwap npeacrasnseT co6oli KOHKpeT-
HOoe CBOMCTBO nporpaMmsl. Lapbl n3BnekawT cnyyaliHo 1 3aMeHAI0T nocne nposepku. MonHoe TecTupoBaHne gocTuraet-
CA, eCqn BCe Luapbl U3B/1€YEHbI.

E.2.4.1 NcxogHble npeanocbiiku:

- pacnpegeneHve TecTUpyeMblX [aHHbIX TakoBO, 4TO kKaxpaoe u3 N cBOCTB mporpammbl TECTUPYETCSi C paBHOl
BEPOATHOCTLIO;

- TeCTbl MPOBOAAT HE3aBUCUMO ApPYT OT ApYra;

- KaXXAbI NOABNSAOLWMACA OTKa3 06HapyxmBaeTcs;

- 4YMCNO TECTOBbIX NPpMMEPOB M MHOro 6onbLue Jv;

- BO BPeMs NporoHa M TeCTOBbIX 3aMpoOCOB OTKa3bl He MOSABNATCS;

- KaXAbIM NPOrOHOM TecTa KOHTPONMpyeTCs OAHO CBOMNCTBO MpOrpamMMbl (CBOWCTBO NPOrpaMMbl — 3TO TO, YTO MO-
XeT 6bITb NPOTECTMPOBAHO BO BPEMS OAHOrO NMpOroHa TecTa).

E.2.4.2 Pesynbtatbl

BepoATHOCTb TECTUPOBAHNA BCEX CBOWCTB MPOrpaMmbl p ONpeaensercs BblpaXeHnem:

raeCy N/=(N/(N/-1)... (N-))/j\

Mpn oueHke 3TOro BblPaXeHUs 06bIYHO TOJILKO MEPBble €ro YNeHbl UMEKT 3HAYeHNe, NOCKO/bKY B peasibHbIX YCNo-
BUSIX BbINO/HAETCS COOTHOLLIEHMe M MHOro 6osibwe N, 4To AenaeT Bce UneHbl 3TOr0 BbIPaXeEHWUs Npu 60/bLIOM j Hecylue-
CTBEHHbIMMW. 3TO BUAHO U3 Tabnuybl 5.

Mpyvep

PaccmoTpym nporpaMmy, KOTopas Mesia HECKO/TbKO MHCTa/IIALUMIA B TeYeHVEe HECKOMbKMX JIET. 3a3T0
BPEMS OHa BbIMOJIHAMACL MO0 MeHbLUed Mepe 7,5 m 106 pa3. [MpearnosiooknM, YT0 KadKaoe COTO0e BbIMOSIHEHNE
nporpamMmbl COOTBETCTBYET MEPEUNC/IEHHbIM BbILLIE UCXOAHLIM Npeanocblikam (cm. E.2.4.1). MosTomy ansd
CTaTUCTUYECKON OLEHKM MOMYT 6blTb MNPUHATBI 7,5 «104 BbINOSIHEHWNI NMporpamMmbl. Ecnmn NpeanonoxknTs,
4710 4000 TecTOBbIX MPOXOXKAEHWIA MPOrpamMmMbl MOryT BbIMO/IHATL UCYHEPMblBaKOLLEe TeCcTUPoBaHWe, cuun-
TasA Takylo OLeHKY KOHCepBaTUBHOW, T0 B COOTBETCTBUM C Tab/muen 5 BeposTHOCTb TOro, YTOo He BCe
6yfeT NpoTecTUPOBaHO, cocTasnseT 2,87 ml0-5

Mpr N =4000 3Ha4eHVIs MepBbIX YJIEHOB B 3aBMCMMOCT M 0T M NpeAcTaB/ieHbl B Tabnmue ES.

82



FOCT 34332.5—2021

Ta6nuua E5— BepoATHOCTbL TeCTUPOBAHMS BCEX CBOVCTB MPOrpaMmbi

n P

5. 10 1-1,9 m10~2+ 1,10- 10~4- ...
7,5 m10 1-2,87 m10~5+ 44 10r10 - ...
1410 1- 554 .10~8+ 1,52 « 10r15- ...
2-10 1-7,67 . 10r19. 2,9 m10~37- ...

Ha npakTuvKe TaKue OLEHKM A0/KHbI ObITb KOHCEPBATUBHbLIMM.

MoapobHoe onucaHne gaHHOro metoga/cpenctesa npuseaeHo B [179]—[182].
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MpunoxeHne X
(cnpaBo4yHOE)

OnpepeneHne CBOWCTB CTaAU XXU3HEHHOTO LUMK/Ia NPOrpaMMHOro o6ecneveHus

Tabnuuya X1 — Cneuyudmkauma TpeboaHuii k MO 3/3/M3 CB3C cuctembl [cm. FTOCT 34332.4—2021 (nopgpas-
fen 7.2 v npunoxexue B, Tabnuua B.1)]

CBoiicTBO

1 MonHoTa oxBaTta MnOTpPe6-
HocTeil 6e3onacHocTM Mpo-
rPaMMHbIM 0GecrneyYeHnem

2 KoppekTHOCTb oxBata no-
TpebHocTel 6e3onacHocTn
nporpaMMHbIM 06ecneyeHnem

3 OrtcyTtcTBMe owMBOK B ca-
MOV creumdukalmm, BKIYas
OTCYTCTBUE HEOAHO3HAYHOCTMN

4 OTtcyTcTBUE
ATHOrO B3aMMOB/INSHUSA
(YHKUWIA, He CBSiI3aHHbIX C
6e30MacHOCTbI0, W  PYyHKLMIA
6e3onacHocTW, peann3yemMblxX
nporpammHbiM 1O cuctemsl
6e3onacHocTn

Heb6naronpu-

5 Cnoco6HocTb obecneveHus
ﬂpOBeAeHMH OUeHKn wn noa-
TBepMAeHMH cooTBeTCTBUA

lMpoekTnpoBaHne n

Onpepenedne

Cneundukayms TpeboBaHuin k MO 3/3/M3 CB3C cucTtembl 0xBaTbiBaeT BCce NOTPe6-
HOCTW U OrpaHNYeHnss cMcTeMbl, NOSBMBLUMECS Ha 60nee paHHUX cTaansax XKL, cucte-
Mbl U onpeeneHHble ans Mo.

MoTpebHocTn n orpaHnyeHmna 3/3/M3 CB3C cucTtembl, Kak npaBuso, yctaHaBuBa-
10T nepej Havasom pas3paboTku cneundpmkauumn tpeboBaHuii k MO 3/3/MI3 CB3C
cucteMbl. OHM MOFYT BK/IKOUAaTb B Ce6s1 cneumdukaumno Toro, YTo He AO/MKHO ObiTb
BbliNnosiHeHO MO wunu yero cnepyeT nsberatb

Cneyundumkayms TpeboBaHuii k MO 3/3/M3 CB3C cucTtembl agekBaTHO OTBeYaeT Mno-
TPeBHOCTSIM 1 OrPaHUYEHNAM CUCTEMbI, KOTOpble GblIM onpeaeneHsl ansa Mo.
Llensio siBnsieTcsi obecneveHne yBEpeHHOCTM B TOM, UYTO BCe, YTO ONpefAesieHo B
cneyudukauum, AeiicTBUTENIbLHO rapaHTUpyeT 6e30MacHOCTb A1 BCeX HEOBX0ANMbIX
ycnoBwuii

BHYTpeHHsA nonHOoTa 1 cornacoBaHHOCTb cneuundmkaymm Tpebosanuin k MO 3/3/M3D
CB3C cucTtembl: npegocTaBfeHne Bceil Heobxoaumol uHdopMauun ansa Beex yHkK-
uuin 1 cuTyaumin, koTopas fo/mKHa OblTb nosydeHa us cneuudmkaumm; oTcyTCTBUE B
Hell NPOTUBOPEUNBbLIX UM HECOTNACOBaHHbIX MOMOXEHWUIA.

MpoTuBopeumne NoNHOTE M COrlacoBaHHOCTK noTpebHocTam 3/3/M3 CB3C cucremsl,
BHYTPEHHel NOMHOTE W COrNacoBaHHOCTY MOXET OblTb OLEHEHO TOMIbKO Ha OCHOBE
cneymdgukaunm TpebosaHuin k MO 3/3/M3 CB3C cuctemsl

Cneundmkauns TpebosaHuin Kk MO 3/3/M3 CB3C cuctembl He coaepxunt TpeboBa-
HW, KOTOPbIE He HYXHbl A1A o6ecneyeHnss 6e30nMacHOCTU YO.

Lienb coCcToUT B TOM, YTOObI M36eXaTb HEHYXXHOI CNOXHOCTU Npu pa3paboTke v BHe-
apeHun MO, 4yTobbl YMEHbLINTL PUCK OTKA30B U n3bexaTb MYHKLUIA, HEe BaXHbIX ANS
6€e30MNacHOCTW, HO MellawLlWmnX WK yrpoxawwmnx yHKUUSaM, KOTOpble BaXHbl A1
6e3onacHocTn

Cneundmkauns TpebosaHnii k MO 3/3/M3 CB3C cuctemsl ABNAETCA NEPBOUCTOYHM-
KOM Heo6xo0aMMOoi nHdopmaunm 415 BbIMOSHEHNA TECTOB U UCCeL0BaHUNA, KOTOpbIe
B pesy/ibTare WX BbINOMHEHUS YOPMUPYIOT 06BEKTUBHOE MOATBEPXKAEHME TOr0, YTO
MO yposneTBOpseT cneyudukaunm Tpedosanunii k MO 3/3/M3 CB3C cuctemsl

paspabotka MO —

NMPOEKTMPOBAHNE apXMTEKTYpbl Mporpamm

[cM. TOCT 34332.4—2021 (nyHKT 7.4.3 n npunoxexve B, Tabnvua B.2)]

Tabnuya X2 —
CBolicTBO
1 MonHoTta crneyundukalmm

Tpe6oBaHuin Kk MO cucTembl
6e3onacHocTn

2 KoppeKkTHOCTb cneunduka-
unm TpeboBaHuii Kk MO cucTe-
Mbl 6e30nacHoCTu

3 OTCcyTCTBME  COOBCTBEHHbLIX

own6oK nNpoekTa
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OnpepenexHue

MpoekT apxutekTtypbl MO oxBaTbiBaeT Bce MOTPEOHOCTM W orpaHuyeHus /M
CB3C cucTtembl, nossuslvecs B cneundukaummn tpebosaHuii k MO 3/3/M3 CB3C
CcuUCTeMbI

MpoekT apxuTekTypbl MO agekBaTHO COOTBETCTBYET creuugukauny tpeboBaHuii K
MO 3/3/N3 CB3C cuctemsl

MpoekT apxutekTypbl MO ¥ NPOEKTHAst AOKYMEHTaUUs He UMEHT OLUMOOK, KOTopble
MOTYT 6bITb MAEHTUDMLMPOBAHbI, HE3ABUCMMO OT 1t060ro yKa3aHHOTo TPe6GoBaHUSA K
MO 3/3/N3 CB3C cuctemsl.

MpuMepbl OWNGOK: 3aBUCAHUS, AOCTYN K HECAHKUMOHMPOBAHHLIM pecypcam, YyTeuku
pecypcoB, BHYTPEHHAS HenosHoTa (To ecTb OWNGKM Npu obpalleHnn Ko BCEM CUTya-
UMsIM, KOTOpble HEMOCPEACTBEHHO YCTAHOBMEHbI B NPOEKTE)



OkKoHuaHne Tabnmupl XK. 2
CgolicTBO

4 TlpocTtoTa M MOHATHOCTL.
lMpeackasyemMoCcTb NoBefeHus

5 BepudumunpyemocTtb n Tec-
TUPYEMOCTb NpoeKTa

6 OTKa30yCcTOMUYMBOCTb

7 3awmTa OT OTKasoB Mo 06-
e  npuyMHe,  BbI3BAHHON
BHELUHVMM CO6bITUEM
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Onpegenenune

MpoekT apxutekTypbl MO, obecneuymBatoWwmii KOPPEKTHBIA N TOYHBIA MPOrHO3 (PYHK-
LUmoHupoBaHma MO Ans Bcex yKkasaHHbIX CUTyauuid.

B yacTHOCTM, 3TV cuTyauun BKIOYAIOT B Ceba cuTyaumy ¢ owmbKkaMm 1 ¢ oTKasamm.
MpeackasyemocTb nogpasyMeBaeT, B 4aCTHOCTU, YTO (PYHKLMOHMPOBAHME HE 3aBu-
CWT OT 3/IEMEHTOB, HE KOHTPO/IMPYEMbIX pa3paboTumkaMu Uam nosib3oBaTensamm

MpoekT apxuTekTypbl MO 1 NpoekTHas [OKYMeHTauua obecneuymBaldT u obneryawT
hopmunpoBaHve ybeanTenibHOro fokasaTenbCcTBa, YTO BCe 3afaHHble TpeboBaHUA K
MO 3/3/M3 CB3C cucTembl NPaBUIbHO YUYTEHbI B NPOEKTE U YTO NPOEKT SINLIEH BHY-
TPEHHUX OLLNOOK.

BepudmympyemocTb MoXeT nogpasymeBaTtb MOsyyYeHne Takux CBOWCTB, Kak NpPoOCTo-
Ta, MOAYNLHOCTb, ACHOCTb, TECTUPYEMOCTb, A0KA3yeMOCTb U T. ., B 3aBUCMMOCTU OT
Mcnonb3yemblX METOL0B Bepudmkalmm

MpoekT apxutektypbl MO gaeT yBepeHHOCTb B 6€30MacHOCTU NpU Ha/lnyumn owmnbok
(BHYTpPEHHUX OWKOOK, OLIMOOK ONepaTopoB UM BHELUHUX CUCTEM).

MOXHO CMPOEKTUMPOBaTb aKTWBHYID WAU MacCMBHYK 3almuTy. [poekTbl akTWBHOW
3aluTbl MOTyT BK/lOYaTh B cebsa Takme OyHKUMKW, Kak OObHapyxeHue, co3jaHue Cco-
06l eHnii 1 nokanu3aumilo OWnGOK, MOCTENEHHbI BbIBOA M3 3KCNayatauum u oc-
BO6OXAEHME OT /II0ObIX HexenaTesibHbIX NO60YHbIX 3hhekToB 40 BO30OHOB/IEHUSA
HOpManbHOro (MYHKUMOHNPOBaHUSA. [POEKTbI MAcCMBHOWM 3aluTbl BKOYAKT B cebs
YHKLMK, KOTOpble rapaHTUpyoT HEeMNnpOHWKHOBEHWE ONpefesieHHbIX TUMOB OLNGOK
NNV ONpefesieHHbIX YCI0BUIA (TaBUHOO6pPa3HbIX MOTOKOB Ha BXOAaX, 0COBGEHHO AaT n
BpemeHun) 6e3 npusnedyeHuns MO

MpoekT apxutekTypsl MO obneryaet ngeHTUMMKaLNIO BUAOB 0TKa30B No o6Lel npu-
YnmHe 1 3pheKTUBHLIX CPEACTB NPeAoCTepPexXeHNs OT OTKa3oB

Ta6nnuya X.3— lMNMpoektupoBaHue n paspaboTtka MO: MHCTPYMeEHTasIbHble CpeAcTBa NOALEPXKA 1 A3bIKA NporpaMmmu-
poBaHus [cM. FTOCT 34332.4—2021 (nyHKT 7.4.4 v npunoxeHune B, Tabnuua B.3)]

CBoiicTBO

OnpepenexHue

1 MNoppepxka paspabotkn MO ¢ Tpeby-
eMbIiMK cBoicTBammu MO

2 YeTkoCcTb paboTbl ¥ (PYHKLMOHANb-
HOCTb MHCTPYMEHTasbHbIX CPeAcTB

3 KOppeKTHOCTb M BOCMPOVN3BOAVMOCTb
pesynbTarta

CpenctBa, obecneumBawlme o6HapyxeHue OWNUO0K WM ycTpaHeHue
CK/TOHHBIX K OLIMBKaM CTPYKTYp

O6ecneveHne BCECTOPOHHErO OXBaTa ¥ OTBETHOIN peakuuu Ans Bcex acnek-
TOB pa6oTbl MHCTPYMEHTa/IbHbIX CPEeACTB

HenpoTvBOPEUNBOCTb M TOUYHOCTbL pe3ysnibTata paboTbl UHCTPYMEHTA/IbHOTO
cpeacTBa Ans No60ro BXOAHOIO 3ajaHus

Ta6nunuya XX.4 — TlpoektupoBaHue u paspaboTtka MO — petanbHoe npoekTupoBaHue [cMm. TOCT 34332.4—2021
(NyHKT 7.4.5 n npunoxeHune B, Tabnmua B.4)]

CgoiicTBO

1 MNonHoTa cneuudpnkaumm Tpebosa-
HWiA K MO cuctembl 6€30MacCHOCTK

2 KoppeKTHoCTb chneuudmkauum Tpe-
6oBaHuii K NO cuctembl 6e3o0nacHOCTU

3 OTcyTCcTBME COOGCTBEHHbLIX OLIMOOK
npoekta

4 [lpocToTa n NOHATHOCTL. lNMpeackasy-
€MOCTb NMoBefeHNs

OnpepenexHue

MPUHATLI METO/Abl AeTaflbHOro NPOeKTUpoBaHua 1 paspaboTtku MO, KoTopble
rapaHTUpyoT, YTo nonydeHHoe MO oxBaTbiBAeT BCE NOTPEGHOCTU U OrpaHu-
ueHusi cucTemsl 6e3onacHoOCcTn, copMupoBaHHbie ana Mo

CyllecTByeT KOHKPETHOe [oKa3aTe/lbCTBO, NO3BOMsLEe yTBEpPXAaTb, YTO
TpeboBaHua k 3/3/M3 Cb3C cucteme, cchopmupoBaHHbie ansa MO, BbINOA-
HAOTCA paspaboTaHHbiM MO

PaspaboTtaHHoe MO fMWeHO BHYTPEHHUX OTKa30B. lMpuMepbl OTKa30B: 3a-
BMUCaHue, [OCTYN K HeCaHKLUNOHMPOBAHHbLIM pecypcam, YyTeUYkn pecypcos

MoeeneHne paspabatbiBaemoro MO npegckasyemMo 06beKTUBHLIM 1 ybeau-
Te/bHbIM TECTUPOBAHMEM U aHa/IM30M
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OKOHYaHve Tabnmupi X 4
CBoiicTBO

5 Bepudguumpyemoctb #
MOCTb NnpoekTa

TecTupye-

6 OTkasoycToinunBocTb/O6HapyxeHne
HeucnpaBHoOCTel

7 OTcyTCcTBME OTKa30B MO 06uieil npu-
YynHe

Tabnuya X.5 — TlpoekTupoBaHune
[cm. TOCT 34332.4—2021 (nyHKTbl 7.4.7,

CBOIACTBO

1 MonHoTa TecTupoBaHMA W WHTerpa-
UMM B COOTBETCTBMM CO cneuumdukau-
AaMun npoekrta MO

2 KOppeKTHOCTb TeCcTUpOBaHWA W WUH-
Terpauuy B COOTBETCTBUM CO Cheuu-
dukaymsamu npoekta MO (ycnewHoe
BbIMO/IHEHNE)

3 Bocnpon3soanMOCTb

4 ToyHO onpefenieHHasa TecTupyemas
KOHcpurypauus

OnpepgeneHune

Paspa6oTaHHoe MO saBnseTca nogaalwLwmmca NpoBepke U TecTupyembiM

MeTtogabl 1 pa3paboTkn obecneymBaloT rapaHTUIO TOro, 4Yto paspaboTtaHHoe
MO 6ynet BecTn cebsa 6e30MacHO Npu HaIM4ymMm OWnM60oK

MeToapbl 1 MpoekTbl 06ecneynBatoT onpefesieHne BUA0B OTKa30B MO obLel
npuuvHe 1 obecneunBalT IPPPeKTNBHbIE CPeacTBa NpefoCcTePeXeHns oT
oTkaszos MO

n paspa6oTka MO: TecTupoBaHWe W WHTerpauusi NporpamMHbIX Moaynei
7.4.8 n npunoxeHne B, Tabnuua B.5)]

Onpepenexune

TectupoBaHue MO obecneynBaeT mccnegoBaHne nosegeHuns MO c gocrta-
TOYHOI MOJSIHOTON, YTOBLI rapaHTUpPOBaTb, YTO Bce TpeboBaHus cneyunduka-
ummn npoekTupoBaHuns MO 6bin yA0BNETBOPEHbI

Ecnv 3agaya TecTMpoBaHUS MOAYNs 3aBepluieHa, TO CYLLEeCTBYeT KOHKpeT-
HOe [JoKa3aTeflbCTBO, MO3BOSIANLLEE YTBEPXKAATb, YTO Tpe6oBaHua k 3/3/MI
CB3C cucteme 6b11 yA0BNETBOPEHbI

K cornacoBaHHbIM pe3y/sibTaTam MpUBOAMUT MOBTOPEHUE OTAENbHBIX OLEHOK,
BbIMOJ/IHAEMbIX KakK YaCTb TECTUPOBaHNA U UHTErpaunun moayns

Ansa Hagnexawmx sepcuii mogynei u MO BbINOHAKT TECTUPOBAHME W WH-
Terpauuio Moayns, NoslyvyeHHblli Tpebyemblii pe3ynbTar CBA3bIBAKOT C KOH-
KPETHOI KoHUrypaunei «kak noctpoeHo» MO

Tab6nuya X.6 — VIHTerpaumst nporpaMmMmnpyembix 3N1eKTPOHHbIX ycTpoincTs (MO n AC) [cm. TOCT 34332.4—2021 (noa-

pasgen 7.5 n npunoxeHue B, Tabnuuya B.6)]

CBOIACTBO

1 MonHoTa MHTerpauyuy B COOTBETCTBUM
CO cneuuduKaLuamMy npoekTa

2 KOppeKkTHOCTb WHTerpauuu B COOT-

BETCTBMU CO cneundmkaunsammu npoekra
(ycnewHoe BbINOMIHEHUE)

3 Bocnpon3soanMmMoCTb

4 TouHo onpejeneHHas KoHUrypaums
UHTerpaumm
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Onpegenexue

WHTerpaums o6ecneunsaeT COOTBETCTBYHOLLYIO [MTy6UHY 1 OXBaT 3/IEMEHTOB
cucTeMbl, 4To6bl NPOAEMOHCTPUPOBATL, UTO CUCTEMA MOXET BbINOHUTHL
(PYHKUMU, ANA KOTOPLIX OHA NpefAHa3HayeHa, U He BbINO/HSAET Henpegyc-
MOTPEHHbIE (DYHKLIMM MPU BCEX BO3MOXHbIX YCMOBUSX 3KCNyaTauuu v npu
oTKase cucTeMbl. VIHTerpaums BkouaeT B Ce6S MPUHLUNBI, UCNO/b3YyEMble
NS NPOBEpKM, LieNeBble YPOBHU NPOEKTa U acnekTbl MHTerpauun (Hanpu-
Mep, NPOBEPKY MOJIHOTLI B3aMMOAERCTBUS MEXAY MOAYNAMM)

WHTerpauumsi ocHoBaHa Ha KOPPEKTHbIX NPeAnoIoXeHNsX.

Hanpvmep, NpaBUNbHOCTL OXWAAEMbIX pPe3y/nbTaToB, paccMaTpuBaeMbixX
YC/I0BWI1 NCNONb30BaHNSA, a Takke Penpe3eHTaTMBHOCTb TECTOBbLIX Cpef.
Ecnn 3ajaya MHTerpauun 3aBeplueHa, TO CyLLecTBYeT KOHKpeTHoe fAoka-
3aTe/IbCTBO, MO3BO/ISIOLLEE YyTBEPXKAATb, YTO TpebOoBaHUS K 6e30MacHoCTH
ObINY Y0BIETBOPEHBI

K cornacoBaHHbIM pesynbTaTaM NpUBOAUT NOBTOPEHME OTAENbHbIX OLEHOK,
BbIMOJIHAEMbIX, KaK YacTb MHTerpauun mopyns

WHTerpaumsa faeT COOTBETCTBYHOLLYH rapaHTUio, YTO OHa 6Gblna aheKTUB-
HO MpPYMEHEeHa B COOTBETCTBUM C JLOKYMEHTaMU K NpaBU/IbHOW Bepcun ane-
MeHTOB M MO, a nonyyeHHbli TpebyeMblii pe3ynbTaT CBSA3bIBAOT C KOHKpEeT-
HOIN KOHdpUrypaumeli «kak noctpoeHo» MO
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Ta6nunuya X.7 — MoareepxaeHne cooTBeTcTBMA A5 acnektoB MO 3/3/M3 CB3C cuctemsbl [cm. TOCT 34332.4—2021
(nogpaspgen 7.7 n npunoxenne B, Tabnnua B.7)]

CBoiicTBO

1 MonHoTa nNOATBEPXAEHUSA COOTBETCTBUA B
COOTBETCTBMM €O cneundukaymein npoekra No

2 KoppekTHoCTb

3 Bocnpon3soanmocTb

4 ToATBepXAeHNe COOTBETCTBUS TOYHO ornpe-

[OEeNeHHOoN KoHurypauymm

noATBEPXAEeHNS
CTBMA B COOTBETCTBMM CO creuudukalmen
npoekta MO (ycnewHoe BbINOMHEHNE)

Onpepgenexdune

MopTtBepxaeHne cootBeTcTBUA 1O oxBatbiBaeT Bce TpeboBaHus
cneuundukaymm npoektuposaHmsa MO

Ecnn 3apgava nogreepxaeHnsa cootsetctsusa MO BbINOMHEHA, TO CY-
LLecTByeT KOHKpeTHOe AoKa3aTesibCTBO, M03BOJISALEee YTBEPXKAaTb,
yTo TpeboBaHus K 6e30MacHOCTU 6blAN Y40BNETBOPEHDI

COOTBET-

K corfiacoBaHHbIM pesynbTataM MNPUBOAUT MOBTOPEHWUE OTAE/bHbIX
OLIEHOK, BbINOJIHAEMbIX Kak 4acTb NOATBEPXAEHUs cooTBeTCcTBUA MO

UeTKoe 1 KpaTkoe onpeaeneHue:
- CUCTEMBI,

- TpeboBaHuii,

- OKpyxatouiein cpegpl

Ta6nunya X.8 — Mogudukauyma MO [cm. TOCT 34332.4—2021 (nogpasgen 7.8 n npunoxeHue B, Tabnvua B.8)]

CBoiicTBO

1 MNonHoTa mogudmkauum B co-
OTBETCTBMM C TpeboBaHUAMU K
Moandmkaymum

2 KOppeKTHOCTb MoauduKaLmum
B COOTBETCTBMM C TpeboBaHMsI-
MU K MOAMdVKALMM

3 OrtcyTCcTBME COBCTBEHHbIX

owmnboK npoekTa

4 TlpepoTBpalleHne
Te/IbHOro nosefeHuns

HexXena-

5 BepudumumpyemMocTb U TecTu-
pyemMocCTb npoekTta

6 PerpeccrnoHHoe  TecTuMpoBa-
HVMe 1 o0XBaT NPOBEPKOWA

OnpepenexHune

Mogudvkaumst 6blna A0MKHbIM 06pa3oM of06peHa aBTOPM30BaHHLIM MNepcoHa-
/IOM, C COOTBETCTBYIOLIMM MOHMMaHWEM ee (yHKUMOHana, nocneacTeuit Ans cu-
CTeMbl 6e30MacHOCTH, a TakKe TEXHUUYECKUX U IKCMyaTauMoHHbIX NOCNeACTBuii

Mogaudvkaumst OCTUraeT CBOUX 3afaHHbIX Lienei

Mogaundvkaums He BHOCUT HOBble CUCTEMATUYECKUe OLINGKN.
MpumMepbl OWN60K: AeNeHne Ha HOMb, BbIXOA UHAEKCOB WK yKasaTenei 3a rpaHu-
Libl CBOMX 3HAYEHWIA, UCMO/b30BaHME HEUHULMANN3UPOBAHHBIX NEePeMeHHbIX

Mopgudmkaums He BHOCUT Kakoe-nnbo noeefeHve, KOTOPOe, COrflacHo orpaHuye-
HUAM, YCTaHOB/IEHHbIM B cneundukauun TpebosaHuii kK MO 3/3/M3 CB3C cucrte-
Mbl, LO/DKHO ObITb NpeaoTBpaLLEHO

MpoekT MO ABNSEeTCA TakuMm, 4YTo BAUAHUE MOANUKALUN NOSTHOCTbIO U BCECTOPOH-
He oLeHVBaeTcA

MpoekT MO aBnAeTcs TakuMm, 4TO IWEKTUBHOE U MOJSIHOE PErpecCuoHHoe TecTu-
poBaHMe No3BONSET NPOAEMOHCTPMpPOBaTh, YTo MO nocne mogudukalmm NpPoaos-
XaeT yoBneTBopATb cneyudukaunmn Tpedosanuin k MO 3/3/M3 CBE3C cuctemsl

Ta6nunya X.9 — Bepudukauusa MO 3/3/M3 CB3C cuctembl [cm. TOCT 34332.4—2021 (nogpasgen 7.9 v npunoxe-

Hve B, Tabnuua B.9)]

CBoliicTBO

1 MNonHoTa Bepudukauum B COOTBET-

CTBUW C NMpeablayulen cragnei

2 KOppeKTHOCTb Bepudukaumm B Co-
OTBETCTBMM C npeaplayuiein cragveit

(ycnewHoe BbINOSTHEHUE)

3 Bocnpoun3BoAnMOCTb

4 Bepudmkauus TOYHO onpegeneHHol

KOHcpurypauum

OnpepenexHue

Bepudukauma cnocobHa yctaHoBuTb, 4to MO yaoBneTBOpseT BCEM COOT-
BeTCTBylOWMM TpeboBaHMsaM cneuncmkaymm tpeboBaHuii k MO 3/3/M3D
CB3C cucremsl

Ecnn 3apavya Bepudmkaumy MO 3aBeplueHa, TO CyLLECTBYET KOHKpeTHoe
Jokas3aTenibCTBO, NO3BONSIOWEe YyTBepXAaTb, YTO TpeboBaHua Kk /M
CB3C cucrteme 6bisin ya0BIETBOPEHbI

K cornacoBaHHbIM pe3y/sibTaTaMm NPUBOAUT NOBTOPEHME OTAE/IbHbIX OLIEHOK,
BbIMO/THAEMbIX KaK 4YacCTb BepVICbMKaLI.VIVI

[nsa Hagnexawux sepcuii anemeHToB U MO BbINONHAWT Bepudmkaunto, no-
NyYeHHbI TpebyeMblilt pe3ynbTaT CBA3bIBAKOT C KOHKPETHOW KOH(Urypauuei
«KaK nocTpoeHo» MO
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Tab6nuya X. 10— OueHka hyHKUMOHanbHo 6e3onacHocTh [cm. TOCT 34332.4—2021 (pa3gen 8 v Tabnuuya B.10)]

CgoiicTBO

1 MonHoTa OUEHKM (PYHKLMOHALHOW
6e30MacHOCTU B COOTBETCTBUU C HACTO-
ALWMM CTaH4apToOM

2 KOppeKkTHOCTb  OLUEHKM  (PYyHKUMO-
HanbHOW 6e3omacHoCTM B COOTBET-
CTBUM C MPOEKTHbIMWU crneundrkatmamm
(ycnewHoe BbINOMIHEHUE)

3 [ocTynHoe pAna aHanvsa peweHue
BCEX BbIAB/IEHHbIX Npobiem

4 BO3MOXHOCTb MOAuMKaLMn OLEHKN
(PyHKUMOHaNbHOW 6e30macHOCTU nocne
MU3MeHeHus1 npoekta 6e3 HeobxoauMmo-
CTU NpOBeAeHUs1 Cepbe3Holi nepepa-
BGOTKM OLEHKM

5 BocnpousBoanMoCTb

6 CBOeBpeMEHHOCTb

7 TO4HO onpejenieHHas KoHurypaums
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Onpegenexune

OueHka hyHKUMOHanbHOW 6e3onacHocTn MO dopMupyeT sicHoe YTBEpPX-
JeHne O CTeneHu HalJeHHOro COOTBETCTBMSA, CAenaHHbIX 060CHOBaHU-
AX, Mepax Mo YCTpaHeHUI0 HefoCTaTKOB C PeKOMeHAYyeMbIMW CpoKamu UX
yCTpaHeHusi, Mony4yeHHble BbIBOAbI Y PEKOMEHAALNM MO UX MPUHATUIO, KBa-
NNMUUUPOBAHHOMY MPUHATUIO, UM OTKJIOHEHWIO C yKa3aHueMm nbbix Bpe-
MEHHbIX OTPaHNYeHNn ANS 3TUX PEKOMEHAaL N

3afaya oueHKN PyHKUMOHanbHOW 6e3onacHocTy MO 3aBeplueHa, u cylie-
CTBYeT KOHKpeTHOe AoKa3aTenbCTBO, NMO3BOMANLWEe yTBeEpXAaTb, YTO Tpe-
60BaHNa K /DM CB3C cucreme 6bn ya0BIETBOPEHbI

CyuiecTByeT ACHOe YyTBEpPX[EHVWe O TOM, B KakoM obbeme Obl/In paccmo-
TPeHbl NPO6sIEMbI, BO3HMKAKOLWME BO BPEMS OLEHKM (DYHKLMOHA/LHON 6e3-
onacHoctu MO

Pe3ynbTaTbl OLEHKU DYHKUMOHANLHOM 6e3onacHocT MO MoryT 6bITh Nepe-
paccunTaHbl, NpMYem MNpu NOBTOPHON oOLeHKe (oyHKUMOHasbHOW 6e3onac-
HocTu yacTeii MO nocne UxX U3MEHEHWs! He BbINO/HAETCS NOBTOPHAs OLEHKa
(oyHKLMOHaNbHOW 6e3onacHocTv Bcero MO, oHa MWL KOPPEKTMpyeTcs ¢
YUYeTOM M3MEHEHHbIX YacTel

OueHka (yHKLMOHA/IbHOW 6€e30MacHOCTM BbINOHAETCS Kak COr/lacoBaH-
Hblii, 3anN1aHNPOBaHHbIA U OTKPLITLIN NPOLLECC C KOHKPETHLIMU NEePCOHAIOM
W AOKyMeHTamu. [JaHHblii npouecc peasmsyeT pacCMOTPEeHWEe OCHOBaHWS
[N BbINOIHEHWS! OLEHOK U PeLleHns, KOTopble BbIMNO/HAT BCe Te, Ha KOTo-
PbiX BAMAIOT 3TV peLLeHusl, BK/OYasi NOCTaBLUUKOB CUCTEMbI, Nofb3oBaTe-
neii, cneuuanucToB No 06CNYXMBAHUIO N PYKOBOACTBO.

OueHka (OyHKUMOHaNbHOW 6e30MacHOCTV MO3BO/ISET HEe3aBUCMMOMY KOM-
NeTeHTHOMY NepcoHasly NoBTOPSTb OTAE/NbHbIE OLEHKMU, BbINMOMHEHHbIE Kak
yacTb BCeli OLEHKM

OueHka pyHKUMOHaNbHOW 6Ge30MacHOCTM BbINOMHAETCA C COOTBETCTBYHO-
el 4yacToTOW, CBSAI3aHHOW CO CTagusMM XU3HEHHoro uukna MO 3/3/M33
CB3C cuctembl W, No KpaiHeil Mepe, [0 ONpefeneHus CyLecTBYHLNX
onacHocTeli. Takke OoHa o6ecrneynBaeT CBOEBPEMEHHOE CO34aHME OTHETOB
0 HECOOTBETCTBUSIX.

Pe3ynbTaTthbl TECTOB, NPOBEPOK, UCCNEAOBAHWIA U T. A. (hakTUYeckn JOCTyn-
Hbl, €C/IN OHW TPebyTCS B KAYeCcTBE BXOAHOM UHopMauun ans opmMmumpo-
BaHWs pelleHnst 06 oLeHke

Pe3ynbTathl oueHkn hyHKUMOHanbHOW 6e3onacHocTy MO cBA3bLIBAIOT C KOH-
KpeTHOI koHcpurypaumein 3/3/M3 CB3C cuctembl, A5 KOTOPOU pe3ynbTatsl
OLEHKM OYHKUMOHA/IbHO 6€30MacHOCTM A0/KHbI ObITb 0G0CHOBAHbI
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