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Mpeancnoeue

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

CeeneHus o cTaHgapTe

1 NMOOrOTOBINEH Poccuitickod accounauuein npoussoguTeneid cneuuanMaMpoBaHHOW TexXHUKU
n obopygoBaHusa (Accoumaumein «Poccneumall») Ha ocHoBe CODCTBEHHOrO MepeBoda Ha PYCCKUMIA S3bIK
aHrnoA3bIYHOW BEPCUN CTaHOapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH MTK 267 «CTpoutensHO-40p0OXHbIE MaLUVHLI U 060pyaoBaHUE »

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO CTaHA4apTu3auuum, MeTponorum u cepTudurkaumm
(npotokon ot 30 aBrycta 2024 . Ne 176-I1)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HaumeHoBaHWe cTpaHsbl Ko cTpaHbl CoKpallgeHHoe HauMeHOBaHWe HaLMOHANLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHaapTusayum
ApmMeHuns AM 3A0 «HauuoHanbeHbIA opraH No cTaHg4apTU3auun U me-
Tponorun» Pecny®nvku ApmeHus
Benapycb BY locctanpapt Pecnybnuku benapyck
Kvpruznsa KG Kblprelactangapt
Poccus RU Poccrangapt
TamKkmkmcTaH TJ TapxukcTangapT
YabekucTaH uz Y36eKcKoe areHTCTBO Mo TEXHUYECKOMY peryrnmpoBaHuio

4 lMpwkasom PeneparnbHOro areHTCTBa Mo TEXHWYECKOMY PErynupoBaHUK M MEeTponorin ot 3 oktabpsa
2024 r. Ne 1370-cT mexrocygapcteeHHbid ctaHgapt FTOCT I1ISO 19014-4—2024 BBeneH B JeWCTBME B Ka-
YyecTBe HauuoHanbHoro ctaHgapta Poccuickon Pegepaunu ¢ 1 anBapa 2025 .

5 HacToawwmi ctaHgapT MgeHTUYeH mexgyHapogHomy ctaHgapty ISO 19014-4:2020 «MawwHbl 3em-
nepoiHble. PyHKUMoHanbHaa besonacHocTe YacTe 4. PaspaboTka v oueHKa mporpaMmHoro obecrnevyeHus
W nepefadyn OaHHbIX ANs 3NEMEHTOB CMCTEM YNpaBrieHWs, CBA3aHHbiX ¢ obecnedeHmem GesonacHoOCTU»
(«Earth-moving machinery — Functional safety — Part 4: Design and evaluation of software and data trans-
mission for safety-related parts of the control system», IDT).

MexayHapogHeI cTaHAapT paspabotaH TexHMYecKMM KOMMTETOM Mo cTaHgaptuzauum ISO/TC 127
«MawwuHbl 3emneporHble» MexgyHapogHoi opraHusauuy no ctaHgaptusauumuy (1ISO).

Mpy NpMMeEHeHWKM HacTosWero cTaHgapTa peKoMeHAyeTca UCMONMb30BaTh BMECTO CChINTOYHbIX Mexay-
HapOQHbIX CTAHA4APTOB COOTBETCTBYHOLLME UM MEXIOCYAAapPCTBEHHbIE CTaHAapThl, CBEAEHUS O KOTOPbIX Mpu-
BeOeHbl B AONONHUTENbHOM npunoxeHnn JA

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

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

© IS0, 2020
©® Odopmnenune. ®IBY «AHCTUTYT cTaHgapTulauumn», 2024

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

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

i
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

MALLUWHbI 3EMITEPOWHbIE
®DyHKUMOHanNbLHaA 6e3zonacHocTb
YacTtb 4

Paapaﬁon(a N OUleHKa nporpamMmmMHoOro obBecneyeHna 1 nepengadyv gaHHbIX AnA a7eMeHTOB CUCTEM
ynpaBneHuA, CBA3aHHbLIX C obecnevyeHnem GezonacHoCTU

Earth-moving machinery. Functional safety. Part 4. Design and evaluation of software and data transmission for safety-
related parts of the control system

Data BeepeHus — 2025—01—01

1 O6nacTb NpUMeHeHUA

HacToqawumin ctangapT onpegensieT obwme npuHuWnel pazpaboTku nporpammMHoro obecnedenns (MO) un
TpeboBaHWs K Nepefadve CUrHanoB 3NEMEHTOB CUMCTEM ynpaBneHus, cBA3aHHbIX ¢ obecneveHnem Besonac-
HocT (MCS), B 3emnepoiHbix mawuHax (EMM) n nx obopygoBaHuu, kak onpegeneHo B ISO 6165. Kpome
TOrO, B HACTOSILLEM CTaHgapTe paccMaTpyBaloTCs CyLUeCTBEHHbIe OnacHOCTU, onpegeneHHsle B 1ISO 12100,
cBfA3aHHble ¢ MO, BCTPOEHHLIM B CUCTEMY YNpPaBieHMs MallMHON.

CyluecTBEHHLIMW OMACHOCTAMM, HA KOTOpbIe 0OpalLaT BHUMaHWe, ABMSKTCA HENpPaBUIbHbIE PeakLun
CUCTEMBI YNpaBNeHUs MaluWHOW Ha BXOAHLIE CUrHanmbI.

KubepbezonacHocTb He BKMKOUYEHA B HACTOALMIA CTaHAAPT.

n puMmMedYyaHune — PyKDBO,EI,CTBO no KVIGEPSESOHBCHDCTVI CM. B COOTBETCTBYHOLLEM CTaHOAapTe no BeaonacHocTu.

HacTtoswmi ctaHgapT He npuMeHuM K EMM, n3rotoBneHHbIM A0 AaThl €ro BCTYNMNEHUA B JeUCTBKE.

2 HopmaTuBHbI€ CCbINKK

B HacTosAwWem cTaHgapTe MCNonb30BaHbl HOPMAaTVBHbLIE CChIMKW HA CrieAyowme cTaHgapThl [AnAa gatu-
POBaHHbIX CChINTIOK MPUMEHAIOT TOMbKO YKaszaHHOe M34aHue CCbIfIOYHOro cTaHgapTa, ANs HeAaTUPOBaHHbIX —
nocrnegHee usgaHuve (BKNYasa Bce N3MeHeHus)]:

ISO 6750-1, Earth-moving machinery — Operator's manual — Part 1: Contents and format (MawwHbI
3emnepoiHele. PykoBoncteo anst onepatopa. Yacte 1. Cogepxavue u copmar)

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk
reduction (besonacHocTb MalWH. OCHOBHbIE NMOHATUSA, 06LMeE NPUHUWNBI KOHCTPYMpoBaHusa. OueHKa U CHU-
KEeHWe PUCKOB)

ISO 13849-1:2015, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design (be3zonacHocTe mawuH. Jetanu cucTem ynpaeneHusi, cBa3aHHble ¢ obecnedyeHunem bes-
onacHocTh. YacTte 1. O6wume NnpvHLMNBI NPOEKTUPOBAHUS)

ISO 19014-1, Earth-moving machinery — Functional safety — Part 1: Methodology to determine safe-
tyrelated parts of the control system and performance requirements (MalnHbl 3eMnepoiHbie. PYHKLMOHAMb-
Hasa BesonacHocTb. YacTtb 1. MeTogonorua onpegeneHvs Yactei CUCTEM KOHTPONS, CBA3aHHbIX ¢ obecneve-
Huem Be3zonacHocTu, u TpeboraHMsa K pabourMm xapakTepucTUKam)

MapaHune ochbuumnansHoe

GostExpert.ru
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ISO 19014-2, Earth-moving machinery — Functional safety — Part 2: Earth-moving machinery — Func-
tional safety — Part 2: Design and evaluation of hardware and architecture requirements for safety-related
parts of the control system (MawwwnHel 3eMnepoiHble. PyHKUMOHaNbHaA bezonacHocTe. YacTs 2. [NpoekTupoea-
HWe 1 oueHka obopyaooBaHUs U CTPYKTYPLI CUCTEM ynpaBneHus, CBA3aHHbIX ¢ obecneveHnem BesonacHocTu)

3 TepMuHbI U onpepeneHus

B HacToflLeM cTaHaapTe NpuMeHeHsl TepMuHbl No ISO 6165 1 ISO 12100, a Takke cnegytoline TepMu-
Hbl C COOTBETCTBYIOL MMM ONPEeaeneHUsIMM.

ISO un IEC BepyT TepmuHonornyeckne 6asbl 4aHHbIX ONA UCMOMb30BaHWSA B CTaHAapTU3aumMm no cregy-
OLLMM CCbINKam:

- oHnamnH-nnatgopma ISO: https://www.iso.org/obp;

- anekTponenus |EC: http://www.electropedia.org/.

3.1 wwuHHaA cucTtema (bus system): Moacuctema, ucnons3yemast B 3NeKTPOHHON CUCTEME YNpaBreHus
ansa nepefayun coobuieHni (3.6).

Mpumevanune 1kcratbe — LLUMHHAs cucTemMa COCTOUT U3 CUCTEMHBLIX BNOKOB (MCTOYHUKK U MPUEMHMKN UHAhOP-
Mauun), nyTer nepefavu/cpensl nepegayu (Hanpumep, anekTpuyeckne NMHUK, ONTOBOSIOKOHHLIE NIMHWKW, paanoYacToTHas
nepegava), uHTepcpenca Mexay MCTOHHUKOM/MPUEMHUKOM COOBLLEHWUS M 3NEeKTPOHHbBIX 3NEMEHTOB LUWHbI (HanpumMep, WH-
TerpaneHas cxema, cneumduryHan ana npoTokona, npMeMonepeaaryuki).

3.2 3akpbiTas WKWHHaA cuctema (encapsulated bus system): WuHHaa cuctema (3.1), BknovawLwas
hMKCMPOBaHHOE KONMWYECTBO WK NpeaBapuTeNbHO OMNpeneneHHOEe MakCMManbHOe KONMMYECTBO YYaCTHUKOB
LUWHbI, COEQUHEHHBIX APYT C APYroM Yepes nepenalLlyro cpeay ¢ YeTKO onpeaeneHHbIM1 M (PUKCHPOBaHHbIMK
rnokazaTensMu 1 xapakTepucTuKkamu.

3.3 cbown cBA3m mexay y3namu cBAsm (failure of peer communication): Cutyaunsi, B KOTOpO#i y3en
CBSI31 HEOOCTYMeH.

3.4 HenpegHamepeHHbIW NOBTOpP coobuweHusa (unintended message repetition): Cutyauums, B KoTO-
poit oaHO 1 To xe cooblieHne (3.6) HenpeaHaMEPEHHO OTNPaBMSETCH CHOBA.

3.5 noBTop coobGLeHnA (message repetition): CuTyauns, B KOTOpOW 0OHO U TO xe coobuweHne (3.6)
HaMepeHHO OTNpaBnseTcs CHOBA.

Mpumeyvanume 1kcratbe — 3TOT METOA NOBTOPHOW OTNPABKM OOHOMO M TOro e cooblleHus ycTpaHsiet cbou,
Takue kak notepa coobuweHusa (3.10).

3.6 coobuleHure (message): ANeKTPOHHaNA NepefayYa faHHbIX.

I pnMmedYyaHKWe 1 kcTatbe — I'Iepe,uaBathle OaHHble MOTYT BKNKOYATE AaHHbIE NONb30BaTENA, aapec Unnu aaH-
HblE I/I,D,eHTMCbHKaTOpa W gaHHble ana obecneyeHma LENOCTHOCTH nepeagaqn.

3.7 aneKTpoHHLIN 6nok ynpaBneHua; ECU (electronic control unit): 3nekTpoHHOE yCTPOWCTBO (3nek-
TPOHHEIA NPOrpaMMKUpYyeMbI KOHTPOIMep), UCMoNb3yeMoe B CUCTEME YINpaBrneHWs 3eMNePONHON TEXHUKON.

3.8 Bpems peakuuu (reaction time): Bpems oT obHapyeHnsa cobbiTuA, CBA3aHHOro ¢ 6e3onacHoCTLI,
L0 Havana peakumm cucteMbl 6e30MacHoCTH.

3.9 apredvakT (artifact). Paboune npogyKkThl, KOTOPLIE NMPOM3BOAATCH WM UCMOML3YKTCS BO BPEMS MpO-
ekTa onsa cbopa u nepegaqn nHpopmauunm.

3.10 noTteps coobweHuna (message loss): HenpegHamepeHHoe ynaneHue cooblieHus (3.6) no BuHe
YYacTHUKA LUWHBI.

3.11 HenpaBunbHaA nocnepgoBaTenbHoOcTh (incorrect sequence): HenpegHamepeHHoe M3MeHeHMe
nocnefosaTenbHOCTW coobulenunii (3.6) No BUHE y4acTHWUKA LUKHbI.

Mpumevanune 1 kctatbe — WuHHbIE cucTembl (3.1) MOryT cogepkaTbe aNeMeHTbl C COXpaHeHHbIMW coobLe-
HUAMK [No mepe noctynneHus (FIFO) n 1. 4.], KoTopble MOryT U3MEHWUTL NMPaBUIbHYIO NOCNeAoBaTENbHOCTL.

3.12 dranscndukauma coobweHnin (message falsification): HenpegHamepeHnHas mogudukaums co-
obweHnin (3.6) 13-3a OLIMOKKM y4acTHMKA LUMHBI MW M3-3a OLWIMDOK B KaHarne nepega4qu.

3.13 3apepxka coobuweHuna (message retardation): HenpegHamepeHHas 3agep:kka wnu GNoKMpoBKa
dyHKUMM Be3onacHOCTK, Bbl3BaHHAs Neperpyskoi Nyt nepegadyn HopmarnbHbIM 0OMEeHOM AaHHbIMW UMK OT-
NpPaBKol HenpaBWUnbHbIX coobuleHun (3.6).

3.14 cueTumk akTUBHOCTM (alive counter): KomnoHeHT yuyeTa, uHMUmanuanpyemMsiin «0» npu cos3gaHum
UINK BOCCTAHOBMEHWM KOHTpPONUpyemMoro obsekTa.

2
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MpumevaHnune 1 kcrarbe — CYETYMK yBEMMYMBAETCA OT BpeMeHu t — 1 [0 BpemMeHn t, noka oObeKT aKTUBEH.
B koHue paboTbl cHETHMK aKTUBHOCTK NOKa3biBaeT Nepuog BpeMeHu, B TeHeHne KoToporo obbexT Bbin akTUBEH B CETW.

3.15 TecTupoBaHue MeTogom «4epHoro siwuka» (black box testing): TectupoBaHue obbekTa, He Tpe-
Oylollee 3HaHWS ero BHYTPEHHEN CTPYKTYPbl MM KOHKPETHOW peanusaunu.

3.16 paspen (partition): PecypcHblin 00beKT, BbIAENALWNIA YacTb NaMmATH, YCTPOWCTB BBOAA/BLIBOGA U
MCNONb30BaHUSA LIEHTPanbHOro npoueccopa OAHOM UK HECKOMNbKUM CUCTEMHBIM 3afdadam (3.21).

MpumedaHue 1k cratbe — Pasgens MoryT 6biTe Ha3Ha4eHbl OAHOW MMM HECKOMBKMM NMOACUCTEMAM B CETU
MWKPOKOHTPOINEPOB.

3.17 nporpammHoe pasfeneHue Ha paspgenbl (software partitioning): MeTog cpoepxueaHua cboeB
(3.26) MO, cocToAWMI B Ha3Ha4YeHUN pecypcoB onpedeneHHeiM KomnoHeHTam MO ¢ uenbio NnpegoTBpaLleHns
pacnpocTpaHeHus cbos nporpaMmMHoro obecnevyeHus Ha HeCKonbko pasgenos (3.16).

3.18 nporpamMmMHbIN KOMNOHEeHT (software component): OguH UNW HECKOMbLKO NPOrpaMMHbIX Mogynen
(3.19).

3.19 nporpammHbIn Mogynb (software module): HesaBucumas vactb MO, KOTOPYIO MOXKHO HE3aBWCH-
MO MpOTECTUPOBaTbL W OTCNEeAUTb A0 cneyudmrkaunn.

n puMmedyaHue 1K cTatbe — npDrpaMMHbll‘fl MOAyInb ABNAETCA HegenumMbiM nporpaMmmMHblM KOMMNOHEHTOM.

3.20 nporpammHbie pa3gensl (software partitions): Cpefa BeinonHeHUs: ¢ oTAeNbHbIMU Ha3Ha4YeHHbI-
MW CUCTEMHbIMIW PECypcaMu.

3.21 cuctemHan 3agadya (system task): 3agaum, koTopble BbIMOMHAKTCA B paMKax peCypcoB pa3genos
(3.16) 1 c pasHbIMK NpUOpUTETaMMU.

3.22 HezaBucuMOCTb nNporpammHoro obecneyeHus (independence of software): VcknioyeHue He-
npegHaMepeHHbIX B3aMMOLENCTBMIA MeXay NporpaMMHbIMW KOMNOHEHTAMW, @ Takke OTCYTCTBUE BNUAHUA Ha
KOppEeKTHY paboTy NporpaMmmMHOro KOMNoHeHTa ownboK Apyroro NporpaMMHOI0 KOMMOHEHTA.

3.23 ucTtopusa onepauui (operational history): 3kcnnyataunMoHHble gaHHble O NPOrpaMMHOM KOMIMO-
HEHTe 1N nporpamMmHoM moayrne (3.19) Bo Bpems ero skcnnyartayuu.

3.24 makcumanbHoe BpeMs umkna (maximum cycle time): Ctatuyeckoe Bpemst Anst 4OCTYNa K KOMMY-
HUKALUWOHHOW LUWHE MeXy Y3rnamMu Ha YPOBHE LUMHbI UIK Yy3ra.

n punMedyaHune 1Kcratbe — anMEHeHb’Ie NpoTOKONa, 3anyckaemMoro no BpeMeHu, rapaHTnpyeT, YTO 3TO BpemMsa
urKna He ﬁyﬂET npeBbIWeHO.

3.25 makcumanbHoe BpeMs OTKNMKa (maximum response time): ®ukcMpoBaHHOe BpeMsl, Ha3HayeH-
HOE CMCTEMHON akTUBHOCTK AN obmeHa rmobanbHO CUHXPOHW3NPOBaHHLIMKU coobLieHuamMK (3.6) Ha WwnHe B
apxXuTeKkType, 3anyckaeMomn Nno BpemMeHu.

3.26 nporpammHasn owwmbKa (software fault): HenpaBunbHbIii Wwar, npowecc unv onpegeneHve gaHHbIX
B [0, u3-3a yero cuctema BbiAaeT HEOKNOAHHbIE pe3ynbTaThl.

3.27 ananuz Bo3pgencTBUA (impact analysis): [JokymeHTauusa, kotopasa UKCUPYET MOHUMAaHWE 1 MNo-
CNefCcTBUA NpednaraeMoro U3MeHeHus.

3.28 npouecc ynpaBneHus koHdurypauuen (configuration management process): 3agaua otcnexu-
BaHMA 1 KOHTPONs n3MmeHeHuin aptedakTos (3.9) B npouecce pazpaboTku.

3.29 nocTtosAHHasa nepepaya coobuweHun (constant transmission of messages): Cutyaumsi, B KOTOpOR
HeucnpaBHbIA y3en NOCTOSHHO NepegaeT coobleHuns (3.6), koTopble CTaBAT MoA yrpo3y paboTy LMHBI.

3.30 6nokmupoBKa gocTyna K WKHe gaHHbIXx (blocking access to the data bus): Cutyauus, B koTopoi
HEeWCMNpaBHbIN y3en He NpUAepKMBaeTcs OXuaaeMblx MOAENEN NCNONbL30BaHNUSA U NPEAbABNAET Ype3mepHbIie
TpeboBaHUs K UCMOMb30BAHUID PECYPCOB, TEM CaMbIM CHIDKAS MX OOCTYNHOCTb ANA APYTUX Y3nosB.

4 Pa3spaborka nporpammHoro obecneyeHms

4.1 Ob6Lwee

OcHOBHOW Lienblo cnenylolwmx TpeboBaHuil ABNsAeTcs 4OCTMKeHWe HageHocTu MO ¢ NoMOoLLb yNyd-
WeHWsa yaobouynTaeMoCTH, MOHSATHOCTM, TecTUpyeMocT u nogaepxku MO. B HacToaweM pasgene AaHbl pe-
koMeHdauun no paspaboTke MO ¥ nocneayLleMy COOTBETCTBYHOLWEMY TecTupoBaHuio. MpedoTepalleHune
owwnBok MO gomkHO paccMaTpuBaTbCs B TeYEHWe BCero npouecca paspabotku MM0.
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Ecnu cywecTByoWnin NporpamMMHbIA KOMMOHEHT Bbin pa3paboTaH B COOTBETCTBUN C paHee OeWCTBO-
BaBLUWM CTAaHAAPTOM W NPOAEMOHCTPUPOBAH NOCPEACTBOM UCMOMNBL30BAHNUS U MPOBEPKU €ro NpUMeHeHus ans
CHWXEHUS pUCKa 00 Pa3yMHO BO3MOXHOIO HU3KOTO YPOBHS, He TpebyeTca 0OHOBNATE JOKYMEHTALIUIO XKU3HEH-
Horo uukna MO Ha ypoeHe mogyns 0.

MO ynpaeneHus MallWHOW OCMKHO COOTBETCTBOBaThL TpeboBaHusAM Be3onacHoCTW HacTosLWero pasge-
na. Kpome Toro, MO ynpaeneHns malivHON OOMKHO ObITh CNPOEKTMPOBAaHO M pa3paboTaHo B COOTBETCTBUM C
npuHuunamu SO 12100:2010 onga yyeTa COOTBETCTBYHOLLMX HE3HAYMTENbHbLIX ONAaCHOCTEN, KOTOpble He pac-
cMaTpuBarTCs B HACTOALWEM cTaHdapTe.

4.2 NMnaHnpoBaHue

LOomxeH 6bITh paspaboTtaH nnaH Ans onpefeneHvs B3auMOCBA3M MexXAy OTAenbHbIMK haszamu paspa-
BoTkn MO 1 COOTBETCTBYOLW MMM apTedakTamu.

CooTBeTcTByOLME METOOLI U Mepbl 13 Tabnuy 3—9 fomkHbl ObITE BeIOpaHbl Ans pazpabotkm MO B co-
OTBETCTBUU C TpebyeMbiM YPOBHEM 3(PMEKTUBHOCTY 3aLLUThl MalumnHbl (MPL,).

MPL, cuctemsl moxeT 6bITb AOCTUTHYT NyTeM napannensHoro aobaeneHns asyx cuctem ¢ 6onee HK3-
KUM YPOBHEM 3chpeKTUBHOCTM 3awwnTel. Mpu napannensHomM go6aeneHun (cornacHo ISO 19014-2) MO B kax-
AOW cUCTEME MOXET BbITh paspaboTtaHo ¢ 6onee HU3kumu TpeGosaHuammn MPL.. 3T0 4ONYCTUMO TOMBKO B TOM
cny4yae, ecrniv y napannenbHbiX CUCTEM HET OTKa30B No OBLLEN NpUYnHe.

MpurogHocTe BEIBpaHHBLIX METOAOB UMNKU Mep OIS NPUMMEHEHUs [oMmKHa ObiTb 0DOCHOBaHa B HaYarne Kax-
OOro 3annaHupoBaHHOro stana paspaboTku. [nsi KOHKPETHOrO NPUMEHEHWA COOTBETCTBYLLAA KoMOuHaums
MEeTOA0B UMW Mep O0MKHAa BbiTh ykasaHa BO BPEMSA NNaHUMpoBaHWs pa3paboTku. [JonyckaeTcst MCNONb30BaTh
MeTogbl UK Mephbl, He yKasaHHble B Tabnuuax 3—9.

Ha pucyHke 1 npegcraeneHa ogHa u3 BO3MOXHbIX Mogenen paspabotku MO (V-mogens). [Ana paspa-
Botkm MO moxeT BbiTh Ncnons30BaH NHON NpoBepeHHbIR NpoLecc pa3paboTky, oTBe4awLL M TpeboBaHNAM
HacTosllero cTaHgapTa.

Wa IS0 Ha ISO
g Paapa6oTka 2
19014-2:2022 PR 19014-2:2022 K H$1:ITLT:HM
pucyHok 2 PUCYHOK 2
Cneundmkaumnu
TpeboBaHWA Banwnpauws
4.4 5e30NacHOCTH 4.10 nporpaMMHora
K NPOrpaMMHOMY obecnedeHun
oBecneqeHuo
aPas“;:zﬁomil BHegpeHWa M MenbTaHKuA
4.5 = p;;x . amm o 49 MoAYIA NPOrpaMMHOro
oBecneveHua oiecries
- Pasz::ﬁ::ym WenbmaHua
4.6 0aA 4.8 MOYNS MPOrPaMMHOND
"g:g::q";:a': 0BECNEYeHUA

PucyHok 1 — V-mogens paspabotku N0

Mpw BeIOOpE METOAOB ¥ MEP MOMUMO PYYHOTO KOAWPOBAHMSA MOXET NPUMEHATHCS paspaboTka Ha OCHO-
BE MOJenen, Koraa UCXoOHbIA KOO aBTOMaTUYeCKM reHepupyeTca U3 Mogenen.

[na kaxgoro metoga unyv Mepbl B Tabnvuax cylecTBYeT CBOW ypOBeHb oDecnedeHus ONns KaXgoro
YPOBHSA adpdpeKkTMBHOCTIK 3almThl. B Tabnuue 1 npvBegeHo onucaHue cneuundukauumn TpeboBaHuin besonac-
HocTu MO.

4
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Tabnuua 1— Cneundukauusa TpeboBaHuii bezonacHocTtu MO

CumBson Cneuudumkauma TpebosaHuii 6esonacHocTn MO

+ MeTtog unu mepy cnegyet ucnons3oBaTk Ana gaHHoro MPLr
B cnyyae, ecnv aToT METOA UMK Mepa He MCNOMb3YyKTCH, AOMKHO BbITe NPpeacTaBneHo COOTBETCTBYHLLEE
obocHoeaHuMe B (hase NNaHMpoBaHuA 6e30nacHoOCTM

0 MeTog unu mepa mMoryT BbITb MCNOMb30BaHbl ANsA AaHHoro MPLr

- MeTog nnu mepa He MoryT BbITb MCMonNb3oBaHbl Ans gaHHoro MPLr

JomxHel 6bITh BEIDpaHbl METOAbI M Mepbl, COOTBETCTRYOWMe Tpebyemomy MPLr. AnsTepHaTUBHbIE UMK
3KBMBaNeHTHble MeToabl U Mepbl 06o3HavaloT BykBamu nocne Homepa. JormkeH GbiTh BoiBpaH no kpaiHen
Mepe OAWH W3 anbTepHaTWMBHbIX UMW 3KBMBANEHTHbIX METOAOB M Mep, OTMEYEeHHbIX 3HAaKOM «+», U B 3TOM
chnydae obocHoBaHwe He Tpebyetcs. lMpumep cneumdukaumm TpeboBaHmii BesonacHoctTn MO npvBedeH B
Tabnuue 2.

Tabnuya 2— MNpumep cneundukaumm TpebosaHuin k 6esonacHocTm MO

MeToa/mepa MPLr=a MPLr=b, ¢ MPLr =d MPLr = e
1.a Mepa 1 + + -
1.b Mepa 2 + + + *
1.¢c Mepa 3 + + + +

B atom cnyuvae:

- ogHa u3 mep, 1, 2 unu 3, gomkHa ObITb BbiNONHeHa ana MPLr = a, b, c;

- 0OgHa 13 mep, 2 unu 3, gomxkHa bbiTh BeiNonHeHa ana MPLr = d, e;

- B MPOTUBHOM Cry4ae JOMKHO ObITh NpeacTaBneHo o60CHOBaHWE HEYKA3aHHOMo ankTepPHATUBHOMO Me-
ToAa/mMepbl Ansa BeINONHeHWA TpeboBaHWn cTaHgapTa Ansa KoHkpeTHoro MPLr.

Ob6ocHoBaHWe AormKHO BbITh NPEAOCTABNEHD, 8GN BMECTO NepevYncneHHbiX MeTOA0B NN Mep UCMNOMb-
3yl0TCA ApYrue 3KBWBaneHTHblIe METOAb! UMW Mephbl.

Ecnn nporpamMMHbI KOMNOHEHT OKa3biBaeT Kakoe-nibo BnusiHWe Ha gpyrue yHKuun BesonacHocTM ¢
apyrum MPLr, To gomxHbl NpUMeHATLCA TpeboBaHMsA, OTHOCALLKECA K caMmOoMy Bbicokomy MPLr.

Ecnu MO copgepXuT cBA3aHHbIE U He CBA3aHHble ¢ De30MacHOCTLEH KOMMOHEHTLI, TO 0BLWWA 4OCTUr-
HYTbIA ypoBeHb 3PPEKTMBHOCTM 3aLUThl MalIWHbLl co BCTpoeHHbiM MO (MPLa) gomkeH BbiTb orpaHuyeH
NporpaMMHbIM KOMMOHEHTOM C HauMeHblWwM MPLa; aTo TpeboBaHMe He NpUMeEHSIeTcsa, ecnu 4ocTaTouyHas
HE3aBUCMMOCTb MeXay NpOorpamMmMHbIMKU KOMMOHEHTaMKU MOXET ObiTb MPOAEMOHCTPUPOBAHA B COOTBETCTBUN
C pasgenom 7.

[Mpn NOBTOPHOM WCMAOMBL30BAHWK MPOrPamMMHOrO KOMMNOHEHTA, NpefHa3Ha4YeHHoro Ans mogudukaumn,
OOMKeH bbITh BbINONHEH aHann3 Bo3gencteus. [nad gencTByin gomkeH BbiTe paspaboTtaH 1 peann3oBaH ans
BCEro XW3HeHHOoro Lukna MO Ha ocHoBe pesynLTaToB aHanv3a Bo34eNCcTBUS, YTo0bl 06ecneynTs QOCTKEHNE
Luener 6e3onacHoOCTM.

4.3 AptedakTtbl

Mocne onpeneneHus oTaenbHbIX a3 nnaHa paspaboTku MO OoMmKHbI BbITh onpeaeneHbl apTedakTh
ANA Kaxk[a0M BbiNonHaemon dasbl. [pyrue atansl U cBA3aHHble apTedakTel MOryT ObiTe [oBaBneHbl nyTem
pacnpefeneHus OencTeuin 1 aanad. [puHUMasa Bo BHUMaHWe 06beM U CNOXHOCTh NpoekTa, Bce apTedakTsl
MOryT BbiTb M3MEHEHbI Ha OTAeNbHbIX aTanax V-mogenu paspaboTKiM, NoKazaHHOM Ha pUCyHKe 1.

MpumedaHune—OBbIYHO OTAENEHbIE a3kl OBBLEAMHSIOT, CNK UCMONb3YeMbld MeToa/Mepa 3aTpyaHAET YeTkoe
pasnudve mexay dazamu. Hanpumep, npoektupoBaHue apxutekTypol [0 v peanusauusa NO moryT BeITe cO3AaHLI Nocne-
JoBaTenbHO C MOMOLLLI0 O4HOrO M TOrO XXe aBTOMaTU3NpPOBaHHOIo cpefcTBa pa3paboTky, Kak 3To Aenaertcs B npouecce
pa3paboTku Ha OCHOBE MOAENMK.

B pamkax npouecca paspaboTkn MO apTedakTbl 4OMmKHbI BbITh:
a) 3a00KYMEHTWPOBaHbLI B COOTBETCTBUM C pesyrnsTaTaMu, OKMaaeMbiMu OT 3annaHUpoBaHHbIX (has;
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b) uameHeHbl B pesynsTaTe aHanva3a BO3AENCTBMA, W TOMbKO 3aTpoHyToe MO gormkHo noaseprathes
NMOBTOPHOMY TECTUPOBAHMIO;

c) obbekTamm npouecca ynpasneHusa KoHpUrypaumne.

MepBbIM apTedakTom, NPUMEHUMBLIM K MpoLeccy, asnaeTcs nnad paspaboTtkm MO. Mocneaywowue apTte-
chakTbl, onpeaeneHHble NMaHoM, AOMKHbI BKMKYaTh:

- MPOEKTHYIO CneunguKaLmio M COOTBETCTBYIOLLUA OTHET O NpoBepKe AN Kaxaoi dasbl paspaboTkm MO
(Hucxoasuwas BeTBb V-mogenu Ha pucyHke 1);

- cneuudmrKaumio TeCTMPOBaHMA M COOTBETCTBYIOLLMIA OTHYET O TeCTUPOBaHUM ANS KaXOoW a3kl TecTu-
poeaHua MO (BocxogAwas BeTBb V-Moenu Ha pucyHke 1);

- UCNoMHAEMOoe nporpaMmmHoe obecnedyeHue.

4.4 Cneuundrmkaumsa TpeboBaHKM 6e30MacHOCTU NPOrpaMmmMHoOro obecnevyeHun

Cneumndukauma TpeboearHuin 6ezonacHoctn MO gomxHa cogepxaTth TpeboBaHusA K crieayrLemMy, ecnm
3TO NPUMEHMMO:

- K hyHKUMUSIM, KOTOPbIE MNO3BONST CUCTEME OOCTUraTh UMW NoadepnBaTth 6e3onacHoe cocToAHNE;

- OyHKLMAM, CBA3AHHBLIM C 0BHapyKeHueM, UHAuKaumven n obpaboTKoM HEWCNPABHOCTEN 3NEMEHTOB
CHCTEM ynpaBneHus, cBsidaHHbIX ¢ 6esonacHocTei (SRP/CS);

- thyHKUMAM, CBA3AHHLIM C 0DHapyxXeHneM, uHgukaumen u obpabotkon owwmbok B MO;

- OYHKLMAM, OTHOCALLUMCS K ONepaTUBHBIM U aBTOHOMHbLIM MpoBepkam (hyHKLMIA He30nacHOCTH.

MpumeyaHne 1 — OHNaH-TeCTMPOBaHWE BLIMOMHAETCA BO BPEMSsi WCNONb30BaHUS TECTUPYEMOW CUCTEMBI.
ABTOHOMHBIA TECT BLINOMHAETCH, KOT4a TECTUPYEMAs CUCTEMA HE UCMONb3YeTCs.

MpumeyvyaHue 2 — lNMpUMepoOM OHNAWH-TECTAa MOXET ObITb MPOBEPKa HEUCNpPaBHOCTEW B CUCTEME pyneBoro
ynpaeneHna Bo Bpems ABWXKEHMA MalmnHbl. [prvMepom NpoBepkn B aBTOHOMHOM pexvMe MoxeT ObiTb MpoBepka Ha Ha-
nu4ve HeucnpaBHOCTEW B CUCTEMe PYNeBOro ynpasneHus 00 paspelleHns ABUKEHWUA MallWHbI;

- hyHKLMAM, NO3BONAKLWKUM MogudbuumpoBaTte napamMeTpsl MO, cBaA3aHHbIe ¢ 6e30NacHOCTLI;

- UHTepdelicam ¢ PyHKLMAMN, He CBSI3aHHbIMK ¢ Be30MacHOCTLIO;

- 9hPEKTUBHOCTU 3ALLWTEI U BPEMEHU OTKIUKA;

- uHTepdeicam mexay MO 1 annapaTHOM YacTb ANEeKTPOHHOro Brnoka ynpaeneHus.

YToBbl COOTBETCTBOBATL YCTAHOBNEHHOMY MPLr, COOTBETCTBYHLIUA MeTon UMW Mepbl OOMKHbI BbITh
BbIDpaHkl ¢ y4eToM cneundukaumnm TpeboaHuin 6ezonacHocTu MO ua Tabnuub 3.

Tabnuua 3 — Cneundukauns TpeboeaHui 6esonacHocty MO

MeToa/mepa Cceinka | MPLr=a | MPLr=b,¢c | MPLr=d | MPLr=e
1 Cneundmkauua TpeboBaHUn Ha eCTECTBEHHOM A3bIKe AA & o + L
2 ABTOMaTU3UPOBAHHbLIE  WHCTPYMEHTbI  COCTaBIEHWSA A2 C o o} +
creyudunkaumm
3.a HedopmanksHble meToabl A3 + + + -
3.b MonycdopmMansHble MeToakl A4 + + + +
3¢ dopMarnbHble METOAbI A5 # oF i et
4 Mpsmasn npocnexueaemMocTb Mexay TpeboBaHuaMY Bes- ] o ) +
onacHocTh cuctemel 1 N0
A.6
5 Ob6paTHas npocnexuBaemMocTb Mexay TpeboBaHusaMMK o} o o} +
BesonacHocTy cucTeMbl U MO
6.a Mowaroeoe paccmoTpeHue TpeboBaHWin Be3onacHOCTH AT + + + -
no
6.b Mpoeepka TpebosaHuin 6esonacHocTh 10 A8 + + + oy

1 pMMedYyaHNe — Onuvcanue METOO0B U MEP NPpUBEOEHO B NPUNOXEHNN A.
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4.5 ApxuTekTypa nporpaMmMHoro obecnevyeHus

ApxuTekTypa MO, onvcelBaOWas nepapxm4eckyro CTPYKTYpY BCEX CBA3aHHbIX ¢ 6e30MacHOCTb Npo-
rpPamMMHBLIX KOMMOHEHTOB Ka)KOOW CUMCTEMbI yrpaeneHusi, ceaszaHHon ¢ 6esonacHocTeio (SCS), gomkHa pas-
pabaTbiBaTbCA Ha ocHOBe TpeboBaHui GesonacHocTy MO. YTobbl cooTBETCTBOBaTE ycTaHoBNeHHOMY MPLr,
COOTBETCTBYHLWME METOALl UMW Mepbl OOMXHbI BbiTe BeIDPaHbI C y4eToM paspaboTku apxutekTypbl MO 13
Tabnuupl 4.

Tabnuya 4 — Paspabotka apxutektypsl 10

MeTtog/mepa | Ccbinka | MPLr=a | MPLr=b, ¢ | MPLr=d | MPLr=e
1.a | HedopmaneHble meTonbl A3 + + + -
1.b | NonydopmanebHelie MeToab! A4 + + + *
1.c | ®PopmansHble MeToabl A.5 + + + +
2 ABTOMaTU3MpPOBaHHbIE MHCTPYMEHTbLI pa3paboTku A9 O o} (@] +
3.a | UMKnuyecknii pexum c rapaHTUpOBaHHLIM Makcumanb- 0 0 + +

HbIM BpEMEHEM LMKNna

3.b | CvHXpoHW3aUWNSA NO BPEMEHN A.10 o o + +

O
+
+

3.c | Ynpaenaemas cobbITUSMU CUCTEMA C rapaHTUPOBaHHBIM O
MaKCMMansHBIM BPEMEHEM OTKITMKA

4 Mpaman npocnexusaeMocTe Mexay TpeboeaHuamMu 6es- o o o +
OMacHOCTU CUCTEMEI U apxuTeKkTypoin MO
A6
5 O6paTtHas npocnexnBaemMocTe Mexay TpeboBaHuAMK 5! o} o] +
GesonacHoOCTM cucTeMel W apxutektypon MO
6.a | lNowaroBoe paccMoTpeHue apxmuTekTypbl MO A7 + + + -
6.b | MNpoBepka apxutekTypel MO A8 + + i +

M pnmMevdYyaHune — OnvcaHne MeToaoB U Mep npueeaeHo B NPUIOXeHUU A.

4.6 PaspaboTKa nporpaMMHOro Moayns u cosgaHue NporpaMmMHOro Koga

Llensmun atoro atana paspabotku MO aenawTca:

- nogpobHoe onucaHve NoBedeHWUs NMpPorpaMMHbIX MOOYMeW, CBA3aHHbIX ¢ Be30MacHOCTLI, KOTopble
npeanvcaHsl apxutektypoi Mo;

- CO30aHue YnTaeMbiX, TECTUPYEMbIX U MOAAEPKUBAEMbIX MPOrPaMMHEIX Modyneil (HanpuMep, co3gaH-
HbIA BPYYHYH KOO, MOAEnNb U T. 4.);

- MpoBepka Toro, 4To apxutektypa MO 6bina NONHOCTHIO K MPaBUINbLHO peann3oBaHa.

Y106kl cooTBETCTBOBATL ycTaHoBneHHoMy MPLr, npu paspaboTke nporpaMMHOro MOAYNA W CO34aHWUN
NPOrpaMMHOro Ko4a COOTBETCTBYIOLME METOAbL! UMW Mepbl JOMKHbI BbITh BbIOpaHbl U3 Tabnuusl 5. MNpoeepku
aBTOMAaTUYEeCKM CreHepMpPOBaHHOIO Koaa HeobsizaTenksHbI.

Tabnuya 5— PaspaboTtka nporpaMMHOro Moayns v cosgaHue nporpaMmMHoro koaa

MeTtoa/mepa | Ccblinka | MPLr=a | MPLr=b, c | MPLr =d | MPLr=e
1.a HedopmansHelie MeToabl A3 + + - -
1.b MonydcdopmanksHble MeTob! A4 i + * +
1.c dopmMankeHble MeToab! A5 h + + +
2 ABTOMaTU3NPOBaAHHbIE MHCTPYMEHTLI pa3paboTku A9 © o} o} +
3 WMcnone3oBaHwe cTaHgapTHbIX pa3paboTok 1 KodoB & + + +
4 OTcyTCcTBUE HECTPYKTYPUPOBAaHHBLIX MOTOKOB B nporpam- A1 © o} + +
Max Ha BbICOKWX A3blKax MporpaMmmmnpoBaHmsb
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OkoHYaHue mabnuubi 5

MeToa/mepa | Cchbinka | MPLr = a | MPLr=b, c | MPLr = d | MPLr=e
5 OrpaHvdeHHoe aBToMaTuyeckoe npeobpasosaHne TMNOB? @) o} + +
6 OrpaHU4eHHoe NCNoMnb3oBaHWe npepbiBaHKiAP e} @] o +
A1
7 OrpaHuyeHHoe ucnonb3oBaHue ykazateneil o} o o +
8 OrpaHu4eHHasa pekypcus & o o +
9.a OuHamuyeckne nepemeHHble unv 06bekTbl ¢ oHnanH- | A.12 o} o - -
npoeepkoiiP
9.b OuHamuyeckne nepemeHHble Unu obwekTel 6e3 oHnaiH- | A.13 o} o + i
npoeepkub
10 OrpaHunyeHune pasmepa moaynen MO + + + +
11 OpgHa To4ka BBOAA M O4HA TOYKa BblBOAA AaHHbIX AN KaX- o} + + +
[oro MaplipyTa u doyHkuumnP
. . A4
12 MonHocTeo onpefeneHHbIn HTepdenc e} + + +
13 CKpbITHE MHOpMaLMKA o o + +
14 KoHTponb cnoxHocTtu MO o} o] o +
15 CTpykTypupoBaHHas paspaboTka U nporpaMMupoBaHune A.15 o + + +
16 3awmTHble pa3paboTku MnNn Kogpl A.16 o} o] o +
17 WMcnone3oBaHne npoBepeHHbIX WNW BepuduumMpoBaHHbiX | A.17 o o o o
KomnoHeHToB MO
18 Mpsimas npocnexmBaemMocTb OT cneuudukauun Tpeboea- A.6 < o o +
Hu BesonacHocTh K MO oo npoektupoBaHus N0
19.a | MNowaroBoe paccMoTpeHue paspaboTky, UCXOOHOro koaa AT + + + -
nnu nx obomx
19.b | WMHcnekumsa paspaboTku, McxogHOro koga unmn nx obomx A8 F + # +
MpnmeyaHune— OnucaHwe MeTOOOB U MEP MPUBELEHO B MPUNOXEHUN A.
@ PekoMeHOyeTcs UCMoNb30BaHME NPOBEPEHHbLIX 1 BepUULMPOBaHHbIX anemeHTos 0.
b 371 MeToabl 1 Mepbl He Beeraa NPUMEHUMBI NP rpadpUieckoM MOAENMpoBaHnK B paspaboTkax, OCHOBaHHbIX Ha
MOAEMNMPOBaHUM.

4.7 BobiGop fA3biKa NPOrpaMMMpPOBaHUsA U MHCTPYMEHTOB

MonHoTa 6e3onacHoOCTH paspaﬁaTbIBaemoro MO moxeT HarnpAamMyt 3aBUCETb OT Bbl6paHHOF0 A3blKa Npo-
rpaMmmMmmrpoBaHnA, MHCTPYMEHTOB, UCMOIb3YeMbIX MNMPKU pa3pa60TKe U TeCTMpoBaHWUK, a Takxe OT MCnonb3oBa-
HWA CYLLEeCTBYHLWWX HAOEXHbIX U NMPOBEPEHHbIX NPOrpaMMHbIX MO,D,yJ'IE',I?I. YT06bI COOTBETCTBOBATL yCTaHOB-
JNTeHHOMY MPLr, npu BbIGOpe A3blKa NporpaMmmMmmnpoBaHmna M MHCTPYMEHTOB MCMNONb3YT AaHHbIE U3 TaGJ’[MLI,bl 6.

Tabnuua 6— Boibop A3blka NporpaMMUpOBaHUS U UHCTPYMEHTOB

MeTtoa/mepa | Cchinka | MPLr=a | MPLr=b, ¢ | MPLr =d | MPLr=e
1 Moaxoaswuii A3bIK NPOrpaMMMpoBaHnst A.18 # o # ot
2 MoopepKa A3bIKOBLIX NOAMHOXECTB A.19 o ) (6] +
3.a | MHCcTpyMeHThI M uHTepnpeTaTopbl C NOBbILWEeHHOW Hagex- | A.20 G + + +

HOCTbK B pe3ynbraTte MCNonb3oBaHWA UK Banngauunn

3.b | CeptuchnumpoBaHHble UHCTPYMEHTEI U MHTEPMPEeTaToph! A.21 C + + th

MpumedaHune — OnucaHne METOOOB U Mep NPUBEAEHO B NPUMOXEHWN A.
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4.8 TecTMpoBaHWe NporpaMmMHoOro Mogyns

Llenbto TecTMpoBaHMA NporpamMMHbIX MoZynen sBNAeTCst NpoBepka Toro, YTo paspaboTaHHble M peanu-
30BaHHbLIE MporpamMMHble MOAYNM COOTBETCTBYIOT NpoekTy BesonacHocTh MNO. Ha sToM aTane gomkHa ObiTh
paspaboTaHa npouedypa TeCTUPOBaHWUA NPOrpamMMHLIX MoAyrnel Ha COOTBETCTBME UX TpeboBaHUSAM, U UCTbI-
TaHWs OMKHbI NPOBOAUTLCS B COOTBETCTBMM C 9TON MPOLEAYPOW.

Ans cuctemaTM4eckoro Noaxoda K TECTUPOBAHMIO MPOrpaMMHbIX MoAyne, npu UCnonb30BaHWM COOT-
BETCTBYHLUNX MHCTPYMEHTOB AMNS YNpaBneHus npoLeccoM W ero aBTomMaTtuaalnu, NogaepXueaT Tpyaoem-
Kue W NofBepeHHbie ownbkam 3adauv B TecTpyemMom Mogyne. [JoCTYMHOCTb MHCTPYMEHTOB MOAAEpIKKA
cnocobcTByeT UcyepnbiBalLeMy Noaxony Kak K 06LIYHOMY, Tak U K PerpecCUOHHOMY TeCTUPOBaHMIO.

[ns ynpolueHns NpoBepKku, oLueHKU 1 oBCnyXNBaHus Bce AaHHble, pelleHnss U 060CHOBaHWS OOMKHbI
ObITb 330KYMEHTUPOBAHbLI Ha NMPOTSXKEHUWU BCEro MporpamMmMHoro npoekta. [JokyMeHTauusa Ha nporpamMmmHbie
MOZYNW O0MKHA BKINOYaTh!

- BbINOMHEHHbIe TeCTUPOBAHUS;

- pelueHns 1 ux o6oCHOBaHUeE;

- Npo6nemMbl ¥ UX peLueHus.

n puMedaHUne — 3anuck JaHHbIX BayKHA ANA TEXHUYECKOrO OﬁCﬂy}KMBaHMH KOMMNBHTEPHbIX CUCTEM, NMOCKOMNBKY
ofbocHoBaHWe onpegeneHHbIX peLIJEHI/II:"I, NPUHATBIX B XO04e NPpOoeKTa pa3pa60Tl{b’I, He BCerga M3BeCTHO MHXXeHepam MNno Tex-
HU4YeCKOMY OGC]’IV)KVIBaHVIPO.

Y706l COOTBETCTBOBATL YCTAHOBMNEHHOMY MPLr npy TECTUPOBAHMK NPOrPaMMHOTO MOAYMA, MCMONb3y-
0T METOALI UMK Mepbl U3 Tabnuubl 7.

TecTupoBaHWe NporpaMMHbIX MOAYMNEN MOXKET BbINOMHATLCA B Pa3HbIX Cpedax, Hanpumep:

- TECThLI MOAENW B KOHTYpE,

- TecThl 10 B KOHTYpE,

- TECTHI NMPOLECCOpa B KOHTYpE,

- annaparHble TECTbI B KOHTYpe.

Tabnuuya 7— TecTupoBaHWe NpPOrpaMMHOro Mogynsa

MeTton/mepa Ccoinka | MPLr=a | MPLr=b,c | MPLr=d | MPLr=e
1 AHanua rpaHNYHbIX 3Ha4YeHWIA A22 o o & +
2 AHanua notoka ynpaeneHus A.23 0 0 + +
3 AHanua NoToKa AaHHbIX A.24 ] o + +
4 BbinonHeHwe TeCcTOBOro NpumMepa W3 aHanvsa rpaHud- A.25 o o} o] +
HbIX 3HaYEeHUI
5 OyHKUMOHANbHOE TECTUPOBAaHWE/TECTUPOBAHWE METO- A.26 + & h +
OOM «4YepHOro dAulukar» [Bkno4yas TECTUMPOBAHWE C BHE-
ceHvem owmnbok (FI)]
6.a | TecTupoBaHMeE CTPYKTYPLI (TOYKKM BXOAa) o] * - -
6.b | TecTupoBaHue CTPYKTYpbl (OnepaTopbl) A27 o + i -
6.c | TecTupoBaHue CTpPyKTYpbl (BETBNEHME) 0 + + +
7 Knaccbl 3KBMBANEeHTHOCTM W TECTUPOBAHWE BXOAOHLIX A.28 O o} + +
pasnenoe?
8 BbinonHeHwe TecToBOro npumepa W3 reHepauuu TecTo- A.29 ) (o) O +
BOrO NpvMepa Ha OCHOBE MOOEenu
9 Bpems oTKNMKa U TeCTUPOBaHWE orpaHuyYeHnii namsaTnd 0 + + +
10 | TectupoBaHue TpeboBaHuii k acheKTUBHOCTU 3aLUNTHIZ A.30 o + + +
11 INaBvHHOE/Harpy3o4HoEe TecTupoBaHue? o 0 o] +
12 | TectupoeaHue uHTepdeitca mogyns MO A.31 o o o] +
13 | NocnepnoBaTtencHoEe CpaBHUTENBHOE TECTUPOBaHME A32 o 0 i +
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MeToa/mepa | Ccebinka | MPLr = a | MPLr=b, c | MPLr=d | MPLr=e

14 [MpsMan npocnexmBaeMocTb Mexay paspaboTkon Moay- A.6 9] o ) +
na MO u cneyndukaumMen Mogynen u TECTOB

MpumeyaHue— OnucaHue METOOOR U MEP NPUBEAEHO B NPUIOXEHUU A.
@ Pa3paboTyMK MOXET He UCNOMNb30oBaTk 3TOT METOA, HO AOIMKEH UCMOMb30BaTk Ero Ha YPOBHE WMHTErpaumu, npu
HeobxoaMMOoCTH.

4.9 WNHTerpauus U TeCTUpOBaHWe NPOrpaMMHOro Moayns

Llensmu aToro atana paspa6oTku MO asnsaoTcs:

- MHTErpaumsl NporpamMmMmHbIX MOZYMei B MpOrpamMMHbIE KOMMOHEHTHl BO BCTpoeHHom MO cucTemsl
yrpasneHus 6e3onacHoCTLIO;

- MpoBepka Toro, Yto TpebosaHua k MO npaBUnbHO peanu3oBaHbl BO BCTpoeHHoM [M0.

Ha atom aTane KOHKpEeTHbIe LWarn MHTerpauun NpoBepsarT Ha CooTBETCTBME TpebosaHnam BesonacHo-
ctv MNO. Takke TECTUPYIOT UHTepdeRcsl MeXay NporpaMMHbIMK MOZYNSAMU U MeXOy NPorpaMMHbIMU MOOY-
NAMK U KOMMNOHEHTaMKW. 3Tanbl UHTErpauun ¥ TECTUPOBAHUS MPOrPaMMHbLIX KOMMOHEHTOB AOMKHbI HANPAMYIO
COOTBETCTBOBATL Mepapxuyeckon apxutektype MO.

YTo6bl COOTBETCTBOBATL YCcTaHoBNeHHomMy MPLr npu uHTerpaunm M TECTMPOBaHWUM NMPOrpaMMHOTO MOAY-
ns, BbIBMpaOT NOAXoaslMe MeToabl U Mepbl 13 Tabnuubl 8.

WHTerpaumMoHHoe TecTUpoBaHWe MPOTrpaMMHbIX MOZYNerd MOXeT BbINMONMHATLCA B pasHbIX cpedax, Ha-
npumep:

- TeCTbl MOZENW B KOHTYpE,

- Tectbl MO B KOHTYpE,

- TeCThl NpoLeccopa B KOHTYpE,

- annapaTtHble TECTbI B KOHTYpE.

Tabnuua 8 — WMHTerpaums n TecTUpoBaHWe NPorpaMMHOro Moaynsi

MeTtoa/mepa | Ccbinka | MPLr=a | MPLr=b, c | MPLr=d | MPLr=e
1 DYHKUMOHANLHOE TEeCTMPOBaHWE/TECTUPOBAHME METO- A.26 + + + s
[OM «4epHOro ALLMKa» [BKMYasa TECTUpOBaHWE C BHECE-
Huem oLwmbok (FI)]
2 Knacchl 3KBMBanNeHTHOCTW M TECTMPOBAHWE BXOOHbIX pas3- A.28 o o + +
neroe
3 Bpems oTKNUKa 1 TeCTUPOBaHUE OrpaHUYeHUiA NaMaTK A.30 @ + + *
4 TectrpoBaHue TpeboBaHWi K 9h(PEKTUBHOCTM 3aLUNTEI o + + +
b JlaBUHHOE/Harpy3o4yHoe TeCcTUpoBaHWe o o W +
6 lMocnenoBatensHOE CpaBHUTENBHOE TECTUPOBaHWE A.32 o o + *
7 [MpsamMasa npocnexvBaemMocTs Mexay paszpaboTkon apxu- A6 o o o L
TekTypbl [10 1 cneundrkaumen MHTErpauMoHHbIX TECTOB

M pMMedHaHne — Onuvcanue METOO0B U MEP NPpUBELEHO B NPUNOXEHNN A.

4.10 Banngauusa nporpaMmmMHoro obecne4yeHus

Llensto aToro atana paspabotku MO sBnsgeTcs AeMoHCTpauus Toro, 4To BeTpoeHHoe MO npasunbHO
peanuayeT TpeboeaHus 6@30NacHOCTH K MPorpaMMHOMY 0BecrneqeHnto.

TecTupoBaHWe OOMKHO BbiTb OCHOBHLIM MeTodoM Banuaauuu MO. AHMMauusa 1 MOLennMpoBaHue MoryT
MCMoNb30BaThCA B Ka4yecTBe JOMONHEeHWs K JeMCTBUAM Mo NpoBepkKe.

MO pomkHO BbITb OTpaboTaHo MyTeM MMUTALKUM:

- BXOOHbIX CUFHAMNoB, NPUCYTCTBYHOLMX BO BpeMS HOpManbHoM paboThl;

- OKuaaeMbix cobbITUM;

- HeXXenaTernbHbIX YCroBUiA, TpebylowWwmnx 0elCcTBUSE CUCTEMBI.
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OhPheKkTMBHOCTL NpoLeayp UCTBITaHUA U NBbIX APYrMX UCNONb3YeMbIX Mep AOIKHa OLEeHMBaTLCS Mo
CpaBHEHWIO CO crnelundukauuamn TpebosaHuin 6e30NacHOCTU Mo 3aBepLIeHU NPoLEecca NPOBEPKX.
YTo6bl COOTBETCTBOBATL YCTAHOBNEHHOMY MPLr, MeToabl M Mepbl 4OMKHbI 6biTh BbIGpaHbl M3 Tabnuubl 9.

Tabnuua 9— Banugauus MO

Metog/mepa | Ccbinka | MPLr=a | MPLr=b, ¢ | MPLr=d | MPLr=e
1.a | TecTupoBaHwe CETU MalUWHbI B.1 + + + +
1.b TecTupoBaHne 060pyaOBaHUA B KOHTYpe B.2 + + + +
1.¢ TecTupoBaHWe Ha YPOBHE MalLUHbI B.3 + + + +
2 TecTupoBaHue TpeboBaHWid K ahheKTUBHOCTU 3aLLWThLI @ A.6 O 0 O +
3 IlaBMHHOE/Harpy3o4HOe TECTUPOBaHNE 0 O o +
MpumeyaHwne — OnucaHne METOOOB U Mep NPUBEAEHO B NMpUnoxeHun B.

MeTogbl UCnbITaHWA NpUBEAEHb! B NPUNoxeHun B.

5 MporpammMHas napameTpu3auus

5.1 O6uwee

MporpamMmmHas napamMeTpr3alms OTHOCUTCS K BO3MOXHOCTM aganTtauumn cucteMbl MO K pasnuyHbIM Tpe-
©oBaHMAM nocne 3aBepluieHns paspaboTku nyTeM M3MEHeHWs NapamMeTpoB ANSA U3MEeHeHWUs (PYHKLUMOHAamNb-
HbIX Bo3moxHocTel MO. MporpamMHas napaMeTpusalmsa NnapaMeTpoB, CBA3aHHbIX ¢ 6e30MacHOCTLI0, A0oMKHa
paccmaTtpuBaTbhes Kak YacTb SRP/CS v gomkHa 6bITh onncaHa B cneundukaummn TpebosaHui K 6e3onacHocTu
Mno.

MporpaMmHbIE NapamMeTpbl BKNOYAOT B ceds:

- BApPWaHTbl KOOWPOBaHWUSA (HanpumMep, KoL CTpaHbl, NeBOCTOPOHHEE/MPaBOCTOPOHHEE PYNIEBOE YNpae-
neHne U T. 4.);

- CUCTEMHbIE NnapaMeTpbl (HanpuMep, 3Ha4yeHWe HWU3KMX 0BopPOoTOB XOMOCTOro XoAa, AuarpaMmMbl Xapak-
TEPUCTUK ABUraTens u T. 4.);

- AaHHble KanvbpoBKK (Hanpumep, ANs KOHKPETHOW MalUWHbI, OrpaHUYMTENb AR HACTPONKK OPOCCEnb-
HOW 3aCNOHKM U T. 4.).

5.2 LlenocTHOCTb AaHHbLIX

ﬂ,OJ'I)KHa nognepXxuBartbCA LUEeJTOCTHOCTL AaHHbIX, NCNONb3yeMbiX ANA napametTpudaunn, 1 JOIKHbI npe-
[oTepawaTtbCAd HeCaHKUMOHUPOBaHHbIE MO,EI,VICbMKaLI,VIM. 370 gocturaetcs nytem npuMeHeHuAa MeTonoB Unn
Mep Onsd KOHTponA:

- Anana3oHa O0onyCTUMbIX BXOAHbLIX OaHHbIX;

- NOBPEX4EeHUN OaHHbLIX 4O W Nnocne nepegayu;

- owmnbok npouecca nepegadu napameTpoB;

- NOCNEeACTBUM HEMNOSTHOW Nepenayy napamMmeTpoB; U

- nocneacTBuiA cO0eB M OTKas0B annapartHbIiX 1 nporpaMmMHbIX CpefCcTB MHCTPYMEHTa, NCNoNb3yeMoro
Ona napameTpu3auni.

5.3 MNMporpaMmmMmHana npoBepKa napaMmeTpusalmm

Cne,qyrou.me LEenCTBUA NO NPOBEpPKe SOIMKHbI ObITb BbIMOMHEHbI Aand napameTtpu3auni Ha OCHOBe no:

- MpoBepKa NpaBUNbHOCTU HaCTpOiﬁKVI Kaxaoro napamertpa, CBA3aHHOIO C BezonacHoCTLIO (MMHMM&J‘Ib-
Hbl€, MakCMalnbHblE N penpe3eHTaTuBHbIE 3Ha'-IEHVIF|);

- nogreepXageHue Toro, 4To CBA3aHHbIE C He3onacHoOCTLH napameTpbl Bbinn NnpoBepeHbl Ha nNpaBgono-
,EI,OGHOCTb nyTem MCnonb3oBaHUA HedONYyCTUMbIX 3Ha4YeHW, 3anMcaHHbIX B MO Ha atane KOH[DMpraLI,MVI, and
NPOBEPKKX ero noBegeHuA,

- NpoBepKa npegoTepaweHnd HeCaHKLUMOHMPOBaHHOIO NaMeHeHA napameTpoB, CBA3aHHLIX C Besonac-
HOCTbIO;
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- NpoBepKa TOro, 4to ﬂ,aHHbiB/CVIFHaHbI ana napameTpu3aunm reHeprupyrTcAa m O6p868TblBa|-OTCFI TakKnm
oﬁpasom, 4YTO OTKasbl HE MOTYT NPUBECTU K NOoTEpe beHKLI,I/!M BeszonacHocTK.

6 3awwuTa nepegayn CBA3aHHbIX C 6€30NaCHOCTLIO COOOLWEHNN NO WNHHbIM
cucremMam

B HacTosleM pa3gene NnpvBeAeHbl PEKOMEHAALMM NO 3aLLMTE Nepeaayn cBA3aHHbIX ¢ 6e30NacHOCTbIO
coobLeHnin, ncnonbsyembix B SCS, 1 B cBA3W, KOTOPasA MOXET UMETb MECTO MEXAY Pas3nMYHbIMKA KOMMNOHEH-
Tamu (Hanpumep, MUKPOKOHTPONNepamMu, UHTENNEeKTyanbHbBIMU AaTYMKaMK, WHTENNEKTYanbHbIMMU UCNOMHK-
TenbHbIMW MexaHn3aMamn) BHyTpu SCS, kak nokaszaHo Ha pUCYHKe 2.

MpumevyaHme 1— HaMOMEHT nybnukaLmMm paccMaTpUBAIOTCA TONBKO 3aKPLITHIE LWMHHBIE CUCTEMBI, B KOTOPbIX
W3roTOBUTENbL ONPEeaenvnl KONMYeCcTBO U TUM YYACTHUKOB WWHEI (T. €. YCTPOWCTB, MOAKMKHYEHHBIX K WKHE). LLnHBI AaHHBIX
1 agpeca, BHYTpeHHWe Ansa BHYTpeHHUX ycTponcTe LM 1 ECU, He paccmaTpuBatoTes.

[ns KOHTpons yKasaHHbiX B Tabnuvue 10 owwnbok nepefayv u ypoBHeW 3pPEKTUBHOCTMN 3aLUNUTLI NpK-
MEHSIOTCA COOTBETCTBYHOLME METOAb! U Mepbl M3 Tabnuub! 11.

Tabnuua 10— KoHTponb ownbOK nepeaaym 1 ypoBHU adeKTUBHOCTY 3aLUMThI

Owunbku nepenaqn MPLr=a, b, c MPLr=d, e
CBou cBA3M Mexay y3namu [a? Ha
danscudukaums coobLLeHWI [a2 Oa
[MoeTop coobueHuin Het Na
[NoTeps coobLueHuiA [a? Oa
BcTaBka cooblieHnin Het Na
HenpaBuneHasa nocnenoBaTensHOCTb Het Oa
3apepxka cooblueHuin [a2 Na
BnokvpoBaHue gocTyna K WuHe [a? Oa
[MocTosiHHas Nnepefaya coobLUeHWi [a? Ha
@ He npymMeHumMoO K cucteMam kateropuv B unu 1, ecnm guarHocTuydeckoe nokpeitne He Tpebyetcs.

Mpumevyanue 2 — Metogbl MoryT BbITb peanu3oBaHbl B Takux npotokonax, kak SAE J1939, ana yctpaHeHusa
owwnbok nepegayu.

MukpokoHTponnep 1 MukpokoHTponnep 2

LLuHa gaHHbIX
PucyHok 2 — CeTb MUKPOKOHTpONMepoB, coctoswas 13 tnokos ECU Ha wWnHe aaHHbIX

B tabnuue 11 onpegeneHbl HEKOTOPbLIE METOAbl U MEPDBI 3alNThl OT owmnbok nepegadn nytem WUCKITHO-
YEeHWS KOHKPETHbIX NOCNEeLCTBUN OLUNDOK, CBSA3aHHbIX C nepegadyen Un 3alMToN OAHHbIX, CBA3AHHLIX C tes-
onacHocTelo, B SCS. ﬂ.ﬂﬂ 3aWumThl OT ownbok MOTYT UCNONb30BaTLCA APpYyrve MeTobl N Mepbl.
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Tabnuua 11— MeToabl U Mepbl B paMKax CETU MUKPOKOHTPOIEPOB
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DA CoobleHns o0 coxpaHeHUn akTMBHOCTHU Na Het | Het | Het | Het | Het | Hetr | [a Na
D.2 | C4yeTymk aKTMBHOCTHM Hetr | Ha Oa Oa Her | Her | Het | Her | Oa
D.3 | MNpoeepka uuknuyeckum m3bbiTouHbIM Kogom | Het | Het | Her | Het | Her | Oa | Het | Het | Her

(CRC)

D.4 | MNopsgkoBbln HOMEDP Hetr | Oa Oa Oa Oa Het | Het | Het | Hda
D.5 | MNoeTopeHue coobLeHunst Her | Het | Oa | Her | [da Oa | Her | Het | Hert
D.6 | 3awmuTHbIA Tanmep Ha Het | [Oa Her | Her | Her | [Ha Oa Oa
D.7 | WwHa gaHHbIX, ynpaBnsemMasn no BpemMeHu Na Het | Het | Oa Hetr | Het | [a Het | Het
D.8 | 3awmTa WHbI Her | Hetr | Hetr | Het | Het | Het | Het | Het | [Oa
D.9 | MuHu-uHTEpBans Hetr | Hetr | Het | Het | Het | Het | [da Her | Ha

CooteetcTBue Tpebyemomy MPLr ¢ y4eToM METOOOB M Mep, peanu3oBaHHbIX B CETEBOW CBA3WU, MOXET
OblTb NPOBEPEHO MOCPeACcTBOM pacyeTa rapaHTUKM LeNOCTHOCTU OaHHbIX, Kak ykaszaHo B npunoxeHun C. B
npunoxeHun D cogepXutca 4ONoONHUTENLHaa nHdopmaumsa o Tabnuuye 11.

7 HezaBMCUMOCTb 3a cuyeT nporpamMmMHOro pasgerieHuA

7.1 Obwee

Pazgenenue MO npegHasHadeHo onst Toro, 4Tobbl NOMOYb pa3paboTyuky Ooka3aTb HE3aBUCUMOCTb
nporpaMmMHbIX KOMMOHEHTOB.

AQekBaTHas He3aBUCUMOCTb MPOrpamMMHbIX KOMNOHEHTOR rapaHTUpOBaHa 3a CYET UCKNKYeHWs OTAElNb-
HbIX MOCNeaCTBUIA NPorpaMMHbIX CB0EeB, HAapyLIaKLWLMX 3Ty HE3AaBUCUMOCTb.

C 37O Lenbio MeTodbl M Mepbl A0MKHbI TPUMEHATLCA C AOCTATOYHON 3 EeKTUBHOCTLIO, YTODbI:

- yNpaensiTb ONACHOCTAMMW, KOTOPbIE MOTYT BO3HUKHYTE B NoAcMcTeMax, UTobbl OHUM HE MOrMK NOBMUATL
Ha Opyrve nocUcTeEMBI;

- UMETb AOCTaTOYHYI HE3aBUCMMOCTb OT MPOTrPaMMHBIX KOMNOHEHTOB nyTem pasgenexus MO.

[na gpocTuxeHWs ageKkBaTHON HE3AaBUCMMOCTUW NPOrpaMMHBIX KOMMOHEHTOB CUCTEMHBIE PECYPCHI JOIDK-
Hbl ObITh Ha3Ha4YeHbl He3aBMCUMbIM pasfgenam, Kaxabli U3 KOTOpbIX NpeacTaBnseT onpeneneHHyto cpeny Bbl-
nonHeHusi. Mcnonb3oBaHue pasgenenus MO He orpaHuymBaeTcs cocywectsoBaHnem MO ¢ pasHeiMu MPL B
OOHOW U TOW e Cpefe BLINOMHeHUs. Takke MoryT NoA4EepXKUBATLCS:

a) BHeceHWe N3MeHeHWi B pasgen bes nepenpoBepk HeMOANMUUMPOBAHHBIX NMPOrPaMMHbIX Pa3AenoB;

b) coemecTHoe cyuwlecTeoBaHWe MO pasznuyHoro npoucxoxaeHus (cobcTBeHHOW pa3paboTku unu crto-
POHHEro U3roTOBUTENS).

Ons nporpammHelx pasgenos ¢ MPLr, paBHbiM ¢, d, e, TpebyeTcsi He3aBMCUMOCTb.

MpumeyaHue— Pasgensl MoryT 6biTb pacnpefeneHsl B Npeaenax 04Horo MUKPOKOHTPOMNepa Unv pacrnpege-
NeHbl MEXAY HeCKONMbKUMU MUKPOKOHTPOMINEepaMu B CETU MUKPOKOHTPOINEPOB.

B 3aBMCKMMOCTM OT BLIOpaHHOW apXWTeKTYpPbl MOTYT MCNOMb30BaThCA ABa NOAX04A!
a) HecKomnbKO pa3fenoB B Npeaenax 0gHOro MUKPOKOHTPONepa;
b) Heckonbko pasgenor B npegenax cetn ECU.
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KoHuenuua pazpeneHus NO v cBA3aHHble C HeW MeTodbl U Mepbl Ana obecnedeHnss HE3aBUCMMOCTH
KOMMOHEHTOB MO JOMKHEI yYUTLIBATLCS NPU onpegenennu apxutektypsl MO.

Ta vactb 10O, KoTOpas peanv3yeT NOOAEPXKKY pas3feneHus, JOMKHA MMETb Takown e unu Bonee BbICO-
kuin MPLa, yem cambli Beicokuin MPLr, cBSI3aHHLIV C NporpaMMHeIMU pasgenamMu.

7.2 HeckonbKo pazaenoB B O4HOM MUKPOKOHTponnepe

YTtobbl rapaHTnpoBaTbk JOCTATOYHYH HEe3aBUCMMOCTb NpOorpaMmmMHbBIX KOMMOHEHTOB B OOHOM MWKDPOKOH-
Tponnepe, Kak NnokKka3aHO Ha pPUCYHKe 3, NpaBUNbHOE BbLINOTHEHWE prHi(Ll,l;"ll/l1 CBfA3aHHOW C 6830I'IaCHOCTbI-O,
OOMKHO BbITb 3aWuMweHo oT nboro 13 crnedyrLinx nocrneacTBuin HeucnpaBHOCTW!

- NOBpeXgeHna namaTu (HenpenHamepeHHaﬂ 3anunck B NamMATb OPYroro pas,qena).

Mpumeyvyanne 1 — lMNoepexageHue NamMaTM OTHOCUTCH K oTobpaxaemMomy B namsTe Beoay-BbiBogy (I/0O), pe-
rucTpam namsaTi v T. 4.;

- BNoKMpOBKW pa3genos (M3-3a B3auMoBnoKMPOBOK CBA3N);

- HEMpaBWIBHOIO pacnpegeneHys NPOLLeCCOPHOIO BPEMEHH;

- OLWMBOYHOrO y3na ceasun (OTNpaBuTeNb OTNPABNAET COOBLEHMA HE TOMY NONy4YaTento UM MackupyeT-
CA Nnog oTnpaBuTens, OTIUYHOTO OT HEro Camoro);

- NoBpexaeHna uHTepdeica BBO4a-BbIBOAA U3-3a HENpeaHaMepeHHoW 3anuckK B HTepdelic BBoaa-Bbi-
BOOa Apyroro pasgena.

MpumeyvaHue 2 —loBpexgeHue NHTepdeiica BBoAa-BbIBOAA OTHOCUTCH TOMBKO K BHELIHWUM YCTPOWUCTBAaM.

MukpokoHTponnep
3apava A1 3apava B.1
3anaua A2 3anaya B.2
3agava A.n 3apava B.n
Pasgen A Pazgen B
OnepaunoHHan cncTeMa
O6opygoBaHue

PucyHok 3 — Heckonbko pasnenos B 04HOM MUKPOKOHTpONepe

B Tabnuue 12 onpegeneHsl MeToabl U Mepbl BHYTPU MUKPOKOHTpONnepa, Heobxogumsie Ans TOro, YTo-
Obl MOXHO ObINO CNPaBMNSATLCHA CO BCEMWM COOTBETCTBYHOLLMMK MOCNEACTBUAMKM OLWMOOK, NepevymcrneHHbIMK
Bbile, YTo6bl 0BecnevnTs A0CTaTOYHYH 3D EKTUBHOCTL U OCTATOUYHYO HE3ABUCUMOCTE NPOrpaMMHbIX KOM-
noHeHToB. [lononHuTensHasa MHpopMauua NnpueegeHa B NpunoXeHuu E.
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Tabnuua 12— MeToabl U Mepbl BHYTPU MUKPOKOHTPONNepa

SddekT oT oWMBKK
Henpaeunb- Mospex-
MeTtogkl/mepsl [NoBpex- Bgzig_ HOE Bblge- c?—qzﬂnm;- nexve
aeHve pas 5 neHwne npo- BManEIM nHTephen-
namsaTun pJ'ID'qB ueccopHoro e CcOB BBOAA-
BpemMeHun y BblBOAA
E.1 OpHOo3HauHbIA OBYHaNpaBneHHbIA KOMMYHUKaLUK- Het Het Hert [a Het
OHHbI 0BBEKT
E.2 Crtporo oea o6bekta ogHOHanpasneHHOW CBA3N Het Het Het [a Het
E.3 WoeHtudmkatopel ana  wvaeHTudukaumm, nog- Het Het Hert Na Het
TBEPXOEHUS UMK TOrO M APYroro.
E4 ACWHXpOHHasA nepegayva gaHHbIX Het Ha Het Het Het
ES Ctporoe nnaHMpoBaHWe Ha OCHOBE NPUOPUTETOR Het Het Oa Het Het
E.6 MeTop pazgeneHunss BpeMeH! Het Het Oa Het Het
E.7 MexaHnambl 3alMThl NaMaTH Oa Het Hert Het Oa
E.8 [MpoBepka BaXHbIX AN 6e30NacHOCTY AaHHbIX Oa Het Hert Het Het
E.9 Cratnyeckuin aHanma Oa Het Hert Het Het
E.10 | Cratnyeckoe pacnpeneneHue Na Oa Ha Oa [a

7.3 Heckonbko pa3penoB B npegenax cetu ECU

TDEGOBEHMH, rapaHTupyrwuine agekBaTtHyH CBA3b NO CETU, KOrga He3aaBNCUMMOCTL NMporpamMmmMHbIX KOMMNO-
HEHTOB peann3oBaHa NoCcpencTBOM CETU MUKPOKOHTPONMEPOB, NprMBeaeHbl B pa3gerne 6.

8 WHdopmauuma no akcnnyataumm

8.1 O6wee

WHdbopmaums no akcnnyartauum JomkHa ObiTe NnpuBedeHa B cooTeeTcTBMe ¢ I1SO 12100:2010, 6.4.

8.2 PykoBopgcTBO no akcnnyarauum

WHudopmaumna no skcnnyataumm fomkHa ObiTb BKMKOYEHA B PYKOBOACTBO MO 3KCAMyaTauuu MallvHb
(pykoBoACTBO onepartopa).

Wudopmauwns gomkHa ObiTe NpuBegeHa B cooTeeTcTBME ¢ 1ISO 6750-1 1 MOXKET BKMHOYATh criegyowee:

- ONUcCaHWs CMMBOIIOB, OTOOpaxKaeMblx onepaTopy, M TpebyeMbix GEeACTBUIA;

- onucaHua coobleHnin ob owmbkax, KoTopble oTobpaxalTcs onepaTopy, U Tpebyembix AeACTBUNA;

- onuMcaHue nNpeaynpeauTenbHbIX cooblueHuiA, oTobpaxaembix onepaTopy, 1 Tpebyemblx 4enCTBUR,;

- onMcaHue NpoLeayp KanubpoBKM, KOTOPbIE AOMKEH BbINONHATL onepaTop.
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MpunoxeHune A
(cnpaBo4Hoe)

OnucaHue NporpaMmMHbLIX MeToOoB/Mep

A.1 Cneuudukaumna TpeboBaHMIA Ha eCTeCTBEHHOM A3bIKe

Cneuundukaums TpebosaHui BesonacHocTy MO gomkHa BKMoYaTh onvcaHue npobrnemMel Ha eCTECTBEHHOM A3bike
1, Npy HeobXxoANMMOCTK, OOMONMHUTENbHbIE HeOpManbHbIE METOb!, TAKME Kak PUCYHKW KU OnarpaMmel.

A.2 ABTOMaTU3MpOBaHHbIe MHCTPYMEHTLI cocTaBneHusa cneundgpukaumnm

Cﬂe,EWET MCNone30BaTe aBTOMarn3npoBaHHbIE MHCTPYMEHTLI ANA obner4yeHun apToMaTM4ecKoro 06Hapy}KEHM9| He-
OOHO3Ha4YHOCTU K oBecneyeHus MNofHOTHI B I'IOﬂbeOpMaJ'IbeIX n d)OpMaHbeIX MeTogax cneu,mcbm{aumw. MHCprMeHT
AOImnKeH co3gaBaTb CI'IELI,MCIJI/IKELI,MH B Buge 6azbl gaHHbIX, KOTOPYH MOXHO aBTOMaTW4eCKK NPOBEPATE ANA OLUEeHKWU COo-
rmacoBaHHOCTK M MOMHOTLI. B LEeNnom 3TOT MeTOO NnogaepXKMBAET He TONbKO COCTaBreHne cneundmxau,nn, HO TakXe npo-
EKTUpOoBaHWe U Opyrue aTanbl XKM3HEHHOIO UMKIa nNpoeKkTta.

A.3 HedopmanbHble MeToAbl

HBCbOpMaJ'IbeIE MEeTOAbl OOIMKHbI NPEAOCTaBNATE CpencTea OonMcaHnA pa3p860Tl{M cucTeMbl Ha Kakom-nnbo atane
ee pa3BuUTuA, T. e. COCTaBNeHWA CI'feLLMqJMKaLI,VIM, NPOEKTUPOBaHUA WM KOOWMPOBaHWA, KakK npaBuio, ¢ NOMOLbH ecTe-
CTBEHHOrO A3biKa, gnarpamMmm, pucyHKOB U T. O.

A.4 MonydopmanbHbie MeToabl

MonychopmarnsHble METOAB! NMPOEKTUPOBAaHWS JOMKHbI BbIPAXaTh KOHLUEMNLMWIO, crieludvKaLmio unv paspaboTky He-
[BYCMbICMIEHHO U NOCMNENOBATENbHO, YTOBbI MOXHO GbIN0 0BHAPYXUTE HEKOTOPLIE OLUMBKW 1 YNyLLEHWS.

B HEKOTOPbIX CMy4asix onMcaHue JOMKHO aHanM3upoBaThCs MalWWMHOW UM aHUMUPOBATBCS ANs 0TOBpaXeHus pas-
MNYHbBIX ACNEKTOB MOBEAEHUSA CUCTEMBIL. AHUMALMA MOXKET AaTb JOMOMHATENBHYIO YBEPEHHOCTL B TOM, YTO CUCTEMA CO-
OTBETCTBYET TpeGoBaHUAM.

MpuMepsb! nonygopManbHeIX METOAOB BKIHOYAIOT, HO HE OrpaHUYMBAIOTCA: AMArPaMMEl MOTOKOB AaHHbIX, NCEeBO0-
KO, MHCTPYMEHTbLI MOAENMPOBaHUS, KOHEYHOE COCTOSHWE MaLUKHbI U AUarpaMmMbl NEPEXOL0B COCTOSHMIA.

A.5 ®opmanbHbie MeToabl

dopmarnkHble MeTodbl JatoT CpeAcTsa pas3paboTkv, onuchbiBalowWe CUCTEMY B CTPOrMx 0DO3Ha4eHUsiX, KoTopble
O0IMKHB! BbITh NOABEPrHYTHI MATEMaTMYECKOMY aHan13y AN BelABNEHUS PasnYHbIX KNacCOB HECOOTBETCTBUI UMW oWMBOK.

Bonee Toro, B HEKOTOpPLIX Cry4asx onucaHue OOMKHO aHanM3aupoBaTbCA MalUMHOW CO CTPOroCThH, aHanoru4Hon
NPOBEPKE CUHTAKCMCA KOMMUNATOPOM MCXOAHOW NpOrpamMmel, UMM aHUMUPOBATLCA ANS 0TODpaXeHNa pasnuM4YHbIX acrek-
TOB NOBEAEHUS OMWUCLIBAEMOW CUCTEMBI. AHUMAUMA MOXET AaTk AOMNONHUTENBHYH YBEPEHHOCTb B TOM, YTO CUCTEMa CO-
OTBETCTBYET pealbHbIM TpebGoBaHUaM, a Takke dhopManeHO 3adaHHbLIM TpeboBaHWAM, MOCKOMBKY OHA yny4liaeT pacnos-
HaBaHWe 3a0aHHOro NOBEAEHUS YeroBeKOM.

dopmManbHbIi MeToq 0bbl4HO NpegnaraeT cucTeMy 3anvck (0BblMHO UCMOoNb3yeTcs Kakas-To hopMa OUCKPEeTHOM
mMaremaTukm), cnocob nony4yeHws onucaHus B 9TOW CUCTEME 3anncy W pasnuyHele hopmel aHanusa Ans NpoBepKy pas-
NNYHBIX CBOMCTB ONWUCaHWS.

A.6 lMpocnexnBaeMocTb NporpaMmmHoro obecnevyeHns 6ezonacHocTH

YTtobbl rapaHTUpoBatk, 4To 0, NnonyyeHHoe B pe3ynstaTte pa3paboTku, oTBedyaeT TpeboBaHUAM NpaBUNLHOW pa-
BoTbl cUCTEMBI, CBA3aHHOW ¢ obecneveHnem BeaonacHocTun, Heobxoguma cormacoBaHHOCTb Mexay atanamu pa3paboTku
MO. MpocnexnBaeMoCcTe MeXAY OeNCTBUSMU SBMSETCA KNOYEBOW KOHUeNUuel, KoTopas NoATBEPKOAET, YTO:

- peLleHus, NpuHATLIE Ha Bonee paHHeW cTaguu, afekBaTHO peanuayloTcd Ha Gonee no3gHWUX cTagusax (npsmas
NPOCNEXNBAEMOCTL),

- peLleHuns, NpuHaTLIe Ha Bonee nozoHem aTane, Heobxoaumbl Ans peanusauun Bonee paHHUX pelleHui (obpar-
Hasi NPOCNEXUBAEMOCTb).

[MpAmas npocnexmBaeMocTb B LIENOM CBA3aHa C MPOBEPKOW Toro, 4To TpeboBaHue agekBaTHoO yyTeHo Ha Gonee
no3gHux ctaguax paspabotku M0O. MNpamvas NpocnexveBaeMoCcTb BaXKHa Ha HECKOMbKMX aTanax pas3paboTku NporpaMMHOro
obecneyeHns Be3onacHoOCTU:

- oT TpeboBaHnin BesonacHOCTU cucTeMbl K TpeboeaHusam 6ezonacHocTty [10;

- oT cneuudukauun TpeboBaHuin 6esonacHoctu MO k apxutekType MO;

- oT cneuudukauun Tpebosanuin 6esonacHoctu k 10 go npoexkTuposaHus M0;

- oT cneundmkauun paspabdotkm MO k cneunukaumam Mogynen u MHTerpalMoHHbIX TECTOR;

- oT TpeboBaHui K paspaboTtke cuctembl U 1O ansa uHTerpauuny annapaTHoro/nporpaMmmHoro obecneyeHns Jo cne-
umndpmkaLlnii TECTMPOBaHWA MHTEerpaLuK annapaTHoOro/nporpaMmmMHoro obecneyeHuns;

- oT cneuundukauun Tpebosanui k BesonacHocty MO go nnaHa nposepkn 6esonacHocTu MO;

- oT cneumdukaumm Tpebosanuin GesonacHocTy MO go nnaHa mogndmkauun MO (BKNKYaA NOBTOPHYH NPOBEPKY U
MOBTOPHYIO Banuaauuio);

- 0T cneuncukaumm npoekta MO go nnana nposepkn N0 (BrIHOYas NPOBEPKY AAHHBIX).

16

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 20/ 36
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-19014-4-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69147
https://gostexpert.ru/gost/gost-19014-4-2024?utm_source=pdf&utm_medium=69147&utm_term=page

FOCT ISO 19014-4—2024

Ob6paTtHas NpocneXnBaeMoCTb B LUMPOKOM CMbICIE CBA3aHa C MPOBEPKOW TOMO, YTO KaxKOoe pelleHue No peanvaa-
UK (MHTEPNPETMPYEMOE B LUMPOKOM KOHTEKCTE U HE OrpaHnY1BaloLLeecs peanusalumnein koga) 4eTko 06ocHOBaHO HEKOTO-
peim TpeboBaHuem. Ecnu 310 0B60CHOBaHKME OTCYTCTBYET, TO peanu3auusa COOEPKUT YTO-TO HEHYXHOE, YTO YBENUYMBAET
CNOXHOCTL, HO He 06A3aTenLHO OTBEYAET KakuM-Nnbo peansHeiM TpeboBaHNSM CUCTEMLI, CBA3aHHOWM ¢ Be30MacHOCTLI0.
ObpaTtHas npocnexMBaemMoCcTb BaXKHa Ha HECKONMbKUX aTanax pa3paboTtku nporpammHoro obecnedeHns beaonacHoCTH:

- OT TpeboBaHuin Be3onacHOCTU K NpegnonaraeMsiM noTpebHocTAM 6e30nNacHoCTH;

- oT apxutekTypbl 10 go cneundukauyun TpeboBaHun bezonacHocTu MNO;

- OT geTtanbeHoro npoekTa MO go apxutektypbl MO;

- OT NporpaMmMHoro kogaa go paboyero npoekrta M0;

- OT nNnaHa npoBepku BesonacHocTm MO go cneundukaumnn Tpeboeanuit GezonacHocTu MO;

- ot nnaHa mogudmkauum MO k cneuyundumkaumm Tpeboeannin 6esonacHocTu N0O;

- oT nnaHa npoeepku MO (BKNOYasa NpoBepKy AaHHbIX) Ao cneundukaumm npoekta MO,

A.7 NowaroBoe paccMoTpeHHe

lMowaroBoe paccMOTpeHWe — 3To cucTeMaTuyeckas HechopmansHas NpoBepKa, UCNonb3yemas AN paccMOTPEHNS
kakoro-nubo acnekta npoekta. Bo Bpemsa nowaroBoro paccMoTpeHns aBTop apTedakta npefocTaBnsaeT nowaroBeid oT-
4yeT O4HOMY WU HECKOMNMBKUM MPOBEPSIOLMM.

Llens nowwaroBoro paccMoTPEHUA COCTOMT B TOM, 4ToBkl co3naTe 0bLee noHMMaHve aptedakta v BelgBUTL Niobbie
owunbkn, fedeKTsl, HECOOTBETCTBUA UMK Npobnembl B apTedakTe. lNolwaroBoe paccMoTpeHne — MeHee CTPOrniA MeTog,
YyeM UHCNeKUms.

lMowaroBoe paccMOTPEHME C IKOHOMWHYECKOW TOHKM 3peHVs criegyeT UCnonb3osaTth AnsA obHapyxeHuns ownbok MO
Ha Kak MoXHo bonee paHHuxX atanax paspabotki. OHO COCTOUT M3 KOMaHAbl NPOBepSoLKX, BblibvpatoLlen HeGoMbLLIOK
Habop TECTOBbLIX CNy4aeB, pernpe3eHTaTnBHbIX HaBopPOB BXOAHbBIX AAHHBIX U COOTBETCTBYIOLMX OXUOAEMbIX PE3YNETATOB
Ans nporpaMMbl. 3aTeM TeCcTOBble AaHHbIE BPYYHYH OTCMEXWBAalOTCA NO NOrMKe NporpaMmmbl.

A.8 WUHcnekuun

WHcnekuns — 810 cucteMatuyeckuin, hopManeHblil METOL NPOBEPKKN, UCMOMb3YEMbI AN PACCMOTPEHMSA KaKoro-
nwbo acnekTa npoekTa. Bo Bpema nHcnekumn aptedakT oLgHWBAETCH OQHUM UMW HECKOMBKUMUK NPOBEPAIOLLMMM, YTODbI
ybeanTbea, YTO OH COOTBETCTBYeT TpeboBaHmaM. VIHCneKuMio opraHnayeT 1 NpoBoauT pykoBoauTens paspaboTku. ABTop
apTedakTa y4acTByeT B MHCMEKLUM, HO HE MOXET PYKOBOAWTEL MPOLECCOM.

MHcnekuusa npoekTa MOXET BhINOMHATLCA Ha YPOBHE NpoekTa, 4Tobbl BeiABUTE AedekTrl B paspaboTtke 0. MHcnek-
umAa npoekTta — 370 hopmanbHoe, JOKYMEHTUPOBAHHOe, BCECTOPOHHEE M cHCTeMaTUYecKoe uccnegoBaHue paspaboTku
MO ans oueHkn TpeboBaHW k pazpaboTke, cnocoBHOCTU NPOEKTa COOTBETCTBOBATL 3TUM TpeboBaHUAM, BbISBNEHWUA Npo-
6nem v NpennoXeHws pelleHuid. Takol MeToA B NepBYIO ovepedb NpegHa3HaqYeH AnA NpoBepkn paboTel pa3paboTHUKOB K
OOMKEH paccMaTpuBaTbCH Kak AeATEeNbHOCTb N0 NOATBEPKOEHUIO U YTOYHEHMIO.

MHcnekuust nporpaMMHOro Koda MOXET BbIMOMHATLECH HA YPOBHE KOOMPOBAHMA ANS BbifABNeHWS OedeKToB B Npo-
rpammHoM anemMeHTe. PopMansHas MHCNEeKUMs — 3TO CTPYKTYPUMPOBaHHBIM NPOLECC NPOBEPKX NPorpamMMHOro marepua-
na, KOTOpPbIN BbINONHAETCSH KOonneramu aBTopa kofa, Ansa obHapyeHus gedeKkToB 1 NpegocTaBneHns BO3MOXKHOCTH Yy-
wuTh MO. ABTOp Koga He A0MKeH NPUHUMAaTh Y4acTusA B NPOLECCe MHCMEKLUK, KpOMe KaK MH(DOPMUPOBATE NPOBEPSHLLMX
Ha cTaguu o3HakomneHns. PopManbHbIE MHCNEKUMW MOTYT NPOBOANTLCH HA KOHKPETHBIX anemeHTax N0, nponseefeHHbIX
Ha nobom aTane XuU3HeHHoro uukna paspabotku MNO.

Mepen NpoBeAEHWEM MHCMEKLMI NPOBEPSIOLLME OOMKHEI O3HAKOMUTLCH C Matepuanamu, NoanexawumMm nposep-
ke. Ponv npoeepsitolyx B Npouecce MHCMEKUMU O0MKHbI BbiTh YeTKo onpedeneHsbl. [JomkHa OblTe MogrotoBneHa npo-
rpamma npoBepku. BxoaHsle 1 BeIXOAHBIE KPUTEPUKM AOMKHBI BbITE ONpeaeneHsl HA OCHOBE CBOWCTB, HEOBXOAMMBIX A4S
NporpaMMHOro anemeHTa. BxogHble KpuTepum — 37O KpUTEPUKM UN TpeboBaHUsA, KOTopble A0MKHbI ObiTb BLINOMHEHE! A0
npoBefeHnsa MHenekuMn. BeixogHble KpUTEPUN — 3TO KpUTEPUM MK TpeboBaHUs, KOTOPLIE AOMKHEI ObiTk BbINOMHEHE! 4NA
3aBepLUeHNs KOHKPETHOro npouecca.

Bo Bpemsa npoBepky pesynsraTel MHCAEKUWW AOM¥Hbl ObITe 0dhuLMansHO 3aperncTpUpoBaHbl MO4epaTopoMm, posb
KOTOPOro 3aKNo4aeTca B COAENCTBMN MHenekun. KoHceHeyc no pesynstataM JomKeH BbiTe 4OCTUIHYT BCEMU MHCMEKTO-
pamu.

OedhekTbl cneayet knaccndUUMpOBaTE Kak:

a) Tpebytowme ucnpaeneHus 4o NPUHATKUS, UK

b) Tpebyowme ncnpasneHus kK onpegeneHHoMy BpeMeHW/cobbITHIO.

BrisiBneHHble gedexThl 4OMKHBI BbITe NepefaHel aBTOPY Koga AN nocneayrLwero ycTpaHeHns nocne 3aBeplueHns
WHCNeKUMK. B 3aBUCMMOCTI OT konuyecTea 1 ob6bemMa BblABNEHHLIX AedEKTOB MOAEpaTop MOXET onpeaenuTs Heobxoau-
MOCTb JOMOMHUTENBHOW MHCNEKLMM MPOrpaMMHOro Matepuana.

A.9 CpepcTBa aBTOMaTU3MPOBaHHOTO NPOEKTUPOBAHUSA

3T0T TMN WHCTPYMEHTa MOXET cnocobcTBoBaTh Bonee cncrtemaTh4yeCcKoMy BbIMONHEHWKO npoueaypbl NpoeKTUpoOBa-
HWA 3a CHET UCNOMNb30BaHNA aBTOMATMHYECKUX 3N1EMEHTOB, OOCTYNHbIX ANA CTPYKTYpPUpOBaHNA no.

CpE,D.CTBa aBTOMaTU3NpPOBaHHOIO NPOEKTUPOBAHWA CneayeT UCNOMNb30BaTek NPU NPOEKTUpPOBaHWK Kak annapaTHoro,
TaK 1 nporpaMmHOro obecneyeHns, ecrnv oHK AOCTYNHbI U onpaBdaHbl CINOXHOCTbHD CUCTEMbI. KOppeKTHOCTb TakKuUX UH-
CTPYyMEHTOB O0JIKHa BbITb npogemMoHCTpUpoBaHa cneunarbHbIMKU UCMbITAHUAMMA, MCTODI/IEI?I YCMNeLwHOoro ncnoJib3oBaHnA

17

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 21/ 36
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-19014-4-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69147
https://gostexpert.ru/gost/gost-19014-4-2024?utm_source=pdf&utm_medium=69147&utm_term=page

FOCTISO 19014-4—2024

WK HE3ABUCUMOW MPOBEPKON MX BbLIXOAHLIX AaHHbLIX ANA KOHKPETHOW paspabaTbiBaeMolt CUCTEMBI, CBA3AHHOW C 6e3-
OMacHOCTLHO.

MHCTpyMEHTBI NOAAEPKKM crieayeT BolOMpaTh MO CTEMEHW WX WHTErpauuu. B 3TOM KOHTEKCTE WHCTPYMEHTHl SB-
NATCA UHTENPUPOBAHHBLIMK, ECNM OHW paboTakT COBMECTHO, TaK YTO BLIXOAHbIE AaHHLIE OAHOMO WHCTPYMEHTa MMEKT
noaxongdLlee cogepxaHue 1 doopmMmar aAns aBToMaTUYecKoro BBoAa B NOCMeayHLWMA MHCTPYMEHT, YTO CBOONUT K MUHUMYMY
BO3MOX¥HOCTb YemnoBeyeckol ownbky npu ob6paboTke NPOMEXYTOYHBLIX pe3ynsTaToB.

MpumeyaHune — MHTerpuposaHHan cpega paspabotku (IDE) moxeT GbITh MCNONb30BaHa ONs NpeaocTaBneHns
BCECTOPOHHMX cpeacTB anst paspaboTtku MNO. OBLIMHO OHKU COCTOAT M3 pPefdaKkTopa MCXOOHOMo koaa, CpeacTB aBToMaTHaa-
Lun cBopKK 1 oTnaguMka. BOnbLUMHCTBO M3 HUX UMEHT (hYHKLMKM aBTOMaTUYECKOro CO3AaHus Koaa; HeKoTopble coaepkat
KOMMWMATOP, UHTEPNPETATOP UMW U TO, U APYroe.

A.10 Mokasatenu Ge3zonacHOCTU B PeXUMe peanbHOro BpeMeHu

Peannsauusi 0Tka30yCTOMYMBOCTY B KDUTUHECKM BaXHbBIX 1151 6@30MacHOCTH CUCTEeMax peankHOro BpeMeHu ¢ npea-
CKasyeMbIM NoBefeHneM OOCTMIaeTcs 3a CYeT CnedyLmnX peLueHnii:

- B umknnyeckom pexume c rapaHTMpOBaHHBIM MakKCMMarnkbHbIM BpeMeHeM LMKa CBA3b MeXOy Y3naMu ocyLlecT-
BMAETCA C MCNOMb30BaHWEM 3anyckaemMoro no BpemeHu npotokona knacca C (TTP/C) B cOOTBETCTBMW CO CTaTUYECKUM
pacnucaHueM, Npu KOTOpoM peLlaeTcs, Koraa nepeaate coobLeHWe 1 SBNAETCH NW NonyyYeHHoe coobLieHve peneBaHT-
HeIM AN5 KOHKPETHOMO 3MEKTPOHHOIrO MoAynsa Wnu HeT. [ocTyn K LWWHE KOHTPOMNUPYETCH CXEMOWN LMKMMYECKOrO MHOME-
CTBEHHOrO A0CTyna ¢ BpeMeHHbIM pasgeneHnem (TDMA), ocHoBaHHOM Ha rmobansHOM NOHATUW BPEMEHM.

- B cucteme ¢ cuHXpoHU3npyemon no BpemeHn apxutektypor (TTA) Bce cucTeEMHble OEWCTBUSA MHULMVPYIOTCH U
OCHOBaHbI Ha Pa3BUTUK rMOBaNbLHO CUMHXPOHM3VPOBaHHON BpemMeHHoW Ba3bl. KaxaoMy npunoxeHuo HasHayaeTcs uKeu-
pOBaHHbIV BPEMEHHOW WHTEPBAan Ha ynpaensemMon no BpeMeHW WWHe, Npu 3TOM COOBLLEHWUS, KOTOPbIMU OBMeHMBaTCH
3afaHns KaxKaoro NpunoxeHns Takum obpasom, MOTYT NepechinaTbcsa TONbKO B COOTBETCTBUM C ONpedeneHHbIM pacnu-
caHuem.

B cucteme, ynpaensemMoi cobbiTUaMK, criegyeT y4uTblBaTk AeWCTBUSA, Bbi3BaHHbIE MPOU3BONbHBIMW COBBITUSAMA B
Henpegckasyemoe BpeMsi.

MpuMeyaHue — Jpyrumu npoToKoNamu ¢ 3anyckom no BpemMeHu sienstotea FlexRay n TT-Ethernet (Ethernet ©
3anyckoMm fo BpemMeHn).

A.11 MNpaeuna npoeKTUpoBaHUA

Cregyet ucnonb3oBaTh CTaHAAPTEI NPOrpamMMUpoBaHus Ans obnerdyeHns NpoBepky NonyYeHHoro koaa. fetaneHele
npasuna AormxHel 6bITe NOMNHOCTLIO COMMACcOBaHkE! Nepes KoavpoBaHuem. 3TM npasuna obeliuHo TpebytoT:

- cTaHfdapTel AeTanusauuMn MogynbHOCTW, HanpuMep uHTepdheicsl Mexay nporpaMMHeIMU MOAYNAMW, pasMepsb
nporpamMmmHbIX MOAYNER;

- OrpaHMYeHHoe UCMNOoNb30BaHWe WHKancynsaumMW, HacnegoBaHus (orpaHuyeHHoe Mo rmybuHe) u nonuMopdnsma B
cny4ae 06bEeKTHO-OPUEHTUPOBAHHbIX A3bIKOB;

- OrpaHn4YeHHoe Ucnonb3oBaHWe unu usberaHne onpedeneHHbIX A3bIKOBbIX KOHCTPYKUMIA, TakMX KaK «Nepexoay,
«3KBMBANEHTHOCTLY, AVHaMWU4eckue obbekTbl, AMHaMWYeckne daHHble, CTPYKTYpPbl OMHAMWYECKUX OaHHbIX, peKypcws,
yKasaTenu 1 BbiXodhbl;

- OrpaHWYEeHUs Ha NpepbIBaHKs, paspeLleHHbIe BO BPEMS BbIMOMHEHUS KPUTUYECKOTO C TOUKM 3peHua BesonacHocTu
Koga;

- MakeT Kofa (MUCTUH);

- oTcyTCcTBUE BE3yCnOBHBLIX NEPexodoB (Hanpumep, «go-to») B NporpamMmax Ha A3blkax BbICOKOrO YPOBHS.

37K npaBuna ynpoLlaT TECTUPOBAHWE, MPOBEPKY, OLEHKY 1 0BChyKnBaHWe NporpamMMHbIX MOZYNeR, NO3ITOMY OHK
AOIMKHBI YYUTEIBATE AOCTYMHBIE MHCTPYMEHTBI B KOHKPETHBIX aHann3aTopax.

Mcnonb3oBaHWe npepbiBaHUIA OMKHO BbiTe orpaHnyeHo. MNpepsiBaHWSA MOMYT UCMNOMB30BATHLCSA, ECNU OHW yrnpoLya-
toT cuctemy. [MporpamMmmHas obpaboTka npepbiBaHWA JOMKHa ObiTh 3anpelleHa BO BpeMs BbINOMHEHUS CUCTEMHBIX 3a4ay,
cBA3aHHbIX C BesonacHocTbo. Ecnn ncnonk3ayroTesa npepbiBaHus, To anemeHThl 10, koTopble He MOryT BbiTk NpepBaHsbl,
AOMKHBI MMEThL YKa3aHHOe MakcumMmasbHOe BpeMS BblYMCMeHWs, YTOBbl MOXHO BblNo paccyuMTaTe MakcumarnsHoe Bpems,
B TEYeHWe KOTOPOoro npepbiBaHuWe 3anpelleHo. Mcnonb3oBaHve v BnokupoBka npepbiBaHWiA 4OMKHbI BbiTe CTPOro 3ag0-
KYMEHTMPOBAaHEI.

B npuknagHom MO apudpmeTnka ykasatensa OmkHa MCMOMb30BATLCH Ha YPOBHE WCXOOHOrO KoAa TOMbKO B TOM
cryvae, ecnv TWN OaHHbIX yKa3aTens WM AManasoH 3HaveHui NpoBepsoT (4Tobbl yBeauThes, YTO CCbifKa yKasaTtens Ha-
X0QUTCS B NPaBWMbHOM agpecHOM NpoCTPaHCTee).

Ecnv ucnonesyetcsa pekypcus, AOMKHb! BbITe YCTAHOBMEHBI YETKME KPUTEPUM AONYCTUMON rMyGUHBLI pEKYPCUK.

A.12 OuHaMMyecKue nepemMeHHble UM 00bLeKTbl 6e3 OHNanH-NPOBEPKK

nOCKOJ'Ibe KONMM4eCcTBO AMHAMUWYECKUX NEpPEeMEeHHbIX U 0bbLEKTOB, a TakKe CylecTeyruiee CBDE)O,D,HOE npocTpaH-
CTBO NamMATh O4NnA pasMeLlleHna HOBbIX OUMHaMUYEeCKMX NepemMeHHbIX UIn 00BEKTOB 3aBUCUT OT COCTOSIHUSI CUCTEMbI B MO-
MEHT BbieneHnda pecypcos, Npn pasMeLlleH U Ncnonb3oBaHWK NnepemMeHHbIX Uin 00LEKTOR BO3MOXHbI nporpamMmmMHbie
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cbown. Hanpumep, korga o6bem cBo6oOHON NaMATH B MECTe, BblAENEeHHOM CUCTEMOM, HeaocTaToueH, COAepKNUMoe nams-
TV OpYroi nepeMeHHol MoXeT BbiTk HEMpedHaMepeHHo nepesanncado. Ecnn anHamMmuyeckme nepemMeHHble Unu 06bLeKThbI
He McrnonbayoTes, aTkx owmrbok MO moxHO nabexats.

OrpaHu4eHns Ha UCNonbL30BaHUe AMHaAMUYecknx 0BBLeKToB HeobxoauMbl TaMm, rae AMHaMUYeckoe NoBefeHue He
MOXET BbITe TOYHO NpefackaszaHo CTaTUYECKUM aHanM3oMm (T.e. A0 BeIMONHEHUSA NporpamMMbl), U MO3TOMY HeMb3si rapaHTu-
poBaTh NnpeackasyemMoe BbiNonHeHue nporpamMmel. [ocne ucnonb3oBaHns OUHAMUYECKOW NepeMeHHon nnn obbekTa (Ha-
npuMep, Nnocrne BbIXo4a U3 No4nporpaMmbl) BCA NaMsTh, KoTopas Obina BeigdeneHa ans Hero, 4ormkHa 6biTb 0cBOOOXKOEHA.

A.13 OuHamMunyecKue nepeMeHHbIe UM 00LEeKTbl C OHNAWH-NIPOBEPKON

OHnaiH-NpoBepKa BO BPEMS BLINOIMHEHUS ONPEAENSNAET, HE 3aTPOHYTHI MK CYLUECTBYKOLME NEPEMEHHbLIE, AaHHbLIE
Wnu Kop, pacnpefeneHus pecypcoB. Ecnu BeigeneHe pecypcoB He pa3peLleHo (HanpuMep, ecniu NamsiTy no onpegernex-
HOMY agpecy HeAOCTaTOYHO), JOMKHbI BbiTb MPEAnPUHATEI COOTBETCTBYIOLLME OEMCTBUS. JTO anbTepHATUBHLIA METOq
CTaTM4ECKOro pa3MeLLeHNsA BCceX HEOBXOANMBIX NepeMeHHbIX U 06bEKTOB.

A.14 MoaynbHbIW Nnogxon

MogynbHbI noaxon (Mogynspuaauma) npeanonaraeT psg npaeun Ans 3TanoB NpOEKTUPOBAHWA, KOAUPOBaHWUSA U
COMPOBOXAEHUS NPOrpamMMHOTr0 NpoekTa. 3TV npaBuna pasnuyalrTcA B 3aBUCMMOCTU OT MCMNOMNb3yEMOro Metoaa npo-
eKTUPOBaHKA.

[na meToaooB, ONUCaHHbBIX B 3TOM AOKYMEHTE, NPUMEHSIOT criedyollne nonoxeHus:

- MNporpamMmmHbIi MOAYNb AOMKEH BLINOMHATL OAHY YETKO OMPEeAENEHHYH CUCTEMHYIO 3a0ady Unu yHKLMI.

- CBA3M Mexay nporpammMHeIMKU MOOYNAMU OOMKHBI BbITh OrpaHWYeHbl U CTPOro ONpeneneHsbl.

- DomxkHel BeITe co3gaHbl Habopbl nognporpaMmm, obecnevyrBalowme HECKOMBLKO YPOBHEW NMporpamMmmMHbIX MoAyIen.

- Paamep nporpaMmmHoro Mogyns gomkeH ObiTb orpaHuyeH 3agaHHbiM 3HadeHuem (0Obl4HO OT ABYX A0 YeTblpex
pasMepoB 2KpaHa, HO B COOTBETCTBMUW C NpedBapuTeNbHO onpegeneHHblM CTaH4apToM NporpaMmupoBaHng).

- MporpaMMHble MOAYNKM OOIKHBI UMETH OMH BXOA, U OAWH Bbixod. Ecnu TpebyeTcsa bonee oQHOW TOUKKM BXo4a UINK
BbIX04a, NPUYMHa ONA 3TOW cTpaTernn aomkHa beiTb 3agokyMmeHTMpoBaHa B M0O; ato obecnevymBaeT NpaBuIibHOE BbIMOI-
HeHWe 1 pemoHTonpurogHocTs 0.

- MNporpaMmmHble MOAYNY OOMKHBLI B3aVMOOEWCTBOBATL C APYrMMK MPOrpamMMHbIMU MOOYNSMU YEpes3 ux UHTepdeit-
cbl. Tam, rae ucnonbaytTcsa rnobanbHble MNK 0bWKre nepemMeHHble, OHW A0MKHbI BbiTb XOPOLUIO CTRYKTYPUPOBAaHLI, AOCTY
OOMKEH KOHTPONMMPOBATLCA, M X MCMNONb30BaHWe OO0MKHO DbITh ONPaBAaHO B KaXK40M KOHKPETHOM Cry4ae.

- Bce uHTepdpeickl nporpaMMHbIX MOAYNEN OOMMKHBI BbITE MOMHOCTLIO 3a40KYMEHTUPOBAHBI.

- MHTepdeiic noboro nporpammMHOro Moayns OOMKEH COAepKaTh TOMbKO Te napameTpbl, KOTopkie Heobxogumbl
OnA ero QyHKUMOHUPOBaHWA.

- MNokazatenun cnoXXHOCTKX CNeayeT UCnonb3oBaTh ANSA NPOrHO3WpoBaHuA aTpubyToOB NporpaMmM Ha OCHOBE CBOWCTB
camoro MO wnnu nctopun ero paspaboTKki UKW TeCTUPOBaHWA. [porpamMmmHbIe MHCTPYMEHTLI HEOOXOAWMMbI AMA OLEHKN
onbLuMHCTBa Mep. HekoTopble 13 nokasaTenem, KoTopble MOryT OblTb MPUMEHEHbI, BKIIOYAIOT, HAMPUMEpP TEOPETUYECKYHD
CMNOXHOCTb rpadha, AOCTYMHOCTb, KONNYEeCTBO OMNepaTopoB M ONepaHAoR, a Takke KONUMYecTBO BXOOOB M BbIXOAOB Ha Mpo-
rpaMMHbIA MOAYMb.

- CnegyeT Ucnons30BaTh COKPLITAE UMM MHKaNCYNsALUmMIo nHdopMauni, 4Tobsl NpegoTBpaTuTh HEMpeaHaMepPeHHBIN
OOCTYN K JaHHbIM UMW npoueaypam W Takum obpasom nogaep:xueaTte CTPYKTYpY nporpammbl. OaHHble, rmobanbHo go-
CTYMNHble BCEM MPOrPaMMHbIM 3MeMeHTaMm, MoryT ObiTb CnyYadHO UMW HenpaBWITbHO WM3MeHeHbl NbbLIM M3 3TUX ane-
MeHTOB. Jllobble M3MEHEHWA B 3TUX CTPYKTYpax AaHHbIX MOryT noTpeboBath OeTanbHOro Way4yeHus Koaa M OBLLIMPHBIX
MoauUKaL i,

CokpbITe nHhopMaLumm ABNAeTCA 0BLWUM NoaXoa0M K MMHUMW3aLUMW 3TUX TpyaHOCTeN. KnioveBble CTPYKTYPbI AaH-
HbIX «CKPbITbI», M MMM MOXXHO MaHMNynupoBaTh TONbKO C NOMOLLBK onpeaeneHHore Habopa npoueayp AocTyna. 370 no-
3BOMAET UBMEHSATb BHYTPEHHWE CTPYKTYPbI UMK A00aBNATE AONONHWUTENBHLIE NPOLEaypbl, HEe BMWAA Ha yHKLUUOHANBHOE
noeegeHue octansHoro MNo.

A.15 CTpyKTypupoBaHHOe nporpaMmmMupoBaHue

CTpyKkTypMpoBaHHOE NporpaMmMupoBaHne cregyeT MCnonb3oBaTh AN pas3paboTki U peanusauuu nporpaMmel Ta-
Kum obpasom, 4Tobbl ee MOXHO BbiNo aHanuaupoBaTk 6e3 BeINONHeHWS.

YT0BbI CBECTU K MUHUMYMY CTPYKTYPHYIO CNOXHOCTb, HEOBX0AMMO BbINONHWTE cnegytoLlee:

a) pasgenuTb Nporpammy Ha COOTBETCTBYIOWME HebonbLlIMe NPorpaMMHbele MOOYNW, rapaHTMpys, YTo BCe B3anMO-
OencTBuUA ByayT ABHbLIMU;

b) cocTaBWUTE NOTOK ynpaBneHus NporpamMmmHbIM MOAYEM, UCMOMNb3YA CTPYKTYPUPOBAHHBIE KOHCTPYKLUMK (T. €. no-
crnefoBaTensHOCTW, UTEpaLMK 1 onepaTopsl BeiGopa);

C) KOMW4eCTBO BO3MOXHbIX NyTEN NPOXOoXAEeHUa Yepes NporpaMMHbll MOLYNb AOMKHO BbiTe HEBOMBLLIMM, a OTHO-
WeHne MeXay BXOAHbLIMW W BbIXOAHBIMY NapameTpamMmy — MakCUManbHO MPOCThIM;

d) nsberatb CroOXHbIX BETBNEHWIA, B YacTHOCTU u3berate 6e3ycrnoBHbIX Nepexofos (go-to) B A3bikax bonee BbICOKO-
ro YpOBHS;

€) Mo BO3MOXHOCTM UCMONb30BaTh BXOAHLIE NApaMeTpbl B KA4YECTBE OrPaHUYEHUIA LMKNa ANS BbINONHEHWA BETENE-
HUA WM u3beraTe MCNOML30BAHUA BLIMUCMEHWIA B KAYECTBE OCHOBLI AN PELIeHWid BETBNEHUS W LUMKNa.
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B0O3MOXHOCTK A3bIKa NpOrpaMMUpOBaHMSA, KOTOPLIE MOOLPAKT ONMUCaHHLIA BhILLE NOAXod, CneayeT UCMonb30BaTh
BMECTO APYrux yHKUWIA, KoTopble (NpegnonoxutensHo) 6onee adhheKTUBHLI, 32 UCKMKYeHNeM Tex cryyaes, Korga ad-
heKTMBHOCTE UMeEeT abCcoMTHLIM NPUOPUTET.

A.16 3awmTHOE NporpaMMuUpoBaHue

Bo Bpems nporpamMMMpOBaHUS MOXHO WCMOMb30BaThk PasnuyHbie METoAbl ANA NPOBEPKUM aHOMAanWii yrnpaeneHus
UMW JaHHbIX. Vicnone3yemble METOAbI CNedyeT CUCTEMAaTUYECKW MPUMEHATL Ha NPOTSHKEHWM BCETO NPOrpamMmMUpPOBaHNSA
CUCTEMbI, YTOBbI YMEHbLUUTE BEPOSATHOCTL OLMBOYHON 0B6paboTkn AaHHbIX. EcTe ABe nepecekarlwecs obnactv 3almT-
HbIX MeTogoB. BHyTpeHHee 6eszowmnboynoe N0 paspabotaHo ¢ y4eToM cOBCTBEHHBIX KOHCTPYKTUBHBIX HEAOCTATKOB. 3T
HEeJoCTaTkUn MoryT ObiTh CBA3aHbl ¢ oWMOKaMy B pa3paboTke MNU KOAVMPOBAHWUM, UMK ¢ OWMBOYHBIMKM TpeboBaHMAMK.
MeToabl BKNKOYAKT cregylollee:

- NpOoBepKy Onana3oHa NepemMeHHbIX;

- NPOBEPKY 3HAYEHWI Ha NpaBaononobue;

- TUMN, paaMepHOCTb U AManasoH KOHTPOSbHLIX NapamMeTpoB Npoueayp Npy BXo4e B Npoueaypy.

[anHblii HAbop 3alNTHBLIX METOAOB MOMOraeT rapaHTMPOBaTh, YTO YMCTA, KOTOPLIMX ONEPUPYET NporpaMma, sBns-
HTCA AOMNYCTUMbBIMKU M AN OYHKUKUKM MPOrpaMmbl, M B CMblcre (bU3N4eCcKoro aHa4yeHusl nepemMeHHbIX.

[MapameTpbl «TOMLKO ANA YTEHWA» U «ANA YTEHWMA W 3aNMcKU» OOMKHbI ObiTh pasgeneHbl, a OOCTYN K HUM OOIMKeH
npoBepATbCa. yHKUMK OoMmKHLI 0DpabaTtbiBaTh BCe NapameTpbl KakK AOCTYMNHbIE TONLKO ANS YTEeHUA. ByKBEHHbIE KOHCTaH-
Tbl HE OOMKHbI ObITh AOCTYMHBL. 3TO NOMOraeT ObDHapyXWUTb CNyYalHYK nepesanuck UnM OLMDOYHOE WCMOoNb30BaHME
nepemerHbiXx. OTkazoyctondmeoe 10 npegHaszHadeHo ana y4eta cboes B cBoel cobcTBEHHON cpeae Unn MCnonbL30BaHMsa
3a npegenamMm HOMUHanbHbIX UK CXNAaeMblX YCIoBUA U BedeT ceba 3apaHee onpegeneHHbIM obpazoM.

MeToabl BKMOYAT cnegytoLlee:

- NPOBEPKY BXOAHLIX MEPEMEHHbIX W MPOMEXYTOYHbIX MEPEMEHHBIX, UMEKLLUX (h13UYeCcKoe 3Ha4YEHUe, Ha NpaBao-
nogobue;

- NPOBEPKY BMNUSAHUA BbIXOOHBLIX NEPEMEHHBIX, NPEANOYTUTENBHO MYTEM HEMNOCPEACTBEHHOrO HAabnwaeHws 3a ces-
3aHHBIMWU M3MEHEHWAMM COCTOAHUA CUCTEMBI;

- npoeepky MO, ero koHUrypaum1, B TOM YUCIE Kak Hanuv4insa 1 AOCTYNHOCTM oxuaaemoro obopyaosaHus, Tak U
NnonHoTsl camoro MNO; 310 ocobeHHo BaXKHO ANA CoXpaHeHUs UenoCTHOCTM Nocne npoueayp TeEXHUYeCKoro obCnyXnBaHus.

HekoTopele 3awuTHbIE METOALI NPOrpaMMUPOBAHMSA, TAKWME KAk NPOBEpKa NocnefoBaTensHOCTY NoToKa ynpaene-
HUS, TAKKE CNPaBnATCs C BHELLHUMU OTKasamu.

A.17 Acnonb3oBaHue HageXHbIX/MPOBepPeHHbIX 3NIeMEeHTOR NporpaMMHoro obecnevyeHus

HapexHble/npoBepeHHble NporpaMMHbIE MOAYMW W NPOrPaMMHbIE KOMMOHEHTLI MOTYT ObITh MOBTOPHO WCMOMNL30-
BaHbl B HOBbIX MPUNOXEHWAX. 3TO NO3BONAET pa3paboTynKy BOCNONb30BaTLCHA MPEUMYLLIECTBAMUN NMPOEKTOB, KOTOPLIE HE
BNy ohuLManbLHO UMK TLWATENBLHO NPOBEPEHbI, HO AMNs KOTOPbIX UMEETCS 3HAYMTENLHLIW ONbIT 3KCMMyaTauum, TeM ca-
MbIM YMEHbLLAsA KONMWYECTBO NPOBEPOK, HEOBXOAMMBIX ANA NMPOEKTOB NPOrpaMMHbIX MOAYNEr 1 annapaTtHbIX KOMMOHEHTOR
B HOBbIX MPUMNOXKEHUAX.

[MporpaMMHbIA KOMMOHEHT WX MOAYMb SABMNAETCS B AOCTAaTOMHOW CTENeHW HadeXHbIM, ecni ero COOTBEeTCTBMe
MPLr yxe noaTBep»XAeHO UMW eCriv OH COOTBETCTBYET CNeayowMM KpUTepusaM:

- hyHKUMA, cBA3aHHanA ¢ be3onacHoOCTLIO, AoMmKkHa paboTaTe He MeHee ogHoro roga unv 1000 yacos 6e3 u3aMeHeHus
cneuudukaunm;

- Npeabigylian UCTopusa 3KCNyaTauuyM NporpaMMHOro Moayns CBAsaHa c npednonaraemMold uenbi B HOBOM Mpu-
NOXeHWW, TakMMm 0Bpa3om ycTaHaBnMBas YBEPEHHOCTb B MPUIOQHOCTM NMPOrpaMMHOr0o MOAYNs AMns HOBOMO NMPUNOMXEHUS,

- OTCYTCTBME OTKA30B (DYHKLWIA, CBSI3aHHbIX ¢ Be30macHOCTbI0, B MOBTOPHO ucrnonk3yemom MO 3a Bl UCTOpUIO
aKcnnyaTauuu.

Crnengyet npoBoOWTb TWATENbHYK OLEHKY KaXKaon yHKLWMW, NOCKOMbBKY hyHKUMSA, He CBSi3aHHas ¢ 6e30nacHoOCTbI0
B OAHOM MPUIOXEHUN, MOXKET BbiTb OYHKUWER, CBA3aHHOW ¢ 6e30NacHOCTLI0 B APYrOM NPUNOXKEHWUN.

[nsi NpoBEpPKKW TOMO, YTO KOMMOHEHT WUINW NPOrpaMMHbIA MOy COOTBETCTBYET BhILLEYKa3aHHbIM KpUTEPUAM, JOMK-
Hbl ObITL QOCTYMHBI CreaykLVe NpoLenypsl 48 NpefocTaBNeHna OOKa3aTeNbCTB, Noanexallux JOKYMEHTUPOBAHMIO:

- UOEHTUDUKALMA KaKOoW CUCTEMBI U €8 KOMMOHEHTOB, BKMYas HOMepa BEPCUid NPOrpamMMHOro M annapaTHoro
obecneyeHuns, NCNOMNbL3yEMOro B NPOLECCE NPOBEPKY;

- BbISBNEHWE W 0TGOP OOCTATOYHOW BbIGOPKM NOMNbL30BaTENEN U BPEMEHW UCMONb30BaHUSA NPUNOKEHWA (T. €. 0OuH
rog unm 1000 yacos paboTthl);

- OBHapy»XeHWe M perncTpaunst 0TKasoB ¢ COOTBETCTBYHOLLMMK KOPPEKTUPYHOLWWMK OeACTBUAMUA.

Ecnu ucnonbayloTcs anstepHaTUBHbIE Mpoleaypbl Ans cbopa gokasaTenscTe NpUrogHoCTM, AOMKHO ObiTe npedo-
cTasneHo o6ocHoBaHue, YTOBbI NPOAEMOHCTPUPORATL, YTO GEe30MacHOCTL NPOrPaMMHONO KOMMOHEHTA UMW NPOrPaMMHOTO
MoOyns Bce elle OOCTUIHyTa.

OnucaHHbIA Nogxo4 MOXHO PacnpoCTPaHUTbL Ha MNOCTaBMNSAEeMble CMNOXHbIE ANEKTPOHHbIE KOMMOHEHTLI (Hanpumep,
OT NOCTaBLUMKA K NOoKynaTenio), korga HemoguduuuposaHHoe MO uHTerpupyeTtca ¢ HemoauduumMpoBaHHbiM obopyaoea-
HUEM 1 KOora paHee onvcaHHbIe TPeBoBaHUS BLIMOMHAKTCA M JOKYMEHTUPYHOTCS.
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A.18 MoaxopAawKiA A3bLIK NporpaMMUpoBaHnA

Llenb cocTouT B TOM, 4TOBbI BEIGPATH A3bIK NPOrpaMMUPOBAHKA, KOTOPLIA MakcUMansHo NoaAepXuvBaeT Tpeboga-
HUS HACTOsLLEro cTaHdapTa, B YacTHOCTM 3alMTHOE NpPOrpaMMUpPOBaHWe, CTPYKTYPUPOBaHHOE MporpaMmupoBaHue W,
NpW HaNWM4YMK, onNepaTopbl KOHTPONS OTCYTCTBUS OWKMGOK. BeiBpaHHBIA A3bIK NPOrpaMMMUpPOBaHUA JOMKEH BECTU K NErko
npoBepsAeMoMy Kofy U obrieryate paspaboTky, NpoBepky U obcnyxvBaHue nporpammsbl. LLnpoko vucnonbayemble A3bikK
WK UX NOLMHOXECTBA NPEennoyTUTENBHEE A3bIKOB CMELManbHOro HasHauYeHs. A3bIKM HA3KOTO YPOBHSA, B YACTHOCTU A3bI-
kn accembnepa, NpeacTaBnaT Npobnems! U3-3a UX OPUEHTUPOBAHHOCTH Ha KOHKPETHBIE MPOLECCOpPbI/MNaTdopMbl.

XenatenbHeIM CBOWCTBOM A3blKa SBMNAETCA TO, YTO ero paspaboTka v UCMoMNbL30BaHWe OOMKHLI NPUBOOQUTL K MPo-
rpaMmam, BbiNOMHEHWE KOTOpeIX Npeackasyemo Ge3 3anycka koda. B npaBunbHO onpedeneHHOM S3blKe NporpaMmMupo-
BaHWA CYLLECTBYET NOOMHOXECTBO, obecneynBatLlee NpeackasyeMocTb BhIMOMHEeHMs NporpamMmMbl. 3TO NOOMHOMXECTBO
He MoxeT (B obLem cnyyae) BbiTb OnNpedeneHo CTaTUYECKU, XOTA MHOTMMe CTATUYMECKWEe OrpaHUYeHus MOryT MOMOoYb B
obecneyeHnn NpeacKasyeMoro BuINONHEHNS.

MpumedyaHne — Cm. IEC 61508-7: 2010, Tabnuua C.1, rae npuBeneH CNUCOK AA3bIKOB NMPorpaMmmupoBaHns.

A.19 MNMoppepxka A3bIKOBLIX NOOMHOXECTB

Mcnonb3oBaHKe A3bIKOBOTO NOAMHOXKECTBA CHIDKAET BEPOATHOCTh BHECEHMS OLWNOOK NporpaMMMUpoBaHns 1 yBenn-
YMBAET BEPOATHOCTE 0OHapyeHua Nbbix ocTaBwmxcs ownbok MO. CnegyeT M3yunTh A3LIK MPOrpamMMUpoOBaHNSA, YToDbI
onpefennTe NPorpaMMHBIE KOHCTPYKLUMKW, KOTOpbIE NoABepKeHbl owmnbkam nnbo TpyaHsl Ang aHanusa (Hanpumep, ¢ uc-
NoMnb30BaHWEM METOOOB CTAaTUYECKOro aHanvaa). 3atem 3TV NporpamMmHbIe KOHCTPYKUMW OOMKHb! DbiTh MCKIIOYEHbl U
onpefeneHo A3bIKkoBOe NOAMHOXKECTBO. KpomMe Toro, cnegyeT 3a4oKyMeHTUPOBaTh, MOYEMY KOHCTPYKLMK, NCNONb3yeMble
B A3bIKOBOM NogMHOXecTBe, bezonacHsl.

MpumumevaHune — Pykoeogctea MISRA ‘C’ (Accoumaumm no HagexHoctu 10O aBTOMOGUNBHON NPOMBILNEH-
HOCTW) SBNAIOTCA NPMMEPOM PYKOBOACTB No paspabotke MO, koTopble onpegensioT NOAMHOKECTBO A3bIKa U, Kak npasu-
1o, HanpasneHsl Ha obecneyeHne 6e30NacHOCTU KOAa, 3aLUMLLEHHOCTI, MEPEHOCUMOCTIA M HAOEXHOCTU.

A.20 MHCTPYMEHTbI NPOrpaMMMUpPOBaHMA € NOBbLIWEHHOW HAAEXHOCTLI0 B pe3ynbraTe MCNorb30BaHUA UNKU
Banugauuu

WHCTpYMEHTEI NPOrpaMMMpOBaHUS, KOTOPbIE NPOBEPEHE! B UCMONB30BAHWW UMW NPOLUNY BanMaauuio, J0MmKHbI Npu-
MeHATLECA BO M3bexaHwe TpyOoHOCTeW M3-3a cO0oeB WHCTPYMEHTOB, KOTOPbIE MOMYT BO3HWMKHYTH BO BpeMs pa3paboTku,
NpoBepKK U 0BcnyKMBaHNA NporpamMmmHbix Mogynein. CnegyeT usberate MHCTPYMEHTOB NPOrpamMmmMmUpoBaHus 6e3 nctopum
3KcnnyaTaumm Unu ¢ KakMMu-nubo cepbesHbIMW M3BECTHBIMU OWKNEKaMK, ECNY HET AOKYMEHTUPOBAHHBIX rapaHTuiA ux
npaBunbHONM paboTel. Ecnmn B MHCTpyMeHTe nporpammupoBaHus oBHapyeHel HebonblUuve HedoCTaTk1, COOTBETCTBYHOLLME
A3bIKOBbIE KOHCTPYKLMKM 3aMUChIBaKOT U MX TLaTeNbHO 13beraloT Bo BpeMs peanusauumn npoekta, ceasaHHoro ¢ besonac-
HOCTBIO.

CnegyeT yTBEpXOaTh, YTO MHCTPYMEHT MPOrpaMMMpOBaHWs MMEET MOBbILWEHHY HadeXHOCTb B pesynetare uc-
Nofb30BaHWA TOMBKO B TOM Crlyyae, ecn npeacTaBneHbl 4oKa3aTeNnbCTBa CnegytoLlero:

a) WHCTPYMEHT MporpaMMUpOBaHns MCNOMNb3oBancya paHee AnsA TOW e Lenu ¢ conocTaBUMbIMKW BapuaHTaMu uc-
NonbL30BaHWA, CONOCTAaBMMON ONpeaeneHHoN onepauuoHHON cpenoi ¥ ¢ aHanoryHeiMU YHKUMOHANBHBIMK OrpaHuye-
HUAMM;

b) obocHoBaHWe NOBbLIWEHHOW HaAeXHOCTU B pe3ynbTaTte UCMoNb30BaHWA OCHOBAHO Ha AOCTATOYHBLIX M adeksar-
HbIX OaHHbIX (N0 KpalHel mepe, paspaboTaH oaWH NpPoekT no cosaaHuto MO co cpokoM 3KCnnyaTauum He MeHee OfHOro
roga unu 1000 yacos);

C) creundmKauusa NporpaMmMHOre CpeacTBa He M3MeHWach;

d) crnyyau BO3HWKHOBEHWA HEWCNPaBHOCTEW M COOTBETCTBYHOLUME OLWMDOYHLIE BbIXOOHBIE AaHHbIE WUHCTPYMEHTA
NporpaMMUpOBaHKs, NOMyYeHHbIE B XOAEe NPeablayLumx pa3paboToK, HakanMBalTCs CMCTEMATUHECKH.

CnegyeT yTBep¥daTb, YTO WHCTPYMEHT NPOrpaMMUpOBaHUsa MMeeT MOBLILEHHY Ha4eXHOCTb B pesynbrare Ba-
nvgaumn TonMeKo B TOM Chy4ae, ecnv npegocTaBneHbl CBUAETeNbCTBa, NOKa3blBaloLWMe, YTo Banuaauus cooTBETCTBYET
CreayoLWmMM KpUTEPUAM:

a) Mepbl Banugauuy SEMOHCTPUPYIOT, YTO MHCTPYMEHT NPOrpaMMUPOBaHWSI COOTBETCTBYET YCTaHOBMEHHBLIM Tpe-
6oBaHWAM (HampumMep, cTaHgapT 4NN A3blKa NporpaMMUpOBaHWsA NoMoraeT onpegenuTe TpeboBaHus AN Banugaumm co-
OTBETCTBYHOLLEND KOMNUNATOPA);

b) cbowu 1 cooTBeTCTBYIOWME UM OLUMBOYHBIE BEIXOAHBIE AaHHbIe MHCTPYMEHTA NporpamMMUpoBaHns, BO3HUKaOLWNe
BO Bpems Banugauuu, Beinv npoaHanuanposaHbl BMecTe ¢ MHopMaumei 06 X BO3MOXHbIX NOCNEACTBUSAX U C Mepamm
No MX NPedOTBPALLEHMIO MMM OBHAPYKEHUIO;

C) nccnegoBaHa peakuusi MHCTPYMEHTa NporpaMMMpOBaHNA Ha aHoMarbHble (He NpedycMOTPEHHbIE TUMOM Npu-
noxeHus1) ycrioeust pabotbl.

A.21 CepTuchMLMpOBaHHLIE MHCTPYMEHThLI NPOrpaMMHUpPOBaHUA U cepTUULIUPOBaHHbIE UHTEPNpPeTaToPkLI

MHCTpYMEHTbLI MporpaMMMpoBaHns Heobxogumel, 4Tobbl NOMOYb pa3paboTyMkaM Ha pasHbix dTanax paspaboTku
MO. MNo BO3MOXHOCTU UHCTPYMEHTbLI NPOrpaMMUpPOBaHNS A0M#HbI BbiTe cCepTMULMPOBaHbI, YTOOLI MOXHO Bbino npeano-
NOXWUTb HEKOTOPbIY YPOBEHL YBEPEHHOCTU B NPABUNBHOCTM PE3YNLTATOB.
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CepTuduKaLmMi MHCTPYMEHTa NporpaMMUpOBaHust OBLIMHO NMPOBOAMT He3aBWCUMAas TPETbs CTOPOHAa B COOTBET-
CTBWW C HE3ABUCMMO YCTAHOBMEHHBIMI KPUTEPUSAMM, KaK MPaBUno, HAaLUMOHAMNbHBIMU UMW MeXayHapoAHbIMW CTaHaapTa-
Mu. B ugeansHoM cnyyae MHCTPYMEHThI MporpaMMUpoBaHAs, UCMOMb3yeMble Ha BCeX aTanax paspaboTtku (cocTtasneHue
crneuuduKaLUmnm, NPOEKTUPOBaHUE, KOQWPOBAHWE, TECTUPOBAHME W MPOBEPKA), 8 TAKKe MHCTPYMEHTHI NMPOrpaMMUPOBaHNS,
Mcrnornb3yemele B yNpaBneHun KoHMUrypauueil, JOMmKHEI NOANEKaTb CEpTUIMKALIUM.

MNHCTpYMEHTBI MpOrpaMMUPOBaHUA U MHTEPNPETaTophl 06bIYHO CepTUULIMPYHOTCA TOMBKO B COOTBETCTBWW CO CTaH-
JapTaMu A3blka NporpaMMypoBaHKUs UK NpoLecca; nx 00bIMHO HUKaK He cepTUULMPYIOT B OTHOLEHUM GE30MacHOCTL.

A.22 AHanwuza rpaHU4YHbIX 3Ha4YeHUW

AHanM3 rpaHMYHBIX 3HaYeHWiA crnegyeT UCnonb3oBaTe ANa 0bHapyxeHusa ownbok MO, Bo3HMKaWMX B Npegenax
Wnu rpaHuuax napameTtpoe. BxogHas obnacTe nporpaMmel A4ennTCH Ha HECKONbKO BXOAHBIX KNaccoB (MOAMHOXECTB BXOa-
HbIX 3HAYEHWIA 1 UX KOMBVHALWIA) B COOTBETCTBMW C OTHOLUEHUEM IKBUBAMNEHTHOCTU (KaX40€e 3HaYeHWe Knacca NpuBoanT
K OOHOMY W TOMY K& BbIXOAHOMY 3Ha4eHuto). TecTsl AOMKHEI OXBaThIBaTh MPAHUYHBIE U NpedenbHble 3Ha4eHUs KNaccos.
TecTel NPOBEPSIOT, COBNAAANT N rPaHNLLI BXOAHOW oBnacti cneumdukaumy ¢ rpaHiuaMy nporpaMmbl.

OB6bI4HO rpaHuLbLl ANs BBOAA MMEOT NpsMoe COOTBETCTBME C rpaHuLaMv AN AnanasoHa BelBoda. TecToBble Chny-
Yau JOmKHbl BbiTh HanucaHel Tak, YToBbl NPWHYAUTENBHO MPUBECTU BbIBOA K €0 rPaHWYHbIM 3Ha4YeHusaMm. Takke MoryT
BbITh MCMOMNB30BaHbI TECTOBLIE MPUMEPDI, KOTOPbIE NPWUBOAAT K MPEBLILLIEHWNI0 BEIXOOHBIX 3Ha4EHWI rPaHUYHbIX 3HaYeHUn
cneundunkaunm.

Ecnu BbiBOg NpeactaenseT cobor nocrnefoBaTenbHOCTb AaHHLIX (Hanpumep, pacrnedyataHHyw Tabnuuy), ocoboe
BHUMaHWe criegyeT yaenuTb NepBoMy 1 NOCNeaHeEMY 3NeMeHTaMm, a Takke Crnckam, He codepallym 3f1eMeHToB, COCTo-
AWM U3 OOHOrO 3rieMeHTa U ABYX 3rIeMeHTOB.

A.23 AHanua noTokKa ynpaeneHus

AHanua noToka ynpaeneHus cnegyeT UCNoNb30BaTh AN 0BHapYKeHUst HeHaOeXHbIX M NOTEeHUMWanbHO HenpaBurb-
HbIX CTPYKTYP NporpamMm.

AHanus noToka ynpasreHus — 3TO MeTOo[ CTaTUYeCcKoro TeCTUPOBaHMS ANA noucka obnacTeit koda, KoTopble He
COOTBETCTBYIOT CMOXUBLUMMCA NPAKTUKaM NporpaMMUpoBaHiA. AHanManpyemas nporpamma co3gaeT OpUeHTUPOBAHHbIN
rpad, KOTOpPLIf MOXET BbITk AONOMHUTENBHO NPOAHANU3UPOBAH Ha NpeaMeT:

- HEOCTYMNHOrO Koda, T.e. 6e3ycnoBHbIX NEPEXOAOR, OCTABNALLMX BNOKW Koda HEAOCTYNHBIMU,

- 3anyTaHHOTo Koda, rae, B OTNMYKME OT XOPOLLO CTPYKTYPMPOBAHHOMO Koda ¢ ynpasBnsiowmMM rpachoM, CBOAMMBLIM
nocnenoBaTenbHbIMKW YTOYHEHUAMW rpadia K ooHOMY yany, cnabo CTpYKTYPUPOBaHHbBIN KOO MOXET BbiTb CBEAEH TOMNbKO K
BroKy, COCTOALEMY N3 HECKOMBKUX Y3MoB.

A.24 AHanus noToka fAaHHbIX

AHanM3 NoToKa AaHHbIX CreayeT WCMonb30BaTh AN OBHAPYXeHUS HEHaAEXHbIX U NOTEHLUMansHO HenpaBuibHbIX
CTPYKTYP Nporpamm.

AHanu3 noToKka AaHHbIX — 3TO MEeTof CTAaTMYECKOro TECTUPOBaHWS, KOTOPLI 0bbeauHseT uHdopmauunio, nony-
YeHHYI0 B pesynsTaTte aHanusa notoka ynpasneHus, ¢ uHdopmaumelid 0 TOM, KakiMe NepemMeHHble CHUTEIBAIOTCA MK 3a-
MUCBLIBAIOTCA B Pa3HbIX YacTAX Koga.

AHanna MoXeT NpoBepATh cheaytoLne TUMbl NepemMeHHbIX:

- Te, KOTOpblE MOXHO MPOYUTaTh A0 TOro, Kak UM ByAeT NPUCBOEHO 3Ha4YeHue, Yero MoxHo n3bexarb, Bcerga npu-
cBauBas 3Ha4yeHue npu o6bABNEHWM HOBOW NEepPeMeHHON;

- HanucaHHbele Bonee ogHOro pasa 6e3 NPoYTEeHUS, YTO MOXET YKasblBaTk Ha NPOMYLLEHHBIA KOA;

- HanMcaHHble, HO HMKOTAa He NPoYMTaHHbIe, YTO MOXET YKa3biBaTb Ha M3DbITO4HbIN Koa,.

AHOManusa NoToka AaHHbIX He BCerga Hanpamylo CBsidaHa C OLMBOKOW Nporpammel; 0gHaKo, ecrv u3bexaTb aHoma-
1WA, KOA, ¢ MEeHbLLEN BEPOATHOCTLIO BydeT cogepaTb owmnbkn.

A.25 BbinonHeHue TeCTOBOro NpumMepa U3 aHanuia rpaHUYHbIX 3Ha4YeHUN

BbinonHeHne TeCTOBOro NpUMepa W3 aHanuaa rpaHnYHbIX 3HaveHui (cMm. A.22) cnegyeTt ucnonb3oeaTth Ans obHapy-
XEHWUSA MPOrpaMMHbIX OLIMBOK, BO3HWMKAKLLMX NPW NPeaenbHbIX U rPaHWYHbIX 3HAYEHUSX NapaMeTpoB.

A.26 PyHKUMOHaNbLHOE TeCTUPOBaHWE M TECTUPOBaAHWE METOAOM KYEPHOro AWMKa»

CDyHKLI,VIOHaHbHOB TECTUPOBaHWE cnenyeT NCnonb30Bath O5A BblIABIEHUA cboeB Ha aTanax cocTaBneHus CI'IELI,VICbVI-
Kauun n p83p860TKM, a TaKkKe OnAa npegorspaleHna cboes BO Bpema peann3aunun n MHTerpauunmn nporpamMmmMHoro 1 anna-
paTtHoro obecnevyeHuns.

Bo BpeMA beHKLLI/IOHaJ’]bHOFD TECTUPOBAHWA CneayeT NpoBepATh, Obinn nu AOCTUrHYTbl 3adaHHble NnapaMeTpbl CU-
cTembl U Bbinn nn npegocTaBrneHbl BXOAHbIE OaHHbIE, KOTOPbIEe XapaKTepHbl AnA oXunaaemMoro npuMeHeHus. BbixogHble
AaHHble CpaBHUBAKT C YKa3aHHbIMWX B CI'IELI,MCbMKaLI,MHX. OTKNoHeHus ot cneumchKau,Mm W NMPU3HaKU HEMNOJHOro CooTBET-
CTBMA CI'IeLI,I/ICbIAKaLEMM AOIMKHbI ObITb 3aJ0KYMEHTUPOBAHbDbI. q)yHI{LI.I/IOHaJ'IbHOG TECTUPOBaHWE 3NEeKTPOHHbIX KOMMOHEHTOB,
paSpa6DTaHHbIX AN MHOMOKOMMOHEHTHOW aApPXUTEKTYpPbI, 00bI4HO BKNKOYAET TECTUPOBaHME M3rOTOBNEHHbLIX KOMMNOHEHTOB
COBMECTHO C npefBapuUTenbHO NpoBepeHHbIMKU B3aUMOCBA3aHHBIMKW KOMMOHEHTAMW.
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Kpome Toro, pekomeHayeTcd, 4TOObl U3rOTOBMEHHbLIE KOMMOHEHTHLl BbINMW MPOBEPEHLl B COYMETAHUW C OPYruMM
B3aMMOCBA3aHHbIMM KOMMOHEHTAMMW, OﬁpaﬁaTblBaeMblMH OOHOBpPEMEHHO, YTOObI BbLIBUTb nporpamMmHble OLUMOKK npu
COBMECTHOM pexunme MCnonb3oBaHWA, KOTOPbIE B NPOTUBHOM Crly4ae OCTanucb Obl CKPbITbIMK.

A.27 TecTupoBaHWe Ha OCHOBE CTPYKTYpPbI

TecTupoBaHue Ha OCHOBE CTPYKTYPbl NPOBEPAET OnpeneneHHble NoAMHOXKECTBa CTPYKTYPbI NporpamMmbl. Ha ocHo-
BE aHanuasa nporpamMmMbl BbIBUpakT Takol Habop BXOOHLIX AaHHbIX, YTOObI oTpabaTteiBancsa 6omnbLUoKi (M YacTo 3apaHee
3a[aHHbliA LeneBoii) NpoLeHT nporpaMMHoro koga. CTeneHn oxeaTta Kofda pasnuyaroTca cregylowmnm obpaszomM B 3aBUCK-
MOCTM OT TpebyeMOoro ypoBHSl CTPOrOCTU TECTUROBaHUSA.

Bo Bcex cnyyasx uens gormkHo bbb 100 % BeIGpaHHOro nokasartens oxeaTa; ecrnn HeBO3MOXKHO gocTiyb 100 %
oxBaTta, NprykMHbl, No KoTopbiM 100 %-Hbll OXBAT HE MOXET OblTb AOCTUIHYT, OMKHbI OblTh 3840KYMEHTMPOBAaHLI B OTYETE
06 ncnbiTaHUax (Hanpumep, 3alMUTHBIA KOO, KOTOPbLIA MOXHO BBECTKM TOMbKO B Cry4ae BO3HMKHOBEHWS annapaTHOK npo-
6Gnembl). MeToabl B cneayoLleM CUCKe LUMPOKO NOAAEPKMBAKOTCA MHCTPYMEHTaMN TeCTUPOBaHWS:

- Oxeart To4ek Bxoga (rpad Bbl30BOB): ybegutech, YTO Kaxgasa nognporpamma (nogmaplupyT unv dyHkums) beina
Bbl3BaHa xoTA Bbl 0AWH pa3 (3T0 MMHUMAIbHbIA 0XBAT CTPYKTYPHOMO U3MEPEHWNST).

B 06BEKTHO-OPMEHTUPOBAHHBIX A3blKax MOXET BblTb HECKONBKO NOANPOrpamMm ¢ OAHUM 1M TEM Ke UMEHEM, KOTopble
NPMMEHAKNTCA K pa3HbIM BapuaHTaMm NonnMMopdHoro Tuna (nepeonpegensowne noanporpaMmmel), KOTOpbIE MOXHO Bbl3bl-
BaTb C MOMOLLLIO AMHAMWYECKOW gvcneryepuaaunn. B aTux cnyvanx kakgan Takas nepeonpegensalowan noanporpamma
JormxHa BbITe NpoTECTVPOBaHA.

- Onepatopsl: ybeauTtecsk, YTo BCe onepaTtopbl B koae Bbinuy BuINONHEHLI XOTs 6bl 0anH pas.

- BeTBneHwe: Heo6xoa¥MO NPOBEPUTL BCE BETBY KaXO0ro BETBINEHWA. 3TO MOXKET BObITh HENPaKTUYHO ANA HEKOTO-
pbIX TUMOB 3aLUMTHOTO Koaa.

A.28 Knaccbl 3kBUBaneHTHOCTU U TECTUPOBaHMe BXOOHbLIX pa3aenoB

Knaccbl 3kBMBANEHTHOCTM U TECTMPOBaHWE BXOOHbIX Pa3fenoB Mo3BONAKT agekeaTHo TecTupoeath 10 npwn mu-
HUMYME TECTOBbIX AaHHbIX. TECTOBbIE AaHHbIE NOMy4aloTcsa NyTem Belbopa pa3genoe BXOOHOMO AOMEHa, HeoDXoaMMbIX
ana tectipoBadua MO.

OTa cTpaTerns TeCTUPOBaHWA OCHOBaHa Ha OTHOLLEHWW IKBUBANEHTHOCTW BXOAHbIX OaHHbIX, KOTOpOe onpegensaeTt
pasfen BxofdHow o6nactu. TecToBble criydan BeIBMPatoTea © Lenbio OXBaTa BCeX paHee ykasaHHbIX pazaenos. M3 kaxaoro
Knacca 3KBWBaNeHTHOCTW MCMNOMb3yeTCA HE MEHEE OOHOro TecTa.

EcTb ABE OCHOBHbLIE BO3MOXHOCTW ANA PasfeneHns BXo4HbIX JaHHbIX:

- Knacchl 3KBMBANEHTHOCTW, NPOU3BOAHLIE OT creumdvKkauMmn, — WHTEPNPEeTaLMs creyndukaln MoxeT BeiTe opu-
€HTUpOoBaHa Ha BBoA (Hanpumep, BelbpaHHele 3HaqdeHua obpabartsiBaoTca oguHakoBo) nubo Ha BeiBo (Hanpumep, Habop
3HaYEHWI NPUBOANT K OOQHOMY M TOMY e IYHKUMOHANBHOMY pesynsTaTty);

- KNacchl 9KBUBANEHTHOCTM, NPOU3BOAHbLIE OT BHYTPEHHEN CTPYKTYPbl NPOrpamMMbl, — Pe3ynbTaThl KNacCoB 3KBMBA-
NEHTHOCTU ONPEAENSAIOTCA U3 CTAaTUYECKOrO aHann3a nporpaMMel, HarnpuMmep Habop 3HaYeHWin, BEOYLIMX K OQHOMY U TOMY
e UCMNOMHAEMOMY NyTK.

A.29 BbinonHeHWe TeCTOBOIo npumMmepa, creHepupoBaHHOToO Ha OCHOBe Moaenuv

BeinonHeHWe TeCTOBbIX NPMMEPOB HA OCHOBE CO3[aHWsA MOAENEN TECTOBLIX CLEHapWEB NpuaBaHo obnerynTe ad-
eKTUBHYH aBTOMAaTUYECKYIO reHepaLuio TECTOBbIX CLEEHapWEB Ha OCHOBE CUCTEMHBLIX MOAENEN U reHepupoBaTk Habopekl
TECTOB C BbICOKOW NOBTOPSAEMOCTHIO.

TectnpoBaHue Ha ocHoBe mogenen (MBT) — ato nogxod, npu koTopom obluve 3agaqn TECTUPOBAHWUS, Takue Kak
cosfaHue TecToBeix NpumepoB (TCG) n oueHKa pe3ynsTaToB TECTUPOBAHWS, OCHOBaHbI HAa MOAENMW TECTUPYEMON CUCTEMBI
(npunoxenwus) (SUT).

Kpome Toro, TeCTUpPOBaHWE Ha OCHOBE MOAENEN MOXKHO COMETATH C M3MEPEHWEM TECTOBOIO OXBaTa Ha YPOBHE WMC-
XoAHoro koaa; hyHKUMOHaNbHbIE MOAENW MOTYT BbITb OCHOBaHEI Ha CYLLECTBYHOLLEM MCXOOAHOM KOAE.

MockoneKy TECTUPOBaHME ABNAETCA AOPOrOCTOAWMM, CYLLECTBYET OFPOMHbIA CMPOC HA MHCTPYMEHThLI aBToMaTuye-
CKOro CO3[aHWA TECTOBLIX CLIeHapWeB.

Takvm obpasom, TEeCTUpPOBaHWE Ha OCHOBE MOLENeW B HacTOALEE BPems ABMAETCH O4YeHb akTMBHOW obnacTblo
ncecnenoBaHni, B pesynsraTe Yero NosBrnock BONbLUOE KONMYECTBO AOCTYNHBIX MHCTPyMeHToB TCG. 3T MHCTPYMEHTDI
06bI4HO n3BnekaroT Habop TECTOB M3 NOBEAEHYECKOW YacTW MOOENW, rapaHTMpys COOTBETCTBME onpeaeneHHbiM Tpebo-
BaHWAM OXBaTa.

Mopene npegctaenser cobon abcTpakTHoe, YacTUYHOE NpeacTaBneHne enaemoro nosegenus SUT. Ha ocHose
MOAENW CO3AaloTCA TECTOBLIE MoAENW, 06pasytowme abeTpakTHeii Habop TecToB. TecToBbIE CryYan U3BNEKalnT U3 3TOro
abcTpakTHOro Habopa TECTOB U BhINOMNHAKT B CUCTEME; TECThI TAKKE MOXHO 3aMycKaTe ANA MOAENW CUCTEMBI.

TecTvpoBaHWe Ha OCHOBE MOAENEN B NocrnefHee BPeMs CreumantsHo HaueneHo Ha KpUTUYEeCKW BaxkHyto obnacTe
6e30MacHOCTM; 3TO NO3BONSET 3apaHee BbIABUTE HEACHOCTW B creundukaumsax v gusanHe. TecTMpOBaHWE Ha OCHOBEe
Moaenen Takke AaeT BO3MOXKHOCTE aBTOMaTUYECKW reHepUpoBaTh MHOXECTBO HENOBTOPALLMXCH 9hEKTUBHBIX TECTOR,
oLeHUBaTE Habopbl perpeccUoHHBIX TECTOB, OLEHVMBaTE HaAEeXHoCTb U kadecTso O, a Takke ynpowaet obHoBrneHue
HabopoB TecToB.
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A.30 TecTupoBaHMe NPON3IBOOUTENLHOCTHU

TecTupoBaHWe NpoV3BOOUTENBHOCTM CNEaYeT UCMOoNb30BaTL AN Toro, YTobkl ybeauTees, 4yto pabotocnocobHocTh
CMCTEMbI OCTaTOMHA ANA BbINOMHEHWUA 3a4aHHbIX TpeboBaHuiA.

Cneuundukaums gomKkHa BKMYaTek TpeboBaHnA K NponycKHOW cnocobHOCTH U BpeMeHW OTKNMKa Ana dyHKUWiA, cBa-
3aHHbIX ¢ Be3onacHocTeo. Cneyudukauma TpeboBaHUIA TAKKE AOMKHA BKIIOYATL OrPaHMYEHUS Ha MCMOSb30BaHWe 0BLLmx
pecypcoB cuctembl. [peanaraemblii NPOEKT CUCTEMBI CPABHUBAETCA C 3aABMEHHLIMY TpeBOBaHUAMU NyTEM:

- CO34aHNS MOJENMW CUCTEMHbLIX MPOLIECCOR UM UX B3AaUMOAEWCTBUS;

- onpegeneHnsa NCnonb3oBaHWA PECYPCOB KaXdbiM NPOLECCOM (CTEK, NPOLEeCCOpPHOE BPEMS, Nonoca NponycKkaHna
CBS13U, YCTPOWCTBA XpaHeHusa U T. A4.);

- onpegenexHus pacnpegeneHus TpeboBaHUiA, NpeabABMAAEMbIX K CUCTEME NMPU CPeaHNX M HAMXYALIWMX YCIIOBUSIX; W

- BbIMUCINEHWA CpefHer W HauxyaLweh NponycKHOW CMOCODHOCTM M BPEMEHWU OTKMWKA ANA OTAENbHbIX hyHKUWIA
CUCTEMBI.

MOHO BbINOMHUTL TECTUPOBAHWE BPEMEHWN OTKNUKa WM OrpaHM4eHunin naMaTu, 4tobbl yG6eamnTecs, 4To cucTema co-
OTBETCTBYET TPebDOBaHUAM K BPEMEHU M NamaATU. Bpemsa oTknvka — 3710 0bllee Bpems, KOTOpoe NPOXOOUT C MOMEHTa
OTNpaBky NOMNbL30BATENeM/CUCTEMOI 3anpoca 40 MOMeHTa nony4yeHus oTeeTa. [pU TECTUPOBAHUU BPEMEHMW OTKINKA He-
06Xx00MMO BLIACHWTB, Kak NpunoxeHne obpabateiBaeT Bce 3anpockl M Kak BPEMSA OTKIMKA YBENUYMBAETCHA/YMEHBLLIAETCA
C YBENUYEHMEM Harpy3ki W BbINOMHEHUS No BpeMeHu. bonee Toro, TeCTMpoBaHWE OrpaHWYeHUId NaMAaTh NPOBEPAET, YTO
BCH NaMATe UHULWANW3NPYETCA Nepes ee UCMonb30BaHneM M BnokupyeTcs ona WCNonbL3oBaHWs OPYrvMMU Npoueccamu.
AHanua npoBoauTca Ans onpepeneHus notpebHocTel pacnpeaeneHns NaMaT B CPEAHUX W HAMXYALWMX YCNOBUSIX. ITOT
aHanu3 TpebyeT OLEHOK UCMOMNb30BaHWA PECYPCOB M 3aTPavyeHHOro BPEMEHW KaXaoW (OYHKUMKM CUCTEMbI. JTW OLIEHKN
MOYHO MOMYyYUTh HECKOMLKUMU cnocobamu; HanpuMep, CPaBHEHUEM C CYLLIECTBYIOLLEN CUCTEMOWN UMW NPOTOTUNUPOBaHK-
€M W CPaBHUTENbHBLIM aHaNM30M CUCTEM, KPUTUYHBIX KO BPDEMEHMW.

TectupoBaHue TpeboBaHui K 3hPEKTUBHOCTU 3aLUUTEI BLINOMHAKT ANA YCTAHOBNEHWA O0KasyeMbix TpeboBaHui
K 3(hdEeKTUBHOCTM 3aLnTLl MPOrPaMMHON cUCTeMBl. BbINONHAETCA aHanu3 cneundukaumii CUCTEMHBIX M NPOrpamMMHbIX
TpeboBaHWin ANg onpeferneHns BcexX ODLIMX U KOHKPETHBIX, ABHBIX M HEABHLIX TPEBOBaHWIA K 3(h(HEKTUBHOCTH 3aLLUNTHI.
Kaxpoe TpeboBaHme K adpdheKTUBHOCTM 3aLUUTLI MPOBEPSHOT, B CBOK oYepeb, YTobbl onpenenuTs:

- KDUTEPWUK YCMExXa, KOTopble A0MKHbI BbITb AOCTUTHYTHI;

- MOTYT 5K ObITb AOCTUrHYTBI 3HAYEHWA MO KPUTEPUAM YCNEXA,;

- NOTEHUManbHYK TOYHOCTb TAKWUX 3HAYEHWIA;

- 3Tanbl NPOEKTa, Ha KOTOPbIX MOXHO OLIEHUTL 3HAYEHUS; 1

- aTanbl NPOEKTa, Ha KOTOPbIX MOXET ObITb BLINOMHEHA OLEHKA 3HAYEHUA.

JlaBuHHOE/CTpECC-TECTMPOBAHWE MOXKET ObITh BLIMONHEHO, YTOOL! HAPY3UTL TECTOBLIN 0GBLEKT UCKMIOYUTENBHO Bhi-
cokoll paboyel Harpyakol, 4Tobbl NokasaTb, YTO TECTOBbIA 0OBLEKT BblAEpKMUBAET HOpMarbHble pabodune Harpysku. 3To
rnomoraeT paspaboTyvkam onpegenuTs, JOCTaTo4HO N paboTocnocobHa cucTema, ecnv Harpyaka 3Ha4uTenbLHO NpeBbI-
LIaeT OKUOAEMBIA MAKCUMYM.

JTOT TUN TecTa 0BLIYHO UCNOMbL3YETCH AN NOHUMAaHWA BEPXHUX NPeaenoB NponyckHoi cnocobHocTn cuctemsl. Cy-
LLIECTBYET MHOXECTBO YCIOBWW UCMbITAHWA, MPUMEHMMBIX K NaBUHHBIM/HArpy304HbIM UCMbITAHUAM, BKIOYas CreayoLwme:

- Mpw paboTe B pexxmme onpoca TeCTOBbIM 0OBLEKT Nony4aeT ropa3go Sonblue BXOAHbLIX 3HAYEeHUWA B eavH1Uy Bpe-
MEHHU, YEM B OObIYHBIX YCIIOBUSIX.

- MNpw paboTe no 3asekam konu4ecTeo TpeboBaHWiA B eAWHNULLYY BPEMEHW K 0O BEKTY KOHTPOIS NpeBhilLaeT HopMars-
Hble YCIOBMSA.

- Ecnn 6onbliyo ponb urpaet paamep 6asbl 4aHHBIX, TO OH YBENMUYEH CBEPX OObIYHBIX YCNOBUIA.

- Bnnswowme ycTpoincTBa HACTPOEHBI HA MAKCUMATbHYH MINW MUHUMAarbHY0 CKOPOCTbL COOTBETCTBEHHO.

- B akcTpemanbHbIX cnyvaax Bce BO3AENCTBYIOWME (haKTOpbl, HACKOMBKO 3TO BO3MOXHO, CTABATCA B rpaHU4YHbIE
YCIMOBUA OOHOBPEMEHHO.

B aTux ycnoBusix TECTMPOBAHWA MOXHO OLIEHWUTH NOBEOEHME TECTUPYEMOro 06bekTa Bo BpeMeHW, HabnogaTs Bnusi-
HWE U3MEHEHWIA Harpyakn 1 NPOBEPUTL MPaBUITLHOCTL PA3MEPOB BHYTPEHHWUX OydhepoB nnv OUHAMUYECKUX NEPEMEHHBIX,
MacCUBOB JaHHbIX U T. A.

A.31 TectTupoBaHue UHTepdherca moayns nporpammHoro o6ecneyeHUnA

TecTupoBaHve UHTEpENCOB MOAYNEN NCNOMNB3YEeTCH AN BbIABMNEHUA ownbok B MHTepdencax NporpaMMHbIX KOM-
NMOHEHTOB W MOAYNen.

Bo3mOXHEI HECKOMBKO YPOBHEW AeTanusaumn Unu nofnHoTel TecTupoBaHua. Hanbonee BaXHLIMWU YPOBHAMK SBMSA-
HoTCA:

- TECTUPOBaHWEe BCEX NepeMeHHbIX MHTepdeiica B MX IKCTPEMarbHbIX 3HAYEHWSX;

- TECTMpOBaHWe BCEX NepeMeHHbIX MHTepdielica No OTAENbHOCTU B UX 9KCTPEManbHbIX 3Ha4eHNAX ¢ ApYTMMA nepe-
MEHHBIMU MHTEPdERCca B HOPMankHbIX 3HAYEHUAX;

- TECTUPOBaHWe BCeX 3Ha4YeHW OOMeHa KaxOoWw nepeMeHHoW MHTepdelica Npyu HOpMalbHbIX 3HAYEHUAX OPYrUX

nepemMeHHbix;
- TECTUPOBAHWE BCEX 3HAYEHWUI BCEX NepeMeHHbIX B KoMOMHaUMKU (3TO BO3MOXKHO TONMbKO AnA HebonblUKX MHTep-
thercoB);
- 33aHHble YCroBUA TECTUPOBAHUSA, OTHOCALUMECA K KaXOOMY BbI3OBY Kax4oWn nognporpamMmel.
24
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OTK TecTbl OCOBEHHO BaHbI, eCny MHTepdenChl He CoaepKaT onepaTopoB NoATBEPXOEeHWS OTCYTCTBUA OLIKMBOK,
obHapyxu1BaloWwmx owWnbodHbIE 3Ha4YEeHNA NapamMeTpoB; OHW Takke BaXKHbI NOCME CO34aHUA HOBbIX KOHbUrypauumn yxe
CYLLECTBYIOLUX NPOrpaMMHbIX KOMMOHEHTOB U Mogynen.

A.32 lMocnepoBaTenbHoe CpaBHUTENLHOE TeCTUpPOBaHUe

MocnepoeaTtensHoe cpaBHUTENBHOE TECTUMPOBaHWE NpegHas3Ha4YeHo A8 onpedeneHns Toro, fatkoT Ny dusnyeckasn
peanu3auusa U MOAENb OAUHAKOBLIE BbIXOAHbLIE AaHHBIE MPU OOUHAKOBbIX BXOAHLIX AAHHbLIX; 3TO NMPUMEHUMO TONBKO AMA
pa3paboTku Ha OCHOBE MOOENeN.

25

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 29/ 36
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-19014-4-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69147
https://gostexpert.ru/gost/gost-19014-4-2024?utm_source=pdf&utm_medium=69147&utm_term=page

FOCTISO 19014-4—2024

MpunoxeHune B
(o6azaTtensHoe)

TecToBble cpebl Banugauuu nporpaMmmMmHoOro obecnevyeHun

B.1 TectupoBaHue B CeTM MalUMHbI

[MTporpammMHoe obecneveHre JOMKHO BbiTb MHTErPUPOBAHO C MCMOMb3YOLWMM Ero MUKPOMNPOLECCOPOM B CBA3aHHOM
c HuM ECU; atoT ECU pormkeH BbiTe MHTErpupoBaH ¢ ocTaneHeiMu ECU, KOTopble ABNAIOTCHA YacThio NONHOW 3NeKTpude-
CKOW cucTeMbl MawuHel. 3aTem MO gomkHo BbITh NPOTECTUPOBAHO Ha UHTepdence ¢ ceTelo ECU, 4ToBbl NnpogemMoHcTpu-

poBaTtb, 470 10 paboTaeT B COOTBETCTBMM CO CneuMduKaumnen.
[MporpaMmmHoe obecnevyeHne AoMKHO GbiTe NPOTECTMPOBAHO, KaK NokasaHo Ha pucyHke B.1, nyTem MogenuposaHus:

- BXOOHbIX CUTHAmNoR, NPUCYTCTBYOLWNX BO BPEMSA HOPManbHOW paboThl;
- OXKaaemMblx CODbITUIA;
- HexenaTenbHbIX YCIOBUIA, TPebyHLWKUX OeNCTBUS CUCTEMBI.

5

1 — nonHas cuctema E/E/PES; 2 — peaneHein ECU ¢ peaneHbiM Tectupyembim IMO;
3 — peanbHble OTCNEXUBAEMbIE CUrHanNbI; 4 — CUMYNMpYeMble cUrHansl; 5 — TecToBoe
obopynoBaHue

PucyHok B.1 — TecTupoBaHWe CETWU MallWHbI

B.2 TectupoBaHue 060pyaoBaHWUA B KOHTYpe

[MporpamMmMHoe obecneveHre JOMKHO BblTb MHTErPUPOBAHO C UCNOMbL3YOLWMM Ero MUKPOMNPOLECCOPOM B CBA3aHHOM
c Hum ECU, B TO BpeMsa Kak ocTanbHas 4acTb CBA3AHHOW 3MEKTPUYECKON CUCTEMBI MALUMHBI U €8 OKPY)XEHWE LAOMKHGI
BbITe cMogenupoBaHel. 3atem 10O gomkHo BbITe NPOTECTMPOBAHO B 3TOW CMOAENUPOBAHHOW cpefe, YTobbl NpoaemMoH-

CTpMpoBaTh, 4To 10 paboTaeT B COOTBETCTBUM CO crieuudunkaumen.
[MporpammMHoe obecnevyeHne AOMKHO BbiTe NPOTECTMPOBAHO, KaK NOKasaHo Ha pucyHke B.2, nyTem MoaenupoBaHus:

- BXOOHbIX CUrHanoB, NpUCyTCTBYHLWWX BO BpeMA Hopmaanoﬁ pa60TbI;

- OXKOaeMblX CODbITUIA;
- HEXXENAaTeNbHbIX YCNoBUIA, Tpebylowux AEACTBUS CUCTEMDI.

26
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1 — nonuaa cuctema E/E/PES; 2 — peaneHbiil ECU ¢ peansHbim TecTupyemMeim MO;
3— peanbHble OTCNexXnBaemMbele CUrHanbl, 4 — cwmynmpyemue CUrHansl;
6 — cumynupyemein ECU; 7 — cvmopenupoBaHHas cpeaa

PucyHok B.2 — TecTnposaHve obopygoBaHUs B KOHTYpe

B.3 TecTtupoBaHue Ha ypoBHe MalUUHbI

[MporpammHoe obecneyeHne 1 CBA3aHHaA C HUM IMNeKTPUHEcKas cucTeMa MallvHbl OOMKHbI BbiTb MHTErpUPOBaHbI
B COOTBETCTBYIOLLYIO apXUTEKTYPY MalunHbl. 3ateMm cuctema gorpkHa GbiTe NpoTecTUpoBaHa Ha maluHe, 4Tobel npoge-
MOHCTpUpoBaTh, 4To MO paboTaeT B COOTBETCTBUW CO crieluduKaumnei.

MporpamMmmMHoe obecneyeHne JOMKHO DbITe MPOTECTUPOBAHO, KaK MoKasaHo Ha pucyHke B.3, nytem:

- BXOAHBIX CUrHanoB, MPUCYTCTBYIOWNX BO BPEMS HOpManbHoOW paboTel;

- OXKMAAEMbIX COObITUIA;

- HeKenaTenbHbIX YCMOoBWIA, TpebytoLMx eMCTBUS CUCTEMEI.

8

1 — nonHas cuctema E/E/PES; 2 — peanbHbii ECU ¢ peansHbiM TecTupyembim MM0O;
3— pearnbHble OTCneXxXneBaemble CUrHansbl, 8— peanbHaa MalllHa

PucyHok B.3 — TecTupoBaHue Ha ypoBHE MallMHbI

2T
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FOCTISO 19014-4—2024

MpunoxeHwne C
(cnpaBo4HoOe)

PacueTt obecneyeHun UernoCTHOCTU AaHHbIX

[[apaHTUs LenoCTHOCTH JaHHBIX BO BPEMSA Nepenayvn MoXeT BbiTe paccynTaHa ans npoBepkun Toro, obecneymBaeTcs
nn MPLr mepamu, peann3oBaHHbIMW B CETEBOW CBA3N.

KoathdunumneHT octatodHoW owmbkn A crnegyet paccynTbiBaTb HA OCHOBE BEPOATHOCTWM OCTATOYHOM OWMOKU R(p)
(cm. Tabnivuy C.1) KOHTpPONUPYIOWEro MexaHu3aMa obecnedyeHvs LENnoCTHOCTU AaHHbIX, CBA3aHHBIX ¢ Be3onacHOCTbIO, 1
CKOPOCTU Nepenayn v coobLLEHNIA, CBA3aHHbIX ¢ 6e30nNacHOCTLI0. MicnonbayioT creayoLyio hopMyny AN pacyeTa 4acTto-
Thl OCTATOYHLIX OLUMGOK M3 BEPOATHOCTW OCTATOYHOW OLLUMOKM:

A =3600 R(p) vm 100 [ownbkm nepena4qn B 4ac)

Tabnuua C.1— OnpeneneHvs NnapameTpoOB LIENOCTHOCTY AAHHbIX

MapameTp Onpegenexne
3600 KoadbdpmumeHT ona pacyeTa konudecTBa coobLUeHW B Hac
R(p) BeposaTHOCTL OCTATOYHOM ONacHOn OWnBKK.

3T0 BEPOATHOCTL NONy4YnTh coobleHne o6 onacHom owunbke, He oBHapyeHHOW cpefcTBaMu CTaHaapT-
HOW 3aLMUThI LUWHBbI.

[nsa oueHkn R(p), OCHOBAHHOW Ha MHPOPMAaLWK M3FOTOBUTENA, CneayeT NPUHATE BEPOSATHOCTL BUTOBON
ownbkum kak p = 0,01, ecnu HeT ApyrMx 0OKa3aTenbCTB.

(M) kg ek
Rip)=— Z[k}p (1-p)y" %,

k=d

roe r — butoBas annHa CRC
d — paccToAHre XaMMuHra
n — Konu4ecTBO BKUTOB B ONoke, BKN4das ero nognuce CRC

v Heobxogumasa vactota (1/c) coobwenuin, oTHocAwmMxca K BesonacHocTy, AnA AOCTUXKeHUs Tpebyemoro
BPEMEHU peakumm

m KonnyecTtBo coobuieHun, Heobxogumoe ana peanusaummn dyHkumm BesonacHocTr

100 KoadpduumeHT 100 rapaHTupyeT, 4To B nepegadvax obecneuneaetca 1 % (3anac 6e3onacHOCTU) pekoMeH-
Jyemoi nonHoTel 6esonacHocT. JTO NO3BONSAET cAenaTk BbIBOA, YTO nNepejada gocTaTtoqHo 6esonacHa.
3roToBUTENE MOXET MCNONB30BaTh MEeHee KOHCepBaTUBHEIN 3anac besonacHocTH (T. e. > 1 %), npuHUMas
BO BHUMaHWe OCTaTOYHYIO HYacToTy omnBok.

B IEC 61784-3-2:2016, 9.5.3, ykazaHo cneaytouwlee: «IEC 61784-3 tpebyer, 4ytobrl B pacyetax PDF/PFH ncnone3o-
Banack 4YacToTa owunbok no butam (BER), paBHas 0,01, ecnu Toneko He BydeT faHO AoKa3aTenbCTBO TOro, 4To 3ToT BER
HeuernecoobpaseH. BER, paBHbiin 0,01, ozHavaeT, 4to 1 13 kKaxabix 100 nepenaBaembix BUTOB NepefaeTcs HeNpaeUbHO.
370, KOHEYHO, HEPEANUCTUYHOE YCMOBUWE ANA CETU NPOMBILLNIEHHON CUCTEMBI YNpaBneHus, rae HeobxoouMo nogaepu-
BaTb AOCTYMHOCTbLY.

Mpumevanne 1 — B Hactoawem ctaHgapte BER akBuBaneHTeH p.

MpumeyvyaHue 2 — CeTb NPOMbILLNEHHON CUCTEMbI YNpaBneHWsa akeueaneHTHa cetn EMM.

MoHo ucnone3oeaTh gpyron BER/p, ecnu uMeeTcs 4OCTATOMHO AaHHbIX (Hanpumep, hakTUdeckue naMepeHHbie
3HadeHus BER); ncnons3oBaHmne M3MepeHHbIX 3HaYEHUI p ABMAETCA NPEANOYTUTENLHLIM.

Tpebyemasn yactoTa ocTaTouHbIX OWMBoK Areq 3aBUCUT OT KOPPENALUA MeXyY YPOBHEM 3(h(DEKTUBHOCTH 3aLLUThI
4YacTOTOW OCTaTO4HLIX OWKWBOK, Kak ykazaHo B Tabnuue C.2:

Tatnuua C.2— LlenocTHoCTb AaHHbBIX B CpaBHeHUn ¢ MPL

MPL Tpebyemas 4acToTa OCTATOMHLIX OLLIMBOK Areq [h-1] MPL Tpebyemas 4acToTa oCTaToOYHBIX OLWIMBOK Amq [h-1]
a 105<sA <1 d 1~T< A <16
b 3-18<A<1-d e 18<A <17
c g A~d -1
28
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FOCT ISO 19014-4—2024

MpunoxeHune D
(cnpaBo4yHoe)

MeToabl n Mepbl 3alluThl Nnepegayvu AaHHbIX

D.1 Coob6leHnsa o coxpaHeHMN aKTUBHOCTU

Mepvoguyecku oTnpaenseTcsa cooblueHne Ans UHPOPMUPOBAHWS APYIUX YCTPOWCTB B CETU O TOM, YTO YCTPOMCTBO
BKMIOYEHO M OBMEHMBAETCs JaHHbIMU MO CceTW. Ecnn npy npoBepke monyyatenem 3agepxka Mexay OBYMsl TakMMu co-
06LLEHUAMY NPEBLILLAET 3aAaHHOE 3HA4YeHWe, COOBLLEHUA CUMTAKTCS OLUMBOYHBIMU.

D.2 CyeT4YMK aKTUBHOCTH

KOMMOHEHT y4eTa, MHALManmuanpyrLwmnca co aadeHmem «0» npu co3naHnm KoHTponupyemMoro obbekta. CoobLe-
HWE OTMPaBNAETCA C 3TUM MNOPALKOBLIM HOMEPOM, OMNpenensAemMblM Kak OOMOoMHWTENBHOE None AaHHbIX, codepxallee
CYETYMK, KOTOPLIN YBENWYMBAETCHA OT BPEMEHU t — 1 [0 BpEMEHM t, MOKa 00BLEKT akTUBEH, B KaXOOM creaylemM cooblue-
HUW. ECNM Npu NpoBepKe nony4yaTerniem BuIABNSAETCA HECOMAaCcoBaHHOCTb CHETHUKA, COOBLLEHNSA CHUTAKTCH OLUMBOYHBIMM.

D.3 MpoBepka UMKNUYECKUM U36LITOUYHLIM KoaoM (CRC)

MpoBepka UMKNNYECKUM M3OLITOYHBIM KOAOM MO3BOMAET ONPeaerniTb pasHULY B CoOepXaHMK coobLUeHMA Mexay
oTnpaeuTenem 1 nony4yateneM. CogepxrmMmoe CooDLIEHNA CKUMAETCH C NOMOLLBK anroputMa. TunnyHel anroputm CRC
paccMaTpuBaeT Bce cogepxumoe Drnoka kak nocrnegoBaTenbHbIA NOTOK BalToB UNK nocrnegoeaTenbHoOCTeNn BUTOB, Hag
KOTOPbLIM BbINOMHAETCA HEeMNpPepPbIBHOE NONMMHOMUWAanNbLHOe AerneHue C UCMNonb30BaHUeM reHepaTopa nonvHoMoB. OcTanb-
Has YyacTb pasgena npegcraenseT coboi cxkatoe MHOPMaUMOHHOEe cogepkumMoe U AobaBnaeTca K COOTBETCTBYIOLWEMY
coobLieHuo oTnpasuTenem. Moanvck BLIMMCNASTCA Nony4YaTenemM U CpaBHUMBAETCA C paHee coxXpaHeHHo. MNpu Hanuyum
pacxoxaeHWiA COOBLLEHUA CHUTAKOTCA OLLUMBOYHBLIMMK.

Mpu ncnons3oeaHum CRC cnegyeT y4nTbIBaTh, YTO ocTaTodHas YacTtoTa owunbok CRC, peann3oBaHHOW B LUMHHON
cucteme, MOXKET ObiTb HE4OCTATOMHOW, U B 3TOM Cly4Yae pekomeHayetca gononHuTtensHaa CRC Ha npyknagHoM YpoBHE.

D.4 MopagkoBbIn HOMEpP

TE.‘KyLLI,MI;I HOMep BCTpPOEeH B CBA3aHHOe C BeszonacHocTbio coobuleHue, KOTOPbBIM obmMmeHMBaTCA oTnpaBUTENbL U
nonyqarternb. 10T I'IOpﬂ,EI,KOBbM HOMep onpefendaeTcd Kak JONONHUTeNeHOe none OdaHHbIX, cogepXallee Y1Mcno, KoTopoe
M3MEeHAETCA 3adaHHbIM oﬁpaaoM OT OQHOro COOBLLEHUA K Opyromy. Ecnu npu NpoBepKe nony4dyartenem BbIABNAETCA HeCOo-
rmacoBaHHOCTbL HOMepa, CO0DLLEHMS CYMTATCA OLIMBOYHEIMA.

D.5 MoeTOopeHue coobweHUnA

MHpopmaums, ceazaHHaa ¢ BesonacHoCThLo, oTnpaenaetca bonee ogHoro pasa. OnacHble 4eUCTBUA BhINOMHAKTCA
TOMLKO NPW NOATBEPKOEHUN HENPOTUBOPEYUBOCTU COODLLEHWIA.

D.6 3awuTHLIA Taumep

OTOT TarMmep TaKKe HasblBaKT «Talm-ayToM». Bo Bpemsa nepegaqm cooblueHna nonyyatens NPOBEPAET, NPEBbI-
WwaeT Nv 3agepKka mexay Oeyma coobuweHnsaMu 3agaHHoe 3HadeHue. B atom cniyyae nonydartene cyMTaeT cooblieHun
OLNBOYHBIMM.

D.7 LWluHa paaHHLIX, ynpaBnsaemas no BpeMeHu

KomMMmyHMKaUWs, MHULMMPYEMas Mo BPEMEHW, 03HAYAET, YTO AENCTBUA MHMLMUPYIOTCS MO NMPOLECTBNM BPEMEHHbIX
WHTepBanoB. B cucteme cBsau, ynpaensaeMolii No BpeMeHW, Bce MOMEHTLI BpeMeHW nepeaayqn coobLleHid onpeaenswTcs
npv pa3paboTke cucteMbl. CUCTEMA CBSA3WM C CUHXPOHW3aUMer No BpeMeHU naearnsHa ana NpunoXeHui, B KOTOPLIX Tpa-
VK AaHHBIX HOCUT NepuoaMYeckuii xapakrep.

D.8 3awmuTa WKHBI

3au.u/n'a LUNHBI — HE3aBUCUMbI KOMMAOHEHT MEXIyY y3Nnom U LUNHOM, KOTprIl)'I No3BONAeT JaHHOMY y3ny nepena-
BaTb Manopmaumo no WWHe TONbKO Toraa, Kkorga eMy 310 pa3pelleHo; 3TO NpeoTepallaeT neperpys3ky WWHbl HEMCNpae-
HbIMW Y3namu.

n puMedaHUue — 3awmTa WKHbl OomKHa UMETb HHq)OpMaLI,MIO, Korga yany paspelweH gocTtyn K WKWHe; 3Toro
TPYyOHO OOCTUYL B CUCTEME, 3anyCKaeM0171 no cobbITKIO, HO KOHUEeNTyanbHO NpocTo B CUCTEMe, SaI'IyCKaE.‘MOFI no BpemMeHn.

D.9 MuHu-uHTEpBanbl

MeToa nnaHMpoBaHWS LWKWHLI, NPXU KOTOPOM Kaabli y3en, NOAKMIOYEHHBIN K WWMHE, XAET onpedeneHHbli neprog
BpEeMeHU, Npexae Yem eMy cHoBa ByaeT paspelleH JOCTYN K WKHe. DTO cTpaTers AocTyna K cpefe ¢ ynpaeneHuem no
BPEMEHW, B KOTOPOIN BPEMS pasferieHo Ha nocneaoBaTenbHOCTE MUHU-MHTEPBATIOB, KaXKObli U3 KOTOPLIX AMUHHEE, YeMm
pacyeTHan 3agepkka B KaHane gaHHbix. Kaxgomy yany HasHayaeTcs yHWUKanbHOEe KONMYEeCcTBO MUHW-MHTepPBarnos, KOTo-
pble npoxoaAaT 6es nepeaaYun daHHbIX, Npexae YeM emy cHoBa BydeT paspelleHo nepeaaBarth AaHHLIE.
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MpunoxeHue E
(cnpaBo4Hoe)

MeToAbl U Mepbl 3aWUTbl AaHHbIX BHYTPWU MUKPOKOHTpONnNepa

E.1 OrpaHnyeHue ogHOro o0bLEKTa OBYyHanpaBneHHOW CBA3U

OguH 1 TonbKo ogvMH 0DbeKkT OByHanpaBneHHon cBA3W (Hanpumep, rnobanbHas nepemeHHas 10) ncnonbayeTtcsa
MeXay ABYMS COOTBETCTBYOLWMMK pazgenamm Ans obMeHa AaHHbIMU.

E.2 OrpaHnyeHue gByXx o6LEKTOB OOQHOHaNpaBneHHoW CBA3U

[lBa 1 TonNbKO OBa 0ObeKTa OQHOHaNpaBfeHHOW CBA3W (Hanpumep, fnokansHble nepemeHHslie MO) ncnonbayrTces
MeXay ABYMS COOTBETCTBYIOLWMMK pasgenamm Ans obMeHa AaHHbIMU.

E.3 ID gna ngeHTUdMKaumm M NnoaTBepKOeHUA

VMcnonb3oBaHue yHUKanbHLIX HOMEPOR ANA UOAEHTUUKALMN KOMMYHUKALUOHHBIX Y3MNOB UMK NONMyYeHWs NOATBEPX-
OeHUA COO0LIEHUSA KOMMYHUKALNMOHHBIM Y3IOM.

E.4 AcuHXpOHHaA nepegaya JaHHbIX

[Mpn Mcnonb3oBaHWK acCMHXPOHHOWN NepefaYyn JaHHbIX COCTOAHWE OXUOAHWUA He 3aBepluaeTcs camoil nepenadqei.

E.5 MNMnanupoBaHve Ha OCHOBE NpuopuTeTa

MpV NNaHUpPOBaHUW HAa OCHOBE MPUOPUTETa pa3fenkl, BaxHble Ans 6e3onacHoCTW, MOTYT UMETh MPUOPUTET Npu
pacnpefeneHnin NpoLEeccopHOro BpeMeHu. MNpu pacnpeneneHu NpoLeccopHoOro BpeMeH MOXHO NPedyCMOTPeTb HEeKO-
Topoe cBoGoaHoe Bpems (Bydep) B KaXOoM NpoLecCOpPHOM LMKIE Ans YNpaBneHns BXOAALMMM NPepbIBaHUSMU.

E.6 MeToa BpeMeHHbIX UHTepBanoB

MeTon BpeMeHHbIX MHTEPBANOB 3a4aeT arnroputM nnaHMpoBaHuA, OCHOBaHHLIN Ha npegeapuTerneHo onpeneneH-
HOM CbVIKCMpDBaHHOM pacnucaHn, NoBTOpAKOLWEMCH C q:)MKCMpOBaHHbIM nepuogom. an MCcnone3oBaHWKM mMeToda Bpe-
MEHHbIX MHTEepPBarnoB pacnpegeneHne npouecCopHOro BpeMeHn npomcxoanT Yyepeld CTaTuy4ecKyro TaﬁI'IVILI,y pacnpegene-
HUA. Takum DGDESOM, ansa Ka}l{,ﬂOﬁ CUCTEMHOMN 3agayvyy npeponpegendaerca Cbl/lKCMpOBaHHbII:‘I MOMEHT BpeMeHW OAnd ee
akTuBaLUWK.

E.7 MexaHun3ambl 3alMTLI NaMATHA

MexaHuambl 3aLMTbl NaMATM OTHOCATCA K crneumndukaumam npoueccopoe, Hanpumep ¢ MMU (6nok ynpaeneHus
namsaTero) nnu MPU (6nok 3almtel naMmaTi).

MMU moxet obecnedvBath BUPTYanbHy agpecauuio naMmaTi. 3To NpefoTBpallasT NnoBpexaeHne cUCTEMHON 3a-
nader ogHoro pasgena obnacti namsTy Opyron CUCTEMHOWN 3aa4yum NyTeM HernpeaHaMepeHHoW 3annucK B 3T0 NpoCTpaH-
CTBO NaMsATK, NOCKOMNbKY KaXablil pa3fen UMeeT CBoe COBCTBEHHOE aapeCHOE NPOCTPaHCTBO.

Mcnonbsosanne MMU TpebyeT nogaep:xkn 3Toin oyHKUKUKM OnepauyoHHON cucTeMoi. [JomkHbl BbITb MPUHATEI MEPbI,
410661 MMU Henb3s Beino urHopupoeath. [103TOMy CUCTEMHbIE 3a4a4M BbINOMNHAKTCA B TaK Ha3blBAEMOM MOMNb30BaTeNb-
CKOM pexume 1 pearnbHbIi pEXUM agpecauun He UCMONb3yeTcA. TOT MEeXaHW3M 3aluuThl MamMATH MOXET NpeaoTBpaTUThL
HernpegHaMepeHHy 3anvch B MHTepdelicl BBOAa/BLIBOOA.

E.8 lMNMpoeepka AaHHbLIX, KPUTUHECKN BaXHbIX ANA 6e3onacHoOCTU

Auerikm onepatneHon namaTtu (O3Y), cogepxawme BaxHble Ana 6e3onacHoOCTV AaHHbIE, NPOBEPSAKOTCA C MOMOLLBID
OOMNOMHUTENBHBIX Mep. 3TOro MOXHO 00buTkes, HanpuMep, ¢ nomMoLsto CRC unun nadeiTouHoro xpaHunuwa. 3dydpekTus-
HOCTb 3TOW Mepbl O4eHb CUMBHO 3aBUCUT OT Ka4ecTBa NpoBepKn.

E.9 Cratn4yeckui aHanu3s

MeToael cTaTMYeCKOro aHanvaa UCnonb3yTes Ana npocmoTpa dparMeHToB koaa, koTopble obpallalTea K a4ei-
Kam NaMaTh, CoaepKallvmM JaHHble, CBA3aHHble ¢ 6e30NacHoCTLI0.

E.10 CraTtuyeckoe pacnpegeneHuve

Pecypckl BbigenaTes cTaTuyecky BO BPeEMS UHULManmaauum.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB
MeXrocyaapcTtBeHHbIM CTaHOapTam

Tabnuua OA.1

OBbo3sHa4eHWe CCblNoYHoro CreneHb ObosHaveHe 1 HaUMEHOBaHWE COOTBETCTBYIOLLErO MEXrocyAapCTBEHHOMo

MexayHapoaHOro cTaHaapTa COOTBETCTBUA cTaHgapTa

ISO 6750-1 — *

ISO 12100:2010 IDT [OCT ISO 12100—2013 «bezonacHocTe MawmH. OCHOBHLIE MPUHUMMbI
KOHCTpyMpoBaHus. OLUEHKM pUCKa N CHUKEHWUSI pUcCKa»

ISO 13849-1:2015 - *

ISO 19014-1 IDT [OCT ISO 19014-1—2024 «MalWwnHbl 3eMneporHble. PyHKUMOHaNbHasA
B6esonacHocTb. Yacte 1. MeToguka onpegeneHusa anemMeHTOB CUCTEM
yrnpaeneHusi, cBA3aHHbIX C obecrneyeHrem 6e30NacHOCTU, U TeXHU4e-
ckve TpeboBaHus»

ISO 19014-2 IDT MOCT ISO 19014-2—2024 «MawwnHbl 3eMneporHble. OyHKUMOHaNbLHas

©esonacHocTe. Yacte 2. NpoektuposBaHne W oueHka obopyooBaHusa m
CTPYKTYpbl CUCTEM YNpPaBMeHuWs, CBA3aHHbIX ¢ obecneveHem Besonac-
HOCTWY

BETCTBMUA CTAHOAPTOB!

* COOTBETCTBYIOLMIA MEXTOCYAapCTBEHHEIM CTaHAAPT OTCYTCTBYET. [10 ero NpuHATUA pekoMeHayeTca UCNonL30BaTh
nepeBos Ha PYCCKUIA A3bIK AAHHOTO MEXOYHApPOLHOro cTaHaapTa.

M pMMeEYHaHMNE — B HaCTC)ﬂLLl,BI?I TaﬁJ'IMLl,B ncnonb3oBaHo cnefywuwiee ycrioBHoe obo3Ha4YeHne cTeneHu cooT-

- IDT — npeHTUYHbIE CTaHOapPThI.
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