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MpepucnoBue

Lenu v npuHuunbl ctangaptmsauum B Poccuiickon deaepauuun yctaHosneHol deaepanbHbiM 3aKOHOM
ot 27 aekabpsa 2002 r. Ne 184-$3 «O TeXHUYECKOM PErynupoBaHMuy, a NpaBuna NPUMEHEHUS HALMOHATbHbIX
cravgaptos Poccuiickon deaepauum — FOCT P 1.0 — 2004 «CraHaaptusauusa B Poccuiickon ®eagepaumm.
OCHOBHbIE NOMOXEHUAY

CeepneHuA o ctaHaapre
1 PASPABOTAH YHMBEPCUTETOM KOMIMIIEKCHBIX CUCTEM BE30NACHOCTN U MHXEHEPHOTO obecneyeHus

2 BHECEH Texnu4eckum kommuTeToM no ctaHaaptusauum TK 439 «Cpeacrea aBTomarmsauum U CUCTEMbI
ynpasneHusa» npu noaaepxke TexHuueckoro kKomuteTa no craHaaprusauum TK 465 «CTpouTenscreo»

3 YTBEP>XAEH W BBE[AEH B JENCTBME Mpukazom deaepansHOro areHTCTBa N0 TEXHUYECKOMY peryru-
poBaHuio u meTponorumn ot 21 aekabpsa 2010 1. Ne 821-ct

4 B HacTOSILLEM CTaHAAPTE UCMONbL30BaHbl OCHOBHLIE HOPMATUBHbIE NOSOXEHUS CNEAYIOWMX MEXAYHA-
POAHLIX CTAHAAPTOB:

M3K 61508-4:2010 «®PyHKUMOHanNbLHas 6€30MacHOCTb CUCTEM INEKTPUYECKUX, SMEKTPOHHBIX, NporpaM-
MUPYEMBIX 3MEKTPOHHbIX, CBA3aHHbIX C Ge3onacHocTbio. YacTb 4. TepMuHbI, ONpeaeneHus, CokpaLLeHusI»
(IEC 61508-4:2010 «Functional safety of electrical/ electronic/ programmable electronic safety-related systems
— Part 4: Definitions and abbreviations»);

M3K 61508-7:2010 PyHkuMoOHaNbHas 6€30NacHOCTb CUCTEM JMNEKTPUUECKMX, ATEKTPOHHBIX, NPOrPaMMUPY-
eMbIX 3MEKTPOHHbIX, CBA3aHHLIX C 6e3onacHOCTLIO. YacTb 7. O630p MeToaos u cpeacte (IEC 61508-7:2010
«Functional safety of electrical/ electronic/ programmable electronic safety-related systems — Part 7: Overview of
techniques and measuresy);

Pykoeoacteo MCO/M3K 51:1999 AcnekTbl 6e3onacHOCTU. PykoBoasiLMe yka3aHus nNo BKAIOYEHUIO UX B
crangaptbl (ISO/IEC Guide 51:1999 «Safety aspects — Guidelines for their inclusion in standards»)

5 BBEJEH BIMNEPBbIE

UHhopmayusa 06 usMeHeHUsX K HacmosuemMy cmandapmy nybrukyemcs 6 exxe200H0 u30aeaeMoM UHGOpP-
MayuoHHOM ykasamene «HayuoHarnsHbie cmaHd0apmbiy, @ MEeKem u3MeHeHUl U nonpasok — 6 exXeMecsyHo
uafasaemMblix UHGhOPMAUUOHHBIX YKazamensax «HayuoHaneHbele cman0apmbi». B criydae nepecmompa (3aMeHbl)
unu ommMeHb! Hacmosweao cmaHOapma coomeemcemeyrouyee ysedomreHue bydem onybriuKo8aHoO 8 eXXeMecsy-
HO u3dasaeMOM UHGhOpMaULOHHOM yKka3amene «HauuoHaneHbie cmaHdapmbly. Coomeemcemeyrowiast UHgop-
Mayus, yeedoMeHue U mekembl pa3meuiaromes makxe 8 UHhopmayUoHHOI cucmeme obuie20 nonb30e8aHuss —
Ha ogpuyuansHomMm calime ®edeparnbHoeo azeHmemea no MeXHUYECKOMy PeaynuposaHuro U MEemMpoioauu 8 cemu
WHmepHem

© CraHgaptuHdopM, 2011

Hacroswui ctaHaapT He MOXET ObITb MOSIHOCTLIO UMW YACTUYHO BOCMIPOM3BEAEH, TUPXAPOBAH U pacnpo-
CTpaHeH B ka4ecTBe opmumanbHOro usganust 6e3 paspelueHusi denepansHOro areHTCTea no TEXHUYECKOMY pery-
NMPOBAHUIO N METPONOTUN
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BBeneHue

CoBpeMEHHbIE 34aHUS U COOPYKEHUA — OO BEKTbI KANUTanNbHOro CTPOUTENLCTBA — NPEACTaBNAOT COOOMN
CMOXHbIE CUCTEMDI, BKMIOYAIOLLME B CBON COCTAB CUCTEMY KOHCTPYKLWUI U PSS CUCTEM B PA3HbIX COMETaHUSAX,
B TOM YUCNE MHXXEHEPHbIE CUCTEMbI XXU3HEOOEecneueHus, peanu3aumum TeXHONONUYECKUX NMPOLECCCOB, S3HEPTO-,
pecypcocbepexenus, 6e30nacHOCTM U ApYyrue CUCTEMbL. TU CUCTEMBI B3AaUMOAENCTBYIOT APYT C APYTOM, C BHELL-
HEW U BHYTPEHHEN cpeaamu.

OBbEKTLI KANUTASNILHOTO CTPOUTENBLCTBA XKECTKO NPUBA3aHbl K MECTHOCTU. PaBGoune xapakrepucTuki 3aaHui,
COOPY>KEHUI N BXOAALWMX B HUX CUCTEM MOTYT ObITh peanu3oBaHbl, NPOBEPEHbI U UCNOSb30BaHbl TOMLKO B TOM
MeCTe, B KOTOPOM 0O BEKTHI MOCTPOEHBI U CUCTEMbI YCTAHOBIIEHBI.

Be3onacHOCTL 3aaHui U COOPYXKEHMI obecneunBaeTcs NPUMEHEHUEM COBOKYNHOCTU Mep, MEPONPUATUN
W CPEACTB CHUXEHUS PUCKA NPUYMHEHUS BpeAa A0 YPOBHS MPMEMIEMOro pucka u NoaAepXKaHusi ero B TeYEHue
nepuoaa 3KCnnyaTauuu UM UCMONb30BaHUA 3TUX 0ObEkToB. K cpeactBaMm CHUXKEHUS pucka OTHOCSTCA
CUCTEMBbI, CBAA3aHHbIE C 6e30NacHOCTLIO 3AaHU U COOPYXXEHUN. 3TN CUCTEMBI, COCTOSILLIME U3 INEKTPUYECKUX
W/Mnu 3NeKTPOHHBIX KOMMNOHEHTOB, U/UNW NPOTPAMMUPYEMbIX 3NEKTPOHHBIX KOMMNOHEHTOB, B TEYEHNE MHOTUX NET
MCNOSbL3YIOTCA NSl BbINONHEHUS (PyHKUMIA Be3onacHocTu. [ins peweHns 3agaq 6e30nacHOCTU 34aHUIA M COOpYKe-
HWI BO BCe 6ONnbLUMX 06 bEMAX MCMONbL3YIOTCSA NPOrPaMMUPYEMbIE SNEKTPOHHbLIE (KOMMNLIOTEPHBIE) CUCTEMBI.

B HacTosLLEM cTaHAapTe YyCTAHOBMEHbI LIENU OCHOBHbIX METOAOB/CPEACTB, PEKOMEHAOBAHHBIX K NPUMEHE-
Huio B TOCT P 53195.3 u TOCT P 53195.4 ana aHanu3a n CHWKEHUA pucka, AOCTMXKEHUA U NOAAEPXKaHUA
HeoBX0AMMOro ypoBHS (hyHKLMOHanNbLHOM 6e30nacHOCTH annapaTHbIX cpeacts (AC) u nporpammHOro obecneyve-
Hus (MO) aNeKTPUYECKMX, SNEKTPOHHBIX, MPOrpaMMUPYEMbIX ANEKTPOHHbIX (E/E/PE) cBA3aHHbIX ¢ 6e3onacHoc-
TblO 34aHUI U coopykeHum cuctem (CB3C-cucrem) Ha pasnNUYHbIX CTAANAX UXKUIHEHHOTO LMKNA, a Taioke ans
OLIEHKM COOTBETCTBUSA cuctem TpeboBaHusiM 6e3onacHOCTU B pamkax o6nactu npumenenns FOCT P 53195.1,
FOCT P 53195.2, TOCT P 53195.3 u IOCT P 53195.4. B Hem npuBeaeHbl KpaTkue OnucaHusi yKasaHHbIX
METO/ZI0B/CPE/ICTB, a TAKKE AaHbI CChINIKM HA UCTOYHUKM, COAEPXKaLLME UX NONHBLIE ONUCAHUSA.

HacrosiLumii ctTaHaapT BXOAMT B KOMNIEKC CTaHAAPTOB C HaMMeHOBaHWeM «Be3onacHocTb PyHKUMOHANb-
Has CBsi3aHHbIX C 6e30MacHOCTLIO 3[1aHUI U COOPYXXEHUN CUCTEM» U ABMSAETCA NATLIM CTAHAAPTOM 3TOro
komnnekca «4actb 5. Mepbl N0 CHUXEHMIO puUcKka, METOAbI OUeHku». [pyrue ctanaapTtbl, BXOASLUME B 3TOT
KOMMIEKC;

Yactb 1. OCHOBHbIE NOJIOXEHUS;

Yactb 2. O6wpme TpeboBaHus;

Yactb 3. TpeboBaHus k cuctemam;

Yactb 4. TpeboBaHUs k NPOrpaMMHOMY 06ECNEeYEHHIO;

YacTb 6. BHeLlHWe cpeacTBa yMEeHbLUEHUS pUCKa, CUCTEMbI MOHUTOPUHTA;

Yactb 7. Mopsaok npumMeHeHus TpeboBaHNi K cUCTEMaM M NPUMEpPb! PaCHETOB.

CTpyKTypa KOMNIeKca CTaHaapToB NPUBEAEHA HIDKE.
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Yacms 1 |

OCHOBHBIE NONOXEHUA

O6nacTb onpepeneHus. TepMUHbI U ONpegaeneHus.
Baaumocessb cuctem. CB3C-cucremel. XKUaHeHHbIN LMK
E/E/PE CB3C-cucrem. Puck u nonHota 6esonacHocTu
E/E/PE CB3C-cucrem, NPOEKTHLIE ONACHOCTH, CHMKEHUE pucKa.
MpUHUMN yeTaHOBNEHWS AOMYCTUMOTO PUCKA.
MpUHLMNEI onpeaeneHns ypoBHel NONHOTLI GesonacHoOCTU

-

B

O6wue TpeboBaHuA
ObLwue TpeboBaHMA K TEXHUYECKOA AOKYMEHTaLUK

Ha E/E/PE CB3C-cuctemsbl, Tpe6oBaHusA K UCMONHUTENAM.
TpeboBaHuUA K ynpaBneHuio pyHKUMOHaNLHOW 6e30nMacHOCTbLIo.

O6wwe TpeGobaHUs K NONHOMY XW3HeHHOMY uukny E/E/PE
CB3C-cuctem 1 ero craiMsiM. YpoBHU NonHoTbl 6e30nacHOCTU.

O6Lwue Tpe6oBaHWs K OLieHKe (PYHKLIMOHaNLHOM
6esonacHoctu E/E/PE CB3C-cuctem

]
TpeboBaHus K cucTeMam
TpeGoBaHus Kk CTagusM NPOEKTUPOBaHUA, NNaHMPOBaHUs

/1
: Yactb 3 |

u peanuzaumu E/E/PE CB3C-cuctem. Tpe6oBaHuWs K annapar-
HbIM cpeacTBam E/E/PE CB3C-cucreM: k nonHote Gesonac-
HOCTU, NpeaoTBpaLLeHUI0 OTKa3oB, yNpasneHuilo cuctemMaTu-
4YeCKUMKU OTKasamMun, noBeaeHuto CUCTEeMbl NPpU OﬁHapWKeHMM

OTKas30B, Nepefade AaHHbIX, NpoLeaypaM aKkcnnyatauuu,

TexHU4YecKoro obcnyxmeaHus, NOATBOPXAEHUA COOTBETCTBUA,

MoauduKaumm, Bepuukaumm, oleHke OyHKLUMOHaNbLHOM

BeaonacHocTH

YacTb 5

MeToak! M CpeacTBa KOHTPONA CHyYaiHbIX OTKA30B

- TpeBoBaHus kK cUCTEMe ynpaBneHus kayecTeoM MO

NN -

| YacTtb 4 I
TpeGoBaHMA K NPOrpaMMHOMY 06eCneueHUIo

E/E/PE CB3C-cucreM. TpeBGoBaHusi K xusHeHHOMY umkny MO

g
Mepbl MO CHUXeHMIO PUCKA, METOALI OLIeHKM I/
o}

Ha CTaguAX NaHWPOBaHWUA, pa3paboTiu, peanusaumn.
TpeboBanus k 6esonacHocTu MO, nnaHMpoBaHWIO NOATBEDP-
XAeHuUs COOTBETCTBUS. TpebGosaHus k paapaborke MO, nHrer-
pauuu NporpaMMUPYeMON aMeKTPOHUKY, k pabote MO
v npoueaypam moaudUKaLWK, NOATBEPKAESHMIO COOTBETCTBMS.
Tpe6oBaHua Kk sepudmkauum NO, oueHke
¢yHkLMOHaNLHOM GesonacHoCcTH

11

]
Mopaaok npumeHeHUs TpeGoBaHUiA, NPUMEPLI PacueToR

annapaTHeix cpeacTe E/E/PE CB3C-cuctem.
MeTogpl U cpeacTea UCKIIOMEHUA CUCTEMATUHECKUX OTKA3OB.

Mertoabl U cpeacTBa AOCTIKEHUA nonHoTH GesonacHocTtu MO.
BeposTHOCTHbIE METOAB! OnpeAeneHus! NONHOTbI
6e3onacHocm MO

| YacTtb 6 :

BHellHWe CPeACTBa YMEHbLLIEHUS PUCKA, CUCTEMBI
MOHUTOpMHIa

TpeboBaHUA K BHELUHUM CPeCTBAM YMEHbLUEHUs pUcKa.
TpebosaHus kK cuCTEMaM MOHUTOPMHIA.
Tpe6oBaHUA K OLEHKEe COOTBETCTBUSA

Tpe6oBaHUA K CTaAMsIM NPOEKTUPOBAHUSA, NNAHNPOBAHUA
n peanusauwun E/E/PE CB3C-cucrem. TpeboBanua k anna-
patHbiM cpeacTeam E/E/PE CB3C-cuctem: nonHote
6esonacHOCTH, NpeaoTBpalLeHWIo 0TKa30B, yNpaBneHuio
CUCTEMaTUHECKUMM OTKa3aMH, NOBEAEHNIO CUCTEMBI
npu oGHapyXXeHU OTKa30B, Nepefaye AaHHBIX, Npoleaypam
3KcnnyaTaunn, TEXHUYECKOTrO OGCIYKMBAHUA,
NOATBEPXACHWA COOTBETCTBUA, MoAnDMKauun,

Bepudukaumu, oueHke yHKUMoHansLHOM bGesonacHocTH

&
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HAUMWOHANBHBIN CTAHAOAPT POCCUNCKOWN EAEPALUUM

BE3OMNACHOCTb ®YHKLUNOHAIBbHAS .
CBA3AHHbIX C BE3OMACHOCTbLIO 30AHNN 1 COOPY>KEHUW CUCTEM

Yactb 5

Mepbl MO CHUKEHMIO PUCKA, METOAbI OLIEHKM

Functional safety of building/erection safety-related systems.
Part 5. Techniques and measures on risk reduction, estimation methods

Data BBegeHus — 2012 — 01 — 01

1 ObnacTb NnpuMeHeHus

Hacrosiwmi ctaHgapT pacnpocTpaHsAeTcs Ha CBA3aHHbIE C 6E30MacHOCTLIO 34aHUI U COOPYXKEHWUI CUCTe-
Mbl (aanee — CE3C-cuctembl), annapaTHble cpeacTtBa (ganee — AC) u/wnu nporpammHoe oGecneveHue
(nanee —NO), senatowmeca vyactamm CB3C-cucrembl nMbBo ucnonb3yemMele Ans paspabdortkm CB3C-cucrem
B pamkax obnacrei npumeHenusa FTOCT P 53195.1, TOCT P 53195.2, TOCT P 53195.3 uTOCT P 53195.4.

HacTtosiwuii ctaHaapT npumMeHsieTca COBMECTHO ¢o ctaHaaptamu FOCT P 53195.1, TOCT P 53195.2,
MOCT P 53195.3uFOCT P 53195.4.

Hacrosawumi ctaHaapT ycTaHaBnuBaeT OCHOBHbIE METOAbI/CPeACTBA, UCNONb3YEMbIE A5 BbINONHEHUs Tpe-
©oBaHun NTOCT P 53195.3 n FOCT P 53195.4, u MeToabl OLIEHKM COOTBETCTBUA.

Hacroswwii cTaHaapT coaepuT KpaTkue onucaHusa MeToaos/cpeacts, pekomeHayembix B TOCT P 53195.3
nTOCT P 53195.4 u npumeHsieMbIX Ha PasnuYHbIX CTaausAX XM3HeHHbIX uuknos CB3C-cucrem, ux AC nl10O ana
CHUXXEHUA PUCKOB, @ TaKXkKe CCbINKM HA UCTOUMHUKM C MOJSHbIM ONUCAHUEM STUX METOZI0B/CPEACTB.

n pumMedvyaHne— Moa «MeTO,El,aMI/I/Cpe,D,CTBaMVI» B HacToAWeM CTaHAapTe MNOHUMAaKTCA METOAbI u/vunu
cpefacTsea. B BonblumnHCcTBE METO,ELOB/Cpep,CTB, OMUCaHHbBIX B NMPUNOXEHNAX A, B, B uTl, metog coctouT B NPUMEHEHNN TOro
WK UHOro annapaTHOoro, nporpaMMHOro Unu annapatHo-nporpamMMHOro cpeacrtesa WK CpeacTts, B MPpUMEHEHUU J1OMn-
YeCKUX UNu maTemMaTudeckux AencTBui (KOTOpre BEINOJTHAKTCA C UCNONb30oBaHUEM CpeACTB I/IHq)OpMaTI/IKVI n MatTema-
TI/IKVI). B oTaensHbIX cny4aax paccMaTtpuBaloTcAa MeTodbl UNKU cpeacTBa B YUCTOM BUge.

HacroAwmii cTaHaapT He pacnpocTpaHAeTca Ha 0gMHOYHbIE CBE3C-cucTeMbl, CNOCOOHBIE OCYLLECTBUTD
HeobXxoaMMoe CHMXeHne pucka u Tpebyemas nonHoTa 6e30MacHOCTM KOTOPLIX HUKE CAMOTO HU3KOTO YPOBHS
nonHoTbl 6esonacHoctu (SIL1), onpeaeneHHoro B Tabnuuyax 1 u 2 FOCT P 53195.2. OH He pacnpoCcTpaHaeTca
TaKKe Ha 34aHUS1 U COOPYXEHUS, OCHALLEHHbIE TAKUMU CUCTEMAMM UMW HE UMEIOLLME HUKaKNX CBSA3AHHBIX C
0e30MacHOCTLIO CUCTEM.

2 HopmaTuBHbIe CCbISIKN

B HacTosLLEeM cTaHAapTe MCMOMNb30BaHbI HOPMATWUBHBIE CCbISIKM Ha CreayOLME CTaHaapThI:

FOCT P NCO 9000—2005 CuctemMbl MEHEMKMEHTA KaYecTBa. OCHOBHbIE MOMOXEHNUS M CNOBapb

FOCT P NCO 9001—2008 Cucrtembl MEHEOXKMEHTA kayecTBa. TpeboBaHus

MOCT P MCO 10006—2005 CucremMbl MEHEIKMEHTA KavecTBa. PykOBOACTBO N0 MEHEMXKMEHTY Ka4yecTBa
NpW NPOEKTUPOBAHUU

FOCT P UICO/M3K 16085—2007 MeHemxmeHT pucka. lNpumeHeHue B NpoLeCccax »M3HEHHOTO LKA CUCTEM
1 nporpaMMHOro obecneyveHus

W3paHue ocpmumansHoe



rOCTP 653195.56—2010

MOCT P 51700—2000 CoBMECTUMOCTb TEXHUYECKUX CPEACTB ArieKTpoMarHutHas. TexHunyeckue cpeq-
CTBa, NOAKMIOYAEMblE K CUMMETPUYHBIM NUHUAM. apameTpbl aCUMMETPUU OTHOCUTENbHO 3eMnU. CXeMbl
U3MepeHuii

FOCT P 51904—2002 MporpamMmMHOe 06ecnevyeHne BCTPOEHHbIX cucteM. ObLume TpeboBaHus k pazpaboTke
1 JOKYMEHTUPOBAHMIO

MOCT P 53195.1—2008 BesonacHOCTb (DyHKLMOHANbHAs CBA3aHHbIX C DE30MaCHOCTLIO 34aHNIA U COOPYKE-
HUI cuctem. HYactb 1. OCHOBHbIE NOMNOXEHUSA

FOCT P 53195.2—2008 Be3sonacHOCTb hyHKLMOHANbHas CBA3aHHbIX C 6830MaCHOCTLIO 3AaHNI U COOpYXe-
Hui cuctem. Yactb 2. Obwme TpeboBaHus

MOCT P 53195.3—2009 BeaonacHoCTb (hyHKLMOHANbHAS CBA3aHHbIX C 6E30MaCHOCTLIO 34aHWIA U COOPYXKE-
Hui1 cuctem. Yactb 3. TpeGoBaHus kK cuctemam

FOCT P 53195.4—2010 BesonacHOCTb (PyHKLUMOHANBHAS CBA3aHHbIX C BE30MACHOCTLIO 34aHWIA U COOPYXKE-
HUii cuctem. Yacte 4. TpeboBaHKUs K NPOrpammMHOMY 06eCrneyeHuio

FOCT P M3K 61160—2006 MeHemkMeHT pucka. dopmManbHbIin aHanu3 npoekra

MOCT 27.310—95 HagexHoCTb B TEXHUKE. AHAnNU3 BUAOB, NOCNeACTBUA U KPUTUYHOCTM OTKa3oB. OCHOB-
Hbl€ MONOXEHUA

MOCT 13661—92 COBMECTUMOCTb TEXHUYECKMX CPEACTB aeKTpoMarHuTHas. MaccueHble noMexonosas-
naowme UneTPbl M ANemMeHTbl. MeToabl \3aMepeHusi BHOCMMOTO 3aTyxaHus

MOCT 16962.2—90 Usgenua anekTpoTexHuyeckne. Metoabl MCMbITAHUIA HA CTOWKOCTb K MEXaHUYE CKUM
BHELLUHWUM BO34ENCTBYOLLUMM dhakTopam

MOCT 30382—95 CoBMECTMMOCTb TEXHUYECKMX CPEACTB dNeKTpoMarHuTHas. [jpoccenu nomexonoaasns-
owme. ObLune TeXHUYECKne yCnoBus

MpumMmedyaHue—pn NONL3OBaHUN HACTOSLMM CTaHAAPTOM LienecoobpasHo NpoBepUTh AeiCTBUE CCbINOY-
HbIX CTaHAapTOB B MHpOPMaLMOHHOW cucTeMe obLero nonb3oBaHna — Ha oduLuansHoM cainte depepanbHOro areHT-
CTBa N0 TEXHUYECKOMY PerynupoBaHuio U MeTpPosiorni B ceT MIHTEpPHET UNK NO eXerogHo u3aasaeMoMy UHPOPMaLMOH-
HOMY Yyka3aTento «HaluoHaneHsle CTaHAapThI», KOTOPLIA onyGnuKkoBaH No COCTOSIHUIO Ha 1 SHBapS TeKyLero roga, U no
COOTBETCTBYIOLLMM €XEMECSHHO U3LaBaeMbIM MHOPMALMOHHLIM YKasaTernsMm, onybrmkoBaHHbIM B TekyLlem roay. Ecnu
CCBIMOYHBIA CTaHAApT 3aMeHeH (M3MEeHeH), TO NpU NOoNb30BaHWKM HACTOSLLUMM CTaHAApPTOM crieflyeT pyKOBOACTBOBATLCA
3aMeHSIOWMUM  (M3MeHEHHBIM) CTaHAapTOM. ECNU CChINOYHbIH CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NONOXeHWe, B KOTO-
pOM flaHa CChifika Ha Hero, MPUMEHSIETCA B YacTu, He 3aTparuBatowweit 3Ty CCbInkKy.

3 TepmuHBI U onpepeneHus

B HacToAWeM cTaHaapTe npuMeHeHbl TepMuHbl No FOCT P 53195.1, TOCT P 53195.2, TOCT P 53195.3 u
FOCT P 53195.4, a Takoke NpuBEAEHHbIE HUXKE TEPMUHBI C ONPEAENEHNAMM.

3.1 aHTMBaneHTHbIe curhanbl (antivalent signals): [la curiana ¢ 04MHaKOBbLIM MH(OPMALIMOHHBIM
cogepaHueM, nepeaasaeMble No KaHanam CBsi3v B UHBEPCHOW (hopme (aHanorosble curHansl — B NpoTuBodase,
LM poBbIe curHansl — ¢ uieepcueit 0 B 1 unu HaobopoT).

3.2 KOHCTaHTHaA HeucnpaBHOCTDb (Stuck-at fault): HeucnpaBHOCTb annapaTHOro cpeacTsa, BhI3BaHHAA
nepexoaoM 35IeMEHTA YCTPOWCTBA B O4HO U3 HEU3MEHAEMbIX COCTOSIHUIA, HAanpUMEP, NPU «3arMNaHnNy KOHTaKTOB
pene.

3.3 koHCTaHTHbIN oTKa3 (stuck-at failure): OTka3 annapaTHoro cpeacrea u/unu nporpaMMHoro obecneve-
HUSA, NPUBOAALLMIA K Nepexoay annapaTtHoOro cpeacTea B 04HO U3 HEU3MEHSAEMbIX COCTOSAHUIN W/WUAK BblAaYe Ha
BbIXOA € HEU3MEHAEMbIX AAHHBLIX UMK HEU3MEHAEMOIN KOMaHABI.

3.4 nocteneHHbIN oTka3 (drift failure): OTka3 annapaTHOro cpeacTBa U3-3a NOCTENEHHOTO BbIX0Aa ero
XapakTepucTuK 3a oMnyCTUMbIE Npeaenb.

3.5 camoycTpaHsaowminca ortkas (transient failure): Otka3s, 06ycnoBneHHbI NepexoaHbIMU NPOLIECCAMMU,
YCTPaHSAIOLLMICA NO UX 3aBEPLUEHUMN.

3.6 ycnoBHas TpeBora (conditional alarm): CoctosiHue, 6nmskoe K TPEBOXHOMY, HO €Llle HE BreKyllee
OnacHbIX NOCnNeacTBUM.

MpuMeyaHue — TepMuH oTHocuTcs kK CB3C-crucTemMam, B KOTOPLIX MPEAYCMOTPEHO CTYNEHYATOE pearupoea-
HWE Ha MOCTEMNeHHO pa3BUBaIOLMECS TPEBOXHbIE COBLITUA.

3.7 ypesBbIvariHoe gencreue (emergency action): [leicteue, TpedytoLee BbIMONHEHUS NPU BO3HUKHO-
BEHUM YpE3BbIHARHOM CUTYaLUMW ANS CHUKEHUSI PUCKa NPUHMUHEHUs Bpeaa.

2
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4 0603HaYeHUs1 U COKpaleHusA

B HacTosWeM cTaHaapTe NPUHATLI cneayolme 0603HaYEHNA U COKPALLEHUS:

AC — annapartHoe(ble) cpeacTso(a);

E/E/PE — arnekTpuyeckui(as, oe), INEKTPOHHbIN(asA, 0e), nporpammMupyemblii(as, 0e) INEKTPOH-
Hbll(as1, 0€) — B OTHOLLEHMM MOAYTIS1, yCTPOMCTBA UMW CUCTEMBI;

nc — wHTerpanbHas(ble) Mukpocxema(bl);

o3y — onepaTuBHOE 3anoMMHaloLLee yCTPOMCTBO (YCTPOWCTBO NAMSITU C NPOU3BOSIbHBIM [IOCTYMOM);

OKC — OO6LEepoCCHiiCKuiA KnaccuukaTop CTaHAAPTOB;

nay — NOCTOSIHHOE 3aMoMMHaloLLEee YCTPOWUCTBO;

MK — NporpaMMM1pyemMblii TIOrM4eCKUM KOHTPONNep;

no — nporpaMMHOe obecneyeHue;

nnay — nepenporpamMmmmMpyeMoe noCTosIHHOE 3anoMUHaloLLIee YCTPOICTBO;

CAINP — cucTema aBToMarusMpoBaHHOIO NPOEKTUPOBaHWSA;

CB3C-cucteMa — cucTeMa, cBsisaHHasi ¢ 6e30nacHOCTLIO 3JaHUI U COOPY>KEHUI;

YO — ynpasnsiemoe 060pyA0BaHUE;

ADA — A3bIK NPOrpPaMMMUPOBaHKUA AN BCTPauBaeMbIX CUCTEM, paspaboTaHHbivi B 1979—1980 rogax
B CLLUA n Ha3BaHHbIN B 4eCTb Aabl J1aBnauc;

ADT — o0603HayeHne aaHHbIX abcTpakTHOro Tuna (OT aHrn. abstract data type);

CCS — HauMeHOoBaHWe MeToaa/cpeacTBa pacyeTa COEAUHAIIOLLMXCA cucTtem (OT aHrn. calculus of
communicating system);

CHAZOP — HauMMeHOBaHWe meToaa/cpeacTaa obecneueHus 6e3onacHOCTU u paboToCNOCOBHOCTU CUCTEM
ynpasneHus (0T aHrn. control hazards operability);

CHAZOPs — HauMEHOBaHWe MeToAa/cpeacTaa aHanusa 6e30nacHOCTM paboTbl KOMMBLIOTEPOB (OT aHrm.
computer hazardous operation analysis);

CIRCAL — HauMeHOBaHWe MeTofa/cpeacTea pacyeTa Kputnyeckux uenen (ot aHrn. circuit calculus);

CORE — HaMMEHOBaHNe METOAA/CPeCTBA BLIPAXEHMS KOHTPONUPYEMbIX TpeGoBaHuii (OT aHrmn. controlled
requirements expression);

CRC — UMKNMYECKUI U3OLITOYHBIN KOA KOppeKuun owmbok (oT aurn. cyclic redandency check);

CSP — HaMMeHOBaHWe MeToAa/cpeacTBa ONUCaAHMA NOCNeaoBaTENbHbLIX KOMMYHUKALMOHHBLIX MPOo-
ueccos (0T aHrn. communicating sequential processes);

EDC — KoA 0BHapy>XeHus/KoppekLun OLLINBOK;

E/E/PES — MEeXayHapoAHOE HAaUMEHOBAaHWE 3NEeKTPUYECKOW, ANEKTPOHHON, NPOrPaMMUPYEMOI SNEKT POH-
HOW CBSA3aHHON C 6830MacHOCTbLIO CUCTEMBI;

FMEA — o603HauyeHne npoueaypbl aHanu3a Tuna oTkasa u ero nocneactaun (0T aHrn. procedure for
failure mode and effects analysis);

FTA — MEeTO/l aHanu3a Ha OCHOBE JiepeBa OTKa30B (0T aHrn. fault tree analysis);

HAZOP — HaumMeHOBaHWe MeToaa/cpeacTBa aHanu3a 6e30nacHOCTU U paboTocnocOGHOCTU (OT aHr.
hazard and operability);

HOL — HauMMeHOBaHWe A3bIKa NIOTUKM BbICLLIETO Nopsaka (0T aHurn. higher-order logic);

INMOS — HaMMEHOBAHWE aHITIMICKON (PMPMbI, CNeUManu3upyowWwencsa Ha NPoM3BoOACTBE TPAHCNbIO-
Tepos;

JSD — HaMMeHOBaHWe CTPYKTYPHOro MeToZa pa3paboTku NPorpamMMHbIX cuctem [hkekcoHa (OT aHrn.
Jackson structured development);

LCSAJ — o0603HaYeHne nocneaoBaTenbHOCTU NIMHEWHOrO KOAa U Nepexoaa, NPUMEHAEMON NpU TECTU-
posanuu MO (ot aHrn. linear code sequence and jump);

LOTOS — HaUMEeHOBaHMeE A3blKa ANst ONUCaHMA cneuncukaumn, ynopsiaoyeHHbIX BO BpEMEHHOW obnac-
Tu (ot aHrn. language for temporal ordering specification);

MASCOT — HauMeHOBaHUEe MOAYMNbLHOTO MoAXoAa K MPOEKTUPOBAHUIO, paboTe U TECTUPOBAHMIO MPO-
rpammHoro obecneyeHus (ot aHrn. modular approach to software construction, operation and
test);

MCDC — 0603HayeHne oxBaTa peLueHust MoaNULIMPOBaHHBIMU YCIOBUSIMK (OT aHr. modified condition
decision coverage);

MTBF — o0603HaveHue cpeagHero BpemeHu HapaboTku Ha 0Tka3s (0T aHrn. mean time between failures);

oBJ — HaMMEHOBAaHME A3bIKa A anredpanveckoro onucaHns cneyudmnkaumni;
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OCCAM — A3bIK NapannenbLHOro NporpamMMUpPOBAHUA BLICOKOTO YPOBHS, UCNOMb3YEeMbli AN TPaHCMNbIO-
Tepos;

oMT — 0603Ha4YeHne MeToa0MNoOrMKU 06BLEKTHOrO MoAENUMPOBaHUA (0T aHrn. object modeling technique);

PE — MexayHapogHoe 0603HauYeHMe «NporpaMMUpyeMblii(as,oe) aNeKTPOHHLIN(an,0e)» — B OTHO-
LLIEHWMU MOAYIIS1, YCTPOINCTBA UIU CUCTEMDI;

PROM — HauMeHOBaHWEe NPOrpamMMMpPyEMOro NOCTOSTHHOTO 3aNOMUHAIOLLIETO YCTPOICTBA;

RAID — HauMeHOBaHWe CUCTEMbI OpraHu3aLmm 30bITOYHOro Maccuea NAMATH C NICNOMb30OBAHMEM He-
[0oporMx HakonuTenei Ha auckax (ot aHrn. redundant array of inexpensive disks);

RAM — 0003Ha4YeHne 3anoMMHAIOLLIEr0 YCTPOWCTBA C NPOU3BOSIbHBLIM AOCTYMOM;

ROM — 0603HauYeHne NOCTOSIHHOIO 3aNOMUHaIOLLIEr0 YCTPOWCTBA;

SA/SD — 0003Ha4YeHNEe METOAA CTPYKTYPHOrO MPOEKTUPOBAHUS NMPOrPAMMHBLIX CUCTEM Ha OCHOBE
CTPYKTYPHOTIO aHanu3a (ot aHrn. structured analysis/structured design);

SADT — HaumeHoBaHWe MeTojaa/cpeacTBa CTPYKTYPHOTO aHanms3a v NpPOeKTUPOBaHUA (OT aHri.
structured analysis and design technique);

SDL — HauWMeHOBaHMWe A3blka onucaHuil u cneumdpmkaumin (Ot aHrn. specification-and-description
language);

SIL — MexayHapoaHoe 0003HayeHue YpOBHSI NONHOTHI GesonacHocTu (OT aHrn. safety integrity
level);

SOM — HaMMeHoBaHue TexHonormm An-Bu-3m ANA KOMNOHEHTHBLIX apxXMTEKTyp (OT aHrn. system
object model);

VDM — HauMeHOBaHWe OHOTO U3 METOAOB Pa3pabOoTKN KOMMbLIOTEPHBLIX CUCTEM Ha OCHOBE POpMarnb-
HOrO A3bIKA;

VDM++ — HaMMEHOBaHME pacLLMpPeHHON Bepcun metoga VDM;

VDM-SL — o6o03HauyeHne chopManbHOro sisblka AnA ONUCaHUA cneumdukaLmii, paspabarbiBaeMbIX C UC-
nonb3oBaHnem metoga VDM,

XOR — 0603HaueHne norm4eckon onepaummn «uckniovatowee Uy,

4 — 0003Ha4YeHne HOTaLWM si3bIKa AN ONUCAHUSA cneumdukauuin NocneaoBaTeribHbIX CUCTEM.

5 MepbI (meTOoabl/cpeacTBa) NO CHMKEHUIO pUCKa

5.1.1 OCHOBHbIMW MEpPaMMW NO CHUXEHMIO PUCKA ABNSAIOTCA:

- KOHTpPONb cny4valiHbix oTka3oB AC E/E/PE CB3C-cucrem;

- UCKITIOYEHNE CUCTEMATUYECKUX OTKA30B Ha PA3NUYHbIX CTaAUSX XM3HEHHbIX uuknos CB3C-cucrem;

- METOAbI/CPEACTBA, peanu3yeMble Ha PasnMYHbIX 3Tanax CTaaui XXM3HEHHOrO LMKna Ana AOCTUXEHUA NON-
HOTbI 6e3onacHocTn CB3C MO.

5.1.2 MeToabl/cpeactaa Ana KOHTPoONA cnyvarHbix otkasos AC E/E/PE CB3C-cucrtem, ux kpatkoe onuca-
HUE, a TaKKE CCbINKMU HA UCTOYHMKMN C MOSNHLIM ONUCAHWEM NPUBEAEHbI B MPUMNOXEHNUM A.

5.1.3 MeToabl/cpeacraa ans UCKIIOYEHNA CUCTEMATUYECKUX OTKA30B HA PasNNYHbIX CTAAUSAX XXU3HEHHbIX
umknos CB3C-cucteMm, Ux kpaTkue ONMUCaHUA, a TaloKe CCbINKM HA UCTOUYHUKK C NOSHbIM ONMUCAaHUEM NPUBEAEHbI
B NPUIOXeHUU b.

5.1.4 MeTogbl/cpeactaa Ans AOCTMXKEHUS NONHOTLI 6e3onacHocTu CB3C MO, peann3yeMble Ha pasnuyHbIX
aTanax cragui XnM3HeHHoro uukna Mo, ux kpaTtkoe onucaHue, a TakkKe CCbINIKM Ha UCTOYHMKM C MOJSTHBIM ONUCAHK-
€M NPVBEAEHbI B NPUNOXEHUU B.

6 Metoabl OLEHKHN

6.1 MeToabl oLeHku pyHKLUMoHanbHo 6esonacHoctn CBE3C MO, nx kpaTkoe onucaHue, a TakKe CCbINKU Ha
WCTOYHMUKM C MOSHbIM ONMcaHueM npuBeaeHbl B pasaerne B.6 npunoxxeHus B.

6.2 MeToabl OLIEHKM NMONHOThLI 6830MAaCHOCTU NPEABaAPUTESILHO paspaboTaHHbIX MPOrPaMMHbLIX CPEACTB, Npu-
MeHsieMblix anst CB3C-cucrtem, oCHoBaHHbIE Ha BEPOATHOCTHOM MoAxoae, NpuBeAeHbl B NpunoxeHuu I
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MpunoxexHue A
(cnpaBouHoE)

MeTtoabl u cpeacTBa ans E/E/PE CB3C-cuctem: KOHTPONb CNyYanHbIX
oTtka3oB AC (cm.TOCT P 53195.3)

MpuMedyaHue —MeToabl/cpefcTBa, NpeAcTaBieHHblE B HACTOSILLEM MPUMOXEHUW, He SBMAKOTCA ucHepnbl-
BaroLmmu. AnnapaTHble cpefctBa E/E/PE CB3C-cucTeM WHTEHCUBHO pasBUBaKOTCHA, U METOALI U cpefcTBa BbIcTpo
coBeplLUeHCTBYIOTCA. [1pu BbIOOpe KOHKPETHBIX METOL0B/CPEeACTB CrnefyeT OPUEHTUPOBATLCS, B NEPBYIO oYepelb, Ha
CTaHfapTU3oBaHHble MeToAbI/cpeacTBa. B cnyyae npuMeHeHns HOBLIX METOAOB/CPEACTB BCerfa crnefyer hopmMuposath
U COXpaHsATb JoKasaTeNbCTBEHHbIE MaTtepuarnbl, JEMOHCTPUPYOLLME 3DEKTUBHOCTL NPUMEHAEMbBIX METOA0B/CPEAcTB
no cpaBHEHWUO ¢ MeToAamu/cpeacTBamu, NpuBeAeHHLIMU B HacTOSLLEM MPUMOXEHUN.

A.1 dneKkTpnyeckue cucteMbl U KOMNOHEHThI

MobanbHas Lenb: ynpasneHne oTkazamu B 3IEKTPOMEXaHUYECKUX KOMMOHEeHTaX.
A.1.1 OTKa3bl, OGHapyXMBaeMble MOHUTOPUHIOM B peX1Me C BHELUHUM YN paBlieHneM (OH-naviH)

MpumeyvaHune —HaatoT MmeTog/cpencTBo AaHa cebinka B FTOCT P 53195.3 (Tabnuupsl A2, A3, A7nA14—A19).

Llenb: oBHapyXeHUWe 0TKa30B NyTeM KoHTponsa noeegerHus E/E/PE CB3C-cuctem B npouecce HopMarnsHOro gyH-
KLMOHMUpOBaHUsA ynpasnseMoro o6opyaoBaHus (YO) B pexuMe C BHELUHUM yrpaBreHnem (oH-naiH).

OnwvcaHue: Npu onpeaeneHHbIX YCNoBUAX oTkasbl MOryT BbiTh 0BHapyXeHbl ¢ MOMOLLBI MHGbopMaLMK o noBeje-
HUM YO BO BpeMeHU. Hampumep, ecnu KoMMyTaTop, KOTOpbIi siBnseTes YacToto E/E/PE CBE3C-cuctemsl, HopmarbHo
aKTUBU3NPYETCH CO CTOPOHLI YO 1 ecnv Npu 9TOM KOMMYTATOP He U3MEHSIeT CBOe COCTOsiHME B Npearnonaraemoe Bpems,
TO OTKa3 MOXeT ObiTe 0BGHapyxeH. OGbIMHBIMI CMOcO6aMU HEBO3SMOXKHO NOKann3oBaTh Takoh OTKas.

A.1.2 MOHUTOPUHT peneiiHbiX KOHTaKTOB

MpuMeyaHune — Ha sToT MeTOA/CPeACTBO AaHa cebinka B FOCT P 53195.3 (Tabnuubl A.2 n A.15).

Llens: oBHapyxeHe oTKasoB penedHbiX KOHTAKTOB, HanpuMep, M3-3a CBapku («3anunaHusy).

OnucaHue: akTUBU3NPYeMble KOHTaKTHble perne (MU nepeknioyaeMble KOHTaKThl B pefie) NPOeKTUPYoT Takum
06pa3oM, YToBbI X NOBOAKN KOHTAKTOB BbINK MeXaHUYEeCKM XKECTKO CBA3aHbl Mexay coboit. [MycTb uMetoTca aBa Habopa
nepeknoYaeMblx KOHTakToB a u b (pucyHok A.1). Ecnu HopManbHO pasoMKHYTHI KOHTAKT b okasancs npuBapeHHbIM
(«3aNUNWKUM»), TO HOPMArbHO 3aMKHYTBIA KOHTaKT @ He MOXeET 3aMKHyTbCsl Npu obecTounsaHun o6MoTkM pene. Cnego-
BaTeNbHO, KOHTPOSb 3aMblkaHUsl HOPMAaSIbHO 3aMKHYTOrO KOHTaKTa @ Npu 06ecTouyeHHo! 0BMOTKe perie MOXeT BbiTb
UCNONb30BaH ANSA yKasaHWs TOro, YTO HOPMAaNbHO PA3OMKHYTHIA KOHTaKT b AeCTBUTENLHO PasoMKHYT. OTKas 3aMblka-
HUA HOPManbHO 3aMblKaeMOro KOHTaKTa @ yKasblBaeT Ha oTKa3s KoHTakTa b. Takum obpa3oM, CXema KOHTPONnsa [oMmkHa
oBecneunBaTb HaAEXHOE OTKIIOYEHUE UMK 0BecrneYnBaTh NPOJOIIKEHUE OTKIIOYEHUA NpU NtoBoM ynpasnexun o6opy-
AOBaHUA KOHTaKTOM b.

| 84 Ynpasnexue

[ L YnpaBneHue

— Iib ~~ MonuTopuHr I'b_ W ~~ MoHuTopuHr

e R —™

PucyHok A.1 — KoHTakTbl pene

A.1.3 Komnapartop
MpuMeuyaHUe — Ha sToT METOA/CPEACTBO AaHa ccbinka B FOCT P 53195.3 (tabnuubl A.2 —A4).

Llenb: BoaMoxHO Gonee paHHee oBHapyxXeHWe (He 0AHOBpPEeMEeHHOe) OTKa3oB B He3aBUCUMOM MoAyne obpabot-
KM MNK B KOMNapaTope.

OnucaHwe: cUrHanbl He3aBUCUMBIX Moaynei o6paboTku (NpoLeccopoB) CUrHanoB CPaBHUBAOTCA LMKIMYECKU
UMK HenpepbIBHO KoMnapatopoM AC. CaM KOMMapaTop MOXET GbiTh BHELUHe TEeCTMpyeMbiM, UK B HEM MOXeT GbiTb
UCMONb30BaHa CaMOKOHTponupylowas TexHomnorus. O6HapyxuBaeMble pasnuyus B noBeAeHUN mogynei obpaboTku
MCnonb3ylTcA Kak cooblyeHnst 06 oTkasax.
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Ha pucyHke A.2 nokasaHa cxeMa KomnapaTtopa B ABYXKaHanbHOW cucteme.

l Bxoa 1 Bxopg 2 l
Kanan 1 Kanan 2
> Komnapartop -

”Buxon 1 1 Boixog 2
\j

PucyHok A.2 — KoMnapaTop B ABYXKaHanbHOI cucteme

Ha pucyHke A.3 nokasaHa cxeMa KomMnapaTopa B OfJHOKaHanbHOW cUcTeMme, pearnusyemas C UCNorib3oBaHUEM
MO. CnoxHasa obpaboTka ocyLecTBNAETCA ¢ NOMOLLLIO 1BYX He3aBUCUMbIX HAaOOPOB AaHHBLIX U NPUKNAAHLIX NPOrpaMMm.
MockonbKy cyllecTByeT Tonbko oaguH 6nok o6pabotku, ABoitHasA o6paboTka NPoU3BOAUTCSH MOCNE[OBaTENLHO B UHTEp-
Banax speMeHu T1, T2, nokasaHHbIX Ha pUCYHKe. He3aBUCUMbIE BbIXOAHbIE pesynbraThl NPOBepATCSA NPOorpaMMHbIM
KoMnapaTopoM B MHTepBare BpemeHn T3. [Mpu nNpUMeHeHWU ABYX pasnUYHbIX MPUKNAgHbIX NporpaMMm AoCTUraeTcsi
BbICOKWIA [juana3oH oxsaTa OTKa3oB.

Bxoa 2 | Mpuknagnas
nporpamma 2 | Boixoa 2

Komnaparop m
BXOD, 1 anIK.I'IaﬂHaH Bblxon 1 >
nporpamma 1
T1 T2 73 t

PucyHok A.3 — KomnapaTtop ofHOKaHaneHOW cucTtemsl, peanuayemslii ¢ nomotysto MO

A.1.4 Cxema rornocoBaH1si NO MaXXopUTapHOMY NMPUHLIUNY
MpumeyaHune —Ha atoT meToa/cpeAcTBo faHa cceinka B FTOCT P 53195.3 (Tabnuuysl A2 — A 4).

Llenb: oBHapyxeH1e U MackupoBaHue 0TKA30B MO MEHblUel Mepe B O4HOM U3 Tpex kaHanos AC.

OnucaHue: ANA oBHapyXeHWs U MackupoBaHWUS OTKA30B NMPUMEHSIIOT MOAYMb FONOCOBaHWS, UCNONbL3YOWWUA Ma-
XopuTapHbelid npuHuun (2 13 3, 3 3 3 unu m u3 n). Ana paboTbl cxeMbl rofocoBaHUss MOXeT GbiTb UCMOMb30BAHO
BHelLLIHee TeCTUpOBaHWe UMW B caMOW cXeme MOryT OblTb WCMOMb30BaHbl CAMOKOHTPONMUPYHOLUME TexHomnoruu. Cxema
ronocoBaHns Nno MaXopuTapHOMy MpUHLMMY Nnoka3aHa Ha pucyHke A.4.

Kanan 1 Kanan 2 Kanan n

Y Y Y

MOﬂy.I'II: ronocoBaHus

* Bbixon

PucyHok A.4 — [onocoBaHWe No MaXKopuUTapHOMY MPUHLMNY

MNoapo6Hoe onucaHue MmeToaal/cpeacTBa npuBeaeHo B [1].
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A.1.5 OTcyTcTBME aneKTponnTaHuA
MpuMeyaHue — Ha aToT MeToa/cpeAcTBO AaHa ceblfika B TOCT P 53195.3 (Tabnuusl A2, A9, A.14 1 A.15).

Llent: BeiNonHeHWe yHKLMM 6e30MacHOCTW NpU BBIKMIOYEHUNA UK NOoTepe SreKTponUTaHus.

OnucaHune: dyHKUMA 6e30nacHOCTU BLIMOMHAETCH, €CMU  KOHTaKTbl pa3oMKHYTHl U TOK He nocTynaeT B AC.
Hanpumep, npu ucnonb3oBaHMKU TOPMO30B AN OCTAHOBa OMacHOro BpalleHUs gBuUratens TOpMo3a OTMyCcKaroTCA 3ambl-
Karowumu koHTaktamu B CB3C-cucteMax u BKIOYaTCA pa3MblKatoLMMN KOHTaKTamu.

Bonee nogpobHoe onucaHne gaHHoro metoga/cpeAcTBa nNpuBefeHo B [2].

A.2 SneKTpoHUKa

MobanbHasn uenb: yrnpaeneHWe oTKazamy B TPaAH3UCTOPHBIX KOMMOHEHTaX.
A.2.1 TecTupoBaHue c UCNONb30BaHNeM U3ObITOUYHbIX AC

MpuMmedvaHune — Ha 3ToT MeTog/cpeactBo AaHa ccbinka B TOCT P 53195.3 (Tabnuusl A3, A.16, A.17
n A.19).

Llenb: oBHapyeHne oTKa3oB C WCNOSb30BaHUEM U3BbITOYHBLIX AC, TO €CTb C UCMONb30BaHWEM AONOMHUTENbHBIX
AC, He TpebytoLumxcs Ans peanusauny BelMofHAEMbIX YHKLUA.

Onucanue: n3bbiTouHble AC MoryT 6bITb MCMOMb30BaHbI 415 TECTUPOBAHKUS MPW COOTBETCTBYIOWEH YacToTe 3anpo-
COB K 3afaHHblM yHKUMAM Be3zonacHocTW. Takoi noaxof obbi4HO TpebyeTcsa AN peanvaayun NOAOXeHUA nogpasge-
na A.1.1 unn A.2.2 HacTosILLero NPUMoXeHUs.

PasnnyHble BapuaHTbl METOA0B/CPEACTB TECTUPOBAHMWSA C UCNOSb30BaHMEM U3bbIToUHBEIX AC onucaHsl B [3 —5, 6].

A.2.2 iluHaMnuyeckue NpuUHUUNBI

MpumevyaHune — Ha aToT MeToa/cpeAcTBO AaHa cebinka B FTOCT P 53195.3 (Tabnmya A.3).

Llenb: obHapyxeHue CTaTUYECKUX OTKa3oB NyTeM JUHaMuyeckoh obpaboTkm curHanos.

Onucanune: gns obHapyXeHUs cTaTUYeCKMX OTKa30B B KOMIMOHEHTaX UCNONb3yeTCA NPUHYAUTENbHOE U3MEHEeHUe
napameTpoOB CTOPOHHUX CTaTUYECKUX CUIHAMOB (FreHepMpyeMblX BHELUHUMU U BHYTPEHHUMU UCTOYHMKAMK). DTOT METO]
YacTo NPUMEHSIOT B OTHOLUEHWW SNEKTPOMEXaHNYECKUX KOMMNOHEHTOB.

Bonee nogpobHoe onucaHue meToaa npuBegeHo B [7].

A.2.3 CtaHAapTHbIN TECTOBbIN NOPT AOCTYNAa U CTPYKTYpa rPaHNYHOIo CKaHUPOBaHUA

MpumMmedaHue — Ha aToT MeToa/cpeacTBo AaHa ccbinka B FOCT P 53195.3 (Tabnuypl A.3, A.16 n A.19).

Llenb: ynpaeneHne v HabnogeHne 3a NPOUCXOAALMM Ha KaXAOM KOHTaKTe WHTerpanbHoi cxembl (UC).

OnucaHWe: TeCcTUPOBaHUE MNYTEM TIpaHUYHOrO CKaHUPOBAHUA nNpeAcTaBnsAeT cobol meTod nocTtpoeHus UC,
KOTOPLI/ NOBLILLAET ee CNOCOBHOCTL K TECTUPYEMOCTH, paspelas npobnemy AOCTyNa K BHYTPEHHUM TOYKaM TecTupye-
MOW cxeMmbl. B TUNUYHOR ckaHMpyeMoi no rpaHuyaM UC, coaepxallyeit BHYTPEHHUE NOMMYECKNE CXEMBI, a TakKe BXO[-
Hble U BbIXOAHLIe Bydeptl, MeXAy BHYTPEHHUMM NOrudeckuMmn cxemamu agpa UC n BxogHeiMu/BbIxogHbIMKU Bydepamu
pasMellaloT Kackaj CABWrOBOro perucrpa, rpaHudawunii ¢ koHTaktamn UC. Kaxablil kackaa CABUroBOro perucrpa
HaxoAWuTCHA B AYelKe FPaHUYHOro CKaHUpoBaHWA. S4eiika rpaHUYHOro CKaHWPOBAHUA NO3BONAET OCYLWECTBNATL KOHT-
ponb 1 HabnogaTe 3a NPOUCXOASALLMM Ha KaXZOM BXOAHOM W BBIXOAHOM KOHTakTe UC 4epes cTaHfapTHLIA TeCTOBLINA
nopT gocTyna. TecTUpoBaHWe BHYTPEHHUX Norndeckux cxem NC BEINONHAETCA NyTEM OTASNEHUA pasMeLeHHbIX Ha KpU-
cranne (4Yune) BHYTPEHHUX NIOMNYECKUX CXEM OT BXOLHbIX CUrHanoB, Nony4YaeMblX OT OKPY>KatoLwnxX KOMNOHEHTOB, U nNocre-
JYHoLLero BeINONHEHWS BHYTPEHHEro camoTeCcTMpoBaHUsA. OTU TECTbl MOryT 6bITb UCNONB30BaHbI ANSA 0OHapYXeHUS oTKa-
308 B LC.

Bonee nogpobHoe onucaHue aToro MeToga/cpeacTsa npusegeHo B [8 — 10].

A.2.4 OTkasoycToinunBoe obopyaoBaHue

MpumMeyvyaHwne — Ha aToT MeToa/cpefcTBO AaHa cebinka B FOCT P 53195.3 (tabnuya A.3).

Llenb: nepesog cuctemel B 6eaonacHoe cOCTOSHUE B Cry4ae MosiBNIEHUs OTKa30B.

OnucaHuWe: B annapaTHO peann3oBaHHbIX CUCTEMaX CHATAETCS, YTO YCTPocTBO paboTaeT 0TKa3o0yCTONYUBO, ecnu:

- onpefeneHHbLIN Habop OTKa30B NpUBOAUT K ©6€30NacHOMY COCTOSHUIO;

- OTKa3bl 0BHapyXuBatoTCs.

TIPUMEP — K onpedeneHHOMy Habopy omKa308 MO2ym OmHOCUMLCH KOHCMmaHmHble omKa3bl muna «ob-
pbie», KopomKue 3aMbIKaHUs1 éHYmpu u Mex3y KOMITOHeHmamu, a maioke Ha coeOUHeHUsX.

Bonee nogpobHoe onucaHue faHHoro MeTofal/cpeacTsa npuseaeHo B [11 — 13].
A.2.5 N36bITOYHbIN KOHTPONb

MpumMeyvyaHune — Ha aToT MeToa/cpeAcTBo AaHa cebinka B FOCT P 53195.3 (tabnuuya A.3).

Llenb: oBHapyXeHWe OTKa3oB MyTeM CO3LaHWsi HECKONMbKUX PYHKLUMOHANBHBIX MOZYMed, KOHTPONs noBegeHus
KaXk[oro U3 HUX AN OBHapyXeHWs OTKa3oB M MOCHefyloLlero WHULMUPpOoBaHUsS nepexoja B Ge3onacHoe COCTOSHUE
npu oGHapPYyKEHUU KaKoro-MGo HECOOTBETCTBUSA B MOBEAEHWUU.
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OnucaHue: gyHKUMA Ge3onacHOCTU BLINOMHASTCA NO MeHblUeld Mepe ABYyMs KaHanamu AC. Bbixoabl aTuX KaHa-
JI0B KOHTpOnupytoTcs. Ecnn BbIXOAHbBIE CUMrHasbl BCEX KaHarnoB He MAEHTUYHBI, TO 8TO CNYXWT NpU3HaKom oTkasa, M
UHULMUpPYeTCA nepexos B 6e3onacHoe COCTOsIHUE.

Bonee nogpobHoe onucaHue BapuaHTOB AaHHOro meTofal/cpeacTea rnpueefeHo B [13—15].

A.2.6 dneKTpuyecKkue/aneKTpoHHbIe KOMMOHEHTLI C aBTOMaTUYeCKON NpoBepKoi

MpuMeyaHUe — Ha aToT MeToa/cpefcTBo faHa cebinka B TOCT P 53195.3 (Tabnuua A.3).

Lienb: obHapyxeHWe OTKa3oB MyTEM MepuoanvecKoi NpoBepkn OyHKLMM Be3onacHoCTy.

OnucaHue: AC TecTupytoTca 4O 3anycka npolecca 1 3aTeM TeCTUPYIOTCA MOBTOPHO Yepes onpeaerneHHble HTep-
Basnkl. YO npogonxaer paboTy TOMbKO NpW YCNOBUM YCMELLHOro NPOXOXAEHUs Kaxgoro TecTa.

MoapobHoe onuncaHue faHHOro mMeTofal/cpefcrea npusegeHo B [16].

A.2.7 TeKyLwimii KOHTPONb aHaNIOroBbIX CUrHaNoB

MpuMeyaHue — Ha aToT MeToa/cpeacTBo AaHa cceinka B FTOCT P 53195.3 (Tabnuubl A.3 1 A.14).

Llenb: noBbILeHWe YBEPEHHOCTU B peaynsTaTax W3MepeHUs curHarnos.

OnucaHue: B cny4ae, Koraga OTkItodeHue wnu BesonacHele COCTOAHUS MPEACTaBNATCH YPOBHAMU aHanoroBbiX
CUrHanoB, 0OBIYHO KOHTPOMPYIOT YCTOWUMBOCTL YPOBHSA 3TOro curHana. 31oT MeTof obecneynBaeT HenpepbIBHbLIA KOH-
TPOnb W BLICOKYIO CTEMNEHb JOBEPUTENBHOCTU B NEpefaTymKe, CHUXaET YacToTy HeoBXo4MMOro TeCTMpoBaHUa yHKLWUK
YyBCTBWUTENBHOCTU NepegaTtyuka. [ofobHoe TecTMpoBaHue TakKke MOXET ObiTb MPUMEHEHO K BHELWHUM UHTepdeiicam,
Hanpumep LUMQpPOBbLIM NIMHUAM CBA3MN.

Bonee nogpobHoe onucaHne aaHHoro MeTofa/cpefcTea npusegero B [17, 18].

A.2.8 CHMeHNe HOMUHANbHbIX XapaKTepPUCTUK

Llenb: nosbilleHne HagexHocT paboTel koMNoHeHToB AC.

OnucaHne: NocTpoeHne cucTemMbl BelbupatoT Taknum obpasom, YTo6bl KomnoHeHTel AC paboTanu Ha HOMUHanb-
HbIX YPOBHSAX Harpy3oK W UHbIX XapakTepUCTUK, HUXKE MaKCUMaribHO YCTaHOBNEHHBIX ANS HUX TEXHUYECKUX XapaKTepuc-
TUK. CHWKEeHWe YpOBHA HOMWHamMbHBIX Harpysok U XapakTepucTuk — 3To obbluHas npakrTuka obecrneyeHus rapaHTum
TOro, YTO, HaNpUMep, NPW BCeX HOpMarbHbIX YCITOBUSX OKpYXatoLei cpeabl KOMMNOHEHTL ByyT HopMarbHO yHKLUOHU-
poBaTb MpU YPOBHAX Harpy3oK MeHblUe MakcuMarbHbIX YpOBHEN.

A.3 YcTpolicTBa 06paboTku JaHHbIX

MobanbHasd Uenb: pacno3HaBaHWMe OTKa30B, MNPUBOASALUMX K HeNpaBuUNbHbIM pe3ynsTaTtaM B MOAYMAX
obpaboTku.
A.3.1 lMporpaMMHOe caMOTECTUPOBaHME: OrpaHMYeHHOE YUCIO KOMBUHaUmMi (oAuH KaHan)

MpumeyaHune — Ha atoT MeTog/cpeacTBo gaHa cceinka B FOCT P 53195.3 (Tabnuua A.4).

Lienb: BoaMoxHO Bonee paHHee oBHapyeHWe 0TKa3oB B yCTpoicTBax 06paboTku AaHHbLIX.

OnucaHue: AC co3faloT ¢ UCMONb30BaHWEM CTaHAApTHLIX METOA 0B, B KOTOPbIX He yYUTbIBalOTCS Kakue-nnbo cne-
unanbHele TpeboBaHus k 6esonacHocT. OBHapyXeHWe 0TKa3oB peanusyeTcsl LENUKOM JOMNONHUTENbHLIMU NporpaMm-
HbIMU (DYHKLMSAMU, KOTOPbIE BLIMOMHAIT CAMOTECTUPOBAHME C UCTOMNb30BAHUEM HE MeHee ABYX AOMONMHUTENbHBIX KOM-
BuHauuin gaHHelX (Hanpumep, 55hex n AAhex).

A.3.2 MNporpammHoe camoTecTMpoBaHue: Gnyxaatowmit 6uT (oaAuH KaHan)

MpuMmedaHue — HaartoT MeToa/cpeacTBo faHa cebinka B FTOCT P 53195.3 (Tabnuua A.4).

Lienb: BoaMoxHo Goree paHHee oBHapyKeHWe OTKa30B B YCTPOWCTBax MaMsATW (Hanpumep, B peructpax) u ae-
LuncppaTope KoMaHg npoteccopa.

OnucaHune: oBHapyXXeHne OTKa30B MOSTHOCTbIO pearnm3yeTcsl AOMNONHUTENbHBIMU NPOrpaMMHbLIMU DYHKLUAMM,
BbIMNOMHAOL UMW CAMOTECTUPOBaAHUE C UCMOMb30BaHNeM KOMBUHaLMW AaHHbIX (Hanpumep, kombuHauuu «bnyxaato-
LWMx BUTOB»), KOTOpas TecTupyeT U3NYecKylo NamsaTb (PerucTpbl AaHHbLIX U afpecHble perucTpol) U Aelundpartop
komaHg. OxBaT guarHocTWKoi B 3TOM crny4ae cocTaBnseT He 6ornee 90 %.

Mpu TecTUpOBaHUK OAWHOYHBIM Bryxaatolwum GUTOM JaHHble 3anMUCLIBAIOTCS B KaXAbIA afjpec U CUUTLIBAIOTCA.
BaTem nHdopMauums caBUraeTcs BNEBO Ha OQMH BUT Tak, YTo MHOpMaLUa HaunHaeTesl co BToporo 6uTa, U NnpoBoauTCcS
Takoe xe TecTupoBaHWe cHoBa. [poLecc nosTopseTcsa 32 pa3a A0 TeX Nop, Noka TecToBblil OUT He BbIAET U3 UCTIbITa-
TenbHbIX AaHHbIX. AHanor4yHoe TeCTUPOBaHWe NOBTOPSETCA AN MONHOMo AUanasoHa TecTupoBaHus (PUCyHOK A.S).

Mpw TecTUpoBaHWM NceBAOCHyYaHON NocrnefoBaTeNbHOCTY NpefBapuUTENnbHO NOArOTOBNEHHAs NceBAocnyYait-
Has yHUKanbHas rnocnefoBaTensHOCTb 3anucbiBaeTes B Kaxgoe O3Y. [Mocne nepBoro NpoxoXAaeHWa Tecta nporpamma
BOCMPOU3BOAUT AaHHbIE eLle pa3 ANs NOATBEpXKAEHUs NpaBUNbHOCTU pasMeLLeHUsA AaHHBIX B NAMATU.
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CopepxaHue peructpa Ao crapTta Tecta
«bnyxagatoLmii 6uT»

0 0 0 0

CrapT TecToBO# NocrefioBarenLHOCTU

0 0 0 1

ConepxaHue peructpa nocre KoHTporst

0 0 0 0

MosTopeHue npoueaypbl 40 3aBEPLISHUs
KOHTPONs BCEX AYEEK permcTpa

0 0 1 0

PucyHok A.5 — TecTupoBaHue peructpa bnyxgatowmm 6utom

A.3.3 CamoTecTupoBaHue, obecneunsaemoe AC (oauH KaHan)
MpumedyaHue — Ha atoT MeTog/cpeAcTBo faHa ceulnka B FTOCT P 53195.3 (Tabnuua A.4).

Llenb: Bo3amoxHo Goriee paHHee oBHapyKeHWe OTKasoB B NpoLieccope € UCMofib3oBaHWeM cneynanbHblx AC,
KOTOpbI€ yBENUYMBaOT CKOPOCTb U pacLUNpAOT obnactun O6Hapy)K6HI/IF| OTKa30B.

OnucaHue: NpUMEHSIOT fononHuTenkeHble cneyunansHele AC, koTopble obecneunsatoT yHKLUWM caMOTeCcTMpoBa-
HWA AN o6HapyXeHWs oTkasoB. Hanpumep, 3To MOXeT OblTb annapaTHbii MOAYNb, LUKNNYECKU KOHTPONUpPYHOLLUiA
BbIX0J onpefeneHHon 6UToBoi KOMBGUHaLMW B COOTBETCTBUM C MPUHLMMIOM A€ACTBUS CTOPOXEBOW CXeMbl (PUCYHOK A.6).

o3y nnay |- Mogynb
MOHUTOPUHra
[aHHBbIX,
oGHapyXeHus
1 KOPPOKLUK
uny <“»  owmboK

Moaynb
Bxoaa/
BbiXoAa

\

Taiimep,
cTopoxesasi
cxema

PucyHok A.6 — CTpyKTypHasi cxema npoLeccopHoOro Moaynsa
€ caMmoTecTupoBaHMeM M obHapyXeHWeM OTKa3oB

Bonee nogpobHoe onucaHue mMetogal/cpeacTtsa npuBeaeHo B [19, 20]
A.3.4 3akoampoBaHHasa obpaboTka (ogHOKaHanbHas)

MpumMmedyaHune — Ha ator MeToa/cpeacTBo AaHa ccbinka B FTOCT P 53195.3 (Tabnuua A.4).

Llenb: BoamoxHo Gonee paHHee oGHapyXeHWe OTKa3oB B MPOLiECcope.

OnuncaHune: npoLeccopbl MOTYT GbITb CNPOEKTUPOBAaHLI C UCMONbL30BaHMEM CheLarnbHbIX BCTPOESHHBIX CXEMHBIX
cpeAcTB 0GHapyXeHUsl OTKa3oB MMK UCMpPaBMeHNs 0TKa30B. [lo HeAaBHErO BPEMeHU STU MeToAbl/CpeAcTBa NpUMeHs-
NUCb TOSILKO B OTHOCUTESBHO MPOCTLIX CXEMaX M He Mofyyaniy LMPOKOro pacnpoCTpaHeHUsl;, OAHAKO He CrieAyeT UCKNio-
YyaTb UX NpUMeHeHWe B ByayLmx paspaboTkax.
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TIPUMEP — Modynu exoda/ebixoda Oybnupyiromcs, U c ebixoda nepedaioujezo Ha 6x00 NpPuUeMHO20
yempolicmea nepedaromcsi dea oduHaKoebIx cuegHana A u B no deym omAenbHbIM NUHUAM. [lea 6XO0HbLIX cUgHana
nocmynarom Ha Jyloeu4yecKkoe ycmpolicmeo, ebIoJIHAouee orepayuio KOHbIOHKUuUU (noauyeckoe ). Ecnu Ha
enixode nosiyyaemcs fioaudeckas eQuHuya, amo ceudemenscmeayem o coenadeHuuU cuzaHanoe u ucrpasHocmu
coeduHumMenkLHbIX JUHUL u nepedaroujezo ycmpolicmea. Ecnu Ha ebixode obpa3yemcsi 1oauvdeckull Hylb, 3Mo
ceudemersnbcmeyem o HeucnpasHocmu auHUU (nurull) u/unu nepedarowjezo ycmpoticmea. Jloeuyeckas eQuHu-
Ua ucnons3yemcs 0Ons ¢opmMupoeaHusi paspewarouleli KomaHObI Ha OanbHeliwyto nepedady u obpabomky
cueHana. Jloeuyeckull Hynb ucrnonb3yemcst AN cueHanusayuu o HeucnpasHocmu. Ha npakmuke mo2ym 6bimb
ucnosib3oeaHbl Opyaue Joz2uyeckue onepayuu, Hanpumep UCKITIOYAIOLLEE UIA, npu nepedaye uHeepcuu
00Ho20 U3 cueHanoe («HE A») unu («HE B»), komopble npusodsam K meMm e pesyfibmamam.

Bonee nogpobHoe onucaHwe aaHHoro metofal/cpefcraa npusegeHo B [4 n 18]
A.3.5 NporpaMmMHoe o6HapyxeHUe HecoBnageHUi

MpumeyvaHune — Ha atoT meTog/cpeacTBo gaHa cceinka B FOCT P 53195.3 (Tabnuua A.4).

Llene: BoamoxHo Bonee paHHee obHapyxeHWe OTKa3oB B MNpoLeccope MyTeM JWHAMWUYECKOro MporpamMmMHOro
CpaBHeHUs.

OnucaHve: ABa MofynsA B3auMHO 0BMeHMBAOTCA JaHHBIMU (BKITHOYasA pesynbsrarhkl, MPOMEXYTOYHbIe pesynbraTbl
U TecTUpyemble faHHble). CpaBHeHWe [aHHbIX, BbljaBaeMblX ¢ UCNOMb3oBaHWEM MPOrpaMMHLIX CPefiCTB B KaXaoM
MoAyne, u oBHapyXeHHbIe PasnMuns MHULUUPYHOT hopMrpoBaHmne cooblleHna o6 oTkase (CM. Takke puUcyHok A.3).

A.4 MocTosiHHOe 3anoMuHaroLLee YCTPORCTBO

MmobarnbHas Uenb:. BbiABNeHWe U3MeHeHusa nHgopmauum B MN3Y.
A.4.1 CoxpaHeHUe CNoB ¢ MHOro6UTOBOW M36bLITOYHOCTLIO (Hanpumep, KoHTponb MN3Y moauduuMpoBaHHbIM
KOAOM X3MMMUHra)

MpumevyaHune —CM Takke A56 nB.3.2. Ha stoT MeToa/cpeactBo AaHa ccbinka B TOCT P 53195.3
(Tabnuua A.5).

Llenb: oBHapyxeHUe Bcex ofHOOUTOBLIX OLLMOOK, BCeX ABYXOUTOBLIX OLUMGOK N HEKOTOpPLIX OLIMBOK BO Bcex Gutax
16-6uTtoBoro crnosa.

OnucaHue: Kaxjoe CroBo B NaMATU paclUMpAETCS HECKONbKUMU U3BLITOMHLIMU BUTamMu Ans opMUpoBaHUA
MOAUDULIMPOBAHHOrO Kofa X3MMUHra ¢ KOAOBBIM PacCTOAHUEM, N0 MeHbLUeid Mepe paBHbIM 4. [pu KaxaoM cHUTeIBa-
HUW croBa NpoBepKa M3OLITOMHLIX BUTOB MOXET YKa3biBaTb, NPON3OLWNO UCKaXeHWe AaHHbIX UK HeT. [Mpu obHapyxe-
HUM pas3nuuusa BbipabaTbiBaeTcst cooblyeHne o6 ownbke. 3Ta npoueaypa MOXET Takke UCNoNb3oBaTbCA ANA o6Hapy-
XeHWs oMBoK agpecalu NyTeM BbIYMCIIEHUA N3BLITOYHBIX BUTOB ANA CNoBa AaHHbIX, 06beUHEHHOrO C ero agpecom.

Moapo6Hoe onucaHue MeTofoB/cpeAcTB 0OHApPYXXEHUA U Koppekuun ownbok npusegeHo B [21—24].

A.4.2 Moguduumpyemas KOHTporibHasi CyMMa

MpunmeyaHune — Ha ator MeToa/cpeacTso AaHa ccbinka B FOCT P 53195.3 (Tabnuua A.5).

Llenb: obHapyxeHue Bcex OLIMOOK HeveTHbIX 6uTOB, TO ecTb NpubnuantensHo 50 % Bcex BO3MOXHBLIX BUTOBBIX
OLLMBOK.

OnucaHue: KOHTpornbHasi cyMMa obpasyeTca COOTBETCTBYIOWUM anropuTMOM, KOTOPLIA UCNONL3yeT BCe cnosa B
Grnoke namaTn. OTa KOHTPOMbHasi CyMMa MOXET XPaHUTLCA Kak gononHuTensHoe cnoeo B MN3Y nubo oHa MoXeT BbiThb
pobaBneHa Kak AOMONHUTENbLHOE CMOBO B Briok maMsaT ANS Toro, 4Tobbl anropuTM KOHTPONbHOW CyMMbl BeipaboTan
3apaHee 3afjiaHHoe 3HayeHue. B nocrnefHem TeCTUPOBaHUM NAMSATU KOHTPONbHAA CyMMa CO34aeTcA CHOBA C MCMOSb30-
BaHWEeM TOro e anropuTMma, W pesynsraT CpaBHUBAETCA C 3aNOMHEHHLIM UMK € 3aflaHHbIM 3HaYeHWeM. Mpu obHapyxe-
HUKU pa3nuuuii BolpabaTbiBaeTcst cooblieHne 06 owmnbke.

3T1oT MeTog Bonee nogpobHo onucaH B [21].

A.4.3 CurHatypa ogHoro crnoBa (8 6uToB)

MpwuMeyaHue — Ha ator MeTog/cpeactBo gaHa cceinka B FOCT P 53195.3 (tabnuuya A5).

Llenb: oGHapyXeHUe 3HaYUTENBHOIO Yncna of4HOBUTOBLIX OWKNGOK, MHOFOBUTOBLIX OWMGOK B cnoBe ¢ obHapyxe-
HWeM npubnusutensHo 99,6 % Bcex BO3MOXHbIX BUTOBBIX OLUMGOK.

OnucaHnue: coaepxnumoe 6rnoka NnamaTi cKUMaeTcs (C UCNONb3oBaHWEM annapaTHbIX MW NPOrpaMMHBLIX CPEACTB)
B OfHO CMOBO NaMSATU C UCMOMbL30OBAHUEM arnropuTMa KOHTPONSA € NOMOLLBIO Luknudeckoro uabbiTouHoro koga (CRC).
TunuyHblit anroputm CRC paccmaTpuBaeT Bce cofepXumoe 6noka namsTu kak no6anTosblit unu noGutoBkli nocnego-
BaTesNlbHbIA NOTOK JaHHbLIX, B KOTOPOM BHIMOMHAETCA HeNpepbiBHOE NONUHOMUASIEHOE AeNneHWe ¢ UCNoNb3oBaHUeEM
NONMHOMUAaNbHOro reHepatopa. OCcTaToK OT AefleHUs1 COXpaHAETCA U NpeAcTaBnsieT coboi cxaToe coaepXMMoe nams-
TN — 3TO «CUrHaTypa» NamaTu. CUrHaTypa BEIMUCIISIETCS eLle OAWH pa3 B NocneayloLleM TeCTUPOBAHUW U CPaBHUBaETCS
C yXe 3anOMHEHHbIM 3HauYeHueM. MNpu obHapyXeHUu pasnuuunii BolgaeTcs cooblyeHne o6 owmnbke.

OanHblh MeTog/cpencTBo Bonee nogpobHo onucaH B [25, 26].
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A.4.4 Curnarypa aBoiiHoro cnoBa (16 6utoB)
MpumeyaHune — Ha atoT MmeTog/cpeacTBo faHa ceelika B FOCT P 53195.3 (Tabnuua A.5).

Llenb: obHapyxeHne BonblunHcTBa 0AHOBUTOBBLIX U MHOroGUTOBBEIX OWNGOK B crioBe ¢ obHapyxeHueM npubnusu-
TenbHO 99,998 % Bcex BO3MOXHbIX GUTOBLIX OLUNGOK.

OnucaHue: Npu NPUMEHEHWN 3TOro MeTofa curHaTypa BbIMACNAETCA C UCMOMb30OBAHUEM arnropuTMa KOHTPOns ¢
MOMOLLbIO LiMKInYeckoro nadbiTouHoro koga (CRC), ofHaKko ANWHa pe3ynsTUPYIOWEro 3Ha4eHUs COCTaBMSAET Mo MeHb-
el Mepe fBa crnoBa. PaclumpeHHas curHaTypa 3aHOCUTCS B NaMsATb, MOBTOPHO BbIMMCNAETCS U CpaBHUBAETCH Kak O4HO
cnoBo. [pu oBHapyXeHUn pasnnyinii Mexay coxpaHeHHOW W MOBTOPHO BLIMUCAIEHHOW cUrHaTypaMu BhigaeTcs cooblue-
Hue 06 owmbke. MeTog no3sonseT o6HapyXWTb NpuMepHo 99, 998 % Bcex BO3MOXHbIX GUTOBBLIX OLUMGOK.

HaHHbll MeToa/cpencTBO Gonee nogpobHo onucaH B [25, 26].

A.4.5 NoeTopeHune 6noka (Hanpumep, ayénuposaHue ROM annapaTHbIMU U NPOrpaMMHbIMU CpeACTBaMH)

MpumedyaHue — Ha atoT MeTog/cpeacTBo faHa cceinka B FOCT P 53195.3 (Tabnuua A.5).

Llene: obHapyxeHne Bcex GUTOBLIX OLIMGOK.

Onucanue: agpecHoe NpPocTpaHCTBO AyOnupyeTca B ABYX obnacTax unu yctpoicteax namatu. Mepsas obnactb
naMsaT paboTaeT B HOpManbHOM pexume. BTopas — COAepXUT Ty Xe UHopMaLUuio U JOCTYNHa NapannenbHo ¢
nepBoN. VX BbIXofbl CpaBHUBAKOTCS, U NPU 0BHaPYXeHNN pasnuynii Beigaetcsa coobujeHne o6 ownbke (cM. Taioke A.5.7).
[nsa obHapyxeHUs HeKoTOpbIX BUAOB GUTOBbLIX OWKWGOK AaHHBIE AOMKHBI 3aNOMWHATLCA UHBEPCHO B OAHOW W3 ABYX
obnacTeil NamMATU U MHBEPTUPOBATLCS OBPATHO NPU YTEHWUW.

HaHHbll MeToa/cpencTBO Gonee nogpobHo onucaH B [27].

A.5 I3meHsieMble NpoCcTpaHCTBa NaMATH

MmobanbHas Uenb: obHapyXeHUe OTKa3oB BO BPEMSA NPOLECCOB agpecauuy, 3annucu U CUMTHIBaHUS.
JomxHe! 6bITb YYTEHbI Creaylolue oTKasbl:

- KOHCTaHTHbIE OTKasbl S4EEK NaMATH;

- NMapasuTHble CBA3WN Mexay fdekamu NamsaTy,

- OTKasbl agpecauumu;

- UBMEHEHWNEe COAEPXKUMOro U3-3a BHELWHUX BO3AEWCTBUNA.

A.5.1 TecTbl «lLIAXMaTHasa AOCKa» U « MapLL» ANA NaMATU C NPON3BONbHbLIM AocTynoM (RAM)

MpumedyaHune — Ha atn MeToabl/cpeacTBa AaHa cebinka B FTOCT P 53195.3 (Tabnuua A.6).

Liene: oBHapyxeHWe NpenMyLLECTBEHHO CTaTMHECKUX BUTOBLIX OLUIMGOK.

OnucaHuWe: pacrnpefeneHHas B LUaxMaTHOM nopsigke butosas komMGuHauna Hynel M eauHULY 3anucoiBaeTcs B
AYekN NaMATU ¢ BUTOBOW OpraHu3aumei. 3aTem 3TU SYEUKM aHaNU3NPYIOTCA NONapHO, YTobLI y6eanTbCA B UX O MHAKO-
BOCTU W NpaBUnbHOCTU. Agpec nepBoii SUeiKn Takoil Napbl SIBASETCA NEPEMEHHBIM, a afpec BTOPOI AYeiku 3Toi naphbl
obpasyeTca nyTeM GUTOBOrO MHBEPTUPOBaHMSA NepBoro agpeca. [epBoe NPoxoxaeHWe Auana3oHa agpecoB MamsTu
OCYLLIeCTBIAETCA B HanpaBNeHUW YBENUYEHNs] MEepEMEHHBIX aApecoB, a NpU BTOPOM NPOXOXAEHUM — B HanpaBrieHUU
yMeHblUeHus agpecoB. [ocne aToro oba NpoXoXAeHWs MOBTOPSAIOTCA C 3apaHee 3afjjaHHbiM WHBEepTUpoBaHueMm. pu
obHapyXeHuU kakoro-nmbo pasnvuus BeigaeTcsa cooblyeHne o6 oTkase.

Mpn «MapLueBOM» TECTUPOBaHUM NaMATH C MPOU3BONbHLIM AOCTYNOM AYEKU NaMATU ¢ 6GUTOBOI opraHusaumeit
VHWULNanusnpyoTes YHUULIMPOBAHHBIM NOTOKOM 6MTOB. pn NEpBOM NPOXOXAEHUN SYEHKN aHANN3NPYIOTCS B HUCXO-
Asilleil nocrnefoBaTenbHOCTU. MpoBepseTcs NpaBUITbLHOCTb COAEPXKUMOro KaKAO0W AYEKU, N ee COAepPKUMOe UHBEPTU-
pyetcs. BasoBaa nocnefoBaTtensHoOCTbL BUTOB, KOTopas co3faHa B NepBOM NPOXOXAESHUW, paccMaTpuBaeTcs npu BTO-
poM NpoxoxeHun B yobiBatoLeM nopsiake U TeM xe cnocobom. Mepeble NPOXoXAeHNA NOBTOPAIOTCA C MHBEPTUPYEMbI-
MW MpefBapuUTENbHbEIMU 3HAYEHUAMU B TPETEM U YETBEPTOM NpoxoxaeHUusX. Mpu o6HapyxeHun pa3nuyuin BoigaeTca
coobLeHne o6 oTkase.

HaHHble TecThl 6oree nogpobHo onucaHel B [28, 29].

A.5.2 TecT «nporynoyHas gopoxka» Anfa NaMATU ¢ NPOU3BOMbHbLIM AOCTYNOM

MpumeyaHue — Ha ator MeToa/cpeacTBo AaHa cceinka B FOCT P 53195.3 (Tabnuuya A.6).

Llenb: oBHapyeH1e CTaTUYECKMX U JUHAMUYECKUX OLINGOUHBIX BUTOB U NEPEKPECTHLIX NMOMEX MeXAy fveiKkamm
namaTw.

Onucanue: TecTupyeMas obnactb NamATU UHULWaNU3NPYeTCs YHUDULUPOBaAHHLIM NoTokoMm 6uToB. 3atem nep-
BadA AYelika MHBEPTUPYETCA, U OCTanbHas YacTb NaMATU aHaNU3upyeTca Ha NpaBuNbHOCTL. MNocne aToro nepeas AYeiika
NoBTOPHO UHBEPTUPYETCA ANS Bo3BpaTa B UCXOHOE COCTOSHWUE, U BCA NpoueAypa NOBTOPAETCA AN cNeAyoLei aueiiku.
Bropoe npoxoxaeHue mopenu «bnyxpatowjero 6uta» ocyLlecTBAAETCA NPU UHBEPCUM BCEX MNepBOHaYanbHO HasHa-
YeHHbIX 3Ha4YeHui namaTu. Mpu oBHapyXeHUHU pasnuuuil BolgaeTca cooblieHne o6 ownbke.

HaHHbll MeToa/cpefcTBO Gonee nogpobHo onucaH B [28, 29].

A.5.3 TecT «Berywuii Kog» ons namstTv ¢ NPOU3BONbHbLIM AOCTYNOM

MpuMedaHune — Ha sToT MeToa/cpeacTBO AaHa ccbinka B MOK 61508-3 (Tabnuua A.6).
Lienb: oBHapykeH1e cTaTuYeckux GUTOBBIX OWMBOK U AUHAMUYECKNX OLWMGOK U3-3a NapasUTHbIX CBA3EN.
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OnucaHune: Npu TeCTUPOBaHWM NaMSATU C NMPOU3BOSIBHBEIM JOCTYNOM «MOMapHONR 3amnucbio-cHUTEIBAHUEM» BbIO-
paHHas obnacTb NamMATh CHavana UHULManu3npyeTea yHuduumpoBaHHo (To ecTb Bce 0 unu Bee 1). MNocne aToro nepsasi
AYyelika NamsaTh TecTUpyeTcsa W 3aTeM UHBEPTUPYETCH, a BCe OCTalbHble AYelKW aHanu3upyloTCs Ha MpaBUMbHOCTb
cogepxumoro. Nocne kaxaoro ocTyna K YTEHUIO OAHOR U3 OCTaBLUMXCH A4YeeK MHBEPTUPOBaHHas sYeiika Takxke npose-
psieTcA. OTa npouefypa NOBTOPSETCH ANS KaXoM sqeilku B BbiOpaHHOW obnacT namst. Bropoe NpoxoxzeHune Bbi-
NOSIHAETCA NPOTUBOMOMOXHO NepBOHaYanbHOMY NpoxoxgeHuto. Jobble pasnuyna NPpUBOAAT K Bbigadve cooblyeHuns o6
oLumbke.

TecTupoBaHue «Npo3padvHoil NonapHOW 3anucblo-cHUTBIBAHUEM» MpefcTaBnsaeT coboil BapuaLulo onvcaHHo
BbiLE MPOLEAYpPLl: BMECTO WHULWanusayum Bcex s4eek B BbiBpaHHOW obnacT NamsTh CyLLecTBYHOLUEEe COAEPKUMOe
ocTaeTcsi HEN3MEHHBIM, a A CpaBHEHUsI COAepPXKUMoro Habopa sveek MCMOoMb3YOTCA KOHTPOSbHbIE CYMMbI (CUrHaTY-
pbl). BelbupaeTes nepsas TecTupyemas adeitka obnacTv NaMATM U BLIMUCNAETCA W COXpPaHseTCA curHatypa S1 Bcex
oCTaBLUMXCH A4eek obnacTu. 3aTem TecTUpyeMble SYEKW UHBEPTUPYHOTCS, U MOBTOPHO BLIMUCMSAETCA curHaTypa S2.
(Mocne kaxpaoro gocTyna K YTEHUO K OJHOW U3 OCTaBLUMXCA AYeEeK UHBEpTUpyeMasa Adeirka Takke nposepseTca.) S2
cpaBHuBaeTcs ¢ S1, 1 npw nobom pasnuyuu Belgaetcs cooblieHne o6 ownbke. TecTupyemas sueiika NOBTOPHO UHBEp-
TUpyeTCca ANA NOBTOPHOrO YCTaHOBEHUA UCXOLHOrO COAEPXUMOro, U curHaTypa S3 BCex OCTaBLUMXCA A4eeK NOBTOPHO
BblYMCNIAETCA U cpaBHMBaeTcs ¢ S1. JTiobble pasnuunsa NpuBoAAT K Bblgade cooblueHunst 06 owmbke. Bee aqeitkn namaTu
B BbIOpaHHOW 0BnacTu TecTUpytoTCs TEM Xe crnocoGom.

HaHHbll MeToa/cpeacTeo 6onee nogpobHO onucaH B [28, 29].

A.5.4 TecT «ABpaam» AnNg NaMmATU C NPOU3BONbHbLIM AOCTYNOM

MpumeyaHune — Ha atoT meTog/cpegctao gaHa cceinka B FOCT P 53195.3 (tabnuua A.6).

Llenb: oBHapyxeHWe BceX KOHCTaHTHbIX OTKa30B M OTKa30B, BO3HWKAIOLLUX W3-3a CBA3EW MeXAy AYeikamu
namsTy.

OnucaHue: obLyee 4MCIo OBHapyXeHHbIX OLUMGOK BhiLLe, YeM MNpK TeCTe «NonapHas 3anucb-cHuTbIBaHWe». Ynucno
onepaLnii, HeoBXOANMBIX ANSA BLINOMHEHUA BCEro TECTUPOBAHUA MaMATH, cocTaBnaeT npuMepHo 30N, rae n — 4ucno
siMeeK NamATU. TecTUpoBaHWe MOXeT BblTb «NpPo3payHbIM» MU BLINOMHEHUN 3aNOMWHAHUA U TECTUPOBaHUA B Pasnny-
HbIX BPEMEHHBIX UHTepBanax B nepuoge paboyero Lukna.

HaHHblii MeToA/cpeacTBo Gonee nogpobHo onucad B [30, 31].

A.5.5 OnHOoBUTOBaA U3BLITOYHOCTb (HanpuMep, KOHTPOSb NAaMATH C NPOU3BOSIbHBLIM IOCTYNOM C NOMOLLLIO GUTa
4YeTHOCTH)

MpumeyaHune — Ha atotr MmeTog/cpeacTBo gaHa cceirka B FOCT P 53195.3 (Tabnuua A.6).

Llenb: o6HapyxeHue 50 % Bcex BO3MOXHbIX BGUTOBLIX OWMEGOK B TECTUPYEMOiA obnacTtn namaTu.

OnucaHue: Kaxaoe CroBO B MaMATU pacluMpsieTcs Ha ogWuH 6uT (BUT YeTHOCTHU), KOTOPLIN JONONHAET Kaxpoe
CNoBO 10 YETHOrO UIU HEYETHOrO YKUCIa NIOMMYECKUX efUHUL. YeTHOCTb CNoBa AaHHbIX NMPOBEPAETCA NPU KAXAOM CHUTbLI-
BaHuK. Mpu o6HapyXeHUU NOXKHOro Yncna eauHUL BolgaeTea coobueHne 06 ownbke. BelGop YETHOCTU UKW HEYETHOCTH
JOIMKEH ocyLecTBRATLCS TakuM obpa3oM, UToObI BeskuiA pa3, korga B cny4Yae ownbkyn He BbifaBanocb HUYEro, Kpome
Hynesoro (Huyero, kpoMme 0) U eguHUYHOro (Hu4ero, kpome 1) cnosa, BelpabaTbiBanocL yBeAOMNEHNE O TOM, YTO 3TO
CNOBO HenpaBWUIbHO 3akoAMpoBaHO. KOHTPOSb YETHOCTU Takke MOXeT ObiTb Ucronib3oBaH ANs o6HapyxeHus ownbok
aipecauuu, Korga YeTHOCTb onpeaensieTca npu obbefUHEHUU CNOoBa AaHHbLIX C €ro afpecoMm.

HaHHblli MeTog/cpefcTBo 6onee nogpobHo onucaH B [32—35].

A.5.6 KoHTponb NamMATU C NPOU3BONbHbLIM JOCTYNOM C MOMOLLLIO MOAUMDULIMPOBaHHOTO Kofaa XaMMUHIra unu
ob6HapyxeHue olIMGOK AaHHbIX C KOAaMU OGHapyXXeHUs u ucnpasneHus owncok (EDC)

MpuMeuvaHnune — CM. Takke A4.1 u B.3.2. Ha stoT MmeToa/cpeacTBo AaHa ccbinka B MOCT P 53195.3
(Tabnuua A.6).

Llenb: o6HapyxeHue Bcex HEYETHLIX BUTOBLIX OLIMBOK, BCeX ABYXOUTOBLIX OLLUMOOK, HEKOTOPLIX TPEXOUTOBLIX OLUK-
6ok 1 HEeKOTOpbIX MHOrobuTOBLIX OLUMOOK.

OnucaHue: kaxpoe CrioBo B NaMSATU paclUMpSieTCs HECKONbKUMU W3BbITOUHbIMU BuTamn ansa dopMupoBaHns
MOAUULMPOBAHHOIO Kofa XSMMUHIa C KOAOBLIM pacCTOAHWEM NO MeHbleW Mepe paBHbIM 4. [pU KaxaoM cUUTbIBa-
HUW cnoBa npoBepka U3BLITOYHBLIX BUTOB MOXET yKasbiBaTb, NPOU3OLING UCKaXeHUe MHdopmaumn unu Het. MNpu obHa-
PYXeHUW pasnuumii BulaaeTcs cooblleHne 06 owmnbke. 3Ta npoueaypa MOXeT ObITh Takke UCnonb3oBaHa Ans obHapy-
XeHus owmnbok agpecalum npu BbIMUCIIEHUU U3BLITOUHBIX 6UTOB Npu 06beanHEHUU crioBa AaHHbLIX C €ro agpecoMm.

HaHHblli MeTog/cpenctBo 6onee nogpobHo onucaH B [34, 35].

A.5.7 [lybnupoBaHue Co CpaBHEHMEM NaMSATU C NPOU3BOMbHLIM AOCTYNOM annaparHbiMU WU NPOrPaMMHbLIMKU
CpeACcTBaMM U TECTUPOBaHMe NMyTeM 3arn1cu/CunTbiBaHUA

MpunmeyaHune — Haator MeTog/cpeacTtso AaHa ccbinka B FOCT P 53195.3 (Tabnuuya A.6).

Llenb: obHapy»xeHue Bcex 6uToBbIX oIMGOK.

OnucaHue: agpecHoe NPOCTPaHCTBO NaMATU Aybnupyetca B AByX ycTpoiicTBax (unu obnactax) namatwn. Mepsoe
YCTPOWCTBO NaMsiT pyHKLMOHUPYET B HOPMaribHOM pexume. BTopoe ycTpoiicTBo (BTOpas o6nacTb) NaMsTU coaepXuT
TY Xe UHopMaLMIo U AOCTYMNHO NnapannenbHo ¢ NepBbIM(0i). MX BbIXOAHBIE faHHbLIE CpaBHUBAIOTCS, U NpU oGHapyxe-
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HUM pa3nuuuii BblgaeTca coobuieHne 06 owunbke. AN 06GHApPYXeHWS HEeKOTOPbIX BUAOB GUTOBbLIX OWNOGOK AaHHble
[O/MKHbI COXPaHATLCSA MHBEPCHO B 04HOM(OI) M3 ABYX YCTPOWCTB (06nacteit) namsaTn u 06paTHO MHBEPTUPOBATLCA Npu
CUMTbIBAHUN.

[na namatv, pacnpefeneHHOW Ha HecKOoNbKMX YCTpoWcTBax (Hanpumep, Ha mMaccmBax Hakonutenel Ha XecTKux
Anckax), NPpMMEHSAI0T Tak HasblBaeMble cucTembl RAID, nossonswwme obHapyxusaTb W/MAM KOPPEKTMPOBATb OAMHOY-
Hble U KpaTHble OWMNGKM NPU CUYUTbIBAHUW, B 3aBUCUMOCTU OT ypoBHA RAID:

- ana RAID ypoBHa 0 TpebyeTca MUHUMaNbHO ABa AUcKa M ob6ecneymBaeTcs HauBbICLLIAA NPOU3BOAUTESNLHOCTD,
HO 6e3 3alUnTbl OT NOTEPU W/NAWU NOBPEXAEHUSA AaHHbIX. AITOPUTM paboTbl OCHOBaH Ha pa3fesieHun AaHHbIX Ha CermMmeH-
Tbl («nonocKku»— striping). B Tom cnyyae, ecnv oT 4UCKOBOM cucTeMbl TpebyeTca HauBbICLLasA NPOU3BOAUTENBHOCTb, HO
npu 3ToM Takxe TpebyeTcs 3alimTa OT OTKa30B XECTKUX AUCKOB, M HeT HejocTaTka B CpefcTBax, ycTaHaB/nuMBalTCA
3epkanibHO ABa RAID-kKoHTponnepa, u kaxaplii koHdurypupyetcs nog RAID yposHsa O,

- ana RAID ypoBHsi 1 TpebyeTca ABa AUCKa M DaKTUYECKM OCYLLeCTBASIETCA TOMbKO 3epkasibHasa (mirroring) 3a-
nucb-cUNTbIBaHWe. Takas opraHusauus namsATu He CHWXaeT NPOM3BOAUTE/NIbHOCTb MPU CUMTbIBAHUW, HO CKOPOCTb 3anu-
CN CHMXAEeTCH, Tak Kak MpUXoAMTCSa BbINOMHATL NOCNeAoBaTeNbHYI0 3annch Ha ABa AUucka — cHavana Ha OfvH, 3aTem Ha
Apyroft;

- pna RAID ypoBHa 5 TpebyeTcss MMHUMaNbHO TPU AUcKa U 06ecneynmBaeTca kak 3aluTa AaHHbIX npy Bbixode 13
CTPOSA XECTKUX AMUCKOB, Tak WU npuemsemas npousBoAMTENbHOCTb. [NpUMeEHseTca 3anucb kak C pasfeneHneM gucka Ha
nonockn (striping), Tak n ¢ n36bITOYHOCTbIO (parity). M36bITOYHOCTL cOCTaBNsAET OANH AUCK B OAHOM MaccuBe, T. €. npu
yCTaHOBKe Tpex auckos no 9 I'b onepaunoHHasa cuctema pasninunt Tonbko 18 Ib. YctaHoBuB 6 Auckos no 9 I'b, MOXHO
ncnonb3oBatb AN pa6otbl 45 b n T. 4. Ans KOHTpons AaHHbix B RAID ypoBHS 5 ncnonb3yeTcsi 0guH M36bITOUHbIA ANCK
MaccuBa AaHHbIX;

- ona RAID ypoBHA 6 Takke MWHMMasnbHO TpebyeTcsa Tpu Aucka, HO A1 KOHTPOAA AaHHbIX MCNOMb3yeTcs ABa
ancka. B anroputme RAID 6 MCnonb3yrTCA ABa HE3ABUCUMbIX MEXaHM3Ma BblYUCNEHUS KOHTPOSbHbIX 3HAYEHUA u ABa
MHTENNEeKTyaNbHbIX MeTo4a BOCCTaHOB/EHUA AaHHbiX — 2D-XOR u P+Q, 4TO N0O3BOMSET BOCCTaHaB/MBaTb [aHHble
B C/lyyae oTkasa AMUCKOB u/mnu 610K0B faHHbIX (PUCYHOK A.7).

JNornyecknii guckosbli maccus RAID 6 P+Q

PucyHok A.7 — CTpykTypa pa3melieHmsa 6710koB AaHHbix (D)
n 6nokos nposepkn (P n Q) B cucteme RAID 6

- ana RAID ypoBHA 7 TpebytoTcs XoTa Obl OAMH AUCK UM OOblYHOE HesaBUCUMOE MNOAKIIYEeHMEe  [UCKOB
K RAID-KkoHTponnepy. Pa3brveHne Ha Nosiockn v BBedeHMe M3B6bITOYHOCTU OTCYTCTBYHOT. Camu AUCKM MOTYT ObiTb OTChOpP-
MaTuMpoBaHbl M pas3buTbl Ha fOrMvyeckne AUCKM B HEOOXOAMMOW ANS UCNOb30BaHUA onepaumoHHOW cucteme. Mpu
ncrnonb3oBaHun RAID pgpyrnx ypoBHeW 3T0 HeBO3MOXHO. [MpumeHeHue RAID 7 dakTuyeckn npepgcrasaseT coboi
ucnonb3oBaHne RAID-KOHTponnepa B KayecTBe 06bIYHOrO, HO OYEHb BbICOKONPOM3BOAMTENLHOIO SCSI-KOHTponnepa
C K3LU-NaMATbIO;

- ona RAID ypoBHA 0 + 1 mucnonb3yeTcs pasfesieHne aucka Ha nonocku, kak B RAID ypoBHa O, U 3epkasbHas
3anucb-cumTbiBaHne, kak B RAID ypoBHA 1. OTAnyaeTcs NOBbILWEHHOW, MO CPaBHEHUIO € 06bl4HbIM RAID ypoBHA 1, npo-
N3BOAUTENBHOCTbIO, XOTA U36bITOYHOCTb NO-npexHemy 100 %;

- ona RAID ypoBHA 10 npumeHsieTcsa Ta Xe apxuTtektypa, uTto n B RAID ypoBHA O + 1, HO ucnosib30BaHHaa Ans
ONCKOBOTO MaccuBa W3 HECKOJIbKMX TPynn AUCKOB. M36bITOYHOCTb COOTBETCTBEHHO 100 %;

-onAa RAID yposHA 30 wncnonb3yeTca pasfesieHue Aucka Ha MoMOoCKW, HO MoJsiocKa AaHHbIX pacnpefensercs no
60NbWNM rpynnam AWCKOB C UCMO/Ib30BaHNEM KOHTPOSS YETHOCTW ON1S KOHTPONS LEeNOCTHOCTU AaHHbIX;

-ana RAID ypoBHsi 50 NpMMEHSIIOTCA Te Xe apxuTekTypa W npuvHuun gencteus, uto n B RAID ypoBHs 30, HO
C MUCMo/sb30BaHWeM onepauum «uckavawwee NW» (XOR) Ansa KOHTPONSA LENOCTHOCTU AA@HHbIX.

PasnuuHble BapuaHTbl gaHHOro metogal/cpenctBa 6osee nogpobHO onucaHbl B [36—39].

A.6 YcTpoiicTBa BBOAA-BbiBOAA U MHTEPIENCHI (BHELWHNA 06GMEH)

rno6anbHas uenb: 06HapyXeHWe 0TKA30B Ha YCTPOICTBaxX BBOAA M BbiBoAa (LMMDPOBLIX, aHAMOroBbIX, NocreaoBa-
TeNbHbIX WKW NapannenbHbiX) U NpeaoTBpalle-Hue nepeaayn HefonyCTUMbIX BbIXOAHbLIX AAHHbLIX ANs 06paboTKu.
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A.6.1 Tectupytowan kombuHaums
MpunmMeyaHune — Ha stor MeToa/cpeacTBO AaHa ccbinka B FTOCT P 53195.3 (Tabnuupbl A.7, A.14 n A.15).

Llenb: obHapyxeHue cTaTUeckux (KOHCTaHTHLIX) OTKA30B M OTKA30B W3-3a NepeKpecTHbIX NoMeX.

OnucaHune: ocyWecTBNAETCH He3aBUCUMOE OT MOTOKA AaHHbIX LIMKNUYECcKoe TeCTUpoBaHUe BXOAHBLIX U BLIXOJHLIX
3NeMeHTOB. B HeM ucronb3ayloTca onpeaeneHHbie TECTUPYIOLLUEe KOMOUHAUMKW AN CpaBHEHWUS! C COOTBETCTBYIOLUMU
npegnonaraemMeliMU 3HaueHusiMU (pUcyHoK A.8). MHdopmaumsi, BocnpusiTue u oueHka TecTupytolleit kombuHaummu non-
XHbl 6bITb HE3aBUCUMBIMU pyr OT Apyra. TecTupylolime KOMBUHaLUMK He AOMKHbLI HebnaronpusTHO BAUATL Ha onepa-
uum, seinonHaemole YO.

Mepuoguueckas reHepaLusi
TecTupyroLei KoMGuHaLm

Bxop (1) Y 'onp, @ "onn (m)

CucremHas obpabGotka

Bux!)p, 2) Bblxoln )
Buixog (1) l Buixog (3) l Buixog (n)
J y

y Y

ConocraBneHue ¢ 0OXMaaeMbIM
YPOBHEM BbIXOAHOIO cUrHana

PesynbTtar
TeCTMpOBaHUs1

PucyHok A.8 — lNMpuMeHeHUe TecTupytowleid KoMbnHaLum
Ans oBHapyxeHus oTKa3oB

HaHHblin MeTog/cpenctBo Gonee nozpobHo onvcaH B [40—43].
A.6.2 KopgoBas 3awuTta

MpumedaHune — Ha sToT MeToa/cpeacTBO faHa ceblnka B FTOCT P 53195.3 (Tabnuupl A.7, A.16, A.17 n A.19).

Llenk: obHapyxeHue criyvaiiHblix oTka3oB AC M cucTeMaTUUeCKUX OLIMBOK B NOTOKE BXOAHBIX/BBIXOAHBIX AAHHbIX.

Onucanune: MeTog npefHasHadeH ANA 3aWUTbI BXOAHbBIX W BEIXOAHBIX AaHHBIX OT CUCTEMATUYECKNX U CYYanHbIX
oTkasoB AC. KofoBas 3aliuTa obecneynBaeT 3aBUCUMOE OT NOTOKa AaHHbLIX 0BHapy)XeHne 0TKa3oB BXOAHBIX U BbIXOAHbBIX
MOZYNEl Ha OCHOBE UCMOSb30BaHUS U3BLITOMHOCTU MHbopMaLMU /UM BPEMEHHOR M3GbITOMHOCTU. OBbIMHO N3BLITOY-
Has MHOPMaLMs HakNaAblBaeTcA Ha BXOAHbIE W/UMKW BEIXOAHbIE AaHHble. 3TUM caMbiM obecnevnBaloTcs CpeacTBa Ans
MOHWTOPUHIa NpPaBWUSTbHOCTU Onepaunit BXOAHBIX U BbIXOAHLIX cXeM. BO3MOXHO NPpUMEHEeHUe MHOrMX BapuaHToB MeTo-
Ja, Hanpumep ¢ MOAYNALMENR HecyLell YacToThl BbIXOAHBIM CUrHanom gatyuka nubo ¢ gobaBneHnemM Ha Bbixofe kaHana
M36bITOYHBIX BUTOB UMK KOJOBBIX CNOB ANS KOHTPOMA UCTUHHOCTU NPOXOXKAEHWUS CUrHana Mexay form4eckum Mogynem
M OKOHEYHbIM UCMOMHUTENBHBIM YCTPOWCTBOM.

HaHHblil MeTog/cpepcTBo Gonee nogpobHo onucaH B [30, 33—35].

A.6.3 MHorokaHanbHoe napannenbHOe BbIXOAHOE yCTPpolCTBO

MpuMeyaHune — Ha atoT MmeToa/cpeacTso faHa cebinka B FTOCT P 53195.3 (tabnuua A.7).

Llenb: oBHapyxXeHne cry4aiHbiX (KOHCTAHTHbIX) oTka3oB AC, 0Tka30B, 0OyCrOBEHHbIX BHELUIHUMW BO3JEWCTBUSA-
MW, BpeMeHHbIX c60eB, 0TKka30B afgpecaluu, NOCTENEHHbIX OTKAa30B U CaMOYCTPaHAIOLUXCH OTKa30B.

Onwucanune: meToa/cpefcTBO COCTOUT B MPUMEHEHUN 3aBUCMMOrO OT MOTOKa AaHHbLIX MHOroKaHarnkbHoOro napan-
NefNbHOro BLIXOAHOMO YCTPOWCTBA C HE3aBUCUMBIMU BBIXO4AMMW U BHELLHUX KOMMNapaTopoB Ansi OOHapyXeHWUs cnyvaiHblX
annapaTHbiXx oTKaszoB. OBHapyXeHWe OTKa3OB OCYLUECTBMSETCH C MOMOLLbIO BHELLUHMX KOMNapaTopoB MpU HecoBnage-
HWW MHOPMaLMK Ha BbIXOAax YCTPOWCTB, KOTOpble hopMUPYIOT KOMaHAy oTkodeHnsa YO (CM. pucyHkn A2, A 4). 3ToT
MeTOA/CPeacTBO AElCTBYET TOMBKO B cfiydae, ecnum MNoTOK AaHHbIX W3MEHAETCH B MHTepBare AWarHocTUYecKoro
TeCTMpOBaHMA.

HaHHblil MeTog/cpepcTBo Gonee nogpobHo onucaH B [36].
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A.6.4 CpecTBO KOHTpPONS BbIXOAOB
MpumMmeyaHune —Ha sToT MeTog/cpeacTBo gaHa ceelika B MOK TOCT P 53195.3 (Tabnuua A.7).

Llenb: oBHapyXeHUe OTAENbHLIX OTKAa30B — OTKa30B, 0GYCIIOBIEHHbIX BHELHUMW BO3JEHCTBUSIMU, BPEMEHHBIX
c6oeB, 0TKa3oB agpecauuu, NOCTENEHHbIX OTKA30B (4719 aHaNoroBbIX CUrHAINOB) U CaMOyCTPaHSIOLLUXCS OTKA30B.

OnucaHve: 3aBUCMMOE OT TMOTOKa AaHHbIX YCTPOMCTBO OCYLLECTBRSET CPaBHEHWE BBLIXOAHLIX JaHHbIX C
HE3aBUCUMbIMW BXOAHLIMU A@HHBIMW, OMPEAENss, HAacKoMbKO OHU COOTBETCTBYHOT oGnacTu [OMyCTUMBLIX 3Ha4YeHWN
(no BpemeHu, BenuunHe). OGHapyXeHHbIW OTKas He Bcerga OTHOCUTCH K HEMPaBUIIbHOMY BLIXOAHOMY curHany. 3ToT
MeTOZA/CPEeACTBO [eiCTBYeT TO/IbKO B TOM Cllydae, eclv MOTOK AaHHbIX U3MEHSETCS B UHTepBane AMarHOCTUYecKoro
TECTUpPOBaHUs.

TIPUMEP — Ha pucyHxke A.9 rnoka3aHa e03MO)XHas cxeMa ycmpolicmea cpaeHeHUsi He3asUCUMbIX
8X00HLIX aHHbIX C hakKMUYeCKUMU 8bIXOOHbLIMU OaHHbIMU.

CurHan 1 l CurHan 21 CurHan 3¢
Bxoga 1 Bxog 2 Bxon 3
| I |
Yy v !} CoctosiHue Bxoga 1
Komnapatop CocTtosiHue Bxoaa 2

_/_l P _I— CocTosiHue Bxoga 3

3 ——

Mpoueccop 1 Mpoueccop 2 Mpoueccop 3
Boixog 1 Buixoa 2 Buixoa 3

! ! !

PucyHok A.9 — YCTpoICTBO CpaBHEHMWSA BLIXOAHLIX AaHHbLIX
C He3aBUCUMbIMU AaHHbLIMM

HaHHblil meToa/cpefcTBO Gonee nogpobHo onucaH B [36].
A.6.5 CpaBHeHue/ronocoBaHne BXOAHbIX AaHHbIX

MpwumedvaHune — Ha ator Mmetoa/cpeacTBo faHa cceinka B FTOCT P 53195.3 (Tabnuusl A.7 n A 14).

Llenb: obHapyxeHWe OTAEenNbHLIX OTKA30B — OTKa30B, 0OyCMNOBMNEHHBIX BHELUHUMU BO3€ACTBUAMU, BPEMEHHbLIX
cboeB, 0TKa30B agpecaynn, NOCTENeHHbIX 0TKa30B (A5 aHaNoroBblX CUMHaNoOB) U CAaMOYCTPaHSIIOLLMXCA OTKa30B.

OnucaHue: 3aBUCUMOE OT MOTOKA JJaHHBIX YCTPOWCTBO OCYLLECTBMSAET CPaBHEHNE BBIXOAHLIX aHHbLIX C HE3aBUCH-
MbIMU BXOAHLIMU AaHHBIMW, ONpEAENss, HAaCKONbKO OHU COOTBETCTBYIOT 00NacTu [ONyCTUMBIX 3HAYEHWA (MO BpEMEHMU,
BeMWUYUHE), — cM. pUcyHoK A.9. OBHapyXeHHbIA OTKas He Bcera OTHOCUTCA K HEeMpaBWUIIbHOMY BbIXOAHOMY CUrHany.
Peanusyemasn nabbiToMHOCTb MOXET BbITh 1 13 2, 2 u3 3 unu 6onee Bbicokas. 3TOT METOA/CPEACTBO AEACTBYET TONMLKO B
TOM cry4yae, €Cnu NOTOK AaHHbIX U3MEHAETCS B UHTepBarie AUarHOCTUYECKOro TeCTUPOBaHUS.

HaHHbl MeToa/cpeacTBo 6onee nogpobHo onucaH B [36].

A.7 MapwpyTbl AaHHLIX (BHYTPEHHNA 06MeH)

MmobanbHas Uenb: obHapyxeHne oTkasoB, 0bycnoBneHHbIX npoueccoM obMeHa WHdopmaumei.
A.7.1 OgHobuTOoBaA annapaTHaa U3GbITOYHOCTb

MpumedaHune —Ha aToT MeToa/cpeacTBo faHa ccbinika B MOK MOCT P 53195.3 (Tabnmua A.8).

Llenb: o6HapyxeHWe BCeX He4eTHbIX OfHOBUTOBLIX OWWGOK, TO ecTb 50 % BCeX BO3MOXHBIX OAWHOYHBIX
OLWMGOK B NOTOKE Aa@HHBIX.

OnucaHue: YUCNo NPOBOAHUKOB LWHLI PaclLUUpSeTcsl Ha OAWH NPOBOAHUK (BUT B MapannesisHoM Koae), U aToT
AONOMHUTENBHLIN NPOBOAHUK (GUT) UCNONL3YETCS ANA 0GHapYXXEHWUs! 0TKa30B NyTeM MPOBEPKM Ha YETHOCTb.
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A.7.2 MHoro6uroBasi annaparHas U3GbITOYHOCTb
MpumeyaHune — Ha ator MeToa/cpeacTBO faHa cebinka B FTOCT P 53195.3 (Tabnuua A.8).

Llenb: o6HapyxeHUe 0TKa3oB B npolecce Nepefayn faHHbIX NO WWUHE U B NocnefoBaTeNbHbLIX KaHanax cBA3W.

Onucaxue:

BapuaHT 1. YMCNO NPOBOAHWUKOB LUMHLI pacluMpsieTcs Ha ABa unu 6onee npoBoAHWKOB (6UTOB), U 3TW AOMOMHK-
TenbHble NPOBOAHUKKN (BUTHI) UCNONb3yTCA ANA 06HapYKEHUA 0TKa30B C NPUMEHeHWeM Koga X3MMUHra;,

BapWaHT 2. NPUMEHSIOTCA fiBa KaHana CBSi3W, N0 KOTOPbIM NepeAalTca aHTUBANEHTHbIe CUrHanbl C OAHUMU U
TeMM Xe AaHHbIMW. Ha NpMeMHOM KOHLE CUrHarnbl CpaBHMBAKOTCA C UCNOMb30BaHUEM NOMMYECKOW Uenu «ucKrovaro-
wee UNN». B cny4ae HecoBnaaeHUst AaHHbIX GOpMUPYETCS curHan obHapyxeHus oTkasa (owmnbku).

HanHbih MeToa/cpenctBo 6onee nogpobHo onucaH B [4—06, 18].

A.7.3 MonHana annapartHas U36bITOYHOCTb

MNpumeyaHune — Ha ator MeToa/cpeacTBO faHa cebinka B FTOCT P 53195.3 (Tabnuua A.8).

Llens: oBHapyXeHWe OTKa3oB B MpoLecce nepeiadn nyTeM CPaBHEHWUS CUHANOB ABYX LKH.

OnucaHue: wWuHa AyGnupyeTcs, U AOMNONMHUTENBHLIE NPOBOAHUKM (BUTHI) Mcnonb3yloTcA ANsA obHapyXeHns
0TKa30B.

HaHHblii MeToa/cpeacTBo 6onee noapobHo onucaH B [4—56, 18].
A.7.4 AHanus ¢ Ucnosnb3oBaHWeM TECTUPYIOLUMX KOMOUHaLUUN

MpuMedvaHune — Ha ator MeToa/cpeacTBO faHa cebinka B FTOCT P 53195.3 (tabnuua A.8).

Llenb: oBHapyxeHne cTaTMYeckUx OTKa3oB (KOHCTAHTHLIX OTKA30B) U NepeKpPEeCTHbIX NOMeX.

Onu1caHue: OCyLecTBSeTCs He3aBUCUMOe OT MOTOKAa AaHHBIX LMKNUYecKoe TeCTUPOBaHWE MapLUPYTOB AaHHBIX.
Wcnonb3syeTcs onpeaeneHHas TecTUpyiolasa KoMbuHaumsa Ana cpaBHeHNS HabnogaeMblX 3Ha4EHUIN ¢ COOTBETCTBYIOLLN-
MW OXWAGEMBIMW 3Ha4YEHUAMM.

NHpopMaLmsa TecTupytoLleid KOMBUHaLUMK, ee MoslydeHWe W OUEHKa TecTupyoLei KoMOUHauUn AOMmKHbLI BbiTh

He3aBMCUMBIMU Lpyr OT Apyra. TecTupyiowmue KOMOUHaAUUKU He AOMKHBI HeBnaronpuAaTHO BNWATL Ha onepauun YO.
CM. TaKkxe A.6.1 1 pucyHok A.8.

JaHHelli MeToA/cpefcTBO Gonee nogpobHo onucaH B [42—45].
A.7.5 N3BbITOuHOCTbL NpU Nepefaye

MpumeyaHune — Ha ator MeTog AaHa ccbinka B FTOCT P 53195.3 (Tabnvua A.8).

Llenb: oGHapyXeHWe caMOoyCTpaHSIlOLUXCA OTKa3oB NpW 0OMeHe [aHHLIMM MO LUMHE.

OnucaHune: uHgopmauusa nepegaeTcs nocnegosaTenbHO Heckonbko pas. MeToz adpdekTMBeH ToNbKO ANSA camo-
YCTPaHALLMXCA OTKa30B.

A.7.6 lhdpopMaLMOHHasA U3GbITOYHOCTb
MpumeyaHune — Ha ator MeTog/cpeacTso gaHa cceinka B FOCT P 53195.3 (Tabnuua A.8).

Llenb: oGHapyxeHue 0TKa3oB MpU nepefadve AaHHbLIX NO LUMHE.

OnucaHue: faHHble NepegatoTca Gnokamu BMeCTe C BbIMUCIIEHHON KOHTPONBHOW CyMMOIA ANna kaxgoro Gnoka.
3aTeM NPUMEMHWK MOBTOPHO BLIMUCIISIET KOHTPOSbHYIO CyMMY MOMyYeHHBIX AaHHbIX, N pe3ynkraT cpaBHUBAETCA C NPUHS-
TOW KOHTPOSIbHOW CYMMOWN.

HaHHblii MeToa/cpefctBo Gonee nogpobHo onucaH B [33—35].

A.8 YcTpolicTBa o6ecneveHus (Hanpumep, SNEKTPONUTaHUA, CHHXPOHU3ALIUKM U T.N.)

MobankHasa uenb: obHapyXeHWe OTKasoB WNKW ynpasrieHne OTKasaMu UCTOYHMKOB SMNEKTPONnUTaHUA.
A.8.1 3awumTa OT NnageHUsA HanpsKEeHUNA

MpumeyaHune — Ha ator MeTog/cpeacTso gaHa cceinka B FOCT P 53195.3 (tabnuua A.9).

Llenb: 3awuTa cBsisaHHbIX ¢ 6e30NacHOCTLIO CUCTEM OT NafieHus HanpKEHUS.

OnucaHue: ocyllecTBrneHne 6e30nacHoro OTKNIYEHUS CUCTEMbl YCTPOCTBOM 3aLLUTHOMO OTKNIOYEHUS, pearupyto-
Lero Ha npegenbHble OTKIOHEHUS HanpsbkeHWs. KoHTponupylowas Lenb KOHTPONUPYeT HamnpsXeHue OT UCTOYHUKa
anekTponuTaHusA. B criyyae nageHns HamnpsikeHWs HUXE YCTaHOBMEHHLIX Npefenos oHa (opMUpYeT CUrHan TPeBoru,
KOTOPBIA MHULMMPYET AeNCTBUA MUKPOKOHTPOINEpa, CHUXatolme puck (6esonacHoe OTKIioMeHue noTpebnsiowero yc-
TPOWCTBa, Nepexod Ha pesepBHOE 3MNeKTponuTaHue U T. N.). B criyuae BoccTaHOBNEHWUS 3afiaHHOMO HaNPsKeHUSA noruyec-
KOe YCTPOWCTBO MHULMMPYET nepesaryck (nepesarpy3ky) MUKpOKOHTpornepa B CTaHAAPTHLIN pexuM paboTel. Ha pucyH-
ke A.10 nokasaHa CTPYKTypHasi cxeMa ofjHOKaHanbHOro MOAYNS 3aluUThl NOTPeBnAtoWero ycTponcTaa oT NOHUKEHHOIO
HanpshKeHUs, a Ha pucyHke A.11 — CTpyKTypHas cxema MHOroKaHanbHOro MOAYNS 3alyUThl.
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McTOMHUK 3neKTponuTaHus

+
Noruyeckas UC MukpokoHTponnep
oca Mepeasarpyaka
0P P by Mepesarpyska
KoHTpOonb HWU3KOro Tpesora
HanpsHKeHus

PucyHok A.10 — CTpyKTypHas cxema OfHOKaHamnbHOro MOAYNs 3aliuThl OT MOHWUKEHHOrO HanpshKeHWs

METoYHMK aneKkTponuTaHus
+
TNMormyeckasi UC MwukpokoHTponnep \
Mepeaarpyaka TN T
cBpoca pesarpy: Mepesarpyaka
Kowtporbhmakoro | _ TpeOra _
HanpsHkeHWs
Harpyska (notpeGnsiownee
YCTPOWCTBO)
TNorueckast UC MukpokoHTpornep | _\_ _
cbpoca Mepesarpy3ka Mepesarpyaka

PucyHok A.11 — CTpyKTypHasi cxema MHOIoKaHanbHOro MoAyns 3awuTbl OT NOHWKEHHOIO HanpsXeHUs

A.8.2 3awmra oT 6pocka HanpshKeHuUsl C MOMOLLbIO0 6e30NacHOro BbIKNIOYEHUA
MpumeyaHune — Ha ator MeToa/cpeacTBo AaHa ccbinka B FOCT P 53195.3 (Tabnuua A.9).

Llenb: sawmra cBsA3aHHbIX ¢ 6e30MacHOCTbIO CUCTEM OT Gpocka HanpsXXeHWS.

OnucaHue: paHHee obHapyxeHUe NoBbIlLeHUs (Bpocka) HanpsXeHUs U NepekioYeHne BCeX BbIXO40B CUCTEMBI
B 6e3onacHoe COCTOSIHME C UCMONb30BaHMEM MPOLEAYPbl OTKNIOYEHUA 3NEKTPONUTaHUS WU MEepeKnoYeHns Ha
pe3epBHbIit 6nok anekTponuTaHusa. CTpyKTypa U NpUHUMN AeWCTBUA MOAYNA 3aluThl OT NoBbIleHns (bpocka) Hanpsaxe-
HUS aHaNOrMYHbl AEUCTBUIO MOAYNSA 3aLLUTHI OT MOHWKEHHOrO HanpskeHusa (cM. A.8.1).

A.8.3 YnpaBneHue HanpsixeHneM BTOPUYHOro MICTOUHUKA SNEKTPONUTaHUA

MpumedyaHune — Ha ator MeToa/cpeacTBo AaHa cebinka B FOCT P 53195.3 (Tabnuua A.9).

Llenb: KOHTPOmNb HanpsXKEHUIA BTOPUMHOTO UCTOYHUKA SNEKTPONWUTaHWS U MHULManusauws nepexopa B Gesonac-
HOe COCTOSIHWe, ecii HanpsPKeHue He HaxoAWTCsl B 3aflaHHOM AuanasoHe.

OnucaHue: ocyLlecTBrNeHUe KOHTPONSA HanpsXeHUW BTOPUYHOIO UCTOMHUKA SNEKTPONUTaHUA WU, eCrin Hanpsbke-
HWe He HaxoaWTCH B 3afjlaHHOM AuanasoHe, OTKIIOYEHUE 3NEeKTPONUTaHUs cucTembl NMBo NepeknoveHne ee Ha pesep-
BHbIV 6NoK anekTponuTaHus. CTpyKTypa M NpUHLMUN AeACTBUA CUCTEMBI (MOAYIISA) KOHTPONA BTOPUYHOIO UCTOYHMKA anek-
TPONUTaHWSA aHANOrUYHLI CTPYKTYpe U NpUHLMNY AeiAcTBUA Moayneid, onmcanHbix B A.8.1 n A.8.2.

A.8.4 besonacHoe BblKIloYeHne

MpuMeyaHue — Ha atoT MeTog/cpeacTBo faHa ccbinka B FTOCT P 53195.3 (Tabnuua A.9).

Llenb: BbIKMOYEHWE 3MEKTPONMTaHUs ¢ 6e3onacHbiM coxpaHeHWeM 3anoMHeHHOW WHdopmaLun.
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OnucaHue: ocyllecTBnseTca paHHee o6HapyxeHue nosbilleHUs (Bpocka) Win NOHWKEHNUSA HanpsKeHUsi ¢ TeM
yTobbl BHYTpeHHee cocTosHue CB3C-cuctembl (noacucTembl) nNpu  HeobxogMMOCTM Morno 6biTb coXpaHeHo
B SHeproHe3aBUCUMMOI NaMsATU U YTOObI BCe BbIXOALI MOrMK BbITh ycTaHOBMeHbl B 6e3onacHoe cocTosiHUe npoLueaypoit
OTKINIOMEHUS 3MEKTPONUTAHURA, UNK BCE BbIXOALI MOMMU BbITb MepeknoveHbl B 6e3onacHoe cocTosiHUue npoLleaypoii
OTKIIOMEeHUs aneKkTponuTaHus, nubo notpebnstowme yctpoiictBa Mornu ObITb NOAKIIOYEHBI K PE3EPBHOMY WUCTOHMHUKY
3MeKTponuUTaHus.

A.9 BpeMeHHOW U NOrMYECKUI KOHTPONb NOCNEA0BaTEeNbHOCTYU BbIMOSIHEHUS NPOorpaMmm

MpumeyvyaHune — Ha 3Ty rpynny MeTogoB Unu CpeAcTB AaHbl ccbinku B TOCT P 53195.3 (Tabnuupl A.16,
A17nA19).

MobanbHasa Uenb: oBHapyXeHWe UCKaXEHHBLIX NPOrpaMMHBLIX NOCMe[oBaTENLHOCTER, BO3ZHUKAOLWMX B Criyvasx,
Korfla OTAENbHblE 3NeMeHTbl NporpaMmbl (HanpUMep, NporpamMMHblE MOAYIM, MOAMNPOrpaMmbl MM KomaHAabl) obpaba-
THIBAOTCA B HENPaBUIILHOW NOCNEAOBaTENLHOCTH, UNKN B HENPEAYCMOTPEHHBIN Nepuog BpeMeHun, nubo npu cboe TakTo-
BOW 4acCTOTbl Npoueccopa, BO usbexaHne HEBEpHOro BLIMNOMIHEHUS WU  HEBBLIMOMHEHUS yHKUMKM GesonacHocTu
(cM. pucyHok A.12).

3anyck o
. Mpoueccop
OexypHbiii Talimep (MMKpOKOHTpOMNep)
_ OcraHos/epesanyck
3anyck
OT MUKporpoLieccopa
(MUKpoKoHTponnepa)

CurHan Tpesoru
OT AeXypHoro TaliMepa

HopmanbHbIi pexum

PucyHok A.12 — CTpyKTypHas cxema 1 BpeMeHHble Anarpammel MOAYNSA BPEMEHHOro
W MOrN4ecKoro KOHTpOnei nocrnefoBaTenbHOCTU BhINOMHEHWA NporpamMmm

A.9.1 KoHTpONbHbI 4aTUMK BpeMeHU ¢ oTAeNbHOI BpeMeHHOM 6a30oii 663 BpeMeHHOro okHa
MpumeyvaHune — Ha atoT MeToa/cpeacTBo AaHa cebinka B FTOCT P 53195.3 (Tabnuuysl A.10 n A.12).

Llenk: KOHTponb MOBEAEHUS U MOCIeAOoBaTENBHOCTA BLINOMHEHUS NPOrpamMm.

OnucaHne: BHELWHWA aneMeHT (HanpuMep, KOHTPONBHEIA faTymMk BpeMeHu), 3afatowuii UHTepBansl BpeMeHU ¢
OTAEnNbHOW BpeMeHHOW 6a30i, nepuogn4eckn nepekntovaeTca AN KOHTPONsA NMOBEAESHUA KOMNbIOTepa U nocrefoBa-
TeNbHOCTU BLINOMHEHWSA nporpamM. OcyLecTBNAETCA CrexeHue 3a TeM, YTobbl MOMEHTHI NepekntodeHuss Gbinu npa-
BUINBHO pacnonoxeHbl B nporpaMme. KOHTPONbHLIA AATYMK BPEMEHU HE MEpeKniodaeTea ¢ HEKOTOPLIM pMKCUpOBaH-
HbIM MEPUOLOM, OAHaKO AN HEro 3ajaeTcs MakcMMarbHbIi BpeMeHHON uHTepBarn.

A.9.2 KOHTpOnbHbI M AaTYMK BpeMeHM ¢ oTAeNbHON BpeMeHHO 6a30ii 1 BpeMEeHHBLIM OKHOM

MpumeyaHune — Ha stoT MeToa/cpeacTBo AaHa ccbinka B FTOCT P 53195.3 (Tabnuubl A.10 n A.12).

Llenk: KOHTponb MOBEAEHUSI U MOCIef0BaTENBHOCTA BhINOMIHEHUSI NPOrpaMMm.

OnucaHne: BHELWHWIA SnemMeHT (Hanpumep, KOHTPONbHbBIA AaTyunk BpeMeHM), 3afatoWnii UHTepBasibl BpEMEHU C
OTAEenbHOW BpeMeHHOW 6a30oi, nepuognyeckn nepekntovaeTca AN KOHTPONs NOBEAEeHUSA KOMNbloTepa U nocrnefoBa-
TENMbHOCTU BLINOMTHEHUSI NporpamMM. [poU3BOANTCS CrEXeHWe 3a TeM, YTOObl MOMEHTBI NepeknioveHNs Gbinu NpaBuUnb-
HO pacnonoxeHebl B nporpamMme. Ecnu BeiMofiHEHWE NporpamMmel 3aHUMaeT Gonee agnuTenbHoe unu Gonee KopoTkoe
BPEMS, YeM OXWAaeTCs, BbIMOMHAETCS YpesBblHaiiHoe aencTeue.

A.9.3 Iloruyeckmnint KOHTPONb NocreaoBaTeNbHOCTH BbINOMHEHUA NPOrpPaMM

MpuMmeyvyaHue —Ha atoT MeTog AaHa ccebinka B FOCT P 53195.3 (Tabnuupbl A.10 n A.12).
Lienb: KOHTpOSb NpaBUnbHOW NOCIef0BaTENbHOCTU BLINONHEHUS OTAENBHBIX YacTel NporpaMMel.
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OnucaHue: npaBurnbHasi NOocreqoBaTeNlbHOCTb BINOMHEHUS OTAESIbHbIX YacTel NporpaMMbl KOHTPOSIMpYeTCs ¢
NOMOLLbI0 NPOrpaMMHBIX CpeAcTB (Mpoueayp y4yeTa, Kr4veBbiX Npoueayp) UM ¢ UCNorb3oBaHWEM BHELLHUX CPEACTB
koHTponsi. OcyLlecTBAeTCS KOHTPOSb 3a TeM, YTOObLI TOUKW MPOBEpKW pacrnoraranicb B NporpamMMe NpaBUibHO.

Bonee noagpo6Hoe onucaHne AaHHOro Metofa npueefeHo B [45].

A.9.4 KombuHauusa BpeMeHHOro U NNIOrMYecKoro KOHTporneil nocnefoBarenbHOCTH NporpaMm

MpuMeyaHune — Ha aror MeToa/cpeacTBo gaHa cebinka B FOCT P 53195.3 (Tabnuuybsl A.10 n A.12).

Llenb: KoHTponb NoBeAeHUs1 U NPaBUIbLHOI MOCNEA0BATENLHOCTM BLIMOMIHEHUS OTAENbHLIX YacTeil NporpamMmmel.

OnucaHue: yCTpOUCTBO, 3ajalolLlee NHTepBarbl BpeMeHU (Hanpumep, KOHTPOSbHbLIA AaT4yuK BpEMEHM), KOHTPOSM-
pytoLlee nocrefoBaTensHOCTE NMporpaMM, BHOBb 3arycKaeTcsl TONMbKO B TOM CIlydae, ecrnu NocfiefoBaTeslbHOCTb YacTei
nporpaMMbl BbINOMHAETCA NPaBUITBHO.

[HaHHblil MeToa/cpeacTBO Gonee nogpobHo onucaH B [45].

A.9.5 NpoBepka BpeMeHHOro KOHTPOTS B peXXUMe OH-NalH

MpumMeyaHnune — Ha aror MeToa/cpeacTeo AaHa cebinika B FTOCT P 53195.3 (Tabnuubl A.10 n A.12).

Lienb: oBHapyxeHUWe OTKa3oB MpU BpeMeHHOM KOHTpore.

OnucaHue: BpeMeHHO KOHTPOMNb NPOBEPSIETCS NPU 3anycke, a 3arnyck BO3MOXEH TONbKO B TOM criyyae, ecnu
BpPeMeHHON KOHTPOMb YCMELLUHO 3aBeplueH. Hanpumep, AaTumk TeMnepaTypbl MOXET GbiTb NPOBEPEH HarpeTbiM pesuc-
TOPOM MpW 3arnycke.

A.10 CpencTtBa oxnaxaeHus U noaorpesa
MpumeyvaHune —Haaryrpynny cpefctB faHa ccbinka B FTOCT P 53195.3 (Tabnuubl A.17 n A.19).

MobanbHas Uenb: ynpaBneHWe oTKazaMu B CPEeACTBaxX OXNaXAeHUs (BEHTUNSILMKU) U NOJorpeBa WWUMKU UX KOHT-
ponb, €CNU OHW CBA3aHbI ¢ 6e30NacHOCThIO.

HaHHble cpeacTBa bonee nogpobHo onucaHbl B [46—49].

A.10.1 flaTyuk TemMneparypbl

MpumMmedaHnue —Ha ato cpeacTso AaHa ccbinka B FTOCT P 53195.3 (tabnuuya A.11).

Lienb: oBHapyxeHne TemnepaTypHOro neperpesa WU HeforpeBa A0 TOro, Kak CUCTEMA HaYHeT feWCTBOBaTL BHE
3afaHHbIX TpeboBaHuiA.

OnucaHue: NpUMEHSIETCA AaT4MK TEMMEpATYpPbl, KOTOPLIA KOHTPONMpYET TeMnepaTypy B Hanbonee KpUTUYECKUX
Toukax E/E/PE CBE3C-cucTeMbl (NOACUCTEMbBI) UM COCTaBAAIOWMUX. YpesBblvailHoe AeNcTBUE OCyLLeCTBNSAETCA A0 TOro,
Kak TeMnepaTypa B KpUTUYECKUX TOYKaxX BbINAET 3a yCTaHOBMNEHHbIE B TpeboBaHuAX npegensi.

A.10.2 YnpaBneHue BeHTUNALUEN

MpumMmedyaHue — Ha aToT MeToa/cpeacTBo AaHa ccoinka B FTOCT P 53195.3 (Tabnmua A.11).

Llene: oBHapyxeHue oTka3oB B paboTe BeHTUNATOpA.

OnucaHue: KOHTPONMUPYETCA MPaBUIbHOCTL paboThl BeHTUNATOpa. Ecnu BeHTUnATOp paboTaeT He AOSMKHLIM
obpa3oM, NpefnpuHUMatoTcs AeRCTBMA MO 0BCNYXUBAHUIO UNW aBapUtHOMY OTKMIOYEHUIO.

A.10.3 Be3sonacHoe oTKINOUYeHNE C UCNONbL3OBaAHUEM NNABKOro NpeaoXxpaHuTena

MpumedaHune — Ha atoT MeToa/cpeacTso AaHa cebinka B FTOCT P 563195.3 (Tabnuvua A.11).

Llenb: oTtkmtoueHne CE3C-cucTeMbl 6€30MacHOCTH A0 TOrO, Kak cucTeMa BbllfeT 3a nNpeaentl 3afaHHbIX Temne-
paTypHbIX peXumoB.

Onucanue: ana otkiodeHns CB3C-cucteMbl UCNONB3YETCA NNaBkuil NpeagoxpaHuTens. B PE-cucteme Bbikniove-
HWe OCYLUECTBMAETCA MPOLEAYPOi OTKIIOYEHUS 3SNEKTPOMUTaHWUSA, NPU KOTOPOM COXpaHAeTCA BCA WHdopMaums,
Heobxoaumas npu YpesBblyaiHbIX JeACTBUSX.

A.10.4 CtyneHuaTble coobLleH s OT TEPMOAATUUKOB U YCNOBHAaA TpeBora

MpumedaHune — Ha sToT MeToa/cpeacTBO AaHa ccbinka B FOCT P 53195.3 (Tabnuua A.11).

Llenb: cooblieHne o Tom, 4to CB3C-cuctema (noagcucteMa, MoAynb) BellLna 3a YCTAaHOBMEHHbIe TpeboBaHNAMM
npeaenesl TemnepaTypHbIX PEXUMOB.

OnucaHue: ocyLLecTBNSAETCA KOHTPONb TeMNepaTypbl, U NpU ee BbIXOAE 3a YCTaHOBMEHHbIe Npeaentl Bbl4aeTca
TpeBOXHOe coobLleHue.

A.10.5 CoeMHeHHne yCTPOMCTBA NPUHYAUTENBLHOTO OXNaXASHUA BO3AYyXa U MHANKATOPA COCTOAHUN

MpumedaHune — Ha sToT MeToa/cpeacTBO AaHa ccbinka B FOCT P 53195.3 (Tabnuua A.11).

Llenb: HegonylyeHne neperpesa cUCTEMbI (MOACUCTEMBI, MOAYNS, Cpeabl) NyTeM UCNONb30BaHUS UCKYCCTBEHHOMO
BO3AYLLHOTO OXNaXAEHMS.

OnucaHue: OCyLLECTBIAETCA KOHTPOMNb TEMMNEPaTypbl CUCTEMEI (NOACUCTEMEI, MOAYNS, CPEAbl), U, eCnu Temnepa-
Typa npeBbIcUna 3afaHHbI Npefen, BKIoYaeTcs UCKYCCTBEHHOe BO3AyLUHOe oxnaxaeHne. Monb3osaTens MHOPMUPY-
€TCsA O COCTOSIHUM TeMnepaTyphbl.
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A.11 O6MeH JaHHbLIMM U 3aNOMUHaloLLEe YCTPOWCTBO 6OMNbLLOI eMKOCTU

Mo6GanbHas Lenb: KOHTPOSb OTKa30B B Npoliecce obMeHa AaHHbIMU MeXAY BHELUHUMMW UCTOYHUKaMK 1 3anomu-
HaloLMM YCTPOWCTBOM OOSBLUOIA €MKOCTH.
A.11.1 OTgeneHne NMHUI SNEKTPONUTAHUA OT NIMHUIA Nnepeaa4yu UHOpMaLuu

MpuMeyaHUe — Ha aToT MeToa/cpeacTBO AaHa cebinka B MTOCT P 53195.3 (tabnuua A.13).

Lienb: MUHUMU3ALMA NEepPeKPeCTHLIX NOMeX B NINHUSAX Nepeaadn UHopMaL i, MHAYLMPYEMbIX CUNbHBLIMU TOKaMK
CUCTEMBI 3MEKTPOMUTaHUS.

OnwvcaHue: NuHUKM, obBecneuuBatolme anekTponuTaHue CB3C-cucTeM, NPOCTPaHCTBEHHO OTAENSAOT OT MUHUA,
HecywmMx MWHdopMaLumio. OrekTpoMarHUTHoe none, KOTOpOoe MOXET Bbi3biBaTb B NUHUAX Nepeaadu UHhopmalyuu
BCMMECKWN HanpsKeHUN, YMEeHbLLIAeTCss ¢ paccTosiHUeM.

HaHHblii MeToa/cpeacTBO Honee nogpobHo onucaH B [18].

A.11.2 MpocTpaHCTBEHHOE pa3aeneHue rpynnoBbiX TMHUIA

MpumMeyaHue —Ha atoT MeTog/cpeacTso gaHa cebinka B FOCT P 53195.3 (tabnuubl A.13 n A17).

Lienb: MMHAMW3aLMSi NEPEKPECTHLIX MOMEX, MHAYLMPYEMBIX CUMbHBIMU TOKAMU B PYNMOBLIX MUHUSX.

OnucaHue: rpynnoBble NIMHUM, HecyLe MHAPOPMALIMOHHLIE CUrHanNL!, OTAENSATCA o4Ha OT ApYroi. SnekTpomar-
HUTHOE Mone, KOTOpoe MOXET Bbi3biBaTb BCMIIECKU HaMpsiKEHUIA B rpynnoBbIX MUHUAX, YMEHbLIAEeTCS ¢ pacCcTosAHMEM.
3TOT MeToA/CpefCTBO CHUMXAET Takke oTKasbl No obLei npuynHe.

HaHHelii MeToa/cpeacTBO HBonee nogpobHo onucaH B [18].

A.11.3 MNoBblILLIEHNe TOMEXOYCTONYUBOCTH

MpumMedyaHue — Ha atoT meToa/cpeacTBo AaHa ccbinka B FTOCT P 53195.3 (Tabnuubl A.13, A17 n A19).

Llenb: MUHUMU3ALMA 3NeKTpoMarHWTHeIX Bo3aeicTBuil Ha CBE3C-cuctemy.

OnucaHve: NpUMeHeHne MeToA0B/CPeACTB, YMeHbLUaoLWmMX BoCnpunMunBocTe CB3C-cucteMbl K anekrpoMarHuT-
HbIM BO3AENCTBUSIM, BbI3BaHHBEIM W3My4eHUAMW NGO HAaBOLKAMU HA NUHUK NEKTPONUTAHUS UNKU UHDOPMaLMOHHbIE
NIMHUKM, a TaKKe BO3HWKaOLWMM U3-3a aneKTpocTaTudeckux paspspos. K MeToaam/cpeactBaM OTHOCATCS: SKpaHUpoBa-
HWe, 3a3eMneHne U punetTpaumns. Buibop npuMeHseMbIX METOAOB/CPELCTB 3aBUCUT OT BUAOB CUCTEM, KOHKPETHLIX 0bna-
CTel NpUMeHeHus v TpeboBaHwWii kK cuctemaM. CrieayeT OpUeHTMPOBaTLCA Ha CTaHAapTU3OBaHHbIe MeToAbl/cpeacTsa,
obnactu npuMeHeHuss U TpeboBaHus, KoTopble onucaHbl, Hanpumep, B TOCT 13661, MOCT 30382, IOCT P 51700
W APYrMX AOKYMEHTaX Mo CTaH4apTusauuu.

A.11.4 MNepepaya curHana 6e3 HaBOAOK

MpumeyaHune — Ha aToT MeToa/cpeacTso gaHa ccbinka B MTOCT P 53195.3 (Tabnuusl A.13 n A17).

Lienb: obHapyxeHue ofHUX U TeX e UHAYLUPOBAHHBIX HAaNPSXXEHUA B rpynnoBbIX JIMHUAX Nepefadn CUrHanos.

OnwucaHwue: Bcst aybnupyemas WHdopMauusa nepefaeTca aHTUBANEHTHLIMU CUTHanaMu (Hanpumep, Norm4eckumn
1 1 0 u nx nueepcusmMu). Owmnbkn no oblieil NpuHnHe (HanpuMmep, BbI3BaHHLIE 3NEKTPOMAarHUTHLEIMU U3NYYEHUAMNU)
MOryT BbITb 0BHapyXeHbl aHTUBANEHTHEIM KOMNapaToOpPOM.

A.12 laTumnkn

Mo6GanbHasi Uenb: KOHTPOMNb OTKa30B B AaTqukax, CBA3aHHbIX ¢ 6e30nacHOCTbIO CUCTEM.
A.12.1 3TanoHHbIN AaTYMK

MpumMedaHune —Ha 3ato cpeacteo faHa ccbinka B FOCT P 53195.3 (Tabnuuya A.14).

Llenb: obHapyxeHue HenpaBUNbLHOW paboThl AaTyuka.

OnucaHue: AnNs KOHTPOs BLINOMHEHUSA MPOLIECCOB AaTvMKa MCMOMb3yeTCA He3aBUCUMBIA 3TanoHHbIA AaT4yuK.
Bce BXOAHbIE CUrHamNbl B MOAXOAALME BPEMEHHBIE UHTEPBanbl NPOBEPSAIOTCA STANOHHLIM AATYNKOM AN oObHapyxeHus
0TKa3oB B paboTe npoBepsieMoro gatuuka. MNpoAyKTUBHEIM SBMSETCS NPUMEHeHWe AaT4YMKOB CO BCTPOEHHBLIM 3TarioHOM
UM ero UugppoBbiM obpa3som.

OaHHoe cpegctBo Boree nogpobHo onucaHo B [50—53].

A.12.2 HenocpepacrBeHHO ynpaBnsieMbId Nepeknioyarernb

MpunMedaHue — Ha ator MeToa/cpefcTBO AaHa ccbinka B FTOCT P 53195.3 (tabnuua A.14).

Llenb: pasMblkaHWe KOHTaKTOB C MOMOLLbIO HEMOCPEACTBEHHOTO MEXaHUYECKOro COEAUHEHUS MEXAY Kyradkom
nepekroyaTens U NOBOAKOM KOHTaKTa.

OnncaHue: HenocpeACcTBEHHO YNpaBrsieMblit NepeknioyaTesb pa3MblkaeT CBOM OGLIYHO 3aMKHYTHIE KOHTaKThl
HEMocpeLCTBEHHBIM MEXaHUYECKUM pasbeAUHUTENEM MeXAy Kyradkom nepeknovaTens U NOBOAKOM KOHTakTa. 3TUM
oGecrneynBaeTca pasMblkaHue KOHTAKTOB MepekrtodaTtesisi BCAKWIA pas, Korda Kynavok nepeknodarenst HaxoauTcs B
paGodem nonoxeHun. MpuHLMN AeACTBUS aHanoruieH NPUHLUMMNY, onucaHHomy B A.1.2.

A.13 OKoHeuHble anemMeHTbl (MpUuBoAbI)
MobankHas Lenb: KOHTPOrNb OTKa30B B OKOHEYHbIX anemeHTax CBE3C-cuctem.
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A.13.1 MoHuTOpPUMHT

MpumeyaHune — Ha atoT MeTog/cpeacTBO AaHa ccbinka B FOCT P 53195.3 (Tabnuua A.15).

Llenb: oBHapyeHne HenpaBurnbHOW paboTel NpuBoAa.
OnucaHune: paboTa NpuBOAa KOHTPONUPYETCH (Harnpumep, ynpasBnseMbIMA KOHTakTaMu pene, M. MOHUTOPUHT

peneiiHblx KoHTakToB B A.1.2). M36bITOYHOCTb, BHOCUMAs 3TUM KOHTpOMeM, MOXeT BbiTb UCTIoNb3oBaHa AN Nepekroqe-
HUA CUCTEeMbl B aBapUiHbIA PeXuMm.

A.13.2 MNepeKpecTHbIt KOHTPONb rPYNNOBbLIX NPMBOAOB
MpumMmedaHue — Ha aToT MeToA/cpeacTBO faHa ccbinka B FTOCT P 53195.3 (Tabnuua A.15).

Llenb: o6HapyeHWe 0TKa3oB B MPWUBOAaX MyTeM CPaBHEHWsI pe3ynsTaToB KOHTPONsA UX paboTsi.

OnucaHuWe: Kaxablil rpynnoBoOiA NpUBOL KOHTPONMPYETCA CBOWM annapaTHbIM KaHanoM. Mpu oBHapyxeHuu pas-
nuuuii BelpabaTbiBaeTCH aBapuitHoe AedcTBuE.

21



roCTP 53195.5—2010

MpunoxeHue 6
(cnpaBouHoe)

MeToabl/cpeacTea Ans UCKMIOYEHUA CUCTEMATUYECKUX OTKA3OB
Cb3C-cuctem (cm.NOCTP 53195.3uTOCTP 63195.4)

MpuMedaHuns

1 YacTb Mep (MeTOfOB/CPEeACTB) fJaHHOrO NPUNOXEHU OTHOCATCA K MeTogam/cpefcTBam AfA NporpaMMHoOro
obecreveHuns, HO OHU He AybnMpyLoT MeToAbl/cpeacTBa, NPYBEeAEHHbIE B NpunoxeHun B.

2 MeTogbl/cpeacTBa, NpeAcTaBneHHble B HACTOALLEM NMPUINOXEHUN, He ABNATCA uedepnbiBarowmmu. Cb3C-cuc-
TeMbl HEMPEpPLIBHO pasBMBaloTCs, U METOALI/CPEACTBA UCKITIOYEHNSA CMCTEMaTUYECKUX OTKa3oB coBepLUeHCTBYHTCS. [Mpu
BbIOOpE KOHKPETHLIX METOAOB/CPEACTB creflyeT OPUEHTUPOBAaTLCA, B NEPBYIO odepelb, Ha CTaH4apTU3oBaHHbIe MeTo-
Abl/cpefcTBa. B crniydae npuMeHeHUs HOBLIX METOAOB/CPEACTB Beerga criefyer hopMUMpoBaTh U COXPaHATb AoKadaTeNb-
CTBEHHble MaTepwuarkl, AeMOHCTPUpYoLne ahPeKTUBHOCTEL HOBLIX METOA0B/CPECTB Mo CPaBHEHUIO ¢ MeTofamu/cpea-
CTBaMW, NPUBEAEHHBIMWU B HAcTOALLEM MPUNOXEHUMN.

B.1 O6wue MeToabI U CpeacTBa
B.1.1 YnpaBneHue npoekramm
MpumMmedyaHune —Ha atoT MeToa/cpeacTBo AaHa cebinka B FOCT P 53195.3 (tabnuusl 5.1—b.6).

Llenb: ycTpaHeHWe 0TKa30B MyTeM COBEPLUEHCTBOBAHUS OpraHU3aLuuoHHOW MOAENU, NpaBui U CPeACTB Mo pa3pa-
60Tke U TecTMpoBaHuio CB3C-cuctem.

OnucaHue: Hanbonee 3Ha4YMMbIMK ABNSIOTCA MeTOAbI/CpEeACTBa, HanpaBEeHHbIE:

- Ha co3fiaHne opraHu3aLMoHHOK MOAENN, B OCHOBHOM AN obecneyeHus feiCTBUSA CUCTEM MeHeAXMEeHTa Kade-
CTBa U MeHeAXMEeHTa pucka B COOTBETCTBUU C AENCTBYIOLUMMU CTaHAapTaMmu,

- Ha yCTaHOBMeHWe B PYKOBOACTBAaX MO B3aMMOCBSA3aHHBIM MPOEKTaM W KOHKPETHBIM MpOeKTaM peryrnmpyrowmx
npasun, Mep U MeponpusaTUiA AN cosfgaHua u oueHku cootBeTcTBUA CE3C-cuctem;

- Ha NpuMeHeHWe cregytolmx Hambonee BaxHbIX 6a30BbIX MPUHLWMOB:

- BbIGOp MpPOEKTHOW opraHu3aLun U ycTaHOBMEHMe:

* 33fja4 U OTBETCTBEHHOCTU NOAPa3AENeHUn opraHusauui;

* YNONMHOMO4MBaIOLLMX NogpasaeneHnii no obecneveHnto KavecTsa;

* nopsiika obecneyeHnss HE3aBUCUMOro OT paspaboTynka NOATBEPXAESHUA KavecTBa (BHYTPEHHEE MHCNEKTUPO-
BaHue),

- Ha onpefeneHne u NpUHATHE NNaHa nocnefoBaTenbHbIX ASWCTBUI (MOAENN AEHCTBUN):

- OnpeAeneHne BCex CyLLECTBEHHbIX AeCTBUN, HEOOX0ANMBIX BO BPeMS BLINONHEHWUS NPOEKTa, BKNIOYan BHYTPEH-
Hee WHCMeKTUpOoBaHWe NPOBEPKU U rpaduk ero NpoBeAeHUs,

- gornornHeHve (oGHOBMEHUE) NPOEKTa;

- Ha onpejeneHWe CTaHAAPTHOW NOCNEA0BATENbHOCTU ANA BHYTPEHHEro WHCNEKTUPOBAHUS:
nnaHMpoBaHue, BbIMONHEHNe U NPOBEPKa WHCNEKTUPOBAHUS (TEOPUA MHCNEKTUPOBaHUSA),
pasfeneHve MexaHU3MoB ANSA KOMNNEKTYIOWen NpoayKumuK;
- COXpaHeHWe pe3ynsTaTtoB NOBTOPHLIX NPOBEPOK;
Ha ynpaBreHue KoHpuUrypaumei:
- aMUHUCTPUPOBaHWE U NpOBEpKa BepcUil;
obHapyxeHWe BNUAHUIA MoaudUKaLuii,

- cornacoBaHWe WHCNEKTUPOBAHUA Nocfe Moaudukauui,

- Ha BBeJeHMe KONMMYeCTBEHHOW OLEHKU Mep No obecnedeHunio kavecTsa:

- ycTaHoBfeHne TpeboBaHuit;

- CTaTUCTUKa OTKA30B;

- Ha BBeZleHWe aBTOMaTU3MPOBaHHLIX YHUBEPCANbHbLIX METOA0B, UHCTPYMEHTOB U CpPeACTB 0by4YeHMs1 nepcoHana.

CTtaHpapTusoBaHHble MeTOAbl/cpeacTBa MO acnektaMm MeHeAXMeHTa KadecTBa, MEHEAXMEHTa pucka u
ynpaeneHus npoektamu nogpobHo onucaHel B8 NTOCT P MCO 9000, MOCT P UCO 9001, TOCT P UCO 10006,
rOCT P MICO/M3K 16085.

B.1.2 JokymeHTauusa

MpuMmedaHuns
1 Ha atoT meToa/cpencTtBo aaHa cebinka B FTOCT P 53195.3 (tabnuusl 65.1—6.6).
2 CMm. Take MOCT P 53195.2 (pasgen 5 n npunoxeHue A).

Llenb: ycTpaHeHMe OTKasoB W YMpoLleHWe oueHKu cooTBeTcTBusi CB3C-cuctem TpeGoBaHusam 6GesonacHocTu
C MOMOLLbIO CUCTEM [OKYMEHTUPOBAHWUA KaXAoro Liara npouecca paspaboTku.
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OnucaHue: B npovecce oLeHKU COOTBETCTBUA BCE CTOPOHLI, BOBIMe4Y€eHHbIE€ B NpoLecc NpoeKTUpoBaHUA, AOIMKHbI
IEMOHCTpUpoBaTh (NpefCcTaBnATh AoKas3aTernbCTBa) COOTBETCTBME CUCTEM IKCMIyaTaUUOHHLIM XapaKTepucTukaMm, Tpe-
6oBaHUAM 6e3onacHOCTU U BCceM cocTaBnAwwWmnmM, BKNKOYEHHbIM B MPOEKT. B obecnedeHnn cnocobHOCTU K TmaTeanoﬁ
pa3paboTke U rapaHTMpOBaHUIO NMPOBEPKU foKa3aTenscTB 6e3onacHocTU B Nobol nepnoj BpeMeHu ocoboe 3HaveHune
npugaeTca AOKyMeHTaLun.

BaxHbiMK 0BLMMU CpeficTBaMM YCTPaHEHUs OTKA30B M YNPOLLEHUS OLIeHKU COOTBETCTBUSA ABMSAIOTCA BBEAeHUe
PYKOBOACTB U aBTOMaTuU3aLunA, B TOM YUcne:

- PYKOBOACTB, KOTOpbIE:

- yCTaHaBnuBaroT Tpe6OBaHI/IF| K rpynnoBoMy nnaHy,

- UMerT KOHTpOﬂbeIVI CMUCOK coaepXXaHuA,

- yCTaHaBnuBaloT popmaT JOKyMEHTa;

- aAMWUHUCTpUpoBaHUA AOKYMEHTUpOBaHUA C NMOMOLLbIO aBTOMaTI/IaI/IpOBaHHOﬁ ] 0praHM30BaHHOI7I 6ubnunoTteku
npoekTa.

K nHauBuayanbHbiM cpegcrBaM OTHOCATCA:

- pasaeneHue B JOKYMeHTaLuu:

- Tpe6oBaHuii kK cucTeme;

- ONUCaHUA CUCTEMBI (JOKYMEHTaLUuu nonb3aoBaTens),

- onucaHusi pa3paboTku (BKIOYasi BHYTPEHHIO WHCMEKLMIO);

- rpynnupoBaHne NpoeKTHOW JOKYMEHTaLMU B COOTBETCTBUU C XU3HEHHBIM Luknom CB3C-cuctemsl;

- YCTaHOBIEHWE CTaHAaPTHBLIX Mogyrnei JOKYMEHTaLUK, U3 KOTOPbLIX MOTYT 6biTb CKOMNMNNPOBaHLI AOKYMEHTHI,

- ACHasa uaeHTUdUKaLUA COCTaBNSAIOWMUX YacTel JOKYMeHTaLui;

- ¢phopmanmsoBaHHoe OGHOBIEHUE BepCMif;

- Bbl60p ACHBbIX U NOHATHLIX CPeACTB ONUCaHUA:

- (hbopManusoBaHHasa HOTauMA onpefeneHuis;

- €CTeCTBEHHbIA A3blK ANSA BBeAeHUA, 060CHOBaHUI U NpeCTaBNeHUA HaMepeHuil,
rpacduyeckoe npefcraBneHue NpUMepos;

- CéMaHTun4yeckoe onpeaeneHue Fpa(bVILIECKVIX ANEeMEHTOB,

- AUPEKTOpUN cneLuasnbHbIX CroB.

CrieflyeT opueHTUMpOBaTLCA Ha CTaHAapTU3oBaHHble TpeboBaHust kK fAokyMeHTauun. 3Tu TpeboBaHuA nogpobHo
onucaHbl B [55], a Takke ycTaHaBNUBalOTCA B JOKYMEeHTax No cTaHAapTU3auun cucTeMbl NPOrpamMMHON AOKYMEHTaLMM.

B.1.3 PaspeneHune cucrem, CBA3aHHbIX ¢ 6€30NaCHOCTbIO, U CUCTEM, He CBA3aHHbIX C 6€30NacHOCTbIO

MpumedyaHue — Ha aToT MeToa/cpeacTBO AaHa ccbinka B MOK TOCT P 53195.3 (tabnuupl 6.1 n b.6).

Llene: npepoTepalleHne BNUAHUA CBA3aHHBIX ¢ 6€30NacHOCTLIO CUCTEM Ha CUCTEMBI, He cBA3aHHble ¢ 6esonac-
HOCTbIO, B HEMPEeABUAEHHBIX CUTYaLMSAX.

OnucaHue: B cneynduraummu TpeboraHuii kK CB3C-cucTemaM AOIMKHO GbITb onpefeneHo, BOSMOXHO NN pasaene-
HWe cuUCTeM, CBSA3aHHbIX C 6e30MacHOCTLI0, U CUCTEM, He CBSA3aHHbLIX ¢ Be3donacHocTbio. [omkHbI 6bITh YCTaHOBNEHbI
COOTBETCTBYOLLME YeTkne TpeboBaHUs No SToMy Bonpocy. YeTkoe pasfeneHie TpeboBaHWil CHUXaeET 3aTpaThl Ha TecTu-
poBaHue CBE3C-cuctem.

Bonee nogpobHoe onucaHue aTux TpebosaHuii npueegeHo B [18, 54].

B.1.4 PasHoobpa3ue annapaTHbIX CpeacTB

MpumMmeyvaHue — Ha atoT MeTog/cpeacTBO faHa ccbiika B FTOCT P 53195.3 (Tabnuuel A 16, A.17 1 A19).

Lienb: oBHapyXeHue cucTeMaTUHYECKUX OTKA30B MpW BLIMOMHEHWU AeicTBuil YO, ¢ ncrnonbaoBaHWeM pasHoo6-
pasHbIX KOMMOHEHTOB C PasnUYHBIMU YacTOTaMu U TUMaMu OTKa3oB.

OnucaHue: NpUMeHeHWe pasfnYHBIX TUMOB KOMMOHEHTOB B pa3HoobpasHeiX kaHanax CB3C-cucteM Ana cHuXe-
HWUS BEPOSTHOCTU OTKa30B Mo O6LLEel NpuYnHe (Hanpumep, us-3a nepeHanpshKeHwid, aneKTPOMarHuTHbLIX BUAHUIA) U
MOBbILLEHUA BEPOATHOCTUN OBHapYXKEeHUs Takux oTkasos. [N BeinonHeHus Tpebyemoii yHKLMN MPUMEHSIIOT pasnnyHble
cpefcTBa, OCHOBaHHble Ha pasnnyHbIX MU3NYECKUX NPUHLMNAaX (HanpuMep, aNeKTPUYecknx, rmapaBnmyeckmx, nHesma-
TUYECKUX) U pas3nnuYHbIX crnocobax peLLeHnst OAHOM M ToM Xe 3aaaqn. CyLecTBYIOT pasnuyHble TNkl pasHoobpasuid. [ns
nony4eHns QyHKLUWOHansHoro pasHoobpasna UCMonb3yrT pasnuyHble NoAXoAbl AN AOCTUXEHWUS OfHOro U TOro xe
pesynerara.

B.2 Cneuudomnkaumus Tpe6oBanmnin k 6esonacHoctu CBE3C-cucrtem

MMobankHasa Uenb: paspaboTka cneyndukayum TpebosaHuii kK CB3C-cucteMe, KoTopas, N0 BO3MOXHOCTH, AOMXK-
Ha GbITb NMOMHOW, He cogepxalleit ownMBoK, cBoGOgHON OT MPOTUBOPEYUNIA M NPOCTON AN NPOBEPKMU.
B.2.1 CTpykTypupoBaHue cneumcuKaumm

MpumedaHune —Ha atoT MeTog/cpeacTBo gaHa cceinka B FTOCT P 53195.3 (tabnuuysl 6.1 1 B.6).

Llenb: yMeHbLUeHUe cnoxHocTW cneundukauum Tpebosanuit k CE3C-cucTeme, a Takke UCKNOYeHUe oLInGoK
UHTepencoB Mexay TpeGoBaHUAMU NyTEM CO3LaHUs MepapXUHecKol CTPYKTYpbl YacTUYHbIX TpebGoBaHUA.
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OnucaHue: MeToa/cpelCTBO NpeaycMaTpuBaeT CTPYKTYpUpoBaHue (yHKUMOHanbHOW cneundukauun Tpebosa-
HWIA ¢ pa3bueHneM Ha YacTUYHble TpeboBaHUA Takum obpasom, YTOObI MeXAy HUMU CYLLECTBOBasIM, Mo BO3MOXHOCTH,
npocteiilunme HabnogaeMble oTHOWEHWUA. AHannus TpeboBaHWin NocnefoBaTENbHO YTOYHAIOT 40 TeX MNop, noka He ByayT
nony4YeHbl pasnuMuumble HebonbluMe YeTkne YacTuYHble TpeboBaHUA. Pe3ynbTaToM MOCNEAHEro yToMHEHUS ABMSETCA
vepapxudeckasi CTpyKTypa YacTuuHblX TpeboBaHuit, koTopas co3faeT ocHOBY ANA cneyudukauum NonHex TpeboBaHmiA.
OToT MeToa/CpeACTBO NO3BONAET BbIAENUTL UHTEPENCH YacTUUHBLIX TpeboBaHuii U ocobeHHo addpekTUBEH NpU KUC-
nonb3oBaHWM ANS UCKOYeHUs ownBok nHTepdeincos.

Bonee nogpobHble onuMcaHna cTaHAapTU3OBaHHLIX CTPYKTYpUpyeMblx TpeboBaHuii npuBegeHsl B [55—58].

b5.2.2 ®opmanbHbie MeToAbl

MpumeyaHune— Haatn metogel/cpeactsa gaHa cecbinka B FOCT P 53195.3 (Tabnuusl 6.1 u B.6).

Llene: BeipaxaTtb cneyndukauyuio TpebosaHmnii 04HO3Ha4YHO M NocnefoBaTeribHO TakuM obpasom, UTobbl okasa-
110Cb BO3MOXHbBIM OBHapYXUTb OWKUOKW W ynyLLEeHNS.

Onucanune: dopManbHele MeToAbl NpeacTaBnAlT coboil MeToAbl/cpeacTBa pa3paboTkM U OMMCaHUS CUCTEMB,
npUMeHsemMble Ha onpeaeneHHoOM 3Tane pas3paboTkn cneyudukauum unu npoekTa. Pe3ynbsrupylollee onucaHue npu-
HUMaeT MaTemMaTuyeckyto hopMy U MOXeT BbiTb NOABEPrHYTO MaTteMaTUYECKOMY aHanusy Ans obHapyXeHWs pasnuy-
HbIX KNaccoB HECOrNacoBaHHOCTEN WM HEKOPPEKTHOCTEN. Takoe onucaHue MOXET BbiTb B HEKOTOPLIX Clly4Yasix npoaHa-
nusnposaHo Ha 3BM co cTporocTblo, aHanorM4YHoW CTPOroCTU MPOBEPKU KOMMUIATOPOM CUHTAKCMca UCXOAHOW Mpo-
rpaMMbl, UKW NOAAEPXKAHO CPeACTBaMWU aHUMaLUKU ANs M30bpaXeHUs pasfM4YHbLIX acrneKkToB NOBefeHUs] ONUCaHHOM
cUCTEMBI. AHUMaLNA ynydwaeT BOCNPUATAE YenoBekoM creLudmnLupoBaHHOro NoBefeHus.

dopMarbHble MeToabl/cpeacTBa MOryT B 06LWeM criydae NpefoCcTaBNsATb HOTaLuio (B OCHOBHOM HEKOTOpLIE MeTO-
Abl AUCKPETHOW MaTemaTuku), CpeAcTBa ANA BbIBOAA ONWCAHWA B 3TOW HOTAUUW U pasnuyHble BMAbI aHanusa Ans
NPOBEPKU Ha KOPPEKTHOCTb PasnUYHbLIX CBOWCTB ONUCaHWIA.

HaunHas ¢ maTemaTudeckn dopManbHoi cneyudurkaLmm NpoekTupoBaHMe MOXET BbiTb CBefleHo 40 nocrnefoBa-
TEeNbHOCTU NOLWAroBbIX YTOMHEHWI K NPOEKTUPOBAHUIO FTOrMYECKOW CXEMBI.

Bonee nogpobHoe onucaHue chopmanbHbix MeTogoe/cpeacts npusegeHo B FTOCT P MAK 61160.

b.2.3 NonycdopmanbHLie MeTOoAbI

Llenb: cozgaHue ogHO3HaYHbLIX U COrMacoBaHHLIX YacTel cneyndukaumn ¢ BO3MOXHOCTLIO OOHapYXXEeHUsT OLIM-
OOK 1 NpOoMyCcKoB.

MpumevyaHne —Ha st MeTogbl/cpeacTBa AaHa ccbinka B TOCT P 53195.3 (tabnuubl 6.1, 6.2 n 6.6)n
B OCT P 53195.4 (tabnuusl A1, A2 n A4).

B.2.3.1 Obwue nonoxeHus

Llenk: yaocToBepuTECA B TOM, YTO MPOEKT YL,0BNETBOPSET CBOEH cneyudukaymu.

OnucaHnue; nonydopmanbHble METOALI NPeACTaBnAT coboi MeTOAbI/CpefcTBa CO34aHNsa ONMcaHnsa CUCTEMbI Ha
CTapguax ee paspaboTku, Hanpumep nNpu paspaboTke cneyndukayun, Npu NPOEKTUPOBaHUN UK KoguposaHun. Onuca-
HWe MOXeT BblTb B HEKOTOPLIX ClydYasx npoaHanuMavpoBaHo Ha OBM unu nogpep)kaHo cpeactsaMu aHumauun gns
oTobpaXeHWs pasnUYHbIX acneKkToB NOBeAeHWUs CUCTEMbI. AHUMaUMA NO3BOMSAET MOMYYUTb JOMOMHUTENBHYIO YBEPEH-
HOCTb B TOM, 4YTO CUCTeMa YAOBMETBOPSET Kak peanbHbM TpeboBaHMsaM, Tak U cneunduLnpoBaHHbIM TpeboBaHUAaM.

[Ba nonycdopManMaoBaHHbIX MeToga onncaHsl HUXKe.

B.2.3.2 MeToa KOHeuYHLIX aBTOMaToB/guarpaMmel NepexooB COCTOAHWUNA

MpumMmeyaHune—Ha sToT MeToA/cpencTBO faHa cebinka B FTOCT P 53195.4 (Tabnuybl B.5 n B.7).

Llene: MogenupoBaHuie, NOLrOTOBKa creludmrKkaunm unm peanusauns CTPYKTYphl ynpaBieHWs cUcTeMbI.

OnucaHue; cucTeMbl MOFYT BbITb ONKUCaHLI B BbIPaXKEHUAX, OTOOpakKatoLMx WX COCTOSHWUA, AaHHble Ha WX BXogax
n nx pgeictens. Haxogsack B cocTossHUU C1 1 NpW NOMyYeHUU Ha BXoAe [aHHbIX, CUCTeMa MOXET BbINOMHUTL JeAcTBUE A
n nepeiTn B cocTostHWe C2. MyTeM ONUCaHWA CUCTEMHBIX LEACTBUIA ANA KaXAOro BXOAA B KaXAOM COCTOSIHUM MOXHO
onucatb cuctemy nonHocTero. OBpasyemas B pesynsraTe Mogeslb CUCTEMbI SBMAETCA aBTOMaTOM KOHEYHbIX COCTOSHWIA.
OHa moxeT 6biTb M306paxeHa B BUAE TaK HasbiBaeMoi guarpaMmel NEPEXoqoB COCTOSHWIA, KOoTopas nokasbiBaeT,
Kakum obpasom cuctema NepexouT U3 OLHOMO COCTOSHMWA B APYroe, UNU B BUAE MaTpULbl, B KOTOPOIA No 0cAM 3agatoTcs
COCTOSIHWA U BXOAbl, @ AYENKM MaTpuLbl cogepKaT AEWCTBUA NO Nepexody B HOBOE COCTOSHUE.

Korga cucTeMa yCroXHSAETCs UM UMEET eCTECTBEHHYIO CTPYKTYPY, 9TO MOXET BbITb OTpaXeHo B YPOBHEBOW CTPYK-
Type aBTOMaTta KOHEYHBIX COCTOSHUIA.

Cneyundukaumsa UM NpoekT, BblpaXeHHbIA B BUAE aBTOMaTa KOHEMHbIX COCTOSHWIA, MOXET BbiTe NpOBEpEH:

- Ha MOSTHOTY (CUCTeMa AOMKHa UMETb JeiCTBME U HOBOE COCTOSIHUE ANA KaXKLOoro BXOfa B KaXX4OM COCTOAHUW);

- Ha COrnacoBaHHOCTb (TONBKO OAHO U3MEHEHWEe COCTOAHUS OMUCBIBAETCA ANA KaxAoW napkl COCTosHWE/BXOR);

- Ha JOCTWXMMOCTb (MOXHO UMW HEMb3A NEpPerT M3 OJHOro COCTOSHWUA B ApYroe npw noboil nocnegosaTesbHoO-
CTU BXOA0B).

OTO BaxKHble CBOWCTBA ANA KPUTUYECKMX cUCTEM. MHCTpyMeHTEI Ans o6ecnedeHnsa 3TUX NpoBepoK nerko paspabo-
TaTb. CyLecTBYIOT Takke anropuTMel, KOTOPbIE NO3BONAT aBTOMaTUYECKU FeHepMpPOoBaThL TECTOBLIE NPUMEpE! ANSA Be-
pucuKkaumMn peanusaunii asTomaTa KOHEUHBIX COCTOAHMIA UK ANa aHUMauMu MOAENN aBToMaTa KOHEYHBIX COCTOSHUNA.

MogpobHoe onucaHue faHHbIX METOAOB/CPEACTB NpuBefeHo B [57—59].
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B.2.3.3 MeTog ceTelt NeTpu
MpumedaHune — Ha atoT MeTog/cpeacTeo aaHa ceblka B FTOCT P 53195.4 (tabnuuysl 5.5 u B.7).

Llenb: MogenupoBaHue COOTBETCTBYIOLLMX acrekToB NOBEAEHWA CUCTEeMbl, OLieHKa W, BO3MOXHO, NOBbLILLEHNE ee
GesonacHoCTW U pabounx xapaKTepucTuk MyTeM aHanusa U NOBTOPHOrO MPOEKTUPOBAHMS.

Onucanue: ceTu [NeTpn OTHOCATCA K Knaccy TeopeTU4eckux rpadoBbiX Mogenen, ncnonbsyemsix Ans npeacrasne-
HUS MH(OPMAaLMK U yNpaBlieHNs NOTOKaMU B cUCTEMaXx, MpOLECChl B KOTOPLIX KOHKYPEHTHbLI U @CUHXPOHHbI.

CeTb MeTpn — 3TO ceTb NO3nLMiA M NepexohoB. [Mo3nLUnKU MOTyT GbITb «MapPKUPOBaHHBEIMUY UMM «HEMapKupoBaH-
HbIMU». [epexon «akTUBU3MPOBaH», KOrga BCe ero BXOAbl MapKupoBaHbl. B akTWBM3MPOBAHHOM COCTOAHWW MO3ULMK
paspellaeTcs (HO He TpebyeTcs) BbITb «BO3OYXAEeHHO!». Ecnn noanums «Bo3byxaeHay, Bxoh, NOCTynalwLMid Ha nepe-
X0f, CTAHOBWUTCS HEMapKUPOBaHHLIM, @ BMECTO 3TOrO Kax bl BbIXOA U3 Nepexofa oKa3blBaeTcs MapKUpOBaHHbLIM.

MoTeHuWarnkeHble ONacHoCTW MOryT ObITb NPeAcTaBneHbl B BULE KOHKPETHBIX COCTOSHWUA (MapKMpoBOK) B MOAENN.
Mogenb ceTeit MeTpu MoxeT ObITb paclumpeHa Ana obecneveHUa BOSMOXHOCTU CUHXPOHU3aLUK cucTeMbl. N xoTAa
«knaccuyeckne» cetu MNeTpu KOHLEHTPUPYIOTCA Ha acnekrax ynpaBrneHWs NOTOKaMu, UMEeKTCA HeKoTopble paclumpe-
HUA ANA BKITHOYEHUA NOTOKa AaHHbIX B MO eslb.

MogpoBHoe onucaHue ceTeit MNeTpu npuBegeHo B [60—65].

B.2.4 ABTOMaTU3MpoOBaHHbIe cpeaAcTBa pa3paboTku cneuudpmkaumm

MpumevyaHune — Ha stor meToa/cpeacTBo AaHa ccbinka B [OCT P 53195.3 (tabnuusl 5.1 n B.6)u
B MOCT P 53195.4 (tabnuvubl A1 n A2).

B.2.4.1 Obwue nonoxeHus

Lienb: ucnonbsoBaHue opmarnbHbIX MeTo40B/CpeAcTB paspaboTku cneumdukaLmu ANs ynpoLLeHns aBToMaTtu-
Yeckoro obHapyXeHWs HeofHO3Ha4YHOCTEN U MOMHOTHI CUCTEMBI.

OnucaHue: MeToa/CpeACTBO NpeaycMaTpusaeT co3fjaHne cnelmduraummn B opme 6asbl AaHHbIX, KOTopas MOXET
aBTOMaTU4eCKN aHanu3nMpoBaTbCA AN OLEHKU COrMacoBaHHOCTU W MOMNHOTHL. MHCTpYMeHT co3paHHoi TakuM obpa3om
cneuuduKkaLyMm nNpeaocTaBnaeT nofb3oBaTenio BO3MOXHOCTbL MPUMEHUTL aHUMaLMio pasfinyHbLIX acrnekToB cneundum-
LMpoBaHHOW cucTembl. B obliem crnyyae mMeToa/cpefcTBO NOALEPKMBAET He TOMbKO CO3faHue crneuyudukaumii, Ho 1
3Tan NpoekTUPOBaHMWS, a Takxke U Apyrue aTanbl XU3HEHHOro uuknia. MHCTpyMeHTbl cneuudukaumii MoryT 6biTh Knaccu-
1UMpPOBaHLl B COOTBETCTBUN C MyHKTaMu, NPUBEAEHHBIMU HUXE.

Moapo6Hoe onucaHne aTUX MeToAoB/CpeAcTs npuseaeHo B [57—59].

B.2.4.2 NHCTpYyMEHTbI, He OPUEHTUPOBaHHLIE Ha KOHKPETHBIA MeTof

Llens: npegocTaeneHne nonb3oBaTento ¢ MOMOLLbo NOACKa30K U hOPMUPOBaHUA CBA3EH MeX/Y COOTBETCTBYIO-
UMK YacTAMMU BO3MOXHOCTN COCTaBNeHMs1 NpaBUIbHOIA cneuudukaumn.

OnucaHne: NHCTPYMEHTLI, HE OPUEHTUPOBaHHBIE Ha KOHKPETHLIN MeTog, ocBoboXAaloT nonb3oBaTens oT pyTUH-
HOW npoueaypel U NoaaepXuBaloT ynpasneHue npoektoM. OHU He POPMUPYIOT Kakyto-NUBO KOHKPETHYIO METOA 000
paspaboTku cneundukaumii. OTHocUTENbHAs HE3aBMCUMOCTbL OT MeTofa MO3BOJISIET Nonb3oBaTensMm 6biTb bonee cBo-
60AHBIMU U OAHOBPEMEHHO NaeT UM HEKOTOPYIO CheLuani3MpoBaHHylo NoAAEPXKY, He0BXoAUMYIO NpU co3faHuK cne-
uudukayuin. Npu 3ToM YCNOXHAETCS OCBOEHWE MeToAa.

MoapobHoe onucaHne 3TMX MeToAOB/CpeACTB NpuBeaeHo B [57—59].

B.2.4.3 Mpoueaypa, OpueHTMpoBaHHasA Ha MoOAeNb C UepapXUYECKUM aHaru3oM

Llenb: npepgocTaeneHne nonb3oBaTenio BO3MOXHOCTUA CO3/jaHus NpaBuibHOW cneyudukayumn, obecneums corna-
COBAHHOCTL MeXAY ONUCaHWUAMU AEHCTBUA U AaHHbLIX Ha pa3fU4HbIX YPOBHAX abcTparnpoBaHus.

OnucaHue: MeToA/cpeAcTBO AaeT yHKLMOHaNbHoe NpejcraBrneHme o HeobxoAnMMoii cucteme (CTPYKTYPHbIN aHa-
1n3) Ha pa3snUYHbIX YPOBHAX abcTparMpoBaHUs (CTeneHb TOYHOCTH). AHaNU3 NPOBOAMUTCA Ha PasfUYHbIX YPOBHSAX Kak C
AeACTBUAMK, Tak U ¢ AaHHbIMWU. OLeHKa HEOJHO3HAYHOCTU U MOSTHOTHI cneLyuduKaLum BO3MOXHA Mexay uepapxuyec-
KAMU YPOBHAMK, a Takke MexXAy ABYMS (DYHKLMOHaNbHLIMK efAuHULaMmn (MOAYNAMU) Ha OAHOM W TOM Xe YPOBHE.

Moagpo6Hoe onucaHne MeToga/cpefcTBa npuBegeHo B [57—59].

b5.2.4.4 CywHocTHble MOAenu

Llenb: npegocTaBneHuwe nosnb3oBaTenio BO3MOXHOCTM CO3[jaHUs NpaBUnNbHOW cneyudukauumn, hoKycupys BHU-
MaHue Ha UCNONb3OBaHWUKN CYLLIHOCTEN BHYTPU CUCTEMbI U B3aUMOOTHOLLEHUIA MEXAY HUMU.

OnucaHue: 3aflaHHasa cucTema onucLIBaeTCsl B BUAE COBOKYMHOCTU OOBEKTOB U B3AMMOOTHOLLEHUI MEXAY HUMM.
[MpuMeHeHWe CYLHOCTHBIX MOoAernei No3BonsAeT onpeAensiTe, Kakue B3auMOOTHOLIEHNS MOTYT UHTEepPrpeTUpOBaTLCA
cucteMoil. B obuwem cnyyae aTu B3aMMOOTHOLLEHUS NO3BOSSIOT ONUCHIBATL EPapXUYECKYI0 CTPYKTYpY OGLeKTOB, NOTOK
Jl@HHbIX, B3aUMOOTHOLWIEHNUA MEeXAY AaHHLIMU W OMpeAensiTb, Kakue AaHHble ABNATCH NPpeAMETOM ONpeAeneHHbIX
TexHorornyecknx npoueccos. Knaccuyeckasn npoueaypa paclumpsieTca NpUMEHeHUEM yrpaBrieHus npoueccamu. Bos-
MOXHOCTN o6cnepoBaHna cneuudmrkaluu U NoAAEPXKKa MONb3oBaTeNs 3aBUCAT OT pasHooOpasusl NpPOUNNCTPUPO-
BaHHbLIX B3aUMOOTHOWeEHNA. C Apyroil CTOPOHbI, MHOXECTBO NPeACTaBNeHHbIX BO3MOXHOCTEN AenaeT npuMeHeHue
3TOro MeTofia CNOXHLIM.

MoapobHoe onucaHne meTogal/cpeacTBa npuBefeHo B [66—68].

B5.2.4.5 Ctumyn un oTKNMK

Llens: npeaoctaBneHne nonb3oBaTenio BO3MOXHOCTU CO3faHUA NpaBUnbHON creyndukayuu nyTeM WaeHTUgm-
Kauun B3aUMOOTHOLUEHUIA «CTUMYI — OTKIMK».
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OnucaHve: B3aMOOTHOLUEHNSA MexXay 0ObeKTaMu CUCTEMbl onpeferneHbl B HOTAUMSAX «CTUMYMbI» U «OTKITUKAY.
Mcnonb3yeTcst NPOCTON U Nerko paclumpseMblil A3bIK, KOTOPLIA COAEPXUT SreMeHThl A3blKa, npegcTasnamwmne obbek-
Tbl, B3aUMOOTHOLLEHWSA, XapakTepUCTUKN N CTPYKTYPbI.

MoapobHoe onucaHne gaHHoro MeToga/cpefcTBa npusegeHo B [69, 70].

B.2.5 Tabnuua KOHTPONBHbIX NPOBEPOK

MpuMedvyaHune —HaatoT MeTog/cpesctBo faHa cceinka B TOCT P 53195.3 (Tabnuuel B.1, B.2 n B.6)us
FOCT P 53195.4 (Tabnuybl A.10 1 B.8).

Llenb: cocpefoTodeHMe BHUMaHWSA MONb3OBATENsA Ha BCEX BaXKHbLIX acrmekTax CUCTeMbl Ha KOHKPEeTHOW cTaguu
XU3HEHHOrO LiMKNa CUCTEMBI U YNIpaBreHne KpUTU4eCckMMmM oLieHkamMu, obecnevmsas ncHepnelBatowmii oxeaTt 6e3 npejbAs-
NeHUs TOYHbIX TpeGoBaHUit K cucteme.

OnwvcaHue: MeTOA/CpefCcTBO BKITOYAET B CBOW cocTaB Habop BOMPOCOB, Ha KOTOpble AOMKHO AaTb OTBET NULO,
3anonHstolee Tabnuuy KOHTPOMbHLIX NpoBepok. MHorne Bonpockl HOCAT OBLYMIA XapaKTep, U 3KCMepT JOMMKEH WHTEp-
npeTMpoBaTb WX Kak Haubonee NOAXOAsLUME K KOHKPETHOW oLeHMBaeMoi cucteme. Tabnuily KOHTPOMbHLIX NPOBEPOK
MO>HO UCMOSB30BaTb Ha BCeX aTanax BCero XuaHeHHoro Uukna CE3C-cuctembl, XKM3HEHHBIX LIMKIOB annapaTHbIX CPeAcTB
U nporpammHoro obecneveHusi. MeToa/cpefcTBO NONE3HO B KAYECTBE UHCTPYMEHTa, cnocobCTBYOLLEro oLeHKe yHKLM-
OHanbHo Ge3onacHoCTy.

[nsa cokpalleHusi LIMpokoro pasHooGpasus NpoxXoAsiLMX NOATBEPXK4EeHWe COOTBETCTBUA cUCTEM GOSBLUMHCTBO
TabnuL, KOHTPONBHLIX MPOBEPOK COAEPXAT BOMPOCH, KOTOpble MPUMEHUMbI KO MHOTMM TUMaM cuctem. B pesynerate
B WUCMOSb3yeMOi TabnuLe KOHTPOSMbHLIX MPOBEPOK MOXET OKa3aTbCsl MHOXECTBO BOMPOCOB, KOTOPbIE HE YMECTHbI
B MCMOMb3yeMOl cUCTEME U KOTOpble AOIMKHLI UHOPUPOBATLCA. B TO e Bpemsa ANs KOHKPETHOW CUCTEMBLI MOXET
BO3HUKHYTb HEOBXOAMMOCTE [OMOSIHEHUS CTaH4apTHON Tabnuubl KOHTPOSbHLIX NMPOBEPOK BOMpocaMu, crneynanbHo
OPUEHTUPOBAHHLIMW Ha UCMOMb3YEMYIO CUCTEMY.

McnonbsoBaHWe Tabnuubl KOHTPOSIBHLIX MPOBEPOK B 3HAYUTENBHOW CTENeHU 3aBUCUT OT SKCMEPTHON OLEHKM
U CYXOEHUS WHXeHepa, KOTOpbIA BbIBUpPaeT U NpuMeHseT TabnuLy KOHTPOSbHLIX NMpoBepoKk. B pesynkrate pelueHus,
MPUHATEIE UHXEHEPOM OTHOCUTENBHO BbIGPaHHLIX(0it) TabnuL(bl) KOHTPOMNbLHLIX NPOBEPOK, W Nobble AONONHUTENBHBIE
BOMPOCHI JOMKHbI BbITb NOMHOCTHIO 3a/J0KYMEHTUPOBaHLI U 060ocHOBaHLI. Llenb cocTouT B rapaHTUpoBaHUM BO3MOXHO-
CTW KOHTPONSA NPUMEHEHNSA TabnuL, KOHTPONBHLIX MPOBEPOK W TOTO, YTO NMPMW MUCMONL30BaHUKU OAHUX U TEX Xe KpUTepues
Oy4yT NOMNyYeHbl OAHU U Te Xe pesynsraThl.

O6LeKT B 3anofiHEHHOW Tabnuue KOHTPOSbHLIX NPOBEPOK AOMKEH ObITb Kak MOXHO Gonee cxaTtbiM. [pn Heobxo-
OMMOCTY UcHepnbiBatoLLero 0G0CHOBaHWUSA OHO JOSKHO GbITh aHO B BUAE CChINTIOK Ha JONOSNHUTENbHBIE AOKYMEHTHI. Ans
JOKYMEHTUPOBAHUSA pe3yrkTaToB KaXaoro Bonpoca AOMKEH UCMONb30BaTLCA OTBET. «YCNELIHO», «6e3ycneluHo» Unm
«He 3aBepLUeHO» — NMB0 HEKOTOPLIA aHANOMUYHLIA OrpaHU4eHHbIn HaGop OTBETOB. JTa NAKOHUYHOCTL CYLLECTBEHHO
ynpoLlaeT npoueaypy JOCTUXEHUA obLLEero 3akno4eHUa B BUAE Pe3ynsTaToB OUEHKU TabmnuLbl KOHTPOSbHBIX NPOBEPOK.

B.2.6 3kcnepTusa cneundukaumm

MpumMmedaHue — Ha atoT MeToa/cpeacTso AaHa cebinka B MOCT P 53195.3 (Tabnuubl 5.1 u B.6).

Llenb: uckniovMeHne HEKOMIMNEKTHOCTU U NPOTUBOPEYMBOCTU cneyndukaLum.

Onucanue: obwuit METOA, C NOMOLLLIO KOTOPOro OLeHWBaeTCs cneyudukayma ¢ pasnnyHbIX CTOPOH HE3aBUCUMOW
rpynnoi akcnepToB. Mpynna 3KkcnepToB 3agaeT BONpock! paspaboTiuky cneyudukaLyum, KOTophlid AomkeH AaTb el ya0B-
NeTBOpUTENbHbIE OTBETHI. AHANMU3 JOIKeH (N0 BO3MOXHOCTW) BLINOMHATLCA rPYNNoi, KOTopasi He NpUHUMana y4acTus
B co3aaHun cneyndukauun. Tpebyemasi cTeneHb HE3aBUCUMOCTU ONpeAensaAeTcs YpoBHAMU NonHoTel 6esonacHocTy,
3agaBaeMbIMU ANA cucTembl. HesaBUcUMMbIE 3KCNEPThl AOMKHBI ObiTb CNOCOGHLI PEKOHCTPYMPOBATL 3KCNNyaTaLnOH-
Hylo hyHKUMIO cucTeMbl BeccnopHeIM crnocobom 6e3 ccbinok Ha nobble nocneaytowme crneyudunkaumn. OHN JOMKHBI
Takke y6eauTbCA B TOM, YTO OXBaYe€HbI BCE YMECTHbIE acnekTbl 6€30NacHOCTH U TEXHUYECKUE acneKThl B 3KCnnyaTaunoH-
HbIX U OpraHU3aLUMOHHBIX cpeacTBax. JTa npoueaypa Aokazana CBOH BbICOKYIO 3¢p(PEKTUBHOCTb Ha NpakTuKe.

Bonee nogpobHoe onucaHne metopal/cpeactsa npuseaerHo B NOCT P M3OK 61160.

B.3 NpoekTupoBaHue u paspaborka Cb3C-cucrem

MobanbHas yenb: cosgaHue npoekta CBE3C-cucTeMbl B COOTBETCTBUM CO cneundmKaLnen.
B.3.1 CobnioaeHue cTaHpapToOB U PyKOBOACTB

MpumMedyaHune — Ha ator MeToa/cpeacTBo AgaHa cebinka B FOCT P 53195.3 (Tabnuya b.2).

Llens: paccMoTpeHne cTaHfapToB CEKTOpa NPUMEHEHUs (He yCTaHaBnuBaeMbIX B HACTOAWEM cTaHfjapTe) Ha
npeAMeT NpaBUITbHOTO WX UCMONb3OBaHWUA Npu paspaboTke W npoekTupoaHun CBE3C-cucremsl.

Onucanue: npu npoekTupoaHun CE3C-cUCTEMBI JOSMKHBI COCTABNATLCA PYKOBOACTBA. OTWU pyKoBoAALLME MaTe-
puansbl JOMKHLI, BO-NEPBLIX, NPUBOAUTL K cosgaHuto CB3C-cucteM, koTopble npakTudeckn cBo6ofgHb! OT owmboK, u, Bo-
BTOpbIX, YNpoLyaTh NocneayoLlee nogTBepXaeHue cCooTBETCTBUS TpeboBaHuaM GesonacHocT. OHW MOryT 6bIThb YHUBEp-
carnbHbIMU, YCTaHOBMEHHLIMW TONBLKO A AAaHHOrO NPoeKTa WKW yCTaHOBNEHHLIMU TONbKO ANA OTAENBHOro ero srana.

B.3.2 CTpyKTypHOe NpoeKTupoBaHue

MpumMmeyaHune — Ha stoT MeToa/cpeacTBO AaHa cebinka B MOCT P 53195.3 (tabnuubl 5.2 n B.6).
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Llenb: cHmxkeHue cnoxHocTu cneuudukaummn TpeboBaHmii NyTeM co3gaHnsl nepapXu4eckon CTPYKTYpbl YaCTUYHBIX
TpeboBaHWUi; UckroveHUe olMBOK B3auMOCBA3el Mexay TpeboBaHMSMU, ynpolleHue BepuduKaLmm.

OnucaHue: Npu NpPoeKTUpOBaHWUK annapaTHbIX CPeACTB AOSMKHbLI UCMONMb30BaTbCA KOHKPETHBIE KPUTEPUM MIN
MeToAabl. Hanpumep, MoxeT noTpeboBaTbca crefyolee:

- NPOEKTUpOBaHUE UepapXUIECKU CTPYKTYPUPOBaHHLIX CXEM;

- UCNONb30BaHWe U3roTOBIIEHHBIX U NPOLUEALUUX TECTUPOBAHNE YacTel CXEM.

AHarnorm4yHo nNpu NPOEKTUpOBaHUM MPOrPaMMHbLIX CPEACTB UCNONb30OBaHUE CTPYKTYPHBIX CXEM MO3BONSET co3faTb
OfiHO3HAYHYIO CTPYKTYPY MpOrpaMMHbIX Mofynei. OTa CTpykTypa NokasbiBaeT B3aMMOCBS3b MOAYNeEWN ApYr C APYromM,
KOHKpPETHble faHHble, KOTOopble MepeAalrTca MeXAy MOAYNSAMMW, N KOHKPETHOe ynpaBrneHue, CyLlecTBylollee Mexay
MOAYNAMM.

CTpykrypHOe npoekTupoBaHue 6onee nogpobHo onucaxo B [70, 71].

b5.3.3 UIcnonb3oBaHUe HAAEKHO UCTNbITAHHBLIX KOMNOHEHTOB

MpumeyaHune —Ha ator MeTog/cpeacTso aaHa cceinka B FTOCT P 53195.3 (tabnuupl 6.2 n B.6).

Llenb: cHuxeHue pucka nosiBrieHWs psipa HeoOHapyXuBaeMblX OTKA30B MyTeM WCMNONb30BaHWS KOMMOHEHTOB
C KOHKpPETHLIMW XapaKTepUCTUKaMU.

OnucaHune: BbIOOp HafexXHO WUCMbITAHHBIX KOMMOHEHTOB ANA Ueneil 6e3onacHOCTU BLINOSIHAETCA NpouU3BOAUTe-
neM B COOTBETCTBUU C HAAi€XKHOCTBIO KOMMOHEHTOB (Hanpumep, UCNOMb30BaHUe 3KCMyaTauuoHHO-TECTUpYEMbIX (PU3N-
YecKkux Moayreid Ansl yAOBNETBOPEHUS BEICOKUX TpeboBaHWii 6e30nMacHOCTM UK XpaHeHWe oTHocAWmMXcs Kk 6esonacHo-
CTW nporpaMM Tonbko B 6esonacHoi namaTtu). ObecneyeHne 6e30MacHOCTU NaMATU MOXET KacaTbCA YCTpaHEeHUA
HeCaHKLMOHMPOBAHHOIO AOCTYMa, BIIMAHWIA HECaHKLUMOHMPOBaHHOW cpefbl (3NEKTpOMarHUTHbIE BO3AENCTBUSA, pajua-
UMa M T. 4.), a TakKe OTKIMKa KOMMOHEHTOB B criydae obHapyXXeHUs OTKa3oB.

Bonee nogpobHoe onucaHue aToro MeTofal/cpeacTtsa npuBeAeHo B [72].

B.3.4 MoaynbHoe npoekTrupoBaHue

MpumMmedyaHue — Ha atoT MeToa/cpeacTso AaHa ccbinka B FTOCT P 53195.3 (tabnuupl 6.2 n B.6).

Llenb: cHWXeHWe CROXHOCTU NMPOEKTUPOBaHUA M UCKIIoYeHMe OLWMBOoK, CBSA3aHHbIX ¢ UHTepdeiicamn mexay noa-
cucTeMami.

OnucaHue: kaxaas NoACUMCTEMa Ha BCEX YPOBHSX MPOEKTUPOBaHUS YETKO OMpeAensaeTca U orpaHndYuBaeTcs no
pasmepy (Tonbko HebonblMM Habopom yHKUMIA). UHTepdeichl Mexay noagcucteMaMu NOAAEPXKUBAIOTCA KakK MOXHO
fornee nNpocTbIMK, U NepecedeHns (TO ecTb pasgensemMble AaHHble, 0O6MeH UHdopMaLunen) MUHUMU3NpYoTeA. Cnox-
HOCTb OTAEMbHbIX MOACUCTEM TakKe orpaHuyYMBaeTCA.

Bonee noapobHoe onvcaHue MeTofa/cpeactsa npuseaeHo B [73, 74].

B.3.5 CpeacrBa aBTOMAaTU3UPOBaHHOIO NPOEKTUPOBaHUA

MpumedaHune —Ha aTn cpeacTaa AaHa cebinka B FOCT P 53195.3 (Tabnuuybl 5.2 u 6.6) ne NOCT P 53195.4
(Tabnuua A.4).

Llenb: obecneyeHne Hanboree cucteMaTU4ecKoro BbINONHEHUA Npoueayp NpoeKkTupoBaHus. BkroyeHne B npo-
€KT NOAXOAALLMX aBTOMATUYECKN CMPOEKTUPOBAHHbLIX AMIEMEHTOB, KOTOPbIE YXe co3flaHbl U MpoBepeHbl.

OnucaHWe: UHCTPYMEHTLI aBTOMaTM3MpoBaHHOro npoekTuposaHna (CAIMP) fomkHLI MCMONb30BaTLCA B Npouecce
npoekTupoBaHusa kak AC, Tak 1 MO Bo Bcex cny4asx, Korga OHU JOCTYNHE U 060CHOBaHbI CIIOXKHOCTLIO cucTemsl. MNpa-
BUNbHOCTb BbiGOpa Takux MHCTPYMEHTOB AOMXHA ObiTb NPOAEMOHCTPUPOBaHA KOHKPETHLIM TECTUPOBaHWEM, OBLLIMPHON
npegbicTopueil yaoBNeTBOPUTENBHOIO MCNONb3oBaHNAa NGO HesaBUCMMOW BepuduKaLmen pesynsrata UX NpuMeHe-
HUS ANA KOHKPETHOU npoekTupyemoin CE3C-cuctemsbl.

Bonee nogpo6Ho meToabl/cpefcTBa aBTOMaTU3MPOBAHHOMO NPOEKTUPOBaHUA onuncaHbl B [75, 76].

B.3.6 MogenupoBaHue

MpumMmeyaHune — Ha ator MeToa/cpencTso AaHa ccbinka B FOCT P 53195.3 (Tabnuubl 6.2, 6.5 n B.6).

Lienb: BbINOMIHEHWE CUCTEMAaTUYECKOW U MONHOW NPOBEPKN 3NEKTPUHECKUX/ANEKTPOHHBIX CXEM, UX hYHKLNOHNUPO-
BaHUA, a TakkKe KOPPEKTHOe 3afjaHue pasMepoB UX KOMMNOHEHTOB.

Onucanune: dyHKUMA cxembl, peanusyiowana CB3C-cuctemy, UMUTUPYETCA Ha KOMMbIOTEpEe C MNOMOLLbIO
3anporpaMMUpoOBaHHOI Moaenu ee noBefeHus. [oBeaeHWe KaXaoro OTAENbHOTO KOMMNOHEHTa CXeMbl MoAenupyeTcs
OTAENbHO, N OTKIUK CXeMbl, B KOTOPYIO OH BXOAWT, aHaNWU3UpyeTca Npu 3agaHun npeaenbHblX faHHbIX AN Kaxaoro
KOMMOHEHTa.

3T0T MeToa/cpeacTBo 6onee nogpobHo onucax B [75, 76].

b.3.7 MNpoBepka (0630p u aHanu3)

MpuMedaHune — Ha atoT MeToa/cpeacTBo aaHa cceinka B FTOCT P 53195.3 (tabnuupl 6.2 1 B.6).

Llenb: BbiBNeHNe paccornacoBaHuii Mexgy cneuudukauuein n peanusauuein.

Onucanue: 3agaHHble GyHKkuMM CBE3C-cUCTeMbl MPOBEPSIOT W OUEHWBAIOT ANSA FapaHTUPOBaHUSl TOrO, 4TO
CB3C-cuctema cootBeTcTBYeT TpeboBaHUsM, NpuBedeHHbIM B cheyndukaumu. Bce coOMHUTENbHBIE BOMPOCHI OTHOCU-
TeNbHO peanusauyuu U UCNONb3OBaHUSA CUCTEMBI OKYMEHTUPYIOTCA C LENbIo UX NOCNEAYIoWero paspelleHus. B otnuyune
OT CKBO3HOIO aHanu3a BO BpeMs npoLefypbl NPOBEpPKN aBTOP NAacCUBEH, @ 3KCNEPT akTUBEH.
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b5.3.8 CkBO3HOM aHaNu3
MpumMedyaHune — Ha ator MeToa/cpescTBO AaHa cchinka B FOCT P 53195.3 (tabnuua b.6).

Llens: BbISBNEeHWe paccorfiacoBaHua Mexay cneuudukaumein n peanusauuen.

OnucaHue: 3agaHHble dyHKUMn CB3C-cuctembl oLeHMBalOTCA ANA rapaHTuuposaHusa Toro, yto CB3C-cuctema
COOTBETCTBYET TpeboBaHUAM, MPMBEAEHHBIM B cnieLmduKkaLum. Bce coMHUTENbHBIE BONPOCH OTHOCUTENBbHO peanusa-
LMK M UCNONb30BaHUA CUCTEMbI JOKYMEHTUPYIOTCS C LIeNblo UX NOCNEeAyoLWero paspewwerns. B otnuune ot npoueaypsbl
NPoBEepKN BO BPEMsI CKBO3HOIO aHanu3a aBTop NpoeKTa akTUBEH, @ 3KCNepT MacCUBEH.

B.4 Mpouenypbl akcnnyaraumumu u o6cnyxusaiua Cb3C-cucrem

MmobanbHas Lenb: pa3paboTka npoueayp, UCKoYaloWmMx ownbKkn Bo Bpems akcnnyaTauun u obcnyxusaHus
CB3C-cuctem.
B.4.1 IHCTpyKUUK No aKcnnyarauum u o6cnyxuBaHmio

MpumMmedyaHue — Ha aToT MeToa/cpefcTBO AaHa cchinka B FTOCT P 53195.3 (tabnuuya B.4).

Llenb: MuHuMmu3auma owmbok Bo Bpems akcnnyatauun u obenyxusanus CB3C-cuctem.

OnucaHue: MHCTPYKLMK Nonb3oBaTesisi CoAepxar BaXHyto uHdopMaLuio o crnocobax ucnonb3oBaHua U ob6cnyxu-
BaHWA cucTeM. B ocobbiX cnyyasx 9T MHCTPYKLMKU MOTYT COAepXaTb Takke npuMepsl obwmnx cnoco6oB yCTaHOBKU
CB3C-cuctem. Bee MHCTpyKUMU JOMKHBI ObITh ferko BOCNIpMHUMaeMbIMU. [N onucaHWA CNOXHbIX Npoueayp WU 3aBucu-
MOCTE AOSMKHbBl NCMOMB30BATLCA PUCYHKN U CXEMBI.

B5.4.2 YooocTBO 06LLEeHMA Nonb3oBaTerns ¢ CUCTEMOM

MpumedyaHue — Ha aToT MeToa/cpenctBo AaHa ccwinka B FOCT P 53195.3 (tabnuya B.4).

Llenb: cHWXeHWe CroxXHOCTU AENCTBUIA, BLINOMHAEMbIX OnepaTopoM Bo BpeMs akcnnyaTauun CBE3C-cuctem.

OnwucaHune: npaBunbHOCTL akcrnyatayun CB3C-cucTeM MOXET 3aBUCETb B HEKOTOPOW CTeMeHW OT onepatopa.
PaccmaTpuBas coOTBETCTBYIOLMIA NPOEKT cUCTEMBI U NpoekT paboyero Mecrta, paspabotunk CBE3C-cuctem gonmxeH
npeAaycMOTPEeTb Mepbl, 4ToObI B Nepuog sKcnnyatauum cucteM obecneumsarnock cnegytoulee:

- HeoOXOAMMOCTb BMeLUaTenbCTBa onepatopa B AEWUCTBUS CUCTEMbl Obima orpaHudeHa abGCONOTHBIM MUHW-
MyMOM;

- HeobxofMMOoe BMeLLaTeNsLCTBO onepaTtopa Oblno Kak MoXHO 6onee npocTbiM,

- BO3MOXHOCTb yLlepba oT owmnbok onepaTopa Obina MUHUMU3NPOBAHa,

- cpefcTBa BMellaTensCTBa U cpefcTBa MHAWKaLMK Bbinn CNpoeKTUpOBaHbl B COOTBETCTBUM C IPrOHOMUYECKUMU
TpeboBaHUAMY;

- cpefcTBa onepartopa Obinu NpPocTbIMK, YeTKO 0603HAYEHHLIMU U €CTECTBEHHBIMU ANS UCTIONb30BaHUS,

- onepaTop He Oblfl NepeHanpsikeH Aaxe B IKCTpeMarbHON cuTyauum,

- oBy4eHue npoLiegypam 1 cpeacTBam npouecca BMellaTenbcTBa 6bino aganTupoBaHo K YpOBHIO 3HAHWIA U MOTU-
Bauun obyvaemoro orepartopa (none3osaTens).

B.4.3 Yoo6¢cTBO 06LLeHUsi 06cnyKuBaloLWwero nepcoHana ¢ CUCTeMomn

MpumMmedaHue — Ha atoT MeToa/cpeacTBo gaHa ccbinka B FOCT P 53195.3 (Tabnuua b.4).

Llenb: ynpolieHune npoueaypbl o6cnyxuanna CBE3C-cuctemMbl U NPOEKTUpPOBaHUe HEOBXOAUMBIX CPefcTB AMNsA
3 heKTUBHON ANArHOCTUKN N PEMOHTA.

OnucaHue: npodunakTudeckoe TexHudeckoe obcnyxmaHne U peMoHT CBE3C-cucTeMbl 4acTo NpoU3BOAMUTCSA B
XEeCTKUX BPEMEHHbIX pamkax. MoaToMy pa3paboTyuk cucteM AONMKEH NPeaycMoTpeTb Mepbl, 4ToObLI B nepuos akcnnya-
Tauuu obecnevmBanock cneayouee:

- CpeAcTBa, OTHOCALMECA K TexHuyeckoMy obenyxusanuio CB3C-cuctemel, TpeGoBanuch Kak MOXHO pexe unu B
uaeane BoobLye He Tpebosanuce,

- UCMONb30BaNUCb A0CTAaTOYHO YYBCTBUTENbHBIE U NETKO ynpasnseMble ANarHoCTUpYyoLMe UHCTPYMEHTH ANS
HeN36eXHbIX PEMOHTOB; 3TW WHCTPYMEHTHI AOMKHLI BKITtoYaTh B ce6A Bce Heobxoaumble UHTepdelichl;

- ecnu oTAeNbHble UHCTPYMEHTbI AUArHOCTUKMU AOMKHbLI BbiTh pa3paboTaHbl MW NpUobpeTeHbl, To ANSA 3TOro
JOIMKHO ObITb OCTAaTOMHO BPEMEHW.

B.4.4 CokpalieHune paboT Ha cTagum 3Kkcnnyarauum

MpunMeyaHue —Ha atoT MeToa/cpeacTBo AaHa ccbinka B MTOCT P 53195.3 (Tabnuupl 6.4 n 5.6).

Llenb: orpaHW4eHne sKCnnyaTauMOHHLIX BO3MOXHOCTER AN 06bIYHOrO Nofb3oBaTens.

OnucaHue: 3KcnnyaTaLMoHHble BO3MOXHOCTU OrpaHU4MBaloT NyTeM:

- orpaHuyeHnst Yncna TpebyeMblx onepauuii B pabounx pexumax, Hanpumep Gnarogaps NpUMEHEHUIO MynbTOB
yrnpaBneHusi;

- orpaHuYeHns YUcna UCToNb3yeMblX B paboTe a1ieMeHTOB KOHTPONS U ynpasneHus;

- OrpaHMYeHUs Yucna BO3MOXHBIX B OGbIYHbIX YCIMOBUSIX 3KCNNyaTaumn pabouux pexuMos.
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b.4.5 3kcnnyarauums ToNbKo KBanuuLMpoBaHHbLIM ONnepaTopom
MpumeyaHune — Ha ator MeTog/cpeacTso aaHa ccbinika B FTOCT P 53195.3 (Tabnuupl 6.4 n B.6).

Llenb: uckniodeHne oTka3os, obycnoBrneHHbIX owmbkaMn onepartopa.

OnucaHue: onepartop CB3C-cuctembl gomkeH 6bITb 06y4eH A0 Takoih cTeneHn, KoTopas COOTBETCTBYET CNOXHO-
cTu n ypoBHio 6esonacHocTn CE3C-cuctemsl. B 06ydeHne BXOAMT U3yveHne OCHOB TEXHOIOMMHYECKOro NpoLecca aKenny-
atauumn CB3C-cuctemnl u Bsaumocssseint mexay CE3C-cuctemoin un YO.

b.4.6 3awuTa ot olumboK onepartopa

MpumeyaHune —Ha ator MeTog/cpeacTBo faHa ccbinka B FTOCT P 53195.3 (tabnuua B.6).

Llenb: 3awuueHHOCTb CUCTEMBI OT BCEX NPOrHo3upyeMbiX BUAOB olnbok onepartopa.

OnuncaHue: NoxHbIe BXoAHbIe cOOBLLEHNUS (O 3HAYEHUSX NapaMeTPOB, BPEMEHU U T. [i.) o6HapyxuBatoTca nposep-
KaMu MpaBUNbHOCTU paboTel unu MoHuTopuHrom YO. [Ins o6beMHEHMA STUX BO3MOXHOCTEN B NPOEKTe Ha camMoM
paHHeM 3Tane nNpoOeKTUPOBAHUS HEOOXOAUMO YCTaHOBUTb, Kakue W3 BXOAHbLIX COOOLUEHWA BO3MOXHBI U Kakue
JOMyCTUMBI.

b5.4.7 3awwura ot Mmogudpmkaumin

MpumMmedyaHune — Ha ator MeToa/cpeacTso AaHa cebinka B FTOCT P 53195.3 (Tabnvuya A.18).

Llenb: 3awmuta CB3C-cuctembl oT MoaucdUKaLmiA annapaTHbIX CPECTB TEXHUHECKUMU CpeACcTBaMM.

Onucanue: moaudMKaLMM UM MaHUMyNALUMKA AOMMKHBI 0OHapyXuBaTbCs aBTOMaTMYECKW, HanpuMep rnpoBepka-
MU MPaBUNbLHOCTU CUrHAMNOB OT AAaT4UKOB, TEXHUYECKUM MPOLIECCOM U aBTOMaTUYECKUM 3anyckoM TecTupoBaHus. [pu
obHapyXeHun moauduKkaLun JOMKEH BblaBaTbCA CUTHAmN aBapuu.

5.4.8 NoareepxaeHue BBoAA

MpumMeyaHnune — Ha aror Mmetoa/cpeacTBo gaHa cebinka B FTOCT P 53195.3 (Tabnuupsl A.18 n A.19).

Llenb: o6ecneveHne obHapyxeHus owmnbku Bo Bpemsi paboTel camuM onepaTopom Ao aktuBusaumu YO.

OnuncaHue: BBOA AaHHbLIX ynpasneHus B YO yepe3 CB3C-cuctemy oTobpaxaeTcsi onepaTtopy Ao nepefayu ux B YO,
C TeM 4TOGbI OMepaTop UMen BO3MOXHOCTb OBHapYXWUTb U MCMpaBuTb owMBKK. [poekT cucTembl JOIMKEH Kak pearmpo-
BaTb Ha HenpaBUSlbHblE, HECTMIPOBOLMPOBaHHbIE AEeACTBUA onepaTopa, TaK U y4uTbiBaTb HUXHUE/BEpXHUE npefernsbl
CKOPOCTMW W HanpaBreHue peakuuu YeroBeka. 3TUM MOXHO MCKIIOUUTb, HanpuMep, bonee 6bicTpoe, YeM npepnonara-
€TCH, HaxaTue KrnaBuLl onepaTopoM U HacTPOUTb CUCTEMY Ha BOCTIPUATUE ABOMHOrO HaXaTus KNaBuLLKM Kak ofuHapHoe
Unn Kak NOBTOPHOE U3-3a TOro, YTO CUCTeMa (Hanpumep, nsobpaxeHWe Ha SKpaHe) CIULLKOM MEAJIEHHO pearupyeTt Ha
nepBoe HaxaTue knasBuwwun. MocrnefoBaTenbHOe HaXaTue OAHOW W TOW Xe KNaBULLW He [OSMKHO AelcTBoBaThb Gonee
OfHOTO pa3sa Npu BBOAE KPUTUYECKWX JaHHbIX; HaXaTue KnaBulK «BBOAX» (enter) unu «pa» (yes) HeorpaHU4YeHHoe
KONWYECTBO pa3s He AOMMKHO NPUBOAUTL K HapyLleHWto 6e30nacHOCT CUCTEMBI.

JomxHbl GbITb NpefyCMOTPEHBI MPOLEAYpbl BPEMEHHBIX May3 C BO3MOXHOCTbIO BblGOpa pasHbiXx OTBETOB
(«aa»/«HeT» U T. n.), 4ToObl 06ecneYnTs BOSMOXHOCTE AN pasMbILLIEHWA onepaTopy, a CUCTEME — PEXUM OXWAaHUSA.

HepoctaTtouHas cnocobHocTb K nepesarpyske CBE3C-cucTeMbl fenaer ee YyA3BUMOW, eCnM  TOMbKO Npo-
rpamMMHble/annapaTHele CpeACcTBa He CMPOEKTUPOBaHLI C Y4ETOM 3TOW CUTyaLuu.

OToT MeToa/cpefcTBO 6onee nogpobHo onucaH B [77].

B.5 Nuterpauus E/E/PE CB3C-cuctem

ObLlas Lenb: UCKNIOYEHNe OTKA30B Ha CTaAuW UHTerpauvMu U obHapyeHue nioGbIX OTKA30B BO BpPeMsi STOW W
npeabigyLwmx craguii.
B.5.1 ®yHKUMOHaNbHOe TeCTUpoBaHue

MpumeyaHune — Ha atoT MmeToa/cpencTso aaHa ccwifika B FOCT P 53195.3 (tabnuua B.3) n B FOCT P 53195.4
(Tabnuubl A5 —AT7).

Llens: oBHapyxeHne oTKka3oB Ha CTaguax co3faHua cneyndukaumm n npoekTupoBaHus. cknodeHme oTkaszos BO
BpeMA peanu3auun n UHTerpayus nporpaMmMHbIX W annapaTtHbIX CPeAcTB.

OnucaHue: B npouecce PYHKLMOHaNbLHOro TECTUPOBaHUA ONpefenseTcs, JOCTUIHYTEl NU 3afjaHHble Xapakrepuc-
TUKM cucTeMbl. B cucTemy nocTynatoT BXOAHbIE AaHHbIE, KOTOPblE afeKBaTHO XapaKTepu3yroT 0OblYHOEe BbIMONHEHNe
onepauuii. Habniogaemele BbIXOAHbIE pesynkTaThl CPAaBHUBAKOTCS € pesynsraTtamu, 3agaHHbiMK B cneyudukauum. OT-
KNOHEHUs OT cneuuduKaLmMn N ykasaHua Ha HEMonHOTY cnelmdukaLum JOKYMEHTUPYIOTCA.

DyHKUMOHaNbHOe TeCTUPOBaHUE 3EKTPOHHBIX KOMMOHEHTOB, MpeAHa3Ha4YeHHbIX AN MHOrOKaHamnbHOW CTPYKTY-
pbl, 06BIYHO BKNOYAET B cebs TeCTUpOBaHWE U MOKYMHBIX NPOMBbILLEHHBIX KOMMOHEHTOB, MO KaX/OMY M3 KOTOpPbLIX Npo-
nsBoAWTENb (MOCTaBLYMK) yxe MpOoBeN TECTUPOBaHWE W NpefBapUTenbHO MoATBepAuNn cooTBeTcTBME. [loMUMO 3TOrO,
pekoMeHAYyeTCs, YTOObl MOKyNHbIe NPOMBILLNEHHBIE KOMMOHEHTL GbITM NPOTECTUPOBaHbLI B COYETAHWU C APYTUMU CO-
npsiraemMblMU KOMMOHEHTaMK TO Xe NapTuu AN BbIABNEHUS HEUCNPaBHOCTEW rpynnoBoro Tuna, KoTopele B NPOTUBHOM
cnydae mornn 6bl ocTaTbCsi HEOBHaPYXKEHHBIMMU.

B yenom ans Toro, 4tobbl paboyne BOIMOXHOCTU cUCTEMbI BblIM JOCTATOMHLIMU, CrEAYeT BhINOMHATE PEKOMEH-
Jauuu, npuseferHble B B.5.20 HacToswero ctaHgapTa.

Bonee nogpobHo sTOT MeToA/cpeacTBO onucaH B [78—81].
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B.5.2 TecTupoBaHne METOAOM «Y4epPHOro ALLUUKa»

MpumedaHune —Ha 3TOT MeToa/cpeacTBO faHa ccbinka B TOCT P 53195.3 (Tabnuusl 5.3, B.5ub.6)use
FOCT P 53195.4 (Tabnuubl A5 — A7)

Llenb: npoBepka AMHaMU4YeCKOro MOBEAEHWUS CUCTEMbl B pearbHbIX YCOBUSAX (YHKLIMOHWPOBAHUS; BbISBNEHNE
HEeCOOTBETCTBUA (PYHKLMOHAMNbHON cneLuduKkaLn n oLeHKa nonesHocT U yCTOWYMBOCTH.

OnucaHve: yHKUMN CUCTEMBI UMK NPOrpaMMbl BbIMOMHAKOTCA B 3aaHHOM OKPYXEHUWU € 3afaHHbIMW NoKasaTte-
NAMU TECTUPOBAHUS, KOTOpble cUCTEMATUYECKN hOPMUPYIOTCA U3 crieludukaLm B COOTBETCTBUMU C YCTaHOBMEHHBIMM
KpUTepuaMU. OTUM BbISIBNAETCA NOBefeHNe CUCTEMBI U AOMNYCKaeTCca BO3MOXHOCTL ee CpaBHEHUs co cneLudukaLen.
Mpu npoBefeHWUN TECTUPOBAHUS HUKaKWEe CBEAEHWS O BHYTPEHHE CTPYKType cUCTeMbl He MCMonbayrTes. [poBepKoit
onpefenseTcs NpaBuibHOCTb BbIMOMHEHUS PYHKLUMOHANBHBIM MOAYNEM BCeX (YHKLMWIA, npefyCMOTPeHHbIX cneLundu-
kauueir. MeToa (pOpMUPOBaHNS SKBMBANEHTHBIX KIAccoB CMYXWUT NPUMEPOM KpUTepusi TECTUPOBaHUA faHHbIX METOA0M
«4epHoro sluka». Maccus BXOAHbIX A@HHbIX MOAPa3fensaeTcs Ha KOHKpeTHble Anana3oHbl BXOAHbBIX 3HaYeHwWii (aKkBuBa-
NeHTHble Knacchbl) Ha ocHoBe crneludukaumn. Mocne aToro popMUpyHOTCS TeCToBbIE NPUMEPhl ¢ UCTOMb30BaHUEM:

- flaHHbIX M3 AOMYCTUMbIX iNanasoHosB;

- [laHHbIX U3 HeJoMNyCTUMLIX JNana3oHoB,;

- AaHHbIX MpefAernbHbIX 3Ha4YeHWA anana3oHos,;

- 9KCTpeMarbHbIX 3Ha4YeHWik;

- KOMBUHaLWA NepeynCcreHHbIX Bbille KaccoB.

OpPeKTUBHEIMM MOTYT OKasaTbCA U Apyrue KpuTepun Ana Boibopa TECTOBbLIX MPUMEPOB B PasfUYHbIX pexmMmax
TeCTUpOBaHUSA (TeCTUpOBaHWe MOAYMS, TECTUPOBaHWE WHTErpaLuu U TecTUpoBaHWe cucTeMbl). Hampumep, kputepuit
«IKCTpeMarbHble IKCMnyaTalnoHHbIe YCNoBUSA» UCNONb3YETCA NpU TeCTUPOBaHUM CUCTEMbI B Mpoliecce noaTBepxie-
HUS1 COOTBETCTBMA.

Bonee nopgpobHoe onucaHune atoro metoga/cpeacTsa npuseaeHo B [62—64].

B.5.3 CtaTrucTUYecKoe TecTUpOBaHUe

MpumeyaHune — Ha atoT MmeTog/cpencTBo gaHa ceeinka B FOCT P 53195.3 (tabnuupl 6.3, .5 u B.6).

Llenb: npoBepka AnHamuyeckoro nosegeHns CB3C-cucTeMbl U OLeHKa ee More3HoCTU U yCTOWYMBOCTH.

OnucaHue: cTaTUCTUYECKOE TECTUPOBAHWE BEIMOMHAETCSA C BXOAHLIMU JaHHLIMWA, BbIOpaHHEIMU B COOTBETCTBUU C
ornepauMoHHBIM (3KCnnyaTauMoHHLIM) NPodUeM, KOTOPbLIA OTpaxaeT 4acToTy BbIMOIIHEHUS NONb3OBaTereM pasnuy-
HbIX OMnepaLnoHHbIX cLeHapueB paboThbl. IMEHHO onepaLuoHHEIA NPodunb «pyKoBOAUT» BLIGOPOM TECTOB, pe3yrnkraThl
KOTOPLIX 06pa3yHoT CTaTUCTUYECKYHO BBIBGOPKY AN BLINOMHEHUSI KOHTPONSA. 3TO 03HaYaeT, YTo nepebiMKU ByayT OGHapyXu-
BaTbCA OTKa3bl Haubonee 4acTo MUCMONb3yeMbIX KOMMOHEHTOB CUCTEMBl U YCTPaHATLCA AedekTbl B HaubGonee vacTo
BLINOSHAEMbIX (hparMeHTax Koga.

Bonee nogpobHoe onucaHune sToro metoaa/cpeacTtsa npuBefeHo B [84—87].

B.5.4 HatypHble ucnbitaHus

MpumevyaHunsa

1 Ha aToT MeTog/cpeacTeo AaHa cebinka B FTOCT P 53195.3 (tabnuupl 6.3 n B.5).

2 B koHTekeTe MO cM. Takke aHanoruvHble cpegctea B B.2.10 HacToAwero ctaHaapTa, a B NPUNOXeHun N —
cTaTUCTUYecKunii NOAXOA.

Llenb: ncnonb3oBaHWe HaTypHbIX (NONEBLIX) MCMbITAHWUA B KayecTBe OAHOMO U3 CPEACTB UCKNIOHEHNUA Heucnpas-
HocTelt Bo Bpems nHTerpauun CE3C-cuctem w/unu B npolecce NOATBEPXAEHUS cooTBETCTBUSA TpebGoBaHuAM Gesonac-
HocTu CBE3C-cuctem.

OnucaHue: NpUMEHEHNEe KOMNOHEHTOB UMK NOACUCTEM, KOTOPLIE MPU UX UCNOMBL3OBaHWM NOKa3anu nNyTeM UCnbl-
TaHWiA NMONHOe OTCYTCTBME OWKNGOK NN Hann4yne ToNbKO HECYLLLECTBEHHbIX OLMGOK U HECYLLECTBEHHBIE X U3MEHEHUS B
TeYeHUe JoCTaToOuHO AMUTENBbHOro Nepuofa BPEMEHU SKCMnyaTaLum BO MHOMUX PasnnYHbLIX NPUMeHeHnaxX. B yacTHocTy,
LANA CMOXHBIX KOMMOHEHTOB C MHOXECTBOM (DYyHKLMIA (Hanpumep, onepauuoHHbIe CUCTEMBI, UHTErpasnbHble CXeMbl)
pa3paboTunk fomKeH oBpaTuTb BHUMaHUE Ha Te YHKLMU, KoTopble Bbinu hakTu4eckn NpoTecTupoBaHbl METOA0M
HaTypPHBIX UCMbITaHWA. HanpuMep, paccMoOTpeTb NOANPOrpaMMbl CaMOTECTUPOBaHWUSA ANA 0BHapyXeHWs HeucripaBHoC-
Tei Npu OTCYTCTBUM B Nepuoa SKcnnyaTauuu HeucrnpaBHOCTEW annapaTHeiX cpeacts. O nognporpamMMax Hemnb3sl cka-
3aTb, YTO OHW NPOTECTMPOBAHbI, MOCKOMBKY OHU HUKOFAA He BLIMOSHANU PYHKLUMI 0BHapyXeHWs CBOUX HEUMCNPaBHOCTEN.

Mpn “cnonb3oBaHUM HaTypHBIX UCMbITAHUIA JOIMKHBI BbiTh cobntogeHbl cnegyowme TpeboBaHusA:

- HEeM3MEHHOCTb cneLundukaumu,

- 10 cucTem B pasfnnyHbiX NPUMEHEHUSIX;

- 10% yacoB paboTkl M NO MeHbLWEN Mepe OAWH Ol CEPBUCHOA NOALEPXKKN.

HaTypHble ucnblTaHWs §OKYMEHTUPYIOTCS NpousBofuTerneM (MOCTaBLYMKOM) U/MNKU IKCMNyaTUpYLoLWEed KoMMaHu-
eii. 3Ta JoKyMeHTaUMs JoMXKHa cogepXaTb, N0 MeHbLUEd Mepe, criefytolme AaHHbIe:

- To4Hoe o6o3Ha4YeHne (MAEeHTUUKALUIO) CUCTEMBI U €€ KOMIMOHEHTOB, BKMNOYAA KOMNOHEHTHI ynpaBrieHusl Bep-
cuelh AC;

- CBe[lIEHUS O MOSb3OBATENSAX U BPEeMEHWU NPUMEHEHMUS,

- BpeMs HapaboTKu B Yacax;
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- npouefypbl Bolbopa cMcTeMbl M NpUKNagHble NPOrpaMMbl, MCMONb30BaHHLIE MPU UCMLITAHUSAX;

- npoueAypbl OBHapyXeHUsi, permcTpauun U ycTpaHeHUs HEUCNpaBHOCTEW, a Takke npouefypbl yCTpaHeHUs
NocneAcTBUiA U NPUYUH UX BO3HUKHOBEHMSA.

HaHHbli MeToa/cpeAcTBO NpuMeHUM B Oonblued CTeneHW K OTAENbHbIM COCTaBNSAWMM (nogcucTeMam)
CB3C-cucrem. Ero 6onee nogpobHoe onucaHue npuBeaeHo B [88, 89].

b.6 OueHka coorBercTBUA CB3C-cucrembl TpeboBaHnsmMm 6esonacHocTn

Mmob6ankbHas Lenb: oleHka cooTtBeTcTBUA CB3C-cucteMbl cneuudukaymmn tTpeboaHuii 6esonacHocTy.
b5.6.1 ®yHKUMOHaNbHOE UCTNbITaHUE B YCIOBUSAX OKpYJXKatoLuei cpefbl

MpumeyaHue — Ha stor metoa/cpeacTBo faHa ceeinka B FTOCT P 53195.3 (tabnuya B.5).

Llenb: oueHka, sawmuieHa nu CB3C-cuctema OT TMNUYHLIX BO3AENCTBUIA OKpyKatoLlen cpeabl.
OnuncaHune: cuctema nofBepraeTcs BO3AEACTBUIO OKpPY»KaloLLei cpefibl NpU pasfuUYHbIX YCNOBUAX.
CranpaptusoBaHHble TpeboBaHuMA K paay Bo3aelcTBuMil nogpobHo onucaHbl B [58—60, 62, 90].
b5.6.2 UcnbiTaHue Ha yCTOWYMBOCTb K MUKOBbIM BbIGpocam BHELLHUX BO3AeUCTBUM

MpwumeyvaHune — Ha stor metoa/cpeacTBo AaHa ccbinka B FTOCT P 53195.3 (Tabnuubl 6.5 1 B.6).

Llenb: npoBepka cnocobHocTu CE3C-cucTeM B yCroBMAX MUKOBLIX BLIOPOCOB BHELLIHUX 3NEKTPOMArHUTHLIX BO3-
OEeNCTBUNA.

OnucaHue: cucTeMa 3arpyxxaeTca TUNUYHON NPUKTagHOK NporpamMMoid, u Bce nepudpepuitHble NUHUK (BCe Lmndppo-
Bble, aHarnorosble U MocrefoBaTerbHble MHTepdelChl, LWNHBLI, UCTOMHUKA MUTaHWA U T. 4.) NOABEPraloTcs BO3ASNCTBUIO
CTaHAapPTHLIX 3NEKTPOMarHUTHLIX NoMex. [Ons nony4YeHus KONMYECTBEHHON OLEHKU LienecoobpasHo oveHb BHUMaTeNb-
HO MOAXOAUTE K NpefenbHbIM 3HaYeHUsAM BblIOpOCOB BHELUHWUX BO3feACTBUA. BuibpaHHbIA Knacc NoMex oKaxeTcs He-
NnoAXoAALWMUM, ecrn PYHKLMA HE BLINOMTHAETCA.

B.6.3 Ctatnueckuit ananus

MpumeyvaHune — Ha atoT MmeToa/cpeacTso gaHa ccelnka B FOCT P 53195.3 (tabnuusl 6.5 n 6.6) n 8 NTOCT P
53195.4 (Tabnnua A.9).

Llenb: uckmoveHWe cucTeMaTUiecKMX HEeWCnpaBHOCTEN, KOTOpble MOryT NPUBOAUTL K OTKasaM B TE€CTUPYEMOW
cUCTeMe BHayarne Wiy nocne MHOrMx NeT skennyaTtauuu.

OnucaHune: sTOT CUCTEMATUYECKUIA U, MO BO3MOXHOCTMW, aBTOMaTU3MPOBaHHLIA Nogxof npefycMaTpuBaloT uccre-
[ OBaHWe KOHKPETHBIX CTaTUYECKUX XapaKTepUCTUK OMNbITHBIX 06pa3LoB COCTaBMSAIOWMX CUCTEMBI ANA obecneveHns non-
HOTbI, COrMacoBaHHOCTU, OTCYTCTBUA HEOAHO3HAYHOCTEH B chopMynnpoBaHHLIX TpeboBaHWAX (HanpuMep, B pykoBoas-
WMX MaTepuanax no KOHCTPYKLUMKM, CUCTEMHbLIX CrieuMduKauusx U B nepedHe AaHHbIX O NpuMeHeHun). CTaTtnveckuin
aHanus Bocrpou3BoguM. OH NMPUMEHUM K OMLITHOMY 06pasLly, KOTOPLIA BOCNPOU3BOAUM WU HYETKO ONpefensaeT 3aBeplua-
towuid atan. Mpumepamu ctatudeckoro aHanusa AC u MO aensatoTes:

- aHanu3 cornacoBaHHOCTW NOTOKA AaHHbIX;

- @aHanus ynpaslieHUsi NOTOKOM (onpeferneHne MapLIpyToB, ofnpeAeneHne Koga HefocTyNHOCTH),

- aHanus uHTepdeicoB (UccrefoBaHue nepefayYn NEepeMeHHbIX Mexay pasnUYHbIMW - MPOrpamMMHbLIMK
Moaynamn);

- @aHanu3 noToKa AaHHbIX AfA O6HapyXeHWS Bbi3bIBAOWMUX COMHEHUSA NOCNefoBaTENbHOCTEN NO CO3AaHUIo,
CCbIfikaM U YAANeHWo NepeMeHHbIX;

- NPUMEeHeHWe TeCTMPOBaHUSA K KOHKPETHBIM PYKOBOASALUM Matepuanam (Hanpumep, No Bonpocam: AnuHa nyTu
YTEYKU TOKa U 3a30pbl, paccTosHUE MexAY COBOKYNHOCTAMU MOAYNeW, pacnonoxeHue undeckux Moaynemn, MexaHun-
Yeckn YyBCTBUTENbHble U3NYECKUe MOAYNWU, MHAMBMAYyanbHOE WCNOMNb3oBaHNe dusndecknx Moaynen npu ux
BHeApeHUn).

b5.6.4 unaMmuyeckui aHanus

MpumMmeyaHune — Ha stor MeToa/cpencTBo faHa cebinka B FOCT P 53195.3 (tabnuypl 6.5 n 6.6) n 8 NTOCT P
53195.4 (Tabnuubl A5 n A9).

Llenb: obHapyeHue ownbok B cneyuduKkalum nyTem UCcreoBaHUA AUHAMUYECKOro NoBeAEHUA ONbITHLIX 06-
pasLoB, COCTaBSAIOLUX CUCTEMBI.

OnucaHune: AnHamudecknit aHanma CBE3C-cucTeM BHIMOMHAETCSA, €Cnu NogaBaTe Ha BXog Bnuskoi K akcnnyatauyu-
OHHOMY 0bpas3Ly aneMeHTa (Mofyrns) CUCTEMBI, CBA3aHHOIW ¢ B6e30nacHOCTLI0, BXOAHbLIE AAHHbIE, TUNUYHLIE ANA 3aAaH-
HOMO 3KCMIyaTaLMOHHOIO OKpPYXXeHUs. AHanun3 npusHaeTcsa YA0BNETBOpUTENbHLIM, ecnn Habnogaemoe nosegeHne CB3C-
cUCcTeMbl COOTBETCTBYET TpebyemoMy noBegeHuto. Jioboit oTkas CBE3C-cucTembl JomKeH BbiTb YCTpaHeEH, nocne Yero
crielyeT npoaHanu3anpoBaThk HOBLIE BapuaHThl SKCMryaTaLuu.

b.6.5 AHanus oTkasoB

MpumeyvaHue —Ha ator MeToa/cpeacTBo AaHa ccbinka B MTOCT P 53195.3 (tabnuuel 6.5 n B.6).

B.6.5.1 Buabl 0TKa3oB U aHanu3 Ux NocrneacTBuii
Llenb: npoBefieHWe aHanu3a npoekra CUCTEMbI C UCCIEL0BAHUEM BCEX BO3MOXHBLIX UCTOYHUKOB OTKA30B KOMMO-
HEHTOB CUCTEMbI U onpeAeneHUeM BIUSIHUA 3TUX OTKa3oB Ha noBefeHUe U 6e30nNacHOCTb CUCTEMBI.
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OnucaHue: aHanu3 obbIYHO NPOU3BOAUTCA COBeLaHMEM UHXEHepoB. Kaxablii KOMMNOHEHT CUCTEMbI aHanuaupy-
€TCA No odepeaun ANA BbiSABNEHMs Habopa peXMMOB OTKa30B, UX NPUYUH U pe3yneTaToB, onpeaeneHnsa npoueayps
obHapyXeHus1 U BblgaumM pekoMeHaaumid. [Npu Bbiade pekoMeHaauuii OHU JOKYMEHTUPYIOTCS B BUAE KOPPEKTUPYIOLLUX
OEeACTBUNA.

Buabl oTka3oB U aHanu3 ux nocneAcTBuii nogpobHo onucaHel B [89—91].

b.6.5.2 [OuarpamMbl nocnegoBaTtensHocTed cobbITUiA

MpuMedaHune — Ha aror MeTog/cpescTBo AaHa cebinka B FTOCT P 53195.4 (tabnuupl A.10, 5.3 n B.4).

Llenb: mogenupoBaHue CB3C-cucTeMbl ¢ MOMOLLBIO AUarpaMm nocneaosaTensHocTeil cobbITUil Ana npefcTas-
NeHUsa NpoekTa cUCTEMbl B BUAE NocriefoBaTeNbHOCTU KOMBUHaLWiA 6a30BbIX COBLITWIA.

OnucaHue: 3TO CPEACTBO MOXET paccMaTpuBaTLCH Kak KOMOWHAUMA aHanu3a Ha OCHOBe flepeBa HeucrnpaBHOC-
Teil M aHanu3a Ha OCHOBe JepeBa cobbiTuA. HaumHasa ¢ kpuTudeckux cobbiTWid, rpad nocneaosBaTenbHOCTEN NPUYUH
NpoxoAuT B NPAMOM W obpaTHOM HanpaBneHusix. MNpoxoxaeHne B 06paTHOM HanpaBneHWn 3KBUBANEHTHO fepeBy Henc-
npaBHOCTEN, rae KpuTUdeckoe cobbiTue NPeACTaBleHO B BUAE NMpefCcTaBNeHHOro BepxHero cobbiTuA. MNpoxoxaeHue B
NPSIMOM HanpasfeHWU NO3BONSET ONpeAeNsiT BO3MOXHLIE MOCNEACTBUA, BO3HUKaOWMe u3 cobbiTuA. B ysne rpada
MOryT BbITb CUMBONLI, KOTOPbIE OMUCHLIBAIOT YCMOBUS pacnpoCcTpaHeHUs NPUMKH NO PasfUYHbIM BETBAM OT 3TOro y3na.
BpeMeHHEIe 3afepXKN TakKe MOTYT YYUTLIBATLCH. 3TW YCOBUSA Takke MOFYT 6biTb ONnUCaHbl C NMOMOLLBIO JepPEBLEB
HeucnpasHocTel. YTobbl gnarpaMma Beirnsgena 6onee KOMNaKTHOM, NyTU pacnpocTpaHeHUst MOryT 6biTb 06beAnHeHbI
€ norndeckuMun cumsonamu. [na mcnonb3oBaHus B AnarpaMmax nocrnefosaTenbHOCTeR NPUYUH UCMONMb3YHOTCA CTaH-
AapTHble cMMBONbI. Takue guarpaMMbl MOTyT GbITb NPUMEHEHBI AT BLIMUCNEHUA BEPOATHOCTU MOSIBNEHUS onpefeneH-
HbIX KPUTUYECKUX NOCNEAoBaTENbHOCTEN.

Ovarpammel nocnegoeaTensHocTU cobbiTuii Bonee nogpobHo onucaHbl B [92, 93].

B.6.5.3 AHanus gepesa cobbiTuit

NMpumeyaHune — Ha ator MeTog/cpeacTBo AaHa cebinka B FTOCT P 53195.4 (tabnuua b.4).

Llenb: MogenupoBaHue ¢ NOMOLLbIO AMarpamMm nocrefoBaTesNlbHOCTU COBbITUIA, KOTopasi MOXET BO3HMUKaTb B
cucTeMe Nocne UHULManNU3NpyoLWero cobbiTus, ANsl YCTaHOBIEHUS CEPbE3HOCTN BO3MOXHLIX MOCNeoBaTenbHOCTEN.

OnucaHue: B BepxHeW 4acTu AuarpaMMbl 3anucbiBaloT NocnefoBaTenbHOCTb YCNOBUIA, KOTOpasi COOTBETCTBYET
NocneAoBaTeNbHOCTU COBLITUIM, NPOUCXOAALLMX NOCHe MHULManuanpyoLlero cobbiTua. HaunHas ¢ MHALuanusmpyoLero
cobbITUSA, KOTOPOE SBMSAETCA LUenblo aHanuaa, NpoBOAST JIMHUIO K NEPBOMY YCNoBUIO NocnegosaTernbHocTU. Hanu4ue y
AvarpaMmel BeTBel «da» U «HEeT» yka3sbiBaeT, kakuM obpa3oM Byaylume cobbiTua 3aBUCAT OT ycrnoBuid. Kaxaas us atux
BETBEW NpoforxaeTcs K cnegyroweMy ycrnouio. OfHaKo He BCe YCIoBUSA NPUrogHel ANs Bcex BeTBel. Kakan-t1o n3 Hux
NPOAOIKNUTCH A0 OKOHYaHWS NOCNefoBaTeNnbHOCTH YCNOBUIA, HO KaXaas BETBb AepeBa, CKOHCTPYWpOBaHHas Takum
crnocoboM, NpeAcTaBnAeT BOIMOXHYHO NocrnefoBaTensHocTb. [lepeBo cobbiTUil MOXET ObiTb MCNONb30BaHO AN BbIMUC-
NEHUs BEPOSITHOCTM pasfNYHbLIX NOCNefoBaTeNbHOCTEN C Y4ETOM 3HAa4YEeHUI BEPOSTHOCTU U YMCha YCIOBMIA B Nocrefo-
BaTeNLHOCTY.

Bonee nogpobHoe onucaHue sToro Metofa/cpeacTtsa npusegeHo B MOCT 27.310 u [94].

B.6.5.4 Bugbl HeucnpaBHOCTEN, aHanua BAUAHWA W aHanu3 KpUTUYHOCTU

MpumeyaHune — Ha ator meTog/cpescTBo gaHa cewbinka B FOCT P 53195.4 (tabnuusl A.10 u B.4).

Llenb: paHxupoBaHue KpUTUMHOCTU KOMMOHEHTOB, MOTYLUMX BbI3BaTb HapyLUEHUs, NOBPEXAEHNA UK yXYALUEeHne
pabotbl CBE3C-cucteMbl Npu 0gMHOYHLIX OWKUGKax, ANA ONpeAeneHns, KakuM KOMMNOHEHTaM MoxeT noTpeboBaTbea
ocoboe BHUMaHWE W Kakue cpefcTBa ynpaBneHuss HeobxoauMbl ans obecnedeHWs MNpOLEccoB NPOEKTUPOBAHUS UIK
aKkennyaTtauuu.

OnucaHue: KpUTUYHOCTE KOMMOHEHTOB MOXeT ObiTb paHXupoBaHa MHorMMKM crnocobamun. B npouenype paHxupo-
BaHWS KPUTUYHOCTU KOMMOHEHTOB BENWYMHA KPUTUYHOCTM ANS NoBOoro KOMMOHEHTa 3aBUCUT OT YWcna onpegeneHHoro
BMWAa OTKa30B, NpeanonaraemelX B NpoLecce BHIMOMHEHUA KaXXAoro MUIIMOHa onepauuii, peanusyemelX B KpUTU4ec-
KOM pexume. BenununHa KpUTUYHOCTU SBNAETCA (PyHKUWEW AeBATU napameTpoB, GOMbLIMHCTBO W3 KOTOPBIX AOMKHEI
ObITb M3MepeHbl. MpocToit MeToh onpefeneHns KpUTUYHOCTU COCTOUT B YMHOXEHUU BEPOSTHOCTU OTKa3a KOMMOHEHTa
Ha yllep®6, KOTOpbIi MOXET GblTe MPUYMHEH 3TUM OTKA30M. STOT METOL aHarlordeH NpoCcTOi OLeHKe CTEeMEeHU puckKa.

Bonee nogpobHoe onucaHue faHHoro Metogal/cpefctea npusegeHo B [95].

5.6.5.5 AHanuns gepeBa HeucnpaBHOCTEW

MpumMmeyaHue — Ha aToT MeToa/cpeacTBo AaHa cebinka B MTOCT P 53195.4 (Tabnuua B.4).

Llenb: ynpolyeHue aHanusa cobblTUd UK kKOMBUHaUMA cOBLITUIA, BbI3bIBAKOLLMX OMNACHOCTU WKW CepbesHble Mo-
crefcTBUS.

OnwucaHue: Ha4nMHasa ¢ coBbITUS, KOTOPOe MOXET HENocpeACcTBEHHO Bbi3BaTh ONAcCHOCTb UMK CepbesHble nocnes-
CTBWS («BEpLUMHEI AepeBa cOBLITWIA»), aHamnna BLINOMHAT No BeTBAM AepeBa. KomBuHaLUW MpUYMHBI ONWCHIBaOTCS
noruveckummn onepatopamu (U, UMW, HE  T. n.). 3aTeM aHanusupyrT MNPOMEXYTOYHbIE MPUYUHBEI TeM Xe cnocobom
W T 4., BO3BpaLjasck K 6a30BbIM COBOLITUSIM, MO JOCTUXEHWN KOTOPbIX aHanua npekpailaroT.

OTOT MeTogh SBNSETCA rpadouyeckuM, U Ans n3obpaxeHus gepesa HeMCnpaBHOCTEN UCMonb3yoT Habop cTaHhap-
TU30BaHHLIX cMMBONOB. MeTof npefHasHavYeH B OCHOBHOM ANA aHanusa AC, Ho cneayeT, No BO3MOXHOCTU, NPUMEHATL
ero K aHanuay otkasos [10.

Bonee noapobHoe onucaHue gaHHOro mMetopa/cpeacrtsa npusegeHo B [96].
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5.6.6 AHanus Hanxyawero cnyyas
MpumeyaHune — Ha ator MeTog/cpeacTso gaHa ccbinka B FTOCT P 53195.3 (Tabnuupl 6.5 n B.6).

Llenb: UcknioveHne cuctemaTuieckmx oMBOK, BOHUKAIOWMX B pesynbraTe HeGnaronpuaTHbLIX COMETaHUi ycno-
BUI OKpYXaloLleil cpefbl U [JOMYCKOB HAa KOMMOHEHTHI.

OnucaHue: 3KCNNyaTaLMOHHbIE BO3MOXHOCTM CUCTEMBl M NapameTpbl KOMNOHEHTOB UCCEeAYIOTCA UMK BblMUCIS-
loTCA TeopeTudeckn. Mpu TOM ANA YCIOBUIA OKpyXaloleid cpefbl 3afatoTca UX AONYCTUMbIE NpeAenbHble 3HaYeHUs.
AHanuUaupyloTcsl M CONOCTaBMATCA Co cneumnduKkaLmeid Haubonee cyleCTBEHHbIE XapaKTepUCTUKN CUCTEMBL.

Bonee noapo6Hoe onucaHne AaHHoro Metofa/cpefcrsa npuBeaeHo B [97].

B.6.7 PacuumpeHHblie (pyHKLMOHaN bHbIE UCTIbITaHUSA

MpumeyaHune —Ha ator MeTop/cpeacTso gaHa cceinka B FTOCT P 53195.3 (Tabnuupl 5.5 u B.6).

Liens: obHapyxeHWe HeMcnpaBHOCTeW Ha CTaUsiX cOCTaBrieHUs cnelmdukaLmi, NpoeKTMpoBaHUA U paspaboTku
cucTeMbl; npoBepka nosegeHns CB3C-cucreMbl B cryyasix BBOAa pefKo BCTPEYatoWmMXca Unu HecneLuuuLmpoBaHHbIX
BWAOB AaHHbBIX.

OnucaHue: paclwmpeHHoe yHKLMOHanbHoe TecTupoBaHue obecrneynBaeT NpoBepKy (PYHKLMOHANBLHOIO noBeje-
HUA CB3C-cucteMbl kak peakumio Ha BXOAHbIE YCNOBUSA, KOTOpbIE OXMAAIOTCA TOMbKO B PefKUX cryyasax (Hanpumep,
rno6anbHelil 0TKa3) Unu KoTopble He oxBaThbiBaloTca cneyudukayueit CB3C-cucteMbl (HanpuMep, HEKOPPEKTHLIE one-
pauuu). ins peako BCTpedatomxca ycrosuin Habnogaemoe nosefeHne CB3C-cuctembl cpaBHMBaeTCA co cneLuduka-
unei. B Tex cnyvasix, korga peakuus CB3C-cucteMbl He cneuuduumpoBaHa, cneayet y6eguTbes B TOM, YTO 3ajaHHast
6e3onacHOCTb coxpaHeHa B HabniogaeMol peakuun CUCTEMBI.

Bonee noapobHoe onucaHue AaHHoro Metofa/cpefcrsa npueegeHo B [98].

5.6.8 McnbiTaHue B HaMXyALUMX criyvyasx

MpwumeyaHue — Ha atoT MeTog/cpeacTso gaHa ccbinka B FTOCT P 53195.3 (Tabnuupl 5.5 u B.6).

Llenb: TecTupoBaHWe cutyauui, cneluduLiMpoBaHHbIX BO BpeMS aHann3a Hauxyalmx crydyaes.

OnucaHue: akcnnyaTauuoHHble Bo3aMoxHocTn CB3C-cuctemel U napameTpbl KOMNOHEHTOB TECTUPYIOTCA B yCNo-
BUSAX HamxypLwmx cnydaes. [Mpu 3TOM ANS YCNOBUIA OKpyXaloLLeil cpefibl 3aal0TCa UX AONYCTUMbIE NpeenbHble 3HaYe-
HUS. AHanu3upylTCs U COMOCTaBNSOTCA co creuyndukalmueil Hanbonee cyLeCTBEHHbIE XapaKTEPUCTUKA CUCTEMBI.

B.6.9 VicnbiTaHue ¢ BBeAeHUEM HeucnpaBHoOCTeN

MpumedaHue — Ha sToT MeToa/cpeacTso AaHa ccbinika B FTOCT P 53195.3 (Tabnuub! 6.5 u b.6).

Llenk: BHeceHne oTka3oB B AC CUCTEMBI UNU UX UMUTALMA N JOKYMEHTUPOBaHWE peakuun CUCTEMBI.

OnucaHue: B HaCTOALLEM CTaHZapTe NpeAcTaBNeH Ka4eCTBEHHBIN METOA OLEHKU 3aBUCUMOCTU NOBEAEHUS CUCTe-
Mbl OT BHECEHHBIX UMM UMUTUPOBAHHLIX HeucnpaBHOCTel. [Ns onucaHWa MECTOMOMOXEHNA U TUNa HeMCNpaBHOCTEH,
a Takxke crnocoba Wx BHECEHUSI OBLIMHO UCTIONb3YIOT AeTanu3npoBaHHble (YHKLMOHAnbHbIe Onoku, npuHUMNUansHble
W CTPYKTYPHblE CXeMbl. Hanpumep, aneKkTponuTaHue MOXeT He NocTynaTb B pasfnyHbie MOAYNW; NUHUKU SMneKTponuTa-
HUS, NMUHUM OBLUel LWWHBI UNKU aapecHble NUHAU MOryT BbiTb Pa3OMKHYTBI MW KOPOTKO3aMKHYTbI, KOMMOHEHTHI UNK UX
NopTbl MOFYT BbITb Pa30MKHYThHI UNK 3aKOPOYEHI; perie MOryT BbiTb 3aMKHYTLI AW PA3OMKHYTLI, NGO UX AENCTBUSA MOTyT
BbIMOMHSATLCA B HEMPaBUnbHLEIE MOMEHTLI BPEMEHM U T. 4. BosHukalowue B pesynsrare oTkasbl CUCTEMbI Knaccuduumpy-
toT, Hanpumep, kak B MOK 60812 (Tabnuubl | 1 11), cMm. [99]. O6bIMHO BBOAAT OAWHOYHLIE HEUCNPABHOCTU B YCTOWYMBOM
cocTosiHUM cucTeMbl. OfHaKo B criyyae, KOrga TeCTOM BCTPOEHHOW AWArHOCTUKM HeUcnpaBHOCTL He obHapyxuBaeTcs
U oKka3blBaETCs HEOYEBUAHOMN, OHa MOXET COXPaHUTLCSA B CUCTEME U BbI3BaTb CNeAYIOLLYIO0 HencnpaBHOCTb. [pu aToM
4YUCIO HeWUCrnpaBHOCTEN MOXET ObiCTPO BO3pacTh 4O COTEH.

OTta paboTa NpoBOAMTCH MHOTONPOMUIbHEIM KOMMEKTUBOM CMeLManucToB U B NPUCYTCTBUM MpeAcTaBuTens no-
CTaBLLMKa CUCTEMbIl, KOTOPLIA AomKeH AaBaTb HEOOXOAUMbIE KOHCYNbTauun. [N Tex oTKa3oB, KOTOpbie MPUBOAAT K
cepbe3HbIM MOCMNEACTBUSAM, LOJDKHO BBIYMCISATECA M OLEHUBaTbCA cpefHee BpeMsi HapaboTku Ha oTkas. Ecnu 3To
Bpemst Mand, Heobxoguma mogudukaLua CUCTEMBI.

Bonee noapobHoe onvcaHue aaHHOro MeToAa/cpefcTBa npuBegeHo B [90, 95].
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MpunoxeHue B
(cnpaBoyvHoe)

MeTtoabl/cpeacTBa Ansa AOCTUXKEHUA NONHOTbI
©e3onacHocTU nporpammHoro o6ecnevyeHus (cm. FTOCT P 53195.4)

B.1 O6wue nonoxeHus

MeTogbl/cpefcTBa, cogepxalluecs B 3TOM NPUNOXEHUN, He crefyeT paccMaTpuBaTh Kak MorHble Unu ncyepnbi-
Batowyne. CB3C-cuctemsl, cpeacTsa MnporpaMMUpOBaHNSA HEMPepLIBHO pa3BMBaloTCS, U MeToAbl/cpeacTBa, NpeHasHa-
YeHHble AN AOCTUXEHUA MOnHOTHl Ge3onacHOCTU NporpamMMHoro obecneyeHuns, HernpepbiBHO COBEPLUEHCTBYHOTCA.
B nepsyto ovepenb crieAyeT OPMEHTUPOBATECA Ha CTaHAapTU3OBaHHble MeToAbl/cpeacTBa. B criyvae npumeHeHus
HOBbIX MeTOAOB/CPeACTB criefyeT ccopMynMpoBaTh 1 COXPaHUTbL BCe AoKasaTeflbCTBEHHbIE MaTtepuarnsl, JEeMOHCTpU-
pyrowine npeumyLLecTBO HOBBIX METOAOB, CPEACTB nepes MeTofjamu/cpefcTBamMu, OMUCaHHLIMU B HACTOSALLEM MPUo-
KEHUM.

Bonee nogpobHoe onucaHne HeKOTOpbIX MeTodoB/cpefAcTB npuBegeHo B [99—103].

B.2 TpeGoBaHusa U AeTanbHoOe NPOeKTUpoBaHUue

MpumeyaHune — CooTBeTCTBYIOWME MeTOAbI/CpeAcTBa NpuBeAeHbl B B.2 HacTosALLero ctaHaapTa.
B.2.1 CTpyKTypHble MeToAbI

MpuMeYvyaHune —Ha sToT MeToa/cpeacTBo AaHa cebinka B FOCT P 53195.4 (tabnuubl A2 n A 4).

B.2.1.1 O6wwe nonoxeHus

Llenb: obecneyeHne Heobxoaumoro kadvectsa paspabotku MO. OcHoBHOe BHWMaHWe yAeneHO paHHUM CTagusiM
XU3HEHHOro LMKNa co3faBaeMoOi cUCTEMBIl. B CTPYKTYPHBLIX MeTodaxX UCMOMb3YITCA KaK TOYHbIE, TaK U UHTYUTUBHbLIE
npoueaypbl M HoTauun (MOAAEPXKNBaeMble KOMMbOTepamu) ANs 3agaHus U JOKyMeHTWpoBaHusA TpeboBaHuit n obecne-
YeHWsa peanusayuu nporpaMmel B fIOrM4ecKol NnocrnefoBaTenbHOCTA CTPYKTYPUPOBaHHLIM CrIOCOBOM.

OnucaHwve: cyLecTBYeT paf CTPYKTYPHBIX METOAO0B. HEKOTOpLIe N3 HUX CMIPOEKTUPOBaHLI ANA BLINONHEHNS Tpaau-
LMOHHBIX PyHKUMIA 06paboTkun faHHbIX W rpynnoBbiX onepauwmii, gpyrve (MASCOT, JSD, Yourdon B pexume peasnbHOro
BpeMeHW) — B GonblUei cTeneHW OpUMeHTUPOBaHbl Ha NPoLEecchl YNpaBneHnsa U 3ajadn peasnibHoro BpeMeHu (KoTopble
Gonee KpUTUYHBI C TOYKM 3peHUs GesonacHocTu).

CTpYKTYpHble METOAbI — 3TO, B OCHOBHOM, «WUHTENIEKTyanbHble UHCTPYMEHTLI», NPeAHa3HavYeHHble Ans 0606-
LLEHHOro BOCMPUATUS U AEKOMMNO3NLMKN 3a4a4M UK cucTemsl. K UX OCHOBHBIM CBOWCTBaM OTHOCSTCS:

- NNOTMYHOCTL PaCCYXAEHWUA 1 BLIBOAOB, AEKOMMNO3ULIMA CMOXHOW 3afaqu Ha ynpaensieMble CTagum;

- aHanu3 n AOKYMeHTUpoBaHWe OoOLLeil cuCTeMbl, BKIKOYas OKpYXaloLlyto cpefy, a Takke paspabaTbiBaemyto
cucTemy;

- L€KOMMNO3MLMS AaHHBLIX U PYHKUWIA B paspabaTeiBaemoii cucTeme;

- KOHTPOmbHbIE Tabnuubl, TO €CTb CNUCKU TUMNOB 0GLEKTOB, HYXAalOWUXCA B aHanumse,

- Manasl MHTennekTyanbHas neperpyska — NpocTo, UHTYUTUBHO, NPaKkTUYHO.

HoTauuwn, ncnonbsyemble N5 aHanuaa u JOKYMEHTUPOBaHWA 3a4a4 U 06beKTOB cUCTEeMBI (HanpuMep, Ha OCHoBe
MPOLIECCOB W MOTOKOB AaHHLIX), OPMEHTUPOBAaHEl Ha TOYHOCTb, OAHAKO HOTALMW ANs BblpaXeHUs (yHKUnA o6paboTku,
BbINOSHAEMbIX STUMKU 0B6bekTaMu, okasbiBatoTcs Gonee HedopManbHeEIMU. B TO e Bpemsi B HEKOTOPLIX MeToAax vac-
TUYHO WUCMONB3YIOT (MaTtemMaTndeckun) dopmaneHble HoTauuu (Hanpumep, B JSD Ucnonb3aytoT perynsipHele BblpaXeHus,
B Yourdon, SOM 1 SDL ncnone3ytoT TEOpMto KOHEYHBIX aBTOMATOB). YBENUYeHUE TOHHOCTU He TONBKO NMOBLILIAET YPOBEHb
NOHUMaHUA, HO U oBecneymBaeT BO3IMOXHOCTb aBTOMaTU3MPOBaHHON 06paboTku.

[pyrum npenmyLLecTBOM CTPYKTYPHLIX HOTaLMWA ABNSETCA UX HarnsAHOCTb, KoTopas Mo3BOnsAeT MonbL3oBaTento
UHTYUTUBHO MPOBEpPSATb BO3MOXHOCTW cneLuduKkaLmMn unu npoekta npyu HEMnomnHoi nHpopmaumu.

HacTosawmii pasgen cogepxut nogpobHoe onucaHWe NATU CTPYKTYPHbIX MeToaoB: «[MpefcTaBneHne Tpeboa-
HUY, «PaspaboTka cuctemsl no kekcoHy», MASCOT, «Yourdon ans cucteM pearnsHoro spemeHu» W «MeTtogonorus
CTPYKTYpHOro aHanusa u npoektuposaHus (SADT)».

Bonee nogpobHoe onucaHwe AaHHoro metoga/cpefctsa npuseeHo B [104—106].

B.2.1.2 CORE — koHTponupyeMoe npeacTaBneHne TpeGoBaHuii

Llenb: obecneyeHne npeactaBnerns n dopmynumpoBaHus Bcex TpeboBaHuiA.

OnwvcaHwve: 3TOT NOAXO0 UCMONB3YHOT A1 YNYYLUEeHUS B3aWMONOHUMaHUSA MeXZy noTpebuTenem/KOHEYHBIM NONb30-
BaTeneM 4 aHanutukoM. OH He OCHOBaH Ha MaTeMaTM4ecKu CTPOroi Teopuu, a SBMAETCH CPeACTBOM KOMMYHUKaLWK.
MeTton CORE cosfaH Ana npeactasneHus TpeboBaHuii, a He cneludukaLmii. 3TOT NOAX0[ CTPYKTYpUpOBaH, BCE ero
npefcTaBneHNs MPOXOASAT Yepes pa3finyHble YpoBHU yTouHeHuid. MeTog CORE ncnonbaytoT Ans LUMPOKOro Kpyra 3agau.
OH yuuTbiBaEeT cBefileHns 06 okpyxatoLleit cpefie, B KOTOPON (PYHKLIMOHMPYET CUCTEMA, a TakKe pasfiMdHbie TOUKN 3pe-
HUS1 pasHblX KaTeropuii nons3osatenei. Meton CORE cofepXuT pykoBoAsLLME MaTepuarnsl U TaKTUYeCKUe MeToAb! ANA
yXoAa OT «PaHfNO3HOro npoekTa». ApryMeHThl TaKkoro yxofjia MOryT OblTb CKOpPeKTUpoBaHbl NGO ABHLIM 06pa3om
UAEHTUULMPOBaHLI U 3a0KyMEeHTUpOBaHbLl. Takum obpasom, cneulndukauum MoryT GbiTb HEMOMHBIMKW, OfHaKO
BbISIBMIEHHbIE HepelleHHble 3afjadM M 06nacTu BbICOKOro puUcka AOMKHLI BbiTb paccMOTPeHsl Mpu NnocreayoleM
MPOeKTUPOBaHUN.

MoapobHoe onucaHwe metoaa/cpeacTsa npuseaeHo B [105—110].
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B.2.1.3 PaspaboTka cuctemsl no [pxekcoHy — JSD

Llenb: paspaboTka NporpaMMHOI CUCTEMBI CNeLnanbHO ANA pearibHOro BpeMeHn, oxsaThiBalolan ctagun ot
paspabotku TpebGoBaHU AO KOANPOBAHUS.

Onucanue: metog JSD (Jackson Structured Development), paspabotaHHbii Maiiknom [xekcoHom B cepefuHe
80-x rogos, NpeanaraeT CTUNb pa3paboTku NPOrpamMMHbBIX CUCTEM, OTIIUYHBIA OT CTUNA, NPUHATOrO B MeToaax SA/SD unu
OMT. B mMeToge JSD He aenaeTcs pasnuyuil Mexay sTanoM aHanusa TpeGoBaHuin K cucTeMe U 3TanoMm ee paspaboTku.
O6a atana 06beMHATCA B 0AUH 06LMiA 3Tan paspaboTku cneumdukayuii NpoeKTUpyeMoit cuctemel. MNpu 3ToM 3tane
pelwaeTca Bonpoc «YTo AomkHO BbITb caenaHo?». Bonpoc «Kak 3To AomkHO GbiTb cAenaHo?» pellaeTcs Ha cneayto-
WeM aTane — aTane peanusauuu cuctembl. Metog JSD 4acTo NpUMEHSIOT ANSA NPOEKTUPOBaAHNA CUCTEM peanbHOro
BpeMeHU. B HeM ucnonb3oBaHa cucTema rpadudeckux o603HaYeHUA, XOTA caM METOA MeHee OPUEHTUPOBaH Ha
rpacuky, 4yem metogbl SA/SD n OMT.

PaspaGoTka Mogenu JSD HauMHaeTca ¢ usy4eHua ob6bekToB peansHoro Mupa. Llensto cuctemel sensetca obec-
neveHue TpebyeMoii hyHKLUMOHANBHOCTH, HO cHavana cneayeT yb6eAnTbes, YTo aTa PyHKUMOHANBHOCTL cornacyeTes ¢
peanbHbIM MupoM. Moaenb JSD onuckiBaeT peanbHbIl MUP B TepMUHaX cyLLHOCTel (06bekToB), AeACTBUIA U nopsfka
BbINONHEHUA AeiicTBMiA. PaspaboTka cuctembl no Metogy JSD BkntovaeT B ceba crieaytowue WecTb 3Tanos:

- paspaboTky AedcTBUIA U 0OBLEKTOB;

- pa3paboTKy CTPYKTYpbl 06LEKTOB;

- pa3paboTKy UCXOAHOIN Moaenu;

- pa3paboTky pyHKUU;

- pa3paboTKy BPEMEHHBIX OrpaHNYeHNii;

- peanusauuio CUCTEMbI.

Ha sTane paspaboTku peicTBuUit U 06bEKTOB paspaboTynK, PyKOBOACTBYSCH BHELUHUMMW TpeGoBaHUAMM K NPOeK-
TUPYEMOIA cuUCTEME, COCTaBNAET NepeqeHb CyLHOCTel (06beKTOB) U AENCTBUIA peanbHOro Mupa, CBA3aHHLIX C 3TON
cuctemoil. Tak, Hanpumep, NpWU NPOEKTUPOBAHUW CUCTEMbl YMpaBreHus ABYMSA NnudTamu B LWECTUITAXHOM fOME
MOXHO BbIAENUTL ABa 06bekTa: «MUPT» U «KHONKa» — U TpU AEACTBUA. «HaXaTue KHOMKWU», «NT NpUXoauT Ha
TaX N» M «UGT NokuaaeT 3Tax nN». M obbekTbl, N AeiicTBUA COOTBETCTBYIOT pearibHOM cuTyauuun. Bee geiicTBun
SIBMSIOTCA aTOMapHbIMU (HEPa3NOXUMBIMA Ha NOAAEUCTBUS) U NPOUCXOAAT B (DUKCUPOBaAHHBIE MOMEHTbHI BPEMEHMU.

Ha artane pa3paboTku cTpyKTypbl 06beKTOB AeNCTBUA KaXaoro obbekTa YacTUYHO YNOPSA0YMBAIOTCA BO BPEMEHU.
Tak, B paccMaTpMBaeMoM fMpumepe AeNCTBUA «NUT NMPUXOAUT Ha 3Tax N» U «UdT NOKMAAET 3Tax N» AOIMKHBI Yepeao-
BaTbCs: ABa AeNCTBUSA «NUT NPUXOANUT Ha 3TaX N» HE MOTYT MATH OJHO 3a APYrM.

OTan pa3paboTkn UCXOAHOW MOAENU CcBA3LIBAET pearnbHblil MUp ¢ abCcTpaKkTHOW MOAenbio, ycTaHaBnueas cooT-
BETCTBME MeX[y BEKTOPOM COCTOSHUA W MOTOKOM JlaHHbIX. BekTop cocTosiHua obecneumBaeT «pa3sBs3sKky» Mo ynpaere-
HUIO; Tak, B MpUMepe ¢ NudTamu NepBas Xe HaxaTasi KHOMKa BBepX YCTAHOBUT 3Ha4eHue nepekntovarens (dnaxka),
«BBEpPX», Nnocne Yyero nuPT He OyaeT pearnpoBaTb Ha AanbHENLINE HAXaTUA KHONOK BBEPX, TaK YTO HaXaTue KHOMKW
BBEPX OAWH UMK NATb pa3 NpuUBeLeT K OfWHAKOBOMY pesynbTaTy. AHanoOrM4HO NOTOK AaHHbIX No3BonsieT obecneynTb
«pasBA3Ky» Mo AaHHbIM. [IpUMepoM MOXeT cnyxuTb Gydep daina.

Ha stane paspaboTku yHKLMIA C MOMOLLBIO CreLWansHoro Ncesaokoaa yCTaHaBNWBaOTCA BbIXOAHbLIE AaHHbIE
Kaxgoro geicTBusA. Ona cucTeMbl ynpaBneHust NUdTamu NpuMepom YHKLUUN SBNAETCA NepeknioYeHne namnovek Ha
naHenu nudTa Npu NpUBLITUU NUdTa Ha oYepefHON 3Tax.

Ha aTane pa3paboTK/ BpeMeHHBIX OrpaHUueHuit peluaeTcsl BONPOC O JOMYCTUMBIX BPEMEHHBIX OTKIOHEHUsX
CUCTeMbI OT pearibHOro Mupa. B pesynsraTe Nony4aeTcsi MHOXECTBO BPEMEHHLIX OrpaHudeHnid. B npuMepe ¢ nudTamu
OfIHUM N3 BPeMeHHBIX orpaHuyeHnii ByaeT pelleHWe BOMPOCa O TOM, KaK A0SO HYXHO HaXuMaTb Ha KHOMKy nudTa,
4yTOObI J0OUTBECA ero peakuuu.

HakoHel, Ha sTane peanusayun CMCTEMbl PeLlaKTCA NpobnemMbl ynpaefeHus npoueccamu W pacrnpeaeneHus
npoLeccoB Mo npoueccopam.

MeToz JSD moxeT 6bITb N YCNOBHO Ha3BaH 00beKTHO-OPUEHTUPOBaHHBIM: B HEM NOYTW He paccMaTpuBaeTces
CTPYKTypa 00BLEKTOB, Hef,OCTaTO4YHO BHUMaHWS yfeneHo ux atpubytam. HekoTophkle aeicTBuA metoga JSD sBnstoTes, no
CYLLeCTBY, 3aBUCUMOCTAMU Mexay obbekTamu no Metogonorun OMT.

TeM He MeHee MeTof JSD MOXeT ycrneLuHO NPUMEHSATHECA 418 NPOeKTUPOBaHUS U peanusauun criegyroLmx Tunos
MPUKNagHbIX NPOrpaMMHbIX CUCTEM:

- napannenbHble aCUHXPOHHBIE NPOrpamMMHble CUCTEMbI, B KOTOPbLIX NpoLecchl MOryT B3aUMHO CUHXPOHU3UPO-
BaTb Apyr Apyra;

- NporpaMMHble CUCTEMBI pearnbHoro BpeMeHu; Metog JSD opueHTUpoBaH UMEHHO Ha Takue CUCTEMBI;

- NporpaMMHble CUCTeMbl A4NA napansienbHbIX KOMNbIOTepoB; napagurma, NnpuHsTas B metoge JSD, MoxeT oka-
3aTbCA Mone3Hoi A4S aToro cry4vas.

Metog JSD nnoxo npucnocobreH AnA pelueHns criefyrowux 3agav:

- BbICOKOYPOBHEBbI aHanms, Tak kak Metod JSD He o6ecnedynBaeT LUMPOKOro NOHUMaHUA 3agauqn; OH He achdek-
TUBEH Ans abcTpakuuu U ynpoLleHus 3agav;

- paspaboTka 6a3 faHHbIX, Tak KaK 3TO CIULUKOM COXHas 3agada ans metoga JSD.

Moapo6Hoe onucaHue meToga/cpeacTsa npuBegeHo B [111—113].

B.2.1.4 MoaynbHbIA METOA NMOCTPOEHUSA, 3KCNyaTaLuu U TeCTUPOBaHUs nporpamMmmHbix cpeacts MASCOT

Lienb: obecnevyeHne NpoeKTUPOBaHWA U peanu3aLnu CUCTEM peanbHOro BpemMeHM.

OnucaHune: MASCOT npeacTaBnseT coboil nporpaMMHO MOAAepKuBaeMblii MeTog NpoekTupoBaHus. OH No3Bo-
nsieT onucelBaTh CTPYKTYPLI CUCTEM pearibHOro BPeMeHU cnocoboM, He 3aBUCALLMM OT TUMa annapaTHbIX CPeACTB WK
A3blka peanusaluu. Npu ero NpUMeHeHNn BLICOKOOPraHU30BaHHO peanusyeTcs NpoekTMpoBaHue, NpuBoAsLLee K CTpo-
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ro MOAYNbHOW CTPYKTYpe, U obecneunBaeTca 6nu3koe cooTBETCTBUE MEXAY (PYHKLMOHANBHBIMU 3rieMeHTaMu NpoekTa n
aneMeHTaMn AC, NosiBNAIOLMMUCS NPU UHTErpaLmmn cuctemsl. Cuctema npefcTaBnaeTcs B BUAE CETU KOHKYPUPYIOLWUX
npoLeccoB, KOTOpble B3aUMOAEHCTBYIOT Yepe3 kaHanbl. KaHanamu MoryT 6biTb COBOKYNHOCTU (haidfioB unu ovepeaun
(koHBelepbl AaHHbIX). YNpaBneHue A0CTYNOM K KaHany onucbiBa€TCA HE3aBUCMMO OT MpOLIECCOB B TEPMUHAX MEXaHU3-
MOB AOCTYyrMa, KOTOpble aKTUBM3MPYIOT Takke npaBuna nnaHupoBaHus npoueccos. MNocneaHssa Bepcus MASCOT 6bina
CnpoeKkTupoBaHa ¢ yyeToM peanusauun ADA.

MASCOT obecneunsaeT cTpaTeruto NpUEMNEMOCTH, OCHOBaHHYIO Ha TECTUPOBaHUK U BepudUKaLn Kak oTaenb-
HbIX NPOrpaMMHbLIX MOAYrel, Tak u 6onee KpyrnHbIX COBOKYNHOCTEW (PpYHKLMOHANLHO B3aWMOCBS3aHHBIX NPOrpamMMHbIX
mogyneii. Peanusauna MASCOT opueHTupoBaHa Ha aapo MASCOT — Habop NpMMUTUBOB NMaHWPOBaHUSA, KOTOpLIe
nexar B OCHOBe peanusauuu u obecnevnBaloT MexaHW3Mbl OCTYNa.

Bonee nogpobHoe onucaHne gaHHoro Metopa/cpeacTea npusefeHo B [114].

B.2.1.5 Meton MopaoHa (Yourdon) ans cucteM peansHoro BpeMeHN

Llenb: obecneyeHue paspaboTku cneuudmrKkaumMn ¥ NPOEKTMPOBAHUS CUCTEM pearibHOro BPEMEHW.

OnucaHue: cxema pa3paboTku CUCTEMbI, Nexallan B OCHOBE 3TOro MeTofa, BKovaeT B cebs Tpu ctaguun. Ha
NepBoil CTaaUN MPOUCXOAUT CO3flaHne «CYLHOCTHOW MOAEnu», KoTopas onuckiBaeT noBefeHne cucteMel. Ha BTopon
CTagun CTpoWTCS MOAENb peanusayuu, onucbiBatoas CTPyKTYpy U MeXaHU3Mbl, KoTopbie, byayun peannsoBaHHbIMM,
oTpaxatoT Tpebyemoe nosefeHue. Ha TpeTbeit cTaguu npoucxoaut dakrtudyeckoe nocrpoeHume AC u MO cuctemsl. Tpu
CTagun CTPOro COOTBETCTBYIOT TPEM TPaAULIMOHHLIM CTaguAM — cneyudukaLumn, NpoeKTMpoBaHUo U pa3paboTke, HO
OCHOBHOE BHUMaHMWe yAeneHo ToMy, 4ToObl pa3paboTuMK Ha KaxAol CTafjuM aKTUBHO 3aHMMariCsl MOAENUPOBaHUEM.

CywHocTHasi Mofierb COCTOUT U3 ABYX YacTein:

- Mogenb OKpyXaloLlell cpeabl, copepxallas onucaHue rpaHuL MeXay CUCTEMON U ee OKpYXKeHWeM, a Takke
onuncaHWe BHELWHUX cOBLITUN, Ha KOTOpble A0MKHa pearupoBaTb CUCTEME;

- MoAenb MOBEAEHUS, KOTOpasi COAEPKMUT CXEMBI, OnuchiBaloLue npeobpa3oBaHus, BLINOMHAEMbIE CUCTEMON B
OTBET Ha cobbITUA, U ONMCaHUe AaHHLIX, KOTOpblE CUCTEMa AOMKHa coflepxaTb ANS BblAayn OTBETOB.

Mogenb peanusauyuu Takke noagpasfenseTcs Ha ABe NoAMOAENH, onuckiBatolLMe pacnpefeneHne oTAeNbHBIX
npoueccoB B npoueccopax U A4eKOMNO3ULMIO MPOLEeccoB Ha MporpaMMHbIE MOZYIN.

Ona cospaHua aTUX Moaenel paccMaTpuBaeMblii METOJ, codeTaeT B cebe MHOXECTBO XOPOLLO U3BECTHLIX METO-
[OB W CPeAcTB, B TOM YMCNe NOCTPOEHWE Aunarpamm MOTOKOB AaHHbIX, Npeobpa3oBaHune rpadpos, CTPYKTYpUMpPOBaHHbI
aHrnuickuit A3biK, guarpaMMbl NEPEXoZ0B COCTOAHWIA U ceTu MNeTpu. Kpome Toro, aToT MeTOA NpefocTaBnsaeT cpeacTsa
MOAENMpoBaHNUA NPEANIOKEHHOro NpoeKTa CUCTEMbI ANA ONUcaHWA Ha BGymare Unu aBTOMaTU4eCKOro NMOCTPOEHUA U3
COCTaBMIEHHbIX MOAenei.

Bornee nogpo6Hoe onucaHne agaHHoro Metofal/cpefctea npusefeHo B [106].

B.2.1.6 MeTofonorua cTpyKTypHOro aHanusa u npoekruposanns — SADT

Llenb: MofenupoBaHWe U aHanus NPoLECcCoB NPUHATUA PELUSHUA U 3a4a4u YNpaBNeHna B CROXHBIX CUCTEMax Ha
YPOBHE UHPOPMALMOHHEIX NOTOKOB, NPEACTaBNEHHbIX B BUAS AUarpaMM (CxXem).

OnucaHue: metogonorua SADT npegcraBnseT coboit COBOKYNHOCTbL METOA0B, NpaBUn W Npoueayp ANs NocTpoe-
HUSA PYHKLUMOHanbHOW Mogenu obbekTa Kakoi-nubo npegmetHon obnactu. dyHkumoHanbHaa Mogens SADT oTobpa-
XaeT yHKUMOHAaIbHYI0 CTPYKTYpYy 00BbeKTa, T. €. MPOU3BOAUMbIE UM AEWCTBUA U CBA3N MEXAY STUMMN AENCTBUAMM.

OcCHOBHble 3neMeHTbl 3TO METOAOMOMMU OCHOBLIBAIOTCSA Ha CNeAyoWmnX KOHLUENLUAX:

- rpachudeckoe npeacTaeneHne 6rnoMHOro MoAenNMpoBaHua (rpadunka 6nokos U NUHWIA co cTpenkamu SADT-cxeMbl
oTobpaxaeT dyHKUMIo B BUAe brioka JeACcTBUS, a uHTepdeiickl Bxoga/Beixoaa NpeacTaBNAOTCA NUHUAMU, COOTBETCTBEH-
HO BXOASALLMMM B BNOK 1 BBIXOAALLMMM U3 Hero). Baanmogeiicteue 6r1okoB AeACTBUSA Lpyr ¢ ApYroM ONUCLIBAETCA Nocpes -
CTBOM UHTEPMENCHBIX NUHWIA, BhipaXaloLUX «orpaHUYeHus», KoTopklie, B CBOK ovepeflb, OrNpefenstoT, Koraa U Kakum
06pa3oM YHKLMW BEIMOMHAOTCA U YNPaBnATCs;

- CTPOrocTb ¥ TOYHOCTL (BbinonHeHue npaeun SADT TpebyeT AOCTATOMHOR CTPOroCTU U TOYHOCTH, HE HaKaabiBas
B TO e BPEMS Ype3MepHLIX OrpaHWYeHunid Ha AelcTBUA paspaboTynka).

Mpasuna SADT BkntoyatoT B cebs:

- orpaHuyeHne KonnyecTBa OrOKOB Ha KaX4oOM ypOBHE AeKOMMo3uuumn (Kak npaBuno, 3—86 GnokoB AeicTBusA);

- CBSASHOCTb AMarpamm (HomepoB OriokoB);

- YHUKanbHOCTb METOK U HAUMEHOBaHWUIA (OTCYTCTBME MOBTOPSAOLLMXCA UMEH);

- CUHTaKcu4eckue npasuna ansa rpaduky (6rokoB feACTBUS U NUHWUIA);

- pasjeneHne BXOA0B W ynpasneHUin (Npasumno onpeaeneHns ponun AaHHbIX);

- oTAeneHne opraHusauun oT YHKLUMKA (T. €. UCKIOYEHWe BUSIHUSE OpraHn3aLnoHHOR CTPYKTYPLl Ha yHKLMO-
HanbHYl0 MOAenb).

MeTtoponorna SADT moxeT 6biTb UCMONb30BaHa AN MOAENMPOBaHUA LUMPOKOro Kpyra CUCTeM W onpefeneHns
TpeboBaHuWii 1 yHKUMIA, a Takke ANA pa3paboTku cucTeMbl, KOTopas yAOBMNeTBOPSeT 3TUM TpeboBaHUAM U peanuayeT
3TV YHKUMKU. [Ona yxe CyLlecTBYHOLUMX NporpaMMHbIX cucteM metogornorus SADT MoxeT ObiTb UCNONb3oBaHa 4ns
aHanusa YHKLUWIA, BEINOMHAEMbIX CUCTEMOA, @ TaKke ANS yKkasaHUs MexaHU3MOB, NOCPefCTBOM KOTOPbIX OHW OCyLle-
CTBMATCA.

PesynsratoM npuMeHeHus metogonorun SADT aBnseTca mMogdernb, KoTopas COCTOMT U3 guarpaMm, parMeHToB
TEKCTOB U rfoccapusi, UMEIOLLUX CChINKU ApYyr Ha gpyra. JuarpamMmmel — rrnaBHble KOMMOHEHTBI Mogeni, Bce dyHkLun UC
U MHTepdelickl Ha HUX NpefcTaBneHbl kak 6roku AeACTBUA U NUHUK (pucyHok B.1). MecTo coefHEHUA NUHWUK ¢ BroKkom
AelcTBNS onpefenseT TUN uHTepdeiica. NinHUK 06o3HaYatoT cregytolee:

- «Bxop»: ykasblBaeTcs NMMHUER CO CTPENKoW, BxogsLlel B 6ok AeicTBnA cnesa. Bxoael MoryT BbiTk Npegcraene-
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Hbl MaTepuansHbIMU UKW HemaTepuarnbHbIMU 06bekTaMu, U OHW NpefHasHadeHbl 4ns 06paboTkn OfHWM WNKU HEeCKomb-
KnuMmu Gnokamu LeicTBUNA;

- «YnpaBneHne»: obbIMHO 3TO MHCTPYKUMS, Npoleaypa, Kputepuii Beibopa v T. N. YnpaBrneHwe peanuayeT BbIMOI-
HeHue SeACTBUIA U n3obpaxaeTcs NMHUAMU CO CTpenKaMun ceepxy brnoka AeicTaus;

- «MexaHu3my»: pecypc (B BUAE NepcoHana, opraHusaluoOHHOro nojpasfeneHuns, KoMnboTepa, aBToMaTuanpo-
BaHHOW CMCTeMBbl UK OmnucaHns), HeoBxo4UMbIA AEACTBUIO 4J15 BEIMOMHEHUS CBOUX 3ajay;

- «Bbixoa»: Bce, YTO BbipabaThLiBaeTcs B pesynsrate AeWCTBUS, usobpaxaeTca NHUeR co cTpenkoi ¢ npasoi
CTOPOHLI Groka AeicTBUS.

OpHoit n3 Hanbonee BaxHbIX ocobeHHocTel MeTogonorun SADT aBnsAeTca nocTeneHHoe BBeAeHne Bce 06nbLUNX
YPOBHeW AeTanusauumn no Mepe cosgaHusa guarpamm, otobpaxatowmx Mogenb.

YnpasneHue

|

Bxoabl =————p PyHKUMA e BLIXOAbI

P

MexaHunam

PucyHok B.1 — O®yHKUMOHanNbHLBIA Bnok geicTBua u uHTepcencHble NUHUM

Ha pucyHke B.2, rae npuBedeHbl YeTbipe fuarpaMMbl U UX B3aUMOCBSA3MW, NokasaHa cTpykTypa SADT-moaenu.
Kakgblit KOMMOHEHT MOAENN MOXeT BbITb AeKoMNo3upoBaH Ha Apyrol guarpamme. Kaxaas anarpamma Winoctpupyer
«BHYTpeHHee CTpoeHue» Brioka LeNCTBUA Ha «POAUTENLCKON» Anarpamme.

i Bonee obwwee npeacrasneHve
—
re—-
—
=0
Boree petankHoe npeacTaenexue
— L]
1
Y

Y

A0

1 i

Ota auarpamma > ¥
SIBNSETCA «poauTENeM» 41

3TOW Anarpammbl — _‘
I——l> 42
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A4

421

—™422 l

423

A42

PucyHok B.2 — CTpykTypa SADT-Mofenu: JeKoMMNo3uLmMs guarpamMmm
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Ha pucyHkax B.3 — B.5 npeacTaBneHel pa3fuyHble BapuaHTbl BbIMOMHEHUS (YHKUMA W COefWHEHWUS NUHUMA
c Gnokamu gencTeuns.

®yHKUMKM 6riokos 2 1 3 MoryT
2 BbINOMHATLCA NaparnensHo
> —
1
- ————
TonbKo aTH -
JaHHble nepepaaioTes

PucyHok B.3 — OpHOBpeMeHHOe BbINONHEHWUe

Popgutensckasa auarpamma Pogutenbckuii 6rnok

1

—

A

Al

C poaMTENILCKON AnarpaMmmbl

" |

22

l OTa ynpaBnsiiowas NUHUA NepeHOCUTCA DetanbHas aguarpamma

23

Y

\ i

OTa BxogHasi NIMHUS NepeHOCUTCs
C POAMTENbLCKON AnarpamMmbl

3Ta nUHUA NpoaomkaeTces
Ha poauTenbCKon Auarpamme

A12

PucyHok B.4 — B3aumocBasb guarpammbl A12 ¢ poguTenbckoi guarpammoit A1

HekoTopble MMHUM NpUcoeanHeEHbl K BriokaM JedcTBUA AuarpamMMbl 060MMU KOHL@MU, Y APYrUX Ke OAUH KoHeL|
ocTaeTcs HemnpucoefuHeHHbIM. HenpucoeanHeHHbIE NMMHUM COOTBETCTBYIOT BXOA4aM, YNpaBMeHWAM W BbixoAaM pogu-
Tenbckoro 6rioka. WMCTOMHMK WNWM  MonyyYaTenb STUX MOrpaHUYHbIX JIMHUA MOXeT ObiTb 0BHapyxeH TONMbKO Ha
poauTenscKkoil gnarpamme. HenpucoefnHeHHbIe KOHLbI JOMXHBI COOTBETCTBOBATL NIMHUAM Ha UCXO4HON AuarpaMme.
Bce norpaHu4HbIe NIMHUKM JOSMKHLI MPOLOSXATECA Ha POAUTENBCKOW AuarpaMme, 4Tobbl OHa Bbina NoMHON U HempoTu-
BOPEYMBOIA.

Ha SADT-gnarpammax siBHO He ykasaHbl HW NOCNEeAOBaTENbHOCTL, HU Bpems. O6paTHble CBA3W, UTepalun, npo-
JomKaroLmecs npoLeccel U nepekpbiBatoLmecs (Mo BpeMeHW) pyHKUMKU MOryT GbiTb M306paxeHbl ¢ MOMOLLBIO JIUHWIA.
ObpaTHble CBS3W MOTyT BBICTYNaTb B KayecTBe KOMMEHTaPUEB, 3aMeYaHuii, UCipaBneHuii U T. 4. (pucyHok B.5).
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CuctemHble TpeGoBaHus
KommeHTapum
Y A
1
Paspabotka
rnpoekra A
2
> JKenepTuaa EEEEEEEE—
MpensapurensHas YRyuLWEHHbIA NPoeKT
crieundukauus

PucyHok B.5 — lMpumep obpaTHoi cBs3n

MexaHWU3Mbl (NIMHWK C HUXHER CTOPOHBI) NOKa3kLIBatoT CpefcTBa, C NOMOLLLIO KOTOPLIX OCYLLECTBAETCSA BhINONHE-
HUe (PYHKUMIA. MexaHM3MoM MoXeT 6biTb YeroBek, NoAgpasgeneHne, KomneoTep unu noboe gpyroe yCTpoicTBO, KOTO-
poe NoMoraeT BbINOMHATL JaHHyt dYHKLUMUI (pUCyHOK B.6).

Mopsiaok PuiHOYHBIE
nogaim ycrnoBus
3asBKU

3anBKa KnueHTa
————

OcbopMnieHMe 3asiBKU KowTpakT

Aans 6mpxu

Bpokep

PucyHok B.6 — lNpumMep gnarpammel (MexaHu3MoM aBnsieTca 6pokep)

Kaxablit 6ok feicTBus Ha guarpamMme MmeeT cBol HoMep. Brnok aeilctBusa nio6oi gnarpamMMmebl MOXET GbiTb
fanee onucaH guarpaMmoi HWKHEro YpoBHS, KOTOpas, B CBOK ovepefb, MOXET ObITh Janee AeTanuaupoBaHa ¢ NOMO-
Wbto Heobxogumoro yncna fuarpamm. TakuMm obpa3om, PopMUpYeTCa uepapxus guarpamm.

[ns Toro 4ToOkl yKasaTe nonoxeHue No6oi gnarpammel unu 6noka AeicTBUA B nepapxun, MCNONb3yloTCA HoMepa
gvarpamm. Hanpumep, A21 aBnseTcs AnarpamMMoi, Kotopasi AeTanuaunpyert 6nok geicreua 1 Ha gnarpamme A2. AHano-
rMYHO A2 feTanusnpyet 6rnok gedcTeus 2 Ha guarpamme AQ, KOoTopas SBNSETCA caMoW BepXHEW guarpammon mogenu.
Ha pucyHke B.7 nokasaHo TUMM4YHOE JepeBo guarpamm.

A0
Paspabortatb
KOMMbLIOTEPHYIO CUCTEMY

A1 A2 A3
Mnanupoeatb Paspa6orarb MocTpouts
npotecc rpacuk pabot Mogenb cUcTeMbl
A1 A12 A13
MNpuHATL Paccuutath YTOYHUTL NnaH
CTPYKTYPY Tpe6oBaHus, COMYTCTBYIOLLUX
1 MeToa 3arparThbl, Bpems MeponpusiTUin
uarotoenexuss  Ha paspabotky
CUCTEMBI

PucyHok B.7 — Wepapxusa guarpamm
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OaHUM U3 BaXKHLIX MOMEHTOB Npu npoekTuposaHum NC ¢ nomollbto MeTogonorum SADT aBnaeTca TouHasa corna-
COBaHHOCTb TUMNOB CBA3AHHOCTU MeXAy PyHKUUAMKU. PasnuyatroT no KpalnHeln Mepe ceMb TUMOB CBA3aHHOCTU, UMEROLLUX
pasnuyHble 3Ha4yuMocTu (Tabnuua B.1).

Tabnuya B.1— Tunbl cBA3@HHOCTK

Tun cBA3AHHOCTU YposeHb 3HAYMMOCTHU

o

CnyvaiiHasa

—_

JITornyeckas

BpeMeHHas

MpouenypHas

KoMMyHUKaLMOHHas

MNocnegoBaTtenbHada

Ol D] WIN

®yHKUMOHanbHas

Kaxablh TUN CBA3AHHOCTU KpaTKO onpedernieH U NpounniocTpUpoBaH HUXE ¢ MOMOLLBLK TUMUYHOrO npumepa U3
SADT.

Cny4yaiiHaa cBAzaHHOCTb (TUn 0) — HaumeHee XenaTernbHas.

CnyyalHaa cBA3aHHOCTb BO3HUKAET, Korga KOHKpeTHasa CBA3b Mexay PyHKUMAMU Mana UKW MOSTHOCTbIO OTCYT-
CTBYET. OTO OTHOCUTCA K CUTyaLuu, NPU KOTOPON UMeHa AaHHblX Ha SADT-NUHUSX B OAHOW AnarpamMmMme UMEIT Manyto
CBSA3AHHOCTb Apyr ¢ ApyroM. KpalHWi BapuaHT 3TOro cryyas nokasaH Ha pucyHke B.8.

B

l

D —> — F

PucyHok B.8 — Cny4aiiHaa cBAa3saHHOCTb

Jlornyeckas cBsisaHHOCTL (TUN 1) o6pasyeTcs Torga, Koraa AaHHble U PyHKUMKM cobupatoTcsi BMECTE U3-3a TOro, YTO
OHM nonagatoT B o6WMil Knacc unu Habop 3NeMeHTOB, HO HeobxoAUMble PYHKUMOHANBHLIE OTHOLLEHUSA MeXAY HUMU He
obHapyxuBatoTcs.

BpemeHHan cBA3saHHOCTb (TUN 2) BO3HUKaET BCNEACTBUE TOrO, YTO CBA3AHHbLIE MO BPEMEHU aNeMeHTbl NpeacTaB-
NAT PYHKYUK, CBA3AHHBIE BO BPEMEHW, KOrAla faHHbIe UCMONb3YITCA OA4HOBPEMEHHO UNU (PYHKLUMKM BKNKOYaloTCA Na-
pannenbHo, a He NocneaoBaTenbHO.

MpoueaypHan cBA3aHHOCTL (TUN 3) — NpoLeAYPHO-CBA3aHHbIE 3NEMEHTLI NOABNAIOTCA CrpynnMpOBaHHLIMU BMe-
CTe BCNEeACTBUE TOro, YTO OHWU BLINONHAOTCA B TEYEHUE OHOW U TOW Xe YacTu uukna unu npouecca. lNMpumep npoueayp-
HO-CBA3aHHOW Anarpammbl NpuBeaeH Ha pucyHke B.O.

——| [nanuposats A

A A
. CornacoBartb -
Y - AuB >
B B
MnauuposatsL B

PucyHok B.9 — lNpoueaypHas cBA3aHHOCTb
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KoMMyHUKaLMOHHasA cBA3aHHOCTL (TUn 4) — Broku rpynnupylotTcs BCReAcTBUE TOro, YTO OHU UCTONb3YIOT OA4HW U
Te Xe BXOfHble ilaHHble U/UNK NMPOU3BOAAT OAHU U Te XKe BLIXOAHLIE AaHHble (pucyHok B.10).

lMocnepoBaTenbHas cBA3aHHOCTL (TUN 5) — BbIXOA OAHON PYHKLUK CRYXUT BXOAHBIMU AaHHBIMU ANA cneayowen
dyHKUUM. CBA3aHHOCTL MEXAY 3reMeHTaMu Ha auarpamme siBrisietcst 6ornee TECHOMW, YeM AN pacCMOTPEHHbIX Bbllue
TUMNOBLIX CBA3AHHOCTENR, NOCKOMbKY MOAENMUPYIOTCA NPUYUHHO-CREACTBEHHbIE 3aBUCUMOCTU (pUcyHoK B.11).

1 ] |

PucyHok B.10 — KoMMyHUKaunOHHasi cBA3aHHOCTb PucyHok B.11 — lMocneposarerbHaa cBA3aHHOCTb

OyHKUMOHaNbBHaA CBA3aHHOCTb (TUN 6) — NpuM  HanWuuuM MNOSTHOW 3aBUCUMOCTM OAHOW (PyHKLUMKU OT APYron.
[narpamma, KoTopas SBNSETCA 4YUCTO YHKLUUOHANLHOMN, HE COAEPXMUT YYXEPOAHbLIX 3NEMEHTOB, OTHOCALYUXCA K
nocneposaTenkHOMYy Unu Goree cnabomy Tuny cesisaHHocTU. OfHUM U3 cnocoboB onpefeneHnUs yHKLMOHANBHO-
CBA3a@HHbIX AUarpamMm ABNSETCA paccMOTpeHue ByX GrMOKOB, CBA3AHHLIX Yepe3 yNpaBnsiowue SIMHUK, Kak Nnoka3aHo Ha

pucyHke B.12.
1A

PucyHok B.12 — ®yHKLUMOHansHaA cBA3aHHOCTb

B mMaTemaTuueckux TepMuHax HeobxoAauMoe ycrioBue ANA npocTeiiwero Tuna yHKUWOHaNBbHOW CBA3AHHOCTH,
nokasaHHOn Ha pucyHke B.12, umeeT cnegyowunii BuA:

C=9g(B) = g(f(A)),

rae g — pyHKUMA, peanusyemas GriokoM JeircTema A,
f — yHKUMS, peanusyemas GnokoM geicTeuna B.
B Tabnuue B.2 npefcTaBneHbl BCe TUNbLI CBSA3AHHOCTEW, pPaccMOTPEHHble Bblle. BaXHO OTMETUTb, YTO YPOBHU
4—6 ycTaHaBnMBaloT TUMbl CBA3AHHOCTEN, KOTOpLIe pa3paboTunKK cuMTaloT Haubonee BaXHbIMU ANA NONYYEHUA Auar-
paMM XOpOoLLero Ka4ecTsa.

Tabnuuya B.2 — XapakrepucTuku cessaHHOCTEH

YpoBeHb Tun o
A yHKUWN A [aHHbIX
3HAYUMOCTHU CBA3aHHOCTHU D,l'l qu H ﬂﬂ A

0 CnyyaiiHas CnydaitHas Cnyu4aitHas

1 Jlornyeckas OYHKLUM OJHOro 1 TOro e MHoXecTBa | [laHHble OfHOro U TOro Xe MHOXe-
unu Tuna (Hanpumep, «peaakTupo- | cTBa UnNu TUNa
BaTb BCE BXOAbI»)

2 BpeMeHHan OYHKUMKN ofiHOro U Toro xe nepuofa | [laHHble, ucnonb3yeMble B KakoM-
BpeMeHu (Hanpumep, «onepauun | nmbo BpeMeHHOM UHTepBasne
WHULUManuaaunumuy»)
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OkoHyaHue mabnuuybi B.2

YpoBeHb Tun M
A HKUWKN A AaHHbIX
3HAYUMOCTHU CBA3aHHOCTH ﬂ,l'l q)y 4 ﬂ.l'l A
3 MpouenypHas DyHKuMK, paboTatowme B ofHON U Toii | [laHHble, ucnonb3ayeMble BO BpeMms
Xe dase unu utepayuu (Hanpumep, | 0AHONR K Tol e dasbl UNKU UTepayuu
«nepBbIl NPOX0A KOMNUNATOPa»)
3 MpouenypHas ®yHKUMKN, ucnonbaylowme ogHn 1 Te | [laHHble, Ha KoTopble BO3AeiCcTByeT
Xe AaHHble OfiHa U Ta Xe [eATenbHOCTb
4 KoMMyHuKkaumoHHasa | ®yHkuum, BeinonHaowme nocnegosa- | JaHHele, npeobpasyemele nocnego-
TenbHble Npeobpa3oBaHUa OAHUX W | BaTEeNbHLIMU YHKLMSMU
TeX Xe AaHHbIX
5 MocneposatensHan | ®yHkuuK, o6befuHAeMble ANA BbINON- | JaHHble, cBA3aHHbIE ¢ OAHOW (PyHK-
HeHnA oAHON dyHKUWK unen
6 ®yHKLUMUOHarnbHas BHyTpeHHAA dyHKUMA aBnseTea apry- | JaHHble Ans BHeWwHeW dyHKYUKN cBS-
MEHTOM BHeLHel PyHKLUUN 3aHbl C BHYTpEHHE!R yHKUmMei

Koraa AeicTBUA CUNbHO cBA3aHbl Mexay coBoi MHOrMMU OTHOLIEHUAMW, TO LenecoobpasHo o6bedUHUTL 3TU
N eiicTBUA B efJMHYIO rpynny, NOMecTUTL B 0AUH BNok AeNCTBUS, He AeTanu3upys B AanbHeillem ero cogepaHue. OCHo-
BoOrMonaratoLuii NPUHLMN rpynnupoBaHna AeicTeuil B 6noku AeNcTBUSA COCTOUT B TOM, YTO obpasyeMbie B pesynerarte
6rokn AeicTBUA JOMKHBI COEAUHATLCA MeXay cobol Tonbko HeGoNbWWM YNCAIOM OTHOLLIEHMIA.

[Hexomnosnuua Mofenei gnarpamm peanusyetca A0 TeX NOp, Noka He NoTepsieT CMbICA AarnbHellas geTanusa-
L 6rokoB AeiicTBUA. 3TOT npolecc 3aBepliaeTcs, Korga AeWCTBUA BHYTPU ONOKOB [eicTBUS CTaHOBATCA Hepasge-
MMMBIMA UNK KorAa nocnepytollas AeTanusaumsa AeicTeunii BHyTpu 6nokos AeiHCTBUA BLIXOAUT 3a obnacTb aHanusa
CUCTEMBI.

Bornee nogpobHoe onucaHne gaHHOro Metoga/cpeacTsa npuseaeHo B [115, 116].

B.2.2 lnarpaMmMbl MOTOKOB AJaHHbIX

MpumeyaHue — Ha artorT MmeToa/cpeacTtBo gaHa ccbinka B FTOCT P 53195.4 (Tabnuubl 6.5 n B.7).

Llenb: nporpaMMmHas noagep:ka onucaHWs noTtoka AaHHbIX B )OpMe AuarpamMm.

Onucanue: guarpaMMbl NOTOKOB JaHHLIX ONUCLIBAOT Mpeobpa3soBaHUe BXOAHbLIX AaHHbIX B BEIXOAHbLIE Ars KaXao-
ro KOMMOHEeHTa juarpaMMbl, NpeAcTaBnsioWero pasfnyHele npeobpasoBaHus.

[narpaMMbl NOTOKOB JaHHbBIX COCTOST U3 TpeX KOMMOHEHTOB:

- UMEHOBaHHbIE CTPEnKN — NPEeACTaBNAT MOTOK faHHbIX, BXOAAMX U UCXOALLMX M3 Bnokos Npeobpa3soBaHus,
C KpaTKUM ONUCaHWEM STUX AaHHbIX;

- UMEHOBaHHbI€ KPYXKW (3nnunckl) — NpefcTaBnaioT 6rnokn npeobpa3oBaHWsa ¢ KpaTkuM onucaHnem npeobpaso-
BaHWUNA;

- onepaTophbl («and», «xor») — UCMONb3YTCA 4NA CBA3WM UMEHOBaHHLIX CTPEsIoK.

KexxabliA KpYXOK Ha guarpamme MoToKa JaHHbIX MOXET paccMaTpuBaTbCs Kak camMOCTOATENbHbIN Bnok, KOTopbIi
npu NOSIBNEHUU Ha ero BXoAax faHHbIX npeobpasyeT ux B BbixoaHble. OAHUM U3 OCHOBHBIX NMPEWMYLLECTB uarpaMm
ABNAETCA TO, YTO OHU MOKa3bliBalOT Npeobpa3oBaHus, He ycTaHaBnvBas, Kak OHW peanuaytoTcd. YucTas guarpaMma
MOTOKOB AaHHbBIX HE BKIOYaeT B cebs ynpaBnsAloLwyro nHpopmMaLmio nnu nHpopmaymio 0 NnocnegoBaTenisHOCTM npoLiec-
ca, M6o STO peanun3yeTcs B paclUUpeHUsX ANS peanbHOro BpeMeHu, kak B MeToge Yourdon ANsi CUCTEM peanibHoro
BpemeHu (cMm. B.2.1.5).

CosgaHue gnarpamMm noToka AaHHbIX ABMSETCH HaunyywnM NogX0A40M NMPU aHanuse CUCTEM OT BXOAOB K BbIXO-
Aam. Kaxgblii KPyXOK Ha guarpaMmme JOIDKEH NpeAcTaBnAaTb pa3Hoe npeobpasoBaHWe — ero BbIXOAbl AOSKHLI OTMK-
YaTbCsA OT ero BXoAoB. He cyllecTByeT npaBun onpefeneHus obLieil CTPYKTypbl JuarpaMMbl, U co3jaHue guarpammel
MoToKa JaHHbIX ABMAAETCA O4HUM U3 TBOPYECKMX aCMeKTOB CO3[aHusA NMpoekTa cucTeMel. MofgobHo BceM npoekTam, 3To
uTepaTuBHana npoueaypa, yTouHsoWan HayanbHylo gnarpamMy Ans cCO3faHus KOHEYHOR guarpaMmmbl.

Bonee noapobHoe onucaHwe pgaHHoro metopa/cpefctsa npusegeHo B [117, 118].

B.2.3 CTpyKTypHbIe gnarpamMmbl

MpumeyaHune — Ha atoT meTog/cpeacTBo gaHa ccelnka B FTOCT P 53195.4 (tabnuua B.5).

Liene: npegcTaBrneHue CTPYKTyphl NporpaMMel B BUAE JUarpammbl.

OnncaHWe: CTPYKTYpHbIE AnarpaMMbl LOMNOMHAT AnarpaMMel MOTOKOB JaHHbIX. OHW OnUCLIBaOT nporpaMmupye-
MYIO CMCTEMY W Mepapxuio ee KOMMOHEHTOB, @ TaKkke oTobpaxaloT ux rpadgpudecku B Buge aepesa. OHM OMUCLIBAIOT
crnocob peanusaluy aNEMEHTOB AnWarpaMMbl NMOTOKOB Aa@HHEIX B BUe MepapXuu MporpamMMHbLIX MOAYMeN.
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CTpyKTypHasa cxema rnokasblBaeT B3aUMOOTHOLLEHUS MexAy NporpaMMHbIMU MOAYNAMMU, He YKa3biBas npu 3TOM
NnopsiAoK akTueM3aLumn sTux mogynein. CTPYKTYpHbIE uarpamMmmel M306paxatoTca ¢ UCNONb3OBaHUEM CrefyroWuxX YeThl-
pex CUMBOJIOB:

- NPAMOYrOSIbBHUK C UMEHEM MO YIS,

- ITUHWRA, coefuHAWasa 3TU NPAMOYrofbHUKK, (hOPMUpPYIOLLME CTPYKTYPY,

- CTperka, oTMeYeHHas Kpyrom (6e3 LUTPUXOBKM), C UMEHEM AaHHbIX, NepefaBaeMblX B HanpaBieHUU SNeMeHToB
CTPYKTYPHOW cxeMbl U obpaTHO (0OblYHO Takasd cTpenka usobpaxaeTcs napannesnbHO C JIMHUAMKW, COERUHSOWMMN
NPAMOYronbHUKKN CXEMbI);

- CTpesika, OTMeYeHHas Kpyrom (3alUTpUXoBaHHbIM), C UMEHEM CUrHana ynpasneHus, NPoXoAsLLero B CTPYKTYPHOM
CXeMe OT OfHOro MOAYNSA K APYromy, M 3Ta CTpernka TakKke u3obpaxkaeTcs napannenbHo NUHUM, COeauHsALeh ABa
MOAYnS.

M3 nioboii HeTpuBManbHOW AnarpaMMbl NOTOKa JaHHBLIX MOXHO CO34aTb MHOXECTBO PasfiM4HbIX CTPYKTYPHBLIX
CXEM.

JvarpammMbl NOTOKOB JaHHbLIX OToOpaXaloT B3aMMOOTHOLLUEHNEe MexXay WHopmaumeihd N dyHKUMAMU cUCTEMBI.
CTpyKTYpHbIe cxeMbl oToBpaxatoT crnocob peanusauuu aneMeHToB cuctemMbl. Oba MeToAa NpefCTaBnAlT ABe AeWUCTBY-
toLLMe, XOTA U pasfuyHble, TOYKN 3PEHUA Ha CUCTEMY.

Bonee nogpobHoe onucaHue gaHHoro metoga/cpefctsa npusegeHo B [116].

B.2.4 ®opMarnbHble MeToAbI

MpumedaHue — Ha atoT MeToa/cpeacTBo AaHa cebinka B FOCT P 53195.4 (Tabrnuvuel A1, A2, A4 nB.5).

B.2.4.1 O6wue nonoxexus

Llenb: paspaboTka nporpaMMHEIX CPEACTB, OCHOBAHHbLIX Ha MaTeMaTuyeckux npuHuunax. K HUM oTHocsTCA MeTo-
Abl opManbHOro NPOEKTUPOBaHUS U POPMarbHOMO KOAMPOBaHMS.

OnucaHue: Ha ocHoBe (hopManbHbIX METOAOB pasdpaboTaHbl CpefcTBa ONUCAHUSA CUCTEMbI 1A PELUEHWS OTAEMNb-
HbIX 3afa4y Ha CTaausx crneuuduKauum, NPoeKTUPOBaHUSA unu peanusauun. CosgaBaemMoe B pesynbsrate onucaHue
npegcTaBnseT coboit CTporyto HoTaLyto, KoTopas MaTeMaTU4eCku aHanuanpyeTcs NS oGHapyXeHUs pasnuyHbIX BUAOB
HecornacoBaHHOCTeW UMW HekoppeKTHOCTel. Bonee Toro, Takoe onucaHue MOXET GbiTb B HEKOTOPLIX Cliydasx npoaHa-
JIM3MpPOBaHO aBTOMAaTUYECKN MO aHanorMM C NMPOBEPKON KOMMUAATOPOM CUHTaKcUMca MCXOAHOW MporpaMMbl UMK MC-
nofib3oBaHa aHWMauyus ANs NpefcTaBneHUss pasnuYHbIX acrnekToB NOBEAEHUSI ONUCLIBAEMO cUCTEMb. AHMMaLWA
cnocobcTByeT MOBLILEHWIO YBEPEHHOCTU B TOM, YTO CUCTEMAa COOTBETCTBYET pearnbHbiM U hopmanbHo crneuuduLmpo-
BaHHbIM TPpeBoBaHMsIM, MOCKOMbKY OHa yry4llaeT BOCNPUSTUE YENOBEKOM cneunduLupoBaHHOrO NOBEJEHNSI CUCTEMBI.

dopManbHbIl MeToA, B OCHOBHOM, NpeanaraeT HoTauuio (B oblemM cnyvae UCNonb3yeTca HEKOTOPLI MeToa
JOUCKpPeTHOW MaTemMaTuku), MeTOZ BbiBOAA OMUCaHWS B STOW HOTALWUU U pasnuuHble BUALI aHanusa onucaHus Ans npo-
BEPKU KOPPEKTHOCTU PasfMYHbIX TUMOB.

MpumedaHune — MpuBejeHHOE Bhille oNUcCaHUE COAEPXUTCA Takke B B.2.2.

Psg dopmManbHeix meTogoB (CCS, CSP, HOL, LOTOS, OBJ, BpeMeHHas noruka, VDM 1 Z ) onucaH B cneaytowmx
nogpasfenax gaHHoro pasgena. [pyrue Metofbl, HanpuMep MeToA KOHEeYHbIX aBToMaToB (cM. B.2.3.2) u cetn MNeTpu
(cm. B.2.3.3), MOryT Takke paccmaTpuBaTbCa Kak popmarnbHble MeToAbl B 3aBUCUMOCTN OT KOPPEKTHOCTU UCMONb3oBa-
HUSA METOL 0B COOTBETCTBYIOLLEro CTPOroro MareMaTu4eckoro annapara.

Bonee nogpobHoe onucaHue faHHOro MeToaal/cpefctBa npuseaeHo B [119].

B.2.4.2 CCS — cpepcTBa pacyeTa B3auMoAeiCTBYIOLUX CUCTEM

Llenb: obecnevyeHne onucaHus 1 aHanuaa MOBEAEHUS CUCTEM, PeanusyloWwmx napannenbHbleé KOMMYHUKaLWOH-
Hble npoLecchl.

OnuncaHne: CCS — 970 MaTemMaTUMECKUIA annapar, ONUChLIBaOLWMIA noBeaeHUe cucTeM. MNpoekT cucTembl Mogenu-
pyeTca B BUAe CETU He3aBNCUMbIX NPOLIECCOB, peanusyloLuxcs nocneaosaTensHo unu napannensHo. MNpouecckl MoryT
B3aUMOAENCTBOBaTL Yepe3 NopThl (aHanoruvHble kaHanam CSP), 1 KOMMYHUKaUUS OCyLLECTBNAETCA, TONbKO Korga oba
npouecca rotobl kK aToMy. OTCyTCTBME AETEPMUHU3MA MOXKET BbITb cMoAenupoBaHo. HaunHasa ¢ onucaHna Beeid cucrte-
Mbl Ha BbICOKOM YpoBHe abcTparnpoBaHust (U3BECTHOMO Kak TpacCcupoBaHUe), MOXHO BbINONHATL NOLWAaroBoe yTouHeHue
CUCTEMBI B paMKax KOMMO3ULMKW KOMMYHUKaLMOHHBIX npoLeccoB, obliee noBefeHNe KOTOpbIX (POPMUPYET U NoBeAeHne
BCE cUCTeMbl. B paBHOI CTeneHn MOXHO [eiicTBOBaTbL U CHU3Y BBEPX, KOMOUHNPYS Npouecckl U Nony4Yasn B pesyrnsrare
Heobxogumble cBoiicTBa (hOPMUPYEMON CUCTEMBI, UCMONbL3Ys NMpaBuna BLIBOAA KOMNO3ULWOHHOIO TUNa.

Bonee noapo6Hoe onucaHue faHHoro Metofa/cpeactaa npuseaeHo B [120].

B.2.4.3 CSP — KOMMyHWKaLMOHHbIE nocnefoBaTenbHble npoyeccsl

Llens: npefoctaBnenune cnocoba creumdukaLy KOHKYPUPYIOLWMUX NPOrpaMMHBLIX CUCTEM, TO €CTb CUCTEM, Npo-
Liecchl KOTOPLIX peanusyroTcs 0JHOBPEMEHHO.

OnuncaHve: CSP npepocTaBnseT A3bIK NS CUCTEMHbIX cneuudukayuii npoueccos U Ana NoATBEPXAEHUS TOoro,
YTO peanuaaLns nNpoLeccoB COOTBETCTBYET MX cneuudmKkaLmaM (onucLIBaeTCa Kak Tpacca — AonycTumas nocrneaosa-
TeNnbHOCTb COObITUIA).

Cuctema MofenupyeTcsa B BUAE CETU He3aBUCUMbLIX NMPOLIECCOB, COCTaBNEHHbLIX MocneoBaTeNbHO MNuU naparn-
nenbHo. Kaxgblii npoLecc onuceiBaeTcsi B TEPMUHAX BCEX €ro BO3MOXHbIX MOBeAeHUiA. MNpoLiecckl MOryT B3auMofeit-
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CTBOBaTb (AEWCTBYSI CUHXPOHHO UNM OOMeHWBasiCb AaHHbIMW) Yepes KaHarbl, U B3auMOAEWCTBNE NMPOUCXOAUT TOMbKO
npu rotoBHocTn obonx npoueccoB. MoxeT ObiTb NpoMogeniMpoBaHa OTHOCUTENBHasA CUHXPOHM3aLNA COBLITUNA.

TeopeTuyeckue nonoxeHus metoaa/cpeactea CSP GblNu HENOCPEACTBEHHO BKITIOYEHBI B @apXUTEKTYPY TPaHCMbio-
Tepa INMOS, a aseik OCCAM no3sonun HenocpencTBeHHO peann3oBbiBaTb Ha CeTAX TPaHCMNbTEPOB CUCTEMBI, Creuum-
duympoBaHHble B CSP.

Bonee nogpo6Hoe onucaHwe faHHOro MeTofal/cpeacTtea npusegeHo B [121, 122].

B.2.4.4 HOL — noruka BbICOKOro nopsgka

Lienb: npegocTaBneHne dopmMansHOro A3bika, NPUMEHAEMOro B Ka4eCTBE OCHOBbLI A cneludukauum u sepudu-
Kauuu annapaTHbIX CpeacTs.

Onucanune: HOL npepcTaBnseT coboi KOHKPETHYHO NTOrUYECKY0 HOTaLMIo U CUCTEMY, KOTOpasi ee aBTOMaTUYeCKU
noaaepxveaet. Asblikn HOL Gbinu paspaboTaHbl B KOMMbOTEPHOR nabopatopun KemBpugxckoro yHuBepcuteta. Jloru-
Yeckas HoTaLusA B3ATa B OCHOBHOM W3 MPOCTO# Teopun TUNoB Yepya, a MallMHHaA peanu3aynsa OCHOBaHa Ha Teopuu
LCF (noruvke BbIMUCIIUMBIX OYHKLMWIA).

Bonee nogpobHoe onucaHue gaHHoro MeToga/cpefcTsa npueeaeHo B [123).

B.24.5LOTOS

Llene: obecneveHne onucaHust U aHanusa NoBeAEHWSA CUCTEM, peanusylowux napannenbHble KOMMYHUKaLMOH-
Hble npoLecchl.

OnucaHue: LOTOS (A3bik Ans cneuyuduKkalm npoLeccos, YNopsaoYeHHbIX BO BpeMeHn) ocHoBaH Ha CCS ¢ ao-
NOMHUTENBbHLIMU BO3MOXHOCTAMM M3 Bnuskux anrebpaundeckux Teopuit CSP n CIRCAL (Teopus uenen). OH, npeogone-
Bas HegocTaTku s3blka CCS B ynpaBfieHUn CTPYKTYpaMu AaHHbIX U B NPEACTaBNEHUN 3HAYEHWIA BbipaxeHui, o6beaunHs-
€T ero co BTOPLIM KOMMOHEHTOM, OCHOBaHHBIM Ha fA3blke abcTpakTHbIX TUnos AaHHex ACT ONE. MNpouecc onucaHus
koMmnoHeHToB B LOTOS MoxeT BbiTh, 0fHaKo, MCNONbL30BaH AN APYrux hopManbHBIX METOA0B NpU onUcaHun abeTpak-
THbIX TUMOB AaHHbIX.

Bonee noagpobHoe onucaHue gaHHoro MeToaa/cpeAcTBa NpuseaeHo B [124].

B.2.4.6 Asbik OBJ

Llenb: obecneyeHune TOYHOI cneumMduKaLuuu cuctTemsl npu obpaTHoOl CBA3W C NOMb3oBaTeNieM U NOATBEPXAEHUE
COOTBETCTBUSA CUCTEMBbI JO €€ peanusaLuu.

OnucaHue: OBJ npeacTaBnset coboit anrebpanveckuit A3bik cneyndukauyuin. MNMonb3oBaTenu onpeaenawoT Tpe-
6oBaHMA B TepMUHax anrebpandeckux BolpaxeHWil. CUCTEMHbIE acnNeKTbl — NoBeAEeHUe UM KOHCTPYKTUBLI — cneLudu-
LUMpOoBaHbl B TEPMUHAX Oonepauuii, AedcTByOWUX Hag aGeTpakTHBIMKU TUNaMu gaHHbix (ADT). Asbik ADT nogobeH A3biky
ADA, B KOTOpPOM MoBeAeHuWe onepartopa Habniogaemo, ogHako nogpobHOCTN peanusauun CKpbIThI.

Cneumndmkauna OBJ u nocnegytowlas nowarosasi peanu3alus nojBeprarotca Tem xe dpopManbHbIM MeToaam
MPOBEpPKU, YTO U B ApYrux dopmarnbHbix MeToAax. Bonee Toro, NOCKONbKY KOHCTPYKTUBHBIE acnekTsl cneumdukaummn OBJ
aBTOMaTUYECKU UCMONHUMBI, CYLLeCTBYET HENOCPeA CTBEHHAA BO3MOXHOCTb NOATBEPXAESHNA COOTBETCTBUSA CUCTEMBI Ha
OCHOBe camol crelyudukaumun. VicnonHeHne ato, No cCyLecTBy, OLeHKa YHKUMA NyTeM NOACTaHOBKW (nNepesanucu)
BbIpaXXeHWH, KoTopas NpoAoKaeTcA A0 TeX Nop, noka He GyAyT MofyyeHbl KOHKPETHbIE BbIXOAHbIE 3HAYeHUs. DTO
UCMOMHEHWe NO3BONSAET KOHEYHLIM MONb30BaTENSIM paccMaTpuBaeMoii CUCTEMbI NonyYaTbh «O6NUK» NrlaHUpyeMoii
cUCTeMbl Ha aTane ee crneuudukalmm 6e3 Heobxo4MMOCTU 3HAKOMCTBa C METOAAMU, NeXaLLUMKU B OCHOBE popMaribHbIX
cneyuukaymi.

Kak 1 Bce apyrue cpegctsa ADT, asbik OBJ npuMeHUM TONBLKO K NOCNeaoBaTenbHbLIM CUCTEMaM UMK K NocrefoBa-
TenbHbIM acnekram napannensHblx cuctem. OBJ ucnons3yetca Ana cneyudukaynn Kak marblX, Tak U KpYMnHbIX Mpo-
MBILLNEHHbBIX NPUMEHEHUIA.

Bonee nogpobHoe onucaHue gaHHoro Metoaa/cpeacTsa npusegeHo B [125, 126].

B.2.4.7 BpeMeHH&s noruka

Llenb: HenocpeacTBEHHOe BhbipaxeHue TpeboBaHmii kK 6e30NacHOCTU W 3KCnnyaTauuu, a Takke dopmarnbHoe
npefcTaBreHne COXpaHeHUs 8TUX KauyecTB Ha nocnegyroLlmx atanax paspaboTku.

OnucaHwe: cTaHaapTHas npeAukaTHas noruka NepBoro NOpAAKa He COAePXUT KOHUeNuuin BpemeHn. BpemeHHas
fiorMka pacLumpsieT Noruky nepeoro nopsigka fobaBreHnemM MofanbHbIX ONepaTopoB (HanpuMep, «C 3TOro MOMEHTa» M
«cnyYaitHo»). 3T onepaTopkl MOryT MCMONBL30BAaTLCA AN YTOYHEHUS CyXAEHWIA 0 cucteme. Hanpumep, ceoiicTBa 6e30-
nacHocTW MoryT noTpeboBaTb WCMONbL30BaTh ONEPATOp «C 3TOr0 MOMEHTa», Torfa Kak MoxeT notpeboBaTbCes, YTOOLI
Apyrne HeobxoanUMble COCTOSHUA CUCTEMBbI ObiNM AOCTUMHYTHI «CAYHaWHO» U3 HEKOTOPOro APYroro HayanbHoOro cocTost-
HUSA. BpemeHHble POPMYnbl MHTEPNPETUPYIOTCA MOCINeA0BaTENbHOCTAMU COCTOAHMIA (NoBegeHUaAMM). UTO Takoe «co-
CTOSIHUEY, 3aBUCHUT OT BbIGpaHHOro ypoBHsi onmcaHusi. OHO MOXET OTHOCUTBCA KO BCEl CUCTEME, CUCTEMHBIM KOMMOHEH-
Tam WNK KOMMbIOTEPHOR Mporpamme.

3anaBaemble KONMYECTBEHHO (KBOHTU(ULIMPOBaHHLIE) BPEMEHHBIE UHTEpBanbl U OrpaHUYeHNss BO BPEMEHHOMN
noruke He obpabaTbiBaroTest SBHO. ABcornioTHoe BpeMsi obpabatbiBatoTcs nyTem obpasoBaHUs AONOSHUTENBHBLIX Bpe-
MEHHBIX COCTOSHUM KaK YacTu OnucaHusi COCTOSIHUS.

Bonee noapobHoe onucaHWe aaHHoro mMeTofa/cpeAcTsa npuseaeHo B [127—129].

B.2.4.8 VDM, VDM++ — meToq pa3pabotku Vienna

Llene: cuctemaTtuyeckas cneuundukauus u peanusauua nocneposatensHuix (VDM) u napannensHblx (VDM++)
nporpaMm peanbHOro BpeMeHu.
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Onucanune: VDM — 3T0 MaTeMaTu4eCcKuii METOA cneundurkaLmm 1 MaTeMaTUYECcKUii METOA YTOUHEHUS peanusa-
LWiA, KOTOpLIW NMO3BONSET AoKa3aTb UX KOPPEKTHOCTb OTHOCUTENBLHO creludukalum.

B aToM ocHoBaHHOM Ha Mofenu MeTofe cneuudukaLmmu cocTosiHue CUCTEMBI MOAENUPYETCS B TEPMUHAX Teope-
TUKO-MHOXECTBEHHBIX CTPYKTYpP, B KOTOPLIX ONUCaHbl WHBapWaHThl (NpeAukaThl), a onepauun Haj 3TUM COCTOSHMEM
MOAENUpPYOTCA NyTeM onpeferneHnsa ux npef- n NocTycnoBuiA B TEPMUHAX CUCTEMHBLIX COCTOSHWIA. Onepauuu MoryT
NPOBEPATLCA Ha COXpaHEHWe CUCTEMHLIX WHBapWaHTOB.

BbinonHeHne cneumdukaLnii ocyLecTBNSETCA NyTEM peanu3saLymn COCTOSHUSI CUCTEMbI B TEPMUHAX CTPYKTYp AaH-
HbIX B 3afJlaHHOM SAI3bIKE U NYTEM YTOMHEHUA onepauuii B TepMMHAX NporpaMmbl Ha 3afjaHHOM A3blke. OTanbl peanuvsa-
LMK U YTOMHEHMWSA NO3BOMAIOT NOMMYECKN BLIBECTU CBOICTBA, KOTOPLIE yCTaHaBNUBalOT KOPPEKTHOCTL 3TUX 3Tano.. Buinon-
HAKOTCSA UMK He BHLIMOJSHAOTCA 9TU CBOWCTBA, onpeaenseTcs pa3paboTymkoM.

VDM B npuHLUMne UCNomnb3yeTcs Ha aTane co3faHua cneundukanmmu, Ho MOXET TaKXke UCNONb3oBaTLCA Ha 3Tanax
MPOEKTUPOBaHUA U peanu3aLmm McxofHoro kofa. OH MOXeT BbiTb Takke NMPUMEHEH K NocnefoBaTenbHO CTPYKTYpUpo-
BaHHbIM MporpammaM Wnu K nocrnefosaTtenbHbiM Npoueccam B napasnnesibHbiX cMcCTeMax.

O61LeKTHO-OpPMEHTUPOBAHHOE W NapannenbHoe ANA peanbHOro BpeMeHu pacluupenus, VDM, VDM++ npeacras-
naT coboii A3bIk PopManu3oBaHHbIX cneundukaumii, ocHoBaHHbIN Ha f3blike VDM-SL, cosgaHHoMm B I1SO, U Ha o6bek-
THO-OpUEHTUpOBaHHOM A3bike Smalltalk.

VDM++ nMeeT LUMPOKMIA AUaMNa3oH KOHCTPYKUWIA, C NOMOLLBIO KOTOPLIX NOSb30BaTeslb MOXET (hopManbHO cneuu-
duumposaThe napannesnbHble CUCTEMBbI peanbHOro BpeMeHn B 06beKTHO-OpUeHTUpOoBaHHO cpeae. B VDM++ nonHas
chopmanbHasn cneynduKaLmMa COAEpXUT COBOKYNHOCTb cneumncukaumii KnaccoB M oTAeSNbHBIX XapakTepucTuk paboyero
npocTpaHCTBa.

K cpefctBaM onucaHusi peanbHOro BpeMeHn B A3blke VDM++ oTHocATCS:

- BpeMeHHbIe BbpaXeHusl, NpelycMOTPEeHHbIe ANA NpeAcTaBNeHns Kak TeKyLero MOMeHTa, Tak U MOMEHTa BbI30-
Ba MeToja BHYTpU Tena MeToAa;

- BbipaXeHue, OnuchbiBatoLLiee CUHXPOHU3UPYIOLWIA CUrHan, KOTopoe MOXeT GbiThk Ao6aBreHo K MeToay Ans cneuu-
hrKaummn BepxHUX (MNU HWKHUX) NPeaenoB BPEMEHU UCNONHEHUA ANA KOPPEKTHOCTU peanu3auuii;

- NepeMeHHbIe HENpepbLIBHOIO BPEMEHU, KOTOPbIE AOMKHbEI BbITh BBEAEHLI. C YCNOBHBIMK OnepaTopaMu U onepa-
Topamu AEeNCTBUSA MOXHO cneluduuupoBaTb OTHOWEHUA (HanpuMep, AuddepeHUMancHele YpaBHEHUS) MeXay 3TUMM
BPEMEHHHBIMU (PYHKLMSMU. 3TO CBOWCTBO OKa3biBAETCA OYEHb NOME3HbIM NPU creluduKkaLun TpeboBaHuid K cucte-
MaM, KOTopble AENCTBYIOT B Cpefie C HEMPEPbIBHLIM BpEMEeHeM. YTOUHSAIOWME Wark NPUBOASAT K AUCKPETHLIM NporpaMm-
HEIM peLueHusM Ansa cucteM nofobHoro suaa.

Bonee nogpobHoe onucaHne gaHHoro metoga/cpeactea npusegero B [130].

B.2.4.9 Z-meTox

Llenb: npefocTaBnernne HoTauum a3blka cneyudukaumuin Ana nocrnefoBaTtenbHbIX CUCTEM U MeToAa NPOEKTUPOBa-
HUS, NPUMEHAEMOro pa3paboTYMKOM Ha CTafusix OT COCTaBneHusi cnelyudukaummn Ha ssbike Z o pa3paboTku UCMONHK-
TenbHbIX anropuTMOB, MNO3BOMAOLEN NpU 3TOM AOKasaTb UX KOPPEKTHOCTb MO OTHOLUEHWUIO K cneuundukauyun. bonblie
BCEro oH NoAXoAuT ANA paspaboTku nocriefoBaTenbHbIX CUCTEM, OPUEHTUPOBAHHBLIX Ha AaHHLIE.

OnucaHue: kKak U B MeToge VDM, B 3TOM OCHOBaHHOM Ha Mogenu Z-metofe cneuudukaLmMm COCTOSAHUIA cUucTeMbl
MOAENUPYETCA B TEPMUHAX TEOPETUKO-MHOXECTBEHHBLIX CTPYKTYp, B KOTOPbIX OMWCaHbl WHBapuaHTbl (Npeaukarsl),
a onepauuu Hag aTUM COCTOSIHUEM MOAENMPYIOTCA NyTeM OonpejerneHns ux nped- v nocTycroBuii B TepMUHaAX CUCTEMHBIX
cocTosHWA. Onepaunn MOryT NPOBepATLCA Ha COXPaHEHWe CUCTEMHbBIX UHBApWaHTOB, LEMOHCTPUPYS TEM CaMblM UX
cornacoBaHHocTb. PopMansHas YacTb crneuudurKkaumn nNogpasfenseTcs Ha cxeMbl, KoTopble obecneynBaloT BO3MOX-
HOCTb CTPYKTYPUPOBaHUA cneLudurkaymin nyTeM Ux ycoBepLIEHCTBOBAHUS.

OBbIvHO cneyndukauma Z npegctaBnsieT coboi coyeTaHne opManbHoro Z-TekcTa U HedpopMaribHOro MosiCHU-
TEeNbHOro TeKCTa Ha eCTeCTBEHHOM A3blke. (PopMarnbHbIA TEKCT caM Nno cebe MOXET OKazaTbCA CIULLKOM CXaTbiM Ans
NpoCTOro BOCMPUATUA, U YACTO €ro CMbICT HEOOXOAMMO MOACHATL, Torga Kak HedopMarnbHbIA eCTECTBEHHbIA A3bIK
MOXET OKas3aTbCsl HEOAHO3HAYHBIM U HETOYHbLIM.)

B oTnnudne ot VDM s3bik Z npefcTaBnseT coboit ckopee HoTauumio, YeM 3aBepLUeHHbIn MeTod. OgHako Obin paspa-
6oTaH 6nuskuii MeToh (HasBaHHbI B-MeTogoM), KOTOpLI MOXET OblTh UCMONB30BaH B COMETaHUM ¢ A3bikoM Z. MeTog B
OCHOBaH Ha NPWHLMMNE MOLIAaroBOro yTOYHEHMS.

Bonee nogpo6Hoe onuncaHue faHHoro mMetofa/cpefctsa npusegeHo B [131].

B.2.5 MNporpammMupoBaHue ¢ 3awmToi

MpumMmedaHue — Ha ator MmeToz/cpeacTBo faHa ceblfka B FOCT P 53195.4 (tabnuua A.4).

Llenb: cosgaHne nporpamm, KOTopele BO BPEMSA WX UCMOMHEHMWS BLISBMAOT aHOMasbHble NOTOKW CUrHanoB ynpas-
NeHnA, NOTOKU AaHHbIX UM 3Ha4YeHUA AaHHbIX U pearnpyroT Ha HUX 3apaHee onpefeneHHblM U noaxoaAaWwnm crnocobom.

OnucaHnue: B npouecce pa3paboTku NporpamMmM MOXHO MCMONL30BaTe MHOMO METOAOB ASIA NPOBEPKU aHOMamnuii
B CUrHanax ynpaeneHus Unu B AaHHbIX. 3TU MeTohbl/cpefcTBa MOryT NPUMEHATLCH CUCTEMAaTUYECKM B npolecce Mnpo-
rpaMMUPOBaHUA CUCTEMBI C LieSbto YMEHbLUEHUS] BEPOSTHOCTY OLUMGOYHON 06paboTKN AaHHbIX.

NMetoTca ABa NepecekaroLMxcs MHOXECTBA METOAO0B 3alUuThl. BHYTpeHHWE MeToabl/cpeacTBa 3alyuThl OT OLUK-
OOK MPOEKTUPYIOTCA B NPOrpaMMHBIX CpefcTBax ASA NPeofoneHUs HeJoCTaTKOB MX MPOEKTUPOBaHUA. 3TU He[oCTaTKu
MOryT 6bITb 06YCnoBnEHbl OLUMBKaMK NPU NPOEKTUPOBAHUM UMW KOLUPOBAHMU NMGO oWNMBOYHBEIMU TpeboBaHuAMU. Huxe
nepeynucrneHbl HeKOTopble U3 METOA0B 3aLUUThI:

- NpoBepKa fuanas3oHa 3Ha4YeHUil NepeMeHHbIX;
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- N0 BO3MOXHOCTW MpOBepKa 3Ha4YeHW NepeMeHHbIX Ha UX JOCTOBEPHOCTD,

- Ha BXojJe npoLeayp NpoBepka TWUMa, PasMepHOCTN 1 Anana3oHa 3Ha4YeHuWii napamMeTpos npoLeayp.

3TV Tpu MeTofa NMoMoratoT rapaHTMpoBaTh, YTO 3Ha4YeHUs, KoTopble obpabaTbiBaloTea B NporpaMmax, JonycTUMbl
C TOYKU 3PEHUA KaK TePMUHOB NPOrpamMMmHbIX YHKLUA, Tak N pU3NYECKUX 3HaYEHUN NepeMeHHbIX.

MapameTpbl TONBKO AN CHATLIBAHWS U NapaMeTphl A5 CYATLIBAHUS-3anncn JOMXHbI ObiTb pasgeneHsl, U 4ocTyn
K HUM AorkeH nposepsATbea. OyHKLUWM AOMKHBI paccMaTpuBaTh BCe NapaMeTpbl Kak napameTpbl TOSbKO ANS cHUTLIBA-
HUSA. ByKBEHHbBIE KOHCTaHTbLI HE AOMXHEI ObITe 4OCTYMHLI AN 3anucu. 3To noMoraeT obHapyXuBaTh cryqaiHble nepesa-
nMen unu owmboYvHoe Mcnonb3oBaHWe nepemMeHHbIX.

YcToilunBLIe K oMbBkam nporpaMMHble cpefcTBa MPOEKTUPYIOTCA B «MPEAMNONOXEHUN», YTO OWKNGKN CyLLeCTBYIOT
B cobcTBeHHOM cpege nnbo Npu UCnonb3oBaHWM BEIXOASALLMUX 3@ HOMUHANbI UK NpegnornaraeMblX YCNoBui, U Npu 3ToM
BefyT cebs 3apaHee onpepeneHHEIM o6pa3om. B Takom cnyvae MCnonb3yloTes crnefylolue MeToabl:

- NpoBepKa Ha AOCTOBEPHOCTb PU3NYECKMX 3HAYEHUIA BXOAHBLIX U MPOMEXYTOUHBIX NEPEMEHHbIX;

- NpoBepKa BNUAHUS BbIXOAHLIX NepeMeHHbIX, NPeANOYTUTENBHO NyTEM NPAMOro HabnAeHUA COOTBETCTBYIOLLUX
U3MEHEHUA COCTOAHUS CUCTEMBI;

- NpoBepka caMUMK NporpaMMHEIMUA CpeAcTBaMmn CBOEN KOHUrypaLum, BKIoYas Hanu4me u AoCTyNnHOCTL npea-
nonaraemMblX AC, a Takke 3aBepLUeHHOCTb CaMMX NPorpamMM — 3T0 0COBEHHO BaXHO AN MOAAEPXKN NOAHOTHI B NPO-
Liecce UX aKennyaTayuu.

HekoTopble U3 METOAOB 3alUTLl NporpamMm, Takue Kak nNpoBepku nocnefoBaTenbHOCTU NOTOKa ynpasneHus,
TakKe CrpaBrslOTCA C BHELUHUMU oLnbBkamu.

Bonee nogpobHoe onucaHvWe AaHHoro metofa/cpeAcTsa npusefeHo B [132—136].

B.2.6 CtaHgapThbl MO NPOEKTUPOBAHUIO U KOAUPOBAHUIO

MpumeyaHune — Ha atn meTogbl/cpeacTBa AaHa ccblnka B FTOCT P 53195.4 (Tabnuua A.4).

B.2.6.1 O6wue nonoxeHus

Lienb: ynpolleHue BepuduKkaLmmn ANA NoafepKaHWUs rpynnoBoro 06beKTUBHOMO NOAXOAA U YCTAHOBMEHUA CTaH-
JapTHOro MeTofa MPOEeKTUPOBaHUS.

OnucaHue: B caMOM Hadane pa3paboTkn MexXay yvacTHUKaMWU CO3[aHUA CUCTEMbl AOMMKHLI ObiTb cornacoBaHbl
HeobxoguMble NpaBuna. OHU OXBaTbIBAIOT PAacCMOTPEHHLIE HUXE MeToAbl NPOEKTUPOoBaHUA U pa3paboTku (Hanpumep,
JSP, MASCOT, ceTu NeTpu U T. 4.), @ TakKe COOTBETCTBYIOWUE CTaHAapTLl KOAUPOBaHUSA (CM. B.2.6.2 HacToAwero npuno-
KEHUs).

OTn npaBuna cosgatoTcs Ans obrnerdyeHus paspaboTkn, BepuduKkaLnum, oUEHKN COOTBETCTBUSA U IKCNNyaTaLuu.
Mpn 3TOM JOMKHbI YYUTHIBATLCA AOCTYMHBIE UHCTPYMEHTaNbHLIE CPEACTBA, B HACTHOCTU ANS aHaNUTUKOB, U pa3BUThe
CPEACTB NPOEKTUPOBaHMS.

Bonee nogpobGHoe onucaHue faHHoro metogal/cpefcrea npusBegeHo B [137].

B.2.6.2 CraHgapThl kofupoBaHus

MpuvMedaHune — Ha aTn MeTogbl/cpeacTBa faHa cebinka B FTOCT P 53195.4 (tabnuua b.1).

Llenb: ynpolyeHue BepudukaLlum paspaboTaHHOro Koaa.

OnucaHue: A0 BHINOMHEHUsI KOAMPOBaHWS AOMKHbI GbITb NOMHOCTLIO cornacoBaHbl NogpobHbLIe npasuna, KoTo-
pbIX criefyeT npuaepxueaTbes. K aTuMm npasunaM o6bIMHO OTHOCAT:

- Hanu4ve noApobHLIX CBEAEHUIA O MOAYMbLHOCTU, HaNpuMep O BUAe WHTepdeiica, 0 pasmepax NPOrpamMMHbIX
Moaynen;

- UCMONb30BaHMe MHKaNCynsaumMm, HacnefoBaHus (orpaHUMeHHOro no rmybuHe) u nonumopdusMa B cnyvae obbek-
THO-OPUEHTUPOBAHHBIX A3bLIKOB;

- UCKIKOYEHWE UNU OrpaHUYEHHOE UCMONb30BaHME HEKOTOPLIX A3LIKOBLIX KOHCTPYKLUWNA, Hanpumep, «goto»,
«equivalence», guHamn4ecknx o6beKToB, AUHAMUYECKUX AAHHBIX, CTPYKTYP ANHAaMUYECKUX AaHHbIX, PEKYypCUH, yKasaTe-
nenunTn,;

- orpaHu{eHne npepbiBaHWi, AOMYCTUMBIX NMPUW BLIMONIHEHUK KpUTUYHOrO Ans GesonacHocTh Koaa;

- pacnedvaTbiBaHWe nporpammHoro kofa (popMupoBaHue NIUCTUHIA);

- UckntoveHne 6e3ycnoBHbIX NEPEXoAoB (Hanpumep, «goto») B MporpaMmax Ha si3blkax BbICOKOrO YPOBHS.

OTv npaeuna cosfaHel Ana obnerdyeHna npoLeccoB TECTUPOBaHWUA NMporpaMMHBIX MOAYIei, Bepudukaunm, oueH-
KW COOTBETCTBUA M 06cnyunBaHus. MNpu 3TOM AOMKHBI YHUTHIBATLCA AOCTYNHBIE UHCTPYMEHTanbHbIE CPeACTBa, B 4acTHO-
CTV ANsi aHanuTUKOB.

MpumedyaHune — bonee nogpobHas nHdpopmauma no sTum Bonpocam npusefera B B.2.6.3 — B.2.6.7.

Bonee nogpobHoe onucanue faHHoro Metofalcpefctea npusefeHo B [102, 137—142].
B.2.6.3 OTkas oT [MHaMUYeCKUX NepeMeHHbIX Ui AUHaMUYECKUX 0O6bEKTOB

MpumedyaHue — Ha aToT MeToa/cpencTBO AaHa ccbinka B FTOCT P 53195.4 (tabnuuya B.1).

Ll,enb: UCKIKo4YeHne AUHaMU4YeCKnx N nepemMeHHbIX 00beKTOB BO u3bexaHue:
- HexXenaTtenbHbIX UK HEO6Hapy)KVIBaeMbIX HanoXeHWi B NamsaTH;
- Y3KMX MEeCT pecypcoB B npouecce (CBHGaHHOM C 6630I'IaCHOCTbIO) BbINONTHEHUA NporpamMmmbl.
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OnucaHue: B cnyvyae NpUMEHEHNs1 3TOTO MOAXOAA AWHAMUYECKME MepeMeHHble U AUHaMuyeckue oObEKThI
OKa3blBalTCA NEPEMEHHBIMUA N OObEKTAMK, KOTOPble UMEIOT CBOM OnpeferieHHble N abconioTHLIE agpeca B NamsaTy,
ycTaHaBnuBaeMble BO BpeMs BbiNONHeHUs nporpaMMbl. O6bem pacnpepenseMoil NamMAaATU U ee agpeca 3aBUCAT OT
COCTOSHUSA CUCTEMbI B MOMEHT pacnpeaeneHusl MaMsTh, a 3TO 03Ha4YaeT, YTO OHW He MOTyT GbiTb NPOBEePeHbl KOMMUMSA-
TOpOM WUnK Nto6GbIM APYrMM aBTOHOMHBIM MHCTPYMEHTOM.

Tak Kkak YMcno AMHaMUYECKUX NepeMeHHbIX U 06LEKTOB U cyllecTByloLlee cBOGOAHOE NPOCTPAHCTBO NaMATU AN
pasMeLLeHna HOBbLIX AUHAMUYECKUX NEePEMEHHBIX UMW 0OBLEKTOB 3aBUCAT OT COCTOSIHUSI CUCTEMbl B MOMEHT pa3mMellie-
HWUS, TO BO3MOXHbI COOM NpU pasMeLyeHMM UNKU NPU UCNONb3OBaHWUM MepeMeHHbIX unu o6bekToB. Hanpumep, ecnu
obbemM cBobogHOI NaMATU ANA pacnpeaenseMoii NepeMeHHOW CUCTEMBI He OCTaTOYEH, TO COAepXUMoe ApYroi nepe-
MEHHOI B NaMATU MOXeT ObiTb HewasHHO cTepTo. Ecnu AuHaMudeckne nepeMeHHble unu o6beKTbl He MCMOoMb3yHoTCH,
TO NnosBneHne aTux c60eB UCKNIOYEHO.

B.2.6.4 MNpoBepka co3gaHUa AUHAMUYECKUX NMEPEMEHHBIX UMW AUHAMUYECKUX OOBLEKTOB NP BbLIMOSTHEHUM MNpPO-
rpaMmbl

MpumMmedaHue — Ha ator meToa/cpeactBo gaHa cebinka B FOCT P 53195.4 (tabnuua b.1).

Lienb: y6eanTbCA B TOM, YTO NaMsiTh, B KOTOPOW AOIDKHbI GbITh pa3MeLLeHbl JUHaMUYECKMe NepeMEHHbIE U 06 BEKTHI,
cBo60AHa A0 ee 3arpy3kn, rapaHTUpya Npu 3TOM, YTO pa3melleHue B Hel AUHaMUYECKUX NepeMeHHbIX N 06LEeKTOB BO
BPEMS BLINOMTHEHWUSA NPOrpamMMbl He NOBMUSIET Ha yXe CYLEeCTBYIOWME B HEl NEPEMEHHbIE, AaHHbIE UM KOAbI.

OnucaHue: B cnyvyae NpUMEHEHUA 3TUX METOAOB/CPEACTB K AUHAMWUYECKUM NMEepeMeHHBIM OTHOCAT NepeMeHHbIe,
MMeloLMe CBOW onpegeneHHble U abconioTHbIE ajpeca B NamATH, YCTaHaBNMBaeMble BO BPeMsl BEIMOMHEHUS Nporpam-
Mbl (B 3TOM CMbICIie NepeMeHHble ABNAIOTCA Takke aTpubyTamu ak3emMnnsapos obbLeKToB).

AnnapaTHeiMKU NGO NporpaMMHEIMU CpeacTBaMu NamATb NPOBEPSETCA Ha To, YTO OHa cBoboAHa A0 pa3mMellie-
HUS B HEil AUHAMMYECKUX NePEeMEeHHbIX UK 06BbeKToB (HanpuMep, ANA TOro, YToObl UCKITIOYUTEL NEpENOSIHEHMe cTeka).
Ecnu pasmelleHne He paspelsaeTca (Hanpumep, ecnu NaMATH NO OonpeAeneHHOMY afipecy HeAoCTaTOYHO), AOSMKHbI
ObITb NpeaNpPUHATHI cooTBETCTBYIOWME AeWUCTBUA. [locne Ucnonb3oBaHUA AWHAMUYECKUX NEepPeMEHHBbIX UM 06LEKTOoB
(Hanpumep, nocrne BbiIXofa U3 NOAMNPOrpaMMbl) BCA UCMONb3yeMan UMW NaMAThb JOMKHa ObiTb ocBobOXeHa.

MpumMeyvaHue — AnsTepHaTUBOW CNYXUT CTaTUMECKaa AEMOHCTpaLUA TOro, YTo NamsaTb ByAEeT afjekBaTHON BO
BCeEX cny4Yasx.

B.2.6.5 OrpaHn4eHHoe ucnonb3oBaHWe NpepbiBaHUA
MpumeyaHune — Ha atoT MeToa/cpeacTBo gaHa cebinka B FOCT P 53195.4 (tabnuuya B.1).

Llenb: coxpaHeHune BepuduympyemMoctu n Tectupyemoctu MO.

OnucaHue: Ucrnonb3oBaHWe npepeiBaHUin JOMKHO ObITb orpaHuyeHo. MNMpepbiBaHNA MOMYT UCNONb30BaTLCH, €Cnn
OHU ynpoLLalT cucTeMy. Mcrnonb3oBaHWe NporpaMMHbIX CPEACTB Ans 06paboTku npepbiBaHWi J0MKHO ObITh 3anpelye-
HO B KPUTUYECKUX CUTYyaLMsaX ANSA BLINONHAEMbIX YHKUWMA (Hanpumep, Npu KPpUTUYHOCTU NO BPEMEHW, KPUTUYHOCTU
U3MEHEHUs faHHbIX). ECcnu npepbiBaHUsS BCe e UCMOSb3YITCA, TO HemnpepbiBaeMble pparMeHThl JOMKHBI UMeTh onpe-
fleneHHoe MakcumarbHoe BpeMsi BEIYUCIEHUs,, Ha OCHOBaHWW KOTOPOro onpefensaeTcsa MakcuMmarnbHoe Bpems, B Teve-
HWe KOTOpOro npepkiBaHWe 3anpelyeHo. McnonsaoBaHue npepbiBaHWil 1 UX MackupoBaHue LOMKHO YeTKO AOKYMEHTU-
poBaTbCS.

B.2.6.6 OrpaHu4eHHoe ncnonb3oBaHue ykasaTernen

MpuMedaHune — Ha sToT meToa/cpeacTBo AaHa ccbinka B FOCT P 53195.4 (Tabnuuya B.1).

Liens: ucknrodeHne npobnem, cBsA3aHHbIX C AOCTYNOM K AaHHbIM 6e3 npefBapuTenbHON NPOBEPKU TUMa 1 Auana-
30Ha ykasaTens; obecneyeHne BO3MOXHOCTA MOAYIIBHOrO TECTUPOBAHNS U BEpUdUKaLMU NPOorpaMMHBIX CPEACTB; CHU-
XEHWe TAKEeCTU NnocrnefcTBUA 0TKa3oB.

OnucaHnue: B NpUKNagHbIX NPOrpaMMHbIX CPEACTBaX ykasdaTenb apupMeTUHEeCcKUX JeACTBUA MOXET BbITb Mcnonb-
30BaH Ha YpOBHE WCXOAHOro Kofa TOMbKO B TOM cnydvae, Koraa TUn v AnanasoH 3HaYeHnin ykasatensa AaHHbIX OyayT npo-
BepeHbl Nepef fOCTYNOM (AN rapaHTMPOBaHKUSA TOro, YTO CChINKa yKkasaTens Haxo4uTcs BHYTPW KOPPEKTHOrO aapecHoro
npocTpaHcTea). CBA3N Mexay 3afadamMu B NPUKNagHeIX NporpaMMax He AOSKHEl OCYLLECTBNATLCA C NOMOLLBIO Hemnoc-
pefCTBEHHbIX CCbINOK Mexay 3agavamu. OBMeH AaHHbIMU JOMKEH OCYLLECTBISATECSH Yepe3 OnepaLMoHHYo CUCTEMY.

B.2.6.7 OrpaHu4eHHoOe Mcnonb3oBaHue pekypcun

MpumMmeyaHune — Ha atoT MeToa/cpencTBo AaHa cebinka B FOCT P 53195.4 (tabnuuya b.1).

Llenk: UCKNOYEHWE UCMONb30BaHUS BLI3OBOB HEBEPUMDULIMPYEMBIX U HETECTUPYEMbIX MOAMNPOrpamm.

OnucaHue: Npyu UCNONBL3OBaHUKN PEKYPCUM AOIMKEH ObITh YCTAaHOBMNEH YeTKUIA KpuTepuid, obecnevmBaromii npea-
CKa3yeMoCTb MyOUHBI PeKypCuu.

B.2.7 CTpyKTypHOE nporpaMmmupoBaHue

MpumedyaHue — Ha atorT meToz/cpeacTBo faHa cceika B FOCT P 53195.4 (tabnuua A.4).

Lienb: npoekTMpoBaHWe W peanusauus NporpaMMel ¢ UCMOSb30BaHWEM MPaKTUHMECKOro aHanusa nporpaMmel 6es
ee BbINOMHeHUA. MporpaMma MOoXeT cofepXaTb TONMbKo aGComtoTHLIA MUHUMYM CTATUCTMHECKM HETECTUPYEMOro MoBe-
JNeHns.
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OnucaHue: AN MUHUMU3ALMKN CTPYKTYPHOIN CNOXHOCTU CnegyeT NPUMEHATL creaytowwue NpuHLUNGl 1 gencTens:

- pasgensATb NporpamMmy Ha noaxoaswue HebGonblmne NporpaMMHble MOAYSWU, rapaHTUpys NpU 3TOM, YTO OHU
SBNAOTCA MUHUMArbHO CBA3@HHBIMU, HAacKOMbKO BO3MOXHO, U YTO BCE B3aUMOAEWCTBUS SBHbIE,

- COCTaBMATb MOTOK YNpaBneHus NporpaMMHbBIMA MOAYNAMU C UCNONL3OBAHUEM CTPYKTYPUPOBAHHLIX KOHCTPYK-
LA, TaKMX Kak rnocrefoBaTernisHOCTU, Utepayun u seibop;

- obecneunBaTb HeGOMbLUOE KONMMYECTBO BO3MOXHbLIX NyTeW Yepes nporpaMMHbIE MOAYNN U Kak MOXHO Gonee
NpocTble OTHOLUEHUS] MeXAY BXOAHLIMU U BbIXOAHBIMU NapameTpamu;

- UCKITIoYaTh CIOXHbLIE BETBIIEHUS U, B YaCTHOCTH, UCKNIoYaTb 6e3ycnoBHble Nepexofbl («goto») Npu ncnonblosa-
HUU S3LIKOB BLICOKOTO YPOBHS,

- N0 BO3MOXHOCTH, CBA3LIBaTb OFPaHUHEHNUA Ha LMKN W BETBNEHWE ¢ BXOAHLIMU MapaMeTpamu,

- UCKIIOYaTb UCMONb30BaHME CIIOXHLIX BbIMMCNEHWI B BETBIEHUN U LUKIe.

CBoiicTBa A3bIKOB MPOrpamMMMpPOBaHNUA, KOTOpble CNocoBCTBYIOT yKasaHHOMY BhiLLe MOAXOAY, CNeAayeT WCnonb3o-
BaTb, NpeAnoYnTas ux Jpyrium cBoicTBaMm, kotopble Gonee ahpheKTUBHEI, HO 32 UCKITIOYEHUEM Tex cnyYaes, koraa addek-
TUBHOCTb NpnobpeTaeT abCONIOTHLIA MPUOPUTET (HanpuMep, ANA HEKOTOPLIX KPUTUYHBLIX K 6E30NacHOCTU CUCTEM).

Bonee nogpobHoe onucaHue aaHHoro metogal/cpeacTsa npusegeHo B [102, 137, 138, 141, 143-149].

B.2.8 OrpaHuuyeHue gocryna/ MHKancynauua nidopmauum

MpumeyaHune — Ha ator MeToa/cpeacTBo AaHa cebinka B FOCT P 53195.4 (tabnuya B.9).

Llenb: npegoTBpalleHne HenpegHaMepPEHHOro AOCTYNa K AaHHBIM UnNu npolegypaM, n TeM camblM obecneyeHne
Ka4eCTBEHHON CTPYKTYpbl MPOrpaMMHBIX CPEACTB.

Onucahue: obLeoCTyrNHbIE 4TS BCEX NPOrpaMMHbIX KOMMOHEHTOB AaHHbIE MOTYT ObITb CNy4aWHO MU HEKOppeK-
THO MoAudUUMpoBaHbl NIOGLIM U3 3TUX KOMMOHEHTOB. Jllobble USMEHEHUA 3TUX CTPYKTYP AaHHbLIX MOryT noTpeboBaTb
noapobHol NpoBepKkM NPOrpaMMHOrO KoAa U Cepbe3HbIX UCpaBreHUi.

OrpaHu4eHne AocTyna npeacraBnser coboil obwuit Noaxoa K MMHMMU3aLUWKU yKasaHHbIX npobnemM. KnioyeBble
CTPYKTYpPbI AAHHBIX «CKPLITLI», U C HUMU MOXHO paboTaTb, TONMbLKO NMPUMEHMUB OMNpeAeneHHbIi Habop npoueayp AocTyna.
3T0 nossonAeT MoAUULIMPOBaTL BHYTPEHHUE CTPYKTYpbl UMK [06aBNATL HOBLIE NPOLEAYPL!, HE OKasbiBas BIUAHWA
Mpy 9TOM Ha PyHKUMOHarNbHOE MoBefEeHUE OCTanbHLIX NPOrpaMMHLIX CpefcTB. Hanpumep, UM AUPEKTOpUU MOXET
UMeTb NpoLefypbl AOCTYNA «BCTaBUTLY, «yAanuTb» U «HailTux». MNMpoueaypbl AOCTYNa U CTPYKTYPbl BHYTPEHHUX JaHHbIX
MOryT GbITb U3MEHEHBI (HanpuUMep, NpU UCNONb30BaHWUK PasNUYHBEIX METOAO0B MPOCMOTPA UMK ANA COXPAaHEHUA UMEH Ha
XKECTKOM AUCKE), He OKasbiBasA BIIUSHMUS Ha NOrMYecKkoe noBeAeHUe ocTaribHbIX MPOrpaMMHbLIX CPEACTB, UCMONb3YIOLLMX
3TU npoueayphl.

B Takom crnyyae cnefyeT UCNonb3oBaTb KOHUENUMIO aBCTpakTHBIX TUNOB AaHHLIX. Ecnu HenocpeAcTBeHHas npo-
Bepka He MpeAycMoTpeHa, MOXET okasaTbCsl HeobxoguMoii nposepka Toro, 4To abcTparnposaHue He BbINO HenpegHa-
MEPEHHO paspyLUeHo.

Bonee nopgpobHoe onuncaHWe AaHHOrO MeTofa/cpeactea npuseaeHo B [150, 151].

B.2.9 MoaynbHbIit noaxoa

MpumeyaHune — Ha aToT MeToa/cpeacTBo AaHa ccbinka B FOCT P 53195.4 (Tabnuusl A4 n B.9).

Llenb: fekomMnosnumsi NporpaMMHON CMCTeMbl Ha HeGonbluMe ACHblEe ANS NOHUMaHWUSA MOAYNU ANS YNpoweHUs
CUCTEMBI.

OnucaHue: MOAYNbHLIA MOAXOA, UM MOAYNApU3auns, BKNoYaeT B ceba HECKONbKO pasfuyHbIX NpaBun Ans
CTaguil NPOEKTUPOBaHMA, KOLUPOBAHUA U SKCrnyaTauun paspaboTaHHbIX NPorpaMMmHbIX CPeAcTB. 3TU NpasBuna MeHs-
HOTCSH B COOTBETCTBUM C peanusyemMblM MeTOAOM MPOeKTUpoBaHWUA. BONbLUMHCTBO Xe METOAOB cofepxaT cnegytouwme
npasuna:

- MPOrPamMMHbIil MOAYIb JOMKEH BLINOMHATL OfHY YeTKO chopMynMpoBaHHYIo 3agaqy Unu QyHKUuMIO;

- CBSA3U MEXAY NporpaMmHbLIMU MOLYNAMU AOMKHbI ObITb OFpaHUYeHEl U CTPOro onpeferneHsl, YpoBeHb CBA3aHHO-
CTV KaX[oro NporpamMMHOro Mofyns JoSKeH ObiTb BbICOKUM,;

- COBOKYMHOCTW NoAnporpamMM AOMKHbI CTPOUTECA Tak, YTobbl o6ecneynBaTh HECKONBLKO YPOBHEH NporpaMmHbIX
Moaynen;

- pasMmepbl NoANporpamMM criefyeT orpaHu4nTb HEKOTOPbIMU KOHKPETHBIMU 3HAa4YeHUsIMKU, OObIYHO OT ABYX [0
YeTblpex pa3mMepoB aKpaHa.

- NoZnporpaMMbl OMKHbI UMETh TOMBKO OAWH BXOZL W OAWH BbIXOA,

- NporpamMMHble MOZYW LOMKHEI B3aUMOAEACTBOBATb € APYrMMU NPOrpaMMHBLIMU MOAYNSIMU Yepes CBON UHTep-
ceiickl, rae ucnonb3ytotcs rnobanbHble UK obLLMe NepeMeHHble, KOTopble JOMKHbI BbiTb XOPOLLO CTPYKTYpUpOBaHsbI,
JOCTYN K HUM JOMKeH 6bITb KOHTPOIMPYEMBIM U UX WCMONb30BaHUE B KaXAOM KOHKPETHOM crnyvae AOMXHO ObiTb
060CHOBaHO;

- BCe WHTepdeiickl NporpaMmmHbIX MOAYNER AOMKHbI GbITb NONHOCTLIO JOKYMEHTUPOBaHbI,

- BCE WHTepdelckl NporpaMMHbIX MOZynel AOMXHEl CoAepXaTb TOMbKO Te napaMeTpbl, KoTopble Heo6XoAUMbI
ANA UX PYHKUMOHUPOBAHUS.

Bonee nogpobHoe onucaHue gaHHoro Metoga/cpefcTsa npuseaeHo B [70, 138, 1562].

48



FOCTP 53195.56—2010

B.2.10 Vicnonb3oBaHue 3acnyXuBaloLuX 4OBepUs/NpoBepeHHbIX MPporpaMMHbIX Mogyrneil U UX KOMMNOHEHTOB

MpumedaHuna

1 Ha sTOT MeTog/cpencTBo AaHa cebinka B FTOCT P 53195.4 (Tabnuua A.4).

2 HekoTopble MaTemaTWveckue MeToAbl, obecneymBatolme nocrefytoline YUCIeHHbIE OLEHKU, NPUBEAEHbl B
npunoxeHuu I AHanorndHele cpefcTea U CTaTUCTUYECKUIA NOAXOA U3NOXeHb! Takke B B.5.4.

Llenk: uckniodeHWe BapMaHToOB NPOEKTUPOBaHUSA KOMMOHEHTOB NporpamMmMHblX Moayneid n AC, npeaycmarpusato-
LWMX HeobXxo[MMOCTb UX UHTEHCUBHLIX MOBTOPHEIX MPOBEPOK UMW NepenpoekTUPOBaHUS ANSA KaXAOro HOBOro npumMe-
HeHUs; Ucrnonb3oBaHne NpPenuMyLLEecTB NPOEKTOB, KOTopble He BbiNu hopManbHO UM CTPOro MPOoBepeHbl, HO AN KOTO-
pbIX UMEKTCS NPOJOSIKUTENBHBIE 3KCTyaTalMOHHbIE NPefbiCTOPUN.

OnucaHue: NpUMeHeHNe Takux Mogynei U KOMMOHEHTOB rapaHTUpYeT, YTO NPOrpamMMHbIe MOAYMN W KOMMOHEHTbI
JoctaTtoyHo cBoBofHEI OT cUCTEMAaTUYECKUX OLUMBOK MPOEKTUPOBaHWUSA M/MMKW SKChyaTaUuoHHbIX 0TKas3oB. Mcnonk3so-
BaHWe 3acnyxuBaloLMx [OBEpPUs NPOrpaMMHbIX MOAYNEN U KOMMOHEHTOB (TO eCTb MPOBEPEHHLIX B dKcnnyaTauum)
MOXeT ObiTb [OCTATOYHEIM B Ka4eCTBe €AUHCTBEHHOW Mepbl, rapaHTUpyIoLeld JOCTUKEHNE HeoBX0o[WMOro ypoBHS
MoSiHOTEl 6e30nacHoCTy, MWW B pefKux criydasx. Ona croXHbIX KOMMNOHEHTOB CO MHOMMMU BO3MOXHbBIMU OYHKLUAMM
(Hanpumep, onepaLMOHHOW CUCTEMbI) BXKHO YCTAHOBUTL, Kakas M3 (OYHKUUIA peansHo JOCTaTOMHO NpoBepeHa rnpu ee
vcronb3oBaHuu. Hanpumep, B Tex cnyvasix, Korga WCnonb3yeTcs npouefypa camoTecTMpoBaHusa Ans obHapyXeHusi
c6oeB AC U1 Korda B Nepuoj sKenmyaTaummn HUKkakux otkazo AC He cny4uunocs, npouenypy caMoTecTupoBaHusi Ha obHa-
pyeHne cboeB Henb3s paccMaTpuBaTb Kak MPOBEPEeHHYIo Ha npakTuke.

KOMMOHEHT unun nporpaMmHbIA MOAYMb MOXET ObiTb B AOCTATOMHOW Mepe 3acnyXuBarolium JOBepuUsl, ecnu oH
yXe npoBepeH Ans TpebyeMoro ypoBHs MOSHOThI 6e30nacHOCTU UK ecn OH COOTBETCTBYET CIEAYIOLLUM KPUTEPUAM:

- cneuuduKaLma He U3MeHsnacs;

- CUCTEMbl UCMOMb30BaNUCh B Pa3fUYHbIX NMPUMEHEHUSX;

- UMeeTCcsA No MeHblUel Mepe OAWH rog npeasicTopun paboTh;

- BPEMS 3KCnnyaTaluu COOTBETCTBYET YPOBHIO NOMHOTLI 6€30MacHOCTU UMM COOTBETCTBYIOLLEMY YMCIY 3anpocos,
LLEMOHCTPUPYIOTCA He cBA3aHHble ¢ 6e30MacHOCTbI0 YacTOThl OTKa30B, MEHbLUNE YeM:

- 1072 0TKka30B Ha 3anpoc (B roa) ¢ YBEPEHHOCTLI0 95 % Npu TpebyeMOM uMcre SKCMMyaTaLMoHHBIX NPOroHOB
(s rog) 30;

- 1075 oTka30B Ha 3anpoc (B rod) ¢ yBepeHHocTbH 99,9 % npu TpebyeMoM Yuchie SKCrrlyaTauuoHHLIX NPOroHoB
(8 roa) 690 000;

- BECb OMbIT 3KCnyaTauumn formkeH BbiTb COOTHECEH C M3BECTHLIM NpodUneM 3anpocoB yHKLWUIA NpOrpaMmMHOro
MOAYNS ANSA rapaHTUPOBaHWUSA TOro, YTO YBENUYMBAIOLLMIACA ONBLIT KCNTyaTauumn JeACTBUTENBHO NPUBOAUT K yBENUYEHMIO
CBeJleHWI 0 MoBeeHUW MpPOorpaMMHOro MoAyns, CBA3aHHOrO ¢ COOTBETCTBYIOWMM npodunem 3anpoca;

- 0TKa3bl, He cBsi3aHHble ¢ 6e30NacHOCTbLIO.

il punmMmedYyaHne — Ortkas, KOTOprVI MOXeT ObITb HEKPUTUYHBIM AnAa 6e3onacHocTu B O1HOM KOHTEKCTe, MOXeT
OKasaTbCA KPUTUYHBIM AnA 6e3onacHoCTH B APYroM KOHTEKCTe, U HaO60pOT.

YT0o6bl 06ecneunTb OCTOBEPHOCTL TOMO, YTO KOMMOHEHT WK MPOrpaMMHLIA MOAYNb COOTBETCTBYET KPUTEPUIO,
JOMKHO ObITh 3a0KYMEHTMPOBaHO criefytoLee:

- TOYHas MAeHTUPUKaLUUSA KaxZoh cucTeMbl M ee KOMMOHEHTOB, BKMOYas HoMmepa Bepcur (kak ana MO, Tak u
ans AC);

- MaeHTUdMKaUMA nonb3oBaTeneil u BpemMs NpUMeHeHUs;

- Bpems aKkcnnyartaumu;

- npouedypa Bblibopa cucTeM, NPUMEHAEMbIX NOMb3oBaTENAMMW, U Criy4yaeB NPUMEHEHUs

- Npoueaypbl 0BHapYXeHUs U perncTpaummn oTkasoB U ycTpaHeHns c6oeB.

Bornee nogpo6Hoe onucaHue gaHHOro metofal/cpefcTsa npusegeHo B [148, 150, 153].

B.3 CTpyKTypHOe npoekTupoBaHue

B.3.1 O6HapyxeHUe u auarHocTuka cboeB
MpumMmedaHue — Ha ator MmeTof/cpeacTBo faHa cceika B FOCT P 53195.4 (tabnuua A.2).

Llenb: obHapyxeHue cboeB B cUCTeMe, KOTOPbLIE MOTYT MPMBECTW K OTKasam, U TeM cambiM obecneveHne oCHOBEI
ONA Mep No MUHUMU3aLUM NocrefoBaTeNlbHOCTeH oLINGOK.

Onucanue: obHapyxeHne cboeB NpeacTaBnseT coboil feiicTBNE MO NPOBEPKE CUCTEMBI HA HanU4Me OLINGOYHLIX
COCTOSIHWI (0BycnoBneHHbIX c60sMU B NPOBEPSIEMO CUCTEME UMW MOACUCTEME), NPeANpUHUMaeMoe ANs NpegoTepa-
LeHUs NosiBMeHUss HeBepHbIX pesynsraToB. CucTema, AeNCTBYIoWAas B COMETaHUM ¢ napansefibHbIMU KOMMOHEHTaMy,
ocTaHaBnMBaloLas yrnpaeneHne npu obHapyXeHUN HEKOPPEKTHOCTU ee COOCTBEHHLIX Pe3ysikTaToB, HasbiBAeTCs camo-
nposepsAeMoil.

OB6HapyxeHne cboeB OCHOBEIBaeTCH Ha NMpUHLMNAX M3BLITOYHOCTU (B OCHOBHOM Npu oBHapyxeHun cboeB AC —
cM. TOCT P 531905.3, npunoxenue A) un pa3Hoobpasusa (nporpammHble cbou). Ons onpeaeneHs KOPPEKTHOCTH
pesynsTaToB TpebyeTcs HekoTopbll BUA ronocoBaHus. MoryT 6bITb NPUMEHEHB! oMnpefeneHHble crneluarnbHble MeTogbl,
K KOTOPbIM OTHOCATCA: NMporpaMMupoBaHvWe yTBepXAeHWW, MeToh nporpaMMupoBaHus N-Bepcuii U Tak HasbiBaemas
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«nogyLuka 6esonacHocTuy (cM. B.3.4 HacToswero npunoxenus); a ansg AC — npuMeHeHWe JOMONTHUTENBHBIX CEHCOPOB,
KOHTYPOB perynupoBaHus, KogoB, 06HapyXMBaroLLMX OLLINGKK, 1 Ap.

O6HapykeHune cboeB MoxeT obecnednBaTbesl nNposepkamMu B 06nacT 3Ha4YeHWd unu Bo BpeMeHHON obnactu Ha
pasnnYHbIX YPOBHAX, OCOBEHHO Ha (PU3NYECKOM YPOBHE (TemnepaTypa, HanpsikeHue U T. N.), Ha NOrn4eckom (Koabl,
obHapyxuBatoLme owmnbku), Ha PyHKUMOHANBHOM (YTBEPXAEHUS) UMK Ha BHeLLHEM (NPOBEpKN OCTOBEPHOCTH) YPOBHE.
PeayniTaThl 3TUX NPOBEPOK MOTYT BbITb COXpaHeHbl 1 yBs3aHbl C BNUAIOWMMU AaHHBIMW AN o6ecnedeHns BO3MOXHOCTH
OTClEeXWBaHUA OTKa30B.

CnoxHble cUCTEMbl COCTOAT U3 nofcucTeM. SPPEKTUBHOCTL OOHapYXKeHUa c60eB, MarHOCTUKU U KOMNeHcauun
cboeB 3aBUCUT OT CMOXHOCTU B3aMMOAENCTBUS MexAy NoAcMcTEMaMu, KOTopble BAUAIOT Ha pacnpocTpaHeHue c6oes.

[unarHocTuky c6oeB criefyeT NPUMEHSTE Ha YPOBHE caMbIX MaribiX NOACUCTEM, NMOCKOMbKY NOACUCTEMBI MEHBLUMNX
pasMepoB AonycKaloT Gonee getanbHyr AnarHOCTUKY c60eB (0OHapyeHUe OLIMBOYHBLIX COCTOSHUN).

NHTerpupoBaHHble MHOOPMALIMOHHBIE CUCTEMbLI (HAaNpUMep, YPOBHA NPeAnpusaTUSa) MOryT o6biMHBIM cnocobom
nepegaBaTb COCTOAHMS 6€30MacHOCTM CUCTEMbI, BKITtoYas MHGOpMaLmIo JUarHOCTUYECKOro TECTUPOBaHWA, ApYruM yn-
paBnsWmUM cuctemam. MNpu oBHapyXeHUU HEKOPPEKTHOro MOBEAEHUSA OHO MOXET ObiTb BbIAENEHO U UCNONBb30BaHO
ANSA 3anycka KOppeKTUPYIOLWMX AeACTBUIA SO BO3HUKHOBEHUS OMAcHOW cuTyaumn. B KoHLie KOHLIOB, NpU NOSBNEHUU UHLU-
JeHTa JOKYMEHTUpPOBaHWe TakuX OTKIOHEHWN MOXET cnocobcTBOBaTL MOCNeAYIoLWEMY aHarnmay.

Bonee nogpobGHoe onucaHue faHHoro metogal/cpefcrea npuBegeHo B [153].

B.3.2 O6Hapy»eHue U ucnpasneHue ownbok

MpumeyaHue — Ha sToT MeTog/cpeacTBo AaHa ccuinka B FOCT P 53195.4 (Tabnuua A.2).

Lienb: oBHapyXeHue 1 ucnpasneHne oWnBoK B YyBCTBUTENBHOW K HUM UHAOpMaL.

OnucaHwue: Ansa MHdopMaLmu, cocTosLel M3 n GUTOB, reHepUpyeTcs 3aKoAMpPoBaHHLIA Grok us k 6UTOB, KOTOPBIiA
no3BonseT obHapyxuBaTb U UCNpaBnsATe r ownGok. MNpuMepamu cnyxat kof X3MMUHra U NOSIMHOMMWANbHbLIE KOAbI.

CnepyeT 3aMeTUTb, YTO B CUCTEMaX, CBA3aHHbIX C 6€30NacHOCTBIO, JyYlle YHUYTOXWUTb OLMOOYHbIE AaHHble,
4YeM MbITaTbCA UCMPaBNATb MX, MOCKOMbKY NMULLb 3apaHee onpeferieHHas YacTb OWMGOoK MOXeT ObiTb NpaBUIILHO UC-
npaeneHa.

Bonee noapobHoe onucaHne faHHoro MeTogal/cpeacTsa npusegeHo B [154].

B.3.3 MporpammupoBaHue c npoBepkoii ounbok

MpuMeyaHue —Ha atoT MeToa/cpefcTeo AaHa cebinka B FTOCT P 53195.3 (Tabnuuya A.18) u B TOCT P 53195.4
(Tabnuua A.2).

Llenb: obHapyxeHue owmnbok, ocTaBLUUXCA nMpu npoekTupoaHun MO B npouecce BLINOAHEHMS Mporpamm Ans
NpeAoTBPaLLeHUs KPUTUYHEIX AnsS 6e30MacHOCTU OTKa30B CUCTEM U NPOJOIMKEHNSA BbINOMHEHUA NPOrpaMMbl C BLICOKOW
HaZeXHOCThIO.

OnucaHue: B MeTofe NporpaMMUpOBaHUS yTBEPXKAEHWUIA 3anoXeHa uaes NpoBepkn NpefycrnoBuid (40 BbINOMHe-
HUsI NOCNEeA0BaTENBHOCTYU ONEPaTopoB HavalbHbIe YCIOBUA NPOBEPSIOTCA HA COOTBETCTBUE) U MOCTYCNOBMWIA (MpoBepsi-
HOTCS pesyrnkTaThl Nocrne BLINOMHEHUA NMOCMNefoBaTENbLHOCTU onepaTopoB). Ecnu npeaycnosus MnNu nocTycroBus He
cobntogatoTcs, To Bblgaetcs coobljeHne o6 owmnbke.

TMpumep

assert < pre-condition>;

action 1;

action x;
assert < post-condition>.
Bonee nogpobHoe onucaHve aaHHOro MeTofal/cpefcTsa npuseneHo B [1556 — 1567].
B.3.4 Metoabl «noayLwku 6e3onacHOCTU»

MpuMeyaHUe — Ha atoT MeToa/cpescTBO faHa cebinka B TOCT P 53195.4 (tabnuua A.2).

Llenk: sawuTa oT HeoGHapyXeHHbIX Ha 3Tanax crneuudukauum v peanusauyun owmnbok B MO, HebnaronpuaTHO
BNUAOLWMUX Ha 6e30nacHoCTb.

OnucaHue: «nogyluka 6e3onacHoOCTUy» MpefcTaBnseT coboi BHELIHUA MOHWUTOP, peariM3oBaHHbIA Ha He3aBucu-
MOM KOMMbIOTEPE B Apyrod crneuudukayun. OTa «nogyluka 6e30nacHOCTU» KacaeTca UCKIYUTENbHO rapaHTu Toro,
4TOBbI rMaBHbI KOMMNbBIOTEP BLINOMHAN Ge3onacHule, He obasaTensHO KoppekTupytolme, AeicTBus. OHa HenpepbIBHO
KOHTPONMPYET rMaBHbli komnbtoTep. «Mlogyllka 6e30nacHOCTM» NPeAoTBpallaeT BXOXAeHNe cUCTeMbl B HeBesonacHoe
cocTosiHUe. Kpome Toro, ecnu o6HapyxuUTCs, YTO FMaBHbIA KOMMBIOTEP BOLLEN B MOTEHLUMaNbHO OMacHoe COCTosHWe,
cuUcTeMa JOMKHa Bo3BpaTUThes 06paTHO B GeaonacHoe CoCTOsHWE ¢ nomoLLbio NMbo «noayLiku 6ezonacHocTuy», nnbo
rfaBHOro KOMMboTepa.

AC n O «nogyLwku 6ezonacHocTU» CneayeT knaccudunLupoBaTs U KBanUguLmMpoBaTh B COOTBETCTBUM C NOAXOAS-
UMM ypOBHeM nonHoTbl Be3zonacHoctu SIL.

Bonee nogpobHoe onucaHWe AaHHOro mMeToga/cpefctsa npusefeHo B [158—160].
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B.3.5 MHoroBapuaHTHoOe nporpaMmMupoBaHue
MpumMmeyaHune —Ha atoT MeTog/cpeacTso AaHa ccbinka B FOCT P 53195.4 (Tabnuua A.2).

Llens: obHapyxeHue u HanoXeHWe Macku Npu BbINONHEHUN NPOrPaMM Ha He BbISIBIIEHHLIE Ha 3Tanax NpoeKTupo-
BaHuA 1 peanusauun owmbku MO Ans npegoTBpaweHns KpUTUYHBIX AnA 6e30MacHOCTU OTKa3oB CUCTEMBI U Anisi Npo-
JormkeHus ee paboTbl ¢ BLICOKOI HafeXHOCTLIO.

OnucaHue: Npu MHOroBapuaHTHOM NPOrpaMMUpPOBaHUW 3agaHHaa cneuudpukauma MO npoekTupyeTcs u peanu-
3yeTcA pasnuyHbiMu  criocobamu N pa3. OpHuM U Te e BXOAHblE 3Ha4YeHUs noctynator B N Bepcuid, n pesyneraThl,
BblAaHHble N BepcusiMu, cpaBHuBaloTcs. Ecnu onpegenseTcs, 4To pe3ynsraT NpaBunbHbIA, OH NOCTYNAET Ha BbIXOAb
KOMMblOTEpa.

N Bepcuit MOTyT BLINMOMHATLCA NapanenbHo Ha pasnnUYHBIX KOMMbloTepax, NGO BCe BEPCUN MOTYT BbINOSHATLCA
Ha O4HOM U TOM e KOMMbIoTepe, U pesynesratel 6yayT obpaboTaHbl BHYTpeHHUM ronocoBaHuem. Ans atux N pesynb-
TaToB B 3aBMCUMOCTU OT MpUMEHAEMbIX TpeGoBaHU MOryT ObiTb MCNONb30BaHL! Pa3fNUYHbIE CTpaTerun ronocoBaHUN
crnegyrowum obpasom:

- eclfim cucTemMa Haxo[uTcs B 6e30macHOM COCTOSAHUM, MOXHO noTpebosaTb NonHoro cornacus (sce N coanachsi),
B NMPOTUBHOM CIlyYae UCMOSIb3yeTCs BEIXOAHOE 3HAa4YeHUe, KOTOPOE 3acTaBUT CUCTeMy NepeiTn B GesonacHoe CocTosHue.
[na npocTbiX NOLIaroBbIX CUCTEM roflocoBaHUe MOXET NPOUCXOAUTL B HanpasneHun G6esonacHocTu. B atom cnyqae
GesonacHoe AeicTBME MOXET ObiTb pa3buTo NoO WaraM, ecnu Kakas-nubo Bepcua peanusyeT NolaroBble onepauyuu.
3T0T NopxoA 06bIYHO UCTIONB3YeTCA TONbKO ANA AByX Bepcuit (N = 2);

- ANs cucTeM, HaxoAsLwuxcs B Hebe3onacHOM COCTOSIHUM, MOryT 6blTb peann3oBaHbl CTpaTernm MaXopuTapHOro
ronocoBaHus. B Tex criyyasix, korga oTcyTcTBYeT oblyee corracue, MOryT UCMONb30BaTbCA BEPOSTHOCTHBIE MOAXOAHI,
C TeM 4TOoObl MaKCUMU3UpOBaTb BEPOSTHOCTb BbiGOpa NPaBUIILHOrO 3HaYeHUs, HanpuMep NPUHATL CpefiHee 3Haye-
HWe, BpeMeHHO 3adMKCUpOBaTh BbIXOAbI, Noka He ByaeT JOCTUIHYTO cornacue, U T. M.

OTOT MeToA He ycTpaHsieT oWKUOKU, He BbiSBfIEHHbIE NMPU NPOEKTUPOBAHUU NpOrpaMM, a TakkKe He ycTpaHseT
owmnbkn B MHTepnpeTauuu cneyudukaumm, ogHako OH SIBIISIETCA CpefCTBOM AN 0BHapyXeHUsi U MacKMpOBaHUS OLLUK-
6ok, npexae YeM OHU CMOryT MOBNUATbL Ha 6e30NacHOCTb.

Bonee nogpoGHoe onucaHue aaHHOro meToaa/cpeAcTtBa npusepeHo B [160—162].

B.3.6 brnoku BoccTaHOBNeHUA

MpumMmeyaHue — Ha ator MeToa/cpeAcTso AaHa cchlnka B FTOCT P 53195.4 (Tabnuua A.2).

Llenb: noBbllleHNe BEPOATHOCTU BLIMOMHEHUS NPOrpaMMon CBOUX 3afjiaHHbIX (DYHKLUNA.

OnucaHue: HeKoTopble pasnuyYHble pasgenbl MPOrpaMMebl, YacTo pa3paboTaHHble HE3aBUMCUMO, NpefHasHaYeHbl
[NS BBINOSTHEHUS O4HOW 1 ToW xe Tpebyemoi dyHKuMn. OKoH4aTeNnbHasa NporpaMma KOHCTPYUPYETCS U3 Takux pasfge-
noB. lNMepBbIii pasgen, HasbiBaeMblii NEPBUYHBIM, BEINONHAETCA NepBLIM. [lanee NPoOMCXoAUT TECTUPOBaHNE €ro pesynb-
TaToB. Ecnn TecT npoxofuT, pe3ynsraT NpUHUMAETCA U NepeaaeTca Nocneayrwum pasaenaM nporpammbl. Ecrin Tect
He NPoXoAuT, To Bce NoboyHble addekTsl nepsoro pasgena cbpacbiBaloTcsl M BLINONHAETCA BTOPOW pasjern, Hasbla-
eMblIii NepBON ansTepHaTUBOW. 3a HUM TalkoKe cnefyeT TECT, KOTOpLIW BBINOMHAETCA, Kak u B nepBoM criyyae. [Npu Heob-
XOAUMOCTW MOTyT ObiTb MPEeAYCMOTPEHbl BTOPas, TPETbA U Tak fanee ansTepHaTuBbl.

B.3.7 BoccTaHoBneHue npeablAyLwwero COCToAHUA

MpumeuyaHue — Ha ator MeTog/cpeacTBo AaHa ccbinka B FOCT P 53195.4 (tabnuua A.2).

Lienb: obecneveHne ucrpaBneHUs yHKUMOHANBHBIX ONepauuii NpU HamuyuKM OfHOro MU HeckoNbkux c6oes.

OnwucaHue: npu obHapyxeHun c60a cucTeMa Bo3BpallaeTca B NepBOHavaribHoe BHYTPeHHee COCTOSHUe, corna-
COBaHHOCTb KOTOpOro Gbifia NnogTBepXAeHa paHee. TOT METOA NpejnonaraeT YacToe coxpaHeHne BHYTPEHHEero cocTo-
AHWUSA B TaK Ha3biBaeMblX YETKO ONPeAEneHHbIX KOHTPOMNbHLIX Tovkax. MeTog MoXeT 6biTb NpumeHeH rnobaneHo (ans
Bcell Gasbl fAaHHbIX) UMW YaCTUYHO (ANS W3MEHEHWIH TONMbKO MEXAY KOHTPONbHbIMU Todkamu). Mo 3aBeplieHun onepa-
LMK cucTema JOMKHa YCTPaHUTb U3MEHEHUR, KOTOPbIE NPOU3OLLINN 3a 3TO BPEMS, MYTeM 3aHeCEeHUA B XypHan (ayautop-
cKoe OTCrneXuBaHue AeWCTBUIA), KOMNeHcauuei (Bce pesynbraThl STUX U3MEHEHMWIA aHHYNUPYIOTCA) UNK BHELWHUM (pyd-
HbIM) crnoco6om.

Bonee noapobHoe onucaHue AaHHOro Metoaa/cpeacTsa npusefeHo B [163, 164].

B.3.8 NMpsimoe BoccTaHoBNeHUe hyHKUUIA

MpuMeyaHune — Ha stoT MeToa/cpeacTBo AaHa ccoinka B FTOCT P 53195.4 (Tabnuua A.2).

Lienb: obecneyeHne ucnpaBneHns ¢pyHKUMOHANbHBIX Onepauyii Mpyu HanU4Mu OQHOrO0 UNKU HEeCKONbKMX cboes.

OnucaHue: Npu ob6HapyxeHUn c60a Tekyllee CoCcToAHUe cUCTeMbl obpabaTbiBaeTca ANA JOCTWXKEHUSA COCTOSHUSA,
KOTOpOe Yepe3 HekoTopoe BpeMsl GyAeT cornacoBaHo. 3Ta KOHUeNuus oco6eHHO NoAXOAUT ANA CUCTEM pearbHOro
BpeMeHW ¢ Heborbluoii 6a30i AaHHBIX U C BBICOKOW CKOPOCTbIO U3MEHEHMA BHYTPEHHEro coctoanus. lNpeanonaraeTcs,
YTO NO MEHbLUEN Mepe YacTb CUCTEMHOIO COCTOAHUSA MOXET BIIUATH Ha OKPYXEeHWe, U TONbKO Ha YacTb CUCTEMHbIX
COCTOSIHWUI BIIUSIET OKpYXEHUe.

Bonee noapo6Hoe onucaHue AaHHOro MeTofal/cpeactsa npusegeHo B [165].

B.3.9 MeToAbl NOBTOPHbLIX NONLITOK BOCCTAHOBNEHWUSI HEMCNPaBHOCTEH

MpuMedaHune — Ha st MeTogbl/cpeacTea aaHa ccbinka B FOCT P 53185.4 (Tabnuua A.2).
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Llenk: dyHKUMOHaNsHOE BOCCTAHOBIEHUE CUCTEMbI M3 COCTOSHWUA OGHapyxeHHoro cbos ¢ NMomoLlblo MeTo[0B
MOBTOPHbLIX MOMBLITOK.

OnucaHue: B criydae obHapyxeHus c6os unu owmnBoYHOro ycroBusA NMpeanpuHUMatoTCs MOrMbITKM BOCCTaHOBe-
HUSI CMTYyaLMKu NyTeM MOBTOPHOro BbLINMOMHEHWA TOro Xe Kofda. BoccTaHoBMEeHNE ¢ NOMOLLLIO MOBTOPHOMN MOMLITKN MOXET
ObITb MOMHBIM B BUAE MNepesarpy3kM M MOBTOPHOMO Mycka Mpoueaypel, Nnbo HeGomnbluMM B BUAE NepensiaHmpoBaHus
U NOBTOPHOrO Mycka 3afayu Mnocre BbINOMHEHUSA GroKUPOBKKM MO BpeMeHW nporpaMMbl UMW ynpaensioLero AencTBuA
3agayu. MeToabl MOBTOPHOM MOMBITKM LUMPOKO UCMONB3YIOTCA NMPU KOMMYHMKaLMOHHBIX c60sIX UM NpW BOCCTaHOBIE-
HUKM OT OWKBOK, U YCroBUSI MOBTOPHOW MOMBITKM MOryT ObITe OTAeneHbl draxkamu oT owunbku NpoToKona CBA3M
(KOHTponbHasi cymMMa U T. 4.) UNW oT nogTeepxAatoLlero oTeeTa 6rI0KMPOBKM MO BPeMeHN KOMMYHMKaLuUK.

Bonee nogpobHoe onucaHue gaHHoro MeTtoaa/cpefcTsa npueeaeHo B [165].

B.3.10 CoxpaHeHue JOCTUTHYTbIX COCTOSHUIA

MpumMeyaHune — Ha aToT MeToa/cpefcTBO faHa cebinka B MTOCT P 53195.4 (Tabnuvua A.2).

Llenk: 3acTaBuTb nporpammy 6esonacHo npekpaTuTb paboTy, ecnu oHa nonbiTaeTcs BeINOMHUTE HEpaspeileHHoe
aeicTaue.

OnucaHue: BCe COOTBETCTBYIOLME NOAPOBHLIE CBEAEHUA O KaXA0M BbINONHEHWU NPOrpamMMbl OKYMEHTUPYIOTCS.
Mpu HopManbHOW paboTe Kaxgoe BLINMOMHEHWE NPOrpamMMbl CpaBHUBAETCA C paHee 3af0KYMEHTUPOBaHHLIMU CBefle-
HUAMK. Tpu 0BHaPYKEHUU pasnUuuil BLINOMHATCA AelCTBUS no 6eaonacHocTU.

[okyMeHTaLUusi O BLINOSMIHEHUM MOXET COAepXaTb MNocnefoBaTeslbHOCTb WHAUBWUAYANbHBIX LWAroB «OT peLleHns
K peLUeHuto», Unn nocrefoBaTeNlbHOCTb OTAEMbHBIX 06palleHUit K MaccuBam, 3anucam unu Tomam, Nubo K Tomy u
ApYyromy.

Bo3MOXHbBI pasnuuHble MeToAbl XpaHeHUs CBefeHUA O NOCNeA0BaTENbHOCTAX LWAaros BbINONHEHUS NPOrpammbl.
MoryT 6bITb MCMONb30BaHEI METOALI X3LLU-KOAMPOBaHUS ANA 0TOGpaXeHUs 3TUX NocnefoBaTenbHOCTEN B BUAE OJHOrO
GonbLUOro Yncna unu nocnegoBaTtensHocTH Yucen. MNpu HopManbHoW paboTe nepef BbINONHEHMEM BLIXOAHOW onepa-
UMK 3Ha4eHunsa 4uncen, OTO6pa)KaI-OLLWIX nocrneAoBaTesibHOCTU Waros BbiNOSIHEHUA NpOorpamMmebl, AOMKHbI ObITb conocTae-
NeHbl CO 3Ha4YeHUSAMU, COXPaHEHHbIMU B NaMsTH.

MockonbKy BO3MOXHble KOMOUHALMW TakUX NOCref0BaTENbHOCTE WaroB Npu BbINOMHEHUM OAHOW NPOrpaMMmebl
nony4yarTcA AOCTaTO4YHO 6OJ'IbLIJI/IMI/|, MOXET OKadaTbCA HEBO3MOXHbIM pacCMaTpusaTb NporpaMmel Kak equHoe Lenoe.
B sTom cnyyae MeTod MoxeT ObiTb NPUMEHEH Ha YPOBHE NPOrpaMMHbLIX MOAYNEe.

B.3.11 NocTeneHHoe oTknioueHne pyHKLMIA

MpumMmeyaHune —Ha atoT MeToa/cpefcTBo faHa cebinka B FTOCT P 53195.4 (Tabnuua A.2).

Liens: obecneveHne BO3ZMOXHOCTU BBINONHEHNA Hanboree KPUTUYHBIX CUCTEMHBIX (DYHKLMIA, HECMOTPS Ha OTKa-
3bl, NYTEM UrHOPUPOBaHUA HAUMEHEEe KPUTUYHBLIX PYHKLWIA.

OnucaHue: aToT MeTof NpefocTaBNAeT NPUOPUTETHl PasNUYHbIM (PYHKLMAM, BbINOMHAEMbIM CUCTEMON. [poekT
rapaHTUpYyeT, YTO B Crlyyae HEAOCTaTOMHOCTU PECYPCOB ANA BLIMOMHEHUA BCEX CUCTEMHbIX (OYHKLMIA (DYHKLMK BbICLLIErO
npuopuTeTa OyAyT BEIMONHEHL! B NpeanovTeHne dyHKUMam 6onee HU3KOro npuoputeTa. Hanpumep, dyHKUUKU peructpa-
LMK OLUNBKW U coBLITUS MOTYT OKasaTbesa 6onee HU3KOro NPUOpUTETa, YEM CUCTEMHbIe (DYHKLIMM YNpaBneHus, u B 3TOM
crnyyae ynpaeneHue cuctemoit ByaeT npogonxaTbCsa, faxe €Cnu annapaTHble CpeAcTBa U3-3a permctpaumu owmbku
oKaxKyTcs HepaboTocnocobHeIMW. Bonee Toro, ecnu annapaTHble CpefcTBa ynpaBrieHNst CUCTEMOI OKaXKyTCs Heucnpas-
HbIMW, @ annapaTHble CpeAcTBa perncTpauum ownbok octaHyTcs paboTocnocobHbIMK, TO annapaTHble cpefcTBa peruc-
Tpauuu owMBoK BO3bMYT Ha ceba PyHKUMIO ynpaBneHus.

OTn coobpaxeHUss OTHOCATCA B OCHOBHOM K annapaTHbIM CpeAcTBaM, HO OHW NPUMEHUMBbl Takke U KO Bcel
CB3C-cucteme. OHU JOMKHBI YYUTBHIBATLCA HAYUHAA C CaMblX paHHUX 3TaroB MPOeKTUPOBaHUS.

Bonee nogpobHoe onucaHne aaHHOro Metofa/cpeactsa npusefeHo B [166—168].

B.3.12 icnpaBneHue olwmb60k MeTOAaMU UCKYCCTBEHHOIO MHTENNEKTa

MpuMedaHue — Ha atn MeToabl/cpeacTBa faHa cebinka B FTOCT P 53195.4 (Tabnuua A.2).

Llenk: oBecneyeHne cnocobHOCTU cUcTeMbl MMBKO pearpoBaTb Ha BO3MOXHLIE OMACHOCTW C UCMOMb30oBaHUEM
COYEeTaHWA MEeTOAOB AaHHbIX, MOAENN NpoLeccoB U aHanusa HagexHoctn CBE3C-cuctemMsl.

OnucaHWe: NporHoaupoBaHue oWKUGOK (BbIMMCNEHWE TPeHAOB), UCNpaBneHne ownbok, TexHudYeckoe obcnyxusa-
HUE U KOHTpoNupyloLme AeldcTBUSA MoryT 6biTb ¢ 6onbLuoit 3¢deKTUBHOCTLIO NoaAepXKaHbl cUCTEMaMu, OCHOBaHHLIMU
Ha UCKYCCTBEHHOM UHTENNeEKTE, B pasnuyHbiX kaHanax CB3C-cucteMbl, NOCKONBKY NpaBuna ee nosefeHnus MoryT 6biTb
nosfydeHbl HernocpeAcTBEHHO U3 cneundukaLun U NPoBepeHbl Ha COOTBETCTBUE UM.

[nA pasnnyHbiX KaHanoB CBA3W CUCTEMbl NPOrHo3uposaHue OLWMOOK (BbMUCIIEHWE TeHAEeHUMIA), ucnpasneHue
owmnbok, obcnyxuBaHWe U KOHTPONUpYIoWHUe AeNCTBUSI MOFYT AOCTaTOYHO 3hheKTMBHEIM cnocoboM NoaaepXuBaThcs
cucTeMamu, OCHOBaHHLIMW Ha MeToAax WCKyccTBeHHoro uHtennekta (Al). 3To cBAzaHo ¢ TeMm, YTO npaBuna Ans Takux
cucTeM MoryT 6biTb oGpa3oBaHbl HENOCPEACTBEHHO M3 crieymdukaLuii U NpoBepeHbl Ha cooTBeTCcTBME. Ha ocHose aToro
nogxofa MoryT GbiTe 3heKTUBHO UCKNIOUEHbl HekoTopble oblyue ownbku, yxe BHeceHHbIe B crnielyudukaLmio, nytem
KOCBEHHOrO U3y4YeHUsT HEKOEero yXe UMeoLWerocs npoekTa u Nony4eHUa NpeacTaBneHnst 0 BO3MOXHbLIX MpaBunax nose-
JEeHUsi CUCTeMbl, 0cOBEHHO B crnyvae NpUMeEHeHUs koMbuHauuu moaenei 1 MeToAoB B (OYHKLMOHArbLHOW U onucaTenb-
HOI hopMax.
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MeToabl BeIGUpatoTest TakuM 06pa3oM, YTo OWMBKM MOrnK BbiTe YCTpaHEHbl U BMUSHWUE OTKa3oB MOrMo BbiTh
MWUHUMWU3MPOBAHO ANSA NofydeHnss TpebyeMoit NonHoTE 6e3onacHOCTMy.

MpuMedvaHune — JomkHbl BbITb y4TEHbI NpeynpexaeHns 06 ncnpasneHnn oWnNBoYHbBIX aHHbIX, NPUBEAEH-
Hele B B.3.2, n 06 oTpuuaTenbHbIX pekoMeHAauusax NpUMeHeHUss aToro metoga, npueeaeHHsle B [OCT P 53195.4
(Tabnuua A.2, NyHKT 5).

Bonee noagpo6Hoe onucaHue faHHOro MeTofa/cpefcTsa NnpusegeHo B [169].
B.3.13 AinHamMuuyeckas pekoHdurypaums

MpumeyaHue — Ha atoT MeTog/cpefcTeo faHa cebinka B FTOCT P 53195.4 (Tabnuuya A.2).

Llene: obecnevyeHne yHKLUMOHMPOBaAHWS CUCTEMbI, HECMOTPSA Ha BHYTPEeHHUIA cOOoiA.

OnucaHue: nornyeckan apxuTekTypa cucTeMbl AomkHa BbiTb Takoi, YToOLl ee MOXHO Bblno oTo6pa3nTs B MNOA-
MHOXEeCTBE AOCTYMHBIX PECYPCOB cUCTEMBI. ApXUTEKTYpa AOMKHa OblTe crocobHa kK obHapyXeHWto oTkasa Ha duandec-
KOM YpOBHE W Aarnee K NOBTOPHOMY Mpeobpa3oBaHWio MOrM4eckon apXUTEKTYpbl B orpaHudeHHble hYHKLUOHUpPYoWwme
pecypcbl. HecMOTpA Ha TO YTO 3Ta KOHLEMNLUS, B OCHOBHOM, TpagWLMOHHO OrpaHuyeHa TONBKO BOCCTAHOBIIEHWEM Heunc-
npaBHbIX Moaynei AC, oHa npumeHumMa Takxke k cboaM B MO npu Hanuynm [OCTAaTOMHON «U3BBITOMHOCTM BpEMEHU
nporoHa» Ans MOBTOPHOrO BLIMOMHEHWS MPOrpaMMbl MW HanW4MKW JOCTaTOMHLIX M3OLITOMHLIX JaHHbIX, KoTopble obec-
neynBaroT HesHayuTenbHoe BMUSHWE OTAENbHOro U U30NMpOBaHHOMO OTKasa.

OTOT MeTof [OIMKEH paccMaTpuBaTbCa Ha NEpBOM 3Tane NpoeKkTUPOBaHUSA CUCTEMBI.

Bonee noagpo6Hoe onucaHue faHHoro metofa/cpefctaa npusegeHo B [169].

B.4 'HCTpyMeHTbLI pa3paboTku U A3bIKM NporpaMMUpOBaHms
B.4.1 CTporo Tunu3npoBaHHble A3blKU MpOorpaMmM1poBaHus
MpumeyvaHnune — CchiNKa Ha JaHHble MeTofbl/cpeacTaa npusefeHa B FOCT P 53195.4 (Tabnuua A.3).

Llens: cHuXeHWe BEpOATHOCTU OLUIMGOK NyTEM UCNONL30BaHUS A3bIKa, KOTOPLIN 06ecnevnBaeT BLICOKUIA YPOBEHL
NPOBEPKN KOMMUIISTOPOM.

OnucaHune: ecnu CKOMNUMAMPOBAH CTPOro TUMU3WPOBAHHLIA A3bIK NMPOrpaMMUPOBaHUA, TO NPOBOAUTCA MHOrO
NMPOBEPOK MO UCMOJSIb30BaHUIO TUMOB NEPEMEHHBIX, Hanpumep B Bbi3oBax Npoueayp W AOCTYNE K BHEWHUM AaHHbIM.
KoMnunauyus moxeT okasaTbkes 6eaycnellHol, u 6yaeT BuigaHo cooblieHne o6 owunbke npu nobom UCNonNb3oBaHUN
TUMNa NepPeMeHHbIX, KOTOPOE He COOTBETCTBYET 3apaHee YCTaHOBIEHHbIM MpaBunam.

Mofo6Hble A3bIkM 0B6LIMHO MO3BOAAIOT ONpeAensATb YCTAHOBMEHHbIE NOMb3oBaTeNeM TUNLI AaHHBIX HAa OCHOBE
TUMOB AaHHbLIX 6a30BOro A3bika (Hanpumep, Lienoe YUCNo, peanbHoe YUcno). 3aTem STU TUMbl MOMYT BbITb UCNONBb30BaHbI
TakK Xe, kak n 6a30Bbli TUMN. BBOAATCA CTporve NpoBeEPKU ANS rapaHTUPOBaHWUS UCMONb30BaHUS NPaBMIbHOMO TUNa. JTn
NMpPOBEpKN MPOBOASTCA ANA BCel NporpaMMbl, faxe eCNu OHa NOCTPOEHa U3 OTAENbHBIX CKOMMUITMPOBAHHBLIX MOAYNEA.
[aHHble NpoBepKW rapaHTUPYIOT TakKe, YTO YMCIO U TUN apryMeHTOB KOHKPETHOW MpoLeAypbl COOTBETCTBYIOT YUCHY U
TUMY aprymMeHTOB NpU €€ BLI3OBE, AaXe ecnu K Heil obpalyaloTca U3 OTAENbHO CKOMMUIIMPOBaHHBIX NPOrpaMMHbIX
Moaynew.

CTporo TUNU3WpOBaHHbIE A3bIKW 0DLIMHO obecnevnBaloT Apyrue acnekTbl MPOBEPEHHON Ha MpaKTUKe TEXHUKK
npoekTuposaHua MO, Hanpumep Nerko aHanuaupyemble CTPYKTYpbl ynpaBneHus («if», «then», «else», «do», «while»
W T. N.), KOTOPbIe NPUBOASAT K YETKO CTPYKTYPUPOBAHHBLIM NporpaMmam.

TUNUYHLIMW NpUMepaMu CTPOro TUMU3UPOBaAHHLIX A3bIKOB aBnatoTca C ++, Delphi, Java, ML, Pascal, ADA,
Modula 2.

Bonee nogpo6Hoe onucaHue AaHHOro MeToaa/cpeacTBa npusegeHo B [170—173].

B.4.2 MNogMHoXeCcTBO AA3blKa

MpumMmedyaHnune — Cchbinka Ha AaHHbIN MeToa/cpeacTBo npuBegeHa B FTOCT P 53195.4 (Tabnuua A.3).

Llenb: cHWXeHWe BEPOSTHOCTU BHECEHWUS MPOrpamMMHbIX OWKWGOK U NOBbILLEHWE BEPOSITHOCTU OGHapyXeHUsi oc-
TaBLUNXCA OLWKNGOK.

OnucaHune: NpoBOAUTCA UcCrefoBaHUE A3bika ANA onpefeneHUs NPorpamMMHbIX KOHCTPYKLWIA, NOABEPXKEHHBLIX
owmbkam NG00 CNOXHBIX ANa aHanusa, HanpuMep NPU UCNONb30BaHWM METOROB cTaTWdeckoro aHanusa. locne aToro
onpeaenseTca A3bIKoBOE MOJMHOXECTBO, KOTOPOE UCKMIOMAET Takne KOHCTPYKLIMMU.

Bonee noapo6Hoe onucaHue faHHOro mMetofal/cpeactsa npusegeHo B [173].

B.4.3 CeptuchmumnpoBaHHble cpeacTBa

MpumMmedaHue — Ccbinka Ha AaHHbIN MeToA/cpeacTBo npuseaeHa B FOCT P 53195.4 (Tabnuua A.3).

Llenb: npegocTaBneHne pa3paboTunKy Ha pasnuyHbiX atanax paspabotku MO HeobXxoaMMBIX cepTUDULMPOBAH-
HbIX MHCTPYMEHTanNbHLIX CpeAcTB AN obecneveHns KOHKPETHOW CTeNeHn YBePEeHHOCTU B KOPPEKTHOCTU pesynsraToB.

Onucanue: cepTudmMKaLmio UHCTPYMEHTanbHbLIX CpeacTs B obLWeM cnydYae JonyckaeTcs NPOBOAUTL HE3ABUCUMO,
KaK Npasuno, B HaLWOHaNbHBIX opraHax no cepTudukayum nNo He3asBucUMoMy Habopy KpUTepueB, YCTaHOBIEHHBLIX 06bIY-
HO B HAUWOHaNbHLIX UNWU MEXAYHapOAHLIX CTaHAapTax. B ngeansHoM cnyvae WHCTpYMEHTanbHblEe CPEACTBA, NPUMEHS-
eMmble Ha Bcex cTaausax paspaboTtku (cneyudukanms, NpoekTupoBaHue, KoagnpoBaHue, TECTUpOBaHWE U OLieHKa COOTBET-
CTBMA), a TaKkke UCNONb3yeMble B ynpaBrieHUn kKoHUrypaumen, AomkHbl 6biTb cepTUdULMpOBaHHbI.
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B HacTosLee Bpems perynspHbIM npoLeaypam cepTudukaLum nogBepraroTcs TONbKO KOMMUATOPL! (TpaHcnATo-
pbl); cepTUdUKaLMA NPOBOANTCA HaLMOHalbHBEIMU OpraHaMu no cepTudunkaymu. OHa 3aKnoYvaeTcs B NpoBepKe KoMnu-
NATOPOB (TPAHCMATOPOB) Ha COOTBETCTBME HaLMOHamNbHbIM (MeXAYHapoAHbIM) CTaHgapTaM, Hanpumep, ANs A3bIKOB
ADA vnu Pascal n B nogTBepXeHn COOTBETCTBHUS.

BaxHo 0TMeTUTL, 4To cepTUPULMPOBAHHLIE MHCTPYMEHTaNbHbIE CpeAcTBa U CepTUPULMPOBaHHLIE TPaHCIATOPLI
06bI4HO CepTUULMPYIOTCA TOMBKO Ha COOTBETCTBUE CTaHAapTaM Ha onpefeneHHblil A3blK unu npouecc. OBbIYHO OHU
HUKaK He cepTUULMPYIOTCS Ha COOTBETCTBUE CTaHgapTaM no 6e3onacHoCTy.

Bonee noapobHoe onucaHve gaHHoro meTogal/cpeacTsa npusefeHo B [174, 175].

B.4.4 lHcTpyMeHTanbHble CpeAcTBa, 3acnyXuBalolme AOBEPUS HAa OCHOBAHMW M OMNbITa UCMONb30BaHUA

MpumeyaHune — Ccbinka Ha JaHHble MeToabl/cpefcTa npueedeHa B FTOCT P 53195.4 (Tabnuuya A.3).

Llenb: uckntoyeHne npobnem, oBycroBneHHbIX owmMbkamMn TpaHenaTopa, KoTopble MOTyT NOSBUTLCA BO BpeMs
paspaboTku, BepudmkaLym u akcnnyatayuu MNo.

Onucaxune: TpaHCMATOP WCMOMb3yeTcs B TeX CryyasxX, KorAa HenpaBWIbHOe UCMOMHEHUe MHOMMX NpeAblAyLmuX
MPOEeKTOB Heo4eBUAHO. Ecrn oTcyTCTBYET OMbIT 3KCNMyaTaLun TPaHCNATOPOB UK B HUX 0BHapYXeHbl NMtobble U3BECTHLIE
cepbe3Hble OWKUBKM, TO OT TaknX TPaHCNATOPOB CMefyeT 0TKasaTbCsA MPU OTCYTCTBUU APYrUX rapaHTWii KOppPEKTHO
paboTbl TpaHcnsaTopa (cM. B.4.4.1).

Ecnu B TpaHcnaTope BbisBNEHbl HeGonblIWe HEJOCTaTKN, TO COOTBETCTBYIOLLUE A3LIKOBLIE KOHCTPYKLUMN (PUKCUPY-
toTca u B npoektax CE3C-cuctemM He nNpuMeHsoTCS.

JpyruM BapuaHTOM UCKoYeHUs npobrnem, oBycnoBneHHbIX OWWGKaMu TpaHCNAaTopa, SBASETCA OorpaHUYeHue
A3blka 4O KOHCTPYKLMIA, NPU3HaHHbLIX O6LWEenpUHATLIMU.

[okasaHo, 4To HepopaboTaHHbIe TPaHCNATOPLlI CNYXaT Cepbe3HbIM NpensTcTBueM B NGoi paspabotke MO.
Takune TpaHcnATopel B 00LleM criyvyae genatoT HeBo3MoXHoW paspaboTky MO CB3C-cucteMm.

B HacTosLLee Bpems He CyLLecTBYeT MeTO0B NOATBEPXJEeHUA KOPPEKTHOCTU BCEro TPAHCNATOPa UNK OTAENbHbIX
ero YacTei.

B.4.5 CpaBHeHMe UCXOOHbIX MPOrpaMM 1 UCMONMHUMbIX KOAOB

Llenb: yaocTOBEPUTLCS B TOM, YTO MHCTPYMEHTEI, Ucnofib3yeMble ANa co3aannsa obpaza PROM, He BHOCAT B Hero
HUKaKux oLLNGOK.

OnucaHue: obpas PROM npeobpasyeTcsi 06paTHO B COBOKYMHOCTb «OGLEKTHLIX» MOAYNEN, a 3TU «OGLEKTHLIE»
MoJynu npeobpasytoTca 06paTHO B CKOMMOHOBaHHbIE haiinbl A3blka, KoTopble 3aTeM C NOMOLbIO NOAXOAALYUX METO-
[l0B cpaBHMBAIOTCA C PAKTUYECKUMU UCXOLHLIMU haiinaMm, nepBoHa4YanbHO UCTIONb30BaHHBIMUK ANS paspaboTkn PROM.

OcHoBHOE MpenMyLLeCTBO AaHHOTO MeTofa COCTOUT B TOM, YTO UHCTPYMEHTbI (KOMMUNSITOPLI, pefjakTopbl cBA3ei
(KOMMOHOBLUMKK) U T. N.), ucnonesyemble AnNs paspaboTkn obpasza PROM, He TpebyloT NoATBEpXAEHUSI COOTBETCTBUSI.
OTUM MEeTOAOM NPOBEpPSAIOT NPaBUTbHOCTE NPeobpa3oBaHNsA MCXOAHOTO daiina, Ucnorb3yeMoro Anst KOHKpeTHoi CB3C-
cucTeMbl.

Bonee noapobHoe onucaHue aaHHoro MeToAal/cpefcTea npueeaeHo B [176—178].

B.4.6 Bubnunoteka npoBepeHHbix/BepuchuLm poBaHHbLIX MOAYyNel N KOMNOHEHTOB

MpuMeyaHune — Ccbinka Ha faHHbIR MeToa/cpeacTeo npuBegeHa B FTOCT P 53195.4 (tabnuua A.3).

Llenb: uckntodeHne HeoBX0AMMOCTU MHOMOKpPaTHLIX NOBTOPHBLIX MPOBEPOK UMM NEPENPOEKTUPOBAHUA KOMIMOHEH-
ToB [10 1 AC npu Kaxom HOBOM MPUMEHEHUU; COLENCTBUE CO3[laHUI0 NMPOEKTOB, KOTopble He 6binu dopMansHO unu
CTPOro MpoBepeHbl, HO OTHOCUTENBHO KOTOPbIX UMEETCH 3HauYuTenbHas MpeAbICTOpUS aKCnyaTauumu.

OnuncaHune: XopoLlo CNpoeKkTUpoBaHHble U CTPyKTypupoBaHHble CBE3C-cucTeMbl CTposiTcA U3 MHOXECTBa KOMNO-
HeHToB U moayneit AC n MO, KoTopble YeTKO pasnuyatoTcs U KOTopble B3aUMOASWCTBYIOT APYr € APYroM CTporo cneumdu-
LMpoBaHHBIM CnocobomM.

Pasnuynbie CE3C-cuctembl, cozfaHHble ANA pasnnyHbiX NpUMEHEHU, MOryT cofiepXaTb 6oMbLLoe YACTO OAUHAa-
KOBbIX UM O4EHb CXOXMX MeXAy coboi MporpamMMHbIX MOAYMEA U KOMNOHEHTOB. Co3gaHne 6ubnuoTteku Takux obye-
NPUMEHUMBIX NPOrpaMMHbIX MOAynel no3BonsAeT Wcnonb3oBaTb 6OMbLLYI0 YacTb pecypcoB, HeobXxoAUMbLIX ANA noa-
TBEPX/EHUA COOTBETCTBUSA MPOeKTa, OfHOBPEMEHHO ANA HECKONMbKUX NPUMEHEHUIA.

Kpome Toro, ncnons3oBaHne nofobHbLIX NporpaMMHbIX MOAYMen ANS MHOrMX NpUMEHeHW faeT npakTudeckoe
noATBepXAeHWe UX YCNeLHOoN akernyatauun. 3To npakTudeckoe noATBEpPX/AeHUe yBENUYUBAET [ OBEpUE Nonb3oBaTte-
nei K NporpaMMHbIM MOAYNAM.

OfWH 13 NOAXoA0B, B COOTBETCTBUN C KOTOPLIM MPOrpaMMHOMY MOAYITIO MOXHO AOBEPSTL NPU €70 NPaKTU4ECKOM
mcrnonb3oBaHmMuK, onucaH B B.2.10.

Bonee nogpo6Hoe onucaHWe faHHOro meTofa/cpeactea npusegeHo B [179, 180].

B.4.7 BbiGop cOOTBETCTBYIOLLErO si3blKa NPOrpaMMMpoBaHus

MpumMmeyaHune — Cchinka Ha faHHbI MeToa/cpeacTso npuseneHa B FOCT P 53195.4 (tabnuuya A.3).

Llenb: oGecneveHne B MakcUMarbHOW cTeneHn TpeGoBaHUi HaCcTOsLLEro craHgapTa Aff cneyuanbHoro sawmua-
foLLlero NporpaMMUpOBaHUsA, CTPOroi TUNU3aLMK, CTPYKTYPHOrO NporpaMMUPOBaHMUs U, BO3MOXHO, CyXAeHWA. BeiGpaH-
Hblli 3bIK MPOrpaMMMPOBaHUs JoMKeH obecneunTb JNerko BepuduLUpyeMblii KO U NPoCTbie npoueaypbl pas3paboTky,
BepudumKalum n skennyarauum Mo,
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OnucaHue: A3bIK NporpaMMUpoBaHUsA JoMmKeH GblTb NOMHOCTBIO U O4HO3HAYHO onpejeneH. Asblk AOMKeH BbiTh
OpWeHTUpoBaH Ha NONbL3OBaTENA UMK 3ajadvy, a He Ha npoueccop unu nnardgopmy. LLMpoko ncnonbsyemele A3bIKn
nporpaMMUpOBaHUA UNKU UX MOLMHOXeCTBa JOSXHbI ObiTe NpefnoYTUTENbHEE A3LIKOB CMeLuuansHOro NPUMeHeHUs.

FA3bIKM MPOrpaMMUPOBaHNA Takxe [oSXHbl obecnevnsats:

- BriokoByI0 CTPYKTYPY OpraHusauumn nporpamm;

- NpoBepKy BPeMeHU TpaHcrALuy;

- NPOBEpPKY TWUMa U rpaHuLbl MaccBa BO BPEMS BLINOMHEHUS NMPorpamMbl.

#A3blk NporpaMMuUpoBaHus formkeH obecnedyunsaTs:

- ucnonb3oBaHhe HeBGonblIMX U yNpaBnseMbiX NPOrpaMMHbLIX MOAYNEN;

- orpaHWYeHue [ocTyna K AaHHbIM B KOHKPETHLIX NporpaMMHbIX MOAYISX;

- onpejaeneHve nofaunanasoHoB MNepeMeHHbIX;

- ntoBkle fpyrue BUALI KOHCTPYKLMIA, OrpaHnYMBatoLLMx OLLNOKK.

Ecnu aeiicTBUA cucTeMbl No obecneyeHnio 6e30NacHOCTN 3aBUCAT OT OrpaHUYeHni peansHoro BpeMeHu, TO S3bIK
nporpaMmnpoBaHnsa JormkeH obecneunBaTe Takke oBpaboTky MCKOHYeHWIA U/unu npepbiBaHWiA.

YenatenbHo, YTOBLI A3bLIK NporpaMMUpoBaHUA obecnevnsancs COOTBETCTBYHOLLUM TPAHCIATOPOM, MNOAXOASALM-
My Bubnuotekamn ¢ 3apaHee CO3L4aHHLIMU MPOrPaMMHBIMU MOZYMAMM, OTMaAYNKOM U MHCTPYMEHTaMu AN ynpasne-
HUA U pa3paboTku.

B HacTosillee BpeMs elle He AcHO, OYAYT N 06LEKTHO-OPUEHTUPOBaHHbIE SA3bIKM NPOrpaMMUPOBaHNUA NPeanoyd-
TUTENbHee APYruX OBLENPUHATBIX SA3bIKOB.

K cBoiicTBaM, KOTOpble YCNOXHSAIOT BEpUUKaLUIO U NOSTOMY AOMKHBI ObITb UCKIIOYEHbI, OTHOCATCS:

- BesycnoBHble nepexobl (3a UCKITHOYEHWEM BbI3OBOB MOAMpoOrpaMm);

- pekypcum;

- yKasaTenu, AMHaMun4eckn pacripefensemele obnactv namMaTv unv nobble TUMNbI AMHAMUYECKUX NEpPeMEHHbIX
N obbeKTOB;

- 0bpaboTka npepbiBaHUA Ha YpOBHE UCXOAHOro KoAa;

- MHOXECTBEHHOCTb BXOLOB WS BBIXOAOB B LKNax, 6rnokax unu nognporpaMmmMax;

VHULManusaumsa unu geknapauus HesBHbIX NepemMeHHbIX;

- BapuWaHTHbIE 3anucu 1 3KBUBANEHTHOCTb;

- NpoueaypHble napameTphl.

FA3bIKM NpOrpaMmmMmUpoBaHnsA HU3KOrO YPOBHSA, B YacTHOCTU acceMbriepbl, obnagalT HepocTaTkaMW, CBA3aHHBIMU
C WX XeCTKON OpUEHTaLMeEN Ha MpoLeccop MaliuHbLl UNK Ha onpeAeneHHyto nnatgopmMy.

YenaTenbHeIM CBOWCTBOM fi3blka NPOrpaMMUPOBaHUSA ABMAETCA €ro NPUrofAHOCTb K CO3flaHuio nNporpaMm, Bbl-
MoSIHEHUE KOTOpPbLIX MnpeAckasyemo. Ecnu ncnonb3yetca NoaxoAalmniA KOHKPETHLIA A3bIK NporpaMMUpoBaHuns, To B HEM
[OMKHO CYLUEeCTBOBaTb MOJMHOXECTBO, KOTOPOE FrapaHTUPYeT, YTO BbINONHEHUe MporpaMmbl NpeAckasyemo. 3To Mnoa-
MHOXeCTBO He MOXeT ObiTb (B 06LLeM crnydae) cTaTudeckn onpefeneHo, HeCMOTPA Ha TO YTO MHOTUe cTaTudeckue
OrpaHWYEHUs1 NOMOraloT rapaHTUpoBaThb Npeackasyemoe BbinonHeHne. OB6bIMHO 3TO MOXeT noTpeboBaTb A€MOHCTpa-
LMI0 TOro, YTO WHAEKCHl MaccuBa HaxXOAATCS B YCTAHOBAEHHLIX Npefenax U YTo YMCroBoe nepernosiHeHne He MOXET
BO3HUKHYTb, U T. M.

PekoMeHaaLum no NpUMeHEHUIO HEKOTOPbLIX SA3LIKOB NPOrpaMMUpoBaHus npuBedeHsl B Tabnuue B.3. O6o3nade-
HUS PaHroB MPUMEHUMOCTU SA3LIKOB NMPOrpaMMUPOBAHUA cneaytowue:

KP (HR) — kpaiiHe pekoMeHAYyeMbIii ANst AaHHOTO ypOBHA NonHoTel 6e3onacHocT. Ecnn ero He ucnonb3yior,
TO Ha 3Tane NnaHWpoBaHWA JOIPKHO 6bITb AaHo nNogpobHoe o6ocHOBaHUE OTKasa OT ero NPUMEHeHus, cornacosaHHoe
C 3KCMepToM;

P (R) — peKkoMeHAyeMbIii ANsi AAHHOTO YPOBHSA NONHOTH 6e3onacHocTu. CTeneHb 06A3aTeNbHOCTU ero npume-
HEHUs1 HUXe, YeM B crnyyae pekomeHaauum KP (HR);

- — OTCyTCTBUE peKOMeHAaLMiA N0 NPUMEHEHNIO UNKU HEMPUMEHEHMUIO;

HP (NR) — HepekoMeHAyeMbIii K MPUMEHEHUIO ANs JaHHOTO YPOBHS NMonHoTel 6e3onacHocTu. Ecnn ero npumens-
10T, TO Ha CTafiMKU NIaHMPOBaHUSA JOMKHO BbITb NpUBefeHO noapobHoe obocHoBaHUE ero NPUMEHEHWR, cornacoBaHHoe
C 3KCTMEepTOM.

Tabnwuya B.3 — PekomeHgauuu no NpUMEHeHUIO A3bIKOB NMporpaMMupoBaHuns

HaumeHoBaHue, o603HaueHue PaHr npumeHUMOCTU Asbika ANA
si3blka NPoOrpaMMMpoBaHus SILY SIL2 SIL3 SIL4
1ADA KP (HR) KP (HR) P (R) P (R)
2 ADA ¢ nogMHOXeCTBOM KP (HR) KP (HR) KP (HR) KP (HR)
3 MODULA-2 KP (HR) KP (HR) P (R) P (R)
4 MODULA ¢ nogMHOXeCTBOM KP (HR) KP (HR) KP (HR) KP (HR)
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OkoH4aHue mabnuupi B.3

HanmeHoBaHue, 06o3HadeHne PaHr npumeHuMocTu sisbika Ans
A3blka NPorpaMMMpoBaHus SILA SIL2 SIL3 SIL4
5 PASCAL KP (HR) KP (HR) P (R) P(R)
6 PASCAL ¢ NogMHOXeCTBOM KP (HR) KP (HR) KP (HR) KP (HR)
7 FORTRAN 77 P (R) P (R) P (R) P(R)
8 FORTRAN 77 ¢ NogMHOXeCTBOM KP (HR) KP (HR) KP (HR) KP (HR)
9C P (R) - HP (NR) HP (NR)

10 Asblk C ¢ NOAMHOXECTBOM U cTaHfapTom koauposa- | KP (HR) KP (HR) KP (HR) KP (HR)
HUA, @ TakkKe WCMONb30BaHWE WHCTPYMEHTOB CTaTU4ECKoro

aHanusa
11 PL/M P (R) - HP (NR) HP (NR)
12 PL/M ¢ NogMHOXeCTBOM U CTaHAapTOM KOAUPOBaHUA K3 (HR) P (R) P (R) P (R)
13 Accembrep P (R) P (R) - -
14 Accembriep ¢ NOAMHOXECTBOM U CTaHAApPTOM KOAUPO- P (R) P (R) P (R) P (R)
BaHUA
15 MHorocTyneH4aTble guarpammel P (R) P (R) P (R) P (R)
16 MHorocTyneH4yatas Jguarpamma ¢ onpejeneHHbIM KP (HR) KP (HR) KP (HR) KP (HR)
NojMHOXECTBOM A3blKa
17 Ouarpamma yHKUMOHaNbHbIX 610K0B P (R) P (R) P (R) P (R)

18 Ouarpamma dyHKUMoHaneHbIX 6nokoB ¢ onpegenen- | KP (HR) KP (HR) KP (HR) KP (HR)
HbIM NMOAMHOXECTBOM A3blKa

19 CTpyKTYypupOBaHHbIA TEKCT P (R) P (R) P (R) P (R)

20 CTpyKkTypupoBaHHbIA TEKCT ¢ onpefeneHHbiM nogmHo- | KP (HR) KP (HR) KP (HR) KP (HR)
XKeCTBOM fA3blka

21 MocnepoBaTenbHas dyHKUMOHanNbHas Anarpamma P (R) P (R) P (R) P (R)

22 MNocnepoBaTtensHaa ¢yHKUMoHanbHaa pAuarpamma | KP (HR) KP (HR) KP (HR) KP (HR)
¢ onpejeneHHsIM NOAMHOXECTBOM SA3blKa

23 Cnucok komaHg, P (R) - HP (NR) HP (NR)

24 Cnucok komaHf ¢ onpefieneHHbiM nogMHoxectsom | KP (HR) P (R) P (R) P (R)
A3blKa

MpumeyvaHusa

1 CucTeMHoe nporpamMHoe obecriedeHue BKIo4aeT B ce6a onepaumoHHyto cucTeMy, ApaiBepbl, BCTPOEHHbIE
bYHKUMKM W MporpaMMHbBIE MOAYNH, SBMsOWMecs 4YacTbio cuctembl. MO o6bMHO 0BecneunBaeTcs NOCTABLLMKOM
CB3C-cuctem (noacuctem). MogMHOXKECTBO A3blka crneayeT BuibupaTs 04eHb BHUMATENBHO, € TeM YTOGb! UCKIOUUTL
CNOXHblE CTPYKTYpbI, KOTOpble MOryT 0obpa3oBarbes B pesynbrate ownbok peanusayun. CneayeTt NnpoBoAUTL NpoBep-
KW, YTObbI Y6eanThcst B NpaBMIIbHOM WUCMONb30BaHWM MOAMHOXECTBA A3blka NPOrpaMMUpOBaHuUS.

2 MNpuknagHas nporpaMma npepacraenseT coboit nporpamMmy, pa3paboTaHHyO ANS KOHKPETHOrO NPUMEHEeHUs
CB3C-cuctembl. Bo MHorux cnyyasix Takasi nporpamMma paspabaTtbiBaeTc KOHEYHBIM nofb3oBaTteneM Nubo noapaa-
YMKOM, OPUEHTUPOBAHHBIM Ha pa3paboTky NpuknagHeIX NporpamMm. B Tex cny4asx, korga psaa A3blkoB NPorpaMMupo-
BaHWS NOJAEPXKMBAIOT OAHU U Te Xe pekoMeHAaumu, paspaboTynky cnegyeT BbiGpaTh TOT A3bIK, KOTOPLIA NOBCeMecC-
THO UCMNOSIb3YeTCH MEepPCOHarioM B KOHKPETHOW NPOMbILLIEHHOCT UnNKU oTpacnu. oAMHOXeCTBO s3blka NporpaMMmu-
poBaHusA cneayeT BbIOUpaTh ¢ 0co6bIM BHUMaHWEM, YTOOBI UCKITIOUUTL CROXHBIE CTPYKTYPLI, KOTOPbIE MOTYT NPUBECTH
K owmnbkam peanusauum.

3 Ecnu KOHKpETHBI 513bIK NporpaMMMpoOBaHWA He MNpeAcTaBneH B HacTosiel Tabnuue, To STO He O3HavaeT,
YTO OH UCKITIOYEH. OTOT KOHKPETHBIA A3bIK NPOrpaMMUPOBaHUA AOMKEH COOTBETCTBOBATL TPeGOBaHUSAM HACTOSILLEro
cTaHaapTa.

4 O nyHkTax 15—24 cm. TOCT P 53195.4.

Bonee nogpobHoe onucaHue gaHHoro Metogal/cpeacTsa npuseaeHo B [181].
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B.5 Bepudpukauus u moaucbukauus

B.5.1 BeposTHOCTHOE TeCTUpOBaHue
MpuMeyaHune —Ccbinka Ha AaHHbIN MeTog/cpeacTBo npuseaeHa B FOCT P 53195.4 (Tabnuubl A5, A.7 nA.9).

Llene: nony4eHWe KOnMMYeCTBEHHbLIX MoKasaTerneil HageXHOCTU uccnefyemMoin nporpammeit.

OnucaHue: KoMMYeCcTBEHHbIE NokasaTen MOryT BbiTb NMOyYeHbl C Y4ETOM OTHOCUTENLHBIX YPOBHEHR AoBepus u
3Ha4YMMOCTK. B 1x cocTaB BXOAAT:

- BEPOSATHOCTb OLUMGKM MpW 3anpoce;

- BEPOATHOCTb OLUMOKN B TeYeHWe OrnpeAefieHHOro nepuoja BpeMeHy;

- BEPOSTHOCTb NOCMNEACTBUIA OLLUBKN.

M3 aTMx nokasaTeneil MoryT GbITb MoNyYeHbl Apyrue nokasaTtenu, Hanpumep:

- BEPOATHOCTb 6e30LmMboYHON paboTl,

- BEPOATHOCTb XUBYYECTH;

- BOCTYMHOCTS;

- cpeaHee BpeMs HapaboTkn Ha oTka3 (MTBF) unu yactoTa 0TKa3os;

- BEpOATHOCTbL 6e30MacHoro UCMONHEHUS.

BeposTHOCTHBIE NMOKasaTenu OCHOBLIBAOTCA MO0 Ha CTaTUCTUYECKUX MCMbITaHUAX, NMOO Ha onbiTe aKcnryara-
umun. Kak npasuno, 4nMcrno TecToBbIX NMPUMepoB UNKU HabniogaemblX NpakTU4ECKUX NPUMEpPOB OYeHb Benuko. OBbIMHO
TECTUpOBAHWE B PEXMUME 3aNpOCOB 3aHUMAET 3HAYUTENBHO MEHbLUE BPEMEHU, YEM B HENPEPLIBHOM pexXuMe paboThi.

Ona dopMnpoBaHna BXOAHLIX A@HHBIX TECTUPOBaAHUA W YNpaBieHUs BLIXOAHBIMUA AaHHBIMU TECTMPOBaHUs 0DbIY-
HO MCNONb3YHTCA UHCTPYMEHTHI aBTOMaTUYECKOro TeCTUpoBaHUA. KpynHble TeCTbl MPOroHA0TCA Ha 60nbLIMX LeHTpanb-
HbIX KOMMblOTEPaAX C UMUTaLMei cooTBeTCTBYIOWEN Nepudepun. TecTupyemble faHHble BEIGUpaloTCs ¢ y4eTOM Kak cuc-
TeMaTU4ecKux, Tak U cnydaiHblx owmbok AC. Hanpumep, obliee ynpaBneHue TecTupoBaHMeM rapaHTUpyeT npodgunbs
TeCTUpYeMbIX AaHHbIX, TOrZla Kak cry4daiHblil BbI6op TECTUPYEMbIX AaHHBIX MOXET YNpaBnsTh OTAENbHLIMU TECTOBLIMM
npumepammn 6onee getarnsHo.

MuauBupyancHble cpeAcTBa ANA TECTUPOBAHWUSA, BbINOMHEHUE TECTUPOBAHMA U yrpaBieHWEe TeCTUpOBaHUEM
onpeAensaioTca AeTanu3smpoBaHHbBIMUA LEeNAMU TeCTUpoBaHUA. [lpyrne BaxHble YCrOBUS 3ajaloTcsl MaremaTUu4ecKumn
npeanockIsIkaMu, KOoTopble AOMKHLI ObiTb COONIOAEHbI, €CNU OUeHKa TECTMPOBaHUSA YA OBIIETBOPSET 3alaHHbLIM LIENsiM
TeCTUPOBaHUS.

M3 onbiTa skcnnyaTayum Takke MOryT 6biTh Morny4eHbl BEPOSTHOCTHbIE NPEACTaBNeHUs NoBeAeHUs noboro Tectu-
pyemoro obbekTa. Ecnn cobniogalotcs ofguHaKoBble YCNOBUSA, TO K OLeHKaM pe3yrsraToB TeCTUpOBaHUsi MOXET ObiTb
NMpUMEHEH OJWHaKOBbLIA MaTeMaTudeckuit annapar.

Mpu “cnonb3oBaHWM 3TUX METOAOB AOCTATOYHO CIOXHO MPOAEMOHCTPUPOBATL Ha NpaKTUKe CBEPXBLICOKNE
YPOBHMU HaLeXHOCTMU.

Bonee noapo6Hoe onvcaHue faHHoro metoga/cpefctsa npuBegeHo B [182, 183]

B.5.2 Peructpauus u aHanus gaHHbIX

MpumMmedaHune — Cchinka Ha faHHbIA MeTog/cpeacTBo npusegeHa B FOCT P 53195.4 (tabnuusl A.5 n A.8).

Llenb: fJOKYMEeHTUpOBaHWE BCEX AaHHbLIX, PELUEHWIA N pasyMHOro 060CHOBaHUS NPOrpaMMHbLIX NPOeKToB ANa obec-
neYyeHus BepudmnKaLmm, oLeHKW, NOATBEPKAESHUS COOTBETCTBMA U SKCNyaTaLum.

OnucaHue: B npoLiecce BCEro NpoeKTUpoBaHuA paspabaTeiBaeTcs noapobHan AOKYMEHTaLUus, B KOTOPYO BXOAAT:

- TeCcTUpOBaHWe, BLIMOMHAEMO Ha KaXAoM MporpamMMHOM MoAyne;

- peLleHus U ux o6oCHOBaHMUS;

- NpoBrnembl U UX peLleHUs.

B npouecce nNpoekTMpoBaHUs U No 3aBEpLUEHUN NpoekTa dTa AOKYMEHTauusa MoxeT ObiTb npoaHanuavpoBaHa
Ha Hanu4iue LUMpoKoro Habopa MHopmMaumn. B 4acTHocTu, Takaa MHpopMaLms, UCNonb3oBasLlasaca B kadecTBe 060-
CHOBaHMWS MPW NPUHSATAU KOHKPETHBIX PeLUeHWid B npoLecce pa3paboTku NpoekTa U 04eHb BaxHas Ans obcnyxvusaHus
BbIMUCNUTENBHBLIX CUCTEM, HE BCerfa U3BeCTHa MHXeHepaM no aKcrnnyaTauuu.

Bonee nogpobHoe onuncaHue faHHoro mMetofa/cpefctsa npusegeHo B [184].

B.5.3 TecTupoBaHue nHtepdeiica

MpumMmeyvaHune — Ccblllka Ha JaHHbI MeTog/cpeacTBo npusegeHa B FTOCT P 53195.4 (tabnuuya A.5).

Llene: oBHapyxeHWe ownbOK B MHTepdhercax NoANporpamm.

OnucaHue: BO3MOXHO NPUMEHEHUe HECKOMBKUX YPOBHEN JeTanuaauuu uiu nofiHoTel TecTupoBaHus. K Hambo-
riee BaXHbIM YPOBHAM OTHOCUTCS TE€CTUPOBaHWE:

- BCEX WHTEPMEACHBIX MEPEMEHHBIX C UX NPeAeSbHEIMW 3HaYeHUAMK,

- BCEX OTAENbHbIX MHTEP(ENCHBIX NePeMeHHbIX C UX NpeAenbHBEIMU 3HAa4YeHUAMU C APYrUMU UHTepdencHbIMU
nepeMeHHbIMU € UX HOPManbHbIMU 3Ha4YeHUAMY,;

- BCEX 3Ha4YeHUi npegMeTHON obnacTu Kaxgon UHTepdelicHON nepeMeHHON ¢ APYrMMU UHTepdeicHBIMU Nepe-
MEHHBIMU C UX HOPMAaNbHLIMKU 3HAYEHUAMM;

- BCEX 3Ha4YeHUit Bcex NepeMeHHbIX B pasHblx KOMBMHaLMsIX (BO3SMOXHO TOMbKO AN HeBonblIMX MHTepdeiicoB);

- KaXQoro BbI30Ba KaxAo0i NoAnNporpaMmel, YMECTHOrO NpU crneLyucULMpOBaHHbBIX YCI0BUAX TECTUPOBaHUS.
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3Tu TecTUpoBaHUs 0COGEHHO BaXHbI, €cnu UHTepdeiickl He obragatoT cnocobHOCTbI0O 0GHapyXuBaTb Henpa-
BUNbHbIE 3HAYeHUS NapaMeTpoB. Takue TeCTUPOBAHUA TaKXKe BaXHbl NPU reHepauun HOBbIX KOHUrypauui paHee
CyLLeCTBOBaBLUKUX MNOANPOrpamMm.

Bonee nogpobHoe onucaHue aaHHOro metoaa/cpefcTsa npusegeHo B [185].

B.5.4 AHanus rpaHUYHbLIX 3HaAYeHUN

MpumeyaHue — Ccbinka Ha gaHHbIW MeTog/cpeacTso npuBeaeHa B FTOCT P 53195.4 (tabnuupl 6.2, 6.3 n B.8).

Llenb: o6HapyxeHue nporpaMMHbIX OWKWGOK NpW NpeAenbHBIX U FPaHNYHbIX 3HAYEHUAX NapaMeTpoB.

OnucaHue: nNpegMeTHas BxogHas obnacTe nporpaMMbl pa3fensercs Ha MHOXECTBO BXOAHbIX KIacCoB B COOTBET-
CTBWM C OTHOLIEHUSIMU 3KBUBArieHTHOCTUN (CM. B.5.7). TecTupoBaHue AOMKHO OXBaTbiBaTb rpaHULbl U 3KCTpEMarbHble
3Ha4YeHUsA knaccoB. [laHHOe TecTUpoBaHWe NPOBEPSET COBMafieHWe rpaHuLbl NpeAMETHON BXoAHOW obnactn B crnieyu-
duKauuu ¢ rpaHALaMmn, yCTaHOBIEHHBIMU NPOrpaMMoi. Mcnonb3oBaHWe HYNEBOro 3HAYEHUA B HENOCPEeACTBEHHLIX
M B KOCBEHHbIX Npeobpa3soBaHUsiX YacTo NpUBOAUT K ownbkam. Ocoboro BHUMaHUs TpebyioT:

- HyNeBoO genuTens;

- 3Hakn npobena ASCII;

- NMYCTON CTEK UIK 3NIEMEHT CNUCKa,

- 3anofnHeHHas maTpuua,;

- BBOJ HyNneBoii Tabnuubl.

OB6bIMHO rpaHULibl BXOAHBLIX 3Ha4€HUA HanpsMyr COOTHOCATCS C rpaHULiaMn BLIXOAHLIX 3HaYeHui. [Ana ycTtaHoB-
TNIeHNA BbIXOAHbBIX MapaMeTpoB B UX NpeAenbHble 3Ha4YeHUA HeobX0AMMO 3anucbiBaTb cneunanbHble TeCToBbIE NpUMe-
pbl. CnegyeT Takke MO BO3MOXHOCTU PaccMOTPeTb crneyudmrkaLmio Takoro TeCTOBOro Npumepa, KoTopblii nobyxaaeT
BbIXOJHOE 3HaYeHUe MNPEBLICUTL YCTaHOBNEHHbIE cneuuduKkaLneid rpaHnyHble 3HaYeHNs.

Ecnu BbIxogHblEe 3HAYEeHUS SIBMSIOTCS NOCNEAOBaTeNbHOCTLIO AaHHLIX, HaNpuMep Tabnuua, To ocoboe BHUMaHUe
crieAyeT YAenuTb NepBOMY W MOCNeHEMy 3neMeHTaM, a Talkke cnuckam, cogepxawum nubo HW ogHoro, nNMbo ofuH,
nwbo aBa aneMeHTa.

Bonee nogpobHoe onucaHue gaHHoro MeToaa/cpeacTsa npuseaeHo B [186].

B.5.5 Npennonoxenue owmbok

MpumMmeyvyaHue — Cchbinka Ha AaHHbI MeToa/cpeacTso npusefeHa B FOCT P 53195.4 (Tabnuuybl 5.2 n 6.8).

Llenb: uckntodeHne ownbku nporpammMupoBaHus.

OnucaHwue: onblT TECTUPOBAHNSA U UHTYULMS B COMETaHWUMN CO CBEAEHUSIMUA U 3aUHTEPECOBAHHOCTBIO OTHOCUTENBHO
TEeCTUPYEMOI cucTeMbl MOryT A06aBUTL HEKOTOPLIE HeKnaccuuuMpoBaHHbIe TECTOBbIE NpUMepLl K Habopy 3afaHHbIX
TEeCTOBbIX NPUMEpPOB.

CneumnanbHble 3HAYeHUS UM KOMBMHaUMKM 3Ha4YeHWn MoryT GbITb NoABepXeHbI olnbkaM. HekoTopble BbibiBalo-
e UHTepecC TeCcToBLIE NPUMEPLl MOryT ObITb MOMyYeHbl U3 aHanM3a KOHTPONbHbLIX CUCKOB. CriefyeT Taloke paccMoT-
peTb, ABNAETCA N CMCTEMA JOCTaTOMHO YCTOWYMBON. Hanpumep: crnefyeT N HaXXUMaTh KrNaBuLLKM Ha NepefHen naHenn
CMULLKOM BbICTPO UMK CIIULLKOM YacTo; YTO NPOU3OWAET, eCnu ABe KNaBULLW HaxaTb O4HOBPEMEHHO.

Bonee nopgpoGHoe onucaHue faHHoro metofa/cpeacTsa npusegeHo B [187].

B.5.6 BBeaeHue owmbok

MpumeyaHune — CcbinNKka Ha AaHHbIA MeToa/cpercTBo nNpueegeHa B FTOCT P 53195.4 (Tabnuua B.2).

Llens: noaTBepxaeHUe afekBaTHOCTU Habopa TecToBbIX NPUMEpPOB.

OnucaHWe: HEKOTOPbLIE U3BECTHbIE TUMbI OLIMGOK BBOAATCA (NOAMELUMBAIOTCSA) B MporpaMmy, U nporpaMma Bbi-
MOSIHAETCA C TECTOBLIMU NPUMepaMn B pexume TecTupoBaHus. MNpu oBHapyXeHWW TOMBKO HEKOTOPLIX MogMeLUaHHbIX
OLNBOK TecTOBbLIN MPUMep CTAHOBUTCS HeafekBaTHbIM. OTHOLIEHWE uYncna oGHapyXeHHbIX NoAMeLLaHHbIX oGOk K
obLemy uncny nogmellaHHbIX OLNGOK OLEHWBAETCA Kak OTHOLLEHMe Yncnia oBHapyXeHHbIX peanbHbIX OLWMGOK K o6LLe-
MY YnCny peasibHbIX OLWNBOK. OTO faeT BO3ZMOXHOCTb OLEHWUTb YNCIO OCTaTOYHbLIX OWMGOK U, TeM caMbiM, OCTanbHY
paboTy no TecTUpOBaHULO.

O6HapyxeHHbie NoOMewaHHble OWubKu _ OBHapyXeHHbIE peasbHblie OWUGKU
Obuwiee queno nodmeuwlaHHbiXx owWUboK Obuyee yucno pealbHbIX OUWUBOK

O6Hapy:KeHWe Bcex NOAMELLaHHbIX OLMBOK MOXeT ykasbiBaTb MMBo Ha afekBaTHOCTbL TECTOBOrO npumepa, nmbo
Ha TO, YTO NofMelUaHHble OLWKNBKM BbINo CRMLIKOM Nerko HauTu. OrpaHndYeHnsaMn JaHHOro MeTofa ABMSAITCA: NOPSAOK
nonyveHus NoBbix NOMesHbIX PesynsTaToB, TUMbLI owmnBok. Takke HeobxoauMo, YTOGEI NO3ULMK NOSMELLNBAHUA OLLUMBOK
oTpaxanu ctaTucTudeckoe pacrnpegerieHne pearnbHbIX OWnBoK.

Bonee nofgpobHoe onucaHWe aaHHoro MeTofal/cpenctaa npueefeHo B [186 — 189].

B.5.7 Knaccbl 3KBUBanNeHTHOCTH U pa3feneHHoe TeCTUpoBaHUe BXOAOB

MpumeyaHue — Ccbifika Ha JaHHbIl MeTog/cpeacTBo npuegeHa B FTOCT P 53195.4 (Tabnuusl B.2 1 B.3).

Lle]'lbi ajeKkBaTHOe TeCTUpoBaHUe MporpaMMHbIX CpefCTB C UCMNONb30OBaHNEM MUHUMYMa TeCTUpyeMblX AaHHbIX.
TecTupyeMble faHHble obpasytoTca nyTeM Belibopa YacTel BXOAHLIX AaHHbLIX NpeaMeETHol obnacTy, Tpebytowuxes ans
aHanusa nNporpamMmMHbIX CPeSCTB.

OnucaHue: npuMmeHaeMasn cTpaterua MenbITaHui 6a3|/|pyeT0ﬂ Ha OTHOLWEeHNUN SKBUBanNeHTHOCTU BXO40B, KOTOpPOE
onpeaenseT pasgeneHne BXxogHol obnacTy.
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TecToBbIE NpUMepLI BEIBUpalOTCs ¢ YYETOM OXBaTa BCcex NnpefBapuUTenibHO cneyuduLMpoBaHHbIX pasbuennii. A3
KaX|oro Kracca 3KBMBareHTHOCTM BbIOUpaeTcA No MeHbLUEN Mepe OAWH TECTOBLIA NpUMep.

CyLlecTByIOT crieqytoLue OCHOBHbIE BO3MOXHOCTU pasbueHunsi BXOAHLIX AaHHbIX:

- Kracchbl 3KBUBAsNEHTHOCTU, obpa3soBaHHble M3 cneyudukalmum (MHTeprnpeTauus cneyudukaumm mMoxet ObiTb
opueHTUpoBaHa NM6o Ha Bxof, HaNpUMep, Korda BblbpaHHble 3HAaUYeHUs] CUMTalOTCA OfWHAKOBLIMU, MO0 Ha BLIXOA,
HanpumMmep, korga Habop 3HaYeHMWn NpMBOAMUT K OHOMY U TOMY e (PYHKLMOHaNbLHOMY pe3ynbrary);

- Knaccbl 3KBMBaNeHTHOCTU, obpa3oBaHHble B COOTBETCTBUM C BHYTPEHHEW CTPYKTYPOW nporpamMmbl (pesynsraThl
Kracca 3KBUBareHTHOCTU ONpefensaTcs U3 CTaTUYecKoro aHanuaa nporpamm, Hanpumep, Habop 3HaueHuit obpabaTbl-
BaeTCsA OAHUM U TeM e crnocobom).

Bonee nogpo6Hoe onucaHwe gaHHOro meTtoaa/cpeacTtBa npusegeHo B [190—194).

B.5.8 CTpyKTypHOe TecTupoBaHue

MpumMmedaHue — Ccbinka Ha faHHbI MeTog/cpeacTBo npuBegeHa B FOCT P 53195.4 (tabnuua b.2).

Llenb: npuMeHeHWe TeCTOB, aHaNU3UpYOLMX onpefereHHble NMOAMHOXECTBa CTPYKTYpbl MporpaMmbl.

OnucaHue: Ha OCHOBE aHann3a NporpamMmMbl onpeaensieTcs Habop BXOAHbIX AaHHBIX TaK, 4ToObl Mor 6bITb NpoaHa-
NU3UPOBaH OCTaTOMHO GonbLUIOK (YacTo ¢ 3apaHee 3afjaHHbIM Ha3Ha4YeHWeM) NPOLEHT NporpaMMHbIX koaos. CpefcTBa
oxsaTta NporpamMMel, B 3aBUCUMOCTU OT cTeneHn TpebyeMoii CTPOrocTn MoryT GbiTb pasnuyHbIMU:

- yTBEpXAEHUE — 3TO HaUMEHee CTPOrUil TECT, MOCKOIbLKY MOXHO BHINMONHUTL BCE 3aKOANPOBaHHLIE YTBEPXAEHUA
6e3 aHanusa obeunx BeTBEW YCNOBHOrO YTBEPXAESHUS,

- BETBNEHWe — cnefyeT NpoBepATb 06e CTOPOHLI KaXAoi BETBU (9TO MOXET 0Ka3aTbCA HenpakTUYHBIM ANA
HEeKOTOpLIX TUMOB KOAOB 3aLLUTHI);

- COCTaBHble YCNOBUA — aHanNU3npyeTCcsa Kaxoe YCNoBUEe B COCTaBHOW BeTBU (cBA3aHHoe onepaTtopom WU/WJIN)
(cM., Hanpumep, oxeaT pelleHna moanduumpoaHHeiMU yenoBuaMn MCDC, KOTOpBIA 03HAYaET, YTO Kaxaas To4Ka BXO-
Aa u BbiIxoAa B nporpamMme 6bina 3ageicTBOBaHa MO MeHbLUel Mepe OfWH pas, uTo nboe peweHne B nporpamme
NONy4MNo BCe BO3MOXHbIE pe3yneTaThl NO KpaiHeil Mepe OfWH pa3 U YTO ANS KaXA0ro YCroBuS B pelleHnn 6bin nokasaH
He3aBUCUMBIN pe3ynbTaT, BAUSIOWWUI Ha pe3ynsTupylollee pelueHue). [Ans kaxgoro Habopa nepemeHHbIX (BHYTpW noru-
4YeCKOro BblpaXeHUs), Kak UCTUHHBIX, TaK U NOXKHBIX, AOMKHbLI ObITb paspaboTaHbl ByneBbl Tabnuubl UCTUHHOCTK;

- LCSAJ — nocnegoBaTenbHOCTb NIMHEAHOTrO Kofja U NepexofoB npeAcTaBnseT coboi niobyio NMHeNHyo nocne-
[0BaTeNbHOCTL  3aKOAMPOBAHHLIX YTBEPXAEHWIA, BKMIOYas YCMOBHLIE YTBEPXAEHUS, 3aKaHYMBaloLMecs Nepexonom.
MHorue noTeHuuanbHele NognocneaoBaTeNbHOCTU MOMYT OKa3aTbCsl HEBLINOMHUMBLIMU U3-3a OrpaHUYeHuid, KoTopble
HanararloTcs Ha BXOAHble faHHble B pe3ynsrare BbiMOMHEHUA NpeabiayLero Koaa,

- MOTOK JaHHbIX — BbIMOMHALWMECA MNOCNeaoBaTeNbHOCTU BhIGUPAKOTCA HA OCHOBE WUCMONb3YeMbIX AaHHbIX;
HanpumMep, NOCNeAoBaTeNbHOCTL, e OA4Ha U Ta Xe NepeMeHHas U 3anucbiBaeTcs, U CYUTLIBAETCS,

- rpacd BbI3OBOB — MporpaMma, CoCToslas M3 MoanporpaMM, KOTopele MOryT ObiTb BbI3BaHbl W3 ApYrux
noanporpaMm. 3TOT rpad BbLI3OBOB NpefcTaBnseT coboit AepeBO BLI3OBOB MOAMpPOrpamMM B nporpamme. TecTbl
[LOMXKHBI OXBaTblBaThb BCE BLI3OBLI B ePeEBE;

- BasoBas nocnefoBaTeNbHOCTb — Of4Ha U3 MUHWMAarbHOro Habopa KOHeYHbIX NoCneAoBaTenLHOCTe!H OT Havana
[0 KOHLa, Korga oxBayeHbl Bce fAyrM (nepekpoiBarolmecs komBuHauuu nocnepoBaTenbHocTel B 5ToM 6a3oBoM
Habope MoryT cchopmupoBaTh Mobyto NocneAoBaTeNlbHOCTb Yepes 3TY YacTb nporpaMMbl). TecTsl Bcex 6a3oBbIx nocrne-
JoBaTeNnbHOCTe Nokasanu cBoto 3ppeKTUBHOCTL NpK 0BHapYXeHUU oWMBOoK.

Bonee nopgpo6Hoe onucaHue AaHHoro meTtoaalcpefcTsa npusefeHo B [195—200].

B.5.9 AHanus3 noToKoB ynpaBneHus

MpunmedaHune — Ccbinka Ha AaHHbIA MeToa/cpefcTBo npuBeaeHa B TOCT P 53195.4 (Tabnuua bB.8).

Llent: oGHapy»eHne HU3KOKa4eCTBEHHbIX M MOTEHLUANBHO HEKOPPEKTHEIX CTPYKTYp Mporpamm.

OnucaHne: aHanus notoka ynpaBrieHna npeacraBnAaeT coboli MeTOo[ CTaTU4eCKoro TeCTupoBaHUA ANA HaxXoxpe-
HUS nofo3peBaeMelx obracTer NporpaMmel, KOTOpbIE HE COOTBETCTBYHOT OnpasfaBLUeil ceba npakTuke nporpaMMupo-
BaHuA. MporpamMma aHanmanpyeTcs, hopMUPYA HanpasrieHHbIA rpady, KOTopbll MoxeT OblTb NpoaHanusMpoBaH Ha
Hanu4ue:

- HeJoOCTYNHLIX (PparMeHTOB MporpaMmel, Hanpumep 6e3ycroBHLIX NEPEXOA0B, KOTOpPLIE AenatT dhparMeHThl
nporpammel HefJoCTMKUMBIMY;

- 3aMyTaHHbIX KOAOB. XOPOLIO CTPYKTYPUPOBAHHLIA ko4 UMeET yrnpasnsatoLwuii rpad, 4onyckaroWwnin cokpalleHne
nyTem rocrnefoBaTenbHOro cokpalleHus rpada A0 of4Horo yana. B oTnu4mne oT 3Toro nnoxo CTPYKTYpUPOBaHHLIA KOA
MOXeET BbITb COKpalleH TONBKO A0 rpynnbl, COCTOALLEN U3 HECKONMBKUX Y3N0B.

Bonee noagpo6Hoe onvcaHne faHHoro metoga/cpeacTtsa npusedeHo B [201, 202].

B.5.10 AHanu3 NOTOKOB AaHHbIX

MpumedaHue — Cchinka Ha AaHHbLIA MeToa/cpefcTeo npuBeaeHa B TOCT P 53195.4 (Tabnuuya B.8).

Llenb: oGHapyxeH1e HU3KOKa4eCTBEHHbIX W MOTEHLMaNbHO HEKOPPEKTHLIX CTPYKTYP Mporpamm.

OnucaHuWe: aHanus NoToka AaHHbIX NpefcTaBnseT coboil METOL CTaTUYEeCcKoro TeCTUPOBaHUA, 06BbeANHAOLNIA
WHopMaLo, MOMyHYeHHYIO U3 aHanusa noToka ynpaBneHusl, ¢ MHopMaLeid 0 TOM, kakue nepeMeHHble CYUTLIBaTCS
UNK 3anuceIBatOTCs B PasnuYHbIX YacTax koga. [JaHHbI MeTO[ MOXET NPOBepSTh:

- NepeMeHHble, KOTopble MOryT BbITb CUUTaHbl 1O NPUCBOEHUS UM 3HAYEHUIA. Takyro CUTYaLMi0 MOXHO UCKITIOYUTS,
ecnu Bcerga npucBavBaTh 3HaueHWe npu o6bsBIEHUU HOBOW NepeMEHHOI;
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- NepeMeHHble, 3anncaHHbIe HECKONBKO pa3, HO He CYMTaHHble. Takas CUTyaumua MOXET yKasblBaTb Ha NponyLyeH-
HbIA Kop;

- MepeMeHHekle, KOTOpble 3anncaHbl, HO HUKOIIa HE CUMTLIBAIOTCA. Takas cuTyauus MOXET yKasbiBaTb Ha U3bbIToY-
HBIA Kod.

AHOMarbHBIA MOTOK AaHHBIX HE BCeria HenocpeCTBEHHO COOTBETCTBYET MPOrpamMmHbiM olinbkam, HO ecnu aHo-
Manuu UCKIIOYEHBI, TO ManoBeposATHO, YTO kof byaeT cogepaTb OLLUMGKM.

Bornee nogpo6Hoe onucaHwe aaHHoro meTtoaa/cpeAcTBa npuBegeHo B [201—203).

B.5.11 BbifiBNeHWe CKpbITbIX CXEM UCMONMHEHUA

MpumeyaHue — Cchinka Ha JaHHbI MeToa/cpeacTBo npueeaeHa B FTOCT P 53195.4 (Tabnuua B.8).

Llenb: oGHapyeHWe HeoXunaaeMblX MyTei UK FTIOrMYECKUX MOTOKOB B CUCTEME, B KOHKPETHBIX YCIIOBUSX WHULMU-
pyoLMX HexenaTenbHble yHKLMKU UK 3anpeLuaroLux BbIMOMHEHNE HeOOX0AUMBIX PYHKLMIA.

OnuncaHue: nyTb NapasuTHOW CXeMbl MOXET cofepXaTb annapaTHble, NporpaMMHble CpeacTBa, onepaTopbl Aei-
CTBUIA UM KOMBMHaLMKM STUX aneMeHTOB. Mapa3snTHble CXeMbl He SIBMSIOTCSA pe3yrnsTaToM HeEMCNpaBHOCTER annapaTHbIX
CPefCTB, a NPefCTaBnAT coboi CKpLIThIE YCNOBUSI HEBHUMATENBHOMO MPOEKTUPOBAHUA CUCTEMbI UMK KOAWPOBAHUA
npuknagHelX Nporpamm, 4To npu onpefeneHHbIX YCNoBUSIX MOXET MPUBECTU K HENPaBUNbLHOMY (PYHKLUOHUPOBaHUIO
CUCTEMBI.

ﬂapaal/lTHble CXeMbl pasfendrT Ha crieqyrluiue Kateropun:

- napasuTHbIE NyTW, Bbi3biBatoLMEe MOTOKM TOKA, SHEPruv WUIM FIOMMYECKUX MOCIefoBaTENbHOCTEN NO HeoXuaae-
MOMY NyTW UK B He3aJdaHHOM HanpaBneHUU,

- NapasnTHas CUHXPOHM3aLUs, NPU KOTOPOK COBLITUSI NMPOUCXOAAT B HEOXUAAEMOW UNN NPOTUBOPEYMBOW NOCne-
A0BaTesIbHOCTH,

- napasuTHas WHAMKaUMSA, Bbi3blBalolas HEOAHO3HAYHbIe WUIK NOXHbIe M306paXeHUsa yCcnoBuUi aKkcnnyaTauuu
CUCTEMBbI, YTO MOXET NPUBECTU K HeXenaTellbHbIM ,qel7|CTBI/|F|M onepartopa,

- NapasnTHble METKW, HEKOPPEKTHO WIIM HETOYHO pasMevalolMe CUCTEMHblE PYHKUWUUW, HAnpUMep CUCTEMHbIE
BXOfbl, KOAbI yNpaBlieHNsi, M300pacKeHUs, LUMHbI U T. 4., YTO MOXET BBECTU B 3abnyxaeHue onepatopa, KOTOpPbIA MOXeT
BbINOSMHUTE B CUCTEME HEKOPPEKTHLIE AeUCTBUA.

AHanus napasnTHbIX CXeM OCHOBbIBAeTCA Ha pacno3HaBaHUU 6a30BbIX TOMOJIOMMYECKUX KOM6MHaLMﬁ B annapaTt-
HOW MNKU NPOrpaMMHOI CTPYKType. AHanu3s ocyLLEeCTBNSETCA C MOMOLLbLIO KOHTPOSIEHOMO Cnucka BONPOcoB 06 UCNOonb3o-
BaHUM ©a30BbIX TOMOMOrMYEeCKUX KOMMOHEHTOB U OTHOLUEHUSAX MexXay HUMU.

Bonee nogpobHoe onucaHne gaHHoro meToaal/cpeacrtsa npueegeHo B [204, 205].

B.5.12 TecTupoBaHue Ha CUMBOSIbHOM YpOBHe

MpumeyvyaHue — Cchinka Ha AaHHbIA MeToa/cpeacTso npuseaeHa B FOCT P 53195.4 (Tabnuvua B.8).

Llenb: nokasaTb COOTBETCTBUE MEXAY WCXOAHBIM KOAOM U cneyudukaynei.

OnucaHne: nepeMeHHele MporpamMmmel OLEHMBAKOTCA MNOCHe 3aMeHbl BO BCEX onepatopax npucBavBaHUS rneBow
€ro YyacTu Ha npaBylo. YCrOBHbIE BETBU U LMKl NpeobpasytoTca B OyneBbl BbipaxeHus. OKoHYaTenbHbl pesynsrar
npeacTtaBnseT coboil CUMBOMbHOE BhIpaXeHWe ANS KaxaoW nepeMeHHol nporpamMmmel. OHO MOXeT GbiTb NpoBEpPEHO
OTHOCUTENBHO MpeAnonaraeMoro CUMBOJIBHOMO BblpaXXeHUs.

Bonee noppobHoe onucaHWe faHHOro MeTofal/cpeactea npuseaeHo B [206, 207].

B.5.13 ®opmanbHoe foKa3aTenbCTBO

MpumedvaHue — Cchinka Ha AaHHbIA MeToa/cpefcTeo npueegeHa B FTOCT P 53195.4 (tabnvua A.9).

Llenb: Bepudumkaumsa (nyTem fokaszaTenescTBa) KOPPEKTHOCTW NporpaMM mnu cneundukayuii 6e3 nx ucnonHeHus,
Ucnonb3ys TeopeTUyeckue U MaTeMaTuyeckne Mojenu u npasuna.

OnucaHwue: pag yTBepX4eHWA ycTaHaBnmBaeTcs B pa3fiMyHbIX TOMKax NporpaMmel, U OHW WCMONB3YOTCA B Kade-
CTBE NpeaycroBWiA U NOCTYCNOBWIA AN pasnuyHbIX NyTeit NnporpamMmel. [lokasaTenscTBO JEMOHCTPUPYET, YTO Nporpamma
npeobpasyeT NpeaycrioBUs B NOCTYCIOBUS B COOTBETCTBUM C HABOPOM NorM4eckux Npasun U 3aBepLuaeTcs.

B HacTosLeM cTaHAapTe onncaHbl pasfindHble dhopMarbHble MeTogel, Hanpumep CCS, CSP, HOL, LOTOS, OBJ,
BpeMeHHas noruka, VDM un Z (cm. B.2.4).

AnbTepHaTUBHBLIM MeToay hopmManbHOro AokasaTeNnebCTBa ABMAETCH «CTPOrMid aprymeHT». [ogroTaBnveaeTcs
npoueaypa gopmMarnbHoro fokasaTensCTBa, B KOTOPOW NpefcTaBfieHbl OCHOBHbLIE 3Tanbl, HO BKIOYEHLI HEe BCe MaTema-
TUYeckne nogpoGHOCTU. MeTOoA «CTporuii apryMeHT» siBnsieTca Gonee cnabbiM MeTOL0M BepudukaLum, ycTaHaBnmsato-
MM, YTO AoKas3aTenbCTBO Bbio Gbl BO3MOXHBLIM, ecni 6bl K 3TOMY BbInn NpefnpuUHATLI NOMBITKA.

Bonee nogpobHoe onucaHue aaHHoro MeToga/cpeactsa npusegeHo B [207—210].

B.5.14 MeTpuKU CIIOXHOCTU NporpaMMHOro obecnevyeHus

MpumMmedaHune — Cchinka Ha JaHHbIR MeToa/cpeacTBo npuBegeHa B TOCT P 53195.4 (tabnvuyel A.9 n A.10).

Llenb: NporHoampoBaHue XapakTepuUCTUK MporpamMM UCXOASA M3 CBOWCTB camux MporpamM unu ux paspaboTku
nnbo npefbICTOPUN TECTUPOBAHMUS.
OnucaHue: faHHble METOAbI OLieHUBaIOT HEKOTOPLIE CTPYKTYPHbLIE CBOMCTBA NPOrpaMMHLIX CPEACTB U UX OTHOLLe-

60



FOCTP 53195.5—2010

HUA K TpebyeMbiM XapakTepucTukam, HanpuMmep HaAeXHOCTb UNKN CAOXHOCTb. [na oueHkn GonbluMHCTBa CPeacTs
TpebyloTca NporpamMMHble UHCTPYMEHTLI. HekoTopble NPUMEHSAIOWMECA METPUKU NepevncneHbl HUXe:

- TeopeTnyeckas CroXHOCTb rpacda. 3Ta MeTpuka MoXeT ObiTb NPUMEHEeHa Ha paHHeM 3Tare XU3HEHHOro Lukna
ANA OUEHKU KOMMPOMUCCHBIX PeLeHUA N OCHOBaHa Ha BENUYUHE CROXHOCTU rpada ynpasreHus nporpaMmsl, npea-
CTaBfIEHHOW ee LMKIIOMaTtu4eckuM YUCIIOM;

- 4ncrno cnocoboB akTUBU3ALMN HEKOTOPLIX NPOrpaMMHBLIX MOAYNe (4OCTYNHOCTL) — YeM Gonblue NporpaMMHbIX
mMogynei MoxeT BbITb AOCTYMHO, TeM AomkHa BbITb 66NbLIas BEPOATHOCTL UX OTNaAKK;

- Teopus mMeTpuk Xoncrega. [py Nnomowm 3TUX CPeACTB BLIYUCAAIOT ANWHY NporpamMmmel MyTem NoAcHeTa Yucna
onepaTopoB U OMNepaHAoB; AaHHas MeTpuka AaeT Mepy CNOXHOCTU U pa3mepbl, KOTopble OPMUPYIOT OCHOBY ANA
cpaBHEeHUI Npu oueHke Byaylmx paspabaTbiBaeMbIX peCypCos,

- YACIO BXO/I0B U BLIXOJL0B Ha NporpaMMHbIi Moaynb. CBeféHne K MUHUMYMY YiUCna TOYEK BXOA0B/BLIXOA0B ABNSA-
eTcA KIo4eBOW 0COBEHHOCTLIO METOAOB CTPYKTYPHOrO NPOEKTUPOBaHWS M MpOrpamMMUpOBaHMUs.

Bonee nogpobHoe onucaHue faHHOro MeTopal/cpeactsa npusefeHo B [211—213].

B.5.15 Hcnekuma nporpamm

MpumMeuyaHune —Cchinka Ha aaHHbI MeToa/cpeacTeo npusegeHa B FTOCT P 53195.4 (Tabnuua B.8).

Llenb: obHapyxeHue owmbok Ha Bcex sTanax paspaboTku nporpamm.

OnucaHue: dopmarnbHbli ayAuT rapaHTUpYIOWNX Ka4yecTBO JOKYMEHTOB, HanpaBreHHbI Ha OTbiCKaHWe OLWKWGOK.
Mpoueaypa UHcnekuumn (NpoBEpKU) COCTOUT U3 NATU 3TanoB: NNaHMpoBaHWe, NOAroTOBKa, UCCneioBaHWe, aHanus n yyert.
Kaxgblii U3 aTUX 3TanoB MMeeT CBOWU KOHKpeTHble uenu. JomkHa 6biTb NnpoaHanuanpoBaHa Besl pas3paboTka cucTembl
(cneundukaLus, NpoeKTMpoBaHue, KOAUpOBaHWE W TeCTUpOBaHUE).

Bonee nogpobHoe onucaHwe faHHoro metoga/cpefctsa npusedeHo B [214, 215].

B.5.16 CKBO3HOI KOHTpoOrb/aHanus npoekra

MpuMeyaHune —Cchinka Ha AaHHbIN MeToa/cpeacTBO NpuBeaeHa B FOCT P 53195.4 (Tabnuvua B.8).

Liens: o6HapyxeHune oMBoK B pasnuYHbIX YacTAX NMpoeKTa ¢ BLICOKOW ONepaTUBHOCTHIO U SKOHOMUYHOCTBIO.

OnucaHue: B MOK onybnukoBaHo pykoBoacTBo no oblieMy npeAcTaBneHuto popManbHOro aHanusa npoekTos,
KOTOpOe coAepXuT obllee onucaHue npefcTaBneHUs opMarnbHOro aHanusa NnpoekToB, ero Lenu, nogpobHble ceege-
HUA O pa3snUYHbLIX TUMaxX aHanusa NpoekTa, COCTaB FPYNMbl aHanM3a NpoeKTa M OTHOCALYMECH K HUM 0BA3aHHOCTU U
OTBETCTBEHHOCTU. OTO PYKOBOACTBO COAEPXUT Takke obLyue pykoBoAsiyme Martepuarsl No NNaHUpoBaHNIO U BbINOSHe-
HUIO POpMasnibHOro aHanmsa MPOEKTOB, a TakKe KOHKPeTHble MoApobHble CBefleHUs, OTHOCSLLMECA K PONU He3aBUCU-
MbIX CMeLuanncToB B rpynne Mo aHanu3y npoekra. Hanpumep, nomMuMo npoyero, B pyHKLMWU CNELManncToB BXOASAT
HafeXHOCTb, NoJAEepXKa 06CNYXUBaHUA U AOCTYNHOCTb.

B ynomsHyToM Bhilwe pykoBoacTBe MOK pekomeHgyeTcs, 4Tobbl hopmanbHblil aHanua npoekra NpoBoAuncs Ans
BCEX HOBbIX U3JenuniA/npoLieccos, MPUMEHEHU U NPU NEPECMOTPaXx CYLLECTBYIOWMNX U3AENUIA U NPOU3BOACTBEHHBLIX NPO-
LieccoB, BMUAIOLWMX Ha DYHKLMW, MPOU3BOAUTENBHOCTL, 6€30NacHOCTb, HaAEXHOCTb, CNOCOBHOCTL aHanManposaTb 06-
CryXuBaHue, AOCTYMNHOCTb, CMOCOBHOCTL K 3KOHOMUYHOCTU U ApYrUe XapakTepUCTUKN, BNUSIOLLME HA KOHEYHble u3ge-
nus/npoueccsl, Nonb3oBaTteneit UnNu Habniogartenen.

BakogMpoBaHHEbI CKBO3HO KOHTPOMb COCTOWUT U3 rPynNbl CKBO3HOIO KOHTPONs, BeibupatoLeit HebornbLuoit Habop
U3NOXEHHLIX Ha Bymare TecToBLIX MPUMEPOB, NPeACTaBNAOWUX HaboPLl BXOAHBIX JdHHLIX U COOTBETCTBYIOLLME Npeano-
naraemele BbIX04bl AN nporpammel. [locne aToro TecToBble AaHHbIE BPYYHYHO TPaccUpyloTCs Yepes JIorMKy NporpaMmebl.

Bonee nogpobHoe onucaHue aaHHoro MeToaa/cpeacTsa npusefeHo B [200, 216, 217].

B.5.17 MakeTupoBaHue/aHumauus

MpumeyvaHune — Ccolika Ha gaHHblil MeTog/cpeacTso npusegeHa B FTOCT P 53195.4 (tabnuubl 6.3 u B.5).

Llenb: npoBepka BO3MOXHOCTW peanvsaluy cUCTEMbI MPW HanuyMn 3afiaHHbIX OrpaHUYEeHuid. YBsiska UHTepnpe-
Tauuu paspaboTyuka cneundmrKaLmm cUCTeMbl ¢ ee noTpebuTenem AN UCKIIOYEHWUS HEMOHUMAHUS MEXAY HUMMU.

OnucaHue: BbIAENAOTCS NOAMHOXECTBO CUCTEMHLIX (PYHKLMIA, orpaHnyeHus n TpeboBaHus kK pabouum napameT-
pam. C NOMOLLEI0 MHCTPYMEHTOB BLICOKOTO YPOBHSA CTPOMTCA MakeT. Ha gaHHOM aTane He TpebyeTca paccmoTpeHune
orpaHu4eHuid (Hanpumep, UCMonNb3yeMblii KOMNBKOTEP, A3bIK peanu3auun, obbeM nporpamm, obcnyxuBaHue, Hagex-
HOCTb U JOCTYNHOCTb). MakeT oLeHWBaeTCs MO KpUTEpUAM noTpebuTens, u cucTeMHble TpeboBaHWA MOryT BbITe MoAK-
1LMpOBaHLI B CBETE 3TOW OLIEHKM.

Bonee nogpo6Hoe onucaHue gaHHOro MeToAa/cpeAcTBa NpusedeHo B [218—220].

B.5.18 MogenupoBaHue npouecca

MpuMedaHune — Ccbinka Ha AaHHbIA MeToa/cpefcTBO NpuBeaeHa B TOCT P 53195.4 (Tabnuua b.3).

Llens: TecTupoBaHue dyHKLMWM NPOrpaMMHOA CUCTEMbI BMECTe C ee UHTepdeicaMmn BO BHELLHEM OKPYXeHUW, He
fonyckas MoguduKaumum peanbHOro OKPYXeHus.

OnucaHnue: cosfaHne cucTeMbl TOMBKO ANA Leneil TeCTUPOBaHUSA, UMUTUPYIOLLEH NnoBeAeHue ynpasnsemoro 06o-
pyaoBaHus (YO).

MMUTaLmMs MOXeT OCyLLeCTBSATECA TOMbKO MNporpaMmHelM obecneveHnem nubo coyetaHuem MO n AC. Ona
LLOMXKHa:

- o6ecneunTb BXOAbI, SKBUBANEHTHbIE BXO4aM, KOTopble MOryT BbiTb Npu dakTU4eckoit yctaHoBke YO;
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- pearvpoBaTb Ha BbIXOAHbIE pesynsTaThl TECTUPOBaHUSA NPOrPaMMHbBIX CPEeACTB CrocoBoM, TOMHO OTpaXKatoLuM
00beKT ynpaBneHus;

- obnagaTb cpeAcTBaMu ANS BXOAHLIX faHHbIX ornepaTopa, obecnednBatolmmm fobble HapyLUEHUsA, C KOTOPbIMU
[JOIKHa CnpaBWTLCA TeCTUpyeMasn cuctema.

Mo 3aBepLUeHNUM TecTupoBaHus MO cosgaHHas cuctemMa MoXeT TecTupoBaTb AC C UX BXOAAMU U BbIXOAAMM.

Bonee noppobHoe onucaHue gaHHoro MeToAa/cpeAcTBa npueefdeHo B [221, 222].

B.5.19 Tpe6oBaHusA K peanusauum

MpumedvaHune — Ccbinka Ha fAaHHbLIN MeToa/cpeacTBo npuBeaeHa B FTOCT P 53195.4 (tabnuya B.6).

Llenb: ycTaHoBneHne gemMoHcTpupyemelx TpeboBaHuii kK pabounm xapakrepucTtukam cuctemsl M0,

OnucaHwve: BEINOMHAETCA aHanus Kak cMcTeMel, Tak U cneuudukaluin TpebosaHui k MO Ans cneyndukaummn Bcex
0BLLMX U KOHKPETHLIX, ABHbIX U HesBHbIX TpeboBaHUi K YHKLMOHWPOBaHMUIO.

Kaxpgoe TpeboBaHue K YHKLMOHWPOBAHUIO aHanManMpyeTcs No ovepeamn Ana onpejeneHus:

- KPUTEPWEB YCMELHOCTHU pesynkTaTa, KOTOpPbIi cregyeT nony4nTs;

- BO3MOXHOCTM NONMYYEHUA Mepbl KPUTEPUS YCMEeLIHOCTY;

- NOTEHUManbLHON TOYHOCTU TaKUX pPe3ynsTaToB U3MEepeHus;

- 3TanoB NPOEKTUPOBAHUS, Ha KOTOPbLIX 3TU pesynkTaThl U3MEPEHUS MOTYT ObiTb OLiEHEeHH;

- 3TanoB NPOEKTUPOBaHWS, Ha KOTOPBIX MOrYT BbiTk MOSyYeHbl ST pesynbraThl U3MepeHUi.

3areM aHanuaupyeTcs LenecoobpasHocTe Kaxgoro TpeboBaHus K YHKLMOHMPOBaHWIO AN NOMyYeHUs cnucka
TpeboBaHuii K pabounM xapaKTepucTUKaM, KPUTEPUEB YCMELLUHOCTU peaynsraTa N BOIMOXHBIX pe3ynsTaToB UsMepeHui.
OCHOBHBIMW LiensiMu SABISAIOTCS:

- CBA3b kax oW paboyelt XxapaKTepuCTUKN Mo KpaiHeid Mepe ¢ O4HON MepoW,

- BbIGOP (MO BO3MOXHOCTM) TOYHBIX U 3PPEKTUBHEIX MEp, KOTOpbIe MOTYT BbITb MCMOMbL30BaHbl HA CaMbIX PaHHWUX
cTaguax paspaboTku,

- crieumukaLms BaXHbIX U daKynsTaTMBHBIX pabounx xapaKTepucTUK U KpMTEpUEB YCMELLHOCTU pesynerara;

- ucnone3oBaHue (Mo BO3ZMOXHOCTW) NPEUMYLLECTB NPUMEHEHUS OJHON Mepbl AN HECKONBKUX pabodnx Xapakre-
PUCTHK.

Bonee noagpobHoe onucaHue AaHHOro MeToAa/cpeAcTBa NpUBeAEeHO B [222—224).

B.5.20 MoaenupoBaHue peanusauum

MpumMeyaHune — Cchbifka Ha JaHHbI MeTog/cpefcTeo npuBegeHa B FOCT P 53195.4 (tabnuubl A.5, 5.2 n B.5).

Llenb: gocTmxeHne JOCTaTOUHON ANS yAOBNETBOPEHUS cnelnduumMpoBaHHLIX TpeboBaHwii pabodeii nponssoau-
TeNbHOCTU CUCTEMBI.

Onucaxue: cneuyndukaums TpeboBaHuin BrtovaeT B cebs TpeboBaHUA K NPONYCKHOW CNOCOBHOCTU M peakuun
KOHKPETHBLIX (PYHKLUIA, BOZMOXKHO, 0OBbEAUHEHHBLIX C OrpaHUYEHUSIMU Ha UCMONbL30BaHWe O6LMUX CUCTEMHBIX pPecypcosB.
MpefnoXeHHbIA NPOEKT CUCTEMbI CPAaBHWBAETCHA C YCTAHOBIIEHHLIMU TpeboBaHMSIMU CNEAYIOWUM NYTeM:

- co3fjaHue Mofenu npoLeccoB CUCTEMBI U UX B3auMOZEeNCTBUIA,

- onpefeneHne pecypcoB, UCNOMb3yeMblX KaxAbIM NpoLeccoM (Bpems npoueccopa, nonoca NponyckaHwua KaHa-
na cBsA3Kn, o6beM NamsaT U T. Nn.);

- onpegeneHue pacrnpeeneHus 3anpocos, BoljaBaeMblX CUCTEME NPU CPEAHUX U HANXYALUUX YCNOBUSAX;

- BbIYMCIIEHNE CPELHMX U HAaNXYALUMX CIlyYyaeB 3HaY€HWUd BENUYMH NPONYCKHOW CNOCOBHOCTU U BPEMEHU OTKUKA
NS KOHKPeTHbIX YHKLWA CUCTEMBI.

[ns npocTbiX CUCTEM MOXET OKasaThbCsl OCTATOMHBEIM aHaNUTUYecKoe pelleHue, Toraa Kak ansa 6onee CnoxHbIX
cucteM Gonee noaxoaswen Ans NONyYeHUsl TOYHbIX pe3ynbTaToB SABMSETCH co3faHue MOAENU CUCTEeMBb.

Mepea AeTanbHbLIM MoAenUpoBaHWEM MOXeT ObiTb Mcnonb3oBaHa Goriee npocTas npoBepka «blogxeTa pecyp-
COBy», KOTOpas cyMmupyeT TpeboBaHUsi K pecypcam Bcex npoleccoB. Ecnu cymma aTux TpeboBaHWil K cUcTeMe npeBbiwa-
€T BO3MOXHOCTU CMPOEKTUPOBAHHOW CUCTEMbI, MPOEKT CUMTaETCA HepeanuayeMbiM. [Jaxe B cnydyae, eCnu NPoeKT Npo-
XOAWUT 3Ty NPOCTYI0 NPOBEPKY, MOAENUPOBaHUE BHINONIHEHUS MOXET MNoKasaTb, YTO CMAULWKOM Gonblune 3agepXkn K
BpeMeHa OTKMUKOB NPOUCXOASAT U3-3a HefocTaTKa pecypcoB. [Ns NCKITIOYEHUA TaKoW CUTyaLnN UHXEHEPbl YacTo NPoek-
TUPYIOT CUCTEMBI, UCNONBL3YIOLLME TONBLKO YacTb (Hanpumep, 50 %) obLmx pecypcoB ANSA YMEHbLIEHUA BEPOATHOCTH
HeXBaTKN pecypCoB.

Bonee nogpobHoe onucaHue faHHOro MeTofa/cpeAcTBa NpUBeAeHo B [222, 225, 226]

B.5.21 NpoBepKa Ha KpUTUYECKNE U HaNPsXKeHHbIe Harpy3Ku

NMpumMeyvaHue — Ccbifika Ha AaHHbIN MeToa/cpeacTBo npueegera B FOCT P 53195.3 (tabnuua B.6).

Llenb: noaBepeHUe TecTUpyeMoro o6beKkTa UCKMIOYMTENBHO BLICOKOW Harpyske AN AEMOHCTPaLUK, YTO TeCTu-
pyemblit 06bekT GyfeT Nnerko BbiepXuBaTb HOpMarbHyto paGouyto Harpysky.

OnucaHue: cyLlecTByeT MHOXECTBO TECTOB /NS NPOBEPKU Ha KPUTUYECKUE U HaNPSXKEHHbIE Harpy3ku, HanpuMep:

- npu paboTe obbekTa B pexume ynopsiiloMEHHOro onpoca OH NOABEPraeTcsi TECTUPOBAHUIO B efUHULY BPEMEHU
ropasgo Yalle, YTo NPUBOANT K BOMBLLUMM BXOAHLIM U3MEHEHUSM, YEM NMPU HOPMASBHLIX YCNOBUSX;

- Npu paboTe o6beKTa No 3anpocam YUCTIO 3arnpocoB K TECTUPYEMOMY OGLEKTY YBENUYUBAIOT B €4UHULY BPEMEHU
NO CpaBHEHUIO C HOPManbHLIMU YCIIOBUAMMY,;
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- ecnn o6bemM 6a3bl AaHHLIX UrpaeT BaxHY posfib, TO 3TOT 06beM yBenuUMBalOT OTHOCUTENbHO obbema npu
HopMarbHbIX YCNOBUSX;

- YCTPOIACTBa, UMeloLLUe peLlatoliee BAUSIHUE, HAaCTPanBaloT Ha UX MakCUMarbHble UM MUHUMasbHBIE CKOPOCTU
COOTBETCTBEHHO;

- ANA 3KCTPEManbHbIX TECTOB BCe (haKkTopLl, UMEIOLWME peluatoiee BNMSHNE, MO BO3MOXHOCTU BBOAAT OHOBpe-
MEHHO B rpaHU4HbIE YCNOBUA.

[nsA ykasaHHbIX BbiWe TecTOB MOXeT ObiTb OLEHEeHO NoBefeHWe BO BPEMeHU TecTupyemoro obwvekra. MoxHo
Takke UCCNefoBaTb U3IMEHEHUS Harpy3ku U NPOBEPUTL pa3Mep BHYTPeHHUX BydepoB nnum gMHaMM4eckux nepeMeHHbIX,
CTEKOB M T. N.

Bonee nogpo6Hoe onucaHue faHHoro metoga/cpeactsa npuseaeHo B [227, 228]

B.5.22 OrpaHuyeHnA Ha BpeMA peakumuu U o6 bLeM naMaTH

MpuMedaHune — Cchinka Ha aaHHbIA MeToa/cpeacTeo nNpusegeHa B FTOCT P 53195.4 (Tabnuua B.6).

Lienb: obecneveHne cOOTBETCTBUA CUCTEMbl TPeBOBaHUAM K NapameTpaM BPeMEHW U NaMATH.

Onucanue: cneundumkaums TpebosaHuin kK cucTeMe n nporpamMMHoMy obecneveHuto BkntoHaeT B ceba TpebosaHus
K NamsiTh U BPEMEHW BBINOSIHEHUS CUCTEMOIN KOHKPETHBLIX (PYHKLNIA, BOZMOXHO, 0ObEAUHEHHbIX C OrpaHUYEHUsIMUA Ha
ucnosnb3oBaHne o6LNX CUCTEMHBIX PECypCoB.

HaHHbI MeToA BbINONHAETCA ANA YCTAHOBNEHWUS pacnpeaeneHns 3anpocoB Npu CPeAHUX U HAUXYALUUX YCIOBUSIX.
PaccmaTtpuaeMblil MeTog TpebyeT OUEHKN UCNONb3yeMbIX PECYPCOB U 3aTpadYeHHOro BpeMeHMN Kaxaoi yHKUMen cuc-
TeMbl. Takue OLUEHKN MOryT BbiTb MONyYeHbl PasnUyHbLIMKU cnocobamu, HanpUMep CpaBHEHNEM C CYLLECTBYIOLLEN cUcTe-
MOV UM MaKeTMpOBaHWEM U AanbHERLWNM CpaBHEHUEM BPEMEHU peakuun ¢ KpUTUHECKUMKU CUCTEMaMM.

Bornee nogpo6Hoe onucaHue AaHHOro MeToda/cpeacTBa npusefeHo B [227, 229-232].

B.5.23 AHanu3 BNuAHuA

MpumeyvaHue — CchiNka Ha gaHHbli MeToa/cpeacTBo npusegeHa B MOCT P 53195.4 (tabnuuya A.8).

Llenb: onpeneneHne BAUSAHWUA, U3MEHSIOLWEro UNKU pacllUpPSIoLWEro NPorpaMMHy0 CUCTEMY, KOTOPOMY MOTYT Noj-
BepraTbCs TakKe U Apyrue nporpaMMHble MOAYNW B faHHO NporpaMMHON CUCTEME, a Takke ApYyrie CUCTEMBIL.

OnucaHue: nepej BbINOTHEHWEM MoZWUbUKaLMN UNKU paclUMpeHns nporpaMMHoro obecnedeHus cneayert onpe-
LenuTb BrMSHUE MOAUUKaLMA UNW pacluMpeHWili Ha nporpaMMHoe obecneveHune, a Takke onpeaennTb, Ha Kakue
nporpamMmmHbleé CUCTEMbl U MporpaMMHble MOAYnW 3TO MOBIUSET.

[anee npuHUMaeTcs pelleHne o NoBTOPHON BepudUKaLMn NporpaMMHOR cUCTEMBbl. 3TO 3aBUCUT OT Yucna noj-
BEPrHyBLUNXCS BO3EACTBUIO NporpaMMHBLIX MOAYNEN, UX KPUTUYHOCTU U XapaKkTepa U3MeHeHnd. Bo3MOXHbLIMU pelleHu-
AMMW MOryT GbITb:

- MOBTOpHasA NpoBepka TONBLKO U3MEHEHWI NporpaMMHOro MOAYns;

- MOBTOpPHasi NPOBEpPKa BCEX MOABEPrHYBLUNXCA BO3AENCTBUIO MPOrpaMMHbBIX MOAYIEN;

- NOBTOpHasA NpoBepka BCeW CUCTEMBI.

Bonee noagpo6Hoe onucaHue faHHoro metoga/cpefcTtsa npusegeHo B [200, 233]

B.5.24 YnpaBneHue koHcurypaumeit nporpaMmHoro obecneyeHus

MpumMeyaHune — Ccbinka Ha AaHHblih MeToa/cpegcTBO NpuBegeHa B FTOCT P 53195.4 (tTabnuua A.8).

Llenb: obecneyeHne cornacoBaHHOCTM pesynsTatoB paboTbl rpynn MOCTaBLUMKOB COCTaBAAIOWMX NpOeKTa,
a TaKkKe U3MeHEHWIA B 9TUX MocTaBkax. B obliem criydae ynpaBneHwe KoHdbUrypauueidr NpuMeHUMO K paspaboTke kak
AC, Tak nMNoO.

OnucaHue: ynpasneHue koHdurypauueit MO npeacTaBnseT coboil MeTod, UCTIONB3YEMBIV B TEHEHUE BCeil pa3pa-
6oTkM. B cywHocTH, oH TpebyeT AOKYMEHTUPOBaHUA pa3paboTku Kax o BepcuM, KaxAoh 3HAa4MMON ee NOCTaBKu U
KaXK ol B3aMMOCBA3WN MexXay pasfMyHbIMU BepCUAMU pa3paboTku pa3nnUyHbLIX MOCTaBLYMKOB. [lonydYeHHan AoKyMmeHTa-
LMsi No3BoNseT pa3paboTynky onpeaensite, kKak BAUSIET Ha ApYrue NoCTaBkU U3MEHEHWE B NepBoOl noctaske (0CO6EHHO
OAHOMO U3 ero KOMMOHEHTOB). B YaCTHOCTU, CUCTEMbI UMW NOACUCTEMBI MOTYT HAZEXHO KOMNOHOBATLCA (KOHUrypupo-
BaTbCs) M3 cornacoBaHHbLIX HabopoB Bepcuii KOMMOHEHTOB.

Bonee noapobHoe onucaHue aaHHoOro Metofa/cpeacTea npusefeHo B [234, 235]

B.6 OueHka ¢pyHKUUOHaNbLHOK 6e30NacHOCTH

MpumeyvaHue — CooTBETCTBYIOWME METOALI U CpefCTBa CM. Takke B B.6 HacToAwero cTaHgapTa.

B.6.1 Tabnuubl pelueHUi U TaONULbI UCTUHHOCTH

MpuMeyvaHue — Ccbinka Ha faHHbI MeToa/cpeacTBo npuBeaeHa B FTOCT P 53195.4 (tabnuubl A.10 n B.7).

Llenb: o6ecneyeHne ACHBIX U cornacyowmxes cneynudukaLmii U aHanmsa croXHbIX Nornvecknx KoMGuHaumii n nx
OTHOLUEHUNA.

OnucaHue: B aHHOM MeTofE MCMONb3yT BuHapHble Tabnuubl ANs TOYHOrO ONMUCAHWSA NOrMYECKUX OTHOLLEHWIA
Mexay GyneBbiMU NepeMeHHbLIMU NporpamMMbl.

Mcnonb3oBaHWe Tabnuy 1 TOYHOCTb METOAA NO3BONUAN NPUMEHUTL €0 B Ka4eCTBE CPEACTBA aHanu3sa CNoXHbIX
Norudeckux KoMbruHaLuui, BolpaXkeHHbIX B GUHapHBIX Kogax.
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PaccmaTpuBaeMmelii MeTof A0CTaTOMHO NErko aBTOMaTU3UPYeTCH, NO3ITOMY €ro MOXHO UCMOoNb3oBaTh B KavyecTBe
cpeacTBa cneundpukaLmm cUCTeM.

B.6.2 iccnenoBaHue onacHocTu u pabotocnocobHoctu (HAZOP)

Llenb: onpeaeneHune yrpo3 6e3onacHocTu B NpeanaraeMoil UNn CyLecTBYIOWER CUCTEME, UX BOIMOXHBIX NPUYUH
W NOCNeACTBUN, a Takke peKOMEHAYEMbIX AeACTBUA MO MUHUMM3ALUN BEPOSATHOCTN UX NOABNEHUS.

OnucaHue: rpynna cneyuanucToB B 06ractTu co3gasaemMoin CUCTEMbl NPUHUMAET y4acTe B CTPYKTYPHOM aHanuse
npoekTa CUCTEeMbI NyTEM psiia 3arnfiaHUpoBaHHbBIX coBeljanmnii. OHM paccMaTpUBaloT Kak peanusaumio gpyHKUWIA NpoekTa
cUCTeMbI, Tak U cnocobbl paboThl CUCTEMBI Ha NPaKTUKe (BKMoYas AENCTBUA NepcoHana u npoueaypbl aKkcnnyartauuun
cuctemsbl). PykoBoauTenb rpynnbl CNeLuanicToB UHULMUPYET ee y4aCTHUKOB CO3A4aBaTb NOTeHUManbHble ONacHOCTU U
ynpaenseT 3ToW NpoLeAypoi, ONUCLIBas KaXAyl 4acTb CUCTEMBI B COMETAHUU C OTAENbHLIMU KIHOYEBLIMU CROBaMM:
«OTCYTCTBYET», «boneey, «MeHee», «4acTb Lenoroy», «bonblue YyeM» (UK «TaK Xe Kak U») U «uHade Yem». Kaxpoe
NPUMEHMMOE YCIOBUE UMW PEXMM OTKa3a paccMaTpUBaeTCs C TOYKU 3PEHUS peannu3yeMmocTn, NPUYUH BOSHUKHOBEHMS,
BO3MOXHbIX NOCNefCTBUIA (NOSIBMSIETCS M ONAcHOCTb), crocoba ycTpaHeHus u, B cnydvae ycTpaHeHus, Beibopa Haubo-
nee uenecoobpa3Horo MeToaa.

3aTeM 4acTo BO3HUKaeT HeOBXOAUMOCTb NPOBECTU AarbHellliee UCCNeaoBaHNe ONacHOCTER (MeTOAOM BEpOST-
HOCTHOW WNW KONMUYECTBEHHOW OLIEHKWU pucka) C Lenbto ux 6onee nogpobHOro paccMOTPeHMs.

WNccnegoBaHne onacHOCTel MOXET BLIMOMHATLCA Ha pasHbIX CTaauAX pa3paboTku npoekTa, oAHako Haubornee
3(ppeKTUBHBEIM Takoe WccriefoBaHMe MOXeT OblTb HAa HayanbHbIX CTagUsAX, C TeM 4TOObl Kak MOXHO paHblue
NOBAWATL HAa OCHOBHbLIE PELUEHUS MO NPOEKTUPOBaHWUIO U paboTocnocobHOCTU cucTemsl. MNonesHo B rpaduke BLINOSHe-
HUS NpoekTa onpeaenuTb UKCMpOBaHHOE BpeMs ANs COBeLjaHUii NPOAOSKUTENBHOCTLIO HE MeHee NONOBUHbLI AHSA
u He Bonee yeTbipex pa3 B HeAeno ¢ TeM 4YTobbl paccmaTpuBaTh BECb NOTOK COMPOBOAUTENBHOW AOKYMEHTaLuu.
ConpoBoguTenbHaa AoOKyMeHTauusl, BbipaboTaHHass Ha coBelyaHusX, AO0MKHa COCTaBNATb CYL|ECTBEHHYIO YacTb
jocbe 06 onacHocTU/6e30nacHOCTU CUCTEMBI.

MeTtog HAZOP cospaBancsi Ansi NpOM3BOACTBEHHBIX NpoLeccoB, U 6e3 Mogudukaumn ero CNOXHO NPUMEHUTH
K NMporpamMmHbLIM SrieMEHTaM MporpamMMupyeMbIX aNeKTpoHHbIX cuctem (PE-cuctem — PES). Beinu paspaboTaHbl pas-
nn4YHele npoussofHble MeToabl PES HAZOP (unu Computer HAZOPs — «CHAZOPs»), koTopble conpoBoxaanucb
HOBbLIMU PYKOBOAALLMMMU MaTepuanamu n/unu peanuaosbiBanu cnocobbl cUCTEMaTUYECKOro oxeaTa CUCTEMHON U Npo-
rpaMMHOR apXuTeKTyp.

Bonee noapobHoe onucaHue paHHoro metoaa/cpeacrtsa npueeaeHo B [236, 237].

B.6.3 AHanu3 oTKa3oB no o6uiel NpuYmnHe

MpumeyaHune — Ccbinka Ha AaHHbI MeToa/cpeacTBo npueeaeHa B FTOCT P 53195.4 (Tabnuua A.10).

Lienb: onpeaeneHne BO3MOXHbIX OTKA30B B HECKOSIbKUX CUCTEMAX UMK HECKOMbKUX NOACUCTEMAX, KOTOpbIe MOTYT
CBECTW K HYNIO NpenmyLlecTBa M36bITOYHOCTU W3-3a OQHOBPEMEHHOMO NOSBNEHUA OAHUX W TeX Xe OTKasoB BO MHOIMMUX
YacTsX CUCTEMBbI.

OnucaHue: cUcTeMbl, OpUeHTUPOBaHHbIE Ha 6e30NacHOCTbL 06beKTa, 4acTo UCNONb3YIOT U3BLITOYHOCTL annapat-
HbIX CPEACTB U MaXXOPWUTaPHLIA NPUHLWM FofI0CoBaHUA. JTOT NOAX0A UCKNIOYaET CRyYaiHble OTKasbl B KOMIMOHEHTaX Unu
nogcucTemMax annapaTHbIX CpefCcTs, KOTOPLIE MOryT NoMmellaTb KOppeKTHON 06paboTke AaHHbBIX.

OpHaKko HekoTopble OTKasbl MOFYT OKa3aTbCs OOLMMMW ANA HECKONbKUX KOMMNOHEHTOB Mnu nogcucteM. Hanpu-
Mep, eCrnn CUCTeMa YCTaHoBMEeHa B OAHOM MOMELLEHWU, TO HEAOCTATKN BEHTUNALWN MOTYT CHU3UTL NpenmyLlecTsa
n3BLITOYHOCTU. DTO MOXET OKa3aTbCs BEPHLIM U AMNA APYrX BHELLUHUX BAUSIHWIA Ha cucTeMy (Hanpumep, noxap, 3aTon-
NeHue, 3NEeKTPOMAarHUTHbIe BUSHUS, TPELUMHBl B NeYaTHbIX MnaTax W 3emnetpaceHne). CucteMa MoxeT ObiTb Takke
noABepXeHa BO3JeWCTBUSM, OTHOCSALLMMCS K ee YHKLMOHUPOBaHWIO U SKernnyaTauun. MoaToMmy BaxHo, UTobbl B pabo-
YUX UHCTPYKUMAX BbINU NpeAycMOTPeHbl afekBaTHbIE U XOPOLLO 330KyMEeHTUPOBaHHbIe npoueaypbl Mo hYHKLUMOHUPO-
BaHWIO W SKCMnyaTaLuun cucTemel, a obcnyxuBatoLmii nepcoHan Gbin xopoLo obyyeH.

BHYTpeHHMWe NpuymHEI Takke BHOCAT GonbLuoii Bknag B obLlee YMCcro OTKa30B. VX OCHOBOM MOTYT SIBNATLCA ownb-
KU NPOEKTUPOBAHUSA OBLLMX UITN MAEHTUYHBIX KOMMIOHEHTOB U UX UHTEPXENCOB, B TOM YUCHE U YCTapeBLLMX KOMNOHEHTOB.
AHanus oTtkasoB o obLueil NpUYMHE AOMXEH OTbICKMBaTb Takke oblive AedekTsl B cucTeme. K MeTofaM aHanusa
OTKa30B No obLUel NpUYnHE OTHOCSTCS:

- obLUee ynpaBneHue ka4ecTBOM;

- aHanus npoeKTos;

- BepudUKaLMa 1 TeCTUpoBaHUE He3aBUCHUMOW rpynnow;

- aHanu3 peanbHbIX CUTyaLuii, NoNy4eHHbIX U3 onbiTa paboThl aHanorMYHBIX CUCTEM.

OpHako obnacTb NMpUMeHeHWs Takoro aHanusa BbIXOLWUT 3a pamku Torbko AC. Jdaxe ecnu pasHble nporpaMmbl
MCNOMb3YKTCA B Pas3HbIX KaHanax M3BbITOYHLIX CUCTEM, BO3MOXHA HekoTopas O6LHOCTb B NporpamMMHbIX NOAXOAEX,
KoTOopas MOXeT MPUBECTU K poCTy 0TKa3oB Mo obLleit npuunHe (Hanpumep, owmbku B obLelt cneyudukaumm).

Ecnun oTkasbl Mo obLyeil NpuinHe He MOABNAIOTCA TOYHO B OFHO U TO Xe BPEMS, TO AOMKHbI ObiTb NMPefnNPUHATLI
Mepbl NPEAOCTOPOXKHOCTU NyTEM CPABHEHWUS METOAOB, NMPUMEHSEMBIX B pasfWYHbIX kaHanax. Mpu 3ToM ncnone3oBaHue
Kaxgoro MeTofa [OKHO NPUBOAUTL K 0BHapyXeHWIo oTkasa 0 TOro, Kak OH OKaXeTcs obLWuUM 4na Bcex kananos. Mpu
aHanuse oTKasoB Mo obLUei NpUYMHE CrefyeT UCNoNb3oBaTh ITOT NOAXOA.

Bornee nogpobHoe onucaHue gaHHoro meToaal/cpeAcTBa npueefdeHo B [238, 239].
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B.6.4 Mopgenu MapkoBa

Llenb: oueHka HagexHoOCcTH, 6€30NacHOCTU N JOCTYNHOCTU CUCTEM.

OnucaHue: cTpoutcs rpad cucTemel, NPEACTABNAIOWNUA COCTOSHUS CUCTEMbI, CBA3aHHbIE C €€ OTKasaMu (CocTos-
HUA OTKa30B MpeAcTaBnaTca yanamu rpacdos). CBAN Mexay y3namu, npeacrasnaowme coboi cobbiTUA-oTKasbl Mnu
cobbITUS-BOCCTAaHOBIIEHUS, UMEIOT BecoBble KO3(hMULMEHTHI, COOTBETCTBYIOLLME YAacTOTaM OTKa3OB UMW YacToTam BOC-
cTaHoeneHuid. MNMpeanonaraeTcs, 4YTo NnepexoA u3 coctosiHuA N B nocnepytollee coctosHue N + 1 He 3aBUCUT OT Npefbl-
ayuero coctosiHus N — 1. CneayeT 3aMeTUTb, YTO COBLITUSA, COCTOSIHUSI U 4acToThl 0TKa30B MOTyT 6bITb 4eTanu3npoBaHsbl
TaK, YTO MOXET ObiTb NOMY4YEHO TOYHOE ONUCaHUe CUCTEMBI, HanpuMep OBHapyXeHHbIe UNKU HeOBHapYyXeHHbIE OTKa3bl,
obHapyxeHWe Hanbonbllero oTkasa u T. .

MeTog MapkoBa nogxoguT Ans MOAENUPOBaHNUSA MHOTUX CUCTEM, YPOBEHb U3BLITOMHOCTU KOTOPbLIX U3MEHAETCSH CO
BPeMEHEM BCNEACTBUE HAXOXAEHUSA KOMIMOHEHTa B COCTOSHMU OTKasa UM BOCCTaHOBNEHWA. [pyrue knaccumyeckue
meTogbl, Hanpumep FMEA n FTA, He MoryT BbITb aganTupoBaHbl K MOAENUMPOBaHUIO BIMSHWUI OTKA30B B TEYEHUE XKU3HEH-
HOrO LMKNa CUCTEMBI, NOCKOMBKY HE CYLLIeCTBYET NPOCTON KOMOBUHaTOPHOW (hOpMyIbl ANSA BLIYUCNEHNUA COOTBETCTBYIOLLIUX
BEPOATHOCTEN.

B npocTeliwmnx cnyyasax Takyto popMyny, onuchiBaloLLyto BEpOSTHOCTU CUCTEMbI, MOXHO HaiiTU B nuTepartype unu
BbIBECTU CaMOCTOSATENbHO. B 6onee cnoXHbIX cnyyasx CyLiecTBYIOT METOALI YNPOLEeHUS (TO eCTb CoKpalleHue ynucna
coCTOSAHUIM). [Na 04eHb CROXHLIX CryYaeB pesynbrartbl MOryT ObiTb BbIMUCHEHBI C MOMOLLBbIO MOAENUPOBaHUA rpada Ha
KOMNbloTEpe.

Bonee nogpo6Hoe onucaHWe aaHHOro meToaa/cpeacTsa npusefeHo B [240—244).

B.6.5 CTpyKTYpHble CXeMbl HaAeXXHOCTH

MpumeyvaHune — Ccbinka Ha gaHHbli MeTog/cpeacTBo npusefeHa B FTOCT P 531954 (tabnuuya A.10).

Llenb: MoaenupoBaHue B hopme guarpaMm Habopa cobbITHiA, KOTopble JOMKHbLI MPOUCXOANUTL, U YCIOBWIA, KOTO-
pble AOoMKHBI GbiTh YAOBNETBOPEHLI ANSA YCNELWHOro BLINOMHEHWS onepaLuyii CUCTeMbl UK 3agaq.

OnucaHue: AaHHbI METOA NO3BOMAET CHOPMUPOBATL YCNELIHbIA MapLUIPYT, COCTOALLUIA U3 GNOKOB, NIUHWIA U Noru-
Yecknx nepexofoB. Takoi ycnewHblit MapLIpyT Ha4YMHAETCA OT OAHOW CTOPOHbLI AUarpaMMbl U NPOXOAUT Yepe3 Groku un
niornyeckre nepexoabl A0 APYroil CTOpoHLI Anarpammel. Bnok npepcrasnseT coboil ycnosue unu cobeiTue, mMapLupyT
MPOXOAUT Yepes HEero, ecnu yCnosue UCTUHHO UK cobbiTue Nponsowwno. Koraa MapLupyT NOAXOAWUT K TIOFMYeCcKOMy nepe-
X0y, TO OH NPOJOMKAETCH, ECNU KPUTEPUIA NOrUHECKOro nepexofa BeiNONHAETCA. Ecnn MapLupyT gocTuraet kakoi-nuéo
BEPLUMHbI, TO OH MOXET MPOAOKaTbCS Mo BCEM UCXOASALWMM U3 Hee NyTAM. Ecnu cyllecTByeT No MeHbLUel Mepe OAUH
yCreLUHbIA MapLUpYT Yepes BClo Auarpammy, TO Lienb aHanumaa cHuTaeTca 4OCTUrHYTON.

Bonee noapobHoe onucaHWe gaHHoro MeTofa/cpefcTBa NpuBeaeHo B [245, 246].

B.6.6 MoaenuposaHue metoaom MoHTte-Kapno

MpumedaHune — Cchinka Ha JaHHbI MeToa/cpeacTao npuseaeHa B FTOCT P 563195.4 (Tabnuua B.4).

Llej'lbi mMogenupoBsaHue CI/ITyaLWIVI peanbHOro Mmpa ¢ NOMOLWb NporpaMMHbIX CPeACTB METO4OM reHepaunu
cnyvaiiHbIX Yncern.

OnucaHue: MojenunpoBaHue MeToaoM MOHTe-KapJ‘IO necnonb3yeTcAa AnA pelleHnA ABYX KraccoB 3ajau:

- BEPOATHOCTHbIX, B KOTOPLIX A1t FeHepaLnn CTOXacTUYECKUX CUTYaLMiA MCMOML3YIOTCA ClyYaiiHble Yucna;

- AETEPMUHUCTUHECKUX, KOTOPbIE MaTeMaTU4eCKn npe06pa3y|oT09| B 3KBMBalIEHTHYHO BEPOATHOCTHYIO CbOpMy.

Mpn meToge MoHTe-Kapno popMUpyHOTCA NOTOKM CriyqaiHbIX YMCen, ¢ TeM YToObl reHepupoBaTh WYM Npy aHanm-
3e curHanoB unu Ao6aBnsTb UX B CriyvaiiHble CMELEeHNUS UK JOnycKu.

[aHHbli MeToA rapaHTUpoBaHHO oBecnevnBaeT HaxoXgeHWe CMELLEHU, AONYCKOB MW LymMa B Npuemsembix
auanasoHax.

ObLwme NpUHUMNBLI MogenupoBaHus MeTogoM MoHTe-Kapro sakntodatoTes B NepedopMynupoBaHin 3agadqmn Tak,
YTOBEI NOSyYeHHbIe pesynbTaThl BbINU Kak MOXHO Gonee TOYHBIMM, YTO MO3BOMSIET OTKA3aTbCA OT pelueHWs npobnemel
B ee I/ICXO,D,HOI7I NOCTaHOBKe.

Bonee noagpo6Hoe onvcaHue JaHHoro metoga/cpeacTBa NpuBeAeHO B [247, 248].
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Npunoxexue I’
(cnpaBouHoe)

MeToAabl OUEHKU.
BepoATHOCTHLIN NOAXOA K ONpeAesieHUI0 NONTHOTLI 6e30nacHOCTH
npeaBapuTeribHO pa3padboTaHHbIX NPOrPaMMHbIX CPeacTB

1 O6wme nonoxeHns

HacTosilee npunoxeHue CofepXUT UCXOAHbIE PYKOBOAALLME MaTepuansl N0 UCNONb30OBAHUIO BEPOATHOCTHOIO
nogxofa K onpefeneHuto nonHotel 6ezonacHoctu MO CB3C-cuctem ana npeasaputenbHo paspaboTaHHbIX NporpaMm
Ha OCHOBe WX OMbiTa 3KcrryaTauMn. BeposATHOCTHLIW nogxos ABnseTcs Hanbonee NOAXOAALMM ANS OLEHKN onepauu-
OHHbIX cUCTEM, BUBNMOTEYHBIX KOMNOHEHTOB, KOMNUAATOPOB U APYrMxX NporpaMmHbIX CUCTEM. HacTosilee npunoxexHue
COAEPXUT TaKXKe onucaHue BO3IMOXHOCTEW BEPOATHOCTHOrO NOAXoAa, OAHAKO ero cnefyeT UCnonb3oBaTh TOMbLKO cne-
ynanucram, KOMNETEHTHbIM B CTaTUCTUYECKOM aHanuse.

MpeanoXeHHbIe B HACTOALEM NPUNOXKEHUA METOALI MOMYT BbITh TakXKe UCNONb3OBaHbl ANA AEMOHCTpaLKn poc-
Ta ypOBHs MOMHOTEI 6€30NacHOCTM MpOrpaMMHBIX CPEACTB, KOTOpble HEKOTOPOE BPEMS YCMeLUHO 3KChiyaTupoBanuch.
Hanpumep, nporpaMMHble cpefcTBa, co3fiaHHble B cooTBeTcTBUU ¢ TpeboBaHuamu MOCT P 53195.4 ana SIL1, nocne
COOTBETCTBYIOLLEr0 Nepuoga ycnewwHoi paboTel B 60MbLLIOM YMciie NPUMEHEHWIA MOTYT NPOAEMOHCTPUMPOBaTL COOTBET-
CTBUE YPOBHIO MOMHOTEI 6e3onacHocTu SIL2.

Uucno 3anpocoB 6e3 0TKa3oB NpW UCMLITAHUW UIIU YMCIO YacoB, Heobxoaumoe ansa paboTbl 6e3 oTka3oB, AnA
onpepeneHnsi KOHKPETHOrO YPoBHSA NoMHOTH 6e3onacHocTu npegcTasneHo B Tabnuue 1. B Tabnuue 1 Takke 0606-
LieHbl pesynsrarthl, NpuBefeHHble B 2.1 u 2.3 HacToALWEero NpunoXeHus.

OnbIT aKcnnyaTauuM MOXeT ObiTb BhIpaXeH MaTeMaTudecku, Kak nokasaHo B 2, Ans [ONOMHEHUs UM 3aMeHbl
CTaTUCTUYECKOro TECTUPOBAHUSA, @ OMbIT 3KCNIyaTaLum, NONMyYeHHbIH M3 HECKOMBKUX MECT 3KCniyaTauumn, MOXeT BbiTb
obveamnHeH nytem gobaBneHUs KOHKPETHOro Yncrna o6paboTaHHbLIX 3anpocoB UMK YacoB paboThl B TeUeHUe aKcnnyaTa-
LMK, HO TOMBKO B Criydae, ecnu:

- NporpamMmHas Bepcusi, noanexawas ucnonb3oaHuio B E/E/PE CB3C-cucteme, byaet ngeHtuduHa Bepcuu, Ans
KOTOPOW MpefbsiBreH pesynsrar onbiTa ee aKcrnyarauuu,

- WX 3KCnyaTauUOHHbIA NPodUrib U BXOAHbIE YCIIOBUS CXOXM;

- cylecTByeT 3phekTUBHAA CUCTEMa yBEAOMITEHUI U OKYMEHTUPOBaHUS OTKa30B;

- CnpaBeAnuBbl NPUHATHIE B 2 NpeanonoxeHus.

Ta6nuuya [1— Heobxognmas NpeabicTOPUS AN ONpeAeneHns YpoBHA NOMHOTH Ge3onacHoCTH

3HayeHne BEpPOSATHOCTU Yucno peanbHbiX 3HaueHWe BEPOATHOCTU O6uee uncno 4yacos
YpoBeHb oTKasa Mnpy BbINONHEHUU 3anpocos ornacHoro oTkasa B 4Yac aKkennyaTauum
NONHOTHI nnaHupyeMbIX yHKLMN (pexum ¢ BbICOKON
GesonacHo- no sanpocy (pexum WHTEHCUBHOCTbLIO
cTH paboTbl ¢ HU3KON WHTEH- | 1-0=0,99 | 1 -0 =0,95 3anpocoB UNKu Henpe- 1-0=099 [1-a0=095
CUBHOCTLIO 3anpocoB) PbIBHbIM 3aNPOCOM)

SIL4 OT 105 BKntou. o 1074 | 4,6 x 10° | 3 x10° [OT109BKNIOU. g0 1078 | 4,6 X 10° | 3 x 10°
SIL3 OT10%BKMtou. o 103 | 46 x 104 | 3 x 10* | OT108BKMIOY. g0 107 | 46 x 108 | 3 x 108
SIL2 Ot 103 BKMtou. go 102 | 46 x 10° | 3 x10° [ OT107 BRAKOu. o 10 [ 46 x 107 | 3 x 107
SIL1 OT102BKMtou. o 107" | 46 x 102 | 3x 102 | OT10%BKNIOY. o 1075 | 46 x 10° | 3 x 106

MpumevaHnuna

1 BenuuunHa 1 — o npeacTaBnseT coboii ypoBeHb JOBEPUS.

2 MpeanocbiNkU U onucaHue npoueayp NofyYeHUs YMCIIOBLIX 3Ha4YeHWin B HacToAweln Tabnuue cMm. B 2.1 1
2.3 HacToAWeEro NPUNOXeHus.

I.2 ®opMynbl CTaTUCTUYECKOTO TECTUPOBaHUS U MPUMEPbI UX UCTIONb30BaHUSA

I.2.1 NpocTon cTaTuCTUYECKU I TECT ANA peXuma paboTbl C HU3KOW MHTEHCUBHOCTbIO 3aNpOCOB

Ir2.1.1 UcxoaHble NpeanoChIsikun

TecT NnpMMeHUM NpU crieayoLWmMxX NPeAnockINKax:

- pacnpefeneHne TeCTOBbIX AaHHbIX PaBHO pacnpefeneHnio 3anpocoB MPU BLIMNOMHEHNUU onepauuil B pexume
OH-NawH;

- NPOXOXAEHUA TECTOB CTaTUCTUYECKU HE 3aBUCAT APYr OT Apyra B OTHOLUEHUN NPUYUHBI 0TKa3a,
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- Ans oBHapyxeHus NobbIX 0TKA30B, KOTOPLIE MOTYT NOSBUTLCS, CYLLECTBYET aAeKBaTHbIi MeXaHUaM;
- Yyuncro TecToBbIX Npumepos n > 100;

- BO BpPEMs MPOroHa N TECTOBLIX NPUMEPOB 0TKasbl OTCYTCTBYHOT.

2.1.2 PesynkraThl

BeposTHOCTb OTKasa p (Ha OBMH 3anpoc) Npu ypoBHe AOBEPUS 1 — oL ONpedenaeTcst U3 BblpaXKeHUs!

Ina

p<i1- o vamn >-
TIPUMEP

Tab6nuya n2— BepoamHocmu omka3a npu pexume pabombl ¢ HU3KOU
UHMEeHCUBHOCMLIO 3aIPoCcoe

3HayeHUe ypoeHs doeepus 1 — a.

Beposmrocmbs omka3oe p

0,95

3n

0,99

4,6/n

Mns eeposmHocmu omkasa npu 3anpoce Onisi ypoeHs nonHomsl 6ezonacHocmu SIL3 npu ypoeHe
dosepus 95 % npumeHeHue yka3aHHOlU ¢opmynsi daem 30 000 mecmoebix IPUMEPOE NPU 8bINOoJIHeHUU
ycnoeull npuHamMbIX npeodnockbuiok. Pesynsmambl Ons Kaxd020 ypoeHs1 nonHomsl 6esonacHocmu o6LeduHe-
Hbl e mabnuue I".1.

2.2 TecTupoBaHMe BXxogHOro MaccuBa (npeaMeTHoOW obnactu) ana pexuma paboTbl ¢ HU3KOW UHTEHCUB-
HOCTbIO 3anpocoB

"2.2.1 UcxofHble npeanochinku

EAWHCTBEHHas ucxoAHas npefnochbirika COCTOMT B TOM, YTO TECTUPyeMble aHHble BibupatoTcs Tak, YToGbl o6ec-
ne4ynTb criydaitHoe yHUMDULMPOBaHHOE pacrpeferieHne no BXoAHOMY Maccusy (NpeaMeTHOW obnactw).

[[2.2.2 Pesynerathl

Heob6xoaumo onpeaenuTb YNCMO TECTOB N, KOoTopble TpebyroTcsa, UCXOAA U3 Nopora TOYHOCTU &, BXOA0B ANA TECTU-
pyemMoin OyHKLMKU C HU3KOW MHTEHCMBHOCTLIO 3anpocoB (Hanpumep, 6ezonacHoe OTKIOYEHUe).

Tab6nuya 3 — CpejHue paccTosHUA Mexay ABYMS ToUKaMN TECTUPOBaHUA

Pasmep npegmeTHOro CpeaHee paccTosiHue Mexay ABYMS TOYKaMu
npocTpaHcTBa TECTMPOBAHUSA B NPOU3BONBHOM HamnpasrieHuu
1 8=1/n
2 §=%1/n
3 8=31/n
K §=4%1/n
MpumMmeyaHne— k MOXET BbITb NOOBIM MOMOXKUTENBHLIM LiENbIM YACTOM.
3Havenuns 1, 2 1 3 npmBeAeHbl TONBKO B Ka4ecTBe MpUMepoB.

TIPUMEP

PaccvMompum 6Ges3ornacHoe OMKIIOYEHUE, KOMoOpoe 3asUcum mMmOJIbKO om nepemeHHbIX A u B. Ecnu
npoeepkoll 6b1710 ycmaHOBJIeHO, YIMO 10pP0208ble 3Ha4YeHUs, Komophkle pa3denisiiom exXo0HyH napy nepemeH-
HbIX A u B, onpedeneHbl ¢ moyHocmeto do 1 % Auana3oHa usmepeHus A unu B, mo yucro pasHomMmepHo pacrpede-
JleHHbIX mecmosebiX npumepos, mpebyemoe e obnacmu A u B, 6ydem paeHo

n=1/2=10%

2.3 NpocToi cTaTUCTUYECKUI TECT ANA peKMMa C BLICOKOW MHTEHCUBHOCTbLIO 3aNpOCOB UM HenpepbiB-
HOro pexuma paboTbl

2.3.1 VcxoaHble NpeAnochInku

TecT NpUMEHUM NpU CrieayloWwmX Npeanockinkax:

- pacnpefernieHe TEeCTOBLIX AAHHLIX Takoe Xe, Kak W pacrnpeferieHue AaHHbIX MpU BbINOFHEHUM onepaumii
B peXUMe C BHELWHWUM ynpaBrieHneM OH-NaiiH;
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- OTHOCUTENBHOE YMEHbLUEHME BEPOSTHOCTW OTCYTCTBMSA OTKasa MNpPOMOpLMOHaNbHO MPOAOIHKUTENBHOCTU
paccMaTpuBaeMoro MHTepsana BPeMeHU U NMOCTOSHHO B MPOTUBHOM Criyyae;

- Ansi oBHapyxeHUs NobbiX 0TKA30B, KOTOPLIE MOTYT MOSABUTLCS, CYLLECTBYET afeKBaTHbI MeXaHu3M,

- TECT BbIMNOMHAETCA B TeHYeHUe BPeMeHU TeCTUpOBaHus f;

- BO BpeMsi TECTUPOBaHUSI { HUKAKUX OTKA30B HE MPOWNCXOAMT.

I2.3.2 Pe3ynbraTthl

COOTHOLLEHWE MeXAY MHTEHCUMBHOCTBIO OTKA30B A, YPOBHeM AoBepus 1— o U BpeMeHeM TecTUpOBaHWS ¢ nMme-
eTBUg

NHTeHCcUBHOCTL 0TKazoB obpaTHO MporopLuoHansHa cpefjHeMy BpeMeHu HapaboTku Ha oTkas (MTBF):
- _ 1
A= MTBF-

MpuMeyaHne—BHacToAWeM CTaHLapTe He AeflaeTcsl pasnuuuii Mexay WHTEHCUBHOCTBIO OTKa30B B Yac
M YacToToil oTKasoB B 4Yac. CTporo roeopsi, BepoOSTHOCTb OTKasa F cBfA3aHa C 4acTOTOW OTKa30B f BbipaXeHuem

F=1-e ogHako o6nacTb NPUMEHEHNA HACTOALLEro CTaHfapTa OXBaTLIBAeT 4acToTy OTKasos MeHee 1075 14, a ans
HebonbLUMX 3HAYEHWI YaCTOTLl cnpaBegmBo F ~ f-t.

TTIPUMEP

Ta6nuuya 4 — BeposmHocmu omka3a 0N pexxuma ¢ ebicokol UHmeHcue-
HOCMBLI0 3aMnpoCcoe UJlU HefpepbleHbIM 3alpocoM

3HayeHue ypoeHs dosepus 1-a Bepoamuocmb omKka3oe e 4yac y
0,95 3t
0,99 4,6/t

Hnsa nodmeepxdeHusi mozo, ymo cpedHee epemsi HapabomMKu Ha omka3 cocmaensiem No MeHbuwel
mepe 10% yac. c ypoeHem doeepus 95 %, mpe6yemcs epemsi mecmupoeaHusi 3X10% 4 u donmkHbl 6imb cobitio-

deHbl UcX00Hble npednockiiku. Yucno mecmoe, Heob6xodumoe 0517 Kaxd020 ypoeHsi NnonHomsl 6e3onacHoc-
mu, — e coomeemcmeuu ¢ mabnuuel 1.

2.4 NonHoe TecTupoBaHue

MporpaMMy MOXHO paccMmaTpuBaTb Kak ypHY, codepxailyto N wapo. Kaxabli Wwap npeactaBnseT co6oi KOHK-

peTHoe CBOWCTBO nporpaMmsl. LLlapbl n3BnekatoTeA cnyqa|7|Ho M 3aMeHAKTCA nocne npoBepku. MonHoe TecTuposaHue
AOCTUraeTcA, eCcnn BCe LWapbl U3BNEYEHbI.

2.4.1 NcxogHble Npeanochinku
TecT NPUMEHUM NpU CrieayoLWmMX NpesnockInKax:

- pacnpejerieHne TeCTUPYEMbIX AaHHbLIX TaKoBO, YTO Kaxzoe M3 N CBOWCTB MporpaMmbl TECTUPYETCS C paBHOW
BEPOATHOCTLH;

- TEeCTbl NPOBOASATCH HE3aBMCMMO APYT OT ApYyra;
- Kaxablil noasnstoWwuincs otkas obHapyXnBaeTcs,
- YUCMO CryYaeB TeCTUpPOBaHUs n >> N;

- BO BpeMsA n ciyyYaeB TeCTUPOBaHUA OTKa3bl He NOABNAIOTCA,

- Kakblil MPOroH TecTa KOHTPONMPYET O4HO CBOMCTBO MporpaMmbl (CBOWCTBO MPOrpamMmmMbl — 3TO TO, YTO MOXET
6bITb NPOTECTUPOBAHO BO BPEMS OAHOro MporoHa TecTa).
2.4.2 Pesynesrathbl

BeposiTHOCTb TECTUPOBaHWS BCeX CBOWCTB NporpamMMbl p OMpefensieTcs BelpaXeHnem

N-1 N N N\
S ()N e Sy, [Nod
e R (R P von (")

NN =j)..AN=j+1)" '

rae CjN= j'

Mpun oueHke 3TOro BblpaXeHUs OBLIYHO TONBLKO nepBbi€ ero YneHol UMEoT 3HaYeHue, NOCKONbKY B pearnbHbiX

YCNoBUSAX BLINOMNHAETCA COOTHOLWEHWe n >> N, 4To fenaeT Bce YNeHbl 3TOr0 BbIPAXEHUS NpU GOMbLUIOM 3HAYEHUN |
HecylWeCcTBEHHLIMU. 3TO BUAHO 13 Tabnuuwl 5.

68



FOCTP 53195.5—2010

NPUMEP

Paccmompum npozpamMmy, Komopasi UMes1a HeCKOJTbKO UHCmarisyuli 8 meyeHUe HeCKONbLKUX iem. 3a amo
epemsi OHa ebInosHaNack No MeHbuwell mepe 7,5x10° pas. Mpednonoxum, ymo Kaxdoe 100-e eninonHeHue npo-
2paMMbl coomeemcmeyem nepevyucsIeHHbIM ebille UCXOOHbIM npednockitkam (cM. [.2.4.1). [Toamomy dns cma-
mucmuyeckol oyeHKu Mo2ym 6bimb NpuHambl 7,5x10* eninonHeHuli npoepammel. Ecnu npednosoxume, Ymo
4000 mecmoebix MPO20HOE IIPOo2PaMMbl MO2Ym 6bIMONTHUMb UCYeprblealoujee mecmupoeaHue, cYumasi maKyo
OUEHKY KoHcepeamueHoll, mo e coomeemcmeuu ¢ mabnuueli .5 eepossmHocmb mozo, ymo He ece 6ydem npome-
cmupoeaHo, cocmaensiem 2,87x1075,

Mpu N = 4000 3nHaveHusi nepebIx YIIeHOE e 3agucuMocmu om n nipedcmaeneHs) e mabnuye I'.5,

Ta6nuya I5— BepossmHocmb mecmupoeaHusi ecex ceolicme npozpaMMb|

Yucno cnyyaee mecmuposaHus n Bepo”g;";%i’:'n: ',?:s:;:g;;;:”u,f scex
5 x 10° 1-1.9 X102 4 1,10x 104 ..
7,5 x 10* 1-287 %X 10~5 4 451010,
1% 10° 1-554 % 10-8 +1,52x10-15_..
2 x 105 1-7,67 X 10~19 +2,9%10°97_.,

Ha npakmuke makue oyeHKU O0IKHbI 6b1Mb KOHCepeamueHbIMU.
Boree nogpobHble CBEAEHWUS NO OLEeHKe NonHoThl GesonacHocTh MO cuctem np
“Bepenbl B [88, 148, 249, 250,
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