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[lpeaucnoBue

Llenn n npuHUunel ctaHgapTusaunn B Poccumnckon Peagepaunn yctaHosneHbl PeaepanbHbiM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnun», a npasmna npuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.
OCHOBHbIE NONMOXEHUAY

CBeoeHUA o cTaHgapTe

1 PASPABOTAH ®eaepanbHbIM rocygapcTBeHHbIM npeanpuatTuemM «BcepocCcMnUckmMn HayvYHO-UCCTe-
aoBaTenbCKUMU UHCTUTYT cTaHaapTusaum n ceptudukaumm B mawmHoctpoeHun» (BHUMHMALLY)

2 BHECEH TexHunyeckum komuteTom no ctaHgaptmuszaumm Ne 119 «HageXHOoCTb B TEXHUKE»

3 YTBEP>XOEH M BBEAEH B JEWNCTBUWE Mpukaszom PenepansHOro areHTcTBa no TEXHUYECKOMY
perynupoBanunto n metponorin ot 15 gekadbps 2009 r. Ne 1249-ct

4 BBEAEH BINEPBbIE

5 Hactoawun ctaHgapT paspaboTaH ¢ y4eTOM OCHOBHLIX HOPMaTUBHLIX MOMOXEHNW MeXAyHapoaHOro
ctaHgapta MOK 61025:2006 «AHanus gepera HeucnpasHocTen» (IEC 61025:206 «Fault tree analysesy,
NEQ)

o NEPEN3OAHUE. MapT 2012 .

VIHgbopmauua ob UsMeHeHUsIX K HacmosuwieMy cmaHoapmy rybrnukyemcsi 8 eXe200H0 u3oasaeMoM
UHPOPpMaUUOHHOM yKa3lamerne «HalyuoHanbHbie cmaHOapmhbi», @ meKkcm U3MeHEeHUU U Norpasok — 8 exXe-
MeCSYHO u30asaeMbiX UHOPMaUUOHHLIX yKalzamensx «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Unu OmMeHbl Hacmosuweao cmaHoapma coomeemcmeyruee yeseooMiieHue byodem
onybrnuKo8aHO 8 eXXeMeCSIYHO L1I30asaeMOoM UHOpMaUyUOHHOM YKa3zamerne «HalyuoHanbHbie cmaHoapmabi.
Coomeemcmeyrouiast UHGhbopMalus, yeeOoMIIeHUE U MeKCcmbl pa3Meliaromcs makxe 8 UHGhopMalUoOHHOU
cucmeme obliezo rnosb3o8aHuss — Ha oghulyuanbHoOM caume QeodeparnibHo20 azeHmemea rno MexHU4YeCKoMy
peayrnuposaHuro U MmempoJsioauu 8 cemu VIHmepHem
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BBenoeHue

AHanuns gepesa HeUCnpaBHOCTEN 3aKoyaeTcd B onpeaeneHn n aHanmse ycnoBui U akTopoB, KOTO-
pble MPUBOAAT UM MOTYT NPUBECTU K BOSHUKHOBEHUIO HEMATUBHBLIX 3aBepLUaoLLMX CODBITUI — NONHOW UMK
YyacTUYHOW yTpaTe PyHKUMI, Aerpagaunmn padboumx xapaktepuctuk nsgenus, yxyaweHuo 6e3onacHOCTU UNu
OPYrnX BaXKHbIX pabo4nx CBOWUCTB.

AHanuns gepeBa HEUCNPAaBHOCTEN YAaCcTO UCNONb3YOT ANS aHanusa aKcnnyataunoHHOW 6e30nNacHOCTU
TPAHCMNOPTHBLIX CUCTEM, SNEKTPOCTaHLUNA UNWU APYTrUX CUCTEM, ANS KOTOPLIX Heobxoauma oLeHka be3onacHOC-
TWU. AHanNn3 gepeBa HEUCNPABHOCTEN MOXET TakKke NCNOoNb3oBaTbCcH AN UccneaoBaHNSA CBOUCTB TOTOBHOCTI
N PEMOHTOMPUrOAHOCTU U34eNnA pa3nnYHbIX BUAOB. B HAacTosLWeM cTaHgapTe aHanus3 gaepesa HencnpaBHOC-
Tel paccMOTPEH NPUMEHUTENNBbHO K CBOUCTBY DE30TKA3HOCTMN.

CylwlecTByOT ABa MeToda npoBedeHUa aHanuMsa gepeBa HeUcCnpaBHOCTEU — KadeCTBEHHbLIN U KOMU-
YeCTBEHHbIN.

[Tpyn Ka4YeCTBEHHOM MeTOAE BEPOSATHOCTU CODBITUN NN YaCTOTY UX BO3HUKHOBEHUSI HE pacCMaTpUBAlOT.
OTO MeTOo[ 3aKMovaeTcs B AeTallbHOM aHanuse COBOKYMHOCTU CODbITUW/HeUCNpaBHOCTEN. Ero npumMeHsIoT,
Korga HeobXoAMMO BbISIBUTb BO3MOXHbLIE MPUYUHBI HEUCNPABHOCTEN BE30THOCUTENBHO pealbHOW BEPOSIT-
HOCTU X BO3HUKHOBEHUSA. IHOrAa HEKOTopbIe CODLITUA, paccMaTpUBaeMble Npu NposeaeHU Ka4eCTBEHHOTO
aHanunsa, oUueHUBAaT U KONMMYECTBEHHO, HO Takne pacyeThl He CBSI3aHbl € NMonbiTKaMu pacdeTa obLen 6e30T-
KA3HOCTMU.

[1pn KONMM4YeCcTBEHHOM MEeTOoAe B npoLecce geTanbHOro aHanumsa gepesa HeUcrnpaBHOCTEN NONMHOCTbLIO
MOOENUPYOT nsgenue, NpoLecc UM cCUCTEMY U OLLEHUBAKOT BEPOATHOCTU BO3IHUKHOBEHUSA BA3UCHBLIX CODbI-
TUA, HEUCMNPAaABHOCTEW UMK CODOLITUA, BLIABMNEHHLIX B XoAe aHanusa. B gaHHOM cnyvyae oKoHYaTelbHbIN
pe3ynbTaTt NnpeacTtaBnseT coboN BEPOSITHOCTL NOSIBMNEHUS 3aBepLUatollero cobbIiTUN, CBUAETENLCTRYHOLWEro
O BEPOSATHOCTU BO3HUKHOBEHUA HEUCMPAaBHOCTU UM OTKa3a.
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

HaaeXHoCTb B TEXHUKe

AHAINN3 OEPEBA HEUCNPABHOCTEM

Dependability in technics. Fault tree analysis

[lata BBeaeHna 2010—09—01

1 O6nacTb NpUMeHeHus

HacToawmmn ctaHgapT pacnpocTpaHaeTcs Ha HeBOCCTaHaBNMBaeMble U3aenms NiodbiX BUOOB TEXHUKN,
ONs1 KOTOPbIX Ha CTagun paspadboTkn NpoBOASAT aHanus3 1 NPorHo3npoBaHe De30TKa3HOCTMH.

HacTtodawmnn ctaHgapT npeacrasnsieT coboM PYKOBOACTBO MO NMPUMEHEeHUI0 MeToda aHannsa aepesa
HeucnpaBHOCTEN U YyCTaHaBIMBAET:

- OCHOBHbIe NPUHLKXNBLI aHanunaa;

- ONUcaHue MaTeMaTU4eCKoro MoaenupoBaHud, CBA3aHHOTO C aHannM3oM gepesa HeUcCnpaBHOCTEN;

- B3aMMOCBA3M aHanM3a Aepesa HeUCnpaBHOCTEN C APYTMMK MeTo4amMmn NPOrHO3MpoBaHNS Be30TKas-
HOCTMU;

- 3Tanbl BLINONIHEHUA aHanNn3a;

- cobObITMA, BUAbLI HEUCNpaBHOCTEW, AONYLIEHUA U NpeanonoXeHUs;

- onucaHue obbIYHO UCNONMb3YEeMbIX CUMBOJIOB.

2 HopmaTuBHbIe CCbINKN

B HacTodAleM cTaHOapTe MCNONb30OBaHa CCbiflka Ha cneayroLwnn ctaHgapT:
[OCT 27.002—89* HapgexHoCTb B TexHUKe. OCHOBHbIE NOHATUSA. TEPMUHBI N OonpeaeneHus

3 TepMUHbLI N onpegeneHus

B HacTodalwem cTaHgapTe npumeHeHbl TepMuHbl No FTOCT P 27.002, a Takke cneayowme TepMUHBI C
COOTBETCTBYOLWMMKU onpeaeneHUsIMn:

3.1 utor: Pe3yneTaT AeUCTBUN UNN BXOOAHOIrO BO3AEUCTBUA; nocneacTBUe NPpUYUHGL.

[TpnumedvyaHwune—WTorom moxXeTt BbITb CODbITUE UNKU cocTOsIHME. B npegenax aepeBa HEUCNPABHOCTEN UTOT,
Kak COMEeTaHNE COOTBETCTBYOLWMNX BXOAHbIX CODBLITUN, NpeacTaBnsieMblX B BUAE NTOMMYECKOro 3M1eMeHTa — BEHTUNS, MOXET
ObITb MO0 NPOMEXKYTOUHBIM, MO0 3aBepLLAOLLUM COBbITUEM.

3.2 3aBepuliawollee cobbiTue: Tor codeTaHns BcexX BXOAHbIX CODbLITUN.

[TpumevyaHwms

1 3aBepliatouiee cobbiTUe YacTO HA3bIBAOT KOHEYHbIM CODBITUEM UMM KOHEYHbIM UTOrom. [nsa 3asepliaroLlero
cobbITUA CTPOAT AEPEBO HENCMPABHOCTEN.

2 3aBepliatolwee cobbiTve 3a4aH0 3apaHee U 3aHMMAaeT BEPXHee MNOoNno)KeHne B uepapxum cobbiTUn.

*C 1 auBapsa 2011 r. Ha Ttepputopumn Poccunckon Pepgepaunm gencteyet [OCT P 27.002—20009.

U3paHune odbmumnanbHoe
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3.3 KOHe4YHoe cobbiTue: KoHeuHbIM pe3ynbTaT codeTaHUAa BCEX BXOOAHbIX, MPOMEXKYTOUHBIX 1 Ba3unc-
HbIX CODBLITUMN.

[TpunmeyaHune— KoHeuHOe COBbITHE ABNSIETCS PE3YNbTATOM BXOAHbLIX CODBLITUN NITU COCTOSIHUK (CM. 3.2).
3.4 3aBeplwawwmn utor: lItor, nsyyaembi NnyTemM NoCcTpoeHUdA aepeBa HEUCNpPaBHOCTEWN.

[TpnmeyvaHnune—WTor coctaBHoro BO3geNCTBUS BCEX BXOAHbIX, NMPOMEXYTOUYHbIX N BA3UCHBIX COBLITUN, pe-
3yNnbTaT UTOIOBbLIX COOLITUN NN COCTOSHUN (CM. 3.2).

3.5 BeHTUNb: CUMBON, UCNOMb3YEMbIM AN 0003HAYEHUS CBSA3N MeXAY BbIXOAHBLIM CODBITUEM N COOT-
BETCTBYIOL MM BXOAHBLIMU BO34ENCTBUAMM.

[ PUMMEYAaHWE— YCcTaHOBNEHHbIM CUMBOIN BEHTUIS OTpaxXaertr TUM CBA3N MeXAy BXOAHbIMW CODBITUAAMU U UTO-
[OBbIM COSI:ITHEM, KOTOPOE AQOIPKHO HACTVYINTD.

3.6 ceuveHue: [pynna cobbITUA, KOTOPLIE B CliyYae X COBMECTHOIO NOABMEHUS NPUBOAAT K HACTYNe-
HUKO 3aBepluaLLero cobbITUs.

3.7 MUHUManNbHoe ce4veHue: MUHUMaANLHBLIA UMW HAUMEHbLIWA Habop cobbITUN, TpebyeMbiX AN
HaCTynneHUsa 3asepluaroLero codbITua.

[1punmeyaHwune— Ecnukakoe-nnbo cobeiTne N3 Habopa He COCTOUTCS, 3aBepLuatoLllee cobbITUE HE HACTYMNUT.

3.8 cobbIiTue: [NosgBneHne cocTodaHUA UM JeUCTBUS.
3.9 ba3nucHoe cobbiTne: CobbiTUe, KOTOPOE HE MOXET (He DyaeT) pa3BUBATLCA B AaNnbHEULLEM.
3.10 nepBuU4YHOe cobbiTUe: CobbiTHUe, pacnonoXXeHHoe B OCHOBaHUW gepeBa HencnpaBHOCTEN.

[TpumeyaHune—B HacTosWweM cTaHgapTe TEPMUH «NEPBUYHOE CODBITUE» MOXET TakKXe o3HadaTb basncHoe
cobbiTME, KOTOPOE HE MOXET Pas3BUBATbLCSH, UMK CODbITUE, KOTOPOE MOXET Pa3BMBATbLCS IAe-TO €LLe UM HE MOXET COBCEM
pPa3BUTbCSH (HEpa3BMBaeMoe COObITUE), HECMOTPS HA TO YTO SABNSIETCH CrieACTBUEM BO3AEUCTBUSA MPyMNnbl CODbITUA.

3.11 npomexyTouHoe cobbiTue: CobbiTMe, KOTOPOEe He ABMSAETCH NTOrOBbIM UM NEePBUYHBLIM.

[TpumeyaHwmne— 3710 cObBbITUE ODLIYHO ABNSIETCS PE3ynbraToM O4HOro Unmn dBonee NEPBUYHbLIX COBLITUI W/nnu
OPYIMX NPOMEXYTOYHbIX CODBITUN.

3.12 Hepa3zBuBaemoe cobbiTUe: CobbiTHe, HEe MMerLlee BXOAHbLIX CODbITUMN.

[MTpumevadnune—Illpn gaHHOM aHannae cobbiTUE HE Pa3BUBAETCA MO Pa3HbiM BO3MOXHbIM MPUYMNHAM, HarNpu-
MEpP TakUM, Kak oTcyTcTBue bonee nogpobHon nHpopmaymm, nm ecnm OHO Pa3BMBaETCH B APYIrOM aHanm3e, a B TEKYLLEM
aHanu3e NoMeYaeTcs Kak HepaspmBaemoe. [pumepom Hepa3BUBAEMbIX CODBITUN MOTYT ObITb 3NEMEHTHI MEPEHHSA MOTOBbIX
K MPUMEHEHUIO N3OENU KOMMEPYECKOIO Ha3Ha4YeHUs UNn NakeToB NporpaMmmMHoOro obecrneyeHus.

3.13 oAUHOUYHbLIN OoTKa3: OTKa3, KOTOPLIVA MPUBOAUT K OTKA3Y BCeU CUCTEMBI U KOTOPLIN HE3AaBUCUMO
OT APYrUX COOLITUI UMM NX COMETaHUN NMPUBOAUT K HeXenaTenbHOMY 3aBepLlaroieMy cobbITUO (UTOTY).

3.14 cobbiTUA, Bbi3BaHHble 00OLLen NpUYNHON: Pa3nnyHble coObLITUA CUCTEMbI UMK AepeBa Heuc-
NPaBHOCTEN, UMEtoLLME ODLLYIO MPUYMHY UX NOSIBNEHUS.

[MpumeyvyaHune—IlpumMepom TaAKOro codbITUS MOXET ObITb 3aMblKaHUE KEPAMUYECKMX KOHAEHCATOPOB BCre -
CTBME n3rmba nevyaTHoOW nnarbl; aXXe eCnu 3TO pasHble KOHAEHCAaTopbl, NpegHasHavYeHHble AN BbIMONTHEHUS Pa3NYHbIX
dYHKUMIW, NPUYMHA MX KOPOTKOro 3aMblKaHUs1 O4HA — OMHAKOBOE UTOroBoe cobbiTue.

3.15 obwaa npuvunHa: lNpruinHa nosiBNEHNUA MHOTOUNCNEHHBIX CODBITUNA.

[TpumeyaHune—B npumepe, npuBegeHHOM B nNpumedanum K 3.14, obwen npuinHon ABNseTcs narmd nnatbl,
KOTOPbIN CaM No cebe MOXET BbITb NPOMEXYTOHYHbLIM CODbITUEM, ABNSAIOLMMCS CINEACTBUEM MHOTMX CODBITUIN, TAKUX KaK CO-
TPSACEHNE, BbI3BAHHOE BO3AEUCTBUEM OKPYXatoLWEWN cpeabl, BUbpauns nnm pactpeckMBaHmne nevaTtHom nnarbl.

3.16 noBTOpHOEe cobbiTUe: CobLITUE, KOTOPOE SIBMAETCHA BXOAHLIM AN1s1 6onee 4yem ogHOro cobbiTUS
Oonee BbICOKOro ypOBHA.

[TpumeyvaHune—IT0CODbITUE MOXET BObITb 0OLLEN NPUHYMHOW NITU BUAOM HENCTNPABHOCTU KOMIMOHEHTA, NMPUCY-
Wum Bonee Yem 0gHON YacTU KOHCTPYKLUUM.

3.17 WVnnwocTpauna HeKOTOPLIX U3 NpUBedeHHbIX Bbille onpeaeneHnu npueeaeHa Ha pucyHke 1. Ans
nyJdero obbACHEHUNA NMPakTUYEeCKoro NPUMEHeHUsl AepeBa HeUcnpaBHOCTEN MO4 PUCYHKOM NpuBeAeHb!
CCbITIKN U onucaHnsa cobbITUA. Ha pUCyHKe He npuBeaeHO rpadpuyeckoe npeacrtaBneHne MUHUManbHOro
3aBepliaollerc cevyeHUa 1M apyrux sasepLluaroLlmx cevueHun.
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1 — cucTema, He COOTBETCTBYIOLWaa cneyndpukaunmn unu HepabdortarwLwan, A — 3asepliaroliee cobbiTne; KOHeHYHoOe cobbiTUe,; 3aBeplLua-
LMW UTOT;, 2 — OTKA3 CUCTEMbBI; 3 — OTCYTCTBUE HAMPSIXKEHUA UMW HENPAaBUNBHOE HANPsaXeHue; 4 — HeT obpaboTKn AaHHBLIX UNN UX
HenpaeunbHaa obpabotka; b — nNpomMexyTovHoe cobbiTUe; NPUYUHA CODBLITUA CneayieLero ypoBHA,; BXOOHOE cobbiTUe AN cobbITUA
CneayLLEero YpoBHS; UTOrOBoOE CObbITUE, BbI3BAHHOE €ro BXOAHLIMU BO3ASUCTBUAMU, B — coDbITUE, BO3HUKLLEE B APYroM MeCcTe aepe-
Ba HEUCMPABHOCTEW, NpeacTaBnieHo rpadpuyeckn BEHTUNEM NepeHoca; 5 — UCTOMHUK NMUTAHUSA, 6 — MUKPONpoLueccop; / — HeT nuTa-
HUA OT BaTapeun; 8 — HeT PUnbTpauuu NUTaHUA OT BaTapeun; 9 — Ha BbIXOOe CUCTEMbI HET HU OAHOIO U3 ABYX CUrHAnNoB, [ — BEHTUNb
NITU kak cumBon 0bo3HavaeT coveTaHue BXOOHbIX CODBITUN: NOABNEHNE TOTO UMW MHOTO CODLITUA UNTU COCTOAHUA, BbI3bIBAIOLLETO cneay-
oLlee cobbiTue unu coctosHue; 10 — nogava nutaHusa ot bartapeu; 11 — punbTpauna HanpsxkeHus,; 12 — Bbixoabl; 1 — BeHTUNbL M Kak
CUMBON 0B03HaAYaeT coMeTaHUe BXOOHbIX CODLITUN. NosABNeHne 0boux cobbiTUM BhI3bIBAET cneayoulee cobbiTne; cyllectesoBaHne oboux
COCTOAHUN MPUBOANT K MOABITIEHUIO UTOTOBOIO COCTOAHUA; 13 — O0BPLIB BXOOHOTO 3NeMeHTa MHAYKTUBHOCTHU, 14 — crnaxXnBarLLnn KOH-
neHcaTop 3amblkaeTt baTapetoHa 3emnio; 15 — HeTcurHanaHasebixoge 1; 16 — HeTcurHanaHaebeixoae 2; 19 — Beixog 1; 20 — Bbixoa 2;
E — HepassBuBaemoe cobbiTue; paszento B Apyrom AdH nnu octanock HEPaA3BUTLIM U3-3a OTCYTCTBUSA MHPOPMALMK MNU HEODXOOUMOCTH
NONyvYeHUA AONONHUTENBbHbLIX AaHHLIX; 17 — 00pbIB BXOOAHOW KATYLLKW UHAOYKTUBHOCTU, 18 — KOPOTKOE 3aMblKaHWE Crna*XnBatoLLero
KOHOeHcaTopa, 21 — obpbIB KATYLWWKU UHOYKTUBHOCTU BbI3BaH €€ CnyvauHbIM OTKA30M; 22 — 0DpbIB B CXeMe BbI3BaH NPOU3BOACTBEH-
HbIM AedEKTOM; 23 — KOPOTKOE 3aMbIKAHUE KOHAEHCATOPA BbI3BAHO €ro CNyYauHbIM OTKA30M; 24 — KOPOTKOE 3aMblkaHne 0ByCnoBIeHo
NPOU3BOACTBEHHbIM AedeKToOM; K — DasucHoe cobbitne; 25 — obpbie kKOMNoOHeHTa L1; 26 — 0bpbie L1, BbI3BAHHbIW NPOU3BOACTBEH-
HbIM AePeKTOM; 2/ — KOPOTKOE 3aMblKaHUE; 28 — KOpoTKoe 3amMbikaHue C1, BbI3BAHHOE NPOU3BOACTBEHHbIM AeEeKTOM; 29 — Henoc-
TaTOK NPUNOSA BbidBan obpbiB coeaAuHeHns; 30 — KaTyllka MHOYKTUBHOCTU NMOBpexaeHa npu cbopke; 31 — n3bbITOK NpUNosa npmueen K
3aMbIKAHUIO KOHTAKTOB; 32 — KOMIMOHEHT NOBPeXAeH Npu cbopke — KOPOTKoe 3aMblkaHune; 33 — npunou L1; 34 — noepexaeHune L1;
35 — KOpPOTKOe 3amblkaHue C1, BbIzaBaHHOE npunoem,; 36 — noepexaeHue C1

PucyHok 1 — TepmMuHbI, ncnonb3dyemole B [ H

[TpnmedaHune—[paundeckme npegcraeneHns [H Ha pucyHkax HacTosAWeEro ctaHgapra cnegyert paccmMmaTpu-
BaTb TONbKO KakK NMpUMepbl.
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4 O603HA4YeHUA N COKpaLleHns

4.1 CumBonbl, obo3Havaowme cobbiTUa AepeBa HEUCNPAaBHOCTENW, 3aBUCAT OT NpeanodTeHUs NoNb3o-
BaTeNs N UCMob3yemMoro nporpaMmmMmHoro obecnedeHns. Obwmne obosHayeHns NnpUBeaeHbl B MPUNoXeHn A.

Opyrne ob6o3HayvyeHUs, UICNONb3yeMbIE B HACTOSALWEM CTaHdapTe, NpeAcTaBnsaAoT cOOOU TUMOBLIE MaTe-
MaTU4eckne CUMBONbI, HaNpuUMep F — BEPOATHOCTb CODLITUA, N CUMBONbI CYMMbI, MPOU3BEAEHUS U T. M.
[ToaTOMY X OTAEeNnbHEIN NepevYeHb He NPUBOAUNTCS.

4.2 B HacTodleM cTaHgapTe NpMMeHeHbl cnegylolmne cokpalleHns:

AllH — aHanns gepeBa HeUCnpaBHOCTEW;

[1H — nepeBO HencnpaBHOCTEWN

5 O6wme NnonoxeHus

5.1 OnucaHue U CTpyKTypa AepeBa HeucnpaBHOCTEU

5.1.1 AlH aBngetca ogHUM U3 psgaa MeToO0B aHanM3a HageXXHocTu. Llenb KaxXaoro Mmetoaa U BO3IMOXK-
HOCTb €ro NPUMEHEHNS, OTAENbHO UM COBMECTHO C APYTMMIW, AOIMKHbBI ObITh paCCMOTPEHBI 0 HAYana npose-
neHna AH. Cnegyet obpaTnTh BHMMaHWE Ha AOCTOMHCTBA U HEAOCTATKU KaXkaoro Metoaa 1 Ha nony4vyaemsble
pe3ynbTaTthl, Ha AaHHble, TpebyeMble AN BbINONMHEHUSA aHanM3a, CMOXHOCTb aHannsa, a Takke Ha gpyrme
haKkTopkl, NpUBEeAEHHbIE B HACTOSILLEM CTaHaapTe.

5.1.2 OH — cuctematnsmpoBaHHoe rpaduyeckoe npegcraBneHne yCcnoBuM U (PaKkTOpPOB, BbI3biBalo-
LLIMX NN CNOCODCTBYIOLLIMX MOSIBNEHNIO OXXWOaeMOoro ntTora — 3aBepLiaroLlero cobbiTUs.

AH npeactasnaeT cobon AeayKTUBHBLIN (CBEPXY BHU3) MeToA aHanunsa. AHanns3 MOXeT ObITb KAYeCTBEH-
HbIM (MeTod A) UMK KONMYeCTBEeHHbIM (MeToa B), B 3aBUCUMOCTU OT LLeNien 1 BOSMOXHOCTEN aHanusa.

B cny4yae, ecnu BepOATHOCTb pPa3BUTUSI OCHOBHBLIX CODBITUN HEMNb3sl oNpeaennTb, ANs UCcrneaoBaHUs
MPUYNH BO3MOXHBIX HeXXenaTesbHbIX UTOroB NpoBoaAT kadyecTBeHHbIM AIH ¢ ykaszaHueM HeKONMYeCTBEHHOW
BEPOSATHOCTU Pa3BUTUA CODBLITUS, HANPUMeEpP «BeCcbMa BbICOKAsA BEPOATHOCTbL», «BbICOKAs BEPOSITHOCTbY,
«CpedHASA BEPOATHOCTbY», «HU3KasA BEPOATHOCTb» U T. N. [lepBUYHas Lenb KadecTBeHHoro AIlH — onpepae-
NMNTb MUHUMAanNbHOE ceveHne anst Toro, YTobbl YCTAHOBUTL, Kak Da3ncHbIE UMK NepBUYHbIE CODBITUSA BIUSAIOT
Ha 3aBepLiatollee cobbiTue.

KonndyecTteeHHbIM AH npoBogAaAT B TOM cnydae, ecliM U3BeCTHbl BEPOATHOCTU pPasBUTUSA NePBUYHBIX
COObITUN. BEpossTHOCTU pasBUTUA BCEX NMPOMEXKYTOUYHLIX COBLITUA 1 3aBepLUatolleroc codbbiTua (MTora) MoryT
ObITb paccyuTaHbl B COOTBETCTBUM C UCMONBb3YEMON MOAENbLIO.

AlH Takke MOXHO UCMONb30BaTh NPU aHanM3e CUCTEM, ANA KOTOPbIX XapaKkTepHbl CNOXHbIEe B3aMMOOT-
HOLUEHWNS1 MeXay NoagcucTeMamMun, B TOM YMCe B3aUMOOENUCTBMNE NporpaMMHbIX/annapaTHbIX CpeacTs.

5.2 Llenu

AJH npoBoAAT He3aBMCMMO WM COBMECTHO C APYrMMW MeTodamu aHanmsa besoTkasHocTn. ALH
MO3BONAET:

- YCTAHOBWUTb NPUYUHBLI UMK coveTaHne NPUYUH, NPUBOASLWNX K 3aBepLUaolemMy cobbITULO;
- onpenennTb COOTBETCTBME DE30TKA3HOCTU KOHKPETHOMN CUCTEeMbI 3adaHHbIM TpeboBaHUAM;
- onpegennuTb BUAbl BO3MOXHbLIX OTKA30B UM pakTopoB, BHOCALMX HaUOOMbLMA BKNad B BEPOAT-

HOCTb OTKa3a CUCTEMbI MU B BEPOATHOCTb €e HErOTOBHOCTM (B crydae BOCCTaHaBNMBAEMOMN CUCTEMBI) NS
BbISIBIIEHUS BO3MOXXHOCTN YNy4lleHUsa 6e30TKasHOCTU CUCTEMBI;

- CPaBHWUTb pasfuU4HbIe BapUaHTbl KOHCTPYKUWW ONS yrydweHns 6e30TKa3HOCTU CUCTEMBI;

- JokasaTb NPaBoOMEPHOCTb ACNYLEHUNA, MPUHATHLIX MPU aHannu3e apyrumn MmeTtogamm, TakuMun Kak map-
KOBCKWW aHaNn3 Uin aHanus BO3MOXHbIX MPUYMH 1M NOocCneaCcTBUIA OTKA30B;

- onpeaennTb BO3MOXHbIE BUAObI OTKA30B, KOTOPbIE MOTYT BNUSITL HA ©€30NacHOCTb CUCTEMBI, OLEHUTL
COOTBETCTBYOLMNE BEPOSATHOCTN NX NOSABNEHUS N BO3SMOXHOCTU UX YMEHbLUEHUS;

- naeHTudununpoBaTb OobLKE CODLITUA;

- HaNTU coBbITUS UM coYeTaHUA CODLITUNA, KOTOPLIE HaNBoNee BEPOSITHO BLIZOBYT pa3BUTUE 3aBepLLUa-
loLero cobbITUS;

- OUEHUTb BIIUSIHNE NEPBUYHOIO CODLITUS HA BEPOATHOCTL 3aBepluaoLero cobbITUS;

- paccyMTaTb BEPOATHOCTU CODLITUN, TOTOBHOCTb CUCTEMBI U MHTEHCUBHOCTU OTKA30B €€ KOMIMOHEH-
TOB, nNpeacTtasneHHbix AH (npyn Hanu4YnMm HeodXoaAUMBLIX OAaHHbIX).
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5.3 lNpumeHeHue

5.3.1 AIH ocobeHHO noaxoanT Anst CUCTEM, coaepKalllnX HECKOMbKO PYyHKLMOHAMBHO CBA3AHHbIX NN
3aBMcUMbIX nogcuctem. lNpeumyuwiectea AH HarnagHo NposiBNSIIOTCS, Korga cuctemMa paspabaTtbiBaeTcs
HECKOMbKUMW HE3aBUCUMBIMW CrielnansnpoBaHHbIMU rpynnamm paspadboTynkoB 1 oTaenbHble [1H cBs3bIBa-
loT Apyr ¢ apyrom. AH obblvHO NPOoBOAAT NPU NPOEKTUPOBAHUN aTOMHBIX 3NMEeKTPOCTaHUWNA, TPAHCMNOPTHBIX
CUCTEM, CPEACTB CBA3N, XUMUYECKUX N APYrMX NPOMBILLINEHHBIX NMPOLLEeCCoB, MeaULMHCKOro obopyaoBaHUS,
BbIUMCIINTENBHLIX cUcTeM U T. N. A[JH Takke urpaeT BaXKHYI0 pONb NPpU OLUEHKe CUCTEM, coaepKallnX pasnind-
Hble TUMNbl B3aUMOAENCTBYIOLWNX KOMMOHEHTOB (MeXaHU4ecKMX, 3MEeKTPOHHBIX U NporpamMMHbIX), KOTOpble
TPyAHO MoAeNnpoBaTh C MOMOLLbLIO APYrMX MeTOAO0B, U CUCTEM, ANA KOTOPbIX BaXKHbl NOCcNeaoBaTeNlbHOCTb U
coveTaHne cobbITUN.

5.3.2 ADH HaxoguT pasHoobpasHoe NpUMeHeHUe B Ka4ecTBe MHCTPYMEHTalbHOro cpeacTtBa, B TOM
yncrne gng:

- onpepgeneHnsa noaxoasuwen norm4eckonm KomomHaumm cobbiTUN, BeAYyLWMX K 3aBepluarolemy cobbl-
TUIO U, BO3MOXHO, Ha3Ha4YeHUS MPUOPUTETHOCT CODBLITUIA NN KOMOUHAaLWIA;

- OLeHKM paspabaTbiBAeMOU CUCTEMBI, MpeaynpeXxXaeHns 1 npeaoTepalleHnst nnm ocnabdbneHns NoTeH-
LManbHbIX NPUYNH NOSIBNEHUSA HexXenaTelbHbIX CODbITUN;

- aHanuMsa CUCTEeMBI, onpeaeneHus ee 6e€30TKasHOCTU, yCTaHOBNEHUA aKTOPOB, BHOCALLIMX OCHOBHOM
BKMad B ee HeHaaeXXHOCTb, U OLUEeHKU M3MEHEHUN NPOEKTA;

- COOENCTBUS OLIleHKEe BEPOSATHOCTHOIO nokKasaTtens pucka.

5.3.3 AOJH moxeT ObITb UICNOMNL30BAaH B KAYECTBE KOHTPONMMpYyoWero crnocoba ans onpegeneHns BO3-
MOXHBIX Npobnem npu paspaboTke HOBLIX U3aennid N npm Mmognunkaunm nsgennin, B TOM Yncne Ha paHHUX
aTanax npoekTUpPoBaHUA, Korgaa Mano nogpoOHOCTEN O CXEMHBIX pelleHUaAX. DTN paHHMe paboTbl MOTyT
PacCLUMPATLCA MO Mepe NMonydYeHua AononHUuTenbHon nHgopmMmaynn. AH Takke onpeaenseT BO3MOXHbIE
npodnemsl, KoTopble MOTyT ObITb Bbl3BaHbl KOHCTPYKLUMEWN U3OeNnA, BO3AEUCTBUEM OKpYyXaroLwlen cpeabl Unn
pabo4nx Harpysok, HapyweH1UeM TeXHOMOrMn N3roTOBNEHUA U3aenunsa 1 BNMSIHUEM YCNOBUA 3KCnyaTtayuuu,
coaepXXaHna U TeXHNYeCKOro 00CnyXMBaHMS.

5.4 CoveTaHue ¢ gpyruMmm mMetogamMmm aHanusa 6e30TkasHoOCTU

5.4.1 CoyetaHne AAH ¢ aHann3oM NpUYNH U NocneacTBMU OTKa3oOB

Takoe coyeTaHue MMeeT creagyrolune npernmyLlecTsa:

- AIIH npeacTtaBnseTt cobon meToq aHanusa CBEpxXy BHU3, a aHanu3s NpuU4MH 1M NocneacTBUMN OTKa-
30B — MeTo[ aHanusa CHU3Y BBepX, U KaK AedyKTUBHbIe, TaK U MHOYKTUBHLIE YMO3aKMioUeHUsa ABMAITCS
XOPOLUNM aprymeHToM Anga AoCTUXKEHUA NONHOThLI aHanmsaa,;

- aHanus nNpuUYnH 1N NOCNeacTBMN OTKA30B NoMNe3eH Ans onpeaeneHns OCHOBHbLIX CODLITUN UMK YIPOo3, B
TO Bpems Kak AIIH npeacrtasnaeTt codbon mMeToq aHanumsa npudnH HexxenaTtenbHbIX COObLITUN.

B3anmocBaA3b MeTO40B aHanusa npuyvnMH 1 nocneacTtsn oTkasoB M A H BhipaXkaeTca B crieayioLlemMm:

- Nbon eANHNYHBIA OTKa3, NpuBoAALLMA K nosaBneHno B [AH 3aepluatowero cobbliTust 1 onpeneneH-
HblIM METOOOM aHan3a NpU4nH U NOCNeaACTBUN OTKA30B, AOIMKEH Takke oTpa)XaTbCs Kak 0ANMHOYHBIA OTKAa3 B
MUHUMabHOM Ce4YeHUN.

[TpnmedyaHune— OaMHOYHBLIN OTKA3 — OTKa3 Ntoboro KOMNOHEHTA, Bbi3bIBAOLMIN OTKa3 BCEN CUCTEMBI;

- Nobon BoIIBNEeHHbIM AIIH 0OQMHOYHBIN OTKa3 AOIMKEH TakKe BLIABMATLCA U MPU aHanmse Npu4nH
nocneacTBAN OTKa30B.

Ecnn meToabl aHanuMs3a BbINMOMHATCA OTAENbHO U He3aBUCMMO APYr OT Apyra, 3HavyeHWe aHanusa B
LLleNmoM YCUITUBAETCS. OTO 0COBEHHO BaXKHO NPWU aHanuse aKkcnnyaTtaunoHHon 6e30nacHoOCTN.

5.4.2 O6veanHeHnne AIlH u aHann3a gepeBa cobbLITUN

C nomowbto AAH MoXHO npoaHanusnpoBaTb Ntobdoe cobbiTne. OaHaKko B HEKOTOPLIX Chy4asiX Takou
aHanM3 MOXeT oKasaTbCs 3aTPYAHUTENbHBIM UM AaKe HenpuemMnemMsiM rno cneayrowmm npuvmHam:

- MHOrAa nerdve onpeaennTb He B3aMMOCBA3b NMPUYNH, a nocneaoBaTeribHOCTb CODLITUN;

- noflydaemMoe AepeBo MOXET ObITb OYEHb DONMbLINM;

- B pasfiM4HbIX BUaax aHanmsa MoryT NCNoNb30BaTbCA PasHbIe TEPMUHBI.

UTobObl HANTKU NpaKTUYECKM NOME3HYI0 NpoLeaypy, 3a4acTyo HYXKHO B NEPBYIO ovepeab onpeaensite He
3aBepluarllee HexenartenbHoe cobbiTe, a BO3MOXHbIE HeXenaTellbHble cobbITUS Ha rpaHuue PyHKLNO-
HANbHOIO N TEXHUYECKOrO acneKkToB.

Hanpumep, katacTpodnyeckum 3aBepLuaroLLmM cobbITUEM NPOrpaMmMbl KOCMUYECKOTo noseTta siBNdaeT-
CH NOTEepPsa 3KMNaXka Unn netaTternbHoro annapara. BMecto Toro 4tobbl CTpOUTL DOMbLLIOE AepeBO HEeUCNPaB-
HOCTEN Ha OCHOBE 3TOr0 3aBepLlUarLLero cobbiTus, B Ka4ecTBe 3aBepLlaoLlmx cobbITUN MOXKHO onpeaendTb
MPOMEXYTOUYHBIE COBBITUA, TaKNe Kak HEUCTIPABHOCTb CUCTEMbI 3aXKUTraHUSt NN OTKA3 PEeakTUBHOIO ABUrare-
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st 1 Ap. 1 NPOBOAUTb UX aHanms ¢ NOMOoLLbo oTAenbHbIX AH. 3aTemMm 3TK 3aBepluaroLme codbbiTUA HU3KOTo
YPOBHSI OyAyT B CBOIO ovepeab UCNOMb30BaHbl KAk BXoAHble Bo3aeUcTBUA ans AH npun aHannse nocneactsuiA
paboTbl CUCTEMbBI B LIENOM.

CovetaHue A1H n aHanunsa gepeBa cobbITUA MHOTAAa Ha3bIBaKOT NOocnegoBaTeibHbIM aHanM3oM NPUYKUH.
5.4.3 CouvetaHune AI1H U MeTO4a MapKOBCKOro aHanunsa

A[lH, paccMmaTpuBatoLLin TOMbKO codeTaHUs CTaTUYECKUX CODLITUN, ODBLIYHO KacaeTCsa CUCTEM, B KOTO-
PbIX NOCNeaoBaTeNIbHOCTb CODLITUN SIBNSIETCS HE3ABUCUMOW (CTaTUYEeCKMEe BEHTUNN HE pacCcMaTpUBAaOT U HE
MOOENUPYIIOT ynopsaaoveHHble No BPpeEMEHM codeTaHus cobbiTiin). OgHako MoXHO pacwmnputb AOH, 3agaBs
OONONHUTENbHbIE BEHTUNN, NpeAcTaBNsAlLWNE MapKOBCKMe Modenn. OTU BEHTUNU Ha3bIBAOT «AMHaMUYecC-
KUMWN» BEHTUMSMU, K KOTOPbLIM OTHOCAT «BeHTUNb 1 ¢ NpUopUTEeTOM», «rnocneaoBaTefbHbIA BEHTUMNb» W
«OOMNONMHUTENBHLIM BEHTUNLY. NA TakMx BeHTUNen cnegyeT oLleHUBaTb BEPOATHOCTb OTKasza B MOMEHT I,
MCNONb3yAaA COOTBETCTBYIOLWLYIC MapKOBCKYIO Modenb WK moaenupoBaHue. [locne oueHKM AnHamMmndeCcKUu
BEHTWUIMb WU €ro BXoAHble BO3AEUCTBUS MOTYT ObITb 3aMeHeHbl eAUHNYHBIM NMEPBUYHBLIM CODLITUEM, BEPOSIT-
HOCTb Pa3BUTUSA KOTOPOro onpedensoT MapKOBCKMM aHanmiom. CyllecTByoLWMe nporpaMMmHble cpeacTBa
NO3BONAT MoAenMpoBaTb AMHAMUYECKUE BEHTUIIM WU paccyYUTbIBaATb BEPOATHOCTb PasBUTUA cODbLITUA,
KOTOPOEe OHU NPeacTaBNsoT.

Kak ctatnyeckne, tTak nu guHamudeckme BeHTMnn JH mncnonb3yoT npyu AoNyLWEHUW HEe3aBUCUMOCTU
OTAeSIbHbIX COBLITUN (€eCn OHU He 3adaHbl Kak obwme). Npn 3TOM HeOBXOAUMO BHUMATENBHO NPOBEPSTH
HEe3aBUCMMOCTb CODBITUN, BXOAALNX B MApPKOBCKYO Mogens 1 [1H.

5.4.4 Co4vetaHne AIJH n GuHapHoOUn gnarpammbl peLUeHUNn

[Tpn pacyeTe BEpOATHOCTU NOSIBNEHUA 3aBepluatoulero cobbitna IH co MHOrMMN cevyeHnsiMmM Heobxo-
OMMO paccuyMTaTb BEPOATHOCTU A1 BCeX KOMOMHAaLUMA cedeHUA. Tak Kak Takol pacyeT ABMNAEeTCA OYEHb CIOX-
HbIM, €ro 4acTo NpMxoanTca ynpolaTh.

Ha ocHoBe AIIH MOXXHO pekypCUBHO NOCTPOUTL DUHAPHYIO AnarpamMmy peLlleHnii, YTo No3BONseT Nony-
UnTb 3P PEeKTUBHBIN MeToa TOYHOro pacdeta. MeTog noneseH B Tex cnydasix, Korga ynpolweHue pacyeToB
BEPOATHOCTU cevYeHUA NpuBoanUT NMOO K HENPUEMIeMon NoTepe TOUHOCTU, NMMDO K CIMNLLKOM BONbLLUON 3aTpa-
Te BpeMeHn Ha 3aBepueHne AIH, ocobeHHO Korga mogerns coaepXnT BonbLIoe YACIO BbICOKOBEPOATHBLIX
COOBLITUN.

5.4.5 CouvetaHue A[1H c 6nok-cxemMoun pacyeta 6€30TKazHOCTI

Eriok-cxema pacyeTta 6e30TKa3HOCTU COCTOUT U3 BNOKOB N MoAyIen, npeacTaBnaAoLWmnX cobon rpyn-
My KOMMOHEHTOB UMM BUAOB OTKAa30B. 3TN MOAYSIM 0ObIMHO (POPMUPYIOT B COOTBETCTBUN C (PYHKLIMOHANBHOM
Onok-cxemMon n3genvs, cuctemMbl UK npouecca. Ana atux moaynen nndo 3agaHa MHTEHCUBHOCTb OTKa30B,
NnMBo paccynTbiBaeTCA NX BEPOATHOCTb Be30TKasHoM paboThl UM BEPOATHOCTL OTKasa Ana AaHHOro npume-
HeHMA N rpaduka N3IMeHeHnst COCTOAHUA B nNpoLlecce akcnnyaTtaunnu. Kak npaBuno, MHTEHCUBHOCTb OTKa-
30B MOAylen paBHa CYyMMe WHTEeHCUBHOCTUM OTKa3OoB OTAeNIbHbIX KOMMOHEeHTOB. B aToM cny4ae
(byHKLMOHATbHOE B3aUMOJEeNCTBME KOMMOHEHTOB MOAYI1A HE YYUTBIBALOT.

UTOBObI YCUNMUTL KOPPEKTHOCTL (PYHKLIMOHANBHOrC MOAENUPOBaHNA B nNpeaenax Kakoro-nMdbo mMoayns
(NporpaMmmMHble/annapaTHble cpeacTBa, B3aUMOAEUCTBNE MEXaHUYECKUX AeTallen), ero 6e30TKasHOCTb MOX-
HO MogenunpoBaTh ¢ noMollbio A[JH, a 3aTemM NPUCBOUTL NONYYEeHHYI0 B UTOore MHpopMaLnio 0 BEPOATHOCTU
ero oTkasa B ONok-cxemMme pacuyeta 6e30TKasHOCTU. [pn TakoM Noaxoae MOXHO NONyynTb bonee peanbHbIN
MPOrHOS3.

6 Pa3paboTka U oueHKa

6.1.1 CoyeTaHMnAa COOBLITUN U COCTOSAHUN

[OH onunckiBaeT cocToaHUA U cOOLITUA. COCTOsIHUE XapaKTepusyeTcsa BEPOATHOCTLIO ero CyLlecTBOBa-
HAAA B MOMEHT BpeMeHU f, a cobblTUe — MHTEHCUBHOCTbLIO OTKA30B (4aCcTOTOW MNOABMNEHUA OTKa30B) NUOO
BEPOATHOCTLIO NMOSIBNEHUA CODLITUA 3a BpeMsA .

CoveTaHusa cobbITUA 1 cocTosiHMA B ALLH AomKHBI COOTBETCTBOBATL UTOrY. Hanpumep, BXoabl BEHTUNS
NI, BbIX0A KOTOPOro, NMBO cocTosiHME, NMBO cobbITUE, MOTYT DbITb COCTOSAHNEM UMK cODLITUEM. BCce BXxoabl
BeHTUNS W, Ha BbIXo4e KOTOPOro npeacrtaBneHo cobbiThe, Takke OO0MKHbI ObiTb COBDLITUSAMU, U HAODOPOT,
ecrii Ha ero BbiIXode npeacraBfeHo COCTOAHUE, TO U BCe BXOAbl AOIMKHbI TAKXKe NpeacTaBNATb COCTOSIHUS.

6.1.2 OH pna aHanunsa HeucnpaBHOCTEU, Bbi3bIBaKWLWUX APYrne HeMcnpaBHOCTU UMUK COOLITUA

[MocTpoeHue n oueHka [1H aAna Takoro aHanusa onucaHa B pasaene 7 ¢ y4eToM TOro, YTO UTOT XapaKkre-
PU3YeTCH BEPOATHOCTLIO CYLLIECTBOBAHUSA HEUCTIPABHOCTM UMU ee pa3BUTUA U He cBA3aH ¢ 6€30TKa3HOCTbIO
aHanM3npyemoro nsaennsa Unu CUCTeMbl.
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[Tpn TakomM aHanunse 6asnucHble Unu ndble apyriue cCodbITUS MOTYT HE UMETb HUKAKOW pealribHOUN BEPO-
ATHOCTU U MUCNONMb3YIOTCHA NULIb AN PAacCMOTPEHUS CoBLITUSA, KOTOpPOoe, BEPOSITHO, MOXET COCTOSITbCS
(MeToa A). B aTom cniyvyae Ux MOXHO NpeacTaBsiTb ONMcaHNeM BEPOATHOCTU — BhICOKAas!, CpeaHAs UM HA3-
Kasi, 1 OLUEeHUBATb KaK BO3MOXHble CODLITUA, CNOCODCTBYIOLWME MOSIBNEHUIO 3aBepLUatoLllero cobbiTUsa nMnu
HeuncnpapHocTU. [1H Takoro Tmna 4acTto UCNoNb3yT ANg onpegeneHnst OCHOBHOM HEUCNPAaBHOCTM U CODbI-
TUS, NpeacTaBnaroWero cobomn eAUMHCTBEHHYO UMM OCHOBHYHO MPUYMHY NOSABMEHUS 3aBepLUatoLLero cobbITUS.

6.1.3 Ucnonb3oBaHne AIDH ona oueHKn 6e30TKa3HOCTU U BHECEHUA UCNpaBlieHUA B nNpoLecce
pa3paboTku nuspenusn

B aTOM cny4vyae npumeHsoT metoa b.

NH mMoxeT nonHoCcTbio MoaenMpoBaTh Bce n3aenne unm MmoaenmpoBaTth YacTu N3aenns, KoTopble MOTyT
npeacTaBnaTb pUCK AN ero 6esonacHon akcnnyataumn. BeposaTtHocTu onpeaensaoT obblMHBIM cnocobom,
TakUM Kak aHann3 HeucnpasHOCTU UM cobbITUA U3Aenusd, BINAOLLIEro Ha ero 6e30nacHOCTb, UMW AeTalnbHbIN
aHann3 BO3MOXXHOIo 0TKasa n3agenuns B onpeaeneHHbl nepuoa BpeMeHU, KOTOPbIA Mo3BoMAsAeT NoNy4nTb 3Ha-
YyeHne BEepPOATHOCTW oTKasa ANA npeAcTaBnawoLlero nHTepec nepuoaa spemMeHun. MNpu TakoMm npuMeHeHun
veToa AH cneayeT npuHuMnam aHanmsa NnpuyimH 1 NocneacTBUN OTKA30B CBEPXY — BHU3, KOrAa KaXkablA BO3-
MOXHbIA BWO OTKasa MOXET NMPUBECTU K PasBUTUIO CODBLITUS UM HEUCNPaBHOCTEN, BbI3bIBAOLWMX OTKas3
n3aenud.

B atom cnydyae A[JH oTpaxaeT AMHaMUKY cOBbITUIA, NPOUCXOAALLMX B N3AENNK, B3aUMOAENCTBUE Npo-
roaMMHbIX/annapaTHbIX CpeAcTB, a Takke B3auMOCBA3b MexXay HeucrnpaBHOCTAMU UMK cobbITUAMMU, nNpea-
CTaBNALWMMN BO3MOXHbIE BUAbLI OTKa30B. Takylo B3aMMOCBA3b HEMb3A NOMYy4YUTb C MOMOLLLIO OBbIYHOro
aHanusa NpU4MH N NocneacTBUIA OTKA30B U TPYAHO MOAENMpPOoBaTh C NOMOL b0 BIoK-cxeM pacyeTa 6e3oTkas-
HocTh. K ToMy ke oleHka be3oTkasHoCTU nsgenuna asnsetca 6ornee peanbHON, MOCKOMbKY paccMaTpuBatoT
TONbKO T€ BUAbI OTKA30B, KOTOpbIE NMPUBOAAT K OTKa3y nsgenus.

[TpunmeyaHwune—bonbwure I1H TpebyoT NpUMeEHEHN NporpamMmmMmHbIX cpeacTtB. Mimeetcsa muoro nporpamm AH,
CYLWLECTBEHHO OTNNYaIOWMXCHA 4PYyr OT gpyra.

[Mpn NpoBeAeHUN KONMNYECTBEHHOro aHanumsa, Koraa BEepoATHOCTU MOABIEHUA HEeKOTOPbIX COObLITUN
Henb34 onpeaennTb, Takme cobbiTUA U UX PYHKLUMOHAaNbHbIE (fTordeckme) codeTaHnsa AOSKHbI ObITb YYTEHbI.
X He y4nTbIBAOT NpU NPOrHo3npoBaHn 6e30TKasHOCTU (MM BEPOATHOCTU OTKa3a), HO NPUCYTCTBUE Taknx
cobbITUA cneayeT NPUHMMAaTb BO BHUMAaHUE Npu OKPYIrNeHnM oKkoHYaTe NbHbIX pe3ybTaToB.

[poueanypa AIDH aonxHa BkntoYaTth B cebs cnegytowme stanbi:
- onpejgeneHune nporpamMmbl aHanmaa;

- NU3yveHune npoekTa, PyHKUMA U padoTbl CUCTEMBI;

- YCTaHOBNEHWNE 3aBepLUaloLEero cCoodbITUS;

- co3gaHue [H:;

- npoBegeHne AIH;

- OTYeT O pesynbTaTax aHanmaa;

- oUeHKa ynydlleHns 6e30TKa3sHOCTU U NMPUHATLIX peLleHNNA.

AH gomxeH npoBoANUTbL NOATOTOBNEHHBLIM NepcoHan, KOTOPbIM 3HAaKOM C CUCTEMOW, ee KOHCTPYKTUBHbI-
MW 0CODEeHHOCTAMKU U paboToON, a Takke obydeH MeToay nposeaeHua AQH 1 gpyrum metogam moaennpoBa-
HNSA BEe30TKa3HOCTM.

6.2 UHdpopmanuma o cucteme

Tpebyemon nHgopmaumnen ABnaATCS:

- KpaTKoe U3NOoXeHMe Ha3Ha4vYeHUs NpoeKkTa;

- onpepgeneHne KpUTepues oTKasa CUCTEMDI;

- (pYHKUMOHAanNbHaA CTPYKTypa cucTeMsl, 0OBLIYHO NpeacTaBndemMast PyHKUMOHANBHON BDNOK-CXEeMOW;
- o1smnYecKada CTpyKTypa CUCTEMbI, OTNIMYaOLWAaACcAa OT PYHKUMOHANbHON CTRPYKTYPHI;

- FPaHuLbl CUCTEMbBI, HAMPUMEP SNEKTPUYECKNE, MexaHUYecKkmne 1 padboumne NHTepPencsl;

- nepeveHb paboUvnx peXXMMOB CUCTEMBI C ONMUCAHUEM PabOTbl CUCTEMBI N OXUAAEMbIX ACNYCTUMBIX
pabo4nX XapakTepucTuUK Ans Kaxaoro pabo4yero pexnuma;

- ONMNCaHne MSMEHEHNA COCTOAHNA CUCTEMbBI B NMPOLEeCCe SKCIMJ1yaTdalLl i,

- OofnuncaHue YCITOBUIM OKpyXatoLLen cpedbl U BaXHbIX YenoBedyeckux paktopoB (YpoBeHb KBannduka-
LI onepaTopoB M NepcoHana, NpoBoasLLero TexHndeckoe obenyxmsaHme U peMOHT);

- nepevyeHb HEODXOAUMbBIX ACKYMEHTOB: YepTexen, cneuudunkalnia, pykoBoacTsa no 3KcnnyaTtauum,
ONUCbIBaOLWMX AeTann KOHCTPYKLUN 1 paboTbl CUCTEMBI.
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[omkHbl ObITb onpeaeneHbl NPOACIPKATENBHOCTb BLIMOMHEHUA 3adadu, BpeMs, Heobxoaumoe AnNA
obCny>KMBaHNA CUCTEMBI U BHECEHUS UcnpaBneHnn. Heobxogumo nMeTb npeacTaBneHne o BCrioMoraTesb-
HOM 0DOopyaOBaHUM N O NepcoHane, UMetLLeM OTHOLLEeHNe K paboTe CUCTEMBI.

6.3 pacdhuyeckoe onncaHue N CTpykTypa AepeBa HeUCNpPaBHOCTEN

[H coaepxnTt cnegyrowime KOMMOHEHThI;

BEHTUNU — CUMBOJbI, NOKa3biBaOLWNE NOMMYECKYHO CBA3b BXOAHbLIX CODBITUN, BbIXOAHbLIX CODBITUN U
3aBepluaroLero codbbiTUd, B TOM YUCTE:

- cTaTU4YecKMe BEHTUNM (BbIXOQ HEe 3aBUCUT OT nopsaaka NosABNEeHNA BXOAHbIX AaHHbIX);

- AMHaMMNYeCKnUe BEHTUNK (BbIXOA 3aBUCUT OT Nopsaaka NOABNEHUS BXOOHbIX AAHHbIX).

OBObIYHO UCNONb3yeMble CUMBOILI CODLITUA N UX onpeaeneHns npueeaeHsl B Tabnuue A.1 npunoxe-
HUSA A.

B IH ncnonbsytoT cneayrowme rpadouveckme arieMeHThbI:

a) Nornvyeckue CUMBOIbI AepeBa HeUcnpaBHOCTEN (BEHTUIIN);

0) nNuHUK, coegnHaoLMe BXoabl N BbIXOAbl BEHTUNEW;

B) CUMBOI/bI, ONACKIBAIOLLIME NMPOMEXKYTOUHLIE CODLITUSA;

Iy CUMMBOMbI BXO4a U BbIxoaa U3 6noka;

) CUMBOJIbI OCHOBHBLIX CODBITUN.

Bce BaXkHble cOBLITUA A0MKHBI ObITh BKMtoveHbl B [AH. B TOM vynicne K HUM OTHOCAT BO3AEUCTBUSA OKPY-
Xatolen cpebl, Harpysku, Bbl3blBaroLMe HenpeayCcMOTPeHHbIe HanpshkeHnda B U3gennn, B TOM YMCe B NMPo-
rpaMMHBIX cpedcTBax, YCTPOUCTBAX yripaBneHUda 1 NPOBEPKN COCTOAHUA U3OENNUSA; HAarpy3kn, KOTopble MOTYT
BO3HWKHYTb Npu paboTe, AaXke eCcnn OHU He yKasaHbl B TEXHUYECKOM 3adaHnn Ha pa3paboTKy.

YUTeHHble CODLITUA, UCKNOYeHHbIE U3 nocneaytowero AIH kak HenpuemMmnemsble, AOIKHbI ObITb yKa3a-
Hbl B OTYeTe.

Ecnn npu nposeaeHnn AJH BhISsBNeHbI ABe Unn 6onee npobnem B paboTe CUCTEMBI, Bbl3bIBAEMbIE
OQHOW BO3HUKalOLWEN HEWUCMPAaBHOCTbIO, TO CODbITME, OnUChIBAKOLLEE 3TY HEUCMPAaBHOCTb, AOMMKHO ObITh
BKIMHOYEHO B HecKonbko MecT [1H. 3To cobbiTne Takke AOMKHO ObiTb MoMe4veHo Kak obuee cobbiTne. Npn
KONUYEeCTBEHHOM aHanuse obulee cobbITUE YYMUTLIBAKOT B pacyeTax TONbKo oAuH pas. YUTobbl UCKNHOYNUTE
OOMNONHUTENbHOE UCMOMNb30BaHME ODOLUX CODLITUM B MHOMOYUCNEHHBLIX pacyeTax, cneayert onpeaenntb U
NMPUMEHSATb 0O03Ha4YeHUs, NPUCBOEHHBbIE TakuM cobbITUAM. OBo3HavYeHUsa A0MKHBbI ObITb MOCTOSAHHBIMUA.

Ecnn ana oueHoK, nony4vyaemblX ¢ nomoulbilo AH, npUuMeHaoT KOMNbIOTEPHBLIE NporpaMmmMbl, crnegyer
NCMONb30BaTh NOAXOAsILLME YCNOBHbIE 0O03HAYEHUA U yCTaHOBOUYHbIE napameTphl. [pn nocTpoeHun [JH oHu
MOTYT ObITb BEPTUKANBHBLIMW, HAACTPaUBAEMbBIMU CBEPXY BHU3, UMW TOPU3OHTalNbHBIMWN — ClIEBa HaMNpPaBso.

7 TlocTpoeHue U oueHKa gepeBa HEeUCNpPaBHOCTEN

7.1 O0OLWee nonoxeHue

[MocTpoeHne [IH HauymnHaoT ¢ onpegeneHust U 3agaHusl 3aBepLuatoLllero cobbiTUA U NPOBOAST A0 HaMe-
yeHHoro ypoBHa [OH. PesynbTtaTtoMm nocTpoeHust siBNsSieTCA rpadpuyeckoe npeacrtaBneHne Bcex cobbiTui,
KOTopble caMn No cebe nnm B codeTaHnn ¢ ApYrMMn CODBLITUAMN NPUBOANAT K MOSABNEHUIO 3aBeplLUatoLllero
coObITUAS.

7.2 'paHuULUbl aHanus3a

3agaHue rpaHuy, aHanusa OO/MKHO npeaycmaTtpuBaTtb OnucaHue aHanmsupyemMou CUCTEMBI, Lenn U
obbema aHanmsa, OCHOBHbIX MPUHUMaEMBIX A0NYLLEHNA. DT AONYLEHNS O0TKHbBI BKNoYaTh B cebs aonylle-
HUAR, OTHOCALLIMECS K paDOuYnM XapaKTepUCTUKAM CUCTEMBI MPU BCEX BO3IMOXKHLIX YCIMOBUAX €€ 3KcnyaTtayuu,
a TaKKe K YCrNoBUSM TEXHUYECKOro 0OCNyXMBaAHUA N peMOHTa AaHHOW CUCTEMBI.

A[lH moxeT npegoctaBuTbh UHOPMAL MO, KacaroLWyHOCA:

- aHanusa 6e30TKa3HOCTU CUCTEMBI B TEX Cny4asX, Korga U3BeCTHbl BEPOSITHOCTU NOABIIEHUHA OCHOB-
HbIX COOBITUNA;

- OCHOBHbIX NPUYKXH NONYYEHUSI HEXKENATENBHOMo UTOra, KOTOPLIN MOXET NoTPpeboBaTb BHECEHUS COOT-
BETCTBYIOLUX UIMEHEHUMN.

[Tpn HeobXxoaMMOCTU onpegeneHns rNoaBNeHNs 3aBepLluaroLero cobblTus croXHon cuctemol B Al1H, B
OTNNYMNE OT APYrMX aHaNMUTU4YEeCKMX MEeTOA0B MoAenupoBaHUA 6e30TKA3HOCTU U NPOTrHO3UPOBAHUS, MOTYT
ObITb BKITHOYEHBI TOMBKO T€ BUAblI HENCMNPABHOCTEN UM BO3MOXHBLIX CODLITUA, KOTOPbIE BMUAIOT Ha paboTy
CUCTEMbBI U UMEIOT OTHOLLEHUE K MOSIBNEHUIO 3aBepLUatoLLEero cobbiTUdA. 3TO NPMBOAUT K Bonee cpoKyCcUpo-
BAaHHOW OUEHKe CUCTEMBI.

8
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7.3 O3zHakoMneHue ¢ CUCTEMON

[ns ycnelwHoro seinonHeHns AAAH HeobxoaMmo MMeTb TOUHOE nNpeacTaBneHne o cucteme. Hekotopble
CUCTEMbI MOTYT ObITb CIMULLKOM CNOXHbIMW ANA NOMHOMC NoHUMaHuUa 1ux padoTel. B aTom cnyvyae Heobxoaun-
Mble pasbACHEHUs1 0 paboTe CUCTEMBLI AOMTKHA NPeaoCTaBUTh rpynna paspaboTUyMKoB.

7.4 TlocTpoeHUe gepeBa HeUCNpPaBHOCTEU

[TocTpoeHne [IH HauynHaloT ¢ TOUYHOTO onpeaeneHnst 3aBepLlarollero cobbiTUS UMW HEeXenaTenbHOoro
nTora. Takum cobbiTuem MOXeET BbITb CylleCcTBOBaHUE N GopMUpOBaHNE ONAacHOrO COCTOSHUS UM HEBBbI-
MONHEHNE cUCTEMON TpebyeMbIX (PYHKLNA.

Ecnu cobbITre Ha BbIXoAe BEHTUNSA YKa3biBaeT HA HEBO3MOXKHOCTb BbINONHEHUSI PYHKLNN, TO BXOAHbLIE
CcOObITUSA O0ITPKHBLI NpeacTaBnATb COOON COOTBETCTBYHOLWMNE NPUYUHLI, HANPUMEP OTKa3 BCNEACTBUE HEUC-
MPaBHOCTW annapaTHbIX UMW NPorpamMMHbIX cpeacTB, pabo4vnx orpaHUYEeHnin, HenpaBubHbIX KoOMaHa (0TKas
CUCTEMBI YNpaBneHns) n oLIMBboK YenoBeka.

[TocTpoeHmne KoHKpeTHbIX BeTBer [1H 3akaH4ymnBatoT nocne onpeaeneHnsa oaHoro Unm bonee na cnegyto-
LLMX COBBITUIA:

- MEePBUYHBIX COBLITUA, T. €. HE3aBUCUMBbIX CODBITUI, HEODXOAUMBIE XapaKTEPUCTUKNA KOTOPLIX MOTYT
ObITb onpeaeneHsbl MeTogamun 6e3 noctpoeHna AH;

- CODbITUN, KOTOPLIE, MO MHEHUIO pa3paboTynKka, MOXHO He pa3BuBaThL AalblUe;

- coObLITMIA, KOTOPLIE ObINK UNKM bDyayT pa3BUBaTLCA NpU nepemelleHnn B apyroe AH. Ecnu cobbiTue
pa3BUBAETCS Aarnblle, TO OHO ACIMKHO MMETb TO XKe onucaHue, UYTo U COOTBETCTBYoLWEee cobbITUE B APYIoMm
OH, 4yToOLI 3TO AepeBo OLING 3PPEKTUBHLIM NPOACIIKEHNEM NpeablayLLEro.

7.5 Npumepbl NOCTpOEeHNA AepeBa HEUCTIPABHOCTEN

7.5.1 ®opmMaT gepeBa HeUCNpaBHOCTEN

[OH moryT ObiTb pacnonoXXeHbl BEPTUKANbHO UMW TOPU3oHTanbHO. INpn BepTUKanNsHOM pacrnonoXXeHnn
3aBepllarollee codbbITUe OCMKHO HaXoaAWUTbCS HaBepXy CTpaHuubl, a OasucHble cOoOLITUA — BHU3Y. [1pn
NCMOMNb30BaHUN TOPU3OHTANLHOMO pacnonoXXeHns 3aBepluarollee cobbiTUe pacnonaralrT Ha NEBON CTOPOHE
cTpaHULblI.

[TpumedaHwue—IllpuBegeHHble B HACTOALWEM CTaHAAPTE NPUMEPHLI UMNTIOCTPUPYIOT NOCTPOEHNE N NMPEACTaB-
nenne OH.

7.5.2 lNpumeHeHne konuvecteeHHoro Al1H (meton B) Ana ynyudweHUa 6€30TKa3zHOCTU NPOEKTU-
pyeMoUu cucteMbl UNU nsgenua

7.5.2.1 Obwme NnonoxxeHns

OcHoBHOe pasnuiue mexay AAH n apyrumm metogamm MoagenmpoBaHUA 1M aHanmsza 0e30TKa3HOCTU
3akn4aeTca B TOM, 4To npn AAH y4YnMTbIBalOT TONLKO COOLITUA, UMEIoLME OTHOLLEHWE K MOSABNEHUIO 3aBep-
LIaoLLEero cobbiTus, U MOOENUPYIOT codeTaHne UxX yHKUUIA U BOSMOXHOE ANHAMUYECKOE B3aMMOOENCTBME U
B3aUMoO3aBUCUMOCTL. pyrne metoabl paccMaTpuBaroT MHTEHCUBHOCTL UMW BEPOATHOCTL OTKA30B KOMMOHEH-
TOB (@ He BEepPOATHOCTb BMAAa HEUCMNPABHOCTU KOMMNOHEHTA) B NpeanorioXXeHNUN He3aBUCUMOCTU oTKasa. Tak
KOHOEeHcaTop, UCNONb3yeMbIM B cXxemMe (bUunbTpa HanpsKeHUda, MOXeT OKaszaTbCA PasOMKHYTHEIM (MpU4MHa
npumepHo 35 % OTKa30B KOHAEHCATOPOB AAHHOMO BUAA), KOPOTKO3aMKHYTEIM (MpuynHa nNpudnnanTenbHO
55 Y% OTKa30B) UMK, BO3MOXXHO, U3MeHUNach ero eMkocThb (octaBwmecda 10 % ero oTkaso), HO TONMbKO OAUH
BWUO HEUCNPAaBHOCTU — KOPOTKOE 3aMblkaHMe NpuBedeT K oTKasy usgenusa. B atom cny4vyae oyayT ydTeHbl
NnLb 55 % BEPOATHOCTEN OTKA30B KOHOEHCATOPORB, YTO NO3BOMUT TOUYHO onpeaennTb BUAbl HEUCNPABHOCTEN
NN UX NPUYKHBI, Tpebyloline BHUMaHUA paspaboTyumKa.

[1pn nocTpoeHnn moaenen BEHTUNEN BaXKHO MOMHUTL, YTO 3HAYEHUSA BEPOSATHOCTU OTHOCATCH TOMbKO K
BUOAM OTKa30B N paKTopam, CrnocoOCTBYIOWMM MX NOSIBAEHUIO, UMK SIBASAOTCA 3HAYEHUAMWN BEPOATHOCTI
cTaTUIEeCKUX UNN AUHAMUYECKMX KOMOUHALIMW BUOOB OTKA30B, NPUBOAALLMX K NOoTEpe PYHKLUN N OTKA3Y CUC-
TEMBbI.

7.5.2.2 KoHurypaumnsa nocnegoBaTefnlbHON CUCTEMBN

[Mpn aHann3e 6e30TKa3HOCTU MeTOA0M BIIOK-CXeMbl pacyeTa be30TKasHOCTI BOKU NN KOMMNOHEHTLI B
CUCTEME COeaMHEHbBI MOCNeaoBaTENbHO, U 0TKa3 NOOOro N3 HUX NPUBEAET K OTKa3y CUCTEMBI.

CooTtBeTcTBYOWAada moaens AH byaeTt Takon, B KOTOPOW BNOKU (BEHTUNKU NN CODLITURA) NpeacTaBneHbl
BeHTUNeM UJTA.
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MaTtemaTundeckoe BbipaxeHne 6e30TKasHOCTU CUCTEMBI, coaepKallen N He3aBUCUMbIX DITOKOB, UMeeT
BN/

Ra(t) = Ry(R,(D)...R{t)... R.(D) (1)

OTO BbIpa)XXeHne B TepMUHax 0e30TKa3HOCTU O3Ha4vaeT, dYTo Ans obecneveHns paboTocnocobHOCTU
CUCTeMbl Bce BIOKU OOITKHbI ObITh paboToCNOCOOHbLIMMA.

[Tpn AIH oTkas3 HacTynaeT B pe3ynbTaTe OTKa3a KOMMoHeHTa 1 Unu KoMnoHeHTa 2 U Tak ganee. [oaTo-
MYy rocnegoBaTtenbHas cuctemMa Unm ee KoHpurypauma npeacrtasneHa seHtunem UINA.

MaTemaTudeckoe BripaxeHue gnga seHTUNA UITW Takoe Xe, kak 1 gnga nocnegoBaTenbHOU CUCTEMEI, 3a
NCKMIOYEHUEM TOrO, UTC B HEM UCMONb3YETCH BEPOSATHOCTb OoTKasa F(f), BMeCTO BEPOATHOCTN DE30TKa3HOM
PaboThl.

F(t) =1 - R(f). (2)

BepoaTHOCTb HexenatenbHoro utora ana seHTuna UIIW (cuctemsl), cogepXxallero n HesaBUCUMBIX
BEHTUMNEN UMK BXOAALWMX cCobbITUN MMeeT BUA

Fs(f) =1=(1=F() (1 = F(0)...(1 = FL))...(T = Fi{D)). (3)

OTKas cucTeMbl HACTynaeT npu otkase nwdoro komnoHeHTta (bnoka). Npumep BeHTUNSA U npuBeaeH

Ha pUCyHKe 2. Ha 3ToM 1 Bcex nocneayolmnx pUCyHKax B HacTosiLLeM pasaernie COOTBETCTBYIOLWNN BUA OTKa3sa

KOMMOHEHTAa npeacrtaBndeTr cobon BUAO OTKasa, KOTOPbIA KaK BXoasllee coObiTUe BbI3biBAeT MOSABNEHUE
BbIXOAHOIMO COObITUSA.

1 — HeucnpaBHOCTU CUCTEMBbI B pe3ynbTarte oTkasa JNoeboro KOMMOHEHTA;
2 — OTKa3 CUCTEMbI UNU NOABNEHWE 3aBepLuatoLero cobbiTusa; 3 — KOMMNOHEHT
1. HEUCNPABHOCTL U3-3a COOTBETCTBYIOLLEro BMaa oTkasa; 4 — KOMMOHEHT 2.

n HEMCPABHOCTh M3-33 COOTBETCTBYHLLETO BUAA OTKA3a; 5 — KOMTMOHEHT i HEUc-
NPaBHOCTb U3-3a COOTBETCTBYHCLLETO BUOA OTKA34d, 0 — KOMIMOHEHT 17: HEUCTPaB-

HOCTb U3-3a COOTBETCTBYIOLLEro Buaa otkasa; / — cobbeitue 1; 8 — cobbiTne 2;
9 — cobbiTe i; 10 — cobbiTUE N.

PucyHok 2 — [lpeacraeneHne nocnegosarensHom cnctemol Bsuae H

7.5.2.3 KoHdurypaumm napannensHOU CUCTEMbI M CUCTEMBI C pe3epPBUPOBaAHNEM

HarpyXeHHbIN pe3epBs
[TpeagnonaraeTcs, YTo KaXXabl BXod B OMOK Harpy>keHHOro pesepBsa sIBNSIeTCH HEe3aBUCUMbIM.

Ecnu saBepLuatoLLiee cobbiTUe NOABNAETCH TOMbKO B crny4yae, Koraa NpoucxoiaT Bce He3aBUCUMbIe Cro-
cobCTBYyIOLWME ero NoABNeHUo cobbITUSA, TO 3T cobbITUA MOTYT ObITb onncaHbl BeHTunem V. Takasa koHdpuUry-
paLna MoXeT BbITb pe3epBHON. MNpn aHanmn3e 6e30TKa3HOCTN ee TakkKe Ha3bIBatoT NapanfieNbHON CUCTEMON,
HECMOTPSA Ha TO, YTO ee umsndeckas KoHdUrypauua MoxeT ObiTb APYroMn.

TpeboBaHMe HEe3aBUCMMOCTU BbIMOMHAETCA Toraa, Koraa BeposaTHOCTb BXOAHOMo cobbiTUA ABNAETCH
MOCTOAHHOW U He 3aBUCUT OT COCTOAHUSA APYTUX BXOAHbIX BO3JENCTBUMA.

COOTBETCTByPOLLI,ee MaTeMaTUHECKOE BblpaXEHNE Oe30TKa3HOCTH BbIBOOAAT MCXOOA N3 TOITO, HTO CUCTE-
Ma ocTaeTcs B paboToOCnocobHOM COCTOAHUN, eCnn, NO KpanHen mepe, XoTH bl 04NH U3 KOMMOHEHTOB 1 1N
2, Ann Nobon Apyron KOMNOHEHT CUCTEMbI OCTaeTCsl B paboToCNOCOOHOM COCTOSIHUM, T. €. OTKa3 CUCTEMBI
HACTYIMAdEeT TOlIAd4d, KOIdd OTKAa3blBaAOT BCE KOMINOHEHTDI.
L (4)
Rs(t)=1- [ ] (1-Rit)).

| =1

[Mpn AOH 3T0 ycnoBue npeacTtaBneHo BeHTunem Y, Yncno BXoaHbIX BEHTUNEN UMK CODLITUA PaBHO N.
CMBbICN 3akn4yaeTcs B TOM, UTO OTKa3s CUCTeMbl HacTynaeT Torga, korga KoOMMnoHeHT 1 U KOMNOHEeHT 2 U
ocTalbHble KOMMOHEHTLI OTKaXXyT. B 3TOM cny4yae BepOATHOCTb OTKasa onpeaenaroT no gpopmyne
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! (5)

[MpeagctaBneHne AH napannenbHOro pesepBnpoBaHns, Koraa ans ycnewHomn padboTbl CUCTEMBI 40CTa-
TOYHO HaxoXxaeHue B paboTocnocobHOM COCTOSAHUM TOMbKO OAQHOMO KOMMOHEHTAa UMK Korga oTkas cUCTEMb
HacTynaeT B clly4yae oTkasa BceX KOMMOHEHTOB, NpuBegeHo Ha pUcyHKe 3.

1 — HeucnpaBHOCTU CUCTEMBI B pe3ynbTarte oTkaza BCeX KOMMOHEHTOB;
2 — OTKA3 CUCTEMbI UNN NOABNEHWE 3aBepLualeLLero cobbITUA;, 3 — KOMMNOHEHT 1:

HENCNPaBHOCTb U3-3a COOTBETCTBYIOLLLENO BUOA OTKA3a; 4 — KOMMOHEHT 2: HEUC-
NPaBHOCTb M3-33 COOTBETCTBYIOLLEro BUA 0TKA3a: 5 — KOMMOHEHT /: Heucrnpas- n
HOCTb U3-3a COOTBETCTBYIOLLEro BUaa 0TKa3a; 6 — KOMMOHEHT 1: HEUCTNPAaBHOCTb

M3-3a COOTBETCTBYKOLLEro Buaa oTkKaza, 7 — cobeitme 1; 8 — CobbiTne 2;
9 — cobbiTne 1, 10 — cobbiTHe n ° o o o
PucyHok 3 — llpeacraeneHne napannenbHon cncremsl B Buge H

Pe3epBHbIE KOMMNOHEHTLI MOTYT paboTaTth B peXume pacnpeaenieHnUs Harpyskn Mmexay napannensHo
paboTallWnMN YCTPOUCTBAMM (HanpuMep, reHepaTopoB 3NeKkTpuyeckon ceTn). BepoATHOCTb pas3BUTUSA
CODLITUSA, NPUBOOALLIErO K OTKa3y KOMIMOHEHTAa, CoXpaHuUBLLUEro paboTocnoCobHOCTL, C KaXabIM OTKA30M BO3-
pacTtaeT. Takne nameHeHUs1 BEPOATHOCTU CODLITUSA HE OTBEYatoT TpeboBaHUIO HE3ABUCUMOCTH, KOTOPOE A0I-
XeH obecneynsaTtb NpoCcTon BeHTUNb W.

Ecnun utor gomKkeH NosiBNATbLCH TOMNLKO B Clliyvae pasBUTUA BCEX CODLITUN, CNOCODCTBYIOLLMX €ro NosiB-
NEeHUo, a BXoAHble cObLITUA 3aBUCAT ApYr OT Apyra, BeHTUNnb Y npumeHsaTb Henb3sa. B 3ToM crnydae Heobxo-
OUMO NCMONb30BaTb AUHAMUYECKNIA BEHTUMb.

B oblwiem cnyvae pesepBUpoBaHuns kK U3 n oanHakoBbix 6riokoB npu AH MOXHO ncnonb3oBaTh cneayto-
LLlee MaTeMaTUYeCcKoe Bblpa)XeHne, onmcebiBatoLlee BEpPOSATHOCTb De30TKa3HoW paboThl

K— 1

_ n' ira i
Rg(f) = 1 —fZO” o _i)![Ro(t)] [1 — Ro(t)]
A1
K& - . (6)
Fs()= ) e _.),[1 — Fo(O] [Fo(B)]™.
i |

[Mpn AJH 3170 coveTaHne cobbITUN NpeacTaBNeEHO OCHOBHBLIM MaXXOPUTaPHBIM BEHTUNEM, NMPU STOM KPU-
TU4eckoe Yncno m=n— K+ 1 1 CMMBON COOTBETCTBYIOLLErO BEHTUNA M 03Ha4YaeT, CKOMbKO COOLITUN AOMKHO
ObINO NPONU3CTU AN AanbHenLWero pasBuTus cobbiTUsl B AepeBe. Tak, ecnun Tpebyemoe pesepBUpOBaHME
3aMeLlleHNEM CocTaBnaeT 3 U3 6, TO KpUTUYECKOE YMCTIO CODLITUN paBHO 4, NOCKOTbKY NOSABNEHNE YEeTbIpeX
BXOAOHbLIX CODBITUN NPUBEAET K TOMY, YTO OCTaHYTCS TOMbKO ABa paboToCcnocobHbLIX KOMNOHEHTa. OTO O3Hava-
eT, YTO OTKa3 CUCTEMbI HACTYNUT B TOM Clny4vae, eCnun U3 LEeCTU KOMMNOHEHTOB paboToCnoCOBHBIMM OCTaHYT-
cAa TpMW.

MaxoputapHbIA BEHTUMb, a Takke Apyrue npumMepbl BEHTUMEN, UCMOMNb3YEMbIX NPYU MOAENNPOBaHUN
6e30TKasHOCTU, NPUBEAEHBI HA PUCYHKE 4.

HeHarpyxeHHbI pe3epB

[Tpn HeHarpy>XeHHOM pe3epBe aKTUBHBLIMU SIBMAOTCH TONMbKO KOMMOHEHTHI, Heobxoanmele aAns paboThl
CUCTEMBI, U B CNy4ae oTKkasa ogHOoro nnu donee U3 aTxX KOMMNOHEHTOB akTUBUPYETCH OAnH N 6onee 3anac-
HOW 3aMEHSIIOLLIMIA KOMMNOHEHT ANs Toro, YtTobbl BBINOMHUTL (PYHKLIWMN OTKa3aBLLUNX KOMMOHEHTOB. OTKa3 cUCTe-
Mbl ONpeaensieTcsl Kak cobbiTe, B pesynbTarte pasBUTUS KOTOPOro odbulee 4ncno QyHKUUOHUPYIOLLIMX
KOMMOHEHTOB MEHbLLE Yncna KOMNOHEHTOB, TpebyemMbiX ANns paboThl CUCTEMBI.

HeHarpyXeHHbIN pe3epB HeMNb3d NpeacTaBUTb CTaTUMECKUMN BEHTUNAMU. OQHAKO MOXKHO UCMOMb30-
BaTb CUMMBOI 3anacHoOro BeHTUNA. [nsa oueHKn aToro BeHTUMS NPOBOASIT MapKOBCKUN aHaNns.

HeHarpyXeHHbIN pe3epB XOPOoLO ONMUCLIBAETCH ANMHAMUYECKUMKN BEHTUNSAMA. B 3TOM crniyvae 3anacHou
BEHTUNb UCNONMb3YETCHA ANA Pe3epBUPYEMBIX CUCTEM, BEPOSITHOCTb CODLITUA KOTOPBIX MEHSIETCA.
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1 — OTKa3 CUCTEMbI BCNEACTBUE NOABNIEHNA NOOOro BXOAHOMO CODLITUA; 2 — O0TKA3 CUCTEMbI UNTU NOABNEHUE 3aBepLLAatoLLEero CobbITUS;

3 — cobbITUE HAcCTYNnaeT, eCnu HACTYNAawT 006a BXOAHbIX CODLITUA; 4 — CcODbITUE HACTYNAET, €CNKM HACTYNAaT BCE BXOAHbIE CODbITUA NO

NOPAAKY; 9 — cobbITUE HACTYNALT, €CNKU HACTYMNAEeT OOHO, HO He Apyroe BxoaHoe cobbiTue; 6 — cobbiTUe HACTYNAET, €CNK HACTYNaKoT

HEKOTOPbIE BXOAHLIE CODLITUA; 7/ — CODLITUE HACTYMAET, €CNU HACTYNAKT BCE BXOAHbIE CODLITUA; 8 — CODbITUE HACTYNAeT, €CNU HACTY-

narwT TpU BXOAHbIX cobbiTuA, 9 — BeHTUNb 3anperta;, 10 — Bentune N ¢ npuoputretom; 11 — seHtune NCKITKOYHAKLWEE WATA,

12 — BeHTUNL UIA; 13 — BeHTUNL U; 14 — MaXXopuTapHbIU BEHTUSB C KPUTUHECKUM HUCTIOM 3; HEMPOHYMEPOBAaHHbIE NPAMOYTONIbHU-
KU — HEUCNPABHOCTU KOMMNOHEHTOB COOTBETCTBYIOLLUX BUOOB OTKA30B; HEMPOHYMEPOBAHHbIE OKPYXHOCTU — KOMMOHEHTHI

PucyrHok 4 — lNpumep AH ¢ pasnnyHsiMu TMnamu BEHTUIEN

7.5.2.4 TlpeacraBneHne yCrioBHOW BEPOATHOCTU NMOBTOPSAOLNUXCH CODBLITUA C ODLLEN NMPUYNHON
K yCNnoBHOW BEPOATHOCTU OTHOCUTCH BEPOSATHOCTb Pa3BUTUS CODBITUA B 3aBUCUMOCTU OT NOABMNEHUS
OPYroro cobbITUA, NPU 3TOM BTOPOE CODLITME MPOUCXOANT TOMNBKO B TOM Cllyvae, ecrii pasBMUBaeTCs NEPBOE.
YCNOBHYIO BEPOSATHOCTb OMUCLIBAOT B TEPMUHAX AUHAMUYECKUX BEHTUNEWU, Taknx Kak BeHTUNM U ¢
npuopuTeToM. [Ana aHanunsa nx CoOCTOAHUA UCMOMb3YIOT MAapPKOBCKUN aHaNn3.
[Tpumep yCrnoBHOW BEPOATHOCTU NpuBeeH Ha PUCYHKe 4.
7.5.2.5 'pachuvyeckoe npegcraBneHue AH
[H nmetoT pasnuyHble rpagpuyeckme npeacrtaBneHns B 3aBUCUMOCTM OT NpeanoyuTeHUA U NPUHATHIX B
Pa3NMYHBIX CTpaHax obo3HaAYeHNn, a TakKe OoT 0bnactn Ux npuMeHeHus. B HeKOTopbIX npeacTaBIEHUNAX
MCNONb3YIOT NPAMOYIoNbHUKU C pasMelleHHbIMU B HUX CUMBOTIAaMU, TaKUMU KaK & AN BeHTUNA M n >ans BeH-
Tna UJN. B aTom cnyyae HyneBoW BEHTUINb Takke KIacCu-
durumpyoT Kak BeHTUNb UIW, 3a ncknoyeHnem T1oro, 4to
B AaHHbIA BeHTUNb UJTA nmeeTt Tonbko ogHO BXoAHOE COObI-

n TUe, MOCKONbKY HYyNeBOoW BEHTUNb NpeacTaBnaeT 3aBepLua-

> 1 lowee cobblTUe, BbI3bIBAEMOE TOMbKO OAHUM BXOAHbLIM

E cobbITNEM.
[MpeagcTtaBneHne BeHTUNen U cobbiTUA B BUAE NPAMO-

] ~ YrOfbHUKOB NPUBEAEHO Ha PUCYHKe 5, Ha KOTOPOM COBbI-
PucyHok 5 — lpeacTaBneque BEHTUNEN M COBBITUM  tye A HacTynuT, ecnu nosiesaTcs o6a cobbitus B u C.
B BMAE NPAMOYTolibHKoB Cob6biTue C HacTynuT, ecnn nosasaTcs cobbitua D nnu E.
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Ecnn cobbiTue npeacrtapndeT cobon noBTopstolleeca cobbiTe Unu cobbiThe, Bbl3biBaeMoe obLei
NPUYNHOWN, ero nsobpaxarwT B [IH NOBTOPHO, HO C OTMETKOWN, KOTOPAast MoKasblBaeT ero Kak BXogHoe cobbiThe
Mo OTHOLUEHUIO K Apyrum cobbiTuam [H. Bce noBTopsowmecs cobbiTUS Nt cobbITUA, Bbi3biIBaeMble 0OLIEN
MNPUYNHON, B COBOKYNHOCTU UMMetoT B [I1H oanHakoBbIN Ko 1 0603HAYa0TC CUMBOMNOM BKNHOYEHUS UMM CUMBO-
oM, 0bbIvHO ncnonb3yemMmsiMm B 1H. 3T0 npaBmnno 0THOCUTCH KO BCEM NMOBTOPAOLLMMCS CODBLITUAM UM CODLI-
TUSAM, Bbl3blIBAEMbIM 0OOLLEN NPUYMHOW, 3a WUCKIHOYEHUEeM CODLITUS CaMOro HU3KOTO YPOBHS, KOTOPLIN
0603Ha4YarT CUMBOJSIOM MepeHoca.

Ha prucyHKe 6 npuBeaeH npumep rpadpruyeckoro npeacrtaBneHunst, B KOTOPOM NOBTopstoLeecst cobbiTue,
onuncekiBaemoe BeHTUNemMm UJIN n nmerolee gonar ¢ Homepom cTpaHuLbl, MOXHO HaUTK B Apyrom mecte [H,
roe OHO nNpeacTtapnsieT cobon nepBUYHOE CoODLITUE AN APYroro codbbiTUA Boee BbICOKOro YPOBHS. OTO COObI-
TUEe MOXET MosIBUTbLCA B ABYX N bonee mectax AH. Npumepom Takoro cobbiTust MOXET ObITb NOBLILLEHHAS
TeMnepaTypa Unu BNaXKHOCTb, Bbi3biBatoLlas NosABNEHNE B CUCTEME ABYX Pa3NIMYHbIX COOLITUN. B 3TOM cny-
yae Kaxxgoe cobbiTne pasobuatoT (NpeobpasyioT ¢ Uenblo UCKNIoYEeHNS obLnX anemMeHToB). Ha pucyHke 6
TaKkKe NokasaH BEHTUMb NepeHOoca, yKkasbiBaloLWMn Ha TO, YTO AaHHOE CODbITUE BO3HUKIIO B APYIrOM MECTe UM
Ha apyron ctpaHuue OH. ObbIYHO 3TO NPOUCXOONT, Koraa cnoXXHoe cobbiTUe ABNAETCS BXOAHBIM CODbITUEM
0ns cobbITUA bonee BLICOKOTO YPOBHS U, CrieaoBaTEeNbHO, Aanee ero cneayet npuBoanTb Ha oTAeNbHOM NAC-
Te. BeHTune U ¢ npuoputeTom, nokasaHHbIN Ha PUCYHKe 6, cneayeT UCNONb30BaTbk B TeX cnydasx, Kkoraa
3aBepliatoLlee cobbiTUe 3aBUCUT OT NopsiaKka BXOAHLIX CODbITUN.

A — cobbiTne, npuBegeHHoe Ha apyron ctpannue AIDH (gonxeH bbiTb yKkazaH HOMEpP CTpaHuubl); b — NoOBTOPSIHO-
uieecsi cobbiTe, NnpuBeaeHHoe Ha apyron ctpannue AIDH (aonxeH 6bITb yKazaH HOMEpP CTPaHuLbl)

[TpnmedaHune—OcranbHble anemMeHTbl AH ngeHTn4yHbl NnpnBegeHHsbIM Ha PUCYHKE 4.

Pucynok 6 — lNpumep OH, coaepxawero NnOBTOPSIOLWEECH N NEPEMELLaEMOE CODbITUS

Mpumep OH ¢ npsamoyronbHbIMU 0003HAYEHUSIMWN NMOBTOPSIFOLLETOCH N NepeMeLLlIaeMoro BOBHE CODLITUS
NN cOBBITUA, BbI3bIBAEMOro 00LLIMMK NpUinHaMKn, npuBeaeH Ha pucyHke 7. CobbiTue B npeacrtasnsiet coboi
cobbITHE, KOTOPOE byaeT aHanuanpoBaTbes aanswe Ha AH. CobbiTne D aBnsetcs 6a3snCHBIM CODLITUEM.
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D =<
> 1 PUCYHOK 7 — [Mpumep cobbiTnin, BbI3BaHHbIX 0BLLK-

O MU MPUYMHAMM Y N306PaXKEHHbIX B BUAE NPSAMOYIOnb-
N HbIX BEHTUNE

7.5.3 lNlpouenypa nocTpoeHUA

[TepBble Warn noctpoeHus H 3akntovaoTca B yCTaHOBNEHUN 3aBepLUatoLLero cobbITUSA, paMOK 1 3agau
[OH, rpaHnL, cnctemel nnm obvekTa U rnyounHsl aHanusa.

[1pn ucnonbsosaHn AQH ana ynyduweHua 6e30TkasHOCTU CUCTEMbI 3aBepLUaoLWL MM CODbITUEM ABNSAET-
CA OTKa3 CUCTEeMbI, U LieNb aHannsa 3aknovaeTcsl B onpegeneHnn pakTtopos, CNOCODCTBYOLLNX NOABNEHUIO
3TOro COOLITUA, U BbIAABMEHUAN HEOQOCTATKOB paspadoTKM UNMU HeHaaeXHbIX KOMMOHEHTOB.

s Toro 4To6bl BUAbLI OTKA30B He OblNn NponyLLeHbl N3-3a NPeanonoXeHus, YTo OHM BbINn paccMoTpe-
Hbl paHee, HeobxoauMo crnefoBaTb NMPUHLIMMNY «HenocpeacTBEeHHasa NpuyYmMHay.

[TpuHUKMN «Ba30BbIe 3NEeMEHTbI» MOXHO UCMOMb30BaTb A1 OCBODOXKAEHMNSA pa3paboTymKa OT NOCTpoe-
HUA anarpamm [H, He npeagocTaBNARLWMX HOBOU UMK NONe3HON MHdopMaL . Ba3oBbIM 31eMeHT B AanbHEn-
LleM He pasBuBaeTcd. Ero paccmaTtpumBaloT Kak eaUHUYHbIN 3N1EeMEHT UMM KOMMNOHEHT WUMN KaK 3NeMeHT,
obpabaTbiBaeMbln OTAENBHO.

YTobbl 3neMeHT nnu cobbiTne paccMmaTpmBanuchk B Ka4ecTBe NepBUYHLIX, HEODX0AMMO N AOCTaTOYHO,
YTOOLI BBIMOMHANUCL creaytoline Tpu TpeboBaHUS:

- byHKUMOHAalbHbIE U bU3NYecKne rpaHnLbl YeTKO onpeaeneHsbl;

- paboTa anemMeHTa He 3aBUCUT OT Kakou-nnbdo BcnomoratenbsHoM yHKUUU UM BCE CODLITUSA, CBSI3aH-
Hble C 3NleMeHTOM, onucaHbl ogHUM BeHTUnem U, oanH M3 BXo40B KOTOPOro COOTBETCTBYET HEUCNPaBHOC-
T 3NEMEeHTa, a OCTaBLINECS BXOAbl — HECMOCODOHOCTU BLINOMHUTL COOTBETCTBYHOLLME BCMOMOraTesbHble
byHKUNN;

- MPUYAHBLI MOABNEHNA JaHHOro cobbITUA HenocpeaCcTBEeHHO He onpeaerieHbl.

[TepeveHb 0b03Ha4YeHNI, ncnonb3yemelx B [IH, AomKeH ObITb CTaHOApPTU30BaH ANs TOro, YToObl MUHU-
MN3MPOBATb HECOOTBETCTBUSA, YETKO ODO3HA4YNTb N OO BACHUTL, Kakmne cobblTUs NpeacTaBneHbl B CUCTEMATK-
3UPOBaHHOM BUAE.

dakTnveckn noctpoeHne H cneayet aHanUTUYeCKON NOTUKe NOToKa CODLITUN:

- MPUHLUN «HernocpeacTBEeHHaa npuymnHa» TpedyeT, 4Tobbl ObINN onpeaeneHbl HeobxoanmMele 1 4ocTa-
TOYHbIE HenocpeacTBEHHbIE NPUYUHBI MOSABNEHUS 3aBepluatolero cobbitna. Cnegyet OTMETUTL, YTO 3TO He
6a3zoBble NPUYUHBI 3aBepLuaoLwero cobbiTUa, a NPAMbIE NPUYNHBI U NMPAMbIE MeXaHW3Mbl, Bbl3biBaloLLMe
NnosiBieHMe 3aBepLlaroLero cobbiTUa. 3TO MOTYT ObITb CODBITUSA HUXKHETO UITU NPOMEXYTOYHOIO YPOBHS;

- HeobxoaguMbIE N AOCCTATOUHbIE HEerNnocpeacrtrBeHHbIE NPUYNHBI 3aBeEpPLUalOWEro cobbITUSA PaCCMaTpPUA-
BAOT KaK NMPOMEXYTOHHbIC CobbITUA U NMPOoAOCIIKAOT aHallA3,

- noctpoeHne [IH BHX3 npogorKawT, npuiyemM BHUMaHMe nepeknioyarnT ¢ MeXaHU3MOB Ha BUAbLI HEUC-
MPaBHOCTEW, MOCTENEHHO NPUBNMKAACH K Donee HUIKOMY YPOBHIO [0 OKOHYATENTIbHOMO AOCTUXKEHNA COOTBE-
TCTBYIOLWIEro MNnM 3agaHHOro ypoBHA rMyouHbl aHanmida. OtaenbHble 6a30BbIe CODLITUS MMM NEPBUYHbBbIE
CODObLITUA HWXKHETO YPOBHA — 3TO COOLITUS, NpeacTaBnAtoLlLMe OTAENbHbIE NPUYUHBI BO3SMOXKHbBIX OTKA30B UMK
HeMncnpaBHOCTEMN.

7.5.4 OueHunBaHue A1H
7.5.4.1 VlcchepoBaHne 1 aHanma

NccnegoBaHue 3aknioyaeTcd B 3KenepTuse CTpykTypbl AH nyTem cpaBHeHUs ¢ umetoLencst MHgpopma-
LMen, Takou Kak cxemsbl, rpadounkn, pyHKLUMoOHanNeHbIe guarpamMmmel, KoMaHabl, peann3yembie nNporpaMmHbIMN
cpeacTBamMmun, naeHTUdnkaumsa odLmx cobblTUA 1 MOUCK HE3aBUCUMbIX BeTBel. MiccnegoBaHmMe gOmMKHO Bbisi-
BUTb COBLITUSA, BbI3bIBaeMbI€ ODLLIMMK NpuinHamun. BeiBogbl MOTyT BbITb cAenaHbl TOMbKO NOCNEe BCECTOPOH-
Hero aHanusa ¢ npuMmeHeHnem dyneBoro npeodpaszoBaHns UNu onpeaeneHna MUHUManNbHbIX CeYeHUn, Koraga
TPUCYTCTBYHOT CTaTUYECKME BEHTUMN, MOCKOMNbKY cevueHust He 0D03HavaroT ANHAMUYECKUMU BEHTUNAMM (€CNN
He npeanonaraeTca gonylweHue, UrHopupyrollee ynopsgodeHue). ['lo mepe ycnoxHeHUa aHanmaa c yBenuye-
Hnem pasmepa H cnegyet yctaHOBUTL, KakMe BeTBU [1H siBNSIlOTCA HE3aBUCUMBIMKU U, MPU HEODXOAUMOCTH,
NX cneagyeT aHanM3npoBaTb OTAENBHO.

Mpouecc aHanusa cnegyeT AOKYMEHTMpoOBaTb TakK, YTOOblI ObiNM MOHATHLI pe3ynbTaTbl aHanuMsa U
nobble U3MEHEeHUS KOHCTPYKLKMK, pabouymx npoueayp Unm noscHAawLWwme npupoay otkasa.

QOcCHOBHbIe 3aga4u NOrm4eckoro (Ka4yecTBeHHOro) U YMCNeHHoro (KoNnM4ecTBeHHOro) aHarsoB CUCTEMBI
MOXHO 000BLWNTL cneayrwmm obpasom:
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- naeHTudunkaums codbITUA UM HEUCTIPABHOCTEN, CNOCODHbLIX HenocpeACTBEHHO Bbi3BaTb OTKA3 CUC-
TEeMbl 1 MOBMUSATb HA BEPOSAITHOCTb NOSIBNEHUSA TaKUX CODbITUN;

- noJaBfeHne HEUCTNPABHOCTEN, KOTOPLIE MOTYT CTaTb BO3MOXHOW Yrpo3on 6e30NacHOCTU;

- OLEeHKa 0TKa30yCTONYUBOCTU cUCTEMBI (CNOCODHOCTU PYHKLMOHUPOBATL AaXe MOocCcrne TOoro, Kak nos-
BUMOCL onpeaeneHHoe YNCno HEUCNPaBHOCTEN UMK CODLITUA BoNnee HN3KOrO YPOBHSA, NPUBOAALLMX K OTKA3y
CUCTEMDI);

- oueHKa nHdpopMaLun Ans yCTaHOBMEHUSI KPUTUYECKUX KOMMOHEHTOB U MeXaHM3MOB 0TKa3a;

- NpoBeAeHNUe ANarHOCTUKA OTKasa, AENCTBUN NO CTpaTErMmM TEXHNUYECKOro 0DCNYXUBAHMUS U PEMOHTA
nT. M.

OueHKa 0TKasoyCTOUYMBOCTU CUCTEMBI NpeaycMaTpuBaeT onpegerieHne cteneHn pesepBUPOBaHUA,
NCcrnonb3yemoro B cucteme. OueHKa 0TKasoyCTOMYMBOCTMN DONMbLUEN YacTbio HEe TPebyeT YNCTNEHHbIX AaHHbIX,
OQHaKo Takme gaHHble HeobXoaMMbI NMPK OLLEeHKEe Handbonee BePOATHbIX coveTaHU cobbITUA, NPUBOAALLMX K
OTKasy CUCTEMGI.

7.5.4.2 Jlorndyecknnn aHanus

OcHOBa aHannsa

[1pn Nornvyeckom aHanmse NPUMMEHSIOT, Kak npasuno, oyneso npeobpasoBaHue 1 onpegeneHme MmMHK-
ManbHoro cedeHus. OcHoOBa NOrMYeckoro aHanusa — MogenupoBaHue, npueoadllee K noctpoeHuto H,
npeacTaBnaoLlero cobon CTPYKTYpY cUMCTEMbl — PYHKLUMOHANBHYIO, apXUTEKTYPHYIO MM OQHOBPEMEHHO U
TY, U apyryto. [NpaBunbHOe MoaenuMpoBaHue npeaycMmaTpmBaeT npegcrasneHne PyHKUUA MNU KOMMOHEHTOB
CUCTEMBI TakK, 4YTOObl MOXHO ObINO YCTAHOBUTb WX B3aMMOCBS3W, 3aBUCUMOCTU, NPSAMbIE TMPUYNHBI
HexenaTebHbIX UTOMOB 1 T. M.

Byneso npeobpasoBaHue

ByneBo npeobpasoBaHne NPUMEHSAOT AN OLEHKN BINAHUA obLmnx cobbliTin IH (oanHakoBbIX COObI-
TUW, pa3BUBAOLNXCH B pas3NUYHLIX BETBAX AepeBa), B KOTOPOM MOSIBNEHWE 3aBeplualroLllero codbbiTus He
3aBUCUT OT COMMAacoOBaHHOCTM CODLITUNA BO BpEMEHN UMK OT UX NocneaoBaTenbHOCTU. byneBo npeobpasoBa-
H/e BBLINOMHAKT NYTEM pelleHns dyneBbiX ypaBHeHUU ansa H. byneso npeobpaszoBaHne MOXHO Takke npu-
MEeHATL Ang onpeaeneHnss MUHUMManbHbIX CeYeHUNA.

OnpegeneHne MUHUMaNbHbIX CEYEHNN

CyllecTByeT HECKOMBKO METOAO0B onpeaeneHnss MUHUManbHbIX ceYeHUn, HO Ans DONbLUMX AepEBLEB
3TN MeToabl ABNATCA TPYAHLIMU U HECOBEPLUEHHBIMWU. [NA peannsaunm 3TuX MeTOA0B pa3paboTaHbl pasHo-
obpasHble KOMMbIOTEPHbIE NPOrpaMMbl.

CeveHune npeacrasndeT cobomn rpynny codbbITUN, KOTOPLIE NPU COBMECTHOM NOSIBNEHNN BbI3bIBAIOT pas-
BUTUE 3aBepluaroweroe cobbitusa. MnmHMmMmanbHoe ceveHne — HauMeHbLasa rpynna, BCe coObITUS KOTOPOW
OOIMKHbI MOABUTLCA AN pa3BUTUSA 3aBepLuatoero cobbliTnda. Ecnu ntodble cobbiTUA MUHUMANBHOTO CeYEHUS
He pa3BUBaOTCA, 3aBepLlatollee cobbiTue He nosiBUTCSA. OnpegeneHne MoXXHo pacwnputb ans [H, saBucs-
LLIMX OT NOocneaoBaTenbLHOCTU COOLITMA. B Taknx cnyyasix MUHMMarnbHOe ceYveHne npeacTtaBnsietT coboun rpyn-
ny cobbiTUA, KOTOpbIE, BO3MOXHO, CMOIYT Bbi3BaTb 3aBepllarollee cobbiTe. EcnuM nosBneHue
3aBepLlaroLWero codbbiTUsS 3aBUCUT OT Nopsaka NCXOAHbIX CODLITUN, CODBITUE aHANU3UPYIOT C NMOMOLLLIO Map-
KOBCKUX METOOOB.

7.5.4.3 HncneHHbI aHaNn3

3agadva YMCNeHHOro aHanmsa — gaTb KONMMYEeCTBEHHYIO OLEeHKY BEPOATHOCTU NOSIBIIEHUSA 3aBeplLUalo-
lero cobbiTna nnn otobpaHHoro Habopa cobbiTUKA. YUCNEHHBIN aHAaNU3 UCMONb3YIOT ANA NoAASPKKA K
AONONMHEHUSA NOrMYecKoro aHanmsaa.

7.5.5 lNpumMepbl OLEHKU annapaTtHbIX CpeacTB ¢ NOMOLWbLID OyneBa anropuTMa U ero npeacraB-
NeHue B AepeBe HeucnpaBHOCTEN

7.5.5.1 llpumep MOCTOBOU CXeMbl

[OH ¢ npumeHeHnem byneBon anredbpbl MOXET CYLECTBEHHO YNPOCTUTL aHanus 6e3oTkasHOCTU. Kak
NnokKasaHo B NpuUMepe, CNOXHbIe MaTeMaTUYeCcKue BhlipaXkeHUd, KOTOPpbIe HY)KHO UCMONb3oBaTh NpY aHanumse ¢
NCMONb30BaHMEM  DNOK-CXeMbl  pacyeTa
De30TKa3HOCTU, 3aMeHsArT 3HaYUTErbHO
bonee npocton byneson anredbpoun. AH
0COBEHHO npuroaeH ans Hanbornee CnoXHbIX
CXeM, nporpaMMmHble W annapaTtHble cpe-
OCTBa KOTOPLIX ABNAOTCH HEe3aBUCUMbIMA, U
aHanM3 NPoBOAAT C UCNONb30BAHMEM OQHOIO

M3 MHOTUX NakeToB NPUKIaaHbIX MPorpamMm.

MocToBass cxema npuBegeHa Ha PUCYHOK 8 — [lpnmep MOCTOBOU CXeMbl, aHaANN3npyemMmomn
pUCyHKe 8. ¢ nomowsio OH

Bbixoa
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B MOCTOBOW cXemMe, N300paeHHON Ha pUCYHKe 8, curHan npoxoauT oT «Bxoga» K «Beixoay». OH MOXeT
NponTKn Yepes 6nok E B AByX HanpaBneHUax. AHanm3 MoXXHO NPOBECTU NYyTEM MOAENNPOBAHNSA CUCTEMBI A4
NBYX BO3MOXHbIX YCMOBUN, NEPBOE U3 KOTOPLIX nNpeanonaraeT, UTo 6nok E ncnpaeeH, a BTopoe — 410 6NoK
HeucnpaseH. B nepBoM crniyvyae curHan nponget vepes 6nokm Annu B n C unu D, npm ycnoBumn, YTo OHU BKIHO-
YeHbl NapannensHo. Ecnu 6nok E HencnpaeeH (cocTtodaHne 6bnioka E — oTkas), 6nokn A n C BKNOYEHbI Nocne-
OoBaTeNnbHO M NapannensHo 6nokam B 1 D, koTopble Takke BKNOYEHbI NocneaoBatenbHO. 3TO MOXET ObITb

npeacTaBneHo B BUAe CrieayoLlero ypaBHeHus:

Rg = (Rp + Rg — RaARB)(Rc + Rp — ReRp)RE + (RyRe + RgRp — RaRgRcRp)(1 — RE). (7)

Ecnun nonoxutb, 4To Ry = 0,78; Rg = 0,30; R =0,15; Rp = 0,50; Rg = 0,40, To Rg = 0,344; BEpOATHOCTb

oTka3a Fg = 0,650.
[lpeagctaBneHne MOCTOBOU cXxeMbl B Buae AH npmBegeHo Ha pUcyHke 9.

1 — BEpOATHOCTL OTKA3a MOCTOBOU CXEMbI;, 2 — MOCTOBasA cxema,; 3 — npepbiBaHne curHana tnokamu Aun B; 4 — npepbiBaHue curHana

onokamu C u D; 5 — npepbiBaHue curHana onokamu B, EnC;6 — onokmAunB; 7 — 6nokm CuD; 8 — 6nokuB, Eu C; 9 — cobbiTne otka-

3abnokaA; 10 — cobbiTtne otkazabnokabB; 11 — cobbiTue oTkaza bnoka C; 12 — cobbiTue otkasza bnoka D; 13 — npepbiBaHue curHana

onokamun A, E n D; 14 — cobeitue otkasza tnoka B; 15 — cobeiTue otkaza tnoka E; 16 — cobbiTtue otkaza tnoka C; 17— bnok A;

18 — 6nokB:; 19 — 6nokC; 20 — bnokD: 21 — bnokm A, EnD:; 22 — 6nokB:; 23 — 6nokE;: 24 — 6nok C: 25 — cobbiTne otkasza dtnoka
A: 206 — cobbiTue oTkaza bnoka k; 27 — cobeitue otkaza tnoka D; 28 — dnok A; 29 — onok E; 30 — dnok D

PucyHok 9 — [peagcraeneHne moctoBon cxemol B Buae H

C nomoubto 6yneson anrebpbl U MUHUMANbHOTO CeYEHUs CUCTEMY, N30OPaXKEeHHYIO Ha PUCYHKE 9, MOX-

HO NpeobpasoBaTh creayownm obpasom.
CeveHus cuctembl NpeacTaBnsitoT cobon coveTaHns cnegyowmnx cobbiTUin, NPUBOAALLINX K DITOKMPOBA-

HUKO CUTHana:
- AnB (¢ = FpFg = ab);
- CunD(c, =cd)
- A,EunD (cy = aed);
- B,EnC (¢, = bec).
[1pn ucnonb3oBaHnM byneson anredpbl BepOSATHOCTb 0TKasa CUCTeMbl DyaeT paBHa

FS = Pr(C1 \JCo U Cq UC4). (8)
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BepoAaTHOCTM NOABNEHUA ceUYeHUN
Pr(c1) = FaFg = (1= Rpa)(1 - Rp);
(€2) = FcFp = (1= R¢g)(1 - Rp);
Pr(cs) = FaFeFp = (1 = Ra)(1 = Re)(1 = Rp); (9)
(C4)

7.5.5.2 PazobLeHue

Pa3obleHune npeacrtaBnsietT cobon ceputo anredbpandecknx onepaLuunin, BbINOMHAEMbIX OS151 TOro, YToOb
oOLyto BEeTBb (N obBLLYHO NPUYNHY OTKa3a) NMpu pacyeTax He paccMaTpuBaTb NOBTOPHO.

Ona 6onbnx AH npoueaypel pasodlueHnusa cneayeT BbINMOMHATL C MOMOLLbIO KOMMbIOTEPHOW NPOrpaMmmei.

Pac4yeT BepOoATHOCTU MOABMEHUS1 3aBepluarLllero cobblTUst MOCTOBOW CXEMbl NMPU UCTMONb3OBaAHUN
MeToaa pa3oblleHus aaeT cregyrowme pesynbTaThl:

2 — MocToBad cxema F = 0,6557;
6 — 6nokmn AunB: F=0,1540;

/ —o6nokm CunD: F=0,4250;

8 —o6nokmB,EnC: F=0,3570;
17 — 6nok A: F=0,2200:;

18 — 6nok B: F=0,7000;

19 — 6nok C: F=0,8500:;

20 — 6nok D: F=0,5000:;

21 —0o6nokn A, EnD: F=0,0660:;
22 —6nok B: F=0,7000;

23 —o6nok E: F=0,6000;

24 — o6nok C: F=0,8500;

28 — 6nok A: F=0,2200;

29 — 6nok E: F=0,6000;

30 — 6nok D: F=0,5000.

[TpnumedaHwmne—Homepa COOTBETCTBYIOT NPUBEAEHHBIM HA PUCYHKe 9.

PacyeT He NpuBA3aH K KOHKPETHON NporpamMmme, NOCKOSIbKY HAaCTOALLIUMIA cTaHaapT He oTAaeT npeanodre-
HUe Kaknm-nmbo onpeaeneHHbIM NporpaMMHbIM cpeacTBamM. OTO pellaeT Nofb3oBaTeslb B COOTBETCTBUM CO
CBOUMMW KOHKPETHBLIMU 3adadYamMu.

N3 pacyeTa BUAHO, YTO Npu onpegeneHnn 6e3oTkasHOCTU CUCTEMBI MNN AOMOTHUTENBHOrO rnokasaTend
BEPOSITHOCTb MOSIBNEHNS 3aBepLUatoLLEero cobbITUS SIBNSIETCS TaKOW Xe, KaK 1 Npu pacyeTe ¢ NOMOLLbIO YpaB-
HEeHUA ANg NepBon Moaenn 6e30TKasHOCTH.

7.6 UHTeHCUBHOCTb OTKa3oOB NpU aHanu3e gepeBa HEUCNpPaBHOCTEU

Bo mHorux cnydaax npym ADH BMecTO BEPOATHOCTU OTKasa MOXHO paccMaTpuBaTb UHTEHCUBHOCTb
OTKa30B. B aTOM cny4yae npumMeHsoT pacnpegeneHus NyaccoHa ansg onucaHnst NOABNEHUs COBLITUN, a TakkKe
MOCTOSIHCTBO CBSA3AHHOM C 3TUMWU COBBITUSIMN MHTEHCUBHOCTU OTKa30B. cnonb3yemble B AaHHOM cry4dae
anredbpanyveckmne BblipaKeHUs NPUHATLI NPU 0BbIMHOM MOAENMPOBAaHUN HAOEXHOCTU, N anropuTMbl pacyeTa
MHTEHCUBHOCTU OTKA30B 3aBepLUaloLWmX cobbITUA ByayT TaKUMK XKe, Kak U NMpyu MoaennpoBaHUM ¢ NOMOLLIbIO
Onok-cxembl pacyeTa HaOeXXHOCTN.

MoXkHo cTpouTb AH ¢ pasHbIMU 3HAYEHUAMU MHTEHCUBHOCTU OTKA30B U BEPOATHOCTAMU OTKA3OB, MPU-
CBOEHHbIX pa3nuUiHbIM cobbITUAM. NpocTenwinm cnocod AAH Takoro Tuna 3akno4vaeTcs B npeocbpasoBaHUN
MHTEHCUBHOCTEN OTKA30B B COOTBETCTBYIOLLME BEPOATHOCTN NOABNEHUS CODBLITUA N NPUMEHEHNN CTaHOaPT-
HbIX MeToaoB AlH.

8 UaeHTUdMKauma v Knaccupukauma arneMeHToB AepeBa HEUCNPaBHOCTEMN

Kaxkgoe cobbiThe [AH aomkHo 6bITb 0AHO3HAYHO naeHTUdUUMpoBaHo. CobbITUS AOMKHBI ObITb KIacCcu-
punLnpoBaHbl, YTOOLI 0becneYnTb NPOCThIe NepekpecTHLIE CChINKX Mexay [AH 1 cooTBeTCTBYIOLEN NPOEKT-
HOW OOKYMeHTaLuneu.

3asepuiatowiee cobblTe JH — HexxenatenbHoOe UTOroBoe cobbiTUe, IBNAIOLLEeecss OCHOBHbIM (haKTo-
poM, cTumynupytowinum nposegeHne AQH. OagHo IH MoXeT MMeThb TOMbKO OAHO 3aBepluatoLlee cobbiTue.
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Ecnun Heckonbko cobbiTin [IH oTHOCATCA K pasHbIM BUAaM HEUCNPaBHOCTEN OAHOI0 1 TOrO Xe 3r1ieMeH-
Ta, Takme cobbITUA criegyeT KnaccndpurumpoBaTh Tak, YToDbl MX MOXKHO ObINO pasnmuaTtb. BMecTe ¢ TeM O0TK-
HO ObITb MOHSATHO, YTO OHW MPeacTaBNAT CODOWN rpynny CoOOLITUNA, OTHOCALMXCA K OQHOMY U TOMY Xe
ANEeMeHTY.

Ecnun onpegeneHHoe cobbITUe, HAaNPUMeEpP HECNOCODHOCTL OTKMHOYUTL KOHKPETHLIN 3aTBOP, NPOUCXCONT
B HeckonbKknx mectax [AH, Bce noaBNeHUsa Takoro cobbiTUs cneayeT HasblBaTbh OAUHAKOBO (C MOMOLLbIO MPo-
rpaMmm CHO U TO Xe BXoaHoe cobbiTe MOXKET bbiTb AobaBneHO B pa3nunyHelie mecta [AH ¢ TeM ke nmeHem).
[Ipn 3TOM OAMHAKOBLIE CODLITUA, MPUCYLLUME pPa3NUYHBIM 3MIEMEHTaM, He cneayeT KnaccupuunupoBaTh
OANHAaKOBO.

BaxHo, 4Tobbl ObLINO 0becnevYeHo 0ANHAKOBOE U NMOCTOAHHOE NMPUMEHEHME KOAOB U UMEH Ha NMPoTsXe-
HAUW KOHKpeTHoro AAIH. 310 ocobeHHO BaXKHO MPU MCNOMb30BAHUMN KOMMbIOTEPHBLIX pacyHeToB.

[TOCTOSIHCTBO KOAa 0CODEHHO Ba)XXHO B TOM cliyvae, korga nporpammel AILH no3BonsoT UMNOPTUPOBAaTH
pacyeTHble 3HAYEHUNS1 BEPOATHOCTU NOABNEHUA BAa3UCHBIX UM NePBUYHBLIX CODBLITUN B KpyNHOMAaCLUTAOHbIE
TabNMUbl, coaepXaliue nepevyHn UCNonb3yemMblX MaTepUanoB, KOMMNOHEHTOB, BUAbl HEUCNPABHOCTEN KOMNMO-
HEHTOB 1 AaHHble, XapaKkTepusyrLwine akcnyatauno CUCTEMBI.

9 OTtverT

OtyeT AIH gonxkeH cogepXxaTb cneayoline OCHOBHbIE pasaernsbl:

- Uenb 1 obnacTtb AeUCTBUI;

- ONMUcaHne CUCTEMBI U yKazaHne ee rpaHunu;

- BCe BMAbl ACNYLEHUNA, KacatoLWMecst KOHCTPYKLUM CUCTEMBI, 3KCNyaTauu, TEXHUYECKOTO ODCIYXN-
BAHUA N PEMOHTa, TECTUPOBAaHUSA U NPOBEPKN, MOOeNUPOBaHNUSA Be30TKa3HOCTU 1 Ap.;

- onpegeneHne n Kputepumn sapepLuaroLlero cobblTUs;

- CCbINKN Ha DasncHble CODLITUA, HEPA3BUTLIE CODLITUA U CODLITUSI, KOTOPbIE aHanM3nupoBanunUceL 3a
npegenamun H;

- JaHHble, UCNOMIb3YEMbIE CUMBOJIbI U, MPU HECOBXOOANUMOCTIW, OTKa3bl, BbI3BAHHbIE OOLLUMK MPUYUHAMMN,
MUHUMAarlbHbIE CeYeHUS:;

- pes3ynbTaTthl, BbIBOALI, pekoMeHaaLuu;

- JaHHble O COTPpyAHUKaX, NPOBOAUBLUNX aHamnus.

dononHUTenbHbIMKU AaHHLIMU, KOTOPbLIE MOTYT ObITb BKMNIOUEHbI B OTYET, ABMNSIHOTCS:

- ODnok-cxema UM cxema CUCTEeMbl;

- KpaTKag cBOAKa AaHHbIX, Kacarolmnxca 6e30TKa3sHOCTU, TEXHUYECKOro oDCNYKNMBaHUA U PEMOHTA, a
TaKkKe Takme UCTOYHUKAU, KakK ba3bl gaHHbIX, MHOpMaLUUs U3rotToBUtenen, dannsl U T. 4.;

- aHanus Buaa 1 nocneacTtBMmM oTKasoB/aHanns suaa, nocneactBmiA U KOUTUHHOCT OTKa30B UM CCbIST-
Ka Ha aHanus.
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Tabnwuua A1 — CumBonbl, Hanbonee 4acTto ncnonb3dyemole B npouecce AIH

[lepeHoc n3a
(OUT)

<—
—<
[Tepenoc B (IN)

—O

eTCH B APYron 4acTu CTpaHuubl UNn
anarpamMmmbl

APYIOM MecTe gunarpamMmmbl CUCTe-
Mbl.

Yucno
Cumson HaumeHoBaHue OnucaHue OTHOWEeHNne K Be30TKA3HOCTH BXOOHbIX
CODbITUN
ba3ucHoe CobbiTe CamMoOro HU3KOIo YPOBHS, Buna HencnpaBHOCTU KOMIMOHEH- 0
cobbiTne 0I5 KOTOPOro UMEKTCH AaHHbIE, Kacalo- | Ta Uy nNpuydnHa BUaa HEWUCNpas-
LLIMECH BEPOSATHOCTU €ro nosiBrieHus HOCTW
YcnoBHoE CobbiTne, KOTOPOE ABMNSAETCH Pe3ynb- [TosiBneHne cobbiTuA, KOTOpPOE 0
cobbiTne TaTOM NOSBNEHUS APYroro cobbITUSA, NPU | AOIMKHO NOSBUTBLCA ANS Pa3BUTUS
3TOM ANS pa3BUTUS 3aBePLUAIOLWErO CO- | APYroro cobbiTus.
ObITUS OOIMKHbI COCTOATLCA 06a CODbI- YcnoBHasA BEPOSATHOCTb
TUA
CKpbITOE [lepBuyHOEe cobbITUE, OTODpaxato- CKpbITbIM BWUO OTKA3a KOMIMO- 0
cobbiTne Liee CKPbITbIM OTKAa3; cobblTUe, KOTOPOE | HEHTA UMK CKPbITas NPU4YNHA OTKa-
HeNnb3s OBHAPYXNUTL Cpa3sy, HO KOTOPOE, | 3a
BO3MOXHO, ByaeT obHapyXeHO npu ao-
NONMHUTENBbHOW MPOBEPKE UMK aHaNu3ae
Hepa3ssu- [TepBuyHOE cObbITUE, OTHOCALLLEECS K CobbiTne, BHOCSLWEe BKad B 0
TOE cobblTMe |Hepa3paboTaHHOM YacTu CUCTEMDBI BEPOSATHOCTb OTKa3a.
CTpyKTypa 4acTu CUCTEMbl HE
onpeaerneHa
BeHTUNb BeHTuNb, ykasbiBawWUN HA TO, YTO LacTnyHas gnarpamma gepeBa 0
nepeHoca NAHHAs 4YacTb CUCTEMbI pa3pabaTrbiBa- | HEUCNPABHOCTEN, NMPUBEOEHHAS B

IN 03HayvaerT, 4YTO pasBMBaeMbIn
BEHTUITb HAXOAUTCH B APYroMm MecC-
Te, OUT — 410 BEHTUNL ByAeT ne-
PEHECEH B ApPYyroe MecTo
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[lpodomxerue mabnuusr A. 1

peaHOCTU

HacTynaeT, €Clin BCe UCXOa-
Hble COBbLITUS HACTynaKT No-
ovepeaHO CcrneBa Hanpaeo.
OTOT BEHTUIb WUAEHTUYEH
BEHTUNIO W € npnoputeTtom,
eClnn YNCIro BXOOOB BEHTUNS
I ¢ NnpnopnTeTOoM HE MEHEE

OBYX

CTaBI1IEHUS nocrnegoBaTeribHO
BO3HUKAOLWMX (LENHBbIX) OTKa-
30B. Takxe UCMonb3yoT Ans
npeacrtaBneHus nocnegoBa-
TENBHOCTU Harpy3oK, cnocob-
HbIX  Bbi3BaTb  pa3BUTUE
cobblTns nnn otkasa. Cneay-
eT TMNPUMEHATb MAaPKOBCKUY
aHanua

Yucno
CumBon HanmeHoBaHue OnucaHue OTHoOWEeHne K Be30TKAa3HOCTH BXOOHBbIX
COBbITUN
Bentune VNIV BoixogHoe cobbiTne HacCTy- OTkaa Hacrtynaer, ecnu > 2
> 2 naet, ecnu Hactynaert niwoboe | nobas 4acTb CUCTEMBbI OTKa-
| N3 BXOAHbIX CODOBITUIA 3biBaeT (nocnegoBaTtenbHas
: cucTema)
|
MaxkopuTap- BoixogHoe cobbiTne HacTy- Pe3epBupoBaHne Kk ane- >3
| Z M HbI BEHTUIb naeT, eCnn HacTynatwT m Uin | MEHTOB M3 obuwiero vicna n,
| bonee BXOAHbIX cOObITUN M3lraem=n—k—1
| obwero yncna n
|
BeHntunb V1 BoixogHoe cobbiTne HacTy- [lapannenbHoe pe3epBu- > 27
: naeTt, €Ccnn HacTynakwT BCe |poBaHue w3 n OAVHAKOBbLIX
: BXOOHble CODbITUA NI PasrnyHbIX BETBEW
|
|
BeHtune W ¢ BoixogHoe cobbiTne HacTy- [lpyrogeH ans npeacrais- > 2
NPUOPUTETOM naeTt, eCNu BXOAHbIE COObITUSA | MEHUSA BTOPUYHBIX OTKA30B
HacTynarT NocrneaoBaTenbHO | UNW ANSA ONUCcaHUsA Nocreno-
\ clieBa Hanpaso BaTENbHOCTU CODBLITUN
BeHtune 3a- BoixogHoe cobbiTne HacTy- YcnoBHas BEPOATHOCTb NO- 2
npeTa naeT, ecnu HactynawT o00a |sBNeHUs BbIXOQHOro cobbITUA
BXOAHbIX cOObITUA, OOHO W3
KOTOPbIX YCITOBHOE
BeHtune HE BbixogHoe cobbiTne HacTy- HecoBMmeCTHblE (B3anMO- 1
| naeT, €Cnu He HacTynaeT | UCKNvarowme) cobbiTus
| BXOAHOE coObITUE
|
BeHTUNb o4e- 3aBepuwatiwee cobbliTne Mcnonb3yor ana  npea- > 3
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OkonyaHue mabnuubsi A. 1

Yucno
Cumson HaumeHoBaHue OnucaHue OTHOWEeHne K Be30TKA3HOCTH BXOOHbIX
COObITUN
BeHTunb 3aBepuwawuiee cobbiTne [lpegctaBneHne HarpyXeH- > 1
pe3epBa HaCTyraert, eClin HYUCIo 3a- | HOINo, HEHAIPYXEHHOIO N Yac-
[NaCHbIX KOMIMNOHEHTOB MEHb- | TUHMHO HAalpPy>KeHHOI0 3alaCHbIX
e TpeGyemoro YNCIla KOMIOHEHTOB

CobcTBEH- CobbITne, KOTOPOE NPoun- — —
HOe cOoDbITUe |30WNno wnn obs3aTernbHO

Hynesoe CobbiTne, KOTOpPOE He — —
cobbiTne MOXET NMPON3ONTH
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