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MNpeaucnosune

3afaun, OCHOBHblE NPUHLMNbLI 1 NpaBuia NpoBeAeHUs paboT No rocyfapCcTBEHHONM CTaHAapTU3auumn B
Poccuiickoin ®epepaunn yctaHoBneHbl TOCT P 1.0— 92 «locypgapcTBeHHas cuctema craHgapTusauum Poc-
cuiickoii Pepepaumn. OCHOBHbIE NonoxeHus» n FTOCT P 1.2— 92 «[ocyaapcTBeHHas cucTeMa ctaHgapTusa-
umn Poccuiickoii degepaumn. MNMopsagok paspaboTku rocyAapCTBEHHbIX CTaHAApPTOB»

CBefeHuns 0 cTaHgapTe

1 NOArOTOBJIEH HayuHo-UccnenoBatebCKUM LLEHTPOM KOHTPOS U ANArHOCTUKM TEXHUYECKUX CUC-
TeM» Ha OCHOBe COOGCTBEHHOr0 ayTEHTUYHOrO NepeBoa cTaHAapTa, yKa3aHHOro B NyHKTe 4

2 BHECEH Hay4yHo-TexHn4eckuM ynpasneHuem FocctaHgapTa Poccun

3 YTBEPXOEH W BBEAEH B ﬂ,EI7ICTBI/IE MNpukasom PepgepanbHOro areHTCTBa Mo TeXHUYecKomMy
perynuposaHuio 1 metponorum ot 31 maa 2005 r. Ne 110-cT

4 HacTosawwuin cTaHAapT ABNSEeTCA MOANMDULMPOBAHHBIM MO OTHOLEHWIO K MEeXAYHapogHOMY CTaHAapTy
M3K 61025:1990 «AHanu3 gepesa HeucnpasHocTeil (FTA)» (IEC 61025:1990 «Fault Tree Analysis (FTA)»)
nyTeM BHECEHWS TEXHUYECKNX OTK/IOHEHWUI, 06BbACHEHWE KOTOPbIX NPUBEAEHO BO BBEAEHWM K HACTOALEeMy
cTaHAapTy.

HanmeHoBaHWe HacTosALWEero cTaHAapTa M3MeHeHo OTHOCUTENIbHO HAaMEeHOBaHWSA YKa3aHHOTo MeXayHa-
poAHOro cTaHgapTa ANs npusefeHus B cootsetcTene ¢ FOCT 1.5 (nogpasgen 3.6).

M3meHeHWs, BBeAEHHblE B HACTOALWMI CTaHAAPT MO OTHOLEHMWIO K MeXAYyHapoAHOMY CTaHAapTy, 06y-
CNOB/IEHbl HEO6XOAMMOCTbLIO Hanbosiee NONHOIO AOCTMXKEHUSA Leneli HauMoHa/IbHOW cTaHfapTusaymm

5 BBEJEH BMEPBbIE

WNHopmaLmsa 06 n3meHeHUAX K Hac T osLLeMy cTaHgap Ty ny6/imkyeTcs BykasaTene «HaumoHanbHble
CTaHAapThl», a TeKCT M3MEHEHWU A — B MHDOPMAaLMOHHbIX YKasaTenax «HaunoHanbHblli cCTaHgapThi». B
cny4yaB nepecMoTpa WM OTMEHbl HacTOAWeEro cTaHAapTa CoOOTBeTCTBYyLWas UHhopmauus 6yaeT
ony6smMkoBaHa B UH(DOPMaLMOHHOM yKasaTene «HaunoHanbHble cTaHaapTbi»

HacToawmnii cTaHAapT He MOXET ObiTb MOMHOCTHIO WM YacTUYHO BOCMPOU3BEAEH, TUPAXWPOBaH W
pacnpocTpaHeH B KauecTse ohuLManbHOro ngarus 6e3 paspelleHuns degepanbHoOro areHTcTea no TexHuyec-
KOMY PerympoBaHunio 1 MeTposorum

© CTAHOAPTVH®OPM. 2005
© CTAHOAPTUH®OPM. 2008
MepeunsgaHue (N0 COCTOSAHMIO Ha CeHTAGpbL 2008 T.)
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BeBepeHune

AHanu3 gepesa HencnpaBHOCTEN ABNSETCA OAHWUM U3 METOA0B MAEHTUdMKaLUM OnacHOCTel 1 oLeHu-
BaHWA pucka. OH npeacTaBnseT co60i COBOKYNHOCTb NPYEMOB UAEHTUUKALMM ONaCHOCTY 1 aHanm3a 4acToT
HeXxenatelbHOro cobbITUA. AHanNn3 Aepesa HencnpasHOCTEN NO3BONAET BbISBUTL MyTV peannsaumm onacHoro
co6bITHS, OfIHAKO B MepBYyl0 ovepefb aHaNn3 gepeBa HencnpasHOCTEl UCMNO/b3YeTCa Npu OLEHKe pucKa Ans
onpefeneHns BEpPOATHOCTEN UM YacTOT HemcnpaBHOCTel 1 aBapuii. O6LIMe pekoMeHZaLMmn No NPUMEHeHNo
aHanu3a fepeBa HeucnpaBHOCTElM A8 OLEHKU puUCKa M 0630p ApYrux BO3MOXKHbIX METOAO0B OLEHKW pucka
npueepeHbl B TOCT P 51901— 2002 «YnpassieHne HafgeXHOCTbio. AHAIN3 pUcKa TEXHOTOTMYECKUX CUCTEM».

B HacTofwWweMm cTaHAapTe MeTo aHann3a gepeBa HeucnpaBHOCTEN N3/10)KEH NPUMEHUTENbHO KaHanusy
HafeXXHoCcTN. Ana appeKTMBHOro NCNONb30BaHNA 3TOr0 MeToAa Heo6X0ANMO A0 ero NPUMeHeHns 3adukeu-
poBaThb Lie/lb MeToAa, a Takke onpeaennTb, 6yaeT M NPUMEHATLCA MeTOo[ aHanu3a Aepesa HemcnpaBHOCTeN
WUHAVBUAYASIBHO UM B KOMBUHALMKW C ApYTMMU METOAaMU.

B oTnnMume oT npuMeHAemMoro MexxayHapoAHOro cTaHAapTa B HACTOoAWMI CTaHA4apT He BK/IKYEHbI CCbINKN
Ha MO3K 60617-12:1983 «[lpachuyeckre cMMBObLI ANS Avarpamm. YacTtb 12. 3neMeHTbl ABOVMYHON NIOTUKMY,
KOTOpble Heleecoo6pasHo NPUMEHATL B HaLMOHaIbHOM CTaHAapTe 13-3a OTCYTCTBUSA NPUHATOrO rapMOHU3N-
POBaHHOr0 HaLWOHa/IbHOMO CTaHAapTa. B cCOOTBETCTBUM C 3TUM M3MEHEHO cofepxaHue pasfena 3.



rOCT P 51901.13— 2005
(M3K 61025:1990)

HAUWOHANBHBMN CTAHOAPT POCCUMCKOWN OSGEOLEPALUNMN

MeHe[XXMEHT pucka
AHANN3 OEPEBA HEWUCMNPABHOCTEWN

Risk management
Fault tree analysis

fata BBegeHuns — 2005— 09— 01

1 O6nacTb NpPUMeEHeHUsA

HacToswuii ctaHgapT ycTaHaBWBaeT MeTo/ aHanM3a Aepesa HeNCNpPaBHOCTEN U COAEPXUT PYyKOBOA-
CTBO NO €ro NpUMeHeHW0. MeToA aHanm3a fepeBa HeMcnpaBHOCTEN BK/IIOYAET:

- onpejeneHne 0CHOBHbIX NPUHLMMNOB MeToAA:

- BbINOJIHEHNE HEO6GXOAMMbIX 3TANoB aHaNNn3a,

- MAeHTUdMUKaLMIO COOTBETCTBYIOLWNX NPEAMNONOXKEHNA, COBLITUIA U PEXXMMOB HEVNCMPABHOCTEN;

- obecneyeHne BbINONHEHUS NAEHTUDMKALMOHHbLIX NPaBWU/ 1 CMBOJIOB.

2 HopMaTUBHbIE CCbINKK

B HacToswwem cTaHAapTe MCNo/b30BaHa HOPMaTMBHAA CCbl/IKa Ha CieAyoLWwnii cTaHgapT:

FOCT 27.002—69 HapexHocTb B TexHWKe. OCHOBHble MNOHATUA. TepMuHbl U onpegenennsa (MIK
60050(191):1990 «MexxayHapoaHbI/i 3M1eKTPOTEXHUYeCKUiA cnoBapb. naBa 191. HageXHOCTb M KayecTBO
obcnyxusanus», NEQ)

NMpumevyaHune — TMpu Nonb30BaHUM HACTOALWMUM CTAaHAAPTOM L,enecoo6pa3Ho NPOBEPUTL AECTBME CCbIZIOYHOTO
cTaHfapTa no ykasartento «HauuoHanbHble CTaHA4apTbl», COCTaB/IEHHOMY N0 COCTOSAAHMIO Ha 1 AHBaps TeKyLlero roga, u no
COOTBETCTBYHO W UM I/IHdJOpMaLI'VIOHHbIM yKasaTtenam, 0I'Iy6['II/IKOBaHHbIM B Tekyuiem roay. ECnun CcCbINIOYHbIN CTaHaapT
3aMeHeH (M3MeHeH), TO Npu NoSIb30BaHWMN HACTOAWMNM CTaHAapTOM cnefyeT pyKOBOACTBOBATbLCS 3aMeHEHHbIM (M3MEHeH-
HbIM) CTaHAapTOM. ECnu CCbINIOYHbIA CTaHAapT OTMeHeH 6e3 3amMeHbl, TO NOMOXeHNe, B KOTOPOM fAaHa CCbli/IKa Ha Hero,
NPUMEHAKT B YacTun, He 3anaFVIBa}0LL|eVI 3TY CCbINIKY.

3 TepMuHbI 1 onpegeneHna

B HacTosuweM ctaHgapTe npuMeHeHbl TepMuHbl no TOCT 27.002.

4 CuMBO/bI

[ns rpadmyeckoro NnpeacTaBleHNs AepeBa HeNCNpaBHOCTEV HEO6GX0AMMO, YTO6bI CUMBOJIbI, UAEHTUMN-
KaTopbl U METKV WUCMNO/b30BA/IMCh HENPOTMBOPEUMBLIM CNoco6oM. Moapo6Hble npasuia MAEHTUGUKALUN 1
MapKUPOBKYM NPUBELEHbI B pasaere 8 v NpUnoxeHun A.

5 06uwme nonoxkeHus

5.1 CTpyKTypa AepeBa HEMCNpPaBHOCTE

[epeBo HeucnpaBHOCTEl — OpraHM3oBaHHOE rpadmyeckoe npencTaBneHne yCAoBuiA Uam apyrux gak-
TOPOB. BbI3bIBAKLWNX HEXENATENbHOE COObITUE, HAa3biBAEMOE BEPLUUHONM COObITUIA. MpescTaBneHne NpUBOAST
B thopme, KOTOpast MOXeT ObITb MOHATA, NPOaHanM3MpoBaHa 1, N0 Mepe HeobxoANMOCTH, NEPECTPOEHA TaKUM
o6pasom, YTo6bl 06NErYnNTb NAeHTUDUKaLuIo:

M3pgaHne opuunansHoe
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- (haKkTOpOB, BO3ENCTBYIOLWMX HA HAAEXHOCTb U XapakTepUCTUKN ahtheKTUBHOCTU CUCTEMbI, Hanpumep
PeXMMOB HemncnpaBHOCTEli KOMMOHEHTOB, OWWOGOK onepaTtopa, YCNOBWIA OKpyXalolweid cpeapbl, OWn6oK npo-
rpaMmHoro obecneyeHus;

- NPOTUBOPEUMBLIX TPe6OBaHWA NN cneuudmrKauuii, KOTopble MOTYT BANATL Ha HALEXHOCTb 1 3dhdhek-
TUBHOCTb CUCTEMBbI;

- 06LWWMX COObITUIA, BO3AEWNCTBYIOLW X 60Nee YeM Ha 0AUH DYHKLMOHA/IbHbI KOMMNOHEHT, KOTOPbIA MOXEeT
YMEHbLUNTb NPeMMYLLEeCTBa Pe3epBNPOBaHMS.

AHanus fepeBa HencrnpaBHOCTER ABNAETCA B OCHOBHOM [ieAyKTUBHbIM (HUCXOAALLMM) METO40M aHan3a,
HaLle/IeHHOro Ha TO4YHOe onpejeneHne NPUUKHbLI U KOMOMHALMKN NPUYUH, NPUBOAALLMX K BEPLUMHE COBLITMWIA.
AHanun3, rnaBHbIM 06pa30M, KaYeCTBEHHbIM, HO. B 3aBUCUMOCTM OT HEKOTOPbIX YC/IOBUIA, OH MOXET TaKkxe 6blTb
KONNYeCTBEHHbIM (CM. 7.5.2).

5.2 Uenn aHanunsa

MiMeeTca HeCKO/IbKO OCHOBaHWI ANsi NpoBefAeHWs aHanM3a AepeBa HencnpaBHOCTel He3aBMCUMMO OT
APYrux Uiy BMecCTe € ApYrMMy UCCef0BaHNAMN HAAEXHOCTU. TakuMU OCHOBaHUSIMU ABNSHOTCS;

- naeHTNUKaunsa NPUYUH UM KOMOMHALMN NPUYYH, BEAYLMX K BEPLUMHE COObITUIA:

- onpefeneHne COOTBETCTBUS YPOBHSA HaAEXHOCTU CUCTEMbI YCTAaHOB/IEHHLIM TPEGOBAHUSIM;

- AeMOHCTpaLums Toro, YTo NPeANoNoXKEHUs, cAeNaHHble B ApYrMX NCccnefoBaHUsiX OTHOCUMTENbHO He3a-
BMCMMOCTW CUCTEM U HEPESIEBAHTHOCTM HENCMPABHOCTEN, HE HapYLUEHbI;

- onpegeneHve haKkTopoB, KOTOPble Hanbonee CUIbLHO BANSIOT Ha HAAEXHOCTb CUCTEMbI, U U3MEHEHWI,
He0o6X0ANMBIX AN YBE/IMYEHUS HAZEXHOCTU:

- ngeHTNrKauusa o6LWwmx cobbITUR NN 06 MX MPUYUH HEVUCNPABHOCTEN.

5.3 O6beKTbl NPUMEHEHMUS

[lepeBo HeucnpaBHOCTeH UCMONb3YIOT /151 aHaN3a CI0XKHBLIX CUCTEM, BK/HOUAILUX HECKOMLKO (yHK-
LMOHAMbHO CBA3aHHbIX UM 3aBUCUMbIX MOCUCTEM, UTO 0COBEHHO Y06HO B CyYasX, KOrAa CUCTEMHbINA NPoeKT
TpebyeT COTPYAHNYECTBA HECKO/bKMX CMEeLUanu3ypoBaHHbIX rpynn NPpoeKTMPOBLLMKOB. MprMepaMm cUcTem, K
KOTOPLIM 06bIYHO MPUMEHSAIOT aHaNN3 AepeBa HeUCnpPaBHOCTel, ABNAITCA CTaHUMWN NPOU3BOACTBA AAepHOM
3HEPrUMn, CaMoseThl, CUCTEMbI CBA3WN, XUMUYECKUE U ApYrMe NPOMbILLIEHHbIE MPOLECCHI.

6 [MMpuHUMNbI aHanM3a

6.1 O6wwne NonoxeHus

MocTpoeHne fepeBa HEUCNPABHOCTEN [AO/MKHO HauMHaTbCA Ha CTaguMu NPOEKTUPOBaHUSA CUCTEMbI.
«PocT» gepeBa HeucnpaBHOCTel fO/MKEH OTpaXaTb NPOABIKEHNE 3TAN0B NpoeKkTa. B pesynbTate B npouecce
NPOEKTUPOBaHUSI cUCTEMbI hopMupyeTcs 6osee ry6oKoe NOHUMaHWE PEXMMOB HEWCMPABHOCTEN. AHanus
JepeBa HeucnpaBHOCTEN, NPOBOAMMbIVA Mapas/ieNibHO C MPOEKTMPOBaHNEM CUCTEMbI, MO3BOMSET Ha paHHUX
3Tanax NpoeKTUPOBaHUS YUNTbIBATb U3MEHEHME MPOEKTa CUCTEMBI, MOCKO/IbKY OCHOBHbIE PEXMMbl HEUCTPAB-
HoCTel naeHTUULUMpoBaHbl. YacTo UTOroBOE AepeBO HEWCMNPaBHOCTEN SBNSeTCA A0CTATOYHO Gonblunm. B
3TOM Cc/yyae ero 06paboTky NpoBOAAT MpU NMOMOLLM KoMMboTepa. Oco60e BHUMaHMe 06palLalT Ha To. 4YTo
co6bITNA AepeBa HEUCNPABHOCTEN He OrpaHUYeHbl UCKIKYMTENBHO OWMOKaMy NporpaMMHoro obecneveHums
MM annapaTHbIMU OLIMGKaMK, HO BKIKYAKOT TakKe BCe YCN0BUS UK apyrue haktopbl, KOTOpbie 06yCcnoBamn-
BalOT BEPLUNHY COOLITUI AN NPOEKTUPYEMOI CUCTEMBI.

Mpoueaypa aHann3a fepeBa HEUCMNPABHOCTEW A0MXHA COCTOATb U3 CAefyLWmnX 3Tanos:

- onpegeneHve o6nacTu aHanmsa;

- onpegeneHne npoekta, PyHKUUA 1 4eACTBUA CUCTEMBI;

- onpejefieHne BepLUNHbI COBLITUIA;

- KOHCTpyMpOBaHue JepeBa HencnpaBHOCTEN;

- aHanu3 I0TUKN fepeBa HENCNPaBHOCTEN;

- cocTaB/fieHVe 0TYEeTOB O pe3yfbTaTax aHaiu3a.

Mpu NpoBeAeHUN KONMYECTBEHHOIO aHaIn3a AepeBa HeNCNpaBHOCTen Heo6xoAnMOo onpeaennTb MeTo-
OVIKY KONMYeCTBEHHOI OLUEeHKW, BblbpaTb HE06XO0AuMble faHHble U onpeAennTb KOJIMYECTBEHHYH OLEHKY
HaleXHOCTW.

6.2 CTpyKTypa cuctembl

Kaxxgas cuctema fosmkHa 6bITb onpefenieHa nyTem onucaHus yHKUMW CUCTEMbI U UAEHTUMKAL N
CUCTEMHBbIX MHTEPhelicoB. Takoe onpeaeneHne AOMXHO BK/IYATb:

- onucaHue Lenei NpoekTa;

- OonucaHWe rpaHuL, cUcTembl (3NEKTPUYECKME, MEXaHWUUYECKME U OMepauuoHHble MHTepdelickl). Takue
rpaHuLbl (HOPMUPYITCA Ha OCHOBE B3aMMOAECTBUA C APYTMMU CUCTEMAMMW U JOSIXKHbI ObITb ONUCaHbI MyTEM

2
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naeHTUdmnKauum cneumguryecknx MyHKUMin (HanpuMep, aN1eKTponMTaHus) 1 yacteli (Hanpumep, npefoxpaHu-
Tens). KoTopble hOPMUPYHT UHTEPEIACHI;

- onucaHne n3NYecKoi CTPYKTypbl CUCTEMBI;

- MAEHTU(MKALMI0 PaboUnX PEXMMOB BMECTE C OnrcaHnemM paboTbl CUCTEMbI U OXXMAAEMON MK NpUeMm-
nemoli athheKTUBHOCTM CUCTEMbBI B KXKAOM paboyem pexume;

- onvcaHWe YCNOBWUIA OKpyXawuel cpefbl A5 CUCTEMbl U acnekToB BO3AENCTBUS 4en0BEeYeCKOro
thakTopa N T. 4.;

- CMUCOK NPUMEHSEMbIX [JOKYMEHTOB, HaNnpuMep PUCYHKOB, cneumdukaumin, pabounx MHCTPYKUuiA, KOTo-
pble onucbiBalOT AeTanu ob6opyAoBaHus U paboTbl. MNPOfOMKUTENBHOCTb BbIMOMHEHUA 3afayn, WHTepBa
BpeMeHn (NeproanyYHOCTb) MEXAY UCNbITAHUAMMU, a TaKkKe BpeMs, HeobxoAumoe 415 NPOoBeAeHNA KOPPeKTU-
pylLwWnX AEACTBUA, AO/MKHbI ObiTb YCTAHOBMAEHbI. Kpome TOro, AO/DKHbI 6bITb YCTaHOB/EHLI HeobxoauMoe
o6opyaoBaHMe NoafepPXKN 1 3afleicTBOBaHHbIA nepcoHan. [onkHa 6bITb NpMBeAeHa Takke TouHas nHgop-
Mauus OTHOCUTENbHO NPeAnncaHHoro 4eicTBNA B TeYEHNEe Kaxoi cTaanm paboTbl CUCTEMBI.

B fOMoONHEHMe K BbllWEYyNnOMAHYTOMY, PEKOMeHAyeTCs MOAroTOBUTb CMMCOK CMMBOJIOB, UAEHTUDMKALM-
OHHbIX MapKV1POBOK, YCIOBHbIX 0603Ha4YeHnin n hopmaTos ANs aitaoB gaHHbIX NPU HEO6X0ANMMOCTH 06MeHa
MeXay KOMMbloTepaMu AaHHbIMY O CTPYKTYpe fepeBa HEUCNPaBHOCTEN 1 ONMCaHUU CUCTEMBI.

6.3 PaccmatpuBaembie co6bITUA

B aepeBO HencnpaBHOCTE [O/KHbI BKOUATLCA COOLITUS, SBASIOWMECS CNEACTBMEM BCEX MPUUMH.
Takue NpUYUHLI LO/MKHbI BKIKOYATL pe3yibTaThl BO3AEWCTBUS BCEX YCIOBMI OKPY>KatoLLei cpeabl Unn apyrux
YC/I0BUIA, KOTOPbIE MOTYT BO3/eiCTBOBATbL Ha 3/IEMEHT, BK/It0Uasi Te. NOSIB/IEHNE KOTOPbIX BO3MOXHO B NpoLiec-
ce paboThbl, faXKe eC/N OHW He NpeAyCMOTPEHbI B NPOEKTHOW cneuudukaymm.

Mpy HeobxoaMMOCTH AepeBbs HEUCNPABHOCTEN [O0/MKHbI yUUTbIBATb NOCNEACTBMSA OLWMOOK N HETOUYHOC-
Teil B nporpamMMHOM o6ecneyeHun, BK/OYas Ciydyail, Korga AepeBO HeWcnpaBHOCTEN WMCnonb3yetcs Ans
KOHTPO/ISi COCTOSIHUS U yNpaB/ieHUsi CUCTEMOIA.

COGbITI/IH, KOTOpble aHa/IMTUKN pacCMOTpenn N UCKNHUYUIN 13 ,qaanel‘/’lmero aHanunsa, A0/1KHbI ObITb
3aperncTpupoBaHbl. Takne co6biTUSI B UTOFOBOE AepeBO HeUcrnpaBHOCTEl He BK/IOYAlOT.

Ecnu gepeBo HencnpaBHOCTEN BbiABASET NPo6/ieMy paboTOCNOCOOGHOCTN CUCTEMbI, BbI3BaAHHYIO CylLe-
cTByloweli owunbkoli, To cobbiTMe, OMMCbIBalOLLEe 3Ty HEWCNPABHOCTb, AO/MKHO GblTb BK/OUYEHO B AepeBo
HeuncnpaBHoCcTeln. OHO A0/IXKHO ObITb OTMEYEHO Kak COObITUE, KOTOPOE YXKe CyLLecTByeT. TO HEOOX04MMO AN
TOro, YT06bl Yy4ecTb BO3AEACTBME MHOTOKPATHbLIX OLIMGOK.

6.4 MeToponoruna aHanusa

Pa3BuTne gepeBa HeucnpaBHOCTEN HAUMHAETCA C ONpeeeHNs BEPLUNHbI COBbITWIA. BeplinHa cobbiTuii
ABNAETCA CNeACTBMEM COOTBETCTBYIOLWMX BXOAHbIX COOLITUA, NAEHTUDULUPYIOLWNX BO3MOXHbIE MPUYNHBI 1
YCNOBUSi NOSABNIEHUS BEPLUMHBI COOLITUIA. Kaxxoe BXOAHOE COObITME B CBOK 0YEPEeAb MOXET OblTb BbIXOAHbLIM
cob6bITEM 60/1ee HWU3KOro YPOBHS.

Ecnu BbiIxogHOE cobbiTue onpefenseT HeCNOCOOHOCTb CUCTEMbI UCNOMHATL HEKYH (hYHKLMIO, TO COOT-
BETCTBYOL MU BXOAHLIMU COOLITUSMU MOTYT BbITb HEMCNPABHOCTN 060PYA0BaHMSA UK OrpaHuyYeHuns achek-
TMBHOCTM. Ecnun BbIXOgHOE CO6bITME onpeAenseT HeucnpaBHOCTb 06OpPyAOBaHWSA, TO COOTBETCTBYHOLW MMM
BXOAHbIMU COOLITUAMM MOTYT ObITb HEMCNPABHOCTU 060PY0BaHUSA, OWNOKN YNpaBieHUs N HeXBaTKN HEOBXO-
OVMBIX PECYPCOB, €C/IN OHW He BK/II0YEHbBI B €PEBO0 HENCMNPABHOCTEN KaK 4acTb OrpaHnyeHunin 3 eKTUBHOCTH.

Pa3BuTue oTAENbHOW BEeTBM AepeBa HeUCNnpaBHOCTEW 3akaHuMBaeTCs Moc/ie TOro, Kak AOCTUTHYTbI
C06bITMA XOTA Gbl 0AHON U3 CNeayrLUX FPynmn:

- OCHOBHbl€ COObITUS — He3aBWCUMbIE COObITMSA, 471 KOTOPbIX NOAX0AALME 418 UX ONUCAHUSA XapaKTe-
PUCTMKM MOTYT GbITb ONpeAeneHbl OTANYHLIMU OT AepeBa HemcnpaBHOCTen cnocobamu;

- cobbITMSA, KOTOPbIE HE JO/MKHbI pa3pabaTtbiBaTbCs Aasiee Mo pelleHno aHaIMTUKOB;

- co6bITUS, KOTOpbIE GblAN UK ByAyT PacCMOTPEHbLI B Aa/bHENWEM B pYroM AepeBe HENCNPaBHOCTEN.
Ecnu cobbiTMe nccnefoBaHo, OHO JO/MHKHO UMETb TY Xe UAEHTU(MKALMI, YTO U COOTBETCTBYHOLEE COObITNE
B NpeablgyliemM AepeBe HeucnpaBHOCTeN Tak. 4YToObl nocnegywouiee gepeBo 3hdekTMBHO (OPMUPOBAO
npoAo/XeHne npeablayLero.

7 TMpoueaypbl aHann3a

AHanns3 fgepeBa HEWCMPaBHOCTE NpPOBOAMTCA «laramu». OnpefefieHHas Moc/efoBaTeNbHOCTb
«LIaroB», BbIMOJIHSAEMas 4151 KOHKPETHOI CUCTEMbI, HE MOXET 6bITb aHafIorMyHa nocefoBaTesIbHOCTU, yCTa-
HOBNEHHOM AN Apyroii cucTembl. Mpy UccneoBaHUK l060ro fepeBa HEUCNPABHOCTE J0/MKHbI GbiTh NPOBE-
[EeHbI Crefyiollie OCHOBHbIE «Larn».
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7.1 O6nacTb NpPUMEeHEeHUA aHanmsa

OnpegeneHvie 061acTy NPYMEHEHUS AOMKHO BKIOUATb ONpejeNieHe aHanM3npyemMoii Lenu, riny6uHsl
aHanm3a 1 OCHOBHbIX MPEAMNONIOKEHUI. ITU NPELNONOXKEHNS [OMKHbI BKOUATh NPEANON0KEHNS, Kacawlue-
S OKUAAEMBIX IEACTBWIA, YCNOBUiA 06CNYXUBaHUSA 1 3PHEKTUBHOCTU CUCTEMbI NPU BCEX BO3MOXHbIX YC/TOBUSX
€€ 1CMosb30BaHusl.

7.2 OnucaHue cucTeMbl

[nsa ycnewHoro aHanu3a fepesa HeucnpaBHOCTel He06X0AMMO feTanbHoe 3HaHue cUcTeMbl. OAHAKO
HEKOTOPbIE CUCTEMbI MOTYT GbITb C/IMLIKOM COXHbI, YTOGbI 6bITb MOTHOCTHIO MOHATHIMU OAHUM YENIOBEKOM. B
3TOM C/lyyae NoslyyeHne Heo6XOAMMbIX CMEeLuanM3MpoBaHHbIX 3HaHUI O CUCTeMe [O/HKHO BK/KUATLCA Kak
COOTBETCTBYIOW NI 3NEMEHT aHaM3a epoBa HencnpaBHOCTEl.

7.3 WpeHTudKauma BepwMHb CO6GbITUNR

BepLmHa co6bITWil ABASETCS LEHTPOM MOJIHOFO aHan3a. BeplimHa co6bITUIA onpeaensieT Hauyano unm
HasMyme onacHoro COCTOSIHUA WM HECMOCOGHOCTY CUCTEMbl 06eCcneunBaTh XenatenbHy ahPeKTUBHOCTb.

BepLmHa cobbiTuii fo/MKHA ONPeaensiTbCs Mo BO3MOXHOCTU B U3MEPUMbIX €AVHULLAX XapaKTePU3YoLLNX
ee napameTpoB.

7.4 NMocTpoeHne AepoBa HeucnpaBHOCTeW

7.4.1 ®dopmaT gepoBa HeucnpaBHoOCTel

[epeBbs HeMCNPaBHOCTEN MOTYT 6bITb U306paXKEHbI B BEPTUKA/ILHOM UM TOPU30HTa/IbHOM pacnosioxe-
HuM. Ecnm ncnonb3yeTcs BepTUKa/lbHOE pacrnosioXkeHne, TO BeplinHa cobbiTuid Ao/mMKHA 6bITh pacnonioXeHa
HaBepxy CTpaHuLbl, & OCHOBHblE COOLITUSA — BHU3Y. ECAM Ucnofb3yeTca ropusoHTasibHOe pacnosioKeHue, To
BepLUMHA CcOoBbITUI A MOXET 6bITb PACMosIOXKEHA C/ieBa WK cnpaBa CTPaHULbI.

Mpumepsl

Ha pucyHkax 1, 2 nso6paxeHbl fBa npumepa gepesa HeucnpaBHocTeli. CUMBONbI, UCNONb3yeMble B 3TUX
npumepax, BKMOYaKWT:

- 610K onucaHns cobbITUS;

- Nlornyeckne CUMBONbLI AepeBa HeMcnpaBHOCTel (KnanaHbl);

- IMHUI0 BXOJa KnanaHa;

- CUMBON «nepexop n3» (obwuii cnyvai);

- CUMBON «nepexon B»;

- CUMBON 3aBeplieHns (Hanpumep, OCHOBHOE CcobGbITHE).

CobbiTe A Ha pucyHke 1 6yaeT NpoucxofuTb TONIbKO B C/lydyae, ecnn npousownu o6a cobuitua B u C.
Co6biTue C npownsoiligeTt B cnyyae, ecnym npousowno cobeiTe D unm E.

PucyHok 1— Mpumep gepeBa HencrnpaBHOCTEN

MpumeyaHue — Ans KaxAoro cobblTmus A. B v T. 4. 610K onucaHusa cobbl TUS A0ONMXKEH BKAKYATb
cnepyowyio nHhopmMayuio:

- KOA coGblTHUA:

- BEPOATHOCT b NOSABNEHNS COObITUSA (ecnu TpebyeTcsA);

- HaumeHoBaHWe WK onucaHue cobblI TUA.
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Cnyyaii, Korga cobbiTue NpecTaBnseT 06y NPUYMHY, NOKasaH B epeBO HEVNCNPaBHOCTEN Kak Ha6op
COBLITUIA. ITW COBLITUS CBA3AHbLI C /IOGLIMU COBLITUSIMU, C KOTOPLIMU OHU B3auMOAeNcTBYOT. Bce obwue
CO6bITUS B HA6OpE AO/MKHBI UMETb OfIMH W TOT XK€ KOA, 1 AO/MKHbI GbITh OTMEUeHbl CMBOJIOM «MEepPeXof B», KpoMe
Cc/lyyast, Koraa oHU pPacrnosioKeHbl Ha CaMOM HU3KOM YPOBHE B HaGope, 0TMEYeHHOM CYMBOJIOM «MNEepPexos us».

Ecnu fepeBo HencnpaBHOCTE NMpeAcTaBfeHo B HECKObKUX 4acTsiX, TO co6bITVe, npefcTaBnsioliee
06LLyl0 MPUYMHY, KOTOpasi MOsIBAISIETCS B ABYX WM GOJiee 4acTsiX, [O/MKHO 06pabaTbiBaThbCs CreAyloLum

o6pasom:
- cO6bITME AO/MKHO GblTb OTMEYEHO CMMBOJIOM 3aBEPLUEHUA WM. eC/M NPOUCXOAUT AalnbHelwee pas-

BUTME COObITUS, CUMBOJIOM «NEPEXO], U3» TOMbKO B O HOW M3 YacTei:
- BYacTW, rae Mcnosib3yeTcsi CUMBOJ 3aBepLUEHNS, MECTOHAX0XAEHVE 06LLEro co6bITUS B APYTMX HaCTAX
[O/MKHO 0603HaYaTbCA CUMBO/IOM «NEPEXOS, B».

Mpumep — [lepeBO HENCNPaBHOCTEN, fEMOHCTPUpPYlOLee paccMoTpeHne o6 el NPUYNHLI, N306PaXeHOo Ha
pucyHke 2. Co6biTue 8 — cobGbiTue 06W el NPUYNHLI, KOTOPOe aHann3upyeTcsa ganee B ApPYrom JepeBe HEUCNpas-
HocTeli. Co6biTue O — OCHOBHOe CObGbITUE.

PucyHok 2 — MprMep paccMOTpPeHWs 06LW el NPUYNHbI

MpumeuaHune — Ana Kaxaoro co6blTuss A. B uT. 4. 6/10K CO6bITUS AO/HKEH BKIKYATb CAEAYIO L Y0
MHopmaymnio:

- KOop cobblTUA:

- BEPOATHOCTb NoABAeHnsa (Npn Heob6XxoANMMOCTK):

- HauMeHOoBaHWE UK onucaHue cobbl TUS.

7.4.2 TMpouepypa NOCTPOEHMSA fepeBa HencnpaBHocTel

Pe3ynbTaTtbl aHann3a HafeXHOCTN AO/KHbI 6bITb JOKYMEHTaIbHO 0(POPMAEHbI TaKNM CNOCO60M, YTOObI
npy Heo6xoAMMOCTM Gblna obecneyeHa BO3MOXHOCTb UX PACCMOTPEHUSA U BHECEHUS HEOOXOAUMBIX KOPPEKTUN-
POBOK. OTpa’KkatlolMX M3MEHeHUs B NpoekTe, paboumx npouegypax wnv Ans 6onee rnybokKoro NOHWMaHus
hn3nkn oTKasa. [ 3T0ro HEO6XOANMO NPOBOAUTL CUCTEMATUYECKOE UCCIe0BaHNE KOHCTPYKLIMM CUCTEMBI.
Mpy npoBeAeHNV TakMx uccnefoBaHuii He06xo4MMO NocnefoBaTelbHO UCNOMb30BaTh ABE KOHUENUUN: «He-
nocpefCcTBEHHAsA NPUYNHA» N «OCHOBHOM 3N1EMEHT».

Mpy ncnonb3oBaHUM KOHLENUMN «HENOCPEeACTBEHHAA NMPUYMHA» HEOOXOAMMO, YTO6LI aHaIMTUK onpeje-
NN HenocpeACcTBEHHbIe He06X0AMMble U f0CTaTOUHbIe MPUYMHBI 4151 MOABNEHNS BEPLUNHBI COOLITUIA, KOTOPbIE
He SIBMIATCS OCHOBHbLIMW MPUYMHAMM COObITUS, HO ABNAIOTCA HENOCPEACTBEHHBIMY NPUYNHAMU WU MEXaHWN3-
MamMu 4719 NOABAEHUS COObITUSA.

Takum 06pa3om, HenocpefCcTBEHHbIE HEOOXOANMbIE U [OCTATOYHbIE NPUYMHBI, 06yCcnoBAMBalOLWMe MNo-
SIBNleHNe BepLlUNHbI COObITWI, Tenepb TPaKTYTCA Kak COObITWSA, NpeflecTByoliMe BbiClUEMY COObITUIO, a
aHaNUTKK Npofo/mKaeT oNpeaensTb yXe ANa Takux cobbiTuiA HenocpeCcTBEHHbIE HEOBX0AUMbIE 1 A0CTATOY-
Hble MPUYMHBI.

Takum 06pa3om, aHa/IMTUK JOCTUTaeT HXXHETO YPOBHSA iepeBa HencnpasHoCTel, nepemellas BHUMaHme
0T MexaHuM3Ma K pexuMaMm 1 HenpepbiBHO npubamkasch K 60/1ee BbICOKON paspeluatoleit cnocobHocTu
MeXxaH13Ma 1 PEeXUMOB, Moka He ByfeT JOCTUTHYT nNpeAen paspeLuatoLeil CnocobHOCTH fepeBa HeMCMpPaBHOCTEN.
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Ctporoe cobnogeHre KoHUenuun «HenocpeacTBEHHAs NPUYMHa» ABNSETCA rapaHTueld Toro, 4To pexu-
Mbl HEMCNpaBHOCTEN He ByAyT NPonyLieHbI.

KoHUenuni «O0CHOBHOI 3M1EMEHT» UCNO/b3YKT A/ COXPaHEHWS YCUAWI aHa/MTUKa Mo MOCTPOEHUIO
CXeMbl fepeBa HeMcnpaBHOCTEN. B 3TOM ciyyae OCHOBHOW 3/1IeMeHT 06pabaTbiBalOT Kak eANHUYHBIA 3/1EMEHT
UM KOMMNOHEHT UM paccMaTpuBaloT OTAENbHO.

[Ansa Toro 4to6bl 3N1EMEHT paccMaTpyBasICs Kak «OCHOBHOWM», HE06XO0AUMO W LOCTATOYHO, YTOObI OH
COOTBETCTBOBA/ CreAyrWNM TpeboBaHNAM:

- (DYHKUMOHaNbHbIE U (DU3NYecKne rpaHnLibl anemMeHTa A0/MKHbI 6bITb YETKO OnpeaeseHsb;

- paboTa anemeHTa He JO/MKHA 3aBUCETb OT (OYHKLUMIA Noaaepkkn. B NpoTMBHOM cnyyae Bce cobbITuSA,
UMeloLLVe OTHOLLIEHNE K3NIEMEHTY, fO/KHbI ObITb NPeACTaBNEHbI B CXEME fiepeBa HeMCNPaBHOCTEW KnanaHoMm,
OTMeYeHHbIM 3HakoM W/IW. y KOToporo ofuH BXOA MNpeacTaBfiseT OTKa3 3fieMeHTa, a Apyrve BXOoAbl —
HEBO3MOXXHOCTb BbINO/IHEHUSI COOTBETCTBYHOLWNX (PYHKLUMIA NOAAEPXKKN;

- OTCYTCTBYIT COObITUSI, CBSI3aHHbIE C 3/IEMEHTOM, KOTOPbI MOSIBASETCA B APYroi yacTu gepesa
HeuncnpaBHOCTEA.

7.4.3 XapaKTepuCcTUKWM HencnpaBHOCTel

AHaNUTUK [LO/MKEH BHUMATE/IbHO U3Y4YMTb NPUUYUHBLI OTKA30B 3/1eMEHTa, 0COOEHHO ANSA KaTeropuii Hesa-
BUCUMbIX U 3aBUCUMbIX OTKa30oB, c/ieayuinx 3a He3aBUCUMbIMU U 3aBUCUMbIMU HEUCTIPABHOCTAMM.

Mpw nposefeHNn Knaccumrkaumm oTkasa foMKHbl ObITb PACCMOTPEHBI paboyne v BHELLHNE HanpsXKeHUs
B CPaBHEHUWN C MaKCUMasIbHbIMU HaMNpPsXKeHUsIMU, 19 KOTOPbIX 3/1eMeHT npeHa3HayeH.

7.5 AHanus gepeBa HeucnpaBHOCTEN

OCHOBHbl€E Lie/I1 N10rnY4ecKoro (Ka4eCTBEHHOr0) U YNCEHHOMO (KOIMYECTBEHHOI0) aHaIn3a CUCTEMbI:

- naeHTUdUKaLmna cobbiTuii, KOTopble MOryT HEenocpeACTBEHHO Bbi3BaTb HEWMCNPABHOCTb CUCTEMbI, W
OLEHKa BEPOATHOCTMN TaKunX COObITUIA;

- OLEHKa 0TKa30yCTOWYMBOCTU CUCTEMbI (CMOCOGHOCTb CUCTEMbI (DYHKLMOHUPOBATL Aaxe nocne Toro,
KaK NPon30LLI0 yKasdaHHOe KOMMYeCTBO HencnpaBHOCTeN 60nee HU3KOro YPOBHA UK CO6bITUIA, CNOCOBCTBYIO-
LWMX NOSAB/IEHNIO HEMCNPABHOCTU CUCTEMbI);

- NpoBepKa He3aBNCMMOCTW HencnpaBHOCTel cuctemM, NOACUCTEM UIN KOMMOHEHTOB:

- OUeHKa faHHbIX 4N1A onpejeneHns MecTa PacrnoioXeHNs KPUTUYECKUX KOMMOHEHTOB WU HENCMPaBHbIX
MexaHW3MOB;

- MAeHTUMKauma YCTPOCTB ANArHOCTUKM HEMCNPaBHOCTEN, BXOAOB A1 PEMOHTA 1 06Cy>XUBaHWA, U T. 4.

OueHKa 0TKa30yCTOMYMBOCTU CUCTEMbI BK/OYaeT onpefenieHne cTeneHn nsbbITOYHOCTU B cUCTEME U
NPOBEPKY TOr0, YTO N3ObITOYHOCTb HE CHUXKAETCA Noj, BO3A4eiCTBMEM 06 KX COObITUI (0BLMX NPUYUH COBbI-
V). XOTSA rnaBHas 4acTb OLEHKN 0TKa30yCTONYMBOCTM He TpebyeT MCNO/b30BaHUSA YMCOBbIX AaHHbIX, OHU
He0bX0ANMbI /15 OLEHKN Hanbonee BEPOATHbIX KOMOMHALMIA COBLITUIA, BbI3bIBAIOLLNX HENMCMPABHOCTb CUCTEMBI.

7.5.1 Nlornyecknii aHanu3s

Jlornyecknii aHann3 NPoBOAAT TPEMA OCHOBHbIMW METOAAaMW: uccregoBaHvnem, 6yneBoli pefykumnen un
onpefeneHnemMm MUHUMasbHbIX BbIPE30K COBbLITUNA.

7.5.1.1 WccneposaHne

WccnepoBaHve BKIOYaeT 0630p CTPYKTYpPbl iepeBa HeMcnpaBHOCTeN, MAEHTU(MKaLMI0 06X COBLITUIA
M NOWCK He3aBMUCUMbIX BeTBei. ITOT MeTof obecneynBaeT aHaIMTMKa BaXKHON MHopMaumeld, KoTopas B
HeKOTOpbIX CNy4asax NO3BOSET 0TKa3aTbCs OT AaNbHENWNX NCCnefoBaHnii. Bo Bcex Apyrux cnyyasax nposoaaTt
nuccnefoBaHva A8 NPUHATUS NMPaBUIbHOFO peLlleHns o Tune 1 rnybuHe ganbHelwmnx nccnegosaHuii. Heno-
CpefcTBEHHOE BU3yanbHOe uccnefoBaHue rpauyeckoro n3obpaxeHus gepeBa BO3MOXHO TONbKO ANA Ma-
NEHbKNX fepeBbeB, He MpeBbiwanwmx NpubamsnTensHo 70 cobbiTuil. MccnepoBaHne 60MbWNX AePeBLEB,
ABNAIOWMNXCA pe3ynbTaTOM aHanu3a peanbHO CYLECTBYIOLWMX CUCTEM, TpebyeT COOTBETCTBYIOLWEr0 KOMMbIO-
TEPHOro MHCTPYMEHTapUs, HO B LLle/IOM MNOAX0J 0CTaeTCs TEM Xe CaMbIM.

WccnepgosaHve HaunHaloT ¢ 0630pa CTPYKTYpbl AepeBa HencnpaBHOCTeN. Bce cobbiTus, KoTopble cBA3a-
Hbl C BEPLUMHOWN COOLITUI Yepe3 HenpepbiBHYK LENnoyky knanaHoB WM. sBnsiTca coObITUAMKM, KOTOpble
BbI3bIBAIOT BEPLUMHY COObITWIA. M03TOMY, €Cn AepeBo HeMCNpPaBHOCTEN COCTOMT TOMIbKO M3 KnanaHos WJ/IA,
JanbHelwnii aHann3 He TpebyeTtcA. Ecnu gepeBo HeumcnpaBHOCTEW BK/OYaeT Apyrve TWMbl KnanaHos, TO
aHanu3npyemas cuctema npejcrasnser co60/ HEKOTOPbI BUL M3OLITOYHOCTM WM APYrMX O0COBEHHOCTeN
npefoTBpalleHNs HeNCNPaBHOCTEN, peannsaLnmn KOTopbiX MOTYT NoMeLlaTb 061 Me NpuYnHbI cobbiThi. ccne-
[OBaHVe AO0/MKHO UAEHTU(MUMPOBATL 06LME NPUYMHBI COOLITUIA, HO HEe [O/MDKHO npegnonaratb, 4YTO WX
npucyTcTBME ABNAETCA 61aronpuUATHLIM. Takue 3aK/lYeHUss MOryT 6biTb CAenaHbl TO/IbKO Moc/se MOHOro
aHanM3a gepesBa HeucnpaBHOCTEl C UCNONb30BaHWEM OyNneBOW pefyKuun nnn onpeseneHnst MUHUManbHbIX
BbIPEe30K COObITUIA. CyllecTBEHHYI0 TPYAHOCTb COCTaBnseT O6bICTpoe yBeMyeHre o6bemMa aHanmsa ¢ pocToM
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pa3mMepoB AepeBa HeucrnpaBHOCTEN. AHanun3 gepesa HeucnpaBHOCTEN NO3BOMAET BbIAENATb He3aBUCHMblE
BETBMW [ilepeBa HemcnpaBHOCTEW, KOTOpbIe MOTYT UCCNEf0BATLCA OTAE/MbHO.

7.5.1.2 bynesa peaykuus

ByneBy pefyKuuio NpUMEHSAT ANS OUEHKN BO3AeicTBMA 06LWMX CO6bITUIA AepeBa HeucnpaBHOCTEW
(MOEeHTUYHBIX COObITWIA, BCTPEYAIOWMNXCS B Pa3/IMYHbIX BETBAX), KOrAa MecTOHaxX0XAeHNe BepLUNHbI COObITUIA
He 3aBMCUT OT BPEMEHW W NocnefoBaTe/IbHOCTM COObITUIA. ByneBy peayKuuio NPOBOAAT NyTeM pelleHus
6yneBbIX ypaBHeHWI AN AepeBa HeUMCNpPaBHOCTEN.

7.5.1.3 MeToAbl MUHUMa/bHbIX BbIPE30K COBLITUIA

CyuiecTByeT HeCKONbKO MeTOL0B Onpese/ieHNss MUHUMasIbHbIX BbIPE30K COOLITWIA, HO X NPUMEHEHME K
60NblIMM fepeBbsAM MOXET 6biTb AOCTATOYHO CMOXHLIM. PeKOMeHAyeTCca UCNonb3oBaTb COOTBETCTBYOLME
KOMMbIOTEPHbIE NPOrPamMmbl.

Habop BbIpe30K — rpynna co6bITWiA, KOTOpble NPU COBMECTHOM MOABNEHUN MOTYT Bbi3BaTb NOSIBNEHME
BEPLUNHbI COObITWIA. MUHMMaNbHBI HA60P BbIPE30K — HaMMeHbluas rpynna cobbiTuii, B KOTOPOW AN nosiBe-
HUSA BEpPLUMHbI COOLITUIA BCe COBLITUS fLO/MKHBI NPOM30MTN B Hadexallei nocnefoBaTenbHoCcTU. Ecnm nioboe
13 co6bITUII B MUHMM&a/IbHOM Habope BbIpe30K He MPOUCXOAUT, OTO NpefoTBpallaeT MosB/EeHVEe BepLUWHbI
CO6bITHIA. ECnn cobbiTUS NPOUCXOAAT B Hag/exallell nocnefoBaTeslbHOCTU, TO pacluMpsieTca onpegeneHve
MWHUMasIbHbIX HA6OPOB BbIPE30K AN flepeBa HeUCNpPaBHOCTE, 3aBUCALLMX OT NOCNe0BaTeIbHOCTN COBbLITUIA.
B aTux cnyyasx MUHMManbHbIA Habop BbIPe30K onpeaenseT rpynny cobbiTWii, NoTeHUnanbHO obecneymBaio-
L yto NosiBNeHME BEPLWUHBI COBLITUIA. Bo3aeicTBME NOCe0BaTEIbHOCTU COOLITUI B 3TOW rpynne MOXeT OblTh
npoaHann3vpoBaHo C NPUMEHEHNEM AnarpamMmmbl YCTAHOB/IEHHbIX NEPexoA0B, KOTopas B HACTOALEM CTaHAap-
Te He paccmaTpusaeTcs.

7.5.2 YucneHHblih aHanms

Llenb uncneHHoro aHanmsa COCTOMT B TOM, YTOObI 06eCneynTb KONMYECTBEHHYIO OLEHKY BEPOATHOCTY
NosIB/IEHNSA BEPLUNHBI COObITMI NN BbIBPAHHOT0 Habopa cobbITUlA. YMCNEHHBI aHann3 NPUMEHSIOT Takke Kak
[ONOMIHEHME K IOTMYECKOMY aHanusy. [1n1a 4YnMcneHHol OLEHKMN AepeBa HeucnpaBHOCTEN Heob6XoAMMbl COOT-
BETCTBYIOLME BEPOATHOCTHbIE AaHHble. [1/19 onpefeneHns KoNnyecTBEHHbIX 3HaYeHNi MOryT UCMO0/Ib30BaTbCA
[aHHble HaleXKHOCTUN, NPOrHO3MPOBaHUS TEXHNYECKOTO COCTOSHUA, UCMbITaHWIi 1 3KCnyaTauum.

7.5.3 Mpumepsl ncnonb3oBaHusa 6ynesoi anre6psl

7.5.3.1 MpumeHeHne 6yneBoli anrebpbl K aHann3y AepeBa HEMCNPaBHOCTE

B fepeBbsAX HEMCNpPaBHOCTEW, KOTOpblE COCTOAT TOMLKO M3 kKnanaHoB U. UIWN n HE, nmeeTtcs B3auMHo-
0fIHO3HaYHOEe COOTBETCTBME MEXAY BblpaXeHnem 6yneBoli afirebpbl U CUMBOMIAMU flepeBa HencnpasHOCTEN.

CumBon gepesa

HeucnpasBHOCTE aBnseTca  knanaHom WM. koTopblii  npepcTtaBnsetr  co6oil
obbeanHeHne BXoAALWNX cOObITUl. Knanan U1/ akBnBaneHTeH 6ynesy
CUMBONY «+».

CumBon agepesa ABNAeTCA KnanaHoMm W, KoTopbli npeacTaBnseT coboii nepeceveHne
HeucnpaBHOCTe BXOAAWMNX COBbITUIA, NPUNOXEHHbIX K KnanaHy. KnanaH W akBuBa-
NIeHTeH GyneBy CUMBOJY « ®».

CumBonbl N n W gns 6yneBoii anre6pbl MOTYT 6bITh BbIPAXEHbI APYTVMU CUMBO/IAMI, COOTBETCTBYI0-
WMMW UCMOSIb3YEMbBIM 3bIKaM KOMIMbIOTEPHBIX MPOrpaMMm. B 3ToM cnyyae HeoGXOAMMO co6/t0AaTh SOTUKY
CVMBOJIOB.

Anapepesa HeVICI'IpaBHOCTeVI, npeAcTaB/IeHHOro0 Ha PUCYHKel. MOXHO 3anucaTh cregylolme ornyeckme
BblpaXKeHns:

C=0+E,
A=BeC=B (/)+£).

MpUMEHSISt ANCTPUBYTUBHDBIA 3aKOH, NOTyYaeM BbipaXKeHue:
A=B D+B E

7.5.3.2 MpumeHeHve GyneBoii anre6pbl K MUHUMasbHbIM Bbipe3kam
BblpaXkeHue 4151 BepLUNHbI COBbITUI MOXET BbiTh 3aM1caHo B TEPMUHAX KOHEYHOTO YCa MUHUMAIbHBIX
BbIPE30K P, KOTOPbIE SIBASIOTCA YHUKANbHBIMU 47151 3TOW BEPLIMHBI COBLITWIA.
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Ob6wasn hopmyna s oNMcaHnUa BEPLUUHbI COObITUIA
T= N/, + N/, +... + ﬂ/,+ ___+ mp,

roe T— BepluHa CobbITHiA;
JV,— MUHUMasbHbIE BbIPE3KM, KAXAAA U3 KOTOPbIX COCTOMT M3 KOM6MHALMK ONpefeNeHHbIX KOMNOHEHTOB
HeucnpasHocTeli. OB MUHUMaNbHbI HA60P BEIPE30K MOXHO 3anncaTh B BUAE BbIpaXKEHUS

M=T,. ... ... &

rae X, — OCHOBHOe CO6bITUe AepeBa.
C— KOJ/INYECTBO OCHOBHbIX COBLITUIA B MMHUMaJIbHON Bbipeske JV.
PaccmMoTpuM AepeBO HEUCMPABHOCTEN, M306paXKeHHOe Ha pucyHke 1. MuHMManbHble Habopbl BbIpE30K
N5 BepLWWHbI cO6bITUI B 3TOM ciyyae— B Du B E.

8 VpaeHTnhumkaums n mapkmpoBka

Kaxxgoe cobbiTue B flepeBe HencnpaBHOCTEN AO/MKHO ObITb nAeHTUhNLMPoBaHO. COObITUS [OMKHbI ObITb
MapKMpoBaHbl TaK. YTO6bI CCbINTKM U3 iepeBa HENCMPABHOCTEN KCOOTBETCTBYIOLW el NPOEKTHOW fOKYMeHTaunm
1 06paTHO Bbl/IN MOHATHBI W SIErKOBbINOTHUMbI.

BeplunHa cobbITnil flepeBa HeMcrnpaBHOCTEN ABMAETCA HeXxenaTeslbHbIM CObbITUEM, KOTOPOE ABNAETCH
NepBWYHOW NPUYMHOW ANS NPOBEAEeHWs aHanu3a fepeBa HeucnpasHocTell. Heo6XoAMMO OTMETUTb, 4YTO Yy
KaXKA0ro JepesBa HencrnpaBHOCTE MOXET ObITb TO/IbKO €4MHCTBEHHAs BepLUMHa COObITMIA.

Ecnun HeckonbKo CO6bITUI B IepeBEe HENCNPABHOCTEN OTHOCATCA K Pas/IMyHbIM peXxnmam oTkasa 0gHOro
W TOTO Xe 3/1eMeHTa, TO Takune cobbITUA AOMXKHbI 6bITb MAPKUPOBaHbI TaK. YTOObLI UX MOXHO 6bl10 pasnnyaTtb,
HO JO/DKHO BbITb AACHO, YTO 3TO — rpynna cobbITUI, CBA3AHHbIX C OAHUM U TEM >Ke 3/IEMEHTOM.

Ecnun KoHKpeTHoe cobbITve, Hanpumep HECMOCOBHOCTbL cneumnpuyeckoro KnanaHa 3akpbiBaTbCs, UMeeTcs
B HECKO/IbKUX MecCTax [epeBa WIW B HECKO/IbKUX [epeBbsX, TO TakMe MecTa [O/HKHbl MMeTb OAMHaKOBYH
MapKvpoBKy. OfHaKo co6bITWs, KOTOPble ABASIOTCA NOAOOHbIMW, HO BK/OYAKT pas/iMyHble 3/1EMEHTbI, He
[O/MKHBI 6bITb OAVHAKOBO UAEHTUMULMPOBAHSI.

TUNNYHBIA ko COOLITUA AO/MKEH cofepXKaTb MHPOPMaLMIO, Kacalowyca WAeHTUdUKaLUUM CUCTEMBI,
nAeHTUMUKaLUN 3NEMEHTA N PeXrMa 0TKasa.

[lepeBo HencnpaBHOCTEN ABNAETCA fnarpammoii, B KOTOPO COObITUA CBA3aHbI TOTMYECKUMU KnanaHamu.
Kaxkgplii KnanaH nMmeeT 04HO CO6bITUE BbIXOAA, HO OAHO WM 60/1ee BXOAHbIX COObITUIA.

BxoAHble COOLITUS YKa3biBalOT BO3MOXHbIE MPUYUHBI U YCIOBUSA ANA COObITUIA Bbixoga. OfHaKo Takas
CBA3b He 06A3aTesNIbHO onpefenseT nocnefoBaTesibHbie BO BPEMEHN OTHOLLIEHNSA MEXAY COObITUAMM.

B OCHOBHOM fiepeBe HEUCNPABHOCTEWN UCNO/b3YHOT KnanaHbl V. UM nHE. OgHaKo Npu aHan3e CMoXHbIX
cUCTEM MOryT noTpe6oBaTbCA AONOMHUTENbHBIE CMMBO/bI A1 KanaHoB, YTO MO3BOMAET J06UTLCA Makcu-
MasibHOl MPOCTOThl AepeBa HeucrnpasHOCTel M 0b6ecneyunTb ero YnTaemMocTb. OUeHb BaXKHO onpefenuTb u
3ahnKCUpPOBaTb UCMO/b3YEMblE CUMBOJIbI, KOTOPbIE JO/MKHbLI 06ecrneynsarb 0HO3HAYHOE N HENPOTUBOPEUN-
BOE UX MPYMEHEeHne Npu aHan3e KOHKPETHOro ilepesa HencnpasHoCcTeli. 3TO 0CO6EHHO BaXKHO, €C/IN aHaNun3
NpoBOAAT aBTOMaTU3NPOBAHHLIMU METOAaMU.

Mpu pa3paboTke fepeBa HeUCNpaBHOCTEN aHa/IMTUK JO/KEH NCMO/b30BaTh COOTBETCTBYIOLYI0 CUMBO-
NVKY Y aeHTUgunKaumio, 4tobbl 661710 ACHO, YTO:

- CO6bITME UM BETBb COBLITUIA NCNONb3YIOTCA B ApYroM MecTe AepeBa HeNcnpaBHOCTEN;

- n306pakeHHas YacTb filepeBa BK/I0YAEeT COObITMA, UCNOMNb3yeMble Takxke B Apyroi YyacTu gepesa;

- co6bITME 06LLeli NPUUMHBI, OTPAXEHHOE B OHOI YacTn aHanu3a, fjanee nccnefyeTca B Apyrom Mecre.

370 Heo6x0AMMO ANS rpaduyeckoro npeacTaBeHNa fepesBa HeUCnpaBHOCTEN.

9 Otyert

OTyeT 06 aHanM3e gepesa HEMCNPaBHOCTEN AO/MKEH BK/OYATb, Kak MUHUMYM, NEPEYUCTIEHHbIE HIDKE
OCHOBHbIe MyHKTbl. OTYET MOXET BK/0UYaTb HEOOXOAMMYIO [O0MNO/THUTENBHYIO MHbopMaumio. dopma oTyeTa B
HacTosleM cTaHfapTe He yCTaHaBMBaeTCA.

OCHOBHble MYHKTbI OTYeTa:

- uenb nobnactb NPUMEHEHNS;

- OfmMcaHune CUCTeMbI:

a) onucaHume npoekTa.
b) PYHKLMOHMPOBaHUE CUCTEMbI.



C) noapo6Hble oNpefeneHns rpaHnL, CUCTEMbI:
- NPeAnosioXeHns:
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a) MpeanosioXeHNs, NCMOMb30BaHHbIE B MPOEKTE CUCTEMbI.
b) NpeanonoXeHus, cBa3aHHble ¢ paboToi, 06CNY>KMBAHUEM, UCMbITAHUSAMU Y KOHTPOSIEM.
C) MoAenbHble NMPeAnonoXeHNs 3afay aHannsa HagexXHocTn 1 athheKTUBHOCTU:

- onpejeneHve oTkasa CUCTEMbI U €r0 KpUTEPHEB:
- aHanu3 fepeBa HencnpaBHOCTel:

a) aHanus.

b) AaHHble,

C) MCMNOMb3yeMble CUMBOSbI:
* pesynbTaTbl 1 3aK/0YEHNS.

JononHnTenbHble CBEAEHNA, KOTOpble MOTyT 6bITb BK/THOYEHbI B OTYET:

- rpadgmueckme M306paKeHNs, CXeMbl, YEPTEXN:

- KpaTKoe onuncaHune AaHHbIX HaAEeXHOCTU 1 PEMOHTONPUTOAHOCTU U X UCTOYHWKOB;
- onvcaHWe fAepeBa HeucrnpaBHOCTEN B YMTAeMOW KOMMbOTEPHOU dopme (N8 aHanmsa CRoXHbIX

cUCTEM).

MpunoxeHune A

(o6s3aTenbHoOE)
CMBObI
Ta6bnuuya A1l
MpeanouTUTen:HeIi JlonycTMbIii cuMBoN DyHKUUA
cMMBON
& KnanaH U
I
Knanan UN
K - £ >
KnanaH «ucknwo-
e -1 yntenoHoe UN»
] o -
KnanaH HE
KnanaH

SATPEWEHNA

OnucaHne

Co6biTMEe MPOMCXOAWT, €CNn BCe BXOAHbIE
CO6bITUS MPOUCXOAAT OAHOBPEMEHHO

Co6bITMEe NpOMCXOAWUT, €CNU NPOUCXOAUT
nwb6oe n3 BXOAHbIX CO6GLITUI (MM O4HO, UK B
nw60li KoM6UHaumn)

Co6blTME NPONCXOAUT, eC/I NPOUCXOAUT OJHO
M3 BXOAHbIX COBLITUIA (MCNONb3yeTCs 06bIYHO C
ABYMS BXOAHbIMW COObITUSAMU)

Co6biTME npeacTaBnser co6oii cocTosHue,
KOTOpOe ABNSAETCA MHBEPCUEli COCTOSIHUA, onpe-
[eNeHHOro BXOA4HbIM cOo6biTuEM (COGbITME, MPO-
TUBOMOJ/IOXHOE BXOLHOMY CO6BbITUIO)

Co6bITMEe NpPOMNCXOAWUT, €CNU NPOUCXOAnT
BXO/lHOE cO6biTMEe, NPUIOXKEHHOe cnpasa, B TO
BpeMa Kak cobbiTue, yKazaHHoe BHYTpU cumBona
n hopmupyouiee ycnosusa, BoinonHaeTca. Ecaun
yC/i0Bue Bbi3BaHO NOAB/IEHNEM APYrOro cobbiTus,
knanaH 3AMPEW EHWA nogpasymeBaeT CUHXPO-
HU3auno cobbITni
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OKOHYaHue Tabnunubl A. 1

MpeanouTUTENbHbINA

n PyHKLMA OnucaHune
CUMBON [JonycTumblii cumBon YHKLY
im N36bITOYHas Co6blITE NMPOMNCXOAMT, €CAN MPOUCXOAUT No
I - Him CTPYKTYypa KpaiHei mepe T W3 N1 BXOAHbLIX COBbITUIA
- —
KnanaH (o6was O6wunii cumBoN knanaHa, PyHKUUA KOTOPOro
T dopma) yKa3blBaeTCs BHYTPU cCMMBO/a

bnok onwucaHusa Ha3saHue nnu onucaHune cobbiTUA, Kog cobbl-

co6bITUS TUS M BEPOSITHOCTW nosiBneHus (Npu Heo6xogu-
I ] MOCTW) A0/KHbI GbITb YKa3aHbl BHYTPU CUMBO/A
OCHOBHOe CcO6bl- Co6bITUE, KOTOPOE He MOXET GbiTh nogpasge-

e NeHo Ha cocTaBnsiwmne cobbITUA

HepaspaboTaH- CobbiTue, ganbHeiwan padpaboTka KOTOPOro
Hoe cobbliTue He 6bina nposefeHa (06bIYHO NOTOMY, 4TO 3TO
— npegnonaranocb Heuenecoo6pasHbIM)
AHanusnpoBaH- Co6biTMe, KoTOopoe pa3paboTaHO B ApYrom
— o HOe B Apyro»n mecTe fAepeBe HeucnpaBHOCTeW
cobbiTne

Oom CobbiTHe, KOoTOpoOe npounsowsno nunm

_< I npovsoiiget o6s3aTenbHO

\ - Hynesoe co6bl- CobbITEe, KOTOPOE HEe MOXEeT NPOU30NTH
-< Z e

_ «Mepexog B» Co6bITUe, ONpejeneHHoe B APYroM MecTe
< nepeBa HencnpasHoCTel

— «Mepexop n3» Co6biTue, nepexojsiliee M3 ApPYyroro mecra
fepeBa HeucnpaBHocTell

10
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Teli. BepLwnHa cobbITniA
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