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[lpeancnoBue

3agadyn, OCHOBHbIE NMPUHLUKXNBLI U NpaBuna NpoBedeHUsa padboT No rocygapcTBeHHOU cTaHaapTu3aunui B
Poccunckon degepaunn yctaHosneHol [OCT P 1.0—92 «['ocygapcTBeHHas cuctema ctaHgaptusaunm Poc-
cunckon ®egepaunint. OcHoBHble nonoxkeHusa» U FOCT P 1.2—92 «['ocygapcTBeHHasa cucteMa ctaHaapTusa-
Lnn Poccunnckon deaepauunn. INopanok paspaboTkn rocyaapcTBeHHbIX CTaHAaPTOB»

CBegeHuUa o ctaHgapre

1 NOArOTOBIEH Hay4yHo-MccneaoBaTenbCkUM LEHTPOM KOHTPOMSA U ANArHOCTUKN TEXHUYECKNX CUC-
TeEM» Ha OCHOBe COOCTBEHHOro ayTeHTUYHOroO NepesoJa ctaHgapTa, ykasaHHoro B NyHkTe 4

2 BHECEH Hay4Ho-TexHU4eckim ynpasneHnem ['occtaHaapTa Poccun

3 YTBEPXXOEH W BBEJEH B JENCTBUWE Mpukazom denepansHOro areHTcTsBa Mo TEXHUYECKOMY
perynuposaHuto n metponori ot 31 maa 2005 r. Ne 110-cT

4 HacToawmmn ctaHaapT aBnsieTca MoanpuLMpoBaHHbIM MO OTHOLLEHUIO K MeXXayHapoaAHOMY cTaHaapTy
M3K 61025:1990 «AHanna gepesa HeucnpasHocten (FTA)» (IEC 61025:1990 «Fault Tree Analysis (FTA)»)
MyTEM BHECEHUSI TEXHUYECKUX OTKNOHEHUN, OOBACHEHUE KOTOPLIX NMPUBEAEHO BO BBEAEHUU K HACTOALLEMY
cTaHaapTy.

HanmeHoBaHWe HACTOSILLErO cTaHAapTa MBMEHEHO OTHOCUTENBHO HAMMEHOBAHUS YKa3aHHOIo MeXXayHa-
poAHOro ctaHaapTa Anga npmsegeHust B cootsetcTBue ¢ FOCT 1.5 (noapasaen 3.6).

N3meHeHus1, BBeAeHHbIE B HACTOALLMA CTaHOapPT Mo OTHOLUEHUIO K MeXayHapoaHOMY cTaHaapTy, oby-
CIoBNeHbl HEOOBXOAUMMOCTLIO Hanbornee NOHOro AOCTUXKEHUS Lernen HauoHanbHoOWU ctaHaapTusasunm

5 BBEOEH BINEPBbIE

ViHgbopmauus ob usMeHeHUsIX K HacmosweMy cmaHOapmy rybriukyemcs 8 ykaszamerne «HauuoHarnbHbie
cmaHoapmsbi», @ mekcm UsMeHeHUU — 8 UHEOPMaUUOHHbLIX yKaszamensax «HauyuoHaneHbie cmaHoapmel». B
criydae rnepecmompa unu ommeHbl Hacmosieao cmaHoapma coomeemcmeyrowas uHgopmMauus byodem
ornybrukoeaHa 8 UHhopMalyUOHHOM ykalzamerne « HauuoHarnbHble cmaHOapmabi»

HacTtoalmni CTaHAapT HE MOXET ObITE MONHOCTLIO WU YacTUYHO BOCNPpoOM3BedEeH, TUPaXNPOBaH I
PaACNPOCTPaHEH B Ka4ECTBE OCbl/ILI,l/IaJ'II::HOFO n3gaHuna 6ea Pa3pelleHNA CDELI,EDEU'II:HOFO AlEHTCTBa No TEXHNYEC-
KOMY peryJimpoBaHMo U METPOJTONMI

© CTAHOAPTUH®OPM, 2005
© CTAHOAPTUH®OPM, 2008
MepeusgaHune (No cocToAHUO Ha ceHTA6pbL 2008 T.)
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BBenoeHue

AHanuns gepesa HEUCNPaBHOCTEN SABNAETCA OOAHUM U3 METOAO0B MAeHTUdUKALIMA ONacHOCTEN N OLLEHU-
BaHUA pucka. OH NpeactaBnsieT codbon COBOKYMHOCTb NPUEMOB UAEHTUUKAL MM ONACHOCTU U aHann3a 4acToT
HexXkenaTtenbHoro cobbiTUA. AHaNU3 AepeBa HEUCNPABHOCTEN NO3BONAET BLIABUTL NYTU peanm3aLnm OnacHoro
cODbITUA, 0QHAaKO B NMePBYHO oYepelb aHanus3 gepeBa HEUCNPaBHOCTEWN UCNONL3YETCHA NPU OLEHKE pucka angd
onpeaeneHnst BEPOATHOCTEN UM YacTOT HeucnpaBHocTen U aBapun. ObLlme pekoMmeHgaunum no NPUMEHeHMIo
aHanusa gepeBa HeucnpaBHOCTEW ANS OLEHKU pucka U ob30p ApYrnx BO3MOXHLIX METOOOB OLEHKU pUcKa
npusedeHbl B [OCT P 51901—2002 «YnpaBneHne HaaeXHOCTLI0. AHaNNU3 prUcka TEXHONOMMYECKUX CUCTEMY.

B HacTosileM cTaHaapTe MeTo aHanuaa gepesa HENCNPaBHOCTEN U3NOXKEH NPUMEHNUTENBHO K aHaNU3ay
HagexxHocTU. [Ana sdpdpeKTUBHOIO MCNONb30OBaHNUSA 3TOr0 MeToaa HeobXoAMMO A0 ero NpUMeHeHUsa 3adUKCKU-
POBaTb LieNb METOAA, a TakkKe onpeaenunTsb, byaeT N NPUMEHATLCA MeTO aHanmaa gepeBa HEUCNPaBHOCTEN
MHOMBMAYANbHO UM B KOMOUHALUMWX C APYTUMW METOOaMM.

B oTnn4mne oT NpPUMEHAEMOro MeXayHapoaHoro ctaHaapTta B HACTOALLMA CTaHAaPT He BKIMHOYEHBI CChINTKA
Ha MOK 60617-12:1983 «[ paduyeckne cumBonbl Ang guarpamm. Yactb 12. SnemMeHThl ABOUYHOWU NTOTUKA®,
KOTOPblEe HeLLeNnecoobpasHO NPUMEHATL B HALMOHANBHOM CTaHOapTe U3-3a OTCYTCTBUA NPUHATOIO rapMOHNU3N-
POBaHHOIo HauuMoHansLHOro ctaHgaprta. B cooTBeTCTBMU € 3TUM U3MEHEHO coaepkaHne pasgena 3.
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FOCT P 51901.13—2005
(M3K 61025:1990)

HALUWOHAINBbHBIWN CTAHOAPT POCCUUCKOU OEOLEPALUUMN

MeHeA)XMeHT PUACKa

AHANU3 NEPEBA HEUCMPABHOCTEMW

Risk management.
Fault tree analysis

[ata BBegeHna — 2005—09—01

1 O6nactb NpUMeHeHus

HacTtoawunin ctangapT yctaHaBnmMBaeT MeTO/ aHanusa gepeBa HEUCNPaBHOCTEN U COAEPKUT PYKOBO-
CTBO MO ero npumeHeHuo. Metoa aHanusa gepeBa HeUncnpaBHOCTEN BKIHOYAET:

- onpegerieHne OCHOBHBLIX MPUHLMMNOB MeToAa;

- BbIMNOSIHEHME HEODXOAMMbIX 3TanoB aHannaa:

- naeHTUdUKaLmo cCooTBETCTBYIOLLNX NPEeAnofioXKeHU, COBbITUA N PEXUMOB HEUCNPaBHOCTEN;

- obecrneyvyeHue BbINMOHEHUA NAEHTUMDUKALUOHHBIX NPaBuilT U CUMBOJIOB.

2 HopMaTUBHbIE CCbINKMU

B HacTosleM cTaHaapTe UCMONb3oBaHa HOpMaTUBHAS CChINKa Ha cneayrowmi ctTaHaapT:
[OCT 27.002—89 HapexHocTb B TexHUke. OCHOBHbIe MOHATUA. TepMUHBI U onpeaeneHuns (MOK

60050(191):1990 «MexagyHapogHbI anekTpoTexHndyecknn crnoBapb. [Nasa 191. HageXHOCTb U KavyecCTBO
obcnyxusaHusiy, NEQ)

[MTpumeyaHune—lpn NONb30BaHUN HACTOALLMM CTaHAAPTOM LlenecoobpasHo NPOBEPUTL AEUCTBUE CCbINOYHOTO
cTaHgapTa no ykasarento «HaumoHanbHbie cCTaHAAPThI», COCTABMEHHOMY MO COCTOSHUIO HA 1 AHBaps TEKYLLEro roga, v no

COOTBETCTBYHOWWNM HHdDOpMElLI,HOHHbIM YKa3aTell-dMm, OI’IYGJ'IHI{OBEIHHI:IM B TEeKywemMm roay. —CNMY  CCbINOYHbIN CTaHdapT
3aMEeHEeH (HSMEHEH), TO MNP NoNb30BaHNN HACTOALWLWM CTaHOAAPTOM Ccrieayet pykoBoaCcTBOBATbCH 3aMEHEHHbBIM (HSMEHEH-

HbIM) CTaHAOapPTOM. Ecnn ccbinoYvHbIn CTaHAapT OTMEHEH bes 3aMeHbl, TO MNOJ10XeHWEe, B KOTOPOM AdaHa CCbllIKa Ha HETO,
NMNPpUMMEHAKT B HYaCTW, HE 3anarMEarou.|,eﬁ 3Ty CCbIJIKY.

3 TepMuHbI U onpepeneHuUs

B HacToslwemM cTaHaapTe npuMeHeHbl TepMuHbl no [OCT 27.002.

4 CvmBoOnbl

[1ns rpadouyeckoro npeacraBreHnd aepesa HencnpaBHOCTEN HeobXo04NMMO, YTOOBI CUMBOJbI, UOEHTUDU-
Katopbl 1 METKU UCNONb30BalIMCb HENPOTUBOPEYMBLIM cnocobom. NoapobHble npaBuna naeHTUUKkaumum m
MapKUPOBKW NpuBedeHbl B pasaene 8 U npunoXeHum A.

5 O60Lwune NnonoxeHus

5.1 CTpyKTypa AepeBa HeUCNpPaBHOCTEN

[lepeBo HeucnpaBHOCTEN — OpraHn3oBaHHoe rpadundeckoe npegcraBneHne yeroBuin Unn apyrux dakx-
TOPOB, BbI3bIBAOLUX HEXENaTebHOe cobbITUE, HasbiBaeMoe BepLUMHON cobbITul. MNMpeactaBneHue NnpusoaaT

B oopMe, KoTopasi MOXKET ObITb MOHATA, NpoaHanM3npoBaHa u, No Mepe HeobXoANMMOCTIN, NEPECTPOEHA TakKUM
obpa3oM, YTODbI 0ONerYynTb MAeHTUMPUKALUIO:

UzpnaHve odbnumanbHoe
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- (hakTopOB, BO3AENCTBYIOLLINX HA HAAEXHOCTb U XapakTepUCTUKN 3P EKTUBHOCTU CUCTEMBI, HANPUMEP
DEXMMOB HEUCNPaBHOCTEN KOMMOHEHTOB, OLUMOOK onepaTopa, YCIOBUA OKpyXKatoLlen cpeabl, onbok npo-
rpaMMHOro obecnevyeHus;

- NPOTUBOPEUYMUBLIX TpeboBaHUN UK cneunduKkaLnin, KoTopble MOTYT BIUATL HA HAOeXHOCTb U adhdek-

TUBHOCTb CUCTEMBI;
- 00LW KX cobLITUN, BO3AENCTBYOLLMX DoNnee YeM Ha oanH PYHKLMOHANbHBIN KOMIMOHEHT, KOTOPbLIA MOXET

YMEHLLUUTL NPpenMyLLIECTBA pPe3epPBUPOBaHUA.

AHanuns gepeBa HEUCNPaBHOCTEN SIBNAETCHA B OCHOBHOM AeAYKTUBHBLIM (HACXOOALWMM) METOO0OM aHanmaa,
HaleneHHOro Ha To4Hoe onpeaeneHne NPUYnUHbL UNM KOMOUHaL MK NMPUYKNH, NPUBOASILLMX K BEPLUMHE CODLITUN.
AHanuns, rmaBHbIM 00pa3oM, Ka4eCTBEHHLIN, HO, B 3aBUCUMOCTU OT HEKOTOPLIX YCIOBUN, OH MOXET Takke ObiTb
KONMMYECTBEHHBLIM (CM. 7.5.2).

5.2 Uenu aHanusa

NMeeTca HeCKONbKO OCHOBaHUM A9 NPOBeAeHUS aHanll3a gepeBa HEUCNPaBHOCTEN HE3aBUCUMO OT
OPYrux Unuv BMecTe ¢ gpyrmMn UccnegoBaHUaMmM HageXXHOCTU. TakMumMm OCHOBaHUAMU ABMAOTCA:

- ngeHTUudUKaunsa NpU4nH U KoMoMHaLMM NPUYKH, BeOYLUX K BePLUMHE CODbLITUN;

- onpepaeneHne cooTBETCTBUSA YPOBHA HAAEXHOCTU CUCTEMBEI YCTAHOBIEHHBLIM TpeboBaHUSIM;

- JEMOHCTpaUus TOro, YTo NpeanofioXXeHUd, caenaHHble B ApYyrux nccneaoBaHnax oTHOCUTENBHO He3a-
BUCUMOCTW CUCTEM U HEPENEBAHTHOCTU HEUCNPABHOCTEW, HE HAPYLUEHDI;

- onpeneneHne akTopoB, KOTOpble HAaNMbonee CUNbLHO BUSIOT HA HAAEXKHOCTb CUCTEMBI, N UBMEHEHUN,
HeobXxoaUMbIX ANda YBeNMUYEHUS HaaeXHOCTU;

- naeHTUdonkaumsa obLmx codbbITUN UNA OOLLMX NPUYNH HEUCTIPABHOCTEMN.

5.3 O0BeKTbl NpUMeHeHUn

ﬂ,EpEBO Hel/ICI'IpaBHOCTE}I;I NCMNOJIb3YHOT AOJ1d aHal1li3a CITO>KHbIX CUCTEM, BKJTHOHAKOLWMNX HECKOJIBKO (byHI(-
LMOHaNbHO CBA3aHHbLIX WX 3aBUCUMBIX NOOCACTEM, YTO OCODEHHO )/LI,O6HO B CJTyHaAX, KOIrla CUCTEMHBI NPOEKT
Tp86y8T cCoTpyaoHMHYEeCTBa HECKOJIBKMX CNelunalim3npoBaHHbLIX By NPpoOEKTUPOBLLMNKOB. an/IMepElMI/I CACTEM, K
KOTOPbIM ODObIYHO NPUMEHAKT aHalJ13 AepeBa HEI/ICI'IICJEIBHOCTEI‘;I:I ABJIAOTCA CTaHLUAA TPON3BOACTBA ﬂﬂ,epHOH
SHEPINA, caMoOJieThbl, CUCTEMBI CBA3U, XUMUHYECKHNE N OPYINE NMPOMbILWLJIEHHDBIE MNMPOLUECCHI.

6 MpuHUMNbI aHanu3a

6.1 Ob6wune nonoxeHusn

[locTpoeHNe AepeBa HeUCnpaBHOCTEW OO/MKHO HadyMHATLCA Ha CcTagun NpPOeKTUpOBaHUS CUCTEMDI.
«PocT» gepeBa HeUcnpaBHOCTEN OOJKEH oTpa)kaTb NnpoadBkeHne 31anoBs npoekTta. B pesyneTtaTte B npouecce
MNPOEKTUPOBaHUA cUcTeMbl hopMupyeTca bonee rMydbokoe NOHUMaHUE PEXUMOB HeucnpaBHOCTEW. AHaNM3
aepeBa HencrnpaBHOCTENU, NPOBOAUMbBINA NapannenbHO € NPOEKTUPOBAHUEM CUCTEMBI, MO3BOMAET HA pPaHHUX
aTanax rnpoekTupoBaHUa yYUTbiBaTb MU3MEHEHUE NPOoeKTa CUCTEMbBI, MOCKOMbKY OCHOBHbLIE pPeXMbl HEUCNPaB-
HOCTen naeHTUdnLnpoBaHbl. Yacto UTOroBoe AepeBO HeEUCNPaBHOCTEN ABNAETCH AOCTaToyHo bonblnMm. B
3TOM cniydae ero obpaboTky NpoBoAAT NMpn NoMoLl KoMnetoTepa. Ocoboe BHUMaHWE obpallaloT Ha TO, YTO
coObITUS aepeBa HEUCMPABHOCTEN He OrpaHNYeHbl UCKITIOYUTENBHO OLLIMDOKaMi nporpaMmMHoOro obecneyeHus
M annapaTHbIMA oLIMbKaMK, HO BKITHOYAKOT Takke BCe YCNOoBUS UMK Apyrue akTopbl, KoTopble 00YCNoBMN-
BAlOT BEPLUMHY CODBITUN ANS NPOEKTUPYEMOUN CUCTEMBI.

[lpoueaypa aHanusa gepesa HeUCnpaBHOCTEN AOIMKHA COCTOATL U3 crneadyolnX 3TanoB:

- onpepeneHne obnactn aHanuaa;

- onpegeneHue npoekta, PYHKUMA U AEeUCTBUA CUCTEMBI;

- onpeneneHne BepLlUNHbI CODBITUN;

- KOHCTpyUpOBaHUE OAepeBa HEUCNPAaBHOCTEN;

- aHanums Norukn gepesa HeUCnpaBHOCTEMN;

- COCTaBlleHMEe OTYETOB O pe3ybTaTtax aHanusa.

1oy NnpoBeAeHUN KONMMYECTBEHHOMO aHanunsaa gepeBa HeucnpaBHoOCTEN HeobXo0AMMO onpeaennTb METO-
OVKY KONMMYEeCTBEHHOW OLEeHKM, BblOpaTh HeobxoauMble AdaHHble U onpedeniTb KONMMYECTBEHHYIO OLEHKY
HaOEXHOCTU.

6.2 CTpyKkTypa CUCTEMBI

Kaxxgaa cuctema gofikHa ObiTh onpegeneHa nyteM onucaHua yHKUUKU cUCTeMbl U MAEHTUUKALUMK
CUCTEMHbBIX UHTEpdrencoB. Takoe onpeaenieHne QOMKHO BKOYaThb:

- ofnucaHue uenen npoeKkTa;

- ONMUcaHWe rpaHnL, CUCTEMbI (BNEeKTpUYeckne, MexaHn4yeckne 1 onepaynoHHble UHTepdencol). Takne
rpaHuLbl POPMUPYHOTCA Ha OCHOBE B3aMMOAEUCTBUA C APYTUMU CUCTEMaMU U AOSKHbI ObITh OnMUcaHbl NyTEM

2
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naeHTUdurkaumm cneundudecknx pyHKLUN (Hanpumep, a3NekKTponnTaHusa) U Yyacten (Hanpumep, npeaoxpaHu-
Tens), kotTopblie POPMUPYIOT UHTEPEPENCHI;
- onucaHune PU3NYeCKoU CTPYKTYPbI CUCTEMBI;

- MOeHTUdUKaLno padbodynx peXxMMoB BMECTE C ONMcaHNEM paboTbl CUCTEMBI U OXKMOAEMON NN NMPUEM-
nemoun s PeKTUBHOCTU CUCTEMBI B K&XKOOM paboyeM pexnume;

- ONUcaHue YCNoBUW OKpyXalllen cpedbl ANs CUCTEMBbl M ACMEKTOB BO3OEUCTBUA YeNlIoOBEYECKOro
doakTopa n T. A4.;

- CMUCOK NPUMEHSIEMBIX OKYMEHTOB, HANMPUMEP PUCYHKOB, crneyudukaunmn, paboymnx MHCTRYKLUNA, KOTO-
pble onuckiBalT geTtanun obopyaoBaHUs U paboThbl. [1poAocmMKUTENBHOCTE BLINOJIHEHUA 3adadn, UHTepBan
BpeMeHU (NepnodndHOCTL) MeXay UCMbITaHUAMK, a Takke BpeMs, Heobxoanumoe ans NpoBegeHUs KOppeKTU-
PYHOLWUX OENCTBUA, OO/MKHBI ObITb yYCcTaHOBNEHbl. KpoMe Toro, AomkHbl ObITb yCTaHOBNEHLI Heobxogumoe
obopyagoBaHMe nogaepKkn 1 3agencTeoBaHHBIM NepcoHan. [omkHa ObIiTh NpuBegeHa Takke TodHas MHQPOP-
MaLUA OTHOCUTENBHO NpeanncaHHoOro AeNCTBUA B TeYEeHUE Kaxkaon ctaann padboThl CUCTEMBI.

B gononHeHue K BbILLWEYNOMAHYTOMY, pekoMeHAYyeTCHa NogroToBUTb CMMCOK CUMBOJSIOB, MOEHTUUKAL M-
OHHBIX MapPKUPOBOK, YCIMOBHbLIX 0003Ha4YeHUN 1 doopMaToB ANd paurnoB gaHHbIX Npyu HeobxogMMocT obmeHa
MeXay KOMMboTepamMn gaHHbIMU O CTPYKTYpPE AepeBa HEUCNPAaBHOCTEN U ONACAHUN CUCTEMBI.

6.3 PaccmaTpuBaeMble cOObLITUSA

B AepeBo HeucnpaBHOCTEN AOSTKHbI BKIIHOYATLCHA CcOObITUA, aBnaloWMecs cneacTBUEM BceX MPUYUH.
Takue npryuHbI JOSKHBI BKNOYATh pe3ynbTaThl BO3AENCTBUSA BCEX YCIIOBUI OKPYXKatoLLen cpeabl U Apyrux
YCITOBWNI, KOTOPbIE MOTYT BO3ENCTBOBATL Ha 3NEMEHT, BKITtoYasa Te, NoABeHNe KOTOPbIX BO3MOXHO B NpoLec-
ce paboThbl, AaXKe ecri OHW He NPeayCMOTPEHbI B NPOEKTHON cneundukalmn.

[Mpn HeobxoaMMOCTN AepeBbs HENCMPABHOCTEN AOMMKHbBI Y4UTBIBATL NOCeACTBUSA OLLMOOK M HETOYHOC-
Teln B nporpamMMHOM obecnedyeHun, BKIOYasa criydaln, korga AepeBO HeucrnpaBHOCTEN Mcnonb3ayeTca Ans
KOHTPOA COCTOAAHUA U yrpaBieHUs CUCTEMOMA.

CobbITUSA, KOTOPLIE aHaNMUTUKUN PacCcMOTPENTN U UCKITIOYUIA U3 AanbHENLWero aHanmaa, AomkHbl ObIiTh
3aperncTpupoBaHbl. Taknue cobbiTUS B UTOrOBOE AepPEeBO HEUCMNPABHOCTEN HE BKIHOYAlOT.

Ecnu aepeBo HeucnpaBHOCTEN BbIABNAET Npobnemy paboTocnocobHOCTU CUCTEMbI, BbI3BAHHYIO CYLLiEe-
CTBYIOLLIE OLUMOKON, TO cobbiTUe, ONUChIBalOLWEEe 3TY HEUCMPAaBHOCTb, AO/HKHO ObiTb BKIHOYEHO B AEpPeBO

HEI/ICI'IDEIBHOCTEI:’]. OHO AOJTKHO DbITE OTMEYEHO Kak cobbITHeE, KOTOPOE Y>XE CYLLIECTBYET. ITO HeobXoAMMO AN
TOro, YToOhL! yHECTb BO3AeNCTBUE MHOTIOKpPaTHBIX OLLUNOOK.

6.4 MeTogonorus aHanum3aa

PasBnUTne gepeBa HencnpaBHoOCTEN HAYUHAETCA € onpeaeneHns BepLUNHLI cCObbITUA. BeplunHa cobbITUN
ABNAETCA CNeACTBUEM COOTBETCTBYIOLLUX BXOAHLIX CODOLITUN, MOAEHTUDRULNPYIOLWUX BO3MOXHEIE NMPUYUHBI U
YCINTOBUA NOABIEHUA BEPLUUHBI CODLITUA. Kaxkaoe BXoaHOE cobbITUE B CBOK ovepeb MOXET ObIThb BbIXOAHbLIM
coObITUEM DONee HAIKOIo YPOBHA.

Ecnun BeixoaHoe cobbiTUe onpeaensaeT HeCNOoCODHOCTL CUCTEMBI UCTIONMHATE HEKYHO oYHKLUIO, TO COOT-
BETCTBYHOLMMU BXOAHBIMU CODBLITUAMKU MOTYT ObITb HEUCNPAaBHOCTU 000opYyAOBaHUA UK orpaHUYeHUA 3 ek-
TUBHOCTU. Ecnn BbIXoOHOE coObITUE onpedendeT HeUcnpaBHOCTL 0DOpyAOBaHUSA, TO COOTBETCTBYIOLMMU
BXOOHLIMU COOLITUSAMU MOTYT ObITb HEUCNPABHOCT 000PYAOBAHUS, OLLUMDOKA yNpaBneHUs N HeXBaTKU HEODXO-
OUMbIX PECYPCOB, ECINU OHU HE BKITOYEHLI B AEPEBO HEUCMNPAaBHOCTEN KaK YacTb orpaHnyeHUn SPEKTUBHOCTMN.

Pa3BuTe OTAENbLHOWM BETBU AepeBa HeEUCnpaBHOCTEU 3akaH4MBaeTCs MNOocne TOoro, Kak AOCTUTHYTHI
coOLITUA XOT4a Obl 0AHOWU U3 CreayIoLWMX rpynmn:

- OCHOBHbIe CODbLITUA — He3aBUCUMble CODBLITUA, AN KOTOPLIX NoaxoadLline ang nx onucaHuns Xxapakre-
PUCTUKN MOTYT ObITb onpeaeneHbl OTNUYHBIMU OT AepeBa HEUCNPAaBHOCTEN CrnocobaMu;

- cobbITUA, KOTOPLIE HE OOJKHBbI paspabaThiBaTbCA ganee no peleHnto aHarnmTUKoB;

- cobbITUA, KOTOopPbIE OLINK UMK ByayT pacCMOTPEHLI B AanbHEULLEM B APYroM AepeBe HeUCnpaBHOCTEMN.
Ecnu cobbiTUe UccnegoBaHo, OHO AOIMKHO UMEThL TY XKe UOeHTUdpUKaLuuo, YTo U COOTBETCTBYIOLLEE CODLITUE
B NMpeabiayweM gepeBe HeucnpaBHOCTEN Tak, YToObl nocneayrollee gepeBo 3PPEKTUBHO hopMUpPOBAIO
npoao/HKeHUe npeablayLero.

7 [Npouenypbl aHanu3a

AHanus AepeBa HeMCI'IpaBHOCTelz NpoBOANTCA «Waramim». OI'IpEﬂ,EJ'Ie-IHaFI NOCJ1e40BaATEJIBHOCTb
«WaroB», BbINOJIHAEMAA AJ1A I(OHI(pETHOI;I CUCTEMBI, HE MOXET ObITb aHanorMyHa nocneaoBaTernbHOCTH, yCTa-
HOBIEHHOW ANS npyroﬁ CACTEMBI. an nccnegoBaHumM Nodboro AepeBa HENCTPaBH ocTen A0JKHbI ObITh [NpoBe-
AdenHbl cliedyrouine OCHOBHbIE «LUaln».
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7.1 ObnacTtb NnpuMeHeHUA aHanNU3a

OnpeﬂeneHme obnacTtu NpuMMeHEHUA AOCJIXKHO BKITKOYHaATbh olpederieHne ElHEU'IM3I/Ipy8MOI7I LIEJ1A, FJ'IYGVIHI:I
dHalln3a K1 OCHOBHbBIX I'IpEﬂ,I'IOJ'IO}I{E,‘HI/Iﬁ. ITU NpednolloxXeHA AOJIXKHBI BKITKOYATh MNpednonoXeHnd, Kacarkolwne-
CA OXKMaaemMbIxX AEUACTBUN, YCJ'IOBI/M OGCJ'Iy)Kl/I BaHUA U SdDCbEKTI/I BHOCTU CUCTEMBbI NP BCEX BOIMOXHBIX YCITOBUAX
ee€ NUCIOJIb3OBaAHWA.

7.2 OnucaHue cuctTemMbl

,D,J'IFI yCMNeLWwHOro aHalsitsa gepeBa HEI/ICI'IDEIBHOCTEIZ HeobxoaAMMO AgeTanbHoe 3HaHue cuctembl. OgHaKo
HEKOTOPbIE CUCTEMBI MOTI'YT ObITb CITULLKOM CIMOXHbI, YTOObLI ObITh NOJTHOCTLIO MOHATBIMW OAHUM YernoBekoM. B
STOM CJlyHae MNoJiydeHne HeobXxoaUMbIX crieualim3npoBaHHbIX 3HaHUN O cUCTeMe AOJIKHO BKIHOYATLCHA Kak
COOTBETCTByI-OIJJ,I/II:;I AJNIEMEHT aHalJ13a AepeBa HEMCFIDEIBHOCTEI:;I.

7.3 UoeHTUdnKauuna BepLUMHbI COObLITUN

BeplunHa cobbITUN SBNAETCHA UEHTPOM MOJIHOMO aHanusa. BeplinHa cobbiThA onpeaensdeT Havyano Unm
HanM4yme onacHoOro CoCToAHUA UM HECNTOCODHOCTU CUCTEMBI 0becrnevnBaTh XxenartenbHyo 3dPeKTUBHOCTE.

BeplwinHa cobbiTUM A0MKHA onpeaensaTbCs Mo BO3MOXHOCTU B U3MEPUMbIX eAUHULAX XapakTepu3yLnx
ee napamMeTpos.

7.4 TlocTpoeHUe gepeBa HeUCNpPaBHOCTEU

7.4.1 ®opMaT OgepeBa HeUCNMpaBHOCTEN

[lepeBbs HeUcnpaBHOCTEN MOTYT ObITh M30DpaXKeHbl B BEPTUKANBEHOM UMU TOPU3CHTaNIbHOM pPacnonoXe-
HUW. Ecnin ncnonb3yeTcs BepTUKANbBHOE pacrnonoXeHne, TO BepluMHa cobbiTUM goKHAa ObITh pacnofioXkeHa
HaBepXy CTpaHULbl, 2 OCHOBHbIE CODLITUS — BHU3Y. ECN MCNONB3YeTCHA ropuU3oHTarbHOE pacnonoXeHue, To
BepLUMHa cODbITUA MOXKET ObITb pacnosnioXKeHa cfeBa Unn cnpasa CTpaHULbI.

[Mpnmepbi

Ha pucyHkax 1, 2 naobpaxeHbl ABa npumMmepa gepeBa HencnpaBHocTten. CMMBOIbI, NICNOMNb3yeMble B 3TUX
npumepax, BKIK4aT:

- DNOK onncaHusa coobITUA;

- NorM4YecKkue CUMBONbI AepeBa HeUCrnpaBHOCTEM (KnanaHbl);

- JINHNIO BXOA4a KrnanaHa;

- CUMBON «nepexoan u3» (odWKMN cnyvan);

- CUMBOJ «nepexon B»;

- CMMBOI 3aBepLlieHunsa (HanpumMmep, OCHOBHOE COObITHE).

CobbiTe A Ha pucyHke 1 bygeT nponcxoanTb TOSMILKO B cny4vae, ecnv npounsownu oba cobbitna B mn C.
CobbiTne C nponsongeT B cnyvae, ecnv npousowno coobitne D nnun E.

PucyHok 1 — lNpumep gepeBa HencnpaBHOCTEN

lMTpumeyaHue— [lna kaxdozo cobbimusi A, B u m. 0. 610k onucarusi cobbimusi COJDKeH 8K/TroYamab
cr1edyroulyro UHhopmMayuro:

- KOO cobbimusi;

- geposimHocmMb nosigrieHust cobbimus (ecnu mpebyemcsi);

- HaumMeHog8aHue usiu onucaHue cobbimusi.
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Cny4yan, korga cobbiTue npeacTtaBndeT obLYo NPpUYKNHY, NoKasaH B AepeBe HeUCNpaBHOCTEN Kak HAbop
CODOLITUN. OTU coDBLITUA CBA3aHbl C JTIOOLIMUA CODBLITUAMUKU, C KOTOPBIMUA OHU B3aMModeUcTBYOT. Bece obume
cODLITUSA B HAabope A0JTKHbI UMETH OAMH U TOT XKe Koa U AO0IMKHBI ObITb OTMeYeHbl CUMBOJIOM «Mepexoq B», KpOMe
crnydasi, Korga OHU pacnonoXXeHbl Ha caMOM HU3KOM YPOBHE B Habope, 0OTMeYEHHOM CUMBOJIOM «Nepexon Us».

Ecnn aepeBO HeUcCnpaBHOCTEN NPeACcTaBlIEHO B HECKOMbKUX YacTdax, TO cobbiTUe, npeacTtaBnsiollee
OOLLYIO NPUYUHY, KOTopasa MNOsIBNAETCA B ABYX UMM DoNnee 4acTdax, AOMKHO obpabaTbiBaTeCs chneayroLwnm
obpa3oMm:

- CcODObITUE OOIMKHO ObITb OTMEYEHO CUMBOSIOM 3aBepPLUEHUS UMK, €CNU NPOUCXOAUT AanbHEULLIEE pas-
BUTUE COOLITUA, CUMBOJIOM «Mepexoa U3» TONbKO B 0QHOM U3 YacTeWN;

- BYacTW, rae Ucnonb3yeTca CUMBON 3aBepLUEHUA, MECTOHaxXoXaeHWe 0bLero coobITUA B APYrMX YacTAaAX
OOIMKHO 0603Ha4YaTbCA CUMBOJIOM «MepeXoq B».

[Mpnmep — depeBO HEUCMPABHOCTEN, AEMOHCTPUPYIOLLEE PACCMOTPEeHMEe 00LWen NPNYNHBLI, N300paXKeHo Ha

pncyHkKe 2. CobbiTne B — cobbiTHe 00LWEeN NPpUYMNHbI, KOTOPOE aHaNnn3npyeTcs ganee B ApyromMm aepese HemcnpaB-
HocTen. CobbiTne D — oCcHOBHOe CcOObLITHeE.

Lo

PUCYHOK 2 — [pumep paccmoTpernus obLwen NnpuHmnHb|

lMpumeyanue— [Ina kaxdozo cobbimust A, B u m. 0. 6510k cobbimusi o/mKeH 8KIrodamb Cr1e0yroulyro
UHgOPpMaUUIO:

- KOO cobbimusi;

- 8epOoSIMHOCMb nosiesieHust (npu Heobxodumocmu);

- HauMeHO8aHue usu onucaHue cobbimus.

7.4.2 llpouenypa nocTpoeHUA AepeBa HeUCNpaBHOCTEU

PeayneTaThl aHanmMa3a HageXXHoCTU AOJKHbI ObITb AOKYMEHTaNbHO 0POpMIIEHBI TAKUM CNOCOOOM, YTOOLI
NP1 HeoBXoAMMOCTU Bblna obecnevyeHa BO3MOXHOCTL UX paCCMOTPEHUA U BHECEHUST HEODXOOUMBIX KOPPEKTU-
POBOK, OTpaXarLWux N3MEHEHUA B MpoeKkTe, pabodnx npoueaypax unu gna donee rmybokoro NoHUMMaHUA
dun3nkM otkasa. na atoro HecbxoaAMMO NPOBOAUTL CUCTEMATUYECKOE UccedoBaHUE KOHCTRYKLUUM CUCTEMBI.
[1on NpoBeaeHUN TakUx nccnegoBaHn HeObXoaAMMO nocneaoBaTernibHO UCMONb30BaTh ABE KOHLUEMUUAU: «HE-
nocpeacTBeHHast NpuYnHa» M KOCHOBHOW SN1EMEHTY.

[1pn Mcnonb3oBaHUK KOHUENLUWK «HenocpeacTBeEHHAs NpU4MHa» Heobxoanmo, YToObl aHanUTUK onpene-
NN HenocpeacTBeHHbIE HEOOXOAUMbIE U AOCTaTOYHbIE NPUYNHBI ANA MOABNEHUS BEPLUUHBI COBBLITUN, KOTOPLIE
He SIBNSI0TCS OCHOBHBLIMU NPUYMHaMU CODBITUA, HO SABNSIIOTCA HENOCPEACTBEHHBIMU NMPUYUHAMKA U MEXAH3-
MaMWn Ons nosgBieHnsa cobbITUS.

Takum obpasom, HenocpeacTBEHHbIE HEOOXOAMMBIE U AOCTATOYHEIE MPUYUHBI, 0OYCNOBMMBAIOLLNE MO-
ABMIEHNE BepLUMHBbI CODBLITUIN, Tenepb TPaKTYTCA Kak coObITUA, NpedllecTByoWME BbICLUEMY CODBLITUND, a
aHanuUTUK npoaonKaeT onpedenaTh y>Ke Ans Takux cobbiTUM HENoCcpeacTBEHHbIE HEODXoOAUMbIE N OOCTaTOu-
Hble MPUYKNHBIL.

Takmm 06paso|v|, dHalIMTUK AOCTUTaEeT HWKHETO YPOBHA AepeEBa HEI/ICI'IpElBHOCTeﬁ, nepemMellad BHMMaHNE
OT MeEXaHU3Ma K pexiMmaM 1 HeENpepbIBHO I'IpI/IGJ'II/I)I{aFICI: K ©onee BbICOKOW paapemarou_lel?'l CMOCODOHOCTI

MEXaHN3Ma U PEXNMOB, [TOKa HE 6Y£I,ET AOOCTUTHYT MNpeiersl paapemarou_\eﬁ CMOCODHOCTU AepeBa HeI/ICI'IpaBHOCTEI:;I.
5
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CTporoe cobntogeHne KoHUENLUNN «HenocpeacTBeHHas NpuunHa» sIBNAETCs rapaHTUen Toro, YTo pexu-
Mbl HEUCMNPABHOCTEN He ByayT NponyLleHbl.

KoHUEeNUUo «OCHOBHOW 3MEMEHT» UCNONL3YIOT AN coXpaHeHUs YCUMMA aHanuTuka no nocTPOeHUo
CXeMbl AepeBa HeucnpaBHocTen. B 3ToOM cnydyae 0CHOBHOW aN1eMeHT 0bpabaTthiBaloT Kak eAUHUYHBIN 3NEMEHT
NN KOMMNOHEHT UNU paccMaTpuBaroT OTAENBHO.

[lna TOoro 4tobbl ANEMEHT paccMaTpuBarcs Kak «OCHOBHOW», HEOBXOOMMO M OOCTAaTOYHO, YTOOLI OH
COOTBETCTBOBaN cneayrwmnMm TpedboBaHUAM:

- (PYHKUMOHalbHbIE U PU3NYECKUE rPaHULbl 3neMeHTa ACIMKHBbI ObITb YETKO onpeaeneHsbi;

- paboTa aneMeHTa He goJkHa 3aBUceTb OT PYHKLUUA noaaepXku. B npoTUBHOM crniydae Bce cobbITus,
MMeroLLIME OTHOLLEHWE K 3JIEMEHTY, A0/MKHBI ObITh NpeAcTaBeHbl B CXeMe AepeBa HEUCTPaBHOCTEN KNanaHoM,
oTMedeHHbIM 3HakoM WUIIN, y koToporo oguvH BXo4 NpeacTaBnsieT OTKas aNemMeHTa, a apyrue Bxodbl —
HEBO3MOXHOCTE BLINOJIHEHUA COOTBETCTBYOLUX PYHKUUU NOAOEPXKKNA;

- OTCYTCTBYIOT COOBLITUA, CBA3aHHbLIE C 3J1EMEHTOM, KOTOPbIM NOSABNAETCA B APYroM 4acTu OepeBa
HencnpaBHOCTEN.

7.4.3 XapaKTepuUCTUKN HEUCNnpaBHOCTEU

AHanNUTUK AoMKEH BHUMATENBHO N3YHNTb MNMPHUYAUHBI OTKa30B 3J1IEMEHTA, ocobeHHO AN KaTEFOpMH HE3a-
BUCUMbIX N 3aBUCUMbIX OTKa30B, ClieyroLllnX 3a HeE3aBNCUMMbIMIA N 3aBUCAMBIMIA HEUCTTPaBHOCTAMNA.

npl/l npoBeaEHNI I(J'IEICCI/IdDI/II(ElLI,MM OTKa3a A0 MKHbI ObITE PaCCMOTPERDI paGoqme N BHELLUHWE HallPpAXEHINA
B CPpaBHEHNN C MaKCUUMallbHbIMIA HANPAXEHUNAMUWU, AJ1A KOTOPLIX 3JIEMEHT MNMpeiHa3Ha4YeEH.

7.5 AHanus gepeBa HeUCcnpaBHOCTEW

OCHOBHbIEe Uenn Norm4yeckoro (KEI‘-IECTBEHHOFO) A YHACTIEHHOIO (KOJ'II/I‘-IECTBEHHOFO) dHaJ1n3a CMCTEMBI.

- MgeHTUpUKauna cobbITU, KOTOPLIE MOryT HenocpeACTBEHHO BhbI3aBaTb HEUCMNPABHOCTbL CUCTEMLI, U
OLleHKa BEepPOATHOCTU TakKnX COOLITUN;

- OLEHKa 0TKa3oyCTOMYUBOCTU CUCTEMBI (CNOCODHOCTL CUCTEMBI PYHKLMOHUPOBATL daXKe Mocre Toro,
Kak NPOU30LLIIO YKasaHHOEe KONMMYECTBO HeEUCNpaBHOCTEN DoNnee HU3KOro YPOBHA UM cODLITUN, CNOCODCTBYIO-
LLIMX NOABNEHUIO HEUCNPABHOCTU CUCTEMBI);

- NpoOBepKa He3aBUCUMOCT HEUCNPaBHOCTEN CUCTEM, NOACUCTEM UM KOMMOHEHTOB;

- oLleHKa AaHHbIX Ans onpeaeneHns MecTta pacnofioKeHUS KPUTUYECKUNX KOMMOHEHTOB U HEUCMPAaBHbIX
MEXAHU3MOB;

- nageHTUdUKaLms ycTpoUCTB ANarHoCTUKA HEUCNPAaBHOCTEN, BXOAOB A5l PEMOHTA U 00CNY>XKMBaHUA, U T. 4.

OueHKa 0TKa3oyCcTOM4YMBOCTU CUCTEMBI BKIHOYAET onpeaeneHne cteneHn n3dbITOYHOCTU B CUCTEME U
MNPOBEPKY TOro, YTO N3DOLITOYHOCTL HE CHMXKaeTCcAa Nod BO3AeUCTBUEM ODLLMX cODLITUA (0OLMX NMPUYUH CODBI-
TUA). XOTHA rMaBHas 4YacTb OLEHKM OTKa30yCTOMYMBOCTU He TpebyeT MCNoNb30oBaHUA YACNOBLIX AaHHbIX, OHU
HeobXoauUMbI AN OLEHKN HanMbonee BEPOATHLIX KOMOUHaL N COOLITU, Bbi3blBAOLLMX HEUCTPABHOCTL CUCTEMBI.

7.5.1 INlornyeckun aHanus

Norundecknn aHanna NPoBOAAT TpeMda OCHOBHLIMUA MeTodaMu. UccneaoBaHmem, byneson peaykumen u
onpeaeneHneM MMHUManbHbIX BbIPe30K CODLITUN.

7.5.1.1 UccneaoosaHue

NccneaoBaHue BKIMovaeT 0030p CTPYKTYPLI AepeBa HeucrnpaBHOCTEN, MOAEHTUdUKAL IO 0DLLNUX CODLITUN
N MOUCK HE3ABUCUMBIX BETBEWU. OTOT MeTod obecneymBaeT aHanMTuka BaXKHOW UHGOpMaLUeN, KoTopas B
HEKOTOPLIX CNy4YasiX Mo3BONAET OTKa3aThCs OT AaNbHeENLWUX UccneaoBaHUA. Bo Bcex gpyrnx crniyqyasax npoBoaaT
nccneaoBaHusa Anga rnpUuHATUA NpaBUbBHOIO pelleHnua o Tune U rnybuHe ganbHeUWwnx nccnegosaHna. Heno-
CpedCTBEHHOE BU3yanbHOEe UccregoBaHUe rpadmnyeckoro n3obpaxeHus aepeBa BO3IMOXHO TOMNbLKO AN Ma-
NeHbKNX aepeBbeB, He NnpeBbilaWnX npndnmnantensHo 70 cobbiTun. NccneaoBaHe OONbLUUMX JEPEBLEB,
ABNAIOLLNXCS pe3yNbTaToM aHarnusa peanbHO CYLECTBYIOLWMX CUCTEM, TPeDyeT COOTBETCTBYIOLLETO KOMMbHO-
TEPHOro MHCTPYMEHTAapUs, HO B LIENTOM Noaxod OCTaeTCHa TEM XKe CaMbIM.

NccnegoBaHne HavyuMHaroT ¢ 0b30pa CTPYKTYPLI AepeBa HeucnpaBHocTeW. Bce cobuiTus, KoTopble cBsi3a-
Hbl C BEPLUMHOW CODBLITUM Yepe3 HenpepbiBHYIO Uenodky knanaHoB UITA, asnaiotcsa cobbITUSMU, KOTOpbIE
BbI3bIBAKOT BePLUMHY cobbITUN. [1ToaToMy, ecnn gepeBo HEUCNPABHOCTEN COCTOUT TONMbLKO U3 kKnanaHos UJ1TA,
OansHenWwnn aHanna He TpebyeTcd. Ecnu gepeBo HEUCNPaBHOCTEW BKOYAET Apyrve TUMNbl KnanaHoB, TO
aHanuampyemaa cuctema npegcraBnsieTr cobon HeKoTopbi BUA U3DLITOYHOCTU UKW gPYTKMX OCODEHHOCTEN
npeaoTBpalleHnst HEUCTNPaBHOCTEN, peanuaalnm KOTopbIX MOTyT NoMellaTh obLne Npu4Hbl cobbITUU. Mccne-
OoBaHMe AOIMKHO WAeHTUPUUMPpOBATL oOOLME MPpUYUHBI CODBLITUA, HO He OOJHKHO npeanonaratb, 4YTo WX
NPUCYTCTBUE ABNAeTCs ONnaronpudaTHbIM. Takue 3aknoyeHUa MOryT ObiTb caenaHbl TONbLKO Nocne MOMHOro
aHanusa gepeBa HeUCNPaBHOCTEW C UCMOMNbL30BaHMEM DyNeBoU peayKuu1 Unm onpegeneHna MMHUManbHbIX
BbIpe30K coDLITUA. CyLLEeCTBEHHYIO TPYOHOCTL COCTaBNsET ObICTpOoE yBeNndyeHne obbemMa aHanmsa ¢ poCTOM

6
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pasMepoB AepeBa HeucnpaBHOCTEN. AHaNN3 AepeBa HEUCNPABHOCTEN NO3BOMAET BblAeNSATbL HE3ABUCUMBIE
BETBU AepeBa HEUCMNPABHOCTEN, KOTOPLIE MOTYT UCCNeaoBaThCs OTAENBHO.

7.5.1.2 byneBa peaykuus

byneBy pegykuuio NpUMeHsAOT ONS OUEeHKU BO3OeUCTBUA ODLLKMX cODLITUM AepeBa HEUCNpaBHOCTEW
(MOEHTUYHBIX CODBLITUI, BCTPEeYaloLMXCs B pa3nUYHbIX BETBSAX), Korga MecToHaxoXaeHe BepLUnHbI CODLITUA
He 3aBUCUT OT BPEMEHU MU nocneaoBaTenbHOCTU cobbiTUN. byneBy pedykuuo NpoBOOAT MYTEM pelUeHUs
OyneBbIX YpaBHEHUU AN AepeBa HeUCnpaBHOCTEN.

7.5.1.3 MeToabl MUHUMaNbHbLIX BbIPE30K CODLITUN

CyllecTBYeT HECKOMBKO MeToAoB onpeaeneHna MUHUManbHbIX Bbipe3oK CODLITUN, HO UX MPUMEHEHNE K
OoNbLUMM AepeBLAM MOXET ObITh A4OCTATOYHO CNOXHBLIM. PekoMeHayeTcs UCNoNb30BaTh COOTBETCTBYOLME
KOMMbOTEPHbIE NPOrpaMMBbI.

Habop Bblpe3ok — rpynna cobbiTUA, KOTOPbIE NPU COBMECTHOM MOABMNEHUM MOTYT Bbi3BaTb NOSIBNIEHNE
BepPLUAHBbI COOLITUA. MUHMMaNbLHBIM HADOP BLIPE3OK — HaUMeHbLUasa rpynna cobbITUKU, B KOTOPOW ANSA NosABe-
HSA BEPLLUUHBI CODBLITU BCe CODBITUA A0JIKHBI NPOU3OUTU B HaANeXxallen nocrnegoBaTtensHocTU. Ecnun nroboe
M3 cobbITUN B MUHUMAaNLHOM Habope BbIPE3OK HE MPOUCXOAUT, STO NMpeaoTBpallaceT NosBleHNe BePLUUHDI
cobbITUN. Ecnn cobbITUA NPoUCXoaaT B Haanexalleun nocneaoBaTtefibHOCTA, TO paclUMpaeTcs onpeaeneHmne
MUHUManbHbIX HABOPOB BbIPE30OK ANA AepeBa HEUCTPAaBHOCTEN, 3aBUCSLLIX OT NOCe40BaTENIbHOCTU COOBITUN.
B 3TuUX cnydYyaax MMHMManbHbIA HAOOoP BhIPE3OK onpeaendeT rpynny cobbiTUK, NOoTEHUManbLHO obecneynBaro-
LLIYIO nosaBneHne BepLlUnHbl cobbITUN. Bo3aencTBue nocneaoBaTeNbHOCTU COOLITUN B 3TOWU rpynne MoXeT ObiTb
NnpoaHann3npoBaHo ¢ NPUMeHEeHNEM anarpaMmmel YCTaAHOBIEHHBIX NepexoaoB, KoTopas B HacToALeM cTaHaap-
Te He paccMaTpuBaeTCs.

7.5.2 YncneHHbIN aHaANU3

Llenb yncneHHoro aHannsa cocTouUT B TOM, YTODLI 0becneyYnTb KONMUMYECTBEHHYHO OLEHKY BEPOATHOCTU
NosIBNeHNA BepLUAHBI CODLITUN UNU BbIODpaHHOro Habopa codbbITUN. YCNeHHbIN aHann3 NPUMEHSIOT Takke Kak
OOMNONHeHUe K nornyeckomy aHanumay. Ans YnucneHHoM oLUeHKU gepeBa HeucrnpaBHOCTEN HEODXOAUMBI COOT-
BETCTBYIOLLME BEPOATHOCTHLIE AaHHbIe. [Ana onpegeneHunst KoNM4eCcTBEHHLIX 3HA4YE€HU MOTYT UCNOMbL30BaTLCH
OaHHbIe HaOEXXHOCTU, NMPOrHo3npoBaHNUA TEXHUYECKOTO COCTOAHUA, UCMbITAHUIA U 3KCNTyaTalun.

7.5.3 lNlpuMepbl ncnonbL3oBaHUA byneBoOU anredpbl

7.5.3.1 l'NpumMmeHeHNe byneBon anredpbl K aHanu3y gepesa HEUCNPaBHOCTEN

B AepeBbAX HeUcnpaBHOCTEN, KOTOpble cOCTOAT Tonbko U3 knanaHos U, UJT n HE, nmeetca BzanMHo-
OAHO3Ha4YHOE COOTBETCTBME MeXAY BhblipaXKeHneM 0yneBon anredpbl U cMMBONaMU gepeBa HEUCTNPaBHOCTEN.

CunmBon gepeBa

HEUCNPABHOCTEN i anaetca  knananom W, koTopbin  npeacrasnser  cobown
| 06beanHeHune Bxoasawmx cobeitnn. Knanaxd I akenBanenTeH bynesy

CUMBONY «+».

\Y
EN

aBnseTcsa knanaHom W, koTopbin npeacrtasnsetr cobon nepece4veHue
BXOAAWMX CODbITUW, NPUNOXEHHbIX K KnanaHy. KnanaH W skBuBa-

NeHTeH ByneBy CUMBONY « - ».

CunmBon gepeBa
HEUCTPABHOCTEN

Cumeonel I n N gna 6yneson anredpbl MOTyT ObITh BblpaXkeHbl APYrMMU CUMBOJ1aMU, COOTBETCTBYIHO-
LLIUMWN UCMONb3YEMBIM A3bIKaM KOMMbLIOTEPHLIX NporpamMMm. B aTomMm cnydae Heobxoaumo cobnogaTtb JNTOrnKy
CMMBOJIOB.

[1na nepeBa HencnpaBHOCTEN, NpeacTaBNeHHOro Ha pUCyHKe 1, MOXKHO 3anucaTh criegytoLlne normdyeckme
BblpaXkeHUA:

C=D+E
A=B.-C=B-(D+ E).

an/IIVIEHFIFI ﬂMCTpMGYTI/IBHbIIZ 3aKOH, MNoJiydaeM BblpaxKeHNe.
A=B-D+B E

7.5.3.2 l'NpumMeHeHne byneBon anredbpbl K MUHUMaIbHBIM Bblpe3kaMm
BhipakeHne Ans BeplUnHbl CODLITUI MOXKET ObIThb 3anMcaHo B TEpMUHAX KOHEYHOTO Ynucna MUHUManbHbIX

BbIPE30OK p, KOTOPbLIE ABJIAKOTCAH YHAKAJIbHBIMIA OJ14 3TOW BEPLUANRHbI CODbITUN.
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Obuwaga gpopmyna gnga onucaHusa BepllHbI CODLITUI

roe T'— BepllnHa coObITUN;

%— MUHMaJlbHBIE BbIPE3KA, KaXAadA U3 KOTOPbIX COCTOUT 3 KOMOUHaL K onpeaesieHHblX KOMIMNOHEHTOB
HEMCI’IDEIBI—OCTGI?I. OO MUHUMATBbHBIA Ha6op Bblpe30K MO>XHO 3allMCalb B BMAE BbIPpaXEHINHA

M=X X ... X X

l Co

rae X; — OCHOBHOe cobbITWE AepeBa,

¢ — KOJIMYECTBO OCHOBHBLIX CODLITUN B MUHUMAarIbHOW Bbipe3ke M.
PaccMoTpuM gepeBo HeUcnpaBHOCTEN, N3obpakeHHoe Ha pucyHke 1. MMHUManbHble HabOopLl BbIPE30K

ONs1 BepLWNHBI cCOOLITUA B sTOM cnydae — B - Du B - E

8 WNpeHTudomkauma n MapKupoBKa

Kaxkgoe cobbITUE B AepeBe HeEUCMPpaBHOCTEN AOJIKHO ObITh MAEHTUPULIMPpOBaHO. CODLITUA OOTKHBI ObITh
MapKUPOoBaHbI Tak, YTOObI CChINTIKU U3 AepeBa HEUCTIPABHOCTEN K COOTBETCTBYIOLLIEN NPOEKTHON AOKYMEHTAaL NN
N 0bpaTHO ObIN NOHATHBI U NETKOBLINOTHUMBI.

BeplunHa cobbiTU AepeBa HEUCNPABHOCTEN ABMAETCH HeXXenaTeNbHbIM CODLITUEM, KOTOPOE ABMNAETCS
NepBUYHOU MPUYUHON ANA NPoBedeHUs aHanuia gepeBa HeucnpasHocTen. HeobxogumMo OTMETUTL, UTO Y
KaXKOoro gepeBa HEUCNPABHOCTEN MOXET ObITb TOJIBKO €AUHCTBEHHAA BepLUMHA CODLITUN.

Ecnn Heckonbko cobbITUA B AepeBe HEUCNPABHOCTEWN OTHOCATCH K pa3nMMYHbIM peXnmMmam oTKasa oaHoro
N TOTO XKe 3MEMEHTA, TO Takne cobbITUSA A0JKHBI ObITb MapKMpoBaHbl Tak, YTODbl MX MOXXHO OBbINO pasnuyarth,
HO AOJTKHO ObITb SICHO, YTO 3TO — rpynna cobbITUN, CBA3AHHLIX C OAHUM U TEM Xe 3JIEMEHTOM.

Ecnn KoHKpeTHOE cobbITUE, HANpUMepP HECNOCODHOCTL cneLndONYeCcKoro KnanaHa 3akpblBaTbCcsl, UMEETCS
B HECKONbKUX MecTax gepeBa WM B HECKONBKUX AepeBbiX, TO TakMe MecTa AOJPKHblI UMeTb OAUHAaKOBYHO
MapKUpoBKY. OOHaKo coObITUA, KOTOPpLIe ABMAKTCA NOACOHLIMU, HO BKMOYalOT pasfnuyHble 3NeMEeHThI, He
OOMKHBbI ObITb OANMHAKOBO MOEHTUMDPULNPOBAHI.

TUNMYHBIA KOO coOLITUA OOMMKEeH codepXaTb UHopMauuio, Kacarwlycsa naeHTUdukaLum cUCTEMBI,
naeHTUPUKaLMUN SNEMEHTa U peXiMMa OTKasa.

[lepeBO HeUCNpaBHOCTEN ABNSIETCA AMarpaMMoin, B KOTOPOW CODBITUS CBA3aHbI NTOMTMYECKMMU KNanaHamu.
Kaxkabin KJf1anaH nMeeT oaHO coObITUE BbIXOoAa, HO OAHO UK Doree BXOAHbIX CODbITUNA.

BxoaHble cobbITUSA yKasbiBalOT BO3MOXHbIE MPUYNHBI U YCIOBUA ONA coObITUA Bbixoaa. OgHako Takas
CBA3b He 0bA3aTenbHO onpedenseT nocnegoBaTebHble BO BpEMEHU OTHOLLIEHUA MeXay CODLITUAMMN.

B ocHOBHOM AepeBe HeucnpaBHocTen ncnonbaytoT knanaHel N, UINMMTM n HE. OgHako npun aHanmnae crnoXHbIX
CUCTEM MOTYT noTpeboBaTbCA AONONMHUTENBLHBLIE CUMBOMNLI ANA KNanaHoB, YTO NO3BONSET A0OUTLCA MaKCU-
MaribHOW NPOCTOThI AepeBa HeEUCMPaBHOCTEN U obecnevnTb ero Yyntaemoctb. O4YeHb BaXKHO Oonpeaennth U
3adoMKcupoBaTb UCNOSIb3YEMbIE CUMBOJSILI, KOTOPbLIE AOIMKHEI 0becnevynBaTb OQHO3HAYHOE U HENPOTUBOPEY -
BOE UX NMPUMEHEHNE NP aHaNIM3e KOHKPETHOro AepeBa HEUCNPaBHOCTEN. 3TO OCODEHHO BaXKHO, eCli aHannsa
NPoBOASAT aBTOMaTU3NPOBAHHBIMW METO4aMMN.

[1pn pa3paboTke gepeBa HEUCNPABHOCTEWN aHANUTUK OOJIKEH MCNONMb30OBAaThL COOTBETCTBYIOLLYHO CUMBO-
NUKY 1 ngeHTugunkayunto, YTobbl ObINO SAICHO, YTO:

- cODbITME NN BETBb CODLITUN UCMOMNL3YIOTCA B APYIrOM MecTe AepeBa HEUCTIPAaBHOCTEWN;

- n3o0bpaeHHad YacTb gepeBa BKIIHOYAET CODLITUA, UCMONb3yeMbIE TakXke B ApYron YacTu gepeBa;

- coDbITMe 0bLEeN NPUYKUHLI, OTpaXKeHHOe B OHOM YacTW aHanus3a, aanee uccriegyeTtcs B APYroMm MecTe.

ITO HeOOXoOMMO OANd rpadUy4eckoro npeacraBreHna gepeBa HEUCNPaBHOCTEMN.

9 OTtuerT

OT4yeT 00 aHanu3e gepeBa HeUCNPaBHOCTEN OOJMKEH BKMHOYaTh, Kak MUHUMYM, NepedyncreHHble Hke
OCHOBHbI€ NYHKTbl. OTYET MOXET BKIMHOYaTh HeobXoaAMMYIO ACNONTHUTENbHYO UHopMauuo. PopMa oT4eTa B
HacTodAlWeM cTaHaapTe He ycTaHaBMBaETCA.

OCHOBHbIe MYHKTbI OTYEeTAa:

- Lenb 1 obnactb NPUMEHEHUS;

- OMNMUcaHne CUCTEMBI:

a) onucaHue NnpoekKTa,
b) YHKUMOHUPOBAHUE CUCTEMBI,



FOCT P 51901.13—2005

C) noapobHble onpeaeneHna rpaHunl, CUCTEMBI;
- NpPeanonoXeHUs:
a) NpeanonoXeHus, NCNOJIb30BaHHLIE B NPOEKTE CUCTEMBDI,
b) npeanonoXxeHua, ceasaHHble ¢ paboTon, obCnyXMBaHUEM, UCTIBITAHUAMKU U KOHTROIEM,
C) MoAernbHble NpednoioXKeHUa 3agad aHanmsaa HageXXHoCTU U 3pPEKTUBHOCTU;
- onpegeneHne oTkasa CUCTEMbI U ero KpUTEpUEB;
- aHanus gepesBa HeUCNPaBHOCTEWN:
a) aHanua,
b) AaHHbIE,
C) UCNoNb3yeMble CUMBOIDI;
- pe3ynbTaThl U 3aKMHOYeHUs.
[ononHuUTenbHble cBegeHUd, KoTopble MOryT ObiTh BKITHOYEHEI B OTYET:
- Tpaduyeckne n3oopaxeHnd, CXeMbl, YHepPTEXN;
- KpaTkoe onucaHue JaHHbIX HageXXHOCTU U PEMOHTOMNPUroAHOCTU U UX UCTOYHNKOB;
- onucaHuWe pgepeBa HeUCNpPaBHOCTEW B 4YUTAEMOW KOMMbLIOTEPHOU dhopme (ANA aHanms3a CNOXHbIX
CUCTEM).

[MpunoxeHne A

(obsi3aTenbHoOE)
CuMBoOnbI
Tadbnnua A.1
ﬂpeﬂns:;zginwbm HonyctmumMmbin CUMBOST OyHKUNA OnucaHne

KnanaH /1 CobbiTne npoucxoauTt, ecnv BCe BXOAHble
cobbITMA NponcxoaaT OAHOBPEMEHHO

KnanaH «WCKIo- CobbiTne nponcxoauT, eCrnv NPONCXoanT OQHO
untensHoe NITN»  |n3 BXxoaHbIX cobbiTu (MCNOMb3yeTcs OObIMHO C
ABYMSI BXOAHBIMW CODBITUSIMN)

KnanaH HE CobbiTue npeacrasnsieT cobon COCTOSIHME,
KOTOpPOE SIBNSIETCH UHBEPCUEWN COCTOSIHUSA, Ornpe-

Knanan AJ1A CobbiTe npouncxoauT, €cnv MNpPoUCXoauT
I > 1 D noboe 13 BXOAHbIX CODbITUMA (NN OAHO, UIMMKN B
nobon kombuHaunm)

OENeHHOro BXoAHbIM cobbiTnem (cobbiTne, npo-
TUBOMONOXHOE BXOAHOMY CODbLITUIO)

I
I
|
I
I
|
I
|

— KnanaH CobbiTe npoucxoauT, ecnn npoucxoauT

SAIPEWLEHWNA BXOAHOE cobbiTne, NpuUnoXeHHoe crnpaBa, B TO

BpeMsl Kak cobbiTue, yKasaHHOE BHYTPU CUMBONA

N POPMUPYIOLLLEE YCITOBUA, BbIMNOJIHAETCA. Ecnn

YCINOBWE BbI3BAHO MOSIBNEHNEM APYroro cobbiTus,
knanaH 3AINPEWEHNA nogpasymeBaeT cnHXpo-
HU3auuo coObITUIA
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OkoHyaHue mabnuubi A. 1

[TpeanovTuTEnbHbBIN

CMBOIJT

HonycTMbIn CUMBOJT

OyHKUMA

OnucaHue

min

N3ObITOYHAA
CTPYKTYpa

CobbiTe nponcxoguT, ecrin NpoucxoamT Mo
KpauHen Mmepe m u3 N BXOAHbIX CODbITUN

I~

KnanaH (obwas
dhopma)

ObWwunn CUMMBON KrnanaHa, PyHKUUS KOTOPOro
YKa3bIBAETCH BHYTPU CMMBONA

Enok
CODObITUS

ornncaHnA

HassaHue nnu onncaHne cobbitus, Koa cobbl-
TUSE U BEPOATHOCTU NOSIBNEHUS (NPU HEOBXOaW-
MOCTM) AOMKHbI ObITb YKa3aHbl BHYTPU CUMBONA

OCHOBHOE CcODblI-
THe

CobbiTne, KoTopoe He MOXeT bbiTb noapasae-
NEeHO Ha cocTaBnsArLWmMe codbITUS

HepaspaboTat-
HOE CODbITHE

CobbiTne, ganbHenwas paspaboTka KOTOporo
He Oblna npoBegeHa (OObIMHO NOTOMY, YTO 3TO
npeanonaranocb HeuenecoobpasHbiM)

AHaNN3NpoBaH-
HOE B APYromM MecTe
cobbiTne

CobbiTne, KoTOopoe paspaboTaHo B ApPYyrom
nepeBe HEUCTPAaBHOCTEN

[Tom

CobbiTHe, KOTOpoe
npoun3ongetr obsasaTenbHO

Nnpon3oLwso I

i
il
.
AO
—>
—O>
<
—

Hynesoe cobbl-
Tme

CobbiTne, KOTOPOE HE MOXET NPOU3OUTU

—

«[lepexoa B»

CobbiTne, onpegeneHHoe B APYroMm MeCTe
nepeBa HEUCNPAaBHOCTEN

N

«[lepexoq na»

CobbiTne, nepexogsilee M3 gpyroro Mecrta
nepeBa HEUCNPAaBHOCTEN

10
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