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MNpeancnoBue

3apaun, OCHOBHbIE NPUHLMMEI U NpaBuna nNposeaeHna paboT Mo rocyAapCTBEHHOW cTaHAapTU3aLun B
Poccuiickoir degepauuu yctaHoeneHsl FTOCT P 1.0—92 «[ocyaapcTBeHHasi cucteMa ctaHaapTusauum Poc-
cuickorn ®eaepauun. OcHoBHble nonoxeHua» u FOCT P 1.2—92 «lMocyaapcTBeHHas cuctema ctaHaapTuaa-
umu Poccuiickon ®egepaumu. Mopsigok pa3paboTkn rocyaapcTBEHHbIX CTaHAAPTOB»

CBeaeHus o cTaHaapTe

1 NMOAIrOTOBJIEH HayuyHo-uccnegoBatensCkMm LEHTPOM KOHTPOSI U AMAarHOCTUKU TEXHUYECKUX CUC-
TEM» Ha OCHOBe COBCTBEHHOMO ayTEeHTUYHOrO NepesoAa ctaHAapTa, ykasaHHOro B MyHKTe 4

2 BHECEH HayuHo-TexHuueckuM ynpasneHuem MocctaHgapta Poccum

3 YTBEPXXOEH W BBEAEH B JEUCTBUE Mpukasom depepansHOro areHTCTsa no TEXHUYECKOMY
perynvposaHuio u MmeTporiorum ot 31 maa 2005 r. Ne 110-cT

4 Hacrtosiwmii ctaHgapT siBAsieTCA MoaMULMPOBaHHbLIM NO OTHOLLEHUIO K MEXAYHAapOAHOMY CTaHA4apTy
M3K 61025:1990 «AHanu3 gepesa HeucnpasHocTen (FTA)» (IEC 61025:1990 «Fault Tree Analysis (FTA)»)
nyTemM BHECEHUSI TEXHUYECKUX OTKIOHEHUA, 06bACHEHWE KOTOPLIX NMpPUBEAEHO BO BBEAEHUM K HacTosLemy
cTaHaapTy.

HaumeHoBaHWe HacTosLwero ctaHgapTa USMEHEeHO OTHOCUTENbHO HaMMEHOBaHWS yKa3aHHOro MexayHa-
poaHoro ctaHgapTa Ans npusegeHus B cootseTcTeue ¢ MOCT 1.5 (nogpasgen 3.6).

M3ameHeHus1, BBeA€HHbIE B HAaCTOALWMIA CTaHAAPT NO OTHOLWEHWIO K MeXayHapogHOMY cTaHAapTy, oby-
CroBrneHbl He0GXOAUMOCTLIO Hanbonee NOAHOTO AOCTUXKEHNS LeNei HauuMoHanbHOW cTaHAapTU3auum

5 BBE[EH BINEPBbIE

WHgbopmayus ob usmeHeHUSsIX K Hacmosiemy cmaxoapmy rybnukyemcs e ykasamene «HauyuoHarnbHble
cmaHOapmbly, @ mekcm UsMeHeHUl — 8 UHGhOpMAaULUOHHbIX yKasamenax «HauuoHanbHble cmaHdapmbi». B
crlyyae riepecmMompa unu ommeHbl Hacmosilezo cmaHOapma coomsemcmesytowas uUHgopmayus bydem
onybnukosaHa 8 UHghopMalyUOHHOM ykalamene « HayuoHanbHble crmaHdapmbi»

HacToswumin CTaHaapT He MOXeT ObITb MOMHOCTBIO WM YaCTUYHO BocnpousseaeH, TUpaXKMpoBaH U
pacnpocTpaHeH B kKa4yecTBe O(bI/ILI,I/laJ'IbHOI'O nsgaHus 6es paspelleHna cbenepaanoro areHTcTBa No TexHn4ec-
KOMY perynmposaHuio U MeTporormm

© CTAHOAPTUH®OPM, 2005
© CTAHOAPTUH®OPM, 2008
MepeunspaHue (Mo COCTOAHMIO Ha CeHTAGPL 2008 r.)
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BBepeHune

AHanus gepesa HencrnpaBHOCTEN ABNAETCA OAHUM U3 METOAOB UAEHTUMDUKaLMM OMacHOCTen 1 oLeHN-
BaHusi pucka. OH npeacTaensieT coboli COBOKYMHOCTL NPUEMOB UAEHTUdMKALIMM ONACHOCTA U aHanu1aa 4acToT
HexxenaTterbHoro cobbITus. AHanus gepeBa HEUCTPaBHOCTEN NO3BOMSIET BbISIBUTL MyTU pearnusalim onacHoro
cobbITUs, 0QHaKO B NEpPBYI0 ovepedb aHanms AepeBa HEUCTIPaBHOCTEN UCTMONb3YETCH MPK OLLeHKe pucka Anis
onpeaeneHusi BEpOATHOCTEN UM YacTOT HeucnpaBHOCTEN 1 aBapui. ObLmne pekoMeHaaLMu No NPUMEHEHNIO
aHanusa gepesBa HeWCrpaBHOCTEN AN OLEHKM pucka U 0630p ApYrMx BO3MOXHBLIX METOAOB OLEHKN pucka
npusegeHsl B FOCT P 51901—2002 «YnpasneHne HaaexXHOCTbo. AHanm3 prcka TEXHONOMMYECKUX CUCTEMY.

B HacTosLeM cTaHOapTe MeToq aHanunsa gepeBa HeUCNpPaBHOCTEN N3MOXKEH MPUMEHUTENBHO K aHanmMay
HagexHocTU. ns aphekTMBHOro NCMoNbL30BaHNS 3TOro MeToda Heobxoanumo A0 ero NpuMeHeHust 3adonkeu-
poBaTh Lenb MeToaa, a Takke onpeaenutb, 6yaeT nv NnpUMEHATLCA MeTOA aHanusa gepesa HencrnpaBHoCcTen
WHAVBUAYAITLHO UMK B KOMBMHALMK € APYrUMU MeTOAaMN.

B oTnunyne oT NpMMeHsieMoro MexayHapoaHoro ctaHaapTa B HacTOALWMIA CTaHAapT He BKIKOYEHb! CChISKA
Ha MOK 60617-12:1983 «["'pacdmyeckme cumBonbl Ansa guarpamm. Yacts 12. SnemMeHTbl ABOUYHON NTOrMKNY,
KOTOpble HeLeriecoobpasHo NPUMEHATE B HaLOoHaNbHOM CTaHAapTe 13-3a OTCYTCTBUSA MPUHATOrO rapMOHU3MU-
poBaHHOIo HaLMoHaneHOro ctaHaapTa. B cooTBeTCTBUM € 3TUM U3MEHEHO cofiepKaHue pasaerna 3.
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(M3K 61025:1990)

HAUUWOHANBHBLIA CTAHOAPT POCCUMNCKOWU SGEOEPALMUMN

MeHeaXMeHT puUcka
AHANW3 OEPEBA HEUCNPABHOCTEN

Risk management.
Fault tree analysis

Oata BBegeHna — 2005—09—01

1 O6nacTb NpuUMeHeHus

HacToswwmin ctaHgapT ycTaHaeBnvMBaeT MeTo4 aHanusa AepeBa HEUCNPaBHOCTEN U COOQEPXKUT PYKOBOA-
CTBO MO ero npumMeHeHuno. MeTo aHanM3a aepesa HeUcnpaBHOCTEN BKITHOYaeT:

- onpenaerieHne OCHOBHEIX NMPUHLMMOB METOAS;

- BbINOMAHEHWEe HeOBGXOAUMBIX 3TarnoB aHanumsa;

- ngeHTUdUnKaLmMIo COOTBETCTBYIOWLMX NPeanonoXeHUn, COBbITUA U PEXUMOB HEUCTIPABHOCTEN;

- obecneyeHne BbINOHEHUS NOEHTUDUKALMOHHBIX NPaBU U CUMBOOB.

2 HopMaTuBHbIe CCbISIKU

B HacTosileM cTangapTe UCnonb3oBaHa HOPMAaTUBHASA CChiflka Ha crneayowmii cTaHgapT:

MOCT 27.002—89 HapgexHocTb B TexHuke. OCHOBHbIE NOHATUA. TepMuHbI U onpedeneHua (M3K
60050(191):1990 «MexayHapoaHbll aneKkTpoTexHUYeckuiA cnoeapb. MMasa 191. HagexHoCTb U kadyecTBO
obcnyxuarusiy, NEQ)

MpumeyaHune— [Npn NoNb30BAHNM HACTOALWMM CTaHAAPTOM LienecoobpasHo NPoBepUTL AEWCTBUE CCbINTOYHOTO
cTaHgapTa no ykasarenio «HaumoHanbHble cTaHgapThl», COCTAaBMNEHHOMY MO COCTOSIHMIO Ha 1 AIHBaps TeKyLlero roaa, 1 no
COOTBETCTBYIOWMUM UHAPOPMAaLMOHHLIM YKa3atensiMm, onybrnvkoBaHHbLIM B Tekywem rogy. Ecnu ccbinouHbiii craHaapt
3aMeHeH (M3MEHeH), TO MPKW NONb30BaHWK HACTOSILLMM CTaHAAPTOM CrielyeT PyKOBOACTBOBATLCA 3aMEHEHHBLIM (M3MEHEH-

HbIM) CTaH4apTOM. ECNU CCbINOYHBLIN CTaHAAPT OTMEHEH 663 3aMeHbl, TO MOMOXEHUe, B KOTOPOM [aHa CCbirika Ha Hero,
MPUMEHSIIOT B YACTU, He 3aTparMealowen 3Ty CCbIrky.

3 TepMuHbI M onpeneneHusi

B HacTosweM ctaHaapTe npuMeHeHbl TepMuHbl o MTOCT 27.002.

4 Cuvmsonsbl

Ana rpaduyeckoro NnpeacTasneHna Aepesa HencnpaBHOCTEN HeobxoauMo, YTOGLI CUMBONbI, UAEHTUDNK-
KaTopbl U METKM UCMONb30BaNIUCL HENPOTUMBOPEUMBLIM cliocobomM. MoapobHble Npasuna naeHTUdUKaLMM 1
MapKUpoBKW NpusedeHbl B pasgene 8 u npunoxerHun A.

5 OO6wwue nonoxeHuns

5.1 CrpyKkTypa AepeBa HeMcnpaBHOCTEMN

HepeBo HencnpasHoOCTel — opraHM3oBaHHoe rpaduyeckoe nNpeacTaBneHue yCnosuii unu apyrux dak-
TOPOB, Bbi3bIBAOLWMX HEXenaTenbHoe cobbiTUe, HasdbiBaemoe BeplunHol cobbiTuiA. MpeactasneHune npueoaaT
B hopmMe, KoTopas MOXeET ObIThb MOHATA, NpoaHaNM3upoBaHa U, No Mepe Heo6xoaMMOCTH, NepecTpoeHa Takum
o6pasom, 4To6bl 06nerynTb MaeHTUdUKaLUIo:

Usnanne opmumnanbHoe
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- (hakTopoB, BO3AEWACTBYIOLLMX HA HAAEXKHOCTb U XapakTepucTUKU 3PHDEKTUBHOCTU CUCTEMBI, HANpUMep
PEXMMOB HencnpaBHOCTEN KOMMOHEHTOB, OWWMBOK onepaTtopa, YCNoBUIA oKpyKatollein cpelbl, ownbok rnpo-
rpamMmmHoro obecneyeHus;

- MpOTMBOpPEYUBLIX TpeboBaHWM unu cneunduKkaLuin, KOTOpbIE MOTYT BAUSATL Ha HAAEXHOCTL U addek-
TUBHOCTb CUCTEMBI;

- 06wWmx cobbITUI, BO3AEACTBYIOLLMX Bonee Yem Ha oauH PYHKLMOHANBbHBIA KOMNOHEHT, KOTOPLIA MOXET
YMeHbLUUTL NperMyLLecTBa pe3epBUpOBaHUs.

AHanus gepeBa HeUCNPaBHOCTEN SIBMNSIETCS B OCHOBHOM AieAYKTUBHBIM (HUCXOASALMM) METOAOM aHanusa,
HaL,efleHHOro Ha ToYHoe ofpeaerieHne NPUYMHBL U KOMBUHALIMM NPUYUH, NPUBOASALLMX K BEPLUNHE COBLITUIA.
AHanus, rnasHelM 06pa3oM, Ka4eCTBEHHBIW, HO, B 3aBUCUMOCTM OT HEKOTOPbIX YCIOBUI, OH MOXET Takke bbiTh
KONMYECTBEHHBIM (CM. 7.5.2).

5.2 Llenu aHanusa

MMeeTcst HecKomNMbKO OCHOBaHWIA ANsl NPOBEAEHUs aHanusa Aepesa HeWcnpaBHOCTEW He3aBUCUMO OT
OpYrux unmn BMecTe ¢ ApYrMMn UccneaoBaHUSIMU HaAEXHOCTU. TakuMn OCHOBaHUAMU ABNAIOTCA:

- MAeHTUDUKALUS MPUYKMH UK KOMBUHALUKN NPUYKH, BeQyLUMX K BepLUNHE COBbITUIA;

- onpefeneHue COOTBETCTBUA YPOBHS HAAEXKHOCTU CUCTEMbI YCTaHOBMEHHBIM TpeboBaHUSIM;

- JeMOHCTpauusl TOro, YTo NpeanosIoKeHus1, caenaHHble B ApYrnx nccneaosaHusax oTHOCUTENbHO Hesa-
BMCUMOCTW CUCTEM U HEPENEBaHTHOCTU HEUCTIPABHOCTEN, He HapYLUEHbI;

- onpepgenexue ¢akTopos, koTopble Hanbornee CUMbLHO BAUSIIOT HA HAAEXHOCTb CUCTEMBI, U UBMEHEHWIA,
Heo6XoaANMbIX ANS YBENUUEHUA HaaEeXHOCTH;

- naeHTMdUKaLUa 06LWNX COOLITUIA UMK OBLLIMX NPUYMH HEUCTIPABHOCTEN.

5.3 OOBbeKTbl NpUMEHeHUR

,U,GDEBO HeVICﬂpaBHOCTeﬁ NCcNoNb3YT ANA aHanusa CrioXKHbIX CUCTEM, BKIOYAKOWUX HECKOJTLKO beHK-
LMOHanNbHO CBSA3aHHbIX UMW 3aBUCUMbIX MOACUCTEM, UTO OCOBEHHO ynOGHO B cny4aax, korga CUCTEMHBII NPOeKT
Tpe6yeT CoTpyaHM4YecTBa HECKONbKUX cneLnannanpoBaHHbIX rpynn NpoeKTUPOBLLUKOB. I'IpwmepaMM CUCTEM, K
KOTOpPbIM obbl4HO NpUMEHAIT aHanuni3 gepesa Hel/lCI'IpaBHOCTeI;I, SABNAIOTCA CTaHUMW Npou3BoACTBa ﬂ[]epHOﬁ
SHepriun, camMoneTbl, CUCTEMbI CBA3U, XUMUYECKUE U APYTrHe NPOMbILLUNEeHHbIe NpoLUecChl.

6 MMpuHUMNBLI aHanu3a

6.1 OOwue nonoxeHusa

MocTpoeHne OepeBa HeUCNpaBHOCTEN AOMKHO HAYUMHATLCA Ha CTaguu MPOEKTUPOBAHUA CUCTEMBI.
«PocT» oepeBa HeucnpaBHOCTEN IOIDKEH OTpaXaTb NPoABWKeHUe 3TanoB npoekTa. B peayneTaTe B npouecce
NpoeKkTUpoBaHus cucteMbl hopMupyetcst 6onee rny6okoe NOHUMaHUE PEXUMOB HeucnpasHOCTEN. AHanns
JepeBa HeucnpaBHOCTEN, MPOBOAUMEIN NapannensLHO ¢ NPOEKTUPOBAHUEM CUCTEMDI, NMO3BOMAET Ha PaHHUX
aTanax NpoeKTUpOBaHUS YYUTBIBATb U3MEHEHUE NPOeKTa CUCTEMBI, NOCKOSBbKY OCHOBHBIE PEXUMbI HEUCNPAaB-
HOCTel uaeHTUMUMpOoBaHbLL. YacTo UToroBoe AepeBo HeucnpaBHOCTeN ABNsieTCsl 4ocTaToqHO 6onbwum. B
3TOM cny4dae ero obpaboTky NnpoBoAAT Npu NoMowm komnbtoTepa. Ocoboe BHUMaHUe obpallaloT Ha To, YTo
cobbITUA AepeBa HEUCTNPABHOCTENW He orpaHUYeHbl UCKIIIYUTENbHO oWMbKaMu nporpaMMHoro obecneveHus
nnu annapaTHbIMK OLIMGKaMK, HO BKIIOYAIOT TakKe BCce YCNosus unu apyrne daktopsbl, KoTopble 06ycnoenu-
BalOT BEPLUMHY CODBBLITUIA ANl NPOEKTUPYEMON CUCTEMBI.

Mpoueaypa aHanusa gepeBa HEUCTIPABHOCTEN AOMKHA COCTOATL U3 CneayoLnxX 3Tanos:

- onpepaeneHue obnacTu aHanuaa;

- onpeaerneHye NpoekTa, pyHKLUA U ASACTBUA CUCTEMBI;

- onpeaerieHne BepLUMHbI COOLITUIA;

- KOHCTpyupoOBaHve AepeBa HeUMCnpaBHOCTEN;

- aHanus Jlorvku aepeBa HeUCNpaBHOCTEN;

- coCTaBleHUe OTYETOB O pe3yrbTaTax aHanuaa.

Mpu npoBeaeHUN KONMYECTBEHHOIO aHanNn3a gepesa HeucnpasHoCTeEN HeobxoamMmo onpeaennTb MeTo-
ANKY KONMUYECTBEHHOW OLIeHKW, BbibpaTb Heobxogumble AaHHble U ONpeaenuTb KOJIMYECTBEHHYIO OLEHKY
HaAEXHOCTMW.

6.2 Ctpykrypa cuctembl

Kaxpas cuctema gomkHa 6biTb onpedeneHa nytem onucaHua yHKUMM cUcTeMbl U naeHTUdUKaLmMm
CUCTEMHbLIX MHTepdelicoB. Takoe onpeaeneHne AoSMKHO BKNOYATL:

- ofnucaHue Liernen npoekTa;

- ONUCaHMWE rPaHUL, CUCTEMBI (JNIEKTPUYECKNE, MEXaHUYECKUE U onepauMoHHble uHTepdeiicel). Takue
rpaHnLbl hopMUPYIOTCA HA OCHOBE B3aMMOAENUCTBUA € APYTMMU cUCTeMaMi U AOSDKHBbI ObITb OnucaHbl NyTemM
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naeHTMdUKaLmmn cnevmdudeckux yHKLUA (HanpuMep, snekTponuTaHns) U YacTen (Hanpumep, npeaoxpaHu-
Tens), kotopble hopMUPYIOT UHTEPdDENCHI;

- onucaHne HU3NYECKON CTPYKTYPbI CUCTEMBI;

- ngeHTUdMKaLmo pabodmx pexxMmMoB BMeCTe € onuncaHuem paboTbl CUCTEMBI 1 OXKUOAEMON UNW NPpYeM-
nemol apdHeKTUBHOCTU CUCTEMBI B K&XKAOM paboveM pexume;

- ONUCaHWe YCMOBUWA OKpyXatoler cpedbl A4fA CUCTEMbl U acnekToB BO3AEWCTBUS YeSIOBEHECKOro
daktopan T. 4.

- CMUCOK NPUMEHSEMBIX JOKYMEHTOB, HanprMmep pUCYHKOB, crieumndukalnin, paboumx UHCTPYKLIMA, KOTO-
pble onuckiBatloT AeTanu obopyaosBaHust U paboTkl. MpodormKNTENbHOCTL BBIMOMHEHWS 3adayun, UHTepBan
BpeMeHU (NeproanyHOCTb) MeXay UCMbITaHUAMU, a Takke Bpemsi, Heobxoaumoe AN NpoBeAeHNs KOppeKTu-
PYIOLUMX OeNCTBUA, AOMKHbI 6biTb yCcTaHoBMNEHbl. KpoMe TOro, AoSKHbI 6bITb YCTAaHOBMEHBI HEOBXOAMMOE
obopyaoBaHve NoAAePKKN 1 3a4eACTBOBaHHbIA NepcoHan. [lofmkHa bblTb NprBeAeHa Takke ToYHas UHdop-
MaLuMsa OTHOCUTESNBHO NPeannMCcaHHOro AeNCTBUSA B TeMeHNe kaxaon cTaamn paboTbl CUCTEMDI.

B oononHeHue K BbIWEeYNOMAHYTOMY, pEKOMeHAYeTCsl NOAroTOBUTb CMMCOK CUMBOSIOB, UAEHTUdMKaLm-
OHHbIX MapKMPOBOK, YCIOBHBLIX 0603Ha4YeHW 1 hopmaTtos Ana dannos AaHHbIX Npy HeobxoaumocT obmeHa
Mexay KoMnboTepaMn gaHHbIMU O CTPYKTYPe AepeBa HeUCnpaBHOCTEN 1 ONMCaHUN CUCTEMDI.

6.3 PaccmaTpuBaeMble cOObITUSA

B nepeBo HeucnpaBHOCTEN OOMKHbI BKIHOYATLCA COOBbITUS, SIBASIOLLUMECS CMEACTBAEM BCEX MPUYMH.
Takue NprYMHbI 4OMKHbBI BKIOYATh pesynbTaThl BO3AENCTBIA BCEX YCIOBUIA OKpYXaloLwwer cpeabl Unu apyrux
YCNOBUIA, KOTOPbIE MOTYT BO3AENCTBOBATL Ha 3NIEMEHT, BKIo4as Te, NOsIBIIEHNe KOTOPbIX BO3MOXKHO B npoLiec-
ce paboTbl, faXKe ecrin OHW He NpedyCcMOTPeHbl B NPOEKTHOW cneLmndukaLmn.

Mpu HeoBXOOANMOCTM AepeBbsA HEUCMPaBHOCTEN AOMMKHBI YYUTLIBATL MNOCNEACTBUS OLUIMOOK M HETOYHOC-
Tell B nporpaMmMHoM obecrnevyeHun, BKIKOYas crny4vail, korga AepeBO HEWUCNPaBHOCTEW UCMonb3yeTcs Anst
KOHTPONSA COCTOSIHUA W YNpaBrieHUss CUCTEMOMN.

CobbITURA, KOTOPble aHaNUTUKA PacCMOTPENM U UCKIIOUUU U3 AanbHerWero aHannaa, AoMmkHbl 6biTb
3aperncTpupoBaHbl. Takne cobbiTUsI B UTOrOBOE AepeBO HEUCNPaBHOCTEN HE BKITIOYAIOT.

Ecnu gepeBo HencnpaBHOCTel BbISBISIET Npobnemy paboTocnocobHOCTU CUCTEMBI, BbI3BAHHYIO CyLLe-
cTBylowen owmnbkon, To cobbiTUe, onuckIBalOLWIee 3TY HEUCTPABHOCTbL, AOIMKHO ObITb BKNOYEHO B AEpeBO
HeuncnpaBHocTel. OHO AOMKHO GbITb OTMEYEHO kak cobbiTUe, KOTOPOe YiKe CylecTByeT. ITo HeobxoanMo Ans
TOro, 4TOGbl Y4ECTb BO3AENCTBME MHOMOKPaTHBIX OLLNMGOK.

6.4 Metogonorua aHanusa

PasBuTne gepesa HeMCNpaBHOCTEN HaYNMHAETCS € onpeaeneHus BepLnHbl COObITUIA. BepluvHa cobbiTuin
SIBMSIETCA CMEACTBUEM COOTBETCTBYHOLLMX BXOAHBLIX COOLITUN, NASHTUDULMPYIOWMX BO3MOXKHbIE NMPUYMHBI U
YCIOBUSI NOSIBIIEHNS BEPLUNHBI cOObITUIA. Kaxkaoe BxogHOe cobbITUE B CBOIO oMepeb MOXKET BbiTb BbIXOAHBLIM
cobbITnemM 6onee HA3KOro YPOBHSI.

Ecnu BbixogHoe cobbITve onpeaensieT HecrnocobHOCTb CUCTEMbBI UCMONHATEL HEKYLo OYHKLMIO, TO COOT-
BETCTBYHOLLMMUN BXOOAHBIMU COBBLITUAMM MOTYT GbITb HEUCNPABHOCTU 060PYAOBaHUS UK orpaHuyeHns adpdek-
TBHOCTU. Ecnn BbiIXogHOE cobbiTue onpedensieT HeucnpaBHOCTbL 06opyAoBaHUS, TO COOTBETCTBYIOLIMMMU
BXOAHbBIMM COBBLITUSIMU MOTYT BbITb HencnpaBHOCTM 06opyaoBaHUs, OLIMGKN yNpaBeHUs U HeXBAaTKU HeobXo-
OMMBIX PECYPCOB, €CIIN OHW He BKITHOYEHbI B AEPEBO HEUCNPABHOCTEN Kak YacTb orpaHnyeHuin aeKTMBHOCTH.

PassuTve oTAenbHON BeTBW JepeBa HeWCNpPaBHOCTEW 3akaHYMBaeTCsl Mocre TOoro, kKak AOCTUTHYTHI
cobbITUsI XOTs1 6bl OQHON 13 CriegyroLWNX rpynn:

- OCHOBHble COBbITUA — HesaBUCKMble COBLITUA, 41 KOTOPLIX NoAXoAsLIME ANIS UX ONUCAHUsI XapaKkTe-
PUCTUKM MOTyT BbITb onpeaeneHbl OTIIMYHBIMKU OT AepeBa HeucnpaBHocTen crnocobamu;

- cobbITWsA, KOTOPbIE He JOSKHBI padpabaThiBaTbCA Aanee Mo pelueHnio aHalTMTUKOB;

- cobbITuA, kKoTopble 6blnn unm 6yayT paccMoTpeHbl B AanbHeNLIeM B APYroM AepeBe HEUCTIPaBHOCTEN.
Ecnu cobbiTve UccnegoBaHo, OHO AOMKHO UMETh Ty Xe MAeHTUUKaLMIo, YTO U COOTBETCTRYIOLLEeE cobbiTue
B npegbiaylwemM JepeBe HeucnpaBHOCTEN Tak, 4Tobbl nocriegyolee aepeso acdekTuBHO dopMUpoBasno
npodoshkeHVe npeablayLuero.

7 MMpoueaypbl aHanu3sa

AHanus JdepeBa HeuCrpaBHOCTER MNpoBoAUTCA «laramuy». OnpegeneHHas MocnegoBaTeNbHOCTb
«LLUAroBy, BbINOMHAEMas 4N KOHKPETHOW CUCTEMBI, HE MOXET BbITh aHarorMyHa nocneaoBaTensHocTH, ycTa-
HOBIEHHOM ANs Apyro cuctemsl. Mpun UccnegosaHuM NoGOro Aepesa HencnpaBHOCTeN AOMKHbI BbITb NpoBe-
AeHbl criegytolime OCHOBHbIE «LUaruy.
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7.1 O6nacTb NpUMEHEeHUA aHanNu3a

Onpeaenexne obnacTtv NpUMEHEHUA OOMMKHO BKIOYATL OonpeaerieHne aHanmanpyemon Lenu, rmyouHel
aHanu3aa u 0CHOBHbIX NPEANOMOXEHNA. DTU NPEANONOXEHUA OOMMKHEI BKIOYATL NPeANoSioXeHNs, KacatoLmue-
€51 OXXnaaeMblx AeACTBUIA, YCNOBUIA 06CnyxunsaHns U aHeKTUBHOCTU CUCTEMbI NPU BCEX BO3MOXHBIX YCIOBUAX
ee UCMosb3oBaHusl.

7.2 OnucaHue cucTeMbl

[ns ycneluHoro aHanuaa gepesa HeucnpaBHOCTel HeobxoauMo AeTanbHoe 3HaHue cucTeMbl. OgHako
HEKOTOPBIE CUCTEMBI MOTYT BbITh CIULLIKOM CIIOXHbI, YTOObI GbITh MOMHOCTLIO NMOHATHIMU OAHWUM YeroBekoM. B
3TOM crlydae noslydeHne HeoBXoAUMBIX CreunanvaupoBaHHbIX 3HaHUN O cucTeMe AOMKHO BKMHYAaTLCA Kak
COOTBETCTBYHOLLMI 31IEMEHT aHanuaa aepesa HeucnpasHoCTEN.

7.3 UneHTudmkauus BeplunHbl cOOLITUN

BeplunHa cobblTuin ABNSETCA LEHTPOM NOSHOro aHanmnsa. BeplumHa cobbiTuil onpeaenseT Hadyano unn
Hanu4me onacHoro COCTOAHUA UMM HeCnocoBHOCTU cucTeMbl obecrnedmBaTh xenatensHyo addeKkTUBHOCTb.

BepLumHa cobbITWI AomMKHA onpeaensiTeCs No BOSMOXHOCTA B USMEPUMBIX eANHULIAX XapaKTepU3yroLL X
ee napameTposB.

7.4 TlocTpoeHue aepeBa HeUcnpaBHOCTEN

7.4.1 dopmaTt aepeBa HeucnpaBHOCTEN

[epeBbs HencrnpaBHOCTEN MOTYT BbITb U306pakeHbl B BEPTUKANBLHOM UMW rOpU3OHTaNIbHOM pacronoke-
HUW. Ecnn ncnonbayeTcs BepTUMKanbHOe pacrnofiokeHne, To BepluMHa coBbITUA OOMMKHA ObITh pacnonoXxeHa
HaBepXxy CTpaHWULbl, @ OCHOBHblE COBLITUA — BHU3Y. ECrn ncnons3yeTcsi ropu3oHTanbHOe pacrnonokeHue, To
BepLUMHa coBbITUIN MOXKET BbITh pacrofiokeHa crnesa Unu cnpasa cTpaHuLbl.

Mpumepsbl

Ha pucyHkax 1, 2 nso6paxeHbl ABa npumepa AepeBa HencnpaBHocTein. CUMBONLI, NCNOMNb3yeMblie B 3TUX
npumepax, BKIIOYaloT:

- BNOoK onucaHuA cobbITHA;

- Nornyveckne CMMBOJbI AepeBa HeMcnpaBHOCTeN (KnanaHbl);

- JINHMIO BXOAa KnanaHa;

- CUMBON «nepexoa u3» (oéwmin cnyyan);

- CMMBON «nepexoa B»;

- CAMBON 3aBeplueHunn (Hanpumep, OCHOBHOe cobbITHe).

CobbiTve A Ha pucyHke 1 GyaeT npomcxoanTb TONLKO B cryyae, ecnv npousownu o6a cobbitna B n C.
Cob6biTne C nponsongeT B cny4ae, ecnu npousowrno co6bitne D unu E.

B —

v
-

PucyHok 1 — lMpumep aepesa HencnpaBHOCTEN

Mpumeyanue—[na kaxdozo cobbimusi A, B u m. 8. 6510k onucaHusi cobbimusi O0sHKeH 8KIIoYamb
cnedyrouwlyro uHghopmayuro:

- Kod cobbimusi;

- 86pOosSIMHOCMb MOsI8/IeHUSI cO6bIMusA (ecniu mpebyemcs);

- HauMeHo8aHue usu onucaHue cobbimusi.
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Cnyvan, koraa cobbiTue npeactasnsAeT o6y NpUUuHY, NokasaH B AepeBe HencnpaBHoCTeN Kak Habop
CobbITUIA. DTN CobbITUA CBA3AHbI C MOBBIMU COBLITUSIMU, C KOTOPLIMUA OHW B3aUMOAENCTBYOT. Bece obwue
cobbITUA B Habope A0SPKHBI UMETb OAMH U TOT XKe Ko U A0IKHbI BbITb OTMEYEHbI CUMBOSIOM «Nepexoa By, KpoMe
CITy4ast, Korla OHW pacrosoXeHbl Ha CaMOM HU3KOM YpOBHE B Habope, OTMEUEHHOM CUMBOSIOM «MEPEX0oa U3».

Ecnun pepeso HeucnpaBHOCTEN NMpeAcTaBieHO B HECKOSbKUX YacTsiX, TO cobbiTue, Npeacraensollee
obLylo NpuynHy, koTopas noasnAeTcs B ABYX MM 6onee yacTsix, AOMMKHO o6GpabaThiBaTbCs cneayowmm
obpasom:

- cobbITUe AOMKHO BbITb OTMEYEHO CUMBOSIOM 3aBEPLLEHUSI UMW, ECIIN NPOUCXOOUT AanbHellee pas-
BUTME COBLITUA, CUMBOSIOM «NEPEXOA U3» TOSILKO B OAHOM U3 YacTel;

- BYacTu, rae UCnosnb3yeTcsl CUMBOJS1 3aBepLLEHUS, MECTOHAxXOXAeHUe obLero cobbITUA B ApYrMX 4acTax
DOIMKHO 0603Ha4YaTbCA CUMBOSIOM «MNepexos By.

MNpumep — depeBo HencnpaBHOCTEW, AEMOHCTPUpYIOLLee pacCMOTpeHne o6Le NPUYNHBI, N306paXKeHOo Ha
pucyHke 2. Co6biTne B — cobbiTue o6Lein NpuYmHbI, KOTOpoe aHanu3upyeTcs Aanee B ApPYrom AepeBe Heucnpas-
HocTen. CobbiTne D — ocHOBHOE cobbiThe.

B

v
-

O E
L o

PucyHok 2 — Mpumep paccMoTpeHmns obLiei npuH4mnHbl

MpumedyaHue— [ns kaxdozo cobuimusi A, B u m. 0. 6710k cobbimusi GO/IKeH 8K/TIoYame Cr1edyowyo
uHghopmayuro:

- K00 cobbimusi;

- @epossmHOCMb nosienieHus (npu Heob6xodumocmuy);

- HauMeHOeaHue uJjlu onucaHue cobbimusi.

7.4.2 Mpouenypa nocTpoeHUs AepeBa HEUCNpaBHOCTEN

PeaynbTathl aHanuaa HageXHOCTU A0MkHbI BblTh AOKYMEHTanNbHO odopMIIeHbl TaKUM crnocobom, YTobbl
npu HeobxoammocTu 6bina obecneyeHa BO3MOXKHOCTb UX PACCMOTPEHWUSA U BHECEHUSI HEOBXOANMBIX KOPPEKTU-
POBOK, OTpaykaloLUMX U3MEHEHUS B MpoekTe, pabounx npouegypax wunv ans Gonee rry6okoro NMoHUMaHWs
husmnkmn oTkasa. [nsa 9Toro HeoGxoANMO NPOBOAUTL CUCTEMATUYECKOE UCCNENOBaHNE KOHCTPYKLUM CUCTEMBI.
Mpu nNpoBedeHUN TakUx UccredoBaHUA HeobXOAUMO NocreaoBaTenbHO UCMOoNb3oBaTh ABE KOHLUENUUU: «He-
nocpeacTBeHHas NPUYNHA» U KOCHOBHOW 3IEMEHTY.

Mpun ncnonb3oBaHUK KOHLENLMUU «HEMOCPEACTBEHHANA NpUYUHa» HeobxoanMmo, YTobbl aHanuTuK onpeae-
Jn HenocpeAcTBEHHbIE HEOBXOANMbBIE U IOCTATOUHbBIE NPUYMHBI AN NOABEHUs BepLUMHBI COBLITUIA, KOTopble
He ABMATCA OCHOBHBIMU NPUYUHAMU COBbITUSA, HO ABMSAIOTCA HEMOCPEACTBEHHBIMU MPUYUHAMU UM MEXaHU3-
Mamu 4151 NOAIBNEHUS COBbITUSA.

Takum 06pa3oM, HenocpeACTBEHHbIE HEOGXOAMMBIE U AOCTATOYHbIE NPUYKHBI, 0BYCroBNMBatoLLME Mo-
SIBNEeHVEe BEepLUUHBI COBBLITUIA, Tenepb TPaKTYIOTCA Kak CoBbITUS, NpedllecTByolWMe BbICLUEMY COOLITUIO, a
aHanuUTUK NpoaoshkaeT onpeaensTh YXKe A Takux cobbITUA HenocpeacTBeHHbIe Heobxoaumble U AocTaTou-
Hble MPUYUHBI.

Takum 06pasoM, aHarMTUK 4OCTUraeT HKHErO YPOBHS AepeBa HeMCMNPaBHOCTE!, Nepemellas BHUMaHne
OT MexaHu3Ma K pexumMam U HemnpepbiBHO Mpubnvkasich k 6oriee BbICOKOA paspellatolleit cnocobHocTu
MeXxaHu3Ma 1 PeXUMOB, Noka He ByaeT AOCTUTHYT Npeden paspeLuatoLlei cnocobHocTU AepeBsa HevcrpaBHOCTEN.

5
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Ctporoe cobntogeHne KoHLenuumM «HenocpeaCTBEHHAsA NPUYMHAY ABMAETCH rapaHTUen Toro, YTO pexu-
Mbl HencnpaBHoCcTen He ByayT NponyLLeHsbI.

KoHuenuuio «OCHOBHOW 311eMeHT» WCMONb3YHT A COXPaHeHUs1 YCUIMA aHanuTuka No MocTPOeHUIo
CXeMbl iepesa HeucrnpasHocTel. B 3Tom criydae oCHOBHON arieMeHT o6pabaTtbiBatoT Kak eAUHUYHBIA 3NeMeHT
NN KOMMOHEHT UKW paccMaTpuBaroT OTAENbHO.

Ona Toro 4Ytobbl 3r1eMeHT paccMaTpuBancsa Kak «OCHOBHOW», HEOBXOAMMO W OOCTaTOMHO, YTODOLI OH
COOTBETCTBOBAN creayloLWwnm TpeboBaHaM:

- (pyHKLMOHanNeHbIE 1 hUsnYeckne rpaHuLbl aremMeHTa AOMKHBI BbITh YETKO onpeaereHs!;

- paboTa aneMeHTa He JOMKHa 3aBuceTb OT pyHKUUIA noaaepxkn. B npoTuBHom cnyvae Bce cobbiTua,
MMetoLLe OTHOLLEHWE K 3rTeMEHTY, AOMKHbI 6bITb NMpecTaBeHbl B CXeMe iepeBa HeNCNpaBHOCTEN KIlanaHoMm,
oTMeyeHHbIM 3HakoM WA, y koToporo oavH Bxog npeacTaBnsieT OTkas 3afeMeHTa, a Apyrve Bxodbl —
HEBO3MOXHOCTb BbIMOSTHEHWS COOTBETCTBYHOLUMX hYHKLUIA NOAAEDKKY;

- OTCYTCTBYIOT COObITUA, CBSA3AHHbLIE C 3/1eMEHTOM, KOTOPbIA NosIBNSieTCA B APYroW yacTu Aepesa
HeuncnpaBHOCTEN.

7.4.3 XapakTepuCTUKU HeucnpaBHoOCTeN

AHaNUTUK JOMMKEH BHUMATENbHO U3YUYnTh NMPUYUHBEI OTKA30B 3r1IeMeHTa, 0coBeHHO Ans kaTeropuin Hesa-
BMCUMBIX U 3aBUCUMBIX OTKa30B, ClieAyronxX 3a He3aBUCUMBIMU U 3aBUCUMbIMU HEUCNIPaBHOCTAMM.

Mpu npoBegeHnn kNaccudurkaumm otkasa 4omkHbl 6bITb paccMOTpeHbl paboune U BHELLHUE HanpskeHus!
B CPaBHEHUN C MaKCUMasTbHbIMW HANPSKEHUAMU, 41151 KOTOPbIX 3/1IEMEHT NpegHasHayveH.

7.5 AHanus aepeBa HeucnpaBHOCTeN

OCHOBHbIE LieNn JTIOrM4eckoro (Ka4eCTBEHHOTO) U YUCIIEHHOTO (KOSTMYECTBEHHOrO) aHanmMsa CUCTEMBI:

- naeHTUdUKauns cobbITU, KOTOPbIE MOTYT HEMOCPEACTBEHHO BbI3BaTb HEUCTNPaBHOCTb CUCTEMbI, U
OLIeHKa BEPOSITHOCTW Takux CoObITUN;

- OLEeHKa OTKa3oyCTONYMBOCTU CUCTEMbI (CMOCOBHOCTL cUCTeMbl (hYHKUMOHUPOBATL AaXe Mnocre Toro,
Kak Mpou3oLLSIo YkazaHHOe KONMYeCTBO HencrnpaBHocTen 6oree HU3KOro YpoBHA Unn cobbiTuii, crnocobeTByio-
LLMX NOSIBIIEHMIO HEWNCTIPABHOCTA CUCTEMBI);

- NpoBepka He3aBUCUMOCTU HEUCMPaABHOCTEN CUCTEM, NMOACUCTEM UMY KOMMOHEHTOB;

- OLeHKa JaHHbIX ANsi onpefeneHns Mecta pacnonoXeHUsl KPUTUYECKUX KOMIMOHEHTOB U HEUCNPaBHbIX
MEXaHN3MOB;

- MAeHTUdMKaLNA YCTPONCTB ANarHOCTUKA HEMUCMPaBHOCTEN, BXOAOB AN peMOHTa U obcnykusaHust, U T. 4.

OueHka 0TKa30yCTOMYUBOCTU CUCTEMBI BKIIOMAET onpederieHe cTeneHn U3bbITOYHOCTU B cUcTeME U
NPOBEPKY TOro, YTO U3BBLITOYHOCTL HE CHUXKAETCA Mo BO3AENCTBMEM OOLMX cOBbITUA (0BLIMX NPUYMH CODbI-
TWIA). XOTS rMaBHas YacTb OLEHKW OTKa3oyCTONYMBOCTU He TpebyeT Ucrosfb3oBaHWUs YUCIOBbLIX AAaHHBIX, OHU
HeoBX0AMMbI 4518 OLEHKM Hanboree BeposiTHLIX KOMOUHALIMIA COBBITUIA, BbI3bIBAOLLMX HENCMPABHOCTE CUCTEMBI.

7.5.1 JNornyeckuin aHanus

Jlornyeckuin aHanus nNpoBOAAT TPEMsi OCHOBHbIMM MeToAaMU: UccreaoBaHnemM, Bynesoi peaykumen n
onpeaeneHnemM MMHUMarbHbIX BbIPe30K COObITUA.

7.5.1.1 WccneposaHue

UccnenosaHue BkIo4aeT 0630p CTPYKTYpPbI AepeBa HencnpaBHOCTEN, naeHTUdMKaLuno obLmnx cobbiTui
N NMOUCK He3aBUCUMBbIX BeTBel. ATOT MeToh obecneunmBaeT aHanUTUKa BaXKHOW uHdOpMauMUel, koTopas B
HeKOTOpPbIX Cy4asX No3BONAET OTKasaTbCA OT AaNlbHeNLMX uccriegoBaHuni. Bo Bcex apyrux criydasx nposogsaT
nccneaoBaHusa AN NPUHATUS MPaBUNBLHOrO peLleHns o Tune 1 rmybuHe AanbHeNWnX nccnegosaHnin. Heno-
CpeAcTBEHHOE BuUayasnbHOe uUccnegoBaHue rpaduyeckoro n3obpaxeHnsa gepeBa BO3MOXHO TOMNbKO Ans Ma-
NeHbKMX OepeBbeB, He NpeBblaroWmnx npnbnunsmntensHo 70 cobbituin. ViccnegosaHue 60MblUMX OEpPEBLEB,
SABMSAIOLLMXCA pe3ynbTaToM aHanusa peanbHO CYLLEeCTBYIOLMX CUCTEM, TpebyeT COOTBETCTBYHOLLENO KOMMbHO-
TEPHOrO UHCTPYMEHTapUs!, HO B LIESTOM MoAX0o4 OCTaeTCsl TEM e CaMbIM.

UccnepgoBaHne HadmHatoT ¢ 063opa CTPYKTYpbl AepeBa HeucnpaBHocTel. Bece cobbiTus, KoTopble cBsi3a-
Hbl C BEpLUMHON COBBITUIA Yepes HenmpepblBHYO Lenoyky knanaHoB UM, senaioTcst cobbiTnsimn, koTopble
BbI3bIBAIOT BEPLUNHY COBBITUA. MOSTOMY, ecnin AepeBo HEMCNPaBHOCTEN COCTOMT TONbKo U3 knanaHos UIMN,
JanbHenlwnin aHanua He TpebyeTcs. Ecnv gepeBo HewcnpaBHOCTEN BKlOYaeT ApyrMe Tunbl KiianaHos, TO
aHanusupyemas cucteMa npegctasnsieT coboi HekoTopbld BUA M3BBITOYHOCTA UMW ApYrMx ocobeHHocTen
npeJoTBpaLLEeHNs HENCMPaBHOCTEN, peanuaaunm KOTopbIX MOTyT MoMeLlaThb obLme NpudnHbl cobbITui. Uccne-
[oBaHVe OOSMKHO naeHTUdUUMpoBaTh Ob6LWMe MPUYMHEI CODBLITWIA, HO HE OOMKHO npegnonaratb, YTO WX
npucyTcTBUe sABNAIETCA BnaronpuaTHbIM. Takue 3akmodeHust MoryT GbiTb caenaHbl TOMbKO MOCHe MOSHOro
aHanusa gepeBa HeUCnpaBHOCTEl C UCMoNb3oBaHeM OyneBon peaykuum Unm onpeaeneHns MMHUMarbHbIX
BbIpe30K cobbITMIA. CyLLecTBEHHYI0 TPYAHOCTE COCTaBMsAeT bbicTpoe yBennyeHne o6beMa aHanmaa ¢ pocTom
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pa3smepoB AepeBa HeucrpaBHOCTEN. AHanu3 AepeBa HEUCTIPABHOCTEN MO3BOMSIET BbIAENSATL HE3aBUCUMbBIE
BETBU AepeBa HEUCNPaBHOCTEN, KOTOPbIE MOTYT UCCeAOoBaTLCS OTAENbHO.

7.5.1.2 byneBa pegykuusi

Bynesy peaykuuio NMPUMEHsIOT ANsl OLEHKU BO3gencTBus oblymx cobbiTuii AepeBa HeucrnpaBHOCTEN
(MAEHTUYHBIX CODOBITUI, BCTPEYAIOLWMXCS B pa3fMYHbIX BETBSX), KOrga MecToHaxoXaeHne BepLUMHbI COBbITUIA
He 3aBUCUT OT BpPEeMeHU W nocneaoBaTeslbHOCTU CoBbLITUA. ByneBy peaykuuio NpoBOAAT MyTeEM pelleHUs]
6yneBbIX ypaBHeHU AN AepeBa HEUCNPaBHOCTEN.

7.5.1.3 MeToabl MMHAMAITbHBIX BbIPE30K CODLITUA

CyuwecTByeT HeCKOSIbKO METOAOB ONnpeaeseHnsl MUHAMAaIIbHBIX BbIPE30K COOLITUIA, HO UX NPUMEHEHUE K
60nbWMUM AepeBbAM MOXET BbITb JOCTATOMHO CIOXHBIM. PekoMeHayeTcsi UCnonb3oBaTb COOTBETCTBYIOLLME
KOMMNBIOTEPHBIE NPOrpamMMBbl.

Hab6op BbIpe3ok — rpymnna cobbiTUiA, KOTOpbIe MPY COBMECTHOM MOSIBIIEHUW MOTYT Bbi3BaTb NosiBNeHne
BePLWNHBLI COBLITUA. MUHUManbHLIA HABOP BbIPE3OK — HaUMeHbLUIas rpymnna cobbiTUi, B KOTOPOW Ars NosiBNe-
HUA BEPLUMHBI COOLITUI BCe COBBLITUS AOIMKHBI NPOU30TU B HaAmnexallei nocnegosatenbHocTn. Ecnu nioboe
13 cobbITUi B MUHUManNLHOM Habope BLIPE3OK He MpoUCcXoauT, 3TO NpedoTBpallaeT nosiBneHne BepLUMHbI
cobbITUN. Ecnu cobbiTua NpoucxodsaT B HaAnexallen nocrneaoBaTenbHOCTU, TO paclumpsieTcs onpeaeneHve
MWHUManbHbIX HABOPOB BLIPE30K AN AepeBa HeMcrnpaBHOCTEN, 3aBUCSILLIMX OT Mocsie4oBaTeNIbHOCTU COBLITUNA.
B aTux cny4aax MuHUManbHbii Habop BbIpe3ok onpefensieT rpynny cobbiTuid, NoTeHuuansHo obecneunsato-
LYo NOABNEHUE BEPLUUHBI COBLITUIA. Bo3aencTeue nocneaosatesnibHOCTA COBLITUN B 3TOW rpyrine MoXeT BbiTb
NpoaHannanpoBaHo ¢ NPUMEHEHNEM AnarpamMmbl YCTAHOBIEHHBIX NepEXooB, KOTOpas B HACTOsILLEM cTaHAap-
Te He paccMmaTpuBaeTcs.

7.5.2 YucneHHbI aHanu3

Llenb 4YucneHHoOro aHanuaa CoCTOUT B TOM, YTOBblI 06ecneynTb KONIMYECTBEHHYIO OLIEHKY BEPOSITHOCTU
NOABMEHUA BEPLUNHBI COBLITUIA UNK BbIBpaHHOro Habopa CoBbLITUA. YNCNEHHBIN aHanNM3 NPUMEHSIIOT Taloke Kak
JONONHEHWe K NOruyeckoMy aHanuay. [ins uicneHHOM OLEeHKM AepeBa HeucnpaBHOCTEN HeobxoanMbl COOT-
BETCTBYIOLME BEPOATHOCTHbIE AaHHbIe. [ins onpeaeneHns KONMYECTBEHHBIX 3HAaYEHNIA MOTYT UCTIONb30BaTLCs
AaHHble HadeXHOCTWU, MPOrHO3NPOBaHUSA TEXHUYECKOTO COCTOSIHUSA, UCMIbITAHUA U 3KCTyaTauuu.

7.5.3 Mpumepbl ucnonb3oBaHus GyneBon anredbpbl

7.5.3.1 MNpumeHeHne 6ynesor anrebpbl K aHanNM3y gepeBa HeucnpaBHOCTEN

B aepeBbsx HencnpaBHOCTEN, KOTOpble COCTOAT TONbKO U3 knanaHos U, UNU n HE, nMeeTca B3auMHo-
0QHO3HaYHOE COOTBETCTBME MeXAY BbipaxeHnem byneson anrebpel U cuMBonamn gepesa HEUCNPaBHOCTEN.

CvmBon gepesa
HencnpaBHOCTEN >1 aBnsAeTca  knanaHom WM, kotopbii  npepactaenser  cobow
—  o6beguHeHve Bxoaawmx cobeiTuii. Knanan UJTU akemBaneHTeH 6yneBy

CUMBONY «+».

CvmBon gepeBa
HencnpaBHOCTEN

& SIBNAETCA KnanaHoM W, koTopeili npeactaensieT cobon nepeceqeHne
—  BXOZAWMX COObLITUI, MPUNOXEHHbIX K knanaHy. KnanaH W skeuBa-

|
: neHTeH GyneBy CUMBOIY « - ».

Cumsonel UITN n U ans 6ynesoin anre6pbl MOryT 6bITb BblpaXkeHbl APYriMyM CUMBOMaMin, COOTBETCTBYHO-
LMW UCMOMb3yeMbIM si3blkaM KOMMbIOTEPHBIX rMporpaMm. B aTom cnyvae Heobxogmmo cobnrodaTe NOrnky
CUMBOJIOB.

[ns nepesa HencnpaBHOCTEN, NpeACcTaBEHHOro Ha pUCyHKe 1, MOXHO 3anucaThb cregyoLwme norndeckne
BbIPaXXeHUS:

C=D+E,
A=B-C=B-(D+ E).
MpuMeHsia AMcTpnbyYTUBHBIN 3aKoH, NOMyYaeM BblpaXKeHue:
A=B-D+B.E

7.5.3.2 MNpumeHeHne 6ynesor anrebpbl K MUHUMAambHBIM Bblipeskam
BblpaxxeHue a4nsa BepLUMHbI COBLITUIN MOXET BbIThb 3anncaHo B TEPMUHAX KOHEYHOTO YACHa MAHUMATBHBIX
BbIPE3OK p, KOTOPbIE ABMSIOTCA YHUKASIbHBIMU O/151 3TON BEpLUNHBI COBLITUIA.
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O6wasn dopmyna Ansi onucaHus BepLUnHbI COBbITUA
TZM]+M2+ +A4i+"" +1‘4p,
roe T— BepluuHa cobbiTui;
M; — MUHMMarbHbIE BLIPE3KU, KaXaas U3 KOTOPbIX COCTOUT U3 KOMBUHaLMK onpeaeneHHbIX KOMMOHEHTOB
HeucnpasHocTen. O6LWNN MUHMManNbLHLIN HaBop BbIPE30K MOXHO 3anucaTth B BUAE BblpaXeHUs

M=X X ...-X ... X,

rae X; — ocHoBHoe cobkiTue aepesa,
¢ — KOJIMYECTBO OCHOBHbIX COGLITUIA B MUHUMAINbHON Bbipeske M.
PaccmoTpuM fiepeBo HeucnpaeHocTel, n3obpaxeHHoe Ha pucyHke 1. MuHUMMarbHble HaGopbl BEIPE30K
ONA BepLwKrHbl cobbiTuiA B 3ToM cnydae — B- Du B - E.

8 WaeHTudMKauma n mapkupoBkKa

Kaxaoe cobbiTue B gepese HencnpasHOCTEN A0MKHO GbITb naeHTUdULMpoBaHO. CoObITUS AOMKHBI ObiTh
MapKUpoBaHbl Tak, YTo6bl CCbINKU N3 AepeBa HEUCNPABHOCTEN K COOTBETCTBYIOLLEN NPOEKTHOW AOKYMEHTaLUN
1 06paTHO BN MNOHATHLI U NErKOBBLINOSIHUMBI.

BeplunHa cobbITuin aepeBa HencnpaBHOCTEN ABNSIETCA HeXenaTenbHbIM cobbiTUeM, KOTOpoe sABNseTcA
NepBUYHON NMPUYNHON ANA NpPoBeASHUA aHanu3a aepeBa HeucnpasHocTen. HeobxoaMMo oTMeTUTb, YTO Y
Kakaoro agepeBa HENCNPaBHOCTEN MOXET ObITb TONBLKO €AMHCTBEHHasA BepLUMHA CODLITUIA.

Ecnu Heckonbko cobbiTuin B AepeBe HeUCNPaBHOCTEN OTHOCATCS K pa3fMyHbIM PEXMMaM 0TKasa OHOro
W TOrO e dMNeMeHTa, TO Takne cobblTA A0MKHbI ObITb MaPKUPOBaHLI Tak, YTOObI MX MOXHO BbIIO pasnuyars,
HO AOSMKHO BbITb SICHO, YTO 3TO — rpynna cobbITUI, CBA3AHHBIX C OAHUM U TEM XKE 3IIEMEHTOM.

Ecnu koHkpeTHoe cobbiThe, HanpuMep HecnocobHOCTL cneumndu4eckoro KrarnaHa 3akpbiBaTbCsl, UMeeTcs
B HECKONbKUX MecCTax AepeBa WKW B HECKONbKUX AepeBbsAX, TO TakMe MecTa AOSPKHbl UMeTb OAMHAKOBYIO
MapkupoBky. OfHako cobbITusA, KoTopble ABMAATCA NOAOGHBIMKA, HO BKIIOYAIOT pasfnuyHbIE 3NIEMEHTLI, He
OOMKHLI 6bITb 0ANHAKOBO MAEHTUDULUPOBAHDI.

TunuuHBIA Koa cobbITUA AOMKEH coAepkaTb MHOPMaLMIO, Kacarowyroca UaeHTUdUKaLUM CUCTEMBI,
NaeHTUUKALMM SNEMEHTa N pexXMma oTkasa.

[epeBo HeucnpaBHOCTEN SBIISIETCS AUarpaMmoi, B KOTOPOI COBbITUA CBA3aHbI TOMMYECKUMMN KIanaHaMu.
Kaxxabln knanaH MMeeT 0HO cobbITUE BbiXoda, HO OAHO MW Gonee BXOAHbIX COOLITUNA.

BxoaHble cobbITUSA yKasblBalOT BO3MOXHbBIE NMPUYUHBI 1 YCIOBUS ANs cobbiTuid Boixoga. OaHako Takast
CBA3b He 0653aTenbHO onpedenseT nocneoBaTesibHble BO BpeMeHN OTHOLLEHNUSI MeXay COBbITUAMU.

B ocHoBHOM AepeBe HencnpaBHocTern ncnosbaytoT knanaHel U, UM n HE. OgHako npu aHanuae CroXxHbIX
cuctem MoryT notpeboBaTtbCA AOMNONHUTENbHBIE CUMBOSLI AR KNanaHoB, YTo no3BonseT Ao6UTLCA MaKCu-
MasibHOM NPOCTOThl AepeBa HeucrnpaBHOCTen 1 obecnednts ero YntaemocTs. OUeHb BaXkHO onpeaenvTs 1
3adurKkenpoBaTh UCNOMb3yeMble CUMBOSbI, KOTOPbIE A0MKHbI 06ecnednBaTb 0QHO3HAYHOE U HENPOTUBOPEYN-
BOE UX NPUMEHEHWE NPU aHanmn3e KOHKPETHOrO AepeBa HencnpaBHoCTel. 3To 0COBEHHO BaXXHO, eCnu aHanms
NnpoBOAAT aBTOMaTU3NPOBaHHLIMU METOAAMN.

Mpu paspaboTke AepeBa HeUCTIPaBHOCTEN aHanNUTUK JOMKEH UCMOMb30BaTh COOTBETCTBYIOLLYHIO CUMBO-
NNKY 1 uaeHTUduKaumo, 4Tobbl 66110 SICHO, YTO:

- cobbITVe UK BETBb CODBLITUI NCNOMbL3YIOTCA B APYroM MecTe iepeBa HEUCNPaBHOCTEN;

- n306paxkeHHasn YacTb AepeBa BKIoYaeT cobbITUs, NCMoMb3yeMble Takke B APYroi YacTu aepesa;

- cobblTue obLLEel NPUYUHBI, OTPadKeHHOE B OOQHOW YacTu aHanusa, Janee uccnegyercs B Apyrom MecTe.

3710 HeobxoamMo Ans rpaduyeckoro NpeacTaBreHns gepesa HeUCnpaBHOCTEN.

9 Otyer

OTyeT 06 aHanu3e gepeBa HEUCMPABHOCTEN AOSKEH BKOYaTb, Kak MUHUMYM, NepedncreHHble Huxke
OCHOBHbIe MyHKTbl. OT4eT MOXET BKIoYaTb HeobXoaAMMYHo AONOMHUTENLHYHO UHopMauuto. dopma oT4eTa B
HacTosILLeM cTaHAapTe He yCTaHaBNMBaeTCs.

OCHOBHbIE MYHKTHLI OTYETA:

- Lenb 1 obnacTb NPUMEHEHNS;

- onucaHue CUCTEMBbI:

a) onucaHue npoekTa,
b) dyHKuMOHMPOBaHNE CUCTEMBI,
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c) noapobHble onpeaeneHns rpaHnL, CUCTEMbI;
- NpPeanonoXeHus:
a) npeanornoXeHns, UCNOMb30BaHHbIE B NMPOEKTE CUCTEMBI,
b) npeanonoxeHus, cBa3aHHble ¢ paboTon, 06CNyKNBAHNEM, UCTIBITAHUSIMU U KOHTPOMEM,
C) MopesbHble NpednonoXeHsa 3adad aHannaa HagexXxHocT U 3 ekTMBHOCTY;
- onpeaeneHne oTkasa CUCTEMbI U €70 KPUTEPUEB;
- aHanuz gepesa HeUCNpaBHOCTEN:
a) aHanus,
b) gaHHbIe,
C) MCcnonb3yemble CUMBOJIbI;
- pesynbTaThbl U 3aKOYEHUS.
JononHuTensHble cBedeHUsl, KOTOpble MOTYT ObITh BKIOYEHEI B OTYET:
- rpadmdeckme N3006paKEHNS], CXEMbI, YEPTEXN;
- KpaTkoe onucaHne AaHHbIX HaOeXHOCTU U PEMOHTOMPUIOAHOCTA N UX UCTOYHUKOB;

- onucaHWe JepeBa HEUCNPaBHOCTEA B YUTAEMOW KOMMblOTEpHOW dopMe (Ans aHanusa CroXHbIX
cucTeMm).

Mpunoxexnne A

(o6sa3aTenbHoOe)
CumBonbl
Tabnuuya A1
MpeanouTuTenbHbIA .
CAMBON Honyctumbiii CUMBOST DyHKUMA Onuncanue
Knanan U CobbiTMe npoucxoamT, ecnu Bce BXOAHble
& —j— coObITHA NPONCXOAAT OAHOBPEMEHHO

Knanan AINMA CobbiTe npoucxoauTt, €ecnu  NpoucxoauT
no6oe u3 BXOAHBLIX COOLITUI (MMM OgHO, UMK B
n6on kombuHauun)

OBYMS1 BXOAHBIMU COBbITUSIMK)

Knanan HE CobbiTve npeacraensier cobow cocTosiHue,
KOTOpOE SIBNSETCS MHBEPCUEN COCTOSIHUA, onpe-
AeneHHoro BXOAHbIM cobbitnem (cobbitue, npo-
TUBOMOIOXHOE BXOAHOMY COBBITUIO)

KnanaH «ucknio-| Cob6biTve nponucxoamT, ecnv NPoucxoauT 0gHo
=1 D untenbHoe UJTM» (13 BxogHbIX cobbiTuin (Mcnonb3yetca obbluHO ¢

— KnanaH CobbiTve npoucxoauT, ecnu  NPOUCXOauUT
SAMNPEWEHNA BXOAHOe cobbiTUe, NMPUMNOXEHHOE CrpaBa, B TO
Bpems Kak cobbiTue, ykazaHHOe BHYTpY CMMBONAa
u copMupyollee ycrnoBusi, BbiNoNHsieTes. Ecnn
yCrNoBMe BbI3BaHO MOSIBIeHUEM APYroro cobbitus,
knanaH 3ANPEWEHUA nogpasymesaeT cuHxpo-
HU3auMIo cobbITU
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OkoHyaHue mabnuuyst A.1

MpeanouTuTenbHbIA .
CMMBON Honyctumbii cumeon DyHKUMA OnuncaHve
-m MN36biTouHan Co6biTHe npoucxoduT, ecrny NpoucxXoauT Mo
= — min |— CTpyKTypa KpanHen Mepe m U3 n BXogHbIX coObITUi

Knanan (obwas
cdopma)

O6wmin cumeon knanaHa, yHKUUsI KOTOPOrO
yKa3bIBaeTCsl BHYTPYM CUMBONA

Bbnok onucanus
Cco0bITUSA

Ha3seaHnue unu onncanune cobeitnsa, koa cobol-
TS U BEPOSATHOCTM NOABNEHUA (Npy Heobxoaw-
MOCTW) JOSKHbI ObITb YKa3aHbl BHYTPY CUMBONa

OcHoBHOe COObI-
™e

CobbiTne, koTopoe He MOXeT BbITb nogpasae-
NEHO Ha cocTaenAowme cobbITus

Hepaspabotahn-
Hoe cobblTne

CobbiTne, aanbHelwas pa3paboTka KOTOporo
He 6bina npoBefeHa (O6bLIMHO MOTOMY, YTO 3TO
npegnonaranock HelenecoobpasHbim)

AHanuanpoBaH-
HO€E B ApYroM MecTe
cobbiTue

CobuiTne, kotopoe paspabotaHo B Apyrom
hepeee HeNCNpaBHOCTEN

Oom

CobbiTne, KOoTOpOe
npousongeT obsizatenbHO

npoun3owno uwnn

Hynesoe cobul-
™e

CobbiThe, KOTOpoe He MOXET NPOU3ONTH

«Mepexoa B»

CobbiTne, onpegeneHHoe B OPYyroM MecTe
aepesa HeMCnpaBHOCTEN

IO e oo

«Mepexog na»

CobbiTne, nepexogsilee U3 Opyroro Mecta
[epeBa HEUCNPaBHOCTEN

10
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