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[lpeancnoBue

Llenu n npuHumunel ctaHgapTusaunm B Poccunckon @eagepaunn yctaHosneHsl PegepanbHbIM 3aKOHOM OT
27 nekabpsi 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHnumny», a npasnnia npuMeHeHUs1 HaLMOHarbHbIX CTaH-
naptoB Poccumnckon @egepaummn—IrOCT P 1.0—2004 «CtangapTtusaumsa B Poccumnckon egepaunn. OCHOBHbIE
NOSIOXKEHUAY

CBeaeHnd o ctaHoapTe
1 NOANOTOBJIEH OTKpbITHIM aKUMoOHEPHbLIM 00LLIECTBOM «HayuHO-UCCNeaoBaTeNbCKUN LIEHTP KOHTPOMS U

anarHocTukn TexHmndecknx cuctem» (OAO HUL K1) Ha ocHoBe cOBCTBEHHOrO ayTeHTUYHOMo nepeBsoaa craHaap-
Ta, YKazaHHOro B NMyHKTe 4

2 BHECEH YnpasneHuem pa3sutus, MHGQopMaLUMOHHOMo obecnedeHna 1M akkpegutaunm degepanbHOro
areHTCTBa No TeXHU4eCcKoMy perynmpoBaHUIo 1 MeTPROMOTMN

3 YTBEP>XXOEH V1 BBEEH B AJENCTBWE Mpukazom PeaeparnbHOro areHTeTea Mo TEXHUYECKOMY perys-
poBaHUo N MeTponorin oT 30 ceHTaAbpA 2005 1. Ne 236-CT

4 HacTtosawmnin ctaHgapT aBnsieTcda MoanULIMpOBaHHbIM MO OTHOLLUEHUIO K MeXayHapoaHoOMY cTaHaapTy
MOK 60300-3 -1:2003 «YnpaeneHune HageXHocTblo. HacTb 3-1. PykoBoAacTBO no npumMmeHeHUo. Metoabl aHanuaa
HagexHocTu. PykosoacTteo no metogonoruny (IEC 60300-3-1 : 2003 «Dependability management — Part 3-1:
Application guide — Analysis techniques for dependability — Guide on methodology») nytem BHeceHUda TeXHU-
YeCKUX OTKITOHEHWUIN, 0DBSICHEHWE KOTOPLIX NpUBeAeHo B pasaene «BeeaeHne» K HacToslemMy ctaHaapTy.

HaumeHoBaHWe HacTosLero ctaHgapTa MU3MeHeHO OTHOCUTENBHO HaMeHOBaHUA yKasaHHOro MexayHapoad-
Horo ctaHaapTta ansa npueseaeHus B cooteetcteue ¢ FOCT 1.5—2004 (noapasnen 3.5).

MN3MeHeHUs, BBeAEeHHbIE B HACTOALLMIA CTaHAAPT Mo OTHOLLEHWUIC K MeXayHapoaHOMY cTaHaapTy, o0yCcnoB-
NeHbl HeoBXoAUMOCTLHO Hanbonee NOMHOro AOCTUXKEHUS Lienen HalnoHansLHOW cTaHaapTU3aunn

4 BBEAEH BINEPBbIE

VIHgbopmauyusa ob UaMeHeHUSIX K HacmosuwieMy cmaHoapmy riybriukyemcs 8 exXe200H0 U30asaeMOoM UH-
opMaylUoOHHOM yKazamerse «HaluoHarnbHbeIe cmaHoapmkbi», @ mekcm UsMeHeHUU U rnornpagoK — 8 eXKeMeCS4YHO
U30asaeMbix UHQQOPpMaUUOHHBIX YKalzamernsax «HauuoHarnbHbeie cmaHOapmei». B cnyyae nepecmompa (3aMeHb!)
UU omMeHbI Hacmosuwea2o0 cmaHoapma coomeemcemasayroujee ygeooMmrieHue bydem onybrnukoeaHo 8 exxemMe-
CSAYHO U30asaeMoM UHOpMaUUOHHOM yKa3zamere «HauuoHanbHbie cmaHOapmely. Coomeememaeayroujas UH-
chopMalus, yeeOoMIIeHUE U mMeKCMbI pa3Melwjaromcecs makxe 8 UHGbopMaluUoHHOU cucmemMe obLyez20 rosib308a-
HUS — Ha oulyuanbHoM calme HallUoHallbHO20 op2aHa Pocculickou @edepaluu rno cmaHoapmusayuu e cemu
VIHmepHem

© CrangapTtuHdoopm, 2005
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BBeaoeHue

Hactosawmnn crtaHgapT BXOAWUT B rpynny crtaHOapTOB MO aHanuM3y WU OUEHKe PUCKOB WU AOMNOSHSET
[OCT P 51901—2002 «YnpasneHune HageXHoCTbio. AHaANM3 pUcka TeEXHONOrMYecknx cuctemMm». B ctaHgapTte npu-
BElEHO ONMUcaHne MeToOA0B aHanM3a HageXHOCTU, KOTOPLIE MOTYT UCMNONb30BAaTLCS AN onpeaeneHnst oLEeHOK
BEPOATHOCTHbIX XapaKTepUCTUK PUCKA.

MeToabl aHannsa HageXHOCTU, ONUCaHHbIE B HACTOSLLEM CTaHAapTe, MOryT ObITb MCNOMb30BaHbI ANA NMPOo-
rTHO3UPOBAHWS, UCCNEAOBAHUA U YNyULLIEHUSA HAOEXHOCTI, paboTOCNOCOOHOCTN N PEMOHTOMNPUIroAHOCTM OO BbEKTA.

OTU nccnegoBaHUs NPOBOAST HAa CTAAUAX KOHLUENU X 1 onpeaeneHnst, NpoekTUPOBaHUS, pa3paboTKU, SKC-
nnyartaum n TEXHUYECKOro 0bCnyXKMBaHWUS Ha PasnUYHbIX YPOBHSIX CUCTEMbI U B YCIOBUSIX pa3HOW AeTannaasmy
npoekTa. MeTtoabl MOTyT BbITh MCMOMNB30OBaHbLI A1 CONOCTABIEHUA PE3YNILTAaTOB aHanMs3a ¢ yCTaHOBIEHHbIMU Tpe-
boBaHUSMMN.

MeToabl MOTYT ObITb MCNOML30BAaHbLI NPOEKTHLIMWU OpraHn3aUaMun, cryXoamm maTepranbHO-TEXHUYECKOro
obecneyeHunst U TEXHUYECKOro 0DCNYXMUBaHWS ONSA OLLEHKN YaCTOTbl 3aMeHbl COCTaBHbIX YacTeN U NNaHUPOBaHUS
TEXHUYECKOro 0OCNYKUBAHWUS. DTN OLIEHKN YaCTO onpeaenstoT rNaBHble 3NeMeHTbl CTOUMMOCTU XKU3HEHHOTO LIMKNa
NPOAYKLMK U AOMKHbI ObITb UCNOMb30BaHbI NPU OLEHKE CTOUMOCTU )KU3HEHHOTO LIMKNAa YU B CPpaBHUTENbHbLIX UCCIe-
NOBaHUSAX.

[1na nonyvyeHnsa AOCTOBEPHLIX pe3ynbTaToB B NpoLlecce aHannsa AoKHbI ObITb pacCMOTPEHbBI BCE BO3MOXK-
Hble BO3OEWCTBUS HA HAOEXKHOCTb CUCTEMbI CO CTOPOHbLI: annapartHbIX cpeacTB, NporpaMMHoOro obecnevyeHus,
YyenoBeveckoro dgpakropa n opraHmn3aLMoHHbIX AEUCTBUN.

B oTnn4mne oT NpUMeHAeMoro MexayHapoaHoro ctaHaapTa B HACTOALWMMA cTaHAapT He BKNOYEHbI CChITKA
Ha MOK 60050 (191):1990 «MexayHapoaHbIW 31ekTpoTexXHUYecKn cnoBapb. [Naea 191. HageXXHoCTb U Kave-
CTBO ODCNYXXMUBAHUSA» , KOTOPbIW HELenecoobpasHo NMPUMEHATL B HALMOHAIBHOM CTaHJapTe U3-3a OTCYTCTBUSA MPU-
HATbIX FTAPMOHU3NPOBAHHbLIX HALMOHANbHBLIX CTaHOapTOB. B COOTBETCTBUM C 3TUM M3MEHEHO coaepKaHWe pasae-
na 2. Kpome T0ro, cogep:kaHme ctaHgapTa AonofHeHo npunoxeHnem C, cogepkallm NnossCHEHNUSA NPUMEHSIEMbIX

B TEKCTE aHIMMMUCKUX CoKpaLLleHUN.

IV
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HALWOHANBbBHBIWN CTAHOAPT POCCUUCKOMWN PEOJEPALUMN

MeHe)KMEHT PUCKa

PYKOBOACTBO MO NPUMEHEHWIO METOAOOB AHAIIUSA HAOEXHOCTMW

Risk management.
Guide for application of analysis techniques for dependability

[l1ata BBegeHna — 2006—02—01

1 O6nacTtb NpUMeHeHUs

HacTtoawuin ctTaHgapT coAepXUT KpaTKnii 0630p 4acTo UCNOoNb3yeMbIX METOAOB aHanaa HaaeXXHocTu. B
cTaHgapTe npuBedeHbl onnMcaHMa OCHOBHbLIX METOAO0B U YKasaHbl UX NMpenMyLLecTBa U HeocTaTK, BXOAHbIe
[OaHHbIE 1 ApYyrie yCroBUs NCNoNb30BaHUA.

HacTtoawuin ctaHgapT aBngdeTca BBeAeHNEM B METOACSI0MMI0 aHanmsa HaaeXXHoCT U coepXXnT Heobxoau-
Myto MHdbopMaLuuto Ans Belbopa meToaa.

2 HopMaTuBHbIE CCbINKMU

HacTosawmn cTaHaapT CoaepKNT CCbINKA Ha crneayrowme ctTaHgapThl:

[OCT 27.310—1995 HagexHOCTb B TeXHUKe. AHaNM3 BUOOB, NOCNeACTBUNA U KOUTUYHOCTU OTKa30B. OCHOB-
Hble NOSOXKEHNS

[OCT P CO 9000—2001 Cucrtembl MeHepKMeHTa KadecTBa. OCHOBHbIE NOSIOXKEHUA 1 CNOBapb

[OCT P 51901.11—2005 (M3K 61882:2001) MeHegpxmeHT pucka. iccnegosaHne onacHOCTU M paboTocno-
cobHocTW. [puknagHoe pyKoBOACTBO

[OCT P 51901.14—2005 (M3K 61078:1991) MeHepkMeHT pucka. MeToa CTPYKTYPHOMU CXeMbl HaaeXXHOCTU

[OCT P 51901.15—2005 (M3K 61165:1995) MeHegkmeHT pucka. NprumeHeHne MapKoBCKUX METOOOB

[TpnumeyvaHume—llpy NONb30BAHUU HACTOSALWMM CTAHOAAPTOM LenecoobpasHo NPoOBEPUTb AEUCTBUE CCbINOM-
HbIX CTAHAAPTOB B MHDOPMALIMOHHON cUcTEME ODLEero nornb3oBaHNs — Ha ouumanbHOM canTe HaLUMOHAaINbHOro opra-
Ha Poccunckon Pegepaumm no ctaHgaptmsaumm B cetm VIHTEepHET nnn no exerogHo n3gasaemomy nHdpopmaunoHHOMY
ykaszaTtenwo «HaynoHanbHble CTaH4apTbl», KOTOPbIM ONybrnMKOBaH NO COCTOSHUIO HA 1 sIHBApsl TEKyWEro roga, v no
COOTBETCTBYIOLLUM €XEMECHAHYHO U3gaBaeMbiM MHPOPMALMOHHBLIM YKa3aTtensam, onyornmkoBaHHbIM B TeKywem rogy. Ecnu
CCbIMTOYHbIM CTAHAAPT 3aMeHEH (M3MEHEH), TO NPU NOMNb30BaHUM HACTOSIWLMM CTaHAapTaMm, crnegyeTt pyKoBOACTBOBATLCH
3aMEHEHHbIM (M3MEHEHHBIM) CTaHAAPTOM. ECnn CCbINOYHbLIM CcTaHOapPT OTMEHEH 6e3 3aMeHbl, TO MONOXEHNE, B KOTO-
POM OAaHa CCbINKa HAa HEro, NPUMEHSETCH B YacTu, HE 3aTparvBatoLlEen 3Ty CCbINKY.

3 TepMUHbI U onpeaeneHus

B HacTosLWeM cTaHgapTe NpUMeHeHbl crneaylowme TepMuHbl C COOTBETCTBYHOLMMUN onpeaeneHUaMu:
3.1 aneMeHT, 00BeKT (item, entity): [ltobaga vacTb, KOMNOHEHT, YCTPOUCTBO, NoAcucTeMa, PyHKLMOHASb-
HbI MOaYNb, 0DOPyAOBaHNE UMM CUCTEMA, KOTOPasa MOXET DbITb pacCMOTPEHAa Kak caMoCcToATeNnbHaga eanHuLa.

[MTpuMeyaHune— 3neMeHT MOXET NpeacTaBnaTb COOONW annapaTtHoe cpeacTBO, NporpaMmMHoe obecnedeHve
MU 1 TO U OPYroe U MOXET, B OTAENbHbIX Crydasx, BKoYaTb NOAeN.

U3pnaHve odhmumanbHoe

2— 2454 1
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3.2 cuctema (system): CoBOKYNHOCTb B3aMOCBA3AHHbIX 1 B3aUMOAENCTBYHOLLINX 3/TEMEHTOB.
[MTOCT P NCO 9000 — 2001]

[TpyumMmevyaHms
1 C TOYKM 3pEeHUs HAOEXHOCTU CUCTEMA O0IMKHA UMETD:
a) onpeaeneHHyto Uelnb, BblpaXeHHYo B Buae TpeboBaHnm K PyHKUMOHNPOBAHUIO CUCTEMBI

b) 3agaHHble YCNOBUSA 3KCNyaTaunm.
2 Cuctema NnMeeT nepapxnyeckyto CTPYKTypYy.

3.3 KOMMOHEeHT (component): 3nNemMeHT, paccMaTpMBaeMblli Ha CaMOM HU3KOM MepapXnMYecKoM YPOBHE

Npyv aHann3e CUCTEMBI.
3.4 pacnpeaeneHue (allocation): [Npoueaypa, npumeHaemMagda Npu NPoekTUpoBaHUN 3NemMeHTa U HanpasBieH-
Haa Ha pacnpeaeneHne TpedoBaHUN KavecTBa 3/1eMeHTa No ero KOMNoHeHTam B COOTBETCTBUM € 3aaHHbIM KPU-

TEPUEM.
3.5 oTkas (failure): lNpekpalleHne cnocobHOCTU aN1eMeHTa UCNONHATE TpebyemMyto PyHKLMIO.

[TpumevyaHms
1 [Nocne oTkaza 3NemMeHT CTAHOBUTCH HEUCTPABHbLIM.
2 OTKas asnsietcsl cobbITMEM B OTNUYME OT HEUCMPABHOCTU, KOTOPAasl SIBNSETCH COCTOSHUEM.

3.6 HeucnpaBHocCTb (fault): CocTosHMe anemeHTa, XxapakrepuayoLeecs HeCnoCobHOCTBIO UCMOMHATL Tpe-
byemyto OYHKLINIO, UCKITHOYas nepuo TeXHUYEeCKoro obcnyKMBaHus, peMoHTa UK Apyrnx 3anaHnpoBaHHbIX
OENCTBUN, a Takke N3-3a HegocTaTKa BHELLUHUX PecypCcoB.

[TpunMeyaHun e — HencnpaBHOCTb YaCTO ABMAETCH PE3yNIbTATOM 0TKa3a SrnemMeHTa, HO MOXeT CyLLeCTBOBATb U
6e3 npeaLlecTBYIOLWEro 0TKa3a.

4 OcHOBHbIe npoueaypbl aHanu3a HageXXHOCTHU

4.1 O6wan npoueaypa

BoaepaT
K COOTBETCTBYHOLLEN
3ajade a

OnpegeneHue
CUCTEMBI

HeTt

OnpegeneHue
TpeboBaHWn/
Liernen
HaJeXXHOCTU

TpeboBaHusA
Lenu
BLIMOJTHEHb! ?

Pacnpegenexune
TPebOBaAHNN HAOEXKHOCTH
(MpU HeoOXoOUMOCTH)

O630p K pekomeHgaUnn

AHANN3 H3OEeXHOCTU
(Ka4eCTBEHHbIW/

KOIMU4eCTBEHHLIN)

PucyHok 1 — O6was npoueaypa aHanusa HageXxHoOCTH
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O06LWaa npoueaypa aHannsa HageXXHoCTU NpeacTaBneHa Ha pucyHke 1 M CoCToUT U3 cneayioLlnx 3agad B
nopsaake Nx NPUMeHeHN4:

a) OnpegeneHne cUCTEMBI

OnpeaeneHne nccneayeMmomn CUCTEMbI, PEXXUMOB U YCNOBUN ee paboThl, PYHKLIMOHANBHBLIX CBSI3EN, BKIHO-
Yyasi uHTepdrencel nnun npoLecchl. ObbIYHO pe3ynbTaThl onpeaeneHns CUCTEMbI ABNAKOTCH BXOA0M B NPOLIECC pas-
PabOTKN CUCTEMBI.

b) Onpegenenune TpeboBaHUA/LieNen HaaeXHOCTU

OnpeaeneHne Bcex TpeboBaHNUN UK Lenen HaaeKHOCTU U paboTOCNOCODHOCTU CUCTEMBI, @ TAKKE XapaKTe-
PUCTUK N OCODEHHOCTEN CUCTEMbI, PEXXMMOB €€ 3KCnnyaTaL i, YCroBUA okpyKatoLlen cpeabl U TpedoBaHUn 00-
cnyxumnBaHud. OnpeaerneHnue oTkasza CUCTEMbI, KOUTEepUeB OTKA30B U YCINOBUN, OCHOBaHHbLIX HA PYHKLMOHANBHOW
cneundguKkaumum cCUCTeMbl, oXXnaaeMon NPo4oIMKUTENLHOCTU U YCMOBWUIN 3KCnnyaTauun (LMKNorpamMmmMa U BpemMs
BbINOSTHEHUA 3aaaHus). [pu onpeaeneHnn TpeboBaHUA U LeNen HaaeXXHOCTU crneayeT pyKoBoACTBOBATLES [1].

c) PacnpegeneHune TpeboBaHUN HAOEXKHOCTU

PacnpegeneHue TpeboBaHWUA UK Lenen HageXXHOCTU CUCTEMbI MO pasnUYHbIM Nogcuctemam Ha paHHeW
cTaauu npoekra (Npu HeocbXoANMOCTH).

d) AHann3 HageXXHOCTU

AHanms3 cUcTeMol Ha OCHOBE MeTO40B HaAeXXHOCTU U COOTBETCTBYHOLUX AaHHbLIX 3pEKTUBHOCTN.

1) KayecTBEeHHbLIN aHanuna:

- aHanNM3 PYHKUMOHaNbHOW CTPYKTYPbI CUCTEMBI;

- onpegeneHne peXxMMoB HeEUCNPaBHOCTEN CUCTEMbI U KOMMOHEHTOB, MEXaHU3MOB OTKa30B, MPUYMH 1 NO-
cneacTBUN OTKA30B;

- onpegeneHne MexaHnama gerpagaunn, KoTopbid MOXKET NPUBECTU K OTKa3Y;

- aHanM3 NyTen oTkasa/HenCcnpaBHOCTHU;

- aHanNn3 peMOHTONPUrogHOCTU C y4EeTOM BpeMeHU, MeToda U3onaunMm n Mmetoda BOCCTaHOBMNEHNS,;

- onpegeneHne agekBaTHOCTUM MeToA0B ANarHOCTUKA HEUCTIPABHOCTEW;

- aHann3 BO3MO)XHOCTEW nNpeaoTBpalleHNss HEUCNPaBHOCTEMN;

- onpeaeneHne cTpaTtermi TeXHUYECKoro o0bCcnyXmBaHust U peMoHTa.

2) KonnyecTBeHHbLIN aHaNun3:

- pa3paboTka mogenen HaaeXXHoCTU U/Unn akcnnyaTauynoHHON roTOBHOCTMU;

- onpeaeneHne HeobxoaUMbIX YACTOBLIX AaHHbIX;

- onpegeneHne YNCNOBLIX OLUEHOK NoKaszaTernien HaaeXXHOCTU;

- NpoBeaAeHne HeobxoanUMOoro aHannsa KpUTUHHOCTU U YYBCTBUTENbHOCTH.

e) VlccneposaHua 1 pekoMeHaau M

AHanns BbINMOSIHEHNA Lenen TpeboBaHUA HageXXHOCTU A4Sl pacCMaTpUBaEMOro NPoeKTa U BO3MOXHOCTU UX
BbIMOJIHEHWA NPU UCNONB30OBaHUW allbTEePHaTUBHBLIX NPOEKTOB. [eCcTBUA B 3TOM HanpaBleHUU MOTYT BKITOYaTh
pelleHne cneaylowmx sagav:

- OLleHKa ynydlleHUsa HaaeXXHOCTU CUCTEeMbI Mo pedyribTaTaM NPoeKTUPROBaHUA U NPOU3BOACTBA (HanpumMep,
pe3epBUpOBaHNE, CHKEHMNE HArpy30oK, COBEPLUEHCTBOBaHNE CTPpAaTErMnU TEXHNYECKOTO 0OCNYXKMBaHNUA CUCTEMBI,
KOHTPONA NPpoAYKLUMN N TEXHONOMMYECKUX NMpoLLeCccoB, CUCTEMbI MEHEXKMEHTa KadecTBa U MaTepuarnbHO-TEXHN-

Yyeckon 6asbl NPoON3BOACTBA).

[ PUWMEYAHWE — [lokazatenwm HAOAEXHOCTU MOTYT bbIThb VITyHlWEeHbl TOJTbKO B COOTBETCTBUU C MNMPOEKTOM. Bo
MHOIMX ClyYadXxX Adld nopbllUEHUA HAOQEeXHOCTU H806XOHHMO YyCOBEPLWEHCTBOBATL MNPON3BOACTBEHHDbIE MNPOUEeCChHl,

- ICCIeoBaHWe NPoeKTa cUcTeMbI M onpeaenieHne cnadbiXx MecT 1 PEXUMOB KPUTUYHOCTU OTKA30B KOMMO-
HEHTOB;

- nccnegoBaHue npobriem nHTepdenca CUCTEMBI, CBOMCTB N MEXaHU3MOB OTKa30yCTOMYMBOCTU U T. A

- paspaboTKka anbTepHaTUBHbLIX MyTen NOBLILLEHUSA HAAEXHOCTWN, HAarNnpUMep UCMNOoNb3oBaHNE pe3epBNPOBa-
HUA, KOHTPOoNSA 3PP EeKTUBHOCTN, OOHaPYKEHNSA HeUCNpPaBHOCTEN, METOA0B PeKoHUIypaLnMn CUCTEMBI, NpoLLeayp
TEXHNYECKOTo 0DCMY)KMBaHNS, 3aMeHAEMbIX KOMMOHEHTOB, MPoLieayp BOCCTAHOBIIEHUS;

- BbINMOJIHEHWE UCCNEeAOBaHUN MO OLIEHKE CTOUMOCTU 1 CIOXKHOCTU allbTEPHATUBHBLIX MPOEKTOB;

- OLIeHKa BIUSHWSA BO3MOXXHOCTE M NPOU3BOACTBEHHOIO NnpoLiecca;

- OLleHKa pe3yribTaToB N cpaBHEHME UX ¢ TpeboBaHNAMM.

[TpwnmeyaHmne— Obwas npoueagypa 00beAUHAET HEKOTOPbIE 3NEMEHTbI NPOrpaMmmMbl HAAEXHOCTU, MPUMEHMN-
Mble ANS aHanM3a HaAeXHOCTU: cneunurkaunm HageXHOCTU, aHann3 yCcnoBUM UCNONb3OBAHUS, pa3paboTka HAOEeXHO-
CTU, PEMOHTONPUIOAHOCTU, YENOBEYECKOro hakropa, MoaenmpoBaHMe HAAEXXHOCTU, aHanu3 NPoeKkTa U OUEHKa NMpoayK-
LMK, aHanu3 BO3AEWUCTBUS NMPUYMH U aHanm3 pucka, aHanma peleHum 0 3aMeHax.
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4.2 MeToabl aHanu3a HaaeXxHocCTuU

MeToabl, NpeacTaBneHHbIe B HAaCToALLEM cTaHAapTe, OTHOCATCA K ABYM OCHOBHbLIM rpynnam:

- OCHOBHbIE MeTOoAbl aHan3a HageXXHOCTU;

- OOLLME TEXHUYECKNE MeTOAbl, KOTOPLIE MOTYT ObITb UCNOMb30BaHbI Kak BCrIoMoraTesibHbIe Npu NpoBeae-
HAW aHann3a HageXXHOCTU, a TakKe Npu NpPoekTUpPoBaHUNA HaOeXXHOCTN.

MeToabl aHanmaa HageXHOCTU, UCTMoMNb3yeMble ANS pelleHns obLMX 3aaa4 aHanmsa HaaeXXHOCTU, NpUBe-
OeHbl B Tabnuue 1, getanbHble XapakTepucTuku MeTodoB npueeaeHsl B Tabnuue 2. Kpatkasa xapakTepucTuka
MEeTOOO0B NpuBeeHa B NpUnoXxeHnn A.

Obwmne TexHn4yeckne metoabl 0ObIMHO BKNHOYAIOT !

- uccnegoBaHue pemMmoHTonpurogHocTu no [2] v [3];

- aHann3 NnapasnTHbIX KOHTYPOB cxeMbl (A.2.1);

- aHanns3 Hamxygllero cnydas (A.2.2);

- UMUTaLUUOHHOE MogennpoBaHe OTKIMOHEeHUN (A.2.3);

- pa3paboTKy NnporpaMmmMHoro cbecneveHust no HagexxHocTu (A.2.4);

- aHaNn3 KOHeYHbIX 3N1eMeHTOoB (A.2.5);

- OrpaHNYeHne OonyCTUMbIX 3Ha4YeHNA U BbIBop YacTen (A.2.6);

- aHanus NapeTo (A.2.7);

- AnarpamMmmy npu4nH u cnegcteun (A.2.8);

- aHanNn3 oT4yeTa 06 OTKA3aX U CUCTEMY KOPPEKTUPYIOLWMX AencTBun (A.2.9).

Chneayowne MeToabl He BblaerneHbl Kak caMoCTosATelNbHbIE, TaK Kak OHU ABNAKTCA Mogudrkau e ynomsi-
HYTbIX B TabnNuue 1 MeToA0B aHanaa HaaeXXHOCTH:

- aHanu3 npudnH/cnegcTenia — KomounHauma ETA nFTA;

- AMHamundyecknn FTA — pacwmperHue FTA, korga HekoTopble CobLITUS NpeacTaBnsoTCS NP MOMOLLIU Map-
KOBCKUX Modeneu;

- PYHKUMOHaNbHbLIA aHanun3 oTkasoB — cneunansHbi Bug FMEA;

- ABOWYHbIE AMarpamMmbl peLlleHnin, CNosib3ayemMble rnaBHbIM 00pa3oM Ans 3apPeKTUBHOTO NOCTPOEHUS Ae-
peBa HEUCTIPaBHOCTEMN.

4.3 PacnpegeneHune TpeboBaHUN HaOEeXHOCTU

OnpegeneHune TpedboBaHUA HAOEXKHOCTX AN NOACUCTEM ABMSIETCA CYLLIECTBEHHOW YaCTbHO NPOEKTUPOBa-
HUs1 cucTemel. Llenb pacnpeaeneHnsa HaaeXXHoCTU — HauT Hanbonee 3pPEKTUBHYIO apXUTEKTYPY CUCTEMBI, CO-
OTBETCTBYOLLYIO TPebOBaHUAM HAOEXHOCTU (TEXHUKO-SKOHOMUYECKOW LienecoobpasHocT). PacnpeaeneHune Tpe-
OOBaHM HEODXOAMMO NPOBOAUTL AN KAXKO0ro rnokasartens HageXHocTu. NockoNbKy MeToabl pacnpeaeneHuns
014 BCeX nokasaTtenen HageXXHoCTW 0gMHaKoBbI, Aarnee B pa3gene NCNoNb3oBaH TEPMUH «HAOEXHOCTbY.

CHavana (nepBbli War) Heobxoanmo pacrnpeaenintb TPeboBaHUA HAAEXHOCTU CUCTEMBI MO NOACUCTEMAM.
[1pn 3TOM AOMKHBLI ObITh YYTEHbI CITOXHOCTb NOACUCTEM U OMbIT 3KCNyaTauun aHanorndHelx nogcuctem. Ecnn
Ha HaYarbHOM 3Tane npoekTa TpeboBaHUA He BbINOMHEHLI, pacnpeaeneHne U/nnm BeinorHeHUe NpoekTa HeobXo-
OUMO NMoBTOPUTL. PacnpeaeneHune TpedboBaHM HAAEXKHOCTU NPOBOAST C YY4ETOM aHanm3a CNoXHOCTU, KPUTUYHO-
CTW, OCODEHHOCTEN 1 YCIMOBUI 3KCNNyaTaLlun CUCTEMBI.

Tak Kkak pacnpegeneHue TpeboBaHUA HageKHOCTU 0ObIMHO MPOBOASAT HA paHHEM 3Tare NPOeKTUPOBaHUS,
koraa MHgpopmaLuns 0 CUCTEME OTCYTCTBYET UMW ee OYeHb Masio, pacnpeaeneHmne Heobxoaumo neprnoanvecku
nepecMaTpuBaTh.

PacnpegeneHue TpeboBaHW Mo nogcuctemMam U cocTaBHbIM YacTsM HeOBXoAUMO NMpoBOAUTL Ha cTaauun
onpegeneHnd. 3To NO3BOSIAET:

- NPOBEPUTL BbINOJIHEHUE TPEeDOBAHUIA HAOEXKHOCTU A1 CUCTEMBI;

- YCTAHOBUTb B MPOEKTE BbINONTHUMbIE TPEeOOBaAHUA HAAEKHOCTU ANl COCTABHbIX YaCTeW;

- YCTAHOBWUTL YETKUE U NoaaatocLLnecs npoBepke TpeboBaHMs HaaeXXHOCTM ANs1 NOCTaBLLMKOB.

PacnpeaeneHune TpedboBaHWN HAOQEXHOCTU MPOBOASAT B crneaytoLleM NopsiaKe:

- aHaANU3UPYT CUCTEMY U MOEHTUDULMPYHOT 06NacTuy, Ansl KOTOPLIX paszpaboTaH NpoekT, a UHopMaLna o
3HAYEHUAX XapaKkTepPUCTUK HAOEXKHOCTN AOCTYMNHA UIMN MOXET ObITh JTIErKo OUEHEHa;

- ONpeaensoT COOTBETCTBYIOLWME BEMUYMHBI U UX BKNAa4 B TpebOBaAHUSA HAOEXKHOCTMU CUCTEMBI. Pa3HOCTL
MeXay TpeboBaHUSAMU U PaKTUYECKUM YPOBHEM HAOEXKHOCTU ABNSAETCH YacTbio TpeboBaHUWA HAOEXKHOCTHU, KOTO-
pas AoJPKHa ObITh pacnpeaeneHa Mexay ApyrmMmm cocTaBHbIMU YaCTSIMU CUCTEMBI.

[TpenmyLlecTBa pacnpegeneHns TpedboBaH HageXKHOCTW 3aKoYatoTCs B TOM, UTO OHO:

- obecnevnBaeT NyTb COBEPLUEHCTBOBAHUA NPOAYKLIAN 3a CUET NOHUMAaHWUA COOTHOLLEHUSA MeXay Liensamu
HaOeXHOCTU CUCTEMBI U ee aneMeHTamMu (nogcuctemamu, 6nokamm, KOMMNOHEHTaAMK);

A



2005

TOCTP 51901.5

I9NSLOND
Aloged BH BM2A0USh UL

giagoL | -ooHaniadde nmaLonst edoed oloi
8 LY exxdairol | -8h MOQUMO WS8L1J0HLKOd88 SMHBLOUKIAG BKNalonusmeoa SULEBHY exxdairol| -0Sh380LU3h CULBHY
MAHSHOLMLO MMaLamaud dOZVH
QLY exxdatio| | WnHawundu sy -OU U HUhKDU gsULBHY exxdarrio| | sauHeaoaooY
I9gedN10 8I9HRUHUITS 1oiel | y(D)JAH a0ceiLo (MLOOH
IGNSLOUD (MLOOHRKULUAN goeedlo| -eugoadu xiadoLlod A ‘wal |-huindi) unalorsuoou
LY WHHawWundl | ) 40€BA10 NSLOOHENIHS1IHU SUHSBLIONKIGY sualousticoa cUUBHY -OUD BUT WUHSWMNIL] M gonmkad suUeHy
BEVLIBHE 010M090M 40EBIN10 ULDOHALaL
9Ly WUHaWUd| | -dew BUT 193 1OUD BMHBOULIO BAF0101T0| | -ea0TaUd0U CULBHY NUHaWUd| | ndis|| N1ad cULBHY
IANS1OND NLD
-OHX8eH MauaLleceIOU XIGHOMSLILUWON N NL1D d0EBNL0 MIJ0OHAUal
G'L'Y WUHaWUd| | -OHEBRMLOESQ UBLUaLleERNOU SUHBLDUKIAG -edodaUo0oU EUUBHY WUHBaWNd| ] cuueHe umioaoddep
MIOLIQ
IANS10UD NLD slqnunongeeaH daLnuaiqg
-OHX3eH MaLaLleeeIOU XIGHIMSLILWONY N NLD M1D0OHQOOO0UD0L | OHXOW XiIadolod A ‘nal MLIDOHXaTEeH 19WaXD
7 LY WHHaWKN] | -OHEBNL0E€8Q UBLUSLBERAOU SUHBUDUNKIAG -oged nalAu cuUUBHY -ON0 BUT WUHanud|] MOHAAIMAJ LD enLreHy
9N 1OUD 40EBIN10 ULDOHALaL MNLIAQ
LY WHUHaWndl | 40€BAN10 USLOOHAUJHS1HU SUHBLUJUKIGY -edofaUo0oU EUUBHY HaXOWED g -00 egadall enUBHY
nnl
-1I9900 UlooH9uUaleaoTaU
IAN31OUD 8 WaLlOUOToU ereLnid -00U UM MHaWadga 10 LKD
OJOHAU81UO0HLO M M1ID0HQOoooud0oL0ged MO nalooHaeduonaH | -uaee 19Na101M0 anUHaTad MalooHaeduUou
A WUHaWUd| | -OHEBRMNLOESQ UBLUaLRERNOU SUHOLDUKIAG MUTTEHUQIWON EULTBHY -oU U2 ‘WKUHaWuUdL] -9H edaadall cuueHy
BUHBEWNX
BUHEeaoAd | -ALIDQO OIOMD8hUHXSL UK sMHeaoduadacad £ag
-0Q0 U 90LHSHOUWON XI9HHodLIse BUT  { | ||\ | -©1edl0 BeULBHR KLU 9UH | WOL1OND XI9HAquUaledoral | 90€e)110 ULDOHENIHS1HN
'Y exxdao| | M 90€BML0 USLOOHEUNIHBLIHN SUHALDURKISY -9aHaWwndu OHXOWEOoY -00U BUT WMHawud|] sanHeaodueoHlod| |
v BUHa¥XouUMdu N1OOHXSTeH naush/UnH
MUNMETHSNONS 4 cUUEBHE WIGHHSEL138hNLUOY cULeHEe UIGHHSal108hey FoLla|N

IMHAL]

-edogadl snHsusdaduosed

M1DOHXSTeH eeuLUeHE heee XUMQo KMHamad KU a0f0len sMHedoedaUoUud| — L enmmuge |

3—2454



2005

[OCTP 51901.5

MAVIAAT O MMNeHUgGWON 9 oXqUOoL nhelfee naoa sMHamad BUD BO91BA0£AUOUON LSXOW U MheTee nidoeh nodolodsH sUT WKUHaWndu Folanw — «exwxdabou»
‘nnerolain MAMIAAE D oiMHaHaedD ou MILBLO0OTaH 319d0LOM8H 198NN HO OLlh ‘BBREI91UhA ‘MheTeE sMHamad BUT 91e80£9U0UOU BOLaBADALOT TOLaW — «HOXOWEOoa»

‘nhefec sMHamad suUT HeaoHanwodad Folanw — «wuHsWuUdu»
‘annugel 9 31918HMdU ‘BUHSKhBHEOQO-BAOLU) — S UM HEB h3 W U d |

‘Mhemee sMHamad BUT 91eg0edauoudn Bol1aeddAuor aH Folanw — «nwuHanundu sH»

"BEBN10 O BilogedeH sHTado — ] | N «

‘mMAedolan

OI9.LD0HHSLS
-oaduUoaH 0 ULDoHERILOESQ UaLaLeER)NOU

nalooHaeduoUaH

N1D0H¥aeH 1ol

AR exxdaiio| | MOHaMNO0 XI9HHa8g128hULIoN anHaLTadu BNa1Lonameoa cULeHY HaXOWEOY -3 SMIDShNLOULELD)
19N LMD NLD (I9dAMAdLD MOH
-OHX8eH MaualeeeiOoU XIGHIMSLUILUWOA M ULD -qQUBHOUNMIHAQ cULrBHR)

L LY exxdairo| | -OHERIL0E€3Q MNBLISLEBEBIOU SUHILUOUKIAYG H2YXOWEOY WnMHaWwndu sy MLOOHHULOWN ENULIQR |

niooHaeduomMaH EKUH

g0LHaHOUWON XmidahnHexanwodisue U n1o | -emedalofadu yuld oald MNHaXBdueH

oL LY exxdairo| | -OHEBNLOEDQ NSUSLRERAOU SUHBUIUNKIAY -Tado ex WwruHaumndl | WuHawnudu sy M NLOOHKhOodU ENLBHY

v BUHSXOoLKMdU N1JOHXaeH Naua/UMH
nMneoHsnoMa d cNUEeHe UIAHH39138hNLU0Y EULUEHE UIGHH39100hEY FOl1a|N

IAHAL

-edogedl snHsusaduoed

L 19nnuged 8NHBhHOM(O (o



FOCT P 51901.5—2005

- paccMaTpuyBaeT HaaeXXHOCTb HapaBHe C APYIMMU XapakTepUCTUKaMM NMpoekTa, TakKUMK Kak 3peKTUBHOCTL
N CTOUMMOCTD;

- onpegensieT Lenu HageXXHoCTW And NoCTaBLLMKOB;

- MOMOoraeT onTUMU3NPOoBAaTbL HAAEXXHOCTb CUCTEMBbI, MOCKOMbLKY paccMaTpUBaEeT Takne pakTopbl Kak CroXK-
HOCTb, KPUTUYHOCTb, BITUSIHUE YCIIOBUIN 3KCIyaTaLunu,

[1na pacnpeaeneHna HAQEXXHOCTU CYLLECTBYHOT OrpaHNYeHUS:

- 4acTo npeanonaraeTcs, YTo 3/IeMeHTbl CUCTEMbI HE3aBUCKMbI, TO €CTb OTKa3 O4HOIo afieMeHTa He BJIMAET
Ha paboTy Apyriux anemMeHToB. TakK KaK 3To npeanonoXXeHne YacTo He BbINOMHAETCH, OHO orpaHu4mMBaeT obnacTtb
npuUMeHeHns1 MeToaa;

- pacnpegeneHne anst CACTEM C pe3epBUpPOBaAHMNEM sIBNsSIeTCS bonee cnoXHbiM. [Ana HUX pekoMeHayeTco
MCNOMNbL30BaTh UTepaTUBHbIE MeTOoAbl NPOBEPKU BEINONMHEHWUS Lienel HaaeXXHOCTU CUCTEMbI, Hanpuvep MeTod aHa-
Nn3a aepeBa HeUCTpaBHOCTEW.

4.4 AHaNU3 HageXxHoCcTn

4.4.1 Kateropuu MetToaoB

MeToabl aHanMaa HageXXHOCTU, oNCaHHbIe B MPUINoXKeHUU A, KnaccudpnuupyoT B COOTBETCTBUN C UX MMaB-
HOW Lenbio No cneaylwmm KaTeropuam:

a) MeToabl ANgd npeaoTBpalleHNs HeucnpaBHOCTEW, Hanpumep:

1) orpaHu4eHne AoONYyCTUMbIX 3HAYEHW 1 BLIDOP YacTeu;
2) aHannsa NpoYHOCTU — HaNpsaXeHUN.
b) MeToabl aHann3a apXUTeKTypbl CUCTEMbI U pacnpeaeneHnsa HageXXHocTu. Hanpumep:
1) Bocxoadawmnm meTo (rnaBHbIM 006pa3om HanpasneHHbIN Ha UccneaoBaHWsl NOcNeaCTBUN e AUHUYHBIX
HeuncnpaBHOCTEN):
- aHanM3 gepesa cobbiT (ETA);
- aHanu3 B1UAOB U nocneacTemMn oTkasos (FMEA),
- UCcneaoBaHMe onacHoCTU U yaobceTea nucnonb3oaHna (HAZOP).
2) Huexogswmne metoabl (Mccneayowme nocneacTenst KOMOUHaL WM HEUCNPaBHOCTEN):
- aHanu3 gepeea HeucnpaesHocTen (FTA);
- MApPKOBCKNU aHamnmns;
- aHanuns ceTun leTpu;
- Tabnuua NCTUHHOCTU (aHann3 PyHKLUNUOHANBHOW CTPYKTYPbI);
- aHanun3 CTPYKTypHOM cxemMbl HaagexxHocT (RBD).
c) MeToabl ANs OLLeHKN XapaKTepPUCTUK OCHOBHbLIX CODLITUINA, Hanpumep:
- MPOrHO3UpoBaHNE NHTEHCUBHOCTU OTKA30B;
- aHanNn3 HageXXHOCTU YenoBeydeckoro ¢paktopa (HRA);
- CTaTUCTUYECKNE MeToadbl HaAeXXHOCTU;
- NporpamMmHoe obecneyeHne Ans npoekTMpoBaHns HaaexxHocTU (SRE).
MeToabl paznnyatoT Takke 1 No TUny codbITUA (3aBUCUMBIX UM HE3ABUCUMBIX), C KOTOPBIMU OHWU paboTaloT.
PesynbTaThl KNaccugpukaunm nepedncneHHbIX MeTogoB no 3aTOMy NpU3HaKky npusegeHbl Ha pUCyHKe 2.

HOCHEHOBETEHbHOCTb 3aBUNCUMDbIX A . ) MapkoOBCKUW aHanu3, aHanu3 ceTtu
CoObITUN Halln3 fAepesa coubiTiA NeTtpu, Tabnuua UCTUHHOCTY
[TocnegoBaTenbHOCTb HE3ABUCUMbIX FMEA HAZOP FTA RBD
cobbITUN
Bocxogawmm (OQUHOYHbIE Hucxogawmm (MHOToOKpaTHbIE OTKa3bl)
OTKas3bl)

PucyHok 2 — Cxema knaccuukaumm MeTogoB aHanusa HageXXHOCTU

ITU MeToabl aHanun3a NPUMEHWUMbBI KaK OJ14 OLEHKA XadPaKTEPUCTUK KaYeCTBa, TaK N AJ14 OUEHOK KOJTNYE-
CTBEHHbIX XaPaKTepPUCTUK NP NMPOrH03npoBaHN NoBEAEHNA CUCTEMbBI B SKCIJTyaTal A. IEl,(Z)CT‘C]lBepHDCTI:: pe3yJib-
TaTd 3aBUCUT OT TOHHOCTIA N MNPaBUJIBHOCTU AaHHBIX 00 OCHOBHbIX CODBLITUSIX.

OaHako HA oAnH MeTod aHann3a HageXHOCTU He MOXKET ObITb UCMONL30OBAH OJ1d BCECTOPOHHEI O aHallnN34d
peallibHO CYLLUEeCTBYHOLWMNX CACTEM (al'll'lapaTHbIX cpeactiB 1N NPporpaMmMHOro OGECI’IE‘-IEHI/IFI, CNCTEeM CO CINOXHOW
Cb}/HI(LI,I/IOHElJ'IbHOI?I CprI{'I'ypOI?I, CACTEM C Pas3/IMYHBbIMIA TEXHOJIOTUAMIN PEMOHTA N TEXHNYECKOIO OﬁCJ’Iy}I{I/IBaHI/IS:I
A T. ﬂ,.). ,D,J'IFI NnpoBeACeHNA aHalli3da HadeXHOCTU CITOXHbIX TN MHOFOCDYHI{LI,I/IOHEJ'II:HI::IX CUCTEM, KaK IpaBAI1O,
HEOGXOD,I/IMO NMPUMEHATDBb HECKOJIBKO AONOJTHUTESJ1bHBIX METOAOB aHAJ1N34.
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Ha npakTnke ncnonb3oBaHne KOMOMHaL MU HACXOAALWEro U BOCXoAsiLLEero aHanm3oB SABNAeTCHA BeCbMa (-
heKTUBHbLIM 1 NO3BONSET 00eCnevYnTb NONHOTY aHanmaa.

4.4.2 Bocxoasilime Mmetoabl

Ha4anbHbIM 3Tanom Ntoboro BocxoasLero metoga asnsietc naeHTUUKaL s peXKMMOB OTKA30B Ha COOT-
BETCTBYIOLLEM YpoBHe. [lNa Kaxaoro pexxuma oTkasa onpegensioT ero BnmsHMe Ha apPeKTUBHOCTbL CUCTEMBI.
Bocxogawmm metoq aHanmaa HageXHOCT NO3BONAET YETKO MAEHTUPULMPOBATL BCe PEXUMbl OOQUHOYHBLIX OTKa-
30B, MOCKONbKY OH OnuMpaeTcs Ha CNUCKU YacTel CUCTEMbl UK ApYrue KOHTPOJbHbIe CnUCKX. Ha HaYanbHbIX
aTanax pas3paboTky aHannM3 MoXeT ObITb KaYeCTBEHHBIM U UMETL Aeno ¢ PYHKUMOHANbHbLIMW OTKa3aMn. 3aTem
MOXET MPUMEHATLCH KONMMYECTBEHHbIWA aHaNus.

4.4.3 Hucxoasawue metoabl

Ha Ha4yanbHOM aTane HUCXOoAALWero MeToaa onpeaensatoT oauHodYHoe HebraronpuaTHoe cobbiThe UM Cobbl-
TUe, obecnevmeatollee PyHKLNOHUPOBAHME (YCNex) CUCTEMbI HA CaMOM BbICOKOM YPOBHE (BepLUHA CODLITUN).
3aTeM NOeHTUDPULMPYIOT U aHANMM3NPYHOT NPUYKHBI 3TOTO CODLITUA Ha BCEX YPOBHSIX.

Hucxogawmmn metoa HauMHAaKT C CaMOro BbICOKOIO YPOBHY, TO eCTh C aHanMaa HageXXHOCTU B LIeJTOM CUC-
TeMbl UNW NOACUCTEMBI U NOCNEAoBATENIbHO CMYCKAOTCH Ha 6onee HU3KUN YPOBEHD.

3aTeM aHannMa NPoBOOAT Ha cneayrolem bonee HU3KOM YPOBHE CUCTEMbI, MOAEHTUMPULINPYIOT BCE OTKa3bl U
COOTBETCTBYIOLLUME peXXUMbI NMocneacTBUU. 3TOT NpoLecc NpogonkaroT 40 TeX Nnop, Nnoka He AOCTUTHYT caMoro
HU3KOro YPOBHSA. HUcxoasawmn metoa UCNonb3yoT ANs OLEeHKU MHOrokpaTHbLIX OTKa30B, BKoYas nocneaoBsa-
TelbHble 3aBUCUMbIE OTKa3bl, MPY HANUYN HEUCNPABHOCTEN OOLLIEN MPUYUHDBI, a Takke A5s CrOXHbBIX CUCTEM.

4.5 AHanNU3 TexHU4YecKkoro oobcnyXxmMBaHMAa U peMoHTa

OPhPeKTUBHOCTL PEMOHTUPYEMON CUCTEMBI B DONMLLLIOW CTEMNEHU 3aBUCUT OT PEMOHTOMNPUIOAHOCTN CUCTEMBI,
a TalcKke OT cTpaTerm U MeETOA0B TEXHUYECKOTO OBCNYXUBAHUA U peMOHTA. [pr HEODXOCAUMMOCTU NPOACITPKUTENb-
HOMO (PYHKLMOHUPOBAHUS cUCTEMBI 3O EKTUBHBIM MEPONPUATMUEM MO 0becneveHno padboToCcnocoObHOCTU CUCTEMB
ABNSIETCA OLEHKA BITUAHUS HA HAAEXKHOCTb CUCTEMbBI MEPOMNPUATUA MO €€ TEXHUYECKOMY OBCNYKUBAHUO N PEMOH-
Ty. HagexHocTb aBndetca adpdeKTUBHBLIM nokazaTtenem yHKLMOHUPOBAHWUS B TEX CIlyvasix, Korga TpebyeTtcst obec-
neyeHue HenpepbIBHOMO PYHKLUMOHNPOBAHUS CUCTEMBI.

PeMOHT cnuctemebl B npoLecce akcnnyaTtauum 6e3 npepsiBaHUA ee pyHKLNOHNPOBAHUSA OObIMHO BO3MOXKEH
TONBKO ANSl CUCTEMbI C U3DLITOYHOW CTPYKTYPOWU. B 3TOM cnydyae BO3MOXHOCTb BOCCTAHOBMEHUS MW 3aMEHB!
yBENMYMBAET NokasaTenn 06e30TKasHOCTU 1 paboTOoCNOCODHOCTN CUCTEMBI.

OObIYHO ANS OLIEHKM aCNEKTOB PEMOHTA U TEXHUYECKOTo 0OCNYXKMBaHUS CUCTEMbI MPOBOAAT cneLmanbHbINA
aHanuns no [2]—{4].

5 Bbibop meToga aHanu3a HaAeXHOCTU

BeIOOp MeTo4a aHanmaa ans nporpamMmel HaAEXHOCTU SABMSIETCH OUYeHb MHAMBUAYANBHBIM U OCYLLECTBISI-
eTcsl 0bbegUHEHHBIMU YCUNMUAMI SKCMEPTOB MO HAAEXKHOCTM MU 3KCNIyaTauum cuctemol. Belbop gomKeH ObITh
cAenaH Ha paHHUX 3aTanax pa3paboTKy NporpaMmsl U UCcnegoBaH Ha MPUMEHUMOCTb.

[1pn NCcnonb30oBaHUK cneayroWwmx KpUTepruer BelbOp METOA0B MOXKET ObITh YNPOLLEH:

a) CNNOXXHOCTb cUCTeMbl. CNOXHbIE CUCTEMbI, HANpUMep, BKIoYaloLlue pesepBmpoBaHne Unn apyrue oco-
DeHHOCTU, OBbIMHO TPebYOT Dosiee rMyboKoro ypoBHS aHanmaa, Yem NpocCThle CUCTEMBI;

b) HOBM3Ha cucTembl. BHOBL paspabaTbiBaeMas cuctema Tpebyet bonee TwartensHOro aHannsa, Yem paspa-
boTaHHaga paHee;

C) Ka4eCTBEHHbIN NN KONUYECTBEHHbLIN aHanus. [1IeNCTBUTENbHO JIN KONNYECTBEHHbIW aHann3 Heodbxoaum?

d) eAnHWUYHbLIE NN MHOMOKpaTHbIE HeUcnpaBHOCTU. CyLLECTBEHHO NN BITIUAHUE KOMBUHAaLN HEUCNIPaBHOC-
Teln N UMW MOXKHO NpeHebpeyb?

e) noBeaeHne CUCTEMbI 3aBUCUT OT BPEMEHM UMW NocneaoBaTernibHOCTU cobbITUA. MeeT nu 3HaveHne ans
aHannaa nocnegoBaTefibHOCTbL COOLITUN (HanpUMep, CUCTEMA OTKaA3bIBAET TOMLKO B clyvae, ecnun cobbiTuio A
npeallecTByeT cobbiThe B, HO He HAOOOPOT) N NOBeAEHME CUCTEMBI 3aBUCUT OT BPEMEHU (Hanpumep, yxyaLle-
HUEe PEXUMOB paboTbl NOCE 0TKa3a UN BbINOMHEHUA PYHKLIAN)?

f) BOBMOXHOCTb UCMOMb30BaHUS MeTOda AN 3aBUCUMbIX CODLITUA. 3aBUCAT NN XapaKTepPUCTUKN OTKa3a UNU
BOCCTAHOBNEHNA OTAENbHOIo 3rieMeHTa CUCTEMbI OT COCTOAHUSA CUCTEMbI B LESTOM?

8
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g) BOCXoAALWMN Ui Huexoaawnm aHanma. OBbIYHO NpUMEHeHNe BOCXoOALLNX MeToaoB aABnsaeTca bonee
npocTbiM. NprUMeHeHne HUCXOOALLNX MeTOA0B TpebyeT OCMbICNIEHNS U TBOPYECKOro noaxoaa U umeeT bonbLue
BO3MOXXHOCTEW AN OLMNDOK;

h) pacnpegenerHue TpeboBaHuin HagexHocTU. MoxeT nn meTtoa 6bITb NpUCNocobieH K KONMYeCTBEHHOMY

pacnpegeneHuo TpedboBaHNA HAOEXKHOCTA?

) KBanudpurkauma ncnonHUTens. Kakon TpebyeTtca ypoBeHb 00pa3oBaHUA UNK onbiTa 4ns NpaBUNbHOMC NpK-
MeHeHuda MeToda’?

]) N(PUMEHNMOCTL. Hanpumep, perynnpytoLwlasl ctTopoHa U 3akazyunk o0bIMHO NPUMEHAET meToa?

K) He0BX0AMMOCTL UHCTRPYMEHTaNLHOW NogaepXKk. HyxgaeTtca N meTod B KOMMNbIOTEPHOW Noaaepke
TN OH MOXET ObITh BbINMOMHEH BPYYHYHO?

l) npoBepkn npasagonogodbus. MoXxHO NN NPOBEPUTL Npasacnoaodbue pesynsratoB Bpy4dHy0? Ecnn Her,
ABMNAKTCA N UHCTPYMeHTalbHble cpeacTBa AOCTYNHLIMUY

m) paboToOCNOCODHOCTE MHCTPYMEHTalbHbLIX cpeacTB. JencTBUTENTbHO TN MHCTPYMeEHTarbHble cpeacTBa
OOCTYNHLI? IMeloT NN 3TN MHCTPpYMeHTanbHbIe cpeacTsa OO MHTepdenc ¢ ApyruMmn MHCTPYMEHTalbHbIMIA
cpeacTBaMM aHanuaa, UTobbl pe3ynsTaThl MOrn MHOTOKpaTHO MCNOMNb30BaTLCA UMW NepeaaBaTbCA?

n) cTaHgapTu3auuna. CywecTByeT M CTaHaapT, yCTaHaBNMBaOLWMA TpeboBaHUA K NpeACTaBIEHUIO ero pe-
3ynbLTaToOR?

B Tabnuue 2 npuBeneH KpaTku 0b630p pasnuUyHbIX METOAO0B aHanmaa HageXKHOCTU, UX XapaKTepUCTUK
ocobeHHocTeW. [Anda nonHoro aHanusa cUcTeMbl MOXKET NoTpeboBaTbCHA NPUMEHEHNe HECKONBKUX METOA0B.

10
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[MpunoxeHve A
(cnpaBo4HOe)

KpaTKOE onncaHne MeTogoB aHalinda HaOeXxXHOCTH

A.1 OCHOBHbIEe MeTOAbI aHANM3a HAOE)XHOCTH

A.1.1lNporHoznpoBaHne MHTEHCUBHOCTU OTKA30B

A.1.1.1 Onucanve n uenb

[TporHo3npoBaHne MHTEHCUBHOCTU OTKA30B SIBNSETCA METOAOM, KOTOPbIM MPUMEHSIOT rMaBHbIM 0Opa3oM Ha paH-
HUX CTaausIX NPOEKTUPOBAHUS ANS OUEHKM MHTEHCUBHOCTU OTKA30B 0bopyaoBaHus n cuctembl. OH MOXKET BbITb UCMOSb-
30BaH TaKKe Ha cragMm npomn3BoAacTBa NPU HEODXOAMMOCTU YNYYLLEHUS KONMYECTBA NPOayKUMW.

[ns nporHo3npoBaHus NCMNonb3ylT OAUWH N3 TPEX OCHOBHbLIX METOOOB:

- METOA MPOrHO3NPOBAHUA MHTEHCUMBHOCTU OTKA30B B UCXOAHbLIX YCIOBUAX, HA3bIBAEMbIN KONMMYECTBEHHbLIM aHanm-
30M YacTemu;

- MEeTOA, MPOrHO3NPOBAHNS MHTEHCUBHOCTU OTKA30B B 3KCNNyartauMOHHbLIX peXumax, Ha3dbiBaeMbl aHaAnNmM3oMm Ha-
NPSXKEHUN YaCTeMW;

- METOA MPOrHO3NPOBAHNA UHTEHCUBHOCTM OTKA30B, UCNONb3YIOWMKA aHann3 nogobus.

Bbibop meTtoga 3aBucuUT OT 0bbema UMEKLWENCcs nHpopMaumm 0 CUCTEME, a Takke OT HeobxoaumMon TOYHOCTU
annpokcnmayum.

A.1.1.2 TlporHoanpoBaHne MHTEHCUBHOCTU OTKA30B B UCXOOHbLIX YCNOBUAX U NPOrHO3NPOBaHNE UHTEHCUBHOCTMW
OTKA30B B 3KCMJIyaTauUOHHbIX peXxunmax

B atux cnydvasix Heobxogumo 3HaTb KONMUYECTBO U TUM KOMMOHEHTOB, BXOOSWMX B CUCTEMY, a TaKXKe napameTtpbl
3KCNMyataunoOHHbIX PEXUMOB, AN KOTOPbIX MPOBOAUTCH MPOrHO3NPOBaAHNE MHTEHCUBHOCTU OTKAa30B. Ecnn napametpol
3KCNNyaTauNUOHHbBIX PEXUMOB ANsl KOMMOHEHTOB COBMNagatoT € napamMmeTpamMu UCXOAHbIX YCNOBUW, TO 3anucu 06 sKcnny-
ataunoHHbIX pexnmax He genator. OgHako ecnv napameTpbl 3KCNyaTtaynoHHbIX PEXUMOB OTNMYAKOTCH OT NapamMeTpoB
NCXOAHbIX YCNOBUW, TO NPUHUMAOT BO BHUMaHUE UCTONb3YyEMbIE YCIOBUS U PEXUMbI OANSl KOMIMOHEHTA (3NEKTPUYECKHUE,
TENNOBbIE, OKPYXaloWwen cpeabl 1 T. 1.). AAna 31oro AorkHbl ObITb UCNONBb30BaHbI cneynanbHO paspaboTaHHble MOOAENW.
[1ns1 TOYHOro nNporHo3a Heobxogmma HagexHas basa AaHHbIX MHTEeHCUMBHOCTU oTKa3oB. B MOK 61709 [5] aaHbl pekoMmeH-
JAaunn Kak YCTAaHOBUTb MHTEHCUBHOCTb OTKA30B B UCXOAHbIX YCNOBUAX (3TOT CTAHAAPT HE COAEPXKUT AAHHBIX 06 MHTEHCUB-
HOCTW OTKA30B). Heobxoanmble BbIMUCIEHUSA MOMYT 3aHSATb MHOIMO BPEMEHWU, MO3ITOMY PEKOMEHAYETCH NPUMEHSATb COOT-
BETCTBYIOWME MPOrpaMmmMHbie CpeacTBa.

[IporHo3npoBaHne MHTEHCUBHOCTU OTKA30B OCHOBAHO HAa Crneaylolmx npearnonoXeHusiX:

- KOMMOHEHTbl COEAVMHEHBI B CUCTEME MocnegoBaTenbHO (TO €CTb OTKA3 KaXAoro KOMMOHEHTA NPUBOAUT K OTKA3y
CUCTEMBI);

- MHTEHCUBHOCTb OTKA30B KaXXAOro KOMIMOHEHTa MOCTOSIHHA,;

- OTKa3bl KOMIMOHEHTOB SIBNSAOTCH HE3aBUCUMbIMMU.

ITN NPEeanonoOXeHnst OTHOCUTENBHO UCCNEAYEMON CUCTEMbI AOIMKHbI ObIThb TWATENbHO PACCMOTPEHBI, TaK Kak
OWNOOYHOE UCMONb30BaHUE MEeToda MOXET MPUBECTU K MOSIBNEHUIO ONAaCHbIX OLWMBOOK.

[lpegnonoxeHne, YTO MHTEHCUBHOCTU OTKA30B KOMIMOHEHTOB SBMAOTCH MOCTOSAHHBLIMW, COKpaLWAET KONMUYECTBO
BbIYMCIIEHUN, TaK KaK B 3TOM Clny4ae UHTEHCUBHOCTb OTKA30B CUCTEMbI SIBIMAETCHA CYMMOW MHTEHCUBHOCTEN OTKA30B
KOMMOHEHTOB. IHTEHCMBHOCTL OTKA30B CUCTEMbI HE BCErga sIBNSAETCH 3HAYMMOWU XapaKTEPUCTUKON HAOEXHOCTN CUCTE-
Mbl, MOCKOJIbKY HE BCE& OTKAa3bl BO3AENCTBYIOT HA CUCTEMY oaAuHAKOBO. OTKasbl AMArHOCTUYECKUX SNEMEHTOB U HEKOTO-
pble PEXMMbI HENCMPABHOCTEN MOIYT HE BIUATL HA PYHKUMOHNPOBAHNE CUCTEMbI. B 3TOM Crnyvyae MHTEHCUBHOCTb OTKa-
30B CUCTEMbI SABNSIETCSH NULLb MEPOWN KONUYECTBA KOPPEKTUPYIOLLMX OENCTBUN TEXHUYECKOIO OBCNYXMBAHUSA, HE3ABUCH-
MO OT TOro, CBsi3aHbl OHMU C OTKA3aMWu CUCTEMbI UIN HET.

TOYHOCTL NPOrHO3a XapakTepUCTUK HAAEXHOCTU CUCTEMbI 3aBUCUT OT AOCTYMHbIX MOAENen OTKA30B KOMIMOHEH-
TOB. BCce BbllLEyKa3aHHOE OTHOCUTCH Takke K MNPOrHO3NPOBAHMID MWHTEHCMBHOCTM OTKA30B B 3KCNNyaTauUMOHHBIX pe-
XUmax.

A.1.1.3 TlporHo3anpoBaHne MHTEHCMBHOCTU OTKA30B C MCMONb30OBaAHMEM aHanm3a nogobwus

AHanna nogobus BKINIOYAET UCMONBb3OBaAHME ANS NPOrHO3NPOBAHNUSA HAOAEXHOCTU AaHHbIX 3PDEKTUBHOCTN 0BOPY-
AOBaHUS MPW 3KCnnyataunum ans CpaBHEHUSI XapakTEPUCTUK BHOBb pa3paboTaHHoro obopyaoBaHus ¢ XapakTepucTuKa-
MU 0bopyaoBaHnsA-NpoTOoTUNA.

CpaBHEHNS1 XapaKTEPUCTUK aHaNoOrM4Horo obopyaoBaHns MOryT ObiTb CAEnaHbl HA YPOBHE 3NeMeEHTa, NOACUCTE-
Mbl UTTM KOMMOHEHTA. [1pn 3TOM MCNONb3yOT O4HN N Te Xe AAaHHble 3Kcniyartauum, HO NMPUMEHSIOT PasnnyHble anropuT-
Mbl U pacyeTHble Ko3ppuumeHTol. ConocTaBnsieMble 3MEMEHTbI MOIyT BKMOYaATh:

- YCNOBUSA 3KCNIyaTtauum oOKpyxaruwen cpeabl (M3MEPEHHbIE U 3aJaHHbIE);

- XapaKTepUCTUKN MPOEKTA,;

- MpoLUecchl NPOEKTA;

- pouecchbl obecneveHnst HageXXHoOCTK,;
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A.1.1.7 Mpumep ans nHTErpanbHON cxembl (CMm. [5])

nsa bunonapHon onepaTtMBHON NamATU UHTEHCUBHOCTb OTKA30B B CMEeAyIOLMX UCXOOHbIX YCIOBUAX A, . = 1077 v 1;

- TEMNEpaTypa okpyxatruwen cpegbl: 0 — 40 °C;

- camoHarpes — 20 °C.

Kaknm byaeT 3Ha4YeHne MHTEHCUBHOCTM OTKA30B MNpU TEMMEpPaType OKpyXatoLwen cpeabl 6
3HA4YeHNEM camoHarpeBa?

Lar 1. Mogenb MHTEHCUMBHOCTM OTKA30B B 3KCNMyaTauMOHHbLIX peXumax onpeaensior no dopmyne

amb, ref

— o
amb, ref = 70 °C ¢ 1em Xe

A= ?\’refnT’

rae T, — KOSMPULMEHT TEMNEPATYPHOIO BIUSHUS.
LLlar 2: V13 pucyHka A.1 cniegyeTt, YTO KOSMMUUMEHT TEMNEPaTYPHOro BNUSHUA T = 3,4.
Micnonb3ysa 3Ha4YeHne NCXogHoW Temnepartypbl u hakTnyeckyro TemneparTypy, onpeaensiem:

0, =6 + AT, =40 °C + 20 °C =60 °C;

amb, ref

0,=6_, +AT,,=70°C+20°C=90"°C.

amb

LLlar 3: MuTeHcmBHOCTL OoTKasoB ans 6, . = 70 °C onpeaensiem no opmMmyne, ykasaHHon anst wara 1

A=A =3,4-107"y",

ref

A.1.2 AHanun3 gepeBa HEMCNPaBHOCTEMN

A.1.2.1 Onucanve n uenb

AHanu3 aepeBa HeucnpapHocTen (FTA) siBnseTtca HUCXoAsIWmMM METOA0M aHanmiaa HagexXHocTun npoaykumm. OH
npeaHasHaveH ans naeHtndpmkaumm m aHannasa ycnoBum n (QaktopoB, KOTOPbIE BbI3bIBAOT UM CNOCODCTBYIOT MOSBIE-
HUIO HEXEnaTenbHOro pesynerara U BNUSAT HA 3PPEKTUBHOCTb, HE30NaCHOCTb, 3KOHOMUYHOCTL U APYIrne XapakTepuc-
TUKU CUCTEMBI.

FTA MOXET Mcnonb3oBaTbCHA AN NOCTPOEHUS MOAENU MPOrHO3NPOBAHUSA HAOEXHOCTU, a TakKe Npu npoBedeHUn
aneTepHaTUBHbLIX UCCMNeaoBaHUn Ha CTaaum NPOEKTUPOBaHUA NMPOOYKUNN.

FTA npumeHsAdT ana onpegeneHns KONMMYEeCTBEHHbIX OLEHOK, XapaKTepusylowmx npuyvnHel HencnpaBsHoctn. FTA
aBnseTcsd aPPeKTMBHbIM METOAOM, KOTOPbIM MAEHTUDULMPYET N OLUEHNBAET PEXNMbI OTKA30B N MNMPUYNHBI N3BECTHbIX
U1 npeanonaraembsiX BO3AENCTBUMN.

FTA no3BonsaeTt y4ecTb U3BECTHbIE HEDBNAroNpUATHLIE BO3AEUCTBUS U HAXOAUTb COOTBETCTBYIOLLMNE PEXUMBI U NPU-
YnHbl OTKa30B. FTA cnocobCTBYET CBOEBPEMEHHOMY CMSITYEHUIO MOTEHUMAIBHBIX PEXUMOB OTKA30B U MNOBbLILWEHUID HA-
OEXHOCTU NMPOAYKUMN Ha CTagun MPOEKTUPOBAHUS.

FTA no3Bonser npeacraBnTb annapaTHyo U NporpamMmmMHyo OyHKUMOHANbHbIE CTPYKTYPbI CUCTEMbI, paboTaert ¢
OCHOBHbLIMW COBBITUSIMM U SABNSAETCH METOAOM MOAENUPOBAHUS HAOEXHOCTU. FTA yunTbiBAeT CNOXHblE B3auMOAeNn-
CTBUS YacTeN CUCTEMbBI, MOAENNPYSA X PDYHKUMOHATNBbHLIE 3aBUCUMOCTU UK 3aBUCUMOCTU OTKA30B, CODbLITUS, Bbi3bIBALO-
lpe OTKa3, obwmne npuymHbl cobbiTMn KM No3BonsaeT chopmMmupoBaTh 0bWEe NpeacTaBneHne 0 CUCTEME.

I1ns oueHkn nokasarenen HageXXHoOCTU U padboTocnocobHOCTN CUCTEMBI C NOMOLWBLIO FTA NPpUMEHSIIOT Takne MeTo-
Abl, Kak bynesbl cokpaweHust n aHanmia Habopa Bblpe3oK. OCHOBHBIMU NCXOAHBIMU OAHHBIMM MEeToAa SABNAIOTCH UHTEH-
CUBHOCTU OTKA30B, MHTEHCUBHOCTU BOCCTAHOBNEHWS, BEPOSATHOCTU NOSIBIIEHUSA PEXMMOB HENCMPABHOCTEN ANS KOMIMO-
HEHTOB.

A.1.2.2 llpumeHeHne

AHanma3 gepeBa HEUCNPABHOCTEN MMEET ABOMHOE NMPUMEHEHUE: KaK crnocod naeHtTndmkaumm npuHnHbl N3BECTHO-
ro OTKa3a U Kak MeTo aHanuaa pexuma oTKasa, MoaenmnpoBaHUA N NPOrHO3NPOBAHUA HAOEXHOCTMW.

FTA ncnonb3ylotr anst nccnegoBaHna noTeHunanbHbIX HEUCMPABHOCTEN, UX PEXUMOB U MPUYNH ANs onpeaeneHuns
KONMMYECTBEHHOM OLEHKM MX BKNada B OTKA3 CUCTEMbI NPU NPOEeKTupoBaHun. [lepeBo HEUCNPaBHOCTEN CO34atoT, YTOObI
NpeacTaBUTb HE TONMBKO (PYHKLUMKM CUCTEMBI, HO TAKKEe MU €€ annapaTHble cpeacTBa, nporpammHoe obecrneyveHmne n mx
B3anMogencTene. Ecnn 4yenoBek ABNSIETCSH YaCTbiO CUCTEMbI, YENMOBEYECKME OLNOKN MOryT BbIThb BKItoveHbl B FTA. Bepo-
ATHOCTb NOSIBNEHUS NPUHYUH PEXUMOB HEUCNPABHOCTEN ONpPeaenstor € NoMoLlbio TEXHUYECKOro aHanm3a n 3aTem UC-
NONb3YIOT AN OLEHKN BENWYUHBI UX BKNa4a B COCTOSHME NONHOW HepaboTocnocobHOCTn cuctemsbl. [pn aTom gonycka-
10T BO3MOXHOCTb M3AMEHEHUW U MOBbIWEHUSA HagexXHocTU. FTA no3Bonser moaenmpoBaTh HAAEXKHOCTb KOMOMHALMK
annapaTtHbIX, SNEeKTPOHHbIX U MEXaHU4YEeCKUX cpeCcTB U NporpamMmMmHOro obecnevyeHus, a Takke Ux B3aumoaencTBuUe.
Takum obpasom, FTA aBNSETCA MOLWHBIM MHCTPYMEHTOM aHanmaa HaaeXHOCTU CUCTEMBI.

A.1.2.3 KntoyeBble snemMeHTbl

Krto4veBble 3nMemMeHThbl AepeBa HENCMPABHOCTEMN:

- KrnanaHbl U coObITUS,

- HAboOpbl BbIPE3OK.
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Knananbl npeactaBnsaoT cobon peaynbrar, a cobbiTus — Bxo4 B KnanaH. CMMBONMUYECKN NPeacTaBneHne HEKOTO-
PbIX KOHKPETHbIX KManaHoB MOXET U3MEHSATLCH B Npouecce peleHns pasHbliX 3agad. OaHako npeactaBleHne OCHOBHbIX
KrnanaHoB AOBOJIbHO YHUBEPCasibHO.

Habopbl BbIpe30oK npeactaBnsitoT cobon rpynnbl COObITUA, BO3HUKHOBEHUE KOTOPbLIX BbI3bIBAIOT OTKA3 CUCTEMBI.
MuHumMmanbHble HAbOPbl BbIPE30OK coaepXat MUHUMANbHOE KONMUYECTBO CODbITUN, KOTOPble HEOBXOaMMbl AN OTKa3la
cuctemsbl. [lpy yganeHmn ogHoro cobbiTus OTKa3 CUCTEMBI HE MPOUCXOOWNT.

A.1.2.4 locTonHCcTBA:

- pa3paboTtka MoxeT bbiTb Ha4YaTa Ha pPaHHUX CTaausiX NMPOEKTUPOBAHUS W 3aTeM paspabaTbiBaTbcsl bonee noa-
PpOOHO OAHOBPEMEHHO C Pa3BUTUEM MNPOEKTAa;

- NOEHTUMPULNPYET N CUCTEMATUYECKN PETMCTPUPYET NOMMYECKUE MYTU HENCTMPABHOCTU OT UX NOSIBNEHNSA 40 OCHOB-
HbIX NPUYKMH Npy noMmowmn bynesown anrebpsi;

- JOMNyCcKaeT NpocToe npeobpasoBaHmne NMormivecknx Mmogenen B COOTBETCTBYIOWME BEPOATHOCTHbIE XapaKTEPUC-
TUKMW.

A.1.2.5 OrpaHnyeHus:

- NO3BONSET NpeaAcTaBuTb COObLITUS, 3aBUCALLME OT BPEMEHU UMW NOCNeaoBaTeNbHOCTU UX NOSBIEHUS;

- UMEET OrpaHnYeHns1 OTHOCUTESbHO pekoHdUrypaunm cUctembl U CUCTEM, PYHKUNOHUPOBAHNE KOTOPbLIX 3aBUCUT
OT UX COCTOSHUSL.

ITU OrPaHUYEHUSA MOXHO YCTPaHUTb, NpumeHsas FTA B KOMOMHaAUUMM C MAPKOBCKUMU MOAENSIMU, €CIN MAPKOBC-
Kne moaenu NpUMeHsItoTCH AN OCHOBHbLIX CODbITUM AepeBa HEUCNPAaBHOCTEMN.

A.1.2.6 Tlpnmep

[epeBO HENCNPaBHOCTEN ayanoyCUNUTENs N300paxeHo Ha pucyHke A.2. BepxHum ypoBHEM AepeBa HEUCMPABHO-
CTEN CUCTEMBI ANS ayanoycunnTens SBNsiloTCH Knanadbl BXO4a Ha KnanaH BepLluMHbl (rMaBHble NOACUCTEMBI).

Cucrema
YCUNUTENS
B HepaboTo-
CMOCODHOM
COCTOSHUNU

LE] /7™

CucrtemMa yennurens
Q = 8,582e-1

Yennutenu Cxema

BbIBOOA MUKPO-
Ha OUHaAMUKK KOHTpOrnepa

(OTKa3) (0TKa3)

A A

BxoOHble yeunutenu MukKpoKkoHTponnep
Q = 3,583e-1 @ =1,975e-2

MNogcucrtema B MNoacuctema D
(OTKa3 (0Tka3
SNEKTPOHUKM) SIMEKTPOHUKN }

A A

[loacuctema B Mogcuctema D
Q=1,697e-2 Q = 3,401e-1

ONEeKTPOHHbIN [Mogkno4eHmne Moacuctema A Moagcuctema C
CHETHMK MUTaHKS (OTKa3 (OTKa3
(0TKas) (cboun) 3NEKTPOHUKW) SNEKTPOHNKN)

[MogknoyerHune
CUYeTUHMKA

Q = 9.008e-2

[Mogcuctema A Moacuctema C
Q= 2,347e-2 Q= 6,523e-3

CueT4uk
Q= 3,000e-3

PucyHok A.2 — [lepeB0O HeEMCnpaBHOCTEN ANA ayanoyCUnnTens
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Hanbonbwunn BKNag B 06WMN OTKA3 BHOCUT BETBb AEPEBA HEUCMPABHOCTEN, N30DpaXXeHHas HA pucyHke A.3.

KoraeHcaTop
1500 mkP
{(38MbIKaHNe )

ARVA

Bbixoa KoHOeHcaTopa
Q= 5,67e-2

3agarwmin KopoTkoe
reHepartop 33aMblKaHUe
(3aMblKaHne Ha SNEKTPOINMUTUHECKOrO
BbIXOAE reHepartopa) KOHAeHcaTopa

LEl ™\ Hy

Bbixoa ¢ reHepaTtopa
Ha KOHOeHcaTop

OTKas ns3-3a

BO3OEUCTBUN

OKpyKaloLlel
cpen.l

OkpyxatoLlas cpeaa Cny4aiHoe 3aMblKaHne

Q = 2,000e-8 Q = 2,000e-8 C 9041
N—
Q= 5,67e-2
OINMEeKTPOInT 3amblkaHue,
XUMUYeCcKoe NpocaYnBacTCAH BbI3BaHHOE SaMblkaHue

3arpA3HeHne 13-3a BbICOKOMN
TeMnepaTyphbi

nonaganvem
Mycopa

Ha KIIeMMaX

3arpsA3HeHne BbIXOAHOrO [poTeyka U3
KOHAeHcaTopa BLIXOHOMO KOHAEHCATOPa Mycop € 9041
— S S~
Q = 1,000e-8 Q = 1,000e-8 Q = 1,000e-8 Q = 1,000e-8

PucyHok A.3 — lMoacucrtema aepeBa HENCNPABHOCTEN (CM. PUCYHOK A.2)

Ipn n3obpaxeHnn gepeBa HEUCNPABHOCTEW UCMONb3YIOT CUMBOIbLI, NpuBeaeHHble B Tabnunue A.1.

lenb gaHHOro aHanmsa — HauTU Hanbonee BEPOSATHYIO NPUYMHY OTKa3a ycunutens. B npouecce aHanmnia BbISIC-
HUNOCb, YTO CaMbl¥ BbICOKMW BKMNaQ B OTKA3 YCUINMUTENSA BHOCUT 3MEKTPOSIMTUHECKMN KOHOEHCATOP, PacnofOXEHHbIN Ha
BbIXOo4e ycunutens Ha gnHamuKk. CylecTBYeT BbICOKAs BEPOSATHOCTb KOPOTKOrNO 3aMblKaHUS 3TOro KoHgeHcartopa. IT0
ABNsSIETCS CNeacTBUEM BbIbopa KOHAeHcaTopa ¢ bonee HU3KUM HanpsiKeHNEM U3-3a €ro MeHbLIKX rabaputoB. B pesynb-
TaTe NOHMXEHNE eMKOCTU 3Toro koHgeHcartopa coctaBuno 90 %. KopoTkoe 3ambikaHUE SABIAETCH TONMBbKO AOMOSTHWU-
TENbHOW MPUYNHON OTKAa3a KoHaeHcaTopa.

O6e NpuYMHbI NPUBENWN K YBEINMUYEHNIO KONMYECTBA OTKA30B KOHAeHcaTopa. KcxoaHass MHTEHCUMBHOCTbL OTKA30B
anekTponutndeckoro koHgeHcartopa (1500 mkd) He aBnsieTcs HU3KoW. KoHgeHcaTop Obln 3aMeHeH Ha KOHAEHCATOpP C
COOTBETCTBYIOLLMM HANPSXKEHUEM, YTO YMEHBLLUUITO BEPOATHOCTb OTKA3a YCUNUTENS 3a CPOK CnyXbbl Bonblie 4em Ha
20 %. B pesynbrarte 3T0ro noBbiCUnacbk HaA4EXHOCTb CUCTEMBI.

B 3tom cny4vae nokasatenb HepaboTocnocobHOCTU cnctembl QQ, pacCHUUTaHHbIM ANS 3aaHHOTO BPEMEHWN SKCINYy-
aTaunmn, npeacraBnsetr cobon BEepoOsSTHOCTb OTKa3a cucTembl F(f), Tak Kak peMOHT HE AO0nycKancs.

B aTom npumepe ncnonb3oBanucb CTaH4apTHbIE KnanaHbl, KPOMe KrnanaHoB MOACUCTEM, Y KOTOPbIX TPEeyronbHUK
YKa3bIBAET, YTO KnanaHbl ByayT paspaboTaHbl NO3Xe, a KBagpaT BOKPYr HUX YKA3bIBAET, YTO KaXXAbIM U3 HUX NOKAa3aH Ha
OTAENBHON CTPpaHuLe.
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Tabnunua A1 — CumBOnbl, NCNOMNb3yemblie NPy M306paxxeHnn gepeBa HEUCNPABHOCTEN

CumMmBOnNn HanmmeHoBaHMe cumMmBoOna OnucaHne cMmBeona

BepwuHa cobbitnn BepwurHa cobblTUX, COOTBETCTBYIOWAA HEWUCTT-
PaBHOCTU CUCTEMbI

[TpomexyTouHoe cobbiTue [TpomexyTouHoEe cobbiTne, COOTBETCTBYIOLWEE
HENCNPABHOCTb HoOnee BbICOKOro YPOBHS, YEM CO-
ObITUSI OCHOBHOIO YPOBHS

OcHoBHOE CcObbITHE OcHoBHOe cobbiTue, ANs KOTOPOro MMeeTCs1 UH-
dopmMauns 0 HAOEXHOCTU

KnanaH nepexoaa KnanaH, ykasbiBaloWmn, 4YTO 3Ta YacCTb CUCTEMb
paspabaTtbiBaeTcs B APYron 4acTtu UIin Ha apyron
cTpaHuue gnarpammeol

Knanan WJK CobbiTue BbiX04a NPOUCXOOAUT, €Crn NMPOUCX0-
OST BCe cobbITUS BXO4a OQHOBPEMEHHO

f Hepa3paboTtaHHoe cobbiTne YacTb cuctembl, KoTopas He pa3paboTaHa

KnanaH WA CobbiTne BbiX0oAa NPOUCXOOAUT, €Crn MPOUCX0-
OST BCe BXoAHble cObbITUS 0QHOBPEMEHHO

A.1.3 AHanun3 pepeBa coObITUM

A.1.3.1 Onncanve n uenb

AHanna gepeBa cobbitn (ETA) pacnpocTpaHsieTca Ha psia BO3MOXHbLIX NOCNeACTBUU peanu3aumm cobbliTua nnm
oTKaza cuctembl. IDDEKTUBHBIM MOXET DObiTb coegunHeHne gepeBa cobbiTun ¢ gepeBom HeumcnpaBHocTen. KopeHb
nepeBa cobbiTM MOXeT ObiTb BEPLUMHOW AepeBa HEUCMPABHOCTEN. ITa KOMOMHAUMSA MHOIOA HA3bIBAETCHA aHalnu3om
NpPUYnHLI N CregeTeun, B KOTopom FTA ncnone3yiot ansg aHanusa npuydvH, a ETA — ansa ananusa nocnegctemn peannaa-
U cobbiTnsa. YTobbl OLEHUTE CEPLE3HOCTL NMOCNEACTBUN, KOTOPbIE CNEAyYoT 3a peanusauymen cobbitnsa, Heobxoaumo
naeHTnduympoBaTtb, UCCNegoBaTh N ONpeaennTe BEPOATHOCTb BCEX BO3MOXHbIX MOCNEACTBUMN.

A.1.3.2 IlpnmeHeHne

AHanna gepesBa cobbITUM NPUMEHSIIOT B TEX CNy4asix, Korga Heobxogmmo NCCrneaoBaTb BCE BO3MOXHbIE NYTU POpMU-
poBaHUs cObbITUW, NOCNEAOBATENBHOCTE UX NOSBIEHUS U HAMboNee BEPOSATHLIE pe3ynbraTbl unn nocneacrteus. [locne
Ha4YanbHOro COOLITUSA MOXET NMPOU3OUTU HECKOINBKO Creaylwmx cobbiTun/cneacteun. BeposaTHOCTb, CBSI3aHHAs € pea-
nm3aunen onpegeneHHoro nytn (nocneaoBaTenbHOCTH) CObbITUI, paBHA MNPON3BEAEHUIO YCIOBHbLIX BEPOSTHOCTEN BCEX
COOLITUM Ha STOM MYTW.

A.1.3.3 Knio4veBble 3NeMeHTHI

KntoveBbiMM anemeHTamn npumeHeHnst ETA aBnsaoTes nHnumatop (nepBoHadvanbHoe cobbiTue), nocneayioume co-
BbITUS M NX NOCNEeacTBUSL.

A.1.3.4 lNpenmywecTtia

[NaBHbIM NPEMMYLLECTBOM MNPUMEHEHUS aHann3a aepeBa CobbITUN SABNSETCH BO3MOXHOCTb OLEHUTb MOCNEACTBUS
COObITMMN N TakuMm 0Dpa3omM cnocobCTBOBATb CHUMXXKEHUIO BbICOKOW BEPOSATHOCTM HEDONaronpuATHOrO nocneactBmsl. AHa-
N3 aepeBa CobbITUN SABMNSAETCH XOPOWMM AOMONHEHMEM aHanu3a aepeBa HeucnpaBHOCTEN. AHannM3 aepeBa CobbITUN
MOXET ObITb TaKXe UCMONb3OBAH MNPU aHanm3e PeXMMOB OTKA30B. B 3TOM cny4vae aHanm3 npocnexmBaeT BO3MOXHbIE
nyTn cobbiTns (peXXnmoB OTKa3sa), YTobbl onpeaennuTb BEPOATHbLIE MOCNEACTBUS OTKa3a.

A.1.3.5 OrpaHn4eHus

AHanna gepesa cobbiTM HEOBXOAMMO NPOBOAUTL C OCODOW OCTOPOXHOCTBIO NP paboTe C YCNOBHbIMU BEPOSTHOC-
TSAMW U HE3AaBUCUMbIMU CODBLITUSIMW.
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A.1.3.6 Tlpumep
[Tpumep aHanmasa npocToro gepea cobbiTu npuBeaeH Ha pucyHke A.4. B npumepe paccmoTpeHo cobbiTne oTKasa
aBTOMOOWUIMTBHOW LLUMHBI U NPUBEAEHO HECKONBbKO BO3MOXHbLIX Pe3ynbTaTos.

A o ABTOMOOUITL MEONEHHO OCTaHOBUICH.
—PM =05 1 TloBpexgeHnn HeT
l Pc1 = 0,5

C Pp=04 ABTOMOBUIMb MEOITeHHO OCTaHOBMUICA.
Co  TMospexaeHo Koneco

Per=0,0%x0,3x0,4=0,00

Pgy = 0,3 P =08 ABTOMOBUITE CTONKHYICH C pasfaenvTenem
3~ c, normoc. MospexaeHsl aBTOMOBUIL U

pa3gennTesib NoJoc
A ch =0,5x0,3%x0,6=0,09

Ol

C Pey=02 ABTOMOBWIB cbexan ¢ aoporu. ToepexaeHs!
KOPMYC aBTOMOBUNS 1 OBUTraTENb

PA2 - 0,5
Pey =0,0%x0,7x0,2=0,07

Pgo =0,7 CTonkHoBeHWe ¢ ApyruM TPaHCMOPTHLIM
Prs=0,8 cpeactsoM. [oepexaeHbl 06a asToMOBUITA
C, (B TOM 4ucne asurartenu)

Peos=0,5x 0,7 x 0,8 = 0,28

O

A — 6e3 maTtepuanbHoro yuwepba nnm TpaBmbi;
B — marepuanbHbin ywepb, 6e3 TpaBmbl;
C — noBpexgeHne asTomobuna 6e3 apyroro marepmanbHoro yuiepba.

PucyHok A.4 — [lepeBo cobbiTum

A.1.4 AHANVN3 CTPYKTYPHOU CXeMbl HAOEXHOCTMH

A.1.4.1 OnncaHue n uenb

MeTon aHannaa CTpykTypHOW cxembl HagexHocTn (RBD) aBnaetca metogom aHanmaa HageXHOCTU CUCTEMBI.
RBD aBnsietcsa rpadmyeckum mnaobpaxXeHnem npeactaBneHns Norm4eckon CXembl CUCTEMbI Yepes3 NogcncTemMbl n/mnu
KOMIMOHEHTHLI U NO3BONSAET M300pasnTtb NyTn ycnexa pabotocnocobHOCTU CUCTEMBI B BUAE INOTMYECKNX CBS3EN NOACUC-
TemM/ KOMIMOHEHTOB.

A.1.4.2 lNpumeHeHne

Metog aHanmsa RBD npumeHs0T Ha ctagun onpegenenns npoaykummn. CTPyKTypHas cxema HagexXHOCTUn CucTe-
Mbl OOMMXHa ObITb co3gaHa B Hadane pa3pabotkm koHuenuuun. Paspabotka RBD gonkHa HavymHaTbCsl cpa3y nocne
3aBepLIEHNsT onpeaeneHus nporpamMmmel, Kak 4YacTbe aHanuasa TpeboBaHnn, N HENPEPLIBHO paclwmnpsaTbes o bonee rny-
DOKOro ypoBHS getanuaaumm no Mepe yBenuYeHuUs OaHHbIX AN MPUHATUS PELLUEHUN.

A.1.4.3 KntoyeBble 3NeMeHTHI

Ins paspabotkm RBD moryt 6biTb MCNONb30BaHbI cneaylowmne Metodsl aHanmaa:

- onpeaereHne NCNpPaBHOro COCTOSHUA CUCTEMBI,

- pasgeneHne cucTtemMbl HaA PYHKUMOHAanNbHbIE BNOKM B COOTBETCTBUM C LENSIMU aHanmnaa HageXHoCcTU. HekoTtopble
BNokn MoryT npeacrasnstb cobon nNogcucTemMsbl, AN KOTOPbLIX MOryT ObiThb paspabotaHsl ceon RBD;

- NMPOBeAEHNE KA4YeCTBEHHbLIX UCCNegoOBaHUMN.

KonundectBeHHble oueHkn no RBD npoBogsaT pasnuyHeiMu metogamun. B 3aBUCMMOCTU OT TUNA CTPYKTYPbl CUCTE-
Mbl (C BOCCTAHOBNEHNEM UMK BE3 BOCCTAHOBNEHUS) MOIyT ObiTb UCMNONbL30BaHblI NPOCThLIE byneBbl MeToAbl, Tabnuubl
MCTUHHOCTU W/UINMN aHanu3 NyTen U BbIPE30K AN NPOrHO3MPOBaAHUS NoKasaTenen HageXHoOCTn n paboTocnocobHOCTH
CUCTEMBbI, PACCYNTbIBAEMbBIX HA OCHOBE AAaHHbIX KOMIMOHEHTOB.

A.1.4.4 NocTonHCTBA:

- CTPYKTYPHYIO CXEMY HaOEXHOCTM 4acTo C034al0T HENOCPEACTBEHHO MO (PYHKUMOHANbHOW gnarpamMmme CUCTEMBbI.
ITO NO3BONAET COKPATUTL KONMYECTBO KOHCTPYKTUBHBLIX OWMOOK U/ MNKN CUCTEMATUYECKOE ONMMCaHNe (PYHKUMOHAIBbHbIX
NnyTen CUCTEMBbI,

- NPUIroAeH ANs MHOIMMX TUNOB KOHPUrypaumm CUCTEMBbI, BKNOYas napannenbHble, n3bbiTOYHbIE, PE3EPBHLIE W
ansTepHaTUBHblE PYHKUMOHAIBHbIE MYTY;

- NPUrogeH Ans NOoNnHOro aHanu3a BapuaHTOB MNMPU U3MEHEHUN NapamMeTpoB 3PPEKTUBHOCTU CUCTEMBI;

- MO3BOJIAET MNONMyYnUTb NPOCTbIE NOrMYECKUe MoZenun nyten PyHKUMOHMPOBAHUS N OTKa3a CUCTEMbI (Hanpumep,
ncnone3ys bynesy anrebpy);
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- NpUrogeH Ans aHanu3a BKnaga S1eMEeHTOB B HAAEXHOCTb CUCTEMDI;

- NO3BOMNSIET CTPOUTb MOAENN OLEHKU BEPOATHOCTHBLIX XapaKTEPUCTUK HAOEXHOCTU U paboToCnocobHOCTU CUC-
TEeMbl;

- JaeT KOMMAaKTHbIE pe3ynbTaTbl BEPOSITHOCTHLIX XapakTEPUCTUK ANsl CUCTEMbI B LIENOM.

A.1.4.5 OrpaHnveHus:

- He obecnevmBaeT MOSHbIW aHaNu3 HEUCNPABHOCTEN, TO €CTb NYTU NpUYnHa — CcneacTBue Unu cneacrtene —
NpuYnHa He onpeaensitoTCs,;

- TpebyeT HanM4Yns BEPOATHOCTHOW Moaenn 3hMPEKTUBHOCTU ANA KXAOro 3remMeHTa guarpamMmmei;

- HE MO3BONSET pasnnyaTtb NpeagHaMepPEHHbIE N HENPeaHaAMEPEHHbIE pe3ynbTaThl, €CINU aHanUTUK He npegycmar-
PUBAET ANl TOro crneumanbHbIX JeNCTBUN,

- HanpasNeH Npe)Xae BCEero Ha aHann3 paboTocnocObHOCTN CUCTEMbBI U HE PaCNPOCTPaAHAETCHA Ha CMOXHblE CTpa-
TEMMN PEMOHTA, TEXHUYECKOTO ODCNYXMBaAHMA UM O0BWKMN aHann3 paboTocnocobHOCTY;

- UMEET T€ Xe OrpaHnYeHuns], YTO U y METOAOB, NMPUMEHSEMbIX A5 aHaNM3a HEBOCCTAHABIIMBAEMbIX CUCTEM.

A.1.4.6 CtaHgapThl

[Mpumensitor TOCT P 51901.14.

A.1.4.7 Tlpnmep

[TpocTble RBD He3zaBucumbix BNokoB naobpa)keHbl Ha pucyHke A.5S.

[TocnegosaTensHas MOAENb MapannensHas Mmoaens ( Harpy>XeHHbI pe3epB)

HeHarpyxeHHbIW pe3epr
— A
A

PucyHok A.5 — RBD anst HezaBncnmbix Br1OKOB

Bonee cnoXHble MoOAeNU, B KOTOPbIX OAWH U TOT e BrnoK MOXET NOSIBNATBCH B CXEME HECKOINBbKO pa3s, MOryT ObiTb
OLUEHEHbI NMPU MOMOLLMN:

- TEOPEMbI MOINMHON BEPOATHOCTU;

- byneBbIx Tabnuu MCTUHHOCTW.

A.1.5 MapkoBCcKu#u aHanums

A.1.5.1 OnucaHue n uenb

MapkoBCcKkoe MOAENMPOBaAHNE — BEPOSATHOCTHbLIN METOA, KOTOPbIM YUYMUTLIBAET CTATUCTUYECKYIO 3aBUCUMOCTb OT-
KA30B WUIN XapPaKTEPUCTUKN PEMOHTA OTAENbHbIX KOMMNOHEHTOB AN ONUCaHUS COCTOSHUS cucTtembl. CnegoBaTtenbHOo,
MapPKOBCKOE MOAENUPOBAHNE MOXET YyUYMTbIBATb KaK BO3QENCTBME HE3ABUCUMbIX OTKA30B KOMMOHEHTOB, TaK N UHTEH-
CUBHOCTWN nepexoga COCTOSAHMU No4 BO3OAEUCTBUEM HaMpPsiKEHUW Unn gapyrmx Qaktopos. 1o 3aTon npnynHe MapKOBCKUW
aHanu3 NMPUMEHSIOT AN OUEHKN HAAEXHOCTU (PYHKLUMOHANBbHO CITOXHbIX CUCTEM CO CMNOXHbIMW CTpaTErsiMm pemMoHTa
N TEXHUYECKOTO ODCMYXUBAHWS.

MeToa OCHOBaH Ha TEOPUM MAPKOBCKUX npoueccoB. [Ans npuknagHbiX 3agadv HaaeXHOCTU ODbIMHO UCMONb3YIOT
rOMOreHHY0 BO BPEMEHU MAPKOBCKYIO MOAENb, KOTopas npegnonaraet, YToO MHTEHCUBHOCTU MNEPEXoaoB (OTKa3s n pe-
MOHT) SIBNSAIOTCH NOCTOSIHHbIMKU. [ns 3TOW Moaenn NnpuMeHnmMbl NMpocTole N 3PEEKTUBHbBIE YNCIEHHBIE METOAbB! PELLEHUS
N €JUHCTBEHHOE OrpaHN4YeHne ero NPUMeHeHnss — pPasmMepHOCTb MPOCTPAHCTBA COCTOSHUM.

[TpeacTtaBnenHne nNoBeaeHUs CUCTEMbI C NOMOLLBIO MAPKOBCKOW MoZenu TpebyeT onpeaeneHns BCeX BO3MOXHbIX
COCTOSAHUMA CUCTEMBbI, MPEeAnoOYTUTENBHO U30DPaXXEHHbIX HA Anarpamme COCTOSHUU U nepexoaoB. Kpome 31oro, AOMKHbI
bbiTh onpeaenerbl (MOCTOSIHHbIE) MHTEHCUBHOCTU NMepexoaa n3 0HOro CoCTosHUA B Apyroe (MHTEHCUMBHOCTU OTKa3a UIn
PEMOHTA, MIHTEHCUBHOCTU COBLITUA U T. 4.). BbIX0gamMn MapKOBCKOW MOAENU SIBMNAKOTCH BEPOATHOCTU NPEDBLIBAHUS CUCTE-
Mbl B JAHHOM Habope COCTOSAHUN (OBbIMHO 3Ta BEPOSATHOCTb SIBMAETCH Nokasatenem kadvectBa paboTbl CUCTEMDI).

A.1.5.2 TlpnmeHeHmne

ITOT METOA NPUMEHSIOT B Cny4vae, Korga MHTEHCUBHOCTb nepexoaa (0TKa3 uin pemMoHT) 3aBUCUT OT COCTOSHUSA
CUCTEMBI, HArPy3Kn Unun CTPYKTYPbl CUCTEMbI (HANpUMeEp, pe3epBUPOBaHNS), CTPATENMN TEXHUYECKOTo 0BCnyXnBaHuA
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Unn apyrnx GakTopos. B 4acTHOCTH, CTPYKTYpa CUCTEMBI (TN PE3EPBUPOBAHUS, 3anacHble YacTu) N CTpaTermm TEXHUYEC-
KOro 06Cny>XMBaHMs (KONTMHECTBO PEMOHTHBIX Dpuraa) BoISIBNAOT 3aBUCUMOCTU, KOTOPbIE HE MOIYT ObITb MONyYeHb! APY-
MMM METOOAMMN.

Mpumep — NporHoanpoBaHne XapakTepUCTUK HAOeXXHOCTU/PpadboTOCNOCODHOCTW.

A.1.5.3 KntoyeBble sneMeHThl

MeToa COCTOUT U3 CrieayloWwmX KNioveBbiX 3NEeMEHTOB:

- onpeaeneHns NPoCcTPaHCTBA COCTOSIHUUA CUCTEMBI,

- HA3HaA4YEeHUS MHTEHCUBHOCTEN NEpexoaa COCTOAHUM (NOCTOSIHHBIX BO BPEMEHMW);

- ONpeaeneHns XxapakTepucTuK Bbixoga (rpynnmpoBKa COCTOAHUW, KOTOPbIE NPUBOASAT K OTKa3y CUCTEMBbI);

- pa3paboTkm MartemMaTu4eckon moaenu (MaTpuubl UHTEHCUBHOCTEW NEPEXOA0B) U PELIEHNN MAPKOBCKUX MOAE-
Nen Anst NCnonb30BaHUSA NOAXOASALLEro rnakerta rnporpamm,

- aHanwu3a pesynbraTtoB.

A.1.5.4 lNpenmyuiecTBa

[lpumeHeHne meToaa gaetT crnegyruwme npenmyLecTsa:

- obecneunBaeT rMbKyo BEPOATHOCTHYIO MOAENb ANs aHanm3a NoBeAeHUs CUCTEMBbI;

- MOXET BbITb aganTUPOBaH K CNOXHbIM U3DbITOYHBIM KOH(PUIypaUnsiM, CINOXHOW CTpaTermm TEXHNYECKOro obeny-
XXUBAHWUSA, CINOXHbIM MoaensamMm obpaboTkm HEMCNPABHOCTEN (HEYCTOWNYMBBLIE HEUCMPABHOCTU, CKPbITbIE HEUCTIPABHOCTW,
pekoHdurypauum), gerpagaymoHHbiM pexnmam padoTtsel N oBWMM NpUYnHaAM OTKA30B;

- JAaeT BEPOATHOCTHbIE PELLEHNS ANS MOAYNEN, KOTOpPble ByayT NCNONb30BaHbI B APYINX METOAaxX, TAKUX Kak METO-
Obl CTPYKTYPHOW CXEMbl HAOEXHOCTU N AepeBa HEUCNPaBHOCTEW;

- NO3BONSAET TOHYHO MOAENUPOBAaTbL MOCNEAOBATENBbHOCTL CODBLITUM OnpeaeneHHoOro Buaa Unu nopsgka nosiBrie-
HUSA.

A.1.5.5 OrpaHnyeHwus:

- C YBENUYEHUEM KONMMYECTBA KOMMOHEHTOB CUCTEMbI KONMNYECTBO COCTOSHUW 3KCNOHEHUMAaNnbHO BO3PACTAET, YTO
NPUBOANT K POCTY TPYAOEMKOCTU aHanmaa,

- MOAENb MOXET ObITb TpyaHa Ans nonb3oBaTenen npu rnocTpoeHNn N KOHTpone u TpebyeT COOTBETCTBYIOLWEND
nporpaMmMmHoOro obecnevyeHunst anst aHannaa;

- YUCIMOBbIE Pe3yrbraTbl MOXHO MOMNyYUTb TOMNBKO ANs NOCTOSIHHBLIX UHTEHCUBHOCTEN MEPEXoaos;

- HEKOTOpPbIE NOKasaTenu, Takne Kak cpeaHss HapaboTka Ha 0TKas U cpegHsst HapaboTka A0 0TKasa, HE MOryT
ObITb MONyYeHbl HEMNOCPEACTBEHHO U3 MAPKOBCKOW MOAENW.

A.1.5.6 CtaHgapThl

[Mpumensitor TOCT P 51901.15.

A.1.5.7 Tlpnmep

ONeKTpoHHOe obopyagoBaHne (Janee — Moaylb) COAEPKUT PYHKUMOHANBHYIO YacTb F U gUarHOCTUYECKYIO
yactb D, nzobpaxeHHble Ha pucyHke A.6. log TepMmuHOM «guarHocTuka» ganee byayT nogpasymMmeBaTbCs YacTu CUCTE-
Mbl, KOTOPbIE BbINOMHSAOT HADMIOAEHUSA, KOHTPONb U OTOBpa)aloT uxX pe3yneraTbl HA gucnnee (annapartHble CPpeacTsa,
nporpammHoe obecneveHue, nporpammmpyemoe obopyaoBaHume).

o}

PucyHok A.6 — [lpumep moayns

B gaHHOM npumepe UCronb3yloT TakXe cneayrwme TEPMUHbI C COOTBETCTBYIOLWMMU OnpegeneHnsiMn;

pedekT curHana: HecnocobHOCTb AMArHOCTUYECKON YacTn NogaBatb CUTHaAN O HEUCNPABHOCTH;

HepaboTocnocobHoe cocTosAsHMe: COCTOSIHME 3NEMEHTAa, XapaKrepuiyemoe HEeUCNnpaBHOCTbIO UMK BO3MOXHOW
HECMOCOBHOCTBIO UCNONMHATE TPEDYEMYIO DYHKUMIO B TEYEHME MPOPUNAKTUHECKOTO TEXHUYECKOTO O0DBCINYXUBAHWS;

NOXHbIW cUrHan: HewcnpaBHOCTb, ODHaApPYXXEHHAas! BCTPOEHHBIM TECTOBbLIM O0OOpPYyAOBaAHMEM UMW OPYron CXeMOou
KOHTPOIS, XOTS B AEUCTBUTENBbHOCTU HEUCTPABHOCTU HET;

pexnm HencnpaBHoCcTU: OQHO M3 BO3MOXHbIX COCTOSIHUM OePEKTHOro anemMeHTa ans gaHHon tpebyemon doyHK-
LI,

Aons HeucnpaBHocTen: [Jons HEUCNPaBHOCTEN 3EMEHTA, KOTOpasi 4ONYyCKAETCH B AaHHbIX YCIOBUSX,

AVWAarHOCTUKa HeuncnpasBHOCTU: [lenctBus, npeanpuHsaTbie ans pacrno3HaBaHWs HEUCMPABHOCTWU, NoOKanm3auum wm
MAEHTUPUKALUN NPUHNH;

CKPbITasA HEMCNPaABHOCTb: CylWEeCTBYOWAs HENCNPABHOCTb, KOTOPAas elwe He ODHapPYXeHa;

paboTocnocobHoe cocTtosiHMe: COCTOSIHME SNEMEHTA, B KOTOPOM OH MOXET UCTIONHATL TPpEbyemyto OyHKUMIO Npu
HanNMYUM BHELLHNX PECYPCOB NPU HEODXOANMOCTW.

Ha gnarpamme n3obpaxatoT Kaxabih PyHKUMOHaNbHbIM BNoK B ABYyX COCTOSAHMAX. OOHO COCTOSIHWE COOTBETCTBYET
paboTOCNOCOBHOMY COCTOSIHUIO, & APYyroe — HEUCnpaBHOCTU (HepaboTocnocobHoe cocToaHme). Moagenb AByX COCTOS-
HUM yNpoLwaeT aHanui HageXXHoCTU, HO MHOrga He adeKBaTHO OMUCLIBAET pearibHble COCTOSAHUS CUCTEMBbI, KOTda KaX-
abIn PyHKUMOHANBHBIM BNOK MMEET PYHKUMOHANbHYIO F 1 gnarHoctnydeckyto D yactn, KOTopble MOryT OTKasaTb. lakue
cuTyauum paccMmaTpuBalroT € NOMOLWbIO MAapPKOBCKOIo aHanu3a mMoaennpoBaHus.
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[Tpy NpUMEHEHNN MAPKOBCKOro aHanu3a BHadane onpeaensitort npocTPaHCTBO COCTOAHUM cuctemsbl. Onpeaerne-
HUE COCTOSHUSA pearnbHOro Mmoayns v BO34ENCTBME OTKA30B (PYHKUMOHANBHOM N ONAarHOCTUYECKOW YacTen NpuBedeHb! B
Tabnuuax A.Z2un A.3.

Tabnnuya A.2— CocroaHns mogyns

OBo3Ha4veHune
OnpegeneHme COCTOAHUA
COCTOHAHWUA

1 [lpaBunbHas akcnnyartauus

2 NunarHoctnyeckas owmnbka; aed ekt curHana

3 PyHKUMOHANBbHAA HEUCNPABHOCTb, OXBa4vYeHHasA ONarHOCTUKOW

4 DyHKUMOHAaNbHasA HENCNPAaBHOCTb, HE OXBa4veHHas guarHoc-
TUKOW

5 OyHKUMOHANbHAA HEUCNPABHOCTb, HE OBHApPYXeHHas n3-3a
OTKa3a AMarHocTUKU B pexmme aedekra curHana

6 [NnarHoctnyeckas owunbKa;, NOXHbIN CUrHarn

Tabnwuuya A3 — Bozgencreue 0TKkasoB PyHKUMOHAIBHOW N ANArHOCTUYECKOW YacTeN

Obos3HaveHne

CocTtosAHne 4actu F CoctosHue Jvactu D COCTOSHUA Boszgencrteue OoTKaA30B
PabotocnocobHoe PaboTocnocobHoe 1 KoppekTHasa skcnnyataumst (coctosiHne 1)
HencnpaBHOCTb B 6 Ectb curnan. Hactb F HaxoguTes B pabotocnocob-
PEXUME «NOXHbIN CUT- HOM COCTOSIHUM OO0 T€X Mop, NOKa NepcoHan rno TeXHU-
Hamn» YEeCKOMY OBCNYXUBAHUIO HE 3aKOHYUT PEMOHT. Ecnn B

yactn F HeT n3bbITOYHOCTK, SKCNnyatauuto STOW 4YacTu
HE MpeKkpawarnT BO BPEMS PEMOHTA (COCTOSIHME 6)

HencnpaBHOCTb B P HeTt curnana. Yactb F Haxoautcs B pabotocnocob-
pexnme «gedeKT CUrHa- HOM COCTOSIHUM (COCTOSIHME 2) A0 TeX Mnop, rnoka He oT-
na» KaXXeT (CocTosiHue 5)
HencnpaBHoe PaboTtocnocobHoe 3 Ecte curHan. [NpaBunbHoe pacno3HaBaHWe HEWCHT-

PaBHOCTU (COCTOSAHME 3)

HewncnpaBHoe 5 [TocnepoBaTenbHOCTL COBLITUN, NPEaWECTBYOWMNX
3TOMY COCTOSIHWIO. AMArHOCTUYEeCKas HEUCMNPAaBHOCTb
(pexum gedhekrta curHana), nogcncrema npuxoanT B
COCTOsIHME 2; (PYHKUMOHanNbHasd HENCNPaBHOCTb; HET
curHana (coctosHue 5)

Hens3BecTHO 4 HeobHapyxmnBaemasi HEUCNPaBHOCTb (COCTOSHME 4)
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Ha pucyHke A.7 n3obpaxeHa gunarpamma CocTosiHuM K nepexoaoB. OHa yKasblBaeT Ha cneaytoulee:

- byHKUMOHANbHas 4acTb CUCTEMbI HE MOXET DObITb OXBa4veHa AMarHOCTUKOW, 3TO O3HAYaeT, YTO OTKa3 PyHKUNO-
HanNbHOW 4YacTn HE MOXeT BbiTb 0BHapyXeH (cocTosiHue 4);

- ANarHoCTUYECKasl 4acTb MOXET NogaBaTb CUrHar, Korga OH HEe HYXEH (COCTOsIHME 6) UM He MOXET nofaBaTb
CUrHarn, Korga oOH Hy>XeH (COCTOsIHUA 2 1 5).

Q===
o
7\‘i.'.), AD
HE
A

O - paboTOCNOCOBHOE COCTOAHUE; O - HepaboTocnocobHOe COCTOsIHMNE

PucyHok A.7 — dunarpamma coCTOosaHUN N Nepexosos

[TOCTOAHHBLIE MHTEHCUBHOCTU NEPEXOJA COCTOSHMW yKa3aHbl B Tabnuue A4

Tabnwuua A4 — VMHTeHCMBHOCTM Nepexoaa

OBosHaveHune
OnpegeneHune
MHTEHCUBHOCTIK MNepexofa

M MHTEHCMBHOCTL OTKA30B (PyHKUMOHANbHOW Yactun F

M o VMIHTEHCMBHOCTL OTKa30B 4YacTtu F, obHapyXmBaembIX C NMOMOLLBIO ANArHOCTUKK

M ne VIHTEHCMBHOCTb HE ODHAPYXMBAEMBbLIX C MOMOLLBIO AMArHOCTUKM OTKA30B Yactu F
(Ae=Ae o % Mg ne)

A5 an VMIHTEHCMBHOCTbL OTKA30B 4Yactu D B pexxume aedekrta curHana

Ap AD MIHTEHCMBHOCTBL OTKA30B YacTu D B pexnme NOXHOro curHana (A, = lD, an T A’D, )

U MIHTEHCMBHOCTb PEMOHTA NOCNE HEUCTNPABHOCTU, OBHAPYXMBAEMOU C MOMOLLbIO
ONarHOCTUKN

W' VIHTEHCMBHOCTb PEMOHTA MNOCME HEUCMPABHOCTU, OBHAPYXMBAEMOW C MOMOLLbIO
ONarHOCTUKN

UWs £a MIHTEHCMBHOCTL PEMOHTA MOCNne HEUCNPABHOCTU B PEXUME NOXKHOMO curHana
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[Toche nocTpoeHns anarpamMmmbl COCTOSIHUM N onpeaeneHns MHTEHCUBHOCTEN nepexoaa KOsmMPMUUNEHT rOTOBHOC-
TM MOXHO paccymTaTtb C NOMOLWbIO COOTBETCTBYIOWENrO nakerta nporpamMmm unv npoBecTu napameTpudeckun aHanws,
paccMaTpuBarolMN Ppa3HOCTU MHTEHCUBHOCTEN Mnepexoaa.

A.1.6 AHanwn3 ceTtu leTpn

A.1.6.1 OnucaHue n uenb

Cetb [letpn — rpadunuecknn metoa npeactaBrneHns N aHanmaa CroXHbIX NOMMYECKUX B3anMOOENCTBUN KOMMNO-
HEHTOB U coObITUM B cucteme. Cetb [leTpu oTpaxaeTr Takme CrioXHble B3auMMOAENCTBUSA KaK KOHKYPEHUUS, KOHMIUKT,
CUHXPOHM3aLUNA, B3ANMHOE UCKINIOYEHNE N OrpaHnYeHne pecypca.

CTatndvHas CTPyKTypa nccnegyemon CUCTemMbl MOXET BbITb NpeacTtaeneHa rpadom cetu [etpu. 'pad cetm lNMetpu
COCTOUT U3 TPEX NPUMUTUBHBIX SNEMEHTOB:

- MecCT (0BbIMHO N30DpaXKaemMblX B BUAE KPYroB), KOTOPbIE NPEACTaBNAT COCTOAHUS CUCTEMBbI;

- nepexonoB (06bIMHO N30bpakaemblX B BUAE NUHUW), KOTOPLIE NPeacTaBnsioT cobbITUS, NOCNE KOTOPbLIX COCTOS-
HUE CUCTEMBbl U3MEHSETCS,

- ayr (n3obpaxaemblX B BUAE CTPENOK), KOTOPbIE NOAKMIOYAT MECcTa K nepexogam, a nepexoabl K MectamMm w
NpeaAcTaBnsAlT NOMMYECKU AONYCTUMbIE MOAKITIOYEHUA MEXAY COCTOSAHUSIMU U CODBITUSIMW.

CocTOosiHME OONyCTMMO B OAHHOW CUTyauuu, eCrim COOTBETCTBYIOWEE MECTO OTMEYEHO, Mo KpanHen mepe, OgHUM
MapKepoMm, n3obpaxaembiMm B BUAE TOYKM «*». [JMHaAMumkKa cucTembl npeactaBrneHa nocpeacTBOM ABUMXKEHUS MapKEpPOB
B rpage. [lepexoq gonyckawT, eCnn ero BXoAHble MecTa cogepikat, Nno KpamHen mepe, oguH mapkep. Honyckaembin
nepexoa Moxet bbiTb BbINMONHEH. [1pyn yaaneHnn nepexoga yaansaoT OAUH MapKep U3 Kaxgoro BXOAHOINo MecTta U rnome-
AT OOUH MapKep B Ka)Xgoe MecTo BbiBoda. [lpaBuna nocTtaHOBKM U yaaneHnsi MapKkepoB MO3BONAOT NOMYYNTb BCE
OOCTUXKUMbIE MApPKUPOBKU, Ha3biBaeMble HAbopom goctmxkumoctn cetu lletpun. Habop AOCTMXMMOCTU BKITIOYAET BCE
COCTOSIHUS, B KOTOPbIE CUCTEMA MOXET Nonactb M3 HA4YanbHOMO COCTOSHUA.

CrtaHgapTHble ceTn [leTpn He coaepXaT NOHATUSA BpemeHn. OaHaKo NOsIBUNOCb MHOro paclumpeHnn B cetu [lert-
Py, B KOTOpble aobaBrneHa CUHXpOHM3aums. ECnn MHTEHCUMBHOCTL yaaneHust (NOCTOsIHHASA) AEUCTBYET MNPU KaXXgoM nepe-
Xxoae, aHamuka cetum [leTpyn moxeT ObiTb NpoaHanu3anpoBaHa NOCPEACTBOM HENPEepPbIBHOM MAPKOBCKOW LIENOYKU Bpe-
MEH, MPOCTPAHCTBO COCTOSIHUN KOTOPOU U3OMOPIHO, ¢ HABOPOM AOCTUXUMMOCTU COOTBETCTBYIOWEN ceTu [leTpwn.

CeTb [leTpyn MoXeT BbiTb MCNONBb30BAHA KaK S3blK BbICOKOIO YPOBHSA AN CO34aHMS MapKOBCKMX mogenen. Heko-
TOpble MHCTPYMEHTAanNbHbIE CPeAcTBA aHanu3a HageXXHOCTU OCHOBaHbl HA 3TOM MeETOe.

Cetn lNeTpn obecrneumBaloT Takke yCnoBusa Ans MoaenupoBaHUS.

A.1.6.2 TlpnmeHeHmne

Cetb lleTpn pekomeHayeTcs NPUMEHATb, KOrga AOMKHbI ObITb YYTEHbLI CITOXHbIE NOTMYECKNE B3aUMOOAENCTBUSA
(KOHKYPEHUUSA, KOHMPINUKT, CUHXPOHN3AUWS, B3aUMHOE UCKIIOYEHUE, OrpaHuvYeHne pecypca), Tak Kak cetb [leTpu uc-
NonNb3yeT 0bbIMHO Donee NPOCTON N €CTECTBEHHBLIN A3bIK A5 ONUCaHUS MAaPKOBCKOU MOAENW.

A.1.6.3 KnioueBble 3N1eMeHTHI

KntoveBon anemeHT cetun [leTtpyn — onncaHne CTPYKTYPbl CUCTEMbI U €€ AUHAMUYECKOTO MNMOBEAEHUS C MOMOLbLIO
NPUMUTUBHBLIX SNEMEHTOB S3blka ceTu [leTpn (MecT nepexoaos, Ayr n mapkepo). [ns npumMmeHeHns1 3NeMeHTOB CETEN
[lTeTpn TpebyeTcs ncnonb3oBaHMe crieunanbHbIX NPOrpamMmm:

a) KA4YEeCTBEHHOro aHanu3a CTPYKTYpb;

b) KONMMYECTBEHHOIO aHanmia (ecnm NocTosiIHHAs MHTEHCUBHOCTL YAaneHnsa HasdHa4veHa Ha nepexoabl cetu etpw,
TO KONUYECTBEHHLIN aHannM3 MOXeT OblTb BbIMNOMNHEH C MOMOLBLIO PELEHNs COOTBETCTBYIOWEN MAPKOBCKOW MOAENN).

A.1.6.4 locTtonHCcTBA

Cetn [eTpn NpUMEHSIIOT B CNy4asax, ecrnv HeobXxoanmo NpeacTaBuUTb CNOXHbIE B3aUMOAENCTBUSA Cpean annapart-
HbIX UMW MPOrpamMMHbIX MOAYINEN, KOTOPblE TPYAHO onucaTtb APYrMMU MeTodaMu.

Cetun lleTpn sABNSAIOTCA XOPOWMM CPeacTBOM paspaboTkm mapkoBckux mogenen. OBblMHO onucaHue CUCTEMBb
nocpeacTtBomMm cetu [letpu TpebyeT 3HAYUTENBHO MEHBLLLUEr0 KOMMYECTBA 3NEMEHTOB, YEM COOTBETCTBYIOWLEE NPEaCTaB-
NeHune.

MapkoBcKkasi Mogenb aBTOMaTUYECKU MOXET ObITb MoJflydeHa Ha OCHOBE ceTu [leTpu, a CrnoXHOCTb npoueaypbl
aHaAnNUTUYECKOro pelweHnst byageT ckpbiTa OT paspaboTymka, KOTOpPbIM paboTaeT TONbKO Ha ypoBHE ceTu [leTpw.

Kpome Toro, cetu lleTpu no3sonsoT NpoBoANTb KAYECTBEHHbIN aHanm3 CTPYKTYpPbl, OCHOBAHHbLIN TONBKO HA CBOW-
CTBax rpada. 3TOT CTPYKTYPHLIM METOA aHanui3a sBnsetcsa bonee AelWeBbIM, YEM NOCTPOEHUE MAPKOBCKOW MOAENU, U
obecne4vmBaeT HEOBXOAMMOW MHOPMAaLMEN ANS €€ NPOBEPKN U YTBEPXKAEHUS.

A.1.6.5 OrpaHn4eHus

Tak Kak KONMYeCTBEHHbLIN aHanmn3 OCHOBaH Ha pa3paboTKe U pelleHnn COOTBETCTBYHOLWEN MAPKOBCKOU MOAENMN,
BONbLUMHCTBO OrPaHUYEHUN Te Xe, YTO U AN MapKOBCKOro aHanmaa.

MeTtopgonorusa cetu letpun TpebyeT ncnonb3oBaHUs NPOrpaMMHbIX CPeacTB, paspaboTaHHbIX KBanNnnpnunpoBaH-
HbIMW creunanmncTamMmm.

A.1.6.6 Tlpnmep

YectonumBas K olwmnbkam MyrnbTUMPOLECCOPHAS KOMMbIOTEPHAA CUCTEMA, CTPYKTYPHAs CXemMa KOTOPOU mnaobpaxe-
Ha Ha pUCyHKe A.8, coaepXuUT ABe He3aBUCUMble NOACUCTEMBI S, U S, C 0blen namaTbio M3.

Kaxxgas nogcuctema S, (/ = 1; 2) cocTouT u3 ogHoro npoueccopa P, ogHou nokanbHon namstm M n aByx ANCKOBBIX
mogynewn D, n D,.. linna N coeanHaeT sT1 ABe NoACUCTEMbI M 0DLLYIO NaMATh.
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PucyHok A.8 — CTpyKTypHas cxema myrnbsrunpoueccopa

Obuwas croxactunyeckasl cetb [leTpu cucrtemsl, nNpeacrtaBneHHoOW Ha pucyHke A.8, nsobpaxeHa Ha pucyHke A.9Q.

0 ()
P1.f P1.dn 6
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D1 D12.dn —.‘. oy S1.dn
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M2 .f
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D22.f D21.dn

5‘.
D2.f D2.dn

P27 P2.dn

I;v.

PucyHok A.9 — Cetb lleTpn mynetMnpoueccopHOn CUCTEMD
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MecTta co 3Hakom «dn» COOTBETCTBYIOT KOMIMOHEHTAM B HEpPaboTOCNOCOBHOM COCTOSIHUMN.
Mapkep «S.dn» oTpa)XaeT NONHbIN OTKA3 CUCTEMBI.
‘lepexoabl CO 3HAKOM «f» B 0D0O3HAYEHUN COOTBETCTBYIOT OTKA3y KOMIMOHEHTA.

Takas mapkupoBka ceTtu [leTpu npeactaBnsaer MyrnbTUNPOLECCOP € KOMMOHEHTaAMKM, Haxoaswmmucs B paboTo-
CMOCOBHOM COCTOSIHUMN.

A.1.7 AHann3 BMOOB U NOCNeaACTBUN OTKA30B

A.1.7.1 Onucanve n uenb

AHanu3 BnaoB u nocnegcteun otkasoB (FMEA) sBnsieTcs Bocxoasiwmm METOA0M aHanm3a HageXHOCTU, KOTOPbIN
ODObIMHO NMPUMEHSIIOT AN U3YYEHUS MaTepuana, KOMMNOHEHTOB, OTKA30B 000pyA0BaHUS U NX BO3AEUCTBUA HA CNeayioWwmnm
bonee BbICOKMW PYHKUMOHANBHLIA YPOBEHb CUCTEMbI. Tepauun sTux waros (MaeHTndunkaums OAUHOYHbBIX PEXNUMOB
OTKA30B U OLEHKA MX BO3AENCTBUS HA crneayowmn Bonee BbICOKUM YPOBEHb CUCTEMBI) 3aKaHYMBAIOTCH MAEHTUUKAUMEN
BCEX PEXMMOB €AVHUYHbBIX OTKA30B cuctemMmbl. FMEA moxeT bbiTb MCNONb30BaH A5 aHanm3a CUCTEM, UCMONb3YIOLWNX
TEXHONMOMMN C NPOCTbIMU PYHKUMNOHANBHBIMU CTPYKTYPaMN OTKA30B (3SNEKTPUYECKME, MEXaHUYECKne, rmagpaBnnyeckue,
nporpamMmmMHsle 1 T. A4.). AHannM3 BMAOB, nocneacteum n kputndHoctn otkasos (FMECA) pacwupser FMEA, onpeaenss
KONMMYECTBO MOCNeACTBUN OTKA3a 4epe3 BEPOSATHOCTU MNOSIBIIEHUS U CEPbe3HOCTU nocneactBnn. Cepbe3HOCTb Nnocnea-
CTBUWN OUEHUBAIOT B COOTBETCTBUM C 3adaHHOWN LWKarIowW.

A.1.7.2 llpumeHeHne

FMEA n FMECA 06b14HO NPUMEHSIOT B CNy4asx, Korga ypoBEHb PUCKA BbISIBNSETCH HA PAHHUX YPOBHSIX pa3paboTku
npoaykumn. IX npumeHsaoT gns HOBbIX TEXHOMOINMW, NPOLUECCOB, NPOEKTOB UMK MPU N3AMEHEHUSAX YCINOBUN OKPYXaloLen
cpeabl, Harpy3ok unum nHeTpykumn. FMEA nnn FMECA moryt Bb1Tb NPpUMEHEHBLI AN KOMIMOHEHTOB UM CUCTEM, KOTOpPbLIE
npeacTaBnsioT cobon NPoAyKUUIO, NPOLECCHl UK NPOM3BOACTBEHHOE 0bopyaoBaHne. OHU TakKke MOryT ObiTb NPUMEHE-
Hbl K CUCTEMaM NporpaMmmMHoOro obecneveHus.

A.1.7.3 KnioueBble 3N1eMeEHTHI

FMEA nnn FMECA cocToaTt n3 cnegyiowmx atanos:

- naeHTnukaumsa TpeboBaHMn K PYHKUMOHUPOBAHUIO KOMIMOHEHTA CUCTEMBbI;

- MAEHTUUKALMSA NOTEHUMANbHbIX BUAOB, NOCNEACTBUMA U NPUYNH OTKA30B;

- MAEHTUMPUKAUNS PUCKa, CBA3aHHOINO C BUJamMu U NocneacTBUSIMN OTKa3a,;

- AEHTNMUKaAUNA PEKOMEHOAYEMbIX AEUCTBUN NS YCTPAHEHUSA UIN YMEHbLUEHNSA PUCKa,;

- 3aBepliaome 4eNCTBUS.

A.1.7.4 NocTonHCTBA:

- cucTeMaTudeckas naeHTuPunKkaumus oTHOWEHNUN NPUHYNH N NOCNEACTBUMN;

- HAYarnbHasa MHOUMKAUMS TEX BUAOB OTKA30B, KOTOPbLIE, BO3MOXHO, MOIyT ObiTb KPUTUHECKMMU, OCOBEHHO OTKA30B,
KOTOPbIE MOIyT MOBTOPATLCH,;

- naeHTMdUnKaUnsa pesyneTatoB OnpeaeneHHblX NMPUYnH Unm cobbiTUW, KOTOPbIE SIBMSAIOTCH BaXKHbIMM,;

- obecneveHne nopsigka naeHTUdUKaumMm Mmep no CHUMXEHUIO PUCKA;

- BO3MOXXHOCTb MCMNOJIb30BaHUS B MNMpeaBapuTENbHOM aHaNnmM3e HOBbIX WUIMM HEUCMbITAHHLIX CUCTEM WIU MPOLECCOB.

A.1.7.5 OrpaHnyeHus:

- 0ObeM BbIXOOHbIX AAHHbLIX MOXET OblTb 6ONbWMM, Aaxe AN OTHOCUTENbHO HECNOXHbIX CUCTEM;

- METO4 MOXET CTaTb CIOXHbIM U HEYNPaBNAEMbIM, €CNIU HET YETKOWN CBA3N MEXAY MNMPUYMHON U MOCneacTBUSAMMU,

- METOA He MpeaHasHadveH Ans aHanv3a BPeMEeHHbIX MocneaoBaTenbHOCTEN, NPOLECCOB BOCCTAHOBNEHUS, YCITO-
BUN OKPYXXaloWen cpedbl, aCrnekToOB TEXHUYECKOTO 0BCNYyXUBAHWUS U T. 4;

- NePBOHAYarnbHas Mogernb KPUTUHHOCTU YCIOXHSETCH 3a CYHET BKIMIOYEHUSA KOHKYPUPYHOWKNX hakTopoOB.

A.1.7.6 CtaHgapThl

[Mpumensitor [OCT 27.310.

A.1.7.7 Tlpnmep

[Tpumep aHanm3a BUAOB U NOCNEeACTBUU OTKA30B npuBeaeH B tabnuue A.5.

A.1.8 UccnepoBaHune onacHOCTU U padboTOCNOCOOHOCTMH

A.1.8.1 OnucaHue n uenb

MccnegoBanue onacHocTy n pabdotocnocodbHocTn (HAZOP) — 310 getanbHbIN npouecc naeHtudpukaumm npoob-
N1eM ONacHOCTU U paboTocnocobHOCTH, BbINONHAEMbIN rpynnon cneuynanuctos. HAZOP npeagHasHayveH ans naeHTndu-
Kaumnn NoTeHumarnbHbIX OTKITOHEHUWN OT LENEN MPOEKTa, a Takke AN 3KCNepTU3dbl UX BO3MOXHbLIX MPUYUH U OLEHKU
nocneacTBUMN.

B ocHoBe HAZOP nexut akcnepTtmnsa ¢ noMmouwpblo ynpasnsiowmx cnos. OcHoBHOe Ha3Ha4venHne HAZOP — nownck
OTKITOHEHUW OT UENEN NPOEKTa, MOXENaHM NPOEKTUPOBLUMKA Unn TpeboBaHun crneundpukaymm Kk PyHKLUNOHUPOBAHUIO
CUCTEMBI, €€ 3NEMEHTAM U XapakTepucTukam. Utobbl obneryntb 3KCNePTU3y, CUCTEMY AENSAT Ha 4YacTu TakuMm obpasom,
4yTODObI ANA KaXaon 4Yactm bblna onpeaeneHa uenb npoekTa, KoTopasi BblpaXaeTcsl Yepes3 anemMeHThl, nepejatowme
O0COBEHHOCTU, NpUCyLWME STOW 4YacTu K npeacTtasnsaowme codbom KOMMNOHEHTbLI YacTu.
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OnemMeHTbl MOryT BbITb AUCKPETHBIMU LLIAraMmm Unu ctagusMmm B npoueaype, otaenbHbIMU CUrHaNamMmm n snemMeHTamm
obopyaoBaHusi B cUCTEME ynpaBneHusi, 06opyaoBaHMEM UMM KOMMOHEHTAMU B MPOLIECCE UITN 3NEKTPOHHOW CUCTEME U T. .

MaeHTndunkaumsa OTKMNOHEHUU OT UeNen npoekra gocturaeTtcs B npouecce onpoca ¢ NOMOLWbI0 3a4aHHbIX yrpas-
NAKKWUX CNOB. YNpaenswwee CnoBo AOMKHO CTUMYNUPOBAaTh 00pa3HOe MbIWNEHNE, COCPEeaOoTOuMBATL UCCNeaoBaHNE
Ha KOHKPETHYIO LUeNb U BbISIBNATE UAEN U CYXOEHUSA, MAKCUMN3NPYS NMONHOTY UCCNeaoBaHuA. Ynpaensiowmne cnoBa n nx
3Ha4vYeHus1 npuBeaeHol B Tabnmuax A.6 n A.7.

Tadbnwnuya A.6 — OcHOBHbIE yNpaBNsAOLWME CMOBA U NX 3HAYEHUS

Ynpaenswuwiee Cnoeo 3HaveHue
HE AJTA HET 3aKOHYEeHHOE OTPULAHUE LUENnen NpoekTa
BOJIbLLE YBenun4yeHne Konn4yecTtBa
MEHbLIE YMEHbLUEHNE KONMUYEeCTBA
TAKKE, KAK KavyecTBeHHOE M3MeHeHne/yBenuieHue
UACTDb KavecTBeHHOE M3MeHEeHne/yMeHbLleHne
SAMEHA Jlormyeckas NPoOTUBOMOJIOXHOCTL LENsM NPOoeKTa
[IPYIOW, YEM NonHas 3ameHa

Tabnwya A7 — [lononHuUTenbHbIE YNPaBNSIOLWWE CMNOBA, OTHOCALWMECH KO BPEMEHU, MOPSAAKY UK
nocnenooBaTernbHOCTU AEUCTBUNA

Ynpaensawuiee c¢noBo 3HaveHue
PAHO OTHOCUTCH K BPEMEHWU
[MO3OAHO OTHOCUTCH K BPEMEHWU
[MTPEXXOE OTHOCUTCA K MOPSAKY UMM nocnegoBaTenbHOCTH
[TOCIJIE OTHOCUTCA K MOPSAKY UMM nocnegoBaTenbHOCTH

A.1.8.2 lNpumeHeHne

NcenepoBanne HAZOP npuMeHA0T HA NO3gHUX CTagusix paspaboTky NpoekTa Ans 3KCNepTusbl CPeacTB SKCMNy-
araumm n npu N3aMeHeHnn 3Tnx cpeacts. Jlydwee Bpems ans BbinonHeHns uccnegosannmm HAZOP — HenocpeacTBEHHO
nepen 3aBepLIeHUEM MNPOEKTA.

A.1.8.3 Knto4veBble 3MemMeHThl:

- nccnegosanHne HAZOP aBnsieTcs TBOPYECKUM NPOLECCOM;

- uccnegoBaHUE OMNUPAETCH Ha CUCTEMATUYECKOE MPUMEHEHME YNPaBNALWMX CrNOB AN naeHTUMOUKaUMmM noTeH-
LManbHbIX OTKITOHEHUN OT UENen NpoekTa U UCNonb30BaHUE 3TUX OTKIIOHEHUN B AanbHenwen paboTte YneHoB rpynnb
ONsa nccneaoBaHUs BO3MOXHbBIX MPUYUMH OTKNOHEHUW N X NOCNeACTBUN,

- UCCNEAOBAHME MPOBOASAT Mo PYKOBOACTBOM 0BY4YEHHOIo M OMNbITHOIO Nuaepa UcCneaoBaHns, KOTOPbIN JOIKEH
rapaHTpoBaTb BCECTOPOHHEE IOTMYECKOE N aHaNUTUYECKOE N3YyYeHNEe CUCTEMBbI;

- nccnegoBaHne NPoOBOASAT cneumanucTbl B pasnuyHbiX obnactsax 3HaHvn, obnagawowme HeobxogmmMmbiMU HaBbIKa-
MW N OMbITOM;

- UCCNeaoBaHne NPoBOAAT B aTMocdepe aobpoxenaTtenbHOCTU N OTKPOBEHHOIO 0beyxaeHus. [locne naeHTnu-
Kaumm npobnembl €e perncTpupyroT ans nocneayrwmx OUeHOK U BbIBOAOB,;

- pewenns no nageHTndukauymm npobnem perncTpupyoT ans garnbHENLWeEro pacCMOTPEHNSA NMUAMK, OTBETCTBEH-
HbIMW 3a MPOEKT.

McenepgoBanna HAZOP cocToAT M3 YeThipex OCHOBHbLIX MocnegoBaTeNbHbIX 3TANoOB, YKa3daHHbIX Ha pucyHke A.10.
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Onpegenexue
e OnpegeneHne obractn NpUMEeHeHUs N Lernen
» OnpegenexHne OTBETCTBEHHOCTH
e BelgeneHue rpynnbi

[MTogroToBKa
e [INaHnpoOBaHne UccrnegoBaHnm
o COOP AaHHbLIX
« CornacoeaHue crnocoba perncrpaunm
« OLieHKa BpeMeHU
» CoCTanneHue rpaguka

JKenepTnsa
» PasgoeneHne CUCTEMbIl HA 4aCTuH
« BoibOp 4acTn u onpegeneHme Lenn rnpoekTa
o NoeHTUPUKaALNA OTKITOHEHUW NYTEM UCNONB30BAaHUA YNPaBNAOLLNX CIOB

OI5 K&XO0ro areMeHTa
* NoeHTUKMKaLKMA nocneacTsu U NPUHMH

e NoeHTUDPUKaLNA 0603Ha4YeHns npobrnemel

e NoeHTUNKaLUA MEXaHN3MOB 3aLLUUTLI, OBHapyXeHUs U MHauKaLmm

e NOeHTUDUKaLUA BOIMOXKHLIX KOPPEKTUPYIOLLUX U CMSITYatoLLIMX
MeponpuUsTUA (MpU HeOOXOOUMOCTU)

e COrnacoBaHne gencTeui

 [lOBTOPEHME ANt KAKOOro 3NIEMEHTa, a 3aTeM OnA Kaxaon 4YacTu CUCTEMS

[OKyMeHTaLUua 1 nMpodoimkeHune
« BejeHWe 3anncen no aKkecnepTuse

e OChopMIeHne OOKYMEHTaLMUN

« OnoBeLLeEHNE O pe3ynbTaTax NCCreaoBaHnn

» Pa3paboTKa nocrneaylolmnx A4eUcTBUNA

 [lOBTOpPHbIE UCCregoBaHUs NIOBbIX YacTen cMcTemsl (rpu
HeoBXoOUMOCTU)

e [1OArOTOBKA 32KITHYUTEITBHOTO OTHETA

PucyHok A.10 — 3Otanbl nccnegosannsa HAZOP

A.1.8.4 NocTonHCTBA:

- MPU NCCnegoBaHUM UCMONb3YIOTCH HABLIKM WU 3HAHUSA TPYMMbl 3KCMNEPTOB, KAXAbIM U3 KOTOPbIX AOJNKEH 3HATb
onpeaerneHHbIN acnekt nccrnegyemMmon CUCTEMbI,

- MeToq, 3P EKTUBEH ANA OBHaApPYXEHUS, KakK NPUYUH, TaK U NOCNeACTBUN OTKNOHEHUN HA PAa3NUYHbIX YPOBHSIX
CUCTEMBbI;

- METO MPUMEHSIIOT AN aHanmn3a TEXHONOMMYeCcKuxX nNpouUeccoB;

- pe3ynbTaTbl UCCNeaoBaHNsa UMEIT DONbLIOE 3HAYEHUE NPU onpeaeneHnn HeObBXoANMBIX KOPPEKTUPYIOWNX ME-
POMPUATUN.

A.1.8.5 OrpaHn4eHus

Xotsa nccnegosaHmnsa HAZOP 4pe3BbivanHO NOnes3Hbl B PasnnUYHbIX OTpacnsxX NMpoMbILLNEHHOCTU, OHU UMEIOT Orpa-
HUYEHUS, KOTOPbIE HEODXOAMMO YyUMTBIBATb NPU PACcCCMOTPEHNUN BOMnpoca o npumeHeHnn metoga HAZOP:

- HAZOP paccmaTtpuBaeTt Kaxayto 4acTb CUCTEMbI U UCCreayeT BO3AENCTBUE OTKINOHEHUU HA KaXayto YacTb. VHor-
0a B3aUMOOENCTBUE MeEXOY HaCTAMU CUCTEMbI SBMAETCH OMacHbIM. B 9TMX criydasx onacHOCTb AOSMKHA NCCneaoBaTbCs
bonee nogpobHO C NPUMEHEHMEM TakKMX METOAOB, Kak MeToq AepeBa cobbITUM M aHanu3 gepeBa HEUCNPaBHOCTEW;

- PN UCNONb30BaHMKM NIOOBOKN APYron METOAMKN naeHTndurkaumm onacHocTen nnu npobnem paboTocnocobHOCTH
HE MOXET ObITb rapaHTUM TOro, YTO BCE ONACHOCTU UMM Npobnemsbl paboTocnocobHOCTU aeHTUPUUMpOBaHbI. [1osTomMy
NCCNEAOBAHNE CMOXHOW CUCTEMbI HE AOIMKHO ObiTb OrpaHnYeHo Tonbko ncenegosanmem HAZOP. 3toT metoq nenonb-
3ylOT BMECTE C APYMMMN NMoaxoasawmmMmm Mmetogamu (Hanpumep, aHanmiomMm gepeBa HEUCNPaBHOCTEWN);

- CYLLECTBYIOT CUCTEMbI, TECHO CBSI3aHHbIE MEXAY CODOW, B KOTOPLIX MPUYMHBbI HEUCNPABHOCTU OAHOW CUCTEMBbI
MOIYT HaxoguTbCs B Apyron cucreme. JlokanbHoe COBEPLIEHCTBOBAHWE B 3TOM Cly4vae He MOXET YyCTPpaHUTb pearibHylo
NPUYMHY U HEUCMPABHOCTb MO-MPEXHEMY MOXET BO3HUKATh;
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- ycnex nccneaoBanns B BOMNbLIOW CTEMNEHW 3aBUCUT OT CMOCOBHOCTEN M ONbiTa NUAepa UccnegoBaHmns U B3anmMo-
OEVCTBUSA MeXAy uYreHamMun rpynnebl,

- metog HAZOP npepHa3HadveH Ans nccrieQoBaHUs TONBbKO YaCcTeW CUCTEMbI, UX 3MEMEHTOB U XapaKTEPUCTUK,
YKa3aHHbIX B OnncaHuu npoekrta. lencteusa v onepaunmn, KOTOpbIX HET B ONucaHUM MpPOeKTa He paccMaTpuBalor.

A.1.8.6 CtaHgapThl

[Mpumensitor [OCT P 51901.11.

A.1.9 AHanwn3 HageXHOCTH YenoBe4vecKkoro dakropa

A.1.9.1 Onucanve n uenb

AHanun3 HagexHocTn dvenoBedeckoro dakropa (HRA) aBnsieTcs 4acTblo aHanmaa 4enoBeqeckoro hakropa, KoTo-
pPbin BKIIOYaET pacnpegeneHne pyHkUmMn, 3agad v pecypcoB cpean nogen v MalnH M OUEHKY HAOEXHOCTU OENCTBUN
yenoBeka. AHanNM3 4YernoBeYvYeckoro dpakropa He SABNAETCHA CaMOCTOATENbHOWM AUCUMMITMHOW. B 3TOM mMeTode UCnonb3ay-
I0TCH Takue AUCLUMUMNIUHBI KaK NCUXonorus, uanornorus, coumnonornms, MmeamumHa u rnpoekTnpoBaHue.

Crneundunyeckas uenb aHanmaa 4enoBeyeckoro dpakropa cocTouT B TOM, HYTODbLI OUEHUTL DaKTOPbI, KOTOPLIE MOIYT
BO34ENCTBOBATb HA HAAEXHOCTb AENCTBUN YEerOBEeKa Npu 3kcniyarauum CUcTembl (aHanm3 HageXXHOCTU YenoBeYeCcKoro
dakTopa). HageXXHOCTh YenoBeka Heobxoanma Ans ycnewHou paboTbl CUCTEMBI «4E€NOBEK — MalLMHAa» B YCIMOBUSAX
BO3AENCTBUS Pa3NnNYHbIX DakToOpoB. ITN PaKTOpbl MOryT ObiTb BHYTPEHHUMU (HANPSXKEHNE, SMOLUMUOHANBHOE COCTOS-
HUe, 0bydeHune, NodBYXAEHUS U ONbIT) UKW BHEWHUMK (Yacbkl paboTbl, cpeaa, AeNCTBUS ONCNETHEPOB, NPOLECCOB, anna-
pPaTHbLIX CPEaCTB).

A.1.9.2 TlpnmeHeHune

BnnsHue yenoBe4veckoro akropa A0mMKHO BbiThb onpeaeneHo Ha BCcexX cTagusix pas3paboTkm CUCTEMbI OT NPOEKTa
10 0BbyyeHuns, akennyataumm n gaemoHTaxa. Metog npumMmeHum ans paccMOTPEHUSA CUCTEMbI B LIENOM (BKIHOYas yrnpaee-
HUWE NPW SKCnnyartaumm) n B3anMmoaencTBus OTAelbHbIX PpabOTHUKOB MPW 3KCnnyataumm CUCTEMBI.

[Tpn peweHnn nwobon 3agaym, BbINONMHAEMOW YENMOBEKOM, BO3HUKAET BO3MOXHOCTb BO3HUKHOBEHUS YENOBEYeC-
kon owmnbkun. Nocne naeHTndpukaumm 3TnX 3agad Heobxoanmo MaeHTUPUUMPOBaTL BEPOSTHLIE CUTYaALUUN BO3HUKHOBE-
HUs venoBedecknx owmnbok. Metoa HRA sBnsietca metogom FMEA ansa 3apgad, cBA3aHHbIX C YenoBe4YecknMm hakTopom.

YacTto ans peweHuns 3Tux 3agad Ucnonb3yloT aHanus gepesa cobbitun. [lepeo cobbIiTUM oTpaXaeT MHoOpMaLuIo
aHann3a 3agadm n onpegenser CXemy KONMYeCTBEHHOW OLEHKN KOMBMHaUMK OTKA30B.

A.1.9.3 KnioueBble 3M1E€MEHTHI

TUNUYHBIMKW 3NEMEHTaAMMN aHanm3a HaaeXXHOCTU YEeNOoBEYeCKOro akropa sIBIsOTCH:

- ONUCaHMe nepcoHana, yenoBun ero paboTbl 1 BbINOMHAEMbIX 3a4av;

- aHanu3 UHTEPMENCOB «HENOBEK — MaLLUMHAR;

- aHann3 aMEEKTUBHOCTN PyHKUMK onepaTopa;

- 3P eKTUBHOCTL aHanu3a OWnbKM YenoBeKka Npu BbINONHEHUW 3a4aHHbIX PYHKUUWN;

- JOKYMEHTUPOBaAHNE pPe3yNbTraToB.

A.1.9.4 locTtonHCcTBA

AHanm3 Heygad u HeCYacTHbIX CIy4YaeB MNOKa3bIBAET, YTO HAOAEXHOCTb YENOBEYECKOro haktopa sIBMAETCH KIode-
BbIM MOMEHTOM HAAEXHOCTU CUCTEMbI «4ENOBEK — MallnMHa». ECnn yunTelBaTb YenoBe4YeCKUn PakTop, NPOrHo3 Hagex-
HOCTU CUCTEMbI MOXET OblTb NOXHbIM.

A.1.9.5 OrpaHn4eHus

[lpoBeaeHMe aHann3a HaOEXHOCTU YenoBeYveckoro dgpakropa cuctemol Tpebyet rmybokoro aHaHUs napameTpoB
3PPEKTUBHOCTU AENCTBUN YENOBEKA.

Ecrnin Heobxogumble OaHHbIE OTCYTCTBYIOT, KONMMYECTBEHHLIM aHaNM3 AOIMKEH DbiTb OCHOBAH HAa SKCNEPTHOW OUEH-
K& BEPOATHOCTEN YErnoBe4YeCKNX OLIMDOK.

AHanm3 yenoBe4veckoro dakropa peako SABMSAETCs 4YacTbio pa3paboTKM HAAEXKHOCTU CUCTEMBI U MHOrAA CNOXHO
ybeanTb PyKOBOAUTENEN MNPOEKTA HaA4YaTb aHanu3 YerioBeveckoro pakropa unm aHanma HageXHOCTU YenoBeka.

A.1.9.6 lNpumep
PaCcCMOTPUM CUCTEMY, NS 3anycKa KOTOPOW UCMONb3YIOT KoY (Hanpumep, noesa). [NpeanonoxXmm, 4to 3TOT KoM
OOMKeH BblTb 3aMEHEH Ha 3NEKTPOHHYIO KapTy (Mo niodon npnynHe). AHANOrmM4Hoe peleHne NCNonb3yeTcs B HECKOb-
KNX PasHOBUOHOCTSX aBTOMATUYECKUX KACCOBbLIX annapaTtoB. Heobxoanmo oueHnTb BNUSHME 3TOro0 M3MeHeHus Ha pabo-
TOCNOCODHOCTb CUCTEMBI (OTHOCUTENBHO MPEXHEro pewerHns). OUueHKy NpoBOAAT MNO3TarHo.

JT1an 1. PaccmaTtpuBaloT noBegeHne BoOAUTENS B KOHKPETHbLIX YCNOBUSIX paboTbl U €ro B3anMoaencTBuE C CUCTE-
MOW NpU 3anycke noesga. 3agada YernoBeka COCTOMT B TOM, YTODbI BBECTU KapTy U KOA4 ANS NMOATBEPXAEHUS CBOEW
NMNYHOCTMW.

at1an 2. [lpoBogaT pacno3dHaBaHue koga. VIHTepdenc n3BecTeH U3 onbiTa 3Kcnnyartaymm KaccoBbiX annapartoB. OH
COCTOUT U3 YMTAIOLWENO YCTPOUCTBA, ANCMIIEA U YNCITOBOW KNaBuaTtypbl 4N BBEAEHUSA TTMYHOIO Koga.

Itan 3. OnpepensioT 3agavm:

a) BBOA KapThl;

6) BBOA NpaBunbHOroO Koaa.
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OT1an 4. Bo3amoXxHble venoBe4veckne owmnbku npmeBegeHsl B Tabnmue A.8.

Tadbnuwua A.8 — BoamoxHble yenoBeveckne OWLNOKA

gfaﬂr?;% Uenoseveckan owwmbka MpuunHa Mepa npeaynpexaeHus
1) Bogutenb 3abbin nnu HenpaBunbHbLIN CNO- YCTaHOBNEHHbIE CNOCObbLI XpaHeHnsa nnu yr-
NnoOTEPSN KapTy cob XpaHeHus KapTbl nap Ans KapTbl, KOTOPbIW yAOBEH ANs BOAUTENS
HeBHUMATENBHOCTbL [lpoBepkn Hannuusa kKapT y Boautens (Unu Ha-
BOAUTENS NOMUWHaHWE nepen Hadvanom pabdoThbl).
ObecneveHne BOAUTENS PE3EPBHbIMU  Kap-
TamMm
a) 2) Kapta Haxogutcsi B yc- HenpaBunbHbIN CNO- [lpoBepKkn Hann4uusa KapT y Boautens (Mnn Ha-
NOBUSIX, KOTOPbIE AenatT ee | cob XpaHeHUs1 KapTbl NOMWHaHWE nepen Havanom padoThbl).
HEYUTAEMOW ObecnevyeHne BOAUTENS PE3EPBHLIMU  Kap-
TamMm
HenpaBunbHoe 006- Oby4eHne obpalleHUo ¢ KapToun.
palleHne ¢ KapTonm PerynsipHble NpoBepkn crnocoboB XpaHEHUs.
ObecneveHne BoantTenen DECKOHTAKTHbIMMW
KapTaMn KakK anbTePHATUBHbLIN NPOEKT (peHTabenb-
HOCTb KOTOPOIro AOIXHA MPOBEPSATHCH)

1) Bogutene 3abbin koa [lnoxas namsaTb Oby4vyeHne unu Kak anbrepHaTuBa:. BOAUTEND
BbibDnpaeT kog cam (HOMep, KOTOPbIN SBNAETCH
bonee NpocTbiM Ans 3anoMUHaAHUSA) BMECTO HA3Ha-
YeHUs Koga CUCTEMBb

b) 2) Boautenb BBen Henpa- | Owwubka npun BBOAE ObecnevyeHne BO3MOXHOCTU, KAK MUHUMYM,
BUINbHbIN KOA KOoaa O0QHOro NOBTOPHOro Habopa koaa. [nsanmH kKnaBma-
TYPbl AOIMKEH ObITb 3ProHOMUYHBLIM ANA COKpaLLe-
HUA oWwWKnBOK (Hanpumep, KNaBulm HE AOITIKHbI
ObiTb CMULWLKOM ManeHbKUMW, OOMKHbI ObITb NErko
YMTaeMbIMU, KNaBnaTtypa 4ormKkHa gasartb NOOTBEPXK-
aeHue (curHan), korga kog HabpaH n 1. 4.)

ITa HhopMaUUa Takke MOXET ObiTb NpeacTaesneHa B Buae aepesa cobbitun (pucyHok A.11).

BoauTenk BB HenpasunbHbIKM Kog

8 2
>,

&

S

P, ¢
!

=

®

P,., S
®

Cuctema dOCTYIMHA |

Boautenbs 3HAET, 4TO AomKkeH ObITb BHUMATENEH W akKypaTeH npn padoTe ¢ KapTox,

obGecneynmBaTh Haanexallee XpaHeHue KapTbl U BbINOMHATE HEOBX0AMMBIE MPOBEPKMU.

BoouTtens
3aobbin/
NOTEPSN KapTy
I3
KapTa He yuTaeTtcs
BoauTtenb
XOUeT La
3anycTuTh
noean BoauTtenb 3abbin Kog
I1a
HeT ‘D'a
HeTt
HeT
[TapameTp: 3Ha4eHne: 3amedyaHue:
P, 10™
P1s 107 HeoOxoaoum PyTnap AMA KapThl.
Py, 10
3agepxKKa noesga.
Pos 102

BoauTteno no3sonunu BeldpaTe CBOWN KOA: OH 3HAET NOCNeaCTBUSA, HAaNnpumep,

JproHOMUYHO pa3paboTaHHas kKnasuaTypa, HO owndKn npu Habope Koga BO3MOXHbI,

PucyHok A.11 — Yenoeeveckne owmnbkn, naobpaxeHHbie B BUAE AepeBa cobbiTum
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Insa pgepeBa cobbitun mMoryT ObiTb 3agaHbl BEPOATHOCTU Kaxaoro nepexoga. OgHako gaxe B 3TOM npumepe

TOYHbIE AAHHbIE UNW MOAENN HE MOryT BbITb NOMy4YeHbl. HECMOTPS Ha TO, YTO HEKOTOPbLIE AaHHbIE MOryT ObiTb NOMy4Y€EHb!
N3 SKCMNyartaumm KaccoBbIX annaparoB, HEOBXOAMMO NMOMHUTL, YTO YCIOBUSA paboThl B paccMaTpuBaeMoM Criyvae MoryT
ObiTb COBCEM MHbIMK. B gaHHOM npumepe BEPOATHOCTb HEPABOTOCNOCODHOIO COCTOSAHUA ABNSETCH CYMMOW BEPOSITHO-
CTen Bcex cobbliTnn gepesa.
Pe3ynbTaToOM YENOBEYECKON OWNBKN ABNSIETCH BEPOATHOCTb HEPaABOTOCNOCOBHOIO COCTOSHUS, KOTOPAas COCTaB-
nset npubnuantensHo 0,01 3a noe3aky n SBNsieTCs HegonycTumMon. Ecnn BoanTenb MOXET caenaTtb BTOPYIO MOMbITKY
BBOJa Koda nocne ownboyHoro Habopa, To BEpOATHOCTb OWKOKKM paBHa P, - P, = 10~%4. Takum obpa3som, obLas oueHka
BeposATHOCTM owmnbkun coctaenset 0,0004 3a noe3aky (detobipe na 10000 noe3goB ono3aatoT), KoTopas SBNSAETCSH MPUEM-
nemon. PaspeweHne BonbLlIero KonmyecTBa nonbITOK BBOAA KoAa MOrno 6bl CHU3NTBL 3Ty BeposiTHOCTL Ao 0,0003, HO 3TO
peleHne MOXET ObITb HEAOMNYCTUMO C TOYKM 3peHns Be3onacHoCTw.

A.1.10 AHanNu3 NPO4YHOCTU N HANPSXEHUN

A.1.10.1 OnucaHue un uenb

AHanNM3 NPOYHOCTU WU HaNPsHKEHUW onpeaenseTr cnocCobHOCTb KOMMNOHEHTa UMW 3NeMeHTa NPOTUBOCTOSATb SNEKT-
PUHECKMM N MEXAHUYECKUM BO3AENCTBUSIM OKPYXAIOLWEWN cpedbl NN APYrMM HanpPsPKEHUAM, KOTOPble MOryT ObiTb MNpu-
YMHOW OTKA3a. ITOT aHanm3a onpeaensieT MU3NYecKne rnocneacTBmsl BO3AENCTBUS HA KOMIMOHEHTHI, a TAKKe MeXaHn4ec-
Kue vnm puanveckne CBONCTBa KOMIMOHEHTA. BEepoATHOCTbL OTKa3a KOMMNOHEHTA NPSAMO nMponopunoHanbHa NpuKnaabl-
BaeMblM HanpskeHnsam. OnpeaeneHHble OTHOLWEHUS HaMpsKeHUN K MPOYHOCTN KOMIMOHEHTAa ONnpeaensior Haaex-
HOCTb KOMIMOHEHTA.

A.1.10.2 lNpumeHeHne

AHanm3 npoYHOCTU U HanpsKeEHUN UCMONb3YIOT NPeXae BCEro npu onpegeneHnmn HageXHoCTU Unn SKBUBASEHT-
HOW MHTEHCMBHOCTU OTKA30B KOMIMOHEHTOB. KpomMme TOro, ero ncrnonb3yoT nNpu uceregoBaHnm onsnkn otkasa u onpeae-
NEHNN BEPOATHOCTHOIO pexmma O0TKa3a KOMIMOHEHTA, BbI3BAHHOIO onpeaeneHHoOu rnpuymnHomn.

CTPYyKTYypHas HaAEXHOCTb KOMIMOHEHTA, TO €CTb €ro CrnocobHOCTb BbIAEPXKUBATL 3NEKTPUHECKME UNN OPYINe Ha-
NPSPKEHNS, 3aBUCUT OT €ro NPOYHOCTU UMM HECYLWEen cnocobHOCTN. B 3TOM cnyvae HageXHOCTb SABNAETCH BEPOSATHOCT-
HOW Mepon 3PPEKTUBHOCTUN KOMMNOHeEHTA. OnpeaeneHmne 3TON HECyWwen CrnocobHOCTU BKMOYaEeT HEONpeaeneHHOCTD,
NO3TOMY €€ Bblpa)kalT CMyYauHOWU BENUYMHOW, NPUKNagbiBaeMoe HanpsXkeHne no 3TOU Xe MNpuuMHe TOXe npeacras-
NAKT CrnyYanHon BenunynHown. [lepeceveHne 30H HEONMpPeaeneHHOCTN 3TUX CNyYauHbIX BENMUYUH, NMPEeacTaBlieHHbIX COOT-
BETCTBYIOLWMMU pacrpenerieHnaMn, XxapakrepusyeT BEPOATHOCTb TOro, YTO HanpsiKeHWe MPeBbICUT MPOYHOCTb, TO €CTb
BEPOATHOCTb MOSIBNEHUS OTKa3a.

OUEHKN Hanps>XeHUW, NPOYHOCTU U PEe3ynbTUpPYIoWasa HagQeXXHOCTb YacTen onpeaensTcsd BTOPbIMU MOMEHTaAMMU
N 3aBUCAT OT QUCNEPCUN CITyHaWHbIX BENWYUH, XapakTepU3yIoWnX OXXngaemMble HanpsiKeHus n npoYHocTb. YacTto 3agada
YNpowaeTcs 40 CpaBHEHUA O4HON NEPEMEHHON HaNpPs>XEHUS C COOTBETCTBYIOWEN XapaKTEPUCTUKON NPOYHOCTU KOMIO-
HEHTA.

B obwem cnyyae npoYHOCTb U HaNpPsKeHne A0MKHbl ObiTb onucanbl PyHKUMENn 3PPDEKTUBHOCTU NN PYHKUMEN
COCTOSIHMA, KOTOpas npeacrtaBlsgeT MHOXECTBO XapaKTepUCTUK npoekrta. [lonoxuTtenbHoe 3HavYeHune 3TON (PYHKUUW
COOTBETCTBYET HE30MacHOMY COCTOSIHUIO, a OTPULATENBHOE — COCTOSIHUIO OTKAa3a.

A.1.10.3 KntoyeBble 3MemMeHThl

KnioyeBble 3anemMeHThbl BKNOYaloT geTarnbHOEe 3HAHWE COCTaBNAWMX MartepruanoB KOMMOHEHTA U KOHCTPYKUMK, a
TaKkKe OpYyrmx nccregyembiX CBOUCTB M COOTBETCTBYIOWMX METOAOB MOAENMUPOBAHUSA OXNOAEMbIX HAMPSHKEHUN.

A.1.10.4 HocTtonHcTBA

AHanmM3 NpO4YHOCTN U HamMpsPKEHUN MO3BONSET NOMyYNTb TOYHOE NpeacTaBleHne O HAAEeXHOCTU KOMIMOHEHTA, Kak
OYHKLUMM NMPOoUECCOB, NPMBOAALWMX K OTKady. MeTod no3BONseT y4eCTb U3MEHEHUS MNPOEKTA, a Takke N3MEHYUBOCTMU
NPUKNaabIBaeMbIX HaAMPSKEHNUN U UX B3aUMHYIO Koppensuuio. B peaynerate meton obecneumBaeT bonee rnybokoe
NOHUMAHNE BO3AENCTBUN CIOXHBIX HAMPSPKEHUW U Nydlle oTobpaxaeT PU3MKy OTKa3a KOMMOHEHTA, MOCKOMbKY MNO3BO-
NAET y4YeCTb BO3AENCTBME PAa3NUYHbIX PaKTOPOB (MEXAHNYECKUX, YCITOBUM OKPYXXAloLWen cpeabl), BKIOYas MX B3anMoO-
NEeNCTBUE.

A.1.10.5 OrpaHn4veHns

B cnydyae CnoXHbiX HAMPSXKEHUN U OCOBEHHO, KOrga UMEETCH B3auMOAENCTBUE UIMN KOPPENSUUS MEXAY HUMM,
pelleHne 3aga4nm MOXET OblTb OY€Hb CIOXHbIM, TPEOYIOWMM NMPUMEHEHUS cneynanbHbIX NMPOrpaMmmMHbIX cpeactB. Hpy-
MM HEQOCTATKOM aHanu3a SBMsTCS BO3MOXHbIE OWMOKM B NPeanonoXeHusiX 0 pacnpegeneHusax criyHamHblX BENTUYNH,
KOTOPbIE MOIYT NPUBECTU K OWIMBKaM MNpu pPeELLEHUN 3aJa4M.

A.1.10.6 lNpnmep

[TpOCTBIM NMPUMEPOM MPUMEHEHNSA aHaNM3a NPOYHOCTU N HaMNpPsPKEHUWN SIBIIAETCH BO34EUCTBUE CUIbl HA YINOTHU-
TENbHOE KOmNMbLO, KOrga Kputepuem oTKasa sBMNSETCH yTedka depes Konbuo. OAns BblvMMCNeHnsa BEPOATHOCTU MOSBIEHUS
9TOro oTkasa bblna onpegeneHa cpegHas cuna F,, Bbi3blBAKOWAS YTEYKY, KOTOpas bbina paccymtaHa no pesynbraram
BHYTPEHHUX U BHELWHUX U3MEPEHNN, NPU OnpeaeneHnn reoMmeTpum Konbsla n nccrnegoBaHus CBOUCTB €ro martepuana.
[lpegnonaranoch, 4YTO U HaANPsXXEHWE U cuna NOQYMHAINTCH HOPMAarbHOMY pacnpegeneHuto, ctTaHgapTHOE OTKITOHEHUE

KOTOPOro COCTaBNSAET OAHYy AECATYIO OT BEMNUYUHbI cpeaHero. BepoaTHOCTb OTKasa paccuutaHa no opmyne

— —

Pe= |0 _|-19x1075.
Jo? +og
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[Tpymep n3obpaxeH Ha pucyHke A.12.

100 140
HopmansHas cuna Ha Q-Konble

PucyHok A.12 — Tlpumep npuMeHeHUs1 KpUTEPUS NPOYHOCTU HanpPsiXeHUU

A.1.11 Tabnyua NCTUHHOCTW

A.1.11.1 Onucanune n uenb

OcHoBon metoga Tabnuubl nctnHHocTn (TTM) siBnaetcs aHanu3 OyHKUMOHANBHOW CTPYKTYPbl. Ero npuMeHsoT
npu pas3paboTKe SNEKTPUYECKUX U SNEKTPOHHLIX cucTem. MeToa 3aknioyaeTcsl B COCTaBMEHUN CMUCKA BCEX BO3MOXHbIX

KOMBUHaUMK CcOCTOSIHUKM (paboTocnocobHoe COCTOosIHME, HEPADBOTOCNOCOBHOE COCTOSAHUE) KOMIMOHEHTOB CUCTEMbI W
N3YYEHUN UX MOCNEaCTBUN.

A.1.11.2 lNpnmeHeHne

HavanbHble 3Tanbl NpUMeEHEeHUs MeToga coBnagatoT ¢ HadanbHbiMKW atanamm FMECA. Pextimmbl 0TKA30B KOMMO-
HEHTOB, @ TaKXe UX HepPaboTOCNOCODHbIE COCTOAHUA AOJKHbI ObITb MAEHTUMULUNMPOBaHbI. KaXabll KOMNOHEHT XapakTe-
puayetcs padboTocnoCoObHbIM COCTOSIHUEM U COCTOSAHMEM OTKa3sa. Takmm oOpa3om, COCTOSAHUE CUCTEMBI SIBIAETCH KOM-
buHaumen COCTOSIHM KOMIMOHEHTOB, KaXAbIM M3 KOTOPbIX HaAXoaMTcs B paboTocnocobHOM mvnn HepaboTocnocobHOM
COCTOSIHUMN.

[To pe3ynbratam aHanma3a NocneacTBUN BCEX COCTABMSAIOWMX BEKTOPOB COCTOSIHUM KOMMOHEHTOB paspabarbiBatoT
Tabnuuy. Bce oTKasbl CUCTEMBLI, TakKUM obpasom, naeHTndnumpoBaHbl. Pesynbrartel otobpaxatotT B Tabnuue, Ha3biBae-
MOWN «Tabnuuen UcTHHoCcTMY, rage «0O» obo3navaeT pabotocnocobHoe cocTosiHMe, a «1» — HepaboTtocnocobHoe
cocTtosaHue. ccnegoBaHne KaXQoro BEKTOpa COCTOSIHMM OOMKHO Takke BKIMoYaTb aHanui oTkasa (Mnnm HeEUcnpaBHOC-
™) Anst naeHTUPUKaUmMm BeposiTHbIX 0BLWKMX NPUYMH OTKa3a.

BeposaTHOCTb HEPaAbOoTOCNOCOBHOIO COCTOSAHUA CUCTEMbI PAcCHYUTLIBAIOT HA OCHOBE BbIYUCNEHUS BEPOSATHOCTMU
NOSIBNEHNA KaXXO0ro BEKTopa HepaboTocnocobHOro COCTOAHUSA CUCTEMbBI. OTO BO3MOXHO, KOrga KOMMOHEHTbl HE3aBU-
cumbl. Ha pucyHke A.13 npeacraBnena tabnuua CTUHHOCTY ANsl ABYX MPOCTbIX CUCTEM.

Cucrema Tadbnuua UCTUHHOCTU

C, C, 0

o e S T -
0 1
1 0 1
1 1 1
C; Cs 0
0 0 0
0 1 0
1 0 0
1 1 1

PUcyHOK A.13 — Tabnuua NCTUHHOCTY ANs ABYX NPOCTbIX CUCTEM
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Metoaq TTM no3sonsier onpeaennTb BCE BO3MOXHble KOMOMHaUMKM paboTOCNOCODHbIX U HEPaAbOTOCNOCODOHbIX
COCTOSIHUA KOMMOHEHTOB. Takum obpasom, OH SABNSETCA Hanbornee CTPOrmMm TeopeTnvecknm mMetoaom. Ans nonydeHus
HEOBXO0AMMbIX KOMDMHaAUMN Tabnuuy UCTUHHOCTU MOXHO COKpaTuTb byneBbiM METOAOM, HO €ro MOXeT ObiTb TPYAHO
NPUMEHUTb K CIIOXXHOW CUCTEME, TaK Kak YMCNO COCTOSAHUN MOXET ObICTpO CcTaTb O4YeHb DOnbLUUM.

A.1.11.3 CtanpapThbl

[Mpumensitor TOCT P 51901.14.

A.1.11.4 Tlpumep

Cucrtema, npeacraBrneHHas Ha pucyHke A.14, cOCTONUT U3 MaBHOro Nyt curHana K n ansTepHaTUBHOIO MyTU CUrHa-
na E. AnetepHatvBHbLIN MNYTb HE OENCTBYET NPU PYHKUMOHANBHOM pe3epBupoBaHuun. Boeikntovarens U He HaxoguTcs Ha
nyTn curHana. Heobxognmo onpeaennTb KO3MPUUNEHT rOTOBHOCTU CUCTEMBI.

PucyHoK A.14 — Tlpumep npumeHeHnsa metoga I TM

[Tpumep Tabnuubl NCTUHHOCTK, B KOTOpon «0O» obosnavaeT pabotocnocobHoe cocTosiHme, a «1» — HepaboTocno-
cobHoe cocTosiHme, npuBedeH B Tabnuue A.9.

Tabnwua A9 —Tlpumep Tabnuubl NCTUHHOCTU

Obo3HaveHue
COCTOAHUSA K E U P(S|A) P (A;) P(S|A)P(A)
CUNCTEMBbI
As 0 0 0 1 a a_a, la, a. a,
Ay 0 1 0 1 a (1-a))a, 1la, (1—-a,) a,
Aj 1 0 0 1 (1-a)a_a, 1(1-a)a.a,
A, 1 1 0 0 (1-a)(1-aya, 0
As 0 0 1 1 a a(l-a) la,a. (1-a,)
Ag 0 1 1 1 a(1-a)(1-a) la,(1-a.) (1-a,)
A; 1 0 1 0,5 (1-aya(1-a) 05(1-a)a.(1-a,)
Ag 1 1 1 0 1-aj)(1-a)(1-a)) 0
[TpumeyaHue—B cocTosaHUN A, (PYHKUMSI CUCTEMbI 3aBUCUT OT TOro, B NOJNTOXEHUN K unu £ HaxoauTcs
BblKMtovaTenb. [103ToMy BEPOATHOCTb COCTOSIHMA A npuHsTa pasHomn 0,5.

Ecnn cnyyanHblie cobbiTus, NpUBoOAALLME K COCTOAHUAM A, ..., A, HE NOABNAIOTCH MNonapHoO, TO BEPOATHOCTb P

B COOTBETCTBMU C TEOPEMOWN MOSNTHOWN BEPOATHOCTU pacCcUUTbIBAIOT Mo PopmMyne

Pe = _§1P (S1A; )P (A;),

rae P (S| A,) — BEpOATHOCTb TOro, 4YTO cucTeMa PYHKLUMOHUPYET B COCTOSAHUMN A,
P (A;) — BEpOATHOCTb TOrO, YTO CUCTEMA HAXOOUTCA B COCTOSAHUMU A, .
[ToagcTaBnas KO3IPUUNEHTLI TOTOBHOCTU @ BMECTO BEPOATHOCTEN P, nony4aem:.

P.=a.=a,a-a ) +[a, (1—-aga l+[(1-a)ac-a ]t ]aca-(1—a )]+

tla, (1—-ap)(1-a)l+[05(1-a)a-(1-a,l

Takum obpasom
ac=a,+05 (1-ay)a: (1-a).
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A.1.12 CtaTuctnyecKkmne metoabl OLLEHKN BEPOATHOCTHN De30TKa3HOU padoThl

A.1.12.1 OnncaHune n uenb

Be30oTka3HOCTb SIBNSAETCH CBOUCTBOM, KOTOPOE MOXXHO Oonpeaenutb C NOMOLWbIO nokasatenen 6e3oTKasHOCTMW.
[TokazaTtenn 6e30TKa3HOCTU SIBNSAIOTCA BEPOSATHOCTHBIMM XapaKTEPUCTUKAMU U TPEDYIOT NMPUMEHEHUS CTATUCTUYECKUX
METOO0B.

CTaTtucrtudveckmne mMetogbl MOryT ObiTb UCMONBb30BaHbl ANsl onpeaeneHns KONnMYeCcTBEHHOW OLUEHKU MoKalaTenewn
De30TKa3HOCTU, BKIKOYaS:

- OUEHKY M NPOrHO3NpOBaHWE rnokasarenen 6e30TKA3HOCTU NpoayKUWK;

- OLLEHKY XapakTepuCTUK MaTtepunanoB B TEYEHUE rapaHTUMHOINO CpOoKa 3KCrnnyataumum unv B npouecce NpoekTupo-
BaHUS NMPOayKLUWW;

- MPOrHO3NPOBAaHNE rAPaHTUUHBLIX 3aTpar;

- OUEHKY nocneacTBun npearnoXeHHoOro U3MeHeHusa NpoeKkTa,

- OLEHKY BbINONMHEHUS TPEDOBaAHUN TEXHUYECKOTO PEryIMPOBaHUSA U 3aKa34MKa,;

- HAbNgeHWe 3a NPoAYyKUMEN B NMpoLecce ee akcnyataumm ans nony4YeHns nHpopmaymm o npuunHax oTKasoB U
MeToAax NoBblWEHUA 6e30TKa3HOCTU NMPOAYKLUUMN;

- CpaBHEHME KOMMOHEHTOB, U3rOTOBIEHHLIX HA ABYX N bonee npeanpusTUsiX ¢ NPUMEHEHNEM Pa3TTUYHbBIX MaTEpU-
anoB U 3KCrNnyaTupyemMblX B pasfiNyHbIX YCITOBUSX.

Ins npyumeHeHnsa CTaTUCTUYECKUX METOAOB Heobxoaumo cobpaTb COOTBETCTBYIOWME AAHHbIE, KOTOPbLIE 3aBUCAT
OT pewaemon 3agadvn. [aHHble, ncnonb3yemble Ans aHanusa 6e30TKa3HOCTU, AOIMKHbI NpeacTaBnsaTb cobon nHdopma-
LMo 06 3PPEKTUBHOCTU paboOTbl SNEMEHTOB, KOTOPbIE MOryT OTKasatb (Hanpumep, B yCroBUSAX aKcnnyaTtauum). Twun
OAHHbLIX 3aBUCUT OT TUMa UCCregyemoro aneMmenta. Hanpumep, OCHOBHbIMM AaHHBIMW ONA YCTPOUCTB KPaTKOro AeNCTBUS
ABMAIOTCH KONMUYECTBO UCMbITYEMbBIX 3MTEMEHTOB U KONUYECTBO HeOoTKasaBWUX 3nemMeHToB. OCHOBHbIMM OaHHbIMU O
HEBOCCTAHABIIUBAEMbIX SNIEMEHTOB SABNSAOTCH HApPaboTKM A0 onacHbIX cobbiTun (anst cnctemol). OCHOBHbIE AAHHbIE ANS
BOCCTAHABMUBAEMbIX 3NEMEHTOB — HapPabOTKM B npouecce cpoka cnyxbbl anemerHTta. OBbIMHO HE BCE 3TEMEHTHLI OTKa-
3bIBAOT 3a nepuog HabnwageHnn. Moatomy HaApaboTKy A0 OTKa3a OUKCUPYIOT TOMBbKO ANS OTKa3aBLIMX 3MTIEMEHTOB, a
NPOAOIKUTENBHOCTL HABNIOAEHMW — AONS1 HEOTKA3aBLWIKNX SMNEMEHTOB. Takne AaHHble Ha3bIBAKT LEH3YPUPOBAHHbLIMM.
Mx obpaboTka 4OCTATOYMHO CIOXXHA U 3aBUCUT OT Lenen nccnegoBaHus HageXXHOCTU U OCODEHHOCTEN 3neMeHTa.

B gononHeHne K OCHOBHbIM AAaHHbIM B CTATUCTUYECKUW aHanu3 MOXeT BKIoYaTbCH MHopMaUnsa o akropax,
BMUAIOWMX HA DE30TKA3HOCTb AN OUEHKM UX BO3AENCTBUSA HA 3D MEKTUBHOCTD.

PYKOBOACTBO NO COOPY AaHHbIX O HAAEXHOCTM MO AaHHbIM 3kcnnyataumn npueeaeHo B MOK 60300-3-2 [7],
a PYKOBOACTBO MO YCMOBUSAM WMCMbITAHUA HA HAOAEXHOCTb W MNpUHUMNAM CTaTUCTUYECKOW NPOBEPKN TUMOTE3 — B
M3K 60300-3-5 [6].

B ctatmctnyecknx metogax UCrnonb3yloT TONbKO KONMWYECTBEHHbIE AaHHble. [laHHble 0 HAOEeXXHOCTW, COOTBETCTBY-
lowme npeabiaywmm nenbliTaHUsM UM akcnnyataumm, MoryT BbiTb OrpaHUYeHHbIMWU, HO NMOME3HbIMU ANsl OLEHKN HAOEX-
HOCTWU. [1OSTOMY AaHHble NpeabiayWnX UCTbITAHUA UMK SKCNnyaTtaunm MoryT BbiTb MCNONMb30BaHbI BMECTE C KONUYE-
CTBEHHbIMWU JaHHbIMU AN OLEHKU HAAEXHOCTU Ha OCHOBE DaneCOBCKUX METOO0B.

BanecoBckne metogbl NO3BONAIT 0ObEANHATL JaHHbIE U3 PA3NUYHBIX UCTOYHMKOB. OHM BKMOYaloT paspaboTky
MOAENnN rnokasaTtens HageXXHOCTU U nocnegytoulee UCcnonb3oBaHMe AOCTYNHbIX AAHHBLIX AN ONUCaHUA anpuopHOro
pacnpegeneHns. ANpnopHoe pacnpeaerneHne ornnucbiBaeT HeonpeaeneHHOoCTb napamMeTpoB MOAeNn U napameTpoB
HaOEeXHOCTU. ANpMopHOE pacnpeneneHne 4OMKHO OXBaTbiBaTb BCE AOCTYMNHbIE AAHHbIE, HANPUMEP AaHHble O HAOEeX-
HOCTW SMEMEHTOB B MPOoLEecce UX U3rOTOBNEHUS, JaHHblE O BO3MOXHOCTSX MNPOLECCOB NMPOU3BOACTBA U AaHHbIE MOCNe-
OHUX ucnbiTaHnn. ObbeanHeHne BCceX AaHHbIX B OQHO anpuopHoe pacnpeaeneHne MoxeT ObiTb UCMOoNb30oBaHO ANS
aHanms3a n peLlleHns CIOoXHbIX 3a4ad.

banecoBckne metoabl OPMUPYIOT CUCTEMY onpeaenieHns OLUEHOK, B KOTOPOW OUEHKM nokasaTternenm HagexHoCTw
MOIYT U3MEHSATLCH MO MepPe MNOCTYNIEHNA HOBbIX AAaHHbIX. ANPUOPHOE pacnpeaeneHne COBMECTHO C NnepBoHaYanbHOW
MOAENbIO HAAEXHOCTU MO3BONSET MNOCTPOUTb anoCTEPUOPHOE pacnpeaeneHmne, Ha OCHOBE KOTOPOro onpeaenstor MO-
ONPULUNPOBAHHYIO OUEHKY MokKasaTtens HaaeXXHoCcTu. Hanpumep, HavanbHas OUeHKa HaaeXHOCTU B MPOoUEecce paspa-
DOTKM npoekTa MoXeT BbiTb MogndunumpoBaHa no Mepe NOoCTynneHnsl AaHHbIX ncenbltaHun. HeonpeaeneHHOCTb OLEHOK
MOXET ObITb onpegeneHa KOJIMYeCTBEHHO B BMAE BEPXHUX W/WINMN HMXKHUX TPaHUL nokasaTtenenm HagexXHOoCTW.

BanecoBckue metoabl MOryT ObiTb UCNOMBb30BaHbLI ANs 06beAMHEHUSA OAHHbIX PA3NUYHbIX YPOBHEN CUCTEMBI,
HanNnpuMep, Moayns n ero KOMMoOHEHTOB.

A.1.12.2 TlpnmeHeHne

B 3aBucMmMoCcTM OT pellaemMon 3agaqvm UCnonb3ylT pasfindHble MoAeNnn HageXXHocTW. Hanpumep, ans onncaHus
CpoOKa Cnyxbbl UCMONb3YIOT 3KCNOHEHUMANBHOE pacnpegeneHune nnu pacnpegenenne Benbynna, ansa crnydanmHblX Npo-
LECCOB — CTENEHHYI0 MOAENb, KPOME TOro, UCNosib3yloT MOAENN MOBbLIWEHNS HAAEXHOCTU, Aerpagaunmy, TEXHNYECKOro
obcnyXmBaHus n ap.

C NOMOLLbIO KIacCU4ecKkmnx nnm BanecoBCKMX METOAOB A8 KaXAoro Buga mogenem moryTt bbiTb NonyyYeHbl HEOb-
XOOUMbIE OLEHKU C COOTBETCTBYIOWEN 06NacTbio HEONPEAENEHHOCTI.

A.1.12.3 KntoyeBble 3nemMeHThbl

Knaccudyeckmne ctatucTUYECKMe MeTodbl HAAEXHOCTU OBbIMHO COCTOST U3 Creaylowmx STanoB:

- naeHTNdnKaUnSa Mogenn HageXHoOCTU, KOTOPYIO HEOBXOAMMO MCNONb30BaTh ANS PELWEHNs 3a4auu;

- naeHTUOUKaUNS JaHHbIX, HEObXoAUMbIX ANs onpeaeneHuns napamMmeTpoB Moaenn HaOeXXHOCTHU;
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- 0ObEANHEHNE UCNONb3YEMbIX AaHHbIX;

- OLUEHKa rnapameTpoB CTATUCTUYECKON MOAENU HA OCHOBE KIAaCCUYECKUX METOOOB;

- onpeaeneHne OUEHOK nokasartenem Ha OCHOBE MOCTPOEHHOU MOAENW;

- MOBTOPEHNE MEPEUNCNEHHBIX 3TanoB NPU HEOBXOAMMOCTU NONYYEHUA HOBOW OLEHKU NOKa3aTenenm HaAeXXHOCTW.

banecoBckme metoabl HAOEXHOCTU COCTOAT U3 Cneayowmx 3TaroB:

- naeHTnpmkaumsa Mmogenn HageXXHOCTU, UCMNOSb3yeMON AN PeleHns 3agavu,

- naeHTUOMKaAUNSA JaHHbIX, HEODBXOAUMBIX ANs onpeaeneHuns napameTpoB Moaenn HaOeXXHOCTHU;

- 0bbegMHEHNE OTAENBHBIX AAHHbLIX B COOTBETCTBYIOWEE anpuUopHOE pacnpeaeneHne;

- 0OOBbEAVMHEHNE anNpPUOPHOro pacnpeaeneHus ¢ MoAenblo U NONyYeHne anocTeEPUOPHOro pacnpegeneHus;

- onpeaeneHne HeobxoaMMbIX OLEHOK HA OCHOBE anoCTEPUOPHOro pacrnpeneneHus;

- NOBTOPEHNE BbIWEYNOMSIHYTBIX 3TAnNoB Npu HeobXoAMMOCTU OnpeaeneHus HOBbIX OLEHOK NokasaTenien Hagex-
HOCTM.

A.1.12.4 locTonHCcTBA

[IpenmyLuecTBa BCEX CTATUCTUHECKNX METOLOB:

- MOIYT OOBbEANHATL AAHHbIE U3 PA3NMUYHBIX NCTOYHUKOB;

- MOryT ObITb MONyYeHbl OUEHKN MoKasaTtenen HageXHoCTU ¢ obnacTtbio HeonpeaeneHHOCTH;

- OLIEHKM MnoKasartenen HageXHoOCTU MoryT bbite moanduumpoBaHbl No MEpPE NOCTYNNEHUS HOBbIX JAaHHbLIX.

Kpome Toro, ansa 6anecoBCcKMX MeTOA0B:

- OTAENbHbIE TEXHUYECKNE AAaHHblE MOryT BblTh 06beAUHEHBLI C NPeabIAYWMMM AaHHBIMKU 00 OTKa3ax;

- OUEHKN noKasartenen HageXHoOCTU MOryT ObiTb NOMyYeHbl AaXe Ha paHHMX 3Tanax Cco3gaHus nagenus, Koraa
nHdopmauum 0 HabnogeHnsaxXx oYeHb Mano.

A.1.12.5 OrpaHn4veHns

[ns BCeX CTaTUCTUHMECKUX METOLOB XapakKTepHbl TPYAHOCTU MNPW:

- onpeaeneHnn CooTBETCTBYOWEN PYHKUMOHANBHON MOAenn, NCNofb3yeMon AN NPUHATUS peLleHun;

- CTPYKTYPUPOBaAHUWN AaHHbIX, HEOBX0AMMBbIX NSl aHanmaa.

Kpome Toro, ansa 6anecoBCckMx MeToa0B:

- BbISIBNIEHUE HEODXOAUMbIX OTAENbHbBIX TEXHUYECKUX AAHHBIX MOXET ObiTb CMOXHbIM;

- MOCTPOEHNE ANPUOPHOro pacrnpeaeneHns MOXeT NpeacTtaBnsATb TPYAHYIO 3agady;,

- MOoandNUMPOBAHHAA OLEHKA MoKasaTenenm HageXHOCTU (N0 anoCTEPUOPHOMY pacnpegeneHnto) He onpeaens-
eTCH NPSIMbIM Pac4YeTOoM.

A.2 BbibpaHHbIe MeToAabl NoAOePXKKN

A.2.1 AHaN3 Napa3uTHbIX KOHTYpPOB

A.2.1.1 Onucanve n uenb

AHanun3 napasnTtHblX KOHTYpoB (SCA) npeactaBnsetr cobon KOMMbIOTEPUINPOBAHHBIM NOAX0A K NMOUCKY CKPbITbIX
nyTen, NPUBOASLWMNX K BbIMOMHEHUIO HEXenaTenbHOW PYHKUMKM UNU HEBBLINOMNMHEHWUIO XenaTenbHon PyHKUunn 6e3 ncnorb-
3oBaHUsA HpopmMmaumm o6 otkazax. CKpbITbIM NyTb MOXET COCTOATb M3 NPOBOAOB, YacCTeN, NPOrpaMmMHbIX MHTEpPdENCOB
N NCTOYHUKOB 3Heprnn. VimeeTtcs WwecTbe TMNOB YCNOBUN MOSBNEHNS NapPasnTHbIX KOHTYPOB:

- NNOXHbIE METKU;

- NNOXHble MHAUKATOPbI;

- OLWMBKM B PUCYHKAaX U YepTexax;

- NIOXHbIE NYTKY;

- HenpaBuIbHas CUHXPOHU3aALUWS;

- oWKMOKM Npu BblIboOpe BA30BbIX 3HAYEHUN NapamMeTpPoOB;

- 06beANHEHNS MO NPOEKTUPOBAHMUIO.

A.2.1.2 TlpnmeHeHune

AHanM3 napasnTHbIX KOHTYPOB UCMONb3YIOT Ans OBHApPYXEeHUS1 YCIMOBUA CKPbIThIX NYTEW, NMPUBOASLLMX K HE3AMNNa-
HUWPOBaHHLIM pexnmam paboTbl. SCA WMPOKO UCMONb3YIOT B KOCMUYECKMX CUCTEMAX U pa3paboTKax, a Takke Ha npo-
MbILLTIEHHBIX NPegnpuaTUAX aTOMHOWN SHEPreTUKM.

A.2.1.3 KntoyeBble 3MeMeHTH!

SCA COCTOUT U3 crieytowmx 3Tanos:

- akcnepTmnaa nyten (Mnn PyHKUnn);

- MOSIBIIEHUNE HEXenaTelnbHbIX NyTEen.

A.2.1.4 locTonHCcTBA

SCA cnocobecTByeT COKpaLWLEHUIO OLLMDOK B NPOEKTE U YENTOBEYECKNX OLUNMDBOK B CUCTEME.

A.2.1.5 OrpaHnyeHus:

- HET OOCTaTOYHOro KONMMYEeCTBa CrneunanncToB No aHannay napasmTHbIX KOHTYPOB C NMPUMEHEHMEM MNPOrpaMmmMHO-
ro obecneYvyeHus;

- TpebyloTCsl KPYyNnHOMAaCLITaAbHblE KOMMBbIOTEPHLIE CUCTEMBI.

A.2.2 AHanum3 Hanxyawero cny4as

A.2.2.1 Onucanve n uenb

AHanna Haumxyauwero cnydas (WCA) npeactasnsiet cobon HECTATUCTUYECKUN CNOCcod onpeaeneHns BO3MOXHOCTU
CHWXEHUA 3PDEKTUBHOCTU CUCTEMbBI HA OCHOBE M3YYeHUs1 BCEX KOMBMHAUMW, 3aaHHbIX B crneundunkaumm npegenos ans
napameTpoB CUCTEMBI.
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A.2.2.2 TlpnmeHeHune

[naBHbiM obpaszom WCA npuMeHsIIoT Ha cTagun paspaboTkn n NPOeKTUpPOBaHUA AN CUCTEMbI, COCTOSALWEN U3
HECKONbKMX KOMNOHEHTOB. Hanpumep, nobon mexaHnam, cXxema WUnm cetb MOryT ObiTb pacCMOTPEHbI KaK CUCTEMA.
Xapaktepuctukn spPeKTMBHOCTU U napameTpbl paboTocnocobHOCTU KOMMOHEHTOB MOTYT BIMUSITb HA XapaKTEPUCTUKU
shdhekTMBHOCTU cuctembl. VX npeacrasnsawoT B BuaAe KOoMOMHaAUMN MaTEMATUYECKUX BbIPAXEHUN WUNU TNOrNYeCcKux
DYHKUNN.

A.2.2.3 KnioueBble 3N1eMEHTHI

WCA cocTonT n3 crieyomx aTanos:

- naeHTUPUKaumsl CUCTEMbl U €€ KOMMNOHEHTOB,

- MAEHTUMUKALUA MaTEMaTUYECKON NN NOTMYeckon PYHKUMKM ansa onncanmsa apdPpekKTMBHOCTU CUCTEMBI N ee
napameTpoB, ONUCbIBaAOWUX SPPHEKTUBHOCTE KOMIMOHEHTOB,;

- naeHTUMOUKaUNA gonycTUMbIX NpeaenoB N3MeHEeHUs napamMmeTpoB CUCTEMBbI;

- aHann3 XapakTepuctTuk 3PPMEKTUBHOCTU CUCTEMBI ANs BCEX KOMOMHALUMW NapamMeTpoB CUCTEMbI U3 A0NYCTUMOW
obnacTtu;

- NPOBEPKa COOTBETCTBUA Pe3ynbTatoB 3a4aHHOM B crieyndukaumm 3PEKTUBHOCTN CUCTEMBbI;

- naeHTnpnkauns pekomMeHayemblX AeNCTBUN ONA N3MEHEHUA MPOEKTa CUCTEMDbI;

- 3aBepliatome 4encTBUS,;

- JOKYMEHTUPOBAHNE aHaNMUTUYECKMX MPOLECCOB U 3aKIMIOUUTENBbHbLIX PEe3yrnbTaToB.

A.2.2.4 [locTonHCcTBA:

- NMPOEKTUPOBLLUUK MOXET OblTb YBEPEH, YTO CUCTEMA UMEET BbICOKYIO HAAEXHOCTb MPU NIOObIX XapakTepucTukax
KOMMNOHEHTOB, €CNU OHWU He BbIXOASAT 3a rpaHvubl TpeboBaHun cneunukaumnm,

- HET HEOBXOOMMOCTU B CITOXXHOW MaTeMaTudeckon obpaboTke;

- aHanUTU4YecKue pesynbraThl, Kak npaBuno, ABMNSAKTCA TOYHbIMW.

A.2.2.5 OrpaHn4veHus:

- HEODX0AMMO 3HaTb BCE MATEMATUYECKME U NOTMYECKUE COOTHOLWIEHUS MEXAY napameTpamu;

- N8 NONy4YeHnsa OOCTOBEPHbLIX aHaNUTUYECKUX pPe3ynbTaToB HeobXoaMmo pPacCMOTPETb BCE KOMIMOHEHThI
CUCTEMBbI;

- aHanuTU4ecKne pesynbraTbl HE SABMNSKTCHA ONTUMAanNbHbBIMMU.

A.2.3 UMmTaumoHHOe moaenpoBaHue

A.2.3.1 Onucanve n uenb

MMuTaumoHHoe moaenupoBaHMe COCTOUT M3 Habopa CTaTUCTUHYECKUX NOAX0A0B, HEOBXOAMMbIX AN NPOBEPKU U
onpeaeneHnss BO3MOXHOCTU CHWXeHUS SODEKTUBHOCTU CUCTEMBI MPU Pa3NNYHbIX KOMBMHAUMAX napamMmeTpoB CUCTEMDI
B npeaenax tpeboBaHun cneundukaymmn. Mmeotcss aBa TUNOBbIX METOAAa MOAENUPOBAaHUS: MEeTO4 MOMEHTa U MeToA
MonTte Kapno. lNepBbin MeTO4 OCHOBAH HA NMHEWNHOM MPUONMKEHUN PYHKUMN NMAPaAMETPOB MNPOEKTa C NOMOLWbIO PSOAOB
Tennopa. lpyn 3aTOM UCNONBL3YIOT HOMUHAlNbHbIE 3HAYEHUs, NPeayCcCMOTPEHHbIE NPOeKToOM. BTopon meTtoq OCHOBaH Ha
MOAENNPOBAHUN CTATUCTUHYECKUMN METOAAaMM, KOraa Kaxablv napameTp npoekrta BbibuparwT cny4vanHblM 00pas3om B
COOTBETCTBUM C 3aJaHHbLIM pacnpeaeneHnemMm BEepPOSTHOCTEMWN.

A.2.3.2 llpumeHeHne

MiMmTaunoHHoe mogennpoBaHne UCMosnb3yoT BMECTE C METOAOM HauXyawero cnydas ansi CUCTemMbl, COCTOALLEN
M3 HECKOINBbKUX KOMMOHEHTOB, MMaBHbIM 0Opa3om, Ha CTagum ee NPOeKTUpoBaHUA U paspabotkn. Hanpumep, niobown
MEXaHU3M, CXEMA UMK CETb MOryT ObiTb PACCMOTPEHBLI KaK cucTema. Xapakrepuctnkm sOOeKTUBHOCTN KOMMOHEHTOB, a
TaKke napamMmeTpbl CUCTEMbl MOIYT BIUATb HA XapakKTepUCTUKU 3PMPEKTUBHOCTU cuctembl. Metog MoHTe Kapno 4yacTto
NPUMEHSAIOT B Npouecce aBTOMAaTU3NPOBAHHOIO NPOEKTUPOBAHUSA CUCTEMDbI.

A.2.3.3 KnioueBble 3N1eMeEHTHI

MMnTaunoHHoe moaenmpoBaHmne 0BbIMHO COCTOUT U3 Creaylowmx 3TanoB:

a) obwme snemMeHTbl:

- naeHTUPUKaUmns CUCTEMbl U €€ KOMMOHEHTOB,

- naeHTnPrKauns PyHKUMN 3PPEKTUBHOCTN CUCTEMbBI, BbIPaXXeHHOW Yepeld 3PPEKTUBHOCTE KOMMOHEHTOB UK
napameTpbl MPOoeEKTAa,

- naeHTnpmnkaums QonyctTuMblX NpeaernoB U3MEHEHUN MNMapamMeTpPoOB CUCTEMBI,

b) mMeTog MOMeHTA:

- NOCTPOEHME NMHENHOIO NPUBNMKEHNS DYHKUMKN 3PDEKTUBHOCTU CUCTEMBI C MOMOLLBLIO PSAOB Tennopa,

- MAEHTUMPUKALUNS HOMUHANbHLIX 3HAYEHUN U OUCNEPCUN NapaMeTPOB MPOEKTA,

- ngeHTMdhmKaunss HOMUHaNbHOIO 3Ha4vYeHus u aucnepcnmn sPPEeKTMBHOCTU CUCTEMBbI, PACCYUMTAHHOM HA OCHOBE
napamMmeTpoB MPOEKTA;

c) metog MonTe Kapno:

- NAeHTUUKAUNA pacnpeaeneHnss BEPOSATHOCTEN ANS KaXaoro napamerpa rnpoekTa,

- uaeHTPnKaymMsa KOMMbIOTEPHONO reHepartopa cnyvYamHbiX Ynucen ans napameTpoB MPOeKTa, OCHOBAHHbLIX HA
OJaHHOM pacnpeierneHnn BEPOATHOCTEN,

- yaeHTUrKauna pacnpeageneHmnst BEPpOsITHOCTEW, €ro cpeagHero n aucnepcum ans onncaHms paboTbl CUCTEMDI
npn mMoaennpoBaHUU;
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d) obwme anemeHTshl:

- NPOBEPKA COOTBETCTBUA pe3ynbratoB TpeboBaHusaM cneundmkaumm no spPeKTUBHOCTU CUCTEMBI,

- onpepeneHne pekoMeHayemMblX 4ENCTBUN ONS N3MEHEHUS KOHUIrypaunmm CUCTEMbI U €€ MepenpoekTUpoOBaHUuS,

- 3aBepliaowme 4encTBUS,

- JOKYMEHTUPOBaHME aHarMUTUYECKMX MPOLECCOB U 3aKIMIOYUTENBbHbBIX PEe3yrnbTaToB.

A.2.3.4 locTonHcTBA

a) MeTo MOMEHTA:

- NMPOEKTUPOBLLUUK MOXET OblTb YBEPEH, YTO CUCTEMA UMEET YCTAHOBNEHHYIO HAOEXHOCTb, €CINN ANA BO3MOXHbIX
N3MEHEHUN XapPaKTEPUCTUK KOMIMOHEHTOB aHalnMTU4YeCKUE pesyrbraTthl 4al0T 3HAYEHUS XapaKTEePUCTUK CUCTEMbI B MNpe-
aernax, yCTaHOBMNEeHHbIX B crneundmnkaumn,

- aHanuTU4eckne pesynberartbl obecnevmBatoT Donee TOYHYIO UHTEPBanbHYC OUEHKY, Yem WCA,;

b) metog MoHTe Kapno:

- NMPOEKTUPOBLLUUK MOXET ObiTb YBEPEH, YTO CUCTEMA UMEET YCTAHOBITEHHYIO HAOEXHOCTb, €CNU ANA BO3MOXHbIX
N3MEHEHNN XapaKTEPUCTUK KOMMOHEHTOB, aHANUTUYECKUE pesyrbrarbl 4A0T 3HAYEHUST XapaKTePUCTUK CUCTEMbI B Mpe-
aenax, yCTaHOBINEHHbIX B crieynukaynm,

- MEeTo, NPUMEHSIIOT NMPU aBTOMaTU3NPOBAHHOM MPOEKTUPOBAHUMN,

- MOXET BbITb cMoAenMpoBaHo Nwoboe pacnpegeneHne BEPOSATHOCTEN,

- NONy4Y€eHHble pesynbTaTbl 0O6bIMHO BNU3KN K ONTUMANBHBLIM 3HAYEHUSM,

- HET HEOBXOAMMOCTN B MaremMaTU4eCKnX BbIHUCITEHUSX.

A.2.3.5 OrpaHnveHus:

a) MeToa MOMEHTA:

- HeObXxoaMMbl MaTeEMaTUYECKME Modenun, NpurogHble ans anddepeHunpoBaHus,

- NS NONYYEHUs AOCTOBEPHbLIX aHANUTUYECKUX PEe3ynNbTaToB AOMKHbI ObiTb YYTEHLI BCE KOMMOHEHTbI CUCTEMBI,

- HeobXxoaMMa CroXHass matemaTudeckas obpaboTka,

- B Ka4ecTBe pacrnpegeneHns BEPOATHOCTEN UCMONb3yeTCH HOpMarbHOE pacnpenerneHue;

b) metog MoHTe Kapno:

- NS MOAEeNUPOBaHUSA HEODXOAMMbI MaTeEMaTUYECKMe MOAENW,

- ANS nony4YeHust 4OCTOBEPHbIX aHANUTUYECKUX Pe3ynbTaToB AOMKHbI OblTb PACCMOTPEHbI BCE KOMIMOHEHTHI
CUCTEMBI,

- MoaenupyeTtcsl BonNbLLIOE KONMUYECTBO KOMUW CUCTEMBI.

A.2.4 Pa3paboTKa HageXxXHoOCTH NporpaMmmMmHoOro obecneveHus

A.2.4.1 Onucanve n uenb

Llenbto paspaboTkn HagexHocTn nporpammHoro obecnevennss (SRE) siBnsertcsa nporHo3anpoBaHne HaOeXHOCTU
nporpaMMHOro obecnevyeHmsi Ha OCHOBE CTaTUCTUYECKUX mMeToaoB. [lpobnema 3aknovyaeTcs B TOM, UYTO nporpamMmmHoe
obecneveHmne He OTKA3bIBAET, a4 BblAAET 3apaHee onpeaeneHHble npaBunbHblE UM OWKNBOYHbIE pel3ynbTaTbhl ANA AaH-
HbIX BXxoga. Noatomy B ocHoBe SRE nexuT npegnonoxeHue, 4to nporpaMmmHoe obecneveHne AeNCTBYET HE ClyHanHbIM
0bpa3om, a KoHhUrypaums CUCTEMbl U BUA onepaunn (Hanpumep, BXoAHblE AaHHLIE) MOIYT paccMaTpuBaTbCs Kak Chny-
YauHble YCNOBUSI.

A.2.4.2 TlpnmeHeHune

SRE npumeHsa0T B npouecce UCNbITAHUU NMPU NPUHATUN PeLlleHnsa O NpekpaweHn UenbliTaHun (peLlueHne, YTo
KPUTEPUN NPUEMKU BbINONHEH) UNN ANS NMPOrHO3MPOBAaHUA HAAEXKHOCTU Npu akcnnyataunn. ObbIMHO AaHHbIE OTOMpPAaloT
B rpynnax, HanpuMmep KOonn4yecTBO OTKA30B 3a yKa3aHHOE BPEMSs, MOCKOMbKY OYeHb TPYAHO MOny4vnTh peanbHble Hapa-
BOTKM ANS OTKA30B.

BONbWWHCTBO NPUKNagHbIX NporpaMmm OCHOBAaHbl Ha NPEANnoONoOXeHUU, YTo NporpaMmmMHas ownbka mMmoxeTt BbiTb
onncaHa HEroMOreHHbIM npoueccom yaccoHa. ITO 03HAYaEeT, YTO NPOrPaMmMHbIe OWNMBKM NPONCXOOAT B CTATUCTUYECKN
HE3ABUCUMbIE MOMEHTLI BpeMeHn. HapaboTkn nogunHsoTCs 3KCNOHEHUMANbHOMY pacnpegeneHuto, a MIHTEHCUBHOCTD
OTKA30B U3MEHSETCH BO BpeMeHW. OBbIMHO NCNonb3yoT yObIBAOLW,YIO MHTEHCUMBHOCTb OTKA30B. OTO O3HAYAET, YTO OWND-
KN, KaK TONMbKO OHW BbISIBIEHBLI, 3PEKTUBHO YyCTpaHAOTCH 6e3 BBeaeHUs1 HOBbIX ownbokK. TnaBHas uene SRE 3akniova-
eTcs B TOM, 4TODbI onpeaenntb opmy PYHKLUMN MHTEHCUBHOCTU OTKA30B U OUEHUTb €€ napameTpbl No Habniogaembim
OaHHbIM. Kak TONbKO (PYHKUUA MHTEHCUBHOCTU OTKA30B onpeaeneHa, MoryT ObiTb HAWAEHbl Takue rnokasaTtenu Hagex-
HOCTU KaK:

- o0LWEee KONMMYECTBO OTKA30B;

- KONNYECTBO OCTAIOWMNXCH OTKA30B;

- BpEMS OO0 Crefytowero oTkasa;

- OCTaTOYHOE BPEMS UCTbITAHMW (40 MNPUHATUS PELUEHNS);

- MakCUMalibHOE KONUYECTBO OTKA30B (OTHOCUTENBHO CPOKa CNyXbbl).

Hpyrne nogxoas! NPUHUMAOT BO BHUMAaHWE apXUTEKTYPY NPOorpaMmmHoro obecnedvenHusi, ero oyHKUMOHanbHbIE
MOAYIMN, MOAENb UX B3aUMOAENCTBUA U T.N. (HANPUMEP, MAPKOBCKUMN aHanua). 3atem gaHHble oTbupaloT n onpeaenstor
OUEHKU OIS MOAynew.

A.2.4.3 KnoveBble 3MEMEHTHI:

- onpeaeneHne nokasarenen HageXxXHoCTn N Uenewu;

- onpeaeneHne UCnonb3yeMon Moaenu HagaeXHOCTU MporpamMmMmHoOro obecneveHus;
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- oTOOp AaHHbIX 06 OTKa3ax;

- Banngauus moaenw,

- MPOrHO3 rnokKasaTtenen HageXHoOCTU No AaHHbIM.

A.2.4.4 [locToOMHCTBA:

- nporpammHoe obecneveHne MoxeT BbiTb PACCMOTPEHO NPU MPOrHO3UPOBAHUN HAOEXHOCTH;

- LUENnn N KPUTEPUMU UCNBITAHUW MOTYT ObiTb OnpeaeneHbl U NPOKOHTPONTMPOBAHDI.

A.2.4.5 OrpaHnyeHus:

- cOOp AaHHLIX O HAAEXKHOCTU NPOrpaMmmHOro obecneveHnst MOXeT BbiTb TPYAHbIM, TAK KaK KA4eCTBO Pe3yrbTaToB
onpeaensieTcsl Ka4ecTBOM CODpaHHbIX AaHHbIX;

- HET noaxoaa Anst Bbibopa PyHKUMN MHTEHCUBHOCTU OTKA30B. MimeeTcs uckywenme Bbibpatbe MOAENb MHTEHCUB-
HOCTWU OTKA30B, KOTOPOW AaHHblE COOTBETCTBYIOT DONMblUE BCEr0 BMECTO anpuopHOro Boibopa moaenm;

- TEOPETUYECKAs OCHOBA HENOMOreHHOro npouecca l[lyaccoHa HamHOro crabee, 4Yem B Criyyae NPorHo3npoBaHus
HAOEXHOCTU annapaTHbIX CPpeacTB.

A.2.5 AHanNn3 KOHe4YHbIX 3JIeMEeHTOB

A.2.5.1 OnnucaHue n uenb

AHann3 KOHeYHbIX 3NeMeHTOB npeacrasnsetr cobonm pacHeTHbIM KOMMNbIOTEPHbBIM METOA, aHann3a BO3AEUCTBUS
Harpy3okK, NpuknagbiBaembiX K Puandecknm anemeHtam. Harpyskm moryt 6biTb MEXAHUYECKMMU, TENMOBLIMU, SMEKTPO-
MarHUTHBIMW UMK NX KOMOuHaumsamun. B aTom cnyvae 0ObIMHO pelaemas 3agadva CrIMWKOM CNOXHa ANsl KNacCU4eCKux
METOOO0B.

[daHHbIN MeTOd CYLWECTBEHHO OTNUYAETCH OT KNACCUYEeCKUX METOAOB ONUCaHUEM uccrnegyemoro obvekra. Ons
onncaHusi 0b6bLeKTa UCMONb3yT BECKOHEYHO Manble aneMeHTbl. KOHTUHYYM nccnegyemoro obbekra onucbiBaeTcsl ang-
dhepeHumnanbHbIMM YPABHEHUSAMM B YACTHbIX NMPOU3BOAHLIX. [Ns aHanm3a KOHEYHbLIX 3MTIEMEHTOB ODBLEKT pasgenieH Ha
NpocTble BNOKKW, HaXoAsIWMECH BO B3aMMOAENCTBUN, HA3bIBAEMbIE INEMEHTAMU. IMNEMEHTbLI XapaKTEPUIYIOTCH PYHKUMW-
amn doopmbl. Bce BmecTe oHM POPMUPYIOT reOMEeTPUYECKYIO MOAENb. DNEMEHTbI B3anMOL4ENCTBYIOT B yanax. IHdopma-
LUMA nepeaaeTcs OT 3NEMEHTA K 3MEMEHTY TONMbKO Yepes obwme yanbl. BHyTpM anemeHTa ncnob3yeTcs MHTEPNONSUUS.
Takum obpasom, BO3AENCTBUS HA SNEMEHT OMUCBIBAKOTCH Yepes LUeHTpalnbHble CMELLEeHUS.

A.2.5.2 TlpnmeHeHune

AHanNM3 KOHEeYHbIX 3NeMeHToB saABnsieTcs 3hPEKTUBHBIM METOAOM MPOrHO3NPOBAHUSA MNOCNEACTBUU U PEXNMOB
OTKaA30B CINOXHbIX CTPYKTYP. OH MOXeT BbiTb MCNONb30BaH ANS PEWEHNs 3a4aq pasfIUdHbIX TUNOB, BKIIOYaA aHanu3i
MEXaHUYECKMX HanpshKeHW, BUDpauun, Xnakmx rnoTokoB, nepegadun Tenna, 3nekKTpoMarHUTHbIX Nonen u T. 1.

A.2.5.3 KnioveBble 3NeMeHThI:

- BbIOOp Hanbonee nNoaxoaswmx KOHEeYHbIX 3NEMEHTOB AN MOAENUPOBaHUA OOBEKTA,

- JeneHne obbekTa Ha 3NeMeHTbl U onpegeneHne CBOUCTB SNEMEHTOB;

- COCTaBMNEHME MATPUYHOIO NPeacTaBnNeHnss B3anMogeNCTBUS C YY4ETOM CTENEHN cBoboab! Y3NO0B;

- onpegeneHne rpaHnYHbIX yCnoBUU N MNMPUMEHSIEMbIX Harpy3o0K;

- peweHne Habopa anrebpanyeckux ypaBHEHUW, COOTBETCTBYIOWMX MaTpuue, ANsl pacqeTa UeHTparibHbIX CMe-
LLLEHWW;

- BblMUCIIEHNE nccneayembiX PUnYecknx napameTpoB, HANPUMep HanpskeHun Bmbpaumm mn T.n0.

A.2.5.4 [locTonHCcTBA

MeToan aHanm3a KOHEYHbIX 3MEMEHTOB MOXET ObiTb MCNONb30BAaH:

- ONS aHann3a ynpyrmx n Heyrnpyrmx Bo3gencTBnm,

- ANS BbINONMHEHUS CTATUMECKUX U ANHAMU4YECKUX UCCNEea0BaHUMN;

- ANsl aHanm3a 3NeMeHTOB HenpaBuibHOM (GOPMbl C DONbLLUMM KONMUYECTBOM MPAHUYHLIX YCNOBUN U N3 Pa3fNYHbIX
MaTepuanos;

- AN oNTUMU3aunn MnMpoekTa;

- NSl OUEeHKM U Banugaummn HagaeXHOCTMW.

A.2.5.5 OrpaHun4veHus:

- HEODXOANMOCTb MNPOBEAEHUSA BbICOKOIO YPOBHS CNeunanmanpoBaHHON TEXHUYECKOW 3KCNEPTU3bI;

- NIErKO0 UCKasnTb UMMM HENpPaBUITbHO UCTOSIKOBATh Pe3yrbraThil.

A.2.6 Bbioop v orpaHn4yeHne yacrten

A.2.6.1 Onucanve n uenb

YacTtn BbibMpaloT HA OCHOBE ABYX KPUTEPUEB. HAAEXHOCTU 4YacTU U CMOCOBHOCTU 4acTy NPOTUBOCTOATh OXUaae-
MbIM YCNOBUSAM OKPYXaloWen cpeabl u pabounm Harpyskam rnpu mcnonb3oBaHum B cucteme. Beibop vactn 3aBucuT ot
TPebyeMon HAAEXKHOCTM HacTU, a TaKXKe €€ MEXaHU4YECKUX U/NNN SNEKTPUYECKUX XaAPaKTEPUCTUK N YCITOBUN, B KOTOPbIX
YyacTb AOMKHa 6e30Tka3Ho paboTaThb.

XapakTepuUCTUKN KaXaoro SNeKTPOHHOIO UNU MEXaHU4YeCKOro KOMMOHEeHTa (aKTUBHOIO UMW MacCUBHOIO) AOJSKHbI
ObITb HOPMUPOBAHbBI, YTODbLI FAPaHTUPOBATbL, YTO €r0 TEMNEPATYPHbIE, KOHCTPYKTUBHbLIE N APYyIrMe CBOUCTBA (MeXaHU4ec-
Kne unu gpyrue) agekBartHbl YCNOBUSAM 3KCNNyatauyun. 3Ty 3agady pewatrT crnegyiowmmm stanamMmm;

a) NPOBOAAT OLUEHKY yBENUYEHUs1 TeMnepartypbl (BHYTPU Kopnyca). Ecnn 310 He TpebyeTcs, onpeaensaoT camyto
HEONAroNPUATHYIO TEMMNEPATYPHYIO CUTYaLWIO;

b) nayvatot TpeboBaHMS K YCNOBUAM OKPYXXaloLWen cpeabl ANna Apyrmx n3aenn (Knnmatnyeckne n AMHaMn4eCcKme );
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C) CpaBHMBAIOT pe3ynbrarthl ANS 3TANOB, YKA3aHHbIX B nepedncnennsax a) n b), no otHoweHnio K cneyndmkaumsam
Onsa onpeaeneHns CrnocobHOCTU KaXXaoro KOMNOHEHTA BbIAEPXKMBATL TEMMOBbLIE U APYrve yCroBUS.

Yactn gonxHbl O6biTb BbiOpaHbl B COOTBETCTBUU C TPEDOBAHUSAMM HAOEXHOCTU. TakK Kak CUCTEMA B LENOM TOXe
OOMKHA COOTBETCTBOBATb TPEDOBAHUAM HAOEXHOCTU, KNOYEBbIE YACTU CUCTEMbI, TO €CTb YacTU, KOTOPblE SBMSOTCS
HeobXxoaAuMbIMM ANSA PYHKUMOHUPOBAHUSA CUCTEMbI C YCTAHOBNEHHOW 3D MPEKTUBHOCTBLIO, AOIMKHbI ObiThb BbiIOpaHbl TAKUM
obpasom, 4YTobbl ObiNna obecneveHa nx paboTocnocobHOCTD.

OrpaHn4veHne 4actm 03Ha4aeT CHWXKEHUe Ons Hee AONyCTUMbIX BO3AEVUCTBUU HArpy30K Mpu 3Kcnnyataymm v co
CTOPOHbI OKPYXaloWeW cpeabl. ATO CroCODCTBYET CHUXEHUIO BEPOATHOCTU OTKA3a NPU 3KCnnyartauun.

[Tpy cpaBHEHUN HOMWHANBHOIO YCUIMUS C OXMOAEMbIM HaNPsKEeHUEM AOIMKEH OblTb NMPeayCMOTPEH 3anac, KOTO-
PbIN PaAcCUYNTLIBAIOT HA OCHOBE KPUTEPUEB U METOAOB UHXEHEPHOrO aHanmaa. JToT 3anac obecnevmBaeT HEODXOQNMYIO
HaOEeXHOCTb 4YacTU MNMPU BO3HUKHOBEHUWN PEXUMOB HEUCMPABHOCTMN.

A.2.6.2 [lpnmeHeHmne

Boibop 4vacten, COOTBETCTBYIOWMX OXUOAEMbBIM YCIOBUSAM 3KCNIyatauum, n obecneveHne Heobxoammon Haaex-
HOCTWU AOJKHbI NPUMEHSTBLCA NMPU pelleHun Nwbdon 3agadn HagexXHocTn. OrpaHndyeHme Yyactu AOSMKHO OblTb HEOTbEM-
NEMON 4acTblo NPOEKTUPOBAHUSA, NOCKONbKY HEHAANEXAaWMM 00pa3oM YMEHbLUEHHbIE HArpy3ku Ha 4acTtb MOryT ObiThb
NPUYNHON HEHAOEXHOCTU CUCTEMBI.

A.2.6.3 KnioueBble 3N1E€MEHTHI

KrtoyeBbIMM 3NeMeHTamMu JAaHHOro MeTtoaa SIBMSTCA:

- Hpopmaumns 06 ycnoBusiX akcnnyatauum n XpaHeHus;

- MHGDOpMAaUKMA O HA4EXHOCTU 4YaCcTU B YCINOBUAX 3KChryaraunmm;

- pekomMeHgaunmn rno yMeHbLEHNIO Harpy3okK, noaroToBreHHbIE HA OCHOBE MCCNeaoBaHUs HaOeXXHOCTU CUCTEMbI B
LENIOM N MPUMEHEHUA NyYLUUX MEeTOAOB MPOEKTUPOBaHUA.

A.2.6.4 [locTonHCcTBA

[TpenmylecTBOM MeToaa SBNSIETCH AOCTUXEHNE HEODXOAUMOW HAOEXHOCTU U3OENUS.

A.2.6.5 OrpaHnvyeHune

OrpaHnyeHne MeToda KacaeTcs cutyauumn, Korga HeT MHpopmMaumm 0 HageXHOCTU YacTu HU B Ba3e OaHHbIX, HU Y
N3roTOBUTENS YacTu. ITO OrpaHnYeHue pacnpoCTPaHAETCH U Ha CHWXEHWE OOMyCTUMbIX Harpy3ok Ansd 4vacTtu, Korga
PEKOMEHZAUMUN MO CHUXEHUIO OOMNYCTUMbIX Harpy3oK BKIMIOYaT pekoMmeHZdauun no HagexxHocTtun. Ecnu pekomeHgaymm
N0 CHMXEHUIO AOMNYCTUMbBIX HArpy3o0K SBNSOTCH CreacrBmem TpeboBaHnmnm HAOEXHOCTH, CYLLECTBYET ONACHOCTb Ype3mMep-
HOIO CHUXXEHUS Harpy3oK.

A.2.7 AHanu3 [1apeTo

A.2.7.1 Onucanve n uenb

AHarnun3a [lapeTo aBnsieTcs 0O4HMM N3 CEMU OCHOBHbLIX MHCTPYMEHTAamNbHbLIX CPEACTB YNPaBlieHUsa Ka4eCTBOM (NIUCTLI
NnpoBepku, anarpammsbl [lapeto, anarpammsbl Vcukaebl, agnarpammbel nocnegoBaTenbHOCTU onepaunn, rmcTorpamMmmeil,
rpadoukn paccemBaHnst U KOHTPOIIbHbIE KAPTbl). OTU MHCTPYMEHTAlNbHbLIE CPEACTBA HAXOAAT NPUMEHEHNE MPU paspa-
boTke HagexHocTu. [NpuHumn Napeto yctaHaBnNMBaeT, YTO HEDOMbLWIOE NOAMHOXECTBO NPOobnem NpPoncXoanT HAMHOIO
yalle, Yem BCe OCTarbHble («NOne3Hoe BONbLWMHCTBOY» ). ATOT NPUHLMIN MOXHO CPOPMYNMPOBaTL Creayiowmm 0bpasom:
«20 % npwuynH BbI3bIBaOT 80 % npobnemy».

Llenb ananuaa lapeto coctouT B TOM, YTODBI COCPEaOoTOUNTb YCUINSA Ha TeX npobrnemax, KoTopble UMEIOT CaMblN
BbICOKMW MOTEHUMAaN Ans yny4vweHus U noMoratoT B pacnpeaeneHumn pecypcoB, 4YTobbl UCMOMb30BaTh UX TaMm, FAe OHW
Hanbonee 3dHEKTUBHDI.

Huarpamma [Nlapeto senaercss ogHUM U3 Hanbornee 4acTto UCNONMb3yeMbIX MHCTPYMEHTAlbHbIX CPEACTB yhydlle-
HMA. C noOMoWbI0 Anarpammbl ONpPeaensitoT OTHOCUTENBHYIO BaXHOCTb npobnembl B HarnagHon dopme. Kpome TOro,
anarpamMmma noMoraeTt npeaoTBpawlate «CMeleHne nNpobnemsl», KOrga ee «peleHue» ycTpaHsieT ogHn npobrnembl, HO
yeyryonsiet gpyrme. C noMowbio gnarpaMmmMmbl MOXHO y4eCTb BO3AENCTBUE N3MEHEHUSA NPOEKTA HA 3PDEKTUBHOCTL U3e-
s NYTEM yrpaBleHUs U3MEHEHUSMIU Crieayowmm obpasom:

- NYTEM pasgeneHns rMmaBHoOn NPUYNHBbI HA KaTeropmumn («BbICLLYIO MONIOCY» AENAT HAa NOANYHKTbl B COOTBETCTBYIO-
wen anarpamme [lapeto);

- 4O W nocrne ananuia (HoBble nonocsl [apeto naobpaxaoT psagomMm ¢ opurmHanom llapeTto, nokasbiBas BO3AEW-
CTBUSI UBMEHEHUN);

- NYTEM 3aMeHbl UCTOYHUKA OaHHbIX (JaHHble, CODpPaHHbIE MO TOW e npobneme, HO U3 PasnUYHbIX UCTOYHUKOB
(cuctema/obopyaoBaHne, pacronoXeHne, 3akasuuk 1 1. 4.), otobpaxalTes psaom ¢ gauarpammon [laperto);

- MYTEM U3MEHEHUS N3MEPEHUN (UCMNONB3YIOT TE XE CamMble XapakTeEPUCTUKN, HO U3MEPEHHBLIE APYIMM CrOCcobomMm).

A.2.7.2 TlpnmeHeHune

AHanuna [Napeto MoxXeT ObiTb MCNOMBb30OBaH HA BCEX CTAAUSsIX NporpamMmmbl HAOEXHOCTWU, OT KOHUENUunM u onpene-
NEeHUs, NPOEKTUPOBAHUA U pa3paboTKM, NPON3BOACTBA M MHCTANMAUMM A0 3KCNNyaTtaunm n TEXHUYECKOro 0bCnyXuBa-
HUA.

A.2.7.3 KnioueBble 3M1EMEHTHI

Ins adbdhekTmBHOro npumeHeHns ananuaa llapeto TpebyeTcs cneayowee:

- PEWNTB, O Kakon npobrneme Bbl xoTute Bonblie 3HaTh (TO €CcTb 00 0TKasax unm ux npuvnHax);

- BbIOpaTbh NPUYMHBI UMK NpPoBNembl, KOTOpble HEeODXoAMMO OTCNEXMBATb, CPABHMBATb U PaHXUPOBaTb (C
NOMOLLBIO CYLWECTBYIIOWMX AAHHbLIX, MO3rOBOro WUTYPMA, 3KCNEPUMEHTOB);
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- BbibpaTb Hanbonee 3Ha4YMMbIM NapamMmeTp AN U3MEepEeHun, HanpumMmep, Yactota Unu LeHa;

- BblbpaTtb Nepnoa BpeMeHn Anst nccneaoBaHum;

- COCTaBUTb CMUCOK UCCNeayeEMbIX AaHHbIX, PacnonoOXuB X B NOpsiake yobIBaHUS;

- BbIMUCTINTL 06OLLEe KONTMYECTBO BCEX 3MEMEHTOB U MPOLUEHTHLIN BKNA4 KXXA0ro SNemMeHTa;

- HAYEPTUTb MMCTOrPaMmMy, HAHOCSH KaTEropum Ha ropU3OHTanNbHYIO NTMHULIO, @ YacTOTbl (MK 3aTpaTbl) HA BEPTUKAIb-
HY0 NTUHWIO;

- N300pa3nTb ODLLYI0 KPUBYIO, €CINN 3TO BO3MOXHO;

- HAHECTM Ha guarpamMmmy COOTBETCTBYHOWME ODO3HAYEHUS,

- MHTEPNpEeTUpPOBaTh pesylbrarhl.

A.2.7.4 locTonHcTBA:

- athbdhekTuBHOE rpadhunyeckoe npeacrasneHne aHanmaa npobnemsi;

- aHanu3 O4YeHb NPOCT U HEe TPebyeT MHOIMO BPEMEHU N YCUTNW;

- MOXET ObITb UCNONb30BaH A9 MPUHATUS PELLEHUA KaK B TEXHUYECKMX, TaK U B Apyrux obnacrsx.

A.2.7.5 OrpaHnyeHus:

- anHanua lapeto CnyXut MHCTPYMEHTOM ANS ynydweHus ob3opa aaHHbiX. VccnegoBanme npuymH npodbnemsol
OOIMKHO NPOBOAUTBLCS 3KCNEPTaMU, UCMONb3YWUMK Mobble HEODXOANMMbIE METOAbI;

- K aHanuay OOIKHbl MPUBIEKATLCS OMbITHbIE CNeynanucTsbl.

A.2.8 Owarpamma npuv4nH 1 crneacTBuUM

A.2.8.1 OnncaHue n uenb

Huarpamma npuvyvH v cneacTBMU HasbiBaeTCs gnarpammon Vcukaebl (B YeCTb ee co3gaTtens) unm guarpammon
pbibHOro ckenerta (u3-3a ee opwmbl). dnarpamma obecnevymBaeTtT HArnNsggHoe NpeacTaBneHne cnucka naeHTMPnUnpo-
BAHHbIX U CUCTEMATU3UPOBAHHBIX BO3MOXHbIX NPUYMH Npobnem umnmn akTopoB, HeobxoaumbiX Ans obecneveHmns pabo-
TOCMOCODHOro COCTOSIHUSA UMW OTKA3a CUCTEMBbI.

Ouarpamma apdeKkTMBHa npu nM3yYvyeHUn npoueccoB U cutyauumn, a takke npu nnaHupoeaHun. OHa NO3BONAET
NEerko yBnaeTb OTHOWEHMSA Mexay hakrtopamu. duarpamma npuymnH 1 cneactBum 00BbIMHO CO34aeTCH METOAOM MO3IMOBO-
ro wrypma. B pesynerare gunarpammy 4acTto nsobpaxarot BpydHyo Ha bymare. OgHaAKO CYLWECTBYIOT NaKeTbl MPOorpamm,
NPUrogHbIX Ansl COCTaBNeEHUs anarpammei.

[ MaBHasg NpUYnHa 2 [ NaBHas npuunHa 1

[MognpuuinHa [MoanpuynHa

Cneocreue

[NognpuynHa [NMoanpuynHa
[MoanpuymnHa

[Moaonpu4nHa
[NognpuuntHa
MNognpu4vnHa

[ MaBHag npudnHa 3 [ NaBHasg npu4nHa 4

PucyHok A.15 — [unarpamma npunynH v crnegctenm

OCHOBHblEe 3Tanbl MOCTPOEHUA guarpamMmbi:

1) onpeneneHne BO3OeNCTBUN;

2) naeHTNOUKALUSA rMaBHbIX NPUYNH;

3) naeHTMPMKALNA BTOPUYHBIX MPUYUNH;

4) ngeHTMrKauna Hanbonee BEPOATHbIX BTOPUYHBLIX MPUYMH.

[TpnmedaHwne— dna BTOpOro atana 4acTto ncnonb3ytot metoa 4 M: yenoBek, MalnHbl, METOAbI, MaTepuarnsl.
MoryT Takke Mcnonb3oBaTbCA APYrue rmaBHble NMPUYMHbI, HAaNpuUMep, warn npouecca.

A.2.8.2 TlpnmeHeHune

Ouarpammy ncnonb3yoT Npu UCCNeaoBaHUSX Ha CTaamn NPOEKTUPOBAHUA N aHanunia NocneacTBUM OTKa3oB, 00-
HapPYXXEeHHbIX MPX 3Kcnyartauum.

A.2.8.3 Kno4yeBble 3remMeHTbl:

- CNeacTBUs OOMNKHbI OblTb NMOHATHBI;

- YCTAHOBIEHHbIE MPUYNHBI OOMKHbI COOTBETCTBOBATL CNEeACTBUSAM,;

40



FOCT P 51901.5—2005

- COOTBETCTBYOLWMN BbIOOP BTOPUHHBIX NPUYMH NOMoraet cbanaHcnmpoBaTbh CTPYKTYPY AepeBa (ckenerta);

- MOCKONIbKY pearnbHble NPUYUHbI AOMXHblI ONMUPAaTbCH Ha AaHHblE U PakKTbl, 3Ta MHGOPMaUUS AOIMKHA ObITh
OOCTYMHOMW;

- KOMMNOHEHTbI CUCTEMbI, KOTOPbIE CTAHOBATCSH CIMULWKOM CNOXHBIMW UMW OCTAOTCH CNULWLKOM MPOCTbIMU, OOTXHbI
MMETb YKA3aHUE Ha TO, YTO CTPYKTypa AOIPKHA ObITh yny4dleHa.

A.2.8.4 locTonHcTBA:

- nomoraet paboTte cneymanucToB B pasfnyHbiX 00nacTax 3HaHWW,

- obecnevnBaeT BM3yarbHOe O0TODpaXKeHne NPUYMH N UX CTPYKTYPSI;

- pes3ynbraTbl MOryT UCMONb30BaTbCH Kak BXogHble AaHHble ansa FMEA wnu aHnanmnsa HeuncrnpaBHOCTEWN.

A.2.8.5 OrpaHnyeHus:

- OTCYTCTBYIOT KOJIMYECTBEHHbIE UCCIEeA0BaHWS,

- NPaBUIbHbIN BbIOOP MaBHbLIX U BTOPUYHBLIX MPUYUH 3aBUCUT OT ONbITa rPynnbi;

- METO He pacrnpoCTpaHAEeTCs Ha MHOIoKpaTHbIe MocneacTBUS.

A.2.9 AHanun3 oT4yeTa 00 OTKa3axX U CUCTEMA KOPPEKTUPYIOLWNX AEeNCTBUMN

A.2.9.1 OnnucaHue n uenb

AHanua ot4veta 06 oTkazax n cucrtema koppektupyowmnx gencrteum (FRACAS) npeacrasnsiot cobon cUCTEMY 3aK-
PLITOrO UMKNa ans naeHTuukaumm, OLUEHKN N CBOEBPEMEHHOIO yCTpaHeHns nocneactemn otkasa. OTkasbl, NOsBIIALO-
LIMEeCs B npouecce UCMbITAHUW U OUEHKU, AOKYMEHTUPYIOTCS. [laHHble cobupatloTcs HA HECKONMbKUX YPOBHSIX. VICcnonbay-
eTCH CUCTEMA ANe NMPOCNEXuUBaHUSA, aHanuisa, nocneaywen ngeHtnpumkaymm npobnem vactm, owmnboK B NpoOeEKTe,
HEQOCTATOMHOW KBanupumkaumm nepcoHana n HETOYHOCTEW npouecca, TPedbyrwmx KoOppekTupywmx genctemn. llocne
onpeaeneHusi NPUYMH 0TKa3a HEOBXoAMMO NPOBECTU Pa3paboTKy KOPPEKTUPYIOWKMX AeNCTBUN, 3OAEKTUBHOCTD KOTOPbLIX
NPOBEPSIOT A0 UX BbLINOJIHEHUS.

A.2.9.2 TlpnmeHeHne

FRACAS npoBogaT cpasy e, Kak TONbKO NOSBMSETCH BO3MOXHOCTb paboThl ¢ annapaTtHbIMU CpeacTBaMun U
nporpammHbiM obecneveHnem. Becb nepcoHarn, y4acTBYIOWMUA B UCMbITAHUAX U OUEHKE, HECET OTBETCTBEHHOCTbL 34
OOKYMEHTUpoBaHne oTkasoB. OTKasbl MPOBEPSIOT U NO BO3ZMOXHOCTU NOKANm3ayloT.

[pynna unccnepgoBannmn FRACAS aHanuaupyeTt gaHHble ANnSA onpeaeneHns 3Ha4YmmocTr npobnem n npobnem, tpe-
ByIOLWMX KOPPEKTUPYIOWMX AENCTBUW. B rpynne aonxHel 6biTb CNELUMANUCTLlI BCEX ANCLUUNINH, CBA3AHHbIX C BO3MOXHbIMW
npobnemamm.

MiccnegoBaHusa OTKA30B NPOBOAST HA YPOBHE, HEODXOAMMOM AN ONpeaerneHus KOPPEeKTUpyrwmx 4enctesum no
yCTpaHeHuto npodbnemsl. [NpoBepka shMEKTUBHOCTU KOPPEKTUPYIOLLMX AENCTBUM BKITIOHAET 3aKIOYEHME TPYNMbl O Npe-
OOTBPALLEHUN MOBTOPHbLIX OTKA30B.

A.2.9.3 KntoveBble 3M1EMEHTHI:

- hopma oTHeTa COOTBETCTBYET UCCIEQYEMbIM CUCTEME N MPOLECCY;

- baza gaHHbIX ANs AOKYMEHTUPOBAHUS BCEX AEUCTBUWN, CBS3AHHbLIX C aHANM30M U pelleHnem npobrnem;

- rpynna cneuuanuctoB No HeobXxoauMbIM AUCUUMINHAM;

- MEXaHu3M Ans NpocnexmBaHus pelueHunst npobnem.

A.2.9.4 [locTonHcTBA:

- MOIyT BbITb UCMOIBb30BaHbI AAaHHbIE, CODpaHHbLIE AN Pa3HbIX YCNOBUW 3KCNNyaTaunun U OKPYXatoWeW cpeab;

- NPUMEHSIIOT NPU NPOEKTUPOBAHUN, MPOU3BOACTBE U TEXHUYECKOM ODCNYXMBaHUW;

- CMOCODBCTBYET NOBLILWEHUIO HAAEXHOCTW;

- MOTyT ObITb UCMONb30BaHblI AaHHbIE NPOLWIbLIX MPOEKTOB U MOXET OblTb UCTOYHUKOM AaHHbIX Ans dyayuwmx
NPOEKTOB.

A.2.9.5 OrpaHnyeHus:

- NpegoTBpallaeT NoBTOpeHne npobrnemsb;

- pe3ynbTaTthl 3aBUCAT OT KBanuukauun nepcoHana, ydacTBYIOWEro B UCMbITAHUSAX, OLUEHKE U perncrpaumm
OTKa30B;

- B DONbLIMHCTBE CNy4YaeB He NpUrogeH anst 06beanHeHUs1 4aHHbIX YNCIOBbLIX OLEHOK.
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[MpunoxeHve B
(cnpaBo4HOe)

CBefeHNsa 0 COOTBETCTBUU CCbINMTOYHbIX MeXOVYHapPpOAHbIX CTaHAOapPTOB

HalUOHallbHbIM CTaHOdpPTaM, AICNMNONb30BaHHbBIM B HaCTO4UWEeM CTaHAapTe
B Ka4veCTBe HOPMaAaTUBHbLIX CCbINMOK

OBo3HaAYEeHne CChINMOYMHOroO
HALUWOHANBHOIO crtaHaapra

O603Ha4YeHMe U HAMMEHOBAHUE CChITOYHOIO MEXayHapOagHOro
cTaHgapTa U ycnopHoe ob603Ha4YeHue cTeneHu ero CoOOTBEeTCTBUSA
CCbINMOYHOMY HaUMOHAaNbHOMY CTaHAapTy

[OCT 27.310 — 1995

MOK 60812:1985 «MeTtoabl aHann3a HagexHocTn cuctem. Metoa aHa-
nm3a BugoB n nocneactemm otkasa» (NEQ)

FOCT P 51901.14 — 2005
(M3K 61078:1991)

M3K 61078:1991 «MeToabl aHanusa obwen HagexxHocTn. Metoa 6nok-
cxembl HagexHoctn» (MOD)

rOCT P 51901.15 — 2005
(MIK 61165:1995)

M3K 61165:1995 «llpumeHeHne mapkosckux metogos» (MOD)

[OCT P 51201.11 — 2005
(MOK 61882:2001)

M3K 61882:2001 «lccnegoBaHme onacHOCTM M paboTocnocobHOCTH
(HAZOP). PykoBogcTteo no npumenenunio» (MOD)

[OCT

P |1CO 9000:2001 NCO 9000:2000 «Cucrtembl MmeHegXKMmeHTa KavyecTBa. OCHOBHbIE MO-

noxenmsa n cnosapb» (IDT)

-IDT

— WAEHTUYHbIE CTaHOapPThl,

- MOD — moandhmunpoBaHHble CTaHOAPTHI;
- NEQ — HeskBMBaneHTHble CTAHOAPThLI.

[TpunmeyaHwne— B HacTosilwen Tabnuue ncnonb3oBaHbl crneaylowme yernoBHble 00603HAYEHNUsT CTENEHW
COOTBETCTBUS CTaHOApPTOB:

MpunoxeHwve C
(cnpaBo4HOe)

I'IepetleHb COKpaLIJ,eHI/Iﬁ Ha aHrMMUCKOM A3blKe, UCNONb3yeMbIX B TEKCTE CTaHOapTa

CokpalleHue PaclwingpoBka CoKpalleHUA Ha aHMMUUCKOM A3bIKE OnpegeneHne cokpalleHUs

FTA Fault tree analysis AHann3 aepeBa HEUCNPABHOCTEN

ETA Event tree analysis AHanna gepeBa cobbITUM

HAZOP Hazard and operability study MccnegoBaHme onacHoCTM U paboTocnocobHOCTH

FMEA Failure mode and effects analysis AHann3 peXxmmoB U MocrnegcTtBUN OTKA30B

SRE Software reliability engineering Pa3paboTka nporpaMmMHOro obecne4veHuss No Ha-
OEXHOCTU

FMECA Failure mode, effects and criticality analysis AHanu3 pexmmoB, NOCnNeacTBUn N KPUTUYHOCTU
OTKa30B

FRACAS Failure reporting analysis and corrective action AHanmna ot4yeTa 06 OTKa3zax MU CUCTEMA KOPPEKTU-
PYOLWUX OEUCTBUN

RDB Reliability block diagrams AHanma CTPyKTYpPHOWU CXEMbl HAOEXHOCTU

HRA Human reliability analysis AHanua 4yenoBe4veckoro akropa
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