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HAUWOHANbHBIA CTAHJAAPT POCCUMUCKOW SGEREPALMUM

HapeXxHocTb B TeXHUKe
YNPABNEHUE HAOEXXHOCTbBIO. TEXHUKA AHATIU3A BE3OTKA3HOCTHU

OCHOBHbI€ NONOXEeHUA

Dependability in technics. Dependability management.
Analysis techniques for reliability. General principles

Data sBepgeHna — 2012—09—01
1 O6nacTb npuMeHeHus1

HacTosawuin ctaHaapT pacnpocTpaHaeTcsl Ha usgenys NiobbiX BUAOB TEXHUKU U yCTaHaBMBaET OCHOB-
Hble MOJIOXKEHUWS NO aHanM3y 1 NPOrHO3NPOBaHUIo 6e30TKkasHOCTU U3AENNIA Ha CTaaUn X pa3paboTKu.

OTaenbHble METOAbI HACTOSILLIEro CTaHA4apTa MOryT MPUMEHSTLCA ANA aHanuaa u NPOrHo3MpoBaHNs 401-
roBEYHOCTU N3aenuin.

2 HopmaTuBHbI€ CCbINKH

B HacTosilem cTaHAapTe NPUMEHeHbl HOPMATUBHbIE CChINIKM Ha CeayoLLMA CTaHAapT:
FOCT P 27.002—2009 HapgeXHoCTb B TeXHWKe. TepMUHbI U onpeaeneHus

MNpwumedyaHune—pu Nonb3oBaHUM HACTOSAWMUM CTaHAAPTOM LienecoobpasHo NPOBEPUTL AENCTBUE CCbINOY-
HOro cTaHgapta B MHMOPMaLMOHHON cucTeme O6Wwero nonb3oBaHus — Ha odmumanbHoM cante depepanbHOro
areHTCTBa Mo TEXHUYECKOMY PerynmpoBaHuio n metTponormnm B cetn MHtepHeT unm no exerogHo nagasaeMomy nHpopma-
LMOHHOMY yKasaTernio «HaumoHanbHble cTaHgapThI», KOTOPbIV ONyBrMKOBaH NO COCTOAHUIO Ha 1 sHBapsl TEKyLLEero roaa, u
Mo COOTBETCTBYIOLMM EXEeMECSYHO N3haBaemMbiM MHPOPMaLVOHHBIM yKa3aTernsim, onyGnMkoBaHHbIM B TEKYLLEM roay.
Ecnu ccbinoyHbin cTaHaapT 3ameHeH (U3MeHeH), TO NPU NONb30BaHNUM HACTOSLMUM CTaHAAPTOM crneyeT PyKOBOACTBO-
BaTbCS 3aMEHSAIOWMM (MBMEHEHHbIM) CTaHAAPTOM. ECNu CCbINOYHbIN CTaHgapT OTMeHeH 6e3 3ameHbl, TO MOJTOXEHNE, B
KOTOPOM [laHa CCblIfIKa Ha Hero, NPYMEeHsIeTCs B HacTu, He 3aTparnBatoLwen 3Ty CCbInky.

3 TepMuHbI n onpeneneHus

B HacTosileM cTaHgapTe npumeHeHbl TepMuHbl no FOCT P 27.002, a Takke cnegyowue TEpMUHbI C
COOTBETCTBYOLWMMN ONpeaeneHnsImMn:

3.1 aHanus, nporHo3upoBaHue 6e3oTkaszHocTu: OnpeaeneHne Ka4eCTBEHHbIX U KONIMYECTBEHHBbIX
XapaKTepuUCTUK U NoKasaTenen 6€30TKa3HOCTH eLLe He CYLLIeCTBYIOLLEro u3aenus (Ha ctagum paspaboTky) unu
TeHAEeHLMA K \3BMEHEHWIo XapakTepuUCT UK U nokasaTenen 6€30TKasHOCTU M3OeNNiA B X04e UX 3KCNepuMeHTarb-
HOW 0TPaboTKM.

MpwuMeyaHu e— OnpeaenexHne nokasarenen 6e30TKasHOCTU U3LENUI HA CTAAMN NPOU3BOACTBA MO NapameT-
pam TeXHONOrM4YeCcKoro NpoLecca UX U3roTOBMEHUS UMK NO pedyrnbTaTam HepaspyLlaowmx ncnbiTaHui (pa3bpakoBku, OT-
GPaKkoBKM) TakKe crnegyeT OTHOCUTB K MPOrHO3UPOBaHUI0 BE30TKa3HOCTH.

3.2 pacueT 6esoTkasHocTU: Mpouedypa onpeaeneHnsl KOMMUYecTBEHHbIX 3HAYeHUn nokasareriei
6e30TKa3HOCTU N3aenus.

3.3 anemeHT: CocTaBHasi YacTb U3Aenus, paccMaTprusaeMas npu NporHo3MpoBaH1K Kak e AuHoe Lenoe,
He noanexallee AanbHENLWeMy pasyKpynHEHUIO.

UzpaHne ocpmumanbHoe
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4 OCHOBHbIe NONOXeHus

4.1 TporHosunpoBaHne 6e30TKa3HOCTU U3AENNSA OCYLLECTBASAIOT Ha CTaaumn pa3paboTkvi B COOTBETCTBUMN
¢ nporpaMmMoit o6ecrneveHns HageXHOCTU.

4.2 LensmMu nporHosnpoBaHusa 6e30TkasHOCTU usaenns aBnsiloTca:

- MpoBepKa BbINOMHAUMOCTY 3a4aBaeMbiX TpeGoBaHNI UK OLIeHKa BO3MOXHOCTU AOCTWKEHUs Tpebye-
MOro ypoBHS 6€30TKa3HOCT W NpU BblAeNeHHbIX pecypcax, 060CHOBaHNe He0HbXoANMbIX KOPPEKTUPOBOK 3afaH-
HbIX TpeboBaHui;

- cpaBHUTEeNbHbIA aHann3 6e30TkasHOCTN BAPUAHTOB CXEMHO-KOHCTPYKTUBHOIO MOCTPOEHUS U34eNus U
obocHoBaHWe BelIbOpa paunoHaibHOro BapuaHTa;

- obocHoBaHWe U oLeHka acdeKTUBHOCTM Mep No gopaboTkam KOHCTPYKUMM U3Oenvs U TeXHOorMm
N3roTOBMEHMUS.

4.3 [ins gocTuKeHUs ykasaHHbIX Lenen peLlatoT cnegylowme sagadn:

- ycTaHaBnMBatoT NOPSIAOK M Npasuna NPorHo3MpoBaHns 6e30TKa3HOCTY;

- Bbl6MpaloT MeToAbl NPOrHO3MPOBaHUS,

- onpegenstoT UCTOYHUKU UCXOAHbBIX AaHHBIX ANs MPOrHO3nMpoBaHus;

- ycTaHaenuearoT TpeboBaHUs K MeToaMKaM NPOrHo3npoBaHUs;

- ohOpMISAOT (GOKYMEHTUPYIOT) peayrbTaTel NPOrHO3UpoBaHUS.

5 MNopsinok n o6wme npaBuna NPorHo3MpPoBaHUs

5.1 MporHosuposaHue 6e3oTkasHOCTU B 06LLeM criydae npeacTasnseT cobol npoueaypy onpeaeneHus
1 nocreaoBaTeNbHOro YTOMHEHWS XapakTepUCTUK 1 nokasaTenen 6e30TKasHOCTU Ha KaXaoM aTane cTaguu
pas3paboTku [TexHnYeckoe NpeanoXeHne (aBaHNPOEKT), 3CKU3HbIN NPOEKT, TEXHUYECKUIA MPOEKT U U3roToBIe-
HWe onbliTHOro o6pasual.

Mo mepe 0TpaboTKN KOHCTPYKLMMW U TEXHOMNOMMU N3roTOBMEHWS U34enusl, anroputMoB ero (oyHKUMOHNPO-
BaHWs1, NPaBWN aKCNyaTaunmn, TeXHAYECKoro 0B6CnyXMBaHUs, yTOUHEHUS KpUTEPUEB OTKa30B U NpeaenbHbIX
COCTOSIHWIA, HakonneHus MHdopmMauun o akTopax, onpeaensitonX HageXHOCTb, MPUMEHSIIOT NOCTENEHHO
ycnoxHsowuecs, bonee getanbHble MeToAbl MPOrHO3NPOBaHWS.

5.2 MMporHosupoBaHue 6e30TKa3HOCTI Ha KaXaoM 3Tarne cTagnn paspaboTku BkNovaeT B ceba:

- naeHTudmKauno nsgenus;

- onpegeneHue Lener nsagad Ha 4aHHOM aTarne, HOMeHKNaTypbl U TpebyeMblx 3Ha4YeHUA NPorHosupye-
MbIX NoKasaTenen unm xapakTepucTuk 6e30TKasHOCTH;

- Bbl6Op MeTOoAA NPOrHO3NPOBaHNS 6e30TKa3HOCTU, afekBaTHOro 0cobeHHOCTAM u3genua, atany pabor,
HanM4Mo UCXOAHBIX AAHHBIX;

- cocTaBreHWe Mogenel nporHosnpoBaHWs (aHanusa, pacuyeta) ANA  KaKAoro nokasatens
6e30TKa3HOCTY;

- NonydeHWe, aHanus, oUEeHKY W npeasapuTensHyo o6paboTky UCXOAHBLIX AaHHBIX ANs MPOrHO3UPO-
BaHuWs,;

- paspaboTKy MeTOAMKN NPOrHO3MPOBaHNs (Npy HeobXoAUMOCTH);

- BbIMOJSIHEHWE NpoLeaypbl NPOrHO3NPOBaHUS;

- comnocTaBneHue pesynbTaToB NPOrHO3UPOBaHUs ¢ TpebyeMbIMM 3HaYEHUAMN NokasaTenei 6e3oTkas-
HOCTU UMK TpebyeMbIMU Ka4eCTBEHHBIMU XapaKTepucTukamu,;

- ochopMneHue 1 NpeacTaBneHne pesynbLTaTos.

5.3 WaoeHTuduKauma nagenua 4na nporHo3vposaHns 6e30TkasHOCTU BKoYaeT B cebs nonyyeHue m
aHanua cnegytoLlein Hpopmauuu:

- HasHayeHwue, 06racTb NPUMEHeHNs U hyHKLUK;

- KpUTEepWU kavecTBa OYHKLMOHNPOBAHUS, KPUTEPUM OTKA30B 1 NPeaenbHbIX COCTOSHUIA;

- BO3MOXHOCTb KPUTUYECKMX OTKA30B (HencnpaBHOCTEN) U oLieHKa MocNeACTBUN UX HACTYMIEeHNS;

- CTPYKTYpa u3denus, CocTas U cXxeMa B3anMoAeNCTBUS ero COCTaBHBIX YacTel;

- Hanuyue, BUALI U cnocobbl pe3epBNPOBaHUSA, UCMOMb3yeMble B U3AenNun, Hanmume U3bbITOUHOCTH
hYHKLMI 1 XapaKTepUCTUK, NPUCYLLNX U3Lenunio;

- 06BbEM U cTeneHb CNOXHOCTW MPOrpamMmmHOro obecnevyeHus;

- TUMNOBas MoAenb 3KCnyaTaunn, ycTaHaBnN1BaoLWwan nepeveHb BOIMOXHbBIX PEXMMOB KCTyaTaummn u
BbINOMHAEMbIX (PYHKLMIA, NOPSAOK YepeaoBaHUsi PEXMMOB, NPOAOIIKUTENbHOCTL NPebbiBaHUs U3AeNns B KaX-
[OM pexume, HoOMeHKNaTypa 1 napaMeTpbl Harpy3ok U BHELWHUX BO3AENCTBUI Ha U3AENUE B KXKA0M pexume;

2
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- MnaHupyemoe TexHn4yeckoe o6cny>KMBaHe 1 PEMOHT (BUAbI, NTePUOANYHOCTb, CNOCOBLI BBIMOMHEHMS,
TEXHUYECKOe OCHallleHNe, MaTepuansHo-TeXHUYeckoe obecnevenne pabor);

- pacnpegeneHve yHKUMA Mexay onepatopamu, YACNEHHOCTb U KBanudukaumna obcnyxusaroLlero
nepcoHana, BUabl U XapakTepUcTUKA YenoBeKo-MaLLMHHBIX MHTepdelicoB, NocneacTBUSI HenpeayMbILeHHO-
ro HenpPaBWbLHOTO NPUMEHEHNS.

5.4 BbiGop MeToOoB NMPOrHO3MPOBaHMSA Ha KaXaom aTane paboT OCyLecTBAAIOT B 3aBUCUMOCTU OT
MONHOTHLI MaeHTUdMKaLMN U3aenms no 5.3 Ha AaHHOM 3Tarne (C y4eTOM OTCYTCTBUS MU HEBO3MOXHOCTM NOSy-
YeHus YacTn MHdopmaLum, npeaycMoTpeHHom 4.3).

6 MeToabl NpOrHo3MpoBaHsa

6.1 B HacTosillem cTaHaapTe NpuBedeHbl MeTodbl MPOrHo3MpoBaHns 6e30TKA3HOCTN U FOTOBHOCTM.

MpumeyaHue—pu NPOrHO3MPOBaHUN JONTOBEYHOCTU MOTYT GbiTb UCMONB30BaHbl MeTOAb! NPOrHO3UPOBa-
HWs1 Ge30TKa3HOCTU, paccMaTpuBaeMble NPUMEHUTENBHO K COObITUAM (OTKa3aMm, MOBPEXAEHUSIM), XapakTepuayoWwmymM Ha-
CTYNNeHne NPeaeribHOro COCTOSIHUST U3Oenui.

6.2 MeToabl NpoOrHo3npoBaHusa noapasaensoT Ha:

- Ka4ecTBEHHbIe, B pe3yrbTaTe NPUMMEHEHNUS KOTOPLIX MONy4YatoT OLLeHKN XapakTepucTuk 6e30TKasHOCTH
Tuna: bonblle, MeHbLUe; BO3MOXXHO, HEBO3MOXHO; HeAOMYCTUMO, AOMYCTUMO, MOMHOCTLIO COOTBETCTBYET; HU3-
kasi, cpedHss, Bblcokasi (Hanpumep, onacHOCTb coBbITUA) U Np.;

- KONWYecTBEeHHble, B pe3ynbTaTe NpUMeHeHUs KOTOPbIX Mosly4atoT YMCIIOBbIe 3Ha4YeHUsl nokasaTenemn
6e30TKa3HOCTW.

6.3 MeToabl nporHo3npoBaHusi 6e30TKasHOCTU MOTryT 6a31poBaThCs Ha creayoLmnx dakropax:

- MCMonb3oBaHWe AaHHbIX 0 6e30TKAa3HOCTU M3genuini, GrM3KUX K paccMaTpyBaeMoMy U3Aenuio no
HasHa4YeHwuo, MPUHLMNaM e ACTBUSA, CXEMHO-KOHCTPYKTUBHOMY UCMOMHEHUIO, TEXHOMOMMU U3rOTOBMNEHUS, 3rie-
MeHTHO 6a3e 1 NpUMeHsieMbIM MaTepuanam, YCroBUsIM 1 peXxumam aKcniyaTtaunm, ¢ y4eToM BbISIBIIEHHbIX
TeHOEHLUMI K NX U3MeHeHuto B npoLecce oTpaboTKu, OCBOEHWS NMPON3BOACTBA U B XO4€ dKcnnyaTauuu (usge-
NniA-aHarnoroB), a Takke aHanoros UX COCTaBHbIX YACTEN UM KOMMNNEKTYHOLNX U3AENUIA;

- MpeAcTaBneHWe M3aenus B BUAE NOTMUECKON CXeMbl (CTPYKTYPHO-(PYHKLMOHaNBHOW, AepeBa Heuc-
npaBHOCTEeR, AepeBa cOBLITUANT. M.), ONUCHIBAIOLLEN MHOXXECTBO €ro COCTOSIHAN U COBLITUI, NPONCXOAALLUX C
HWM, B 3aBUCUMOCTM OT COCTOSIHWSI COCTABHbBIX YacTeln, 3N1eMEHTOB 1 COBLITUIA, MPOUCXOOSALLMX C HUMKU, NoApa3s-
AeneHne MHOXeCTBa COCTOSIHWI M COBbITUIA Ha rpynnbl Mo pasnuyHbIM NPU3HAKam 1 BbIYUCIIEHNE KONNYeCTBEH-
HbIX 3HAYEHWI1 NokasaTenel 6e30TKasHOCTM U/MNKN onpeaeneHne UX Ka4eCTBEHHBIX XapakTepPUCTHUK;

- NpUMeHeHue MaTeMaTNUYecknx MoAerie, onuchiBaloLLMX (U3NYECcKMe, XMUMUYECKUE N NHbIE NPOLLECCHI,
npuBodsilLuMe K 0TKasaM U3genuin (4oCTUXKEHUIO UMK NpeaefibHOro COCTOSIHMSA) U BblUMCIIEHNe NokasaTenen
6e30TKA3HOCTM C YYETOM Harpy3ok U YCMOBWI MPUMEHEHUSA, 0COBEHHOCTEN KOHCTPYKLMW U TeXHOMOornu
N3roTOBIEHMUS.

6.4 Mpu nporHoanpoBaHun 6€30TKa3HOCTU KOHKPETHBIX U3AENWNIA U UX COCTaBHBIX YacTel pekoMeHayeT-
CA coyeTaTb pasnNuyHble MeToabl, MPUMEHUMbIe Ha AaHHOM 3Tane paboT, ¢ y4eToM UX NPeuMyLLecTs U
orpaHuU4eHunn.

6.5 OcCHOBHbIMK MeTOAaMUN NPOrHO3UPOBaHMA 6€30TKa3HOCTU (FOTOBHOCTU) SIBAISIIOTCA:

- MPOrHO3MpOBaHNE UHTEHCUBHOCTN OTKa30B;

- aHanus gepesa HEUCNPaBHOCTEN;

- aHanus gepesa cobbITUI;

- aHanus 6nok-cxembl 6€30TKa3HOCTH;

- MapKOBCKWW aHanus;

- cetulleTpu;

- aHanM3 BO3MOXHbIX MPUYUH 1 NOCNeACTBUA OTKA30B;

- uccnegoBaHWe onacHOCTU U yAoBHOCTW akcnnyaTauuu,

- aHanus BNusiHWsA Yernose4veckoro daktopa Ha 6e30TkazHOCTb;

- aHanMs ycTOM4MBOCTU K Harpyskam;

- Tabnuua cocToaHui;

- cyMMupoBaHue HapaboTok.

6.6 BcnomoratenbHbIMYM MeToOAaMN NPOrHO3UPoBaHUA 6€30TKa3HOCTU ABNAKOTCA:

- aHanus napasuTHbIX Lienen (cBasen);

- aHanus HauxygLero cryvas;

- UMUTALUOHHOE MoAEeNMpPOBaHUE.
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6.7 PexkoMeHAaLMu No NPUMEHEHWH0 YKasaHHbIX MeTOAO0B NPOrHo3MpoBaHus 6e30TKasHOCTM (FOTOBHOC-
TI) ANS pasnUYHBIX BUOOB 13gennid natanos paspaboTku NnpuseaeHsl B Tabnuue 1.

Ta6nuua 1

HaumeHoBaHWe meTona

Bua nagenun

3T1an pa3paboTku

[MpOrHO3MpPOBaHNE UHTEH-
CVBHOCTW OTKa30B

OTHOCUTENBHO MPOCTbIE M3AENUs SMEKTPoTEex-
HVKM U SNEKTPOHHOW TexHukn 6e3 pesepBa U U3bbl-
TOYHOCTU

KoHuenTtyanbHele n paH-
HWe aTanbl pa3paboTku

AHanui gepesa
npaBHOCTEMN

Heuc-

V3genvs anekTpoTEXHUKM U 3NEKTPOHHON TeXHU-
KW, MEXaHU4YecKue usgenus, annapartHble cpeacTsa
BbIMUCITUTENBHOW TEXHUKK, MporpaMmMmHoe obecneve-

H1e

PaHHue atanbl paspabort-
KW C MocrneayowmM pasButu-
€M Ha Jpyrux atanax

AHanus gepesa cobbiTuii

To xe

To xe

AHanua 6nok-cxembl Ge-
30TKasHOCTU

V3genvs anekTpoTEXHUKM 1 3NEKTPOHHON TeXHU-
KM C pe3epBOM, N30bITOYHOCTbIO, HEPEMOHTUPYEMbIE
UNWU C NPOCTBIMU BMOAMW PEMOHTa U CTpaTernsimm
TeXHWU4ecKoro o6cnyxvMBaHns

»

MapkoBckuii aHanma

Wagenns ¢ yHKUMOHANBHO CIOXHON CTPYKTY-
poWi, N3MEHRIIWENca KoHdUrypaumen cuctem naage-
IVIA, CO CNOXHbBIMY BUAAMWU PEMOHTA U CTPATErNSIMM
obcnyxmBaHusi

Mo3aaHue atanel paspaboT-
KU

Cetu NMetpn

To xe
CnoxHO B3anMogercTByIoLIME annapaTHble cpe-
ACTBa BbIMUCIUTENBHOW TEXHUKW u/unu nporpam-

MHOe oGecneveHue

To xe

AHanuns BO3MOXHbIX Mpu-
YWH 1 NOCNEeACTBUMA OTKA30B

Wagenus pasnuyHbIX TEXHOMOMNA (dnekTpuyec-
Kne, MexaHu4eckue, rmapaBnuyeckme, NporpaMMHoe
obecneveHre 1 T. 4.) ¢ NPOCTbIMU DYHKUMOHAMBHbI-
MW CTPYKTYpamu, Asi KOTOPbIX PUCK UMW ONacHOCTb
OXMOAITCS YXe Ha PaHHWX 3Tanax pa3paboTku

PaHHue atanbl paspabort-
KU C MOCNeayoWwmMM pasBuTu-
M Ha gpyrux aranax

WccnepoBaHne onacHoc-
™ ¥ ygoBHOCTU 3KCnnyara-
unm

To xe

CepeguHa n nos3gHue ata-
nbl paspaboTkn

AHanua BnusHUA YenoBe-
veckoro cdaktopa Ha 6e3oT-
Ka3HOCTb

Wagenus (cuctemMbl n3genuin) pasnuyHbiX TEXHO-
TNOrWN, AN KOTOPbLIX OLWMOOYHbIE AENCTBUS YenoBe-
Ka MOTyT NPVBOAMTL K KPUTUHECKUM MNOCIeACTBUAM

MospHune atansl paspaboT-
Ku

AHanma ycToMumBOCTU K
Harpyskam

KomnnekTyiowme usgenus, getanu, MexaHudec-
KM€ KOMIMOHEHTBI

PaHHve atanbl paspabot-
KU C MocneayommM passuiu-
€M Ha gpyrux aranax

Tabnuua cocTosHUI

N3aenunst anekTpoTEXHNKM N SNEKTPOHHON TEXHU-
KM

CepeguHa n no3gHue 3ta-
nbl paspaboTkn

CymmupoBaHne Hapabo-
TOK

Magenus aneKkTpoTEXHUKU U 3NEKTPOHHON TEXHU-
KV C pe3epBOM, M3ObITOYHOCTBIO, HEPEMOHTUPYEMBIE
WU € paanuyHbIMKY BUOAMW PEMOHTA U CTPaTErnsiMm
TeXHUYecKoro obcnyxmBanHusi

PaHHue atanbl paspabot-
KU C MocrneayowmmM passuTu-
M Ha gpyrux aranax

AHanua napasuTHbIX Le-
nevi (cBa3ew)

CnoxXHble cUCTeMbl B He3annaHUpOBaHHbIX pe-
Xumax (KoCMUYeckne, aTOMHON SHepreTukn u ap.)

Mo3sgHue atansl paspabot-
KM

AHanusa HanxypLero cny-
yas

Wagenus (cuctembl), COCTOSILLME U3 HECKONBbKNX
KOMMOHEHTOB

To xe

IMUTaunMoHHOE Moaenu-
poBaHue

M3genvs nobbix BUAOB U CTEMEHU CNOXHOCTH

»

6.8 XapaKTepI/ICTI/IKI/I yKa3daHHbIX MeToa0B NpOorHo03npoBaHnA 6e30TKasHoCTH npuseneHbl B NpUnoxe-

HUK A.
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7 WUcxopHble paHHbIe

7.1 WNcxoaHbIMy aHHBIMM 4151 TPOrHO3MpoBaHWUs 6€30TKasHOCTU M3aenust MoryT GbiTb:

- cTaTucTuyeckune aaHHble 0 6e30TKa3HOCTU N3AeNUin-aHanoros, COCTaBHbIX YacTel U KOMMMEKTYOLWMX
“3genuii no onbiTy UX NPUMEHEHUs B aHanorMyYHbIX U 6IM3KUX YCNOBUSIX U Harpyskax;

- 3Ha4YeHUs NUHTEHCUBHOCTEN OTKA30B KOMMIIEKTYIOLNX U3Aenui (BKNoYas BMAbI U MapaMeTpbl pacnpe-
AeneHnn) uMmoaenv nepecyeTa X 0T HOMUHaNbHBIX Harpy30K 1 YCNOBUI NMPUMEHEHWS K 3adaHHbIM Harpyskam 1
YCNOBUAM;

- XapaKTepucTUKN CTapeHUsi NPUMEeHAEeMbIX MaTepnanos:

- pac4yeTHble W/UNK 3KCnepuMeHTanbHble OLLeHKN NapaMeTpoB HarpyXXeHHOCTUM COCTaBHLIX YacTel u
3N1eMEeHTOB KOHCTPYKLMM.

7.2 NcToYHMKaMM UCXOAHBIX AaHHBIX MOTYT ObIThb:

- cTaHAapTbl U TEXHUYECKNE YCITOBUSA Ha COCTaBHbIE YAacTU U3AENUS, KOMMNEKTYoLME U3OeNnst MEXOT-
pacneBoro NpMMeHeHus, BelllecTsa U Matepuansl;

- CMNpaBOYHNKM NO 6e30TKa3HOCTM 21EMEHTOB, CBOCTBaM BELLECTB M MaTepuaros;

- CMpaBOYHMKN MO HOpMAaTMBaM MPOAOIPKUTENBEHOCTU (TPYAOEMKOCTH, CTOMMOCTM) TUMOBLIX onepaLuii
TEXHUYECKOro 0BCnyXXMBaHNA N PEMOHTA;

- BaHKu AaHHbIX 0 6e30TKA3HOCTN N3AeNNiA-aHanoros, COCTaBHBIX YacTel, KOMMMEKTYOLWNX U3AENWUIA, O
BellecTBaM 1 MaTepuanam;

- pesynbTaTbl MPOYHOCTHLIX, 3MEKTPUYECKUX, TENSTOBLIX U UHBIX PacYeTOB U3OENUs N ero COCTaBHbIX
yacTen.

7.3 MNpu HANUYUM HECKONBKUX UCTOYHNKOB AaHHbLIX HEOOXOAMMO YCTaHOBUTb MPUOPUTETHI B UX UCMOTb-
30BaHUN Ha OCHOBAHWN 3aKMNOYEHNIA SKCNEPTOB.

8 Tpe6oBaHuA K MeTOAUKAM aHanu3a

8.1 [nsa aHanusa u NnporHo3vpoBaHus 6€30TKasHOCTY U3AENUA NPUMEHSIIOT:

- TUMOBbIE METOAMKM, paspabaTbiBaeMble AN rpynnbl (BUAa, TMNa) ogHOPOAHLIX Mo NpUHLUMNamM obecne-
yeHus 6e30TKasHOCTM 3gennin, ohopmMmnsieMble B BUAE COOTBETCTBYIOLWNX HAaLMOHaNbHbIX CTaHAapTOB, CTaH-
0apTOB OpraHn3aunii Ui UHBIX HOPMATUBHBIX AOKYMEHTOB;

- MeTOoAMKN NPOTrHO3UPOBaHUA BEe30TKa3HOCTU KOHKPETHBIX u3genuin, paspabaTbiBaeMble Ha OCHOBE
TUNOBbIX METOAMUK 1 yuuTbIBatOLWME cneumduyeckne ocob6eHHOCTH, KOTOPbIE HEe MOTYT BbITb YUTEHbI B TUMOBBLIX
MeToaukax, ochopmnsieMble B BUAe pasAenoB OTYETHBIX JOKYMEHTOB Mo NPOrHo3npoBaHuio 6e30TkasHOCTM Ha
cTaguu paspaboTku.

8.2 Tunosasa MeToAUKA AOMKHA coaepXaThb:

- nepeyveHb NPOrHO3NpyeMblixX nokasaternein 6e30TKasHOCTV U3AENUA U ero COCTaBHbIX YacTewn;

- uenuu 3agadn MeToauKu;

- MeToabl, NPMMeHsAeMbIE AN NPOrHO3NPOBAHMUS KaXKAO0ro nokasatens unn rpynnel Nokasarenen;

- anropuTMbl BbIMUCIIEHWNIA:

- nporpammHoe o6ecneyeHune (Npu HeobxoaMmocTn);

- Tpe6oBaHUA K UCXOAHBIM AaHHBLIM (COCTaB, OCTOBEPHOCTL U Ap. );

- NpaBuna conocTaBneHns pe3ynbTaToB NPOrHo3UpoBaHUA ¢ TpeboBaHUAMU 6e30TKa3HOCTH;

- OLEeHKY YCTONYMBOCTU Pe3yNbTaToOB NMPOrHO3MPOBAHUA K OTKNOHEHUAM OT NPUHATBIX NPEANONOKEHNA U
[onyweHui;

- TpeboBaHus k hopMe NpeacTaBNeHUst pe3ynbTaToB NPOrHO3NUPOBaHNA.

8.3 MeToauka nporHo3MpoBaHnsa 6€30TKa3HOCTM KOHKPETHOro U3genns AomKHa cogepxaThb:

- nNpaBuna naeHTUdUKaLunM N3aenna 4nsa npMMeHeHUs COOTBETCTBYOLLEero MmeToda n Heobxoammele Ans
3TOro NCXo4Hble JaHHbIE;

- HOMeHKNaTypy NporHo3nMpyeMbix nokasatenei 6€30TKasHOCTU U UX TpebyeMble 3HaYeHus;

- MoZenun 4ns NPorHo3NPOBaHWA KaXKaoro nokasaTtens, NpUHATbIE B MOAENAX MPearnonoXeHus n gony-
LLeHNs, anropUTMbl BbIMMCINIEHWA U NporpammHoe obecrneyeHne;

- UCXOAHbIe AaHHble ANS NPOrHO3UPOBAHUS UMW YKa3aHWUSA Ha UCTOYHUKU MX NOMYYEHNS, BKIOYas CCbINKA
Ha pe3ynbTaThl U METOAMKNA NPOYHOCTHbIX, TEMOBLIX, 3M1EKTPUYECKX NN NHBbIX Pac4eToB U3enns.

8.4 OcHOBHbIM TpebGoBaHMEM K MeToAuKe MPOorHo3npoBaHWs 6e30TKasHOCTW KOHKPETHOro u3genusi
ABnAeTcA TpeboBaHe afekBaTHOCTU BbIOpaHHOrO MeToAa COOTBETCTBYOLEeMY aTany Buaa paboT, koTopasi
XapaktepuayeTcs:
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- MOMHOTOW UCMONb30BaHNS AOCTYMNHOW Ha AaHHOM aTane UHopMaLMK 06 U3AenUn, YCOBUSX U peXu-
MaXx ero aKCrnyaTtauum, cucTemMe TeXHUYECKOro 0BCnyXMBaHUA U PEMOHTA, XapakTepucTUKax 6esoTkasHoCTH
COCTaBHbIX YacTei, CBONCTBaX NPUMEHSeMbIX MaTepraros v BewecTs uap.;

- 0BOCHOBAHHOCTbIO MPUHATBLIX NPY NOCTPOEHWUM MoAeNeln NPEANONOXeHWI U AONYLLEHWUIA.

8.5 CreneHb agekBaTHOCTU METOAOB W MoZesleli NPorHo3MpoBaHUsl OLEHMBAIOT MyTeM SKCMepTHOro
OLEHUBaHNS U COTIOCTaBIEHNS PE3yNbTAaToOB NPOrHO3MPOBAHMUS C KCNepUMeHTaNbHON OLEHKoM 6e30TKas-
HOCTW N3AENUn-aHanoros, A5 KOTOPbIX MPUMEHSINCE aHanorMYHble Moaenu U MeToabl.

9 lNpeacTaBneHne pe3ynbTaToB MPOrHO3MPOBaHUA

9.1 PesynbTaTbl NporHo3aMpoBaHus 6e30TkasHOCTY U3genuns opopmMnsiioT B Buae pasaena nosicHUTENb-
HOW 3aMnnCKX K COOTBETCTBYHOLLEMY MPOEKTY (TEXHUYECKOMY NPEATIOKEHNIO, 3CKUZHOMY, TEXHUYECKOMY) NN
CaMOoCTOATENMLHOIo JOKYMEHTa — oT4eTa, cogepxallero:

- uenu, 3agadv 1 MeToauKy NPOrHo3NpOBaHUS U CChINKU Ha COOTBETCTBYIOLLME TUNOBBLIE METOANKM;

- UcxoAHble AaHHbIe AN NPOrHO3NPOBAHUA N UCTOUYHUKA UX NONYyYeHUs;

- KpUTepuu 0TKa30B U NpeaeribHbIX COCTOSHUN;

- pesynbTaTbl MPOrHO3MPOBaHNs (Ka4eCTBEHHbIE OLEHKM, pacHeTHbIe 3HaYeHUs) BCEX XapaKTepuUcTuK 1
rokasaTenein 6€30TkasHOCTU U 3aktoueHns 06 MX COOTBETCTBUN yCTaHOBMNEHHBIM TpeboBaHUAM;

- BbISIBMIEHHblE HEJOCTaTKU KOHCTPYKLUUN U3OEeNUs U pekoMeHAaunn no nUx yCcTpaHeHuo ¢ oLeHKaMu
acbheKkTMBHOCTM NpeanaraemMelX Mep ¢ TOUKM 3peHns obecneveHnst 6€30TkasHOCTM N34enuns;

- nepeYveHb COCTABHbLIX YacTen N SMNEeMEHTOB, NMMMUTUPYIOLWNX HAOEXHOCTb N3Aenns Unu no KoTopbiM
OTCYTCTBYIOT HE0OX0AUMbIE ANS NPOrHO3UPOBAHNA AaHHbIE, MPEeANOKEHUS N0 AONOMHUTENbHBIM MeponpuUsi-
TUSIM NO NOBbILLIEHNIO UX 6e30TKa3HOCTN UM 3aMeHe Ha Boree HadeXHble;

- 3akroveHne o BO3MOXHOCTW nepexoaa K criedytowemy atany suga paboT nsgenus npu JOCTUrHYTOM
NpPOrHo3npyeMom ypoBHe ero 6e30TKasHOCTH.

9.2 CopepxaHue 0TYETHOro AOKYMeHTa Mo NPOrHo3npoBaHuio 6e30TKasHOCTU AOSKHO AOMNycKaTh BO3-
MOXHOCTb HE32BUCMMOW 3KCNEePTU3bl Pe3ybTaToB NPOrHO3NPOBaHMUS.

10 Y4eTt cneuncpmnkmn oTKasoB CHOXHbIX BOCCTaHaBNMBaeMbIX U3genumn

10.1 Mpu nporHosupoBaHny 6e30TKa3HOCTU CHOXHBIX MHOrO3/1IEMEHTHBIX BOCCTaHaBNMBaeMbIX U3ae-
MW cneayeT y4uTbiBaThb, 4TO NOTOK UX OTKA30B Hapsay ¢ Cynepnosnumnein NoTOKOB OTKa30B 3f1eMeHTOB coaep-
XUT Takke AONONHUTENbHbIE OTKAa3bl, KOTOPbIE BO3HUKAIOT B CIeAYIOWNX Cry4Yasx:

- MOBTOPHbIE OTKa3bl 3/1IEMEHTOB U3-3a HEBLISIBIIEHHON OCHOBHOMN NPUYUHBI OTKa3a;

- HeyMblWEeHHoe co3AaHne Henonagok obcnyxnsaoLmMm NepcoHanom, oCyLLEeCTBNAOLWNM ovepeaHoe
KoppeKTupytoLLee TexHn4eckoe o6cnyxusaHue;

- ycTaHOBKa Ha MecTo OTKa3aBLUero 3fieMeHTa HOBOro 3N1eMeHTa, UMeIoLEero CKpbiTblil AedekT.

10.2 [ononHutesnbHble 0Tka3sbl CYLLECTBEHHO BNMAIOT Ha NokasaTenu 6e3oTkasHocTU usaenuin. flona ux
B NOTOKe 0TKa30B Haubornee CNoXHbIX BUAOB u3aenuin MoxeT gocturate 10 % v 6onee.

10.3 [ononHurenbHble 0Tkasbl He MOTYT BbITb YYTEHbl yKasaHHbIMK B 6.5—6.7 meTogamu. X yunteisa-
t0T MYTEM YMHOXEHUS pacyeTHbIX 3HaYeHWI nokasaTtens 6e30TkasHOCTU «cpeaHsasa HapaboTka mexay oTkasa-
MU» («HapaboTka Ha OTKa3») Ha MONPABOMHLIA kO3(PULMEHT, 3HAYEHUA KOTOPOro yCTaHaBnMBAaIOT Mo
pesynbTatam aHanmnsa cCTaTUCTUYECKUX AaHHbIX 06 oTKasax nsaenuin-aHanoros.

10.4 [ononHutenbHble OTKa3bl YMEHbLUAIOT cpefiHee 3HauYeHne HapaboTok Mexay oTkasamu Usgenmaun
BMeCTE C TeM U3MEHSIIOT 3KCMOHEeHUnanbHbIA BUA pacrnpeaeneHna HapaboTok Mexay oTkasamu.

PacnpegeneHne HapaboTok Mexay OTKazamu CIIOXKHBIX MHOFO3MEMEHTHBIX U3Aenuil pekomeHayeTca
annpokcumupoBaTb pacnpefeneHuemM Beibynna co s3HaueHneM napameTpa hopMbl, MEHBLUIWUM eAUHULbI O
TUMOBbLIM METOANKaM.
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MpunoxeHne A
(cnpaBo4HoOe)

MeToAbl NporHo3npoBaHusa 6e30TKasHOCTU

A.1 OCHOBHbIe MeTOAbI MPOrHO3MPOBAHUA 6E@30TKa3HOCTH

A.1.1 TporHo3npoBaHne NHTEHCUBHOCTHN OTKa30B

A.1.1.1 MeToa NPUMEHSIOT rMaBHbIM 006Pa3oM Ha KOHUENTyanbHbIX U paHHWX dTanax ctaauu paspaboTtku. OH
MOXET TaKKe UCMOMb30BaThCs Ha CTaaun NPON3BOACTBA NPYU MOAEPHU3aLUN N3denui.

BblaensitoT Tpy pasHOBMAHOCTU MeToaa:

- MPOrHO3MpPOBaHNE UHTEHCMBHOCTM OTKa30B NPU TUMNOBbLIX (6a30BbIX) YCOBUSIX U pEXMMAX;

- MPOrHO3MPOBaHNE MHTEHCMBHOCTM OTKa30B B 3KCNyaTaLWOHHbIX YCNOBUSIX N pEXUMaXx;

- MPOrHO3MPOBAHME MHTEHCUBHOCTM OTKA30B MeTo40M nogobus.

A.1.1.2 Ecnv skcnnyaTauyoHHbIE U TUMOBbIE PEXMMbI U YCITOBKS COBMNagatoT, TO coBnaaawT u metogbl. Ecnu ske-
nnyaTaumoHHbIE PEXMMbI OTINHAIOTCS OT TUMOBbIX PEXMMOB, TO MPOrHO3MPOBaHNE MHTEHCUBHOCTU OTKa30B KOMNOHEHTOB
NPOBOASAT C MCNONb30BaHMEM pa3paboTaHHbIX 415 3TUX Lener moaenen nepecyera.

[ns npumeHeHus MeToda HeobxoamMma 6asa AaHHbIX N0 MHTEHCUBHOCTSIM OTKA30B KOMMOHEHTOB M MOAEnNu nepe-
cyeTa UHTEHCMBHOCTM OTKa30B C TUMOBbIX Harpy3oK 1 YCIOBWUW NPUMEHEHUS Ha SKCNINyaTaunOHHbIE Harpy3kn 1 yCroBus.
[nsi 3TOro Mcnonb3yoT CNPaBOYHUKW MO MHTEHCUBHOCTAM OTKa30B.

BobiuvcnieHns MoryT 6biTb TPYA0EMKMMU M UX LIeNecoobpasHo BbIMOMHSTE C NOMOLLBbIO KOMIMbIOTEPHOTO NPOFPaMMHO-
ro o6ecneyeHus.

A.1.1.3 lMporHoanpoBaHWe MHTEHCUBHOCTM OTKa30B MeTOAOM noaobus

MeToq oCHOBaH Ha aHanuae Nogoobusi AaHHbIX UCMbITaHUIA U aHHbIX C MECT 3KCnyaTtauum o 6e30Tka3HOCTU usae-
nMi-aHanoros (NPOTOTMMNORB) Als OLeHKM 6e30TKas3HOCTH paspabaTbiBaemMoro n3genusi.

MporHo3MpoBaHue 3TMM MeTOA0M MOXHO OCYLLECTBNSATL HA YPOBHAX 3AENWS B LIENOM, €r0 COCTaBHbIX YacTen unm
KOMIMOHEHTOB C MCMOMBb30OBAHNEM TEX e CaMblX AaHHbIX C MECT 3KCMNMyaTaumm, HO C Pa3nnyYHbIMM NOMPaBKaMm € y4eToM
OTNNYUIA B YCNOBUSIX NPUMEHEHUS U Harpy3okK, 0COGEHHOCTeN KOHCTPYKUUKW, MPOU3BOACTBA, TEXHUUYECKOro 06CnyXnBaHUsi
M PEMOHTa, MaTepuarnos n ap.

MosneMeHTHbIN aHanma nogobusi (Mo COCTaBHbLIM YaCTSIM, KOMIIOHEHTaM) UCNONBL3YIOT B TEX CNy4Yasnx, Koraa aHa-
nua nogobusi usgenus B LenoM HEeBO3MOXEH M3-3a HeOCTaTOYHOro Nogobuma ¢ aHanorom UnNKU HEeNONHOTLI BaHHbIX 06
aHanore.

A.1.1.4 TlpOrHo3mpoBaHne MHTEHCMBHOCTU OTKA30B OCHOBAHO HA CrieAyioWmxX NPeanonoxXeHUaX:

- KOMMOHEHTbI COEAMHEHbI NMOCINeA0BaTENBHO (T. €. KaXabl KOMIMOHEHT HEO6X0AUM AArisi CUCTEMbI, U €10 OTKa3 Npu-
BOAMT K OTKa3y CUCTEMDbI);

- WHT@HCUBHOCTM OTKA30B KOMMOHEHTOB SIBIISIOTCSH MOCTOSIHHBbIMY Yepe3 HEKOTOpOoe BPeMSsl Mocrie Ha4vana akecnnya-
Tauum (nocne nepuoga npmpaboTkm);

- OTKa3bl KOMMNOHEHTOB HE3aBNCUMBI.

STV NpeAnonoXeHns AoMKHbI OblTb NPOBEPEHbI, TAK KAK OHW MOTYT BECTU K 3aHWXEHHbIM OLleHKaM, HanpuMep, korga
B U3aenum nMmeeTcs n3bbITOYHOCTb.

MpegnonoxexHue, YT0 UHTEHCMBHOCTU OTKA30B SIBNSIOTCS MOCTOSIHHLIMU, OYEHb YNpoLlaeT BblumcneHusl. B atom
Cny4ae MHTEHCMBHOCTbL OTKa30B U3Aenuvs SBMAeTC CYMMOW MHTEHCMBHOCTEN OTKA30B KOMMOHEHTOB.

A.1.1.5 TMpeumywecTBamMmn MeTOAA SBMSIIOTCA:

- He3Ha4uTelbHaA TPyaOEeMKOCTb (BpeMFI N CTOMN MOCTb) aHanuaa, ecrnm umeroTcsa H606XO,EW[MbIe AaHHble n Mo EeNu;

- NpncnocobreHHOCTb K NPUMEHEHMI0 HA paHHUX 3Tanax paspaboTku;

- NpMCNocoBreHHOCTb K PYHHbBIM M KOMIMbIOTEPU3NPOBaAHHBIM BbIYUCIIEHNAM;

- npocroTa obyyeHus.

A.1.1.6 TprnunHamm orpaHnyeHysi N(PUMEHEHUSI METOAA SIBISIIOTCA:

- BO3MOXHOCTb aHanun3a ToNbKO OTHOCUTENbHO NPOCTLIX CTPYKTYP;

- TOYHOCTb NPOrHO3UPOBaHUSI MOXET ObiTb HU3KOM, 0COBEHHO AN U3aeNui ¢ ManbiM YACNIOM KOMIMOHEHTOB, U3ro-
TOBMSIEMbIX ManbIMy CEPUSMN.

A1.2 AHanwu3 gepeBaHenCcnpaBHOCTEN

A.1.2.1 MeTtoa ocHOBaH Ha ngeHTMUKALMM 1 aHanmn3e yCrnoBun n (pakTopoB, KOTOPbIE SIBNSIIOTCS NPUYMHON UITN
BHOCAT BKIag, B BOSHWKHOBEHWE ONPEAErEHHOro HeXenaTenbHOro pesynbtaTta u BNusitoT Ha paboTtocnocobHOCTh nage-
nus, ero 6e3onNacHOCTb, 3KOHOMUYHOCTL U APYIMe UHTEPECYIOLLME XapaKTEPUCTUKN.

OTOT MeToA MOXET TakkKe NpegHasHavaTbes Ans Bbibopa (NocTpoeHns) Mogenn NporHo3npoBaHmns 6€30TKka3HOCTH
W NccrnefoBaHus KOMNPOMUCCHbLIX PELLEHUIA.

YunuTbiBas U3BECTHbIE HEBNAronpmaTHbIE NOCNEeACTBUSA U CNOCOBHOCTL HAXOANTL COOTBETCTBYIOLME BUbI OTKa3a u
UX NPUYUHbBI, METO[ NO3BOJIAET CBOEBPEMEHHO YMEHbLLIATb BO3MOXHbIE BUAbI OTKa30B.
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Wcnonbayembl ons npegcraBneHvs annapaTtHelX M NPorpaMMHbIX CPeACTB, Kak U B Cry4ae NporHo3MpoBaHuns hyHK-
LMOHAINBHbIX BO3MOXHOCTEN, METO, OPUEHTUPOBAHHbIWM Ha Nepebop OCHOBHLIX COCTOSIHWUIA, CTAHOBUTCSI CUCTEMaTUYeC-
KMM MEeTOoAOM MogenupoBaHusi 6e30TKasHOCTU, KOTOPbIA YYUTbIBAET CMOXHbIE B3aUMOOENCTBUS COCTaBHbIX YacTe
nagenvs.

MpuoueHke 6e30TKa3HOCTU M FTOTOBHOCTW M34ENUIA STUM METOAOM UCMONb3YIOT U APYrne MeToAbl aHanuaa, Hanpu-
mep 6ynesbl npeobpasoBanns unm metod ceveHui. OCHOBHbIe TpebyemMble AaHHble — 3Ha4YeHUs MUHTEHCMBHOCTU OTKa-
30B KOMMOHEHTOB, MHTEHCUBHOCTU BOCCTAHOBNEHWS, BEPOATHOCTU BO3HMKHOBEHUSI HEMCNPaBHOCTEN Pa3nnYHbIX BUOOB
MT. a.

A.1.2.2 MeTog vcnonb3yloT B npouecce pas3paboTku ansi uccregoBaHusi NOTeHUMaNnbHbIX HEMCNPaBHOCTEN, UX
BYOOB U NPUYMH U ANA onpefeneHns nx KONM4eCTBEHHOro BKNaga B HEroTOBHOCTE uagenwusi. [lepeso HemcnpaeHocTen
MOXHO CTPOWTB ANA NPEACTABNEHNs HE TONBbKO PYHKUMI CUCTEMBI, HO TaKKe M annapaTtHbix cpeacts OBM, nporpaMmmHoro
obecneveHunsi  ux B3aumogencTers. Ecnv yenoBek siBNseTCA 4acTblo CUCTEMBI, YeNOBEYeCcKue OLWNBKM TakKe MOryT BbiThb
BKITIOYEHbI B MeTOg. BeposATHOCTE BO3HUKHOBEHUS MPUYUH Pa3nnyYHbIX BUAOB HEVCMPABHOCTEN ONpeaensioT ¢ NOMOLLBIO
MHXEeHepPHOro aHanuaa, 3aTeM Ux ConocTaBnsoT A4N5 OLEHKM UX BKNaaa B 0BLLYyI0 HeHaaeXXHOCTb U3genusi.

Knio4eBbIMU MOHSATUAMY IepEBa HEUCTPaBHOCTEN ABMAKTCS Nepexoabl, COObITUS U CeHeHNs.

A.1.2.3 lMpenmywecTBamm MeToaa SBNAKOTCH:

- NPMMEHUMOCTb Ha paHHUX 3Tanax pa3paboTku ¢ NocneayoWUM pasBnuTMEM NO Mepe Pa3BUTUSi NPOEKTa;

- maeHTUdMKaUMA 1 cucTemaTnaaums Nornveckux Lenoyek (NyTen) HeMcnpaBHOCTEN OT KOHKPETHOro onpeaeneH-
HOro NoCcNeacTBUA Ha3a K ero rmaeHbIM NpuynHamMm;

- OTHOCWTENbHas NPoCcTOoTa NpeobpasoBaHUs MOrMHECKUX Mogernel B COOTBETCTBYIOWMNE 3HAUEHWUS BEPOATHOCTEN.

A.1.2.4 Tlpn4ymHOM orpaHnYeHns NPUMEHEHNsI METOAA ABMSETCS TO, UTO OH He CNOCOBEH NPaBUNBbHO NPeACTaBNATD
3aBHUCMMOCTb COBLITUI OT BPEMEHMW UIU UX NOCNEeA0BaTENBHOCTU BO BPEMEHMN.

A1.3 AHanu3 gepeBa cobbITUN

A.1.3.1 JepeBo cobbITU paccMaTpyMBaeT YMCO BO3MOXHBLIX NOCNEACTBUI NepBOHAYanbHbLIX U NOCNEAYOWUX
cobbITUI (OTKA30B, NOBPEXAEHWI M Ap.) CUCTEMBI.

A.1.3.2 AHanus gepeBa CoObITWI MCMONb3YIOT, KOTAa BaXHO UCCNeaoBaTh BCe BO3MOXHbIE NyTW NOCNeaoBaTenb-
HbIX COBbITUI, UX OHepeaHOCTb M Hanbonee BeposITHbIE NOCNeACTBUS. BepoATHOCTL BO3HMKHOBEHWS ONpeaeneHHOro NyTu
(nocnepoBaTenbHOCTKM) COBLITUI NpeacTaBnsaeT cobon CyMMy YCNOBHBIX BEPOATHOCTEN BCEX COBLITUI B TAKOM N TH.

A.1.3.3 KnioueBbiMu NOHATUAMM METOAA ABNAIOTCA NEPBOHaYanbHble (MHMUMMpylowme) cobuiTus, nocnegyowme
coBbITUS U NOCNEACTBMS.

AHanun3a gepesa cobbiTuin Hanbonee BLIrOAEH Kak AONONHEHUE K aHanu3y aAepeBa HemcnpaBHocTen. [lepero cobbl-
TUI MOXeT GbiTb 3hhEeKTMBHO 06beAUHEHO C AEPEBOM HeucnpaBHOCTEN. ITO 0O6beguMHEeHUEe Ha3bIBaloT NMPUYUHHO-
cneacTBeHHbIM aHarm3aom.

A.1.3.4 TpenmyliecTBOM MeTOAA ABNAETCA BO3MOXHOCTb OLIEHUTB NocneAcTBusi cobbitusiv obecneumBaTtb yMeHb-
LLIeHUe BEPOSITHOTO HEBNaronpUsATHOro NOCNeACTBUS.

A.1.3.5 TMpuunHon orpaHNYeHNs NPUMEHEHN MeToAa SBNSIeTCH HEOBX0AMMOCTbL NPOSIBNSATL OCTOPOXHOCTL MPU
npaBuIbHON 06paboTKe YCNOBHBIX BEPOATHOCTEN U ONpeaeneHnst He3aBUCMMOCTU COOLITUIA.

A.1.4 AHanus 6nok-cxembl 6€30TKa3HOCTHN

A.1.4.1 Bbnok-cxema 6€30TKa3HOCTU — 3TO rpadhmuyeckoe NpeacTaBneHne NoMYeckon CTPYKTYpbl U3genusi B Buge
OTAENbHbIX COCTaBHbIX YacTeN, NOACUCTEM M/MNN KOMNOHEHTOB. Briok-cxeMbl SIBNSIOTCA OQHMMU U3 NEPBbIX 3a/4a4, pelua-
eMbIX B npouecce pa3pabotku. VX Heo6xoaumo CTpoUTL Kak HacTb aHanuaa TpeboBaHuii M HenpepbIBHO AeTanvM3npoBaTb
Nno Mepe KOHKPETU3aL MM CXEMHOTO NOCTPOEHUSA U3AEenNus.

A.1.4.2 Tpu noctpoeHun BNok-cxem 6e30TKA3HOCTN HEOBXOAMMO OMNpPeAenuTb KPUTEPUU OTKA30B, pasfenuTb
CTPYKTYpY u3genusi Ha PyHKLUMOHaNbHbIE 6NOKN B COOTBETCTBUM C LiensiMmu aHanu3a 6e3otkasHocTn. bnoku moryT npea-
CTaBnsiTb NOACUCTEMBI, KOTOPbIE, B CBOIO OYepeab, MOryT ObiTh pasaeneHsl Ha 6ornee Mernkue COCTaBHbIE YacTU M T. 4.

A.1.4.3 lNpeumyuwectBamu MeToaa ABNAIOTCA:

- MPUCNOCOGNEHHOCTb K BLISBNEHNIO COCTABHBLIX YacTeN, OKa3blBalOWMX OCHOBHOE BNUsiHUE HA 6€30TKa3HOCTb,
aHanu3y n3MeHeHUN KOHCTPYKLMU Y NOUCKY KOMIMPOMUCCOB;

- y4et 6onblIMHCTBA TMNOB KOHMDUTYpaL i CUCTEMBI, B TOM YMCIIe NapannernbHbiX, U36bITOYHbIX, pe3epBHbLIX U arlb-
TePHATUBHbIX PYHKLUMNOHANBHbBIX CXEM;

- B Ccriyyae [ByXypOBHEBOro nogxoga («paborocnocoben — HepaboTocnocobeH») oH obecneunBaeT JOBONbHO
nerkoe npocnexveaHve pyHKUMOHaNbHbIX COCTOAHUIA U NEPEXOAOB;

- MeTOoZ No3BoMsET Nory4aTb KONMYECTBEHHbIE OUEHKU 6€30TKa3HOCTU U TOTOBHOCTY N3AENUI;

- pe3ynbTarhl NPeACTaBNAlT B KOMNAKTHOM BUAE.

A.1.4.4 TlpuumHamm orpaHUHEHNa NPUMEHEHNA METOAA ABNAKOTCA:

- HeobXoQMMOCTb NOCTPOEHUA BEPOATHOCTHON MOgENU paboTocnoCOOHOCTY ANS KXKAOI0 3NIeMEHTa B CXEME;

- HEBO3MOXXHOCTb y4eTa CNOXHbIX BUAOB PEMOHTA 1 cTpaternn o6cnyxmeanus.

A.1.5 MapkoBckui aHanms

A.1.5.1 [laHHbIn MeTOA YHUTLIBAET 3ABUCMMOCTb OTKA30B U BOCCTAHOBNEHUN OTAENbHbLIX KOMIMOHEHTOB, Xapakre-
PU3YIOLUX COCTOsIHUE n3genus. Metog MOXeT OXBaTbIBaTb NOCNEA0BaTENBHO-3aBUCUMbIE OTKa3bl KOMMOHEHTOB U M3Me-
HAOLWMECH MHTEHCUBHOCTU NEPEXOA0B U3-3a Neperpy3ok unu apyrux pakropos. [MoaTomy MapkoBCKUIA aHaNN3 SIBNSIETCS
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METOAOM, OPMEHTUPOBAHHBIM Ha OLIEHKY 6€30TKa3HOCTN n3aenuin ¢ PyHKUNOHANBLHO CNOXHOMN CTPYKTYPOU, CUCTEM U3fe-
TN, CNOXXHOTO PEMOHTA U cTpaTerni o6cnyXxmBaHums.

MeToa ocHoBaH Ha Teopum uenen MapkoBa. O6biMHO B 6€30TKA3HOCTU NPUMEHSIIOT OAHOPOAHYIO BO BPEMEHU
mMogens MapkoBa v npeanonaraioT, 4T0 MHTEHCMBHOCTW NEPexoAoB (OTKa30B U BOCCTAHOBITEHUN) SIBNSIIOTCS NOCTOSIHHbI-
mu. OgHaKko B psige CryyaeB 3a CHeT yBeNUYeHusl MPOCTPaHCTBa COCTOAHUA HE3KCNOHEHLUManbHbIe Nepexoabl MOryT 6biTb
NpuBnuXeHb! NOCNeAoBaTENbHOCTBLIO SKCMOHEHLMANBHBIX NEPEX0A0B.

lMpeacraBneHne noBegeHuUsi cCUCTEMbl NOcpeACcTBOM mogenn Mapkoea TpebyeT onpeaeneHusi BCeX BO3MOXHbIX
COCTOSIHUI CUCTEMbI, NPEANOYTUTENBHO M306paaeMbiX CXEMaTUYECKW B guarpamme COCTOsiHUA U nepexonoB. Kpome
TOro, I0NMXHbI 6bITh ONpegeneHbl MUHTEHCUBHOCTY NEPEX0A0B OT OAHOr0 COCTOAHWA K APYroMy (MHTEHCUBHOCTM OTKA30B U
BOCCTaHOBIIEHUI KOMIMOHEHTOB, UHTEHCMBHOCTU COOBITUIA U T. A.). TUNNYHBIM pe3ynbTaTom npuMeHeHns mogenv Mapko-
Ba SIBIISIETCA BEPOSITHOCTL HAXOXAEHUS U3Aenus B JaHHOM Habope cocToaHni. O6bIYHO 3Ta BEPOSITHOCTL NPEACTaBNSAeT
cobomn 3HavyeHne roTOBHOCTH.

O6nacTb NPMMEHEHUs 3TOro MeToAa COOTBETCTBYET TOM CUMTyaLMm, KOrAa MHTEHCMBHOCTU Nepexofos obycnoene-
Hbl COCTOSIHUEM CUCTEMbI UNWN 3aBUCAT OT Harpy3ku, ypoBHEW BO3AENCTBUWA, CTPYKTYPbl CUCTEMBI (HAanpumep, pesepe),
cTpareruii o6cnyxueaHus unu apyrux akTopos. B yactHoCTH, CTPYKTypa CUCTEMBI (HarpyXeHHBbIN UMW HEHarpy>XeHHbIN
pe3eps, obecneveHune 3UMM) u ctpaterns ob6Cny>XMBaHus NOPOXAAIOT 3aBUCUMOCTU, KOTOPLIE HE MOTYT OblTb OXBaYeHbl
ApYIMMM METOAAMMN.

TunuyHoe NpUMeHeHne MeToa — NPOrHO3MPOBaHUE FTOTOBHOCTU.

A.1.5.2 KnioueBbiMM WIaramm metoaa sBnsioTcs crneayowme:

- onpepaeneHne NpocTpaHCTBa COCTOSIHUIA CUCTEMBbI;

- YCTaHOBIE€HME UHTEHCMBHOCTEN NEPEXOA0B U3 OAHOIO COCTOSIHUS B APYroe;

- onpeaeneHue rpynn COCTOSIHUIA, KOTOPblE OKaH4YMBAIOTCS OTKA30M CUCTEMBI;

- paspaboTka maTemaTuyeckomn mogenu (rpada n MaTpuLibl MHTEHCUBHOCTEN NEPEXOA0B);
peweHue mogenu MapkoBa ¢ NOMOLLI0 M3BECTHBIX DOPMYIT (A TMMOBLIX, OTHOCUTENBHO NPOCTLIX CyYaeB) nnu
C MOMOLLBIO NOAXOAALLENO NAaKeTa KOMMNbIOTEPHbIX NPOrpamm;

- aHanua pe3ynbTaToB.

A.1.5.3 lMpenmyliectBammn metoaa siBMsiOTCA:

- BO3MOXHOCTb NONy4atb rM6Kyi0 BEPOATHOCTHYIO MOAENDb ANS aHann3a NnoBeAeHnsA CUCTEMBI;

- MPUMEHUMOCTB K CNOXHbIM N36bITOYHbLIM KOH(PMIypauusam, CNoXHON cTpartermm o6cnyxnuBaHns, CNoXHeIM Own-
H6OYHBIM HEUCNPABHOCTAM (HEYCTOWYMBLIE HEUCMPABHOCTU, CKPbITbIE HEMCNPABHOCTU, NEPEKOHdUrypaunm), N3MeHsio-
LWMMCs pexxumam paboThl;

- BO3MOXHOCTb l'IOJ'Iy‘-IaTb BEPOATHOCTHbIE peLlueHNs K COCTaBHbIM 4acTsAM, KOTOpbIe MOryT BKINio4YaTtbCHd B Apyrune
mMogenu TMNoB 6NOK-CXeM U iepEBLEB HEUCMPABHOCTEWN;

- TOYHBIN yYeT nocnegoBaTenbHOCTEN CObbITUI B NOpsiAKe NX BO3HUKHOBEHMUS.

A.1.5.4 TpuumHamm orpaHMyeHnsa NPUMEHeHNs MeToza SIBNSAIOTCS:

- ObICTPOE HapacTaHme Yncna COCTOSIHUM C YBENMYEHWEM YNCa KOMIMIOHEHTOB CUCTEMBI, YTO NPUBOAUT K FPOMO3-
OKOCTU BbIYMCIIEHUN;

- NpUMeHeHne Mogenu TpebyeT cneumnanbHON MaTemMaTnyeCKon NOATrOTOBKM;

- MOJenb HyxgaeTcs B NporpaMMHOM obecneveHny;

- nokasarenv 6e30TkasHOCTM TUNa «cpeaHee 3HaveHme» (cpegHsas HapaboTka Ao oTkasa unu cpeaHssa HapaboTka
MeXxy OTkazamu) He MOJy4alTCsl HENOCPEACTBEHHO 13 TUMOBOTIO pelueHus mogenu Mapkoea n TpeGyioT 4ononHNTENbHO-
ro aHanuaa.

A1.6 CetnleTpn

A.1.6.1 Cetu lMeTpu — rpacmyeckun meToa NPeacTaBlNeHnsa u aHannaa CrioXHbIX NOMMYECKMX B3anmMogencTBumn
MEXAYy KOMMOHEHTAMM UMW COBLITUAMU B cUCTEME. TUMNOBbIE CIOXHbBIE B3AaUMOAESNCTBUS, KOTOPbIE BKITIOYEHb! B A3bIK CETEN
MeTpwn, — napannennam, KOHMIUKT, CUHXPOHM3ALMS, B3aVMHOE UCKITIOHYEHUE M OrpaHnYeHune pecypcea.

A.1.6.2 Cratndeckoe COCTOsIHUE MOZENVPYEMON CUCTEMbI NPEACTaBnsoT rpacdom cetu [eTpu, KOTOPbIA COCTONT
13 Tpex NepBoo6pasHbIX 31EMEHTOB:

- MecT (06bI4HO OBarbl), NPeACTaBMAOLWMX COCTOSIHUS, B KOTOPbIX CUCTEMa MOXET ObITb HallaeHa;

- nepexonoB (06bI4YHO NPSMOYFONBHUKK), NPeACTaBNSAOWMX COBLITUA, KOTOPbIE MOTYT U3MEHATE COCTOAHUS Ha eau-
HuLy;

- ayr (u3obpaxkaembix B BUae CTPENoK), CoOeaUHSIIOLLMX MecTa C nepexogamu 1 nepexogbl ¢ Mectamm v npeacTaens-
IOLLUX NTOrMYECKM BO3MOXHbIE CBSI3W MEXY COCTOSIHUAMU U COBLITUSIMMU.

CocTosiHMe nMeeT 3HavYeHne B JaHHOW CuTyauumn B Criyvae, ecnv COOTBETCTBYHOWEE MECTO OTMEYEHO, TO eCTb
COAEPXKMUT NO KpanHen Mepe oanH CUMBOIT, n3obpaxaembivi B BUAE YePHON TOYKU.

A.1.6.3 [QuHamuuyeckoe COCTOsIHME CUCTEMbI NPEACTABRNAT NOCPEACTBOM ABMXEHUS] CUMBOINOB B rpade.

Mepexopn sABNAETCA QOMNYCTUMbIM, €CNN €r0 MeCcTa BXo4a coaepaT Mo kpaHen Mmepe ogavH cumBor. [lonyctumbii
nepexon MOXeT peann3oBaTtbCH, a ero peanumsauus y,D,aJ'IﬂeT OAWH CUMBOI N3 KQXKAO0Io BXogau ,EI,OGaBJ'I AeT OANH CUMBOIN B
Kakgoe MecTo Bbixoga. PacnpegeneHue CMMBONOB MO MeCTaM Ha3biBaeTCsl MapKUPOBKON. Yike ¢ HauyanbHOW MapKUPOBKU
NnPpUMEeHeHns 4onyCTMMoOCTU U NpaBun peann3aunm nepexoaoB BOCNpPON3BOAAT BCE A0oNyCTUMbl€ MapKNpPOBKN, Ha3blBae-
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Mble Habopom gonycTumocTu ceTen MeTpu. Habop gonycTMMOCTH NpeaycmaTprBaeT BCE COCTOSHUSI, KOTOPbIX MOXKET J40C-
TUraTb CUCTEMA M3 HAYaNbHOIO COCTOSHUS.

CranpapTHble cetn MeTpn He numeroT NoHATHA BpemeHn. OgHako B psige cnyvaeB BpeMEeHHOW dakTop yaaeTcsi
HaknaablBaTb Ha CeTb. [1pM NOCTOAHHBIX UHTEHCMBHOCTAX NEPEXoa0B AuHaMuka ceten MeTpu MoxeT ObITb NpoaHanuanpo-
BaHa C NOMOLLbI0 HEMNPEPLIBHbIX BpEMEHHbIX uenen Mapkosa.

A.1.6.4 TpumeHeHne ceTen [eTpn pekomeHayeTcs B TeX cnyqasx, korga Heob6xoaumo y4uTbiBaTb CITOXHbIE FOMv-
Yeckne B3auMogencTBYSA B CTPYKTYpe uagenus.

A.1.6.5 KnioueBbiM aneMeHTOM aHanmaa ceten MNeTpu aBNAeTCA onucaHmne CTPYKTypbl CUCTEMbI U €€ AUHAMUYECKO-
ro noBefAeHusi B TEPMMHAX OCHOBOMOMaraoLwmx sSNemMeHToB. 3T0T MeToa TpebyeT ncnonb3oBaHns crieunansHOro npo-
rpamMmmHoro obecneveHust, BKINOYaoLWwero:

- CTPYKTYPHbIl KQ4YEeCTBEHHbIV aHanus;

- KOMWYECTBEHHbIN aHanm3a (Npu NOCTOAHCTBE MHTEHCUBHOCTEN Nepexoaos B ceTax MeTpu Konu4yecTBEHHbIN aHa-
N3 MoxeT 6bITb BbINOMHEH NyTeM YXCNEHHOIO peLleHns COOTBETCTBYIOLWeN Moaeny MapkoBa, B NPOTUBHOM criyyae moae-
NVpoBaHue ABNSIeTCH eAUHCTBEHHON BO3MOXHOW TEXHUKOW).

A.1.6.6 lpenmywecTBOM MeToAa SIBNSETCS BO3MOXHOCTb NPeACTaBIEHUsI CNOXHbIX B3aUMOAENCTBUI annapar-
HbIX CPeACTB BbIYMCNUTENBHOWM TEXHWKM U/MNK Mogynewn NporpaMmMHoro obecneqeHuns, KOTopble He MOTyT GbiTb onucaHbl
Apyrmmu metogamu.

A.1.6.7 TlpyunHbI OrpaHNYEeHNs NPYMEHEHNsI MeTOA4a aHaNOMM4YHbl MPUYUHAM OrPaAHUYEHUSI NPUMEHEHNS] MapKOB-
CKOro aHanmaa.

A.1.7 AHanwu3 BWOOB M NocneacTBMN OTKa3oB

A.1.7.1 AHanu3 BUOOB 1 NOCNeaCTBUN OTKa30B SIBMSIETCH Ka4eCTBEHHBIM METOAOM aHann3a 6e30TKasHOCTH, KOTO-
pbIvi 0COBEHHO NOAX0ANT ANSA 3YYeHUs OTKa30B MaTeprarnoB, KOMNOHEHTOB U COCTaBHbIX YacTen U BANAHUA NOCNeaCTBUN
TaKMX OTKA30B Ha PYHKLMOHMPOBAHUE U3OEnnn.

VaeHTudmnkaums oTaernbHbIX BUA0B OTKA30B M OLEHKA BIIMAHUA WX NOCNEACTBUN HA CaMbIv BbICOKMIA YPOBEHb CUCTE-
Mbl 3aKaHUMBaIOTCH BO3MOXHOW naeHTUUKaLmen BcexX oTAeNbHbIX BUAOB OTKa30B cuctemol. Metog npeactaenset co6om
aHanua cucTem pasnnYHbIX TEXHOMNOMMIA (3NeKTpuYeckas, MexaHnyeckas, rmgpasnuyeckas, nporpammHoro o6ecneveHus
M T.4.) C NPOCTbIMW (DYHKUMOHATBHBIMU CTPYKTYpamu. PaclumpeHneMm mMetoaa SABNAETCA aHanu3 BMAOB OTKA30B, WX
nocrneacTBUNA U KPUTUUYHOCTK, KOTOPLIN OnpeaensieT KONUYeCcTBO NOCNeACTBMNA OTKA30B B TEPMUHAX BEPOATHOCTEN BO3HUK-
HOBEHWUA N CEPBLE3HOCTU I'IOC.I'IG,CI,CTBVIVI, oueHnBaemMbIX No cneumaanon wKane.

A.1.7.2 MeTog NpuMeHsIOT 0ObIYHO TaM, I4e ypOBEeHb pUcka UMM OMacHOCTU 0OXNAAETCA YXKE Ha paHHMX 3Tanax
paspaboTky. PakTopsbl, KKOTOPLIM MPUMEHVUM AaHHbIN aHaNn3, — HOBasi TEXHOMOIMS, HOBbIE NPOLECChl, HOBbLIE MPOEKTbI
WM M3MEHEeHNs OKpy>KatoLLen cpedbl n ap. MeTog MoxeT NCnonb3oBaThCs MPUMEHUTENBHO K KOMMNOHEHTaM UITM NOACUC-
TeMmam, COCTaBnArwLWMM n3genus, npoueccammnm I'IpOl/I3BO,D,CTBeHHOMy OﬁOpyAOBaHVIIO, aTakKkxe KnporpaMMHomyOGec—
neYeHunto.

A.1.7.3 MeTopg B obliem crny4ae COCTOUT U3 CNeayIoLLVX LaroB:

- yCTaHOBII€HWE TOro, HTO U Kak AOIKeH UCMONHATL Ka)K,quVI KOMMNOHEHT CUCTEMBbI,

- onpegeneHve NoTeHunanbHbIX BUAO0B OTKA30B, UX NPUYUH U MOCNEACTBUM;

- MaeHTMdrKaums pucka, CBA3aHHOIoO C BU4amm OTKa30B M UX NocneaCcTBUSIMK;

- pekomeHaauus 4eCTBUM, HAaNPaBneHHbIX Ha YCTPaHeHUe U yMeHbLUEHWE PUCKa.

A.1.7.4 TpeumywecTBamm meToda ABNSOTCS:

- CUCTeMHasn naeHTMUKaLma B3aMMOCBA3N NOCNEACTBMI OTKa30B 1 UX NPUYNH;

- yCTaHOBII€HUE HavanbHbIX MPU3HaKOB Te€X BUAOB OTKAa30B, KOTOPbIE, BO3MOXHO, 6y,qu KPpUTN4YECKNMUN,

- onpeaeneHue MeponpusATUA N0 CMAMMEHUIO PUCKE;

- BO3MOXHOCTb NPUMEHEHUS NpV NpeaBapuTernbHOM aHanuae HOBbIX UM HeanpoBMPOBAHHBLIX CUCTEM MU NPO-
LLeCCOB.

A.1.7.5 TlprvunHamm orpaHu4eHns NPUMEHEHUS MeTo4a SBNAOTCS:

- HeobxogmmocTb 6onbloro 06beMa MCX0A4HbIX AaHHbIX faxe Ansl OTHOCUTENBHO NPOCTLIX CUCTEM;

- CNTOXHOCTb U HeYNpPaBnAeMoOCTb, €CIN OTCYTCTBYIOT NPAMbIE OTHOLLEHUA MexXay I'IpM‘-IVIHOﬁ ncneacTenem;

- CNOXHOCTb NPUMEHEHUSA A4S BPEMEHHbIX MOCNeA0BaTEeNbHOCTEN, MPOLECCOB BOCCTAHOBMEHWS], YCNOBUIN OKpYXa-
loWen cpepbl, aCnekToB 06CNyXMBaHUsa n T. 4.

A.1.8 UccneposaHme onacHOCTM M yAOOGHOCTH aKCNNyaTaunm

A.1.8.1 MeTtopa npeacraensieT cobol AeTanbHblli NPOLEece, HanpaBneHHbIN Ha peweHne Npobnemsl naeHTUdUKa-
LMK ONacHOCTU U YA0OHOCTU SKCMNIyaTauuv, BeINOMHSIE MbI CNeunanbHOK KoMaHgoW — nepcoHanom. MeTog BkniovaeT B
cebs naeHTMPMKaALNIO BO3MOXHBIX OTKIIOHEHUI OT LENEeBOro NPUMEHEHUs!, IKCNEPTU3Y UX BO3MOXHBIX NMPUYUH U UX
OLIEHKY.

OcHoBOW MeToAa sIBNSeTCsl AeTanM3npoBaHHas 3KCNepTu3a, npeacTaensiowasn cobon ueneHanpaBneHHbI NONCK
OTKNOHEHUN OT Lenen npoekTa. Llenv npoekra — ato xenaemoe unu ykasaHHoe paspaboTymkom noBegeHne nagenus, ero
3N1EMEHTOB M XapaKTepucTuk. Ytobbl 0bnerunTb akCnepTuay, CUCTEMY PasfensiioT Ha YacTh Takum 06pasom, YToObl MOXHO
ObINo onpeaenuTb OTAENBHO Lenb NPoeKTa ANs KXA0N 1YacTu.
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NaeHTMdMKaLMA OTKIOHEHUI OT LieNel NpoeKTa 4OCTUraeTcsi NpoLeccoM onpoca ¢ UCnonb3oBaHuem npegonpeae-
NEHHbIX «CNOBECHbIX MHAEKCOBY, KOTOPbLIE pa3fensitoTcsl Ha OCHOBHbIE W BCMIOMOraTenbHbIe, a UX 3HAaYeHUS NPUBOAAT B
cneumanbHblX Tabnuuax.

A.1.8.2 MeTtopg Gonblue NogxoauT ANs No3gHMX 3TanoB pa3paboTky, ANA 9KCNepTU3b! IKCNNyaTauMoOHHbIX CPEACTB
o6cnyXuBaHums.

3KCnepTuU3y BeIMOMHAT NOA PYKOBOACTBOM 06Y4EHHOrO 1 ONbITHOTO PYKOBOANTENSA, KOTOPbINM AOMKEH rapaHTMpo-
BaTb BCECTOPOHHUI TOrMYECKMIA U aHanUTUYECKMI oXBaT Npobrembl B NPoLECCe NCCreaoBaHus.

JKcrnepTn3y BO3naraioT Ha CneumanucToB pasnuyHbiX HanpaeneHnin, obnagaomx COOTBETCTBY IOWWMN HABLIKAMM
M ONbITOM.

A.1.8.3 lMpenmyliecTBOM MeTOAA FIBMSIETCH MCMNOMNb30BAHNE PA3NMYHbIX HABLIKOB M 3HaHWIM IPynnbl 3KCNEPTOB,
KakabIVi 3 KOTOPbIX AOMKEH BbITb 3HAKOM C Pa3NUYHbIMW acreKTamu UCCNeaoBaHUs CUCTEMBI.

A.1.8.4 TMprynHamm orpaHnYeHnsi NPUMEHEHUA MeToaa ABNAIOTCS:

- W30NMpPOBaHHOE PACCMOTPEHME YacTel CUCTEMbI M UCCreOBaHUE NOCNeACTBUA OTKIOHEHWIN TONBKO KaXa0MN Yac-
TW. MIHOraa cepbesHas onacHOCTb BO3HMKaeT B peadynbTarte B3aumogencTBrs Mexay MHOMMK 4YacTaMK cuctemsl. B aTux
CMy4asix onacHOCTb HYXXHO nccregoBaTh 6onee nogpobHo, ucnonb3yst MeToAbl Tuna gepesa cobbiTui 1 AepeBa Heucnpas-
HOCTEW;

- OTCYTCTBWE rapaHTuii TOro, YTO BCE ONacHOCTU Unn Npobriemsl yao6CcTBa NCNonb3oBaHusi 6yayT naeHTudunumpo-
BaHbl. MHorne cnctemsl o6nagatoT 60NbLMM KONMYECTBOM BHELLHWUX CBA3EN, U OTKITOHEHWE B OHOM U3 HUX MOXET UMeTb
NPV4MHY B APYroM MecTe. AGeKBaTHOE MECTHOE KOPPEKTUpYIoLLee AeCTBUE MOXET OKa3aTbCs HE a4peCOBaHHbIM K peanb-
HOM MpWYMHE, U 3Ta CUTYaUMs B AarnbHENWeM MOXeT MMETb KPUTUYeCKMe NOCINeACTBUS;

- 3aBMCUMMOCTb OT CNOCOBHOCTEN U OMbITa PYKOBOAMUTENS U 3HAHWIA, OMNbITa U B3aWMOAENCTBUA YNEHOB KOMaHAbI.

A1.9 AHanu3 BNMAHWA YenoBe4veckoro paktopa Ha 6€30TKa3HOCTb

A.1.9.1 AHanua BrvsiHUA 4YenoBe4ecKoro hakropa Ha 6e30Tka3HOCTb SBMSETCS COCTABHOM YacTbio (Nnog3anaven)
Honee o6 ero aHannaa 4YenoBe4eckoro haktopa, KoTopbIn NpeacTaBnseT cobon 06 begUHAIWEe Ha3BaHNE ANSA OLEHKN 1
pacnpegernenns OyHKUWIA, 3a4a4 M pecypCoB MeXay NoAbMY 1 MalMHamMu. AHanm3 4yernoBe4veckoro hakropa He ABNseTcen
Hay4YHON OUCUMMITMHON KaK TaKOBOW, CKOpee 3TO AesTeNbHOCTb, KOTOPasi BKITIOYaET NPUMEHEHNe PpasnuyHbIX AUCUUNNVH,
KacaloWwmxcs gaHHow npobnembl, rae nioay v MalliuHbl AOMKHbI HaAEXHO B3aumogencTeoBaTh. K Takum gucunnnuHam
OTHOCATCS NCMXONOruns, OU3NONOrs, COLNONOIUS, MEAULNHA, MHXEHepus n ap.

Crneuunduryeckas Lernb 9Toro aHanuaa cocTomT B TOM, YTOObI OLLEHWUTb (DaKTOPbI, KOTOPbIE MOTYT BO3AEWCTBOBATL HA
YenoBeka (MepcoHan) Npu ero y4actuy B 3kcriyatauum u3genuvin u cuctem nsgenvn.

HapexHoe BbinonHeHne paboThl YeNOBEKOM B PAMKAX CUCTEMbI K4ESIOBEK — MaLLMHA» 3aBUCUT OT MHOMMX ¢hakTo-
pOB. 3TM hakTopbl MOTYT GbiTb BHYTPEHHMMN — (Pr3nYEcKne yeunus, kanudukaums, nobyxaeHme m onbiT, SMOLMOHanNb-
HO€ COCTOSIHME UMM BHEWHUMU — YUCNO 4acoB paboTbl, YCNOBUA OKpyXalowen cpeabl, AencTBUs Habnogartenein u
KOHTPONepoB, NpoLeaypbl U MHTepdenchl annapaTHbIX CPeACTB BbIMMCITMTENBHON TEXHWKU U AP.

A.1.9.2 HauGonee apeKTMBHOE NPMMEHEHUE NEePCrekKTUB HeNOBEe4eCKoro haktopa 06bsCHAETCH €ro akTMBHOM
NPUYacTHOCThLIO KO BCEM CTaaUsIM pa3aBUTUSI CUCTEMBI OT pa3paboTku 4o obyveHuns, akcnnyaraumm n cnmcanms. OH oxearbl-
BaeT AManasoH OT HanBonee NOSHbIX BCECTOPOHHUX PACCMOTPEHWUN CUCTEMBI (BKNIOYAS IKCINITyaTaLMOHHbIA MEHEPKMEHT)
00 B3aUMOAENCTBUS OTAENbHbIX UHAVBUAYYMOB Ha CAMOM HU3KOM 3KCNNyaTauyMoHHOM YPOBHE.

Tio6as 3agaya, BoINOSHsIEMas YeNIOBEKOM, MOXET MoBneYb 3a cobon ero ownbku. MNMocne onpeagenexns 3agad
Kaxxgasi U3 HUX aHanuampyeTcsl B LeNsiX BbIIBNEHNSI M MASHTUDUKALUN BO3MOXHbBIX OLUMOOK B CXOXMX CUTyaumsix. ATOT
MeTopg npeacTasnsiet cobon meToa aHanu3a BUAOB, NOCIeACTBUMA N KPUTUHHOCTW OTKa30B A 3afad, pelaembix Yerno-
BEKOM.

A.1.9.3 KnioueBbIMM 3neMeHTamu, XapakTepu3ylowmMy aHanu3a YenoBeyeckoro dakropa, sBNSTCs cregy-
owue:

- onucaHue nepcoHana, pabouen oOKpyxatoLen cpefibl U BbINONHAEMbIX 3a4av;

- aHanua MHTepencoB CUCTEMbI €HENOBEK — MaLLMHAaY;

- aHanua 3aad, BO3HMKaloLWUX Nnepeg onepaTtopom rnpu BbiNONHEHNN CBOUX PYHKLNIA;

- aHanu3s owunbok, coBepLLaeMbIX ONepaTopoM NpU BbINONTHEHUN CBOUX (DYHKUNN;

OOKYMEHTUPOBaHUE pe3yrnbTaToB.

A.1.9.4 TpenmywecTBOM MeTO1a AIBMSIETCS TO, UTO OH BHOCUT CYLLECTBEHHBIN BKNaA B yA06HOCTL  6e3onacHocTb
NpUMEHEHUs1 U3aenuii. AHannM3 aBapuii 1 HECHACTHbLIX CIyYaeB NOKa3bIBAEeT, YTO HageXHas paboTa yenoBeka siBNsieTcs
KrnoueBbIM hakTopom ans obecneueHns 6€30TKa3HOCTU CUCTEMBI «HEeNOBEK — MalwmHay. Ecnn yenoBeueckne dakTropsl
WrHOPUPYIOTCS, NPOrHO3npoBaHne 6e30TKa3HOCTU CUCTEMbI MOXeT GbITb HECOBEPLUIEHHbBIM.

A.1.9.5 lNMprnunHammn orpaHMyeHNsi NPUMEHEHUSI METOAA SIBNAIOTCA:

- HeobXxoaMMOCTb rNyBOKOro 3HaHUSI XapaKTEPUCTUK YernoBeveckon pabotocnocobHocTy;

- UCMOMNb30BaHWe CyGBHEKTUBHBIX AKCMEPTHLIX OLIEHOK BEPOATHOCTEN OWNBOK YenoBeka npu oTCyTCcTBUN Heobxoam-
MbIX CTaTUCTUYECKUX AAHHbIX.

A1.10 AHann3 ycTON4YMBOCTH K Harpy3kam

A.1.10.1 AHanuayCTOWYMBOCTM K HArpy3Kam 3aKrouaeTcs B onpegeneHnm CnocobHOCTM KOMNOHEHTa UNu naaenust
NPOTUBOCTOSITL NEKTPUHECKUM, MEXAHUYECKMM UMK APYTMM Harpy3kam v BO3AeNCTBUSIM OKpyXalolen cpeabl, KoTopbie
Mornu 66l 6bITL NPUUMHON MX OTKa3a. ATOTaHanNu3 onpegensieT pusanyeckne NocneacTBuUsi BO3AENCTBUN HA KOMMOHEHTHI, @
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TaKkKe MexaHu4eckue unu puanyHeckme cnocobHOCTU KOMMNOHEHTOR BblAepKMBaTb Harpy3ku. COOTHOLWEHUA Harpy3ok u
YCTOMYMBOCTU K HUM onpeaensitoT 6€30TKa3HOCTb KOMMOHEHTOB.

A.1.10.2 AHanua ycTOM4MBOCTU K HArpy3kam Mcrornb3yeTcsi Mpexge BCero npu onpegeneHmn seposTHocTy 6e3oT-
Ka3Hol paboTbl UMW SKBUBANEHTHON MHTEHCMBHOCTU OTKA30B MEeXaHUYeCKMX KOMMOHEHTOB. Ero takke ucnonb3yloT B
hu3uke OTKA30B 415 onpeaeneHnsi BO3MOXHOCTU BO3HVKHOBEHUS ONpeaeneHHbIX BUA0B OTKa30B 13-3a OTAEMNbHbIX MHAW-
BUAYanNbHbIX 4edeKTOB B KOMMOHEHTaXx.

Be30Tka3HOCTb KOMMOHEHTa 3aBUCUT OT CWMbl BO3AENCTBUMIA U YCTOMYMBOCTU K HUM. CNOCOGHOCTb NepeHocUTb
Harpyskv NpeacTaBnsoT CryvaHON BEMYUHOW, a NPYKNaAblBaeMyro Harpyaky — Apyrov crnyyanHon BenvymHoin. Bepo-
SITHOCTHOE CONOCTAaBMEeHUE 3TUX BENUYMH OCYLLECTBISIOT B TaKk HA3blBAEMbIX MOAENSX KHArpy3Kka-npo4YHOCTbY.

A1.10.3 Knto4yeBbIM 3N1€MEHTOM METOAA ABMNAETCA AeTarnbHOE 3HaHNE MaTepranoB U KOHCTPYKLMN KOMIMOHEHTOB, 8
Takxe gpyrux CBOWCTB, HeOBX0AUMBIX AN aAeKBATHOIO MOAENMPOBaHUS OXMAAEMbIX HArpy3oK.

A.1.10.4 TMpenmyLeCcTBOM MeTOAA ABNAETCS TO, YTO OH MOXeT obecneunBaTb TOYHOE NpeacTaBneHne 6e3oTkas-
HOCTW KOMMOHEHTa KakK PyHKLMM BO3MOXHbIX MEXaHM3MOB 0TKa3oB, brnarogaps yemy metog o6ecneunsaeT 6onee peanuc-
TUYHOEe hr3nYecKoe NOHUMaHue NoCcneacTBUN Pa3HOOBpPa3HbIX HArpy3oK.

A.1.10.5 MpuymHamm orpaHnYeHnsi NPUMEHEHNA METOAAa ABMAIOTCA:

- TPOMO34KOCTb MaTeMaTUYeCKoOW CTOPOHbLI NpobriemMbl B Criydae 0g4HOBPEMEHHOIO BO3AENCTBUS MHOTMX Harpy3ok,
1 0cOOeHHO NP B3anMOASNCTBUM UMW KOPPEnsLMM Mexay AByMs nnv 6onee Harpyskamu;

- Heo6XoaMMOCTb NPOeCcCUoHaNbHOro MaTeMaTUYECKOro NporpaMmmMHoro obecneyeHus;

- BO3MOXHOCTb OWMBOYHbIX BbIBOAOB NPY HENPaBUNBHOM NPEeANONoXeHUN O pacnpegeneHmmn ogHow nnv bonee
CrnyYanHbIX BENNYMH,

A1.11 TabnuuacocTofHmn

A.1.11.1 MeTog Tabnuubl COCTOSIHUI, TakKe Ha3blBaeMbI CTPYKTYPHbIM PYHKLUNOHANBbHBIM aHarM3oM, LWMPOKO
pacnpocTpaHeH B HEKOTOPbIX 06MacTsaX, B YACTHOCTU B 3NEKTPOTEXHWKE U SMEKTPOHMKe. MeTo COCTOUT B BbISIBNEHUN U
BKITHOYEHUM B NepeydeHb (Tabnuiy) Bcex BO3MOXHbIX KOMOUHaUM COCTosiHUI (paboTocnocobHbIX M HepaboToCNOCOBHbIX)
pasnuyHbIX KOMMIOHEHTOB, KOTOPbIE COCTABISAT CUCTEMY, U B UCCIeA0BaHN NOCINeACTBUI COCTOSHUMN.

A.1.11.2 TepBble Warn NpMMEHeHNs1 METOAA aHanorMYHbl MeToAy aHanvaa BUAOB 1 NOCneacTBUi 0Tka3oB. Bee
BUAbl OTKA30B KOMMOHEHTOB AOIKHbI ObITb BHECEHbI B CNMCOK. KaX bl KOMNOHEHT XapakTepuayeTcsi paboTocnocobHbIM
COCTOSIHUEM U COCTOSIHMEM OTKa3a. BekTop cocTosiHui onpegenseTcsa koMOUHaLMeEl COCTaBNSAIOWMX COCTOSIHUIA KaXKaoro
KOMIMOHEeHTa, NpeacTaBneHHbIX Uin ero paboTocnocobHbIM COCTOSIHUEM, UK €ro COCTOSIHMEM OTKa3a.

Tabnuuy cocTosHuI paspabaTbiBaloT, aHanu3npysi NOCNEACTBUS BCEX BEKTOPOB COCTOAHUIA. M3yueHune kaxgoro
BEKTOPA COCTOSHUI AOMKHO TaKKe BKIoYaTh B cebsi aHanua 0Tkas3os (MU HEMCNPaABHOCTEN), UTO6bI BbISBUTH BEPOATHbIE
TWMNOBbIE NPUYMHbI OTKa3a.

A.1.11.3 lNpenmylecTBOM MeTOAa ABNAETCA TO, YTO OH NpeanonaraeT u3ydyeHne BCeX BO3MOXHbIX KOMOUHaLMI
B3auUMOAeNCcTBUSA paboTocnocobOHbIX M HepaboToCNOCOBHBIX COCTOSHWUIN KOMIMOHEHTOB, U, TAKMM 00pa3oM, SIBNSAETCH BECb-
Ma apdeKkTUBHbIM. YTOGbI Nony4aTe OTHOCSILLMECS K Aeny KOMOMHauumu coctosiHui, Tabnuua COCTOSIHMIA MOXKET ObITb
coKpallieHa ¢ ToMoLLbte meToaa bynesor anrebpsi.

A.1.11.4 TpuunHOI OrpaHNHeHUs MPUMEHEHNA MeTOAA ABMNAETCH ero TpyaHasi NPUMEHUMOCTb Ansl CIIOXKHbIX CUC-
TeM, Korga Yncro COCTOSHUM CTAaHOBUTCS O4eHb BonbLwmM.

A1.12 CymmunpoBaHne HapaboTok

A.1.12.1 MeToa NPpUMEHSIIOT B 3NeKTPOTEXHUKE U SNEKTPOHUKE ANns pacuyeToB nokasartenen 6e30TkasHoCTU uaae-
nni (COCTaBHbIX YacTen) ¢ pe3epBOM UIN N3BbITOYHOCTHIO.

O6uwee CBOWCTBO U3AENWIN C pe3epBOM COCTOUT B TOM, YTO OYEPEQHOIN OTKa3 arieMeHTa MOXET ObiTb UNK He GbITb
0TKa3oM U3aenusi B LENOM B 3aBUCMMOCTM OT TOTO, UcHepnaH unun Het peseps. [Mpy 3ToM cny4anHyio BENUYMHY, XapakTepu-
3ytoLyto 6€30TKa3HOCTb U3AENUS C pe3epBOM (Hanpumep, HapaboTKy 4O OTKasa UM MeXAy OTKazamMu), MOXXHO NnpeacTa-
BUTb B BUE CYMMbI CIy4aiHOro YnMcna cny4anHelX cnaraemsix. Takoe npeacraBneHne Hanbonee nonHouIM ¥ BMECTE C TEM
Hanbonee NpocTbIM 06pa3oM XapakTepuayeT peseps ntoboro Bmga.

A.1.12.2 MeTtog COCTOUT U3 CNeayoWwmnx 3Tanos:

- npeacTaeneHne HapaboTkM 40 0TKa3a Unv Mexgy 0TkasaMu n3genvsi B BUAe CyMMbl CNyyYanHoOro umcna criyyai-
HbIX CnaraemMbiX;

- BbIMUCIIEHUE CPEaHero 3Ha4YeHus 1 guenepcus HapaboTku A0 0TKasa Unn mexay oTKasamm uagenus rno U3Bec-
THbIM hopMynam ansi CyMMbl Cry4amHOro Yncna cny4anHbiX BENNYWH,;

- BblYMCMEHNE 3Ha4YEHUs kKoahdrLMeHTa Bapuauuu;

- annpokcumauus pacnpegeneHvs HapaboTok A0 OTKasa unu Mexay oTkazamu U3genusi AByxnapameTpuHeckum
pacnpegenennem Beibynna unm skcnoHeHUuaneHelM pacrnpegeneHnem.

A.1.12.3 TpenMywecTBOM MeToda SBNAETCHA TO, YTO MO CBOMM BO3MOXHOCTSIM OH NPEBOCXOOUT BO3MOXHOCTU
MeToga aHanmaa brnok-cxeMbl 6€30TKa3HOCTU, U BMeCTe € TeM siensieTcs 6onee npoctbiM. MeTog npumernm ansa nobbix
BVOB pe3epBa unm nabbITOYHOCTH.

A.1.12.4 Tlpu4nHOW OrpaHNYeHns NPUMEHEHNA MeToAa ABNAETCA HeO6X0AMMOCTbL NPEANOOXEHNS O NOCTOSIHCTBE
pacnpegeneHuii criy4anHblX cnaraembix.

A.1.13 CpaBHuTENbHbIE XapaKTePUCTUKN OCHOBHbIX METO40B NPOrHO3UpoBaHusi 6e30TKa3HOCTU NPUBeAeHbI B Tab-
nue A1,
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Ta6bnuya A.1

Xapakrepucruka metoga
Mpume- | Mpume- Mpume- | Mpuwme-
HUMbIA HUMbIA HUMbIN HUMBIN Tpebye- Motpeb- | loToB-
Mpume- ans ans AT AnA masi Mpua- HOCTb B | HOCTbL
MeTton HUMBIV a3pa- KomBu- | 33BYCH- | pacnpe- | o- | HaHHOCTb
ans pasp g MbIX | genexus A " nporpam- | nporpam-
o BoTKN Hauuun TOBKa MHOM MHOro
CNOXHOWN nocneno- | tpebo- obwHocTL
HOBbIX Hewuc- . | cneuwna- obecne- | obecne-
CUCTEMBbI BUIOR NDABHOC- BaTenb- BaHUU metona
A 5 p: ! I Ge3oT- NUCTOB YyeHum yeHus
uwigenuu T™™n -
CcOBbITUA | KA3HOCTU
MporHoavpoBaHne WH- Het Ha Het Het Oa Hus. Boic. Cp. Beic.
TEHCUMBHOCTU OTKa30B
AHanus pepeBa Hemc- Oa Da Oa Het Oa Cp. Beic. Cp. Beic.
npaBHOCTEN
AHanus pepeBa coObl- HP HP HP Ha HP Boic. Cp. Cp. Cp.
™I
Ananus 6rOoK-CXeMbl HP HP Ha Het Oa Hus. Cp. Cp. Cp.
6e30TKaszHOCTU
MapkoBckuii aHanma Ha Da Na Na Na Bebic. Cp. Bbic. Cp.
Cetu MeTtpm Na Ha Oa Na Oa Bebic. Hus. Beic. Hua.
AHanu3 npuyvH 1 no- HP HP Het Het HP Hus. Buic. Hus. Beic.
crneacTBui OTKa30B
WcecneposaHne — onac- Oa Da Het Het Het Hua, Cp. Hua. Cp.
HOCTU M yaoBHOCTU 3KCNNy-
aTaumm
AHanua BnusiHWs Yeno- Oa Oa Ha Ha Het Buic. Bbic. Cp. Cp.
BEYECKOro <haktopa Ha
6e30TKa3HOCTb
AHanma ycTon4nBocTU K — — — — HeTt Beic. Cp. Bebic. Cp.
Harpyskam
Tabnuua cocToAHUM Het Oa Ha Het Da Beblic. Cp. Bbic. Hua.
CymmupoBaHne Hapa- Oa Oa Ha Oa Oa Cp. — Cp. Cp.
60oTOK
MpuHATbIE coKpalLeHUsi 1 0603Ha4eHNs;
Bbic. — Bbicokasi; Hu3. — Huskas; Cp. — cpeaHsisi.
[a — meToa npymeHum ansi 4aHHOW XapaKTepUCTUKM.
HeT — meToa HenpMMeHum Ans 4aHHON XapaKTEPUCTUKM.
HP — He pekomeHayeTcs Kak TUNOBOW MEeToA, HO MOXET UCMOMNb30BaTbCA ANs MPOCTbIX CUCTEM UM COBMECTHO C
ApYrivMMK meTofamm.
«—» — HeT gaHHbIX O NPMMEHEHUN 3TOro MeToaa.

A.2 BcnomoraTtenbHble MeToAbl aHann3a 6e30TKa3HOCTH

A.21 AHanus napasvTHbIX Lenen (CBA3en)

A.2.1.1 AHanua napasuTHbIX Lenen npeactaBnaeT coboi KOMMNbIOTEPU3NPOBaHHBIN NOAX0A ANsi OTbICKaHUS napa-
3UTHbIX LENei, KoTopble onpeaensioTcsa Kak CKPbIThle NOCNeg0BaTeNIbHOCTU COBLITHI (JOPOXKKM), NPUBOASLLME K BbINOMNHE-
HUIO HEeXenaTtellbHbIX WNKU HEe3annaHMPOBaHHbLIX (PYHKUMIA unu Gnokvpyowme BoinonHeHne Tpebyembix yHKUMRA.
[opoxka MOXeT COCTOATb U3 NPOBOAOB, COCTABHbIX YacTel, UHTEPMENCOB NPOrpamMmmMHOro obecrneqeHnsi  UCTOYHUKOB
SHeprum.

A.2.1.2 AHanus napasuTHbIX Lenen NCnosnb3yeTcs Npy aHanvae HeaannaHMpoBaHHbIX PEXMMOB PaboTbl B KOCMU-
YECKMX CUCTEeMax, aTOMHON SHepreTuke 1 apyrmx obnacrsx.

A.2.1.3 MeToa coCTOMT M3 cnegyowmx STanos:

- 3KCrepTmaa uenen;

- MOWUCK HenpeaycMOTPEHHbIX JOPOXKEK.

A.2.1.4 TpenmMyLecTBOM MeToaa ABNAETCH TO, YTO OH YMEHbLUAeT OLWNOKM pa3paboTkn n yenoBeveckue ownbkmn B
cucTeme.
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A.2.1.5 TpnumHamum orpaHnyeHus NPMMEHEeHUs1 MeToaa sIBNAITCA:

- NoTpebGHOCTB B BbICOKOKBANUMULUPOBaAHHbIX Creumnanumerax;

- NOTPeBGHOCTb B MaclUTaBGHbIX KOMIMBIOTEPHBIX CUCTEMAX U NPOrpaMMHOM oBecrneveHun.

A.2.2 AHanwus Hamxyguwero cnyvas

A.2.2.1 AHanua HanxygLlero criydyas — 370 NoAxo[, OCHOBaHHLIN Ha oNpedeneHumn 1 NogTBEPKASHNU, MOXET nu
paboToCnocoGHOCTE CUCTEMBI TAK UMM MHAYE HAPYLLATBLCS B NpeAenax TEXHNYECKUX YCIIOBUI NPY BCEX BO3MOXHbIX KOMOU-
HaUWsIX 3agaHHbIX NpeaenbHbIX 3Ha4YeHWIN ee napaMeTpoB.

A.2.2.2 B obuwem cnyvae MeTo UCMornb3yoT A4Sl CUCTEM, COCTOSILLMX N3 HECKOIIBKUX KOMIMOHEHTOB.

A.2.2.3 MeTog cOCTOMT 13 CNeayoWwmX STanos:

- naeHTMdmrKaLnsa CUCTEMbI U €€ KOMIMOHEHTOB;

- naeHTdmrKaLusa MaTeMaTUYeCKON UIn NOrm4eckon pyHKLMKM, XapakTepuaytoLuen paboTocnocobHOCTb CUCTEMBI;

- naeHTMdurKaLus NpeaenoB N3MEHEHNs NapamMmeTpoB CUCTEMBI;

- aHanus xapakTepucTuk paboTocnocoGHOCTU CUCTEMBI Arsi BCEX KOMOUHaUMI 3a4aHHbIX NpeaenoB N3mMeHeHus
napameTpoB;

- CpaBHeHMWe pe3ynbTaToB C AaHHbIMU TEXHUYECKUX YCITOBWN;

- paspaboTka pekoMeHAaunn Ans 4opaboTku KOHMrypaumm cMcTemb;

- MPOBEPKa BbINONHEHWUsI pEKOMEHAALNIA.

A.2.2.4 TpenmyuwecTtBamm meToda SABMsSIOTCS:

- YBEPEHHOCTb B TOM, YTO CUCTeMa UMeET BbICOKYIO HaIeXXHOCTb Npy Apeide COCTaBNAIOWMX NapaMeTpoB U Xapak-
TEPUCTHK;

- He TpebyeT cnoxHom matemaTtnyeckon obpaboTku;

- aHanuTU4eckue pesyrbTaTbl YHACTO OKa3bIBaAKOTCH TOYHBIMMU.

A.2.2.5 TlpuynHON orpaHMYeHns NPUMEHEHNs1 MeToa SIBIsieTCs HeOOXOAUMOCTL 3HAaHMI MaTEMaTUYECKUX U ITOTN-
YECKMX CBSA3eN Mexay napameTpamm, KOTopble MOTryT 6biTb BECbMa CIOXHbIMMU.

A.2.3 UmnTtaumoHHOe mogenupoBaHue

A.2.3.1 NmuTaunoHHoe mopenupoBaHue npeacTaBnsetT cobol HAbOp CTaTUCTUUECKUX MOAXOAOB, KOTOpLle
MCMONb3YT ANs Toro, YTobbl NoATBEPXAaTL U onpeaensiTb, AEWCTBUTENBHO NN PaboTocnocobHOCTE CUCTEMBI MOXET
HapyLlwaTbCsi NpY BCeX KOMOMHAUMAX 3aAaHHbIX M3MEHEHWUI NapamMeTpoB U3genusa B npegenax TeXHUYEeCKUX yCroBUMA.
MIMUTaUMoHHOE MoaenvMpoBaHue nogpasaensieTcsl Ha MeToa MomeHToB u MetTog MoHTe-Kapno.

MepBeili MeToa 6asanpyeTcst HA NMMHEVHOM NpUGNVKEeHUU pyHKUMM NapameTpoe, onpeaernsiiowmx pabotocnocob-
HOCTb U3aenusi psaom Tennopa oTHOCUTENBHO HOMUHATNBHBIX 3HAYEHWHA.

BTopol MeToZ OCHOBAH Ha CTOXacTUYECKOM MOAENWPOBaHUM CNyYanHbIX peann3auuin 3HaveHun napameTtpa ua
3afaHHbIX pacnpeaeneHui.

A.2.3.2 muTaunmoHHOE MOAENMPOBaHNE 4acTO UCNONBL3YIOT COBMECTHO C METOAOM Hanxyawero cnyyas. Moaenu-
poBaHre MoHTe-Kapno BLINONHAIOT C NOMOLLBIO COOTBETCTBYIOWMX KOMNBIOTEPHBIX MPOrPaMMm.

A.2.3.3 NmuTaunmoHHoe MogennpoBaHue COCTOUT U3 CneayiowWwmx Waros:

a) o6wue warn o6onx MeToaoB:

- naeHTUMKaAUMA CUCTEMBI U €€ KOMMOHEHTOB;

- naeHTndurKauma GyHKUMN, XapakTepusylowmx paboTocnoco6HOCTL CMCTEMBI;

- naeHTMdMKaLMA NpeaenoB U3MEHEHNA NapameTpoB CUCTEMBI;

6) mMeToO MOMEHTOB:

- YCTaHOBMeHUe NMHENHOro NpubnuxeHnn dyHKUMKM, XapakTepu3ayiolen paboTocnocobHOCTL U3genus psiaom
Telinopa;

- naeHTUdMKaUUA HOMUHANBHBIX 3HAYEHUIA U OTKINOHEHUI NPOEKTUPYEMbIX TapaMeTpoB;

- MAEHTUDUKALNUA HOMUHANBHBIX 3HAYEHWI U OTKNOHEHWIN paBoTOCNOCOBHOCTH, BEIMUCNEHHBIX NO NPOEKTUPYEMBIM
napameTtpam;

B) mopenvposaHue MoHte-Kapno:

- ngeHTUdMKaLus pacnpeaeneHns BEpoATHOCTU AN KaXAoro napaMmeTpa usgenus;

- reHepauus cry4anHbIX 3HAYEHWN NAPaMETPOB C MOMOLLLIO KOMIbIOTEPHOW NPOrPamMmbi;

- naeHTUdUKaLUA pe3ynbTaToB MOAENUPOBAHUA: pacnpeaeneHns BEPOSTHOCTH, CPEAHEr0O 3HAYEHUS U Mcnepcnm
paboToCNOCOBHOCTU CUCTEMBI;

r) o6wwe warv o6oMx METOAOB:

- NpOBepKa pe3yrbTaToB C AaHHBIMW TEXHUYECKNX YCNOBUN;

- paspaboTka pekoMeHgauumn ans gopaboTku KOHUIypauum CUCTEMBI;

- NpOBepKa BbINOMHEHWUsSI PEKOMEHJauui;

- OOKYMEHTVMPOBaHWE MOMNy4YeHHbIX pe3ynbTaToB.

A.2.3.4 Tpeumywectea

a) MeTod MOMEHTOB:

- pa3paboTumk MoXeT ObITb YBEPEH, YTO CUCTEMA MMEET YCTAHOBIEHHYIO HAAEXHOCTb NpK Apende XxapakTepucTuk
KOMIMOHEHTOB;

- aHanuTudeckue pesynbTaTbl obecnevnBaoT 6ornee TOYHYIO MHTEPBarnbHYIO OLEHKY MO CPaBHEHUIO C METOAOM
HauxyaLwero crnyvasi;
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6) mogenuposaHve MoHTe-Kapno:

- pa3paboTyuk MOXeT GbiTb YBEPEH, UTO CUCTEMA UMEET YCTAHOBITEHHYIO HAAEXHOCTL NMPU Apelide XapakTepUCTuK
KOMIMOHEHTOB;

- meTogd yaobeH Ans KOMMNbIOTEPU3NPOBaHHOM 06paboTky;

- MOXHO MOAenupoBaThk NMobble pacnpeaeneHnsi BEposiTHOCTEN;

- Mogenvpyemble pe3ynbTarbl 06bIYHO SBMASIOTCA BNM3KMMK K ONTUMAIbHLIM pe3dynbTaTam;

- He TpebyloTcs CnoXHble MaTeMaTUYeckue MeToabl 06paboTKM.

A.2.3.5 TprumHbI orpaHnYeHns NPUMEHEHUSsI

a) MeTod MOMEHTOB:

- TpebyloTCs MaTemMaTUuecKkue Modeny, gonyckarwiwme augpdepeHunpoBaHme (pasnoxeHue B psia);

- AnfA nony4YeHns 060CHOBaHHbIX aHANUTUYECKMX Pe3yNbTaTOB AOMXKHbI ObiTh YUYTEHbI BCE KOMMOHEHTbI U34enus;

- HeobXxoAMMOo NPUMEHSITb CIOXHbIE MaTemaTuyeckue MeToabl 06paboTku;

6) mogenuposaHne MonTe-Kapno:

- TpebyloTcs matematu4eckmue Mogenu ans MoaenMpoBaHusi;

- Anf nonyYeHns 060CHOBaHHbIX aHANUTUYECKMX Pe3yNbTaTOB AOMKHbI GbiTh YUTEHbI BCE KOMMOHEHTbI N3Aenus;

- Heobxoanmo MogdenupoBaTh GoNbLIOE KONMYECTBO peanuaaumnii paboTel CUCTEMDI.
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