OKC 13.110
I'pynna T58

K 'OCT P 51901.5—2005 (MBK 60300—3—1:2003) MeHeaKMeHT pHCKa.
PykoBoacTBO M0 MPAMEHEHUI0 METOJ0B AHAJIN3A HAJEKHOCTH

B kakom MecTe Haneuartano JIOJIKHO OBITh

C. II. Ipenucno- 4 BBEIIEH BITEPBbIE 5 BBEJIEH BITEPBbIE

BUEC

(UYC Ne 8 2006 1.)



I'OCT P 51901.5-2005

I'pynma T58

HAIIMOHAJIbHBIN CTAHIAPT POCCUIMCKOM ®EJIEPALIMA
MeHexKMEeHT puckKa
PYKOBO/JICTBO I10 IPUMEHEHHIO METOJIOB AHAJIU3A HAJIEXKHOCTH

Risk management.
Guide for application of analysis techniques for dependability

OKC 13.110
OKCTY 0027
Hara BBenenus 2006-02-01

IpeauciaoBue

Ienn n npununse! crangaprusanuu B Poccuiickoit denepanun ycranosneHsl dOenepaabHbIM 3aKOHOM OT
27 nexabps 2002 roga N 184-®3 "O TexHHUECKOM PEryIHpOBaHHUN", a MIPaBIJIA IPUMEHCHNS HAI[HOHAIBHBIX
crannaptoB Poccuiickoit @enepanuu - TOCT P 1.0-2004 "Cranpaptuzanus B Poccuiickoit denepanuu.
OCHOBHBIE TTOJIOKEHHS"



CaejieHus o crangapre

1 TIOATOTOBJIEH OTKpBITBIM aKIHOHEPHBIM oOmecTBoM "HaydHo-mCCleoBaTeNbCKUM LEHTP
KOHTPOJIS U AMArHOCTUKU TexHudeckux cuctem" (OAO HUIL KJI) Ha ocHOBE COOCTBEHHOTO ayTEHTHYHOI'O
nepeBo/ia CTaHAapTa, yKa3aHHOTO B ITyHKTE 4

2 BHECEH VmupasnenueMm pa3BuTws, HHOOPMAIIMOHHOTO oOecredeHns u akkpeaurannn denepansHOTO
areHTCTBA 110 TEXHUYECKOMY PEryJIMPOBAaHUIO U METPOJIOTUN

3 YTBEPX/JIEH 1 BBEJIEH B I[EﬁCTBHE IIpukazom @PenepanbHOro areHTCTBAa MO TEXHUYECKOMY
peryaupoBanuto 1 MeTposoruu ot 30 centsops 2005 roga N 236-ct

4 Hacrosimumit ctaHnapt sBisieTcss MOIM(DUIMPOBAHHBIM [0 OTHOIICHUIO K MEXIYHapOJHOMY CTaHAAPTY
M3BK 60300-3-1:2003 "Ymnpasnenue HaaexxHocTblo. Yacth 3-1. PykoBojcTBO mo mpuMeHeHHr0. MeToibl
aHanm3a HajexHocTH. PykoBogcrBo no meromonmorun” (IEC 60300-3-1:2003 "Dependability management -
Part 3-1: Application guide - Analysis techniques for dependability - Guide on methodology") mytem
BHECCHHMSI TEXHMYECKHX OTKJIOHEHHH, OOBSCHEHHE KOTOPBIX IIPHBEICHO B pasjene "Beenenue"
HACTOSLIEMY CTaHIapTY.

HamMmeHOoBaHME HACTOSIIETO CTaHIapTa HM3MEHEHO OTHOCHTENBHO HAMMEHOBAHUS  YKa3aHHOTO
MEXIYHApOIHOTO CTaHaapTa ajs npuseaenus B cootBerctBue ¢ [OCT 1.5-2004 (moxpasnen 3.5).

W3MeHeHus, BBEICHHbIE B HACTOSAINMN CTaHJAPT IO OTHOLICHUIO K MEXIYHapOJHOMY CTaHIApTy,
00yCII0BICHBI HEOOXOJUMOCTBIO HanOOIIEe MOJHOTO JJOCTHKEHUS 1IeNei HallMOHAIbHOH CTaHJapTH3aUN

4 BBEJIEH BIIEPBBIE

Hupopmayusa 06 usmeneHusx K HaAcmoswemy Cmanoapmy HYOIUKYemcs 8 edcec00HO U30a8aemom
ungopmayuonnom ykazamene "Hayuonanvuvie cmandapmol”, a mexcm usMeHeHUll U NONPABOK - 6
edlcemMecauno  uU30agaemulx ungopmayuonnvix ykazamensax "Hayuomanvnvie cmanoapmul”. B cnyuae
nepecmompa (3amenvt) Ui OMMEHbl HACOAWE20 CMAHOApMA coomeemcmeyoujee ygeoomuenue 6ydem
ONyONUKOBAHO 8 edceMecAUHO u3dasaemom ungopmayuonnom ykasamene "Hayuonanvhvie cmandapmor”.
Coomeemcmeyowas uH@Gopmayus, y8eOOMIeHUe U MEKCMbl PA3MEWarmcss maKdice 8 UHPOPMAYUOHHOU
cucmeme 00We20 NOIL30BAHUS - HA OPUYUATILHOM Calime HAYUOHAIbHO20 opeana Poccutickoii @edepayuu no
cmanoapmusayuu 8 cemu Humepnem



BBenenue

Hacrosmuii craHmapT BXOJHUT B TPYNITy CTaHAAPTOB II0 aHATH3Yy U OLeHKe puckos u pomnonaser 'OCT P
51901-2002 "VYmnpaBieHue HaJISKHOCTbIO. AHAJINW3 pUCKAa TEXHOJNOrmueckux cucreM". B cranmapre
NIPUBEJICHO ONMCAHUE METOJIOB aHANINW3a HAIEKHOCTH, KOTOPHIE MOTYT HCIIONB30BATHCSA IS ONpPEIeTCHUS
OLIEHOK BEPOSITHOCTHBIX XapaKTEPUCTUK PUCKA.

MGTOHBI aHajJIn3a HAACXKHOCTH, OIMCAHHBIC B HACTOAIICM CTaHHapTC, MOFyT 6I>ITI> HCIIOJIB30BAHbI IJIA
l'lpOFH03l/lp0BaHl/l$I, HUCCIICAOBAHUSA U ynyqu_le}mﬂ HaACXKHOCTH, pa6OTOCHOCO6HOCTI/I u pCMOHTOle/lFO,[[HOCTI/I
o0BeKTa.

DTH HccaeaoBaHUs MNOPOBOIAT Ha CTAAWAX KOHLCHIMUHU W ONPCACICHUA, IMPOCKTUPOBAHUA, paspa60T1<I/I,
OKCITyaTallii U TECXHUYCCKOT'O O6CJ'Iy)KI/IBaHI/ISI Ha Pa3JIUYHBIX YPOBHAX CUCTEMBI U B YCIIOBUAX pa3H0171
ACTaJI3alliu IIPOCKTA. MeTobl MOTYT OBITH HCITOJIb30BaHBI JJIsL COIIOCTABJICHUS PE3YJIbTATOB aHaJiu3a C
YCTaHOBJICHHBIMHU Tpe60BaHI/I$[MI/I.

Mertobl MOT'YyT OBITh  HCITOJIb30BAHBI MNPOCKTHBIMH  OpraHU3alluiAMU, CJ'Iy)K6aMI/I MaTcpruaJIbHO-
TEXHUYECKOr0 O0O€eCIeueHruss U TEXHHUYECKOIO O6CHy)KI/IBaHI/I$I JJIs1 OLCHKHW 4YaCTOThbI 3aMCHBI COCTAaBHBIX
yacTten u IJIaHUPOBAHUA TEXHUYCCKOI'O 06CJ'Iy)KI/IBaHI/Iﬂ. Chv7t OLICHKHU YacCTO ONPCACIIAIOT I'NIaBHBIC 3JICMCHTBI
CTOMMOCTH JXHU3HCHHOTO HHKJIA IIPOAYKIUU W JOJKHBI OBITH HCITOJIB30BAHEI IprU OICHKE CTOUMOCTH
JKM3HCHHOTI'O IMKJIa U B CPABHUTCJIBHBIX HUCCIICAJOBAHUAX.

Jns momydeHHs MOCTOBEPHBIX PE3yNbTATOB B IIPOIECCE aHANMM3a JOJDKHBI OBITH PAacCMOTPEHBI BCE
BO3MOJKHBIE BO3JEHCTBHA Ha HAIEKHOCTb CHUCTEMBI CO CTOPOHBI: alMapaTHBIX CPEJICTB, IMPOrPaMMHOIO
o0ecreueHus, 9eI0BeIeCKOro (pakTopa ¥ OPraHN3alMOHHBIX ACHCTBHH.

B oTnmume oT mprMEHsIeMOro MeXIyHapOIHOTO CTaHIapTa B HACTOSAIINI CTaHAAPT HE BKIIOYEHBI CCHIIKH
Ha MOK 60050 (191):1990 "MexnyHapoaHbIid 31eKTpoTexHHYecKuil cioBaps. ['maBa 191. HanexxHocTs 1
KauecTBO OOCIY)XMBaHMA", KOTOPBIH HELEIeco00pa3sHO NPHMEHATh B HAIUMOHAILHOM CTaHIApTE H3-3a
OTCYTCTBUSI IIPHHATHIX TAPMOHU3NPOBAHHBIX HAI[MOHAIBHBIX CTAHAAPTOB. B COOTBETCTBHHM C 3THM HU3MEHEHO
cozepxanue paszena 2. Kpome Toro, conepkanue craHpapra JOINOJIHEHO npuiioxkeHueM C, coneprkamnm
MOSICHEHHS TIPIMEHSIEMBIX B TEKCTE aHTIIMHCKUX COKPAIICHHH.



1 ObsacTh NpUMEHeHust

Hacrosmuil cTanmapT coaep>KUT KpaTKuii 0030p 4acTO MCHONB3yEMBIX METOJOB aHAJM3a HAJECKHOCTH. B
CTaHJapTe NMPHUBEAEHBI OMUCAHHU OCHOBHBIX METO/OB M YKa3aHbl X MPEUMYILECTBA U HEIOCTATKH, BXOIHbIE
JIaHHBIE U IpyTU€ YCIOBUS UCTIOJIb30BaHUS.

Hacrosmmuit craHmapT sBisfeTcs BBEACHHEM B METONOJOTHIO aHAIM3a HAASKHOCTH M COJECPXKUT
HEeoOX0AUMYT0 HH(OPMAIIUIO ISl BEIOOpA METOAA.

2 HopMaTuBHbBIE CCHLIKH
Hacrosmuii cTaHIapT COIEpIKUT CChUIKH Ha CIESIYIOIINE CTaHAAPTHI:

I'OCT 27.310-1995 HanexHOCTh B TE€XHHMKE. AHaiW3 BUJIOB, IMOCIEACTBUA W KPUTHYHOCTH OTKA30B.
OCHOBHBIE TIOJIOKEHHS

I'OCT P CO 9000-2001 Cucremsl MeHepKMeHTa KauecTBa. OCHOBHBIC MOJIOKEHUS U CIIOBAPh

I'OCT P 51901.11-2005 (MBK 61882:2001) MenemkmeHT pucka. HMccienoBaHue ONAcHOCTH U
paboTocmiocobHOCTH. [TpHKIIagHOE PYKOBOACTBO

IF'OCT P 51901.14-2005 (M3K 61078:1991) MenemxmeHT pucka. MeTon CTPYKTYpHOH CXEMBI
HaJIeKHOCTH

T'OCT P 51901.15-2005 (MOK 61165:1995) MenemxmenT pucka. [IpumeHeHNEe MapKOBCKIX METO/IOB

[Ipumeuyanne - Ilpm TONB30BaHWM HACTOSAIIMM CTaHAAPTOM IIEJIECOOOPA3HO TIPOBEPHUTH JACHCTBHE
CCBUIOYHBIX CTaHAAPTOB B MH()OPMAIIMOHHON CHUCTeME OOIEero MONB30BAHUS - HA OQHIUAIBHOM CalTe
HalMoHabHOTO opranHa Poccuiickoit dexnepanyy 1o craHgapTH3alMu B ceTH VIHTEpHET WM 110 €XErogHo
n3gaBacMoMy HH(OPMAIMOHHOMY YyKa3arento "HarmonanbHble cTaHTapThl', KOTOPBIA OMyOIMKOBAaH IIO
COCTOSHMIO Ha 1 sIHBaps TEKyLIEro roja, ¥ 110 COOTBETCTBYIOLIMM €XEMECSYHO H3JaBACMbIM
MH(OPMAIIMOHHEIM YKa3aTellsiM, OIyOJINKOBaHHBIM B TEKyIIeM romy. ECIM CCBUIOUHEBIN CTaHAApT 3aMEHEH
(M3MEHeH), TO INpU TONb30BAHMM HACTOSIIMM CTaHIAPTOM, CIEIYEeT pPYKOBOJCTBOBATHCS 3aMEHEHHBIM
(M3MEHEeHHBIM) cTaHIapTOM. Eciy cchlIOuHBINH CTaHAApT OTMEHEH 0e3 3aMEHbI, TO IOJO0XKCHHE, B KOTOPOM
JIaHa CCBUIKA Ha HETO, IPHMEHSETCS B YacTH, HE 3aTPAruBaIONIEeH 3Ty CCHUIKY.

3 TepMuHBI 1 onpeeIeHust

B Hacrosiem cTaHaapTe MPUMEHEHBI CIICAYIOIINE TEPMUHBI C COOTBETCTBYIONIMMHU OIPEICICHUAMHU:

3.1 »aaemeHT, 00bekT (item, entity): Jlio6as uyacTh, KOMIIOHEHT, YCTPOHCTBO, TOJACUCTEMA,
(OYyHKIIMOHATBHBIA MOJIyJb, OOOpPYIOBaHWE WM CHCTeMa, KOTOpas MOXET OBITh paccCMOTpeHa Kak

CaMOCTOATCIIbHAsA CAUMHUIA

IIpumedanne - DIEMEHT MOXET IPEICTaBIATh CO00H ammapaTHOE CPelCTBO, MPOrpaMMHOE O0eCIeUeHUE
WK ¥ TO U JIPYTO€ U MOJKET, B OTACNIBHBIX CIIYYasx, BKJIIOYATh JTIOACH.

3.2 cucrema (system): COBOKYITHOCTh B3aUMOCBSI3aHHBIX U B3aMMOACHCTBYIOIINX DJIEMEHTOB.
[TOCT P 1ICO 9000-2001]




IIpumeuanus

1 C TOYKM 3peHHs] HAJISKHOCTH CUCTEMA JIOJDKHA UMETh:

a) OIIpEe/IeNICHHYTO I1eTIb, BRIPAKCHHYIO B BUIE TPeOOBaHMI K (DYHKITHOHHPOBAHHUIO CHCTEMBI;
b) 3a7aHHBIC YCIIOBHS SKCILTyaTallHH.

2 Cucrema UMeeT HepapXuveckyro CTpyKTypy.

3.3 koMnoHeHT (component): DJIEMEHT, PacCMAaTPUBAEMbIil HA CaMOM HHU3KOM HEPapXHYECKOM YPOBHE
IIPU aHAJIM3€ CHCTEMBI.

3.4 pacnpenenenne (allocation): Ilpouenypa, npuMeHseMas INpH HPOCSKTHPOBAHUM 3JEMEHTA H
HalnpaBJIeHHas Ha paclpelesicHie TpeOOBaHMH KadyecTBa 3JIEMEHTA IO €ro KOMIIOHCHTaM B COOTBETCTBHH C
3aJJaHHBIM KPUTECPHUEM.

3.5 orkas3 (failure): Ilpexpamenue ciocoOHOCTH 3I€MEHTA UCTIONHATH TPeOyeMyIo (QYHKIHIO.

IIpumeuanus

1 ITocne oTka3a 3M€MEHT CTAHOBUTCS HEUCIIPABHBIM.

2 Otka3 sBIsieTCs] COOBITHEM B OTIIMYHE OT HEHCIPABHOCTH, KOTOPAs SIBISICTCSI COCTOSHUCM.

3.6 HeucnpaBHocTh (fault): CocrosHue sjeMeHTa, XapaKTepU3yIOIleecss HECIOCOOHOCTHIO HCIONHSTH
TpeOyeMyro (YHKIHIO, WCKIOYas MEepHOX TEXHHYECKOTO OOCTy)XHMBaHHS, PEMOHTAa WIHM JPYTHX

3arIaHUPOBAHHBIX JIEHCTBUM, a TaKXkKe U3-3a HEJOCTATKa BHEIIHUX PECYPCOB.

IIpumeuanue - HencnpaBHOCTb 4acTo ABIAECTCSA PE3YJIbTATOM OTKA3a HJIEMEHTA, HO MOXKET CyILECTBOBATh U
6e3 mpeIIecTBYOLIEro 0TKa3a.

4 OcHOBHBbIE NPOLEAYPHI AHAJIN32 HAAEKHOCTH

4.1 O6mas npoueaypa
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Pucynok 1 - Obuias npouenypa aHajau3a HaAeKHOCTU

OO6mias mporeaypa aHaiu3a HaJIe)KHOCTH MPECTaBIeHa Ha PUCYHKE | M COCTOMT M3 CIEAYIOMINX 3a7ad B
MOPsIIKE UX IPUMEHEHUS:

a) OnpeeneHre CUCTEMBI

OmnpeneneHue HUCCICAyeMOW CHCTEMBI, PSKMMOB U YCIOBHI ee¢ pa0OThl, (YHKIMOHAIBHBIX CBS3CH,
BKJIFoYas mHTep(eiicel wim mporecchl. OOBIYHO pe3yJbTaThl ONPENCICHUS CHUCTEMBI SBISFOTCS BXOIOM B
mporece pa3paboTKN CHCTEMEI.

b) Onpenenenue TpeGoOBaHMIA/TIENEH HAJCKHOCTH

OmnpeneneHue BceX TPeOOBaHMI WM IIeNedl HaIe)KHOCTH M PabOTOCIIOCOOHOCTH CHCTEMBI, a TaKKe
XapaKTepUCTUK M OCOOCHHOCTEH CHCTEMBI, PEXHMOB €€ JKCIUTyaTalldH, YCIIOBHH OKpY)Kalolled cpenpl u
TpeboBaHuiA 00cmy)uBaHus. OnpeieNieHne 0TKa3a CUCTEMbI, KPUTSPHEB OTKA30B U YCIOBHH, OCHOBAHHBIX Ha
(YyHKIIMOHATBHOW CcHenU(UKAIIMHA CUCTEMBI, OXKHAIAeMOW TPOJODKATENFHOCTH W YCIIOBHH JKCILTyaTaluu
(umkmorpaMMa M BpeMsl BBINIONHEHHs 3aaaHusi). [Ipu ompeneneHun TpeOOBaHWM W UeNedl Hale)KHOCTH
cienyeT pykoBoacTBoBaThes [1].

¢) Pacnipenenenue TpeOoBaHM HAJC)KHOCTH

Pacnpesenienne TpeOOBaHUN WK Tesiel HaIe)KHOCTH CHCTEMBI MO PAa3IMYHBIM MOJCHCTEMAaM Ha paHHEH
CTauK MpoeKTa (TPU HEOOXOTUMOCTH).

d) AHanu3 HagEeKHOCTH
AHaM3 CHCTEMbI Ha OCHOBE METOJIOB HA/IC)KHOCTH M COOTBETCTBYIOIIUX NaHHBIX 3P HEKTHBHOCTH.
1) KauecTBeHHBIH aHANN3:

- aHaTM3 (DYHKIIMOHAIBHOM CTPYKTYPHI CHCTEMEI,



- ompeeleHHe PEXUMOB HEUCIPABHOCTEH CHUCTEMBI U KOMIIOHEHTOB, MEXaHHU3MOB OTKa30B, NMPUYHUH U
MOCTICICTBUI OTKA30B;

- oTIpeZieTIeHIe MEXaHU3Ma JIeTpaalliii, KOTOPBII MOXET IIPUBECTH K OTKa3y;

- aHaJM3 MyTel O0TKa3a/HeUCIIPaBHOCTH;

- aHaJIM3 PEMOHTONPUTOJHOCTU C YYETOM BPEMEHH, METO/1a U30JISIIMU U METO/1a BOCCTAHOBIICHUS;

- onpefiefIeHHe aleKBaTHOCTU METO/I0B JUAarHOCTUKU HEHCIPaBHOCTEH;

- aHaJIU3 BO3MOXKHOCTEH IIPEeJOTBPALICHUS HEUCIPABHOCTEH;

- oTIpefieTIeHe CTPATeTHH TEXHUUECKOTO 0OCITY)KUBaHUSA W PEMOHTA.

2) KonuuecTBeHHBIN aHATN3:

- pazpaboTKa MoJielIei HaJeXKHOCTH 1/UIN SKCIUTYaTal[MOHHOW TOTOBHOCTH;

- onpejeneHre He0OXOIUMBIX YHCIIOBBIX JaHHBIX;

- OIIpeJieTIeHIEe YHUCIOBBIX OLICHOK ITOKa3aTeel HaJle)KHOCTH;

- IpOBEICHIE HEOOXOIMMOT0 aHAIN3a KPUTHYHOCTH U TyBCTBUTEIIBHOCTH.

e) UccnenoBanus 1 peKOMEH1aluu

AHayu3 BBINOJIHEHUs Lienel TpeOOBaHUH HaJEKHOCTH ISl paCCMaTpUBAEMOrO MPOEKTa M BO3MOXHOCTH
UX BBIIOJHEHUS TIPH HUCIOIB30BAHMH AIBTCPHATHBHBIX HPOEKTOB. JISHCTBUS B 3TOM HANpPaBICHHH MOTYT
BKJIIOYATh PELIeHUE CIeTYIOMUX 3a1au:

- OUEHKA YIydllIeHHs HAJAEXKHOCTH CHCTEMBbI IO pe3yJbTaTaM IPOSKTHPOBAHUS M IPOH3BOACTBA
(HanpuMep, pe3epBHPOBAHUE, CHI)KEHHE HArpy30K, COBEPLIEHCTBOBAHHE CTPATETHH TEXHUYECKOTO
00CITy’)KMBaHUS CHCTEMBI, KOHTPOJIS NMPOXYKIHH W TEXHOJOTHYECKMX MPOLECCOB, CHCTEMBI MEHEIKMEHTa
KauecTBa M MaTepUaIbHO-TEXHUUECKON 0a3bl IPOM3BOJICTBA).

IIpumeuanne - [TokazaTenn HaJEKHOCTH MOTYT OBITH YIIYHIIEHBI TOJTBKO B COOTBETCTBHH C MPOEKTOM. Bo
MHOTHX CJlydasX Uil MOBBINIEHHS HAJEKHOCTH HEOOXOOHMO YCOBEPIIEHCTBOBATH INPOM3BOACTBEHHbIE

MPOIIECCHI;

- WCCIEJIOBAaHWE IMPOEKTa CHUCTEMBbI W OIpEIeNieHHe CIa0bIX MECT U PEKHMOB KPUTHYHOCTH OTKA30B
KOMITOHEHTOB;

- HccaenoBaHue MpobiieM HHTepderica CHCTEMBI, CBOMCTB U MEXaHU3MOB OTKa30yCTOHYUBOCTHU H T.11.;

- pa3paboTka aIbTCPHATHBHBIX ITyTE€H IOBBINICHUS HANEXKHOCTH, HAIpUMep HCIONb30BAHUE
pe3epBUpoBaHUsi, KOHTPOIS 3(P(HEKTHBHOCTH, OOHAPY)KEHHsT HEUCIIPABHOCTEH, METOIOB PEKOH(HUIypanuu
CHCTEMBI, TIPOIIEYP TEXHUYECKOTO 00CITY)KUBaHHUS, 3aMCHACMBIX KOMIIOHCHTOB, MPOIIEAYP BOCCTAaHOBIICHNUS;

- BBINOJIHEHHUE UCCIEIOBAHUH 10 OIIEHKE CTOMMOCTH M CJIIO)KHOCTH AJIbTCPHATUBHBIX IIPOCKTOB;

- OIIEHKA BJIMSHHUS BO3MOXKHOCTEH IIPOU3BOACTBECHHOI'O IIPOIIECCaA;



- OCHKa pE3yJIbTATOB U CPABHECHUC UX C Tpe60BaHI/IHMI/I.

IIpumeuanne - OOmas nporexypa OOBETUHSACT HEKOTOPBIE AIEMEHTHI IIPOTPaMMBI  HAJEKHOCTH,
NPUMEHUMBIC I aHalM3a HaJEKHOCTH: CICUU(HKALNM HAJCKHOCTH, aHAIU3 YCIOBHH MCIIOIb30BaHMUS,
pa3paboTka HaJEKHOCTH, PEMOHTOIPHIOTHOCTH, UYEIOBEYECKOro (hakTopa, MOIECIMPOBAHME HAICKHOCTH,
aHaJM3 MPOEKTa U OLEHKA MPOAYKLIUH, aHATU3 BO3ACHCTBUSA MPUYMH M aHAIU3 PUCKA, aHAIIU3 PEHICHHH O

3aMCHax.

4.2 MeToabl aHAJIN32 HAJEKHOCTH

MCTOZ[])I, MpEeACTaBJICHHBIC B HACTOALIEM CTaHAAPTEC, OTHOCATCA K IBYM OCHOBHBIM I'DYIIIIaM:

- OCHOBHBIC MCTO/JAbI aHAJIM3a HAJACXKHOCTH,

- 06IHI/I€ TEXHUYCCKUE METOABI, KOTOPBIC MOIyT OBITH HCITOJIB30BAHBI KaK BCIIOMOIaTEIbHEIE opu
MMPOBCACHUHN aHaJIM3a HAACKHOCTH, a TAKXKC IIPH IIPOCKTUPOBAHUN HAICIKHOCTHU.

MGTO,HBI aHan3a HAACKHOCTHU, HUCIOJIb3YyEMBIC JIS1 PCIICHUL O6IIII/IX 3aJa4 aHaJM3a HaJCXKHOCTH,
MPUBCICHBI B Ta6J'II/II_Ie l, ACTAJIbHBIC XapaKTECPUCTUKU MCETOAOB IPHUBCACHBI B Ta6J'II/IHe 2. KpaTKaﬂ
XapaKTCpUCTUKA METOIOB IMPUBCJICHA B IPUIIOKCHUN A.

Ta6ﬂ1/1ua 1 - Ucnonp30BaHre METOIOB JIJISt pemeHusa 06HII/IX 3aaa4 aHaJIu3a HaJACKHOCTH

Meron Pacnpenenenue KauecTBenHsIit KonuuectBennsiii aHanmus | PexomeHn- | ITyHkT
TpeboBaHHI/Tienen aHanus3 Jauuy | IpUIIo-
HAJEKHOCTH JKEHHUS
A
[Iporuo3u- [Ipumennm 175t | BosmoxxHO Brruucnenune [Monnepxka | A.1.1
poBaHue [I0CJIEJOBATENIbHBIX | [IPUMEHEHUE JUIsl | KHTEHCUBHOCTEN OTKa30B U
UHTEHCUBHOCTH | CUCTEM 6e3|ananuza  crpareru| MTTF* mist anexTpoHHBIX
OTKa30B pe3epBUPOBaHUS TEXHUYECKOTO KOMIIOHEHTOB U
00CITy>KUBaHHUS 00opyI0BaHUs
Anamm3  nepesa |[IpuMennm, eciu | AHaimm3 koMOuHanuu | Beramcnenue mokasareneit | IIpuvennm | A.1.2
HEHCIIPaBHOCTEH |MOBEAECHHE CHCTEMBbI|HEUCIPaBHOCTEH 6€30TKa3HOCTH
3aBHCHT OT BpPEMEHH paboTOCTIOCOOHOCTH H
WIK TIOCIIEA0BaTENb- OTHOCHUTENBFHOTO BKJIAJa
HOCTH COOBITHIA MOJICUCTEM B CUCTEMBI
Anamu3  gepesa| BozmoxkeH Ananu3 Boruncnenue [Mpumenum | A.1.3
coObITHIt [I0CJIEJ0BATENLHOCTH | MHTEHCUBHOCTEH OTKa30B
OTKa30B CHUCTEMBI
Amnanms ITpumenum Juid | AHanus myTei | Beraucnenne nokasateneit | [Ipumenmm | A.1.4
CTPYKTYpPHOMH CHCTEM, Y KOTOpPBIX | pab0TOCIOCOOHOCTH |0€30TKa3HOCTU H
CXEMBI MO>KHO BBIJICJIUTh KOMILJIEKCHBIX II0Ka3aTelei
HaJIeKHOCTU HE3aBUCHMBIC OJIOKH HAaJIe’KHOCTU CUCTEMBI




MapkoBckuii ITpumenum Amnanus Boruucnenue nokasareneit |IIpumenum | A.1.5
aHaIM3 TIOCJICIOBATETIFHOCTH | 0€30TKa3HOCTH U
OTKa30B KOMILIEKCHBIX TIOKa3aTeneit
Ha/IeXKHOCTU CUCTEMBI
Ananus cetH | [Ipumenum Ananu3 [Toxrororka onucanus | [Ipumennm | A.1.6
Ietpun [10CJIEJOBATENBLHOCTH | CUCTEMBI Ui MapKOBCKOI'O
OTKa30B aHanmm3a
Amnanmu3 pexumoB | [Ipumenum Juid | AHanu3 Bo3zzelcTBusl | Beruncienue IMpumenum | A.1.7
U TOCNEICTBUH |CHUCTEM, Y KOTOPBIX |OTKa30B WHTEHCUBHOCTEH  OTKa30B
(KpUTHYHOCTH) | MpeoOIamaroT (M KpUTUYHOCTH) CUCTEMBI
OTKa30B €JIMHUYHBIC OTKAa3bl
FME(O)A
HccnenosBanue INonnepxka Ananmu3 npuuud  u|He npumenum Iognepxkka | A.1.8
HAZOP MOCJIEACTBUN
OTKJIOHCHHH
Ananuz IMonnepxka Ananu3 BozzeicTus | Beruncienue BepostHoctel |[Tonnepxka | A.1.9
YeJI0BEYECKOr 0 JeicTBuit OmuOOK YelloBeKa
(dakTopa 3(h(heKTUBHOCTH
4eloBeKa Ha padoTy
CHUCTEMBI
Amnanus He npumenum ITpumenum kak | Beruncnenne nokasarenedt|Ilopnepxka | A.1.10
MIPOYHOCTH u CPeICTBO JUIs | 6€30TKA3HOCTH JUTS
HaTpsOKSHUH MPEIOTBPAIICHAS HIIEKTPOMEXAHUYECKAX
HEHUCIIPaBHOCTH KOMITOHEHTOB
Tabmauma He npumenum Bo3moxen Borunciienne mokasareneii | [Toxnepxka | A.1.11
HUCTHUHHOCTH 6€30TKa3HOCTH u
(ananus KOMILJIEKCHBIX ITOKa3aTesei
(GyHKUIMOHAIBHON Ha/Ie)KHOCTU CUCTEMBbI
CTPYKTYPBI)
Craructuueckue |Bo3moxkeH Anamu3 BozzelicTBus | OnpenieneHue [Monnepxkka | A.1.12
METOJIBI HEHCIPaBHOCTEH KOJIMYECTBEHHBIX  OLICHOK
HaJIC’KHOCTH MoKas3areneu
0e30TKa3HOCTH c
HEOTIPEeTICHHOCTEIO

* MTTF - cpenusist HapaboTKa 10 OTKa3a.

ITpumeuanue - Cnosa-o003HaueHYs, IPUHATHIE B Tabnule:

"MpUMeHUM" - METOJI PEKOMEH/IOBAH JUIsl PEILIeHUS 3a/1a4H;
"BO3MOXEH'" - METO/I AOMYCKAETCS UCIIONB30BaTh IS PEILCHUS 3a1a4H, YIUTHIBAs, YTO OH HMEET HEKOTOPBIE HETOCTATKH I10
CPABHEHHIO C IPYTHMH METOAAMU;
"mojyiepxKKa" - METO/l IPUMEHHM JJIsl HEKOTOPOH YacTH 3a/1a4d ¥ MOXKET UCIIOJIb30BaThCs AJIsl PELICHHUS Beell 3a/1au TOJIBKO
B KOMOWHAIIUH C IPYTUMU METOJIaMHU;
"He MPUMEHHUM" - METOJI HE JIOIYCKAETCs UCIIOb30BaTh ISl PEIICHHUS 3a/1auu.




Ta6muma 2 - XapakTepHCTHKH METOJI0B aHAI3a HaJeKHOCTH

Meron Honxoaurt | [ogxoaut | Komu- | [Toa- |[Toaxoaut| Moxer | Boc- | Tloa- | Ksa- | IIpu- |ITotpe6-| IIpo- IIpu- O003HaueHne
JUIS JUTSt 4eCT- | XOJHWT | JUIs 00pa- | MCIOJb- | XO/s-| XOIUT | JIU- |MEHH-| HOCTh B | Bepka | TO- cTaHjaapTa
CIIOKHBIX | HOBBIX | BeH- | JJsl | OOTKHM C | 30BaTh | Wi | IS | HKa- | MOCTB | HHCTPY- | MpaB- | HOCTb
CHCTEM | IPOEKTOB | HBIH | KOM- | y4e€TOM | 3aBU- | WJIM | pac- | Lus W | MEHTaxX | JOMO- |HHCTPY-
aHa- |OWHa-| TmoOCHe- | CHMbIE | HUC- | TIpe- | HC- | YHH- |TOAnep-| JoOus | MeH-
M3 | UWd | JoBaTenb- | coOBI- |XOMs-| Aene- | mod- | ¢wu- KKA | pe3ylib-| Tajb-
HEUC- | HOCTU U TAS | UWIMA | HUS | HUTE- | LIUPO- TaToOB | HBIX
mpaB- | 3aBUCH- HaJeXK-| JsI | BaH- CpeaCTB
HOC- | MOCTH HOCTH HOCTb
Tel | coObITHit
[IporHo3upoBanue Her Ha Ja | Her Her Her BU Ha H B C Ha B [5]
WHTEHCUBHOCTH
OTKa30B
Anamu3z  nepeBa Ha Ha Ha Ha Her Her TD Ja C B C Ha B IroCTP
HEUCTIPAaBHOCTECH 51901.13
(FTA)
Ananmu3  nepeBa NR NR Ja | HR Ja Ha BU NR B C C Ha C -
coObrthii (FTA)
Ananmu3 NR NR Ha Ha Her Her TD Ha H C C Ha C I'OCT P
CTPYKTYpPHOM 51901.14
CXEMBI
Ha/Ie)KHOCTH
(RBD)
MapkoBckuit Ja Ja Ja Ja Ja Ha TD Ha B C B Her C I'OCT P
aHanm3 51901.15
Ananmz ceTn Ja Ja Ja Ja Ja Ha TD Ha B H B Her H -
Ietpu
AHanu3 BHUIOB U NR NR Ha | Her Her Her BU | NR H B H Ha B I'OCT 27.310

MOCIEACTBUM
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otkazoB (FMEA)

Hccnenoranue Ja Ha Her | Her Her Her BU | Her H C H Ha C I'OCT P
HAZOP 51901.11

Ananu3 Ja Ja Ja Ja Ja Ha BU | Her B B C Ha C
HaJIC)KHOCTH
YeN0BEYECKOTO
(dakropa (HRA)

Anamu3 Harpy3ok| NA NA HJa | Na NA Her | NA | Her B C B Ha C -
U HallpsHKEHUN

Tabmuna Her Ja Ja Ja Her Her NA Ha B C B Her H -
HWCTUHHOCTHU

CraTucTU4ecKue Jla Ja Ja Ja Ja Ha NA | NR B C B C H [6]
METO/TBI
Ha/IC)KHOCTH

IIpumeuanne - Obo3HaUCHMS, IPUHSTHIE B HACTOAIIEH TabnuIe:

NR - MOXeT HCHONB30BaThCS ANl aHaM3a MPOCTHIX cHCcTeM. He pexkoMeHayeTcsi MCHOJib30BaTh KaK aBTOHOMHBIM METOX (TOJBKO COBMECTHO C
JIPYTUMH METOJIaMH);

TD - HECXOIAIIMIT METOJ aHAJIN3a;

BU - Bocxoasiuii MeTo1 aHaJIN3a;

NA - kputepuil He IPUMEHUM AT 3TOI0 METOJa;

B - BBICOKMIA;

C - cpennuii;

H - au3kuii.
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OO01m1re TeXHIYECKIE METOABI OOBIYHO BKITFOUAIOT:

- HCCIIEIOBAaHUE PEMOHTOIIPUTOAHOCTH 10 [2] u [3];

- aHaJIM3 Mapa3UTHBIX KOHTYPOB CXeMHI (A.2.1);

- aHaJM3 HaWXy[amero cirydas (A.2.2);

- IMHTallMOHHOE MOJICITUPOBAaHUE OTKIOHEHUH (A.2.3);

- pa3paboTKy MpOrpaMMHOro oOecreueH s Mo Haie)KHOCTH (A.2.4);
- aHaJIN3 KOHEUHBIX 3JIeMeHTOB (A.2.5);

- OTpaHMYEHUE JIOMTYyCTUMBIX 3HAUEHUI U BHIOOD dacTeid (A.2.6);

- ananu3 [lapero (A.2.7);

- IMarpammy IMpHYUH U cienctBui (A.2.8);

- aHanu3 oT4yeTa 00 0TKa3ax U CUCTEMY KOPPEKTUPYIOIUX AeHCTBUH (A.2.9).

CJ'IGI[yIOHII/IG MCTOABI HC BBIACICHBI KaK CaMOCTOATCIIBHBIC, TaK KaK OHHU SBJIAKOTCA MO,HI/I(i)I/IKElHI/IGfI
YIOOMSAHYTBIX B Ta6J'II/II_Ie 1 MCTOAOB aHAJIM3a HA/IC)KHOCTHU

- aHANIU3 IpUYKH/CeacTBHi - komOuHarus ETA u FTA,

- muHammaeckui FTA - pacmmpenne FTA, xorga HEKOTOpbIEe COOBITHS NMPEACTABISIIOTCS IPU ITOMOIIH
MapKOBCKUX MOJEINEH;

- (DYHKIMOHATBHBIN aHAJIM3 OTKA30B - CreluanbHbiil Bug FMEA;

- JIBOUYHBIE JUarpaMMBbl PeIlIeHUH, UCTOIb3yeMble INTaBHBIM 00pa3oM Ui 3((HEeKTHBHOTO MOCTPOEHHS
JiepeBa HEUCIIPaBHOCTEM.

4.3 Pacnipenesnenue TpeGOBaHNi HANE:KHOCTH

Onpenenenne TpeOOBaHW  HANSKHOCTH UL TOJACUCTEM  SBISICTCS  CYIIECTBEHHOW  YacThIO
MPOCKTHPOBaHUs CHUCTeMbl. Llenb pacmpenescHuss HaIe)KHOCTH - HalTh Haumbosiee 3PPEKTHBHYIO
apXUTEKTYypy CHUCTEMBI, COOTBETCTBYIOIIYI0 TpeOOBaHMSAM HANEKHOCTH (TEXHHUKO-dKOHOMHYECKOM
nenecooOpasHocTH). Pacnpenenenue TpeOGoBaHWiT HEOOXOJUMO TPOBOAUTH IS KAXKJIOTO IMOKA3aTels
HaJIKHOCTH. [TOCKOIBKY METOMBI paclpeeNieHus Il BCeX MoKa3aTeled Ha/Ie)KHOCTH OJIMHAKOBBI, Jlayiee B
paszelie UCIoab30BaH TEPMHUH "HAICKHOCT".

CHauana (TIepBBIi mar) HeoOXOIUMO PacIpeeTuTh TpeOOBaHHS HAJEKHOCTU CHCTEMBI 110 IOACHCTEMaM.
ITpu 3TOM IOJKHBI OBITH YUTEHBI CIOKHOCTb IOACHCTEM M ONBIT AKCIUIyaTallMd aHAJIOTMYHBIX MOJCUCTEM.
Ecnu Ha HauaTbHOM 3Tare MPOEKTa TPEOOBAHMUS HE BBITOIHEHEI, PACHIPE/ICIICHNE H/UITH BBITOTHEHHE TIPOCKTA
HEo0X0ANMO MOBTOPUTH. PaciipeneneHue TpeOOBaHUI HA/ISKHOCTH MPOBOASAT C yYETOM aHAIN3a CIOXKHOCTH,
KPUTHYHOCTH, OCOOCHHOCTEH M YCIIOBHI SKCILTyaTaI[MU CHCTEMBI.

Tak kak pacnpeacicHue TpC6OBaHI/If/'I HaIC)KHOCTU 0OBIYHO MIPOBOJAT HAa paHHEM J3TallC IMPOCKTUPOBAHUA,

Korza MH(GOPMAIHsS O CHCTeMe OTCYTCTBYET MM €€ 0Y9eHb MaJlo, paclipeAeieHne He0OX0IIMMO MTEPHOANIECKH
nepecMaTpUBaTh.
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PacnpeueneHHe TpéﬁOBaHI/Iﬁ 0 mMoACHCTEMaM U COCTaBHBIM 4acCTAM HCO6X0,Z[I/IMO IIPOBOAUTH HA CTaAUN
OIIPCACJICHHUA. DTO ITO3BOJISIET:

- IPOBEPHUTH BHIIIOIHEHHE TPEOOBAHUI HAISKHOCTH ISl CUCTEMBI;

- YCTaHOBHUTH B MPOEKTE BBINOJHUMbIE TPEOOBAHMS HAAEKHOCTHU TSl COCTaBHBIX YaCTei;

- YCTaHOBHTH YETKHE U MOAJAIOIINECS TPOBEpKE TPeOOBAHMUS HAJC)KHOCTH ISl TIOCTABIIUKOB.
Pacnpenenenue TpeboBaHUI HAIEKHOCTH POBOJAT B CIEIYIOMIEM MOPSKE:

- QHAM3UPYIOT CHCTEMY M HICHTH(OUIMPYIOT 00JIAaCTH, U1l KOTOPBIX pa3paboTaH MPOCKT, a HH(pOpMaIHs
0 3HAYCHUSX XaPAKTEPUCTHK HAJCKHOCTH JOCTYIIHA UIIK MOXKET OBITh JIETKO OI[CHEHA,

- ONPEACISIFOT COOTBETCTBYIONIME BEJIMYMHBI U MX BKJIAJ B TPEOOBAaHUS HAJECKHOCTH CUCTEMBI. PazHOCTH
MEXJy TpeOOBaHUAMH U (HAKTHUECKUM YPOBHEM HAJICKHOCTHU SBISETCS 4acTbio TpeOOBaHWI HA/lEKHOCTH,
KOTOpas JOJDKHA OBITH pacrpeaeneHa MeX /Iy IPYTUMH COCTaBHBIMU YacTSAMH CHCTCMBI.

HpeI/IMyH.IGCTBa pacnpeaciacHusa Tpe60BaHHfI HAAC)KHOCTH 3aKJIHOYa0OTCA B TOM, YTO OHO:

- obecneynBaeT IIyTb COBECPIICHCTBOBAHUS MPOAYKIHNHU 3a CUCT MOHUMAHUA COOTHOIICHUSA MEXKIY LEIAMU
HAIAC)KHOCTH CHUCTEMBI B €€ 3JICMCHTAMU (HOI[CI/ICTeMaMI/I, 6JIOKaMI/I, KOMHOHeHTaMI/I);

- paccMaTpWBaeT HAJSKHOCTh HapaBHE C [IPYTHMH XapaKTEPUCTUKAMH IIPOCKTa, TAaKHUMH Kak
3¢ GEKTHBHOCTH U CTOUMOCTB;

- ONpeaCIACT NN HAACKHOCTU IJIA MOCTAaBIIUKOB,

- MOMOTacT ONTHUMHU3HUPOBATH HAACKHOCTH CHCTEMBI, ITOCKOJIBKY pPAaCCMAaTPUBACT TaKUC (I)aI(TOpBI, Kak
CJIO)KHOCTH, KPUTUYHOCTD, BINAHUEC yCHOBI/Iﬁ OKCIUTyaTaluu.

Jist pactipeiesieHus] HaJIeKHOCTH CYIIECTBYIOT OTPaHHYUCHHS

- 4aCcTO MPEIOoIaracTcs, YTO AIEMEHTBI CUCTEMbI HE3aBHCUMBI, TO €CTh OTKa3 OJTHOTO 3JICMEHTA HE BIIUACT
Ha paboTy JAPYrHX 3JeMEHTOB. Tak Kak 3TO MPEAINOJIOKEHHE YacTO HE BBITIONHSIETCS, OHO OTPAaHUIHBACT
001aCTh MPUMEHEHHUS METOJIA;

- pacmpezesieHue Uil CUCTEM C Pe3epBUPOBAHHMEM SBISIETCs 0ojiee CIOXKHBIM. J{JIsT HUX PEeKOMEHIYeTCst
WCTIOJIb30BaTh UTEPATUBHBIC METOJIbI MPOBEPKH BBITIOJHEHUS 1eNIe HaJIe)KHOCTH CHCTEMBI, HAPUMEP METOT
aHanmM3a JiepeBa HEeUCIIPABHOCTEH.

4.4 AHaJIu3 HAJEKHOCTH

4.4.1 Kareropuu MeTo10B

MeTOZ[bI aHaJIu3a HaJACKHOCTH, OINMCAaHHBIC B IPHIOKCHUN A, KJlaCCI/ld)l/lLll/lpyIOT B COOTBCTCTBHU C HX
TJIaBHOM TCIBIO MO CIACAYIOMNM KaTCrOpUsIM:

a) Merozp! 1y1s IpeAoTBpalleH:sT HeUCIIPAaBHOCTEH, HarpuMmep:
1) orpaHrYeHUE TOIMYCTUMBIX 3HAYCHHI U BBIOOP YacTel;

2) aHAJIU3 POYHOCTH - HATIPSDKEHUH.
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b) MeTons! aHanM3a apXUTEKTyPBI CUCTEMBI U paclipeAeieHns HagexaocTH. Hanpumep:

1) Bocxopsmmii meton (T7aBHBIM 00pa3oM HampaBICHHBI HA WCCIESAOBAHUS MOCIEACTBUA €INMHUIHBIX

HEHCIIPaBHOCTEN):

- ananu3 aepesa coobituii (ETA);

- aHaJM3 BUJOB U TocieacTBuil otka3zos (FMEA),

- HCCIIEIOBaHKE OMACHOCTHU M yno0cTBa ucnons3oBanus (HAZOP).

2) Hucxonsmue MeTos! (MCCIEIYIOIUE TOCISICTBUSI KOMOMHAIIMN HEHUCIIPAaBHOCTEH):

- ananu3 aepesa HeucrpaBHoctel (FTA);
- MApKOBCKHM aHaNuU3;

- a”anu3 cetu Iletpy;

- TabNUIa ICTHHHOCTH (aHAIH3 (QYHKIIMOHAIBHOHN CTPYKTYPEI);

- aHaJM3 CTPYKTYpHOH cxeMbl HanexHocTH (RBD).

¢) MeTozb! 11 OLIEHKH XapaKTePHCTHK OCHOBHBIX COOBITHI, HAIIPHMEP:

- IIPOTHO3MPOBAHNEC NHTCHCUBHOCTHU OTKAa30B;

- aHaIM3 HaJeKHOCTH YenoBedeckoro ¢axropa (HRA);

- CTaTUCTHYCCKHUEC MCTOAbI HAZIC)KHOCTH,;

- IporpaMMHOE ofecTiedeHne I IPoeKTHpoBaHus HaxesxxHocTH (SRE).

Mertobl Ppas3IM4aroT TaKXKE€ U 110 THUITY COOBITUI (SaBI/ICI/IMLIX I HCSaBI/ICI/IMLIX), C KOTOPbBIMH OHH

paboraroT.

PeSyHLTaTI)I Knaccmbnxaunﬂ NEPCHYUCIICHHBIX METOZOB 110 3TOMY IPU3HAKY ITPUBCACHBI HA PUCYHKE 2.

Mocned0EaTENEHOCTE SAEHCHMELX
CORBITHA

MocneaoEaTeNEHOCTE HESSEMCHMED
CORBITHA

AHanKWz Jepeea coBBITHA

MapkOBECKHA aHANWE, aHaNM: CeTH
MeTpw, TAANKMLE MCTHHHOCTH

FMEA, HAZOP

FTA, RBD

BocxodAWMA (0HHOYHEIE
OTEA3E)

HHCx0AWMA (MHOMOERATHEIE
OTEA3kI

Pucynoxk 2 - Cxema xiaccuukauy METOAO0B aHAIN3a Ha/Ie)KHOCTH

Ot METOABI aHaJin3a NPUMCHUMBI KaK 1 OLCHKU XapaKTCPUCTHUK Ka4eCTBA, TaK U JUISI OLEHOK

KOJIMYECTBEHHBIX XapaKTEPUCTUK MpU [POTHO3UPOBAHUM I1OBEACHHUS

CHUCTEMblI B OKCIUTyaTalluH.

I[OCTOBepHOCTL pe3yabTara 3aBUCUT OT TOYHOCTH U MPABUJIBHOCTU JTAHHBIX 00 OCHOBHEIX COOBITHSIX.
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OJHaKO HU OMH METO]] aHallM3a HaJEeKHOCTH HE MOXET OBITh MCIIOIb30BaH Ul BCECTOPOHHETO aHan3a
peanbHO CYIIECTBYIONIMX CUCTEM (ANMAapaTHBIX CPEACTB M MPOTPAMMHOI0 00ECIEUEHUS, CHCTEM CO CIIOXKHOM
(DYHKIMOHAIBHOW CTPYKTYPOH, CHCTEM C pa3iIMYHBIMU TEXHOJOTHSAMH pPEMOHTa M TEXHHUYECKOTO
oOcimyxuBaHuSA W T.A.). [ TpoBeneHMs aHaNM3a HAJEKHOCTH CIOXHBIX WM MHOTO(YHKITHOHATBHBIX
CHCTEM, KaK MpaBHUI0, HEOOXOAUMO NMPUMEHSATh HECKOJIBKO JOMOTHUTENBHBIX METOI0B aHAIH3A.

Ha mpaktuke ncnonbp3oBaHHE KOMOMHAIMN HHUCXOASIIETO M BOCXOSIIETO AHAIM30B SBISIETCS BECbMa
3¢ (PEKTUBHBIM U MO3BOJISICT 0OCCIICYUTh MOIHOTY aHAIU3A.

4.4.2 Bocxoasiime MeTOIbI

HavanpupiM 3Tammom ro0oro BOCXOAAICIrO MECTOOA SABJIICTCA I/II[CHTI/ICI)I/IKaI_II/ISI PEKUMOB OTKa30B Ha
COOTBETCTBYIOIIIEM YPOBHC. ,HJ'I?[ KaXIa0ro pexuMa OTKa3a OIpPCACIIAT €ro BJIWAHUC Ha 3(1)(1)€KTI/IBHOCTI>
CHUCTCMBI. BOCXOIISIHII/Iﬁ METOA aHaJln3a HAJACKHOCTHU IMO3BOJIACT YCTKO I/II[eHTI/I(I)I/IHI/IpOBaTL BCC PEKUMBI
OJUHOYHBIX OTKa30B, IMOCKOJIBKY OH OIIMPACTCA Ha CIIMCKH 4acTe CHCTEMBbI WU APYrue KOHTPOJIbHBIC
cnuckd. Ha HayanpHBIX 3Tamax pa3pa60TKH aHaM3 MOXET OBbIThb KAaueCTBCHHBIM W HMETh A€o C
¢)yHKI_lI/IOHaJ'H>HI)IMI/I OTKa3aMu. 3aTeM MOXKET MIPUMEHATHCA KOJIMYECTBEHHBIN aHAJIN3.

4.4.3 Hucxoasimue MeTOabI

Ha naganpHOM 3Tame HHUCXOMSAIIETO METOMA ONPENeNSI0oT OAMHOYHOE HEONarompusATHOE COOBITHE WIIH
coObITHE, oOecreunBaioniee (yHKIMOHUPOBaHUE (YCIEX) CHCTEMBI HA CaMOM BBICOKOM YpPOBHE (BepIIMHA
coObITHIT). 3aTeM UICHTUPUIUPYIOT U aHATM3UPYIOT IPHYMHBI 3TOTO COOBITHS Ha BCEX YPOBHSIX.

HI/ICXOD,HLLII/IFI METOA HAYMHAKOT € CaMOIr'0 BBICOKOT'O YPOBHsS, TO €CTh € aHajlM3a HAACKHOCTU B IICJIOM
CHUCTEMbI WIH MMOACUCTCMBI U MOCICAOBATCIIBHO CITYCKAKOTCA HaA 0oJree HU3KUI YPOBCHB.

3areM aHaIHU3 MPOBOJAT HA CICAYIONIEM 00Jiee HU3KOM YPOBHE CUCTEMBI, HACHTH(DUIIUPYIOT BCE OTKA3bI U
COOTBETCTBYIOIIHE PEKUMBI MOCIEACTBAN. DTOT MPOLECC MPOAOHKAIOT 10 TeX IMOp, NMOKa HE JOCTHUTHYT
€aMoOro HU3KOro ypoBH:. Hucxozpsmuii MEeTos MCIOJIB3YIOT Ul OLIEHKM MHOTIOKPAaTHBIX OTKa30B, BKJIOYas
MOCJIeIOBaTeNIbHbIE 3aBHCHMBIE OTKAa3bl, MPHU HAIUYUU HEUCTIPABHOCTEH OOINEH NPHYMHBI, a TaKXKe s
CIIOJKHBIX CHCTEM.

4.5 AHaJIM3 TeEXHHYECKOT0 00CIyKUBAHUSI M PEMOHTA

D¢ heKTHBHOCTE PEMOHTHPYEMOH CHCTEMBI B OOJBIION CTENEHW 3aBUCHT OT PEMOHTONPHIOTHOCTH
CHCTEMBI, a TaK)Ke OT CTPATETUH M METOIOB TEXHUYECKOTO OOCIyXMBaHUS U peMOHTA. IIpr He0OX0AMMOCTH
HPOAODKUTEIBHOTO  (DYHKIOHUPOBAHUS CHCTEeMbI 3((QEKTHBHBIM MEPOIPHATHEM 110 00ECICUCHUIO
paboTOCTIOCOOHOCTH CHCTEMBI SIBIISICTCSI OLCHKA BIMSHHMS HAa HAJEKHOCTh CHCTEMBI MEPOIPHATHH IO ee
TEXHUYECKOMY OOCIy>KMBaHHIO M peMoHTy. Hagexnocts sBisercss 3(QexkTUBHBIM IOKa3aTeneMm
(YHKITMOHMPOBAaHUS B TeX ClIydasx, Korzma TpeOyercst obecliedeHHe HENPEPHIBHOTO (YHKIIMOHHPOBAHHS
CHCTEMBIL.

PemoHT cucTemsl B mpomecce SKCILTyaTaluy 0e3 MpephlBaHus ee (DYHKIHOHUPOBAHUS OOBITHO BO3MOXKEH
TOJBKO JUISl CHCTEMBI C U30BITOUHON CTPYKTYpOi. B 3TOM cityyae BO3MOXKHOCTh BOCCTAHOBIEHHS UITH 3aMEHBI

YBEIIMYNBACT ITOKA3aTEIN 0€30TKa3HOCTH 1 pa6OTOCHOCO6HOCTI/I CHUCTCMBI.

OOBIYHO JUIA OIICHKM AaclleKTOB PEMOHTa W TEXHHYECKOTO OOCITY)XHMBAaHHS CHCTEMBI IIPOBOJST
crenuanbHbIi ananus 1o [2]-[4].

5 BblﬁOp METO4Aa aHAJIU3a HAIC)KHOCTHU

BI:I60p MCTOJAa aHajn3a Jid H[OporpaMmbl  HAACKHOCTH ABJIACTCA OYCHb HWHIAWBUAYAJIbHBIM H
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OCYHICCTBIISICTCS O6'I>CL[I/IH€HHI>IMI/I YCUIMAMM SKCIICPTOB MO HAACKHOCTU U DKCILUTyaTallu CUCTEMBI. BI)I60p
JIOJDKCH OBITh CZCJIaH Ha paHHUX JTalax pa3pa60TKH MporpaMMBbl U UCCJIICAOBAaH Ha MIPUMCEHHUMOCTD.

ITpy ucTIoNB30BaHKUH CIEAYIOIINX KPUTEPUEB BEIOOP METOIOB MOXKET OBITh YIIPOILCH:

a) CIOXHOCTH cHCTeMbl. CIIOXHBIC CHCTEMBI, HAIPUMEpP, BKIIOYAIOLINE PE3CPBHPOBAHHE WM APYTHE
0COOCHHOCTH, 0OBIYHO TPeOyYIOT OoIee IITyOOKOT0 YPOBHS aHAN3a, YeM MPOCTHIC CHCTEMBI;

b) HoBM3Ha cucteMbl. BHOBb pa3pabaThiBacMmas cucremMa TpeOyeT Oosee TIIATEIBHOTO aHalW3a, 4eM
pa3paboTaHHas paHee;

C) KAUECTBEHHBIA WM KOJMYECTBEHHBIH aHanu3. JIeHCTBUTENBHO JIM KOJMYCCTBCHHBIN aHAIM3
HeoOxoguM?

d) enuHWYHBIE WM MHOTOKpaTHbIe HeucrnpaBHOCTH. CyYIIECTBEHHO JIH BIMSHHE KOMOWHAIUH
HEUCHPABHOCTEH MJIM MU MOYKHO MTpeHeOpeyb?

€) TMOBeICHHE CUCTEMBI 3aBHCUT OT BPEMEHH WJIH MTOCIIEI0BATENbHOCTH COObITHH. MIMeeT Jn 3HaueHue IS
aHaJM3a MOCIIEeI0BATEIFHOCTE COOBITHH (HampuMep, CHCTeMa OTKa3bIBaeT TOJBKO B CITydae, €CIIH COOBITHIO A
MpemecTByeT coopiTHe B, HO He HA000pOT) WM MOBEIECHHE CUCTEMBI 3aBUCHT OT BPEMEHHU (HAIpumep,
YXYIUICHHE PEKUMOB pabOTHI IIOCIIEC OTKA3a WU BBIMOTHECHHS (QYHKIHMN)?

f) BO3MOXXHOCTb HCIIOJIB30BaHUA MCTOAA HJIA 3aBUCHUMBIX COOBITHIA. 3aBHCIT U XapaKTEPUCTUKU OTKasa
WJIM BOCCTAaHOBJICHHSI OTJEIIHBHOTO 3JIEMEHTA CHCTEMBI OT COCTOSIHUS CUCTEMBI B IICJIOM?

g) BOCXOSIIMI uiau HUcXonamui aHanu3. OOBIYHO MPUMEHEHHE BOCXOIIUX METOAOB sBIsETCs Oolee
npocThiM. [IpuMeHEeHHe HUCXOISMIIUX METOJOB TPeOYEeT OCMBICICHHS W TBOPYECKOTO IOAXO0Ja W HUMEET
0o0JIbIIIE BO3MOXKHOCTEH IJIs1 OIIMOOK;

h) pacnpenenenue TpeboBaHMA HaxEeKHOCTH. MOXKET JI METOJ OBITH MPHUCIIOCOOIEH K KOINIECTBEHHOMY
pacnpe/eseHuto TpeOOBaHUN HAICKHOCTH ?

1) kBanudukanus ucnoiuutens. Kakoit tpebyercs ypoBeHb 00pa30BaHMs WIIM OMbITa AJSl MIPABUIBHOTO
HNpUMEHEHUs MeTosia?

j) mpumeHnMOCTh. Hanpumep, peryimpyrorasi CTOpoHa HiIH 3aKa34iK OOBIYHO IPUMEHSET METOI?

K) HEOOXOIMMOCTh HHCTPYMEHTAIBHOW moaaep:kku. Hyxmaercss 11 MeTo B KOMIIBIOTEPHOH IOIIEPKKE
WK OH MOXKET OBITH BBINOJIHEH BPY4HYIO?

I) mpoBepku npaBaonogo6us. MoXKHO JIM MPOBEPUTH NMPaBAONoa00ue pe3ynpTaToB BpyuHyto? Eciu Her,
SIBIISTIOTCSL JIM MHCTPYMEHTAIBHBIE CPEJICTBA JJOCTYITHBIMU?

m) paboTOCOCOOHOCTh MHCTPYMEHTANBHBIX CPEACTB. J[eHCTBUTENHHO JIM WHCTPYMEHTATIbHBIE CPEICTBA
noctymHbl?  VIMEIOT M 3TH  HMHCTPYMEHTAJbHBIE CpencTBa oOmuii  umHTepdeiic ¢ aApyruMu
HMHCTPYMCHTAIBHBIMU CPEJCTBAMHU aHaM3a, YTOOBl PEe3yJIbTaThl MOIJIM MHOTOKPATHO HCIOJB30BATHCS HIIH
nepeaaBaThCs?

n) cranpapruzauus. CymecTByeT JIM CTAaHIAPT, yCTAHABIMBAIOIIMKA TPeOOBaHMS K IPEICTaBICHHUIO €T0
pe3ynbTaToB?

B Ta6JII/II_[e 2 IPUBCIICH KpaTKI/Iﬁ 0630p Pas3iinYHbIX METOJOB aHaJIN3a HAACKHOCTH, UX XAPAKTCPUCTUK U
0COOEHHOCTEH. II.HH IIOJIHOI'O aHaJIn3a CUCTEMBI MOXKET HOTpe6OBaTbCH IMPUMEHCHUEC HECKOJIBKUX METOJI0B.
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ITpunoxenue A
(cnipaBo4HOE)

Kparkoe onucanue MeTO10B aHAJIN32 HA/IEKHOCTH

A.1 OcHOBHBIE METO/bI AHAJIN3Aa HAJIEXKHOCTH

A.1.1 IIporno3dupoBaHHe HHTEHCHBHOCTH O0TKA30B

A.1.1.1 Onucanue u 1eNb

ITporHo3upoBaHNe WHTEHCHUBHOCTH OTKA30B SIBIISICTCS METOJIOM, KOTOPBIA MPHUMEHSIOT IJIaBHBIM 00pa3oM
Ha PaHHHUX CTAMSIX MPOCKTHPOBAHMS ISl OLEHKH MHTEHCHBHOCTH OTKa30B O0OPYHOBaHHSA M cUCTeMbl. OH
MOJKET OBITh HCIIOJIb30BaH TaKXe Ha CTaUHM MPOHM3BOJCTBA MPU HEOOXOJAMMOCTH YIIYUIICHHUS KOJIHYESCTBA
TIPOTYKITHH.

Ilﬂi[ MMPOrHO3UPOBAHUA UCIIOJIB3YIOT OJIMH U3 TPEX OCHOBHBIX METOIOB!

- MCTOA IPOrHOo3WpoOBaHHsA HWHTCHCHUBHOCTH OTKAa30B B HUCXOAHBIX  YCJIOBHUAX, Ha3bIBaCMbIH
KOJIMYCCTBCHHBIM aHAJIN30M IIaCTeI\/'I;

- METOJA IPOTHO3UPOBaHMS HMHTCHCUBHOCTH OTKAa30B B JKCIUIYyaTallUOHHBIX DPEXHMaxX, Ha3bIBaEMbIii
aHAJIM30M HalpsDKEHUH 4acTeid;

- METOA MPOTrHO3UPOBAHNA MHTCHCUBHOCTH OTKAa30B, I/ICHOJII)SyIOHII/Iﬁ aHaJiu3 HOHO6I/IH.

Breibop Merona 3aBUCHT OT o0beMa MMeIIeics MHGOpMAIMK O CHCTEME, a TaKKe OT He0OXOIUMON
TOYHOCTH alIPOKCUMAIIHH.

A.1.1.2 IIporHo3upoBaHUE MHTCHCUBHOCTH OTKAa30B B MCXOIHBIX YCJIOBUSX M IIPOrHO3UPOBAHUE
UHTEHCUBHOCTH OTKA30B B 3KCILTyaTallHOHHBIX PeXHUMax

B aTux ciydasx HeoOXOJMMO 3HATH KOJHUYECTBO M THI KOMIOHEHTOB, BXOISIIUX B CHCTEMY, a TaKKe
nmapaMeTpbl IKCILTYyaTallMOHHBIX PEKUMOB, JJII KOTOPBIX MPOBOAUTCS MPOTHO3UPOBAHWE HHTEHCUBHOCTH
oTka30B. Eciii mapaMeTphl SKCIUTYyaTAllMOHHBIX PEXUMOB JUISI KOMIIOHEHTOB COBIIQJIAIOT C TapaMeTpaMu
WCXOIHBIX YCJOBUHM, TO 3alHMCH 00 3KCIUTyaTallMOHHBIX pexuMax He aenaroT. OQHaKo eciad MapameTpbl
9KCIUTYyaTaI[HOHHBIX PEKUMOB OTJIMYAIOTCS OT TAPAMETPOB CXOIHBIX YCIOBUH, TO MPUHUMAIOT BO BHUMaHUE
WCTIONB3YEMBIE YCIIOBHS M PEXHUMBI JJIi KOMIIOHEHTa (dJIEKTPUYECKHUE, TEIUIOBBIEC, OKpYJXKArollel cpeasl U
T.1.). JI7Is1 3TOro TOMKHBI OBITH MCIIONIB30BAHbBI CIICIUALHO pa3paboTaHHbIe MOJIENH. JIJIs1 TOYHOTO MPOTHO3a
HeoOXouMa Halle)kHas 0a3a JaHHBIX MHTEHCUBHOCTH 0TKa3oB. B MOK 61709 [5] nanel pekoMeHIanum Kak
YCTQHOBHTh HMHTCHCHBHOCTh OTKa30B B HCXOJHBIX YCIOBHSX (3TOT CTaHAApT HE COJCPKHUT HaHHBIX 00
WHTEHCHUBHOCTH OTKa30B). HeoOXoauMmble BBIYHACIECHUS MOTYT 3aHATh MHOTO BPEMEHH, II03TOMY
PEKOMEH/IyeTCsI IPUMEHSTh COOTBETCTBYIOIIME MPOrPaMMHBIC CPEIICTRA.

HpOFHO3HpOBaHI/Ie UHTCHCUBHOCTU OTKA30B OCHOBAHO Ha CIICAYIOMUX MPEANOIOKECHUAX

- KOMIIOHEHTHI COSAMHEHBI B CHCTEME ITOCIEOBATEIBHO (TO €CTh 0TKA3 KaKIOr0 KOMIIOHCHTA IIPUBOINT K
OTKa3y CHCTEMBI);

- THTCHCUBHOCTBH OTKA30B KaXXI0T'0 KOMIIOHCHTA IOCTOsSHHA,
- OTKa3bl KOMIIOHCHTOB SBJISHOTCS HE3aBUCHUMBIMHU.

Ot MPEAIOJIOXKECHNUA OTHOCUTCIIBHO PICCJIG,Z[yeMOfl CHCTEMBI JIOJDKHBI OBITh TIIATECIIHHO PacCMOTPECHBI, TaK

17



Kak OIMOO0YHOE HCIIOIB30BAHNE METOJa MOXKET NPUBECTU K MOABJICHUIO OITACHBIX OIIIHOOK.

Hpeﬂnonomeﬂne, YTO HUHTCHCUBHOCTH OTKAa30B KOMIIOHCHTOB SBJIAIOTCA MOCTOSHHBIMH, COKpalgacTt
KOJIMYCCTBO BLI‘H/ICJ'IGHI/II\/‘I, TaK KaK B 3TOM CJIy4a€ HMHTCHCHUBHOCTb OTKAa30B CUCTCMBI SBJISACTCA CyMMOﬁ
HHTCHCUBHOCTEH OTKAa30B KOMIIOHCHTOB. MIHTEHCHBHOCTH OTKA30B CHCTEMBI HE BCCTZIa SBJIACTCA 3HAYNMOM
XapaKTCpl/lCTI/IKOﬁ HaJIC)KHOCTU CHUCTEMBbI, IOCKOJIbKY HE BCC OTKa3bl BOSﬂCﬁCTBy}OT Ha CUCTEMY OJJUHAKOBO.
OTKa3bl JAUATHOCTUYCCKUX JBJICMCHTOB MW HCKOTOPBIC PCIKUMBI HCHCHpaBHOCTeﬁ MOTYT HC BJIMATH Ha
¢)yHKHI/IOHI/Ip0BaHI/Ie cHCcTeMEl. B sToM CJIy4a€ HMHTCHCUBHOCTH OTKAa30B CHUCTEMBbI SABJIACTCA JIMIIb Mepoﬁ
KOJIMYECTBA KOPPEKTUPYIOMINUX I[eﬁCTBPIﬁ TEXHHUYECKOI'O O6CHy)KI/lBaHI/I}1, HE3aBUCHUMO OT TOro, CBA3aHbl OHU C
OTKa3aMH1 CUCTCMBI UJIN HCT.

TOYHOCTE TPOTHO3a XapPaKTEPUCTHK HAIECKHOCTH CHCTEMBI 3aBHCHUT OT JOCTYIIHBIX MOJENEH OTKa30B
KOMIIOHEHTOB. Bce BEIIIEYKa3aHHOE OTHOCUTCSI TaKKe K TMPOTHO3UPOBAHWIO WHTEHCHUBHOCTH OTKAa30B B
IKCIUTYaTaIllMOHHBIX PEKUMaX.

A.1.1.3 [IporHo3upoBaHre UHTCHCUBHOCTH OTKA30B C MCIIOJIb30BAHUEM aHAIM3a M0100us

Ananmu3 mono0usi BKITIOYaeT UCTIONB30BAHUE ISl TPOTHO3UPOBAHUS HA/IE)KHOCTH JAHHBIX d(PPEKTUBHOCTH
000pyIOBaHMS MPHU IKCIUTYaTAMH ISl CPAaBHCHUS XapaKTEPUCTUK BHOBB pa3pabOTaHHOTO 00OpPYJOBaHUS C
XapaKTepUCTUKaMU 000y IOBaHUA-TIPOTOTHUIIA.

CpaBHEHUSI XapaKTEPHUCTHK aHAJOTHYHOTO OOOPYJOBaHHSI MOTYT OBITH CIENaHbl Ha YPOBHE JJIEMEHTA,
MOJICCTEMBI WJIM KOMITOHEHTA. [Ipr 9TOM UCTIONB3YIOT OJHU U T€ )K€ JaHHbBIE IKCIUTyaTalluH, HO MPUMEHSIOT
pa3IIYHbIe AITOPUTMBI M pacyeTHbIE K03 GHuueHTH. ComocTaBIsieMbIe JIEMEHTHI MOTYT BKITFOUATh!

- YCIIOBHS DKCILTyaTalluK OKPYXKAIOIIeH cpe/ibl (M3MEPCHHBIC U 3aIaHHBIC);

- XapaKTePUCTUKU TPOEKTa;

- IPOLIECCHI TPOEKTA;

- TIpOLIECCHI 00ecTIeYeH s HaIeKHOCTH;

- IIPOLIECCHI IPOU3BO/ICTRA;

- IIPOLIECCHI TEXHUYECKOTO 00CITYKHBAHHS;

- KOMIIOHEHTHI U MaTEPUAIIBI.

JUiss  KaXXIoro BBIMICYTIOMSHYTOTO DJJEMEHTa HEO0OXOAWMO COTMOCTaBIATh BCE HUX XapaKTEPUCTUKH.
Hampumep, yciioBUsI 3KCIUTyaTalldl M YCIIOBHSL OKPY)KAIOIIECH Cpelbl MOTYT BKIOYATh YCTAHOBHBLIYIOCS
TEeMIIepaTypy, BIOKHOCTh, TEMIIEPATypHbIE U3MEHEHHSI, AIEKTPHYECKYIO0 MOIIHOCTD, IIUKII PeXHUMa PabOTHI,
MEXaHUYECKYI0 BHOpAIMI0O W T.n. XapaKTePUCTHKH MPOSKTHPYEMOro OOOpYIOBaHHS MOTYT BKIIFOYATh

KOJMYECTBO KOMITOHEHTOB, KOJIMYCCTBO MOHTAXXHBIX IIJIaT, CXEMBI, pa3MEpPhI, MacCy, MaT€pruajbl U T.1.

AHanu3 nmomoOus BKJIOYAET HEOOXOJIMMBIC alTOPUTMBI WJIM PACYETHBIC METOABI JUIS OIpECICHUS
KOJINYECTBA MOIOOMH 1 pa3IHymidi MEXAY HCCIeAyeMbIM 000pyIOBaHUEM U 000PYAOBAaHUEM-TIPOTOTHUIIOM.

AHayu3 nogoOus 3IeMEHTa NPUMEHSIOT B Cilydae, Korja o00pyJoBaHHE-IIPOTOTUII UMEET PasiIHdus HIN
HEJOCTYIHO AT CPaBHEHHS C BHOBb Pa3pabOTaHHBIM HCCIEAYeMBIM OOOPYHOBAHHEM. AHAIHM3 MOXOOHS
3JIEMEHTa - 3TO CTPYKTyPUPOBAaHHOE CpaBHEHHE 3JIEMEHTOB HOBOTO OOOpPYHOBaHMS C IOZOOHBIMH
3NIEMEHTaMHU PAa PA3INYHBIX IPOTOTHIIOB 000PYIOBAHHMS, I KOTOPEIX MMEIOTCS JaHHBIC HAIEKHOCTH.
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A.1.1.4 docTonHcTBa!
- €CJIM UMEIOTCSI COOTBETCTBYIOIIUE JJAHHBIC, BPEMSI I CTOMMOCTD aHau3a OyAyT O4eHb HeOOIbIINMU;

- aHaM3 aJanTHPOBaH K pPAaHHUM OJTalaM IPOSKTHPOBaHUS W Pa3pabOTKH, IMOCKOJNBKY JUIS HEro
JIOCTaTOYHO HEOOJIBIIIOTO KOJIMYECTBA BXOIHOW HH(GOPMAIIUH U TAaHHBIX;

- OCHOBHas MH(OpMAIMI O HAJEKHOCTH KOMIIOHEHTA TOJyYeHa Ha PAHHUX JTarax MPOCKTUPOBAHUS U
pa3paboTKu;

- METOJ1 aJJATUPOBaH KaK K PyYHOMY, TaK M K KOMIIBIOTEPHOMY BBIYHCIICHHSIM;
- IPUMEHECHUE MEeTOa He TpeOyeT CenuaabHOro 00ydeHusI.

A.1.1.5 Orpanunuenus:

- METOJI HE IPUMEHSIOT IJI1 CUCTEM C PE3epPBUPOBAHUEM;

- U3-3a HEJIOCTaTKa UCXOAHOW MH(OPMAIIMK YPOBEHb TOYHOCTH MPOTHO3a MOXET OBITh HHU3KUM, OCOOCHHO
JUTST HeOOJBIIINX TIOJICHCTEM U TIPOU3BOJICTB (ISl TIOBBINICHHOW TOYHOCTH TPEOYIOTCST OOJIBIINE BHIOOPKH);

- OIICHKA PEXHMOB U TIOCJICACTBUI OTKa30B HEBO3MOKHA.
A. 1.1.6 CranmapTsl

TIpumensiror MOK 61709 [5].

A.1.1.7 lIpumep Anst UHTETPAIBHON cXeMBbI (cM. [5])

I[JIH 6I/IHOJ'I$[pH0ﬁ OHCpaTPIBHOfI naMATH MHTCHCHUBHOCTH OTKA30B B CJICAYIOMHNX HCXOAHBIX YCIIOBUAX

Mpaf = 1077 47t

- TemIepaTypa OKpyKaromei cpest: By, b, ref - 40 °C;
- camoHarpes - 20 °C.

Kaxum Oyzaer 3HaueHHe MHTEHCUBHOCTH OTKAa30B MIPU TEMIIEPAType OKPYIKAIOIIEH cpeibl Bamb, ref =70 °C

C TEM K€ 3HAYCHHUEM CaMOHaneBa?

[Iar 1: Moeas THTEHCUBHOCTH OTKa30B B OKCIUTYaTalMOHHBIX pEKUMaX ONPECACIAIOT 110 (bOpMyJ'IG

Ho= }\rqf?f'_r,

rge T - Ko3hOUIUEHT TeMIePaTypPHOTO BIMIHUA.
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Wcxoaman sduperTHeHan Temnepatypa p—n nepexoga B, *C
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dakTWiECcKan MDEKTHEHAR TEMNepaTypa p-n nepexoga B,, *C

Pucynok A.1 - 3aBUCHMOCTh UHTEHCUBHOCTH OTKA30B OT TEMIIEPATYPbI

Hcnonb3ys 3HAYCHHE HCXOIHON TEMIIEPATyphl H (PAKTUIECKYIO TEMIIEPaTypy, ONpPeaeIisieM:

61 = Oamb, rer + £75ar =40 °C +20 °C = 60 °C;

B) = Bgmy + &350 =70 °C +20 °C =90 °C.

Ilar 3: UHTeHCHBHOCTD 0TKa30B st 8 gp =70 °C onpenernsiem 1o GpopMmyite, ykasaHHOM st wara 1
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A.1.2 Ananu3 nepeBa HeMcCIpaBHOCTE#
A.1.2.1 Omnucanue u 1elb

Anamm3 nepeBa HeucnpaBHocTeld (FTA) sBIsieTcs HUCXOISAIIAM METOJOM aHAIM3a HaJle)KHOCTH
npoaykiuu. OH mpenHa3zHaueH JUIs UACHTU(GUKAIMU W aHajdu3a YCJIOBHHA U (aKTOPOB, KOTOPHIE BBI3BIBAIOT
WITH CIIOCOOCTBYIOT MOSIBJICHUIO HEXKENATEIIFHOTO Pe3ysibTaTa W BIHUSIOT Ha 3P QeKTHBHOCTH, O€301IaCHOCTh,
SKOHOMUYHOCTH U JIPYT'He XapaKTePUCTUKHU CUCTEMBI.

FTA MoxeT ucnonb3oBaTbCa A MOCTPOEHUS MOJEIU IIPOrHO3UPOBAHUS HAJCKHOCTH, a TAKXKe IIPU
IIPOBEIEHUH AJIBTCPHATUBHBIX UCCIIENOBAHUI HA CTaJUH IPOCKTUPOBAHUS [IPOLYKLIMH.

FTA npuMeHSIOT [UIi ONpEIeNeHUS KOJNMYECTBCHHBIX OICHOK, XapaKTePH3YIONINX IPUYUHEI
HencnpaBHOCTH. FTA sBiseTcs 3h(eKTUBHBIM METOJJOM, KOTOPBIH HICHTH(UIMPYET U OLCHUBACT PSIKHMBI
OTKAa30B ¥ IPUYMHBI N3BECTHBIX WJIH IPEJIIONIATaeMbIX BO3/ICHCTBHH.

FTA mnoszBonser ydecTb H3BECTHbIC HEONArONpPHUATHBIC BO3JCHCTBHS M HAXOJUTh COOTBETCTBYIOLINE
PEXHUMBI ¥ IPUYUHBI 0TKa30B. FTA cnocoOCTByeT CBOCBPEMEHHOMY CMSTYEHHIO TOTEHIMAIBHBIX PEKIMOB
OTKAa30B Y MOBBIIIEHUIO HAJIEKHOCTH IPOLYKLMU Ha CTaJMH IPOCKTUPOBAHMS.

FTA mnozBosisieT mpencTaBUTh aNMapaTHYI0 U MPOTPaMMHYI0 (YHKIHMOHAJbHBIE CTPYKTYpPBl CHUCTEMBI,
pa60TaeT C OCHOBHBIMH COOBITHSIMHA W SIBIIIETCS METOJAOM MOJCINPOBAHUA HAACKHOCTH. FTA YYHATBIBACT
CJIOKHBIC B3aHMOHefICTBHH qacTen CHUCTEMbI, MOJCIUPYA HUX q)yHKIH/IOHaJ'IBHLIe 3aBUCUMOCTH HWJIH
3aBUCHMOCTH OTKAa30B, COOBITHS, BBI3BIBAIOINME OTKa3, OONIME TPHYMHBI COOBITHH W IIO3BOJISICT
chopMHupOBaTh 00IIEe PEACTABICHHE O CUCTEME.

Jns omeHKHM TOKazaTeneill HaJe)KHOCTH M PabOTOCIOCOOHOCTH CHCTeMBI ¢ momomibio FTA mpumeHsIoT
TakHe METOJbl, Kak ByneBsl cokpameHns u aHanu3 Habopa BbIPe30K. OCHOBHBIMH HCXOJHBIMU JJaHHBIMH
METOZIa SIBJISIIOTCS MHTEHCHUBHOCTU OTKa30B, MHTEHCHBHOCTH BOCCTaHOBJICHHUS, BEPOSTHOCTH IOSBICHUS
PEKIMOB HEUCTIPABHOCTEH JUII KOMIIOHEHTOB.

A.1.2.2 [Ipumenenue

Anamuz AcpeBa HeHCHpaBHOCTeﬁ HMEET JIBOMHOE IMPUMECHCHUC. KaK c1oco6 I/IZ[CHTI/I(I)I/IKS.HI/II/I MPUYIHHBL
H3BECTHOI'O OTKa3a M KaK MCTO/] aHa/IM3a PEKrUMa OTKa3za, MOACIIMPOBAaHUA U IIPOTrHO3UPOBAHUA HAACKHOCTH.

FTA wucnonb3yloT nnsi viccieoBaHUS MOTEHIMAIBHBIX HEHUCIIPAaBHOCTEH, MX PEXHMOB W NPUYHH I
omnpejiesieHUs] KOJMYECTBEHHOW OLIEHKM HUX BKJIaJa B OTKAa3 CHUCTEMBbl IpU INPOEKTHpoBaHHU. JlepeBo
HEHMCIIPABHOCTEH CO3/af0T, YTOOBI MPEJCTABUTh HE TOJBKO (DYHKIIMU CHCTEMBI, HO TAKXKE M ©¢ amnapaTHbIe
cpencTBa, MpOorpaMMHOe OOeclieueHHe W WX B3amMojeicTBHEe. Eciam 4enoBek SBISETCS YacThIO CHCTEMBI,
YeJoBeYecKue OIMOKH MOryT ObITh BKIIOueHbl B FTA. BepoATHOCTh MOSABIEHHS NPUYUH DPEXUMOB
HEUCIPABHOCTEH OMNPEENAIOT C MOMOIIbI0 TEXHHMYECKOrO aHallu3a M 3aTeM HCHOJB3YIOT JJS OLEHKH
BEIMYMHBl HMX BKJIaJa B COCTOSHHE IIOJIHOW HEpadOTOCNOCOOHOCTH cHucTeMbl. IIpu 3TOM JOmycKaioT
BO3MOXXHOCTh HW3MEHEHHWH M TOBbINICHU HanexHocTd. FTA mo3BojisieT MOIEnHpoBaTh HAAEKHOCTD
KOMOWHAILIMY alMapaTHbIX, YIEKTPOHHBIX U MEXaHUYECKUX CPENICTB U MPOTPAMMHOIO 00ECIIeUeHHs, a TAKKE
ux B3aumoneiictBue. Takum obpazom, FTA sBiseTcs MOIIHBIM HHCTPYMEHTOM aHalu3a HaleKHOCTH
CHCTEMBI.

A.1.2.3 KirroueBBI€ 3JIEMEHTHI
KnroueBbie 371eMEHTHI iepeBa HEUCIPABHOCTCH:

- KJIalaHbl ¥ COOBITHS,
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- HaOOPBI BEIPE3OK.

Knamansr npeacTaBisioT coOoi pe3ynsTaT, a COOBITHS - BXOA B KinanaH. CHMBOIMYECKH NPEACTaBICHUE
HEKOTOPBIX KOHKPETHBIX KJIAIlaHOB MOXKET HM3MEHATHCS B IPOLECCE pEHIeHHs pasHbIX 3amad. OpHaKo
MPEACTABJICHUEC OCHOBHBIX KJIalITaHOB JTIOBOJIBHO YHUBEPCAJIBHO.

Ha60pI)I BBIPC30K MPCIACTABIAIOT coboit Tpynmnbl CO6I)ITPII>1, BO3HUKHOBECHHC KOTOPBIX BBI3BIBAIOT OTKa3
CHCTEeMBI. MMUHHMMAaJIbHEBIC Ha6op1>1 BBIPE30K COACPKAT MHUHUMAIBHOEC KOJINMYCCTBO CO6I>ITI/Iﬁ, KOTOpbIE
HEOOXOIUMBI JUISL OTKa3a CUCTEMBI. [IpH yaneHun 0JHOro COOBITUS OTKA3 CUCTEMbI HE IPOUCXOIUT.

A.1.2.4 JlocTouHCTBA:

- pa3paboTKa MOXKeT OBITh HauaTa Ha PAaHHUX CTaJUSIX MIPOCKTUPOBAHMS W 3aTEM pa3pabaThIBaThCS Oolee
HO/IPOOHO OZTHOBPEMEHHO C Pa3BUTHEM MPOCKTa;

- UICHTU(UIHMPYET U CUCTEMaTHYSCKU PErUCTPUPYET JOTMYCCKHE MYTH HEUCIIPABHOCTU OT UX MOSIBICHUS
JI0 OCHOBHBIX ITPUYMH NpH IToMomn byseBoii anreOpsr;

- HOITYCKa€T IIPOCTOC npeo6pa3OBaHHe JIOTHYECKUX MOJCJCH B COOTBETCTBYIOIIIUC BCPOATHOCTHBIC
XapaKTCPUCTUKU.

A.1.2.5 OrpanudeHus:
- IO3BOJISIET NIPECTABUTH COOBITHS, 3aBUCSIINE OT BPEMEHH MIIH TI0CIIEI0BATEIILHOCTH UX HOSBICHHS;

- UMEET OTPaHUYEHUs] OTHOCUTEIHHO PEKOH(PUTYpaLUU CUCTEMBI U CUCTEM, (PYHKIIMOHMPOBAHHE KOTOPBIX
3aBHCHUT OT UX COCTOSIHUSI.

Ot OTrpaHNMYCHUA MOXXHO YCTpPAaHUTb, IPHUMCHSIA FTA B xoMmOuHanuu c MAapKOBCKMMH MOACIAMH, €CIU
MAapKOBCKHUE MOJCIN IPUMEHAIOTCS J1s1 OCHOBHBIX COOBITHIA JepeBa HeHCHpaBHOCTGﬁ.

A.1.2.6 [Ipumep
JlepeBo HeuclpaBHOCTEH ayAMOYCHJIUTENsT H300pakeHO Ha pucyHke A.2. BepxHuM ypoBHEM JepeBa

HEHWCIIPABHOCTEH CHCTEMBI JUISl ayJUOYCHIINTENS SBIISIOTCS KJarmaHbl BXOJa Ha KJalmaH BEPUIMHBI (TJIaBHBIE
MTOJICUCTEMBI).
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HauGonpmmit Bkiag B 0OmMH OTKa3 BHOCHT BETBb JepEeBa HEHUCIPABHOCTEH, H300pakeHHAs] Ha PUCYHKE

A3.
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Pucynok A.3 - [loncucrema nepeBa HEMCTIPABHOCTEH (CM. PHUCYHOK A.2)

[Tpn m300pakeHNH IepeBa HEUCIPABHOCTEH HCIIONIB3YIOT CHMBOJIBL, IPUBE/ICHHBIC B Tabmuie A. 1.



Tabmma A.1 - CuUMBOIIBI, HCTIONB3YEMbIE IIPH N300paKCHUH JiepeBa HEUCIIPAaBHOCTEH

CuMBOII

HaunmeHoBaHue cuMBoOjIa

Omnucanne CHMBOJIA

L]

BepmmHa coObiTuit

Bepmuna COOBITHIA, COOTBETCTBYIOILAS
HEHCIPABHOCTH CHCTEMBI

L]

IIpomesxyTouHoe coObITHE

[TpomexyToyHoe  COOBITHE,  COOTBETCTBYIOILICE
HEHWCIPaBHOCTh 0OoJiee BBICOKOTO ypPOBHS, YeM
COOBITHSI OCHOBHOTO YPOBHSI

OcCHOBHOE COOBITHE

OcHOBHOe  cOOBITHE, AN KOTOPOTO  HMEeTCs
uH(pOpMaIKs 0 HAJIS)KHOCTH

Hepaszpaborannoe coObiTHE

YacThk cuCTEMBI, KOTOpas He pa3paboTaHa

Kiraman nepexona

Knanaz, ykasbIBalOIIMii, 4TO 3Ta 4YacTb CHCTEMBI
pa3pabaTeIBacTCs B APYrod YacTH WIM Ha APYTOH
CTpaHUILIE TUarpaMMBbl

O
<
A
.

.

Kianan MJIN CoObITHE BBIXO/Ia IPOUCXOUT, €CIIN TTPOUCXOSIT BCE
COOBITHSI BXOJ]a OTHOBPEMEHHO
Knanan U CoObITHE BBIXOa IPOUCXOTUT, €CIIU MTPOUCXOSIT BCE

BXOJTHBbIC COOBITHSI OJTHOBPEMEHHO

Lenp maHHOTO aHaIM3a - HAWTH HauOOJee BEPOSATHYIO IMPUYMHY OTKa3a YCWIMTEsI. B mpouecce aHanu3a
BBISICHIJIOCH, YTO CaMbIi BBICOKHM BKJIaJ B OTKA3 YCHJIMTENS BHOCHT DJIICKTPOJUTHYCCKHN KOHICHCATOP,
PACIONIOKCHHBINT Ha BBIXOIEC YCHIMTENs Ha AWHAMHUK. CyIIECTBYET BBICOKAs BEPOSTHOCTh KOPOTKOTO
3aMBIKaHHsI 3TOTO KOHJIEHcaTtopa. DTO SBIAETCS CICICTBUEM BBIOOpa KOHJEHcaTtopa ¢ Ooiee HU3KUM
HampsDKEHUEM W3-32 €ro MEHbIIUX rabapuToB. B pe3ynbprare MOHMIKEHHE E€MKOCTH JTOrO KOHJEHCAaTopa
cocraBuiio 90%. KopoTkoe 3amMbIkaHHe SBISETCS TOIBKO JOMOIHUTENFHON MPUUMHON OTKa3a KOHAEHcaTopa.

O0e TpUYMHBI TPUBETU K YBEIMYECHUIO KOJIMYECTBA OTKA30B KOHIeHcaropa. McxomHass HHTEHCUBHOCTD
OTKa30B 3JieKTpojuTHdeckoro konjaeHcaropa (1500 mx®) He siBnsiercss Hu3Koi. KoHaeHcaTtop Obu1 3aMeHEH
Ha KOHJICHCATOpP C COOTBETCTBYIOIIMM HAIPSHKEHHUEM, YTO YMEHBIIIHIO BEPOSTHOCTh OTKa3a YCHIIMTEINS 3a
Cpok ciry>kObI 6ombe 9eM Ha 20%. B pe3yiprare 3TOro MoBEICHIIACH HAZIKHOCTh CHCTEMEL.
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B 5ToM ciTyyae TokasaTesb HepabOTOCTOCOOHOCTH CHCTEMBI i}, PACCYMTAHHBIN ISl 33J1aHHOTO BPEMEHH

SKCIITYaTaIliH, IpeJICTaBIAET CO00i BEPOATHOCTE OTKA3a CHCTEME! £ (£) | Tak Kak peMOHT He JOIyCKaICs.

B sroM mpumepe HUCHONB30BANUCH CTaHAAPTHBIE KJIAllaHbl, KPOME KIIAIaHOB IIOACUCTEM, Y KOTOPBIX
TPEYTONbHUK yKa3bIBAaeT, YTO KIamaHbl OyqyT pa3paOoTaHbl MMO3XKeE, a KBaJpaT BOKPYT HUX yKa3bIBAaeT, YTO
KaX/Ibli U3 HUX [10Ka3aH Ha OT/EJIbHON CTpaHHULIE.

A.1.3 Anau3 gepeBa coObITHIl
A.1.3.1 Onucanue # 1eb

Anamu3 nepeBa coObitmii (ETA) pacnpocTpaHsieTcsi Ha psJi BO3MOXKHBIX ITOCIICJACTBHIA peanu3aliu
COOBITHS MJIM OTKa3a CHCTEeMbl. D((QEKTHUBHBIM MOXET OBbITh COEAMHEHHE JEpeBa COOBITHH C JEepeBOM
HencmpaBHOCcTeH. KopeHs nepeBa coObITHI MOXeT OBITH BEpIIMHOM JAepeBa HEUCIPAaBHOCTEH. OTa
KOMOMHAIWS WHOT/IAa Ha3bIBAaCTCSl AHAIM30M NPHYMHBI M cieIcTBUH, B kKoTopoM FTA ncmonesyror mis
anamm3a npuunH, a ETA - uia aHanmsa mociieAcTBHi peanm3anin coOBITHA. UTOOBI OIIEHUTH CEphe3HOCTH
MOCIIC/ICTBHI, KOTOPBIE CIEAYIOT 32 peann3alueil COObITHS, HE0OXOANMO HACHTH(UINPOBATH, UCCIEIOBATh U
OIIPEIETUTH BEPOATHOCTH BCEX BOSMOXKHBIX ITOCIIE/ICTBHIA.

A.1.3.2 [IpumeHeHue

AHanu3 fepeBa COOBITHI IMPUMEHSIOT B TEX CIydasX, KOTJa HEOOXOIUMO HCCIIENOBAaTh BCE BO3MOMKHBIE
IMyTH ()OPMUPOBAHUS COOBITHH, ITOCIIEJOBATEILHOCTD UX MOSBICHHUS U HanOoJIee BEPOSITHBIE PE3YJIbTAThl MIIH
nocnencTsus. Ilocie Ha4aIbHOTO COOBITHSI MOXET ITPOM30IMTH HECKOJIBKO CIETYIOMNX COOBITHI/CIICACTBHI.
BeposiTHOCTB, CBsI3aHHas C peayM3aleil ONpeieNeHHOro MyTH (IIOCIEeJOBATEIBHOCTH) COOBITHH, paBHA
MPOU3BEACHHIO YCIIOBHBIX BEPOATHOCTEH BCEX COOBITHI HA 9TOM ITyTH.

A. 1.3.3 KirroueBbIe 3JIEMEHTBI

KiroueBbiMu  aneMentamu npuMeHeHUss ETA  sBisitoTcs wHHMImaTop (IepBOHAYalbHOE COOBITHE),
MIOCJICTYIOIIHE COOBITHS U UX ITOCTEACTBHA.

A.1.3.4 IIpeumymiectBa

['maBHBIM TPEUMYLIECTBOM IPHMEHEHUsS aHalIW3a JiepeBa COOBITHI SBISIETCS BO3MOXKHOCTb OLICHHTb
MOCNIEACTBHAS COOBITHH H TakuM 00pa3oM CIIOCOOCTBOBAaTh CHIIKEHHIO BBICOKOH — BEpPOSTHOCTH
HEOJIaronpusTHOTO MOCIEACTBUA. AHanu3 JepeBa COOBITHH SIBIAETCS XOPOLIMM JOIOJHEHHEM aHalH3a
JiepeBa HEUCIIPaBHOCTEH. AHAIN3 JiepeBa COOBITHI MOXKET OBITh TAKXKE UCIIOJF30BAH TPU aHAU3E PEKUMOB
0TKa30B. B 3TOM ciydae aHamW3 MpPOCIEXKMBACT BO3MOXHBIC ITyTH COOBITHA (PEKHMOB OTKa3a), YTOOBI
OIIPEIEIUTh BEPOATHBIE OCIEICTBUS OTKA3a.

A.1.3.5 OrpanuveHust

Amnanu3 nepeBa cOOBITUH HEOOXOJUMO MPOBOAUTH C 0COOOH OCTOPOXKHOCTHIO MPH paboTe ¢ yCIOBHBIMU
BEPOATHOCTSIMH U HE3aBHCUMBIMHU COOBITHAMH.

A.1.3.6 [Tpumep

IIpumep aHamu3a MPOCTOro aepeBa COOBITHI TpuBeneH Ha pucyHke A.4. B mpumepe paccMOTpeHO
coOBITHE 0TKa3a AaBTOMOOMIIEHOM ITMHBI M IPHBEICHO HECKOIBKO BO3MOXKHBIX PE3yJIbTaTOB.
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A - 6e3 MaTepHaNbHOTO yIepda Wi TPaBMEI;

B - marepuanbHbIil yiiep0, 6e3 TpaBMbl;

AnTomobiune MEANEHHD DCTAHOBMNCA.
MNospesnaHMi HeT
P =05

ABToMOBUNE MEANBHHD OCTAHOBMNCH.
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AsTomoGMNL CTONEHYNCA C pa3fenuTenam
nonoc. MNoapexaexsl aaToMoGUNE 1
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Pey=05x%x07x=0,2=0,07
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(B TOM YKCNE OBMIATENK)
Peg=05x07x08=0,28

C - noBpexaeHHe aBTOMOOHIISI O€3 IPYroro MaTepHaIbHOro yiepoa.

Pucynox A.4 - JlepeBo coOBITHI

A.1.4 AHaIu3 CTPYKTYPHO# cXeMbI HA/IEXKHOCTH

A.1.4.1 Onmcanue U Lelb

Mero aHanu3a CTPYKTypHOW cxembl HajaeskHocTd (RBD) sABaseTcd MeTomoM aHamu3a HaleKHOCTH
cucreMbl. RBD sBisieTcst rpadmdecknuM n300pakeHHEM MPEACTaBICHIS JOTHUECKOH CXEMBI CHCTEMBI depes
MOJICUCTEMbI W/WIM KOMIIOHEHTHI M IT03BOJISIET W300pa3uTh IyTH yclexa paboTocroCOOHOCTH CHCTEMBI B

BHJIC JIOTHYCCKUX CBSI3eH HOI[CI/ICTGM/ KOMITIOHCHTOB.

A.1.4.2 IIpumenenue

Merton ananuza RBD npuMeHstOT Ha cTaguu onpeaeneHus npoxykuuu. CTpyKTypHas cxeMa HaJle)KHOCTU
CHCTEMBI JIOJDKHA OBITH CO3/aHA B Hadaje pa3paboTku KoHrenuu. Paspaborka RBD momxHa HaunHATHCS
Cpa3y MOCIE 3aBEpIICHUs OIPEAENCHUS IPOrpaMMBbl, KaK 4YacTh aHAIM3a TPeOOBAaHUIL, W HENPEPHIBHO
pacmupsaTecs A0 Oonee TIyOOKOTO YpOBHS JETalM3alldd MO Mepe yBEIWYEHHS AHHBIX JUIS HPUHATHS

peuieHui.

A.1.4.3 KirroueBbie 2J1EMEHTHI

s paspabotkyt RBD MoryT GBITh HCIIOIB30BaHBI CIICTYIONINE METO/IBI aHAIN3A:

- OMPEACIICHNUEC UCIIPABHOT'O COCTOSHUA CUCTEMBI;

- pasneneHHe CUCTeMbl Ha (DYHKIIMOHAIBbHBIC OJIOKH B COOTBETCTBHH C IIEISIMH aHalIM3a HaJleKHOCTH.
Hekotopbie 6510kM MOTYT MPEACTaBIATh COOON MOACHUCTEMBI, U KOTOPBIX MOTYT OBITH pa3paboTaHbl CBOU

RBD;
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- MPOBE/ICHUE KAYECTBEHHBIX UCCIICIOBAHUIA.

KonmuecTBeHHBIE OlleHKH M0 RBD mpoBoIAT pa3iuYHbIME METOAaMU. B 3aBUCUMOCTH OT THIA CTPYKTYPHI
CUCTEMBI (C BOCCTAaHOBJICHHEM WM 0e3 BOCCTAHOBIEHHS) MOTYT OBITh HCIOJNB30BaHBI MPOCTHIE ByseBb
METO[bl, TAONHIBl MCTHHHOCTH H/WIM aHaNW3 IyTed M BBIPE3OK /IS MPOTHO3HPOBAHUS IIOKa3aTeleit
HAJIC)KHOCTH ¥ PabOTOCIIOCOOHOCTH CUCTEMBI, pACCUUTHIBAEMBIX HA OCHOBE JIAHHBIX KOMITOHEHTOB.

A.1.4.4 JloctouHcTBa:

- CTPYKTYPHYIO CXEMy HA[Ie)KHOCTH YacTO CO3HAI0T HEMOCPEACTBEHHO MO (DYHKUMOHAJIBHOW JUarpaMme
CHUCTEMBL. DTO TO3BOJIAET COKPATHTh KOJMYECTBO KOHCTPYKTHUBHBIX ONIMOOK W/MIM CHUCTEMATHIECKOS

onucaHue (QyHKIMOHAIBHBIX ITyTeH CHCTEMBL;

- TMPHUTOJICH JJIS MHOTHX THIIOB KOH(HTYpalMd CHUCTEMBI, BKJIIOYas IapajuleNlbHble, H30BITOYHBIC,
PE3epBHBIC U AJIbTEPHATUBHBIC (DYHKI[HOHAIBHBIC MTYTH;

- IIPUTOJICH I OJIHOTO aHAJIM3a BApHAHTOB IIPU H3MEHEHHH apaMeTpoB (P (PEKTUBHOCTH CUCTEMEI;

- TIO3BOJISIET TOJYYHTh MPOCTHIE JIOTHYECKHE MOJENN MyTeH (DYHKIMOHHPOBAaHUS M OTKa3a CHUCTEMBI
(mampumep, ucnons3ys byneBy anredpy);

- IPUT'OJICH JIA aHaJIM3a BKJIaJia 3JICMEHTOB B HAJIC)KHOCTb CUCTEMBI;

- TIO3BOJISIET CTPOUTH MOJIENIN OLIEHKU BEPOSITHOCTHBIX XapaKTEPUCTUK HAZECKHOCTH U PabOTOCIIOCOOHOCTH
CHCTEMBI;

- JaeT KOMIIaKTHBIE PE3yNIbTaThl BEPOSATHOCTHBIX XaPAKTEPUCTHUK JUIS CHCTEMBI B I[EJIOM.
A.1.4.5 OrpannucHns:

- He oOecrieunBaeT MOJHBIA aHAIN3 HEUCIIPAaBHOCTEH, TO €CTh MyTH NPHUYMHA-CIEICTBHE MIIH CIICICTBHE-
IIPUYMHA HE OIIPEIEIISIOTCS;

- Tpe6yeT HaJIM4usl BepOHTHOCTHOﬁ MOJCIIN 3(1)(1)6KTI/IBHOCTI/I JUTSL KQXKXJI0T0 DJICMEHTA JrUarpaMMabl;

- HE TO3BOJISIET pa3iuyaTh NpeJHAMEpPEHHbIE W HENpeIHaMEpEHHBIC Ppe3yJbTaThl, €CIH aHATUTHUK He
[pelyCMaTpUBaET JUIsl TOTO CIIELUaIbHbBIX JEHCTBUIH;

- HaINpaBJIeH MPEXKAe BCEro Ha aHanu3 paboTOCIIOCOOHOCTH CHCTEMBI U HE PaCTIPOCTPAHSIETCSl HA CIIOXKHEBIE
CTpaTEeTUH PEMOHTA, TEXHUUECKOTO OOCTYKUBAHUS MU 0OLIHiA aHamu3 paboToCcIocoOHOCTH;

- UMECT TC JKC€ OrpaHHUYCHHA, YTO U Yy METOJAO0B, NPUMEHACMBIX JIs1 aHallM3a HCEBOCCTAHABJIMBACMbIX
CHCTEM.

A.1.4.6 CrangapTsl

TTpumensiror TOCT P 51901.14.
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A.1.4.7 llpumep

IIpoctsie RBD He3zaBHCHMBIX 0I0KOB H300pakeHBI HA PHCYHKE A.5.

MocnegoearensHas Mogenk nﬂﬂﬂ"ﬂEﬂbHﬂ-‘l HOOEenL
(HarmMIEeHHLIA pe3epB)
— A B Z =
A
Mopens m w3 B 2
A HeHarpyeHHsI pe3epe
A A
A A

Pucynox A.5 - RBD ju1s He3aBHCHMBIX GJIOKOB

bonee crmoxHbBIS MOJZECJIN, B KOTOPBIX OJWH U TOT XK€ OJIOK MOXXET IOSIBIATHECS B CXEME HECKOIBKO pas,
MOTYT OBITh OLICHCHBI IIPHU ITIOMOLIU:

- TEOPEMBI MOJTHON BEPOSTHOCTH;
- ByneBbIx TabnuI HCTHHHOCTH.
A.1.5 MapkoBcKuii aHaIu3
A.1.5.1 Onucanue u 1enp

MapkoBckoe MOAETUPOBAHUE - BEPOATHOCTHBIM METOJA, KOTOPBIH YUUTBIBAET CTaTHCTUYECKYIO
3aBUCHUMOCTh OTKA30B MJIM XapaKTEPUCTHUKU PEMOHTA OTAEIbHBIX KOMIIOHEHTOB Ui OMHCAHUS COCTOSHUS
cucrembl. Cie10BaTeIbHO, MAPKOBCKOE MOJIEIUPOBAHUE MOXET YUUTHIBATh KaK BO3JCHCTBHE HE3aBUCHMBIX
OTKa30B KOMIIOHEHTOB, TaK U MHTEHCHBHOCTHU IE€PEXOJa COCTOSIHUHI IOJ BO3AECHCTBHEM HAIPSHKEHUN MWIU
npyrux ¢aktopoB. [lo 3TOH mNpuuMHE MAapKOBCKHH aHANW3 MPUMEHSIOT Ul OLEHKH HAJCKHOCTH
(hyHKIMOHATIBHO CIOXKHBIX CUCTEM CO CJIOKHBIMHU CTPATETUSIMU PEMOHTA  TEXHUUECKOTO OOCTYKUBAHUSI.

MeTox OCHOBaH Ha TEOPUM MAPKOBCKUX MpoueccoB. s MpUKIagHBIX 3a4a4 HaAeKHOCTH OOBIYHO
UCIOJIb3YIOT FOMOTEHHYI0 BO BPEMEHHM MapKOBCKYIO MOJENb, KOTOpas MPEAIojaraeT, YTo UMHTEHCUBHOCTH
nepexogoB (OTKa3 M PEMOHT) SBISIIOTCS TOCTOSHHBIMH. J[Isi 3TOM MoAenw NPUMEHHUMBI TNPOCTHIE U
3¢ QeKTHBHBIC YHCICHHBIC METOJIBI PEIICHHS W CAWHCTBCHHOE OTPaHHYCHHE €ro NPUMEHCHUS - Pa3MEPHOCTh
MIPOCTPAHCTBA COCTOSIHUM.

[IpencraBnenne MOBEAECHHMS CHCTEMBI C IMOMOINBI0 MapKOBCKOH MOJIETH TpeOyeT OIpeleleHus Bcex
BO3MOXHBIX COCTOSTHHI CUCTEMBI, MMPEIIOYTUTENFHO H300paKEHHBIX HA TUarpaMMe COCTOSIHHN U MEPEX0I0B.
Kpome 3Toro, Z0mKkHBI OBITE OINpeAeNeHbl (TIOCTOSHHBIC) HHTEHCUBHOCTH IIEpexoja U3 OJHOTO COCTOSHUS B
npyroe (MHTEHCHBHOCTH OTKa3a WM PEMOHTa, MHTEHCUBHOCTH COOBITHS U T.I.). BhIXOJaMH MapKOBCKON
MOJICTIM SIBJISIFOTCSI BEPOSITHOCTH TPEOBIBAHUS CHUCTEMbl B JIAaHHOM Ha0bope cOCTOSHWM (OOBIYHO 3Ta
BEPOSITHOCTD SIBJISIETCSI [TOKA3aTeIeM KauecTBa pabOThl CUCTEMBI).
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A.1.5.2 IIpumenenue

OtoT METOJ TMPUMEHSAIOT B ClIydae, KOTrJJa MHTCHCUBHOCTH IIEpPEXOoJa (OTKa3 HUIIn peMOHT) 3aBHCHUT OT
COCTOSIHUSI CHCTEMBI, HArpy3Kd HIH CTPYKTypbl CHUCTEMBI (HampUMEp, PE3epPBUPOBAHUS), CTPATETHH
TEXHHYECKOro OOCHyXXMBaHMS WIH JApyrux ¢(akTopoB. B wacTHOCTH, CTpyKTypa CHCTEMBI (THII
pe3epBUPOBaHMs, 3alacHble YacTH) M CTPAaTerHH TEXHUYECKOro OO0CTyXHMBaHUS (KOJMYECTBO PEMOHTHBIX
6p1/1raz[) BBIABJISIFOT 3aBUCHUMOCTH, KOTOPBIC HC MOT'YT OBITH MOJIY4CHBI APYT'UMU MECTOJaMHU.

IIpumep - IIporHo3npoBaHne XapaKTePUCTHK HA/le:KHOCTU/PadoTOCIIOCOOHOCTH.

A.1.5.3 KiroueBbie 2JIEMEHTHI

MCTO,H COCTOUT U3 CICAYIOIUX KITFOUCBBIX JICMCHTOB!

- OIpeJIeJIeHUs TPOCTPAHCTBA COCTOSIHUNA CUCTEMBI;

- Ha3Ha4YeHHs HHTEHCUBHOCTEH Iepexo/ia COCTOSTHUM (IIOCTOSIHHBIX BO BPEMEHH);

- OIIpeJeIeHHs XapaKTePUCTHK BBIX0/1a (TPYIIIUPOBKA COCTOSIHUM, KOTOPBIE IIPHBOJIAT K OTKa3y CHCTEMBI);

- pa3paboTKH MaTeMaTHYECKOH MOJAENH (MaTpUIbl MHTEHCUBHOCTEH MEPEX0/I0B) M PELICHUH MapKOBCKUX
MOJIeJIeH JIsl UCIIOJIb30BaHMUs OIXOSIIEr0 MTaKeTa MporpaMm;

- QaHaJIN3a Pe3yJIbTATOB.

A.1.5.4 IIpeumyiiectBa

[IpumeHeHne METOIa JAET CIEAYIONINE IPEUMYIIECTBA:

- obecrieunBaeT ruOKyI0 BEPOSTHOCTHYIO MOJIENb AL aHAIN3A TOBEJCHHS CHCTEMBL;

- MOXeT OBITh aJanTHPOBAaH K CIOKHBIM H30BITOYHBIM KOHGHIYpaIrMsaM, CIOXHOH CTpaTeruu
TEXHUYECKOTr0  OOCHYXXHBAaHUS, CIOXHBIM MOJENsAM o00paOOTKM HeUcCHpaBHOCTEH (HEYCTOHUYMBBIE
HEUCIIPaBHOCTH, CKPBITBIC HEUCIIPaBHOCTH, PEKOH(QHUIYpaluH), IErpaJalliOHHBIM pexXnMaMm paboTbl |

O6IIII/IM DpUYrHaM OTKa30B;

- ITaeT BEPOSATHOCTHBIC PEIICHUS JUIS MOJYyJel, KOTOpble OyayT MCIIOIB30BAHEI B IPYTHX METOJAX, TAKHUX
KaK METOZbI CTPYKTYPHOM CXEMBbl HaJIEXKHOCTH U JIEPEBA HEUCIIPABHOCTEN;

- MO3BOJIAET TOYHO MOACIUPOBATH MOCICAOBATCIBHOCTDH COOBITHI ONPEACIICHHOIO BHUJAa WIN IOPSAAKa
NOABJICHUA.

A.1.5.5 Orpanuuenusi:

- C YyBEeIMYEHHEM KOJIMYECTBA KOMIIOHEHTOB CHCTEMBI KOJIWYECTBO COCTOSHHH OSKCIOHEHIMATBHO
BO3pacTaeT, YTO NPUBOAUT K POCTY TPYJOEMKOCTH aHAJIH3a;

- Mozenb MOXeT OBbITh TpyaHa MU TMOJIb30BaTelNed MpH IOCTPOCHHHM M KOHTpoOJNe M TpedyeT
COOTBETCTBYIOILETO IIPOrPAMMHOTO 00CCIICUCHUS TSl aHAITH3A;

- YACJIOBBIC PE3YJIbTAThl MOXXHO IMOJIYYUTHb TOJIBKO JJIA ITOCTOSHHBIX MHTEHCUBHOCTEH Nnepexoa0B;

- HCKOTOPBIC ITOKa3aTeCIv, TaAKUC KaK CpEAHAA Hapa6on<a Ha OTKa3 U CpECAaHAA Hapa60T1<a J0 OTKasa, HC
MOTyT OBITh IOJIYYCHBI HCTIOCPEACTBEHHO 13 MapKOBCKOfI MOJECIIN.
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A.1.5.6 Crangaptsl
[Mpumensror TOCT P 51901.15.

A.1.5.7 llpumep

DnekTpoHHOE O00OpylOBaHME (Halee - MOIYNb) COAEPKHUT (DYHKIHOHANBHYIO 4YacTh &
JIMATHOCTHYECKYIO YacTh L), m306paxkennsie Ha pucynke A.6. ITox TepMuHOM "mmarHoCTHKA"Hanee GymyT
MO/Ipa3yMeBaTbCs YaCTH CHCTEMBI, KOTOPBIC BBIOJHAIOT HaONIONCHUS, KOHTPOIb M OTOOPaXarT HX
pe3ynpTaThl Ha JAWCIDIee (ammapaTHBIE CpEACTBA, IPOTPaMMHOE OOecledeHHe, NporpaMMHpyeMoe
obopyaoBaHue).

— F | D |—

Pucynok A.6 - Ilpumep moaysst
B nanHOM npuMepe HCHONb3YIOT TAKXKeE CIEAYIOIINE TEPMUHBI C COOTBETCTBYIOLIMMHU ONIPENEICHUAMU:
nedekT curaana: HecnocoOHOCTh IMarHOCTHYECKOM YacTH MO/IaBaTh CHTHAM O HEHCIIPAaBHOCTH;

HepaboTocnoco0Hoe cocTrossHHe: COCTOSHHE JJIEMEHTa, XapaKTepH3yeMoe HEHCIPABHOCTBIO MIIH
BO3MOXKHOII HECIIOCOOHOCTBIO HCIIONHATH TpeOyeMylo (QYHKIHMIO B TEUCHHE MNPOQPHIAKTHUECKOTO
TEeXHHYIECKOTO 00CITyKUBAHUS,

JIOKHBIA CHTHAJ: HeI/ICHpaBHOCTL, O6Hapy)KCHHa§I BCTPOCHHBIM TECTOBBIM O60pyIIOBaHI/IeM N z[pyroiz'l
cXeMoM KOHTPOJIA, XOTs B Z[CﬁCTBPITeHbHOCTM HCUCIIPABHOCTH HECT;,

pe:kuM HeucnpaBHocTU: OJHO U3 BOSMOXKHBIX COCTOSHHN Ae(EKTHOTO 3JIEMEHTa Ul JaHHOU TpeOyeMoi
(hyHKunu;

J0Jd HeHCHpaBHOCTeﬁ: ﬂOJ’lﬂ H€I/ICHpaBHOCT6171 3JIEMCHTA, KOTOpasd AOIyCKACTCs B JAHHBIX YCIOBUIX;

AUArHOCTHKA HEUCIIPABHOCTH: HeﬁCTBHﬂ, OpEeANpyuHATBIC 1 paclio3HaBaHHs HCEHUCIIPAaBHOCTH,
JIOKaJIN3allu U I/IZ[GHTI/I(i)I/IKaI.lI/II/I MPpUYIKrH;

CKpbITast HEUCIIPABHOCTD: CyLLlGCTBy}OLLlaﬂ HCUCIIPAaBHOCTb, KOTOpas €1ic HE 06Hapy>1<eﬂa;

paboTocnocodHoe cocTossHHe: COCTOSHHE JJIEMEHTa, B KOTOPOM OH MOXET HCIIONHATH TPeOyeMyro
(DYHKIHMIO P HAIMYMN BHEITHUX PECYPCOB IIPU HEOOXOANMOCTH.

Ha nuarpamMme u300pakatoT Kakablii (pyHKIMOHAJBHBIA OJIOK B IBYX COCTOsSHUsAX. OIHO COCTOSIHUE
COOTBETCTBYET pPabOTOCIIOCOOHOMY COCTOSHHIO, a Jpyroe - HEUCIPABHOCTH (HEpabOTOCTIOCOOHOE
coctosiaue). Mozienb IBYyX COCTOSIHHI YIIPOIIAET aHaIU3 HAJCKHOCTH, HO MHOT/IA HE aJICKBATHO OIKMCHIBACT
peabHBIE COCTOSHMSA CHMCTEMBI, KOTJA KaXIblii (yHKIMOHATIBHBIA OJOK MMeeT (yHKIMOHATbHYIO & u
JIMarHOCTHYECKy!0 L} 4yacTH, KOTOphle MOTYT OTKa3aTh. Takme CHTyalluM pPaccMaTpMBAIOT C MOMOIIBIO
MapKOBCKOT'O aHAJIM3a MOICIAPOBAHHSL.

HpI/I MPUMEHCHNN MApPKOBCKOT'O aHaJIn3a BHA4YaJIC OIPCIACIIAIOT MNPOCTPAHCTBO COCTOSIHUH CHCTEMEL.

OnpezeneHne COCTOSHUSI PEabHOTO MOIYJISl M BO3JEUCTBUE OTKa30B (DYHKIIMOHATIBHON M THArHOCTHYECKOM
yacTel mpuBeieHbl B Tabmuax A.2 u A.3.
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Tabmuna A.2 - COCTOSTHHS MOJTYJISt

O06o3HaueHUe OrpenienieHne COCTOSTHUS
COCTOSTHUS
1 [IpaBuibHas SKCIUTyaTalus
2 JlnarHoctuyeckas omuoka; geheKT CUrHana
3 @DyHKIMOHAJIbHAS HEUCIPABHOCTb, OXBaY€HHAsl JUArHOCTUKON
4 OyHKIIMOHATFHAS HEUCITPABHOCTh, HE OXBAYCHHAS TUATHOCTHUKON
5 OyHKIIMOHAFHAST HEUCIPAaBHOCTh, HE OOHApy)KEHHAs H3-3a OTKa3a AMArHOCTUKU B PEXHAME
nedexra curHana
6 Jnarnoctuueckasi ommOKa; JJIOXKHBIM CUTHAT

Tabmuma A.3 - Bo3aeiicTBue 0TKa30B (YHKIIMOHAIBHOW U TUATHOCTHYECKOHN JacTel

CocTostHHE YacTH CocCTOsSHHE 4acTu £ O003Ha- BosneiicTBre 0TKa30B
F ueHue
COCTOSIHUSI
Paborocnocobrnoe | Paborocmocobroe 1 Koppexrras sxcmtyaTamus (cocrosHue 1)

HencripasrocTs B 6 Ecte  curnHan.  Yacts F HaXOJOWTCS B

pexUME "JIOXKHBIN paboTOCIIOCOOHOM COCTOSHMM J0 TeX IIop, IOoKa

curHain" HepcoHa T10 TEXHUYECKOMY OOCITYXUBAHUIO HE
3aKOHYUMT peMoHT. Ecim B wactu & Her
U30BITOYHOCTH, OKCIUTyaTallMI0 dTOHW YacTh He
MPEeKpaIIatoT BO BpeMs peMOHTa (COCTOsIHUE 6)

Hewuncnpaguocts B 2 Her cursana. Yactb F HaXOIUTCSA B

pexnuMe "nedext paboTOCIOCOOHOM COCTOSIHMH (COCTOSIHHE 2) IO TeX

curnana" 0P, TIOKa HE OTKAXKET (COCTOSHUE 5)

Heucnpasnoe Pa6oTtocnoco6HOE 3 Ectp CUTHAJL. [IpaBunbHOE pacrno3HaBaHue

HeucnpaBHOCTH (cocTostHuE 3)

Hewucnpasnoe 5 IlocnenoBarenbHOCTE  COOBITUH, MPEAIIECTBYIOIINX
3TOMY COCTOSHHIO: THarHOCTHYECKas HEHCIPaBHOCTh
(pexxuM nedexra curHana), MOACUCTEMa IMPUXOAUT B
cocTosiHME 2; (pyHKIMOHANbHAS HEHCIPABHOCTH; HET
CHTHaNa (COCTOsTHHUE 5)

Hewussectno 4 HeoOHapyxuBaeMasi HEUCTIPABHOCTH (coCTOsTHHE 4)
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Ha pucynke A.7 n300paxxeHa AuarpaMma COCTOSHHUH U epexonoB. OHa yka3bIBaeT Ha CIEIyIOIIee:

- (YHKIMOHAIbHAS YaCTh CHCTEMbI HE MOXET OBITh OXBauCHa MUATHOCTHUKOM, 3TO O3HAYAET, YTO OTKa3
(hyHKIIMOHATBHOM YaCTH HE MOXKET ObITh OOHAPYKEH (CocTosIHUE 4);

- IMarHOCTHYECKas 4acTb MOJKET IOJaBaTh CHUTHAJN, KOTJAa OH HE Hy)XEH (COCTOSHUE 6) MM HE MOMKET
MOJIaBaTh CUTHAJ, KOTJIa OH HY>KeH (COCTOSHUS 2 U 5).

O - paboTocmocoOHOE COCTOSTHIE; - HepabOTOCIIOCOOHOE COCTOSTHUE

Pucynox A.7 - luarpaMma COCTOSIHUM U IEPEX00B
INocTostHHBIC HHTEHCHBHOCTH IIEPEX0/ia COCTOSHUH yKa3aHb!I B Tabmuie A.4

Tabmuma A.4 - THTeHCUBHOCTH TiepexoJia

O6o03HaueHNe OmnpenencHue
HUHTCHCUBHOCT
U mepexona
M VIHTEHCHBHOCTh OTKa30B (QYHKIMOHANBHOM YacTh £
ME o VIHTEHCHBHOCTh OTKA30B YacTH £ , 0GHAPYKMBAEMBIX C TOMOILBIO IMATHOCTUKH
E
MNE WC VIHTEHCHUBHOCTh HE OOHAPY’KMBAEMBIX C TOMOIIBIO JMATHOCTMKH OTKA30B 4acTH &
E
= +
(AF=Ap ctrF NC)
MnoAD VIHTEHCHBHOCTb OTKA30B YacTu L) B pesxume JedeKTa cHrHANA
:
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Mo AD VHTEeHCUBHOCTh OTKa30B YacT L} B pexuMe JOKHOTO curHana (A o = A D,4pt >, o, Fd)

El

'u_F HNHTEHCUBHOCTD PEMOHTA 1TOCJIC HEUCIIPABHOCTH, 06Hapy)l(HBaeM0ﬁ C IMOMOIIIBIO JTUArHOCTUKHU

P:_"F HNHTEHCUBHOCTD PEMOHTA ITOCJIC HEUCIIPABHOCTH, O6Hapy)l(HBaeM0ﬁ C IMOMOIIBIO JTUArHOCTUKHU

-'I"':’D 7 HMHTeHCMBHOCTH PEMOHTA MOCJIEC HCUCTIPABHOCTU B PEKMUME JIOKHOTO CUTHAJIA
E

[Tocne IMOCTPOCHHUA AHarpaMMbl COCTOSIHUHM | OIIPCACIICHUSA WHTEHCUBHOCTEH nepexoaga K03(1)(1)I/II_II/ICHT
TOTOBHOCTU MOKHO pacCYUTaTb € IOMOILIBIO COOTBCTCTBYIOLICI'O MaKeTa MOporpaMm WA IMPOBECTU
HapaMeTpI/I‘IeCKI/Iﬁ aHaJiu3, paCCManI/IBa}OH.II/Iﬁ Pa3HOCTU WHTEHCUBHOCTEH rnepexoaa.

A.1.6 Anamms cetu Iletpu
A.1.6.1 Onucanue u nens

Certp Iletpu - rpaduueckuii METOA MPEICTABICHUS M aHATN3a CIOXKHBIX JIOTUIECKUX B3aUMOJCHCTBUIMA
KOMITOHEHTOB miu coObiTuii B cucteme. Ceth IleTpu oTpakaeT Takue CIIOKHBIC B3aMMOJCHCTBUS Kak
KOHKYPEHITUS, KOHPIIUKT, CHHXPOHH3AIIUs, B3aUMHOE MCKITIOUEHUE U OTpaHHUYCHHE pecypca.

CraTtudgHas CTPYKTypa HCCIIeyeMOi CHCTEMBI MOXeT OBITh ITpeacTaBieHa rpadgom cetu Ilerpu. I'pad cern
IleTpu cocToUT U3 TpeX NPUMUTUBHBIX 3JIEMEHTOB:

- MECT (06LI‘IHO H306pa>Kaeme B BUJC prI‘OB), KOTOPBIC TPCIACTABIIAIOT COCTOAHUSA CUCTEMBI,

- epexo0B (0OBIYHO M300pa’kaeMBIX B BHJIC JIMHHIA), KOTOPBIC MPEICTABISIOT COOBITHSA, ITOCIE KOTOPBIX
COCTOSIHUE CUCTEMBI U3MEHSIETCS;

- nyT (1300paxkaeMbIX B BHJE CTPEIIOK), KOTOPHIEC MTOJKIIFOYAIOT MECTa K Iepexo/iaM, a IMepexoIbl K MecTaM
U TIPECTABIISIOT JIOTHYECKU JOMYCTUMbIE MOAKIIOUSHUS MEXIY COCTOSHUAMH U COOBITUAMH.

CocTosiHHE AOIyCTUMO B JaHHOH CHUTYallHH, €CIIM COOTBETCTBYIOIIEE MECTO OTMEUCHO, 10 KpaiHeH Mepe,
OJJHUM MapKepoM, H3o0paxxaeMbiM B BHae Touku "®". JluHaMHKa CHCTEMBI IIpE/ICTaBICHA MOCPEICTBOM
JIBIDKCHUS. MapKepoB B rpade. [lepexon HoImycKaroT, ecim ero BXOJHBIE MECTa CoAepikar, 1o KpaifHel Mepe,
oauH Mapkep. JlomyckaeMbIi mepexox MOXeT ObITh BEIMONHEH. IIpu ymameHWn mepexoja yAAISIOT OXUH
MapKep M3 KaKIOT0 BXOJHOTO MecCTa ¥ ITOMENIA0T OJWH MapKep B KaXI0oe MecTo BBIBoAa. lIpasmia
MOCTAaHOBKM H YAQJICHHS MAapKepoB IO3BOJSIOT IOJYYHTh BCE NOCTIXKUMBIC MapKHUPOBKH, HA3bIBaEMBIC
HabopoM pocTixuMocTH cetd [lerpu. Habop HOCTHXMMOCTH BKIIIOUAET BCE COCTOSIHUS, B KOTOpbIE CUCTEMA
MOXET MOTIACTh U3 HAYaTbHOTO COCTOSHHUS.

Cranpaptaele cetu IleTpu He copepxar MoHATHA BpeMeHH. OJHAaKO MOSBUIOCH MHOTO PACIIUPEHHH B
cetu IleTpu, B KOTOpBIe [q00aBIE€Ha CHHXPOHM3AIMSL. ECIM WHTEHCHBHOCTH yHaleHHs (TIOCTOSHHAs)
JEHCTBYET NPU Ka)KIAOM IEpexojie, AMHAMuKa ceTH IleTpu MoxeT ObITh HMpOaHAIM3MPOBaHA MOCPEICTBOM
HETIPEePHIBHOW MAapKOBCKOH LEMOYKH BPEMEH, MPOCTPAHCTBO COCTOSHHN KOTOpOH u3oMopdHO, ¢ Habopom
JIOCTHKUMOCTH COOTBETCTBYIOLIEH cetu Iletpu.

Cerb Iletpu MoxeT OBITH UCTIONB30BaHA KaK SI3bIK BHICOKOTO YPOBHS AJIsI CO3JJaHUSI MApKOBCKUX MOJENeEi.
HexoTtoprie nHCTpyMEHTaNBHBIE CPEACTBA aHAIN3A HAJAES)KHOCTA OCHOBAHBI HA 3TOM METOJIE.

Cetn HCTpI/I 00€eCIeYnBaIOT TAKKE ycCiaoBuA ajs1 MOACIIUPOBAHUA.
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A.1.6.2 [IpumeHeHue

Cerp Iletpym pekoMeHIyeTCS TPUMEHSTb, KOT/Aa JOJDKHBI OBITh YYTEHBI CJIOXKHBIE JIOTHYECKHE
B3aUMOJICHCTBUSL  (KOHKYPCHIUS, KOH(JIUKT, CHHXPOHHM3AIUs, B3aMMHOE HCKIIOYCHHUE, OTpPaHUYCHUE
pecypca), Tak Kak ceTh [leTpu HCIONb3yeT OOBIYHO OoJiee MPOCTON M €CTECTBEHHBIN SI3BIK JUIS OMMCAHUS
MapKOBCKOM MOJIEIH.

A.1.6.3 KirroueBBI€ 3JI€MEHTBI

KnroueBoit amement ceru Iletpu - ommcaHue CTPYKTYPBI CHCTEMBI M €€ JTHHAMHYECKOTO IOBEICHHUS C
MOMOIIBI0 IMIPUMHUTHUBHBIX JJIEMEHTOB s3blka cetu IleTpu (MecT mepexomoB, AYyr W Mapkepos). s
MIPUMEHEHUS 3JIeMEeHTOB ceTeil [leTpu TpedyeTcst HCIOIb30BaHHE CIICIUATBHBIX TPOTPaAMM:

a) KaYeCTBEHHOTO aHAJIN3a CTPYKTYPHI;

b) KoIMYECTBEHHOIO aHajK3a (€CIH MOCTOSHHAS WHTEHCUBHOCTD yJAaJICHUS Ha3HAUCHA HA MEPEXOMbl CETH
IleTpu, TO KOJMYSCTBEHHBIH aHAIM3 MOXET OBITh BBHINOJIHEH C TOMOIIBIO PEIICHHS COOTBETCTBYIOIICH
MapKOBCKOH MOJIETIH).

A.1.6.4 locTouHcTBa

Cern IleTpn NpUMEHSIOT B CIIydasx, €CIH HEOOXOIMMO INPEACTABHUTH CIOXKHBIC B3aUMOJCHCTBHS CpeIH
anmapaTHbIX UM IPOrPAMMHBIX MOJYJIEH, KOTOPBIE TPYJHO OIUCATh IPYTUMU METOJAMU.

Ceru Ilerpu SBISIOTCA XOPOIIMM CPEACTBOM pa3pabOTKM MapKOBCKHX Mopeneil. OOBIMHO ommcaHue
CHCTEMbI TOCPEJICTBOM ceTh Ilerpu TpeOyeT 3HAYMTEIBHO MEHBIIETO KOJMYECTBA JJIEMEHTOB, 4YeM
COOTBETCTBYIOIIEE MPEICTABICHHE.

MapkoBcKasi MOJeNIb aBTOMaTHYECKH MOXET ObITh IIOJyYeHa Ha OCHOBE ceTH IleTpm, a CIO0XXHOCTB
HPOLEAYPHl AHATUTUYECKOTO pemIeHHst OyIeT CKpBITa OT Pa3pabdOTyYmMKa, KOTOPHIH PabOTaeT TOIBKO Ha
ypoBHe cetu [leTpu.

Kpome Toro, cetu IleTpu nmo3BosistOT NPOBOAUTH KaYECTBEHHBIN aHAIN3 CTPYKTYpPbI, OCHOBAHHBIN TOJIBKO
Ha CBoHcTBax rpada. DTOT CTPYKTYypHBIH METOJ| aHanu3a SIBISETCS OoJiee JEUIEBBIM, YeM IIOCTPOCHHUE
MapKOBCKOH MOJIEIH, ¥ 00ecIeynBaeT HeoOX0MMMOM HH(OpMAITHeH Ul ee TIPOBEPKH U YTBEPKIACHHUS.

A.1.6.5 OrpanuueHust

Tak kak KOJIMYECTBEHHBIM aHalW3 OCHOBAaH Ha paspa60TKe U pCUHICHUHA COOTBGTCTBleH.[efI MapKOBCKOﬁ
MOJCIIH, OOJIBIINHCTBO OFpaHI/I‘IeHI/Iﬁ TC K€, 4YTO U U1 MAPKOBCKOI'O aHaJIn3a.

MCTOZIOJIOFI/IS[ CECTHU HeTpI/I Tpe6yeT HCIIOJIB30BaHUs  IPOrpaMMHBIX  CpPCACTB, paBpa60TaHHI)IX
KBaHl/l(bl/lL[I/IpOBaHHbIMI/I crieuaJIucraMu.
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A.1.6.6 IIpumep

VYcroiunBas K ommOKaM MyJIBTHIPOILECCOPHAS KOMIBIOTEpHAs CHCTEMA, CTPYKTypHas cXema KOTOPOH

1300pakeHa Ha pUCYHKE A.8, COJEPIKHUT JIBE HE3aBHCHMbIE TIOJICHCTEMBI 45 1 H Ry 7 ¢ obmeit mamsaTei0 M3.

ﬁ?ﬂ =

Pucynok A.8 - CtpykTypHas cxema MyJIbTUIIpOIieccopa

Kaxxnas noacucrema .-5"! (i =1; 2) cocTouT M3 OJHOTO Tpoleccopa £ , OHOI JOKaTbHOH MaMaTH M u

JABYX JUCKOBBIX MOI[yJIeﬁ Dﬂ u D!z . Iuna N COCOUHACT OTH ABC MOACUCTEMBI U O6HIyIO naMAThb.

O6mas croxacTudeckast ceTb [leTpn cucTeMBl, IpeacTaBIeHHON Ha pUCyHKe A.8, n300pakeHa Ha PUCYHKE
A9.
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Pucynok A.9 - Cets IleTpu MyJIbTUIPOLIECCOPHOM CHCTEMBI

Mecrta co 3HaKoM " &% "COOTBETCTBYIOT KOMIIOHEHTaM B HEPAGOTOCIOCOOHOM COCTOSHUM.

Mapxkep " &2 "oTpakaeT IONHBINA OTKa3 CHCTEMBI.

ITepexomp co 3aKoM " § " B 0603HAYEHHH COOTBETCTBYIOT OTKAa3y KOMIIOHEHTA.

Takas MapKHpPOBKa CETU HeTpI/I NPEACTABIACT MYJBTUIIPOOECCOP C KOMIIOHCHTaAMH, HaXOAAIIUMHUCA B

paboTOCTIOCOOHOM COCTOSIHUM.

A.1.7 AHaJIM3 BHJIOB M NOCJIEACTBHII 0TKA30B

A.1.7.1 Onucanue u 1elb

Ananmu3 BUOB U mocnencTBuii 0Tka3oB (FMEA) sBnsieTcss BOCXOASIIMM METOZOM aHaIN3a HaJIe)KHOCTH,
KOTOpPBI OOBIYHO TPUMEHSIOT Ui H3y4YeHHs MaTepuana, KOMIIOHEHTOB, OTKa30B OOOpPYJOBAaHUS H WX
BO3JICHCTBHI Ha CIEIYIOMUI Ooee BHICOKHI (DYHKIIMOHAJIBHBIH YPOBEHb CHCTEMBI. MTepaluu 3THX IIaros
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(nneHTH(UKAIMS OMUHOYHBIX PEKAMOB OTKAa30B M OLIEHKA WX BO3ACUCTBHS Ha CIEAYIOUIHA Oojiee BHICOKUI
YPOBEHb CHCTEMBI) 3aKaHUMBAIOTCS UICHTH(QHKAIMEH BCEX PEKMMOB CIUHUYHBIX OTKa30B cucteMbl. FMEA
MOXET OBITh HWCIONB30BaH JJisl AaHajiW3a CHUCTEM, HCIOJNB3YIOMIUX TEXHOJOTHH C TMPOCTHIMHU
(DYHKIIMOHATEHBIME CTPYKTYPaMH OTKa30B (JIEKTPHUUECKUE, MEXaHHICCKHEe, THAPABIMICCKUE, IPOrPaMMHBIC
W T.JI.). AHaIM3 BUJIOB, MOCIEACTBUA W KpuTHIHOCTH 0TKa30B (FMECA) pacmmupser FMEA, onpeness
KOJIMYECTBO MOCIEICTBUI OTKa3a yepe3 BEPOSTHOCTU MOSBICHUS U CEPhe3HOCTH MocieAcTBUil. Cepbe3HOCTh
TIOCJIC/ICTBH OIIEHUBAIOT B COOTBETCTBUH C 3aJJaHHOH IITKAJIOH.

A.1.7.2 TIpumeHeHue

FMEA u FMECA 00b14HO IPUMEHSIOT B ClIy4yasiX, KOTJa YPOBEHb PHCKA BBISBIISETCS HA PAaHHUX YPOBHSX
pa3paboTKi mpoayKuuu. VX NpUMEHSIOT Ui HOBBIX TEXHOJOTHH, IPOIECCOB, IPOCKTOB WK TIPH
M3MEHEHHAX YCIOBHH OKpyxaromeil cpemsl, Harpy3ok wian nHcTpyknuit. FMEA wnmn FMECA moryT OBITh
NPUMEHEHBI Ul KOMIIOHCHTOB WJIM CHCTEM, KOTOpPBIC IPEACTABISIOT COOOHM MPOIYKIHUIO, IPOIECCH YIIH
MPOM3BOJCTBEHHOE oOopyaoBanue. OHM TaKKe MOTYT OBITh NPUMEHEHBI K CHUCTEMaM IPOrpPaMMHOTO
obecrieyeHus!.

A.1.7.3 KitoueBble 3J1IEMEHTbI

FMEA unu FMECA cocTosT 13 cieyonmx 3TaroB:

- HACHTUUKANUS TPEOOBAaHNUH K QYHKIIHOHUPOBAHUIO KOMIIOHEHTa CHCTEMBI;

- HACHTU(UKAMS TOTCHIIHAIBHBIX BHOB, TOCICCTBHI W IIPHYHH OTKA30B,;

- UACHTU(DUKALMS PUCKA, CBSI3aHHOTO C BUAAMH U MMOCICACTBHAME OTKa3a;

- HACHTU(UKALNS PEKOMEHAYEMbBIX ACUCTBHIA AJIS1 YCTPAHEHUS HJIH YMEHBIIECHHS PUCKA;

- 3aBepLIAIOINE JeHCTBUS.

A.1.7.4 locTouHCTBA:

- CUCTEMaTH4YCCKasa I/I,Z[GHTI/I(l)I/IKaI_II/IH OTHOIIIEHUI MPpUYUH U HOCHGHCTBHﬁ;

- Ha4aJIbHass MHAUKaUA TE€X BHJ0OB OTKAa30B, KOTOPbLIC, BO3MOXHO, MOTYT OBITh KPUTHUYCCKUMH, 0COOCHHO
OTKa30B, KOTOPBIC MOT'YT TOBTOPATHCA,

- HACHTU(HKALMS PE3yIbTaTOB ONPEACICHHBIX IIPHYHMH HIH COOBITHA, KOTOPHIC SIBIISIFOTCS] BaYKHBIMH;
- obecrieueHUe MOpsiIKa UACHTU(DHUKALMK MEp [0 CHIXKCHHUIO PUCKa;

- BO3MOXHOCTb HMCIIOJIb30BaHHs B MNPCABAPUTCIIBHOM aHAJIM3€ HOBBIX WKW HEHUCHBITAHHBIX CHUCTEM WIIH
IIpOHECCOB.

A.1.7.5 OrpanuveHus:
- 00beM BBIXOJHBIX JAHHBIX MOXKET OBbITh OOJBIINM, AaXKe 11 OTHOCUTEIBHO HECIIOKHBIX CUCTEM;

- METOH MOXKET CTaTb CJOXHBIM W HCYIPABISACMBIM, €CJINU HET YETKOH CBSI3H MEKOY HpI/I‘II/IHOﬁ n
NOCJICACTBUSMU,

- METOJ HC NMpE€AHa3HAYCH I aHalIn3a BPEMCHHBIX HOCHC,Z[OB&TGH]:HOCTC;I, IpoueCcCOB BOCCTAHOBJICHUA,
YCJ'IOBI/Iﬁ Opr)KalOH.[GfI Cpeabl, aCTICKTOB TEXHUYCCKOI'O O6CJ'Iy)KI/IBaHI/I$[ UT.nOa;
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- IepBOHAYaIbHAS MOJICIIb KPUTHYHOCTH YCIOXKHSICTCS 3a CUST BKIIOYCHHUS KOHKYPHPYIOIUX (BaKTOPOB.
A.1.7.6 Crangaptsl

ITpumensiror TOCT 27.310.

A.1.7.7 Ilpumep

[Ipumep aHanM3a BUAOB U IOCIEICTBUI O0TKA30B IPUBEACH B Tabmure A.S.
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Ta6muma A.5 - I[Tpumep FMEA

40

YpoBeHb KOHTPAKTOB IIpoext Iloarorosnen
Howmep nucra OneMeHT Onobpen
Craaus 3a1auu IMpobnema Hara
IMopsan-| Omnwucanne | Kop Bun Bosmoxnsie | [Ipusnak | Jlokans- | Bo3geii- Meppl, Knac | Uaten- | HMcrou- | Pekomen-
KOBBII | (yHKIHMM | OTKa- | OTKa3a | MPUYHMHBI OTKa3a | OTKa3a HBIC CTBHE Ha | TIpemyrpe- c CHB- | HUK JaH- | J[yeMbIe
HOMEp | JJIEMEHTa 3a Mocjien- | BBIXOJ JKAalonue | omac- | HOCTb HBIX JecTBuUs
CTBHS | 3JIEMEHTa OTKa3 HOCTH| OTKa3za
1.1.1 |Crarop 1111 |Pa3peiB | Pa3psiB oOMoTku |HUckpo- |Huskas |Otkiro- | YcTaHOBHTH 4 -
JIBUTATEIS enu o0pazo- |MomI- YeHHUE TeMIepa-
BaHHE  |HOCTb TypHOE pelie
Ha OZIHY U3
a3
1112 |PazpeiB  |OOpEIB Hckpo- |Huskas |Otwito- | YCTaHOBUTH 3 -
Lenu COeAMHEHUH obpa3o- | Moui- YeHUE Temrepa-
BaHUE  |HOCTb TypHOE pere
Ha OJIHY W3
¢a3
1113 |Hapy- TTocTosiHHas Braro- | Ilepe- Her Exeronnas 4 -
IICHWE | BBICOKAsS YeHHe |Tpy3Ka |BBIXOJa |IIPOBEpKa
u30- TeMIeparypa, CUCTEMBI Temrepa-
JISUH IIPOU3BOJCTBEH- |3aILUTHI TYpPHOT'O pee
HBIN 1eeKT
1114 |Pa3mbl- | Crapenwue; oOpbiB | Brmro- |- Her PesepBu- 3 Pexomen-
KaHue COCIMHEHHUS YeHHUE BBIXO/Ia | pOBaHHE ayercs
enu CUCTEMBI pe3epBHOE
TepMo- 3aIINTHI COeTMHEHHE
pe3uc- Ha BHELIHUH
TOpOM KOXKYX




1115 |Pa3mbl- | Brirouenue Bruo-  |CHmke- |Her YcraHoBUTH Pexomen-
KaHue CUCTEMBI 3aIlIUTHI | UCHHE  |HUE BBIXOJ]a | TeMIepa- Ty eTCst
enu CHCTEMBI |3amaca |TIpH TypHOE pele pe3epBHOE
TepMO- 3aLUTHl | CKOPOCT |BBICOKOM COeZIMHEHNE
pe3uc- u cpaba- |Harpyske Ha BHEITHUHA
TOpOM THIBAHUS KOXKYX
peine
1.1.2 |Cucrema 1121 |Heanek- |bnokuposka Bricokas | beictpo  |Beictpo | YcraHOBUTH -
OXJTaXKICHHSI BaTHOE |HHU3KOW pPa3HOCTH |TEMIIe- |MEHS- W3MEHs- | TeMIepa-
JIBUTATENS OXJIaX- |JaBJICHUI patypa |romasicsi |eTcs TypHOE pelie
JleHue cTatopa |TeMIle- |TeMIle- |Ha cTaTop
patypa |paTypa
craropa
1122 | Yreuka B |Heucnpas- Hocth | Temne- |Heanek- |Bbeictpo  |IIpoBepka -
aTMoc- | TpyOorpo- parypa |BaTHOe |MeEHS- Temmepa-
dbepy BO/IA JBUTA- |OXJaX- |IOMAscs |TypHOTO pele
Tens JIeHHE TeMIe-  |4epe3 KaXKable
nBura- |parypa |24
Tens JIBUTa-
TeNs
1122 |Iloctyn- |Hewucnpas- nHocth |Huzkuit |Ilona- - ITposepka -
JieHHe U3 | Tpyoorpo- BBIXOJl | JIaHHE TpyOOIIpO-
aTMoCc-  |BOJA BO3IyXa BOJIa 4yepe3
bepbt B Kaxkaple 2 4
CUCTEMY
1.1.3 |IloBenenue | 1131 |Heuc- Uznoc Huzkuit |Tloreps |Her Exennes- -
JIBUTATEIS mpaB- TIPOKJIAJIKU YpOBEHb | Macia BO3/E€H- |HBIE IPOBEPKU
HOCTh Macna CTBUS, SENIIR T
MIPOK- eciu yTeueK
JIaJIKH. yTeuka
Vreuka HECEphb-
e3Hast
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A.1.8 UcciienoBaHue 0MacHOCTH U paG0TOCIIOCOOHOCTH
A.1.8.1 Onncanue u 1enb

HccrnenoBanne omacHoctd U pabotocniocodHocTn (HAZOP) - 310 AeTanbHBIN Mpoliece UACHTH(PHUKAINT
pobJeM OMacHOCTH U PaboTOCIIOCOOHOCTH, BBIIONHAEMBIN rpynmoi crenuanctoB. HAZOP npennazHaueH
UL MICHTH()UKAIMK [MOTCHIUAIBHBIX OTKJIOHEHHH OT IIeledl MpOeKTa, a TaKXkKe sl DKCIEPTH3BI HX
BO3MOJKHBIX MIPUYHH M OLCHKHU MTOCICACTBHA.

B ocroBe HAZOP nexut skcrepTusa ¢ MOMOIIBIO yIpaBisromux ciaoB. OcHoBHOe HazHaueHue HAZOP -
MOWCK OTKJIOHCHHH OT UeJIeH IPOEKTa, IMOKEIaHWW MPOCSKTUPOBIIMKA WM TpeOOBaHUU crienupUKaui K
(YHKIIHOHUPOBAHHUIO CHCTEMBI, €€ 3JICMCHTaM M XapaKTepUCTHKaM. UTOOBI OOJNErYuTh IKCIIEPTH3Y, CHCTEMY
JeTSIT Ha 4YacTH TakuM oOpa3oM, 4TOOBI Ui KaIOW 4YacTH OblIa OMpEeAeseHa IeNb IPOEKTa, KOTopas
BBIPAXACTCS Yepe3 AIIEMEHTHI, IepeIatoIine 0OCOOCHHOCTH, MPUCYIIIE ITOH YaCTH U MPEICTaBIISIONIIE CO0O0M
KOMITOHEHTHI YacTH.

DJyeMeHTBl MOTYT OBITh AUCKPETHBIMH IIaraMy WM CTaJUsAMH B IPOLEAYPE, OTJACIbHBIMU CUTHANAMU U
3JIEMEHTaMH 00OPYIOBAaHUS B CHCTEME YIpaBICHUS, 000PYZOBAHHEM MM KOMIOHEHTaMH B IpOIECCe IIIH
3JIEKTPOHHOM CUCTEME H T.JI.

Wpentudukanus OTKIOHESHHH OT LieNeil IpOeKTa JOCTUraeTcs B MPOLEcce OMpoca ¢ MOMOIIBIO 3aIaHHBIX
YHPaBIISIONINX CJIOB. YTPaBJISIOINIEE CIOBO JOJHKHO CTUMYJIHPOBATh 00pa3HOE MBIIUIEHHE, COCPEIOTOYNBATh
WCCIIeIOBaHNE HA KOHKPETHYIO 1I€Tb M BBISBIITD MICH U CYKICHUS, MAKCUMHU3UPYSI TIOJHOTY UCCIIECIOBAHUS.
VYpaBisonye c1oBa U UX 3HAYCHUS IPUBEICHBI B Ta0IHIax A.6 m A.7.

Tabnuna A.6 - OCHOBHBIE YIIPABIISIONIUE CI0BA U UX 3HAUCHHS

VYrpasinsmoiiee clIoBO 3HaueHue
HE WUJIN HET 3aKOoHYEHHOE OTPHUIIAHKE LEJIeH TPOEKTa
BOJIBIIE VBenudeHue Konu4yecTsa
MEHBIIE YMeHblIeHnEe KOIUYeCTBa
TAK XKXE, KAK KadecTBeHHOE U3MEHCHHUE/YBEIHMUYCHHUE
YACTH KavecTBeHHOE N3MEHCHUE/YMEHBILICHUE
3AMEHA Jloruueckas IpPOTUBOINOJIOKHOCTD LIEJISAM IIPOEKTa
JIPYT'OM, YEM ITonnas 3amena
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Tabmuma A.7 - JIONONHUTENBHBIE YNPABISIONIME CIOBA, OTHOCSIIHECS KO BPEMEHH, MOPSAKY WIH
MIOCJIE0BATENBHOCTH IEHCTBUI

VYpasisiomiee CIOBO 3HauyeHue
PAHO OTHOCHUTCS K BpEMCHHU
O3 JHO OTHOCHTCS K BpEMECHU
IPEXIE OTHOCHUTCS K IOPSAAKY WUIIH TOCIIE0BATEIHHOCTH
ITIOCIJIE OTHOCUTCS K NOPSAKY WU IIOCIEN0BATENBHOCTU

A.1.8.2 [Tpumenenue

HUccnenoranne HAZOP nmpuMeHSIOT Ha MO3AHUX CTaJuAX Pa3padOTKH MPOEKTa IS AKCIIEPTH3BI CPEICTB
SKCIUTyaTallud U TMPpH U3MEHEHUH dTHX cpeAcTB. Jlyumee Bpems 1is BbinoiaHeHus uccnepoBanuii HAZOP -
HETOCPEACTBEHHO NEpe]] 3aBEPIICHUEM IIPOEKTA.

A.1.8.3 KiroueBble 211EMEHTBI:

- uccnenosanue HAZOP siBnsieTcst TBOPUECKHM MPOLIECCOM;

- MCCIIEJIOBAaHHME ONMpaeTCs Ha CHCTEMaTHYeCKOe MPUMEHEHHE YNPaBIAIOMUX CIOB IS UIACHTH(UKALUH
MIOTCHIIMAIBHBIX OTKJIIOHEHHH OT IeJIeif pOeKTa M MCIONb30BaHUE 3THUX OTKIOHEHUH B MajbHEHIIeH padoTe

YJICHOB I'PYNIbI UIA UCCIICAOBAHUA BO3MOXHBIX IMPUYNH OTKJIOHCHHUH U UX HOCHCHCTBHﬁ;

- UCCJIIEJOBAHUC MPOBOIAT IO PYKOBOJACTBOM 06yquH0ro 1 OOBITHOI'O JIMJICpA UCCICNOBAHUS, KOTOpLIﬁ
JOJDKCH rapaHTUpPOBAaTh BCECTOPOHHEC JIOTUYCCKOC U aHATTUTUICCKOE U3YUCHNUE CUCTCMbI;

- HUCCJIICNOBAHUEC MPOBOJAT CHEHUAIUCTBI B PA3JIMYHBIX obmactsx 3HaHI/II71, 06J1az[aloume HCO6XOHI/IMHMI/I
HaBbIKaMH U OIIBITOM;

- HCCJEJOBaHUE IMPOBOAAT B arMocdepe NOOPOKENATEeNbHOCTH M OTKPOBEHHOro oOcyxaeHus. Ilocie
HACHTU(PHUKALNY IPOOIEMBI €€ PETHCTPUPYIOT IS TIOCJIEAYIOMINX OIIEHOK U BBIBOJIOB,

- pemleHHs MO HACHTH(GUKAIUH TPOOJIEM PETHCTPUPYIOT IS JANBHEHIIEro pacCMOTPEHHS JIHMIAMU,
OTBETCTBEHHBIMHU 32 MTPOEKT.

Uccnenosanus HAZOP cocTosT u3 dYeTblpex OCHOBHBIX IOCJTEJIOBATENBHBIX 3TANOB, YKAa3aHHBIX Ha
pucyrke A.10.
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OnpedeneHMe
» OnpegeneHle ofnacTk NPMMEHEHWA 1M LENEA
» ONpejENeHWe OTEETCTEEHHOCTK
* BuIAENEHKME TRYNML

¥
MNoAroTOEKA
* [INaHWPOBAHKME MCCNEOBAHWA
» CAOQ AaHHBIX
» COrNacoeaHKMe cnocofa perMcTRaL MM
» JUEHKS BOEMEHK
» COCTABNEHWE rpadivka

¥

AKCMNERTMIA
o PazneneHME CUCTEMEl HE HaCTH
* BLifop 4acTy 1 oNpegeneHue Leny NpoekTa
* AEHTURIMKALMA OTKNOHEHMA MyTEM MCNONE3I0BAHMA YNPAENAKWME CNOE
ANA Ka#A0ra aNeEMEHTS
* ABHTURIMKALMA NOCAEACTEMA W MAKYKMH
* ABHTURIMKALMA 0A03HAYEHIMA NPOANEME
o AEHTURMKALMA MEXIHMIMOE 33 WMTEl, OOHADYHEHMA M MHLMEAL MK
o AEHTUIMKALUWA BOIMOMHEX KOPQQEKTMEYHIWME ¥ CMAMMAHKWME MEQD-
APMATAA (MPK HEaBX0AMMaCTIA)
s COrNacoBaHKME AERCTEMA
o [OBTOPEHWME ANA Ka#AOr0 aNeMEHTa, a 3aTemM ANA kawaod YacTi
CUCTEMEI

!

OORyMEHTALMA M NPOAOTHEHME
* EEEHME 33MMCER N0 3KCNepTH3E
» OchopMNEHKME AOKYMEHTALMM
» ONOBELWEHWE O PE3yNbTaTax MoCNesoBaHmMi
o PazpafioTka NOCNefy Wy AeACTENA
* [OBTOPHBIE MCCNEA0B3HMA NKOLK YacTeHd CUCTEME
(NP HeoGx04MMOCTI)
o [04TOTOBKA 3AKTHHMTENEHOMD OTHETA

Pucynok A.10 - Dramnsl uccnenoranuss HAZOP
A.1.8.4 JocTonHcTBA:!

- TIPU MCCIIEIOBAaHUM HCIIONIb3YIOTCS HABBIKM M 3HAHUS TPYIIIBI 3KCIIEPTOB, KaX/IbIi U3 KOTOPBIX JAOIKEH
3HATb ONPE/EICHHBIN acleKT UCCIIElyeMOM CUCTEMBI;

- Meto dhQeKTuBeH Uil 0O0HapyKeHHs, KaK IPHYMH, TaK U MOCIEACTBHN OTKIOHEHUH Ha Pa3IMYHBIX
YPOBHSAX CUCTEMBI;

- METOA MPUMEHAIOT JJI aHaJIM3a TEXHOJIOTMICCKUX MPOIICCCOB;

- pe3yJabTaTbl HCCICAOBAHUA  HUMCIOT 0OJIBIIIOE  3HAYCHHE Inpu  ONpeacICHUN HCO6XO,HI/IMI)IX

44



KOPPEKTUPYIOIINX MEPOTIPUATHIA.
A.1.8.5 OrpannueHns

Xots uccnenoBanust HAZOP upe3BbuaifHO MOJIE3HBI B PA3JIMYHBIX OTPACIHIAX IMPOMBIIIJICHHOCTH, OHU
HUMEIOT OIPaHUYEHUs], KOTOpble HEOOXO0AUMO YUUTHIBATh IIPH PACCMOTPEHHH BOIPOCa O IPUMEHEHUH METOIa
HAZOP:

- HAZOP paccmarpuBaeT KaxIyl0 4acThb CUCTEMBI M MCCIEAYeT BO3JEHCTBHE OTKIOHEHHH Ha KaXIyIo
yacTh. HOr]a B3auMoOIEHCTBUE MEX/Y YacTSIMH CHUCTEMBI SIBISETCS OMAcHbIM. B 3THX cilydasx OmacHOCTb
JIOJI’KHA MCCIIeIOBaThesl OoJiee MOAPOOHO ¢ MPUMEHEHHWEM TaKHUX METOJOB, KaK METOJ JepeBa COOBITUH U
aHaJIM3 JIepeBa HEUCIIPABHOCTEH;

- IpU HWCIONB30BaHMU JIIOOOW JAPYrod METOAWKH HICHTH(OUKAIWK ONACHOCTEH WIM MpodiieM
paboTOCTIOCOOHOCTH HE MOXKET OBITh TAPAHTHU TOTO, YTO BCE OMACHOCTH HJIH ITPOOJIEMBI pabOTOCTIOCOOHOCTH
uAeHTUGUIUPOBaHBL. [103TOMY HCCIICIOBAaHHE CIOKHOH CHCTEMBbI HE NOJDKHO OBITh OrPaHHYCHO TOJIBKO
uccienoBaaueM HAZOP. 3ToT MeTOI NCTIONB3YIOT BMECTE C IPYTHMH ITOIXOISIIMMA METOIaMH (Harpumep,
aHAJM30M JIepeBa HEHCIIPAaBHOCTEH);

- CYHICCTBYIOT CUCTEMBI, TCCHO CBA3AHHBIC MEKIY CO6OI>1, B KOTOPBIX NMPUYXMHBI HEUCIIPABHOCTH OIIHOﬁ
CHUCTEMbI MOT'YT HaXOJUTHCA B IprFOﬁ cucteme. JlokanpHOE COBCPLICHCTBOBAHUE B 3TOM CJIy4ac HE MOKET
YCTpaHUTH PCATIbHYIO IPUIUHY U HCUCIIPABHOCTH IMO-IIPEKHEMY MOXKET BO3ZHUKATD,

- yCIeX HCCIEN0BaHMS B OOJBIION CTENEHH 3aBUCUT OT CIIOCOOHOCTEH M ONbITA JHAEpa UCCIICIOBAHUS U
B3aUMOJCUCTBUSA MEXKy WICHAMU TPYILIbI;

- meron HAZOP mnpenHasHaueH Ui HCCIENOBAaHUS TOJIBKO 4YacTed CHCTEMBI, HMX JJIEMEHTOB U
XapaKTepUCTHK, YKa3aHHBIX B OMCAHUU ITpoeKTa. JIeWCTBUS U onepalnuy, KOTOPIX HET B ONMCAHUHU MIPOEKTa,
HE pacCMaTpUBAIOT.

A.1.8.6 CrangapTsl

IIpumensitor TOCT P 51901.11.

A.1.9 AHa/IM3 HAIe)KHOCTH YeioBeYecKoro gpaxkropa
A.1.9.1 Onucanue u 1enb

AHam3 HaJIeKHOCTH YenoBedeckoro daxtopa (HRA) siBisieTcs yacThio aHAIN3a YeJI0BEYeCKOro GakTopa,
KOTOPBI BKIIOYaeT pacrpenencHne (YHKUWH, 3aJad W PEeCcypcoB CpeAd JIOJe W MalluH U OICHKY
HAJCKHOCTA JICHCTBUI YesoBeka. AHanM3 YenoBe4YecKoro (axkropa HE SBISETCS CaMOCTOSTEIbHOU
JMUCIUIUIMHOH. B 2TOM MeTojie HCIONB3YIOTCS TaKWe JUCIUIUIMHBL, KaK TICHXOJOTHs, (HU3HUOJOTHSA,
COLIMOJIOTHS, MEJULIMHA U IPOEKTHPOBAHHUE.

Crnenuduyeckas IelIb aHAIN3a YEJIOBEYECKOro (haKTopa COCTOHT B TOM, YTOOBI OLECHHTH (HaKTOPBHI,
KOTOpBIC MOTYT BO3[CHCTBOBATh HA HAJICIKHOCTH JCHCTBHI YeJIOBEKa MPU IKCILTyaTallMH CUCTEMbI (aHAJIH3
HA/Ie)KHOCTH 4eoBedeckoro (akropa). HamexxHocTs yenoBeka HEOOX0quMa ISl YCIEeIHON paboThl CHCTEMBI
"yenmoBeK - MamIMHA" B YCIOBHAX BO3JIEHCTBUS pazauyHbIX (pakTopoB. IDTH (PAaKTOpel MOTYT OBITH
BHYTPCHHUMH (HANPsDKCHUE, IMOLMOHAIBHOE COCTOSIHUE, 00yYeHHE, MOOYKICHUS W ONBIT) MJIM BHEITHUMH
(gacel paboTEL, cpena, ACHCTBHU AUCIIETUEPOB, IPOIIECCOB, AMMAPATHBIX CPEJICTB).
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A.1.9.2 IIpumenenue

Brusaue yenoBedeckoro (Gaxkropa AOKHO OBITH OMPEAETICHO Ha BCEX CTaIUsAX pa3pabOTKH CHCTEMEI OT
MPOEKTa 0 00YYCHUs, IKCIUTyaTalluK U JEMOHTaka. MeTo]] MPUMEHUM JUTSl PACCMOTPEHUS CUCTEMBI B IIEJIOM
(BKJTFOUAs YIIpaBJIICHUE MPU DKCIUTyaTallii) W B3aMMOJIEHCTBUS OTIEIBHBIX PAOOTHUKOB TPH IKCILTyaTalluH
CHCTEMEL.

IIpu pemenun 000 3a7auu, BBHIMOJHSIEMON YETOBEKOM, BO3ZHHKAET BO3MOXKHOCTH BO3HHKHOBEHUS
genoBedeckoi ommoku. ITocne nmaeHTHPHUKAIKMK ITUX 3a7ad HEOOXOAMMO HMICHTH(HIMPOBATH BEPOSTHHIE
CUTyallud BO3HHMKHOBEHHsl deloBedecknx omuoOok. Meroq HRA sensercs meromom FMEA mns 3anad,

CBSI3aHHBIX C YEJIOBCYCCKUM (DaKTOPOM.

YacTo Ui pemIeHMsl 3THX 3aJad HCHONB3YIOT aHamu3 jaepeBa coObITil. JlepeBo cOOBITHII OTpakaeT
UHGOPMALMIO aHAIM3a 33134 U ONIpe/ie/sIeT CXeMy KOJINYECTBEHHON OIIEHKH KOMOWHAIIMN OTKAa30B.

A.1.9.3 KiroueBbie 2JIEMEHTHI

TUMMYHBIMEI 3I€eMEHTAMH aHAIM3a HAJEKHOCTH YEI0BEYECKOro (haKTOpa SBIISIOTCS:

- OTIMCaHHE TIePCOHAJIA, YCIOBHI ero pabOoTHI M BHIIOJHACMBIX 33/1aY;

- aHaJM3 UHTEP(EHcoB "deIoBeK - MammHa";

- aHan3 3QPEKTUBHOCTH (PYHKIMI OnepaTopa;

- 9¢(heKTUBHOCTDH aHaJIM3a OIMOKH YeJIOBEKa IPH BHIIOJIHEHUN 33aAaHHBIX (DYHKINH;

- JOKyMEHTHPOBAaHHE PE3yJIbTATOB.

A.1.9.4 loctouncTBa

AHanm3 Heynad W HeCYACTHBIX CIIydaeB IMOKA3bIBAET, YTO HAAEKHOCTH YEIIOBEYECKOTO (pakTopa SBIAECTCS
KITIOUE€BBIM MOMEHTOM HaJIe)KHOCTH CHCTeMBbI "yenoBek-MamunHa". Eciyu yuuThIBaTh yesioBeueckuid (akrop,
MPOTHO3 HA/IC)KHOCTH CHCTEMBI MOJKET OBITh JIOXKHBIM.

A.1.9.5 OrpanuyeHus

IIpoBenenne aHanM3a HAEKHOCTH YEIOBEUECKOro (haKTOpa CHCTEMBI TpeOyeT TNIyOOKOro 3HAHU
napameTpoB 3G PEeKTHBHOCTH JACHCTBUI YellOBeKa.

Ecin HeoOXomuMble JlaHHBIE OTCYTCTBYIOT, KOJMYECTBEHHBIH aHalM3 JOJDKEH OBITh OCHOBaH Ha
9KCTIEPTHOH OIICHKE BEPOSTHOCTEH UEIOBEYECKHX OIIHOOK.

AHanu3 4YeroBeUYeCKOro (I)aKTopa PEAKO ABIIACTCA 4acCTbIO pa3pa60TKH HaJCXKHOCTH CHCTEMbI U MHOT' A
CJIOXKHO y6eI[I/ITL pyKOBOHI/ITeHeﬁ IMPOCKTAa HA4YaTh aHAJIU3 YCITOBECUYECKOTO cpaKTopa WJIM aHaJIu3 HaJCXKHOCTHU
YCJIOBCKA.

A.1.9.6 ITpumep

PaccmoTpum cucteMy, Ams 3amycka KOTOPOH MCTIONB3YIOT KoY (Hampumep, noe3n). [Ipeanonoxum, 4to
9TOT KJIIOY JIOJDKCH OBITH 3aMEHEH Ha DJICKTPOHHYIO KapTy (1o JIoOoW NMpuYnHE). AHAIOTHYHOE pEIICHUE
WCTIONB3YETCS B HECKOJIBKUX PAa3HOBUIHOCTSIX aBTOMATHYECKUX KacCOBBIX ammaparoB. HeoOXoauMo OneHUuTh
BIIMSIHUE ATOTO M3MEHEHHs Ha paboTOCIOCOOHOCTh CHCTEMBI (OTHOCHTEIBHO NMPEXHEro pemieHust). OLeHKy
MIPOBOJIAT MOATAITHO.
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Oran 1. PaccMarpuBaloT MOBEICHUE BOJANUTEIIS B KOHKPETHBIX YCIOBHSAX PAOOTHI M €r0 B3aUMOJCHCTBHE C
CHUCTEMOW TpW 3alyCKe Moe3aa. 3ajavya dYeJoBeKa COCTOMT B TOM, 4YTOOBI BBECTH KapTy W KOI IS
MOJTBEPIKICHUS CBOCH JTMUHOCTH.

Oran 2. IIpoBoasr pacro3HaBaHue Koja. MHTepdelc H3BECTCH M3 OMbITa SKCIUTyaTalMd KaCCOBBIX
anmaparoB. OH COCTOMT M3 YWTAIOUIETO YCTPOWCTBA, AMCIUICS M YHUCIOBOM KIIABUATYPHl JUISI BBEICHUSA
JIMYHOTO KOJ1a.

Oran 3. Onpenensror 3a1auu:

a) BBOJI KapThl;

0) BBOJI IIPaBIIIBHOTO KOJIA.

Oran 4. Bo3MOXXHBIEC YeJIOBEYECKHE OMIMOKY MPUBEICHBI B TabmuIe A.S.

Tabmauma A.8 - Bo3MOKHBIE Y€TOBEUECKHE OMINOKH

3anaua Yenoseueckas ITpuunna Mepa npenynpexaeHus
sTamna 3 ommbka
a) |1) Boamutens 3a0bin|HempaBuibHbIH VYcraHOBICHHBIE CIOCOOBI XpaHEHHWs WM (QyTnap s
WM TIOTEPsUT KapTy  |CIIOCO0  XpaHEHHs | KapThl, KOTOPBIN yI00€H JIsl BOAUTEIS
KapThl
HeprumatensHocTh |[IpoBepkn Hamwdus KapT y BOAWTENS (WM HAIIOMUHAHHE
BOAMTEIS repe Ha4ajaoM padoThl).
OO0ecrieueHne BOIUTEIS PE3EPBHBIMU KapTaMH
2) Kapra maxomurcs B | HermpaBuitbHBIH [IpoBepkn HamW4Ws KapT y BOAWTENS (WIM HAIIOMUHAHHE
YCIIOBUSIX, KOTOPBIE  |CHOCOO — XpaHEHUs | [Iepe HayanoM paboTsl).
JIENIAOT €€ KapThl
HEYUTAEMOU OOecrieueHne BOIUTEIIS PE3CPBHBIMU KaPTaMH
HemnpasunsHoe OOyueHune 0OpaIIeHNIO C KapTOH.
oOpaiieHue c
KapToi PerynsipHble IpoBepKH cI0COO0B XPaHEHUS.

ObecneueHne BojuTeneil OCCKOHTAKTHBIMHM KapTaMH Kak
ATBTEPHATHBHBIA  TPOEKT (peHTabeNBFHOCTE  KOTOPOTO
JIOJKHA TTPOBEPATHCS )

b)

1) Boaurtens 3a0bul
KO

IInoxast maMsTh

OOy4eHne WM Kak aIbTepPHATHBA: BOAUTEIH BEIOUPAET KO
cam (HOMeEp, KOTOpBIM SBJsETCS 0Oojee MPOCTBIM st
3a[IOMHHAHM) BMECTO Ha3HAUCHHUS KOJIa CHCTEMBI

2) Boautens BBen
HEIPaBWIbHBIA KO

Ommbka npu BBOZC
KOz

OOecrieueHne BO3MOXKHOCTH, KaK MHHHUMYM, OJHOTO
MOBTOPHOTO Habopa koxa. [lu3aifH KIIaBHATYpHI IOJDKEH
ObITh  DPrOHOMHUYHBIM  JUIA  COKpAllleHHWs  OIIMOOK
(HampuMep, KJIaBUIIM HE JOJDKHBI  OBITH  CIIHIIKOM
MaJEHbKUMH, JOJDKHBI  OBITh  JIETKO  YMTAEMBIMH,
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KJIaBHaTypa [OJDKHA [aBaTh NOATBEP)KACHUE (CHUTHAN),
KOTJia Koz HaOpaH U T.1.)

Ota undopmays TakKe MOXKET ObITh IIPEICTABICHA B BUE JepeBa coObIThil (pucyHok A.11).

Bogurens
3abunf
NOTERAN KapTY
fla Pia g
KapTa He yWTaeTcA
Bogurens
XOuET fa Pin .
“w"m“ BogwTens sabn ko
b | B
fa 28 S
Bogument Baen HENPABKNLHLIN Kog
Her fa Pas
Het
Her
CHcTeMa DocTynHa
ITapamerp: 3nHaueHue: 3amevaHue:
A, 1 0—4 Boaurens 3HaeT, 4To TOJDKEH OBITH BHIMATEJICH U aKKypaTeH IpH padoTe ¢ KapTou,
obecrieynBaTh HaJJIeKalIee XpaHEHHE KapThl U BHITIONIHATH HEOOXOAUMBIE TIPOBEPKH.
By, 10 -4 Heob6xoxnm (yTisp 1t KapTsl.
B, 10 -4 Boaurenmo mo3BonmiaM BBIOpaTh CBOW KOXI: OH 3HAeT IIOCICIACTBHUS, HAIpHMED,
3a/iepKKa moe3a.
Py 10 -2 DProHOMHYHO pa3paboTaHHas KIIaBHATypPa, HO OIIMOKK MpH HaOOpe KoJ/1a BO3MOYKHBI.

Pucynok A.11 - YenoBeveckue ommOKH, H300pakeHHBIC B BUE IePeBa COOBITHI

Jns nmepeBa coObITHIT MOTYT OBITH 3aJaHBl BEPOSTHOCTH Kakaoro mepexoma. OgHAKoO Taxke B 3TOM
InpuMepe TOYHbIE JaHHbIE MM MOJEIH HEe MOTYT OBbITh MonyueHbl. HecMOTpsl Ha TO, UTO HEKOTOpBIE JAHHbBIE
MOTYT OBITH ITOJY4€HBI U3 3KCILTyaTalli KACCOBBIX alllapaToB, HEOOXOAMMO ITOMHHTH, YTO YCJIOBUS PAabOTEI
B paccMaTpUBacéMOM Clly4yae MOryT OBITb COBCEM HHBIMH. B jJaHHOM mpuMepe BEpOSTHOCTD
HepaboTOCIIOCOOHOTO COCTOSTHMS SIBJISICTCSI CYMMOH BEPOSITHOCTEH BceX COOBITHH iepeBa.

PesysipraToM dermoBe4ecKod OMMOKU SBISCTCS BEPOSITHOCTH HEPaOOTOCIIOCOOHOTO COCTOSHHUS, KOTOpast
coctaBigeT npuommurensHo 0,01 3a moe3nKy M ABIsAETCA HenomycTuMmoil. Ecnmu BoanTens MOXeT cuenaTsh
BTOPYIO TIONBITKY BBOJAAa KOAa Iocje OHMMOOYHOrO Habopa, TO BEPOATHOCTh OLIMOKKM paBHA

By Py = 10_4. Takum oOpazom, oOmas omeHka BeposTHOCTH ommOku coctaBisger 0,0004 3a moe3mky
(getpipe u3 10000 mOE3710B OMO37AF0T), KOTOpast SBISIETCS MpueMiieMol. Pa3pernenne OobIIero KoimmdecTBa
MONBITOK BBOAA KOJAa MOTTO OBl CHH3UTH 3Ty BeposTHOCTH 10 0,0003, HO 3TO pemieHHe MOXET OBITH
HEJIOIYCTUMO C TOYKHU 3pEHHs 0€30MaCHOCTH.
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A.1.10 AHaju3 NPOYHOCTH ¥ HANPSIKEHU
A.1.10.1 Onucanue u uenp

AHaIM3 IPOYHOCTH M HANPSDKEHUHA OMPEeNsieT CIIOCOOHOCTh KOMITOHEHTA WITH JJIEMEHTa MPOTUBOCTOSTH
JJIEKTPUYECKUM M MEXaHUYECKUM BO3JICHCTBHAM OKPYIKAIOIIEW Cpelpl WK APYTUM HAINpPSHKEHUSAM, KOTOPbIE
MOTYT OBITh MPHYMHOW OTKa3a. DTOT aHAIU3 OIpenenseT (GU3MYecKHe MOCIECTBUS BO3JCHCTBHSA Ha
KOMIIOHEHTBI, a TaKXKe MEXaHWYeCKhe WIM (QHU3MYECKHe CBOMCTBa KOMIIOHEHTa. BeposSTHOCTH OTKa3a
KOMIIOHEHTa IPSAMO MPONOPLUOHAIbHA NPHUKIAJBIBAEMbIM HapspKeHUsM. OmpelesieHHble OTHOIICHHS
HaIpsDKEHUH K IPOYHOCTH KOMIIOHEHTA OIPEEs0T HaIe)KHOCTh KOMIIOHEHTA.

A.1.10.2 TIpumeHnenue

AHau3 MOPOYHOCTH M HANPSHKEHUH HCIOJB3YIOT MPEXAE BCEro IpHU ONPENEICHUU HaleKHOCTH WIU
SKBUBAJICHTHOW MHTEHCHUBHOCTH OTKAa30B KOMIOHEHTOB. Kpome TOro, ero Mcmosib3ylOT MPH HUCCIETOBAHUU
(u3MKK OTKa3a M ONpEeAeJICHUH BEPOSTHOCTHOIO PEeKMMa OTKa3a KOMIIOHEHTA, BHI3BAHHOIO OINpeNesIEHHOM
MPUINHOMN.

CTpyKTypHasi HaJIe)KHOCTH KOMIIOHEHTa, TO €CTh €ro CIIOCOOHOCTH BBHIJCP)KUBATH DIICKTPHUYCCKUC WIIH
JpyTHE HAIpsDKEHHS, 3aBHCHT OT €ro NMPOYHOCTH WM HEeCyIleH CIocoOHOCTH. B 3ToM ciydae HameXHOCTH
SIBJISIETCS. BEPOSITHOCTHOU Mepoil 3¢ dexkTuBHOCTH KOMIOHeHTa. OmpeeneHne 3TOH HeCcylled CroCOOHOCTH
BKIIFOYaeT HEONPEJENCHHOCTh, II09TOMY €€ BBIPQKAIOT CIy4ailHOM BEIWYMHOHN; IPHKJIAJBIBAEMOE
HaIpsDKEHUE 10 JTOM K€ IPUYMHE TOXKE MPEJICTABIAIOT CloydaiHOM BenuuuHOM. Ilepeceuenue 30H
HEONPEIEIEHHOCTH 3THX CIy4alHBIX BEJIMYMH, MPEJCTABICHHBIX COOTBETCTBYIOIIMMH paclpelesCHUsIMH,
XapaKTepU3yeT BEPOATHOCTh TOTO, YTO HANPSDKEHHE IPEBBICUT MPOYHOCTH, TO €CTh BEPOSITHOCTD MOSBICHUS
OTKa3a.

OueHKHN HANPSDKEHUH, MPOYHOCTH M PE3yIbTHPYIOMAs HAIEKHOCTh YaCTEH ONPEeISIFOTCS BTOPBIMH
MOMEHTAMHU M 3aBHCAT OT QMCIEPCUil CllydalHBIX BEJIUYUH, XapaKTePU3YIOUIUX OKUIAeMble HANPSHKEHUS H
IpOYHOCTh. YacTo 3a7a4a ynpolaeTcs 10 CpaBHEHUS OJHOU MEPEMEHHOI HANIPSIKEHUsl C COOTBETCTBYIOILEH
XapaKTEePUCTUKOHN MPOYHOCTU KOMIIOHEHTA.

B obmem ciaydae mpodyHOCTh M HANpsDKEHHE JODKHBI OBITH OonmucaHbl (QyHKIMEH 3(PQPEeKTHBHOCTH WU
(yHKOMEH COCTOSIHHS, KOTOpas IIPEACTaBIISIET MHOXKECTBO XapaKTEPUCTHK IpoekTa. [lomoxwurensHoe
3HAUEHHE 3TOH (PYHKIHH COOTBETCTBYET O€30IIaCHOMY COCTOSIHHUIO, 3 OTPUIATENBHOE - COCTOSHUIO OTKa3a.

A. 1.10.3 KiroueBble 2JIEMEHTBI

KitoueBbie 351eMEHTBHI BKIIOYAKOT JIETAJIbHOE 3HAHME COCTABJISIONIMX MATepHallOB KOMIIOHEHTa |
KOHCTPYKLUH, & TaKKe IPYTUX HCCIEAYEMBIX CBOWCTB W COOTBETCTBYIOIIMX METOJOB MOJEIHPOBAHUSI
0KM/IA€MBIX HAIPSLKEHUH.

A. 1.10.4 JocTonHcTBa

AHanu3 IPOYHOCTY U HANPSDKEHUH MO3BOSET IOAYYMTh TOYHOE IIPEACTABIECHHE O HAJIEKHOCTU
KOMITOHEHTa, KaK (YHKIMH IPOIECCOB, MPUBOAAMIMX K OTKa3zy. MeToi MO3BOIAET y4eCTb H3MEHEHHs
IIPOEKTa, a TaKXKe H3MEHUUBOCTH IIPUKIANbIBAEMBIX HANPSHKEHUH M HUX B3aUMHYIO Koppemrinuto. B
pesynbpTate MeToA obecneunBaeT Oojee ImyOoKkoe TOHUMAaHUE BO3AEHCTBUI CIOKHBIX HANPSHKEHUH U JTydlle
oToOpaxaeT (GU3MKY OTKa3a KOMIIOHEHTA, IIOCKOJIBKY ITO3BOJISIET Y4ECTh BO3JECHCTBHE Pa3INIHbBIX (haKTOPOB
(MexaHHYEeCKUX, YCIOBUH OKPYKAIOIIEH CpesIbl), BKIIIOYAsk HX B3aUMO/CHCTBHE.

A.1.10.5 Orpanuuenus

B CJIydac CIIOXKHBIX HaHpH)KeHI/Iﬁ u OCO6GHHO, KOT'JIa UMEETCSl B3aUMOJICHCTBUE WU Koppesinusa MEXIAy
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HUMH, pEIICHHE 3aJad4d MOXET OBITh OYEHb CIIOXKHBIM, TpPEOyOIMM MPUMEHEHUS CIIEIUAIbHBIX
HPOrpaMMHBIX CPEACTB. [IpyruM HEAOCTATKOM aHAIIN3a SIBISIIOTCS BO3MOJKHBIE OIIMOKU B MPE/ITOI0KCHUSX O
pacIpeeNleHusAX CIyJaiHbIX BEINYNH, KOTOPBIE MOTYT IPHBECTH K OIIUOKaM MU PELICHHH 3a1a4.

A.1.10.6 ITpumep

HpOCTI)IM IIpUMEPOM NPUMCHCHUS aHAJIW3a IMPOYHOCTU U HaHpS[)KeHI/Iﬁ SABJIACTCA BOSIICﬁCTBI/IC CHJIBI Ha
YIUIOTHUTECJIBHOEC KOJIBIIO, KOTJa KPUTECPUEM OTKa3a SBIACTCA YTCYKAa 4YEPE3 KOJIBIIO. I[J'IS[ BBIYHUCIICHUA

BCPOATHOCTU MOSABJIICHUSA 3TOTO0 OTKa3a ObLIa onpeaciCHa CpeaHsAd Crujia FD , BBI3BIBAIOMIAA YTCUKY, KOTOpAs
ObLIa paccyuTaHa IO pe3yjibTaTaM BHYTPCHHUX W BHCIIHHUX HSMCpCHHﬁ, opu OoNnpeaAcjICHUN I'€OMETPUHN
KOJIbIIA U UCCJICAOBAHUS CBOMCTB €Tr0 Mmarepuaia. Hpezmonaranoca, YTO U HAIPSKCHUC U CHJIa TOAUYNHAIOTCS

HOPMAJIbHOMY paclpeieliCHHI0, CTAaHAPTHOE OTKIIOHEHHE KOTOPOT'O COCTABISIET OAHY JCCATYIO OT BEJIHYHHBI
cpemHero. BeposaTHOCTE 0TKa3a paccunrtana 1mo Gopmyiie

F-F -
Py = p| —2_|-19%107".
2 2
oF + ij;l':l
IIpumep nzobpakeH Ha pucyHke A.12.
L)
s(F)
0,10
0,08
0,06
0,04
0,02 e S
] ’/ \\|
I‘f \'\
.--'-"""1.'--.""I “‘"h.,h_
0 20 40 60 80 100 120 140

HopmansHas cuna Ha Q-konsue
Pucynok A.12 - IIpumep npuMeHEHUs] KPUTEPHsI NPOYHOCTH HANPSKEHUH
A.1.11 Tabamua HCTHHHOCTH
A.1.11.1 Onwucanue u Heab
OcHoBoii meroga Tabmumpsl uctuHHOCTH (TTM) sBnsercs aHamm3 (yHKIMOHAIBHOH CTPYKTypsl. Ero
NPUMEHSIOT TIPH Pa3pabOTKe EKTPUUECKUX M AIIEKTPOHHBIX cHcTeM. MeTos 3aKitoyaeTcss B COCTABICHUH

CIHCKAa BCEX BO3MOXHBIX KOMOWHAIW cocTostHUN (paboToCIocoOHOE COCTOSIHUE, HEpaOOTOCIOCOOHOE
COCTOSIHHE) KOMITIOHEHTOB CHCTEMBI ¥ U3YUEHUH UX HOCIIEACTBHUI.
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A.1.11.2 ITpumeHeHue

HavanpHble 9Tanbl NPUMEHEHUS] METO/Ia COBMAAAIOT ¢ HadaabHbIMU dTariamu FMECA. Pexumsl 0TKa30B
KOMIIOHCHTOB, a4 TAaKXC HX Hepa60TOCHOCO6HBIC COCTOsSIHHUSA OOJIZKHBI 6I)ITI) I/IHCHTI/I(I)I/II_H/IPOB&HLI. Ka)l(l[]:lﬁ
KOMITOHCHT XapaKTEPU3yeTCs PabOTOCIMOCOOHBIM COCTOSIHHEM U COCTOSHHEM OTKa3a. TakuM 00pasom,
COCTOSTHHE CHUCTEMbI SIBIISICTCS KOMOWHAIMEH COCTOSIHMN KOMITOHEHTOB, KaX[Iblii U3 KOTOPBIX HAXOIHUTCS B
paboTocrnocoOHOM WM HEPabOTOCTIOCOOHOM COCTOSTHHH.

Ilo pesynmpTaTam aHamM3a MOCIEACTBUH BCEX COCTaBISIIOIIMX BEKTOPOB COCTOSHHN KOMIIOHEHTOB
pa3pabareiBaroT TaOnuily. Bce OTKasbl CHUCTEMBI, TakuM 0O0pa3oM, WACHTU(QHUUPOBAHBI. Pe3ybpTaThl
oTtoOpaxkaroT B Tabmuie, HasbBaeMoil "tabmumeil mctmrHOCcTH', TAe "0" oOo3HauaeT paboTocmocoOHOE
cocrosinue, a "1" - HepaboTocnocoOHOe cocTosiHHMe. MccienoBaHue KaXJIOro BEKTOpa COCTOSHUH JIOJDKHO
TaKKe BKIIOYATh aHAIM3 OTKa3za (MM HEMCIPABHOCTH) JUIS WICHTU(GUKAIMA BEPOATHBIX OOIIMX MPUIHH
OTKa3a.

BepOHTHOCTL HepaGOTOCHOCOGHOFO COCTOAHUA CHCTEMBI PACCYUTBIBAIOT HAa OCHOBE BBIYHUCIICHUA
BEPOATHOCTHU IMOABJICHUSA KaXXI0I'0 BEKTOpa Hepa60TOCHOCO6HOFO COCTOSIHHS CUCTEMBI. ITO BO3MOXHO, KOrjga
KOMITOHCHTHI He3aBHCHUMBI. Ha PUCYHKE A.13 NpeacTaBJICHA Ta6JII/IHa HUCTHUHHOCTHU [UIA JABYX MPOCTBIX
CHUCTCM.

Cucrema Tabmuia ICTHHHOCTH
o 1 & | 1 & I_ﬂ‘ Cl Cg 0
0 0 0
0 1 1
1 0 1
1 1 1
1S | C 5 0
o — 0,
L% |
0 0 0
0 1 0
1 0 0
1 1 1

Pucynok A.13 - Tabnuma UCTUHHOCTH IJIS1 IBYX IPOCTBIX CUCTEM

Meronq TTM 1o3BONsSeT ONpEAENUTh BCE BO3MOXHBIC KOMOMHamuMM  pabOTOCHOCOOHBIX U
HEepabOTOCTIOCOOHBIX COCTOSTHHH KOMIOHEHTOB. TakuM o00pa3oM, OH SBIIETCS HamOolee CTPOTHM
TEOpPEeTHYEeCKUM MeTomoM. I momydeHHs HEOOXOAWMBIX KOMOHMHAIWN TaOMUIly HCTHHHOCTH MOXKHO
COKpaTuTh byJIeBbIM METOIOM, HO €ro MOXET OBITh TPYIHO NPUMEHHUTH K CIOXHOM CHCTEME, TaK KaK YHCIIO
COCTOSIHUIT MOXET OBICTPO CTaTh OUCHD OOJIBIIIM.
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A.1.11.3 Crannmaptst

[Mpumensror TOCT P 51901.14.

A.1.11.4 Tlpumep

CucTema, TIpe/ICTaBJIeHHas Ha pUCYHKe A.14, COCTOMT M3 TIaBHOTO TYTH CMTHana £ U albTepHATHBHOTO

nyTM curHana £ . AJbTepHATHBHBIA MyTh He JeHCTBYeT NpHM (yHKIMOHATILHOM pPE3ePBHPOBAHHH.
Beikmouarens {f He HaxomuTcs Ha myTH curHana. Heo6xoaumo ompeneiuts ko3()(HUIMEHT TOTOBHOCTHU

CUCTCMBEI.

Bxog

—>—0 Brixon

U

Pucynok A.14 - Ilpumep npumenenus merona TTM

IIpumep TaONWMIBI HCTHHHOCTH, B KOTOpod "0" oOo3HawaeT paboTocmocoOHOe cocrostHue, a "1" -
HEpabOTOCIOCOOHOE COCTOSIHUE, TPUBEICH B Ta0muIe A.9.

Tabmuna A.9 - [Ipumep TaGIULIBI ICTUHHOCTH

O | K B U PS4 P(4) PS4, P(4)
CHCTEMBI
A 0 0 0 1 @ papdpy lagagag
4 L I ! ag (1-ag)ay lag (lag) ay
¥ Lo o ! (lag) agay l(lag) agay
Ay ! 1 0 0 (lagi(l-aglay 0
As 0 01 ! agap(l-ay) lagagil-ay)
A 0|1 ! ! ag (l-ag(l-ay) lag(l-ag)il-ay)
A Lpo ! 0,5 (1-aglag(l-ay) 0,5(1-ag) ag(l-ay)
1 I 0 0

:

(1-ag)(l-aghl-ay)

HpnMeanMe - B cocrosHumn 14:,‘ (byHKIlI/Iﬂ CHUCTEMBI 3aBUCHUT OT TOIr0, B IOJIOKCHHU K nin E HaXoJUTCs

BBIKJItOYATENb. [109TOMY BEPOSTHOCTH COCTOSHUS 443 npuHATa paBHOH 0,5.
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Ecnu cnydvaiinple COOBITHS, TPUBOIAIINE K COCTOSHHSIM 141,...,14?,, HE TOSBJIAIOTCS TOMAapHO, TO

BEPOSTHOCTh PS B COOTBETCTBHHU C TEOPEMOM MOJTHOM BEPOATHOCTH PACCUUTHIBAIOT MO (hopMyJie
n
Fy = 2RS4 P4,
=1
e E& |_t'ﬂ!:l - BEPOSTHOCTB TOTO, YTO CHCTeMAa ()YHKIIMOHUPYET B COCTOSTHHU _tﬂq s

F{A;) - BeposTHOCTB TOTO, YTO CHCTEMa HAXOAUTCs B cocTosHnn A, .

IToxcTaBnss K03 MUIEEHTE TOTOBHOCTH ¢ BMECTO BEpOATHOCTeH L, Iomydaem:
Fy =ag =lagagay]|+lag(l-aplay |+ [(1-aglapay] +lagap(l-ayi]+
+Hlagil-ag)l-ap)]+[05(1-aglagl-ay)]
Taxum 00pazom
ap =ap +t05(1-aplag(l-ayg).

A.1.12 CraTucTudyecKue MeTo/Ibl OLIEHKU BEPOSITHOCTH 0€30TKA3HOI PadoThI

A.1.12.1 Onucanue 4 Leab

Be30TKa3HOCTh SIBISIETCSL  CBOMCTBOM, KOTOPOE€ MOXKHO OINpPEHEIUTh C IIOMOIIBIO IOKa3aTeleit
6e3oTkazHocTH. [lokasaremu OE30TKa3HOCTH SBISIFOTCS BEPOSTHOCTHBIMH XapaKTEPUCTUKAMU M TPEOYIOT

MPUMEHCHNSA CTATUCTUYCCKUX METOOOB.

CTaTHCTHYECKHE METOABI MOTYT OBITh HCIIOJH30BaHbI UL OIPEACICHUA KOJIMYECTBCHHOM OLICHKH
rokKasarenei 6G3OTK33HOCTI/I, BKJIrOYasd:

- OLICHKY M POTHO3HPOBAHHUE MOKa3aTenell 6€30TKa3HOCTH POy KIHH;

- OLEHKY XapaKTEepPUCTUK MAaTEpUaJIOB B TE€YEHUE rapaHTUHHOIO CPOKa SKCIUIyaTallud WIM B IIpOLEcCe
IIPOCKTUPOBAHUs IIPOAYKLHH;

- IPOrHO3UPOBAHUE rapaHTUIHBIX 3aTPaT;
- OLICHKY MOCIIEICTBUNA NPEJIOKEHHOTO U3MEHEHUS [IPOEKTa;
- OIIEHKY BBITIOJHEHHS TPEOOBaHMI TEXHIHYECKOTO PETyIHPOBAHUS 1 3aKa3UHKa;

- Ha6moz[el-me 3a HpOHyKHHCﬁ B IIpoLeCCC €€ OKCITyaTalu JJId MOJTY4YCHHS I/IH(bOpMaHPII/I O IMpUYIUHaAX
OTKa30B U MCTOAAaX IOBBIICHUA 0E€30TKAa3HOCTH MIPOAYKIINU,

- CPaBHCHUC KOMITOHCHTOB, U3IrOTOBJICHHBIX Ha ABYX U boJee OpeaAnpuATUAX ¢ IPUMEHCHUEM PA3JINYHBIX
MATEPHUATIOB U SKCIUTYAaTUPYEMbIX B PA3JIMYHBIX YCIIOBUAX.
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JIJis IpYMEHEeHHUsT CTAaTHCTHYSCKMX METOIOB HEOOXOIUMO cOOpaTh COOTBETCTBYIOUIME JAHHBIC, KOTOPHIS
3aBUCST OT pemaeMoi 3a1aun. JlaHHbIe, UCIIONb3yeMble IS aHann3a 0e30TKa3HOCTH, JAOJKHBI TIPEACTABISATh
coboii mH(popManrio 00 3PPEKTHBHOCTH pabOThI DJIEMEHTOB, KOTOpPBIE MOTYT OTKa3aTh (Hampumep, B
YCIIOBHSX JKCIUTyaTanuu). TUI JaHHBIX 3aBUCHT OT THIIA MCCIEAYEMOTo dJeMeHTa. HampuMep, 0CHOBHBIMU
JAHHBIMH UISl YCTPOWCTB KPATKOTO NCHCTBHS SBJSIFOTCS KOJIMYECTBO HCIIBITYEMBIX JIEMEHTOB M KOJIUYECTBO
HEOTKa3aBImIUX d3jJeMeHTOB. OCHOBHBIMH JaHHBIMH JUIS HEBOCCTAHABIMBAEMEBIX DJIEMEHTOB SIBIISIOTCS
HapaOOTKH A0 OMACHBIX COOBITHI (i1 cucTeMbl). OCHOBHBIE JTAaHHBIE /ISl BOCCTAHABIMBAEMBIX JJIEMEHTOB -
HapabOTKK B Mpollecce Cpoka CIy>KObl anemeHTa. OOBIYHO He BCE DJIEMEHTHl OTKa3bIBAIOT 3a MEPUOJ
HabOmronenmid. [losTomMy Hapa®OTKy OO0 OTKa3a (QHUKCHPYIOT TOJBKO [UIs OTKAa3aBIIMX D3JEMEHTOB, a
MPOJOJKUTEILHOCT  HAOMIOMCHUH - [ HEOTKAas3aBIIUX JJIEMEHTOB. Takhe JaHHbIE Ha3bIBAIOT
[IEH3ypUPOBaHHBIMH. X 00pabOTKa JOCTATOYHO CIOXKHA M 3aBHUCHT OT LIEJICH MCCIICIOBAHUS HAJCKHOCTH U
0COOEHHOCTEH dJIEMEHTA.

B nomonHeHWe K OCHOBHBIM JIAaHHBIM B CTATHCTUYECKUH aHAIN3 MOXET BKIIOUATHCS WHQPOPMAIUSI O
(hakropax, BIUSAIOMUX HA OE30TKA3HOCTH JIJISl OLIEHKU UX BO3JCHCTBHS Ha 3PPEKTUBHOCTD.

PyxoBozcTBO 1m0 cOOpY AaHHBIX O HAJEKHOCTHU IO JAaHHBIM SKCILTyaTaruu mnpusenero B MOK 60300-3-2
[7], a pykoBOACTBO MO YCIOBHSM HCIBITAHUHM HA HAJEKHOCTh M NPHHIMIIAM CTAaTUCTUYECKOH NMPOBEPKU
rurotes - B MOK 60300-3-5 [6].

B cratHCcTHUECKMX METO/JaX HCIONB3YIOT TOJBKO KOJHYECTBEHHBIE JaHHbIe. JlaHHBIE O HAJIEKHOCTH,
COOTBETCTBYIOIIME TPENBIAYIIMM HCIBITAHUAM WM OKCIUTyaTallid, MOTYT OBITh OTPaHHYEHHBIMH, HO
MOJIC3HBIMHU TSI OIICHKU HAaJIC)KHOCTH. [103TOMY HaHHBIE MPEIBIAYIIMX UCTIBITAHUHA WA SKCIUTyaTallid MOTYT
OBITH HCIOJIB30BAHBEI BMECTE C KOJMYECTBEHHBIMH JAHHBIMHM IS OIEHKH HAJEKHOCTHM Ha OCHOBE
0aileCOBCKUX METO/IOB.

BaiiecoBckrne METOABI TO3BOJISIOT OOBEAMHATH IAHHBIE W3 PA3NUYHBIX HCTOYHUKOB. OHHU BKITIOYAIOT
pa3paboTKy MOJeNM MOKa3aTelns HAIeKHOCTH M MOCIEIYIOIIee HCIIONb30BAaHHUE INOCTYIHBIX JAHHBIX IS
OTMCAHMS ANPUOPHOTO paclpeneleHus. ANPHOPHOE paclpeesieHne OMKCHIBAET HEONPEIeIeHHOCTh
napaMeTpoB MOJETH WM MapaMeTpoB HAJSKHOCTH. ANPHOPHOE pacHpeAeieHUE TODKHO OXBAaThIBATh BCE
JIOCTYITHBIE JTaHHBIC, HAIPUMED JAaHHBIE O HAJCKHOCTH DJIEMEHTOB B IPOIIECCE UX U3TOTOBJICHUS, JaHHBIC O
BO3MOXHOCTSAX TPOLIECCOB MPOU3BOACTBA U JAHHbIE MOCIEAHUX UCHbITaHUi. O0beANHEHHE BCEX JaHHBIX B
OJTHO alIPHOPHOE paclpeieiCHHEe MOXKET OBITh HCIIONB30BAHO IS aHAJIM3a U PCLICHHS CIIOXKHBIX 3a1ad.

baitecoBckue MeTombl (OPMHPYIOT CHCTEMY OIPEICICHHUS OICHOK, B KOTOPOHW OIICHKH IIOKa3aTelei
HAJeKHOCTH MOTYT HM3MEHATHCS II0 Mepe TIOCTYIUICHHS HOBBIX JaHHBIX. ATPHOPHOE paclpeesicHue
COBMECTHO C MEPBOHAYATHHON MOJENBIO HAJEKHOCTH MO3BOJISET IIOCTPOHUTH allOCTEPHOPHOE PACIIpeeNICHNE,
Ha OCHOBE KOTOPOTO OIpPEICIIIOT MOAWU(HIMPOBAHHYIO OICHKY IOKasaressi HaJe:xHocTH. Hampuwmep,
HavaJbHAs OICHKA HAJEeKHOCTH B Mpoliecce pa3paboTKM MPOEKTa MOXKET OBITh MOAH(UIMPOBaHA IO Mepe
MOCTYIUIEHUS IaHHBIX UCHbITaHui. HeonmpeneneHHOCTh OLIEHOK MOXKET OBITh OIpeesieHa KOJINYECTBEHHO B
BHUJIC BEPXHUX W/WJIM HIKHUX TPAHHMIL ITOKa3aTeNled HaIeKHOCTH.

bariecoBckue METOABI MOTYT OBITh HCITOJIE30BAHEI JUIsL 06’beIII/IHeHI/I$I JAaHHBIX PAa3JIAYHBIX ypOBHeﬁ
CHUCTEMbI, HAIIPUMEDP, MOAYJIA U €I'0 KOMIIOHCHTOB.

A.1.12.2 TIpumeHeHUE
B 3aBucHMOCTH OT pemraeMoll 3aaud HCNOJB3YIOT paslIMuHblE MOJENU HajexHocTH. Hampumep, ams
OIMHCAHMS CPOKa CIyKOBI HCIONB3YIOT SKCIIOHEHIMAIBHOE paclipeieieHne WIN pactpezeneHue Beiibyma,

JUIA CJ'Iy‘IafIHLIX IpOLECCOB - CTCIICHHYKO MOJCJIb, KPOME TOIO, HCIOJB3YIOT MOICIM IOBBIIICHUA
HaICKHOCTH, ACTPpaaliii, TCXHUIECCKOIO 06CJ'[y)KI/IBaHI/I$[ " ap.
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C IIOMOIIBIO KJIACCHYCCKUX WA 0alieCOBCKHX METOJOB JUI Ka)KIOr0 BHAA MOJEeH MOTYT OBITH
IOJIYYCHBI H€O6XOZ[I/IMLIe OLI€CHKH C COOTBGTCTByIOH.[Gﬁ 00J1aCThIO HEONPCACICHHOCTH.

A.1.12.3 KnrodueBbie 3J1€MEHTHI

Krnaccuyeckue cTaTHCTHYSCKUE METOIBI HaZCKHOCTH OOBIYHO COCTOST U3 CICIYIOIIUX ITAIOB:

- HACHTU(UKALNS MOAETH HAJICKHOCTH, KOTOPYIO HEOOXOIMMO HCIOIB30BaTh JUIS PEIICHUS 3a/1a4H;
- HACHTU(UKANNS JaHHBIX, HEOOXOAUMBIX IUIS OTIPEENICHHS TapaMeTPOB MOZEIH HAIeKHOCTH;

- 00BEIMHEHUE UCTTIOb3YEMbIX JTAHHBIX;

- OIICHKA MapaMeTPOB CTATUCTUYCCKOW MOJICITH Ha OCHOBE KJIACCHUYECKUX METOJIOB;

- ompeieieHUe OIIEHOK MMoKa3aTesel Ha OCHOBE MOCTPOSHHON MOJIEIH;

- TOBTOPCHUC MNEPECUUCIICHHBIX 3JTAIllOB IMPHU HCO6XO,HI/IMOCTI/I TMOJTYUCHUA HOBOM OIICHKH ITOKa3aTelei
HAIAC)KHOCTH.

BaiiecoBckre MeTOIbI HAIS)KHOCTH COCTOAT U3 CIEIYIOIIUX 3TAIOB:

- HACHTU(UKALNS MOJETH HAJIECKHOCTH, HCIIOIb3YEMON /TSl PEeILICHUsT 3a/1a4H;

- HACHTU(UKANNS JaHHBIX, HEOOXOAMMBIX IS OTIPEENICHHS apaMeTPOB MOJEIH HAIeKHOCTH;

- 00BeIMHEHNE OT/ICNBHBIX TAHHBIX B COOTBETCTBYIOIIEE allpHOPHOE paclpeielieHIe;

- 00BEIMHCHUE aPUOPHOTO PACTIPEICICHUS ¢ MOJICIIBIO M MOJYUYCHUE alTOCTEPUOPHOTO pacTpe/IcICHHS,;
- OIpeJIeIeHHe HEOOXOAMMBIX OIICHOK Ha OCHOBE allOCTEPHUOPHOIO PACIIPE/ICIICHHUS,

- MIOBTOPEHUEC BBIMICYIIOMAHYTLIX 3TAllOB IPU HCO6XOILI/IMOCTI/I OnpeAcICHUA HOBLIX OLICHOK rmokasaTenei
HaIAC)KHOCTH.

A.1.12.4 JlocTonHCTBa

IIpenmymecTBa BceX CTATUCTHYECKUX METOJIOB:

- MOTYT OOBEJMHATH TaHHBIE U3 PA3TIMYHBIX UCTOYHUKOB;

- MOTYT OBITh MOJYYEHBI OLIEHKY IOKa3aTese HalIe)KHOCTH ¢ 00JIaCThIO HEOTIPEICIICHHOCTH;

- OICHKH TIOKa3aTellell HaJeKHOCTH MOTYT OBITh MOAUGUIIMPOBAHBI 10 Mepe IMOCTYIUICHUS HOBBIX
JTaHHBIX.

Kpome Toro, amst 6aiiecOBCKUX METOJOB:
- OT/ICNIbHBIC TEXHUUECKHUE ITaHHBIE MOTYT OBITh OOBEUHEHBI C NIPEABIAYIIMMH JaHHBIMU 00 OTKa3ax;

- OLICHKH IIOKa3aTeliel Ha/Ie)KHOCTH MOTYT OBbITh IONYYEHBI JlaXe Ha paHHHX 3Talax CO3JaHHs H3JeIHus,
Korza HHGOPMAIUH O HaOMIOJIEHISIX OUYeHb MaJIo.
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A.1.12.5 Orpannuenus

J1st Bcex cTaTUCTUUECKUX METO/I0B XapaKTEPHbI TPYIHOCTHU IPHU:

- OTIPEJICTICHUH COOTBETCTBYIONIECH (D)YHKIIMOHAIEHON MOJICITH, UCTIONIE3YEMO [T IPUHSTHS PEIICHUIA;
- CTPYKTYPHPOBaHHH JaHHBIX, HEOOXOJIMMBIX JIJIsl aHATH3A.

Kpowme toro, s 6aliecOBCKMX METOJIOB:

- BBISBJICHUE HEOOXOAUMBIX OTIACIbHBIX TEXHUUYECKUX JAHHBIX MOXKET OBITh CIOXKHBIM;

- IIOCTPOCHHE alPUOPHOTO PACHPEIEIICHUS MOKET MPEACTABIATh TPYAHYIO 3a1a4y;

- MoaM(HUIMpPOBAaHHAS OICHKA ITOKa3aTelIed HAIeKHOCTH (IO arloCTEPHOPHOMY pacCHpeNeNICHHI0) He
oInpeneNnseTcst MPSIMbIM PacyeTOM.

A.2 BriOpaHHBI€ METOABI MOIIEPKKH

A.2.1 AHaIu3 Napa3suTHHIX KOHTYPOB

A.2.1.1 Onucanue u 1enp

AHanm3 nmapasuTHbeIX KOHTYpoB (SCA) mpezcTaBiseT co00i KOMITbIOTCPU3UPOBAHHBINA MOJIXO0M K MOMCKY
CKPBITBIX IyTEW, MPUBOIAMINX K BBITIOHEHUIO HEXKENATeNbHON ()YHKIUU WM HEBBITOTHEHUIO JKeNaTeIbHOM
¢byHkuuu 6e3 ucnonp3oBaHus uHpopMauuu 00 oTkazax. CKpBITHIH MyTh MOXKET COCTOSATh W3 MPOBOJOB,
gacTel, mporpaMMHBIX UHTEp(EHCOB M MCTOYHUKOB SHEPTHH. VIMeeTcs IIeCTh THITOB YCJIOBUI TMOSBICHUS
Mapa3UTHBIX KOHTYPOB:

- IOYKHBIE METKH;

- JIOXKHBIE WHAUKATOPEI;

- OIIMOKH B PUCYHKAX U YePTEXKaxX;

- JIOXHBIE ITyTH;

- HEMPABWIIbHASI CHHXPOHH3AIINS;

- OIIMOKH P BEIOOpE 0a30BBIX 3HAUCHHMIT TAPaMETPOB;

- 00BEIMHEHNS TI0 TIPOSKTUPOBAHUIO.

A.2.1.2 [Ipumenenue

AHanu3 mapa3uTHBIX KOHTYpPOB HCTIONB3YIOT AJIsl OOHAPY>KEHUS YCIOBHM CKPBITHIX MyTeH, MPUBOIAIUX K
HEe3aIIaHUPOBAaHHBIM  pexuMaM paboTel. SCA MIMPOKO UCIONB3YIOT B KOCMHUYECKHX CHCTEMax U
pa3paboTKax, a TaKke Ha MPOMBIIIICHHBIX MPEANPHUIATUSAX ATOMHON SHEPTeTUKH.

A.2.1.3 KiroueBbie 3J1eMEHThI

SCA cocTouT U3 ClaenyouX 3TaroB:

- 9KcrepTU3a myTed (i QyHKI#);
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- TIOSIBJICHHUE HEXKENATCIBHBIX ITyTCH.

A.2.1.4 loctronHcTBa

SCA cnocoOCTBYeT COKpAIIEHUIO OIMOOK B IPOEKTE U YEJIOBEYECKUX OIIMOOK B CUCTEME.
A.2.1.5 OrpanuueHns:

- HET JOCTATOYHOTO KOJHMYECTBA CIEUUATUCTOB MO aHAJM3y Mapa3sUTHBIX KOHTYPOB C IpPUMEHEHUEM
MPOrPaMMHOT0 00ECIICUCHHS,

- TpeOYIOTCS KPyITHOMACIITaOHBIE KOMITBIOTEPHBIE CUCTEMBL.

A.2.2 AHanIu3 HAMXYyILIero cayvas

A.2.2.1 Onucanue u 1elb

Anamu3 Hamxyamero ciydas (WCA) mpencraBiseT coOOW HECTAaTHCTHUSCKHHA CIOCO0 OmpeneeHus
BO3MOXXHOCTH CHIDKEHHSI d(P(PEKTHBHOCTH CHCTEMBl Ha OCHOBE HM3YYCHHUS BCEX KOMOWHAIMMA, 3aJaHHBIX B
cneurpuKay NpeaesioB AJs MapaMeTpOB CUCTEMBI.

A.2.2.2 IIpumenenue

I'maBHbiM oOpazom WCA TpUMEHSIOT Ha CTaaud pa3padOTKM M TMPOSKTHPOBAHUS I CUCTEMBI,
cocToslIed M3 HECKOJBKUX KOMIOHEHTOB. Hampumep, mo0oil MexaHu3M, cxeMa WM CEeTh MOTYT OBITh
pPaccMOTpPEHbl Kak CHUCTeMa. XapaKTepUCTUKH OPQOEKTUBHOCTH W IMapaMeTpbl paboTOCIIOCOOHOCTH
KOMIIOHEHTOB MOTYT BIHSTH Ha XapaKTePUCTHKH 3()(HEKTUBHOCTH CHUCTEMBL. VX TMPEACTaBISIOT B BHIE
KOMOWHAIMH MaTeMaTHIeCKNUX BBIPOKECHUHA WIIN JIOTHUECKUX (HYHKIIHH.

A.2.2.3 KirroueBbie 2JIEMEHTHI

WCA cocTouT U3 ciaeayonux 3Tanos:

- I/IIIeHTI/I(I)I/IKaHI/IH CUCTEMBI U €€ KOMIIOHCHTOB,

- I/II[eHTI/I(bI/IKaHI/IS[ MaTEeMAaTHYCCKOM HIIH JIOTHYCCKOM (byHKHI/II/I JJIA OITMCaHus 3(1)(1)6KTI/IBHOCTI/I CHUCTEMBI U
€€ mapaMeTpoOB, OMMUCHIBAIOIIUX 3(1)(1)CKTI/IBHOCTI> KOMIIOHCHTOB,

- I/ID;CHTI/I(l)I/IKaIJ;I/IH JA0MYCTUMBIX NIPEICTIOB U3MECHCHUS ITapaMETPOB CUCTEMBI,

- aHaNMM3 XapaKTePUCTUK SPQPEKTHBHOCTH CHUCTEMBI JJIsi BCEX KOMOHMHAIIUMI MMapaMeTpOB CHUCTEMBI W3
JIOITyCTUMOM 001acTu;

- IPOBEPKa COOTBETCTBHS PE3YJIbTATOB 33/IaHHOH B criennuKanu 3PPeKTHBHOCTH CUCTEMBI,
- HACHTU(HUKALINS PEKOMEHIYEMBIX JCUCTBHUM ISl H3MEHEHHS MTPOEKTa CHCTEMBI;

- 3aBepLIAIOIIUE JCHCTBUS;

- JOKYMEHTHUPOBAaHNE aHATUTUYECKUX MPOLECCOB U 3aKIIOYUTENBHBIX PE3YJIbTATOB.

A.2.2.4 JlocTouHCTBA:
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- TIPOCKTHPOBIIMK MOXXET OBITh YBEpEeH, 4TO CHCTEMa HMEET BBICOKYIO HAJEKHOCTh IPH ITIOOBIX
XapaKTEPUCTHKAX KOMIIOHEHTOB, €CJIM OHH HE BBIXOAAT 32 IPaHUIbI TPEOOBAHUH CrICHU(pHUKALIUHN;

- HET He0OXOJJMMOCTH B CIIOXHOH MaTeMaTnueckoil o0paboTke;

- QHAIUTHYECKHE PE3YJITAThI, KaK PABHJIO, SIBISIOTCS TOYHBIMU.

A.2.2.5 OrpanuueHus:

- He0OXOAMMO 3HATh BCE MAaTEMATHUECKUE U IOTHIECKUE COOTHOIICHUS MEXIy MapaMeTpaMH;

- JUISl IOJTYYCHUST TOCTOBEPHBIX aHATUTHYCCKUX PE3YJIbTATOB HEOOXOJIUMO PacCMOTPETh BCE KOMIIOHCHTBI
CHCTEMBI;

- AaHAINTHUYECKHE PE3YJIbTAThl HE SIBIISIOTCS ONTUMAIEHBIMHU.

A.2.3 UMUTaNIMOHHOE MO/IeJIUPOBAHHUE

A.2.3.1 Onmcanue 1 1elb

MMuTanmoHHOE MOJAETUPOBAHME COCTOMT M3 Habopa CTATUCTHMYECKUX IMOIXOJ0B, HEOOXOIMMBIX IS
MIPOBEPKHU U OIPEICICHHST BO3MOYXKHOCTH CHYDKEHHS () ()EKTUBHOCTH CHCTEMBI TIPU PA3IIMIHBIX KOMOWHAIIHSIX
mapaMeTpoB CHCTEMBbI B Tmpefenax TpeboBanuii crenudukanun. Mmerorcs 1aBa THUMOBBIX METOHA
MOJICTIMpOBaHMs: MeToJ, MoMeHTa M Meton Monte Kapmo. IlepBbiii MeTol OCHOBaH Ha JIMHEHHOM
npubmmkeHnn (YHKIUM TapaMeTpoOB MPOEKTa ¢ MOMOIblo psaoB Teinmopa. [Ipu 5TOM HCHONB3YIOT
HOMUHAJIbHBIE 3HAYECHUS, MPEIYCMOTPEHHBIE NPOEKTOM. BTOpoil MeTox OCHOBaH Ha MOJECTUPOBAHUHU
CTATUCTHYECKHMMH METOJaMH, KOTJa KaXIbli TapamMerp MPOeKTa BBIOMPAIOT CIydallHBIM 00pa3oM B
COOTBETCTBHH C 33IaHHBIM PAcIpeelICHHEM BEPOSITHOCTEMH.

A.2.3.2 [IpumeneHnue

HNMuTanmoHHOe MOJICIMPOBAHME HUCIIONB3YIOT BMECTE C METOJOM HAWXYJIIEro ciydas JJisi CHCTEMBI,
COCTOALIEH M3 HECKOJIBKUX KOMIIOHEHTOB, IJIaBHBIM 00pa3oM, Ha CTaJuH €€ MPOEKTUPOBAHUS U pa3pabOTKH.
Hanpumep, nro00i MEXaHH3M, CXeMa MM CETh MOTYT OBITh PAaCCMOTPEHBI KaK CHcTeMa. XapaKTePUCTHUKU
3G(GEKTHBHOCTH KOMIIOHEHTOB, a TaKKe IMapaMeTphl CHUCTEMBbI MOTYT BIHITH Ha XapaKTEPHCTHKH
s dexTrBHOCTH cucTeMbl. Meton MonTte Kapio yacto mMpuMEHSIOT B Mpoliecce aBTOMATH3UPOBAHHOTO
MIPOCKTHPOBAHHSI CHCTEMBI.

A.2.3.3 KirroueBbIe 3JIEMEHTHI

MMuTanmonHoe MOAETHPOBaHHE OOBIYHO COCTOHUT U3 CIEAYIOIIUX ATAIOB:

a) o0IIue 3IIEMEHTHI:

- I/IHCHTI/I(l)I/IKaIJ;I/IH CUCTCMBI U €€ KOMIIOHCHTOB,

- uaeHTH(UKanus GyHKIUN 3()(HEKTUBHOCTH CHCTEMBI, BRIPAKCHHON d4epe3 3 (PeKTHBHOCTH KOMIIOHEHTOB
WK TIapaMeTpbl IPOCKTa,

- uieHTH(HKALMS JOITyCTUMBIX MTPE/IeSIOB H3MEHEHHH TapaMeTpOB CHCTEMBI;
b) MeTon MoMeHTa:

- MOCTPOCHKE JIMHEHHOTO MPHOIIKeHU QyHKINH 3(Q(HEKTHBHOCTH CHCTEMBI ¢ IOMOIIBIO psiaoB Teitnopa,
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- I/I,Z[GHTI/I(I)I/IKEU_II/IH HOMMHAJIbHBIX 3HAYEHUN U ,Z[I/ICI'IepCI/Iﬁ napamMeTpoB MPOCKTa,

- WACHTU(HKAIMI HOMHHAJIBHOTO 3HAYCHUS W JUCHEPCHU S(PPEKTHBHOCTH CHCTEMBI, PACCUUTAHHOW Ha
OCHOBE ITapaMeTPOB IIPOEKTA;

¢) metox MonTe Kapio:
- UACHTU(HKALMS PACIPEICICHIUSI BEPOATHOCTEH ISl KaXKJ0r0 MapaMeTpa MmpoeKTa,

- ueHTU(UKALHS KOMIIBIOTEPHOI0 TeHepaTopa cay4aiHbIX YUCces AJs apaMeTpoB MPOEKTa, OCHOBAHHBIX
Ha JIaHHOM pacIlpee/IEHUN BEPOSITHOCTEN,

- I/I,EleHTI/I(I)I/IKaI_II/IH pacnpeacicHus BepOﬂTHOCTefI, €ro CpCAHEro U AUCIICPCUH JIs1 OIMCaHHs paGOTBI
CHUCTEMBI ITPU MOACIIUPOBAHUN,

d) oOrue MeMeHTHI:
- IPOBEPKa COOTBETCTBUSI PE3yJIbTATOB TPeOOBaHUM crelupUKaIKH 10 3PEKTHBHOCTH CUCTEMBI,

- ompefelieHHEe PEKOMEHAYEeMbIX JeHCTBUIl A UW3MEHEeHHs KOHQUrypaluud CUCTEMBI M ee
MepeTpoeKTUPOBAHNS,

- 3aBepIlaroIIre NeiCTBNS,

- JOKyMCHTHPOBAaHHE aHATMTUYCCKHUX MPOLIECCOB U 3aKIFOYUTEIBHBIX PE3YJIbTaTOB.

A.2.3.4 JlocrouncTBa

a) METOJ MOMEHTA:

- MPOEKTHPOBIIMK MOXET OBITh YBEpEH, YTO CHUCTEMa WMEET YCTAHOBICHHYIO HAJIC)KHOCTh, CIIH JUIS
BO3MOXKHBIX HM3MCHCHHUI XapaKTEPUCTHK KOMIIOHCHTOB aHAJMTHUYCCKHE pe3yJbTaThl JAIOT 3HAYCHHS
XapaKTePUCTUK CHCTEMBI B Ipe/eiiaX, YCTAHOBICHHBIX B CIICIM(DUKAIINH,

- aHAIUTHYECKHE PE3YJIbTaThl 00ECIICUNBAIOT OOJIee TOUHYIO HHTEPBABHYIO OLICHKY, yeM WCA;

b) metox MonTte Kapio:

- MPOEKTHPOBUIMK MOXET OBITh YBEpeH, YTO CHUCTEMa WMEET YCTAHOBJICHHYIO HAJEKHOCTh, €CIU JUIS
BO3MOXKHBIX M3MEHEHHH XapaKTEPUCTUK KOMIIOHCHTOB, AHAJIUTHYCCKHE pe3yJbTaThl AT 3HAYCHUS
XapaKTePUCTHUK CUCTEMBI B MpeJeNiaX, YCTAHOBICHHBIX B CIICIIU(PUKAIINY,

- METOJ] IPUMEHSIIOT TP aBTOMATU3UPOBAHHOM ITPOSKTHPOBAHHH,

- MOKET OBITh CMOJICTMPOBAHO JII000E pacrpe/ie/icHre BEPOSITHOCTEH,

- MIOJyYCHHBIC PE3YNIBTAThI OOBIYHO OJIU3KHU K ONTHMAIIbHBIM 3HAYCHUSIM,

- HET HeOOXOAUMOCTH B MATEMATHIECKHX BBHIUNCIICHHSIX.

A.2.3.5 OrpanuueHus:

a) METOA MOMCHTA:
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- He00XO0IUMBI MaTEMaTHICCKHE MOJCJIHN, IIPUTOAHBIC IJIA Z[I/I(I)(l)epeHHI/IpOBaHI/IH,

- ISl TIOJTyYSHHs JOCTOBEPHBIX AHAJMTHYECKUX Pe3yJbTATOB JOJDKHBI OBITh YYTEHBI BCE KOMIIOHEHTBI
CHCTEMBI,

- Heo0XOoIMMa CII0XKHAsI MaTeMaTH4ecKast 00paboTka,

- B KQUECTBE PaCHpE/IC/ICHUs] BEPOSITHOCTEH HCIONIB3yeTCs HOPMAIIbHOE paclpe/ieiCHuUE;
b) meronx Monte Kapio:

- JUTSL MOJICITMPOBAHUS HEOOXOUMBI MATEMATHUCCKHIE MOJICITH,

- JUIA TOJXYYCHHA JOCTOBCPHBIX AHAJIUTHYCCKUX PE3YIIbTATOB JOJKHBI OBITH PacCMOTPCHBI BCC
KOMIIOHCHTHBI CUCTEMBI,

- MOJIENUPYETCsl OOJBIIOE KOMUIECTBO KOMUN CHCTEMEI.
A.2.4 Pa3paboTKa HaIe:KHOCTH MPOTPAMMHOI0 00ecreveHust
A.2.4.1 Onucanue u 1enp

Llenpro pa3paboTKH HaAeKHOCTH TporpamMmuoro obecredernss (SRE) sBisiercss HporHO3HpOBaHUE
HAJISKHOCTH TIPOrPaMMHOr0 OOecIieueHnsI Ha OCHOBE CTATHCTHYECKHX MeTooB. [Ipobmema 3akimrouaercs B
TOM, YTO MPOrpaMMHOE O0ECIIeYCHHE HE OTKA3hIBACT, a BBLAACT 3apaHee OIpPECACICHHBIC MPABUIBHBIC HIIH
OomMOOYHBIE pe3yNbTaThl I JaHHBIX Bxoma. [lostomy B ocHoBe SRE nexur mnpexnmonokeHne, d9ToO
IporpaMMHOE 00ecIedeHe IeHCTBYeT He CIyJaitHbIM 00pa3oM, a KOH(HUTYPAIHsS CUCTEMbI B BHJ ONEepaIliH
(HanpuMep, BXOIHBIC TaHHBIC) MOTYT pacCMaTPUBATHCS KaK CITy4aifHbIC YCIIOBHSI.

A.2.4.2 TIpumeHeHue

SRE npuMeHSIOT B poLecce UCTIBITAHUM MPU MPUHATHH PELICHUS O MPEKPaLeHUH UCTIBITaHUH (pelieHue,
YTO KPUTEPUH NPUEMKH BBINOIHEH) WIN A MPOTHO3UPOBAHUS HAJICKHOCTH IPH IKCILTyaranuu. OObMHO
JAHHBIE OTOMPAIOT B TPYHIaX, HAIPHMEp KOJIWYECTBO OTKA30B 3a YKA3aHHOE BPEMsd, ITOCKOIBKY OYCHb
TPYZHO TIOyYUTh PeaJIbHbIe HApaOOTKHU ISl OTKa30B.

BonbIIMHCTBO MPUKIAAHBIX MPOTPaMM OCHOBAHBI Ha MPEANIOIOKESHNUH, YTO MPOrpaMMHasi OmMOKa MOXKET
OBITH ONFICaHa HETOMOTCHHBIM TporieccoM [TyaccoHa. DTo 03HayYaeT, YTo MPOrpaMMHBIC OITHOKH MPOUCXOIST
B CTaTUCTUYECKH HE3aBHCHUMbBIE MOMEHTHl BpeMeHH. HapaOGoTKu MOAYHHSIOTCS OSKCIOHEHIMATBHOMY
pachpesielieHrI0, a HMHTEHCHBHOCTh OTKAa30B M3MEHsETCS BO BpeMeHH. OOBIYHO HCHONB3YIOT YOBIBAIOIILYIO
WHTEHCUBHOCTH OTKa30B. JTO 03HAYAET, YTO OMIMOKHU, KaK TOJIBKO OHU BBISBICHBI, 3PPEKTUBHO YCTPAHSIIOTCS
6e3 BBeAeHUs HOBBIX omMOOK. ['maBHas nenp SRE 3akmtoyaercss B TOM, YTOObI onpeaenuTsb GopMy GyHKIUN
WHTCHCUBHOCTH OTKAa30B M OIICHUTHh €€ MapaMeTphl M0 HaOJoJaeMbiM JaHHBIM. Kak TOJNBKO (YHKIUS
WHTEHCUBHOCTH OTKa30B ONpPEEICHa, MOTYT ObITh HAICHBI TAaKWE MMOKA3aTeIH HAJACKHOCTH KakK:

- 00111ee KOJIMYECTBO OTKA30B;
- KOJIMYECTBO OCTAIOIINXCS OTKA30B;
- BpeMst JI0 CJICIYIOIIEr0 OTKa3a,

- OCTaTOYHOE BPEMsI UCIIBITAHUH (10 MPUHATHUS PEILICHHS);

60



- MaKCUMAaJTbHOE KOJIMYECTBO OTKa30B (OTHOCHTEIIEHO CPOKa CIYKOBI).

Jpyrue moaxoapl MPUHUMAIOT BO BHUMAaHHE apXUTEKTypy MPOrPaAMMHOTO OOECIIEUEHUs, €ro
(yHKIIMOHATIBHBIC MOJAYJIM, MOJCIb WX B3aUMOJCHCTBHSA W T.N. (HApUMep, MApKOBCKHHA aHaiH3). 3aTeM
JTAaHHBIE OTOMPAIOT U ONPEACIISIIOT OIIEHKH JIJISI MOJTYJISH.

A.2.4.3 KittoueBbIe 2JIeMEHTHI:

- OTIpeJIesIeHHe ToKa3aTeneil HaJIe)KHOCTH U 1IeJIei;

- OMpe/eIeHUe UCII0Ib3YEeMON MOJIEIH Halle)KHOCTH MMPOrPaMMHOr0 00ecTieyeHusl;

- oTOOp IaHHBIX 00 OTKa3ax;

- BaJIMJIAIHS MOJICIIH;

- IIPOTHO3 TOKAa3aTeseil HaJIe)KHOCTH 110 TAHHBIM.

A.2.4.4 JlocTronHCTBA:

- IPOrpaMMHOE 00ECTIeYeHHE MOXKET OBITh PACCMOTPEHO TIPU MPOTHO3UPOBAHUHU HAJICKHOCTH;

- IeJIM ¥ KPUTEPHUH UCTIBITAHIH MOTYT OBITH OIMPEENCHbI X IPOKOHTPOJIMPOBAHBIL.

A.2.4.5 OrpanuueHus:

- cOOp JaHHBIX O HAJECKHOCTH MPOTPAMMHOTO OOECIEUEHHS] MOXKET OBITh TPYAHBIM, TaK KaK KadeCTBO
PE3YIBTATOB OMpeesieTcss KaueCTBOM COOPaHHBIX JaHHbBIX;

- HET MOAXOAa IJIsl BbIOOpa (PYHKUUI WHTEHCUBHOCTH OTKa30B. MIMeeTcss MCKYyIIeHWe BHIOpAaTh MOAETb
WHTEHCUBHOCTH OTKa30B, KOTOPOW JaHHBIE COOTBETCTBYIOT OOJbIIE BCErO BMECTO AampHOPHOrO BbIOOpa
MOJIEJIN;

- TCEOpETHYCCKass OCHOBa HCETOMOI'CHHOI'O IIpolecca Hyaccox—xa HaMHOTO CJ'IEI6€€, YeM B CiIydac
MPOTHO3UPOBAHUS HAJAC)KHOCTH aAIlNIAPATHBIX CPCACTB.

A.2.5 AHAJIN3 KOHEYHBIX 3JIEMEHTOB
A.2.5.1 Onucanue u 1elb

AHau3 KOHEYHBIX DJIEMEHTOB IpEeACTaBiIsieT co00i pacueTHBI KOMIBIOTEPHBI METOJ aHamu3a
BO3ZICUCTBHS HArPy30K, MPHKIAABIBAEMBIX K (H3HYeckuM dieMeHTaMm. Harpy3ku MoryT ObITh
MEXaHHUUYECKUMH, TEMJIOBBIMHU, 3JEKTPOMArHUTHBIMH WJIH MX KOMOMHauusAMH. B 3ToM ciydyae oOBIYHO
pelaemas 3a7a4a CIIMIIKOM CIIOXKHA JUIS KJIIAaCCUYECKUX METOJIOB.

JlaHHBII METOJ] CYLIECTBEHHO OTJIMYACTCS OT KJIACCHYECKUX METO/OB ONMHCAHUEM HCCIIEyeMOro 00beKTa.
Jlis onmcaHust 00BEKTa HCIIONB3YIOT OSCKOHEYHO Majble 3IeMeHTHl. KOHTHHyyM HcciaeqyeMoro o0bexTa
omuceiBaeTcss U(GEepeHINATEHPIMA yPaBHEHUAMHM B YacTHBIX HPOW3BOAHBIX. J[yisi aHanmm3a KOHEYHBIX
SJIEMEHTOB OOBEKT pa3[eleH Ha IPOCThIE OJIOKH, HaxOJIIMecs BO B3aHMMOJACHCTBUM, HA3bIBACMbIC
JNIEMEHTAaMH. OJIEMEHTHl XapakTepusyrorca ¢(yHkimuamu Qopmel. Bce BMecte oHE — (opMupyIOT
TeOMETPHUYECKYI0 MOJIENb. DJIEMEHTHl B3aUMOJICHCTBYIOT B y3nax. MH(popmaius nepeaercst oT 1eMeHTa K
3JIEMEHTY TOJBKO Uepe3 oOmue y3ibl. BHyTpu smeMeHTa ncmoib3yeTcs uHTepnossnus. Takum oOpasom,
BO3/ICHCTBHS Ha DJICMEHT ONUCBIBAIOTCS Yepe3 LEHTPAIbHBIC CMEIICHUS.
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A.2.5.2 IIpumenenue

AHanmm3 KOHEYHBIX DJIEMEHTOB sBIsieTcss 3(PPEeKTUBHBIM METOJOM MPOTHO3UPOBAHUS TOCIEACTBUA U
PEXKUMOB OTKA30B CIIOKHBIX CTPYKTYpP. OH MOXKET OBITh HCITOIB30BAH ISl PEIICHUS 3a]1a4 PA3TUYHBIX TUTIOB,
BKIIIOYAsT aHAIM3 MEXaHWYeCKHX HANpsOKeHWH, BHOpanuii, >KHIKUX TOTOKOB, TIepeladd TeIuia,
3JICKTPOMArHUTHBIX TOJICH U T.II.

A.2.5.3 KimroueBBI€ 3JIEMEHTHI:

- BEIOOp HanOoIee MOAXOISIINX KOHEYHBIX 3JIEMEHTOB JIJIsl MOJISIUPOBAaHHS 00BEKTa;

- IeNieHre 00bhEKTa Ha DIIEMEHTHI M OTIPE/ICIICHUE CBOMCTB 3JICMEHTOB;

- COCTaBJICHUE MATPUYHOTO MPEACTABICHHS B3aUMOJICHCTBHUS C YUYETOM CTEIICHH CBOOO/IBI Y3JI0B;

- OIIpEJIECIEHNE TPAaHUYHBIX YCIOBUH U IPUMEHAEMBIX HArpy3oK;

- pemeHne Habopa anreOpanvecKux ypaBHEHHUI, COOTBETCTBYIOIIUX MAaTpHIIE, JUIS PacdeTa HEHTPAIbHBIX
CMEILCHUI;

- BBIYHCIICHHE HCCIIEIYEMbIX (PH3MYCCKUX MAapaMeTPOB, HAIPUMEP HAMPSHKCHUH BHOPAIIMH U T.11.
A.2.5.4 loctrouncTBa

Merto1 aHa/TM3a KOHEYHBIX 3JIEMEHTOB MOXKET OBITh MCIIOJIb30BAH:

- U aHaJTN3a YIPYTHX U HEYIPYTUX BO3JICHCTBUI;

- JUTS BBITTOJTHEHHUS CTATHUSCKUX M JJMHAMHYCSCKUX HCCIICIOBAHHIA;

- Ul aHaJHM3a DJICMEHTOB HEMpPABHIBHOW (POPMBI C OOJIBIIUM KOJMYESCTBOM TI'PAHUYHBIX YCIOBUI U W3
Pa3IMYHBIX MaTEpPHAJIOB;

- JUTSL OITUMU3AIIHH [TPOCKTA;

- JUTSL OIICHKH U BaJIWAAIIMN HAIC)KHOCTH.

A.2.5.5 OrpanndeHus:

- He00OXOAMMOCTh MPOBEACHUS BHICOKOTO YPOBHS CIIEIUATN3UPOBAHHON TEXHUUECKON IKCTIEPTU3BL;

- JIETKO MCKa3UTh WM HETPABIIILHO UCTOJIKOBAThH PE3yIbTATHI.

A.2.6 BbIGOp 1 orpaHnyeHue yacrei

A.2.6.1 Onucanue u 1€eb

YacTu BHIOMPAIOT Ha OCHOBE IBYX KPUTEPUEB: HAICKHOCTU YACTH U CIIOCOOHOCTH YaCTH MPOTHBOCTOSTH
0)KHJJAEMBIM YCIIOBHSIM OKPYXKaIOIIei cpensl 1 pabovunM Harpys3KaM IPH HCIIONB30BaHHU B cucteMe. Beibop
YacTH 3aBHCUT OT TpeOyeMoil HaJeKHOCTH YacTH, a TaKKEe €€ MEXaHHMYECKHX H/HIM DIEKTPHYECKHX

XapaKTCpHUCTUK U ycnOBHfI, B KOTOPBIX YaCTh JOJ’KHaA 0e30TKa3HO pa60TaTI>.

XapaKTepUCTUKU KaXKIOTO JIEKTPOHHOTO MM MEXaHMYECKOr0 KOMITOHEHTA (aKTHBHOTO MIJIM MACCHBHOIO)
JIOJDKHBI OBITH HOPMHPOBAHEI, YTOOBI TapaHTUPOBATh, YTO €0 TEMIEPaTypHbIC, KOHCTPYKTUBHBIC U JAPYTHE
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CBOICTBa (MEXaHWYECKHE WM MApYrHe) aAeKBaTHBI YCIOBUSAM OKCIUTyaTallud. OJTy 3ajady pemarT
CIEIYIOIIMMH dTallaMu:

a) TIPOBOJIAT OICHKY YBEIMYCHHUS TEMIIEpaTypsl (BHYTpH Kopryca). Ecim 910 He Tpedyercs, onpenernsior
camyo HeOJIarONPUSTHYIO TEMIIEPATYPHYIO CUTYAIINIO;

b) u3y4aroT TpeOOBaHHS K YCJIOBHSAM OKDYXKAIOUICH Cpelbl Ui IPYyTHX H3ICHHN (KIMMATHICCKHE U
JIUHAMUYECKUE );

C) CPaBHHBAIOT PE3yIbTaThl JUIA STANOB, yKA3aHHBIX B MEPEUHCICHUAX a) U b), MO OTHONIICHUIO K
crielMUKALMsIM ISl ONPEACIICHUs] CHIOCOOHOCTH KaXKA0I0 KOMIIOHEHTA BBIACP)KUBATH TEIUIOBBIC M JIPYTUe
yCJIOBHSL.

YacTy 1OIDKHBEI OBITE BBIOPAHBI B COOTBETCTBHM C TPEOOBAHMSAMH HaJEXKHOCTH. Tak Kak CHCTEMa B LIEJIOM
TOXE JOJDKHA COOTBETCTBOBAThH TPEOOBAaHWSAM HANEKHOCTH, KJIFOYEBBIC YACTH CHCTEMBI, TO €CTh YacTH,
KOTOpBIC SIBJISIFOTCS HEOOXOJUMBIMU It (PyHKIIMOHUPOBAHHS CHCTEMBI C YCTAaHOBIEHHON 3(()eKTUBHOCTEIO,

JTOJDKHBI OBITh BRIOpaHBI TAKMM 00pa3oM, 4ToObI ObLTa 0OecrieueHa uX paboToCcmoCcoOOHOCTb.

OFpaHI/I‘{eHHe YacCTHU O3HAYACT CHMIXKXCHHUEC I HEC NOIIYCTUMBIX BO3JICUCTBUMA Harpy3okK IIpHu 3KCILUTyaTalluu
1 CO CTOPOHBI OKp}’)KaIOHleﬁ CpCabl. 210 CHOCO6CTBy€T CHHMIKCHHUIO BEPOATHOCTHU OTKa3a IPU SKCILTyaTalluu.

IIpu cpaBHEHNM HOMHHAILHOTO YCHJIHS C OKUIaeMbIM HAIpsDKEHHEM JIOJDKEH OBITh IPEAyCMOTpEH 3arac,
KOTOPBI PacCYMTHIBAIOT HA OCHOBE KPUTEPUEB U METOJIOB HHKEHEPHOTO aHANN3a. DTOT 3amac 00eceynBaeT
HEOOXOIUMYIO HaJIe)KHOCTh YaCTH MPH BOZHUKHOBEHUH PEKUMOB HEUCTIPABHOCTH.

A.2.6.2 [IpumeHeHue

Br16op dacTeid, COOTBETCTBYIOIIUX OKHIAEMBIM YCIOBHSM JKCIUTyaTalluH, U oOecrieueHrne HEOOX0IUMOMN
HAJIC)KHOCTH JIOJDKHBI IPUMEHSTLCS TIPU PEIICHUH 000 3a1aun Haie)kHOCTH. OrpaHHueHHEe YacTH JTOJKHO
OBITh HEOTHEMJIEMOW YACThIO MPOEKTUPOBAHMS, TOCKOIBKY HEHAAJIeKaUM 00pa3oM yMEHbIICHHbBIE
HArpy3KH Ha 9acTh MOTYT OBITh IPUYHUHON HEHAIS)KHOCTH CUCTEMBI.

A.2.6.3 KirroueBbie 2JIEMEHTHI

KiroueBbIMu 351€MEHTaMM TAHHOI'O METOMA SIBJISIOTCS:

- uH(pOpMaIHs 00 YCIOBUSIX IKCILUTyaTaIlii U XPaHEHHUST;

- I/IH(l)OpMaL[I/IH 0 HAACKHOCTH YaCTH B YCIIOBUAX OKCILTyaTalluu,

- PEKOMCHAAIUU MO YMCHBUICHHUIO HArpy30K, MNOATOTOBJICHHBIC HAa OCHOBE HMCCJICAOBAHHSA HAJACKHOCTHU
CHUCTEMBI B IICJIOM U IPUMECHCHUA JTyYIINX METOJOB ITPOCKTUPOBAHUA.

A.2.6.4 [locTouHcTBa

IIpeumyiiecTBOM METOIA SBISACTCS JOCTIKCHUE HEOOXOMUMOM HaICKHOCTH U3ICIHS.

A.2.6.5 OrpanuveHue

OrpaHnyeHne MeToJa KacaeTcsl CHTyallH, Korja HeT HMH(OpMalud O HaJe)KHOCTH YacTH HU B 0Oase
JAHHBIX, HH Y W3TOTOBHUTENS YacTH. DTO OIpaHUYCHHE PACHPOCTPAHSACTCS W Ha CHIDKCHUE JOITYCTHMBIX
HArpy30K JJIsl YaCTH, KOTJIa PEKOMEHIAINY 10 CHIYKEHHUIO JOMYCTHMBIX Harpy30K BKJIFOUAIOT PEKOMEHIAIUN

no HajaexHocTu. Ecmu PEeKOMEHAAM TI0 CHUXCHUIO JOIMYCTUMBIX HAarpys3oK SBJIAIOTCA CJICACTBUCM
Tp€6OBaHHﬁ HaJCKHOCTH, CYHICCTBYCT OMACHOCTD YPE3MEPHOI'0 CHUIKCHHU HArpy3o0K.
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A.2.7 Ananus [lapeto
A.2.7.1 Onmcanue U 1elb

Ananus [lapero siBIsieTcst OTHUM M3 CEMH OCHOBHBIX MHCTPYMEHTAIBHBIX CPE/ICTB YIIPABICHNS KAY€CTBOM
(strctel mpoBepkw, auarpammel [lapero, nuarpammel Mcnkassl, AparpaMMEBI ITOCIE0BATEIFHOCTH OTICPaIni,
THCTOTPAMMBI, TpalKH PACCEUBAHUSA U KOHTPOJIBHBIC KapThl). DTH WHCTPYMEHTAIBHBIE CPEACTBA HAXOIAT
NpUMEHEHHWE TIpH pa3paboTke HajexHoctu. IlpuHnun Ilapero ycraHaBimuBaeT, 4YTO HeOOJIBIIOE
MOAMHOXKECTBO MPOOIEM IMPOUCXOANUT HAMHOTO Yallle, YeM BCe OcTaiabHbIe ('Tone3Hoe 00MbmuHCTBO"). DTOT
MPUHLIUIT MOXKHO CPOPMYIIUPOBATh ClieayroumM oopazom: "20% npuunt Bei3biBatoT 80% mpobiem".

Lenp ananu3za [TapeTo cOCTOUT B TOM, YTOOBI COCPEOTOYUTD YCHIIHS Ha TEX MPoOIeMax, KOTOPbIe HMEIOT
CaMbIil BEICOKUI IIOTEHINAN VISl YITy4IICHUS ¥ IIOMOTAIOT B PACIPEICIICHUN PECypCOB, YTOOBI UCIIONB30BATh
WX TaM, TJie OHH HanOosee 3P PeKTUBHBL.

Huarpamma [lapero siBisiercs omHMM W3 HauOOJEe YacTO HCHONB3YEMBIX WHCTPYMEHTAIBHBIX CPE/ICTB
yinyuiieHus. C MOMOIIBIO JAWArpaMMBbl OMPENENSIOT OTHOCHTEIBHYIO BaXKHOCTH MPOOJIEMBI B HATJISIIHON
dbopme. Kpome Toro, aumarpamma momoraet MpeaoTBpaIiath "cMmeleHne mpooiaeMbl”, korna ee "pereHue"
YCTpaHsSeT OJHH MPOOJIeMbI, HO ycyryomser npyrue. C MOMOIIBIO TUarpaMMbl MOXKHO y4eCTh BO3JICHCTBHE

M3MEHEHUs MPOoeKTa Ha 2PPEKTUBHOCTD N3N IyTEM YIIPABICHUS H3MEHEHUSAMH CIIEAYIOIUM 00pa3oM:

- IyTeM pa3JeleHus] TJIaBHOI NpuYMHBI HAa KaTteropuu ("BBICIIYIO MONOCY" AENAT HA IOAMYHKTHI B
cooTBeTCTBYIOLIEH auarpamme I1apero);

- 10 ¥ mocine aHanus3a (HoBble mojockl ITapero u3oOpaxaroT psgoM ¢ opuruHanoMm llapeTto, moka3bIBas
BO3JICHCTBHS M3MEHCHUH);

- IyTeM 3aMEHbl MCTOYHMKA NAHHBIX (JaHHbIC, COOpaHHBIC IO TOW Xe IpoOJeMe, HO W3 Pa3JIMYHbIX
UCTOYHHMKOB (cHCTeMa/000pyHOBaHHE, pPACHONOXKCHHE, 3aKa3duk M T.J.), OTOOPaKArOTCS pSIOM C

nuarpammoi [Tapero);

- IMyTE€M U3MEHEHUS] W3MEPEHHUH (UCIONB3YIOT Te K€ CaMble XapaKTePHCTUKH, HO M3MEPEHHBIE IPYTUM
crocobom).

A.2.7.2 Tlpumenenue

Amnamu3 [lapeTo MoxeT OBITh HCMOJIB30BaH HAa BCEX CTAAUSAX MPOTPAMMBI HAJAEKHOCTH, OT KOHLEIIMU U
OIIpeZIeICHNs, MPOCKTHPOBAaHMSA W Pa3padOTKH, MPOW3BOJACTBA W HWHCTAULIIMH A0 OSKCIUTyaTalldH |
TEXHUIECKOTO 00CITy)KUBAHHS.

A.2.7.3 KitoueBbie 351IeMEHTBI

st apdexTuBHOTO pUMEHEHMsI aHanmu3a [lapeto TpebyeTcs cieayroriee:

- peunTh, 0 Kakol npodseme Bol xoTuTe GoJIbIle 3HATH (TO €CTh 00 OTKA3aX MJIU MX MPUYHHAX);

- BBIOpATh MPUYMHBI WIHA TPOOJIEMBbI, KOTOPhIE HEOOXOAMMO OTCJICKHBATh, CPABHUBATH U PAHKUPOBATH (C
MOMOIIIBIO CYIIECTBYIOIIUX TAHHBIX, MO3TOBOTO IITYPMa, SKCIICPHMEHTOB);

- BBI6paTL HauboJiee 3HAYUMBII napamMeTp ajis H3MepeHHﬁ, HarpuMmep, 4aCToTa Uik IeHa,

- BBIOpATh NEPUOJI BPEMEHH IS UCCIICIOBAHMIA;
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- COCTaBUTHb CIUCOK UCCIIEAYEMBIX NJAHHBIX, PACTIOJIOXKHUB UX B MOPSIKE y6LIBaHI/I$[;
- BBIYHCJINTH o6mee KOJMYCCTBO BCCX BJICMCHTOB 1 l'[pOI.[eHTHI:II:I BKJIaJ KaXXJ10I0 3JICMCHTA,

- HAYCPTUTHh TUCTOIrpaMMy, HAHOCA KaTCTOPHUU HAa TOPU3OHTAJIbHYIO JIMHWUIO, & YaCTOThI (I/IIII/I SanaTBI) Ha
BECPTUKAJIbHYIO JIMHUIO;

- 1300pa3uTh OOIIYI0 KPUBYIO, €CITH 3TO BO3ZMOXKHO;

- HAaHeCTHU Ha JUarpaMMy COOTBETCTBYIOIINE O003HAYCHHS;

- HHTEPIIPETHPOBATH PE3YNIBTATHL

A.2.7.4 JlocTronHCTBA:

- 3(ppexTuBHOE TpaduvecKoe MpeICTaBICHNUE aHATN3a IPOOJIEMBI;

- aHaJM3 OYEHB NPOCT U He TpeOyeT MHOTO BPEMEHH U YCHIIHI;

- MOXeT OBITh UCTIONIB30BaH IS IPUHATHS PEIICHNI KaK B TEXHHYECKUX, TaK M B IPYTUX 00IACTAX.
A.2.7.5 OrpanudeHust:

- aHaliu3 HapeTo CJIIY)KUT HWHCTPYMCHTOM I YJIYUYIICHUA 0630pa na"HeIX. MccnenoBaHnue IpUYIrH
npo6neMm JOJKHO MPOBOJAUTHCA SKCTIEPTAMHU, UCTIOJIB3YIOIIIUMU m00bIe HCOGXO,[[I/IMI:IC MCTOIbI,

- K aHAJIM3Y JIOJKHBI IPUBIIEKATHCS OTBITHBIE CIIEIIUAIHCTHI.

A.2.8 lmarpaMma IPHYHUH U CI1eICTBUIH

A.2.8.1 Onucanue # 1€1b

JuarpamMmma OpUYMH M CIEACTBUI Ha3piBaeTcs AuarpamMmoil VcukaBbl (B 4YecTb ee co3jmaTens) WId
JMarpaMMoin peIOHOro ckeneta (M3-3a ee ¢Gopmbl). JIuarpamMma oOecreunBacT HATJISAAHOE MPEICTABICHUE
CIUCKAa HJCHTU(PHUIMPOBAHHBIX W CHCTEMATU3UPOBAHHBIX BO3MOXKHBIX TPUYMH TPOOJIEM WU (HaKTOPOB,
HEOOXOIUMBIX JJIs1 0OecreueHus paboTOCOCOOHOTO COCTOSTHUS WIIM OTKa3a CHCTEMBI.

Juarpamma 5¢h¢exTrBHA MPU W3YyYEHHH MPOIECCOB W CHUTyalWd, a Takke Mpu TuiaHupoBaHuu. OHa
MO3BOJISIET JIETKO YBHJIETh OTHOIICHUS MEXIy (akTopamu. JlmarpaMMa MpHYMH M CICACTBUE OOBIYHO

co37aeTcs METOOM MO3TOBOTO MITypMa. B pesynbraTe quarpaMmy 4acTo M300pakaroT BPydHYIO Ha Oymare.
OpHaKo CyIIECTBYIOT MAKEThI IPOrPaMM, IPUTOHBIX IJIsl COCTABIECHHS AUATrpaMMBbI.
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Fnagxan NpuuiKa 2 Maasas npuyYuHa 1

NoanpuyMHa Nognpwassia

Mognprdnsa

FnapHas npsswWHa 3 Fnasnan npu4rHa 4

PucyHnok A.15 - JIlnarpamma npuyuH M CIeACTBUN
OCHOBHBIE 3Tarbl MOCTPOCHUS JUATPAMMBI:
1) onpeneneHne BO3ACHCTBUIA;
2) upeHTH(UKALUS TIaBHBIX IPUYKH;
3) uneHTH(UKAIMS BTOPUYHBIX IPUIHH;
4) unentudukanus HandoJiee BEPOATHBIX BTOPHUYHBIX PUIHH.

IIpumeuanue - Jas BTOpPOro 3Tama 4yacTo MCHOJIB3YIOT MeTroa 4 M: dYenoBek, MalluHbI, METOJPbI,
MaTtepuaibl. MOTyT TaK)Ke UCIIOIb30BaThCs IPYTHe INIaBHBIE PUYHUHBI, HAIPUMED, IIary mporecca.

A.2.8.2 [Ipumenenue

IlnarpaMMy HCIOJIB3YKOT IPU HMCCICAOBAHUAX Ha CTaAUMU IMPOCKTUPOBAHHA W aHaJIUM3a MOCECTBUI
OTKa30B, O6Hapy)KGHHI>IX TIpA OKCILTyaTaluu.

A.2.8.3 KiroueBble 3IIEMEHTBI:

- CJICJICTBHS JIOJDKHBI OBITH TTOHSTHBI;

- YCTaHOBJICHHbIE TPUYMHBI JIOJDKHBI COOTBETCTBOBATH CIIC/ICTBHSM;

- COOTBETCTBYIOIIUH BBIOOpP BTOPHYHBIX IPUIHH IIOMOTaeT cOATaHCHPOBATH CTPYKTYPY JAepeBa (CKeseTa);

- IOCKOJIbKY peabHbIC IPUIHHBI JOJDKHBI ONMMPAThCS HA JaHHBIC U (DaKThI, 3Ta HH(POPMAIUS JOJIKHA OBITH
JIOCTYITHOM;

- KOMIIOHCHTBI CUCTEMbI, KOTOPBIEC CTAHOBATCS CIIMIIKOM CJIOKHBIMU HMJIM OCTAKOTCs CIIMIIKOM IIPOCTBIMU,
JAOJDKHBI UMETh YKa3aHUEC Ha TO, YTO CTPYKTypa JOJ’KHaA OBITh yiayduiceHa.

A.2.8.4 JlocTrouHCTBA:

- IoMoract pa60Te CIICIINATIMCTOB B PA3JIMYHBIX 001acTIx 3HaHI/II71;
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- obecreunBacT BU3yalbHOE OTOOpasKeHHE IPUYUH U UX CTPYKTYPBI;

- pe3yJIbTaThl MOTYT HCIIOJIL30BAThCS KaK BXOAHbIE AaHHbIe A1 FMEA nnum aHanusa HeUCIIpaBHOCTEN.

A.2.8.5 OrpanuyeHus:

- OTCYTCTBYIOT KOJIMUECTBEHHBIE UCCIEJOBAHUS;

- IIPaBIJIBHBINA BRIOOP IIABHBIX M BTOPHYHBIX IPUIHH 3aBUCHT OT OIIBITA TPYIIIIEI;

- METOJI HE PACIPOCTPAHAETCS Ha MHOTOKPATHbIE TOCIECTBUS.

A.2.9 AHa;n3 oT4eTa 00 0TKA3aX U CHCTeMa KOPPEeKTHPYIOIIUX AefcTBHii

A.2.9.1 Onucanue # 1eb

Anamm3 otdera 00 oTKa3zax M cucTeMa Koppektupyromux peiictBuii (FRACAS) mpexcraBmstror co6oit
CHCTEMY 3aKpBITOTO LIMKJIA IS WUACHTH(HKAIWMH, OLEHKH M CBOCBPEMEHHOI'O YCTPAHCHUs MOCIEACTBUI
oTkaza. OTka3pl, NOSABISIIONMECS B IPOLECCE MCIBITAHUM W OLEHKH, JOKyMEHTUpPYHOTcA. JlaHHbIE
coOMparoTCs Ha HECKONBKUX YpOBHSX. Mcrone3yercs cucteMa il IPOCIeKUBAHH, aHAIN3a, OCTIEqyoIeH
HUACHTU(HUKAIIMA TIPOOJIeM 4YacTH, OMMOOK B MPOEKTe, HEJOCTATOYHOH KBaTM(HUKAINK MEepcoHANa |
HETOYHOCTEH mporecca, TpeOymuUX KOppeKTupyromux neictuil. [locie ompemeneHuss NMpUYMH OTKas3a
HEOOXOANMO IIPOBECTH Pa3pabOTKy KOPPEKTHUPYIOIIUX ACHCTBUH, 3((PEKTHBHOCTh KOTOPBIX MPOBEPSIOT 10
VX BBITIOJIHEHUSL.

A.2.9.2 [Ipumenenue

FRACAS npoBozsT cpa3y ke, KaK TOJBKO ITOSBIISETCSI BO3MOXKHOCTh PabOTHI C allapaTHBIMH CPEJICTBAMH
U TOporpaMMHBIM obecredeHHeM. Bech mepcoHan, ydyacTBYIOIIMH B WCHBITAHUSX U OIEGHKE, HeEceT
OTBETCTBEHHOCTH 3a JOKyMEHTUPOBaHHE 0TKa30B. OTKa3bl MPOBEPSIOT U 110 BO3MOXKHOCTH JIOKAIU3YIOT.

I'pynna uccnenoBannii FRACAS ananusupyer naHHble Ui OINpelesieHHs 3HAaYMMOCTH HpoOneM u
npobieM, TpeOyOIUX KOPPEKTHPYIOMMX JeHCTBMH. B rpymme momkHbl OBITH CHELMAINCTBI BCEX
JIICITUIUINH, CBSI3aHHBIX C BO3MOYKHBIMH ITPOOIeMaMHu.

HccnenoBanust OTKa30B TPOBOAAT Ha YPOBHE, HEOOXOAMMOM ISl OIPENENEHHS KOPPEKTHPYIOMNX
JEUCTBHI 1O ycTpaHEeHHIO mpoOieMsl. IIpoBepka 3¢h(EeKTUBHOCTH KOPPEKTHPYIOMUX ACHCTBHH BKIIOYAET
3aKJII0YEHHE TPYIIBI O IPEJOTBPAILIEHUH MOBTOPHBIX OTKA30B.

A.2.9.3 KitroueBble 21IEMEHTBI:

- (hopma oTUETa COOTBETCTBYET UCCIIEYEMBIM CUCTEME U IPOLIECCY;

- 6a3a maHHBIX JJI JOKyMEHTHUPOBAHHS BCEX JEHCTBUH, CBI3aHHBIX C aHAIN30M H PEIICHHEM poOIIeM;

- TPYIIIA CIEIUAIHICTOB 10 HEOOXOAUMBIM JUCIUILINHAM;

- MEXaHM3M ISl IPOCIIEKUBAHUS PEILICHHS TPOOIIEM.

A.2.9.4 JloctonHCcTBA:

- MOTYT OBITb HCIOJIb30BaHbl JaHHBIE, COOpAaHHbIE AJSI PA3HBIX YCIOBHUI JKCIUTyaTallMd M OKpYIKaromei
cpenpl;
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- IPUMCHAIOT IIPU MPOCKTHUPOBAHUH, IPOU3BOJACTBEC U TEXHUICCKOM O6CJ'Iy)KI/IBaHI/II/I;
- CHOCO6CTByeT TOBBIIICHUIO HAJIC)KHOCTH

- MOTyT OBITh HCIONB30BAaHbl JaHHBIC MPOLUIBIX NPOEKTOB U MOXKET ObITh MCTOUYHMKOM JAAHHBIX AT
OyTyIMX MPOEKTOB.

A.2.9.5 OrpanunyeHus:
- IPEAOTBPAIIACT IOBTOPEHHE MTPOOIIEMBI;

- Ppe3yibTaTbl 3aBUCAT OT KBaJ'II/I(bI/IKaHI/II/I nepcoHajia, Y4YaCTBYIOHICTO B HWCHOBITAHUAX, OLCHKE U
perucTpani OTKa30B;

- B OOJIBIIIMHCTBE CJIy4acB HC NPUT'OACH I 06])6,[(I/IHCHI/I}I JAHHBIX YHCJIOBBIX OLICHOK.
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ITpunoxenue B
(cipaBo4HOE)

CBEIleHl/lﬂ 0 COOTBETCTBUU CCHLIOYHBIX MEKAYHAPOAHBIX CTAHAAPTOB
HAIHOHAJBHBIM CTAHAAPTaM, HCIIOJb30BAHHBIM B HACTOALLIEM CTaAaHIapTeE

B Ka4eCTB€ HOPMATUBHBIX CCBIJIOK

O003HaYeHHE CCHLUTOYHOIO
HAIIMOHAJILHOTO CTaHAapTa

O603HaueHe 1 HAMMEHOBaHKE CCHUIOYHOTO MEXIyHAapOAHOTO CTaHJapTa u
yclioBHOE 0003HAYEHNE CTENICHN €T0 COOTBETCTBHS CCHUIOYHOMY
HallMOHAJIbHOMY CTaHJApTy

I'OCT 27.310-1995

MDBOK 60812:1985 "Meroasl aHanu3a HAAEKHOCTH CHUCTEM. MeTon aHalIu3a
BHJIOB ¥ nocneAcTBuid oTkaza" (NEQ)

TOCT P 51901.14-2005
(MDK 61078:1991)

MDBK 61078:1991 "Meroabl aHanu3a oOIel HageKHOCTH. MeTo OJIOK-CXEMBI
HanexHoctn"'(MOD)

I'OCTP 51901.15-2005
(MK 61165:1995)

MDOK 61165:1995 "lIIpumenenune MapkoBckux Meto1oB" (MOD)

TOCTP 51901.11-2005
(MDK 61882:2001)

MOBOK 61882:2001 "HccrnenoBaHue OMACHOCTH H  pabOTOCIIOCOOHOCTH
(HAZOP). PykoBozactso no npumeHenuto"(MOD)

I'OCT P CO 9000:2001

HMCO 9000:2000 "Cucremsl MeHemKkMeHTa KaduecTBa. OCHOBHBIE ITOJIOXKEHUS U
ciosaps"(IDT)

[Mpumedanne - B HacTtosmielt Tabnuile WMCMONB30BAHBI CIEAYIOIINE YCIOBHBIE OOO3HAYEHHs CTENCHH

COOTBETCTBUA CTAaHAAPTOB!:

- IDT - npeHTH4HbBIE CTAHAAPTHL;

- MOD - MmoauduIMpOBaHHBIE CTAHIAPTHI;

- NEQ - HesKBHUBaJIGHTHBIE CTaHIAPTHI.
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IMpunoxenne C
(cipaBo4HOE)

Hepeqem, cmcpame}mﬁ HA aHTJIHICKOM fI3bIKe, HCIIOJb3YEMBbIX B TEKCTE CTaH1apTa

Cokpa- PacmmdpoBka cokpanieHus Ornpenienenre CoKpanieHus
eHne HA AHTJIUACKOM SI3BIKE
FTA Fault tree analysis AHanu3 iepeBa HEeUCIPaBHOCTEH
ETA Event tree analysis AHanu3 1epeBa CoObITHI
HAZOP | Hazard and operability study HccnenoBanre OMacHOCTH M PabOTOCIOCOOHOCTH
FMEA Failure mode and effects analysis AHanu3 peXKUMOB U TIOCJICICTBUN OTKA30B
SRE Software reliability engineering Pa3paboTka mporpaMMHOTO 00eCIeYeHHs 0 HaIeKHOCTH
FMECA | Failure mode, effects and criticality AHaIIN3 PeKUMOB, TTOCIECTBUN M KPUTHIHOCTH OTKa30B
analysis
FRA Failure reporting analysis and AnHanm3 ot4yera 00 0TKa3ax M CUCTEMa KOPPEKTUPYIOIINX
CAS corrective action IeNCTBHI
RDB Reliability block diagrams AHanu3 CTPYKTYPHOU CXEMBbI HAJICKHOCTH
HRA Human reliability analysis AHanms 9enoBedeckoro Gpaxkropa
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