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MEXTOCYAAPCTBEMHHBHW CTAHAAPT

Hanexsocts B TeXHHUKeE

PACYHET HAJEXHOCTH

OcHoBHbBIE TIOJJOXKEHHA

Dependability 1n technics.
Dependability prediction. Basic prninciples

MaTa seeaenun 1997—01—-01

1 OBJIACTb IPUMEHEHUA

HacTtosiniMi ctaHaapT yctaHaB/JIMBaeT oblUue NpaBuiia pacyeTa Halex-
HOCTU TE€XHUYECKHUX O0beKTOB, TpeOOBaHUSI K METOAUKAM U TMOPSIOK

NpeACTABJIEHUS pe3YJIbTATOB pacyeTa HAAEXHOCTH.

2 HOPMATHBHBbBIE CCbLIKH

B HacTosleM CTAHAAPTC UCTTOJIb30OBAHLI CCEINTKH Ha CIECAVIOULHUE CTAH-

AApPTHI:
[TOCT 2.102—68 ECKJl. Buabl ¥ KOMITJIEKTHOCTh KOHCTPYKTOPCKHX

IOKYMEHTOB
[TOCT 27.002—89 HanexHoctb B TexHUKe. OCHOBHbIE NTOHATHUSA. Tep-

MHUHBI U onpenenaeHus
[TOCT 27.003—90 HanexHocTtb B TexHHuKe. CocTaB U obiue npaBuia

3a8aHUA TpeOOBAHUH 110 HAHLEXHOCTH
[OCT 27.310—95 HanexHocTb B TEXHUKe. AHAJIU3 BUIOB, 1MTOCIEACT-

BUM U KPUTUYHOCTHU OTKA30B. OCHOBHbIE MMOJIOXEHUS

3 ONIPEAEJIEHHUA

B HacrosilieM cTaHaapre NpUMMEHeHbl oOlIMe TepMHHbI B 0OnacTH
HaaEeXHOCTH, ofipeaeneHus kotopbix yctaHoBiaeHbl TOCT 27.002. [lonon-
HUTEJbHO B CTAHAAPTE NMPUMEHEHbI CJIEAYIOLINE TEPMUHbI, OTHOCALIIMECS

K pacuyeTy HaleXHOCTH.

H:manne* opHMIHANLHOE
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3.1. Pacyer HameXHOCTH — ripolieaypa onpeaejeHus 3HaYyeHUH nokasa-
TeJled HAOEXHOCTH 0o0beKTa ¢ UCIMOJb30BaHUEM METOA0B, OCHOBAHHbIX HA
MUX BBIYMCJIEHUM 1O CIIPABOYHBIM JaHHBIM O HAIECXKHOCTH 3JIEMEHTOB 00b-
eKTa, 110 JAHHBIM O HAIEXXHOCTU ODOBLEKTOB-aHAJIOTOB, NAHHBLIM O CBOMCTBAX
MaTEePUAIOB U JpyroM UHPOpMALIMM, UMEIOILIEMCA K MOMEHTY pacueTa.

3.2 IlporHo3upoBaHHe HAIEXHOCTU — YACTHbIX caydyail pacyeTta Ha-
JEXHOCTHU O0BEeKTa HAa OCHOBE CTATUCTHUUECKUX MOOEJNIeH, OTpaXalliux
TeHIEHLIMU U3MEHEHUS] HANIE)KHOCTH OOBEKTOB-AHAJIOIOB U/UJIU IKCINEPT-
HblIX OILICHOK.

3.3 BDJIeMEHT — COCTaBHAg 4YacTb oOBEKTa, paccMaTpuBaeMas Mpu
pacyeTe HAAEeXHOCTH KAaK €AUHOE Liesioe, HE rnomiexaluee najlbHeulieMy
PA3yYKPYTTHEHHUIO.

4 OCHOBHDIE TTOJIOXEHHA

4.1 IllopsasnoK pacuyeTra HAAECEXHOCTMH

HaagexHocTbh 00bEKTa pacCYUTBHIBAIOT HA CTAAUAX XU3HEHHOIO LIMK/A
U COOTBETCTBYIOLIUX 3TUM CTAAUSAM 3Tanax BUAOB pabOT, YCTAHOBJIECHHbIX
nporpaMmmoit obecriedueHust HagexHocTyu (ITOH) obbekra MM IOKYMEH-
TaAMU, €€ 3aMEeHSIIOILMMU.

ITOH noJsixBa yctaHaBanBaTh LE€JM pacyeTa Ha KaXIOM 3Talne BUIOB
paboT, NMpUMEHsIEMbIE TIPU pacyeTe HOPMATUBHbBIE JOKYMEHTBI U METOAHM -
KM, CPOKHU BBIITOJJHEHUS] pacyeTa M UCIOJIHUTENECH, NMOPALOK odopMJie-
HUSI, IPEACTABNEHUS] U KOHTPOJA pe3yJibTaTOB pacyeTa.

42 llenun pacuera HaAaLeXHOCTH

Pacuer HanexXHOCTH OObEKTA HA oNpelejeHHOM 3Tare BUIOB pador,
COOTBETCTBYIOILIEM HEKOTOPOWU CTAJAUM €ro XWU3HEHHOIo LMUKIa, MOXET
UMETL CBOUMMU LIEJISIMU:

'000CHOBAHUE KOJUYECTBEHHDbIX TPEOOBAHUUN 110 HALEXKHOCTH K OOBEK-
TY WU €ro COCTABHBLIM HACTAM;

[TPOBEPKA BbINTOTHUMOCTH YCTAHOBJAEHHBIX TpeOOBaHUMK U/HUJIHU OLIEH KA
BCPOSITHOCTHU JNOCTHUXKEHUS TpeDbyeMoro ypoBHSI HANEXHOCTHU 00ObEeKTa B
YCTAHOBJIEHHBIE CPOKHU M NPU BbIAEIEHHBIX pecypcax, obOCHOBAHUE HE-
OOXOIMMBIX KOPPEKTUPOBOK YCTAHOBJEHHBIX TPEOOBAHUH;

CPAaBHUTEJBbHbBIU AHAJIU3 HAJEXKHOCTH BAPMAHTOB CXEMHO-KOHCTPYK-
TUBHOI'O MOCTPOEHUS 00bekTa U 0DOCHOBAHMUE BbIOOpa palMOHANBHOIO
BapHaHTA;

ornpeaeAcHUe AOCTUTHYTOro (OXHUAAEMOT0) YPOBHA HAAEXHOCTH 00b-
€KTa U/UJX ero COCTABHbIX YacTe, B TOM UHMCJE PACYETHOE Olpe/ic/ieHUE
[ToKaszarened HaJIeXXHOCTU UAU NapaMeTPOB pacIipeae/iIEeHUS XapaKTEepPUC-
THK HAJEXHOCTU COCTABHBIX 4acTedl oObeKTa B KAYECTBE UCXOAHBIX HaH-
HbIX /ISl pacyeTa HAJIEXHOCTH ODBEKTA B LIEJIOM;
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00OCHOBaHUE U npoBepka 3pPEeKTUBHOCTU NpeiaraeMbix (peaiuso-
BAHHbIX) Mep no 10paboTKaM KOHCTPYKLIMHU, TEXHOJIOTUU U3ITOTOBJIICHMS,
CUCTEMBI TEXHUUYECKOTIO OOCNYXUBAHUS U PEMOHTA O0DBEKTA, HAIPABJIEH-
HbIX HA MMOBbILLUIEHUE €TI0 HAAEXHOCTH,;

pelIeHUE pPa3/IMuYHbIX ONTTUMHU3ALIMOHHBIX 32714, B KOTOPBIX [MOKas3aTe-
MU HAOEeXHOCTHU BBICTYNAKOT B pOJIM UeaeBbiX (PYHKLUUH, ynpaBJisieMbIX
napaMeTpoB WM I'PAHUUYHDBIX YCJAOBUHU, B TOM YUCJE TAKUX, KAK ONTHUMHU-
3a1{UA CTPYKTYpbl 00BbEKTA, pacripeaejeHue TpeOoBaHUKW MO HANEXHOCTH
MeXIY MOoKa3aTejssMM OTHEJAbHbIX COCTABASIOIMX HAAECKHOCTHU (HAIpU-
Mep D€30TKA3HOCTU U PEMOHTOIPUIOAHOCTH), pacyeT KoMmruiektoB 3MUII,
ONTUMU3ALUUSA CUCTEM TEXHUYECKOIO O0CIYKUBAHUS U PEMOHTA, ODOCHO-
BAHUEC FAapaHTUHUHDBLIX CPOKOB U HAZHAUEHHLIX CPOKOB CAYXObl (pecypca)
obbeKkTa U Ip.;

NPOBEPKA COOTBETCTBUS OXHIAEMOTr0 (JOCTHIHYTOIO) YPOBHS Ha-
NEXHOCTH 00DbEKTA YCTAHOBJIEHHbIM TpeOOBAHUAM (KOHTPOJAb HAOEX-
HOCTH), €CJIK NPSAMOE 3KCNEPUMEHTAJIbHOE NOATBEPXIEHUE UX YPOBHS
HAaJEXHOCTU HEBO3MOXHO TEXHHUYECKHU HMJIM HELEJIeCOOOPA3ZHO 3KOHO-
MUYECKH.

4.3 Oburass cxemMa pacdera

4.3.1 Pacyetr HageXHOCTH 0OBEKTOB B OOLUEM ciaydae NpeacTabisieT
coOOM ripoueaypy NocjiefoBaTEAbLHOIO MNO3TANHONO YTOYHEHUS OLIEHOK.
[ToKasarejJerd HAAEXHOCTHU MO Mepe OTPAOOTKM KOHCTPYKLHUU U TEXHOJIO-
TUU U3TOTOBJEHUA 00bEKTA, ANTOPUTMOB €ro QYHKUMOHUPOBAHUSA, TIpa-
BUJI 3KCIUIyaTalUMHU, CUCTEMBI TEXHUYECKOIO OOCNYXXKUBAHUS U PEMOHTA,
KPUTEPHEB OTKA30B U MpeaeNbHbIX COCTOSSHUNA, HAKOTUIEHHUS DoJiee MnoJl-
HOH M JOCTOBEPHOM HMHGpOpMAUUU O BCeX ¢paKTopax, ONpeac/isgiouInx
HaAeXXHOCTb, U TIPUMEHEHUSA DoJiee a1IeKBATHbBIX U TOUHbIX METOJOB pac -
yeTa U pacuUETHBIX MOIEJIEH.

4.3.2 PacuyeTr HameXHOCTH HAa A1OOOM 3Tarne BUAOB padboT, MNMpeaycMoT-
peHHoM raHoM [TOH, sxitouaer:

UaeHTUPUKALMIO 0ObeKTa, rnouiexauiero pacuery,

OolpeaeeHUE HeNler Y 3a1a4 pacyeTa Ha JAHHOM 3Tare, HOMEHKJIATYDbl
U TpeOyeMbIX 3HAYEHHUM pacCYUTbIBAEMbIX 10KA3aTeJIEH HAAEXHOCTH;

BbIOOp MeToAa(0B) pacyeTa, ageKBaTHOTro(bix) 0OCOOEHHOCTHM OOBLEKTA,
LHEASIM pacyeTta, HAJIUYUIO HeoOXoauMoW HH@opMauuHU 00 o0beKTe U
MCXOAHBIX NAHHBIX IS pacyera,

COCTaBJICHUE PACYETHBIX MOIEIECH 1151 KAXKIOIO IMOKa3aresifg HANEXXKHOCTH;

MoJy4eHUe U MpeaBapUTesbHYIO 00pabOTKy HUCXOHAHBIX NAHHBIX IS
pacyeTa, BBIYMCJIEHHWE 3HAUYEHWM ToKaszaTesjied HaneXHOCTH OOBbEKTA W,
ITPU HEOOXOAUMOCTH, UX COIMOCTABIECHUE C TPEOYEMBIMHU;

odbopMIeHUE, NPEACTABICHUE U 3aLATY PEIYALTATOB pacyeTa.

44 UnentTuduxkauusg odbbekTa
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4.4.1 UpeHTudukaims oobekTa 11 pacyeTa ero HaaeXHOCTH BKJIKOYAET
MoJiydeHUEe M aHAINU3 cieayloiued HHdopMaumu ob obbekre, yCIOBUSAX €ero
3KCIUIyaTallMU U APYTHUX (pAKTOpaAX, ONIpEeACHsIOUIUX ero HalEXXHOCTD:

Ha3HadyeHue, obsacTu NpuMeHeHU U QYHKUMU 0OBbEKTA;

KPpUTEPUH KayecTBa PYHKUMOHUPOBAHUS, OTKA30B U NPEAEIIbBHBIX CO-
CTOSIHUM, BO3MOXHbIE€ MOCHEACTBUSI OTKA30B (JOCTUXEHHUA OOBEKTOM
npeebHOro COCTOSAHUSA) 0OBEKTA,

CTPYKTYpa 0ObeKTa, COCTAB, B3AUMOIAEHUCTBUE U YPOBHU HArPYyXKEHHOC-
TU BXOASUIMX B HETO 3JIEMEHTOB, BO3MOXHOCTL NMEPECTPOUKHU CTPYKTYPLL
U/Uy AITOPUTMOB (PYHKLIMOHUPOBAHUSI 00OBEKTA NPU 0TKA3AX OTAEIbHbIX
ero 3J1€MEHTOB;

HaJTU4yue, BUIbI U CITOCOOBI pe3epBUPOBAHUS, UCTI0JIb3yeMbIE B OOBEKTE;

TUITOBAsi MO€eJib AKCIUIyaTallMU 00beKTa, yCTaHAB/AMBAIOLLAS NepeyYeHb
BO3MOXHbBIX PEXWUMOB 3KCIUIYAaTALIUU K BHIMOJHAEMBIX NPU 3TOM (PYHK-
UUMU, NMPpaBUJIA U YACTOTY YepeaOoBAHHUS PEXUMOB, [POJOAXUTEJIbHOCTD
NpeObIBAHUS 0OBEKTA B KAXKIOM PEXHME U COOTBETCTBYIOLLIME HAPADOTKH,
HOMEHKJIaTypy M [MapaMeTpbl HArpy3oKk M BHEILUHUX BO3J€HUCTBUU Ha
OOBEKT B KAXIOM pPEXKHUME,

[JIaHUpyeMasl cucteMa TexHuuyeckoro obcnyxupanHus (TO) u peMouHTta
0OBbEKTA, XapakTepulyeMasi BUIAMU, NEPUOJUYHOCTBIO, OpraHU3aLIMOHHbI-
MU YPOBHSIMM, CITOCODAMU BBINMOJIHEHUS, TEXHUYECKUM OCHALUEHUEM U Ma-
TepUaIbHO-TEXHUUECKUM obecrieyeHueM pabot 1o ero TO U peMoOHTY;

pacrnpenejeHue (pyHKUUMN MEXOYy OfeparopaMu U CpelCcTBaMU aBTOMaA-
THYECKOTO AUATHOCTUPOBAHUA (KOHTPOIA) U yNpaRieHUss OObEKTOM, BUAbL
M XapaKTEPUCTUKHU 4YEJIOBEKO-MALUMHHBIX HWHTEpPEUCOB, oOrpeacastolinx
[TapaMeTpbl PA0OTOCINIOCOOHOCTU U HANEXKHOCTHU pabOTh! OMepaTopoB;

YPOBEHb KBaJIM(PUKALIMU MEepcoHana;

Ka4eCTBO [MPOrPAMMHbBIX CPEACTB, IPUMEHSIEMbIX B OOBbEKTE;

MJIAHUPYEMbBIE TEXHOMOMUA U OPraHu3ausg Npou3BOACTBA MPU U3TO-
TOBJEHUHN 0oDODbEKTA.

4.4.2 TlonHora maeHTUPUKALIMU OObEKTA HA pACCMATPUBAEMOM 3TAre
pacyeTa ero HajeXHOCTH onpeaesseT BblOOp COOTBETCTBYIOLLErO MeToaa
pacyeTa, oDecrneyMBalOLLEro NPUEMIEMYIO Ha JAHHOM 3Tane TOYHOCTh
[MPU OTCYTCTBUU UAU HEBO3MOXHOCTH NMOJYUEHUSA 4aCTU UHOOPMALIUHU,
npegycMoTpeHHou 4.4.1.

4.4.3 HUcrouHukaMu MHIOpMALIUU IS UIEHTHPUKALKMHK OOBEKTA CY-
XHUT KOHCTPYKTOPCKAsi, TEXHOJIOTMYECKAs!, IKCIUIyaTallMOHHAA U PEMOHT-
Hasl AOKyMeHTauuss Ha oOOBEeKT B LEJOM, €ro CcOCTaBHblEe YacTH U
KOMIUIEKTVYIOUIUE U3AEIUS B COCTABE U KOMIUIEKTAaX, COOTBETCTBYIOLIUX
IJAHHOMY 3Tany pacyera HaAcXHOCTH.

4.5 MeTtoab pacyera

4.5.1 MeToap! pacueTa HANEXKHOCTHU IMOAPA3LECISIOT:
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10 COCTAaBY pacCcyYMUTbiBaeMbIX nokasarese HamexHocTu (ITH);

MO OCHOBHbIM MPUHLIUIIAM pacyeTa.

4.5.2 Tlo coctaBy paccyUTbIBaeMbIX NOKa3aTeaeil pas3in4yaloT METO/Ib
pacyera:

0€30TKA3HOCTH,

PEMOHTOIPUTOAHOCTH,

NOJITOBEYHOCTH,

COXPAHAEMOCTH,

KOMIUIEKCHBIX MoOKa3aTejel HaaeXHOCTHU (MeTolbl pacyeta Ko3ddpH-
LMEHTOB IOTOBHOCTHU, TEXHUYECKOIO MCMOJb30BAHUSA, COXpaHEHUS -
(bEKTUBHOCTU U ID.).

4.5.3 Tlo OCHOBHbIM MNMpPHUHLUMNAM pacyeTa CBOWCTB, COCTABASIOLLIMX
HAAE€XHOCTb, WU KOMIUIEKCHDBIX MOKa3aTeje HAAeXHOCTHU OOBbEKTOB pas-
JIMYAIOT:

METO/lIbl MTPOrHO3UPOBAHUS,

CTPYKTYPHbIE METOIbI pacyeTra,

bU3nyeckue MeToabl pacyera.

MeTolbl NMPOTHO3UPOBAHUSA OCHOBAHBLI HA MCIOJb30BAHMUU
U1l OLUEHKH OXUIAEMOr0 YPOBHSA HAIEXKHOCTH OObEKTA JAHHBIX O JJOCTUT -
{YTbIX 3HAYEHHUSAX U BBISIBJIEHHbIX TEHACHUHUAX U3MeHeHUs [TH o0bekTOB,
AHAJIOTUYHBIX UK OJIM3KUX K pacCCMaTPUBAEMOMY 110 Ha3HAYEHU IO, MPHUH -
LHUMaM JEUCTBUS, CXEMHO-KOHCTPYKTUBHOMY MOCTPOEHUIO U TEXHOJOTUH
W3roToBJIEHUSA, 3JIEMEHTHOM Da3e U NpUMEHSAEeMbIM MaTepUalaM, YCJIOBHU -
IM U peXUMaM JKCIUTyaTauuHu, NMPUHLIMINAM U METOJIaM YNpaB/IeHUS Ha-
AEXHOCTBIO (Hajice — oObeKTOB-aHAJIIOIOB).

CTpYKTYpHbBIE METOAbl pacyeTa OCHOBAHbI Ha MpeICTaBJe-
HHUHU OOBbEKTA B BU/IE JIOTUUECKOU (CTPYKTYPHO-PYHKILIMOHATBHOMN) CXEMBI,
OIMUCBIBAIOLLIEU 3ABUCUMOCTDL COCTOSSHUM M NepexoaoB oDbeKTa OT coCTo-
AHUNU U MEPEXOIOB €ro 3JIEMEHTOB C YYETOM UX B3aUMOAEUCTBUS U BbI-
MOJAHSAEMBIX UMU (PYHKLIMH B OOBEKTE C MOCAEAVIOIIMMHU OMUCAHUSMU
[TOCTPOEHHON CTPYKTYPHOM MOIEIM aleKBATHOM MATEMATUYECKON MO/e-
Jblo U BbluUciaeHUeM [IH obbekTa -nmo M3BecTHBIM XapaKTEpUCTUKaM
HAJEXHOCTH €ro 3JIEMEHTOB.

Pdusznyeckue MeTONbl pacuyeTa OCHOBAaHbl HAa NPUMEHEHUH
MaTeMaTUYECKHUX MOJE/IEH, OIMUCHIBAOIWMX (PU3UUECKHE, XUMHUYECKHUE U
UHbIE TMPOLECCHI, MPUBOASAILLIME K OTKa3zaM OOBEKTOB (K MOCTUXEHUIO
00BbEKTAMHU NPENeSbHOIO cOCTOSAHUSA), U BbluucaeHUU [TH no u3BecTHBIM
[apaMeTpaM HarpyXeHHOCTHU ODBbEeKTa, XapaKTepPUCTUKAM NMPUMEHEHHbIX
B OOBEKTE BELIECTB U MATEPHUANTOB C YYETOM OCODEHHOCTEN ero KOHCTPYK-
HUY U TEXHOJIOTUU U3TrOTOBJIEHUA.

XapaKrepucTHKa NepeyucseHHbIX METOJOB U peKOMEeHAAUWU o UX
MPUMEHEHUIO NPUBEJEHBI B ITPUIOXEHHUHU A.
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4.5.4 Metoa pacyera HaneXHOCTU KOHKpeTHOro obbekTa BbIOMpAIOT
B 3aBUCUMOCTH OT:

eaey pacyera U TpeboBaHU K ToyHocTH onpeneneHus [1H obbekra;

HAJIUYHUSI U/HUIU BO3MOXHOCTHU MMOJYYEHUSI UCXOOHON HMHopMaALUH,
HEODX0AUMOM IS MPUMEHEHUS OMNpeaeIcHHOro MEeTo/1a pacyeTa,
YPOBHSI OTPAOOTAHHOCTU KOHCTPYKLIMU MU TEXHOJIOTUU HU3roTOBJICHUS

06’beKTa, cucteMbl ero TO u PEMOHTA, NNO3BOAAIOLWCTIO MPUMCHATD COOT-
BETCTBYIOLLIUEC PACYETHDLIC MOACIHN HAIACKHOCTH.

4.5.5 Ilpn pacyere HaAAEXHOCTH KOHKPETHbLIX OOBEKTOB BO3MOXHO
OAHOBPEMEHHOE NMPUMEHEHHUE pa3/IMYHBIX METOAOB, HATIPUMEP METONOB
[MPOTHO3UPOBAHUA HAAEXKHOCTU DJJEKTPOHHBIX H 3JEKTPOTEXHUYECKUX
3JIEMEHTOB C NMOCJAEAYIOLIMM HUCIIOJb30BAHUEM MNOJIYYEHHBIX PE3Y/ILTATOB
B KaY€CTBE UCXOOHbIX JaHHbIX IJISl pacyeTa HAAEXKHOCTHU OOBEKTA B LIEJIOM
MJIM €0 COCTABHbLIX YACTEH PA3JIMUYHbIMU CTPYKTYPHbBIMU METOLAMM.

46 McxonHble NaHHbBIE |

4.6.1 HMcxomHbIMH JAHHBIMMU 151 pacyera HaIeXXHOCTH OObEeKTa MOTYT ObITh:

AMPUOPHbBIE NAHHBIE O HAJEXHOCTU OODBEKTOB-aHAJIOINOB, COCTABHbIX
JacTedH U KOMIUIEKTYIOILMX M3IEJUW paccMaTpuBaeMoro obbekra Mo
OMbITY UX [IPUMEHEHUSA B AHAJTOTHYHBIX UK OJIM3KUX YCIIOBUSIX;

OLIEHKH MoKa3zarejed HANEXHOCTU (napaMeTpbl 3aKOHOB pacripejelie-
HHst XapaKTEPUCTUK HAAEXKHOCTH) COCTABHbIX HACTEH 00BbEKTA U MapaMeT-
pPOB [MPUMEHEHHBIX B obbekTe MaTepUaJIOB, MMOJIYYEHHbIE
3KCMNEPUMEHTAJIBHBIM HJIM PACYETHBIM CITOCOOOM HENOCpPEeIACTBEHHO B
npouecce pa3paboTKu (U3roToBJNEHUS, SKCIUIyaTaLlUK) pacCcCMaTpUBaeMoO-
ro OObEKTA U €ro COCTABHbLIX YACTEH;

paCUYE€THbIE W/WUJIK 3KCIIEPUMEHTAJIbHBIE OLIEHKU MapaMeTpPoOB Harpy-
KEHHOCTHU MPUMEHEHHBIX B ODBLEKTE COCTABHbIX YAaCTEH MU 3JIEMEHTOB
KOHCTPYKLIMHU.

4.6.2 McToOYHMKAMMU MWCXOAHbIX JaHHBIX JUIA pacyetra HaAeXHOCTHU
00ObEKTA MOTYT ObITh:

CTAHAApPTbl K TEXHHUUECKUE YCITOBHUS HA COCTABHbIE 4YAaCTU OODBEKTA,
[NPUMEHsIEMbIE B HEM KOMITIEKTYIOUIUE 3JIEMEHTDBI MEXOTpPACJIeBOro MpH-
MEHEHMs, BEUIECTBA U MATEpUaIbI;

CITPaBOYHHUKH NO HANEXKHOCTH 3JIEMEHTOB, CBOMCTBAM BEILECTB U Ma-
TEPUAJIOB, HOPMATUBAM TIPOAOXKHUTEIBHOCTH (TPYAOEMKOCTH, CTOMMOC-
TH) TUNOBLIX ornepaurMid TO U peMoHTa M Apyrve HHGPOPMALMUOHHbBIE
MaTEPHUAJIbI;

CTATUCTUYECKUE JaHHble (DAHKU OAHHBIX) O HAAEXHOCTU OOBEKTOB-
AHANIOT'OB, BXOASILUMX B UX COCTAB 3JIEMEHTOB, CBOMCTBAX NMPUMEHSAEMbIX
B HMX BELIECTB U MATEpHUAJIOB, O napaMerpax onepauit TO U peMOHTA,

coOpaHHbIE B Mpolecce UX pa3padbOTKH, HU3rOTOBJICEHHUSI, UCHbITAHUN U
DKCIUIyaTal U,
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pe3yJabTaTbl MPOYHOCTHLIX, JIEKTPUYECKUX, TETUIOBbIX U UHBIX pacye-
TOB OOBEKTA U €ro COCTaBHbIX 4YacCTei, BKJIIOYAA pacyeThl Moka3aresei
HAIEe XX HOCTHU COCTABHbBIX YacTer O0OBbeKTaA.

4.6.3 Tlpy HANTUYUU HECKOJIBKUX UCTOYHUKOB UCXOMHBIX JAHHbBIX JUIS
pacyeTta HaleXHOCTH OOBbEKTa NMPUOPUTETbl B UX MCIONL3OBAHUM MIIH
MeTOoAbl OObEeAMHEHUST NAHHbIX U3 PA3HbIX UCTOYHHUKOB [JOJIXKHbI ObITb
YCTAHOBJIEHbI B METOAUKE pacyeTa. B pacuere HaneXXHOCTH, BKJIIOUYAEMOM
B KOMIUIEKT paboyeil NOKYMEHTAUMH HAa OOBEKT, NMPeANOYTUTENbHBIM
NOMXHO ObITb MPUMEHEHHUE UCXOAHBIX HAHHBIX U3 CTAHAAPTOB U TEXHU-
YECKHUX YCJIOBUI HA COCTAaBHbIE YACTH, 3NE€MEHTbI U MaTEPHAJIbI.

47. AeKBAaTHOCTbh M€ETOJda pacyeTa

4.7.1 AnexBaTHOCTb BbIOpAaHHOrO MeETOAA pacyeTa U MOCTPOEHHDbIX
pacueTHbIX Mo/eJNed HeassM M 3aJayaM pacyeTa HaOeXHOCTH OoO0bekTa
XapaKTepPHU3YIOT:

[MOJIHOTOU HCIMOJIb30BAHUSA B pacyeTe BCEH NOCTYIMHON UHOpMALIUU
00 00BeKkTe, yCHOBUSAX €ro akcrnayarauuu, cucrteMe TO v peMOHTA, Xa-
PAKTEPUCTUKAX HAAEXHOCTU COCTABHBIX 4YacTeil, CBOMCTBAX INpPUMEHSsE-
MbIX B OOBEKTE BEILLECTB U MATEPUAJIOB;

OOOCHOBAHHOCTBIO MPUHSATBIX MPU MMOCTPOEHUU MoeNeil JONYIIEHUNA U
MPEATNONOXEHUH, UX BIUSIHUEM HA TOYHOCTb U flocToBepHOCTb otieHOK TTH;

CTEIEHbIO COOTBETCTBUS YPOBHS CIOXHOCTU U TOYHOCTH PacyeTHbIX

MOZeNer HAOEeXHOCTU OObeKTa NOCTYNMHONW TOYHOCTHU MCXOAHBIX JAHHbIX
JUISI pacyeTa.

4.7.2 CreneHb anexBaTHOCTH MoOJIeJIEH KU METOOB pacyeTa Ha/le K HOC-
THU OLIEHUBAKOT MYyTEM:

CONOCTABJCHUS Pe3YyJbTATOB pacyeTa U IKCNEPUMEHTAIbHOU OlIEHKH
[TH obbekToB-aHanoros, sl KOTOPbIX [PUMEHSJIMCh AHAJIOTUYHbIE MO-
NEeJU U METOAbl pacyera;

UCCNEeNOBAHUS YYBCTBUTEJIbHOCTU MOLEJIEH K BO3MOXHbBIM HAPYLLIEHHU -
AM TIPUHATBIX TIPU UX MOCTPOEHHUU HNOMNYIISHUN U MNPEAroJoXeHUM, a
TaKXe K MOTPEUIHOCTAM UCXOAHbIX JAHHBIX JUIA pacyeTa;

3KCMEePTHU3bl U alpoOalluy NMPUMEHSEMbIX MOLEJIEH U METOMIOB, MpPO-
BOIMUMBIX B YCTAHOBJIEHHOM MMOPSIJIKE.

48 TpeboBaHuUuss K MeTOAMUKAM pacyerTa

4.8.]1 Jlyisi pacueTa HaIeXXHOCTH OOBEKTOB NPUMEHSIOT:

THIIOBbIE METOAUKHU pacyera, pasdpadbartbiBacMblie ISl rpynnbl (BUAA,
THUIA) OAHOPOAHbBIX MO HA3HAYEHHUIO K MPUHUMUNIAM obecneueHUs HaleX-
HOCTU OOBbEKTOB, 0OhOpMIISIEMbBIE B BUIIE COOTBETCTBYIOLLIMX HOPMATHUBH bIX
JIOKYMEHTOB (roCyJapCTBEHHbIX U OTPAC/IeBbIX CTAHJIAPTOB, CTAHAAPTOB
NpeanpUsaTUst U Ip.);

METOAMUKMU pacuera, paspadaTbiBaeMbie I KOHKPETHbLIX OOBEKTOB,
OCODEHHOCTH KOHCTPYKUUM H/WIHU YCAOBUI NMPUMEHEHUS KOTOPbIX HE
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NONYCKAIOT NPUMEHEHUS THUITOBbIX METOAMK pacyeTa HANEXHOCTHU. YKa-
3aHHbIE METOAMKH, KAK MPaBUJI0O, BKJIKOYAIOT HENOCPEACTBEHHO B OTYET-
Hble NOKYMEHTbI MO pacyeTy HAAEXHOCTH MU OPOpMJSAIOT B BHIE
OTAEbHbIX JOKYMEHTOB, BKJIIOYAEMbIX B KOMITJIEKT JOKYMEHTAUIUH COOT-
BETCTBYIOLLLETO 3TAlla pa3paboTKM oOBLEKTA.

4.8.2 Tunosasi METOAMKA pacyeTa HaANEXHOCTHU J0JIXKHA COAepXaTh:

XapaKTEPUCTUKY OOBEKTOB, HA KOTOPbIE PACNTPOCTPAHSETCA METOAUKA,
B COOTBETCTBUU C YCTAHOBJEHHbIMUY HACTOALLIMUM CTAHAAPTOM NpaBUIaMU
MX UJIEHTUDUKALMH;

nepeyeHb paccyuThiBaeMbix [1H obbekTa B LiEeJIOM M ero COCTABHbIX
4dCTeHW, METOMbl, IPUMEHSIEMbIE [UIA pacyeTa KaXaoro rnokKasarens,

TUNOBbLIE Moaegu mast pacyera I1H M npaBwiaa ux agantauuud mis
pacyera HaAeXHOCTH KOHKPETHbIX OOBEKTOB, COOTBETCTBYIOLLME ITUM
MOJICJISIM aJIFOPUTMBI pacyeTa U, NMpU HAJIKYUHU, TPOTPAMMHDbIE CPEICTBA;

METO/Ibl U COOTBETCTBYIOUIME METOIMKU OLICHKHU NMapaMeTpOB HArpyXeH-
HOCTHU COCTaBHbIX YaCTEH OOBEKTOB, YYUTHIBAEMBIX B pacyeTax HaAeXKXHOCTH,;

TpeOOBAHUSA K UCXOJIHBIM JAHHBbIM UIA pacyeTa HAAEXHOCTH (MCTOU-
HUKU, COCTAB, TOYHOCTb, NOCTOBEPHOCTb, (popMa MPEACTABJICHHUSA) WIH
HEIOCPENCTBEHHO CAMU MCXOHbIE NAHHbIE, METOAbI OOBEAUHEHUSA pa3-
HOPOAHbIX UCXOAHbIX JAHHbIX [UIst pacyeTa HaleXHOCTH, MoJayyaeMblX U3

pa3HbIX UCTOYHUKOB;
pellaKLlMe npaBuia IUisl CONOCTaBICHNUS pacyeTHbIX 3HaYeHUH T1H ¢

TpeOyEeMbIMH, €C/IM pe3yabTaTbl pacyera NPUMEHSIOT IS KOHTPOJISAA Ha-
NEXHOCTU O00BEKTOBR;

METObl OLLEHKH MnorpeutHocTeit pacyera [NH, BHocUMbIe NPpUHATBIMHU
JUISE UCITOJIB3YEMBIX MOJENEH U METONOB pacuera JONYLUIEHUSAMHA U TMpe-
[TOJIOXKEHUSIMHU;

MeTO[bl OLIEHKH YYBCTBUTEJAbLHOCTHU PE3YJIbTATOB pacyeTa K Hapylie-
HAAM MPUHATHIX JOTIYIIEHUNA U/HAIU K NOrPEIHOCTAM UCXOOHbIX JAHHbIX;

TpeboBaHUs K cdopMe npeacrapieHus pesyabratoB pacdera [1H u
NpasuJia 3allMThl Pe3yJbTATOB pacyeTa B COOTBETCTBYIOUIUX KOHTPOJbHBIX
Toykax [TOH u npu skcneprusax npoekToB oObEKTOB.

4.8.3 Metoanka pacuera HaaeXXHOCTH KOHKpPETHOIro oObeKTa AO0JIXKHA
CONEPXKATD;

nHpopMaLuHw 006 obbeKTe, 0beCeYUBaAOLLYIO €ro HACHTU(PUKALNIO
JUIst pacyeTa HalIe>XXHOCTU B COOTBETCTBUM C TpeOOBAHUSAMU HACTOSLIETO
CTaAHAAPTA;

HOMEHKIATYpy paccunuTbiBaeMbIX [1H 1 ux tpebyeMbie 3Ha4YeHUS,

Moaesayu s pacyeta Kaxaoro I1H, npunartbie npu ux noctpoeHuw
JIONYIEHUS U NTPEATNTOSIOXEHHUSA, COOTBETCTBYIOLUME AJITOPUTMbI BbIYUCIIC-
Hust [1H 1 npumMeHsieMbie nMporpaMMHbIE CpeaCcTBa, OUEHKHU NMOTpeLIHOC-
T€ei! U YYBCTBUTEJIbHOCTH BbIOPAHHBIX (IMOCTPOEHHDbIX) MOIEJIEH;
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MCXOAHbIE NAHHbIC IUIA pacyeTa U UCTOYHUKU HUX MOJYUYEHUS;

METOOMUKH OLIEHKH NMapaMeTpoOB HArPYXXEHHOCTHU 0OBEKTA U €I'0 COCTAB-
HbIX YaCTeH WJIM HENMOCPEACTBEHHO OILIEHKHU YKAa3aHHbIX MapaMeTpoB CO
CCbJIKAMHU Ha COOTBETCTBYIOULIUE PE3YAbTATbI U METOAUKHU MPOUHOCTHBIX,
TETUTOBbIX, JIEKTPUYECKHUX U UHBIX pacyeToB OObEKTa.

49 IlpencrtaBjJeHHUe pe3yJbTaTOB pacyerTa

4.9.1 PeaynbtaTthbl pacdeTa HANEXKHOCTH 0DbeKTa OPOPMASIIOT B BUIC
paszjesa NMNosiICHUTEJNbHOMN 3aITMCKH K COOTBETCTBYIOLLIEMY NPOEKTY (ICKU3-
HOMY, TexXHUYECKOMY) MM camocTtosiTeabHoro nokymeHra (PP no
[OCT 2.102, oTyeTta U ap.), colaepxKallero:

LIEJAHU K METOIAUKY (CChUIKY Ha COOTBETCTBYIOUIYHO TUTTOBYIO METOAUKY)
pacyera;

pacyeTHbie 3HadyeHus Bcex [IH ¥ 3axiioueHuss o UX COOTBETCTBUU
YCTAHOBAEHHBIM TpeOOBAHUAM HAAEXKHOCTH 00BEKTA,;

BbISIBJICHHBIC HEJOCTATKU KOHCTPYKLIUHU 0OBbEKTA U PEKOMEHIALUUA 110
MX YCTPAHEHUIO C OlIeHKAMH 3PPEKTUBHOCTH NpeyiaraeMbiX MEP C TOYKH
3pEHUSI UX BAUSIHHUA HA YPOBEHb HAJEXHOCTH;

repedyeHb COCTABHBIX 4YACTEH U JJIEMEHTOB, JIUMUTUPVYIOLLIUX HALCXK-
HOCTb OOBEKTA UJIU IO KOTOPbIM OTCYTCTBYIOT HEOOXOAUMBbBIE IAHHbIE J1JIA
pacueta [1H, npeanoxenusi no sximovyenuto B [NOH nonosinuTesibHbIX
MEPOIPUSTHH MO NMOBbILLIEHUIO (YIIYOJIEHHOMY HUCCIIENOBAHUIO) UX Ha-
NEXHOCTU WU MO0 HUX 3aMeHe Ha Oosiee HaaeXXHble (0oTpaboTaHHbIC MU
NPOBEPEHHDIE);

3AKJIIOYEHUE O BO3MOXHOCTH Mepexoia K CHeAyioleMy aTaly orpaboT-
KM 00beKTa MPU JOCTUTHYTOM PACHYETHOM YPOBHE €I'0 HANEXHOCTH.

4.9.2 CoaepxaHue OTYETHOIO NOKYMEHTA [0 pacyeTy HANEXHOCTH
OOJIKHO NONYCKATb BO3MOXHOCTH HE3aBUCHUMOM MPOBEPKHU PEe3yAbTATOB
pacuera Mpu 3KCNepTU3e npoekTa U KoHtpone peanusauuu [MOH.

4.9.3 PacuetHbie oueHku I1H, 3akiioueHUss o X COOTBETCTBHUU yCTA-
HOBNEHHBLIM TPeOOBAHUAM U BO3MOXHOCTHU Tiepexolla K ChAedVioileMy
3Tally BUIOB padboT 1o paspaboTke (MoctaHOBKE HA IMPOU3BOACTBO) OODL-
€KTa, PEKOMEHAALMHU 110 10padOTKAM C UEAbIO MOBbLILLIEHUSA €ro HaleX-
HOCTU BKJIIOHAIOT B AKT NOPUEMOYHDLIX MWUCTILITAHUN, €CAU NPUHATO
pellieHUe O KOHTPOJIE HAAECXKHOCTH O00BbEKTA pacyeTHbIM METOIOM.
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[HPHITOXEHHE A
(cnpaeouroe)

METO/Abl PACHETA HAAEXKHOCTH U OBLUINE PEKOMEH IAILIMN
IO UX ITPUMEHEHHIO

I MeToap! MPOrHOIHPORAHNA HAKEKHOCTH

1.1 MeToab! NporHO3UpoOBaHHUS NMPHUMECHSAIOT!

AN 060CHOBAHUA TPebyeMOro yposBHA HaNeXHOCTH OOBLEKTOB NpH pa3paboTkKe TEXHH-
HYCCKHUX 3aJaHUA U/UIH OLUEHKHM BEPOATHOCTH NocTHXeHUA 3ananHbiX ITH npu npopaboTke
TCXHHUYECKMX NpeAnoXeHUN U anannie tpebosanui T3 (koHTtpakTa). [lpumep coornetcTay-
IOLLIMX METOJ0B NPOTHO3UPOBAHUA PCMOHTONPUTOIHOCTH 00beKTOB coaecpXUTcs B MP 252—
87

IL151 OPUCHTHPOBOYHON OUEHKH OXHIACMOIro yPOBHA HAACKHOCTH 0ObEKTOB Ha PaHHUX
CTAAHUAX WX NTPOCKTUPOBAHMUS, KOIOa OTCYTCTBYCT HeoOxoauMas MHPOPMAUUA 1A NPHME-
HCHHS IPYTMX MCTOAOB pacucTa HaaexXHocTH. [lpumep METOAUKHN NMPOrHO3MPOBAHHUA MOKA-
3aTC/IcH O€30TKA3HOCTU OJIOKOB pPaiMO3ICKTPOHHOM annaparypbl B 3aBHCHMOCTH OT €€
HA3ZHAYCHUS U YUCAA NPHMCHCHHBIX B HEHW 3JEMEHTOB (rpynili akKTUBHbLIX 3/1€MEHTOB)
CO/ICPXUTCA B aMEepPUKAHCKOM BOocHHOM cTtaHaapte MIL—STD—756A;

U1 pacyeTa UHTCHCUBHOCTCH OTKA30B CCPUUHO BBIMYCKACMbBIX B HOBBIX 3ICKTPOHHDLIX
H 3ICKTPOTCXHUUYCCKHUX BJCMECHTOB PA3HbLIX THUIMOB C YYCTOM YPOBHSI MX HAIrpYXeHHOCTH,
KauccTBa MU3MOTOBAEHUSA, ODJIACTCH NPUMCHCHHS annaparypbl, B KOTOPOH HCMOJBL3YIOTCA
aneMeHTbl. [TpuMepb! COOTBETCTBYIOLMX MCTOAHUK CONEPXATCA B aAMEPUKAHCKOM BOEHHOM
cnpapouHuke MIL—-HDBK—-217 # oredecTBeHHbIX cpaBoOYHHKaxXx Nno HanexHoctu UIDT
OOLIECTIPOMBILIICHHOIO ¥ CMCUUANBHOIO HA3HAUCHHUS,

VIS pacycTa NapaMEeTpPoOB TUMOBLIX 3a4a4 M ONnepallMi TEXHUYECKOro obCayXMBaHUR U
PEMOHTA OOBCKTOB C YYETOM KOHCTPYKTHBHBIX XapaKTEPUCTHUK OOBEKTA, OnpelesiOuIHX ero
PCMOHTONPUIOAHOCTL. [IpuUMepbl cOOTBETCTBYIOWLMX METOAUK conepxatca 8 MP 252—87 u
AMCPUKIHCKOM BOCHHOM cnpapodyHuke MIL—HDBK —-472.

.2 111 NPOrHO3MPOBAHHUA HAACKHOCTHU OOBCKTOB NMPUMCHAIOT:

MCTO/Ibl IBPUCTHUECKOTO NMPOrHO3UPOBAHUSA (3KCIMEPTHON ONECHKH),

MCTObI NTPOTHO3UPOBAHUSA MO CTATUCTHYCCKHM MOJCAAM;

KOMOUHHUPOBAHHBIE METO/bI.

MecToAbl I3BpPUCTHUYCCKOTO NMPOTHO3IUPOBAHUA OCHOBAHbLI HAa CTATUCTH-
HeCKOW 0bpaboTKe HE3aBHMCHMMbLIX OUCHOK 3HaucHUi oxXupacMmbix ITH paspabatbiBaeMoro
0OLeKTa (MHAWMBUAYAALHBIX MPOrHO30RB), AaBAEMbIX IPyMITOH KBATUDULMPOBAHHDIX CITELIM-
AUTHCTOR (3KCEPTOB) HA OCHOBC IPCAOCTARACHHOK MM HHOopMaLInu 06 obbekTe, YCIOBUAX
€TI0 HIKCIVIYATALUMUM, NJTAHUPYCMON TCXHOIOFUH U3TOTORACHHUS U APYTUX AaHHbIX, UMCIOLLIMXCS
B MOMCHT IMPOBCACHHUS OUCHKH. Onpoc 3KCINEPTOB U CTATUCTHYCCKYIO 0OpaboOTKy MHAMBH- -
AywibHbix nporHozos [TH npopomsit obuienpUHATHIMM NpH 3KCNEPTHON OLICHKE T100bIX
NOKa3aTe/IcH KavyecTBa MeToaaMu (Hanpumep Metoa deandn).

McTOoAbl NPOTHO3ZUPOBAHUY MO CTATUCTUHUYCCKUM MOJEJHAM OCHOBA-
HbI HQ IKCTPA- UIHW HHTEPNOJSILUHUA 3ABUCUHMOCTEH, ONMUCHIBAIOILIUX BbiSIBICHHbIE TECHACHLHH
uiMeHcHUs TTH obbekTOB-aHANIOroB ¢ yYyeTOM HUX KOHCTPYKTUBHO-TEXHONOTHYECKUX OCO-
becHHOCTEH U Apyrux ¢akTopoB, HHPOPpMaAUKUR O KOTOPLIX st paspabarbiBaeMoro obbekra
M3BCCTHA KWJIM MOXeT ObITh NoayyeHa B MOMCHT NPOBCACHUA OolleHKU. Moaeay ans nporHo-
SUPOBAHUSA CTPOAT o JaHHbIM o TTH 1 napaMmeTpax 06beKTOB-aHANOTOB ¢ HCMONb30BAHHEM
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M3BECTHBIX CTATUCTHUECKHUX METONOB (MHOIropakKTOPHOTO PErPECCHOHHOrO WiH PakToOpHOro
OAHAINU 3, METOAOB CTATUCTHUYECCKOH KaaccUPHUKAlLlUM U pacno3HABaHUs obpa3oB).

KOMOUHHMPOBAHHBIE METOAbl OCHOBAHbLI HA COBMCCTHOM NPUMCHCHUH 1A
HPOTHO3UPOBAHUS HANEXHOCTH 0OBEKTOB METOAOB MPOTHO3UPOBAHUSA MO CTATHCTHYCCKHM
MOJC/ISIM M 3BPHCTHYECKUX METOLOB € NOCIEAYIOIUUM cpaBHEHUEM pe3yabTaToB. [1py 3TOM
IBPUCTHUCCKHE METOIbl UCNOABL3YIOT MU OUEHKH BOIMOXHOCTH IKCTPANOISUHHU HCTIOJbL3Y -
CMBIX CTATUCTHUCCKHX MOJIENCH U YTOUHCHHUSA MNporHo3a no HuM [TH. [lpuMeHeHe KoMOit-
HUPOBAHHbIX METOMAOB UEJCCOOOPA3ZHO B CAy4asiX, KOIAd €CTb OCHOBAHHWS OXHAAGTD
KAUCCTBCHHDBIX U3IMEHEHHUH YPOBHI HAACKHOCTH ODBCKTOB, HE OTPAXAEMbIX COOTBCTCTBYHO-
UMMM CTATUCTHMECKUMHU MOACTSIMHU, HAH NMPU HEJOCTATOMHOM Ui MPUMCHEHHSA TOJILKO
CTATUCTUUYCCKHUX METOA0B HHUC/ie ODBLCKTOB-AHATOIOB.

2 CTPYKTYPHble MeTObl PACYETa HALEKHOCTH

2.1 CTpykTypHbIC METOAbl SRISKOTCH OCHOBHLIMH METOAAMH pacyeTa NOKA3ATeNCH
6e30TKA3ZHOCTH, PEMOHTONPUIOAHOCTH U KOoMIIcKcHbIX [1TH B npouecce npockTuposanus
OOLCKTOB, TMOMIAKUIMXCH PAYKPYMHEHHUIO HA JICMEHTLI, XAPAKTEPUCTUKH HANCKHOCTH
KOTOPbIX B MOMEHT NPOBCACHHUA PACUETOB H3BECTHDLI HAW MOTYT ObITb ONpPEeAcACHbI APYTHMH
MCTOAAMHU (MPOTHO3IUPOBAHUSA, (PUIHUCCKHUMM, 11O CTATUCTHUECKUM AAHHBIM, COOPAHHLIM B
npotlecce UX MPUMCHEHHUS B AHAJTOTUYHBIX YCTOBUAX). DTH METONbI MPHUMCHSIIOT TAKXC VT
PACYHCTA JOJAFOBCHHOCTH M COXPAHAEMOCTH O0OBCKTOB, KPHTEPHH TIPCACIBHOTO COCTOSiHMS
KOTOPbIX BbIPAXAKITCS 4epe3 NMapaMeTpbl AONTOBCYHOCTH (COXPAHAEMOCTH) HX IEMEHTORB.

2.2 Pacuet I1H cTpykTypHBIMH MeToaaMHU B OB1UEM CAYHAC BKITIOUACT.

NPCACTARICHUEC OOBCKTA B BUIC CTPYKTYPHOH CXEMBbI. OITUCBIBAIOUICH TOTHUCCKHUEC COOT-
HOLLICHUSt MCKAY COCTOSIHUAMM IMeMEHTOB M 00BCKTa B HEAOM C YVHCTOM CTPYKTYPHO-(PYHK-
IMOHAJIBHBIX CBSIZEN U B3AUMOICHCTBUS ICMCHTOB, NPUHHTOH CTpATErHU ODCAYXHBAHUA,
BUAOB H cNOCODOB pe3epBUPOBAHMS U NPYTIUX PIKTOPOB,

OIMCaHHE NMOCTPOCHHON CTPYKTYPHOH cxeMbl HaaeXHOCTH (CCH) obbeKTa aackBaTHOH
MATCMATHUCCKOH MOACALI MO3BOASIKOUICH B PAMKIX BBCIACHHLIX NPCANOJOXCHIH ¥ gony -
FHeHUA BLIMUCIATL [TTH obOBbekTa o AaHHLIM O HANCXKHOCTH €0 3JICMCHTOR B PACCMATPHUBA -
CMbIX YCIIOBUAX HUX IIPUMCHEHUSL,

2.3 B kKauecTse CTPYKTYPHDBIX CXCM HAUICKHOCTH MOIYY NPUMCHATBC S

CTPYKTYPHBLIC DJIOK-CXEMb!  HAUICOKHOCTH, 1TPCACTARBIKONIHE OObCKT B BHIC COROKYITHOCTH
QNPCACICHHBIM OOPA30M COCAMHCHHDBIX (B CMbICIC HAACXHOCTH) ANCMEHTOB (CTarapT MK [U7a)

JCPEBbY OTKA30B OOBCKTY, NMPCACTARMSIIOIMC TPahHUUCCKOE OTOOPIDKCHUE HPHUHMHHO-CHCOCT -
BCHHDBIX CBiICH, OOYCIaBIUBAIOLLMX ONIPEACACHHDBIC BHAbLI €TV OTKa30B (cTanaapt MK 10.25);

rpabl (AMATPAMMDBI) COCTOAHMR M TICPCXOROB, ONMHUCHIBAKIMIKX BOIMOKHBIC COCTONHb
OOLCKTA W CI'O NEpeXoibl U3 OAHOTO COCTOSHUSA B JIPYFO¢ B BUAC ¢ OBOKYNHOUTH COCT: b
U IICPEXOJI0B CIO 3NCMCHTOB.

2.4 MateMUTHUICCKKRE MOOCAM, TTPUMCHACMDBIC IR OTTMCAHHUY COOTBCTCTByOia L Uil
OMPCACTSIIOTCH BUIAAIMU H CHOXHOCTBI) YKA3AHHbLIX CTPYKTY}), TIPHHATLIMU JOTYLICHASMI
OTHOCHTCIIBHO BRIOB 3AKOHOB PACPCACHTHAR XaPAKTCPUCTHK HACKHOUTH ICMEHTOB
TOYHOCTBHIY K JOCTOBCPHOCTBLIO UCXOAHBIX HAHHBIX JUISI pacyeTa U apyrumit (haKTOPIMH.

Huxe paceMorpeHbl Haubonice ynorpeOMTENIbHBIC MATECMATHYCCKYS MCTGIAbL PAcyC ri
[TH, 4710 HE MCKIIOMACT BO3MOXHOCTH pa3paboTKu ¥ MPUMCHCHMW APYIMX MCTOA0B, Doce
AICKBATHBIX CTPYKTYPC H IPYTUM 0CODeHHGCTAM 0bbeKTa

25 MeToan pacucta BC30TKAZHOCTHY HCBOCCTOGHARTIMBACMBEY ( &,
ckTon Braa 1 (o xunaccudpukauum ofibekton B coorBetcTBuu ¢ FOCT 27 (§G3).

KaK NpaBuiao, U ONMMCAHKS 0e30TKABHOCTH TAKUX 0DObEKTO ITPUMCHAKST Sk CXCMDbI
OC3CGIKAIHOCTHA, NPpaBr/ts COCTARRCHRE B MATCMITHUCCKOTO OIMCAHHUS KOTOPLIX YOTAL$ORIC -
tbl MK 1078 B uacrnocti, yrasaHibim CTOHAAPTOM yeTAHORICHDL
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MCTOAbl NPAMOTO pacycTa BCPOATHOCTH 6e30TKa3Hou paboTel 06vekTa (BbP) nno coot-
BCTCTBYIOLLIUM MTapaMcTpaM BE30TKA3HOCTH 3ICMEHTOB [UIR NPOCTCHILUX NAPALIENbHO-T10C -
1e10BATE/bHBIX CTPYKTYP:

MeTOAb! pacyeta BbP nns 6onee CIOXHDBIX CTPYKTYP, OTHOCSUIMXCH K KJ1ACCY MOHOTOH -
HbIX, BKJIIOYas MCTOAd npsMoro nepcbopa cOCTOAHUHA, METOA MHHUMAIBLHBLIX TNYTCH M
CCUCHHHN, MCTOA PA3TOXEHHUS OTHOCHTCNIBHO MOOOro 3neMeHTa.

IL1s1 pacyeTa nokasatenel TUIA cpeAHeH HApAabOTKH ODBLEKTA N0 OTKA3a B YKA3AHHbIX
METOAAX UCMOJBL3IYIOT METOA NPAMOTO MAH YHCACHHOIO WHTETPHUPOBAHUS pachipelIcie HUS
HapabOTKH A0 OTKa3d 00bCKTa, NPEACTABRAAIOUIETO KOMMNO3KHLIMIO COOTBETCTBYIOUINX pachipe-
AceHUK HapaboTOK 10 OTKaza €ro aJeMeHToB. Eciam uHdopmauust o pacnpeneneHum
HapabOTOK N0 OTKA3d 371EMEHTOB HENOMHA WK HEAOCTOBECPHA, TO NPUMCHSIIOT pas/iMiHbIe
rpaHHUHbIC OUCHKH [TH 00beKTa, H3BeCTHLIC U3 TEOpHHU HAAEXHOCTH |1-4]

B YaCcTHOM Caydyac HEBOCCTAHABNMIUBAEMOR CHCTEMbI C PAAIHUYHBLIMH CITOCODAMU pe3epBHU-
POBAHHUSE U MIPU IKCMOHCHHHUUIBHOM pacnpeieneHUU HapaboTokK 40 OTKa3a 3NCMCHTOB
[MTPUMCHSIIOT €C CTPYKTYPHOC OTOOpaXeHHUe B BUaeE rpada NepexoaoB U €ro MaTeMaTHYCCKOC
OHHUCAHUE C NTOMOLWBLID MAPKOBCKOro nNpolecca.

[Tpr UCNONBL30BAHUHW ONA CTPYKTYPHOTO ONUCAHUSA D€30TKA3HOCTH AepCBLEB OTKA30B B
COOTBCTCTBAN ¢ MBDK 1025 BEepoSATHOCTH COOTBETCTBYIOLIHUX OTKA30B PACCHUTLIBAIOT C
MCIIOL30OBAHKEM OY/1CBA NPEACTARICHUS AepeBa OTKA30B K METONd MUHUMLTBHBIX CEYCHUNA.

26 Metonw pacyeTta bedortkazHocTH U KoMnaekcHblx IlH Boc-
CTaHaBaAWUBaeMblXx obbekTOoB Buaa |

YHUBCPCUILHBIM METOAOM pacueTa A 0bbeKTOB N00OH CTPYKTYpbl H NIPH NI0ObIX
COUCTAHUAX PACNPCACICHUHN HApabOTOK MEXAY OTKalaMM¥ U BpPEMEH BOCCTAHOBRNEHUSA 3N1€-
MCHTOB, MPH TIO0bIX CTPATETUAX U METOAAX BOCCTAHOBACHUSA U NMPODPHUITAKTUKH CAYXKHT MEeTOA
CTATHCTHYCCKOTO MOACJTHPOBAHHUSA, B 0OlleM ciiyyae Bxonovatowvit {3

CUHTE3 QopMUJIBHOKU Moaean (UIropuTMa) GOpMHUPOBIHMSA NOCACAOBATEIbBHOCTH CIY-
HaRHbLIX CODBITHI, NIpOUCXOASIUIUX B Npouecce paboThl 06beKTa (OTKA30B, BOCCTAHORIEHHH,
NCPCK/OUYCHHUHA Ha pCiepB, HAYUA/IA Y1 KOHUA TEXHUYECKOTro 0BCayXUBAHHUA);,

paspaboTky nporpaMMHoro obecnedyeHus s peannlauMd Ha IBM cocTtasineHHoro
anropuTMa ¥ pacyeta I'NH obwekTa;

NMPOBCACHHUE UMHUTALIMOHHOTO 3KcriepuMeHTa Ha BM nyrem MHorokpatHoi peaausa-
HHUU JHOpMAJIBHOH MOoAcAHU, obecneyrBaloiUe TpeOYyeMYyKD TOYHOCTH M JOCTOBECPHOCTD
pacueta ITH. |

MeToo CTATUCTHYECKOTO MOICUPOBAHHUA UM PacucTa HANEXKHOCTH MPUMEHAIOT TPH
OTCYTCTBUM aJIEKBATHbIX AaHATUTHYECKHUX MOJeNIeld U3 YACNA pACCMATPHBACMbIX HUXE.

J1ast pe3epBHpPOBAHHbBIX MMTOCNCAOBATENbHbIX CTPYKTYP € BOCCTAHOB/ICHHUEM H NMPOHU3BO/b-
HBIMU CITOCODAMUY peICPBHPOBAHHUS NICMEHTOB MPUMECHAIOT MAPKOBCKHE MOIEIH U1 ONU-
CAHUS! COOTBETCTBYIOIUMX rpadoB (AHAIPAMM) COCTOSTHHUH.

B HekOoTOpbIX cayyasx I OOBCKTOB € HC3KCNOHCHUMAUIBHBIMHU pacnpeRecICHUSAMM
HapaboTOK U BpeMCHH BOCCTAHOBR/IEHUS HeMapkKoBckas 3aaava pacueta [1H moxer ObiTh
CBC/ICHA K MAPKOBCKOHW MYTEM BBCACHHUA ONPEREACHHBIM CNOCOOOM (PUKTHBHDBIX COCTOAHUN
0ObeKTa B ero rpath nepexoaos.

Hpyroit 3ddekTusHbIk MeToa pacueta [1H ob6bekTOB ¢ pe3epBoM OCHOBAH Ha NpeacTaB-
NEHUWA HapaDOTOK MX MEXAY OTKA3aMH B BHMAEC CYMMbI CAYYAaHHOrO YMCIa CAydaHHbIX
CIAracMbIX U HCNOCPEJCTBCHHOM BbidUcIeHHWH TTH obbekToB 6€3 NpUBICUCHUST METOAOB
TCOPUU CAYHANHHDBIX NMPOLECCOB.

2.7 MeToabl pacuyeTta noxazatened peMOHTONPUIOAHOCTH

MeToabt pacyeTa nokasatese peMOHTONPUIOAHOCTH B OOLUEM Ciyyae OCHOBAHbI Ha
npeactasaeHun npoiecca TO uan peMOHTa onpeacneHHOro BMAA Kak COBOKYITHOCTH
OTACNbHBIX 3afay (onepalui), BEPOATHOCTH U LUEAU BbLINOSTHEHHA KOTOPbIX ONPEacIAIOTCA
noxkaszareasamMu be3orkasHocTH (IOAroBe4yHOCTH) OOBEKTOB U NPHHATON cTpatermed TO u

| 2
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pPEMOHTA, A NPOACIKHUTENLHOCTb (TPYAOEMKOCTh, CTOUMOCTD) BbINOAHEHUA KIXIAOH 30Ja4H
3ABUCHT OT KOHCTPYKTHUBHOH npucnocobieHHOCTH obbekTa K TO (peMOHTY) AaHHOro BUAA.

B 4acTHOCTH, MpH pacyeTe 1nokalaree peMOHTOMPHTOAHOCTH 0OBCKTOB MNpH TCKYLLICM
HCIJIAHOBOM PCMOHTE pacnpencicHHEe BpeMeHH (TPYyAOEeMKOCTH, CTOMMOCTH) €ro BOCCTa-
HOBJICHHUA TMPeACcTaRAsieT KOMITOZULIMIO pacnpele/ieHHA 3aTpaT Ha OTACAbHbIE 324aUH BOC-
CTAHOBJIEHHA C VYUYETOM OXWIACMOH BEPOATHOCTH BbIMOJHEHUS KAXIAOH 3ana4d  3d
HEKOTOPLIA Nepuoa paborbl obbekKTa. YKa3aHHbBIC BEpOITHOCTH MOIyT ObIThb pacCUMTAHDI,
HANPUMCEP, € NTOMOLUBIO ACPCBLEB OTKAJ0B, 4 NAPAMETPbI PACNIPENeAe HHA 3aTPAT Ha BbINOJI-
HeHWe OTAEALHDbIX 3214 PACCUUTLIBAOT OAHUM M3 MCTOHOB, YCTAHOBICHHDBIX, HAlIpUMEp,
MP 252—87 (HopMaTUBHO-KO3(MMDHUUHEHTHBLIM, NO PEerpeCCHOHHLIM MOACAAM M 4p.).

O01ag cxeMa pacueTa BKIIOUYACT:

coctapnenue (Hanpumep MetoaamMu ABITKO no TOCT 27.310) nepeydHs BO3MOXHbBIX
OTKA30B O0BEKTA M OLEHKY HX BEPOATHOCTEH (MHTCHCUBHOCTEH),

oTOOP U3 COCTARICHHOIO NEPEYHA METOROM PACCAOCHHOH CHIYHAHHOH BbIDOPKH HEKO-
TOPOI'O AOCTATOUHO NPCRACTABUTCIBHOO YUCIA 38424 U PACHET NMAPAMETPOB PACTIPEeaAC/ICHMN
UX NIPOROAXUTEALHOCTH (TPYAOCMKOCTH, CTOUMOCTH). B KaueCTBe TakMUx pacnpeacicHii
ODObIYHO HCNIONBL3YIOT YCEUEHHOE HOPMAIbHOC MM anbga-pacnpeacicHue,

[HOCTPOCHUE IMIMAPHUECKOrO pacnpeaeieHUA 3aTpaT Ha TCKYWMH PCMOHT O0OBLCKTA MYTCM
CITOXCHUS C YYCTOM BCPOSTHOCTEH OTKA30B pACTIPCACACHHH 3aTPaT HAa OTACAbHbBIC 3iJ104H 1
ero CIMTAKHUBAHUC ¢ NMOMOLULID COOTBETCTBYIOUICIO TCOPETHUCCKOro pacnpeiacieHus (ora-
pPUPMHUECCKH-HOPMUUTbHOIO UIIN TAMMAa-pacnpeac/iCHUs),

BbITUCACHHUEC NOKA3ATEACH PEMOHTONPUTOAHOCTH OOBCKTA MO NapaMeTpaM BbiOPaAHHOIO
JAKOHA pacHpcacieHus.

2.8 McTtoabt pacyeTa nokKajzateaed HAACXHOCTH 0bbeKTOB BHAA
| I (o xnaccudpmkaumy 'OCT 27 003)

st 06bekTOB AaaHHOro suaa npumensitor HH tuna “kosduxpuumeHT coxpanenust -
(heKTUBHOCTH ™ (Ksg), NIPU pacueTe KOTOPOTO COXPAHSIOTCH ObUIMe NMPUHLMNDb] PacUCTd
HAIEXKHOCTH 00beKTOB BUIA |, HO KAOXAOMY COCTOSHUID O0LEKTA, ONMPCACTEMOMY COBOKYIT-
HOCTbhIY COCTOSHHUH €0 JTEMCHTOB HAH KAXA0H BO3IMOXHOM ¢TI0 TPACKTOPHH B NPOCTPAHCTBE
COCTOSHUH MICMCHTOB, [OJKHO ObITHL NOCTAR/ICHO B COOTBETCTBUEC ONPEACTICHHOC 3HAUCHHC
AOJIH  COXPAHIECMONH HOMUHWIbLHOK 3(bexkTuBHOCTH oT O a0 | (ans obbekToB BUAa |
HUPCKTUBHOCTD B JIKDOOM COCTOSHUK MOXCT MPHHHMATL TONbKO IBA BOZMOXHbBIX 3HAUCHHY:
0 uan 1),

CyniecTByeT ABA OCHOBHBLIX MeTOAA pacucTad Kig.

MCTON YCPCAHCHUS MO COCTOSTHUSIM (AHaNOr MeTola NPAMONo [epchopa COCTOSIHUWH),
[PUMCHICMbBIN Ui OOBCKTOB KPATKOBPEMECHHOMO ACKCTBHA, BbINOAHAIOWIMX 34/1aUH, NTPO-
AOJDKHUTECNILHOCTE KOTOPLIX TAKOBY, MTO BCPOATHOCTBIO UIMCHEHHSA COCTOSHHI OOLCKTA B
[MPOLICCCE BbIMOJHCHUI 3aa4¥ MOXHO NpcHeOpecub U YYUTLIBATL TCGJALKO €O HAMLILHOC
COCTOSIHUE,

MCTOA YCPCAHCHUSA 110 TPACKTOPHAM, [IPHUMEHACMbINX 47181 0OBEKTOB AMHTCABHOTIO ACHCT-
BUS, ITPOAO/IDKHUTCALHOCTD BLIMOAHCHUA 33714 KOTOPbIMHA TIKOBY, YTO HeNbL3A npenchpen
BCPOATHOCTBIO CMCHBI COCTORHHE OOBEKIU NPU UX BHIMOMHEHHH 30 CHET OTKA3OB M ROCCTa-
HOBRJICHUK 21acMeHTOB. TlpM 3ToOM npouecce PYHKUHOHHPOBAHHA OOBLEKTA OMHCHLIBACTCY
pcan3auMeil OTHOR U3 BOIMOXHDBIX TPACKTOPHH B NMPOCTPAHCTBE COCTOAHMMA.

MspecTHbl TakKXe HEKOTOpbLIC YACTHbIE CAYYAH PacyeTHBIX CXeM Ui onpeieneHus K,
DPUMEHSICMDbIC 1T CHCTEM ¢ onpeacsiceHHbIMK BUIAMU DYHKUMM HPPeK TUBHOCTH, HATpUMeEp.

CHCTEMbBl ¢ ABAMTUBHBIM NokaszareneM MHPHPEKTUBHOCTH, KAXADBIA IEMEHT KOTOPLIX
BHOCHT OlIpeaeCHHbBIA HE3ABUCUMbBIN BKJIaA 0 BBIXONHOR 3DDCKT OT NIPUMEHCHUS CHCTEMbI,

CHCTCMBE © MYJILTUIUIMKATUBHBIM  MOKA3aTe/eM  HODEeKTHBHOCTH, (OLVUACMBIM  Kak
NPOU3BCACHUE COOTBCTCTRYIONIMX NOKa3zaTe) i 3P KTHBHOCTH TOACHCTEM

CHCTEMBI ¢ Pe3CPBUPORIPTHCM (DYHKLIKI;
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CHCTCMbI, BBINOJAHSIOILNEC 34034y HCCKONLKUMH BO3MOXHBIMY CrIOCODAMH C UCTIONB30-
BAHHCM PAIAHYHBLIX COYCTAHUH 3NEMCHTOB, YYACTBYIOWMNX B BHINOJHEHUH 30341 KA XIAbIM
H3 HHX,

CHMMCTPHUYHDbIE BCTBHLLINECH CUCTEMDI;

CHCTCMBI C MEPECEKAIOLUMHUCH 30HAMK NeHCTBUS W Ap.

Bo Bcex nepeuncieHHbIX Bbile cxeMax K4 CHCTCMbI NpeAcTaBastoT GyHKUMCH Kyp €€
nogcucteM i I[1H sneMeHTOB.

Haubosnee npuHUUNMUANTBHBIM MOMCHTOM B pacuetax K¢ ABIACTCA OUCHKA HPDHEKTHUB-
HOCTCH CUCTEMbI B PA3THYHDbIX COCTOSIHUAX WIH MPH PEeAIU3aUUK PA3THYHbIX TPAEKTOPHHA B
HPOCTPAHCTBC COCTOSAHHH, NPOBOAUMASN JHAIUTHUUHCCKH, WIM METOAOM MOACTIHUPOBAHUS, HIIH
IKCITCPUMCHTMIBHBIM  TTYTEM HENOCPCACTBEHHO HA CAMOM OOBEKTEC MM €r0 HATYPHDbIX
MOJICSISIX {MAKETax).

3 Pu3uuecKkHe MeToIbl pacyera HANEKHOCTH

31 DPusvveckue METOAbl NMPUMEHAIOT A pacucTa O6€30TKA3ZHOCTH, JOANOBEYHOCTU H
COXPAHICMOCTH OOBCKTOB, [UIH KOTOPbIX U3IBECTHbI MEXAHU3Mbl UX ACTPAdAUMU 11O BAMUSA-
HUCM PATHYHBIX BHCIUHUX U BHYTPEHHMX (PaKTOPOB, NPUBOAALIME K OTKA3aM (Mpecac1bHbIM
COCTOSHUSAM) B Npollccce IKCIUIYaTaluy (XpaHCHUA).

3.2 MeToabl OCHOBAHbLI HA ONMMUCAIHHUKU COOTBETCTBYIOLUMX MPOLECCCOB ACTpalallMH C
(HOMOUILK a/ICKBATHLIX MATCMATUHUYECKHUX Molesiei, NO3BoASIOIHUX BLYHCaATh [TH ¢ yuetom
KOHCTPYKUHUHU, TEXHOMOTHHU MITOTOBJICHHUSA, PCXKHUMOB U YCIOBMI paboTbl 00BEKTA MO Cripa-
BOYHBIM WK ONIPCACICHHBIM 3KCNEPUMCHTUILHO (PU3UUCCKUM U UHBIM CBOMCTBAM BCUICCTR
1 MATEPHUIOB, UCNOAb3YEMbBIX B 0DbeKTEe,

B 0011eM cayuae yKaldaHHbIE MOAEIH NPH OHOM BeaylIeM npouecce Aerpagalliv MoryT
ObITb NPCACTARJICHbI MOIAEJbH BbIOpPOCOB HEKOTOPOIo CAYHAHMHOIO MPOoLEcca 3a Tipele/ibi
MPAHAL AONYCTHMOM ODaCTH €ro CyiUCCTBOBAHUS, NMPUHUYEM rpaHulbl 3TOH odnacT Moryr
OBLITL TAKXE CJIAYYAUHBIMH MU KOPPEIUPOBAHHLBIMKH € YKA3aHHLIM NPOLCCCOM (MOAENHIO
HCTIPCBBILLICHMWA). |

[ IpyU HANTUYUHUKU HECKONBKHX HE3ABUCHUMBbIX MIPOLIECCOB ACTPAdALHHK, KAXABIH U3 KOTOPbIX
NOPOAIACT CBOC pacnpee/icHUe pecypca (HapaboTKH 10 0TKA33), pe3yAbTHPYIOLUee pacnpe-
gencHue pecypca (HapaboTku 0OBLCKTa OO0 OTKa3a) HaAXOAAT C HUCMOAL30OBAHHEM MOIEM
“cnabelero 3BeHa” (pacnpeficsicHHEe MUHAMYMA HE3aBUCUMbBIX CIYHAHHBIX BEAHWYHUH).

3.3 KOMNOHEeHTL!I MOAC/CH HENPEBbLILUCHUA MOIYT HMETh PAVIMUYHYIO (PHIUYECKYIO
NpUPOIY U, COOTBETCTBEHHO, OMUCBLIBATHLCA Pa3HbIMHA BHAAMMH pacnpelceHUHA CIyYanHbIX
BeJIMUMH (CTY4aHHbBbIX NMPOUECCCOB), A TAKXE MOIYT ObITh B MOAC/ISIX HAKOTUICHHS NMOBPEXKAC-
HUK. DTUM obycropieHo Boablioe pazHoODpazue nNpUMeHseMsbIX Ha NMpakKTHKe MolescH
HENpEeBbILLUCHUA, NPHYEM NUUDL B OTHOCHTENLHO pEeAKHX Cy4yasaX 3TH MOAENH OONyCKalT
NPSAMOC aHATUTHYCcCcKoe peuteHue. T103TOMYy OCHOBHBIM METOAOM pacyeTa HAdeXHOCTH Mo
MOJEJISIM HEMpEeBbILLICHUS SIBJASCTCA CTATUCTHUYECKOE MOACTHPOBAHHE.
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