KPATKO AHHOTI/IPOBAUHHI)II‘/JI CIIMCOK IMYBJINKAIIUI 3APYBEXKHBIX
HNEPUOJUYECKUX U3JAHUU 110 BOITPOCAM OLIEHUBAHUSA HAJAE KHOCTHU
CTPYKTYPHO-CJIOKHBIX CUCTEM

Ps6ounnn U.A., CtpykoB A.B.

BBenenne

[lepBoHayaIBbHBINA 3aMBICEN JAaHHOH pabOTHI COCTOSIT B IOJ00pE 3apyOeKHBIX MyOIMKaLNH,
KOTOpBIE TMO3BOJSUIM OBl OCYHIECTBUTH CpPAaBHUTEIbHBIM aHAIM3 HCTOPUYECKOTO pPa3BUTHUS
JIOTHKO-BEPOSTHOCTHOTO aHanu3a (JIBA) B Hamiell cTtpane u 3a pyOeKOM NPUMEHHTEIBHO K
pelIeHuI0 3a7a4 OICHKH HaJeKHOCTH CTPYKTYpHO-cIOXHBIX cucteM (CCC). Ilostomy ObLT
orpezneneH U Gpopmar paboThl — CIIHCOK.

Kpome TOro, mepBoHaudajnbHBIM 3aMbICe€Nl OMPENECISAI M OCHOBHOW MCTOYHMK IOWCKA
nyonukanuii — bubnuoreka Poccuiickoil AkajgeMun HayK, Tak Kak IUIAaHUPOBAJIOCh, YTO OyIyT, B
OCHOBHOM HCTIOJB30BaThcs myOnukamuu 60-80-X Tog0B, KOTOPhIE HE BCEra MPOCTO HAWTH B
HHurepHere.

[To Mepe HakoruieHuss WHGOPMALIUK, BO3HUKIA HEOOXOIUMOCTh CO3JaHUS AJIEKTPOHHOTO
Karajora MepBOMCTOYHUKOB M MX MEPEBOAOB, YTO U OBUIO PEaTn30BaHO CHUJIAMH U CPEICTBAMU
cotpyaHukoB uccienoatenbckoro otaena OAO «CITUK C3MA». aTepec Kk HCTOpHIECKOMY
0030py TEOPETUIECKIX OCHOB JIOTUKO-BEPOSATHOCTHBIX MeT010B (JIBM) 00BscHsETCS TEM, UTO B
HCCJIEIOBATEILCKOM OTZeNIe MJET MOCTOsIHHAsi padoTa MO Pa3BUTHUIO U COBEPIIEHCTBOBAHUIO
nporpamMmmHoro komiuiekca APBUTP, oqHoro n3 caMbIX MOILIHBIX IPOTPAMMHBIX MHCTPYMEHTOB
B Poccuu amns perenust 3a1ad OlEHUBAHUS HAJEKHOCTH U 0€30MaCHOCTH TEXHUYECKUX CHUCTEM.
B Hacrosimiee BpeMsi B MHUpE CYHIECTBYET JOCTATOYHO MHOIO MPOrPaMMHBIX TMPOAYKTOB,
pelIaomKX yKa3aHHbIE 3aJauld, OHU Pa3BHBAIOTCS, COBEPUICHCTBYIOTCA. M ayig Toro, 4ToOsbl
oTedyecTBEHHBIN nporpaMMHubIid kKomiuieke APBUTP 0611 ObI KOHKYPEHTOCTIOCOOHBIM HE TOJIBKO
CerojiHs, 4ro nmoarsepxacHo B 2007T. B oTyeTe 0 BeprHUKAIMU MPOTPAMMHOIO CPEJICTBA, HO U
uMeNn Obl TIEPCIIEKTHBY HAXOAWTCS B YHCIE MEPEOBBIX HAYYHO-TEXHUYECKHX pPa3padOTOK B
o0jacTy OIEHUBAHUS HAJACKHOCTHU U OE30MACHOCTH CIIOKHBIX TEXHHUYECKHUX CHCTEM,
HEOOXOUMO HWMETh JIOCTATOYHO IOJTHOE MPEACTABICHHUE O Pa3BUTHE TEOPETUYECKOW Oa3bl
COBPEMEHHBIX 3apyOEKHBIX MPOTPAMMHBIX MTPOTYKTOB.

YuuTeIBas BCE BBIIIECKA3aHHOE, JaHHAs padoTra mMmeeT (GopMar KpaTKo aHHOTHPOBAHHOTO
CIIMCKa IMyOJIMKAIMW, W3JIaHHBIX B 3apyOekHOW mepuoandeckoi medatu B 60-80-x romax, ¢
KOTOPBIMH MOXXHO O3HAKOMHTBCS B YUTAILHOM 3ane bubnmoreku Poccuiickoit AkaneMuu HayK
WJIM B 3JIEKTPOHHOM Kartaiiore uccienoarenbekoro oraena OAO «CITMK C3MA».

[IpekpacHO OcO3HaBas, YTO JIOOOW IMOMOOHBIA CIHUCOK HE MOXKET OBITh aOCOIIOTHO
MOJIHBIM, KaK W apXuBbl JIOO0OW OMOIMOTEKH, Ha/leeMcs, YTO COBPEMEHHBIE BO3MOXHOCTHU
NHTepHeTa mo3BONAT MPOJOKUTH JaHHYI0 PabOTy Kak B CTOPOHY PETPOCIEKTUBHOTO aHAIM3a
nyOIMKaIui, Tak U B CTOPOHY HaKOIUIEHHUS CBEJCHHUI O COBPEMEHHBIX ITyOJINKAIIMSIX.

[Ipu aHHOTHpPOBAHWH HE CTABUJIACH 3a/laya PAHXKUPOBAHUS MyOIHKAIUH 110 3HAYUMOCTH B
HAay4HOM  IUIaHE, CKOpee  BCEro  IOKa3blBalachb  HEKOTOpas  XPOHOJIOTMYECKas
MOCIIeA0BATENbHOCTh. KaXkIplii uuTaTeNllb TpH 3HAKOMCTBE C HAYYHBIMH MyOIHKAIUSIMU
CIOCOOEH OTKPBITh TaKHE JIOCTOMHCTBA TOM MJIM MHOM pabOThI, KOTOPbIE HE 3aMETUJIM aBTOPbI
o030pa.
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CITMCOK ITYBJIMKALII

ABTOpBI, Ha3BaHUE CTATbU, U3/1AHHE

Jlo 1956 rona
W.V.Quine, "The Problem of Simplifying Truth Functions,” American Math. Monthly,
October 1952, pp 521-531.
Hcnonb3yercss moHATHE HOPMaIbHON (OPMBI KaK aHAJIOT HW3BECTHOTO B JHUTEpaType
TEPMHHA «IN3BIOHKTUBHAS HOpPMaJIbHast (hOpMa», B KOTOPOH JIUTEPaIbl COCTOST KaK M3
OyKB, Tak 1 ux orpunanuii. Ectb ccpuika Ha padoty C.E.Shannon (1938).
W.V.Quine, ” A Way to Simplify Truth Functions,” American Math. Monthly,
November 1955, pp 627-631.
Kak u B mpenpinymiei cratbe 3aadya MUHUMU3ALUK JOTMYECKON (QYHKIUU COCTOUT B
HAXO0XICHUY TIEPBUYHBIX UMIUIUKAHT.
C.Y. Lee, “Analysis of Switching Networks,” The Bell System Technical Journal,
November 1955, pp 1287-1315.
ABTOp cchutaercsi Ha nuoHepckue pabotel A.K.Erlanga, T.C,Fry, T.C.Molina (1927-
1928rr), rae OBUIM TOCTAaBJICHBI 3aladll BEPOSITHOCTHOTO aHAIM3a Telne(OHHOTO
Tpaduka. IloguepkuBaercs, 4YTO 3Ta CJIOXKHAs M MHOTOpa3MepHas 3a7ada MOXKET
pemaTbes ¢ MOMOIIBI0 BEPOSTHOCTHBIX TpadoB. Kpome aHanmm3a mocieaoBaTeabHO-
NapajuleIbHBIX CXEM, IMOJIyYeH OJHOMApaMETPUUYECKU IMOJIMHOMOM MJii MOCTHUKOBOI
CXEMBbI, TPHUBOJIUTCS BBIPAKEHUE ISl BEPOSATHOCTHOW OIEHKUA CIIOKHOM CXEMBI C
UCIIOJIb30BaHUEM (OPMYIIbI TOTHON BEPOSTHOCTH.
E.J.McCluskey, “Minimization of Boolean Functions,” The Bell System Technical
Journal, November 1956, pp 1417-1444.
3nec  OyneBbl  (YHKIMH  paccMaTpUBAIOTCS  KAaK  HMHCTPYMEHT  pa3paboTKu
MEPEKITIOYaAOMUX (IUCKPETHBIX) Iemed I Cco3AaHus IU(GPOBBIX KOMITBIOTEPOB,
ABTOMATUYECKUX TENe(POHHBIX CTAaHIUNA M IUGPOBBIX CUCTeM KOHTpos. llpuBemeHo
OJIHO W3 TEPBBIX MPEACTABICHUN JIOTHYSCKON (YHKIMH B BHJE JepeBa. ABTOpP
ccputaercs u pazsuBaeT W.L.Quine [1,2].
1957-1962
Z.W.Birnbaum, J.D.Esary, S.C. Saunders,” Multi-Component Systems and Structures
and Their Reliability,” Technometrics, vol. 3, No 1. February 1961, pp 55-77.
Ccbuikun Ha pabotel Moore, Shannon, von Neumann (1956). Mccnemyercs kiacc
JBYXIIOJIFOCHUKOB, BBOJATCSA TMOHSATHS HAJAEKHOCTHON (YHKIMM, KOTEPETHON U
MOJIYKOTEPEHTHON CTPYKTYpPBI, aHATU3UpyeTcs S-o0pa3Has (QYHKIHS HaJIE)KHOCTH
CUCTEMBI.
1963
J.D.Esary, F. Proshan,” Coherent Structures of Non-Identical Components,”
Technometrics, vol. 5, No 2. May 1963, pp 191-209.
Omna w3 mepBbIX pabOT, Tae BBOAATCS TOHITHS CTPYKTYPHOM W HAJASKHOCTHON
(GYHKIINY, MUHUMAJIBHBIE YTH U CEUEHUS MCIONB3YIOTCS JUISl HAXOXACHUS TPAaHUYHBIX
OLICHOK HaJIe)KHOCTH KOTEPEHTHBIX CTPYKTYP.
A.F.Premo,” The Use of Boolean Algebra and Truth Table in the Formulation of a
Mathematical Model of Success,” IEEE Trans. Reliability, 1963 Sep, pp 45-49.
CraButrcs 3amada OOBEAMHEHHSI METOJOB byleBoil anreOpbl U TEOpUU BEPOSITHOCTEH
JUIsL pa3pabOTKH MOJeNH HaaexHocTU. Vcmonb3yeTcs: mojiHash cucTeMa JIOTMYECKHX
¢ynkunit U, NI, HE. [lpuBoauTcs YMCICHHBIM NMpUMEp pEIICHUs 3aJa4d C TpeMms
kianaHamMu ¢ ydyetoM ['HC (35eMeHTBI ¢ TpeMsi COCTOSTHUSIMU).
R.B.Hurley,” Probability Maps,” IEEE Trans. Reliability, 1963 Sep, pp 39-44.
Cratpsi pa3BuBaeT uieu auarpamMm Beilitya, xkapt KapHo kak cmocoba JByMEpHOTO
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MPEJICTABICHUS JIOTHYECKUX TIepeMeHHBIX. JIormueckue nepeMeHHbIe B Pa3HbIX sueikax
MPEJICTaBIISIIOT HECOBMECTHBIE COOBITHSI. AHATU3UPYETCSI MOCTUKOBAs CXeMa.

1969
P.A.Jensen, M.Bellmore,” An Algorithm to Determine the Reliability of a Complex
System,” IEEE Trans. Reliability, vol R-18, 1969 Nov, pp 169-174.
OnuceIBaeTCs METO/T TOTHOTO Tiepedopa. TpyIHOCTH, BRI3BaHHBIE pa3MEPHOCTHIO TaKOH
3ama4n i1 CIOKHBIX CHCTEM, MPEANiaraercs peliarh AammpOKCUMAIMOHHBIMU
MetogaMmu. IlpemioxkeH anroputMm oOmnpeAeieHus MUHHMAaIbHBIX CEYEHUM CeTeBOM
CTpYKTYypHI U3 10 31emMeHTOB.

1970
A.C.Nelson, J.J.R.Batts, R.L.Beadles,” A Computer Program for Approximating System
Reliability,” IEEE Trans. Reliability, vol R-19, 1970 May, pp 61-65.
[IpencraBnena OJI0OK-cXeMa KOMIBIOTEPHOW MPOTpaMMBbl JUIsl MPUOIMKEHHON OLEHKH
HAJeKHOCTH CIOXHBIX cucteM. IlpuBoguTCs 4MCIEHHBIH pe3yabTaT  OLEHKH
HaJIE)KHOCTH CJII0KHOU CTPYKTYpHI U3 16 371€eMEHTOB.
K.B.Misra, T.S.M.Rao,” Reliability Analysis of Redundant Network Using Flow
Graphs,” IEEE Trans. Reliability, vol R-19, 1970 February, pp 19-24.
OnuceiBaeTcss OJWH U3 TOMOJOTHYECKHMX METOJIOB - METOJ IMOTOKOBOro rpada s
OIICHKU HAJIeKHOCTH CceTH. PaccMaTpuBaeTrcs CceThb H3 7 DSIEMEHTOB, MOJYYCH
OJIHOTIapaMEeTPUUYECKUN MOJIMHOM, MPHUBOJIUTCS MPAaBUIO NMPOBEPKH KOPPEKTHOCTH €ro
noctpoeHus. [IpuBouTCS MpuMep aHaIu3a CeTH ¢ 0TKa3zaMu JABYX TUIOB — K3 1 0OpEIB.
W.R. Christiaanse,” A Technique for the Analysis of Repairable Redundant Systems,”
IEEE Trans. Reliability, vol R-19, 1970 May, pp 53-60.
AHOHCHpyeTcs MeTOJuKa M TporpamMma OIEHKM CTallMOHApHBIX IOKa3aremneit
HAJIC)KHOCTH  CJIOKHOM  BOCCTAHABIMBAEMOM  DJIEKTPOIHEPIETUYECKOW  CHCTEMBI,
cocrosimert u3 50-100 snemenToB. [TpuBoauTcs mpumep st cucteMsl U3 11 anemeHToB
U 7 y3II0B.
P.A.Jensen, M.Bellmore,” An Implicit Enumeration Scheme for Proper Cut
Generation,” Technometrics, vol.12,No.4 November, 1970.
[TpuBOAMTCS HOBBIM AITOPUTM MOMCKA CEYCHUH JTMHEHHOTO Tpada
K.B.Misra,” An Algorithm for the Reliability of Redundant Networks,” IEEE Trans.
Reliability, vol R-19, 1970 November, pp 146-151.
[MpencraBnsiercst anroputM U DopTpaH-mporpaMma OIEHUBAHUS HAACKHOCTH CETH C
JT00BIM pe3epBUPOBAHUEM. AJITOPUTM OCHOBAH Ha MPUMEHEHUU TEOPEMBI Pa3I0KEHUS
B MOJIU(DUIIUPOBAHHOM BUJIC.

1971
D.B. Brown,” A Computerized Algorithm for Determining the Reliability of Redundant
Configuration,” IEEE Trans. Reliability, vol R-20, 1971 Aug, pp 121-124.
Bseneno nonstue Transmission Function (®AJI), Reliability Function (B®), npusenen
IpUMep MATUJIEMEHTHOIO MOCTHKA M €r0 TOYHOE PELIEHHE ¢ TIOMOIIbIO COBEPILIEHHOM
JTU3BIOHKTUBHON HOPMaIbHOM (POPMBI.
J.L.Fleming, “Relcomp: A Computer Program for Calculating System Reliability and
MTBF,” IEEE Trans. Reliability, vol R-20, 1971 Aug, pp 102-107.
[TyGnuKyeTcs TUCTUHT MPOTPaMMBbl Ui OLEHKU O€30TKa3HOCTH U CpeaHel HapaOOTKH
MEXy OTKa3aMH TOCJIeI0BATEIbHO-TTAPAIUICTBHBIX CUCTEM C YYETOM HArpy>KeHHOTO U
HEHArpy»X€HHOTO pE3epBUPOBaHMS C Hcmoiab3oBaHueM RBD (0mox mmarpamm
HAJICKHOCTH).
M.O.Locks,” The Maximum Error in System Reliability Calculations by Using a Subset
of the Minimal States,” IEEE Trans. Reliability, vol R-20, 1971 November, pp 231-234.
[Toxa3zaHo, 4TO MpU OLEHKE HAJEKHOCTH CHCTEMbI IO MUHUMAJIBHBIM ITYTSIM METOJIOM
BKIItOueHUs-BeIKIIOUeHUs (IE) ommbKka 3aBUCHT TONBKO OT OTHOIICHHS YYTCHHBIX MPHU
pacuere MUHUMAJIbHBIX COCTOSIHUHN K 00LIeMY YHCITy MUHUMAIbHBIX COCTOSHUM.
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1972
Y.HKim, K.E.Case, P.M.Ghade,”’A Method for Computing Complex System
Reliability,” IEEE Trans. Reliability, vol R-21, 1972 Nov, pp 215-219.
Jliss MOCTHKOBOW CXEMbI NMPUBOAMUTCA BEPOATHOCTHOE JIEPEBO B BHJIE COBPEMEHHBIX
nepeBbeB coobITHil. Mcnonbiyercs meto IE.
E.Hiénsler,” A Fast Recursive Algorithm to Calculate the Reliability of a
Communication Network,” IEEE Trans. Communicat., vol.com-20, No.3, June 1972,
pp 637-640
E.V Krishnamurthy, G.Komissar,” Computer-Aided Reliability Analysis of Complicated
Network,” IEEE Trans. Reliability, vol R-21, 1972 May, pp 86-89.
R.S.Wilkov,” Analyses and Design of Computer Networks,” [EEE Trans.
Communications, vol com-20, 1972 Nov, pp 660-678.
OnuceiBaeTcss MPUMEHEHHE TEOPUM JTUHEHHBIX TpadoB IS OLICHUBAHUS HAJE)KHOCTH
cetelt. [IpyBOIUTCS CIMCOK CCBHITIOK U3 86 HCTOYHUKOB.

1973
L.Fratta, U.G.Montanari,” A Boolean Algebra Method for Computing the Terminal
Reliability in a Communication Network,” IEEE Trans. Circuit Theory, vol CT-20,
1973 May, pp 203-211.
[TepBas pabora u3 obmactu JIBA. Hane:KHOCTh ceTH pacCUMTHIBACTCS CHMBOJIUYECKUM
METOJI0M TpeoOpazoBaHreM byneBol CyMMBl NMPOM3BENCHUN COBMECTHBIX COOBITHH B
OKBUBAJICHTHYIO (OpMy, B KOTOpPOH BCE€ TEpPMBI SBISIFOTCS HECOBMECTHBIMHU.
VYka3piBaeTcs Ha MEPCHEKTUBHOCTh pa3padOTaHHOTO MeToAa M TOYHOTO U
npuOJIMKEHHOTO OLIEHUBaHMA HajnexHocTH. l[lpuBomutcs npumep cetn ARPA wu3
213nemeHTa.
K.K.Aggarwal, J.S.Gupta, R.B. Misra,”’A New Method for System Reliability
Evaluation,” Microelectronics and Reliability, vol 12, 1973, pp 435-440.
[To HOBBIM METOZIOM HE3aBHUCUMO OT paboThl [22] BnepBbie popmynupyercs JIBM.
C.Singh, R.Billinton,” A New Method to Determine the Failure Frequency of a
Complex System,” Microelectronics and Reliability, vol 12, 1973, pp 459-465.

1974
B. V.Koen, A.Carnino,” Reliability Calculations with a List Processing Technique,”
IEEE Trans. Reliability, vol R-23, 1974 April, pp 43-49.
[Ipumensss meromosnoruto aepeBbeB HeucnpasBHocTed (/IH), paccmarpuBaercss meton
OLICHKM  HAJEXHOCTH C  HCIOJb30BAaHUEM  OCOOEHHOCTEH  KOMIIBIOTEPHOTO
BBIUMCIUTENHLHOTO mporecca. [lpuBoguTcs Tabnwia COOTBETCTBUS OJIOK-IUArpamMm
HaaeKHOCTH U Mojeneit JIH.
C.Singh , R.Billinton,” A New Method to Determine the Failure Frequency of a
Complex System,” IEEE Trans. Reliability, vol R-23, 1974 October, pp 231-234.
C HebOonpmMu U3MEHEHHUSIMH CTaThst U3 Microelectronics and Reliability, vol 12, 1973
[24].
J.B.Fussel,G.J.Powers, R.G.Bennetts,” Fault trees — a state of the art discussion,” IEEE
Trans. Reliability, vol R-23, 1974 April, pp 51-55.
Crathss Tpex aBTOPOB, HMECIOIIME CBOW B3TJSA HA TEXHOJOTHIO JICPEBHEB
HeucrnpaBuoctedr (JIH). J.B.Fusell ormewaer mgocTOMHCTBA 53TOW METOMOJIOTHH,
G.J.Powers oOpamaer ocoboe BHHMaHHE Ha Y4e€T OCOOCHHOCTEH MOJEIUPYEMBIX
MPOIIECCOB, X (PU3NUECKHX M XUMHUYECKHX CBOMCTB. R.G.Bennetts Buaut pazButne
METOOJIOTUN B WCIOJb30BAHUU TOJHOM cucTeMbl Jiorndyeckux ¢ynkuuii — U, WUJIN,
HET, yka3piBaeT Ha MPUYHHBI MIHPOKOTO PACIPOCTPAHCHHS MPUOIMKEHHBIX METOJIOB
a"anu3a JIH.

1975
K.K.Aggarwal, J.S.Gupta, R.B. Misra,”A Fast Algorithm for reliability evaluation,”
IEEE Trans. Reliability, vol R-24, 1975 Apr, pp 83-85.
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B HesBHOM BHJE MpPEICTaBICH METOJl OPTOTOHATM3AIMU JIOTUYECKOW (YHKIIUH,
COCTaBJICHHOM M3 MUHUMAJIbHBIX myTel. [IpuBoauTCa npumep ceTu u3 7 3IeMEHTOB, I
MOJTyYeHUs Pe3yIbTUPYIOUIETO BhIpakeHus. Panee TpeboBanock 118 melicTBuii, a HOBBII
anropuTM TpedyeTt 32 neicTBusl.

K.K.Aggarwal, J.S.Gupta, R.B. Misra,”Reliability Evaluation: A Comparative Study of
Different Techniques,” Microelectronics and Reliability, vol 14, 1975 Feb, pp 49-56.
CpaBHUTENBHOE M3YyYEHUE DPA3NMYHBIX METOJIUK OICHUBAHUS HAJCKHOCTHU CIOXKHBIX
CHUCTEM OXBaThlBaeT INpUMEHEHHEe TeopeMbl baiieca g MeTona pas3ioXeHHs,
BEPOSATHOCTHBIE KapThl, MOI0OHBIE KapTam KapHo, a Takke MoJy4eHHe HECOBMECTHBIX
TEPMOB aJITeOpandeckKuM METOJ0M, KOTOPHIA, Mo MHeHHio FO.MepekuHa, sBisieTcs
CIIEICTBUEM TeOpeMBI e Moprana.

R.G. Bennetts ,” On the Analysis of Fault Trees,” IEEE Trans. Reliability, vol R-24,
1975 Apr, pp 175-185.

PaccmarpuBaroTcst aaropuTMbl IpeoOpa3oBaHus JOTUUECKONW (PYHKITUH, OMHMCHIBAIOIICH
YCIIOBUSI OTKa3a CHUCTEMBI U IMPEACTABICHHONW B BUJE CyMMBI IIPOU3BEAECHUN (S-0-p), B
SKBHUBAJICHTHOE JIOTMYECKOE BBIPAXKEHHE S-O-P, OT KOTOPOTO MOXKHO HEMOCPEJACTBEHHO
nepeiTH K BepossTHOCTHON GyHKIMU. C TOUKH 3pEHHsI KOMIBIOTEPHON peatn3ainuu 3TOH
3aJaud OIMUCBHIBAIOTCS JOCTOMHCTBA HCIIOJIb30BAHUS IOJBCKOM OOpaTHOM HOTaIuH,
JIOKa3bIBaeTCd TeopeMa 00 YCJIOBUM HECOBMECTHOCTH JBYX KOHBIOHKIMH C
wimoctpanued Ha kaptax Kapno. [lpuBoautcs nmpumep MNoaydeHUs: SKBUBAJIEHTHOTO
JIOTMYECKOTO BBIPAXKEHUS W3 TEPBOHAYATIBHOM JOrMYecKOW (YHKIMM, 3aJaHHON
HEKOT€pPEHTHBIM JIEPEBOM HEUCIIPABHOCTEH.

K.K.Aggarwal, J.S.Gupta, R.B. Misra,” A Simple Method for Reliability Evaluation of
a Communication System,” IEEE Trans. Commun., vol COM-23, 1975 May, pp 563-565.
PaccmaTpuBaercs 3amada OICHKH HAJAEKHOCTH CETH C HEHAJACKHBIMH Y3JIaMU U
KaHaJaMH CBSI3U. Y Ka3bIBA€TCS, UTO JJISl PEILICHUs STOM 3a/1a4i UCIIOIb3YETCs allTOPUTM
IIOJIyUYEHUSI BEPOSITHOCTHOTO BBIPAXKEHMsI, ONUCAHHBIA B [23,28], KOTOpBIM 1O CyTH
SIBIISIETCS CIIEACTBUEM TEOPEMBI e MopraHa, Taxke UCTIOIb30BaHHEI B paboTte Hansler [19].
S.Kamat, M.W.Riley,” Determination of Reliability Using Event-Based Monte Carlo
Simulation,” IEEE Trans. Reliability, vol R-24, 1975 Apr, pp 73-74.

B.L. Hulme, R.B.Worrell,” A Prime Implicant Algorithm with Factoring,” IEEE Trans.
Computers, November 1975, pp. 1129-1131.

CraThs OMUCHIBACT AITOPUTM HAXOXKJICHUS MEPBUYHBIX UMIUIMKAHT byneBoit ¢yHKIMN
npu Jo00M crocobe ee 3amaHus — TaOJMYHOM, B BHJIE JW3BIOHKTUBHON WIH
KOHBIOHKTUBHOM HOpMasibHOMU (opme. [TpuBoautcst 7 mpumepos.

K.K.Aggarwal, J.S.Gupta, R.B. Misra,”Computational Time and Absolute Error
Comparison for Reliability Expression Derived by Various Methods,” Microelectronics
and Reliability, vol 14, 1975, pp 465-467.

CpaBHUBAIOTCS BpEeMsI BBIUMCICHHNA W aOCONIOTHBIE OIIMOKU OIEHKU HAJIE)KHOCTH
CJIOKHBIX CHCTEM IPH KCIIOJIb30BAaHUU METOJa MpsiMoro nepebdopa, OaiiecoBoro Meroaa
(pa3noxxkeHus) U anredpanyeckoro Merona. AOGCONIOTHBIE OMMOKM OIIEHKH HaJle)KHOCTU
CUCTEMBI BBIYHMCIIAIOTCS depe3 abCOMIOTHbIE OMIMOKH OICHKH HAJEKHOCTH OTAEIbHBIX
AJIEMEHTOB.

T.W. Yellman, G.J.Powers,]J.B.Fussell, H.S.Kuwamoto,” Comments on “Fault Trees —
A State of the Art Discussion,” IEEE Trans. Reliability, vol R-24, 1975 December, pp
344-347.

Co cTopoHBI pazpaboTyrKa METO/Ia y4eTa mocienoBaTenbHocTH coObitrii T.W.Yellman
MPUBEJIEH CEPhE3HBIM aHAIM3 HemocTaTKoB Metomosioruu JIH, ocoOeHHO BhIAEsIs
HEBO3MOXKHOCTh aHalM3a HECOBMECTHBIX COOBITH, CTATUCTUYECKH 3aBHCUMBIX U
OTKa30B MO O0O0muMM mnpuyuHaM. HameueHbl NyTH pa3BUTHUS ATOW METOAOJIOTHH.
G.J.Powers, oTBedass Ha 3Ty KpUTHKY YKa3all, 4TO pa3pabOTaHHBIA METOJ yueTa
MOCJICIOBATEILHOCTH COOBITUI SIBISIETCS 1O CYTH METOJOM Tiepebopa W 1jisi OONbIINX
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CUCTEM BecbMa TpynoeMkuii. [1o ero MHeHHI0, HEOOXOUMO 3HAYUTEIHFHOE YCUITUE IS
MPEOAO0JICHUSI yKa3aHHbIX HemocTtatkoB Metononorun IH. J.B.Fussell, cornamasce BO
MHoroMm ¢ T.W.Yellman, npu3biBaeT «HE MpPBIraTb CO CKOBOPOJBI B OT'OHb», MBITASICh
yCTpaHUTh cpa3dy Bce HeaocTaTku meropoioruu JIH, m ’xemaer emy COXpaHMTb BCe
JIOCTOMHCTBA €0 METO/1a TIOCIIE JKECTOKOM MPOBEPKH MPAKTUKOM.

1976
F.A. Tillman, C.L. Hwang, C.H.Lie,” Analysis of Pseudo-Reliability of a Combat Tank
System and its Optimal Design,” IEEE Trans. Reliability, vol R-25, October 1976, pp
239-242.
K.K.Aggarwal,” Comments and authors's reply on "On the Analysis of Fault Trees",”
IEEE Trans. Reliability, vol R-25, October 1976, pp 126-127.
[Tpodeccop K.K.Aggarwal, naBas BbICOKYIO OIleHKY ydeOHO# ctathe R.G. Bennetts
[30], mpemnoxxuin BMecTo moyibckoit oopatHoit HoTauuu (IIOH) ucnone3oBaTh anroputm
oproronanu3anuu [28]. B cBoem otrBere R.G. Bennetts 0OBSCHUI CBOIO TO3HIIMIO
onbiToM mnpumeHenus IIOH mpu paspabortke normueckux ycTpoiictB. [IpumeneHue
I[IOH mno3Bonsier mosydyaTh SKBUBAJIEHTHOE JIOTMYECKOE BBIPAKEHUE IO pasMepy
COBTIIAIOIIEE C IEPBOHAYATHHBIM BBIPAKCHHEM.
P.M.Lin, B.J.Leon, T.C.Huang,” A New Algorithm for Symbolic System Reliability
Analysis,” IEEE Trans. Reliability, vol R-25, 1976 April, pp 2-15.
Jana xmaccudukanusi METOAOB OLICHKM HAJEKHOCTH CIOXKHBIX cucteM. I[IpuBeneHno
JI0Ka3aTeNbCTBO CBOMCTB alNrOPUTMa, pealn3oBaHHOro B nporpamme SYMRAP,
paspabortanHoro a1 MO Hranuu He nozaHee 1974r. [lokasansl mpuMepbl IpUMEHEHUs
anroputMa Ha ceTsx ¢ 4 u 9 y3namu u 9 u 12 xaHanamu CBs3M, a TaKXKE Ha CUCTEME
O6e3omacHOCTH Oomepa.
J. deMercado, N.Spyratos, B.A.Bowen,” A method for calculation of network reliability
system,” IEEE Trans. Reliability, vol R-25, 1976 June, pp 71-76.
MeTto MOXET OBITh UCTIONB30BaH JIJIsl IEKOMIO3UINH rpada ceTu Ha psn cyorpados c
MCIIOJIb30BaHUEM IPOLEAYPHI CEUCHUSI.
H.Nakazawa,” Bayesian Decomposition Method for Computing the Reliability of a
Oriented Network,” IEEE Trans. Reliability, vol R-25, 1976 June, pp 77-80.
OnuceiBaeTcss METOJIMKA BHIOOpA KITFOYEBOTO dJIEMEHTa i baiiecoBoi IeKOMIO3UITUN
JUIsL CITy4yasi OpUEHTUPOBAHHOTO rpada, B TOMOIHEHUH METOAMKA alpoOUpOBaHa Ha CETH
u3 21 kaHanos, npuBeaeHHas B pabote Fratta, Montanari [22].
S.S.Tung,” Reliability of a Tree Network,” IEEE Trans. Reliability, vol R-26, No5,
December 1976, pp 333-336.
J.Sharma,” Algorithm for Reliability evaluation of a Reducible Network,” IEEE Trans.
Reliability, vol R-25, 1976 Dec, pp 337-339.
E.J.Henley,” Systems Analysis by Sequential Fault Tree,
Reliability, vol 15, 1976 Feb, pp 247-248.
Coobmraercs, 4To Uil ydeTa MmociaeAoBaTeIbHOCTH coObITHI B mporpamme MOCUS-A
pa3paboTaH KOHBEpTOp s MpeoOpa3oBaHUs JUarpaMMbl COOBITMH B JI€pPEBO
HEHUCTIPABHOCTEH.

2

Microelectronics and

1977
S.Lapp, G.Powers,” Computer-aided Synthesis of Fault Trees",” IEEE Trans.
Reliability, vol R-26, April 1977, pp 2-13
[IpencraBien aiaroput™m Uis CHHTE3a JepeBa HEUCIPABHOCTEH HEMOCPEICTBEHHO W3
murpada (HampasnenHoro rpada). KommeioTepHas mporpamMma WUTIOCTPUpPOBaHA Ha
MpUMEPE CUCTEMBI OXJIAXKICHHUS a30THOW KUCIIOTHI C TEMITEpaTypHON 0OpaTHOMN CBSI3BIO
U HacoCOM YIPEKAAIONIET0 OTKIIOUeHHs. IIpoBOAMTCS CpaBHHUTENbHBIM aHAIU3 C
CYIIECTBOBABIINMHU PaHee aHaJIOTMYHBIMH IPOTPaMMaMH.
K. Gopal, J.S.Gupta,” Comments and author's reply on "On the Analysis of Fault
Trees",” IEEE Trans. Reliability, vol R-26, April 1977, pp 14-15
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Bripakas BocxuIlleHHE BECbMa XOpOILIO HamucaHHOW yueOHOH ctatbelr R.G. Bennetts
[30], aBTOpBI mpeaaraloT MPOBOAUTH aHAIU3 JAEpPEeBa HEUCIPABHOCTEH CBEPXY BHH3,
KOPPEKTUPYS U MOIUDUIIUPYS OJIUH U3 aITOPUTMOB OPTOTOHATH3AIUH.
W.G.Schneewies,” Calculating the probability of Boolean Expression Being 1,” IEEE
Trans. Reliability, vol R-26,n01, 1977 Apr, pp 16-22.
[Ipennaraercsi «KOHLENTYaJbHO OYEHb MPOCTOI» CHOCOO OLEHKH BEPOSITHOCTH
UCTUHHOCTH byneBa BbIpaXCHHS, OCHOBAHHBIH HA MPUMEHEHHH TEOPEMBI CIIOXKCHHS
BEPOSTHOCTEH M HE TPeOYIONTUH HaX0XKICHUSI HECOBMECTHBIX COObITHI. B mprioxenun
MPHUBEICH YAOOHO peann3yeMblii Ha KOMITbIOTEpe anroput™M Enzmann s momydeHUs
«KQaHOHUYECKON MyNbTHWIMHEHHOU ¢dopmbl byneBoit ¢yHkimn». Becbma HMHTEpecHBI
kommeHTapun R.G. Bennetts u D.W.Brown.
G.D.M. Pearson,” Computer Program for Approximating the Reliability characteristics
acyclic directed graphs,” IEEE Trans. Reliability, vol R-26, April 1977, pp 32-37.
J.E.Biegel ,” Determination of Tie Sets and Cut Sets for a System Without Feedback,”
IEEE Trans. Reliability, vol R-26, 1977 Apr, pp 39-42.
H.Kumamoto, K.Tanaka, K.Inoue,” Efficient Evaluation of System Reliability by
Monte Carlo Method,” IEEE Trans. Reliability, vol R-26, 1977 April, pp 311-315.
T.Case,” A reduction Technique for Obtaining a Simplified Expression,” IEEE Trans.
Reliability, vol R-26, 1977 Oct, pp 248-249.
Onucana MeTOAMKAa PEAYLIMPOBAHUS U TOJYYEHHS OPTOTOHAIBHOM IU3BbIOHKTHBHOM
HOpMaJIbHOU ()OPMBI, TIPU 3TOM TpeOyeTcsi MOTHbIM Ha0Op COCTOSHUM aHAIW3UPyEeMOU
CUCTEMBI.
H.Nakazawa,” A decomposition Method for Computing System Reliability by a
Boolean Expression,” IEEE Trans. Reliability, vol R-26, no4, 1976 Oct, pp 250-252.
Cratbs SBIA€TCA HEOONBITUM HononHenueM k [40].
B.S.Dhillon,” Literature Survey on Three-State Device Reliability Systems,”
Microelectronics and Reliability, vol 16, 1977, pp 601-602.
[TpuBoasTcs ccbuiku Ha 31 MyOIMKAIMIO 11O BOIIPOCAM HAJIEKHOCTH CHUCTEM, JIEMEHTHI
KOTOPBIX MOTYT HAaXOJUTHCS B 3-X COCTOSHUSX.
E.Henley, H. Kumamoto,” Comment on: Computer-aided Synthesis of Fault-trees,”
IEEE Trans. Reliability, vol R-26, 1977 Dec, pp 316-317.
[lepBas ctaTbsi B AUCKyCCHU TI0 padoTe [44].
A.Shogan,” A Recursive Algorithm for Bounding Network Reliability,” IEEE Trans.
Reliability, vol R-26, 1977 Dec, pp 322-327.
[Tonydyenue Oonee TOUYHBIX, 4YeM H3BeCTHbIe oleHKH Esary-Proshan, rpannyHbix
3HAYeHUI ToKa3aTelel HaJAEKHOCTH CETHU JOCTUTaeTcs IMPUMEHEHHEM allropuTMa
«BKJIFOUEHUS-BBIKIIOYEHUs». AITOPUTM peanu3oBad B nporpamme REBOUND.

1978
M.O. Locks,” Minimization of Boolean Polynomials, Truth Functions, and Lattices,”
Notre Dame Journal of Formal Logic, Volume XIX, Number 2, April 1978, pp 264-270.
[IpuBOIUTCS TEOPETUKO-MHOKECTBEHHOE OOBSICHEHHE TPOIECCOB MUHUMH3AIUN
ByneBbIX MOJIMHOMOB, ONKCAaH AITOPUTM MUHUMH3ALUHU, KOTOPBIA MpPOLIE alropuT™Ma
Quine-McCluskey.
K.K.Aggarwal, S.Rai,” Symbolic Reliability Evaluation Using Logical Signal
Relations,” IEEE Trans. Reliability, vol R-27, 1978 Aug, pp. 202-206.
MeTo OLIeHKH HAJEKHOCTH CETH, 3aaHHOU rpadom, He TpeOyeT onpeeeHus myTei u
ceueHnid. KoHmenmusi  JOTMYECKMX  CUTHAIBHBIX  OTHOIICHHWH  MPEAINOaraeT
dbopMupOBaHHE HECOBMECTHBIX TEPMOB JOTHYECKOIO BBIPAXKEHHUS, YTO I[O3BOJISIET
HETMOCPEJICTBEHHO TEPEXOIUTh K CHMBOJIUYECKOMY BEPOSTHOCTHOMY BBIPKCHHIO.
Ccplnka Ha padory [21].
M.O.Locks,” Inverting and Minimalizing Path Sets and Cut Sets,” IEEE Trans.
Reliability, vol R-27, 1978 June, pp 107-109.
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OnucaHo NpUMEHEHHE MpaBuIIa MOTJIOMICHUS TSl MUHIMH3AIUH JIOTHYECKON (yHKITNH,
MOJTYYE€HHOW MPU MHBEPTUPOBAHUY MUHUMAJIbHBIX NTYTEH WU CEYEHUM.

M.O.Locks,” System Reliability = Analysis: A Tutorial,” Microelectronics and
Reliability, vol 18, 1978, pp 335-345.

VYueOHast crTaThsi COCTOMT M3 JAByX dacreil: Jlormdeckoe ¢opmynupoBaHue U
BEPOATHOCTHBIE pacueThl. YnomunHarorcss nporpammbl SCOPE, MAPS u SPARCS,
paspaboTtanHbie B Hadasie 70-X TOMOB.

S.Rai, K.K.Aggarwal,” An Efficient Method for Reliability Evaluation of a General
Network,” IEEE Trans. Reliability, vol R-27, 1978 Aug, pp 206-211.

MeTon cocToMT M3 JBYX OTalloB: HAa MEPBOM M3 MATPHUIBl CBSI3€H DJIEMEHTOB
COCTaBJIICTCSl JIOTHYECKasi JMarpaMMma CHUCTeMbl, Ha BTOPOM — Ha OCHOBE MeEToja
«BKJIIOUEHHE-BBIKJIIOUEHHE» OHAa MpeoOpazyeTcsi B IKBUBAJIECHTHYIO (HECOBMECTHYIO)
dopMy, U3 KOTOPOH MOJydaeTcss BhIpaKEHUE JJIS OLEHKU HaaexHocTH. [IpuBomurtcs
Fortran-niporpamma jy1ist nepeyuciaeHust myTeu.

S.Rai, K.K.Aggarwal,” Fault Detection in Combinational Circuits Using Boolean
Matrices,” Microelectronics and Reliability, vol 18, 1978, pp 323-324.
A.Satyanarayana, A.Prabhakar,” New Topological Formula and Rapid Algorithm for
Reliability Analysis of Complex Network,” IEEE Trans. Reliability, vol R-27, 1978
June, pp 82-100.

Ha ocHoBe mOHATHS HEHUTPaTbHOW IOCIEIOBATEILHOCTH B AaIlUKIWYECKOM Trpade
pa3paboraH OBICTpPBIA aNrOpuT™M (OPMHUPOBAHUS BEPOSATHOCTHOTO BBIPAKCHHUS U3
MHOKECTBa OIPEIeICHHBIM 00pa30oM MomydeHHbIX cyorpados. Ha mpumMepax mokasaHo,
YTO MPEATIOKESHHBIN alropuT™M paboTaeT ObICTpee paHee U3BECTHBIX.

R.Thakur,” Comments on “Algorithm for Reliability evaluation of a Reducible
Network”,” IEEE Trans. Reliability, vol R-27, 1978 April, p 23.

KommenTapwmii k padote [42].

M.O.Locks,” Relationship Between Minimal Path and Cut Sets,” [EEE Trans.
Reliability, vol R-27, 1978 June, p 106.

H.Kumamoto, E.J.Henley ,” Top-down Algorithm for Obtaining Prime Implicant Sets of
Non-Coherent Fault Trees,” IEEE Trans. Reliability, vol R-27, 1978 October, pp 242-
247.

[IpeacraBner W TOAPOOHO TPOWJLTIOCTpHpPOBaH mpuMmepoM u3 [30] anroputm
OmpeseNieHusT TEPBUYHBIX WMIUIMKAHT JUIsi CIy4das HEKOTEPEHTHBIX JePEBHEB
HEUCHPAaBHOCTEH,  4YTO  JaeT  BO3MOXKHOCTb  BpPYYHYIO  MOBTOPUTH  BCIO
II0CJIEI0BATENbHOCTD JeiicTBUil. IlepBUuHON mporenypoil sBiserca (HOpMUpOBaHHE
JyaJIbHOTO JIepeBa.

L.Fratta, U.G.Montanari ,” A Recursive Method Based on Case Analysis for Computing
Network Terminal Reliability,” IEEE Trans. Commun., vol COM-26, 1978 August, pp
1166-1177.

[Ipennaraercss enuHbI MOAXOA K TNPUMEHEHHIO PEKYPCUBHBIX METOJOB OIIEHKH
HAJISKHOCTH CE€TeH, OCHOBAHHBIX HA METOJOJIOTUU «AHATU3 CIydasi». DTa METO0IOTHS
B MIPOTHBOBEC METOJaM Iepedopa COCTOSIHUII OCHOBaHa Ha alrOPUTMAax PEKYpPCHUBHOTO
penyuupoBanusi rpadoB. IIpoBoasTCs HECKOIBKO YHCICHHBIE MPUMEPOB OLCHKH
HAJIS)KHOCTH CETEH, B KOTOPHIX YHCIIO y3JI0B OT 9 10 24, a 4uCio KaHAJIOB CBSI3U — OT 26
10 90. OnuceiBaercst pa3paboTaHHas aBTOPaMU MPOorpamMma, KOTopas Halula XOpOIIui
KOMITPOMUCC MEXTY 3 (PEKTUBHOCTHIO M IIPOCTOTOM.

S.B.Akers,” Binary Decision Diagrams,” IEEE Trans. Computers, vol. c-27, No.6 June
1976, pp 509-516.

OnHa W3 TepBBIX, €CIM HE IepBasi, CTaTbsi, OMKCHIBAIOIIAs METOJBI OIpEIeIICHUs,
TECTUPOBAaHUS W aHaiu3a OOJBIIUX JIOTMYECKUX (YHKIUH, KOTOpbIE MOJIYUUIIH
HA3BaHHE «IHAarpaMMbl OMHAPHBIX pemeHuii» (BDD). Omnucanbl quarpaMMbl OCHOBHBIX
KOMOWHATOPHBIX (QYHKIIUH, TTOKa3aH CIIOCO0 pean3aliiy ornepanuu HHBEPCHH.
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S.Arnborg,” Reduced State Enumeration — Another Algorithm for Reliability

evaluation,” IEEE Trans. Reliability, vol R-27, 1978 June, p 101-105.

B crarbe cnenmanucra McecnenoBarensckoro nHcturyra MO IlIBenuu onucaH HOBBII

QITOPUTM, MO3BOJIAIOMIMN YIYYIIUTh METONIbI mepedopa COCTOSHUN ISl OOJIBIINX

JIEPEBbEB HEUCIIPABHOCTEH, PEAJIU3Ysl Pa3JIMUHbIE TIOAXOABI K pa3Iu4yHbIM ydyacTkaMm J1H.
1979

M.O.Locks,” Synthesis of Fault Trees: An example of Noncoherence,” IEEE Trans.

Reliability, vol R-28, 1978 April, pp 2-5.

Ob6cyxnatorcs Matepuansl pabor Lapp&Powers [55,70] ¢ Touku 3peHHs BIMSHUSA

onepanuii «uckmovaromee MJIN» u «HET» Ha ¢yHKIHMIO HaaeKHOCTH TOJICUCTEMBI,

KoTopas npuHuMaer U-oOpasHyio ¢opmy, B TO Bpems, Kak (yHKUIHS HaISKHOCTU

cuctembl umeet J- obpasHyto ¢opmMmy. Bricka3piBaeTcs MHEHHE, YTO HEKOTE€PEHTHOCTb

MOJIEJIM IPUBOIUT K S-3aBUCHUMOCTH JIEMEHTOB. ABTOp OTMEYAeT, YTO JUCKYCCHsI IO

pabota [55] siBisieTcst IEPBOM AETATILHON JUCKYCCHEH MO BOMPOCY S-HEKOTEPEHTHOCTH.

[Tocne 3Toro He0OX0AUMO OOCYAUTH BIUSHHUE IOCIIEAOBATEILHOCTH COOBITUI U OTKA30B

Mo OoOIMM MPUYMHAM Ha pabOTy CHUCTEM OE€30I1aCHOCTH KaK B TEOPETHYECKOM, TaK M B

IPAKTUYECKOM aCIEKTaxX.

T.W.Yellman,” Comment on “Comment on computer-aided synthesis of fault-trees”,”

IEEE Trans. Reliability, vol R-28, 1978 April, pp 10-11.

Eme oamH ydYacTHMK nOuUCKyccud 10 pabore [55], aBTOp METOAMKH Yyd4eTa

[OCJIEIOBATEILHOCTA  COOBITHH,  oOpamalomuii  BHUMaHHEe Ha  KOPPEKTHOE

ucnoip3oBanue onepaunu «Mckmouaromee UJIN» He ¢ ¢punocodcekoii, a ¢ Joruueckon

TOYKH 3PEHUS.

S.A.Lapp, G.J.Powers,” Update of Lapp-Powers Fault-Tree Synthesis Algorithm,” IEEE

Trans. Reliability, vol R-28, 1978 April, pp 12-14.

B oTBer Ha MHOTOYHCIICHHBIE KOMMEHTapuH K padote [55], aBTOpHI YTOYHSIOT CBOIO

MO3ULMI0 OTHOCHUTENBHO HCHOJIb30BaHus onepauun «Mckmouaromee WIIW»  nod

MOJICIMPOBAHUS OTPHUIIATEIILHON 0OpAaTHOM CBSI3H.

J.A.Abraham,” An Improved Algorithm for Network Reliability,” IEEE Trans.

Reliability, vol R-28, 1979 Apr, pp 58-61.

Becema copepkarenbHas CTaThs, cojepiaiias TeopeMy o0 oproroHanuzanuu byneBoii

CYMMBI, TEKCT MPOTPaMMbl, PEAU3YIOUIUIl 3TOT aJrOPUTM, MPUMEpP pPELICHUS 3a1adyu

nojiyueHus: oproroHanbHoil JJH® ans cetw u3 8 31€MEHTOB, CpaBHEHHE 110 BPEMEHHM

cyera ¢ APYTMMHU M3BECTHBIMH MOJOOHBIMH aJrOpUTMaMU. YKa3blBaeTCsA Ha MEPBEHCTBO

pa3paboTku JIOTUKO-BEPOSITHOCTHOTO MeTOoa UTATbSTHCKUMU YUEHBIMH

Fratta&Montanari [22] B 1973r. u B TOM k€ TOAY HE3aBUCUMO OT UTAJIbSIHCKUX YYECHBIX

unaniickumu yuensimu K. K.Aggarwal, J.S.Gupta, R.B.Misra [23]. Hau6onee 6au3kum K

MPEJI0KEHHOMY JITOPUTMY siBJIsieTcs anropuTM Bennetts [30].

K.Gopal , S.Rai,” Discussion on “A reduction Technique for Obtaining a Simplified

Expression,” IEEE Trans. Reliability, vol R-28, 1979 Apr, p 66.

Kommentapun B pabore T. Case [50]. IlpuBoauTcss cchlika Ha aIrOPUTMBI,

MO3BOJIAIONIME TOJNY4aTh TaOJIUIbl WCTUHHOCTH, COCTOSIIIME TOJBKO U3 YCHEIIHBIX

IIyTEH, YTO 3HAYUTEIBHO COKPALACT YACIIO BBIUUCICHUN.

Devamanoharam S.,” A Note on ‘Determination of Tiesets and Cutsets for a System

without Feedback,” IEEE Trans. Reliability, vol R-28, 1979 Apr, pp 67-69.

A. Satyanarayana, A.Prabhakar,” Comments on “New Topological Formula and Rapid

Algorithm for Reliability Analysis of Complex Network,” IEEE Trans. Reliability, vol

R-28, 1979 August, p 264.

B nononnenne k crarbe [61] mnpuBoaurcs Jlemma u  gokasbiBaeTcs Teopema,

MO3BOJIAIOINIAS TOTYYUTh BhIPAXKEHHE «OJMH K OJHOMY>» ISl aHAIM3a HAJEKHOCTH CETH.

PaGora BemonHeHa no pekomeHaanuu npod. R.Barlow.

M.O. Ball.” Computing Network Reliability,” Operations Research, Vol.27, No.4, July-
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August 1979, pp 823-838
B crarbe mpeacTaBiieH alroOpuTM pacdeTa IMoKazaTesiell HaIeKHOCTH CTOXaCTUYECKOM
cetu ARPANET, B KoTOpOli OTKa3bpIBalOT KakK y3JIbl, TaK M KaHaJbl CBs3U. McxXxonHble
JTaHHbIE 3a/Jal0Tcs B BHUJE [IOKaszaTejel HaleXHOCTH U CTOMMOCTH  Y3JIOB
(MUHUKOMITBIOTEPOB) M KaHAJOB CBs3M (TeneoHHBIX JuHUM). Haxomutes pemenue c
MUHHUMAJIBHOM CTOMMOCTBIO M 33JaHHOW HAaJEKHOCTbIO. AJITOPUTM SBIISIETCSI YaCThIO
o0miel mporpamMmbl pa3pabOTKU CETH C MAaKETHOW repenadelt mHpopManuu. AIropuTM
UCIIOJIb3YET CXEMY JEKOMIIO3ULIMK C HESBHBIM 3aJaHHEM OTKa3a Y3JIOB U C HESBHBIM
peaylMpoBaHUEM NapaUIeTbHBIX YIaCTKOB.
K.Nakashima,” Some properties of Logic-Trees Containing Mutually-Exclusive
Primary-Events,” IEEE Trans. Reliability, vol R-28, 1979 October, pp 303-308.
AHaIM3UPYIOTCS JIOTUYECKUE JEpeBbsi, B KOTOPBIX IEPBUYHBIE COOBITUS SIBISIOTCS
B3aMIMHO HECOBMECTHBIMU. Jloruueckue aepeBbs MOJOOHBI JepEeBbSIM HEHCIPABHOCTEH,
HO BKJIIOYAIOT B ce0s KaK OTKa3bl, Tak M PabOTOCIOCOOHBIE COCTOSHMS. BeprmHHoe
coObITHE TpencTaBisieTcsi byneBol CTPYKTYpHOH (QyHKIMEH OT MEpBUYHBIX COOBITHIA.
[TpruMepoM HECOBMECTHOCTH MOXKET OBITh aHAJIM3 MHOTOPEKUMHBIX OTKA30B, HAIPUMED
K3 u o6psiB, kak B [30]. lausl ompeneneHuss MO3UTUBHOW CTPYKTYPHOH (QYHKIUH,
KOTEPEHTHBIX M HEKOorepeHTHBIX (pyHkiuii. [IpuBenena opurmHanmpHas cxema Fussell,
HECKOJBbKO M3MeHeHHas B [30].
M.O.Locks,” Evaluating the KTI Monte Carlo Method for System Reliability
Calculations,” IEEE Trans. Reliability, vol R-28, 1978 Dec, pp 368-372.
Onucan u ananusupyercsa meto Monrte-Kapio [49] olieHKr HaJiexKHOCTH CUCTEM B BUE
IIPOMEKYTOUHON CPEIHEB3BCIICHHON OLICHKUM MEXKJIYy HMWKHEW M BEpPXHEM TI'paHULER
nokazareins. [I[puBoauTcs mpuMep CUCTEMBI «2 U3 3» W CUCTEMBI, cocTosimend u3 18
AJIEMEHTOB.
M.O.Locks,” Inverting and Minimizing Boolean Functions, Minimal Paths and Minimal
Cuts: Noncoherent System Analysis,” IEEE Trans. Reliability, vol R-28, 1979 Dec, pp
373-375.
[IpencraBnsercs >3pdexTuBHAS METOAWKA JIJII HHBEPTUPOBAHUS MUHUMAIBHBIX TyTeH U
CEUEHUN JUIsi KOTEPEHTHBIX W HEKOTepEHTHBIX cHucTeM. JlJii HEeKOrepeHTHBIX CHCTEM
WHBEPTHpPOBaHUE OoJiee CIOXKHOE, TaK KaKk MHHHMaibHas QopmMa He SBISETCS
€MHCTBEHHOM. Pe3ynbTaToM MHBEpCUU SBISIOTCS MEPBUYHBbIC UMIUTMKAHTHI. MeToauka
WUTIOCTPUPYETCS Ha IPUMEpE cXeMbl u3 [44].
T.B.Boffey, R.J.M.Waters Calculation of System Reliability by Algebraic Manipulation
of Probability Expressions,” IEEE Trans. Reliability, vol R-28, 1979 Dec, pp 358-363.
K.Nakashima, Y.Hattori, ”An efficient Bottom-Up Algorithm for Enumerating Minimal
Cut Sets of Fault Tree,” IEEE Trans. Reliability, vol R-28, 1979 Dec, pp 353-357.
OnucaHo ymiydiieHne OOBIYHOTO BOCXOJAIIEIO alropuTMa (CHHU3Y BBEpX) mepedopa
MHUHUMAJIbHBIX ~CEYEHUM JepeBa HeucnpaBHocTed. I[lomuepkuBaercs, d4ro A
HEKOTEPEHTHBIX byneBbIXx (QyHKIMNA penyrupoBaHHas ¢GopMa MOXET OBITh U HE
MuUHUMaNbHOU. [lporpammuas peanu3anus airopuTMa YIydllaeT Mporpammy,
onucanHyio B [30].

1980
N.K.Nanda,” Application of Boolean Identity for Fault Tree,” IEEE Trans. Reliability,
vol R-29, NO.1 April 1980, p 70.
OO6cyxnarTcs yclIoBUSI IPUMEHEHHUS PAaBUII PEeIyLIHUPOBAHMS JIOTUYECKUX BBIPAXKECHHH,
omucannsle Bennetts [30].
S.H.Lee,” Reliability Evaluation of a Flow Network,” IEEE Trans. Reliability, vol R-29,
NO.1 April 1980, pp 24-26.
Cratbsg npeacTaBisieT METOJ OLEHWBAaHUS HAJEKHOCTH TIOTOKOBOM CETH ¢
UCIIOJIb30BaHNEM KOHIIEIIUU JIEKCUKOTPAUIECKOT0 YmopsaounBanus. Kaxapiii kaHai
CBSI3M OMMCHIBAETCS MPOITYCKHOM CIIOCOOHOCTHIO M BEPOSITHOCTHIO pPEajH3alUU STOTO
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cBoiicTBa. Ha ka)a0il uTepaunu alrOPUTM HaAXOJUT MHOKECTBO «XOPOILIMX» COCTOSHHIM,
OTIPEEIAIOTCS BEPOATHOCTH W OOHOBJIAIOTCS WMHIEKCHI HAAEKHOCTH TakUM o0Opa3om,
YTOOBI HE TPEOOBANIACH «UCTOPHS» BHITOJHEHHS IPOTPAMMBI.

M.C.Easton, C.K.Wong,” Sequential Destruction Method for Monte Carlo Evaluation of
System Reliability,” IEEE Trans. Reliability, vol R-29, NO.1 April 1980, pp 27-32.
OO0cyxarTcsi 00CTOATENbCTBA B TOJIB3Yy TpUMeHeHuss MeronoB Monte Kapmo st
OIICHUBAHMS  HAJCKHOCTH  OONBIIMX  CUCTeM. [IpUBOOUTCS  HOBBIH  METOJ
MOCJIEA0BATEIbHOTO pa3pylieHus. MeToJq OCHOBaH Ha NPUMEHEHUM MPOCTEUIIeH
npoueaypsl Merona Moute Kapno — uMutanuu (CUMyJsuM), Korja Ha KaKIOM LIare
IPOrpaMMbl PAaCCUUTHIBAETCSI BEPOSTHOCTHBIM MOKa3aTenb cuctembl. Himoctpanus
METO/1a IpOBE/IeHa Ha cucTeMe, conepxkaieit 6onee 100 aeMeHTOB.

H.Kumamoto, K.Tanaka, K.Inoue, E.Henley, ’Dagger-Sampling Monte Carlo for System
Unavailability Evaluation,” IEEE Trans. Reliability, vol R-29, 1980 Jun, pp 122-125.
PaccmaTpuBaercs 3agada OlEHUBAHUS MOKa3aTeNlell HaJeKHOCTH CUCTEMbI B YCIOBHSX
peAKUX COOBITHH OTKAa30B 3JEMEHTOB, TO €CTh JJIsi BEPOATHOCTH TMOSBICHHS OTKa3a
Menee 0.01. [Jns cokpaiieHusi BpEMEHN UMUTALMOHHOTO MOJEIUPOBAHUS MPEIaracTcs
METOJ «KUHXAIBHON BBIOOPKU», KOTOPBIN MO3BOJSET COKPATUTH YMCIO HEOOXOIMMBIX
TeHeparuil CaydyalHbIX YHCEN Ha JBa TOpsAIKAa IO CPaBHEHHUIO C OOBIYHBIM MoOHTE
Kapo.

M.O. Locks,” Fault Trees, Prime Implicants, and Noncoherence,” IEEE Trans.
Reliability, vol R-29, 1980 Jun, pp 130-135.

ABTOp cumtaer, uyto anroput™m Henley-Kumamoto [64] HaxoxkaeHHs TEPBUYHBIX
UMIUTHKAHT JUII HEKOT€PEHTHON CTPYKTYPHI SIBISIETCS BECbMa TPOMO3JIKUM U CIIOKHBIM.
[Toka3biBaeTCsl anbTEpHATUBHBIM MOAXOJ Ha mpuMepe cxembl u3 [30]. B komMeHTapumn
E.I.Ogunbiyi yka3bIBaeTcsi, YTO MPEAJIOKEHHBIM METO/I HE BCerna KoppekTeH. B orsere
Ha 9Ty crateio Henley-Kumamoto mnpuBomsT npumep OOJBIIOW CTPYKTYPHI, TIe
MPEUIOKEHHBIN TTOIX0]] HMEET OTPAHIYCHUSI.

R.K.Tiwari, M.Verma,” An Algebraic Technique for Reliability Evaluation,” IEEE
Trans. Reliability, vol R-29, 1980 Oct, pp 311-313.

OnuceiBaeTcs JBYX LIaroBasi MpoleAypa OIpeneieHHs] BBIPAKEHUS ISl OLEHKH
HA/IKHOCTH CIIOXHOM cucreMbl. Ha mepBoM ¢opmupyercs MHOXKECTBO IyTel
ycnemHoro GyHKIMOHUPOBaHUS B BUAE UX 00benuHeHus. Ha BTopom mare nosnydaercs
DKBHUBAJICHTHOE BBIPAKCHHE B BUJE CYMMBI NPOU3BEICHUIH, B KOTOPOM BCE TEPMBI
ABJISIFOTCS B3aUMHO HEIEepeceKaromuMucs (OpTOroHaIbHbIMU). B cTatbe onucana HoBas
METOJMKA BBIIIOJIHEHUS 2-TO I1ara, COCTosALIas U3 npouenypsl oproronanusanuu JJHO u
IpoLEAYpbl MOMYyYEeHUSI UHBEPCHOTO BBIPAXKEHHS ISl JIOTUYECKOTO MPOU3BENCHUS Kak
cnencTBuss TeopeMbl Ae Moprana. IlepBas mpomenypa wu3BecTHa Kak (opmyra
[Topenkoro. VYka3bIBaeTcsi, 4TO 3THU MPOLEAYPHI JIETKO PEATU3YIOTCS MPOrpaMMHO U
SIBJISTFOTCSI TIPOIIE BCEX M3BECTHBIX MPOTPAMMHBIX PeaTu3alni.

J.M.Kontoleon,” An Algorithm for Evaluating Overall Reliability of Special Tree-
Networks,” IEEE Trans. Reliability, vol R-29, 1980 Oct, p 314.

[IpencrapnsieTcs ajiropuT™M OILICHUBAHUSA HAACKHOCTH CETE€H, HMEIOIME B CBOECH
CTPYKTYpE IUKIIbI U TIOTYIIUKIIBI.

W.G.Schneeweiss, K.D.Heidtmann,” Synthesis and Number of all Series-Parallel
Structures with n Components,” IEEE Trans. Reliability, vol R-29, 1980 Oct, pp 315-
319.

PaccmatpuBaeTrcs 3aada CHMHTE3a  IMOCIIENOBATEIbHO-MIAPAIICIBHBIX  CTPYKTYD,
CPaBHHUBAIOTCS TpadUUECKUE CIIOCOOBI MX MPECTaBICHUS - OJIOK IUarpamMMbl, 1€PEBbs
HEUCIIPAaBHOCTEN U KOPHEBBIE JIEPEBbSI.

M.O. Locks,” Recursive Disjoint Products, Inclusion-Exclusion, and Min-Cut
Approximations,” IEEE Trans. Reliability, vol R-29, December 1980 , pp 368-371.
CpaBHuBaTCI TpuU crnoco0a OIEHUBAHUS HAJCKHOCTH KOTEPEHTHBIX CHCTEM:
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96

PEKYpCUBHBII METOJl IOJIY4E€HHs OpTOrOHaJbHBIX IpousBeneHuit (DP), wmeron
«BKJIIOUEHUA-BBIKIIIOUeHHS» (IE) 1 mpuOImkeHHBII METOI MUHUMAJIBLHBIX ceueHH. J[Ba
TouHblx Merona (DP, IE) cpaBHMBAaIOTCS IO YHUCIY TEPMOB B BEPOSTHOCTHOM
BeIpakeHnn. Otmeuaercs, 4ro meton DP, omucannbeiii Abraham [71], mo3BomsieT
nojy4arb Oojiee KOMIIAKTHBIE BEPOSITHOCTHBIE BBhIpaXkeHHs, yeM Mmeton IE, nHazBaHHBIN
J.Riordan (1958) Tteopemoii Ilyankape. OmnucbiBaeTcsi BO3MOXKHOCTb MPUMEHEHHUS
NPUOIMKEHHBIX METOJIOB VISl BBICOKOHAICKHBIX CHCTEM.
T.L.Chu, G.Apostolakis,” Methods for Probabilistic Analysis of Noncoherent Fault
Trees,” IEEE Trans. Reliability, vol R-29, December 1980 , pp 354-360.
B cratee wuccnenyercs NPUMEHUMOCTb HECKOJBKHX XOPOIIO H3BECTHBIX METOJOB
aHaJan3a KOTEPEHTHBIX JEPEBLEB HEHUCIPABHOCTEH I aHaiau3a HekorepeHTHeIx JIH.
Ecniu Tounas ¢opmyna «BKIIOYEHHUS-BBIKIIOUEHUS» HE MOMKET MPUMEHSATHCS JUIS
OOJBIIMX CHCTEM H3-3a MPOOJIEM pa3MEPHOCTH, MCTOIb3YIOTCS MHUHHMAKCHBIE OLEHKH
WM OIICHKU MUHHMAaJIbHBIX CEUEHUH.
T.Inagaki, E.J.Henley,” Probabilistic Evaluation of Prime Imlicants and Top-Events for
Non-Coherent Systems,”/EEE Trans. Reliability, vol R-29, December 1980, pp 361-367.
CraThss pa3BHBAET CTPOTHE METOABI MOJYUYEHHUS BEPOSITHOCTH (YHKIIMOHUPOBAHHUS
(HeroToBHOCTH), 0€3yCIOBHON MHTEHCUBHOCTH MEPBUYHBIX MMIUIMKAHT W BEPIIMHHBIX
coObiTuil. IlokazaHo Ha mpuMepe TEXHUYECKOHM CHUCTEMBbI, YTO Ui HEKOTePEHTHBIX
CHUCTEM JOJKHA OBITH CTpOTa OIpeAesieHa CTPaTeTusi pEMOHTA M OOCITYKUBaHUSI, YTOOBI
PEMOHT HEKOTOpPOTO »3JIeMEHTa He MpHUBEN K OTKazy cucreMmbl. WHorma mnoaxon,
OCHOBaHHBIM Ha MUHUMH3AIUU JIOTUYECKUX BBIPAKEHUH, MPUBOAUT K MOTEPE BAKHOU
uH(pOpMAIIMK 32 CUET YyAaJIEHUS HEKOTOPHIX MEPBUYHBIX UMIUIMKAHT. YKa3bIBAETCs Ha
orpannyeHuss Teopembl | Bennetts [30] o0 oproroHampHBIX TepMmMax 0e3 ydeTa
HECOMECTHOCTH aHATH3UPYEMBIX COOBITUH.

1981
W.A.Thompson,” On the Foundations of Reliability,” Technometrics, vol 23, NO.1,
February 1981, pp 10-13.
3aciy’kMBaeT BHHUMAaHHE TaKOE 3aMeyaHHUe: JaKe €CJIU YUTATelb OCBOWI TEOPUIO
aHaJIM3a HAJEeKHOCTH, BaXHO 3HATh, YTO JIENaTh, IOCJIE TOrO KaK aHAIU3 HaJeKHOCTH
BBITIOJIHEH.
R,B.Worrell, D.W.Stack, B.L Hulme,” Prime Implicants of Noncoherent Fault Trees,”
IEEE Trans. Reliability, vol R- 30, NO.2 June 1981, pp 98-100.
AHanmu3upyeTcss JIHUCKycCcHs, BbI3BaHHas cTaTheli Kumamoto&Henley [64], u, B
yactHocTH, padoroit M.O.Locks [85]. Ymomunaercs mporpamma SETS ans ananmza
nepeBbeB HeucrpaBHocTeil. [lokazan knacc HekorepeHTHbIX JIH, K KOTOpBIM MOMKET
OBITH IPUMEHEHA CTaHIapPTHAS MPOoLIeypa aHamu3a KorepeHTHbIx JIH.
H.Kumamoto, E.J. Henley, K.Inoue,” Signal-Flow-Based Graphs for Failure-Mode
Analysis of Systems with Control Loops,” IEEE Trans. Reliability, vol R- 30, NO.2
June 1981, pp 110-115.
VYka3bIBaeTcs, 4YTO MPOBOAUTH aHAJIU3 OTKA30B JUIsl CUCTEM C KOHTYpaMU YIpPaBJICHUS C
nomouisto JIH Becbma TpyaHo. [Ipeasiaraercss HOBbIM MOAXO K PEHICHUIO TaKUX 3ajad.
IIpumensercs mnpaBuno Mason i a”aiM3a pe3ynbTaToB  ACHCTBUA  KOHTYypa
ynpaieHus. BepmmHHoe coObITHE ONpeAeseTcss HepaBeHCTBOM /ISl IEPEMEHHBIX y3i1a
CUTHAJILHOTO MOTOYHOTO Tpada.
K.K.Lee,” A Compilation Technique for Exact System Reliability,” IEEE Trans.
Reliability, vol R- 30, NO.3 August 1981, pp 110-115.
A.Satyanarayana, J.N.Hagstrom,” A New Algorithm for the Reliability Analysis of
Multi-Terminal Networks,” IEEE Trans. Reliability, vol R- 30, NO.4 October 1981, pp
325-333.
[IpuBonuTCS HOBasi TomoioruYeckas GopmMyia JUisi MHOTOIIOTIOCHONW HAJEKHOCTH CETH
(MCTOYHUK — HECKOJIBKO BepIH). PaccmaTpuBaeTcs 00001eHHass HAIC)KHOCTh CETH KakK
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98

99

100

101

102

103

104

105

BEPOSTHOCTH TOTO, UTO JIF00Ast BEPIIMHA CETH CBS3aHA C 000 Ipyroil BepInHOM.
W.G.Schneewies,” Computing failure frequency, MTBF & MTTR via mixed product of
availabilities and unavailabilities,” IEEE Trans. Reliability, vol R- 30, NO.4 October
1981, pp 362-363.
[IpuBoaUTCS MPOCTOE MPABWIIO MOJYICHHUS YaCTOTHI OTKA30B U3 MOJIHMHOMA, COCTOSIIIETO
U3 TEPMOB F'OTOBHOCTHU WJIK HETOTOBHOCTH.
C.L.Hwang,F.A.Tillman, M.H.Lee,” System-Reliability Evaluation Techniques for
Complex/Large Systems - A Review,” IEEE Trans. Reliability, vol R- 30, NO.5
December 1981, pp 416-423.
Cratbsa mpencTaBiseT 0030p JHUTEpPaTypbl, OTHOCALICHCS K METOJIMKAM OLICHUBAHMUS
HAJIC)KHOCTH MAaJIbIX U OOJBINUX CIIOXKHBIX cucTeM. [IpoBeaena kinaccudukays METO0B
OTHOCHUTEIIbHO MOJIeNIel CUCTeM, JaHbl PEKOMEHJAIUU K MPUMEHEHHUIO TeX WM HHBIX
MeToq1oB. CIHMCOK JIUTEpaTyphl BKIIOYaeT 97 ucTOUYHUKOB. PaboTa BEHIMOTHEHA MpH
nogaepxxke BMC CIIIA.
Ding-Hua Shi,” General Formulas for Calculating the Steady-State Frequency of System
Failure,” IEEE Trans. Reliability, vol R- 30, NO.5 December 1981, pp 444-447.
[Tomydenbr nBe HOBbIE (GOPMYNBI ISl OLEHKH YacTOThl OTKa30B CHUCTEMBI JUIS
crarmoHapHoro pexuma. [lonxoa ocHoBan Ha ObicTpoM anroputme AGM [28].

1982
A.Satyanarayana,” A Unified Formula for Analysis of Some Network Reliability
Problem,” IEEE Trans. Reliability, vol R-31, NO.1 April 1982, pp 23-32.
B crarbe ommcana Tomonoruueckas (opmyna JUisi HampaBIEHHOTO BEPOSITHOCTHOTO
rpada- pemeHus 6 3amad mo HamexkHocTH cetu. Dopmyna BKIOYaeT B cebd
«HECOKpalllaeMble TEPMbl» U MpHUMEHseTca Uil TpadoB C HANpaBICHHBIMU U
HEHANpPaBIeHHBIMHA KaHAJIaMH CBSI3U.
M.O.Locks,” Recursive Disjoint Products: A Review of Three Algorithms,” IEEE Trans.
Reliability, vol R-31, NO.1 April 1982, pp 33-35.
B crathe omumcana teopermdeckas 0aza Bcex Tpex anroputmoB [22,28,71]. Jloka3aHa
TeopeMa JJsi MPOIEAYphl BHEIIHETO IUKIA — OPTOTOHAIU3ALWU JIOTHUYECKOH CYMMBI
MUHUMAaNbHBIX MyTed. [lporenypa BHyTpeHHEro IHKiIa CBA3aHa C MHBEPTUPOBAHHEM
TEPMOB JIOTHUECKOW CyMMBbl. Abraham [71] KOMOMHHpYET ™OCIEIOBATEIBHOCTH
peanu3zalii  TPOLEAYp BHEUIHETr0 W BHYTPEHHEro HUKIOB.  OOCyXnaroTcs
MPEUMYIIECTBA ITUX aJITOPUTMOB OTHOCHTEIHFHO METO/1a «BKITFOUCHHUSI-BBIKITIOUCHUS».
S.H.Ahmad,” A Simple Technique for Computing Network Reliability,” IEEE Trans.
Reliability, vol R-31, NO.1 April 1982, pp 41-44.
Pazpaboranbl Tpu METOAUYECKHE KOHCTPYKIMH JJisi MOJIyYE€HUS BEPOSITHOCTHOTO
BBIDQXKCHHUS HAJIEKHOCTH CETH, KOTOpOE TModydaercs 3a cueT (GOPMUPOBAHUS
HECOBMECTHBIX Ayr rpada. HaneXHOCTh ceTH MpH 3TOM MOXKET ObITh paccuMTaHa Kak
CyMMa HaJIe)KHOCTH AyT. MeToJ He TpeOyeT alnpuopHOTo 3HAHUS MUHUMAIBHBIX ITyTeH U
CEYECHUH.
A.Laviron, A.Carnino, B.Koen,” Comment on “A Compilation Technique for Exact
System Reliability”,” IEEE Trans. Reliability, vol R-31, NO.1 April 1982, p 51.
B kommenTtapuu k pabore K.Lee [95] ykazaHbl orpaHU4eHUs] TPUMEHEHUS MTOJIbCKOM
0o0paTHOM HOTAlMU K AEPEBbSIM HEUCIPABHOCTEH C MOBTOPSIOLIUMUCS COOBITUSMHU.
R.G.Bennetts,” Analysis of Reliability Block Diagrams by Boolean Techniques,” IEEE
Trans. Reliability, vol R-31, NO.2 June 1982, pp 159-165.
Eme ogna yuebnas crates R.G.Bennetts, nocsiienHas o0meMy METOy HOJTYYeHHUs
BEPOSATHOCTHOTO BBIPAXKEHHS HA OCHOBE aHAJIM3a ITyTeW CTPYKTYpHI, 3a1anHoil B RBD
(6ok-nuarpammoit). O6cyKaar0Tcs BOIMPOCH KOMIIBIOTEPHON peain3aluy MeTo/a.
K.K.Aggarwal, Y.C.Chopra, J.S.BajwaCapacity Consideration in Reliability Analysis of
Communication Systems,” IEEE Trans. Reliability, vol R-31, NO.4 October 1982, pp
177-181.
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114

115

OnucaH arOpUTM OILICHWBAHUS HAJIC)KHOCTHU CETH, 3aIaHHON BEPOSTHOCTHBIM TpadoMm, ¢
Y4E€TOM MPOIMYCKHOM CIIOCOOHOCTH KaHAJIOB CBs3U. B ormmumum ot pabotel Lee [82]
METOJI MOKET OBITh MPUMEHEH W IJII HeOPUEHTUPOBaHHBIX rpados. [IpuBeneH Tekcrt
FORTRAN-niporpamMmmsi.
B.L.Deuermeyer,” A New Approach for Network Reliability Analysis,” IEEE Trans.
Reliability, vol R-31, NO.4 October 1982, pp 350-354.
Crarbs mMpeACTaBIsIeT HOBBIM MOIXOJ JJI aHATU3a HAJE)KHOCTH CETH, OCHOBAHHBIA HA
cereBoit pyHkiuu. Ecnu takas QyHKIUS mogydeHa, TO HET TPYAHOCTEH JIJIs €€ aHaIn3a.
CereBas (hyHKIIMS YUUTHIBACT MIPOMYCKHBIE CTOCOOHOCTH KaHAJIOB.
K.K.Aggarwal, Y.C.Chopra, J.S.Bajwa,” Reliability Evaluation by Network
Decomposition,” IEEE Trans. Reliability, vol R-31, NO.4 October 1982, pp 355-358.
Onucan MeToj| OLIEHHWBAaHUS HAJEKHOCTH OONBIINX KOMMYHUKALMOHHBIX CHCTEM Ha
OCHOBE HEOJHOKPATHOW JEKOMITO3UIIMK BEPOSTHOCTHOrO Tpada Ha JIBE YaCTH C
HCIIOJIb30BaHUEM COOTBETCTBYIOIIEro cedeHus. [IpeacraBieH alroputM JeKOMIO3UIINH
ABC.
K.D.Heidtmann,” Bounds on Reliability of a Noncoherent System Using its Length &
Width,” IEEE Trans. Reliability, vol R-31, NO.5 December 1982, pp 424-427.
PaccmarpuBaetcs kitacc HEKOrepeHTHBIX cucTeM «OT k 10 K n3 N». OreHka rpaHu9HbIX
3HAUEHUH HAJIEKHOCTU OCYIIECTBISETCS C YI€TOM JJIUHBI U IIUPUHBI CUCTEMBI.
K.Hwang, T-P. Chang,” Combinatorial Reliability Analysis of Multiprocessor
Computers,” IEEE Trans. Reliability, vol R-31, NO.5 December 1982, pp 469-473.
ABTOpBI  paccMaTpuUBalOT KOMOWHATOPHBIM  METOJ  OLIEHMBAHUA  HAAECKHOCTH
MYJTBTUIIPOIECCOPHBIX KOMIIBIOTEPOB. MynsTUTIPOIIECCOPHBIC CTPYKTYPHI
XapaKTepU3YIOTCSl MEPEKPECTHBIMH KOMMYTAaTOpaMHU, BPEMEHHON H30BITOYHOCTHIO U
MYJIBTUTIOPTOBOU MAMSITHIO.

1983
A.M.Rushdi,” Symbolic Reliability Analysis with the Aid of Variable-Entered Karnaugh
Maps,” IEEE Trans. Reliability, vol R-32, NO.2 June 1983, pp 134-139.
[IpencraBneH MeTOJ CUMBOJIBHOTO OIICHHBAHHS HAIEKHOCTH YMEPEHHO CII0KHBIX
CHUCTEM Ha OCHOBe 0ailecOBOM JEKOMIIO3MIIMM U TPUBEIEHUS UX K IMOCIEI0BATEIbHO-
napajjieNbHbIM CTpyKTypaMm. IlpoBeneH OOMIMPHBINM KaueCTBEHHBIH CPaBHUTEIBHBINA
aHAJIN3 Pa3IMYHBIX METOJIOB OLIEHWBAHUS HAJECKHOCTH CIOXKHBIX CTPYKTYP.
H.Tanaka, L.T.Fan, F.S.Lai, K. Toguchi” Fault-Tree Analysis by Fuzzy Probability,”
IEEE Trans. Reliability, vol R-32, NO.5 December 1983, pp 453-457.
P.P.Gupta, S.C.Agarwal,” A Boolean Algebra Method for Reliability Calculations,”
Microelectronics and Reliability, vol 23, No. 5, 1983, pp 863-865.
PaccmarpuBaercss cucrtema u3 3 mnoacucteM u 6 komMmyTtaTopoB. CHMBOJIBHOE
BBIPOKEHHE JJIs OIEHKH HAJCKHOCTH TOJYYeHO MeTojoM byneroit anre6psl. [lepBoe
oOHapyxxeHne MoHorpadpun W.A.PsOununa [«Reliability of Engineering Systems.
Principles and Analysis”, M.: Mir, 1976] 6e3 ccbuiku Ha Hee.
F.Lombardi,” Parallel/Series dependency and equivalence in generalized Markov’s
chains,” Microelectronics and Reliability, vol 23, No. 3, 1983, pp 501-507.
[TepBoe oOHapyxkeHue cchUTKU Ha MOHOTpaduio 1. A.PssOuHrnHA Ha aHTJIHIICKOM SI3BIKE.
F.Lombardi, S.Ratheal,” Analysis of series deviance in a parallel state transition Diagram
and application to fault tolerant computing,” Microelectronics and Reliability, vol 23,
No. 5, 1983, pp 963-980.
A.M.Rushdi,” How to Hand-Check a Symbolic Reliability Expression,” IEEE Trans.
Reliability, vol R-32, NO.5 December 1983, pp 402-408.
CHUMBOJILHOE BBIPQKCHHE NJISl OIEHKU HAJIEKHOCTH CHUCTEMBI MOXKET OBITH TOTYyYEHO
PYYHBIM CIIOCOOOM WJIM MPOTPaMMHOM. Pa3zmuuHble METObI MO3BOJISIIOT MOJYyYUTh HE
UJCHTUYHBIC 1O ()OpME, HO SKBHBAJIICHTHBIC MO PE3Y/IhbTaTaM BBIYHUCICHUH BBIPAKCHUS.
Onucanbl TpU aNropuT™Ma MPOBEPKH KOPPEKTHOCTU BEPOSTHOCTHBIX BBIPAKEHHUM IS

14



116

117

118

119

120

121

KOTEPEHTHBIX M HEKOTEPEHTHBIX CHUCTEM. ABTOp — CTUITSHWH, pa0oTamuil B
CaynoBckoii ApaBuu.

1984
R.E.Barlow ,” Mathematical Theory of Reliability: A Historical Perspective,” IEEE
Trans. Reliability, vol R-33, NO.1, April 1984, pp 16-20.
OnuceIBalOTCSl  MCTOPUYECKHE MOMEHTBI 3apOKICHHUS MaTeMaTU4YeCKOMl TeopHH
HagexxHoctu B CLIA, nHUIIMUPOBAaHHBIE 3aIIPOCaMH BEIOMCTB MUHUCTEPCTBA 0OOPOHEI.
dopMHUpOBaHHE MATEMAaTHUYECKOM TEOpPHHM HAJIEXKHOCTH K KOHIy 60-x TO1I0B
3aBepmmiiock kak B CIIA, tak u B CCCP (Bbixomom kHuru ['Henenko, bensiea,
ConoBreBa). 70-¢ roapl XapaKTepU3ylOTCs OypHBIM POCTOM NPHUMEHEHUS TEXHOJIOTHH
JepeBbeB HeucrnpaBHOCTeH. 80-€ roAbl MOJYyYUSIM Ha3BaHHUE IPbl CETEBOW HAJECKHOCTH,
Oyraroapsi BO3pOCIICH Ba)XHOCTH KOMITBIOTEPHBIX CETEH M MX HAASKHOCTU. B crimcke
CCBUIOK yKa3aHO 80 MCTOYHHUKOB.
W.G.Schneewies,” Disjoint Boolean Products via Shannon’s Expansion,” IEEE Trans.
Reliability, vol R-33, NO.4, October 1984, pp 329-332.
YTBepKaaeTcs, 9TO NPUMEHEHUE TEOPEMBI pa3ioKeHus Jorndeckor Gpynkiuu [1lenHoHa
(JIarpan:xa) MOKET CTaTh SIAPOM MOIIHOIO U YPE3BBIYAMHO IPOCTOrO METO/1a OJyUEHUs
KOPOTKOTO BbIpaxkeHusi optoroHaipHoi JIH®. Ha TpuBmambHOM mnpumepe MOKa3zaH
nepexon oT TeopeMsl llleHHOHa K anroputMmy oproroHanu3auuu [lopenkoro (BHEMIHMM
mukn o M.O.Locks). Ha mpocrom mpuMepe moka3aHO COBIIQJICHHE C alTOPUTMOM
Abraham [71]. lns Oomnee ciloXHOro mpuMepa ¢ mnomouibio Teopemsl lllenHoHa
nosydeHa Oonee kopotkas popma OJJHD® mo cpaBHeHuio ¢ amroputMoM Abraham. C
TOYKM 3pEHUsI KOMIIBIOTEPHOW pealiu3alluu HCIoJib30BaHuEe pasioxeHus llleHHoHa
MO3BOJIIET IPUMEHATD NapasuieIbHbIe BEIUUCICHHUS.
A.Bojadjiev,” FTANS — A Computer Program for Probabilistic Analysis of Non-
Coherent Structures,” IEEE Trans. Reliability, vol R-33, NO.5, December 1984, pp 397-
398.
OnuceiBaercs koa mnporpammbl FTANS — aHanu3 HEKOTEPEHTHBIX CTPYKTYp C
ucnosb3oBanreM /IH. [lonydyeHue nepBUYHBIX MMILUIMKAHT OCYILIECTBIEHO C ITOMOUIBIO
noanporpaMmbel KADON (anroputm Bennetts [30]), oOpaboTka jgorndeckoi pyHKITUN —
SEARAY (6ubmmoteka noanporpamm ICO1AS, ICO1BS), BerunciaeHne BeposSTHOCTHOTO
nonuHoMa — SYSREL (anroputm Bennetts). TecTupoBaHue BBIIIOTHEHO Ha MPUMEpPE
Kumamoto&Henley [64]. ABTop oOy4ancs B MOCKOBCKOM SHEPreTHYECKOM HHCTUTYTE,
pabortaer B bonrapuu B THCTUTYTE aTOMHBIX HCCIICIOBAHUN W aTOMHOM SHEPTHH.
A.M.Rushdi,” On Reliability Evaluation be Network Decomposition,” IEEE Trans.
Reliability, vol R-33, NO.5 December 1984, pp 379-384.
[IpencraBnsercs mpocToi METON NOEKOMIIO3UIMM (pa3/elieHHs) CHUCTeMBbl Ha OoJee
MPOCThIE TOJICUCTEMBbI B 3aJayax CHMBOJIBHOTO OIEHUBaHUS HaJeXHOCTU. Mertoa
ucnonb3yer noaxonasl deMercado u ap.[39] 1 Aggarwal u ap. [107]. [omydyen
MOAUGUIIMPOBAHHBIN alropuT™ AekoMmo3uiu R-ABC.
B.M.E.Moret, M.G.Thomason,” Boolean Difference Techniques for Time-Sequence and
Common-Cause of Falt-Trees,” IEEE Trans. Reliability, vol R-33, NO.5 December
1984, pp 399-405.
PaccmaTtpuBaroTcst METOAMKHN aHaIn3a bylieBbIX pa3HOCTEN, 3aBUCSAIIMX OT BPEMEHHU, ISl
KOTE€PEHTHBIX CHUCTEM, COCTOSIIUX M3 CTATUCTUYECKU HE3aBUCHUMBIX 3JIEMEHTOB. s
OMMCAHUS CUCTEM, MOBEIEHUE KOTOPBIX 3aBUCUT OT BPEMEHH, HCIOJB3YEeTCS] TEPMHH
nosTtanHas 3anava (wim B TepmuHax ¢upmbl RELEX — Qa3oBbie 070K auarpamel).
Yactabie byneBsl pa3HOCTH paccMaTpPUBAIOTCS ISl CITydasi OTKA30B MO OOIIeH pUYHHE.
Konnenmust byneBbix pa3HOCTEW, 3aBUCSAIIMX OT BPEMEHM, UCIHOJB3YETCs IS
pa3paboTKi METOJOB aHaju3a IOCJIEeI0BaTE/IbHBIX, @ HE TOJbKO KOMOWHATOPHBIX,
CTPYKTYPHBIX (DYHKLIHH.
A.Zabludovski,” A Recursive Method for Network Reliability Measures Evaluation,”
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122

123

124

125

126

127

128

Microelectronics and Reliability, vol 24, No. 3, 1984, pp 445-451.
B crathbe naH HOBBIM PEKYPCHUBHBIM aJITOPUTM OLIEHKH HAJAECKHOCTH, OCHOBHAsA HJES
KOTOPOr0 OCHOBAaHA Ha IMOJYYEHUU arperupOBaHHBIX CETEH, COCTOSIIMUX U3 OTACIbHBIX
noacucTeM M y37moB. Ecnu  HaliieHbl moKa3aTeld HAAEKHOCTH JUISl TOJCHCTEM,
HAJeKHOCTh CHUCTEMbI OMNpEAENsAeTCS MPOCTHIM CYMMHPOBAHHEM BEPOSTHOCTHBIX
nokasarenei nojacucreM. B kauecTBe mpumepa paccMaTpUBaeTCsl MOCTUKOBAsS CXeMa.
A.Agrawal, R.E.Barlow,” A Survey of Network Reliability and Domination Theory,”
Operations Research, vol 32, No. 3, May-June 1984, pp 478-492.
O030p nmaeT cChUIKM Ha 26 MCTOYHHMKOB, OTPAKAIOMIMX TEKYIIEe COCTOSHUE PELICHHUs
3a7la4 OICHMBAHWS HAACKHOCTH ceTe. JlamHas 3amadya oTHeceHa K INP-CII0XKHBIM
3ajauaM. Bce meTonbl moapas3aeneHbl Ha TPU OCHOBHBIE KJIacca: METOJ «BKJIIOUYEHUS-
BoikitoueHusi» (IE), Meron cymMmbl HecoBMecTHbIX TmpousBeneHuilt (DP), wmeron
JICKOMITO3UIMK WK pakTopuzanuu. Pabota A.Satyanarayana, A.Prabhakar [61] Ha3Bana
«TEOPEeTUYECKOM MPOPBHIBOM» B 3aJauyax CETEBOM HAJEKHOCTH, XOTSI BEPOSITHOCTHBIN
aHaJIM3 CETEH, IIPEICTABIICHHBIN B U3BECTHOM JIUTEPATYPE, HA3BaH BECbMa YIPOLICHHBIM
U HepeaTUCTUYHBIM C TOUKU 3pEHUS MPAKTUKH.

1986
P.P.Gupta, A.Kumar,” Evaluation of MTTF and Reliability of a Power Plant by BF
Technique,” Microelectronics and Reliability, vol 26, No. 3, 1986, pp 423-428.
PesepBupoBanHas cuctema, cocrosias u3 rereparopa (Gl), morpedurens (G2), 4-x
KOMMYTaTOPOB U KaOels-MepeMbIUKH, aHATU3UPYETCs C MOMOINbI0 anmapaTta byneBoii
anredpsl. Ha mepBoM 3Tame coctapisieTcsi MaTpulia yCIEeUIHbIX MMyTel, OCyIeCcTBIIeTCs
UX OPTOrOHAJIM3AIUs, PACKPHITUE MHBEPCUM W MOJYyYEHHUE BEPOSITHOCTHOIO MOJIMHOMA.
Cpennsis HapabOTKa 1O OTKa3a pacCUMTHIBAeTCA [UIsl clydas AKCIOHEHIIHAJIbHOTO
pacnpeneneHus BpeMeH! 0€30TKa3HON padOThI 2JIEMEHTOB CUCTEMBI.
P.P.Gupta, R.K.Gupta,” Evaluation of Reliability and MTTF of a Complex System by
Boolean Function Technique,” Microelectronics and Reliability, vol 26, No. 4, 1986, pp
627-631.
Cucrema cOCTOUT U3 TeHepaTopa , moTpedurens , 4-x kabesnel U 3-Xx KOMMYTaTOPOB.
Metoanka OIleHKN MoKa3aTeJIed Hage)KHOCTH aHajlornyHa [123].
P.P.Gupta, R.K.Gupta,” Operational Behaviour of a Power Plant consisting of three
Generators by B.F. Technique,” Microelectronics and Reliability, vol 26, No. 4, 1986,
pp 633-640.
Cucrtema cocTouT U3 3-X TEHEPATOPOB, 3-X TpaHCHOPMATOPOB, PACTIPEACTUTEIIHHOTO
muTa U 4-x kabeneil-nepempraex. J{eCcTBUS MO aHATN3Y HAJE)KHOCTH CXEMBI
a”HaJoTuuHEI [123,124].
P.P.Gupta, R.K.Sharma,” Reliability and MTTF of Power Plant consisting of three
Generators System by Boolean Function Technique,” Microelectronics and Reliability,
vol 26, No. 4, 1986, pp 641-645.
Cucrema cocTOUT U3 3-X T€HEPATOPOB, ABYX paclpeaeauTeNbHbIX IIIUTOB, OJJHOTO
CHJIOBOTO IuTa U 6 kabeneil. JlelicTBUS MO aHaIM3y Ha/Ie)KHOCTH CXEMBI aHAJIOTUYHBI
[123,124,125].
P.P.Gupta, A.Kumar,” Reliability Evaluation of a Power Plant Consisting with the Aid
by BF Expansion Algorithm Technique,” Microelectronics and Reliability, vol 26, No.
6, 1986, pp 1055-1059.
CucreMa COCTOUT U3 2-X TEHEPATOPOB, 3-X pacHpeaeTUTEIbHBIX IIUTOB, OHOTO
CHJIOBOTO IuTa U 5 Kabeneil. JlelicTBUS MO aHaIM3y Ha/Ie)KHOCTHU CXEMBI aHAJIOTUYHBI
[123,124,125,126].
P.P.Gupta, R.K.Gupta, R.K.Sharma,” Reliability and MTTF Analysis of a Power Plant
Consisting of four Generators by Boolean Function Technique,” Microelectronics and
Reliability, vol 26, No. 6, 1986, pp 1061-1065.
Cucrtema coCcTOUT U3 4-X TEHEPATOPOB, 3-X pacHpeleTUTENbHBIX IUTOB U 4-X KabOemnen.
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137

JelicTBUs O aHATU3Y HAJAEKHOCTU CXeMbl aHasioruunsl [123,124,125,126,127].
B mectu cratbax P.P.Gupta u K°® aktuBHO ncnonssyercs monorpadus M. A.PsOunvna na
AHTJIMHACKOM SI3BIKE.
R.E.Bryant,” Graph-Based Algorithm for Boolean Function Manipulation,” IEEE Trans.
Computers, vol C-35, NO.8 August 1986, pp 677-691.
Pa6ora Bemonnena B pamkax HHUP MO CIIA wu mnocesmieHa HOBOH CTPYKType
npezcrasieHus byneBbix QyHKUuME U anropurMaMm ux obpabortku. Hauano pazpabotok
nuarpamm OuHapHbix pemieHuid (BDD) otHocutes k pabotam C.Y.Lee (1958) u Akers
(1978) [66]. Anmapat ByneBoii anreOpbl Ha3BaH KpaeyroJbHbIM KAMHEM KOMITbIOTEPHOM
HAayKH MU pa3pabOTKU IUCKPETHBIX YCTPOMCTB. YTBEPKIAETCs, YTO CYIIECTBYIOIIHE
cniocoObl mpexactaBieHuss byneBoil ¢yHkimM (TabMUIBI UCTUHHOCTH, KapThl Kapho,
kaHoHnueckas JIH®D) He SABISIIOTCS CTPOro KAaHOHUYECKUM (POpMaMHM, TaK KakK MOJIy4aroT
JOTUYECKYI0 (YHKIUIO B Pa3IUYHBIX MPEACTABICHHUIX, YTO BEChbMa 3aTPYAHSICT HUX
TecTupoBaHue. [IpeacrapiseMble OpUEHTUPOBAHHBIE ALIUKINYECKUE Tpadbl HATOMUHAIOT
BDD, HO BBOAATCA JAONOJHUTEIbHBIE OTPAHUYEHUS HaA TMOPAJOK JIOTUYECKUX
MepeMEHHBIX B BepinHax. J[aHbl (hparMeHTHI KOMIBIOTEPHBIX TIporieayp Ha PASCAL.
N.J.Nilsson,” Probabilistic Logic,” Artificial Intelligence 28, pp 71-87.
[TepBoe cTporo MmareMaTuyecKoe U3JI0KEHHE CYyTH BEPOSITHOCTHOM JIOTHKH.

1987
S.Hariri, C.S.Ragnavendra,” SYREL: A Symbolic Reliability Algorithm Based on Path
and Cutset Methods,” IEEE Trans. Computers, vol C-36, NO.10 October 1987, pp
1224-1232.
[IpencraBnen anropuTm, pa3BUBAIOIINI HeH puMeHeHus byneBoit AnreOpsl B 3aauax
OIICHKHU HAJIe)KHOCTH KOMITbIOTEpHBIX ceTel [15,22,28,38,71]. OTauuuTenbHON YepToil
ITOPUTMA SBJISIETCS IPUMEHEHHSI allapaTa YCIOBHBIX BEPOATHOCTEH Ha KaXI0H
UTEpaLUU AJI 3HAYUTEIbHOTO COKpAIIEHNs BPEMEHH MOTYYEHHSI OPTOrOHAIBHBIX
JIOTUYECKUX BBIPAKCHUM.

1990
J.M.Wilson,” An Improved Minimizing Algorithm for Sum of Disjoint Products,” IEEE
Trans. Reliability, vol R-39, NO.1 April 1990, pp 42-45.
He3nauutenbHoe ynydmenue anroputma Abraham-Locks [71,101] 3a cuet
JEKCUKOTrpauyecKoro ynopsgouuBaHus JOTHUECKUX IEPEMEHHBIX, P KOTOPOM PSJIOM
pacmonararTcs TepMbl, COJEPIKAIINe HAUOOIBIIIEe YHCIO OOIIUX MTEPEMEHHBIX.
J.Liu, Z.Pan,” A new Method to Calculate the Failure Frequency of Noncoherent
Systems,” IEEE Trans. Reliability, vol R-39, NO.3 August 1990, pp 287-289.

1991
S.Soh, S.Rai,” CAREL: Computer Aided Reliability Evaluator for Distributed
Networks,” IEEE Trans. On Parallel and Distributed Systems, vol. 2, NO.2 April 1991,
pp 199-212.
[IpencraBieHa KOMIBIOTEpHAS pealn3aus METOJa OLEHKU HaJeKHOCTH OOJBIINX
pacrpeneneHHbIX BBIYUCIUTENbHBIX cucTeM (1o 730 myteit u 7300 ceuenuii u Oonee).
AJNTOpPUTM UCHOJIB3YET KOHIIENNIO byneBoii anre6pbl 1 UMeeT MOIYIbHYIO CTPYKTYPY.
Kax u B nporpamme SYREL [131], AM3BbIOHKTUBHBIM JIOTHYECKUM BBIPAKEHUEM
CUYMTAETCS BBIpAKEHUE, KOTOPOEe OJHH K ofHOMY (1:1) mpeobpaszyercs B BEpOATHOCTHOE
BhIpaxxeHue. [IpuBoIUTCS BechMa MopoOHOE ONKcaHrne KOMIBIOTEPHON peann3aiun
aNropuTMOB OyIlieBOH anreOpsl, Ja€TCsA CpaBHEHHE C APYTUMU METOIUKAMU.
M.Veeraraghavan, K.S.Trivedi,” An Improved Algorithm for Symbolic Reliability
Analysis,” IEEE Trans. Reliability, vol R-40, NO.3 August 1991, pp 347-358.
S.Soh, S.Rai,” A Computer Approach for Reliability Evaluation of Telecommunication
Networks with Heterogeneous Link-Capacities ,” IEEE Trans. Reliability, vol R-40,
NO.4 October 1991, pp 441-451.
D.Li, Y.Y.Haimes,” A Decomposition Method for Optimization of Large-System
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Reliabilities ,” IEEE Trans. Reliability, vol R-41, NO.2 June 1992, pp 183-188.

138  M.Vujosevic, M.Suéur, A.Senborn,” Reliability Analyses for a Tree-Structured
Hierarchic Control System ,” IEEE Trans. Reliability, vol R-41, NO.2 June 1992, pp
190-191.

139 C.Kim, H.K.Lee,” A Monte Carlo Simulation Algorithm for Finding MTBF,” IEEE
Trans. Reliability, vol R-41, NO.2 June 1992, pp 192-195.

140  W.G.Schneewies,” Usefulness of MTTF of s-Independent Case in Other Case,” IEEE
Trans. Reliability, vol R-41, NO.2 June 1992, pp 196-197.

141 M. Hikita,Y.Nakagawa, K.Nakashima,H.Narihisa,” Reliability Optimization of Systems
by a Surrogate-Constraints Algorithm,” IEEE Trans. Reliability, vol R-41, NO.3
September 1992, pp 473-480.

142 R.E.Bryant,” Symbolic Boolean Manipulation with Ordered Binary-Decision Diagrams,”
ACM Computing Surveys, vol 24, NO.3 September 1992, pp 1-26.

143  W.G.Schneewies,” Reliability Theory for Large Linear Systems with Helping
Neighbors,” IEEE Trans. Reliability, vol R-41, NO.3 September 1992, pp 343-351.

144  S.Rai, M.Veeraraghavan, K.Trivedi,” A Survey of Efficient Reliability Computation
Using Disjoint Products Approach,” Networks, Vol.25, 1995, pp 147-165.

145 K. Kyandoghere,” A simple and new algorithm for Capacity related reliability analysis of
ATM transport networks,” IEEE, 1998, pp 1-6.

2001-2003

146 B. Anrig, F. Beichelt,” Disjoint Sum Forms in Reliability Theory,” ORiON, Vol. 16, No.
1, pp. 75-86, 2001.

147  T.Jin, D.W.Coit,” Approximating network reliability estimates using linear and
quadratic unreliability of minimal cuts,” Reliability Engineering and System Safety, 82
(2003), pp 41-48.

147 A.O. Balan, “An Enhanced Approach to Network Reliability Using Boolean Algebra,”
An Honors Thesis presented to the Departments of Computer Science and Mathematics
of Lafayette College on May 16, 2003.
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3akjao4YeHue

Haunnas ¢ 1985 rona, mocTymiieHuss WHOCTpaHHOW NEPUOAMYECKON JIUTEpaTypbl B
ouommorekn CCCP crajim 3HAYUTENTBHO COKpAIAThCs, HEKOTOpPhIE W3JaHUs TepecTaln
MOCTYMNaTh WIKM MOCTYHAIU ¢ OONbIIMMHU MponyckaMu. [TosToMy 1enbHONW M MONMHON KapTHUHBI
Pa3BUTHS TEOPETUYECKUX M MPAKTUYECKUX CTOPOH JIOTMKO-BEPOSATHOCTHOIO aHAJIN3a COCTABUTH
noka He ynamocb. Ilo »Toif mnpuumHe crnMcok myonukanuii mocie 1986 roma HocuT
(parMeHTapHbI XapakTep U UMEET L1€Jb OTMETUTh TOJIbKO HEKOTOPBIE, UMEIOIINE, B OCHOBHOM,
0030pHBII WK TTO3HABATENILHBINA XapaKkTep.

C 21Ol TOYKHM 3peHUS BEChMa IMOJIE3HBIM MOXKET OBITh 3HAKOMCTBO ¢ padoToit 1995r. [144]
uHanickux yueHslx S.Rai, M.Veeraraghavan, K.Trivedi, paGoratomux B CIIA. B Hei
NOJYEPKUBAETCS, YTO CPEIM TOUYHBIX METOJIOB B JIMTEPAType Hallle BCEro 0OCYXKIAKTCS METO.
JeKOMITO3UIMK,  (akTopu3anuu (mo-Hamemy, paspe3anus), wmeron IE  «BkiIroueHus-
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BBIKJIFOUCHHST» ((popMylia BEPOSTHOCTH CYMMBI COBMECTHBIX COOBITHIH) M MeTon SDP cymwmbl
JTU3BIOHKTUBHBIX Mpou3BeAcHul (oproroHanm3anuu JJH®D). I[ToapobHO 00Cykmar0TCss CrIOCOOBI
MPEABAPUTEIILHOTO YIOPSAJ0UYUBAHUS TEPMOB B JIOTHYECKOM BBIPAXKEHUU (MO0 YMEHBIICHUIO
paccTosiHug XAMMUHTA, MO JIEKCUKOTpaQUuecKkoMy MPU3HAKY, MO YBEIMYEHHUIO MOIIHOCTH
TepMoB). Cpeau METOJI0B OPTOTOHAIM3ALMKM OMMCAaH METOJ| UHBEPCHH B OJIHY MEPEMEHHYIO.
Hano kpatkoe onucanue npouenyp GKG-VT, KDH88 u CAREL, peanusyromue pa3inyHbie
npoueayps! npeodpazoBanus JJH®. Ciucok CChIIOK COCTABISIIOT 37 MyOIUKAIIHIA.

Crnenyer OoTMETUTB, 4TO C pa3BuTHeM VHTepHETa MosBUIach BO3MOXKHOCTh JIOCTYIa K
HEKOTOPBIM paboTaM OeCIIaTHO, U MPAKTHUYECKU KO BCEM — 3a ONpEeNICHHYIO maTy. [loaTomy
HEKOTOPOE TNEPBOHAYAJIBHOE MPEICTABICHUE O COBPEMEHHBIX TEHACHIUAX  JIOTUKO-
BEPOSITHOCTHOT'O aHAJIM3a BCE K€ YAAIOCH MOJTYUHUTh.

B nepByro ouepenp MoxkHO oTMeTuTh padboThl J.B.Dugan (YHuBepcurer mt. Bupxunus),
KOTOpasi BMECTE€ CO CBOMMH KOJUIETaMHU pa3padoTajia OJIWH U3 TEPBBIX KOMITBIOTEPHBIX
nporpamm Galileo (www.cs.virginia.edu/~ftree), peanu3yromuii aarOPUTMbI JTUHAMHUYECKHX
nepeBbeB HeucnpaBHocTe (DFT) ¢ ucnons3oBanmemM MapkoBCKUX Mojeneil. YBenudeHue
BBIYMCIIUTENIBHBIX BO3MOYKHOCTEH MeTtononorun cratudeckux JIH npoucxomgmio 3a cuer
n00aBICHNS HOBBIX T€UTOB (OMEPaTOPOB) — YACTUYHO HATPYKEHHOTO Pe3epBUPOBAaHMs (warm
spare —WSP), oOecnieuenue mocienoBaTenbHOCTe coObiTUil  (SEQ), BeposSTHOCTHOMU
3aBucumoctu (PDEP) u npuopurernoe “N” (PAND).

HpyruMm nyteMm, oOecleuuBaIOUIMM pelleHre Oojiee IIMPOKOro Kpyra 3aaad, ueM
MO3BOJIAIOT pemiath cratuueckue JIH, sBnsercs o0benunenune Bo3MoxkHoctei DFT, nepeBneB
cooprtuii (ET) m Oumnapubix mumarpamm pemenuin (BDD). Ilpu stom mnpemycmaTtpuBaeTcs
COBMEIICHUE AHATUTUYECKUX AJTOPUTMOB C QITOPUTMAMHU HMHUTALMOHHOTO MOJAEIUPOBAHUS
(MonTte-Kapio). Monynsipuzanusa (A€KOMIO3UIIMSA) CUCTEMBl WJIM Mpoliecca MpPH MOCTAaHOBKE
3a/laud JOJKHA TIO3BOJIUTh HAa HEKOTOPBIX YPOBHAX HCIOJIB30BAaTh IPOCTHIE MapKOBCKHE
MOJIEIIN.

B coBpeMeHHBIX TyOJMKAIMSIX OTMEYAETCS, YTO KAKIABIA U3 JTUX MOAXOJOB —
KOMOMHATOPHBIN, MAapKOBCKMM WM HUMHUTAIMOHHBIA — MMEEeT CBOM HEJAOCTaTKU U
npeumyiiecTsa. MiMeHHO mosToMy pa3paboTka METOJA0B KOMOMHHUPOBAHHS B HACTOSIIEE BpEMs
UJET 10 IMyTH co3AaHus mporpamm no kommwisinuy DFT B auHamMudeckue 6aliecoBbIe CETH.

B o0630pe Llentpa texamueckux uccnenoBanuii @unnsaauu (VITT) [150], pasmenieHHOM
Ha caite komnanuu B 2009r., npuBoautcs crnucok 20 mporpaMMHBIX NPOAYKTOB C YKa3aHUEM UX
OCHOBHBIX CBOWCTB M WHTEPHETOBCKUX aJpPECOB, IJIE MOXHO MOJIYyYUTh OoJyiee MOAPOOHYIO
uH(popMalio 00 HCHOJIB30BaHUU STHUX MPOTpaMM JUIsl OLECHUBAHUS HAIEKHOCTU M pHUCKa
TEXHUYECKUX CUCTEM.

P.S. Kak wu oxupanoce, mocie OKOHYATelIbHOTO (opmupoBanus coucka u3 150
nyOnuKanui, craim oOHapyKUBaThCs HOBbIE paOOThI, OTHOCAIIMECS HE TOJIBKO K MEPUOY TOCIe
1985 rona, HO u Oonee panHue padoTel. [TomHOCTHIO OCO3HABas, YTO MOAOOHAsA paboTa oOpeyeHa
Ha HEMOJHOE OCBEIIEHHE BCeX paboT, OTHOCALIMXCS K JIOTUKO-BEPOSTHOCTHOMY AaHAIM3Y
HAJIeKHOCTH CIIOKHBIX CHCTEM, XOTEJIOCh Obl NPHUHECTH U3BUHEHHS BCEM TEM aBTOpaM, pabOThI
KOTOPBIX HE MONaJIM B JaHHBIN CIHUCOK TOJBKO MO OJHOW MPUYMHE — HE TIONAIN B HYXKHOE BpeMs
B pyku aBTOpoB. Haneemcs, yto manpHeimias paboTa B 3TOM HampaBICHUU HCIPABUT 3Ty
HECIIPaBeIMBOCTb.

Tem HEe MeHee, xoTenoch Obl 3/1eCh ymOMHUHaTh padboty 1963 roma, koTopas MOMKET
3aMHTEPECOBaTh CIELUAINCTOB B OOJIACTH HAJEKHOCTH HE TOJBKO B HCTOPUYECKOM, HO HU
MeToJoNIoTndeckoM MaHe. Peur maer o pabore R.Dubes,” Two Algorithms for computing
Reliability,” IEEE Trans. Reliability, 1963 Dec, pp 55-63. B manHo#i paGoTe, OCHOBaHHOH Ha
KaHIMJIATCKON TMCCepPTallii aBTOPA, OMHMCHIBAIOTCS aJITOPUTMBI pacdyeTa HaJeKHOCTH CIOXKHBIX
CHCTEM, HE CBOSAIIMXCA K MOCIEI0BATENbHO-N1apAIUIEIBHOMY COCTUHEHUIO, STIEMEHTBI KOTOPBIX
UMEIOT OTKa3bl JBYX THUIIOB — OOPBIB U KOPOTKOE 3aMbIKaHHE. AJITOPUTMBI OCHOBAHbBI Ha aHAIIN3E
Tabnui coctossHuid U npuMmeHeHuu anroputMma Quine-McCluskey [2,4]. CtaTbs uHTEpecHa HE
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TOJILKO CBOEOOpa3HO TePMUHOJIOTHEH, HO U MOAPOOHBIMH OOBSICHEHUSIMH METOOJIOTHIECKUX
OCHOB ayiropuT™MOB. Hampumep, oOparaeTcs BHUMaHKE, 4TO BeIpakeHue byneBoi anreOpsl Buaa
YVvY’=1 umeer ananornyHoe BepoATHOCTHOE BblpaxeHue P(t, x=1)+P(t,x=0)=1. A BbIpakeHue
YVvY=Y He umeeT aHAIOTUYHOTO BEPOSITHOCTHOTO BHIPAYKEHHS.

Mpbl yBepeHbl, UTO paclIMpeHHe HOMEHKJIATypbl MEPUOAMYECKUX W3JaHUN BBIIBUT eIlle
HEMAJIO TPOMYIICHHBIX HaMU PabOT W C TOYKU 3PEHHS Pa3BUTHs MCTOPUU HAYKH dTa padbora
JIoJKHa OBITh mpojoibkeHa. M, ecrecTBeHHO, Takasg paboTa [OJDKHA OCBETUTh U BKJIAJ
OTEUECTBEHHBIX YUYEHBIX B TEOPUIO U MPAKTUKY JIOTMKO-BEPOSTHOCTHOTO aHalW3a HAJEKHOCTU
CIIOKHBIX CHCTEM.
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