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KPATKO AHHOTUPOBAHHBIN CITUCOK ITYBJIMKAIIIN 3APYBEXHbIX
NNEPUOANYECKUX U3JAHNU 11O BOITPOCAM OHEHNBAHUA HAJJEXKHOCTHU
CTPYKTYPHO-CJIOXHBIX CUCTEM

BBenenune

[lepBoHauanbHbBIN 3aMbICe JAHHON pabOThI COCTOS B OA00PE 3apyOe HBIX MyOINKALIUM,
KOTOpbIE TMO3BOJISUIM Obl OCYHIECTBUTh CpPAaBHUTEIbHBIM aHaIN3 HCTOPUYECKOIO pa3BUTUSA
JIOTUKO-BeposATHOCTHOTO aHanu3a (JIBA) B Hamell cTpaHe u 3a pyOeXOM HPUMEHHUTENBHO K
pEIIeHUI0 3a7a4 OIICHKH HaJIeKHOCTH CTPYKTypHO-cIoXHBIX cucteM (CCC). I[Tostomy ObuI
omnpenesneH u hopmar paboThl — CIIUCOK.

Kpome Toro, mepBoHauanbHBbI 3aMbICENl OIpPENEIsUI U  OCHOBHOW HCTOYHHK IOMCKa
nyonukaiuii — bubnunoreka Poccuiickoit AkageMun HayK, Tak Kak INIAHUPOBAJIOCh, YTO OyIyT, B
OCHOBHOM HCIIOJIb30BaThCs myOiukanuu 60-80-x rogoB, KOTOpble HE BCerja MPOCTO HAMTH B
WNHrepHere.

[lo mMepe HakomeHUs MH(OpPMAaLMK, BO3HUKIA HEOOXOJUMOCTb CO3JaHUS 3JIEKTPOHHOTO
Karajora IepBOMCTOYHUKOB U MX MEPEBOJOB, YTO U ObUIO PEaTU30BAHO CUJIAMHU M CPEICTBAMHU
coTpynHukoB uccienoarenbckoro otaena OAO «CIIMK C3MA». MaTepec K HCTOPHUIECKOMY
0030py TEOPETUUYECKUX OCHOB JIOTUKO-BEPOATHOCTHBIX MeT00B (JIBM) 00bsicHsIeTCs TeM, UTO B
HCCIIEIOBATEIbCKOM OT[ENIe HJAET MOCTOSIHHAas paboTa MO pPa3BUTHIO U COBEPIICHCTBOBAHUIO
nporpaMMHoro komiekca APBUTP, oqHOro n3 caMbpIX MOIIHBIX IPOTPAMMHBIX HHCTPYMEHTOB
B Poccuu i pemeHus 3a1ad oleHUBAHUS HAJCKHOCTU U OE30MMACHOCTH TEXHUYECKUX CHUCTEM.
B Hacrosmee BpemMss B MHUpE CYIIECTBYET JOCTaTOYHO MHOTO IPOrPaMMHBIX IPOJYKTOB,
pelIaMX yKa3aHHbIE 3aJjaud, OHU Pa3BUBAIOTCS, COBEpLIEHCTBYIOTCA. M g TOro, 4troObl
oTeuecTBEeHHbIN nporpaMMHbIi koMiuiekc APBUTP Gbi1 661 KOHKYPEHTOCIIOCOOHBIM HE TOJIBKO
CerofHs, 4ro noArBepxaeHo B 2007r. B oTueTe 0 BepuUKaLUKU IPOrPaMMHOTO CPEJICTBA, HO U
uMen Obl MEPCHEeKTUBY HAXOAMUTCS B YHUCIE MEPEJOBBIX HAYYHO-TEXHUYECKHX Ppa3pabOTOK B
o0jacTy OLEHUBAHUS HAJEKHOCTU U OE30MACHOCTH CIIOKHBIX TEXHHYECKUX CHUCTEM,
HEO0OXOJIMMO HMETh JOCTAaTOYHO IIOJHOE MPEJCTaBICHHE O pa3BUTHUE TEOPETHUYECKOH Oa3bl
COBPEMEHHBIX 3apyOEKHBIX IPOTPaAMMHBIX ITPOTYKTOB.

VYuuthiBas Bce BBIILIECKAa3aHHOE, JlaHHAs paboTa umeeT (Gpopmar KpaTKO aHHOTHPOBAHHOTO
CHHMCKa MyOJMKAalUK, U3JaHHBIX B 3apyO0exHOU mepuoauyeckoil medaru B 60-80-x romax, c
KOTOPBIMH MOKHO O3HAKOMUTBHCS B UATAIbHOM 3asie bubnuorexku Poccuiickoit AkagemMun Hayk
WIH B 3JIEKTPOHHOM Katajore uccienonarenbckoro otaena OAO «CIIMK C3MAy.

[IpexkpacHo oco3HaBasi, 4TO JIO0OW TOMOOHBIM CHHUCOK HE MOXET OBITh aOCOIIOTHO
MOJIHBIM, KaK M apXuBbl JII00OW OMOMMOTEKH, HaJeeMcs, 4YTO COBPEMEHHBIE BO3MOKHOCTH
WuTepHera mo3BOJIAT MPOJOJIKUTH JaHHYI0 paboTy Kak B CTOPOHY PETPOCHEKTUBHOIO aHalln3a
nyOIMKaIuii, TaK U B CTOPOHY HAKOIUIEHUSI CBEJIEHUI O COBPEMEHHBIX IMyOINKaIHIX.

[Ipu aHHOTHpPOBAaHMM HE CTAaBUJIACh 33Ja4a PaH)KUPOBAHUS IMyOIMKALUi 110 3HAYMMOCTH B
HAyyHOM  IUIaHe, CKOpee  BCEro  IOKa3blBalach  HEKOTOpas  XPOHOJOrHMYecKas
MOCJIEI0BATENbHOCTh. KaxIplli uMTaTenb NpPU 3HAKOMCTBE C HAayYHBIMH ITyOJUKaLUSAMU
CIOCOOEH OTKPBITh TaKME JOCTOMHCTBA TOW WM MHOW pabOThl, KOTOPbIE HE 3aMETHJIM aBTOPbI
0030pa.
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CIIUCOK ITYBJIMKALIMIA

ABTOPBI, HA3BAHUE CTATHH, U3JITAHHE

Jlo 1956 roaa
W.V.Quine, ”The Problem of Simplifying Truth Functions,” American Math. Monthly,
October 1952, pp 521-531.
Hcnonp3yeTcst MOHATHE HOPMAJbHON (OPMBI KaK aHAJIOT HW3BECTHOTO B JIUTEPATYype
TEPMHHA «IN3BIOHKTUBHAS HOpPMajbHas (opMay, B KOTOPOH JUTEPAIbI COCTOAT KaK W3
OyKkB, Tak 1 ux orpunianuid. EcTh cchuika 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 mpeapiaymiel crarbe 3ajjaua MUHUMM3ALUK JOTMYECKON (DYHKIMU COCTOUT B
HAXOKJICHUH TIEPBUYHBIX UMILTUKAHT.
C.Y. Lee, “Analysis of Switching Networks,” The Bell System Technical Journal,
November 1955, pp 1287-1315.
ABTOp cchutaercs Ha nuoHepckue pabotel A.K.Erlanga, T.C,Fry, T.C.Molina (1927-
1928rr), roe ObUIM TIOCTaBJIEHBI 3aJa4d BEPOSATHOCTHOTO aHaiM3a Telie(OHHOTO
tpaduka. IloguepkmBaercsi, YTO 93Ta CIIOXHAsE W MHOTOpa3MepHas 3ajadya MOXKET
pemaThCsi ¢ MOMOIIBI0 BEpOATHOCTHBIX rpadoB. Kpome anHanmmsza mocienoBaTeNnbHO-
MapajieIbHBIX CXEM, IMOJIy4eH OJHOIAPAMETPHUYSCKHA TOJIMHOMOM JUISI MOCTHKOBOM
CXEMBI, TMPHUBOJIUTCS BBIPAKCHHE JUIS BEPOSTHOCTHON OIIGHKH CJOXHOH CXEMBI C
WCTIOJIb30BaHNEM (OPMYIIBI TTOJTHOW BEPOSTHOCTH.
E.J.McCluskey, “Minimization of Boolean Functions,” The Bell System Technical
Journal, November 1956, pp 1417-1444.
3nec OyneBbl  (DYHKIIMM  paccMAaTpUBAIOTCS KAk  MHCTPYMEHT  pa3paboOTKu
MEPEeKIIoYaoUX (JAUCKPETHBIX) Lened Uil co3/JaHus IUQPPOBBIX KOMIIBIOTEPOB,
aBTOMATHYECKUX TeJIe(QOHHBIX CTAaHIMH W IU(GPOBBIX cHUCTeM KOHTpoJs. lIpuBemeHo
OJTHO W3 TIEPBBIX NPEICTABICHUH JorHmueckoi QpyHKImM B BHIe AepeBa. Ccplmaercs u
pazBuBaet 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.
Ccpuikn Ha pabotsl Moore, Shannon, von Neumann (1956). Hccnemyercs kmacc
JBYXIIOJFOCHUKOB, BBOJATCSl TIOHSTHS HAJC)KHOCTHOW (YHKIWH, KOTEPETHOH U
MOJYKOTEPEHTHOW CTPYKTYphI, aHAIM3UpyeTcs S-o0pasHas (yHKIHS HAASKHOCTH
CHCTEMBI.
1963
J.D.Esary, F. Proshan,” Coherent Structures of Non-Identical Components,”
Technometrics, vol. 5, No 2. May 1963, pp 191-209.
Onmna w3 mepBbIX pabOT, TAe BBOAATCS TMOHATHS CTPYKTYPHOW M HaJEKHOCTHOM
(GyHKIMY, MUHUMAIIGHBIC ITYTH M CEYEHUS MCTIONB3YIOTCS I HAXOXKICHUS TPAHUYHBIX
OIICHOK 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.
CraButcs 3amaya oObeAMHEHUSI METOJOB byneBoil anreOpbl W Teopur BEpOSTHOCTEH
Il pa3pabOTKM MOJIENH HAAEKHOCTH. Vcrosb3yercss MoJHasi CHCTEMa JIOTUYECKHX
¢byukuuit M, I, HE. IlpuBoauTcst 4nciaeHHbI OpUMEp pELIEHUs 3aJaud C Tpems
kinanaHamu ¢ yuetom I'HC (3:1eMeHTBI ¢ TpeMsl COCTOSTHUSIMHU )
R.B.Hurley,” Probability Maps,” IEEE Trans. Reliability, 1963 Sep, pp 39-44.
Crarpst pa3BuBaeT uaeu auarpamMm Beitua, kapt KapHo kak crmocoba aByMepHOTO
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MPECTaBICHHS JIOTHIECKUX ITepEeMEHHBIX. JIornueckue nmepeMeHHbIe B Pa3HbIX STYeHKax
MPEJCTABISIOT HECOBMECTHBIC COOBITHS. AHATM3UPYETCS MOCTHKOBAs 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.
OmnwmceIBaeTcs METOI MOJTHOTO 1iepedopa. TpyaHOCTH, BBI3BaHHBIE Pa3MEPHOCTHIO TAaKOH
3aJaud IS CIIOKHBIX CHUCTEM, TMpeIUIaraeTcsi pemarb —anmpoKCUMAIlHOHHBIMU
MeTomamu. [lpemsioskeH anropuT™M OmpenesieHHs MUHUMAIBHBIX CEYEHHUH CeTeBOM
CTPYKTYpsI U3 10 3memMeHTOB.

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 On0K-cxemMa KOMIBIOTEPHOW MPOrpaMMbl Jjisi NPUOIMKEHHOW OLEHKU
HAQ/IGKHOCTH  CJIOXKHBIX CHCTeM. [|IpMBOAWMTCS YHWCIECHHBIA pe3yabTaT OICHKH
HAJE)KHOCTH CJIOKHOM CTPYKTYphI U3 16 351eMEHTOB.
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.
OnwuceIBaeTcss OJWH M3 TOTOJOTMYECKHMX METOJOB - METOJ TOTOKOBOTO rpada s
OIICHKA HAJC)KHOCTH CeTH. PaccMarpuBaeTcst ceTb M3 7 DIIEMEHTOB, IMOJyYeH
OJTHOTIAPAMETPUYECKHI TIOJIMHOM, MPHBOIMUTCS MPABUIIO TPOBEPKH KOPPEKTHOCTU €T0
noctpoenwus. [IpuBoauTCSs MpuMep aHam3a CeTH ¢ 0TKa3aMu ABYX TUIOB — K3 1 0OphIB.
W.R. Christiaanse,” A Technique for the Analysis of Repairable Redundant Systems,”
IEEE Trans. Reliability, vol R-19, 1970 May, pp 53-60.
AHOHCHpyeTCST METOJMKa ¥ TporpaMMma OICHKH CTallMOHAPHBIX I[OKa3aTelei
HAQ/IGKHOCTH  CIIOKHOH  BOCCTAQHABJIMBAEMOW  AIIEKTPOIHEPTETUYECKON  CHCTEMBI,
cocrosmen u3 50-100 snemenTos. I[IpuBoauTcs npumep ais cuctemsl U3 11 anemeHToB
u 7 y3J0B.
P.AJensen, M.Bellmore,” An Implicit Enumeration Scheme for Proper Cut
Generation,” Technometrics, vol.12,No.4 November, 1970.
[IpuBoMTCS HOBBIN AITOPUTM MOMCKA CEUEHUN JTMHEHHOTO rpada
K.B.Misra,” An Algorithm for the Reliability of Redundant Networks,” IEEE Trans.
Reliability, vol R-19, 1970 November, pp 146-151.
[IpencraBnsiercs anroput™ u PopTpaH-IporpamMma OIICHUBAHUS HAJIE)KHOCTU CETH C
TOOBIM pe3epPBUPOBAHNEM. AJNITOPUTM OCHOBAH Ha IPUMEHEHHUS TEOPEMBI Pa3JI0KCHUS B
MOIU(DUIIPOBAHHOM BHJIE.

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.
Bgeneno nonstue Transmission Function (DAJI), Reliability Function (B®), npusenen
pUMep MATHIIEMEHTHOTO MOCTHKA M €0 TOYHOE PEUICHHE C TIOMOIIBI0 COBEPIICHHOM
TU3BIOHKTUBHONW HOPMaIbHON (DOPMBI.
J.L.Fleming, “Relcomp: A Computer Program for Calculating System Reliability and
MTBE,” I[EEE Trans. Reliability, vol R-20, 1971 Aug, pp 102-107.
[TyOnuKkyeTcs TUCTUHT MPOTPAMMBI IS OIEHKH O€30TKa3HOCTH M CpenHeil HapaOOTKH
MEX]ly OTKa3aMH IOCIIe0BATEIbHO-IAPAIIISIFHBIX CUCTEM C YY€TOM HarpyK€HHOTO U
HEHArpy>)KeHHOTO pE3epBHPOBaHUS C Hcmosib3oBaHueM RBD  (OGmox amarpamm
HaJIC)KHOCTH).
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.
[Toka3aHo, 4TO TpU OLIEHKE HAJIE)KHOCTH CHUCTEMBI 10 MUHUMAJIBHBIM IYTSIM METOJI0OM
BKITITOYeHUsA-BeIKIItoYeHNs (IE) ommOka 3aBUCHUT TOJNBKO OT OTHOWIEHHS YUYTEHHBIX MPU
pacueTe MUHUMAIIBHBIX COCTOSIHUN K 00IIeMy YHCITy MUHHMAJIBHBIX COCTOSTHUH.
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1972
Y.H.Kim, K.E.Case, P.M.Ghade,”’A Method for Computing Complex System
Reliability,” IEEE Trans. Reliability, vol R-21, 1972 Nov, pp 215-219.
JIisi MOCTHKOBOM CXEMBI NPHBOIHUTCS BEPOSTHOCTHOE JIEPEBO B BHJIE COBPEMEHHBIX
nepeBbeB coObITui. Mcnonb3yercs meton IE.
E.Hénsler,” 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.
OnwuceIBaeTcss MPUMEHEHHE TEOPHH JMHEWHBIX IpadoB s OLECHUBAHHUS HAJICKHOCTH
ceteit. [IpyBOAMTCS CIMCOK CCHUIOK 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 pabota u3 obnactu JIBA. HagekHOCTh CETH PacCUUTHIBACTCS CUMBOJIUYECKUM
METOJIOM MpeoOpa3oBanueM byneBoll cyMMBbl MPOW3BEACHUN COBMECTHBIX COOBITHUN B
DKBUBAJICHTHYI0O (opMy, B KOTOpPOH BCE TEPMBI SIBISIOTCS HECOBMECTHBIMHU.
VYka3piBaeTcsi Ha TEPCIEKTHBHOCTh pPa3padOTaHHOTO MeEToAa Uil TOYHOTO |
NpUOIMKEHHOTO OlLieHMBaHusA HajaexHocTu. IlpuBomurcs npumep cetu ARPA w3
21anemeHTa.
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.
[Tox HOBBIM METOIOM HE3aBUCUMO OT paboThI [22] BnepBoie hopmynupyercs 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.
[Ipumensisi meTonmosnoruto nepeBbeB HewcnpaBHocTer (/IH), paccmarpuBaercss meron
OLICHKA  HAJISKHOCTH C  HUCIOJB30BAaHUEM  OCOOCHHOCTH  KOMITBIOTEPHOTO
BBIUMCIIATENBHOTO Tiporiecca. [IpuBomuTcst Tabiwma COOTBETCTBUS OJOK-AHarpamm
HaJie’)kHOCTH U Mozenen [1H.
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 HebonpIMMu U3MEHEHHUSIMU CcTaThs 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,” /EEE
Trans. Reliability, vol R-23, 1974 April, pp 51-55.
Crathst Tpex aBTOpOB, HMEIONIME CBOW B3MVIAJ HAa TEXHOJOTHIO JIEPEBHEB
neucnpaBaocter ([AH). J.B.Fusell oTmewaer nmocToMmHCTBA ATOM METOJOJIOTHH,
G.J.Powers oOpamjaer oco0oe BHMMaHHME Ha YYe€T OCOOEHHOCTEH MOJAETUPYEMBIX
MPOIIECCOB, UX (PU3MYECKMX M XUMHUYECKHX cBOMCTB. R.G.Bennetts BuauT pasButue
METO/IOJIOTMM B MCIIOJIBb30BAaHUM MOJHOW cucTeMbl joruueckux ¢ynkuui — W, WIIH,
HET, ykxa3piBaeT Ha NPUYUHBI HIMPOKOTO PACHpOCTPAHEHUs NMPUOIMKEHHBIX METOJI0B
ananmmza 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 BuAE NpeICTaBIEH METOJ OPTOTOHAIM3ALUU JIOTMYECKOH (QYHKLHNH,
COCTaBJICHHOW M3 MUHUMAJIIbHBIX ITyTel. [IpuBoauTcs npumep cetr U3 7 2JI€MEHTOB, IS
MOJTy4YCHUS PE3YJIbTUPYIOIIEro BeIpaxeHus. Panee TpedboBaiock 118 aeiicTBuii, a HOBBIN
anropuT™ Tpelyet 32 NelCTBUSI.

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.
CpaBHUTEIIBHOE H3YyYEHHUE PA3JIMYHBIX METOJIUK OLICHUBAHMSI HAJIEKHOCTU CIIOXKHBIX
CUCTEM OXBaThIBaeT NpPUMEHEHHE TeopeMbl balleca i MeTola pas3ioKeHus,
BEPOSITHOCTHBIE KapThl, 110100HbIE KapTaM KapHo, a Takke MOoJy4eHHe HECOBMECTHBIX
TEPMOB alIredpandeckuM METOJO0M, KOTOpbii, mo MHeHuto FO.MepekuHa, sBisiercs
CIIEICTBUEM TeopeMbl e MopraHa.

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

PaccmaTpuBaroTcst airopuTMbl peoOpa3oBaHUsl JJOTUYECKON (PYHKIIUH, ONMUCHIBAIOLIEH
YCIIOBUS OTKa3a CHUCTEMbI U NPEACTAaBIEHHOW B BUJE CYMMBbI NPOU3BEACHUN (S-0-p), B
HKBHUBAJIEHTHOE JIOTMUECKOE BBIPAXKEHHE S-O-P, OT KOTOPOTO MOKHO HENOCPEACTBEHHO
NepenTy K BeposITHOCTHOM PpyHKIMU. C TOUKH 3peHUsI KOMIIBIOTEPHON peanu3aluy 3To’
3aJlayd OIHKCHIBAIOTCS JOCTOMHCTBA MCIIOJIb30BaHMS TOJBCKON OOpaTHOM HOTauuw,
J0Ka3bIBaeTcsl TeopeMa OO0 YCIOBHM HECOBMECTHOCTH JIBYX KOHBIOHKLIHUHA C
wuoctpanueil Ha kaprax Kapuo. I[IpuBoauTcs nmpumep nosydeHus: 3KBHUBAJIEHTHOTO
JIOTUYECKOTO BBIPAXKEHUS U3 TEPBOHAYAJIbHOW JIOTMYECKON (YHKUMM, 3aJaHHOU
HEKOT'€PEHTHBIM JIEPEBOM HEHCIPABHOCTEH.

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.
PaccmarpuBaercst 3ajaya OLIGHKM HAJEKHOCTH CETH C HEHAJEKHBIMH Y3JaMU U
KaHaJaMH CBS3H. YKa3bIBa€TCs, YTO JUISl PELICHMSI 3TOM 3a1a4i UCHOJIb3YETCs allfOPUTM
MOJTYYCHUSI BEPOSITHOCTHOTO BBIPAKEHHUS, ONMUCAaHHBIA B [23,28], KOTOPBIA MO CyTH
SIBIISIETCS CIENCTBUEM TEOPEMBI Jie MopraHa, Takxke UCIIONIb30BaHHbIN B pabote 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.

CraTpsi ONMCHIBAET AITOPUTM HAXOXKJACHUS MEPBUYHBIX UMILUIUKAHT byneBoi (yHKIMM
npu Jo00M crmoco0e ee 3amaHuss — TaOJWYHOM, B BHJAC AU3IBIOHKTUBHOW WIIH
KOHBIOHKTUBHON HOpManbHOH ¢opme. [IpuBoautcs 7 npumepos.

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.

CpaBHHMBaeTCss BpeMsi BBIUMCICHUNW W aOCOJIOTHBIE OIMMOKH OIEHKH HaJACKHOCTH
CJIOXHBIX CHUCTEM IIPH KCIIOJIb30BAHUU METOJa MpsiMoro nepedopa, OaliecoBoro Meroja
(paznoxenus) u anredpandeckoro Meroaa. AOCOIIOTHBIC OMMOKHA OIEHKH HAJAC)KHOCTH
CUCTEMbI BBIYUCIISIFOTCSI Yepe3 aOCOIIOTHbIE OUIMOKH OLIEHKH HAJEKHOCTH OTIEIbHBIX
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 ctoponsl pazpaboTyrka MeTo1a ydeTa mocieaoBaresbHocTh coOprTril T.W.Yellman
MPUBENIEH CEPhE3HBIM aHaMM3 HemocTaTkoB Mmetonosioruu JIH, ocoGeHHO BwImemsis
HEBO3MOXXHOCTh aHajM3a HECOBMECTHBIX COOBITUH, CTATUCTUYECKH 3aBHUCHUMBIX U
OTKa30B MO OOmuM mnpuyuHaM. HameueHbl NyTH pa3BUTHS STOM METOJOJIOTHHU.
G.J.Powers, oTBeuass Ha 3Ty KpPHUTHKY YyKa3aj, 4TO pa3pabOTaHHBIH METOJ Yydera
MIOCJIEJOBATEILHOCTU COOBITUH SIBJISIETCS 10 CYTH METOJOM Iepebopa U s OOJbIINX
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CHCTeM BecbMa TpyloeMKuid. [1o ero MHEHUI0, HEOOXOIMMO 3HAUYUTEIFHOE YCHIIUE IS
MIPeoJI0JIeHUs] yKa3aHHbIX HenocTatkoB Meronosnoruu JIH. J.B.Fussell, cornamasces Bo
MHoroM ¢ T.W.Yellman, npusbiBaer «He OpbIrath CO CKOBOPObl B OTOHbBY, MBITASICh
YCTpaHUTh cpa3y Bce HemoctaTku merojosiornu J{H, m xemaer eMy COXpaHUTH Bce
JOCTOMHCTBA €70 METO/IA MOCJIE )KECTOKOU MMPOBEPKHU ITPAKTUKOM.

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.
[Ipodeccop K.K.Aggarwal, naBas BbicOKyl0 olleHKY yueOHOU ctathe R.G. Bennetts
[30], npemnoxuit BMecTo nojbckoit ooparHoit HoTauuu (IIOH) ucnons3oBate anroputm
oproronanu3ammu [28]. B cBoem oTBere R.G. Bennetts oOBsSCHUI CBOIO TMO3HITHIO
onbiToM npumenenus IIOH mnpu paspaborke normyeckux ycrpoict. llpumenenue
I[IOH mno3BoJsier moiy4YaTh SKBHUBAJICHTHOE JIOTMUECKOE BBIPAKECHHE TIO0 pa3Mepy
COBIIAJIAFOIIIEE C ITEPBOHAYAIBHBIM BBIPAKCHUEM.
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.
Jlana xiaccupuKays METOJOB OLEHKH HAJeKHOCTH CIOXHBIX cucteM. I[IpuBeneno
JI0Ka3aTeNbCTBO CBOWCTB alrOPUTMa, pealu3oBaHHOro B mporpaMmme SYMRAP,
pazpabdoTtanHoro aius MO Hranuu He noznHee 1974r. [lokasaHsl npuMepbl NPUMEHEHUS
anroput™Ma Ha ceTsax ¢ 4 u 9 y3namu u 9 u 12 xaHanamu CBA3M, a TaKXKE Ha CUCTEME
0e30macHOCTH Oouepa.
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.
Metoa MoxeT ObITh UCIIOJIB30BaH ISl IEKOMIIO3UIMHU Tpada cetn Ha psan cyorpados ¢
WCTIOJIb30BAHNEM TIPOLIEAYPHI 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.
OmnuceIBaeTcs METOIMKA BRIOOpA KITFOYEBOTO dJIeMeHTa ajisi baiiecoBoil n1eKoMMIO3UIIUN
TS CITydasi OpUEHTHPOBAHHOTO Tpada, B JOMOJHEHUH METOANKA alipoOMpOBaHa Ha CETH
u3 21 kaHanos, npuBeaeHHas B padote 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.
CooOmtaercs, 4To A yyeTa nociiefoBaTrelbHOCTH coObiTuil B nporpamme MOCUS-A
pa3paboTaH KOHBEPTOp Il TIPeoOpa3oBaHUsS AWArpaMMbl COOBITHH B  JIEPEBO
HEHCIIPABHOCTEN.

2

Microelectronics and

1977
S.Lapp, G.Powers,” Computer-aided Synthesis of Fault Trees",” [EEE Trans.
Reliability, vol R-26, April 1977, pp 2-13
[IpencraBieH anropuTMm [Uisl CHUHTE3a JIepeBa HEUCIPABHOCTENH HEMOCPEICTBEHHO W3
murpada (HanpasieHHoro rpacda). KommnbioTepHas nporpamma WUIIOCTPUpOBaHa Ha
MIpUMEPE CUCTEMBI OXJIAXKIACHUS a30THOM KUCIOTHI C TEMIIEPATYPHON 0OpaTHOM CBSA3BIO
U HAcOCOM YIPEeXJAIIEero OTKIoueHus. lIpoBoauTcs cpaBHUTEIbHBIA aHAIU3 C
CYLIECTBOBABIIMMH paHee aHAJOIMYHBIMU 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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Bripaxkass BocxullieHre BecbMa XOpOILO HamucaHHOW ydeOHo# cratheidl R.G. Bennetts
[30], aBTOpBI mpeuIaraloT MPOBOIUTH AHAINU3 JAEpeBa HEUCIPABHOCTEH CBEPXY BHU3,
KOPPEKTUPYS U MOTUPHUIMPYS OJTUH U3 aITOPUTMOB OPTOTOHATU3AIUH.
W.G.Schneewies,” Calculating the probability of Boolean Expression Being 1,” IEEE
Trans. Reliability, vol R-26,n01, 1977 Apr, pp 16-22.
[Ipemmaraercss «KOHIENTYyaTbHO OYEHb MPOCTON» CIIOCOO OIEHKH BEPOATHOCTH
WUCTHHHOCTH bByrneBa BBIpaXCHHWs, OCHOBAaHHBI Ha TPUMEHEHHH TEOPEMBI CIIOKEHUS
BEPOSATHOCTEHN U HE TPEOYIONTNN HAXOXKICHUS HECOBMECTHBIX COOBITHI. B mpuioxxennn
MPHUBEJICH YAOOHO peajn3yeMblii Ha KOMITbIOTEpe alropuT™M Enzmann mjist mosrydeHus
«KAaHOHHUYECKON MynbTHINHENHON (opMbl byneBoit ¢ynkunum». Becbma uHTEpecHBI
koMMeHnTapuu 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.
Onmcana MeTOMKAa PEAYLHPOBAHHS W TOJYYCHHS] OPTOTOHAIBHOW IH3BIOHKTHBHOM
HOPMaJIbHOM (OPMBI, IPU 3TOM TpeOyeTCsl MOJHBIM HabOp COCTOSHUN aHAJIU3UPYEMOU
CHCTEMBI.
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 sgBaseTcs HeOOIBIINM JoToJIHeHHEM K [40].
B.S.Dhillon,” Literature Survey on Three-State Device Reliability Systems,”
Microelectronics and Reliability, vol 16, 1977, pp 601-602.
[TpuBogsiTcst ccputky Ha 31 MyOIMKAIMIO IO BOTIPOCAM HAAEKHOCTH CHCTEM, IIEMEHTHI
KOTOPBIX MOTYT HAXOJIUTHCS B 3-X COCTOSTHHSX.
E.Henley, H.Kumamoto,” Comment on: Computer-aided Synthesis of Fault-trees,”
IEEE Trans. Reliability, vol R-26, 1977 Dec, pp 316-317.
[lepBas cratbs B gucKyccuu o padote [44].
A.Shogan,” A Recursive Algorithm for Bounding Network Reliability,” IEEE Trans.
Reliability, vol R-26, 1977 Dec, pp 322-327.
[Tomydenne OoJsiee TOYHBIX, YeM W3BECTHbIe oOmueHKH Esary-Proshan, rpaHmuHBIX
3HAYCHWH TIOKa3aTeleld HaJEKHOCTH CETH JIOCTUTACTCS TPUMEHEHHEM aJTrOpUTMa
«BKJIFOUEHHUS-BBIKIIIOUEHUS». AJIITOpUTM peanu3oBal 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.
[IpuBoaMTCS TEOPETHKO-MHOXKECTBEHHOE OOBSICHEHHE TIPOIECCOB MUHHMH3ALUU
ByneBbIX MOJMHOMOB, OMHCAH AJTOPUTM MHHAMH3AIUH, KOTOPBIH MPOIIE aJropuTMa
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/1 O1IeHKH Ha/IeKHOCTU CETH, 3ajaHHOMN rpadoM, He TpedyeT onpeaeaeHus myTei u
ceueHuid. KoHuenmusi  JIOTMYECKUX  CUTHAJIBHBIX  OTHOUIEHHUM  MpEaIojaraet
(dbopMupOBaHHE HECOBMECTHBIX TEPMOB JIOTHYECKOTO BBIPAKEHHUS, UYTO IIO3BOJISIET
HETIOCPEJICTBEHHO TIEPEXOJIUTh K CHMBOJHYECKOMY BEPOSITHOCTHOMY BBIPAKEHHUIO.
Ccpuika Ha paboty [21].
M.O.Locks,” Inverting and Minimalizing Path Sets and Cut Sets,” [EEE Trans.
Reliability, vol R-27, 1978 June, pp 107-109.
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Onwucano MpUMEHEHUE TPaBUIIA TIOTIIOMIEHUS JJIi MUHIMHU3AIUH JIOTHYECKON (DYHKITUH,
ITOJIy4€HHOM IPU MHBEPTUPOBAHUHA MUHUMAJIBHBIX IIyTEH WU CEUECHMIA.

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

VYuyeOHast cTaThsl COCTOMT U3 JBYX uyacteil: Jlormdeckoe QopmynupoBanue u
BEpOSITHOCTHBIE pacyeThl. YnomuHatoTcst nporpaMmmbl SCOPE, MAPS u SPARCS,
pa3zpaboTaHHbie B Hauajue 70-X ro/10B.

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.

MeTtoa COCTOMT W3 JBYX OTaloB: HAa TIEPBOM W3 MAaTPUIBI CBSI3€H DIEMEHTOB
COCTaBJIIETCSl JIOTMYECKas auarpamMma CHCTEMbl, Ha BTOPOM — Ha OCHOBE METoJa
«BKJIIOUEHHE-BBIKIIOUEHHE» OHAa IMpeoOpa3yeTcsi B SKBUBAICHTHYIO (HECOBMECTHYIO)
dbopMy, U3 KOTOPOW IMOJTydaeTcsl BBIpAKCHHUE ISl OICHKH HAaJe)KHOCTH. [IpuBomuTcs
Fortran-nnporpamMma Juist nepednciaeHus 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 HEUTpPaTbHOM TOCIEIOBATEIPHOCTH B aAlUKIMYECKOM Tpade
pa3paboTaH OBICTpBIA anrOpuT™M (OPMHUPOBAHUS BEPOSITHOCTHOTO BBIPAKEHHS U3
MHOYECTBA OIPECIICHHBIM 00pa30oM MoJaydeHHbIX cyorpados. Ha nmpumepax mokasaHo,
YTO MPEITI0KESHHBIA alropuT™M padoTaeT ObICTpee paHee N3BECTHBIX.

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

KommenTapuii k pabote [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.

[IpeacraBnen u moApoOHO TpOWLIIOCTpUpoBaH TmpuMepoM u3 [30] amroputm
OTIpEeNeNICHUs] TEPBUYHBIX HWMIUIMKAHT JUISL  Cllydass HEKOTEPEHTHBIX JIEPEBHEB
HEHCIIPAaBHOCTEH,  YTO  JaeT  BO3MOXKHOCTh  BPYYHYIO  TOBTOPUTH  BCIO
MOCJIEI0BATENbHOCTD JielicTBui. llepBuuHOi mnpornenypoil sBiseTcss (opMUpOBaHUE
NyajabHOTO 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.

[Ipemiaraercss eaWHBIA MOAXOJM K MNPUMEHEHHIO PEKYPCHBHBIX METOIOB OLEHKH
HAJE)KHOCTH CETeH, OCHOBAHHBIX HAa METOJIOJIOTUN «AHANU3 ciy4yas». 9Ta METO0JIOTUs
B IPOTUBOBEC METOJaM Iepedopa COCTOSHUN OCHOBAHA HA AJITOPUTMAaX PEKYPCUBHOIO
penyuupoBanusi TpadoB. IIpoBoAsTCS HECKOJIBKO YHCICHHBIE MPUMEPOB OLEHKU
HaJIS)KHOCTH CETEH, B KOTOPBIX YHUCIIO Y3JIOB OT 9 110 24, a 4MCII0 KaHAJIOB CBSI3H — OT 26
1o 90. OnuceiBaeTcst pa3paboTaHHas aBTOpaMU MPOrpaMma, KOTopas Halula XOpOIUi
KOMITPOMHUCC MEX 1Y 3 (HEKTUBHOCTHIO U IPOCTOTOM.

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

OnmHa W3 TEpBBIX, €CIIM HE TepBas, CTaThs, OMHCHIBAIOIIAs METOJBI OIpEIeIICHHS,
TECTHPOBAHUS W aHalu3a OOJBIIMX JIOTHYECKUX (YHKIUH, KOTOpPBIC MOJYUHIN
Ha3BaHHe «IuarpamMmbl OMHapHbIX pemeHuin» (BDD). Omnucanbl nuarpaMMbl OCHOBHBIX
KOMOMHATOPHBIX (PYHKIMH, OKa3aH CIOCO0 pean3aliy onepaluyl HHBEPCUH.
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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 cnenuanucra UccnenoBarensckoro nucruryra MO 1lIBenuu onucan HOBBIN

QITOPUTM, MO3BOJIAIOIIMN YIYyULIUTh METOJbI mepedopa COCTOSHUM JUid OOJIbIINX

JIEPEBBEB HEUCITPABHOCTEM, peain3ys pa3nyHbIi MOIX0] K pa3iMyHbIM ydacTkam JIH.
1979

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

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

O6cyxnatorcs matepuanbl pabotr Lapp&Powers [55,70] ¢ Touku 3peHUs BIHSHUS

onepauuil «uckiroyarouiee UJIN» u «HET» Ha QyHKUIMIO HafeKHOCTU MOJCHUCTEMBI,

kotopas npuHumaer U-oOpasHyio ¢opmy, B TO BpeMms, Kak (DYHKUUS HaJAEKHOCTH

cucteMbl umeet J- oOpaszHyio ¢opMy. Bricka3biBaeTcs MHEHHE, YTO HEKOTE€PEHTHOCTb

MOJIENIU MPUBOJUT K S-3aBUCUMOCTH 3JIE€MEHTOB. ABTOP OTMEYAET, YTO JUCKYCCHsSI IO

pabota [55] sBisercs nepBoi JeTalbHOM AUCKYCCHEH O BOIPOCY S-HEKOT'€PEHTHOCTH.

[Tocne 3Toro HeoOX0MMO OOCYIUTH BIUSHUE MOCIEI0BATEILHOCTH COOBITUN U OTKA30B

o o0IMM MPUYMHAM Ha paboTy cUCTeM O€30MaCHOCTH KakK B TEOPETUYECKOM, TaK U B

MPAKTUIECKOM aCTICKTax.

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 omun ydacTHHK JucKyccwmu 10 pabote [55], aBTOp METOIMKH y4era

[IOCJIEIOBATEIbHOCTY ~ COOBITHH,  oOpallammuii  BHMMaHWE HE  KOPPEKTHOE

ucrnons3oBanue oneparuu «Mckmouaronee NJIN» ve ¢ pumocodckoi, a ¢ ToruuecKkou

TOYKH 3PCHHSL.

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 orBer Ha MHOrouuciaeHHbIEe KOMMEHTapuu K pabote [55], aBTOpbI YTOUHSIOT CBOIO

MO3UIUI OTHOCUTEIBHO HCIOJb30BaHusa onepauun «Hckmouvaromee WIIN» s

MO/ISTUPOBAHUS OTPHUIATEIIHFHOM 0OpaTHOMN CBS3H.

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

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

Becpma copepikarenbHas cTtarhs, conaepikaiias TeopeMy o0 opToroHanm3anuu byneBoi

CYMMBI, TE€KCT MPOTPAMMBI, PEAM3YIOIIUN ATOT ITOPUTM, MPHMEP PEHICHUS 3aaauu

noixy4yeHuss oproroHanbHor JIH® mist cetm u3 8 2yeMEHTOB, CpaBHEHHE 10 BPEMEHHU

cueTa ¢ JPYrUMHU W3BECTHBIMHU MOJOOHBIMH QJITOPUTMAMH. YKa3bIBACTCS Ha MEPBEHCTBO

pa3paboTKu JIOTUKO-BEPOSITHOCTHOTO MeToza UTAITBTHCKUMH YYCHBIMHU

Fratta&Montanari [22] B 1973r. u B TOM k€ IOy HE3aBUCUMO OT UTAIbSIHCKUX YUEHBIX

unauiickumu yuensiMu K. K. Aggarwal, J.S.Gupta, R.B.Misra [23]. HauGosiee 6ii13kum K

[PEI0)KEHHOMY allTOPUTMY siBJsieTcst aroput™ 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.

Kommenrapuun B pabore T. Case [50]. IlpuBoautcsi ccbulka Ha alrOPUTMBI,

MO3BOJISIFOIIME TOJIy4aTh TaONMIBI HCTUHHOCTH, COCTOSAILIME TOJBKO W3 YCHEIIHbIX

IIyTEH, 4TO 3HAYUTEIBHO COKPAIAET YUCIIO BEIYMCICHUN.

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 nomonmnenune k crathe [61] mpuBomutTcs Jlemma wu gokaseiBaeTca Teopema,

MO3BOJISIFOIIAS TIOJYYUTh BBIPAKEHUE «OJIMH K OJTHOMY» JIJISl aHaIM3a HaJeKHOCTU CETH.

PaboTa BemosiHeHa o pexomenaanuu mpod. 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 mpencraBiieH anropuTM pacuera nokaszaTered HaJeKHOCTH CTOXaCTUYECKOM
cetu ARPANET, B KOTOpO OTKa3bIBalOT KaK y3jbl, TAaK W KaHAIbI CBs3U. VcxonHble
JaHHbIE 3aJaloTCsi B BUJE IIOKa3zareled HAJeKHOCTH U CTOMMOCTH  Y3JIOB
(MUHUKOMITBIOTEPOB) M KaHAJIOB CBs3U (TenedoHHbIX JduHMI). Haxomutcs perienue c
MHHHMMAJIbHOW CTOMMOCTBIO M 33JaHHOM HAJEKHOCTBIO. AJNTOPUTM SBISETCA YacThbIO
oOuieil mporpaMMbl pa3padOTKH CETH C NMAKEeTHOW mepeaayeil mHpopMauuu. AJIropuTM
UCIOJIb3YET CXEMY JEKOMIIO3MIIMM C HESBHBIM 33JaHHEM OTKa3a Y3JOB U C HESBHBIM
peayLHpOBaHUEM NapauIeIbHbIX YYaCTKOB.
K.Nakashima,” Some properties of Logic-Trees Containing Mutually-Exclusive
Primary-Events,” IEEE Trans. Reliability, vol R-28, 1979 October, pp 303-308.
AHaNU3UPYIOTCS JIOTUYECKUE JAEPEBbA, B KOTOPBIX MEPBUYHBIE COOBITHS SIBISIFOTCS
B3aMMHO HECOBMECTHBIMH. Jlornuyeckue aepeBbsi MOJ0OHBI JEPEBbSIM HEUCIPABHOCTEH,
HO BKJIIOYAIOT B ce0sl Kak OTKa3bl, TaK U pabOTOCHOCOOHBIE cOCTOsHUA. BeprnnHoe
coObITHE TpeacTaBisieTcss byneBoll CTpyKTypHOH (YHKIMEH OT MEepBHUYHBIX COOBITHIL.
[IprmMepomM HECOBMECTHOCTU MOXET OBbITh aHAJIN3 MHOTOPEKUMHBIX OTKa30B, HAIIPUMEP
K3 u oOpsiB, kak B [30]. [anbl ompezneneHuss MO3UTHUBHOW CTPYKTYpHOM (YHKIHH,
KOTEpEeHTHBIX M HEKorepeHTHbIX (pyHkumid. [IpuBenena opurunanpHas cxema Fussell,
HECKOJIbKO 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.
Omnucan u ananmusupyetcst metoa Monte-Kapio [49] onieHKH HaaeKHOCTH CHCTEM B BUJIE
IIPOMEKYTOYHOM CPEIHEB3BEIICHHON OLICHKH MEXAY HIW)KHEH M BEpXHEH TIpaHuLEel
nokaszatens. [IpuBoauTcss mpumep CUCTEMBI «2 M3 3» W CHCTEMBI, cocTosimeid 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.
[IpencraBasercs 3¢dexTuBHAS METOAUKA JUIsl UHBEPTUPOBAHUS MUHUMAJIbHBIX ITyTeH U
CEUEHUN Ui KOTEPEHTHbIX M HEKOI'epeHTHBIX cucTteM. JlJii HEKOIepEeHTHBIX CHCTEM
UHBEPTUpOBaHUE OoJiee CJIOXKHOE, TaK Kak MHUHUMaibHas ¢opMa HE SBISETCS
€IMHCTBEHHOU. Pe3ynbTaToM MHBEpCUU SBISIOTCS MEPBUYHBbIE UMIUIMKAHTBL. MeTonuka
WUTIOCTPUPYETCS Ha IIpUMeEpe 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 ymydiieHHE OOBIYHOTO BOCXOSIIEro ajropuTMma (CHHU3Y BBEpX) mepedopa
MHUHHMMAaJIBHBIX CEYEHUM JepeBa HeucnpaBHocTted. IlomuepkuBaercs, dro s
HEKOrepeHTHbIX byneBbix ¢GyHKUIUN peaynupoBaHHas ¢GopMa MOXKET ObITh U He
MUHUMaJbHOU. IlporpammHas peanuzanus ajJropuTMa YIydllaeT MpoOrpaMmy,
onucanuymo 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.
OO6cyxatoTcs ycloBUs MPUMEHEHUS IPaBWII PELyLIUPOBAHUS JIOTUYECKUX BBIPAKEHUH,
onrcanabie Bennetts [30].
S.H.Lee,” Reliability Evaluation of a Flow Network,” IEEE Trans. Reliability, vol R-29,
NO.1 April 1980, pp 24-26.
CraTpsi TpeACTaBIsSIET METOJ OLIGHMBAHUS HAJAEKHOCTH IOTOKOBOM CETH C
HCIO0JIb30BAHUEM KOHIIETILUU JIEKCUKOTpaduyeckoro ynopspounBaHus. Kaxapiii kanan
CBSI3M ONMCBHIBAETCS INMPOIYCKHOM CHOCOOHOCTBIO M BEPOSITHOCTBIO peaM3al[ii ITOrO
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cBoricTBa. Ha ka0 ntepanuu aaropuT™M HaXOAUT MHOXKECTBO «XOPOILINX» COCTOSTHUM,
OTPEEIAIOTCS BEPOSITHOCTH U OOHOBIISIIOTCSI MHIEKCHl HAJAEKHOCTU TaKUM 00pa3oM,
4TOOBI HE TPEOOBAIACh «UCTOPUS» BBINOJIHEHUS 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.
O6cyxnatorcs OOCTOSITENLCTBA B IOJIB3Y NpUMeHeHHs MeTonoB Monte Kapno s
OLICHMBAHMSI  HAJEKHOCTH  OojbmiMX  cucreM. [IpuBoauTcss  HOBBIL  MeETOA
MOCJIEIOBATEILHOTO pa3pylieHus. MeToJ OCHOBaH Ha MPUMEHEHMU MpOoCTeHIIen
npouenaypsl Meroga Mourte Kapno — umurtanuu (CUMYISIIMKM), KOTJa Ha KaXXJIOM Ilare
[IPOrpaMMbl PACCUMTHIBAETCS BEPOATHOCTHBIM IOKa3aTeslb cucTembl. MWmoctparus
MeTO/Ia IPOBEICHA Ha cucTeMe, coaepxaiieit 6omee 100 aeMeHTOoB.

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.
PaccmaTrpuBaercs 3ajaua OLIEHMBAHUS MOKa3aTesiel HaJIe)KHOCTU CHUCTEMBI B YCIOBUAX
pEeAKUX COOBITUM OTKAa30B 3JEMEHTOB, TO €CTh JJSi BEPOSITHOCTH IOSBIEHUS OTKa3a
Menee 0.01. [lns cokpalueHuss BpeMeH UMUTAMOHHOIO MOJEIMPOBAHUS MTPEAJIaracTCs
METOJI «KMH)KaJbHOW BBIOOPKM», KOTOPBIM MO3BOJSET COKPATUTh YHUCIO HEOOXOIMMBIX
reHepanui Ciayd4alHbIX 4YMCeNl Ha JBa IOpsAJIKa 10 CPaBHEHUIO ¢ OOBIYHBIM MoHTE
Kapuo.

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

ABTOp cumtaer, uyro aimroput™m Henley-Kumamoto [64] HaxokaeHHS TEPBUYHBIX
UMIUIMKAHT JUIsl HEKOT€PEHTHON CTPYKTYPBI SIBJISIETCSI BECbMa I'POMO3JIKUM U CJIOKHBIM.
[Toka3biBaeTcsl anbTEpHATUBHBIM MOaX04 Ha nmpumepe cxembl u3 [30]. B komMeHTapuu
E.I.Ogunbiyi yka3siBaeTCs, 4TO MPEIIOKEHHBIN METO/I HE BCerlia KOppekTeH. B oTBere
Ha 9Ty crateio Henley-Kumamoto mnpuBogst npumep O01bLIONH CTPYKTYpBI, T
MIPEII0KEHHBIN MOIX0]T UMEET OIPaHUYECHHUSL.

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

OnuceiBaeTcs [JBYX NIaroBas IMpOLEAypa OIpPENEICHUs] BBIPAKEHUS JUISI OLIEHKH
HAJEKHOCTH CIIOKHOM cucreMbl. Ha mnepBomM QopMupyercss MHOXKECTBO IyTel
yCIEHOTo PyHKIMOHUPOBaHUS B BUJe ux o0benuHeHus. Ha BTopoM miare nosyyaercs
SKBHUBAJIEHTHOE BBIPAKEHUE B BUJE CYMMbl NPOU3BEJIEHUH, B KOTOPOM BCE TEPMBI
SBJIAIOTCSI B3aUMHO HelepeceKamuMucs (OpToroHaibHbIMu). B cTtaThe onrcana HoBas
METOJMKA BBINOJHEHU 2-T0 [ara, CoCTOsas U3 npoueaypsl oproronanusanuu JHO n
MPOLEAYPbl MOJyYEHUS MHBEPCHOI'O BBIPAKEHUS JJISl JOTMYECKOrO MPOU3BEACHUS Kak
cienctBusi teopembl e Moprana. IlepBas mnpouenypa u3BecTHa Kak (opmyiia
[Topeukoro. Yka3bIBaercs, 4TO ATH MPOLEAYPHl JIETKO PEaTU3yIOTCAd MPOTPaMMHO H
SIBJISIFOTCSI TIPOILE BCEX M3BECTHBIX IPOrPAMMHBIX PeaIU3alUi.

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

[IpencraBnsieTcss anrOpuT™M OLEHUBAHMS HAICKHOCTH CETE€H, HMEIOIIME B CBOEH
CTPYKTYpE LUKJIbI U HOJTYLUKIIBI.

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.

PaccmarpuBaercst 3ajaua  CHUHTE3a  IOCJENIOBATENIbHO-NIAPAIIIENBHBIX  CTPYKTYD,
CpaBHMBAIOTCS Ipaduueckue crocoObl UX MpeACTaBiIeHUs - OJOK AUarpaMMbl, J€pEBbs
HEUCIIPABHOCTEN U KOPHEBBIE JEPEBbSI.

M.O. Locks,” Recursive Disjoint Products, Inclusion-Exclusion, and Min-Cut
Approximations,” IEEE Trans. Reliability, vol R-29, December 1980 , pp 368-371.
CpaBHuBawTCd Tpu crnocoda OIEHUBAHHUS HAJEKHOCTH KOTEPEHTHBIX CHCTEM:
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96

PEKYpCUBHBIH METOJl TMOJY4EHHsS OpPTOrOoHaNbHBIX npousBeaeHuir (DP), wmerton
«BKIIOUEHUS-BbIKITIOUeHUs» (IE) 1 npubinkeHHbIi MeTO1 MUHUMAJIbHBIX ceueHui. [IBa
tounbix Meroga (DP, IE) cpaBHuBaioTcs 1O YHCIAy TEPMOB B BEPOSATHOCTHOM
BeIpakeHuu. Otmeuaercsi, 4yto Meton DP, omumcanneiii Abraham [71] mo3Bosser
noJiyyaTh 0oJjiee KOMIAKTHbIE BEPOSTHOCTHBIE BbIpaxkeHHs, yeM Meton IE, HazBaHHBII
J.Riordan (1958) Tteopemoii Ilyankape. OmnuchiBaeTcs BO3MOKHOCTH IPUMEHEHHUS
MPUOIMKEHHBIX METOJIOB /71l BBICOKOHA/IEKHBIX CUCTEM.
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 wuccrnenyercs NpUMEHUMOCTb HECKOJIBKHX XOPOLIO H3BECTHBIX METOJOB
aHaliM3a KOTEPEHTHBIX IEPEBbEB HEUCIPABHOCTEH JUIsl aHainu3a HekorepeHTHbix J[H.
Ecnu Ttounast ¢opmyna «BKIIOYEHHS-BBIKIIIOUEHUS» HE MOXKET MPUMEHSAThCS JUIs
OOJIBIIMX CHUCTEM M3-3a IPOOJIEM Pa3MEPHOCTH, MCIOJb3YIOTCSI MUHUMAKCHBIE OLIEHKH
WM OLEHKA MUHUMAJIbHBIX CEYEHUH.
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.
CraTpsi pa3BHUBAa€T CTPOrHME€ METOJbl IOJIyY€HUS BEPOSTHOCTH (YHKIMOHUPOBAHUS
(HEroTOBHOCTH), 0€3yCIOBHOW MHTEHCUBHOCTH MEPBUYHBIX MMIUIMKAHT M BEPUIMHHBIX
coObiTuil. IlokazaHo Ha mpuUMepe TEXHUYECKON CHUCTEMbI, YTO Jii HEKOT€PEHTHBIX
CUCTEM JI0JKHA OBITh CTpOTa OIpesesieHa CTPATerusi peMOHTa U OOCITyKUBaHUsI, YTOOBI
PEMOHT HEKOTOPOTO 3JIEMEHTa HE TMpuBel K OTKa3y cuctembl. MHornma mnoaxofn,
OCHOBAHHBIM Ha MUHUMH3ALUU JIOTUYECKUX BbIpaXXEHUH, MPUBOJUT K MOTEPE BAKHOMU
nH(pOpMaLlUK 32 CUET yJaJleHUs HEKOTOPBIX MEPBUYHBIX MMILIMKAHT. YKa3bIBaeTCs Ha
orpannyeHusi Teopembl | Bennetts [30] o0 oproroHampHBIX TepMax 0e3 ydera
HECOMECTHOCTH aHAJIU3UPYEMBIX COOBITUH.

1981
W.A.Thompson,” On the Foundations of Reliability,” Technometrics, vol 23, NO.1,
February 1981, pp 10-13.
3acnyKuBaeT BHUMaHUE TaKO€ 3aMEyaHMe: Jake€ €ClId YWUTaTelb OCBOUJ TEOPHUIO
aHaJIn3a HaJeKHOCTH, BaXHO 3HATh, YTO J€JaTh, [OCJIE TOTO KaK aHJIN3 HaJEKHOCTH
BBITIOJIHEH.
R,B.Worrell, D.W.Stack, B.L Hulme,” Prime Implicants of Noncoherent Fault Trees,”
IEEFE Trans. Reliability, vol R- 30, NO.2 June 1981, pp 98-100.
Ananusupyercss JUCKyccus, BbI3BaHHas cratheil Kumamoto&Henley [64] u, B
gacTHOCTH, padoroir M.O.Locks [85]. Ymomunaercs mporpamma SETS nns ananmsa
nepeBbeB HeucrpaBHocTed. [loka3zan kimacc HekorepeHTHbIX JIH, K KOTOpBIM MOXKET
OBbITh IPUMEHEHA CTaHIapTHAs MPoLEaypa aHaiau3a KorepeHTHbIx JJH.
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.
VYka3blBaeTcs, 4TO IPOBOJUThH aHAJIU3 OTKA30B Ul CUCTEM C KOHTypaMu YIpaBJICHUS C
nomo1sio JIH BeceMa TpyaHo. [Ipemiaraercs HOBBIM MOAXO K PEIICHUIO TAKUX 3a/1ad.
[Ipumensercs mnpaBwino Mason il aHaiW3a pe3yJlbTaTOB JEHCTBUS KOHTYpa
ynpasieHus. BeprinaHoe coObITHE ONpeeNsseTcss HEpaBEeHCTBOM il IEPEMEHHBIX y3I1a
CUTHAJIBHOTO TIOTOYHOTO rpada.
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.
[IpuBoauTcs HOBas Tomojoruyeckas ¢GopMysaa JUisi MHOTOIOJIIOCHOM Ha/lEeXKHOCTU CETU
(MCTOYHMK — HECKOJIbKO BeplllMH). PaccmaTpuBaercss 000011eHHas HAaJEKHOCTh CETH Kak
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100
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105

BEPOSATHOCTH TOTO, YTO JIF00Ast BEPIINHA CETH IOCTUTACT JIFOOYIO APYT'YIO BEPIIUHY.
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.
[TpuBoAMTCS TPOCTOE MPABHIIO TOTYYEHUS YaCTOTHI OTKA30B U3 MMOJIMHOMA, COCTOSIIETO
13 TEPMOB FTOTOBHOCTH HMJIM HETOTOBHOCTH.
C.L.Hwang,F.A.Tillman, M.H.Lee,” System-Reliability Evaluation Techniques for
Complex/Large Systems - A Review,” [EEE Trans. Reliability, vol R- 30, NO.5
December 1981, pp 416-423.
Cratbst mpeAcTaBisieT 0030p JUTEPATyphbl, OTHOCSIICHCS K METOIAMKAM OLCHUBAHHS
HAJC)KHOCTH MAJIBIX M OOJIBIINX CIIOKHBIX cucTeM. [IpoBeneHa kiraccudukamms MeTo10B
OTHOCHUTEIILHO MOJICNICH CUCTEeM, JaHbl PEKOMCHIAIMN K MPHUMCHEHUIO TeX WJIM HHBIX
MeToJ10B. CHHUCOK JMTepaTypsl BKiItO4aeT 97 uctouHukoB. PaboTa BhIMONHEHA NpHU
noanepxxkke BMC CIIA.
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.
[Tomyuensl 1Be HOBBIE (GOPMYIBI JUIS OIEHKH YacTOThI OTKAa30B CHCTEMBI JUIS
crarmoHapHoro pexuma. [logxoa ocHoBan Ha OpicTpom 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 craree ommcana tomosormyeckas (opmysia Ui HAlpaBJICHHOTO BEPOSTHOCTHOTO
rpadga- pemeHuss 6 3amad MO HaAASKHOCTH ceTH. PopMyna BKIOYaeT B cels
«HECOKpallaeMble TEPMbI» W TPHUMEHSCTCS Uil TpadoB C HANPABICHHBIMH H
HEHAIPABJICHHBIMH KaHAJIAMU CBSI3H.
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 omucana teopermueckas 6aza Bcex Tpex ainroputmoB [22,28,71]. JlokazaHa
TeopemMa Uil TPOIETYPhl BHEUNIHETO HUKIA — OPTOTOHAIM3AIWHU JIOTHYECKOH CyMMBI
MUHUMAJIBHBIX TTyTed. [Iporeaypa BHYTpEHHErO IMKJIA CBS3aHA C WHBEPTUPOBAHHEM
TEPMOB JIOTUYECKOW cymMmbl. Abraham [71] komOuHHMpyeT mMOCIEAOBATEIHHOCTH
peanu3alii  TPOLEAYp BHEIIHETO W  BHYTPEHHEro HUKIOB.  OOCyXIaroTcs
MIPEUMYIIECTBA ATUX AJITOPUTMOB OTHOCHTEIHHO METO/IA «BKITFOUCHUSI-BBIKITIOUCHUSD).
S.H.Ahmad,” A Simple Technique for Computing Network Reliability,” IEEE Trans.
Reliability, vol R-31, NO.1 April 1982, pp 41-44.
Pa3pabotaHbl TpM METONWYECKHE KOHCTPYKIIMU JUIS IIOJYYCHHUS BEPOSTHOCTHOTO
BBIpQKCHUS HAJEKHOCTH CETH, KOTOpOE TOJy4aeTcss 3a c4eT (HOPMUPOBAHUS
HECOBMECTHBIX Iyr rpada. Haae:KHOCTh ceTH IpH 3TOM MOXKET OBITh pacCUMTaHa Kak
CyMMa HaJeKHOCTH Jyr. MeTo 1 He TpeOyeT anpruopHOTO 3HAHUS MUHUMAIBHBIX ITyTeH 1
CEUYECHU.
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 xommenTapuu k padore K.Lee [95] ykazanbl orpaHudeHUs! TPUMEHEHUS MTOJTBCKON
0OpaTHOM HOTAIlMHU K JCPEBbSIM HEUCIIPABHOCTEH C MMOBTOPSIOIIUMUCS COOBITHSIMH.
R.G.Bennetts,” Analysis of Reliability Block Diagrams by Boolean Techniques,” /[EEE
Trans. Reliability, vol R-31, NO.2 June 1982, pp 159-165.
Eme ogna yuebnas crates R.G.Bennetts, mocssiienHas o61eMy METOIy OJTy4EHHUS
BEPOSATHOCTHOTO BBIPAKEHHSI HA OCHOBE aHAJIN3a ITyTeW CTPYKTYpHI, 3a1aHHOK B RBD
(6mok-muarpammoit). OO6CyX)Iat0TCs BOIPOCH KOMIIBIOTEPHOM pean3aliii METO1a.
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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115

OmnwmcaH anropuT™ OIICHUBAHUS HAJIS)KHOCTH CETH, 3aJaHHON BEPOSTHOCTHBIM Tpadom, ¢
Y4eTOM MPOIYCKHON CIOCOOHOCTH KaHajoB CBsi3u. B oTnmuum ot pabotel Lee [82]
METOJI MOXET ObITh NMPUMEHEH W I HCOPHEHTUPOBAaHHBIX rpados. [IpuBeneH TekcT
FORTRAN-nporpammsl.
B.L.Deuermeyer,” A New Approach for Network Reliability Analysis,” IEEE Trans.
Reliability, vol R-31, NO.4 October 1982, pp 350-354.
Cratpst Tipe/iCTaBISIET HOBBIM MOJXOM JUIS aHAIHM3a HAJIE)KHOCTH CETH, OCHOBAHHBIA Ha
cereBoil pyHkuuu. Ecnu Takas GyHKUMA noaydeHa, TO HET TPYJHOCTEH JUIsl ee aHalln3a.
CereBas (QyHKIMS yUYUTHIBAET MIPOIYCKHBIE CTOCOOHOCTH KaHAJOB.
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 METOJI OIICHWBAHHS HAJSKHOCTH OOJBIINX KOMMYHUKAIIMOHHBIX CHCTEM Ha
OCHOBE HEOJHOKPATHOW JIEKOMIIO3HUIIUM BEPOSTHOCTHOTO Tpada Ha JBE YACTH C
MCIIOJIb30BAHNEM COOTBETCTBYIOIIETO cedeHus. [IpeacTaBieH airopuT™ IeKOMIIO3UIIUH
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.
PaccmarpuBaetcst kiacc HeKOrepeHTHBIX CUCTeM «OT k 1o K u3 N». OnieHka rpaHiuHbBIX
3HAYCHUH HAJIe)KHOCTU OCYIIECTBISIETCS C YIETOM JUIMHBI U IIUPHHBI 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  paccMaTpWBAaIOT KOMOWHATOPHBIM  METOJ  OIICHHBAHHS  HAJCKHOCTH
MYJIBTHIIPOLIECCOPHBIX KOMIIBIOTEPOB. MynbTHIIPOIIECCOPHBIE CTPYKTYPHI
XapaKTePU3YIOTCS TEPEKPECTHBIMH KOMMYTAaTOpaMH, BPEMEHHOH H30BITOYHOCTHIO H
MYJIBTHIIOPTOBOM MAMSTHIO.

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 CHUMBOJBHOTO OIICHWBAHHS HAJC)KHOCTH YMEPEHHO CIIOKHBIX
CHUCTEM Ha OCHOBE 0aileCOBOW JEKOMIMO3WIMU W MPHUBEICHUS MX K IMOCIEIOBATEIHHO-
napajuieIbHbIM CTpyKTypaMm. [IpoBeneH OOMIMUPHBIN KayeCTBEHHBIN CpPaBHUTEIBHBIN
aHaJN3 PA3JIUIHBIX METOJIOB OIICHUBAHUS HAJIS)KHOCTHU CIIOKHBIX CTPYKTYP.
H.Tanaka, L.T.Fan, F.S.Lai, K. Toguchr” 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 cuctema w3 3 moacucteM U 6 KoMMyTatopoB. CHMBOJBHOE
BBIpQKEHUE JUISI OLICHKH HAJSKHOCTH MOJydeHO MeToioM byneBoii anredpsl. IlepBoe
obnapyxxenne MoHorpadpuu W.A.Psounmna [«Reliability of Engineering Systems.
Principles and Analysis”, M.: Mir, 1976] 6e3 cchuiku 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 oOHapyxeHue cchliku Ha MOHOTpaduio M. A.PsOnHHA Ha aHTJIMIICKOM 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.
CuMBOJIPHOE BBIpQKCHUE ISl OIICHKH HAJECKHOCTH CHCTEMBI MOXKET OBITh IOJy4eHBI
PYYHBIM CIIOCOOOM WJIM MPOTPaMMHOM. Pa3indHbIe METONBI MO3BOJISIOT MOJIYYHUTH HE
UJCHTHYHBIC 110 (hOpMe, HO SKBUBAJICHTHBIC 110 PE3y/IbTaTaM BBIYMCICHUN BBIPAKCHHS.
TPH AITOPUTMA MTPOBEPKH KOPPEKTHOCTH BEPOSITHOCTHBIX BBIPAKCHHH JIJIST KOTEPEHTHBIX
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1 HEKOTEPEHTHBIX cucTeM. ABTOp — €TUIITAHUH, pabdoTtatoiuil B Cayn1oBCcKOi ApaBuUH.
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 MOMEHTBl 3apOKICHUS MaTeMaTU4YeCKOM Teopuu
HagexxHoctu B CIIIA, nHunMnpoBaHHble 3aripocaMu BeIOMCTB MuHHCTEPCTBA OOOPOHBI.
dopmMupoBaHUE MaTeMAaTUYECKOM TEOpUM HAAECKHOCTH K KOHIy 60-Xx roaoB
3aBepmmiiock kak B CIHIA, tak m B CCCP (Beixomom kuuru ['Henenko, bensiera,
ConoBbeBa). 70-e roJipl XapakTepu3ylTcs OypHBIM POCTOM MNPUMEHEHUS TEXHOJOTHH
NEpEeBbEB HEUCIpaBHOCTEN. 80-€ rojbpl MOJYYUIN HAa3BAHHUE 3Pl CETEBOM HAIECKHOCTH,
Oyarogapsi BO3pOCIIei BaKHOCTH KOMIBIOTEPHBIX CETEM M WX HAJACKHOCTU. B crimcke
CCBUIOK yKa3aHO 80 MCTOYHHKOB.
W.G.Schneewies,” Disjoint Boolean Products via Shannon’s Expansion,” /EEE Trans.
Reliability, vol R-33, NO.4, October 1984, pp 329-332.
VYTBepkaaeTcsl, 4TO MPUMEHEHHUE TEOPEMBI pa3okKeHus joruueckoi pynkuuu lllenHnona
(JIarpan»xa) MOXET cTaTh SAPOM MOIIHOTO U YPE3BbIYAITHO MPOCTOr0 METOA MOTy4EHUs
KOpPOTKOTO BbIpakeHusi oproroHasbHoM JIH®. Ha TpuBMansHOM npuMepe NOKa3aH
nepexosi oT Teopembl llleHHOHa K anroputMmy oproroHanuszanuu Ilopeuxoro (BHEUTHUI
nukn o M.O.Locks). Ha mpoctom mnpuMepe moka3aHO COBHAACHHE C aJTOPUTMOM
Abraham [71]. Jlna Oosee cnokHOro mpuMepa ¢ momombio Teopembl lllenHona
nonydeHa Oonee xopotkas ¢opma OJJH®D mno cpaBrenuto ¢ anroputMom Abraham. C
TOYKH 3pEHUs KOMIBIOTEPHOI pealn3alliyd UCIojb3oBaHue paszioxeHus lllenHona
MI03BOJISIET IPUMEHSTD MapalIeIbHbIE BBIYUCIICHUS.
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.
OnuceiBaerca koxa mnporpammbl FTANS — aHaiu3 HEKOTepeHTHBIX CTPYKTYp C
ucnons3oanneMm JIH. [lonydeHue nepBUYHBIX UMILIMKAHT OCYIIECTBJIEHO C ITOMOIUIBIO
noanporpammbel KADON (anroputm Bennetts [30]), o6paboTka mornyeckoi GyHKITUN —
SEARAY (6bubnuoteka noanporpamm ICO1AS, ICO1BS), BelunciieHue BepOITHOCTHOTO
nonmHoma — SYSREL (anroputm Bennetts). TectupoBaHue BBIIIOJHEHO Ha IpUMEpe
Kumamoto&Henley [64]. ABTop oOyuasncs B MOCKOBCKOM SHEPreTUYECKOM WHCTUTYTE,
paboraet B bonrapuu B UHCTUTYTE aTOMHBIX HCCIIEI0BAaHUN U ATOMHOM SHEPTUU.
A.M.Rushdi,” On Reliability Evaluation be Network Decomposition,” IEEE Trans.
Reliability, vol R-33, NO.5 December 1984, pp 379-384.
[IpencraBnsieTcss mMpoCTON METOJ EKOMIIO3UIMHM (pa3[eieHusi) CUCTeMbl Ha Oosiee
[IPOCThIE MOJACHUCTEMBI B 3a/ladaX CHMBOJIBHOTO OLIEHMBaHUS HAJAEKHOCTU. Meron
ucnonb3zyer monxonel deMercado w ap.[39] m  Aggarwal u ap. [107]. [lomyuen
MOAU(PUIMPOBAHHBIN anropuT™ aekommnosunuu 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.
PaccmaTpuBaroTcst METOIMKY aHanu3a byneBbIX pa3HOCTEH, 3aBUCAIINX OT BpEMEHHU, JUIs
KOTEPEHTHBIX CHCTEM, COCTOSIIMX M3 CTaTUCTUYECKH HE3aBUCHUMBIX AJIEMEHTOB. Jlis
ONMCAHUSA CHCTEM, MOBEJIEHUE KOTOPBIX 3aBUCUT OT BPEMEHH, HCIOJb3YEeTCS TEPMUH
nostanHas 3aaada (wim B tepMmuHax ¢upmel RELEX — da3oBbie 010K Auarpammbl).
Yactuble byneBbl pa3HOCTH paccMaTpUBAIOTCS JUIsl Cilydas OTKa30B 110 0OIIEH MpUYKHE.
Konnenmms byneBbIX pa3HOCTEM, 3aBUCAINUMX OT BPEMEHM, HCIOIB3YETCS UL
pa3paboTKM METOJIOB aHaju3a IIOCJIEeNI0BATEIbHBIX, @ HE TOJIbKO KOMOWMHATOPHBIX,
CTPYKTYPHBIX (DYHKIIH.
A.Zabludovski,” A Recursive Method for Network Reliability Measures Evaluation,”
Microelectronics and Reliability, vol 24, No. 3, 1984, pp 445-451.
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B cratebe maH HOBBIM pPEKYPCHUBHBIM aJTOPUTM OLIEHKM HAJEKHOCTH, OCHOBHAS HAES
KOTOPOTO OCHOBaHa Ha TOJIyYCHHH arperHpOBAHHBIX CETEH, COCTOSIIUX W3 OTACITHHBIX
MOJICUCTEM U y370B. Ecnu HaWIeHbl MOKa3aTeNd HAISKHOCTH Ui TIOJCHCTEM,
HAQ/IGKHOCTh CHCTEMBI OTIPEACISIETCS MPOCTHIM CYMMHPOBAaHHEM BEPOSTHOCTHBIX
nokaszaTesieil mojcucreM. B xauecTBe mpumepe paccMaTpUBaeTCs] MOCTHKOBAs 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.
O0630p naer ccbUIKM Ha 26 UCTOYHMKOB, OTPAKAIOLIMX TEKYIIEE COCTOSHUE PELICHUS
3aad OICHMBAaHUS HANEKHOCTH cereil. JlaHHas 3amada oTHeceHa K NP-Cl0XHBIM
3amadam. Bce mMeTompl mojpaseneHsl Ha TPU OCHOBHBIE KJlacca: METOM «BKIIFOUCHHS-
BoikmoueHus» (IE), meron cymmbl HecoBmecTHbIX mnpousBeneHuit (DP), meron
nexomno3uimu win paxropusanuu. Pabora A.Satyanarayana, A.Prabhakar [61] na3Bana
«TEOPETHYECKOM TPOPHIBOM» B 3a/ladyax CETEBOW HAJCKHOCTH, XOTS BEPOSTHOCTHBIN
aHaJIN3 CETeH, MPeICTaBICHHBI B H3BECTHOM JINTEpAaType, Ha3BaH BeChbMa yIPOIICHHBIM
Y HEPEATUCTHYHBIM C TOYKH 3PCHUS TPAKTUKH.

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 cucrema, cocrosmas u3 reHeparopa (Gl), nmorpedurens (G2), 4-x
KOMMYTaTOPOB M KaOeJs-MIepEMBIYKH, aHATU3UPYETCs C MOMOIIbI0 amnmnapara byneBoi
anreOpel. Ha mepBoM 3Tare cocTaBiseTcsi MaTpHIla YCTICITHBIX MyTeH, OCYIIeCTBISCTCS
UX OPTOTOHAJU3AIMUS, PACKPBITHE WHBEPCHIA M TIOJTyYEHHE BEPOSTHOCTHOTO IMOJUHOMA.
Cpennsisi HapaOoTKa 1O OTKa3a pACCUMTHIBACTCS JUISL CIIy4as AKCHOHEHIMAIBLHOTO
pacrmpeeneHus BpeMeHU 0€30TKa3HOM padOThI AJIEMEHTOB CHCTEMBI.
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 , moTpeduTess , 4-x Kabenei u 3-X KOMMYyTaToOpOB.
Meroanka olieHKH MmoKa3aresei Hae)KHOCTH aHanoruyHa [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.
Cucrema cocTouT U3 3-X TEHEPaTOPOB, 3-X TpaHC(HOPMATOPOB, PACTIPEICITUTEIHHOTO
muTa U 4-x Kabenei-nmepeMprdex. JIeicTBUA 10 aHAIN3Y HAJIEKHOCTH CXEMBbI
aHanoruyusl [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.
Cuctema cocTouT U3 3-X TEHEPATOPOB, ABYX PACIPENCIUTEILHBIX IIIUTOB, OTHOTO
CHJIOBOTO IIUTa U 6 kabenel. JlelicTBUA 110 aHAIU3y HAJC)KHOCTU 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 cOCTOHT U3 2-X TEHEPATOPOB, 3-X PACIPENSTUTEIBHBIX ITUTOB, OHOTO
CHJIOBOTO IIMTa U 5 Kabenel. JlelicTBUA 10 aHAIU3y HAJICKHOCTU 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.
Cucrema cocTouT U3 4-X reHepaTopoB, 3-X paclpeAeTUTeNbHbIX IIUTOB U 4-X Kalenew.
JleficTBUSI IO aHAM3Y HAICKHOCTH CXeMbI aHasiornunsl [123,124,125,126,127].
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B mectu cratesax P.P.Gupta u Ko aktuBHO ucnonsiyercst moHorpadus 1.A.PsOunnna
Ha aHTJIMICKOM SI3bIKE.
R.E.Bryant,” Graph-Based Algorithm for Boolean Function Manipulation,” /EEE Trans.
Computers, vol C-35, NO.8 August 1986, pp 677-691.
Pabora Bemonnena B pamkax HUP MO CIIA wu mnocesiimieHa HOBOM CTPYKType
npenacraBieHuss byneBbix QyHkuuil u anropurmaMm ux o6padbotku. Hauano pazpaboTox
nuarpamm OuHapHbix pemenuil (BDD) ortnocurcs k pabotam C.Y.Lee (1958) u Akers
(1978) [66]. Anmapat ByneBoii anreOpbl Ha3BaH KPaeyroJbHBIM KAMHEM KOMIBIOTEPHOM
HayKH M pa3pabOTKU JTUCKPETHBIX YCTPOMCTB. YTBEp)KIAeTCsl, UTO CYLIECTBYIOIIHE
crocoObl mpezcTaBieHuss byneBoil ¢yHkuuu (Tabiuubl MCTUHHOCTH, KapThl Kapho,
kaHoHn4eckas [JH®D) He sBistoTCS CTPOro KaHOHUYECKUM (hOpMaMu, TaK KakK MOJydaroT
JIOTUYECKYI0 (YHKIUIO B Pa3IMYHBIX MPEICTaBICHUSAX, YTO BECbMa 3aTPYyAHSET UX
tectupoBanue. [IpencrasisemMble OpUEHTUPOBAHHbBIE AIIUKINYECKUE I'padbl HATIOMUHAIOT
BDD, HO BBOAATCA [AONOJHUTENIbHBIE OIPAHUYECHUS Ha MOPAJOK JIOTHYECKUX
NIEpEeMEHHbIX B BeplIMHaX. JlaHbl pparMeHTs! koMnboTepHbIX npoueayp Ha PASCAL.
N.J.Nilsson,” Probabilistic Logic,” Artificial Intelligence 28, pp 71-87.
[lepBoe cTporo MaTeMaTH4ECKOE U3JI0KEHUE CYTH BEPOSITHOCTHON JIOTUKH.

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.
[IpencraBien anropuTm, pa3BuBaroIInii uaeu npuMeHenus bynesoi Anredpsl B 3a1auax
OIIEHKH HAJIeKHOCTH KOMIIBIOTEPHBIX ceteid [15,22,28,38,71]. OtnuuntenpHON yepToi
JIrOpUTMa SBJISIETCS IPUMEHEHHUS alapara yCJIOBHBIX BEPOATHOCTEN Ha KaX10i
UTEPALNHU JUIS 3HAUUTEIBHOTO COKPALEHUSI BPEMEHH MOJIy4EHHUS! OPTOTOHAIBHBIX
JIOTUYECKUX BBIPAKEHUH.

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.
HesnauutenbHoe ynyumienue anroputma Abraham-Locks [71,101] 3a cuer
JIEKCUKOTIpahUuecKoro ynopsa0urnBaHUsl JOTHUYECKUX IEPEMEHHBIX, IPU KOTOPOM PSAAOM
pacnoJjiaratoTcst TepMbl, COJEpIKaIie HanOOJIbIIee YUCIO OOIUX TEPEMEHHBIX.
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.
[IpencraBiena KOMIbIOTEPHAs peaan3alis METO/1a OLIEHKH HAaJIeKHOCTH OOJIBIINX
pacrpeieNieHHbIX BRIUUCTUTENbHBIX cucTeM (10 730 myreid u 7300 ceyenuit u 6oee).
ANropuT™M HUCHOJIB3YET KOHIEeNUs byneBoii anredpbl 1 UMEET MOIYJIbHYIO CTPYKTYPY.
Kax u B mporpamme SYREL [131], T3 bI0OHKTUBHBIM JIOTUYECKUM BBIPAKEHHUEM
CUMTAETCS BhIpaXK€HHE, KOTOpOe OJUH K ogHoMY (1:1) mpeoOpazyeTcst B BEpOSATHOCTHOE
BbIpakeHue. [IpuBoauTtcs BecbMa 1o ipoOHOE OITMCAHUE KOMITBIOTEPHOM peann3ainuu
aIrOpUTMOB OyJI€BOM aireOphl, JaeTcs CpaBHEHUE C IPYTUMH METOAUKAMMU.
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
Reliabilities ,” IEEE Trans. Reliability, vol R-41, NO.2 June 1992, pp 183-188.
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138 M.Vujosevi¢, M.Sucur, 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 TJm, D.W.Coit,” Approximating network reliability estimates using linear and
quadratic unreliability of minimal cuts,” Reliability Engineering and System Safety, 82
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147  A.O. Balan, “An Enhanced Approach to Network Reliability Using Boolean Algebra,”
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3akjaoueHue

Hauunas ¢ 1985 roma, mocTymjieHuss WHOCTPAaHHOM IEPUOIUMYECKONW JUTEpaTyphl B
oubmuoreku CCCP crany 3HAUUTENBHO COKpAllaThbCs, HEKOTOPbIE W3JaHUs IepecTalu
MOCTYNaTh WM MOCTyNalu ¢ O0JbIIMMH IponyckaMmu. [losToMy LenbHOM U MOJHON KapTUHBI
Pa3BUTHS TEOPETUUECKUX U MPAKTUUECKUX CTOPOH JIOTHKO-BEPOSITHOCTHOTO aHAIM3a COCTaBUTh
moka He ynainochk. [lo 3TOM mnpuumHe cmucokK myOnukanmii mocine 1986 roma HOCHUT
(dbparMeHTapHbIN XapaKkTep U UMEET 1IeJIb OTMETUTh TOJIbKO HEKOTOPbIE, UMEIOIINE, B OCHOBHOM,
0030pHBIN I NTO3HABATEIbHBIN XapaKTep.

C oT0¥ TOUKH 3pEHUS BEChMa MOJIE3HBIM MOXKET OBITh 3HAKOMCTBO ¢ paboToit 1995r. [144]
uHauiickux ydeHbix S.Rai, M.Veeraraghavan, K.Trivedi, paboratomux B CHIA. B Heilt
MOAYEPKUBAETCS, UTO CPEAM TOYHBIX METOJIOB B JIMTEPATYpE Yalle BCEro 0OCYKIAIOTCS METOJ
JNEKOMIO3UIMK, (akTopu3zauuu (mo-Hamemy, paspe3anus), ™eron IE  «BximroueHus-
BBIKIIIOUEHUS» ((opMysia BEpOSITHOCTH CYMMBI COBMECTHBIX COOBITHI) M MeTon SDP cymmbl
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IU3BIOHKTUBHBIX ITpou3BeaeHuil (oproronanuzamuu JJH®). Iloapo6HO oOcyxaaroTcst criocoOsl
[IPEIBAPUTEIILHOTO YIOPSAJOUMBAHUS TEPMOB B JIOTMUECKOM BBIPAXKEHUU (IO YMEHBIIEHUIO
paccTossHUs XSMMUHTa, IO JIEKCUKOTpaQUuecKOMYy IMpPHU3HAKY, [0 YBEJIUYEHUIO MOIIHOCTH
TepMmoB). Cpeau METOJ0B OPTOrOHAJIM3ALMU ONMCAH METOJI MHBEPCUH B OJHY MEPEMEHHYIO.
Hano kpatkoe omucanue npouenyp GKG-VT, KDH88 u CAREL, peanusyronue pas3inyHble
npouenypsl npeoopazopanust JJH®. Crucok ccbuiok cocTaBiisatoT 37 myOuKaiuii.

Crnenyer OoTMETHTb, YTO C pa3BUTHEM lHTepHeTa mosiBUiIach BO3ZMOXKHOCTH JIOCTyHa K
HEKOTOPBIM paboTaM OECIUIaTHO, M TIPAKTUYECKH KO BCEM — 3a OmpeeneHHyo miaty. [loatomy
HEKOTOpOE€ IEepBOHAYaJIbHOE IMPEJCTaBICHHE O COBPEMEHHBIX TEHJIEHUUSAX JIOTHKO-
BEPOSITHOCTHOTO aHAJIM3a BCE K€ yJAJIOCh NOJYYHUTh.

B nepByto ouepenp MoxxHO oTMeTuTh padoTsl J.B.Dugan (YuuBepcuter wt. Bupkunus),
KOTOpas BMECTE€ CO CBOMMH KoJleraMH paspa0oTajia OAMH M3 MEpBBIX KOMIIBIOTEPHBIX
anroputmoB Galileo (www.cs.virginia.edu/~ftree), peanuzyromuidi anropuTMbl JTUHAMUYECKHX
nepesbeB HewmcnpaBHocTedl (DFT) ¢ umcmonb3oBanmeM MapKoOBCKHUX Mojeel. YBEIUYCHHE
BBIYMCIUTENIBHBIX BO3MOXKHOCTEM Metonosiorun cratudeckux JIH mnpoucxommio 3a cuer
N00aBJIEHUST HOBBIX T'€UTOB (ONEPaTOPOB) — YACTUYHO HATPY)KEHHOI'O Pe3epBUpPOBaHUS (warm
spare —WSP), obGecneuenue mnocnenoBarenpbHocTed  coObiTil  (SEQ), BeposTHOCTHOM
3aBucumoctu (PDEP) u npuopurernoe “U” (PAND).

HpyruMm nyreMm, oOecreuuBaroluM pelieHue Oosiee LIMPOKOTO Kpyra 3ajad, 4YeMm
MO3BOJIAIOT pemaTth cratudeckue JIH, sBisercs oOobenuuenue Bo3moxkHocter DFT, nepeBnen
coObiTuii (ET) m Ounapueix guarpamm pemenuit (BDD). Ilpu stom mnpemycmarpuBaercs
COBMEILIEHHE AHAIUTUYECKUX aJTOPUTMOB C aJrOPUTMAMHU HMMUTALMOHHOTO MOJEIUPOBAHUS
(Monte-Kapio). Moaymnsipuszaius (IeKOMIO3UIINAA) CUCTEMBbI WJIM TpOIecca MPU TMOCTAHOBKE
3aaud JOJDKHA IIO3BOJIMTH HA HEKOTOPHIX YPOBHSX MCIOJB30BaTh MPOCTHIE MapKOBCKHE
MOJEIH.

B coBpeMeHHBIX NyONUMKALMUSAX OTMEYAETCsS, YTO KaXIblii U3 JTHX MOJIXOJ0B —
KOMOMHATOPHBIM, MAapKOBCKUI WJIM HMUTAlMOHHBII — UWMEeT CBOM HEJOCTaTKU U
npeumymiecTBa. MEHHO mMo3TOMY pa3paboTKa METOJ0B KOMOWHHUPOBAHUS B HACTOSIIEE BPEMs
UJET 10 MyTH co3aanus nporpamm no komnuisiiuu DFT B nuHamuueckue GaiiecoBble CeTH.

B 0630pe LlenTpa Texumueckux uccnenopanuii @unnsaauu (VIT) [150], pa3memennom
Ha caiite komnanuu B 2009r., npuBoanuTtces ciucok 20 TporpaMMHBIX IPOJYKTOB € YKa3aHUEM UX
OCHOBHBIX CBOWCTB M HHTEPHETOBCKUX aJpPECOB, IJ€ MOXKHO IOJIy4YUTh OoJiee MOIPOOHYIO
uHpopmalrio 00 HCIOJIb30BAHUM ATHX MPOTpamMM JUIsl OLIEHUBAHUS HAJEKHOCTH U pHUCKA
TEXHUYECKUX CHCTEM.

P.S. Kak u oxwupanoch, nocie OKOHYareiabHOro QopmupoBanus chnucka u3z 150
nyOnuKaiuii, craam oOHapyKUBaThCsI HOBbIE pabOThI, OTHOCAIIMECS HE TOJIBKO K IEPUOY I1OCIEe
1985 rona, HO u 6osee panHue padoThl. [loaHOCTHIO OCO3HABAs, UTO MOJOOHAs paboTa 0OpeueHa
Ha HEMOJHOE OCBEIICHHE BCEX pabOT, OTHOCSAIIMXCS K JIOTUKO-BEPOSTHOCTHOMY aHAIH3y
HAJICKHOCTH CIIOKHBIX CHCTEM, XOTEJIOCh Obl TPUHECTH W3BHHEHUS BCEM TEM aBTOPaM, PaOOTHI
KOTOPBIX HE TOMAJIM B JAHHBIA CIIHCOK TOJBKO IO OJHOM MPHUUYNHE — HE MO B HY)KHOE BPEMsI
B pyku aBTOpoB. Hazmeemcsi, uTo nanmpHedmass paboTa B 3TOM HampaBICHHH HCIPABUT 3Ty
HECTIPaBEITMBOCTb.

Tem He MmeHee, XOTenoch Obl 31ech ynmomuHaTh padoty 1963 roma, KoTtopas MOXKET
3aWHTEPECOBATh CHEIHMAINCTOB B 00JaCTH HAJACKHOCTH HE TOJBKO B HCTOPHYECKOM, HO H
MeToJoJioThueckoM 1iane. Peubr umer o pabore R.Dubes,” Two Algorithms for computing
Reliability,” IEEE Trans. Reliability, 1963 Dec, pp 55-63. B nanHoi#t paGoTe, OCHOBaHHOUW Ha
KaHIMJIATCKON ITUCCEPTALMU aBTOPA, OMHCHIBAIOTCS aJITOPUTMBI pacdeTa HaJe)KHOCTH CIIOKHBIX
CHCTEM, HE CBOJSIINXCS K TTOCIIE0BATEIBHO-TIAPATUICTIBHOMY COCTMHEHHUIO, JIIEMEHTHI KOTOPBIX
MMEIOT OTKa3bl IBYX THIIOB — OOPBIB M KOPOTKOE 3aMbIKaHHE. AJITOPHUTMBI OCHOBAHBI Ha aHAIIN3E
Tabnuiy coctossHuid U mpuMmeHeHun anroputma Quine-McCluskey [2,4]. CraTbs mHTEpecHa HE
TOJBKO CBOEOOPA3HON TEPMHUHOJIOTUEH, HO M TOJIPOOHBIMU OOBSICHEHUSIMU METOI0JIOTHIECKUX
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OCHOB anroputMoB. Hanpumep, oOpaiaercs BHUMaHue, 4To BelpaxkeHue byneBoii anredpsl Buaa
YVvY’=1 umeer aHajoru4HOEe BEPOSTHOCTHOE BhIpakeHue P(t, x=1)+P(t,x=0)=1. A BrIpakeHue
YVY=Y He umeeT aHaJIOru4HOro BEPOSITHOCTHOTO BBIPAKECHMUS.

Ms1 yBepeHBl, 4TO PACIIMPEHHE HOMEHKJIATYpbl NMEPUOJUYECKUX W3IaHUU BBIIBUT €IIE
HEMaJIo MPOIMYLUIEHHBIX HaMHU paOOT U C TOYKU 3pEHUsl Pa3BUTHUS HUCTOPUM HayKH 3Ta paboTa
nojkHa ObITh mpojoipkeHa. W, ecrecTBeHHO, Takas paOoTa JOJDKHA OCBETUTh W BKJIAJ
OTEYECTBEHHBIX YYEHBIX B TCOPHUIO U MPAKTHUKY JOTHKO-BEPOSTHOCTHOIO aHAIM3a HAIECKHOCTU
CJIOJKHBIX CHCTEM.
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