IIpyumeHneHne MeTOA0B JIOTUKO-BEPOATHOCTHOIO HCYHUC/IEHUA
npodeccopa N.A.PI6UMHMHA B IPOrpaMMHBIX KOMILIEKCAX

TeopeTuueckue pazpaboTky A.T.H. mpodeccopa H.A.PABUHHHA, npescras-
JIeHHBIE B JJAHHOM 3JIEKTPOHHOM M3JaHWH, IPUMEHAIOTCA Ha IPaKTHKe clieljuaiu-
ctamy OAO «CITUK C3MA» mpu BeIGope ¥ 060CHOBAHWH CTPYKTYP CIOMKHBIX TEXHH-
YeCKHX CHCTEM Ha OCHOBe CPaBHUTEJIbHOTO aHa/lv3a Ha/lexKHOCTH paccMaTpHBae-
MBIX BAPUAHTOB.

0AQ «CITHK C3MA» BEITIOJTHsIeT paboTEl B 00J1aCTH aBTOMAaTH3aI[HH TEXHOJIO-
I'HYeCKHX W MPOU3BO/ICTBEHHBIX 00'LEKTOB Ha MPOTAXKeHHH Gosee 50 seT.

OAO «CIIUK C3MA» ¢ 1996 r. apasieTcsi 6a30B0M opranuzanuen [occtpos
Poccuu no peasusalyu HayuyHO-TEXHHYECKOH TMOJMTUKM B 06J1aCTH MCCheloBa-
HUH, TPOEKTUPOBAHUA U HAJMAJKK CUCTEM ABTOMATH3AllMKM TEXHOJOTHMYECKUX M
MPOHU3BOACTBEHHbIX NMPOLECCOB M HHKEHEPHOTo 060pyA0BaHUA 3/JaHUH KU coopy-
KEHUH.

Hauunas ¢ 2001 r. B OAO «CITHK C3MA» BeiyTcsa paboThI 10 CO3ZJaHHI0, pA3BU-
TUI0 ¥ IPaKTHYECKOMY IpHMMeHeHHIo «[IporpaMMHOTro KOMILJIeKca aBTOMaTU3HPO-
BAHHOIO CTPYKTYPHO-JOTHYECKOTO MOJEJIUPOBAHUA W pacyeTa HaJIeXXHOCTH W
6eszonacHocTH cucteM «APBHTP» IlporpamMmubiii kommiaekc (IK) «APBHUTP»
pa3paboTaH Ha OCHOBE 0OIIEro JOrHKO-BEPOSTHOCTHLEIA MeToga (OJIBM) cucrem-
HOTO aHaJ/IK3a, NPeJICTaBAAIONIEr0 cO60M JJaJbHeHlIee pa3BUTHE JIOTUKO-BEPOAT-
HOCTHBIX METO/IOB OLIEHKH HAaJI@XKHOCTH CTPYKTYPHO-C/OMKHBIX CHCTEM, 0CHOBOIIO-
JIOXKHHMKOM KOTOPEIX ABAAeTcA npodeccop H.A.PABHUHHH.

IIK «APBHUTP» peanuzyeT HOBYIO HHPOPMAIHOHHYI TEXHOJIOTHIO aBTOMATH-
3MPOBAHHOr0 CTPYKTYPHO-JOTUYECKOr0 MOJle/TMPOBAaHUSA U TIO3BOJIAET HA OCHOBE
33/laHHOH CTPYKTYPHOM CXeMbl H BepOATHOCTHBIX MNapaMeTpPoOB 3JIeMeHTOR
ABTOMATHYEeCKH CTPOUTHL MaTeMaTH4YecKHe MoJeny (JloruiyeckMe U BepOSITHOCT-
Hble) M BBINOJHATL pacdyeThl Pa3iWYHbIX NOKa3aTeJM HaleKHOCTH, CTOHKOCTH,
JHUBYYECTH, YCTOHYUBOCTH, TEXHHMYECKOT0 PHUCKA, 0XKW/aeMoro yinepba u peasb-
HOH 3 deKTUBHOCTH CTPYKTYPHO-CAMKHBIX BHICOKOPA3MepPHbIX CUCTEM OMACHbIX
MPOU3BOJCTBEHHBIX 00beKTOB. Jlorudyeckasd nosHoTa OJIBM BrepBhle Mo3BoJIMIA
peanuzoBaTh B oJHOM [IK BO3MOXHOCTH CYIIECTBYWILMX MOAX0J0B (JepeBbeB
OTKa3oB M cOOGLITHH, GJOK-cxeM, I'padOB CBS3HOCTH M JIp.) K MOHOTOHHOMY
JIOTHKO-BepPOATHOCTHOMY MoJieJIMpoBaHHI0 cucTteM. BMecTe ¢ TeMm, TIK «<APBUTP»
No3BOJIAET peulaTh NPUHUMNHAJABHO HOBBIH KJacc 3ajlad HeMOHOTOHHOIO
JIOTHKO-BEPOATHOCTHOTO MOJEJNHUPOBAHUA CTPYKTYPHO-CJAOXKHBIX CHCTEMHBIX
06HEKTOR U MPOIIECCOR.

B nepuog ¢ 2005 no 2007 rog nporpamMmmHbiil kominexke «<APBUTP» ycnenino
npowen npoueaypy arrecrauud B "CoBeTe mo arrTecTalud NOPOrpaMMHBIX

CNENHAIHIHPOBAHHEAH HHWK HHHPHHIOBAH KOMIAHHASH



cpedcTB" HayuHo-TeXHHYeCKOTo eHTpa Mo s1iiepHOoH U pafiMalMoHHoi BezonacHo-
ctu (HTII IPB) PegepanbHoit CAyK6bl 0 3KOJOTHYECKOMY, TEXHOMOTHIECKOMY H
atoMHOMYy Hagzopy (PocTexnazzop) P®. Ha ocHOBaHHWM pe3yaLTATOR 3KCMEPTH3E]
Ha nporpaMMuoe cpegctio "lporpamMmubiii kKommnexe APBUTP (ITIK ACM C3MA),
Hazoeas Bepcus 1.0" BeIfaH ATTecTALMOHHEIH macnopt PocrexHagzopa P& Ne
222 ot 21 peBpansa 2007 r. TTIK «APBHTP» cTan nepsbiM aTTecTOBaHHbIM PocTex-
HajzopoM PO oTevecTReHHEIM MPOrPaMMHLIM CPeJCTEOM aHAMH3A HAJIEXKHOCTH U
BezonacHoctu cucteM. [TK «APBUTP» arTecToBan cpokom Ha 10 neT ¥ paspelieH K
NpPUMEHEeHHH Ha BCeX MPeNPHUATHAX, TOAHAA30pHEIX PocTexHaazopy PO

K HacTosilleMy BpeMeHM HAKOIJEH 3HAYMTeJbHbIH ONBIT NPAaKTHYECKOTO
npumeHenua [IK «<APBUTP» Ha npeninpuaTHax, B KOMMEPUYECKHX W Hay4HO-HCCIe-
JOBaTeJbCKHX OpraHH3alWsAX, a TakK¥e B BbICUIMX YueOHbLIX 3aBefleHHsX PQ.
PaGoTe! no ganpHeinleMy pa3puTuio Teopud 0JIBM, texnonoruu ACM u coBep-
mweHcTBoBaHKH [1K npopo/mkawTea.

&

CINUK C3MA

1
AQ «CIIUK C3MA» - npoM3BofcTBEHHO-HHKHHHPHHIOBAA KOMIaHHA,

OCHOBaHHadA B 1961 r. BrimosiHSeT MOJHBIN KOMIJIEKC MHMKUHUPHHTOBBIX
YCIYT [0 aBTOMATH3AaLMH TEXHOJONHYECKMX MpPOLEeCCOB M IPOH3BOJICTB,
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CKOTI'0 060PY/A0BAHHS, UEHTP NPOAAK, CEPBHCHBIN H y4eGHbIH LEHTPbI.

OauH U3 BUAOB AeATENLHOCTH KOMIIAHKH - HAYYHad paspadoTKa MeTo/0B
H CPeJCTB PACYETA HALeKHOCTH TEXHHYECKH C/I0KHBIX CHCTEM Ha CTaAHH
NpOeKTHPOBAHKA, Pa3patoTKa CNeuuaibHOro NporpaMMHoroe oGecneye-
HUHA, 06YyYeHHe.
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Prol. 1. Ryabinin, D. Sc. (Tech.}, USSR,
horn 1925, He is a well-known scientist.in
the Tield of reliability theory and the author
of several fundamental.books on the modern
reliability theory and its practical application
in complex engineering systems,

The book deals with the theory of en-
gineering system reliahility. Covers basic
concepts and guantifative characteristics of
flows ol events, stalistical evalualion of re-
liability indices and (esting ol various hypot-
heses on lhe reliability of engineering sys-
tems. Also presenled are analytical and sta-
iistical methods for calculating the reliabi-
lity of restorable and redundani syslems.
Almost all theorefical reasonings are suppor-
ted by examples, and cafculations are bro-
i}ghl lo iinite numerical resuits. The booj is
intended for engineers and scieniilic workers
engaged in design and operation of enginee-
ring systems. May also interest teachers,
posigraduates and studenis at engineering
volleges.
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Preface

The theory of reliability 1s a new branch of science which
deals with the general regularities to be observed in the design,
testing, manufacture, acceptance and use of products to obtain the
maximum efficiency of the products.

The present-day theory of reliability has been developed dur-
ing the last twenty years by engineers and mathematicians of
various countries.

A valuable contribution has been made to the development of
the general theory of reliability by Soviet scientists Sh. L. Bebia-
shvili, Yu. K. Belyaev, A. 1. Berg, N. G. Bruevich, M. A. Gavrilov,
B. V. Gnedenko, V. P. Grabovetsky, G. V. Druzhinin, 1. N. Kova-
lenko, V. 1. Nechiporenko, A. M. Polovko, Ya. B. Shor, V. 1. Sifo-
rov, A. D. Solovyev, B. S. Sotskov, 1. A. Ushakov et al.

The problem of reliability is tackled from a practical viewpoint
in the Soviet Union and other countries in laboratories and design
departments organized at enterprises and research centres. Spe-
cial courses on the theory and calculation of reliability form today
an integral part of the curricula of many technical colleges. \

Despite an evere growing number of publications on the pro-
blem of reliability almost all of them do not give sufficient atten-
tion to the statistical methods of investigation in the actual con-
ditions of operation as well as to the methods of research into the
reliability of structurally complex systems. All this makes it dif-
ficult to accumulate objective statistical data regarding the relia-
bility of technical products and induces the researchers to resort
to essential simplification of the problem dictated not by the phy-
sics of the process in question but by the requirements of the ma-
thematical method. As a result, the theory of reliability is not ap-
plied in present-day practice on so wide a scale it unquestionably
deserves.

Although rather intricate mathematical methods are utilized
in the book, it is intended sooner for engineers than for mathema-
ticians. All problems are discussed from the viewpoint of practical
application,
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It is presumed that the reader is acquainted with the funda-
mental concepts of the probability law and mathematical statistics.
If not, it will be well advised to study first the symbols and termi-
nology generally accepted in the theory of sets and in the algebra
of logics in Section Five.

The author expresses his gratitude and appreciation to his
collegues for their invaluable assistance in preparation of this
book.



