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e-Journal Reliability: Theory & Applications publishes papers, reviews, memoirs,
and bibliographical materials on Reliability, Quality Control, Safety, Survivability
and Maintenance.

Theoretical papers have to contain new problems, finger practical gpplications and
should not be overloaded with clumsy formal solutions.

Priority is given to descriptions of case studies.

General requirements: papers have to be presented in English in MSWord format;
desirably to be supplied with Russian version, since (at least now) most of readers
are Russians.

The total volume of the paper (with illustrations) has to be not more than 15 pages
(TimesNew Roman TTF - 12 pt - 1,5 intervals).

Publication in this e-Journa isequal to publication in other International scientific
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The Editor has the right to change the paper title and make editorial corrections.

The authors keep all rights and after the publication can use their materials (re-
publish it or present at conferences).
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editorial

Reiability: Theory & Applications

Dear friends!

January 1% 2007 is the birthday of Boris Vladimirovich Gnedenko: he would be
95...

You look at the No.4 of our journal, where you find many materials dedicated to
this date. Our journal exists already a year, it is acting and developing! We have a
registration number of the Library of Congress (USA). We are planning to issue the
first “paper version” of the journal with collection of some papers.

When a year ago it was decided to begin with an e-journa in the frame of the
Gnedenko Forum, we did not expect that it would be developing so successfully.
The first issues were compiled with invited papers, however, now we have a stable
flow of papers even from non-members of the Forum.

S0, the journa — passing through a difficult time of stabilization — is developing,
widening authors' team and, as we can judge from e-messages, the papers found
response among readers.

The Gnedenko Forum itself is aimost two years old, we have over 70 members of
this “informal club” and 5 collective members. The Forum represents Europe,
Asia, North America, Africaand Australiawith New Zeland!

How happy and proud was | when my friends send me thank-you-messages for an
opportunity to find old friends through the Gnedenko Forum! Probably, there is a
lack of activity and dynamic. We accept all your wishes concerning improvement
of the form and content of the Forum that bears the name of the man who for many
of us was teacher, friend and colleague.

The Gnedenko Forum is the place where friends meet each others, where people
contact with their colleagues with whom they work many years ago... And we have
to continue our collaboration, we have to bring into our life those ideals that Boris
Vladimirovich Gnedenko had been bearing. And who as not him unites us around
his name again, as many years ago.

Our site is aways open for you and your colleagues. Involve new members in our
Forum. Send us your papers. Send us information about new books, events,
seminars and conferences.

Be active and the Gnedenko Forum will return a hundredfold to you.

All the best to al of you!

Z =

Igor Ushakov
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CHRONOLOGY OF PUBLICATIONS OF
GNEDENKOQO'’S BOOKS

(COMPLETE BIBLIOGRAPHY IS ON GNEDENKOQ’S PAGE AT PANTEON SECTION OF THE SITE)

1946

1947

1949

1950

1951

1952

1953

1954

DneMeHTapHOEe BBeJICHHE B Teopuio BepostHocTer (coBM. ¢ A.Sl. XwunuuneM). Mocksa,
TUTTIL.

Ouepxku 1o ucropuu maremaruku B Poccun. Mockea, TUTTII.

Kak matemaTuka n3yuaer ciyuaiinsle sinenus. Mockea, M30. AH YCCP.

[IpenenvHble pacnpelesieHUs JUii CYMM HE3aBUCHUMBIX CIIy4ailHBIX BEJMYHH (COBM. C
A.H.Konmoroposeim). Mockea, T UTTII.
Kypc Teopii imoBipHOCTEH. Kues, Padsincoka wixona.

Kypc teopuu Bepostaocteit. Mockea, ' UTTII.
Kypc Teopii imoBipHOCTEH. Kues, Padsincoka wixona.

DeMEHTapHOE BBEJCHHEC B TEOPHUIO BEpOATHOCTEH, 2-¢ u3d. (CoBM. ¢ A.S.XHHYHHBIM).
Mockea, TUTTIJI.

Fuggetlen valosznusegi valtozok osszegeinek hatareloszlass (coem. C A.H. Konmoroposbim).
Budapest, Akademiai Kiado.

DjeMeHTapHOE BBEJICHHE B TEOPHUIO BeposTtHOcTed, 3-¢ m3a. (coBM. ¢ A.SI. XUHYHMHBIM).
Mocksa, THUTTII.

Elementy rachunku pravdopodobienstwa (cosm. ¢ A.fl. Xunuunbeim). Warsawa, Panstwowe
wydawnictwo naukowe.

Introducere elementara in calculul probabilitatilor (copm. ¢ A.fl. XunuunsiM). Bucuresti,
Editure Tehnica.

Kypc teopun BepositHocTeld, 2-oe uzn. Mockea, [ UTTII.

Limit Distributions for the Sums of Independent Random Variables (coem. ¢ A.H.
Kommoroposeim). Addison-Wesley.

Bevezetes a vaoszinugszamitasba (cosm. ¢ A.S. XunuuneiMm). Budapest, Mivelt nép
Konivkiado.

Elementarny wstep do rachunku prawdopodobienstwa (com. ¢ A.fl. Xunuunneim). War szawa,
PVWN.
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1955

1956

1957

1958

1959

1960

1961

1962

Elementarni uvod do theorie pravdepodobnosti (coem. ¢ A.f. Xunuuneim). Praga, Statni
naklad. technike liter.

Kypc Teopun BepostHocTe. [lexun.

[MpenenvHble  pacmpenesicHWs Uil CYMM — HE3aBUCHMBIX  cllaraeMbiX  (COBM. €
A.H.KonmoropoBbim). [Texu.

Elementare Einfurung in die Wahrscheinlichkeitsrechnung (cosm. ¢ A.Sl. Xunuuneim). Berlin,
Deut. Verlag der Wissen.

Kypc teopun BepositHoCcTEH, 2-€ M3, [lekuH.

Kypc Teopun BepostHocTelt. Anonus.

Lehrbuch der Wahrscheinlichkeitsrechnung. Berlin, Akademie-Verlag.

Rozklady graniczne sum zmiennych losowych niezaleznych (coem. ¢ A.H. Konmoroposbim).
PVWN, War szawa.

DneMeHTapHOe BBEJCHUEC B TEOPHUIO BeposiTHOCTeH, 4-¢ m3n. (coBM. ¢ A.S.XWHUMHBIM).
Mocksa, TUTTII.

DJeMeHTapHOE BBEJCHHE B TCOPUIO BeposiTHOCTEH (COBM. ¢ A Sl. Xun4uuHbIM). [Texun.

Jlekumu o Teopuu MaccoBoro oocnyxuanus. Kues, KBUPTY.

L ehrbuch der Wahrscheinlichkeitstheorie, 2-e u3a. Berlin, Academy Verlag.

Granzverteilungen von Summen unabhengiger Zufallsgrossen (coem. ¢ A.H. KonmoropoBbim).
Berlin, Academie Verlag.

Introduction alatheorie des probabilites (cosm. ¢ A.51. Xunuuneim). Paris, Dunod.

Onementsl nporpammupoBanus (coBmectHo ¢ B.C.Kopomoxom u E.JLIOmenko). Mocksa,
Qusmameus.

Kypc teopun BepositHocteld, 3-¢ u3a. Mocksa, Quzmameus.

DjeMeHTapHOe BBEJCHUEC B TEOPHUIO BeposTHOCTeH, 5-¢ m3a. (coBM. ¢ A.S.XWHYUHBIM).
Mockea, THOMII.

An Elementary introduction to the theorie of probability (cosm. ¢ A.fl.Xun4uneim)., Freeman
and Co.

DXTUMOJITap He3apusicHIaH OonuIaHrud MabayMoTiap (coBM. ¢ A.Sl. Xununnemm). Tawxenm.

The theory of probability. New York, Chelsea.
Kypc Teopuu BepositHOCTE#H. Hanoi.

-10-
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1963

1964

1965

1966

1968

1969

Lehrbuch der Wahrscheinlichkeitsrechnung, 3-e¢ u3n. Berlin, Academie-Verlag.
An elementary introduction to the theory of probability (coBm. ¢ A.S. Xunuuneim). New York,
Dover Publications.

EnemenrapHo BbBejieHHe B Teopusta Ha BepostHocTUTe (CoBM. ¢ A.Sl. Xunuunbim). Coghus,
Texnuxa.

Elementarny wstep do rachunku prawdopodobienstwa (cosm. ¢ A.S1. Xunuunbsim). War szawa,
PVWN.

Teoriade las probabilidades (coswm. ¢ A.Sl. Xununneim). Buenos-Aires.

Jlekuuu 1o Teopun MaccoBoro oociyxuanus (com. ¢ .H.Kosanenko). Kues, KBUPTY.
DnemeHTHl nporpamMMupoBanus, 2-¢ u3a. (coBM. ¢ B.C.Kopomokom u E.JI.}Omenko). Mocksa,
Duszmameus.

DJeMeHTapHOE BBEJCHHE B TEOPUIO BeposTHOCTeH (coBM. ¢ A Sl. Xunuunbim). Mocksa, Hayka.
Elementen der programmirung (coem. ¢ B.C.Kopomtokom u E.JI.}Omenko). Leipzig, Teubner.
Bevezetes a programozasha (cosm. ¢ B.C Koponrokom u E.JI.}Omenko). Budapest.

Kypc Teopun BepositHocTei, usn. 4-e. Mockea, Hayka.

Marematndeckrie Metonel B Teopunm HamexxkHoctd  (com. ¢ HOK.BenseBeiM  um
AJ1. ConoBbeBbiM). Mockea, Hayxka.

Lehrbuch der Wahrscheinlichkeitsrechnung, u3a. 3-e. Berlin, Academie-Verlag.

The theory of probability. New York, Chelsea.
BBenenue B Teopuro maccoBoro oocnyxuBanus (coBm. ¢ .H.Koanenko). Mocksa, Hayxa.

Limit Distributions for the Sums of Independent Random Variables, 2-e u3n. (coBm. ¢ A.H.
Komnmoroposeim). Addison-Wesley.

Lehrbuch der Wahrscheinlichkeitsrechnung, , u3z. 4-e. Berlin, Academie-Verlag.

Osnovi teorije vjerojatnosti (com.c A.Sl. Xunuunnbim). Zagreb, Technicka kniga.

Introduccion a la teoria de | as probabilidades (coem. ¢ A.Sl. Xunuunsim). Barcelona, Montaner
y Smon.

M etode matematice in teoria sigurantei (coem. ¢ FO.K.bensessim, A.JI.ConoBbeBbiM). Bucuresti.
Metody matematiczne w teorii nezavodnosci (coem. ¢ FO.K.bensieBbim, A.Jl.COJOBBEBBIM).
Warszawa.

Introduction to Queuing theorie (cosm. ¢ M.H.KoBanenko). Jerusalem.

Mathematische Methoden der Zuverlassigkeitstheorie  (com. ¢ FO.K.BensieBbim,
A.J1.ConoBbeBbiM). Berlin, Academie-Verlag.

Kypc teopuu BepositTHOCTEH, M31. 5-¢. Mockea, Hayka.
The theory of probability, na anrmuiickom si3eike. MockBa, Mup.
DieMeHTapHOE BBEJCHHUE B TCOPUIO BeposiTHOCTEH (COBM. ¢ A Sl. XunumnHbIM). ToKuo.
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DyieMEHTapHOE BBEJCHUE B TCOPHIO BEPOATHOCTEH, Ha apaOCckoM si3bIke (COBM. C
A . Xununnbim). Mockea, Mup.

Mathematical methods of reliability theory (cosm. ¢ 10.K.bensieBbim, A.Jl.ConoBbeBbiM). New
York, Academic Press.

Elements de programmation sur ordinateurs (cosm. ¢ B.C Kopomntokom u E.JL.IOmenko). Paris,
Dunod.

1970
- DIeMEHTapHOE BBEICHUE B TEOPHUIO BepOsSTHOCTEH, m3n. 7-¢ (coBM. ¢ A.S.XWHYMHBIM).
Mockea, Hayxa.
Lehrbuch der Wahrscheinlichkeitsrechnung, u3a. 7-e. Berlin, Academie-Verlag.
A megbizhatosagelmelet matematikai modszerei (cosm. ¢ FO.K.bensieBbim u A.J[.CoOBBEBBIM).
Budapest, Miszaki kdnyvkiado.
1971
- Einfuhrung in die Bedienungstheorie (coem. ¢ 1.H.KoBasnenko). Berlin, Academie-Verlag.
Maremarndeckie MeTOAbl B Teopud HagexHoctd (coBM. ¢ HO.K.BemsieBoiM u
A.J1.ConoBbeBBIM). Anonusi.
Wstep do teorii obdlugi masowej (com. c¢ W.H. Komanenko). Warszawa, Panstwowe
Wydawnictwo Naukowe.
Kypc Teopun BepositHocTelt. Anonus.
Jlexuuu o Teopur CyMMHPOBAHUS CITY4aifHOTO YMCJIa HE3aBUCUMBIX Ben4rH. \Warszaw.
1973
[TpuopurerHbie cuctembl 00cyxuBanus (CoBM. ¢ D.A. Jlanuensnom, b.H. JlumutpoBbiM 1 11p.)
Mockea, MT'Y.
Elementare Einfuhrung in die Wahrscheinlichkeitsrechnung (com. ¢ A.S1. Xununnbim). Berlin.
1976
DeMeHTapHOe BBEICHUE B TEOPHUIO BeposiTHOCcTeHd, 8-¢ m3a. (coBm. ¢ A.Sl. XuHUYUHBIM).
Mocksa, Hayxa.
1978
Lehrbuch der Wahrscheinlichkeitsrechnung, 8-¢ u3n. Berlin, Academy Verlag.
Teoriadella probabilita. Roma, Traduzione dal Ruso.
1979
Elementare Einfuhrung in die Wahrscheinlichkeitsrechnung (coem. ¢ A.S1.Xunuuneim). Berlin,
Veb Deutscher Verlag der Wissenschaften.
Teopus Ha BeposiTHOCTUTE (COBM. ¢ A.A. ['emeBbiM). [11060u8.
1980
Maremaruka B coBpeMeHHOM Mupe. Mockea, [Ipoceewenue.
1981 roa

Maremarudeckoe oOpa3zoBanue B By3ax. Mockea, Bvicuias wkoaa.
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1982

1983

1984
1985
1986
1987
1988
1989
1990

1991

1992

DjeMeHTapHOE BBEJCHHE B TCOPHUIO BeposiTHOCTEH, , 9-¢ m3a. (coBM. ¢ A.S. XuHYHHBIM).
Mockea, Hayxa.

dopMmupoBaHHEe MHPOBO33PEHHUsI YYallUXCs B Ipouecce oOyueHuss maremaTtuke. Mockaa,
Ilpoceewenue.

Elementare Einfuhrung in die Wahrscheinlichkeitsrechnung (cosm. ¢ A.Sl. Xunuuneim). Berlin,
VEB Deutcher Verlag der Wissenschften.

Bompocel MaremaTwueckoi Teopud HaaexkHoctd (mox pea. b.B. I'HemeHKO, KOJIJICKTHB
aBTOpOB). Mocksa, Cos.Paduo.

Teopust Ha BEpOSTHOCTUTE W MaTeMarhiecka cratuctuka (coBm. ¢ A.A. [emeBbim). Coghus,
Hayka u usxycmeo.
Matematixa siuolaikiniame pasaulyje (Maremartuka B coBpemenHoM Mupe). Kaunas, Sviesa.

MaremaTuka 1 KOHTPOJIb Ka4eCcTBa MPOAYKIIMY, HA MOHTOJILCKOM sI3bIKe. Yiaun-bamop, Yiacvin
Xosmanuiin azap.
MaremaTnka 1 MaTeMaTHIeCKoe 00pa3oBaHUE B COBpEMEHHOM Mupe. Mockea, [Ipocsewetniue.

dopmupaHe Ha MUPOTJIE/ Y YYSHULIUTE MPU 00yIMHHUETO 10 MateMaTtuka. Coghust.

BBenenue B Teopuro MaccoBoro oocimyxuBanus, 2-¢ u3a. (com. ¢ M.H. KoBanenko). Mocksa,
Hayka.

Kypc teopun BepositHocTel, usn. 6-e. Mocksea, Hayxa.
The theory of probability, uzn. 6-e. Mocksa, Mup.

The Theory of Probability. New York, Chelsea.

Kypc teopun BeposiTHOCTEH, Ha apaOCKOM si3bIKe. Eeunem.
Introduction to Queueing Theory, u3a. 6-¢. (coBm. ¢ U.H. KoBanenko). Boston, Birkhauser.

Teopus BepostHocteit (coBM. ¢ M.H. KoBanenko). Kues, Buwa wixona.

Einfuhrung in die Wahrscheinlichkeitstheorie. Berlin, Academy Verlag.
BBeneHune B crienmanbHOCTh MaTeMaTtuka . Mockea, Hayka.

Probability Theory (cosm. ¢ O.b. llleiitnunpiv). Boston, Birkh&user.
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Enemenrapuu yBoz y Teopujy BepoBaTHohe (coBM. ¢ A.Sl. XununHbIM). beoepao.

Probabilistic Reliability Engineering (cosm. ¢ M. A. Ymakossim). New York, John Wiley& Sons.

Random summation: limit theorems and applications (coem. ¢ B.}O. Koponessim). New York,
CRC Press.
Theoria de las Probabilidades. Madrid, Rubinos.

Lehrbuch der Wahrscheinlichkeitstheorie. Frankfurt, Verlag Harri Deutsch.

Theory of Probability, , u3x. 6-e. New York, Gordon and Breach Science Publishers.

The Theory of Probability and the Elements of Statistics. New Y ork, Chelsea

Statistical Reliability Engineering (coBm. ¢ W.B. I1aBnoBeiMm u U.A. Ymiakoseim). New York,
John Wiley& Sons.

Kypc teopun BepositHocTeld, 7-¢ u3a. Mockea, Doumopuan YPCC.
Ouepk 1o UCTOPHUH TEOPUU BeposiTHOCTEH. Mockea, Doumopuan YPCC.

DieMeHTapHOe BBEACHHE B Teopuio BeposTHocTed, 10-oe m3a. (coBm. ¢ A.Sl. XMHUHHBIM).
Mockea, Doumopuan YPCC.

becensl 0 matemarrke, MaTeMaTHKaX M MEXaHHKO-MaTeMaThdeckoMm (akynbrere. Mocksa,
MI'Y.

Kypc teopun BepositHocteld, 8-¢ u3a. Mockea, oumopuan YPCC.

BBenenue B Teopuio MaccoBoro oocnmyxuBanus, 3-¢ u3ll. (coBM. ¢ M.H.KoBanenko). Mocksa,
Kom-Knuea.

Ouepku 1o uctTopun MaremMatuku B Poccun, 2-e m3n. Mocksa, Kom-Knuea.

MareMaTuka u XKu3Hb, 3-¢ u3a. Mockea, Kom-Knuza.
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BRIEF NOTE ABOUT LIFE AND SCIENTIFIC
APPROACHES BY B.V. GNEDENKO

(in commemoration of the 95™ anniversary of the birth)

V.S Koroliuk, 1.N. Kovalenko,

[M.I. Yadrenkd, D.B. Gnedenko

Complete text is given in Russian version of the Journal.

Boris Vladimirovich Gnedenko was born on January 1% 1912 in
Simbirsk (Russian city on Volga River). In 1918 he enter school. As he
wrote in his memoirs: “Everything was normal except arithmetic: | did not
like it at all. | loved poetry”. At 15 he tried to enter Saratov’s University
but was rejected due to young age. Then he wrote a letter to Minister of
Education and had got a persond
permission to attend the University.

In 1934 B.V.G. became a
postgraduate at Moscow State University
where his advisors were famous
mathematicians ~ Andrei Nikolaevich
Kolmogorov and Alexander Yakovlevich

K h| I’]Chl n. Andrei Nikolaevich Kolmogorov

In 1937 B.V.G. was arrested by NKVD (former name for KGB)
as “a member of anti-Soviet group led by Kolmogorov”. Despite of
tortures he categorically rejected to sign a paper againgt his teacher and
due to lack of evidence wasreleased.

In 1938 B.V.G. became Assistant Professor of Moscow State
University. In 1945 he was elected as a correspondent member of the

Sleraiier Yalivieyieh K Ukrainian Academy of Sciences and in 3 years he became

Academician. In 1960 he moved to Moscow where he had been

leading Department of Probability Theory in Moscow University and had arranged special seminar for

engineers on reiability and queuing theory, the Moscow Consulting Center, Journal “Reliability and

Quality Control. In co-authorship with Yu.K. Belyaev and A.D. Soloviev he had written fundamental

book “Mathematica Methods in Reliability Theory” that became one of the best monograph on the
theme for decades.

B.V.G. died December 27 1995.

-15-
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DEVELOPMENT OF MATHEMATICAL MODELS AND
METHODS OF TASK DISTRIBUTION IN
DISTRIBUTED COMPUTING SYSTEM*

Matteo Gaeta
Department of Information Engineering and Applied Mathematics of the University of Salerno, Italy

Michael K onovalov
Ingtitute of Informatics Problems, Russian Academy of Sciences, Moscow, Russia

Sergey Shorgin
Ingtitute of Informatics Problems, Russian Academy of Sciences, Moscow, Russia

Abstract

The article deals with certain aspects of Grid and Grid modeling. Grid is a distributed software-
hardware environment based on new computation and job flow management structure, principally. For
analyzing the problems related to the logics of user-resource interaction, there has been developed a
general model scheme. Within that scheme the authors consider the models that allow the formulation
of concrete mathematical tasks. The ways of solving the assigned tasks are discussed as well.

1. Grid concept and review

Today the world’s scientific community considers Grid technologies as the most perspective
computing model that is able to use geographically distributed resources. Grid is a software-hardware
environment that provides reliable, stable, occurring everywhere and inexpensive access to high
performance computing resources [1]. It is a distributed software-hardware environment with
principally new computing organization and knowledge/data flow management. Grid concepts have
given birth to a new model of organization of different forms of data processing (computing) by
suggesting the technologies of remote access to resources of different types regardless of their
positioning within the global network environment. Hence, by using Grid technology it became
possible to execute software units on one or severa computers simultaneoudly; data storages with
structurized (data bases) and non-structurized (files) information, data sources (data transmitters,
instruments, observations) and program-driven devices are being made accessible everywhere. Grid
name can be explained by some analogy with electric power network (power grid) the latter providing
universal accessto electric energy [2].

The purpose of creating the Grid was integration of a certain number of spatial distributed
resources in order to provide possibility of accomplishing a wide class of applications on any
aggregated combination of these resources regardless of their [ocation

Grid implementation is an infrastructure consisting of resources located in different places,
telecommunication networks connecting these resources (networking resources) and consistent along
the whole infrastructure software (middleware) for supporting remote operations and accomplishing
controlling and management functions over operational environment. Grid is created for bringing the

! Thiswork was supported by the Russian Foundation for Basic Research, grant 05-07-90103
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resources in general use. The resources owners and the users act in conformity with certain definite
rules of providing/using the resources form a virtual organization.

Grid is the collective computing environment where each of the resources has its owner, and
access to resources is cleared in time-and-space divided mode for numerous members of the virtual
organization. The virtual organization can be created dynamically and has alimited lifetime.

In that way, following [3], one can define Grid as a spatia distributed operating environment
with flexible, secure and well-coordinated resources distribution for accomplishing applications in
virtual organizations created dynamically.

The ideas of the Grid were brought together by scientific community. Research and
development of Grid at the initial stage were focused on supporting high throughput scientific-
technological computing tasks. As a result, anumber of protocols have been suggested. These included
communication and secure authorization protocols as well as [...] protocol for accessing the remote
computing, file and information resources. The set of protocols is sufficient for running and controlling
tasks as well as delivering input and output files. The protocols were supported by means of reaization
of host system Globus Toolkit [4]. Globus Toolkit (GT) and a number of software products developed
on its basis have formed a software component of severa large Grids, including DataGrid [5] and
GriPhyn [6]. The applications for processing the results of experiments in nuclear physics were
installed on these Grids. Integration of distributed resources became of utmost importance and proved
to be extremely useful for processing large data volumes and solving massive computational problems.

The main provisions of Grid software architecture standard proposed in [7] (OGSA - Open
Grid Service Architecture) follow the object-oriented model and consider the Grid service as a key
object. By means of service remote call methods the application receives a definite servicing type. In
that way, unification of different functions such as access to computing and storage resources, to
databases and any software data processing is accomplished.

Architecture of the Grid-services solves a problem of distributed environment —
interoperability problem by means of standardization of the way of service interfaces description. In
thisregard OGSA is based on the Web-services standards [8].

Beginning from the version 2.0 Globus Toolkit became a de-facto Grid standard accepted by
scientific community as well as by the leading players of IT industry [9]. Because GT from the very
beginning have been carrying a status of open software, by the present moment considerable
experience of its application in large-scale projects have been accumulated. By using the GT tools
different groups of specialists have developed additional services for file replication, authentification,
task management, etc. In 2003 the first version of toolkit based on OGSA architecture, namely Globus
Toolkit 3.0 was launched.

- Problems of Grid implementation and development require to solve a number of tasks, which
solving is impossible without using mathematical methods. It is possible to make out the
following directions of investigationsin thisfield:

Formalization of construction of GRID structure as awhole;

Planning of flows in the network graph with the purpose to grant to an user both terminal and
network resources,

Forecasting of a situation (congestion of resources, time of performance of the tasks, etc.);
Formalization of processes of search and granting of resources with the purpose of
development of appropriate protocols;

Adaptive resources management.
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2. Modeling of tasks distribution in distributed r esour ces networ k

In this article, we shall deal with the last direction and consider certain agpects of operation of
the systems consisting of pre-assigned number of distributed computing resources and separate users,
remoted from the resources, that access them in order to accomplish the newly arising tasks.

Let's extract the key factors dealing with the logics of “user-resource” interaction
organization from the problem of complex computing realization on distributed resources.

At the same time we do not touch the issues of software, technical and any other support of
such interaction. Principal attention should be given to preparation (parallel processing) of service task
and to selection of concrete resources for carrying out computing. For making analysis of these
problems a general model scheme should be worked out. Within the scheme different models alowing
formulation of concrete mathematical tasks can be considered. The ways of solving the assigned tasks
can be discussed as well.

2.1. Conceptual model development

The main purpose of the model is to provide a general logical scheme that could describe the
key directions within the problem of collective use of distributed computing resources such as the
analysis and optimization of the processes of tasks distribution and accomplishment.

The model must be designed in such a way that the main problems amenable to mathematical
formalization and deal with calculation of characteristics interaction of “user-resource” type,
scheduling these processes and executing instant management over them can be stated within it. The
model must take into account the following factors:

- A system that is being modeled consists of the following components. 1) Computing
resources 2) Resource users 3) Telecommunication network for exchanging information between
resources and users.

- Resources are understood as any technical means and facilities that are capable to provide
the users with processor time and access to main storage and read-only memory, software systems and
databases. Depending on the situation, the resource role can be played by different objects from PC to
powerful territory distributed computing complexes.

- Resource users can be regarded as different arbitrary users from physica persons to
intergovernmental organizations.

- Connecting telecommunication network can be different depending on the situation; it may
be one or severa local or global networks, their usage making possible to provide interaction between
the system participants under consideration.

- All the system components are not static and their characteristics change during the period
that is shorter than characteristic modeling time.

- All the participants of the system under consideration are independent from each other and
their vital activities not necessarily come to accomplishment of certain functions within the system
under consideration.

- The main system participants can form sub-systems. It is dynamic aggregation that can
reflect physical peculiarities of the objects under consideration as well as ones of “virtual” nature.

- A system as awhole, its main participants such as the resources and users, sub-systems that
are built from separate components — al these carry the features of purposeful behavior. The purpose
of the system’s functioning, in the broadest sense, consists of the most advantageous and full
utilization of resources for maximal accomplishment of user’s queries.
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- The aove-mentioned factors must be reflected in the model, preferably, in formalized,
algorithmically precise form. But at the same time, because of the breadth of problems related to the
processes of collective usage of computing resources, the model can admit non-formal, verbal
descriptions along with purely analytical units and the usage of a formal body of mathematics.

2.2. Stating certain mathematical and algorithmic problems

2.2.1. A problem of optimal task partitioning. This problem statement was initiated by
application works carried out by Computing Center of the Moscow State University, Russia [10] and
must reflect the following qualitative features of area object.

A resource user must accomplish a single task by using the services of several computing
resources. The task in question cannot be fulfilled completely during the gppropriate user time on any
of the available resources. The user must divide the task into parts and access different resources by
forwarding them in task fragments. Reduction of the volume of forwarded portions lowers the risk of
undesirable, depending on the resource condition, interruption of the task fulfillment. However, too
small portions may be disadvantageous due to their very large number resulting in unjustified
additional time losses. Selection of “partitioning diameter” (during planning stage, or in the process of
task accomplishment) is the subject of optimization task.

2.2.2. A static problem of task distribution among computing resources. This problem
statement corresponds to conception of functioning of the upper level of Grid system management (the
level of resource broker). Its mathematical base is a discrete-combinatory problem of assignment.

The problem consists of finding the optimal schedule of task distribution among computing
resources at the stage previous to direct accomplishment of these tasks.

Limitations of the model are the current or forecasted characteristics of the nodes of
information and computing network that are determined at the lower level of management system (the
level of local Grid system resource manager). These characteristics can be, for instance, the number of
processors, memory capacity, local schedule of task accomplishment, etc. Optimization criterion must
contain the factors reflecting the user’s budgetary capabilities and aspiration of the resource supplier
for maximizing his profits.

2.2.3. A dynamic problem of resource selection management. This problem statement
corresponds to conception of functioning of the lower level of Grid system management (the level of
local manager). Its mathematical base is a theory of Markov sequences control.

The problem consists of selecting a strategy of resource selection during direct
accomplishment of the tasks. This strategy should use as a base the schedule of task distribution that
was worked out a the upper level of management system and adjust the schedule in real time
proceeding from observation of the process's current states.

For solving the problem statements listed above, there should be worked out the methods and
algorithms of their solution. A computer model of double-layer system of interaction between resource
suppliers and users should be built. A software system must implement the following models and
algorithms:

- Algorithm of assignments problem solving as applied to a problem of creating the optimal
(static) schedule of resource distribution at the highest level of management system.

- The process that simulates accomplishment of tasks from different users on distributed
computing resources.
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- Algorithm of resource selection adaptive management at the low level of managing system that

was integrated into simulation model of task accomplishment process.

2.24. A problem of selecting efficient task servicing discipline. While allocating their
resources for public usage, the owners are interested in the most efficient use of their resources.
Usually, while solving the problem of resource distribution, it is implied that the effectiveness
functions are the system’s augmented throughput, or decreased tasks execution time. However, it is
necessary to keep in mind that the significance of tasks accomplishment increases with approach of the
term of applied task accomplishment. Therefore, it is necessary to study the service disciplines, where
the decisions regarding task accomplishment priority and allocation of the parts of resources depend on
the current state.

A queueing system is considered here, where the calls are characterized by a number of
parameters that influence servicing duration. In particular, each call is characterized by data volume
that decreases in the course of servicing. Instantly the system can service only one query.

For the system under consideration one must use service disciplines with time-sharing.
Among the smplest algorithms of that type is Round Robin, where al the calls are served in the order
of their arrival according to time quantum cycle after cycle. But it would be natura to assume that
there should exist algorithms with more complex, but more efficient servicing schemes. Under such
algorithms the servicing efficiency criterion is considered to be not only the maximal data processing
speed of a server but also responsiveness of the user’s interest.

It isintended to use algorithms where servicing priority is given to queries that were sitting in
the system for the longest time. In the beginning, all the queries are serviced during one time guantum.
If aquery was not served completely during that period, then it is moved to the next group where more
time quanta are allocated for servicing of the queries, etc. There are very many variants of servicing
discipline selection. For studying different query servicing algorithms and choosing the most efficient
servicing schemes, it is necessary to develop the emulation model that can be used for tackling
different variants and selecting the values of corresponding parameters.

Conclusion

Grid is a distributed software-hardware environment with new organization of computing and
task/data flow management principally. When Grid infrastructure is created, the problem of efficient
resources use organization arises. Within this problem one can point out the necessity of developing a
general model of the processes of tasks distribution among computing resources of distributed
computing system and creating the methods and algorithms for solving particular optimization
problems. Among them are the problems of controlling the volumes of forwarded tasks, optimal
selection of appropriate resources on the stage of task preparation and accomplishment, determining
the efficient disciplines of task servicing, etc. At present, authors actively work in this direction. The
relevant R&D results will be published in the next articles.
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Abstract

The Bayesian approach for certain tasks of queueing systems theory and reliability theory is
introduced. The method provides the randomization of system characteristics with regard of a priori
distributions of input parameters. This gpproach could be used, for instance, for calculating average
values and for construction of confidential intervals applicable for performance and reliability
characteristics of large groups of systemsor devices.

1. Introduction and main assumptions

Theory of queueing systems is a well-developed mathematical discipline. Based on it a substantial
number of positive R&D results have been generated. The results obtained in studying queueing
systems and networks proved to be of significant profundity and importance from mathematical and
practical points of view. In fact queueing systems and networks are able to model a broad class of real
systems, info-telecommunication systems and networks being in the first place. In order to reflect real
processes in a more adequate way, the present development of queueing theory is being carried out
mostly with a focus on studying more complex service disciplines, input flows and service time
distributions with more and more complicated probabilistic characteristics.

One of the directions of generalization of problem formulations is the complication of probabilistic
structure of one or more queueing systems input parameters. Instead of considering traditional input
flows, the researchers study Cox flows, self-similar flows, Markovian and semi-Markovian flows, etc.
Similar generalizations are made regarding service times distributions. To some extent, these
generalizations can be interpreted as the randomization result of these or those parameters of more
“simple”’ flows and service times distributions. Thus, Cox process is obtained as a result of special
randomization of Poisson flow intensity, etc.

2 Thiswork was supported by the Russian Foundation for Basic Research, grant 05-07-90103
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All these generalized modern formulations assume that stochastic method of randomization “affects’
the parameters of a system precisely during its functioning, meaning that we primarily know the kind
of the system we are “dealing with”, even when the system is rather complicated and then we study
characteristics of this particular “primarily fixed” system. However, in real life often the system under
study is specified in some sense vaguely, or inaccurately. For example, even when we deal with the
simplest systems of M|GJ1 type, we may not know a priori the input flow parameter | and the service
parameters i and s *. Such situations can occur studying the whole class of queueing systems when
the only known characteristics are the input flow types the service distribution and the service
discipline, but at the same time the concrete parameters of these flows and distributions, generally
speaking, vary for different queueing systems of a given class. A researcher does not know a priori the
gueueing system belonging to the given class he is dealing with. For example, such situation can take
place testing a series of uniformed commutation or transmission devices manufactured by the same
company. Spread in some of their performances can be explained by natural technological deviations
during manufacturing process. In this particular case, since the unknown characteristics are the “initial”
parameters of the flows and service times, a natural thing could be the use of a randomized approach
according to whch the values | , m and s > become the elements of a probabilistic space, but in
general, one can speak about probabilistic space with uniformed queueing systems being its elements.
In this situation it is quite natural that the calculated characteristics of such randomized queueing
system are randomization of similar characteristics of “usual” queueing system of similar type taking
into account a priori distribution of queueing system input parameters.

So, in the same example concerning a M|G|1 queueing system there arise the tasks of “common”
characteristics randomization of such systems with regard for a priori input parameters distributions. In
other words, we can make assumption about exponential, uniform or any other distribution of one or
several values | , m or s? (that become random variables under such approach), about their
dependence or independence, etc. The obtained results could be used, for instance, to calculate “in
general” average values and to construct confidential intervals applicable for these or those
characteristics of the queueing system class under consideration. Naturally, such approach queueing
models development can be called Bayesian and it was formulated for the first timein [1].

The Bayesian gpproach can be used aso in problems of reliability estimation. As it is known (see [2]
), the availability factor of the restorable device in a stationary mode can be calculated using the
formula

I-l

K= . m
[*+m* | +m’

where 1! is the average operating time between failures, and p™ is the average restoration time. If we
accept the hypothesis stated above that the device under consideration is randomly selected from some
set of similar devices whose average reliability characteristics vary, then according to the reasonings
presented above, vaues A and p could be considered as random. Hence, under these assumption the
availability factor k is random, too, and its distribution depends on distributions of values | , ir. The
obtained results in this field could be used, for instance, for calculating “in general” average values and
for the construction of confidential intervals for reliability characteristics of the overall set of
investigated devices.
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2. The Bayesian approach to queuing systems.

In order to explain the essence of the task formulation we present the following example. Let us
consider a situation when an observer deals with rather large series of queueing systems M|M|1[0 that
differ only in service distribution parameter. In particular, these can be certain devices, commutators,
routers or any other servicing tools. It is known in advance that their functioning can be modelled by a
system belonging to the above-described type., i.e these systems have identical service discipline,
typesof input flow and of service timesdistribution.

This example assumes that the input flow characteristics are aso identical for all the systems of a
given series; only numerical characteristics of service are different (i.e. the parameters of exponentia
distribution).

Dispersion in characteristics of service is due to technologica (design) reasons and the main aspect of
the problem statement is the fact that the researcher does not know what the rea value of service
parameter of the system belonging to a given series under study that was selected by him at random.
The only thing that he knows is“a priori” distribution of this parameter (since the series is supposed to
be large, one can consider stochastic phenomena in relation with that series and introduce probabilistic
distributions). The researcher is interested in finding out service characteristics for a series as a whole
(or characteristics of the system “selected at random”). Obviously, along with traditiona factors of
stochasticity that occur in queueing systems (stochasticity of input flow and service processes), there
appears one more factor of stochasticity related to randomized selection of the system under study.

Let us assume that the service parameter nm of the systems under study can take only two values: m
and m, with probability p, and p,, respectively. In “physical terms’ it means that among the system
series under study (routers, machine tools, etc.) only two “varieties’ of servicing devices occur.
Devices belonging to the first variety provide the service with parameters m, while devices of the
second variety provide the service with parameter m,. Then the loading factor of the system “selected
at random” becomes the random variable that takes the values | /m with probability p, and | /m,
with probability p,. The steady-state probability of blocking the “selected” system due to the
interference of the random factor of selecting a concrete system becomes “random” itself and takes the
values | /(I +m) with probability p, (it is the probability that a system belonging to the first variety
has “fallen into the researcher’s hands’) and | /(I +m,) with probability p, (meaning that a system of
the second variety “has fallen into the researcher’s hands’). It is natural that the “averaged” blocking
probability of such “Bayesian” queueing systemisequal to p,| /(I +m)+ p,I /(I +m,).

As we can see, there is no need to use the methods of queueing theory for studying the Bayesian
gueueing systems. Bayesian system is “randomization” of a certain “ordinary” queueing System,
meaning that the Bayesian queueing system characteristics can be caculated by means of randomizing
subsequent averaging (by a priori distribution of the parameter or parameters) of the “ordinary”
gueueing system characteristics that have been calculated earlier by using the methods of queueing
theory. In other words, the mathematical part of the job comes to this particular randomization and
averaging. At the same time, it is an expedient from both technological and conceptual points of view
to accomplish randomization of stationary characteristics of “ordinary” queueing systems and obtain
the steady-state characteristics of Bayesian queueing systems.
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We would like to point out one more substantial model that can be described mathematically with the
help of Bayesian queueing system. Let’'s assume that a researcher considers not a series of systems
with quantitative parameters that change with the time. For example, there exists a servicing device,
one of its elements being replaced by another one at the moments that we do not know beforehand,
then being replaced by the third one, etc. Such a system can be the frontier post at the airport, where an
officer on duty is relieved from time to time at the moments not known by the observers (passengers).
The only things an observer knows are the probability that he will have “ come upon” a certain concrete
frontier officer and an average time of passport checking by each frontier.

Under such gpproach the system structure and service discipline do not change with the time while
only quantitative parameter of distribution of service changes (e.g. intensity). The input flow
parameter can change in a similar way. There is no information about the moment when changes
occur. The researcher is aware only of distribution of the vaues of “changeable’, random parameters
he “comes across’ while examining the system at a*“random” moment of time.

Since it is assumed that the researcher does not have any information about the moments of the system
“reorganization”, and even about distribution of these moments, it is impossible to describe transient
processes within such kind of a system. Therefore, it is possible to carry out analysis (and subsequent
randomization) of only steady-state distributions of the queueing system under analysis. In order to
give meaning to this problem statement, it is necessary to make an assumption that the system changes
quite “rarely” so that at each interval of constancy of the parameters, the queueing system “had time’
to reach steady-state condition. Of course, the results of such anaysis will be rough because steady-
state condition, strictly speaking, cannot be reached in real life.

3. Simple models of “ Bayesian” queueing systems

Below two more simplest models of “Bayesian” queueing systems are presented in order to provide
further elucidation of specific character of the problems that emerge under such an gpproach and of the
obtained obtained results.

Uniform distribution of | and n: loading factor

Let us consider an arbitrary queueing system with input flow intensity | and service intensity . The
loading of such systemisequal to r = /. Asit is generally known, the availability of steady-state
mode of the system under consideration depends on the valuer which gpperas in many formulae that
describe characteristics of different queueing systems. Hence, the study of the value r should be
considered within the frames Bayesian theory of queueing systems.

The variety of possible and interesting distributions of variables | and rr for their joint gpplicationsis

rather wide. We consider one of the simplest but at the same time very common in practice cases when
the values | and mr are independent and uniformly distributed on some certain pre-determined
segments. Such model is good for describing stuations when some legitimate interval of values have
been assigned for both values | and nr (or for any of them), but the real value | or/and nr can vary
within such limits.
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Assume that the random variable | has a uniform distribution on the segment [a' 0 ] the random
variable i has auniform distribution on [am,bmj, with Ofa £b,0£a, £Db,.

In this case, the cumulative function of the random variabler =1 /nr distribution can be written down
as follows:

Pir <x}= @ 1 1 ddm
bI - bm - a,

I/ mex

Subsequent calculations depend essentially on relation between the values & /a,, and b, /b_,. Let us
suppose for the sake of definitenessthat a, /a,, £, /b,,. Then:

provided X £ a, /b,

P{r <x}=0,

provided a, /b, £ X£ a /a,

— (me- a )2
P{r <X}—KT,

provided a, /a, £ X£Db /b,

P{r <x}= K?m;bmx- a ?(bm am),
o

provided b, /b, £ X£ED /a,
[ - a,x)’

=1-K——
P{r <x} o ,

provided x3 b /a,,

P{r <x}=1,

1
(bm } am)(bl -a)

when

L et us derive the density of random variable r :
provided x£ a, /b,

f.(x)=0,
provided a, /b, £ X£ & /a,

) )
f, (%)= K?—;- 2
[%)

provided a /a,£X£ED /b,

-26 -



study

Reliability: Theory & Applications No.4, December 2006

2

f, () = KEon %
C(X) = o
§ 2

provided b, /b, £ X£D /a,

&p? a0

f.(0)= Ké—'z- - o

2X 2 5
provided x3 b, /a,,
f. (x)=0.

Through accomplished elementary cal culations, we derive the average value and the second moment of
random variable r , that are respectively equal to:

.- b +a Ibrn
2(b,-a,) a

m

a‘l2 + al bl + qz
3a.b,

Er?=

Itisevidentthat if b - a4 ® 0 and b, - a, ® 0, i.e. contracting the range of the random variable |
to some fixed point | ,, and the range of the random variable n to some fixed point m,, the value
Er , asit should be, tendstol ,/m,, and thevalue Er * tendsto | 2/ nf.

Moreover, we note that the dependence of the average value of r on distribution | is reduced to
dependence on the mathematical expectation | . At the same time, dependence of Er on parameters
of distribution r has a more complex look.

Inthecase a /a,2 b /b, , the formulae for calculating the cummulative and density functions of

the random variable r are similar. The mathematical expectation and the second moment of the
random variabler in this particular case coincide with the values that have been calculated previously.

Based on the obtained results, it would be easy to calculate other necessary characteristics of value r .
It is worthwhile to observe that the examined model allows to study an important situation when
| < has the probability 1. In this case r <1, which is the condition of ergodicity of the systems

having one servicing device. By virtue of postul ated independence of random values | and n, and the
condition for | <n issétisfied only if thecondition O£ a, £b, £4a,_ £b,_, holds.

Exponential | andn distribution: loading factor, probability of losses in the sysem M|M|1]0
and avalaibility factor
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L et us consider another probabilistic model for the values | and rr. In a situation when there is no a
priori information about their mean values, it we can consider as a “first approximation” a model
where | and mr are exponentialy distributed with known averages, 1/l and 1/m respecticely).

Assumption about | and n has been retained.

So, the cummulative function of the random variable | distribution is equal to 1- exp(- lu) and the
cummulative function of the random variablerr distribution is equal to 1- exp(- mu). As we did in
the previous section, le usfirst of all consider r =1 /. Obviously, for x3 0 we get

P{r < x} = P{I < m(} = (‘jD{I < xy}dP{m< y} = dl exp(- Ixy)]mexp(- my)dy =
IX

m+1Ix

Hence, it follows in particular that the random variable r in this case does not have any moments of
the first and higher orders, as distinct from the situation described in the previous section. However,
some other characteristics of Bayesian queueing systems, depending on random variable r =1 /1,

can have finite moments. Let us consider, for example, the queueing system of M|M|1|0 type. The
probability that a signal has been received by the system will not be lost in a steady-state mode is equal

top :1/(1+r) according to Erlangian formulae. As for the Bayesian problem statement, this

probability becomes “random” by itself. Let us consider the distribution of the random variable p
under the conditions of the model under study.

Provided O£ y£1

my
Plo<yl=P{r >@1- y)/y}=—2—
b <yi=P my +1(1-y)
Correspondingly, the random variable p density isequal to Lz , While the averaged
[y +11- y)]

probability that the call isnot lost looks as foll ows

: mly mi m_ | .9
Ep = ¢ dy = Fnly 12
P ryria T i FE T m

It would be easy to calculate also the second moment of the random variable p aswell asits other
characteristics. Let us note hat for m=I

Ep =1/2.

Thevalue
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n
=1/(1 =
p =1(1+r)=——

is equa to value of the avaaibility factor k (see above). Hence, the distribution of the random
avalaibility factor in case of exponentially distributed | and i is presented above as the distribution
of random value p .

4. Conclusions

The results presented in this article, related to Bayesian approach for queueing systems' and reliability
problems, are very preliminary, or “trial” ones. It is obvious that further advancement will require
consideration of such apriori distributions of the values | , n and other traditional queueing systems
as well restorable devices input parameters that can be of practical interest. The distributions of the
variables that characterize the functioning of different system types can be calculated after they have
been randomized taking into account of the given a priori distributions.
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Abstract: This paper deals with study of the sufficient condition of approximation of raring process
with mixing by renewal process. We consider use the proved results to practice problem too.

The limit theorems for raring processes were obtained by many .authors with use the different
technics [1-8] . In the article [1] it was constructed the first model of Bernoullis' rarefaction of
renewal process and it was obtained the elegant proof of approximation of such processes by Poisson
process. The problem of necessary and sufficient conditions of such agpproximation was solved in the
articles [3, 5]. The genera procedures of construction a raring processes from initial processes were
considered in works [2, 4, 6, 7, 8, 9]. The authors of articles [2,7, 9, 13] obtained new results for
concrete apllied models with help the proved theorems of raring processes.

This article is to some degree a continuation of [9]. In section 1 it is proved the limit theorem.
This proof is self-depended. It does not apply results of other offers. In section 2 it is considered the
application of obtained results to concrete models.

If we have a strictly increasing amost sure sequence of positive random values {t, ,i 3 0},
t.,, >t; ,i3% 0 then we can define random flow of points-events on the time axes. The moment
appearance of i -th event coincides with time t ;. Any underflow this flow is named raring flow. Thus
i - th event in raring flow has number b (i) ininitial flow (it is clear thatb (i) 2 i). At the beginning
we shall study the sequence b (i), i 3 Oand then we shall construct this sequence for concrete model
of raring process.
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1. Limit theorem.

L et us consider the sequence of discrete random values
x(t),t1{0L2..}, x®1{12..}.

We are going to investigate distribution the following sequence

b () =x(0), b (m+1)=b(m)+x (b(m), me1.

For this purpose, we introduce the following objects

v(it)=max{ms3 1:b (m)£t}, a (k) =sup sup |P(B/A)- P(B)|,

X0 Al F Bl Foyu

here F,, =s (x(s),s£x), Fk,=s (x(s),s? x).

Statement.The following inequality holds for any x>0

P(b (m) <) =max P(x (t) <) ([x] +1).

Proof. We have by definition of b (m)

[x]+1+

X
{b(m)<x}I X (i)<—
YOy
from latter one proof follows.

Now we will proof the limit theorem for random vaues b (m) in case when process
X (t) depends on parameter n. The dependence on n means , in this case, that sequence processes
X, (t) must convergence to infinity (in some sense) at fixed t under n ® ¥ . Such situation occurs in
practice problem very often. The parameter n isindex for all values which are defined by x,, (t) . For

example, thevalues v(t) transformto v, (t).

Let P denotesweak convergence of random values or distribution functions. Let N(t) isequal
n® ¥

to number of renewals on the interval [0, T]of renewal process 1 é h,,i3 1%. This process has the
I k=1

following property Ph ,£x)=R(X), Pl , £x)=R,(x), i32. Here R R,(} ae a
distribution function.
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Theorem 1. If sequence of numbers ¢, ® ¥ exists such that the following conditions hold :
H -1 — .
1) limPk,(O)c;" £x)= R(9;

2)lim sup | P(x, ([c,d ])c;"£y)- R,(y)| =0;

N®¥ agd £t

d -- any positive number, t <¥ , functions R () are continuous distribution functions for
y>0;

3) lim a ,(c,)c, =0,
then v, (c,t) I(:;¥ N(t) for everyfixed t.

Proof. We denote by b, (m), m3 1the sequence which isdefined by the sequence b (m) under
condition x (0) =k. Thatis P(b, (m) =s) = P(b, (m) =s/x (0) =k).

Further v(k,t)= max{m3 1:b,(m)< t}.

We define the foll owing sequence of random values n, (m) :

N.(0)° 0, n @ =x (K), N (M+D=n,(m)+x @, (M), m 1.

Further let V, (t)= max{ m3 1:n,(m) £t }
Now we introduce the sequence of random integer numbers b, , (m), m 3 1, which have
the following distribution function

P(b, (M) =s)=P(b (m) =s/x (0)=I,x (1) =k)=P{n,, (M) =s- 1 - k/ x (0)=I,x (1) =k].

We will denote by v, , (t) = max {m3 2:b,, (m£ t}.
By the definition of v(t) and v(l,t) we have stochastic equalities (right and | eft parts have the
same distribution function)

v(t) =§1] 1(x (0)=1)(v(1,t) +1), V(1) =[té’1']|(x 1)=k/x(0)=1 ){v, . (t) +2),

=1 k=1
herethe function 1 (%) isindicator function of sets.
Applying indicator identity

SI(>)>< =1+ |(>)(SX _ 1)’
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we get
t]
M s'® =1+5 M1 (x(0)=1)(s""0" - 1),
=1
| [16” v (1) +1
M S0 =14+ & M I (x(1)=k/x(0)=1 )[s"©"* - 1),
k=1
here si (0,).

If the x (t) depends on the parameter n, then latter equalities have the following forms.

Put

M Svn(cnt) - gn(cn t S), M SVn,k(Cnt) = fn,k (Cn t, S) .

Further

y
g.(c,t,8) =1- Plx,(0)£t)+s 5 M1, (0)=1) st &0

=1

[eyt-1]
M 5050 =1 Plx ()£ ¢,t/%,(0)=1)+s & MI{x,()=k/x,©=1 s . (1)

k=1
Wewill divide the sumsin the right parts equalities (1) into two sums:

legd] e
a +a @)
1

[c,d]+1

The first sum we can make less than given number. This follows from the conditions 1,2 and
continuous of functions R (3 in zero.

The second sum consists of the expectations of two random factors. These factors are bounded by
one and measured with respect to s -algebras F;,, F,,, ., respectively. Thelatter one enablesusto
change every summand of second part of (2) by factor of expectations of the given random values
with error lessthan 2a (c,d) (look for example (20.29)[10]):

We have the following estimatesunder | 3 ¢, d

| MI(x,(0)=I) s""=Y - MI(x,(0)=I) Ms*"=Y |£ 2a (c,d),
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[ed]- !

MshteV = & s (Ph, (d)£c,t- I,n,, (d+1) >c,t- 1 /x,(0)=1)+
d=0

£ Pl () EC,t- I,n,, (d+D) >c,t- 1 ))=MenEED 4 p
herelpn|£Kan(Cnd)! K<¥

Pk, (£ c,t/x,(0)=1)- Plx,(1£ c,t ) £a,(c,d).
Further we have estimatesincase k3 c.d:
IMI(x,,(1)=k / x,(0)=1)s"*“" _ MI(x,(1)=k /x,(0)=1)M sV |£2a (c,d);

n (nt) Vn + (nt'l'k)
[M g™ M ghnee |£ K,a,(c,d), K, <¥.

Now we can rewrite of (1) in the following form

[cyt]
g,(c,t,9) =1- P, (0)Ec,t)+a,,(d ) +b,, +s & Pl,(0)=1) f, (c,t - 19,

I=[c,d] +1

fn,l (Cnt - I) =
[ct]
1- Pl,(VEc,t)+a,,(d)+b,+s & PK,()=k)f, .(ct-1-ks9), 13[c,d],
k=[c,d]+1
here

|b,; [Ekia,(c,d) k<¥,i=12 a,,(d)E P(O<Xn(0)£cnd),

a,,(d )£ sup P(0<x,(@)£c,d).
q[c,d]

Further we introduce a sequence of independence random values with
the same distribution function {h (n,d), k3 1} under fixed d . The distribution function
is defined by the following equality

Ph,(n,d) £x)=Px, (c,d)E x).

We will denote
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m31

S.(nd)=4 h,(nd), D,,O=sup{m:S,(nd)ET.

¥
M %O = § p(Dnyd (t)= d)=: F.q(t9)

d=0

We will estimate of differenceof f  (c,t-1,s),I3c,d and F ,(ct-1,s).
The definition leads to
[ept- 11

£ (Cot-1,9= & " Ph,, (d)Ec,t- I,n, (d+1)>ct-1).

d=0
Further we get for d =0 by condition 2
P, (03 c,t- 1) 2 Plx,(c,d)? c,t-1)=q, + Pl,(c,d)? c,t-1).

Here and after the designation q,, means that we have some sequence of numbers such that it
convergencesto zero under n® ¥ and the following condition holds

19, 1£ 2sup sup [P, ([c, DI)c;t <y )- Ry(Y)].
yEt dEDEL

Wehavefor d =1: Pp, () £c,t- I,n,, (D >c,t- 1 )=

[Cng 1

= & Pk, () =k, x,(k+1)>c t- |- k)=

=1

=

[ct-1]
=8, tlhag * 5 P(x, (1) =k)P(x, (k +1) >c t- | - k)=
k=[c,d]
[ct-1]
=, +hq +0, + & P, (1) =k)P(h,(nd) >c,t- 1- K)=

k=[c,d]
= an,d + rn,l,d +qn + I:)(Dn,d (Cnt - I) =1)_

- [C?i” 2 (P, ()=5)- Ph,(n.d) =) P(h,(nd)=c,t-1- k)= (3)

k=[c,d] s=[c,d]
= I:)(Dn,d (Cnt - I) = 1)+pn,l'
Here

Poil€2(a, +a,(c,d) +a,) a,,= max (a,) I, 1= 2a,(c,d).

We used the Abel's transformation ([12], Chapter X1, Sec.383), for sum of pair factors of (3).
Similar considerations apply to the case d =2. Thus applying (3) we get

I:)Q’]n,l (2) E’Cnt - I’nn,l (3) >Cnt - ) =an,d + rn,2 +
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[ct-1]
+ 5 P(Xn(l)zk) an,Hk(l)E’Cnt_ | - k'nn,|+k(2) >Cnt_ | - k):

k=[c,d]

= an,d + rn,2,d +qn + pn,l,d + I:)(Dn,d (Cn t - I) = 2)'

A APk,0 =9 Plund) =s)(PD, (,t- 1- k-9 =1)- P, (o, 1- k) =1))=

k=[c,d] s=[c,d]

= P(Dn,d (Cnt - I) = 2)+p n,2-

For the latter one we used the Abdl's transformation too and the following equality whichis
checked easy.

P(D,4 (c,t- 1- k-1 =1)- P(D, 4 (c,t- I-k)=1)=
= P(S,(nd)=[c,t] - | - k)+ Pl ,(nd)=[c,t] - | - k).

The implicit introduced sequences have obvious sense and the following estimates take place
It.qE2a,(c,d), Ip,,lE4(a,, +a,(c,d) +q,). Itisnodifficult to show with help

induction that we havefor d = p the following formulas
P(nnyl(p)Ecnt- LL,n,, (p+h>c,t- | ) =
=P[D,q (e t-D=p)+p,,. P.,lE2p(a,, +a,(c,d)+q,).
Thus we obtained next representations for fixed si (0,1)
fo(Cat-1,9= Foy(Cat - 1,9) + Loy, |LuglE Lla,g +a,(c,d) +0,(1), L<¥.

[ct]
0,(C.1,S) =1- P, (O)Ec,t) + K,y +5 g P, (0)=1)F, 4 (c,t - 1,9),

I=[c,d] +1
Foa(c,t-1,9=1- Plx,(c,d)Ect-1)+Z,, +

[cgt]
+s § P, (c,d)=K)F, ,(c,t- |- k,s), 12[c,d].

I=[cd] +1
Here the constructionsof K , and Z , lead to the following relations

limK,, =1, Kys limZ,, =1,2,; max(l,,1,)E ¥,
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and | K, £ 2(R,(d)- R(0)), 1Z,1€2(R,(d)- R,(0)).
Combining construction of F_ ;(c,t,s), condition 2 and continuity of convolution
we conclude that the following limit exists

A'&l!@@ F.a(c,t,s)=F (t,s)

asthislimit is unique solution the following equation
F(t,s)=1+R,(t) +sR,(3* F (t,9), 4
here symbol * denotes of convolution of two functions.

The sequence of generating functions g, (c,t, s) haslimit too
limlimg,(c,t,s)=g(t,s)
Thislimit is solution of the following equation

g(t,9)=1+R () +sR,(3* F(t,9).

Thelatter one and (4) lead to proof of theorem.

Remark 1. We consider the extension of theorem 1. It consists in definition more weakly the
mixing coefficient than a (3) .

Suppose that sequence c,, n3 1 from theoremLl is defined. Now we take any sequence r,, n3 1,
which satisfies the following condition r, ® ¥, r, =0(c,) under n® ¥ .

Further we construct truncated process:

Xn(t)! Xn(t)£cn - T
-1, x,(t)3c,-r,.

n n

— i
X, (1) =i
TC

and construct the s - agebra F,, (r,) =s (x_n(t), tE x) too.

Now we define new mixing coefficient
a,(r,.c,)=sup sup{|P(B/A)- P(B): Al F,(r,) Bl F.,..|.
x3 0

Thus this coefficient is constructed only on those events from F,, on which the process x, (t) is
lessof value c, - r, under t£ x . Such coefficient is useful in those cases when time dependence of
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researched events is controlled by values of process x . (t) . For example, if the event {x_(x) =k}
restrictsof investigation of such eventsby interval [0, x +K].

Now we divide second sum of (2) in thisway:

[Cat] [(Cn 6rn) t] [CCn)t]
a = a + a - ®)
[c,d]+1 [c,d]+1 [(c, - rt]+1

We can do second sum from (5) less any given value due to continuity of R (3.

Further we apply the transformation from the proof of theorem 1 to first sum with use coefficient
a n (rn ’ Cn) -

Thus we can replace the condition 3 of theorem 1 the following condition
3'itexistssuch sequence r,,n31: r,® ¥, r,=o0(c,) under n® ¥ that

c,a,(r,.c,) n(g)¥0 .

Remark 2.If the sequence {t,,i3 0} be such that

limi"*t, =m*, as, m=congt.,
i® ¥

then we get the following convergence under conditions theorem 1

P(t o0y £ xcn)nlg¥ R*R Y (xm) .

It follows from the known theorems of transfer (look, for example [11]).
2. Interaction of two renewal processes.

The model of raring process which is considered below isresult interaction two renewal
processes. This model was offered in  [13] as the mathematical model of practice problem.

Let usdenoteby Z and H two renewal processes: z={V.,i* 13}, H=f ,i31}.

We define stochastic characteristicsof Z,H :

t =élh|, J; =§V|, i=12,K ; Nl(t)=sup{n:tn<t}, Nz(t)=sup{n:J <t},
|=

=1

g; (t):t N, (t)+1 - t, g;(t):\] N, (t)+1 = t, '[>O .
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The momentsof timet,, J, , i®1 arenamed renewal points processes H and Z respectively.
If we have arenewal points of the process Z ininterval (t _,,t,] thenwewill say that the

renewal point t . ismarked by process Z . The process H marksarenewal pointsof process Z
anaogy.

L et usdenote by T02 :O,le,L renewal pointsof H which were marked by Z and Tl(,Tz(,L
renewal pointsof Z which were marked by H . Itis clear that the following inequalities

2 2
T, :O<T1( £T, ETZ( £ L takeplace. It isshown in [4] that sequence random values

( 2 2 (
vV,=T,-T,.,, U, =T, -T,, n=12K,

be Markov's chain. This chain is defined by transition probabilities
P(V,<x)=P(v,<x), PU,<x/V,=y), P\V,,,<x/U,=y) n=12,K.

Itiseasy to see that for investigation V. ,U , it is necessary simultaneously to observe two raring
processes:

2 2 _ 2 2 C_( (
T¢:{T0 =0T, T, - T, ,|_}, T¢={Tl T, -Tl,L}.

We will investigate these raring processes separately. We will use that the processes T¢ T are
raring processes respect to processes H,Z respectively.

We take, for example, T«. The T, asunderflow of H , defines the following indicators

i1 if i-threnewal point of Hbelongsto T¢,
%O, otherwise.

c()=

x(1)=inf{j3Lc(+j)=1, 130

Thus b (i)=b(i- )+x (b (i - 1)), i 3 1be number of the i -th event from H which belongs
toT €. Themoment t ,, ;, is moment of appearance this event. We shall suppose that processes H and
Z depend on aparameter n,n® ¥ suchthat H :{hn,i ,13 ]} Z, ={V

n,i?

i31} . Now the characteristics
these processeshave forms: t ., J .., i=L2,K, g, (1), k=12.

Theorem 2. If the following conditions:

1) there are a positive numbers ¢, ® ¥ and distribution function G(x),x2 0 guaranteeing the
following limit
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lim sup | P(g12(t) <t 1) G(x) =0,
here x is continuous point of G(x);

2) Ig@rgc;lt ne =M m=const.

hold then P, ,, <xc,)® G*EX2
gmﬂ

n® ¥

Proof. We will check all conditions of Theorem 1 for process x,, (). We calcul ate the probability
P(x (1) =m):

P(X (1 :1): P(gr:,z(t ) <h |+1)'
P(X (1) :2):P(gr:,2(t ) 3h I+1!gr:,2(tl) <h,+h |+2)=
=P, <hu+h ., )- Plona@) <h ).

P(X (] =k):P(g,;2(t|) <h,,+L+h )' P(gr:,z(t|) <h , +L+h )

Thus

Pl (VEm)=a Pl (1) =k) = Plg;,(t,) <h . +L+h ). (6)
k=1
The latter one and condition 1 lead to the following convergence
¥

P , (1)< CX)= 0Pl 2 () <t porg )Pt T ) ® G, 1=012K .

0
here x>0 is continuous point of G(X) .

We have the following equality when it is considered that (6) holds
P(x ( +1)Es/x ()Em)- P(x (I +r)£s)=0, if m<r.

Now we have for any sequences of numbers r, suchthat r, ® ¥,r, <c ,n30
a,(,c,)=0 n30.

Thus al conditions of theorem 1 hold respect to process x,, (t) . Now the statement of theorem 2
becomes apparent if it is remembered the theorem of transfer.
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Example. Now we consider example of definition of sequence c, and limits function
G(x)from
Theorem 2. We shall suppose that process Z is Poisson process with parameter | | such that

| . ® O under n® ¥ . Theprocess H don't depends on parameter n. The renewal interval of H has
finite expectation m=Mh, <¥ .

All these suppositions led to formula
¥
P(grrz(t I) < h I+l+|—+h I+m)=d ne-I ™ P(t m>y)dy::Gn(m)'
0
If we put m=[c,x] and make change of variables | | y=z then we get

>z)dz.

n" [c,X]

G, ([c. x])=¥@e-' YR(l ot

Put ¢, =:I . Theindicator of set A will be denoted by I (A). The following convergences are

n

based on strong law of large numbers.

¥
G, ([c, X])= oe Péx[I )](]>z;dzn<g>¥ Oe 2 1(xm>z)dz=1- e ™
n i}

and

ot
lim =m as.
ne¥ N

Thus we checked al conditions of Theorem 2. The function G(x) (from condition 1 of theorem
2) be limit for the functions G_([ xI :']) . In this example the moment of appearance k -th event in

flow Tn2 has the following limit distribution function P(t bt <X ;ﬁ)@ (1- exp(3) (%), x30.
n® ¥

It isclear that similar example we may consider for process T (. In this case the process
H must be Poisson with "rare" events and the process Z must be asimple renewal process with
bounded expectation of time between neighboring renewal point.
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THURST OF LIFE:

Two Gnedenko’s Visits to the United States

Igor Ushakov

It won't be an exaggeration to say that | never met a man with a stronger thirst for life, creating
good around him, and being a courageous man who also faced life' stest and terrible illness...

| was really lucky: | had been working with Boris Vladimirovich for many years shoulder-to-
shoulder, traveled with him many business trips, spent many evenings with his hospitable family, he
was my guest as well many times...

It was my great privilege: Gnedenko visited me twice in the United States when | was working at
The George Washington University: in spring of 1991 and in summer of 1993. | will try to present a
“photo report” of these events using only few words for comments.

USA-91

Just before B.V.'s visit | was appointed to an open-heart surgery. | begged my surgeon to
postpone the surgery for two days because | had to meet my teacher at airport who flew from Moscow.
My surgeon agreed with me that | will survive extra couple days without an artificia valve...

Below: we met at the Washington’s Dallas Airport. As you can see B.V. — as usual, was-strong
and smiling: nothing showed that he was aready very sick... On hisright — his son, Dimitri.

In an hour, we were back at our place. Back then we lived in Arlington VA, which was close
enough to The George Washington University.
It seems the long flight from Moscow did not make B.V. tired.
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Our first dinner: from left to right — Tatyana Ushakov, Dimitri Gnedenko and B.V

Another dinner: the tableis full of everything (including, of course, abottle of “Stoli”).
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B.V. with his unavoidable glass of water and his constant kind smile. He seemed not tired though the
day was tough enough: lecturing, visits...

When local university “paparazzi” had known about B.V.’s visit to the Operations Research
Department, they came immediately. This photo made for the University weekly newspaper at my
office.

Here B.V. and | visited Professor James Falk who later was the editor of the book written by
B.V. and myself Probabilistic Reliability Engineering (John Wiley and Sons, New York, 1995).
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Three days later after B.V. arrival | was at the University Hospital for the surgery. During those
days, B.V. visited Professor Richard Smith at the University of North Carolina. By the time he came
back, it has been five days pass, | was back on my feet: American hospitals are fast! The next day, still
with pain in my broken chest, | was at B.V.’s lecture as an interpreter...

As usual, B.V. was lecturing tremendously. Of course, he did not need me as an interpreter,
though | stayed at the podium hiding behind a lectern: | could not step down without someone’s help.
S0 | sat there very still, it was extremely painful to move...
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When B.V. finished the lecture and applause became silent, B.V. helped me rise to my feet. He
took my elbow and we slowly went down the steps off the podium. At that moment | joked: “B.V., can
you imagine what everybody is thinking, it is | who should be supporting you, not the other way
around...” B.V. stopped in place and, shaking from laughing, said: “Igor, don’t joke like this! | am
afraid that we both might loose our balance and fall down...”

Once there was B.V.’s interview with Professors Nozer Singpurwalla and Richard Smith at
which Dimitri and | were attending. (One could find that interview at No. 1 of our Journal.)
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At one of our dinners, Professor Falk with his wife Jean were our guests. It seems me that then
we asked Jim to be the editor of our book.

B.V. and mysdlf spent alot of time walking in Washington, D.C. He was very attentive to my
conditions after the surgery, though my believe is that those frequent promenades made me physically
stronger in a very short time. When we walked through Arlington cemetery, B.V. sadly joked: “Here
we are, at the meeting with our future...”
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We spoke about various things, though amost never on professional themes. B.V. was
connoisseur in poetry, music, fine art... Once | remarked that | did not like anything created be Felix
Mendelssohn but his Violin Concerto... B.V. did not point out my mistakes, but simply told me: “Igor,
try to listen to Mendel ssohn’s music more. I'm sure that you will love him...” And that is exactly what
happened! Now Mendelssohn’s CD’s are next to Rachmaninov, Beethoven and Mozart.
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Next, | confessed that | did not like Pushkin® “I understand that he is a great poet but
emotionally | do not connect with his writing...” B.V. responded: “Understanding of Pushkin came
with age...” Well... | guess| am still too young for it!

Our evenings were social. Washington mathematicians invited B.V. for dinners where he always
a center of gravitation. In those international communities his knowledge of English, German and
French was very useful...

% Alexander Pushkin is Russian poet.
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USA-91

In two years B.V. came to visit again. This time | was able to arrange his visit to one of the
leading telecommunication company MCI. Though B.V.’s iliness was progressing, nobody except us
could tell anything was wrong. Being so much around him we began to notice that he got tired earlier.
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Nevertheless, he was always in the epicenter of any discussion, his eyes were always glistering
with sincere interest to various problems. He compiled a dense plan of visits around the country.
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His first visit was to MCI Headquarter near Dallas (TX). He was introduced to the audience by
Chief Scientist Chris Hardy who first of al told how he convinced MCI top managers to invite
Gnedenko: “I told te the President of the company that visit of Professor Gnedenko to us is equivalent
to visit Norbert Wiener to Los Alamos Labs. It isagreat honor for us!”

The photo below shows how Chrisintroduced B.V. to the M CI scientific community.

After the introduction, B.V. began with his lecture touching on some problems similar to the
company interests. That time he lectured sitting down on the chair: it was right after along flight from
Washington.
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The next day B.V. was accompanied by Dimitri and myself, took a plane to Boston where we
were met by my former PhD student Eugene Litvak from the Harvard University. Photo below: E.
Litvak, D. Gnedenko, B. Gnedenko and the author.

Pl

HARVARD SCHOOL OF PUBLIC HEALTH
R SEBASTIAN S. KRESGE BUILDING
r 877 HUNTINGTON AVENUE

Since the audience was not “too mathematical”, B.V. chose an intriguing topic: “Probability
Theory from Medieval to Modern Times”. It istime to point out that B.V. had always felt the audience
and possessed an astonishing ability of adaptation and changing the style and the level of his
presentation.
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B.V. was at his best. | knew that history of mathematics was “his love’ but never imagined that it
was possible to tell about such “dry subject” so vividly!

Immediately after the lecture Dimitri measured B.V.’s blood pressure. He was an excellent
“family doctor” who knows when and what medicine should be given to his father...

-56-



memoirs

Rdigbility: Theory & Applications No.4, December 2006

It seems to me that it was the last serious B.V.’s trip... Time was inexorable... The illness
became out of control. Nevertheless, he continued to work, wrote several books simultaneously.

When | visited B.V. the last time in Moscow in the summer of 1995, he practically did not leave
his chair in the dining room. | brought with me our book Probabilistic Reliability Engineering that has
been published recently by John Wiley. Our second book Statistical Reliability Engineering in co-
authorship with my pupil Igor Pavliov was published in 1999... Sadly Boris Vladimirovich already has
passed away ...
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Kypuan "Hajae:KHOCTH: BONPOCHI TEOPUH M NMPAKTHKH' TPUHUMACT CTAaThU, 0030pbI, PEICH3UH,
BOCIIOMUHAHMS, HWHPOPMAIMOHHBIE U OubOmuorpadpuyeckue marepuaibl IO TEOPETUYECKHM U
MPUKIATHBIM  aclleKTaM HAJeKHOCTH W YIPAaBICHUS KayecTBOM, OE30TMACHOCTH, >KUBYUECTH U
TEXHHYECKOMY OOCITY>KUBAHHUIO.

Cratpu TCOPCTUYCCKOI'O XapaKTCpa AOJDKHBI HCIIPEMCHHO COACPKATb HOBBLIC IIOCTAHOBKHU 3aaav,
YKa3zaHue€ BO3MOKHOCTU HOPAKTUYCCKOrOo MNPUMCHCHUA W HE JOJDKHBI OBLITE MCPETPYKCHbI
q)OpMaJ'ILHBIMI/I BBIKJIaAKaMH.

[Ipuopurer Oyznet OTaAaBaTHCSA CTATHSIM, OTPAKAIOIIMM MPAKTHIECKOE TPUMEHEHNUE METO/IOB.
TpeGoBanus K 0pOPMIICHHIO CTAaTeil: CTaThU JMOJDKHBI OBITH mpencTaBieHbl B popmare MSWord Ha
QHTJIMACKOM SI3bIKE, JKENIATeJIbHO CONPOBOAMTH HMX BEpPCHEH HAa PYCCKOM $3bIKE, IMOCKOJBKY (IO

KpaifHel Mepe, B HacTosIIee BpeMsi) OOJIBIIMHCTBO YU TATENICH J)KypHAJIA PYCCKOSI3bIYHBIC.

O0beM cTareil (BMecTe ¢ HWJUTIOCTpAIMsIMHU) He AOJDKeH mnpeBbimath 15 crp. (mpudpt Times New
Roman - 12 ot - uepes 1,5 unrepnanna.

[TyGnukamnust B KypHajie NPUPABHUBACTCA K MyOJMKAMU B MEXKIYHApOIHOM HAYYHO-TEXHUYECKOM
JKypHaJe.

CTaTBI/I, PEKOMCHAOBAHHBIC YICHAMHU PEAKOJIJICITMH, HA pCUCH3UPOBAHUC HE HAIIPABJIAIOTCA.

Pepakius octaBisieT 3a co0Oi MpaBO M3MEHHUTh HA3BaHHME CTAThH, a TAKXKE MPOBECTH PEIAKTOPCKYIO
MPaBKY.

3a aBTOpaMH COXpAHSETCS IOJHOE IPABO HKCIOIB30BaTh CBOM MaTepHalibl IMOCIE MyOIUKAIUU B
JKYpHAJIE 10 CBOEMY YCMOTPEHHUIO (NOChUIATh UX B JPYTUE U3TAHUS, MPEICTABIITh HA KOHPEPCHIINU U
T.IL.)

CraTbu HanpaBJsITh 0 €-Mall

I'maBHOMY penmakTopy, Uropro YmakoBy
iushakov2000@yahoo.com

HIIn

OTBETCTBEHHOMY ceKpeTaplo, Asnekcanapy boukoBy
a.bochkov@gmail.com
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Hoporue npy3bs!

[TepBoro suBapst 2007 roga — nens poxaenus bopuca Bmamumuposuua ['HeneHko:
eMy ObI ucoHmIoCch 95 ner...

[lepen Bamu — yeTBepTHIli HOMEp HAIIETO KypHajia, B KOTOPOM MHOTO MaTepUaioB
MOCBSIIIEHHBIX ATOMY 3HaMEHATEIbHOMY IJIS Hac JIHIO. JKypHam CylecTBYeT yxke
rol, OH OKUBET M pa3BuBaeTca! VY Hero yxke MOSBWICA OQUIHMAIBHBINA
peructpaunoHabiii Homep buOmmorekun Konrpecca CIIIA, mmaHupyercst BBITYCK
nepBoii "0OyMaxxHOU" BepCUU KypHaia.

Korpa, rox Hazaza, ObUIO MPUHATO PEIICHHWE HAYATh BBHIMTYCK CBOETO DJIEKTPOHHOTO
JKypHaia B pamkax @opyma ['HeZIeHKO, MbI HE OXKHJIAJIH, YTO BCe OyIET TaK YCIEIIHO
pazBuBatbesi. llepBble BBIMYCKH ObUIM YKOMILJIEKTOBAHBI «3aKAa3HBIMUY» CTAThSIMU.
Ho temneps *xypHas noiay4aer cTaTbl Jaxe U He oT wieHoB opymal

Tak 4ro *KXypHain, OpoWAs TPYAHYIO MOPY CTAHOBJIIEHUS, PAa3BUBAETCS, PACIIUPSET
KpYT' aBTOPOB, U, CyJ 10 HEKOTOPBIM 3JEKTPOHHBIM MUChbMaM B PENAKIUIO, CTAThH
HaxOJAT OTKJIMK y YUTATEJEH.

VYxe moutn nBa ronxa caity @opym ['HeaeHko, y Hac yxe 0Oojiee ceMH JIECATKOB
YJICHOB 3TOT0 «HEPOPMAIBLHOTO KITy0a», MATh KOJJICKTHBHBIX Y4aCTHHUKOB. Dopym
npencrasisier EBpomy, Asuto, CeBepuyro Amepuky, Adpuky u ABctpanuto ¢ Hosoi
3enanaueii!

Kak s Obw1 pam u ropi, Korga MOU Jpy3bs MPUCHUIANU OllaroJapHble NMHCHMa, B
KOTOPBIX OHM THCAJIM, YTO CMOTJIM HAWTU JPYT Apyra UMEHHO Onarojaps Hamemy
®opymy. Bozmoxno, DOopymMy HE XBaTaeT aKTUBHOCTH U JUHAMHUKH. MBI € pagoCTbIO
MpUMEM BCE TMOXKENaHHs M0 yIydnieHuo GopMbl u coaepxkanus Hamero dopyma,
HOCSIIIIEr0 UMsI TOTO, KTO JIJIsl MHOTHX M3 HAac ObUT yUUTENEeM, APYTOM U KOJIJIETOMH.

®opym ['HeneHKO — 3TO MECTO BCTPEYM APY3EH, MECTO BCTPEUM JIOJICH, KOTOPHIE
CBSI3aHBI OOIIMMHU HAayYHBIMH HHTEPECAMH, KOTOpPbIE BMECTE PadOTall U APYKUIN
MHOTO JIET TOMY Ha3aA... W JOJDKHBI TPOJOIIKATE COTPYAHNYATD, IPOJOIKATE HECTH
B JKM3Hb T€ HAcaNbl, KOTOpble HeC bopuc Brnagumuposud I'venenko. 1 komy, kak He
eMy, 00beIMHUTH HAC BOKPYT ce0sl CHOBA, KAK MHOT'O-MHOT'O JIET TOMY Ha3aJ.

CrpaHuLBl HAlIETO caiiTa W JKypHaJla BCerjaa OTKpbITHL g Bac m Bamux kosmer.
[Mummure, npuchUIaiTe CBOM CTAaThW, KHHUTH, HHPOpPMAIHMIO O KOH(PEPEHIHUSX,
BCTpeuax, obmantech Mexay co0oil. bynpre aktuBnbl, 1 @opym ['HeneHko Bo3macT
Bawm cropureii!

Bcex Bawm Omar!

Z7

Urops Ymakos

No.4, nekadbps 2006
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BUBJIMOITPA®UA PABOT B.B.THEOAEHKO

XPpoHoJ10rMsl BBIX0/1A B CBET U nepeusaanuii monorpaguii b.B. l“HE,Z[EHI(O4
(mosHas 6udmorpadus naercs B pasaene «[lanreon» Ha crpannuke ['HeneHKo)

1946 ron
DyeMeHTapHOE BBEJCHHUE B TCOPHIO BeposiTHOCTEH (CoBM. ¢ A Sl. Xunuunbim). Mockea, TUTTII.
Ouepxku 110 ucropuu maremarvku B Poccun. Mockea, TUTTII.

1947 ron
Kak matemaTuka n3yuaer ciyuaiinble sinenus. Mockea, M30. AH YCCP.

1949 roa

[MpenenvHble pacmpelelieHUss JUIi CYMM HE3aBHCHUMBIX CIyY4alHBIX BEIMYMH (COBM. C
A.H.Konmoroposeim). Mockea, T UTTII.

Kypc Teopii imoBipHOCTEH. Kutes, Padsincoka wixona.

1950 roa
Kypc teopuu Bepostaocteit. Mockea, ' UTTII.
Kypc Teopii imoBipHOCTEH. Kues, Padsincoka wixona.

DeMeHTapHOE BBEACHUE B TEOPHUIO BepOsITHOCTEH, 2-¢ u3ld. (coBM. ¢ A.S. XununnbiM). Mocksa,
TUTTII.

1951 ron
Fuggetlen vaosznusegi valtozok osszegeinek hatareloszlassi (coem. C A.H. KomMoropoBbim).
Budapest, Akademiai Kiado.

1952 ron
- DJeMeHTapHOe BBEJCHUE B TECOPUIO BeposTHOCTeH, 3-¢ m3l. (coBM. ¢ A.S.Xunuunbim). Mockea,
TUTTIL.

Elementy rachunku pravdopodobienstwa (coBm. ¢ A.f. Xunuuneim). Warsawa, Panstwowe
wydawnictwo naukowe.

1953 roa
Introducere elementara in calculul probabilitatilor (coBm. ¢ A.fl. Xunuunsim). Bucuresti, Editure
Tehnica.

1954 ron

- Kypc teopun BepostHocTeit, 2-0e u3n. Mockea, [ UTTII.
Limit Distributions for the Sums of Independent Random Variables (com. ¢ A.H.
Kommoroposeim). Addison-Wesley.

Bevezetes a valoszinugszamitasha (cosm. ¢ A .. Xunuunsim). Budapest, Muvelt nép Konivkiado.

* Crincok moxrorosien JI.B. I'HexenKko.
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Elementarny wstep do rachunku prawdopodobienstwa (coem. ¢ A.S. Xunuunbeim). \Warszawa,
PWN.

Elementarni uvod do theorie pravdepodobnosti (coem. ¢ A.fl. Xunuunbim). Praga, Statni naklad.
technike liter.

1955 rox

- Kypc teopun BeposiTHOCTEN. [lekuH.
HpC,Z[CJ'IBHBIC pacnpeacyeHusa Ajii CyMM HE3aBUCHMBIX ClIaraCMbIX (COBM. C A.H.KOJ’IMOFOpOBBIM).
Ilexun.
Elementare Einfurung in die Wahrscheinlichkeitsrechnung (cosm. ¢ A.f. Xunuuneim). Berlin,
Deut. Verlag der Wissen.

1956 roa
Kypc teopun BepositHoCcTEH, 2-€ U311, [lekuH.

1957 ron

- Kypc teopun BeposiTHOCTEN. AnoHust.
Lehrbuch der Wahrscheinlichkeitsrechnung. Berlin, Akademie-Verlag.
Rozklady graniczne sum zmiennych losowych niezaleznych (coem. ¢ A.H. Koamoropossim). PWN,
Warszawa.

DJeMeHTapHOEe BBEJCHUE B TECOPHUIO BeposTHOCTeH, 4-¢ m3n. (coBM. ¢ A.S.Xunuunbim). Mockea,
TUTTIL.

1958 roa
DJeMeHTapHOE BBEJCHHE B TCOPUIO BeposiTHOCTEH (COBM. ¢ A Sl. Xun4uuHbIM). [Texun.

1959 ron
Jlekumu no Teopuu MaccoBoro oocnyxuanus. Kues, KBUPTY.
L ehrbuch der Wahrscheinlichkeitstheorie, 2-e u3n. Berlin, Academy Verlag.
Granzverteilungen von Summen unabhengiger Zufalsgrossen (coem. ¢ A.H. KonmoropoBbim).
Berlin, Academie Verlag.

1960 roa
Introduction alatheorie des probabilites (cosm. ¢ A.51. Xunuunsim). Paris, Dunod.

1961 ron

Onementsl nporpammupoBanus (coBmectHo ¢ B.C.Kopomokom wu E.JLIOmenko). Mockea,
Qusmameus.

Kypc teopun BepositHocTeld, 3-¢ u3n. Mocksa, Quzmameus.

DeMeHTapHOe BBEJCHUE B TECOPHIO BeposTHOCTeH, 5-¢ m3n. (coBM. ¢ A5 . Xunuunem). Mockea,
TUDMII.

An Elementary introduction to the theorie of probability (com. ¢ A.f1.XununneiM)., Freeman and
Co.

DXTUMOJITap He3apuscHIaH OonUIaHrud MabaymMoTiap (coBM. ¢ A.Sl. Xununuemm). Tawxenm.
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1962 rox
- Thetheory of probability. New York, Chelsea.
Kypc Teopun BepositHoCcTelH. Hanoi.
Lehrbuch der Wahrscheinlichkeitsrechnung, 3-e¢ u3n. Berlin, Academie-Verlag.

An elementary introduction to the theory of probability (coBm. ¢ A.S.Xunuunem). New York,
Dover Publications.

1963 ron

- EnemenrapHo BbBeneHHEe B Teopusta Ha BeposTHoctuTe (coBM. ¢ A.Sl.XunumubiM). Cogus,
Texnuxka.
Elementarny wstep do rachunku prawdopodobienstwa (cosm. ¢ A.f. Xunuunsim). Warszawa,
PVWN.
Teoriade las probabilidades (cosm. ¢ A.Sl. Xununneim). Buenos-Aires.
Jlekuu 1o Teopun MaccoBoro oociyxuanus (com. ¢ M.H.Kosanenko). Kues, KBUPTY.
DnemenTsl nporpamMmmupoBanusi, 2-¢ u3d. (coBM. ¢ B.C.Kopomokom u E.JL.IOmenko). Mockea,
Duszmameus.

1964 ron
DJeMeHTapHOE BBEJCHHE B TEOPUIO BeposTHOCTeH (coBM. ¢ A Sl. Xunuunbim). Mocksa, Hayka.
Elementen der programmirung (coem. ¢ B.C.Kopomtokom u E.JL.}Omenko). Leipzig, Teubner.
Bevezetes a programozasha (coem. ¢ B.C Koposnrokom u E.JI.}Omenko). Budapest.

1965 roa
Kypc teopun BepositHocTeld, u3a. 4-e. Mockea, Hayxa.
Maremarudeckue metoasl B Teopun Hage:kHOCTH (coBM. ¢ HO.K. BenseBbim 1 A.Jl. CoIOBBEBBIM).
Mocksa, Hayxa.
Lehrbuch der Wahrscheinlichkeitsrechnung, u3a. 3-e. Berlin, Academie-Verlag.

1966 roa
The theory of probability. New York, Chelsea.
BBenenue B Teopuro maccoBoro oocnyxuBanus (com. ¢ .H.Koanenko). Mocksa, Hayxa.

1968 roa

- Limit Digributions for the Sums of Independent Random Variables, 2-¢ u3n. (cosm. ¢ A.H.
Konmoroposeim). Addison-Wesley.
Lehrbuch der Wahrscheinlichkeitsrechnung, , u3z. 4-e. Berlin, Academie-Verlag.
Osnovi teorije vjerojatnosti (com.c A.Sl. Xunuunnbim). Zagreb, Technicka kniga.
Introduccion a la teoria de las probabilidades (coem. ¢ A.Sl. Xunuunsim). Barcelona, Montaner y
Smon.
M etode matematice in teoria sigurantei (coem. ¢ FO.K.BensieBbim, A.J].ConoBreBsim). Bucuresti.
Metody matematiczne w teorii nezavodnosci (com. ¢ HO.K.BensieBsim, A.J[.ConOBBEBBIM).
Warszawa.
Introduction to Queuing theorie (cosm. ¢ M.H.KoBanenko). Jerusalem.

Mathematische Methoden der Zuverl&ssigkeitstheorie (cosm. ¢ F0.K.bensierbim, A.J].COOBbEBBIM).
Berlin, Academie-Verlag.
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1969 ron
- Kypc Teopuu BepositHOCTEH, U3a. 5-¢. Mocksa, Hayka.
The theory of probability, Ha anriuiickom si3eike. MockBa, Mup.
DJeMeHTapHOE BBEJICHHE B TeOpUIO BeposiTHOCTeH (coBM. ¢ A 5. Xunuuubim). Tokuo.

DyieMeHTapHOE BBEIICHUE B TCOPUIO BEPOSTHOCTEH, Ha apabCKoM si3bike (COBM. ¢ A S XUHYMHBIM).
Mocksa, Mup.

Mathematical methods of reliability theory (cosm. ¢ FO.K.Bensesbim, A.Jl.CosioBbeBbiM). New
York, Academic Press.

Elements de programmation sur ordinateurs (cosm. ¢ B.C.Koponrokom u E.JL.FOmenko). Paris,
Dunod.

1970 rox

- DJIeMEHTapHOe BBEJCHUE B TECOPUIO BeposTHOCTEH, u3n. 7-¢ (coBM. ¢ A.S.Xunuuubim). Mockea,
Hayka.
Lehrbuch der Wahrscheinlichkeitsrechnung, u3a. 7-e. Berlin, Academie-Verlag.
A megbizhatosagelmelet matematikai modszerei (cosm. ¢ FO.K.bensiebim u A.J1.COJIOBBEBBIM).
Budapest, Miszaki konyvkiado.

1971 ron

- Einfuhrung in die Bedienungstheorie (coem. ¢ 1.H.KoBasnenko). Berlin, Academie-Verlag.
Maremarudeckue MeTonbl B Teopun HanexHoctd (coBM. ¢ FO.K.BemsiebiM u A.J[.CONOBBEBBIM).
Anonus.

Wstep do teorii obsugi masowe (coem. ¢ U.H. KoBanenko). Warszawa, Panstwowe Wydawnictwo
Naukowe.

Kypc Teopun BepostHocTelt. Anonus.
Jlexuuu 1o Teopur CyMMHPOBAHUS CITY4aiiHOTO YMCJIa HE3aBUCUMBIX BenurH. \Warszaw.

1973 ron

[TpuoputetHbie cuctembl oOciyxuBanust (coBM. ¢ D.A. Jlanuensaom, b.H. JlumurpoBeM u jp.)
Mockea, MI'Y .

Elementare Einfuhrung in die Wahrscheinlichkeitsrechnung (com. ¢ A.S1. Xununneim). Berlin.

1976 ron

DeMeHTapHOe BBEICHHUE B TEOPHIO BeposiTHOCTEH, 8-¢ m3n. (coBM. ¢ A.Sl. XununueiM). Mockea,
Hayka.

1978 ron
Lehrbuch der Wahrscheinlichkeitsrechnung, 8-¢ uzn. Berlin, Academy Verlag.
Teoriadella probabilita. Roma, Traduzione dal Ruso.

1979 ron
Elementare Einfuhrung in die Wahrscheinlichkeitsrechnung (coem. ¢ A. 5. Xunuuneim). Berlin, Veb
Deutscher Verlag der Wissenschaften.
Teopus Ha BeposiTHOCTUTE (COBM. ¢ A.A. ['emeBbiM). [11060u8.

1980 roa
MaremMaruka B coBpeMeHHOM Mupe. Mockea, [Ipoceewenue.
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1981 ron
Matemarudeckoe oOpa3oBaHue B By3ax. Mockeéa, Bvicuas wkona.

1982 rox

- DJIeMEHTapHOE BBEJCHUE B TCOPUIO BEpPOSITHOCTEH, , 9-¢ m3n. (coBM. ¢ A.S. Xunuuneim). Mockea,
Hayxa.
dopMHupoBaHHE MHUPOBO33PEHHS y4YalIMXCs B mpoliecce oOydeHHss wmaremaTuke. Mocksa,
Ilpocseewenue.

1983 rox
Elementare Einfuhrung in die Wahrscheinlichkeitsrechnung (cosm. ¢ A.fl. Xunuunbeim). Berlin,
VEB Deutcher Verlag der Wissenschften.
Bompockl matemaruueckoit Teopun HagexHoctu (mon pea. b.B. ['HeneHKO, KOJUICKTUB aBTOPOB).
Mockea, Cos.Paouo.

1984 ron
Teopust Ha BEpOATHOCTHTE U MaTeMaTHdecka ctaTucTuka (coBM. ¢ A.A. I'emessim). Coghusi, Hayka
U U3KYCMEBO.
Matematixa siuolaikiniame pasaulyje (Matematuka B coBpemenHoM Mupe). Kaunas, Sviesa.

1985 rox
MaremaTnka ¥ KOHTPOJIb KadecTBa IMPOIYKIIMH, HAa MOHTOJIBCKOM si3bIKe. Yiaw-bamop, Yicein
Xosnonuiin azap.
MaremMaTnka 1 MaTeMaTHIeCKOe 00pa3oBaHUE B COBpEeMEHHOM Mupe. Mockea, [Ipocsewenue.

1986 roa
dopmupaHe Ha MUPOTJIE/ Y YUSHULIUTE NMPU 00yIMHHUETO 110 MateMaTtuka. Coghust.

1987 ron
BBenenne B Teopuro MaccoBoro oOciyxuBanus, 2-¢ m3n. (com. ¢ M.H. KoBanenko). Mockea,
Hayka.

1988 roa
Kypc teopun BepositHocTelt, usn. 6-e. Mockea, Hayxa.
The theory of probability, uzn. 6-e. Mocksa, Mup.

1989 roa
The Theory of Probability. New York, Chelsea.
Kypc teopun BeposiTHOCTEH, Ha apaOCKOM si3bIKe. Eeunem.
Introduction to Queueing Theory, u3a. 6-¢. (coBm. ¢ U.H. Koanenko). Boston, Birkhauser.

1990 roa
Teopus BepostHocteit (coBM. ¢ M.H. KoBanenko). Kues, Buwa wikona.

1991 roxa
Einfuhrung in die Wahrscheinlichkeitstheorie. Berlin, Academy Verlag.
Brenenue B crienuanbHOCTh MaTeMatuka . Mockea, Hayka.
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1992 ron
Probability Theory (cosm. ¢ O.b. Illeitnunbpiv). Boston, Birkhauser.

1993 ron
Enemenrapuu yBoz y Teopujy BepoBaTHohe (coBM. ¢ A.Sl. XununHbIM). beoepao.

1995 rox
Probabilistic Reliability Engineering (cosm. ¢ M. A. Ymakossim). New York, John Wiley& Sons.

1996 rox
Random summation: limit theorems and applications (cosm. ¢ B.}O. Koponessim). New York, CRC
Press.
Theoria de las Probabilidades. Madrid, Rubinos.

1997 ron
Lehrbuch der Wahrscheinlichkeitstheorie. Frankfurt, Verlag Harri Deutsch.

1998 rox
Theory of Probability, , uzn. 6-e. New York, Gordon and Breach Science Publishers.

1999 ron
The Theory of Probability and the Elements of Statistics. New Y ork, Chelsea.
Statistical Reliability Engineering (coem. ¢ 1.B. [1aBnoseiM u U.A. Yiakossim). New York, John
Wiley& Sons.

2001 rox
Kypc teopun BepositHocTeld, 7-¢ u3n. Mockea, Doumopuan YPCC.
Ouepk 1o UCTOPHUH TEOPUU BeposiTHOCTEH. Mockea, Doumopuan YPCC.

2003 roa
DneMeHTapHOE BBEICHUE B TCOPHIO BeposiTHOCTel, 10-0e u3f. (coBM. ¢ A.Sl. XununubiM). Mockea,
Doumopuan YPCC.
Becenpr 0 MaTeMaTHKe, MaTEeMaTHKAaX U MEXaHUKO-MaTeMaTHn4deckoM ¢akynbTete. Mockea, MI'Y.

2004 rox
1009. Kypc teopun BepositHocteid, 8-¢ uzn. Mocksa, Joumopuan YPCC.

2005 roa
BBenenue B TeOpuIo MaccoBOTO 00cmyxuBaHus, 3-¢ u3ll. (copm. ¢ I.H.KoBanenko). Mockea, Kom-
Knuea.
Ouepku 1o uctopun Marematuku B Poccun, 2-e u3n. Mockea, Kom-Knuea.

2006 rox
Maremaruka u xKu3esb, 3-¢ u3n. Mockea, Kom-Knuza.
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KPATKUUA OYEPK XXU3HU
U TBOPYECKOIO NYTU B.B.THEOEHKO

B.C.Kopomntok, 1.H.KoBanenxo,

M.U Anpenko |, .b.I'ne nenko

bopuc Brnagumuposuu ['Henenko poawics B Cumbupcke (HpiHE Y IIBSIHOBCK).

Ero nmen Bacwmmit KcenodonrtoBuu ['Henmenko um OaOymika AHactachkst M3otoBHa (oba Mo
OTIIOBCKOM NTUHMU) — KpecThsiHe [lonTaBckoit rybepHun, mepedpaBmriecs B CeMHUACCATHIX rogax XIX
Beka B KasaHckyro ry0epHHIO, Te OHHM TOJYy4YWIM 3eMiII0 B jaepeBHe bazapueie Maraku. Orterny —
Brnagumup BacunbeBud ['HeeHKO — 3aKOHUMIT 3€MIIECTPOUTENIBHOE YIWIUIIE M padoTai 3eMIEMEPOM.
Mare — Mapus CrenanoBHa — ponwiack B Koctpome, 3akoHuYMIIa TpPOTUMHA3MI0 (CEeMUIIETHEE
VUYWIIHIIE), B KOTOPO# MOJyYHiIa My3bIKAIBHYIO CHeluanu3anuio (Mrpa Ha (GopTenbsHO), JaBaBIIYIO
MPaBO MPEIOIaBaTh MY3bIKY.

B 1915 roay cembs nepeexaina B Kazanp, riae onHoBpeMeHHO ¢ paboToii 3emieMepa Branumup
BacunmbeBuu ¢ ocemm 1916 roma cTanm  CTYACHTOM (U3HKO-MAaTeMaTH4ecKoro (hakynbrera
yauBepcutera. BecHoit 1918 roma mo j10kHOMY JOHOCY OQHOTO M3 Koyuier Brammmup BacuinseBuu
ObUT apecToBaH W TONTo/Aa TpoBen B KoHIyiarepe moxa Kazawwio. Ero 3m0poBbe OBUIO CHIIBHO
MOJIOPBAHO, U TIO0 BO3BpaIeHHH J0MOi oceHbio 1918 rona oH ObLT BEIHYK/IEH OCTABUTH CTYACHUECKYIO
CKaMBIO.

Otoii ke ocenbto 1918 roma bopuc Brnagumuposuu (b.B.) moctynun B mkony. Kak on cam
MUIIET B CBOMX BOCIIOMHHAHUAX: «Bce Ol Xopoio, eciau Obl He ObLT0 apudMETHKH. S JeiCTBUTEITHHO
HE JIOOWI apuPMETHKY, XOTS CKIIaAbIBAN, BRIYUTAJ, YMHOXKAT U AT COBCEM HEIUI0XO. S yBiekaics
MOd3UEH».

B cBs13u ¢ cocTossHEEM 370pOBbs OTIA ceMbst B 1923 roay mepeeskaet B ['amud, roe Bmagumup
BacunneBuu paboraet crapmmm 3emieyctpoutenem. K npuesny cempn B ['anmnu HaOop B MIKOJIBI OBLIT
3aKOHYEH, M 3TOT roJ ¢ bopucom 3anumaercs mama. «Mama y3Halla MPOTpaMMy M Hadalla 3aHUMAaThCS
¢ Ham# °, 94TOOBI MBI He oTcTamd. JlocTamn ydeOHHK rpammaTnki, apudmeruky Kucemesa, ydaeGHHK
reorpadpun MBanoBa. Sl ¢ 0COOBIM yIOBOJNBCTBHMEM 4YMTaN Y4eOHUK reorpaduu ¥ YUYW IpaBHIA
rpaMMaTHKHU PYCCKOTO si3bika». Jletom 1924 rona b.B. 3auncnsercs B mKomy, B OJUH Kjacc ¢ OpaTom,
IIPH ATOM OH MEPECKAKUBAET Cpa3y yepes JBa Kiacca.

B ampene 1925 rona cemps nepeesxkaer B CapatoB. ITO ObLIO CBSI3aHO C TE€M, YTO POIUTEIH
Haval OECMOKOUTHCS O AalibHEelIeM 00pa30BaHUM CBOUX JIETEH, KOTOpPHIE Yepe3 ABa Toja JIOJIKHbI
OBUTH 3aKOHYHTH IIKOITY.

B CaparoBe Opatbs Obumn 3aumciieHbl B mkoxy Ne3, ObiBIIee peajgbHOE YUYWIIHIIE.
BrIsICHIIIOCH, UTO OHU CEPHE3HO OTCTAIM MO XUMHHM M Matemartuke. Ha oceHp MM ObLTH Ha3HAYCHBI
MEPEeIK3aMEHOBKH 110 3THM TNpeAMeTaM. JTO OKa3aJloCh OYEHb IMOJE3HBIM. «MBbI CyMenu MpoayMaTh
BECh MaTepual [0 MAaTeMaTHKE M IO XUMHUH, MPOPEmIaTh IO MHOTY JECATKOB 3aa4, U OCEHBIO,
Omarozapsi ’TOMy, MepesK3aMeHOBKa Npolnia 6aaronoiay4yHo. bonee Toro, Xumust 1 MaTeMaTuKa CTalH
BOCIIPUHUMATBCS COBEPIICHHO CBOOOJHO, 3a/laud HE BBI3BIBAIM HUKAKUX TPYAHOCTEH, M s Hadal
pemaTh 3a/1a4m cpaszy B yMe, Kak TOJIBKO y3HaBal ycioue. [lo MaTemMaTuke M XUMHU 51 BBIIBUHYJICS B
YHCIIO TEPBBIX YYCHHKOB Kiacca. OJHOKIACCHUKH CTalM oOpamarbcss KO MHE 3a MOMOUIBIO.

°>C B.B. u ero 6parom ['ie6oM, KOTOPBIi OBLI Ha JIBA I'Oj1a CTapIIIe.
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Marematuka ctana MHE HPaBUThCA... MHE HPaBHJIOCh YUUTHCS, TONOJHUTEIBHO YUTATh KHUTH, PEIIATh
HECTaHJAPTHBIC 3a/1a4M... S| mocTan cOOPHUK KOHKYPCHBIX 3aJ1a4, MPeIaraBIIuxcs Ha BCTYIUTEIbHBIX
sk3amenax B [leTporpaickuii MHCTUTYT MHXXEHEPOB myTed cooOmeHus. Hu onmna 3amada w3 3TOTO
cOOpHHKaA HE BBI3BAJIa Y MEHS 3aTpyAHEHUIL... S 0TnaBan cebe OTUET B TOM, YTO XOUY YUHUTHCS JAJIbIIe
u Oyzny moOuBaTbCs ATOTO MpaBa. S TIIATENHHO U3Y4YWI MMpaBWIIa PUEMa B BY3bl CTPAHBI U MOBCIOAY
HATAJIIKUBAJICS HA OJHO TpeOOBaHHME, KOTOPOMY S HE YJOBJIETBOPSII, — IOCTYHAIOMIEMY JOJIKHO
UCTIONMHUTBCA 17 neT, MHe ke ObuIo TobKo 15... Bpar xoTen cTtaTh Win HHXXEHEpPOM, WK (PU3HKOM, a 5
MedTan o kopabnectpoenuu. 1 ngaxke mocian B JICHHMHrpaackuii KOpaOIeCTPOUTEIbHBI HHCTUTYT
MUCBMO C TIPOCHOO JOMYCTUTh MEHSI K BCTYIMUTEJIbHBIM SK3aMEHaM B MOU MSTHAILIATH JIET.

N3 ropoma wa Hese Ha 310 mmcemo b.B. momydmn otka3. Torma OoH mHOCBIIAET MUCHMO
HapoJAHOMY Kommccapy npocsenieHus A.B.Jlynagapckomy ¢ mpoch00if pa3pemuTs eMy MoCTynarh B
CapatoBckuii ynuBepcuteT. K Hauamy BCTYNUTEIBbHBIX 9K3aMEHOB pa3pelieHne OblI0 MOTYIeHO.

C ocenn 1927 roma b.B. — crymeHT ¢Qusuko-maremaTuueckoro Qaxyiaprera CapaTOBCKOTO
yauBepcuteTa. «B mae 1930 roga Ham 0OBSIBHIIN, YTO MBI OyJIeM 3aHUMAThLCS BCE JIETO, C TEM YTOOBI B
CeHTAOpE pa3bexaThCs MO MecTaM padoThl. BbIIO pemeHo opraHu3oBaTh YCKOPEHHBIH BBIMYCK...
DOk3aMeHbl OBUTM CHAHBI, U B CEpEeIUHE aBryCTa HaM OBUIM BBLIAHBI JOKYMEHTHI 00 OKOHYaHUH
CaparoBckoro yHHMBEpcHUTETa. Sl HE HCHBITBIBA OT 3TOTO HU PAaJOCTH, HU YyAOBIETBOpeHHs.
MOHUMAJ, YTO TIOIYYEHO YIIepOHOe 00pa3oBaHWE W HYKHO NMPHUIIOKUTH MHOTO COOCTBEHHBIX YCHIIUH,
YTOOBI UCTIPABUTH MOJIOKECHHE JICTI.

Onun u3 yHuBepcuteTckux npenogasarencii b.B. — npodeccop I'eopruii IletpoBuu boeB — B
3TO BpeMsi ObLI MpUIJIAlIeH 3aBenoBaTh Kadeapoil MaTeMaTWuku B oOpraHu3yeMblii B lBaHOBO-
Bosnecencke TekCTUIBHBIN HHCTUTYT U, B CBOKO o4yepeasn, npuriacui b.B. Ha JOKHOCTE acCUCTEHTA
3TOH Kadeapsl.

B HBanoBo-Bo3necencke b.B. mnpenomaBan © 3aHMMancs BOIPOCAaMU INPHUMEHEHUS
MaTEeMaTUIECKUX METOJOB B TEKCTHJILHOM Jelie. 3/1eCh UM OBbLIM HANHCaHBI €ro MepBbie paboThI 1O
TEOpUU MaccoBOro oOcmyxuBanus, 37ech b.B. yBiekcs Teopuell BEpOSTHOCTEH. DTOT MEPUOJ
JESITEIbHOCTH CHITPal OTPOMHYIO POJIb B €r0 (JOPMHUPOBAHUH KaK YYSHOTO H MEarora.

[Tonnmass HEOOXOAMMOCTh YIIyOJIeHHsT CBOMX MaTeMaTuueckux 3HaHui, b.B. B 1934 ronmy
MOCTYIMaeT B aCHHUPAHTYPy MeEXaHUKO-mareMmaruueckoro ¢akyiaprera MIY. Ero HaydyHbIMU
pykoBoautensiMu ctaHoBsTcs A.Sl. Xunuun u A.H.Kommoropos.

B acmmpanrtype b.B. yBiekcs mpenenbHbBIMHA TEOpEMAaMU IJIsl CYMM HE3ABUCHMBIX CIyYalHBIX
BenuunH. 16 wmrons 1937 roga oH 3amuTHII KaHIUOATCKYIO TUCCEPTAlMIO0 Ha TeMy «O HEKOTOPBIX
pe3ynpTaTax 1o TEOpUH OE3rpaHMYHO JCTUMBIX PaclpeesieHnii», u ¢ 1 ceHTA0ps: 3TOro *e roja OH —
MJIAJIIIUN Hay9HBIN cCOTpyIHUK MHCTHTYTa MaTematnku MI'Y.

B pab6orax A.f.Xwnumna w [ M.bBaBmum ObUIO yCTaHOBIEHO, YTO KJIacC BO3MOXKHBIX
MPENEIbHBIX PacHpeeIeHUid UIsi CyMM HE3aBHUCHMBIX CIyYalHbBIX BEJIMYMH COBIIAAACT C KIJIACCOM
0e3rpaHryHO JIeIMMBIX pacnpezeneHuii. OcTaBanoch BBISICHUTH YCJIOBHS CYIIECTBOBAHUS MPEAEIbHBIX
pacnpeneneHud U YCJIOBHS CXOOUMOCTH K Ka)JIOMy BO3MOXKHOMY MPEIEIbHOMY pPacHpeleICHHIO.
3aciyra MOCTaHOBKHM M pELIEHMs 3THUX 3a1ad npuHamnexuT b.B.I'nenenko. J{ns pemenus BO3ZHUKIINX
npo6iem b.B. mpemmoxkus opuruHaNbHBIA METOT, TIOJIYYHMBIIMA Ha3BaHUE METOJIa COIPOBOXKIAIOIIIHX
Oe3rpaHuyYHO NIEIMMBIX 3aKOHOB (Uzes MeToja NosBwiack B oKkTsa0Ope 1937 ronga u omyOIMKoBaHA B
"Noxmamax AH CCCP" B 1938 romy). OH MmO3BONWI €AWHBIM HPHUEMOM IIOJIYYHUTh BCE paHee
HaliIeHHBIE B 9TOM 00JIACTH PE3yNIbTAThI, @ TAK)KE U PSIJ HOBBIX.

B HOub ¢ 5-ro Ha 6-oe nmexabps 1937 roma bopuc BnammmupoBuu Obut apectoBan .Emy
NPEeIbSIBAIN HAAyMaHHOE OOBHHEHHE B KOHTPPEBOJIOIMOHHOW MAESATEIPHOCTH M YYacTUU B
KOHTPPEBOJIIOIMOHHOM Tpyme, Bo3riaasiasemoil mpodeccopom A.H.KommoropossiMm. Ero Bomumm Ha
JIOTIPOCHI, BO BPEeMs OJHOTO M3 KOTOPHIX €My HE JaBalM CIIaTh B TE€YCHHE BOCHBMH CYTOK. TpebGoBaimn
noJnucaTh Oymaru, nmoarsepkaaronme oosunenus. bopruc BragumupoBuu He moamnucan HAYETO, YTO
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MOTJI0 OBl OBITH MOcTaBNieHO B BUHy emy, A.H.KonmoropoBy wiu komy-nmu6o apyromy. B xonme mas
1938 rona ero ocBoOOAMIH.

C ocemn 1938 roma Bb.B. — gpoueHt xadeapsl TEOpPHH BEPOSTHOCTEH MEXaHHKO-
Matematuieckoro ¢akynprera MI'Y, yuensiii cekperapp MHcturyra marematukun MI'Y. K stomy
nepuoay otHocaTcs paboTsl b.B.I'HeneHKo, B KOTOPBIX JaHO pElICHHE ABYX BaXHBIX 3a1a4. [lepBas u3
HUX Kacajlach MOCTPOEHUSI aCUMOTOTUYECKUX PacHpeiesIeHu MaKCUMAaJIbHOTO YJeHa BapuallMOHHOTO
psAaa, BBIICHEHHS NMPUPOABI MPEAEIbHBIX PACHpeleNeHUl U YCIOBUM CXOOUMOCTH K HHMM. BTopas
3aJlaya Kacajach IOCTPOCHHMA TEOPUHM TONPaBOK K IOKa3aHUSM CcueT4yukoB [elirepa-Mromiepa,
MPUMEHSIEMBIX BO MHOTHUX 00JIaCTSIX (PU3UKH M TEXHUKH.

B nauane wions 1941 roma b.B. 3amuTun JOKTOPCKYIO TUCCEPTAIMIO, COCTOSIIYIO U3 JIBYX
YacTel: TEOPUH CyMMHPOBAHMS U TEOPHH MAaKCUMAIIBHOTO YJIeHa BapUALIMOHHOTO Psia.

B roaer Benukoit OteuyecTBeHHO BOMHBI b.B. mpuHMMan akTUBHOE ydacThe B PELICHUH
MHOTOYHCIICHHBIX 337184, CBSI3aHHBIX ¢ 000POHOM CTPaHHbI.

B ¢espane 1945 roma bopuc BnagummupoBmy wn30upaercs uieHOM-KoppecnoHaeHToM AH
YCCP u nanpasnsercs [Ipesuamymom AH YCCP Bo JIbBOB 17151 BOcCTaHOBNICHUS paOboThl JIBBOBCKOTO
YHUBEPCHUTETA.

Bo JlsBoBe b.B. umrtaer pasHooOpasHble Kypchl JIEKIWI: MaTeMaTUYeCKUl aHaIH3,
BapUAIlMOHHOE  HWCYHCIICHWE, TEOpUI0 aHAJIUTHUYECKHMX  (DYHKIWH, TEOPUI0  BEPOATHOCTEH,
MaTEeMAaTUYECKyI0 CTATUCTHKY W Jp., B OKOHYATEIbHOH (OPMYyITUPOBKE JIOKA3bIBACT JIOKAIBHYIO
HpeACTBHYIO TEOpEeMy Il He3aBUCHMBIX, OJIMHAKOBO pacIpe/IeICHHBIX penieTyarsix crnaraemMbix (1948
r.), HAYMHACT WCCIICIOBAHUS IO HETapaMETPUIECKUM METOJaM CTaTHCTHKU. Bo JIbBoBe mM Obuin
BOCIIMTaHbI TajaHTIuBbIe yueHUKH — E.JI.PBaueBa (lOmenko), FO.I1.Ctyaues, U.J.KBut u ap.

Kypc nekmuit mo Teopum BeposiTHOcTel mnociyxuin bopucy BranumupoBudy OCHOBOM i
Hanucanus yueOHnka «Kypc teopun BeposiTHocTei» (1949 r.). Dta KHUTa MHOTOKPaTHO M3/1aBajiach B
Pa3HBIX CTpaHaX U ABISETCS OJHUM M3 OCHOBHBIX YYEOHHMKOB 10 TEOPHH BEPOSITHOCTEW U B HAILIW JHU.
B st ke rompr um coBmectHo ¢ A.H.KoamoropoBeim nHammcana wmoHorpadus <«lIpeaenvHbie
pacrpeesieHust Uil CyMM HE3aBUCHMBIX CIydailHbIX BenuanH» (1949 r.), 32 KOTOpYIO aBTOPHI OBLTH
ynocroensl npemun AH CCCP uwm. I1.J1.YeGObmeBa (1951 r.). CoBmectHO ¢ A.S. XununabeiM B.B.
nuieT «JJIeMEHTapHOe BBEICHUE B TEOpHUIO BeposiTHocTeir» (1946 r.), koTopoe, B CBOIO OdYepe.b,
BbIIepkano MHokecTBO u3ganuii B CCCP u 3a py6exom. Kpome storo bopucom Brnagumuposuuem
OblLiIa HalTMCcaHa 3aMevarerbHas kHura «O4epku 1o ucTopuu Matematuku B Poccnn» (1946 1.).

B 1948 rony b.B. uzdupaercs akagemukom AH YCCP, u B 1950 roay Ilpesuanym AH YCCP
nepeBoauT ero B Kues. 31ech OH BO3IJIABISIET TOJNIBKO YTO co3/aHHbli B MHCcTHTYTE Matemarnku AH
YCCP otaen Teopuu BEpOSTHOCTEH W OJHOBPEMEHHO HAYMHAET 3aBENOBaTh Kadeapoil Teopuu
BeposiTHOCTeH 1 anreOpbl B Knesckom yHuBepcutere. OueHb CKOPO OKOJIO HETO 00pa3oBajiach rpyIia
MOJIOZIEKH, 3aMHTEPECOBABILICHCS TEOPUEH BEPOATHOCTEW U MAaTEMaTHYECKOM CTaTUCTUKOU. [lepBriMu
kueBckumu yuenukamu b.B. 6bum B.C.Kopomoxk, B.C.Muxanesuu u A.B.Ckopoxo.

B 510 Bpemsa b.B. yBmekcs caM M yBJIEK MHOTMX CBOMX YYEHHKOB W KOJUIET 3aJadaMu,
CBA3aHHBIMM C TIPOBEpKOM omHOpomHOCTH 1ByX BbIOOpok. B.C.Kopomiok, B.C.Muxanesuy,
E.JI.PBaueBa (FOmenko), FO.I1.CTyaHeB u 1p. MOTYYUIH CEPhE3HBIC PE3yIbTAThI B 3TOH 001aCTH.

B xonne 1953 rona b.B.I'nenenko Obi1 Hanpasiexn B ['JIP i ureHus nekiuii B yHUBEPCUTETE
uM. ['ym6onbara (bepnmn). OH mpoBen Tam Beck 1954 roa. 3a 3to Bpems: b.B. cymen 3aunTepecoBarsb
Oompmryro rpymmy MoJoabix Hemerkux MartematukoB (M.Kepcran, K.Marrec, I.Kéuur, TI'.-
N.PoccOepr, B.Puxtep u ap.) 3amadamMd TEOPUH BEPOSTHOCTEH M MATEMATHYECKON CTATHUCTHKH.
[IpaBurensctBo ['/IP Harpammno bopuca BragumupoBuda cepeOpsiHBIM OpJeHOM «3a 3aciiyru mepen
OTtedecTBOM», a yHUBEpPCUTET UM. [ yMOOIbITa M30pall €Tr0. MOYETHBIM JOKTOPOM.

BepuyBmuce B konne 1954 roma B Kues, b.B. mo mopyuennio Ilpesmnunyma AH YCCP
BO3IJIaBWJI pabOTy MO OpraHu3anvy BplYUCIUTENbHOTO TEHTpa. bbUI CO3MaH  KOJIJIEKTHB, B
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KOTOPBIMBOIIUIM ~ COTPYAHUKH Jsaboparopun akagemuka C.A.JlebeneBa, aBTOpa TmepBOW B
KOHTHHeHTanbHOW EBporme DBM, mnonyuuBmiedt HasBanme MDOCM (Manas dJIeKTpOHHAs CUCTHAsS
MmamuHa). JlaGoparopuss K 3TOMY BpPEMEHM BO3IJIABIIACH €€ CTapeWIIMMU COTPYJAHHUKAMHU —
E.A Illxabapoit u JI.H.lamesckum, T.k. cam C.A.JleGeneB yxe nepeexan B MockBy, rjae emy Oblia
nopydeHa opranuzanysi THCTUTyTa TOUHON MEXaHUKHU U BBIYUCIUTENILHON TEXHUKH. B 3TOT KOIEKTUB
BOIIIM U MaTEMATUKH, CPEIH KOTOPBIX B MEPBYIO ouepeanr Haao HazBaTh B.C.Kopomtoka, E.JI.FOmenko
u W.B.Ilorpe6ricckoro. Hauanach pabora mo mpoOeKTUPOBAHUIO YHUBEPCATbHOW MamuHbl «KueB» u
CHEIMATU3UPOBAHHOM MAIIMHBI [T PEIICHUS CUCTEM JIMHEHHBIX alreOpandecKux ypaBHEHHM.

OpnnoBpemenHo b.B. Hayan yuTarh B yHHMBEpCUTETE Kypce mporpamMmmupoBanus s OBM u
BO3TJIaBHJI pabOTy [0 HAMKMCAHWIO Y4eOHHMKa MO mporpammupoBanuto. O1oT Kypc (mepsas B CCCP
KHUTA TI0 MPOrPaMMHPOBAHHIO B OTKPBITOH meuaru) Obul m3gaH B Mocke B 1961 romy (aBTopsl —
b.B.I'nenenko, B.C.Kopomnrok, E.JL.IOmenko). B 310 xe Bpemst (1955 r.) Ilpesumuym AH YCCP
Bo3noxkun Ha b.B.I'memenko oOs3anHoctn gupektopa Muctutyra marematuku AH YCCP wu
npencenarens 0opo ¢puznko-maremarnueckoro oraenenuss AH Y CCP.

B stor mepuon bopuc BramumupoBud HaumHaeT pa3pabarbiBaTh JBAa HOBBIX HAIpPaBICHHS
NPUKIAIHBIX HAYYHBIX HCCIICIOBAaHUN — Teoputo MaccoBoro obciyxkuBanus (TMO) m npumeneHue
MaTE€MaTUYECKUX METOZOB B MEAMIIMHE.

K nepomy on npusnex W.H.Kosanenko, T.Il.Mapesnosuua, H.B.SAposunkoro, C.M.bpoau u
ap. b.B. npumenun meroasl TMO Kk pacueTy 3l€KTpUYECKUX CETel MPOMBIIUICHHBIX Mpeanpusatuii. B
1959 rony ObuTH M3AaHKI «JIEKIMU MO TEOPUU MACCOBOTO OOCITYKUBaHUS» (BBITYCK 1), MPOYUTAHHBIC
B.B. B KBUPTV® 8 1956-57 roxax. 3arem nociexoBamy Boimycku 1-2 (1960 r.), Bemmycku 1-3 (1963 1.,
coBmecTHo ¢ M.H.KoBaseHKO0). DTH KHHTH TOCITYXXHIH OCHOBOHM uis MoHOTpadhum «BpeneHwe B
TEOPHIO MaccoBOro oocmykuBanusa» (1966 r.), nanucannyio b.B.I'nenenxo u M. H.KoBanenko.

Btopoe HanpaBneHue CBsi3aHO C pa3pabOTKON AIIEKTPOHHOTO JAMATHOCTA CEPACYHBIX
3aboneBanuii. Han »srtoii mpoGnemoii paboranmu b.B.I'memenxko, H.M.Amocos, E.A.lllkabapa u
M.A Kynukos. B nauane 1960 rona Obuia 3aBepiieHa cOOpka IepBOro B MUpE THArHOCTA.

[lepeexaB B wmrome 1960 roma MockBy, bopuc BramumupoBud B0300HOBIsieT paboTy Ha
MeXaHHKO-MareMatnieckoM ¢axkynprete MI'Y. PaboTa BHOBb MOJHOCTBIO 3aXBaTWiIa €rO: UTCHUE
Pa3HO00pa3HBIX JICKIIMOHHBIX KYPCOB, HOBBIE YYEHUKH, HOBBIE 00513aHHOCTH.

B 1961 roay rpyma B coctraBe S1.M.Copun, 10.K.bemnses, A.J[.Conosbes, S.b.1llop u U.A.
VYmakoB Bo rnaBe ¢ b.B cTaHOBUTCS KOJUIEKTMBHBIM KOHCyinbTaHTOM Ipu ['occranpapre CCCP, B
KOTOPOM BO3HHMKaeT MeTOAMYEeCKHil COBET MO HAaAEeKHOCTU M KadecTBY. 3arem b.B. u S1.M. Copun
OpPraHM3yloT CEMHHAp Mo HaAeKHOCTU npu [lonurexHuyeckoMm mMysee, KOTOpbIil 3dheKkTuBHO padoTan
B TeyeHue MHorux Jjer. IlapamnenbHo OHM ke co3naroT kypHan loccrannmapra «HanexxHoctu u
KayecTBO». Beckope mosiBisieTcss HEOOXOAMMOCTh OPTaHU3aIMH OTAEIBHOTO CEMHHApa CHEMUAIBHO 10
MaTEeMAaTUYECKUM METOAaM TEOPUU HAIEKHOCTH. DTOT CEMHUHAp HAuYMHACT pabdoTaTh HA MEXAaHHUKO-
matematudeckoM (axyiaprere MI'Y mon pykoBoactsom b.B.I'nenenxo, A.J[.ConosreBa, FO.K.bensiera
u W.H.KoBanenko, KoTopslii B 310 Bpemst padotan B MockBe. CeMuHap Mo MaTeMaTUYECKUM METOJaM
B TEOPUHU HAJCKHOCTH PETYISIPHO padoTas MO KOHIIA BOCBMHUAECATHIX TrojoB. OH MOMOT B HAYYHOM
OTHOUIEHUH BCTAaTh Ha HOTM MHOI'MM CBOUM YYaCTHHKaM, TEIEph IIMPOKO U3BECTHBIM CHELIUAIIUCTAM B
obmactu HamexxHocTH, TakuM Kak B.A.I'agacun, B.A.Kamranos, I'.JI. Kapramos, b.A.Ko3mnos, 1.B.
[TaBnos, I'.b. Pybansckuit, P.C. Cynakos, O.U. Teckun, U.A.Ymakos, B.JL.IlInep u np. 10T cemunap
MOBJIMSLUI, B CBOKO OY€peNlb, M HAa CBOMX pyKoBoauTened u noaroskHya b.B.I'nenenko, FO.K.bensesa u
AJI.ConoBheBa K HaNHMCAHWIO IIUPOKO M3BECTHOW y Hac © 3a pyOexoMm MoHOrpaduu
«MareMaTH4eCKHe METOIbI B Teopun HaaekHocTi» (1965 r.). 3a mukir paboT B 00JaCTH HAJAEKHOCTH
b.B. BmecTe ¢ Gnmkaiimumu crioABmXHUKaMU ObU1 yaoctoeH B 1979 rony ['ocymapcTBeHHON npemMun

® Kuenckoe BhICIICE HMHKEHEPHOE PAIHOTEXHUYECKOE YUHIIHIIE.
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CCCP. B 1983 r. b.B. ¢ rpynnoii coaBropoB Obl1 yrnocrtoeH Ilpemun MuHBY3a 3a KOJJIEKTUBHYIO
MoHOTpaduio «Borpockl MaTeMaTHUECKON TEOPUU HAJIEKHOCTH.

B cBs3u ¢ 3amauamu Hage:xkHOCTH b.B. BHOBB BepHYJICSA K UCCIEAOBAHUIO MPEIEIIBHBIX TEOPEM
JUIL CYMM HE3aBHCHUMBIX CIIYYailHbIX BEJIUYMH, HO yXe B ciy4aitHoM yucie. K aTomy HampaBieHHIO
uccrnenoBanuii b.B. mpuBiekaeT MHOTMX CBOMX YYEHHUKOB. 3a 3Tu pabotel B 1982 rogy emy
npucyxnaaetca npemus uMm. M.B.JlomoHocoBa nepBoii crenenu, a B 1986 rony — npemusi MunBysa
CCCP.

b.B. He mepecraBasl MHTEPECOBATHCS BONPOCAMU HMCTOPUM MATEMATHUKH, MOAKIIOYHMB CBOMX
YYEHHUKOB M K 3TOMY HampaBleHHUIO paboT. B pa3inyHbIX OTEYECTBEHHBIX U 3apyOeKHBIX KypHaIax
Me4yaTaluCh €ro CTaThbM MO 3TOMY HAIpPaBJICHUIO MCCIENOBaHUM, a ero «OuyepK MO UCTOPUU TEOPUHU
BEPOSATHOCTEN» AaeT HanboJee MoJHOE MPECTABICHUE O €T0 B3IIIAaX Ha HCTOPHUIO ITON HAYKHU.

CoBmectHo ¢ A.M.Mapkymesuuem b.B. pykoBogun paboToil cemMuHapa Mo BOIpocam
IpenojaBaHus B cpeaHed mkose. OH TECHO COTPYAHMYAI C PENAKUMAMH KypHaIoB «BecTHHK
BBICIIIEH HIKOJBI» U «MareMaruka B mIKojie». B aTuX u MHOTHX 3apyO0eXHBIX KypHajaX, B COOpHHKax
Hay4qHO-MeTotuueckoro copera MunaByza CCCP uMm Ob110 OmyOIuKoBaHO OOJBIIOE YUCIIO CTATEH 1O
paznuyHbBIM acriekTaM npenonasanus. [lo atum xe Bonpocam b.B. Hamucan B 3TH ol U HECKOJIBKO
KHUT.

B sBape 1966 rona A.H.Konmoropos nepenan b.B.I'nexenko pykoBoacTBo kadeapoit Teopun
BEpOSITHOCTEH MeXxaHUKO-MaremaTraeckoro (akymerera MI'Y, kotopoii b.B. 3aBeoBan 1o mocieaanx
JTHEU CBOEM KU3HH.

Eme pabotas Bo JIsBoBe, b.B. MHOTO Bpemenu u cui otTaaBan padore B obOmiecTBe «3uanue». C
1949 roma oH mocienoBaTeNbHO H30WpaANCs TpeacenareneM oO0JacTHOTO MpaBlieHHs OOIIecTBa,
BO3IJIABIISUT  PECIYOJIMKAHCKYIO (DM3MKO-MAaTeMaTUYECKYI0 CEKIIMIO OOIIEeCTBa, SBIBLICS UJICHOM
ITpesuanmyma mpasneHuss Bcecoro3Horo oOmectBa «3HaHHME», IpeacenaresaeM oOlecTBa «3HaHHE»
MOCKOBCKOTO YHHBEPCHUTETA.

b.B. Obu1 wieHOM peAKOJUIETHH psga OTEYECTBEHHBIX W 3apyOeKHBIX >KypHAJIOB, SIBISIICS
yeHoM KoposieBckoro Craructudeckoro OOmectBa (BenukoOputanus), ObLT H30paH IMOYSTHBIM
JOKTOPOM bepimHCKoro yHuBepcHUTETa, TOYETHBIM TOKTOPOM A(GUHCKOTO YHUBEPCHUTETA.

B nocnennne roasl XW3HM, 3HAas CYpPOBBIM NPUTOBOp BpadeH, b.B. mpopoinkaer pykoBoguTh
Kadeapoi, BEIIBUTAaeT U OCYIIECTBISIET UICIO CO3/IaHMS HAa MEXaHMKO-MAaTEMaTHUECKOM (hakyibTeTe
HSKOHOMHUYECKOHN CIIENUAIN3aliU U MOATOTOBKUA B €€ paMKaxX CIEHUAINCTOB B 00JaCTH aKTyapHOH U
¢dbuHaHCOBOI MatemaTHKU. Kpome 3TOro OH HaMe4aeT CUCOK KHHT, KOTOPbIE HAJ0 YCIEeTh HAIMKUCATh 32
ocrasuieecs Bpemsi. 1 on nuier. OKOHYATENbHO OCIENHYB, JUKTYET, HO BBIIIOJIHAET HAMEUEHHOE.

27 nexabps 1995 roma bopuca BnamumupoBuya He ctano.OH moxopoHeH Ha KyHieBkom
knaaoumie B Mockse.

b.B.I'HeneHko ocTaBuil MHOTO Y4eHHKOB. Cpelli HUX — aKaJIeMUKH U WICHBI-KOPPECTIOHICHTBI
pa3IMUHBIX aKajeMuid, mpodeccopa W IOLEHTH. B WX mamsaTtu coxpaHsroTcs He3aObIBaeMbIe THU
OpHOOIIECHUSI K HAYKE W CaMOCTOSITEIbHOMY TBOPYECTBY IOJI PYKOBOJACTBOM OOJBIIOTO YYEHOTO U
mejarora, 4achbl HEMOCPEACTBEHHOro oOmeHuss ¢ YermoBeKOM OONBIION SPYAUIMH W BBICOKOM
KYJIBTYPHI.
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We all like to know how reliable and how risky certain situations are,
and our increasing reliance on technology has led to the need for more
precise assessments than ever before. Such precision has resulted

in efforts both to sharpen the notions of risk and reliability, and to
quantify them. Quantification is required for normative decision-
making, especially decisions pertaining to our safety and wellbeing.
Increasingly in recent years Bayesian methods have become key to such
quantifications.
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Reliability and Risk provides a comprehensive overview of the
mathematical and statistical aspects of risk and reliability analysis,
from a Bayesian perspective. This book sets out to change the way in
which we think about reliability and survival analysis by casting them in the
broader context of decision-making. This is achieved by:

ISBN: 0470855029

ISBN 13: 9780470855027
August 2006

396pp (cl)
£65.00/€99.90/ $120.00

* Providing a broad coverage of the diverse aspects of reliability, including:
multivariate failure models, dynamic reliability, event history analysis, non-
parametric Bayes, competing risks, co-operative and competing systems, and
signature analysis.

Covering the essentials of Bayesian statistics and exchangeability, enabling
readers who are unfamiliar with Bayesian inference to benefit from the book.

* Introducing the notion of “composite reliability”, or the collective reliability of a
population of items.

Discussing the relationship between notions of reliability and survival analysis and
econometrics and financial risk.

Reliability and Risk can most profitably be used by practitioners and research
workers in reliability and survivability as a source of information, reference, and
open problems. It can also form the basis of a graduate level course in reliability and
risk analysis for students in statistics, biostatistics, engineering (industrial, nuclear,
systems), operations research, and other mathematically oriented scientists, wherein
the instructor could supplement the material with examples and problems.
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AHHOTAIUA

PaccmarpuBaroTcst HEKOTOpbIEe acneKkThl ['pua — pacnpeneneHHOW NporpaMMHO-aNnapaTHOM Cpefbl ©
MPUHIUIINAIBHO HOBOM OpraHu3aliei BRIMUCICHUNM U YIIPABJICHUS TOTOKAMU 3aJJaHui U JaHHbIX. {4
aHanmu3a MpoOJeM, OTHOCSIIUXCA K JIOTMKE OpPraHM3alMd B3aMMOJICHUCTBUSl «IIOTPEOUTENB-PECYPC,
paszpabateiBaeTcsi 00miass MOZEJIbHAs CXeMa, B paMKax KOTOPOW pacCMaTpHBAIOTCA MOJIEIH,
MO3BOJISIFOIIME (POPMYITUPOBATH KOHKPETHBIE MaTeMaTudeckue 3anadu. OOCYKIAr0TCs MyTH PEIICHUS
MOCTABJICHHBIX 3a/1a4.

1. Konuenuus I'pug

B mnacrosimee Bpemsi [puA-TEXHOJOTMHM paccMAaTPUBAIOTCS MHUPOBBIM COOOIECTBOM Kak
HanboJiee NMePCIEeKTUBHBIE C TOUYKHU 3PEHHUS III00aTBHO paclpeAeeHHbIX BBIYUCICHHUH, HCTIONB3YIOIINX
reorpauyecky pacupeaesieHHble pecypchl. [ pud — 3TO MpOrpaMMHO-aImaparHas WHPPACTPYKTYypa,
KOTOpast OOECIeYMBaeT HAJCKHBIA, YCTOWYMBBIA, IMOBCEMECTHBIM M HEIOPOTOW JOCTYym K
BBICOKOITPOU3BOIUTEIBHBIM KOMITBIOTEPHBIM pecypcam [1]. Drta pacmpenesieHHas MNpOrpaMMHO-
anmapaTtHas cpela ¢ NPUHLIMIHAIbHO HOBOM OpraHu3aluell BBIYUCICHHN M YIpPaBICHUS MOTOKAMHU
3amaHuii U ganHbiX. Konnenmus ['pua mopoamia HOBYIO MOJENb OPTaHU3AIUU PA3IAYHBIX (OpPM
00paboTKM IaHHBIX (KOMIBIOTHHIA), MPEIJIOKUB TEXHOJOTHU YIAJICHHOTO JOCTyMa K pecypcam
pa3HBIX THIIOB HE3aBHCHMMO OT MECTa WX pPAaclojoXeHHs B TioOanbHOM ceTeBoil cpene. Tak, ¢
MOMOILBI0 ['pHUJ MOSABIAETCS BO3MOKHOCTH BBINOJIHATH MPOrpaMMHBIE KOl HAa OJHOM WM Cpa3y
HECKOJBKHMX KOMIIBIOTEpAX, CTAHOBATCA IOBCEMECTHO JOCTYNHBIMU XPAHWIMILA JaHHBIX CO
CTPYKTYpUpOBaHHOW (0a3bl JaHHBIX) W HECTPYKTypUpOBaHHOU ((aiiibl) WHPOpMAaNUeH, UCTOYHUKA
JMAHHBIX (JaTYNKW, HHCTPYMEHTHI HAOIOICHNS) U TIPOTPAMMHO yIpaBisieMble ycTpolicTBa. Ha3Banue
I'pun  0oOBsCHSICTCS HEKOTOPOM  aHAJIOTHEeW ¢  JJeKTpuueckuMmH  ceTsmu  (power  grid),
MPEAOCTABILIFOIIIMME BCEOOIINHN JIOCTYIT K JIEKTPUIECKON MOITHOCTH [2].

Henp coszmanuss ['pung — wuHTErpamus ONPEAEICHHOIO MHOXECTBA IPOCTPAHCTBEHHO
pacTpesieieHHBIX PECYPCOB JJIsi TOTO, YTOOBI OOECTIEYUTh BO3MOYKHOCTH BBIMOJHEHUS IIMPOKOTO

"PaGora noaepkana PODOU, npoekr 05-07-90103
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Kllacca MPHWJIOXKEHW Ha JHOO0O0H COBOKYIMHOCTH DJTHUX PECYPCOB, HE3aBHCHMMO OT MeCTa HX
PaCTIONOXKEHHUS .

B peammzamum D'pun mpexacraBisier coOoii  MHOPACTPYKTYpy, KOTOpas COCTOMT U3
HAXOJISIIIMXCS B PAa3HBIX MECTAX PECYPCOB, COSNUHSIONINX MX TEICKOMMYHUKALUI (CETeBbIe pecypChl)
U B3aMMOCOTITIACOBAHHOTO IO BCeil WHPpacTpyktype cBssyromero (middleware) mporpammuoro
obecrieuenust (I10), TOINEPKUBAIOIIETO BBHIMOJHCHWE IUCTAHIIMOHHBIX ONEpaluid, a TaKKke
BBITIOJHSIOIIETO (YHKIIMU KOHTPOJII M YIPaBICHHS OIEpalMoOHHOW cpenoit. ['pun co3maercs
BIIQJICTIBIIAMH PECYPCOB, BBIACIHIIOIMIMMU UX B 0OIee moiab30BaHWe. Briagenbubl M motpebuten,
JCUCTBYIONIME HAa OCHOBAHWU OMNPEICJICHHBIX MPaBWJI TNPEIOCTABICHUS/TIOTPEOIICHUSI PECYPCOB,
00pa3yIoT BUPMYATLHYIO OP2AHUZAYUIO.

I'pun siBnsieTcss cpeaol KOJUIEKTHBHOTO KOMITBIOTMHTA, B KOTOPOM KaXIblii pecypc HMeeT
BJIQ/ICTIbIIA, & JIOCTYI K pecypcaM OTKPBIT B paz[eisieMOM IO BPEMEHH M MO MPOCTPAHCTBY PEKUME
MHOXECTBY BXOJSIIUX B BUPTYaIbHYIO OpraHM3allUI0 MOJb30BaTeNeil. BupryanbHas opraHu3zaims
MOJKET 00pa30BbIBATHCS TUHAMHUYECKU U UMETh OTPaHUYCHHOE BPEMsI CYIIIECTBOBAHHUS.

Takum oOpasoMm, cuenys [3], MoxHO ompeneiauth [puag Kak MPOCTPAHCTBEHHO
pacTpeieieHHYIO OTIEPallMOHHYIO Cpey ¢ THOKNM, 0€30MacHbIM U KOOPAMHUPOBAHHBIM Pa3/ieJICHUEM
pecypcoB JUIS  BBITIOJNHEHUS TPWIOKEHUA B JUHAMAYCCKH OOpa3yIOMIMXCS  BUPTYATbHBIX
OpraHu3alHsiX.

Konuenmus ['pun pommnace B HaydyHOM COOOIIECTBE,  pa3padOTKM M HUCCIEAOBaHUS
HAYaIbHOW CTaIWU OBUIM HANpaBIICHBI Ha MOMICPKKY BBIYUCIUTEIFHO WHTCHCHBHBIX 33a]a4 HAYYHO-
TEXHHUYECKOTO XapakTepa. B pesynbrare ObUT MPENJIOXKEH PsiA MPOTOKOJIOB. KOMMYHUKAIIMOHHBIN,
0€30IacCHOCTH U YAAJIEHHOTO JIOCTYIA K BBIYUCIUTENbHBIM, (PailloBbIM, HH()OPMAITHOHHBIM pECypcam.
Habop mpoTOKOJIOB SIBISETCS TOCTATOYHBIM ISl 3allycKa 3aJaHWi, YIPABICHUS HMHU H JIOCTABKH
BXOAHBIX ¥  pe3yiabTHpyOmmx  (QainoB. [IpoTokoisl ObUTM  MOIJCPKAHBI  peaiu3armeit
uHcTpyMeHTanbpHOU cucteMbl Globus Toolkit [4]. Globus Toolkit (GT) u psia pa3paboTaHHBIX Ha €ro
OCHOBE TMPOTPaMMHBIX CPEICTB 00pa30Bajd MPOTPAMMHYIO COCTABISIONIYI0 HH(PPACTPYKTYpPhI IS
HEeCKOJIbKUX KpymHbIX ['pun, B Tom umcie DataGrid [5] u GriPhyn [6]. Ha atu I'pun mocraieHs
NPWIOKEHUS 10 00pabOTKe pPe3yabTaTOB SKCIIEPUMEHTOB B 00JacTH sijepHOil ¢u3uku. B cBs3m ¢
OoNpIIUMU 00BEMaMU JAHHBIX W BBIYUCICHWN HMHTErpaIUsl paclpeesIeHHBIX PECypCOB OKa3aslach
KPUTHUYECKH BAXXHOU M JOKa3aja CBOKO TMOJIE3HOCTb.

OpHako mpoOieMbl  OpPraHM3alMK  PAcHpPElCICHHOIO  KOMIIBIOTUHTA HE  SIBISIOTCS
cnenupUuHBIMA IS HAy9YHO-TEXHHUYECKOH cdepbl, u pa3paboTka HOBoW apxurektypbl [10 I'pung
BeJach C YYETOM HMHTEPECOB TMPOM3BOJCTBEHHBIX MNPUJIOKEHHM, MPU HEMOCPEICTBEHHOM YyYacTUU
KPYIMHEHIIIMX KOMITAHWHA — MPOW3BOJUTENCH KoMmmbloTepHOW TexHukw u [10, takux kak IBM, Sun,
Hewlett-Packard u Microsoft. Yyactue BeayIux KOMIAHHH B HCCICIOBAHUIX SIBJICTCS BaKHBIM, T.K.
MOKa MPOMBIIIJIEHHOCTh HE BO3BMETCS 32 TEXHOJIOTHIO, OKUAATh €€ IMIUPOKOTO PACIPOCTPAHEHUS HE
MIPUXOHUTCS.

OCHOBHBIE TMOJIOXKECHHS TPeNIoKeHHOTO B [7] ctanmapra apxurektypsl [10 I'pug — OGSA
(Open Grid Service Architecture) cnenyroT 00bEKTHO-OPHEHTUPOBAHHOW MOJCTH M PACCMATPUBAIOT B
KayecTBe OCHOBHOTO oOBekTa ['pun cayorcoy. IlocpencTtBom ynaneHHOTo oOpamieHuss K MeToaam
CITy>KOBI TPUIIO’KEHHUE TIOJTYYaeT OTPEICICHHBIN BU 00CTykuBaHus. Takum 00pazoM YHUPUIHPYIOTCS
pa3nn4Hble (QYHKIMU: TOCTYIA K BEIYUCIUTEIBHBIM pecypcaM, pecypcam XpaHeHus1, 0a3aM TaHHBIX U K
000 MporpaMMHO#T 00pabOTKe JaHHBIX.

Apxurektypa ['pum-ciyx06 pemraer mnpoOlieMy pacmpelneieHHON cpenbl — mpoliemy
MHTEPONepabenbHOCTH — MyTeM CTaHAApTU3aLUHM crocoba omucaHus uHTEepdeicoB cayx6. B atom
otHomreHnn OGSA omnupaercs Ha crangaptel Web-cyx6 [8].

Vike HaunHas ¢ Bepcun 2 uHcTpymeHtapuii Globus Toolkit cran dakTuueckuM craHmapTOM
st 'pup, mpu3HAHHBIM KaK HAYYHBIM COOOIIECTBOM, TaK U BEAYIIMMHU KOMIIAHUSMU KOMITBIOTEPHOMH
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unnyctpun [9]. braaromaps tomy, uro GT ¢ camoro Havana UMeN ¥ MO-NIPEKHEMY COXPAHSET CTaTyc
otkpeiToro 10, k HacTosIEeMy BPEMEHH HAKOTUICH 3HAYUTEIHHBINA OMBIT €r0 MPUMEHEHHS B KPYITHBIX
npoekrtax. Mcmnonb3ys uHCTpyMeHTanbHbIe cpenctBa GT, pasHBIMU KOJUIEKTUBAMU OBbUTH pa3paboTaHbI
JIOTIOJIHUTEINILHBIE CITYXKOBI: peITMKauu (ailyioB, aBTOPU3aUH, JUCTIETIYCPU3AlNU 3aaHuil u ap. B
2003 roay BbIILIA [TEpBasi peain3alus HHCTPyMEHTapusi, ocHOBaHHas Ha apxutekType OGSA — Globus
Toolkit 3.0.

[IpoGnembr pa3paboTku u pazButus [pug TpeOyroOT pelieHus MHOTOYHCICHHBIX 3ajad,
KOTOPO€ HE BO3MOYXHO 0€3 NpPUMEHEHHs] MaTeMaTH4ecKuX MeToaoB. CyIIEeCTBYIOT CIEIYIOIINE
HaNpaBJICHUs UCCIIEIOBAHMIA B 3TON 001aCcTH:

dopmanuzanys MOCTPOSHU CTPYKTYphI [ puj Kak 1eioro;

[InaHupoBaHMe TOTOKOB Ha CETEBOM TIpade ¢ MLeNbl0 00eCHeYuTh MPEeJOCTABICHHUE
M0JIB30BATEI0 KaK TEPMUHAIBHBIX, TAK U CETEBBIX PECYPCOB,;

[MporuHo3upoBanue cutyanuu (meperpy3Ka pecypcoB, BpeMsi BBIIIOJTHEHHUS 3a/1a4 U H.T.);

dopmanuzanus Mpolecca MOUCKAa W TMPEJIOCTABICHUS PECYpCOB C LEIbI0 pa3pabOTKU
Ha/IJISKAIUX TPOTOKOJIOB;

AanTHBHOE YIIPaBJIEHUE PECYPCAMH.

2. MoaesinpoBaHue nmpouecca pacnpeaejieHus 3aJaHuil B CeTH BbIYUCJIUTEIBHBIX PECypPcoB

B Hacrosimeld craTthe MBI OOpaTHMCS K TOCJICIHEMY W3 TEPEUHCICHHBIX HalpaBJICHUN
WCCJICIOBAHUNA W PACCMOTPUM HEKOTOpPbIE AacleKThl (YKHIMOHUPOBAHUS CHUCTEM, COCTOSIIHX U3
3aJJaHHOTO KOJUYECTBA PacTIpeACNICHHBIX BBIYUCIUTENBHBIX PECYPCOB M OTICJIBHBIX YAANCHHBIX OT
pecypcoB MmoTpeOuTeneii, KoTopble 00pamaTcs K pecypcam il BBINOJHEHUS BO3ZHHKAIOMINX Y HHUX
3aJaHuM.

W3 npobnembl peanu3amuy CIOKHBIX BBIYHCICHUNA HA PACIpPECIIEHHBIX PECypcax BBIACITUM
KITIOYeBBIe (DAKTOPBI, OTHOCSIINECS K JIOTMKE OpPTaHU3aIllMU B3aHUMOJICUCTBUS «IIOTPEOUTEIB-PECYPC.
[Tpu 5TOM He 3aTparuBarOTCs BOMPOCHI MPOrPAMMHOTO, TEXHHUYECKOTO WM HHOTO 00ECTIEYSHHS TAKOTO
B3auMoJieiicTBUs. [IpHHIMITHATBPHOC BHUMAHUE YICISIETCS TOATOTOBKE (paciapallieIMBaHUIO) 33 JaHuUsT
Uit OOCIY)XUBaHMsI, a TaKXe BBIOOPY KOHKPETHBIX PECYpCOB MJIsl peaju3aliy BbhlYucieHwuid. J{ims
aHanmM3a »ATHX Tnpobiem paspabarbiBaeTcs oOmas MOAENbHAs CXeMa, B paMKax KOTOpPOi
paccMaTpUBAIOTCST MOJIENH, IMO3BOJITIONINE (OPMYIHPOBATH KOHKPETHHIE MaTeMaTHYECKHE 3aadyH.
OO6cy:xmaroTcst MyTH PEIICHUs TOCTABICHHBIX 3a]1a4.

2.1. PazpadoTka KOHUENTYAJbHOI MO/1eJI1

OcHOBHOE Ha3HaUYEHWE MOJIENH — JaTh OOIIYI0 JIOTUUECKYIO CXeMy, KOTOpast OMUChIBaja Obl
OJTHO W3 KJIOYEBBIX HAMpaBICHUH B MpoOiieMe OpraHu3alli KOJUIEKTUBHOTO HCIOJIb30BaHUS
pacTpeieieHHBIX BBIYHCIUTEIFHBIX PECYPCOB. aHAJIHM3 W ONTUMU3AIMIO MPOIECCOB paclpeeeHus 1
BBITIOJTHEHUS! TOTOKOB 3a/1aHUH.

Monenb 10mKHA OBITH CKOHCTPYMpPOBAHA TaKUM 00pa3oM, YTOOBI B €€ paMKax MOTJIU OBITh
MOCTABJICHBl OCHOBHBIEC, TOJIAIONINECS MaTeMaTH4ecKon (opmanu3anuu 3aaadd, CBS3aHHBIE C
BBIUHCIICHUEM XapaKTEPUCTHK IMPOIIECCOB B3aMMOJEUCTBUS THUIIA <«IIOTPEOUTENb — PECype», a TaKKe
TUTAHUPOBAHUEM ATHX IMPOILIECCOB M OTIEPATUBHBIM YyIIpaBICHHEM UMHU. MoJieb JOJDKHA YUYUTHIBATH U
OTpaXkaTh CJEAYIONHE (HaKTOPHI:

- MoJenMpyeMas CHUCTeMa COCTOMT M3 CJICAYIONIMX KOMIIOHCHTOB: 1) BBIYUCIUTEIHHBIX
pecypcoB, 2) moTpeOHuTeneH 3THX PecypcoB U 3) TEICKOMMYHHKAIIMOHHOM CETH, CyXaleh s
oOMeHa HH(pOpMaLHel MeXITy pecypcaMu U MOTPEOUTEISIMH,
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- TOJ pecypcamu MOJpa3yMEBAOTCS JIF0OObIe TEXHUUECKHE CUCTEMBI U CPEJICTBA, CIIOCOOHBIE
MPENOCTABIATH MOJIB30BATEIO MPOLECCOPHOE BPEMs, TOCTYH K ONEPATHUBHON M MOCTOSTHHOW MaMSITH,
NporpaMMHBIM CHCTeMaM, 0a3aM JaHHBIX. B 3aBUCMMOCTH OT CHUTyallil B POJH PECYPCOB MOTYT
¢dburypupoBath pazHOOOpazHble OOBEKTHI, HAUMHAs OT IMEPCOHATBHOTO KOMIMBIOTEPA M 3aKaHUYHMBAS
MOIIHBIMU TEPPUTOPHUAIBHO PACIPEAECICHHBIMU BBIUH CITUTEIBHBIMU KOMIUIEKCAMU;

- B KayecTBe NOTpeOUTeNeld pPecypcoB MOTYT pPacCMaTPUBATHCS CaMble MPOU3BOJIBHBIC
MOJIB30BATEIIN, HAYMHAS OT (PU3UUECKUX JIUI M 3aKaHYHMBAsI MEXXTOCYAapCTBEHHBIMU OPTaHU3AIUSIMHU,

- CBA3yIOLIasd TEICKOMMYHHUKAlMOHHAA CETh MOXET BapbHPOBAaTHCS B 3aBHCUMOCTH OT
CUTYyallud, W TPEACTaBIATH CO00H OJHY WM HECKOJBKO JIOKAJBHBIX WM TJIOOAIBHBIX CETeH,
HCNOJIb30BAaHUE KOTOPBIX JEJIAeT BO3MOXKHBIM B3aMMOJECHCTBUE pPAacCMaTPHUBAEMBIX YYaCTHHKOB
CHCTEMBI;

- BCE KOMIIOHEHTHl CHCTEMBl HE SBISIFOTCS, BOOOIIE TOBOpS, CTATUYECKUMH, H HX
XapakTepUCTHUKU TMPETEPIIEBAIOT H3MEHEHUS 3a BpeMs MEHBLIEE, YEM XapakTepHOE BpeMs
MOJETUPOBAHUA;

- BCE YYaCTHHKHM PacCMaTPUBAEMOW CHCTEMBI SBIISIOTCS, BOOOIIE TOBOPS, HE3aBUCHMBIMHU
Apyr OT Jpyra ¥ HX >KU3HEICSATENIBHOCTh HE O00s3aTENbHO CBOAMTCS TOJBKO K BBITOJHEHUIO
OTIpeIeNICHHBIX (DYHKINI BHYTPH PacCMaTpUBAEMOM CUCTEMBI;

- OCHOBHBIC YYaCTHUKH CHCTEMBI MOTYT OOpa30BBIBATH MOACHUCTEMBI. JTO arperupoBaHUe
SBIIIETCSI, BOOOIE TOBOpPS, NMHAMHUYECKHM, U MOXKET OTpaxkaTh Kak (U3NYECKHEe OCOOECHHOCTHU
paccMaTpuBaeMbIX O0OBEKTOB, TaK U HOCUTh «BUPTYAJIbHBIN» XapaKkTep;

- BCS CHCTEMa B II€JOM, €€ OCHOBHBIE YYAaCTHUKH — «PECYpChbI» H «IOTPeOUTENN»,
MOJICUCTEMBI,  COCTaBJICHHbIE M3  OTJCIBHBIX  KOMIIOHEHTOB,  OONAJalOT  MpHU3HAKaMU
IeJICHATIPABIEHHOTO ToBeAeHHs. Llenb (yHKIMOHMPOBaHMS CHCTEMBI, B CAMOM IIHPOKOM CMBEICIIE,
3aKIII0YaeTcss B HauOoJiee BBITOJHOM M IIOJHOM HCIIOJNIB30BAHUM DPECYPCOB I MaKCUMalIbHOTO
BBITIOJTHEHHMS 3aITPOCOB MOTPEOUTENEH;

- TepedHcieHHble (aKTOPBl JODKHBI OBITh MPEICTABICHB B MOJAEIH, 110 BO3MOXXHOCTH, B
(bopManM30BaHHOM, aNTOPUTMHUUECKH TOUYHOM ¢opme. B To e Bpems, B BUAY WIUPOTHI CIEKTpa
BOITPOCOB, CBSI3aHHBIX C MPOLECCAMHU KOJJIEKTUBHOI'O HCIIOJIB30BaHUS BBIYUCIUTENIBHBIX PECYPCOB, B
MOJIENIM, Hapsily C YUCTO AHAIUTHYECKUMH OJIOKAMH U HCIOJIb30BaHHEM  (OPMATBHOTO
MaTeMaTUYECKOTO armapara, JormyckaeTcst HehopMaabHOE, BepOAIbHOE OIICAHUE.

2.2. ITocTaHOBKA HEKOTOPHIX MATEMATHYECKUX U AJITOPUTMHYECKHUX 33124

2.2.1. 3apaya 00 onTHMAJIbHOM pa30MEeHHH 3aJaHMs. DTa NOCTAHOBKA CTUMYJIHpPOBaHA
NPUKIAIHBIMU pabotamu, mpoBomsmumucs B BI[ MI'Y [12], u nomkHa OTpasuTh CIEIyHOIIUS
Ka4yeCTBEHHbIE 0COOEHHOCTH PEANbHOTO 0OBEKTA.

EnuHCTBEeHHBI MOTPEOUTENh PECYPCOB JIOJKEH BBHIMOJIHUTH OJHO €AMHCTBEHHOE 3aJaHHe,
MOJIB3YSICh YCIIYyTaMHU HECKOJBKUX BBIYMCIUTENBHBIX pecypcoB. [lojuiexaliee BBIMOJHEHUIO 3aJaHUE
HE MOXET OBITh ILIEJIMKOM BBIMIOJHEHO 32 MPHUEMIIEMOE Ui TOJb30BaTelsl BpeMsi HU Ha OJHOM M3
umeronmxcsi pecypcoB. [losp3oBaTenb BBIHYXIEH pa3[esuTh 33JaHWE HAa YacTd, M 00pamarbcs K
pa3IMYHBIM pecypcam, MochlIasi UM (parMeHTHI 3aJaHusl. Y MEHbIIICHHE 00beMa MOCHIIIAeMbIX TOPLUN
3aJlaHisl YMEHBIIAEeT PUCK HEXKEIATEIbHOTO, 3aBUCSIIETO OT COCTOSHHUS pecypca, MpepbIBaHUs
BBITIOJTHEHHUS 3a7aHus. B TO ke BpeMs, CIUIIKOM MaJeHbKHE MOPIUU MOTYT OKa3aThCsl HEBBITOJHBIMU
BCJIE/ICTBUE HMX OOJBIIOTO KOJWYECTBA, MOPOXKIAMOIIETO0 HEONMpPaBIaHHBIC JTOTIOJHUTEIbHBIC MOTEPU
BpeMeHU. Bribop «niuamerpa pa3doueHus» (Ha 3Tare IIaHUPOBAHUS WM HETIOCPEICTBEHHO B MPOIIECCE
BBITTOJIHCHHS 33/IaHUS) SIBISICTCS IPEIMETOM ONTHMU3AIIMOHHON 33249 H.

-82-



HNCCJICAOBAHUA

Han&KxHOCTB: BOIPOCH TEOPUU U TIPAKTUKI No.4, nexadbpp 2006

2.2.2. Cratnueckasi 3aja4ya pacnpejesieHusi 32IaHUH MO0 BHIYUCJIUTEIBHBIM pecypcam.
OTa MOCTaHOBKA COOTBETCTBYET MPEACTABICHHIO O (DYHKIIMOHUPOBAHUU BEPXHETO YPOBHSI YIIPaBICHUS
cuctemor ['pun (ypoBeHp Opokepa pecypcoB). Martematudeckoir 0a30if SIBISICTCS JHCKPETHO-
KOMOWHATOpHAss 0000IICHHAS 33/1a4a O Ha3HAYCHHH.

3ajaua 3aK0YacTCs B HAXOXKACHUU ONTHMAJBLHOTO IIaHA pacIpeneieHUs 3aJaHuid 110
BBIUHCIIUTEIIFHBIM pecypcaM Ha JTare, MPeIIIeCTBYIOIEM HEMOCPEACTBEHHOMY BBIOJHEHHIO ITHX
3aJaHnH.

OrpaHuueHUsIMA MOJEIH SBJISIOTCS TEKYIIUE WM MPOTHO3UPYEMbIE XapaKTEPUCTHKH Y3JIOB
MH(OPMAITMOHHO-BBIUNCIUTSIIBHON CETH, KOTOPBIC ONPEICISIFOTCS Ha HIKHEM YPOBHE CHCTEMBI
yrnpasiaeHus (YpOBEHb JIOKAIBHOI'O  MEHEIKepa pecypcoB B cucteme I'pun). Takumu
XapaKTEPUCTUKAMH SBJISIOTCS, HAIPUMEP: YUCJIO MPOIECCOPOB, 00bEM MaMSTH, THIT OTICPAIIMOHHOMN
CHUCTEMBI, JIOKAJIbBHOE PACTIFCAHWE BBITIOJHCHUS 3aJJaHUN W T.1. B KpUTEpUM ONTUMHU3AIMH JTOJDKHBI
MPUCYTCTBOBATh (DaKTOPBI, OTPaXKArOIIUE OOKETHBIC BO3MOKHOCTH IOTPEOUTENSI U CTPEMIICHUE
MTOCTABIIIMKA PECYPCOB MAKCHUMHU3UPOBATH IPUOBLIB.

2.2.3. lnnamuyeckasi 3aja4ya 00 ynpaBjieHHH BbIOOPOM pecypcoB. DTa MOCTaHOBKA
COOTBETCTBYET MPEJCTABICHUIO O (YHKIIMOHUPOBAHUH HIKHETO YPOBHS yNpaBieHHs cuctemoit ['pua
(YpOBEHb JIOKAILHOTO MeHemkepa). MareMaTHudeckol 0a30d sBISICTCS TEOPHs  yIpaBIICHHS
MAapKOBCKUMH ITOCJIEA0BATEILHOCTIMH.

3amaua 3aKioyaeTcs B ONpEJENICHWH CTpaTerdd  BBIOOpA pPECypcoB B  Ipoliecce
HEMOCPEJICTBEHHOTO BBIMOJIHEHUS 33JaHUI. JTa CTpaTeTUs J0JHKHA UCIOJIb30BaTh B KAYECTBE OCHOBBI
IUTAaH pacrpeiesieHus] 3aJaHuid, BHIPAOOTAaHHBIAH HA BEPXHEM YPOBHE CHUCTEMBI YIPABICHHSA, U
KOPPEKTUPOBATh €r0 B peajJbHOM BPEMEHH, MCXOIs W3 HAOMIOJEHUH 3a TEKYLIIUMH COCTOSHUSMH
mponecca.

JlJisl epedncIeHHBIX MMOCTAHOBOK 33724 JOJDKHBI OBITH Pa3pabOTaHbl METOJBI U aJITOPUTMBI
ux pemeHus. CTpouTCcs KOMIIBIOTEpHAas MOJIENb JBYXYPOBHEBOM CHCTEMBI B3aUMOJEHUCTBUS
MOCTABIIUKOB U MOTpeduTeneit pecypcos. [IporpammHas cuctema J0JDKHA pPean3oBaTh CIEIYIOIINE
MOJIETN U aITOPUTMBI:

— QITOPUTM pELICHHs 33Jaud O Ha3HAYCHHAX, MPUMEHUTEIBHO K MpOOJieMe MOCTPOCHUS
ONTUMAJIBHOTO (CTaTUYECKOr0) IUIaHA pACHpE/ICTICHUsI PECYpCOB Ha BEPXHEM YPOBHE CHCTEMBI
yIpaBJICHUS,;

—pOLECC, WMHUTHUPYIOIINM BBIIOTHEHUE 33JaHUM  PA3JIMYHBIX  MOJB30BATENEH Ha
pacnpeIeNeHHBIX BEIYUCIUTEIBHBIX PECYPCaX;

— QITOPUTM aJaNTHUBHOTO YIPABICHUS BHIOOPOM pPECYpCOB Ha HW)KHEM YPOBHE CHCTEMBI
YOPaBIICHUs], BHEIPEHHBIN B UMUTAIMOHHYIO MOJENb MPOLECCA BBIIOJHEHUS 3a1aHUM.

3.2.4. 3anaya BpIOOpa dPPeKTHBHOM AUCHUIINHBI 00CTYKUBAHUA 3aaHuii. Bragenpibt
PECYpPCOB, BBIACIISAS PeCypchl B oOIee IMoIb30BaHUE, 3aMHTEPECOBaHbI B Hanboiiee 3(h(EeKTUBHOM HX
ucrnonb3oBaHuu. OOBIYHO TIPHW PEIICHWM 3aJa4d PaclpeicsICHUs PECypCoB IEICBBIMA (DYHKIHSIMH
SIBJISTFOTCSl YBEJIMUCHHE MPOIYCKHOW CIIOCOOHOCTH CHCTEMBI WJIM YMCHBIIICHUE BPEMECHH BBITIOTHCHHS
3amanuid. OgHAKO CleayeT UMETh B BHIY, YTO 3HAYUMOCTH BBITIOJTHCHUS 3aJaHUN YBEIMYMBACTCS C
MPUOJIMKEHUEM CPOKa BBITIOJHEHUS MPHUKJIAIHON 3a1aun. TakuM oOpa3oM, HEOOXOIUMO HCCIEI0BATh
JMUCIUTUIMHBI OOCITY)KUBaHUS, B KOTOPBIX pelieHrue 00 OYepeHOCTH BBITIOJHCHUS 3aJaHUM M J0JIe
PECYpPCOB, BBIICTIIEMOM Ha BBHITIOJTHEHNE KOHKPETHOTO 3a/IaHMs, 3aBUCHT OT TEKYIIIETO COCTOSHHUS.

PaccmatpuBaeTcs cucteMa MaccoBOTO OOCITY)KHBaHHUS, B KOTOPOH 3asiBKH XapaKTEPHU3YIOTCS
PSAIOM TapaMeTPOB, BIMSIIONINX HAa TPOJOJDKUTEIILHOCTh 00CTy)KUBaHHS. B 4acTHOCTH, Kakast 3asBKa
XapakTepusyercss 00beMOM JaHHBIX, BEIMIMHA KOTOPHIX TI0 Mepe o0cykuBaHUs yObiBaeT. B oquH u
TOT K€ MOMEHT BPEMEHH CHCTEMa MOXKET 0OCITY)KHBATh TOJIBKO OJIHY 3asBKY.
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Jlnst paccMaTpuBaeMoOl CHUCTEMBI JOJDKHBI HCIOJIB30BAThCA AUCIUIUTHHBI OOCTYKUBAHUS C
pasnenenueM BpemeHu. Cpeln MpocTeUIInX anropuTMoB Takoro tuna — Round Robin, anroputwm, B
KOTOPOM BC€ 3asBKH OOCITYKHBAIOTCSI B MOPSIKE MOCTYIJICHHS 110 KBAaHTY BPEMEHHU IMKJ 33 IIUKJIOM.
OnHaKO €CTECTBEHHO MPE/IOJIOKUTh, YTO JIOJDKHBI CYIIECTBOBATH AJITOPUTMEBI C 00JIee CIIOKHBIMH, HO
1 2QPeKTUBHBIMU cXxeMaMH o0ciyxuBanus. [Ipu aTom kpurepuem 3¢h¢heKTUBHOCTH PabOTHI SBISETCS
HE TOJBKO MAaKCHUMaJlbHas CKOPOCTh OOpaOOTKM MaHHBIX CEPBEPOM, HO TaKXKe Y4YEeT HHTEPECOB
MOJIBb30BATENEH.

[Ipenmnonaraercs UCTIONB30BATH AITOPUTMBI, B KOTOPHIX MPUOPUTET B OOCTYKHBAaHUH UMEIOT
3asiBKM, KOTOpBIE MpoBenu Ooiibilie BpeMeHH B cucteme. CHayana Bce 3asiBKH OOCITYXHBAIOTCS B
TEYEeHHE OJHOTO KBaHTa BpeMeHHU. Eciu 3asBKa B TEUECHHE ATOr0 BPEMEHH IMOJIHOCTHIO HE 00CTyKeHa,
TO OHA MONAJNAET B CICAYIOUIYIO TPYIIY, B KOTOPOH Ha 0OCTYXKHBaHHE 3asBOK JaeTCs OOJbIIee YHCIIO
KBaHTOB BpeMeHH, u T.1. CymecTByeT OOJbIIOE KOJIHYECTBO BAPUAHTOB BHIOOpA JUCIUILTAHBI
oOcayxuBanus. s WCCIEAOBaHUS PA3NIWYHBIX AITOPUTMOB OOCITY)KMBAaHUS 3asiBOK M BBIOOpa
HanOosee A PEKTUBHBIX CXeM OOCTYKHUBaHHUS JIOJDKHA OBITh pa3paboTaHa MMHUTAIMOHHAS MOJCIHb, C
HCTIOJIb30BAaHHUEM KOTOPOW MOJKHO paccMaTpWBaTh pa3IMUHbIC BapHAHTHI U IMOAOUPATH 3HAYCHUS
COOTBETCTBYIOIIMX apaMETPOB.

3ak/a04yeHue

I'pun sBasieTcs pacnpeneneHHoN NporpaMMHO-aNapaTHOM Cpeaor ¢ MPUHIUNHAIBHO HOBOM
OpraHu3anyiedl BBIYUCICHHN W YIOPABICHUS MOTOKAMM 3aJaHUd W JaHHbIX. llpm co3manum
uHppacTpykTypsl ['pra Bo3HUKAET 3aada opranm3anuu 3(G¢GeKTUBHOTO HCIIOJIB30BaHUS pecypcoB. B
pamMKax 3TOW MpoOJIEMAaTHKU BEChMa aKTYAIbHBIMU SBIIIOTCA pa3paboTka oOmiel MOenn mpoIeccoB
pacnpeneneHns 3aJaHud  MEXAY BBIUHCIWUTEIBHBIMA PECYpCAMH B CHUCTEME pacIpeleIeHHBIX
BBIYHCIICHUN M CO3JaHHE METOAOB M aJTOPUTMOB I PELICHUs YaCTHBIX ONTHUMHU3ALMOHHBIX 3a1ad.
Cpenn HUX — 3amada ympaBlieHUs] 00BEMOM IMOCBUIAEMBIX 3aJlaHUi, 3a/laya ONTHUMAIBHOTO BBIOOpa
MOAXOAIINX PECYPCOB Ha 3dTAle MOATOTOBKH W B XOJE BBITOJHEHUS 3aJaHMs, 3ajada ONpeleIcHUs
3¢ GEKTUBHBIX JUCUUTUITMH O0CITY >KHUBAHHS 3aJaHHUH.
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HEKOTOPbIE BAMECOBCKUE MOAENU B TEOPUU
MACCOBOIO OBCNY)XUBAHUA U TEOPUU
HAOEXHOCTU®

Yupo x’Annye
Omoen ungopmamuxu u npuxnadrou mamemamuku Yuueepcumema Canepro, Umanus

Pocanna Manuo
Omoen ungopmamuxu u npuknadnou mamemamuku Yuueepcumema Canepro, Umanus

Cepreii llloprun
Hucmumym npobnem ungpopmamuxu Poccuiickou akademuu nayx, Mockea, Poccus

AHHOTAIUA

BBOI[HTC?I 0aliecOBCKHI IoAX0d AJi OIPpCACIHHBIX 3a1a4 TCOPpUHN MaCCOBOI'O 06CJ'Iy>KI/IBaHI/I$I n TCOpUHn
HaACKHOCTHU. COOTBCTCTBYIOH.II/IIZ MECTOA MNpCAyCMAaTpUBACT PAHAOMU3ANHNIO XAPAKTCPUCTHUK CUCTEM
OTHOCHUTCIIbBHO HCKOTOPLIX allpHUOPHBIX paCHpCHCHCHHﬁ. I[aHHBIﬁ ooaX0od MOXKET HUCIIOJb30BaThCAd, B
YaCTHOCTH, IJId BBIYHUCJICHHUA CPECAHHX 3HAYCHUM U IOCTPOCHUA OOBECPUTCIBbHBIX HMHTCPBAJIOB OJIA
BEPOATHOCTHO-BPEMCHHBIX 1 HAAC)KHOCTHBIX XapaKTCPUCTUK OOIBIINX rpyni CUuCTeéM Ui YCTPOﬁCTB.

1. BBeneHne H OCHOBHBIC¢ HNPCANOJIOKCHUA. TCOpI/Iﬂ MacCCOBOI' 0O O6CJ'Iy>KI/IBaHI/I$[ SABIIICTCA BECbMa
pa3BI/ITOI‘/‘I MaTeMaTU4YeCKOMU HHCHHHHHHOﬁ. B paMKax 3TOM TEOpUU NOJTYUYCHO OIPOMHOEC KOJIUYECTBO
FHY6OKI/IX C TOYKH 3pCHHUA MaTCMaTUKHW W BaXHBIX C HpHKHa[[HOfI TOYKH 3pCHHA PC3YJILTATOB,
OTHOCAIIMUXCSA K HUCCICAOBAHUIO CUCTEM H CETEeH MaccoBOro 06CJ'Iy>KI/IBaHI/I$I, npeacTaBAIOMIUX coboi
MoacIn IIHUPOKOro Kiacca pE€albHbBIX CHCTEM, mpexKIC BCETO HHq)OpMaHHOHHO-
TCJICKOMMYHHUKAIIMOHHBIX CHUCTEM H cereii. B HACTOAIICC BpEMA pPa3sBUTUC TCOPHUH MaCCOBOIO
O6CJ'I}’)KI/IB3HI/IH B€ACTCA B OCHOBHOM B HalIpaBJICHHH PacCMOTPCHHUA BCE 0ollee CIOXKHBIX IO
BCPOATHOCTHBIM XapaKTCPUCTUKAM BXOAAINHUX IIOTOKOB H pacnpeneneHHﬁ BPEMCHHU O6CJ'Iy}KI/IBaHI/IH,
Bce 0ojiee CIIOKHBIX JUCIHUITIINH O6CJ'Iy>KI/IB3.HI/I$I, B HHTEpECax 0onee AACKBAaTHOI'O0 OTpaXCHUA
PE€aIbHBIX IIPOLECCOB.

OnHuM W3 HampaBlieHUH OO0O0OIIEHUSI W YCIOXHEHHS IIOCTAHOBOK SIBJSETCS YCIIOKHEHHE
BEPOSITHOCTHOM CTPYKTYpPBI T€X WJIM MHBIX BXOAHBIX mapameTpoB CMO; B 4acTHOCTH, pacCMOTPEHUE
BMECTO TPATUIIMOHHBIX BXOJIAIINX MOTOKOB — MOTOKOB KoKkca, caMono00HBIX MOTOKOB, MApKOBCKHUX
Y TIOJYMapKOBCKHX MOTOKOB U T.II.; aHAJIOTUYHBIE 00O0OIICHUsI OCYIIECTBISIFOTCS M 10 OTHOILICHHUIO K
pacmpeneneHUsIM BpeMeH oOciyxkuBaHus. B ompeneneHHO#l cTemeHM 3TH 00OOMIEHUS MOTYT
MHTEPIIPETUPOBATHCS KaK Pe3yabTaT PaHIOMH3AIMH TeX WM MapaMeTpoB 00jee «IPOCThIX» MOTOKOB
u pacnpeneneHuii oOciyxuBaHus. Tak, mporecc Kokca moiydaercss B pe3yibTare CHENUATBHON
paHAOMM3AIMM UTHTEHCUBHOCTH ITyaCCOHOBCKOTO MTOTOKA, U T.II.

Bce st 0000mIeHHBIE COBpEMEHHBIC IOCTAHOBKH NPEANOJararoT, 4YTO CTOXAaCTHYECKUI
MEXaHU3M pAHIOMM3ALUU «BIUSAET» HA IapaMETPbl CUCTEMBl HENOCPEACTBEHHO B IIEPUON €€

8 PaGora noaepkana PODOU, npoekr 05-07-90103
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(YHKIIMOHUPOBAHUS, TO €CTh Mbl M3HAYaJIbHO 3HAEM, C KAKOW CUCTEMOU «HMEEM JEJIO», MyCTh JIaxe
9Ta CUCTEMa JIOCTATOYHO CJIOXHA, U UCCIEAYEM XapaKTePUCTUKH (YHKIIMOHUPOBAHUS MMEHHO ITON
«M3HAYAIBHO (PUKCUPOBAHHOW» cuUCTeMbl. OHAKO B pealbHOW NPAKTHKE YacThl CUTYyallUd, IMPHU
KOTOPBIX CaMa HCcileayeMasi CUCTEMa 3aJaHa B ONPEIACIIEHHOM CMBICIIE «HETOYHO», CKAXKEM, E€CIH
Jaxe TOBOPUTH O mpocteimmx cuctemax tuna MIG[L, uccnemoBatento MOryT ObITH amnpuopu
HEM3BECTHBI APaMeTp BXOASIIETro MOToKa | 1 mapameTpsl obciyxuBanust W u S . Takue curyanuu
BO3HHMKAIOT, CKa&XEM, B Ciy4ae, KOIJla paccMaTpuBaeTcss Uenbld kinacc oaHoTunHeix CMO,
OTHOCHUTEILHO KOTOPBIX U3BECTHBI TOJBKO THUITHI BXOSIIEr0 MOTOKA U paclpeielieHus 00CITy>)KUBaHUS,
a TaK)Ke JUCIMIUIMHA OOCITY>KMBaHUS, HO KOHKPETHBIC MapaMeTPhbl ATUX MOTOKOB U pacHpeIesiCHU,
BOOOIIIE TOBOPS, pa3nuunbl st pa3nuaabix CMO manHOTO Kitacca. MccnenoBarens anpuopu He 3HAET,
¢ kakoii CMO wu3 JgaHHOro Kiacca OH uUMeeT neio (3T0 MOXKET MMETh MECTO, Hampumep, Mpu
HCCIICIOBAHUYN CEPHUHM OJHOTUIIHBIX YCTPOWCTB KOMMYTAUWU WIM NEPEAAYH, BBITYCKAEMBIX OJHUM H
TEM K€ TPOM3BOAUTENIEM, IS KOTOPBIX pa3Opoc 3HAYEHHWH TeX WM WHBIX [OKa3aTelen
00yCIIaBIMBAETCSl €CTECTBEHHBIMH TEXHOJIOTUYECKUMH BapUAIUSIMH MIPU MPOU3BOJCTBE; BO3MOXKHBI U
Apyrve mpuMepbl). B 3ToM ciiydae, MOCKOJBKY HEHU3BECTHBIMHU SIBIISIIOTCS HMMEHHO <«HCXOIHBICY»
napaMeTpbl MOTOKOB M BpPEMEHH OOCITY)KMBAaHHUS, E€CTECTBEHHBIM SBISIETCS pPaHIOMU3ALHOHHBIN
MOJXOJI, IPH KOTOPOM DJIEMEHTaMH BEPOSITHOCTHOT'O TPOCTPAHCTBA CTAHOBSTCS (€CIIM pacCMaTpUBATh
TIpHBEJICHHBIA Bbille TpuMep) 3HaueHus | , M u S (a B obleM clydae MOXHO TOBOPHTbH O
BEPOSITHOCTHOM IIPOCTPAHCTBE, 3JIEMEHTAMU KOTOPOTO sBIsIFOTCs camu ogHoTHiiHble CMO). [Ipu atom
MOJJISKAIINE BBIYUCICHUIO XapaKTEPUCTHKU TakoW «paHaoMu3upoBaHHO» CMO, ecTecTBEHHO,
SBIIIOTCS PaHJIOMU3AIMEH aHAIOTUYHBIX XapaKTEPUCTHK «00brdHOW» CMO aHajJormyHOro THIa — C
Y4€TOM TOrO alpUOPHOTO pacmpeneseHus BXOAHbIX napamerpoB CMO, koTopoe B3ATO
HCCIIEIOBATEIIEM 32 OCHOBY.

Takum oOpazoMm, B ToM ke npumepe ¢ CMO tina M|G|Ll BO3HUKAIOT 3a/laud paHIOMH3AIUN
«OOBIYHBIX» XapPAKTEPUCTHK TaKUX CHUCTEM C Y4YETOM AaNpUOPHBIX paCHpEACNICHU BXOIHBIX
MapaMeTPOB; CKAKEM, MOYKET NPHUHUMATHCA MPEINOJIOKEHHE O IMOKA3aTEIbHOM, PABHOMEPHOM WU
KaKOM-TO JPYTOM pacHpejeleHnH OJHON MM HECKOJbKUX M3 BedumduH | , I u S 2 (KOTophle IpH
TAKOM IIOJIXO/IC CTAHOBATCS CIYYalHBIMU BEJIMYMHAMHU), 00 MX HE3aBUCHMOCTH WM 3aBUCHMOCTH, H
T.1. [losrydeHHbIe pe3ynbTaThl MOTYT NPUMEHATHCS, HAIIPUMED, U1l BBIYMCIIEHNUS CPEIHUX 3HAYEHUS,
MIOCTPOEHUSI JOBEPUTEIBHBIX HWHTEPBAIOB ISl T€X HIJIA WHBIX XapaKTEPUCTHUK PacCMaTPpHUBAEMOTO
knmacca CMO «B nenom». Takol moaxon K TMOCTPOSHHIO MOJEICH MacCOBOTO OOCITYy:KHBaHUS
€CTECTBCHHO Ha3BaTh OaitlecoBCKUM. BriepBbie 3TOT moaxo0/1 chopmyrposas B [1].

JlpyruM HampaBlieHUEM IMPUMEHEHUsT 0aileCOBCKOTO IMOJXOJa SIBISAETCS OICHKA HaJekHOCTH. Kak
U3BeCTHO [2], KOO PUIMEHT TOTOBHOCTH BOCCTAHABIMBACMOIO YCTPOWMCTBA B CTAIIMOHAPHOM PEIKHME
MOJKET OBITh BBIYHCIICH 110 (popmyIie

m
| +m’
-1 o~ -1
rae A —cpenHee Bpemst 0e30TKa3HOM paboThl, |1~ — CpeiHee BPEMsI BOCCTAHOBJICHUSI.

Ecmn MbI IIpuUMEM C(l)OpMy.TII/IpOBaHHOG BbIIIC IMPCAIOJIOXKCHNUE, B COOTBCTCTBUU C KOTOPBIM modoe
n3ydacemMoce YCTpOﬁCTBO BBI6I/IpaCTC$I CJ'Iy‘IB.ﬁHBIM 06p330M U3 HCKOTOPOr'0 MHOXXCCTBA CXOIAHBIX
YCTpOﬁCTB, pas3iindaromuxcsa CpCaAHUMU BECJIMUMHAMU rnokazarejiei HaaCXHOCTH, TO, B COOTBCTCTBHUHU C
NPUBCACHHBIMH BbILNIC PACCYXIACHUAMHA, 3HAUCHUA AU L MOT'YT pacCMaTpuBaTbCA B KadCCTBEC
CJ'Iy‘IﬂfIHBIX. CHGI{OB&TCHBHO, Ipru TaKHUX HOPCAIOIIOKCHUAX KOB(l)(l)I/II_II/IeHT roTtoBHocTH K Taxxke
SABJICTCA CHy‘IﬁﬁHOﬁ BCJ'II/I‘IPIHOIZ, " Cro pacnpCacaCHUuC 3aBUCUT OT paCHpCILGJ'ICHI/Iﬁ Beanyud | , IM.

P€3y.]'IBTaTBI, noJIy4aceMbI€ B paMKax 9TOM MNOCTAHOBKH, MOTYT HCIIOJB30BATBCA, B YaCTHOCTH, IJIA
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BBIYHCJIEHNS CPEAHUX 3HAYEHUW W TMOCTPOEHUS JOBEPUTEIBbHBIX HWHTEPBAIOB IJS1 HAaIE€KHOCTHBIX
XapaKTEpUCTHUK BCEN U3y4acMOM TPYIIIBI yCTPOUCTB.

2. BBoaublii mpumep. [ns Toro, 4toObl Jydiie OOBSICHUTH CYTh IOCTAHOBKH, B KaueCTBE
BBOJIHOTO MPUMEP PACCMOTPHM CHUTYAIIUIO, KOT/Ia HeKUil HaOJroaaresb (McclieIoBaTeib) UMEET JeJIOo ¢
JOCTaTOYHO OOJIBIION cepueit cucteM obcayxuanuss M|M|L[0, pasnudarommxcs TOJIBKO MapamMeTpom
pacnpeneneHust oOcmyxuBaHus. B wacTHOCTH, 3TO MOryT OBITh HEKHE CTaHKH, KOMMYTaTOpHI,
MapuIpyTH3aTOPbl WK JIPYrue OOCIyKHBAIOIIME CPEACTBA, O KOTOPBIX 3apaHee HM3BECTHO, YTO HX
(YHKIIMOHUPOBAHUE OIMCHIBACTCS CHCTEMOW BBIIICYKA3aHHOTO THMA. 1O €CTh OTH CHUCTEMBI
UICHTUYHBl TIO AWCUUIUIMHE OOCTYXHMBaHMA M TIO TUIAM BXOISIIETO IMOTOKA W paclpeeeHus
BpEeMEHH OOCITy)XMBaHMs. B [aHHOM TpUMepe TakXKe W XapaKTePUCTHKH BXOJSIIETO IMOTOKA
MPENOJIATaloTCs WIACHTUYHBIMH JUISI BCEX CHUCTEM JTaHHOW CEPUH; Pa3IMYalOTCs TOJBKO YHCICHHBIE
XapaKTePUCTUKYU 00cayKuBaHusl (TO €CTh MapaMeTPhl OKA3aTEIIBHOTO PACHIPEICTICHUS ).

Paz6poc XapaKTEePHUCTUK o0CITy)KHBaHHS oOyclaBarBaeTCs TEXHOJIOTMYECKUMHU
(KOHCTPYKTHBHBIMHU) PUYHHAMH. U TIaBHBIM aclieKTOM paccMaTpUBAacMOM IMOCTAHOBKH SIBISETCS TO,
YTO WCCJIEOBATEII0 HE M3BECTHO, KAaKOBO KOHKPETHOE 3HAUCHHE TMapaMeTpa OOCITyKUBaHUS
paccMaTpUBaEMON UM <B3ATOM Hayrag» CHUCTEMbl W3 NaHHOW ceprH. [3BECTHO JIMIIB <«alpHUOPHOE»
pacrpe/esieHie 3Toro napamerpa (MOCKOJIBKY CepHsi CHCTEM MBICIUTCS OOJBIION, TO MOXKHO B PaAMKax
9TOH CepUM pacCMaTPUBATh CTOXACTHYECKHE SIBICHUS W BBOJIUTH BEPOSTHOCTHBIC PacTpeICIICHUS).
HccnenoBatens WHTEPECYIOT XapaKTePUCTHKH OOCTY)KHBaHWS JUIi cepud B [eioM  (Mim
XapaKTePUCTUKU «HAyTaj B3sATOW» cucTeMbl). OYeBHIHO, YTO, MOMHUMO TPAIMIHUOHHBIX (PAKTOPOB
CTOXaCTHYHOCTH, UMeromux MecTo B CMO (CTOXaCTHYHOCTh TOCTYHAMOMIETO MOTOKA U TPOIIECCOB
oOCITy)KUBaHHs1), TOSABISIETCS eme OJuH (akTop, CBA3aHHBIA CO CJHYYallHOCTHI BBIGOpa
paccMaTpuBaeMoil CHCTEMBI.

[TycTh, ckaxkeM, mapaMeTp OOCTyKMBaHHSA IT Yy pacCMAaTPUBAEMBIX CHCTEM MOXET NPUHHUMATh

TOJIBKO JABa 3HAYCHUSI. rq n nE C BCPOATHOCTAMU COOTBCTCTBCHHO pl u p2' «Duznuecku» 3TO

O3HAYaeT, 4YTO CpeId pacCMaTpUBaeMOW CepuUHM CHCTeM (MapHIpyTU3aTOPOB, CTAHKOB H T.IL.)
BCTPEUYAIOTCS TOJBKO JIBE «PAa3HOBUIAHOCTH» OOCITYKUBAIOMIMX MPHOOPOB: TMPUOOPHI MEPBOU
Pa3HOBUIHOCTH OCYILECTBIIOT 0OCIIyKMBAaHHUE C IIAPAMETPOM M}, IPUOOPBI BTOPOH Pa3HOBUIHOCTH -
c mapamerpoM m,. Torma y «B3saTON Hayrag» cucrteMbl KO3(DGHLUUEHT 3arpy3KH CTaHOBUTCS
clly4aiiHOH BeM4nHOH, npuHUMarouel 3Hadenust | /m ¢ BepostHoCTBIO P, U | /M, ¢ BEpOATHOCTBIO
p,; CTallOHApHAasi BEPOATHOCTb OJIOKMPOBKU <«BBIOPAHHOW» CHUCTEMBI B CBSI3U C BMELIATEILCTBOM
cilydailHOro (akropa BbIOOpAa KOHKPETHOW CHCTEMBl CaMa CTAHOBUTCS «CIy4alHOW» W NMPHUHUMAET
snauenust | /(I +m) c BeposTHOCTBIO [P, (3TO BEPOSTHOCTH TOrO, YTO HCCIICIOBATENIO <IIOTAIACH»
cucTema nepBoit «pasHosugHocT») U | /(I +m,) ¢ BeposTHOCTBIO P, («HIOmamack» cucTeMa BTOPOH
«Pa3HOBUJIHOCTUY). ECTeCTBEHHO, «yCpeHCHHAS» BEPOSITHOCTD OJOKUPOBKH B TAKOU «0aileCOBCKOM»
CMO pasna pl /(I +m)+p,l /(I +m,).

Kak Bumum, nust uccnenoBanus OaiiecoBcknx CMO HeT HE0OXOJMMOCTH TPOBOJHWTH aHAIHU3
CHUCTEMBl METOJaMH TEOPHUH MacCOBOrOo OOCTy)XHBaHHsA. baifecoBckas cucTeMa SIBISIETCS
«paHIOMU3AIUEH» HEKOTOPOoH «00brdHOW» CMO H, COOTBETCTBECHHO, XapaKTEPUCTHKHU OaiieCOBCKOM
CMO BBIYHCIAIOTCS TyTeM PaHJOMH3ALIUU  TOCISAYIONIEro ycpenHeHus (Mo  anpuopHOMY
pacrpe/IesiCHHIIO TapaMeTpa WM apaMeTPOB) Y)Ke BRIUMCICHHBIX PAHEe METOJIaMH TEOPUH MAaCCOBOTO
00CITy)KMBaHUsI XapakTepUCTUK «00braHOI» CMO. To ecTh MaTeMaTH4eCcKass 4acTh pabOTHl CBOJIMTCS
MMEHHO K OJTOM paHIOMHU3alUMd H YCpeOHEHHro. [Ipm 3TOM Kak ¢ TEXHHMYECKOM, Tak U C
KOHIENTYJIbHOM TOYEK 3peHHs IeJIecO00pa3HO OCYHIECTBISITh PAHAOMHU3ALUI0 CTANMOHAPHBIX
XapaKTepUCTUK «0O0bIIHBIX» CMO, mostyJas cTalliOHapHbIC XapakTepucTuku OariecoBckux CMO.
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OtmeTuM emeé OJHy COAECPKATENbHYI0 MOJENb, MATEMAaTHUYECKUM OIMCAHUEM KOTOPBIX MOXKET
cirykuthb OaitecoBckast CMO. Ipeanonoxum, 4To UCCIeI0BaTeNlb pACCMaTPUBAET HE CEPUIO0 CUCTEM, a
HEKOTOPYI0 OJHY CHCTEMY, KOJMYECTBEHHBIE IIapaMETpbl KOTOPOM MEHSAKOTCA CO BpPEMEHEM.
Hanpumep, umeercss oOcmyxuBaroliee yCTPOHCTBO, OJMH M3 DJIEMEHTOB KOTOPOTO B 3apaHee He
M3BECTHBIE MOMEHTBI 3aMEHSETCS Ha JAPYroil, moTtoM Ha TpeTuid, u T.n. CKaxKkeM, Takoll CHUCTEMOM
SIBISIETCA MIOTPAHUYHBIN IIOCT B a3pOTOPTY, IOTPAHUYHUK HA KOTOPOM MHOTJA CMEHSETCS — B MOMEHTHI
BPEMEHH, HEe U3BECTHbIC HaOoaTesto (maccaxupy); HaOI0JaTeIh 3HACT JIMIIL BEPOSITHOCTh TOTO,
YTO OH <HATKHETCA» HAa HEKOTOPOTO KOHKPETHOIO NOTPAaHMYHHKA WM CPENHEE BpEMs NPOBEPKHU
MacnopTa KakKIbIM U3 BO3MOYKHBIX IOTPAHAYHHKOB.

[Ipu TakoMm moAXoJe CTPYKTypa CHCTEMbl W JUCUUILUIMHA OOCITY)KUBAaHUS HE W3MEHSETCS CO
BPEMEHEM, a U3MEHSETCS TOJBKO KOJIWYECTBEHHBIH MapaMeTp pachpeaesieHusi 0O0CITy:KuBaHUS
(HanpuMep, UHTEHCHBHOCTD). AHAJIOTHYHBIM 00pa30M MOXKET MEHSTHhCS M MMapaMeTp MOCTYIAOIIEro
notoka. O ToM, KOTia MPOUCXOAAT U3MEHEeHus1, nH(popmanuu HeT. MccnemoBarearo U3BECTHO TOJBKO
pacnpenejieHle 3HAYCHUN «U3MEHYUBBIX», CIIy4YalHBIX IapaMETPOB, C KOTOPBIMHU OH «CTaJIKUBACTCSA»,
paccMaTpuBas CUCTEMY B «CIIy9alHBIN» MOMEHT BPEMEHH.

[TockonpKy mpenmonaraercs, Y70 MHOOPMALUHA O MOMEHTAX «IIePECTPOUKN» CUCTEMBI UM XOTS
OBl O pacmpeneNieHnu THX MOMEHTOB Y HCCIEAOBATENs HET, OMHCAHUE MEPEXOJHBIX MPOIECCOB B
CHCTEME TaKOro poaa HeBo3MOkHO. CleoBaTenbHO, BO3MOXKEH aHamu3 (M MOCIeIyIoIas
paHIOMU3AIKS) TOJBKO CTAMOHAPHBIX pacrpeneieHnil paccmarpuaemoir CMO. st Toro, 4ToObI
Takas MOCTAaHOBKA HMMeJa CMBICJ, HEOOXOJWMO BBECTH MPEANONIOKEHHUE, YTO CHCTEMa H3MEHSETCS
JIOCTATOYHO «PEIKO», - TaK, YTOOBI Ha KAXIOM MHTEpBaJie MOCTOsIHCTBA mapameTpoB CMO «ycrieBana»
JOCTUYh  CTAllMOHAPHOTO  COCTOSIHUSA. ECTECTBEHHO, pe3ynbTaThl TAaKOrO  aHaimu3a OyayT
NpHUOIMKEHHBIMHU, TOCKOJIBKY B PEAJIbHOW KH3HH CTAI[MIOHApPHOE COCTOSIHUE, CTPOTO TOBOPS, HE
JIOCTUTAETCS.

3. IIpocTblie MoJe/IN «GalieCOBCKUX» CHCTEM

Hwxe B HacTosIIel CTaThe PaCCMOTPEHBI €IIe ABE MpocTeiimue Moaenu «baiecoBckux» CMO,
MpeIHa3HAYCHHBIC IS JaJbHEUIIeT0 paszbsCHEHHs crneuu(puku 3aaad, BO3HHUKAIOIIUX TPHU ITOM
MOAXOJIE, U TOIYYaEMBIX IIPU 3TOM PE3YIBTATOB.

PaBHomepHoe pacnipenesienue | u I ko3¢ puumeHT 3arpy3ku. PaccMoTpuM npou3BoJIbHYIO

CHCTEMY MacCOBOTO OOCTYXMBaHHS C MHTEHCHUBHOCTBIO BXOJSIIETO MOTOKa | ¥ WHTEHCHBHOCTHIO
oOcayxuBanus IT. 3arpy3ka Takoi cucrembl I =| /. Kak u3BecTHO, OT 3HA4YEHUsS [ 3aBUCUT

HaJIMYKME CTAlMOHAPHOTO PEKMMa y pPaccMaTpUBAaEMOW CHUCTEMBI; BEJIMYMHA I BXOJHUT BO MHOTHE
(hopMyIIBI, ONMCHIBAIOIINE XapPAKTEPUCTHKH pasHooOpaszHeix CMO. B cBsi3u ¢ 3TUM paccMOTpeHHE
BEJIMYMHBI I TPEACTABISIETCS OJHOM M3 MEPBOOYEPEIHBIX 3ajad, KOTOPbIE CIEAYeT pacCMOTPETh B

pamkax OaitecoBckoit reopun CMO.
MHOKECTBO BO3MOKHBIX U HHTEPECHBIX JJISl IPUIIOKEHHUI COBMECTHBIX paclpe/ie]ICHUI BETHINH
| w m Becphma OOmUPHO. MBI pacCMOTPUM OJMH W3 MPOCTEHIINX, U B TO XK€ BpeMs JAOCTATOYHO

paCHpOCTpaHéHHBIX Ha IMpPAKTUKE CJIY4YacB, KOT'Ja BCJIMYHNHBI | um I He3aBUCHUMEBI B pacnpeacicHbl

PaBHOMEPHO Ha HEKOTOPBIX 3a/JaHHBIX OTpe3Kax. Takas Mojenap npuemMiema Juisi ONUCaHUsl CUTyaluH,
KorJa Juist 000uX 3HaveHuit | w 1 (wim 1ist 1000r0 M3 HUX) 33/1aH JIOMYCTHMBIA HHTEPBAJ 3HAYCHUH,

HO pCajibHasd BCINIUHA | w/mnm  MOXKET BapbUpPOBATLCA B 3TUX NIPCACIIAX.
HYCTB HOCHTCIICM CJ'Iy‘IB.fIHOfI BEIUYMHEI | sABIsIeTCS HCKOTOpBIfI OTPEC30K [a| ,q ], HOCHUTCIICM

CITy4aliHOI BEJIMYMHBI IT - HEKOTOPBIN OTPE30K lam, bmJ, npuuem O£a, £b,0£a, £Db,.
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[Ipu sToM GyHKIMS pacrpeneieHus ciydailHOH BenuuuHbl I =| /1M MokeT OBITH 3ammcaHa
TakuM 00pa3oM:

« 1 1
P{r <x} = Do h ——didm

I/ mex

I[aJIBHCfIHIHC BBIKJIAIKU CYHICCTBCHHO 3aBUCAT OT COOTHOLICHUSA MCKAY BCIMYMHAMHA a| /am u

b, /b,,. [Ipeanonoxum a1 onpeneneHHocty, uro @, /a, £b /b,,. Torxaa:

npu X£a /b,

P{r <x=0,

npu a, /b, £XEa /a,

npu X3 b /a,

P{r <x}=1,

1
(bm' am)(h -8 )

P{r <)(}:K(b'mx-—a|)2
2x
- npu & /a, £XED /b,
b .
E P{r <x}=K§@m; T X- a, g(bm- am),
o
g npu b /b, £XEDb /a,
(@) ) 2
q P{r <x}:]_- KM’
(D) 2X
=
Q
Q
~

rac

Brinuiem miI0THOCT CIIy4ailHOM BETUYUHEL I !
npu X£a /b,

f.(x)=0,
npu a /b, £XEa /a,

a2 2
f, (x)=K§—”’ 2 s
2X p

>
npu a /a,EXEDL /b,
ab’-a’ o

f, (x)=K§ 5 L

2

npu by /b, £XEDb /a,
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&p? a’o
fr(X):|<§—Lz"——I,
2X 2 5
npu X3 b /a,
f, (x) =0.

HpOBCI[}I OJIEMCHTApPHBIC BBIKIIAJAKHU, IIOJYy4YacM, 4YTO CPEAHCC 3HAUYCHUEC U BTOpOfI MOMCHT
CJ'Iy‘IHﬁHOﬁ BCJIMYUHBI I , COOTBETCTBECHHO, PABHBI.

b+a | by
2(bm - am) a

m

a’+ab +b’
3ambm .

Er?=

OueBunno, uro mpu by - a ® O u mpu b, - a,® 0, To ecTb Npu CTATMBAHHM HOCHUTEIA
ciy4ailHOH BenuuuHbl | K HEKOTOpPOH (UKCHpPOBaHHOW Touke |, W NpHU CTATMBaHUM HOCHUTEIS
CIIy4ailHOH BEIMUUHBI I K HEKOTOPOIl (pUKCHPOBAHHOH Touke [T}, 3HadeHue E r , kak 3T0 U 10KHO

ObITh, cTpemurcs K | o/ m,, asnadenne Er? x 12/ng.

3aMeTHM TaK)Ke, YTO 3aBUCHMOCTh CPEIHEr0 3HAYCHHs BEJIMYUHBI I OT pacmpesencHus |
CBOJUTCSI K 3aBHCUMOCTH OT MaTeMaTHdeckoro oxkuganus | . B 1o ke Bpems 3aBucumocts Er ot
[apaMeTpOB PaCIpe/ICIiCHUs T HOCHUT 0oJiee CIIOKHBIH BHI.

B cmywyae a /a2 b /b, dbopmynsr ans GyHKIMM pacnpeneneHUs M IUIOTHOCTH CITy4aiHOW
BEIMYMHBl [  AHAJIOTMYHBI, 37€Ch MbI HMX OIYCKaeM JUI COKpAICHUsS OO0beMa H3I0KSHHUS.
Maremarnyeckoe OKHIaHHE M BTOPOW MOMEHT CIy4ailHOW BEJIMYMHBI [ B yKa3aHHOM Cliydae

COBIIaAarOT C BbINIMCAHHBIMHU BBIIIC 3HAYCHUAMM.
Ha ocHoBanun NOJYYCHHBIX pPE3YyJIbTATOB HCETPYAHO BbIYUCJIUTH OPYIUc H€06XOI[I/IMI)I€
XapaKTCPUCTUKHU BCIIMYHUHEBI [ .

3aMeTHM, 4TO PaCCMOTPEHHAsi MOJIENb MTO3BOJISIET U3yUyaTh BaXKHYIO CUTYaluIo0, B KOTopoit | <
c BepossTHOocThiO 1. Ilpu stOoM r <1, 4TO ABISETCA YCIOBHEM OSPrOJUYHOCTH CHCTEM C OJHHUM
o0ciryKuBaroIuM npudopoM. B cuimy moctynaupyeMoil HE3aBUCUMOCTH CllydaHbIX BesimuuH | u 0
o0ecnevnTh BHIMOIHEHHE YCI0BUA | < T MOXET TOJIbKO COOTBETCTBYIOLIEE B3aMMHOE PACIIOIOKEHHE

OTpPE3KOB [aI b ] u [am, bmJ, TO ecTb BbinoHeHue ycinoBust O£ a £b, £a,£Db,,.

Iloka3zaresbHoe pacnpenejieHue | u 1M K03 PUIHEHT 3arpy3KH U BEPOSITHOCTH NOTEPh B

cucreme M|M|1|0; ko3¢ puMeHT roTOBHOCTH
PaccMoTpum Jpyryro BepoOsSITHOCTHYIO Mojenb uisi BenuuumH | w . B curyanuu, korma

HUKaKOU aan/IopHoﬁ I/IH(i)OpMaL[I/II/I o3Hauenusx | u HCT, 3a HCKIIFOYCHHUECM JaHHBIX 00 ux CpCAHUX
3HAUCHHAX, B KAYCCTBC «IICPBOI'0 HpI/I6J'II/I)KCHI/I$I» uenecooﬁpamo pacCMOTpCTh MOJCIIb, B KOTOpOfI u
| , 4 T pacnpeacyiCHbl 10 MOKa3aTCJIbHOMY 3aKOHY C HM3BCCTHBIMHM CPCIHHMM (H}’CTB OHU PaBHBI
cootBercTBeHHO 1/l M 1/m) HpeanonomeHHe 0 He3aBHCUMOCTH | m COXpaHACTCA.
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Urak, ¢yHkums pacmpenenenuss ciaydaiHod Bemumuwsbl | paBHa 1- exp(-lu), dyHkmus
pacrmpeiesieHus CJIy4ailHOW BenWuuHBl T paBHa 1- exp(- mu). Kak u B mpeapyaymiem pasmierne,
npexie Bcero paccmotpuM ¢ =1 /. OdeBuaHo, uto mpu X3 0

¥

P{r < x} = P{I < m<} = (‘jD{I < xy}dP{m< y} = :‘{1 exp(- Ixy)]mexp(- my)dy =

0 0
_ o Ix
m+1x
OTCIOI[a, B YaCTHOCTH, CJ'IC,I[yCT, qToO CHyHﬂfIHaﬂ BeJIN4YUHA [ =| /rr B JAHHOM cnyqae, B

OTJIMYME OT CUTYyallud, PACCMOTPEHHON B IpeIbIIYIIEM pa3jiele, He UMEeT MOMEHTOB IIEPBOTo U Oonee
BBICOKUX MOpPSAKOB. OHAKO HEKOTOpBIE IPYrHe XapakTepUCTUKU OalecOBCKUX CHUCTEM MAaCCOBOIO
o0CIIy)KMBaHUS, 3aBUCSIIME OT ciy4dailHoro  =| /m, MOryT HMeTh KOHEYHbIE MOMEHTHI.
Paccmotpum, Hanpumep, CMO M|M|1]|0. BeposiTHOCTB TOTO, YTO TOCTYNHUBIIHUI B 3Ty CUCTEMY BBI30B
He OyJer MoTepsH, B CTAllIOHAPHOM pPEKUME paBHA, B COOTBETCTBUU ¢ (opmynamu Opiasra,
p :1/(1+ r ) B «baifecoBckoii» MOCTAaHOBKE 3Ta BEPOATHOCTb, KaK OBLIO OTMEUYEHO BBIIIE, cama
CTAaHOBUTCSl «CIIy4alHON». PaccMOTpuM pacnpeneneHue Cily4alHON BEJIMYMHBI P B YCJIOBHAX

paCCManHBaCMOfI MOJICJIN.
Tlpu O£ y£1

my

Plo <y} =P{r >@- y)/y}zm

ml .
[my+1@2-

COOTBCTCTBGHHO, IJIOTHOCTD pacHpCaCIICHUSA CHy‘I&ﬁHOﬁ BCIIMYMHBI D paBHA

YCPCAHCHHAA BEPOATHOCTb HCIIOTCPU BbI3OBaA

1 ..
iy mogm, |

Ep = ¢ dy =
S FEVPN TR g ) o S BT

HetpynHo BEIYUCIUTB TaKK€ BTOPO MOMEHT CIIy4ailHOM BETUYMHBI P U APYTHUeE €€
XapaKTePUCTUKU. 3aMETUM, 4TO mpu M|

Ep =1/2.
3HayeHUe
n
=1/(1+r )=
p =1/(1+r)=——

coBIIaaacT C BEIIMUMHOMU KOB(l)(l)I/ILII/ICHTa rotoBHocTH K (CM. BBIIJ_IC). CJ'IC,I[OB&TCJ'IBHO, pacrpeaciaCHuC
CJ'Iy‘-IElfIHOl"O K03(1)(1)I/II_II/I€HT3. TOTOBHOCTH B CJIyda€ BCJIIMYHH I U 1T, UMEIOINHUX IMOKA3aTCIBHOC

pacrpeacjacHuC, NpCaACTAaBJICH BbIIIC B KAUCCTBE PACIIPCACIICHUSA CHy‘IﬁfIHOfI BCIIMYUHBL P .
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4. BoiBoabl. [IpencraBieHHbIE B CTaThE PE3YIbTATHI SABIISTIOTCS CAMBIMH HAYaJIbHBIMH, «IIPOOHBIMU» B
pamkax npobnematuku OaidiecoBckux CMO u 06aliecCOBCKMX Mopened Haae:KHOCTH. OYeBHIIHO, YTO
JanbHEHIIee MPOJIBIDKEHIE B paMKax JaHHOUW NpoOsieMaTHKH TpeOyeT pacCMOTPEHUsI TE€X alpHOPHBIX
pacnpeneneHud BeaM4MH | , M W ApYyruxX TPaJMLMOHHBIX BXOAHBIX napamerpoB mii CMO wu
BOCCTAHABIIMBAEMbIX YCTPOMCTB,  KOTOpbIE MOTYT HPEACTABISATh MHTEPEC [UIsl MPAKTUKH, H
BBIUHCIICHHE COOTBETCTBYIOIIUX pacIlpeleieHuid IMoKa3areieil (yHKIHOHUPOBAHUS W HAJACKHOCTU
Pa3JIMYHBIX TUIOB CUCTEM IOCJIE UX PAHJOMM3ALUH C YUETOM YKa3aHHBIX allpUOPHBIX PacIpeaeIeHU.

JUTEPATYPA

1. Hoprun C.A. O GaiiecoBcKUX MOEsSIX MaccoBoro obcmykuBanus. || Hayunas ceccust
HNHucturyta npodnem nnpopmaruku PAH: Tesucsl noximanos. — M..UIT1 PAH, 2005, ¢.120-121.
2. B.A.Kozlov, I.A. Ushakov, Rdiability Handbook, Holt, Rinehart & Winston (1970).
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NMPOLIEECCOB BOCCTAHOBIJIEHUAL.

HccnenoBanue 4aCTUYHO NOAJEPKUBAIIOCH TPAaHTOM MuUHHUCTEPCTBA
O6pasoBanus u Hayku Ykpauns! , npoekt No 01.07/103.

Burtaimii A. I'acaHeHKO
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HUnemumym mamemamuxu Hayuonanvnou Axademuu Hayk Yepaunvl,
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KuroueBble cjioBa: peneromne mpoueccsl, ko3hQpuiunueHT nepeMenBanus, Mpou3BoasIas QyHKINs,
MPOTIECCHI BOCCTAHOBJICHUSI.

Pe3rome. B crarbe u3y4aroTcss AOCTATOYHBIE YCJIOBHS ANMpPOKCUMALMHM PEACIOIIMX IPOLECCOB C
NepeMeIIMBaHUuE MPOLUECCaMU BOCCTAHOBJICHUA. TaKkke pacCMaTpHUBAETCS MPUJIOKEHUE MOJTYYECHHBIX
pe3yabTaTOB K KOHKPETHON MPAKTUYECKOU podiieme.

[IpenenbHble TEOpEMBbI Ul PEACIOUIMX MPOIECCOB OBUTM TMOJIYYSHBl MHOTHMMH aBTOPaMH C
UCTIONIb30BaHueM pa3nuuHbix TexHuk [1-8] . B cratee [1] Oblia mocTpoeHa mepBas MOJENb
BepHymmeBckoro paspekeHus mpolecca BOCCTAHOBIICHUSI U TOJIYYEHO 3JIETAaHTHOE JI0Ka3aTelnbCTBO
anMmpoKCUMAIIMKM Takoro poaa mpoiueccoB IlyaccoHoBckuM mporueccom. [IpobiemMa HEOOXOAUMBIX H
JOCTaTOYHBIX YCJIOBUIA JIJIsl TAKOTO POJIa anmpokcuManuu Obuia B padorax [3, 5]. O0mue nporenyps
MOCTPOCHUS PECIOIINX MPOLECCOB U3 HAYaIBHBIX MPOILECCOB PACCMATPUBAINCH B paboTax. ABTOpPHI
crareit [2,7, 9, 13] nmoxydanu HOBbIC pPe3yJIbTAThI sl KOHKPETHBIX MPUKIIAIHBIX MOJCJICH C TIOMOIIBIO
JIOKa3aHHBIX TEOPEM O PEACIONIHX MPOIIECCaX.

DTa craThs B HEKOTOPOH cTeneHH ecTh mpojosnkeHue cratbu [9]. B ceknmu 1 nokaseiBaercs
npenenbHas TeopemMa. Jloka3aTenbCTBO caMOA0CTaTouHO. OHO HE HCIONB3YeT PEe3yabTaTOB IPYTHUX
aBTOpOB. B cexmmm 2 paccMatpuBaeTcsi TPUIIOKEHHE MOJYYCHHBIX PE3yIbTaTOB K KOHKPETHBIM
MOJICIISIM...

Ecnu Mb1 nMeeM CTpOro BO3pacTaroulyro MOYTH HaBEPHOE MOCIIEI0BATEIBHOCTD MOJIOKUTETHHBIX
caydailHeix BenmmumH {t, ,i3 0}, t,, >t, ,i% 0, Torma Mbl MOXEM ONpEeAEIUTHb CIydailHbIH
MMOTOK TOYEK — COOBITHMH Ha BPEMEHHOW OCH. MOMEHT TOSBICHHS i -T0 COOBITHSI COBIIAHAET C
MOMEHTOM BpeMeHHut ;. JIto0ol MOANOTOK 3STOr0 MOTOKA HA3bIBACTCS PEACIOIIUM HMOTOKOM. Takum
o0pa3oM |- oe coOBITHE peCIoIIeTo MOTOKa uMeeT Homep b (i) B HayambHOM MOTOKE (MMOHATHO, YTO
b (i) 3 i). Brauane mbl OyzmeM u3yuars nocienoBatedbHOCTh b (i), i3 Ou 3aTeM MBI OCTPOUM 3Ty
MOCJIEIOBATEILHOCTD I KOHKPETHOM MOJIENH PEICIOIIETO Ipoliecca.
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1. ITpeneabHas TeopeMma.
PaccMoTpum nocaenoBaTenbHOCTh TUCKPETHBIX CIYYaliHbBIX BEJTHYUH
x(t),t1{012..}, x®1{12..}.
Mps1 cobupaeMcst UCCIIeI0BATh paclpeielieHUe CIeYIOIen MoCIeI0BaTeIbHOCTH

b@=x(), b(mM+1=b(m)+x(b(m), md1.
C 9Toi1 1enbIo BBEJEM CIIEAYIOIINE 0OBEKThI

v(it)=max{ms3 1:b (m£t}, a (k) =sup sup |P(B/A)- P(B)|,

X0 Al F Bl Fopu

3gece F., =s (X (s),SEx), K ,=s (x(s),s3 x).

Yr1Bepxaenue. Credyrowee HepaseHCmBEo 8binoaHsemcs 0 1106020 X >0
X
P(b (m) <x) =max P(x (t) <E) (x]+1).

Jloka3areabcTBo. 13 onpenenenust b (M) Mbl umeem

[x]+1+

{b(m)<x}i gix(i)<%§

U3 MOCJICAHCTO CIICAYCT JOKA3aTCIILCTBO.
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Tenepr MBI JOKaXKEM MPEACTBHYIO TEOPEMY IS CIIy4alHbIX BenuuH b (M) B ciydaii koraa mporecc

X (t) ot mapameTpa n.3aBUCUMOCTH OT N O3HAYAET , B 3TOM CJIy4ae, 4TO MOCJIEI0BATEIILHOCTh
nporeccos X, (t) K0JDKHA CXOAUTHCS K OECKOHEYHOCTH (B HEKOTOPOM CMBICIIE) IPHU (PHKCUPOBAHHOM
t mpu N® ¥ . Takas cuTyanus BO3HUKACT B MPAKTUYECKUX 3a]]a4aX OYCHb 4acTo. [lapameTp n ecThb
MHJIEKC ISl BCEX BEIIMYHH , KOTOpBIE onpeaessifores mpoueccom X, (t) . Hanmpumep, Benmunna  V(t)

npeobpasyerca B V, (1) . Ilycte P 0603HagaeT c1abyro CXOAUMOCTb CIy4aiiHbIX BEIHMYUH WIH
n® ¥
¢ynkuuii pactipenenenuil. Ilycts  N(t) paBHO uncity BoccraHoBneHuit Ha untepBaine [0,T]mpouecca

| .
BOCCTAHOBJICHUSA h,, 131y.O10T npouecc UMeeT CleayolIee CBOHCTBO

=

—_——
Qo-

=1

P(h l£X)= R(x), P, £X)= R,(X), 132. 3nece R (¥, R,(J ectb hyHKIUM pacnpeeseHus .

Teopema 1. Eciu cywecmeyem makasa nociedosamenvhocms uucen C,® ¥ | umo svinoanaiomes
creoyouue yciosus .

1) limP,(0)c;' £x) = R(9);

2)lim sup | P, ([c,d])c;"£Y)- Ry(y)] =0;

afd £t

d --moboe nonoscumensvroe yucno, t <¥ ,pynkyuu R (Yy) ecmv nenpepuvisnvie gpynxyuu
pacnpedenenus ons 'y > 0;

3) lim a (c,)c, =0,
mozoa V,(c,t) I(?)¥ N(t) 0rs kasrcooeo gurcuposannozo t.

Joxka3zaTteabeTBo. MbI 0003HaunM yepe3 b, (M), m3 lnocienoBaTebHOCTD , KOTOPAsk ONPEAEIACTCS
yepes nocnenoBatenbHocTh b (M) mpu yenmoBun X (0) =k. Tak uto

P(b,(m) =s) = P(b, (M) =s/x (0) =k).

Hanee v(k,t)= max{m3 1:b,(m)< t}.

M5!I onpeeniM Clie Iy FOLIyIO MOCIeA0BATEIbHOCT CIy9aiHbIX BearnduH N, (M) :
n,(0)° 0 n @ =x(k), n,(m+1)=n,(m)+x (n,(m)), m31.

Hanee nycts V, (t) = max{ m3 1:n . (m) £t }
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Tenepb MBI BBEJIEM ITOCJICA0BATCIBHOCTD CJ'Iy‘IﬁfIHBIX HECJIOUYUCIICHHBIX BCJIMYNH b 1K ( m ), m 3 1 y
KOTOpas1 UMECT CICAYIOUIYIO (I)YHKL[I/IIO pacnapecaciICHuA
P(b, (M) =s)=P(b (m) =s/x (0)=I,x (1) =k) = Pin,, (M) =s- 1 - k/ x (0)=I,x (I) =k].

Mp1 0603nauum 4epes Vv, (t) = max {m 32:b, (mE t}.
W3 ompenenenust V(t) u V(I,t) MBI IMeeM cToXxacTHUeCKUe paBeHCTBA (IIpaBast ¥ JIeBast YaCTh UMEET
OIHY H Ty € (yHKIUIO PacIIpe/IeICHNUS)

v(t) =§1] 1(x (0)=1)(v(l,t) +1), v, t) =[tf§1']|(x 1)=k/x(0)=1 ){v, . (t) +2),

=1 k=1

3nech Gyaknus | (°) ecTh MHIUKATOPHAS (YHKIIHS MHOXKECTB.

HpHMeHﬂfI HHAUKATOPHOC TOXKIACCTBO

SI(>)X =1+ |(>)(SX _ 1)’

MBI 1TOJIy9aeM

]
M s*® =1+é’1 M I (x (0)=1)(s"0** - 1),

=1

[t-1]
M s =14+ & M I (x (1) =k/x (0)=1 )(s"+© " - 1),

k=1
sneck si (0,1).

Ecou X (t) 3aBHCHUT OT HapaMeTpa N, Toraa IIOCJICIHNC PaBCHCTBA UMCIOT CICAYIOIHEC
npeacCTaBJICHUA.

IHooxum

Ms"@Y =g (c,t,5), Ms™™Y=1f (c,t59).

Hanee

-96-



HNCCJICAOBAHUA

Han&KxHOCTB: BOIPOCH TEOPUU U TIPAKTUKI No.4, nexadbpp 2006

y
9.(C,t, 9 =1- P(x,(0£1)+s é M1, (0)=1) st oY

=1

[eyt-1]
M 5050 =1 Plx ()£ ¢,t/%,(0)=1)+s & MI{x,()=k/x,©=1 )s" . (1)

k=1

MBI pazfienu cyMMBbI B IPaBbIX 4acTsax paBeHCTB (1) Ha JBE CyMMBL:

[c,d] [cnt]

[] o

a +a @)
1 [c,d]+1

ITepByro cyMMy MBI MOKEM cJieJIaTh MEHbIIIE 33JaHHOTO YKcia. DTO ciaeayeT u3 yciuosuii 1,2 u
HenpepbIBHOCTU QyHKIUH R (¥ B HyIe.

Bropas cymMa copepsKuT MaTeMaTHUECKOE OXKUJIaHUE ABYX COMHOXHTEIEH. DTH COMHOXKUTENIN
OrPaHMYCHBI CAMHHULCH M U3MEPUMbI OTHOCHTEIBHO S - anredp Fg,, F ., 4 COOTBETCTBEHHO.

[TocneHee MO3BOJISIET HAM 3aMEHHUTh KaXKJ10€ ciaraeMoe BTopoi yactu (2) mpousBeieHHEM
MaTeMaTHYECKHX OKUJAHUH 3a[JaHHbIX CIy4aifHbIX BEJIMYUH ¢ omMOKOM MeHblIe yueM 2a (c,d)

(cmotpu, Harpumep (20.29)[10]):

MsI nmeeM cnenyromue ouenku npu | 2 ¢, d

| MI (x,(0)=1) s""=" - MI(x,(0)=I) M """ |£ 2a (c,d),

[ed]- 1

Mgttt = & s (Ph,, (d)£c,t-I,n,, (d+]) >c,t- | /x,(0)=I)+
d=0

£ PO, () Ec,t- 10, (@D >c t- 1 )=Ms™ @D+ p
3geck |p, |E Ka,(c,d), K<¥.

Pk, (NE c,t/x,(0)=I)- Px,(I)E c,t | £a,(c,d).
Hanee Mbl nMeeM olieHKH B citydae K3 ¢ d:
IMI(x (1) =k / x,(0)=1)s"*“" - MI(x (1)=k /x,(0)=1)M s |£2a (c d);

|M SVn,l.k(cnt) - M SV”-IJ'k(cnt-l-k) |£ Klan(cnd)’ Kl <¥.

-97-



HNCCJICAOBAHUA

Han&KxHOCTB: BOIPOCH TEOPUU U TIPAKTUKI No.4, nexadbpp 2006

Tenepb MbI MOXeM niepencath (1) B ciemyronieM Bujie

[t

g,(c,t, 9 =1- P, (0)Ec,t)+a,,(d ) +b,, +s & P, (0)=1) f, (c,t - 1,9,

I=[c,d] +1
fn,I(Cnt - I) =
[ct]
1- Pl,(VEc,t)+a,,(d)+b,,+s & PK,()=k)f, . (ct-1-ks9), 13[c,d],
k=[c,d]+1
34€Ch

|b,; [Ekia,(c,d) k<¥,i=12 a,,(d)E P(O<Xn(0)£cnd),

a,,(d )£ sup P(0<x,(@)£c,d).
q[c,d]

Jlanee MBI BBEZIEM MOCJIEIOBATEIBHOCTh HE3aBUCUMBIX CJIy4alHBIX BEJIMUMH C OJJUHAKOBOU (yHKIMEH
pacnpeneneHus {h c(n,d), k3 1} npu puxkcupoBanHoM d . Dta QyHKIMS ONpeaeNsIeTcs
CJIEIYIOLUM PaBEHCTBOM

Ph,(n,d) £x)=P, (c,d)E x).

Mpsi 6ynem 0003Ha4YaTh

S.(nd)=ah,(nd), D, 1=sup{m:S,(nd)EY.

k=1 m3 1

¥
M0 = § p(Dnyd (t)= d)=: F.q(t9)

d=0

Bynewm ouenusate pasuuny f(c t-1,s),13c d u F ,(ct-1I,s).

U3 onpenesneHus ciaenayer
(et 11
£, (Ct-1,9= & s Ph,,(d)£Ec,t- I, (d+])>c,t-1 ).
d=0
Hanee mbl noxyyaem 11 d =0 npu ycnosun 2

P(x, ()2 c,t-1)+ P, (c,d)? c,t- 1) =q, + P(x,(c,d)? c,t-1).

3I[€CB u aajce 0003HaYCHUS qn 03HA4YacT, YTO Mbl UMEEM HCKOTOPYIO IMOCJICAOBATCIIBHOCTD YUCCII

TAaKyH, YTO OHA CXOAMUTCA K HYJIIO IIpA N ® ¥ W BBINOJHACTCA cJeayromuiee yCJaioBue
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a9, 1£ 2sup sup [P, ([c,D])c;t < y)- Ry(y)l.

yEt dEDEt

Meruveem ans d =1: P, (D £c,t- 1,n,, (D >c,t- 1 )=

(et 1]

= & Pk, () =k, x,(k+1)>c t- - k)=
k=1
[C.é'l]
= an,d + r.n,l,d + a P(Xn(l) = k)P(Xn(k+|) >Cnt_ I - k):
k=[c,d]
[C,é"]
= an,d + rn,l,d 9, + a P(Xn(l) = k)P(hZ(nld) >Cnt_ |- k)=
k=[c,d]
=a d + rn,l,d +qn + P(Dn,d (Cnt - I) =1)_

n,

[Cnt'I] k

- a4 aPk,m=s)- Phy(nd) =s)) P(h,(nd)=c,t-1-k)= (3)

k=[c,d] s=[c,d]
= I:)(Dn,d (Cnt - I) =1)+pn,l'
31ech

|pn,1|£2(an,d +an(Cnd)+qn)’ an,d: rﬂ% (an,i) |rl,n,d|: 2an(cnd)'

MBsI ucnonib3oBaiu mpeodpazoBanus Adens ([12], 'masa X1 , Cek. 383), st cyMM apHbBIX
npousBeneHuii (3).
[Moxoxwue paccyxaenus npuMeHuM K cirydaro d =2 . Takum o6pazom, npumensis (3) Mbl omydumt

I:)Q’]n,l (2) £Cnt - I’nn,l (3) >Cnt - ) =an,d + rn,2 +

[ct-1]
+ 5 P(Xn(l)zk) I:)Q’]n,Hk(]-)Ecnt_ | - k'nn,|+k(2) >Cnt_ I - k):

k=[c,d]

= an,d + rn,2,d +qn +pn,l,d + I:)(Dn,d (Cnt - I) = 2)'

A AP0 =9 Plund) =s)(PD, (,t- 1- k-9 =1)- P, (o, 1- 0 =1))=

k=[c,d] s=[c,d]
= P(Dn,d (Cnt - I) = 2)+ p n,2-

B nmocneaHeM MbI Takke MPUMEHIIIH peoOpa3oBanus AGemns U clielyroliee PaBeHCTBO, KOTOPOE JIETKO
MpOBEpSIETCS.

P(D, 4 (c,t-1-k-1)=1)- PD, 4 (c,t-I-Kk)=1)=

= P(S,(n,d)=[c,t] - | - k)+ P ,(nd)=[c.t]- | - k).
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HesiBHO BBEICHHBIC MTOCIICIOBATEILHOCTH HMEIOT OUYCBH/IHBII CMBICI ¥ CICAYIONINE HEPABCHCTBA
uMeroT Mecto |1, ,4|€£2a,(c,d), |P,, |£4(an 4 Ta,(c,d)+ qn). HeTpynHo mokasarhb ¢ IIOMOIIBIO

uaaykun uro it for d = p mel umeem creayromnme GopMyIibl
PR, (P) EC,t- 10, (p+D) >Ct- 1) =
=P(D,q (€ t-1)=p)+p,,. Pa,lE2p(a,q +a,(c,d) +a,).
Taxum 06pazom, MBI OTYYHIIU CIIEIYIOIINE MTPEICTABICHUS 1151 PUKCUPOBAHHOTO sl (0D
fo(Cot-1,9= Foy(Cut - 1,9) + Loy, |LoglE Ll{a,g +a,(c,d) +0,(), L<¥.

[c,t]
0,(C.1,9) =1- P, (0)Ec,t) + Koy +s & P, (0)=1)Fq(c,t- 1,9),

I=[cd] +1
Foa(c,t- 1,9=1- Plx,(c,d)Ect-1)+Z,, +
[cqt]

+s § P, (c,d)=K)F,,(c,t - | - k,s), 12[c,d].

I=[c,d] +1

3neck noctpoenust K u Z ; TPUBOJIAT K CJIEYIOIIUM COOTHOLICHUSIM

limK, s =LKy 1imZ,, =1,2Z,; max(l,l,)E¥,

1| Kq £ 2(R(d)- R(0), 1Z41£2(R,(d)- R,(0)).

HNCCJICAOBAHUA

YuureiBas noctpoenne F, ,(C t,S), ycrnoBue 2 v HENPEPHIBHOCT CBEPTKU MBI JIENIAEM BBIBO/I, YTO

CYILECTBYET CJIeLyIOLi npeaen

imlimF_,(c,t,s)=F (t,s)

cli ®0n® ¥
TaK KaK 3TOT IpeJies eCTh €AUHCTBEHHOE PELICHHE CIIeIYIOIEr0 ypaBHEHUS
F{,s9)=1+R,(t) +sR,(3* F (t,9), 4)
371eCb CUMBOJ * 0003HAYaeT CBEPTKY ABYX (YHKIIHH.

[TocnenoBarenbHOCTh NpousBoAdmuX GyHKIU g, (C,t, S) Taxxke UMeeT npeaen

limlimg,(c,t,s)=g(t,s)
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Q10T MMPEaci €CTh PCIICHUC CJICAYIOHICTO YPABHCHU A

g(t,9)=1+R () +sR,(3* F(t,9).

U3 nocnennero u (4) ciaenyer 10Ka3aTeIbCTBO TEOPEMBI.

3ameuanue 1. Paccmorpum o6o6menne teopemsl 1. OHO cocTouT a onpeeneHun 6osee ci1adoro
Kod¢duiuenTa nepeMenmBanus 4em a (%) .

[Ipennonoxum, 4To MOCIEN0BaTENbHOCTD C,, N 1 u3 Teopemsl 1 onpenenena. BozbmeM s1r00yro
HOCJIEI0BATENILHOCTS I, N3 1, KoTOpas yI0BIETBOPSIET CleAyloleMy ycaosuto ,® ¥ | r. =o0(c,)
npu N® ¥ .

[anee cTpouM yCedeHHBINA MPOLIECC:

Xn(t)! Xn(t)£ Co- I

-1, X,t)3c,-r,.

— i
Xp () =i
1 C

U CTpouM Takxke S - anreopy F.,(r,) =S (X_n(t), tE X) .

Tenepb onpeaenuM HOBBIM KO (HUITUEHT MepeMeTnBaHUS
a,(r,.c,)=sup sup{|P(B/A)- P(B)|: Al F,(r,), Bl F, }
x3 0

Taxum 06pa3oM, 3TOT KOIPULHEHT CTPOUTCS TOJIBKO Ha TeX COOBITHAX U3 F,, Ha KOTOPBIX
npouece X, (t) MeHblle 3HaueHus C, - f, npu t£ X . Takoil ko3 PUIUEHT OE3eH B TEX CIydasiX,
KOT'/la BpeMEHHas 3aBUCUMOCTb MCCIIElyEMBbIX COOBITUI yIpaBiseTcs 3HaYeHusIMU pouecca X, (t).

HaHpHMep, ecJIi COOBITHE {Xn (X) = k} OTrpaHN4YMBACT UCCIICAOBAHNC TAKUX COOBITHH HHTCPBAJIOM

[0,x +K].

Ternepb MbI pa3JieliuM BTOPYIO CyMMY  (2) clie AyroIuM 00pa3oM:

[Cgt] [(Cn 6rn) t] [Cgt]
a = a + a - )
[c,d]+1 [c,d]+1 [(c, - rt]+1

ME&1 cnienats Bropyto cymmy u3  (5) MeHbIIe 3aJaHHOTO YKCIIa OJlarofaps HepbIBHOCTH R (>)

Jlanee mpoBoanM IpeoOpa30BaHUs U3 JOKA3aTEIbECTBA TEOPEMBI 1 IEPBOIl CYMMBI, HCTIOJIB3YS
ko3¢ puuuenr a . (r,,C,).

Takum 06p330M, MBI MOXKEM 3aMCHUTDH YCJIOBUC 3 TCOPCMbI 1 CJICAYIOIIUM yCJIOBUEM

3' cywecmeyem maxas nociedosamenvrocms r,,N31: r, ® ¥ | r . =0(c,) npu Nn® ¥, umo
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c,a,(r,.c,) n(g)¥0 .

3ameuanue 2. Eciu ecmv maxas nocie0oeamenbHOCmb {t e O} , WMo

l(i@ngi'lt. =m"', nmn, m=const.,
1

mo20a Mvl HOIYYUM CIEOVIOWVIO CXOOUMOCTb 8 YC08UAX meopembl 1

P(t o0y £ xcn)nlg¥ R*R Y (xm).

DTO clieyeT U3 XOPOIIO U3BECTHBIX TeopeM IepeHoca (cMoTpu, Hanpumep [11]).
2. B3aumoeiicTBHsI IBYX NIPO1€CCOB BOCCTAHOBJICHHS

MO,I[GJ'IB peACOLICTO IIpoLecca, KOTopad pacCMaTprUBACTCA HUKEC €CTh PE3YJIbTAT BBaHMOHCﬁCTBHﬂ
ABYX IIPOLCCCOB BOCCTAHOBJICHU . Orta MOJICJIb ObLIa OpCaJI0KCHA B [13] KaK MaTeéMaTH4YCCKasa MOACIIb
HpaKTHqCCKOﬁ 3aJa4u.

OO6o3HauuM uepe3 Z H zaBa mpouecca BOCCTAHOBIEHUS @ Z ={Vi, i3 1} H ={h 13 1}

OnpenenuM CTOXaCTUYECKHE XapakTepucTuku Z,H :

t =§lh., J, =§lV, i=12,K ; N,(t)=sup{n:t <t}, N,(t)=sup{n:J <t},
1=1

=1

g; (t):t Ny (t) +1 - t, g;(t):\] N, (t)+1 = t, '[>O .

MowmenTsl Bpemenu t,, J, , 11 Ha3pIBatOTCA TOUKaMH BOCCTaHOBJIEHUs npoueccos H u Z
COOTBETCTBEHHO.
Ecnu MbI MMeeM TOYkM BoccTaHOBIeHUS npoliecca Z B uHTepBane (t, ,,t ], Torna mel Oyzem

rOBOPHUTB, YTO TOYKA BOCCTaHOBNIEHUS t | MapkupoBaHa npoueccom Z . IIponecc H mapkmpyet
TOYKH BOCCTAHOBJICHHUS Tpoliecca Z aHaJOrUYHO.

2 2

O6o3naunm yepe3 T, =0,T, ,L_ Touku BocctaHoBieHuss H , KOTOpble ObUIM MAapKUPOBaHbl Z U
( (

yepe3 - T,,T, L Touku BoccTaHoBieHUsT Z , KOTOpbIe ObLIM MapkupoBanbl H . OueBUIHO, 4TO

2 ( 2 (
cnenyronme HepaseHctBa 1, =0<T, £T, £T, £ LL umetot mecto. B [4] mokazano, uto
0CJIEJOBATEIIBHOCTD CIIY4aifHBIX BEJIHINH

( 2 2 (
vV,=T, -T,.,, U, =T, -T

n?

n=12K,
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Ectb IO CIIb MapKOBa. Ota LOCIIb OIIPCACIEICTCA NCPCXOAHBIMHU BEPOATHOCTAMU

P(V,<x)=P(v,<x), PU,<x/V,=y), P\V,,,<x/U,=y) n=12K.
Jlerxo nokasars, 4To Juis uccaenosanus V,,U  HEo0X0IMMO OZHOBPEMEHHO HAaOI0aTh J1Ba
peaACOmux HpOL[GCCOB:
2 2 2 2 C__( (
Te=\T, =0T, . T, -T, L T&\T,.T, -T, L[.
Miur 6y,I[€M HUCCJICAO0BATDb OTHU NMPOUECCCHI 11O OTACIIBHOCTH. Mur HCIIOJIB3YEM TO, YTO IMPOLCCChI T (,T(
ABJIAOTCA pCACIOIKUMHA IPOLCCCaAMU OTHOCUTCIIBHO ITPOUCCCOB H y Z COOTBETCTBEHHO.

Beibepem nampumep, T €. TIporece T, kak moamoTok H , ompemenser cieayrome HHIMKaTOPbI
11 ecui- as mouxa eoccmanosnenus H npunaonexcum T,
c) _% 0, B IPYTUX CIyJasX.
x()=inf{j3Lc(+j)=1, 130,
Takum obpazom,b (i) =b (i- )+x (b (i- 1)), i 31 ects HOMep € i -r0 coObITHs U3 H , KOTOpOE
npunaaiexut TC. MOMEHT t ;) €CTh MOMEHT MOABJIEHHE 3TOTO COOBITHS. MBI IPEIONOKUM, YTO
nponecckl H m Z 3aBucut oT mapametpa N,N® ¥ rak,yro H, :{h nirl? 1}, Z, ={V i3 1} . Tenepn

n,i?

XapaKTEePUCTHUKH ITHX TporeccoB umeroT B t o, J ., i=L2,K, g, (1), k=12.

Teopema 2. Eciu vinonnensl credyroujue yCio8us.

1) cywecmayrom nonosxcumenshule yucia ¢, ® ¥ u ynkyus pacnpedenenus G(X),X3 0
eapanmupytowjue cedylouutl npeoei

lim sup | P9, (1) <t,n)- G(X)|=0,
n t2 0
30ect X ecmb mouka Henpepvisnocmu G(X);

2) IE@ch,ft ne =M m=const,

mozoa P(t b, (k) <XCp )n(;)¥ G*kga(r_n%

Jloka3arenbcTBo. MBI IpoBepuM Bee ycaoBust Teopemsl 1 1wt mponecca X, (1) .

Borancmam Bepostrocts P(X (1) =m):
P (1) =1)=Plg; .t )<h ;).
P (1) =2)=P(g; ,( ) *h 1.0, <h,,+h,,)=
=Pl;,¢,) <h.,+h , )- Plar,t) <h . ).

- 103 -



HNCCJICAOBAHUA

Han&KxHOCTB: BOIPOCH TEOPUU U TIPAKTUKI No.4, nexadbpp 2006

P(X 1) =k):P(g,;2(t|) <h,,+L+h )' P(gr:,z(t|) <h ,,+L+h )

Takum ob6pazom

P (I £ m)=

Qos

Pk (1)=k) = Plg;,¢t,) <h . +L+h..). (6

=
1

1

HOCJ’ICI[HGG " yCJIOBUC 1 INPpUBOJAT K CJ'IG,I[yIOH.[GfI CXOJUMOCTHU

¥

Pl , (1)< ¢, X)= P07 ()<t o0 )P T ) ® G(), 1=012K .

0
3nech X>0 ectb Touka HenpepblBHOCTH G(X) .

[TpuHuMas Bo BHUMaHUE 4TO BhIodHseTcs (6), MbI OJy4aeM paBeHCTBO
P(x (I+r)Es/x (H)E m)- P(x (I+r)£ s)=0, ecmm  M<r.

Teneps 1715 1000# 1MOCIENOBATENRHOCTH YHCEN I, TaKOM, uto I, ® ¥, 1, <c,, N 0 MBI UMeeM
a,(r,,c,)=0, n3 0.Taxkum 06pa3oM, Bce yCI0BHs T€OPEMBI 1 BBINOIHAIOTCA OTHOCUTEIILHO
nponecca X, (t). Teneps yrBep:kaeHue TeopeMbl 2 CTAHOBUTCS CIIPABEUIMBBIM, ECJIM BCIIOMHUTD
TeopeMy IepeHoca.

IIpumep. PaccmoTpum mpuMep omnpeiesieHus MOCIeA0BaTeIbHOCTH C,, U NMPeAeibHY0 (PyHKIIHIO
G(X) u3 Teopemsr 2. Mbl Oy 1eM mpeanonarath, 4to nporecc Z ecth [IyacCOHOBCKHMM MPOIIECCOM C

napametpoM | | takum,uto | ® O npu n® ¥ .IIpouecc H He 3aBucuT OoT mapamerpa nN.

n

I/IHTepBaJ'I BOCCTAHOBJICHHUA Y H wnMmeer KoHEUYHOE MaTEMaTUYECKOE OXHuaaHue M= Mhl <¥.

Bce st OpCAIIOJIOKCHUA IIPUBOIAT K (I)OpMYJ'IC

¥

P(grrz(t I) < h I+1+I—+h I+m)=d ne-I » P(t m>y)dy=:Gn(m)'
0

Ecnu MbI monoxum M=[C,X] ¥ cienaem 3aMeHy epeMeHHbIX | | Y=z, To momyyum

>z)dz.

n- [c,x]

G, ([c. x]):¥c‘)e" YR(l ot

-1

.. Maaukarop MHOkecTBa A Oynem o6o3Hauats uepes | (A). Cienyromue

[Monoxum c, =:|
CXOANUMOCTH OCHOBBIBAIOTCS HA YCHJICHHOM 3aKOHE OOJIBLINX YHCEIL.
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¥ 0 ¥
G, ([c,x])= Oe PQX M 5270z ® Oe I(xm>z)dz=1- e ™

S

Takum 06pa3om MbI TIpOBepuITH BCe yeaoBusi TeopemMsl 2. Oyuknus G(X) (u3 ycmoBus 1 teopemsr 2)

ectb npenen ans ¢ynxkmuii G ([x| ;']). B 3ToM npumepe MOMeHT mosiBieHus K -ro coObITHs B

2
HOTOKEe T, HMEET CIEAYIOLIYIO PeeabHy0 (YHKIHIO PacIpeIeIeHUs

P(t bn(k)<X| ;11)® (1' eXp@)*k(X), x30.
n® ¥

SIcHO, YTO MOXOKU IPUMEP MBI MOKEM PACCMOTPETH 1St rporiecca T (. B aTom ciryyae npouecc

H nomxen Ob1Th [TyaccoOHOBCKMM MporieccoM ¢ “peaKuMu’ COOBITUSMU U Mpolecc Z JIO0JKEH ObITh
MIPOCTBIM MPOIECCOM BOCCTAHOBIJICHHUSI C KOHEUHBIM CPEIHUM BPEMEHEM MEXIY COCETHUMH TOUYKAMHU
BOCCTAHOBJICHHSI.
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PE®EPATUBHbIN AHAITUTUYECKUNA OB30P

Haubosee 3Ha4uMbIx nybsukayuli 8 ome4yecmeeHHoOU U 3apy6exHou
nepuodukKke Mo eonpocaMm OUEHKU HadexHocmu npodyKuyuu, 8 mom
qyucsie 06 onbime npednpusimuu

Baagumup llnep,
x.m.H., akaoemux AIIK P®, Mockea, Poccus

(npooondicenue, nauano 6 Ne 3)

Hane:xHOCTH cHCcTEM

Omom pazden mue 61 xomenocv Havamo ¢ pabomet U.A. Ywakoea, C. Baiize [105], komopas
noceawena 6ecbMa HeOHCUOAHHOU meMe. KaK NO HAOeHCHOCMU CUCEMbl OYEHUMb HAOeHCHOCMb eé
komnonenmos? (Tax cxazamv, ofpamuas 3adaua nadexcnocmu cucmem)®. Borvuuncmeo oyenox,
nonyuennvix 6 pabome [105], umerom sepucmuueckuii xapakmep, a cama 3a0a4a OKA3blAEMCs 808Ce
He CMolb MPUBUATLHOU, KAK 21O MOXMCEn NOKA3AMbCsl HA Nepeblil 8327150,

Crenyromiasi ctarbs TPYIIBI aBTOPOB, HO cHOBa ¢ ydactumeM M. Ymakoa [106], mo cytu
NPEJCTaBIsIeT COOOW OOMEH ONBITOM B OOJACTH CHCTEMbI TapaHTHUHHOTO OOCIY>KMBaHUS. ABTOpPBI
pa3paboTany MOJeNnb Ui KPaTKOBPEMEHHOTO MPOTHO3a YKCIa BO3BPATOB B MOCJCAYIOIIUNA MEPUOJ
BPEMEHH Ha OCHOBE M3BECTHOTO YKCJIa BO3BPATOB 32 MPOLISAUINI MepHo. SICHO, 4TO pelieHrne Takoi
3amaun oOecreunBaeT OOJBIIYI0O ONEPAaTUBHOCTH BBIMIOJHEHHS TapaHTUWHBIX PEMOHTOB. B crathe
NpHBE/ICHA IPOrpaMMa, HalMCaHHast i pacueToB B EXCel'e, Tak 4T0 ynTaTeNIM MOTYT JIETKO TIOJYYUTh
paboTOCOCOOHBI MPOrpaMMHBIA TPOAYKT, TO3BOJISIONIUN YIYUYIIUTh CUCTEMY OOCITY>KUBaHUS
MOTpeOnTENCH.

B 2002 roxy U. YirakoB mopamoBan Hac emé TpeMs paboTaMu B 00JIaCTH HAJICKHOCTH CUCTEM. B
pabdore [107] ou coBmectHO ¢ B. IlymepoMm paccMoTpen WHTEpeCHYIO 3anady 00 ONTUMH3AIUU
TEePPUTOPHAIIBHO-PACTIPEICTICHHONW CHCTEMBl TEXHHYECKOTO OOCTY)KUBAaHHS TPH YCIOBUH, YTO
Ka4yeCTBO OOCITY)KWBAHHUS OMMCHIBACTCS CPEAHUM BPEMEHEM OXHJIAaHUS OTBETAa HA 3alpPOC U BPEMEHEM
o0cCy»KUBaHUsI TIOCJIE TOIYYCeHUS OTBETA. B cTaThe paccMOTpEeH MPaKTUYECKH MPUMEP HCIOJIb30BAHUS
MPEIUIOKEHHOTO MeTo1a (K COKAICHHIO™, PUMEHUTEIBHO K CHCTEME TEPPUTOPUANBLHOTO ASTICHUS B
amepuKaHckoM mrare diopunia).

B pabore [108] Te >xe aBTOpPBI paccMOTpeNnd emié OIHY 3aJady CHCTEM TEXHUYECKOTO
obciykuBaHus. Ha 3TOoT pa3 pedyp mwia o MOWCKE TAaKOro HaOopa 3amyactedl (Ipu HaIHYHH
OTPaHMYEHUS] Ha WX CYMMAapHBI 00bEeM - T.e. I HEOONBIIOTO CKIIana, MEePeIBHKHOW PEMOHTHOU
MacTepCKOM U T.II.), 9TOOBI BEPOSTHOCTh YCHEITHON 3aMEHBI C TIEPBOTO pa3a OTKA3aBINEH IeTamy Ha
WCIPaBHYIO ObUTa OBl MAKCUMAaNILHON. ABTOPBI HE TOJBKO YKa3aJdu CIOCO0 pelIeHHs STOH 3a1a4u, HO U
MIPEJUIOKIIIU TIPH HEKOTOPBIX BEChMa PEalbHBIX JOIMYIIEHUSX OYEHB MPOCTOE €€ pelIeHne, a UMEHHO:
HAJI0 YIIOPSIOYHUTH BCE 3aIM4acTH 1Mo yobiBaHuto 3HaueHui ux MO, a 3arem BoiOpath K mepBbIX U3 HUX

9 Kcrati, 3aMedy MHMOXOIOM, 4TO Ha TOH CCHUIKE OYCHb XOPOIIO BUAHA BCS YCIOBHOCTD PYOPHKALMI JaHHOTO 0030pa. B
caMoM Jielie, B KaKoi pasjiell HaJo OTHECTH 3Ty CTaThIO: CUCTEM HJIM dJieMeHTOB? JlaHHas CCbUIKA MMEET CBOEH LeNbio
HACTPOUTH YMTATEIIS HE CIUIIKOM CEPhE3HO OTHOCHUTLCS K JENEHHIO MaTepHaia Ha IOApa3aeibl.

19" Mog "k coxaneHm0" OTHOCHTCS K TOMY IPHCKOPOHOMY (DaKTy, UTO TAaKOil BBLIAIOMIMICS CIIEMHAIICT MHPOBOIO KJIacca
kak WM. Ymrakos okasancs He BOCTpeOOBaHHBIM B PD.
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Tak, 4YTOOBl WX CYMMapHbId O00BEM HE TMpPEBHIIAT OTBEACHHOE I 3amyacTeld (U3MIEeCcKoe
MIPOCTPAHCTBO.

Hakownen, B pabore [109] M. YmakoB u C. YakpaBapTu paccMaTpUBAIOT MPOOJIEMY OICHKU
3¢ GEKTUBHOCTH CIOKHBIX CHUCTEM. DTa Ipobiema obcyxaaercs B mutepatype 6onee 40 net, 1 Ha 3TOT
pa3 aBTOPBI PAacCMOTpPENH €€ NPUMEHHUTEIBHO K CITyTHHMKOBOW TEJICKOMMYHHKAI[MOHHOW CHCTEME
Globalstar. B kauectBe moka3zarens 3(PQEeKTHBHOCTH paccMATPUBANIACh MPOITYCKHAs CIIOCOOHOCTH
CUCTEMBI, IPH PEIICHUH YUUTHIBAIACH €€ BHICOKAsK HAJCKHOCTbD.

OnTumu3anuei Yuciia 3arnacHbIX 3JIEMEHTOB 000pyI0BaHUs 3aHIATHI ¥ aBTOPBI paboTel [110], Ho Ha
3TOT pa3 pedb HaeT 00 dJeMEeHTax, BaXHbIX s Oe3omacHoctn ADC. B pesynbraTe NMpUMEHEHUS
METOJa aHallM3a Ha OCHOBE HECTAIMOHAPHBIX MAapKOBCKUX MENei, W PEelIMB COOTBETCTBYIOIIYIO
cucteMmy nuddepeHInaIbHbIX ypaBHEHUI, aBTOPHI MOJYYUIIM 3aMEYaTesIbHO MPOCTOM BBIBOA. MPHU
HKCIUTyaTallud CUCTEMbI B TE€YCHHE I'0/Ia ONTUMAIIBHOE YHCJIO 3aMAaCHBIX 3JIEMEHTOB PAaBHO €IMHHIIE, &
npu dkcrutyaTanuu ot 2 1o 10 net - oHo paBHo aBym [110].

B.A. bBorarteipee B pabore [111] paccmarpuBaeT OTKa30yCTOWYHMBOCTh ()YHKIIMOHAIBHO-
pacTpeieieHHBIX CHUCTEM, T/I€ TOJ OTKAa30yCTONYMBOCTHIO aBTOP MOHMMAET OLIEHKY MaKCHMAaJbHO
BO3MOXKHOTO 4YHCJIa OTKa30B, €mI€ HE MPHUBOMSAIIETO K OTKAa3y CHUCTEMBI, U YCIOBHYIO BEPOSITHOCTh
COXpaHEeHHUs] pabOTOCIIOCOOHOCTH CHCTEMBI NMPH YCJIOBUU BO3HUKHOBEHUsI K OTKa30B €€ KOMITOHEHT.
HenocTtatkoM pa®oThl, Ha MO B3TJIsI, SIBAAETCA €€ Cyry0o TEOpPETUIECKHUI XapaKTep.

Tor xe aBTop B padore [112] pemaer mnpoOIeMy OLEHKH KOI(PPUIMEHTA COXPAHCHUS
3(PEKTUBHOCTH TNPUMEHUTEIHFHO K CHCTEMaM BBIYUCIUTEIBHOH TEXHUKH, B KOTOPBIX MO Mepe
HAKOTJICHUS! OTKA30B MOKET YMEHBIIIATHCS YHCIIO MPUHUMAIOIIUX 3aNPOC BHIYUCIUTENHHBIX MalllnH. B
OTJIMYKE OT MPEAbIIYIIeH, Ha 3TOT pa3 aBTOpP NMPUBOAMUT JOCTATOYHOE YHCIIO NMPUMEPOB PACUETOB MO
peaIaraéMoi UM METOAUKE PEIICHAS TaHHOW 3aJa4H.

B. Yensimua B padote [113] mombiTanicss pemiMTh Ype3BBIYAHHO aKTYyalbHYIO 3a/1a4y OIICHKU
HA/IGKHOCTH TEPPUTOPHUATBLHOM CHCTEMBI 3JeKkTpocHabxkenus. [Ipumensas teopuio rpadoB, aBTOp
MBITACTCSl BBIYUCIUTH BEPOSTHOCTU IEpPEeXoja CHUCTEMBI M3 PabOTOCIIOCOOHOTO COCTOSIHUS B
HEpabOTOCTIOCOOHOE ISl OTIPEACTICHHBIX TOTOJIOTHYECKUX CTPYKTYpP, U C Y4ETOM HEKOTOpOro Habopa
COCTOSIHMM KaKJOTO W3 SJIEMEHTOB. MHE MpEe[CTaBISAETCs, YTO CPEAH IOIMYIICHUH, TOJIOKEHHBIX B
OCHOBY MOJIEJH, €CTh TaKue, KaKhe 3aBeJJOMO HE BBINOJHSIIOTCS TPU PA3BUTUU KPYIHBIX
SHEPreTHYCCKHIX aBapuii, T.e. MoJellb padboThl [113], Ha MOl B3I, HE MPUMEHUMA K CHTYAIMSIM THIIA
HE/IaBHETO YHEPreTUYECKOro Kpusnca B Mockae.

C. EpmakoB B paborte [114] oOcyxmaeT mnpoOJIEeMbl HAJCKHOCTH DJICKTPOINUTAHUS ICHTPOB
00pabOTKM JaHHBIX B YCJOBHSX, KOT/Ia TpeOyeTCsl OUYeHb BBICOKAS HAJIEKHOCTH AJIEKTpomnuTaHus. B
CTaThe MPUBEACHBI MPAKTHUECKUE PEKOMEHIAMH U KOHKPETHBIE CXEMbI, MO3BOJISIONINE JOCTUTHYThH
BBICOKHX 3Ha4eHUI K03(h(PUImeHTa roTOBHOCTH CUCTEMBI.

B pa6orte [115] anamusupyeTcs mnpoOiieMa OICHKH HAJIC)KHOCTH CHCTEMBI C (YHKIUOHATBHOW
M30BITOYHOCTBIO ~ OMNpPENEJICHHOTO  THUMA, KOTOPYI  aBTOPbl  HA3bIBAIOT  (DYHKIMOHAIBHOU
pexoHpurypanueii. Peur uget o cucteme, KOTopas COCTOMT U3 N OAMHAKOBBIX MOIYJICH, KaXIbIA U3
KOTOPBIX BBIMIOJHSACT N OJUHAKOBBIX 10 TPYJHOCTH (PYHKIMU IUTIOC OJIHA MHAMBUIYyaTbHAs (YHKIIHSA.
Pabora wm3obumayer Qopmymamu u3 00JAaCTH BEPOSTHOCTHON JIOTHMKH, HO PE3YJbTaT BCEX OATHUX
YIPaXHEHUHA JOBOJBHO MPOCT: TaKas CHUCTEMa IO HA/AEKHOCTU YCTYMAaeT CHCTEME C JBYXKPAaTHBIM
pe3epBUPOBAHUEM 3aMEIICHHEM, HO IPEBOCXOAUT CUCTEMY O€3 pe3epBUPOBAHUS.

3apyOexHble pabOThl MO HAACKHOCTH CHUCTEM IMYyOJUKYIOTCS NMPAKTUYECKH B KaXIOM HOMEpE
xypHana |[EEE Transactions on Reliability, Ha Bcex koH(bepeHIusIX 1 T.1. BOT HECKOIBKO TPUMEPOB.

I'pynma aBTopoB B padote [116] oOcykmaeT mpobiemMy HAASKHOCTH KOMMYHHUKAITHOHHBIX CHCTEM
cBsa3u. MiMu paszpaborana MeTOAWKa pacueTa TaK Ha3bIBAeMBIX OJOKHPYIOMUX BeposTHOCTeH. Peub
UAET O TOM, YTO KOMMYHHKAIIHOHHBIE CETH OOBIYHO BBICOKOHAAEKHBI, HO BpEMs OT BPEMEHHU
BEPOSATHOCTH TOTO, YTO CHUTHAJ HE JOWIET M0 MECTa Ha3HAYCHUs BIPYT MOJCKAKUBAET OT MOYTH HYJIS
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710 HEMPUEMJIEMO BBICOKHMX 3Ha4eHHU. [[pOrHO3MpOBaHHIO TAKMX OTKA30B M MOCBsIIcHA padora [116].
B Hell npuBeneHbl MPUMEPHI PAaCUeTOB U pe3ylibTaThl MojenupoBanus. Kpome toro, tam xe B [116]
OIyOJIMKOBAHBI KPUTHUYECKUE 3aMEeUaHusl IPYTUX CHEIHATUCTOB, K OTBETHI aBTOPOB.

B paGore [117] mpeampuHsiTa MOMBITKA MPOAHATU3UPOBATH HAJCKHOCTH CHUCTEM C IOMOIIBIO
MoJeJIi pocTa HajexkHOCTH (00 3Toit MH cM. HWXE) MPUMEHUTEIBHO K HAJCKHOCTH Olieparopa u
B3aMMOJICHCTBHIO YEJIOBEKa C MamuHOW. B paboTe cmenman psn BBHIBOJIOB OTHOCHTEIBHO MPAKTUKU
MOJITOTOBKH OTEPATOPOB M CUCTEMBI IPOSKTUPOBAHMS HHTEP(EICOB.

S. Mathew B paGote [118] pa3pabaTbiBaeT CHCTEMY ONTHUMAIBHOTO OOCITYKMBaHUsS CTaperonien
cuctembl ¢ pactymeir MO. B paccMoTpeHue BKIIOYEHBI BOMPOCHI 3aTpar, BKIOYAs CTOMMOCTH
YeJIOBEKO-4acoB, W MPOYHE 3aTpaThl HA OOCIy)KHUBaHUE. ABTOP aHAIM3UPYET MPOOJIEMY C TOYKH
3peHus BBIPaOOTKU ONTHUMAJILHON YaCTOTHI 00CITYKUBAaHUSI 000PYIOBAHHUS.

B Tom e xypHane B pabote [119] mpemnmaraeTcss METO MPOTHO3UPOBAHUS JKCILTYaTAIIHOHHBIX
OTKa30B BOCCTAaHABIIMBAEMBIX CUCTEeM. JlJI1 3TOTO0 aBTOpaM MPHIILIOCH CO3/1aTh HOBYIO MOJEIH IyTeM
O00beIMHEHUS] TEOPUHM HEUPOHHBIX CETEeH C CE30HHON aBTOPETPECCHOHHON MOJIENBIO CKOJIB3SIIETO
CpeHero.

I'pymma aBropoB B pabdore [120] paccmartpuBaer mpoOieMy OICHKH CTAllMOHAPHON TOTOBHOCTH
CUCTEM, MMEIOIINX PAa3JIMYHbIE THUIBI MPOCTOEB ¢ Tpou3BosbHbIMH DP. PaccmarpuBatorcst cimydan
BHEIUTAHOBBIX TPOCTOEB, W TMPOCTOEB, KOTAa BciA HHGOpPMAIUS — 3TO ABYXCTOPOHHUN HHTEpPBAJ
BPEMEHH 3aINIaHUPOBAHHOTO OXXHIaHHs. Bce OlEHKH CpaBHHUBAIOTCS C PE3yJabTaTaMH, MOJTY4EHHBIMU
NpH JOMYIIEHUU 00 SKCIIOHEHIIMATBHOM PaCpe/IeIEHUH BPEMEH OXKUJIaHUN 1 BOCCTAHOBJICHHIA.

JL.YTkuH B pabote [121] aHanu3upyeT HAIEKHOCTh CUCTEM XOJIOIHOTO pe3epBa MPHU yCIOBUU, UYTO
BMECTO OOBIYHOTO JomymieHusi 00 m3BecTHhIX PP 0TKa30B 3JIEMEHTOB, MBI pacIoJiaraéM TOJIBKO
uH(popMaIueil 0 HIKHUX M BEPXHHUX TPAHHUIIAX HEKOTOPBIX COOBITHI. AHAIM3UPYETCs BIUSHHE THUIA
JOCTYIHOM MH(pOpPMAIMKA Ha TOJTydaeMble OLIEHKH, M MPUBOJUTCS HECKOJIBKO MPUMEPOB PACUETOB IO
MPEUT0KEHHOW MOJIENH.

HcnbiTaHus HA HATEKHOCTH (KOHTPOJIBLHBIE, OTIPe/IeIuTeIbHbIE, YCKOPEHHBIE)

OOBIYHBIMY HCTIBITAHUSIMU Ha HAJIC)KHOCTh — KOHTPOJIBHBIMU U OIIPEICIUTEIbHBIMU - TPAKTHUECKH
HUKTO yX€ HE 3aHHMAaeTCs, TIOCKOJIBKY OCHOBHBIE MPOOJEMBbI PElIeHbl W OMUCAHBI JaBHO. TeM He
MeHee, TpPeXJae, YeM MepPeHTH K YCKOPEHHBIM HUCHBITAaHUSIM, KOTOPHIMH BECh MHUpP 3aHUMAJICA M
MPOAOIDKAET 3aHUMATHCS, OTMETUM HECKOJIBKO padoT, 3aCIIyKUBAIOIINX, HA MOU B3TJsi1, BHUMaHus. C.
I'pomsenckmii B pabore [122] nmam kpatkuii 0030p IMOCIHEIOBATEIbHBIX IUIAHOB HCIBITAHUA Ha
HA/IGKHOCTh M TPOBEJl CPABHHUTEIBHBIN aHAINW3 IUIAHOB, OCHOBAHHBIX Ha KpuTepusix Bambia,
AiiBazsna, Jlopaena, IlaBnoBa u manoB ¢ mapabonmueckumu rpanunamud. Cyxod oCTaTOK pabOThI
[122] BernsauT creayrommM o0pa3oM: B ciiydae HanboJsiee pacpoCTpaHSHHBIX 3HAUYCHHUI PHCKOB - & U
b T [0001;0,05 — naubonee >dpQexTuBHbl kpuTepuu Jlopmena u IlaBnoBa, mpuyeM HpH
HECUMMETPHUYHBIX PUCKAX MPEATNIOUYTUTEIBHEE UCTIONB30BaTh KpuTepuii Jlopaena.

Tot e aBTop B padore [123] nmpoBen cpaBHEHUE MOCIIEIOBATEIBHBIX INIAHOB UCTIHITAHUI IIPH TOM
K€ Habope KpHUTEpPHEB, HO B YCIOBHUSX, KOTJIa MOMEHTHl OTKA30B PaCHpECNiCHbl B COOTBETCTBHH C
9KCTIOHCHIIMAIEHBIM WJIA BeHOYIUIOBCKUAM pacnpenelicHussMu (CM. BBIIIE ero ke padoTsl 1o 3tum OP).
BbIBOIBI 3TOM pabOTHI MOJTHOCTBHIO COTJIACYIOTCS ¢ Mpeabayiiei. B yactHocTH, ecim @ u b 3 0,05, o
ONTUMAJbHBI IIAHBI C TAPAOOTIUIECKUMH TPAHULIAMH OPAKOBKH.

B.A Jlanuayc mpeuioskui HOBBIM MOJIXOJ K CTaTUCTHYECKOMY KOHTPOJIIO KAayecTBa, BKIIIOYAs W
KOHTPOJIb HAJEKHOCTH. OTOT TOAXOA OBbUT Ha3BaH aBTOPOM 'MPUHIIMIIOM paclpeiesieHHs
npuoputeToB” —[124]. B 3TOM 101X0/1€ y1aeTcs CyIeCTBEHHO CHU3UTh 3HAYCHHS PUCKOB @ M D, 4TO B
CBOIO OuYepelb IO3BOJSICT 3aMETHO YMEHBIIUTh O0O0BEM HUCHBbITaHHK (OCHOBHas MpodiiemMa
TPAJIWIMOHHBIX IUIAHOB HCHbITaHui). OJHAKO, 3TO JOCTUTACTCS TPUHITHEM OIPEICIICHHOMN
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MPOLEAYPHl COTJIACOBAHMS TUIAHOB HWCHBITAHWM IUTIOC HaJMYHUE TPETbed CTOPOHBI, MPUHUMAIOIICH
peIlIeHUs] B CIIOPHBIX CUTYyalusaX. JIMUHO MHE MPEeACTaBISAETCS, YTO TOT MOAXO0] MAIONEPCIECKTUBEH
UMCHHO H3-332 HAJIHYUs TPEThEH CTOPOHBI, K KOTOPO# MO 3aMbICITy aBTOpOB [124] 1oMKHBI 0OpaTUTHCS
W3TOTOBUTEND U MIOTPEOUTEITD.

B ocHOBHOM BeCh MHp BOT YK€ MHOTO JIET MBITACTCS PELIUTH MPOOJIeMy 00beMa UCTIBITAHHH ITyTeM
TaK Ha3bIBaCMBIX YCKOpeHHbIX ucnbiTanuii (YU) Ha HamexxHocTh. [loMuMO mpoOieMbl COOCTBEHHO
oObema ucnbITaHuid, YV MO3BOJIAIOT PEMIMTh U IPYTYI0 BOXKHYIO MPOOJIEMY. MAaKCUMAIBHO OBICTPOE
nosiyueHue uH(pOpMammu 00 OTKa3ax HOBBIX BBICOKOHAIEKHBIX HM3IETHA H pa3paboTok. Bpems
pa3pabOTKM W BBIBOJA NPOAYKIMM Ha PBIHOK B 21 Beke — BaXHEWIIUH mapaMeTp
KOHKYpPEHTOCTIOCOOHOCTH, 1 YU — oiuH U3 crioco0oB e€ nosbimeHusi. CyTh mpoOaemMbl, O4eHb KPaTKo,
COCTOWT B CJICIYIOIIEM.

[lycth myisi Kakoro-To M3JeNusi WIM CHCTEMbl 3aJaHo 3HaueHwe mpousBoibHOro ITH. s
OTIPE/ICTICHHOCTH HM3JI0KEeHHUsI BO3bMeM B kadecTBe [1H BeposiTHOCTH 6€30TKa3HOM paboThl Ha 3aJjaHHOE
Bpems (o) - R(to). UroOwr ompeaenuts 310T I[IH Hamo mpoBecTH HMCHBITAHUS WM SKCIDIyaTallMio B
TEUYeHUE HEKOTOpOTo BpeMeHH to. Ecim ske Mbl XoTrM onieHUTh BenmunHy R(fo) 3a Bpewms t+ < tp, T0 31O
u OyJeT o3HayaTh, YTO MBI XOTHM mpoBecTH YU Ha HaneXHOCTh. TepMHH "yCKOpeHHBIE" B JaHHOM
ciydae o3HauaeT "TpeOyromue MeHblne BpeMeHd . OYeBUIHO, YTO YMEHBIIUTH BpeMs, HEOOX0AUMOe
JUTS TIONTydeHus] MH(pOpMAaIu 0 HaJIe)KHOCTH, MOYKHO JIMOO COKpaIas BpeMs, Korjaa u3aeinne/cucreMa
He paboraet, MO0 YCKOpSAsS MPOIECCH, BEAYIIUE K OTKa3aM, Tu00 oOwbenuHsst 00a 3Tu crnocoba teM
Wik UHBIM o0pazoM. [Ipw 3TOM B OTEUECTBEHHOW JIUTEPATYpE CIOKUIACH TPANHUIUSA YIOTPEOISATH
tepmuH YU kak Ooniee oOmuii m OTHOCAUIMICS K TI0O00MY M3 BapuaHTOB yckopeHus. Ecmu xe YU
OCYIIECTBIISIIOTCS 32 CYET YCKOPEHHsI TMPOIECCOB BO3HMKHOBEHHS OTKa30B, TO TOBOPAT O
(OpCUpPOBAaHHBIX HCIBITAHUAX, TIOCKOJIBKY YCKOPEHHE MPOIECCOB JOCTUTACTCS ITyTEM MPUIOKECHHUS K
W3JIETHAM/CUCTEMaM BO3JICHCTBHIA, MPEBBIMIAIONINM WX HOPMaJibHbIE paboure Harpy3Ku/BO3JCHCTBHUS.
Hanee nonq YU s B OCHOBHOM MOHHUMAar0 UMEHHO ()OPCHPOBAHHBIE UCTIBITAHHSA, TOCKOJBKY MpolieMa
YCKOpEHUS 32 CUET YMEHbBIICHUSI Hepabo4ero BpeMeHH JOCTaTOYHO TPUBHAJIbHA.

[Tpobnema, koTOpasi BOSHUKAST, OYSBHIHA: MOXKHO JIM OLICHUTH MckoMoe 3HaueHue R(to) 3a Bpems
t- < to, m ecyim MOkHO, To Kak mepeiT oT R(tx) k R(to)? Pemenue 3toii mpobiemsl TpeOyeT oTBeTa Ha
JIBa BOTIPOCA!

- COXpAHSIOTCSA ]I OJHU WM T€ XK€ NPHYUHBI U MexaHu3Mbl 0Tka3oB ([IMO) B HOpManbHBIX WU
YCKOPEHHBIX PEXKUMAX;
- kKak nepecuntaTh [IH 0T ycKOpeHHBIX PEKUMOB K HOPMAJIBHBIM, 1 HA000pOT?

Ha untyntuBHOM ypoBHE MOHATHO: eciid [IMO He coxpaHSIOTCA NPU YKECTOUYECHUH PEKHMOB
UCIbITaHUH (MHOTIa 3TO HA3BIBAIOT MPOOJIEMOM aBTOMOIeIbHOCTH Y M), TOra HUKaKUe peacKa3aHus
HE BO3MOXKHHI, U, 601ee Toro, 6eccmpiciaeHHbl. C Ipyroil CTOpOHBI, HA COBPEMEHHOM YPOBHE Pa3BUTHS
HAayKH W TEXHUKH MBI OYEHb peako korga 3HaeM TouHble [IMO peanbHBIX W3AEIUA U CHCTEM.
[losTomy, HaumHas ¢ caMbIX paHHHX paboT mo YU, kak mnpaBuio, MOIYAIUBO, HUCIOJIb3YETCS
clieytolee NoMmylieHrne: coxpanenue oquux u tex ke [IMO skBuBanenTHo coxpaHeHuto OP otkazon
BO BpemeHH. [lox coxpanenmem @P nmonmmaetcs cienyromee. [lycts OP mns HOpMaIBHOTO pekuma
MOXeT OBITh OmucaHa Hekotopoil (yHkumed BpemeHu Fo(t/Wp), rme t - 310 Bpems, a depe3 Wo
0003HaUE€Ha COBOKYIHOCTH IaPAaMETPOB HOPMAIBHOTO pEeXuMa, BIUSONMX Ha (QyHkouo Fo.
AHanornuHyo QYHKIHUIO IS YCKOPEHHOTO pexnma oOo3HaumMm F(t/w), roe depe3 W- o0o3HaueHa
COBOKYITHOCTh TapaMETPOB YCKOPEHHOTO pekuMa, Biustomux Ha F+. Toraa o coxpanennu ®@P roBopsT
B TOM cJiy4ae, koraa Fo(t/Wp) MoxeT ObITh BoipaskeHa depe3 Fx(t/wx):

Fo(t/wo) = F-(9(t)/w), (5)
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rae g(t) - HexoTopas GyHKIUS MPeoOpa30BaHUsl BPEMEHH, 3aBHUCAIIAS B TOM YHCIIC U OT IMapaMeTPOB
PEKUMOB UCTIBITAHHH.

Tax >xe, kKak ObUIO OTHMCAaHO B pasnese 00 00paboTke maHHBIX, Bce Te¢ MH, kakue ObLIN MOKa3aHbI
Ha pHC.2, UCTOJB3YIOTCA W TPU IUIAHUPOBaHMH M 00paboTke maHHbIX YW. OcHoBomonararomue
pycckosi3bIdHbIe paboThl B obnactu YU — 3to kuuru [22, 23(1.Ne7),125-127], a takxke 0030psr [128-
131] (cM. Taxke Tematudeckuid BeImyck xypHana TUUOP, 1974, 1.62, Ne2). Bosnee HenaBHue 0030phI
no npobinemam YU conepxkarcs B myOnukanusix [132-134], mpudem Bce OHU MOCBSIICHBI MPOOIIEMe
YU [0puUMEHHTENBHO K  U3JCTUSM  OJCKTPOHHKH, a TaKkke paguo- U DJICKTPOTEXHUKH.
OCHOBOIIOJIATAIOIINE AHTJIOSI3BIYHBIC UCTOYHUKH — 3TO, MIPEXkJIe Bcero, Kuura [41], a u3 Oonee mo3aHux
— [135]. Ha kuure [135] st ObI XO0TeNd OCTAaHOBUTHCSA YyTh MOAPOOHEE. DTO — JydIllee, YTO CErOIHS
MOXKHO IMMOpEKOMEeHA0BaTh Mo npobineme YU. ABTop kHHrM — cnenmanuct ¢ 6onee yem 20-1eTHUM
cTakeM paboTel B obOmactu HamexkHoctd B General Electric. Kuura Hammcana ¢ akmeHTOM Ha
MPAKTHYECKOE MCIOIb30BaHMUE, U M300MITyeT PeaIbHBIMK TaHHBIMU M [IPUMEPaMH UCTIONB30BAHHS TEX
WJIM UHBIX METOJUK PacyeTa, B3SITHIMU U3 CAMBIX PA3UYHBIX 00JIACTEeH SJICKTPOHHUKH, SJIEKTPOTEXHUKU
u MamuHocTpoeHus. Hanbomnee naTepecHsie 3apyOekHbIE 0030phI IO JaHHON TeMe MOCIEIHUX JIET —
at0 padoter [136-138]. [Ipu srom B [136] amammupyrorcs kuHeTwmdeckrne MH mo knmaccupukarmm
puc.2, B [137] obcyxnarotcs mpoOiemMbl paBiiIbHOM opranu3amuu Y U, a padora [138] — 310 0030p 1m0
YU, moarotoBIeHHBIH MNpodecCHOHATBHBIMU CTaTUCTUKaMU. Hamo oTMeTHTh, 4TO aBTOpPHI 0030pa
[138] mocnemHue TOABI MHOTO M ILIOAOTBOPHO paboTaroT B obnactu YU, U UM NPUHANISKUT OJTHA U3
MOCJICTHHX 10 BPEMEHHU KHHT, TJIe 3TOT BOMPOC MOAPOOHO aHanmm3upyetcs [139].

Haunbonee pacrnpoctpanensl pyHKInoHambHbIe Moaenu YU, T.e. takue MH, korna ®@P cuuraercs
U3BECTHOW  (HampwMep, COOTBETCTBYeT OJHOMY W3  HIDKCCICIYIONIMX  paclpeleICHUA:
HKCIIOHEHIIMATbHOE, HOpPMAalIbHOE, JIOTHOpManbHOE, BeiiOymna, ['ymGens, o6oOmeHHoe TamMa,
bupnbayma-Cangepca u T.1.). Jlanmee mocTynupyercsi, 49TO B YCKOPEHHBIX pexmMmax (opma
pacrpe/esicHus He MeHsieTes (T.e. mapametp (opMbl He 3aBUCHT OT HArpy3KH), @ OHO JIMIIb CMEIIaeTCsI
10 OCH BPEMEHH, OCTaBasICh OJOOHBIM caMoMy cebe. DTo mojo0ue JydIle BCero MposBIsIETCs, KOTaa
@®P HaHOCAT Ha BEPOSTHOCTHYIO Oymary COOTBETCTBYIOIIETO pacrpenaeneHus. [I0CKOIbKYy B 3TOM
ciyqae OP wumzoOpaxkaeTcs mpsiMoil nuHUeHd, To 0oO0buHO TpuHUMaOT, uto ®P B HOpManbHOM U
YCKOPEHHOM pEeXHMax Mapajuie]bHbl, a PAacCTOSHUE MEXIYy HHMH 3aBUCHUT OT TaK Ha3bIBA€MOTO
koadpdunmenta yckopenus (KY). Beemenune KY B 3ToM ciydae BmojiHe OINpaBAaHHO, T.K. MPH
napauienbHocTH OP 17151 10001 KBaHTHIIN P OTHOIIIEHHE BPEMEHH, 32 KOTOPOE MPOUCXOIUT P OTKA30B
B HOpPMaJIbHOM pexkuMe - to(p) K aHAIOrMYHOMY 3HAYCHMIO JJI1 YCKOPEHHOTo pekuma - t«(p) Oymer
0J1HO U TO *ke. Ero kak pa3 u Ha3pIBaroT K03 dunrentom yckopenus. Uto kacaercs 3aBucumoct KY
OT TIapaMEeTPOB PEKUMOB, TO HAUOOJBIICH MOMYISIPHOCTHIO BO BCEM MHUPE MOJB3YIOTCS CIEIYIOIINe
Mojenu: AppeHuyca, Difpunra u oOpaTHoi crerneHu. Kak yxke BbIlIe OJYepPKUBATIOCH, TIOJTHEE BCETO
matepuanbl 0 KY mia pasaeix MH u ans odeHp IIMPOKOTO CHEKTpa CaMbIX Pa3HBIX OOBEKTOB
conepxkarcsi B kaure Hembcona [135]. M3 pycCKOS3BIYHBIX ITyOJNHMKAIMH ITOCICIHUX JIET CTOUT
OoTMeTUTH ciaenyromue. CTaTucTUuecKue mpoOIeMbl MPOTHO3UPOBAHUS HANICKHOCTH MO pe3yJIbTaraM
YU ananmupyrorcs B cratbe M. Kammuckoro [140]. B. Becuun B [141] paccmarpuBaeT npoOiemy
pacyeTa uncia NUKIOB YV MPUMEHUTENHHO K IIUKINYECKOMY PEXKUMY padOThl 00beKTa (HCIOIbh3yeTCs
MOJIC]Ib HAKOIUICHHsI TIOBPEXKICHUI B caMoM mpocToM e€ Bapuante). P. PeiHEKOB B cepum pabot
npeasaraeT HH()OPMAMOHHO-YHTPOITUMHYIO MOJENbh pacxojoBaHus pecypca [142] (ccbukm Ha
IpEIIIECTBYIONIHE PaboThl TOrO ke aBTopa cM. B [142]). Kpuruueckuii 0630p TepMOJHHAMHICCKUX
MH conepsxurcs B 0630pe [132], u xots paboTa [142] mosiBUIaCh 3aMETHO MO33KE, OTHOIICHHE aBTOpPa
JTAHHOTO 0030pa K HEeH 0CTaloCh HEM3MEHHBIM: Ha MO B3TJIsi, 3TH MH He MOTYT OBITH HE JTOKA3aHHI,
HE OMPOBEPTHYTHI, U, BO BCSIKOM CJIy4ae, UX YHHUBEpCaIbHAsl MPUMEHUMOCTb, O KOTOPOW TOBOPHUT aBTOP
[142], BecbMa COMHUTEIBHA.
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B [143] ommcanbl pe3yibraThl peajdbHbIX YU TENeBH30pPOB M aHAJIOTUYHBIX YCTPOMCTB. DTO —
MPAKTUYECKUH MPUMEP YCKOPEHHUS 3a CYET MOBBIIICHHS YaCTOThl BKIIFOUEHO-BBIKIIOUEHO. [IpuBeieHo
o JpoOHOe omucaHue pexuMoB YU, Tak 4yTo JaHHAs pab0oTa MOKET OBITh TOJIE3HA NP TIAHKPOBAHUH
AQHAJIOTMYHBIX UCTIBITAHUI arlapaTypbl U/WIM aHATOTUYHBIX 00BEKTOB.

Emé omHa umcto mnpakThyeckas pabora mo YU 0Te4eCTBCHHBIX MEXAaHMYECKHX 4YacOB Ha
JI0JITOBEYHOCTh onucaHa B [144]. YckopeHue OCYIIECTBISIOCH 32 CYET HENMPEPBHOM 3aBOJKU YacoB,
npudeM aBTopaMm ynanoch monyduth KVY, paBubii 319. D10 mo3Bonwio UM mony4duth qanaeie o [TH
BMecTo 10 ner 3a 3 Heen.

I'. KapramoB mpo/o/nkaeT CBOM HCCICIOBAaHUS B 00JIACTH MOJENEH pacXoJOBaHUsS pecypca B
cratbe [145]. Ha 3TOT pa3 oH HUCClIeAyeT TEOPETUYSCKUI BH]] BO3MOXHBIX TPACKTOPHUI MapaMeTpOB B
IpoIiecce UCIbITaHUK. JINUHO MHE KaXKeTCs, 9TO OOJBIIMHCTBO paboT 3TOro aBropa 1o YU moctpoeHsr
TaK, 4TO JIOMYIIEHUS, TOJIOKEHHBIC B UX OCHOBY, HE MOTYT OBITh HH JIOKa3aHbl, HU ONPOBEPTHYTHI, U
9TO CYIIECTBEHHO CHIIKACT UX MPAKTHYECKYIO IICHHOCTb.

B. Cmarun B cBoux pabotax [146,147] mombiTancs pa3Buth u3BecTHy0 MH, Ha3piBacMmyio B
oTedecTBeHHOW nurepatype "®dusmueckum npuHnunom Cemskunaa" [148]. Crout 3ameTwTh, UYTO
"¢usnueckuit mpuanun CeaskuHA", TaKk ke, KaK M 'TPUHIMI HaclencTBeHHoctu Kapramosa
9KBUBAJICHTHBI TOMY IOJIXO/Y, KOTOPBIA HUCHONB3YyeTCs 3apyOeKHBIMH HCCIICIOBATEISIMH, HAUYWHAS C
pabdor CunrnypBainia, Henbcona u ap. (cm. kommenTapwmii npod. Cunrmypsaiia B [10]), u koTopslii o
cytu cBoauTcs K popmyrie (5).

U3 3apyOexHbIX padoT mo YU camoro mocieqHero BpeMeHn 0TMedy, Ipexk/ie Bcero, kaury [149].
DTa KHHTa MOXET pacCMaTPUBATHCS KaK OTPE/ICICHHAs BeXa B Pa3BUTUU MOJIX0A0B K YU, 4To BUIHO
nake w3 e€ HasBaHWS. B HeM TMOSBWINCH HOBBIE a0OpEeBHATYPHI, KOTOPBIX HE OBLIO B CTapoit
JUTEpAType Mo HaIeKHOCTU. VTak, BOT OHH (B MOEM MEPEBO/IEL):

HALT —Highly Accelerated Life Tests — cribHO YCKOPEHHBIC HCITBITAHHS HA JIOJTOBEYHOCTh;

HASS — Highly Accelerated Stress Screen — cuiibHO yCKOpeHHAs! OTOpaKOBKa MO Harpy3KOW;

HASA —Highly Accelerated Stress Audit — cubHO YCKOPEHHBIH ayIHT IO HArpy3KOH.

Otmnune npocto YU ot cunbHO YU B TOM, YTO IEpBBI€ NpeiIaraeTcs UCIOAb30BaTh I aHAJIN3a
npobneM u nporHo3upoBanus [TH, a BTopsie - TONBKO A7si OOHApPYXKEHHUS MPOOJIEeM HAIEKHOCTH, U
3amada oreHkd [IH mo ux pesymbraTam He craBHTCA. TO K€ OTHOCHTCS KO BTOpOW abOpeBHWarype, a
TPeThsl BBEICHA JUIs OMUCAHUS TeX NOATBEPKIAIOIINX JEHCTBHN, KaKHEe MBI TPCSANPUHSIIH IS
yCcTpaHeHUsI MpoOsieM HajaexHocTd, obHapyxkennbix npu HALT um HASS. Ha camom nene stu
UCTIBITAHUS, KOHCYHO K€, IMEIOT CBOUX MHOTOYHCIICHHBIX MPE/IICCTBEHHUKOB B IPEBLIYIIUE TOBI, C
Oubmorpadueit KOTOPBIX JTyYIlle BCEr0 03HAKOMHTHCS 1Mo KHuTe [148].

BooOmie Hajjo 0OTMETUTH, YTO OCHOBHOE BHUMaHHE 3apyO0eKHBIX UCCIIeIoBAaTENe 00palieHo Ha Tak
Ha3biBaeMble cTyneHdareie YU (Step-Stress Accelerated Life Tests). Bot Heckoiabko BaKHBIX padoT B
9TOM HalpaBJICHUH.

VY CKOpeHHBIE CTYIIEHYAThIC JETPaJalliOHHbIC HCIbITaHUs Npemioxkenbl B cratbe [150]. Taxoke
nerpagaioHabiM YU mocesmiensr paboter [151,152], mpuuem B [151] oOGcyxknmaercss mpoOiiema
YCKOPEHHBIX KOPPO3HOHHBIX HCIBITAHUI a’POKOCMHUYECKUX MarepuaioB, a B [152] obcyxkmarorcs
UCTIBITAHUS C YIKECTOUCHHBIMH KPUTUICCKAMH 3HAYCHHUSMH MTapPaMETPOB.

B [153] BbINONHEHO CpaBHEHHWE MEXIY HCIBITAHUSIMH C IIOCTOSHHBIM YPOBHEM HArpy3Kd W
CTYIICHYATHIMH WCIIBITAHUSIMU B CIIydae, KOTJ/Ia OTKa3bl paclpelesieHbl Mo 3akoHy BeitOymma. Kak n
CJICJIOBAIO OXKHJIATh, CTYIICHYATHIC HCIBITAHUS OKA3hIBAIOTCS TPEAMOYTHTEIBHBIMHA. UyTh MO3KE TOT
K€ aBTOp B coBMecTHOM ¢ J[>k. Xurruacom pabote mpeanoxui ansrepHatuBayio MH ams o6paboTtku
nanHbix cryneHdateix YU [154]. Brpouem, kak mokazaHo B [155], 3To mpocTo crieruaibHbIA Ciydait
OOBIYHON MOJIENN CTYIIEHYATHIX UCTBITAHUI. ABTOPBI [156] mpuMeHHIN MOJEh MPOMOPIIMOHATBHBIX
UHTEHCUBHOCTEH (cM. 00 31Ol Momenu B [127]) mns anamu3a pe3ynbTatoB CTymeHuaThix YU, u
pa3paboTany HOBYIO MOJENb, OOBEIWHHUBIIYIO MOJENb MPOMOPIHOHANBGHBIX WHTCHCUBHOCTEH H
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MOJIeNIb KyMYJIITUBHOTO HakoIUJIeHus noBpexaeHuil. MH, wucnons3yromas ob6patHoe I["ayccoBo
pacnpe/ieieHue JUlsl INIaHWPOBAaHUS TIOcsieioBaTeNnbHbIX Y U, npenaraercs B padote [157].

B 3axmouenue 3TOro mojpasiesia HEMHOIO MpOCTO mosie3Hol uHpopmammu no YU. XKypaan
"International Journal of Quality and Reliability Management” B 1998 romy mnocestun YU
crienuanbHbli BeIMyck. C €ro OrjaBIeHMEM W AHHOTALUMSAMHU CTaTeil MOKHO O3HAKOMMTHCS Ha
crpanmne. http://wwwa3.inter science.wiley.com/cgi-bin/jissue/30002049. Hakonen, oauH UX
HanOoJiee M3BECTHBIX crieruanucToB B oomactu YU — W. Nelson — ony6nukoBan B xypHane "|EEE
Transactions on Reliability" ou6mmorpaduto mo mnanam YU [158]. B Heli 159 ccbuiok, TOCBSIIEHHBIX
CTaTUCTUYECKUM IJIaHaM NpoBeaeHus Y u Metogam oOpabOTKH UX PE3yIbTaTOB.

HexoTopsle cTapble 1 HOBbIE HATIPABJICHHUS], IEPCOHAJIUH, 7KYPHAJIBI M CAWTHI, HIOATOTOBKA
CIEeUAJIMCTOB.

B sTom paznene nan 0630p psiza paboT, KOTOpPBIE IO PAa3HBIM NPUYMHAM HE TIOTIATH B MPEABIAYIIHE
pasaensl. HOTAa 3TO MPOUCXOAMIIO MO TOH NPUYMHE, YTO MX MOXKHO OBLIO OTHECTH K Pa3sHBIM
nojpaszesiaM, MHOTJA CIIy4allHO, WHOTJA MO TEXHWYECKUM mMpuiyuHaMm u T.1. Kpome Toro, 3mech s
MIOTIBITAJICS. OTBETUTh HA HEKOTOPHIE BOMPOCHI, KOTOPHIE BOJHOBAIM aBTOPa BCE BPEMsI HANHCAHUS
JTAaHHOU pabOTHI, HAIIPUMEDP, KTO M3 N3BECTHBIX CIECIIUAUCTOB emé padoTaetr B PD, B KakuXx xypHaiax
HAJI0 MCKaTh HH)OPMAIIUIO O HAJISKHOCTH U T.I1.

CHavana HECKOJBKO CTaTeil O MPOrHO3MPOBAHMM HANIEKHOCTH IO pe3ylibTaTaM HCIbITaHui. B
[159,160] obcyxnmaroTcss HemapameTpHdecKHe MOAXOIbl K OIICHKE PEe3yNbTaTOB IICH3YPHUPOBAHHBIX
pa3nuyHbIM 00pa3oM ucnbiTanui. B [161] ommcana mpoueaypa NPOTHO3HPOBAHUS TPAHUI] IS
OyAymHX OTKA30B IO Pe3y/IbTaTaM LIEH3YPHPOBAHHBIX HCIIBITAHUHN, TPUYEM PACCMOTPEHBI CIIydan Kak
MIPOTHO3MPOBAHUS OTKA30B IS TOM K€ caMOil BBIOOPKH, TaK | JUIst HOBOU BbIOOpKH. Heckonbko crareit
MOCBSIIEHO TMPUMEHEHHIO TaK Ha3bIBAEMOU MOJENH POCTa HAAC)KHOCTH, KOTOPYIO B AHTJIOS3BIYHON
JUTEpaType YacTo Ha3bIBarOT Mojenbio Jyana (Duane). Peus muet o ToM, 94TO 10 Mepe IKCILTyaTaluu
CHCTEM, B KOTOPBIX JIEHCTBYIOT MPOrPaMMbI 0OECIICUCHHsI W TOBBIIICHUS HAAEKHOCTH, X CpeIHEe
Bpemsi Mexay oTkazamu (MTBF) mo oTHomeHMIO kK TOJHOMY BpeMEHH pabOThI CHCTEMBI PacTeT,
MIPUYEM 110 OYEHb MPOCTOMY CTETICHHOMY 3aKOHY. PabOThI B yKa3aHHBIX CCBUIKAX MPEUMYIIECTBEHHO
paciupsoT 00JIaCTh NPUMEHUMOCTH WIIM YTOYHSAIOT MOAeNb JlyaHa uisi KOHKPETHBIX OOCTOSITEIBCTB
[162-164].

Kak yxe ynmomunanocs, stan nagaromeid MO Ha puc.3 HOCUT Ha3BaHWE 3Tana npupadoTku. Pador
MMEHHO I10 3TOMY 3Taly *XH3HU 00BEKTOB JOBOJIBHO MHOTO, HO 51 OBl OTMETHII cleAyromue. JJoBoapHO
CTapbld, HO BaXKHBII 0030p Obu1 onyOnmkoBan B TUMOP B 1983 rony [165]. B Hem obcyxmaeTcs
npo6sieMa ONITUMHU3AIUH JUTUTEIHHOCTH TPECHUPOBKH JIJIS1 M3ACTUI SJIEKTPOHHOHM TexHUKU. B 0630pe 92
CCBUIKU Ha pabOTHI B 9TOM HAIPaBJICHUU.

O60mue npobiaeMbl MPUPAOOTKH M COOTBETCTBYIOIIHE OOOOMICHHBIE MOJCITH OOCYKIAIOTCS B
paborax [166,167].

B [168] B ouepenHoii U 1aeKo HE MEPBbIA pa3 KPUTUKYETCS] 3HAMEHUTAsi BAHHOOOpa3Hash (hyHKIIHs
NO (puc.3). ABTOpbHI NPHU3BIBAIOT K OCTOPOKHOMY €l HCMOJIb30BaHHIO, OCOOCHHO MPUMEHHUTEIBLHO K
npobsieMam NpupadOTKH U OTOPAKOBKHU IO HATPY3KOM.

B mocnennee BpeMs MOSIBISIETCS JOBOJBHO MHOTO PaldOT, B KOTOPHIX aBTOPHI TaK WIM HMHAYE
OBITAIOTCS CBsI3aTh WHpopMmanuio o [1H, moxydaemyio W3 pa3jiMIHBIX UCTOYHHKOB (KOHTPOJILHBIX
UCTIBITaHUH, dKcIutyatarmuu, YU u T.1.) ¢ nHpOpMaue 0 KOHCTPYKIHH, C 3KCIIEPTHBIMU OLCHKAMHU
KayecTBa pa3pabOTKH, C JAaHHBIMH, HAKOTHMBIIUMUCS IO Mepe MTOBOAKHM U COBEPIICHCTBOBAHUS
cucTeMbl. B KkauecTBe MpUMEPOB MOYKHO 03HAKOMHTECSI ¢ pabotamu [169-172].

B [173] nmpeampuHsATa MOMBITKA OIICHKH HAAEKHOCTH CHCTEMbI B YCIOBHSX HEIOCTaTKa
uHpopMaIu 0 €€ cocTOSTHUAX. [ 3TOro mpeuiaraercsi UCHOIb30BaTh TEOPUIO0 HEUYETKUX MHOXKECTB
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3ane. lanHyro paboTy MOXKHO paccMaTpuBaTh KaKk OJUH W3 IIArOB 110 MPUMEHEHUIO HETPAIUITUOHHBIX
MOJIXO/IOB K 33a/1a4aM HaJe)KHOCTH.

Emé omHo coBcem "cBexkee" HampaBlieHHWE B METOJAaX OLEHKH U MPOTHO3HPOBAHUS HAJCKHOCTU —
MPUMEHEHUE TEOPUU MYJIbTH(PPAKTATIOB U BEUBIIET-aHAIN3A JUISl PEIICHUSI COOTBETCTBYIOIINX 3aj1ad. P.
3aifHeTIMHOB OITYOJIMKOBANI JIBe paOOTHI B 3TOM HAIlPaBJICHUU, KOTOPBIE, MOXHO HAZESThCS, TOCITYKAT
TOJITYKOM IS JanbHeiero passutus [174,175].

I'. CanpixoB mpoI0IKaeT CBOM JaBHO BeaylIHeCs paOOThI MO MUCCIEIOBAHUIO OCTATOYHOIO pecypca
U3JENHA PaTuodJIeKTPOHUKHU. JIOBONBHO OOJBIION 0030p COBPEMEHHOI'O COCTOSIHHSL ITHX padoT B
YacTH WX CTATUCTHYECKOTO aHaiM3a M 00OCHOBaHUS, HamMCaHHBIM coBMmecTHO ¢ [. Kapramosbim,
npezcrasieH B [176]. B cratee [177] B 001eM BHE, HO C TIPAKTHYECKOM TOYKH 3pECHUS, 00CYKIAIOTCS
mpoOJIEMBbI OCTATOYHOTO pecypca d3Heproookos ADC.

ABTOpPBI padoThl [178] monbITanKCh ¢ meNblo mporHo3upoBanus [TH mocTpouTs HecTaroHApHYIO
HenapameTtpudeckyto MH. Jlpyroi, oTMeuaBIIHiACs BBIIIE, MPOOET B MCHOIB3YEMBIX TPAAUIIMOHHO
METOJaX AaHaKW3a HAJAECKHOCTU TIOMBITANCS YCTPAaHWUTh H3BECTHBIM poccuiickuii crneunuanuct M.
ApoHoB. B cratee [179] oH 00CykIaeT METOAMKH OIICHKA BEPOSITHOCTH 0€30TKa3HOW paboThI IS
CUCTEM C 3aBHCHMBIMH OTKa3aMH COCTABIIIOMINX €€ IeMEHTOB. [IpuBeIeHbI MpaKTHUECKHE TPUMEpPHI
pacueToB U3 pasHbIx oOmacteid Texuuku. OH ke B 3ameTke [180] manm xparkuii 0030p HEKOTOPHIX
MOCJICTHUX KHUT TI0 HA/IC)KHOCTH, U3/IaHHBIX 32 PyOekKOM.

[IpakTHueckue COBETHI, KaK HCIIOIB30BaTh XOPOIIO 3HAKOMYIO MHOTUM nuarpammy [lapero s
TIOBBIIICHHS HA/IC)KHOCTH, JaeT U3BECTHBIN CHEUATUCT B o0acTu HaxexkHocty B. Hetec [181].

Hamo oTmeTuTh, YTO B CTOPOHE OT MOETO PACCMOTPEHHS OCTAJICS TaKOH HIMPOKO
pacTpoOCTpaHEHHBII CErofHs BO BCEM MHPE METO] TMOBBIIMICHUS HAIEKHOCTH Kak "AHaau3 BUIOB U
mexanu3mMoB otkazoB" (FMEA). leno B TOM, 94TO 3TO METOJ SKCHEPTHOM OICHKH, pa3paOOTaHHBIH
CHEIMAIBFHO ISl TIOTYYeHHS KOJMUYECTBEHHBIX OIICHOK B CIydasx, KOTJa BEPOSITHOCTHBIE METOJbI
pacueToB OKa3bIBAIOTCS CIUIIKOM CIOXHBIMH W/WIH TpyAoeMkuMu. [lo 3ToMy Bompocy coBceM
HemaBHO B skypHate MMK mnpomna HeGonbmas AMCKYCCHUS MEXAY ABYMS BEAYIIMMH B CBOMX
obmactsx cnemmanuctamu. J3upkaiom D.B. u AponoBeiMm M.3. (cMm. MMK, 2004, Nell, ¢.36-40).
Meton FMEA, Ha MOl B3Iy, MOXKET OBITh MPEIMETOM CaMOCTOSITENILHOTO 0030pa, T.K. M0 HEMY B
HACTOsIIIIEe BpeMs M Yy HAcC B CTpaHe, W 3a pyOekoM, MMEeTCs OYeHb MHOTO MyONHKaiwii. JTO
0OBSICHSIETCS OYEHD MPOCTHIM (PAKTOPOM: ITOT METOJ SBIISETCS 00s3aTEIbHBIM I BCEX OPraHM3alnH,
MBITAIOLIUXCS TOTYIUTh CePTH(PHUKAT COOTBETCTBHSI MexayHapoaHbM TY 16949:2002.

Crnenyrommue 1Be paboTbl, HA KOTOpBIE 51 XOTeN Obl 0OpaTUTh BHUMAHKE, IMOCBSIICHBI HAIEKHOCTU
obciyxkuBanus [182,183]. 31ech s HODKEH OTKPHITH YHUTATENISIM CTPAIIHYIO TaiHy: B 3arjaBHH
JAHHOTO 0030pa TEepBOHAYAIBHO CTOSUIM CJIOBA O HAAEKHOCTH NpOAyKuuMU u ycuyr. OmHako,
MOPa3MBICIIUB, sI BBIUCPKHYJ CJIOBA O HAIEKHOCTH YCIIYT, OCKOJIbKY HE MOHSITHO, YTO 3TO TaKoe?
[axe ompeneneHus, 4TO TaKOE HANEKHOCTH YCIYyTH, MHE HE yHaJloCh HaWTH. TeM He MeHee, CTaTbu
[182,183] nokaspIBaroT, 4TO Ha caMOM Jielie st ObLT HE TPaB: M0 BCEH BHAMMOCTH, )KU3HL TPEOYET TOTO,
9TOOBl TMOHATHE O HAAEKHOCTH YCIYyr OBLJIO BBEACHO CO BCEMH BBITEKAIOIUMH OTCIOJA
nocneacTBusiMA. OCHOBHAsE TPYJHOCTh, KAaKyl0 BHIUT aBTOP JAHHOTO 0030pa, COCTOMT B TOM, YTO
KayeCTBO YCIYTH - 3TO OLEHKAa BOCHPHUATHS MOTPEOHUTENEM BCEr0 TOTO, YTO IMOCTABIIUK IJISI HETO
JIeNaeT, IJI0C, K TOMY K€, pacTsAHyTas BO BpeMeHH olleHKa. [lo-BuauMoMy, K 3TOMY BOINPOCY Ham
MPEICTOUT emé BepHYThCs. SICHO, YTO HAAEKHOCTh KaK HAYYHOE WM MPAKTHYECKOE HampaBieHue B 21
BEKe JKAyT OONbBIIME TIEPEeMEHbI, U BCE BBIICCKa3aHHOE — OHA M3 HUX. [ pymnma aBTopoB pabots! [184]
00CyXTaeT ATOT BOIPOC ¢ OOMTUX IMO3HUITNA CHCTEMHOTO TTOIX0/1a.

B 00630pe A. PackuHa omrcana cucteMa cepTH(HKAIMN HHXeHepoB 1o Hazgexuoctd B CIHA [185].
Hudero mogoOHOTO, K COXaNeHHIO, y HacC HEeT. boiee TOro, MOKHO YBEpEHHO KOHCTaTUPOBATh, YTO
o0mmii ypoBeHb KaK MOJTOTOBKH crenuanuctoB B BVY3ax, Tak W ypoBEHb BBINOJHSIEMBIX Ha
NpeInpHUATHSIX padoT CHU3MICS. Psij cienmuanicToB BBICIIETO Kiacca, Takux, kak M.A. Ymakos, FO.K.
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bense, U.b. I'epubax u gap. paboramu mnocneaHue ToAbl 3a TpaHuien. [lpyrue wu3BecTHBIE
CHEIHMAUCThI, YIIOMUHABIIMECS B 0030pe, Hanpumep, 1.3. Aponos, D.B. JI3upkan u ap. — moMeHsJIU
OCHOBHYIO c(hepy AeATeIBbHOCTH, U 3aHUMAIOTCS MPOoOJieMaMu HAJEKHOCTH OT Ciiydas K ciaydaro. Kak
SICHO U3 0030pa, MOYTH HE BBIXOJWJIH MOCIIEIHEES BPEMsl HOBbIC KHUTH TI0 HAJIC)KHOCTH, U IPAKTHYECKU
HE MOSIBIJIOCH HOBOTO TOKOJICHHsI aBTOpOB. CTONb e TpyCTHas CUTyanusi ¥ Ha npeanpustusx. K
TOMY, YTO BBIIIE OTMEYAJIOCh MPU 0OCYKIEHUN MPOOIEM HAACKHOCTU M3JIEIHA PaaHOIIEKTPOHHKH,
CTOUT 100AaBUTh, YTO B MPOIECCE COKPAIICHHUS IEPCOHAIA TPYIIBI HA/ISKHOCTH ObLTH JIMKBUAUPOBAHBI
Ha MHOTUX TPEANPHUATUSX OJHMMHU M3 TepBbiX (00bMHO BMecTe ¢ cokpamienuem mrara OTK,
METPOJIOTOB U T.I.). Bce 3TO TOBOPHT O HENMOHUMAHWHU, TMPEKIEC BCErO, BBICIIMM PYKOBOJCTBOM
OTEYECTBCHHBIX KOMIAHWA M OpraHu3aluii TOW POJH, KOTOPYI WUIpayia, UrpacT u OyAeT urparhb
HAJISKHOCTh B COBPEMEHHOM Mupe. EmE pa3 crout mogyepkHyTh, uTO B 21 BEeKe HAAEKHOCTH OyaeT
UTpaTh B W3BECTHOM CMBICIIC OIPEICIAIONIYI0 POJb B O0OECIEYEHUH KOHKYPEHTOCIIOCOOHOCTH, B
MIEPBYIO OYEPE.lb B CBSA3H C HEOOXOIMMOCTHIO KaKk MOJKHO ObICTpee MorydaTh HHPOpPMAIHIo 00 0TKa3ax
HOBBIX pa3pabOTOK, BHOCUTH B HUX U3MEHEHUS M CHOBA KaK MOXKHO OBICTpee MoJIydaTh HHOpMAIIHIO O
pe3ynabTaTax BHECEHHBIX M3MEHEHHUH. JTO O3HAYaeT, YTo, B YaCTHOCTH, Y Ha HaIeKHOCTH JOJKHBI
CTaTh OJJHUM W3 BAXHEUITUX WHCTPYMEHTOB COBEPIIICHCTBOBAHUS MPOIIECCOB B JIFOOBIX OPTaHU3AIHSIX.
Bo3Bpamasce k mpodiieMe poJid BBICIIETO PYKOBOJCTBA, CTOMT OTMETUTh KHUTY [186], koTopas Oblia
nepeBeaeHa Ha pycckuit s361k B 1990 romy, HO, K COXaJICHUIO, MMO-BUAMMOMY, HE CTaja HaCTOJILHOM
KHHUTON OOJBIINHCTBA PYKOBOJAUTEICH.

B 3akmioyenne maHHOTO 0030pa X04y OOpaTUTh BHHMaHHE Ha CEpUI0 MYOJIMKAlWN B JKypHaie
"Quality Progress' [187-192]. Dto TmiaTenbHO MpOAyMaHHAsl Cepus MyOJMKAIMi, TOATOTOBICHHBIX
BEAYIIMMHU aMEPUKAHCKUMH CHEIHAIMCTAMH MO HaJIeKHOCTH, U TPU3BAHHAS CITy)KUTh BBEIACHHEM B
npobnemy. J[pyrumu ciioBamu, 3TO CEepHUsl CTareil, ¢ MOMOIIBI0 KOTOPBIX MOJIOJbIC CIECIHAIUCTHI B
CaMBIX PA3NUYHBIX O0JIACTAX HAYKH M TEXHUKH MOTYT OYE€Hb OBICTPO MO3HAKOMHUTHCS C BOIPOCOM U
"BoiiTH" B IpoOIEMy.

Hudero nmonoOHOTo B Hale# auTepaType MmoKa u4To He MOSBIISIIOCH.

Kak cienyer u3 0030pa, B OCHOBHOM MOJIOKEHHUE, O KOTOPOM nucanu PyxuH, Xcuex u npodiemsl,
0 KakMX MHucal YIIAaKOB OCTAlOTCS B OXHUIAHWW CJEIYIOIIEro TIOKOJICHUS CIEIUAINCTOB T10
HA/ISKHOCTH, €CITH, KOHEYHO, OHO TIOSIBUTCS.

[Mocnennsst mHbOpMAIMsI, KaKyIO s XOTesl Obl MPUBECTU B JaHHOU paboTe, 3TO aapeca CalToOB H
KYpHAJIOB B 00JacTH HAJEKHOCTH, KOTOPBIC 3aCIY)KHBAIOT, Ha MOW B3TJIM, CHUCTEMAaTHYECKOTO
POCMOTpA.
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3akaoueHune

Bce, uTo 51 MOry cka3aTh B 3aKJIIOUEHHUE, CBOJAUTCS K TPYCTHOMY BBIBOAY: JieJia C HAJCKHOCTHIO B
P® o0cTosiT MOBONBHO TUIOXO. 3HAYUTENBbHAS YacTh CICHUAINCTOB pa3bexanach, WM TepecTaia
paboTath B JaHHOU 00xacTu. YUCIo )KypHAJIOB U MyOJIMKANUii 110 poOaeMe HaIeKHOCTH, CHIKACTCS
U ypOBEHb IMyOJuKanuii B eaoM, nagaet. [loaroroBkoit Monopix crenuanucToB BY3b1 npakTuuecku
He 3aHuMaroTcs. OOIIEeCTBEHHBIE WHCTHTYTHI, TUMNA PETYJSIPHBIX CEMHHAPOB W/WIM KOH(EPEHIUH,
MOYTH HCYE3NIU. MeXIy TeM poJib HaJeKHOCTH B MHpE, 1O KpalHEl Mepe, B Pa3BUTHIX CTpaHaXx,
pacTeT, XOTs HAlpaBICHHOCTh HCCJIEJIOBAHUI IMOCTEIIEHHO MEHSETCS B CTOPOHY HCIIOJIb30BaHUS
MeTon0B onenku [TH s ObicTporo nonydenus nHGOpMaIMK O KauecTBe pa3padoTok. Jlaxe mpocToit
MIPOCMOTpP CIUCKA JUTEPATYphl IMOKA3bIBACT PE3KOE yBEJIMYeHHE 4yuciia aBTopoB u3 KOro-Boctounoit
Azun. T.e. Bce OBICTPO pa3BHBAIOIIMECS M CTPEMSIIUECS HE OTCTATh OT MEPEIHErO Kpask MHPOBOTO
mporpecca CTpaHbl aKTHBHO 3aHUMAIOTCS NpoOJIeMaMH HaJEKHOCTH, Yero, K COXKaJICHHIO, HE
Habmoaetcs Ha nmpoctopax ObiBmero CCCP.
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B.B."'HEOQEHKO U CO30AHUE WKOJIbl TEOPUU
BEPOATHOCTEWN HA YKPAUHE

B.C.KopoJiok

1. BBEJJEHHUE

Pa3Butne Teopuum BEpOATHOCTEN U €€ MHOTOUYMCICHHBIX MPUJIOXKEHUN B YKpauHE BO BTOPOM
MOJIOBUHE BAJATOTO CTOJIETHsI, HECOMHEHHO, OCHOBAHO Ha JIEATEIIBHOCTH BBIJAIOMIECTOCS YYEHOTO U
negarora, akajgemuka Axkagemun Hayk Ykpaunsl, bopuca Bnanumuposuua I'HeneHko.

3a cpaBHHTEIBHO KOPOTKUH uctopuueckuii nmepuon B 15 net (¢ 1945 mo 1960r.)
b.B.I'neaenko co3gan B YKpawHe HBIHE BCEMHPHO M3BECTHYKD MAaTE€MaTHYECKYIO IIKOIY IO TEOPUH
BEPOSATHOCTEM M MATEMAaTUYECKOUW CTaTHCTHKE. B HacTosIiee BpeMs yXe 4eTBEPTOE MOKOJICHUE €T0
YUYE€HHKOB HACUMTBHIBACT JECSITKU JOKTOPOB HAYK M MPOQeccopoB, COTHU KaHAMAATOB Hayk. Cpemu
yueHukoB bopuca BinagumupoBuua, no kpaitHeir Mepe, necaTh wieHoB Akagemuu Hayk Y kpauHsbl.

2. HAYAJIbHBIN DTAII

A Bcé HaunHanock co JIkBoBa B 1945 rony, kyna bopuc Bnagumuposuu (B nanbueiiniem b.B.)
nepeexann u3 MockBbl 1o mnpuriameHuto Axagemun Hayk YkpawHbl, W30paHHBIA €€ WICHOM-
KoppecnoHAeHTOM. Mononoil, sHepruusbii  yueHuk A.Sl.Xunumna u A.H.Konmoropoma, mno
pe3ynbTaTaM COBMECTHBIX CO CBOMMH YYUTEISIMU HCCIEAOBAHHWI, TOTOBWJI PYKONHUCh KHUTH
“IlpenenbHbIe pacnpeneiaeHus UII CyMM HE3aBUCHMBIX CIIy4ailHBIX BeIHUuuH . M3gaHue 3Toi KHUTH B
1949 romy craso HMCTOPUYECKHM COOBITHEM B Pa3BUTHH COBPEMEHHOW TEOPUU BEPOSITHOCTEH.
Mounorpadus b.B.I'negenxo u A.H.KonmoropoBa 3HameHOBana coOOi 3aBepIIeHUE KIIACCHUECKON
npoOJIEMaTUKU TEOPUHM CXOAWMOCTH PACTPENCICHUN CyMM HE3aBUCUMBIX CIydYalHBIX BEJIMYHH, B
Pa3BUTHUH KOTOPOW NMPUHUMAIHM Y4acTHE€ MHOTHE BBIJAIOIIMECS MAaTEMATUKH B TEUYEHHE HECKOJIBKHX
cToNieTHii. MOXHO Temeph YTBEp>KIaTh, UTO 3Ta MOHOTpadus CTasa MyTEBOJIHOW 3BE370H B Pa3BUTUU
COBPEMEHHOW TEOPUU MPEAEIbHBIX TEOPEM ISl CIy4YallHBIX MPOIECCOB, KOTOpas 3aHUMAET Beayllee
MOJIO’)KEHUE B TBOPUYECTBE COBPEMEHHBIX CIEIHATUCTOB MO TEOPUH BeposTHOCTEH. B Hauane ke 50-x
rofIoB 3Ta MOHOTpadus OblIa UCTOYHUKOM MHOTOYHUCIIEHHBIX 3a/1a4, KOTOPHIE MOTJHU OBITh PEIICHBI
MeTojiamMu, co3naHHbiMu b.B.I'Hemenko u ero Belgaromumucs yuutenasiMu, A . XUHIUHBIM U
A.H.KonmoropoBbim.

Pa6oras Bo JIpBoBe, b.B. wacto ObiBan B Kuee m ocennpro 1949 r. coszman otaen Teopuu
BeposiTHocTeld B MHcTuTyTe MaTemMaTWku W BO3TJIaBWi Kadenpy anreOpbl, aHanu3a W TEOPHH
BeposiTHOCTEN B KreBCKOM yHHBEpCHUTETE.

3. HAYAJIO PABOTHBI C B.B.

o nosienenust b.B. B KueBckom yHUBEpCHUTETE YUTAJICS TOIBKO OJMH O0S3aTEIBHBIN KypC IO
Teopun BepositHocTer (32 waca) M.M.I'mxmanom, yaenukom H.H.Boromiro6osa. [lpu Hammuum Takux
SHEPrUYHBIX, YBJIEYEHHBIX TBOPUECTBOM M mpemnojaaBaHueMm yuyénbiX, kak M.I.Kpeiin, C.I.Kpeiin,
M.A Kpacnocensckuii, C.5.3yxounkwuii, I'.M.Kar u npyrue, TpynHo ObIJIO HAAEATHCS, YTO MHTEPECHI
CTYIEHTOB OyAyT 0OpamieHbl K TEOPUH BEPOSTHOCTEH.
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C npuesnom b.B. Bc€ xapaumHanbHO usMeHmWIoch. EmE no okoHuarenbHoOro nepeesna B Kues
b.B. npemoxxun TeMbl TUIIOMHBIX PaboT AJist CTYACHTOB 5-TO Kypca. OrpoMHOE c4acThe BHINIANO Ha
Moo gomo — B 1949 ronmy, s Obul Kak pa3 CTYyIEHTOM 5-T0O Kypca MEXaHHUKO-MaTeMaTHYECKOTO
¢dakynbrera KI'Y. MHe octaBajoch s 3aBeplieHuss 00pa30BaHMs B YHUBEPCUTETE TOJIBKO HAIUCATh
IUIUIOMHYIO paboty. Bniepsrie yBuaeB b.B. Ha 3acenannu Yuénoro coBera daxynpreTa oceHbto 1949
rojia, BBICTYMAIOMIETO C SIPKOW, DHEPTUYHOW peublo, s 0e3 KoJeOaHWW NPUHSI pEIIeHUE CTaTh
yueHUKOM bopuca Biagumuposnda ['HeneHko.

C nauana 1950 rona b.B. yxe xun u paboran B Kuee. OH opranusoBan CeMHUHAp 10 TEOPUHU
BEPOSATHOCTEH, HA KOTOPOM OOCYKJAIHCh TaKXKe TeMbI TUIUIOMHBIX paboT. K ToMy e Bce TeMbl ObLTH
OCHOBaHbl Ha 3HAMEHUTOW MOHorpaduu, HamucanHoi Bo JIbBoBe coBmecTHO ¢ A.H.Kommoropossim,
emeé He MOCTYyNMBIIEH B OMOJIMOTEKH, HO AOCTYIMHOHW CTyA€HTaM W aclHupaHTaM B BHIE TPAHOK,
nepenanHbpix HaMm b.B. mnms paGotel. M3yuenne oOnactell MPUTSIKEHUS YCTOWYHMBBIX 3aKOHOB, YiKe
ocymectBiéHHoe b.B. n ommcanHoe B MOHOTpaduu, CIyKHJIO UCXOAHBIM B MoéM aHamumze. Ilocie
HECKOJIbKMX OECCOHHBIX HOYEH s MpUroToBuia 15 cTpanuil Gosiee WM MEHeEE CIIOKHBIX BBIYHACICHHIA,
OCHOBaHHBIX Ha METOAaX, W3JOKEHHBIX B MOHOTpadud, MOTYyYWIT JOCTATOUYHO MPOCTHIE YCIIOBHS
BBIOOpAa HOPMUPOBAHHBIX KOHCTAHT.

D10 OBLI permamiuidi MOMEHT Moero 3HakoMcTBa ¢ b.B. OH BHUMAaTEeNbHO MpOaHaTU3UPOBAIT
MOIO paboTy, yOeauscs B MOEM CTPEMIJICHUH K TBOpYeckomy moucky. U Torma b.B. nmpemmoxun mue
COBEpIICHHO HMHOHW IyTh pEIIeHUs NpOOJEeMBbI: HCCIEAOBATh YCIOBUS MPUTSHKEHHS K YCTOWYHMBBIM
3aKOHaM B TEPMHUHAX XapPaKTEPUCTUUECKUX (QYHKIMI. S, KOHEUHO, MOHUMAJI, YTO HOBBIKA moaxon b.B.
MOT peajan30BaTh CaMOCTOATENIbHO. OH MOJapuil MHE 3Ty 3aJady, KOrja NOBEpU B MOU TBOPYECKHE
BO3MOKHOCTH. [lepBast Mosi HayuHas pabota Obuia omyOnukoBaHa B sxypHaie “JlomoBimi Axangemii
Hayk” Bmecte ¢ moum yuutenem b.B.I'nenenko B 1951 romy. C Tex mop s CTpEeMIIIOCH NPUBIEKAThH
CBOUX YYEHHUKOB K TBOPYECTBY, HE TOJBKO (HOpMYIHpYs MpoOiieMy, HO M TOJICKa3bIBask BO3ZMOXKHBIE
MeTo el €€ pemenus. [loxanyii, TpyaHo npuaymaTs 6osee 3(hGeKTHBHBIN TyTh BXOKICHHUS B HAYYHOE
TBOPYECTBO, YeM aHAIM3 MPOOJIEMBI, YK€ PAaCCMOTPEHHOM, HO HE 3aBEpPHIEHHON 10 KoHIA. Bripodem,
Takoi moaxon TpedyeT oT yuntens meapoctu. A b.B. 6b11 6€3yCI0BHO MIEAPHIM YUHTENIEM, KOTOPOMY
yCIIeXHU YYCHHKA TOCTABIUIA TAKUE JK€ PAJOCTH, KaK M COOCTBEHHBIC JOCTHUKCHUS.

4. POPMUPOBAHME HIKOJIBI

I'ox 3a romom B opbuty b.B. yBrnekanuce sydinme, TalaHTIMBBIE CTYIACHTHI CTApIIUX KYpPCOB,
JUIS KOTOPBIX OH YuTal JieKiuu. Tak, Bckope mocie MeHs acnupantamu b.B. cranu B.C.Muxanesud,
A.B.Cxopoxon, I'"H.Cakosuu, E.JI.PBauéna, FO.I1.Ctynnes, C.Komotomun. U 3a kaxxaoro acnupanTa
Ha/10 ObUT0 O0opoThes. PykoBoncTBO (pakynbrera, 0COOEHHO MApPTUWHOW OpraHU3aIlMH, HHCTUHKTHBHO
U LEJCHANpPAaBICHHO CTPEMHJIOCHh COXPAaHHUTh HE3bIOJIEMOCTh B OCHOBHOM CEpPOM  MaccChl
npernojaBaresyieid, A KOTOPbIX HAy4HOE TBOPYECTBO OBUIO 3ampeAesibHOW JIeATeIbHOCTHIO,
HapyIIAOIEH YCTAaHOBICHHBIN PUTM KoJIJIeKTHBA. Haxoast “ HeonpoBepkuMbIe” JT0KA3aTeNbCTBA TOTO,
yro ['me® CakoBud (KpemIeHBId B IMPaBOCIAaBHOW IIEpKBH) — eBped, 4to AnHarosymii CKopoxon
COTPYAHMYAJT C HEeMEIKUMU OkKyrmanTamu (3o B 11-13 set!). O MOEM MOCTYIUICHHN B aCIIUPAHTYPy HE
MOTJI0 OBITh U peun. TyT yx) “K03bIpu” y mapTopra OblIu OeccropHbIe: oTel oCcyX AEH Ha 15 ner 3a 1o,
9TO paboTaj arpOHOMOM I10JICOOHOTO X03stiicTBa o1 KueBom B 42-43rr.

b.B. nanucan “rapantuiiHoe muceMo’ pektopy KueBckoro yHmBepcuTeTa, B KOTOPOM OH
pydaiicsi 3a Moo OnmaroHan&xHocTh. OnHako pextop b.I.boaHapuyk He TOJNBKO HE MPHU3HAI TOBOJBI
b.B., HO naxke He BB MHE UILJIOMA C OTIMYUEM Ha PYKH, YTO OBLJIO MOJIOKEHO MO 3aKoHY. Tak uto
s JOJDKEH OBLI eXaThb MO HampaBJeHUIo B ceBepHbIM KaszaxcraH, r. AKMOJNMHCK, paboTaTh yduTeleM
TEXHUKYMa.
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5. BBIBOP HAYYHOI'O HAIIPABJIEHU A

VY AMBUTENBHO, U B TO )K€ BPEMs JIOTUYHO ObLIO pemieHue b.B. M3MEHUTH TeMaTHKy HAay4YHOTO
MOWCKa, OOpaTUB BHUMAaHUE Ha PACIPENENCHHS CTAaTUCTHUECKUX HEMapaMETPUUYECKHX KPUTEPUEB.
3namenutsie TeopeMbl A.H.Konmoroposa u H.B.CmupHoBa, chopMyIupoBaHHBIE M JIOKa3aHHBIC B
1933 u 1939 rT., NpUBIEKIN BHUIMAaHUE MHOTHX MaTeéMaTHKOB MHPA.

WNurepnperammsa [donckepa teopemsl A.H.Konmoroposa B BU€ NPUHIIMIIA MHBAPUAHTHOCTH B
MpENIeIbHBIX TEOpEeMax ISl paclpe/ie]IeHnid BEpOsSTHOCTEH (DYHKIIMOHATIOB OT MOCJEI0BATEIEHOCTH
CYMM HE3aBHUCHUMBIX CIIyYalHBIX BEJIMYUH MOCITYXHJIA UCTOYHHKOM OypHOTO MOTOKA MCCIIETOBAHUIA,
BCKOpE MPEBPATUBLIETOCS B HOBOE HAINpPaBJICHUE TEOPUU BEPOSITHOCTEW — MPEACJbHBIE TEOPEMBbI JUIS
CIly4allHBIX MPOLIECCOB. DMIHMPUYECKHA MPOLECC — Pa3HOCTh MEXKIy JIMOUPUYECKOW (yHKIMEH
pacmpenesieHus, MOCTPOEHHOM MO pe3yJbTaTaM KOHEYHOTO YHUCJa UCHBITAHMA U TEOPETHYECKOU
(byHKIMEH pactipe/iesieHus] CIIy4aifHOW BeJIMYMHBI, 3HAU€HUE KOTOPOW HAOIII0aeTCsl B UCTIBITAHUSAX, —
MOCITY)KHJI CTapTOBBIM OOBEKTOM pPa3HOOOpA3HBIX MPOOJIEM M METOJOB aHAM3a B TMPEACIbHBIX
TeopemMax TEOpPHUH BEpOSTHOCTEH. Je0 B TOM, YTO SMIUPUYECKUA MPOLIECC B MPOCTEHIIEM Cilydae, U B
TO e BpeMsi 0e3 orpaHHuYeHHs] OOITHOCTH, PABHOMEPHOTO TEOPETHYECKOTO PACIPEICICHHS, MOXKHO
paccMaTpuBaTh KaK IYaCCOHOBCKUM MPOLIECC C MOJIOKHUTEJbHBIMU CKayKaMH, PaBHBIMHU €IWHULE, U
OTpULIATEIbHBIM PABHOMEPHBIM CHOCOM, CO CKOPOCTBIO, TAKXKE PAaBHOM €AMHHMIIE, IPU YCIOBHUH, YTO HE
TOJIBKO HadallbHOE 3HA4YeHHE TMpolecca, HO W KOHEYHOE, paBHbI  HYMO. TakuM oOpas3om,
pacnpeneneHue cTaTUCTHKM KoJiMoropoBa coOBMagaeT C paclnpeiesieHHEM MaKCUMyMa MOMIYJIsS
“yCJIOBHOTO” IyacCOHOBCKOTO ITPOIIECCA CO CHOCOM.

Bo3sBpamasgcb K nOpUHLMIY HHBApUAHTHOCTH JIOHCKEpa, MOXKHO C YBEPEHHOCTBIO
yTIBepKAath, 4to chopmynupoBanHas JloHCKkepoM mpoliiema copep:kalia B MPUHLUIE KAaK YaCTHBINA
ciydaid mpoOsieMy HaXOXKJICHHUS TPEACNLHOTO pacTlpeiesiCHUs s HemapaMeTPHUYECKUX CTAaTUCTHK
KonmoropoBa u CwmupnoBa. Kak pa3 cratuctuka CMHpHOBA — pa3HOCTb MEXAY JABYMs
SMOUPUICCKUMH (DYHKIUSAMHU PpACHpPEICICHUs] — U MOXET OBITh HHTEPIPETUPOBAHA ‘' YCIOBHBIM”
CIlydallHbIM OJTy’)KIaHHEM CYMM HE3aBHCHUMBIX, OJUHAKOBO PAaCHpPEENEHHBIX CIyYailHBIX BEIMYHH,
MPUHUMAIOIIUX TOJIBKO JIBa 3HAUEHUS, IPH YCIOBUU (PMKCHPOBAHHOTO 3HAYCHUS KaK HAYaJIbHOM, TaK U
KOHEYHOW CYMMBI.

Kak Buaum, npuHuuMn wuHBapuaHTHOCTH JIOHCKepa AJii CyMM HE3aBHCHMBIX CIy4ailHBIX
BEJIMYMH, C OJTHOW CTOPOHBI, SIBJSICTCS OoJiee 0OIIeH 3aaaueii, 4eM 3a/1a4a aCUMIITOTHYECKOTO aHaIn3a
pacnpeneneHus craTucTukn CMUPHOBA, a C IPYrol CTOPOHBI, — TMPUHLUIT UHBAPUAHTHOCTH SBISIETCS
YIPOIEHUEM MPOOJIeMbI aHaMK3a pactpenenaeHnii cratuctuk Kommoroposa u CmupHoBa. OfHaKo, He
COCTaBISIET TPyJa IMOJHOCTBIO BJIOXKHTH TMPOOJEMY H3YUYCHHS HEMapaMEeTPUUECKUX CTATHCTUK B
“OpUHLMIN WHBAapUAHTHOCTH . 3/€Ch TPOSBIAETCA oOOIIas METOIOJIOTHS MaTeMaTUKH. HOBBIC
po0OJIeMbl BO3HUKAIOT B pe3yJbTaTe 0000IICHNSI pacCMaTPUBAEMbIX YaCTHBIX 33/1a4, OJHAKO MIPH ATOM,
B “pasyMHOI” MMOCTaHOBKE MPOOIEMBI UCKITIOUAIOTCS HEKOTOPHIE YAaCTHBIE YCIIOBHUS MCXOIHBIX 3a/1a4.

b.BI'Henenko ¢ mpucymied emy YIOMBHUTENbHON HHTynmuued mnpemioxuin A.B.Cxopoxony
M3Y4YUTh MeMyapbl J[OHCKepa B MOMCKaxX HOBBIX 3a/lady, a Ha CEMHHApEe MPEIJIOKWI HAUTH TOYHOE
pacnpezaeneHue ctaTucTuki CMUPHOBA B YACTHOM CJIy4ae paBeHCTBA 00BEMOB BHIOOPOYHBIX JaHHBIX.
N xora B 1951 rony s emé He Obun acnupantoM b.B., a Obul mpemnonaBareneM B ApPTEMOBCKOM
YUHUTEJIBCKOM MHCTUTYTE, HaBeabIBasich B KueB k cBouM poaHeiM, noceman cemuHap b.B. A yBnékcs
3amayedt, npegioxenHoi b.B., u B pezynbrate kpurepun cornacus Kommoroposa u CmupHOBa cTanu
TEMOM MOeW KaHIUAATCKOM TuccepTauy, 3anuménHon B Mactutyre matematuku B 1954 rony.

A.B.Ckopoxon wu3Bn€k wu3 wmemyapoB JloHckepa mpoOneMy IOCTPOCHHS METPHKU B
npoctpancTBe  (QyHKumid  6e3  pa3pelBOB  BTOPOrO0  poja, KOTopas  Temephb  SBISETCS
0011eynoTpeOUTENBHOM B TEOPUH CITy4aiHBIX MPOLIECCOB.
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N.N.I'mxmaH, B apceHase KOTOPOrO YK€ OBUIO BBIJAIOIIEECS TBOPYECKOE IOCTH)KEHUE —
MOHATHE CTOXAaCTHUYECKOTO auddepeHnunana, yBIEKCS MNpoOJEMON aCHUMITOTHYECKOTO aHaau3a
pacnpeneneHuil ctaTUCTUKKM KosiMoropoBa B cCilydae S3MIOMPUYECKH ONPEACISIEMBIX MNapamMeTpoOB
TEOPETHYECKOIr0 pacnpenesaeHus. Pe3ynbTaTsl aCUMITOTUYECKOTO aHalM3a cTaTucTUK Konmoroposa
CTaJIi MPEAMETOM AOKTOpckoi nuccepranuu M. WN.I'uxmana.

Kak Bunum, b.B.I'HegeHko ynmayHo u30payn HampaBiICHHE HAYYHOTO IMOWMCKA I KOJUICKTHUBA
BepOsATHOCTHUKOB Kadeapbl KI'Y u oTnena teopun BeposiTHOCTEH NHCTUTYTa MaTEeMaTHKH.

B 1955r. 6b11a omybnukoBana MoHorpadus A.Sl. XunuuHa “MaTemMaTruueckiue METOIbl TEOPHH
MacCcoOBOTr0 OOCIyXHBaHUSA , B KOTOPOH, MOXXHO CKa3aTh, BIEPBbIE OBLINM M3JI0KEHBI B CTPOrOU
MaTeMaTUYECKOi (hOpMe OCHOBBI TEOPHH CUCTEM OOCITYKUBAHHUS .

U Tyt B.B. oka3zaics nHOHEpPOM, aKTHBHO MPOMaraHaAupys 3a/1a4i CUCTEM OOCITYKUBAHUS CPEIH
CBOMX YYEHUKOB, CTYJCHTOB YHUBEPCUTETAa, BOCHHBIX WHXEeHEpoB. Kiaccudyeckue 3agauyu TEOpHUH
cucTeM OOCTY)KMBaHHS IMPH JOMOJHUTEIBHBIX OTPAHUYCHHUSX Ha BpeMs MpeObIBaHUS TpeOOBaHW B
cUCTeMe OOCTYXKMBAaHUSI CTAaHOBUJIMCh HOBBIMH 33/1auaMH, MOTPAHUYHBIMH MEXIY TEOpHEH CHUCTEM
00CITy’)KMBaHHSI I TCOPHEH HAJIEKHOCTH.

bnaromaps mannnatuse b.B.['HeneHko, B YKpanHe CIOKWINCH HOBBIE HAIPAaBIEHUS TBOPYECKOTO
MowcKa B 00JacTh MpeNelabHBIX TEOPEM W aCUMOTOTHYECKOTO aHalW3a JJsl CIydalHBIX MPOIECCOB
(UN.I'mxman, B.C.Kopomok, A.B.Ckopoxox, IO.II.CtynHeB), B TeopuH HemapaMeTPUUSCKUX
craructnyeckux kputepueB (M.W.I'mxman, B.C.Kopomok, Bb.U.Spomesckuii, B.C.MuxaneBud,
E.J.PBaueBa) (mamomuto, uto E.JI.PBadeBa m B.C.MuxaneBnd TakKe BKIIOYHINCH B aHAIU3
pacrpenesicHHid HemapaMeTPUYECKHX CTATUCTHK), B TCOPHH CHCTEM OOCITY)XHUBaHUSI U TEOPUU
Hanéxaoctu (C.M.Bbpomu, T.K.Mapesnosuu, H.B.fIposunkuii, 1.H.KoBanenko, B.C.Kopourok).

Jlanee Bcé 3aBUCENO OT MPUBXOAAIINX OOCTOSITENILCTB: TAJIAHTA U SHEPTUHN YUYSHUKOB, YAAYHOM
Pa3BUTUHU HCCIEI0BAaHMI, BO3MOXKHOCTH TOMOJHATH Kadenpy B YHUBEPCUTETE M OTAENT HOBBIMU
TaJaHTJIMBBIMUA MOJIOJBIMH MaTeMATUKaMHU.

6. KOMAH/IUPOBKA b.B. BI'EPMAHUIO

[IpuBxomsuum  ¢akropom okazanack KkomanaupoBka b.B.I'memenxko B I'epmanckyro
Hemokpatnueckyto Pecriy6nmky, B bepmuuckuii yauepcuter B 1953-1954r.r. CtanuHCKHN pPeXUM
CTPEMIJICA 3AKPENUTBCS B BOCTOYHOM OKKYIMPOBAaHHOM 30HE lepMaHHMM BCEMH BO3MOXKHBIMHU
CpEICTBaMH, B TOM YHCJIE U C IOMOIIBI0O HAYYHOT'O COTPYIHUYECTBA.

[lepen moe3nkoit B I'epmanmio b.B. mo3abortmics o cBoux ydenukax. OH JOTOBOpWICS C
A.H.KonmoropoBeiM 0 mnpuemMe B acnupaHTypy MOCKOBCKOIO YHUBEPCUTETA TPOUX YKPaWHIIEB:
B.C.Kopomroka, A.B.Ckopoxona u B.C.Muxanesuua. Kak mo BommeOCTByY, mepen HaMH OTKPBUINCH
nBepu HOBoro 3manmsa MIY Ha JleHmHCkMX ropax. MBI NOIydWiau MpEeKpacHble KOMHAaThl B
aCTIMPAaHTCKOM OOMISKUTHUH, a TJIABHOE, TMOJIYYHIHM BO3MOXXHOCTH TOCEMIATh JIEKIHH MPOodheccopoB
MOCKOBCKOTO YHUBEPCHTETA, IPUHAJICKAIAX K 3HAMCHUTOM MOCKOBCKOM MaTEMaTHYECKOW IIKOJIE,
co3maHHOM BbIHarommmcs mareMatnkoM H.H.Jly3uHbpIM. YdacTHe B ceMHMHapax MaTEMaTHYECKOTO
dakyapTeTa MI'Y, paGota B 4ynecHoW OuOmmoTeke, oOmMEHHWE C MOCKOBCKMMH MaTeMaTHKaMU
pa3MUYHBIX TOKOJEHHM OCTaBWUJIO HEHM3TJaguMbIA CJE B HAlled TBOpUYeCKOW >Xu3HU. [ Hac,
aciupantoB b.B., cormacue A.H.KonamoropoBa mnpuHATh Hac B MOCKOBCKHI YHHBEPCHUTET
acrimpantamu A.H.Konmoroposa (mens u B.C.Muxanesnya) u E.b.[lpiakuna (A.B.Cropoxo) — 06110
MOMCTUHE apcKuM noaapkoM b.B. M1 npuoOumnuce k 3ameyaTeNbHON, He UMEIoIeii cebe paBHBIX B
MHUpe, MaTeMaTtndeckoil mkose. Bpems B MI'Y — 370 Bpemst Hamiero co3peBaHusi Kak MaTeMaTukoB. U
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MOCJIE BO3BpanleHns U3 MOCKBBI MBI IIPOJOJKAIA OCTaBaTbcsd ydeHUKamu b.B., memmkom monaraich
Ha €T0 HayYHBIA aBTOPUTET U KUTECUCKYIO TPO30PIIUBOCTb.

Jnsa Bb.B. »Ta KOMaHAMPOBKA IMOCIYXWJIA MEPEIOMHBIM 3TallOM B €ro TBOPYECKOH
nestenbHOCTA.  OnHaxnbl, Ha BUJIBHIOCCKOW  KOH(pEpEeHUMH 1O TEOPHH BEPOATHOCTEH,
A .H.KonmoropoB oOponun Hep3Hauail: “bopuc BrnagumupoBuu mocne moe3nku B bepiuH 310poBO
U3MEHWICA — CTaJl ATaKUM HAy4YHbIM OPTraHU3aTOPOM. A BeIb y HEro e MHOTO BpPEMEHU I
TtBOpuecTBa” . b.B. B 1954 rony Obu10 Beero 42 roaa.

Bosppamenue b.B. u3 I'epmanun Opino tpuymbansieiM. b.B.I'HeneHko ctan aupexTopom
WNHcTuTyTa MaTemMaTuku, akageMUKOM-cekpeTapéM OTneneHuss MaTeMaTUKd U MEXaHHUKH, YICHOM
[Ipesunuyma AH Ykpaunsl.

Kadenpa B KueBckom yHHBepcuTeTe pasaenuiach. ObUIM cO3laHbl Kadeapa anreOpbl, KOTOPYIO
Bo3riaBui nmpodeccop JI.A. Kanyxuus, npuexasmmii u3 bepiauna BMecte ¢ Matepbio, a Takxke Kadeapa
ananmm3a Bo riase ¢ npodeccopom [.E.lllunoseiM. Kadenpa Teoprun BeposTHOCTEH MPOA0IIKATIA CBOIO
CaMOCTOSITEIBHYIO JKH3Hb IO pYKOBOACTBOM b.B..

7. CTAHOBJIEHUE KUBEPHETUKHU B YKPAUHE

B mnawame 50-x romoB, kak wu3BecTHO, kuOepHetuka B CoBerckom Coro3e moaBepraitach
TOHEHUSIM Kak OypiKyasHasi JDKeHayka, co3maHHas H.Bunepom — amepukaHckuMm yu€HbIM. BmecTe ¢
TE€M B HAYYHBIX JIA0OpaTOpusix AMEpHKH, AHTIIMM U JPYTUX CTPaH WHTEHCHBHO BEIUCH Pa3pabOTKH
KOHCTPYKIIUI 3JEKTPOHHBIX BBIYUCIUTENHHBIX MAIlUH, CHOCOOHBIX aBTOMATHUYECKU BBITIOIHATH
CJIO’KHBIE PacuéThI 10 3apaHee 3aJJaHHbIM MporpaMMaM. AHaJOTHYHas 1a0b0opaTopusi CylIecTBOBaa U B
VYkpaune B Peodanuu, Ha Tepputopun ObiBIiero moHacTeips moj KwueBom. Ilon pykoBoactBOoM
akagemuka Axanemun Hayk Ykpaunsl C.A.JleGeneBa 3mech Oblia co3gaHa ACWCTBYIOIIAS MOJIENb
BbIUMCIUTEIbHON Mamuael MOCM (mepBas B kKoHTHHeHTanbHOW EBpome). B cBsi3u ¢ mepee3aom
C.AJlebeneBa B MoCKBYy, T/ie¢ OH BO3TIaBWJI VHCTUTYT BBIYMCIUTENBHON TEXHUKH, OPTaHU30BAaHHBIN
s 6onee  dddexTuBHOTO JaJIbHEHMIIET0 pPa3BUTUS BBIUMCIUTENBHOW TEXHUKH, HMEOUIEH
HECOMHEHHBIE MEePCIIEKTUBHI B 00ECIICUCHUH PEIICHUs MPOOJIEM BOSHHO-IIPOMBIIIUIEHHOTO KOMILJIEKCa,
KueBckast naGopatopusi BBIYHCIUTENBHON TeXHUKH MHCTUTYTa SIIEKTPOTEXHHKH OcCTajach 0Oe3
Hay4HOI'O PYKOBO/JICTBA.

b.B. nobuicsa nepeBona nadopatopuu B UHCTUTYT MateMaTuku u caMm e€ Bo3riaBui. [lonnmas,
YTO ISl BO3POKACHHS UCCIEAOBAHUN B 00JACTH BBIYMUCIUTEIHLHOW TEXHUKH HEOOXOAMMO TPHUBIICYH
HOBBIE TBOpUeckue cuibl, b.B. npennoxun ceoum yuenukam E.JI.PBauépoii, B.C.Muxanesuuy u mue,
a taxke npodeccopy KI'Y JL.A.KanyxHuHy NpUHATH ydacTHe B pa3pabOTKe HOBOW BBIYUCIUTEIBHOM
MalllMHBl [IUPOKOTo mpoduis. MHkeHepHble Kaapbl ObUH BIOJHE paboTocrnocobnble. Heobxonmmo
OBUIO JIUITH 00ECTIEYUTH JTOJDKHOE Hay9HOE pyKoBOACTBO. [locne snepruynoro noucka b.B. mpurnacun
B.M.I'mymkoBa (mokTopa ¢u3uko-mMareMaTHYecKMX Hayk 1o anreOpe, ydenmka A.I.Kypomra )
nepeexatb B KreB 1 BO3riaBuTh 1a60paTopuio.

B.M.I'mymkoB HeEKoTOpoe Bpemsi Koyebancs, BUIANMO MoOauMBaics NEPEKIIOYAThCS C
a0CTpaKTHBIX anreOpamdeckux MpodieM (OH TMONY4HJI OJNECTAINUA pe3ynbTar mo 23-i mpodieme
['mnpbepra) Ha MPUKITATHBIC UCCIICAOBAHHMS 110 BRIYUCIIUTEIIFHON MaTeMaTHKe, J1a ¥ MePCICKTHBA KUTh
3a KueBom, B @eodannu (B To BpeMsi MHCTBCHHBIM HAJIEKHBIM TPAHCIIOPTOM ObLT “kaTadank” —
JOTIOTOIHBIA aBTOOYC, PETyNIApHO MPUBO3UBIIMK Ha PabOTy M YBO3ZHMBIIMI C pabOThI COTPYIHHUKOB
nabopatopuu). Bb.B. yroBapuBan He Ttompko cioBamu. OH mnpemioxmwi B.M.I'mymkoBy cBoit
JTUPEKTOPCKHI aBTOMOOMITB, 0coOHAK B Deodanun u noodemran kBaptupy B Kuese. Pemaromee cioso,
o-BUIMMOMY, Ob110 32 skeHoi B.M. Eit ouens nmonpaBuics Kues, a mepcrnexTrBa KUTh 32 TOPOJAOM HE
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ouyeHb e€ myrana. Tem Oosee urto ogHuM u3 yciaoBuid B.M.I'mymkoBa OblI0 mpeaocTaBiIeHHE €My
kBapTHuphl B Kuese.

Kuzup nabopatopun pe3ko oxuBuiack. Mmkenepsl, kotopeix C.A.Jlebenes ocraBun B Kuese,
C SHTY3Ma3MOM MPUHSUIUCH 32 Pa3paboTKy CXeM HOBBIX BBIYMCIUTENbHBIX MamuH “Kues”, “ Inenp” u
ap. b.B. Bmecre ¢ JI.A Kanyxuunsim opranuzoBai cemuHap B KI'Y mo teopun anropurmMoB u anredpe
JIOTUKH AJIs1 CTYAEHTOB CTapIinX KypcoB. MHe b.B. mpenioxui unrate Kypc NporpaMMHUpPOBaHUs IS
OBM Ha 5-M Kypce, 4TOOBI CIyCTSI TOJ MOJYyYUTh TOTOBBIX K paboTe B J1a0OPATOPUU MOJIOJIBIX
CIIELIUAJIMCTOB.

B.M.I'mymikoB BCKOpEe aKTHBHO BKIIIOYHIICS B PadOTy 1ab0paTopuu, OMPEEIUB CBOE HAydYHOE
HampaBJICHHE — TEOpPHUsl aOCTPAKTHBIX aBTOMATOB. JTO ObUI BechMa yaadHbId BbIOOp. CoxpaHss
abCTpaKkTHBIN YPOBEHb PacCMAaTPUBAEMBbIX 337]a4 U BMECTE C TEM MMes BIIOJHE KOHKPETHBIC peajbHbIC
cucteMbl — DBM B KkauecTBe OOBEKTOB MaTeMaTHUECKOTO aHamu3a, B.M.I'TmymkoB cTaHOBUTCS
Hay4YHBIM JHJIepoM Jaboparopuun. MaTepec [Ipesuanyma AH k Haimeit TeMaTHKe 3aMETHO BO3POC.

Crapasch cTarh €IMHOJMYHBIM JIUJCPOM B Pa3BUTUU KuOepHeTuku B Ykpaune, B.M.[mymkos
BCKOpe nocie co3nanus BeruuncnurensHoro nentpa AH Ykpaunsl orrecHun b.B.I'nenenko ot yyactus
B OpraHu3aly HCCle0BaHuil 1o KkuOepHeTtuke, oTropr oT b.B. ero Ommwkalmumx y4eHHKOB
E.J1.PBauéBy (FOmenko mo myxy) u B.C.MuxaneBu4a, npeJio:KUB UM 3aBelloBaHUE oTaeiaMu B BLl u
KBapTUPHI B HOBOM JIoMe. MHe Takke OBbLI Mpeasio’keH BBIOOp: 3aBefoBarh otnenoM BL u xBaptupa
W OCTaBaThCs B IHCTUTYTE MaTEMAaTHKHU CTAapIIMM HAy4YHBIM COTPYIHUKOM B oTaene b.B.

Hecmotps Ha TO uyTo B KOHIle 50-X TomoB, Korma co3maBaics BII, s akTuBHO 3aHMMAaiCs B
OCHOBHOM TPOTPAaMMHUPOBAHUEM JIJISI BEIYMCIUTEIBHBIX MAIINH, /I MEHSI HE OBIJIO aabTepHATHBBL S
Bcerna ObUT yBepeH, YTO MOl BeAyllas CHEIHAILHOCTh — TEOPHsS BEPOATHOCTEH, MOE TMOJIOKEHHUE —
coTpyIHHK otaena b.B. B wurore s momydms numb BE KOMHATBI B TPEXKOMHATHOM KBapTHUpPE C
cocenom. Pasymeercs, momexoit st B.M.I'mymkoBa 611 b.B. kak akagemMuk-cekpeTapb oTaeneHus. B
[Ipesunnyme AH y B.B. O6b1710 moctatouHO HepoOposkenareneit, KoTopsle XoTenu Obl ycTpanuTh b.B.
u3 Ilpesnauyma. Jlerko nmousaTh, uro B.M.I'mymkoB Hamén cebe copatHukoB B [Ipesmanyme, cpeau
KOTOPBIX, B YaCTHOCTH, ObUI M TJaBHBIA ydeHbId cekperapb [Ipesmnmyma. b.B.I'nenenko, kak Bce
TaJaHTJIMBBIC JIFOAM, OOJaNan HE3aBUCHMBIM XapaKTepOM, HETEPIHUMOCTBHIO K OTPaHUYCHHOCTH,
MOJIXATMMCTBY, NojjocTi. OOmagas SPKUM YMOM M OCTpPbIM s3bIKOM, b.B. merko HaxkuBan cebe
MPOTUBHHUKOB B aJIMUHUCTPATUBHOMN cucTeMe AKaJeMUH HayK, BCErJa >KMBYLIEH MO yCTAaHOBMBIIEHCS
Tpamuuuun — Oe3ycinoBHoe uuHomounTanue. Kcratm, B.M.I'mymkoB Takxke Jerko HaxuBail cebe
NPOTUBHUKOB, OJHAKO OH yMeJ IUCTAHIMPOBATHCS OT OOMICTIPUHATHIX HOPM MOBEIEHUS, 3aHUMAas
BeAyllee IOJIoKeHue, obecreunBas cebe MOAACPKKY B Bepxax U 0Oe3yCloBHOE NOIYMHEHHUE
MOAOTICYHBIX.

8. OTHOLEHHUE K YYEHUKAM

b.B.I'uenenko ob6iagan yIuBUTENBHBIM YEJIOBEYECKHM KAaueCTBOM: CBOOOIHBIM OOIEHUEM C
JTHOOBIM YEJIOBEKOM, CIIOCOOHBIM OTKJIMKHYTHCS Ha €ro BHUMaHue. [Ipy 3TOM HE MMENO0 HUKaKOro
3HAYeHHs TOJIOKEeHHe coOecenHuka. He mmes Bo3MokHOCTHM 4YacTto ObiBaTh B Kuese, s mopydmi
cBoeMy crapomy napyry Ilere 3., crymenty dmiocodckoro dakynpreta KI'Y, obcynuts ¢ B.B.
MEPCIIEKTUBBI MOETO TMOCTYIUICHUsI B actupantypy WHctutyra marematuku B 1951 romy. Bekope s
nonyuun ot IleTpa BocTopKeHHOE MHCHMO, B KOTOPOM OH Bocxumiaics apyxemoobuem b.B., ero
CepIICYHOCTHIO, MOHUMAHHEM J>KUTEHCKHX mpobiieM. b.B. Obln ckym Ha moXBajbl, HO 3aTO OYEHb
BHUMATEJICH K CBOMM yYEHHUKaM, KOT/Ia y HUX BO3HUKAJIM TPYAHOCTH B KU3HEHHOM oOycTpoiicTe. S
yoexnén, urto b.B. mmen poctoBepHyro HHPOpPMAIMIO O KaKIOM CBOEM YUYCHHUKE W BCErjaa C
NpeeNbHBIM BHUMAaHHEM M JHEPTHeH BKIIOYAJCd B pEIICHHE MpoOIeM YYeHHUKOB. MBI cOo CBOEH
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cTopoHbl OororBopwim b.B., *agHO BHUMaNM €ro YyAMBHUTEIBHO KpPATKOW M OOpa3HOW peuw,
BOCTOPTaJIMCh €T0 peaKlrel Ha PEeIUIUKUA COOECEHHUKA, €T0 ACCOLMATHBHOMY O0Pa3HOMY MBIIUICHHIO.
Kanb, oyensb xanb, yto b.B. He ocTaBMII MOAPOOHBIX XAPAKTEPUCTHK CBOMX ONIKANIINX YYCHHUKOB.
Oto ObUT OBI IEHHEH NI TIearoruuaeckuii MaTepuan. Ham, co cBoeil CTOPOHBI, TPYIHO ceidyac co3aaThb
JOCTOBEPHBIN MOpTpeT Haulero yuurens bopuca Biagumuposuda ['HeeHKo.

Kaxxnoe 3acemanme cemuHapa ¢ ydactuemM b.B. Obuto mpasmHukoM. MBI ¢ yIOBOJBCTBHEM
CIIEWIIA 32 XOJIOM €ro MBICJIEH, ero aHaimu3oM MpoOieMbl, ero riy0okou spyaunueid. M mocne
CeMHMHapa Mbl HE TOPOIUJIMCE paccTaBarbes ¢ b.B., 10aro cTosuin y BXoAga B yHUBEPCUTET, 3aTEM LIUIHA
MPOBOKATH €0 JI0 CaAMOT0 JIoMa. ITO CTAJIO HAIIIUM PUTYaJIOM.

A emi€ He3aObiBaemblie 00enbl y b.B., B nens ero poxaeHust 1-ro ssuBapsi. OqHaXKIBI MBI BTPOEM

— s, A.Cxopoxox u B.Muxanesuu — npunum Kk b.B. ¢ xopoOkoii koHdpeT, Ha KOTOpoH Obuin
n300paXKeHbl TPU W3BECTHBIX pycckux Oorateips. C Tex mop b.B. wacTo Ha3piBanm Hac CBOMMH
“OoratpIpsiMu’ .

Bepa nama B cBoero yuutens Oblna OesycnoBHa. Iloctynass B acmupantypy MHcTHTyTa
MareMaTuku oceHblo 1951 rona, s yBosmics n3 ApTéMOBCKOTO YUUTEIbCKOTO HHCTUTYTA, OYIydH yiKe
KEHAThIM U MMesl B MEPCHEKTHUBE ChbiHA. [Ipu 3TOM Hag0 MMETH B BBUIY, UTO B T€ OBl MOM IIAHCHI
MOTacTh B aCHUPAHTypy ObUIM MUHMMalbHBL. YU€HBIN cekperapr UM yroBapuBasi MeHs, 4To U 0e3
acCTMpaHTYPhl MOKHO 3aHMMAThCsl HaydyHBIM TBOpuecTBOM. OmHako B TOT pa3 b.B. mobenun. S Obin
npuHAT B acnupantypy MM ocenpro 1951 roma, cBsi3aB TeM caMbIM HaBCErJa CBOIO JKU3Hb C
Wucturyrom matematuku HarmonaneHoit Axamemun Hayk Ykpaunel. S Onaromapen cynpde, u
npexnae Bcero b.B.I'HeIeHKO, COTBOPUBILIETO MOM KU3HEHHBIN IIYTh B HAYKE.

9. YKPAUHCKASI IIIKOJIA IIO TEOPUU BEPOATHOCTEM

C camoro Havana pa3BUTHUS HCCIEAOBAHUU MO TEOPUH BEPOSTHOCTEH U e€ pa3zHOOOpa3HBIM
npuwioXKeHusiM B Ykpantne b.B.I'HefieHKo opraHn30oBai UCCIeI0BaHus B 00JaCTH TPEJeIbHBIX TEOpeM
¥ aCUMNOTOTHYECKOTO aHalu3a Il CIy4alHBIX HPOIECCOB, B 00JacCTH TEOPUH HeEMapaMeTpUdeCKHX
CTAaTHCTUYECKHX KPUTEPUEB COTJIACUS, a Takke B OOJACTH CHUCTEM OOCIYy)KMBAaHUS W TEOPHH
HAaJIe)KHOCTH CHCTEM.

Vxe B centsope 1953 roga B KueBe mo maunmatuBe b.B.I'Henenko Obuto mpoBeneHo 3-€
BcecorozHoe coBemianue 1mo TeOpHH BEPOITHOCTEH U MaTeMaTHIECKOH CTaTUCTUKE. DTO ObLIa 10 CYyTH
nepBasi peACTaBUTEIbHAS KOH(DEPEHIHs, B KOTOPOH MPUHUMAIIN Y4aCTUE MIOYTH BCE CIICIUATIHUCTHI 110
TEOpPUH BEPOSATHOCTEM UM MaTeMaTHdeckoil craructuke Toro BpemeHu B Cosetckom Corose:
A.H.Konmoropos, H.B.Cmupuos, 0.B.JIluaauk, M.I'.Kpeiin, T.A.CapsimcakoB, A.M.OO0yxoB,
Moiooe mokosnenue BeposTHOCcTHUKOB — 1O.B.IIpoxopos, E.b./Ipinkun, P.JL.JoOpymwmH u ap.
Koneyno >x¢ B KOH(EpEHIMH TNPUHWMAIH aKTHBHOE ydacTue (B OpraHM3alUM U C JIOKJIAJaMu)
MPEICTaBUTENIN YKPAaUHCKOW BeposTHOCTHOM mkonbl — b.B.I'mexenko, M.W.I'uxman, A.A.boGpoB,
B.C.Kopomntok, A.B.Ckopoxon, B.C.Muxanesuu u np.

B 3axmounTenpHbId AeHb KOH(pepeHuuun Obuta craenaHa ¢oTorpadus BCeX YYaCTHHKOB,
KOTOPYIO MOXHO CUATATh UCTOPHUIECKOMN.

B nocnenyromue roasl yKpawHCKash BEPOATHOCTHAsI IIKOJA IOIOJIHAJIACh HOBBIMH AKTHBHO
paboTaromyMu  CHENHUaTUCTaMH, BOCIHUTAHHUKaMU Kadenpbl Teopunm BepositHocTeld KueBckoro
yHHBepcuTeTa, kotopoit 10 1960 roga pykoBoawn b.B.I'nenenko, 3atem U.M.I'nxmaH, a ¢ 1964 rona
3aBeAYIOMIMM Kadeapoil Teopun BeposTHocTel cran ydeHuk W.M.I'mxmana — M.U. S apenko (BTopoe
nokoyieHue ydeHukoB b.B.). C Tex mop ykpamHCKas OIKOJa TIO TEOPUH BEPOSITHOCTEH PerysipHO
MONOJHAIACH JIy4IIUMHU BBIMYCKHHUKaMU KHEBCKOro YHUBEPCUTETA, KOTOPHIE YCIEHNIHO 3aKaHYMBAIIN
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aCIUPAHTYPY IOJ PYKOBOJCTBOM IEPBOr0, a 3aT€éM BTOPOTO MOKOJIeHHs ydyeHukoB b.B., u Bckope
CTAHOBHWJIMCH JOKTOPAMHU HayK, a B ajbHeHeM 1 uieHamu Akagemuu Hayk Ykpaunsl.

Hymaro, b.B.I'HeieHKO SBIIIETCS OTHUM M3 CAMBIX YHUKAJIBHBIX YUUTEJIEH, Y KOTOPOTO CpEelH
€ro y4eHHMKOB TOJIbKO ujeHOB HanumonaneHoil Axanemun Hayk Ykpaunsl, o kpailHeld Mepe, AECSTb
yenoBek: akaaemukun HAH VYkpamnst — B.C.Kopomok, A.B.Ckopoxon, B.C.Muxanesuy,
N.M.KoBanenko, HO.M.EpmoinbeB; unen-kopecnionaentsl HAH  VYkpaunst — W.M.I'mxmas,
E.JL.LIOmenko (PBauésa), M.1.Anpenko, H.M.IToprenko, T.I1.MapbsiHOBUY.

He cinyuaitno A.M.CamoiineHko Kak-To oOpoHUI BO Bpems ceccun Akagemun Hayk: “UToObI
OBITh M30paHHBIM B YJICHBI aKaJIEMUH, HY>)KHO MOJIUTHCSI BEPOSTHOCTHOMY OoTy” .

B cepeaune 60-x — 70-x romoB chopmupoBaiach HOBask TPATUIMS — YTCHHS CIICIHATIBHBIX
KypcoB (a MHOT/a ¥ OOIIKMX) B PA3IMYHBIX YHUBEPCUTETAX YKPAUHBI U APYrUx peciyonnk CoBETCKOro
Coro3a. Tak BIMsHHE KHEBCKOM BEPOSTHOCTHOM IIKOJIBI PACIpPOCTPaHIIOCh IO Beel YKpauHe U 3a e€
npenenamu. Jlymaro, 94To B HAcTOsIIee BpeMs “ yKpaumHCKas BEPOSTHOCTHAS JHAcIopa’ 3a MpeAelamMu
YKkpauHbl HE MEHEe MHOTOUYHCICHHA, YeM e€ MpelncTaBuTend B YkpauHe. M sTa Tpamumus Oblia
nnnnurpoana b.B.I'menenko, kotopeiii m mocne nepee3na u3 KueBa B MockBy, B MOCKOBCKHIA
YHHUBEPCHUTET, HE OCTABIISII Oe3 BHUMAaHMS CBOE JAETHUIIE B YKpaWHe, PETyJIsipHO HaBeabiBasch B Kues,
MPOBOJS CEMHHAPBI U KOHCYJIbTAllMM CO CBOMMM yYEHUKaMH. B cBs3u ¢ akTHUBHBIM yyactHeMm b.B. B
JKA3HU YKPAMHCKOW BEPOSTHOCTHOM WIKOJBI M TMociie oThe3na u3 KueBa BecbMa CTpaHHBIM
npencrasisiercs pemenue llpesnanyma Axagemun Hayk YkpauHbl 0 NMpekpamieHMH €My BBIIIIAT 3a
aKaJeMHUYECKOE 3BaHHUE.

[IpuBoxy nucemo b.B. npe3uaeHTy AxkageMun o 3ToMy MoBOAY:

“I'myboxoyBakaemblii Anekcanap Brnagumuposuu!

MHo#i mony4yeHa BbIlHCKa 3 moctaHoBieHus [lpesmnmyma Axagemuu ot 20. 02. 61 .
OTHOCHUTENIFHO TpEKpalleHus BBIUIAThl 3a 3BaHus. S Omaronmapro [Ipesmamym 3a cBOEBpeMEHHOE
M3BEIICHUE O MPUHATOM PEIICHHH.

ONHOBPEMEHHO CUMTAl0 HEOOXOIUWMBIM  COOOIIUTH  CIEAYIOIIEE. CYMMBI, KOTOPBIC
MIePEBOIMIINCH MHE 32 3BaHHE, 1 MCIIOJIB30BAJ JJIsl CUCTEeMAaTHISCKHUX Toe37IoK B Kuer (He MeHee AByX
pa3 B Mecsll) C LENbI0 MPOBEJICHHS HAyYHOTO cemuHapa B MHcTHTyTe MaremaTtuku, pyKOBOJCTBA
JIBYMsI HAyYHBIMH MPOOJIIEMaMH, KOHCYJIbTAIlMi acClIUpaHTaM M HayYHBIM PaOOTHHKaM, BBITIOJTHEHUS
obsizanHocTel o pexakumu JJAH YCCP u mo I'maBroit pemakumu YPD (oOcyxkaeHus cratedt 1o
MaTeMaTHKe, IIPaBKa MpeiilaracMbIX TEKCTOB, pacpeIelIiCHHE 3aKa30B U TIp.).

[Tockonbky B NpUHATOM Bamu MOCTaHOBJIEHHHM HE COAEPKATCA HUKAKUX JOTOJHUTEIbHBIX
pPa3bACHEHHI, €ro MOXHO paclEHUTh TOJBKO Kak cTpemieHue llpe3mamyma K mpeKpaiieHHuro
BBITIOJTHEHHUS YKA3aHHBIX TOJBKO 4TO paboT. [losTomy s cunrtaro cedst CBOOOHBIM OT BO3JI0KEHHBIX Ha
MeHs1 AkajzieMueli 0053aHHOCTE! U OT CHCTEMaTHUECKUX Mmoe370k B Kues.

Camo co6oi#i pazymeercsi, 4TO 5 O-MPEKHEMY TOTOB OKa3bIBaTh KOHCYJIBTAIIHOHHYIO TIOMOIIb
MOMM OBIBIIMM COTPYAHHUKAM M aclHpaHTaM, €ciau ToJbko Ilpe3nauym HaWnaéT menecooOpasHbIM MX
OTKOMaHAMpoBaHHe B MOCKBY Ha HEOOXOAMMBIE CPOKH. DTO 3aMEUaHUE OTHOCUTCA M K BO3MOXKHOCTHU
BBIIIOJIHEHHSI MHOM OTIEIBHBIX CHOPAANYECKUX NOPYUEHUN AKaJIeMuUH.

(b.I'menenko)”

A BoT KOMMeHTapuu b.B. B nmuceme ko MHe.

“ Noporoii Bnagumup Ceménonuu!

Hampasnsro Bam konuro mmceMa, koTopoe s ceromHs ortnpasisaro llamranuny. Pemenue
[Ipesunnyma, Kak s yxe roBopuil Bam, nuimaer MeHs BO3MOMXHOCTH CHCTEMaTHYECKHX Noe3aok. C
3TOM Komued BbI BOJIBHBI MOCTYNHUTH Tak, Kak HaHAETe HYXKHBIM: MOKeTe €€ OPOCHTh B MYCOPHOIO
KOp3HuHY, tepenars Mutpononasckomy min llapacroky, nokasate QEmeHKo U mp.

N3 bepkin mosy4rsn Haml COBMECTHBIN JOKIJIa B aHTTUKACKOM TiepeBoje. Heliman mumieT, 4To
JOKJIa[ OCTaBWIJI y Hero Oonbinoe BreuatieHue. [loctaparoch ceifuac BHUMATENbHO NMPOUYECTh €T0 B

-127 -



BOCIIOMHUHAHUA

Han&KxHOCTB: BOIPOCH TEOPUU U TIPAKTUKI No.4, nexadbpp 2006

AHTJIMKACKOM BapuaHTe. DTO HYXKHO JellaTh CKOpee, TaK KaK 3aBU3UPOBAHHBIA TEKCT I JOJKEH
BO3BPATUTh KaK MOXKHO ObICTpO. JlocasiHO, YTO HET BO3MOKHOCTH BbIciaTh Bam u CKOpoXomy TEKCT
JUIS1 O3HAKOMJIEHUS C KAUECTBOM HAIIMCAHHOTO U NEPEBOJA.

Hoporoii Bnagumup CeménoBuu! [lockonbky B OmKalIIyro MSATHUIY S HE COOHMPAKOCh
MpHe3XaTh, OUYCHb mpoiry Bac obcynuts ¢ “mMaccoBoil” MOJOAEKBIO, UTO UM JeNaTh. BEITh MOXKET UM
pa3syMHO MpHUEXaTh CIOJa B KOMaHAUPOBKY. ETMHCTBEHHOE, YTO s1 HE MOTY UM FapaHTUPOBATh U B YEM
HE CTaHy OKa3bIBaTh MOMOIIb, — 3TO B Pa3J100bIBAHUM MECTA B OOIEKHUTUAX U TOCTUHHUIIAX.

[IpuBeT BceM BEpOSITHOCTHUKAM."

10. BIMSAHUE b.B. HA TBOPUYECKYO MBICJIb B YKPAUHE ITPOJOJI’KAJIACH B
TEYEHUE BCEH EI'O )KU3HU B MOCKBE

[IpuBeny mpumep, CBSI3aHHBIA C MOEW HAyYHOW JAeATeNbHOCThIO. B Hauane 60-x romoB B.B.
MOJIYYUJI BIIEPBBIE aCUMITOTHYECKUE PE3YJIBTATHI B aHAIN3E AYOJIMPOBAHHBIX CHCTEM C MPOU3BOIBHO
pacTpeieIéHHBIMU BpeMEeHaMu PabOTHl M BOCCTaHOBIEHHsS NpUOOpoB. B 3T0 ke camoe Bpems B
WucTuTyTe MaTeMaTWkd, Ha CEMHHape, OO0CyXKIamach TEOpHUsl MOJyMAapKOBCKUX IPOIECCOB,
u3nokeHHass B crateax P.Ilaiika. Ananusupys pe3ynbTarbl, noiaydeHHele b.B., s npumén x
3aKJIIOUEHHIO, YTO MpoljemMa aHaiuM3a BPEeMEHH O0€30TKa3HOH paboThl BOCCTAHABIMBAEMBIX CHCTEM
MOXET OBITh cPopMyIHpOoBaHa B 0OmEM BHUAEC Kak NpoOiieMa H3y4eHUs BpEeMEHU NpeObIBaHUS
MOJTYMapKOBCKOT'O TpoIiecca B OJMHOXKECTBE cocTossHUH. Tak, moa BiusiHueM padbot b.B. Bo3HuKIIO0
HOBO€ HalpaBJIECHHAE B TEOPUU HAAEKHOCTH — ACUMNTOTHYECKUI aHAIN3 MOJTYMAPKOBCKUX IIPOLIECCOB
B cxeMe (a3oBoro ykpymHeHus. Kcratu, u yrouHeHHE HA3BaHUS DTOTO HAIPABJICHUS TMPHUHAIIICKUT
Bbopucy BrnagumupoBuuy, KOTOpBIA NMpH OOCYKIECHUHM MPEIBAPUTEIBHBIX PE3yIbTaTOB YKa3al, YTO
paccMaTpuBaeMas cxeMa YKpYIHEHUS SBISIETCS, KOHEYHO, CXeMO# (pa30BOT0 YKPYIHEHHS, ITOCKOJIBKY
B AaCHUMIITOTUYECKOM aHalHM3e YKPYIHSIOTCS (CIUBAIOTCS, OOBEIUHSIOTCS) (Da30BbIE COCTOSHHS
MOJIyMapKOBCKOT'O ITPOLIECCA.

He menee 3naunmmoe Biusaue b.B. Obuto m Ha TBopuectBo M.H.KoBanenko. [loctatouno
ykaszatb, uto craHoBieHne I.H.KoBasenko kak cmermuaimcra B 00JacTH  TEOPHH HAAEKHOCTH
CTOXaCTHYECKUX CHCTEM MPOXOAWJIO TOJX HEMOCPEACTBEHHBIM martpoHatoM b.B. Tsopueckoe
conpyxectBo b.B. u M.H.KoBanenko peann3oBaHO B XOpOIIO W3BECTHOW MOHOTpaduu MO TEOpuu
cucteM obcimyxuBaHus. Pasymeercs, TBopueckas >kM3Hb B YKpanuHe MPOX0/uiia M0 CBOUM BHYTPEHHUM
3aKOHAaM, COXpaHAsS M MPUYMHOXKas TpaguluH, 3aioxeHHble b.B.I'nenenko. OqHako, onpeaensonme
NPHUHILINIBL COTPYJIHUYECTBA — JIOOPOXKENATEIBHOCTh, 3a00TIMBOC BHHMAaHUE K HAYMHAIOIIEMY
TAJIAHTIINBOMY YYEHUKY, IIEAPOCTh B PACIIPOCTPAHEHNH UJIEW U METOJIOB M JaKE€ OCTAHOBOK 3a7a4 —
Bcerzia ObUTH IEMEHTHPYIOIIUM HAYaJIOM B JKU3HU YKPAMHCKOW BEPOSITHOCTHOM MIKOJIBI. MHE X0ueTcst
HAJIEATHCS, YTO M OyIyIiee MOKOJICHHE BEPOSITHOCTHUKOB B YKpanHe (M He TOJIbKO B YKpauHe) Bceraa
OyayT BepHbI 3aBeTaM Haiero Yuurens, bopruca Bnanumuposuua ['Henenko.

11. HOPTPET YUUTEJIA

C camoro Hauvana Hauero 3HakoMcTBa ¢ boprcom BiaguMupoBrueM u BIUIOTh 10 €r0 CMEPTHU
MO€ OTHOUICHHE K YYUTENI0 ObUI0 OJaroroBeiiHbIM. B CBOMX BOCIIOMHHAHHUSX S KaK-TO HOAPOOHO
pacckasanl O CBOEM MeuTe BCTPETHTh aKaJE€MHUKA, KOTOPBIM MPEMJIOKHT MHE MOCTYNHTh K HEMY B
acCIUpaHTypy. DTa MeuTa BO3HUKIIA Y MEHS, Kora s, 0611 ouriepom COBETCKON apMHUH.
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PeanpHOCTh OKa3zamack Oonee m3zoOperarenbHOW. b.B. cHauana moaBepr MeHS WCHBITAHHIO,
MPEJI0KUB HANTH YCIOBHS 3a7jaHUSI HOPMUPYIOIIMX KOHCTAHT B MPEAETbHBIX TEOPEMAX CXOAUMOCTH K
YCTOWYHMBBIM 3aKOHaM, a 3aTeM C(HOpMYIUPOBAT 3aa4y 00 YCTOWYMBOCTH 3aKOHOB, TPUHAIJICIKAIIX
00J1acTH MPUTSDKEHUSI YCTOMYMBOTO 3aKOHA, OTIMYHOTO OT HOPMaJIbHOr0. MHE yAaloch MOCTPOUTH
KOHTpIIpUMEp K runotre3e [HemeHko, W OSTO OblIa MOS TIepBas CaMOCTOsITeNbHas padora,
omybnukoBanHas B Jlokmamax AH VYkpaunsl. M torma b.B. Hanmcan OoT3pIB HA MOKO IUIUIOMHYIO
paboTy, KOTOPBIH OBUT U XapaKTEePUCTUKOMN Kak aJisi paboThl B BBICIIEM Y4eOHOM 3aBE/ICHUH, TaK U B
HAy4YHO-UCCIIEJOBATEIILCKOM HHCTUTYTE.

Bckope most meura Bc€ ke cObutack, u ocenbto 1951 rona st cran acnupantom b.B. B UncTHTYTE
MareMatuku. C TexX mop Mos KU3Hb Bcerja Haxoauwusack non BiausiHueM b.B. Kaxnas Bctpeua ¢ Huwm,
Oecesa HAa HayYHYIO TEMY WJIM XK€ 0 JKUTEHCKUM mpolieMaM Bceraa Bo30yXkaaja MeHs, KaK TJIOTOK
9UCTOr0 TOpHOTO BO3ayxa. ns menst b.B. Obu1 cusiiomeil BepmIMHOM, HEAOCATaeMOM U MPOCTBIX
CMEpPTHBIX, U B TO € BpeMs JOCTYNHOW st 00O03peHus, OOImIeHus W BIOXHOBeHUs. OOmamas
OnmecTsimiell MaMsATHIO, OCTPHIM W SpKUM s3bIkoM, b.B. Bcerma mopaxkan Hac HeCTaHAAPTHBIMHU
XapaKTEepUCTUKAaMHU CBOMX YYEHHKOB M KOJUIET, YAMBISAS HAC JAapOM MNPEABUIACHUS HOCIEACTBUI TeX
WM WHBIX JIEMCTBUI aJIMHUHUCTPATUBHBIX YMHOBHUKOB. HactoitunBocth b.B. mpu permennn npobiem
Obuta moTpsicaromei. Hukto, maxe Bparu, He MOTJIHM YCTOSATH Meped yOeaUTeNIbHBIMU apryMEeHTaMH
b.B. Tak 6b110 mpu niepeBoie 1ad0opaTOpUH BEIYUCIUTEIBHON TeXHUKHA B UHCTUTYT MaTeMaTuKH, IpU
opranm3zanuu Kadeapsl MaTeMaTHYeCKOro aHalu3a, Tak ObIJI0 M Mpu MOEM TMOCTYIUICHUH B
acTMpaHTYpy M BO MHOTHX JAPYrux ciydasx, korma b.B. Obu1 yBepen B cBoeil mpasote. [lopakan
NpoTUBHUKOB b.B. ero capkasm M HaXOOYMBOCTH B IHCKYyCCHUH. BcmomMHMM, HampuMmep, peruky b.B.
Ha OOBMHEHHE €r0 B BEJIMKOACPKABHOM IIIOBUHU3ME B CBSI3U C T€M, 4TO KHHra “OuepKu 1Mo UCTOpUU
MareMaTtuku B Poccun” ObuTa HamucaHa Ha pycckoM s3bike. b.B. Torma oTeeTmin: “ A BBI 4TO, cUnTacTe
B.N.Jlennna Taxke mouauctoM? W crop Obin uicuepnan. b.B. nerko HaxkuBan cebe BparoB cpeau
YUHOBHUYbEH OpaTuu MOTOMY, YTO BCerja ObUI yBepeH — eciu mpolieMa sicHa, HEeT mpeaMeTa s
JTUCKYCCHH. A BeIb MOKHO OBLJIO MPUKUHYTHCS MPOCTAYKOM, yOexkK/1asi YNHOBHUKA B TOM, YTO JaHHAs
npobiemMa UM c(hOpMyIHpPOBaHA BIEPBbIC, YTO HMMEHHO YHMHOBHUK CIY)XUT HWHHUIIMATOPOM ATOU
npobineMbl. EcTecTBEHHOCTh B TMOBEACHHH, 0€3 aKaJeMHYECKOTO0 BEIMYHMSI M B TO JK€ BpeMs
MHTEIUIEKTYaIbHOE MPEBOCXO/ICTBO — BCErza OBLIM JJIsi HAC OYapOBBIBAIOIIMMHU YepPTaMH XapakTepa
b.B. OH Hukoraa He mpouiaJl NpoMaxoB — KaK B HAyYHOM MCCJIEJJOBAaHWM TaK U B PEIICHUH
rpaXIaHcKo# mpoOiembl. OIHAKO €ro 3aMevaHusi HUKOT/A HEe OCKOpOJILIM BHHOBHHUKA (€ciiU OH,
KOHEYHO, CIIY)KHJI HCTHHE), HE YHIDKAIIU U HEe co3/1aBayid aTMoc(hepbl Oe3HaIEKHOCTH.

Kak BaxkHo mpu oOHapyxeHHHM OHWHMOOK B paboTe MOANAEepKaTh YUYCHHKA, HEHABSI3YUBO
BJIOXHOBHTH €T'0 Ha MIOUCK HOBBIX IMyTel pemenus 3aaauu. s b.B. Takoit moaxo1 ObLT €CTECTBEHHBIM
COCTOSIHMEM nyld. Bcerma roTtoBblii NPUATHM HA IMOMOIIb — MAaTEpUAIbHYH, MOPAJbHYIO WIIH
HayyHyro — b.B. HEH3MEHHO OCYIIECTBISANI Takykr IIOMOINb, HE MpUAaBas CBOUM JAEHCTBHAM
CYLIECTBEHHOTO 3HAYECHHUSI. ITO YaCTO BBOAMJIIO B 320y K/I€HHE €r0 YICHUKOB. VIM HauMHaIO Ka3aThCs,
YTO OHM 3TOTO 3aCiyXHBalT. OrisabplBasCh Ha3al, B TYMaHHbIE B MaMsITH HallM C HUM BCTpPEYH,
Oecenpl U JUCKYCCHH, 51 C OTPOMHBIM COXAJICHUEM KOHCTaTHPYIO, UTO ObUT BHEUTHE PaBHOMIYILIEH K €T0
COBETaM W MOJJIEPKKaM, HE yMell BBIPa3UTh MO0 OJaroJapHOCTh W OJIArOTOBEHUE, CUMUTAs TaKyIO
peaxiuio upe3MepHoi 1 OyradopHoil. A Belb KaXXI0My YEJIOBEKY, B CYIIIHOCTH, MPHUATHO YCJIBIIIAThH
CJI0Ba OJIaroapHOCTH M MOYTEHHS, KOT/Ia ThI YyBCTBYEIIIb, YTO ITOTO 3achykuBaenib. b.B. Bcerna Obut
HATYpalbHBIM B CBOMX OJaroJesHUsIX W, KOHEYHO JK€, MCIBITHIBAT YIOBIETBOPEHHE OT CBEPIICHUS
no6peix aen. U Bcé-Taku moOpeie cimoBa 61aroapHOCTH BCETa CIIOCOOCTBYIOT YHEPTUU A00pa.

b.B. Obu1 HETEPNUM K YMHOMIOYHUTAHUIO, MTOAXAIUMCTBY, ITOUIOCTA U UHTPUTAM. 31eCh OH ObLI
6ecromaznen. Capka3m cpakaa HamoBajl YMHOBHUKA, KOTOPBIM CTAHOBUJICA €r0 O€3yCIOBHBIM BParom.
Mmue kaxetcs, yto B 3ToM b.B. Obu1 uepecuyp kpyr. MHorma, pamum obmiero aema, ciemyeT
“NOCTYNUTHCS MPUHIMIAMHU W CIENaTh BUJ, YTO HE 3aMeyaellb UHTPUT, C TeM 4TOObI 0OpaTUTh ITH
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HUHTPpUTHU NPOTUB HWHTpPUIAHA. Ho HCT, B.B. e mor mo3BoiMTL cebe XUTPUTb U H3BOPAYHBATBLCA.
I[YMaIO, qTO KOrjga npoﬁneMa JJIs1 HETO Oblia sgCHa, TO b.B. JaXKC HC IIbITAJICA Y6€}K,Z[3TB APpYyrux B
cBoci npaBoOTC. On cyuTal, 4TO BCEM TaAKKEC ACHOCTH HpO6H€MBI O4YCBHUHA. AB JKHU3HH, KOHCYHO, BCC
OBLIBAJIO 3HAYNTENHHO CIIOKHEE.

12. JOMAIIHAA OBCTAHOBKA

S yxe ynomuHai o Hamux Bu3uTax K b.B. 1 sHBaps Ha mpa3aHuUuYHBIA HOBOrOAHUIN 00en C
WHIIOMIKOK. JTO ObLI Takxke AeHb poxkaeHus b.B. B mome Bcem 3ampasisuia cynpyra b.B., Haramus
KoHcTaHTHHOBHA, yIMBUTEIBHO BHUMATENbHAsA, HEHABSI3UMBas, rocrenpuuM-Has. CToa nopaxan Hac
M300MIIMEeM U KpacoToil. BiepBeie 51 yBHIET U3YMHUTENbHBIE XPYCTaIbHbIE OOKAIBI U3 IIBETHOTO CTEKJIA,
MHUHHATIOPHBIC CepeOpSTHBIC PIOMKH JIJISI KPETIKUX HAITMTKOB, KOTOPHIC TOSIBJISUTMCH HA JISCEPT K Yaro.

Ksaptupa ['HemeHko Bcerna mopakaia MEHS YIOTOM, arMocdepoil 0JiarokeyiaTreIbHOCTH H
rocrenpuumMcTtBa. 1 B mome Ha JleHMHCKHX ropax , B Mockse, kBaptupa b.B. B yHuBepcuTeTcKOM
3MaHUM TaKKe COXpaHmia Bc€ cBo¢ oOasHue. beiBas B MoCKBe, s C HETEPICHHUEM OXKHIAT
npuriamenuss b.B. B mom u Bcerma ero momydan. Kaxaeni pa3 mocemieHne jgoma  bopuca
BrnamumupoBuda ObLIO JIT MEHS TPa3mHUKOM. SI € YJOBOJILCTBHEM IOTPYKAJICA B TPOCTOPHOE
KOXKaHOE KpPEeCjIo B KaOMHETE, CTEHBI KOTOPOTO 3aCTaBJICHBI CTEILIAYKaMH, HAITOJTHCHHBIMA KHATaMU. B
KaOHWHETe CTOSJ HEOOJBIION pOsIb, HA KPBIIIKE KOTOPOTO TPOMO3JWIUCH B BHIUMOM OECIOPSIKE
KHWTH, PYKOIUCH, auccepTaruu, ¢ortorpadpum u T.m. HetoporumBas Oecena ¢ b.B. co3maBana
HEMOBTOPUMOE OJIA)KEHCTBO OOIIEHUS C YMHBIM, BHUMATEIBHBIM U T0OpBIM YenoBekoM. OOCyKaamuch
MOCJICTHAE HOBOCTH HAyYHOW MKWU3HW KHUEBCKOW IIMKOJBI BEPOSTHOCTHHUKOB, OBITOBBIC COOBITHS
CeMEMHBIX JieN, aiMUHUCTpaTuBHAs cuTyarusi B Akagemun Hayk n UactuTyTe Matematuku. Yacto st
obpamtancs k b.B. 3a coBeTtoM 1Mo TOMy WJIM MHOMY BOTIPOCY M BCErJa IOJIydasl MCYEPITbIBAIOIICE,
CephE3HOE MHEHHE MOETO yuuTels. TOoJbKO u3peaka B Oeceie s ONIyIal HOCTAIBIHISCKUE 3aMEUaHUs
10 TOBOJIY HalIUX KHEBCKUX jen. YyBcTBOBanoch, 4To b.B. Bcerma cumranm ceOs OTBETCTBEHHBIM 3a
CynbOBbI CBOMX YKPAMHCKUX YICHUKOB.

3ateM CIeoBajio TPUTallleHue CYNPYrd B CTOJIOBYIO, A€ 3a TMOJYKPYTIbIM CTOJIOM
cobupanacek cembsi. Kak npasuio, y b.B. s Bcerna BcTpedan rocteif, He TOJIBKO W3 MOCKBUYEH, HO U3
ONMMKHETO W JAJIbHETO 3apyOekbs, KaK MPUHATO ceituac roBopuTh. b.B. Hape3an Ha gocke TOHKHE
JTOMTHKHU TBEp0TO chipa. Haramus KoncrtanTuHOBHA XsonoTana ¢ waeM. CToi Beeraa OblT 00 MITbHBIM
u meapeiM. Yacto HaA CTOJIE TOSIBISUIMCH JWKOBUHHBIE TPOJIYKTHI, TPUBE3CHHBIE IPY3bIMU H
yuenukamu b.B. w3 pasaeix ctpan, u3 Cpenneir Asum u Kaskaza. TpynHo ObUIO MOKHAATH
TOCTENIPUMMHBINA AOM. Sl yXOJUJ BCeraa ¢ YyBCTBOM BOCTOPTa M 3aBUCTH. Y XOJST T0J/bl, HCUE3AIOT U3
MaMsTH Ja)XXe camble HEBEpPOSITHBIC COOBITHSA, a BOT OOIICHUE C YYUTEIEM COXpaHsAETCS B AyIIE,
CO3HaET COCTOSIHUE YAOBIETBOPEHUS Y MPA3THUYHOCTH.

13. COBMECTHOE TBOPYECTBO

Hagano wmoero TBOpuYeckOoro myTH, Kak BHJHO U3 ONHUCAHHs, I[EITUKOM U TOJHOCTHIO
omnpenensiock BiausHueM b.B.I'Henenko. OpHako yke KaHAMOATCKas AMCCEPTAlUs B OCHOBHOM
nucanach noj BiausHueM pabor A.S. XwnumHa m M.M.I'mxmana u, koneuHo ke, A.H.Kommoropora,
acupanToM Kotoporo si Obu1 B 1953-1954rr. Ilo wnumnmaruBe b.B. s 3amsics mpoGnemamu
POTPaMMUPOBAHMUS ISl AJIEKTPOHHBIX BBYUCIUTEIbHBIX MamuH (1954-1960rr.). B pesynbrare ObLI
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HamucaH y4eOHUK Mo mporpaMmupoBanuio coBMecTHO ¢ b.B. u E.JL.IOmenko, nepseiii B CoBeTCKOM
Coroze, mepeBeIEHHBII HA HEMELKU, (YpaHIy3CKHI 1 BEHTEPCKH S3BIKH.

JlokTopckasi auccepTalys 3aBeprianach, yxke korma b.B. 61 B MockBe. Bmopouem, ero
HACTOWYMBBIC TOXKEJAHUS HE TIHYTh ¢ 0(OpMIICHHEM padOThl HEMAJIO CIIOCOOCTBOBAIN COKPAILIEHUIO
CPOKOB MOJa4M Auccepranuu u 3auute. b.B. Obul ONMOHEHTOM MO MOE€H TOKTOPCKOW JHMCCEPTaLlUH.
Ero ycTHBIN OT3BIB 3aCITy)KHBAET OBITH OMyOJIMKOBAHHBIM, 0COOCHHO €ro mpeaMOyJiia U 3aKIII0UeHHE.

“OdeHb 4acTO BO3HUKAET BONPOC — CKOJBKO HYXHO CHAENaTh KaHIUIATCKUX IUCCEPTaLHii,
9TOOBI U3 HUX MOXHO OBIJIO COCTABUTH JOKTOPCKYIO AuccepTanuio? M Kaxaelii mo cBoeMy 100poMy
JKEJIAHUIO0 OTBEYACT. MATh JAUCCEPTALUN TOCTATOYHO KAHIUAATCKUX, JECSATh; HE XBATUT U MATUACCATH
aucceptanuii. MHe KakeTcs, 4TO 3Ta MOCTAaHOBKA BOMpoca MOpo4yHa. MHE aymaercs, YTo JOKTOp
JOJKeH 0071a1aTh HEKOTOPHIMUA HOBBIMU KaueCTBaMH, HE TOJBKO KAa4eCTBOM YMETh HaIKCaTh emié
ONIHYy KaHIUAATCKYIO JHUCCEPTAIUIO, WM MPEIIOKHUTHh €€ OIHYy TeMy IHUIUIOMHOW paboTel. OT
JIOKTOpa-MaTeMaThKa TpeOyeTcsi yMeHUe HalTH YacTHBIE 3a/1a4l — UCTOYHHUK OOJBIIMX MpoOiieM. DTo
nepBoe TpeOoBaHMeE.

Bropoe TpeboBanue — U3 pacCCMOTPEHHUS YaCTHBIX 3a/1a4 HAUTU TOT METO, KOTOPBII MPUMEHUM
Y K OTHM 33]1a4aM U TO3BOJISIET PEIIUTh MHOXKECTBO JIPYTHX 3a/1a4.

Tpetbe TpeOGoBaHMe — YTOOBI JOKTOp HAyK HE OBUT 3aMKHYTBIM B KpPyIr€ CBOMX Y3KHX
WHTEPECOB, YTOOBI OH yMeJl BBIXOIUTH 32 MPeJIebl CBOeH 00acTy,

BUJIETh T€ METOIbl, KOTOPBIE MOTYT OBITH IMOJIC3HBI JJIsI Kpyra €ro 3aaad, U B TO K€ BpeMs JOJDKEH
BUJIETH, YTO B MATEMATHKE B IIEJIOM MOTYT MPUHECTH €T0 3aJ]a4u U pa3pabOTaHHBIE M METOJIbI, MOKET
OBITH 1K€ B OUEHB JAJICKUX 00JIaCTAX MAaTEeMaTHKH.

YetBepToe TpeOoBaHme, HE 00513aTEIBHOE, HO JKeIaTeTbHOe — YTOOBI JOKTOP-MAaTEeMAaTHK yYME
BBIXO/IUTH 3 MpeJiebl COOCTBEHHO MAaTEMAaTHKU, YTOOBI OH YMEJ HaXOUTh OOJIbIINE MaTeMaTHUECKUE
poOJIEMBI B CMEXKHBIX 00JIaCTAX HAYK.

U, nakoner, natoe TpeboBaHue, aOCOTIOTHO HEOOXOAMMOE ISl KaXKI0T0 YIEHOT0, — YTOOBI OH
ObLJT yBJICUEH HAYKOM .

S1 6e3mepHo Gnaromaper b.B. 3a ero BausHuE Ha BHIOOP TEMATHUKHU TOCHIE 3AIUTHI JOKTOPCKON
JIACCePTaLHH.

JIBa MOIIHBIX METOJa aHajiu3a, HWCIOJb3YEMbIX B JOKTOPCKOM JOHMCCEpTalud, — METOJ
MOTPaHCHOsl W MeToN (haKTOpU3alMKU MOTIU OBITh HMCTOYHHKOM BCEX IMOCIEAYIOIIUX 3a1ad B
ACUMNTOTHYECKOM aHAIM3€ T'PAHUYHBIX (YHKIIMOHAIOB /IS CIydyalHbIX Oiykaanuii. MHe moesno,
910 51, u3y4as padorsl b.B. mo Han&xHOCTHOMY aHanmu3y AyOJMPOBAHHBIX CUCTEM, HAmEN 0000IIeHe
3a/1aun, Kotopas (opMyJIMpyeTcsl B BUJIE 33]a4l O BPEMEHHU MpeObIBaHMUS IOJTYMapKOBCKOTO Mpoliecca
B TIOJMHOXECTBE COCTOSIHUN. S1 ¢ HEM30€)KHOCTHIO MPUIIET K HEOOXOJUMOCTH HCIOJIb30BAaTh METOJ
penieHust mpoOIeM CUHTYJIIPHOTO BO3MYILIECHUS AJIsl TMHEWHBIX OMEPaTOPOB.

K coxanenuto, Bcs mocieayoomas TBOpUYECKas ACSITEIBHOCTh MPOUCXOJMJIA YKE ¢ MOHUMHU
yueHukamu 6e3 HemocpencrseHHoro ydactus b.B. Xots s Bcerna ctpemuicst oocyauts ¢ b.B. HoBbie
poOJIEMbl, HOBBIE PE3YNIbTAThl U BCETa HAXOIUJI BHUMAHUE U COYYBCTBHE CO CTOPOHEI b.B.

[locnenneii coBmecTHOW Hamield paboToil Oblma moAroroBka nokiaga Ha |V bepkieeBckom
cumnosuyme B CLIA B 1960 rony, B koTopoii ydactBoBai u A.B.CKopoxo.

S Bcerna 3aBunoBas M.H.KoBaneHnko, KOoTOphIil akTUBHO coTpyAaHuyai ¢ b.B. Ha npoTskennn
JIecaTHIeTHI. MHe Kasanoch, 4TO Haile cOTpyAaHudecTBO ¢ b.B. B o0mactu Teopuu HaaeKHOCTH C
NPUMEHEHHEM MAaTeMaTHYeCKOro armmapaTa TEOpPHH TMOJYMapKOBCKHX TPOLIECCOB W  YpaBHEHUH
MapKOBCKOTO BOCCTAHOBIIEHUsI, MOTJIO OBbITh Oosee 3¢ pekTuBHBIM 1 ObUTO OB O0JIEE 3HAYUMBIM, €CITH
661 b.B.I'negenko B 60-x romax mpomoimkan paborats B Muctutyre mMatemaruku AH Yipawmnsl. K
CO’KaJICHHIO, 3Ta BO3MOXKHOCTH ObLiTa mpecedeHa aamuHuctpanueit [Ipesnnenta Akagemun.
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14. TPAJIMIMY HIKOJIBI

Biustnue Yuurens Ha TBOPUECTBO €r0 YYEHHUKOB HE OTPAHUUYMBACTCS JUIIb yYACTUEM Y UUTENA
B TBOpUECKOM Ipouecce. CylnecCTBEHHA POJIb YUUTENS B CO3JaHUU TPAJAHLIMIA CYIIECTBOBAHUS LIKOJIbI.
Cpenu 4eThpéx mOKOJEeHHWH ydeHHKOB b.B. mepeObiBanm pa3Hble MaTeMaTHKH W WHXXEHEPHI, C
pa3HBIMM XapakTepaMd U T[pHUBBIYKAMH, UHTEepecaMu u 3ampocamu. OpHako B cdepe
(GYHKIIMOHUPOBAHUS YKPAWHCKOW INKOJBI TI0 TEOPHM BEPOSITHOCTEHM W Pa3sHOOOpa3HBIX ee
NpuMeHeHul, co3aanHoi b.B.I'HeneHko, noBeieHne B KOJUIEKTHBE PErIaMeHTHPOBAJIOCh TPAAULIUSAMH,
yCTaHOBJICHHbIMH YuuteneMm. [Ipexe Bcero, 6e3rpaHndHasi Mpe1aHHOCTh HayKe, T0OPOCOBECTHOCTS,
HEyCTaHHAas > KaXJa TMO3HaHUA. B  OOIIECTBEHHBIX OTHOWICHUSX — JOOPOXKEIATEIHLHOCTD,
OTKPOBEHHOCTh B KPUTHKE U MOXBajie, OOBEKTUBHOCTh U JTIOCTOBEPHOCTh. B JKUTEHCKUX OTHOIICHUSX
— JIPY’KECKOE€ PpACIMOJIOKEHUE, TOTOBHOCTh OTKJIMKHYTHCS Ha NPHU3bIB O MOMOILIM, TOBAPUIIECKOE
B3aUMOJICHCTBHE, HE B3UPAs HA PAHTU U NOYECTH.

KpacHoll HUTBIO B KM3HU LIKOJBl NPOXOJUT BHHUMAHUE K HOBBIM TAJAHTIMBBIM y4YEHHKaM,
BOCIIMTAHUE UX B JTYyYIIUX TPATULUSIX IIKOJIBI.

BoT mouemy KOJJIEKTHUB YKPAaMHCKUX BEPOATHOCTHUKOB TaK OOTAaT MOJIOJBIMH TaJlaHTaMH, TaK
YCTOWYHMB B HAYYHOM TMPOLIECCE, BIUTHIBAsS COBPEMEHHBIC MPOOJIEMbI W METOJIbl WX PELICHHS,
IpYKEeTMIO0CH Ha 3aBHCTh OKPYXAIOIIUM, OOPIONIMMCS BHYTPH, KOJUIEKTUBAM. MOXHO OBITh
YBEPEHHBIM B CTAOMIILHOM CYIIIECTBOBaHWU IIKOJbI b.B.I'HeeHKO 1 B HacTOAIIEM, U B OYIyIIEM.

Cnacu6o Yuurenro!
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KAXOA XKU3HU

OBa Busuta b.B. l'HeaeHko B Amepuky

Hrops Ymaxkos

He Oyner npeyBennyeHreM CKas3aTh, 4TO sl HUKOT/1a OOJIBIIE HE BCTpEUYal YEJIOBEKa C OOJIbIIEH
JKKJIOW KHU3HU, JENaBIIUM JIOASM J00pO C TaKOW HEYEeMHOW pagoCTbIO, C TaKUM MYXECTBOM
MEPCHOCUBIIIMM TSDKEJICHIIINE )KU3HESHHBIC HCTIBITAHUS U CTPAITHBIC OOJIC3HM...

MHe 1moBe3io B XH3HU: MBI ¢ boprucom BriaaumupoBudem MHOTHE ToJbl pabOTaaM IDICYOM K
Iieyy, 1 MHOTOKPAaTHO €3AMJI C HUM B HAyYHbIE KOMAaHIUPOBKH, IMPOBOJWI MHOTHE Be4Yepa B €ro
TOCTEIIPUUMHOM CeMbE, U OH HEOAHOKPATHO TIPHUE3Kall KO MHE...

S Obi1 ymoctoeH OONBIION YeCTH — WMHAYe W HE CKaxkemb. bopuca BragummupoBuy ABakIasl
HaBemaia MeHs B Bamunarrone: BecHor 1991 roga u 3atem serom 1993. S mocrtaparock naTh HEKHi
«hoTo-penopTaxk» 00 3TUX BU3UTAX C MUHUMAJIbHBIMA KOMMCHTAPHUSIMH.

K coxanenuto, kadectBO (OTO OCTaBISIET IKenarh JIYYIIETO: OSTO OTCKAaHHMPOBAHHBIE
«mo1u(pOBBIC» CHUMKH, KOTOPBIC U CAMH TT0 ¢ce0e BBUIH HE «IICPIIUN KIIacc».

CILlIA-91

[Iepen cambiMm Bu3uTOM b.B. MEHA Ha3Haumiu Ha onepanyio. belta cMeIIHas CUTyalus: HyKHa
ObUTa HEOTJIOKHAsI OIEepalus IO IOBOAY... BPOXKACHHOTO MOpoka cepana. WM ymonmn xupypra
MIEPEHECTH ONEPALNIO, TOCKOJIBKY HENPEMEHHO OJUKEH BCTPETUTH CBOETO YUHWTEIS, NPUJICTAOIIETO
n3 MoCKBBI. XUpypr corjiacuicsi ¢ MOHMH JOBOJaMH, 4YTO 3a OTH TpHU JHS s HE yMpy Oec
HCKYCCTBEHHOI'O KJIAIlaHa...

[IepBas BcTpeua B asponopty Bammarrona: b.B., kak Bceraa, MoJoOH CHJI U SQHEPTUU: HUYTO HE
BBIJIaET, KaK TsDKEJIO OH ObLT yxe OoneH... CripaBa — Jluma, crapmmii ceiH b.B.
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Henonruit (He Gonee yaca) myTh W3 a’poropTa K HaM B APJIHMHITOH, IJIe MBI JKWIM, KOTAA S
pabotan B YHuBepcurete [[xopmxa Bammarrona. Kasamoch, uro 1l-uacoBoii mepeneT HHKaK He
ckazaincs Ha b.B. Oto BunHO mo ¢ortorpaduu, crienanHol B TOT ke JIEHb.

™
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OuepenHON YKUH: CTOJI JJOMHTCSI OT 3aMOPCKUX SICTB (BKJIIOYAsk HEM30EKHYIO OyTBUIKY «Stoli»
(«CTonm4HOi»), HO...

b.B. C Hens0exHbIM OOKaIOM BOJBI U CTOJb XK€ HeM30eKHO! ynbiOkoi. Ha ero nmune He BUTHO U
TEHU YCTAJIOCTH... A JICHb BBIAAJICS TSHKEIBIM.

Korna mecTHble yHUBEpCUTETCKHE Ta3eTUnKU y3Hau o Busute b.B. na Kadenpy HccnenoBanus
Onepanuii, To oTopenopTepsl OBLIN TYT KaK TyT. ITO CHUMOK JUIsl YHUBEPCUTETCKOW MHOTOTHUPAXKKU
clleJlaH B MOeM KaOuHeTe.
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A 9510 B rocTsx y mpodeccopa Toi ke kadeapsl — [xeiimca Doska, KOTOPHIN BIOCIEICTBUH
CTall aMepHuKaHCKUM peaaktopoM Hamied ¢ b.B. kuuru Probabilistic Reliability Engineering (John
Wiley and Sons, New York, 1995).

UYepes Tpu aHs s yKe ObUI Ha ONEPAIIOHHOM CTOJE... A B 3TO BpeMs b.B. mo mpuriamenuto
npodeccopa Puuapna Cmura noexan B Yausepcurer CeepHoit Kaponunsl. Kornma yepes msate nHei
OH BEpHYJICS, 1 OBLI YK€ «Ha HOrax» — B aMEPUKAHCKHX TOCHHTAISAX HE JalT 3anexuBarbes! Ha

-136 -



BOCIIOMHUHAHUA

Han&KxHOCTB: BOIPOCH TEOPUU U TIPAKTUKI No.4, nexadbpp 2006

CIIEYIOIINH K€ JCHb s, CKpemsl 3y0aMu OT 00nM B «pa3pyOJeHHOI» TpyIHOH KJeTKe, yxe ObUI B
YHUBEPCUTETE: MEHS TOMPOCUIIH OBITH TIEPEBOTYUKOM...

Kax BCCriaa, B.B. ¢ Omeckom MPOBCJI JICKIUIO. Moero y4acTuss B KadeCTBC IICPCBOAYHUKA,
CCTCCTBCHHO, HC HOHaI[06I/IJ'IOCB. Ho = pemmi OCTaTbCiad Ha CHCHE, CECB HA CTYJl 3a TpH6YHOﬁ: OOHH
CITYCTUTBCA MO JICCTHULIC S 05l He cmor. Tak g u Mpocuaaeci, HE Masda Ha Tjia3ax ayJuTOpuu.
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Korna nexuus KoHYMIaCh U 3aTUXJIM aIUIOAUCMEHTHI, b.B. mojomnies ko MHe NOMOT MOJHATHCS CO
CTYyJIa, B3sUI MEHS IOJ PYKY, U Mbl TUXOXOHBKO OYKBAJIbHO MOMOJI3JIM B CTOPOHY CTYIEHEK, BEIYLIHX
co cuensl. Tyr g HeocTopoxkHO nowmyTwi: «b.B., a Benp Bce aymaror, uro 310 s Bac Beny, a He Bel
MeHs...» b.B. octanoBuics, comporasch oT cMexa, u ckazan: «Henb3sst Tak mrytuts, M1.A.! A TO Beab MbI
¢ Bamu, u npasna, — ynagem!»

B onun u3 gHe# 6buI0 TO camoe MHTEpPBbIO, kKoTopoe nposenu ¢ b.B. Hozep Cunrnypsamia u
Puuapn Cmur, conpoBoxaasmuii b.B. u3z Yausepcurera Ces. Kaposnnel B Bamunrron. MHTepsbio
npoxoauio B kabunere Hosepa, yuactBoBainu ere s 1 Jluma ['He ieHKoO.

B ogun u3 BewepoB k HaMm B roctu npuien Jxum Poink co cBoeil xenon JlxuH. Kaxercs,
uMeHHO Toraa Mbl ¢ B.B. «3aBepOoBanm» /[)kuMa B KauecTBE MEPEBOMYMKA HAIICH KHUTU C MOETO
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AHTIIMHICKOro Ha OOILEUYeNIOBEYEeCKU M OOLIEro peAakTopa, XOpOLIO MNOHUMAKOIET0 KOHBIOHKTYPY
aMEpPHUKAHCKOTO KHUKHOTO PBIHKA.

Mser ¢ b.B. MHOro rymasnu no Bamunrrony. Mens cnacano, 4TO OH INAauid MEHs IIOCIE
onepanuu. Ho umMeHHO ¢ ero momouipio s ObicTpo 0Open gusuueckyro dopmy. Korma mbl 6bu1M Ha
3HAMEHUTOM ApPJMHITOHCKOM Kiaaoumie, b.B. momyrun: «BoTt mMbl ¢ Bamu Ha BeTpede ¢ Oyaynmm»...
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MpsI TOBOpUIIM O MHOTOM, HO, MOKalyd, MEHbIIIE BCEro Ha mpodeccruoHabHbie TeMbl. b.B. Obu1
OOJIBIIION 3HATOK M JIFOOUTENb JUTEPATYpPhl, MY3bIKH, XKHUBOMUCH... OJHAXKIBI S CKa3ajld, YTO MHE Yy
MeHnaenbcoHa, KpOME CKPpUIMMYHOTO KOHIEPTA, MAJIO 4TO HpaBUTCA. b.B. He cTam MeHs pacnekars 3a
HE3HaHUE MY3bIKU UJIM Pa3bACHATh UTO U YeM Xopouio y Mennenscona. OH ckazall MHE IPpOCTO: «Brl
NpOCTO TOCHymIaiiTe ero mobosbiie, oH Bam monpasurcs...» W Beap MMEHHO Tak M MpPOU30LLIO!
Tenepp mucku ¢ My3bIKOM MeHIENbCOHA CTOAT Yy MEHS pAnoM ¢ PaxManuHOBBIM, beTxoBeHOM M
MouapTom.
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B npyroii pa3, s mokasuics, 4To ¢ AeTcTBa He JMoOmo [lymkuHa: MO3ramMu MOHUMAK, YTO OH
TeHUH, a cep/ueM He 4yBCTBYH... «K I[lymkuny mpuxoast ¢ Bo3pacToM..» Ho TyT moka s, BUANMO,
elle He CO3pel...

-

|

Hy, m xoHeuHO ke, Beuepamu OypHas coIMajibHas >HU3Hb. BAIIMHITOHCKHE MaTEMaTHKH
ycTpauBaiu B uecTh b.B. yxunsl y ce0s noma. Ha Bcex atux BcTpedax b.B. Obln Bcerna neHtpom
npuTsHKeHUs. B 00bIYHON aMepUKaHCKOW WHTEpHAIMOHAIBHON oO0cTaHoBKe b.B. oueHp mpuroamunock
3HaHHE, IOMUMO aHTJIMICKOTO, €I1e€ K HEMELKOIo ¢ (PAHILY3CKHM...
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CILIA-91

IIpomno nBa roxa, u b.B. omate npuexan B Bamunrron. Ha 51oT pa3 MHE ynanoch yCTPOUTH
IPUTJIAIIEHUE MPAKTUYEeCKH OT BeAylledl B TO BpeMs TeJIeKOMMYHHUKanMoHHOH kommnanuun MCI..
bonesns 3amerHO mporpeccupoBana, xots b.B. u He mokaspiBanm Buzma. OH B0OOIIE HHUKOTO HE
Harpy>kaja CBOMMH JINYHBIMU Tpo0JieMaMH, XOTsl HaM ObUIO BUIHO, YTO OH OBICTpee yCTaer...

|
‘Y
v ‘l‘

f
| I

| p,:. I

““AH

Ho Bce paBHO, OH Bcerna Obul B LEHTpe 000 AMCKYyCCHHM, Ila3a €ro CBETHIHMCH OOBIYHBIM
MHTEPECOM K CaMbIM pa3iINyuHbIM Ipobiemam. HecMoTpst Ha mpoOieMbl cO 370pOBBEM, OH COCTABUI
JUIs ce0s TIaH TypHE 10 Hay4HBIM LIEHTPpaM, KOTOPBIE €ro MPUTIaCHIIH.
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[lepBeiM BH3UTOM cTano mnocenieHue mrad-kBaptupbl MCI, pacmonoxe000ii HeBraleke OT
Jannaca — cronuiel mrara Texac. Ha BecbMa roHOM BeTpeue B 00JbIIOM akToBOM 3aiie b.B. Obln
npezacrasieH ayaurtopun Kpucom Xapau, koropeii O0but Torma Chief Scientist B kommanun. Ou
pacckasai, Kak ObIcTpo OH yOenun pykoBoacTBo ¢upmbl mpuriacutb b.B.: «f ckazan Ilpesunenty,
4TO JJIs1 HAC MPUHATH npodeccopa ['Henenko, 3To Bce paBHo uTo 1ist Jloc-Anamocckux Jlaboparopuit
npuHATH B cBoe Bpemsi HopOepra Bunepa». Ha ¢oto Bam3y Kpuc Xapau mpencrasmser ['HeneHko
paboOTHHKAM KOMITaHUH.

ITocne TOro, Kak Xap)m npeacTaBuil €ro, b.B. HecnenmrHo Hayan CBOIO JICKIUIO, 3aTPOHYB PsI
HpO6H€M, CTOsBHIMX B TO BpCMs IICPC kommanueii. Bcro JICKOUIO Ha cel pa3 OH IpPOBCI CHASA HaA
CLICHE: CKa3bIBAJIOCH IJIOX0€ CAaMOYYBCTBHEC MOCIIC JUIMTCIBHOIO IEPEIICTA.
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UYepes nenp b.B. u MbI ¢ Jumoii BeuieTenu B bocToH, B ['apBapackuil YHUBEPCUTET, TIE HaC
BcrpeTusl EBrenwmii JINTBaK, OMH M3 JIy4IINX MOMX aCIUPAHTOB, KOTOPBIM pabOTal B YHUBEPCUTETE.
Ha ¢oto B3y (cnaBa Hanparo): E.JIutBak, JI. 'Henenko, b.B. u aBTop)

#T]

HARVARD SCHOOL OF PUBLIC HEALTH
SEBASTIAN S. KRESGE BUILDING

677 HUNTINGTON AVENUE

ITockonpky ayauropusi ObUla «HE CIHMIIKOM MareMaTrudeckoi», b.B. BeiOpan Temy: «Teopus
BEPOSITHOCTEM M MAaTeMaTHYeCKOM CTAaTUCTUKHU OT CPEAHEBEKOBbs 10 Hamux aHeW». HyxHO cka3arts,
yro b.B. Bcerga yamBuTENbHBIM 00pa3oM YyBCTBOBAJI ayJIUTOPHUIO YK€ 3apaHee, Ja U B MpoIecce
MepeCcTpanBaJICs, YTOOBI YBIICYb ayIUTOPUIO, KAK MOKHO OOJIBIIIE.
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E7T Hurcnpron Ammee Brasen, Magadhizes 0107 [&1%] 212a05s

g HARVARD SCHOOL OF PUBLIC HEALTH
| } :

BAX: [EL7) TRE:17EI
Iecarann deqk boosear, e rd sy

COLLOQUIUM SERIES

Professor Boris V. Gnedenko

- Chairman, Depantiment of Probabilicy Theory

Mioscoar Ulniversity

will speak oo

"Probability Theory and Mathematical Statistics

from Medieval to Modern Times"

Monday, December 13, 1953 Caffes, 1ea and cookies
4:00 - 5:00 p.m. 3530 - £:00 pom
Kreage, Room 0-3 Cutsids Krespe, Room G-3

ARCUT THE SPEAKER: Professor Gaedenkn B ame of (ke grestes) living probehilisz, Ais conbrareiioes o
prebailby theory and stmbaics Bave sssersd hi place iz the hissory of Mybengiics, His peeules o li=i
dimributicns of crdersd sunbrics o sireseiing of cisdee vweidbe are classical, He was one of @ie i
of Queuieg Theooy and Raliahifry Theeey. Frofmaser Onedeck w2 pupdl, cofeagoes, co-yithor aad a parscnal
friene of Prafessor Andnsy Koleogoeoe, ome of e ceiger of Modern Probabllly Theooy. Amang thez joam
polilkeaion is e wal baiws ook Lini Dinribetonr for Somr of Roasion Varabyer,

Profesor Credaikn s o saafirchesaive and niriguiag hisorcal review which was pubiiabal is the
Ll ediins af hiy frems T Thaory of Frodatine. This weibook: b been maaded T Sdny genaraions aof
miFdiEredliciass,

Profsisie Onadenis is 33 Ronsrary Member af the Amerizas Sianisical Soclety amd e Royal Siatistical
Socery ad vl g as Hemorsy Prodeaor ai the Untvarsiny of Derdin aned the Urdeersicy of Aibezas,

This talk i ce~spomaored by S0TAS Inc., Beckyille, Meryland,
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b.B. Obu1, uTO Ha3bpIBaeTCs, B yaape. S 3Haji, 4TO MUCTOPHUsS MaTeMaTUKU - «kKOoHEKk» b.B., HO He
IpeCTaBIsA, KaK HHTEPECHO MOYKHO PAacCKa3blBaTh O Ka3aJI0Ch ObI CIAMIIKOM (POPMAaIbHBIX BEIllaX...

Cpasy nocie nekiuu Obl1o 00s3aTenbHOe U3MEpeHHe AaBieHus. Jluma MacTepCKku CIpaBisics ¢
00513aHHOCTAMH CEMEHHOTO BpadeBaTelsi: 3HAM, KOT/Ia M YTO HAJO JaTh OTILY...

Oto OblIa, KaXkeTcs, MOCJe AN cepbe3Has noe3nka b.B... Bpems nHeymonumo paspymano ero
opranusM, 00Je3Hb yK€ BBIIUIA H3-0J KOHTposis. Ho OH mpomosnkam MHOTO TPYIUTHCS, MUcCAl
OJTHOBPEMEHHO HECKOJIbKO KHMT.

Korza s mocnennuii pasz Haectun bopuca Bnagumuposuua B Mockse setom 1995 roza, oH yxe
IIPAKTUYECKU HE BCTaBaJl CO CBOET0 Kpecia B FOCTUHOMN. S mpuBe3 eMy Hallly TOJIBKO YTO BBIIIEIIYIO
kuury Probabilistic Reliability Engineering. Bropas kuwra, Satistical Reliability Engineering
HamMcaHHas Hamu coBMecTHO ¢ MHropem IlaBimoBeiM, Bbiia Tombko B 1999 romy... bopuc
BnanumupoBud ee yxe He yBUIEN...
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Attantion!

The Russian version of the articles
is not authentic to the English ones.

Buumanmne!
Pyccknii BapraHT pa3MEIIEHHBIX B KypHAJIE cTaTen

HC ayTCHTHUYCH COOTBCTCTBYIOLIECMY BApUAHTY cTaTen
Ha aHTJIMHACKOM SI3bIKE.

- 148 -



I SSN 1932-2321

© RELIABILITY: THEORY & APPLICATIONS No.4 (Vol. 1), December 2006,
San Diego, 2006

http://www.gnedenko-forum.com/Journal/index.htm



http://www.gnedenko-forum.com/Journal/index.htm



