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prepared by D.B. Gnedenko

Boris Vladimirovich Gnedenko (Russian: Bopric Bnagumuposuu I'nenenko; January 1, 1912 —
December 27, 1995) was a Soviet mathematician and a student of Andrey Nikolaevich
Kolmogorov. He was born in Simbirsk (now Ulyanovsk), Russia, and died in Moscow. He is
perhaps best known for his work with Kolmogorov, and his contributions to the study
of probability theory, such as the Fisher—Tippett—-Gnedenko theorem. Gnedenko was appointed
as Head of the Physics, Mathematics and Chemistry Section of the Ukrainian Academy of
Sciences in 1949, and also became Director of the Kiev Institute of Mathematics in the same
year. Gnedenko was a leading member of the Russian school of probability theory and statistics.
He also worked on applications of statistics to reliability and quality control in manufacturing.
He wrote a history of mathematics in Russia (published 1946) and with O. B. Sheynin the
section on the history of probability theory in the history of mathematics by Andrei
Kolmogorov and Adolph P. Yushkevich (published 1992). In 1958 he was a plenary speaker at
thelnternational Congress of Mathematicians in Edinburgh with a talk entitled "Limit theorems
of probability theory". We publish his short memoir and updated bibliography.

Dmitry A. Maevsky, Svetlana A. Yaremchuk, Ludmila N. Shapa

A METHOD OF A PRIORI SOFTWARE RELIABILITY EVALUATION ......cccoooiiiiiiiiiiiniiciiee

In the given paper a method of a priori evaluation of the amount of latent faults, the estimated
latent defect density and their determination probability in Software before testing process is
described. The possibility of the method usage for different schemes of the Software
development process has been found. The a priori estimation of these reliability indexes makes
the management decisions at the stage of testing more effective.

Farhadzadeh E.M., Farzaliyev Y.Z., Muradaliyev A.Z.

COMPARISON PARAMETERS AVERAGE AND INDIVIDUAL RELIABILITY EQUIPMENT

OF ELECTROPOWER SYSTEMS ...ttt e

Existing comparison criteria average values of random variables of general population cannot be
used at comparison of average random variables of multivariate data. The method, algorithm and
an example of calculation of critical values recommended statistics offered.

Eugeny Y. Kolesnikov

UNCERTAINTY OF PROBABILITY COMPONENT OF ACCIDENTAL RISK .......cccocoviviiiniinnnen.

Concept of accidental risk is intended to be an objective measure for assessing the risk of
accidents in the technosphere. Metric of risk should combine estimation both probability
(possibility) of the accident and the damage it caused. For various reasons, any parameter of risk
has uncertainty. The problem of uncertainty quantifying arose very early in the study of
accidental risk. Often used in practice dotted (scalar) estimation of probabilistic component of
risk metric are in most cases inadequate since embody great internal uncertainty
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The objective of every industry is to manufacture and supply products that will perform its
intended functions without fail in the actual field. A reliable design (there is a misconception that
a reliable design will always give a reliable product) may not necessarily turn out to be a reliable
product always. Even if a product having reliable design is manufactured and used in the field its
reliability may be unsatisfactory. The reason for this low reliability may be the product was
poorly manufactured by using substandard manufacturing processes. Therefore to produce a
reliable product, evaluation of manufacturing processes or vendors is necessary. In this work an
attempt has been made to formulate a methodology which will help in evaluating the design
reliability as well as the vendor selection process. The proposed methodology includes reliability
prediction to effectively predict the design reliability and HALT (Highly Accelerated Life
Testing) for vendor selection by qualitatively comparing the prototypes of same design
manufactured by different vendors. A case study on a power electronic product is included to
explain the methodology.

Smagin V.A.
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The model of optimum three-dimensional likelihood quantization of the determined or casual
volume space is offered by set of equal quanta at which the probability of representation
quantized reaches spaces of the maximum value. The size of optimum quantum is defined by
distribution of its zone of influence, values of boundary probability and influence parameter. The
model of estimation of quantity of the information or other product in quantization space is
entered.
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TECHNICAL OBJECTS ...t et e e

Hydropneumatic part of each complex technical object has its own specifics. It determines the
specifics of the repair work on that part. Based on possesses collected information from
experimental study about the failures in hydropneumatic part of a typical complex technical
subject - machine tool by CNC. Synthesized are conclusions and recommendations for
enhancing the effectiveness of using recreational events.
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BORIS VLADIMIROVICH GNEDENKO
MEMOIR AND BIBLIOGRAPHY
(on Russian)

Boris Vladimirovich Gnedenko (Russian: Bopuc Bragumuposuy ['nesenko; January 1, 1912
— December 27, 1995) was a Soviet mathematician and a student of Andrey Nikolaevich
Kolmogorov. He was born in Simbirsk (now Ulyanovsk), Russia, and died in Moscow. He is
perhaps best known for his work with Kolmogorov, and his contributions to the study of probability
theory, such as the Fisher—Tippett—Gnedenko theorem. Gnedenko was appointed as Head of the
Physics, Mathematics and Chemistry Section of the Ukrainian Academy of Sciences in 1949, and
also became Director of the Kiev Institute of Mathematics in the same year.

Gnedenko was a leading member of the Russian school of probability theory and statistics. He
also worked on applications of statistics to reliability and quality control in manufacturing. He
wrote a history of mathematics in Russia (published 1946) and with O. B. Sheynin the section on
the history of probability theory in the history of mathematics by Andrei Kolmogorov and Adolph
P. Yushkevich (published 1992). In 1958 he was a plenary speaker at thelnternational Congress of
Mathematicians in Edinburgh with a talk entitled "Limit theorems of probability theory".

We publish his short memoir, prepared by D.B. Gnedenko, and updated bibliography
B.V. Gnedenko.

BOPUC BJAANMUPOBUY 'HEAEHKO
(01.01.1912—27.12.1995)

(Iloopobnee o sncuznu Bopuca Braoumuposuua Mod’cHo npouumams 8 e20 60CHOMUHAHUSX
«Mos ocuznv 6 Mamemamuxe u mamemamuxa 8 moeu xcusHuy (Ne 1169 oubruoepagpuu))

bopuc BnagumupoBuu I'Henenko pomwica 1 suBaps (mo HoBomy ctmimo) 1912 ronxa B
Cumbupcke (HbIHE YIIbSHOBCK).

Ero nex Bacunuit Kcenodontouu I'nenenko (r.p. 1850) u 6a0ymika Anactacust M3otoBHa
(r.p. 1854) (06a mo oTIIOBCKOM JMMHUHM) — KpecThsiaHe [lonTaBckoii ry0epHun, mepedpaBmuecs B
cemunecaTeix romax XIX Beka B Kazanckyio ryOepHUio, T/ie OHU TOJYYMIH 3€MJII0O B CEJE
bazapubiit Martak Cniacckoro yes3zna. Y Hux 0bu10 yetBepo aereit: Muxawi (r.p. 1879), Bnagumup
(1886-1939), Cepreti (t.p. 1889) u Anna (r.p. 1893).

Orent bopuca Brnagumuposuya — Bragumup BacunbeBuu ['HEIEHKO — OKOHYMII
3eMJICYCTPOMTENIbHOE YUIIIHINE U padoTan 3emiemepoM. Mama — Mapust CrenanoBHa (1886-1961)
— pomwitack B Koctpome, okoHUMIIAa IPOTMMHA3HI0 (CEMUJIETHEE YUIIIMIIE), B KOTOPOU MOJIydnia
MY3BIKQJIbHYIO CIELHMaNu3alnio (urpa Ha (QOpTeNnbsiHO), aBaBLIYIO MPABO IPEMNOJIaBaTh MY3bIKY.
bpar — I'ne6 BnamumupoBuu — poauics 1 HosiOps 1909, moru6d 27 oxrtabps 1943 roma mpu
¢dopcupoBanuu /{Henpa B paiioHe J{HenponeTpoBcKa.

B 1915 romy cembs mepeexama B Kazanb, rie OJHOBpEeMEHHO ¢ pabOTON 3emiieMepa
Brnagumup BacunbeBud ¢ ocenn 1916 rona cran ctyaeHToM GU3HKO-MaTeMaTHIeCKOTO (aKyinbTeTa
yHuBepcutera. Becnoit 1918 roma no noxxHomy noHOCY oHOTO M3 Koyuter Biagumup BacunbeBuu
OBLT apecToBaH U O0JIee MOyroaa MpoBel B KoHIarepe noj Kazansio. Ero 3m0poBbe ObIJI0 CHIIBHO
MOI0PBAHO, U 10 BO3BPAILEHUU JOMOM OH ObUI BEIHYX/IEH OCTaBUTh CTYJIEHYECKYIO CKaMBIO.

Oroit xe ocenbto 1918 roga bopuc Bnagumuposuu (b.B.) noctynui B mkomny. Kak on cam
MUIIET B CBOMX BOCIOMUHaHMIX: «Bce Obl Xxopomo, ecnu Obl He ObUIO apudmeruku. S
NEUCTBUTENBHO HE JIOOWI apu(METHKy, XOTS CKJIaJAbIBajl, BBIUMTAN, YMHOXAJI U JIEIUI COBCEM
HEII0XO. Sl yBIIEKauCs no33ue».
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4 anpens 1922 roga Bnanumupa BacunbeBrnya BHOBB apecTOBBIBAIOT, U OH 0OoJjiee Tpex
MecsueB npoBouT B TiopbMe ['TIY. Ero Beimyckatot 12 utonst. OcraBarbesa B Kazanu 66110 onacHo,
U ceMbsi B CeHTAOpe mnepeesxaer B lammu, rae Brnagumup BacunbeBud HaumHaer paloTaTh
crapuuM 3emieyctpouteneM. K npuesny cembu B ['annu HaGop B IIKOJIBI ObLI 3aKOHYEH, U 3TOT
rox ¢ bopucom u ero 6patom I'mebom 3aHumaercs mama. «Mama y3Haia mporpaMmy M Hayaia
3aHMMATbCS C HaMH, 4TOObl Mbl He oOTcTanu. Jlocrtanu y4eOHUK TpaMMaTUKH, apu(METUKY
Kucenesa, yuebHuk reorpaduu MBanosa. 5 ¢ 0coObIM y10BOJILCTBUEM UMTaN Y4EOHUK reorpaduu
U y4yus MpaBUjia TPaMMaTHKU PYCCKOTO s3blKa. <...> JleToM Mbl ObUIM 3a4MCIIEHBI C OpaTOM B
IIKOJIY B OJTUH M TOT K€ IIECTOM KJIaccy.

B anpene 1925 rona cemps nepeeskaet B CapaToB. IT0 OBLIO CBA3aHO C TEM, YTO POIUTETH
Havyaiu OECIOKOWTHCS O JajbHEeHIeM oOpa3oBaHMHM CBOMX J€TEH, KOTOphIE 4Yepe3 JBa Toja
JOJIKHBI OB OKOHYUTD HIKOJTY (B TO BpeMs cpeHee 00pa3oBaHue ObLIO JEBATHUIETHUM ).

B CaparoBe Oparbsi ObliM 3auncieHsl B 1Koy Ne 3, ObIBIIee peabHOE YYHIIUIIE.
BoIsicHUI10Ch, YTO OHU CEPbE3HO OTCTANIM 10 XUMHUU U MaTematuke. Ha oceHb UM ObLIM Ha3HAUYEHBI
MEePEIK3aMEHOBKH I10 3TUM IpeMeTaM. JTO 0Ka3aJloCh OUEHb MOJIe3HbIM. « MBI cymenu mpoiyMaTh
BECh MaTepuaj M0 MaTeMaTUKe U MO XMMHH, IPOpPElIaTh 10 MHOTY JECATKOB 3a/ay, U OCEHbIO,
Onarojapsi ToMy, Mepe3K3aMeHOBKa Ipouuia OjaronoyiyyHo. bonee Toro, Xumusi 1 MareMaTuka
CTaJId BOCIIPUHUMATHCSI COBEPUIEHHO CBOOOJHO, 33Ja4d HE BBI3bIBAIM HUKAKUX TPYAHOCTEH, U 5
Hayajl pelaTh 3ajadyd cpa3y B yMe, Kak TOJIbKO y3HaBajd ycioBue. [lo maremaTtuke U XUMHUM S
BBIJIBUHYJICSI B YHUCJIO TEPBbIX YYEHHKOB Kiacca. OIHOKIACCHUKU CTajld OOpamaThCsi KO MHE 3a
nomolunep0. MaremaTika cTajla MHE HPaBUTHCA.<...> MHe HpaBUJIIOCH YUYHMTHCS, JONOJHUTEIBHO
YUTaTh KHUTH, pElIaTh HECTaHAAapTHbIE 3ajaun.<...> S noctas cCOOpPHMK KOHKYPCHBIX 3ajad,
Ipe/ylaraBlinxcs Ha BCTYNMUTEIBHBIX 3K3aMeHax B IleTporpaickuii MHCTUTYT HWHXKEHEPOB IyTel
coobmenusa. Hu ona 3a1aua u3 3Toro cOOpHUKa HE BbI3BaJIa y MEHs 3aTpynHeHui.<...> S otnaBan
cebe OTYET B TOM, YTO XOUy YUMUTbCA Jaibllie U Oyay A0OMBAThCS ATOro mpasa. Sl THIATENBHO
M3Y4MJI IPaBHJIa IPHEMa B By3bl CTPaHbl U MOBCIOAY HATAJIKUBAJICSA HA OJIHO TpeOOBaHUE, KOTOPOMY
sl HE YJIOBJIETBOPSUL, — MOCTYHAIOIIEMY JOJKHO UCIOIHUTHCS 17 neT, MHe ke ObLIo Tosbko 15.<...>
Bpat xoTen crath WM UHXEHEPOM, WM (PU3UKOM, a 51 MeuTajl 0 KopabiecTpoeHuH. S qaxe mnocnan
B JleHuHrpaackuii KopabJaecTpPOUTENbHBIM HWHCTUTYT MHUCBMO C MPOCHOOIM NOMYCTHUTh MEHS K
BCTYIUTEIbHBIM SK3aMEHaM B MOU ISATHAALATH JIET».

N3 ropona ma Hee Ha 310 mmceMo b.B. momyumn otka3. Torna oH mochliaeT MUChMO
HapoJHOMY KoMuccapy npocsenieHus: A.B. Jlynagapckomy ¢ mpocb00# pa3penmTh eMy IOCTYIaTh
B CapaTtoBckuil ynuepcuter. K Hagamy BCTYNUTENbHBIX SK3aMEHOB pa3pelieHne ObUIo MOJIYYeHO.

C ocenu 1927 rona b.B. — crynenT ¢usnko-mMaremaTueckoro gaxyiabrera CapaTroBCKOro
yauBepcurera. «B mae 1930 rona Ham oOBSBUIM, YTO Mbl OyZE€M 3aHMMATbCsSl BCE JIETO, C TEM
yTOOBl B CEHTSIOpEe pa3bexaThCsi MO MecTaM padoThl. BbUIO pelIeHo OpraHu30BaTh YCKOPEHHBIHM
BBITYCK.<...> DK3aMe€Hbl ObUIM ClIaHbl, U B CEPEIUHE aBryCTa HaM OBLIM BbIJAaHbl JOKYMEHTHI 00
okoHuaHuu CapaTOBCKOro yHHMBepcuTeTa. Sl He WUCHBITBIBAT OT 3TOT0 HU pajoCTH, HU
yIOBJIETBOPEHUs. Sl MOHMMA, YTO MOJIY4YEHO YIIepOHOe 00pa3oBaHKE U HYKHO IMPUIIOKUTH MHOTO
COOCTBEHHBIX YCHIJIMH, YTOOBI UCIIPABUTh MOJIOKEHUE JEID».

OpauH u3 ynuBepcuterckux npenoaasareneii b.B. — npodeccop I'eopruii [lerpoBuu boes —
B 9TO BpeMs ObL1 MpUIJalleH 3aBeloBaTh Kadeapoll MaTeMaTHKU B OpraHusyemblii B VBaHOBO-
BosneceHcke TeKCTWIBHBI MHCTUTYT M, B CBOIO ouepenp, npumiacuwi b.B. Ha nomwkHOCTH
aCCHCTEHTa TOU Kadeapsl.

B UBanoBo-Bo3Hecencke b.B. mpenomaBan u 3aHMMalicd BOIpPOCAaMH NPUMEHEHUS
MaTeMaTUYECKUX METOJIOB B TEKCTHIILHOM Jiejie. 37ech UM ObUIM HalKMCaHbl €ro NepBble paboThl 110
TEOpPUM MaccoBOro oOchmykuBaHus, 31ech b.B. yBiekcs Teopueil BeposTHOCTEH. DTOT MEpUON
JeSITEIbHOCTH ChIIpajl OTPOMHYIO POJIb B €r0 (POPMHUPOBAHUU KaK YUEHOTO U IeJarora.

[Torumas He06XOAMMOCTD Yri1yOJieHusl CBOMX MareMarthyeckux 3HaHuii, b.B. B 1934 rony
MOCTYIMAaeT B AaCHUPAHTypy MexaHuKo-Maremaruudeckoro (axkymprera MIY. Ero nHaydyHbIMEU
pykoBojutensmu craHoBsTes A.Sl. Xununs u A.H. Konmoropos.
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B acnupantype bB.B. yBinekcs mnpenenbHbIMH TEOpEMaMH JUISI CYMM HE3aBUCHUMBIX
cirydaiiHeIX BenuuuH. 23 uroHs 1937 roga oH 3aUTHI KaHIUIATCKYIO AUCCEpTalHioO HA TeMy «O
HEKOTOPBIX Pe3y/bTaTax Mo TEOPUU OE3TPaHUYHO JIETUMbIX paclpeesieHui», 1 ¢ 1 ceHTa0pst 3Toro
K€ ToJla OH — MJIaIIINKA HaydHbIM cOTpyAHUK MHcTHTyTa MaTemaTtuku MI'Y.

B paborax A.fl. XunumHa u ['"M. baBnu ObLIO YCTaHOBJIEHO, YTO KJIACC BO3MOXMKHBIX
MIpe/ieNbHBIX PacHpeeIeHU Uil CyMM HE3aBUCHUMBIX CIIYYalHBIX BEJIMYMH COBIAJACT C KJIACCOM
0e3rpaHMYHO JIeIMMBIX pacnpeneneHuid. OcTaBajoch BBISICHUTh YCIOBUS CYIIECTBOBAHUS
IIpe/iebHBIX PACIPEAETICHUN U YCIOBUS CXOJMMOCTH K KaXXJIOMy BO3MOKHOMY MpEIEeIbHOMY
pacrnpeieneHuo. 3aciayra MOCTaHOBKHM M pelieHus dTUX 3anad npuHamiexut b.B. 'megenko. s
pelieHrs BO3HUKIIMX mpobiieM b.B. mpeanoxkun opuruHaibHbIA METOJI, MOJYYMBIIMM Ha3BaHUE
METO0/1a CONPOBOXKAAIOIINX OE3rpaHUYHO JETUMBIX 3aKOHOB (KAes MeTo/a MOSBWIACh B OKTIOpe
1937 rona u omybnukoBaHa B "Jlokmamax AH CCCP" B 1938 roay). OH mo3BOJIUI €AMHBIM
[IPUEMOM MOJIyYUTh BCE paHee HallIeHHbIE B 3TOM 00J1aCTH pe3yJIbTaThl, a TAKXKE U PsiJ HOBBIX.

B Houb ¢ 5-ro Ha 6-0oe nekabpst 1937 roma bopuc Brnagumuposuu Obul apectoBaH. Emy
NpEeIbsBUIN HAJAyMaHHOE€ OOBHHEHHME B KOHTPPEBOIIOLMOHHOMN NEATENbHOCTH U YYacTUU B
KOHTPPEBOIIOIMOHHOM rpynie, Bo3riaasisiemoil npodgeccopom A.H. Konmoropossm. Ero Bogunu
Ha JIOIPOCHI, BO BpeMsi OJHOTO W3 KOTOPHIX €My HE JaBajld CHaThb B TE€YEHHE BOCbBMHU CYTOK.
TpeboBaym moanucarb OyMaru, TMOATBEpXKAArONIMe OOBUMHEHUs. bopuc BragumupoBud He
MOANHKCAT HUYEro, 4To Moryio Obl ObITh HocTaBieHo B BuHy emy, A.H. KoiamoropoBy uiu xomy-
6o npyromy. B xonne mas 1938 roga ero oco6oauiu.

C ocenn 1938 roma b.B. — noment xkadeapsl TEOpHUH BEpPOATHOCTEH MEXaHHUKO-
MatemaTuueckoro axynbrera MI'Y, yuenslil cekperapp MuctutryTa maremaruku MI'Y. K satomy
nepuoy otHocsatcs padotel b.B. 'HeneHko, B KOTOPBIX JaHO peEIIEHHE ABYX Ba)KHBIX 3ajad.
[lepBas U3 HUX Kacajach IMOCTPOEHUSI ACUMITOTUYECKUX pacIpe/ieIeHM MaKCUMAaJIbHOTO 4JeHa
BApPHUAIMOHHOTO PAJia, BBISCHEHUSI IPUPO/IbI MPEAETbHBIX PACIPEICICHUNA U YCIOBUN CXOAUMOCTH
K HUM. BTopas 3agada kacanack MOCTPOEHHS TEOPHH MOMPABOK K MOKa3aHUSIM cueT4uKoB I eiirepa-
Miomiepa, IpUMEHsIeMbIX BO MHOTHX 00J1acTAX (U3UKH U TEXHUKH.

28 mas 1941 rona b.B. 3amuTiin TOKTOPCKYIO AMCCEPTALNIO, COCTOSIIYIO U3 JIBYX YaCTEH:
TEOPUHU CYMMUPOBAHUS U TEOPUH MAKCUMAJIbHOIO WiEHA BapHALlMOHHOTO psja.

B ronel Benukoii OtedecTBeHHO# BOHHBI b.B. mpuHuMan akTuBHOE ydacTue B pELICHUH
MHOTOYMCIIEHHBIX 33/1a4, CBSI3aHHBIX C 0OOPOHOI CTpaHBbI.

B ¢espasie 1945 roga bopuc Brnaaumuposuu uzbupaercs wieHoM-KoppecnonaeHToM AH
YCCP wu nanpasnsercs [lpesmmuymom AH YCCP Bo JIbBOB mii BOCCTAaHOBJICHHS pPabOTHI
JIbBOBCKOTO yHHBEpPCHUTETA.

Bo JIsBoBe b.B. uunrtaer pasHooOpaszHbie KypChl JICKIIMA: MaTEeMaTUYECKHH aHalu3,
BApUAI[MOHHOE HCUUCIIEHHE, TEOPUI0 AaHAIUTHYECKUX (QYHKIUH, TEOpPUIO BEPOSTHOCTEH,
MaTeMaTUYECKYI0 CTaTUCTHUKY M Jp., B OKOHYATEJIbHON (OPMYIHUPOBKE JOKA3bIBAET JIOKAJIBHYIO
MIpe/IebHYI0 TEOPEMY JJIsi HE3aBHUCHUMBIX, OJMHAKOBO pAaclpeAeieHHBIX PElIeTUaThIX ClIaraeMbIX
(1948 r.), HauMHaeT ucciaeloBaHUs N0 HEemapaMeTPUUEeCKUM MeToJaM cTaTUCTHKU. Bo JIbBoBe nm
ObUIM BOCIIMTaHbI TaslaHT/IMBbIe yueHUukHu — E.JI. PBaueBa (FOmenko), FO.I1. Crynues, U./1. Ksur u
Ap.

Kypc nexumii no Teopun BeposTHOCTEN Mociayxkui bopucy BaagumupoBudy OCHOBOM IJis
HanucaHus ydeOHuka «Kypc teopuum BepositHOocTei» (1949 r.). Dra KHMra MHOTOKPAaTHO
u3/laBajach B pa3HbIX CTpaHaX U SBJSETCS OJAHMM M3 OCHOBHBIX YYEOHHUKOB IIO TEOPHH
BEpOSITHOCTEN W B Hamu THU. B 31Tu ke rogael um coBMectHO ¢ A.H. KonmoropoBeiM Hamucana
MoHorpadus «I[IpenenbHple pacnpeneaeHus i CYMM HE3aBUCHMBIX CIIyYalHBIX BeauduH» (1949
r.), 3a Kotopyto aBTopbl Obuin ynoctoeHsl npemun AH CCCP um. ILJI.YUeObrmena (1951 r.).
CoBmectHO ¢ A.Sl. Xunuuneim b.B. numer «2nemeHTapHOe BBEICHUE B TEOPHUIO BEPOSTHOCTEI)
(1946 r.), xoTOpPOE, B CBOIO OUEpeb, BhIACpkKaio MHOkecTBO u3aanuii B CCCP u 3a pyoexom (12—
0€ pyccKosI3pIuHOE u3anue BoinyiieHo B 2012 roxy usgarensctBoM «Enutopuan YPCCy»). Kpome
storo bopucom BragumupoBruuyem Obula HamucaHa 3amedarenbHas KHuUra «Ouepku Mo HCTOPUU
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matematuku B Poccum» (1946 r1.) (4-0oe wu3nmanue sToil kHMru BbimymieHo B 2009 roxy
n3natenbeTBoM KHmkHbINA oM «JIubpokomy).

B 1948 rony Bb.B. uzbupaercs akagemukom AH YCCP, u B 1950 roay Ilpesunnym AH
YCCP mnepeBoaut ero B KueB. 31ech OH BO3IMIABISET TOJBKO YTO co3laHHBIA B HHCTHTYTE
matematuku AH YCCP otaen Teopuu BepOSTHOCTEM M OJHOBPEMEHHO HAUMHAET 3aBEIOBATh
kadenpoi Teopun BeposTHOCcTeN U anredpsl B KueckoMm yHusepcurere. O4eHb CKOPO OKOJIO HETO
o0pasoBayiach rpyIina MOJIOACKH, 3aHHTEPECOBABIIICHCS TEOPHUEH BEPOSTHOCTEH M MaTEMaTHUIECKON
cratuctukoi. [lepBeiMu kueBckumu yuenukamu b.B. 6b111 B.C.Kopomtok, B.C.Muxanesuu u A.B.
Ckopoxo.

B 310 Bpems b.B. yBiekcs caM M yBJIEK MHOTHX CBOHMX YYEHHMKOB M KOJUIET 3aJa4aMy,
CBSI3aHHBIMU C MPOBEpKOil ogHOpoaHOCcTH ABYX BbIOOpOK. B.C.Kopomok, B.C.Muxanesuy, E.JI.
PBaueBa (FOmenko), FO.I1. CtyaneB u ap. MOTyIHIN CEpbEe3HbIE pe3yIbTaThl B 3TON 00JIACTH.

B konue 1953 rona b.B.I'menenko Obw1 HampaBieH B ['JIP nns ureHus nexkuuid B
yauBepcurere uM. ['ymboubara (bepaun). On nposen Tam Bech 1954 rox. 3a sto Bpems b.B. cymen
3aMHTEPECOBAThH OOJIBINYI0 TPYMIY MOJIOABIX HeMenkux matremaTukoB (. Kénur, U. Kepcran, K.
Marrec, B. Puxtep, I'.- U. Poccbepr u np.) 3amagyamu T€OPUH BEPOSTHOCTEH U MaTEMaTHUYECKON
cratuctuku. [IpaBurensctBo ['JIP Harpagmino bopuca BragumupoBuda cepeOpsHBIM OpJieHOM «3a
3aciyru nepeq OreuecTBomM», a yHUBepcUuTeT UM. ['yMO0ibTa M30pa ero Mo4YeTHbIM JOKTOPOM.

BepuyBmuce B xonue 1954 roma B Kues, b.B. nmo mopydennto I[Ipesmmuyma AH YCCP
BO3IJIaBWJI paboTy MO oOpraHu3anuu BerumcnutenbHoro mneHtrpa. bl co3maH KOJUIEKTHB, B
KOTOPBIMBOIILIIM  COTPYAHUKH Jaboparopuu akagemuka C.A.JlebeneBa, aBTOpa TiepBOM B
KoHTUHEeHTanbHOU EBpone OBM, nonyunBmieir HazBanune MOCM (maniast 31€KTpOHHAsi CUETHAs
MamnHa). JlabopaTopuss kK 3TOMy BpEeMEHHU BO3IJIABIsUIach €€ CTapeHIlMMU COTpYyTHUKAMU —
E.A.lllka6apoit u JI.H. damesBckum, T.k. cam C.A. JlebeneB yxe nepeexan B MOCKBY, rie emy
Obl7a opydeHa opranu3anusi MHCTUTYTa TOUHOW MEXaHWKW W BBIYUCIUTEIBHONW TEXHUKU. B 3TOT
KOJUIEKTMB BOLIIM M MAaT€MaTUKH, CpeIud KOTOpPhIX B IMEPBYIO OYepedb HaJA0 Ha3BaTh
B.C.Kopomoka, E.JI. FOmenko u W.b. Ilorpedsicckoro. Hauanace paGoTa 1mo mpoeKTHPOBAHUIO
yHHUBEpcaJbHOM MamuHbl «KueB» M crneuuanu3upoBaHHOW MAIUUHBI JJIS PEIICHUS CUCTEM
JUHENHBIX anreOpanyecKkux ypaBHEHUI.

OpnnoBpemenHo b.B. Hayan uutath B yHHBEpCUTETE Kypc HporpamMmmupoBanus g OBM u
BO3IJIaBWJI pabOTy MO HAMMCaHUIO yueOHUKaA MO ImporpammupoBaHuio. I1ot Kypc (nepsas B CCCP
KHUTa 110 MpOrpaMMHUPOBAaHUIO B OTKPBITON neuyaTtu) Obul u3ad B Mockse B 1961 rony (aBTOphI —
b.B. I'nenenko, B.C. Kopouok, E.JI. FOmenko). B ato xe Bpems (1955 r.) [Ipesuauym AH YCCP
Bo3noxkun Ha b.B. I'mepenko oOGs3anHoctu nupektopa HMuctutyra matemaruku AH YCCP u
npezacenarens 6ropo ¢puznko-marematudeckoro otnenenus AH YCCP.

B aroT nepuoa bopuc BraaumupoBuu HaumHaeT pa3pabaThiBaTh JBa HOBBIX HANPaBICHUS
MIPUKIIAIHBIX HayYHbIX MCCIIEI0BAaHUN — Teoput0 MaccoBoro oocnyxupanus (TMO) u npumeHeHue
MaTeMaTU4YECKUX METOJIOB B MEIULIMHE.

K nepBomy on npusnex U.H.Kosanenko, T.I.Mapesnosuua, H.B.fposunkoro, C.M.bponu
u gap. b.B. npumenun wmeroapt TMO Kk pacueTy 3NIEKTPUYECKUX CETEH MPOMBIIIICHHBIX
npennpustuii. B 1959 rony Obuin u3nanel «Jlekuuu mo TEOpuUM MaccoBOTO OOCTYKMBaHHS»
(Beimyck 1), npountannsie b.B. B KBUPTY! B 1956-57 ronax. 3aTeM MoCIen0Baan BBITYCKH 1-2
(1960 r.), Boimycku 1-3 (1963 r., coBmectHo ¢ M.H.KoBanenko). OTu KHUTH MOCITYKUIIU OCHOBOM
st MoHoTpadun «BBeneHue B TeOpHuro MaccoBOro oociy:xuBanus» (1966 r.), nanucannyoo b.B.
I'menenxo u 1.H. KoBanenko.

Bropoe HampaBieHue cBsi3aHO C pa3paOOTKON 3JIEKTPOHHOIO JIMAarHOCTa CEepJIeYHbIX
3aboneBanmii. Hax stoit mpobOnemoii pabotanu b.B.I'memenxo, H.M.Amoco, E.A.lllkabapa u
M.A.KynukoB. B Hauane 1960 roma Obuia 3aBepiieHa cOOpka mepBoro B MUPE IUarHOCTa.

! Kuesckoe Briciiee HMHXCHCPHOC PaJUOTCXHUYCCKOC YIUIINIIC
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[lepeexaB B utone 1960 roma MockBy, bopuc BrnagumupoBuu Bo300HOBISIET paboTy Ha
MeXaHHUKo-MaTreMaTuieckoM (akynbprere MI'Y. PaboTa BHOBb MOJHOCTBIO 3aXBaTHJIa €r0: YTEHHE
pa3zHoo0pa3HbIX JIEKIIMOHHBIX KYpCOB, HOBbIE YUEHUKH, HOBbIE 00SI3aHHOCTH.

B ron natunecsatunierus bopuca Binanumuposuua (1962) Aunpeit Hukonaesuu Konmoropos
B kypHane «Teopust BeposiTHOocTell u ee mpumeHeHus» nucan: «Axagemuk AH YCCP bopuc
BnagumupoBuu ['HeneHko 1o 00IIEMy MEXIyHAPOJHOMY IPU3HAHUIO SIBISETCS OJHUM U3
BBIJIAIOIMXCSI MaTEMAaTUKOB, PA0OTAIOIINX B HACTOSIIEE BPEMsS B 00JaCTH TEOPUU BEPOSTHOCTEH.
HckmiounTenbHO TOHKOE BIAJACHHE METOJAaMU KJIACCHMYECKOI'0 aHalu3a OH COEQUHSET C
MMOHMMaHUEM ILIHUPOKOW COBPEMEHHON MpOOJIEeMAaTUKH TEOPUH BEPOSTHOCTEN M C MOCTOSHHBIM
HUHTEPECOM K €€ MPUIIOKEHUSIM.

B 1961 romy Bb.B. Bmecre c¢ SA.M.Copunsim, H.K.benserbim, A.Jl.ConoBbEBBIM,
S.b.lWopowm, JIL.A.IlyxraneTepoM OpraHu3yeT CEeMUHAp MO HaaekHOCTU npu [lomurexHuyeckom
My3ee, KOTOPBIi 3P PeKTUBHO paboTal B TEUEHUE MHOTHUX JIeT. Bckope mosBiseTcss He00X0IMMOCTh
OpraHM3alMi OTJEIBHOIO CEMHMHApa CHEIHaJbHO II0 MaTeMaTHUYeCKUM METOJaM TEOpHUH
HAJE)KHOCTH. DTOT CEMUHAp HauYMHaeT paboTaTh HA MEXaHUKO-MaTeMaTuyeckoM ¢akynprere MI'Y
non pykoBojactBoMm b.B.I'menenko, A.Jl.ComoBeeBa, FO.K.bensiea u M.H.KoBanenko, KoTopsiii B
3T0 Bpems pabotan B MockBe. CeMHHap IO MareMaTHYECKUM METOJaM B TEOPUU HAACKHOCTH
peryispHo paboTai 10 KOHIIA BOCBMUJECATHIX ro0B. OH MOMOT B HAYYHOM OTHOLIEHUH BCTaTh Ha
HOTM MHOTMM CBOMM YYacTHHMKaMm, TENepb MIMPOKO M3BECTHBIM CIIELMAINCTaM B 0OJacTH
HanexxHoCcTH, TakuM kKak E.FO. bap3unosuu, B.A. Kamranos, M.A. YmakoB u np. 10T ceMunap
MOBJIMSII, B CBOIO OUYEPE/Ib, U Ha CBOMX pyKoBoauTenen u noaronkHyn b.B.I'nenenko, 0.K.bensena
n A.JI.ComoBbeBa K HalHMCaHHMIO IIMPOKO M3BECTHOW Yy HAc U 3a pyOexoM MoHorpaduu
«MaremaTndeckue MeToAbl B Teopu HamexHoctu» (1965 r.). 3a mukn pabor B oOnacTu
HagexxHocTd b.B. Bmecte ¢ Ommkallmmmu  CHIOABMKHUKAMH Obul  yaocTtoeH B 1979 romy
I'ocynapcrsennoii npemuu CCCP.

B cBa3u ¢ 3amavamm HanexHOCTH b.B. BHOBB BEpHYNCS K HMCCIENOBAHUIO IPENEIBHBIX
TEOpEM I CyMM HE3aBHUCHUMBIX CIy4alHBIX BEJIIMYMH, HO yXe B ciaydailHoM uucie. K stomy
HalpaBJIEHUIO ucciieqoBaHuii b.B. mpuBiexkaeT MHOTUX CBOMX Y4EHHKOB. 3a 3TH paboThl B 1982
rojay emy npucyxnaaercs npemust uMm. M.B. JlomoHocoBa niepBoii cTenenu, a B 1986 roay — nmpemust
Munsysa CCCP.

b.B. He mepecTtaBan MHTEPECOBATHCS BOIPOCAMU HCTOPUM MATEMaTHKH, MOJKIIOUMB CBOMX
YUYEHUKOB U K 3TOMY HaIIPaBJIEHUIO paboT. B pasnuyuHbIX OTEUECTBEHHBIX U 3apYOEkKHBIX KypHaJIax
[eYaTajJuch €ro CTaTby 10 3TOMY HaIlPAaBJICHUIO UCCIIEOBaHM, a ero "Odepk Mo UCTOPUH TEOPHH
BeposITHOCTEN" aeT HanboJiee MOoTHOE NPECTABIEHUE O €r0 B3IJISAaX Ha UCTOPUIO 3TOM HayKH.

CoBmectHo ¢ A.M. Mapkymesuuem b.B. pykoBomun paboToil cemuHapa mo BOIpocaM
npenojaBaHusi B cpefHeil mkose. OH TECHO COTPyIHUYA C pelJakUusMU KypHanoB «BecTHuk
BbICIIEH MIKOJBI» W «MaTemaruka B miKosie». B 3TUX M MHOTHX 3apyOeXHBIX >XypHajlax, B
cOoopHHKax Hay4dHO-MeToaunyeckoro coseta MunBy3za CCCP um Obi1o omyOinMkoBaHO O0JbLIOE
YHUCJIO CTATEH MO pa3IM4YHbIM acrekraMm npenogaBanus. [lo atum ke Bonpocam b.B. Hanucan B atu
roJibl U HECKOJIBKO KHMT.

B suaBape 1966 roga A.H.Kommoropo mepeman b.B.I'memenko pykoBOACTBO Kadempoit
TEOPHUHU BEPOSITHOCTEN MeXaHHKO-MaTemaTudeckoro gaxkynsrera MI'Y, kotopoii b.B. 3aBenoBan go
IIOCJIEAHUX JHEN CBOEH KU3HH.

Eme pabGotas Bo JIsBOBe, b.B. mMHOro Bpemenm u cuin ormaBan paboTe B 0OIIecTBe
«3nanue». C 1949 ronga oH mocienoBaTrenbHO M30Upascs IpeacenareaeM 00IacTHOTO MPaBICHUS
00111ecTBa, BO3IJIABIISUT PECITYOIMKAHCKYIO (DU3UKO-MaTeMaTHUECKYI0 CEKIMIO OOIIECTBA, SBIISIICS
yieHoM [lpesuauyma npasnenusi Beecoro3Horo oOmiectBa «3HaHME», MpeceaareneM oOIiecTBa
«3HaHue» MOCKOBCKOTO YHUBEPCUTETA.

b.B. Obl1 wieHOM peAKoJUIETUH psla OTEUECTBEHHBIX U 3apyOEKHBIX JKYPHAJIOB, SIBIISJICS
yiieHoM Koponesckoro Cratuctuueckoro OOmiectBa (BenukoOpuranust), Obl1 U30paH MOYETHBIM
nokTopoM bepirHCKOro yHHUBEpcUTETa, MOYETHBIM TOKTOPOM AQHUHCKOTO YHUBEPCUTETA.
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B nocnennue roasl )xu3HYU, 3Hasi CypoOBBIN IPUTOBOP Bpayel, b.B. npoaoinkaer pyKoBOIUTH
Kadenpol, BBIIBUraeT U OCYUIECTBIISIET MJACI0 CO3JaHUs Ha MEXaHMKO-MAaTeMaTUYeCKOM
(bakynbTeTe SKOHOMUYECKON CrelMaIn3aluy U MOArOTOBKH B €€ paMKax CIELHaIiCTOB B 00JacTu
aKkTyapHO#l U (puHaHCOBOM MareMmaTuku. Kpome 3TOro oH HameuyaeT CHUCOK KHUT, KOTOpbIE HAJO
ycreTh HamucaTh 3a ocTaBiueecs Bpems. M oH numer. OKOHYATEIbHO OCIENHYB, JAUKTYET, HO
BBITIOJIHSET HAMEUEHHOE.

27 nexabps 1995 roma bopuca Bnagumuposuua He cramo. OH moxopoHeH Ha KyHiieBckom
kiaaoumie B Mockse.

Hasun Kennamn u FO.M.CyxoB B Hekposiore «Boris Vladimirovitch Gnedenko» («Bernoulliy,
1997, 3(1), 121-122) nanucanu:

«Ero cmepth o03HauaeT KOHEIl BEIMKOJENHOW M IUIOJOTBOPHOM 3pbl, KOTOpas HaBCerjaa
npeoOpas3oBajia TEOPUIO BEPOSITHOCTEH M 3HAUMUTENBHO pACIIMpUIIA €€ KPYro3op M YHUCIO ee
MIPUIIOKEHUI.

b.B.I'negenko octaBus MHOro YydyeHukoB. Cpeaum HUX — aKaIeMUKd M YICHBI-
KOPPECIIOH/IEHThl Pa3IUYHbIX akKaJeMHil, mpodeccopa U AOLUEHTHL. B uX maMsaTu coXpaHsoTCs
He3a0pIBaeMble JTHU MPUOOLIEHUS K HAyKe U CAMOCTOSITEIBHOMY TBOPYECTBY I10J] PYKOBOJICTBOM
OOJIBIIIOTO YYEHOTO M IIelarora, 4achl HEMOCPEACTBEHHOro OOmIeHHs ¢ YemoBeKOoM OO0JbIION
SPYAMLIMU U BHICOKOU KYJIbTYpPHI.

b.B. THEJEHKO: BUBJIUOT' PADOUS*

1933 roa

1. Meroaunka coctaBieHusi smnupudeckux ¢opmyn (coBm. ¢ [.IL.BoeBsiM. «bromnerens
NBHUTW», N3, 24-37; Ne 6, 46-65).

2. O cBs3u ko3h¢uLMEeHTa HEPOBHOTHl C BapUALMOHHBIM KO3((UUIHEHTOM (COBM. C
I'.I1.boeBbim. «bromerenr UBHUTU», N7, 48-53).

3. K Bompocy o pacnpeaenenun oOpatHbeix BennduuH («bromnerens MBHUTU», Ne 8-9,
55-62).

4. O cratucTuueckoM  pacrpeeneHuu  cTreneHHbIX  QyHkuuid  (COOpHHK  Hay4yHO-
uccinenonatenbekux padbor UBHUTU, 18 - 22).

5. O HopMHpOBaHHH METOJIOM cTaHK000Xx070B (coBM. ¢ I'.B.CokonoBbiM. COOpHUK HAay4dyHO-

uccrnenonatenbekux padbor UBHUTU, 157 - 182).

1934 rox

6. K Meronuke M TEXHUKE YCTAHOBJIEHHMSI NOTEPh B IMPOU3BOJUTEIBHOCTH OO0OPYIOBaHUS
TEKCTUJIbHOW MPOMBILIUIEHHOCTH U3-3a HeycneBaeMocT («bromnerens UBHUTW», Ne 3-4,
114 -117).

* B oubnuorpaduio BKIOYCHO BCE, YTO yIAIOCh HAWTH M3 HAIIMCAHHOTO M onyonnkoBaHHoro b.B. 'HeneHko, HaunHas
C KHUT U 3aKaHYWBas ra3eTHbIMH cTaThaMmu. Crofa ke BKJIIOYEHBI W OMyOIIMKOBaHHBIE MHTEPBBIO. BuOmuorpadus
pa3bura mo rojam, W Ui KaXJOro roja MPEACTAaBICHO BCE, YTO MyOJIMKOBAIOCH B TEYEHHE STOTO TOJa, BKIFOYAs
nepensaanus. [Ipu 3ToM pabOThI A/ KaXKI0rO rojia PacloaraloTCs B OJHOM ONPEIEIEHHOM MOPSAKE: KHUTH, HAydHbIE
CTaThH, CTAThH 110 PA3JIMYHBIM aACIIEKTaM MPENOAaBaHus, PELEH3UH, CTAThH U3 )KYPHAJIOB O0IIEro XapaKTepa, ra3eTHbIE
MyOJaMKaliK, MHTEPBBIO. ECin ogHa M Ta e cTaThs MyOJIMKOBajdach B TE€UEHHE rofa B Pa3sHBIX MeECTax, TO OHa
yKa3bIBAETCs IMOJ OAHUM HOMEPOM C IEPEUMCICHHEM BBIXOIHBIX JAHHBIX BCEX M3IaHWil. MHOrga B TeueHwe roja
BCTPEYAIOTCS CTAThU C OJHUM M TEM K€ Ha3BaHHEM, HO Pa3IMUYHbIM cojepskaHreM. OHHU MEPEUUCISFOTCS O Pa3HbIMU
HOMEpaMH, 110 BO3MOYKHOCTH, PSIIOM.
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7. Brruncnenue cpennero nepexojna mexay crankamu («bromierens UBHUTW», Ne 1-2, 117-

122).

8. O BBIYUCIIEHUU CPEIHEro Mepexoja MeXAy CTaHKaMH KOHEUHBIX pa3MmepoB («brojuiereHb
NBHUTW», Ne 10-12, 118-122)

0. O cpemHeM mpoOCTOE CTAaHKOB ITPH MHOTOCTAaHOYHOM OOCITY)KMBAaHUU W3-32 HEYCIIEBAEMOCTH

pabouero («M3BecTus xyom4aTo-0yMakH. MpomeiiieHHoCTH», Ne 11, 15 - 18).

1936 ron

10. Meroanka cOCTaBIEHUS SMIUPUYECKUX 3aBUCUMOCTEN M HOMOIPAMM B TEKCTUJIIBHOM JEJIe
(coBm. ¢ I'.Il.boeBriM 1 FO.C.BunorpanossiM. ['uznernpom, 1-128).

11. O O B dpopmyne Jlarpanxka («Maremaruueckoe npocsemienue», Ne 7, 31 - 35).

1937 roa

12. OO0 eIMHCTBEHHOCTH CHUCTEMBbl OPTOTOHAIBHBIX (DYHKIUN, MHBAPHUAHTHONH OTHOCHUTEIHHO
muddepenumpoBanuns (Joxmaaer AH CCCP, .14, N4, 159 - 161).

13. OO0 01HOM XapaKTEpUCTUYECKOM CBOWCTBE O€3rpaHUYHO AETUMBIX 3aKOHOB pacrpeaeaeHus
(«bromnerenr MI'Y. MaTtemaTtnka u Mexanukay, T.1, Boim. 5, 10-16).

14. O xapakrepuctudyeckux (QpyHkmusax («bromrerenp MI'Y. MaremaTuka u MexaHukay, T.l,

BBIIL 5, 17 - 18).

1938 rox

15. O cXOaMMOCTH 3aKOHOB PACIPENCIICHHS] CYyMM He3aBHUCHUMBIX ciaraembix ([loxmamsr AH
CCCP, 1. 18, Ne 4-5, 231 - 234).

1939 rop

16. O nmpenenpHBIX TeOpeMax Uil CyMM HezaBUCHMMBIX cinaraeMbix (Hoxmaner AH CCCP, 1. 22,
Ne 2,61 - 64).

17. K Tteopum npenenbHbIX TEOpEM sl CyMM HE3aBUCUMBIX ClIy4ailHbIX BenuuyuH («M3BecTus
AH CCCPy, cepust matematuueckasi, Ne 2, 181-232).

18. K teopuu npenenbHbpIX TEOPEM JJIsi CyMM HE3aBUCHMBbIX CIy4ailHbIX BEJIMYUH (MCIIPaBICHUS
K cratbe noj Tem ke Ha3zBanueM) («Mzpectus AH CCCPy», cepusi marematudeckasi, Ne 0,
643-647).

19. 06 obnactsax mpuTsHKeHUs1 yctorunBbix 3akoHOB («[loxmager AH CCCPy», T. 24, No 7,
640 - 642).

20. K teopun obnacteil npuTsHKeHHs] yCTOMYMBBIX 3aKOHOB («YueHble 3anucku MI'Y», Boin. 30,
61 - 81).

21. O npenenbHbIX 3akoHax Teopuu BepositHocTed («doxmagst AH CCCP», 1. 23, Ne 9,
868 - 871).

22. O cxoaMMOCTH 3aKOHOB paclpesesieHUs] HOPMUPOBAHHBIX CYMM HE3aBUCUMBIX CIIy4alHbIX
BenmuuuH (coBM. ¢ A.B.I'pomeBpiM. «MatemaTtuueckuii cOOpHUK», T. 6, (48), No 3,
521 - 541).

23. O0630p COBPEMEHHOTO COCTOSIHUSI TEOPHH IPEACTbHBIX 3aKOHOB JII CYMM HE3aBHCHUMBIX

ciaraembIx («YueHble 3alUCKU TIOMEHCKOTO MEeIUHCTUTYTa», BbI. 1, 5 - 28).
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24. Aunnpeit Hukonaesuu Kommoropo (coBMm. ¢ I1.C.AnexcannpoBbiM, B.B.CtenanoBbiMm,
W.I".ITlerpoBckum, A.S.XunumHbiM. CTaThsi HamedaraHa noja pyopukod «Kanmupatsl B
neiictBurensubie wieHbl Axkagemun Hayk CCCPy). («IlpaBma», 19 saBaps).

1940 rox

25. Heckonbko Teopem o crenensx QyHkiui pacnpeneneaus. («Yuensie 3anucku MI'Y», BbirI.
45, 61 - 71).

1941 roxa

26. K teopun cuerunkos ['eitrep-Mromiepa («OKypHan skcnepMMEHTaIbHOM M TEOPETHUECKON
¢bus3ukm», T. 11, Bem. 1, 101 - 106).

27. [IpenenbHble TEOpEMBbI 11 MAaKCUMalIbHOTO WieHa BapuauuoHHoOro psaa («Jdoxmaner AH
CCCP», 1. 32, Ne 1, 7-9).

28. 30Ha IeHCTBUS UCTPeOUTENA-NIepexXBaTurKa (OTYET C/IaH 3aKa34HKYy).

29.  HccnenoBaHue BIIMSHHUS BETpa Ha TPAEGKTOPUIO CaMOJIETA, JIETSILEr0 Ha PaAMOCTaHIUIO C
MTOCTOSIHHBIM KYPCOBBIM YIJIOM U MOCTOSIHHOW CKOPOCTBIO (OTYET CaH 3aKa3uuKy).

30. O HEKOTOPHIX 3a7a4aX TEOPUH CTPEILOBI (OTUET CAAH 3aKA3UUKY).

31.  Topnmoctb coBerckoit matematuku (coBMm. ¢ H.B. CmupHoBbIM. «JlaypeaTsl CranuHckoi
npemun yuenoie MI'Y». U3znanune MI'Y, 26-27).

32.  3ameuarenbHblil BocnuTarenb Mojoaexu («Jlaypearsl CtanuHckoi npemun yuenoie MI'Y».
N3nanne MI'Y, 27-28).

1942 roxa

33. O noxkanpHO ycTOMUMBBIX 3akoHax pacnpeneneHus («Joxmaast AH CCCP», 1.35, Ne 9, 295 -
298).

34.  JlokampHO YycToWuuBBIe 3akoHbl pacnpeaeneHust («M3ectus AH CCCP», cepus
Maremarndeckas, Ne 6, 291 - 308).

35. HccnegoBanue pocTra OJHOPOJHBIX — CIyYalWHBIX  IPOLECCOB €  HE3aBUCHUMBIMU
npupauienusmu («Joxnanst AH CCCPy», 1. 36, Ne 1, 3-4).

36. Cpennuii pacxoji CHapsJIOB B CIIy4ae MOPAXEHUs LETW OJHHUM TOIMajaHueM (OT4eT ClaH
3aKa34uKYy).

1943 roa

37. O pocte OAHOPOIAHBIX CIy4alHBIX MPOIECCOB C HE3aBUCUMBIMHM IPHUPALICHUSIMU
(«M3Bectust AH CCCPy, cepust maTemaruueckas, 1.7, 89 - 110).

38. Sur la distribution limite du terme maximume d'une serie aleatoire (Annals of Mathematics
v.44, No 3, 423-453).

39. O pocte OJHOPOIHBIX CIy4aWHBIX TMPOIECCOB C HE3aBHCHUMBIMH  OJHOTHITHBIMU
npupauienusmu («Joxnanst AH CCCPy», 1.11, Ne 3, 103-107).

40. O 3akoHe MOBTOPHOTO Jjorapudma JUisi OJHOPOJHBIX CIy4alHBIX THPOLECCOB C
HezaBucuMbiMu nipupamenusmu («Jdoxmaasr AH CCCPy, 1. 11, Ne 7, 291 - 293).

41.  Pemenue o1HOH 3a7auu TEOPUM OLIMOOK MEXaHHU3MOB OT TOPLIEBOrO OueHus (OTUET CHaH

3aKa34uKYy).
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1944 ron

42. OneMeHTHl TeOopuM  (DYHKUMN  pacrpeneiaeHus clydyallHbIX BekTopoB  («Ycmexu
MaTeMaTHYeCKUX Hayk», T. X, 230 - 244).

43.  IlpenenbHble 3aKOHbI JJIi CYMM HE3aBUCHUMBIX CIydyallHBIX BelnuuuH («Ycnexu
MaTeMaTHYeCKUX Hayk», T. X, 115 - 165).

44.  Teopus ommOOK OJHOTO a’pokapTorpaduueckoro mnpudopa (COBM. ¢ HHXKEHEp-MaHopoM
M.I1.BopatoKOBBIM; OTYET C/IaH 3aKa34HKY).

1946 roa

45.  DnemeHTapHO€ BBejaeHUE B Teopuio BepositHocTed (coBM. ¢ A.fl. XunumnabimM. [UTTJI,
1-128).

46. Ouepku 1o ucropun Marematuku B Poccun (TUTTIL, 1 - 247).

47. Kpatkue Oecenpt o 3apoxiaeHuu u pa3Butun mateMatuku (M3marenbcTBo AxamemMun
nenarornyeckux Hayk PCOCP, 1 - 40).

48.  Pycckas mkona Teopun BepostHocTeit (M. Mucturyr ucropun ecrecrso3nanuss AH CCCP.
«Te3ucel TOKIAIOB K COBEIIAHUIO TI0 UCTOPHH €CTeCTBO3HAHUsA, 24-26 nexadps 1946y, 39-
40).

49.  BupatHuii marematuk (o 145-piuus 3 gHs HapomkeHHs M.B. Octporpaiachkoro)
(KueBckuii yaHuBepcuTeT, razera «3a paasHChKi Kaapu», 14 okTsaops, Ne 29-30).

50. O pabore ynuBepcuterckoro wusmarenbctBa (I'azera «MockoBckuit YHuBepcurer», 23
ampes).

1947 rop

51.  Kak marematuka usydaer ciy4daiinsle siBiaenus (Mznarensctso AH YCCP, 1 - 75).

52. K Bompocy 06 ommOkax pslyaxkHoro nanrorpaga (cosm. ¢ M.IL.bopatokoBeiM. «BecTHuk
Boenno-unxenepnoit Akanemuu uM. KyiiOsimeBay, 1. 48, Boin. 6, 68 - 79).

53. OO0 snnuncounax paccenBanus («YueHble 3aUCKU JIbBOBCKOrO YHUBEPCUTETa», T. 5, BBIIL.
2,116 - 120).

54. O ¢yHkuaX oT ciydailHbIX BenuuuH («3Bectust JIbBOBCKOrO yHUBEPCUTETA, T. 5, BHIIL. 2,
121 - 128).

55.  Credan banax («Yuensle 3anucku JIbBOBCKOro yHUBEpCUTETa», T. 5, BhIIL. 1, 5 - 9).

1948 rox

56. 06 onnout Teopeme C.H.bepumreitna («M3ectuss AH CCCPy», cepust maremar., T. 12,
97 - 100).

57. K teopun pocta OIHOPOIHBIX CIIyYalHBIX MPOILIECCOB C HE3ABUCHUMBIMHU MNPUPAILICHUSIMHA
(«Tpynbt Uuctutyra matrematuku AH YCCPy», Ne 10, 60 - 82).

58. Ilpo oxHy XapakTepUCTHMUHY BJIACTUBICTh HOPMAJBHOIO 3aKOHY pO3MOJALTY (COBM. €
E.JI.PBaueBoii. «/lonosini AH YPCPx», Ne 3, 3 - 5).

59. OO0 oIHOM XapaKTepUCTHUYECKOM CBOWCTBE HOPMAJILHOI'O 3aKOHA paclpeneieHHs (COBM. C
E.JI.PBaueBoii. «Tpynpl Uncturyra matematuku AH YCCPy», Ne 11, 36 - 42).

60. O 5okalbHOW TpPENeNTbHON TeopeMe TEOpUU BEPOSITHOCTEH («YCIexXu MaTeMaTHYECKUX
HayK», T. 3, BeI 8, 187 - 194).

61. Pa3Butue teopun BepositHocteit B Poccuu («Tpyasl MHCTUTYTAa HCTOPUM €CTECTBO3HAHUS,

T. 2, 390 - 425).
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Pycckas mikona teopun BepositHocTedt (M.JL. M3a-Bo AH CCCP. Uuctutyr ucropuu

ectecTBO3HaHMs. "Tpynbl cOBellaHus [0 UCTOPUN ecTecTBO3HAHUS 24-26 nekalpst 1946 r.
Tesucw", 192 - 193).

63.  Teopus Bepostaoctei (coBm. ¢ A.H.Konmoroposeim. «Matematuka B CCCP 3a 30 mer»,
l'ocrexusnar, 701 — 727, 739-756).

64. Marematuka B MockoBckom yHuBepcutere B XX B (1o 1940r) (coBm. c
I1.C.AnexcanapossiM u B.B.CtenanoBbim. «/cTopuko-mareMaTudeckue Ucciaea0BaHus», 1-
s cepus, BhIML 1, 9 - 42).

65.  Muxaun BacunbeBuu Octporpaackuii (Coopuuk "Jlrogu pycckoit Hayku", TUTTJI, 1. 1,
99-104).

66.  Ilapnyruit JIbBoBuu Yebnimen (CoopHuk "Jlroau pycckoit nayku", TUTTIL, 1. 1, 111-121).

67.  Aunnpeit Aunpeesnu Mapxkos (Coopnuk "Jlrogu pycckoit Hayku", TUTTIL, 1. 1, 179-185).

68. C.C.banax (B xnure banmax C.C. «Kypc dyukmionansHoro anamizy». Kwues, u3n-Bo
«PansgHcpka mkomnay, 1-2).

69.  Penensus Ha kaury I'. Kpamepa «CnyuaiiHble BeIMUUHBI U paclpe/ieIeHHs] BEpOSTHOCTEN
(«Ycnexu MaTeMaTHYECKUX HAyK», T. 3, BbIIL. 6, 220-221).

70.  Penensus Ha kuury I.Kpamepa «MaremaTuueckue METOIbl CTATUCTHKW» («Ycrnexu
MaTeMaTHYeCKUX HAayK», T. 3, BhI. 4, 184-186).

1949 roa

71.  llpenenbHble pacrpeneiaeHuss Uii CyMM HE3aBHUCHUMBIX CIIy4alHBIX BEJIMYHH (COBM. C
A.H.Konmoropossmm. TUTTIL, 1 - 264).

72.  Kypc Teopii imoBipHocTei («PansHcbka mkomna», Kuis, JIbBiB, 1949, 1-128).

73. O nokanpHOM mpenenbHON Teopeme JuIsl ciiydass OeckoHeuHod gucnepcun («Tpyns
HNucturyra matematuku AH YCCP», Ne 12, 22 - 30).

74. O HEKOTOpBIX CBOMCTBAX MPEIENIbHBIX pACHpPECICHUN Uil HOPMHPOBAHHBIX CYMM
(«YKpauHCKu MaTeMaTHUECKUN KypHaI», T.1, 3-8).

75. O nokanpHOW TeopeMe Juid 00JacTel HOPMAIBbHOIO MPUTSIKEHUS YCTOMYMBBIX 3aKOHOB
(«doxmaasrt AH CCCPy», 1. 66, Ne 3, 325 - 326).

76. O 7noxanbHON Teopeme Uil MPEeAeNbHbIX YCTOWYUBBIX pachpenesieHuil («YKpanHCKUM
MaTeMaTH4eCcKuil xxypHam», Ne 4, 3-15).

77.  llocnenoBarenbHbli aHanu3 (Tamkent. M3a-so AH Y3CCP. «Tpynst BToporo Beecoro3noro
COBEIIaHUs IO MATEMATHIECKON CTAaTUCTHKEY, S5 - 23).

78. O pabotax H.M.Jlo6aueBckoro mo Teopuu BeposTHOcTel («McTopuko-maTeMaTHYECKHe
uccienoBaHus», 1-s cepus, Bbin. 2, 129 - 136).

1950 rox

79.  Kypc teopun Bepostaocteit (I'MTTJI, 1 - 360).

80.  Kypc Teopii imoBipHOCTel («PansHcpka mkona», Kuis, JIbBis, 1 - 387).

81. DneMeHTapHOE BBEJEHHE B TeOpuio BeposiTHOCTEH (coBM. ¢ A.S. XunuunsiM. [UTTIL, 2-e
u3nanue, 1 - 144).

82. 06 o6Omactu mputTshkeHuss HopMmaibHoro 3akoHa («oxmamer AH CCCP», 1.71, Ne 3,
425 - 428).

83.  Heckonpko 3amedaHull K TEOpUH 00JACTEH MPUTSKEHUS YCTOWUYMBBIX 3aKOHOB (COBM. C
B.C.Kopomokom. «Jlonosimi AH YPCPy», Ne 4, 275 - 278).

84. Teopus BepossTHOCTEN U O3HAHUE PeaIbHOTO MUpa («Ycrexu MaTeMaTH4YeCKUX HayK», T. 5,
BHIIL 1, 3 - 23).

85. Theorie pravdepodobnosti a poznavani realneho sveta («Otazky statistiky», 12 (32), 65).
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[Ipo neski muTaHHS BUKJIaJaHHSA MaTeMaTuku B yHiBepcutTeTi (KueBckuii yHHBeEpcuUTET,
raszera «3a paasHChKi Kaapu», 18 HosOps, Ne 27).

87. «Apudmernka» Maraumpkoro (exxeHenenpHas raszera «3ipkay, 3 gespais, Ne 6).

1951 roa

88.  Fuggetlen valosznusegi valtozok osszegeinek hatareloszlassi (es A.N.Kolmogorov.
Akademiai Kiado, Budapest,1-256).

89.  Limit theorems for sums of independent random variables (American Mathematical Society,
1 - 82). (CmoTpu «Ycnexu mareMaTuyeckux Hayk», 1944, Ne 10, 115-165).

90. O MakcUManbHOM PAacXOXXIEHUHM JABYX OMIUPUYECKUX paclpeaencHuil (CoBM. cC
B.C. Kopomtokom. «Jloxnaaer AH CCCPy», 1.80, Ne 4, 525 - 528).

91.  Ilpo imoBipHe BigxuneHHs («lonosini Akanemii Hayk YPCP», 1951, Ne 2).

92.  HeckoJibKO 3aMeuaHuil O JJIOKAJIbHOM IPEeIbHON TeOpeMe TEOPUH BEPOSITHOCTEH («YueHble
3anucku KueBckoro yHuBepcutera», T. X, BbIN 1, «Martematudyeckuili cOOpHHK», No 5,
21 - 28).

93. O pa6otax M.B.Octporpanckoro mo teopuu BepostHocTen («McTopuko-maTeMaTHYeCKue
uccueaoBaHusy», 1-s cepus, Boim. 4, 99 - 123).

94.  M.B.Octporpancekuii (coBm. ¢ E.fl.Pemes. «Bicauk AH YPCP», Ne 9, 61 - 70).

95.  Muxaun BacunbseBuu Octporpaickuil («Ycmnexu MareMaTH4eCKHX HayK», T.6, BbII. 5,
3-25).

96. Tlomepemne moBimomiieHHs npo pykomucu M.B.Octporpancekoro (coBm. ¢ E.S.Pemes.
«Bicaux AH YPCP», Ne 8, 52 - 63).

97.  Muxaun BacunbeBuu Octporpaackuil («YKpauHCKUN MaTeMaTH4YeCKHi sxypHanm», T.3, Ne 3,
235 - 239).

98.  Muxaun BacunbeBuu Octporpajackuii (OOmecTBo Mo pacnpoCTpPaHEHUIO MOJUTUYECKUX U
HayuyHbIX 3HaHul YCCP, Kues, 1 - 41).

99. IcTopis mMatemaTuku SIK TUCHUIUIIHA BUKJIQJAHHS 1 SK MPEAMET HAYKOBOTO IOCIHIHKCHHS
(Meroniunuii 36ipHuk "Maremartuka B mkomi", Bein.S, 14 - 31).

100. IIpo Gecigu 3 icTopii Hayku Ha ypokax maremaruku (JKypnan "Pansucpka mikosna", Ne 3,
44 - 49).

101. Mexaniko-matemaTnunuii (KueBckuil yHuBepcuTeT, rasera «3a paasHChKI Kaapu», 11
utons, Ne 15).

102.  M.B.Octporpaacekuii (KueBckuii yuuBepcuTeT, razera "3a pajsHcbKi kaapu'", 28 ceHrtsops,
Ne 20).

103.  Beimarommwiicst yaeHbId U iefaror («Y4aurenbckas razera», 22 ceHTsaopsi, Ne 76).

104. Bupartauii yuenuit 1 negaror (coBm. ¢ E.JI. PBaueBoii. «KuiBcbka npaBma», 23 ceHTAOpA,
Ne 189).

105. Beimarommiicst pycckuil yueHsbli (razeta «3amuTHUK OTeuecTBay, 26 mas, Ne 121).

106. Beiuaromuiics pycckuit yuensiit («KpacHas 3se3zna», 23.09., Ne 224).

1952 ron

107. DnemeHTapHOE BBEIECHHE B TeOpHUI0 BeposiTHOCTEH (coBM. ¢ A.S. Xunuunbim. TUTTIL 3-e
w3, 1 -- 144).

108. Elementy rachunku pravdopodobienstwa (coBm. ¢ A.fl. XunuuneiM. Warsawa, Panstwowe
wydawnictwo naukowe, 1 - 155).

109. M.B.Octporpaackuii (Ouepku XU3HU, HAYYHOU U nenaroruyeckor aesrenbnoctu, [UTTIL,
1 -331).

110. 3icropii maremaruku B Poccii (PansHceka mikomna, 1 -- 40).
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111. Jlexinbka 3ayBaxkeHb 10 cratedt O.A.Luismenka i W.I. Tixman («domogigi AH YPCP», Ne 1,
10 - 12).

112. OO0 oxHOM 3amaue cpaBHEHUS JBYX SMIHMpUYECKUX pacrpeneneHuit (copm. ¢ E.JI.PBaueBoii.
«Hoxmaget AH CCCP», T. 82, Ne 4, 513-516).

113. HekoTopsle pe3yabTaThl O MAKCHUMAaJIbHOM PACXOXKICHUHM MEXIY JIBYMS SMIIMPHUYECKUMHU
pactpenenenusmu («doxmaaer AH CCCP», 1. 82, Ne 5, 661 - 663).

114. O pacnpeneneHur 4Yuciia BBIXOJOB OJHOM AMIUPUYECKON (PYHKIIMU pacrpeaesieHUusl Ha
apyroi (coBM. ¢ B.C. Muxanesuuem. «Jloxmnanst AH CCCP», 1. 82, Ne 6, 841 - 843).

115. JIBe TeopeMbl O TIOBEIACHUHM SMIHUPUYECKUX (QYHKIHUN pacnpeneneHuss (COBM. C
B.C. Muxanesuuem. «Jloxmanst AH CCCPy», 1. 85, Ne 1, 25 - 27).

116. IlopiBHAHHA 53(EKTHUBHOCTI JEAKHUX METOJIB MEPEBIPKH OJHOPITHOCTI CTATUCTUYHOIO
Mmatepiany (coMm. ¢ FO.IL.CtynueBbiM. «/lonoBini AH YPCP», Ne 5, 359 - 363).

117. 3aBUCHUMOCTb HEPOBHOTHI MpPsDKU OT JUIMHBI 0Opa3na («TekcTuiibHas MPOMBIIIEHHOCTDY,
Ne 3,27 - 31).

118. O mnonHBIX OPTOrOHAJBHBIX CHUCTEMAaX TPUTOHOMETpUueckux (QyHkuuii («Bompocsl
JJIEMEHTApPHOM M BBICHIEH MAaTeMaTHKW», BBII. 1, u31. XapbKOBCKOTO I'OC. YHHBEPCHUTETA,
24 - 34).

119. Beunaromuiics pycckuit ydensii M.B.Octporpanckuit (M3n-Bo o6mecrsa "3nanue",
Mockaa, 1 - 24).

120. TIlpo dimocodcrki mpobieMn MateMaTHKA B 3B’s3Ky 3 11 BUKIagaHHsAM (MeroaumdHuit
30ipHuK "Matemartuka B mkoui", Bui.7, 7-23).

121.  Beiparomuiics pycckuit yuensiit (I'azera "3amutHuk OteuectBa”, Ne 121, 26.5).

1953 ron

122. Introducere elementara in calculul probabilitatilor (si A.Hinchin. Bucuresti, Editure Tehnica,
1-116).

123, O poaum MakKCHMaJbHOIO CJIaraéMOro IpH CYMMHPOBAaHHHM HE3aBUCHUMBIX CIIy4alHBIX
BeNMUYUH («YKpanHCKUU MaTeMaTHIeCKUH KypHam», T. 5, Ne 3, 291 - 298).

124. O HekoTopbIX cBoicTBax cpenuHHOro ykioHeHus («Tpynel MHcTUTyTa MareMaTuku M
mexanuku AH Y3CCPy, Boim. 10, 4. 1, 26-35).

125. O6 onpnout pabote ILJI.UeObimeBa, HE Bomenmied B IMOJTHOE coOpaHWE COYMHEHUH
(«McTopuko-MaTeMaTUueCKHUe UCCICIOBAHUSY, BhIM. 6, 215-222).

126. Jle nexkuuu no ¢unocopckuM BompocaM MatemaTuku (KueBckuii roc. yHMBEpCHUTET.
«Hayunsie 3anuckuy, T. XII, Bem. VI, Matematudeckuii coopuuk, Ne 7, 5 - 36).

127. 250 pokie "Apubmeruxku" Marauinpskoro (coBm. ¢ HW.B.Ilorpe6sicckum. «Bicauk AH
YPCPy», Ne 7, 53 - 63).

128. TIIpo 6opotrby Marepianizmy 3 igeanismom B matematuill («Bicauk AH YPCP», Ne 11,
27 -37).

129. Pafnutij Lvovic Cebysev (Prelozeno z knihy «Prehled dejin matematiky v Ruskuy, str 112-
125, a dodatek 3, str. 232-239) (Casop. pestov. mat., 78, Ne 1, 89-103).

130.  Aleksandr Michajlovic Ljapunov (Prelozeno z knihy «Prehled dejin matematiky v Ruskuy,
str. 133-143) (Casop. pestov. mat., 78, Ne 1, 105-112).

131. Konmoropos Anapeit Hukonaesuu (bonbmas Coerckas DHuukinonenus, T. 22, ctp. 13).

132. Coserckas mkona Tteopun umucen (Deutscher Verlag der Wissenschaften, Berlin.
«Mathematik», 1, Russische fachtexte fur den Hochschulunterricht, heft 6, 3 - 20).

133. Coserckas mkona teopuu BepositHocTeil (Deutscher Verlag der Wissenschaften, Berlin.

«Mathematik», 1, Russische fachtexte fur den Hochschulunterricht, heft 6, 21 - 62).
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1954 roxa

134.
135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

I51.

152.

153.

154.

Kypc teopuu Beposithocteit (TUTTJIL, 2-oe uza., 1 - 411).

Limit Distributions for the Sums of Independent Random Variables (with
A.N. Kolmogorov. Addison-Wesley, USA, 1 - 264).

Limit Distributions for the Sums of Independent Random Variables (Translated and
annotated by K.L. Chung. With an Appendix by J.L. Doob. Addison-Wesley Publishing
Company, Inc., Cambridge, Mass. IX + 264 pp.).

Bevezetes a valoszinugszamitasba (coBm. ¢ A.S. XunuunsiM. Budapest, Muvelt nép
Konivkiado, 1 - 141).

Elementarny wstep do rachunku prawdopodobienstwa (coBm. ¢ A.f. XuHYUHBIM.
Warszawa, Panstwowe Wydawnictwo Naukowe, 1 - 158).

Elementarni uvod do theorie pravdepodobnosti (coBm. ¢ A.f. XununnsiM. Praga, Statni
nakladatelstvi technike literatury, 1 - 115).

[IpenenbHble TEOpEeMBI I CYMM HE3aBHCHMBIX CllaraéMbIXx M Lened MapkoBa
(«YKpaumHCKuM MaTeMaTHUECKU )KypHam», T. 6, Ne 1, 5 - 20).

JloxanpHas mpenenpHas Teopema i miotHocted («doxmamer AH CCCPy», 1. 95, No 1,
5-17).

[IpoBepka HEM3MEHHOCTHU paclpeesieHUs] BEPOSITHOCTEHN B IBYX HE3aBUCHMBIX BBIOOPKAX (C
nobasnennem «Kriterien fur die Unveranderlichkeit der Wahrscheinlichkeitsverteilung von
zwei unabhungigen Stichprobenreihen» («Mathematische Nachrichten», Band 12, Heft 1/2,
29 - 66).

O I5oKanbHOW TpeNeNnbHON Teopeme sl OJMHAKOBO PACIPEICICHHBIX HE3aBUCHMBIX
cinaraemMeix «Wissenschaftliche Zeitschrift der Humboldt Universitat zu Berliny, Ne 4,
287 - 293).

Po3Butok Teopii iMoBipHOCTEH Ha YkpaiHi (coBM. ¢ M.M.I'mxmanom. «IlIpami KuiBcekoro
yH-Ta, [Ipupoannui Haykn», Ne 11, 59 - 94).

Wabhrscheinlichkeitsrechnung und Mathematische Statistik (und L.Kalujnin. «Das
Hochschulwesen», Ne 8-9, 50 - 54).

Uber die Formen der Kollektiven Wissenschaftlichen Arbeit in sowietischen
Hochschulwesen («Das Hochschulwesen», Ne 3, 1 - 6).

Uber den Kampf zwischen Materialismus und den Idealismus in der Mathematik (zusam.
L.A.Kalujnin. «Wissenschaftliche Zeitschrift der Technischen Hochschule Drezden», B. 3,
heft 5, 631 - 638).

Despre lupta dintre materialism si idealism in matematica («Analele Romino-Sovietice,
matematica-fizica», Ne 3, 68 - 80).

O maremaruueckoit xu3Hu B ['JIP (coBm. ¢ JL.A.KanyKHUHBIM. «YcCIIEXH MaTeMaTUYeCKUX
HayK», T. 9, BbIIL., 4, 133 - 154).

[ToaroroBka matemMaTukoB B Jlpe3meHCKOW BhICIICH TeXHUYeCKOW mikojie («BecTHuk
BhICIIEH TIKOJIBY, No 11, 59 - 61).

Peuensus Ha nonHoe cobpanue counHenuil [1.JI.YeOpimeBa («Ycmexu maTeMaTHUECKUX
HayK», T.9, BhII. 4, 263 - 260).

Die = Wahrscheinlichkeitsrechnung  und  die  Erkenntnis der  realen  Welt
(Naturwissenschaftliche Reiche, 22 oktober 1954, Ne 38, Wissenschaftliche Beilage des
Forum).

Wabhrscheinlichkeitsrechnung und ihre praktische Anwendung («Neues Deutschland», 24.X,
Ne 250).

Wabhrscheinlichkeitsrechnung und Produktion («Tagliche Rundschau», 16.X, Ne 240
(2871)).
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1955 ron

155.  Kypc teopuu BeposatHoctel (Ilexun, 1 - 426).

156. IlpenenpHbiC pacupeneneHuss Uil CyMM  HE3aBHCHUMBIX  CllaraéMbiX (COBM. C
A.H.Konmoropossim. Ilekun, 1 - 280).

157. Elementare FEinfurung in die Wahrscheinlichkeitsrechnung (und A.Chintschin. Berlin,
Deutscher Verlag der Wissenschaften, 1 - 136).

158. O nonynsipHbIX JeKIUAX 0 MareMaTuke u ee ucropuu (Kues, oOmectso "3nanue", 1 - 44).

159. Aunexcannp SxoBneBuu XuHumH (K 60-meturo co naHA poxneHus) («Ycmexu
MaTeMaTHYeCKUX HayK», T.X, BoIM.3, 197 - 212).

160. Octporpanckuii Mwuxann BacunbeBuu (bonbmas CoBerckas OuHumknonenus, T. 31,
346 - 347).

161. Uber die Ausbildung der Mathematik und Physiklehrer in der Sowietunion («Mathematik
und Physik in der Schule», Ne 11, 489 - 497).

162. Walka miedzy materialismem a idealismem w matematyce (coBm.c JI.A.KamyXHUHBIM.
Warszawa. «Matematika. Czasopismo dla nauczicieli», Ne 5-6, 1 - 8).

163. byxsu 3amicts nudp (Kues, «3ipka», 8 anpens, Ne 15).

1956 ron

164. Kypc Teopuu BeposTHOCTEN (TIep. HA KuTaiickuii co 2-oro uzaanus, [lekun, 1 - 449).

165. Uber die Nachpriifung statistischer Hipotesen mit Hilfe der Variationsreihe (Berlin.
Deutscher Verlag der Wissenschaften. «Bericht iber die Tagung
Wabhrscheinlichkeitsrechnung und die Mathematische Statistik in Berlin vom. 19 bis
22 october 1954», 97 - 107).

166. Henapamerpuueckne 3amauu  cratuctukd. (CoBmectHo ¢ W .M.I'mxmanom wu
H.B.CmupnoBeim. MockBa, u3a-so AH CCCP. Tpyner Ttperbero Bcecoroznoro
Marematudeckoro cwe3na (MockBa, uioHb-urob 1956), 1. II. Kpatkoe conepkanue
0030pHBIX M CEKITMOHHBIX JOKIANI0B, 47-48).

167. The main stages in the history of the theory of probability («Actes du VIII-e Congres
International d'histoire des sciences» (Florence 3-9 September 1956), p. 128 - 131).

168. A.l.Hincin («Analele Romino-Sovietice, matematica-fizica», anul X -- seria III-a, Ne 3,
115 - 124).

169. Masinele electronice de calculat («Analele Romino-Sovietice, matematica-fizica», anul X —
seria [11-a, Ne 4, 5 - 15).

170. O pa3Butum Marematuku Ha YkpauHe (coBM. c¢ W.B.Ilorpe6sicckum. «VcTopuko-
MaTeMaTHYeCKUE UCCIeNoBaHus», 1-s1 cepus, BoI.9, 403 - 426, Boim. 10, 766).

171. Pa3Butne Tteopuu BepositTHocTe Ha VYkpaumHe (coBm. ¢ W.M.I'mxman. «Mcropuko-
MaTeMaTHYEeCKUE UCCIIeNOBaHus, 1-51 cepus, BBIY, 477 - 536).

172. O pabotax I'aycca mo Teopun BepostHocten ("Kapn @punpux [Maycc", cOopHUK cTaTtel k
100-netuto co aus cmeptu. M3narensctBo AH CCCP, 217 - 240).

173. O HekoTopsIX 3a1adax ucropuu marematuku (Mocksa, u3zg-so AH CCCP. Tpynsl Tperbero
Bcecoroznoro marematmdeckoro cbe3ga (MockBa, wuioHb-utonb 1956), T.II, kpartkoe
cojiepaHre 0030PHBIX U CEKIMOHHBIX A0KIan0B, 100 - 101,).

174. Esrenuii SIkoBnesuu Pemes (coBm. ¢ U.b. [lorpedbicckuM. «YKpaauHCKui MaTeMaTHUECKUN
XKypHam», T. 8, No 2, 218-222).

175. Begrussungsansprache (Berlin. Deutscher Verlag der Wissenschaften. «Bericht iiber die

Tagung Wahrscheinlichkeitsrechnung und die Mathematische Statistik in Berlin vom. 19 bis
22 october 1954y, 3-5).
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176. CyuacHi IBUAKO10Y1 00UKCIIOBaNIbHI MalIuHy (ra3zera "PansHcpka Ykpaina", 19 nexa0ps,
Ne 295).

177. 20 000 oGuucnens Ha cekyHay (kypHan "Ykpaina", Ne 12, ctp. 28).

178. TI'ennanbubiii MaTeMaTuk («Hayka u xutTsi», Ne 2, 29 - 30).

179. Activitate stiintifica legata de practicad (Pymbraus, «Scinteia», 11.05., Ne 3592).

1957 ron

180. Kypc Teopuu BepostHocten (Anonus. 3-505).

181. Lehrbuch der Wahrscheinlichkeitsrechnung (Akademie-Verlag, Berlin, 1 - 387).

182. Rozklady graniczne sum zmiennych losowych niezaleznych (i A.Kolmogorov. PWN,
Warszawa, 1 - 262).

183. DnemeHTapHOE BBeZeHHE B TeOpuio BeposiTHOCTEH (coBM. ¢ A.S. XunuunsiM. [UTTIL, 4-e
w3, 1 -- 144).

184. O mHekoTophix 3amayax wucropun wmarematuku (Tpyasl Tperbero Bcecoro3noro
MaTeMaTH4eCKOTO che3la (MioHb-uioNb 1956 1., Mocksa), T.III, o0G30pHBIC AOKIIAMEI,
CEeKIIMs UICTOpUU MaTteMatuku, 579 - 583, Mocksa, uzn-so AH CCCP).

185. O HekoTopbIX 3amayax uctopuu marematuku (coBm.c M.B.Ilorpedbicckum. «YKpauHCKui
MareMatudeckuit xypHam, T.IX, Ne 4, 359 - 368).

186. O HEKOTOPBIX COBETCKUX paboTax 1o teopuu uHpopmaimu (Prague. Publishing house of the
Czechoslovak Academy of Sciences. «Transactions of the First Prague Conference on
Information Theory, Statistical Decision Functions, Random Processes held at Liblice near
Prague from November 28 to 30, 1956», 21-28).

187. O HeKOTOpBIX 3aJayax TEOPUM BepOSATHOCTEH («YKpauMHCKUI MaTeMaTHYeCKUi KypHail»,
1.9, N4, 359 - 368).

188. K HOBBIM ycmexam cOBETCKOI HIkoJsibl Teopuu BepositHocted (M3a-Bo «Hayka», «Teopus
BEPOSITHOCTEH U €e MPUMEHEHU», T. 2, BhII. 3, 289-291).

189. Enexrponni uupposi mamuuu (coBM. ¢ B.M.I'mymxoBeiM. «Bicauk AH YPCP», Ne 9,
3 -10).

190. Papsncbka maTematuka 3a copok pokiB («Bicuuk AH YPCP», Ne 11, 29 - 41).

191. YeOsimes [Mapnyruit JIbBoBuu (bospmas CoBerckas DuHuukinonenus, T. 47, 81 - 82).

192. Uber die Arbeiten von C.F.Gauss zur Wahrscheinlichkeitsrechnung (C.F.Gauss
Gedenkband, Teubner, Leipzig, 193 - 204).

193. Mathematical Education in the USSR («The American Mathematical Monthly», v. 64, Ne 6,
389 - 408).

194. Despre formarea notiunilor matematice («Analele Romino-Sovietice, matematica—fizicay,
No 1, 89 - 100).

195. Ilepma Hapana maremartukiB Ykpainu (Bicauk AH YPCP, Ne 10, 69 - 72).

196. IlepBoe coBellaHue MaTeMaTHUKOB YKpauHbl («YcCIeXu MaTeMaTHYecKux Hayk», T. XII,
BBHIILO, 215 - 220).

197. JIBa coBemanus no Teopuu HHPopmanuu («YKpauHCKUN MaTeMaTUyecKui KypHa», T. [X,
Ne 3, 345 - 347).

198. Mecsuy y wmaremarukoB  Pymbinckoii  Haponnoit  Pecnybmuku — («YKpaunHckuii
MaTteMaTudeckuit xypHam, T.9, Ne 1, 111 - 112).

199. Bkiag ykpaiHchkux MaTematukiB (okypHai «Hayka 1xuttsa», Ne 8, 3-5).

200. MaiiOyTtHe oGuncaoBanbHUX MauuH («PoOiTHrYa ra3eTa», 23 mapta, Ne 70).

201. Ilyrm ynyumenust HaydHoi pa®oTsl (razera «IIpaBaa Ykpauns», 24 anpens, Ne 98).

202. IIpo matemaTtnuny ocBiTy (razera «PagsHcbka OcBiTay, 14 centsiops, Ne 37).

203. 3a panpluui pO3BUTOK MaTeMaTH4HOI Hayku Ha YkpaiHi (coBmectHo ¢ W.®D.Tecnenko.
raszera «Pagsuceka OcBitay, 20 utoms, Ne 29).

204. bynaymee Hayku HeoOo3pumo («IIpaBaa Ykpauns», 18 aBrycra, Ne 193).
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205. Mok u 3penoctb Hauleil Hayku U TexHuku («[IpaBaa Ykpaunen, 17 oktsOps, Ne 244).

206. VYcnixu ykpaiHcbkux MareMaTukiB («Jliteparyphna razeray, 30 aumns, Ne 59).

207. BusuaiiTe iHO3eMHI MOoBH (coBM. ¢ JI.A. KamyxHunbiM, razera KueBckoro yHuBepcuteTa
«3a paasgHCHKI Kaapuy», 26 ssuBaps, Ne 7).

208. Mup noTpibHMit ycim Hapoaam («PansHcbka Ykpainay», 1 mas, Ne 103).

1958 rox

209. DnemeHTapHO€ BBeJieHHE B TeopHio BeposiTHOcTell (coBM. ¢ A.S.XunuunbiM. [lekun, 1 --
132).

210.  On limit theorems of the theory of probability (Kues. AH YCCP. Unctutryr MareMaTukH.
1-39).

211.  TIlpo ogny 3amauy macoBoro oociayroByBanHs («Jlomosigi AH YPCP», Ne 5, 477 - 479).

212. Henapamerpuueckue 3agaun ctatuctuku (cosm. ¢ U.HW. I'mxmanom u H.B.CMupHOBBIM.
N3n-Bo AH CCCP. «Tpyast Tpersero Bcecorosnoro Maremaruueckoro che3na. Mockaa,
HIOHB-UIONEL 1956%», T. 3, 320 - 334).

213. O xputepun Bunkokcona cpaBHeHus IByXx BbIOOpoK («bromierens Ilosbckoit Axagemun
Hayxk, cepusi MaTemaTHUECKUX, aCTPOHOMUYECKHUX U pU3UY. HayK», T.6, Ne 10, 611 - 614).

214. Education Cientifico-Matematica, en la Union de Republicas Socialistas Sovieticas (Peru,
Lima. «Nueva Educaciony, , 23-30).

215. O nekterych ukolech historie matematiky (a I.B. Pogrebysskiy. Praha. Ceskoslovenska
Akademie VED. «Pokroku Matematiky, Fisiky a Astronomiey, t.3, N5, 526- 535).

216. O  HekoTOpwrIX  3amayax  uctopun  Marematuku  («lctopuko-maremaTuueckue
uccheaoBaHusy, 1-a cepus, Boim. 11, 47 - 62).

217. OO0 ucropunm MaTeMaTUKH U €€ 3HAYCHHM JUIsi MaTEeMaTHUKd M JPYruX HayK (COBM. C
N.B.Ilorpebrsicckum, «VcTopuko-MmaremMaTHdeckue WcCiaeAoBaHus», 1-s cepusi, BbIm. 11,
441-460).

218. O paborax JI.DWnepa MmO TEOpPUH BEPOSITHOCTEH, Teopuu OOpPabOTKM HAOIIOACHUH,
nemorpadpuu u crpaxoBanuto (M3a-so AH CCCP. Coopnuk "JI.Oinep, 250-netue co qHs
poxaenus", 184 - 209).

219. Ouepk  KU3HHM, HAYYHOIO  TBOpYECTBA U  MEAATOTUYECKOM  JIEATEIBHOCTH
M.B.Octporpaackoro (com. ¢ MU.A.Maponom. 1U3n-so AH CCCP. B kuure «1306pannsie
tpyasl M.B. Octporpazackoro», 380 - 457).

220. Jecsars neT "UcTopuko-MaTeMaTuueCcKux uccinenoBaHui" (coBmecTHO c
N.B.ITorpedsicckuM. «Ycnexu MaTeMaTH4eCKUX Hayk», T. X, Ne 2, 229 - 230).

221.  Jecsars neT "UcTopuko-MaTeMaTuueCcKux ucciaeaoBaHui" (coBmMecTHO c
N.B.ITorpedbicckuM. «Ycnexu MaTeMaTHUYeCKUX Hayk», T. 13, Ne 5, 229 - 233).

222. IIpo mbkHapoani 3B's3ku Incturyry maremaruku AH YCCP (coBm. ¢ B.T. I'aBpuiok.
«Bicauk AH YPCP», Ne 3, 66 - 67).

223. PecnyOnukaHckas KOHQEpeHLHs IO BONpPOCAM CTATUCTUYECKUX METOJOB aHajliu3a U
KOHTPOJISl MPOU3BOACTBA («YKpauHCKUN MaTeMaTHUeCKUi xKypHaim», T.X, Ne 1).

224. Peuensus Ha kuury JL.IImerrepep «BBenenue B maremaruueckyio cratuctuky» (Mzn-so
«Hayka», "Teopus BepositHoctert u ee mpumenenus", T.III, Beim. 1, 118 -120; «HoBbie
KHHUTH 32 pyoeskom», cepust A, Ne 9, 13 — 15).

225. Peuensus Ha xkaury O.Onunuecky, I.Muxok, Y.Nonecky Tynpua "Teopus BeposiTHOCTEH U
ee npuioxenus" (MU3n-so «Haykay, "Teopust BepositHocTel u ee npumenenus"”, T.111, Boim.
1, 117 - 118; «HoBsie kHUTH 3a pydeskom», cepust A, Ne 8, 20 — 23).

226. Penensus Ha kuury A.Penvu "Hcumcnenue BepositHoctei" (M3n-Bo «Haykay, "Teopus
BeposiTHOcTel u ee mpumenenus", T.111, Boim. 1, 115 - 116).

227. Peuensus Ha kuury Y.I'penannep u M.Po3zen6nar "CraTucTruueckuil aHajau3 CTalluOHAPHBIX

BpeMeHHBIX psagoB" (coBm. co H.IL Cmo6onmentokom) (M3n-Bo «Hayka», "Teopus
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BepositHocTel U ee mpumenenus", T.11I, Beim.4, 475 - 477, «HoBbie KHUTH 32 pyOexOM»,
cepusi A, Ne 8, 24 — 27).

228. Penensuss Ha kHHry Saunders L., Fleming R. «Marematuka u cratucTuka s
(dapmatieBToB, 610oJ0roB 1 XUMHUKOB («HoBBIE KHUTH 3a pyOexom», cepus A, Ne 10, 9 — 10).

229. Peuensus Ha kaury Myslivec V. «CrtaTucTHuecKHE€ METOJbI B CEIbCKOXO3SHCTBEHHBIX U
JecoBOTYECKUX uccienoBanusax» («HoBble kuuru 3a pydexom», cepus A, Ne 10, 11).

230. Hayka, sixa TBopuTh uynaeca (Hukounaes, «IliBnenna npasnay», 14 utons, Ne 117).

231. MaremaTudeckasi CTaTUCTHKA U TIPOU3BOACTBO («l3BecTusi», 18 urons, Ne 145).

232. K wurtoram Bcecoro3HOro coBemanus 1O TEOPUH BEPOATHOCTEH W MaTEeMaTUYeCKOU
craructuke (EpeBan, razera «Kommynuct», 30 centsaops, Ne 230).

233. MaremaTtuueckoe obpazoBanue («M3Bectus», 21 nexadps, Ne 303).

234. Ilocnanen apyxo6s! («IIpaBna Ykpaunsn», 17 utons, Ne 114).

1959 roa

235. Jlexuuu no teopuu maccoBoro oocnyxubanus (M3n-so KBUPTY, Beim. 1, 1 - 104).

236. Lehrbuch der Wahrscheinlichkeitstheorie (Berlin. Academy Verlag. Zweite auflage).

237. Granzverteilungen von Summen unabhengiger Zufallsgrossen (und A.Kolmogorov. Berlin.
Academie Verlag. 1 - 279).

238. IIpo oxane yzaranbHeHHst popmyn Epnanra («omnosini AH YPCP», Ne 4, 347 - 360).

239. Maremarudeckas cratuctuka (cosm. ¢ .W.'uxmanom. [UDOMIJI, «Marematuka 3a 40 ner»,
1.1, 797 - 808).

240. O meToaMKe OMpEACTCHHUS PACYCTHBIX HATPY30K MPOMBIIUICHHBIX MPEIIPUATHI (COBM. C
b.C. Memenem. «OnexkrpudectBo», Ne 2, 13 — 15).

241. O6 omenke 3G(PEeKTUBHOCTH  YTOYHEHHS  PacuyeToB  ANEKTPUUYECKUX  HArpy30K
npoMbIIeHHbIX ceTelt (coBM. ¢ b.C. Memenem. «QnekrpudectBo», Ne 11, 70 - 72).

242.  Heckonbko 3ameuanuii k asym padoram J[.bappepa («Buletinul Institutului Politehnicy», din
1asi, seria noua, tomul 5(IX), fasc. 1-2, 111 - 118).

243. Marematuka (MCO, 1. 5, 1018 - 1024).

244. O nekterych ulohach teorie pravdepodobnosti (Praha. Ceskoslovenska Akademie VED.
«Pokroky Matematiky, Fisiky a Astronomie», [V, Ne 1, 1 - 12,).

245. VccnemoBaHus MO TEOPUHM BEPOSTHOCTEH M MaTEMaTHYECKOM cTatucThke B cucteme AH
YCCP («YxpauHckuili MmaTeMaTuyeckuit xxypHam», T. 11, Ne 2, 123 - 136).

246. O paborax A.M.JlsnynoBa mno Tteopuu BeposiTHOocTel («lcTOoprKO-MareMaTH4YecKue
HccaeaoBaHus», B, 12, 135 - 160).

247. PosButok Teopii imoBipHOCcTE y pobotax O.M.JlanynoBa (AH VYPCP, Iucruryr
MareMmatuku, «lcropiko-maTemaTnaHui 301pHIK», Ne 1, 133 - 139).

248. Ilpo nmocnimxenns JI.Eimepa 3 Teopli WMOBIpHOCTEH, Teopii OOpOOKM CIIOCTEpPEKEHb,
nemorpadii Ta crpaxyBanHs (AH YPCP, Iuctutyr matemaTtuku, «IcTopiko-maTeMaTHuHUN
30ipHUK», Ne 1, 71 - 76).

249. O historii matematyki 1 jej znaczeniu dla matematyki 1 innych nauk (i [.Pogrebyski.
«Roczniki Polskiego Towarzystwa mattmatycznego», seria I, Wiadomosti matematyczne, t.
III, Ne 1, 49 - 64).

250. O ponm wmaTeMaTHYECKUX METOJOB B Ouonormdeckux wuccienoanusx (AH CCCP,
«Bompocs punocodum», Ne 1, 85 - 97).

251. Ponp maremaruku B Ouonormdeckux uccienoBanusax (M3a-so AH CCCP. "®dunocodcekue
npoOieMbl coBpeMeHHOro ecrtectBo3Hanus", Tpyael Bcecoros3Horo cosemanus 10
¢dunocodckuM Bormpocam MaTeMaTukH, , 494 - 498).

252. O maremaTHyeckoM OOpa30BaHMU B BBICHIMX BOECHHO-y4€OHBIX 3aBefeHUAX («BecTHuk

MIPOTUBOBO3YIIHOM 000pOoHBI», Ne 12, 14 - 19).
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Sur I'enseignement superieur des mathematiques (Lisboo. «Gaseta de Matematicay», v. XX,
Ne 76-77, 15-25).

254. The formation of mathematical concept (Actes IX Congr. internat. Histoire Scinces,
Barcelona-Madrid, 1-7 Sept. 1959, p. 472).

255.  "Marepuanusm u smnupuokputuuuim" B.W.Jlenuna u punocodckue Borpocsl MaTeMaTUKI
(U3n-Bo AH YPCP. 36ipuauk «I'eniansuuit ¢putocoperkuit TBip. B.1.JIlenunay, 300 - 318).

256. IIpo oO’ekTHBHUI XapakTep MaTeMaTU4YHUX MOHATH (/lep’kaBHE BHAABHHUITBO MOJITUYHOL
nirepatypu YPCP. 36ipHuk «Teopernyna 30post KOMyHI3MY», 249- 271).

257. Despre lupta dintre materialism si idealism in matematica (coBMm. ¢ JI.A. KamyXHUHBIM.
byxapect. «Gaseta matematica si fisicay, seria A, vol. XI, Ne 7, 385-397).

258. Penensus Ha kuury T.B.Anznepcona «BBenenne B MHOTOMEpHBIN CTATUCTUYECKUM aHAIIN3)
(U3n-Bo «Hayka», "Teopust BeposiTHocTed U ee mpuMmeHenus", 1. IV, Boin. 2, 247 - 248;
«HoBble kUM 32 pyoe:xom», cepust A, Ne 4, 14 — 16).

259. Peuensus Ha kaury M.®@um "Teopust BeposiTHOcTel U MaTemaruueckas craructuka" (U3n-
Bo «Haykay, "Teopus BepositHocTell u ee mpumeHeHus", T. IV, Boim. 3, 365 - 367; «HoBsie
KHUTU 32 pyOexxom», cepust A, Ne 2, 16 — 20).

260. Peuensus Ha kuury McCarthy P.J. «BBenenue B craructuueckue paccyxaenus» («Hosbie
KHUTU 32 pyOexxom», cepust A, Ne 4, 17— 19).

261. Peuensus Ha kuury Quenoille M.A. «OcHoBa craTucTHuecKuX paccyxaeHuit» («HoBbie
KHHUTH 32 pyoesxkom», cepust A, Ne 5, 17 — 18).

262. Penensuss Ha kHUTY Vincze Istvan «CratucTHYeCKMi KOHTPOJIb KadecTBa» (COBM. C
M.I'. ®apunuuem, «HoBble kHUTH 3a pyOexxom», cepust A, Ne 6, 35 -37).

263. Peuensus Ha xHury lonescu H.M. «3Dnementsl marematuyeckoil cratuctuku» («HoBble
KHUTU 32 pyOexxom», cepust A, Ne 7, 8 -9 ).

264. Penensus Ha kHUTY Sahleanu V. «MartemaTudyeckue METOAbl B MEAUKO—OMOIOTHYECKUX
uccinenoBanusx («Hosbie kauru 3a pyoesxxom», cepust A, Ne 7, 9 — 11).

265. Peuensust Ha kHury Gumbel E.J. «Cratuctuka xpaiiHux» («HoBble KHUTH 3a pyOexom»,
cepus A, Ne 9, 14 — 15).

266. Peuensust Ha kuury Dugué D. «TpakraT mo TeopeTndeckol M MPHUKIAJHON CTaTUCTHKE)
(«HoBbie kHurHU 3a pydoexxom», cepust A, Ne 9, 19 —21).

267. Peuensus Ha kaury Mises R.V. «BepositHOCTb, cTaTHcTHKa U UCTHHA» (2-0€ u3A.) («HoBbie
KHUTU 32 pyoexxom», cepust A, Ne 10, 3 —4).

268. Peuensus nHa xuury Pollaczek F. «Croxactuueckue mnpoOieMbl, BO3HUKAIOLIUE IPU
U3y4eHUH (HOPMHUPOBAHUS OUEPEM y KACChl U aHAJOTUYHBIX ABJIeHU» («HoBble KHUTH 3a
pyoexxom», cepust A, Ne 11, 8 - 10).

269. Maremaruka y npupoo3HaBcTBi (kypHai "Hayka 1xutra", Ne 4, 17 - 19).

270. Mpis crana aiiicHicTio (kypHan "Hayka 1xutta", Ne 10, 5).

271. Kibepueruka (coBM. ¢ E.A. IlIkabapa. "Hayka 1 xurra", Ne 12,9 - 11).

272. Crpubok y kocmoc («PansHcbka Ykpaina», 4 suBaps, Ne 3).

273. Ororo tpedyer cepaie (coBm. ¢ H.M.AmocoBeiMm u M.Benpuninessim. «Komcomoibckas
mpaBJay, 5 anpens).

274. Oo6wbennaru 3yccuis («Beuipuiit Kuiy, 3 utons, Ne 129).

275. Bcecoro3Hoe coBelianue 1mo Teopuu BepositHocTer («CoBeTckoe 3akaprarbe», 8 OKTsIO0ps,
No 237).

276. BikxonomHa nofis («Beuipniit KuiBy», 14 centsadps, Ne 217).

277. Ha 6naro HapoaoB («IIpaBaa Ykpauns», 21 okts0ps, Ne 245).

1960 rox

278. Introduction a la theorie des probabilites (coBm. ¢ A. . XununasiM. Dunod, Paris, 1 - 157).
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Elementare Einfuhrung in die Wahrscheinlichkeitsrechnung (und A.Chintschin. Berlin,
Deutscher Verlag der Wissenschaften. Zweite, verbessert Auflage).

Jlexuuu o teopuun maccosoro oociyxuBanus (KBUPTY Bein.1- 2, 1 - 207).

O npenenpHBIX TeopeMax Teopuu BeposTHocTer (Cambridge University Press, New Jork.
«Proceedings of International Congress of Mathematicians, 14 - 21 August 1958»; 518 —
528.).

Uber einige Aspekte der Entwiklung der Warteschlangen (Zeitschrift fur modern
Rechentechnik und Automation «Mathematik, Technik, Wirtschaft», heft 4, 162 - 166).

O6 onHo# 3amaye Teopun MaccoBoro ooOcmyxuBanusi (Pragua. Publishing house of the
Czechoslovak Academy of Sciences. «Transactions of the Second Prague Conference on
Information Theory, Statistical Decision Functions, Random Procecces held at Liblice near
Prague from June 1 to 6, 1959», 177 - 183).

O HekoTOpBIX 3a7jauax Teopuu MaccoBoro oocinyxuBanus (Epesan. U3a-so AH Apmsinckoit
CCP. «Tpynsl Bcecorwos3Horo copemiaHusi 1Mo TEOPUM BEPOATHOCTEW M MaTeMaTHYEeCKOU
CTaTUCTHKe», 15 - 24).

K npoekry '"pykoBoadmmx = ykazaHui" 1O pacueTy 3JEKTPUYECKHX Harpy3ok
poMbIIIeHHbIX npeanpustuil (coBM. ¢ b.C.MemeneM. «IIpombllsieHHass 3HEPreTUKay,
Ne 3, 41 - 44).

O maremMaTHYEeCKUX METOJaX B SKOHOMHUYECKHX HCCienoBaHHsIX («koHOMHKa COBETCKOU
VYkpauns», Ne 4, 74 - 81).

O HEeKOTOpBIX pa3zenax TEOPUU BEPOSTHOCTEH, UIMEIOIINX HEMOCPEACTBEHHOE OTHOILIEHHE K
npobnemam Ouonorun u MemuiuHbsl (M3a-Bo JII'Y. «lIlpuMeHeHus maremMaTuyecKux
METOJIOB B OHOJIOTHIY, 6 - 16).

Maremaruueckast cratuctuka u 3amaun npaktuku («Bectnuk AH CCCPy», Ne 2, 38 - 43;
«Analele Romino-Sovietice», Ne 3, 43 - 49).

The teaching of probability theory and mathematical statistics («Report of the second
conference on mathematical education in South Asia, Tata Institute of Fundamental
Research, Bombayy, 1 - 32).

O pa6orax H.B.CmupHoBa no matemaruueckoii craructuke (cosm. ¢ A.H.Konmoropossim u
ap., «Teopus BEpOSITHOCTEN U ee IpUMEHEHUs», T. V, BbIIL. 4, 437 - 440).

Kommenrapuu k cratesiM E.E. Cioyukoro «K Bonpocy o JTOTMYECKHX OCHOBAaX MCUUCICHHS
BeposTHOCTEH» M «O cTOXacTHMUeCKHMX acuMmMToTax u mpexaenax» (MockBa. U3a-Bo
AH CCCP. E.E. Cnynxuii «136pannbie Tpyasi», 283-286).

EBrennit EBrenpeBuu Cnynkuii (Ouorpaduueckuit ouepk) (MockBa. M3n-so AH CCCP,
E.E. Cnyukuii «M36pannbie Tpyasi», 5 - 11).

Anexcannp SxoBneBud XunuuH (Hekposior) (coBm. ¢ A.H. KommoroposeiMm. «Ycnexu
MaTeMaTH4eCKUX Hayk», T.XV, BoiI. 4, 97 - 110).

Anexcannp SxosneBuu XuHuuH (Hekpodor) (M3a-Bo «Haykay, «Teopus BeposiTHOCTEN U ee
MIPUMEHEHHs», T.V, BoIM. 1, 3 - 6).

I'eopruii IlerpoBuu boes (Hekposor) (coBm. ¢ H.I'. UynakoBeiMm, «M3Bectus BVY3os,
Matrematukay, Ne 1(14), 245 - 246).

[Ipenucnosue k kuure JI.A.Crpoiika "Koportka ictopis maremaruxku" (KuiB. M31-BO
«PansHCHKA mIKOMIAY, 5 - 7).

Penensus na xuury "Matematuka B CCCP 3a copok net" (coBMm. ¢ U.b. Ilorpedbicckum.
«Ycnexu MaTeMaTHIeCKUX HayK», T.XV, BHIILS, 235 - 236).

Peuensus na kaury Zemanek Heinz «9nemenTtapnas teopust nuanopmannn» («HoBble KHUTH
3a pyoexxom», cepust A, Ne 2, 17).

Penensus na kuury Borel E. «Kypc Teopun BepositHocTel», T. I, Bbin. 1 («HoBbIe KHUTH 32
pyoexxom», cepust A, Ne 3, 11 —12).

Peuensus nHa xuury Mittenecker E. «[lnanupoBanue SKCIEpUMEHTOB U CTAaTUCTUYECKHE
BBIBOJIbI 3 HUX», (U311. 2) («HoBble kHUTH 3a pyOexom», cepus A, Ne 3, 12).
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Penensus Ha kuury Lindgren B.W., McElrath G.W. «BBenenue B Teoputo BEpOATHOCTEN U
cratucTuky» («HoBble KHUTH 3a pyOexom», cepust A, Ne 5, 15 — 16).

302. Penensus Ha kHury Lukacs E. «Xapakrepuctuueckue Qynkuumn» («HoBble kHUTH 3a
pyoexxom», cepust A, Ne 11, 8 — 10).

303. Penensus Ha kaury Derman C., Klein M. «Teopusi BeposiTHOCTEHl U CTaTUCTUYECKHE
BBIBOJIbI /17151 MHKeHEpoB» («HoBble kHMTH 32 pyOekomy», cepust A, Ne 12, 9).

304. Maremaruka i cydacHicTh (razeta «Pansucpka OcBitay, 18 uepBHs, Ne 49).

305. Mpii cratots aidicHicTio («PansgHcbka Ykpaina», 17 tpaBus, Ne 113).

306. IlIpo kubepuetuky (coBm. ¢ E.A.lllkabapa. xypH. "Iuinpo", Ne 4, 138 - 142).

307. Kwutta i matematuka («JlirepaTypHa razera», 8 urons, Ne 54).

308. OO0 roHomeckux Maremarudeckux mikosnax (coBMm. ¢ K.M.IIBenoBbiM. razera «PangsHchka
Ocaitay, 20 despans).

309. UYynoso («Beuipniit Kuis», 23 suBaps, Ne 19).

1961 ron

310. Dnementsl mporpammupoBanusi (copmectHo ¢ B.C.Kopomtokom u E.JL.FOmenko. Mockga,
®usmatrus. 3-348).

311. Kypc Teopuu BepostHoctelt (Gusmarrus, Uzn. 3-e, 1-406).

312. DnemeHTapHOE BBEIEHHE B TE€OpHIO BeposTHOCTEN (coBM. ¢ A.S. Xununneim. TUOMII, uzz.
5-oe, 1 - 144).

313. An Elementary introduction to the theorie of probability (and A.Khintchin. S.Francisco and
London, Freeman and Co., 1 - 139).

314. DOxtumosutap He3apuscUAaH OOILIAHIMY MabIyMOT/Iap (COBM. ¢ XHUHYUHBIM. TallIKeHT,
1-126).

315. TeopeTuKo-BEpOSITHOCTHBIE OCHOBBI CTaTUCTHUECKOTO METOJAa pacdera 3JIEKTPUUYECKHX
Harpy3ok MpoMbIuieHHbIX npeanpustuii («3sectuss BY3o0B. Dnexkrpomexanukay, Ne 1,
90 - 99).

316. O crarucTuYecKMX METOJaX pacueTa M MCCIEAOBAHUS DIJIEKTPUUYECKUX Harpy3okK
MPOMBIIIIEHHBIX npeAanpuatuil (coBM. ¢ b.C. Memenem. «Qnekrpuuectso», Ne 2, 81 - 85).

317. O craTuCcTUYECKOU OIIEHKE PEKMMOB CETeH HaceleHHBIX MyHKTOB (coBM. ¢ b.C. Memenem.
«OnexrpuaectBon, Ne 6, 71 - 74).

318. Teopus BeposiTHOCTEN U HEKOTOpbIE ee TpuMeHeHus («Mopckoit coopHuk», Ne 9, 31 - 41).

319. Hexotopsie Bompochl kubepHeTHkd U ctatuctuku (COopHuk «KubepHetuky Ha ciyxO0y
KOMMYHH3MY», T.I, 55 - 70).

320. Asymptotic expansions in probability theory (with W. Koroluk and A. Skorochod.
«Proceedings of the Fourth Berkeley Symposium on Mathematical Statistics and
Probability», v. 2, 153 — 170. Univ. California Press).

321. Maremaruyeckue napaMeTpbl yHUBEpcalbHON IUppOoBO aBTOMaTnyeckoil MamuHsl "Kues"
(coBm. ¢ B.M.I'mymkoBbeim u E.JL.}Omenko. U3n-Bo AH YCCP. «306ipHuk mnpaup 3
00UYHCITIOBAIPHOT MATEMATHKH 1 TEXHIKUY», ToM I, 7 - 14).

322. ImosipHOcTel Teopis (Ykpaincbka Pansncpka Ennuknonenis, T. 5, 396-397).

323. Maremaruyeckasi CTaTHCTHKA - MOLIHOE OpyAMe B paboTe 3aBOJCKOIN J1abopaTopuu
(«3aBoackas maboparopusi», T. 27, Ne 10, 1251 - 1253).

324. KaxaoMy cHenMaqucTy HYXXHO 3HaTh MAaT€MaTHYECKYI0 CTAaTUCTUKY («BecTHHMK BbIcHIeH
KoY, Ne 12, 29 - 30).

325. Anekcannp SAxoBneBud XuHunH («MaremaTuueckoe rnpocerieHue», Ne 6, 3 - 6).

326. O crarbe A.Ml.Xunumna "YacrotHas Tteopuss P.Mwuzeca u coBpeMEHHbIE HJEU TEOPHUU
BeposiTHocTell" («Bompocs! puiocopum», Ne 1, 91 - 92).

327. A.la.Khinchin («Proceedings of the Fourth Berkeley Symposium on Mathematical Statistics

and Probability», v. 2, 1 - 15).
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Muxaun BacunbeBuu Octporpanckuii (MockBa. ®dusmatrus. «Jlrogu pycckoil HayKu»,
104 - 110).

329. Tladnyruii JIeBoBuy Yebsnime (MockBa. ®usmarrus. «Jltoau pycckoit Haykm», 129 - 140).

330. Amnnpeit Augpeesud MapkoB (MockBa. @usmarrus. «JIroam pycckoit Haykny», 193 - 199).

331. Kommenrapuu k padotam M.B. Octporpaackoro nmo teopuu BepositHocteit (Kues. U3n-Bo
Axanemun Hayk YkpauHckoit CCP. M.B. Octporpanckuii «IlonHoe coOpaHue TpynoB»,
343-344, 347-348, 365, 371-372).

332. HexoTopsle 3x0oHOMHUYeckHe Mpobiaembl TexHudyeckoro mnporpecca ("Kommynuer", Ne 10,
23 - 34).

333. Urto takoe teopus HagexxkHocTu? («Maremaruka B mkosie», Ne 6, 8 - 14).

334. Ilpo martematuuHy OCBITY B paasHcbkiid mkosi (KueB. W3n-Bo "Pangsgnchka mikosia.
«BuknaganHsa MaTeMaTUKU B KO, BUIL.1, 5 - 12).

335. IlpemucnoBue k 3-my wusnanuro kauru A.fl.Xwunumna "llemueie apo6u". (Mockga,
duszmarrus).

336. Penensus Ha kuury HO.B.Jlunnuka "PaznoxxeHuss BeposTHOCTHbIX 3akoHOB" (M31-BO
«Hayxkay, «Teopust BeposTHOCTEH U ee mpuMeHEeHUs», T. V], BbIm. 2).

337. Penensus Ha kuury Lehmann E. «IIpoBepka cratuctuueckux runote3» («HoBbie kHUTH 32
pyoexxom», cepust A, Ne 1, 11).

338. Penensus Ha kHury Avondo Bodini G., Brambilla F. «Teopus ouepeneit» (uactp I.
Cratuctuka) («HoBble kHUTH 3a pyOexom», cepus A, Ne 2, 6 — 8).

339. Penensus Ha kaury Diamond S. «Mupopmanus u ommOka» («HoBble KHUTH 32 pyOeKOM»,
cepusi A, Noe 2, 8 —9).

340. Penensus Ha xkuury Scheffit H. «/{ucniepcuonnsiii ananu3» («HoBble KHUTH 32 pyOeKOM»,
cepus A, Ne 3, 22).

341. Oto HyxHO BHeApATh (O MNpUMEHEHHMM MaTeMaTHYeCKUX METOJOB IpH PEHICHUU
IIPO3BOJICTBEHHO-3KOHOMHUYECKUX 1podiem) (xypHan «Hayka u xxu3up», Ne 9, 26-29).

342. MamuHa cTaBUT nuarHo3 (razera «JIeHnHckoe 3Hams», 8 OKTAOPS).

1962 ron

343.  The theory of probability (USA, Chelsea publ. Co., 1 - 459).

344. Kypc teopuu BepostHocTel («Giao trinh ly thuyet xac suat») (Hanoi, 1 - 389).

345. Lehrbuch der Wahrscheinlichkeitsrechnung (Academie-Verlag, Berlin, 3 erweiterte Auflage,
1-393).

346. Limit Distributions for the Sums of Independent Random Variables (with A.N.
Kolmogorov. Translated and annotated by K.L. Chung. With an appendix by G.L. Doob.
Addison-Wesley Publishing Company, Inc.,Cambridge, Mass. IX + 264 pp. 2-nd print).

347. An elementary introduction to the theory of probability (and A.Khinchin. New York, Dover
Publications, Inc., 1 - 130).

348. O nousaruu HagexHocTH (coBM. ¢ FO.K.benseBbiM. «Bonpockl paanosieKTPOHUKIY, CEpUs
12, Boim. 13,3 - 11).

349. OcHOBHbIE HANpaBICHUsI HCCIEJOBAHUI B TEOPUU MACCOBOTO OOCIYKHMBAaHUS (COBM. C
I0.K.benseseim 1 W.H.KoBanenko. «Tpyasl 6-ro Bcecoro3Horo coBemianus Mo TEOPUH
BEPOSITHOCTEHN U MaTeMaTH4ecKol cTtatuctuke. BumbHiocy, 341 - 355).

350. Maremaruka (Ykpaiaceka Pagsaceka Ennuknonenis, 1.8, 536-537).

351. Maremaruyna cratuctuka (Ykpainceka Pagsguceka Ennukionenis, 1.8, 537-538).

352. MaremaruyHi MamnHu Ta npuwiaau (Ykpaiaceka Pagsnceska Ennukionenis, 1.8, 538-539).

353. SAzeikom matematuku (U3n-Bo «3Hanuey, IX cepus, @usuka u xumus, Ne 7, 1 - 30).

354. Einige Fragen der Kybernetik und Statistik (Sowietwissenschaft, Verlag Kultur und

Fortschritt, 10, 1071 - 1090).
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355. llpuMeHeHue MaTeMaTUYECKUX METOJIOB MpuU 0O0pabOTKEe pe3yabTaTOB OHOJIOTHYECKUX
Habmonenuii (copM. ¢ C.B.®omuneiM u .U Xypruneim. U3a-so AH CCCP. C6opuuk
"buonoruueckue acnektsl kuobepnetuku", 103 - 111).

356. Pousib MaTeMaTHKU B pa3BUTUU TEXHUKU U mpous3BojacTBa («Martemaruka B mikose», Ne 1,
25 - 3%).

357. 3ameuanus k cratee C.J.IleryxoBa "Pemenue oaHON 3amadu TEOpUHM MAacCOBOTO
obcnyxuBanus" («Mopckoit cOopHuk», Ne 2, 44 - 47).

358. A.M.®erucoB (K ceMUACCATUIETHIO CO JHSA poxkiaeHus) (coBM. ¢ A.fl. Maprymaucom.
«Marematuka B mkoJsie», Ne 1, 76 - 77).

359. IlpekpacHblii mamMsATHUK BBIJAIOIIEMYCS Y4eHOMY U menarory («MaremaTtuka B IIKOJIEM,
Ne 3, 87).

360. Penensus Ha kHury «Tpynel BTOpoil Ilpaxkckoil KOH(pepeHIMH Mo TEOpHUH HHPOPMAIHH,
CTaTUCTHUYECKUM PEIIAIONINM (PYHKIMSIM U TEOPUH CITy9aliHBIX mpoieccoBy («HoBbie KHUTH
3a pyoexxom», cepust A, Ne 1, 10 — 12).

361. Penensus Ha kHUry «BeposiTHOcTh M crartuctuka» (ToMm, mnocBsiueHHbIM ['. Kpamepy)
(«HoBbie kHMrH 32 pydexomy», cepust A, Ne 4,9 —11).

362. Penensus Ha xHuUry Mosteller F., Rourke R.E.K., Thomas G.B. «Teopusi BeposiTHOCTH ¢
MPUIOKEHUSIMU K cTaTUcTHKe» («HoBble KHUTH 3a pyOekom», cepust A, Ne 5, 8 — 10).

363. Penensus Ha kuury Plackett R.L. «[Ipunuuns! perpeccuonnoro ananusza» («HoBblie kHUTH
3a pyoexxom», cepust A, Ne 7, 12 — 13).

364. Penensus na kHury Rashevsky N. «Maremaruueckne TPUHIUIIBI B OHOJOTHMM W HUX
npumeHeHus» («HoBble kUM 32 pydexom», cepus A, Ne 11, 18 — 20).

365. CoBpemeHHass MaTeMaTuKa U CTPOUTENbCTBO KommyHH3Ma («Haponnoe oOGpa3oBanue»,
Ne 5,24 - 28).

366. Maremaruka Bokpyr Hac («Hayka u genoBeuectBoy, 1.1, 106 - 117).

367. Maremaruka Bokpyr Hac (;kypHas «Hayka u xu3np», Ne 8, 18 - 23).

368. CnoBo Teopuu BepoATHOCTEN (KypHaI «3HaHue — cunayn, Ne 5, 14 - 15).

369. Maremaruka u HaZexXKHOCTh («MockoBckas npasaa», 13 utons, Ne 137).

370. Ha yposne XIX Beka («Yuurtenbckas razeray, 21 utons, Ne 73).

371. HanexHnocts — 310 Hayka («KMocKoBCKas npaBaay», 4 ceHtsaops, Ne 207).

372. Maremaruka BTopraercs B )ku3Hb («MOCKOBCKHIT koMcoMouie», 18 okTsa0ps, Ne 229).

373. Ilarpuapx pycckoit matematuku («Bocrouno-cudbupckas Ilpasnay, 04.01., Ne 3).

374. Kadenpa nameuaer miansl («MockoBckuit yauepcuter», 13.02, Ne 8).

375. Kuawmxubeie nonku Hayku (coBM. c¢ akagemukom AH CCCP A.A. bamanguHbIM, diieH-
koppecnorgienToM AH CCCP O.A. PeyroBeiM 1 ap., exenenenbHuk «Henemsi», 25.11-1.12,
Ne 48).

1963 ron

376. The theory of probability (New York, Chelsea publ. Co., 1 - 471).

377. EneMeHTapHO BBbBEICHHE B TeopHsATa Ha BeposiTHOcTUTE (COBM. ¢ A.S. XuHunHbIM. Manka
Maremarudecka oubmuoreka, Codus, n3a-so "Texnnka", 1 - 128).

378. Elementarny wstep do rachunku prawdopodobienstwa (coBm. ¢ A.fl. XuHUHHBIM.
Warszawa, PWN, 1 - 199).

379. Teoria de las probabilidades (coBm. ¢ A.fl. Xunuunbim. Buenos - Aires, 1 - 153).

380. Jlekuuu mo teopuu maccoBoro oociyxuBanus (coBMm. ¢ M.H.KoBanenko. KBUPTY. Beim.
1-3,1-316).

381. Dnementsl nporpammupoBanus (coBMm. ¢ B.C.Kopomokom u E.JI.}FOmenko. ®usmarrus. 2-

oe u31., 1 - 348).
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383.

384.

385.

386.

387.
388.
389.
390.
391.
392.
393.
394.
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Muxaun BacwibeBuu Octporpaackuii (Kusup u pabora. HayuHoe u memaroruueckoe
HacnencTso) (cosm. ¢ U.b. Tlorpebricckum. Mocksa. M3n-so AH CCCP, 5-270).

Niektore zagadnienia cybernetyki 1 statystyki («Roczniki Polskiego Towarzystwa
Matematycznego», seria II: Wiadomosci Matematyczne VII, 65 - 85).

Hanexuocts (coBM. ¢ S.b.Illopom. I'ocyn. Haydnoe u3a-Bo «CoBeTckasi DHIIUKIOTICTUS.
DOHUMKIIONEINYECKU CIIPpaBOYHUK "ABTOMaTu3alusi IMPOU3BOJACTBA M IPOMBIIIJICHHAS
anekrpoHuka", T. 2, 348-353).

O npobnemax ucropuu marematuku B Poccun u CCCP u o paborax B 3TOi obOnactu 3a
1956 - 1961 r1r. (coBm. ¢ MW.b. Ilorpedsicckum, W.3. [ltokamo u A.Il FOmkeBuuem.
«McTopuko-MaTeMaTuuecKe UCCIeIOBaHus», 1-a cepus, Boim. 15, 11 - 36).

[IpoGnemsl ucTOopum MareMaTUku HOBOro BpemeHH (coBM. ¢ K.A.PpIOHUKOBBIM U
H.N.CumonoBeiM. «McTOpuKO-MaTeMaTUYECKUE HWCCIEI0BaHUS», 1-s1 cepusi, BBIIM. 15,
73 - 96).

O paborax A.H.KonmMoroposa 1o Teopun BeposITHOCTEH («YCrexu MaTeMaTHIECKUX HAYK,
T. 18, BBITL. 5, 5 - 11).

O paborax A.H.Kommoroposa no teopuu BepositHocteit (coBm. ¢ H.B.CmupnoBeiM. U3a-BO
«Hayxka», «Teopus BeposiTHOCTEN U ee npuMeHeHus», T. VI, Ne 2, 167 - 174).
A.H.Konmoropor kak nemaror (coBM. ¢ [1.C.AnekcanapoBbIM. «YCHexu MaTeMaTHUYeCKUX
HayK», T. 18, Beim. 5, 115 - 120).

Anpnpeit  Huxonaesnu KonmoropoB (K IIECTHIECATHIETHIO CO JIHSA  POXKJICHUSA)
(«Maremartuka B mkosuen, Ne 2, 67 - 68).

[lepBrie maru B pa3zButuu cuera («Maremartuka B mkose», Ne 4, 5 - 10).

Jlexuuu mo ucropun MmatemaTuku. Beomnas nekmus («Martemaruka B mkosie», Ne 1, 3 - 13).
Maremaruka peBHUX HapoJ10B JBypeubs («Matemaruka B mkose», Ne 6, 3 - 12).
Maremaruka B 6nosiorun u meaunune («buosorus B mkose», Ne 5, 73-79).

O nporpammupoBanHoM 00ydeHuu («Mopckoit cOopuuk», Ne 9, 13 - 20).

[IpenucmoBue pemakTopa W 3aKiIOUMTENbHAas CcTaThss B kHUre  A.Sl.XuHuMHA
«Ilemaroruveckue craten» (M3a-Bo Akan. nen. nayk PCOCP, 3 - 12, 180 - 203).
[IpenucnoBue pegakTopa U 3aKiOUUTENbHAs cTaThsd «O HEKOTOPHIX MOCTAHOBKAX 3aJad U
pe3ynbpTaTax TEOpUM MaccoBOro ooOchmyxkuBaHus» B kHure A.S.XuHumHa "PaboTel 10
TeOpHUH MaccoBoro oociyxuBanus" (dusmarrus, 4 - 7, 221 - 235).

3a Oopbara Mexay Marepuaau3Ma W HAeadu3Ma B MareMarhkata (COBM. C
JLLA. KanyxuunsiM, «Marematuka u pusukay, Ne 1, 1 -9, Ne 2, 1 - 5, Codus).
[Ipenucnosue k kuure B.A.Boimenckoro, M.M.SAAnpenko "30ipHUK 3aj1ad Jisl y4aCHUKIB
MatemaTuuHux onimmian" (Kues, usa-so "PansHceka mikona").

[Ipequcnosue k kaure A.M.Konnparosa "Uucna BMecto uaTynnuu" (u3a-so "3nanue", 1X-
as cepus "®dusuka u xumusa", Ne 8).

[Ipenucnosue k kuure P.X.3apunosa "Kubepneruka u myspika" (u3a-so "3nanue", [X-as
cepus "®uszuka u xumusa", Ne 18).

Penensus na xuury Cox D.R. «Teopust BoccranoBnenus» («HoBbie KHUTH 32 pyOexomM»,
cepus A, Ne 4, 14 —17).

Peuensus na xuury Saaty Th.L. «Onementsl teopumn ouepeneit» («HoBble kHuru 3a
pyoexxom», cepust A, Ne 7, 15 — 18).

Peuensuss na kuury Parratt L.G. «BeposiTHOCTb M 3KCHEpUMEHTalIbHblE OMIMOKU B
ectecTBO3HaHUNY («HoBBIE KHUTH 32 pyOesxkom», cepust A, Ne 8, 25 — 27).

Peuensus nHa kuury Benem J. «Crartuctudeckass JUHaAMUKa TEOPUHM DPETYIUPOBAHU»
(«HoBbie kHuru 3a pyoexomy», cepust A, Ne 10, 15 —17).

Peuensus na xuury Bailey N.T. «BBenenue B MareMaTuyeckyt0 TEOPHIO T'€HETUYECKOTO
cueruieHus» («Hoble kHUTH 32 pyOesxxom», cepust B, Ne 10, 18 — 19).

Penen3us na kaury Rosenblutt M. «Cnydaiiasie npouecco» («HoBbie KHUTH 32 pyOexom»,
cepus A, Ne 11, 27 — 30).
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408. Peuensus Ha kaury O.b.1lleiinnna «K ncropun oneHOK HENOCPEACTBEHHBIX HAOIIOACHUN U
3aKOHA pacrpeneieHust ciaydaHbix omubok» (PedepaTuBHblii KypHan, MaTemMaTHKa,
8A30).

409. Pa3ka3Ba 3a kubepHetukata (Codus, razera «OteuectBeH ppoHT», 9 1 10 anpens).

410. HapexHocTb - Ki1tou aBTroMatuzarmu («3sectus», 3 uroins, Ne 157).

411. KiroueBas npo6iieMa COBpEMEHHOM TeXHUKH («YuuTenabckas razera», 1 okradps, Ne 116).

412. Beiparommwmiicss MateMaTtuk coBpemeHHocTH («M3BecTusn, 24.04., Ne 98).

413. PucoBath kaptunsl Oynyuero ("HckyccrBo kuno", Ne 6, 108-116).

1964 roa

414. DnemeHTapHOE€ BBEJIEHHUE B TEOPHIO BeposATHOCTEH (coBM. ¢ A.Sl.XMHYMHBIM. H3]-BO
«Haykay, u3z. 6-¢, 1 - 146).

415. Elementen der programmirung (mit Koroluk und Justenko, Teubner, Leipzig, 1 - 327).

416. Bevezetes a programozasba (Koroluk und Juscenko, Budapest, v.1, 1 - 228 und v.2, 1 - 204).

417. O xputepuu 3HakoB («Jloxmanel bonrapckoit AH», 1.17, Ne 9, 793 - 796).

418. O nenarpyxenHom ayonupoBanuu (M3sectuss AH CCCP, «TexHuueckas KuOepHETHKa»,
Ne 4,3 -12).

419. O py6nupoBanuu c¢ BoccraHosienueM (MU3sectus AH CCCP, «Texnuueckast KubepHeTHKa,
Ne5,111-118).

420. OO0 omnpeneneHuu ONTHUMaJIbHOrO yucia npudaioB (coBM. ¢ M.H. 3yOkoBbiM. «Mopckoii
coopuuk», Ne 6, 30 - 39).

421. Cratuctuueckue MeToabl B Teopun HaaexkHoctH (MockBa. U3n-Bo «Cranmapruzamus»,
No 6, 16 — 22), (u3a-Bo «3HaHue», 1-25).

422. Ponb MaTeMaTUKH B Pa3BUTUH coBpeMeHHOro ecrectBo3HaHus (MU3a-Bo «Mbiciib». COOpHUK
"JlnanexTrka B HayKax O HEXXUBOU mpupoje”, 45 - 85).

423. Craructuuecku metoau B Teopusi Ha curypHocrra (Codus. «Pu3MKO-MaTeMaTUyecKoe
cnucanuey, 1.7, Beim. 2, 120 - 134).

424. 1o e teopust Ha MacoBoTo obcnyxkBaHe (Codust. «PU3HKO-MaTEMATHUECKOE CIHCAHUEY,
1.7, BBIIL.3, 200 - 211).

425. 3anoaroroBka Ha yuutens o marematuka (Codus. «Marematuka u ¢pusuka», Ne 4, 4 - 11,
Ne5,1-9).

426. Maremaruuecku cTpaHu Ha TeopusTa Ha curypHoctTa (Codus. «HoBocTH B aBTOMaTHKaTa U
TeIeMexaHuKaray, kH. 4, 5 - 34).

427. W3 ucropus Ha maremartukara (Codus. «Maremaruka», Ne 2, 6 - 9,).

428. Mathematik in Biologie und Medizin («Biologie in der Schule», B.13, H.3, 107 - 111).

429. O Teopuu MaccoBoro oocnyxuBanus («MartemaTtuka B mkoJie», Ne 3, 10 - 20).

430. Hayka o ciyuaiinom ([leTckast sHIMKIIOTIE M, 2-0€ U31., 452 - 461).

431. O mareMaTHyecKWX METOJax Teopuu HaaekHOocTH (JleTckas sHuMKIOMEenus, 2-0€ W3I.,
461 - 465).

432. O BocnuTaHUU yuuTelsd MateMaTuku («MaTtemaTuka B 1mKoJieyn, Ne 6, 8 - 20).

433. IlpenucnoBue k kHure OMmuis bopens "BepositHocts u noctoBepHOCTh" (M31. 2-0oe, M.
"HayKa").

434. Penensus Ha kaury M.Rosenblutt "Random Processes" (Annals of Mathematical Statistics,
v.35, no.4, 1832 - 1833).

435. Peuensust Ha kuHury Walsh J.E. «CnpaBouHuK 1o HemapaMeTpU4YECKHUM CTaTUCTHKaAM»
(«HoBble kHUTrHU 32 pydoe:xxom», cepust A, Ne 1, 18 —20).

436. Peuensuss Ha kHUry «MartemaTnueckue IMpoOjaemMbl B OHOJIOTMUECKHX Haykax» (oA

penakuueii R.E. Bellman) (coBm. ¢ U.b.3aropckoii. «HoBbie kHHUTH 32 pyOekoM», cepust A,
Ne 3,24 —28).
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Peuensuss Ha xuury Takacs L. «BBenenue B Teopuro ouepenein» («HoBble kHurm 3a
pyoexxom», cepust A, Ne 4, 15 — 18).

438. Peuensus Ha kHury Freeman H. «BBeneHue B Teopuio cTaTUCTUYECKUX BbIBOAOBY («HOBBIE
KHUTU 32 pyOexxom», cepust A, Ne 10, 14 —17).

439. Peuensus Ha xkHury Bodion G. «/luanextuyeckas Teopus BEpOSTHOCTEH, BKIIOYAOIIas €€
KJIACCUYECKOe W KBaHTOBO€ ucuucieHue» (coBm. ¢ [.A.3aineBsiM. «HoBbie KHUTH 3a
pyoexxom», cepust A, Ne 12, 9 —11).

440. Peuensuss Ha kuury «lccrienoBaHusi N0 HOPSAAKOBBIM CTAaTUCTHKaM» (IO peaaKiuen
A.E. Sarhan u B.G. Greenberg) («HoBbie kauru 3a pyoexom», cepust A, Ne 12, 11 — 13).

441. Bo3moxHOocTH M Hyxabl Monojgo Hayku (PKypnan «HayuHo-TexHuueckue oO1iecTBa
CCCP», Ne 12, 2-5).

442. Crangapt Bbicokoro kauectBa (coBMm. ¢ A.W.beprom, S.M.Copunsim u .b.Illopom.
«M3Bectusi», 9 staBaps, Ne 8).

443. Benukuil poiuapb Hayku (k 400-neturo co aHs poxiaenus ['amuneo INanunes) («Kpachas
3Be3ma», 15 deBpans, Ne 39).

444. Hapexnocts u Matemaruka («Henmemsi», 10 - 16 mas 1964, Ne 20).

445.  Ckoabko ctout HarHeratens? («Henens», 5-11 uronst, Ne 28).

446. KagectBOM MOkHO yrpaBisTh (CoBM. ¢ 1.M.CopunbiM. «3Bectusiy, 20 uromns, Ne 172).

447. Tlo HsAKou BBIPOCH Ha yUdWIUIIHOTO oOpa3oBanue (bomrapus. Codus. «YuuTenbcko nemnoy,
, 23 oktoMBpH, Ne 84).

448. TIpomop y tajue munuieHa (COPHO. «bopbay, 13 sHBaps).

1965 ron

449. Kypc teopuu BepostHocTen («Haykay, uza. 4-oe, 1 - 400).

450. Marematudyeckue wmeToabpl B Teopuu HanexHoctd (coBMm. ¢ FO.K. benseBbiM u
A.Jl. ConoBbeBbiM. «Hayxkay, 1 - 524).

451. Lehrbuch der Wahrscheinlichkeitsrechnung (Berlin, Academie-Verlag, 4 Auflage, 1-393).

452. OO0 omHoit 3amaue Teopun AyosmupoBanus («Mopckoit coopauk», No 1, 14 - 23).

453. 006 ogHOM acmekrTe mpobsieMbl oneparop-mamuHa («Bormpockl paguosneKTpOHUKWY, BbII.
25, cepus 12,3 - 11).

454. Marematuka (Kui. Ykpainceka Pagsaceka Ennuknonenis, t. 17, 484-487).

455. ObecrieyeHne KauecTBa, HAJAEKHOCTH U JIOJITOBEYHOCTH MAacCOBOM NPOAYKUUU U
cTaTUcTUYecKrue MeTo bl uccnenopanus (Mocksa. U3n-Bo «Crangaptusamus», Ne 5, 4 - 6).

456. K Bompocy HaJEKHOCTH CEIIbCKOXO3SMCTBEHHOW TexHUKH (coBMm. ¢ B.IL.IlomoBbim.
«TpakTophl U CENbCKOXO3AUCTBEHHBIE MAIMHBI), Ne 6, 21 - 24).

457. O teorii obslugi (Warszawa. «Matematika. Czasopismo dla nauczycieli», Ne 1(85), 1-9,
Ne 2(86), 50 - 54).

458. Uber Bednungstheorie (Volk und Wissen Volkseigener Verlag Berlin. «Mathematik in der
Schuley, Ne 5, 325 - 340).

459. C e3uxa na maremarukata (Codwusi. «Hapoana npocseray, 1 - 47).

460. MaremaTtukara Ha qpeBHHUTE Hapoau oT Meconotomus (Codust. «Matematukay, Ne 2, 1 — 4;
Ne 3, 6-10).

461. MaremaTudyeckue MOJCIA W TporpaMmupoBaHHoe oOydenune (coBMm. ¢ HO.U.Bepuiko.
«Cogerckas nemgaroruka», Ne 10, 140 - 142).

462. Mexanuko-matematudeckoe ooOpazoBanue (MockBa. M3a-Bo «CoBeTcKasi SHIMKIOTEIUS.
«Ilemarorudeckas sHIUKIONIEU Y, T. 11, 822-824).

463. CuMBOJ MPOTpecCUBHBIX el U MeToJoB B menaroruke («BectHuk Boicmieit [kombi»,
Ne 5,13 - 20).

464. O nepcriekTuBax MaTeMaTHuecKkoro oOpasosanus («MaremaTuka B mikosie», Ne 6, 2- 11).
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Perspektiven der mathematischen Ausbildung (Volk und Wissen Volkseigener Verlag
Berlin. "Probleme des Mathematikunterrichts. Diskussionsbtitrage sowjetischer
Wissenschaftler", 28 - 59).

466. Meine Idealvorstellung vom Mathematiklehrer (Volk und Wissen Volkseigener Verlag
Berlin. «Probleme des Mathematikunterrichts. Diskussionsbtitrage sowjetischer
Wissenschaftler», 88 - 104).

467. Mathematical education in the USSR («The Australian Mathematics Teacher», v.21, No 3,
49 - 59).

468. HWtorm OTKpeITOro KOHKypca Ha ydeOHmku 1o marematuke (coBm. ¢ U.C.IlerpakoBbim.
«Marematuka B mKkoJie», Ne 2, 4 - 9).

469. K cronetuto MOCKOBCKOTO MaTreMaTH4YecKoro odOmectBa («MaTemaTuka B ImIKoJie», Ne 2,
95 - 96).

470. IlpenucnoBue k kHure T.Caatu "DieMeHTbl TEOpPUU MacCOBOTO OOCIYKHBaHHS W €€
npunoxenus" (M. Uzn-Bo "Coerckoe Pagno", 5 - 14).

471. IlpenucnoBue k kuure J. ['ymOens «CTaTHUCTHKA AKCTpeMaibHBIX 3HaueHUi» (M. «Mupy,
5-7).

472. Peuensust Ha kHUry XpuctoB Bi. «OcHOBBI Teopun BEpOSITHOCTEH M MaTeMaTU4YecKOil
CTaTUCTUKHU C TPUJIOKEHUSMU B TEXHUKE U dKOHOMUKe» («HoBbIe KHUTH 3a pyOekoM»,
cepus A, Ne 2, 15— 18).

473. Peuensus Ha kuury Bergstrom H. «I[Ipenensubie Teopemsl 11t cBepTok» («HoBbIe KHUTH 32
pyoexxom», cepust A, Ne 8, 20 — 22).

474. Peuensus Ha xHury Spitzer F. «[Ipunnunel ciydaiiHoro Omyxnanus» («HoBble KHUTH 3a
pyoexxom», cepust A, Ne 9, 32 — 33).

475. Peuensus Ha kuury «Konuenuus nadopmanuu B COBpeMEeHHbIX Haykax» («HoBble kHUTH 32
pyoexxom», cepust A, Ne 11, 5—7).

476. Teopus maccoBoro o0ciayxuBaHus («IKOHOMHUYECKas razeTay, 3 ¢espais, Ne 5).

477. Cnaraemble HagexxHOCTH MamuH (coBM. ¢ A.bamkupueBbivM u B.IlonossiM. «IIpaBna», 25
¢bespaiis, Ne 56).

478. Cratuctudeckue MEeTo/bl - B mpoMbliieHocTh (coBM. S.b.1lopom. «M3Bectus», 14 anpens,
Ne 88).

479. IIpoOGnemsl noBbieHus HaaexxHooCTH («Tpya», 2 utons, Ne 153).

480. O HekoTOpbIX Bonpocax kubepHeTHku («CoBerckas Ampkapus», 1 ceHtaops, Ne 171).

481. Craructuka y npakcu (COPHO. «Beuepnu excnpecy»,17 ceHTa0ps).

482. Yenosek. Bpems. Hanexxnocts. («MockoBckas npaBaa», 21 ssHBaps).

483. bpak B comuaHbix o00soxkkax (coBM. ¢ A.H. KonmoroposeiM, A.A. JIOpOAHUIIBIHBIM,
A. Baitamreitnom. «M3Bectusi», 23 saBaps, Ne 19).

1966 rox

484. The theory of probability (Chelsea publ., New York, 1 - 479).

485. Bsenmenue B Teopuio maccoBoro obcmyxkuBaHusi (coBm. ¢ M.H.Komanenko. «Haykay, 1-
431).

486. Maremaruueckasi TEOpHsl HAJEKHOCTU U €€ NPUMEHEHHs B MamuHocTpoeHun (Mockaa.
MUHHUCTEPCTBO CTAaHKOCTPOUTEIBHOM M HMHCTpYMEHTalnbHOU mpombinuieHHoctd CCCP,
HUN wundopmanmuun no wmamuHoctpoeHuto. «Tpynpl IlepBoil HayyHO-TeXHHUYECKOM
KOH(EpEeHIIMHN MO TMOBBIILIEHUI0 HAJSKHOCTH U JOJTOBEYHOCTU MAIIMH, 000pYIOBaHUS U
pubopoB, npoBeaeHHON B Mockse B 1965 roay», Boim. 1, 73 - 80).

487. Marematudyeckue BOmpochkl Teopun HaaexkHoctu (coBm. ¢ HO.K.benseBpim wu

N.H.KoBanenko. Mocksa. BUHUTU. «Mrorm Haykm», cepus Mmaremaruka, «Teopus
BeposATHOCTEH. MaTtemaTudeckas cratuctuka. TeopeTudeckas kubepHeruka. 1964», 7 - 53).
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488. OO0 > dexTuBHOCTH BOCCTaHOBJIEHMS pe3epBUpoBaHHbIX ycTpoiicTB (AH V30ekckoit CCP,
Wuctutyr maremaruku um. B.M. Pomanosckoro. M3a-Bo «®an». TamkxeHT. COOpHUK
"[IpenenbHbIE TEOPEMBI U CTATUCTUYECKUE BBIBOJIBI", 46 - 59).

489. O HEKOTOpBIX MPEIENIbHbIX TEOpeMax B TEOPUM PE3EPBUPOBAHUS C BOCCTAHOBICHUEM
(«Bompock! pagnodneKTpoHuKny, cep.12, Beim. 13, 3 - 15).

490. Ponp uctopuu (U3MKO-MaTEMaTHUYECKUX HAyK B pa3BUTUU coBpeMeHHOW Hayku (M3a-Bo
MI'Y. "UcTopust 1 METOIOIOTHSI €CTECTBEHHBIX HAyK'", BHITLS, 5 - 14).

491. OO0 anroputmMuueckoM mnonaxonae Kk oOyueHuto (coBm. c¢ b.B.buprokoBeiM. W3n-Bo
«[IpocBemienne», npemucinoBue k kuure JI.H.Jlanma "Anroputmusauuss B oOydeHun",
11 -33).

492. O Meromax KOMOMHATOPUKM B TEOPUU BEPOSITHOCTEH M MaTeMaTHYeCKOM CTaTHUCTHKE
(«Maremaruka B mikoJien, Ne 5, 11 - 18).

493. O maTeMaTHYECKHX MOJEIISX B negaroruke («BecTHUK BhICIICH mKOIbI», Ne 9, 25 - 31).

494. Mathematik rund um uns («Wissenschaft und Menschheit», 78 - 89).

495. Tammyxamen AnueBudy CapbIMCakoB (K ISITHIECATHIIETHIO CO AHS poxkaeHus) («Ycrexu
MaTeMaTH4eCcKuX Hayk», T.X XI, Boim.3, 248 - 253).

496. Aponp¢p I[laBnoBuu IOmkeBud (K IIECTUACCATUIECTHIO CO JHSA POXKICHUS) (COBM. C
N.I".bammmakoBoii. «MaremaTuka B mkoJie», Ne 4, 84 - 85).

497. O BcrynurtenpHbIX 3k3amMeHax B MI'Y B 1966 r. (coBM. ¢ M.K.[lotanoBsim. «MaTemaTuka B
mkosey, Ne 6, 37 - 49).

498. IlpenucnoBue k kHure XK. Mot «CratucTuueckue TMNpeABUACHUS U pEIICHHUs Ha
npennpustun» (Mocksa. U3n-Bo «Ilporpecey. 5-9).

499. IlpenucnoBue k kHure b.A. Kosnosa u M. A. YmakoBa «KpaTtkuil cipaBOUYHUK IO TEOPHUH
HAJEKHOCTHU paJuo3IeKTpoHHOU annapatypsl» (Mocksa. U3n-Bo «CoBerckoe Panuo». 3-4).

500. Penensus Ha «Mcropuko-mMaTeMaTHUYECKUE HCCIENOBaHUSA», BbIL. 16 («Ycnexu
MaTeMaTH4ecKuX Hayk», T.X X1, BoIm.3, 262 - 264).

501. Penensus Ha xHury Drooyan J., Hadel W. «IIporpamMmMmupoBaHHOe BBEJEHHE B YHCIIOBBIE
cucteMmb» («HoBble KHUTH 32 pyOexxom», cepust A, Ne 2, 6).

502. Penensus Ha kuury Barlow R.E., Proschan F. «Maremaruueckass Teopusi HaaeKHOCTU»
(«HoBbie kHHTrHU 32 pyde:xom», cepust A, Ne 8, 24 —26).

503. IllocrakoBuuy — 60 et («CoBeTckas My3bika», Ne 9, 15).

504. Anrebpa mporpecca («MockoBckas rpasnay, 20 anpens, Ne 92).

505. Tenepanpnas 3amava («['oppkoBCKuUid pabounii», 9 utons, No 133).

506. Maremaruka u coBpemeHHOCTh («KpacHas 3Be31a», 16 aBrycra).

507. Monoai — MaTeMaTUYHUN KypHa (coBM. c M. YaiikoBcKuM, M. A npenxo,
A.Kondoposuuem, I'.CakoBuuem. «PansHcbka ocBitay, 15 oktsa6ps, Ne §83).

1967 ron

508. The Theory of Probability (Chelsea Publishing Company, New York, 1 - 529).

509. On some stochastic problems of reliability theory (together with Yu.Beliaev and A.Soloviev.
«Proceedings of the Fifth Berkeley Symposium on Mathematical Statistics and Probability»,
v. 3,259 - 270).

510. Some theorems on standbys («Proceedings of the Fifth Berkeley Symposium on
Mathematical Statistics and Probability», v. 3, 285 - 291).

511. O cBsi3u Teopun CyMMHUPOBAHUSI HE3aBUCHUMBIX CIIy4alHBIX BEJIMYMH C 3aJa4aMH TEOPUU
MaccoBOro OOCIIy’KMBaHUS U Teopuu HajexkHOCTH («Revue Roumaine de Mathematiques
pures et appliqueesy, t.XII, Ne 9, 1243 - 1253).

512. O HekoTOpbIX 3adayax Teopuu MmaccoBoro oOciayxuBanus (cosm. ¢ M.H.Kopanenko.

«M3Bectust AH CCCP. Texunueckas kubepuetukay, Ne 5, 88 - 100).
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515.

516.

517.
518.
519.
520.
521.
522.
523.

524.
525.

526.

527.

528.
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530.

531.

532.

533.
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AcuMnToTrueckre MeToabl B Bompocax ucciemoBanus omneparuii (AH CCCP. Hayunsrii
Coset 1o ¢mnocodckum BompocaM ectecTBo3HaHus. LlentpansHOe Oropo (rtocodckux
(METOIONIOTHYECKUX) CeMUHApOB. Marepuansl k cummno3uymy "HcciaegoBanue onepamnuii u
aHanu3 pazsutus Hayku'", 4. II (Bompocel uccnenoBanus onepanuii), 23 - 37).

O HageXHOCTH omeparopa B cuUCTeMe ueloBek - mamnHa (MockBa. PenakunoHHo-
u3natenbekas rpynna ['maBHoro BerumcnurensHoro mnenrpa ['ocrmana CCCP. Marepuaiisl
Hay4yHO-TeXHHUYECKOM KoHGepeHuun "HaydHnble M mnpakTudyeckue MpooaemMbl OOIbIINX
cucteMm", gacts II, 76 - 80).

[IpumeHenure Teopun MaccoBOro OOCHYKHMBAaHMS K 3aqadyaM OOJIBLIUMX CHUCTEM (COBM. C
N.H.KoBaneHko. Mockaa. PenakunonHo-u3naTenbCcKas rpymmna I'maBHOTO
BeluucauTeNbHOrO  meHtpa locrmana CCCP.  Marepuansl  HaydHO-TEXHUUYECKOU
koH(pepennun «Hay4ynble u mpakTHueckue npooseMbl 00JIbIINX cCUCTEM», YacTsb 11, 54 - 55).
O cucTteMHOM MOAX0JIEe K MpobiieMe CO3/1aHusl aBTOMAaTU3MPOBAHHBIX CHCTEM YIIPaBJICHUS
TexHojoruyeckumu npoieccamu (cosm ¢ A.H.JleoutbesiM, .H.KoBanenko u np. Mockaa.
PenaknmonHo-u3natensckas rpymnmna ['maBHoro BeraucnurenbHoro nenrpa ['ocrmana CCCP.
Marepuansl HaydHO-TeXHUYeCKOW KoHpepeHnuu «HayuHble n mpakTuueckue mpoOsieMbl
Oonpmux cuctem», 9actsb 11, 59 — 66).

Teopus BeposTHOCTEN U 3a7aun cTanaapTu3anuu («CtanaapTsl U kauectBo», Ne 1, 75 — 77).
OcHoBHbIE IOHATUS T€OpUU BeposiTHOCTeN («CTanaapThl U KauecTBo», Ne 2, 72-75).
Crartuctuueckre METOAbl B BOIIPOCAX MPHUEMOYHOTO KOHTPOJIst («CTaHmapThl M KauyeCTBOY,
Ne 4, 76-78).

Bompockl Teopun HCHObITAaHUA U3JENMA Ha KayecTBO M HaJexXHOCTh («CTaHaapTsl M
KadecTtBo», Ne 5, 77-79).

Crangaptuzauus u matematuka («CtanaapTsl U kauecTBo», Ne 6, 86 - 92).

DneMeHTHl TEOPHH cllydaiHbIX npoiieccoB («CTtanaapThl U KauecTBo», Ne 7, 31-34).
Pa3Butue teopun BepositHocTelr B MockoBckoMm yHuBepcutetre («BectHux MI'Yy», Cepus
«Marematuka», Ne 6, 30 - 51).

Maremaruka B CCCP 3a 50 net («Martemartuka B mkosie», Ne 6, 5 - 13).

O npoOnemax LIKOJIBHOTO MaTeMaTH4eCKOro o0pa3oBaHus (Codus.
«DU3UKO - MaTEMaTUUYECKO CIIUCaHuey, T. X, KB. 4, 311 - 324).

O xknure b.E.bepmuueBckoro "OrneHka HameKHOCTH ammaparypbl aBTomaTuku'" (Mocksa.
«CtanmapTtsl 1 KauecTBO», Ne 8, 59).

[Ipemucnosue x xuure I.Kokc, B.Cmutr «Teopuss BoccranHoBieHus» (M., «CoBeTckoe
pamuo», 3-4).

[Ipemucnosue x kaure D.Hukomnay "Beenenue B kubepuetuky" (M., u3a-so "Mup". 5-6).
[Ipenucnosue k kuure Jl.denukca "OnemeHTapHas MaTeMaTuka B COBPEMEHHOM
m3noxenun" (M., "llpoceemenne", 3-5).

[Ipemucnosue k xkuure J[x. bykan, O. Kenurcoepr «Hayunoe ympasnenue 3anacamm» (M.,
«Hayxkay, 6-7).

Peuensus na xuury Walsh J.E. «CnpaBouHUK 10 HemapaMeTpUYECKUM CTATHCTUKAM»
(tom II) («<HoBsie kuuru 3a pyoexom», cepus A, Ne 5,29 —31).

Penensus wa xkuury Atkinson R.C., Bower G.H., Grothers E.J. «Benenue B
MaTeMaTH4ecKylo Teoputo o0yueHus» («HoBble kHurm 3a pydexom», cepust A, Ne 6, 34 —
36).

Penensus na kaury Lamperti J. «Probability» («HoBbie kauru 3a pyoesxxom», cepust A, Ne 7,
12 - 14).

Penen3us na xuury Schmetterer L. «BBenenne B MaTeMaTUueCcKyl0 CTaTUCTUKY» (U371, 2-€)
(«HoBble kHurHU 32 pydoe:xxom», cepust A, Ne 8, 34 —36).

Peuensus nHa xuury Richter H. «Teopus BepositHocTeit» (u3n. 2-e) («HoBble kHurm 3a
pyoexxom», cepust A, Ne 10, 20 - 22).
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[Ipo6aemsr 60mbmmx cucteM (coBM. ¢ JI. Jlyakuubim u b. KopoOGoukuubsiM. ExxenenenbHuK
«IDKOHOMHUYECKAS ra3eTay, HosIOpb, No 48).

537. Ha Tepcemure nb1a KbM 3HaHUETO (Codust. «Crynentcka TpubyHay, op. 2 (542), ron. XIX,
3 okTA0pS).

538. Maremaruka. Kubepueruka («Kumxknoe ob6o3penue», 10.06.).

539. IOnbm matematukam 3FOMIII (razera «bpsiHckuit Komcomouteny, 4 utois, Ne 77).

540. A nBoeunuk cmnokoeH (coBM. ¢ H.Bumenkunwsiv, H. PozoBsiM, A. Xamamaiizepom.
«JIuteparypnas razera», Ne 33).

541. Teopus craHOBUTCS KU3HBIO (razera «MockoBckuil yHuBepcuTe™. 21 dpespans, Ne 11).

1968 rox

542. Limit Distributions for the Sums of Independent Random Variables (with A.N.Kolmogorov.
2-nd rev. ed. — Reading, MA: Addison-Wesley, USA, IX + 293 pp.)

543. Lehrbuch der Wahrscheinlichkeitsrechnung (Academy Verlag, Berlin, 5 erweiterte Auflage,
1-399).

544. Osnovi teorije vjerojatnosti (coBm.c A.fl. Xunuuneim. Zagreb, Technicka kniga, 1 - 114).

545. Introduccion a la teoria de las probabilidades (coBm. ¢ A.fl. Xunuuneim. Barcelona,
Montaner y Simon, S.A., 1 - 182).

546. The theory of probability (Chelsea Publishing Company, New York).

547. Metode matematice in teoria sigurantei (coBMm. ¢ HO.K.bemsevim, A.Jl.ConOBBEBBIM.
Bucuresti, 1 - 560).

548. Metody matematiczne w teorii nezavodnosci (coBm. ¢ HO.K.bensieBbim, A.Jl.ConoBbeBbIM.
Warszawa, 1 - 484).

549. Introduction to Queuing theorie (with I.N.Kovalenko. Ierusalem, 1 - 281).

550. Mathematische Methoden der Zuverldssigkeitstheorie (mit Beljaev und Solovjev. Berlin,
Academie-Verlag, B.1, 1 - 222, B.2, 1 - 262).

551. becenpt o Marematuueckod cratuctuke (M3n-Bo «3nanue», cepus «Maremaruka u
kuOepHeTuka», Ne 6, 1-48).

552. Ilpumenenue BepoATHOCTHbIX MeToa0B (coBM. ¢ E.}O.bap3unosuuem n E.B.Yemypunbim.
«M3Bectust AH CCCP. Texunueckas kubepuetuxay, Ne 6, 27 - 40).

553. AcuMNTOTHMYECKHE METOJbl B TeOpuM HaaeKHOCTH («CTaHmapTbl M KauyecTBO», Ne 2,
63 - 64).

554. O HeHarpy)K€HHOM pe3epBHpOBAaHUM C BoccTraHoBieHneM (coBM. ¢ HO.Hacpowm.
«ABTOMaTHKa U TemeMexaHuka», Ne 7, 105 - 111).

555. Hayka, npakruka, HagexxHocTh («Hayunas meiciabsy. Bectauk AITH. 28 - 37).

556. O wmaremaTHyecKuX METOJaxX B 3APAaBOOXPAHEHUH M MEIUIMHCKOM HpUOOpPOCTPOCHUU
(Mocksa, BHMU menununckoro npubopocrpoenus. «HoBoctu npudopoctpoeHus», S - 7).

557. Bomnpocsl MaTemaTtuzanuu coBpeMeHHoro ecrtectBo3Hanusi (M3n-so «Hayka». COopHHK
"MatepuanucTuyeckas JquajleKTHKa U METO/Ibl eCTeCTBEHHbIX Hayk", 171 - 206).

558. Die Mathematik in der UdSSR wahrend der letzen 50 Jahre (Mathematik in der Schule,
Jahrgang 6, N.7, 483 - 495).

559. CoBpemenHas marematuka M Oyaymuii uHxeHep («BecTHuk Bbicmied mkomb», Nel,
45 - 53).

560. 3amaum crapmaptu3anuu W wmaremaruka (MockBa. Bcecorozusiii HUM  Texamueckoit
uHbopMaMK, KIacCUPHUKAMM W  KoAWpoBaHWs. M3m-Bo cranmaproB. COOpHUK
«AKTyanbHble TPOOJIEMbI CTaHIApTU3ALNIY, 16 - 31).

561. O matematickom obrazovanju (FOrocnasus. Prilog broju, 68, 1 - 4).

562. CraTucTHueckoe MBIIIJICHUE U IIKOJIbHOE MareMaTHueckoe oOpazoBanue («MaTemaTuka B

mkosey, Ne 1, 8 - 15).
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Teopust BepositHocTe u kKomOuHatopuka (coBM. ¢ M.E.Kypbenko. «Marematuka B
mkosey, Ne 2, 72 - 84, Ne 3, 30 - 49).

564. O mecTe pUTOPHKH B MpeENogaBaHuU MaTeMaTuku («MaTtemaTuka B mkoJie», Ne 3, 89).

565. A.Ja. Khinchin: a biographical skatch (The English Universities Press LTD, London. A.Ya.
Khinchin "The Teaching of Mathematics", 102-107).

566. IlpemucnoBue k kHure A.Ya. Khinchin "The Teaching of Mathematics" (The English
Universities Press LTD, London, XIII — XX).

567. llpemucnoBue k kuHure "lIporpamMmmupoBanHoe oOydeHue 3a pyOexoM" (COBM. cC
N.N. TuxonoBsiM. U3n-Bo «Bricmras mkoiay, 5 - 19).

568. Penensus Ha kHury Chakravarti .V., Laha R.G., Roy J. «CnpaBouHuk o meroaam
MpUKIaJHON cTatucTUKW» (B 2-X ToMmax) («HoBble kHUTM 3a pyOexkom», cepust A, Ne 5,
29-31).

569. Penensus Ha kHury «M36pannsie padotel Orona [Iupcona» («HoBble KHUTH 3a pyOEKOM»,
cepus A, Ne 6, 21-22).

570. Penensus Ha kauury Moran P.A.P. «BBenenue B Teoputo BepositTHocTe» («HoBble KHUTHM 3a
pyoexxom», cepust A, Ne 8, 25-27).

1969 ron

571.  Kypc teopun Bepostaocteit (U3n-Bo «Haykay, uzn. 5-oe, 1 - 400).

572.  The theory of probability (Moscow. Mir Publishers, first published, 1 - 405).

573. DOnemeHTapHOE BBeJEHUE B Teopuio BeposTHOCTeH (coBM. ¢ A.f.XunuuubMm. Ilep. Ha
smoHckui, Tokuo, 6 - 161).

574. DOnemeHTapHOE BBeJEHUE B TeOopHio BeposTHOCTeH (coBM. ¢ A.f.XunuuubM. Ilep. Ha
apabckuii, u3n-Bo «Mupy», 1 - 202).

575. Mathematical methods of reliability theory (with Yu.Beljaev and A.Solovyev. Academic
Press, New York, 1 - 506).

576. Elements de programmation sur ordinateurs (avec Koroliouk et louchtchenko. Dunod, Paris,
1-362).

577. O6 omno#t Teopeme nepenoca (coBM. ¢ X.Daxumom. «loxmaner AH CCCPy», 1. 187, Ne 1,
15-17).

578. Pe3epBupoBaHHE C BOCCTAHOBJICHHEM W CYMMHPOBAHHE CIYYalHOTO 4YHCIa CJIaraéMbixX
(Benrpus, «Tpyzasl coBemanust o TeOpuu HaaexkHOCTH B Tuxanu, 16 — 19 centsadpsa 1969
roaa», 1-9)

579. O cBsi3u 3aaud CyMMHUPOBAHUS CIy4allHbIX BEJIMYMH C Teopuel pesepBupoBanus (Pura.
PBBUAY um. Ankchuca. «COOpHUK Hay4HbIX cTaTeii», BbII. Ne 4, 23 - 34).

580. O craructuyeckux metonax B reopuu HagesxkHOCcTH (MATU. CoopuuK "OCHOBHBIE BOIIPOCHI
HaJIS)KHOCTH ¥ IOJITOBEYHOCTH MalIuH, 22 - 42).

581. OO0 OCHOBHBIX HANpaBICHUAX MAaTEMATHUYECKUX HCCICOBAHUNA B TEOPUH HAJEKHOCTH
(Tamwkent. M3a-Bo AH VY3CCP. «Tpyabl coBemaHusi MO0 MaTeMEMaTUYECKOM TEopuH
HaJEKHOCTHY, 3 - 18).

582. O cratuctuueckux 3amadax teopun HanexHoctu (coBM. ¢ FO.K.bensespim. Tamkent. 13-
B0 AH V3CCP. «Tpynsl coBenianusi 1o MaTeMaTHUECKON TEOPUHU HAEKHOCTUY, 19 - 25).

583. O mnpuMeHeHMH HOPMAJIbHOTO pachpesesieHuss Npu o0pabOTKe OMBITHBIX JaHHBIX B
MamnHoctpoenuu (M3a-Bo «BectHuk MammHoctpoenus», Ne 2, 12 - 13).

584. O ponm um MecTe TEOPUU HAICKHOCTH B IMPOIECCE CO3JIAHUS CIIOKHBIX CUCTEM (COBM. C
N.A.YmakosbiM, Bb.A.Ko3noBeim. M3a-Bo «Hayka». COopuuk «Teopusi HamexHOCTH U
MaccoBoe o0cayKuBaHuey, 14 - 32).

585. Bcectoponne pa3BuBath HayKy o HaaexkHOCTH (coBM. ¢ SI.M. CopunbiM. MockBa. 13a-Bo

ctangapToB. «Hage:xkHOCTh U KOHTPOJIb KadecTBa», Ne 1, 3-9).
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MaremaTHuecKiue METOJBl — OCHOBAa KOHTPOJISI Ka4eCTBA W HAJECKHOCTH IPOMBINIICHHON
npoaykuuu (MockBa. M31-Bo crangaptoB. «HanexHOCTh U KOHTPOJIb KauecTBay, Ne 2, 3 —
13). (Coopuux «Hane:xxHOCTh M KOHTpOJIb KauecTBa» (1Mo Marepuainam Bcecoroznoro
HAyYHO-TEXHHUUYECKOTO CEMHHAPa-COBEIIAHUSI 0 COBEPUICHCTBOBAHHIO Pa0OTHI CIYXO
TEXHUYECKOTO KOHTPOJII Ha IMPOMBIIIICHHBIX Hpennpustusx, I[lepmp, 17-20 utons 1968
roma), 1(2), 111-119).

Random processes and their application to Demography and Insurance («8-th ASTIN
Colloquium, Sopot, september 1969», 1-25).

Some remarks concerning the reports presented by P. Thyrion, H. Bithlmann and R. Buzzi
(«8-th ASTIN Colloquium, Sopot, september 1969», 27-35).

Heckonbko 3amewanuit k omHoit Tteopeme W.H.KoBamenko (coBm. ¢ b.Dpaiiepom.
«JIuToBCKUI MaTeMaTuueckuii cOOpHUK», T. [X, Ne 3, 463 - 470).

Bompockl Teopun wucnbITaHMM K3enMi Ha KadecTBO M HajexkHocTh (MockBa. W3n-Bo
cranaaptoB. «CTaHnapTsl U kadectBo», Ne 5, 77-79).

O crarbe A.M.Copuna "3amaum cinyx0 HaJeKHOCTH Ha coBpeMmeHHOM dTame" (Mockaa.
W3n-Bo crannmapToB. «CTaHmapThl 1 KauecTBO», Ne 9, 52 - 53).

O06 omHO¥W MaTeMaTHYEeCKOW MOJENHM B 3ajJadax WHKEeHepHoW mncuxojoruu (Warszawa.
«Zastosowania matematyki» (roOGmiielinblii Tom, nocesieHHbl Xyro Hlteitnxaycy), v. X,
205-211).

Maremaruueckne Metonbl B cranmaptuzanuu (coBm. ¢ S.b. [llopom. Mocksa. M3a-Bo
crannaptoB. «CTaHnapTsl U kadecTBo», Ne 1, 8 — 13).

Methody matematiczne w normalizacji (Warszawa. Polski Komitet Normalizacyjny.
Wydawca: wydawnictwa Normalizacyjne. «Normalizacja», Ne 4, 181 - 184).
Wabhrscheinlichkeitsrechnung und Kombinatorik (zus. I.G. Shurbenko. «Mathematik in der
Schule», Ne 3, 170 - 210, Ne 4, 284 - 295).

K mectoii npobneme ['mnbbepra (MockBa. M3a-Bo «Haykay. «IIpoGnemsl ['unsbepran, 116-
120).

O npenoxaBanuu Ouosioruu U maremaruyeckoit cratuctuku (Kommenrapuu k cratse JILK.
Anpapeesoit u JI.C. PoBkuHON «DJI€MEHTHI MAaTEMaTHYECKON CTaTUCTUKH B TeMe «OpraHbl
nBKeHUs». «buosorus B mkone», 1969, Ne 5, 39-42) («buosiorus B mkose». Ne 5, 42 - 43),
O6 oOpa3zoBanuun Maremarudyeckux mnosstuil (M3xa-Bo «3HaHue». «Marematuka B
COBPEMEHHOM MHpe», cepust «Marematuka u kubepHetuka», Ne 9, 3 - 10).

O mpomaranie mateMatuueckux 3HaHu# («CioBo ekTopa», Ne 1, 92 - 95).

O ¢opmupany HactaBHuKa mMaTemaruke (Beograd. «Nastava matematike 1 fizike», serija B,
XVII — XVII (1968-1969), 49-68).

O maremaruke Bo BTY3e (Pura. PBBUAY um. Ankcauca. «COOpHUK Hay9HHBIX CTATEH,
Ne 4,5 -16).

JIeHnHCKas TeOpHs IO3HAHUS M BOTIPOCHI MaTEMaTHU3allii COBPEMEHHOTO 3HaHus («BecTHHK
AH CCCPy», Ne 5, 53 - 60).

Jleontuit Maruunkuii u ero «Apupmeruka» (cosm. ¢ M.b.Ilorpedbicckum. «MaTemaTka B
mkosey, Ne 6, 78 - 82).

Cepreii HartanoBuu bepumreitn (Hekposor) (coBm. ¢ A.H.Kommoroposeim. W3n-Bo
«Hayxka», «Teopus BeposiTHOCTEN U ee MpUMEHEHUs», T.12, BbI. 3, 532-535).

Buxrop Mocudosuu JleBun (k 60-metuto co aas poxacHus) (coBMm. ¢ A.S.Maprymucom.
«Marematuka B mkoJie», Ne 6, 65).

[Ipenucnosue k cOopHUKy «Teopust HameKHOCTH M MaccoBoe oOcmyxuBanue» (Mocksa,
«Haykay, 7 — 13).

[Ipenucnosue k kuure bapnoy, [Ipoman "MaremaTnueckas Teopust HagesxxHocTH" (Mockaa,
m3a-Bo «CoBeTckoe paauoy, 5-7).
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608. IlpemucioBue u npuMmeuyaHuss peaakropa K kHure O.bopens «BepostHocTs u
noctoBepHocTh» (Mockga, «Haykay, 5-6, 105-110).

609. IlpenucnoBue k kuure A.Penbu "Inanoru o matemaruke" (u31-Bo «Mup», 5 - 19).

610. IlpemucinoBue k xkuure C.C.JlemunoBa «lIpodnemsr I'miapbepra» (MockBa, H31-BO
«3HaHue», 3).

611. Penensus Ha kHury A.ILIOmkesuua «HWcropus wmarematuku B Poccum» (coBMm. ¢
N.I". BammakoBoi. «Marematuka B mkose», Ne 4, 86 —87).

612. Penensus na xkuury Pal Revesz «The laws of large numbers» («Ycnexu maremaTndyeckux
Hayk», T. XXIV, BbIm. 2, 260 —261).

613. TIIpodeccop MockoBckoro yHuBepcurera — oHbIM Maremarnkam 3HOMII (razera
«bpstHCKMIT KOMcoMoUteny, 4 utois, Ne 77).

614. Texuuyeckuid mporpecc W maremaTudeckoe oOpazoBaHue (razera «ColHaMCTAYECKAS
UHAYCTpUs», 1 aBrycra, Ne 28).

615. B 60opn0e 3a kauecTBO (MHTEPBBIO, razeTa «[ OppKOBCKUI pabounitn, 26 aBrycta, Ne 199).

1970 rox

616. DnemeHTapHOE BBEICHHE B TEOpPHUIO BeposTHOCTEW (COBM. C A.Sl.XMHYMHBIM. WU3I-BO
«Haykay, u3za. 7-e, 1-167).

617. Lehrbuch der Wahrscheinlichkeitsrechnung (Academie-Verlag, Berlin, 6 Auflage, 1-399).

618. A megbizhatosagelmelet matematikai modszerei (coBm. ¢ HO.K.bemseBbim wu
A.J1.ConoreBbim. Miiszaki konyvkiado, Budapest, 1-463).

619. O HEKOTOPHIX HEPEIICHHBIX 3a7a4ax Teopuu maccoBoro obcmyxkuBanus («VI International
Teletreftfic Congress, Munchen, 9 - 15 [X 1970», 227/1 - 227/17).

620. Cratuctuueckue Merosl B Teopun HanexHoctu (BHUUIITMAIL, «Tpynel. HanexHoctsb
MO THEMHO-TPAHCIIOPTHBIX MAIIMHY, BHIT. 1(96), 6 - 12).

621. O mareMaTH4yecKuMX MeTOJax B Teopuu HajaexkHocTH (Benrpus, «Tpyasl coBemianus 1o
Teopuu HaAe)KHOCTU B Tuxanu, 14 - 19 centsiops 1970»).

622. TIpo6nemsl HagexxHOCTH («TexHuka u Boopykenue», Ne 4, 38 - 39).

623. PasBuTHe NpHUKIAIHBIX METOJOB Teopuu BeposatHocTer (Kues. «VcTopus oTeuecTBeHHOM
MaTeMaThKn», T.4, kaura 2, 7 - 13, 52 - 62).

624. Urtoru auckyccuu no nosoay crarbu [1.C. CyxanoBa «O0 0/HOM IPOTUBOPEUYNH CHUCTEMBI
npennoututenbHbix yrucem» (cosMm. ¢ C.B. Kpeiitepom. «Crannmaptsl u kauecTBo», Ne §,
25 -27).

625. IlpobGiembl MaTemaTu3alUuu coBpeMeHHOro ecrtectBo3Hanus (M3a-so «Haykay». COopHUK
«/lnanekTuka 1 COBpeMEHHOE eCTeCTBO3HaHue», 82 - 102).

626. Hayuno-texuuueckuii mporpecc u maremaruka (M3a-Bo «3Hanuey, cepus «MaremaTuka u
kubepHetuka», Ne 10, 3 - 17).

627. O Oynymem npukinaaHoid marematuku (Mzn-so «3nanue». CoopHuk "byaymee nHayku',
BbII. 3, 82 - 102), («Hayka u xu3ub», Ne 1,42 —47,71).

628. Nauczanie a efektiwnos¢ badan naukowych (Warszawa. Polska Akademia Nauk.
«Zagadnienia naukoznawstway, tom VI, zeszyt 3 (23), 70 - 78).

629. TIlpemucnosue k 6pourtope A.Pensn "[lucema o BepositHoct" (U3a-Bo «Mupy, 5 - 15).

630. B.W.Jlenun u paspurne matematuku B CoBerckom Coroze («Maremarnka B mkose», Ne 1,
4 -12).

631. B.W.JlenuHn u Meronmosiornueckue mnpobiembl martematuku (M3a-Bo «3HaHHMe», cepus
«MaremaTuka u kubepueruka», Ne 1, 1 - 32).

632. B.M.JIeHUH 1 METOA0JIOTMYECKHE BOIIPOCH MaTEMATUKH («Y CIIEXU MAaTEMaTHUYECKUX HAYK»,
T. 25, BHIIL 2, 5 - 14).

633. JleHuHckas Teopus NO3HaHUS M MaTemaTuueckoe oOpasoBaHue («BecTHuk BbICHIEH

Koy, Ne 4, 77 - 81).
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Lenin a matematyka w Zwianzku Radzieckim (Warszawa. Polska Akademia Nauk.
«Zagadnienia naukoznawstway, tom VI, zeszyt 2 (22), 3 - 31).

635. ®punpux Enrenc 3a punocodckure npodiemu Ha matematukara (beiarapcka Axkagemus Ha
Haykute, «Du3nko MatemMaTH4ecKo ciucanuey, Tom 13(46), ku. 4, 296 — 3006).

636. Penensus na xuury Beard R.T., Pentikainen T., Pesonen E. «Teopus pucka» («Hossie
KHUTH 32 pyOexxom», cepust A, Ne 4, 31 — 33).

637. Penensus Ha kHury Szaby A. «Hauanma rpeueckoil MaremMaTHKuU» (COBM. C
N.B. Tlorpeosicckum, «HoBbIe kHUTH 32 pyOexom», cepust A, Ne5,5 —6).

638. Penensus Ha kuury Onicescu O. «Teopusi BepostHocTei u ee npumeHeHus» («Hosbie
KHHUTH 3a pyoeskom», cepust A, Ne 6, 17 — 19).

639. Penensus Ha xkuury Weinberg F. «OcHOBBI TeOpuH BEpOSITHOCTEH M CTAaTUCTUKU U HX
IIpUMEHEHHE K uccliefjoBaHuio onepauuii» («HoBble kHUTH 3a pyOexom», cepus A, Ne 6,
19 - 21).

640. Penensus nHa xuury Hajek J. «Kypc mo nemapamerpudeckoit ctatuctuke» («HoBbie KHUTH
3a pyoexxom», cepust A, Noe 7, 16 — 17).

641. Ilpakruunocts abcTpakuuu (razera «Henens», 18 - 24 mas, Ne 21).

642. Cuer Bpems O6epexert (coBm. ¢ B. Tagnas. «3Bectusy», 13 utons Ne 164).

1971 ron

643. Einfuhrung in die Bedienungstheorie (zus. I.N.Kovalenko. Berlin, Academie-Verlag,
1 - 450).

644. Maremaruyeckue MeToAbl B Teopuu HajgexkHocTH (coBM. ¢ HO.K.benseBbim
A.1.ConoBnéBbiM. Snonus, T. I, 1-267).

645. Wstep do teorii obslugi masowej (coem. ¢ H.H. KoBamenko. Warszawa, Panstwowe
Wydawnictwo Naukowe).

646. Kypc teopuu BepositHoctet (Anonus, T. I, 1-271).

647. Jlekuuu Mo TEOPHUM CYMMHUPOBAHHMSI CIIy4allHOTO YKCJla HE3aBUCHMBIX BenuuuH (Bapmiasa.
W3n-Bo BapmaBckoro ynusepcurera, 1 - 42).

648. IlpumeHeHue TEOpPUM MAacCOBOTO OOCTYXMBAaHHS K 3amadaM OOJIBIIUX CHUCTEM (COBM. C
N.H.KoBanenko. UM3n-Bo «Hayka». «bonplmime  CHCTEMBI, TEOpHUsA, METOJOJOTHS,
MozenupoBanuey; 7 - 9, 105 - 122).

649. Theorie und Praxis der Productionssicherheit (Deutsche Verlags-Anstalt, Stuttgart. «Ildeen
des exakten Wissens», Ne 6, 411 — 414).

650. CpolicTBa pelieHui 3ajaun ¢ MOTEPSIMU B ClIydyae MEPUOAUYHOCTH UHTEHCUBHOCTEH (COBM.
c W.II. MakapoBeim. Munck. W3a-Bo «Hayka u texuukay. «AuddepeHunanpHbie
ypaBHeHUs», T. VII, Ne 9, 1696 — 1698).

651. Dbecenst 3a wmarematmueckara cratuctuka (Codus. Uszn-Bo «Texnmkay. «Manka
MareMmarndecka oubiamoTekay, 5-61).

652. 3a Opuemiero Ha mpuiokHaTa matematuka (Codus, «Matematukay, roguHa X, KHUXKKA S,
5-9).

653. CooOmenue Ha 3acenanun HTC (Mocksa, ITHUUM nndopmannu v TeXHUKO-2DKOHOMUYECKUX
WCCIeAOBAaHUN PBIOHOTO XO3MMCTBA, «TE3UCHI JOKIANOB, KOHPEPEHIIMI U COBELIAHUN»,
BhIIL 3, 28 — 30).

654. OO0 ucrounukax HoBoro B Maremaruke (benrpan, «Dijalektikay, broj. 3, godina VI, 19-35).

655. O ponu MaTeMaTUKH B YCKOPEHHUHU TEMIIOB HAy4HO-TEXHUYECKOro mnporpecca («MaremaTuka
B mikoJien, Ne 5,4 — 11).

656. Zum sechsten Hilbertschen Problem («Die Hilbertschen Probleme». Unter die Redaktion

von P.S.Alexandrov. Leipzig: Akademische Verlaggesellschaft. Geest&Portig K.-G.
(Ostwalds Klassiker. Bd. 252). 145-150). (B mocnemyromue roasl ObUIO €€ HECKOJIBKO
W3JIaHUM 3TON KHUTH).
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Mathematik und Leben (Berlin, « Wissenschaft und fortschritt», Ne 6, 256 — 259).

658. ®.DOnrensc o punmocodckux npoodiemax marematuku («Bectaouk MI'Y. @unocodusi», Ne 2,
20 - 27; «MatemaTtuka B mkosie», Ne 1,4 —11).

659. Topmocts otredectBeHHOM Hayku. K 150-metuto co mus poxaenus [1.JI.YeObrmena.
(«BectHuk BbIcmIel mkoab», Ne 5, 76 - 80).

660. Wocud benenukrosuy Ilorpedricckuii (Hekpodor) («Maremaruka B mkosie», Ne 6, 91 — 92).

661. BcerynurenbHble 3K3aMeHbl Ha ecTecTBeHHbIE (hakynbreTel MI'Y («MaremaTuka B LIKOJIEY,
Ne 1, 50 - 55).

662. IlpemucinoBue k kuure T.Caatu "DneMeHTbl TEOPUU MACCOBOIO OOCIY)KMBAHUS U €€
npunoxenus" (M. Uzn-Bo "Cosetckoe Pagno", 2-e uzn., 5 - 13).

663. IlpemucioBue u mnociuecioBue coctaButens cOopHuka «IIpoOnembl coBpeMeHHOM
Marematukn» (MockBa, 3Hanue, cepus «MaremaTuka u kubepaetrkay, Ne 10, 3, 45 — 48).

664. Penensus Ha xHury «Mcropus marematukm» (T. I) («Bectauxk AH CCCP», Ne 10, 123 —

124).

665. Penensus Ha  «DpaHIy3CKO—PYCCKHMH ~ MaTeMaTHYeCKUd  cioBapp»  («Ycmexu
MaTeMaTH4eCKuX Hayk», T. XX VI, Boim. 3, 249 — 251).

666. Penensus Ha kuHury Broad C.D. «MHnaykuusi, BEepOSTHOCTh U NPUYMHHOCTB» (COBM. C
N.B. Tlorpeoriccknm, «HoBbIe kKHUTH 32 pyOexkom», cepust A, Ne3 |5 —6).

667. Penensusa Ha xHury Sturmer H. «[lomymapkoBckue npoiieccbl ¢ KOHEYHBIM MHO>KECTBOM
cocrosiHui» («HoBble kHUTH 3a pyOekom», cepust A, Ne 4, 24 —25).

668. Ilapnyruii JIbBoBuu YebbieB (3kypHan «3HaHue—cuiay, Ne 10, 22 —23).

669. IlpaktuuHocth abcTpakuuu (exeHenenbHuk «Henens», 18-24 mas,, Ne 21).

670. Cuer Bpems O6epexert (coBm. ¢ B. [aguas. «M3Bectus», 13 utomns, Ne 164).

671. Maremaruka u Texuuueckuit nporpecc («IIpuokckas npaBga», 29 cenrsiops, Ne 231).

1972 ron

672. Maremaruyeckue Meroabl B Teopun HaaexkHoctu (coBM. ¢ IO.K. benseBbiM u
A.Jl. ConoBbéBbiM. SAnonwus, T.11, 1-317).

673. Kypc Teopuu BepostHoctel (Anonus, T.11, 273-471).

674. Methodes Mathematiques en Theorie de la Fiabilite (coBm. ¢ FO.K. bensesim u A.Jl.
ConoBséBbiM. Ha (paniry3ckom si3eike. MockBa. U3n-Bo «Mupy, 1-535).

675. O 3amauax Tteopun MaccoBoro ooOcnyxuBanus (M3n-Bo MOCKOBCKOTO YHUBEPCHUTETA.
«Coopuuk TpymoB Il Bcecoro3Horo coBeHIaHUSA-IIKOJBI IO TEOPUH MAacCOBOTO
obcnyxuBanus. Jumwkan 1970», 41 - 51).

676. Limit theorems for sums of a random number of positive independent random variables
(Proceedings of the Sixth Berkeley Symposium on Mathematical Statistics and Probability,
University of California Press, v. I, 537 - 549).

677. AcuMnOTOTHYECKHME METOJbl B Bompocax wucciaenoBanus onepauuid (M3n-so «Haykay.
Coopnuk "HccnenoBanue onepanuid. Metomonorudaeckue acekts”, 29 - 42).

678. O craructudeckux mMeTojax B conuanbHbix Haykax (MockBa. AH CCCP. Hayunsiit CoBet
1o GpusI0coPCKUM BOTIPOCaM €CTeCTBO3HaHUS. «MaremaTu3anusi HaydHOTO 3HAHUS», BBIM. V,
50 - 60).

679. O HEKOTOpBHIX BONpOCAX HANECKHOCTH KaK IpeIMeTa HCCIEOBaHUS U TMPEroJaBaHUs
(«HamexxHOCTB 1 JOJITOBEYHOCTh MAIIIMH U 000pYyI0BaHUsM», 62 - 71).

680. becenn BBpXy Teopus Ha BeposTHOocTUTe M KoMOmHatopuka (Codwusa, «MaremaTukay,
BhIIL 4, 2 - 8; BhIL. 5, 1 - 6).

681. MaremMatuka MHOTOHAIIMOHAJIbHONW COBETCKOW CTpaHbl M HAYYHO-TEXHUYECKHH Hporpecc

(U3n-Bo "3nanme", cObopHuk "Martematuka ¥ Hay4HO-TEXHUYECKHH mporpecc”, cepus
"Maremaruka, kubepHetruxa', Ne 11, 29 - 58).
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Maremaruka - Hayka ApeBHss u mosionas (M3a-Bo «3HaHueY. « ApXUTEKTYpa MaTEMAaTUKN,
cepust «Maremaruka, kuoepHeTuka», Ne 1, 19 - 32).

683. HWocud benenukroBuu Ilorpebbicckuii (Hekposor) («Ycrmexu MaTeMaTHUYECKHX HayK», T.
XXVII, Boim. 1, 227 - 235).

684. Teopruit  ®enopoBuu  Peibkun  (Hekposior) (coBM. ¢ IL.C.AnekcanapoBbIM,
A.H.KonmoropossiM, A.M.MapkyieBuuem u ap. «YcClnexu MaTeMaTHYE€CKUX Hayk», T.27,
BBIIL S, 223-225).

685. XIII Mexnaynaponueii koHrpecc mo wucrtopurn Haykd (coBMm. ¢ C.C. [leMumoBbIM.
«Marematuka B mkoJie», Ne 1, 94 - 96).

686. O marematuke B CCCP 3a 50 ner ero cymectBoBanus («MaremaTtuka B mkosie», Ne 6, 5 —

12).

687. Marematuka u HayyHo-TexHuueckuid mporpecc (M3a-Bo "lIpocBemenue", cOOpHUK
«Ixompuukam o XXIV cve3ge KIICCy», 110 - 119).

688. Texumueckuil mporpecc u marematrudeckoe obpazoanue (M. Uzn-Bo "Beicmias mkosa".
«MaremaTuka» (COOpHUK HayYHO-METOAMYECKUX CTaTell 0 MaTeMaTHKe), BbII. 2, 22 - 27).

689. Maremaruzauusi HAyKu U MaTeMaruyeckoe oOpasoBanue («BecTHUK BbIciel KO, No 1,
40 — 45).

690. CraTucThueckoe MbIIIEHUE U LIKOJIbHBIN Kypc mMaTematuku (M3n-so "3Hanue", cOOpHUK
«HoBoe B mKkoJbHON MaTeMatuke», 165 - 180).

691. OO030p crareil, NOCBSIIEHHBIX (DAaKyIbTATUBHOMY KypCy TEOpPUU BEPOSITHOCTEH
(«Maremartuka B mkojey, Ne 2, 47 — 48).

692. Cratuctuuecko oOpa3oBaHMe B yuwiuiiata u yHuBepcurerute (bviarapcka Axagemust Ha
Haykute, «Du3nKo MaTeMaTH4YeCKO ciucanuey, T. 15, ku. 4, 321 - 327).

693. IlpenucinoBue (M3a-Bo «3HaHuE». «ApXUTEKTypa MaTeMaTUKW», cepus «Maremaruka,
kubepHeTuka», Ne 1, 3).

694. Hame Bceobmee nocrosinue (k 25-neruto Bceecoroznoro oOmiectBa "3Hanue") (KypHaul
"3nanue-cumna, Ne 6, 1-2).

695. Bignosigp 6e3 yepHeTok (razeta «PansHcbka Ykpatnay», 16 saBaps, Ne 13).

696. B eauHcTBe K cBeTy (razera «MOCKOBCKUM yHUBepcuTeT», 7 MapTa, Ne 10).

697. CyuacHa mkoJsa. 3110HOCTI 1 MIArOTOBKa 10 caMoOcCTiiiHOW mpari (razera «PangsHchka
VYkpaina», 16 suBaps, Ne 13).

698. BeinogHeHHI0 0053aTeNbCTB — BCe CHIIbI (razera « MOCKOBCKUN YHUBEPCUTET», 29 ceHTAO0pA,
No 31).

1973 ron

699. The theory of probability (Moscow. Mir Publishers, second printing).

700. beceast o Teopum maccoBoro ooOciuyxkuBanus (M3g-Bo «3Hanue», cepus "MartemaTuka,
kubepueruka", Ne 9, 3 - 63).

701. TlpuoputeTHbie cuCTeMBbl oOCHyxkuBaHus (coBM. ¢ D.A. lanuensnom, b.H. JlumMutpoBbIM,
I'.I1. KnumoBeim, B.®. MartBeeBbim. M31-B0 MOCKOBCKOTO YHUBEpPCUTETA, 3 - 447).

702. FElementare Einfuhrung in die Wahrscheinlichkeitsrechnung (und A.Chintschin. Berlin,
Deutscher Verlag der Wissenschaften. Neunte, uberarbeitete und erweiterte Auflage.
1-174).

703. O paborax MO NPUOPUTETHBIM CHUCTeMaM oOOcCTyXuBaHusi (CoBM. ¢ D.A.[/laHuensHoMm.
Hononnenne k kuure H.JDxelicyona "Ouwepenu ¢ npuopureramu”, wusa-so "Mup",
255 -271).

704. Asymptotic Problems in Queueing Theory («Proceedings of the Prague symposium on
asymptotic statistics 3-6 september 1973», 107 - 125).

705.  Uber einige neue Probleme der Bedienungstheorie (Leipzig, Urania Verlag, heft 4, 72 — 75;

heft 5, 72 - 75).
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706. OO0 ycnoBusX CyllecTBOBaHUS (DHHAIBHBIX BEPOSITHOCTEN Yy MapKkoBcKoro mpouecca (COBM.
¢ A.JI.ConoBreBriM. «Math. Operationsforsch. und Statist.», 4, heft 5, 379 - 390).

707. Statistical Problems in Teletraffic Theory (with M.A. Schneps-Schneppe. Stockholm,
Seventh International Teletraffic Congress, VI, p. 141/1 — 141/6).

708. MareMaTuKko-CTaTUCTUYECKUE METOJbl Ha CIYy)XOy CTaHAApTU3alUUd U KOHTPOJIS KauecTBa
(Munck, Tesucsl pnoxianoB koHgpepeHuuu «IIpobremMpl MOATOTOBKM M IOBBIMICHUS
KBaTM(HUKAIIMHU CIEIUATUCTOB B 00JaCTH CTaHAapTU3auuy, 32 - 35).

709. Maremarnka U coBpemeHHoe ectrectBo3HaHue (M. U3n-Bo «Haykay. COopauk «CuHTe3
COBPEMEHHOTO Hay4YHOTI'O 3HaHUA», 143 - 158).

710. TlonBeka coBeTckoit matematudeckoi Hayku (M3a-Bo «3Hanme». «CioBo jektopa», Ne 1,
38 —44; Ne 2, 32 - 38).

711. Maremarukara B CCCP 3a 50 romunm ot HeroBoTo chmiectByBane (Codusa. «DPuznko
MaTeMaTH4eCKO CIHCcaHue», T. 16, kH. 1, 3 - 14).

712.  Mathematik und Ausbildung von Ingenieuren (Wissenschaftliche Zeitschrift der
Technischen Universitat Dresden, 22, heft 5, 777-785).

713. HexoTopsle mpoOieMbl MpenojaBaHus Teopuu Tenerpapduka M CTATUCTUYECKOTO
MoenupoBanus (coBM. ¢ I'.I1.bamapunasiM. "Inexrpocssss”, Ne 9, 73 - 78).

714. beceau BbEpXy Teopus Ha BeposiTHocTuTe W koMOuHatopuka (Codus. «MaTtematukay,
KH. 1, 6 - 14).

715. Ilpunuun otpaxenus u martemaruka (Axagemuss Hayk CCCP, Unctutyr Quiocodumu.
Bonrapckas Axkanemus Hayk, Unctutyr punocoduu. U3a-so «Hayka u uzkycrso», Codus.
«JIeHWHCKasT TeopHus OTpPaKEHHs M COBpEMEHHas Hayka. [IpuHOWN OTpaxeHHs |
€CTECTBO3HaAHHE, T. 2, 78-86.).

716. Merononoruyeckue  OPEANOCHUIKM  MPUMEHEHHMs]  KOJIMYECTBEHHBIX  METOJIOB B
negarornyeckux uccinenoBanusx (MockBa. Haydno-uccimenoBaTenbCKuii ceMuHap OOIIeH
nenaroruku AITH CCCP. Te3uchl n0kiIagoB K CEMHUHAPY MO METOJOJIOTHHU TEIaroTHUKU U
METOJMKE TeJarorudeckux wucciemaosanuii, VI ceccus, 13-16 wmapra 1973 ropa.
«OOBEKTUBHBIC XapaKTEPUCTHKH, KPUTEPUH, ONEHKH W M3MEPEHUs IeIarorn4ecKux
SIBJICHUH M TIPOIIECCOBY, 3 - 4).

717.  KommoropoB Annpeit Hukonaesuu (bCO, 1. 12, c1p. 437).

718. Angpeit Hukonaesuu Kosmoropos. K 70-metuto co gHs poxaeHus («Ycrnexu
Maremarundeckux Hayk», T. XX VIIL, Boim. 5, 5 -15).

719.  Vwuenwii u neparor. K 70-neruro A.H. Konmoroposa ("Marematuka B mkose", Ne2,
88 - 89).

720. Angpeit Huxonaesuy Konmoropos (Codust, «Pu3nKko MaTeMaTUyeCcKo CIMCaHuey», T. 16, KH.
3, 226 - 228).

721. Maremartuk (o TBOopueckoM nytu A.H.Koamoroposa) ("MockoBckuii komcomouten",
6.05.1973).

722. Maremaruka u COBPEMEHHOCTH (TazeTa «MOCKOBCKU YHUBEPCHUTETY, 27 amnpens, Ne 16).

723. Hayku o ciydaiiHoM (razera «MOCKOBCKUI YHUBEPCUTET», 13 deBpalts).

1974 rop

724. DnemeHTapHOE BBEICHUE B TEOPHIO BeposTHOCTEH (CoBM. ¢ A.Sl. XununapiM. Ha apabckom
si3b1ke. MockBa. M3a-Bo «Mwup»).

725. O paboTax MO CTaTUCTHUYECKUM METOJaM TEOPHUH HAJECKHOCTH M TEOPUU MacCOBOTO
obocnyxuBanus B AH CCCP (cosm. ¢ FO.K.benserbim. «M3Bectuss AH CCCP. Texuuueckas
kuOepHeTuka», Ne 3, 19 -23).

726. OO0 uccnenoBanusx mo treopun napopmanuu B cucteme AH CCCP («M3Bectus AH CCCP.

Texuunueckas kudepHeTrka», Ne 3, 24-26).
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727. O marematudeckod Teopuu HanexHoctu (MUzn-Bo «3nanume». COopHuk "Maremarnka B
Hamel xu3an", cepus «Maremaruka, kuoepaeTuka», Ne 10, 43 - 62).

728. Hosute 3amaun Ha Teopusita Ha MacoBoTto obOciyxBaHe (Codusa. M3a-Bo «Hayka u
u3KkycTBo». «IIpobnemu Ha cbBpeMeHHaTa MaTeMaTHkay, T. 2, 179 - 185).

729. beceau Bbpxy Teopusi Ha BeposTHocTuTe W KomOmHatopuka (Codus. U3manmue na 1K Ha
JKMC u MHII 3a cpennomkonm, «Martematukay, ronuaa XIII, No 1, 5—13; Ne 2, 4 —11;
Ne3,10-19;Ne 4,6 -11).

730. O nedunumujun matematuke (Beograd. «Nastava Matematike», Ne 1, 81 - 84).

731. OO0 wuccnenoBaHMSIX IO HUCTOPUM MaTemaTuku, mnpoBojsauiuxcsi B Coserckom Corose
(«Proceedings of the XVII International Congress of Mathematicians, Vancouver, B.C., 21-
29 VIII 1974», vol. 2, p. 549 - 560).

732. Role of practice in development of the theory of probability (XIV-th International Congress
of the History of Science, Tokyo&Kyoto, Japan, 19 - 27 august 1974, abstracts of Papers,
14, Science Council of Japan).

733. Bmms [1.JI.UeOumoBa Ha po3BUTOK Teopii imosipHocTel (Kui, «Hapucu 3 icropii
MIPUPOI03HABCTBA 1 TexHiku», Bull. X VIII, 13 - 23)

734. Axagemus Hayk u nporpecc matematuku («KBant», Ne 4,3 —11; Ne 5, 18 - 25).

735. Axagemus Hayk U pa3BUTUE MaTeMaTuku («MaremaTtuka B mkose», Ne 1, 4 - 11).

736. Axagemus HayK U pa3zButue maremarudeckoro mnpocsemenuss B CCCP («Martemaruka B
mkoseyn, Ne 2, 7 - 14).

737. llpuxiagHsle acnekTsl mnpenoaaBaHuss Matematukud (M3np-Bo  «3Hanume». COOpHUK
"Maremarnueckoe oOpazoBanue ceroans', Ne 6, 30 - 52).

738. Poup mpenonaBarens By3a B HayyHO-TexHMueckoM mporpecce (M. Msa-Bo «Beicuas
ikosay. «MatemaTrkay (COOPHUK HayYHO-METOJAWYECKUX CTaTel M0 MaTeMAaTHKe), BbIIL. 4,
ctp. 13 - 17).

739. 3aBenyromuii kadeapou («BecTHuk BricmIen mkomabs», Ne 3, 51 - 59).

740. HyxHbl crienuanu3upoBaHHble rpynnbl («BecTHUK Boiciel mkomb», Ne 8, 57 -58).

741. llonuTexHUYECKUE aCHEKThl MPENOoIaBaHNs MaTeMaTHKU B cpeiHel mkoue («MaremaTuka B
mkosey, Ne 6, 18 - 24).

742. llpuobmenue k MpinuieHuto (M3a-so «3uanue». CoopHuk "ITr0AbI 0 ekTopax", 204 - 211).

743. HayuHo-TexHuueckuii mporpecc u wmatematuka (CTeHOTpaMMa KHHO3AMKMCH JICKIUH,
W31 - BO «3HaHuey, 3 - 18).

744.  20-i1 MexayHapoHblii KOHTpecc MaTeMaTukoB (BecTHuk Bbiciiel mkoisl, Ne 12, 45 - 48).

745. JleB ApxagbeBud KamyXHuH (K MIECTUAECATUICTHIO €O JAHS poxaeHus) («Ycnexu
MaTeMaTH4ecKux Hayk», T. XXIX, Beim.4, 193 - 197).

746. Anekcanap SkoBneBuu Maprynmuc (K MIECTUIECATUIICTHIO CO  JHSA  POXKICHUS)
(«Matemaruka B 1mkoJie», Ne 1, 84).

747. Tllpemucnosue (M. U3n-Bo «3Hanue». COopHUK "MaTemaTnyeckoe oOpa3oBaHue CEroHs",
cepus «Maremaruka, kuoepHeTuka», Ne 6, 3 - 4).

748. llpemucnoBue (M. U3n-Bo «3Hanue». COopHuk "Maremartuka B Hamed >KU3HHU', cepus
«Marematuka, kubepueruka», Ne 10, 3 - 4).

749. llocnecnoBue k cratbe Iluuypuna JL.®. "llkonbHas MaTemMaTHKa U BY30BCKOE
npenojaBanue” («BecTHuk Boicmel mkoiab», Ne 7, 25-27).

750. Moii yuutens (razera «Beuepuss Mocksa», 5 HOSIOpsT).

1975 ron

751. O HageXHOCTU IyONIMPOBAHHOM CHUCTEMBI C BOCCTAHOBJIEHHEM U NPOQUIAKTHUYECKUM

oocnyxuBanueMm (coBMm. ¢ M.JIunawmu, FO.Hacpom. «M3ectuss AH CCCP. Texuuueckas
kubepuetukay, Ne 1, 66 — 71).
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752. llpubnuxenHas Mojenb ofaHOW Quanueckoi 3amaun (CapaHck, cOOpHUK 'YmpaBieHue,
HaJeKHOCTh, HaBuTanus", BoI. 3, 125 - 127).

753. O HEKOTOpBIX BOINpOCAX YNPaBICHUs] HAYYHBIMHU HccienoBaHusAMU («Te3uchl ITOKIAIOB K
cemuHapy "Bomnpocsl neneBoro ynpasienus'", 9-10 nexabps», 5 - 7).

754. OO0 ucrouynukax HoBoro B martemaruke (M3n-Bo «3Hanue». «CoBpeMeHHas KyiabTypa U
MatemaTuka», cepus «Maremaruka, kuOepneruka', Ne 8, 35-51), (Codus, Ilopenuna
"Maremaruka, ¢pusuka, xumus'", Ne 1, 32 - 46).

755. IlpobGnembl coBpemenHoit wmarematuku (M3n-Bo «3nanume». «Martepuansl B HOMOIIb
JIEKTOPY, BHICTYNAIOILIEMY 10 ITpodsieMaM (PU3UKU U MaTeMaTukuy, 5 - 10).

756. Hayuno-texnuueckuii mporpecc u Mmaremaruka (M3a-Bo «3uanue». «Marepuaisl B TOMOIIh
JIEKTOPY, BHICTYNAIOLIEMY I10 IIpobieMaM GU3UKHU U MaTeMaTHKu», 11 - 16).

757. O marematusanuu HaydHoro 3HaHus ("Kommynuct", Ne 5, 73 - 80).

758. Die Wahrscheinlichkeitsrechnung und der wissenschaftlich-technische Fortschritt (Berlin,
«ALPHA», Mathematische Schulerzeitschrift, Ne 1, S. 1 — 2, 24).

759. HayuHo-TexHuueckuii nmporpecc u Mmaremaruka («CioBo jekropay, Ne 7, 57 - 64).

760. Breicmiee matematnueckoe oopazoBanue B CCCP 3a 50 mer (M. U3a-Bo «Beicmias mkosay.
«MaremaTuka» (COOpHUK HaAy4HO-METOJMYECKHX CTaTeld 0 MaTeMaTHKe), BbIM. 5, cTp. 3 —
10).

761. YtoObl J1yulie TOTOBUTh MAaTEMAaTUKOB B YHUBepcuTeTax («BecTHuk BhicHIel mKkoab», Ne 9,
54 - 57).

762. llone3Has gopma MOBbINIEHHS KBaIU(pUKAIUU MaTeMaTHUKOB («BecTHUK BbICIIEH MIKOJBI,
N7, 84 - 87).

763. OO0 wuccnenoBanusax no ucropun marematuku B CoBerckoM Coroze («Marematuka B
mkosey, Ne 6, 8 - 16).

764. Teopus oTpaxkenus u matemaruka («MaremaTuka B mkose», Ne 4, 4 - 12).

765. Anekceit ImutpueBny CemymMH (K MIECTUACCATHIETUIO CO JHS POXKICHHS) (COBM. C
A.S.Maprynucowm, I'.I'.'MacnoBoii. «kMaremaTka B mikosie», Ne 1, 89).

766. llpenucinoBue k kuure "CrartucTtudeckue 3afadyd oOpabOTKHM cUCTEM M TaOIULBl IS
YHUCJIOBBIX pacueToB MokazaTenei HaaexxHoctu'" (Mocksa, "Bricmas mkona").

767. llpemucinoBue k kHure b.A. KozmoBa um M.A. VmakoBa «CrpaBo4yHHMK IO pacueTy
HagexxHOCTHY (MockBa, «COBETCKOE pasiioy).

768. Grufschreiben von Prof. Dr. B.Gnedenko (Leipzig. «Tagung der Konferenz der
Mathematikmethodiker, 25 - 26 September», 5 - 6).

769. Maremaruka B HacTymieHuH (razera «Kpacnoe 3Hamsi», Xapbkos, 14 aBrycra).

770.  CraxaHoBLAM HYXHbI 3HaHHUS. .. («(MOCKOBCKUI YHUBEPCUTET», 25 HOSIOP)

1976 ron

771.  The Theory of Probability (Moscow, Mir Publishers, third printing).

772. DneMeHTapHOE BBEACHUE B Teopuio BeposiTHOCTeH (coBM. ¢ A.S. XunuuneiM. "Hayka", 8-oe
w3, 5 - 167).

773. O mmmrenbHOCTH 0€30TKa3HOM PabOTHI MyOIMPOBAHHON CHUCTEMBI C BOCCTAHOBJICHHUEM U
npodunaktukoir (coBm. ¢ HW.M.Maxmynom. «U3ectus AH CCCP, Texuuueckas
kubepHetukay, Ne 3, 86 - 91).

774. llpubnuxeHnHas Mojeib oqHOW ¢u3nyeckoi 3amaun (CapaHck. MexBY30BCKUN COOPHHK
Hay4yHBIX paboT «YHpaBieHue, HaAS)KHOCTh U HABUTallUs», BbIIL. 3, 125-127).

775. llpencnoBue k kHure Ileppore A.M. "Bompocbl HafeXHOCTH paano3JIEKTPOHHON

anmapatypsl (Mocksa. U3n-Bo "Coserckoe Panno").
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776. Tammyxamen AnueBud CapbIMCakoB (K IIECTHAECATUIETHIO CO JHSA POXKACHUS) (COBM. C
I1.C.AnexcanaposbsiM, A.H.Konoropossim, FO.B.IlpoxopoBbiM. «Ycnexu maTreMaTuyecKux
Hayk», T. XXXI, Boim. 2, 241-246).

777. Bcecoro3HO€  COBELIAHME-CEMUHAp  3aBEAYIOLIMX  MaTeMaTH4YeCKMMH  Kadeapamu
yHHUBepcUTeToB (coBM. ¢ b.P.Baiin6eprom u ap. «Ycnexu MareMaTH4ecKuX Hayk», T. XXXI,
BBIN 2, 247 —253).

778. O HEKOTOPBIX BOMPOCAX VIPABICHHS HAyYHBIMU HccienoBaHusMu (MOCKOBCKUI
ropoackoit CoBer HayuyHO-TeXHHMUYeCKHX oOmecTtB, Muctutyr sxonHomukun AH CCCP,
MHWHX wum. [I'.B.Ilnexanoa, LleHTpanbHBII Hay4HO-HCCIEAOBATEIBCKUNA HHCTUTYT
HHPOpPMAIIMKA W TEXHUKO-DKOHOMHUYECKHX HCCIICIOBAHUN B JJIEKTPOTEXHHUKE. MOCKOBCKHIA
rOpOJICKOM HaydHO-IpakTHueckuid cemuHap «Bompocsl neneBoro ympaBiaeHus» 9-10
nekadpst 1976 roga, Te3UCH TOKIAI0B, 5-7).

779. O MaremaTudyeckoM oOpa3oBaHMM B HTaJdbSHCKON mikose (coBM. ¢ M.Kiepuxo.
«Marematuka B mkoJsie», Ne 5, 90 - 93).

780. O HEKOTOPBIX BOMpPOCAX MPEMNojJaBaHUs MATEMaTUKU B CPEIHUX CICIHAIBHBIX YICOHBIX
3aBeieHusAX (MUHUCTEPCTBO BBICILIErO U CpeaHero cnennanbHoro oopasosanus CCCP. U3n-
BO "Bricimias mkona". «Metoauueckue peKOMEHIaluu 110 MaTeMaTukey», BeImyck Ne 1, cTp.
5-12).

781. MscTOoTO Ha MNPUIOKHHUS M Ha aOCTPAKTHHS acleKT Ha OOY4YEHHETO IO MaTeMaTuKa B
cpennoto yuunuiie (Codus. M3a-so «Hapoana mpocseray. Coopuuk "OchBpeMeHsIBaHE HA
obydenueTo nmo maremaruka', 4.1, 151 - 162).

782. 3a ucrouynuiute Ha HOBOoTO B Maremartukara (Codus. Mzn-Bo «Hayka u M3KyCTBO®.
bubnnoreka Ha npyxectBo «I'eopru Kupkosy, nopenuna «Maremaruka, pu3nka, XumMus»,
BBINTYCK 1, cOopHUK cTrarein «CoBpeMeHHATa KyJITypa U MaTeMaThKaTay, 32-46).

783. O pa3BUTHM MBIIJIEHUS U pe4yd Ha ypokax maremaTuku («Martemaruka B mikoje», Ne 3,
8 - 13).

784. BaxHble acneKkThl polieMbl kayecTBa o0yuenus («MaremaTtuka B mkose», Ne 1, 6 - 10).

785.  CooOmiectBo HaykK («MOCKOBCKUM YHUBEPCHUTET», 24 (peBpasis).

786. O cneumnanbHOCTH MaTeMaTHKa («MOCKOBCKUN YHUBEPCUTET», 2 alpers).

787. Uto nenath ¢ «HecocoOHbIMUY»? (ra3zeta «CoBeTcKas KylbTypa», 14 ceHTsOps).

788. JleHp poxaeHus — poxzaeHue rona (uHTepBbio mposen H. MapyHoB. «MoOCKOBCKHI
YHUBEPCUTET», | sTHBapS).

1977 ron

789. O pa3BuUTHUU TEOPUU MaCCOBOTO oOciyxuBaHusi u Teopuu HaaexkHoctu B CCCP (coBM. ¢
I0.K. bensesim, M.A. YmakoBsimM. «M3Bectus AH CCCP, Texuuueckass kuOepHETHKAY,
Ne 5, 69 - 87).

790. becensl 0 Teopun maccoBoro obcmyxkuBanus (SAmonus, ['dHmail - cyraky, Ne 10, 11 — 16;
No 11,72 —77; Ne 12, 55 - 58, Ha SIMOHCKOM SI3BIKE).

791. HayuHo-TexHuuyeckui nporpecc u maremarusauus 3Hanuid (M. U3n - Bo «3Hanue», 3 - 61).

792. Maremaruka - HapogHOMY XO03siicTBY (M. WM3nm- Bo «3nanue», 3 - 63. IlepeBenmena Ha
JATCKUMN SI3bIK U omyOnuKkoBana B Jlanuu B 1978 rony).

793. 3a coBerom B mpupony (3aMeTKM O HAJACKHOCTH B TEXHHKE W KUBOM MHUpPE) (COBM. C
SA.M. CopunbiM, M.b. CnaBunbiM. MockBa. 131 - Bo «3Hanuey, 3 - 128).

794. T'nmaBHOE HampaBJICHHE HAYYHO-TEXHUYECKOTO mporpecca («CimoBo jgextopa», Ne 7, 31 - 39).
795. Maremaruka: Mmoaa wiM HeoOxomumoctb? (MockBa. U3n-Bo «3nanuen.«IlIpocto o
CII0XHOM» (MaTepualibl Bececoro3Hoil HayuyHo-MeToanyeckoil koHdepeniun), 80 - §83).

796. Beicuiee Matematuueckoe obpazoBanue B CCCP na coBpemenHoMm srtane (Kues. M3n-Bo

«Bua nikonay, coopuuk "IIpo6iemsl Boiciien mkobl", Boi. 28, 8 - 9).
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797. O pa3BuTHM MaTeMaTUKH B Hamieil ctpaHe 3a 60 jmetr CoBerckoi Biactu («MaremaTtuka B
mkosey, Ne 5, 12 - 19), (cokpamiennsiii Bapuant, «KBant», Ne 11, 18 — 26).

798. Beicuiee matemaruueckoe oOpazoBanue 3a 60 sner CoBerckoit Biactu («Maremaruka B
mkosey, Ne 3, 8 - 16).

799. O maremartuke Ctpanbl CoseroB ("Ksant", Ne 11, 19-26).

800. EcrectBeHHble (hakynbTeThl MockoBckoro yHupepcutera («Maremaruka B mmikosie», Ne 1,
47 - 51).

801. Current Studies in the history of mathematics in the Soviet Union (Amer. Math. Soc. Transl.
(2) v. 109, 119 - 129).

802. MUccnemoBanus mno wuctopun wmarematuku B Coserckom Coroze ("Hapucu icropii
IIPUPOI03HABCTBA 1 TeXHIKH", BbIM. 23, 3-13).

803. IIeep Cumon Jlammac (bwarapcka Axagemusi Ha HaykuTe, «DH3UKO MaTeMaTHYECKO
cnucanuey, 1. 20, k. 3, 252 - 259).

804. Abbildtheorie und Mathematik (Berlin, «Mathematik in der Schule», Ne 9, 449 - 456).

805. O BocmuTaHUM HAYYHOT'O MUPOBO33PEHMSI HAa ypokax MaTeMaTHKu («MaTemaTruka B IIKOJIEY,
Ne 4,13 - 19).

806. 3a pa3BUTHETO Ha MUCIMHETO U peuTa npu ypouute no maremaruka (Codus, "O0ydnHneTO
o matemaruka", Ne 5, 6 - 12).

807. Penensus Ha kHury "XpecromaTtus no ucropuu mMarematuku" noxa pen. Al FOmkesuua
(coBm. ¢ C.C. [TerpoBoii. «Ycnexu maTemMaTudeckux Hayk», T. XX XII, Beim. 1, 249 - 251).

808. Hyxen skcniepumenT (razera «MOCKOBCKUN YHUBEPCUTET», 18 mMapra).

1978 ron

809. The Theory of Probability (Moscow. Mir Publishers, fourth printing).

810. Lehrbuch der Wahrscheinlichkeitsrechnung (Academy Verlag, Berlin, 7 Auflage, 3 - 399).

811. Teoria della probabilita (Roma, traduzione dal ruso, Editori Riuniti, Edizioni Mir, 5 - 391).

812. Marematuka U KOHTpoJib KauecTBa nponaykuuu (M3a-Bo «3Hanue», cepus "Maremaruka,
kubepuetuka", Ne 11, 3 - 64).

813. Matematikkens forhold til samfundsokonomien (Tekster fra IMFUFA, Ne 7, 1 - 77).

814. O wmetomax Tteopun maccoBoro obcmyxkuBausi (M3a-Bo «Hayka». «Kubepnernka wu
nuanekTukay, 116 - 140).

815. O maremarunyeckux Merojaax kubepHeTuku. Teopust maccoBoro oOciyxuBaHus (Mocksa.
N3n-Bo «Oueprus». Coopuuk "KubepHeruky - Ha ciy:x0y koMmmyHusmy", 1. 9, 11 - 27).

816. On some problems in queueing theory (Hungary. «Colloguia mathematica societatis Janos
Bolyai», 85 - 92).

817. K Bompocy o mnpoduiaktuke TexHuuyeckux cucrteM (CapaHck, cOopHuK "YipaBieHue,
HaJIe)KHOCTh, HaBuTanus", Boi. 4, 97 - 100).

818. becenpl 0o Teopun maccoBoro obcnmyxkuBanusa (Anonus, ['uHmaii - cyraky, Ne 2, 74 - 76, Ha
SITOHCKOM SI3BIKE).

819. La mathematisation de la sciece (Alap-Paris, Novosti Moscou, «La Science au 20-¢ siecle»,
t. 5,99 - 127).

820. Marematuka 1 HaykoBo-TexHIuHUN mporpec (coBMm. ¢ B.C. Conorybom. Kuis. M3a-Bo
«3HaHH. 3 - 48).

821. HayuHo-texHuueckuii mporpecc u maremaruka (MuHck. M3a-Bo «Brlmeiimias mkosay.
«XpecToMarus o JEKTOPCKOMY MacTepcTBy», 122 - 131).

822. Teopus BepostHocTelt (coBM. ¢ O.b. lleitnnnpiM. Mocksa. M3a-Bo "Hayka". "Marematuka
XIX Beka", 184 - 240).

823. O Bcecoro3HOM COBELIaHUHU-CEMUHApPE 3aBEAYIOLIMX MAaTeMaTHYeCKUMHU Kadenpamu

MEXaHUKO-MaTEMAaTHYECKUX MU (i)I/ISI/IKO-MaTGMaTI/ILIeCKI/IX (baKy.TII)TeTOB YHUBCPCUTCTOB
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(MockBa. M3p-Bo «Beicmas mkona». «Martemaruka» (COOPHMK Hay4HO-METOIUYECKHX
cTaTei 1o Maremaruke), Beimyck 7, 120-123).

824. Maremaruzanus 3HaHUM B 0cOOeHHOCTH ee mpomnaranabl (O6mecTBo «3HaHue». «CIOBO
nektopay, Ne 11, 41 - 46).

825. Maremaruka u o60poHa crpansl («MaTemaTuka B mKoJe», N2, 56 - 61).

826. O marematndeckoM 0Opa30BaHUU B By3aX B MEPUOJ HAYYHO-TEXHUYECKOTO mporpecca (M.
3n-Bo «Beicmas mkonay. «Matematnka» (COOpPHHUK HAy4YHO-METOJMYECKHX CTaTed 10
MaTeMaTHKe), BBIMYCK 7, 3-9).

827. HayuHo-TexHHMYECKHIl Iporpecc W Maremarudeckoe oOpasoBanue Bo BTy3ax (M. M3g-Bo
«Bpicmias  mkonay. «Marematuka» (COOPHMK HAy4YHO-METOJWYECKMX CTaTel 1o
MaTeMaTHKe), BBITycK &, 6 - 11).

828. Wybrane problemy nauczania matematyki w szkolach wyzszych (Warszawa. «Zycie szkoly
wyzszei», 27 - 42).

829. CoBepiieHCTBOBaTh MacTepCTBO TpenogaBarens («BecTHuk BeIcmied mkosb»y, Ne 3, 57 -
61).

830. CrarucTuueckoe MbIIUIEHUE U LIKOJIbHOE MaTeMarndyeckoe oopazoBanue (Mocksa. U3a-Bo
«IIpocBemenne». CoOopuuk «Ha myTsx OOHOBIEHHS IIKOJBHOTO Kypca MaTeMaTHKW,
56 - 68).

831. IlonuTexHUYecKHe acleKThl MpernojaBaHusl MaTeMaTUKu B cpenHed mkoisie (Mocksa. U3a-
Bo «IIpocBemenue». Coopuuk «Ha myTsax oOHOBJIEHMS IIKOJIBHOIO Kypca MaTeMaTHKW»,
121 - 132).

832. Mmuenue xadenpsl Teopun BepositHocTet MI'Y um. M.B. JlomonocoBa 00 yueOHUKaxX st
cpenHei mkobl o MareMatuke («Martemaruka B mkosue», Ne 5, 26 - 27).

833. IlpeaucnoBue x yerBepromy m3manuio kKHUTH A.Sl. Xunumna "llemubie apoou" (Mockga.
N3n-Bo «Hayxkax. 3 - 4).

834. Uber einige grundsatzliche Fragen zur Entwicklung der Mathematik im Zusammenhang mit
der Erziehung zu einer wissenschaftlichen Weltanschauung (Berlin, «Mathematik in der
Schule», No 9, 451 - 455).

835. VYuewnwni, nemaror, pedopmarop. K 75-neturo co mus poxnaenus A.H. Kommoropoa
(«Maremartuka B mkose», Ne 2, 93-94).

836. Komcomoun u pa3BuTHe coBeTCKON MareMaTtuku («MaTtemaTuka B mikosien, Ne 5, 22 - 24).

837. Ilamsatu bopuca OcunoBuua Comonoyma (coBm ¢ E.C. Benruens u ap.. Mocksa. M3a-Bo
«Bpicmias  mkonay. «Marematuka» (COOPHHMK HAy4YHO-METOJWYECKMX CTaTed 1o
MaTtemaTHke), Boi. 7, 137-139).

838. Ilamsaru Padaumna CamoiinoBuya ['yrepa (coBm. ¢ M.B. UyBuno u ap.. Mocksa. M3a-Bo
«Bpicmias  mkonay. «Marematuka» (COOPHMK HAy4YHO-METOJWYECKMX CTaTel 1o
MareMmaruke), Boim. 8, 112 — 113).

839. Maremaruka Ha Kaxablid AeHb (Tazera «lIpaBma», 4 suBaps, Ne 4. CtaThsl mepeBeneHa Ha
JATCKUMN SI3bIK U onyOnukoBana B Jlanuu B 1978 rony).

840. CioBa, wmaymme B araky, Kak Oo¥umpbl... (uaTeBbto mpoBen M.H. Eropos. ['azera
MoCKOBCKOTO OKpyra nIpOTHBOBO3AYIIHOM 000poHkl «Ha 6oeBoM mocTy», 27 sstHBaps).

1979 ron

841. Elementare Einfuhrung in die Wahrscheinlichkeitsrechnung (zum A.J. Chintschin. Berlin,
Veb Deutscher Verlag der Wissenschaften, 3 - 174).

842. Teopus nHa BeposTHocTHTE (COoBM. ¢ A.A. T'emeBbim. [lmoBmuB. M3a-Bo IlmoBamBckoro
yHHUBepcurera. 3 - 219).

843. Beposarnocreii Teopus (Ykpaurckas CoeTckas DHIuKIoneaus, 1. 2, 191).

844. Zum sechsten Hilbertschen Problem (Leipzig, Ostwalds Klassiker der exakten

Wissenschaften, b. 252, 145 - 150).
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Mathematics in Sceintific Research and Education (B xnure «Computers in the life
sceincesy, printed in Great Britain, by Biddles Ltd.Guildford, Surrey, Croom Helm London,
23 - 25).

846. Popularisation of Mathematics, Mathematical Ideas and Results in the USSR (Denmark,
Tekster fra IMFUFA, nr. 18, 60 - 62).

847. O wmaremarnueckoM oOpa3oBanuu wmaTematuka («BectHuk BbICIIeH miKoab», Ne 10,
21 -24).

848. The Mathematical Education of Engineers (coBm. c¢ Z. Khalil. «Educational Studies in
Mathematics», 10 (1979), 71 - 83, D. Reidel Publishing Co., Dordrecht, Holland, and
Boston, USA).

849. Ilenaror, KOJIJIEKTUB U BOCIHMTAaHUE TBOpUYECKUX Hayall («BecTHUK BbICIIEH MIKOJBD), Ne 4,
38 - 41).

850. Kak noaroroBuTs TBOpUeckoro crnenuanucra? («BectHuk Boiciiei mkombm, Ne 3, 11).

851. O maremaruyeckoM TBopuecTBe («MaTtemaruka B mkoje», Ne 6, 16 - 22).

852. 1lIkonbHBIH Kypc MaTeMaTHKH M BOCHUTaHHE MHPOBO33peHus («MaTemaTruka B ILKOJEY,
Ne3,3-6).

853. IlpemucnoBue k kuure X.Kpamepa '"[lonBexka c Teopueil BeposiTHOCTEH: HaOpocku
Bocriomunannit" (M3n-Bo «3Hanuey, cepust "Maremaruka, kudepHeTuka', Ne 2, 3 - 4),

854. [Ilpemucnosue k kumre W.I'. bammakosoit "CranoBnenue anreOpbl”" (M3n-Bo «3Hanume»,
cepus «Marematuka, kubepueruka», Ne 9, 3 - 7).

855. Ilpemucnosue k kaure A.S. Maprynuca "Cepust "Matemartuka, kubepueruka" 3a 12 jet"
(U3 - Bo «3Hanue», cepus "Matematuka, kuoepueruka', Ne 10, 3 - 8).

856. Anekceit MBanoBuu MapkymeBuu (Hekposior) (coBm. ¢ A.H. KommoroposeiM u np.
«Marematuka B mkoJsie», Ne 5, 77 — 78).

857. Ilerp Cepreeuu MogeHoB (Hekposor) (coBM. ¢ A.I'. CBenmrHMKOBBIM. «MaTeMaTuka B
mkosey, Ne 1, 79 - 80).

858. Penensus Ha kHury "XpecromaTtus no ucropuu mMarematuku" noj pea. A.Il FOmkeBuua
(coBMm. ¢ C.C. IleTpoBoil. «Ycrexu MaTeMaTHYeCKUX HayK», T. 34, BbIIl. 1, 262 - 264).

859. Panmocts TBOpuecTBa («YuHuTENbCKas razeray, 10 mapTta).

860. Her no6poTsl mo BEIOOPY (MHTEPBHIO MpoBena JI. ApTroMmoHOBA, razera «ConuanucTuyecKas
UHIYCTpUS», 16 UIOHS).

861. OBM: nepcneKkTUBHI U ONBIT IpuMeHeHus (razera «Bpimkay, 17 uromns).

1980 ron

862. MareMaruueckre METO/IbI yIIpaBieHUs KauecTBoM npoaykinuu (M3n-so «3nanuen, 4 - 32).

863. Maremaruka B coBpeMeHHoM mupe (MockBa, U3n-Bo «IIpocsemenuey, 3 - 128).

864. Teoperuueckas M npuKiIagHas MaTeMaTuKa (KU31-Bo «3HaHUE», «YTO Takoe NpuKiaaHas
MareMmartukay, cepus "Matematuka, kuoepueruka', Ne 10, 50 - 62).

865. Marematuka B MockoBckoM YHuBepcutere 3a mnepBbie 100 jer (M3a-Bo «3HaHume».
"Maremarnueckas Hayka B MI'Y", cepust "Marematuka, kuoepueruxa', Ne 4, 5 - 20).

866. O MOCKOBCKOH IIKOJIE TEOPUU BEPOATHOCTEN (M31-BO «3HaHUE». «Maremarnyeckas Hayka B
MI'V», cepus "Marematuka, kubepueruka', Ne 4, 30 - 44).

867. Maremaruka B MockoBckom ['ocynapctBenHoM yHuBepcuteTe («KBant», Ne 2, 2 - 9).

868. MOCKOBCKHI YHHUBEPCUTET M MaTeMaTh4yecKoe MpocBernieHue («MareMaTtuka B IIKOJIE»,
Ne 2,14 -19).

869. PazBuTHEe MareMaTHKU W MaTeMaTH4YeCKOro oOpaszoBaHus («MaremaTtuka B IIKoJe», Ne 6,
3-38).

870. HTII u matemaTtnueckoe oopazobanue ("BectHuk Briciei mkomibl", Ne 9, 52 - 54).

871. Kadenpa u noaroroBka TBopueckoil cMensl ('BectHuk Bbiciiei mkosl", Ne 3, 43 - 47).
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872. Bwnb3nuTaBaHe Ha HaydeH muporien B ypouute no maremaruka (Codus. U3n-so «Hapoana
MpOCBeTa», COOPHUK cTaTell «3a HAKOU BBIIPOCU Ha OOYYMHHUETO IO MaTeMaTHKay, 5-18).

873. Bbpxy pa3BUTHETO Ha MUCIMHETO U pedta B ypouute no maremaruka (Codus. M3n-Bo
«Hapogna mnpocBeta», cOOpHUK cTarteld «3a HSIKOM BBIPOCH HAa OOYYMHUETO 1O
MareMmatukay, 18 - 28).

874. EnemeHTH OT HCTOpUATA Ha HaykaTa B ypouute 1no marematuka (Codus. U3a-so «Haponna
IpocBeTa», COOPHUK cTaTell «3a HAKOU BBIIPOCH Ha O0OYYMHUETO IO MaTeMaTHKay, 28 - 41).

875. Jlenun u maremartuka («MartemaTuka B mkosien, Ne 1, 3 - 8).

876. IlpemucnoBue k cOopHuKy «MatemaTtnka Kak mnpodeccus» (u3a-Bo «3Hanue», Cepus
"Matremaruka, kuobepHetuka'", Ne 6, 3 - 23).

877. IlpemucnoBue k kuure A.Penbu "Tpunorus o maremaruxe" (MockBa. M3a-Bo «Mupy,
5-16).

878. IlpemucnoBue k kuure H.A. [Inmoxunckoro, "Anropurmsl Ouomerpun" (M31-BO
MOCKOBCKOTO YHUBEPCHUTETA, 3 - 4).

879. IlpemucnoBue k kuHure H.b. BaccoeBuua u ap. "KosdduuueHnT paHroBoit koppensuuu
Crmupmena" (M31-Bo MOCKOBCKOTO YHUBEpPCUTETA, 3).

880. Haywm SxosneBuu Bunenkun. K 60-netuto co nus poxzaenus (copm. ¢ C.U. IlIBapuOypaom,
A.I'. MopakoBuueM. «Maremaruka B mkojey, Ne 6, 63 - 64).

881. O cepum O6pomrtop "Maremarnka, kubepHetuka" («Maremaruka B mkoseyn, Ne 5, 76 - 77).

882. O kuwure "buorpaduueckuii cioBapp nesteneit B odmactu marematuku" («MaTtemaTuka B
mkosey, Ne 4, 64 - 65).

883. Marematuk (K 1000-netuto co aust poxxnenuss A0y Anu M6n Cunsl) («KoMcomomnbckas
npaszay, 21 aBrycra).

884. Jlyx moucka Hay4yHOHl HCTHHBI (MHTepBbIO mposen B. Ilpomkun, razera «MOCKOBCKHIA
yHHUBEpcUTET», 28 MapTa, Ne 19).

885. Kenato Bam paciera (uatepBblo nposena C. Koznora, «TyBunckas npasmay», 24 mas, No
121).

1981 rox

886. U3 ucropum Hayku o ciydaitHoM (u31-Bo «3HaHHe», cepus "Maremarnka, kubepHeTuka',
Ne 6, 3 - 64).

887. Maremaruueckoe oOpa3oBanue B By3ax (Mocksa, nza. «Beicmiast mkosnay, 3 - 173).

888. IlpenenbHBbIC TEOpEMBl I CyMM CIy4alHOTO YHCIIa CIIYYalHBIX CJIaraeMbIX (COBM. C
J.b. I'nenenko. MBanoBckuii ['Y, mexBy3oBckuil cOopHUK "Anredpanyeckue CUCTEMBI",
78 - 88).

889. O dopmymax Dpnanra st cucteM ¢ notepsmu (coBm. ¢ O. AHHaopazoBweiM. «M3Bectus
AH Typxmenckoit CCP», cepus (QU3MKO-TEXHUYECKHX, XUMHYECKHX W TI€0JIOTMYECKUX
Hayk, Ne 6, 99-100).

890. Marematuka B MockoBckoMm yHHBepcuTeTe («MockBa, u3A-BO «BbICmias —miKosay.
«COOpHUK HAYYHO-METOIMUECKHUX CTAaTeH 10 MaTeMaTUKe», BhIM. 9, 124 - 136,).

891. O wmecte nexkuuu B MaTeMaTHdeckoM oOpa3zoBanuu (MockBa, M3A-BO «BpIciias mkosay.
«COOpHUK HAYYHO-METOIUYECKHUX CTAaTeH 10 MaTeMaTHKe», BhIM. 9, 25 - 37,).

892. O nmpusBanuu yuutens («Marematuka B mkosue», No 5,5 - 11).

893. Posp matematuku B (POPMHUPOBAHUHU Y ydalllUXCsl HaydyHOro mupoBospeHus («Cypran
Xymyyxyymaray, Ne 1, 35 - 45).

894. O BocnUTaHUM HAYYHOTO MHUPOBO33PEHHUS Ha 3aHATUAX Mo Maremartuke (MBanoBckuii 'Y,
MEXBY30BCKUl cOopHUK "Anredpanyeckue cucremst”, 10 - 18).

895. CnoBo, 3axuratomee cepaua (Mzn-so «3nanme». COopuuk ")KuBoe cioBo Hayku'",

184 - 189).
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Koncrantun IlerpoBuu Cukopckuii. K 85-metuto co aHs poxJaeHuss (COBM. C
P.C. YepkacoseiMm, H.A. KypatomoBbsiM. «MaTtematuka B mkoje», Ne 5, 66).

897. Cumeon [enu Ilyaccon («Maremaruka B mmkose», Ne 3, 64 - 67; bonrapus, "®uzuko-
Maremarndeckoe crimcanue', 23(56), Ne 3, 242-246).

898. IlpemucnoBue k kHure A.H. Konmoroposa u np. "®usuko-maremaruueckas IIKOJIA MpU
MI'V" (U3n-Bo «3Hanuey, cepus "Maremaruka, kudepHetuka', Ne 5, 3 - 7).

899. IlpenucnoBue x kuure JI.H. Jlamesckoro, E.A. Illkabapa "Kax 3to nHaumnanocs" (131-B0
«3Hanuey, cepus "Maremarnka, kubepueruka', Ne 1, 3 - 6).

900. Bgsenmenue k coopuuky "Tpymsr IV Bcecoro3noil mikosbl-cemuHapa. Teopuss mMaccoBOToO
obcnyxuBanus. baky. 1978" (Mocksa, BHUNCH, 3).

901. HWcropuko-marematuueckue wucciaenoBanus (kK Bbeixogy XXV toma) («Ycmexu
MaTeMaTHYeCKUX HayK», T. 36, BoIIL. 4, 242-243).

902. Wzabenna I'puropreBHa bammakoBa. K 60-nmetuto co nua poxnaenus (cosm. c¢ II.C.
AnexcannpossiM, A.H. KonmMoropoBbiM u 1p.. «Ycnexu MaTeMaTHUECKUX HAayk», T. 36, No
5(221), 211-214).

903. MW3zab6emna I'puropreBna bammvaxora (coBM. ¢ I1.C.Anexcannposeim, A.H.Konmmoropossim u
ap.. "Marematuka B mkosie", Ne 1, 73-74).

904. Anekceit UBanoBuu MapkymeBuu (coBm. ¢ I1.C.AnekcanapossimM, A.H.KoamoropoBsiM u
ap.. bonrapus, "®usuko-mMarematnueckoe cnucanue”, 23(56), Ne 2, 150-152).

905. Carmpt  XacanoBuu CupaxauHoB (x 60-1etuto co JAHA pOXIEHHsS) (COBM. C
A.H.KonMoropoBsM 1 1p.. «Ycrnexu MmateMaTudeckux Hayk», T. XXXVI, Ne 1, 73-74).

906. Mopayxait MouceeBnuu BaiinOepr (Hekpodor) («MaTemaTtuka B mkosie», Ne 1, 80).

907. KommenTapuii (razera «Jlenunckas cmena», 21 anpens).

908. Hawm He HyxHa BolHa («MOCKOBCKUI yHUBEpcUTET», 16 nexadps).

909. Ila6srT O6epep O6yn kanam («KKAZAKCTAH MVYT AJIIMI», 24 anpens).

910. B wuHTepecax HayKu, B UHTepecax MpakTUKu (uHTepBbo mnpoBen E. Mapuenko.
«MoOCKOBCKHI YHUBEPCUTET», 27 HOSIOPS).

1982 ron

911. The Theory of Probability (Moscow. Mir Publishers, fifth printing, 1-392).

912. DnemeHTapHOE BBElIEHUE B TEOpHIO BeposTHOcTed (coBM. ¢ A.Sl. XunuuHbM. M371-BO
«Hayxkay, 9-oe u3z., 3 - 156).

913. Maremaruka u teopust HaaexxHOCTH (CoBM. ¢ A.Jl. CosloBheBbIM. M31-BO «3HaHUE», cepus
"Maremaruka, kudepHetuka", Ne 10, 3 - 63).

914. ®opmupoBaHuE MHUPOBO33PEHUS yJalIUXCS B mpoiiecce o0ydeHus: maremaTtuke (Mockaa.
Uzn-Bo «IlpocBemienuey, 3 - 144).

915. MareMaTHuecKue MOJETH CTapeHUs IMOJMMEPHBIX H30JSIIHOHHBIX MaTepHajoB (COBM. C
P.II. Bparunckum, C.A. MonganoBeiM u np. «doxmagst AH CCCP», 1. 268, Ne 2, 281 —
284).

916. OO0 0oAHOM CBOWMCTBE MPEACITHHBIX PACTIPEIACICHUHN I MaKCUMaJIbHOTO ¥ MHHUMAJIHHOTO
4eHOB BapuanuoHHoro psna (cosm. ¢ JI. Cenycu-bepekcu. «loxnanst AH CCCP», T. 267,
Ne 5, 1039 - 1040).

917. OO0 onpHoMm cBoiicTBe sorucruueckoro pacnpeaeneHuss (cosm. c JI. Cenycu-bepekcu.
«Hoxmager AH CCCP», T. 267, Ne 6, 1293 - 1295).

918. O pacnpenenenusx Jlamnaca U JOTUCTHUECKOM KakK MPEAEIbHBIX B TEOPUH BEPOSITHOCTEH
(com. ¢ J.b.T'menenko. «Cepamka. bbiarapcko maTeMaTH4YeCKO CIHCAaHHE», T. 8,
229 - 234).

919. Teopus nanexnoctu (coBMm. ¢ FO.K. benseBpim. «Maremarnueckas sHUMKIONEeus», T. I11,

854 - 858).

50



BORIS VLADIMIROVICH GNEDENKO. MEMOIR AND BIBLIOGRAPHY (ON RUSSIAN)

RT&A # 01 (31)
(Vol.9) 2014, March

920. CraTucTHueckd METO/M 3a KOHTPOJ Ha KaueCTBOTO HAa MacoBaTa MPOMUILUIEHA MPOIYKIIUS
(Codus. "Marematuka", Ne 7, 2 - 9).

921. Maremaruyeckoe oopasoBanue u maremaruka B CCCP 3a 60 ner («MaremaTuka B IIKOJIEY,
Ne 6, 6 - 10).

922. Cratbs B.U. Jlenuna "O 3HaueHUU BOMHCTBYIOIIETO Marepuain3Ma' W MaTeMaTUYEeCKOe
obpazoBanue («MaTtemaTtuka B mkosie», Ne 4, 5 - 8).

923. MockoBckul rocynapcTBeHHbIN yHuBepcuTeT (O BCTYNUTENbHBIX SK3aMeHax B By3bl B 1981
roay. «Maremaruka B mkojey, Ne 2, 57 - 59).

924. KaxsbB TpsOBa ga Obae yueOHHKBT 10 Maremarnka 3a ydeHuiu (Codus. "OOydeHneTo 1o
maremaruka", Ne 1, 10 - 18).

925. Maremaruka B coBpeMeHHOM Mupe («Beuepnsist cpenuss mxosa», Ne 1, 30 - 33).

926. O maremMaTHyeCKUX CIIOCOOHOCTAX U UX pa3BUTHH («MaTtemaTuka B mKosie», Ne 1, 31 - 34).

927. Maremaruka B CCCP («KBant», Ne 11, 2 - 4).

928. Muxaun BacunseBuu Octporpaackuii («KBant», Ne 10, 5 - 10).

929. Anekcannp SAxoBneBuu Maprynuc (Hekposor) («MaremaTtuka B mikosie», Ne 1, 80).

930. [IlIpemucnoBue k kuure M.A.Scrpedbenenkoro «HanéxunocTs TexHuueckux cpencts B ACY
TEXHOJIOTHYECKUMH Tiporieccamm» (MockBa. « DHEProu3aT).

931. GruPadresse aus der UdSSR (An den Mathematiker-Kongrep der DDR 1981. «<ALPHAY,
Mathematische Schulerzeitschrift, Ne 1, S. 8).

1983 ron

932. TIlpemucnoBue (coBm. ¢ JI. Kénurom) m rmaBa I B "Handbuch der Bedienungstheorie I"
(Academie - Verlag, Berlin, 7-9, 19-38).

933. FElementare Einfuhrung in die Wahrscheinlichkeitsrechnung (und A.J. Chintschin. VEB
Deutcher Verlag der Wissenschften, Berlin, 3 - 174).

934. On limit theorems for a random number of random variables (Proceedings of the Fourth
USSR-Japan Symposium "Probability Theory and Mathematical Statistics", august 23-29,
1982. Springer-Verlag, Berlin, 167 - 176).

935. On some stability theorems (Proceedings of the 6th International Seminar "Stability
Problems for Stochastic Models", april 1982. Springer-Verlag, Berlin, 24 - 31).

936. O cBolicTBE MNPOJOJKUMOCTU NPEIENIbHBIX PACHpelleeHU Il MaKCUMaJIbHOTO YJieHa
nocienoBarenbHoctd  (coBM. ¢ JI.  Cenycu-bepekcu. «BectHuk  MOCKOBCKOTO
yHUBepcuteray, cepus 1, "Martematuka. Mexanuka", Ne 3, 11 - 20).

937. llpenenbHble TEOPEMBI Uil KpalHUX WIEHOB BapHallMOHHOTO psaa (coBM. ¢ A. Illepudom.
«Hoxmager AH CCCP», T. 270, Ne 3, 523 - 525).

938. A characteristic property of one class of limit distributions (and S. Janjic. Math. Nachr., 113,
145 - 149).

939. Teopembl YCTOWYMBOCTH AJIsl MPEAETIbHBIX PACIPEAEICHUI WIEHOB BApUAIMOHHOTO psijia
(U3n-Bo «Haykay, «Teopust BepoaTHOCTEH U ee MpUMEHEHUs», T. 28, BbII. 4, 809-810).

940. MareMaTHUeCKue MOJETH CTapeHUs IOJMMEPHBIX H3OJSIIMOHHBIX MaTepHajoB (COBM. C
P.I1. bparunckum u ap. «doxinagst AH CCCPy», 1. 268, Ne 2, 281 - 284).

941. O mareMaTHyYeCKHX 3aJav4ax TEOPHUU MACCOBOTO OOCTY)KMBAaHUS M HAJCKHOCTH (COBM. C
I0.K. bensepim, U.A. YmakoBsiM. «M3Bectus AH CCCP, Texuuueckass kuOepHETHKA,
Ne 6,3 -12).

942. VYyer mepuoaAMYHOCTH TpH OIEHKEe Kod(pduineHta 3arpy3ku aucrerdepa (cosm. ¢ JLT.
AdanacweBoit u H.A. JIpo3noBbim. MockBa. AH CCCP. «II Bcecoro3nast koHpepeHus 1o
YIPaBIEHUIO BO3IYLIHBIM JIBKEHUEM. Te3uchl 10Kn1anoBy». 51 —53)

943. Teopus BeposATHOCTEW M MaTreMaTHdecKas cTraTucTtuka (B cOopHuke "Ouepku pa3BUTHUS

marematuku B CCCP". Kues, n3n-so "HaykoBa gymka', 500-513).
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MareMatuka u HaydHOE€ TTO3HaHHE (U311-BO «3HaHUE», cepus "Maremarrka, KnbepHeTuka',
No 7, 3-64).

945. O mpemnogaBaHUM MPEAMETOB TEOPETUKO-BEPOSTHOCTHOTO MHKJIA BO BTy3ax (Mocksa. 13n-
BO «Bpicmas mxkonay. «COOpHUK HAYIHO-METOAMYECKUX CTaTeHl 10 MaTeMaTHukKe», BhIM. 10,
189-191).

946. O maremaruueckux crocoOHocTsX (Mocksa. U3n-Bo «Beicmas mikosia». « COOpHUK HayqyHO-
METOJMYECKUX CTaTeH Mo MareMaTtukey, Boil. 10, 154-163).

947. Konoc u mammna ("M3006petaTens u pannonanuzarop”, Ne 6, ctp. 6 - 7).

948. O mpoAOBOJBCTBEHHOM MTporpaMMme U MareMatuke («MaTtemaTuka B mkose», Ne 2, 4 - 9).

949. Maremaruka u npousBoJcTBo («KBant», Ne 1,3 - 6, 11).

950. Kapna Mapkc n matematukara (Codust, «DU3nKO-MaTEMAaTUYECKO CIIHCAHUEY, T. 25, BHII. 4,
267 - 276).

951. Amunppeit Huxonaesuu KonmoropoB (k 80-ieturo co JAHS pokIeHUs) (COBM. C
H.H. boromto6oBeiM, C.JI. CoOosieBbIM. «YCIEXu MaTEeMaTHYECKUX HAyK», T. 38, BBIMN. 4,
11 -23).

952. Aunnpeit Hukonaesuu Kommoropos (x 80-nmeturo co nHs poxnaeHus) («Marematuka B
mkoseyn, Ne 2, 76 — 78).

953. IlaBen CepreeBuu AnekcanapoB (Hekposor) (coBMm. ¢ A.H. KonmmoropossiM. «MaremaTunka
B mikoJien, Ne 1, 47 - 48).

954. UBan ®enoposuu Tecnenko (k 75-nerturo co aus poxaenus) (coem. ¢ M.M. bypna, P.C.
UYepkacoBbiM. «MaTemaTuka B mkose», Ne 2, 78 —79).

955. IlpemucnoBue k kuure E.}O.bap3unoBuua u np. "Bompocbl mMaTemaTtuyeckoil Teopuu
HazgexxHocTH" (Mocksa, u3n-Bo «Paauo u cBsizby, 3 - §).

956. IlpemucnoBue k kHure «['eomerpuss ruabbepToBa NPOCTPAHCTBA U TPU IPHUHIIMIIA
¢dbyakuuonansHoTO aHanm3ay (M3n-Bo «3nanue», cepus "Marematuka, kubepaeruka", Ne 6,
3).

957. O xuure A.M. Xanamaiizepa "Maremaruka rapaHTtupyeT BbIMIpbill" («Marematuka B
mkosey, Ne 6, 69).

958.  «lleHto yBI€UEHHOCTb...» (TazeTa «MOCKOBCKHUI YHUBEPCUTETY, 4 THBAPS).

959. Ilyte B Gosblryto HayKy (ra3eta «bpsHCKU KoMcomoreny, 2 maprta, Ne 25).

960. opory ocunut uayuui (razera «MoCKOBCKUI yHUBEpcUTeT», 14 anpens).

961. Ilprar nmo wucruHata (uHTEpBbIO mpoBen Jlonyo XpucroB. «ABB» wundpopmanuonen
CeIMUYHUK 32 KHATATa, 8 HOEMBPH).

1984 rop

962. Teopus Ha BEpOATHOCTUTE U MareMaTudecka craTucThka (coBM. ¢ A.A. ['emeBbiM. Codus,
n3a-Bo «Hayka u u3kyctBoy, 3 - 229).

963. Matematika siuolaikiniame pasaulyje (MaTtemaruka B coBpemeHHoM mupe) (Kaunas, Sviesa,
4 -102).

964. Service systems with the time-dependent input and service intensities (Fundamentals of
teletraffic theory. «Proceedings of the Third International Seminar on Teletraffic Theory,
Moscow, june 20-26, 1984», 142 - 146).

965. IlpuHOMTBI AHATUTHYECKOTO MOJCITUPOBAHMS IHCIIETYEpPa B CEKTOPE YIPABICHUS
BO3yIIHBIM JABMKeHHeM (coBM. c¢ JLI. AdanacweBoil. Ilepmpb, «Te3uchl nOKIanOB
Bcecoro3noii HayuyHO-TexHU4YecKol kKoHpepeHuuu "[IpumeHeHne craTuCTHYeCKUX METOJI0B
B IIPOU3BOJICTBE U ynpasiieHuun", 31 mas - 2 utons», 101 - 102).

966. OcoOenHoctu aHanu3a 3PPEKTUBHOCTH KPUOTEHHBIX CUCTEM U YCTAHOBOK C PE3EPBHBIMU
pexxumamu padotsl (coBM. ¢ M.B. KoznossiM u ap.. Jlenunrpan. «MexXBy30BCKHIT COOPHUK
Hay4yHbIX TpyA0B "KpHoreHHas TexHUKa U KOHIUIUOHUpOBaHUE"», 3 — §).

967. O pacnpenenenun wmeauansl  (coBM. ¢ C. CromaroBuueMm, A. lllykpu. «BectHuk

MockoBckoro yHuBepcureray, cepust "Martemaruka. Mexanuka", Ne 2, 59 - 63).
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3a ymnpaBiIeHUETO Ha KadyecTBOTO Ha mnpomunuieHata npoaykuus (Codus, «CorumaiHo
ynpasneHue», Ne 1, 3 - 10).

969. K ucropuu noHATHs BEpOSTHOCTH ciaydaitHoro coOwrtus (coBM. ¢ M.T. Ilepec. «<AH CCCP,
Bormpoce! ucropun ectecTBo3HaHUS U TeXHUKW», Ne 1, 71 - 75).

970. MexayHapoaHblii MaremaTHdeckuil KoHrpecc B Bapmase (16-24 asrycra 1983 r1.)
(«Maremaruka B mkosue», Ne 4, 67 - 69).

971. Maremarndeckoe TBOpUECTBO U 001IecTBeHHBIN TIporpecc («KBant», Ne 2, 2 - 5).

972. BocnuTanue MOpaJbHBIX MPUHIIUIIOB U MaTeMaTHka («Marematuka B mkoje», Ne 5, 6 - 10).

973. Maremarnueckue pykornucu K.Mapkca W BOHpPOCH MaTEMaTHYECKOTO OOpa3oBaHUS
(«Maremartuka B mkose», Ne 2, 7 - 12).

974. Cnogo, 3axwuraroniee cepana (M3n-so «3nanne». «Bnagumup Bacunseuu ['oryoeBy, cepus
"Maremaruka, kubepHetruxa", Ne 10, 52 - 57).

975. Muxaun BacunbeBuu Octporpaackuit (M3a-Bo  «3Hanue», cepus "Marematuka,
kubepueruka", Ne 5, 3 - 63).

976. Esrenuii ErenneBuu Cnyukuii (Kues. "V cBiri marematuku", Bl 15, ctp. 40).

977. A.S. Xamamaiizep (k 60-netuto co maust poxxkaenus) (coBm. ¢ 3.A. Cromnen u [1.B.
CrpatunatoBsiM. «MaTemaTuka B mkose», Ne 3, 77-78).

978. [IlpemucnoBue « kumre «Handbuch der Bedienungstheorie II» (und D. Ko6nig.
Academie-Verlag, Berlin, 7 - 8).

979. Kakumu 0biTh X-XI Kmaccam? (KoJIIEKTUBHOE THCHMO AeBATH akanemMukoB (b. I'Heaenko,
H. Ny6unun, U. Kuxoun, A. Konmmoropos, M. Heukuna, C. Hukonsckuii, H. Cemenos, C.
Cob6ones, JI. OnmTeiiH) ¢ npeiokeHueM K Npoekty pedopm mxonsl) («M3Bectus», 26
SIHBap#).

980. O uennoctu 3Hanuil («IIpaBnay, 27 deBpains).

981. S 3exunnep tamiassp («MyramisiMiap razetu», 30 mas)

982. Uto moxert cratuctuka (Ilepmsp, razera «3Be3na», 23 urons, Ne 145).

983. Maremaruka u *Ku3Hb («YUHUTEIbCKas razeTay, 5 Us).

984. Bropas rpamoTHOCTh XX Beka («M3Bectus», 18 nexkadps).

985. O mmpke (MHTEPBBIO, exKeHEACTbHUK «COBETCKHM IUPK», 6 utois, Ne 1).

986. Bepro B mobeny uemnuona (MHTepBbIO TpoBen [armk Kapamersn, razera «Bedephsis
Kazanby, 25 okta0ps).

1985 ron

987. MaremMatuka M KOHTpOJIb KauyecTBa MPOAYKIUHU (HA MOHIOJILCKOM s3bike, YinaH-barop,
Vacen Xopmnmiid ['azap, Ymaanbaarop, 3-69).

088. Marematuka U MaremMaTuueckoe oOpa3oBaHue B coBpeMeHHOM Mupe (M3n-Bo
«IIpocsemenuey, 3-191).

989. O nmpomoKUMOCTH IPEJENbHBIX COBMECTHBIX PACIpeesICHUN JUIsl WIEHOB BapHallHOHHOTO
psna (coBM. ¢ X. bapakat u C. Xemuna. «loknaast AH CCCP», 1. 284, 789 — 790)

990. BepoATHOCTHO-CTATUCTHYECKOE MOJCITUPOBAHUE YIPABICHHUS BO3IYIIHBIM JBIKEHHEM
(coBm. ¢ JLI. AdanaceeBoit. Tapty, «Tesumcwsl mokmamnoB III Bcecorosnoit HaydHO-
TexHU4YecKkol koHpepeHuuu "[IpuMeHeHHEe MHOTNOMEpPHOTO CTAaTUCTHYECKOIo aHalu3a B
SKOHOMUKE M OILIEHKE KauecTBa npoaykiuu", 17-18 centsadps 1985 ronax», 134 - 144).

991. O HEKOTOpHIX aKTyaIbHBIX TIpoOIemMax HamexHOCTH (coBM. ¢ E.FO. bap3unosuuem. 1U3n-Bo
«MamuHoctpoeHuey, coopHuk "I[Ipodaembl HaAEKHOCTH JieTaTeNbHBIX anmnapaTos', 4 —9).

992. U ue tonwpko B Ouosioruu (BectHuk Boicmiel mkomb», Ne 10, 31 - 32).
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K uwurarensm (MockBa. U3n-Bo «llemarorukay», «OHUMKIONEAUYECKUN CIIOBapb KOHOTO
MareMatukay, 5-7).

994. BepostHocth (MockBa. U3zn-Bo «llemarorukay, «IHIMKIONEAUYECKUH CIIOBAPh FOHOTO
MareMmatukay, 36-37).

995. BepostHocteir Teopusi (MockBa. M3a-Bo «Ilemarorukay, « IHIUKIONEIAYECKUN CIOBAPh
IOHOTO MaTeMaThkay, 37-39).

996. Amnnpeit AnmpeeBnu MapkoB (MockBa. U3n-Bo «llemarormkay, «HIUKIONEIAYECKUMA
CJIOBaph IOHOTO MaTeMaTtuka», 39-40).

997. Maremaruka (MockBa. U3a-Bo «llemarorukay, «DHIMKIONEANYECKUN CIOBAph FOHOTO
Marematukay, 172-178).

998. Maremarnueckas craructuka (MockBa. U3p-Bo «llemaroruka», «HIMKIONEANYCCKHUI
CJIOBaph FOHOTO MaTeMaTtukay, 183-184).

999. TIlporpamma TmemarorudecKMx BY30B II0 HCTOPUM MaTEMAaTUKH (COCTaBJCHA COBM. C.
A.ILYOmxkeBuyem, N.I".bammakoBoii, b.A.Po3zendenbaom, C.C.leMu10BbIM)
(«Maremaruka B mikose», Ne 3, 57-60).

1000. O nByx coBemanusx B bonrapuu no Bonpocam mkosnbHoro oopaszosanus ("Mudopmaruka u
BBIYUCIIUTENIbHAS TEXHUKA", 68).

1001. Maremaruka u marematuku B Benukoit OtedectBennoit Boiine («KBant», Ne 5, 9-15).

1002. O namewm toBapuiie (razeta «MOCKOBCHI YHUBEPCUTET», 1 ampers).

1003. He crapeer Hayka, a 3HauuT — U Kadepa (razera «MockoBckuit yausepcurer», 11.XII).

1004. JIro6oBb Kk MaTemaTuke (MHTEPBBIO MpoBena O. OraeBa. «CryaeHueckuit mepuanan», Ne 3,
10-11).

1986 rox

1005. dopmupane Ha MUpOTJEA Y yueHUIUTE pu 00yunHuero o marematuka (Codus. U3n-Bo
«Hapomana pocsetay, 2 - 156).

1006. IlpenenbHble TeopeMbl A WiIEHOB BapuanuoHHoro psiaa (MockBa. U3n-Bo "Hayka',
«IlepBoiii Bcemupnblii koHrpecc OOImecTBa MaTeMaTHYeCKOM CTAaTUCTUKH W TEOPUH
BeposiTHOcTe uM. bepuymnu. Tesuce, 1. 1, 194).

1007. Marematndeckue OCHOBBI uccienoBanuss (MockBa. U3n-Bo  «MammHOCTpOCHHEY,
cnpaBoyHUK «Hane:xxHocTh 1 3pPEeKTUBHOCTD B TEXHUKEY, T.1, 54 - 58).

1008. Mecto MaTemMaTHYECKOW CTAaTUCTUKH B HAy4YHO-TEXHHYECKOoM Tmporpecce ("3aBojckast
naboparopus”, T. 52, Ne 12, 1 - 2).

1009. Bropasi rpaMmoTHOCTH BeKa (M311-BO «3HaHUE», «CI0BO jeKkTopa», Ne 3, 14 - 18).

1010. K wuctopuum OCHOBHBIX MOHATUNH Teopuu BeposiTHocTel («lcTopus u mMeromonorus
€CTECTBEHHbIX Hayk», BbIll. XXXII, 81 - 88).

1011. W3 wuctopuum HayaJbHOTO Iepuoja HCTopuud Teopuu BepositHocTel (MockBa. W3n-Bo
"Hayxa", «IlepBbiii Bcemuphbiii koHrpecc OOiiecTBa MaTeMaTHYeCKOM CTATUCTUKU H
Teopuu BeposiTHocTel uM. bepuynnu. Tesuce», T. 2, 939).

1012. Teopus BepositHocTeit u . bepnymnu (coBMm. ¢ C.X. CupaxauHoBbiM. [IponsBocTBeHHO-
u3natenbekuit kom6unar BUHWUTH, coopauk «bepHymin ydensle u obmectso bepnymin»,
24 - 37).

1013. Maremartuyeckoil MOATrOTOBKE - IPUKIAJHYIO HampaBieHHOCTh («BecTHuk  BbIcmIei
KOOI, Ne 9, 49 - 52),

1014. MaremaTtu3anusi 3HaHUST ©  BONPOCHI MareMaTtwdeckoro ooOpazoBanusi (Mockaa.

LenTpanpHblil coBeT puIocoPckux (METOA0JIOrnuecKkux) cemuHapos npu [Ipesunuyme AH
CCCP. «CoOopuuk TpyaoB cumno3uyma «MaTemaTusamusi COBPEMEHHOW HAYKH:
MIPEANOCHIIKY, TPOOJIEMBI, IEPCIEKTUBBIY», IPOBEIEHHOTO B sHBape-pepaie 1983 rona B r.
[Iymunoy, 23 - 32).
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1015. Maremarukara u u3y4aBaHeTO Ha 3ao0ukaismara Hu aeiicrsurentoct (Codus, "[Ipodaemu
Ha YYEHMYECKOTO TEXHUYECKO TBopuecTBO", No 3, 25 - 29).

1016. O nByx comemianusax B bonarapuu mo BompocaM HIKOJEHOTO oOpaszoBaHus («MaTematuka B
mkosey, Ne 1, 68 - 69).

1017. O6 ynpaxuenusix mo maremaruke (coBm. ¢ M.B. Ilotoukum. MockBa. U3a-Bo "Beicuras
mkona", «COOpHUK HaydYHO-METOAMUYECKUX CTaTel 10 MaTeMaTHKe», BbI. 13, 6-15).

1018. OO0 wuccnenoBaHMM IO HCTOPUU HIKOJBHOTO MaTeMaTHYecKOro oOpa3oBaHus B Hallei
ctpane, mpoBoauMoM B Anonun (coBm. ¢ P.C. UepkacoBbiM. «MaTemaTuka B 1mKoJie», Ne 4,
75 - 76).

1019. U3 Bocnomunanuit o B.B. T'omy6ese (MockBa. M3a-so BBUMA um. H.E. Xykosckoro,
«["ony6eB Bnagumup BacunseBuu. K 100-netuto co qus poxnaenus», 60-61).

1020. Benukuii pycckuil yueHslii U npocBetutrenb Muxaun BacunbeBuu JlomoHOCOB (COBM. €
H.IT. KunkossiM. «MatemaTuka B mkoiie», Ne 5, 49 - 54).

1021. Aponw¢ IlaBnoBuu FOmkeBuu (coBMm. ¢ bammakosoit U.I'. u np.. "MaremaTtuka B mikose",
Ne 4, 72-74).

1022. Beunust crpemex kbM oTkputus (MuTtepsbro. Codus, "Hayka u TexHuka 3a miuanexra’,
Ne 3,14 - 18).

1987 ron

1023. Bsenmenue B Teopuio mMaccoBoro oocmyxuBanus (coBm. ¢ U.H. KoBanenko. «Haykay, 2-¢
u31., iepepad. u gomnoiH., 1-336).

1024. Lehrbuch der Wahrscheinlichkeitsrechnung (Berlin. Academie-Verlag, eighth edition).

1025. CoBpemeHHblE 3aJjaud TEOPUM U MpaKTUKU HajaexHocTH («HamexHOCTh M KOHTPOJIb
kadectBay, Ne 11, 3 - 10).

1026. PabGotel akagemuka A.A.MapkoBa no Teopun BepositHocTedt (MockBa. M3n-Bo "Hayka".
C.A.I'ponzenckuii "Annpeit Auapeesuy Mapkos", ctp. 223-237).

1027. B eguncTBe Teopuu u mpakTtuku (coBM. ¢ JI.b. 'Henenko. «BecTHuk BhicIien MIKOIbDY, Ne 4,
48 —50).

1028. VYuuBepcuteTsl U HayuyHO-TexHHuUeckuil nporpecc (MU3a-Bo «Beicmias mikona». «COOpHUK
Hay49HO-METOJMYECKUX CTATeH MO0 MaTeMaTuke», Boim. 14, 3 - 11).

1029. TloceB wnayuHbIii - xxaTBe Hapoanou (M3m-Bo «Coserckas Poccusi», cOopHHK cTaTeit
"OkTs10pb, HayKa, nmporpecc”, 108 — 117).

1030. Meuta u HTP («CnoBo nektopay, Ne 9, 63 - 64).

1031. O maremaruxe Ctpanbl CoBetoB («KBant», Ne 11, 3 - 8).

1032. Pa3BuTue MMKOJIBLHOTO MaTemaTudeckoro oOpazoBanus B CoBerckom Coroze 3a 70 ner
(coBm. ¢ I'.I'. Macnogoii, P.C. UepkacoBbimM. «MaTemaTtuka B mKoyie», Ne 6, 6 - 14).

1033. Maremaruka u matemaruueckoe oopasobanue B Ctpane CoBetoB («MaTemaTHKa B IIKOJIE»,
Ned, 6-12; Ne5,3-7).

1034. K Bompocy o conepkanuu ¢akyibTaTHBa MO TEOpUU BeposiTHOCTeW («MaTtemaTuka B
mkosey, Ne 3, 24 -25).

1035. O mnemaroruyeckod JesATENbHOCTH Kadedpbl TEOpUH BEpOSITHOCTEH MOCKOBCKOIO
yHuBepcurera («BectHuk MockoBckoro yHusepcutera», cep. 1, Maremaruka. MexaHuka;
Ne 2,91 -94).

1036. Ilo moBony mepBoro Bcemupnoro konrpecca O6miectBa uM. . bepuymnu (coBM. C
M.A. Mup3axmenoBsiM, X.I1. ApunossiM. «MaTemaTuka B mkosien, Ne 1, 75 - 76).

1037. HUtorm pabotel mnpwioxkenus «HanexxHocTs M KOHTpoJdb KauyecTBa» 3a 1987 rox
(«HamexxHOCTh M KOHTPOJIb KauecTBay, Ne 12, 3 - 6).

1038. IIpenucioBue K0 BTOPOMY TOMY cipaBoyHuKa «HanexxHOCTh M 3PPEKTUBHOCTH B TEXHUKE

(MockBa. M3a-Bo «MammHOocTpoeHue», T. 2 «MaTemMaThuyeckue METOJIbl B TEOpUH
HaJeKHOCTHU U 3¢ dekTuBHOCTHY, 8-10).

55



BORIS VLADIMIROVICH GNEDENKO. MEMOIR AND BIBLIOGRAPHY (ON RUSSIAN)

1039.
1040.
1041.
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1043.
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1045.
1046.
1047.

1048.

1049.
1050.

1051.

1988
1052.
1053.
1054.
1055.

1056.

1057.

1058.

1059.

1060.

1061.

1062.
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[IpequcnoBue penakropa k kuure C.S.I'pomsenckoro "Aunapeir AnapeeBud Mapkos"
(Mocksa, uza-Bo "Hayka", ctp. 5-10).

Penensus Ha kaury «CrnpaBoYHHK 110 HAJEKHOCTH TeXHUYECKUX cuctem» («HanexHocts u
KOHTPOJIb KauecTBay, Ne 3, 57 — 58).

Peuensuss Ha kxHury «HanexxHocts cucrem sHepreTukn» («HagexHOCTh M KOHTPOJIb
kadecTBay, Ne 9, 60).

XKypnan "Bompockl uctopuu ecrecTBo3HaHusl U TexHUKU" («MartemaTuka B mKkoie», Ne 3,
73 - T74).

O naByx cOopHHMKax TpyIoB 1O (QMIOCO(PCKMM BONpPOCAM MaTeMaTUKU (COBM. C
B.H. [lonomapessiM, A.A. ['puropsinom. «MaremaTtuka B mkosien, Ne 5, 74 - 75).

Crpoxu u3 6uorpaduu (uHTEpBHIO TIpoBen 3. Tabaramze. «MOCKOBCKUN YHUBEPCHUTETY, 22
SIHBap#).

Anrebpa 310poBbs (mHTEpBBIO TTpoBen 0. I'pot. «CoBerckuit ciopt», 31 stHBap).
[Ipodeccus — marematuk («MOCKOBCKUI YHUBEPCUTET, 5 arpelis).

Pematp HecTangapTHble 3a1auu (MHTEpBBIO IpoBen A. bapmaii. «CoBerckas Kuprusus», 26
Mmasi).

JIist 9ero HyXHBI OJTUMITMAbI (MHTEPBBIO TIpoBena A. JlazyTuHa. «YuuTenbkas razeray, 11
HIOHS).

Bocnutanue TBopuecTBOM («YuuTeNbCKas razera», 8 aBrycra).

Marematuka u 3xkoHOMHKa (coBM. ¢ E.B. Mopo3oBeiM. ['azera «JleHuHckas mnpasaay,
[Terpo3aBojck, 22 ceHTsIps).

Kuzub Bo ums Hayku (coBm. ¢ U.M. T'ensdangom, C.M. Hukonbckum, C.JI. CobosieBbIM 1
ap., «YuuTenbckas razeray, 26 HOs0ps).

rojx

Kypc teopuu Beposatnocteit (U3a-Bo «Haykay», usa. 6-e, nepepaboTaHHOE U TONOJIHEHHOE,
3-447).

The theory of probability (Moscow. Mir Publishers, sixth printing, 1-529).

Kypc teopun BepositHocTeit (Erumner, Ha apaOcKoM s3bIKE, COBM. € U3]1-0M «Mup»).
Oco0eHHOCTH MEPKOJIALIMOHHONW MoJenu ctapeHus noiumMepos (coBM. ¢ P.I1. Bparunckum,
B.B. ManynoBsim u ap. «lokmaget AH CCCPy», 1. 303, Ne 3, 535 — 537).

TeopeTnueckoe M CTaTUCTUYECKOE HCCIEA0BaHUE J1€(EKTHOIO MHOXECTBA B 3Mallb-
JIAKOBBIX AJIEKTPOU3OJISIIUOHHBIX MOKPBHITUSIX (coBM. ¢ P.II. bparunckum u np.. «lokmanst
AH CCCP», 1. 303, Ne 2, 270-274).

HopmupoBanue HamexnoctTd u '"mepectpoiika" B3msigoB (coBM. ¢ W.A. YimakoBbiM.
«CrangapTtsl 1 KadecTBO», Ne 7, 35 - 38).

CoBepIlleHCTBOBAaHNE MaTeMaTH4YecKoro oOpazoBanusi B yHuBepcutere (CapaHck.
MUHHUCTEPCTBO BBICHIETO M CpeiHero crenuanbHoro obdpazoanusi PCOCP, Mopaosckuit
rocygapctBeHHbI  yHHBepcuTeT.  COopHuk  "COBEpIICHCTBOBaHUE  COJACPIKAHUS
MaTeMaTH4eckoro oopaszoBanus B 1mkoje 1 BY3e", 13 - 19).

O croenualibHBIX Kypcax M CEMHHapax €CTECTBEHHOHAYyYHOTO U MPHUKIAJHOTO XapakTepa
(U3n-Bo «Beicmas mkonay, «COOpPHUK HAYYHO-METOJIMYECKUX CTATeH MO MaTEMaTHKE»,
BhIIL 15,4 -9).

O HEKOTOpBIX BOINpPOCAX NEPECTPOUKH MaTEMaTHUECKOro OOpa30BaHMSI B YHHBEPCHUTETaX
(coBm. ¢ JI.b. I'megenko. «CoBpemeHHas Bbiciias mkoJia», Ne 3, 81 - 90).

Ponp maTemaTHueckux METOJIOB HCCIIEIOBAaHUS B KapJMHAJIbHOM YCKOPEHUU HAy4dHO-
TexHu4deckoro nporpecca (copm. ¢ A.U. OpnoBeim. «3aBojckas nadoparopusi», T. 54, Ne 1,
1-4).

O kypce Marematuku B mkonax SAmnonHuu (coBM. ¢ P.C. YepkacoBbiM. «MaremaTuka B
mkoseyn, Ne 5, 72 — 76).
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1071.

1072.

1073.
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1075.
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1077.

1078.

1079.

1990

1080.
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1084.

1085.
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OtcrauBas uccnenoBatenbckuii nouck (M3a-Bo «Hayka», coopuuk «Ilyth B OGomblryro
HayKy: akajzeMuk Akcenb bepr», 147 - 150).
OTtHocutbes ¢ yBaxkeHueM («MockoBCckuil yHuBepcuTeT», 11 okTaops).

rox

The theory of probability (Chelsea Publishing Company, New York. 1-529).

Introduction to Queueing Theory (and I.N. Kovalenko. Birkhduser, Boston, 2nd edition,
revised and supplemented, 1-315).

OO0 olileHKe HEM3BECTHBIX apaMEeTPOB pacIpeIeIeHUs MPU CIy4aiHOM YHCIIe HE3aBUCUMBIX
HaOmonenuii  («Akazemus Hayk ['CCP, Tpyasl TOmincckoro mareMaTrudeckoro
UHCTUTYTa», T. 92, 146-150).

O pabotax kadeapsl TEOPHH BEPOATHOCTEH IO MATEeMAaTHYECKOW TEOpUU HAIAC)KHOCTH
(coBMm. ¢ IO.K. benseBbiM, A.Jl. ConoBbeBbIM. «Teopus BEposITHOCTEH U €€ IPUMEHEHU,
T. XXXIV, B 1, 191 — 196).

CoBpemenHasi Teopusi HaexHOCTH (coBM. ¢ M.A.YmakoBeiM. «HanexHOCTh M KOHTPOJIb
KadectBay, Ne 1, 6-22).

Kadenpa teopum BepostHocTelt MockoBckoro yauBepcuteta (M3a-Bo «Haykay. «Teopust
BEpPOSATHOCTEH U ee mpuMeHeHus», T. XXXIV, Boim. 1, 119 - 127).

K uwurarensm (MockBa. U3n-Bo «Ilemarorukay», «OHUMKIONEAUYECKUN CIIOBapb KOHOTO
MaTeMaTHhKay, 2-0€ u3., 5-7).

BepostHocts (MockBa. U3n-Bo «llemaroruka», «HUMKIONEAUYECKUN CIOBAaph IOHOTO
MaTeMaTHhKay, 2-0€ u3., 36-37).

BepostHocreit Teopust (MockBa. U3n-Bo «Ilemarorukay, «QHIMKIONEIUYECKUH CIOBaph
IOHOTO MaTeMaTukKay, 2-o€ u3M., 37-39).

Anpnpeit Angpeesnu MapkoB (MockBa. Uzn-Bo «llemaroruka», «OHIUKIONEINYECKHM
CJIOBaph FOHOTO MaTeMaThKay, 2-oe u3l., 39-40).

Maremaruka (MockBa. U3n-Bo «llemarorukay», «OHIMKIONEAUMYECKHN CIOBaph IOHOTO
MaTeMaTukay, 2-oe u3f., 172-178).

Maremaruueckast craructuka (MockBa. U3n-Bo «llemarorukay, «HIUKIONEIAYECKUMA
CJIOBaph FOHOTO MaTeMaTHKay, 2-0e u3M., 183-184).

O6 oOpa3oBaHMM IpenojaBaTeiss MATEMaTUKU CpelHeN MKoJbl («MareMaTtuka B LIKOJIE»,
Ne 3,19 - 22).

Maremaruka Kak opyaue mnefaroruueckoro uccienoBanus (CBepanoBck. MuHucCTEpCcTBO
HapoaHoro ooOpazoanusi PCDOCP, CBepanoBCKuW TOCYAApCTBEHHBIM IMMEIAarOTHYECKUN
uHcTuTyT. CoopHuK "[IpuMmeHeHHe MaTemMaTHuecKuX MeToa0B U OBM B memaroruueckux
uccnenaoBanusx", 6 - 22).

O pomu MaremaTuku B (GOPMUPOBAHMU Yy YYaUIUXCA HAYYHOTO MHPOBO33PEHUS H
HPaBCTBEHHBIX NMPUHIUIOB («MaremaTuka B mkose», Ne 5, 19 - 26).

rojx

Teopus BepostHocTel (coBM. ¢ M.H. KoBanenko. Kues. 13a-Bo «Buia mkomnay, 3-328,).
[Ipenucnosue x kuure B.M.Kpyrnosa u B.HO.Koponésa "llpenenbHble Teopembl st
ciydaiiibix cymm" (Mocksa. M3a-so MI'Y. 5-8).

Bnauane 65110 ciioBo («BecTHuk Boiciiei mkombm, Ne 1, 23 - 27).

VY4eHblll, yuurtenb, rpaxaaiul («Maremaruka B mkose», Ne 5, 56 - 59).

Bocnomunanus o BsiuecnaBe BacunbeBuue CremanoBe (K 100-nmeturo co aHS pOKIEHUS)
(«Ycmexu MareMaTuuecKuX Hayk», T.45, BoIm. 6, 165 - 169).

Cosetckas mkona u B.W. Jleann («MatemaTuka B mkosie», Ne 3, 3 - 8).
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1991 ron

1086. Einfuhrung in die Wahrscheinlichkeitstheorie (Academy Verlag, Berlin, 9 Auflage, 1-469).

1087. BBenmenue B cnenuanbHOCTh Matematuka (MockBa, U3a-Bo «Haykay, 3 - 237).

1088. Ilasen CepreeBuu AnekcanapoB (coBm. ¢ A.H.Konmoropossim. 13a-Bo "Hayka", cOopHuk
"Maremartuka B €€ ncropuaeckom pazsutuu’, 125-130).

1089. MaremaTtuka B COBpPEMEHHOM MHUpE W MaTreMaTudeckoe oOpasoBaHue («Marematuka B
mkomeyn, Ne 1, 2 - 4).

1090. Pa3BuTHe MBIIUICHUS U peYd IpHU M3ydyeHUU MareMaTuku («Marematuka B mikosie», Ne 4,
3-9).

1091. TIlamstu 'anca ®@poitnentans (coBm. ¢ A.S. Xamamaitzepom. «MareMaTuka B mKoyie», Ne 2,
79-80).

1992 rox

1092. Probability Theory (coBm. c¢ O.b. [llefinunbiM. «Mathematics in the 19th Century»,
Birkhduser, Boston).

1093. Beenenue (coBMm. ¢ B.. AuuckunsiM. HUM Mexanuzanuu cenbckoro xossiiicta. COOpHUK
"[I[puMeHeHre BEPOSITHOCTHBIX METOJOB PEIICHHS 3a1a4 TEXHUYECKOTO O00ecredeHus
arponpoMbIILIEHHOr0 npou3BoacTea”, 4 - 10).

1094. Marematnka u mTpoOJIEMBI HAIEKHOCTH U OE30MACHOCTH COBPEMEHHOM TEXHHUKH
(«Maremaruka B 1mkoJsien, Ne 1, 3 - 7).

1095. Marematuka B MockoBckoM yHuBepcurere (1755 -1933) (coBm. c¢ O.b. JlynaHoBbiMm,
K.A. PeiOHukoBbIM. M31-B0  MockoBckoro yHuBepcurera, cOopHuk "MaremaTuka B
MockoBckom yHusepcurere', 3 - 19).

1096. Kadempa Tteopun BepositHocTel (M31-Bo0 MOCKOBCKOTO  YHUBEpPCUTETa, COOPHHK
"Maremaruka B MockoBckoMm yHusepcurere', 217 - 237).

1097. PoctucnaB Cemenosuu YepkacoB. K 80-meturo co aHg poxaeHus. (COBM. C
JI.C. Atanacsnom, W.I'. bammmakoBoit u np. «Marematuka B mkose», Ne 4 - 5,42 — 43).

1098. HntepBbto (uHTepBbio mpoBenu Hozep CunrnmypBamuia u Puuapa Cmut B urone 1991.
«Statistical Science», v. 7, No 2, 273-283).

1099. Hntepsbio (unTepBbio npoBen A.H. Illupses B suBape 1992. U3n-Bo «Hayka», «Teopus
BEPOSITHOCTEHN U ee mpuMeHeHus», T. 37, Ne 4, 724-746).

1993 ron

1100. Enemenrtapuu yBoj y Teopujy BepoBaTHohe (coBM. ¢ A.S. XunuunsiM. IlepeBon Ha
cepOckoxopBaTckuii s3b1K. beorpan. 7-168).

1101. O mpouwutom u Oynymem (Kuis. «Teopis iMoBipHOCTEH Ta MareMaTU4HA CTAaTUCTHKay, 49,
3-26,).

1102. VYuwurens u apyr (Mznmatenbckas ¢upma «Puszuko-maTremaTuueckas auteparypa» BO
«Hayxka». Coopnuk "Konmoropos B Bocnomunanusx", 173 - 208).

1103. Ilemaroruueckue B3rsapl  H.U. Jlo6aueBckoro. K 200-metuto co JHA POXKACHUS
(«Maremaruka B 1mkoJsien, Ne 1, 2 - 5).

1104. 3HaHMe UCTOpPUU HAYKU - MpernoiaBareito mKojsl («MaTtemaruka B mkosie», Ne 3, 30 - 32).

1994 rop

1105. Crangapt oOpa3zoBanusi — B3risin B Oynymee (coBM. ¢ JI.b. 'Hemenko. «MaremaTnka B
mkosey, Ne 3, 2 - 3).

1106. Abak, necsTuuHas MO3ULUOHHAS CUCTEMA CUMCIICHUS U JlecATUYHbIE podu («Maremarnka

B mkoJien, Ne 1, 75 —77).
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1107. Opnna pycckas HapoaHas 3amada («MaTtemaTtuka B mkose», Ne 2, 65).

1108. Aunexcannp SAxoBneBudy XunuuH («Maremartuka B mkosue», Ne 4, 70 - 73).

1109. Anexcannp SAxoBneBud XunuuH («KBant», Ne 6, 2-6).

1110. JloGaueBckuii kKak meaaror u npocBeTutenb («BecTHuK MOCKOBCKOTO YHUBEPCUTETaA», CEp.
1, Maremaruka. Mexanuka, Ne 2, 15 - 23).

1111. Preface to American edition («Handbook of Reliability Engineering», John Wiley, New
York, XIX - XXI).

1112. TlocnecnoBue k nyOnukanuu «EBrenmit Hermmukun» (kypHan «HoBoe murepaTypHOe
0603penue», Ne 6, 182).

1113. Apnonbd-Annpeit I[laBnoBuu IOmkeBuu (Hekposor) (cosm. ¢ W.I.bammakoBsoii,
C.C.leMui0BBIM U Op. «YCHEXU MAaTEMaTHIECKUX HAYK», T. 49, BoIm. 4(298), 75-76).

1995 ron

1114. Probabilistic Reliability Engineering (and I. Ushakov. John Wiley, New York, 1-518).

1115. O cayyailiHBIX BelIMYMHAX, OOYCIOBJIEHHBIX CyMMaMH HE3aBUCHMBIX CIy4alHbIX BETUYHMH
(coBm. ¢ 3.M. KynnaeBbiM. «BectHuk MockoBckoro yauBepcuteTay, Ne 5, 23 —31).

1116. IlpenucnoBue k kuure A.fl. XunumnHa «M30paHHble TPyabl IO TEOPUU BEPOSTHOCTEN»
(Mocksa. Hayunoe uza-so TBII. VII - [X).

1117. Anexcanap Sxosnesud Xunuus (19.7.1894 — 18.11.1959) (Mocksa. Hayunoe uzn-so TBII.
B knure A.Sl. Xununna «30panHbie Tpyabl 0 Teopuu BepoaTtHocTely», X1 -- XIV).

1118. Anexcannp fAxosneBuu XunuuH (nepesoy HO.C.XoxmoBa, opurunain cmotpu Ne 327 aroif
oubnuorpaduu) (MockBa. Hayunoe uza-Bo TBII. B kuure A.fl. Xunumna «M30panHbie
TPYZbl 110 Teopuu BeposiTHocTei», XXI — XXXVIII).

1119. Pacckaz—Bocnomunanue B kuwmre b.H.PymakoBa «Muoro ner mponecnocsk...» (M3a-Bo
MockoBckoro ynuBepcurera, 132 - 136).

1996 ron

1120. Random summation: limit theorems and applications (and V.Y. Korolev. New York, CRC
Press Boca Raton, 1 — 267).

1121. Theoria de las Probabilidades (Madrid, Rubinos — 1860, Moscu, Euro — Omega, 1-392).

1122. IlaBen CepreeBuu AnexcanapoB (coBMm. ¢ A.H. KonamoropossiM. «MaTemaTuka B IIKOJIE»,
Ne2,2-4).

1123. O nmpenospaBaHuM MaTeMaTHKU B npexacrosiuieM Teicsuenetuu (coBM. ¢ P.C. UepkacoBbiM.
«Marematuka B mKkoJsie», Ne 1, 52 - 54).

1997 ron

1124. Lehrbuch der Wahrscheinlichkeitstheorie (Verlag Harri Deutsch, 10 korrigierte Auflage, 1-
469).

1125. Pasutue teopuu BepositHocTed (M3a-Bo MockoBckoro yHuBepcutera. «Odepku IO
UCTOPUU MaTeMaTUkmu», 247 - 338).

1126. Moi yniBepcurterchki poku (Kues. «VY cBiri maremMatukmu», 1. 3, Bui. 2, 73 - 82).

1127. Buknaganss 1 TBopuicTh (Kues. «VY cBiTi MaTemaTtuku», T. 3, Bui. 2, 95 - 100).

1998 ron

1128. Theory of Probability (Gordon and Breach Science Publishers, New York, sixth ed., 1-497).

1129. Diinep u Ykpauna (Kues. "Y cBiti matematuku", 1.4, B. 4, 32).
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1999 rox

1130. Statistical Reliability Engineering (cosm. ¢ 1.B. [1aBnoBsiM u M. A. YimakossiM. John Wiley,
New York, 3-499).

1131. CraTuctuyeckoe MBIIUICHUE W MIKOJIBHOE MaTeMaTH4deckoe oOpa3oBanue («MaremaTuka B
mkoseyn, Ne 6, 2 — 6).

1132. Vuurens B Maremaruke, yuutendb B ku3HU (MockBa. U3p-Ba «®azucy u «Mwupocy.
«SABnenue upesBpryaitnoe. Kuura o Konmmoroposey, 40 — 48).

2000 rox

1133. Maremaruka u xu3Hb (MockBa. U3n-Bo «Enutopuan YPCCy». B kuure «O maremaTuke»,
8 - 89).

1134. O6 oOyuyeHMM MaTeMaTHKE B YHUBEPCHUTETax M IE€/BY3aX Ha pyOeke IBYX ThICAUYENETUN
(coBm. ¢ JI.b. 'nenenko. Mocksa. U3n-Bo «Eguropuan YPCCy». B kaure «O matemaTuke,
88 —207).

2001 rox

1135. Kypc Tteopun BepostHocTtelr (MockBa. W3n-Bo «Emuropuan VYPCCy», 7-e wu3n.,
ucrpasieHHoe, 1-318).
1136. Ouepk o ucropuu Teopuu BepositHocrel (Mocksa. U3n-Bo «Enuropuan YPCCy». 1-86).

2002 rox

1137. Maremaruka u xu3Hb (MockBa. U3n-Bo «Enutopuan YPCCy». B knure «O maremaTuke»,
3. 2-e, 8-85).

1138. O6 oOyuyeHMM MaTeMaTHKE B YHUBEPCHUTETaX M IEABY3aX Ha pyOeke NBYX ThICAUYEIeTUN
(coBm. ¢ JI.b. 'nenenko. Mocksa. Uzn-Bo «Eguropuan YPCCy». B kaure «O matemaTuke,
u3a. 2-e, 88 —207).

2003 rox

1139. DnemeHTapHO€ BBEIEHHME B TeOpHI0 BeposTHocTed (coBM. ¢ A.Sl. XuHuMHbIM. MocCKBa.
Nzn-Bo «Eguropuan YPCCy». 10-e uza., uctpasiernoe, 1-206).

1140. Becensl 0 maremaTuke, MaTeMaTuKax 1 MexaHuko-maTeMaTuueckoM (akyinbTete (Mockaa.
Wzn-Bo LleHTpa MpUKIaAHBIX UCCIEAOBAHUN MPU MEXaHHUKO-MAaTEeMAaTHYECKOM (aKyIbTeTe
MI'V. 1-149).

2004 rox

1141. Kypc teopuu BepostHocter (Mocka. U3n-so "Exuropuan YPCC". Cepus "Knaccuueckuit
YHUBEPCUTETCKUN yueOHUK", 8-€ U3]l., UCTIpaBICHHOE, 1-446).

1142. O mecte nexkuuM B MaTeMaTHYeCKOM oOpazoBanuu («MaremaTwka B BbICIIEM OOpa3oBa-
Hum», Ne 2, 107-120).

1143. Jlekan MmexaHuKo-mMaTeMaTuyeckoro gaxkynaprera Annpeit Hukomnaesuu Konmoropos (B KHU-
re "MareMaTuku U MEXaHUKU -- peKTOpbl MOCKOBCKOTO YHUBEPCHUTETa U JCKaHbl MeXa-
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HUKO-MaTeMaTU4eCcKOro GaxkyabTeTa MI'V". U3n-Bo LlenTpa mpuKIagHbIX HCCIEA0-
BaHUU IPHU MEeXaHUKO-MaTeMaTuueckoM (akynbrere MI'Y. 101-102).

1144. O HekOTOpPBIX MOCTAHOBKAX 3ajlau U pe3ylbTaTax TEOpuu MaccoBoro odciyxuBanus (Mo-
ckBa, u3a-Bo "Emutopuan YPCC". B kaure A.Sl. Xunumna "PaGoThl M0 MareMaTuyecKou
TEOpPUHU MaccoBOro obcmyxuBanus'", 2-e u3f., 221-235).

1145. IlpenucnoBue penakropa (Mocksa, uzn-so "Enutopuan YPCC". B kuure A.fl. XununnHa
"PaboThI MO MaTeMaTHueCKOM TEOPHUH MacCOBOTO OOCTyXKuBaHus", 2-¢ u3., 4-6).

1146. IlpemucnoBue k kuure A. Penpn "/Inanoru o maremaruke" (MockBa. U3a-Bo "Eautopuan
YPCC". 2-e u3n., 5-19).

1147. Ilpemucnoue xk kHure A.fl. Xunumna "llemasie apo6u" (Mocksa. M3a-Bo "Emutopuan
YPCC". 4-e uzn., 3).

2005 rox

1148. Bsenenue B Teopuro MmaccoBoro oocmyxuBanus (coBm. ¢ M.H. KoBanenko. Mocksa. U3n-Bo
«KomKnuray. 3-e uzn., ucnpaBieHHOE U JoTIOJHEHHOE, 1-397).

1149. Ouepku no wucropun marematuku B Poccum (mpenucioBue KO BTOPOMY H3JAHUIO U
koMmenTapuu C.C. [lemunosa) (Mocksa. U3n-Bo «KomKHuura». 2-e usa., ucupaBieHHOE U
JOTIOJIHEHHOE, 1-292).

1150. IIare untepsbio (MHTEpBbIO poBen B.J[.JlyBakun 19 utons u 12 okts0ps 1976 roga, S u 9
nexadpst 1983 rona, 16 saBaps 1984 roma. Mocksa. U3n-Bo «MunyBmee». «MaTeMaTuku
pacckasbiBaro™», 37-112).

2006 rox

1151. Maremaruka u xu3nb (Mocksa, uzn-Bo «KomKuuray. 3-e uzn., 1-125).

1152. OO0 obyueHnn MaTeMaTHKE B YHUBEPCUTETAX U MEBY3aX Ha pyOeke ABYyX ThicAdele-  THl

(com. ¢ JI.b. I'megenko. Mocksa. U3n-Bo «KomKuuray. 3-e uzn., 1-158).

1153. Anekcannp SxosneBud XuHunH (MockBa. U3n-Bo MIITHMO. B knure A.f. Xununna "U3-
OpanHble TpyAbl 1o Teopun yucen", VII-XX).

1154. Anexcannp SxosneBuu XunuuH (MockBa. U3a-Bo «KomKuura». B xuure A.f. Xununna
"[lemarornueckue cratpu', 2-¢ uza., 180-196).

2007 rox

1155. Kypc teopun BepositHoctelt (Mocka. U3n-Bo JIKU. 9-e uzn., ucnpasnennoe, 1-446).

1156. Bsenenue B Teopuro maccoBoro oocmyxuBanus (coBm. ¢ M.H. KoBanenko. Mocksa. M3a-Bo
JIKW. 4-e uzn., ucnpasierHoe, 1-397).

1157. Ouepku no uctopuu matrematuku B Poccun (kommentapuu C.C. Jlemunosa) (Mocksa. 13a-
Bo JIKU. 3-¢ u3x., ucnpasnennoe, 1-292).

1158. Maremaruka u KOHTpoJIb KauecTBa npoaykuuu (Mocksa. U3n-so JIKU. 2-e uza., ucnpas-
neHHoe, 1-61).

2008 rox

1159. Ouepk no ucropuu teopuu BepositHoctel (Mocksa. U3n-Bo «Enutopuan YPCC». 2-e u3n.,

1-86).
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2009 rox

1160. DOnemenrtapHoe BBeneHue B Teoputo BeposiTHocTel (coBM. C A S XununnbsiM. MockBa. 13-
Bo «Equropuan YPCCy». 11-e uzn., 1-206).

1161. becenst o matemaTnueckoii cratuctuke (MockBa. Kumxusiit oM «J IMBPOKOM». 2-e u3n.,
ucrpaBiieHHoe, 1-86).

1162. becensl o Teopun maccoBoro oocnyxubanus (Mocksa. Kumxkusiit 1om «JIMBPOKOM».

2-e u311., UCTIpaBlIeHHOE, 1-68).

1163. Ouepku no ucropuun Mmarematuku B Poccum (kommentapuu C.C. [lemumposa) (Mocksa.
Kuawmxnsiii tom «JINBPOKOM»y. 4-¢ u3n., 1-292).

1164. becenpl 0 MaTeMaTHKe, MaTeMaTHKax 1 MexaHWKO-MaTeMaThudeckoM ¢akynprere MI'Y
(Mocksa. Kamxknsiit tom «JIMBPOKOM». 2-oe u3z., 1-162).

2010 rox

1165. Baenenmue B Teoputo maccoBoro oocimyxkuanus (coBM. ¢ M.H. KoBanenko. Mockga. 1U3a-Bo
JIKW. 5-e uzn., ucnpasierHoe, 1-397).

1166. Kypc Teopuu BepostHocter (MockBa. Kumxubiil oM «JInOpokom». 10-e uza., robunelinoe,
UCIIPABIIEHHOE, IOTIOJIHEHHOE, 1-485).

1167. IlpemucnoBue k kuure T.JI.Caatm «DJIeMEHTBHI TEOPHUH MaCCOBOTO OOCTYXHBAaHHS U €&
npuioxenusd» (Mocksa. Kamxkusiit tom «J IMBPOKOM». 2-e u3na., 5-13).

1168. Kypc teopii iitmoBipHocrelt (Kues. M3n-Bo Kuesckoro ynusepcureta. 1-463).

2012 rox

1169. Bocnomunanwusi. Most )ku3Hb B MaTEMATHUKE U MaTeMaTuka B Moel xu3Hu. (MockBa. U3a-Bo
«Emuropuan YPCCy». 1-620).

1170. Baeanenue B Teopuro maccoBoro oociyxuBanus (cosm. ¢ M.H.KoBanenko. Mocksa. 1U3a-Bo
JIKWU. 6-e uzn., 1-397).

1171. Marematnueckue wMeTonpl B Teopuu HajnexHoctu (coBM. ¢  HO.K.benseBbiM 1
A.1.ConoreBbiM. MockBa. M3a-Bo «Emutopuan YPCCy». 2-e wu3a., NONOJHEHHOE U
ucrnpaieHHoe, 1-582).

1172. DnemeHTapHOE BBE/IEHUE B TEOPUIO BeposTHOCTEH (CoBM. ¢ A.S. XununnsiM. Mocksa. W3-
Bo «Enquropuan YPCCy». 12-e uzn., 1-206).

1173. Ouepk no ucropuu teopuu BepositHocterd (Mocksa. U3a-Bo «Enutopuan YPCC». 3-e usn.,
1-86).

2013 rox

1174. Principios matematicos del control de la calidad de la produccion (jCiencia a todos! Serie
de divulgacion cientifica: Matematica. Ne 33). M.: KRASAND, 152 p. Impreso en
Espana.

1175. Una introduccion elemental a la teoria de probabilidades (coBm. ¢ A.f.XuHYMHBIM)

(jCiencia a todos! Serie de divulgacion cientifica: Matematica. Ne 34). M.: KRASAND, 224

p. Impreso en Espaia.
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2014 rox

1176. Ouepku mno ucropuu marematuku B Poccum (xkommenrtapuu C.C. [lemumposa) (Mocksa.
Kuawxnsiii tom «JINBPOKOM»y. 5-e u3n., 1-292).

[Ipocrba 3amMeuanus 1 BO3MOKHBIE J00aBICHUS
K Oubnuorpaduu NpucelIaTh MO aApecy:

Poccus,
119991 I'CII — 1 Mocksa
BopoOreBbI ropsl,
MI'Y,
MEXaHHKO-MaTeMaTHICCKHI (aKyIbTeT,
Kadeapa TeOpuu BEPOSITHOCTEH

I'nenenxo {murpuro bopucosuuy
ten./fax: (095) (495) 939.14.03 (kadenpa).
tei. (095) (495) 939.05.44 (nom).

(7) 916.205.47.86 (M00).
fax: (095) (495) 939.20.90 (bakynbTeT).

e-mail: dmitry@gnedenko.com
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A METHOD OF A PRIORI SOFTWARE RELIABILITY EVALUATION

Dmitry A. Maevsky, Svetlana A. Yaremchuk, Ludmila N. Shapa

[ )
Odessa National Polytechnic University, Odessa, Ukraine
e-mail: Svetlana397@yandex.ru

ABSTRACT

In the given paper a method of a priori evaluation of the amount of latent faults, the estimated latent defect density
and their determination probability in Software before testing process is described. The possibility of the method usage
for different schemes of the Software development process has been found. The a priori estimation of these reliability
indexes makes the management decisions at the stage of testing more effective.

1 INTRODUCTION

The information system association with Software is the most important element of the
modern society infrastructure and the necessary foundation of economical and socio-cultural
activity of the mankind. The growing computer facilities output allows to meet the higher level
requirements of the users to information systems. This promotes the increase of their Software
complexity and the number of Software faults introduced by developers, and consequently the
reliability reduction. It is of great importance for developers to a priori estimate the reliability
indexes, 1.e. before the beginning of testing process and at its intermediate stages which gives the
opportunity to save time and material resources. That is why the development of a method of a
priori software reliability estimation is an urgent and actual task.

2 PURPOSE AND TASKS OF THE RESEARCH

According to the standard [ISO 25010:2010], reliability is one of the eight major characteristics
of Software quality. New quality and reliability indexes will be determined in the standards
[ISO/IES CD 25022], [ISO/IEC 26023], [ISO/IEC CD 25024] which are being developed at present
[www.iso.org 2013]. The functioning standards [ISO 9126-2:2003], [ISO 9126-3:2003] represent
the reliability indexes used at the moment. The most demanded in Software Engineering are the
following ones:

— the amount of latent faults;

— the fault density in the form of ratio:

N,

FD = open _def (1)
Size,,
where N,,,, 4, — the number of faults found at the stage of testing, Size,,, — the size of the initial

program code including thousand lines;
— estimated latent fault density:

*

ELFD = Npred _def Nopen_def (2)
Size,,,

where N;,e i a4 — the predicted amount of faults contained in the Software;

— the fault revolution degree:
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FR = N)okpen_def (3)
N pred _def
To calculate ELFD and FR indexes the predicted amount of faults in Software is necessary. In the
paper [Maevsky at al. 2012(1)] a model of fault amount dependence-upon-the Software complexity
has been proposed. The model is based on the following assumptions:

1. Complexity is the main objective reason of fault emergence in Software.
2. Software complexity can be numerically represented with vector M = { M|, M,,... M },

which is stated on the basis of finite set value of the statistical complexity metrics of the initial
code.

3. Vector M components are linked with the amount of faults in Software by the linear
relationship with the help of relationship coefficients.

4. Other factors influencing on the amount of faults such as developer qualification,
developer membership, development conditions, etc. are constant from project to project.

In accordance with these assumptions the predicting estimation of the amount of faults §*, in

the researched project is defined by the linear relationship

Na=x M +x, M, +..+x,-M, (4)

where x,,x,...x,— unknown relationship coefficients. They can be obtained by solving the set of

linear algebraic equations using the known values of fault amount and vectors M for the earlier
developed Software projects.

In the paper [Maevsky at al. 2012(2)] the model verification on the experimental data basis of
more than thirty Software projects is represented. The average deviation of predicted and actual
amount of faults is 11% which is much less than deviation values of known a priori models by
Akiyama, Gafniya, Holsted, TRW company (44% to 87%).

In spite of the success achieved there are several unresolved problems that do not give the
opportunity to use the model as a basis for developing a practical a priori method of reliability
estimation. In particular a developer is to realize: the quantity and types of metrics to be applied for
estimating the amount of faults; the ways of increasing the value accuracy of the metrics chosen;
the exact testing stages for calculating and using the ELFD and FR indexes.

The purpose of the given paper is to develop an a priori method of reliability estimation on the
basis of the model mentioned above. To achieve the purpose a developer is to solve the following
problems:
to determine the most optimal number of metrics for estimated number of faults;
to develop the sampling of the most informative metrics;
to develop approaches to metric value calculation taking into account different Software
development models and different fault presence probability in Software.

3 THE RESULTS OF THE RESEARCH

3.1. DETERMINATION OF OPTIMUM METRIC AMOUNT FOR ESTIMATION OF
FAULT AMOUNT

To carry out the research we have chosen forty six object-oriented Software projects with the
open initial code published in the Internet resource of the data repository of the International
Scientific  Conference PROMISE  (PRedictOr Models in  Software  Engineering)
[http://promisedata.googlecode.com 2013]. In order to provide the sample representativeness the
following criteria have been applied to make the extraction: high frequency of quoting the project
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name in scientific papers; the functioning of projects in different branches; size tolerances (1000 to
500 000 thousand lines of the code; the number of classes in the project (50 to 13 000 classes). The
total code volume of all the chosen projects is more than five million lines. The values of vector M
components and the amount of faults for each of the classes of Software projects have been taken
from the same repository.

With the help of the statistical analysis methods seven metrics — RSC, WMC, LOC, CE,
NPM, LCOM and CBO — have been selected of twenty existing ones. They correlate with the
amount of faults more than all others. We have used the statistical methods to prove the reliability
of the assumption about the closeness to the linear relations between vector M components and the
amount of faults (significance level 0,01). The chosen metrics have been researched by the factor
and discriminant analysis methods, with the usage of the Software package STATGTAPHICS
PLUS [http://www.statgtaphics.com 2013]. The investigation of correlation relations between the
metric values and the amount of faults allows to decrease the number of metrics which are
necessary for the vector M, variability reflection and to estimate the metric significance. The
factor analysis results are represented in the Table below.

Table 1. The Results of the Factor Analysis

No Metric’s | Variability, | Cumulation, | Significance
" | Name % % Index
1 | WMC 83,762 83,762 6,700
2 | CBO 5,724 89,486 0,457
3 | RFC 4,540 94,026 0,363
4 | LCOM 3,469 97,495 0,277
5 | CE 1,202 98,697 0,096
6 | NPM 0,841 99,537 0,067
7 | LOC 0,301 100 0,024

The data in Table 1 show that just one metric has got the statistical significance index higher
than 1. This metric reflects 84% variability of all metric value set. The next three metrics are less
significant and reflect about 14% variability of the vector M values. The last three metrics reflect
less than 2% variability and have got the minimum statistical significance. The analysis has allowed
to reduce the amount of metrics which are necessary for prediction of the number of estimated
faults from seven to four.

The discriminant analysis has been made for two groups of values. The first one includes the
number of faults. The second one includes the values of the seven chosen metrics. The analysis has
allowed to find multiple correlations between the amount of faults and metric values. The data
represented in Table 2 show the reduction of the multiple correlation values and low multiple
correlation value for three metrics.

Table 2. The Results of the Discriminant Analysis

Amount Multiple Significance | P-value
of Metrics Correlation Index
1 0,89875 43,7049 0,0000
2 0,73871 1,20115 0,0000
3 0,67443 0,834368 0,0000
4 0,55939 0,455426 0,0000
5 0,36029 0,149174 0,5113
6 0,18535 0,355768 0,9065
7 0,16195 0,0269353 0,7505
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The statistical significance index is more than 1 only for two metrics. P-value at P<0.05 reflects
the statistical reliability of the result for 95% confident level which is demonstrated in four metrics.

Thus, on the basis of the results of the performed factor and discriminant analysis we can claim
that two to four metrics are enough to be used as vectorM components for the reliable estimation of
the amount of faults.

3.2. THE SEQUENCE OF CHOICE PROCEDURE OF THE MOST INFORMATIVE
METRICS

We cannot assert that it is possible to specify the most informative metrics for estimated fault
complexity and amount in every specific case because in different Software there can exist their
own types of complexity. To choose the metrics a developer needs to use statistical metric and fault
data promoted in the earlier compiled Software projects according to the following technique:

Table 3. Correlation Matrix

Amount
Metrics | WMC CBO RFC LCOM CE NPM LOC of
faults
WMC 1 0,7007 | 0,8978 | 0,8784 | 0,7958 | 0,9636 | 0,8570 | 0,8285

CBO | 0,7007 1 0,7180 | 0,7019 | 0,7173 | 0,6637 | 0,7224 | 0,6994
RFC 0,8978 | 0,7180 1 0,8483 | 0,9202 | 0,8285 | 0,9671 | 0,8650
LCOM | 0,8784 | 0,7019 | 0,8483 1 0,7193 | 0,8718 | 0,8905 | 0,8965
CE 0,7958 | 0,7173 | 0,9202 | 0,7193 1 0,7038 | 0,8677 | 0,7381
NPM | 0,9636 | 0,6637 | 0,8285 | 0,8718 | 0,7038 1 0,7913 | 0,7935
LOC 0,8570 | 0,7224 | 0,9671 | 0,8905 | 0,8677 | 0,7913 1 0,8851

Amount
of 0,8205 | 0,6994 | 0,8650 | 0,8965 | 0,7381 | 0,7935 | 0,8851 1
faults

1. For every earlier compiled project:
1.1. Form Person’s correlation coefficient matrix between RM,M metric value and the

amount of faults R , . The example of such a matrix is represented in Table 3;
1.2. Analyze values R, ,, . Exclude metrics with Ry ,, <0.2, because there is no necessity

to use such kind of metrics for obtaining the estimation of the amount of faults;
1.3. Analyze R, , remaining metrics. The metrics with R, , > 0.8 are multi-collinear.

Then choose the collinear metric with the highest value R, ,, of each pair of ones. As a result a
developer will obtain from two to four metrics with the highest R, ,, and the lowestR,, ,, .

2. For each of the chosen metrics:
2.1. Rank for the choice frequency with assigning each of the metrics rank,‘wi ;

2.2. Rank for the average ENW », With assigning each of the metrics rank,@i ;

2.3. Choose metrics with the highest total ranks ranky" =rank,, +rank;, .

67



RT&A # 01 (31)

Dmitry A. Maevsky, Svetlana A. Yaremchuk, Ludmila N. Shapa - A METHOD OF A PRIORI SOFTWARE RELIABILITY EVALUATION (Vol.9) 2014, March

3. For the researched project:
3.1. Form the matrix R~ and analyze its multi-colinearity;

3.2. Finish the metric choice if the metric multi-colinearity was not established.
3.3. Choose a metric with the highest rank," of each of the pair of collinear metrics if the

metric multi-colinearity was established. Choose the missing metric according to p.2.3. with the
next highest value rank rank," .

The proposed technique is easy to implement (for example with the help of Microsoft Excel
analysis package) and allows to choose from two to four complexity metrics that are the most
informative for estimating the amount of faults in the researched Software.

3.3. APPROACH TO METRIC CALCULATION FOR DIFFERENT SCHEMES OF
SOFTWARE DEVELOPMENT PROCESS

The main peculiarity of the model of Software complexity-upon-fault amount dependence is
that it is only to be used for a single a priori estimation of the amount of faults in Software. If in
finding and correcting the faults the vector M component values do not change then the
corresponding estimation of the amount of faults will not change as well. This peculiarity is to be
taken into account in calculating the metrics for different schemes of Software development
process. The most popular schemes are Waterfall, Iteration and Spiral ones.

The Waterfall Scheme means a strictly sequential execution of all development stages
without repeating already passed stages and missing any subsequent stage. If a developer uses the
Waterfall Scheme the calculating of vector M components for all Software project constituents
(modules, classes) should be carried out after the completion of coding stage.

The Iteration Scheme using an agile technique divides the Software development process
into separate iterations. At the end of each of the iterations a developer is to obtain an intermediate
(but not necessarily functional) Software version and at the same time create a new or complete a
previously created Software modules. As the amount of faults in a newly created and completed
codes may be significantly different it is necessary to distinguish three types of iterations: 1)
iteration of newly created Software code; 2) iteration of existing Software code completion; 3)
iteration of simultaneous code creation and completion. Naturally for every iteration the
relationship coefficient in a model of Software complexity- upon-fault amount dependence is
different. That is why a developer is to use the data of the corresponding iterations of the previously
created or newly developed project in order to calculate these coefficients. Assumption 4 is
automatically performed for iterations of the developed project.

Spiral Scheme assumes at every spiral turn a developer creates a Software fragment or
version using either Waterfall or Iteration model. In this case a developer is to combine the
techniques of relationship coefficient calculation in the model of Software complexity-upon-fault
amount dependence. But the obligatory condition is to calculate different coefficients for different
iterations.

In using any Software development model a developer always creates a new Software code
that can probably contain some faults. We call it a fault code. But he simultaneously uses the
previously developed and already tested Software components as well as the code automatically
generated by the medium of development. Such kind of a Software code has been called a faultless
code. For the faultless code the probability of the fault presence tends to zero. So we can logically
assume that in order to increase the accuracy of estimation of the amount of faults a developer is to
calculate metric values just for a fault code.
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Figure 1. Method of a priori Software reliability evaluation

To do this a binary sign (fault or faultless) is to be assigned to each of the initial code
components. The purpose of the sign can be formulated by developers knowing in detail the created
Software component origin.

Thus as a result of the described analysis we have found the possibility to use the model of
Software complexity-upon-fault amount dependence for different schemes of the development
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process. To increase the predicting estimation accuracy of the amount of faults the metric values
should be calculated only for faultless code.

3.4. THE A PRIORI METHOD OF RELIABILITY EVALUATION

The essence of the method based on the model of Software complexity-upon-fault amount
dependence and using the proposed techniques and approaches is the sequential performing of four
stages (Fig.1).

At the first stage the model coefficient calculation is carried out. To do this in Operation 1.1 the
choice of the previously developed Software projects or their iterations is carried out taking into
account the model tolerances. Operation 1.2 produces the initial code division into fault and
faultless ones in order to calculate metrics only for fault code. Then according to the technique
proposed the analysis of correlation dependence of metric values and the amount of faults is carried
out. From two to four the most informative metrics are chosen on its basis. Using the chosen metric
values and the known amount of faults a system of equations which calculates the model
coefficients is formed. Operation 1.3 performs checking the existence of this system solution. The
system solution existence conditions have been researched in the work [Yaremchuk 2013]. If the
system has got a solution then the model coefficient calculation is produced. If it has not got a
solution the return to Operation 1.1 occurs in order to choose other complexity metrics.

At the second stage performed before testing the division of the initial code of the researched
Software project into fault and faultless ones is performed in Operation 2.1. Then the chosen metric
value calculation only for the fault code, the predicted estimation of the amount of faults according
to (4) and the estimated latent fault density are carried out. On the basis of the estimations obtained
the previously planned resources of testing are defined more exactly.

At the third stage during the testing process Operations 3.1 ...3.n the reliability metric
calculation is produced taking into account the amount of detected faults: the amount of undetected
faults, estimated latent fault density, degrees of fault detection. The obtained index monitoring
allows to manage the process of achievement of the necessary Software reliability degree.

At the fourth stage on completion of testing process Operation 4.1 performs comparing the
achieved latent fault density to the required index and the decision about completion or continuation
of testing process is made. In Operation 4.2 on the basis of the predicted amount of the remaining
latent faults the scheduling of the required resources for Software maintenance is made. Operation
4.3 performs the detection fault degree analysis at the stages of testing. The analysis allows to
estimate the effectiveness of testing processes of the given Software and choose the optimum
testing techniques.

So the proposed method unites in a single procedure:

— the model of Software complexity-upon-fault amount dependence;

— the technique of determination of the optimum complexity metric amount;

— the technique of the choice of metrics which are the most informative for estimation of the
amount of faults;

— approaches to metric value calculation which take into account both different Software
development models and different fault presence probability in the Software components.

The method does not use experts’ estimations and expensive Software. It uses simple algebraic
and statistical calculations which are included in the standard set of functions of all electronic
tables. All these characteristics make possible the usage of the method by the staff of software
companies.
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4 CONCLUSIONS

In the given paper a method of a priori Software reliability evaluation is proposed. It allows to
obtain:

— estimation of latent fault amount and fault density before the beginning of testing process.
These indexes promotes estimation and necessary resource volume attraction to perform the testing
process within the scheduled date and development budget;

— estimation of latent fault amount, fault density and fault detection degree at the stages of
testing. The analysis of obtained indexes and their dynamics allows to optimize the testing
processes to achieve the required reliability within the scheduled date and development budget;

— reliability indexes after the completion of testing. Their analysis allows to estimate the achieved
Software reliability, make a decision of testing completion or continuation, estimate the testing
process effectiveness, organize the required resources for the Software maintenance.

The given method is used in Software developing by the Software companies in the city of
Izmail, Ukraine. The estimated reliability indexes in various Software projects differed not less than
13% on the average from the actual values. The sufficient accuracy of reliability estimation
provided timely decisions about the testing completion. Knowing the amount of latent faults
allowed to determine the required number of specialists in the Software technical support group and
schedule a new Software version issue.

During the testing process of one of the researched projects the estimation of latent fault amount
exceeded 38% of the expected value performed on the basis of the previous projects. The reliability
indexes were recalculated. In order to specify them a group consisting of the necessary number of
testers was organized to achieve the required latent fault density within the scheduled date and
development budget. The fault detection degree monitoring at the stages of testing allowed to
determine and eliminate the defects of testing. The testing optimization promoted the developed
Software improvement.

The practical usage of the method confirmed that it could be successfully embedded in Software
Engineering. Along with the amount of faults a developer is to know their sites in modules/classes
of Software. That i1s why the further research will concern the method of obtaining the Software
module fault list ranked for the amount of faults.
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ABSTRACT

Existing comparison criteria average values of random variables of general population cannot be used at comparison of
average random variables of multivariate data. The method, algorithm and an example of calculation of critical values
recommended statistics offered.

I. INSTRUCTION

One of the most representative group parameters reliability of the equipment and devices of
electro power systems (EPS) are the parameters calculated as an average arithmetic random
variables. To them at the characteristic of non-failure operation concern a time between failures and
between refusals, at the characteristic of maintainability — averages value of duration of non-
working conditions (emergency idle time, being in a reserve, emergency repair at automatic
switching-off owing to damage and switching-off under the emergency application owing to defect,
capital, average and current scheduled repairs), and at the characteristic of a shelf life- an average
idle time at restoration of the adjacent equipment.

Assume, that population is known {t}s from ns multivariate continuous random t variables,
the average arithmetic which is equal M; (1) . On some version of an attribute (VA) these data (for
example type of the equipment, a class of a voltage, service life and so forth) sample is lead {t}.

from ny random variables, an average which arithmetic realizations equally Mi, (t). The

expediency of classification of data is defined by probability distinction M; (t) and M, (7).

Two methods of the decision of similar problems [1] known. Both of method assumes
normal distribution of random variables. In the first method the hypothesis about a casual

divergence of average value of random variables is checked Tt samples Mi,(r) from a population
mean of general population of Ms(t). The dispersion of general population is unknown. The
criterion looks like:

‘t‘ > t1—(%;nv—1

where (= M, (1) - M, (1)
h S

Jo

i[ri _M;(X)]z
> (n, —1)

tl_o/ {(n,~1) - @ random variable distributed under law Student with (n-1) by degrees of freedom

and a significance value o.
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In the second method the hypothesis about equality of average values M*V,1 (t,) and

M;,z(rz) two samples normally distributed random variables which dispersions are equal is
checked, but are unknown. The criterion looks like:

‘t‘ > tl—%;(nvl +n,,-2)"°

where f = My, (1)) = My, (7,)]

[M:’I(Tl )*M*vz('fz)]

_ S
MY (X)-My, (X)] (n, +n,)
§2 = (n, _1)812 +(n, —l)Si
(n, +n, -2)
Z[Tu _M:,l (TI)]Z Z[TZJ _Mi,z(Tz)]z
2 _ o 2 _ o
S, = S5 =
(n, -1 (n, -1

Thus, initial preconditions of these methods are the normal law of distribution of random
variables of sample of general population. Population of statistical data of maintenance service,
repair equipment and devices of EES concerns to group of multivariate data. They depend on set of
attributes and their versions, and their distribution, as a rule, dissymmetrical. Therefore, to apply at
classification of statistical data the methods noted above certainly it is possible, but reliability of
result definitely will not correspond to the set significance a value. Below the algorithm of the
decision of a problem of comparison of parameters of average and individual reliability on the basis
imitating modeling and the theory of check of statistical hypotheses is resulted.

2. ALGORITHM OF COMPARISON M; () and M} (1)

For an illustration of recommended algorithm of comparison M;e (1) and M*V,e (t) (the

index «e» allocates the estimation Mi,(t) calculated according to operation) enter following

designations:

o F;(r) - statistical function of distribution (s.f.d.) random wvariables of population of
multivariate data {t}s;

e F, (1) -s.fd. not casual sample of random variables {t};

e H; and H> — assumptions, accordingly, about casual and not casual distinction M;e (t) and
M. (D);

e F[M,(1)] - s.fd. realizations of average value of sample from n, modeled random variables t
provided that sample {t}, concerning a data population {t}s it is representative

F'[My (D] =1-R'[My (1)]

e F'[M](1)] - s.fd. realizations of average values of sample from n, the random variables

modeled on s.f.d. F, (1)
Functions of distribution R'[M} (t)] and F'[M_ (1)] are necessary, first of all, for an

estimation of critical values, accordingly, M’{,’a (t) for a preset value of a error I type o and

M*V’ﬁ (1) for a preset value of a error II type .

74



E.M.Farhadzadeh, Y.Z.Farzaliyev, A.Z.Muradaliyev - COMPARISON PARAMETERS AVERAGE AND INDIVIDUAL RELIABILITY EQUIPMENT OF RT&A # 01 (31)
ELECTROPOWER SYSTEMS (Vol.9) 2014, March

Algorithm of calculation Mi,,a (1) reduced to following sequence of calculations:

On a data population {t}s pays off M; (7);
2. Forset VA from {1}z sample n, random variables is spent T and further pays off M;e (1)
3. Itis modeled s.f.d. F[M,(t)]. For what:

3.1. Method of imitating modeling on s.fd. F (1) it is modeled n, random variables t.

Calculations are spent under the formula recommended in [2]:
T=7,+ (v, — 1)y E- (-1 (1

where & - a random variable with uniform distribution in an interval [0,1];

3.2. The estimation My (1) pays;

3.3. Items 3.1 and 3.2 repeat N time, where N — number of iterations of modeling {t}v and
calculation of realizations M}, (t). The number of iterations N is defined as follows:

- First are modeled N=500 realizations of casual values M, (1) and placed in ascending order;

- Realization corresponding F [M}, (1)]= 0,5 is defined;
- Relative deviation is calculated:

(1) = |Mv;o,5 (1) —M;;e (‘C)|
- 5Mv (T) = ‘ M;;e (T) ‘ (2)

- If M. (1) > 0,01, the next sample from N=500 random variables {M7 (1)}, is modeled and

on 2N to realizations M} (1) the next value SM, (1) is calculated
- Modeling M, (1) comes to the end at SMy.. (1) < 0,01;
3.4. N realizations Mi, (1) are placed in ascending order and to each value Mi, (1) the probability
F'[M} (1)] = %\I with i=1, N is appropriated;
3.5. For the fixed value of a error I type o=0,05 on s.f.d. R*[Mi, (D]= {1 —F*[Mi, (r)]} Critical
value Mi,,a (7) is defined;
4. If M;’O’OS (1)< M;;e (1), H = Ho, i.e. sample {1}y it is unpresentable. Process of classification

proceeds with that distinction that as population of multivariate data unpresentable sample is
accepted. If M’{,’e (1)< M’{,;O.OS (1), we pass to check of assumption Ha;

5. Modeling s.fd. F'[M] (t)]. For what:

5.1. Method of imitating modeling on s.f.d. F\*, (1) modeled ny random variables t. Calculations are
spent under the formula (1);

5.2. Average value n, realizations pays off t, which we shall designate as M, (1);

5.3. Items 5.1 and 5.2 repeat N time;

5.4. N realizations My, (1) are placed in ascending order and to each value of some M5 (1) the

probability F'[M}, (t)] = %\I with i=1, N is appropriated;
5.5. Ons.fd. F'[My (7)] critical value My, (t) for a error II type is calculated f=0,05.

6. If it will appear, that Mi,;e (1)< Mt,O,OS (1), H= Ha, i.e. classification is expedient. Otherwise

we pass to comparison of risk of the erroneous decision, accordingly, assumptions H; and Ho,
1.e. sizes R1*(Hi) and Ri*(Hz);
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7. Risk of the erroneous decision Ri'(H,)=R’[My,(1)]; Ri’ (H,) =F*[M:e(r)]. Remind, that
Ri"(H,)>p,and Ri (H,) > a

8. If Ri (H)-o

Ri (H,)-p

Ri"(H,)-p

Ri"(H,)-a

>(+a), ToH=H, (3)

>(1+p), ToH=H,

3. REALIZATION OF ALGORITHM

In the illustrative purposes practical realization of algorithm of modeling of distribution
F*[M’{,’rn (X)] consider on an example of pseudo-random numbers & with uniform distribution in an

interval [0,1]. Model ny pseudo-random numbers, define their average statistical value M} (&) and
absolute value of relative change under the formula

o MO-M@| | Me/ | e
M@= =L o) =12
Further dependence is required to us
My () = ) )

Calculate N realizations SM; (¢), and ranging SM(€) in ascending order, we build s.f.d.
F*[SM’;(@]. Transition from realizations M} (§) to realizations SM. (&) allows to compare
distributions F*[SM;(Q)] not only for different ny, but also for various Fx(€), for example, for

uniform distribution in an interval [0.5; 1]. In table 1 are resulted quantile s.f.d. F*[SM:(é)] for of
some ny and discrete values of probabilities of these distributions. Laws of change s.f.d.
R*[SM*(Q)]: l—F*[SM*(ﬁ)] for n/=4; 22 and 150 are resulted on fig.1, and on fig.2. of some
critical values quantile distributions R*[SM*(Q)] depending on ny. Regression analysis of these
(§)=f(n,), with high
accuracy (factor of determination> 0.999) correspond to following dependence:

My (8) = % 5)

Values of factor A depending on a error I type are resulted in table 2
Under the standard program at o<0,2 greatest convergence (R?=0.994) the equations of
regress A=f (a) took place for a polynom

*

dependences has shown-laws of change, that laws of change M

V;m;a

A =-18,50% - 7,330, + 1,48 (6)
Table 2
Experimental estimations of constant factor the equations of regress (6)
Error I type 0,01 0,05 0,1 0,2
Value of A factor 1,42 1,13 0,95 0,75

Thus, dependence 8My , (€) = f(a,n,) looks like
(18.50.> —7.330.+1.48

Jn,

My, (&) =

(7
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Quantile distributions M’ [SM* (&)]

Table 3

2 3 4 5 6 7 11 22 29 40 90 150

0.001 0.001 0.001 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.01 0.006 0.004 0.004 0.003 0.003 0.003 0.002 0.002 0.001 0.001 0.001 0.001
0.05 0.026 0.022 0.018 0.017 0.015 0.014 0.011 0.008 0.007 0.006 0.004 0.003
0.1 0.05 0.044 0.037 0.033 0.031 0.027 0.023 0.015 0.014 0.011 0.008 0.006
0.15 0.077 0.066 0.056 0.049 0.046 0.041 0.034 0.024 0.02 0.017 0.012 0.009
.02 0.105 0.088 0.076 0.066 0.061 0.056 0.046 0.031 0.027 0.023 0.016 0.012
0.25 0.136 0.111 0.095 0.083 0.076 0.071 0.057 0.040 0.035 0.03 0.02 0.015
0.3 0.166 0.134 0.116 0.101 0.092 0.085 0.069 0.048 0.042 0.036 0.024 0.018
0.35 0.196 0.158 0.136 0.119 0.109 0.101 0.08 0.056 0.05 0.042 0.028 0.022
0.4 0.226 0.182 0.158 0.138 0.125 0.116 0.093 0.065 0.057 0.049 0.032 0.025
0.45 0.259 0.207 0.180 0.158 0.142 0.134 0.106 0.074 0.065 0.055 0.037 0.028
0.5 0.293 0.233 0.202 0.178 0.16 0.151 0.12 0.083 0.073 0.062 0.041 0.032
0.55 0.33 0.259 0.225 0.199 0.179 0.168 0.134 0.093 0.081 0.07 0.046 0.036
0.6 0.369 0.288 0.25 0.223 0.20 0.186 0.15 0.103 0.091 0.077 0.052 0.040
0.65 0.409 0.320 0.277 0.246 0.223 0.206 0.165 0.115 0.101 0.086 0.057 0.045
0.7 0.453 0.353 0.307 0.271 0.247 0.228 0.182 0.127 0.112 0.095 0.064 0.049
0.75 0.5 0.393 0.339 0.301 0.274 0.253 0.202 0.142 0.123 0.105 0.07 0.055
0.8 0.554 0.435 0.374 0.334 0.304 0.282 0.225 0.158 0.137 0.117 0.079 0.061
0.85 0.614 0.489 0.417 0.372 0.339 0.317 0.252 0.177 0.154 0.131 0.088 0.068
0.9 0.687 0.555 0.474 0.423 0.385 0.361 0.287 0.202 0.176 0.15 0.101 0.078
0.95 0.776 0.639 0.557 0.498 0.453 0.425 0.341 0.241 0.210 0.179 0.12 0.093
0.99 0.905 0.785 0.71 0.638 0.59 0.545 0.439 0.311 0.276 0.235 0.157 0.121
0.999 0.969 0.901 0.839 0.769 0.71 0.667 0.56 0.386 0.351 0.296 0.198 0.151
1 0.995 0.958 0.917 0.909 0.872 0.816 0.656 0.467 0.455 0.342 0.244 0.139
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4. EXAMPLE OF CALCULATION.

In the present example on the basis of the lead researches analytically we shall confirm
intuitively clear conclusion: casual character of Mx(X) and M’;,(X) it is possible at an essential

divergence of corresponding functions of distribution Fx(X) and F, (X). It is easy to notice, that the
example corresponds to the approach at the decision of «return problem», when the result known
and efficiency of the approach is checked.
Let Fx(X) 1s a function with uniform distribution in an interval [0,1]. Random variables (y)
samples in volume ny are calculated under the formula:
y=a+ Fx(y)(b-a) ®)
where Fx(y) — function of distribution of a random variable y.

Fx(y) corresponds to the uniform law of distribution in an interval [a, b], where a=0,5, and
b=1. Hence

y=0.5 [1+Fx(y)] 9)
As realizations Fs(y) take advantage to first four (nv=4) of random numbers of table 9.1 [3]

with uniform distribution in an interval [0,1.] This: 0,1009; 0,3754; 0,0842 and 0,9901. Having
substituted them in the equation (10), receive accordingly 0,55; 0,688; 0,542 and 0,995. Check of

hypothesis about casual divergence Fx(X) and F,(Z) lead according to table 5 [4], and a hypothesis

about a casual divergence of Mx(X) and Mi, (y) according to table 1. Results of calculations are

resulted in table 3.
Table 3
The data checks of statistical hypotheses

Xi Yo | A | R@) | A

—

I | 0.1009 | 0550 | 0.550 | 025 | 0300 | Mx(=0.5; Ms(y) =0.75
2 | 03754 | 0688 | 0542 | 050 | 0.042 |\ (2)=0.604; M, (2)=0.075
3 | 00842 | 0542 | 0688 | 075 | 0.062 | .
4 | 09901 | 0995 | 0.995 1.0 0.005 | My(4)=0.103
Total 2,775 - 0,409 | R'[M(Z)=0.80

R'[M{,(A)<0.01

As the hypothesis about casual divergence follows from table 3 Fz(X) and F\*, (y) does not
prove to be true R'[M, (A)] << o, that completely corresponds to valid parity Fx(X) and F, (y). A
hypothesis about a casual divergence of Mx(X) and R'[M}, (A)]>>a . In other words, sample
{y}nv from the point of view of distinction of M(X) and M}, (y) proves to be true homogeneous,

and classification of data inexpedient.
CONCLUSION.

1. For the parameters of reliability calculated as an average arithmetic multivariate of
random variables which distribution differs from the normal law, the method, algorithm
and criterion of comparison of estimations of parameters of reliability are developed at
classification of multivariate data;

2. Application for these purposes of a method of comparison s.f.d. to multivariate population
of initial data and samples of this population leads to unjustified decrease in a significance
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value owing to the unreasonable account of characteristics of disorder of random
variables.
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ABSTRACT

Concept of accidental risk is intended to be an objective measure for assessing the risk of accidents in the
technosphere. Metric of risk should combine estimation both probability (possibility) of the accident and the damage it
caused. For various reasons, any parameter of risk has uncertainty. The problem of uncertainty quantifying arose very
early in the study of accidental risk. Often used in practice dotted (scalar) estimation of probabilistic component of risk
metric are in most cases inadequate since embody great internal uncertainty

In order to provide maximum objectivity by the hazards of various kinds evaluating in the
area of technological safety was proposed and received wide use such a measure as a risk. Despite
the wide diversity of opinions of experts concerning the determination of the term "risk",
apparently, most of them would agree with the interpretation of risk as "a combination of event
probability and its consequences".

Thus, from a mathematical point of view, the accidental risk of any emergency events (or
objects, or technologies) can be specified by a vector quantity having two components: PCR and
DCR:

- PCR (a component of risk associated with the possibility of an accident) — a quantity, that

is quantified the magnitude of subjective probability (possibility) to implement accident.
For quantitative estimates the PCR can be axiomatically defined as the quantitative value
having the dimension year’!, taking any value in the range 0 ... 1;

- DCR (risk component characterizing damage from an accident) — a quantity, which

express the total negative consequences of the accident in terms of money.

Quantitative assessment of the emergency danger in the methodology of risk associated with
both performing calculations on mathematical models, and using the methods of expert estimations.
Due to various circumstances, which will be discussed below, are obtained result — the value of risk
— has uncertainty, which must also be quantified.

The problem of uncertainty existence and uncertainty quantification is inherent in any
parameter accidental risk, it is a key problem of risk-methodology on the whole. This problem was
first recognized and placed on the agenda at an early stage of technical risk research, when group of
prof. Norman Rasmussen prepared report "WASH-1400" on safety of commercial nuclear reactors
(US NRC, 1975), and, a little later — when US NRC (special committees of National academy of
sciences) published his first report (US National Research Council, 1983). However, twenty five
years after these events the same committee stated (US National Research Council, 2009), that the
problem of analysis and quantification of uncertainty in risk-methodology is still far from being
resolved.

In a quantitative sense, the uncertainty presence means, that instead of the scalar (dotted)
values the model parameters of dangerous accidents should be characterized by interval (the range
of values), which is a segment of the real number axis. Finally, the result of calculation of risk —
risk-metric — will also be an interval. In the quantitative assessment of uncertainty theory by the
parameters of accidental risk uncertainty quantification, several alternative approaches have been
developed, that were designed:

a) for the expression of uncertainty parameter;
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b) establishing rules, that allow to express the uncertainty of the result of model calculations
through the uncertainty of its parameters.

These approaches include:

- probabilistic, that consists in postulating of belonging the parameter value to a particular
type of probability distributions;

"fuzzy" (based on the use of fuzzy sets), according to which the membership function of
the parameter is specified on the basis of expert judgment;

- synthetic, using the formalism of Demster-Shafer, allowing to combine probabilistic and
expert intervals;

- interval, or boundaries method" of Scott Ferson.

The most popular of these approaches is probabilistic interpretation of uncertainty.
Meanwhile, the use of classical frequency interpretation of probability regarding the expression of
uncertainty in parameter requires special consideration.

As it is known, the scientific method requires that the subject of study has a set of stable,
repeatability and intersubjective properties which allow, in particular, to identify it.

On the other hand, the dialectic of scientific research consist in:

- the analysis and differentiation of primary and secondary properties (parameters) of the
object, which is the subject of study;

- the synthesis — designing a model of the object, including all its basic properties.

Furthermore, there are two types of description and prediction of the behavior of
macroscopic objects (in the area of classical physics):

1. deterministic;

2. probabilistic.

First type implements in simple models that take into account only a limited number of core
(generic) object properties. Deterministic models predict scalar values of the model parameters.

The second ones consider all the existing factors, but not as part of the Laplace determinism,
but fundamentally differently, predicting the probability of parameter value in a given interval.

Well known, that in the theory of accidental risk widely used methods of reliability theory,
in particular, to predict the probability of failure of elements of technical systems with the potential
accident. Let's consider the applicability of probabilistic description to quantify uncertainty for
example PCR — predicting the probability of failure of the technical element.

Generally accepted that the operational characteristics of any product, technical elements are
determined by the aggregation of:

1. a few determinants of deterministic type;

2. set of substantially weaker factors of random type.

This applies both to the properties of the element, and exposure of external impacts on it.

In other words, each item has a set of:

1. "generic" characteristics, which in fact allow to combine these objects in the group (in
other words, to identify them);

2. individual properties.

In turn, the individual characteristics of the element can be divided into two classes:

1. properties, which don't affect performance quality. These parameters do not take into
account in the model;

2. characteristics, giving the variability of "generic" qualities in a relatively small range.

Thus, any "generic" parameter of group of similar objects is not a scalar quantity, but has
"internal uncertainty" and most adequately could be described by the interval value. In addition,
since most of the parameters on the reliability of products are determined during the measurement ,
always accompanied by measurement uncertainty of types A and B, (JCGM 100:2008), to the
internal uncertainty is added measurement uncertainty. As a result, the experimental data of the
parameter value will always be an interval, which is usually called confidence interval. However, as
it would be shown further, not always probabilistic interpretation of uncertainty interval is adequate.
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A complete set of fixed type products forms parent population, and factory tests some of
their number give a sample statistics, which characterized by sample mean, variance and other
statistical parameters. The sample statistics are subject to Bernoulli theorem, according to which by
infinite number of tests the sample mean tends to the expectation value, and the variance tends to
Zero.

However, generally speaking, parent population of products of the same type made by
different plants even immediately after their production, would have different parameters of the
probability distribution (probability theory developed by well-known methods of testing statistical
hypotheses about the equality of means and variances). Moreover the Bernoulli's theorem is not
executed for mixed samples.

Consider, for example, steel storage tanks for oil products. If tanks of horizontal type are
manufactured in the factory on standard conditions, tonnage vessels with vertical walls are
fabricated outdoors, "on-site" by the sheet assembly using manual welding. In the circumstances,
their operational qualities significantly differ immediately after the manufacture.

After the start of the technical operation the differences (load modes, climatic conditions,
maintenance, etc.) will only increase this initial spread of propeties, including those, which
determine their reliability. It is not surprising that published in different reference bases information
parameter of reliability about (e.g., failure rate) often are very different, the difference reaches a few
orders of magnitude.

Study a typical method for obtaining scalar estimates of reliability parameter of equipment
(for example, the frequency of failure of the tank with oil products, year!), published in the
databases (like OGP publications, EIREDA, OREDA, AMINAL, MHIDAS, Technica Det Norske
Veritas , etc.). The principle is to collect statistics on failures (often differentiated: on failures on
demand, while working for the calendar time of use) for the greater of number possible equipments
for greater period of time. Quotient of the number of accidents by number of tanks-year is treated as
a result. For example, to assess the frequency of failures tanks of petroleum products in the report
(OGP publications, 2010) the following information was used:

1. 122 cases in the world for the period 1965 — 1989 according to a report from Technica
1990. Atmospheric Storage Tank Study, Confidential Report for Oil & Petrochemical Industries
Technical and Safety Committee, Singapore, Project No. C1998;

2. 69 such accidents for the period 1981 — 1996 of the report LASTFIRE 1997. Large
Atmospheric Storage Tank Fires — A Joint Oil Industry Project to Review the Fire Related Risks of
Large Open-Top Floating Roof Storage Tanks;

3. 107 similar emergency events in the period 1951 — 1995 according to the American
Petroleum Institute API 1998. Interim Study — Prevention and Suppression of Fires in Large
Aboveground Atmospheric Storage Tanks, American Petroleum Institute Publication 2021A.

As a result, numerical estimates presented in such databases should be treated with great
caution, because the sum total of the world's operating tanks so varied in quality that could hardly
be considered as the parent population. No wonder, that annual statistics of such accidents is
extremely variable both in temporal and spatial (geographical) dimension. Thus, although the
evaluation and presented a point value, it contains a large latent uncertainty.

In the analysis of accidental risk, as opposed to factory test products, that conducted to
determine their reliability, they have to deal with the elements, which typically belong to different
parent population. This occurs because they are often produced in different plants, have different
and individual history loads and maintaining. Therefore the concept of the mean and variance, as
some stable and objective values for arbitrary aggregate of their, is completely meaningless.

Of course, you can always select any number of these elements, calculated for any of the
parameter mean and sample variance. But these calculated values from other similar combination of
elements likely to be a radical distinguish. Consequently, in this case such essential requirements of
the scientific method as the stability and repeatability investigated properties are not met.
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Opinions expressed in many (not all) cases, when performing an uncertainty quantification
of accidental risk parameters make unsuitable probabilistic approaches and the use of related
concepts dispersion. In those cases, when the situation is stable in a statistical sense (e.g.,
meteorological conditions at a particular site), a probabilistic description is quite adequate

The same objection could be made against the use of fuzzy numbers (fuzzy set) to quantify
the uncertainty, because it assumes the existence of a stable membership functions.

CONCLUSIONS

The most universal method to quantify the uncertainty of the risk parameters is interval
method. Analysis performed in this article showed that the probabilistic method is not suitable in
most cases, because the elements of real technical systems do not meet the basic requirement of
their belonging to the same parent population. Therefore, such concepts as mean, variance in this
case does not make sense.

It 1s required further development of interval mathematics methods, which allow obtaining less
informative, but more reasonable quantitative estimates of uncertainty
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ABSTRACT

The objective of every industry is to manufacture and supply products that will perform its intended functions
without fail in the actual field. A reliable design (there is a misconception that a reliable design will always give a
reliable product) may not necessarily turn out to be a reliable product always. Even if a product having reliable design is
manufactured and used in the field its reliability may be unsatisfactory. The reason for this low reliability may be the
product was poorly manufactured by using substandard manufacturing processes. Therefore to produce a reliable
product, evaluation of manufacturing processes or vendors is necessary. In this work an attempt has been made to
formulate a methodology which will help in evaluating the design reliability as well as the vendor selection process.
The proposed methodology includes reliability prediction to effectively predict the design reliability and HALT (Highly
Accelerated Life Testing) for vendor selection by qualitatively comparing the prototypes of same design manufactured
by different vendors. A case study on a power electronic product is included to explain the methodology.

1. INTRODUCTION

Product performance and reliability are essential to success in today’s global market. For
product’s where large development cycle time cannot be afforded because of unavoidable market
competition, evaluation of design reliability and vendor selection becomes very important to have
significant confidence on the product before it goes to the end customer.

Design reliability also called as Inherent reliability or built in reliability, is a measure of the
overall “robustness” of a system or piece of equipment [1]. It is probably the single most important
characteristic of any system or piece of equipment in terms of determining overall reliability
performance. The Design reliability of a system or device is determined by its configuration and
component selection. It provides an upper limit to the reliability and availability that can be
achieved. In other words, no matter how much inspection or maintenance we perform, we will
never exceed the design reliability unless we change the design of the product. If one can produce,
operate, maintain, and inspect a device as required and decided, one will be able to harvest all of the
design reliability. On the other hand, if there are gaps in the manufacturing methods, operating,
maintenance or inspection practices, one will harvest only part of the design reliability.

Selection of manufacturing processes (or vendor) to produce a product (or component of the
product) plays a major role to achieve design reliability. There is a misconception many designers
has that if product passes initial testing and inspection, it is reliable. However, if product is
produced by non standard or wrong manufacturing processes it may pass the initial inspection and
testing phase but it will fail when it goes in the field. As an example, type of solder joint say dry
solder joints could pass initial testing at the manufacturer end, but may cause failures in the field as
the result of thermal cycling or vibration. This type of failure may not occur due to an improper
design, but rather it is the result of an inferior manufacturing process. Therefore the evaluation of
the manufacturing processes (or vendor) is required after product design is completed this will help
the manufacturer to achieve design reliability. Sometimes it also helps attaining improvement areas
in design to achieve higher reliability of the product up on modification.

It is often said, "Reliability must be designed into a product". This emphasizes the fact that
nothing can make a poor design reliable. However, it is quite possible, and quite common, for a
good design to be compromised by other factors. Therefore, designer has to measure the design
reliability of the product at the design stage so that the reliability goal can be met before the product
design is completed. A reliability prediction made for a product is based on its design and is an
estimate of design reliability, since it assumes part failure rates, manufacturing quality, and
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handling factors are all as expected. To assure that the achieved reliability is reasonably close to
predicted reliability. Reliability prediction also can be use by designer to select the design from
alternatives.

Second way of measuring the reliability of the design qualitatively is by conducting Highly
accelerated life test (HALT). HALT is an advanced tool which will be used to identify the weakest
links in the product [2]. In HALT to identify the initial strength of the product it is experienced to
high level of stresses. It is limit determination test to determine the design margin for specific
stresses. It is a method of surfacing design and potential process problems more quickly and
effectively in order to undertake corrective action for Reliability improvement. HALT is not to
determine the MTBF of a product or to reach a stated Reliability measure.

HALT includes collection of the operational, functional and environmental specifications of
the product & identification of the product unique potential operational, functional and
environmental stresses. Select the vital few stresses from the trivial many. Identified stresses have
to be applied on the product gradually to measure the strength of the product. The critical
components which are failed at high stress levels should be identified.

Failure analysis has to be conducted on Critical to Reliability (CTR) components. Root
cause of the problems should be identified. Design modifications for further increase in the strength
of product have to be suggested. The implementation of this methodology in different fields has
been explained in the ref [3, 4, 5 and 6].

In this study, “Circuit Breaker control system” is used for this reliability analysis. The
purposes of the study is to find design limit, critical to reliability (CTR) component (or weak link)
of the product and vendor evaluation. Failure analysis on the failed sample, in the HALT testing, is
conducted to identify sub systems/components and their failure mode. Corrective action identified
and implemented to improve destructive limit of the product. To validate the identified corrective
action, again HALT is conducted. The HALT done in phase 2 is also used for vendor evaluation.
Vendor evaluation is done on the basis of qualitative analysis.

2. PROPOSED METHODOLOGY FOR DESIGN RELIABILITY EVALUATION AND
VENDOR SELECTION:

The method proposed for selecting manufacturing processes/vendor is based on qualitative
analysis of the product by HALT. Detailed flow chart is shown in Figure 1 followed by the
description of each steps in paragraphs.

Product BOM
Bl & Failure
Reliability Prediction to | Reliability Prediction-
predict Design Reliability Standards/historical data
A\ 4 L] Pyoduc_t
Specification Testing specifications

HALT testing to find out
design limit and CTR
component

A\ 4

Qualitative analysis of
Manufacturing Processes
and Vendors by results
obtained through HALT

Figure 1: Block diagram of proposed manufacturing processes or vendor selection methodology
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Methodology Description

1. First step of the methodology is to predict the reliability of the design. Reliability prediction
can be done either by using Mil Standards or by using failure rate obtained by past failure
data of similar type of products. The required inputs for conducting reliability prediction are
product or sub assembly BOM, product specification, reliability prediction standards.
Reliability prediction calculates the MTBF or failure rate by considering the components
used in design, their failure data by standards and stress conditions. Therefore, prediction
helps in calculating approx design reliability and finding the CTR component based on
higher failure rate of the product.

2. Second step of the methodology is specification testing i.e. product is tested with in its
specification range to find out the patent failures with respect to the intended functions
(features) and environmental conditions.

3. Third step of the methodology involves the identification of the CTR component by highly
accelerated life testing (HALT). In this method product is tested above and below the
specification range to find out the latent failures which can originate in the due course of
time once the product is fielded. The operating limit that the product can withstand is also
found in this step.

4. Final step of the methodology involves comparison on the basis of qualitative analysis of the
manufacturing processes/vendors by conducting HALT on the products. In this step, the
outcome of HALT is compared for the similar design products manufactured by different
vendors. The vendor is then selected on the basis of higher operating limits and failures
critical to the performance of the product.

3. VENDOR EVALUATION FOR CIRCUIT BREAKER CONTROL SYSTEM - A CASE
STUDY

3.1. Product Description

The Circuit breaker control system controls the CLOSE and OPEN operations in circuit
breakers by monitoring and analysing incoming signals and user inputs. It recognizes and reports
potential circuit breaker operation or maintenance requirements, before they become critical. It
monitors and displays: grid phase voltages, line currents and grid frequency. It measures breaker’s
operation timings, coil currents, pole discrepancy and contact wear out and displays them with the
help of HMI unit. Circuit breaker control system provides to drive 3 Close Coils and 6 Trip Coils
suitable for breakers with double trip circuits. The circuit breaker control system can be divided into
six modules HMI, SMPS board, DSP controller, Analog input card, digital I/O card, Analog digital
I/O card. Figure 2 shows the functional block diagram of these modules.

DSP Controller board is main CPU of the system. It receives, preprocesses and analyses the
Analog and Digital signals, performs necessary diagnostics calculations and communicates the
results to the user through HMI Unit. Analog input (Al) board receives different inputs like grid
voltage and current, fault current, coil current etc. It processes these inputs by filter, scales and level
shifts and sends to DSP controller. DSP Controller Board collects and measures signals from Al
Board through an internal A/D Converter and displays them on LCD of HMI Unit. Digital
Input/Output (DIO) Board receives 24V DC command inputs like Remote CLOSE, Remote TRIP,
TEST/ SERVICE position, Breaker CLOSE and Breaker OPEN status from Panel. DIO board
generates the Breaker CLOSE, Breaker OPEN commands for the R pole of Circuit Breaker. Analog
Digital Input Output Board (ADIO) receives 24V commands from ‘Remote’ Panel or ‘Local’ HMI
and generates the Breaker CLOSE, Breaker TRIP, Auxiliary TRIP commands for Y and B poles of
Circuit Breaker. The SMPS Board receives 125V DC supply Input from the station batteries and
generates regulated supplies for remaining all units. HMI unit enables the User to operate Circuit
Breaker through its front panel keyboard and displays the results.
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Figure 2: Block diagram of circuit breaker control system
3.2. Test Set-Up

A test setup was prepared for online monitoring of the product during testing. This setup is designed
to simulate various functions of circuit breaker control system. Setup include six relays (to simulate
open and close conditions of breaker), reset relay, fault signal relay, air pressure relay and Sf6 gas
relay. The functions of these relays are as described below.
Reset relay : Once closed it will send the ON signal to CBCS. Then CBCS
supposed to close the three coils of the breaker
Fault signal relay ~ :Once open it will send the fault signal to CBCS. Then CBCS supposed
to trip all six coils of the breaker
St6 gas relay : Once open it will send the SF6 fault signal to CBCS. Then CBCS
supposed to trip all six coils of the breaker and will not reset them until unless Sf6 relay is
closed again.
Air Pressure relay : Once open it will send the Air pressure fault signal to CBCS. Then
CBCS supposed to trip all six coils of the breaker and will not reset them until unless Air
pressure relay is closed again.

3.3. Methodology

Step 1: Reliability Prediction:

Reliability prediction for the control system was done using MIL 217F and Bellcore
prediction standards. Required information to conduct reliability prediction i.e. Bill of material
(BOM), product specification and BOM component detailed is collected from product designer. The
product has 5 electronic boards. The failure rate of each board is calculated separately to arrive at
the system failure rate. The failure rate of sub systems is shown in the form of bar chart in Figure 3.
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Figure 3: Predicted failure rate of Controller Components by lambda predict

Controller card has the highest failure rate therefore it is our CTR component. Total system
failure rate is sum of all component failure rates as all the components are in series.

Step 2: Specification testing:

Specification testing is conducted to verify the performance of the system for the design
specifications. Three prototypes were developed by Crompton Greaves ltd. R&D and specification
testing was conducted. To monitor performance of the product online, simulation setup is used. In
specification testing Dry Heat, Damp Heat test is conducted according to their specification i.e. 0-
50°C with 95% RH. Vibration and shock testing is conducted according to IEC standard as
applicable to the product. All three samples have passed the specification testing.

Step 3: HALT testing:

HALT stresses on the product simulate failure conditions in quick time. The failure modes
obtained here may take several months to be exhibited under normal conditions [6]. For example,
IC of the display card failed in 2 weeks at 80°C may take several weeks to be found at 50°C, and
may take several months to be exhibited at 30°C. While it is not reasonable to expect the product

will ever encounter these intense conditions, the same failure modes will be encountered at lower
stress levels in much longer periods of time.

_— Stabilization tune

65 ——+

60

Temperature ("C)

55

30 60 a0
Time (Min)

Figure 4: Step stress testing

HALT is conducted on all three prototypes by step stress method shown in Figure 5. In this
method stresses are increased in steps and at each step functional testing parameters are checked
after stabilization of the stress. Firstly Low temperature step stress was conducted which verified
that the product has an operating limit of -40°C. Secondly high temperature step stress was
conducted to get the operating limit at high temperature but unfortunately the product started
misbehaving at 55° with 95% RH and restored its function when the temperature was brought down
to 50°C. The high temperature test concludes that the product is experiencing soft failure at 55° with
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95% RH.

The soft failure was found to be related to pole discrepancy. To find out the root cause of the
pole discrepancy designers first analyzed DIO card which was found to be working fine. After DIO
the controller card was analyzed and it was found that there is a problem with controller coding.
Coding software was modified and HALT was re-conducted to validate the modification. Now
product is working fine till 110°C. Vibration, Voltage, Damp Heat + voltage HALT is conducted.
Operating limit at all condition is shown in Table 1.

Table 1: Operating limits of Circuit breaker control system in HALT

HALT Stress type Operating limits

Cold Temperature -40°C

High Temperature 110°C

Vibration 14g ,20-2000Hz

Voltage 75-270Volt

Cold Temperature + Voltage -40°C with 70 to 270
Volt

High Temperature + Voltage 100°C with 70 to 270
Volt

Step 4: Qualitative analysis of Manufacturing Processes/Vendors by results obtained through
HALT

Literature [5-7] says if a product has higher operating limits, it will have higher Reliability
than the other product of similar design and features, when used in the same environment. We used
this approach to evaluate vendors/manufacturing processes. The limitation of this methodology is
that we cannot quantitatively calculate the magnitude of reliability. It is a qualitative approach to
find out the best vendor.

Table 2: Operating limits of Circuit breaker control system manufactured
by different vendor in HALT

Product from Product from Product from
Stress Type Manufacturer A Manufacturer B Manufacturer C
Al A2 B1 B2 Cl C2
Voltage Ste 75- 75- 75- 75-
Etressg P | 75-270Volt | 270Vl | 270Volt | 270Volt | 270Volt | 75-270Volt
ow
temperature -40°C -40°C -40°C -40°C -40°C -40°C
step stress
High 110°C 55°C
Temperature 100°C (Soft Soft 65°C (Soft (Hard 85°C (Soft | 90°C (Soft
%rtlgp Sl‘%gclé(sll"ty Failure) Failure) failure) Failure) Failure) failure)
Combine o o .
oY -40°C -40°C -40°C S

Voltage and -40°C with : . . -40°C with
Low 75-270Volt | With75- | with 75 - with 75- | 75-270Volt
temperature 217(())3i(élt 270Volt 8252(()3V01th

. 100°C with : 60°C with wit 85°C with
Combine .| 100-270Volt | JUTS | 75270 7372101 90-270 Vot
Hich g (soft failure at soft Volt (Soft -- Hard (Soft failure
Te%nperature 100°C at 95 fai(lure at | failureat fa(llure at | at85.C with
Vibration 14 S S 14

: ¢ 20- 20- -- -- ’

testlng 20'20§0HZ 2000Hz 2000Hz 20-20§0HZ

* There is no humidity at 100°C and above.

In our analysis, we selected 3 vendors (Manufacturer A, B and C) and 2 nos. of product were
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manufactured by each vendor. Unique identification number were provided as mentioned,
Al, A2 - manufactured by vendor A,
B1, B2 - manufactured by vendor B, and
C1, C2 - manufactured by vendor C.
Same design as well as BOM was provided to all the vendors. Once the products were received
following activity were conducted to analyze the vendors.
1. Visual checkup of PCB - All the component were matching with the BOM provided.
2. Functional testing — All 6 products working satisfactory.
3. HALT - Conducted on all sample manufactured by vendor A, B and C. The Operating limit
found from HALT is shown in Table 2.
From Table 2 it is clear that the “manufacture A” samples are withstanding more stress than the
other manufacturer samples. So “manufacturer A” can be recommended for the mass production.

4. CONCLUSION

In this paper, a methodology for assessing inherent design reliability and sustaining that
design reliability by selecting appropriate vendor and manufacturing processes for an electronic
system has been proposed. The proposed analysis facilitates the designer to assess the improvement
areas which on implementation can help in enhancing the useful life of the product. It also helps
designer to understand the importance of vendor/process selection for the improvement of the
present and next generation product’s performance in the field. The proposed methodology has
been successfully implemented for an electronic system and is presented in detail by taking
ubiquitous “Circuit Breaker control system” as a case study.
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ABSTRACT

The model of optimum three-dimensional likelihood quantization of the determined or casual volume space is
offered by set of equal quanta at which the probability of representation quantized reaches spaces of the maximum
value. The size of optimum quantum is defined by distribution of its zone of influence, values of boundary
probability and influence parameter. The model of estimation of quantity of the information or other product in
quantization space is entered.

Keywords: volume space, optimum quantization, a zone of influence of quantum, distribution,
probabilities, boundary value, influence parameter, estimation of quantity of the information.

1. INTRODUCTION

The first basic results of the decision of problems of optimum quantization of the casual have been
received in [1, 2]. In article [1] the problem of the theory of value of the information with the
account of its cost 1s solved. Minimised function is presented in a kind:

Y(x)= T[x(E(z/x) +1-z]dF(z)+cJ +const, J = TE(z/x)dF(z).

The first composed - average losses for the account of distortion of value of size as a result of
the quantization, the second composed - losses for the account for the account of use of quantity of
the information.

Authors [2], quoting [1], and a minimized function represent in a kind:

P(x) = (x+ c)T (E(z/x)+1)dF(z),

where x,c size of quantum and interval size between quanta, E(«a)the whole part of number «,

F(z) distribution function quantized a random variable Z, having a final population mean.

A distinctive advantage [2] in comparison with [1] is that authors have offered a simple physical
illustration and have developed strict algorithm of the integer decision of a problem.

In article [3] the idea of work [2] for estimation of probability of successful transfer quantized
information in the conditions of adversary counteraction is used. Expression for probability of the
successful message of full quantity quantized information in not deformed kind, duration
transferred in the quanta ¢ with pauses of length dividing them ¢, is equal:

0

R(t)= [T

0

V4

TE(t +u)dA(u) (
_ E(-Z)+1
0 -P(c)] "< dF(z).

B(u)dA(u)

S =y 8
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In this formula B(#) — function of distribution of length of quantum of the information, transferred
by the first party. A(z)—function of distribution of duration of quantum of the information,
deformed by the second party in the course of transfer of quantum of the information by the first
party. F(¢)—function of distribution of full quantity of the transferred information. P(c)—

probability of successful realisation of a pause in length between quanta.
The maximum value R(#)and the corresponding size of quantum are numerically. In conclusion

of article the example of a game situation and a choice of strategy of the contradictory parties is
resulted.

In article [4] simple problems of quantization of the syntactic and semantic information were
considered.

In the present article the following problem of volume quantization with likelihood criterion
function is considered.

In three-dimensional information field placing of the identical centers of gathering of the
information is supposed. Each centre has the volume review of gathering of the information. The
density of probability of size of the review of the centre is defined by some distribution. In cpenune
the centre of gathering the density has the maximum value, and in process of removal to its
periphery value of density monotonously decreases. Law of decrease of density is identical on three
axes. The density of probability except constant maximum value also is characterized by the
average quadratic deviation which size can change depending on some constructive conditions. All
centers of influence in space of gathering of the information settle down strictly horizontally and
vertically on parallel lines, adjoining to each other. Zones of influence of the centers are crossed
with zones of influence of the next centers on horizontals and verticals. The size of degree of
crossing is that, that between six next zones located round a separate volume zone, should the part
of space captured by their influence. It means that each border of a separate zone of influence
adjoins to two next zones of other zones of influence as the crow flies. Scope of zones of influence
on three axes is identical. The scope size is defined by some boundary probability defining
possibility of gathering of the information by the centre in it kyouunoit of area. This probability
depends on constructive technical characteristics of the centre of gathering. Being set by value of
boundary probability of the centre and changing size of parameter of its influence - an average
quadratic deviation (aqd) - it is possible to find such density of probability of influence of the centre
at which the probability of gathering of the information in the limited space reaches the maximum
value.

The purpose of given article is search of density of probability of influence of the centre,
number of the centers of influence and values of their parameters at which the maximum value of
probability of gathering of the information in the set volume space is reached.

2. THE REASON OF EXISTENCE OF THE MAXIMUM OF PROBABILITY

Let's assume that the size of parameter of influence - an average quadratic deviation of three-
dimensional density of probability - is small enough. Provided that in space enough considerable
quantity of the centers of influence is necessary to arrange. It will lead to that total losses of all
centers of influence from not used volumes of zones of influence because of introduction at them
borders will be great enough. On the other hand, losses from not used volumes of in addition
entered centers of influence for information gathering on space periphery will be rather small.

Now we will assume that the size of parameter of influence (aqd) will be great enough. Arguing
how it is stated above, we come to a conclusion that the size of total losses will be defined basically
by losses of not used volumes of influence of in addition entered centers.

This inconsistent situation in definition of total volume losses at gathering of the information also is
the basis for existence of the optimum decision. At it there is such number of the volume centers of
influence, when probability of coverage of the space defined on size will reach the maximum value.
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3. MATHEMATICAL FORMALIZATION OF THE PROBLEM OF QUANTIZATION

We assume that we know family of density of probabilities of zones of influence of the centre
f(x,y,z, ax,ay,az), where 0,,0,,0, the parameters of influence defining degree of disorder of

influence concerning the centre on we rub to its axes. Further for the purpose of simplicity of a
statement of a problem we will believe that three-dimensional density of probability it is
represented in the form of product of three identical one-dimensional density with population means
m and average quadratic deviationso . It means that one-dimensional random variables are
independent and possess identical parameters. Then our formalization will be reduced to
consideration only one density of probability /(x,0). We will provide the general boundary

probability ¢ ,defining size of volume of a zone of the centre of influence — quantum. The there
will be a size less ¢, the it is more size of a zone of influence of the centre, but, on the other hand,
the it is less degree of influence of the centre on quantum border. The quantum is represented a
cube with an edge 2(m —r), where m population mean of an initial zone of influence, and » — an
interval from the beginning of co-ordinates to border of a zone of influence. Otherwise it is possible
to name it an interval, the unilateral limiting size of a zone of influence of quantum on any of three
coordinates. Value of size r is at the set probability ¢ and conditions that six next quanta cover one

quantum at which internal borders densely adjoin quanta of six next quanta. Formally value of size
r should be in result of the decision of the equation:

g=(]C,f(z.0)d2)°. (1)

The right part (1) is probability of hit of a one-dimensional random variable in a unilateral
restrictive zone of quantum. For a restrictive zone on any one co-ordinate it is accordingly received

I C,.f(z, U)dz—i/g =0. In the equation (1) and its consequence a C_ — constant of rationing of
0

density of probability at the accepted value of parameter of influence o . Then the probability of hit
of a random variable in the field of quantum is as:

2m-r

p(r,0)=( [C,f(z,0)dz)*. 2)

Expression (2) is fair only provided that distribution in the field of quantum is spherical. Expression
and for smmncounnoro distributions can be if necessary written down.

Further we will present the sizes of space, on which gathering of the necessary information
should be made by the centers of influence. For simplicity of the analysis we assume that it is a
rectangle with the parties X,Y,Z, presented in determined sizes. Then the necessary number of the

quanta, which had along the parties X,Y,Z, will be accordingly equal:

E(L)+1, E(L)+1, E(L)+1, (3)
2(m—r) 2(m—r) 2(m—r)
where the symbol E means the integer approximated with a lack from the number presented in
brackets.
The probability of a covering of volume of space in quanta of the centers of gathering of the

information can be defined in the form of following expression:

2mr B B B
2(m—r)

Py (q,0) = ( f C, f(2,0)dz) o (4)

In that case when sizes are casual, the probability (4) is represented in a kind:
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moos 2mer B S WHEL I L)
Py (g,0)=[[[C | C,f(,0)du) dFy (x)dF, (y)dF,(2),  (3)
000 r

where F, (x),F,(y),F,(z) — functions of distributions of the sizes of the parties of volume space of
gathering of the information.

Expressions (4) and (5) can be presented and in other kinds if areas of influence of quanta
represent not spheres, and ellipsoids. In them dependences of random variables on all coordinate
axes, besides, can be considered.

4. THE EXAMPLE 1

As one objective realization of an example it is possible to present a reservoir of the limited size
in which there can be a subject dangerous to stay. It is required to define, how many the detection
centers it is necessary to provide and as them to arrange, that with the maximum probability to
receive data on a place of its finding. Centre technical characteristics are known and can change in
some limits. All three one-dimensional coordinates of a zone of the centre of influence are
described by density of probability of normal distribution:

f(x,0)=(C, /N2ro)exp(—(x—m)* /202, (6)
m =30 ed., o —parameter of influence which can change in some limits. We will accept size of
boundary probability g = 0,00000001, and space of gathering of the information we will present a
cube with the party X =100 eo.. It 1s required to find values of all parameters of quantization
provided that the probability of gathering of the information in specified the cubic space reaches the
maximum value.

The problem decision. We are set by some valueo from area of admissible values. From the
equation (1) we find value for the least border » of quantum. We define value of size of an edge of
quantum under the formula 2(m —r) under condition of symmetry of curve density of probability to
a population mean. We find probability of hit of a random variable of influence in the field of

2m—r
quantum under the formula p =( I C,f(z,0)dz)’ . We substitute the received probability p in

expression (4) and we calculate value of the received probability P,,,(g,0) .

Arriving in a similar way for other values o from a range of possible values, we find values of
all set of probabilities P,,, (¢,0) . Definitively, we choose from this set of values that value which i1s
maximum. Then we define values of all necessary parameters accompanying the decision of a
problem of optimization.

In the conditions of our example (the index 0 at symbols of parameters means an accessory of
values of parameters to the optimum decision) it is received for ¢ =0,00000001

max Py, (q,0)=F, =0,893, 0, =892-898 eo.,1r, =4,98 €0.,C; =1, n, =8,

probability of hit of a random variable of influence in the field of quantum p, = 0,986, length of
an edge of quantum / = 50,04 eo. .

Check of correctness of the decision of an example was carried out by comparison of the total
volume covered 7, in quanta, with the set volume of quantization.
So, as a result of the problem decision the answer is received: it is necessary to have eight quanta -
the centers in the form of a cube, forming cubic structure with two quanta in its any edge,
completely covering the set volume of supervision and providing performance of the purpose with
the specified probability 7, .
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5. THE EXAMPLE 2

In the conditions of the optimum quantization, considered in an example 1, suppose, that in
volume kyomuanom space with length of edges some product is distributed in the form of a spatial
suspension. The quantity of a product in a co-ordinate grid of volume is defined by expression:

2 2 2
(=27 -9 -9 o
3 4
According to the results received in an example 1, quantization maximizations accompany
following numerical values: influence parameter o, = 8,92 -898 ed., boundary value of quantum

W(x,y,z)=xyz +[

r, = 4,98 eo., a constant of rationing of density C, =1, number of quanta n, = 8, probability of hit
of a random variable in volume of quantum p, =0,986, length of an edge of quantum
[, =50,04 eo., the maximum value of probability of quantization (a covering of volume X xY xZ
with the party 100 e0.) P, =0,893.

Using necessary values of some of the resulted parameters, we will define average sizes of the
product getting to area of each of eight quanta, and also average total size of a product in the field
of quantization.

Let's enter a designation of size of an average product for quantum ijk a symbol D, . Indexes

i,j,k can accept only values 0 or 1 . For example, the size D,, needs to be defined from
following expression:

4m-3r, 2m—r, 4m-3r,

Dy= [ £, [ £ [W(x3,2) 1 (x)dxdyd. (8)

2m~—r, 2m-r,

All density of probability are identical and equal in the given expression
_(a=m)?
CO

20'3
N2ro,

Calculating everything D, , we receive following numerical values of an average product:
Dy =2,746x10%; D, =136,764; D, =3,395x107; D,,, = 0,681; D,,, =136,764; D,,, = 0,684;
D,,, =0,681; D,,, =3,395x10°".

Jx)=

e

111

Total value of an average product is defined as D = ZD and it will be equal 2,787 x10*. For

ijk >
i,j,k=0
check of this value we will calculate D under the formula:
4m-3r, 4m-3r, 4m-3r,
D= [ £, [ £, ) [W(xy,2)f, (xX)dxdydz =2,774x10* . 9)

The error of calculation of previous value with value (9) will be equal~ 0,5 % .

6. THE CONCLUSION

Task in view of realization of optimum likelihood quantization in sense of filling in three-
dimensional space. The important factors defining existence of the given decision, are use of
boundary probability and influence parameter. The example of the decision of a problem of
quantization is resulted.

Expression for an indicator of criterion function of quantization — probabilities of a covering
quantized volume in space is received. The example of estimation of average quantity of the
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product placed in the set volume of quantization, both separate quanta, and full quantized is resulted
by volume.

The considered questions of quantization can find various practical appendices in three-
dimensional space.
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ABSTRACT

Hydropneumatic part of each complex technical object has its own specifics. It determines the specifics of the
repair work on that part. Based on possesses collected information from experimental study about the failures in
hydropneumatic part of a typical complex technical subject - machine tool by CNC. Synthesized are conclusions and
recommendations for enhancing the effectiveness of using recreational events.
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1. INTRODUCTION

Each user of complex technical objects explores a system called organized restoration
measures. Typically, this system can be improved significantly in a direction of advanced its
efficiency [3, 4, 5]. For this purpose it is necessary to obtain information on the reliability behavior
of objects in a real operation. Obtaining statistics on refusals is long and costly. Process different
approaches are used to gathering information about failures - depending on the goals and
opportunities of the search [1].

The accumulated information on failures of objects is a unique feedback to consumers of
machinery and manufacturers of the objects [2]. The users have the opportunity to improve
operations, as well as working efficiency of the machines. Producers have the opportunity to
identify corrective activities to improve the operational reliability of the objects.

The aim of the present study is to search for reserves in the organization of repair work
hydropneumatic of the machine and to determine certain measures to improve this organization.

2. METHODOLOGICAL FEATURES

The statistical information needed for reliability behavior of objects can be collected in
several major directions.

Using service documentation of repair services is a relatively accessible source of such
information. The main advantages of this method are that it is relatively inexpensive and the already
available documentation does not require significant time resource. The main disadvantage - limited
range of information available on the major directions: conditions of breach of the working
capacity, the most likely reason for the failure; duration of the individual components of downtime
due to failures, the process that led to the failures.

These shortcomings are largely not presented in the other method of gathering information -
monitored operation. Object of study is operated in real conditions. The staff is instructed and in
special forms reflects records the information for the failures. The main advantage of this method -
comprehensiveness of the information collected. Data are collected both for immediate use and for
the elements of renovation work. Main disadvantages are - expensive method, prolonged, distortion
of information from the staff.

Another method which substantially eliminates these drawbacks is the method of laboratory
studies - in laboratory or production conditions, information is collected for the failures by reliable
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specialists in strict compliance with the conditions of exploitation. The main advantage is the high
credibility. Main disadvantages are the need for diverting objects from real operation, the need of
laboratory conditions, and lack of continuous research.

Besides these basic methods of gathering information about failures there are others - eg the
accelerated tests. They are used when dealing with specific problems on the reliability of the
objects.

In this study, the preferred method is the one of laboratory studies for the following main
reasons:

- This method provides the most reliable information about the failures of the objects, in
particular - the organization of restoration measures;

- It gives the opportunity to conduct research under production conditions without the
machine removed from production. The requirements of the manufacturer's operating are and in the
process of testing the machine does not deviate from the production program;

- The effectiveness of the study is increased by the fact that, simultaneously other studies of
reliability behavior of the object conducted.

3. STUDY RESULTS

To obtain results in a form convenient for analysis the accumulated statistics on failures is
preliminary processed. This statistical information is been affixed in pre-forms in which the data are
plotted for each failure: time of occurrence, time of commencement of the recovery time waiting for
repair staff, manifestation of failure, the failure location - subsystem and element.

The processed information is presented in Figures 1, 2 and 3.

In Figures 2 and 3 are plotted on the ordinate the relative frequencies of the timing 7z and ¢p.r.
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Figure 1. Parameter of flow of failures — o in the part Hydropneumatic of a complex
technical object
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Figure 2. Distribution of the time recovery failures — tr in the part hydropneumatic of a
complex technical object
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Figure 3. Distribution of the time downtime due to failures — tp.r in the part hydropneumatic
of'a complex technical object

4. CONCLUSIONS AND RECOMMENDATIONS

Based on the presented results of the study we can point to the following conclusions and
recommendations for improving the organization of the restoration measures:
1. As shown in Figure 1 parameter of flow of failures — o is the failure with relatively uniform

distribution. This means that no one or two main factors determine the frequency of occurrence of
failures. To increase the mean time between failures (MTBF) there is a necessity of complex
activities aimed at the overall organization of repairs, but not its individual elements.

2. In Figure 2 it is shown that there are relatively large periods of time to recover the failure zg.
Make additional analysis shows that the main factors for this are the lack of available spare parts in
stock and use of universal tools instead specialized. Available is a substantial margin for increasing
the effectiveness of the restoration measures.

3. The shown in Figure 3 downtime because of failures in hydropneumatic part lasts 10 + 30
hours is a sign of considerable reserves for increasing the effectiveness of the restoration measures.
This fact is reinforced by registered stays 3 + 10 hours, which are many and relative terms - about
10%. In practice stays of 3 + 10 hours and 10 + 30 hours form many more than half of summary
downtime due to failures in hydropneumatic of the machine. The analysis shows that the main
reason for this is relatively long periods of waiting for recovery. Because of this main
recommendation here is the maintenance of hydropneumatic of the machine to change from
external the service, which at the moment of the study performed it, to repair service of the user the
it self. The choice of a particular embodiment of this corrective measure is subject for further
analysis.

S. CONCLUSION

Within the survey a potential is registered for increasing the effectiveness of the restoration
measures of hydropneumatic part of the surveyed machine, respectively - to increase the efficiency
of the its exploitation. Apparently serious compromises are made in this direction. Even partial
implementation of the above recommendations will make a significant impact.

Finally, the presented approach is applicable also to other complex technical objects different
from the machine tool with CNC, since the latter is a typical complex technical object.
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RESOLUTION
by Science and Application Meeting

MODERN APPROACHES TO ELECTRIC POWER SYSTEM RELIABILITY SUPPORT
Syktyvkar 22-23 May, 2013

The Meeting was devoted to the 60" Anniversary of the Department of Energy of the Institute of
Social, Economic and Energy Problems of the North at the Komi Science Center of the Ural
Division of the Russian Academy of Sciences. The meeting comprised 21 oral presentations and 3
poster presentations (attached); there were 31 actual and 19 distant participants involved, with 16 of
them holding Doctor of Science and 12 Candidate of Science Degrees. The participants represented
academic organizations, institutions of higher learning, industrial science organizations, and
production facilities from the cities of Arkhangelsk, Cheboksary, Haifa (Izrael), Irkutsk, Kishinev
(Moldova), Moscow, Nizhniy Novgorod, Saint-Petersburg, Seville (Spain), Syktyvkar, Vancouver
(Canada), and Yekaterinburg. The Department of Energy team is heartily grateful to all the
participants for their actual and distant involvement in the meeting and for their assistance in
carrying out the event.

The participants have found it necessary to point out the following.

1. Under the conditions of reforms, for supporting reliability of electric power systems and the
United Power System (UPS) of Russia in particular, the following directions are deemed critical:

— Assessing the power system adequacy in the middle term (from one to seven years) and in the
long term (15 years) outlook;

— Developing the generating supply of the areas within the United Power System of Russia and
planning for interconnections between the areas in view of the adequacy level required;

— Development planning for the transmission network based on the probabilistic analysis of the
network reliability and the cost efficiency of power supply to the transmission network nodes;

— Real-time power system state estimation using synchronized phasor measurements;

— Utilizing consumers’ equipment for global navigation satellite systems GLONASS/GPS in
electric power systems;

— Standardization of intelligent protecting devices and automatics.
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2. In 1993-2005, little attention had been given to the issues of power system adequacy assessment
in the development of the United Power System of Russia. The reasons for that were related both to
the management reorganization of the electric power industry and to the power system redundancy
that was caused by a considerable setback in the electric power use. Over the recent years,
however, the situation has appeared to be improving. According to the Russian law “On electric
power industry”, in view of the proposed Technology Regulations for Operating Electric Power
Systems?, and considering the new edition of the Guides for Power System Design Development?,
the System Operator of the United Power System Company ( “SO UPS”, JSC) has been assigned
with the authority role in assessing the power system adequacy.

The annual issues of the medium-term development documents — “Schemes and programs for the
development of the United Power System of Russia for the next seven years” and the “Territorial
development programs for the subjects of the Russian Federation for the next five years” — support
the necessity to realize the proposed requirements in carrying out probabilistic assessment of power
system adequacy in the areas within the United Power System of Russia. The standard adequacy
should be ensured by the UPS System Operator at the level of the United Power System, the
Integrated Power System, and within the UPS areas; and at the nodes of the transmission network,
the standard adequacy should be realized by the Federal Grid Company of United Energy System
(“FGC UES”).

The reports presented at the power system adequacy session have demonstrated that collective
efforts are required from the UPS System Operator and the UPS Federal Grid Company, joined by
academic institutes, universities, and industrial science organizations, in order to further develop the
existing methodical approaches in the following directions:

— Implementation of a model for the design diagram of the United Power System of Russia
incorporating up to 120 areas and 250 system-forming interconnections;

— Improvement of methods and software to include process management recording capabilities
(e.g., loading variations, primary equipment maintenance schemes, water supply and fuel material
availability for hydraulic and thermal power stations, etc.);

— Software development for assessing electric power system adequacy for powering transmission
network nodes;

— Theoretical and practical substantiation for power system adequacy indices instrumental for
making managerial decisions, including data on practical application of adequacy indices in foreign
countries;

— Software development for recording of scheduled and unscheduled outages of primary equipment,
for scheduling the energy use for assessment areas and transmission network nodes, etc.;

— User interface development for making assessments of power system adequacy and its integration
into the middle-term planning for electric power systems.

3. One which has deserved attention is the North American Electric Reliability Corporation
(NERC) that has a valuable experience in annual reliability assessments of the bulk power system

2 Approved by the joint session of the Scientific Council of the Russian Academy of Sciences on
the problems of reliability and security of large power systems and the Science and Engineering
Board at the Non-Profit Partnership ”Science and Engineering Council of the United Power
System” on the 16" of May, 2011.

3 Developed by the OAO Energosetproekt Institute and approved by Non-Profit Partnership
“Science and Engineering Council of the United Power System”, at the Technical Regulation in
Electrical Power Engineering section on the 20" of July, 2012.
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(BPS) in North America provided for a 10-year reliability outlook. The website of NERC
(www.nerc.com) has the reliability assessments presented on display since 1990. The recent
assessment conducted in November 2012 reports on the North American BPS reliability for the 10-
year period observed from 2013 to 2022. The reserve margin provided for 26 assessment areas of

the North American BPS is defined as the difference between the total resource capacity and the
system peak demand in the area (measured in MW or as a percent of the system peak demand). The
resource capacity in an assessment area equals the one-peak generating capacity available in that
area plus the balance of the contractually committed power transfers (both operational and
emergency) from the neighboring areas, plus the supply-side load reduction payable in the market.
The system peak demand in the assessment area equals the total demand minus the capacity that an
operator can reduce in the event of deficiency of resources (by calling back to the customers via
mass media, through voltage reductions, using rotating blackouts, and/or by enabling long-term
contractual arrangements). In terms of NERC, the power system adequacy corresponds to Capacity
Resources Adequacy.

4. Over the recent 25 years, the English-speaking and the Russian-speaking reliability schools of
power engineering have to a great extent been developed independently one from the other. Still
unavailable are Russian versions of such fundamental books on power system reliability as:
Billinton R., Allan R.N. Reliability Assessment of Large Electric Power Systems, Boston,
Dordrecht, Lancaster, Kluwer academic publishers, 1988. 296 p.; Billinton R., Li W. Reliability
Assessment of Electric Power Systems Using Monte Carlo Methods, New York and London,
Plenum Press, 1994. 351 p.; Billinton R., Allan R.N. Reliability Evaluation of Power Systems,
Second Edition, New York and London, Plenum Press, 1996. 509 p.; Li W. Risk Assessment of
Power Systems: Models, Methods and Applications, IEEE Press, 2005, 325 p.; Li W. Probabilistic
Transmission System Planning, IEEE Press and Wiley &Sons, 2011. 376 p.

In this regard, it is deemed necessary to seek assistance from the UPS System Operator and the UPS
Federal Grid Company in publishing the books by W.Li: Probabilistic Transmission System
Planning (2011), and Risk Assessment of Power Systems: Models, Methods and Applications
(2005), which have been translated at the Institute of Social, Economic and Energy Problems of the
North. The former book in Russian translation can advisably be issued in view of its second revised
edition scheduled for 2014.

The report presented by Wenyuan Li at the meeting demonstrated the efficiency of transmission
network development planning performed for one of the regional power systems in Canada based
on the probabilistic reliability and economic analysis.

5. An urgent issue of improving the monitoring system under the conditions of power system
intellectualization can be solved by applying synchronized phasor measurements to power system
state estimation. The presentations at the meeting on this issue resulted in the following outcomes:

— To provide efficient security analysis at a high quality level, the corresponding research activities
in Russia should be increasingly coordinated in the field of observabilty analysis methods and
synthesis techniques using synchronized phasor measurements in power system state estimation.
The Russian UPS System Operator and the UPS Federal Grid Company are envisioned as specific
customers interested in the software products to be developed in order to create prototypes having
efficient knoware and operational instructions along with skilful software development capabilities
for implementing full-fledged applications. An alternative of the UPS System Operator and the UPS
Federal Grid Company being oriented to foreign software developments, which also entails
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maintenance and upgrading, poses an imminent threat of breaking the national cybersecurity and
implies deterioration in domestic power system reliability.

— The presentation reported by the University of Seville from Spain is regarded as a
comprehensive overview covering the results obtained in the course of studies in the field of
synchrophasor-assisted power system state estimation. The researchers from the University of
Seville (Antonio Gémez - Expdsito et al.) had participated in the creation of a prototype complex
designed for evaluation of the Paneuropean network and its components, with reliability evaluation
experiments performed. The presentation demonstrates the efficiency of scientific and practical
efforts joined in the course of investigation and probation of the synchronized phasor-assisted
methods applied to real objects. Expansion of the contacts between Russian and foreign specialists
is deemed beneficial;

— As of today, the poor availability of phasor measurement units for power systems is
hindering implementation of all the benefits of PMU-based power system state estimation, and a
combined use is therefore employed comprising both traditional and synchronized measurements,
which raises strictness of requirements to PMU data validation algorithm. Meanwhile, local
estimation is already available for some objects, with bad data detected for noncritical synchronized
phasor measurements;

— When applying synchronized phasor measurements to the power systems state estimation
and parameter estimation, it is necessary that the systematic errors affecting the estimation results
be accounted for, with the sources identified and the set of observed regularities analyzed for such
errors;

— Measurement placement reinforcement, which provides topological observability under

normal operating conditions, during branch outages and loss of measurements, in view of the
observability quality, will considerably reduce the effect of measurement errors on the accuracy of
resulted estimations;
— In the challenging conditions of incomplete and inadequate information, modern programs for
power system state estimation should allow for the circuit breaker status validation and for
determination of the topology of power system network. Research and methodological
developments for solving this problem are required, taking into account both the digital substation
capabilities and the artificial intelligent techniques available;

— On the basis of Komi power system, a pilot project is advisable to be implemented with
the aim of using PMU-based devices of ENIP-3 model developed by ZAO Energoservice
Engineering Center (Arkhangelsk), which static and dynamic characteristics are in compliance with
the IEEE C 37.118.1 — 2011 Standard; and related applied research can be performed at the Institute
of Social, Economic and Energy Problems of the North (Syktyvkar), aimed at utilizing the PMU-
based devices in state estimation and parameter estimation of the power systems.

6. Global navigation satellite systems GLONASS/GPS provide widely separated locations of power
systems with very accurate time synchronization (100 nanosecond and better) within a common
precision time reference. The synchronization systems based on global navigation satellite systems
(GNSS) can be found prone to the effect of both deliberate jamming and unintended interference.
Noise-immune GNSS equipment providing accurate time synchronization is vitally important for
ensuring improved security and high efficiency of power system performances. Solutions offered by
Russian specialists are instrumental in providing GNSS customers with the equipment with noise
immunity considerably improved.

7. The presentation by V. Gurevich (Israel Electric Corporation) stated that digital protective relays
are produced by some tens of large companies in the world, with the lack of standards regulating
requirements to their size, internal structure and, partially, software. As a result, relays produced by
various companies are not interchangeable, which causes customer dissatisfaction, hinders
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competition, hampers improvement in intelligent protecting devices, and causes increased risks of
grid blackouts in power systems. Standardization for digital protective relays in their design and
software, optimization in the number of functions performed by one module, limited use of free
software logic, clearly defined specifications and testing requirements, improved cybersecurity and
enhanced stability to deliberate jamming, regulation of reliability evaluations and the basic
reliability indices for protective devices, form the important trends in the improved performances of
protective intelligent electronic devices.

8. The presentation made by V. Postolati and E. Bykova (the Institute of Power Engineering, the
Academy of Sciences of Moldova) illustrates the practicability of compact controllable overhead
lines (OHL) to be implemented widely in electricity transmission. Using such lines can reduce
power transmission costs by decreasing the ratio of construction capital investments and by utilizing
backup equipment more efficiently. Improvement of power system performance and reduction in
power loss were demonstrated by example of using compact single-circuit and double-circuit
compact 220 kV OHL as compared to 220 kV OHL of conventional design.

APPLICATION

The meeting program

Y. Kucherov (“SO UPS”, JSC, Moskow), Y.Chukreyev (ISE&EPN KSC RAS, Syktyvkar). The
Development of Power System Adequacy Assessment Methods for Russian UPS in the Medium
Term

N.Belyaev, A.Egorov, V.Chudniy, («STC UPS», JSC, Saint-Petersburg). Development for the
Future Planning of the Power for Computational Models of Russian UPS

L. Medvedev, V.Futjanov. (“Komienergo”, Syktyvkar). The Ensuring of the Reliability of Electric
Power Supply for Consumers in the Komi Republic by “Komienergo”

N.Manov (ISE&EPN KSC RAS, Syktyvkar). Long-Term Reliability Assessments of North Americas
Bulk Power System by NERC

W.Li (BC Hydro, Canada). Probabilistic Reliability and Economic Analysis in Transmission
Planning (N.Manov presented the report in Russian)

V. Oboskalov (Ural Federal University, Yekaterinburg). Filled Demand Algorithm for Power
System Resource Adequacy Determination

M.Chukreyev. (ISE&EPN KSC RAS, Syktyvkar). Power Systems Adequacy Assessment with Usage
Computation Software for UPS of Russia

V.Gurevich (Israel Electric Corporation, Haifa, Israel). Actual Problems of Standardization for
Digital Protective Relays (the video report in Russian)
A.Mokeev. (“Engineering Centre “Energoservice”
Introduction Features of Phasor Measurement Units
G.Nudelman, A.Oganesian, P.Golovin (VNIIR,Cheboksary). The Utilizing of Consumers
Equipment for Global Navigation Satellite Systems GLONASS/GPS in Power Systems. Problems
and Decision Ways (M.Uspensky presented the report)

A. Gomez-Exposito, A. de la Villa Jaén, C. Gomez-Quiles (University of Seville,
Spain). Synchrophasor-Assisted Power System State Estimation (the video report in English, the
translation into Russian was presented by M.Khokhlov)

L.Golub (ESI SB RAS, Irkutsk). PMU-Based Analysis and Synthesis of Power System Observability
L. Kolosok, E. Buchinsky (ESI SB RAS, Irkutsk). Algorithms for Linear State Estimation of Electric
Power Systems by the Test Equation Method Using Synchronized Phasor Measurements

L. Kolosok, E.Korkina, A.Paltsev (ESI SB RAS, Irkutsk). Decomposition of Power System State
Estimation Problem Using WAMS Measurements

, Arkhangelsk). Development, Testing and
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A.Glazunova (ESI SB RAS, Irkutsk). Studies on the Properties of Measurement Information to
Accelerate Dynamic State Estimation of Power Systems (I.Kolosok presented the report)
E.Korkina (ESI SB RAS, Irkutsk). Impact of Instrument Transformer Errors on Synchronized
Phasor Measurements

M.Khokhlov (ISE&EPN KSC RAS, Syktyvkar). 1dentifiability of Errors in the Synchronized Phasor
Measurements

G.Shumilova, N.Gotman, T.Startseva (ISE&EPN KSC RAS, Syktyvkar). Approaches to the Electrical
Network Topology Verification based on Artificial Intelligence Technology

M.Uspensky (ISE&EPN KSC RAS,Syktyvkar), S. Smirnov (Komi RDU, Syktyvkar), Y. Zarubin
(Syktyvkar). Research of Power System Restoration Algorithm after Blackout by Imitating
Modelling

G.Shumilova, N.Gotman, T.Startseva (ISE&EPN KSC RAS, Syktyvkar).Search of the Interrelation
Between Probability of Unsecurity State and Distance from Dynamic Security Boundary for
Regional Power System

V.Postolatiy, E.Bykova (IPE ASM, Republic of Moldova, Chishinev). New Technical Decisions in
Construction of Electric Transmission Lines 110, 220 kV with High Capacity and Reliability
(N.Manov presented the report)

Poster papers

B.Papkov, M.Sharygin (State Technical University, Nizhny Novgorod). Development of
Aggregative Modeling Methods for Production System in Estimation of Power Failure
Consequences

V.Vukolov, B.Papkov (State Technical University, Nizhny Novgorod). Reliability Improvement for
the Distribution Electrical Network

V. Zorkaltsev (ESI SB RAS, Irkutsk). Long-Year Temperature Changes Investigations in the Context
of Heat Supply Reliability

The accepted abbreviations:

ESJ SB RAS - Melentiev Energy Systems Institute of Siberian Branch of the Russian Academy of
Sciences

"FGC UES", JSC - "Federal Grid Company of the United Energy System", Joint Stock Company
ISE&EPN KSC RAS - Institute for Social, Economic and Energy Problems of the North, Komi
Science Center of Ural Division of the Russian Academy of Sciences

“MRSK of the Northwest”, JSC - "Interregional Distribution Grid Company of the Northwest",
Joint Stock Company

"SO UPS", JSC - "System operator of the United Power System", Joint Stock Company

"STC UPS”, JSC - "Scientific and Technical Centre of the United Power System", Joint Stock
Company

VNIIR - the All-Russian Scientific Research Institute of Relay Construction
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