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M30amesnbcmao u asmop Bbipaxarom 2ny6oKyio
npusHamesnbHocMb Ykpaunckol accoyuayuu
Oesimenieli u2opHo20 6U3Heca u ee npesudeHmy
Cepzeto Tpembsakosy

30 (hUHAHCOBYIO NOMOWb B U30AHUU KHURU.

Takse Bbickazbigaemcs 61a200apHOCMb
Bnaducnasy KupuyeHko, dupexmopy azeHyuu
uckyccms «Haw ®opmamy, 3a MeyeHamcKyto
noddepxKy nepesodd KHuU2U Ha GH2AULCKUL S3bIK
U GKMUBHyI0 NO3ULUIO B Oese doHeceHUs
pe3ybmamos YKpAaUHCKOU HayKu

00 MupoB020 coobLjecmaa.

oka3saHbl BblaloWMecs AOCTUXEHUS MUOHEepOB
KOMMbIOTEPHON HayKM W TEXHWUKW YKpauHbl B NepUO
CTaHOB/NIEHUA YKPAWHCKOrO KOMMbIOTEPOCTPOEHMS,
KOTfia B KOPOTKME CPOKM BbIAW CO3[aHbI NepBble Lnd-
pOBble YHUBepcabHble BbIYUCAUTENbHbIE U YNpaBNsi-
folLMe MaLMHBbI, NepBbie GOPTOBbIE KOMMbIOTEPHI ANS
paKeT, NofBOAHbIX 1OJJOK, CYAO0B BOEHHOIO 1 TOProBO-
ro (oTa, MOLHbIE CMELManU3MpOBaHHble BbIYMCIU-
TeNbHbIE KOMMNEKChbl S MOPCKUX TMApOAKycTUye-
CKMX CUCTEM, NepBble KOMMbIOTEPbI A1 UHXEHEPHbIX
pacyeToB, MUKPOMPOLLECCOPbl, MepCcOHaNbHble KOM-
NblOTEPbI, CYNEPKOMMbIOTEPDI.

YHuKanbHble dhoTorpadmm paspaboTaHHbIX TEXHM-
YecKWUX CpefCTB, CONPOBOXAAEMbIE KPATKUMM MosC-
HEHUAMMU, CYLLECTBEHHO PaCLIMPAIOT COAEPXKaHUE 1
06/1eryatT BOCNPUATHE KHUTK.

[ina wupokoro Kpyra yutatenen, CTyAEHTOB BbiC-
WKX y4ebHbIX 3aBefEHUN, yYalMXCs CTapLWnX Knac-
COB LWKOJ, MHTEPECYIOLMXCA NPOWbIM U GyayLMM
KOMMbIOTEPHOI TEXHWKM B YKpauHe.
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Outstanding achievements of pioneers of a
computer science and techniques of Ukraine during
becoming of a Ukrainian computer-building are
described, when in short term the first digital
universal computing and operating machines, the
first onboard computers for rockets, submarines, the
ships of the military and a merchant marine fleet,
powerful specialized computer complexes for the sea
hydro-acoustic systems, the first computers for
engineering calculations, microprocessors, personal
computers, supercomputers have been created.

Unique photographs of those technical devises
accompanied by short descriptions substantially
enhance the content and help the book perception.

For the broad range of readers, undergraduate and
graduate students, high school students interested in
the history and the future of the computer
technology in Ukraine.
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lpe3udeHm HAH YkpauHs!
akademuk b.E. [lamoH

The President of the NAS
of Ukraine B. Paton

BMmecTO
IIPEeOUCIIOBUSA

306peTeHne KoMnbioTepa — LUGPOBOI
M 3/IEKTPOHHOW BbIYNCNUTENbHOWN MalUK-

Hbl (3BM) — cTano ogHMM 13 OCHOBOMO-
naramowmx [OCTUXKEHUNA HAyKW U TEXHUKW.
MpefHa3HayeHHble BHAYane Afs aBToOMaTu3a-
UMM BBIYMCNEHUIA KOMMbIOTEPHI 0YEHb BbICTPO
NpeBpaTUANCh B HE3aMEHUMbIX MOMOLLHUKOB B
WHTENNEeKTYyanbHO! [eATeNbHOCTU YenoBeKa,
BMIOTb A0 MOJHOW 3aMeHbl €ro B Pa3finyHbIX
MHPOPMALMOHHBIX MpPOLEeCccax, CBA3AHHbIX C
M3MepeHneM, KOHTPOJIEM, YIPaBNEHUEM U Lip.

Pa3BuTe KOMMbIOTEPHOW TEXHUKWM COMPO-
BOX[aN0Cb COBEPLUEHCTBOBAHWUEM NPOTrPaMMHO-
ro U anropuTMmUyeckoro obecneyexus. B utore
NoABMANCH UHPOPMALMOHHbIE TEXHONOrUK, NO3-
BOJIAIOLME PeLLaTh, NPaKTUYeCKH, NtoOble 3agaun
u npobnembl BO BCeX 00M1acTAX AeATENbHOCTU
YeNoBEKa, CBA3AHHbIX C MH(OpMaLMe.

B nocneBoeHHble gecaTunetus YepauHa 6bi-
na Btopoi nocne Poccuitckoit ®Pepgepaumu no
06beMy KanuTanoBfOXeHUA B BbIYUCIUTENb-
HYI0 TEXHUKY, B TOM yucne B paboTbl 060pPOH-
HOro Ha3HayeHus.

My6anKaumum, nosBUBLIMECH 33 3TU TOfbl, B
OCHOBHOM OTpa)aloT AOCTaTOYHO BbICOKUM
VYPOBEHb OTEYECTBEHHOr0 KOMMbIOTEPOCTPOe-
HUA, 04HAKO, elle He AaloT NONHOro NpeacTaB-
NeHnA 0 TBOPYECKOM noTeHuuane YKpauHsl To-
ro BPeMEHM, MOCKONIbKY He COAepaT OYeHb
3HaUYMMble Pe3ynbTaThl, NoNyYeHHbIE B 061aCTy
BOEHHOW TEXHUKMU.

ABTOp KHUIH, YneH-koppecnoHaeHT HAH Yk-
pauubl b.H. ManuHoBCKuii, oTaaBwuit Gonee
nojyBeKa CNy)XXeHUI KOMMbIOTEPHON Hayke u
TeXHWKE, WCMONb3ysa OOrartblil KWU3HEHHbIN
onbIT, UHOPMALMIO, NONYYEHHYID OT APYrux
CNeLuannucToB, XpaHALLMECA B apxmMBax AOKY-
MEHTbI, B TOM YMCNIe O paHee CEeKPeTHbIX pabo-
Tax, CyMen yBieKaTeAbHO paccKasartb, Kak C03-
[aBannCb OTEYeCTBEHHbIE KOMMblOTepbl nep-
BbIX M NOCNEAYIOWNX NOKONEHWUN, NepBble YHU-
KanbHble LM(bPOBbLIE CUCTEMbI yNpaBieHUsA
NPOMBILUIEHHOTO U BOEHHOTO Ha3HAYeHUs, KaK
pa3BMBanacb KOMMbIOTEPHAA HayKa TOro Bpe-
MEHU W KTO CTOAN Y UCTOKOB OTEYECTBEHHOrO
KOMNbIOTEPOCTPOEHUA W BHEC 3aMETHbIN BKNAA
B €ro passuTue.

Instead
of Itroduction

machines or computers became one of

the fundamental achievements of the
science and technology. Assigned at the
beginning for the automated calculations,
computers very quickly turned to the irre-
placeable assistants into men in his
intellectual activities up to the complete
substitution of the humans in the different
informational processes related to measure-
ments, control, management, etc.

I nvention of the electronic calculating

Development of the computer technique
was followed by the advancement of
application programs and software. As a
result, information technologies were born
that allowed to solve practically any tasks and
problems in all fields of human activity related
to information.

During the after war decade Ukraine was
second to Russian Federation in investments
value into computer engineering, including
works of defense purposes.

Periodicals of those years mainly reflect
high level of computer-building in Ukraine,
but nevertheless, do not describe completely
creative potential of Ukraine at that time
because do not include very significant
results achieved in the field of military
technique.

The author - B.N. Malinovsky is a corre-
sponding member of the NAS of Ukraine, who
served over 50 years for the benefit of
computer science and technology. Using rich
life experience, information obtained from
other specialists, archival documents
including declassified works, he was able to
tell interactively the story about first and
following generations of the national
computers, first unique industrial and
military control systems, how computer
science was emerging and who stood at the
cradle of the national computer building and
made a tangible contribution into its
development.



Khura o606uaeTr M [JONONHAET paHee
ony6n1KoBaHHbIEe aBTOPOM MOHOrpaduu, us-
JaHa B [IByX BapuaHTax — Ha YKPauHCKOM W
AQHINIMNCKOM, @ TaKXe Ha PYCCKOM U aHMui-
CKOM A3blKax W BKJIOYAET MHOrOYMCIEHHble
tdoTorpacummn, cylwecTBeHHO MONONHAKLWME
COflepXaHue KHUTK.

(MeHOMEH OMUCHIBAEMbIX B KHUTE NIET 3aKJIt0-
YaeTcs B TOM, YTO MMEHHO B 3TO BPEMSA OfHOBpE-
MEHHO pPaCKpbUIUCL GNecTAWMe TanaHTbl ABYX
BblAalowmxca ydyeHbix — Cepres AnekceeBuya
JleGepeBa v Buktopa Muxaitnosumya MmywkKosa, a
B Hay4Hble KOMMEKTUBbI W Ha NpeanpuaTUs
NpULLIO NOKONEHME MONOABIX IIOAEN, MUPOBO3-
3peHune 1 XxapaKTep KOTOpbIX BO MHOrOM ornpe-
Jenuna BoiHa. Npe6biBaHue Ha GpoHTe 1 Tpya-
Hasl XXU3Hb B Tbly 3aCTAaBUW MOJIOAENKb ObICTPO
MOB3POC/IETh, MOHATL LEHY U LN XKU3HU, NpU-
BUIM el YyBCTBA OTBETCTBEHHOCTM, CaMOCTOS-
TeNbHOCTH, yMEHME He NacoBaTb nepep, TPYAHOC-
TAMW. B wuTore obpasoBancs YAWUBUTENbHbI
CMMOMO03 YMYLPEHHbIX OMbITOM YYEHBIX U TOJIbKO
ele BCTYNMBLIMX B TBOPYECKYIO XW3Hb MOJO-
ObIX JII0AEN, rOTOBbIX OTAATb HOBOW HayKe «BCIO
OCTaBLLYIOCA XMU3Hb». BocnpuHsaB Bce nyyuee
OT CBOWX YYMTENeN, OHWU MPOJOMKMUAYN IcTadeTy
Pa3BUTUA OCHOBHbIX HanpaBNeHUN BbIYUCIM-
TeNbHON TEXHUKMN.

CrapToBbIi MMNyAbC Ob1 AAH aKaLeMUKOM
C.A. JleGepeBbiM. B okTbpe 1948 r., korga Ku-
eB ellie 66 B pynHax, B AH YCCP nop ero pyko-
BOJCTBOM Hayasacb pa3paboTka NepBoOi B KOH-
TUHeHTanbHo EBpone, Torpa cekpetHon, Ma-
NON 3NEeKTPOHHON cyeTHOW MawuHbl (MICM).
He3aBMCMMO M MpaKTMYeCKU OJHOBPEMEHHO C
3anafHbIMKU Y4YeHbIMU UM OblNM pa3paboTaHbl
OCHOBHbI€ MPUHLMMbI NOCTPOEHMA KOMMbIOTEPA
C XpaHMMOW B namatu nporpammon. B 1951 r.,
korga M3CM 6bina BBeAeHa B 3KCMayaTaLuio,
OHa oka3anacb eguHcTBeHHow B CCCP perynsap-
HO 3KCnNyaTUpyemon MawuHomn. Ans Toro yto-
Obl 03HAKOMUTb PYKOBOASLLME KPYIW C NMEPBbIM
BBEJEHHbIM B PErynspHyilo 3KCnayatalumio ote-
YECTBEHHbIM KOMMbIOTEPOM, NOf PYKOBOACTBOM
C.A. JlebeneBa o M3CM Gbin nofrotoBneH nep-
Bblit B MMpe (!) cLeHapuii Ans 3aKpbITOr0 KMHO-
tdunbma. Ecnu BCMOMHUTL KOPOTKME CPOKM —
[Ba rOfA3, B KOTOpPble Obla CNpOEKTUPOBAHA,
CMOHTMpOBaHa 1 omaxeHa M3CM, u yuecTs, 4To
B ee pa3paboTKe W CO3AaHWM Y4acTBOBANM BCe-
ro 12 yenosek (Bmecte c JlebeaeBbiM), KOTOPbIM
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The book summarizes and complements
previously written author's monographs, publi-
shed in two versions — in Ukrainian/ English
and in Russian/English - and includes
numerous photo illustrations that signifi-
cantly supplement the book text.

The phenomenon of the years described in
the book can be contributed to the
simultaneous unfolding of the brilliant
talents of the two outstanding scientists —
Sergey Lebedev and Victor Glushkov, and to
the young people generation who came to
the institutes and enterprises, and whose
world view and characters were formed by
the war. The war experience and difficult life
in rearward made youth to grow up quicker,
to appreciate value and aims of life,
engrafted them with feelings of responsi-
bility and self sufficiency, the ability to
withstand obstacles. As a result, an amazing
alloy of the wise matured scientists and
youngsters who were ready to give a new
science «the rest of life» was formed.
Embracing the best from the teachers, they
continue keeping the path of the major
computer technique development.

The first starting impulse was given by
academician Lebedev. In October 1948 when
Kiev was still in ruins, in AS of the Ukrainian
SSR a team led by him had begun development
of the first in the continental Europe,
classified then, Small Electronic Computing
Machine MESM. Independently and simulta-
neously with western scientists he developed
general principles of computer structure that
can store program in the memory. In 1951,
when MESM started full operations, it
represented the only regular used machine in
the USSR. To familiarize authorities with first
functional national computer a script about
MESM was prepared under Lebedev's super-
vision for the first in the world (!) classified
movie about computer. Remembering short
terms needed for the elaboration, construction
and tuning of the MESM - two years — and the
fact that only 12 people (including Lebedev)
with the support of 15 technicians and
adjusters participated in the works, it becomes
clear that Lebedev and his team performed act
of bravery! However, nominated to the State
award MESM project was rejected — result of
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nomoranu 15 TeXxHMKOB U MOHTaXHWUKOB, TO CTa-
HOBUTCA ACHO, YTO YYeHblii U BO3rNABNAEMbIN
UM KonnekTus cosepwwunu nogsur! OpHako,
npefcTaBNeHHas Ha roCyAapCTBEHHYIO MPEMUID
paboTa no cosgaHuio M3ICM 6bina oTKNOHEHA —
CKa3anocb OTpULATENIbHOE OTHOLWEHUE K TOJb-
KO YTO nosBuBLlIENCs KubepHeTuKe. TeM He Me-
Hee, 3Ta U nocnefytoliMe He MeHee 3HauuMble
pabotsl C.A. JlebGeneBa, yBeKOBEUMIN NAMATH O
HEM KaK OCHOBOMOJOXHWKE COBETCKOTO KOM-
NblOTEPOCTPOEHUS.

Mocnepytowme ABaALATL NATb IET CBA3AHbI C
NereHAapHoM NMYHoCTbio — BukTopom Muxan-
NnoBuyeM [MywKoBbIM — OCHOBATENEM U [UPEK-
TopoM MHcTuTyTa knbepHetukn AH YCCP, Hocsi-
wero Tenepb ero uma. Co3gaHHbIi UM B HEBU-
AaHHO KOPOTKME CPOKM — BCEro 3a NATb NeT —
WHCTUTYT, rae paboTan MHOrOTHICAYHBIA KON-
NIeKTUB 3HTY3MACTOB, B OCHOBHOM MONOAbIX
YYEHbIX W UHXXEHEPOB, CBOMMMU OPUTUHANbHbI-
MU UCCNEA0BAHMAMU U BbIAAIOWMMUCS NPAKTU-
YeCKMMU pe3ynbTaTaMu 3aBOeBaN OrFPOMHbIN
aBTopuTeT M cTan «MekKoit» KubepHeTUKOB
Bcero mupa. B atu rogpl B unctutyte u ero CKb
OblAK CO3AaHbI CPELCTBA BBIYMCANUTENLHO TEX-
HUKU L8 UCNONIb30BAHUSA B MHTENNEKTYANIbHO
cdepe, B cucTeEMax ynpaBieHWUs PasNnyHbIMMI
npoueccamu u 06beKTaMu, B CUCTEMAX aBTOMa-
TU3aLMM HAY4YHOrO U MPOMBILIEHHOrO 3KCne-
PUMEHTa, B YHUKa/bHbIX TEXHUYECKUX KOMNM-
NeKCax W CNOXHBIX CUCTEMAxX BOEHHOIO Ha3Ha-
YyeHUs ¥ Ap. XapaKTEPUCTUKM NYHLWINX U3 HUX
HEepeAKO HAYyMHaNUCb ClOBaMU: «BMepBble B
CCCP», «Ha ypoBHE MUPOBbLIX AOCTUKEHUIAY U
T. n. OKONO TpeTn cepuitHO BbIMYCKAaeMOii Bbl-
yncnutenoHon TexHuku B Cosetckom Cotose B
3TW roabl ObIN0 pa3paboTaHO MMEHHO 3[ECh.
Ha ee 6a3e B YkpauHe u 3a ee npegenamu bna-
rofaps akTUBHOM MOMOLWM MHCTUTYTA MOABM-
JIUCb MHOTWME MUOHEPCKWE aBTOMATU3UPOBAH-
Hble, B TOM YNCNe YHUKaNbHble MHDOPMALMOH-
Hble, ynpasnsiolWue, cneyuansHole U apyrue
cuctembl. MHcTutyt u ero nugep — B.M. Tyw-
KOB, onepexas BpeMs, BMIOTHYIO NOJOWAN K
cnepytolemy 3tany — pasBuTuio MHGOpMaLn-
OHHbIX TEXHONOT WA,

®yHpamMeHTanbHble WUCCNEA0BaHUA, BbIMOJ-
HEHHble B VIHCTUTYTE KMOEPHETUKM W ApYrux
opranusaumax AH YCCP, cnocobcTeoBanu pas-
BUTUIO KOMMbIOTEPOCTPOEHNUSA B OTPAC/EBLIX, B
TOM YMCe 3aKPbITbIX OpraHn3aymsx.

the negative attitude to the newly emerging
cybernetics. Nevertheless, this and following
similarly important works of S. Levedev
immortalized his name as founder of the
soviet computer building.

The next twenty five years connected to the
name of Victor Glushkov, almost legendary
personality of the founder and director of the
Institute of Cybernetics, AS Ukr.SSR, that is
carrying now his name.

Created by him for the unseen short terms —
only in five years, the institute employed
multi-thousand team of enthusiasts, mainly
young scientists and engineers, and by its
original research and outstanding practical
results acquired huge respect and became a
«Mecca» for cyberneticists from all over the
world. For those years, in the institute and its
SDB there were devices created for the
intellectual sphere, control systems for the
different processes and objects, automated
systems for the scientific and industrial
experiments, technical complexes in military
etc. Descriptions of the best ones very often
begun with the words «for the fist time in the
USSR», at the «world class level», etc.
Approximately one third of the serial
computer production in the Soviet Union was
developed here. On its basis in Ukraine and
outside, with active help of the Institute, had
appeared numerous pioneering automated,
unique information, control, specialized and
other systems. The Institute and its leader —
Victor Glushkov, moving ahead of time, came
very close to the next step — development of
the information technologies.

Basic research conducted at this Institute
and other organizations of the AS Ukr.SSR
promoted development of the
computer-building at the field organizations,
including classified ones.

Thus, at the beginning of 60th of XX
century developing and serial production of
the computers for the technological pro-
cesses and energy objects control takes place
with great magnitude at Severodonetsk
research-production association «Impulse,
subsidiary of the USSR Ministry of automated
and control machine-building. It is
important to say that over 10 thousand
digital control systems for industrial use in



Tak, HaunHas ¢ 60-x rogos XX Beka NpoeKTH-
poBaHWe M KpyNHOCEpPWIAHOEe MPOU3BOLCTBO
KOMMbIOTEPOB [/ YNPaBAeHUA TEXHONOrnyec-
KUMW NpoLeccamMu Ha NMPOMbILIEHHbIX 00beK-
TaX, aTOMHbIX CTAHUMAX WM APYrUX CIOKHbIX
o6bekTax B 60/bWOM MaclwTabe ocyuwecTBns-
nocb B CeBepofoHELKOM Hay4yHO-MPOWU3BOL-
CTBEHHOM 00beanHeHun «Mmnynbc» MuHu-
cTepcTBa NpU6OPOCTPOEHUS, CPEACTB aBTOMA-
T3aumm u cuctem ynpasnenua CCCP. Jocta-
TOYHO CKa3aTb, 4To B 6osee yem 10 Thicayax (1)
LMGPOBLIX YNPABAAIOLUX CUCTEM PA3NTUYHOFO
Ha3HauyeHus, pa3paboTaHHbIX ¢ yyacTueMm «Mm-
nynbca» M MHOTMX MPOEKTHbIX OpraHM3aLunii
CCCP, 6bin1 MCMOb30BaHbI TEXHUYECKME Cpef-
CTBa, co3fiaHHble B CeBepopoHeLKe.

B KueBckOM Hay4yHO-NMpoOM3BOACTBEHHOM
obbeanHenun «KeaHT» u KueBckom Hayu-
HO-UCCNEe0BaTENbCKOM WHCTUTYTE rMApOnpu-
6opoB Munucrepcrea cygoctpoenus CCCP, roe
Obln pa3paboTaH wUenblit pag CneuuanbHbIX
(Torma 3aKpbiTbiX) PAafMO3JIEKTPOHHbIX W TUA-
pOaKyCTUYECKMX cuUcTeM, B UHTepecax MuHuc-
TepcTBa cypoctpoeHus CCCP 6bino co3paHo
BHEAPEHO B MPOWU3BOACTBO VHUKaNbHOe ce-
MelCcTBO 6OPTOBLIX KOMMbLIOTEPOB, 0becneymnB-
LWMX BbICOKMI TEXHUYECKNI YPOBEHb pPALA CUC-
TeM HaBUrauuu, obHapyeHus, LeneykasaHus,
yNpaBieHWs Ha HaABOAHbIX M MOABOAHbIX, B
TOM uYucne aTOMHbIX, Kopabnsx BoeH-
Ho-mopckoro dnota CCCP, a Takke YHMKaNb-
Hble KOMMNbIOTEpPHbIE KOMMNEKCHl AA rugpoa-
KYCTMYECKOI NOKaLMN NOABOAHbIX JI0L0K.

Pa3paboTaHHble B rOAbl «XONOAHO BOMHbI»
XapbkoBckum HITO «XapTpoHy, NpoM3BOACTBEH-
HbiM 06beguHeHunem (M0) «Kuesckuii pagnosa-
Bog» M [lHenponeTpoBcKUM HKHBIM MalMHO-
CTpOUTENbHBLIM 3aBOfOM MUHMCTEPCTBA CpeaHe-
ro mawwnHoctpoeHns CCCP yetbipe nokoneHus
paKeTHbIX KOMMJIEKCOB, obGecneyuBline Ans
CCCP ctpaternyeckuii naputet ¢ CLUA, ynpasns-
NMCb 6OPTOBLIMU KOMMbIOTEPAMU, CO3AAHHbIMM
B XapbKoBe 1 BbinyckaembiMu B Kuese!

KueBckoe HIMO «Kpucrann» Munucrepcrea
3NeKTpoHHOW npomblwneHHoctn CCCP B 60—
70-x ropax XX BeKa yCmewHo CrnpaBunochb C
pa3paboTKOii U CEPUIAHBIM BbIMYCKOM MEPBLIX B
CCCP n EBpone 60nblinx MHTETPaNbHbIX CXEM
AN KanbKyNnATopoB, [JpYrUX TeXHUYECKnX
CPeLCTB W BOEHHOM TEXHWKM, B KOTOPbIX WC-
nonb3oBanack UudpoBas U aHanoroas aneme-
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the USSR were developed with participation
of «Impulse» and on technical basis created
in Severodonetsk.

At the Kiev Research and Production
Association «Kvant» (Quantum) and Kiev
Scientific and Research Institute of Hydraulic
Devices where a whole line of specialized
(classified then) radio-electronic and
hydro-acoustic systems were developed for the
USSR Ministry of shipbuilding. They also were
responsible for the creation and production of
the unique family of onboard computers that
provided high level of technical capacity for
the navigation, exposure, targeting and
operation systems for the above-water ships
and submarines, including atomic navy of the
USSR, also unique computer complexes for the
hydro-acoustic location of the submarines.

Developed in the years of «Cold war» by the
Kharkov Scientific and Production Association
«Khartron», Production Association «Kiev
Radio Plant» and Dnepropetrovsk South
Machine-building Plant of the Ministry of
middle machine building four generations of
the missile complexes that provided strategic
balance between the USSR and the USA, were
operated by onboard computers developed in
Kharkov and manufactured in Kiev!

In 60-70th of XX century Kiev Research and
Production Association «Crystal» of the
Ministry of electronic industry of the USSR
successfully managed development and serial
production of the first in the USSR and Europe
large integral schemes for calculators, other
technical devices and military techniques that
used digital and analog element base.
Ukrainian plants manufactured almost half of
the semiconductor materials of the USSR.

Kiev Production Association «Elektron-
mash» and Severodonetsk machine-building
plant of the Ministry of machine-building,
automation devices and control systems of the
USSR became first enterprises that organized
multi-serial productions of the control
machines not only for Ukraine but for the
whole Soviet Union.

Impressive achievements of the scientists —
our countrymen — M.A. Kartsev, N.P. Brusent-
sov, LY. Akushsky who worked in Moscow
during the postwar years, significantly added
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HTHas 6a3a. 3aBofbl YKpauHbl BbINYCKaM OKO-
N0 NONOBWHbI NONYNPOBOAHMKOBbLIX MaTepua-
nos, npoussogumbix 8 CCCP.

Knesckoe M0 «3nektpoHmaw» u Cesepopo-
HeUKuin nNpubopoCTpouUTeNbHbIA 3aBog MuHuc-
TepcTBa NpUGOPOCTPOEHUS, CPeACTB aBTOMATU-
3aumu u cuctem ynpasneHuna CCCP ctanu nepsbl-
MW NpesnpUATUSMM, OpPraHU30BaBLIMMU Kpyn-
HOCepuiHOe NPOU3BOLCTBO YNPaBAAWMX Ma-
LWWH He TONbKO ANA YkpauHsl, Ho 1 ans Bcero Co-
Betckoro Coto3a.

3ameyarenbHble JOCTUXEHUA Y4YeHbIX — Ha-
wux 3emnskos, — M.A. Kapuesa, H.[1. bpyceHuo-
Ba, .f. Akywickoro, paboTaBlWKX B NOCJEBOEH-
Hble rofbl B MocKBe, CyleCTBEHHO AOMONHUAN
KOMMbIOTEPHYIO TEXHUKY TOro BpemeHu. B kon-
NEKTUBAX, KOTOPbLIMU OHWM PYKOBOAWIM, Oblnu
paspaboTaHbl YHUKaNbHbIE CYNepKOMMbIOTEpS
ansa 06uierocynapCTBeHHON cucTeMbl Haboae-
HUA 33 KOCMUYECKMUM NPOCTPAHCTBOM MO Nepu-
metpy CCCP, nepBble B MUpe TPOUYHBIA KOMMbHO-
Tep v cneunann3npoBaHHbI CynepKoMNbIOTEp C
CUCTEMOII CYncneHus B octatkax u ap. 06 atom
TaK)Xe KPaTKO rOBOPUTCA B KHUTE.

3a rofibl, 0 KOTOPbIX PaCCKa3blBAETCS B KHUTE,
B YKpauHe 6bin co3aaHbl 6osiee NoNyCoTHU TH-
MOB KOMMNbIOTEPOB M UX MOAUDUKALUA — YHU-
BepcanbHble, Cneuuanu3npoBaHHbele (BKIOYas
OOpPTOBbIE), MUHU- I MUKPO-KOMMbIOTEPHI, Pa3-
paboTka KOTOpbIXx 6a3MpoBanacb Ha OCHOBe
BOCTUXEHUIA 0TeYeCTBEHHON HayKu. bonblmnH-
CTBO M3 HUX ObINM CONOCTaBUMBI C 3apyOeXxHbI-
MW aHaNoramm u BbIMYyCKaANCh CEPUNHO.

VKkpanHa nonHocTblo obecneyuBana cebs
Kagpamu B obnactu paspaboTKuM U UCMONb30-
BaHWA KOMMbIOTEPHOW TEXHUKM U Nomorana B
NOArOTOBKE CMELMUANUCTOB ApYrum pecnybiu-
kam CoseTckoro Coto3a u psgy 3apyOexHbIx
ctpaH. C atoit uenbio B KneBCKOM nonuTexHu-
4ecKoM MHCTUTYTe (B HacToswWee Bpemsa Hauu-
OHaNbHbI TEXHUYECKUI yHWUBepcuTeT Ykpau-
Hbl «KMEBCKMI NONUTEXHUYECKUIA UHCTUTYTY),
Kunesckom yHueepcutete umenn T.I. LleByeH-
kKo (B HacTosiwee Bpemsa KueBCKWii Hauuo-
HanbHbIN yHUBepcuTeT MMeHun T.T. LeByeHko)
M MHOTUX Lpyrux y4eGHbIx 3aBefieHunsax Ykpau-
Hbl GbIIK CO3[aHbl COOTBETCTBYIOWME (aKy/b-
TeTbl U Kadenpsl.

C.A. Nlebepesy v B.M. [nywkosy, cTaBwnmMm
akajemukamy, leposMn couManucTNyeckoro
TpyAa, KaBanepamum MHOTMX OpAEeHOB, Naypea-

to the computer science and technology of
that time. The teams led by them managed to
develop unique supercomputers for the
national space observation system at the
perimeter of the USSR, first in a world modern
ternary computer and specialized super-
computer with calculation system of residual
classes, etc. It is mentioned briefly in the
book too.

For the years that are described in the
book, there were over 50 types of computers
and their modifications, created in Ukraine —
universal, specialized (including onboard),
mini and micro computers, creation of which
was based on advancements of the national
science. Many of them were comparable to
the foreign samples and were in serial
production.

Ukraine was able to prepare all necessary
professionals in the field of developing and
exploitation of the computer technique and
helped other republics of the USSR and some
foreign countries in specialists training. For
that purpose there were appropriate faculties
and chairs created at the Kiev polytechnic
institute (now National technical university
of Ukraine «Kiev polytechnic institute»),
T.Shevchenko Kiev university (now National
Taras Shevchenko University of Kiev) and
many other teaching institutions.

S.Lebedev and V.Glushkov became the
academicians, the Heroes of the Socialistic
Labour, the chevaliers of many orders, the
Laureates of State awards. The International
Computer Society, taking to the account their
outstanding creative results, honored both of
them with the nominative medals of the
computer science and technology pioneers
(post mortem).

The employees of the organizations who
selflessly worked with them grew up into
highly qualified specialists and were
decorated with many state awards of Ukraine
and the USSR - orders, medals, state prizes.

It is symbolic that book was prepared for
the 50th anniversary of the V.Glushkov
Institute of Cybernetics, NASU, — a flagship of
the computer science and technology in our
country.

The title of the book «Store eternally» is
no accident. Those words written by some



Tamu [oCyAapCTBEHHbIX NPeEMUIA B 06GnacTy
HayKu U TexHUKW, MexayHapofHoe KoMMblo-
TepHoe 061LecTBo, OTMeYas BblalolMecs pe-
3yNbTaThl UX HAYYHOW AEATENBHOCTY, MPUCYAU-
710 060MM MMEHHbIE Mefanu NMMOHEPOB KOMMb-
OTEPHOI HayKu U TeEXHWUKU (MOCMEPTHO).

CoTpynHWKM OpraHu3auui, CamoOTBEPIKEH-
HO TPYAMBLUMECA BMECTe C HUMU, BbIpOCLINE B
BbICOKOKBaNM(ULUPOBAHHBIX CMELUANNCTOB,
OblAM OTMEYEHbl MHOTMMM BbICOKUMU NpaBu-
TenbCTBEHHbIMW Harpasammn Ykpaurel u Coert-
ckoro Coto3a — opfeHamu, mefanamu, rocyaap-
CTBEHHBIMU NPEMUAMMU.

CMMBONMYHO, YTO KHUra nossunack K 50-ne-
THI0 MHCTUTYTA KNGEpHeTUKM Menn B.M. Tyw-
koBa HAH YkpauHbl — pnarmaHa KOMNbOTEPHO
HAYKW U TEXHUKM HaLlel CTpaHbl.

Ha3BaHue KHUTM «XpaHWUTb BEYHO» MOABU-
N0Cb He cayyalHo. 3TW CNoBa, HamuCaHHble
Yyen-TO NPOBMAYECKON PYKOW Ha Namnke, B KOTO-
POV XpaHATCA apXWBHbIE JOKYMEHTbI O NOABU-
re cozgarenert M3CM, ¢ noaHbIM NPaBOM OTHO-
CATCA K KONNEKTUBHOMY MOABUTY TBOPLIOB OTe-
YeCTBEHHbIX KOMMbIOTEPOB NEpPBbIX MOC/IEBO-
E@HHbIX AeCATUNETUN.

Ceiiyac, Korga co3faloTca NpeanochiKK ans
cnepyiolwero 3Tana pas3BUTUA YKPaMHCKOro
KOMMbloTepOCTpoeHus, KHura b.H. ManuHos-
CKOT0 MOCNYXWUT BAOXHOBAAKOWMM NPUMEPOM
BAA UX HAacNefHWKOB WM HaWAeT MHOTOYMCIeH-
HbIX YuTaTeNnemn cpeamn HayyHon U UHXEeHEepPHOM
00LLeCTBEHHOCTH, CTYAEHTOB BbICWNX U Cpej-
HUX y4eOHbIX 3aBEfEHN.

Mpe3npeHT HaunoHanbHON akageMnmn Hayk
YkpauHbl akagemuk b.E.MatoH
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prophetic hand on the folder containing
archival documents about act of bravery of
the MESM creators, with unquestionable
right relates to the collective achievements
of the postwar decades' national computers
creators.

Today, when the new opportunities
emerging for the new step in Ukrainian
computer building development, book
written by Boris Malinovsky will serve as an
inspiring example for the new progeny and
will find a numerous readers among
scientific and engineering communities,
students of all levels.

Boris Paton
NASU President

AS USSR - Academy of Science of the Union
of the Soviet Social Republics

AS Ukr.SSR - Academy of Science of the Ukrainian
Soviet Social Republic

NASU - National Academy of Science of Ukraine

IC AS Ukr.SSR - Institute of Cybernetics
of the Academy of Science of the Ukrainian Soviet
Social Republic

VGIC NASU - V.Glushkov Institute of Cybernetics
of the National Academy of Science of Ukraine

SDB - Special Design Bureau
SPA - Scientific and Production Association
SRI - Scientific and Research Institute

Hukmo 0515 nepsbix He 86UBaem gex,
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and there's no sample within history for them...
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3abmTas «MECIINUTEJIbHAS
MaumHa» npodeccopa
A.H. IllykapeBa

anpene 1914 r., 3a yetblpe mecaua Ao
B Hayana [lepBoit MMPOBOI BOWHbI, NpPO-

teccop XapbKOBCKOr0 TexHonoruyec-
Koro mHctutyta AnekcaHap Hukonaesuu Lly-
kapeB no npocbbe MockoBckoro MonutexHu-
YeCcKoro My3es BbICTYNUA 34ecCb C NeKuuen
«Mo3HaHWe v mbilwneHnex». JIeKuus ConpoBOX-
fanacb AeMOHCTpaLuei «MaLIWHbl 10TUYECKO-
O MblLUNEHUSAY, CMTOCOOHON MexaHUYecKu ocy-
LWeCTBAATL MPOCTbIe JOTUYECKUe BbIBOAbI Ha
OCHOBE WUCXOJHbIX CMbICTIOBbIX MOCHIIOK.

Jlekums umena 6onblioit pesoHaHc. MpucyT-
cTBoBaBWKA Ha Hell npodeccop A.H. Cokos
OTK/IMKHYNCSA CTaTbell C NPOBMAYECKMM Ha3Ba-
HueM «MbicnuTenbHas MawmHa» (ypHan «Bok-
pyr cBeTax», 1914, N°18), B koTopo# nucan: «Ec-
N Mbl UMeeM apudMOMeTpEbl, CKNaabiBatoLme,
BblUMTAIOLLME, YMHOXKAIOWME MUNIMOHHbIE YNC-
na MOBOPOTOM pblyara, TO, OYEBULHO, BPEMS
TpebyeT MMETb IOTMYECKYID MalKHy, Cnocob-
Hyl0 fenatb JIorMyeckue BbIBOAbI M YMO3aKto-
YEHUA OJHUM HaXMMaHWEM COOTBETCTBYHLNX
KnaBuL. ITO COXPaHUT Maccy BpeMeHH, 0CTaBUB
YenoBeKy 00/1acTb TBOPYECTBa, rUNOTe3, haHTa-
311, BAOXHOBEHUSA — VLY XU3HW.»

HanomHum, yto B 1914 r., Korga 6bi1 coenaH
poknag v ony6nuMKosaHa ctatbs, AnaHy Metu-
COHY TblOPUHTY, TEHWANbHOMY aHIUIACKOMY
maremaTtuky, onybnukosasiemy B 1950 r. Ha-
WyMeBLWYO CTaTblo «MOXeT M MalwmnHa Mblc-
NNUTL?», Wen BTOpoii roa!

«MawwHa noruyeckoro molwneHusy A.H. Ly-
KapeBa npe[cTasnsia coboit AWK BbICOTOM 40,
BJVHOW — 25 v WwupuHoi 25 cM. B mawnHe nme-
Ancb 16 WTAHT, MPUBOAUMBIX B [BUKEHWE Ha-
aTMeM KHOMOK, PacnofOXeHHbIX Ha MaHenu
BBOJA WCXOAHbIX AAHHbIX (CMbICAOBbIX MOCHI-
nok). KHonku BO3meNCTBOBANM Ha LWTAHTK,
Te — Ha cBeToBOe Tabno, roe BbICBEYWUBANCH
(cnoBamu) KOHEYHbI pe3ynbTar (Joruyeckue
BbIBOAbI U3 33aHHbIX CMbIC/IOBbIX MOCHINOK).

Hanpumep, npn MCXOAHBIX MOCbINKax: ce-
pebpo ecTb MeTassl; MeTabl eCTb NPOBOAHMU-
KW; NPOBOLHMUKMU UMEIOT CBOOOAHbLIE 3EKTPO-
Hbl; CBOOOAHbIE 3JIEKTPOHbI MOJ AeiCTBUEM
3NEKTPUYECKOro NONs CO3[AL0T TOK, Nonyyaem
NOTUYecKne BbIBOAbI:

The Forgotten
«Thinking Machine» of
Professor A.Shchukarev

First World War burst out, professor

Aleksandr Shchukarev of the Kharkiv
technological institute delivered a lecture
called «Cognition and Thinking» in the
Polytechnic Museum of Moscow. The lecture
was accompanied by the demonstration of the
«logical thinking machine», which was able to
carry out mechanically the simple logical
deductions on basis of initial semantic
premises.

The lecture had a great resonance. Prof.
A.Sokov, who was present at the lecture,
responded with an article, prophetically
called «Thinking Machine» («Bokpyr cBeTa,
1914, #18, in Russian). He wrote: «We have
the calculating machines, which add up,
subtract and multiply the millionth numbers
when we turn the lever. Now it is obviously
the time to have a logical machine which
would be able to make the logical deductions
when we press the appropriate buttons. This
will save much time leaving the field of
creativity, hypotheses, fantasies, inspiration
to the human - that soul of life».

We should be reminded, that in 1914, when
the lecture was given and the article was
published, Alan Mathison Turing, the brilliant
English mathematician, who published in
1950 a famous article «Computing machinety
and intelligence» copied many times under
the title «Can the Machine think?», was only
two years old!

«The logical thinking machine» of Shchu-
karev was a kind of box 40 cm high and 25 cm
long and wide. It included 16 bars, set in
motion by pressing the buttons, which were
situated on the initial data board (the board
of semantic premises). The buttons acted
upon the bars, the bars acted on illuminated
indicator board, where the final result
appeared in words. The results were the
logical deductions of the initial semantic
premises.

For instance, the logical deductions of such
initial premises, as silver is metal; metals are
conductors; conductors have free electrons;

I n April 1914, four months before the



— He cepebpo, Ho MeTann (Hanpumep, Meap)
€CTb NPOBOAHUK, @ Cef0BaTeNlbHO MMEET CBO-
OOfiHble 3MEKTPOHbI, KOTOpblE MOA AeicTBUEM
3NEKTPUYECKOro Mons CO3[al0T TOK;

— He cepebpo, He MeTall, HO MPOBOLHMK
(Hanpumep, yronb), a ClefoBaTeNbHO UMeeT
CBOOOAHbIE 3NEKTPOHbI, KOTOPLIE NOA AeiCTBN-
€M 3IeKTPUYECKOro Nos CO3Aal0T TOK;

— He cepebpo, He MeTais, He MPOBOLHMK
(Hanpumep, cepa), a cnefoBaTeNbHO He UMeeT
CBOGOAHbIX 3NEKTPOHOB U HE MPOBOAMT JEKT-
PUYECKUI TOK.

A.H. Wlykapes poguncsa B 1864 r. B Mockse
B CeMbe rocyfapCTBEHHOr0 YNHOBHMKA. OKOH-
yun Mockosckui yHusepcuteT. B 1909 r. 3a-
WWUTUN AOKTOPCKYIO Aucceprtauuio; B 1911 r.
Obl NpUTNalleH B XapbKOBCKUI TEXHONOTUYeC-
KMA MHCTUTYT Ha LOMKHOCTb npodeccopa xu-
muun. Mocnepytowme 25 net ero neparormyec-
KOl M TBOPYECKOMN LeATeNbHOCTM Bblin CBA3a-
Hbl C 3TUM UHCTUTYTOM (BNOCNEACTBUM — Xapb-
KOBCKMI NONUTEXHUYECKWIA).

Kpome xumuu, A.H. LLlykapesa nHtepecosanu
BONPOCHI JIOTMKK MblwneHus. lMepeesn B Xapb-
KOB cbirpan 0oJibliyl0 pofib B €ro XusHu. B
XapbKOBCKOM yHMBepCUTETe Toraa paboTtan xo-
powo u3BecTHbIn B Poccum npodeccop lMasen
Omutpuesuny Xpywes (1849-1909). Mo cneyu-
aNIbHOCTU OH TOXe OblN XUMUKOM W TaKKe, Kak
LLlykapeB, yBneKcs Npo6iemMoii MbllWIEHUS U Me-
Toponorven Hayku. Ewe B 1897 r. oH npountan
Ans npoceccopcKo-npenoaaBatenbckoro Coc-
TaBa XapbKOBCKOr0 YHMBEPCUTETA KYPC NEKLMiA
MO TEOPMU MBILNEHNA 1 31eMEHTaM IOTUKK. Be-
POATHO, B 3TO BPEMs Y HEro BO3HWKNA MbIC/b
BOCMPOM3BECTU «J1OTMYECKOe MUAHUHO» — Ma-
LWKHY, n306peTeHHyto B 1870 r. aHIUACKMM Ma-
TematukoMm Bunbamom Crennn [eBOHCOM
(1835-1882), nmpoctheccopom MaHyectepckoro
yHuBepcuTeTa, KHUry Kotoporo «OcHOBbI Hay-
Ku» usganu Ha pycckom B 1881 r. u, 04eBUIHO,
oHa 6bina usBectHa M.1. Xpywesy. K Tomy xe,
no marepuanam KHUruM npoceccop MatemMatuku
Opecckoro yHuBepcuteta W.B. CnewuHckuin B
1893 r. onybnuKosan crarbio «Jlornyeckas ma-
wuHa [xeBoHcay («BecTHUK onbITHOW HU3MKH
1 3neMeHTapHo matematuku, cemectp XV, No7).

[XeBOHC He NpuaaBan cBoeMy U300peTeHNIo
NPaKTUYeCKOro 3HayeHusa. «J/lornyeckoe nuaHm-
HO» TPaKTOBanOCb W WCMOAb30BaNOCh TObKO
Kak yyeb6Hoe nocobue aas NpenofaBaHus Kypca
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free electrons under the action of electric field
create current; are the following:

— metal (for example, copper, but not silver)
is a conductor, it has free electrons that create
current under the action of electric field;

— neither silver, nor metal, but conductor
(e.g. carbon) has free electrons that create
current under the action of electric field;

— those substances that are neither silver
nor metal and not a conductor (e.g. sulfur) do
not have free electrons and do not conduct
electric current.

Aleksandr Shchukarev was born in the family
of the state official in Moscow in 1864. He
graduated from the Moscow University. In 1909
he defended his doctor's thesis and in 1911 was
invited to take a post of a chemistry professor
in the Kharkov Technological Institute. Next 25
years of his teaching and creative career were
connected with this institute, which later
became a Kharkov Polytechnic Institute.

Besides chemistry, Aleksandr Shchukarev
was interested in the processes of the logic and
thinking. His relocation to Kharkov played a
very significant role in the scientist's life.
Professor Pavel Khrushchov (1849-1909),
well-know at the time in Russia, was working at
the Kharkov University. His specialty was also
chemistry. In the same way as Schukarev he
was keen on the issue of thinking and
methodology of science. In 1897 he had
delivered a course of lectures on theory of
thinking and logic elements for the faculty and
teaching stuff of the Kharkov University.
Perhaps, at that time he came up with the plan
to reproduce the «logic piano» — a machine,
invented by the Manchester University
professor, mathematician William Stanly
Jevons (1835-1882). Jevons' book «Principles
of Science» was published in Russian in 1881,
and Pavel Khrushchov obviously read it.
Besides, in 1893 professor of mathematics of
the Odessa University 1. Sleshynsky published
an article «The Logic Machine of Jevons» based
on the materials of the book (Experimental
Physics and Elementary Mathematics News. XV
semester, #7)

William S. Jevons himself didn't attach
practical significance to his invention. The
«logic piano» was used only as a demonstra-
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noruku. Cyaa no scemy, npoceccop M.L4. Xpy-
LieB, BOCCO3AaBlMiA MalwKHy [IxeBoHca (B Ha-
yane 1900-x rofoB WAM HECKONbKO paHee), Ha-
MepeBasiCs UCMOJIb30BaTh ee Kak yuyebHoe noco-
Ou1e Ha CBOUX NIEKLMAX MO NOTUKE U MbIWIEHUIO.

Nocne cmeptu M.4. Xpywesa B 1909 r. ero
BLOBA Nepefana MalWwuHy XapbKOBCKOMY YHU-
Bepcutety. Kakum o6bpasom A.H. Uykapes
OTbICKaNl ~ MaWMWHY, CKOHCTPYWPOBAHHYIO
M.0. XpywesbiM, — HeusBecTHo. Cam Anek-
caHap Hwukonaesuy B ctatbe «MexaHu3sauus
MbllwneHns» (1925 r.) nuwer, 4To oHa focTa-
Nack eMy «No HacneacTBy».

A.H. lllykapeB Ben 6oablyld MNPOCBETU-
TeNbCKylo paboTy, BbICTyNan € NeKuuamu no
BOMNPOCAM MO3HAHWUA W MbIWIEHUA BO MHOTUX
ropofax Ykpauuel, B MockBe u JleHuHrpage.
MepBoe BpeMsi OH AEMOHCTPUPOBAN MALUMHY,
NOCTPOEHHYI0 XpyLEBbIM, a 3aTEM — CKOHCTpY-
MPOBaHHYD MM camum. B ykasaHHOM Bbiwe
CTaTbe OH 00BbACHAET CBOe M30OpeTeHue:

«fl cpenan nonbiTKY NOCTPOWUTb HECKONbKO
BUOOM3MEHEHHbIN 3K3eMnnap, BBOAA B
KOHCTpYKUMIO [I)KeBOHCA HEKOTOpble ycoBep-
WEeHCTBOBAHUA. YCOBEpWEHCTBOBAHUA 3TH,
BMPOYEM, HE HOCUIM MPUHLMUNNANBHOTO XapaK-
Tepa. fl NpocTo NpuUAan MHCTPYMEHTY HECKOb-
KO MeHblune pa3mepsl, cienan ero Becb U3 Me-
Tanna v yCTpaHun Koe-Kakue KOHCTPYKTUBHbIE
petekTsl, KoTopbiX B Npubope [eBoHca, Hago
CO3HaTbCs, ObIN0 [JOBONLHO NOPAKOYHO. Heko-
TOpPbIM faNbHEWKUM Warom Bnepen Ob10 Npu-
CoefMHeHNe K MHCTPYMEHTY 0c060ro CBETOBO-
ro 3KpaHa, Ha KoTopblii nepepaetcs paboTa Ma-
WWHbI 1 HA KOTOPOM Pe3ynbTaThl KMblLUIEHUS»
NOSBNAIOTCA HEe B YCNOBHO-OYKBEHHOI hopMe,
KaK Ha camoii MalwnHe [I)keBOHCA, @ B 0ObIKHO-
BEHHOW CNOBECHON opMmey.

OpHako rnaBHoe, pocTukerune A.H. Lykape-
Ba, 3aK/04aNoCb B TOM, YTO OH, B OTIM4KE OT
[xeBoHca u XpylieBa, BUAEN B MallMHe He
NpoCTO WKONbHOE Nocobue, a NPeAcTaBns ee
CBOMM CNyLWIaTeNsiM KaK TeXHUYeCKoe CpefcTBO
MexaHu3auum hopmann3yembix CTOPOH MbiLle-
Hus. Ctatblo «MexaHn3aumua mblwneHuns. Mawu-
Ha [I)KeBOHCa» OH HaYMHAET C YNOMUHAHUA UC-
TOPUM CO3AAHMA TEXHWUYECKUX CPeAcTB As
cyeTa: abak (cyeTbl LPEBHUX TPEKOB U PUMASH),
cymmupytowas mawwuHa [ackans, apudmetu-
yeckuit npubop JlenbHuLa, norapudmuyeckas
NMHEeNKa n aHanorosele AuctdepeHumupyLLme

tion device for the course on logic. To all
appearances, Prof. Khrushchov, who reprodu-
ced the machine of Jevons in the beginning of
XX century or even earlier, also intended to
use it only as a device at his logic and
thinking lectures.

After Pavel Khrushchov's death in 1909 his
widow handed out the machine to the Kharkov
University.

It is unknown how 0. Schukaryov had found
the machine, engineered by P. Khrushov.
Schukaryov himself writes in his article
«Mechanization of Thinking» (1925) that he
«inherited» it.

0. Schukaryov was very much occupied with
an educational activities giving lectures on
issues of thinking and cognition in many cities
of Ukraine, in Moscow and Leningrad. At first at
his lectures the scientist demonstrated the
machine, constructed by Khrushov, and then —
his own one. In the above-mentioned article he
also explains his contribution into
improvement of the machine design: «I tried to
create a bit modified model, introducing some
improvements to the Jevons' construction.
Although, these improvements were not of
fundamental importance. I just have made this
instrument smaller, completely metallic and
eliminated some structural defects that were
abundant in the device of Jevons. The next step
forward was connecting a special illuminated
screen, to which the results of machine's work
are transmitted and appeared not in the
conventional symbolic form, as in the Jevons'
machine, but in a usual verbal form».

However the main achievement of
A. Shchukarev was that, unlike Jevons and
Khrushchov, he took the machine not only as
an ordinary teaching instrument, but
introduced it to his listeners as a technical
device, which aim is to mechanize aspects of
thinking that can be formalized. His article
«Mechanization of Thinking. The Jevons
Machine» starts with the history of technical
devices for calculation: abacus (the
counting frame of ancient Greeks and
Romans), the machine of Pascal, which was
used for summing operations, the arithmetic
device of Leibniz, a slide-ruler and analog
differentiating machines for solving equa-
tions. A. Shchukarev describes mechaniza-



MalWHblI ANA peleHns ypaBHeHnin. MexaHu3a-
UMt dopmanusyembix NOrMYeCKUX MPOLECcCOB
A.H. llykapeB paccmaTpuBaeT Kak chepytoLuii
lwar B pa3BUTUM MOAOGHBIX YCTPOICTB, OKa3bl-
BAlOWMX CYLWECTBEHHYIO NMOMOLb YeNOBEKY B
YMCTBEHHOI paboTe. B kauectBe npumepa B
cTaTbe NPUBOAWTCA peleHWe 3afadyu NporHo-
3MPOBAHUS 3NEKTPUYECKUX CBOWCTB BOLHbIX
pacTBOPOB OKMUCNOB XMMUYECKUX anemeHToB. C
MOMOLLbIO MalLIWHBI BbIIN HAWAEHbl BOCEMb Ba-
PWAHTOB PaCTBOPOB 3/IEKTPOIMTOB U HEINEKT-
ponntoB. «Bce 3Tn BbIBOAbLI COBEpLIEHHO Npa-
BUJIbHBI, — MULIET YYEHbIN, — OfIHAKO MbICNb Ye-
NoBeYecKas CUNbHO NyTanach B 3TUX BbIBOAAXY.

Kak nosxe B CoBetckom Coto3e KubepHeTnKy
(B Hayane ee CTaHOBNIEHUs) OOBABUIN JIKEHAY-
Ko, Tak 1 B 20-e rogbl Bo33peHus A.H. LLlykape-
Ba P YYEHbIX OLEHUBANM PE3KO OTPULIATENBHO.

B 1926 r. Ha cTpaHuuax xypHana «[log
3HameHeM Mapkcusma» (N°12) npodeccop
W.E. OpnoB oTmevan:

«...MpeteHsnn npodeccopa llykapesa,
npefcTaBAsWeEro WKoabHoe nocobue [xe-
BOHCA B KAYecTBe «MbICAsALWEro» annapara, a
TaKXXe HaWBHOe U3yMJeHuWe ero cnylwarenei, —
BCE 3TO He NINLIEHO HeKOTOporo komuama. Hac
XOTAT ybepuTh B GOpManbHOM XapaKTepe Mblll-
NeHNs, B BO3MOXHOCTM ero mexaHusauum». K
YeCcTy XypHana, ero pefakuma He cornacunach
CO B3[/1A4aMu aBTOPA CTaTby.

MocnepHtoto nekumio A.H. Llykapes npoyn-
Tan B XapbkoBe B KoHLe 20-x rogos. CBot Ma-
WWHY OH Mepefan Ha Kadenpy Matematuku
XapbKOBCKOro yHuWBepcuTeTa. B panbHeiwem
cnep ee notepsncs.

B uctopuu pasButua nHGOpMaLUOHHbIX
TexHonoruii B YkpauHe u B 6biBem Cosert-
ckom Coto3ze umsa A.H. LllykapeBa cBsi3aHO C
Ba)XHbIM LLAroM B 06n1acTu cpeacTe 06paboTKu
MH(OPMaLMKU — aKTUBHOW NponaraHpow BaX-
HOCTM 1 BO3MOXHOCTM MexaHu3auuu (B Aanb-
Heifluem — aBTOMaTu3auuu) dopManusyembix
CTOPOH JIOTUYECKOro MblwneHus. [1, 11, 12]
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tion of logical formal processes as a next
step in the development of calculating
devices that can help people essentially in
their intellectual work. In the article he
gives an example of the predictions for the
electric properties of the chemical elements
oxides in water solutions. With a help of the
machine eight different variants of
electrolytes and none-electrolytes solutions
were found. «All these deductions are
absolutely correct, — the scientist writes, -
however, human thought was too much
confused with these conclusions».

In the 1920th A. Shchukarev's expressions
got a really negative evaluation from some of
his colleagues, likewise later in the USSR
cybernetics was proclaimed a pseudo-science
from the very beginning of its formation. In
1926 professor I. Orlov wrote in the magazine
«Under the Banner of Marxism»: «Pretensions
of professor Shchukarev, who demonstrates a
school device of Jevons as a «thinking»
apparatus, and the naive amusement of his
audience, are comical. He tries to convince us
that thinking process has a formal nature and
can be mechanized». We should pay due to the
magazine: its editorial staff disagreed with the
article author's opinions.

A. Shchukarev gave his last lecture in
Kharkov at the end of 1920ts. He handed out
his machine to the mathematics department of
the Kharkov University. Later its track was lost.

In the history of information techno-
logies development in Ukraine and in the
former USSR A. Shchukarev' name is
connected with an important step of the
information processing engineering. It is
his active propaganda of the importance
and possibility of the mechanization
(further - automation) of the parts of
logical thinking that can be formalized.

MammHa «<JIOTrMYeCcKOor'o MenIeHua>» A.H.llykapeBa

Aleksandr Shchukarev (1864-1936) designed
«Logical thinking machine» that was able to carry
out mechanically the simple logical deductions

Jl0euyecKue 8bl800bI HA OCHOBE UCXOOHbIX

llyrapes Anexcandp Hukonaesuy
(1864-1936). [locmpoun mawuHy
«J102UH4eCK020 MbILWIeHUS», CNOCOBHYIO0
MexaHuy4ecKu ocyuwecmsiams npocmeie

CMbICJI08bIX NOCBIJIOK

based on initial semantic premises

Xpywes llasen [lmumpuesuy (1849-1909)
npogeccop XapbKkoB8cKo20 yHusepcumema.

Bunbsmom Cmernu [xesoHcom (1835-1882)

Pavel Khruschov (1849-1909), professor of the
Kharkov University, in 1897 reconstructed «logical
piano» — a machine, invented in 1870 by English
mathematician William Stanly Jevons (1835-1882)

3abbimas «MbiciumesbHas
MawuHa» npogeccopa
A.H.Uykapesa, 1914 2.

The forgotten «Thinking :: P
machine» of professor
A. Shchukarev, 1914

B 1897 2. oH BoCnpou3sen «n102u4ecKoe NUAHUHO» — MAWUHY,
u3obpemeHHyio 8 1870 2. aH2nULCKUM y4eHbIM MameMamuKom
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OTKprITHIE aKageMlnKa
B.E.JlamkapeBa

onee 400 net (!) — pno Hayana XX Beka
B CO34aTeNn BbIYUCIUTENbHbIX CPELCTB

MCMONb30BaANU [ECATUYHYID CUCTEMY
cuncnenus. Ins npencrasnenuns uudp npume-
HANOCb KOMECO C AeCcATbIO 3ybLamu, a Ynucen —
Habop Takux Kosnec. MimeHHo Tak B XVII B. ObI-
NN CO3AaHbl NPOCTENILINE YCTPONCTBA ANA CyM-
MWUPOBAHMWSA, BbIYUTAHUA U YMHOXEHUA Yucen
(mawwuHbl Mackans u JleitbHMUa), B KOTOPBIX
ncnonb3oBanoch oT 8 go 13 konec.

B XIX B. aHmuMiCKMii yyeHblii Yapnb3 beb-
OMAX CMPOEKTUPOBaN M YACTUYHO MOCTPOM
«aHaNUTUYeCKy0 MalKUHY» — NepBylo LMdpo-
BYIO BbIYMCIMTENbHYIO MaWWHY C NpOrpam-
MHbIM yNpaBfieHWEM, BKIOYAIOWY0 NATb YCT-
pOWCTB — apudMeTMYecKoe, NamMsATb, yrnpasne-
HUs, BBOAA 1 BbIBOAA (KakK B MEPBbIX 3/IEKTPOH-
HbIX KOMMbtoTepax). ApucMeTYECKoe yCcTpoit-
CTBO U MaMsATb OblIN CMPOEKTUPOBaHbI Ha OC-
HOBe 3ybuaTblx KoNlec 06LMM KONMYeCTBOM 60-
nee 50 ThIC.!

B cepepuHe XX B. C nepexofom OT fecATUY-
HOW K ABOMYHOI CMCTEME CYMCAEHUA Aas 3TOM
LeNn CTann UCMoNb30BaTb NEKTPOMArHUTHbIE
pene u 3NeKTPOHHbIe namnbl (MOYTU OfHOBpE-
MEeHHO). 3aTeM 6onbLIOe pacnpoCcTpaHeHUE No-
Jlyymna namsaTb U JTOTMYECKUE INEMEHTBI, B KO-
TOPbIX MCNONb30BaNUCh (heppuTHble ceppey-
HUKW. [ocTeneHHo 3TU U MHOTUe Japyrue, Aoc-
TaTOYHO FPOMO3AKME U HEHALEXHbIE HOCUTENN
MHdOpMaLMK, ObIIN BbITECHEHbI 3EMEHTaMM
Ha 6a3e TPAH3UCTOPOB, KOTOPblE, COBEPLIEH-
CTBYACb, NPEBPATUINCL B MHTErpasbHble cxe-
Mbl, COflepXallue BHayane ThicA4YM, a nosgHee
— MUNJINOHbI KOMMNOHEHTOB.

3a 50 neT Mcnonb30BaHMA TPAH3UCTOPOB Y
HUX He MOABUIOCb Cepbe3HbIX KOHKYPEHTOB.
EcTecTBEHHO 3apaTb BONPOC — KTO Xe Gbln nep-
BOOTKpbIBaTenemM usnyeckux 3cdeKTos, no-
JIOXKEHHbIX B OCHOBY TpaH3ucTopa? Ytobbl OT-
BETUTb Ha Hero, yoepem ele ogHO «benoe nat-
HO» B Pa3BUTUM MH(OPMALMUOHHBIX TEXHOJIO-
rMin B YkpanHe. 3T0 CBA3aHO C [EATENbHOCTbIO
BblJalolleroca yKkpauHckoro ¢u3uka Baguma
EBreHbeBuya Jlawkapesa (1903-1974). O no
npaBy fomxeH 6bin Obl nosy4nTs Hobenesckyto
npemuio No u3nKe 3a OTKPbITUE TPaH3UCTOP-
Horo addekTa, KoTopoil B 1956 r. 6binK ynoc-
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Discovery of the
Academician V.Lashkarev

ounders of calculating devices had
F been using decimal scale of notation

for more then 400 (!) years, until the
beginning of XX century. Figures were
embodied with the help of a wheel with ten
jags, and numbers — with a set of wheels. In
XVII century the simplest devices for
summation, subtraction and multiplication of
numbers (Pascal and Leibniz machines) were
created in such way. They have used from 8 to
13 wheels.

In XIX century the English scientist Charles
Babbage projected and tried to create the
«analytical engine», the first calculating
machine with program management, which
had five devices: arithmetic operational,
memory, input and output (resembling the
first computers). The arithmetic device and
memory were designed on the basis of more
then 50 thousand notch wheels!

In the middle of XX century, after the
transfer from decimal notation to binary one,
electromagnetic relays and electronic tubes
begun to be used for this purpose (almost at
the same time). Then it was memory and
logical elements that became widespread, in
which ferrite cores were used. Gradually,
these rather bulky and unreliable mediums
were replaced by the elements based on
transistors, which improved and changed
into integral schemes that included, at
first, thousands and then - millions of
components.

Transistors don't have any serious rivals for
50 years of their use. The question arises as to
who was the discoverer of physical effects,
assumed as a basis of transistor. It is one more
blank spot in the history of information
technologies in Ukraine. It is connected with
work of an outstanding Ukrainian physicist
Vadim Lashkarev (1903-1974). He should have
received by right the Nobel Prize in physics for
transistor discovery, which was awarded to
American scientists John Bardeen, William
Shockley and Walter Brattain in 1956.

As far back as in 1941 Vadim Lashkarev
published the articles «Investigation of the
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TOeHbl aMepuKaHckue ydyeHble [IxoH bapguH,
Bunbam Woknu, Yontep bpatteitH.

Ewe B 1941 r. B.E. Jlawkapes ony6nukoBan
cTatbio «MccnepoBaHne 3anuparnlmx cnoes
meTofom Tepmo3oHaa» (M3sectua AH CCCP.
Cep.dbus., 1941, T. 5) u B CcoaBTOpCTBE C
K.M. KocoHoroBoit ctatbto «BausHue npume-
celi Ha BeHTMNbHBIN HoTO3dDEKT B 3aKuUCK
mepu» (Tam xe). OH YCTAaHOBMA, 4TO CTOPOHBI
«3aMOPHOro CNoA», PacnoioXeHHOro napan-
NenbHO rpaHuLe pasfena MeAb — 3aKUCb Me-
LM, UMEIOT NPOTUBOMOJOXHbIE 3HAKW HOCUTe-
nei Toka. 3TO fBAEHME NOMY4YUN0 HasBaHue
p-n nepexoga (p - oT positive, n — or
negative). B.E. JlawkapeB packpbin U mexa-
HU3M MHXEKLUN — BaKHellero ABNeHUs, Ha
OCHOBE KOTOPOTO AeMCTBYIOT NOAYNPOBOAHM-
KOBble JMOAbI M TPAH3UCTOPbI.

MepBoe coobuieHMe B aMepUKaHCKOW neva-
T O NOSBAEHWUM NONYNPOBOLHUKOBOMO YCUAU-
TenA-TpaH3ucTopa nossuioch B uionie 1948 r.,
cnycta 7 net nocne ctatbu B.E. Jlawkapesa.
Ero u3o6peTtatenu — amepuKaHCKUe yyeHble
bapavH n bpatTeitH nownn no nyTu co3faHus
T.H. TOYEYHOrO TpaH3ucTopa Ha 6ase Kpuctan-
na repmanus n-tuna. lMepebiil 06HaaexnBato-
WM pe3ynbTaT OHW NONY4YUAn B KOHLe 1947 .
OnHako npu6op Ben cebs HeyCTOMUMBO, €ro xa-
PaKTEpPUCTUKW OTNMYaNUCb HenpepcKasye-
MOCTbIO, ¥ MO3TOMY MPaAKTUYECKOro npumeHe-
HWA TOYEYHbI TPAH3UCTOP He NoayYua.

B 1951 r. B CLLIA nosiBuncs 6onee HafexHbii
NNOCKOCTHOI TpaH3ucTop n-p-n tuna. Ero cos-
pan Woknu. TpaH3ncTOp COCTOAN M3 Tpex Cno-
€B repMaHus n, p U n TMna, obuei TonwmnHoi 1
CM 1 6Gbl1 COBCEM He MOXOX Ha mocneayoLime
MUHUATIOPHbIE, @ CO BPEMEHEM — U HeBULUMbIe
rna3y KOMMNOHEHTbI MHTErpaibHbIX CXEM.

YiKe yepes HeCKONbKO JIET 3HAYMMOCTb N306-
peTeHns aMepuKaHCKUX YYEeHbIX CTana 04yeBma-
HOM, 1 OHYM Bbln 0TMeYeHbl HobeneBckoit npe-
Muen. Bo3moxHo, HayaBLascsa «X0n0Has BOi-
Ha» U CyleCcTBOBABLIMIA TOTAA «Kene3Hbll 3a-
HaBeC» Cbirpany CBOK POJSib B TOM, 4TO Hobene-
BCKUM naypeatom He ctan B.E. Jlawkapes —
nepBOOTKPbIBaTENb P-N nepexofa B MOAynpo-
BOAHMKax. Ero MHTepec K NoNynpoBoAHMKAM He
Obln cnyyanHbiM. HaunHas ¢ 1939 1. 1 fo KoHua
XW3HU yYeHblil NOCnefoBaTeNbHO U pe3ynbTa-
TUBHO 3aHUMaNCs UccnefoBaHnem ux gusnyec-
Kux CBOMCTB. B pononHeHwe K [ByM MepBbiM

locking layers with the hot probe technique»
and «Influence of admixtures on photovoltaic
effect in copper hemioxide « (joint authorship
with K. Kosonogova). He ascertained that
sides of the «locking layer», situated parallel
to the boundary «copper-copper hemioxidey,
had opposite current carriers charge. This
phenomenon was called p-n junction (p-
positive, n— negative). Vadim Lashkarev also
discovered mechanism of injection, the major
effect on which basis semiconductor diodes
and transistors act.

The  initial report  about the
semi-conducting transistor-amplifier in the
American press appeared in July 1948, seven
years after the Lashkarev's article. The
inventors — American scientists Bardeen and
Brattain - created a so-called point-contact
transistor on the basis of n-type germanium
crystal. They received the first encouraging
result in the end of 1947. However the device
conducted unstably and its behavior was
unpredictable. That was why the
point-contact transistor wasn't used for long
in practice.

In 1951 in the USA Shockley created an
n-p-n type plane transistor, which was more
reliable. The transistor consisted of three
germanium layers of n, p and n type, 1 cm
wide and was absolutely unlike the future
tiny and then - invisible to the eye
components of the chips.

In a few years significance of the American
scientists invention was recognized by Nobel
Prize. Perhaps, the beginning of the «cold
wary or the «iron curtain» obstructed Vadim
Lashkarev from becoming the Nobel Prize
laureate. His interest in semi-conductors
wasn't accidental. From 1939 and till the end
of his life scientist consistently and fruitfully
investigated their physical qualities. Further
to his two pioneering works, in 1950 Lashkarev
together with V. Lyashenko published an
article  «Electronic ~ State on  the
Semi-Conductor's Surface» (Jubilee Collection
to academician Abram Joffe 70th birthday,
1959), in which they described the study
results of surface phenomenon in
semi-conductors. Later those results became
the basis for work of integrated circuits on
field-effect transistors (FET).



pabotam oH u B.W. JlaweHko ony6aukoBanu
CTaTbio «INEKTPOHHbIE COCTOAHUA Ha MOBEpX-
HoCTU monynpoBofgHuka» (H06un. cbopH. K
70-netnio akag. A.®. Modde, 1950 r.), B KOTO-
poVi onucanu pesynbrathl UCCAELOBAHUIA NOBe-
PXHOCTHbIX IBNIEHUIA B NOIYNPOBOJHUKAX, CTaB-
liKe OCHOBOI PaboThl MHTErpaibHbIX CXEM Ha
6a3e nonesbix TPAH3UCTOPOB.

Mop pykosopcTeom B.E. Jlawkapesa B Hava-
ne 50-x rogoB B UHcTtutyTe chmsmkm AH YCCP
Obl10 OpraHM30BaHO NMPOU3BOLCTBO TOYEYHBbIX
TPaH3NUCTOPOB.

CcdhopmupoaHHas B.E. JlawkapeBbiM Hayy-
Has WKoja B 0611acTM GU3MKKU NMOAYNPOBOA-
HWKOB CTaHOBUTCA ofHOI 13 Beaywmx B CCCP.
[pu3HaHMeM BblfaOWMXCA Pe3ynbTaToB CTa-
no cosgaHue B 1960 r. MHcTutyTa nonynpo-
BogHukoB AH YCCP, koTopblit BO3rnaBun
B.E. Jlawkapes.

YyeHblii pofmncsa u nosyyun Beiclwee obpa-
30BaHue B Kuese, 3atem pa6otan B JIeHUH-
rpage. K coxaneHuto, nepBble rofbl ero TBOp-
YeCcKOM [eATeNbHOCTM COBMANU C rogamu
penpeccuit. OH 6bIN apecToBaH M BbiC/NaH B
ApxaHrenbck, rae 3aBegosan kadepgpoin du-
3uku B MeanHcTuTyTe (B0 1939 r). Mocnepny-
folne, camble NIOAOTBOPHbIe 35 neT cBoe
Xu3Hu, Bagum EBrenbeBuy nposen B Kuese.
OH ocTaBun nocne cebs nnesgy y4eHUKOB,
BbIPOCIIMX B KPYMHbIX YYEHbIX, KOTOPblE yC-
newHo NpofomkatT Havatele B.E. Jlawkape-
BbIM MCCNEA0BAHUS.

B.E. JlaiukapeB ABnseTcA NUOHEPOM UH-
thopMaLMOHHBIX TexHONOruM B YKpanHe u B
CCCP B 06nacTu TPaH3MCTOPHOM 3JIeMEHT-
HOM 6a3bl CpeACTB BbIYUCIUTENbHOW Tex-
HUKWU. BnosHe cnpaBepsuBO cuMTaTh €ro u
OAHUM U3 NepBbIX B MUPE OCHOBOMOJIOXK-
HUKOB TPaH3UCTOPHOW MUKPO3JIEKTPOHMU-
Ku. B 2002 r. umsa B.E. Jlawukapesa npucBo-
€HO 0CHOBaHHOMY UM WUHcTUTYTY nosynpo-
BoaHuKoB HAH Ykpaunsl. [1, 11, 12]
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In the beginning of 1950s production of
point-contact transistors was organized at
the Institute of Physics, AS Ukr.SSR, under
the leadership of Vadim Lashkarev. The
scientific school in the semi-conductors
physics field formed by Lashkarev, became
one of the leading in the USSR. In the
recognition of its outstanding results in 1960
the Institute of Semi-Conductors, AS Ukr.SSR,
was created and Vadim Lashkarev was
appointed as its head.

The scientist was born and graduated from
the university in Kiev, later he worked in
Leningrad. Unfortunately, his career started
in the period of repressions. He was arrested
and exiled to Archangelsk, where he served as
a chairman of the physics department at the
medical institute till 1939. The next 35 years
of his life were the most fruitful and were
connected with Kiev. Vadim Lashkarev
trained a constellation of successors, who
successfully continue the research, started by
their teacher.

V. Lashkarev is a pioneer of information
technologies in Ukraine and in the former
USSR regarding the field of transistor
element base for computing devices. It is
fair to consider him one of the first world
transistor microelectronics founders. In
2002 NASU Institute of Semiconductors,
founded by Vadim Lashkarev, was named
after him.

IIepBOOTKDPEIBATEID

Badum Eszexbesuy Jlawkapes (1903-1974). OCHOBONONIOKHUK |
MUKPO3/IeKMPOHHbIX mexHono2uli 8 YkpauHe. B 1941 2. nepssiil 8 mupe |
IKCNEepUMeHMasbHO 0BGHAPYXU p-n Nepexod U pacKkpbii MexaHusm |
3/1eKMPOHHO-0bIPOYHOU Ougdy3uu, Ha ocHose Komopbix 8 200b! Benukol |
OmeyecmseHHoU BoliHbI UM GblaU c030aHbI nepssie 8 CCCP nonynpo8odHUKoBbIe
0uo0bl,

Vadim Lashkarev (1903-1974), the founder of the microelectronic
technologies in Ukraine who discovered in 1941 p-n junction and described
the mechanism of electron-hole diffusion that was used to create first in the
USSR semiconductor diods during the WWII and at the beginning

of 50th first in Ukraine triodes

Baoum EgzeHbesuy Jlawkapes u

npe3udenm AH CCCP Cepzeli MsaHosuy Basunos
B8 npe3uduyme KoHgpepeHyuu

no stomuHecyeHyuu. Mad 1948 2.

Vadim Lashkarev and President

of the AS USSR Sergey Vavilov

at the conference on luminescence

head table. May 1948

Omoen ¢pomonposodumocmu UHcmumyma
nosynposodHukos AH YCCP.

AKademuK u e20 y4eHuKu.

Hayvano 60-x 22. XX seka

: The Institute of Semiconductors,
i AS Ukr.SSR, Department of Photoconductivity.
: The academician and his students at the

beginning of 60th of XX century

Badum EgzeHbesuy Jlawkapes cpedu
npenodasamesieli 0CHOBAHHOU UM Kagheops!
¢u3suku nonynposooHukos Kuesckozo
20cydapcmBeHH020 YHuUBepcumema

um. T.I. lllesyerko. Hayano 50-x 22. XX sexka

Vadim Lashkarev is among faculty members
of the founded by him Chair of Semiconductors
Physics at the Kiev State University.
Beginning of 50th of XX centure




Ymems dame Hanpassexue -

NPU3HAK 2eHUAbHOCMU.
®. Huywe

OCHOBOIIOJIOXKHIUK

oTedYueCTBEHHOI'O

KOMIIBIOTEPOCTPOEHNUSA
«XpaHUTb BEYHO»

Aekabpe 1976 r. coctosnoch 3acepa-
B HUue yyeHoro coseTa MHcTUTYTa KMbEp-
Hetukn AH YCCP, nocBsweHHoe 25-ne-
TWIO BBOAA B PEryNfpHyl0 3Kcnayaraluuio nep-
BOrO B KOHTWHEHTanbHoW 4actu EBponsbl
KoMmnbloTepa — Manoi 31eKTPOHHOW CYETHOM
mawuHbl (M3CM), co3gaHHoi B WHcTuTyTe
anektpotexHukn AH YCCP nop pykoBoAcCTBOM
Cepres Anekceesuya JlebepeBa (1902-1974).
BeicTynuBLINIA HA 3acefaHNK [UPEKTOP UHC-
TMTyTa akagemuk B.M. [nywkoB Tak oueHwun
TBOpYeCKui Bknag cosparens MICM:
«He3aBucMMO 0T 3apybexHbIX YYeHbIX
C.A. Nlebepes pa3paboTan NpuUHLMMbI NOCTPOE-
HUA KOMMNbIOTEpPA C XPaHUMOI B NaMATH Npor-
pammoii. lof ero pyKoBOACTBOM CO3[aH nep-
Bblll B KOHTUHEHTaNbHOM YacTu EBponbl KOMMb-
toTep, B KOPOTKME CPOKM pelleHbl BaHble Ha-
YYHO-TEXHUYECKME 3aauu, YeM BbIO Mosoxe-
HO Hayano COBETCKOW LIKOe MPorpaMMmMpoBa-
Hus. OnucaHue M3CM cTano nepebiM y4eOHM-
KOM B CTpaHe MO BbIYMCIUTENbHON TEXHUKE.
M3CM aBunace npototunom bonblioi 3nekT-
POHHOII cyeTHOM MawwwnHbl BICM. JlabopaTtopus
C.A. JlebeneBa cTana opraHu3aLMOHHbIM 3apo-
Ablwem BblyncautenbHoro LeHTpa — Bnocnes-
cTBun NHcTtutyTa knbepHetuku AH YCCP».
YrBepxpeHne B.M. Mnywkoea o TOM, 4TO
C.A. JlebepeB — HE3aBMCMMO OT y4eHbIX 3anaaa
— pa3paboTan NpuHLMNbI NOCTPOEHUS KOMMbIO-
TEpOB C XpPaHMMOW B NaMATU NPOrpamMMmoit —
NPUHLNNUANBLHO BaXHbli MOMeHT. WmeHHO
XpaHeHWe Nporpammbl B ONEpaTMBHON NaMATH
CTano 3aBeplialollym Warom B pa3BUTUMN nep-
BbIX KOMMbOTEPOB. Ha 3anafe 3TOT Wwar cBA3aH
c nmeHem [hkoHa ¢oH HeitmaHa. Mockonbky
BbiCKa3biBaHue B.M. MywkoBa nogTBepxaaet-
CA PALOM apXMBHbIX [LOKYMEHTOB M BOCMOMM-
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Ability to show the way
is a sign of a genius.

F. Nietzsche

Founder
of the National
Computerbuilding

«Story eternally»

n December 1976 the academic council
I conference of the Institute of

Cybernetics Academy of Science of the
Ukrainian SSR was devoted to the 25 years of
exploitation of the first in the continental
Europe Small Electronic Computing machine
(MESM), which was created in the Institute of
Electrical Engineering AS Ukr.SSR under the
Sergei Lebedev leadership (1902-1974).

The head of the Institute academician Victor
Glushkov evaluated Lebedev's innovative and
creative achievements in the following words:
«Independently of foreign scientists, S. Le-
bedev elaborated the construction principles
for the computer with program that can be
stored in operating memory. Under his
supervision the first computer in the
continental Europe was created, important
scientific and technical tasks were resolved in
the short terms and the Soviet school of
programming was founded. The MESM
description became the first country textbook
on computer engineering. The MESM served as
prototype for the Big Electronic Computing
Machine BESM. The laboratory of S. Lebedev is
the Computing Center organizational germ,
that later transformed into the Institute of
Cybernetics».

The statement that S.Lebedev elaborated
the construction principles for the computer
with a program stored in memory inde-
pendently of western scientists, expressed by
V. Glushkov, is fundamentally important.
Namely, storage of the program in the
operating memory was the final step in the
first computers development. In western
countries this stage is linked to the name of
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HaHuamu nioaei, pabotaswmx c C.A. Jlebene-
BbIM, MOXHO YTBEPXKATb, YTO HApAAY C [)KOHOM
toH Heitmanom C.A. JlebepeB paspabotan u
ocyuwectsun B8 MICM npuHuMn xpaHeHus npor-
pamMMbl B OMEPATUBHOW NaMATH KOMMbIOTEPA.

Ha 3acepaHun 3aKpbITOro y4eHOro COBETa
WHCTUTYTOB JNEKTPOTEXHWKM W TennoaHepre-
Tkm AH YCCP ot 8 sHBaps 1951 r. (npoTokon
N1) C.A. Nlebepnes, oTBeYas Ha BONPOCHI nocne
Joknapa o M3CM, ckasan:

«fl Meto faHHble No 18 MalwuHam, paspabo-
TaHHbIM aMepPUKaHLAMK, 3TU AaHHblE HOCAT Xa-
paKkTep peknambl, 6€3 Kakux-n1ubo cBefeHUi,
KaK MalWHbl YCTPOEHbI», U aanee: «Mcnonb3o-
BaTb 3arpaHUYHbIN OMbIT TPYAHO, TaK Kak ony6-
JIMKOBaHHble CBEJJEHNSA BECbMA CKYMbI».

B KopoTko# 3anucke, HanpasieHHoi B AH
CCCP B Havane 1957 r., C.A. Jlebenes KoHcTa-
Tupyet: «B 1948-1949 rr. mHoI GbiNK pa3pa-
60TaHbl OCHOBHbIE MPUHUMMNbI MOCTPOEHNS NO-
[OOHbIX MALWMWH. YYUTHIBAS UX UCKNIOYUTENbHOE
3HayeHue ANA HapOAHOro X03AWCTBA, a TaKkKe
otcytcTeue B Coto3e Kakoro-nMbo onbiTa Mx
MOCTPOMKM W 3KCMyaTauum, s NPUHAN pelle-
HUE KaK MOXHO ObICTpee cO34aTb Manyko 3NeKT-
POHHYIO CYETHYIO MALWMHY, HA KOTOPON MOXHO
ObI10 6bl MCCNe[0BaTb OCHOBHblE MPUHLMMbI
NOCTPOEHUsA, NMPOBEPUTb METOAUKY pelleHus
OTAENbHbIX 337a4 U HAKOMUTb IKCMIyaTaLMOH-
HbI ONbITY».

He cnyyaitHo M3CM BHauvane pacwmndposbl-
Banacb Kak «Mopenb 31eKTPOHHOM CYeTHOM
MaLWWHbI», U NUWb No3xe c1oBo «Mopenby 6bi-
N0 3aMeHeHo cnoBoM «Manas».

B ykasaHHoMm Bbiwe npoTokone C.A. JleGe-
peB otmeTun: «[1o AaHHbIM 3arpaHUYHO NuTe-
paTypbl NPOeKTWpOBaHMe WM NOCTPOiKa Malu-
Hbl BefeTcs 5—10 neT, Mbl XOTUM OCYLLECTBUTb
MOCTPOMKY MalMHbI 33 2 roAax.

HeBeposTHO, HO y4yeHOMy yAANoCh peann3o-
BaTb 3TOT NPOEKT B TaKOW KpaTyanwmii cpok. Pa-
60Ta 6bina Hayata B 1948 1., a yxke B KoHLe 1950
r. 3apabotan maker MICM. B 1951 r. M3CM 6bI-
Na NpUHATa B perynsapHyilo akcnayatayuio. Ha
HeW, eANHCTBEHHOW B TO BpeMs, Becb 1952 1. pe-
WaNuCb BaXHeiilwmne 3afayn: parmeHTsl pac-
YeToB M3 06NacTU TepMosaepHbIX NPOLECCOB,
KOCMWUYECKUX MONIETOB W PAKETHOM TEeXHUKMU,
LanbHUX INHWIT 3neKTponepeaay u p.

OnbIT co3ganus u akcnayatauum MICM, kak
u npegnonaran C.A. Jlebepes, no3sonun emy B

John von Neumann. And as the words of
V. Glushkov are supported by the series of
archival documents and his colleagues'
statements, we can assert that Lebedev was a
developer of the stored-program computer
principle as well as John von Neumann.

On January 8, 1951, at the Institute of
Electrical Engineering and the Institute of
Heat and Power Engineering, AS Ukr.SSR,
academic council private session (minutes #1)
Lebedev reported on MESM and gave the
following answer to the question from the
audience: «I have got the data on 18
machines, elaborated by Americans. This data
is a kind of advertising material and does not
include any facts about the construction of
the machinesy, and then: «It is really hard to
use the foreign achievements, because the
published information is very limited.»

In a short note, sent to the Academy of
Science of the USSR in the beginning of
1957, S. Lebedev states: «In 1948-1949 I
elaborated the main construction principles
of such machines. Taking into account their
significance for national economy and being
aware of the fact that there is no experience
of such machine building and exploitation in
the USSR, I decided to create a small compu-
ting machine, which would be used to
investigate the main construction principles,
to check the problem solving techniques and
to accumulate the experience of exploitation».

Not by chance MESM was deciphered at first
as «Model Electronic Computing Machine,
and later the word «model» was replaced by
the word «small».

In the above-mentioned minutes S. Lebe-
dev pointed out: «According to the foreign
literature data, the projecting and construction
of the machine last for 5-10 years. We intend
to build a machine in 2-year term.»

Incredibly, but scientist managed to realize
this project in such a short-term. The work was
started in 1948, and MESM began functioning
in the end of 1950. In 1951 MESM was handed
over for reqular commission. It was the only
machine of such class at the time and during
1952 it was used to solve the most important
problems: calculation fragments for the
thermonuclear processes, space flights and jet
engineering, power lines, etc.



KpaTyaiilme cpoku (3a nmocnepytouiue apa ro-
pal) cospatb bosbluyio 371EKTPOHHYI0 CYETHYIO
MawmnHy — b3CM.

B cratbe «Y konbibenu nepeoit IBM» C.A. Jle-
6eneB Ha3ean MICM «nepBeHLIEM COBETCKOIA BbI-
yncnutenbHoit TexHukm». bICM Cepreit Anekce-
eBWY xapakTepu3oBan Tak: «Korga mawmHa 6bi-
N1a roTOBa, OHAa HMYYTb HE YCTynana HOBEMLIUM
aMepUKaHCKMM 06pasliam W ABAsANA NOANUHHOE
TOPXKECTBO Mell ee co3patenen.»

OcHoBHble mpuHUMNbl nocTpoeHns M3ICM
CNnepyloT U3 ONUCaHNUA MaLIWHbI, UMEIOLWEerocs B
KHUre (paHee cekpeTHoW) «Manas 371eKTPOH-
Has cyeTHas MawwuHay (asTopsl C.A. Jlebeges,
JI.H. Jawesckuii, E.A. Wkabapa, 1952 1.).

1. B mawwuHe ncnonb3yercsa [BOMYHAA CUCTe-
Ma cuucneHus. 2. B coctaB MawwuHbI BXOAAT
NATb YCTPOWCTB — apu@MeTMyeckoe, NamaTH,
ynpasneHus, BBoAa W BbiBoga. 3. [porpamma
BbIYUCNEHWI KOLMPYETCA W XPAHUTCA B NaMATH
nofobHO Yucnam. 4. BoluncneHus ocyllecTens-
loTCA aBTOMaTM4yeCKM Ha OCHOBE XPaHUMOW B
namaTK nporpammsl. 5. Mlomnmo apudmertnyec-
Kux, BXOAAT NOrMYeckue onepauun — cpaBHe-
HUS, YCJIOBHOTO M 6e3yC/I0BHOTO NepexofoB. 6.
[lamATb cTpOMTCA NO MepapXUyecKoMy NpUHLK-
ny. 7. ins BbIYMCNEHWI UCMONB3YIOTCA YUCNO-
Bble METOAbl pelleHns 3aaay.

B 1955 r. Ha KoHdepeHuun B [apmwragTe
noknag C.A. Jlebenesa o b3CM npoussen ceH-
cauumio: MmanousBecTHas 3a npepenamu CCCP
MaluMHa Oblna MpU3HaHa camoil OblCTpOAeN-
cTytowen B EBpone.

Cyna mo BOCMOMWHAHUAM COBPEMEHHWMKOB,
3aMmblcen co3paatb LUdPOBYIO BbIYNCIUTENbHYIO
MaLLMHY BO3HMK Y YY4EHOrO elle 10 nepee3na u3
Mocksbl B Kues.

Mpodeccop A.B. HeTywun, OKOHUYMBLINIA
MOCKOBCKMI 3HEPreTuyecKunii MHCTUTYT 3a Hec-
KOJIbKO JIET 10 BOWHbI, BCOMUHAET: «Pe3ynbTa-
TOM MOMX WCCNeAOBaHWIA ABUNACh KaHAMAATC-
Kas guccepraums Ha Temy: «AHaNNU3 TPUTTEPHBIX
3N1EeMEHTOB ObICTPOAENCTBYIOWMX CYETYMKOB
umnynbcoB». Kak N3BECTHO, 3NI€KTPOHHbIE TPUT-
repbl CTanu Mo3fHee OCHOBHbIMU 3neMeHTaMu
LMdpoBOI BblYMCIUTENBHON TexHUKKW. C camoro
Hayana 3Toi paboTel B 1939 r. 1 [0 ee 3aWuTl
C.A. JlebeneB c BHUMaHWeM U 0pobpeHnem OT-
HoCuncA K MouM uccnefoBaHuam. OH cornacun-
s 6bITb ONMOHEHTOM MO AUCCEpPTaLMM, 3alnTa
KOTOpOt cocTosanach B KoHue 1945 r. B 1o Bpe-
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The experience of MESM construction and
exploitation made it possible for Lebedev to
create in the next two years a Big Electronic
Computing Machine — BESM.

In the article «At the Cradle of the first
Computer» Lebedev called MESM a «firstling of
the Soviet computer engineering». He
described BESM in the following words: «When
the machine was created, it was comparable to
the latest American models. It was a triumph
of ideas of its creators.»

The main principles of MESM construction can
be found in the previously classified book «Small
Electronic Computing Machine» authored by
S. Lebedev, L. Dashevsky and E. Shkabara
(1952). Here are those principles:

1. Machine uses binary notation.

2. Machine consists of five devices:
arithmetic, memory, operational, input
and output.

3. Computing program encoded and kept in
the memory, as well as data.

4. Calculations implemented automatically
on the basis of the memory-stored
program.

5. Besides arithmetic operations, machine
implements the logical ones: comparisons,
conditional and unconditional transitions.

6. Memory built on the hierarchy principle.

7. Calculations done by digital tasks solving
techniques.

At the 1955 conference in Darmstadt
Lebedev's report about BESM caused a
sensation. The machine, unknown outside the
USSR, was recognized as the most fast-acting
in Europe.

According to the references of Lebedev's
contemporaries, the idea to create the digital
computing machine came to his mind before
the war, when scientist lived in Moscow.

Professor Anatoliy Netushyl, who had
graduated from the Moscow Energy Institute
several years before the war, recalls: My
research resulted in the Ph.D. thesis «Analysis
of the trigger elements of fast-acting impulse
countersy». It is known that later electronic
triggers became the basic elements of the
digital computer devices. From the very
beginning of the work in 1939 till its defense,
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Ms elle HUKTO He noao3pesan, uto C.A. JleGepnes
HaYMHaeT BbIHAWKBATL MAen codfanus uudpo-
BbIX BbIYUCAUTENBHBIX MALLMHY.

¥eHa yueHoro A.l. Jlebepnesa 3anomMHuna,
KaK oceHblo 1941 r., korga MockBa norpyxa-
nack B TEMHOTY M3-3a HanetoB (alNCTCKOM
aBMaLWK, MyX HafoAro 3anupancs B BaHHOM
KOMHare, rie MOXHo Obl10 6e3 onaceHus BKAIO-
yaTb OCBelyeHMe, U Yacamu nucan B TONCTON
TeTpaAn HEMOHATHbIE i KPYXOUYKM W Nanouku
(HyNU M eQnHULBI, UCNONb3yeMble AA 3anucH
yucen B ABOUYHOI CUCTEME CUNUCTEHUS).

3amectutens C.A. Jlebepesa no naboparto-
pvu, roe cospgasanacek b3CM, a.1.H. B.B. bap-
AV CBUAETENbCTBYET, 4YTO Obln pasroBop C
Cepreem AnekceeBuyem, B KOTOPOM TOT CKa3aln,
4TO, ecnu Obl He BOWHA, TO paboTy Mo CO3AaHMI0
LM POBOIA 3NEKTPOHHOI BbIYNCIUTENLHOW Ma-
WWHbI OH Hayan Gbl 3HAYMTENBHO paHbLUe.

OtmeTnm, yto B 1939-1947 rr. B CCCP ka-
KMX-1160 nyb6amKaumit no ABOMYHON cucteme
CYMCNeHNsa, 0 MeTOAMKe apudMeTUyecKux
onepauuii Hag ABOUYHBIMU YUCNAMU, O CTPYK-
Type NEKTPOHHOM BbIYUCIUTENIBHON MALIWHBI
He ObiN0. B M3BECTHLIX K TOMY BpEMEHU pe-
NenHoW BblYMCAUTENbHOW MawwuHe Mapk-1
(CLUA, 1944 r.), 3neKTPOHHO BbIYNCANUTENb-
Hoi mawwnHe IHWNAK (CLUA, 1946 r.) ucnonsb-
30BannCb [ECATUYHbIE CUCTEMbl CYUCIEHUS.
B peneitHbix mawmnHax K.Lly3e Z-1 (lfepmanus,
1937 r.),Z-2 (Tepmanus, 1938r.), Z-3 (Tepma-
Hua, 1941 r.) ncnonb3oBanacb ABOWNYHAS
CUCTEMA CYMCEHUA, OfHAKO, Ny6nukauum o6
3TUX MalWWHax MNOABMAMCH NUWb CNYCTA Hec-
KONbKO NeT nocie BTopoil MUpPOBOW BOWHbI.
WmeHHO B NpefBOEHHbIe U NepBble NOCIeBo-
eHHble roabl C.A. JlebegeB He3aBUCUMO OT
3apybexHbIX yyeHblx pa3paboTan MeTofuKy
onepayuii NpUMEHUTENbHO K [LBOUYHON CUC-
TemMe CUYUCNEHUA, CTPYKTYPY U apXUTEKTypy
M3CM. Co3paHue ee ObI0 BECbMA HE MPOCTOI
3ajayeil, C KOTOPOI yyeHblit bnectawe cnpa-
BUACA.

B apxuBe MHCTUTYTa 3neKTpofuHaMuKm (pa-
Hee 3nekTpoTexHUkM) AH YCCP xpaHuTcs nanka
C LOKyMeHTamu o co3paHun MICM. Yba-To 3a-
60Tn1Bas pyka 6onee nofyseka Hasaa Hanuca-
Na Ha HeW cnoBa «XpaHUTb Be4yHo». OHM oKa3a-
JINCb NPOPOYECKUMU.

S. Lebedev treated my research with attention
and approval. He had agreed to serve as
opponent during the thesis defense, which took
place in the end of 1945. At that time nobody
suspected that S. Lebedev was elaborating the
idea of digital computing machine creation.»

Scientist's wife Alice Lebedeva used to say
that in autumn of 1941, when attacks of
fascist air forces plunged Moscow into the
darkness, her husband closed himself in the
bathroom, where he could safely switch on the
light, and was writing for hours in his thick
notebook some strange circles and sticks
(zeros and ones, which are used in the binary
notation).

Doctor of technical science Vsevolod
Bardyzh, who was Lebedev's deputy in the
laboratory, where BESM was created, recalls
that during the conversation with a student
S. Lebedev mentioned that, if not the war, he
would have started working on the digital
computer construction much earlier.

We should be reminded that in 1939-1947
there were no publications about binary
notation, principles of arithmetic operations
with binary code and computer structure yet.
Decimal notation was used in the machines
known at that time, which were the relay
computing machine Mark-1 (USA, 1944) and
the electronic computing machine ENIAC
(Electronic  Numerical Integrator and
Computer, USA, 1946). Namely during the
pre-war and early post-war years S. Lebedev
elaborated the principles of operations with
binary notation and the structure and
architecture of MESM. Its creation was a really
hard task, but the scientist managed to solve
it brilliantly.

In the archive of the Institute of Electro-
dynamics (formerly electrical engineering),
AS Ukr.SSR, there is a folder containing
documents about MESM development. Some-
body's caring hand wrote prophetic words on
it: «Store eternally.»



4 stuBapst 1952 r. [pesunnym AH CCCP sacayma ok-
nag C.A. Jlebenesa o BBose Masoii 5/1€KTPOHHOI CYETHOM
Mammisl — MOCM B akemryaranimo. B Bbimiicke n3 mpoto-
KOJIA 3aCe/IaHUs TOBOPUTCS:

CoB. cekpetHo  IK3.
[pesnanym Axazemun nayk CCCP
ITocranoBenue
ot 4 stBapst 1952 1. Ne 4-4cc r. Mocksa
O BBOJIE B 9KCILTYATAILIIO
Mauioit c4eTHOI 3JIeKTPOHHOI MaIIUHBIL.
Hoxaanunk npod. C.A. Jlebenen

Boimmucka

[Ipesummym Axanemin mayk CCCP ormeuaer, uto cor-
nacHo nocraHosiaenuto Cosera Munucrpos CCCP ot
1.VIIL 1951 r. 3a Ne 2754-1321¢ UncTutyT TOYHOI MeXaHu-
ki u Boruncsurenstoil texunkn AH CCCP coBmectHO
Nucrnryrom amexrporexuukn AH YCCP B IV xaprazne
1951 1. BBest B 9KcIIyataimio Maiyio cueTHy0 3J1eKTpOH-
Hyt0 ManmHy, apisongyiocst nepsoii 8 CCCP 6bicTposeii-
CTBYIOIIEH 2JIEKTPOHHON 1I(hPOBOI MAITUHOI, TOBEIEHHOM
JIO COCTOSTHUS IKCILTyaTALMH.

TpuaBast 60JIBITOE 3HAYCHHE JIEJTY COBIAHIS COBPEMEHHBIX
CPEJICTB BBIYHCTUTETBHON TEXHUKH 1 HEOOXOMMOCTH PACIITH-
pennst atux padort, [pesmmym AH CCCP nocranoister.

1. Jlonoxuts Cosery Munmcrpo CCCP o BBome B
akciuryataiuio repsoit 8 CCCP GbictpozeiicTBymoiieli cuet-
HOIT 9JIEKTPOHHON MaITnHbL.

2. 3a ycnennyio paboTy 10 CO3AHMIO i BBOILY B 9KCILIY-
ataiio Masioil cYeTHO 2JIeKTPOHHOIT MalMHbl 0ObABHTH
OaaroapHocTh pyKoBoguTemo pador aeiicts, 4. AH YCCP
C.A. Jlebenesy, ct. ayy. corp. E.A. IlTka6ape, JI.H. [Tanresc-
xomy, mmkenepam A.JL [maxermn, B.B. Kpaiinmmkomy n
C.B. [orpebunckomy.

3. OGasarp Orzenenue (HUNKO-MATEMATHICCKUX HAYK
AH CCCP BcemepHO yeumuTh paboTy 110 MOATOTOBKE K HC-
TI0JIb30BAHUIO OBICTPOEHCTBYIONIIX AJIEKTPOHHBIX CYETHBIX
ManiH B yupexaernax Axagemin rayk CCCP.

[Ipesupent Axagemin vayk CCCP akagemuk
/nonrmuch/ A.H. Hecmesinon

[maBHbIi yueHsbIi cekpeTapb

[Ipesummyma Axazemun nayk CCCP akazemnk
/mnoamucs/ A.B. Torunes

[TepBast IBM Hasbiasach Maioii JIeKTPOHHOIT CUETHOI
marmroil. Hecmotpst Ha ckpomHOe ci0Bo «Maiasi», oHa
nacunTbiBaza 6000 3IeKTPOHHBIX JIAMIT 1 €/[Ba YMECTUIACH B
JIEBOM KPBLJIE JIBYXITAKHOTO 3/[aHUsT OOUIEKUTHS OBIBIIETO
monacteipckoro nocesika Meodanst B 10 kv ot Kuesa.

Lo BoitHbI B 9TOM 3/1aHun pazmertascs husman Kuesckoit
TICHXUATPUdecKoil 6ompruipL [utreposisl, Berymnis B Deo-
(ano, niepecTpesisiim GOTbHBIX 1 3aHSUIN 3[IaHITE IO/ TOCITH-
Tasb. Bo Bpems 00CTpenoB mpu ocBoboskAeHnn Kuesa snanue
TIOJTYYHII0 OOMBIINE TOBPEXK/IEHIS. B TAKOM BIJIE OHO ITOCTY-
o B pacriopsukernie AH YCCP B 1948 1. u Obu10 niepezia-
10 VIHCTUTYTY 97IEKTPOTEXHUKIT LTSI Pa3Melenns 1abopato-

pui mpektopa nucrutyta C.A. Jlebenesa. B nomypaspyurer-
HoM Kuese apyrux BoamozkHocteil e Gbuio. Ao Gblr clIoxk-
uerit meprioxt B sku3in AH YCCP, tombko 4to pesBakympo-
BAHHOI1 ¢ Ypasa B noypaspyiennsiit Kues.

Cosmas MOCM, C.A. JlebeieB 1 BO3IIABJISAEMbLI UM KOJI-
JIEKTUB COBEPIIIIIH, Ka3aI0Ch Obl, HEBO3MOKHOE. YUHThIBAs
ato Uncrutyt anexrporexunkn AH YCCP 8 1952 r. mpesic-
TaBu paboty 1o cosrariio MOCM k CrajmHCKoi pemMum.

CexpeTHo IK3._
CrupaBka

0 TBOPYECKOM YUACTHI B pazpabotke Maiioif aeKTpoH-
HOII CYETHOI! MaIIMHBI

1. Jlebenes Cepreii AnekceeBnd, AeACTBUTEIbHBIN Y/IeH
AH YCCP, 10KT0p TeXHHYEeCKHX HayK, 3aB. Jaboparopueii
Ne 1 Mucrutyra snexrporexanku AH YCCP u 3a8. nabopa-
topueit Ne 1 VIHCTHTYTa TOUHOI MEXAaHUKH U BBIYMCIIUTENb-
noii rexuukn AH CCCP — pykoBouTesib paboThl, aBTOP OC-
HOBHbIX M/Iefl 1T KOHCTPYKIIMH, PyKOBOAMBIINI Pa3paboTKOi
1 HAJIAJIKOI1 BCETO YCTPOICTBA B 1IeI0M. ABTOP MOHOTpadmu
«Mautast a71eKTPOHHAS CUETHAS MAIINHA.

2. Jlamenckmii JleB HaymoBuy, crapimil HayqIHbI COT-
pyasuk Uncruryra anexrporexunku AH YCCP, kanauaar
TEXHIYECKNX HAYK — pa3paboTKa ¥ HAlaJKa BCETO YCTPOii-
cTBa B 11e710M. ABTOpP MoHOrpacdum «Maiast aleKTpoHHas
CUETHAS MAITNHAY.

3. Illkabapa Exarepnia AsekceeBHa, CTapIivii HAYYHbI
corpyauuk Vucruryra anexrporexuukun AH YCCP, kanu-
JIaT TEXHITYECKHX HAyK — Pa3paboTKa 1 HalaIKa aBTOMATHYEC-
KOT'0 YIIPaBJIeHNS MAITNHOIL, CHCTEMBI MATHUTHOTO 3all0MIHA-
HIUSE 1 YIIPABJIEHHST 3aIIOMUHAIONME YCTPONCTBAMI. ABTOD
moHorpadun «Masast S7eKTPOHHAS CYETHAS MAIITIHAY.

Jupexrop Nucruryra anekrporexunkn AH YCCP
yi.-kop. AH YCCP /nounucs/ A.Jl. Hecrepenko
Cexperappb mapropranusaimu /moamics/ B.A. Kamenesa
[Ipenceparens Mectkoma /moamucs/ V.M. Cupota

PaboTa 6e3ycioBHO 3ac/yKnBaza mpeMun. TBopsi B Te ke
TOJIbl, UTO ¥ 3apyOeKHbIE YUeHbIe (HO B 3HAUNTEIBHO 00JIee
Tpyanbix yeaosusx), Cepreit Asekceesuy Jlebenes cymeln
CaMOCTOSTEJILHO Pa3paboTaTh OCHOBOIOJIATAIONINE TIPHHIIH-
IIbI TIOCTPOEHUsT KoMITbioTepoB. B 1950 1., kKorza Obit o1po-
Gosan Maker MOCM, nogoGHas marmHa paboTaia Juib B
Anrmmu (9ICAK, M. Yukce). [Ipuuem B kommbiotepe J/1-
CAK 6b110 HCIOJIB30BAHO apu(MeTHIecKoe YCTPOHCTBO
MOCJIE/I0BATELHOTO ieiicTBIst, a B MOCM — mapasuienbHo-
1o, 6osiee porpeccusroe. [11010TBOPHOCTD WEH, 3aTI0KEH-
HeIx B MOCM, Obliia co Beeil 04eBHAHOCTDIO MOATBEPK/IEHA
MOCHAEYIOMUMI PabOTaMu KOJUIEKTHBOB, BOBTJIABJISEMBIX
C.A. JlebenieBbiM.

Bbicokuit KOMHUTET JI0JEKeH GbLI yUecTb U To, uto B 1952—
1953 rr. MOCM 6biia paKTHYecKy IMHCTBEHHOI B CTPaHe
BBIYUCIIUTEJIHOM MAIINHOM, HAa KOTOPO PEIAJIICh BaKHEi-
IIIHe HAYYHO-TEXHUYECKNE 3a/1a4i U3 00IaCTH TEPMOSIEPHBIX
nporieccoB (axkageMik S1.5. 3embaoBIY), KOCMITYECKHX TTOJIe-
TOB 1 paKeTHOiT Texunky (akagemuku M.B. Kempr, AA. [To-
POIHUIIBIH, /- b.-M. H. A. A. JIATIYHOB), [AIBHITX JIMHUTT 971€KT-

porepenay (akazemuk AH YCCP C.A. JleGenien), MeXaHuKn
(akanemuk AH YCCP I'H. CauH), cTaTHCTHYeCKOrO KOHTPO-
a1 kavectBa (axamemk AH YCCP bB.B. T'nenernko) u zip.

U Bec ke pabory orkaonumu. Ceifuac BPsi Jin KTO-TO
CKasKeT, TI0 KaKOi mpiranHe paboTa He MOy dnIa TPH3HAHIIS:
13-32 HEJOMOHUMAHIS BAKHOCTH MPOGIEMBI MM HETPHsi-
THs KuOepHeTHKN?., Taiinbix nHTpur? HeckompKo Jer cryc-
11 Cramanckue npeMun 1-, 2— u 3-it cTenenn moJyqmI KoJ-
JekTHB, co3fasumii kommbiorep Crpena (Munucrepcrso
manmHocTpoennst u nipubopocrpoersi CCCP). B orumune
or MOCM Crpena Oblia BbIITyIIeHA MaIO cepueii (cemb HK-
3eMiuisipoB). Co3/aBImmil ee KOJIEKTHB 3aCIyKEHHO MOy~
YILT BBICOKYI0 Harpajy. U Bce-taku ne Crpeira, a ocTaBimas-
cs He ormedenHoil MOCM npusHana pojloHayasIbHUIEH
0Te4eCcTBEHHOI BBIYMCINTETBHON TeXHUKIL

B paspaboTke, MOHTake, OTJIAfKe U IKCILIyaTAlnu
M3OCM aKkTUBHO y4acTBOBAJIM COTPYAHUKH JAGOPATOPUH
C.A. Jlebenea xanpauparol nayk JI.H. lamesckuil u
E.A. IllkaGapa, umxenepst C.B. ITorpeGunckuii, P.I. Od-
cenrengen, AJL.Tnageim, B.B. Kpaitumikuii, 1.I1. Oxyso-
Ba, 3.C. 3opuna-Parnora, texunku-montaxkuuku C.B. Pose-
migaiir, A.I. Cemenonckuii, M.JI. Illyaeiiko. B rox 25-netnst
coznanust MOCM Bce 9TH COTPYAHUKH, BHECIIE OCHOBHOU
BrJaz B coznarnne MOCM, Oburi Harpaxk/eHsl [TogeTHbIMI
rpamoramu Ipesuanyma AH YCCP u PecryGmkanckoro
KoMuTeTa IPO(COI03a BBICIITE IIKOJIbI I HAYYHBIX YUPEK/ie-
HIil. 3a TiepBble HAY4YHble MCCTIef0BaHNs, IIPOBEIeHHble Ha
MOCM, takoii rpaMOTOii GbLT TAKKE HATPAK/IEH COTPYIHUK
saboparopuu K.1.H. B.H. Manunosckuii.

B paspabotke, MOHTasKe, OT/IajKe 1 aKcityatamun MOCM
yuacTBoBay  Takke V.B.JIncockuii, M.M. [Innesuy,
JL.M. Abambimmnkosa, E.E. [lenemxo, B.A. 3auka, [0.C. Mo-
3bipa, 3.J1. Paburosny, A.1. Konganes, P.41. Yepuax, HLIT. TTo-
xmino, W.T. [lapxomenko, H.A. Muxaiinernko, M.A. Bernses,
A.A. JTamesckas, E.b. Borsunosckas, T.U. Tlermyx.

Crapuiie Hay4dHble COTPYAHUKH, KaHIUAATHI TEXHIYEC-
kux Hayk Jles Haymosmu /lamescknii n Exarepra Anekce-
esHa [[Tkabapa Gbm ocHoBHOI onopoit C.A. Jle6enesa.

Jle Haymosmu [lamesckmii (1916-1988) mepen Boitnoit
yumicss B acnupantype. Boiisa mpepsana yueby B TOT MO-
MEHT, KOI/[a OH TPEACTaBII KaHIUAATCKYIO UCCEPTAIIO K
3amute. BepHyiicst ¢ ¢poHTa B 3BaHMM Maiiopa co MHOTHMH
HarpajiaMi (YeThIpe OpIeHa, MEJIAJIH, B TOM Yncie 32 000POHY
Craymmurpaza). Marp u cecrpa JIL.H. [lamesckoro B 1941 r.
paccrpersitbl B Babbem SApy B Kuese. B 1947 r. 8 Vncrutyre
anexrporexukn AH YCCP 3amutui oT/0kKeHHy0 13-32
Boitubl auccepranmio. C.A. JleOeeB Ha3HAYMIT €10 CBOMM 3a-
MectrTeseM 1o Jaboparopun. U we omubest — JI.H. Jlamesc-
Kiil GBICTPO OCBOWJI HOBYIO JUIS HETO 00JIACTD HAYKH I CTAl
SHEPTHYHBIM U BBICOKOKBAIN(DUINPOBAHHBIM TOMOIIHHKOM.

Exarepuna Asekceesna Illkabapa Gblia BHavase acrm-
pantom C.A. Jlebenesa. B 1948 r. sauurusia KaHIuaaTcKyto
nucceprarmio. [TyTs B Hayky Gbiat Henpoctsim. B 1933 1. ee
OTI[a, ArPOHOMA, OOBABUIIN, KAK 1 MHOTUX IPYTUX, BHHOBHI-
KOM r0J10/1a Ha YKpauHe 1 apectosait. Ee, 20-1eTHio0, BbI/-
BOPIJIN 13 XapbKOBCKOTO MOJUTEXHNYECKOTO HMHCTUTYTA.
Bmemrarennctso M.U. YipsaH0BOII 1103B0JINIO BEPHYTBHCS B
mHCTHTYT. Pabotarh HampaBuwinm Ha 0GOPOHHBII 3aBOA Ha

Ypane. Bmecre c usBectabim yuensiv C.B. BorncoBckum co3-
JIJTH ¥ IPUMEHIJIH TIPUOOP VIS KOHTPOJISE KauecTBa KOPILy-
coB cHapsAz0B. [lo ero coBery moctymmia B acmupaHtypy.
Mpuexas B Kues, Bcs orgamach pabote M0 CO3aHHIO
M3CM. [Otunace B 8-MeTpoBoOii KOMHATE 1 OJJHAKO: «IJTH
JIHH HAMPSKEHHOIT pabOThI, 03aPEHHBIE CYACTHEM TBOPUEC-
koro Tpyza ¢ C.A. JleGeneBbim, 51 He 3a0yly HUKOT/A!» — CKa-
ket oHa noaziHee. Buecte co JIsBom Haymosmuem onu narm-
camn kuury «Kak ato Haumnasnoch», rje pacckasaid, Kak
cospaBamack MOCM.

K 6ombiiomy coskanenuto, soizatontuecst paborsi C.A. Jle-
Gesesa, Havatbie B Kiese, He MOJTYUIIIN TOJKHOM TTO/EPIK-
K TIpe3u/IeHTa-61oI0ra, BO3IIABSIBIIETO B TO BpeMst AKa-
nemuio Hayk Y CCP.

[Tonmmas coskHOE MOMOKeHNe, B KOTOPOE TIOTIa BbIAI0-
uuiicst yueHsiit, iy6oKo Bepsi B IEPCIIEKTUBHOCTD €10 padoT,
sre-npesugenT AH YCCP M.A. JlaBpenTne B konte 1949
r. Harican micsMo VLB, Cramuny o HeoOX0[uMOoCTH pa3Bu-
i3t paboT B 00J1aCTH 1H(POBOIT BEIYUCIUTENBHOI TEXHIKH.

Pesyabrar 611 BechbMa Heokujianibv — M.A. JlaperTbe-
Ba HA3HAUIIH IMPEKTOPOM 0OpasoBarHoro B 1948 r. B Mock-
Be VHCTHTYTA TOUHOI MEXaHWKM 1 BRIYHCTHTEIBHOI TeXHN-
ku AH CCCP. 3asenosarb naboparopueii Ne 1 (Bbruncim-
TesibHoi Texunki) M.A. JlaBpentses npuriacun C.A. JleGe-
nesa. C 1951 o 1953 rr. C.A. Jle6enien saBejyer aToii abopa-
topueii (ocTaBasich ere rog iupextropom VHeTuTyTa asekpo-
rextinkit AH YCCP), a 3atem ¢ 1954 1. craHOBUTCS INPEKTO-
pom UTM u BT u B reuenue 20 jieT pyKOBOIUT UM.

OcraBuriecst 6e3 PyKOBOANTENST COTPYAHUKN JTaOopaTo-
pun B Kuese nonasm B TpyaHoe nosoxenne. Hosslit gupek-
top Uncruryra anexrporexankun AH YCCP, crerpancr B
obsacti uaMepuTesbHoi TexHukH, akagemuk AH YCCP
A.J1. HectepeHKo mOTepsiI K Heil BCIKHUIT HHTEPEC, CTPEeMUII-
¢s1 U30aBUTBCST OT «UYKEPOIHOI», KaK eMy Kasaloch, TeMa-
tuku. ITo pexomenmaunn C.A. JleGeaena Ipesumuym AH
YCCP B 1954 r. nepesias taboparopuio B VIHCTHTYT MaTeMa-
ukn AH Y CCP. 3asenyiommm naGoparopueii BHayase Obur
HasHayeH /-p TexH. Hayk [ K. Heuaes, a 3atem akazemuk AH
YCCP B.B. Tnezerko. JJabopatopuisi IOMOJHIIACH MaTEMa-
tukamu (EJI. IOutenko, 10.B. baarosemenckuit u p.). Be-
Jch PabOTHI 110 3aBEPIIEHNIO PA3PabOTKI CHEIMATIZIPO-
BaHHOM a71eKTpoHHON cuerHoit Manmip CACM (3.J1. Pabu-
HOBHY 1 JI.), HAYATO POEKTUPOBaHIE KoMIbiotepa «Knes»
(B.B. Tneaenxo, JI.H. Tamesckuii, E.A. [ITka6apa, C.B. TTor-
pebunckuii, A, KoHnases u p.), a TaksKe psiia Clernuaii-
3UPOBAHHBIX BbIUMCAUTENBbHBIX yeTpoiictB (JI.H. [lammesc-
kuit, b.H. MaymtoBckuit).

B 1956 r. B.B. THexenko npuriacui Ha 3aBeJ0BaHIe
naboparopueil 1-pa (us.-mar. Hayk B.M. [nymkosa. Ha-
4aJICsl HOBBI — KMOCPHETHUYECKUI TIEPHO/I PA3BUTHSA KOJI-
JIEKTHBA, 6a30if IS KOTOPOTO CTAMM KA/PBI, TOATOTOBJIEH-
upie C.A. JleGenessiv. B 1957 r. MOCM Obla nepesata B
KueBcknil moJMTeXHIUECKHH WHCTUTYT sl 00yYeHust
cTyzienToB u Gblia pazobpaHa Ha OTAEJNbHbIE YCTPOICTBA
TSt 1ab0paTOPHbIX PaboT.



CoBpemeHHuku C.A. JlebegeBa -
nuoHepsl KOMﬂbIOTepHOﬁ
TeXHUKM 32 pybexom

MosiBneHue B KOHLe 40-X rofoB KOMMNbIOTE-
POB C XpaHUMOW B NaMATU NPOrpamMon Gblio
3aBEepLaloLMM N 04eHb BAXHbIM WAroOM B pas-
BUTUM LUPPOBON BHIYUCAUTENBHO TEXHUKM. K
3TOMY AOCTUIKEHMIO MPUYACTHBI B MUpE NNLb
HEeCKONbKO Bbljalowmxca yyeHbix: B CLUA —
[xoH toH HelimaH, BEHrp N0 NPOMNCXOXKAEHWUIO
(1903-1957), IxoH Mounn (1907-1980) u
Mpecnep kkept (1919-1975), B AHmun —
AnaH TetopuHr (1912-1954), Tom KunbypH
(pog. 1921 r.) u Mopuc Yunkc (pog. 1913 r.), B
obiBwem CCCP — Cepreii Jlebenes (1902-1974)
n Wcaak bpyk (1902-1974).

Kaxabiin N3 3TUX y4YeHbIX BHEC CBOIO NENTY B
CO3/laHWe MepBbiIX KOMMbIOTEPOB W CTaHOBIeE-
HWe MHDOPMALMOHHBIX TEXHONOTMIA. AnaH Tbio-
puHr eue B 1936 r. B ctatbe «06 MCYUCAUMBIX
yncnax» [oKasan BO3MOXHOCTb BblYUCIEHUS
YMCTO MEXAHUYECKUM MyTeM J11060ro, UMeroLLe-
ro peweHue anroputma. [lpeanoxeHHas um
ANA 3TOW Lenu runoTeTuyeckas yHUBepcanb-
Has MalWMHA, NONYYMBLIASA Ha3BaHWE KMALIMHA
TblopuHra», UMena namatb ANA 3anOMUHAHUSA
nocnefoBaTeNbHOCTU AENCTBUIA MPU BbINOJHE-
HUM anropuTma.

IbxoH Mounu un MNpecnep IkkepT B 1946 T.
co3panu komnblotep IHUAK, ynpaBnsemyio
MporpamMMoi, KOMaHAbl KOTOPOM YCTaHaBIMU-
Ba/lCb MEeXaHWYeCKUMU nepekayaTenamy,
YTO 3aHMMaNO O4YeHb MHOrO BPEMEHU U Orpa-
HMYMBANO aBTOMAaTM3aLMio BbluMcieHuii. Mo-
HAB 3TO, OHW NPU MPOEKTUPOBAHUMU CNefylo-
wero komnbtoTepa 3[BAK npegycmoTpenu
XpaHeHne nporpammbl B OMEpaTMBHOW Mams-
. Ha 3Tane 3aBepueHus pa6ot no IHNAK u
npu npoektupoBanun 3OBAK c Humu cTan
COTPYAHMYATb U3BECTHBIN YYeHbli [KOH (oH
HeimaH, yyacTsoBaBLuii B ToO Bpems B MaHxe-
TEHCKOM NPOEKTe CO3[aHNA aTOMHOI 6OMObI 1
3auHTEpEeCcOBaHHbIN B pa3paboTke 3 dekTnB-
HOW BbIYUCAUTENbHO TEXHUKM ANA BbIMOIHE-
HWA CBOMX pacyeToB.

Bnectswe 06pa3oBaHHbIA Y4YeHbId, Bblfato-
LWMIACA MaTEMATUK CyMen 0606LWUTL OMbIT, MOJIy-
YeHHbIN Npu pa3paboTke MALIKH, B BULE OCHOB-
HbIX MPUHLMNOB NOCTPOEHUS 3NEKTPOHHbBIX Bbl-
YNCAUTENbHBIX MAWWH. OHU BbINK N3NOXKEHbI B
oT4eTe, cocTaBsieHHOM B 1945 r. u pacnpoctpa-
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S. Lebedev's contemporaries -
pioneers of the computer
engineering abroad

The rise of a program-stored computers in the
end of 1940s was the final and very important
step in the development of digital computer
engineering. Only few key scientists in the world
were involved into this process. They were John
von Neumann (Hungarian by birth, 1903-1957),
John W. Mauchly (1907-1980) and J. Presper
Eckert (1919-1995) from the USA, Alan Turing
(1912-1954), Tom Kilburn (1921-2001) and
Maurice V. Wilkes (1913) from the United
Kingdom, Sergei Lebedev (1902-1974) and
Isaac Brouk (1902-1974) from the USSR.

Each of them made a contribution into
creation of the first computers and the
emerging of the Information Technologies.
Alan Turing in his 1936 article «On Com-
putable Numbers» proved the possibility to
calculate mechanically any algorithm that is
solvable. A hypothetical universal machine,
which he proposed for this purpose, was
called «Turing machine» and was able to
memorize the order of actions during the
algorithm performance.

In 1946 John Mauchly and Presper Eckert
constructed computer ENIAC, which was
operated by a program with commands
performed by the mechanical switches. It took
too much time and limited calculations
automation. The scientists realized it and
implemented stored program, while projecting
the next computer EDVAC. A famous scientist
John von Neumann started collaborating with
them at the final stage of ENIAC construction
and EDVAC projecting. At that time Neumann
participated in the Manhattan project on
atomic bomb creation and was interested in
elaborating effective computer device for his
calculations.

Being a brilliantly educated scientist, an
outstanding mathematician managed to
summarize the experience, accumulated
during the machine elaboration process. He
described it as the main principles of
computer architecture in the 1945 report
introduced to the public by Herman
H. Goldstine. These principles were used to
build the computer IAC under the direction of
von Neumann. Materials of the report hadn't
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HeHHoM [. TongcTaiiHoM. 3TU MpUHUMNbLI GbiK
nonoxeHsl B ocHoBy MalwmnHbl AXOHWAK (Has3-
BaHa B YecTb [oHa doH HeitmaHa), pykoBOAM-
Tenem paspaboTku KoTopoit cTan doH HeiimaH.
Matepuansl oTyeTa He Ny6IMKOBANUCh B OTKpbI-
TOM neyatn [0 KoHua 50-x rogos, HO Obiin ne-
penaHsbl pagy dupm CWA n Aurnun. W3Becrt-
HocTb (DOH HeiiMaHa Kak KpYMHOro y4eHoOro
Cbirpana CBOK PONib — U3/IOXKEHHble UM MPUH-
LMMbl U CTPYKTYpa KOMMNbIOTEPA CTANM Hasbl-
BaTbCH HEMMAHOBCKMMM, XOTA UX COABTOpPaMU
ABAANMChL Takxe Mounu 1 Ikkept, a C.A. JleGe-
[l€B HE33aBMCMMO OT 3TUX Y4YeHbIX OCYLeCcTBMN
ux B MICM. B 1o Bpema M3CM 6bina 3acekpeye-
Ha, U TBOpYeckoe pocTuxeHue C.A. Nlebenea
He GblJ10 U3BECTHO 3anafHbIM yueHbiM. Cneayet
oTmetuTb, Yto MawuHy OXOHWAK, co3paBae-
MyI0 NOA pyKoBOACTBOM (hOH HelimaHa, 3aKOH-
yunu rogom nosxe MICM.

YyeHble yHuBepcuteta B MaHyectepe Ope-
aepuk Bunbsmc u Tom KunbypH B 1948 1. co3-
[any NPUMWUTUBHBLIA KOMMbIOTEP, HA3BaHHbIN
«Baby» (pebGeHok). [lns 3anucu [aHHbIX W
nporpammbl pelleHns 3afa4mn OHN UCMONb30Ba-
NN 3NEeKTPOHHO-/Iy4eByl0 TPYOKY M nepBbiMU
[OKa3anM BO3MOXHOCTb XpPaHeHWUs 4ucen u
nporpammbl B obweit namatu. Yepes rog Mo-
puc Yunkc, paboTaBwuii B yHMBEpPCUTETE B
Kembpugxe v npocnywaswuit B 1946 r. nek-
umn Mounu n IkkepTa, cymen onepeguTb CBOMX
yuutenen: B 1949 r. oH co3gan nepabiii B Mupe
komnbtoTep IACAK ¢ xpaHuMOI B namaTi npor-
pammoii, cnocobHbIi, B 0TnYmne oT «Babyy, pe-
WaTb He TONbKO TeCTOBble 3afauMu.

0 Tom, uTo 6bIN0 caenaHo C.A. JlebepeBbiM B
Te rogbl 6bino ckasaHo Bbiwe. W.C. Bpyk B
1950-1952 rr. paspabotan nepsyto B Poc-
cuiickoii Pefepauumn 3NEKTPOHHYIO BbIYUCAN-
TeNbHYI0 MawnHy M-1.

HanbHeilwas TBOpYeckas cynbba «3ameyva-
TeNbHON CEMepKU» CNOXWUnacb Mo-pasHoMy.
AnaH TbtopuHr B roabl BTopoit MMPOBOiA BOMHbI
NpUHUMAN y4yacTue B CO3[AHWUM KOMMbloTEpa
«Konoccy, npepHasHayeHHoON pans pacwud-
POBKM paguMorpamm HeMmeLKoro Bepmaxra. «He
TolOpUHT, KOHEYHO, BbIUTPaN BOMHY, HO 6e3 He-
0 Mbl MOMAIM Bbl €8 NPOMTPaThy, — NOAYEPKHYI
OAMH U3 €ro COpaTHMKOB MO CO3JaHMI0 MALIK-
Hbl. PaHHAS cMepTb He Aana BO3MOXHOCTH 3T0-
My reHManbHOMYy Y4eHOMY B NMOJIHOW Mepe pea-
NN30BaTb CBOM HaMepeHMUs.

been published in press until the end of 1950s,
but they were transmitted to several
companies in the US and Great Britain. The
principles and structure of the computer were
called after von Neumann, though Mauchly
and Eckert were the real inventors and
S. Lebedev realized the same principles in his
MESM independently from these scientists.
That happened due to von Neumann's
popularity. At that time MECM still remained
classified and the western scientists were not
aware of the brilliant achievement of Lebedev.
It should be mentioned, that Neuman's
machine IAC started working a year after
MESM creation.

In 1948 University of Manchester scientists
Frederic C. Williams and Tom Kilburn construc-
ted a primitive computer called Baby. They
used CRT (Cathode Ray Tube) for data and
problem solving program recording. The
scientists were the first to prove that it was
possible to store data and programs in the
machine's common memory. A year later
Maurice Wilkes, who worked at the Cambridge
University and attended lectures of Mauchly
and Eckert in 1946, managed to leave his
teachers behind. In 1949 he created the first
computer EDSAC with a stored program
memory capacity, which, in contrast to «Baby»,
was able to solve more then just test tasks.

The work of Lebedev during those years is
described above. In 1950-1952 I. Brouk created
the first computer M-1 in Russia.

The later fate of «magnificent seven» was
different. During the Second World War Alan
Turing participated in construction of the
«Colossus» computer, which was used to
decipher the radiograms of the German
Wehrmacht. One of his colleagues noted: «Of
course it was not Turing who won the war. But
we could have lost it without him». His early
death disabled this genius scientist from
complete realization of his intentions.

John von Neumann had a similar fate. He
died at the age of 53 without seeing the
second computer, projected under his directi-
on. The computer was called «JOHNIAC» after
the scientist.

John Mauchly and Presper Eckert went on
working on the computer design. In 1951 they
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XapaKTepucTUKm
nepBbIX BbIYUC/IUTENIbHBIX MaLIUH

Characteristics
of the first computing machines
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Tun Mexarn- | Mexarm- nekTpo- 3::&?/ Inektp. | Inektp. | 3nexTp.
ncnosnb3yembix yeckne/ [RIGEHIET Pene/ MEXaHU- | Vacuum | 3nexTp. namnbi/ | namnsl / | namnel /| namnsi /
3/1eMeHTOoB/ deckue/ tube Vacuum tube | Vacuum | Vacuum | Vacuum
Element tvpe : : Relay  |Electo-mec| 18000+ 6000 tube tube tube
yp Mechanical | Mechanical el Pere / 3000 | 3500 730
amount anica
Relay 1500
94 Ha an. 512 Ha
Emkoctb namatn | 1000 Ha bmngHo- 72 Ha 20 Ha namnax/ 512H1?X 102[}::‘; INT/CRT
(cnos)/ 3y6uarbix pmexaHM— 64 3ybuarbix | anektp. | vacuum tubes+ TpTyﬁTKaX/ TpTngaX/ +128 Ha
. " Konecax/ yeckas,/ Ha pene/ | konecax/ | namnax/ 5000 Ha pyon pyon MarHur.
emory capaci
ry capacity on v on relay on on vacuum | - MariutHoM { o | morcury 6apabatie/
(words) cog-wheels mechanical cog-wheels| tubes 6apabate/ tubes | tubes | Magnetic
magnetic drum drum
CoxpaHeHue
nporpamm 8 3Y/ — — — — — + + + +
Stored program
Cuctema cuncnenus,/
System 10 2 2 10 10 2 2 2 2
of calculation
g 50 24 22 23 10 20 178 34| 44 25
Number category
Bpems BbinonHe-
HWA onepawmit 0,0085
cnoxenus (c)/ 1 03 03 0,0002 0,0176 & 0,001 0,05
Time for summa- 0,0034
tion operation (s)
Bpems BbinonHe-
HWA onepauuit
YMHOXeHuA(c)/ 60 4,5 57 0,0028 0,0176 0,085 | 0,003 2,0
Time for multiply-
ing operation (s)
Bpems BbinonHe-
Hus onepauuit
neneHus (c);/ 60 — 153 | ooos | GO — | = —
Time for division ’
operation (sec)
BBOA AaHHbIX 1 c nepco- errme || € nepco- | c nepdo- KoMMyTaL- nepgokaptsl/ | nepdo- | nepdo- c
nporpamm/ kapt/ from ReHTH/ NIEHTbI/ NeHTb/ oHHoe none/ perforated cards| nehtsl/ | netsl/ |Tenetaitna/
Data and program | punched from Bilm from pun- | from pun- switchboard| * kom.none/ [ punched | punched|  from
input cards ched tape | ched tape switchboard tape tape teletype
BbiBog Ha nepgo- Ha nepdo- - nepco- | nepdo-
pdo- Ha
pesynraros/ pKlfr?cTﬁ:e/d plﬁrchﬁle/d KapTsl/ pnueanT;:e/d pnlanch:ie/d WL/
Data output cards cards punched cards tape tape teletype
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Cynbby ThlopuHra pasgenun doH Heiiman:
OH yMep Ha 54-M rofly W3HU, TaK U He yBUJEB
BTOPYI0, CNPOEKTUPOBAHHYIO MOJ €ro pyKoBOA-
ctBoM, mawnHy JXOHUAK-2.

[xon Mounu 1 Mpocnep IkkepT NpoAoKany
pa3paboTku KomnbloTepoB. B 1951 r. um ypa-
nocb co3gatb nepsyto B CLLUA cepuitHyio mawmnHy
YHUBAK, a B 1952 r. 3aBepwuaun pabotsl no 3[-
BAK. B panbHeiilwem oHM cTann pyKkoBouTens-
MU CO3[,AaHHbIX UMU KOMMbIOTEPHbIX PUPM.

Tom KunbypH 1 Mopuc Yunkc [ocTurim Becb-
Ma GOJbLWIMX YCMEXOB B CBOEK HayyHoil pes-
TenbHocTU. B 1953 r. 3apaboTan MakeT nepBoi
B MWUpe BbIYNCNUTENbHOM MALMUHbI Ha TOYey-
HbIX TpaH3ucTopax, pa3paboTaHHoi Kunbyp-
HoM. PaboTa 6bina 3aBepleHa B 1955 r. B ma-
wuHe wucnonb3osanock 200 TpaH3UCTOPOB U
1300 repmaHueBbix gnoaos. B 60-x rogax nog,
€ro pyKoBOACTBOM 6bla CO3A4aHa BecbMa Co-
BepleHHas BbluncantenbHas mawmuHa ATJIAC —
Ha TpaH3ucTopax. icnonb3oBaHne B HeN BUP-
TyanbHO NAMATU U MYNLTUNPOrPaMMUPOBAHNE
MOBAWANO Ha NOCNeAytoL e NPOeKThI.

Mopuc Yunkc ctan KpynHbiM ydeHbiM. [log
€ro pyKoBOACTBOM Oblna co3faHa ele OfHa
namnosas mawuHa — 3[CAK-2 c mukponporpa-
MMHBIM yNpaBieHWeM, BMepBble NpeasloXeH-
HbIM y4eHbIM B 1951 . B ganbHeiwem oH 3aHu-
Mancs BOMPOCaMu NpPOrpaMmMuUpoBaHuUsA, aBToO-
MaTuU3aLuu MpPOEKTUPOBAHMA KOMMbIOTEPOB,
CO3aN OCHOBbl MYNLTUMPOrPaMMHON PaboTbl
3NEKTPOHHbIX BbIYNCAUTENBHBIX MalUWH, KOH-
CYyNbTUPOBAN MHOTME NPOEKTbl U MONYYUn Mu-
poBOe NpM3HAHWE KaK BbIZAOWMIACA y4YeHblit
coBpemeHHocTU. B HacToAwee Bpems Mopuc
Yunkc — noyeTHbIit npoceccop yHUBepcuUTeTa B
KeMbpumKe U KOHCYNbTAHT OfIHOM U3 KpyNHeii-
wux amepukaHckux ctupm (UTT). Mpesunanym
HaunoHanbHo akagemumn Hayk YkpanHsl npuc-
BOMN eMy 3BaHMe noyeTHoro foktopa HAH Yk-
pauHbl (1998).

CraHoBNnEeHMe 0Te4YeCTBEHHOIO
KOMNbIOTEPOCTPOEHUA

[llaxe Ha hoHe BbIAAIOWMXCA [OCTUKEHMWIA
3anagHblX y4YeHbIX pe3ynbTaTbl [eATeNbHOCTH
C.A. NebepeBa B 06NacTU KOMMNbIOTEPOCTPOE-
HMA 3a nocnepylolme apaguatb net (nocne
cozganus M3CM u B3CM) nopaxatoT cBoeit
MacwTabHocTbio. [og ero pykoBoaCcTBOM U Npy
HenocpefCcTBEHHOM y4yacTUu OblIO CO3AaHO

managed to create the first serial computer
UNIVAC (UNIVersal Automatic Computer) in
the USA. In 1952 they finished working on
EDVAC (Electronic Discrete Variable Automatic
Computer). Later they headed computer
companies they founded.

Tom Kilburn and Maurice Wilkes brilliantly
succeeded in their scientific efforts. In 1953
the first model computer on point transistors
elaborated by Kilburn was tested. The work was
finished in 1955. There were 200 transistors
and 1300 germanium diodes used in the
machine. In 1960s there was created the quite
perfect computer ATLAS under the direction of
Tom Kilburn. Virtual memory and multiple
program usage in the machine had a great
response among the computer designers.

Maurice Wilkes became an outstanding
scientist. Another vacuum tube computer
«EDSAC-2» with microprogramming control
was created under his direction and presented
in 1951. Later on he worked in the field of
programming and computer construction
automation. He laid the basis for
multi-programmed  functioning of the
computers, consulted many projects and
obtained the recognition as a prominent
scientist of the present. Today ninety-year-old
Maurice Wilkes is the honorary professor in
Cambridge and a consultant of the one of the
biggest American companies (ITT). Presidium
of the Ukrainian Academy of Science granted
him the rank of honorable doctor of the
Academy in 1998.

Emerging of the national

computer building

Taking to the account these outstanding
achievements of the western scientists, the
scientific outcome and the magnitude of
Lebedev's activity in the field of computer
building during the next 20 years (after MESM
and BESM creation) still impresses anyone. He
participated in and directed the construction
of 18 (!) more computers, and 15 of them were
produced in big lots, despite of moderate
technological backwardness of the USSR at
that time. Lebedev's disciple, academician
V. Melnikov stressed out that: «Lebedev's
genius laid in his ability to set up the aim,



ewe 18 (!) komnbloTepos, npuyem 15 nU3 HuUx
BbIMYCKaANUCh KpynHbiMu cepuamn! N 3to npw
CyLLeCTBOBABLILIEN TEXHONOrMYECKO OTCTaNoC-
71 CCCP (Torpa ewe HebonbLwoit). He cnyyaitHo
yueHuk Cepres AnekceeBMya aKapemuk
B.A. MenbHMKOB nogyepkHyn: «leHWanbHOCTb
C.A. NlebepneBa cocTosna UMEHHO B TOM, YTO OH
CTaBUJ Lieflb C y4eTOM NepCcrneKTUBbLI pa3BUTUS
CTPYKTYpbI OyayLLEl MaLWMHbI, yMeN NpaBUIbHO
BbIOpaTh CPeACTBA Al ee peanu3aLmnu npume-
HUTENIbHO K BO3MOXHOCTAM OTEYECTBEHHOM
npoMbIWNeHHOCTUY (KypHan «YcuMy, 1976,
N6). Mop pykosoacteom C.A. JlebGepesa 6biu
pa3paboTaHbl cynep-kOMNboTepbl ANS BblYMC-
NNTENbHBIX LLEHTPOB, NPOTUBOPAKETHbIX CUCTEM
M paKeT, UCMONb3yeMblX B CUCTEMAX MPOTUBO-
BO3[yLIHOW 060POHBI.

NHuTepec C.A. NlebepeBa K LMdpoBOI BblYMC-
NNTENbHOW TEXHWKE He Obln cnyyaiiHbiM. OH
BO3HWK B CBA3W C TeM, 4TO NepBble f[BafLaTh
NeT CBOeil TBOPYECKOW pJeaTenbHocTu (Ao
1946 r.), pabotas B 06/1acT IHEPTeTUKM, OH
MOCTOSHHO CTaNKMBANCA C HeO0O6XOAMMOCTbIO
CNOXHbIX PacyeToB M MbiTaNCA aBTOMAaTU3MpPO-
BaTb MX Ha 6a3e CpeACTB aHANOroBOW BblYMC-
NUTENbHO TEXHWUKM, B YEM HeMano mpeycnen,
HO ybenuics B OrpaHUYeHHbIX BO3MOXKHOCTAX
3TOr0 HanpaBNeHWA TEXHUKMN.

HestensHocts C.A. JlebGepeBa nocne nepe-
e3na B MocKBy Hayanacb C JaMnoBbIX MALLIMH,
BHINONHAIOIWNX [ECATKN ThbiCAY Onepauuii B
cekyHay. Ha 1o Bpems 310 6b1M cynep-komnblo-
Tepbl. Co3paHHble B 1958 1 1959 rr. M-40 n M-50
OKa3aJucb CaMbiMU ObICTPOAENCTBYIOWUMU B
mupe. C noseneHnem nonynpoBOAHMKOBBIX U
MarHUTHbIX 3nemeHToB Ceprei AnekceeBny ne-
pelen K pa3paboTke cynep-KOMMbIOTEPOB BTO-
poro nokonexus. CospaHHas B 1967 r. BICM-6 ¢
NPOW3BOANTENBHOCTbIO B 1 MJTH. onepaLmii B ce-
KyHAy Bbinyckanacb 17 neT. Eio Oblnn OCHaLLEHSI
nyywue seiyncautensHole LeHTpel CCCP. B3CM-6
3aHAna AOCTOHOE MeCcTo B MMPOBOM KOMMbIO-
TEepoCTPOeHWUn: HepapoMm JIOHAOHCKUI My3ein
Hayku B 1972 r. npuobpen MalwuHy, YTobbl coX-
paHuTb ee Ans UCTOpPWUU. 3aBeplIeHNeM APKOW
HayuHol pesatenbHoctu C.A. Jlebepesa cTano
CO3AaHWe Ccynep-KOMMbIOTEPOB HA WMHTerpanb-
HbIX CXeMax, MPOMU3BOAUTENLHOCTLIO B MUMINO-
Hbl Onepauuii B CekyHAy. [lBe U3 HUX nocne Mo-
AEPHN3aLMN [0 CUX NOP UCMONb3YIOTCA B CUCTE-
Max MpOTMBOPAKETHOW M MPOTUBOCAMONETHOI
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taking into account the prospects of future
machine structure development, being able to
choose the methods correctly to achieve the
aim in conformity with national industrial
potential.» (cited according to the «USM»
journal, 1976, #6). S. Lebedev directed
construction of the supercomputers for
computer facilities, computers for the
anti-missile systems and the anti-airplane
rocket weapons.

Lebedev's interest in the digital computer
engineering was not accidental. During the
first 20 years of his creative career (until
1946) Lebedev worked in the field of power
engineering and he constantly faced the
necessity to do complex calculations. He
successfully tried to automate them using
analog devices, but quickly realized that the
abilities of these techniques were limited.

His scientific work started with the vacuum
tube machines that carried out ten thousands
operations. At the time they were super-
computers. Computers M40 and M50, created
in 1958 and 1959, were the most fast-acting
computers in the world. With the advent of
semiconductors and magnetic elements
S. Lebedev switched to the elaboration of the
second generation supercomputers. The 1967
BESM-6, with a million of operations per
second efficiency, was manufactured for 17
years. The best computer facilities in the USSR
were equipped with this machine. The BESM-6
took a worthy place in the world computer
building. In 1972 London Museum of Science
bought the machine to save it for the history.
Lebedev's bright scientific career was
concluded with construction of the
supercomputers based on integrated circuits
(microchip) devices that managed millions
operations per second. Two of them after
update are still in use in anti-missile and
anti-airplane defense systems. Every computer
was a new step in computer engineering. Every
next one was more productive, more reliable
and suitable in exploitation. The main
principle of machines construction was
paralleling of the calculation process. In MESM
and BESM they used arithmetic parallel
devices for this purpose. In M-20, M-40 and
M-50 external devices worked in parallel with a
processor. Conveyer calculation method
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060poHbl. Kaxablii KoMmnbioTep 6bl1 HOBLIM
C/OBOM B BbIYMCIUTENbHOW TexHUKe — Gofee
NpoV3BOAMUTENbHBIN, 6oNee HafexHbIN 1 yaoo-
HbIA B 3KcnayaTauuu. [eHepanbHbIM MPUHLK-
MOM MOCTPOEHMA BCEX MALIMH CTano pacnapan-
NlefMBaHWe BbLIYUCAUTENBHOTO npolecca. B
M3CM 1 B3CM ¢ 3Toit Lenblo ObiaK UCNOb30Ba-
Hbl apudMeTMyeckue yCTPoiCcTBa napanneb-
Horo peicteusa. B M-20, M-40, M-50 pobasu-
N1aCb BO3MOXKHOCTb PaboThl BHEWHUX YCTPOMCTB
napannensHo ¢ npoueccopom. B b3CM-6 nos-
BUJICSA KOHBENEpPHbI (UK «BOAOMPOBOLHbINY,
Kak Ha3ean ero Jlebefes) cnocob BbINOAHEHUS
BbluMcneHnin. B nocnepyowmx KomnbioTepax
“Cnonb3oBanack MHOrOMNPOLLECCOPHOCTL U ApY-
re ycoBeplleHCTBOBaHMA. Bce MawwuHbl, pas-
paboTaHHble nog pykosogcTeom C.A. Jlebefesa,
Oblan NepeaaHbl B NPOMbIWAEHHOCTb U BbiMyC-
Kanuch KpynHbIMU CEPUAMU.

«YmMeTb AaTb HanpaBieHWe — NPU3HAK reHu-
anbHOCTMY», — 3TOT acopusm @, Huuwe BnosHe
MOXHO oTHecTu K C.A. Jlebegesy.

HoBaTtopckas TBOpuYeckasa [eATeNbHOCTb
C.A. JlebepeBa crnocobcTBoBana Co3faHuio
MOLWHOW KOMNbIOTEPHOW NPOMBIWAEHHOCTH, A
PYKOBOAMUMBIA UM VHCTUTYT TOYHON MexaHUKK
u BblyncnutensHoi TexHukn AH CCCP ctan Be-
pywum B CCCP. B 50-70-e rofbl Mo YpPOBHIO
CBOMX Pa3paboOTOK OH He yCTynan M3BeCTHOM
amMepuKaHCcKomn KomnbtoTepHon dupme IBM.

Xapaktepu3ys HayuHble foctmxeHus C.A. Jle-
6epesa, npesupgeHT HAH YkpauHbl akapemuk
b.E. MatoH nopuepkHyn: «Mbl Bcerga Oymem
TOPANUTLCA TEM, YTO UMEHHO B AKafeMun Hayk
YKkpauHbl, B Halwem poaHom KueBe, pacuen Ta-
naHT C.A. JlebepeBa Kak BbljatoLierocs y4eHoro
B 00/1aCTW BbIYUCUTENBHOW TEXHUKM U MaTEMa-
TUKM, @ TaKXKe KpYMHeiwwmnx aBTOMaTU3NPOBaH-
HbIx cucteM. OH NONOXMUA HAaYyano Co3faHuio B
Kuese 3ameyatenbHoW WKOMbI B 06/1aCTU UH-
topmatuku. Ero actaderty nogxsarun B.M. Tny-
WKoB. W Tenepb y Hac Ni0A0OTBOPHO paboTaeT
OfMH W3 KpynHehwux B mupe — UHCTUTYT Ku-
6epHeTuKM uMeHn B.M. Tywkosga.

3amevarensHou yepToit Cepres Anekceesnya
Obina ero 3a60Ta 0 MONOAEKM, JOBEPUE K Hell —
MOJIOZbIM OH NOPYYan peLleHne CamMblX CJOKHbBIX
3afiay. 3ToMy cnocobCTBOBaN He3aypsaaHbIii ne-
[arorMyecknin TanaHT yyeHoro. MHorue yyeHu-
ku Cepres AnekceeBuya CTann KpPYMHbIMU yye-
HbIMU M Pa3BMBAIOT CBOM HAYUHbIE WKObI.

(Lebedev called it water-pipe) was introduced
into BECM-6. In the following computer
models they used multiple processors and
other improvements. All the machines
projected under Lebedev's direction were on
big serial production in the USSR.

The pioneering work of Lebedev contri-
buted into the formation of powerful
computer industry. The Institute of Precision
Mechanics and Computer Engineering
Academy of Science of the USSR, headed by
Lebedev, became the leading one in the
country. In 1950s — 1970s its achievements
were as significant as ones of the American
company IBM.

Characterizing scientific attainments of
S. Lebedeyv, the President of National Academy
of Science of Ukraine Boris Paton stressed out:
«We would always be proud that in our very
Academy of Science of Ukraine, in our beloved
Kiev, the Lebedev's talent unfolded to become
a prominent scientist in the field of computer
engineering and mathematics, and the largest
computer-based systems. He founded the
famous school of thought in the field of
computer science in Kiev. V. Glushkov carried
on his work. And now we have productive
V. Glushkov Institute of Cybernetics, NASU,
one among the largest in the world.

One of Lebedev's wonderful qualities was
his care of and trust to the youth. He put them
in charge of solving the most difficult
problems. He possessed an outstanding peda-
gogical talent. A lot of his disciples became
prominent scientists. They developed their
own scientific schools.

His whole life is a heroic example of the
devotion to science and to his people. He
always aspired to combine noble science with
practice and engineering tasks.

He lived and worked in the period of stormy
development of electronics, computer engi-
neering, rocket production, space exploration
and atomic energy. Being a patriot of his
country, Lebedev participated in the bhiggest
projects of I. Kurchatov, S. Korolyov and
M. Keldysh, who created a reliable shield for
the Motherland. In all these works the
computers constructed by Lebedev played a
special role.

His prominent works will enrich the



Bcs xu3Hb BblatoLWerocs y4eHoro — 3710 re-
DPOMYECKUI NpUMEp CNYXKEHUA HayKe, CBOEMY
Hapopy. C.A. JleGenes Bcerga cTpemMuics 06b-
€AMNHUTb BbICOYANLLIYID HAayKy C MPaKTUKON, C
MHXXEHEpPHbIMU 33faYamu.

OH 31N 1 TpyAMCA B Nepuog 6ypHOro paseu-
TUA 3NIEKTPOHWUKM, BBIYUCAUTENLHON TEXHUKH,
PaKeTOCTPOEHWS, OCBOEHUA KOCMOCA U aTOMHOM
3Hepruun. bymyuu naTpuoTOM CBOeil CTpaHbl,
Cepreit AnekceeBnY MpUHAN y4yacTue B Kpyn-
Henwwux npoektax W.B. KypuatoBa, C.[1. Kopo-
neBa, M.B. Kengblwa, o6ecneymBlumnx cospaHme
HagexHoro wuTa PoauHbl. Bo Bcex ux pabotax
OrpOMHA POJib 3NEKTPOHHBIX BbIYUCAUTENBHBIX
MalmnH, co3aanHbix C.A. Jlebefesbim.

Ero Bblgatowmecs Tpyabl HaBcerga BOMAYT B
COKPOBULLHULY MUPOBON HayKM WU TEXHWUKU, A
€ro UMs JOMMKHO CTOATb PAAOM C UMEHAMU 3TUX
BEJIMKUX YYEHBIX».

WckniountensHas ckpomHocts C.A. Jlebe-
[eBa, CEKPETHOCTb 3HAYMTENIbHOW YacTu ero
paboT NpuBeNU K TOMy, YTO B 3aNafHbIX CTpa-
Hax O reHWasbHOM y4yeHOM [0 KoHua 90-x ro-
[oB XX CTONeTUs cofepaTenbHbix nybnuka-
LM NpaKTMYecku He 6bino. B kHUre amepuka-
HCKoro uctopuka [ixoHa Jln «KomnbloTepHble
nuoHepbl» (1995), rae npusegeHo 6onee 200
6uorpaduit yueHbix, ums C.A. Jlebefnesa gaxe
He YNOMUHAETCS.

Jlnwb B rop 95-netma co [HA poxpeHus
C.A. NlebepfeBa 3acayru yyeHoro npusHamu u
3a pybexom. Kak nuoHep BbIYMCAUTENBHON
TEXHUKM OH ObIN OTMEYEH WMEHHOI Mepasnbio
MexkayHapoAHOro KOMMbIOTEPHOrO 06LLECTBA C
Hapnucbio: «Cepreit AnekceeBuy Jlebepes
1902-1974. Pa3paboTymK U KOHCTPYKTOP nep-
Boro komnetoTepa B CoBetckom Cotose. OcHo-
BOMOJIOXKHUK COBETCKOrO KOMMbIOTEpPOCTpOe-
Hua». [2, 3,5, 7-12]
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treasury of the world science and technology,
and his name will stand together with the
names of the greatest scientists forever.»

Due to the Lebedev's extraordinary modesty
and classified nature of the significant part of
his works, it is very little known in the western
countries about this genius scientists. Until
the end of 1990s there were almost no
substantial publications. In the 1995 book
«Computer Pioneers» by John Lee, which
contains over 200 biographies of the scien-
tists, Lebedev's name is not mentioned.

Only on 95th birthday anniversary his
achievements were recognized abroad. He was
recognized as a pioneer of computer engi-
neering with a medal from the International
Computer Society. Its legend states: «Sergei
Alekseyevich Lebedev 1902-1074. Developer
and designer of the first computer in the
USSR. Founder of the Soviet computer
building».
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The comparative table of decimal
and binary systems of calculation.
Gottfried Wilhelm Leibniz 1697

CpasHumenbHas mabauya decamuyHol
u 08oUYHOU cucmem UCHUCTIEHUS.
Bunseensm lomgppud feii6Huy. 1697 .




«Bcerpga 6ygeM ropIuTbCS ... »*

«Let's be always proud..»*

Axademuk C.A. Jle6edes (1902-1974). [lupekmop UHcmumyma
anekmpomexHuku AH YCCP 8 1948-1951 22. OcHOBONONIOXHUK
omeyecmBeHHO20 KOMNbOMepocmpoeHus, cozdamesb nepsoli 8
KoHmuHeHmaneHol Espone IBM ¢ xpaHumol 8 namamu npoepammoli —
Manoii snekmpoHHoli cvemHol mawuHsl MICM, dupekmop UHcmumyma
MOYHOU MexaHuKu u selducnumensHol mexHuku AH CCCP 8 1952-1974 22.
lepoli coyuanucmuyeckozo mpyda, naypeam JleHuHckoti npemuu CCCP,
HazpaxkdeH medasbio MexdyHapooHo20 KoMNbOMeEPHO20 06Wecmsa
«[luoHep KomnbtomepHoU mexHuKU», mpems opoeHamu JleHuHa, opoeHom
OkmsbpbcKoli pesonoyuu, opdeHom TpydoB020 KPACHO20 3HAMEHU

Academician S.Lebedev (1902-1974): Director of the Institute of
Electrical Technique, AS Ukr.SSR, in 1948-1951, founder of the national
computer-building, creator of the first in the continental Europe computer

| with program stored in the memory MESM, Director of the Institute of Fine lIpozpammucmsi u soryucnumenu, 2omosuswjue 3adayu 013 MICM.
Mechanics and Computing Techniques, AS USSR, in 1952-1974; the Hero of Cnesa Hanpaso: fdpeHKo IHzenuHa KoHcmanmuHosHa, Waxpaldyk (8 3amyxecmse 3auka)

. the Socialistic Labor, laureate of the Lenin Prize of the USSR, International Jludus [mumpuesHa, l0weHko Ekamepuna JlozsurosHa, (8simoxa Anexcanopa [lemposHa,
| Computer Society medal «Pioneer of the Computer Technique, three orders Ocmanenko Tamapa ®oxuesra, Kosnenko Enexa CemeHosHa, LLloxanesuy
of Lenin, October Revolution and Red Labor Banner : (8 3amyxecmse Mo3sbipa) [anuxa [lemposHa, LLimoHs Jlodmuna, Mawbuy luma fAkosnesHa,

Kosanesa XaHHa HukonaesHa, [pe3esa Pauca llpokogsesHa, llockayum
(8 3amyxecmse CaxHo) [anuHa AHmoHosHa. 8 mapma 1956 2.
Cmapwue Hay4YHble compyoOHUKU

Jles Haymosuy [lawesckudi (1916-1988)

u Examepura AnekceesHa lllkabapa (1913-2002) -
ocHosHble nomowHuku C.A. Jlebedesa

8 200b! co30aHus MICM

Lev Dashevsky (1916-1988)

and Yekaterina Shkabara (1913-2002),

senior scientists and the major assistants

to S.Lebedev during the years of MESM creation

The programmers and numerators, were preparing tasks for the MESM.

From left to right: Angelina Yadrenko, Lidiya Shakhraychuk (Zaika in marriage),
Yekaterina Yushchenko, Aleksandra Svyatokha, Tamara Ostapenko, Elena Kozlenko,

Galina Shokhalevich (Mozyra in marriage), Lyudmila Shton', Gita Mashbits,

Zhanna Kovalyova, Raisa Grezeva, Galina Poskachim (Sakhno in marriage). March 8, 1956

Manas snekmpoHHas cyemuas mawuHa MICM.
Jlesbili cHuMoK — 1951 2. (3a0u nynsma: J1.H. Jawesckud u 3.C. 3opuHa-Panoma. 3a nynsmom ciesa
i Hanpaso: J1.M. A6ansiwHukosa, T.W. leyyx, E.E. [Jedewko. lpassiti cHumok — 1957 2. 3a nyssmom CMeHHbIe
: uHxeHepsl: T.®. Cno600sH0K (cudum) u U.A. Opnosa. Akademus Hayk YCCP, Kues :

The Small Electronic Computing Machine MESM. Left photo — 1951. Behind the control desk: L.Dashevsky
and Z.Zorina-Rapota. At the control desk are L.Abalyshnikova, T.Petsukh, Ye.Dedeshko. Right photo — 1957.
At the control desk are Shlﬂ.‘ engmeers T. Slobodyanyuk (s;ttmg) and L Orlova AS Ukr SSR Kiev

Jsadyams nams nem co spemeHu 88oda MICM 8 s3xcnayamayuro.

Cnesa Hanpaso 8 nepsom psdy: U.T. Mapxomerko, E.A. lkabapa,

JI.H. fawesckud, J1.M. AbansiwHukosa, P.Al. YepHsx. Bo smopom psdy:

WU.T. Mapxomerko, B.B. KpaiiHuykud, E.E. [Jedewko, M.M. [luHesud,

C.b. PozeHysatie, C.b. lMoepeburckui, M.A. benses, A.l'. CemeHosckuli. [Jekabps 1976 2.

The twenty five years anniversary of the MESM introduction.

From left to right in the first row: I.T.Parkhomenko, Ye.Shkabara, L.Dashevsky,
L.Abalyshnikova, R.Chernyak. In the second row: I.Parkhomenko, V.Krynitsky,
Ye.Dedeshko, M.Pinevich, C.Rozentsvayg, S.Pogrebinsky, M.Belyayev, A.Semenovsky.
December 1976

* b.E. [lamoH / by B. Paton



byoywue kubepHemuku. Kuesckuli yHusepcumem
umenu T.I. lllesyerKo. B.C. Muxanesuy,

. A.A. CmoeHuli (cmosm cnesa), T.[1. MapbaHosuY
(cmoum cnpasa). B yeHmpe: npogeccop

JI.A. KanyxHuH, akademuk b.B. [HedeHKo. 50-e 22.

The future cyberneticists. Taras Shevchenko State
University of Kiev. V.Mikhalevich, A.Stogniy
(staying on the left), T.Maryanovich (staying on
the right). In the center professor L.Kaluzhnin,
academician B.Gnedenko. 1950 th

Cneyuanu3uposaHHaa 31eKmpoHHaAA
cyemHasn mawuHa CICM.

[lepsebiti 8 EBpone sekmopHbIU npoyeccop.
[nasHbIl KOHCMpyKmMop —

3uHosulii JlbsosuY PabuHosuy.

3anyweHa 8 skcnayamayuro 8 1956 2.

i1 Specialized computer SESM developed
by the general designer Zinoviy
Rabinovich and introduced in 1956 as
first in the Europe vector processor

[pynna yyersix CLLUA, npuexaswux Ha H6uneliHoe

: o6ujee cobparue HAH YkpauHsl, nocssweHHoe

Zinoviy Rabinovich — professor, 100-nemuto co OHa poxdeHus C.A. Jlebedesa. Cnesa —
doctor of technical science, conposoxdaiowuii 2pynny — b.H. ManuHosckui. |

honored worker of a science Komnama-myseti M3CM. Kues. 2002 2.
of Ukraine, laureate of the State Prize ST v oo SGE LR LETR S B S N

of Ukraine, S.Lebedev and V.Glushkov : The group of the USA scientists that participated
prizes winner, awarded with the medal in the general meeting of NA§U to commemorate
«For the courageous labor in the Great S.Lebedev 100-years birthday anniversary. (g
Patriotic War 1941-1945», On g lefeiy 8. Malinovsky. il
participant of the MESM creation, MESM exhibition room. Kiev, 2002 =%
general designer of SESM, : :

lpogpeccop, 0. m. H., 3acayxeHHbIl

Oesimesib HayKu YkpauHsl, naypeam

locydapcmseHHol npemuu YkpauHsl,

npemuti lpe3uduyma HAHY umeru

C.A.Jlebedesa u umeHu B.M.[nywkosa,

HazpaxcoeH medanbto «3a 006ecmHblli

mpyo 8 Benukoli Ome4yecmseHHol BoliHe

1941-1945 22.», y4acmHuK co30aHUA

M3CM, enasHbili koHcmpykmop CICM,

semepaH ViHcmumyma kubepHemuKu i LT 91 S TR W W e kL R RS 3

umeHu B.M. Mnywkosa HAH YkpauHs! veteran of the VGIC NASU Omkpsimue namsmuuka C.A.Jle6edesy Ha

: Sl Ratpoaiy 69 ; i " - meppumopuu HayuoHanbHO20 MexHU4ecKo20 :

’ .......................................................................................................................................................................................................... : ot 1 i yHusepcumema «KIMW», npuypoderoe k 100-nemuto

: co 9Hs poxderus C.A. Jle6edesa. (nesa Hanpago:

N.B. Cepauerko, A.B. llanaeuH, doyepu C.A. Jlebe- :

Oesa — Hamasnbs u Examepuna, b.E. [TamoH, :
ckynenmop A.ll. Ckobnukos, M.3. 32yposckuli

S.Lebedev monument unveiling at the National
Technical University «KPL» dedicated to his
100-years birthday anniversary. From left to right:
1. Sergienko, A.Palagin, S.Lebedev's daughters —

: ; Nataliya and Yekaterina, B.Paton,

= ') ¥ . sculptor A.Skoblikov, M.Zgurovsky

Jemanu Manoii snekmporHol cdemHol

mMawuHsl MICM: 31eKmpoHHbIe 1amMnbl,
conpomusieHus, KoHOeHcamops!

The Small Electronic Computing Machine
(co'n;p Ay /ZESM parts: yacutm tubes, MemopuansHasa docka Ha-30aHuu 8 Kuese §
el 2L ORREERTS (yn. 0. loHyapa, 55), 20e 8 1946-1951 22.

pasmewanca Vikcmumym 3nekmpomexHuKu

CmaHOapmHsie 1amnossle
asemeHmsbi CICM

Standard vacuum tube
—ELL % elements of SESM

AH yccp
ﬂapmpuapx KU6€pH€mUKU 8 Huege:-1m g T gt e e e b i b ;
Hopbepm ButHep ¢ cynpyeod. 1958 a. : The memorial board at the building in Kiev

‘ N -~ e roatBnon iRt oo’ AT . (55 O.GoncharSt.) Where theInStftthe
The cybernetics patriarch Norbert Wiener : :

' ot : & of Electrotechnique, AS Ukr.SSR,
| gndyvife Gilliey. 1958 was located in 1946-1951




Jums u czopams y scex 8 06bi4ae,

Ho »u3Hb mozoa nuwb obeccmepmuluis,
Koeda eli k ceemy u genuyuto

(Csoeto xepmsol nyms npoyepmutub.

b. llacmepHak «Cmepmsb canepa»

OCHOBOIIOJIOXHIK
MHPOPMAIIMOHHEIX
TEeXHOJIOT' UM

Onepexas Bpems

«fl xouy ckasaThb elle 1 elle pas, u byay BCio
XWU3Hb MOBTOPATb, YTO BuKTOp Mwuxaitnosuy
[nyWwKoB — 4pe3BblYalHO TaNaHTAMUBLINA Yeno-
BEK, @ B HEKOTOPbIX 06/1aCTAX, YNCTO HAYYHBIX,
Ha MOW B3MAL — reHWanbHbl YenoBeK, KOTo-
pbii BHEC OFPOMHbIV BKNAL B HALy HAyKY, TeX-
HUKY, B Haly 06LECTBEHHYIO XN3Hb, U Nepeo-
LLeHUTb BaXKHOCTb 3TOr0 BKMAfa ANA Halwe
CTPaHbl NPOCTO HEBO3MOXKHO.»*

CoBpemMeHHMKaM He Bcerga yaaeTca B nof-
HOW Mepe MOHATb 3HAYeHWe [eATeNbHOCTU
TOro AU MHOTO yYeHoro. [locToBepHas oLeH-
Ka 4acTo NOSBNAETCSH 3HAYUTENbHO MO3[Hee,
Korga Hay4Hble pe3ynbraTbl U BbiCKA3aHHble
uaen yxe npoBepeHbl BpemeHeM. Boigato-
wuica sknag Buktopa Muxainosuya Mywko-
Ba (1923-1982) B maTeMaTuKy, KUOGEPHETUKY
M BbIYUCIUTENbHYI TEXHUKY OblN BbICOKO
OUEeHeH ele npu Xu3HU yyeHoro. Ho yem
janble, TeM o4YeBUAHEe CTAHOBUTCA TO,
yTo B MpoLecce CBOeW TBOpPYECKOW Aed-
TEJIbHOCTU OH CyMesl onepeauTb Bpems,
COpPUEHTUPOBAB CO3JaHHbIN UM B 1962 .
WUHcTuTyT KM6epHetukn AH YCCP Ha nepe-
XOA OT BbIYUCNUTENIbHON TEXHWUKU K WH-
¢opmaTtuke, a ganbie — K MHPOPMaLUOH-
HbIM TexHoJsioruam. B.M. Mywkos cran oc-
HOBaTeNeM 3TOr0 Ype3BblYailHO BAXHOIO
HanpasJieHUA pa3BUTUA HAYKU U TEXHUKU B
VkpanHe u 6biBwem CoBetckom Cotose.
MoaroToBMB HeobXofuMble Kapgpbl crnewua-
NNCTOB, OH CO3[aN MOLHYIO HayYHYIO LWKONY
no 3TOMy HanpaBsfieHuio [4, 5, 6].

MoHATHE «MHPOPMALMOHHbBIE TEXHONOTUKY
MosBUIOCH B nociepHue rogbl XX ctonetus. [lo
*W3 uHmepsbio bopuca Eseerbesuya llamoxa dns

menegunsma o B.M. [nywkose. «Hosas cmyous»
dokymeHmansHbll Yukn «TaemHuyi Yepainuy. Kues. 2007 e.
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To live and perish is so common,
but only then your life is great
when to the light and to the glory
you open a heroic gate.

B. Pasternak, «A Sapper's Deathy

Information
Technologies
Founder

He was ahead of time

«I want to say again and again, and will
repeat all my life that Victor Mikhaylovich
Glushkov is annormally talented man, and in
some fields, purely scientific, by my opinion, is
a genius, who made an incredible contribution
to the science, technics, community life of our
country. itis impossible to overstimate this.»*

The significance of scientist's work is not
always recognized fully by contemporaries.
Real evaluation appears much later, when the
scientific results and the expressed ideas are
verified by the time. The prominent contribu-
tion of Victor Glushkov (1923-1982) into
mathematics, cybernetics and computer
engineering was highly appreciated when he
was still alive. But with the time passing by,
it became evident that in the process of his
creative activity he managed to stay ahead
of time and oriented his Institute of
Cybernetics of the Academy of Science of
the Ukrainian SSR, which he founded and
supervised, for the transition from compu-
ter engineering to computer science, and
then - to information technologies (IT).
V. Glushkov became a founder of this
incredibly important field of science and
technologies in Ukraine and in the former
USSR. He have trained the necessary cohort
of experts and created a powerful scientific
school in this field.

The term «information technologies»
appeared in science in the last years of XX
century. Earlier the terms «informatics» or
«computer engineering» were used, that
defined narrower problem circle. Being high
*From Boris Paton's interview for a television movie

about V.G. Glushkov. «New studio», a documentary serial
«Secrets of Ukraine». Kiev, 2007
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3TOr0 BPEMEHM YNOTPeOASANMU BbIPAKEHNE «UH-
hopmaTuKay MAM KKOMMbIOTEPHAs HayKaw, a
elle paHblle — «BbIYUCAUTENbHAA TEXHUKAY,
KoTOpble onpeaensnn Kpyr npoGnem 3Hayu-
TeNbHO yxe. VIHdopMaLMOHHbBIE TEXHONOTUY,
Oyayun BLICOKMMW TEXHOMOTUAMM, OXBATUIM
WMPOKMUI CNEKTP HaY4HbIX, KOHCTPYKTOPCKMX,
TEXHONIOTMYECKUX W TNPOU3BOACTBEHHbIX Han-
paBfeHWn: NPOEKTUPOBAHWE U NMPOU3BOACTBO
KOMNbIOTEPOB, NepudepuitHbIX YCTPOICTB, 3e-
MeHTHOW 6a3bl, ceTeBoro 06opyaoBaHuUs, CuUC-
TEMHOro NPOrpamMHOro obecneyeHus, paspa-
6OTKY M CO3AaHKe aBTOMATU3NPOBAHHBIX U aB-
TOMATUYECKUX LUPPOBLIX CUCTEM Pa3NIMYHOIO
Ha3HAaYeHMs W NPUKNALHOTO NPOTrPaMMHOrO
obecneyeHus K HUM. Bce aTu HanpaBneHus Ha-
yanu pa3susartbca ewe B 60-70-x rogax B NHc-
TuTyTe KMGepHetuku AH YCCP.

Bolgatowmecs LOCTUKEHUS HAYYHOW LWKOAbI
B.M. TnywkoBa B o6nact MHGOPMALUOHHBIX
TEXHONOr Ui CTanu GyHAAMEHTOM AN nocneay-
IOLLEero CTaHOBNIEHUA B WHCTUTYTE HAyYHbIX
LWWKON ero Y4eHUKOB W nocnefoBatenei no psa-
Ly HanpasneHUi MHGHOPMALMOHHBIX TEXHONO-
rnit. B 31Ol KHWre oTpaxeHa, B OCHOBHOM, UC-
TOPMSA Pa3BUTUSA OCHOBHbIX HaNpaBieHWUI B 00-
NacTy KOMMbIOTEPOCTPOEHMUSA.

Namnosblit Komnblotep «Kues»
C «aApeCHbIM A3bIKOM»
nporpammupoBaHus

Mocne otbesga C.A. JleGepeBa B Mocky ero
yueHuku B Knese — JI.H. Jawesckuij, E.A. Wka-
6apa, C.b. MorpebuHckuii u apyrue — nop, pyko-
BOACTBOM aKkagemuka b.B. [HepeHko, gpupekTopa
Wuctutyta matemaruku AH YCCP, kypa 6bina ne-
penaHa naboparopus C.A. Jlebenesa, npuctynu-
71 K pa3paboTtke kKomnbtotepa «Knes» Ha anekT-
POHHbIX laMNax M C NaMATbio HA MArHUTHBIX Cep-
AeyHuKax. MalwnHa xoTa v ycTynana no xapakre-
pucTMKam HoBoMy KoMmnbloTepy M-20, paspabo-
TaHHomy nop pykosoacteom C.A. JleGepesa B AH
CCCP, Ho BnonHe oTBeyana TpeboBaHMAM TOrO
BpemeHuW. B Heil BnepBble ncnonb3oBanca «ap-
pecHbIii A3bIKy, npepnoxeHHblin E.A. HOweHKo 1
B.C. Koponiokom v cylwecTBeHHO ynpoLLatoLLmnil
nporpamMMupoBaHue.

Korga B 1956 r. GbiBWYt0 nabopatoputo
C.A. Jlebepnesa Bo3masun B.M. Mmywkos, nopg
€ro pyKOBOACTBOM pa3paboTka KoMMbloTepa
«Kunes» 6bina ycnewHo 3aBepweHa. OH gonro

technologies, information technologies
cover wide range of scientific, design,
technological and industrial directions:
design and construction of computers,
periphery devices, elemental base, network
equipment, system software, elaboration and
creation of automated and automatic
numeric systems of different destination and
their application software. All these
directions have been developed since
1960-70s in the Institute of Cybernetics of
the Academy of Science of the Ukrainian SSR,
created in 1962 by V. Glushkov.

Outstanding scientific achievements of
Glushkov's school in the field of IT became the
foundation for the further development of
scientific schools in the Institute under the
direction of his followers. They developed
diverse directions of IT. History of main
directions of digital, analog and cybernetic
computer devices is reflected in this book.

Vacuum tubes Computer «Kiev»
with «address programming language»

After S. Lebedev left for Moscow, his
colleagues in Kiev, among whom were L. Da-
shevsky, E. Shkabara, S. Pogrebinsky and
others, under the supervision of academician
B. Gnedenko, director of the Institute of
Mathematics, AS Ukr.SSR, where Lebedev's
laboratory was placed, started to elaborate
computer «Kiev» with electronic tubes on
magnetic cores. The machine «Kiev» yielded
to the characteristics of new Lebedev's
computer M20, but was surely up-to-date.
They used for the first time the «address
programming language», which simplified
the programming.

In 1956 V. Glushkov took the former
laboratory of Lebedev. Under his supervision
the elaboration of computer «Kiev» was
successfully finished. This computer was in
long use in the Computer Center of the
Academy of Science of Ukraine, created on the
base of the laboratory. The second machine of
such kind was bought by the United Institute
of Nuclear Investigations in Dubna, where it
was exploited for a while. In 1962 the
Computer Center was transformed into the
Institute of Cybernetics, which is now called
after its founder academician V. Glushkov.



ucnonb3oBancs B BoluncnurenbHom ueHtpe AH
YCCP, pa3sepHyToM Ha 6a3e nabopatopuu B
1957 r. [pyroi ak3emnnap «Kuesa» 3akynun
06beMHEHHBII UHCTUTYT AAEPHBIX UCCNef0Ba-
Huit (Qy6Ha), rie MaluHa TaKkKe JONro U yc-
NewHo 3kcnnyatuposanace. [Jupektopom Bbi-
yncautensHoro ueHtpa AH YCCP 6bin HasHayeH
B.M. Tnywkos [7].

MonynpoBoaHMKOBAA ynpaBnsaioLas
MaLUKHA WMPOKOro Ha3HayeHuA [lHenp

Bcnep 3a komnbiotepom «Kuee» B Bbluncnu-
TenbHoM uUeHTpe AH YCCP Gbina paspab6oTaHa
nepsas B YkpauHe (1 B CCCP) nonynpoBogHMKO-
Bas ynpaBasiolas MalKHa WMPOKOro Ha3Haye-
Hus «[Henp». pes co3paHna MalnHbl NpUHagA-
nexut B.M. MywkoBy. [MaBHbI KOHCTPYKTOP
mawwuHbl b.H. ManuHoBckuit. «[IHenp» co3pganu
B PEKOPLHO KOPOTKMI1 CPOK: BCErO 33 TPU roAa, U
B utone 1961 r. onbiTHble 06pasLibl YCTaHOBUAY
Ha pAage Npou3BOACTB. ITOT pe3ynbraT B TO Bpe-
Msi Gbl1 MMPOBbIM PEKOPAOM CKOPOCTM pa3pa-
OOTKM W BHeApeHUs MofoOHbIX MawuH. 06bsac-
HAf NpUYKHbl ycnexa, B.M. MywkoB BcnomuHan:
«MapannenbHo ¢ co3gaHuem «[lHenpa» Mbl Npo-
BENW C y4yacTueM pspa npepsnpusTtuii YKpauHbl
00bLUYI0 NOATOTOBUTENbHYIO PaboTy Mo NpuUMe-
HEHMIO MalUWHbl A YNPaBNEHWUA CIOXHbBIMY
TEeXHOMIOTMYECKUMU npoueccamu. Bmecte ¢ cot-
pyoHWKamu MeTannypruyeckoro 3aBoja WM.
[3epxuHckoro ([JHenpoa3epxuHCK) uccnepo-
Ba/JMCb BOMPOCHI YNpaBNeHWUs NPOLECCOM BbiM-
NABKU CTanu B 6ecceMepoBCKUX KOHBEPTOPAX, C
cotpyaHukamu CopoBoro 3aBoaa B CnaBsHcke —
KOMOHHOI KapboHu3auuu u ap. B nopsgke akc-
nepumeHTa Bnepable B EBpone no moei nHuuma-
TMBE ObINO OCYLWeECTBNEHO AWUCTAHLMOHHOE V-
paBneHue 6ecceMepoBCKUM MPOLECCOM B Teye-
HMEe HECKONIbKMX CYTOK MOAPSAA B PEXMME COBET-
ynka mactepa. MawmuHa «[lHenp» 6b11a Ucnonb-
30BaHa [/1 aBTOMATHU3aLMK N1a30BbIX paboT Ha
HukonaeBckom 3aBoge um. 61 kommyHapa. [lo-
TOM BbISCHWIOCb, YTO aMepUKaHLbl HECKONbKO
paHblUe Hac Hayanu paboTsbl MO YHUBEpCaabHO
ynpasnsioled nonynpoBOAHMKOBON MallMHE
RW300, aHanornyHon «[iHenpy», HO 3amyctunu
ee B NpoM3BOJCTBO B MioHe 1961 rofa, ofHOBpe-
MEHHO C HaMu. TaK 4To 3T0 Gbl1 OAMH U3 MOMEH-
TOB, KOTla HaM yAanocb COKPaTUTbL O HyNs pas-
pbIB B YPOBHE HalLEN N aMEePUKAHCKOI TEXHUKMK,
NycTb B OfHOM, HO O4Y€Hb BaXHOM HanpaBAeHNUN.
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At the Computer Center and later at the
Institute of Cybernetics under the leadership of
V. Glushkov abstract and applied automata
theory intensively developed as the theoretical
basis for computer design and construction.
The scientific works published on probabilistic
automata, automata functioning reliability,
economic and anti-noise coding issues. The
connection between the automata theory and
formal grammar theory was established. The
new methods of automata analysis and
synthesis were elaborated. Thus, the theoretic
basis for computer design and construction was
formed. In 1964 academician V. Glushkov was
awarded the Lenin prize for his achievements in
the field of digital automata.

Transistor-based control computer
of broad application «Dnepr»

Following computer «Kiev» first in Ukraine
(and in the USSR) transistor based control
computer «Dnepr» was developed at the
Computer Center of the AS Ukr.SSR. The idea of
its creation belongs to Victor Glushkov. Boris
Malinovsky (author of this book) was the chief
designer of the machine. The machine was
manufactured in record short time, only in
three years, and in July 1961 it was installed at
the selected factories. At that time this result
was the world speed record of elaboration and
implementation of the control machine.
Explaining the factors of success, V. Glushkov
recalled: «In parallel with «Dnepr» creation we
had carried out a serious preparatory work on
the machine utilization to control difficult
technological processes together with several
Ukrainian companies. Together with the
employees of the Dzerzhinsky Metallurgical
plant (Dneprodzerjynsk) we investigated
control process over steel smelting in
Bessemer converters, together with the
workers of Soda plant in Slovyansk worked on
carbonization column etc. I initiated the first
experiment in Europe on remote control over
Bessemer process, that lasted for several days
in the regime of Master consultant.

The «Dnepr» machine was used to automate
ship projecting works at Nikolaev «61 Commu-
nards» plant. Later we found out that the
Americans had started earlier working on
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3aMmeTbTe TaKXKe, YTo «[jHenp» Obin nepsoit ote-
YeCTBEHHOW NONYNPOBOAHUKOBOM MalWNHOM (ec-
7 He cynTaTth crelmalumH). Okasanocs, 4To OHa
NpeKpacHo BbiAEpXKMBAET pasNuyHble KNUMATK-
yeckue ycnosus, TpAacky 1 np. W korpa Bo Bpems
COBMECTHOro Kocmmyeckoro noneta «Co-
103-ANOMNOH» Hafo OblIO MPUBECTU B MOPAAOK
[AEMOHCTPaLMOHHbI 3an B LleHTpe ynpaBneHus
noneTamu, To Nocne SAUTeNbHOTO Bbibopa cylue-
CTBOBABLUMX B TO BPEMA MalUWH OCTAHOBMUIUChH
Ha «[JHenpey, u fBa «[Henpa» ynpaensnu 60/b-
LWKM 3KpaHOM, Ha KOTOPOM 0ToOpaKanuch nonet
U CTBIKOBKA KOCMUYECKUX Kopabnei.»

37a nepBas yHMUBepcanbHas nonynpoBOLHUKO-
Basf MallWHa, 3anylieHHas B Cepuio, nobuna u
APYrol pekopa — MpOMbIWAEHHOrO [ONTONeTHS,
MOCKOJIbKY BbiMyCKanack Aecatb net (1961-1971),
TOrZa Kak 0ObIYHO Yepes NATb WeCTb eT, Tpeby-
eTCcA yXe cepbe3Has MofepHu3auus. MawwuHel
«[lHenp» Mcnonb30BaNMUCh BO MHOTUX MUOHepC-
KnX LMPOBbIX CMCTEMAX yNpaBieHns Npoun3Bo-
ACTBEHHbIMW NpOLeccamu, CIOXHbIMU husnyec-
KAMKU 3KCMEepUMeHTaMW, BO BPeMs WCMbITaHWI
CNOXHbIX 0OBEKTOB HOBOM TEXHUKM U NOCTABNSA-
JIUCb He TONIbKO OTeYECTBEHHLIM NOTpeduTensm,
HO M 3KCMOPTUPOBANUCH BO MHOTHeE cTpaHbl Coto-
3a IKoHoMMyecKoi B3aumonomouum (CIB).

CnepyeT 3amMeTUTb, YTO CEMUNETHUM NAAHOM
passutua CCCP (1958-1965) cTpOMTENbCTBO
npu6OPO-CTPOUTENIbHBIX 3aBOAOB B YKpauHe He
npegycmatpusanocb. [lepsble «[JHenpbi» Bbl-
nyckan Kueeckuii 3aBog «Paguonpubopy». Mo
uuuymnatuse B.M. [nywkoBa, nopaepiaHHOM
NpaBUTENbCTBOM, OLHOBPEMEHHO C pa3paboT-
Koit MawWwuHbl «[lHenp» B Kuese ctan ctpoutses
3aBOJ BbIYUCIMTENBHBIX U YNPaBAAWMX Ma-
WWH — Tenepb — «3NeKTpoHMawWy. Tak yTo pas-
paboTka «[JHenpa» NonoXuna Havyano KpynHo-
My 3aBOJY MO NPOW3BOACTBY KOMMbIOTEPOB.

Konnektus cospatenei ynpasnswolwen ma-
WWHbl WWPOKOro HasHadvyeHua «[lHenp» u
pAfa ynpaensiowWmx cuctem Ha ee 6ase (py-
kosoguTens pabotel b.H. ManuHoBCKuiA,
yuyacthukn M.3. Kotnspesckuit (oT 3aBoja
BLIYUCAUTENbHBIX M YNPABAAIOWMUX MALIUH),
ILA. Muxainos, H.H. Maenos, A.T. Kyxapuyk,
JILA. KopbiTHas, K0.T. MutynuHckuin, U.[. Boii-
ToBuy, ®.H. 3bikos, B.C. KaneHuyk u gp.) Gbin
npencTaBneH Ha JleHnHckyto npemuto. OgHa-
KO paboTel HaMHOro onepeaunu Bpems.
HoBaTopoB He MoHANM U npefcTaBAeHne Ha

universal transistor control machine RW300,
which was similar to «Dnepr», but put it into
production in June 1961, at the same time with
us. It was that very moment when we managed
to reduce to zero the gap between the level of
American technology development and ours in
one very important field. Besides, our com-
puter was the first national transistor machine
(if not to take into account specialized
machines).

Later it was verified that the machine
beautifully tolerates different climatic con-
ditions, vibration, etc. When during the joint
space mission «Soyuz — Apollo» it was necessary
to equip the show-room in the Space flights
operational center, after long discussions
computer «Dnepr» was chosen. Two machines
operated the big screen, on which the flight and
docking was reproduced.»

This first serial transistor control machine
also broke the record of industrial longevity, as
it was in production for ten years (1961-1971).
In other cases serious modernization was
usually needed after five-six years.

«Dnepr» machines were used in many
industrial processes pioneering digital control
systems, complicated physical experiments,
during the new sophisticated technology
testings. The machines were supplied not only
to national users, but were exported to many
states of Council for Mutual Economic Assi-
stance (CMEA or Comcon).

It should be mentioned, that the
specialized plant construction in Ukraine was
not included into the USSR seven-year plan
(1958-1965). The first «Dnepr» computers
were produced by the Kiev plant «Radio-
pribor». V. Glushkov promoted construction of
the plant for computers and digital control
machines assembly («Electronmash» now) in
Kiev at the same time with «Dnepr»
development. Government supported this
initiative. Thus, «Dnepr» creation stimulated
the construction of a big computer plant.

The creators of the digital control machine
«Dnepr» and the control systems on its basis
(B. Malinovsky — principal investigator and
chief executive officer, participants M. Kotlya-
revsky, G. Mykhaylov, N. Pavlov, A. Kukharchuk,
Y. Mitulinsky and others) were nominated for a
Lenin prize. However, work was so innovative,



NpeMuto OTKAOHWUAMW, MOJOOHO TOMY, KaK noc-
Tynuan ¢ M3CM B 1952 r.

B 1968 r. MHcTuTyTOM KMGepHeTukn AH YCCP
COBMECTHO C KneBCKUM 3aBOLOM BbIYMCIUTENb-
HbIX YNIPAB/AIOWMX MALIMH Oblia pa3paboTaHa u
BbINyLLEHA Manoii cepuen NonynpoBoLHUKOBASA
MaWuH «[lHenp-2» i pelleHus WUPOKOro
Kpyra 3afiay: n1aHoBO-3KOHOMUYECKMX, yNpaB-
NeHUs MPOM3BOLCTBEHHBIMM MpoLeccaMm W
CNOXHbIMU (PU3NYECKUMU IKCMIEPUMEHTaMU. Py-
KoBoguTENsMKU paboTbl 6biin B.M. Mywkos
A.A. CrorHui, raBHbiM KOHCTpyKTOpOM — A.T. Ky-
xapyyK. MawmnHa cocTosna u3 BbIYUCIUTENBHOI
yacTu «[JHenp-21» 1 ynpaBnsoLLEro KOMNIeKca
«[lHenp-22». Hay4HbiM pyKoBOgMTENEM PaGOT
no cosgaHuto «Henp-22» 6b1n 6.H. ManuHosc-
KWI, MaBHbIM KOHCTpYKTOpOM B.M. Ernnko. Ma-
wuHa «[Henp-2» uMMena pas3BUTOE Matemaru-
yeckoe obecneyeHue, NOCTaBNsEMOe 3aKa3uu-
Ky. K coxaneHuto, Bbinyck «[IHenp-2» no pelue-
HUIO MuHuctepctea npubopoctpoenus CCCP
OblN1 BCKOpE npekpalyeH [5, 6, 7].

AHanoroBas
BbIYUCIUTENIbHAA TEXHUKA

B 1959 r. KonneKTUB BbIYMCIMTENBHOTO LIEHT-
pa AH YCCP nononHuncsa otaenom marematuyec-
Koro mopenupoBaHus. Ero pykoBogutenem cran
TaNnaHTIMBbIA 43-X NETHUN y4eHblit npoteccop
[eopruin EBreHbeBuy lyxoB. PaHee (c 1957 r.) oH
paboTan 3aBefytoLmnM Kacdheapoi TEOpeTUYECKO
1 obLeit aneKTpoTexHUkMU KueBckoro MHCTUTYTA
rpaXpaHcKoil aBmaumu. OH ocTancs Ha 3Toil
LOJKHOCTW, CTaB 3aBedylowum Kacdenpoit no
cosmectutenscray. I.E. MlyxoB cymen cobparsb B
OTAeJ1 CBOMX NYYLIMX YYEHUKOB — BbIBLUMX CTY-
[eHTOB U COTPYAHUKOB Kaceppbl U pa3BepHyn
o6wupHbIe U rny6oKkue uccnepoBaHusA B 06-
NacT¥ aHaNI0roBOW U KBa3UaHaNOroBOM TEXHU-
Ku BHa4ane B BLl, a 3atem B UHcTUTYTE KNbEp-
Hetuku AH YCCP, co3aas nonyumnBLLyio U3BECT-
HOCTb Hay4HyIo LWKoJy. Bcero yepes rog otgen
pa3paboTan cneLuanu3upoBaHHYID MaLUHY
IMCC-7 mns pacyeta pasfiMyHbIX CTPOUTENbHbIX
KoHcTpyKLmid (E.A. TIpocKypuH 1 Ap.), 3aTem Ma-
wuHy 3MCC-7M (B.B. BacunbeB u pp.), 3atem
IMCC-8 Anbca (A.E. CrenaHoB u fp.). Mo3gHee
OblIM CO3AaHbI MalMHbI: «MTepaTopy ans pele-
HUS CUCTEM JUHEHHbIX AnddepeHLmanbHbIX
YPaBHEHUN C NIMHENHBIMU FPAHUYHBIMU YCIOBUS-
Mu (I.W. Tpe3noB u ap.); «ApPKYC» — As pelleHus
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that its meaning were not comprehended by
authorities, and the nomination was called off
in the same way it was done with MESM in 1952.
In 1968 the Institute of Cybernetics in
collaboration with the Kiev computers and
control machines plant elaborated and
produced a small series of transistor
computer «Dnepr-2». It was designed to
solve a wide range of problems, such as
planning, economic, controling over
industrial processes and difficult physical
experiments. V. Glushkov and A. Stogniy led
the project; A. Kukharchuk was a principal
designer. The machine consisted of a com-
puting part «Dnepr-21» and a control
complex «Dnepr-22». B. Malinovsky super-
vised works on «Dnepr-22». The machine
«Dnepr-2» had comprehensive software that
was supplied to the customer. Unfortunately,
«Dnepr-2» production was soon stopped with
the resolution of Ministry of
Instrument-making of the USSR.

Analog

Engineering

In 1959 a new department of mathematical
modeling was created in the AS Ukr.SSR
Computing Center. Its chief was a talented
43-years-old scientist, professor Georgiy
Pukhov. Earlier (since 1957) he served as
chairman for the department of theoretical
and general electrical engineering at the
Institute of Civil Aviation in Kiev. He retained
this post as adjunct chairman. G. Pukhov
managed to attract the best students and
former employees to the department. He
developed broad and profound research in
the field of analog and quasi-analogue
technology at the Computing Center, and
then - at the Institute of Cybernetics,
established the scientific school. After just
a year the department elaborated its first
specialized machine EMSS-7 for different
building constructions calculations (E. Pro-
skurin and others), and then — a machine
EMSS-7M (V. Vasiliev and others), later -
EMSS-8 Alfa (A. Stepanov and others). Later
the following machines were built: «Iterator»
to solve systems of linear differential
equations with linear boundary data
(G. Grezdov and others), «Arkus» to solve
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JIMHEWHbIX U HeNMHerHbIX anddepeHuanbHbIx
YPaBHEHWI C IMHENHBIMU U HENIMHEHNHbIMK Kpae-
BoiMu ycnosuamu (MW, Tpe3gos); «OnTumym-2»
LA pelleHns TPaHCNOPTHOM 3afayun MHENHOTOo
nporpammupoaHus (B.B. Bacunbes); «Acop-1»
ANA peleHus 3afay CeTeBOr0 NJaHMPOBaHMA
(B.B. Bacunbes v ip.); YCM-1 nns pewweHus aud-
thepeHLManbHbIX YpaBHEHUA B YACTHbIX MPOM3-
BOZAHBIX 3JIMMTUYECKOrO M Napabonnyeckoro Tn-
na (I.E. Myxos n ap.).

Bce mawuHbl, pa3paboTaHHble B oThene
I.E. NyxoBa, BbiNyCcKanuUCb ManbiMu CepuAMU
Ha 3aBofax YKpauHbl.

B 1961 r. I.E. MyxoBa n36panu yneHoM-Kop-
pecnonpeHTom AH YCCP. B 1966 rogy leopruii
EBreHbeBuY Gbin Ha3HAYeH NepBbIM 3aMeCTUTe-
nem pupektopa WHctutyta KMbepHeTukn AH
YCCP. B 3to Bpems no uHuuymnatmuse B.M. Mnyw-
KOBA MHOTOYMCIEHHbIE OTAENbl MHCTUTYTA Bblnu
CrpynnupoBaHbl B YeTbipe OTAeNeHus — Teope-
TUYECKOW M IKOHOMUYECKO KMOEPHETUKM, KU-
OepHETUYECKON TEXHUKM, TEXHUYECKOW Kubep-
HETUKM, MELULMHCKOA M BUONOrNYecKOn Ku-
OEpHETUKM, @ TaKKe BbIYUCIUTENbHBIN LEHTP.
OtpeneHus wmenu 6Gonbluylo CaMOCTOATENb-
HOCTb. MU pyKOBOZMAU KpyMHble yuyeHble:
A.A. Bakaes, I'.E. NMyxos, H.M.Amocos, A.W. Kyx-
TeHKo. 310 no3sonsno B.M. [nywkoBy noytn He
BMELMBATbCA B PabOTy OTAENEHWH, yaenss oc-
HOBHOE BPEMSA Ha peLleHNe 04eHb BaXHbIX 3ajay
Mo CBA3W MHCTUTYTA C PYKOBOASALMMU OPraHamu
CTpaHbl, MOAKMOYEHUIO UHCTUTYTA K MOCTaHOB-
JIEHUAM MpaBUTENbCTBA, 06ECneynBarLLUM
panbHellee pa3BWTMe MaTepuanbHOM, Hayy-
HO-TEXHUYECKOI U KaapoBOii 6a3bl MHCTUTYTA.

I.E. MyxoBy 6b10 NOPYYEHO PYKOBOACTBO OT-
[eNeHneM KNbepHeTUYECKOH TEXHUKU NHCTUTY-
Ta. CBouM 3amecTutenem oH HasHaumn b.H. Ma-
JIMHOBCKOTO W fian eMy NopyyeHne KOOpAMHNPO-
BaTb pabOTy TEXHUYECKUX OTAENOB: yNpaBAsio-
wux mawuH (b.H. Manuxosckoro), apudmertu-
YeCKWUX W 3anNOMUHAILWMX YCTPOMCTB BbIYUCAN-
TenbHbIX MawwuH (.A. Muxaiinosa), Teopum uud-
pOBbIX BblYMCAUTENbHBIX MawuH (3.J1. PabuHo-
BUYa), DU3NYECKUX W TEXHONOTUYECKUX OCHOB
unpoBbIx BelYUCAUTENBHBIX MawuH (B.1. fep-
Kaua), npeobpasoateneii hopmbl MHDOPMALUY
(A.W. Konpganesa), nepepaun uHdbopmauum
(A.M. Jlyuyka), Teopumn M pacyeTa 3nekTpomar-
HUTHbIX ycTpoiicTB (0.B. To30HM), MELULMHCKOI
knbepHeTuyeckoii TexHuku (J1.C. Aneesa).

linear and nonlinear differential equations
with linear and nonlinear boundary data
(G. Grezdov); «Omtimum-2» to solve
transportation problem of linear programming
(V. Vasiliev); «Asor-1» to solve the problems of
net planning (V. Vasiliev and others); USM-1 to
solve differential equations in partial
derivatives of elliptic and parabolic types
(G. Pukhov and others).

All the machines, elaborated at the
Pukhov's department, were manufactured in
small lots by the Ukrainian plants.

In 1961 G. Pukhov was elected a Corre-
sponding Member of the AS Ukr.SSR. In 1966
he was appointed the first deputy director of
the Institute if Cybernetics, AS Ukr.SSR. At
that time V. Glushkov initiated the process of
merger of the numerous Institute depart-
ments into four sections: theoretical and
economic cybernetics; cybernetic techno-
logies; technical cybernetics; medical and
biological cybernetics; and also Computing
Center. The sections were independent and
headed by prominent scientists A. Bakaev,
G. Pukhov, A. Kukhtenko and N. Amosov.
V. Glushkov did not interfere much with the
work of sections and could spend most of time
to solve very important tasks on governmental
affairs, on the state cooperation with the
institute, its relevance to the government
decisions. It ensured the further development
of the material, scientific, technical and cadre
basis of the institute, and also his own
department of digital automation.

G. Pukhov was entrusted to lead the section
of cybernetic technology of the institute. He
appointed B. Malinovsky his deputy in charge
of coordination of the following technical
departments: department of operational
machines (B. Malinovsky); department of
computer arithmetic and storage devices
(G. Mikhaylov); department of computer
theory (Z. Rabinovich); department of physical
and technological computer foundations
(A. Kondalev); department of information
transfer (A. Luchuk); department of theory
and development of electromagnetic devices
(0. Tozoni); department of medical computer
devices (L. Aleev).

There was an unpublicized (however a



Mexay «LndpoBUKAMUY» U «KaHATIOTOBUKAMMU»
W0 HernacHoe (Ho #obpoe!) copeBHOBaHMUe.
[uk ycnexos konnektusa otaena [.E. [yxosa
npuwencs Ha 60-e roabl. TBOpYECKMIA BKNAg ca-
moro [.E. [yxoBa TpyaHO nepeoueHuTb. Ho
CTpemMuTeNbHOe pa3BUTUE LUMPOBOIA TEXHUKM
NpuBeno, NPaKTUYeCKK, K CBEPTbIBAHWIO UCChe-
[O0BaHWii B 061acTu aHanoroBomn 1 KBasuaHasno-
roBou TexHuku. B 1971 rogy I.E. lyxoB BmecTe
CO CBOMM OTfenom nepewen u3 VIHCTUTYTa KM-
OepHeTUkn B WHCTUTYT 31EKTPOAUHAMUKMU.
Mo3gHee OH co3aan MHCTUTYT npobiem mogenu-
poBaHus B 3Hepretuke AH YCCP.

B 1971r., nocne yxopa I'.E. lyxoBa, pykoso-
JUTENEM OTAeNEHUs KMOEPHETUYECKOH TEXHU-
ku ctan b.H. ManuHoBckmit (Ha 06LECTBEHHbIX
Hayanax), 0CTaBasfCb 3aBeAylOWMM OTAENOM
ynpaBnsiowmx MawmH [7].

MpepwecTBeHHUKM
nepcoHanbHbIX KOMNbLIOTEPOB

Ewe B 1959 r. y B.M. lhywkoBa BO3HUKNA
“pes co3natb MalMHY AN MHXEHEPHbIX pacye-
T0B. B 1963 r. nog ero Hay4HbIM PyKOBOLCTBOM
Obina paspaboTaHa M 3amylieHa B CepuitHoe
NpON3BOJCTBO CO3JaHHAA B UHCTUTYTE COBMe-
ctHo ¢ CKb mawwuHa «MpomiHb». Ee Hayan Bbl-
nyckatb CeBepoAoOHeLKMiA 3aBOJ, BbIYNCIUTESN b-
HbIX MaWWH. «MpoMiHby» 6biNa, MO CyTH, HOBbLIM
C/I0BOM B MWUPOBOII MPAKTUKE, UMENA B TEXHU-
YECKOM OTHOWEHUW Uenblil psj HOBLIECTB, B
YaCTHOCTM, MaMATb Ha MeTaNNM3UPOBAHHbBIX
kapTax. Ho camoe maBHoe — 370 6bina Nepeas,
WMPOKO NPUMEHABLLAACA MALIMHA C TaK Ha3bl-
BaeMbIM CTYNEHYaTbIM MUKPOMPOrpPaMMHbIM yN-
paBneHuem (Ha kotopoe B.M. mywkoB notom
Nosy4ynn aBTOPCKOE CBUAETENbCTBO).

Mo3pfHee cTyneHYyaTtoe MMKPOMPOrpaMmMHoOe
ynpaBJieHWe UCNO/Ib30BaN B MaWIMHE ANS UH-
JEHepHbIX pacyeToB, COKpalweHHo — MWUP-1,
co3paHHoi Bcnen 3a «[pomiHb» (1965). B
1967 r. Ha BbicTaBke B JIOHAOHe, roe AEMOH-
ctpupoBanacb MUP-1, ee 3akynuna amepuka-
Hckas dupma IBM — kpynHeiiwas 8 CLUA, noc-
TaBWUK NoYT 80% BbIYUCAUTENbHOW TEXHUKN
A5l BCEro KanuTasMcTMYecKoro Mmpa. 31o 6bi-
na nepBas (W, K COXaneHuto, NOCNeAHsAA) coBe-
TCKas 3MeKTPOHHAs MalMHa, NpuobpeTeHHas
aMepUKaHCKON KoMnaHuen.

Paszpabotumku MWP-1 nonyymnu rocymap-
ctBeHHyto npemuto  CCCP  (B.M. Mywkos,
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positive!) competition between the «digital»
and «analog» scientists. The peak of success
of Pukhov's section took place in 1960s.
The personal contribution of G. Pukhov was
enormous. But the speedy development of
digital engineering brought to the end
research in the field of analog and
quasi-analog technology. In 1971 G. Pukhov
moved his section from the Institute of
Cybernetics to the Institute of Electro-
dynamics, AS Ukr.SSR. Later he created the
Institute of Modeling Problems in Energetic,
AS Ukr.SSR.

In 1971 after G. Pukhov's departure to
another institute, B. Malinovsky became the
head of the cybernetic technology section (on
a voluntary basis), maintaining supervisory
position in the control machines department.

Predecessors
of personal computers

In 1959 V. Glushkov decided to create the
machine for engineering calculations. Such
machine called «Promin» was elaborated
in the Institute of Cybernetics and its SDB. In
1963 its serial production was started
at the Severodonetsk computer plant. The
computer «Prominy» was a breakthrough in the
world practice. It included many technical
innovations, particularly memory on metallic
cards. But the main thing was that it was the
first machine with a so-called piggyback
firmware control (later V. Glushkov received
an author's certificate for it).

Some time later firmware control was used
in the machine for engineering calculations
MIR-1, which was created after the «Promin»
computer (1965). In 1967 MIR-1 was exhibi-
ted in London where it was bought by the
American company IBM - the largest in the
USA supplier of about 80% of all computer
technique for the capitalist world. It was the
first and unfortunately the last time when the
American company bought a Soviet computer.

MIR-1 creators were awarded with the USSR
State prize (V. Glushkov, Y. Blagoveshensky,
A. Letichevsky, V. Losev, I. Molchanov, S. Pog-
rebinsky, and A. Stogniy). In 1969 improved
computer MIR-2, then — MIR-3 were manu-
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0.B. bnaroseuweHckuin, A.A. JleTuyeBckui,
B.[. Noces, N.H. MonyaHos, C.b. Morpe6uHc-
kuit, A.A. Croruuin). B 1969 r. 6bina npuHsaTa B
NpoM3BOACTBO HOBas, Gonee coBeplieHHas
MWP-2, a 3atem — MUP-3. lo ckopocTu BbInon-
HEHUs aHaNWUTUYeCKUX Npeobpa3oBaHMil 3TUM
MalnHaM He 6bi10 KOHKYpeHToB. MUP-2, Han-
pumep, ycnewHo COpeBHOBanacb C YHUBep-
CasibHbIMM KOMMbIOTEPAMU 0OBIYHO CTPYKTYPBI,
NPeBOCXOAAMMU €€ N0 HOMUHANbHOMY ObICT-
POLENCTBUIO U 0ObEMY NAMATU BO MHOTO pas.
Ha 3Toi mMalwwnHe BnepBble B NPAaKTUKe OTeYecT-
BEHHOr0 MaTeMaTWyecKoro MalMHOCTPOeHUs
Obl1 peann3oBaH LUANOTOBLINA PEXUM PaboThl,
MCMONb3YIOLWNIA AUCNNeRA CO CBETOBbIM NEPOM.
Kaxpas 13 3Tux mawmH Gblna Wwarom Bnepes Ha
MyTM NOCTPOEHUA Pa3yMHOMN MalUHbI — CTpaTe-
TMYECKOro HampasfeHWUs B Pa3BUTUU KOMMbIO-
TepoB, npeanoxeHHoro B.M. [nywkoBbIM.

B 10 Bpems Bo BceM Mupe rocnofcTBoBana
TOYKa 3peHUs, YTO MALIMHHbBIA A3bIK [OMIKEH
ObITb MUHMUMASILHO MPOCTLIM, @ BCe OCTafbHOE
caenalT nporpammbl. TakUM 6bl1 «agpecHslit
A3bIK» AN KomnbloTepa «Kuesy, paspaboTtaH-
Hoit B.C. Kopontokom u E.JI. OweHko.

Mpoektpya MWUPbI, B.M. lhywkos cTtasun
APYrylo 3afady — Cfenatb MalnHHbIA A3bIK BO3-
MOXHO 60nee 6NIM3KUM K YenoBeyeckomy (1Ume-
eTca B BUAY MaTtemMaTWyYecKuii, a He pas3roBop-
HbIN A3bIK). W TAKOM A3bIK — «KAHANUTUKY — 6biN
co3paH (A.A. JleTuyeBckuit) u nogfepxaH opu-
TMHaNbHOW BHYTPUMALLMHHOW CUCTEMON €ro UH-
Tepnpetaumun. MawuHel MUP ncnonb3oBanuchb
Bo Bcex yronkax Coserckoro Coto3a. [MaBHbIM
KOHCTPYKTOPOM KOMMbloTePOB «[1poMiHb» 1
«MWUP» 6bin C.b.Morpebunckuit 2, 5, 6].

KubepHeTnyeckas TexHuka

TepMUH «KMBEpHETMYecKas TexHUKa» no
nuuumnatmee b.H. ManuHoBcKkoro yteBepauics B
1978 r. B «3HUMKNONEAUM KUOEPHETUKUY
(rnaBHbIl pegakTop B.M. MywkoB), n3gaHHoi
B 1976 r., 3TOT TEpMUH elye He ynomuHancsa. B
OTAMYME OT BBIYUCIUTENLHON, KMbEpHeTUYec-
Kaa TexHWKa CTana BaXKHbIM HanpaBiaeHWEM B
HayKe M TeXHWKe, CBA3aHHbLIM C 3afa4eil co3aa-
HUA TEXHUYECKNUX CPeACTB AN1IA NOCTPOEHUSA yN-
paBAAOWNX, U3MEPUTENbHBIX, KOHTPONUpYIO-
LWMX, aBTOMATUYECKUX N aBTOMATU3NPOBAHHbIX
cucTeM M NpUBOPOB C UCMOb30BAHUEM KOMMb-
toTepoB. [lpeplecTBoBaBLlas eil TeXHUYecKas

factured. These machines had no competitors
for the speed of analytic conversion. For
example, MIR-2 successfully competed with
universal computers of ordinary structure
that rated many times higher in speed and
memory capacity. Namely, on this machine
for the first time in the history of national
machine-building, they realized the dialog
mode of work, where they used display with
light pen. Each of these machines was a step
forward creation of an intellectual machine,
along a strategic direction in computer
development proposed by V. Glushkov.

At that time it was considered that
machine language should be as simple as
possible, and the rest would be done by
programs. «Address language» for the «Kiev»
computer designed by V. Korolyuk and E. Yu-
shchenko was of such kind.

Designing machines MIR, V. Glushkov set
another aim - create machine language
similar to the human one (meaning the
mathematic, not the spoken language). Such
language «Analitic» was created by 0. Leti-
chevsky and supported by the original internal
system of interpretation. MIR machines were
used in all parts of the USSR.

Cybernetic techniques

The term «cybernetic technique» proposed
by B. Malinovsky was established in 1978. In the
«Encyclopedia of Cybernetics» (1976, editor —
V. Glushkov) this term is not mentioned. Unlike
the computational techniques, cybernetic
technique became an important direction of
science, connected with the task of facilities
creation for control, measuring, automatic and
automated systems and devices with a use of
computers. Its predecessor — technical cyber-
netics, was aimed to elaborate the theory of
control systems, first of all the scientific basis
for automatic control, but not to create
technical facilities to make them.

Creation and numerous usage of the
machine «Dnepr» positively influenced the
emerging of cybernetic technique. Later on,
the Section of Cybernetic Techniques began to
elaborate not only the control computers and
specialized computing devices, but also
information transmission media, communicati-



KnbepHeTuKa Oblna HanmpaBieHa He Ha co3fja-
HUEe TEXHUYECKMUX CPEACTB, @ Ha pa3paboTky Te-
OpMM CUCTEM YNpaBieHUs, B NEPBYIO o4epefb
Hay4YHbIX OCHOB aBTOMATUYECKOrO YNpPaBAEHUSA.

BO3HMKHOBEHMIO KNBEPHETUYECKON TEXHUKM
MOCNYXWUAM CO3J4AHWE W MHOTFOYUCIIEHHbIE
NpUMEHEHUs YNpaBNAIOWEro KoMnbloTepa
«[lHenpy». B panbHeiilwem otaeneHue kubepHe-
TUYECKOW TeXHUKW CTano 3aHMMaTbCs paspa-
OOTKOW He TONIbKO YNPaBASAIOLLMX BbIYACUTENb-
HbIX MAWWH U CNeLManM3MpoBaHHbIX BblYMCIM-
Te/bHbIX YCTPOICTB, HO U CPeSCTB Nepefayn UH-
cdopmauumn, cpeicts obuieHWs onepatopa C
CUCTEMaMM yNpaBieHus, a TakxKe BONPOCcaMm nx
NPUMEHEHUA ANA YNPaBAEHUA Pa3NUYHbIMU
npoueccamy, aBTOMaTU3aLmun CAOXKHbIX JKcne-
PUMEHTOB U U3MEPUTENbHBIX MPMOOPOB.

MosiBneHune KMGEpHeTUYECKOW TeXHUKU Obl-
N0 06LEKTUBHO 0OYCNIOBNEHO BO3HUKLWMMU W
ObICTPO pacTywWwyumMu NoTpeGHOCTAMU B Cpep-
CTBax aBTOMaTK3aLML, CTPEMIEHUEM UMETD 3h-
(heKTUBHbIE, MAKCMMaNbHO [eELEeBble, HafeX-
Hble, yOOOHblE B 3KCMAyaTauuu TeXHUYEeckue
cpencTBa AN NMOCTPOEHWUS AaBTOMATUYECKUX U
ABTOMATM3MPOBAHHbIX CUCTEM B PasiNyHbIX 06-
NacTAX HAPOJHOIO X03AMCTBA, HAYKU U TEXHUKH,
B BOEHHOM fiefie, B NpUOOPOCTPOEHMH, peLlato-
WMX 3a[ayn, BeCbMa Aanekue OT TeX, KOTopble
pewatTcs 00bIYHON BLIYMCAUTENLHON TEXHM-
KO B BbIYUCIUTENbHbIX LEHTPAX Wiu C Mo-
MOLLbIO NEPCOHANbHBIX U APYFUX BbIYNCTUTENb-
HbIX cpencTB. OCHOBOMN KMOEPHETUYECKOW TeX-
HUKW, POXXAEHHON B HEApaX BbIYUCAUTENBHOMN,
ABUINCH TaKXKe aBTOMATWKa, TeNleMexaHuKa, aB-
TOMaTuyeckoe ympasjieHWe, U3MepUTenbHas
TEXHUKA — Ha UX 6a3e KMOGepHeTUYeCcKas TeXHU-
Ka o6pesia caMoCTOATENbHOCTb.

[BuxKyLLen cunov pas3BuTUA BbIYUCAUTENBHO
TEXHUKM SBUACh BO3PACTAOWas NOTPEGHOCTD B
BbIYMC/IEHNSAX (CaMblX Pa3HOOOPa3HbIX) B HayKe
n TexHuke. OTciofa M COBepLIEHCTBOBaHME
CPEACTB BbIYUCIUTENbHON TEXHUKM MOLLO MO Jn-
HUM CO3[aHWUS MOLLHbIX YHUBEPCANbHbIX MALUWH,
MalWWH ANA UHXKEHEPHO-TEXHUYECKUX PacyeTos,
TEPMUHANbHBIX MALWWH OAS BbIYUCAUTENbHbIX
CUCTEM KONNEKTUBHOTO NONb30BaHMA, @ TaKXKe No
JINHUW PA3BUTUA BbIYMCIUTENbHON TEXHUKU Ans
WHOMBUAYANbHOTO MOJb30BaHUA WHXKEHepamu,
CTYAEHTaMW, WKONbHUKAMK, afiMUHWUCTPATOpPamMu
n ap. OcHoBHble TPeOOBaHWA K CPeAcTBaM Bbl-
YNCAUTENBHOI TEXHUKM — 3TO BO3MOXHO bosee
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on facilities for the control systems operators,
and the issues of their usage to control
different processes, automation of difficult
experiments and measuring devices.

The appearance of cybernetic technique
was fairly caused by increasing demand for
the automated facilities, by aspiration for
having the effective, cheap, reliable,
easy-to-use technical devices to construct
the automatic and automated systems in
different fields of economy, science and
technology, in the military service, in the
instrument-making industry. These devices
would solve the problems different from ones,
which are usually solved by ordinary
computers in the computing centers or with
the help of personal or other calculators. The
foundation of cybernetic technique, which
first came out from the computing techni-
ques, was also automation, telemechanics,
automatic control, measuring technique. On
their basis cybernetic technique acquired
independence.

A growing demand for various calculations
in science and technology became the driving
force in computing technique development.
The improvement of computing technique
devices developed into two directions:
creation of the powerful universal computers,
computers for technical and engineering
calculations, terminal computers for the
shared computation systems; and also into
development of computer technique for
personal use by engineers, students,
schoolchildren, administrators etc. The main
requirements to the computing technique
devices were highest productivity, usability,
comfortable service for both collective and
individual users, simplicity in communication
between human and machine. As we know,
computing technique is created to provide a
powerful calculation and intellectual activity
automation means to the people.

The driving force for cybernetic technique
development was the intention to automate
different technological and measuring
processes, day-to-day industrial management,
control over energy, transport and other
objects, including ones in the field of
armament and space exploration (recogni-
tion processes) with the aim to eliminate
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BbICOKAs MpOM3BOAUTENLHOCTD, YA0OCTBO B 06C-
NYXMBAHUM KaK GOMbILMX KONEKTMBOB-NOTpe-
OuTenen BbIYUCIUTENbHON TEXHUKW, TaK U OT-
AEeNbHbIX NONb30BATENEN, NPOCTOTA 06LIEHMS Ye-
JIOBEKA C MALWMHOM. BbluncnutenbHas TeXHUKa,
KaK U3BECTHO, CO3[AeTCa A1 UCMOJb30BaHUA ee
YeIOBEKOM B KauecTBe MOLLHOMO BbIYMCIUTENb-
HOTO MHCTPYMEHTa M CpPefcTBa aBTOMAaTU3aLnu
UHTENNEKTYaNbHOMN fesTeNbHOCTH.

Pa3BuTMs KMOEPHETUYECKOW TEXHUKM OblNo
00yCNOBNEHO CTPEMEHWEM aBTOMATU3MPOBATh
pasfinyHble TEXHONOTMYECKUE U WU3MEPUTENb-
Hble NPOLIeCChl, ONEPATUBHOE YNpaBeHKUe npo-
M3BOAICTBOM, YMNpaBleHUE SHEPreTUYECKUMHU,
TPAHCNOPTHLIMU U APYrMMU 06BLEKTAMU, B TOM
uncne B chepe BOOPYKEHUA U B KocMoce (npo-
Liecchbl pacno3HaBaHus u T. A.) C UeNbio UCKI0-
YeHUs yenoBeka U3 061aCTV KOHTPONS U yNpaB-
NIeHUs 3TUMK npoueccamu. B Takux npumene-
HUAX BbINONHEHWNE BbIYUCNEHUI ABNAETCS NNLLb
TOJIbKO YacTbio 06LIero Komnnekca UHdopma-
LMOHHbBIX NPOLECCOB, NOANEXalMUX aBTOMATH-
3aLuu. B CBA3M C 3TUM KOMMNbIOTEPBI, XOTH U Bbl-
MONMHAIOT PONb LEHTPANbHON WHTENNEKTyaslb-
HOWM YacTW CUCTEM, HO YXKE He ABNAIOTCS eauH-
CTBEHHbIM CPEACTBOM A1 UX NOCTPOEHUs. [nst
3TOrO0 HYXXHbI TAK)Ke CPeCTBa aBTOMATUYECKOro
obmMeHa MHdopMaumen Mmexgy oObekTamu u
KOMMbtoTepamu, nepegaun uHdopmauum (Kak
UMdPOBON, TaK U aHANOTOBOI) HA PACCTOsIHUE,
oTobGpaxeHus xofa npolecca oneparopy, BMe-
iaTenbCTBa oneparopa B npoueccsl U ap. Ta-
KAM 06pa3oM, COCTaB CPeAcTB KubepHeTuyec-
KOl TEXHUKM OKa3a/cs 3HAYUTESbHO WIPE, YeM
CpeacTB COOCTBEHHO BbIYUCIAUTENBHON TEXHM-
Ku. N HEKOTOPbIX NPUMEHeHUI 10N CPeacTB
BbIUMCIIUTENbHON TEXHUKM OKa3zanacb Booole
He3HauyuTeNbHA N0 CPaBHEHMIO C 6ONbLIMM 00b-
eMOM [pyroil annapatypbl TakoW, Hanpumep,
KaK CpefiCTBa CBA3M C 0OLEKTOM.

MoMMMO BCEro, K BbIYMCIUTENBHBIM Cpef-
CTBaM, BXOAALMM B COCTAB CPEACTB KNOEpHeTH-
YECKOW TeXHUKMW, BO3HWUKAKU CBOM, 0CODbIe Tpe-
60BaHMsA. BbiCOKas CKOPOCTb BbIMONHEHUS Bbi-
YUCIUTENbHBIX ONepaluit B psae ciydaes ne-
pecTana ObiTb OCHOBHbIM KPUTEPUEM UX KAuecT-
Ba. Ecnv oH v 3agaBancs, To, Kak npasuno, Ao-
MONHANCS LUenblM PALOM ApYrux TpeboBaHuii no
onepaTMBHOCTU 06pabOoTKM, CTOMMOCTH, pasme-
pam annaparypsbl, HaaexHocTu 1 ap. MosBuanCh
0cobble TpebGOBaHWUS K OpraHU3auumn BbIYUCIN-

human from the control and management
over these processes. For such purpose
calculation is only a part of the whole
complex of information processes, which are
to be automated. In such a view the
computers are not a unique means for their
construction, though they play a role of a
central intellectual part of the systems.
Besides, for these purposes there should be
means of automatic information exchange
between the computer and other objects,
distant information transmission (both
digital and analog), report on processes to
the operator's display, operator's interference
with the processes, etc. Thus, the compo-
sition of cybernetic facilities was much
broader than ones of computing techniques.
In some applications, for instance, in the
facilities for communications with object,
the part of computing technique devices was
minimal compared with the great range of
other equipment.

Besides, there appeared special demands
for the computing devices, which are to be
included into the cybernetic technique. The
high speed of calculation operations was no
longer the main criteria of their qualities in
some cases. If it was hallmarked, it was
usually compiled with other demands for
processor efficiency, cost, size of device,
reliability, etc. There were special demands
for organization of the computing process.
Among them: information processing in a real
time scale, cyclic repetition of the same
programs but with different initial conditions,
selection of computing devices toward
definite classes of calculations, etc. The
opportunity to apply extreme speed of
calculations for definite groups of applica-
tions. It is often needed to disperse the
computing devices in the cybernetic systems,
according to the process specificity, which
should be automated. That also brings
necessity to build the parted hierarchic,
homogenous, circular and other computing
structures. In addition to algorithmic
universality (in fixed limits, caused by the
application classes), there should be system
universality on behalf of computing devices
that were part of cybernetic technique
(within the limits of planned applications),



TeNbHOro npolecca. MaBHbIMK cTanu Tpebosa-
HMe 06paboTkM WHdOpMaLUM B peanbHOM
MaclTabe BpeMeHW, LUKIMYECKOe NMOBTOPEHUE
OAHUX U TEX e NPOrpaMmM, TOJbKO C Pas3nyHbl-
MU HaYaNnbHbIMW YCIOBUAMM, OPUEHTALUS Bbl-
YMCNUTENbHbIX CPEACTB Ha OnpefeNeHHble Knac-
Cbl BbIYMCAEHUIA U Ap. Bo3MOXHbI ciyyau, Tpe-
OytolLme CBEPXBLICOKON CKOPOCTU BbIYMCNEHMUI
0N ONpefeneHHblX rpynn NpUMEHEHUH U T.4.
BblyncnutensHole CpeicTBa B KWbepHETUYECKUX
cucTeMax 4acto TpeboBanoCh paccpefoTounTb,
ucxops M3 cneuncduku aBTOMATU3UPYEMOro
npoLecca, Npu 3TOM BO3HMK/IA HEOOXOAMMOCTb
B MOCTPOEHWUM pacnpefeneHHblX, nepapxuyec-
KWX, OLHOPOLHBbIX, KOJbLEBbIX U APYIMX BbIYUC-
NNTENbHBIX CTPYKTYp. lomumo anroputmuyec-
KOW YHUBEPCanbHOCTU (B OnpefeneHHbIX npe-
Lenax, onpefensiemMbix Knaccamu NnpuMeHeHui),
OT BbIYUCAUTENbHBIX CPEACTB, BXOAALMX B COC-
TaB KMOEpPHETUYECKOW TEXHUKM, NOTpeboBanack
CUCTEMHAs YHUBEPCANbHOCTL (B paMKax Hame-
YeHHbIX MPUMEHEHMUIT), YTO BHECIO CBOM 0CO-
OEHHOCTU B MPUHLMMbI €6 NOCTPOEHUs (MOay/b-
HOCTb, MHTEpdeNncol ANA NOAKNIOYEHUS YCT-
POICTB CBA3M C 0OLEKTOM W Ap.).
Marematnyeckoe obecneyeHne cpepcrTs Ku-
OepHeTUYECKON TEXHWUKM, TaKKe MMeeT onpe-
[ileNeHHble 0CO6EeHHOCTU (CTaHAapTHble Mpor-
pamMMmbl U S3bIKW, OPUEHTUPOBAHHbIE HA 06nac-
TW MPUMEHEHUI, XECTKUEe Mporpammbl, NOAFO-
TOBKA NPOrpamMmM Ha YHWBEPCANbHbIX MaLIUHAX,
CXeMHas peanu3auus nporpamm, yceyeHHas
onepaLuoHHas cucTema u ap.).
3HauuTeNbHbIA BKIAJ B MPOBEAEHHblE UC-
CNnefoBaHNsA BHECIN TexHUYecKkue otgensl Boi-
yncnutensHoro ueHtpa AH YCCP u otpenenune
KnbepHeTuyeckoi TexHUkn NHcTUTyTa KMbEp-
Hetukn AH YCCP, Bblpocluee 3a aBafLaTh et —
€ 1962 no 1982 rr. o 500 Hay4YHbIX COTPYLHU-
KOB, MH)XEHEepOB, N1abopaHTOB M TEXHUKOB.
MpuMepamm MOTyT CYKNUTb TaKMe MaclTab-
Hble paboTbl, Kak cO3fjaHMe U WKUPOKOe WC-
Nosb30BaHWE Ha MPOMbILLUNIEHHBIX NPeAnpUATU-
fX W BO MHOTMX Hay4YHO-UCCNEL0BaTeNbCKNUX
opraHu3aumsax Cosetckoro Coto3a HECKONbKMX
COTEH ynpaBafoWwmx MawuH «[JHenpy»; pa3pa-
60TKa W MPOMBILNEHHbII BbIMYCK COBMECTHO C
JIeHUHrpaacKUM Hay4YHO-MPOU3BOACTBEHHbIM
obbeguHeHnem «CeetnaHa» nepsoro B CCCP
CemMencTBa MWUKPOKOMMbIOTEPOB LWMPOKOrO
HasHayeHUs «InekTpoHuka C5»; paspaboTka
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which brought peculiarities into the
principles of its construction (modularity,
interfaces to link with object communication
devices, etc.)

Mathematical foundation of the cybernetic
technique also has its own peculiarities
(standard programs and languages oriented on
application fields, hardware programs, programs
preparation on universal computers, circuit
programs implementation, truncated operating
system, etc.)

A significant contribution into the research
was made by the technical departments of the
Computing Center of the AS Ukr.SSR and by
the Section of Cybernetic Techniques of the
Institute of Cybernetics, AS Ukr.SSR, whose
staff increased to 500 scientists, engineers,
laboratory assistants and technicians in 20
years (1962-1982).

Following profound works can serve as an
examples: creation and wide use of several
hundreds of «Dnepr» machines at the
industrial enterprises and many research
organizations of the Soviet Union;
development and production of the first
Soviet family of universal microcomputers
«Electronica S5» (together with scientific
production association «Svetlana», St-Peters-
burg, Russia); development (in collaboration
with Kiev S.Korolev Production association)
and wide usage of control machines SOU-1
and SOU-2, of microprocessor-based complex
facilities, including a professionally oriented
PC «Neurony, modular set of
microprocessor-based tuning devices S0-01 —
S0-04 for the benefit of the whole
communication facilities industry of the
USSR; elaboration of the
professionally-oriented PC ES-1841 (together
with the research institute of Radioprom of
the USSR), creation of signal digital
processing, devices super productive facilities
for pattern recognition, digital specialized
devices for control over high-speed physical
processes, video-computer terminals, systems
of  engineering  works  automation,
knowledge-oriented intellectual systems,
powerful clustered computing complexes,
systems of scientific experiments automation
for the organizations of the Academy of
Science Ukr.SSR, unique control systems of
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COBMECTHO C MpPOWU3BOLCTBEHHbIM 00beanHe-
Huem um. C.I. Koponeea B MHTepecax Lienoit oT-
pacnu npomsbiwneHHoctn cpeacts ceasu CCCP
ynpasnsowmux KomnblotepoB  «COY-1» u
«COY-2», Kommnekca MMKPONPOLECCOPHbIX
CpepcTB, BKoYas npodeccMoHanbHO OpUeHTH-
pyeMbIii NepcoHanbHbIn KomnbtoTep «HenpoHy,
MOJy/NbHOTO Habopa CPeAcTB OTNALKM MUKpOM-
poueccopHoi TexHukn «C0-01» — «CO-04x»; pas-
paboTka npodeccuoHanbHO OpPUEHTUPYEMOTO
nepcoHanbHoro Komnblotepa EC-1841 (coBmecT-
HO C MUHCKMM Hay4HO-UCCNELOBATENbCKUM UHC-
TUTYTOM YNPaBAAIOLWMX BbIYNCAUTENbHBIX MALLWH
Papnonpoma CCCP), co3paHue npoueccopos
uncdpoBoit 06pabOTKM CUrHANOB, Cynepnpous-
BOAUTENIbHBIX CMELMUANU3UPOBAHHBIX CPEACTB
pacnosHaBaHus 06pa3oB, LMGPOBLIX cneLranu-
3UPOBAHHBIX YCTPONCTB KOHTPONS U YNpaBieHUs
ObICTPONPOTEKAOIWMMU DU3UYECKUMU NpOLeC-
CaMy, BULEOKOMMbIOTEPHbIX TEPMUHANOB, CUC-
TeM aBTOMATU3aLMU UHXKEHEPHOTO TPYLA, 3HAHU-
€0PUEHTUPOBAHHBIX UHTENNIEKTYaNIbHbIX CUCTEM,
MOLUHBIX KNACTEPHBIX BbIYUCIUTENbHBIX KOMM-
JIEKCOB, CUCTEM aBTOMATU3aALIMM HayUYHbIX 3KCMe-
pvMeHTOB B yupexgaeHuax Akagemun Hayk YCCP,
VHUKaNbHbIX YNPABASIOLMX CUCTEM PA3NYHOIO,
B TOM 4nC/ie 06OPOHHOIO Ha3HaYeHUs 1 ap.

B utore obuwme ycunus Konnektuea otaene-
HUSA KMOEPHETUYECKON TEXHUKM CNOCOBCTBOBA-
7N CTAHOB/IEHMIO U yCNEewWHOoN paboTe HayyHOIA
LWKO/bl B 3TOM BECbMA BaXHOI 061aCTW 3HAHMWIA.

Bonblwoii BKNag B co3gaHue CpeacTs kubep-
HETUYECKOW TEXHUKU BHECAU COTPYAHWUKM OT-
LeNeHns, BbIPOCLIME 3 3TU TOAbI B U3BECTHbIX
VUEHbIX, OTMEYEHHbIX OPEHAMU U NPEMUAMU:
b.H. ManuHosckuin, 3.J1. PabuHosuy, I.A. Mu-
xainos, B.I. fepkay, A.W. Konpanes, A.M. Jly-
uyk, A.B. Manaruu, U.[1. Bontosuy, B.1. botoH,
B.M. Erunko, H0.C. fikosnes, H0.J1. NBacbKus,
E.N. Bpioxosuy, C.C. 3abapa, B.H. Kosans,
B.M. ThagyH, C.A. Noropensit B.M. famatoH,
A.ll. bex, B.A. PomaHoB, A.A. Tumauwos,
M.B. Cemotiok, T.®. CnoGogsaHiok, H.WN. Anu-
wos, ®.H. 3bikos, J1.6. ManuHosckuit, B.M. Co-
nosbes, JI.A. KopbitHas v gp. [7].

KomnbtoTteps! III u IV nokoneHmii

B koHue 60-x rogoB XX Beka B WHCTUTyTe
nof Hay4HbiM pykosogcteom B.M. lnywkosa
Hayanacb pa3paboTka komnbloTepa «Ykpau-
Ha». [MaBHbIM KOHCTPYKTOPOM OblN Ha3HAYeH

different applications, including military, etc.

Great collective efforts of the Section of the
cybernetic technique staff furthered the
formation and successful work of the
scientific school in this incredibly important
field of knowledge.

Significant contribution into creation of
the cybernetic technique was made by
following colleagues who became over the
years a famous scientists decorated with
medals and prizes: B. Malinovsky, Z. Rabino-
vich, G. Mikhaylov, V. Derkach, A. Kondalev,
A. Luchuk, A. Palagin, I. Voytovich, V. Boyun,
V. Egipko, Y. Yakovlev, Y. Ivaskiv, E. Bryu-
khovich, S. Zabara, V. Koval, V. Gladun, S. Pogo-
rely, V. Gamayun, A. Bekh, V. Romanov, A. Ti-
mashov, M. Semotyuk, T. Slobodyanyuk, N. Ali-
shov, F. Zykov, L. Malinovsky, V. Solovyov, L. Ko-
rytna and others.

Computers of the III
and IV generations

In the end of 1960s the elaboration of the
computer «Ukraine» was started in the
institute under the scientific supervison of
V. Glushkov. Z. Rabinovich was appointed as
chief designer; his deputies were A. Stogniy
and I. Molchanov. It was a next step in highly
productive universal computers development,
as these machines should use internal
language of high level. The elaboration of the
«Ukraine» machine became an important
landmark in the development of Glushkov's
scientific school. The ideas proposed in the
project took the lead over numerous
innovations used in the American universal
computers of the 1970s. Unfortunately, the
machine was not built.

In 1974 at the IFIP congress V. Glushkov
presented report on fractal computer with new
principles of computer system organization
(co-authors V. Myasnikov, I. Ignatiev, V. Tor-
gashev). He expressed an idea that only the
elaboration of fundamentally new up-to-date
architecture for the computer systems, not
similar to Neumann's one, would help to build
supercomputers with unlimited potential for
productivity increase and hardware improve-
ments. The further research demonstrated
that complete and straight-out realization of
the fractal computers construction principles



3.J1. PabuHoswuy, 3amectutensmun — A.A. Cror-
Huit 1 W.H. MonyaHoB. 310 6bIN cneayoLLniA
Wwar B WMHTENNEKTyanu3aumum KOMMbIOTEPOB,
HanpaBJieHHbIW HA CO3AaHMe BbICOKOMPOU3BO-
AWUTENbHOW YHMBEpCanbHOW MawwuHbl. Pa3spa-
00TKa MalWMHbl «YKpauHa» ABUNACb BaXHOI
BEXOW B Pa3BUTWUM Hay4YHO wkonbl B.M. Mnyw-
koBa. Mgen, 3anoxeHHble B NpoekTe, NpeABoc-
XUTUAN MHOTWE HOBOBBELEHUSA, UCMOb30BaH-
Hble B aMEPUKAHCKUX YHWBEPCAbHbIX MaLIWH
70-x ropoB XX Beka. K coxaneHuto, MalwmHa He
Oblna NocTpoeHa.

B 1974 r. Ha koHrpecce IFIP B Crokronbme
B.M. [ywkoB BbICTYNWUA C LOKNAZoM O pekyp-
CUBHOI BbIYUCIIUTENBHOW MALUNHE, OCHOBAHHOM
Ha HOBbIX MPUHLMNAX OPraHU3auun BbIYUCIU-
TenbHbIX cuctem (coastopbl B.A. MAcHuKoB,
N.b. UrHatbes, B.A. Toprawes). OH Bbicka3an
MHEHWe 0 TOM, YTO TONIbKO pa3paboTka NpUHLM-
MUanbHO HOBOM, HE HEMMAHOBCKOM, apXUTEKTY-
Dbl BLIYUCIUTENBHBIX CUCTEM, 6Aa3npyloLeics Ha
COBPEMEHHOM YpPOBHE pa3BUTUA TEXHOJOTUM,
MO3BONINUT PELNTL NPo6EMyY NOCTPOEHHUSA Cynep-
KOMMblOTEPA C HEOTPAHUYEHHbIM POCTOM NPOU3-
BOLAMTENbHOCTM MpPU HApaLMBaHWUKM annapaTHbIX
cpepcTs. [lanbHeiilune nccnefoBaHus nokasanu,
YTO MOJIHAs M BECKOMMPOMUCCHAA peanv3auus
MPUHLMMNOB NOCTPOEHUA PEKYPCUBHbIX MALIUH U
MO3ronofo0HbIX CTPYKTYP NpU MMetoleMcs
VPOBHE 3/IEKTPOHHOW TEXHOJIOTUM MOKa Mpex-
neBpemMeHHa. «Heo6xoaMMOo ObIN0 HANTK KOMI-
POMUCCHbIE pelleHNs, onpejensiolme nepexos-
Hble 3Tarbl K MO3ronofo0HbIM CTPYKTYpaM Oyay-
LLero nyTem pasyMHOro OTCTYMIEHUSA OT NPUHLM-
noB [Ix. doH Heitmanax» (13 goknapa B.M. Myw-
KoBa Ha KoHdepeHuun B HoBocubupcke B
1979 r.). Takue pelweHus ObLIN HalAEHbI TeHu-
aNbHbIM YYEHBIM W CTaNN OCHOBOI OPUTMHANBHON
CTPYKTYPbI BbICOKONPOU3BOAUTENBHOMO KOMIbIO-
Tepa, Ha3BaHHOTO UM MAKPOKOHBENEPOM.

B.M. MmywKoB He cMOT YBUAETb CO3AAHHbIE MO
€ro uaesm MaKpoKoHBenepHble MalwmnHbl EC-1766
un EC-2701 (rnaBHblit koHcTpyKTOp C.B. Morpe6u-
HCKUI, OCHOBHbIE y4acTHUKM paboT H0.B. Kanu-
ToHOBa, A.A. Jletnyesckuin, U.H. MonyaHoB u
Ip.), KOTopble o oLeHKe [0CyAapCTBEHHO KO-
MUCCUU He UMENN aHAIOroB B MUPOBOI NMPaKTu-
Ke. B Hayane 80-x rogoe XX Beka 3To 6Gbiiu ca-
Mble MowyHble B CCCP BbIYMCAUTENIbHBIE CUCTEMBI.

EC-2701 n EC-1766 Gbinn nepenaHsbl Ha MNex-
3eHCKUI 3aBOJ, BblYMCAUTENbHBIX MaWwnH (Poc-
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and brain-Llike structures was premature due to
electronic technology level of that time. «It
was necessary to find the compromise
solutions, which would mean the transition to
the brain-like structures of the future and a
clever departure from the principles of John
von Neumann» (abstract from Glushkov's
report at the 1979conference in Novosibirsk).
Such solutions were found by the genius
scientist and tested as a basis for original
structure of a highly productive computer,
which he called macro-conveyor.

Unfortunately, V. Glushkov was not destined
to see the macro-conveyor computers ES-1766
and ES-2701 created on his ideas that, in the
opinion of the State commission, had no
analogues in the world. In the beginning of
1980 these were the most powerful computer
systems in the USSR.

Penza plant of computing machines
(Russia) was selected for serial manufacturing
of ES-1766 and ES-2701. Unfortunately, these
machines so needed by the science and
technology and that could compete with the
best American ones, were produced only in a
small lot.

During the 1960s—1970s Institute of Cyber-
netics, AS Ukr.SSR, directed by V. Glushkov
elaborated and implemented to the industry a
whole set of mini-computers, specialized
computers and programmed keyboard
computers. Among them: «Neva» for the
digital telephone stations, family of
«Iskra-125» computers, specialized
computers «Mriya», «Chayka», «Moscow».
«Scorpio», «Romby, «Orion», computers for
spectral analysis, etc (A. Kukharchuk, G.
Kornienko, B. Mudla, S. Zabara).

In the beginning of 1980s a unique family
of on-board specialized computers was
created. They were used to control and
operate spacecrafts without preliminary
trajectory calculation. These machines were
MIG-1, MIG-11, MIG-12 and MIG-13. Their
creators G. Golodnyak and V. Petrunek
received the USSR State award together with
others.

A complex of specialized computers
«Express», «Ekspan», «Pirs», «Cross-1»,
«Cross-2», «Course», «Bark», etc., for
pre-mooring and preflight tests of water
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cuitckas depepaums) B cepuitHoe Npou3Boj-
ctBo. K coxaneHuio, MalnHbl conepHuyaioLme
C NYYWHUMN aMEPUKAHCKUMU U CTONb HYXHble
HayKe W TEeXHWKe, ObIU BbINYLLEHbI HA 3aBOAE
LWL Manoi cepuen.

B cneunanbHOM KOHCTPYKTOpPCKOM 6i0po
WHctutyta knbepHetukn AH YCCP B 60-70-x
rogax XX BeKka nof Hay4HbiM pyKOBOLCTBOM
B.M. InywkoBa 6bin pa3paboTaH U nepeaaH
MPOMbILWAEHHOCTN Lenblil PAA KOMMbIOTEPHbIX
KOMNIEKCOB, CMeLnanu3npoBaHHbX KOMMbLO-
TEPOB U MNPOrpamMMUPYEMbIX KIABULHbIX
KOMMNbIOTEPOB: KOMMbIOTEPHbIA KOMMAEKC
«HeBa» ans undpoBbix TeNePOHHbIX LLEHTPOB
(coBmecTHo ¢ T[IP), cneuwanu3upoBaHHble
KomnbloTepbl «Mpusay, «Yainka», «Mocksay,
«CkopnuoH», «Pom6», «OpnoH», KomMnblOTEpSI
LN CNEKTPaNbHOTo aHann3a, CEMeicTBO Kna-
BUWHBIX MawnH «Nckpa-125», n 1.4. (A.T. Ky-
xapuyk, I.1. KopHuerko, b.T. Mygna, C.C. 3a-
6apa). B Hayane 80-x rogoB B MHCTUTYTE Obl-
110 CO3[1aHO VHUKaJIbHOE CEMENCTBO GOPTOBLIX
cneuuanu3nupoBaHHbIX KOMMbIOTEPOB A1 CUC-
TeM ynpaBieHUs KOCMUYECKMMU annapartamu
6e3 npefBapUTENbHOIO pacyeTa TPaeKTopuii:
MWUT-1, MUT-11, MT-12, MUT-13. Wx pa3pa-
6otumkn — I'.C. TonogHsk u B.H. MeTpyHek Obl-
AN oTMeyeHbl [ocynapCcTBeHHOW npemueit
CCCP (B cocTaBe aBTOPCKOrO KONNEKTUBA).

Bbinn co3paHsl cneuuann3nMpoBaHHbIE KOM-
MbIOTEPHbIE KOMMIEKChl «IKCMPECCy, «IKCNaHy»,
«Mupcy, «Kpocc-1», «Kpocc-2», «Kypey,
«bapk» v ap. AnA NpuIWBapTOBbLIX U NpeanoneT-
HbIX WUCMbITAaHWIA 3KPAHOMNAHOB, MOPCKUX CYy-
[0B, Kopabneli Ha MOABOAHbLIX KPbUIbAX, AN
KOMMJIEKCHbIX TPAHUYHBIX MOPEXOAHbIX WUCMbI-
TaHWUM Kopabneit BoeHHo-Mopckoro dnoTa, Ans
KOHTPONA U AMArHOCTUKM NeTaTebHbIX annapa-
TOB. 3@ pa3paboTKy Hay4YHbIX OCHOB U CO3AaHUe
KOMN/eKca CpefcTs s MHOrOKaHanbHOM 06-
paboTku MHbOPMaLMUM NPU UCTBITAHUM CIIOX-
HbIX 0OBbEKTOB HOBOW TEXHWUKM Y4aCTHUKM pabo-
Tbl, cotpygHukn CKB - B.I. Mygna, B./. [Quna-
HoB, M.W. [inaHos, B.®. bepgHukos, A.W. Kanu-
Bey u 0.M. lWanebko — monyuunu Tlocymap-
cTBeHHylo npemuto YCCP 3a 1987 r.

0co60 cnepyeT OTMETUTb YHUKANbHbIA Crie-
UManu3MpoBaHHbIl Komnnekc «[enbta» ans
cbopa 1 06paboTKK TenemeTpuyeckoi MHdop-
Mauuu 1 ynpaBneHns a3poKoCMUYECKUMU 3KC-
nepumeHtamu (paspabotumku B.W. QuaHos,

planes, sea crafts, winged ships, for complex
extreme nautical tests of the Navy ships, for
control and diagnostics of aircrafts was
elaborated. In 1987 the authors B. Mudla,
V. Dianov, M. Dianov, V. Berdnikov, A.
Kanivets and 0. Shalebko received the
Ukr.SSR State Award for the elaboration of
scientific theory and creation of the
complex of devices for multi-channel
information processing during the new
comprehensive technical objects testing.

Here should be specifically mentioned
unique specialized complex «Delta» for
telemetric information collecting/proces-
sing and control over aerospace experiments
(authors - V. Dianov, M. Dianov, A. Kanivets,
I. Kutnyak and others). This complex was
created for the system of Galley comet
images receiving and processing in the
«Vega» international project. After the
Chernobyl nuclear power plant catastrophe it
was also used in the urgently created
situation center. It made possible to
forecast with high accuracy the process of
radioactive nuclides contamination of the
Dnipro basin and to assume appropriate
measures on time.

During the 1960s — 1970s in the Institute
of Cybernetics and its SDB over 30 original
computers of different applications, which
had no foreign analogues, were created and
implemented for industrial production. In
1980s the N.Amosov laboratory developed
first in the USSR neural computer and a family
of self-operating computer robots (N.Amosov,
E.Kussul, A.Kasatkin, L.Kasatkina).

It is impossible to elaborate modern
computers without automated systems for
research and development. Using Glushkov's
theoretical works Institute of Cybernetics
unfolded the wide range of research and
created several unique «Project» systems
(«Project-1», «Project — ES», «Project-MIMy,
«Project — MVK») for the automated design of
computers with appropriate software. At first
they were implemented on the «Kiev»
computer, then — on M-20, M-220 and BESM-6
(with the total capacity of 2 million machine
commands). Then they were converted to the
United computer systems. «Project-1», carried
out on M-220 and BESM-6, represented a



M.W. Ounanos, A.N. KaHusew, U.T. KytHsk u gp.)
Komnnekc 6bin1 co3aaH pas cucTembl nprema u
06paboTKM M306paxeHnii komeTbl lannes B
MeXAyHapoaHoM npoekTe «Berax. locne aBa-
pum Ha YepHobbinbckoit AIC ero ncnonb3osanu
B CPOYHO CO3[LAHHOM TOTAA CUTYALMOHHOM
LeHTpe. 3TO AaN0 BO3MOXHOCTb C 60/bLOI
TOYHOCTbIO MPOrHO3MPOBaTh NpOLECC pacnpo-
CTpaHeHUs pajMOHYKIMLOB B [IHENPOBCKOM
bacceitHe U CBOEBPEMEHHO NPUHUMATL MEPbI.

B 80-e rr. XX Beka B naboparopuu H.M. Amo-
coBa 6bln paspaboTaH nep.elii B 6biBWwem CCCP
HEPOKOMMbIOTEP M CEpUs CaMoynpaBiseMbIX
KOMMbIOTEPU3MPOBAHHbLIX poboToB (H.M. Amo-
coB, 3.M. Kyccynb, A.M. KacatkuH, J1.M. Kacart-
KWHa).

B utore 60-70-80-e roabl XX Beka B MIHCTU-
TyTe knbepHetuku AH YCCP n ero CneyuanbHom
KOHCTPYKTOPCKOM 610po Obinn pa3paboTaHbl 1
nepefaHbl B NpoMbILIEHHOCTL 6onee 30 opu-
TMHANbHbIX KOMMbIOTEPOB Pa3fMYHOTO Ha3Ha-
YeHUs He UMEIOLLMUX aHAJIoroB 3a pyOEeXKOoM.

CoBpeMeHHble KOMMbIOTEPbl HEBO3MOXHO
NPOeKTMPOBaTL 6e3 cMCTEM aBTOMATU3ALMM NPO-
€KTHO-KOHCTPYKTOPCKMX paboT. Ha ocHoBe Teo-
petuyeckux pabot B.M. Mywkosa B MHcTUTyTE
knbepHeTukn AH YCCP 6bin pa3BepHyT WHPOKHIf
(pOHT UCCNEe0BAHUI W CO3AaH PAA YHUKANbHbIX
cuctem «lpoekt» («MpoekT-1», «[poekT-EC»,
«[MpoekT-MUMy, «lpoekT-MBK») ans aBTomaru-
3UPOBAHHOMO MPOEKTUPOBAHUA KOMMbIOTEPOB
BMECTE C MaTeMaTMyeckum obecneyeHuem. Mep-
BOHAYa/ibHO OHM peann30BbIBaJUCL HA MaLIMHE
«KneBy, 3atem — Ha M-20, M-220 n B3CM-6 (c
00WMM 06BEMOM B 2 MIIH. MALUMHHbIX KOMAHA),
CO BpPEMEHEM nepeBefieHbl Ha MalunHbl EgnHo
cuctemsl. Cuctema «lpoekT-1», peann3oBaHHas
B M-220 n b3CM-6, npepcrtaBnsna coboit pacn-
peneneHHbl cneuuann3MpoBaHHbIi Nporpam-
MHO-TEXHUYECKUIN KOMMIEKC CO CBOEN onepaLiy-
OHHOW CMCTEMON U CneLnanu3npoBaHHO cucTe-
MOI NpOrpammupoBaHusA. B Heit BnepBble B Mu-
pe 6bln AaBTOMATU3MPOBAH (MpUYeEM C ONTUMU3A-
LMeit) 3Tan anropuTMMYECKOro NPOeKTUPOBAHUS
(B.M. Tnywkos, A.A. Jletnyescknit, H0.B. Kanuto-
HoBa). B pamkax 3Tux cuctem paspaboraHa Ho-
Bas TEXHONOrMUA NPOEKTUPOBAHUA CJOKHbIX
nporpamm — MeTof, (OpPMaNMU30BaHHbIX TEXHM-
yeckux 3agaHui (A.A. Jletnuesckuit, H0.B. Kanu-
TOHOBA). CucTembl «[poeKkT» co3aaBanuch Kak
JKCNepUMeHTasbHble, Ha HUX OTpabaTbiBaNMCh
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parted specialized program-technical complex
with its own operating systems and
specialized programming system. It used for
the first time in the world automated
algorithmic design phase with possibility for
optimization (V. Glushkov, 0. Letichevsky,
Y. Kapitonova). In the framework of these
systems it became possible to elaborate a new
technology for the complicated programs
design (method of formalized technical tasks by
0. Letichevsky and Y. Kapitonova). «Project»
systems were created as experimental ones,
they were used to test real design methods and
protocols for hardware and software computer
components. With time these methods became
conventional in dozens of organizations, which
worked on elaboration of the computer
techniques. The Ministry of Radio Industry of
the USSR was a major customer. Developed
systems served as prototype for the real
technological documentation discharge lines
for computer chips production in many
organizations of the former USSR.

«Project-1» system is closely connected
with the system of design automation and
production of Big Integral Scheems (BIS) with
a help of lithographi technology. In the
department headed by V. Derkach (one of the
first graduate students of V. Glushkov)
computers «Kiev-67» and «Kiev-70» were
created. They were used to operate electronic
beam during its work on the production of BIS
that led to the record parameters in the
microelectronics scheems. The design auto-
mation systems «Project» had the communi-
cation interface with «Kiev-67» and «Kiev-70»
machines, which made possible to implement
complicated electronic beam control programs
during the overlay and graphical processing of
the linings.

The works of V. Glushkov, V. Derkach and
Y. Kapitonova on the computer design
automation were distinguished by the USSR
State award in 1977.

The major life project

The story about the following events is the
recollection of V. Glushkov himself (in a
condensed version). It was tape-recorded by
the scientist's daughter Olga in January 1982.
Those were the last days of Victor Glushkov. He
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peanbHble MeTofibl U METOLMKM NPOEKTUPOBAHUSA
CXEMHbIX 1 NPOTPaMMHbIX KOMMOHEHTOB 3J1EKT-
POHHbIX BbIYUCIUTENbHbBIX MALIKH. ITU METOABI 1
METOAMKM BNOCNEACTBUM ObIN NMPUHATHI B fe-
CATKax oOpraHu3auuii, paspabatbiBalowWyx Bbi-
YUCANUTENbHYIO TEXHUKY. 3aKa34MKOM BbICTYNano
Mununcrepcteo pagmonpombiwnenHoctn CCCP.
Co3paHHble cuCTEMBI CTanu Npoobpasom peans-
HbIX TEXHONOTMYECKMX IUHWNIA BbINYCKA [LOKYMEH-
TaLuu Aa NpoM3BOACTBA MUKPOCXEM BO MHOTUX
opraHu3auusx obiswero Coserckoro Coto3a.

C cucremoin «[lTpoekT-1» TeCHO CBA3aHa CUC-
TeMa aBTOMaTM3aLMmM NPOEKTUPOBAHUSA U U3rO-
TOBJIEHUS BONMbWNX UHTErPaNbHbLIX CXEM C MO-
MOLLbID 3NMOHHON TexHonoruu. B otpene, py-
koBogumbiM B.IN. [lepkayem (nepBbiM acnupaH-
Tom B.M. InywkoBa), 6bl1M co3paHbl KOMMbIO-
Tepbl «KneB-67» u «Kunes-70», ynpasnaiowue
3NEeKTPOHHLIM Nly4OM B MnpoLiecce Npou3Boj-
cTBa 6OMbLWUX MHTErpaNbHbIX CXEM, 4TO 0bec-
neynBano peKopAHbIe napamMeTpbl B MUKpO3e-
KTPOHHbIX cxemax. Cuctembl aBTOMatu3auuu
npoekTnpoBaHua «[TpoekT» umenu KOMMyHM-
KauMOHHbIN uHTepdelic ¢ «Kunes-67» n «Ku-
eB-70», YTO MO3BONANO BbINONHATL CIAOXHbIE
nporpammbl yNpaBfaeHUA 3NEKTPOHHBIM Jy4OM,
KaK nNpu HanbineHuW, Tak U Npu rpaduyeckoin
06paboTKe NoanoxeK.

PaboTbl B.M. Mywkosa, B.M. [Qepkaua u
t0.B. KanutoHoBOM no aBTOMaTM3auuu npoek-
TUPOBAHMA KOMMbIOTEPOB ObINM YAOCTOEHLI B
1977 r. TocynapcreeHHon npemun CCCP [1, 5, 6].

maBHOe feno XXusHu

Paccka3 o panbHeillnx cobbITUAX AaH B BUAE
BOCMOMWHAHWIA (B COKpALLEHHOM BUAE) CaMoro
B.M. Tnywkoea. Mx 3anucana Ha MarHUTooH
Loyb yyeHoro Osbra B AHBape 1982 roga. 370 Obl-
v nocnefHue gHu Buktopa Muxainnosuya. lNepep,
3TUM NONTOPbI HEJIENM OH OCTaBascs B 6eccosHa-
TENbHOM COCTOAHWMU, €r0 XNU3Hb NOAAEPKMBANACH
TONbKO 6GMarofaps MCKYCCTBEHHOMY AblxaHuio. B
peaHUMalLlMOHHYI0 Nanaty He nyckanu paxe ero
POAHBbIX. Bpauu cumtanu, 4to 310 KOHeL, X0Ta TOY-
HOIl MpUYMHbI GONE3HW He MOMM YCTaHOBUTD,
JNWb KOHCTATUPOBANAW pe3KOe CHUXEHME BCex
KU3HEHHbIX yHKUMIA. N Ha oguMHHAALATLIA geHb
NPOM30WN0 YyAOo: 3paykM OONBHOTO MpUWAM B
[BUXEHWeE, a ellie Yepe3 HEKOTOPOe BPeMs nocTe-
NeHHO BOCCTAHOBMIOCH AbIXaHME, YMeHblWMNACh
OMyXIOCTb JIETKUX, 3apaboTanu fpyrue opramsl.

had remained unconscious for one and a half
week. His life was maintained only by artificial
respiration. Even his relatives were not
allowed to come into the emergency room.
Doctors decided it was the end, although they
could not establish the reason for his illness
and only stated the sharp decline of living
functions. But on the eleventh day a miracle
happened: the eyes of the patient were
moving, gradually breathing restored,
pulmonary edema faded, and other organs
began working.

Glushkov's wife Valentina insisted on
consulting a famous European professor Zulch
from Cologne. He got to know the symptoms,
contacted the medical information databases
of the USA, England end other countries. It was
ascertained that a similar case was recorded in
Singapore. The problem was narrowed down to
the medulla tumor. This organ controls the
activity of main body organs. Professor said
that the illness of Victor Glushkov went too far
and it was impossible to save him.

Valentina Glushkova saying:

«My husband wasn't told about the diagnosis.
But he figured out everything and understood
that he was doomed. In one of our last talks he
recalled our evening walks in youth, when he
presented me the distant constellations and
reassured me:

— Calm down! One day the light from our
Earth will pass these constellations. And on
each constellation we will appear young
again. Thus, we will be together forever in the
eternity! He passed away at 58. It was very
bright, interesting and difficult life.»

Many of you may remember the movie «Nine
Days of One Year». In that movie a doomed
scientist-physicist finds courage to continue
his research during the last days of his life,
understanding that he still can obtain a unique
scientific results. The last nine conscious days
of Victor Glushkov, when he dictated his
«Confession» to his daughter Olga, were also
the days of feat, real, not cinematographic. He
said to his daughter that the last days he would
like to spend for reason.

Before his departure he left the part of
himself to his family and to us— his voice, his



YeHa B.M. MywkoBa BaneHTuHa MuxainosHa
HacToAna Ha KOHCYNbTaLMM eBpONeicKoi 3Hame-
HuTOCTM — npodeccopa Litonbxa u3 KénbHa. OH
03HAKOMUIICA C CUMNTOMAaMMU, CBA3ANCA € GaHKaMu
MepuunHckoit nHdopmauuu CLIA, AHraun u apy-
WX CTpaH. BbiAcHMNOCh, YTO aHANOTUYHbIA CyYal
6bin 3achmkcupoaH B CuHranype. bbino ycTaHoB-
NEHO, YTO 3TO OMYX0Jb NPOAONTOBATOr0 MO3ra, KO-
TOpbIA ONpefenser feATeNbHOCTb OCHOBHBIX Op-
raHoB Tena. [lpoceccop ckasan, yto y Buktopa
MuxaiinoBuya 60ne3Hb 3alia CAUWKOM AANEKO U
CNacTu ero HEBO3MOXHO. ..

BaneHtnHa MuxaiinoBHa pacckasbiBana:

«0 BbIBOAE npodeccopa MyxKy He ckaszanu. Ho
OH CaM yXe BCe «BbIYMCANUI» U MOHUMA, YTO 06-
peyeH. B opgHOM n3 nocnegHux pasroBopos
BCMOMHWA HAlLW BEYEpPHWUe NPOryaKM B MONOAOC-
TW, KOTZA fAapun MHE flafiekue CO3Be3nuns, U, xe-
Nas yTewuTb, cKasan:

— Ycnokoiica! Begb yepe3 atu co3Be3gus Kor-
Ja-Huoyab OyneT NpoxoauTh CBET Hallel 3emau, U
Ha Ka)XAOM CO3BE3/NM Mbl GyneM NosBAATbCA CHOBA
monogeimMu. Tak 1 Oyaem B BEYHOCTU BCErfa BMeCTe!

B 58 neT 3aKoHUYMNACh €ro Xn3Hb — 04YeHb Ap-
Kas, MHTEpEeCHas, HO U He Nerkasy.

HaBepHoe, MHOr1e NOMHAT KMHOKapTUHY «[le-
BATb AHell opHoro rofa». OOpeveHHbIA yye-
HbIi-U3NK MYXXECTBEHHO MPOAOJKAET UCCNefo-
BaHMe B iHW, KOTOPbIE OCTANUCh AN1A XU3HW, NOHN-
Masi, YTO UMEeT BO3MOXHOCTb MONYYUTL YHUKANb-
Hble pe3ynbTaTbl Al HAyKM, KOTOpOil 6e33aBeTHO
cnyxun. lNocnegHue feBATb AHENW CO3HATENbHOM
XU3HN Buktopa Mnxaiinosuya, B KOTOpble OH ANK-
ToBan foyepu Onbre cBoto «Mcnoseap», — 310 TO-
e [HU NOABUra, HO He B KNHO(UIbME, a B peasib-
HO Xun3HU! «[JHM, KOTOPbIE OCTaNUCh, A XOYY NPO-
BECTU MOJIE3HOY, — CKa3a/l OH fL04epu.

VX045 W3 XU3HM, OH OCTaBMJ CEMbE U HaM Yac-
TULly camoro cebs — CBOl r0J10C, CBOE NociesHee
00palyeHne K MHOrOYMCNEHHBIM COPATHUKAM MO
WHctutyty knubepHetuku AH YCCP — ero metuuy,
KOTOpOE NOJBOAUT UTOT €ro AeATeNbHOCTU.

C paspelweHns BaneHTuHbl MuxaiinoBHbl aBTop
ny6MKYeT 3aKN4uTENbHYI0 YacTb «Mcnosepu» — o
«TNIaBHOM fJene xu3Huy (cnosa B.M. Mmywkosa), B
KOTOPOW peyb UAET O [LABHO BbICTPAAAHHOM HaMe-
peHnu yueHoro paspabotatb ocHoBbl OTAC — 06LLe-
rocyfapCTBEHHO! aBTOMAaTM3MPOBAHHOM CUCTEMbI
yNpaBneHNs 3KOHOMUKOI CTPaHbl, CO3AaHNe KOTO-
POiA, MO €ro0 MHEHWI0, MOTJI0 CNACTW UAYLLYIO MO, VK-
noH 3koHommky CCCP.
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last appeal to his numerous colleagues from
the Institute of Cybernetics that was his
«beloved childy, his hope.

With the permission of Valentina Glushkova
author publishes the conclusion of scientist's
confession — about the «life's major work»
(Glushkov's words), his endured attempt to
elaborate the foundation for the O0GAS
(National Automated System of Economics
Control). Implementation of such system, in
his opinion, could save declining economy of
the USSR. So...

«The task to create the national automated
system of economics control (0GAS) was set by
the first deputy Head of the Council of
Ministers (A. Kosygin at that time) in
November 1962. I was brought to him by M.
Keldysh, the President of the Academy of
Science of the USSR, with whom I shared my
ideas on this issue.

When I briefly informed A. Kosygin on our
plans, he approved our intentions. Shortly
after the meeting, Council of Ministers of the
USSR issued a decree about the creation of a
special commission under my supervision to
prepare materials for the government. The
commission included scientists-economists,
namely academician M. Fedorenko, Head of
the Central Statistical Board (CSB) V. Starov-
skyi, the first deputy Minister of Communica-
tions A. Sergiychuk and other members of
governing bodies.

I organized in our institute a group, worked
out the program to acquaint it with the task
set by Kosygin. I spent a week in the CSB,
USSR, where I studied its work in details. I
looked through every step from the regional
station to the CSB, USSR.

During the 1963 I visited about 100
establishments, enterprises and organizations
of different profile: from plants and mines to
the state farms. Then I continued this work
and in ten years the number of such places
reached a thousand. That is why I may know
the national economic structure better than
anyone else: from bottom up I know the
peculiarities of the existing control system,
the difficulties which occur and the most
important issues.

I quickly understood what was needed from
the technical point. Long before finishing
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N Tak...

«...3afja4a NocTpoeHns 0OLIerocyAapCTBEHHOI
ABTOMATU3MPOBAHHOW CUCTEMBI YIPaBIEHNSA 3KOHO-
muKoit OTAC Gbina nocTaBneHa MHe NepBbIM 3aMec-
Tutenem lpepceparens Cosera Munuctpos (Torga
A.H. KocbiruHeim) B Hosbpe 1962 roga. K Hemy me-
HA npueen npe3upeHT Akagemun Hayk CCCP
M.B. Kengblw, ¢ KOTOpbIM A NOAENUNCA HEKOTOPbI-
MM CBOMMU COOOPAXKEHWAMI MO ITOMY NOBOAY.

Korna s kpaTko o6pucoBan KocbirnHy, 4to Ml
XOTUM CieNnaTb, OH Of00PUN HAWM HAMEPEHUS, U
BblWwno pacnopsxerue Coseta Munuctpos CCCP
0 CO3[aHMM CMeLuanbHoi KOMUCCUU NOS MOUM
npefcenaTensCTBOM Mo NOArOTOBKE MaTepuanos
AN NOCTAHOBNEHWA NpaBuTeNbCTBa. B 3Ty KO-
MUCCUIO BOLJIM YYEeHbIe-3KOHOMUCTbI, B 4YaCTHOC-
™, akagemuk H.H. ®egopeHko, HauanbHuk LICY
B.H. CrapoBcKui, nepBbI 3aMeCcTUTENb MUHUCT-
pa cBasu A.W. Cepruituyk, a Takxe apyrue pa-
OOTHWKM OpPraHoB yNpaBieHus.

...l opraHn30Ban KOANEKTUB Y HAC B UHCTUTY-
Te, caM pa3paboTan nporpammy no ero 03HaKOM-
NEHNI0 C 3apaveit, noctaBneHHon KocCbirMHbIM.
Hepento nposen B LleHTpanbHOM CTaTUCTUYECKOM
ynpasnexun CCCP, roe noapobHo u3yyan ero pa-
6oTy. lMpocmoTpen BClo LEnoYKy OT paioHHOM
cTaHuun po LleHTpanbHOro cTatucTUyeckoro yn-
pasnenus CCCP.

3a 1963 r. s nobbiBan He MeHee yeMm Ha 100
00beKTax, NPeANnpUATUAX U OpraHM3aLmMsx camo-
ro pasnnMyHoro npoduns: OT 3aBOAOB W WAXT A0
coBx0308B. [loToM s npogonxan 3ty paboTty, v 3a
LEecATb JIET YUCNO 0OBEKTOB JOLWNO NOYTH [0 Thi-
caun. Mo3ToMy A 0YeHb XOPOLLO, BO3MOXHO, Kak
HWUKTO [pyroii, npefcTaBnsio cebe HapoLHoe Xo-
3A11CTBO B LieNIOM: OT HM3a [10 CaMOro BEPXa, 0CO-
OEHHOCTU CyLeCTBYIOWEN CUCTEMbI YNIpABNEHNS,
BO3HWKaOLLME TPYAHOCTU U YTO HA[L0 CYUTATb.

[loHMMaHWe TOro, YTO HYXHO OT TEXHUKK, Yy Me-
HS BO3HUKJO [OBONbHO GbICTPO. 3apjonro 1o
OKOHYAHWS 03HAKOMUTENbHOI PaboThl s BbIABU-
HYN KOHUENLW0 He MpOoCTO OTAENbHbIX rocynap-
CTBEHHBIX LEHTPOB, a CETU BbIYUCIUTENbHbIX
LEHTPOB C VAANEHHbIM [OCTYNOM, T.€. BNOXWUN B
NOHATME KONNEKTUBHOIO MONb30BaHMA COBpe-
MeHHOe TeXHUYEeCKoe CofepxaHue.

Mbl (B.M. Tnywkos, B.C. Muxanesuy, A.N. Huku-
TUH 1 ap. — MpuM. aBT.) paspaboTanu nepebli 3c-
KW3HbIi NPOEKT EfMHON rocynapcTBEHHOM CETH Bbl-
YNCNUTENbHbIX LEHTPOB, KOTOPbIA BKNOYaN OKONO
100 LeHTPOB B KPYMHbIX MPOMbILLEHHBIX TOPOAAX U

evaluation works, I proposed the idea of a
network of computer centers with distant
access instead of the separate state centers.
I gave the collective-access term modern
technical meaning.

We (V. Glushkov, V. Mikhalevych, A. Nikitin
and others - author) elaborated the first
draft of the Unified State Computer Centers
Network, which included about 100 centers
in the big industrial cities and in economic
centers of the regions, unified by broadband
links. These centers are distributed through
the territory of the state and are conjoint
with other centers, which process the
economic information, according to the
system configuration. We identified about
20 thousand of such centers. Among them
big enterprises, ministries, and also regional
centers that provide service for small
business. The characteristic quality of the
network was a distributed database with
zero-address access from any point of the
system to all the information after
automatic verification of the qualified user.
The range of issues connected with
information protection was elaborated.
Besides, in this two-level system the main
computing centers were able to communi-
cate not by common channel commutation
and message commutation, as it is done
today by page separation. I proposed to
connect these 100 or 200 centers with the
broadband channel  passing over
channel-forming gear so that it would be
possible to rewrite the information from the
magnetic tape in Vladivostok to the tape in
Moscow without loosing speed. All the
protocols would be significantly simplified
and the network would gain new qualities. It
is not implemented anywhere in the world
yet. Our project was classified until 1977.

Besides the network structure, I immediately
realized the necessity to elaborate the system
of mathematic models to control the
economics for the purpose of seeing the
regular data flow.

...Unfortunately, after commission studied
the project, only slim part was retained, entire
economic part was eliminated, only the
network itself was left. The excluded materials
were destroyed and burnt, as they were



LieHTpax 3KOHOMUYECKUX PaiiOHOB, 0ObEANHEHHbIX
LUMPOKOMONOCHBIMM KaHanamm cBf3u. 3T LiEHTpbI,
pacnpefeneHHble N0 TEppUTOPUM CTPaHsbl, B COOT-
BETCTBUM C KOHGUrypaLueii cucteMbl oGbefnHs-
I0TCS C OCTaJIbHbIMU, 3aHSATbIMU 06PABOTKOM IKOHO-
MUYeCKOM MHopMaLmuu. Vx yncno mbl onpegensanu
Torga B 20 ThICAY. 3TO KPYMHbIe NPeanpuaTUs, MU-
HWUCTEPCTBA, a TaKXKe KYCTOBblE LEHTPbI, 06CyKM-
BaBLUME MeNK1e NPeAnpUATUSA. XapaKTepHbiM Gbio
Ha/uuue pacnpefeneHHoro 6aHka AaHHbIX W BO3-
MOYHOCTb Ge3afpeCHOr0 JOCTyNa U3 N1160I TOUKM
3TOiA CUCTEMBI K 1060 MHGOpMaLMK nocne aBTo-
MaTMYeCcKON NPOBEPKM MONHOMOYMIA 3anpalunBato-
wero nuua. bein paspabotaH pag Bompocos, CBA-
3aHHbIX C 3awWwuToi MHdopmaumn. Kpome Toro, B
3TOM ABYXbAPYCHOW CUCTEMe [MaBHbIE BbIYUCIU-
TeNbHble LEHTPbI 0OMEHMBAIOTCA MEXAY COOOM UH-
thopmaLmen He nyTeM KOMMyTaLWUK KaHANOB 1 KOM-
MyTaLun coobLeHul, KaK NPUHATO ceitvac, ¢ pas-
OMBKOI Ha MUCbMA, @ MPEANOXUA COEAUHUTL 3TH
100 nnu 200 LEHTPOB LWKPOKOMOJIOCHBIMU KaHana-
MU B 06X0Z KaHan006pasytoLLeil annapatypbl ¢ TeM,
4TO6bI MOXXHO ObIIO NMEpenucbiBaTb MHGOPMALIMIO C
MarHUTHOM NeHTbl BO BnaguBocToke Ha neHTy B
Mockge 6e3 cHuXeHUs ckopocTy. Toraa BCe NpoTo-
KOJIbl CUJTbHO YNPOLLAIOTCA U CETb MPUOOPETAET HO-
Bble CBOIICTBA. ITO NOKA HUIAE B MMPE He peanu3o-
BaHo. Hal npoekT 6bin 40 1977 . CEKPETHBbIM.

Kpome cTpyKTypbl CETH 51 cpa3y cyen HeobXo-
AMMbIM pa3paboTaTb CUCTEMY MaTeMaTUYecKux
MOAENnen Ana ynpaBneHUs 3KOHOMUKON C TeM,
4TOObI BUAETb PErYNsiPHbIE NOTOKM MHDOPMALUK.

...K coxaneHuto, nocne paccMoTpeHns npoek-
Ta KOMMCCMEN OT Hero MoYTM HUYEero He 0OCTa-
NOCb, BCA IKOHOMMYECKAA YacTb Gbina M3bATa,
oCTanacb TONbKO cama ceTb. N3bATble MaTepuans
YHUYTOXKANNCH, CXKUTANUCh, TaK KaK Obiiu cek-
peTHbiMU. Ham paxe He paspelanu UMeTb KO-
nuio B MHCTUTYTE. [103TOMY MBI, K COXaNneHuto, He
CMOXEeM MX BOCCTAHOBUTL.

[poTuB BCEro MpoekTa B LeNOM Hayan pes3ko
Bo3paxartb B.H. CrapoBckuii, HauyanbHuK LleHT-
panbHOro CTaTMCTUYECKOro YNpaBneHus.

...B nioHe 1964 r. Mbl BbIHEC/IM HALL NPOEKT Ha
paccMoTpeHue npaBuTeNbCTBa. B Hosibpe 1964 .
coctoanochk 3acefanue lpesuanyma Coseta Mu-
HWCTPOB, HAa KOTOPOM A1 AOK/AAbIBaN 06 3TOM Npo-
ekTe. EcTecTBeHHO, i He ymonyan o BO3paXeHuu
LleHTpanbHOro cratucTMyeckoro ynpaeneHus. Pe-
WweHKe 6bl10 TaKoe: NOPYyYUTh [OPABOTKY MPOEK-
Ta LleHTpanbHOMy CTaTUCTUYECKOMY YNpaBaeHuio,
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classified. We were not allowed to have a copy
at the institute. That's why to our regret we
can't reproduce it.

The Head of CSB V. Starovskyi harshly
objected to the entire project.

...In June 1964 we introduced our project
to the Government. In November 1964 at the
meeting of the Presidium of Council of
Ministers I reported on the project. Naturally,
I mentioned the objection by the CSB. The
resolution was to entrust CSB with final
corrections of the project and attract the
Ministry of Radio Industry for this purpose.

For two years CSB was working on it. They
started it «bottom-up»: they thought not of
what was needed for the state, but what
recourses were available. The regional
departments of CSB in Archangelsk and
Karakalpak oblasts were commissioned to do
data flow study. They examined how many
documents, numbers and letters arrive to the
regional statistics departments from enterprises,
organizations, etc.

According to the CSB, during the
information processing on the
calculating-analytic machines, every letter or
number accounts for 50 sorting or arithmetic
operations. The project authors respectfully
wrote that if the electronic machines were
used, there would be ten times more
operations. Only God knows why they thought
so. Then they multiplied the number of all
papers by 500 and got the productivity of the
computer, which should to be installed, for
instance, in Archangelsk and Nukus (the
Karakalpak autonomous SSR). They received
absurd numbers: the computation speed had
to be about 2 thousand operations per second
or like that, that's all. And such project was
introduced to the Government.

...Starting from 1964 (from the time when
my project was announced) I had received an
open protest from economists Liberman,
Belkin, Birman and others. Many of them left
later for the USA and Israel. Kosygin, being a
very practical person, became interested in
potential cost of our project. According to
the preliminary calculation, its implementa-
tion would take about 20 billion rubles. The
basic part of works could be done in three
five-year plans, but only if program provided
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NoAKN0YNB K 3TOMy MuHWcTepcTBO paguonpo-
MBILNEHHOCTH.

B TeyeHue pByx net LieHTpanbHoe cTaTucTy-
YecKoe ynpasJieHue cienano cnegytoulyo pa6o-
Ty. Mownmn cHW3y, a He CBepXy: He OT Upew, uTo
HAfl0 CTpaHe, a OT TOTO, YTO eCTb. PalOHHLIM OT-
penexuam LeHTpanbHoro cratuctuyeckoro yn-
paBneHus ApxaHrenbckoi obnactu u Kapakan-
nakckoit ACCP 6bi10 MOpy4YeHO M3y4nUTb MOTOKM
NHbOpMaLMM — CKONbKO [JOKYMEHTOB, uudp u
OyKB MocTynaeT B paiioHHOe OTheneHue LleHT-
panbHOro CTaTUCTUYECKOr0 YynpaBieHus oT
NpeanpuATUA, OpraHn3aLmnii u T.4.

Mo cratuctuke LleHTpanbHOro CTaTUCTUYECKOTO
ynpasneHus, npu obpaboTke uHbOpMaLMM Ha
CYETHO-aHANNTUYECKMX MALIMHAX HA KaXAyIo BBO-
Lumyto undpy unm Oykey npuxoautcs 50 copTupo-
BOYHbIX UM apudmeTnyeckux onepauuii. Cocra-
BUTENN NPOEKTA C BaXKHbIM BUAOM Hanucanu, 4to
Korga byayT UCMONb30BaThCA NEKTPOHHbBIE MALIK-
Hbl, onepauuit byaet B gecatb pa3 bonbLue. Moye-
My 370 Tak, ogHomy focnogy bory ussectHo. lotom
B3A/IM KONMYECTBO BCEX GyMaxeK, YMHOXWUIU Ha
500 1 Noy4MUAN NPOU3BOAUTENBHOCTb, TPEOYEMYIO
OT BbIYUCAUTENbHbIX MALIWH, KOTOPYIO Hafo, Han-
puMep, ycTaHoBUTL B ApxaHresbcke u B Hykyce (B
Kapakannakckoit ACCP). W'y Hux nonyyunucs cme-
XOTBOPHbIE LNPPbI: CKOPOCTb BBIYUCAEHUI MALLU-
Hbl JO/IXKHA COCTABAATL OKONO 2 ThiCAY OnepaLmii B
cekyHay unu okono Toro. U Bce. Bot B Takom Buge
nofanu NpoeKT B NPaBUTENbCTBO.

...HauynHas c 1964 r. (BpemeHun nossaeHNs mo-
€ro NpoeKTa) NpoTUB MeHA CTanu OTKPLITO BbICTY-
nath y4YeHble-3KOHOMMUCTHI JlubepmaH, benkuH,
bupmaH 1 apyrue, MHorue 13 KOTOpbIX NOTOM yexa-
au B CWA u W3pauns. Kocbiruh, byayuu oueHb
NPaKTUYHbIM YENOBEKOM, 3auHTEpecoBanca BO3-
MOXHOII CTOMMOCTbIO Hallero npoekTa. Mo npeaBa-
pUTENbHBIM MOACYETAM €ro peanusauus obownack
6bl B 20 MUNMAPAO0B pyoneit. OCHOBHYIO YacTb pa-
6OTbl MOXHO CAeNaTb 3a TpU NATUNETKM, HO TONbKO
Mpu YCOBKM, YTO 3Ta Nporpamma GyfeT opraHu3o-
BaHa TaK, KaK aTOMHas 1 KocMuyeckas. fl He CKpbl-
Ban oT KocbirMHa, 4To 0Ha CNI0XHee KOCMUYECKON 1
aTOMHOM NpOrpamm BMeCTe B3ATbIX W OpraHu3aLy-
OHHO ropa3ao TPyAHee, TaK Kak 3aTparunsaeT Bce 1
BCEX: W MPOMBILLINEHHOCTb, X TOPrOBJTIO, NNAHNPYIO-
Lne opraHbl, U chepy ynpasneHus, u T.4. XoTa cTo-
MMOCTb NMPOEKTa OPUEHTUPOBOYHO OLiEHWUBaNach B
20 munnuappoB pybneii, paboyas cxema ero peanu-
3auuK NpefycMaTtpuBana, YTo BOXEHHble B nep-

with the same organizational conditions as
atomic or space ones. I admitted to Kosygin
that it was more complicated than space and
atomic programs together. It was also more
difficult to organize it, because it dealt with
everything and everybody: industry, market,
planning organs, governing sphere etc.
Although, the approximate cost of the
project was 20 billions, working scheme
foresaw the reimbursement of the first 5
billions by the end of the first five-year plan
as we anticipated the self-repayment of the
program costs. In 15 years the program
would bring to the budget more than 100
billion rubles, and this amount is even
understated.

But our notorious economists muddled
Kosygin. They said that economic reform
would cost nothing at all, which meant that it
would cost only the cost of paper on which
resolution of the Council of Ministers would be
published and as a result will bring more
profit. That's why we were put aside and even
were treated with circumspection. And
Kosygin was dissatisfied. I was called by
Shelest and asked to stop propaganda of 0GAS
and to deal with systems of local level.

Then we started to work on «Lviv System.
Dmitriy Ustinov invited the heads of defense
ministries and ordered to do everything that
Glushkov would tell. It was planned from the
very beginning that the systems would be
done for all spheres at once, so some rudiment
of national system was conceived.

The Institute of Cybernetics of the
Ukrainian Academy of Science switched at first
to «Lviv Systemy, and then to «Kuntz System»
— devoted ourselves to the «bottoms.

...We foresaw the creation of the State
Committee on Control Improvement (SCCI)
and the scientific center on its basis
consisting of 10-15 institutes. Almost all
institutes existed at that time and it was
needed to create only one new, the main one,
the rest could be taken from the field branches
or from the Academy of Science, or partially
reorganize them. Somebody from Politburo
shell be in charge of all that deal.

Everything was going smoothly, everyone
agreed. At the time the instructions draft of
the XXVI congress was already published. It



BOI MATUNETKE nepBble 5 MUNIMApRoB pybnein B
KOHLie NATUAETKM JadyT oTaady 6onee 5 munnuap-
[0B, MOCKONbKY Mbl MPefyCMOTPENU CaMooKymnae-
MOCTb 3aTpaT Ha Nporpammy. A BCero 3a Tpu naTu-
NETKU peanu3auus nmporpamMmbl nNpuHecna Obl B
GlomxeT He MeHee 100 munnuappos pybneit. U ato
ellle 04eHb 3aHKeHHas uudpa.

Ho Hawwu rope-akoHomuctel counu A.H. Kocbl-
TMHa C TONKY TeM, YTO, filecKaTb, IKOHOMUYECKas
pecopma BoobLLe HUYEro He GYAET CTOUTb, T.e.
OyeT CTOUTb POBHO CTOJIbKO, CKONIbKO CTOUT 6y-
Mara, Ha KoTopoii GyaeT HaneyataHo NoCTaHoBe-
Hue CoBeta MuHMCTpOB, U [acT B pe3ynbrate
6onble. Mo3ToMy Hac OTCTAaBUAW B CTOPOHY W,
0onee TOTO, CTanM OTHOCUTbCA C HACTOPOXEH-
HocTbio. W A.H. Kocbiruu 6bin HepoBoneH. MeHs
bi3ean MN.E. Llenect u ckasan, 4tobbl s BpeMeH-
Ho npekpatun nponarangy OTAC v 3aHanca cucre-
MaMU HUXHETO YPOBHS.

Bot Torga Mbl 1 Havanu 3aHuMatbca «J1bBOBC-
Kol cuctemoity. [mutpuit ®epoposuy YcTMHOB
npumacun K cebe pyKoBoauTeneil 0OOPOHHbIX
MWHUCTEPCTB M fan UM KOMAHAY AenaTtb BCe, YTO
roBopuT [Mywkos. Mpuyem ¢ camoro Hayana 6e110
MpefycMOTPpeHo, YTOObI CUCTEMbI Aenanuch As
BCeX oTpacieil cpasy, T.e. KaKoW-To 3a4aTok 06-
LerocyaapCTBEHHOCTH Obi.

PacctaBunun niogen 1 Hayann NOTUXOHbKY pa-
6otatb. A WHctutyT knbepHetukn AH YCCP ne-
PEKNIYMNCA B OCHOBHOM CHavana Ha «J/1bBOB-
CKyto», @ NoToM Ha «KyHLEeBCKyto» cucTembl — 3a-
HANWCb TaK CKa3aTb KHU30M».

...Mbl npepycmatpusanu co3paHue locynap-
CTBEHHOTO KOMMUTETA N0 COBEPLIEHCTBOBAHMIO Y-
pasneHus (Tfockomynpa), Hay4yHOro LEeHTpa npu
Hem B cocTaBe 10—15 MHCTUTYTOB, NPUYEM UHCTU-
TYThl \)Ke NOYTU BCE CYLLECTBOBAN B TO BPEMS —
HY)XHO 6bIN0 CO34aTb 3aHOBO TOJNLKO OAMH, ro-
noBHOM. OcTanbHble MOXHO 6b110 3a6paTb U3 OT-
pacneit uan AKagemmnm HayKk uim YacTMYHO nepe-
noAuMHMTb. M fonmkeH ObiTb OTBETCTBEHHbIA 33
BCe 370 Aeno ot Monutbiopo.

Bce wno ragko, Bce cornawanuce. B ato Bpems
yke Obln ony6nnKkoBaH NpoekT AupekTus XXVI cbe-
303, BK/IIOYaBLINIA BCe HawWwK (HOpMYNUPOBKM, NOA-
roTOB/IEHHbIE Ha kKomuccuu. Ha MonuTbiopo aBax-
Abl paccmaTpuBanca Hal Bonpoc. Ha ogHom 3ace-
[aHuM 6bina paccMoTpeHa CyTb fieNa, C Hell corna-
cunuch u ckasanu, yto OrAC Hapo fenatb. A BOT Kak
penatb — [ocKoMynp — 1 UAK YTO-TO APYroe, — 370
BbI3BaN0 Cnopbl. MHe y#anoch «HOfABUTHY BCEX
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included all our wordings, prepared at the
commission. Politburo reviewed our issue
twice. The matter was examined at one
meeting and it was agreed upon that OGAS
should be established. But the path of its
implementation — through SCCI or otherwise —
remained unclear. I managed to press on all
members of the commission, and all of them
but Garbuzov (the minister of finance -
author) signed up our proposals. Anyway, we
submitted them to Politburo.

...The question was examined at the
meeting without Secretary General (Brezhnev
left for Baku to celebrate the 50th anniversary
of Soviet rule in Azerbaijan) and Kosygin (he
attended funeral of A. Nasser in Egypt). Suslov
conducted the meeting. Kirilin was the first to
speak, then me. I spoke briefly, but got a lot of
questions. Answered all. Then Kosygin's
deputies were invited, Baybakov made a
speech. He said: «Smirnov supported, and
actually all the deputies of the Head had
supported the proposals. I heard that comrade
Garbuzov has some objections. If they deal
with the staff expansion, I think that issue is so
important that, if Politburo consider its only
difficulty, please put me in charge as the State
Plan Head and I will propose to eliminate three
ministers (to cut them down or to merge) and
we will find staff for this work.»

K.B. Rudnev (minister of instrument-making,
automation facilities and control systems-
author) chipped away. Although he signed up
our document, he spoke and said that it might
be untimely- or something like that.

...A counter-offer, which decreased every-
thing in order of magnitude, was proposed.
Instead of SCCI — Main Office on computing
technique at DKNT, instead of scientific center
— one of the institute, etc. But the task
remained the same, though more technical,
thus changing towards the State network of
Computer Centers. Everything related to
economics and elaboration of mathematical
models for OGAS, etc. — was wiped off.

At last Suslov said: «Comrades, it could be
a mistake not to adopt the project fully, but it
is such revolutionary improvement, that its
implementation would be difficult. Let do it
that way and will see later how to proceed»—
and asks me, not Kirilin: «What do you
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4neHoB Komuccuu, oguH fapbysos (MUHUCTP du-
HaHCOB. — [puM. aBT.) He NogNMCan Halm Npeao-
eHus. Ho Mbl Bce-Taku BHecnu ux Ha Monutbiopo.
...Bonpoc paccmatpuBancs Ha 3acepaHuu, 6e3
l[eHepanbHoro cexkpetaps (BbpexHes yexan B baky
Ha npasgHoBaHue 50-71eTUA COBETCKOW BnacTu B
Azepbaitpxare), KoceirnHa (oH 6bin B Erunte Ha
noxopoHax A. Hacepa). Ben 3acepanue Cycnos.
Brauane npegoctasunu cnoso Kupunauty, notom
MHe. fl BLICTYNMA KOPOTKO, HO BONPOCOB GbiN0 3afa-
HO o4eHb MHoro. fl oTBeTWUN Ha Bce. MMoToMm 6biu
npurnatwensl 3amectutenn KocbiruHa, BbICTYNUA
baitbakos. OH ckasan Tak: «CMMpHOB Nogaepxan, u,
B 00Liem, BCe 3amMnpeabl NOAAEPKaNN HaWK Npes-
noxeHus. f cablwan, 4To 34ech eCTb BO3PAXKEHUA Y
ToBapuiia lapbys3oBa. (MMHMCTPA (UHAHCOB. —
Mpum. aBT.). Ecnn oHu kacatoTcs yBennyeHns anna-
parTa, TO A CYUTAI0 1eN10 HACTONBKO BaXHbIM, YTO eC-
nun Monut6lopo TONBKO B 3TOM YCMATpUBAET TpyA-
HOCTb, TO NYCTb MHe JaflyT NOpyYeHue, Kak npesce-
parenio locnnaHa, v s BHeCy NpefnoXeHue o MKBM-
[aLuK TpeX MUHUCTEPCTB (COKPaTUTL U 06beam-
HWTb) 1 TOFAA HAAETCA WTaT A1A 3TOr0 Aenax.
K.b. PygHeB (MMHUCTP npuUOOPOCTPOEHMS,
CpeAcTB aBTOMaTM3aLWKM M CUCTEM aBTOMaTW3a-
uuu. — Mpum. aBT.) oTKoNoncsA. OH, XOTA U nognu-
Can Haw OKYMEHT, HO 3[eCb BBICTYNUA W CKasan,
YTO 3TO, MOXKET, NPEXKAEBPEMEHHO — KaK-TO Tak.
...bblN0 BEIHECEHO KOHTPNPEAnoXeHue, KoTo-
poe BCe CHMXano Ha nopafoK: BMecTo [ocKomyn-
pa — [naBHoe YnpasneHue no BbIYUCAUTENbHOI
TexHuKe npu focynapCTBEHHOM KOMUTETE MO Hay-
ke u TexHuke npu Cosete munuctpos CCCP, Bmec-
TO HAay4YHOrO LieHTPa — OAMH U3 UHCTUTYTOB. A 3a-
Aaya 0CTaBanach NpexHei, HO OHa TEXHULU3MPO-
Banacb, T.e. W3MeHAnacb B cTopoHy locynap-
CTBEHHO CeTU BbIYMCAUTENbHBIX LIEHTPOB, @ YTO
Kacanocb 3KOHOMUKM, pa3paboTku MaTemaTuyec-
kux mopgenent gns OTAC u T.4. — BCe 3TO CMa3anu.
Mop KoHew, BbicTynaet Cycnos 1 roBopuT: «ToBa-
PULLK, MOXKET BbITb, Mbl COBEpLUAEM Ceiiyac owmnb-
Ky, He MPUHMMAA MPOEKT B MOJHOW Mepe, HO 3TO
HaCTONbKO PEBOJIIOLMOHHOE NpeobpaxeHue, YTo
HaM TPYLHO Ceiyac ero ocywecTsuTb. [laBaiTe no-
Ka nonpobyem BOT Tak, a NOTOM OyfeT BUAHO, KaK
ObiTb». W cnpawnsaer He Kupunnuva, a MeHs:
«Kak Bbl pymaete?». A 5 roopto: «Muxaun Anpgpe-
€BWY, i MOTY BaM TO/IbKO OJHO CKa3aTb: €Clu Mbl
ceiyac 3Toro He cfienaem, To BO BTOPOM NONOBUHE
70-x rof0B COBETCKas 3KOHOMMKA CTONKHETCA C
TaKUMU TPYRHOCTAMM, YTO BCE PABHO K 3TOMY BOM-

think?». And I said: «Mikhail Andreevich, I
only can say that if we don't do it now, then
in the second half of the 1970s the Soviet
economics would face such difficulties that
it would be necessary to turn back to this
question again.» But my opinion wasn't
taken into account and the counter-offer was
accepted.

...Besides, I forgot to say what else had
contributed to the negative decision on our
proposal. The matter is that Garbuzov told
Kosygin that SCCI would become an
organization, which would help the Central
Committee of the CPSU to control over
Kosygin's and Council of Minister's work on
economics and thus set Kosygin against us,
and as he objected, our proposal on SCCI
naturally couldn't be accepted. But I got to
know it only in two years.

Then the campaign began on re-orientation
of the main efforts and means towards the
control over technological processes. This hit
was planned very precisely, as both A. Kiri-
lenko and L. Brezhnev were technologists by
training, and it was close and comprehendible
to them.

In 1972 the All-Union conference organized
by A. Kirilenko took place and that promoted
emphasis towards the control over techno-
logical processes with a purpose to slow down
works on ASU but to give green light to the
ASU TP.

In my opinion, the reports sent to Central
Committee of the CPSU were part of dis-
information campaign skillfully organized by
the American secret service, which was directed
against the improvement of our economics.
They foresaw that such kind of diversion would
be the easiest, cheapest and the most reliable
means to win the economic competition. I
managed to do something to overcome it. I
asked our scientific advisor in Washington to
prepare report on how popularity of the
machines «decreased» in reality in the USA.
The former ambassador Dobrynin sent it to
Central Committee of the CPSU. Such reports,
especially the one by the ambassador of the
leading country, were sent to all members of
Politburo and they read them. The intention
was correct, and it softened the blow. So, ASU
subject wasn't eliminated completely.



pocy npupeTcs BepHYTbCA». HO ¢ MOUM MHeHueM
He NoCYNUTanuUCh, NPUHANN KOHTPNPEAJIOXeEHME.

...Ja, 5 3abbIn cKasarb, YTO elle cnocobcTBo-
B0 OTPULATENIbHOMY PELEHUID N0 HaweMmy
npeanoxeHuio. [leno B Tom, yto [apby3os ckaszan
KocbirnHy, 4to fockomynp cTaHeT opraHu3almen,
c nomouipto kotopoi LK KNCC Gymet koHTponu-
poBatb, npaBunbHo nu Koceirud n Cosetr MuHu-
CTPOB B LIE/IOM YNPaBAAIOT 3KOHOMUKO. W 3TUm
HacTpoun KocbirnHa npoTuB Hac, a pa3 OH BO3pa-
Xan, To, eCTeCTBEHHO, NpeAnoxeHune o fockomyn-
pe He MO0 GbITb NpUHATO. Ho 3To cTano u3ssecT-
HO MHe rofia yepes fBa.

A panblue 66112 NPeANPUHATA KAMNAHKA Ha ne-
PEOpPMEHTALMIO OCHOBHBIX YCUAUN U CPEACTB Ha
yNpaBieHne TEeXHONOrMYECKUMU MpOLECCaMU.
IT0T ypap ObiN 0YEHb TOYHO paccyMTaH, MOTOMyY
yto u A.T. Kupunenko, n J1.. bpexHes — TexHO-
noru no obpa3oBaHMio, NOITOMY 3TO UM 6bINO
6113KO M NOHATHO.

B 1972 r. cocTosanock Bcecoto3Hoe coelanme
nop, pykoeoacteoMm A.ll. KupuneHko, Ha KOTOpOM
TMaBHbI KpeH Obln caenaH B CTOPOHY ynpaene-
HUS TEXHONIOTMYECKMMU NPOLLECCAMU C LieNbio 3a-
MeANNUTb PaboTbl MO ABTOMATU3UPOBAHHbIM CHUC-
TeMaM ynpaBJeHus, a aBTOMaTU3NPOBAHHbIM CUC-
TeMaM ynpaBfieHUs TEXHONOrMYECKUMU npoLec-
CaMu [aTb MOSHbINA XO4.

Otyetbl, koTopble Hanpasasnaucy B LK KICC,
ABUIUCD, NO-MOEMY, YMENO OPraHU30BaHHOW ame-
puKkaHckum LieHTpanbHeIM pa3BefbiBaTenbHbIM Y-
paBneHWeM KamnaHueil pe3uHbopMauuu npoTus
NONbITOK YNYYLWEHWUS HALeid IKOHOMUKM. OHW npa-
BMJIbHO PaccyumTaniy, YTo Takas AuMBepcus — Hauoo-
flee MpoCToil cnoco6 BbIUFPaTh 3KOHOMUYECKOE
COpEBHOBaHWe, AeLeBblil 1 BepHbii. MHe yaanoch
KOe-4TO CAenaTb, YToObl NPOTUBOAENCTBOBATH 3TO-
My. fl nonpocun Halero CoBeTHKKa No Hayke B Ba-
WWHITOHE COCTaBMTb AOKIAA O TOM, KaK «ynana»
nonynspHocTb MalwmH B CLUA Ha camom fene, koto-
pbiit GbiBWMI mocon [o6pbiHMH npucnan B LK
KNCC. Takue moknagbl, 0COGEHHO nocna BeayLeil
LepXaBbl, pacchiianuch BCeM yYneHaM Monutbropo
n Te UX yutanu. Pacuer okasancs BepHbIM, U 3TO
HEMHOrO CMArYMO yaap. Tak YTo NONHOCTbIO JINK-
BUAMPOBATb TEMATUKY MO aBTOMATU3MPOBAHHBIM
cMCTeMaM ynpasneHus He yAanoch.

Bo Bpems nogrotoeku XXV cvespga KMNCC 6bina
npeanpuHATa nonbiTka BoobLye U3bATh cnoso OTAC
“3 npoekTa peweHus. f Hanucan 3anucky B LK
KNCC, korma 6bin yke onybaukosaH npoekt «Oc-
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During the preparation for the XXV congress
of the CPSU they tried to extract the word
0GAS from the draft. I sent a note to the
Central Committee, when the draft of the
«Main Directions» had been already published.
I proposed to create control systems for the
economic branches and later to unite them in
0GAS. The idea was accepted.

The situations repeated itself before the
XXVI congress. But we prepared better: we
passed the materials to the commission that
worked on Brezhnev speech (main report). I
became of interest to almost all members of
the commission. The key man who prepared
speech — Tsukanov - visited Danylchenko's
institute, and promised to push our proposals
through. At first they wanted to include them
into Brezhnev's speech on October (1980)
plenary session of the CPSU Central
Committee, then they tried to add them to the
main report, but it was too long, many things
were sacrificed. But finally, the main report
included more about computers then it was
planned originally.

I was offered to start campaign for the
creation of OGAS in the «Pravda» newspaper.
The editor of the newspaper - a former
manager — supported me. My article was given
a title «The Matter of the Whole Country» (in
the real «Pravda» publication the article had
title «For the Whole State» — author), and it
was not an accident. The «Pravda» was an
agency of the CPSU Central Committee, which
means that the article was discussed and
approved over there.»

«Let him send a tank!»

The story about OGAS was the last one
recorded by the daughter Olga. After the
«Pravda» article, the scientist hoped that
0GAS would finally become the cause of the
whole country. Namely it pushed the dying
man to hold on and dictate the last words.

That day Glushkov, covered with tubes and
wires of life support, was visited at the
resuscitation unit by the deputy of Ustinov,
who was the USSR minister of defense. He
asked if the minister could help somehow.

The scientist had just finished his story
about «long ordeal», about the wall of
bureaucracy and misunderstanding, which he
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HOBHbIX HanpaBNeHWit», 1 NPEeANoXun co3aaBaTb
0Tpac/eBble CUCTEMbI YIIPABAEHUS C NOCAEAYIOWMM
obbepuHeHnem ux B OTAC. 1 3To 6bi10 NpuHsTO.

Mpu noarotoeke XXVI cbesna Gbino To xe ca-
Moe. Ho Mbl niyywe noproToBWUAWUCH: Nepepanu
maTepuanbl B KOMWUCCUIO, KOTOpas COCTaBsna
peub bpexHesa (oTueTHbI foknag).  3auHTepe-
COBaN NOYTU BCEX YIEHOB KOMUCCUM, CaMblii FaB-
HbIA 13 TEX, KTO FOTOBMA peyb, — LlykaHoB — cbes-
AWA B MHCTUTYT K [laHWAbYEHKO, NOCAE YEero oH
obelwan Hawu NpegnoxKeHus NpoTanKnears. BHa-
yane XoTenn WX BKNIOYWTb B pedb bpexHeBa Ha
OkTs6pbckom (1980 r.) nneHyme LK KMNCC, notom
MbITa/INCh BKAOYUTb B OTYETHbIN A0KNaA, HO OH
OKasancs M TaK CAMWKOM ANMHHBIM, NPULWNOCH
MHOTO€ BbIKMHYTb. TeM He MeHee B OTYETHOM [JOK-
najie npo BbIYUCAUTENbHYIO TEXHUKY ObINO CKasa-
HO GOJbllE, YEM XOTENN BHAYane.

MHe nocoBeTOBaNM pa3BepHyTb KaMnaHWio 3a
co3paHue OTAC B «[paBaex». Pegaktop 310 rase-
Tbl, ObIBLINIT yNipaBaeHel, MeHs noaaepxan. U 1o,
4TO MOeil CTaTbe Aasnn 3aroNoBoK «[ina Bcen cTpa-
Hbl», BPAA M 6bi10 ciyyaitHocTblo. «MpaBga» —
oprat LK KMCC, 3HauuT, cTatbio Tam 0bCypany u
ofobpunmy [4].

«llycTb npUwneT TaHk!»

Paccka3 06 OTAC Ob1 nocieaHnM 13 3anucaH-
Hbix poyepbto Onbroit. MNocne ctatbn B rasere
«[paBga» y y4yeHOro nosiBUNACh HAAEKAa, YTo
OTAC, HakoHeL, CcTaHeT genom Bcel CTpaHbl. He
3TO NI 3aCTaBUIIO TEPSIOLLErO CO3HAHWE YenoBe-
Ka [lepaTbCs M AUKTOBaTb NOCNejHNe CTPOKU?

B 3T0T neHb K Hemy, 06n0xeHHOMY TpyOKa-
MU ¥ NPOBOAAMM OT NPMOBOPOB, NOAAEPKUBAIO-
WMUX eABa TEMALWYIOCA XU3Hb, B peaHuMaLm-
OHHYI0 Nnanaty npuiien NOMOWHUK YcTMHOBA —
MuHucTpa obopoHbl CCCP 1 cnpocun — He Mo-
KET M MUHUCTP YeM-TMBO0 NOMOYb?

YueHsblit, TONbKO Y4TO 3aKOHYMBLUMIA paccKas
0 CBOEM «XOXJAEHUM MO MyKam», O TON CTeHe
OIOpPOKPaTUM M HEMOHWMaHUs, KOTOPYIO TaK U
He CyMes MpoTapaHWUTb, NbITAAC «NPOOUTHY
OTAC, rveBHO oTBetun: — «[ycTb npuwnet
TaHK!». Mo3r ero Gbin AACEH W B 3TU TAXeNblE
MUHYTbI, HO TEPMEHUIO NePEHOCUTb AYLIEBHbIE
1 QU3NYECKME MYKU YIKE MPUXOLUN KOHeLl. ..

WcTopus noatBepauna, uto cnosa B.M. Myw-
KOBa 0O TOM, YTO COBETCKAs 3KOHOMMKA B KOHLe
70-X rofoB CTONKHETCA C OFPOMHBIMU TPYAHOC-
TAMM, OKa3aJMCb NPOPOYECKUMU.

failed to overcome trying to promote OGAS. He
answered angrily «Let him send a tank!» His
mind was clear at that hard moment, but his
patience and abilities to overcome the mental
and physical sufferings were fainting...

History proved that his words about soviet
economy facing great challenges in the end of
1970s were prophetic.

Until his last days he remained faithful to
his idea of OGAS creation, and that its
realization could save the national economy
from decline. Might he be a hopeless
dreamer? Or a romantic scientist? The history
reserved last word on it. Let's mention only
that people in the West, who denied his ideas,
follow them now and they are not ashamed to
refer to the fact that they are realizing his
intentions. It means that the scientist was
right, talking about the reasons of criticism in
foreign mass media.

Glushkov' story about the struggle for 0GAS
is an indictment against the state leaders, who
didn't manage to use the powerful talent of
the scientist. And if only Glushkov! Undoub-
tedly, it is one of the major reasons why a
great state failed on the brink of the XXI
century and why millions of people lost
confidence in their and their children
deserving future for a long time.

Surely, Glushkov was right setting the goal
of informatization and computerization of the
state. But he could do nothing without
government determination and full scale
decision by the Central Committee of CPSU
that became a barrier on his way. It is also
clear that he outrun the time, while the state
and society were not ready to apprehend
OGAS. It overturned tragically for the
scientist, who didn't want to submit to the
fact that people hadn't understood things so
absolutely obvious to him.

In the morning of January 30 in the
scientists ward, I. Danilchenko and Y. Mikheev
witnessed how the blue flares on the monitor,
which recorded the heart work of Victor
Glushkov suddenly disappeared and were
followed by the straight line — the scientist's
heart stopped.

Talking about V. Glushkov's contribution
into the development of cybernetics and
computer engineering, and also about his



[lo KOHLLA XXWN3HU OH 0CTaBaCsA BEPHbIM CBO-
et ugee cospanus ONAC, peanusaLns KOoTopo
Morna 6bl cnacTu xupetollyio 3KoHoMUKY. Mo-
KET, OH 6blN 6e3HaaexHbIM MeyTaTenem? Yye-
HbIM-POMAHTUKOM? McTopusA elle CKaxeT CBOe
nocnefHee cnoBo. OTMETUM NULWb, YTO KOTPU-
Latenu» ero MAen Ha 3anage nowau ero nyTem
U ceiiyac He CTECHAIOTCS CChINATbCA Ha TO, YTO
OCYLIECTBAAIOT €ro 3ambicibl. BbixoguT, npas
Obl YYEHbI, FOBOPS O MpUYMHAX 06PyLINB-
LWencs Ha Hero KpUTUKK B 3apyOeHbIX cpej-
cTBax MHdopmauum!

Paccka3 B.M. MywkoBa o 6opb6e 3a co3paa-
Hue OFAC — 370 0OBMHUTENbHbIA AKT B afipec
PYKOBOAMTENEN rocyfapcTBa, He CyMEBLIWUM B
MOJHOM Mepe WCMOAb30BaTb MOTYYMiA TanaHT
yyeHoro. Ecnu 66l Tonbko Mywkosa! Het com-
HEHWS, YTO 3TO OfHA M3 BAXHbIX MPUYMH, MO
KOTOpbIM BeNMKas CTpaHa CMOTKHyAacb Ha no-
pore XXI Beka, HAZOArO ANLWMNB MUAAUOHBI N0-
[eil yBEPEHHOCTU B 3aBTPALIHEM [He, B AOC-
ToilHOM OyayllemM CBOMX AeTei.

[nywWwKoB 6bln, 6e3ycNOBHO, NPaB CTaBs 3a4aun
MHdOpMaTU3aLMU U KOMMbIOTEPU3ALMM CTPAHSbI.
Ho oH He Mor Huyero cienatb 6e3 KpynHomacL-
TabHoro peweHus npasutenbctBa u LK KICC,
KOTOpOoe 1 cTano 6apbepom Ha ero nyTu. fcHo U
TO, YTO OH OMEepeaun BpeMs: rocynapcTeo U 06-
LiecTBO He 6binu rotoBble K BocnpuaTuio OTAC, a
3T0 06epHynoCh Tpareauein ans y4eHoro, KOTO-
bl He Xenan MUPUTLCS C HEMOHMMAHWEM TOrO,
4TO N5 HEro 6bII0 A6CONOTHO OYEBUAHbIM.

YTpom 30 sAiHBaps Ha rasax Yy HaxoAMBLINX-
cs B nanate W.A. laHunbyernko u H.A. Muxe-
eBa rofybble BCMIECKM HA 3KpaHe MOHMTOPA,
tuKcupoBaBlwero paboTty cepaua, BAPYr uc-
yesnu, UX CMEHWNA MpAMas JMHUA — CephLle
YYeHOro nepectano GuTtbes. ..

OueHuBas Bknag B.M. Mnywkosa B pa3sutue
KWOEPHETUKMU U BbIYUCIUTENBHON TEXHUKM, a
Take ero paboTy Kak Buue-npesupgeHTa AH
YkpauHbl, npe3naeHT HAH YkpauHbl akagemuk
b.E. MNaToH ckasan:

«B.M. MywkoB — 6GnecTawmuin, UCTUHHO Bbi-
[AlOWMIACA YyYeHbli COBPEMEHHOCTH, BHECLINI
OTPOMHbII BKNaj B CTaHOB/IEHME KUOEPHETUKM
U BLIYUCTUTENLHON TEXHUKN B YKpanuHe u Oble-
wem Coserckom Coto3e, ga u B MUpe B LieNOM.
B.M. MnywkoB Kak MblcAUTENb OTAMYANCA WK-
poTOi U FYyOGUHON HAy4YHOrO BUAEHUS, CBOUMU
paboTaMu NpeaBOCXUTUN MHOFOE W3 TOTO, YTO
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work as a Vice-President of the Academy of
Science of Ukraine, its President academician
B. Paton said: «Glushkov is a brilliant and
really outstanding scientists of the present
time who made an enormous contribution into
the formation of cybernetics and computer
engineering in Ukraine, former USSR, and in
the whole world. As a thinker, V. Glushkov
distinguished himself by the scale and the
depth of his works; he predicted many things
that appeared in the western information
society much later.

Victor Glushkov possessed enormous and
broad knowledge; his erudition impressed
everyone he met. His constant longing for new
things, striving for progress in science,
technology and society were his wonderful
qualiies.

V. Glushkov was a real hero in science; he
was remarkable for his enormous capacity for
work and diligence. He generously shared his
knowledge, ideas and experience with people
around him. Glushkov contributed greatly into
the development of the Academy of Science of
Ukraine, being its Vice-President since 1964.
He fundamentally influenced the development
of scientific directions, connected with
natural and technical sciences. His contribu-
tion into computerization and informatization
of science, technology and society is
grandious. Victor Glushkov can be boldly
considered as a statesman who devoted
himself completely to serve his Motherland
and his people. He was known and respected in
all parts of the Soviet Union. He gave all his
strength to popularize scientific achieve-
ments, scientific and technical progress,
communicated with scientists from many
countries of the world. His works and
achievements of his Institute of Cybernetics,
AS Ukr.SSR were well-known abroad, where he
had the deserved respect. Understanding the
necessity to consolidate the defense potential
of the state, V. Glushkov and his institute
implemented a huge complex of works
important for the defense. He always
introduced some innovations, overcoming
many difficulties and sometimes - ordinary
misunderstandings. He really was anxious for
the state and devoted his wonderful life to the
country and to the science.»
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cenyac nosBMNOCL B MH(OPMATU3NPOBAHHOM
3anagHom obujecTse.

Buktop Muxaiinosuy obnagan orpomMHbIMu
Pa3HOCTOPOHHUMM 3HAHMAMM, @ €ro APyAnLMA
NPOCTO NOpaana BCex C HUM CONpUKaCaBLLINX-
cs. BeyHblih MoMCK HOBOTO, CTPEMIEHNE K NpPOr-
peccy B Hayke, TexHUKe, obLecTse Gbiny 3ame-
YaTesibHbIMK €ro YepTamu.

B.M. MywKoB 6bi1 NOAAMHHBIM MOABUKHM-
KOM B HayKe, 061afaBLINM rMraHTCKoi paboToc-
nocobHocTbio M Tpygontobuem. OH weppo fe-
JINNCA CBOMMMU 3HAHUAMM, UGEAMU, OMBITOM C OK-
pyxatowmmmn ero nogsmu. B.M. nywkos BHec
Gonblwon Bknag B passutue AH YCCP, 6yayum c
1964 r. ee Buue-npe3naeHToM. OH CyLWEeCTBEHHO
BIUAN HA Pa3BUTUE HAYYHbIX HANPaBAEHWA, CBA-
3aHHbIX C €CTECTBEHHbIMU U TEXHUYECKUMU Hay-
Kamu. Benuk ero Bknag B KomnbloTepu3aumio u
MHGOPMATU3aALMIO HAYKM, TEXHUKKM, 06LLecTBa.
Buktopa Muxainnosuya cmMeno MOXHO OTHECTH K
rocyaapCTBEHHbIM AeATeNAM, OTLABABLIMM BCEro
cebs cnyxenuio OTeyecTBy, cBoeMy Hapopy. Ero
3HaNM U yBaXanu noan Bo Bcex yronkax Cose-
Tckoro Coto3a. OH He xanen cun ona nponarat-
Obl JOCTUXKEHWUN HayKW, Hay4YHO-TEXHUYECKOoro
nporpecca, o6wWancs ¢ y4eHbIMU MHOTUX 3apy-
GexHbIX cTpaH. Ero paboTtbl U [OCTUKEHUSA py-
KOBOAMUMOrO UM WHCTUTYTa KnBepHETUKM Obinu
XOPOLLO M3BECTHbI 33 PYOEXOM, Fe OH MOJb30-
BaNCA 3aC/YKEHHbIM aBTOPUTETOM. XOPOLIO No-
HMMas 3HayeHue yKpenneHus 060poHOCNoCco6-
HOCTU cBOel cTpaHbl, B.M. [nywwKoB BmecTe C py-
KOBOLMMbIM MM WHCTUTYTOM BbINOJAHUA 60Nb-
Wwow Komnaekc paboT 060poHHOTO 3HauYeHus. 1
3AeCb OH BCera BHOCMA CBOE, HOBOE, MPeofo-
NleBas MHOTOYMUCNEHHbIE TPYAHOCTH, @ UHOTAA U
npoctoe HenoHuMmaHue. OH peicTBUTENbHO 6O-
Nen 3a CTpaHy, el U HayKe OTHaN CBOK 3aMeyva-
TeNbHYI0 XN3HbY [4].

Harpapbl, nony4yeHHble
B.M. MywkoBbIM

1964 — JleHUHCKas npemus 3a UMKA paboT no
TEOpPWUM aBTOMATOB.

1967 - OpaeH JleHnHa 3a JOCTUTHYTbIE yCreXu
B Pa3BUTUM COBETCKOI HAYKM U BHEJPEHUE Hayu-
HbIX JOCTUXKEHNIH B HAPOLHOE X03AICTBO; aKafe-
Mmuyeckas npemus umenn H.H. Kpeinosa 3a uukn
paboT no TEOpeTUYecKoN KUOEpHEeTUKe, NOCBSA-
LWeHHbIX GOPMabHbIM METOAAM NPOEKTUPOBAHMS
3/IEKTPOHHBIX BbIYUCTUTENbHBIX MALLIMH.

V. Glushkov Awards and Honors

1964 — Lenin Prize for the set of works on
automata theory;

1967 - Lenin order for the achievements in
the development of Soviet science and
introduction of the scientific achievements
into economy;

— academic prize after M. Krylov for
the set of works on theoretical cybernetics
devoted to the methods of computer
designing;

1968 — The USSR State prize (member of the
team) for elaboration of the new principles of
small machines construction for engineering
calculations and their mathematic provision,
implemented in the computer series «MIR».

1969 - granted the rank of the «Hero of
Socialistic Labor» for the great achievements
in the development of Soviet science;

1970 - the Ukrainian SSR state prize
(member of the team) for the elaboration and
implementation of the automated system of
control over radio-technical enterprises of
massive production;

1973 — the order of «October Revolution»
for the achievements in development of
cybernetics and computer technique;

— the order «People's Republic of
Bulgaria» of the First degree for the great
achievements in the development of
Bulgarian science;

1975 - the «Lenin» order for the
development of the Soviet science and in
honor of 250 anniversary of the Academy of
Science;

1976 — the order «Banner of Labor» DDR for
the outstanding contribution into coope-
ration of the specialists from the USSR and
DDR in forecasting the development of
technical devices for the electronic
information systems:

1977 - the USSR State Prize (member of the
team) for the set of works on discrete
transformers and computer design automation
methods, which are used in applied systems;

1978 - granted with rank «Honored
worker of science and technique of the



1968 - TlocynapctBeHHas npemus CCCP (B
COCTaBe aBTOPCKOrO KOMNEKTUBA) 3a pa3paboT-
Ky HOBbIX MPUHLMNOB NOCTPOEHUA CTPYKTYP Ma-
NbIX MALWWH ANA UHXKEHEPHBIX PacyeToB U MaTe-
MaTUYeCcKOro obecneyeHus Ans HUX, BHELPEH-
HbIX B BbIYMCIUTENbHbIX MalWHax cepuu MUP.

1969 — MpucsoeHo 3BaHue fepos Couyuanuctu-
yeckoro Tpyaa 3a 6onbluive 3acnyru B pasBuTUM
COBETCKOIi HayKu.

1970 - locypapctBeHHas npemus YkpauHbl
(B cocTaBe aBTOPCKOrO KOMNEKTUBA) 3a paspa-
60TKY M BHELpeHWe aBTOMATU3MpPOBAHHON CUCTe-
Mbl YNpaBfeHUs pafMOTEXHUYECKUM Mpepnpus-
TMEM MaccoBOro NPou3BOACTBA.

1973 - OppaeH OkTsbpbcKoit Pesoniouun 3a
3aCNyru B PasBUTUM KUGEPHETUKM W BbIYMCIU-
TeNbHOI TeXHUKM, opfaeH «HapogHas pecnybaunka
Bonrapus» I cTenexu 3a 6onblune 3acnyru B pas-
BMTUM BONrapcKoil HayKu.

1975 - OppeH JleHnHa 3a 3acnyru B pa3BuTum
COBETCKOM Hayku u B cBa3n c 250-netnem AH
CCCP.

1976 — OpaeH «3Hamsa Tpyaax [P 3a Bblgatowuii-
s BKnag B cotpynHuyectso cneyuanuctos CCCP un
[TP B pa3paboTKy NPOrHo3a pa3BuUTUS TEXHUYECKUX
CPEACTB 3NEKTPOHHBIX MHPOPMALMOHHBIX CUCTEM.

1977 - TocypapcTaeHHas npemus CCCP (B cocTa-
BE aBTOPCKOFO KOJIEKTUBA) 3a LUKN TPYAOB MO Te-
OpUM OUCKPETHbIX MpeobpasoBatesieil U MeTofaMm
aBTOMATMU3aLMN MPOEKTUPOBAHUSA 3NEKTPOHHbBIX
BbIYMCIUTENbHBIX MALUKH, KOTOPblE HALIW NpUMe-
HeHue B [eiCTBYIOWMX CUCTEMAX.

1978 - lpncBoeHO 3BaHKe «3aciyKeHHbli ae-
atenb Hayku YCCP».

1979 - Akagemuyeckas npemus umenu C.A. Jle-
6enesa 3a LMKN paboT no TeOpUM NEepCNeKTUBHBIX
3NIEKTPOHHbIX BbIYUCIUTENbHBIX MALWWH U CO3[a-
HWe BbICOKOMPOM3BOAMUTENbHBIX CPEACTB BbIYUC-
NUTENbHO TEXHUKM U CUCTEM YNpaBeHus.

1980 - Akapgemuyeckas npemus UMeHM
A.H. Kpbinoea 3a uukn pabot no MeTofam ontu-
MWU3aLMM B NIAHUPOBAHUM U YNPABAEHUN.

1981 - Mpemus Coseta MuHuctpos CCCP 3a
pa3paboTKy W BHeApPeHUE B HAPOAHOE X03ANCTBO
KOMNJeKca MporpaMMHO-TEXHUYECKUX CpPefcTB
Mo CO3AAHMI0 aBTOMATU3UPOBAHHbIX CUCTEM COO-
pa, nepefauun 1 06paboTKM [aHHBbIX.

locynapcreHHas npemus YCCP B (cocTase aB-
TOPCKOTO KOJNEKTUBA) 3@ pa3paboTKy W BHeppe-
HWe B HapofHoe x037icTBO 6a3oBoit ACY Tl Ha
MarucTpanbHelx HedTenpoBopax.
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Ukrainian SSR»

1979 - the academic prize after S. Lebedev
for the set of works on the computer theory and
for the creation of highly productive computer
technique devices and operating systems;

1980 - the academic prize after A. Krylov
for the set of works on the methods of
optimization in planning and management;

1981 - The Council of Ministers of the USSR
prize for elaboration and implementation into
economy of a complex of program and
technical means for automated systems of
data gathering, transfer and processing.

— The State prize of the Ukrainian SSSR
(member of the team) for the elaboration and
implementation into economy of the basic
ASU TP for the main oil pipe-lines.

1997 - «The Pioneer of Computer Enginee-
ring» the International Computer Society
(IEEE Computer Society) medal awarded the
for the creation of the first Institute of
Cybernetics in the USSR, creation of digital
automata theory and the work in the field of
macro-conveyer architecture for the computer
systems. The medal was presented to
V. Glushkov's family.

V.M.Glushkov Institute
of Cybernetics, NAS of Ukraine.
50 years later

Interview of I.V.Sergiyenko, Director
General Of the Cybernetic Center and the
V.M.Glushkov Institute of Cybernetics NAS of
Ukraine. December 1, 2007.

«The history of the Institute begins in 1957,
when Computing Center of the Academy of
Science Uks.SSR was established and trans-
formed in 1962 into the Institute of
Cybernetics entrusted to develop computer
technique and cybernetics, and implement
them into all branches of the economy,
science and military.

Today Institute employs over 400 re-
searchers, among them 15 members of the
National Academy of Science of Ukraine, 55
doctors and over 200 candidates of science.
Among Institute employees are known
scientists academicians of NASU V. Deyneka,
Yu. Yermoliev, I. Kovalenko, 0. Palagin, I. Ser-
gienko, corresponding members of the NASU
V. Boyun, I. Voytovich, V. Zadiraka, Yu. Krivo-
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B 1997 r. MexayHapoaHoe KoMNbloTepHOE 06-
wectso (IEEE Computer Society) npucyguno me-
ganb «[TMoHep KOMNbIOTEPHOM TEXHUKM» 3@ OCHO-
BaHue nepeoro B CCCP WHcTutyTa KnbepHeTuky,
co3faHue Teopumn LMAGpPoBLIX aBTOMATOB U pabo-
Tbl B 06/1aCTU MaKpPOKOHBENEPHbIX apXMUTEKTYp
BbIUMCNUTENbHBIX CcUCTeM. Mepanb BpyuyeHa
cembe B.M. MywkoBa [5].

UHCTUTYT KNbEepHeTUKM
umeHu B.M.Mywkosa HAH YkpaunHbi
50 net cnycta

NuTepsblo feHepanbHoro aupekTopa KnbepHe-
TUYECKOro LeHTpa U WHCTMTYTa KubepHeTUKu
umenn B.M.Mmywkosa HAH YkpauHbl akagemuka
.B. Cepruenko. 1 nekabps 2007 r.

«McTtopua uHcTuTyTa Hauuuaetca ¢ 1957 r.,
Korga Gbll 0CHOBAH BblunciuTENbHBIA LEHTP AKa-
nemuu Hayk YCCP, npeobpa3oBaHHbiii B 1962 1. B
WNHCTUTYT KNBEpHETUKM, Ha KOTOPbIN BO3NAraimch
3afla4yM pa3BUTUA BbLIYUCAUTENBHON TEXHUKM W
KMOGEPHETUKM U UX MpPUMEHeHWe BO BCex obnac-
TAX HAPOAHOTO X035MCTBA, HAYKW, 0BOPOHSI.

CerogHs B uHcTUTYTE paboTaet cabiwe 400 Ha-
VUYHbBIX COTPYAHWKOB, Cpean Hux 15 uneHos Haum-
OHa/IbHO aKafeMun HayK YKpauHsbl, 55 JOKTOPOB
u ceblwe 200 KaHanaaTos Hayk. Cpean coTpyaHu-
KOB WHCTUTYTA M3BECTHbIE Y4YeHble aKafeMUKU
HAH Ykpauubl B.C. [deineka, H0.M. Epmonbes,
M.H. KoeaneHko, A.B. Manarun, N.B. Cepruenko,
uneHbl-koppecnoHgeHTel HAH YkpauHsl B.M. bo-
toH, N.[. Boittosuy, B.K. 3agupaka, H0.I. Kpuso-
Hoc, A.A. JletnyeBckuit, b.H. ManuHoBcKkuit,
T.M. MapbsaHosuy, N.M. Mapactok, 0.J1. MepeBo3-
4nkosa, B.B. Ckoneukunn, A.O. Yukpuit.

B nHCTUTYTE co3paHbl WNMPOKO M3BECTHbIE B YK-
pauHe W 33 pybexoM Hay4Hble WKOMbI N0 MaTeMa-
TUYECKOI KNOEPHETUKE 1 TEOPUM BBIYUCTUTENbHBIX
MaLWH WU CUCTEM, TEOPUM ONTUMU3ALMUMN U CUCTEM-
HOTO aHanM3a, MaTeMaTMYecKoro MOLeNMpPOBaHUS,
MaTeMaTUYeCcKON TeOpUW HALEKHOCTU, Teopuu
nporpammupoBanua 1 pp. CneuunanusupoBaHHble
yyeHble COBETbI N0 3alLuTe JOKTOPCKUX U KaHAMAA-
TCKMX AMUCCepTaLyii, acnMpaHTypa M AOKTOpPaHTypa
WHCTUTYTA BELYT NOAFOTOBKY CNELMANNCTOB NO OC-
HOBHbIM HanpaBAeHWUAM MHHOPMALMOHHBIX TEXHO-
noruit. B pesynbrarte 3a 3T0T nepuof, NOLrOTOBAEHO
okono 200 poktopos u cBblwe 1000 KaHauaaTos
HayK, n3gaHo 6onee 400 moHorpaduii u onybaMKo-
BaHbl HECKOJIbKO [IeCATKOB ThICAY CTaTel, nosyye-
Hbl COTHM @aBTOPCKMUX CBULETENbCTB W NATEHTOB.

nos, 0. Letichevsky, B. Malinovsky, T. Maria-
novich, I. Parasiuk, 0. Perevozchikova, V. Sko-
petskiy, A. Chikriy.

There are few well know in Ukraine and
abroad scientific schools created at the
Institute. Mathematic cybernetics and theory
of computers and computing systems, theory
of optimization and systemic analysis,
mathematical modeling, mathematical theory
of reliability, programming theory, etc.
Specialized scientific councils for candidate
and doctor thesis defense, aspirantura and
doctorantura provide training for the specia-
lists in the major fields of information
technologies. For the time of existence there
were around 200 doctors and over 1000
candidates trained, over 400 monographs and
tens of thousands of articles published,
hundreds of patents and certificates received.

The branches of the Department of
Computational Mathematics, Kiev National
T.G. Shevchenko University, the Department
of Automated Systems of Information
Processing and Control, National Technical
University «Kiev Polytechnic Institute», the
Department of Theoretical Cybernetics and
Optimal Operation Methods, Moscow
Physical-Technical Institute (Russia) function
at the Institute. Three international journals
are published: «Cybernetics and System
Analysisy, «Control systems and machines» (in
collaboration with the International research
and Teaching Center on Informational Techno-
logy and Systems, NASU and the Ministry of
Education and Science of Ukraine), «Problems
of Control and Informatics» (in collaborating
with the Institute of Cosmic Research, NASU
and NCA of Ukraine), annals of research works
«Computer mathematics», «Theory of optimal
solutions», «Computer devices, systems and
networks», «Cybernetics and computing
techniques» (in collaboration with the
International research and Teaching Center on
Informational Technology and Systems, NASU
and the Ministry of Education and Science of
Ukraine). Institute library consists of near 300
thousand units.

Institute relates to the many leading
research centers of the world, for example
Russian, other countries of CIS, USA, England,



Mpu uHcTUTYTEe paboTatoT dunuansl kadeapsl
BblYMCUTENbHON MaTematuku KueBckoro Haumo-
HafbHOTO yHuBepcuTeTa MmeHu T. LlleByeHko, Ka-
(hefpbl aBTOMATU3MPOBAHHBIX CUCTEM 06pPaGOTKM
WHGOpMaLMM 1 ynpaeneHus HaumoHanbHOTO Tex-
HWUYecKoro yHuepcuteta «KueBCKWA monuTexHu-
YeCKUI MHCTUTYT», Kadenpbl TeOPETUYECKOH Ku-
OepHeTUKW 1 METO0B ONMTMMAJbHOO YMpaBieHMs
MockoBcKoro (u3nKO-TEXHUYECKOT0 WMHCTUTYTA
(Poccus). N3patoTes TpU MEXAYHAPOAHBIX HAYUYHbIX
KypHana: «KubepHeTMKA U CUCTEMHBIA aHaANU3y,
«YnpasnstoLne cUCTEMbI U MALLIUHBI» (COBMECTHO C
MexayHapoaHbIM Hay4YHO-y4YeOHbIM LIEHTPOM WH-
(hopMaLmMOHHbIX TexHonoruii u cuctem HAH Ykpau-
Hbl U MUHOGpa3oBaHus YkpauHel), «Mpobaembl yn-
paBneHus 1 MHGOpMaTUKIM» (COBMECTHO ¢ NHCTUTY-
TOM KoCcMUyeckux uccnepoBaHnii HAH YkpauHsl u
HKA YkpauHbl), cO0pHUKM Hay4HbIX TpynoB «Komnb-
foTepHas MaTemaTukay, «Teopus ONTUMANbHBIX pe-
WeHwit», <KomnbloTepHble CpefiCcTBa, CUCTEMBI U Ce-
T», «<KNOEpHETUKA W BHIYUCAUTENbHAA TEXHUKAY
(coBMecTHO ¢ MexayHapoaHbIM Hay4YHO-Y4YeGHbIM
LeHTPOM MH(OPMALMOHHBIX TEXHONOTUA U CUCTEM
HAH YkpauHbl u MuHo6pasoBanus YkpanHsl). PoHg
Hay4HO-TEXHUYECKON GUBMOTEKN MHCTUTYTA Hac-
4nTbIBaeT 0K0s10 300 ThiCAY efNHUL, XPaHEHUS.

WNHCTUTYT CBA3aH CO MHOTWUMM BefyLMMM Hayy-
HBIMM LeHTpaMn M1pa, B YacTHOCTM Poccuu 1 cTpaH
CHI, CLUA, AHrnuu, Tepmanuu, ®paHuuu, Monblum,
Anonuu, CeepHoii Kopen, Kutas. HayyHbimu pa-
OOTHUKAMW MHCTUTYTA BbIMOMHEHO CBbILE 50 Mex-
AYHaPOAHbIX MPOEKTOB N0 KOHTPaKTaM W MeXAyHa-
POAHBIM rpaHTaM. VIHCTUTYT eXerogHo npoBOAUT
MEX[yHapoAHble KOH(EepeHLMM B 061acTu UHhOp-
MaTUKU M aKTUBHO Y4aCTBYET B MHOTOYUCIEHHbIX
Hay4HbIX OpyMax MHOFMX CTpaH Mupa. Hay4Hble
AOCTVMXKEHMSA HaLWKX Y4eHiX 0TMeYeHbl MHOrMK o-
cypapcrBeHHbIMK npemusamn CCCP v YkpanHbl, npe-
MUAMU UMEHN BbIJAOLNXCS YYEHbIX.

WHcTutyT ABnsieTcs 6a30Boil opraHu3alueit
KubepHetunyeckoro uentpa HAH Ykpaunsi, Hauu-
OHANbHOTO KOoMUTETa YKpanHbl No MH(OPMATHKe,
Hay4yHoro coseTa no npobneme «KnbepHetukay
n HayuHoro coseta «/HTennekTyanbHble MHGDOP-
MalLMOHHbIe TEXHONOrMMy» HaluuoHanbHOM akaae-
MU HayK YKpaunHbl, YKpanHcKoi pepepaumum uH-
(hopMaTUKK, NPUHATON B COCTAB MeXAYHAPOAHON
opraHu3auuu no undopmaruke CEPIS, dyHKumo-
Hupytowei B EC.

CerofHA B MHCTUTYTe OCYLLECTBAAITCA HAy4YHblE
NCCNef0BaHNA KaK B HAaNpaBNEHMAX, 3aJ0KEHHbIX
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Germany, France, Poland, Japan, North Korea,
China. Institute conducted over 50 inter-
national contract and grant projects. Institute
organizes annual International Conferences
on informatics and is represented on many
scientific forums all over the world. Scientific
achievements of our scientists awarded by
many USSR and Ukraine state awards, also by
awards named after outstanding scientists.

The institute is a main organization for the
Cybernetic Center NASU, National Committee
of Ukraine on Informatics, Scientific Councils
on «Cybernetics» and «Intellectual infor-
mational technologies» NASU, Ukrainian
Informatics Federation that is member of the
international organization on informatics
CEPIS functioning in the EU.

Today Institute conducts research in the
fields established by its creators and also in
the fields dictated by modern necessity like
systemic analysis, mathematical modeling,
information protection, optimization, gene-
ral control theory, methods and devices for
intellectual operational systems construc-
tion for the different levels and specificities,
general computer theory and perspective
computing technologies, artificial intelli-
gence, perspective mathematical systems of
general and applied destination, new
informational technologies, fundamental
and applied problems of society informa-
tization.

Recent advent of the Institute is creation of
two supercomputers in 2004 - highly effective
computing cluster systems. They allow to
solve principally new tasks of
trans-computational complexity in the fields
of science, economics, ecology, agriculture,
technique, safety, space, etc. They already
used for practical issues in economics,
environmental protection (radionuclide
contamination), satellite information pro-
cessing, weather forecasting, crops pre-
dictions, information protection in computer
and telecommunication networks, etc.

In 2006 those supercomputers will become
a part of the URAN network. In collaboration
with National technical University «KPI» this
network functions expended for the needs of
NASU, Ministry of Education and Science of
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OCHOBATENAMN KUOEPHETUKYU B YKpaWHe, TaK U B
TeX, KOTOPbIE BbITEKAIOT U3 COBPEMEHHbIX NOTPE6-
HOCTeN: CUCTEMHbII aHanu3, MaTeMatnyeckoe Mo-
AeNnupoBaHue, 3almuTa WMHbOpMaLUK, ONTUMMU3aA-
uus, obLas Teopus ynpaBneHus, METOAbI U CPef-
CTBA NMOCTPOEHUA WHTENNEKTYaNbHbIX CUCTEM yN-
paBfieHUs Pa3HOTO YPOBHA U Ha3HaueHus, obLas
TEOPUSA BLIYUCAUTENbHBIX MALWWH U NEPCreKTUB-
HbIX CPeACTB BbIYMCIUTENbHON TEXHWUKM, MCKYC-
CTBEHHbIA WHTENEKT, NMEPCNEKTUBHbIE CUCTEMBI
MaTeMaTuyeckoro obecnedyeHns OOWEro U MpuK-
NAfHOTO Ha3HayeHWs, HOBble WHOPMALNOHHbIE
TEXHONOrUK, a Takke (QyHAAMEHTaNbHble U NPUK-
nafHble npobnaembl MHGOpMaTU3aLMM 0OLLECTBA.
0pHUM M3 nocnegHuUX LOCTUXKEHUIA MHCTUTYTA
asnaerca cosfanue B 2004 r. ABYX CyNepKoMIbio-
TEpPOB — BbICOKO3((HEKTUBHBIX BbIYUCIUTENbHBIX
KnacTtepHbix cuctem. OHM aloT BO3MOXHOCTb pe-
Watb NPUHLMNWANLHO HOBbIE 33fa4Yu TPaHC-BbI-
YUCAUTENBHON CNOXHOCTU B 0611aCTU HayKK, 3KO-
HOMMKM, 3KONOT UM, CENbCKOTO X03ANCTBA, TEXHUKMK,
6e30MacHOCTH, B KOCMUYECKOT U Apyrix 06nacTsXx.
Ha Hux yxe peanu3oBaHbl psf Ba¥HbIX 3afauy
NPaKTUYECKOro 3Ha4eHUs U3 061acTu IKOHOMUKH,
3alLmTh OKpyXKatolueit cpefbl (npobnema pacnpo-
CTPaHeHUs pagMOHYKNUZOB), 06paboTKM CryTHU-
KOBOM WH(OpPMaLMK, NPOrHO3MPOBaHKUA MOroAbl,
YPOXaitHOCTY, 3awunta MHMOpMaUMM B KOMMbiO-
TEPHBIX N TENNEKOMMYHUKALMOHHbIX CETAX U Ap.

B 2006 r. co3pfaHHble CynepKOMNbIOTEPbI MOLK-
ntoyenbl K cet URAN. Yeunusamu HayyHbix pabot-
HMKOB MHCTUTYTA M HaLMOHANBHOTO TEXHUYECKOTO
yHuBepcuteTa «KMeBCKUI NONUTEXHUYECKNIA UHC-
TUTYT» HAMEYAeTCA CyLieCTBEHHOE paclunpeHne ee
BO3MOXHOCTEW, B YAaCTHOCTWU AN NPUMEHEHUS B
nutepecax HAH YkpauHsbl, Munucrepcrsa o6paso-
BaHWA YKpauHbl, Apyrux 3aMHTEpecoBaHHbIX Be-
[OMCTB U X037MCTBEHHbIX 0OBLEKTOB.

Kpome TOro, B nocnegHee BpemMs B MHCTUTYTe
pa3paboTaH KOMMAEKC BbICOKOIPHEKTUBHBIX
KOMMbIOTEPHBIX CPEACTB AN1S PELleHUs pasHoob-
pa3sHbIX 33fay, KOTOpble YKe CerofHa UCnonb3y-
f0TCS ANS OXpaHbl BaXHbIX 0OBEKTOB, Mpeaynpex-
[eHUA HeCaHKLMOHMPOBAHHOTO [OCTYNA K KOMMb-
loTepHO MH(OPMaLMK, ANA ANArHOCTUKY Cepaey-
HO-cocyauCTbIX 3a6oneBannii u ap. (Pabotbl Bbi-
MONHANNCH NPU CYyLLECTBEHHOM DUHAHCOBOI Nop-
fepxke dupm fepmatum u Kutas). Tak paspa6o-
TaHa MHGOPMALMOHHAA TEXHONOTUA AAA 3anucy,
00paboTKM M aHanu3a CBepXcnabbix MarHUTHbIX
noneil OpraHoB YenoBeKa, WM3yyeHWe KOTOPbIX

Ukraine and other interested organizations
and institutions.

In addition, recently Institute elaborated
complex of highly efficient computer means
for the diverse problems solving including
important objects protection, prevention of
unsanctioned access to the computer
information, cardio-vascular diseases diag-
nostics, etc.(projects were conducted with
significant financial support from the German
and Chinese firms). Thus, information techno-
logy elaborated for recording, processing and
analysis of the super weak magnetic fields
produced by human organs, studying of which
helps to understand electro-physiological
processes in human body and register
fluctuations from the norm and diagnose
variety of pathology that can not be found by
other clinical means. In collaboration with
M.D. Strazhesko Institute of Cardiology, AMS
of Ukraine, worked out the protocol of clinical
evaluation and developed new method of
cardio pathology diagnostics (first of all, heart
ischemia) and evaluation of therapy efficien-
cy. Noninvasive and completely safe method
of magneto-cardiography can be used for
massive heart diseases monitoring.

Elaborated intellectual video-computer
system that allows fast real time image
collection and processing and can auto-
matically indicate any changes in informa-
tional and other features of the observed
object. Intellectual systems of video-control,
observation and tracing found wide appli-
cation in the automated industrial processes
(quality, size, color control), safety systems
and special applications, can be basis for
gesture, facial mimic recognition systems for
the new generation of robots and virtual
reality systems.

Developed very important portable devices :
for noninvasive measurements of hemoglobin
in human tissues; portable chronofluorometer
that automatically controls plants physiolo-
gical and developmental state; immunosensor
for quick field diagnostics of animal viral
leucosis; stationary and mobile version of
informational complexes for agricultural and



Mo3BONAET WUCCNEeAO0BaThb 3/eKTpodU3Monormyec-
Kne npoLiecchl B OpraHu3me YenoBeKa U BbIABAATL
OTK/IOHEHMS OT HOPMbI W ANArHOCTUPOBATb Pa3HO-
00pa3Hble 3300/1€BaHMS, KOTOPLIE HE MOTYT BbITh
BbIABEHbl APYTUMU METOAAMU KNUHUYECKOW Au-
arHoctuku. CoBmecTtHo ¢ WHcTMTYTOM Kapamono-
rum um. M.[. Ctpaxecka AMH YkpauHbl oTpaboTa-
Ha MeTOAMKA KIMHUYECKOro 06CNef0BaHNsA U pas-
paboTaHbl MPUHLUMNMANBHO HOBblE METOAbI Auar-
HOCTUKM KapAWoNOrNYeckux natonoruii (npexpe
BCET0 MLIEMUYECKOI 00J1E3HN CepaLa) U OLEHKU
3 deKkTMBHOCTN Tepanuu. HeuHBA3MBHOCTL W
nonHenwas 6e30macHOCTb MeTofa paspeLaiot
TaK)Xe 1CMoNb30BaTh MarHUTOKapAMOrpaduio Ans
MaccoBOro MOHUTOPUHTA 3a00/1€BaHNI CepaLa.

Pa3paboTaHa UHTENNEKTYaNbHas BULEOKOMMb-
loTepHas CUCTEMa, KOTOpas 06ecneynBaeT BbiCo-
KOCKOPOCTHOI1 BBOJ, U 00paboTKy M300paxeHnil
B peanbHOM BpPEMEHM U CNocobHa aBTOMATMYeCKU
06HapyxuBaTb MHMOPMALUIO 06 WU3MEeHeHUsAX
CBOWCTB M UH(OPMALMOHHBIX MPU3HAKOB 0ObEK-
Ta HabntopeHue. HTenneKTyanbHble CUCTEMbI BU-
LEOKOHTPOISA, HAOMOAEHUS U CNIEKEHUS HAXOAAT
LUMPOKOe NMPUMEHEeHWe NpW aBTOMATU3aLuN Npo-
N3BOACTBEHHbIX MPOLLECCOB (KOHTPO/b KayecTBa,
pa3MepoB, LiBeTa U T.M.), B OXPaHHbIX CUCTEMAX K1
cucTeMax cneuuanbHoro Ha3HayeHus, MoryT ObiTh
OCHOBOW CUCTEM PACMO3HaBaHWE XEeCTOB, MUMU-
K1 UL [Nt pO6OTOB HOBbIX MOKONEHUIA U CUCTEM
BMPTYaNbHON peanbHoCTU.

Co3maHbl MOpTATUBHbIE NPUOOPLI HOMbIIOTO
MPaKTUYECKOTO 3HaYeHNA: ANA HEMHBA3NIHOTO N3-
MEpeHUs KOHLEHTPALMM reMorI001MHa B TKaHAX Ye-
N0OBEKa; MOPTAaTUBHBIA XPOHO(MAYOPOMETP, KOTO-
Pblii aBBTOMATUYECKM NO3BONAET OCYLYECTBAATL NOC-
TOAHHBIV KOHTPOb 33 UX (PU3MONOrMYECKUM COCTO-
AHWEM 1 pa3BUTMEM PACTEHWUM; MOPTATUBHBIA UM-
MYHOCEHCOP, NpeAHa3HayeHHbI [1S OnepaTUBHO-
ro, B TOM YUC/E U B NONEBbIX YCNOBUSAX, BbIABNEHNSA
BMPYCHOTO JIEMKO3a Y XMBOTHbIX; pa3paboTaH B
CTalioHApHOM U MOOMILHOM BapUaHTax MHGOpMa-
LIMOHHbIY KOMMJIEKC arpo3K0N0r1YecKoro HasHaye-
HUA pAs hepMepcKux X03sMCTB, KOTOPbIA npepac-
TaBAAET OO0 3KCMEPTHYO cuUcTemMy 0bCnefoBa-
HWS MONMe3HbIX PacTeHWit, ux 3abonesaHuit U
CPEfCTB JIeYeHUs, Haubosiee pacnpoCTpaHeHHbIX B
YkpauHe BMAOB COPHSAKOB 1 3KOHOMUYECKMX MPOr-
pamm 3(heKTUBHOTO BEfleH!s arporocnoAapcrea.

B cooTBeTCTBUM C MEXKAYHAPOAHBIM MPOEKTOM
c Kutaem co3gaHa BbICOKOMpPOM3BOAUTENbHAS
BbIYMCIUTENbHAA CUCTEMA LtpOoBOi 06paboTky
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environmental needs in farming that include
expert diagnostic system for plant evaluation,
their diseases and its treatment, common
weeds evaluation and economically effective
agro business programs.

According to the international project with
China developed highly productive signal
digital processing and computing system (over
1 billion operations/sec) for the complicated
hydrological scientific and technological
research.

Institute scientists made significant
contribution into development of the efficient
information technologies for the benefit of
ministries, departments and other governmen-
tal structures: Social Insurance Fund, State
Taxes Administration of Ukraine, Supreme
Court of Ukraine, Treasury of Ukraine, etc.
Developed systems function efficiently and
constantly upgraded.

During the 1998-2004 Institute organized
series of scientific conferences including
International Symposium «Computers in
Europe. Past, Present and Future»; 50-years
Celebration of MESM, 100-years birthday of
S.Lebedev - founder of the national computer
technique, 80-years birthday of V.Glushkov —
founder of informational technologies in
Ukraine. Those events brought to Ukraine
known specialists from Europe, USA and CIS
and produced great international resonance,
provided opportunity to highlight distin-
guished past and current successful research.

Recently, V.Glushkov Institute of Cyber-
netics strengthen its scientific and technical
collaboration with leading research centers of
Russia (Computing Center of RAN, Computing
Center of Siberian branch of RAN, Ural
Scientific Center of RAN) and also with foreign
scientific centers. It is important that
interested sides provide financial support.
Scientists of different countries express great
interest toward fundamental results of
Ukrainian professionals in information
technologies. Institute safely retains leading
position in the basic research in the field of
cybernetics, computing techniques and
information technologies in Ukraine.»
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curHanos (cBbiwe 1 MApg onep./ceK) ans Cnox-
HOTO HAyYHO-TEXHWYECKOro 3KCMepuMeHTa no
rMAPONOrMYECKUM NCCNEeR0BAHUAM.

Y4eHbIMM WHCTUTYTA CAENaH CyLWeCTBEHHbI
BKNaA B co3AaHne 3heKTUBHbIX MHDOpMaLM-
OHHbIX TEXHOMOTWIA B MHTEpeCax MUHWUCTEPCTB,
BEJJOMCTB W [pYrux rocyfapCTBEHHbIX CTPYKTYP:
AN PoHAa COLManbHOTO CTpaxoBaHUsA YKpauHsl,
[ocymapCTBEHHON HaNOroBOW agMUHWUCTPALUM
YkpauHbl, BepxoBHoro cyaa YkpauHsl, CueTHo#t
nanatbl YkpauHel u fp. PaspaboTaHHble cucte-
Mbl 3 HEKTUBHO QYHKLMOHMPYIOT U MOCTOAHHO
YCOBEPLUIEHCTBYIOTCA.

B 1998-2004 rr. NHCTUTYTOM NPOBEAEH LeNbli
pAZ HayuYHbIX KOH(EepeHLit, B TOM yucne Mexpy-
HapoAHbI cumnosuym «KomnbloTepbl B EBpone.
Mpownoe Hactoswee, GyLyLeey, ObLIU OTMEYEHDI
50-netune co3nanna M3CM, 100-neTune co AHA poX-
AeHUA OCHOBOMONOXHMKA OTEYECTBEHHO BblYMC-
nuTeNbHoM TexHuKku akagemuka C.A. JleGepesa,
80-neTue co aHA poxaeHus ocHoatens MHcTuty-
Ta knbepHeTukn HAH YkpanHbl 0CHOBONONOXHMKA
MHDOPMALMOHHbIX TEXHONOTWIA B YKpauHe akape-
muka B.M. MnywkoBa. 3T MeponpuATUS, Ha KOTO-
pble ObIW NpUTNALIEHbI U3BECTHbIE CMELWANUCTI
un3 Esponel, CLUA n CoppyxecTsa He3aBUCUMbIX rO-
CYAAPCTB, MOAYYMAM 6OJbWON MEXAYHAPOAHbIN
pe30HaHC 1 NO3BONUAM NONHEe 0CBETUTb Kak fOC-
TOHOE NPOLLNOe, TaK U YCMEWHO Pa3BuBaloLLUEeCs
B HacTOsLLee BpeMs UCCNeLOBaHMA.

B nocnepHee pecatunetue 0cobeHHO ycuiu-
NUCb HAY4YHO-TEXHWUYecKue cBA3N MHCTUTYTA Ku-
bepHeTukn umeHu B.M. Mnywkosa c Begywumu
Hay4HbIMK LeHTpamn Poccumn (BbluncamnTenbHblii
uentp Poccuitckoit akagemun Hayk, Boiuucnn-
TeNbHbIA LEeHTp cubupckoro otaenexus Poccuiic-
KOl aKafeMun Hayk, YpanbCKWii HayuHbIi LeHTp
Poccuiickoli akafemuun Hayk), a Takxe 3apybex-
HbIMWU HayYHbIMU LieHTpamu. BaxHoe 3HayeHue B
NPOBEAEHUN COBMECTHbIX PaboT MMeeT ux ¢u-
HaHCMpPOBaHME CO CTOPOHbI 3aWHTEpPeCOBAHHbIX
CTOPOH. YueHble U3 pasnuyHbIX CTpaH NpOABAAIOT
00NblWON UHTEPEC K pe3ynbTaTaM UCCIefoBaHui
(yHAAMEHTaNbHOTO XapaKTepa, BbIMONHEHHbIX
YKPaUHCKUMMU CrelmanucTamm B 06nactu uHdop-
MaLMOHHbIX TEXHONOTUTA.

WNHCTUTYT NpoyHO coxpaHseT MecTo nupepa
(hyHAAMEHTaNbHbIX UCCNeA0BaHNIA B 061aCTH KU~
OEepHETUKHM, BLIYUCIUTENLHON TEXHWUKM, WUHGOP-
MaLMOHHbIX TEXHONOTUI B YKpanHe.»



B.M.I'TymkKOB . BBRICTYIINIEHNUA U BCTpEeYU

V.M.Glushkov. Speeches and meetings

Axademuk B.M. Inywkos (1923-1982).
OcHOBONONOKHUK UHGOPMALLUOHHbIX MeXHO-
noauli 8 6biswem CCCP, ocHosamenb u nepsblli
dupexmop UHcmumyma KubepHemuKu

AH YCCP, lepoii coyuanucmuyeckoeo mpyoa,
naypeam JleHuHckol npemuu, 08ax0bl naypeam
locyoapcmserHoli npemuu CCCP, dsax0bl
naypeam [ocydapcmseHHoU npemuu YkpauHsl,
naypeam npemuu Cosema muHucmpos CCCP,
Jaypeam umeHHsIx npemuli lpezuduyma

AH YCCP - H.H. Kpsinosa, C.A. Jle6edesa,

A.H. Kpeinosa, 3acnyxeHHsll 0esmenb HAyKU
YkpauHsi, uHocmpaHHsil YneH akademudi = [1]P,
bonzapuu, lMonswu. HaepaxoeH medansko
MexdyHapoOH020 KOoMNbIomepHo20 obwecmsa
«[luoHep KomMnblomepHOU MexHUKU», mpems
opderamu CCCP u 0ByMA UHOCMPAHHBIMU
opoeHamu ([P u bonzapuu)

(1923-1982): the founder of the informational technologies
in the former USSR, the founder and first Director of the
Institute of Cybernetics AS Ukr.SSR; the Hero of the :
Socialistic Labor, laureate of the Lenin prize, twice laureate
of the State prize of the USSR, twice laureate of the State :
price of Ukraine, laureate of the USSR Council of the Ministers :
prize, Presidium of the AS Ukr.SSR prizes after N.Krylov,
S.Lebedev, A.Krylov, honorable worker of science of Ukraine, :
foreign member of the Academies of DDR, Bulgaria, Poland;
awarded by International Computer Society medal «Pioneer
of the Computer Technique», three orders of the USSR and
two foreign orders (DDR and Bulgaria)

lpe3udeqm AH YCCP bopuc EseerHbesuy
lamoH, npe3udeH#m AH CCCP AnexcaHop
llemposuy AnekcaHdpos u Bukmop
Muxadinosuy nywkos. MHcmumym
KubepHemuku AH YCCP npuHumaem
BbICOKUX 2ocmeli. 70-e 22. XX seka

The President of the AS Ukr.SSR Boris Paton,
the President of the AS USSR Alrksandr
Aleksandrov and Victor Glushkov at the
Institute of Cybernetics, AS Ukr.SSR. 70th of
XX century

pe3zudeHm AH CCCP
Mcmucnas Bcesonodosuy

Muxatinosuy lnywkos.
06wee cobparue AH CCCP.
. 60-e 22. XX Beka

USSR general meeting.
60th of XX century

Buxkmop Muxainosuy lnywkos,

HOputi Anexceesuy Mumpononsckull, Hukonai
Hukonaesuy bozonwbos. Kopugeu mamemamuru
Ykpaursl. 70-e 22. XX seka

Victor Glushkov, Yuriy Mitropolsky,
Nikolay Bogolyubov - coryphaeuses of mathematics
of Ukraine. 70th of XX century

[lepsebiti cekpemaps LUK KITY Bnadumup Bacunsesuy
Uepbuykuii (cnpasa), leHepansHsili cekpemaps LK
bonzapckoll KIT Tooop Xuskos, padom ¢ HUM
suye-npezudesm AH YCCP Bukmop Muxatinosuy
Inywros. BAIHX YkpauHsi. [TasunboH «Haykay.
70-e 200b1 XX 8eka

The First Secretary of the CC CPU Vladimir ¥
Shcherbitsky (on the right), the General Secretary
of the CC CP of Bulgaria Todor Zhyvkov and the Vice |
President of AS Ukr.SSR Victor Glushkov at the |
National Exhibition Pavilion «Science».

70th of XX century &

Kendbiw (cnpasa) — u Bukmop

A The President of the AS USSR
Mstislav Keldysh (on the right)
and Victor Glushkov at the AS

lpe3udeHm u suye-npe3udeHm AH YCCP:
bopuc Eseerbesuy [lamoH

u Bukmop Muxadiinosuy lnywkos.
Jlsadyams nem obwezo nymu.

60-70-e 22. XX sexa

The President and Vice President

of the AS Ukr.SSR: Boris Paton and
Victor Glushkov. Twenty years of shared
path. 60-70th of XX century




il

NHecmumym kubepHemuku AH YCCP. g
Omoen ynpasnsouux MawuH. AHenudickas ,.ﬁ'ﬁ

npasumenbCmBeHHas 0ene2ayus 80 21ase
¢ Munucmpom mexHonozuu @. KasuHcom
(Frank Cousins) 3Hakomumcs ¢ pabomoli
omoena. lloscHeHus 0aem pykogodumesib
omdena b.H. ManuHosckud.

Cnpasa B.M. [nywkos. 1963 2.

Institute of Cybernetics AS Ukr.SSR.
Department of Control Machines. Official
delegation from England headed by the
Minister of Technology Mr.Frank Cousins is

Py

visiting Department and listening §
to the head B.Malinovsky.
V.Glushkov is on the right

Ly
' TpyoHas 3adaya.

Y KoHconu nepsozo amepukaHcKko2o ceputiHo20
1amnoBozo komnsromepa IBM705: B.C. [TonuH,

C.H. MepzensH, C.A. Jlebedes, B.M. [nywkos,

10.4. basunesckuii (3am.muHucmpa npubopocmpoeHus
CCCP), B.C. llempos. ®upma IBM. CLUA. 1959 200.
MawuHa xopowas, HO U HaWU ewe He Xyxe

(nepsbili omeyecmseHHsbIl cepuliHbilii KoMnblomep
«Cmpenay, ceepcmuuk IBM705,

2nasHbili KoHcmpykmop H0.4. basunesckudi)

Near the frame of the first American serial vacuum
tube computer IBM 705: V.Polin, C.Mergilyan,
S.Lebedev, V.Glushkov, Yu.Bazilevsky (deputy minister
of machinebuilding of the USSR), V.Petrov.

IBM company, USA, 1959. Nice machine but ours are

70-e 2. XX seka

.| Hard task. : . ; b
| 70th of XX century : not bad too (the first national serial computer

«Strela», contemporary of the IBM 705,
general designer Yu.Bazilevsky)

KoHepecc UPUIT 8 IouHbypee. Buye-npezudeHmsi
UOUNII. Cnpasa B.M. [nywros. I0uHbype 1971 e.

International Federation
for Information Processing Congress in Edinburgh.
V.Glushkov is on the right. 1971

Bukmop Muxaiinosuy [nywkos (cmoum ciesa) u
Cepzeli Anekceesuy Jlebedes (cnesa) 002080punuch 0
pazepaHuyeHuu uccnedosaHuli: paspabomxa
cynepkomnsiomepos ocmasnack 3a Mocksod,
KomMnblomepos cpedHuUX Knaccos — 3a Kuesom.
Cemutap 8 Yzopode. 1960 2.

Victor Glushkov (staying on the left) and Sergey

" Lebedev (second on the left) agreed upon research
{  focus: supercomputers will be done in Moscow, and

middle class computers will be developed in Kiev.
The seminar in Uzhgorod. 1960

[pedcedamens Cubupckozo punuana
AH CCCP Muxaun Anekceesuy
Jlaspermses (cnesa) u Bukmop
Muxatinosuy [nywkos.
BbicmasoyHsit 3a1 IHcmumyma.
CmeHO «MukposnekmpoHUKa».
Bbipy4aem mukpockon

3acedaHue npoepammHoO20 Komumema no nod20moske KoHzpeca 8 IouHOypze MexdyHapodHol gedepayuu
no nepepabomxe uHgopmayuu UOUI. NHcmumym kubepHemuku AH YCCP. B yesmpe B.M. [nywkos :

Meeting of the Program Committee for the Edinburgh Congress of the IFIP. Institute of Cybernetics,
AS Ukr.SSR. V.Glushkov is in the center

The Head of the Siberian Branch

of the AS USSR Mikhail Lavrentiev

(on the left) and Victor Glushkov

at the «Microelectronics» stand in the
Institute of Cybernetics exhibition hall.
Microscope helps



Bukmop Muxadinosuy [nywkos u aomupan gpnoma
Cepezeli [eopauesuy lopwkos(cnesa). Cucmema
asmomMamu3ayuu npoeKmupoBaHUs N00BOOHbIX CYO08,
c030aHHas 8 Hcmumyme kubepHemuku u e2o CKb,
npuHama 8 akcnayamayuto. 70-e 22. XX seka

Victor Glushkov and Navy Admiral Sergey Gorshkov
(on the left). The submarine automated projecting
system developed at the Institute of Cybernetics
and its SDB. 70th of the XX century of XX century

B.M. [nywros

u A.A. CmoeHudi -
3amecmumesib Oupekmopa
no Hay4Hol pabome
G962 2.

: V.Glushkov
i and A.Stogniy - deputy
: director for the scientific
: work from 1962

fOpudi Tapacosuy MumynuHckui (1926-1988). llepssiii
dupexkmop CKb Mncmumyma kubepremuku AH YCCP.
Pykogodun CKb 30 nem, npespamus e2o 8 MOUHYIO
opeaHu3ayuto no peanuzayuu uoed B.M. Mnywkosa,
HanpasieHHbIX Ha CO30aHue Mamemamuyeckux MawuH

U Yughposbix cucmem pasiuyHo20 HA3HAYeHUs

Yuriy Mitulinsky (1926-1988), first Director of the SDB

of the Institute of Cybernetics, AS Ukr.SSR, who led it

for 30 years and made it a mighty organization for the
V.Glushkov's ideas realization directed to the mathematical
machines and digital systems of variable purposes creation

Buxkmop Muxadnosuy [nywkos

Ha yepemoHuu spy4eHus JleHuHcKol
npemuu 1964 2. 3a kKHu2y «Teopus
yuchpossix asmomamos»

Victor Glushkov at the ceremony
of the Lenin Prize delivery in 1964 for
the book «Theory of Digital Automata»

Buxkmop Muxatinosuy lnywkos
u fOpull Anexceesuy MumponosnbcKud.
Xopowue Hogocmu

Bukmop Muxatinosuy [nywkos, Ekamepuxa

i JloesuHosHa HuweHKo (8 ueHmpe). [lepepsis Huronaii MuxiiiggudiAmacos u Bukmop RSS-S0 Sl bl T T Db gl B T 8 R S
i B 3acedaHuu yyeHoeo cosema. locosopums Muxatinosuy Mmywkos. Ymo Hogoz20 8 Victor Glushkov
¢ dupekmopom scez0a nosesHo. 60-e 2. XX sexa 6uokubepHemuke? Korey 70-x 22. XX sexa ) and Yuriy Mitropolsky.
Victor Glushkov, Yekaterina Yushchenko Nikolay Amosov and Victor Glushkov. reod ey
(in the center) during the Scientific Council break. To What's new in the bio-cybernetics?
talk to director it is always useful. 60th of XX century The end of 70th of XX century

Buxkmop Muxatinosuy [nywkos u 3amecmumens oupekmopa CKb
Uncmumyma kubepHemuru AH YCCP ConomoH beHuamuHosuY
loepebuHckull. Hayano 60-x 2. XX sexa

Victor Glushkov and the deputy Director of the SDB
Solomon Pogrebinsky. The beginning of 60th of XX century







ITIepBEIE KOMIIBIOTEPEI

Jlamnosgas gelyucnumensHas mawuHa «Kues». Hay4Hsie pykosodumenu npoekma: b.B. [Hederko, B.M. [nyw-
Kos. Ysacmuuku paspabomku: J1.H. Jawesckud, E.Jl. OweHko, E.A. Ikabapa, C.b. MozpebuHckudi.
Komnbromep «Kues» cman nepsoli 8 Espone mawuHol ¢ «adpecHbiM A3bIKOM» NPOePAMMUPOBAHUS, 0 MAKXe
nepsoli cucmemol Yugposoli 06pabomku u306paxxeHull U MoOeUPOBAHUS NPUMUMUBHBIX UHMENNeKMYabHbIX
npoyeccos. K Hemy 6b11u NoOK/I0YeHb! 0BA OpUUHAbHBIX NepudepuliHbix ycmpolicmad, Komopble No380uau
MoOenuposams Ha KoMnblomepe npocmelitiue an2opummsl 06y4YeHUs pacno3HasaHUo 06pa3os U 0byyeHUIo ye-
JleHanpasneHHoMy nosedeHuro: ycmpolicmso 0/ 8800a U306paxeHuli ¢ 6yMaXH020 Hocumens uau pomonieH-
Ku u ycmpoticmso 8bi800a u3obpaxeHutl u3 komnstomepa. Mcnonv3osancs 8 BL AH YCCP. 1956-1962 2e.

The vacuum tubes computer «Kiev». Scientific advisors of the project are B.Gnedenko and V.Glushkov.
Participants are L.Dashevsky, Ye.Yushchenko, Ye.Shkabara, S.Pogrebinsky. Computer «Kiev» was the first in
Europe machine with «addressed programming language» and also the first system for the digital image
processing and primitive intellectual processes modeling. It was connected to the two original peripheral
devices, which allowed to model simple algorithms of the image recognition learning and purposeful behavior
learning: the device for the image input from the paper carrier or photo film and the device for image output
from the computer

B.M. [nywros 3a nynemom komnsromepa «[lpomikb». B 1959 2. B.M. [nywkos npednoxun npozpammy pabom no
C030aHUI0 MAWUH ON1A UHXeHepHbix pacdemos. OHa Gbia HaYama ¢ pa3pabomKu Makema yug@poBo2o BbIYUCU-
menbHo20 asmomama MUM. 3amem 8 1963 2. bbina 3aKOHYeHA pa3pabomKa U Ha4yaaocs cepuliHoe npou3sooOCMBo
nepsoli MawuHsl 3mozo muna «lpomiHby. MawuHa 6b11a HOBbLIM C/I0BOM 8 MUPOBOL NPAKMUKe, UMeNa 8 MexHU-
YecKOM OMHOWeHUU Yenblli pso Hoswecms, 8
yacmHocmu, Namsms HA Memaau3upoBaHHbIX
Kapmax u mak Ha3sl8aemoe cmyneH4amoe MUK-
ponpoz2pammHoe ynpassieHue Ha Komopoe B.M.
[nywiKos nosy4un asmopckoe caudemenscmso
V. Glushkov at the control desk of the computer
«Prominy. In the 1959 V.Glushkov proposed the
work program to create the machine for the
engineering calculations. It started from the
development of the model for the digital
calculating automata MIM. In the 1963 de-
signing work was finished and serial production
of the first computer of such type — «Promin»
had begun

MepBbili omeyecmseHHbIl nosynposoo-
HUKOBbIU ynpasaawuull Komnsomep —
Ynpasnalowas MawuHa WUpoKo20 HA3-
HayveHus (YMIUH) «[Henp». Pykosodu-
menu pabomei: B.M. [nywros, b.H. Ma-
JNUHOBCKUU. [N1a8HbIU KOHCMPYKMOp Mawu-
Hbl b.H. ManuHosckuli. MawuHa 6bina co3-
0aHa 8 peKopOHO KOPOmKuULl CpoK: om Mo-
MeHma B8bicKasbigaHusa B.M. [nywKossim
udeu yHusepcanbHol ynpasasouwel MawuHs!
s 8 1958 200y do momeHma 3anycka ee 8 ceputo 8 1961
200y U YCMAaHOBKU ee Ha psde npou3sodcms NpouwsIo 8ce2o
mpu 2o0a. llapannensHo ¢ co3daHuem «/JHenpax», nod pykosoo-
cmsom b.H. ManuHosckozo 6bi1a nposedeHa, ¢ ydacmuem psda npeon-
- pusmud Ykpautsl, 6oswas nod2omosumenbHas paboma no ee npuMeHeHUIo
! O/ yNpasneHus COXHbIMU mexHomoeuYeckumu npoyeccamu. Imo obecneyuso ma-
WwuHe 0oni2yto U3Hb: Bbinyckanacs 8 1961-1971 22.

The first national semiconductor control computer of the broad application «Dnepr». Project managers:
V.Glushkov and B.Malinovsky. General designer is Boris Malinovsky. The machine was created in the record short
time: from the articulated by Glushkov in 1958 idea of the universal control machine till the moment of its
serial production in 1961 and its introduction to the several manufacturers only three years passed. In the
parallel with «Dnepry» creation under the leadership of B.Malinovsky a solid preparatory work done with the
several Ukrainian plants participation to use machine for the complicated technological processes control. This
secured long life for the machine: 1961-1971

Ynpasnawowas mawuHa wupokozo Ha3Ha4yeHus
«[Henpy». [lasunboH BbICMABKU HAPOOHO20 X03Al-
cmsa Yekpaursl. Cnesa Hanpaso: b.b. Tumocpees,
B.N. CrypuxuH, b.H. Manurosckud, B.M. [nywkos.
Kues, 1960 2.

The control machine of broad application «Dnepry» is |
in the pavilion of the national economics exhibition.
From left to right: B.Timofeev, B.Skurikhin, B.Mali-
novsky, V.Glushkov. Kiev, 1960

lepsbiii 8 CCCP npozpammHo-ynpasnsemsii 2ubpud-
Hbll Modesupytouwuli Komniaekc Ha 6ase ynpasisio-
well mawuHsl YMIIH «/JHenp» u aHano2080i mode- |
au «3IMY-10». Omoen ynpasnswouwux mawuH UHc- |
mumyma kubepHemuku AH YCCP. 1964 2. :

First in the USSR program-controlled hybrid
modeling complex on the base of control machine
«Dnepr». Department of Control Machines at the
Institute of Cybernetics, AS Ukr.SSR, 1964




AHAaJIOrOBas BHUYNUCINUTENBHAS TEeXHIKA
Analog facilities

Cneyuanu3uposaHHas Bbl4UCIUMENbHAA
mawuHa MOV ons asmomMamu3uposaH-
Holi cucmeMbl ynpasneHus B030yWHbIM
osuxeHuem. H.K. babetko, ®.H. 3biKos,
I.U. Kpusuy, H0.T. Koyroba,

A.®. Xapyenko, J1.A. llempyweHko,

C.K. lempyceHko. 1967 2.

The specialized computing machine
MPOI for the air traffic automated
control system. The team: M.Babenko
F.Zykov, G.Krivich, Yu.Kotsyuba, :
A.Kharchenko, L.Petrushenko,
S.Petrusenko. 1967

Modenb 0n15 pacyema cmpoumesibHbiX
KOHCmpyKyul «Anbpa»

The model for the building construction
calculations «Alpha»

b.H. ManuHosckull Ha Komnaekce
: «/JHenp» — IMY-10. 1964 2.

BM «/THen -22)). 0 cneyusan: agmomamuye Kuv ................................ 1N TR T e o T R Cneb{uaﬂu.?upOBGHHGﬂ 3ﬂeKmpOMoae/7Upy.‘OU.{aﬂ
it e el B.Malinovsky at the complex MawuHa 05 pacdema cemesbix 2paguros «ACOP»
c6op UHGOpMAyUL C OaMYUKOB: AHAN0208020 MUNG, p p

«Dnepr» E o g B Y B e Ty g I Iy fore ey b s B P
0BYX1103UYUOHHO20 MUNG, YUCOUMNYTHCHO20 MUNA; The specialized electric-modeling machine for the
nepsuYHyt0 06pabomky uH¢opMayuu, HakonseHue u network graphs calculations «ASOR»
peaucmpayuto 0aHHbIx. Ha 6ase «/JHenp-22» 3a nepuod
1967-1973 22. 6710 pazpabomaro 6osiee 10 cucmem
asmomMamu3ayuu CI0XKHbIX NPOMbILUNCHHBIX UlHAYYHbIX
3KCnepumMeHmos, 8 MOM Yucje cucmema asmomamus3d-
yuu 3kcnepumermos 8 Kuesckom MIHcmumyme 2eoxu-
muu u ¢usuru muHepanos. Omoen ynpasnsauux ma-
wuH. B.M. Eeunko (2nasHsbii koHcmpykmop), A.B. lla-
nazuH, B.b. Peymos u 0p. 1972 2.

AUl N3BE

POBAHHAA
3/71leKmpomoOenupyoWas MawuHa 015 pacdema

cemesbix epaguxos «ACOP-1»

The improved specialized electric-modeling machine
for the network graphs calculations «ASOR-1»

The computer «Dnepr-22» provided: automated
information collection from the sensors of analog,
two-position, numerical or impulse types; initial
information processing, data accumulation and
registration. On the bases of «Dnepr-22» in the period
of 1967-1973 were created over 10 automated
systems for the complicated industrial and scientific
experiments including one at the Kiev Institute of
Geochemistry and Material Physics. Department of
Control Machines. Authors: V. Yegipko (general
designer), A.Palagin, V.Reutov and others. 1972

leopeuti EszeHbesuy [Tyxo8 yumaem nexkyuto cmyoeHmam
JlHenponemposcko2o mexHono2uyecko2o uHcmumyma. Kypc
Jlekyuil 6b11 npoyumar 12-15 mas 1992 200a. B csoux nocnedHux
pabomax I.E. [lyxos pa3susan udeto paspsoHo-aHaN0208bIX
BbIYUCUMENbHBIX CLCMEM, CNOCOOHBIX, NO e20 MHeHUIO,
KOHKYpuposams ¢ yugposoli mexHuKou

Georgiy Pukhov lecturing for the

students of the Dnepropetrovsk

Technological Institute. Course took

place on May 12-15, 1992. At his last

papers Pukhov developed an idea of i

the class-analog computational gt i i
systems that can compete with the W
digital technique §

Komnbtomep «Hesa» 0515 yugpossix menepoHHbIX
cucmem. MHcmumym kubepremuru AH YCCP, ¢up-
ma «PobompoH» — [7IP. [nagHeili KOHCMpyKmMop
A.l. Kyxapyyk. KoHey 70-x 22. XX Beka &

Computer «Nevax for the digital telephone systems.
IC NASU, «Robotron» firm DDR. General designer
A.Kukharchuk. The end of 70th of XX century




Bcned 3a «[lpomiHem»
6b1710 CO30aHA MAWUHA
0/151 UH)KeHepHbIX pacye-
mos MUP-1. B Heli 6110
UCNoJIb308aHO CMyneH-
yamoe MUKpoONpo2pam-
MHOe ynpasneHue.

B 1967 2. Ha Bbicmaske
8 JloHOOHe, 20e 0emMoH-
cmpuposanacs MUP-1,
OHa BblNIa KynieHa ame-
PUKaHcKoU ¢upmoli IBM

— KpynHeliwel 8 CLIA, |

Asafowelics nocmasuju-
Kom noymu 80% 8bl4ucC-
JiumesibHoU mexHuUKu
015 8cezo mupa. Imo
6bl1a Nepsas U, K Coxa-
JIeHUI0, NOC/IeOHSAA
nokynka cosemckoli
3/1eKMPOHHOU MAUHBbI
amepukaHckol
KamnaHued. 1966 2.

MawuHa 0ns uHxeHep-
Hblx pacyemos MUP-2.
B komnsromHpe MUP-2

8nepsble 8 Npakmuke

ome4yecmseHH020 mame- §

Mamu4ecKozo MawuHo-

cmpoeHus bbia peanu3o- |

BAH 0UAN0208bIL pexUM
pabomei, ucnonb3ymowul

ducnneli co cBemosbIM
nepom u docmynHblili 0n5

UHIKeHepos A3bIK
npozpammuposaHus

«AHAJINTUK». 1969 2.

MawuHa ona uHxeHep-

HbIx pacyemos MUP-3.

1971 200. [nasHbIli KOH-
CMpYKMop MauH
«[lpomiHb» U cemelicmsa
MNP - C.b. ozpebun-
cKull. MawuHsi cemeli-
cmsa MUP, co30aHHble no
udesm B.M. [nywkosa,
cmanu npeduwiecmseHHu-
Kamu nepcoHanbHbIX Kom- B
nbtomepos

HpeJJ;I.LIeCBeHH]'/IK]'/I IIEPCOHAJIBHBEIX KOMIIBIOTEPOB
Predecessors of personal computers

«Prominy followed

by machine for the
engineering
calculations MIR-1

that applied step micro-
program control.

In the 1967 at the
London exhibition
«MIR-1» was bought by
the American company

i IBM — the largest in the

USA that provides 80%
of the calculating

| technique for the whole

world. It was first and
only purchase
of the soviet computer

i by the American

company. 1966

Machine for the
engineering calculations

— MIR-2 was using

. for the first time in the
| national mathematical
. machine-building

practice a dialog regime
of work, display with
light pen and accessible

| for the engineers

programming language
«Analitik». 1969

Machine for the
engineering calculations
MIR-3. 1971. General

| designer of the machine

«Promin» and MIR

= family - S.Pogrebinsky.

Machines of the MIR

o family, developed accor-

ding to the Glushkov's
ideas, became the pre-
decessors of personal

computers

MuyuM , MUKPO ¥ CYIIep KOMIIBIOTEDEH .
KunbepHeTuueckas TexXHIUKA

Mini-, Micro- and supercomputers
Cybernetic techniques

[lepsbIti MuHU-KoMnblomep
8 Ykpaune YI10-1 (ycmpod-
cmBso nepsuyHol obpabom-
KU OQHHbIX 8 U3MEpUmesb-
HbIX cucmemax). Paspa-
6omyuku: MHcmumym Ku-
bepHemuru AH YCCP u Xu-
momupckuti 3a800 «H3me-
pumensy. Pykosodumens
pabom b.H.Manurosckud. Jii .
Ucnonrumenu: B.C.Kanen- i -
i yyK, [1.M. CusaveHKo, com- i 7

| pyOHUKU Xumomupckozo
3agoo0a «V3mepumernby.
1972 a.

First minicomputer in Ukraine UPO-1(device for the muozoyposnesas cucmema BAPC dns c6opa, nepedavu,

initial data processing in the measuring systems) woumpons u pedakmuposanus coobuenuti o npomexa-

designed by the Institute of Cybernetics, AS UKr.SSR,  yuu mexnuyeckux u NpoU3B0ACMBEHHbBIX NPOLECCOB.

and Zhitomir plant «Izmeritel». Project manager (kg Yucmumyma kubepremuku AH YCCP. [nastbiii

B.Malinovsky, executants V.Kalenchuk, P.Sivachenko,  youcmpykmop A.A. Moposos. 70-e 22. XX sexa

workers of the Zhitomie p(GIGIAGEEIED). 107 0N § JHEEE. . S ——— e . F
Multilevel system BARS for collection, transmission,
control and editing of the information about technical
and industrial processes running. SDB at the Institute of
Cybernetics, AS Ukr.SSR. General Designer A. Morozov.
70th of XX century

MuHu komnsiomep M-180 0ns asmomamu3ayuu 1a60pamMopHbIX 3KCnepumeHmos. MazHumHoe ycmpolicmso
(88epxy), ynpasasemoe Komnslomepom, nodoepxusaem 8 8030yxe, 8 HECKONbKUX CAHMUMEMPAx om MazHuma
«KYKOJIKY» ¢ memannuyeckol 2onoskoli. Cgpomozpaguposar MomMeHm, K020a MexOy MA2HUMHbIM ycmpou-
CMBOM U «KYKOJIKOU» Haxooumcs mempads. 1974 e.

B 1978 2. dns UHcmumyma amomHol 3Hepeuu umeHu U.B. Kypyamosa 6bii co30aH cneyuanu3upoBaHqHsili
KoMnbtomep 0151 yoepxaHus naasmel 8 «Tokomake». ViHcmumym kubepHemuku AH YCCP. b.H. ManuHosckud,
B.C. Kaneruyk, B.[1. botoH

Minicomputer M-180 for the laboratory experiments
automation. The magnetic device (at the top)
controlled by computer keeps the «dolly» with metal
head in the air. Picture taken at the moment when
notebook is placed between the magnetic device and
the «dolly». 1974.

In 1978 there were special computer developed for the
plasma maintenance at «Tokomak», I.Kurchatov
Institute of Atomic Energy. Institute of Cybernetics, AS
Ukr.SSR. B.Malinovsky, V.Kalenchuk, V.Boyun




Murporomnstomep InexkmpoHura C5-11 u ee paspabomyuxu A.B. lManaeut u A.@. Kypeaes. MHcmumym kubepHemu-
Kku AH YCCP. Bxodun 8 cocmas cemelicmsa «3InekmpoHuka C5» — nepsbix 8 6biswem CCCP MUKpPO KoMnblomepos, pas-
pabomarHozo 8 Kb HI0 «Csemnaray (2. JleHuHzpad) ¢ y4acmuem MHcmumyma kubepHemuru AH YCCP. 1975 e.

Microcomputer Electronica S5-11 and its designers A.Palagin and A.Kurgaev. Institute of Cybernetics, AS
Ukr.SSR. Belongs to the family of «Electronica S5» — first in the former USSR microcomputers developed at the
SDB «Svetlana» (Leningrad) together with Institute of Cybernetics, AS Ukr.SSR. 1975

(0-01 - cucmema omnadku npoepamm 051
MUKPONPOUECCOPHbIX KOMNAEKCOB. MIHcmumym
KubepHemuru AH YkpauHsi. B.Y/. Cuzanos

S0-01 system for the microcomputer complexes
program tuning. Institute of Cybernetics,
AS Ukr.SSR. V.Sigalov

bopmosoti komnsromep «Mocksax.

Ha ez2o0 6a3se co30aHbI 6opmossie KoMNbOMeEpbI
MUr-1, MU-11, MU-12 MUT-13 onsa cucmem
YnpasneHus KOCMUYeCKUMu annapamamu.
UHcmumyma kubepHemuxu AH YCCP.

.C. lonooHsk, B.M. [lempyHek

The onboards computer «Moscow» used for the
development of onboard computers MIG-1, MIG-11,
MIG-12, MIG-13 for the space apparatus control
systems. Institute of Cybernetics,

AS Ukr.SSR. G.Golodnyak, V.Petrunek

Mukxpokomnstomep YBC-01.
Cosmecmras pazpabomka 170 ™=
«Kpucmann», 110 um. C.fl. Koponesa u
NHecmumyma kubepHemuru AH YCCP.
1979 a.

Cucmema omnadku C0-04. UHcmumym
KubepHemurxu AH YCCP. B.W. Cuzanos.
70-e 22. XX seka

Tuning system S0-04. Institute of Cybernetics,
AS Ukr.SSR. V.Sigalov. 70th of XX century

Microcomputer UBC-01 is
a collaborative development
of the Production and Technical
Association «Crystal», S.Korolyov

Muru-3BM «lpoyeccop». Pazpabomyuku
A.B. lManaeuH, B.M. [eHuceHko, C.[. [lozopensid.
Pabomaem Ha mawure B.[1. Conosves

Minicomputer «Processor» designed by A.Palagin,
V.Denisenko, S.Pogorely. V.Solovyov is working
with machine

Mu+u-3BM COY-1. 110 um. C.I1. Koponesa,
Uncmumym kubepHemuku AH YCCP. [nasHbili
KoHcmpyKkmop B.[1. [leHuceHKo. 1976 2.

Computer SOU-1. PA named after S.Korolyov,
Institute of Cybernetics, AS Ukr.SSR.
General designer VV.Denisenko. 1976

Production Association and
Institute of Cybernetics,
AS Ukr.SSR. 1979

S e i Y
InekmpoHuka C5-01. [lepseHey,
cemelicmsa MUKPOKOMNbOMePos
06we20 HasHayeHus
InekmpoHuka C5 nepsozo 8
6bi8wem CCCP. Kb «CeemnaHa»
(2. JleHuHepad), UHcmumym
KubepHemuKu

AH YCCP. 1974 2.

Elektronica $5-01. Firstling

of the novel in the former USSR
microcomputer family for the
general purposes «Electronica
S5». SDB «Svetlana»
(Leningrad), Institute of
Cybernetics, AS Ukr.SSR. 1974

bopmosoli cneyuanu3zuposarHsIl
Komnblomep HenmyH 0214 ucnsimaHus
npoyHoCMu no0BOOHbIX 1000K.

CKb MHcmumyma kubepHemuKu

AH YCCP. '.T. Makapos

The onboard specialized computer
«Neptun» for the submarines strength
testing. SDB at the Institute of
Cybernetics, AS Ukr.SSR. G.Makarov
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YHukanbHble MHo20KaHanbHble (00 1500 KaHan08) YUGpPoBsle uMepumesnbHble KOMNIEKCbI: «IKCnaHy» (cre-
8a) Ha ocHoBe 6opmMoB0o20 Komnblomepa «IKcnpeccy, U «lupcy» (cnpasa) 014 npuwBapmossix u npednosnem-
HbIX UCNbIMAHUL 3KPAHONIAHOB, MOPCKUX Cy008, Kopabsieli Ha NOOBOOHbIX KPbIIbAX, KOMIIEKCHbIX 2PAHUYHbIX
ucnbimaruli kopabneli BoeHHo-MOpcKo20 ¢ioma u 015 OUA2HOCMUKU iemamesbHbix annapamos. CKb MHcmu-
myma kubepHemuku AH YCCP. ['.1. KopHuetko, b.I'. Myona.Korey 70-x Hayano 80-x 22. XX 8eka

A unique multichannel (up to 1500 channels) digital measuring complexes: «Ekspan» (on the left) on the basis of

onboard computer «Ekspress» and «Pirs» (on the right) for the complex and extreme testing of the pre-docking and
pre-flying screen-planes, sea ships, under water wings ships, Navy ships and flying apparatuses. SDB at the Institute
of Cybernetics, AS Ukr.SSR. G.Korniyenko, B.Mudla. The end of 70th beginning of 80th of XX century

Komnsomep [lensma — cneyuanu3uposaHHsIl Komn-
JleKkc 015 cbopa u obpabomku menemempuyeckol
UHGOpMayuU U ynpasaeHus a3poKocMUYecKUMU IKc-
nepumeHmamu. Mcnosnb3o8ancs 011 06pabomku
OaHHbIX CHAMBIX C KOMembl [anies, a makxe 0 06-
pPabomKu OAaHHLIX O Pacnos3aHuU paduoHyKAUAOs
nocne asapuu Ha A3C 8 YepHobbine. CKb MHcmumy-
ma kubepHemuxu umeHu B.M. [nywkosa AH YCCP.
M.N. fuanos, B.W. fJuaHos. 1986 2.

Computer «Delta» is the specialized complex for
the telemetric information collecting and
processing, and aerospace experiments control. It
was used for the Halley's comet data processing and
also for the radionuclides spreading after
Chornobyl AES accident data analysis. SDB of
V.Glushkov Institute of Cybernetics, AS Ukr.SSR.
M.Dianov, V.Dianov

KnacmepHas cynep-3BM. CymmapHas npodykmus-
HOCMb OKOJI0 NOA-mpuiauoHa onep./c. [nasHbil
KoHcmpykmop — B.H. Kosanb. Hay4Heili pykosodu-
mesnb — U.B. CepeueHko. MHcmumym KubepHemuKu
umeHu B.M. Mywkosa HAH YkpauHsl. 2005 2.

The cluster supercomputer with total productivity of
over half a trillion operations/second. General
designer V. Koval. V.Glushkov InIstitute of Cyber-
netics, NAS of Ukraine. 2005

Crnenmanmn3MpoOBaHHEE IIMPPOBEE YCTPOMCTBA

00uH u3 nepssbix 8 YkpauHe u 6biguwiem CCCP

npoueccop 6bicmpo2o npeobpazosarus dypee. AHanozo-yupposoli npeobpasosamens ALI1-33M,
Omden ynpasasiowux mawut. B.M. boioH, 0714 MHO20KAHA/IbHO20 NPeobpazoBaHus
M.B. Cemomrwok. 1972 2. HanpsxeHus NOCMOAHHO20 MOKA B 0BOUYHbIL

...................... ‘ uud)pOBOUv Koa u nOCﬂeale[ueeO 38000 e20 8 3BM
One of the first in the former USSR processor :

for the quick Fourier transformations developed
at the Department of Control Machines by
V.Boyun and M.Semotyuk. 1972

C NOMOWbI0 CMAHOAPMHbIX CONPAKEHUU.
[peobpazosamesib BbINOJIHEH HA CePULIHbIX
uHmezpanbHbix cxemax. A.U. KoHdanes,
B.A. PomaHos. KoHey 70-x e2. XX Beka

The digital-analog transformer ACP-33M for the
multi-channel transformation of the constant
current voltage into binary numerical code and
its successive input into computer. Transformer
was made on the base of serial integral circuits.
The end of 70th of XX century

MukponpoueccopHsIl asmomamu4ecKuli
yacmomomep. A.B. lanazuH. 1981 2.

Microprocessor automated frequency meter
designed by A.Palagin. 1981

MukponpoueccopHbill aHanuzamop
cnekmpa. A.B. [lanaaun. 1980 2.

Microprocessor spectrum analyzer designed
by A.Palagin. 1980 &




[poyeccop peanbHozo spemeru [TPB. Ucnonb308aH npu co30aHuu
4-x cucmem Yyugposoz0 ynpasneHus 2a30HanyCcKOM, NON0KeHuem
U napamempamu njazmbl 8 mepMosOepHbIX YCMaHOBKax muna
TOKOMAK. Paboms! ¢ Xapbkosckum @TU 8bINOSIHANUCH B PAMKAX
08YX MeXOYHApPOOHbIX NPOEKMOB N0 CO30AHUK 3KCNnepumeH-
maneHo20 mepmosadepHozo peakmopa (ITER). Pykosodumenu
pabom om NHcmumyma kubepHemuku: B.®. [y6apes u B.Il. bo-
toH. [nasHbiti koHcmpykmop [1PB B.[1. botwoH. 1982-1986 2e.

The Real Time Processor (RTP) that was used for the four digital
control systems of gassing, positioning, plasma parameters at
the thermonuclear devices of TOKOMAK type. The collaboration
with Kharkov PTI were conducted inside the framework of two
international projects on creation of the experimental thermo-
nuclear reactor (ITER). IC supervisors V.Gubarev and V.Boyun,
general RTP designer was V.Boyun. 1982-1986

Cucmema mexHuyeckux cpedcms «Cekmop»
0515 conpsixeHusi IBM ¢ obvexkmamu.

Ha ¢pomo: K.N. Xpyurud. Omoen asmo-
Mamu3ayuu Hay4Hbix uccnedosarud. 1978 e.

[po61emHo-0pueHmMUpPOBAHHbIL npoyeccop 0/is pe-
WeHus cucmem anzebpauydeckux, ougdepeHyuans-
HbIX U UHMe2panbHbIX ypasHeHul. llpouzsodumess-
Hocmb 00H020 npoyeccopa — 10 MH.onep./cek.
Omaen ynpasnstowux mawuH. B.[1. bowoH (2nasHsbii
KoHcmpykmop), J1.[. Ko3nos, C./. Tpembskos,

A.U. HebykuH, H.A. Hazapyk. 1979 e.

The system of technical devises «Sector» for
the computer and other objects connecting.
At the picture — K.Khrutsky. 1978

The problem oriented processor for the algebraic,
differential and integral equations solving with
productivity of 10 million operations/sec and
possibility to build a multiprocessor system with
linear dependency of the productivity increase based
on the number of processors. Authors: V.Boyun
(general designer), L.Kozlov, S.Tretyakov,
A.Nebukin, N.Nazaruk. 1979

Yempoticmso «AHMuKoH» 019 asmomMamu3ayuu npoyecca Npu4anuBaHus
bosnblieapy3Hbix kopabned. MHcmumym kubepHemuku AH YCCP.
B.B. llasnos. Ju3aliH A.W. lukapesa. KoHey 70-x 2e. XX sexka

The device «Antikon» for the automation of the big cargo ships docking.
Institute of Cybernetics, AS Ukr.SSR. V.Pavlov, design by A. Shikarev.
The end of 70th of XX century

3anoMmMHAKIME YCTPOMCTBA

llepsoe 8 CCCP onepamusHoe 3anomuHarowee ycmpolicmso ] -
03Y Ha peppumossix cepdeyHurax duamempom 0,5 MM. )
Ucnonb3osaxo 8 YMIIH «/JHenpy». Paspabomyuku:

@.H. 3biko8, W.[]. Boiimosuy, H.K. baberko, A.[. bex,

B.M. KopcyHckud. 1959 2.

First in the USSR operational memorizing device based on
ferrite cores with the diameter of 0,5 mm was used in the
computer «Dnepr». Implementators: F.Zykov, I.Voytovich, !

M.Babenko, 0.Bekh, V.Korsunsky in 1959 [+

B 1960-1966 22. 6bi1u c030aHbI 3anoMuHarowue ycmpolicmsa
0/14 CNeyuanu3upoBaHHbIX BbIYUCIUMENbHbIX MALUUH:
«Wumepnonsmopy, «lpomitby, MIION. OHu 8 2-3 pasa
npegocxodusu no bsicmpodelicmauto cyujecmsyrowjue 8 mo
8pemA 3anomuHarowue ycmpolicmsa. Paspabomyuku:

@.H. 3bikos, N.[]. Bolimosuy, H.K. babenko, A.J. bex,

[.N. Kpusuy, B.M. KopcyHckud, H0.A. CHexko. Ha pomoepacpuu
eppumosoe 3Y mawuHsl «VIHmepnonamop»

In 1960-1966 the memorizing devices for the specialized
computers «Interpolyator», «Prominy, MPOI were developed.
They were 3-4 times faster than existing at that time analogs.
Implementation team: F.Zykov, I.Voytovich, M.Babenko, A.Bekh,
G.Krivich, V.Korsunsky, Yu.Snezhko. Picture shows the ferrite
memorizing device from the machine «Interpolyator»
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lomosas mampuya Ha KpUOMPOHHbIX
bUC. Pazpabomyuru: W.[]. Boiimosuy u
op. 1975 2.

= The completed matrix on cryotron BIS.
= Authors: LVoytovich et al. 1975

Makem 3Y Ha nneHo4Hbix KpuompoHax. OCHOBHbIe
xapakmepucmuku makema 3Y: emkocms — 2000 6um,
spems onpoca — 0,2 MKC, NIOMHOCMb pa3meuseHus 31eMeHmos —
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Nno0sIoXKa — CMeKJI0, NIeHKU — 01080, CBUHEU, (homope3ucm.
Pazpabomyuku: W.J. Bolimosuy, N.A. ApmemeHKo,
B.H. CocHuykud, N.B. Huxerkosckud, A.C. llonuwyk. 1974 2.

T

The model of the memorizing device on the cryotron films.
The major characteristics: capacity — 2000 bit; waiting time —
0,2 microsecond; element density — 1500/cm? ; line minimal
width — 25 micrometers; dimension 24x24 mm; under layer —
glass, films — tin, led, photoresist. The team:I.Voytovich,

I Artemenko, V.Sosnitsky, I.Nizhenkovsky, A.Polischuk. 1974

T

ot 11111

1500/cm?, MUHUMANIbHAA WUPUHA NUHUL — 25 MKM, pa3mepbl 24x24 mm,



[lolynocmosHHoe 3anoMuHaroujee ycmpoicmeso
1113Y. Hocumenu uHgopmayuu — cmaHoapmHsie
nepgokapmsl ¢ HAHeCeHHbIMU MOKONPOBOOAL el
nacmoli adpecHbIMU WUHamMu. 3aHeceHue uHgopma-
yuu — nymem nepgopayuu kapm. Bpems cqumsisa-
Hus uHgopmayuu 600-900 Hcek. CKopocmb CMeHbI
uHgopmayuu — 30 6um/muH. Pazpabomyuku:

H.K. baberko, T.[1. bopuckuHa, .U. Kpusuy,

JI.T. Tka4. 1974-1977 22.

The semi-constant memorizing device.

The information carriers are standard perforated
cards with addresses made by conductive paste.
Information is written by card perforation.

Time for the information reading is 600-900 nsec,
speed for the information change is 30 bit/min.
Authors: M.Babenko, T.Boriskina, G.Krivich, L.Tkach.
1974-1977

bbicmpooelicmsytoujee nocmosHHoOe 3anoMuHaroujee
yempoticmso [13Y Ha nosockoBsix mpaHcgopmamo-
pax. B kayecmse Hocumens UHgopMayuu ucnos3o-
BA/IUCH UHOYKMUBHbIE Mampuybl Ha 1024 6uma ¢ wa-
2om 31emeHmos — 1,25x1,25 mm. 3aHeceHue uHgop-
Mayuu nymem nepgopayuu Memannu3upo8aHHbix
nepgokapm. Yacmoma obpawerus 10 Mzy 8 memne-
pamypHom duana3zoHe +60°C. Pazpabomyuku:

A.[. bex, A.M. [aHuH, B.N. [leemsapyk, J1.®. [aHbko,
B.B. YepHeykudl. 1973-1977 2.

Fast-acting constant memorizing device based on
track transformers. The inductive templates with
1024 bit, element separation 1,25x1,25 mm,
information recording by perforation of the metallic
cards and frequency turning 10 MHz at the
temperature range +60°C. Authors: A.Bekh, A.Ganin,
V.Degtyaruk, L.Danko, V.Chrnetsky. 1973-1977

llepsoe 8 CCCP mazHumMonsieHoYHoe onepamusHoe
3anomuHarowee ycmpoticmso 03Y (1024 32 pa3pAoHbix
yucna c yukaom 1 mkc). numensHoe spems
3KCNyamuposanock 8 cucmeme «Bekmop.
Pazpabomyuku: A.[. bex, J1.®. [aHbko, b.C. UnowuH,
E.l. Kpemkos, B.M. KopcyHckud, b./. [Tasnyce,

B.H. lMo3ud, B.A. [lnaxomHsid, M.A. TepewuH,

B.B. YepHeykud. 1962-1973 2e.

The first in the USSR magnetic film operational
memorizing device (1024 32-bit numbers with 1
microsecond cycle) that was used for a while in the
system «Vector». Authors: A.Bekh, L.Danko, B.Ilyushyn,
Ye.Kretkov, V.Korsunsky, B.Pavlus, VV.Poziy, V.Plakhotny,
M.Tereshin, V.Chernetsky. 1962-1973
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lonHomoyHoe onepamusHoe 3Y Ha OnepamusHoe 3anomuHarowee ycmpoticmso MuHu-38M
heppumoBbix cepoeyHUKAX eMKocmbio 512 C0Y-1. Emkocmb namamu — 64 K6aiim, spems yukaa
6alim. Wcnonb3osanocs 8 cocmase Yugpposozo ymeHus — 0,7 MKCeK, 8pema Yukaa 3anucu — 1,2 MKcex,
peaynamopa. Omoen ynpasasouiux nemeHmHas 6asa — MAIM BUC. Omden ynpasnsouyux
mawuH.H0.C. fkosnes (pykosodumesns mawuH. K.C. Axosnes (pykosodumens pabomsl),
pabomsi), T.Y. JlozuHosa. 1967 e. b.B. Hosukos, A.A. Opacos, 0.A. llpucaxHiok. 1978 2.
The operational memorizing device based on The operational memorizing device for the
ferrite cores with capacity 512 bytes that was minicomputer SOU-1 with memory capacity
used as a part of digital regulator. Department of 64 Kb, reading cycle of 0,7 microsec, element basis
of Control Machines. Authors: Yu.Yakovlev (PI), MDPVIS developed at the Department of Control
T.Loginova. 1967 Machines, Yu.Yakovlev (PI), B.Novikov, A.Yurasov,

0.Prisyazhnyuk. 1978

ModugpuyuposarHoe 6icmpodeticmsyiowee 13Y Ha

.| nonockosbix mpaHcgopmamopax. Paspabomyuku: A./J. bex,
A.M. [aHuH, B.W. leemapyk, J1.9. [laHbko, B.B. YepHeykuli
The modified fast-acting memorizing device on track
transformers. Authors: A.Bekh, A.Ganin, V.Degtyaruk,
L.Dan'ko, V.Chernetsky

MazHumonneHo4Hoe 03Y 0ns ycmpolicmaa 6bicmpo2o npeobpazosarus Pypse.
bbicmpooeiicmsue 10 maH. on/c. Pazpabomyuku: A.[. bex, J1.®. [aHbko,

b.C. nowun, E.T. Kpemkos, B.M.KopcyHckud, b./. lMasayce, B.H. Mosud, |

B.W. lTnaxomHeid, M.A. TepewuH, B.B. Yepreykud. 1975 2. &

Operational memorizing device on magnetic films for quick Fourier transformations 3%
with the speed of 10 million operations per second. Authors: A.Bekh, L.Danko,
B.Ilyushyn, Ye.Kretkov, V.Korsunsky, B.Pavlus, V.Poziy, V.Plakhotny, M.Tereshin,
V.Chernetsky. 1975

OnepamusHoe 3anoMuHarowee ycmpoucmso MuHu-38M

«M-180». Emkocms 610Ka namamu — 2K 6aiim.

Bpems yukna — 3 mkcek. Hocumens uHgopmayuu MHo20-
omBsepcmHas ¢eppumosas naacmuHa ¢ 08yMs omsepcmusamu

Ha 6um. Omden ynpasastouwux mawun. f0.C. Axosnes :
(pyxosodumens pabomei), b.B. Hosukos, A.A. fOpacos. 1976 2.

The operational memorizing device of minicomputer M-180 with
memory block of 2 kb (M-180 has 2 blocks), reading cycle of 3
microsec, information carrier of multi-opening ferrite plate with
two openings per bit, developed at the Department of Control
Machines. Authours: Yu.Yakovlev (PI), B.Novikov, A.Yurasov. 1976




lIsMepuTEeNnbHEIE , YIIPABIANIE U Opyrue
aABTOMATU3MPOBAaHHE CHUCTEMEI*

Measuring, operating
and other automated systems*

* Cucmemsl 8 uHcmumymax AH YCCP co3dasanuce
¢ y4acmuem omoena ynpasnsouux MawuH
Urcmumyma kubepHemuxu AH YCCP u CKb uHcmumyma

* The systems cteated at the institutes of the AS Ukr.SSR
with assistance and participation of the Department
of Control Machines of ICAS Ukr.SSR and its SDB

U3 CBA3AHHBIX Mexdy coboli 0syx IBM «/JHenp» u
«Capamosy. Hanuyue 8 Komnekce ynpasaawnuel
IBM no3sonsiem nposooums ynpas/isemblli 31ekmpo-
¢usuonoeuyeckull skcnepumeHm. O0HOBpeMeHHas
paboma 08yx npoyeccopos 8 OecAMKU pas yckopsem
usyyeHue HelipoHHoU cemu. IHcmumym ¢gu3uono2uu
um. A.A. boeomonbua AH YCCP

Two-machine computer complex consisted of
connected «Dnepr» and «Saratov». The presence of
control computer permits conducting of the electo-
physiological experiment. Simultaneous work of two
processor shorten time for neuronal network research.
A.Bogomolets Institute of Physiology, AS Ukr.SSR

Komnsromep «/JHenp» 8 cucmeme oucnem4epcKo2o
KoHmMpons Ha 00Hol u3 eudpowaxm 8 Cubupe. 1965 p.

Computer «Dnepr» in the dispatch control system at
the Siberian mine. 1965

Komnslomep [lHenp 8 cucmeme asmomamu3sayuu KoHCmMpyKkmopcKkux pabom. Cucmema paspabomaxa 8 KoHye 60-x
20008 n0d pyKosoocmsom Bradumupa Unbuya Ckypuxuta. Ha 6aze [jHenpos 8 6biguwiem CCCP 6bi1u co30aHbl COMHU
NUOHePCKUX cucmem ynpassieHus mexHo02U4ecKUMU NPpoyeccamu, CI0XKHbIMU IKCnepumMeHmamu u op.

Computer «Dnepr» as part of the automated design system that was developed at the end of 60th under the
leadership of Vladimir Skurikhin. On the basis of computer «Dnepr» hundreds of pioneering systems were
developed in the former USSR for the control over the technological processes, complicated experiments, etc.
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Komnnekc u3 08yx komnstomepos «/JHenpy» (cmoum
30 3KPAHOM) 8 yeHmpe yNnpasieHus KoCMUYecKuUMu
nonemamu. ViHgopmayus co 150 damyuxos
nocmynaem 8 KOMNJIeKc, KOmopeil BbI0aem Ha
3KpaH mpaekmoputo cnymHuka. Ha ¢pomo Haonuce:
«Yeaxxaemomy Bnadumupy Unbuyy CKypuxuHy 8
namsims 0 cosMecmHbix pabomax, 0ekabps 1974 2.»
Two computers «Dnepr» complex (behind the screen)
in the Center For the Space Flights Control. The
information from the 150 sensors comes to the
complex and is displayed as the satellite (space
ship) trajectory on the screen. The sign on the photo
says: «To the reverend Vladimir Skurikhin for the
remembrance about joint work, 1974»

IBM M-180 npedHa3HayeHHas 0ns asmomamu3ayuu
J1a6opamopHbIX 3Kcnepumermos. Cnpasa —
BbIYUC/IUME/IbHAS YACMb, C/1eBa Om Hee ycmpoucmso
843U ¢ obbekmom «Cekmop». [anee — ycmpolicmsa
8800a U 8b1800a. MHcmumym kubepHemuru AH YCCP.
Omoen ynpasasiouiux mawur. 1976 2.

Computers M-180 for the laboratory experiments
automation. On the right — computing part, on the
left is connection device for object «Sector», on
the back are input and output devices. Institute of
Cybernetics AS Ukr.SSR, Department of Control
Machines. 1976

Yemaroska MYH-2 ons uccnedosarus ycmanocmu
Memasnnos npu Npo2pammHOM HazpyxeHuu ¢
u3mMepumesbHo-8bI4UCUMETbHbIM U YNPasAALUM
Komnsekcom Ha 6ase IBM M-180. lpedHasHadeHa
0J151 UCCe00BaHUSA ycmanocmu U ynpyaocmu
memasnos. MHcmumym npobnem npoyHocmu AH YCCP

Setting MUN-2 for the metal fatigue research under
programmed load with measuring-calculating and
control complex on the basis of computer M-180.
Designed to study fatigue and tension of the metals
at room and high temperature under programmed load
change. Institute for Problems of Strength, AS Ukr.SSR

g ABmDMamLIBUpOBaHHaﬂ cucmema aHasausza
; mMamepuasios Ha Koju4yecmseHHoe coaep)«aHue B HUX

XuMuyeckux 3semeHmos Ha 6aze IBM M-180.
NHcmumym snekmpocsapku um.E.O. [lamoHa AH YCCP

Automated system for the material chemical
elements quantitative content analysis on the basis
of computer M-180. The E.O.Paton Electric Welding
Institute, AS Ukr.SSR




Asmomamu3uposaHHas cucmema 06pabomku
UK-cnekmpos noznoweHus 015 Koau4decmseHH020
aHANU3a MHO20KOMNOHEeHMHOU cMecu cmepoudHbIX
20pMOHOB B8 buosoauyeckux obvekmax. Cocmas:
uH@pakpacHsiti cnekmpogomomemp UR-20; ycm-
policmso conpsxeHusa cnekmpogomomempa ¢ IBM
«/Henp»; ycmpolicmso 3anucu cnekmpa 8 yugpo-
8ol ¢hopme Ha MazHUMHyl JieHmy; aBMOHOMHOe
ycmpolicmso 8800a OGHHbLIX C MA2HUMHOU JIeHMbI
mazHumogoHa «Hnumep»; muHu-3BM MUP-2,
nynbm ynpasieHus cucmemodl, annapamypa Mmex-
MawuHHoU csa3u MWP-2 — Bb3CM-6. WHcmumym
npo6nem oHkonozuu AH YCCP

IR-spectrum intake automated system for the biological objects multicomponent steroid hormones mixture
analysis. Composition: infrared spectrophotometer UR20, connection device for the spectrophotometer and
computer «Dnepr», device for the spectrum digital recording onto magnetic tape, autonomous device for the
data input from the tape recorder «Jupiter» magnetic tape, mini-computer MIR-2, system control board, outfit
for inter-machinery communications MIR-2 — BESM-6. R.E.Kavetsky Institute of Experimental Pathology,
Oncology and Radiobiology, AS Ukr.SSR

Ynpasnawwul komnnekc murHu-3BM M-180 u YCO
«Cekmop» 0114 mexHomo2uyeckol ycmaHosKu
3/1eKMPOHHO-/Y4eB020 HANbIIEHUS 0NAMOK
2azomypbuHHsix 0sueamesneli. UHcmumym
anekmpocsapku um. E.O. [lamoHa AH YCCP.
[nasHbIi KoHcmpykmop H.W. Anuwos.

Omoen ynpasasouux mawuH. 1977-1978 2e.

The control complex minicomputer M-180 and PMD
«Sector» for the gas turbine blades electron beam
coating technological setting. E.O. Paton Electric
Welding Institute, AS Ukr.SSR. General designer
N.Alishov. Department of Control Machines.
1977-1978

ABmomamu3uposaHHas cucmema Ha 6aze

YMIUH «/[Henp» 057 06bekmusHOL OuazHOCMUKU
3a60/1e8aHULl C/TyX0B020 AHAAU3AMOPA U CBA3AHHBIX
C HumM cmpykmyp mo3ea. Kuesckuti iHcmumym
omonapuHeonoeuu

«Dnepr» based automated system for the hearing
malfunction and related brain structures objective
diagnostics. Kiev Institute of Otolaryngology

AsmomamusuposaHHoe paboyee mecmo APM
019 MEOUYUHCKUX UCCedoBaHul ObixamesbHbIX
nymel nayueHmos. fsasemcs yacmesto
nokansHol cemu IBM dna uccnedosaHus
KOMNbIOMEpPHbIX U cemesblx mexHoa02ul,
paspabomarHol Ha 6aze mukpo-3BM C0-04,
muHu-3BM COY-1 u annapamypel nepedayu
oaHHbix OfJA-20. Omden ynpasaaowux MawuH
Uncmumyma kubepHemuku umeHu B.M. [nyw-
kosa AH YCCP. B me 200b1 nodo6Has cems IBM
6bina peanuzosara snepssie 8 CCCP.

[nasHell KoHcmpykmop H.W. Anuwos.
1982-1984 2e.

The Automated Working Place AWP for the medical research on the patient's respiratory pathways is a part of the
local computer network for the research on computer and network technologies built on the basis of microcomputer
S0-04, minicomputer SOU-1 and data transmission device ODA-20. Department of Control Machines. This type of
network was realized for the first time in the former USSR. General designer N.Alishov. 1982-1984

| ABmomamu3uposaHHas cucmema KOHMpPos
NpasunbHOCMU BbINONHEHUS 3/IeKMPUYeCcKUX
coeduHeHUL, BbINOIHEHHbIX NeYAMHbIM UL 0ObeMHbIM
MOHMaxom, pazpabomarHas Ha 6aze IBM M-180.
Jlbsosckoe [10 umeHu B.U. JleHuHa

Computer M-180 based automated operating
system for the correctness of the electrical
connections produced by printing or dimensional
assembly. V.Lenin PA of Lvov

ABMOMamMu3UpoBaHHbIE cUCMeMbl YNpasieHus MexHo02UYecKUM NpoLeccoM MexaHoobpabomku Ha y4acmxe
CMGHKOB C YUC/I0BbIM NPOSPAMMHbLIM YnpasieHuemM (Cesa) u 2aabBaHONUHUAMU (CNpasa), paspabomarHsie
Ha 6aze IBM M-180. Jlbsosckoe 10 umeru B.U. JleHuHa

Computer M-180 based automated control system for the technological processes
of mechanical treatment at the department of machine tools with digital programmable control (on the left)
and automated control system for galvano-lines (on the right). V.Lenin PA of Lvov




ABMOMAMU3UpOBAHHAS CUCMEMA KOHMPOA Kade-
CcmBa 3/71eKmMpoHHbIX npubopos. [lpedHazHayeHa
0/14 aBmMoMaMU3ayuu nposepKu napamempos ce-
pULHO BbINycKaemsix ycunumenel HU3Kol yacmo-
mbl. Bpems nposepku 00H020 ycunumens He npessl-
waem 5 muHym smecmo 30 muHym. OnbimHbili 06-
pasey cucmemsi ucnons3osax Ha Jil10 um. B./. Jle-
HuHa (2. JbBos) u obecne4yusaem KOHMPOJIb Kaye-
cmsa ycunumeneli muna "Tpembuma-002-cmepeo”
u  "Tpembuma-101". [nasHblli KOHCMPYKMOP
JI.A. KopbimHas. 1976-1979 2e.

B amu e 20061 no0 pykosodcmsom J1.A. KopsimHoli
Ha J1M0 um. B.N. JleHuHa 6binu co30aHsI mpu asmo-
Mamu3upOBAHHbIX CUCMeMbI: 015 KOHMPOAA neyam-
HbIx niam, 0/1A ynpasneHus 2a1b8aHUYeCKUMU TUHU- -
AMU, 0717 CMAHKOB C NPO2PAMMHbIM YNpassIeHueM. “\

The automated system for the electronic instruments quality control specialized for the low frequency
enhancer's parameters checkup that improved review time to 5 instead of 30 minutes. The experimental sample
was used at the V.Lenin Production Association of Lvov and guaranteed quality control of the
«Trembita-002-stereo» and «Trembita-101» enhancers. General designer L.Korytnay. 1976-1979.

Under the leadership of L.Korytnay three automated systems were developed at the V.Lenin Production
Association of Lvov: printed boards control, galvanic lines control, machine tools with programmable control.

bnok docmyna k cemu muna Ethernet,
Peanu308aHHbIl 8 coomsemcmauu ¢
mMex0yHapoOoHsIM cmaHoapmom IEEE 802.3.
pou3sodusncsa [ocydapcmBseHHbIM KOHUEPHOM
«APKCW». (2. bosapka, Ykpaura). H.U. Anuwos.
1990-1992 22.

The Ethernet access block according to the
international standard IEEE 802.3. This device was
produced by state concern «ARKSI» in the town of
Boyarka. N.Alishov. 1990-1992
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Yempoiicmso npogunakmuyecko2o KoHmpons ona
asmomMamu3ayuu npoyeccos NOUCKA HeUCnpasHoc-
meli u nposedeHus npogunakmuyeckux pabom 8
IBM. BuinyweHsl u 8HedpeHs! 20 06pazyos.

JI.A. KopsimHas (2nasHbili KoHcmpykmop),

B.A. Anexcaropos, A.A. lpouyerko. 1966-1974 2e.

The device of preventive control to search
automatically for computer malfunctions and to do
preventive tuning. About 20 samples were produced.
Authors: L.Korytnay (general designer),
V.Aleksandrov, A.Protsenko. 1966-1974

! BbicmasoyHsit 3a1 MIHcmumyma
% kubepHemuku AH YCCP. [ucnnedi

@ «Beca». Paspabomyuku:

M J1.b. ManuHosckud, .M. CmematuH,

B.H. Kuaszes, A.W. lllukapes. 1978 a.

Institute of Cybernetics AS Ukr.SSR
exhibition hall. «Vega» display.
Authors: L.Malinovsky, I.Smetanin,
V.Knyazev, A.Shukarev. 1978

OnbimHbIl 06pasey angasumHo-yugpposoo u
epagudeckoeo mepmuHana «BEIA-80» ¢ yugpossim
Hakonumenem Ha cmaHoapmHou kacceme MK-60.
Boinyckancs Yepkacckum 3asodom meneepagpHol
annapamypsl nod HazsaHuem «Cumsony

The experimental sample of the alphabetic-numerical
and graphic terminal «Vega-80» with the digital
accumulator on standard cassette «MK-60» was
produced at the Cherkassy plant of telegraph settings
under the name of «Symbol»

OnbimHebIl 06pasey ysemHo2o
angasumHo-yuGpoLo20 U 2paguyeckozo
mepmuHana «llapycy

C Hakonumesiem Ha MazHUmMHol neHme. Bbinyckancs

The experimental sample of the color
alphabetic-numerical and graphic terminal «Parus»
with the digital accumulator on the magnetic tape
was manufactured at the Kiev radio plant under
the name of TVT-3



PO60OTHE, HEMIPOKOMIILIOTEPEI

i lepsblii 8 CCCP Helipokomnbiomep 6bin pazpabomar
8 1988-1989 22. Ha ocHose udeosozuu

aHcambieBbix cmoxacmuyeckux Helipocemedi.
Pyxosodumens pabom 3.M. Kyccyns. Omden

H.M. Amocosa. [lepssili makem Helipokomnsiomepa
(1989 2.) 6611 c030aH Ha omeyecmseHHoU
nemeHmHou 6aze u npedcmasnsn cobol

npucmMaskKy K NepcoHanbLHoOMy Komnsomepy

First in the USSR neuro-computer developed

in 1988-1989 based on ensemble stochastic
neuronetwork ideology. Project manager E.Kussul.
Department of N.Amosov. First model

of neurocomputer (1989) built on the national
element base and looked like

personal computer annex

gk T
OcHoBononoxHuK 6uoKubepHemuKu 8 Ykpauxe
Hukonaii Muxaiinoguy Amocos 8o spems doknada
Ha cemuHape 8 VIHcmumyme KubepHemuKu

AH YCCP. 70-e 22. XX seKa

The founder of bio-cybernetics in Ukraine
Nikolay Amosov at the seminar in the Institute
of Cybernetics, AS Ukr.SSR. 70th of XX century

locnedrudi susum H.M. Amocosa 8 lHcmumym
KubepHemuku umeHu B.M. [nywrosa HAH YkpauHs!.
Cnesa Hanpaso: .U. ®edyeHko, T.H. balidbik,

J1.M. Kacamkuna, H.M. Amocos, C.A. Apmeikyya (3a
Amocoseim), A.M. KacamkuH (Ha nepedHem niaxe),
B.1. puyerko, [.A. Pauykosckud, B.B. Jlykosuy,
C.A. Tanaes, A.[. lonsyes. Mapm, 2001 e. :
............................................................................................ .

The last visit of Nikolay Amosov to the VGIC NASU. «(Z%ZZQ:'HKL? ,Zﬁlézﬂzy M’Zgggzsuef ;ljgzcjbzzzoz 5 :gfg‘ié
From left to right: G.Fedchenko, T.Baydyk, npU3HAMENbHBIX GOMBHBIX)
L.Kasatkina, N.Amosov, S.Artykutsa (behind & e
Amosov), A.Kasatkin (at front), V.Gtitsenko, The person to whom we have entrusted our hearts
D.Rachkovsky, V.Lukovich, S.Talaev, A.Goltsev. i (words about Nikolay Amosov from the letter of one
March, 2001 of grateful patients)

B nocnedynouwux makemax HelipOKOMNbIOMEPOB UCN0/1b308aGNACH
6onee npodsuHymas 3nemeHmHas 6aza. B 1992 2. cosmecmHo ¢
AnoHckol ¢upmoii WACOM 6b11 pazpabomaH u 3kcnepumeHmasnbHo
nposeper Ha 3a0a4ax pacno3HasaHus 06pazos NocneoHul
sapuaHm HellpoKomnbomepa

In the next models of neuro-computers more comprehensive
element base was used. In 1992 jointly with Japanese firm WACOM
last version of the neuro-computer was developed and
experimentally tested on tasks of the image recognition

CompydHuku omdena ViHcmumyma KubepHemukxu
AH YCCP, pykosooumozo H.M. Amocosesim,

B.M. benos, 3.M. Kyccyne (cnpasa) 2comossm
nepseiti 8 CCCP aBmoHoMHbIU mpaHcnopmHsil
pobom TAUP k «npozynke». Pobom npedcmasisn
Co00l MpexKoNecHylo Camoxo0HyI0 menexKy,

e f
i : »
{ ] LW e il cHaGxeHHylo cucmemoti damyukos. 1975 2.

Colleagues from the N.Amosov department at the :
Institute of Cybernetics, AS Ukr.SSR, V.Belov and
E.Kussul (on the right) are preparing first in the
USSR autonomous transportation robot «TAIR»
for the «walking». Robot looked like three-wheel
self-moving cart with the sensors system. Robot

could move in the natural environment bypassing :
the obstacles. 1975 Pobom «MABP». Mccnedosarue

U coBepuweHCmMB08aHUE G20pUMMO8 YnpasieHus
pobomom npu 0BUXeHUU 8 ecmecmBeHHoU cpede

66110 npodosxeHo 8 1984-1986 e2. Ha makeme

«MABP». 3ma paboma nposodunack no 3akasy

MuHucmepcmasa obopoHs! CCCP u 6b11a HanpagneHa

Ha co30aHue asmoHOMH020 poboma, cnocob6Ho20

yesieHanpasneHHo nepedBu2ambsCA 8 yCa08UAX

It oo oo, o M L L i criokHoll nepecederHol mecmHocmu. 1984-1986 ez.

: The robot «MAVR». Research on algorithms § “i Fa S

i improving for the robot control during its moving in s
i the natural environment continued in 1984-1086
using model «MAVR». This work was commissioned
by the Ministry of Defense of the USSR and was
focused on the robot creation that is able to move
directionally in the complex environmental
surrounding. 1984-1986




KubepHemuyeckuii yenmp HAH YkpauHsi, co30aHue Komopozo

6b110 3a0ymaro B.M. [nywkossim euje 8 1972 2., 6611 op2aHu- B 1996 2. Bukmopy Muxatinosuyy [nywkosy |

308aH 8 1992 2. l[onosHas opeanuzayua Lleaumpa — UHcmumym 6b11a npucyxoeHa medans «lluoHep |

kubepHemuku umenu B.M.Mnywrosa HAH Ykpaunel. lenepans- BbI4UCIUMebHOU mexHUKU» MexHapodHo20 \‘ A

Hb1li dupekmop Llenmpa u dupekmop UHcmumyma — akademux KomnbiomepHo2o obwecmsa IEEE Computer g

U.B. Cepauerko. 2003 2. Society. Medans BpyyeHa xeHe ATHE
.................................................................................................................................................................................................. ; P
Cybernetic Center NASU planned by V.Glushkov in 1972 was In the 1996 Victor Glushkov was awarded ™ Digital Amg:ﬁtﬂ:s':f*
organized in 1992. The main organization — VGIC NASU, by the medal «Computer Pioneer» \c.:,,mmﬁ Architechira
General Director of the Center and Director of the Institute - of the international IEEE Computer Society. Awardad
academician I.Sergienko The medal was given to Glushkov's wife '

Bpyyerue opoexa JleHuHa | 4§
Uncmumymy kubepHemuru AH YCCP. '§
Ha cuere nepssili cekpemaps LK K1Y

[1.E. lWenecm, dupexkmop uHcmumyma &
B.M. [nywkKos, cekpemapb napmxkoma &
uHcmumyma W.B. Cepauerko. 1969 2.

Order of Lenin delivery to the Institute
of Cybernetics, AS Ukr.SSR. At the stage
first secretary of CC CPU P.Shelest, |
director of the Institute V.Glushkov,
secretary of party committee

L Sergienko. 1969

llamamHuk Ha mozune
Bukmopa Muxadinosuya [nywkosa.
baiikoso knaobuuwe. 2.Kues "

Victor Glushkov's gravestone
at the Baykove cemetery in Kiev !




CeBepomoHeI KU
IIEHTP IPOMEIIIIEHHO

CUCTEMOTEXHUKU
1956 r. B CeBepofoHeLKe co3paetcs
B tdunman MOCKOBCKOTo cneuuanbHOro
KOHCTPYKTOPCKOrO 6topo 245

(CKB-245), a ¢ 1960 r. — HayuyHo-uccnegoBa-
TeNbCKUIA WHCTUTYT YNpPaBAAIOWMUX BbIYUCAN-
TenbHbix MawuH (HUW YBM) — mouwHas opra-
HM3auMs No pa3paboTKe U NPUMEHEHWIO yn-
paBiAlOWEN BbIYNCNUTENLHON TexHUKK. [la-
pannenbHo HayuHaetcs ctpouTenbcteo Cese-
POAOHELKOro NpMOOPOCTPOMTENBHOMO 3aBOAA,
3aBepwuweecs B 1960 r. Kagposbiii cocTas
3TUX OpraHu3auuin hopMMpoBaNCs NpaKTUyec-
KM MOJSIHOCTbIO M3 MOJMOAbIX CMELUANUCTOB —
BbIMYCKHUKOB BY30B MockBbl, JleHuHrpaga, Ku-
eBa, XapbkoBa, JIbBoBa, TaraHpora, Ogecchl u
ap. VicknioyeHue coctaBunm gupektop dunua-
na AHgpen AnekcaHgpoBuy HoBoxaTHUM n ero
3amectutens Bnagucnas BacunbeBuy Pe3aHos,
HayYHblil PYKOBOLMUTENb BEIMONHAEMbIX PabOT.

CTepiHeM MX HayYHO-TEXHUYECKOWN NOAUTH-
KW CTana upges Co3faHus cepunHo-cnocobHbIX
CPeLCTB yNpaBnsioWei BbIYUCIUTENbHON TeX-
HUKW AN PasiMyYHbIX 0OBEKTOB aBTOMaTW3a-
umun. Ha ee ocHoBe nog pykoeoactsom B.B. Pe-
3aHOBa Obia paspaboTaHa W peanu3oBaHa
KoHUenuua enuHon, QYHKLUUOHANbHO MOAHOM
arperatHoii (MOAyNbHOW) CUCTEMbI TEXHUYeC-
KMX W MpoOrpamMMHbIX CpeAcTB ynpasnstoLein
BbIYMC/IMTENIbHON TEXHUKM Ha 6a3e eanHbIX
KOHCTPYKTUBHO-TEXHONOTUYECKUX PELIEHUN.
KoHuenuua npepgycmatpuBana BO3MOXHOCTb
MPOEKTHON KOMMNOHOBKM KaK TEXHUYECKUX, TaK
¥ NPOrpaMMHbIX CPEACTB A1l MHOFOYPOBHEBbIX
CUCTEM yNpaBIeHNsA NpoLeccamu nboit cnox-
HOCTM M Ha3HayeHus. OHA ocTanacb HeU3MeH-
HOM [0 HacToAlero BpemMeHW. Takoi nogxon,
MONHOCTbIO Cebs onpaBaan, NocKoNbKy obec-
neynn co3faHue MosIHOTO KOMMEKca CPeAcTB
CUCTEMOTEXHUKM, T.e. CPEACTB MNOCTPOEHUS
pasnuyHbIX MHGHOPMALMOHHO-YNPABASAIOWMX
CUCTEM ANA TeXHONOTrMYeCKUX MpOLEeccoB B
MPOMBILWIEHHOCTU U OOBEKTOB 3HEPreTUKy.
HaunHasa ¢ 1965 r. cnpoc Ha HWUX pe3Ko BO3-
pactaeTt. TexHuyeckue cpepcTea, pa3paboTaH-
Hble B CeBepooHeLKe, npon3Boaunuch Ha 18
KpynHbix 3aBogax Cosetckoro Coto3a. Ceepo-
JOHeLKoe Hay4yHO NPOU3BOACTBEHHOE 00befU-
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Severodonetsk Center
of Industrial Systems
Engineering

created of the Moscow special desing

bureau (SKB-245), later — Scientific and
Research Institute of Control Computing
Machines SRI CCM (from 1960) — a powerful
organization. At the same time construction of
the Severodonetsk Instrument-Making plant
had begun and was completed in 1960. The
personnel of these organizations and enter-
prises was formed entirely of young specialists,
graduated from the educational establish-
ments of Moscow, Leningrad, Kiev, Kharkov,
Lvov, Taganrog, Odessa and other cities. The
director of the branch Andrey Novokhatny and
his deputy Vladislav Rezanov, the scientific
adviser of the works, were the only seniors.

The focal point of their scientific and
technical policy was the idea of creation of
generally marketed devices of control and
computing techniques for different auto-
mation objects. On this basis under direction
of V. Rezanov the concept of the unified
full-function modular system of technical and
programmable devices of control computer
machines was elaborated and realized. It was
done on the basis of standardized structural
and technological solutions. The concept
provided the possibility to use both technical
and program means for diverse project
compositions for multi-level control systems
of any complexity and specificity. It remains
unchanged until today. This approach justified
itself completely, as it helped to create the full
array of industrial control systems for diverse
technological processes and energy objects.
Starting from 1965, the demand for such
means is dramatically increasing. The
technical devices, developed in Severo-
donetsk, were manufactured at 18 large plants
of the USSR.

The Severodonetsk research and production
incorporation «Impulsey, created on the base
of SRI CCM, became the main executor of the
largest Soviet economic and defense
programs, which demanded the expansion of
its research and production facilities. Until
1985, 12 thousands employees worked at the

I n 1956 in Severodonetsk a branch was
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HeHne «Mmnynbey», cospaHHoe Ha 6ase HUU
YBM, cTano OCHOBHbIM WCMONHWUTENEM Kpyn-
HEMWMUX COK3HbIX HAPOAHOXO3ANCTBEHHBIX U
060pOHHbIX NPOrpamMM, 4To NoTpeboBano pas-
BUTUA €ro Hay4yHO-TEXHWUYECKUX M NpOu3BOA-
CTBEHHbIX MowHocTel. K 1985 r. B «imnynbce»
¥ ero unuanax pabotano 12 TbicAY COTPYLHM-
koB. KonnuectBo co3[jaHHbIX B MPOMbILLNEH-
HOCTM W 3HepreTUKe CUCTEM C UCMONb30BAHU-
eM TexXHWKH, paspaboTaHHoil B «mnynbce», K
3TOMY BPEMEHU NPEeBbLICUNO [EeCATb ThICAY.
OKOIO THICAYM TPOEKTHBIX KOHCTPYKTOPCKMUX
610p0 U Hay4YHO-UCCNEAOBATENbCKUX UHCTUTY-
TOB CTaNX NapTHEPAMU-aBOHEHTAMK, C KOTOPbI-
Mu «Amnynbc» B3aMmMogeicTBoBan Npu co3ga-
HUKM CMCTeM ynpaBieHus. 3TO NO3BONUIO TOY-
Hee onpefenuTb TpebOBaHWA K CpepcTBam
KOMMNbIOTEPHOW aBTOMATU3aLUMW, OCHOBATENIbHO
NOAHATb UX TEXHUYECKUIA YPOBEHb, 3aBOEBATH
BbICOKMiI aBTOPUTET B OLHOM M3 CaMbIX aKTy-
aNibHbIX HAaNpPaBAEHUIA HAYKW U TEXHUKN.

B utore n3 ckpomHoro unnana, npegHasHa-
YEHHOT0 [/ KOMMbIOTEPHON aBTOMATU3aLuUK
JincmyaHckoro xumKombMHaTa, BbIpOCAa MOLL-
Has opraHu3alus, obecneynBluas CBOMMMU pas-
paboTkaMu OCHaLLeHUEe MHOTUX ThICAY YNPaBs-
IOWKUX CUCTEM, CO3AaHHbIX B 60-80-e rogbl XX
Beka B CCCP. Tak B [loHbacce, Hapsfy C LeHT-
POM XMMUYECKOI MPOMbILWIEHHOCTH, NOABUNCA
LLEHTP NPOMBbILLTIEHHON CUCTEMOTEXHUKMH.

B roabl «nepectpoitkuy» Ha 6ase HayyHo-npous-
BOZACTBEHHOMO 00beanHeHus «mnynbe» 6bi10 op-
raHn30BaHO AKLMOHepHOe 06LLecTBO «/MAybEY.

He6onblwas rpynna Bepyliux CneLuanucTos,
copmMnpoBaBILAACA B Nepuof CTaHOBIEHUS
«Mmnynbcay, cymena B ycnoBusax rmybokoii npo-
BUHLMW OCYLLECTBUTb, Ka3anoCh Obl, HEBO3MOK-
Hoe — cobpaTb ¥ CNNOTUTb BOKPYr cebs MHOro-
TBICAYHbIA KONNEKTUB OfHOAYMLEB, yBEYEHHbIX
OAHOM Lenblo, — CO3AaHNEM U MOCTOAHHBIM CO-
BEpLIEHCTBOBAHMEM CPeACTB KOMMbIOTEPHOM
aBTOMATM3aLMKM TEXHONOTMYECKMX MPOLECCOB U1
0OBbEKTOB IHEPreTUKY, B TOM YKUC/IE TaKUX OTBE-
TCTBEHHBIX U CNIOXKHbIX, KaK aTOMHble CTaHLUU.

bonee Tpupuatu net camooTBEPKEHHOM U
BIOXHOBEHHOI PaboThl CEBEPOLOHELKOr0
«Mmnynbcay» 6bIIM OTLAHBI CO3[AHUIO CPEACTB
cuctemotexHukn I, II, III u IV nokoneHwuit, B
TOM Yyucne 15 Tunos ynpasnaowWwmx MawmH.

I70 cTano BO3MOXHLIM Gnarofaps TOMy, 4T
TPYAOBOW KONNEKTUB BO3MNABAANM WUCTUHHbIE

«Impulse» and its branches. The number of
systems built for industry and energy with the
use of «Impulse» techniques was more than
ten thousand. Around a thousand of design
offices and research institutes became its
partners; the «Impulse» cooperated with
them in operating systems creating. It made
possible to define the demands to the
computer automation facilities more precise-
ly and also helped to increase their technical
level, to gain prestige in one of the most
actual directions of science and technology.

As a result, a humble branch, which initial
task was to introduce automation to the
Lisichansk chemical plant, evolved into a
powerful organization that provided equip-
ment for thousands of operating systems,
created in 1960s-1980s in the USSR. Thus, the
center of industrial systems engineering
appeared in Donbas along with the center of
chemical industry.

In the years of «perestroika» the
joint-stock company «Impulse» was organized
on the basis of the previous entity.

In the provincial conditions a small group
of leading experts, which was formed during
the «Impulse» initiation period, managed to
gather a team of many thousands people,
united by one goal - to create and constantly
improve the facilities for computer auto-
mation of technological processes and energy
objects, including such complicated and
crucial ones, as nuclear power stations.

The staff of the Severodonetsk «Impulse»
devoted more than thirty years of dedicated
and inspired work to the creation of the
systems engineering of the I, II, III and IV
generations, including 15 types of control
machines.

It became possible due to the truly creative,
innovative and responsible leadership of the
incorporation. These people were not
appointed by the authorities «from abovey;
they were the local specialists. They were the
«Impulse» director Andrei Novokhatny and the
irreplaceable scientific advisor Vladislav
Rezanov.

Andrei Nowokhatny started his career at
the Novo-Groznensky oil-refining plant,
where he worked at first as an engineer, and
later — as a head of a monitoring and



NNAEpbl — TBOPYECKME, MHULMATUBHbIE U OTBET-
CTBEHHble. /I Takummu niofbMn CTanu He npuc-
NAHHbIE CO CTOPOHbI PYKOBOAUTENH, @ COOCTBEH-
Hble cneuuanucTtbl. B mepBylo oyepedp 310 Au-
pektop «Wmnynbca» AHppeit AnekcaHApoBuY
HoBoxaTHU 1 GeCcCMEeHHBbI Hay4HbIi pyKOBO-
nutens Bnapgucnas BacunbeBuy Pe3aHos.
HoBoxaTtHuin AHppeit AnekcaHApOBMY Hayan
TpyLOBOW NyTb Ha HoBo-Ipo3HeHcKoM HedhTene-
pepabatbiBalolieM 3aBOflEe MHXKEHEpPOM, 3aTeM
HaYaNbHUK Liexa KOHTPOJIbHO-U3MepPUTENbHbIX
npubopos 1 aToMaTnku (1952-1958). C 1958 r.
cTan pabotatb B JlucuyaHckom dunuane Nuctu-
TyTa aBToMatukm focnnaHa YCCP, ¢ 1959 r. — ero
avpektop. bnarofaps 3HEpruyHbIM ycunamam w
BbICOKOMY opraHu3atopckomy TanaHty A.A. Ho-
BOXaTHEro duauan 6bICTPO pa3BUBaCS, ycnell-
HO BbINOJAHWA PAL 3afaHWi MO roOCynapPCTBEH-
HbIM nporpamMmmam. B 1964 r. dmnnan npeobpa-
30Bacs B HayyHo-uccnepoBarenbCkuin UHCTU-
TYT YNPaBAAOLWMX BEIYUCAUTENBHBIX MALLIMH, @ C
1972 r. cran KpynHedwum B cTpaHe Hayu-
HO-NPOM3BOLCTBEHHbIM LEHTPOM «MMnynbey,
00beMHSAIOLMM PSS KPYMHBIX HAYYHbIX OpraHu-
3alMii U NPOM3BOACTBEHHLIX Npesnpuatuid. by-
Ly4W TeHepaibHbIM [AUPEKTOPOM 0ObEAUHEHNUSA
A.A. HoBoxaTHUI Hapsay C X03fMCTBEHHO-NPO-
M3BOACTBEHHON Chepoi pyKOBOACTBA YCMeLWHO
PYKOBOAMA PAAOM Hay4YHO-WUCCNe[0BaTeNbCKUX
pa3paboToK M BHEAPEHUEM UX B BAXHEHLWUX U
VHUKaNbHbIX CUCTEMAX YNpaBieHUs, TaKUX Kak
aBTOMAaTU3WPOBAHHaA CUCTEMA YNPaBIEHus, pe-
3epBUPOBAHUSA U MPOLAXKU OUNETOB Ha aBUaU-
HUAX cTpaHbl «CupeHay (1968-1973), aBToma-
TU3MpOBaHHasA cucTema ynpasneHus «Onumnua-
Aa-80» (1976-1980), cuctema Ha3eMHbIX 1 NeT-
HbIX MCMbITAHWA KOCMUYECKUX O0OBLEKTOB
«TEMM» (1973-1979). MpuHuUMan yyactue BO
BHegpeHun paspabotok HMO «Wmnynbe» B
LleHTpe MOArOTOBKM KOCMOHABTOB U B LEHTpe
ynpasneHus nonetamu (1979-1985). Ha ocHo-
BE BbINOJIHEHHbIX PABOT NOATOTOBIUA U YCMEWHO
3alNUTUN KaHOMAATCKYI0 auccepTaumio (1974).
A.A. HoBOXaTHWN — NOYETHbI rpa)haHuH
CeBepopoHelika, HarpaxpaeH megansmu «3a
boeBble 3acnyru», «3a MNobeny Hap lepmaHuei
B Benukoit OTeyecTBeHHOM BOMHEY, «3a B3ATHUE
Bepauna» (1945), oppeHamu Tpynosoro Kpac-
Horo 3HameHu (1966, 1976), OkTa6pbCKOit Pe-
Bontoumun (1971), Opyx6bl Hapogos (1981),
OteyectBeHHoi BoWHbl II cTeneHn (1986).
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automatic machinery department (1952-
1958). In 1958 he started to work at the
Lisichansk branch of the Institute of
Automatic Machinery of the State Planning
Committee of the Ukrainian SSR. In 1959 he
became its director. Due to his active efforts
and a high organizational skills his branch
was developing rapidly and successfully
implemented some tasks of state programs.
In 1964 the branch was reorganized into
Scientific and Research Institute of Control
Computing Machines, and in 1972 it became a
research and Production Center — «Impulse»,
which was the largest in the country and
united several big scientific organizations
and production enterprises. Being a Director
General, A. Novokhatny successfully com-
bined research and production developments
supervision and their implementations into
the most important and unique operating
systems, such as automated system of airline
tickets reservation and sale «Siren» (1968-
1973), an automated system «Olympiad-80»
(1876-1980), a system of land-based and
flight tests of the space objects «TEMP»
(1973-1979). He promoted implementation
of the «Impulse» developments at the
centers of astronauts' training and flight
tracking (1979-1985). He summarized his
works and successfully defended as Ph.D.
thesis (1974).

A. Novokhatny is a Severodonetsk honor-
able citizen, awarded with the medals «For
Service in Battle», «For the Victory over
Germany», «For Taking of Berlin» (1945) and
with the orders «Red Banner»(1966),
«October Revolution» (1971), «Red Labor
Banner» (1976), «People's Friendship» (1981),
IT degree «Great Patriotic War» (1986). He's
got a Honorary Diploma of the Supreme Soviet
Presidium of the Ukrainian SSR (1986). He is
a laureate of the Council of Ministers of
Ukraine Prize (1979).

V. Rezanov took an active part in the
formation and realization of the branch, Union
and international programs of the operating
techniques creation and implementation; he
supervised the most important elaborations in
this sphere in the USSR. It was namely him
who managed to mobilize the team for
elaboration of the system engineering
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NmeeT MoueTHyto rpamoty [pe3uguyma Bep-
xoBHoro Coseta YCCP (1986). Jlaypeat npemuu
Coseta MuHuctpos YkpauHel (1979).

B.B. Pe3aHoB npMHMMan akTMBHOe yyacTue
B (hOpMMPOBAHWMM U peanu3auuu OTpacneBblX,
COIO3HbIX, MEXAYHAPOAHbIX NMPOrpamMm co3pja-
HUA W BHeApPeHWUs yNpaBAsioWein BblYNCIU-
TeNbHO TEXHUKW, PYKOBOAWA KNIOYEBLIMU pa3-
pabotkamu B 3Toit cepe B CCCP. NmeHHO OH
cymen Mobunan3oBaTb KONNEKTUB Ha pa3paboT-
Ky CpefCTB CUCTEMOTEXHWKMW, CO3[aTb aTMOC-
thepy TBOpYECTBA, YBIEYEHHOCTU HOBbLIM fe-
JIOM, BbiCOYaNLLe caMooTAAYN.

B 1954 r. B.B. Pe3aHoBa Ha3HayaloT raBHbIM
KOHCTPYKTOpPOM ArperaTtHOi cucTembl CpefcTB
BbluMcAuUTenbHoW TexHukn ACBT. Paspabotka
BbIMOJIHANACH MO COK3HOMY MNAaHy, MallWHbI
M-1000, M-2000, M-3000 npou3BoguauCh ce-
puitHo Ha KueBckom 3aBofe BbIYMCIUTENbHbIX
ynpasasowmnx MawnH, CeBepofoHeLKoM npu-
6opocTpouTensHom, TOMAMCCKOM 3aBoge yn-
paBNAOWMX BbIYUCIUTENbHBIX MAWKH. Ha 6a3e
ACBT 6bin co3faHbl psaj CUCTEM ynpaBieHus
X035MUCTBEHHOIO 1 06OPOHHOTO 3HaYeHus, cpe-
LM HUX — U3BECTHAs CUCTEMA Pe3epBUPOBAHUA
MeCT Ha aBManuHusax «CupeHa» — nepsas pe-
aNbHO [JEeNCTBOBABLAA CUCTEMA MACCOBOrO
o6CnyKMBaHus.

(1968 . B.B. Pe3aH0B — rnaBHblit KOHCTPYKTOP
cemeinctea mopgenein M-6000, M-7000 ACBT M,
CTaBLIero B CBOE BpEeMsi OCHOBOW MOCTPOEHMS
CUCTEM yNpaBieHNs NpoLeccamMm NpakTUYeCKn BO
BCeX cdhepax HapoAHOro X03sCTBA M paaa 06o-
poHHbIx obnacteit CCCP. 3a pecsTb neT cepuiiHo-
ro npou3eopncTea Knuesckuit 3aBog BbIYNCAM TeNb-
HbIX ynpaBnawowmnx mawuH, CeBepofoHeLKuii
npuGopoCTponTENbHbINA W TOUNKUCCKMIA 3aBog, yn-
PaBNAOWMX Bbl YNCAUTENBHBIX MALIWH BbINYCTUIN
6onee 18 Thicay komnnekcos M-6000, Ha ux base
C03aHo CBblle 15 TbicAY cuCTEM ynpaBaeHus.

B 1976 r. B.B. Pe3aHoB cTaHOBUTCA 3amec-
TUTENEM reHepasbHOTO KOHCTPYKTOPA CUCTEMBI
ManblX 3MEKTPOHHbIX BbIYUCAUTENbHBIX MALIWUH
CM 3BM. 31 MaLWMHBI NPULLAK HA CMEHY MaLLK-
Ham M-6000 n M-7000.

B 1978-1987 rr. OH — raBHbIil KOHCTPYKTOP
CBEPXBbICOKONPOWU3BOAUTENbHBIX reodu3nyec-
KMX BbIYMCIIUTENBbHBIX KOMMIEKCOB arperarHoii
CUCTEMbl BbIYUCAUTENLHON TEXHWKM Ha nepe-
cTpamnBaemblx cTpyktypax [C-2000, MC-2100,
MNC-3000, npon3BogMTeNbHOCTBID OT 1 fo 3-X

facilities, to form a creative atmosphere of
excitement about new business and selfless
devotion to the common goal.

In 1954 V. Rezanov was appointed chief
designer of the Aggregate system of computer
technique facilities (ASVT). The work was done
according to the Union's plan; the machines
M-1000, M-2000, M-3000 were manufactured
as series at the Kiev plant of control
computing machines, the Severodonetsk
instrument-making plant, and Thilisi plant of
control computing machines. On the ASVT
basis the scientists and engineers created
several control systems of economical and
defense significance. Among them was a
famous «Siren» system of airline seat
reservation, which was the first working
system of massive service.

Since 1968 V. Rezanov is the chief designer
of the family of M-6000 and M-7000 ASCT
models, which became the foundation to
construct the systems of control over the
processes in almost all spheres of economy
and in some defense sectors of the USSR. For
ten years Kiev plant of control and computing
machines, the Severodonetsk
instrument-making plant and the Thilisi plant
of control computing machines manufactured
more that 18 thousand M-6000 complexes
that were used to assemble more that 15
thousand control systems.

In 1976 V. Rezanov becoms the deputy chief
designer of the system of small computers (in
Russian - systema malykh
elektronno-vychislitel'nykh mashin — SM EVM).
They replaced M-6000, M-7000 machines.

During the period of 1978-1987 he
served as chief designer of super productive
geophysical computing complexes of
aggregate computer system on the
structures that can be reorganized
(computer complex PS). This task of the
Council of Ministers of the USSR aimed to
secure research on natural resources of the
Earth and its space probing. From 1981 till
1989 «Impulse» produced 150 complexes
ASVT-PS-2000, which are still in use for the
cosmic information processing centers, in
special hydro acoustic systems, etc.

In 1984-1991 V. Rezanov served as a
deputy chief designer of the nuclear power



Mapg onep./c. Pabota BeinonHAnack no 3afa-
Huto CoBeta MuHuctpoB GbiBwero CCCP B nHTe-
pecax obecneyeHus ucciefoBaHuil NPUPOAHbIX
pecypcoB 3eMnn U ee KOCMUYECKOrO 30HAMPO-
BaHus. C 1981 no 1989 r. B «Mmnynbce» bbinu
npon3sepeHbl 150 KOMNbIOTEPHBIX KOMMIEKCOB
MC 2000, KoTOpble M MOHbIHE IKCMNYATUPYIOTCS
B LieHTpax 06paboTKM KOCMUYECKOW MH(OpMa-
LMW, B TMAPOAKYCTUYECKUX CUCTEMAX Cnewuu-
anbHOro Ha3HayeHusa u Apyrux.

B 1984-1991 rr. B.B. Pe3aHoB pa6oTan 3a-
MeCTUTEesIEM FreHepasibHOro KOHCTPYKTOpa cuc-
TeM yNpaBieHUs aTOMHbIMU 3NE€KTPOCTaHLUSA-
MW, T[NaBHbIM KOHCTPYKTOPOM MNporpam-
MHO-TEXHMYECKUX KOMMJEeKCOB Ans 0cobo
BaXHbIX 00beKTOB. [lepBas oyepenb paspa-
OOTKW CBEPXHAAEXHbIX MPOrpaMMHO-TEXHM-
YeCKMUX KOMMNJIEKCOB Obina MpuHATA rocyaap-
CTBEHHOW Komuccuen B 1990 r. Ynpasnstowme
KOMMNJeKChbl JaHHOro Npoduns 1 ceinyac ABas-
I0TCA OCHOBHOW NpOAyKuuei AKLMOHEpHOro
obuiecta «Mmnynbc». HarpaxpeH opaeHamu
3Hak noueta, TpynoBoro KpacHoro 3HameHwu,
OkTabpbCKOi peBonioLnm, JleHnHa.

MHoOrMmMM Harpagamu OTMeuYeHbl Bejyline
COTPYAHUKM «MMnynbcax:

KoctensHckuii Bnagummp Muxaiinosuy. Mmas-
HbIl CXEMOTEXHWK Ha BCeX 3Tanax ero pasBuUTus.
ABTOp CMCTEMOTEXHUYECKUX KOHLENLMA 1 npo-
€KTOB, KJ0UYEBbIX TEXHUYECKMUX U MPOrPAMMHbIX
CPeACTB, co3faHHbIX B «Mmnynbcey». HarpaxaeH
OppeHom Tpyposoro KpacHoro 3HameHU.

ComkuH Bnapumup Muxaiinosuy. KoHcTpykTo-
PCKO-TEXHONMOTUYECKME PELEHNs, Pa3paboTaHHble
MO €ro PyKOBOACTBOM, OblIM NPUHSATHI B KAYECTBE
cTaHpapToB B «Mmnynbce» u MuHucrepcrse npu-
6opocTpoeHuns u cuctem ynpasnexus CCCP B ue-
NIOM NpU CO3[AHUU W MPOU3BOLCTBE CPEACTB Bbl-
YNCNUTENbHON TEXHUKN HA NPeAnpuATUAX OTpac-
nu. Naypear npemun Coseta MuHuctpos YCCP.

ConoykuH JleoHunp AnekceeBuy. YuacTHuK Be-
nnkon OTeyecTBeHHO BOMHBI. beccmeHHbIN py-
KOBOAMTENb paboT No CO3AaHMI0 CPeACTB CBA3M
C 0ObEKTOM BCEX MOKONEHUN WH(OPMALMOH-
HO-YNPaBNAOWMX BbIYUCIUTENBHBIX KOMMIEK-
COB, pa3paboTaHHbix B «MmMnynbcex». HarpaxaeH
opaeHom OKTs6pbCKoit PeBontoLMM 1 MefansiMu.

06yBanuH Muxaun MiBaHoBuY. OcHoBareb Ce-
BEPOJOHELKOIA LIKONbI CUCTEMHOMO U NPUKNag-
HOro mporpamMmmupoBaHus. HarpaxpeH mepans-
Mu: «3a Jo6necTHbIN Tpya» U «BeTepaH Tpyaay.
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stations control systems, as a chief designer of
the program and technical complexes for the
very important objects. The first set of the
super-reliable program-technical complexes
was approved by the State Commission in
1990. The control complexes of such profile
are still the main brand of the «Impulse»
company nowadays.

Many prominent workers at «Impulse»
recognized with awards. Vladimir Kostelyansky,
the senior circuit technique specialist, served
at all periods of its development. The author of
the circuit concepts and projects, key technical
and program means, created at the «Impulse».
Awarded with the Order of the «Red Labor
Banner».

Vladimir Somkin. Engineering and design
ideas, elaborated under his supervision, were
accepted as standards of the computer
facilities creation at the «Impulse» and at the
Ministry of Instrument-Making Industry of the
USSR. He is the laureate of the Council of
Ministers of the Ukrainian SSR Prize.

Leonid Sopochkin. Great Patriotic War
participant. The irreplaceable head of the
works on creation of communication devices
with the object for all generations of control
and information computing complexes,
elaborated at the «Impulse». Awarded with
the order «October Revolution» and with
medals.

Mikhail Obuvalin. The founder of the Severo-
donetsk school of systemic and applied
programming. Awarded with the medals «For
Courageous Labor» and «The Veteran of Labor».

Vladimir Vinokurov. The systemic pro-
grammer, who managed to provide the
independence of the «Impulse» in creation of
program-technical complexes of control
technique for thirty years.

Illia Itenberg. Directed over several
«Impulse» departments, which implemented
the key elaborations, was an organizer of the
big projects, took part in the creation of the
operating control system, served as chief
designer of the unique multi-level control
system for the sorting complex of the Bratsk
timber industry, also as chief designer of the
control complexes M-6000 and SM-2, of the
highly productive complexes PS-2000 and
PS-2100.
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BuHokypos Bnagumup leHHapmeBny. Cuc-
TEMHbIA NPOrpamMMUCT, CYMEBIWIMA B TeYeHWUU
TpUALaTK NeT obecneynTb He3aBUCUMOCTb «Mm-
nynbcax» B 06/1aCTW CO34aHNA NPOrPaMMHO-TeX-
HUYECKNX KOMMNJIEKCOB YNpaBNAIoLLei TEXHUKHU.

WteH6epr Unbs W3paunesny. Pykosogun ps-
[OM noppasfeneHnin «/imnynbca», BbINONHA-
WX KNtoyeBble pa3paboTKW, opraHu3aTop Kpyn-
HbIX MPOEKTOB, y4aCTHWUK CO3AaHNA CUCTEMBI One-
PaTUBHOTO YNPaBNEHUs, MaBHbIA KOHCTPYKTOP
VHUKaIbHOW MHOTOMALWHHOMK, MHOrOypOBHEBOM
CUCTEMbl YNPaBieHNA COPTUPOBOYHBIM KOMMIEK-
com bparckoro neconpomeliLieHHOro KOMOUHaTa,
TNaBHbI KOHCTPYKTOP YNpaBAsioWMUX KOMMieK-
coB M-6000 n CM-2, BbICOKONPOW3BOAMTENbHBIX
nepectpamsaembix cuctem MC-2000 u MC-2100.

Bwwusues leHHaguint BacunbeBuy. YyacTHUk
Beninkoit OTeyectBeHHO BOWHbI. Pa3paboTtunk
3anOMUHAIOLWMX YCTPOICTB Pa3AMYHOrO Ha3Ha-
yeHUs ons Bcex paspaboTok «Mmnynbcax. Har-
paxpeH opaeHom Tpyposoro KpacHoro 3Hame-
HU U Megansamu.

[leiineko Bacunuit HukutoBuy. [naBHbIi
KOHCTPYKTOP M pyKOBOAWUTENb PaboT Nno cucre-
MaM 3HeproobecneyeHuUs BCEX MPOBEAEHHBIX
pa3paboTok.

Kot Bnagumup Wocudosny. PaspaboTan
CUCTEMY aBTOMAaTWYeCKOro MPOEKTUPOBaAHUA
npoaykuun «Mmnynbca». HarpaxpaeH opfeHom
Tpynosoro KpacHoro 3HameHu 1 mefanamu.

benukos 3Jpyapn Tumodeesuy. Ocyuwec-
TBAAN KOOPAMHALMIO AEeATENbHOCTU HECKOJb-
KMX Hay4yHO-WUCCNeAoBaTeNbCKUX UHCTUTYTOB U
KOHCTPYKTOPCKMX 610p0, a TaKKe 0OfMHHAALATH
CepuiiHbIX 3aBOJOB, BXOLALMX B Chepy UHTE-
pecos «Mmnynbcax.

bapabaHos Bnagumup AHppeeBuy. MMaBHblit
KOHCTPYKTOp MEepBOW ynpaBAsiowei BblYUCIU-
TeNbHON MaWMWHbI ANA NPAMOro LudpoBoro yn-
paBnenus «AeToonepartop». HarpaxpeH oppe-
Hom Tpyposoro KpacHoro 3HameHu 1 meganamu.

JlumaHckui Tom ViBaHoBuY. PykoBoguTens pa-
60T No peleHnio NpobneM HaAeKHOCTH, BKNIO-
yas 3Tanbl pa3paboTKK, U3FOTOBNEHUA W IKCMAY-
arauuv ngenuit. ABTOPOM KOMMNIEKCHOW cucTe-
Mbl YNpaBfeHNUsA Ka4eCTBOM Ha «Vmnynbcey.

Moasur monofbix TanaHTOB HaBCeraa ocTa-
HeTCA B UCTOPUM BbIYUCIUTENbHON TEXHUKN.

AkumnoHepHoe o6uiecTBO «MMnynbCy yenel-
HO NPOJONKAET CNaBHble ieNa CBOMX Npejlle-
CTBEHHMKOB [5].

Gennady Vshyvtsev. Great Patriotic War
participant. Inventor of the storage devices of
different destinations for all developments at
the «Impulse». Awarded with the order of the
«Red Labor Banner» and with medals.

Vasiliy Deyneko. The chief designer and the
head of works on the power-supply systems for
all elaborations.

Vladimir Kot. Elaborated the automated
layout system for the «Impulse' engineering.
Awarded with the order of the «Red Labor
Banner» and with medals.

Eduard Belikov. Coordinated the activities
of several research institutes and design
offices, and also of eleven plants, included
into the scope of interest of the «Impulse».

Vladimir Barabanov. The chief designer of
the first control computer for the direct
digital control «Autooperator». Elaborated
the microprocessors for the computing
complexes, designed at the «Impulse».
Awarded with the order of the «Red Labor
Banner» and with medals.

Tom Lymansky. Directed the works on
reliability questions, including the product
elaboration, production and exploitation
stages. The author of the complex system of
quality control at the «Impulse».

Deed of the young talents will stay in
computer history forever. Today Close Corpora-
tion «Severodonetsk Research and Production
Association «Impulse» successfully continues
the glorious business of predecessors.



TpUOIIATE JIET CAMOOTBEPKEHHO paboTH
HIIO «/IMnIynIBC>». CeBEepOoOIOHEeIIK

Thirty years of selfless work
of SPA «Impulse». Severodonetsk

Pe3aHos Bnaducnas Bacunsesud.

31958 no 1995 2. Hay4HblIll pykogodumesb
HIT0 «Umnynbcy (paHee CesepodoHeyKrudli
¢unuan CKb-245 MuHucmepcmsa

| Vladislav Rezanov, scientific advisor
of the SPA «Impulse» (previously
Severodonetsk branch of the SDB-245
of the Ministry of instrument building
of the USSR)

¢ 4 Qo
AHOopell AnexkcaHoposuy
HosoxamHuti — opeaHuzamop
u beccmeHHbIl dupekmop ¢ 1958
no 1987 2. HI10 «/mnynscy

Andrey Novokhatny -

the organizer and irreplaceable
director of the SPA «Impulse»
from 1958 until 1987
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Cucmema «Asmoducnemyep» Ha AMMUGYHOM
npou3sgoocmae JIUCUYaHCKO20 XUMUYECKO20
KombuHama.llepseHey CesepodoHeyKux
cucmemomexHukos. Hayano 60-x ee. XX seka

The system «Avtodispetcher» at the ammoniac
productions of the Lisichank chemical plant, the
firstling of the Severodonetsk system technologists.
The beginning of 60th of XX century

: Peppum-mpaH3ucmopHas MawuHa nepsudHol
i nepepabomku uHgopmayuu MIMN-1 mpexyposHesol
: cucmembl 0NepamuBHo20 ynpasaeHus

npoussodcmsom C0Y-1. Hauano 60-x 22. XX seka

The ferrite-transistor machine of initial information
processing MPPI-1 of the production three-level
operational control system of SOU-1 type.
Beginning of 60th of the XX century

Ynpasnawowas mawuHa «Asmoonepamopy.
lMepsebiii 8 6ui8wem CCCP yugposol pezynsmop.
KoHey 60-x 2. XX seka

Control machine «Avtooperatory,
the first in the former USSR digital regulator.
The end of 60th of XX century

(Peppum-mpaH3ucmopHas ynpasaaouwas MawuHa
YM-1 cucmemsbi COY-1 014 yeHmMpanu308aHHO20
KOHMPOJIA U GBMOMAMUYECKO20 YNpasieHus 8
cucmemax KOMNeKCHol asmomMamu3ayuu azpe2amos
u yexos. 60-e 22. XX seka

The ferrite-transistor control machine UM-1

of SOU-1 system for the centralized control and
automatic management in the systems of complex
automation. 60th of the XX century

o1ynpo8odHUKOBBIU BbIYUCTUMENbHDIL KOMNJIEKC
M-3000 azpezamHoli cucmemsl cpedcms
sblyucnumensHol mexHuku ACBT. :

KoHey 60-x 22. XX sexa &

The semiconductor computing complex M-3000
of the aggregate computer system ASOT.
The end of 60th of XX century

Peppum-mpaH3ucmopHas KOopoUHUPYWAs
sbiyucnumensHaa mawuna KBM-1 cucmemsr COY-1,
obveduHstowas mawuHrsl MIMN u YM-1 8 eduHyto
MHO020ypoBHesyto cucmemy. 1968 2.

The ferrite-transistor coordinating computer KVM-1

of SOU-1 system that combines machines MPPI
and UM-1 in the uniform multi-level system. 1968

Ynpasnsowas MawuHa Ha MUKpocxemax
«[lapamempy. Hayano 70-x 22. XX seka

The control machine on microchips «Parametr».
The beginning of 70th of XX century

BbiyucnumensHas ynpasasowas cucmema
M-6000 ACBT-M (modepHu3uposaHHoU).
«Paboyas nowadka» 8o MHO2UX MbICAYAX
YNpasaAnuux cucmem U KOMNIEKCO8 pazuyHo20
Ha3HayeHus. 70-e 22. XX Beka

The computing control system M-6000 ASOT-M
(modernized), the «working horse» of the many
thousands of control systems and complexes for the
variety of applications. 70th of XX century




Bbicokonpou3gooumesbHbIL 8bI4UCIUMEbHbI
Komnsekc Ha bUC [1C-2100 npouzsodumenbHOCMbI0
1,5 mapo.onep./c. 80-e 22. XX seka

The highly productive computing complex PS-2100 on
BIS with the productivity of 1,5 billion operations per
second. 80th of XX century

JsyxnpoyeccopHsIll ynpasaaouyuli 8b14UCIUMENbHbI
Kkomnsekc CM2M cucmemsr CM 3BM.
80-e 22. XX sBeka

The double-processor control computing complex
SM2M of the SM-ECM. 80th of XX century

JlByxnpoueccopHbili ynpasaawowull Komnaexc
M-7000 cucmemsi ACBT-M. Jlyqwee — «8paz»
xopowenmy ! KoHey 70-x 22. XX seka

The double-processor control complex M-7000 of
ASOT-M system. The best is an «enemy» of good!
The end of 70th of XX century

Ynpasnawouwud komnnekc CM-1 cucmemsi
manbix mawuH CM IBM. 80-e 22. XX sexa

The control complex SM-1 of the small
machine system SM-ECM. 80th of XX century

PezuoHanbHbIl 2eogpuzuyeckull 8bIyucauUmMenbHbIl

rkomnekc [1C-3000. [TpoussooumensHocms —
3 mapo.onep./c. Hauano 90-x 22. XX seka

The regional geophysical computing complex PS-3000

with the productivity of 3 billion operations per
second. The beginning of 90th of XX century
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MUKPODBIEKTPOHNUKA

MKPO3/NEKTPOHMKA B YKpauHe pa3BuBa-
M Nacb KaK 4acTb MUKPO3JEKTPOHHOW OT-

pacnu ObiBwero Cosetckoro Coto3a. B
60-x — Havyane 70-x rogos XX Beka B Kuese Obin
CO3[aH U ycnewHo paboTan MOLHbIN LEeHTP MUK-
PO3/IEKTPOHUKM — HAYYHO-NPOU3BOACTBEHHOE
obvepuHeHue «Kpuctanny ¢ dunmanamu B apy-
rMx ropogax Ykpauubl. O macwrtabe BbINONHEH-
HOI1 33 BOCEMb NIeT paboTbl — pa3BepTbiBaHMUE Ha-
VYHBIX UCCNefoBaHUi, CO3faHne MaTepuabHoil
6a3bl, nofbop KagpoB — yOeAUTeNbHO CBUAE-
TeNbCTBYIOT Takue Uudpbl: NOCTPOEHO 148 ThiC.
KB. M. NNOWAAEN ANA pa3MeLLeHNUs HayYHO-UC-
CNef0BaTeNbCKUX OpraHu3auuin u npeanpuaTui.
Bce naGopatopuu u 3aBodbl OblAM MONHOCTbIO
OCHalleHbl HeoOXoouMMoN TexHUKoil. B Hauane
80-x rofoB B «Kpucranne» pabortano 6onee 30
ThiC. YyenoseK. 06beguHeHue B 70-e — 80-e rofbl
pa3pabarbiBano M BbINYCKano WHTerpabHble
CXeMbl, B TOM yucine okono 30 TMnoe 6oabLIKX
nHterpanbHeix cxem (BUC), knaBuwwHble KOMMb-
toTEpbl, KaNbKyAATOPbl, MWUKPOKOHTPOJIIEPSI,
MUKPOKOMMbOTEPbl U Ap. YKPaMHCKas MUKPO3-
NIeKTPOHMKa obecneymna ycnewHoe pasBuUTHE
MHOTMX OTpac/ien NPOMbIWAEHHOCTU He TONbKO
YkpawHsl, Ho 1 Bcero CCCP. Ee ncnonb3osanu gns
€o3aaHunsA UMbpPOBOI PafMO3NEKTPOHHOI anna-
paTypbl CaMoNIETOB, pakKeT, Kopabneil, a Takke
ONs BbINYCKA COBPEMEHHOI ObITOBOM TEXHUKM
(pagmonpueMHuKK, MarHuTothoHbl) U gp. B 1974
r., HaNpyUMep, OAHNX KaNbKyNsTOPOB BbI0 BbIMy-
weHo 6onee 100 Thicsy. «Kpuctanny» ctan ronoe-
HOM opraHu3auuei pna ctpaH Coseta IKOHOMM-
yeckoil Bzaumonomowy no MHTErpanbHbIM Cxe-
Mam Ha MOI TpaH3ucTopax (cokpaueHue MOI
OTPAXAET CTPYKTYPHbIIA COCTAaB TpaH3UCTOpa —
MeTaJl, OKUCEN, NONYNpPOBOAHNK) — OCHOBHOMY
HanpasneHuto passutua BUC. B 70-x — Havane
80-x rofoB ero NpoAyKLMa b HEMHOTO YCTY-
nana aHanornyHomn 3anagHou.

B koHue 80-x rofoB M3-3a OWMOOYHOI Hayy-
HO-TeXHWYeCKOoi NoNuTUKK (BoNeBoe pelueHune
MuHKUCTEpPCTBA 3NEKTPOHHO MPOMBbILLIEHHOCTH
CCCP «coBeTn3npoBaTb» aMepUKaHCKYI0 TeXHM-
Ky) «Kpuctann» BbIHYXAEH Obin nepeiT Ha
nosTopeHue pgocturHytoro B CLA, uto 3apaHee
o6peKano ero Ha oTcTaBaHue. TeM He MeHee, U B
«COBETM3aLMN» NEPBbIX aMEPUKAHCKMX MUKPON-
poueccopoB «Kpuctann» cymen otanuuthCa —

Microelectronics

icroelectronics in  Ukraine was
M developing as a part of the relevant

field of the USSR. In 1960s -
beginning of 1970s of XX century in Kiev a
powerful center of microelectronics — Research
and Production Association «Crystal» with
branches in other Ukrainian cities was created
and successfully functioned. The magnitude of
work managed in 8 years, which included
development of scientific research, creation of
material recourses, staff selection, was
reflected in following numbers. There were 148
thousand square meters space built for placing
the scientific research organizations and
enterprises. All laboratories and plants were
completely supplied with  necessary
equipment. At the beginning of the 1980s
more than 30 thousand people worked at the
«Crystal». In 1970s-1980s the «Crystal»
manufactured its own integrated circuits
(including about 30 types of big integrated
circuits - BIC), keyboard computers,
calculators, microcontrollers, micro-computers,
etc. The Ukrainian microelectronics secured
the successful development of many industrial
spheres of Ukraine as well as of the former
USSR. It was used to manufacture the digital
radio-electronic gear of planes, rockets, ships,
and also to produce the modern consumer
techniques, such as radio sets, tape-recorders,
etc. For example, in 1974 more than 100
thousand calculators were produced! The
«Crystal» became the main organization for
the countries of CMEA (Council for Mutual
Economic Assistance) for the production of the
microcircuits on MOS (metal, oxide,
semiconductor) transistors, the dominating
path of BIC development. In the 1970s-1980s
its products were only a bit inferior to Western
counterparts.

At the end of 1980s as a result of the
erroneous research and technology politics
(volitional decision of the Ministry of
Electronic Industry of the USSR to make
American technique «soviet») the «Crystal»
was forced to start copying the US
achievements that beforehand destined its
lagging. But the «Crystal» managed to
distinguish itself even in the «sovietization» of



pa3paboTaHHble B 00beaUHEHUM W NepeaaHHble
B CepuilHoe NpOM3BOACTBO 8-MU, a 3aTeM
16-pa3psfHble MUKPOMPOLLECCOpbl MPaKTUYECKN
He OTIMYaUCh OT 3apyBeXHbIX, YTO MOATBEPAM-
na npoeefieHHas B CLLIA skcneptu3a.

Mo 3apgaHuio MuHMCTEpCTBA 3NEKTPOHHOM
npomblilineHHocTn B 1970 r. Gbin co3pnaH nep-
Bbli B CCCP 1 EBpone MUKpOKanbKynstop Ha
4-X GONbWUX MHTErpanbHbIX CXemax Co cTe-
neHblo MHTerpaumu po 500 TpaH3UCTOpPOB Ha
kpucranne. bAC n3rotoBnanm Ha onbITHOM 3a-
BOZle HAy4YHO-UCCNEeLO0BATENbCKOTO MHCTUTYTA
«Mukponpubop», cOOpPKY MUKPOKANbKYNATO-
poB npou3Boaunu B r. CBeTI0BOACKE, e HaXo-
AMNcs uanan onbiITHOrO 3aBOAA.

B HayuHo-npon3soacTBeHHOM 06bEAUHEHUM
«Kpuctann» ronoBHOM Hay4yHOM OpraHu3aLuet
6bin Hay4yHo-uccnepoBarenbekuin MHCTUTYT «Muk-
ponpu6op». B 1972-1973 rr. B «Mukponpubope»
Obina pa3BepHyTa cUCTEMA MALIMHHOTO MPOEKTU-
poBaHus Ha 6aze BICM-6 1 Apyrux KoMnbIOTEPOB,
no3sonuBlas npoektuposatb bUC c Bbicokoi
CTeneHblo MHTEerpauuu. Bpems paspabotku bUC
cokpatunocb fo 50-70 gHeir. ina atoro co3ganu
CIOXHbI KOMMIEKC NPOrpamm, obecneynBaroLuii
npouecc npoektupoBanus bUC. CoTHM TeicAY KOM-
MOHEHTOB, KOTOPblE OHU COfEpKanu, Hajo OblIo
COEAUHUTL MeXZy COOO B COOTBETCTBUM C (hYHK-
LMOHaNbHbIM Ha3HayeHnem BAC u npu 3tom He
CeNaTb HY e[ MHOI OWNOKM. YcTaHOBKA 060pyL0-
BaHWsA, NOArOTOBKA M OTafiKa Nporpamm notpe-
60BanM HanpsXeHHOW TPEXCMEHHON paboTbl
3HAUYUTENbHON YacTu KonnekTuea «Mukponpm6o-
pa» B TEYEHUM HECKOMbKNX MeCALEB.

[ns Bbinycka HoBbix BUC noHago6unoch
pa3paboTtatb He TONbKO G0Nee COBEpLEHHYIO
CUCTeMy NPOEKTUPOBAHWA, HO U Bonee npor-
pEeccuBHbIE TEXHONOrMYeCcKMue npoLiecchl, obec-
neyusarlLLme cTeneHb MHTerpaumm ceoiwe 100
TbIC. TPAH3UCTOPOB Ha KpUCTanae U CKOPOCTb
nepeknlyeHns A0 [ecATKoB Merarepl. [lpu
3TOM NMPUXOAUNOCH HAUYMHATE C K4UCTOFO JIUC-
Ta» — UCMO/b30BaTb 3anagHbIi OMbIT He ObINOo
BO3MOXHOCTH, Myb6AMKaLMKM MO 3TOMY BONPOCY
B 3apy0eXHOii neyaty TobKO NOSBASNNCE.

3a KOpOTKOe BpeMsi OblIM CMOHTMPOBAHbI
COBPEMEHHbIE KYUCTbIE» KOMHATbI CO CIOXKHbIM
TEXHONIOTUYECKMM U WU3MEpPUTENbHO-CH0POY-
HbiM 060pyfoBaHMeM, pa3paboTaHa U BHeape-
Ha TEXHONOMMNS U3rOTOBNEHUS AELIEBbIX NNACT-
maccoBbix kopnycoB BUC u ap.
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the first American microprocessors. The 8-bit
and then 16-bit microprocessors, elaborated
and produced in lots at the RPA, didn't differ
much from the foreign ones that was confirmed
by the USA expertise.

Following directive of the Ministry of the
Electronic Industry, in 1970 the first in the USSR
and Europe microcalculator on the 4 big
integrated circuits with the integration level of
500 transistors per crystal was created. BIC were
produced at the research plant of the research
institute «Micropribory; the assembling of the
calculators was implemented in Svetlovodsk,
where the branch of this plant was located.

The RPA «Crystal» had main scientific
organization - scientific research institute
«Micropribor». In 1972-1973 the «Micro-
pribor» unfolded system of machine design on
the basis of BESM-6 and other computers that
made possible to design BIC with the high
integration level. The elaboration time of BIC
decreased to 50-70 days. For this purpose a
comprehensive complex of programs was
developed to enhance design process of BIC,
so hundreds of thousands components could
be connected according to the functional
destination of BIC, and no mistake would be
permitted.

The equipment assembling, preparation and
programs tuning demanded the tense
three-shift work schedule of the «Micropribor»
staff during several months.

To produce new BIC it was necessary not only
to elaborate an improved design system, but
also more progressive technological processes,
which would provide the integration level of
more that 100 thousand transistors per crystal
and the switching rate up to dozens mega-
hertz. Besides, everything was started «from
scratchy»; the scientists and designers had no
opportunity to use the western experience; the
publications on this topic had just appeared in
the foreign press.

In a short period they assembled the
modern «clean» rooms with the sophisticated
technological and measuring-composing
equipment; they elaborated and implemented
the technology of plastic case production for
the BIC, etc.

In 1974 at the plant of semi-conducting
devices of the RPA «Crystal» the technological
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B 1974 r. Ha 3aBoge NonynpoBOAHMKOBbLIX
NpuGOPOB Hay4yHO-NPOU3BOACTBEHHOIO 00be-
avnHenus «Kpuctann» Gbin NOJAHOCTbIO OCBOEH
TexHonormyeckun npouecc usrotosneHuns bNC
1 Hayato Bnepsble B YkpauHe, CCCP n EBpone
MX MaccoBOe Npou3BOLCTBO.

«KpucTtann» cnpaBunca c 3Toi He NpoCToM 3a-
pavent. OpraHuszayms HenpepbIBHOMO LMKNa pa-
60T — OT NpoeKTMpoBaHus fo nponssoacTea bUC
— N03BO/IMNA COKPATUTb CPOKM CO3AAHMA HOBbIX
BUC n cpeacts MUKpPOMPOLLECCOPHOM TEXHUKY,
NOBBICUTb MX KayeCTBO, CHU3WUTb CTOMMOCTb. B
1974 r. 6bin0 BbiNyweHo 200 Teic. BUC, 100 Thic.
KanbkynaTopos, 200 TbIC. KNABULIHBIX MALIWH.

[lBeHapgLaTb NET CTAHOBNEHWUSA MPOMbILIEH-
HOW MWUKPO3NEKTPOHWKM B YKpauHe (1962-
1974) cBA3aHbl, B NepByl0 o4epedp, C MUMeHeM
CraHucnaBa Anekceeenya Mopanesa. OH poaun-
ca B 1929 r. B Monotoscke KupoBsckoii obnactu.
Mocne okoHYaHuaA WKonbl B 1947 r. nocTynua Ha
papmodakynsreT KneBckoro nofMTEXHNYECKOro
uHcTuTyTa. PaboTan Ha kueBckoMm «ApceHanex
WHIXEHEPOM-KOHCTPYKTOPOM Mo pa3paboTke ¢ho-
To3kcnoHomeTpoB. 3peck C.A. MopaneB no3Ha-
KOMUNCA C mu3BecTHbIM yyeHbiM B.E. Jlawkape-
BbIM, UCCNEe0BAHNS KOTOPOTO OKAa3anuch BeCb-
Ma Moie3HbIMU NpU pa3paboTke NoNynpoBOLHM-
KoBOro oTO3KCMOHOMeTpa. Tak cynpba ceena
€ro C Yes0BEKOM, BOMJIOLWEHMIO MABHOMO Hayy-
HOro pe3ynbTaTa KOTOPOro B peasibHble CpefCcTBa
MUKPO3NEKTPOHUKMN OH OTAAN NiyyLune rofpl CBo-
el xu3Hu. B 1962 r. C.A. Mopanes cTaHOBUTCS
AVPEKTOPOM CKPOMHOTO KOHCTPYKTOPCKOro bto-
po-3, 1 Yepe3 YeTblpe roga NpespallaeT ero B
MOLLHBIA HAyYHO WMCCNefoBaTeNbCKUA MHCTUTYT
«Mukponpubop». B 1970 r. nossunocb Hayu-
HO-MpOMU3BOACTBEHHOE 00beanHeHne «Kpuc-
Tanny. «Mukponpmbop» cTan rofoBHOI OpraHu-
3auueit 06beanHenus. Ha nneun C.A. Mopanesa,
reHepanbHoro aupektopa «Kpucrannay, nema
OTPOMHasi OTBETCTBEHHOCTb — BbIGOP Hay4yHOro
HanpaesneHus, GOpMMPOBaHME KONNEKTUBA COT-
PYLHWKOB, KOOpAMHALMA Hay4yHO-UCCnepoBa-
TENbCKUX U OMbITHO-KOHCTPYKTOPCKUX PaboT ¢
nocnegytolen nepefayein pe3ynbratoB B Kpyn-
HOCepuiiHOe NPOMN3BOACTBO.

CamooTBepeHHbIN Tpya C.A. Mopanesa 6bin
BbICOKO oLleHeH B 1970 r. ero Harpagunu opge-
Hom TpypoBoro KpacHoro 3HameHu.

Bnukanwum nomouHmkom CraHucnas Anek-
ceeBnya B Te rofbl 6611 KoHcTaHTMH Muxaitno-

process of BIC production was completely
coped and for the first time in Ukraine, in the
USSR and Europe their mass production was
started.

The «Crystal» successfully managed to do
this complicated work. The organization of
permanent working cycle (from BIC designing
to its construction) made it possible to
shorten the new BIC and microprocessor
technique production period, to increase their
quality and lower the price.

For 1974 there were 200 thousand BIC, 100
thousand calculators, and 200 thousand
keyboard computers produced.

Twelve years of microelectronics formation
in Ukraine (1962-1974) connected first of all
with the name of Stanislav Moralyov. He was
born in 1929 in Molotovsk, Kirov region. After
graduating from school in 1947 he entered
the radio department of the Kiev Polytechnic
Institute. He worked at the «Arsenal» plantin
Kiev as a design engineer on photographic
exposure meter elaboration. Here he got
acquainted with a famous scientist V. Lash-
karev, whose research happened to be very
useful for the semi-conductor photographic
exposure meter development. Luckily he met
a person, who devoted his best years to turn
the main scientific achievements into the
real microelectronics devices. In 1962 S. Mo-
ralyov headed the humble Designed Bureau
#3, which he turn into a powerful research
institute «Micropribor» in four years. In 1970
the RPA «Crystal» was formed. The research
institute «Micropribor» became the leading
organization of this association. S. Moralyov,
as a Director General of the RPA «Crystaly» took
a huge responsibility for choosing scientific
direction, for staffing, for coordinating the
research and designing works with the
purpose to implement results into serial
productions.

Dedicated work of S.Moralyov was highly
recognized in 1970 when he was awarded with
order of «Red Labor Banner».

His main assistant in that years was
Konstantin Krolevets (1932-1986), a deputy
director, a scientific advisor of the works at
the «Micropribory, and later — at the «Crystaly.
He graduated from the engineering physics
department of the Kiev polytechnic institute.



By Kponesel, (1932-1986), 3amecTutens au-
peKTopa, HayuYHblil pyKOBOLUTENb PaboT, Bbi-
nonHsembix B «Mukponpubope», a 3atem — B
«Kpuctanne». OH OKOHYMA MHKEHEPHO-PU3U-
yeckun cakynster KueBcKoro nonutexHuyec-
Koro uHctutyTa. llog pyKOBOACTBOM U Mpu Y-
HOM yyactum KoHcTaHTMHA MwuxaiinoBuuya 3a
[BajLaTh NIeT ObIW BbINOJAHEHbI UCCNE[0BaHUS,
CBA3aHHble C pa3paboTKOW WM MPOM3BOLCTBOM
OonblKux MHTerpanbHbix cxem BUC, co3paHbl
MPUHLUMBI NOCTPOEHUA CPEeACTB MUKPOINEKT-
POHUKM, pPeann3oBaH TEXHONOFMYECKUA KOMN-
NIeKC Aans Bbinycka MuKkponpoueccopHbix BAC
NS annapatypbl HapOAHOXO03fMCTBEHHOMO W
cneymanbHoro HasHayeHus. B nocnepHue rogpl
CBOEI AeATeNbHOCTU OH 3aHUMancs pas3padot-
KO TaK Ha3blBaeMblx KOMnaumMeHTapHbix BAC —
OAHUM W3 CaMblX NEPCNEKTUBHbIX HAMpPaBIEHN
Pa3BUTUA MUKPOIEKTPOHHOI TEXHUKMU.

PykoBoguTenem paboT no €o3faHuIo MHOTMX
BUC, B Tom uncne BUC K1810 - 16-pa3psagHoro
MMKPOMPOLLECCopa, aHanora amepukaHckoro Intel
X86, 6611 Anbhpes Butonbgouy KobblinHckuit.

B 1962 r. A.B. KoGbinuHckuit okoHumn Kun-
€BCKMI noauTexHuyecknin unctutyt. C 1969 r.
cTan pabotatb B Hay4YHO-UCCNE[0BATENbCKOM
uHcTuTyTE «MUKpONpn6opP». OH BHEC 60bLWOJ
BK/aj B pa3paboTKy TEOPETUYECKUX BONPOCOB
CO3AaHMA MUKPOMPOLLECCOPHbIX CPefCTB Bbl-
YUCIUTENbHON TEXHUKM, B OPraH13aLmio ux ce-
puiHOro npou3BofcTBa. [lo 3Toi Tematuke
Anbdpepn ButonbnoBny nonayuun 8 aBTOPCKUX
CBUAETEeNbCTB. 3a pa3paboTky W NMpUMeEHEHMe
MUKPONPOLLECCOPHOI TexHWKM [Tpe3ngmuym AH
YCCP B 1983 r. npucyaun A.B. KobbinuHckomy
npemuto um. C.A. Jlebenesa.

(MaHaTuyecku npepaHHbI paboTe, oH oTAa-
BaJl €1 BCe CBOM CUJIbl, UTHOPUPYSA Npo6eMbl CO
300pOBbeM. A OHO 6bINO CEPbE3HO MOAOPBAHO:
eMy [J0BEeOCh y4acTBOBATh B UCMbITAHUAX Nep-
BOW aTOMHOM 6OMObI, 1 3TO CKa3anocb — NOCTO-
SHHBIMWU MyYUTENbHBIMW 6ONSIMU B CMIMHE U CyC-
TaBax. Ho Bcex nopaxanu paboTocnocoOHOCT,
TBOPYECKUI 3apsaf, MYXECTBO 3TOr0 YenoBeKa.

Mog pykosopcTBoM A.B. KoGbinuHcKoro 6blim
pa3paboTaHbl U BHELPEHbI B CEpUItHOE NPOU3BOA-
ct80 30 TnoB BAC 8-pa3pspHOro MMKPOKOHTPOS-
nepa, BbICOKOPOM3BOAUTENbHbIE 16-pa3pagHbie
MUKPONPOLLECCOPHbIE KOMMIEKTbl U CEMENCTBO
OAHOKPUCTaNbHbIX KOMMNbloTepoB. OHK cTanu nep-
BbIMW B OTEYECTBEHHOI MUKPO3NIEKTPOHUKE.
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For 20 years he headed and personally partici-
pated in the research connected with the
elaboration and production of BIC, formation
of the microelectronics devices construction
principles, realization of the technological
complex with the purpose to produce
microprocessor BIC for the gear of economic
and special destination. For the last years of
his activity he dealt with the elaboration of
so-called complementary BIC. It is one of the
most promising directions of microelectronics
development.

The supervisor of work on elaboration of
many BIC, including BIC K1810 — a 16-bit micro-
processor, similar to the American Intel x86, was
Alfred Kobylinsky.

In 1962 A. Kobylinsky graduated from the
Kiev Polytechnic Institute, in 1969 he came to
the research institute «Micropribor». He
greatly contributed to the elaboration of the
theoretical base of microprocessor computers
and into their production. He received 8
author certificates of invention on this
subject. The Presidium of the Academy of
Science of the Ukrainian SSR awarded him in
1983 with the prize after S. Lebedev for the
elaboration and implementation of micro-
processor technique.

Being fanatically devoted to work, he didn't
spare himself. But his health was seriously
compromised: he took part in the first atomic
bomb-test and experienced constant back and
joints pain after that. However, everyone was
amazed with his capacity for work, creativity,
optimism and courage.

Under the direction of A. Kobylinsky there
were elaborated and introduced into series
production 30 types of BIC for 8-bit micro-
controller, the 16-bit microprocessor sets of
high production and a family of mono-crystal
computers, which were the firsts in the
national electronics.

The chief designer of the semi-conductor
memory in the research institute «Micro-
pribor» was Vladimir Sidorenko, a well-known
scientist in the field of solid-state
electronics. Under his direction and personal
participation the new research and techno-
logy field of energy-independent memory
devices was formed. V. Sidorenko received
74 author certificates of invention and 6
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[NaBHbIM KOHCTPYKTOPOM MOMYNPOBOLHUKO-
BbIX 3anomuHawowumx yctpoincts 8 HAN «Muk-
ponpubop» 6bin Bnagumup Masnosuy Cupo-
PEHKO — U3BECTHBII yYeHblil B 06nacTu Teepao-
TeNbHON 3NeKTPOHUKK. [ToA ero pyKoBOACTBOM
¥ NpY INYHOM y4acTum chopMMpOBaNOCh Hayu-
HO-TEXHMYECKOe HanpaBleHue 3HeproHe3asu-
CUMBbIX 3anoMuHawmx ycrpoiicts. B.M. Cugo-
PEHKO nonyyun 74 aBTOPCKWUX CBUAETENbCTBA
Ha U306peTeHIs U 6 NATEHTOB MHOCTPAHHbIX r0-
cynapcts (CLUA, ®PT, BenukobputaHuu u gp.).

3HaunTenbHbIn BKkNag B passutue HUN
«Mukponpubopy, a 3atem — «Kpucrannay» BHec
A.T.H., npodeccop Bnagumup Metposuy bene-
BCKuii. Ero TanaHT v Tpya cnocobcTBOBAM CO3-
[aHUI0 BaKyyMHOro 060pynoBaHWUs U TOHKOM-
NIEHOYHOW TEXHONOrWK, Liexa W Lenbix npean-
PUATUIA NO BbINYCKY MHTErpanbHbix cxem B Ku-
eBe, 3eneHorpape, MBaHo-®paHKkoBcke, BuH-
Huue, CeetnoBoacke. BruinonHeHHble nop ero
PYKOBOLCTBOM KOHCTPYKTOPCKO-TEXHONOMU-
YecKue pa3paboTKM BHEAPANUCH HA Npeanpus-
Tnax Ykpaunsl, Poccun, benopyccuuy, a Takxe B
Benrpuu. B.M. benesckuit — aBTop 273 Hayy-
HbIX TPyAOB U M306peTeHnit, B 1981-1988 rr.
OH OblN rMaBHbIM TexHonorom MuHucTepcTBa
3NeKTpoHHOW npomblwneHHocTn CCCP.

[ins okoHYaTenbHOro Nnepexofa Ha HoBble TeX-
Honoruu 1 06opyaoBaHue NoHafobUIUCh 6ONb-
WwKe KanuTanoBnoxeHus, kotopbix y «Kpucran-
113y He 6bIN0. ITO NPUBENO K TOMY, YTO B Havane
90-x rogoB XX Beka pa3paboTKu M MpoayKuus
00beMHeHUA yXKe OTCTaBanu OT MWUPOBOrO
yposHA. Pacnag CCCP u pnutensHbI 3KOHOMM-
yeckuin kpusunc B Ykpante nuwunu «Kpucrana»
PbIHKOB CObITA CBOEI NPOAYKLMH, HEOOX0ANUMOI
(hMHAHCOBOW NOALEPXKM roCyLapCTBa.

B KoHue 90-x rogoB XX BeKa rpynna CoTpyaHu-
KoB «Mukponpubopa» Bo mase c E.B. YTkuHbIM
B3A/INCb 33 BO3POXAEHME MUKPOINEKTPOHHbBIX
TexHonoruii B Ykpaure. LieneyctpemneHHoOCTb u
3HTY3Ma3M cenanu Kasanocb 6bl HEBO3MOXKHOE.
lMocTpoeHa M Hayana BbiMycKaTb NPOAYKLUMIO —
nepcoHasbHble KOMMbIOTEPSI — MOLHasA thabpuka
Ha 200-300 TbIC. KOMMBIOTEPOB B rOA, HaNAXMBa-
IOTCA MUKPO3JIEKTPOHHbIE TEXHONOTWM, BOCCTa-
HaBNMBAIOTCA CBA3M C 3aKa34yMKaMu MPOAYKLUK
KaK B YKpauHe, TaK 1 33 pyOEOM, CIOBOM Bblpac-
TaeT yKpamHckaa «CunukoHoBas pola» — Tak
Ha3BanM BO3POXAAEeMbll HAY4YHO-NPOU3BOA-
CTBEHHbIW KOMMNJEKC ero co3aarenu [1, 5].

foreign patents (from the USA, Germany,
United Kingdom etc).

The solid contribution into the develop-
ment of the research institute «Micropribor»
and then RPA «Crystal» was made by the
Doctor of Technical Science, Professor Vladimir
Belevsky. Due to his talent and devoted work
the vacuum equipment, thin-film technology,
the chip workshop and several producing
enterprises were created in Kiev, Zelenograd,
Ivano-Frankovsk, Vinnista and Svetlovodsk.
The engineering and design developments
elaborated under his direction were imple-
mented at the enterprises of Ukraine, Russia,
Belarus and Hungary. V. Belevsky is the author
of 273 scientific publications and inventions;
in 1981-1988 he served as a chief production
manager at the Ministry of Electronic Industry
of the USSR.

Final transition to the new technologies
and equipment demanded huge investments,
which «Crystal» didn't have. As a result, in the
90s of XX century, the elaborations and
products of the RPA were behind the world
level. The collapse of the USSR and the long
economic crisis in Ukraine deprived the
«Crystal» of its market and state funding.

At the end of 1990s a group of «Micro-
pribor» employees headed by E.Utkin began
the renewal of microelectronic technologies
in Ukraine. Their straightforwardness and
enthusiasm brought the results which had
seemed impossible. A powerful factory started
production of near 200-300 thousand perso-
nal computers per year; the microelectronic
technologies are put into order; the relation-
ships with the Ukrainian and the foreign
customers are restored, so to say, the
Ukrainian research-and production complex
called by its creators «silicon grove» keeps on
growing.



OT «Murponpmubopa» no «CUIMKOHOBOM POWI>»>

Cmaxucnas Anekceesuy Moparnes.
Poduncs 8 1929 2. OpeaHuzamop
MUKPO371IeKMPOHHOU NpoMbILWeHHOCMU
8 Ykpaune. [lepsbiti dupekmop HUN
«Murponpubop» u leHepanbHsii
dupexkmop «Kpucmannax»

Stanislav Moralyov, born in 1929,
organizer of the microelectronic
industry in Ukraine, first director
of the SRI «Micropribor» and general
director of «Crystal»

MuHucmp 3neKmpoHHOU npombiwIeHHOCMU
A.WN.UokuH u C.A.Mopanes (8 yeHmpe).
Kues. KoHey 60-x 22. XX seka

The Minister of Electronic Industry A.Shokin
and S.Moralyov (in the center). Kiev.
The end of 60th of XX century

Pyt

HUWN «Mukponpubop» — nepsoe demuuje e
C.A. Mopanesa. 1967 2.

Al

SRI «Micropribor» — the first achievement
of S.Moralyov. 1967 a8

[lepsbiti 8 Espone &
MUKPOKaAbKySmMop, B
paspabomatHsiii 8 HUN 1

«Mukponpubop». 1970 e.

3 1 & i
OnbimHoe npou3800CMBO NO 0CBOEHUIO
HoBbix uzdenuti BUC «[lenany. HI10
«Kpucmann». 1969 e.

The experimental production
of new products BIS «Penal» at the SPA
«Crystal». 1969

Yaacmok
3/1eKmpompeHuposKU
MUKpokanbkynamopos HI10
«Kpucmanny». 1979 e.

The district of micro
calculators' electric
training at the SPA v I ;

«Crystal. 1979 L i =

|8 Llugpposoli cneyuanusuposanHbiii Komnslomep
«Kues-67», co30aH 8 VIHcmumyme KubepHemuKu
AH YCCP. nasHbili koHcmpykmop B.[1. Jepkay.
Ucnonb3osanca npu npoussoocmse nony-
npoBOOHUKOBbIX NPUGOPOB, B HeM Bnepsbie bl
Deanu308aH BbICOKUL YpoBeHb A3bIKA 0OLYeHUS

U 38YKOBOE CONPOBOXOeHUEe MexHON02UYeCKUX
npoyeccos ¢ yesbio ux KoHmposas. 1967 2.

at the semiconductor instruments production and which had high level of communication language and
technological processes sound accompaniment with the goal of their control. General designer V.Derkach. 1967

WHmeepanbHas mukpocxema Ha
KMOIl-mpaH3ucmopax ¢ pecynapHol
cmpyKkmypod,

x The integral micro scheme on

=i - KMOP-transistors with regular structure

=+ and medium integration level. 1970

¥ i i v Wi
lugposoli cneyuanusuposarHsili kKomnstomep «Kues-70», co30aH 8 UHcmumyme
KubepHemuru AH YCCP. [nasHeili koHcmpykmop B.[1. [epkay. Vicnonb3osasncs
npu 3nuoHHoU mexHono2uu npouzsoocmsa bUC. B UHcmumyme kubepHemuKu ¢
nomowpto Kues-70 6biu 3anucarsi mexkcmsl ¢ naomuocmsio 110000 6yke/mm?.
e P lpu makoti nnomHocmu 30 momos bosbwol cosemckol 3HYUKAONeOUU pazmec-
R munuce 661 Ha naowadu yugepbaama py4Hsix yacos. 1970 e.

The digital specialized computer «Kiev-70»developed at the Institute of Cybernetics,
AS Ukr.SSR, that was used at the lithographic production of BIS. At the Institute of
Cybernetics this computer was used to write texts with density of 110000 letters
per mmZ. With such density 30 volumes of the Big Soviet Encyclopedia

can be placed at the hand watch dial. General designer V.Derkach. 1970

®abpura «Ksasap-mukpo.
Bmopoe poxodeHue

The «Kvazar-micro» factory.
The second birth of
microelectronics in Ukraine.
Kiev 2002




KoMIIpIOTEPU B AIIA
KOpabenbHEX
PangMOBIIEKTPOHHEIX
cucrTreMm

Boigatowmica opranusarop
BOEHHOIA npombiwneHHoctu CCCP

MbIT NOKA3bIBAET, YTO ycnex No6boi oT-
O BETCTBEHHOII paboTbl 3aBUCUT OT Hau-

4Ms YenoBeka, CNOCOOHOrO BO3MABUTH
1 obecneynTb ee BbinonHeHue. Ho Takue noau
BCTpPeYaTCs LOBONbHO PEAKO.

Yenosek, 0 KOTOPOM NOWMAET peyb, — OfMUH U3
HuX. 3a 16 NeT NN10AOTBOPHON TBOPYECKOIA XN3-
Hu B KneBe oH caenan 1o, YTo Apyroi He cymen
Obl OCYLLECTBUTb 38 HECKONbKO JECATUNETHIA.

WNBany BacunbeBuyy KynpasueBy B KueBcC-
Kuin nepuop csoen peatenbHoctn (1958-
1975) ypanocb CO3AaTb MOLLHbIA HayyHo-nc-
CNefoBaTeNbCKUIA UHCTUTYT PafMO3NEKTPOHMU-
KW, @ 3aTeéM Hay4YHO-NpPOU3BOACTBEHHOE 00be-
AnHeHne «KBaHT», 0becneymnBliee pa3paboTky,
NPOeKTUPOBaHMEe U U3TOTOBJIEHWE LieNoro pssa
BaXKHEMLIMX PAfMO3EKTPOHHBIX CUCTEM C NpU-
MeHEeHWeM KoMNbloTepoB s BoeHHO-Mopcko-
ro HagBoaHoro u nopsogHoro cota CCCP.

Mo ero nHuumaTnee UHCTUTYT, nepBbiM B Co-
BeTckom Coto3e nepelen K CO3AaHMI0 KOMMNbO-
TEPU3NPOBAHHBIX KOPAOENbHbIX PaAN03eKT-
DOHHBIX KOMMIEKCOB, FAe WCMoib30BaNUCh
pa3paboTaHHble B MHCTUTYTE MUKPO3NEKTPOH-
Has 6a3a W cneuMannM3nMpoBaHHble Kopabesnb-
Hble KoMNbloTepbl — nepeble B YkpanHe n CCCP.
Komnnekchl Bkntoyanu B cebs Bce HeobXoau-
Mble TEXHWYECKME W MpOrpamMMHble CpeacTBa
JNS pelleHns OCHOBHbIX 3afay Ha doTte: no-
nyyeHune nHdopmaumm ob okpyxaloweii obcTa-
HOBKe, YNpaB/iEHNE OPYKMEM, B TOM YuCiie pa-
KeTHbIM, HaBuraumsa u ap. Komnnekcsl B non-
HOM coCTaBe oTnaxusanucb B Kuese u B roto-
BOM BMAe NocTaBasnucy hpaoty. Ins 3toro 6bi-
NN CO3[aHbl YHUKANbHbIE CTEHAbI, UMUTUPYIO-
Wue KopabenbHylo 06cTaHOBKY. Mo3xe TaKoil
NoAxof, CBA3aHHbIA C NMOABNEHWEM BblYMCIU-
TENIbHON TEXHWUKU U ee BO3MOXKHOCTAMM, byaeT
Ha3BaH CUCTEMHbIM.

B 1975 r. MBaHa BacunbeBunya Kygpasuesa
He cTano. CeKpeTHOCTb paboT TOro BpeMeHM
cienana ero MMs NpakTMYeCKU Heu3BEeCTHbIM
Jaxe B YkpanHe, xoTa Ha 3anaje 3Toro yenose-
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Computerization
of the Vessel
Radioelectronic
Systems

Outstanding organizer
of the USSR military industry

t is practically proved that the success
I of any important job depends on the

moral qualities and skills of the person
and its ability to lead and to guarantee the
work completion. But such personalities are
rather unique.

The person I will tell you about belongs to
that rare brand. For 16 years of very productive
creative life in Kiev I. Kudryavtsev managed to
conduct work the other person wouldn't have
done in dozens of years.

During the «Kiev period» of his activity
(1958-1975) Ivan Kudryavtsev managed to
create a powerful Research Institute of Radio-
electronics and later Research and Production
Association «Kvant», which elaborated,
designed and manufactured the most
important radioelectronic systems with the
computer usage for the above- and underwater
Navy of the USSR.

His institute was the first in the USSR to
initiate the production of the computerized
radio-electronic complexes for vessels, where
the microelectronic basis and the first in
Ukraine and the USSR specialized vessel
computers were used (upon the insisting
request of Kudryavtsev). The complexes
included all necessary technical and program
means for satisfying basic needs of the Navy
such as gathering information about the
environment, control over the weapons,
including nuclear, navigation, etc.

The complexes were completely set up in
Kiev and then sent to the Navy. The unique
test devices were created to imitate the ship
situation. Later such approach, connected
with the computer engineering and its
possibilities, was called system-defined.

In 1975 Ivan Kudryavtsev had passed away.
Due to the classified nature of that works, his
name is practically unknown even in Ukraine;
though in Western countries this specialist
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Ka 3Hanu M 04YeHb MHTepecoBanuCb ero Aes-
TENIbHOCTbI. «YMep KPYMHbI OpraH13aTop BO-
eHHou npombiwneHHocTn CCCP», — onoBecTuno
MUp UHOpMaLMOHHOe areHTcTBO bu-bu-Cu.

Heo6xoAMMOCTb MPUMEHEHUS KOMMbIOTEPOB
ons paspabartbiBaembix cuctem MeaH Bacunbe-
BMY moyyBcTBOBan cpa3y. W cran uckatb Bbl-
xof. BHauane otnpaBun B BblumcautensHeiin
ueHtp AH YCCP, co3paHHbin B 1957 r. B Kuese,
rpynny MonofblX CNeLUannucToB, — BbIMYCKHU-
KoB KMeBCKOro noAUTEXHUYECKOTO MHCTUTYTA.
Y3HaB, 4T0 MUHMCTEPCTBO aBMALMOHHOM Npo-
MbILWNEHHOCTW co3aano 6opToBylo LudpoByLO
BbIYUCIUTENbHYIO MawuHy «[nama», gobuncs
pa3peleHns Ha NPUMEHEeHWE ee B OLHOW U3
pa3pabarbiBaeMblx cucTeM. 3T0 ABUIOCH BTO-
pbiM BaXKHbIM YCNIOBMEM yCnexa.

B 1967 r. TBOpYeCKMUII KONNEKTUB, TAe OH
OblN IMaBHLIM KOHCTPYKTOPOM, 3aBeplwui pa-
60Tbl no nepsoit cucteme («Ycnex»). OcHoB-
Hble yyacTHUKM pa3paboTku (W.B. KynpssLes,
B.M. Anekcees, 5.M. Xackun, W.T. KobbinsHc-
knii, B.10. Nanuit) nonyynnu flocynapcTBeHHy0
npemuio CCCP. BpoxHOBReHHbI ycnexom,
MBaH BacunbeBny nocrtaBun 3agady co3gaHus
KOMMNblOTEPOB 1A cuCTeM BoeHHO-MopcKoro
¢nota CCCP [5].

Co3paHue cemeicTBa
KomnbloTepoB «Kapar»

CemeNcTBO CneunannM3vpoBaHHbIX MaLIWH
«Kapat», KoTopble UCNONb30BaNNCL B CUCTEMAX,
pa3paboTaHHbix nop pykosoacteom W.B. Kyn-
psBLUeBa Obl10 CO3AaHO B 1abopatopuu BuneHa
Hukonaesnya lnoTHUKoBa. MHXeHepHbIi Ta-
NaHT U Hay4yHOe NpeABMAEHME 3TOrO YenoBeKa
nossonunn KueBckomy Hay4yHO ucchnepoBa-
TeNIbCKOMY UHCTUTYTY PAANO3NEKTPOHUKM CTaTb
MUOHEPOM B CaMbIX HOBbIX HAa TO BPEMSA Hanpas-
NIEHUAX Pa3BUTUA BbIYUCAUTENBHON TEXHUKU U
MUKPO3NeKTpoHUKKU. K coxanenuio, B 2000 r.
B.H. MnoTHuKkoBa He cTano.

«Kapartbl» fo cux nop nnaBalT BO MHOTMUX
MOPSAX U OKeaHax.

B To Bpems, Korga BblYUCIUTENbHYIO TEXHUKY
B3AN1a B NMJEH TMraHTOMaHUA W BO3HUKIMU Cy-
NepKoMNbioTEPbl C YPE3BbIYANHO CAOXHbIMU
cuctemamn komaup, B.H. MnoTHMKOB oTcTosin
VYNPOLEHHYI0 apXWUTEKTYpy M CTPYKTYpY KO-
MaHA. Yepes 10-15 net 3anagHble pUPMbI Ha-
30ByT Takoe peweHune RISC-apxutekTypoii.

was known and attracted active interest to his
activities. The English information agency
BBC informed the world: «An outstanding
organizer of the military industry of the USSR
had died.»

Ivan Kudryavtsev felt from the very
beginning that it was necessary to use
computers for the elaborated systems. He was
looking for the solution. At first he sent a
group of young specialists to the Computing
Center at the Academy of Science of the
Ukrainian SSR, founded in Kiev in 1957.
Learning that the Ministry of the Aircraft
Industry had created the onboard computer
«Flamey, he arranged for the permit to use it
in one of the elaborated systems. It was the
second important precondition of success.

In 1967 the team, in which he was the chief
designer, finished the works on the first
system («Success»). The main contributors
(I. Kudryavtsev, V. Alekseev, B. Haskin, I. Ko-
bylyansky, V. Lapiy) were awarded with the
State Prize of the USSR. Inspired by the
success, Ivan Kudryavtsev decided to create a
computer for the USSR Navy systems.

The «Carat» computer family

The family of specialized computers called
«Carat», which was used in the systems
elaborated under I. Kudryavtsev direction,
was created in the laboratory of Vilen
Plotnikov. The engineering talent and
scientific prognostic ability of that person
helped the Kiev Research Institute of
Radio-Electronics to become a pioneer in the
newest directions of computer techniques
and microelectronics. Unfortunately, the
scientists died in 2000.

«Caratsy» are still sailing the seas and the
oceans.

At the time, when the passion for big
things started to prevail and the super-
computers with the exceedingly complicated
systems of commands appeared, V. Plotnikov
defended the simplified architecture and the
commands structure. In 10-15 years the
western companies would called such
decision RISC - reduced instruction set
computer — architecture.

The high reliability of the «Carats», which
was 20000 working hours without failure, was



Bbicokas HapexHocTb «KapatoB» — 2000
4acoB HapabOTKW Ha OTKA3 — Ha NOPAJOK npe-
BbillaNa «NPUBbIYHYIO» [ANA TOr0 BpPeMEHU
ungpy.

MUHMMU3ALMA CXEMHBIX PELIEHN U CUCTEMBbI
KOMaHz, Bbl6op rMbKoN CTPYKTYpPbl U YHUDUKA-
L5 y3/10B NO3BONUIM Pa3paboTaTb psag MOAM-
(hvKaLnii MalWKHbI NOL pa3inyHble N0 COCTaBY
M 00beMy pellaembix 3ajay cucTeMbl, 6e3 3a-
METHOM M36bITOYHOCTM annapaTypHbIX 3aTpar.

JKcnnyaTaLMoHHble NoKasaTenn — BblCOKas
HAfleXXHOCTb M OPMEeHTauus Ha TpeboBaHUSA
CUCTEM BOEHHOrO HasHayeHus — obecneymnu
MUHUMaJIbHble 3aTpaThl Ha UX 06CNYXKUBAHKE, A
arperarHblii MeTof, peMoHTa N03BOJIUA CHU3UTb
ypoBeHb KBanUGbUKaLUM 0OCNYKMUBAIOLETrO
nepcoHana 6es yuiep6a ans HagexHoctTu. Bbi-
LeNeHne AApa BbIYMCIUTENS U annapaTypbl 06-
MeHa cnoco6CTBOBANM NMPOCTOTE MCMOJb30Ba-
HUA 3TUX MAWWH NPAKTUYECKN BO BCEX OCHOB-
HbIX CUCTEMAX, B TOM YUCNIE U B pEXKMUMAX MHO-
roMawnHHON 06paboTKM MHdOPMALMK.

Bonee 20 net «Kapatbi» obecneynsanu no-
TpeOGHOCTU WMHCTUTYTA B CPEACTBAX BbIYMCIU-
TenbHoit TeXHUKW. OHM MCnoNb30BaNUCh B pas-
JIMYHBIX cMcTEMax 06paboTKM MHGOpMaLMK, Y-
paBNeHUs U KOHTPONSA, pasMellaeMbiX Ha Hapg-
BOJHbIX 1 NMOABOAHbIX CyAax BoeHHO-MopcKoro
cnota. bbinu paspaboTaHbl TpU MOAUDUKALMUM
«Kapata», pasnuyHble No emKoCTU NaMATU W
Macco-rabapuTHbIM xapakTepucTukam. Bee mo-
AnduKaLmMm MalnHbl UMENU OAMHAKOBYIO CUC-
TeMy KOMaHz, OblcTpogeincTue, paspsaHOCTb,
BHELUHME CBA3W W OblIM MOCTPOEHbI HA OAHO-
TUMHBLIX B3aWMO3aMeHsfeMbIX 670Kax. MawwuHa
BbINOJIHANACH KAK KOHCTPYKTUBHO 3aKOHYEH-
HOe n3genue, NnpesHa3HayYeHHoe A1 CaMoCTos-
TeNbHOW NOCTaBKU. JKCMyaTauus ee ocylec-
TBANACh TOJbKO B COCTABE CUCTEMbI MOCAE yC-
TaHOBKW B MPUOOPHBbIN WKad ¢ HEOOXOLUMbIM
KOMMJIEKTOM Y3/10B COMPSAXEHUSA C OCTaNbHbIMM
npubopamu 1 pasmelLieHus B MOCTOAHHOW na-
MATW (MyTeM NpOLMBKK) paboymx Mporpamm.

CepuitHo komnbtoTepbl «Kapat» U3roToBns-
nn Ha KueBckom 3aBofe «bypeBecTHUKY.

Co3aaHue ManorabapuTHOM U HAiEKHOM Bbl-
YUCAUTENBHON MALLUHBI, UMEIOLLEN OCTATOYHO
BbICOKME (DYHKLMOHaNbHbIe NapameTpbl, KO-
pEeHHbIM 06Pa30M U3MEHUO CUTYALMIO B MOPC-
KoM npubopocTpoeHuu. OTHbIHE pa3paboTym-
KW Nto60ii CUCTEMbI MOMIM UCMOJb30BaATh AN
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one order of magnitude higher than the
common hour number of that time.

Minimization of the circuitry and system
commands, the choice of structure and
unification made it possible to elaborate
several systems' modifications for the tasks,
which were different in content and size
without exceeding the instrument expenses.

The operating indicators — high reliability
and orientation on the military service
systems demands - provided the minimum
expenses on their maintenance, and the
modular repair method predetermined
modest demands to the service personnel
qualification level without sacrifices on
«Carats» reliability.

Compartmentalization of the computing
core and exchange instruments core promoted
simplicity of such machines usage practically
in all basic systems, including multi-machines
data processing regimes.

For more than 20 years «Carats» provided
needed computer services for the institute.
They were used in different information
processing systems, control systems located
at the under- and above-water vessels of the
Navy. Seventeen modifications of the
«Carat» computer were elaborated; they were
different in memory size and dimensional
characteristics. All the modifications had
the similar commands system, speed,
capacity, external connections and were
built from the same type of interchangeable
blocs. The machine was created as
structurally accomplished product, which
was assigned for the independent
procurement. It was exploited only as part of
the system after installation within the
instrument board and connection with the
necessary communication hubs and other
appliances, and allocation within permanent
memory for the working programs.

Kiev plant «Burevestnik» manufactured
computers «Carats» in serial productions.

Creation of the compact and very reliable
computer with high functional parameters
fundamentally changed the situation in the
naval instrument-making. Since then creators
of all systems had an opportunity to use the
program methods to solve the tasks, utilizing
one or several machines. The consumers had
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peleHns 3afay NporpamMMHbIi MeTOA, YCTaHo-
BUB B CUCTEMY OfHY MIM HECKONbKO MalluH.
Hukakux npobnem c noayyeHuem o6pasoB
3NEKTPOHHbBIX BbIYUCAUTENbHBIX MaWWH, C
NporpaMMMpPOBAHMEM 3a[ay U C «MPOLIMBKON»
Y3/10B NOCTOSAHHOM NaMSATW N0 CBOMM NPOrpam-
MaM y notpebuteneit He 6bin0. OTKasbl Mallim-
Hbl cTanu 6onblIOi peaKkocTbio. Hanpumep, B
HaBMraLMOHHbIX cuctemax obpasubl «Kapa-
TOB» paboTanu Ha o6bekTax no 20 ThiC. YacoB
0e3 eAMHOTr0 0TKa3a, YTO B HECKOMIbKO pas3 npe-
BbILWAO TPE6OBAHMA K UX HALEKHOCTU.

XapaKTepuCcTUKM KopabenbHbIX KOMMbIOTEPOB
CLUA u komnbloTepoB «Kapar»

no problems with getting the computer
samples, with task programming and with
reprogramming according to their own
programs. The machine failure was very
seldom. For example, the computers «Carat»
worked on the objects of the navigation
systems for 20 thousand hours without any
breakage, which several times exceeded their
reliability requirement. Hundreds machines
were used successfully in 60 systems and
complexes of various purposes (mostly by the
Ministry of ship building of the USSR).

USA ship computers characteristics
and «Carat» computers

log, Po3psg- |Mpoussog-Tb,| Mamsts, | Motpebns- | 06bem, | Hapabotka Ha |TexHuyeckuit| InemeHT-

Bbinycka | Hoctb | maH.on./c | Kcno | emas mow- | pam3 oTKas, vac. [ pecypc, vac. | Has 6asa

Production | Capacity m'lsl}:)eneg’ o Memory, HEET, £ Size, | Hours without Ich;rtl:l_tt:al Element
year r;;ti1ons/spec words | Power, Wt | dm3 failure houprs/1ygz;r base
UYK-44 1983 16 09 32 900 122 2000 — B1C
UYK-43 1983 32 11 1024 2500 280 2500 = BK1C
«Kapar-1» | 1973 24 0,15 32 — — 2000 25000 BNC
«Kapar-4»| 1987 24 2,0 512 — — 5000 50000 BnC

COTHM MAWMWH YCMEWHO UCNONb30BANUCH B
60 cucTemax v KOMNNEKCax pasiMyHOro HasHa-
yeHus (6bonbwe Bcero B MuHcynnpome CCCP).

B npocTbix cucTEMAx MOMU NPUMEHATbCS
«Kapartbl» B MUHUMaNbHO MOANDUKALMY, A Ha
CaMblX KPYMHbIX COBPEMEHHbIX CyAax C Hec-
KOJIbKUMW CUCTEMAMU HA GOPTY MOXKHO ObiNO
BCTpeTUTb 15 ¥ 6onblie KOMMNbIOTEPOB TWUNA
«KapaT» B MakcMManbHOM BapuaHTe.

PykoBoacTBO «KBaHTa» cTpemunoch BHeA-
PUTb MALIMHY B CUCTEMbI TPAXKAAHCKOrO Ha3Ha-
yeHus. Mo 3akasy Mopdnota CCCP nHcTuTyT
paspaboTan cuctembl «bupiosa» gns cynoBox-
LeHus aTomHoro negokona «Poccus» (1986 r.),
«bpus» ans aBTOMATU3aAUMM CYLOBOXAEHMA
KPYMHOTOHHAXHBIX CyA0B (TaHKepoB «KybaHby,
«Mobema» u ap.). Cuctema «bpus-1609-YAC»
Obina ycTaHoBNeHa B MnbuyeBCKOM MOpCKOM
MopTy A4/151 yNPaBeHUs ABUKEHUEM CYA0B, Npe-
LOTBPALLEHUA CTONKHOBEHWUIA U paguonoKauu-
OHHOTO KOHTPOIS 32 ABUXEHWEM CYLOB B CEBE-
po-3anagHoi yact YepHoro mops.

In the simple systems the computer was
used in a minimal modification; on the
biggest modern vessels with the several
systems on board 15 and more «Carat»
computers of maximal complexity could be
found.

The leadership of the Kiev research
institute «Kvant» wanted to introduce the
machine into the civil systems. The Institute
elaborated systems «Biryuza» to navigate the
atomic icebreaker «Russia» commissioned by
USSR Morflot (1986), «Briz» to automate
navigation of the large-tonnage vessels
(tankers «Cubany, «Victoryy, etc.) The system
«Breeze-1609-UDS» was installed at the
Illichovsk port to control the vessels
maneuvering, to prevent clashing and for radar
monitoring of their floating in the
north-western part of the Black Sea.

The «Carat» computers were used in the
«Accord» system, elaborated together with
the E. Paton Institute of electric welding of



KomnbioTepbl «Kapat» 6bln UCMob30BaHbI B
cucteme «AKKOpL», pa3paboTaHHON COBMECTHO
¢ WHctutytom anektpocBapku um. E.O. lMatoHa
AH YCCP — onsa peweHus 3afayn packpos auc-
TOB CTanW Ha CyROCTPOUTENbHbIX 3aBOAAX.

Co3patenn cemeiictea MawuH «Kapat» u
CUCTEM Ha WX OCHOBE ObINN YAOCTOEHb! JIeHN-
HCkux u TocynapctBeHHbIx npemuii (B.U. Kya-
psBues, B.H. MnotHukos, B.10. Jlanuii, A.A. Ko-
wesoi, b.M. YepHos u ap.). 3a 6osbLlwoii Tpy-
[0BOW M TBOPYECKWUIM BKNAL 1aBHbIN KOHCTPYK-
Top «Kapartoe» B.H. MnoTHMKOB Gbin gBaXAbI
HarpaxpeH opaeHom Tpynosoro KpacHoro 3Ha-
MeHU u [ocynapcTBeHHON npemuen YKpaunHbl.

«KBaHT» 3aBoeBan BbICOKWUIA aBTOPUTET B
06nacT pa3paboTKM BCTPOEHHBIX, BbICOKOHA-
LOEeXHbIX, YHUMULUPOBAHHbBIX KOMMbIOTEPOB,
npefHasHaYeHHbIX Ans 3KCnayatauum B 0co6o
CNOXHBIX YCNOoBUAX. [0 Hay4YHO-TEXHUYECKOMY
YPOBHIO BbIYMCIUTENbHAA TEXHWKA BOEHHOrO
Ha3HayeHus, paspaboTtaHHas B «KBaHTey, Obl-
na MONHOCTbIO CPaBHUMOW C aMepUKaHCKOW.
Yto bygeT ganblie — nokaxer Bpems [1, 5].

Komnblotepbl kopabenbHbix
FMAPOAKYCTUYECKUX CUCTEM

Yto6bl Jlyylie NpeAcTaBUTb, YTO elle 6bino
caenaHo B YkpauHe ans BoeHHo-mopcKoro dno-
Ta CCCP, npupeTcs BepHyTbCA K Havyany 60-x ro-
poB. imeHHo Torga B KneBckom Hay4Ho-uccne-
[OBATENIbCKOM WHCTUTYTE TMAPONpPUOOPOB Ha-
Yanu aKTMBHO pa3pabaTbiBaTb TaK Ha3blBaeMble
OmnycKaeMmble BEPTOJIETHbIE TMAPOAKYCTUYECKME
cTaHumm TMna «Oka» (mMaBHbIA KOHCTPYKTOP —
Oner MuxaiinoBuy AneleHKko), KOTopble pa3me-
wanucb Ha BepTonetax Ka-25. «Oky» n Ka-25 B
WYTKY Ha3blBanu «AJAUHHON pyKon opLiKkoBa»
(B Te ropbl mMaBHOKOMaHaywuwero BoeH-
Ho-mopckum cnotom CCCP). Mo ero uHuumatuse
MOAHBIM XOAOM LWIa NOCTPOMKA 12 NpoTUBONO-
AOYHbIX KpelicepoB-BepPTONETOHOCLIEB 1 HOBOTO
TMNa nany6Horo BepToneTa aas Hux. Beproner
N03BOAAN YAJUHUTL KPYKY» NPOTUBONOL0YHOMO
Kopabns u Kak NoUCKOBOE CPEACTBO — HOCUTENb
TMAPOAKYCTUYECKOW CUCTEMBI, HE MOABEPXKEH-
HOIl XOZOBbIM LIYMaM KOpabAs, U KaK HOCUTENb
NPOTUBONOAOYHOTO OPYXMUA.

B WHctutyte KkmbepHetukn AH YCCP 6bina
copmupoBaHa cneuuansHas rpynna (B.H. Ko-
Banb, W.I. Mopos-lMoasopyaH, H.H. Ouayk,
t0.C. ®uwman), kotopas Bmecte ¢ 0.M. Ane-
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the Academy of Science of Ukraine for the
purpose of controlled steel cutting at the
ship-building plants.

The creators of the «Carat» computers family
and the systems on their basis were awarded
with Lenin and State Prizes (V. Kudryavtsev,
V. Plotnikov, V. Lapiy, A. Koshevoy, B. Chernov,
etc.) For the prominent creative contribution
to the field general designer of «Carats»
V. Plotnikov was twice awarded with order of
«Red Labor Banner» and State Prize of
Ukraine.

«Kvant» acquired high ranking in the field
of elaborating the built-in, reliable, uniform
computers, which were to be exploited in the
extreme conditions.

The scientific and technical level of the
military computer techniques elaborated at
the «Kvant», could be compared with the
American one.

Computers for the vessel
hydro-acoustic systems

Let's turn back to the beginning of the
1960s, it would help us to imagine better what
exactly was done in Ukraine for the Soviet
Navy. At that time Kiev research institute of
hydraulic instruments was actively elaborating
the so-called dipping helicopter
hydro-acoustic stations «Oka» (chief designer
Oleg Aleschenko). They were installed at the
helicopters Ka-25. «Oka» and Ka-25 were
called jokingly «the long hand of Horshkov»
(Commander-in-Chief of the Soviet Navy). He
commissioned the construction of 12
anti-submarine helicopter carriers and a
seaborne helicopter of a new type for them.
The helicopter made it possible to lengthen
the «hand» of the anti-submarine vessel. As a
searcher and a carrier of the hydro-acoustic
system it was not sensitive to the motion
sound of the anti-submarine weapons carriers.

In the Institute of Cybernetics, AS Ukr.SSR,
a special group was formed (V. Koval, I.
Moroz-Podvorchan, N. Diduk, Yu.Fishman) that
in collaboration with 0. Aleschenko and his
colleagues from the Kiev Research Institute of
Hydraulic Instruments had started elaboration
of the first in the USSR determination
algorithm of the under-water objects position
coordinates. The location test took place in
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LWeHKo, pyKoBoauTenem pabot B HayuyHo-uc-
C/Ie0BaTENbCKOM WHCTUTYTE TMAPONPUOOPOB,
W ero COTPYLHWKAMW 3aHAnacb pa3paboTKoil
nepebix B CCCP anroputmMoB obHapyxeHUs U
ornpefeneHns KOOPAMHAT MOABOAHbIX Lenei.
HatypHble MCMbITAHMA C UCMONb30OBAHUEM Ma-
WWHbI «[IHenp» NpoxoAunu NeToM — OCEHbH
1968 r. B Peofocuun 1 0Kasannuch Ype3BblyanHo
YCMEWHbIMW — ONpeaensaTb KOOPAWHATHI nnasa-
lowen B YepHom Mope NOABOAHOW NOAKU —
MOXHO.

B HUX, KaK 1 B NpexHUX paboTax, BblaatoLly-
tocs ponb urpan Oner Muxannosuy AneleHko,
OTBEYaloWMit 3a 3TO Hanpasnenue B Hayu-
HO-MCCNEA0BATENbCKOM WUHCTUTYTE TMAPONPU-
6opos, a Takxe B.H0. Jlanuii u B.B. Kpamckoii.

OceHbto 1974 r. BbIWNO 3aKpbITOE NpaBu-
TeNIbCTBEHHOE MOCTAHOBJIEHME O MpPOrpaMmme
«3Be3fa», KOTOpoe npeaycMaTpuBano nepe-
OCHalleHue Bcex Kopabneit BoeHHO-MopcKo-
ro ¢nota CCCP HOBbIMM KOMNbIOTEPM3UPO-
BaHHLIMWU TUAPOAKYCTUYECKMMU KOMMNEKCa-
Mu. [0N10BHOW OpraHu3auueil no ocylyecrTsie-
HWIO 3TOW mporpammel onpegenunu Hayu-
HO-UCCNefoBaTeNbCKUIA UHCTUTYT TUAPONPU-
6opos (aupektop - Hpuit Bnagumuposuy
bypay, masHbln uHxeHep — Bnagumnp Uea-
HoBuY KpuuuH). [naBHbIM KOHCTPYKTOPOM
HazHauunu 0.M. AneweHko. 310 Gblna CAOX-
Helwas MHoronnaHoBas pabota. [na pas-
JIMYHBIX KNAcCOB HafBOAHbLIX Kopabnen —
60NblWNX, CPefHUX, MANbIX — HE0OX0AMMO Obl-
N0 pa3paboTatb psj COBMECTUMbIX MHOFOKa-
HaNlbHbIX KOMMbIOTEPU3UPOBAHHbIX TUAPOA-
KYCTUYECKUX KOMMIEKCOB, UMEWIMUX Hec-
KOJIbKO BeCATKOB ThICAY MPOCTPAHCTBEHHbIX U
BpPEMEHHbIX BXOJHbIX KaHaNnoB nonyvyeHus
MHopmaumuu. MpesBapuTenbHbIE OLLEHKM MO-
Kasanu, 4To Ans HuUX noTpebytoTcs BbIYUCIU-
TeNbHble CUCTEMbI NMPOU3BOAUTENLHOCTHIO B
HeCKOJIbKO COTEH MUNIMOHOB OnepaLuil B ce-
KYHAY, @ 06beM NPUKAAZHOTO NMPOrpaMMHOr0
obecneyeHns COCTaBUT OKOIO MUAIMOHA KO-
MaHa. HeobxonumocTb 60NbLIOK HOMEHKNA-
Typbl 3aNOMUHAKOWNX YCTPOICTB, pa3HO0b-
pa3Hoit nepudepun (MOHUTOPBLI, UHAUKATOPbI
06CTaHOBOK, CaMOMUCLbl, pa3Has MNevatb),
TpeboBaHMe BbICOKOW HALEKHOCTU U Ap. Cy-
LWECTBEHHO OCNOXHANM pa3paboTky. Moaob-
Hble YHUKanbHble npoekTsl B CCCP 1 3a py6e-
XOM B TO BPEMS €lle He BbINONHANMN.

Feodosia during the summer-autumn of 1968
with the help of Dnepr computer and was
incredibly successful. Now we can determine
position of the submarine swimming in the
Black Sea.

Oleg Aleschenko, V. Lapiy and V. Kramskoy
from Kiev Research Institute of Hydraulic
Instruments contributed greatly into the
further elaborations.

In the autumn of 1974 a classified state
resolution on the «Zvezda» (Star) program
came out, which was aimed to re-equip all
USSR Navy with the new hydro-acoustic
computer complexes. The Research Institute
of Hydraulic Instruments was assigned as
main organization to accomplish this program
(director — Yuriy Burau, chief engineer - Vla-
dimir Krytsyn). 0. Aleschenko was appointed
as chief designer. This work was complicated
and multidirectional. Different classes of the
above-water ships — big, middle and small -
needed several compatible multi-channel
digital hydro-acoustic complexes with tens of
thousands of spatial and temporary
information inlets. Preliminary estimations
demonstrated that they would need computer
systems with the productiveness of several
hundreds of millions operations per second,
and the scope of applied software should
provide around million commands. The
necessity of large nomenclature of the storage
devices, different peripherals (monitors,
environmental indicators, recorders, printers),
high reliability requirements, etc., really made
this elaboration process very complicated.
Such unique project hadn't been yet
implemented in the USSR or abroad.

In three years under direction of 0. Ale-
schenko, V. Lapiy and V.Kramskoy three
powerful computer complexes were created by
the hard work of the entire institute team. For
the first time the field of specialized parallel
multi-channel computer complexes for the
hydro-acoustics purposes was formed.

In 1984 all works were over. Entire complex
occupied 200 instrument panels! Around
million commands were prepared to make the
computing part (40 panels) function. The
elaboration cost was 100 million rubles. In
1985 the complex was added to the arsenal



Mop pykoBoacteom 0.M. Anewerko, B.10. Jla-
nus n B.B. Kpamckoro B TeueHune Tpex neT Han-
pSKEHHeliWero Tpyaa BCEro KONMNEeKTUBA MHC-
TUTYTa GblIM CO3AaHbI TPU MOLYHBIX BbIYUCIU-
TenbHbIX KOMNnekca. Brnepeble ana pelweHus
3afla¥ rMAPOAKYCTUKM BblI0 Pa3BUTO HampaB-
NleHne Ccneunann3MpoBaHHbIX NapanienbHblX
MHOTFOKaHaNbHbIX LUAPOBbLIX BbIYNCAUTENbHbBIX
KOMMIEKCOB.

B 1984 r. paboTbl GblnM 3aBeplueHbl. Becb
KoMmnnekc 3aHan 200 npu6OpHbIX LWKados!
[Insa obecneyeHus paboOTbl BbIYUCAUTENBHOI
yactu (40 wkadoB) NOArOTOBMAN OKONO MUN-
nMoHa koMaHa. CToMmocTb paspaboTku cocTa-
Buna 100 mnH. py6neii. B 1985 r. komniekc
NPUHANKM Ha BOOPYXEHWEe U nepepann B ce-
puitHoe npou3seofcTBo. Co3aatenu Komnnekca
nonyunnu locypapctBeHHyo npemuto CCCP
(0.B. bypay, 0.M. AneweHko u ap.). Ha na-
MATb pa3paboTymkam ocTtanacb toTtorpadus
OAHOr0 M3 KOMMNeKcos, npuHaToro locypap-
CTBEHHOWN KOMUCCUEN.

Mocne pa3sana Coserckoro Coto3a 0.M. Ane-
weHko 1 B.10. Jlanuit nepewnu Ha apyryto pa6o-
Ty. CamooTBepKeHHbIN TPYL B NpeablayLiue ro-
Abl M1 BO MHOTOM HapyLIeHHbIA PUTM WU3HU NOB-
NWANKM Ha 3A0poBbe. MepBbIM yllen W3 XKWU3HK
B.10. Nanwuit. Bropbim — 0.M. Anewenko [1, 5, 7].
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and approved for the serial production. Its
creators were awarded with the State Prize of
the USSR (Y. Burau, O. Aleshenko, at all.) In
memorial designers made a photograph of one
of the complexes approved by the State
Commission.

After the collapse of the Soviet Union
0.Aleschenko and V.Lapiy were transferred to
another job. Selfless dedicated work during
the previous years and mainly disturbed Life
style contributed to their health failure.
V.Lapiy passed away first followed by
0.Aleschenko.

KOMIIBIOTEDPH OJIE KOPabenbHEX
PanOBIIEKTPOHHEX CUCTEM

i E-I'I i! g o it » uam
UsaH Bacunvesuy Kyopssuyes u Bukmop UsaH Bacunvesuy Kyopssyes.
Muxaiinosuy [nywkos. 60-e 2e. XX seka (1921-1975). Boidatowjutics opeaHu3amop
....................................................................................................... . BOeHHOU NpOMbIWACHHOCMU. /—EHepaﬂbelﬁ
Ivan Kudryavtsev and Victor Glushkov. © Qupekmop Kuesckozo HI0 «KsaHmy. Kues

60s of XX century . .....
Ivan Kudryavtsev (1921-1975), outstanding

organizer of the military industry, General
Director of the Kiev SPA «Kvanty. Kiev

[lepsbie «Kapameiy.

B «KsaHme» 6binu
paspabomats!

15 modugurayudi
Komnslomepos cemelicmsa
«Kapam». [lodzomosneHo
npozpammHoe obecneyeHue
06beMoM 0KO/I0 5 MJIH.
KoMaHo. M320mosieHo
cabiwe 1500 «Kapamosy.
YuuguyuposatiHsie
Moougukayuu cemelicmsa
Komnstomepos «Kapamy»
ucnosb308aauch bosee,
yem 8 60 munax cucmem

Azl

Bunen Hukonaesuy [TnomHukos.
(1930-2000). [nasHbIli KOHcmMpyKmMop ce-
MelicmBa cneyuanu3upoBaHHbIX KOMNbIO-
mepos «Kapamy 015 cucmem BoOpyeHus,
Habo0eHus u Hagueayuu BoeHHo-mopcko-

20, HA0BOOHO20 U N00BOOH020 (hJ1OMOB, a
The first «Carats». makxe cucmem HaBU2AYUU MOP20BO2O
There were 15 modifications ¢noma 6biswezo CCCP
Of computer «Caraty ‘ ..................................................................................

Vilen Plotnikov (1930-2000), general
designer of the series specialized
computer «Caraty for the systems of
armament, monitoring and navigation
of the Navy, above- and underwater
fleet and also for the navigation
systems of the commercial fleet

of the former USSR

and software with volume
of 5 million commands
developed at the «Kvanty,
over 1500 unites
manufactured.

The unified modifications
of «Carat» used at more
than 60 system types




Kaccema npoueccopa komnstomepa «Kapam» 8 pas-
8epHymom sude. BuOHbI MHO20KpUCMA/IbHbIE MUK-
pocxembl «Bapdysax (cepus 240). 1971 2.
""""""""""""""""""""""""""""""""""""""""""""""""""""""" Computer «Carat» processor cassette on display,

Designers of the computer series «Carat». multi-crystal chips «Varduvay (series 240) are seen.
From left to right: A.Evstratenko, V/.Dontsov, 1971

V.Plotnikov, V.Berkovets, M.Kolesnichenko

Pazpabomyuku cemelicmsa KoMnblomepos
«Kapamy. Cnesa Hanpaso: A.A. EsBcmpameHko,
B.1l. floHyos, B.H. [lnomHukos, B.C. bepkoseuy,
M.N. KonecHu4eHko
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ModepHu3uposaHHbIl Komnslomep
. «Kapam KM». 1981 2.
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i | he modernized computer
~ «Carat KM». 1981

Komnstomep «Kapam» 8 cocmase npubopa
(HUxHAA nonosuHa wkaga). 1973 .

Computer «Carat» as a part of instrument

(case low half). 1973 f;ﬂ;;f’
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bniok mazHUmMHo20 I r
onepamugHo2o

3anomuHatowe20 ycmpolicmaa et
Komnbtomepa «Kapam» 8
passepHymom sude. BuoeH
Ky6 namsamu u MUKpOCxembl
«Bapadysa», «Bemna,
«Ucnonuny u dpyeue

The displayed block of the
«Caraty magnetic operational
memorizing device with well
seen memory cube and
microchips «Varduva, «Vetla,
«Ispolin» etc.
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W.B. Kydpasues Ha scmpeye ¢ Gbigwumu : AmomHbiii nedoxon «Poccusy, 20e 6si1a ycmaHoseHa
¢poHmosukamu. OHU ymenu He MosbKO BOEBAMb, cucmema cy0oBox0eHus «buptoza» Ha 6ase
Ho u pabomams no ppoHmosomy. :Komnslomepa «Kapam» (pazpa6omka HI10 «KeaHmy»).

60-e 22. XX seka : Ha ¢pomoepacgpuu Hadnuck 8 adpec pazpabomyuxa om

KomaHOupa kopabns: «Kowesomy A.A. Cnacubo 3a
«buprosy»! a/n «Poccus» 17.02.86. Kapckoe mope.
0. [lukcoH. 0. KOpyerko»

LKudryavtsev meeting former front line soldiers:
they could fight and they could work.

6O0slofXicetl e
The atomic icebreaker «Russia», where based

on «Carat» system «Biryuza» was installed
(development of SPA «Kvant»). The note on the photo
says: «To Koshevoy A.A. Thanks for the «Biryuza»! a/i
«Russia» 17.02.86. Karsk Sea, Dixon island.

Yu. Yurchenko»

| Admupan ¢noma Cepeeli l[eopeuesuy
‘|| [opwkos (cnesa) 8o 8pems nocewjeHus
" «Ksanma» u MeaH Bacunsesuy
Kyopssues. 60-e 22. XX Bexa

Navy Admiral Sergey Gorshkov
(on the left) visiting «Kvant» and Ivan
Kudryavtsev. 60s of XX century
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Bcmpeya 8 HIT0 «KsaHm» ¢ kanumaHom amoMHo20
nedokona «Apkmukax fOpuem Cepzeesuyem

Ky4uessim nocne nnasarus k CesepHomy nosocy.
1983 2.

Meeting at the SPA «Kvant» with the atomic
icebreaker «Arctica» Captain Yuriy Kuchiev after
North Pole voyage. 1983

Pazpabomyuku nepsoli 8 6bi8wem Cosemckom Coto3e NOHOCMbIO ABMOMAMU3UPOBAHHOU HABURALUOHHOU
cucmembl Ha 6ase komnsiomepa «Kapamy» 015 omeyecmseHHbIX cynep-maxkepos (cucmema «bpusy ).
Cnesa Hanpeo: B.T. KoHopawuxuh, A.A. Kowesod, A.A. Akywerkos, B.H. Jlanud, b./1. YepHos

Designers of the first in the Soviet Union fully automated based on «Carat» system for the national
supertankers («Briz»). From left to right: V.Kondrashikhin, A.Koshevoy, A.Yakushenkov, V.Lapiy, B.Chernov



Onee Muxatinosuy AneweHKko Ha nanybe 80eHHO20 3asedyrowjuli omaeﬂom MHcmumyma KubepHemuKxu
Kopab/is B0 Bpems ucnsimanuli eudpoakycmuyeckoli umeHi B.M. [nywkosa d.m.H. B.H. Kosans.
cucmembl «38e30a», pa3pabomarHoli nod ezo B Hayane 60-x 20008 3aHUMA/ICA MOOeUPOBAHUEM
pykosoocmseom 8 Kuesckom HUN «ludponpubop». 2udpoakycmuyeckux cucmem Ha Komnslomepe
oo «npucmMompom» ¢paHyy3cko2o ppezama. 1986 2. «/JHenp». Pe3ynsmamsl 3kcnepumeHma 6binu

............................................................................................. UCNOIb30BAHbLI NDU C03aaHUU u 08bIX
Oleg Aleshchenko at the military ship deck during euapoa/(y,;muquKux Kgmr(ﬁfekcos

the hydro acoustic system «Star» testing that . .................................................................................................
developed under his supervision at the Kiev SRI : V.Koval, doctor of technical science, head of the
«Hidropribor». «Watched» by French frigate. 1986 Department at the V.Glushkov Institute of
Cybernetics. At the beginning of 60s used computer
«Dnepr» for the hydro acoustic system modeling.
Those results used for the creation of the digital
hydro-acoustic complexes

Bukmop fOpsesuy Jlanuii (1934-2002). C 1958 do 1976 2.
paboman 8 HUW paduosnekmporuku HIT0 «Ksanmy.
Bedywuii cneyuanucm yugposoli obpabomku
PAaoUONOKAUUOHHbIX cueHano8. 1963 2.

Victor Lapiy (1934-2002) worked from 1958 until 1976
at the SRI «Kvant, senior specialist of digital radar
signal processing. 1963

MHozomawuHHbIb 2udpoakycmuyeckud Komnaekc «3gesda» (paspabomka HUW «ludponpubop») Ha 6aze
Komnslomepa Amaka. [nasHbit KoHcmpykmop 0.M. AneweHKo, 3amecmumesns 21aBHO20 KOHCMPYKMopd no
paspabomke npozpammHo-mexHuyecko2o Komnaexkca B.f0. Jlanuil. Becb komnaekc 3aHuman 200 npuGopHbix
wkaghos. B 1985 200y Komnsekc Gbia NPUHAM Ha -
BOOPY)KeHUe U nepedaH 8 cepuliHoe npou3soacmso. m '|I ;

The multi-machine hydro acoustic complex «Zvezda»
based on computer «Attack» (SRI «Hidropribor»).
General designer Oleg Aleshchenko, deputy Victor
Lapiy. Entire complex occupied 200 instrument
panels. Around million commands were prepared to
make the computing part (40 panels) function. In
1985 the complex was added to the arsenal and
approved for the serial production

5 [ubpudHas noKanbHO-00HOMepPHAs MoOesb
Bnadumup Bradumuposuy Kpamckoli. Bce 0715 peweHus 3a0ay mensionposooHoCmuU.

snepedu. MHcmumym xuGepHemuku AH YCCP. Paspabomyuk — B.B. Kpamckod.
1969 2. Uncmumym kubepHemuru AH YCCP. 1971 e.

Vladimir Kramskoy. Everything is in the future.
Institute of Cybernetics, AS Ukr.SSR. 1969

The hybrid local one-dimensional model
for the thermal conductivity tasks solution.
Institute of Cybernetics, AS Ukr.SSR. 1971

MynsmunpoueccopHas 8bl4UCIUMENbHAS CUCMEMA
1801 3M1T 0n5 06pabomku 2uOPOaKYCMuUYecKux
cueHanos Ha 6ase Mukponpoyeccopos 585.
Pazpabomka HUW «ludponpubop», B.10. Jlanud,
B.B. Kpamckod. Kues. 1984 2.

The multiprocessor computing system 1801 ZM1G for
the hydro acoustic signal processing based on micro-
processor 585, developed at the SRI «Hidropribor»by
V.Lapiy and V.Kramskoy. Kiev, 1984

CneyuanusuposarHas omkasoycmol4usas
BbIYUCIUMENIbHAA cucmema 015 ynpasaeHus u
06pabomku 2udpoarycmu4eckol uHpopmayuu 8
cocmasge 2uOpoaKycmu4eckol cmaHyuu
«HenmyHy. lpouzsooumensHocme 250 meic.
onep./cek. BeposimHocms 6e30mka3Holi pabombl
0,92 3a 1 200. HUW [udponpubop. 1986 2.

The specialized durable computing system for
the hydro acoustic information control and
processing, as a part of hydro acoustic station
«Neptun», with 250 thousand
operations/second productivity and probability
to work without failure of 0,92 per year.

SRI Hydropribor. 1986



BOpTOBEE KOMIIBIOTEPEI
OIS pakKeT

[LHOW U3 Tpex OpraHu3auuil B ObiBlIEM
O CCCP u epmHcTBEHHOI B YKpauHe, KOTO-

pble cO34aBany CUCTEMbI yNpaBAeHU: AN
paKeT U KOCMWUYECKMUX annapatos, BKIYas 6op-
TOBble KOMMbOTEPL, ObIN0 XapbKOBCKOE Hayy-
HO-NMPOM3BOACTBEHHOE 00bEANHEHNE «XapPTPOHY
(paHHee — «3neKTponpubop»).

Okono 40 neT OHO ABNANOCH BEAYLNM pa3paboT-
YUKOM CUCTEM YMPaBieHNs GOPTOBbIX 1 HA3EMHbIX
BbIYMCIUTENbHBIX KOMMNEKCOB, CNOXHOTO 3/EKT-
POHHOTO 060pyROBAHUA AN1A PA3NUYHbIX TUMOB pa-
KET U KOCMUYECKMX annapatoB. 3a 3TU rogbl Obiiu
CO3JaHbl CUCTEMbI YNPABIEHUS MEXKOHTUHEHTANb-
HbIx BannaucTuyeckux paker CC-7, CC-8, CC-9, CC-15,
CC-18, CC-19, camoi MOLLHOW B MUPe paKeTbl-HOCK-
Tens «IHeprusy, paketbi-Hocutens «LiuknoH», op-
GuTanbHbIx Mopyneint «KBaHTy, «KBaHT-2», «Kpuc-
Tanny, «Mpupoga», «CnekTpy, 6onee 150 cnyTHu-
koB cepuu «KocMoc» 1 p. 06bEKTOB.

lepBbIM pyKOBOAMTENEM CO3[AHHOTO B «XapT-
poHe» B 1962 r. nofpasfeneHus no paspabotke
6opToBoit annapatypbl 6bin1 A.H. Lllectonan. B
1966-1992 rr. ero Bo3masnsn A.W. KpusoHocos.

Yike B 1968 r. 611 MCMbITAH NEpPBLIA 3KCNEpU-
MeHTaNbHbI 06pa3sel, 60pPTOBOro KOMMbloTEpa Ha
rMOPUAHBIX MOpyNsX. Yepes wecTb MecsLes nos-
BUNACb €ro TpéxkaHanbHas Mogudukaumusa Ha Mo-
HOJUTHbIX MHTErpanbHbix cxemax. B 1973 r., Bnep-
Bble B CCCP, 6bin npou3BefeH 3anyck HOBOW pake-
Tol 15A14 c cucTemoli ynpaBieHus, BKAKOYaKOLLEN
cepuiiHblil 6opToBoi Komnblotep 15J1579.

YiayHo BbIGpaHHble A1s HEMO XapaKTepPUCTUKM
(paspsgHocTb — 16, 06bEM 03Y — 8K cnos, 06bEM
M3y - 32K cnos, GeicTpogeiictene — 200 ThiC.
on./c), HapéxHas 3neMeHTHas 6asa obecneynnu
3To/ 6OPTOBON MalUNHE YHUKATbHbIA CPOK HMU3-
HUW — oKono 25 net, a eé MOLEPHU3UPOBAHHbIN
BapUAHT 3KCMyaTMpyeTCs Ha 60EBOM [ieXypCTBe
W CeropHs.

B 1979 r. 6binu NPUHATLI HA BOOPYXKEHMe pake-
Tbl 15A18 1 15A35 ¢ HOBbIM YHU(ULMPOBAHHBIM
OOPTOBbLIM BbIYMCAUTESNbHBIM KOMMIEKCOM. [ns
CUCTEM YNPaBAEHUA ITUX KCyNepU3fenuity Bnep-
Bble B CCCP Gbina paspaboTaHa HOBas TEXHOJIOTUS
0TpabOoTKM MPOrpaMMHO-MaTeMaTyeckoro obec-
MeyeHus, — C TaK HA3blBAEMbIM «3NEKTPOHHbIM
MYCKOMY, TPU KOTOPOM Ha CneLnanbHOM KOMMJeK-
ce, Bkntoyalowem mawmnHy bICM-6 u usrotosneH-
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Rockets onboard
Computers

organizations assigned to create

control systems for the rockets and
spacecrafts, including onboard computers;
one of them was situated in Ukraine. It was
the Kharkiv RPA «Khartron» (earlier -
«Electropribory).

For more than 40 years it was the leading
producer of the control systems for the
onboard and land-based computer complexes,
complicated electronic equipment for various
types of rockets and spacecrafts. During these
years the control systems were created for the
intercontinental ballistic missile SS-7, SS-8,
§S-9, SS-15, SS-18, SS-19, the most powerful
launch vehicle in the world «Energy», the
launch vehicle «Cyclone», orbital modules
«Quantumy, «Quantum-2», «Crystaly»,
«Nature», «Spectrum», more than 150
satellites «Cosmos» and other objects.

The first head of the «Khartron» onboard
equipment elaboration division created in
1962 was A. Shestopal. In 1966-1992 this unit
was headed by A. Kryvonosov.

In 1968 the first experimental sample of
the onboard computer built on hybrid modules
was tested. In six months its three-channel
modification built on monolithic integrated
circuits emerged. In 1973 for the first time in
the USSR a new rocket 15A14 with the control
system, which included the onboard serial
computer 15L579 was launched.

The complex of processing characteristics
(capacity - 16 bit, memory volume - 8K words,
core memory volume — 32 K words, speed — 200
thousands operations per second), reliable
element basis, secured for this onboard
computer a unique longevity for almost 25
years, and its streamlined variant exploited on
boards during the military exercises till today.

In 1979 the missiles 15A18 and 15A35 with
the uniform onboard computer system were
added to the armory. For the control systems
of these «super-products» the novel
technology of the mathematic software
testing with so-called «electronic launch» was
elaborated for the first time in the USSR. The
flight and the control system reaction to the

I n the former USSR there were three
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Hble GIOKM CUCTEMbI YNIpaBAeHUs PaKeToil, Moge-
NMPOBANCA NONET PaKeTbl U PeaKuus CUCTEMbI yN-
paBneHus Ha BO3[eNCTBUE OCHOBHBIX BO3MYLLalO-
Wwmx hakTopoB. ITa TexHONOTMA obecneynna Tak-
e 3O hEeKTUBHBIA U NONHBIA KOHTPONb NONETHBIX
3afaHunit. Konnektus pa3paboTynKOB «3/1EKTPOH-
Horo nycka» (f.E. Aiisenbepr, .M. KoHopes,
C.C. Kopyma, W1.B. Benbbuukuit u gp.) 6bin yroc-
ToeH focynapcteenHoi npemun YCCP.

B nocnepylowme rofsl noA PpYyKOBOACTBOM
A.W. KpuBoHocoBa 6binn co3haHbI elLE yeTbipe no-
KONeHWst GOPTOBBIX KOMMbIOTEPOB, UMEIOLMX OZHU
un3 nyywux 8 CCCP BblumcnnTenbHble 1 3KCNayaTaum-
OHHbIe XapaKTepUCTUKN U 0becneyeHHble addek-
TMBHOW TeXHO/OrMeil pa3paboTKu MpOrpaMMHOMO
obecneyeHus. Co3gaHHble KOMMbIOTEPHI He yCTyna-
N1 3apybEKHbIM aHanoram.

Ha wnpoKo n3BECTHbIX PAaKETHbIX KOMMIEKCax
CC18 («CaTaHa») go cux nop ucnonb3yiotca Gop-
TOBble KOMMbOTEPLI, pa3paboTaHHble U U3rOTOB-
neHHble B YkpauHe.

[lokTop TexHuyeckmux Hayk Anatonuit WsaHo-
B4 KpuBoHOCOB — naypeart JIeHUHCKON npemuu,
l[ocynapcteeHHoit npemun YCCP, HarpaxpaeH op-
geHom Tpyposoro KpacHoro 3Hamenu. [pogon-
KaeT TPYAUTLCA 1 certvac [5].

XapaKTepuCTMKKM 6OPTOBbIX KOMMBIOTEPOB,
CO3J,aHHbIX B «XapTpoHe»

main disturbing agents were modeled on a
special complex, which included the computer
BESM-6 and the produced blocks of the
control system. This technology also provided
an effective and complete control over the
flight tasks. The group of «electronic launch»
designers (Y. Isenberg, B.Konorev, S. Koruma,
I. Velbitsky and others) received the State
Prize of the Ukrainian SSR.

For the next years under the supervision of
A. Kryvonosov four more generations of the
onboard computers were created. They had
one of the best in the USSR computing and
in-use performance and an effective software
design, that made them comparable to the
foreign analogs.

The onboard computers, elaborated and
produced in Ukraine are used on widely known
rocket complexes SS19 («Satanay) till today.

Doctor of technical science Anatoly
Krivonosov — the laureate of the Lenin Prize,
State Prize of the Ukrainian SSR, honored by
the order of the «Red Labor Banner» is still
active today.

«Khartron»
onboard computers features

HaumeHoBaHue p,ill;:gg(m)e, Pﬁgg?f' 03y | n3y Bec, kr la6apuTbl, MM Mo”'lI;'TOCT"'
Name TblSc[;gga/c Capacity | ROM | RAM [ Weight, kg |Dimensions, mm Power. Wt
x 103 oper/c bit !
Lo1iM 2000 16/32 4K | 272K 50 670x415%355 280
Lo1 1000 16/32 4K | 16K 49 803x490x266 250
118 200 16 4K | 32K 30 770x272x240 250
L18M 400 16 12K | 10K 26 770x272x240
3A02 500 16/32 8K | 32K 33 500x398x338 178
Jiol 500 16/32 2K | 32K 22 767x266x238 102
vo1 500 16/32 8K | 32K 25 767x266x238 81
1511579 200 16 8K | 32K 21
15H 1838-02 500 16/32 8K | 32K 65 852x638x258 81
CLEM 400 16 4K | 28K 6 378x203x145 25
405201 200 8 1K 1K 20 461x311x370 95
4A80 2000 16/32 8K | 272K 50 300
4A160 2000 16/32 4K | 272K 25 150




Bes HIUX pakeTH He B3JIeTallu 65l
Without them rockets would not fly up

AHamonuii MsaHosuy [youmeHko —
€ 1967 no 1988 22. pykosooumesns
KOHCMpYKMopcKozo 61opo |
npou3800CMBEHHO20 06beOUHEHUS |
«Kuesckuii paduo3asod»

Anatoliy Gudymenko — manager
of the design bureau at the «Kiev |
radio plant» in 1967-1988 |

bopuc EmenssHosuy Bacunerko —
2/10B8HbIL UHMKEeHep
lpou3sodcmseHH020 06beduUHeHUs
«Kuesckuii paduo3agod». Yepes ezo
DYKU npouwsiu 8ce 6opmossie
KoMnblomepsl 019 pakem U paKemHsix
KomMnJieKcos, c030aHHbIX 8 YkpauHe

Boris Vasilenko — general engineer of
the PA «Kiev radio plant». His hands
touched all onboard computers for
the missiles and missile complexes

Bnadumup [puzopbesuy Cepzees — pykosooumens
XapbKoBCKO20 HAYYHO-NPOU3BOOCMBEHHO20
00beduHeHUs «XapmpoH» u [asHbIl KOHCmMpyKmop
cucmem ynpassieHus pakemHbix Komniexcos ¢ 1960
no 1986 2. 80-e 22. XX seka

Vladimir Sergeev — Director of the Kharkov scientific
and production association «Khartron» and general
designer of the control systems for the missiles
complexes from 1960 until 1986

Akos EliHosuy AlizeHbepe — pykosoous 8
«XapmpoHe» paszpabomkoli anzopummos
ynpassieHus 015 Bcex NoKosieHul pakem,
BbinyLeHHbIx «fOxmawem.

C 1986 2. 0o cepeduHbl 90-x 2e.
2eHepasbHbIl OUpeKmop U 2eHepasbHbIl

i KOHCMPYKMOp Hay4YHO— Npou3800CMBEHHO20

JAmumpud laspunosuy Tonqudi —
2eHepanbHbIl dupekmop npo-
u3800cmBeHH020 06bedUHe-
Hus «Kuesckuli paduo3asoo».
Cepeeli AnekcaHoposuy Ada-
Hackes — MuHucmp obuwezo
mawuHocmpoeHus CCCP («pakemHsIl MuHucmpy), 8cezda eo-
sopun: «Tonyuli — 3mo KanumasnbHo, 0CHoBaMeNbHO». 3aB00
BbINYCKan 60pmosbie KomMnblomepsl 05 pakem U paKemHbix
KomnJieKcos u annapamypy ynpasneHus. 80-e 22. XX seka

Dmitriy Topchiy — general director of the production association
«Kiev radio plant». Sergey Afanasiev — Minister of the general
machine building of the USSR («jet minister») always said:
«Topchiy - it is solid, tight». The plant manufactured onboard
computers for the missiles and missile complexes, and control
instruments. 80s of XX century

06be0uHeHUs «XapmpoH»

Yakov Ayzenberg - at the «Khartron»
supervised development of control
algorithms for the all generations

of missiles produced by «Yuzhmashy,

served as general director and general
designer of the SPA «Khartron»
from 1986 until the middle of 90th

A0

-

PakeTa-Hocutenb «3eHuT». MexO0yHapooHas npesex-
mayus pakemsi-Hocumens cocmosnacs 8 1989 200y 8
Ascmpanuu. [Tycku pakemsi-Hocumesns mo2ym npous-
B0OUMbCA 8 /1060E BpeMs CYmokK, 8 M0ObIX Memeoyc-
JI0BUAX Npu memnepamype OKpyxarowe2o 8030yxa
om muHyc 40 do ntoc 50 epadycos no Lenscuro. Pa-
Kema-Hocumesnb 3eHUM UCNOb308ANACh B MEKOYHA-
POoOHOM npoekme «Mopckol cmapm». 1989 2.

The carrier missile «Zenity internationally presented
in 1989 in Australia. Launch can be done at any time,
climate conditions, at the temperature from minus 40
to plus 50 degrees Celsius, used in the international
project «Sea launch». 1989

produced in Ukraine e

Anamonul MsaHosuy KpugoHocos —
2/1a8HbIL KOHCMPYKMOp 60pmosbIX
Komnblomepos pazpabomatHsix 8 HI10
«XapmpoH». OHU ycmaHasgauBanuCh Ha
paKemax u paKemHbIx KOMNaeKcax
cmpame2uyecKo20 Ha3HayeHus 8
6bi8wem CCCP

Anatoliy Krivonosov — major designer
of the onboard computers developed
at SPA «Khartron» and installed at
the strategic missiles and missile
complexes in the former USSR



(8 yeHmpe), 2eHepanbHbil KoHcmpykmop Kb
«OxHoex» C.H.KoHtoxos (cnpasa), 2nasHbili
KoHcmpykmop pakems! CC-18 («CamaHa»)

C.W. ¥Yc (cnesa). [lHenponemposck. 80-e 22. XX seka

Minister of the general machine building S.Afanasiev
(at the center), general designer of the DB
«Yuzhnoye» S.Konyukhov (on the right), general
designer of the missile S5-18 («Satan») S.Us

(on the left). Dnepropetrovsk. 80s of XX century

B 80-e 22. 8 HayyHo-npou3sodcmseHHOM
obveduHeHue «XapmpoH» Obla BbINOJHEHA 00HA
U3 cambix MacWmabHsIx papabomox — cucmema
ynpasneHus cgepxmsxesnoli pakemsi-Hocumens
«3IHepausy, a Ha [pouzsodcmseHHOM
o6beduHeHuu «Kuesckuli paduo3asod» bOblia
C030aHa MOWHAA NPOU3BOOCMBEHHAA 6G3a U
U320MOBJIeHbI 3KCNepUMeHmasibHble U WmamHsle
Komnsiekmsl 3mou annapamypsi+ o

LN
~

[lepsbiti cekpemapsb UK K1Y
B.B. lljepbuykuti (cnesa)

u cekpemaps Kuesckozo
2opkoma K1Y H0.H. EnbyeHko

Ha 10 «Kuesckull paduo3asoo».
70-e 22. XX seKa

First secretary of CC CPU
V.Shcherbitsky (on the left)

and the secretary of the Kiev city
committee of CPU Yu.Yelchenko
visiting PA «Kiev radio planty.
70s of the century
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Jlemyuku-kocmoHasmsl CCCP B.M. Xono6os u
[1.P. lonosuy c A.M. Boiimerko, A.fl. 3asanu-
WUHbIM, 21aBHbIM UHXeHepom [10 «Kuesckull
paouo3asod» b.E. BacuneHko Ha omKpsimuu
My3esa ucmopuu kocmoHasmuku 8 2. Kuese.
80-e 22. XX seka

Pilots-cosmonauts of the USSR V.Zholobov and
L Popovich with A.Voytenko, A.Zavalishin, general
engineer of the PA «Kiev radio plant» B.Vasilenko =i e

at the opening of the Museum of Cosmonautics
in Kiev. 80s of XX century

-
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In the 80s at the SPA «Khartron» the most
grandiose development took place — control
system for the super heavy carrier missile
«Energy», and at the PA «Kiev radio plant»
powerful production base was created and
experimental and regular sets of that
apparatuses were produced

Jlemyuk-kocmoHasm CCCP lfepman CmenaHo-

llyck pakemsi-Hocumens «ljuknon». 1986 2.
bopmosas annapamypa, co30anHas Ha Kuesckom paduo3asode,
obecnequna paspabomxy Ha3eMHO20 KOMNJIEKCA C BbICOKOU CmeneHbio
asmomamu3sayuu nposepok, npedcmapmosoli N0020MOBKU U NycKa
paxemsl «L{uxknoHy. Tonebko 3a nepuod 1986-1996 20061 6b110
ocywecmaneHo 6osee 100 nyckos pakemsl «L{UKnoH».

Onboard instruments designed at the «Kiev radio plant» secured
development of the terrestrial complex with high level of checkup,
pre-launch preparations and launch of the missile «Cyclonex»
automation.

In the period of 1986-1996, there were 100 launches of the missile
«Cyclone». One of those launches. 1986

suy Tumos Ha 10 «Kuesckuii paduo3agod»
8 yexe uzzomosumesie annapamypsl
«Kypc». 80-e 22. XX seka

Pilot-cosmonaut German Titov at the PA
«Kiev radio plant» production line for the
«Kurs» (Path) instruments.

80s of XX century




IlepBeHeIl
KOMIIBIOTEPOCTPOESHUSA

OMMNbIOTEPOCTPOEHME ObICTPO MpeBpa-
K TUNOCb B CaMOCTOATENbHOE Hayu-

HO-TEXHWYECKOe HanpaBieHue, UMeto-
lyee OrpoMHoOe 3HayeHue AN HapOJHOro Xo-
3ACTBa, ANA BCEX OTpacieil HayKu, TEXHUKMK,
Npou3BOACTBa, YKpenneHus 060poHOCNOCco6-
HOCTW roCyAapcTBa, a TaKxKe Ana pasBuTUs Co-
umanbHoi cepsl. Hauanu cospgasarbea cneym-
anbHble  HayyHo-uccnepoBaTeNbCkue U
KOHCTPYKTOPCKWE OpraHu3auum 1 npepnpus-
TUA NO NPOWU3BOACTBY CPEACTB BblYUCAUTEND-
HON TEXHUKW.

KueBckoe Hay4YHO-NpOU3BOACTBEHHOE 00b-
efMHeHNe «INEeKTPOHMaLl» 00pa3oBanoch Ha
6a3e kueBckoro 3aBofa «Paguonpubopy, rge
BrepBble B YKkpauHe Gbl10 OpraHU30BaHo Mpo-
M3BOACTBO LM(POBLIX BbIYNCAUTENbHbIX Ma-
WKH. MepBbIMM MaLWMHAMK, MPOU3BOACTBO KO-
TOpbIX OCBOMIN HA 3TOM 33aBOAe, CTanu ynpas-
nAalWas  MalKnHa WKPOKOro Ha3HavyeHus
«[lHenp» 1 MalwwuHa ana packpos TkaHei IMPT.

1 sHBapa 1965 r. Ha 6a3e oTAeNbHbIX Noj-
pasgeneHuii «Pagnonpubopay 6bin co3paH Ku-
€BCKWUW 3aBOA BbIYMCAUTENbHBIX WU yNpaBasto-
Wwmx mawuH. Emy nepeganu crposwmiica npo-
M3BOACTBEHHbI KOPMYC, TPY Liexa (C60poUHbIiA,
MexaHW4YeCcKuUi, OTNAfJOoYHbIN) U cneunanbHoe
KOHCTpyKTOpCKoe 6topo. C mapTa 1965 r., noc-
Ne nepeaucnoKaunMn nofpasfeneHunit, 3aBof
Hayan NpPOM3BOACTBEHHYIO AeATeNbHOCTb. BoT
€e OCHOBHble BEXU.

1965 r. — npojoNKeHO NPOM3BOACTBO Nep-
Bon B CCCP ynpaBnstowen MawWmHbl WUPOKOro
Ha3HayeHus «[Henpy».

1966 r. — HayasoCb M3roTOBJIEHNE MALINHbI
NS MHXeHepHbIX pacyeToB — MUP-1. MawunHa
3KCNOHMPOBaNacb Ha MeXAYHAapOJHOW BbIC-
TaBKe «VHTepoprrexHuka-66» 1 6Gbina 3akyn-
neHa cdupmoit «IBM» (CLLA).

1967 r. — mawunHa «[lHenp» npefcrasieHa Ha
Jlennuurckon mexayHapogHON ApMapKe, Haya-
NINCb NepBble NOCTaBKM «[lHenpa» Ha 3KCnopT.

1968 r. — 3aKoHYeHa pa3paboTKa M Hauat
BbIMYCK MaluHbl «[lHenp-2», npefHa3HayeH-
HOW ANA peleHns WUPOKOro Kpyra 3afay: nia-
HOBO-3KOHOMUYECKUX, UHIXEHEPHbIX, ynpaBe-
HUA NPOM3BOACTBEHHBLIMU MpoLeccamu, obpa-
60TKM [JaHHbIX, OCyWEeCTBJEHA 3IKCMOPTHAs
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The Firstling of the
Computer Building

ery quickly computer engineering had
‘ 7 transformed into a  separate
scientific-technological direction that
has profound significance for the economy,
for all spheres of science and technique, for
industry, for the defensive capacity of the
state, and also for the social sphere
development. The special research and design
organizations and enterprises on elaboration
and production of the computer technique
were created.

The Kiev research and production
association «Electronmash» was formed on the
basis of the Kiev plant «Radiopribor» where
the production of the computers was started.
The first digital machines, produced by the
RPA, were the control machine of wide
application «Dnepr» and the electronic
machine for fabric incision (EMRT).

On January 1, 1965 on the basis of some
departments of the «Radiopribor» the Kiev
plant of the computers and control machines
was created. It got the constructed industrial
building, three workshops (assembly,
mechanical and tuning) and special design
bureau. Starting from March 1965, after the
re-deployment, the plant unfolded its
production activity. Its main landmarks are
the following:

1965 — continuation of the first in the USSR
semi-conductor control machine «Dnepr»
production;

1966 — beginning of the machines MIR
production for the engineering calculations.
The machine was exhibited at the international
exhibition «Interogrtechnics-66» and was
purchased by the IBM company (USA);

1967 — «Dnepr» exhibition at the Leipzig
international fair; the machine became an
export product;

1968 - elaboration of the machine «Dnepr-2»
was finished and its production was started; the
machine was designed to solve a wide range of
problems of planned economy, engineering,
production processes control, data processing;
the machine EMRT-2 was exported to several
countries;
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noctaBka IMPT-2 B pag cTpaH.

1969 r. — Ha 6ase «[lHempa» co3paH
npecc-ueHTp Ha BbiCTaBKe «ABTOMaTtu3a-
LMA-69», 0CBOEH BbIMYCK MalwnHbl «KawTaH» —
AN aBTOMAaTU3aLMy pacyeta napTum TKaHei Ha
3aroTOBKM C y4yeToM TpebOoBaHWA acCOpPTUMEH-
Ta.

1970 r. — 0oCBOEH BbINYCK MepBOI MOAeNu
ArperaTHol CUCTeMbl CPefCTB BblYUCAUTENb-
Hom TexHukn M-3000.

1971 r. — 3aBOA HarpaxpaeH opaeHom Tpyno-
Boro KpacHoro 3HameHu.

1972 r. — 3aBof, npeobpa3oBaH B NpoM3BOj-
CTBEHHO-TEXHMYECKOE 0bObefuHeHne «InekT-
pOHMaLL», NP KOTOPOM CO3AaH HayyHo-uccne-
[OBATEIbCKUI MHCTUTYT nepudepuitHoro 06o-
pyaosaHus. OcsoeH Bbinyck nepsoro B CCCP
KOMMblOTEPA Ha MHTErpanbHbIX cxemax M400.

1973 r. - 3aBepluieHa pa3paboTka U 0CBOEH
BbINYCK YNPaBAAOWEro BbIYUCAUTENLHOIO
komnnekca M-4030. [naBHbIN KOHCTPYKTOpP
C.C. 3ab6apa.

1974 r. — 0CBOEH BbINYCK KOMMbIOTEPOB
M6000 1 M400, B coctaBe 00beAUHEHUA CO3-
[aH 3aBOJ CPefcTB BbIYUCAUTENBHON TEXHUKM
B r. [nyxose.

1975 r. — Gonblwoii ycnex komnnekca M4030
Ha BbicTaBKke «WHTepoprrexHuka-75», cabllle
100 monoXuTenbHbLIX OT3bIBOB OT BeAYLMUX
¢upm mupa.

1976 r. — rpynna cOTPYAHUKOB 0ObeguHe-
HWA HarpaxgeHa [ocygapcTBeHHON npemuen
YCCP 3a pa3paboTKy M OCBOEHWe KOMMeKkca
M4030 (A.®. Hesabutosckuii, C.C. 3abapa,
B.A. AdaHacbes, 3.11. Cakaes, B.H. XapuToHos,
t0.M. OxuraHos, A.l. MenbHUYEHKO).

1977 r. — 3aKoHYeHa pa3paboTKa M 0CBOEH
BbINYCK ynpasnstolwero komnnekca M4030-1.

1978 r. — 3aBeplieHa pa3paboTka M Hayar
BbIMYCK MOAenei Mex[yHapOAHOWN CUCTEMbI
MaiblX 371EKTPOHHBIX BbIYUCIUTENbHbLIX MaLIWUH
— CM 3BM, ocBoeHo npoussopcTeso CM-3.

1979 r. — Hayar BbINYCK 04YepefHOW MOAenu
CM 3BM — CM4, ocBOEHO NPOM3BOACTBO LLENOro
paga nepudepuitHbIX yCTpoCTB: andasuT-
HO-UMpoBOe nevaratollee YCTPOICTBO, VCT-
pOICTBa NAMATU HA MAarHUTHbIX IEHTAX U KeCT-
KWUX [UCKAX, HAKONUTENU HA TUOKUX MarHUTHBIX
OMCKax, YCTPOMCTBO BBOAA rpaduyeckon WH-
thopmayuu, yCTpONCTBO perucTpaLum cemcmu-
yecKon uHbopmauuu, rpaduyecknin gucnnei.

1969 - creation of the press-center on the
basis of «Dnepr» at the exhibition «Automa-
tization-69»; beginning of the computer
«Kashtan» production, which was designed to
automate the fabric incisions demands
according to the assortment;

1970 - beginning of the Aggregate system
of the computer techniques M-3000 first
models production;

1971 - plant was awarded with the «Red
Labour Banner» order;

1972 - plant transformation into the
research and production association «Electron-
mash»; Research institute of Periphery
Equipment creation; the production of the first
Soviet computer M-400 built on integrated
circuits;

1973 - elaboration of the control computer
complex M-4030 supervised by Designer
General S.Zabara;

1974 - production of the computer M-6000
and M-400; the plant manufacturing computer
technique devices opened in Glukhov as part
of the RPA;

1975 — great success of the complex M-4030
at the international exhibition «Interorg-
technique-75»; over 100 positive comments
from the leading world companies;

1976 — several employees of the association
awarded with the state prize of the Ukrainian
SSR for the elaboration and production of the
complex M4030 (A. Nezabytovsky, S. Zabara,
V. Afanasiey, E. Sakaev, V. Kharitonov, Y. Ozhy-
ganov, A. Melnychenko);

1977 - elaboration and production of the
control complex M-4030-1;

1978 — production beginning of the models
for the small computer international system;
production of the SM-3 machine;

1979 - the production beginning of the
small computer next model SM-4; production
of several peripherals, elaborated by the
research institute had begun, among them
were the alphanumeric printing device, the
memory storage devices on the magnetic
tapes and hard disks, accumulating devices on
floppies, the device for graphic information
entry, the device for seismic information
registration, the graphical display;

1980 - creation of the M-4030-1 based
automated control system that serviced the



1980 r. — Ha 6a3e M4030-1 co3paHa ACY,
ob6cnyxuBatowas MockoBCKyto onnmnuagy; 3a-
KOHYeHa pa3paboTKa U OCBOEH BbIMYCK CUCTe-
Mbl @BTOMaTM3aL MU NPOEKTUPOBAHMUA B Paano-
anekTpoHuke APM2-01 (KOHCTPYKTOpPCKOE Npo-
eKTUpoBaHue).

1981 r. — 33 pa3paboTKy M OpraHu3almio ce-
PUIHOTO BbINYCKa BbIYUCAUTENbHBIX KOMMNEK-
cos CM-3 1 CM-4 rpynne coTpynHUKOB 06bean-
HeHns npucyxnpeHa [ocyaapcTBeHHas npemus
CCCP (A.®. Hesabutosckuii, B.A. AdaHacbes,
C.C. 3a6apa).

1982 r. — 3aKOH4YeHa pa3paboTKa 1 0CBOEHO
Npou3BOACTBO aBTOMATU3WPOBAHHON CUCTEMbI
NPOEKTUPOBAHUA B PafMO3NEKTPOHUKE (MUK-
pornporpaMmmMHoe nNpoekTUpoBaHue) — APM2-05.

1983 r. — 3aBeplieHa pa3paboTka U OCBOEH
BbIMyCK HOBOM Mmogenu cuctemsl CM 3BM— M1420.

1984 r. — rpynna paboTHMKOB 0ObeMHEHUS
ynoctoeHa locygapctBeHHoi npemumn YCCP 3a
pa3paboTKy aBTOMATM3MPOBAHHOTO KOMMJieKca
[MArHOCTUYECKOTrO KOHTPOJIS CIIOXHbIX 6JI0KOB
3NneKTpoHHoW annapatypbl — cuctembl KOQWAK
(B.M. CupopeHko, M.C. bepwreitH, 0.1. Pykkac).

1985 r. — 3aKOHYeHa pa3paboTka 1 0CBOEHA
HoBasi mogenb CM 3BM — CM-1420-1.

1986 r. — 3aBeplueHa pa3pabotka CM-1425,
Komnnekc APM2-01 ygocTtoeH 3010TON Meganu
Jleinuurckon MexayHapoAHOM  ApMapku,
CM-1800 ycnewHo paboTaeT Ha ppeidyrouiei
cTaHuum «CeBepHbIN nostoc 28».

1987 r. — 3aKOHYeHa pa3paboTka M Hayato
npou3BoAcTBO HoBoi Mmopenu CM 3BM pns
3KCMIyaTaLmUm B TAXKENbIX NPOMBbIWAEHHbIX YC-
nosusax CM-1814.

1988 r. — 3aBelleHa pa3paboTka nepcoHanb-
HbIX KOMNbloTEPOB «[loncK-1» u «HuBKay».

1989 r. — 3aKoHYeHa pa3paboTKa ynpasns-
l0LLEero BblyMcaUTeNbHOro Komnaekca CM-1702,
Hayat Bbinyck CM-1425.

ApKUM NpUMEepoM, XapaKTepu3yoLWmm TBOp-
YeCKU CTUNb KOMIEKTUBA 33aBOLA, MOXET Clly-
XuUTb paboTa Hap Temoil «Buxpby», KoTopyio
Bo3masnan A.A. Cnagkos. B 60-e rogbl XX Be-
ka GYypHO pa3BMBanacb COBETCKas KOCMUYec-
Kas nporpamma: BMepBble 3anylieH WCKyC-
CTBEHHbI CNYTHUK 3eMNK, BNepBble B KOCMOCe
noGblBan YeNoBeK, Hayanacb NOArOTOBKA K MO-
NeTy KOCMUYecKnx annapatos K JIyHe.

Temoi «Buxpb» npegycmatpuBanach paspa-
60TKa CMUCTeMbl aBTOMATWU3aLWUM MCNbITAHUNA
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Moscow  Olympiad; elaboration and
production of the automated projecting
system in radio-electronics ARM2-01
(construction designing);

1981 - several people of the RPA staff
awarded with the State prize of the USSR for
the computer complexes SM-3 and SM-4
elaboration and production (A. Nezabytovskyi,
V. Afanasiev, S. Zabara);

1982 - elaboration and production of the

automated projecting system in
radio-electronics ARM2-5 (micro-program
designing);

1983 - creation of a new computer model
SM-1420 and its production;

1984 — group of employees awarded with
the State Prize of the Ukrainian SSR for the
elaboration of the KODIAK automated complex
for diagnostic control of the complicated
blocks of hardware (V. Sidorenko, M. Berstein,
0. Rukkas);

1985 - elaboration of the new SM 1420-1
computer model;

1986 — elaboration of SM-1425 was over;
the complex ARM2-01 awarded with the
Leipzig international fair gold medal; the
computer SM-1800 is working successfully at
the floating station «Severny Polyus 28»
(North Pole 28);

1987 - first production of the new SM-1814
computer model for exploitation in the hard
industrial conditions;

1988 - elaboration completion of the
personal computers «Poisk-1» and «Nivkay;

1989 - control computer complex SM-1702
creation; computer SM-1425 first production.

The bright example that can describe the
creative style of the working team would be
the «Vikhr» project (under the direction of 0.
Sladkov). In 1960s the Soviet space program
was developing blusterously; the first Earth
artificial satellite was launched; a man has
visited space for the first time; the
preparation for the space apparatus flight to
the Moon was started.

The «Vikhr» project was aimed to elaborate
the automation system to test launch vehicle
of the space ships, designed for the Moon
flights. The task was to gather a large amount
of information from sensors, installed on the
engine, in a short time (up to 300 sec) and
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MaplueBbIX JBUraTeNeil KoCMUYeckux anmnapa-
TOB, NpefjHa3HavYeHHbIX A5 noneta k JlyHe. 3a-
Aaya 3akitoyanack B cbope 3a KOPOTKOe BpeMms
(8o 300 cek) 6onblWworo KoanMyecTsa HhopMa-
LMK C AATYMKOB, YCTAHOBNEHHbIX HAa ABUraTene,
W nocnepytoleit 06paboTke ee yxe He B pe-
aNnbHOM MaclwTabe BpeMeHH.

B kauecTtBe afpa cucTeMbl BbIOPanM MalnHy
«[lHenp», ogHaKo ee NPULNOCH CyLWEeCTBEHHO
MOAepHM3MpoBaThb. bbina ycoseplleHcTBOBaHA
cucTema npepbiBaHWiA, paclimpeHa oneparus-
Hasf namatb ¢ 512 po 4096 26-T1 pa3psALHbIX
CNoB, pa3paboTaHbl YCTPOIICTBA CBA3M C 0ObEK-
ToMm. K oceHn 1965 r. Bce usgenus no teme
«Buxpb» ObIAKM M3rOTOBAEHbI U NOCTaBfEHbI B
KOHCTPYKTOpCKOe 6t0po [MaBHOMO KOHCTPYKTO-
pa kocmuyeckux cuctem (r. Koponés Mockosc-
Koit 06J1.). 34ech e, NOMMMO NofpasaeneHuii,
3aHMMaloWmxcs pa3paboTKOi KOCMUYECKUX
annapartoB U CUCTEM, HAXOAWUNCA LEHTP ynpas-
NeHUA KOCMUYECKUMU NofieTaMu.

PaboTbl no cucTeme GblAM yCMEWHO 3aBep-
WeHbl B YCTaHOBNEHHble Cpoku. BHeppeHue
CUCTEMbI MO3BOJIUNIO CYLIECTBEHHO COKPaTUTb
BPEMS MWCNbITAHWIA MapleBbiX ABUratenen
«nyHHUKoB». W B Tom, yto CCCP nepsbiM ocy-
LWeCTBMUA NONeT KOCMUYeCcKux annaparos K Jly-
He, 06/1eT u doTorpadmpoBaHue ee 06paTHOI
CTOPOHbI, MATKY0 MOCafKy annaparta Ha JIyHy,
€CTb U YacTUyKa TPyAa YUYeHbIX, UHKEHEepOB W
NPOU3BOACTBEHHWNKOB YKpauHbl.

Beipatowytocs ponb B CTaHOBNEHWM W pacl-
BeTe «InekTpoHmalay (70-e — 80-e rofbl npoLl-
NIOTO BeKa) Cbirpanu OUPEeKTop 06befuHeHUs
Annonunapuit ®efopoBuy He3abbIToBCKMI 1
ero 3amectutens u gupektop WHctutyta nepu-
thepuitHbIX ycTpoicTB 06beanHeHus CTaHucnas
Cepreesuy 3abapa.

B HacToslee BpeMs «INeKTPOHMaLL» Cylle-
CTBEHHO CHMU3UI 006BEMB NPOM3BOACTBA
CpefCTB BbIYNCNUTENbHOW TEXHUKN. Tem He me-
Hee ero pyKOBOAWTENAM YOANoCb COXPaHUTH
OCHOBHble Kaapbl pa3paboTyMKOB KOMMbloTe-
pOB, U 3TO ABNAETCA 3a/0rOM BO3POXAEHUA
nepBeHLA KOMMbIOTEPHON MPOMbILLIEHHOCTU B
YkpauHe [1, 5, 6, 7].

then process them later.

The core of the system consisted of
computer «Dnepry», though it had to be
significantly modernized. The interruption
system was improved, the main memory was
extended from 512 to 4096 26-bit words, and
the object communication device was
elaborated. By the autumn of 1965 all parts of
the «Vikhr» were produced and delivered to
the design bureau of the Chief designer of the
space systems (Kaliningrad city in the Moscow
region). In addition to the departments,
which worked on the elaboration of the space
ships and systems, the center for space flight
monitoring was also situated there.

The works on the system were successfully
finished on time. Its implementation helped
to decrease the testing time of the launch
vehicles for the «lunokhod». Thus, Ukrainian
scientists, engineers and manufacturers
contributed into the first flight of the Soviet
spacecraft to the Moon, photographing of its
dark side, safe landing of the spacecraft on
the Moon.

The Director of the RPA «Elektronmash»
Appolinary Nezabitovsky and his deputy and
Director of the Institute of peripheral devices
Stanislav Zabara played an outstanding role in
the enterprise establishing and blooming
during the 70-80th of the last century.

Unfortunately, nowadays the «Electron-
mash» essentially decreased the computer
technique production volums. But its leaders
managed to save the team of the computer
creators, which would definitely help to revive
the pioneer enterprise of the computer
industry in Ukraine.



Bce Ha4YayoChk C YIPABIAKIEN MallMHE <JHeIIp>»

Anonnuxapuii ®edoposuy Hezabumosckutli —
dupekmop HIIO0 «3nekmpoHmawu» ¢ 1965

no 1986 2. K koHuy 70-x 22. 8 HI10 pabomanu
6osee 10 moic. yenosek. 06veduHeHUe cmaso
KpynHeliwum 8 6biswem CCCP nocmaswjukom
YNPasAAIOUWUX U BbIYUCTUMEIbHBIX MALWUH

Apollinariy Nezabitovsky — Director of SPA
«Electronmash» from 1965 until 1986. By the
end of 70th SPA employed over 10 thousand

| people and became the largest producer of the
| control and computing machines in the former
USSR

Kuesckoe Hay4Ho-npou3godcmsetHoe
06beOuHeHUe «IIeKmpoHMaw»
(paHee 3a800 BYM) co3daHo 8 1965 2.
no uHuyuamuse MHcmumyma
KubepHemuku AH YkpauHsl,
nodoepxaHHol npasumesnbcmsaom

Ynpasnatowwas seryucnumensHas mawuxa [JHenp-2.
Ha4ano seinycka 1967 2.

Control computer «Dnepr-2» production
begun in 1967 and continued

Cma+ucnas Cepeeesuy 3abapa, 3amecmumesns dupekmopa ¢ 1972 2.,

a 3amem 8 meyerue 20 nem dupekmop Hay4Ho-ucciedosamesnbcKo2o
uHcmumyma nepugepuliHsix ycmpouicms HI10 «InekmpoHmaiu.
[na8HbIT KOHCMPYKMOp pA0a MAWUH U MHO2UX nepugeputiHbIx
ycmpoliicms, sbinyweHHbix 8 HIT0 «InekmpoHmat», a makxe cpedcms
asmomMamu3ayuu nNpoekmMuposaHus U KOHMposa cpedcms
BbIYUCUME/IbHOU MexHUKU

Stanislav Zabara - deputy director since 1972 and then director of the
Scientific Research Institute of Peripheral Devices at the SPA
«Electronmash»; general designer of many machines and peripheral
devices produced by «Electronmash» and also devices for the projecting
automation and computing technique devices control

Ynpasnawowuwul seiqucnumenbHbil
Komnnekc M4030-1. Co3daH 8 1973 e.
8 HI10 «3nekmpoxmaw». nasHbIl
koHcmpykmop C.C. 3abapa

Control computer complex M4030-1
developed in 1973 at the SPA
«Electronmash», general designer
S.Zabara

Kiev scientific and production
association «Electronmash»
(previously plant VUM) established in
1965 as an initiative of the Institute
of Cybernetics, AS Ukr.SSR, supported
by the Government

Ynpasnsowwul seiqucnumensHeil KOMNaeKc eOUHoL cucmembl MabIX
Komnblomepos CM-4. B 70-x — 80-x 22. HI10 6b110 copueHmuposaHo
mMuHucmepcmsom npubopocmpoerus CCCP Ha 8binyck mawuH cemelicmsa CM 3BM

Control computer complex of the unified small computer system SM-4.
In the 70th-80th of XX century SPA was oriented by the Ministry of
Instrument Building to produce machines of the SM ECM type

Yuenvie Incmumyma kubepHemuku AH YkpauHs!
8 HI10 «3nekmpoHmaiuy. 1989 2. Cnesa Hanpaso:
W.J. Bolimosuy, B./. Peibak, b.H. ManuHosckud,
C.C. 3a6apa, B.[. Conosees, C.b. loepebuHckud.
bonbuyro pons 8 passumuu HIO0 celepana nomowb
yyeHbix UK AH YkpauHsl

The scientist from the Institute of Cybernetics, AS Ukr.SSR,
in the SPA «Electronmash». 1989. From left to right:
LVoynovich, A.Rybac, B.Malinovsky, S.Zabara, V.Solovyov,
S.Pogrebinsky. The help from the IC scientists played an
important role in the development of SPA




Haum 3eMIIaKm—
KOMIIBIOTEPHEIE IIMOHEPEHI

Muxaun Anekcanpposuy Kapues.
3ano3panoe npusHaHue

Kapues M.A. (1923-1983) npuHapnexuT K
TOV KaTeropum yyeHblx, NoNHOe Npu3HaHue or-
POMHbIX 3aCNyr KOTOPbIX NPUXOAMUT NULLbL NOC-
ne cmepTu. AKaeMnyeckas 3nuTa He yaocTou-
Jla ero BbICOKMX 3BaHWUN. Jlnwb pecstb neT
CNYCTA NOC/E ero YX0Aa W13 XU3HN OCHOBAHHbI
umM HayyHo-uccnepoBaTenbCKUN UHCTUTYT Bbl-
yucnuUTeNbHLIX Komnaekcos (MockBa) noayyun
MMs CBOEro co3parens.

KomnbloTepHas Hayka M TeXHWMKa 6Obian ero
npu3BaHueM. IM oH nocesLan Bce CBOe BpeMs
— Ha paboTe, OMa, HA OTAbIXE.

Muxaun Anekcangposuy Kapues pogunca B
Kunese 10 mas 1923 r. HakaHyHe BOWHbI CEMbS
nepeexana B Ogeccy. B nepsbie gHu Benukoii
OTeyecTBEHHO BOMHbI €r0 NPU3BaNMN B apMULO.
Mocne gemobunusaumm M.A. Kapues noctynun
B MOCKOBCKMII 3HEpPreTU4ecKUinM MHCTUTYT Ha
papmoTexHuyeckuit dakynbter. Ha TpeTbem
Kypce 3KCTEPHOM CAa/N 3K3aMeHbl 3a chepyto-
wuin rog n B 1950-m, Oyayunu CTyaeHTOM 5-ro
Kypca, Hayan paboTatb B N1abopatopumn deKT-
pocuctem IHepretuyeckoro nHctutyta AH CCCP
(no coBMecTUTENbCTBY). 3A4€Ch MONOAOI Ucche-
[0BaTeNb MPUHAN y4YacTue B pa3paboTke OAHOIA
n3 nepsbix B CoBeTrckom Coto3e BblYUCAUTENb-
HblX MawWH — M-1. B 1952 r. Muxaun Anekca-
HAPOBUY HAaNpaBWUIN B IHEPreTUYeCKU UHCTU-
TyT AH CCCP, roe oH 6bin 3aunciieH B 1abopato-
pUI0O 3NEKTPOCUCTEM MIAAWMM HayYHbIM COT-
pyaHukom. PaspabarbiBas MawuHy M-2,
M.A. KapueB nposiBun He3aypsgHble Cnocob-
HOoCTM. MawwuHa 6bina co3gaHa HeboNbWKM
KonnekTMBOM Bcero 3a nontopa ropa! (B3CM
pa3spabarbiBanach BBOe foMblle U Kyaa Gonee
KpynHbiM Kosnnektusom!). KoHeyHo, mawwuHa
M2 yctynana B3CM no xapaktepucTukam, HO 3TO
Oblna «MalwmnHa conuaHasy (cnosa Kapuesa).

Mo pe3ynbratam Hay4HbIX MCCNeJ0BaHUN, Bbl-
MOJIHEHHBIX MPU pa3paboTke MawuHbl M4M ans
cbema M 06paboTKM AaHHbIX C PafiM00KaToPa,
M.A. KapueB 3awwuTun BOKTOPCKYIO AMccepra-
umio. 3a co3aaHue MaluHbl emy Gblna MpUCYK-
neHa locynapcteeHHas npemus CCCP (1967).

B 1969 r. BbILWIO CEKPETHOE NOCTAHOB/IEHUE
npasutensctea CCCP o co3panuu cynepkomnb-
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Our Compatriots -
Computer Pioneers

Mykhail Kartsev.
Late recognition

M. Kartsev (1923-1983) is one of those
scientists, whose profound achievements got
official and whole recognition, unfortunately,
only after death. The academic elite didn't
award him with high ranks.

Computer science and technique was his
calling. He devoted to it all his time - at work,
at home, on vacation.

Mykhail Kartsev was born in Kiev on March
10, 1923. Before the war his family moved to
Odessa. At the first days of the Second World
War he was drafted to the army. After
discharge he studied at the radio technical
department of the Moscow Energy Institute.
At the third year of studies he passed the
examinations for the next year without
attending lectures and in 1950, being the
fifth year student, he becomes a part-time
employee at the laboratory of electronic
systems in the Energy Institute of the AS of
the USSR. Over there young scientist
participated in the one of the first USSR
computer M-1 elaboration process. In 1952
he got a job of the young research worker in
the laboratory of the electronic systems at
the Energy Institute of the AS of the USSR.
Working on the computer M-2, M. Kartsev
demonstrated his great talent. A small group
of people created the machine only in a year
and a half! (it took twice longer to produce
BESM and the team was much bigger!) Of
course, the characteristics of the M-2 were
lower than those of the BECM, but it was a
solid machine (by Kartsev words).

M. Kartsev defended his doctoral thesis on
the results of the research, done during the
elaboration of the M-4M that was designed for
the computer gathering and processing of the
radar data. For the construction of the
machine he was awarded with the State Prize
of the USSR (1967).

In 1969 the USSR government issued
decree to create computer M-10. In December
1973 its industrial sample was tested, its serial
production had begun and lasted for more

CCCOCBC8CDCEC2D1CAC8C920C12ECD 2E 20 D5 D0 CO CD C8 D2 DC 20 C2 C5 D7 CD CE

totepa M-10. K pekabpto 1973 r. pa3paboTka
MallMHbl Obina 3aBepluieHa, Hayanoch ee ce-
puitHOe nNpou3BOACTBO, KOTOpOE NpPOAOIKa-
nocb cabilwe 15 net. bbino BbINyLWEHO HECKOb-
KO [LeCATKOB KOMMEKTOB, GOJbWINHCTBO U3 KO-
TOpbIX 3KCMIyaTUpyoTCA M cerogHs. Ha 6ase
MawWwmnH M-10 nocTpoeH pAg MOLWHBIX BbIYUCIU-
TeNbHbIX KOMNNeKcoB. B 1976 rogy, «paboTas»
B O[IHOM U3 TaKux Komnnekcos, M-10 BmecTe c
MaTeMaTuyeckum obecneyeHueM yCnewHo Bbl-
AepKana rocyaapcTBeHHble UCMbITaHUA.

BbluncnutensHas mawmnHa M-10 npepcrasns-
na coboil MHOTONPOLECCOPHYIO CUCTEMY CUHX-
POHHOrO TMNA M OTHOCMAACh K MalWMHAM TpeTb-
€ro NOKONEHNA: OCHOBHbLIMM IOTMYECKUMU 3ne-
MeHTaMu B Heil OblIM MUKPOCXeMbl cepumn 217
(«Mocon»). MawunHa npepHasHadyanacb Ans
obecneyeHns paboTbl CNOXKHBIX aBTOMATU3UPO-
BaHHbIX CUCTEM yNpaBNEHNs B peanbHOM MacLl-
Tabe BpeMeHH, a TaKXKe MOrna peLlaTb WUPOKKil
Kpyr Hay4YHO-TexHWYeckux 3apay. HemHoro yc-
Tynas no NpoM3BOAUTENbHOCTU (M3-33 Heco-
BEpLWEHCTBA 3/IEMEHTHOW UM KOHCTPYKTUB-
HO-TeXHOMOrnyeckon 6asbl) NOABMBLIEMYCS
amepukaHckomy cynepkomnbtotepy «Cray-1»,
cynepkomnbioTep M-10 npeBocxogun ero no
BO3MOXHOCTAIM, 3a/0KEHHbIM B apXUTEKTYpY.
OHKM onpepenstoTCA YNCAOM MALINHHBIX LMKIOB
(B cpefHeM) Ha OAHY BbINONHAEMYIO Onepa-
umio. Yem oHO MeHbLUe, TeM 6oNlee COBEpLUEHHA
apxuTekTypa KomnbloTepa. Ona M-10 Takoe
yucno coctasnser ot 0,9 po 53 (pna Bcero
cnekTpa onepauuit), a pna «Cray-1» — 01 0,7 o
27,6.

MawwuHa paspabaTbiBanacb Ans CUCTEMbI
npefynpexaeHna O pakeTHOM HanafgeHuu, a
TaKe 418 obuero HabnogeHMa 3a KocMuyec-
Kum npoctpaHcTBom. WHdopmauus 06 3Tom
Bnepeble nossunacb B «[paBge» 1 anpens
1990 r. (cTatba A. TopoxoBa «CrtosHMe npw
Mectpanosey). 3apayell cuctembl Gbin0 obec-
neynTb BOEHHO-MONUTUYECKOE PYKOBOACTBO
CCCP pocTtoBepHo# MHoOpMaLueidr 0 BO3MOX-
HOM yrpo3e paKkeTHOro HanafeHus 1 06CcTaHoB-
Ke B KOCMOCe (ceifyac Ha 0K0N03eMHbIX opbu-
Tax HaxoAMUTCs 0K0NO 17 ThbiCAY 0OBEKTOB pas-
JINYHOTO NPOMCXOXAEHMA, BKIIOYAsA [ENCTBYIO-
L1e 1 OTCAYXKUBLUKE CBON CPOK CMYTHUKM, KYC-
Ku pakeToHocuTenei u np.). MepBblit 3wenoH
CUCTEeMbl NpefynpexeHns 0 pakeTHOM Hana-
LEHUN — KoCcMUYecKkuii: o cakenam 3anyckae-

than 15 years. Several dozens of sets were
produced; most of them are still in use today.
Several powerful computer complexes were
created on the basis of the M-10 machines.
Working in one of them, the machine M-10 and
mathematic applications passed successfully
state examination in 1976.

The computer M-10 was a
multiple-processor system of synchronous
type and belonged to the machines of the
third generation: its main logical elements
were microcircuits of 217 series «Posol»
(«Ambassadory»). The machine was used to
service complicated automated control
systems in the real time scale, and also was
able to solve a wide range of scientific and
technical problems.

Being bit less productive than the American
supercomputer «Cray-1» (due to imperfect
elemental and technological base), the
computer M-10 was better in terms of
architecture possibilities. They are defined by
the average number of machine cycles per one
operation. The lesser is number, the better is
architecture. This number for M-10 was
between 0,9 and 5,3 for the whole spectrum of
operations, and for the «Cray-1» — between 0,7
and 27,6.

The machine was elaborated for the
System of Missile Attack Prevention (SMAP)
and also for the general observation of the
outer space. The information about it
appeared for the first time in the «Pravda»
newspaper (April 1, 1990, an article by
A. Gorokhov «Standing on Perestryalove»).
The task of the system was to provide the
USSR military and political authorities with
the reliable information on the missile attack
threat and on the situation in the space
(nowadays there are around 17 thousand
objects of different origin, including
functioning and non-active satellites, pieces
of carrier rockets flying at the near-Earth
orbits). The first division of SMAP is cosmic,
the satellites recorded the rockets launch by
the flame of their engines. The core of the
system is its second on-land division, which
includes powerful radar stations, situated in



MbIX PAKeT CMyTHUKM 3acekatoT ux crapt. Koc-
TAK CUCTEMbl — €e BTOPOI, Ha3eMHblii 3LIENOH,
BK/IIOYAIOIWMA MOLLHbIE PafMONOKaLMOHHbIE
CTaHLMWK, PacCnonoXeHHble MO OKpauHam CTpa-
Hbl (B0 pacnaga CCCP ux 6bino AeBATb — MOA
Puroii, Mypmanckom, [eyepoii, WpkyTckom,
banxawom, Munreyaypom, Cesactornonem, My-
KayeBbiM), a TaKXe CeTb BblYUCAUTENbHbIX
KomnieKcoB Ha 6asze M-10.

K Hauany 80-x rogos XX Beka M-10 obnagana
HaWBBICIIMMY NPOM3BOAUTENBHOCTbIO (20-30
MJIH. Omepauuit B CeK.), EMKOCTbIO BHYTPeHHeM
NaMATU W NPOMYCKHOM CMOCOOHOCTbIO MYALTMM-
NeKkcHoro kaHana, pocturHyteimmu B CCCP. Bnep-
Bble B MUpe B Hell OblN peanu3oBaH psaf HOBbIX
NPOrpeccuBHbIX pPeLieHnii, B TOM YnCne: npepyc-
MOTpPEeHa BO3MOXHOCTb CMHXPOHHOTO KOMMIEK-
CMPOBaHMA [0 CEMU MALIVUH NPU NPAMOM (MUHYS
MYNETUNIEKCHBINA KaHan) obMeHe MHdopMaLmeil
MeXfy NporpamMMamiu OTAENbHbIX MALIUH W fUHA-
MWUYECKOM pa3feneHun 0bopyaoBaHWs; peanu-
30BaHa aBTOMaTyecKas NepecTpoiika nons npo-
LLeCCOPOB; B COCTAB 3/IEKTPOHHbIX BbIYUCTUTENb-
HbIX MalWH BBEAEH BTOPO YPOBEHb BHYTPEH-
Heil NaMATM eMKOCTbIo 6osiee 4 MJIH. 6aiT ¢ npo-
M3BONbHBIM [OCTYNOM; 06ecneyeH BHeLWHMIA 06-
MEeH C 0601MU YPOBHAMU BHYTPEHHEN NaMATH.

HoBu3Ha TexHUYECKMUX pelleHui Obiia 3aLu-
lieHa 18 cBUAETENbCTBAMMU HA U306pPETEHNA U 5
CBMAETENbCTBAMM HA MPOMbILLNEHHbIE 06Pa3Libl.

B 1978 r. M.A. Kapues pa3sepHyn paboTbl no
CO3/1aHWI0 HOBOII MHOTONPOLLECCOPHON BEKTOP-
HOW BbIYMCIUTENBHOW MALWHbI, MCNONb3YA
OMbIT, MONYYEHHbIY NPY pa3paboTKe, U3rOTOBIE-
HUW U 3KcmtyaTaummn mawuH M-10 u M-10M, a
TaK)Xe HOBeWlluMe JOCTUXEHUA B TEXHONOTUU W
3/IEKTPOHHON TexHUKe. PeleHo 6bl10 NpUCBO-
WUTb 3TOI MalLMHE ycnoBHOe 0603HaueHne M-13.

M-13 cTana mawwuHOW 4YeTBEPTOro MoKoje-
HUA. B kayecTBe 3neMeHTHOM 6a3bl B HEl ObLN
UCMOJIb30BaHbl OOMbIUME WHTErpasbHble CXe-
Mbl. B apxuTekType 3TON MHOrONpOLECCOPHOA
BEKTOPHOI MallWHBbl, NPeAHA3HaYeHHO B nep-
BYlO ouyepefb Anf 06paboOTKM B peanbHOM
MaclTabe BpeMeHu 6OMbLINX MOTOKOB UHDOP-
MaLuW, MpeayCMOTPEHbl YeTbipe OCHOBHbIE
YacTW: LEeHTpanbHas MpoLeccopHas YacTb, an-
napatHble CpeAcTBa MOAAEPXKM OnepalmoH-
HOM cucTeMbl, abOHEHTCKOe ConpsiXeHue, cne-
LManu3npoBaHHas NpoLeccopHas YacTb.

B M-13 BnepBble peanu3oBaHa anmnapatypa
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the different parts of the country (there were
nine of them before the Soviet Union
collapse: nearby Riga, Murmansk, Pechora,
Irkutsk, Balkhash, Mingechaur, Sevastopol,
Mukachevo), and also the network of
computer complexes based on M-10.

Before 1980s the computer M-10 had the
highest productivity (by some estimations
20-30 million of operations per second),
capacity of the core memory and carrying
capacity of the multiplex channel in the USSR.
For the first time in the world several
progressive solutions were realized in the
machine; the possibility to interconnect up to
7 computers synchronously during the direct
(passing the multiplex channel) information
interchange between the programs of separate
machines and dynamic equipment allocation;
the automatic reorganization of the
processors' field was available; the computer
got the second level of the inherent memory
with capacity over 4 million bytes with easy
access; the external interchange between both
levels of memory was provided.

The novelty of the technical solutions was
protected by 18 invention certificates and 5
certificates on industrial samples.

In 1978 M. Kartsev initiated the works on
new multi-processor vectorial computer; he
utilized the experience gained during
elaboration and production of the M-10 and
M-10M, and also the modern achievements in
technology and electronic technique. The
machine was conventionally called M-13.

M-13 became the machine of the 4th
generation. The big circuits were used as the
elemental base. This multiprocessor vector
machine architecture was designed to support
real time large flows of information processing
and consisted of four main parts: the central
processing unit, the hardware devices for the
operation system, communication device and
the specialized processing unit.

In the multi-processor system of the IV
generation M-13 some new technologies were
used for the first time: the equipment of the
post-operational cycles, which provided the
independent work of the program regardless
the number of processors in the system; the
equipment for the segment-page memory
organization, which extended the capacity of
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noonepaumoHHbIX UMKNoB (obecneynBaroLas
He3aBMWCMMOCTb NPOrpaMMbl OT YMcna npouec-
COpOB B CMCTEME), annapatypa CermeHT-
HO-CTPaHWYHOW opraHu3auuu namatu (nepek-
pbiBalolLas BO3MOXHOCTU (DalnoBoOi cucTe-
Mbl), MPOrpaMMHO-ynpaBsemblii nepucdepui-
HbIil NpoLeccop ANs onepauuii Tuna npeobpa-
30BaHua Oypbe, Yonwa, Agamapa, ®peHens,
BbIYMCNEHNA KOPPENALMOHHBIX  (QYHKLMIA,
NpocTpaHcTBeHHo punetpauun u T1.n. Cpep-
Hee ObICTPOLECTBIUE LEHTPANbHOI YacTh — [0
50 MNH. onepauuit B cekyHAy (unu fo 200 MiH.
KOPOTKMX onepauuil B CeKyHAYy), BHYTPEHHAs
namaTb — f10 34 M6aiiT, CKOpoCTb BHElWHEro 06-
MeHa — 1o 100 M6aiiT B ceKyHAY, IKBUBAJIEHT-
Hoe ObicTpofeiicTBue nepudepuitHoro npo-
Lileccopa Ha cBoeMm Kiacce 3agay — [0 2 MUAu-
apaoB onepauuii B CekyHay.

Hosatopckue poctmxennsa M.A. Kapuesa
oTMeyeHbl opaeHamu JleHuHa (1978), Tpygoso-
ro KpacHoro 3Hamenn (1971), «3Hak noyeta»
(1966), Mepanbio «3a pobnecTHbll Tpya». B
1967 r. emy 6bina npucyxaeHa focynapcrseH-
Has npemus CCCP.

23 anpens 1983 r. yyeHoro He cTano. Cnyc-
1A 10 net B 1993 r. HayyHo-uccnegoBarenb-
CKOMY WHCTUTYTY BbIYUCIUTENbHBIX KOMMMEK-
COB 6blINI0 NPUCBOEHO WUMs €ro OCHOBATeNs —
Muxauna Anekcanpposuya Kapuesa [5, 6].

TBOpeL TPOMYHOTO KOMNbloTEpa

Yuack Ha nocnegHem Kypce MockoBcKoro ro-
CYLApCTBEHHOrO yHUBEpPCUTETa M roToBA Aun-
NIOMHBII NPOEKT, OyAyWuMii co3aarens nepeoro
1 eMHCTBEHHOTO B MUPe TPOUYHOTO KOMMbO-
Tepa Hukonaii MetpoBuy bpyceHuos (poguncs
B 1925 r. B [IHeNpoA3epKUHCKE) CTONKHYNCSA C
HEOOXOAMMOCTbLIO pacyeTa CHOXKHbIX Tabauu.
YKe Torfa oH 0CBOMA YMCNEHHble METOAbI Bbi-
YUCNIEHMIA M cOCTaBUN TabaMUbl AUdPaKLUK Ha
3/IMNTUYECKOM LMIuHApe (M3BECTHbI KaK Tab-
nnubl bpyceruosa). Tak 3aknageiBancs hyHaa-
MEHT ero AeATeNbHOCTW B 06/MacTW BbIYUCIU-
TeNbHON TexHUKkM B MOCKOBCKOM rocypap-
CTBEHHOM VHUBepcuTeTe.

Ero HayyHbll pyKoBOAWUTENb aKafeMUK
C.J1. Coboner 3aropenca upeeil cospaHua ma-
JI0r0 KOMMblOTepa, MPUrOZHOT0 MO CTOMMOCTH,
pasmepam, HaAeXHOCTU ANA UHCTUTYTCKUX Nna-
6opatopuii. OH opraHM3oBan ceMuHap, B KOTo-
pom yuyacteoBanu M.P. lypa-bypa, K.A. Ce-

the file system; program controlled peripheral
processor for operations like Fourier, Welsh,
Adamar and Frenel transforms; calculation of
correlation functions and spatial filtering etc.
Average speed of the central part was up to 50
million operations per second (or up to 200
million of short operations per second),
built-in memory was up to 34 MB, external
interchange speed — up to 100 MB per second,
equivalent speed of the peripheral processor
on its type of tasks was up to 2 billion of
operations per second.

For his innovative achivements M. Kartsev
was awarded with the Lenin Prize (1978), with
the «Red Labor Banner» order (1971), with
«Sign of Honor» (1966) and with the medal
«For Courageous Work». In 1967 M. Kartsev
was awarded with the State Prize of the USSR.

On April 23, 1983, he passed away. After 10
years in 1993 the Research Institute of
Computer Complexes (Moscow) was given the
name of its founder — Mikhail Kartsev.

Creator of the ternary computer

Being a senior student at the Moscow State
University and working on his graduation
diploma project, the future creator of the first
and the only in the world ternary computer
Nikolay Brusentsov (born in 1925 in Dnepro-
dzerzhynsk, Ukraine) bumped into necessity
to calculate the complex tables. By that time
he had already got to know numerous
calculating methods and composed the
diffraction tables on elliptic cylinder (know as
Brusentsov tables). Thus, the base for his
activity in the field of computer engineering
at the Moscow state University was formed.

His scientific advisor academician
S. Sobolev was interested in creating a small
computer, which would have price, size and
reliability good enough to use it in the
institute's laboratories. In the seminars that
he organized took part such scientists as
M. Shura-Bura, K. Semendyaev, E. Zhogolev
and, of course, S. Sobolev himself. They
analyzed the disadvantages of the existing
machines, discussed the commands system
and structure, which is now called the
architecture, examined the variants of
technical realization, being inclined to
magnetic elements, as transistors didn't exist



meHpases, E.A. Xorones u, kKoHeuHo, cam Cep-
reii JIbBoBWMY. AHaNM3MpOBaNu HefoCTaTKN Cy-
LWeCTBYIOWMX MalKMH, NPUKULbIBAAN CUCTEMY
KOMaH[, 1 CTPYKTYpy (Tenepb 3T0 Ha3blBAKOT ap-
XUTEKTYPOI), paccMaTpuBanu BapuaHTbl Tex-
HUYEeCKOW peanu3aliuu, CKIOHAACb K MarHUT-
HbIM 3/1leMeHTaM, NOCKOJIbKY TPAaH3UCTOPOB elle
He 6bl110, NaMnbl UCKIOYANNCh, @ CEPAEYHUKM U
ANoabl MOXHO OblIO OCTATh U BCE CAeNaTh ca-
mum. Ha opHom 13 cemuHapos (23 anpens
1956 r.) ¢ ydactuem C.J1. Co6oneBa Obinu
chopmMynMpoOBaHbl OCHOBHblE TeXHUYecKue
Tpe6oBaHUS K CO3[AHMIO MANOro KOMMbOTEPA.
PykoBoguTenem u BHayane efMHCTBEHHbIM UC-
nonHUTENEeM pa3paboTKu HOBOTrO KOMMblOTepa
Obln HasHadeH H.M. BpyceHuoB. 3ameTum, 4to
pedyb Wna O MawWuHe C ABOWMYHOW CUCTEMOWA
CYMCNEHMSA HA MATHUTHbBIX d/1eMeHTax.

MmeHHo Torga y H.M. bpyceHuoBa BO3HMKIA
MbIC/1b MICNOMIb30BaTh TPOMYHYIO CUCTEMY CUUC-
nenus. OHa no3Bonsna co3aarb 04eHb MPOCTbIe
W HafleXKHble 3NEMEHTLI, YMEHbLIANa Ux Konu-
YeCTBO B MallKMHe B CEMb Pa3 MO CPABHEHUIO C
apyrumu anemeHTamu. CyllecTBEHHO COKpalLLa-
nuck Tpe6GoBaHMUA K MOWHOCTU UCTOYHMKA NU-
TaHWsA, K 0TOPaKOBKE CepAEeYHUKOB U AMOLOB,
W, TNaBHOE, MOABAANACh BO3MOXHOCTb UCMOJb-
30BaTb HaTypaNbHOe KOAMPOBAHME YUCen
BMECTO NPUMEHEHUS NMPSMOro, 06PaTHOTO U f10-
MOJIHUTENIbHOTO KofJa Yucen.

B 1958 r. coTpyaHuKM nabopatopumn (NoyTu
20 yenoBeK) CBOMMMW pyKaMu U3roTOBUIW nep-
Bblii 06pa3sel, MalwmHbl. OHWU NPOCTO NUKOBANMK,
Koraa Ha [ecaTbll AeHb KOMMIEKCHON HanafjKu
KoMmnbtoTep 3apaboTan! Takoro B npaKTuKe Ha-
NafiuMKOB pa3pabaTbiBaeMbixX B T€ rOAbl MALIWH
ele He 6bi10! MawunHy Haseanu «CeTyHby» (oT
peyku, 4To npoTekana Henoganeky ot Mocko-
BCKOTO YHUBepcuTeTa).

MocraHoenennem CoemuHa CCCP cepuitHoe
MPOU3BOACTBO MalMWHbl «CeTyHb» GblN0 Nopy-
yeHo KazaHcKkoMy 3aBofly MaTeMaTuyeckux ma-
wuH. KOHCTPYKTOPCKYO AOKYMEHTALMIO HA Ma-
WKHY pa3paboTanyu B cneuuanbHOM KOHCTPYK-
Topckom 6topo WHctutyta KnbepHetukn AH
YCCP. MMepBblit 06pa3ew, MalWNHbI JEMOHCTPHU-
poBasics Ha BricTaBKe JOCTUKEHUIA HAPOZHOTO
xo3s1cTBa B Mockse. Bropoii npuwnocs cpa-
BaTb HAa 3aBOJIe, NOCKOJIbKY 3aBOLCKME HaYalb-
HUKW NbITaANCb A0KA3aTh, YTO MALIWHA, MPUHA-
Taa MexBe[OMCTBEHHOW KOMUCCUEN W ycneL-
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at the time; they rejected vacuum tube diodes
at once, choose easy accessible mandrels and
semiconductor diodes and decided to do
assembly by themselves. At the seminar on
April 23, 1956, with S. Sobolev participation,
the main technical demands to the small
computer composition were formulated.
M. Brusentsov was appointed the head and, at
first, the only executant of the works. It
should be emphasized that it was all about the
machine with binary notation using magnetic
elements.

At that moment M. Brusentsov got an idea
to use the ternary notation. It made possible
to create very simple and reliable elements
and to reduce their number in the machine by
factor of seven. It also reduced the demands
to the capacity of power supply, to the
rejection of mandrels and diodes, and above
all, the opportunity appeared to use the
natural number coding instead of the direct,
inverse and additional codes.

In 1958 the laboratory staff (there were
almost 20 of them at that time) assembled
the first sample of the machine with their
own hands. They were excited like children,
when after 10 days of tuning the computer
came out alive! It was the first case like that
in the practice of the machine creators and
tuners of those years. The machine was called
«Setun» after the river nearby the Moscow
University.

The Council of Ministers of the USSR
decreed that the Kazan plant of mathematical
machines would be responsible for the serial
production of the «Setun» computer. Design
documentation for the machine was prepared
at the special design bureau of the Institute of
Cybernetics of the AS of the Ukrainian SSR.
The first sample of the machine was
showcased at the State exhibition in Moscow.
The second one was tested at the plant,
because the plant administration tried to
prove that the machine, which was evaluated
by the Inter-departmental commission and
worked successfully at the State exhibition,
wasn't good enough to be manufactured.
M. Brusentsov recalls: «We had to align factory
(second) sample with relevant documentation
by our own hands; at the tests it had shown
98% of effective time with only one failure (a

CCCOCBC8CDCEC2D1CAC8C920C12ECD 2E 20 D5 D0 CO CD C8 D2 DC 20 C2 C5 D7 CD CE

HO paboTalolas Ha BbICTAaBKe, HE FOLUTCA ANS
npou3BOoACTBa. «MpULWNOCh COOCTBEHHBIMU Y-
Kamu NpuBECTW 3aBOACKOI (BTOpoi) obpasel
B COOTBETCTBME C Halleln AOKYMeHTauuen, —
BCMOMMUHAET bpyceHL0B, — 1 Ha UCMBITAHWAX OH
nokasan 98% nonesHoro BpeMeHu npu efuH-
CTBEHHOM OTKa3e (Mpobuncs Auog Ha Tenetaii-
ne), a Takxe CONMAHBIA 3anac No KAMMaTuke u
Bapuauuam HanpsxeHus cetu. 30 HoA6ps
1961 r. [MpeKTOp 3aBO/AA BbIHYXAEH 6bln noj-
nucaTb akT, MONOXMWBLUIMIA KOHEL, ero cTapaHu-
AM NOXOPOHUTb HEYrOLHYIO MALINHY.»

Ka3zaHckuit 3aBop BbinycTua 50 KomnbioTe-
poB «CeTyHb», 30 U3 HKUX paboTanyu B BbICIIMX
yuebHbIx 3aBegeHuax CCCP.

K MalwwuHe nposaBuaAn OCTPbIA MHTEpEC 3a py-
OexoM. BHewTopr nonyyunn 3asBku 3 paga Ka-
NUTaNMCTUYeCKUX rocyaapcts Esponel, He ro-
BOPA yXe 0 colcTpaHax. Ho HM ogHa U3 HUX He
Oblna peanu3oBaHa: MUHUCTEPCTBO MpeKpaTy-
N0 BbINYCK MALIWHBI.

Cnepytowmm 6bin1 Komnbiotep «CeTyHb-70» —
MaLWWHa, B KOTOPOI HEW3BeCTHbIE B TO BpeMs
(1966-1968 rr.) RISC-upgeu coepumHuUnucb ¢
npeumMylLecTBaMm TPEX3HaYHOW NOTUKM, TPOUY-
HOrO KOZAa M CTPYKTYPUPOBAHHOIO NporpamMmmu-
poBaHusa J. [enkctpbl. Ins Hee co3ganu aua-
NIOTOBYI0 CUCTEMY CTPYKTYPUPOBAHHOTO Npor-
pPaMMWUPOBaHMA, @ B HEW MHOXECTBO BblCOKO-
3 DEKTUBHbIX, HAAEKHbBIX U KOMMAKTHbBIX MPO-
BYKTOB — TaKUX, KaK KpOCC-CUCTeMbl Nporpam-
MUPOBAHUA MUKPOKOMMbIOTEPOB, CUCTEMBbI
pa3paboTKM TEXHUYECKUX CPEACTB Ha 6ase of-
HOKPUCTaNbHbIX MUKPONPOLECCOPOB, CUCTEMbI
06paboTKM TeKCTOB, ynpaeneHus poboTa-
MU-MaHUMYNATOPaMK, MEQULUHCKUIA MOHUTO-
PVHT 1 MHOTOE Apyroe.

B HacTosLee BpeMs BeTEpaH KOMNbIOTEPHO
TexHukn Hukonan MNetposuy bpyceHuos 3aBe-
[yeT nabopaTopueil 3NEKTPOHHBIX BbIYUCIU-
TenbHbIX MaWWH (haKynbTeTa BblYMCIUTENBHOI
maTemaTukum U kubepHeTuku MOCKOBCKOro ro-
CyLapCTBEHHOTO yHMBepcuTeTa um. M.B. Jlomo-
HocoBa. OCHOBHblE HanpaBieHWA ero Hay4YHoi
LeATeNnbHOCT — apxuTeKkTypa LM(POBbIX Ma-
WWH, aBTOMATU3MPOBaHHblE CUCTEMbI 00yye-
HUWA, CUCTEMbI MPOrPAMMUPOBAHUA AN MUHU— U
MUKpoKomnbloTepoB. KomnbioTep «CeTyHb- 70»
W CErofiHs YCrewHo UCMNoNb3yeTcs B y4yebHOM
npouecce B MOCKOBCKOM roCyAapCTBEHHOM
yHuBepcuTeTe [5, 6].

teletype diode was broken), and also a solid
capacity by means of climate and voltage
variations. On September 30, 1961, the
director of the plant had been obliged to sign
up a document that stopped his attempts to
bury our machine.»

The Kazan plant produced 50 «Setun»
computers; 30 of them worked at the higher
education establishments of the USSR.

The machine sparked the great interest
abroad. The Ministry of foreign commerce had
received requests from capitalistic European
states, not talking about the socialistic
countries. But none of them was realized; the
ministry cancelled the production.

The next computer was «Setun-70», a
machine, which combined the unknown at
that time (1966-1968) RISC-ideas with the
advantages of ternary logics, ternary code
and structured programming of Edsger
Dijkstra. A dialog system of structured
programming was created for it that
contained numerous highly efficient, reliable
and compact products, such as: cross-system
of microcomputer programming, elaboration
systems of technical aids on the basis of
mono-crystal microprocessors, text
processing systems, robot-manipulators
control, medical monitoring, etc.

Nowadays Nikolay Brusentsov, a veteran of
the computer techniques, leads the
computer laboratory at the Department of
numerical analysis and cybernetics of the
Moscow M. Lomonosov State University. His
main research interests are the digital
machines architecture, automated teaching
systems, programming systems for mini- and
microcomputers. The computer «Setun-70»
is still successfully used at the Moscow
University.

Founder of unconventional
computer arithmetic

Israel Akushsky (1911-1992), originally
from Dnepropetrovsk, created the first in the
world specialized computer with the
calculation system of residual classes that had
long exploitation period and productivity of
over 1 million operations per second.

Studying at the Moscow State University, he
began his career as numerator at the Research



0CHOBONONOXHUK HETPAAULUOHHOM
KOMNbIOTEPHOW apUthMeTUKM

N3pauns AkoBnesny Akywckmit (1911-1992)
ponom u3 lHenponetpoBcka. B 50-x rr. mpow-
JIOr0 BEKa CO3AaN NepBylo B MUpPe Creuuannsu-
POBAHHYI0 LM(POBYIO BLIYUCIUTENBHYIO MALLK-
HY C CUCTEMOWA CYMCNEeHUs B OCTATKaX, MPON3BO-
LMTENbHOCTBIO CBbIWe 1 MH onep./c.

Ewe Bo Bpems yuebbl B MOCKOBCKOM rocypaa-
PCTBEHHOM YHUBEPCUTETE OH Hayan paboTarb
BbluMcnauTenem B HayyHo-uccnenoBatenbckom
MHCTUTYTe MaTeMaTuKW W MexaHuKkM MockoBsc-
KOro yHUBepcuTeTa.

WweHHo B 3Tu ropbl (1954-1956) vy
M.A. AKywcKoro BO3HMKNA upes NpUMeHeHuna B
LMMPOBbIX BbIYUCAUTENbHbLIX MALWKWHAX CUCTe-
Mbl CYMCNIEHMS, MO3BONAIOLLEN YCKOPUTD BbIYUC-
nuTenbHbIN npouecc. Ee peanusawymm oH nocss-
TWUN BCIO NOCNEeAyIoLLyio X13Hb. BHayane aHTy-
3nacT-uccneposatens paboran B CneyuansHom
KOHCTPYKTOPCKOM 610p0-245, CHayana craplimnm
Hay4HbIM COTPYAHWUKOM, @ 3aTeM 3aBefytolunm
nabopatopueil MaTeMaTUYECKOro oTaena. 34ech
NoA ero pyKoBOACTBOM U Obin pa3paboTaH cre-
LLMann3nMpPOBaHHbIA KOMMbIOTEP BOEHHOIO Ha3-
HayeHMa C UCMONb30BaHMEM CUCTEMbI CYMCIe-
HUA B ocTaTkax. KomnbloTep uMen GbicTpogen-
cTBUe Gonee 1 MIH. onepaLmil B CEKyHAY, YTO B
TO BpPEMS ObIN0 OTPOMHLIM [OCTUKEHUEM.

...Ho He Bce cknapbiBanocb Tak pagyxHo,
XOTA Lenblii paj TEXHUYECKUX pelleHui ypa-
N0Cb 3anNaTeHTOBATh B TaKMX BEAyLMX CTPaHax
Mo BbIYUCIUTENBHON TEXHUKE, Kak Benukobpu-
TaHus, CLWIA, fAnonua. Korga W.A. Akywckuit
y)Ke paboTan B HayYHOM LieHTpe B 3eNeHOrpaae,
B AMepuKe Hawnack GupMa, roToBas K CoBMe-
CTHOMY CO3/aHWI0 HOBOW MaLUMHbI, KHAYMHEH-
HOWM» MAeAMU AKYLICKOTO M HOBEMLWENR 31eKT-
poHHoi 6a3oit CLUA. Vke Benuch npepBapu-
TenbHble neperoBopbl. K.A. Banues, gupektop
HayuHo-uccnepoBaTenbckoro MHCTUTYTa MoJle-
KYNApPHOW 3N1EeKTPOHUKM B 3eneHorpage, roto-
BUNCA K pa3BepTbiBaHUIO paboT ¢ HOBEMWMMY
Mmukpocxemamu u3 CLUA, kak Bapyr U.A. Akyuwic-
KOr0 BbI3Ba/IM B KKOMMETEHTHbIE OpraHbl», rae
0e3 Kakux-1Mbo O0ObACHEHMWI 3asBUIU, UTO
«HayuHblii LeHTp 3eneHorpafa He GyaeT nosbi-
WaTh WHTENNEKTYaNbHbIA noTeHuMan 3anagaly,
u Bce paboThl GbiM npekpalleHsl. K coxane-
HUIO, 3TO BblN HE eAUHUYHBIN ClyYal, KOTAA He-
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Institute of mathematics and mechanics of his
Alma Mater.

In those years (1954-1956) he'd got an
idea to use certain calculation system in the
computers that could speed up calculation
process. He devoted all his life to its
realization. At first, the enthusiastic
researcher worked at the special design
bureau-245 as a senior scientific worker, later
- as a head of the laboratory at the
mathematics department. There he supervised
the elaborations of the specialized computer
for military purpose with the calculation
system of residual classes. The speed of the
computer was more than 1 million operations
per second, which was the profound
achievement of that time.

Yet, not all the things were so optimistic,
although several technical solutions were
patented in the countries leading in computer
engineering (Great Britain, USA, Japan). While
I. Akushsky was working at the scientific
center in Zelenograd, one American company
was ready to cooperate with him in creation of
a new machine «stuffed» with his ideas and
the newest electronic base from the States.
Preliminary negotiations had begun already.
K. Valiev, the Director of the Research Insti-
tute of Molecular Electronics, was preparing to
begin works with the American newest chips.
Suddenly I. Akushsky was called to the
authorities. They proclaimed without any
explanations: «Zelenograd scientific center
shouldn't enrich the intellectual potential of
the West!» And all works were interrupted.
Unfortunately, that was not a solo case, when
brutality and intrigues blocked the way for the
brilliant technical thoughts of I. Akushsky.

Among computer efficiency issues, scientist
paid great attention to the speed and data
compactness. Here he and his students
managed to find several successful solutions.
Thus, one of them helped to compress
telemetric information from one of the
satellites by 6 times.

On the basis of residual classes he
elaborated the calculations methods in the
huge diapason for numbers of hundred
thousand grades. This determined the
approaches for solving several calculation
tasks in the theory of numbers that stayed
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BEXECTBO, MHTPUTM Nperpaxaanu gopory 6nec-
TAwWen TexHnyeckon moican W.A. Akywckoro.

Cpeau npobnem 3ddekTMBHOCTM paboThl
UMGPOBBIX BIYUCIUTENBHBIX MALIWH U Nepefa-
4 MHGOPMALUM YYEHbIA BbIAensn, MOMUMO
ObicTpofieiicTBMSA, ewe U npobnemy cxatus
LaHHbIX. 30eCb UM W ero YYeHUKaM TaKxe yaa-
70Cb pa3paboTaTb pAf yAAYHbIX PELIEeHUi.
(Tak, c nomoLbio OAHOTO U3 HWUX TeneMeTpu-
yeckas MHGOPMaLMsA CO CNYTHUKOB GbiNa Cxa-
Ta B 6 pas).

Ha ocHOBe OCTaTOYHbIX KNAaccOB UM pa3pa-
60TaHbl MeTOAbl NMPOBELEHUA BLIYUCIEHWII B
cynep6onblLINX [M1aNa30HaAX C YACTAMMU B COTHU
ThICAY pa3pAfoB. ITO ONpefennno noaxonsl K
pelweHmnio pafa BbIYMCAUTENbHBIX 33Aay Teo-
pUU YKCen, OCTABLUMXCS HEPELIEHHBIMU CO Bpe-
meH Jiinepa, laycca, Pepma.

M.A. AKylwCKUIA 3aHMManca Takxe mateMa-
TUYECKOI Teopueii BbIYETOB, €8 BbIYMCIUTENb-
HbIMU NPUOXKEHWUAMU B KOMMBIOTEPHON Napan-
nenbHOW apudmMeTUKe, pacnpocTpaHeHUeM
3TOii TEOpUM Ha 06/1aCTb MHOTOMEPHbIX anre6-
pamMyecknx 06bLEKTOB, BONPOCAMU HALEKHOCTY
cneuBblyUCNUTENEN, NOMEX03alWMULLEeHHbIMY
KOflaM1, MeToflaM1 OpraHM3aLumu BblYUCNEHNI
Ha HoMorpaduyeckux NpuUHLUNAX As ONTO3-
NIEKTPOHUKH.

N.A. AKyLWCKWUIA cTan OCHOBOMONIOXHUKOM
HeTPafULMOHHOM KOMNbIOTEPHOW apudmeTu-
ku. bonee 200 Hay4YHbIX TPYAOB, IWMPOKO M3BE-
ctHbix B CCCP u 3a pybexom, ybeauTtensHo ro-
BOpAT 06 3TOM [5, 6].

unresolved since the times of Euler, Gauss, and
Fermat.

I.Akushsky also dealt with mathematical
theory of calculations, its applications in the
computer parallel arithmetic, spreading this
theory onto the field of multi-dimensional
algebraic objects, questions of reliability of
special calculators, obstacle-protected codes,
methods of calculations organization using
means of optoelectronics.

I.Akushsky is a creator of a unique
computer. Over 200 research publications
widely known in the USSR and abroad
convincingly speak about it.






IlogroTOBKa KagpoOB

FPOMHBII 06bEM PabOT, BbIMONHEHHBI
O B YKpauHe B rofbl CTAaHOBJIEHUS U nep-

BOHAYa/JibHOr0 Pa3BUTUA BbIYUCIU-
TeNbHOM TeXHUKU Bbln Obl HEBO3MOXEH, eciu
Obl He 6bLIM NOATOTOBAEHbI 33 3TU rofbl MHO-
roTbiCAYHbIE Kafpbl CNeLManucToB Aas Hayy-
HO-UCCNe0BaTENbCKUX MHCTUTYTOB,
KOHCTPYKTOPCKMX GIOPO 1 MPOMbILLAEHHOCTH.
BHauane craBka genanack Ha Kuesckuii rocy-
JapcTBeHHbIn yHuBepcutet um. T.I. LeByeH-
KO M KMeBCKMIN NONUTEXHUYECKUI MHCTUTYT.

CnepyeT oTmeTuTb, 4TO ewe B 1951 r.
C.A. JlebeneB nepBbiM 06paTuCs B pyKOBOASA-
M€ MHCTAHLWUU C MOTUBMPOBKON Heobxopm-
MOCTW MOAFOTOBKW CMELMANUCTOB B 06/1acTy
BbIYNCUTENIbHON TEXHUKMW, HO HUYEro npepn-
puHATO He G6bio. B.M. nywkoe cpasy xe no
npuesge B Kues Hayan akTMBHO 3a60TUTLCA O
MOArOTOBKE KafpoB, B TOM YuMCAe BbICOKO
kBanudukaLuuu. lpexae Bcero BBeNU cneyma-
NU3aLMM N0 BbIYUCIUTENBHOW MaTeMaTuKe U
BblYMCANUTENbHOW TexHUKe B KneBcKOM yYHU-
BepcuteTe M KueBCKOM MONUTEXHUYECKOM
MHCTUTYTE Ha PafMOTEXHUYECKOM hakynbTeTe.
Mo3xe Ha 6ase 3TUX cneLuanbHOCTel Gbian
Co3faHbl hakynbTeT K6epHeTUkn B Knesckom
VHUBepcuTeTe U aKynbTeT aBTOMATUKM U Bbl-
YUCAUTENbHON TeXHUKK B KneBCKOM nonutex-
HUYECKOM UHCTUTYTE.

Ha mexaHuko-matematuyeckom dakynbrete
KuneBckoro rocynapcTBeHHOro yHuBepcuteTa
umenn T.[. lleBYeHKO NO MHULMATUBE
B.M. Mnywkosa B 1965 r. opraHu3oBanu Ka-
denpy TeopeTnyeckon kubepHeTUkU. BukTop
MuxaiinoBuy Obii Ha3HAYeH ee NepBbIM 3aBe-
gytowum. B 1969 rogy no uHUUMATMBE
B.M. Tnywkosa Bnepsble B CCCP B Kuesckom
yHUBEpCUTETE OpraHnU30BaH aKyibTeT KNbep-
HETWKM, NepBbIM AEKAHOM KOTOPOro CTan aka-
pemuk AH YCCP U.W. Nawko. Appo dakynsteTa
o6pa3oBanu Kadenpsl TEOPeTUYECKON Kubep-
HETUKW U BbIYUCIUTENBHOWM MaTeMATUKMU.

B.M. MywKoe Tpe6oBaJ, YTo6bl BCe COTPYAHM-
KM, 6yayum B KOMaHAMPOBKAX B YKPAUHCKUX ro-
pofiax, nocelany By3bl U MO0 YNTANU NEKLUM,
MO0 NMPOBOAMAM KOHCYNbTALMM, 3HAKOMUAUCH
CO CTyLeHTaMu W aruTUpoBanu Haubonee cno-
COOHbIX Ha paboTy B MHCTUTYT knbepHeTukn AH
YCCP.
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Cadre Preparation

he enormous amount of work done in
T Ukraine in the period of formation and

initial development of the computer
engineering would be impossible, if many
thousands of professionals wouldn't have been
prepared during those years for the research
institutes, design bureaus and industrial
enterprises. Initially the focal points for this
purpose were the Kiev T.Shevchenko State
university and Kiev Polytechnic Institute.

It should be mentioned that yet in 1951
S. Lebedev was the first who applied to the
government with the motivation of necessity
to train specialists in the sphere of computer
engineering, but nothing happened then.
V. Glushkov, right after his arrival to Kiev,
began active promotion of the cadre
preparation, including high qualification
professional training. First of all, the speciali-
zations in computational mathematics and
computational techniques were introduced to
the Kiev University and Kiev Polytechnic
Institute at the Radio-Technical Faculty. Later
on their basis the Faculty of Cybernetics was
created at the University and the Faculty of
Automation and Computing Techniques — at
the Institute.

V. Glushkov initiated formation of the
Theoretical Cybernetics Chair at the Mechanic
and Mathematic Faculty of the Kiev
Shevchenko State University. He was its first
head. In 1969 for the first time in the USSR
Faculty of Cybernetics was founded at the Kiev
University, thanks to V. Glushkov. Its first
dean was the academician of the AS of the
Ukrainian SSR I. Lyashko. The «core» of the
Faculty represented Chair of Theoretical
Cybernetics and Chair of Computational
mathematics.

V. Glushkov demanded that all employees
going on business trips to Ukrainian cities
have to visit universities, give lectures or
consultations, meet students and agitate the
most talented of them to work at the Institute
of Cybernetics.

Specialists preparation started from the
school. Institute of Cybernetics AS Ukr.SSR
gave patronage to the secondary education,
where programming was taught in high school.
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MoaroToBKa cneyuannucToB HauyuMHanacb €O
WKONbHOI ckambu. MHCTUTYT kKnbepHeTku AH
YCCP B3an wedcTBO Hap WKoONamu, rae B CTap-
WKX Knaccax CTanu npenopasaTtb Nporpammu-
poBaHue. YcTpauBanucb BCEBO3MOXHbIE KOH-
KypCbl ¥ 0nMMNUaabl WKONbHUKOB Manoit aka-
LeMUU HayK. JleToM pns HUX YuTanu nekuum
cneyumanuctel u3 Knesa, Mocksbl 1 HoBocnou-
pcka. bbina opraHu3oBaHa WKOAA-UHTEPHAT B
®eoctaHum, Hap koTopoil wedctsoBan NHcTu-
TyT knbepHetuku AH YCCP. Mo3pHee ee nepe-
pann Knesckomy yHUBepcuTeTy.

Yyenble WHcTuTyTa KnbepHetukn AH YCCP
yutanu nekuuu B [lome Hay4yHO-TEXHWUYECKOM
nponaraHabl Lis NepenofroTOBKU WHXKeHep-
HO-TexHMYeckux pabotHukos Kuesa. Lkl
nekunit B.M. [nywkosa no TeopMn aBTOMatos,
TEOPUM aNrOPUTMOB ObINM U3LAHbI OTAENbHBIMMU
MOHOTpaduamu.

N HakoHeLl, He 6bin0 3a0bITO U CpefHee 3Be-
HO — MOArOTOBKA KOMMbIOTEPHbLIX TEXHU-
KOB-0MepaTopoB. YAanocb BBECTU 3Ty cneuu-
aNbHOCTb B OAMH U3 KMEBCKUX TEXHUKYMOB. B
uTore He ToNbKo B Kuese, HO U BO MHOIMUX
ropofiax YkpauHbl Oblna co3faHa OCHOBATENb-
Has 6a3a ans NofAroTOBKM KafpoB pa3paboTym-
KOB KOMMbIOTEPOB, NPOrPaMMUCTOB KnbepHe-
TUYECKMX CUCTEM PA3IMYHOTO HA3HAYeHUsA.

YyeHble YKpauHbl NOATOTOBUAMN U ONyONMKO-
Ba/W y4eOHMKM 1 CNPaBOYHUKM MO LUDPOBOIL
BbIYUCIUTENLHOW TEXHUKE, CO3LaNU Lenblii pag
MoHorpaduit no Teopun LUQPOBBIX BbIYUCIN-
TeNbHbIX MaWWH, OPraHU30BanK BbIMYCK Hayy-
HbIX JXypHaNoB no npobnemam KM6epHETUKM U
BbIYNCNUTENIbHOW TEXHUKMU.

bnarogaps Bcem 3TumM meponpuaTUAM YKpa-
MHa Oblna NONHOCTbIO obecreyeHa Kagpamu
CMeuuanucToB No BCEM HAMNpaBieHUAM KOM-
NbIOTEPHON HayKWN U TeXHWUKU. [4, 5].

Different contests and Olympiads were
organized for the school students and
members of the Small Academy of Science.
During the summer time they were given
lectures by the scientists from Kiev, Moscow
and Novosibirsk. The boarding school in
Pheophaniya was organized; the Institute of
Cybernetics was its patron. Then it was
transferred to the Kiev University.

The scientists from the Institute of
Cybernetics gave lectures in the House of
scientific and technical propaganda for
retraining of the Kiev engineering and
technical personnel. The courses of lectures
by Glushkov on automata theories and
algorithms were published as separate
monographs.

And finally, wasn't forgotten the middle link
— training of the computer operators and
technicians. This specialty was introduced
into one of Kiev's technical schools. In
Ukraine a solid basis for educating computer
designers and cybernetic systems elaborators
was formed.

The Ukrainian scientists prepared and
published textbooks and reference books on
digital computer engineering, wrote numerous
monographs on computer theory, organized
publishing of scientific journals on cybernetic
and computer topics.

Thanks to these activities, Kiev and other
cities of Ukraine had enough engineers,
programmers, system analysts for computer
usage.



Bynmyluee BUOHO
3 IIPOWIIOIO

03JaHue ynpaBnfloWed MALWKUHBl WK-

POKOro HasHayeHus «[Henp» u opra-

HU3aLMUsA CEPUNHOTO BbiMyCKA MALIMHBI
CTaNu HayaNbHOM BEXOW KOMMbIOTEPOCTPOEHUS
B YKpauHe. 310 ObII0 MOYTM NoNBEKA HA3AA.

Ho BepHemcs Ko fHi0 cerogHswHemy. Kak
rOBOpPUNOCH BbIWIE, B MI/IpOBOVI UCTOPUN HAYKKN
W TEXHWUKM He ObINo MpuUMepa CTONb CTPEMM-
TEIbHOTO Pa3BMTHUSA, KaKoe HAOMIOAAETCS B Bbl-
YUCNUTENbHON TeXHUKE U KOMMbIOTEPHBIX TeX-
Honorusx. Konuyectso KoMnbloTEPOB B MUpe
NpUGIMKAETCA K MUAAMApAY — MO OfHOMY Ha
Kaxxaple 5-6 yenosek. Kaxpable ABa roga npo-
MCXOAMUT CMeHA MOKONEHWUN TEeXHUYECKUX U
NporpamMMHbIX CPeACTB.

Hapsgy c o6wenocTynHbIMU NepcoHabHbl-
MU KOMMNbIOTEPAMU MOSABUAUCH CBEPXMOLLHbIE
CynepKkomMmnbOTEPbl MPOU3BOANTENIBHOCTE U
00bEeMbl MAMATU KOTOPbIX NOTPsCalOT BOOOpa-
xeHwue. [osBneHne WHTepHeTa — MWUPOBOTO
MH(OPMALMOHHOTO NOJS — YCKOPUIO U yry6ou-
110 KOMMbloTEpU3aLMio 06LecTBa.

B VYkpauHe B MH(OpPMaLMOHHON cdepe,
HECMOTpsi Ha ocnabneHne 3KOHOMUKHM, UAET
MHTEHCUBHOE TEXHWYeCKOoe NepeBOoOpyKe-
Hue. ExxerogHo nokynaemsie 6osnee 500 Tbl-
CAY MEepCcoHaNbHbIX KOMMbIOTEPOB, paboymx
CTaHUWN, ceTeBoe 06OOpyAOBaHMe p[enaioT
3TOT npolecc HeoTBPaTUMbIM W MO3BONSAIOT
YKkpauHe ypepxaTtbcs B 3TOM 06nacTu Ha
YPOBHE PAa3BUTbLIX CTPAH.

OpHako, npouecc nHdopmatmsalumm obecne-
YMBAETCS 3a CYET UMMOPTHbIX 3aKYMOK HE0bOXO0-
AMMoro 0060pYAOBaHMA, HAa YTO TpaTaTCA Or-
pOMHble CpeAcTBa — 6osiee MUAAMAPAA TPUBEH
exerofHo!

HEKOI'IJ,a MOLHbIE OTEYECTBEHHbIE MPONU3BO-
LUTENU, TMIUMBLUMECS PbiHKA cObITa CBOEN Npo-
LVKLWY, HAXOAATCS Ceryac B TPYLHOM MOJIOXKeE-
HUWM — B HECKOJIbKO pPa3 COKPATWU/ICA KafpoBblii
COCTaB, B JeCATKM pa3 yMEHbLINI0Ch PUHAHCH-
poBaHue. W Bce e 6ONbWWHCTBO OpraHu3a-
LLVIVI, B TOM 4Yucne ynomsaHyTble B KHUTE, elue
COXPaHMIN CBOMX BeAyWMUX Cneuuanncros,
CBOE HanpasfieHue pabot. Mossuanch GUpMbI
1 OpraHu3aLuy, BoiMycKawLime Ha 3apybexHoil
3/IeMEHTHO 6a3e COBpEMeHHble MepcoHab-
Hble KoMMbloTepbl. WHCTUTYT KMOEpHETUKM
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Future Is Seen
from the Past

reation of the control machine of

broad application «Dnepr» and

organization of the serial production
of the machine became a prime beacon of the
computer building in Ukraine. It happened
almost half a century ago.

But let return to nowadays. As was said
above, in the world history of science and
technology there was no such example of the
steep development as was observed in
computing  technique and computer
technologies. Number of the computers in the
world is coming close to a billion — one for
every 5-6 people. Every two years replacement
of the technical and software devices is taking
place.

Together with popular personal computers
came into being  highly  powered
supercomputers which productivity and
memory capacity shakes the imagination.
Emerging of the Internet - the world
informational space - speeded up and
deepened society computerization.

In the informational sphere of Ukraine,
despite economic debilitation, intense
technical rearmament is taking place. Every
year over 500 thousands personal computers,
work stations, network equipment are bought
that make this process irreversible and will
allow Ukraine to retain in this field at the level
of the developed countries.

However, informatization process is
provided by means of purchasing necessary
imported equipment that costs huge amount
of money — over billion of gryvnas every year!

Once powerful national manufacturers that
lost markets for their products, today
experience a hard times - staff was cut
several times, financials decreased 10 times.
However, many organizations, including
those mentioned in the book, saved their
most valuable specialists and directionality
of the work. Firms and organizations
appeared that manufacture personal
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umeHn B.M. Thywkosa HauuoHanbHOW akage-
MUW HayK YKpauHbl BO MHOrOM BOCCTAHOBM, A B
pAafLe HanpaBAeHWN YMHOXWA CBOM HayYHbli
noteHuuan. Cnepgyer OTMETUTb, YTO OCHOBHbIE
OpraHM3aLMOHHO-TEXHUYECKUE NPUUUHBI, pa-
Hee MellaBluMe Pa3BUTUIO KOHKYPEHTHO cno-
COOHOI 0TEeYeCTBEHHO KOMMbIOTEPHOW Npo-
MbIWAEHHOCTU B HACTOALEE BPEMSA YCTPAHEHDI.
MosBunacb BO3MOXHOCTb y4acTUs B MUPOBOM
pacnpefeneHun Tpyaa B 06nactM KomnbtoTep-
HbIX U MHPOPMALMOHHbLIX TeXHONOrnii. Pa3su-
BaloLMeCcs PbIHOYHbIE OTHOLIEHUA CyLLeCTBEH-
HO YBENMYMBAIOT 3aMHTEPECOBAHHOCTb Npean-
PUATUII B MOBbIWEHUM KAyecTBa W LWMPOKOM
cbbiTe cBOEW NpoAyKUMK. MosBUBLIAACSA HA MU-
pOBOM pblHKE COBEpLUeHHas 3NeMeHTHas 6asa
cTana AOCTYNHOW W NO3BONAET OCYLLEeCTBUTb
HOBbI BUTOK OTEYECTBEHHOr0 KOMMbIOTEpPOCT-
pO€eHuUs Ha 6ase HOBLIX CTPYKTYP M apXUTEKTYp
3NEKTPOHHBIX BbIYMCAUTENbHBIX MALIWH, Pa3Bu-
ThIX Hay4YHbIMM LWKONAMKU NOCNefoBaTeNein u
YYEHUKOB MMOHEPOB KOMMbIOTEPHON TEXHUKH.

YyuTbiBas HOBYIO CUTyauulo M HEoOXOoAu-
MOCTb Pa3BUTUA 3IKOHOMUYECKM NepCrneKkTuB-
HbIX OTpacieit NPOU3BOACTBA, YKpanHa nocre-
NEeHHO HAYMHAET Pa3BepTbiBaTb COBPEMEHHOE
KOMMNbIOTEPOCTPOEHME, KpaeyroibHble KaMHU
ANA KOTOPOro 3aNnoXuaW OCHOBOMONOXHUKM
BbIYMCIUTENIBHON TEXHUKU U UH(OPMALMOH-
HbIX TexHonoruit B Ykpaune C.A. Jlebeges u
B.M. TnyWwKOB 1 X MHOTOYNCIEHHbIE CMOABUX-
Huku. CKasanucb WM NOy4YMTENbHblE YPOKK
NPOLWIOro — NPUOPUTETHBIE JOCTUKEHUA YKpa-
WHbI B 0611aCTU KOMMbIOTEPHON HAYKN W TEXHM-
KM, O KOTOPbIX FOBOPUTCA B KHUTE.

Kak 6bicTpee nepeiitu k geny? BHumatens-
HbI YuTaTeNb MOXET HANTU OTBET Ha 3TOT BOMN-
poc B KHure. one3Ho, Hanpumep, nepeynTaTb
1 OCMbICTUTB, 4TO Hanucan 06 OMAC B.M. Myw-
KoB. Ero npeanoxeHne o co3faHnuy NONHOMOY-
HOTO OpraHa ynpaeneHus paboTamu no pas-
BepTbiBaHuio OTAC (fockomynp, No BbIpaXeHuto
B.M. ThywkoBa) — akTyanbHo W ceityac. Ero
BTOpOE MpejfioXeHne — COCTaBWUTb peasbHbli
NAaH pa3BepTbiBAHUA KOMMbIOTEPOCTPOEHMSA C
yueToM «OJMXKHMX W [anbHUX Leneii» (cnosa
[MywKoBa). 3aTeM, 1 3T0 OYeHb BAXKHO, YTOOLI B
YKkpauHe 3apaboTan «NpuHLMN NepBOro InLay,
TaKXe BblABUHYTHLIA B.M. [nywkoBbIM, roBops-
LWMii 0 TOM, YTO NOCTAB/IEHHAA LeNb AOCTUrAeT-
CA INWb TOTAA, KOrKA B 3TOM 3aUHTEpPeCcOoBaHbI

computers using foreign element base.
V.Glushkov Institute of cybernetics NAS of
Ukraine managed to restore and even to
improve scientific potential of some trends.
It should be indicated that major
organizational and technical obstacles that
earlier obstructed development of the
competitive national computer industry are
removed today. The opportunity exists for
participation in the world work share in the
field of computer and information
technologies. Market relations that are
developing, significantly increase concerns
of the enterprises about better quality and
broad distribution of their products. Perfect
element base that appeared on the world
market became available and permits new
turn for the national computer building on
the basis of the new computer structures and
architectures developed by the scientific
schools of the followers and students of the
computer technique pioneers.

Taking to the account new situation and the
necessity of developing of the economically
perspective production areas, Ukraine is
gradually unfolding modern computer
building, cap-stone for which was put by
S.Lebedev and V.Glushkov, founders of the
computer technique and information techno-
logies in Ukraine and their numerous
followers. It is a result of the edifying lessons
from the past -Ukraine's priority achievements
in the field of computer science and
technology that are described in the book.

How to move to the subject quickly?
Attentive reader can find the answer to this
question in the book. It is useful, for example,
to go over and to rethink what V.Glushkov
wrote about OGAS. His proposition on creation
of the plenipotential agency to control works
on establishing O0GAS («Goskomupr» by
Glushkov's words) is still actual today. His
second proposal — to compose a realistic plan
of computer building escalation with
calculated «neighbor and distant goals» (by
Glushkov's words). Then, and it is very
important, the «principle of the first person»
also proposed by Glushkov, would begin to
work in Ukraine. It says that formulated goal
can be achieved only when the first person is



nepeble nuua (rocymapctea, MUHUCTEPCTB,
npeanpuaTunn).

Bce ymomsHyTble KpaTKo BbICKa3aHHbIe
NPEeLNOXEHNA ocylecTBUMbI. W peanu3oBatb
X, O CPAaBHEHUIO C NEPUOLOM Hayana 60-x ro-
[0B, KOT1a BCe HAYMHANOCh NMPAKTUYECKN C HY-
N5, 3HaYuTeNbHO nerye. Ecim xe 3to He bypet
cpenaHo, YKpauHa Hafonro, a MOXEeT U HaBcer-
[a, OCTaHeTCs B CyL|eCTBEHHON 3aBUCUMMOCTY
OT 3amafHblX MpPOWU3BOAUTENEN, BbiMNAYMBast
UM (M Tepss ans ce6s) OrPOMHbIE, C KAXAbIM
rofoM BO3pacTaiolyme, AeHeXHble CpeacTBa.

Pa3BepTbiBaHWE KOMMNbIOTEPHOW MPOMbILL-
NIEHHOCTU OYeHb TPYAHasA, HO He rMaBHas 3aja-
ya. KoHeyHas Lenb — KOMNIEKCHas aBTOMaTy-
31pOBAHHAsA CUCTEMA PA3BUTUS HAYKM, TEXHUKM,
IKOHOMUKM — cBOeobpasHas ykpauHckas OTAC,
KoTopas, KcTatu, Hameyanacb B.M. MywkoBbIM.

EMy ypanoce MHoroe cpenatb B 3TOM Han-
paBNeHuu, B TOM YKCIe B 0671aCTH TEXHUYECKO-
ro obecneyeHus Hamevaemoi paboTbl (Mawmu-
Hbl C Pa3BUTbIM BHYTPEHHUM WHTENIEKTOM, PO-
00Tbl U Ap.). BMecTe ¢ Tem oH mpekpacHo no-
HUMan posib KOHKPETHOTO YesoBeKa B MOSABNA-
folemcs MHHOPMALMOHHOM 06LLEeCTBE, COCTOSA-
Wyl B TOM, YTOObl ObITb He «BUHTUKOMY, a
rMaBHbIM TBOPLIOM OYAYLIErO Pa3BUTUSA YenoBe-
yecTBa. Ero Bewwue cnoBa nopaxaloT cBoeit
NpO30pAMBOCTbIO:

«Bpsf MM MOXHO COMHEBATbCH, YTO B Oyay-
lem Bce 6osnee u Gonee 3HaYUTENbHAA 4acTb
3aKOHOMEPHOCTE OKPYXKaloWero Hac Mupa by-
[ieT N03HABaTbCS U UCMO/Ib30BATHCS aBTOMATU-
YECKMMM MOMOLHMKAMKU YenoBeka. Ho ctonb
K& HECOMHEHHO U TO, YTO BCe Haubonee Bax-
HO€e B MPOLECcax MbllUIEHUS U MO3HAHUSA BCer-
na bypet yoenom yenoseka. CnpaBeanvBocTb
3TOr0 BbIBOLA 0OYCNOBNEHA UCTOPUYECKM.

...YenoseyectBo He npepacTaBnser coboii
NpoCTyl0 cymMmy ntogeit. MHTennektyanbHas
thu3nyeckas Molyb YenoBeYeCcTBa ONpeaenser-
CA HE TOJIbKO CyMMOI YeNl0BEYECKUX MYCKYJIOB
M MO3ra, HO U BCEMU CO3LAHHbIMWU UM MaTepu-
anbHBIMU U JYXOBHbIMW LeHHOCTAMU. B 3TOM
CMbICNe HMKaKasa MallMHa U HUKaKas COBOKYN-
HOCTb MallUWH, ABAASCb B KOHEYHOM CYETE MPO-
DOYKTOM KOJNEKTUBHOW OeATeNbHOCTU NIOAel,
He MOryT ObiTb «yMHee» YefoBeyecTBa B Le-
JIOM, 6O NpY TaKOM CPaBHEHWUU Ha OJHY Yally
BECOB KNafeTcs MallMHa, @ Ha Apyryl — Bce
YeNOBEYECTBO BMeCTe C CO3AaHHON UM TeXHM-
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engaged (of the state, ministry or enterprise).
All mentioned proposals are realizable. And it
is easier to do the job comparing to the
beginning of the 60s of XX century when
everything was done from a scratch. If nothing
will be done, Ukraine will become dependent
on foreign manufacturers for long time or even
forever, paying to them (and losing for itself)
huge and growing every year cost.

Computer industry escalation is very
important but not a major task. Final goal is
complex automated system of science,
technique and economics development, some
sort of Ukrainian OGAS, that was also marked
by Glushkov. He was able to do quite a few
things in this direction, including the field of
technical support for planned work (machines
with developed internal intellect, robots, etc.)
Along with that he understood clearly the role
of the specific person in the informational
society, which should not be a «screw» but a
major creator of the future development of the
mankind. His prophetic words impress by their
clairvoyance: «Unlikely can be doubt the fact
that in the future more and more notable
portion of the surrounding world regularities
will be cognized and used by the automated
human assistants. But so assuredly is the fact
that everything most important in the
processes of thinking and cognition always
will be the job of a human. Fairness of this
conclusion is justified historically.

...Mankind is not just a simple sum of
people. Intellectual and physical power of
mankind identified not only by the combina-
tion of the human muscles and brains, but also
by all created material and spiritual values. In
this context, neither one machine nor
summation of machinery, being by definition a
product of collective human' activity, can be
«smarter» than mankind as a whole, because at
such comparison on one scale is put machine
and on other — whole mankind together with
created technique that includes regarded
machine.

It should be mentioned that human
historically will always do final evaluation of
the intellectual as well as material values
created by machinery and in this context
machine will never overpower human.
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KOW, BKOYatoLLet, pa3ymeeTcs, U paccMatpu-
BaeMyio MallnHy.

Cnepyet 0TMETUTb TaKKe, YTO YeNOBEKY MC-
TOpWYecKn Bcerfa byneT npUHaANexaTb OKOH-
yaTeNbHaA OLEHKa MHTeNNeKTyanbHbIX, PaBHO
KaK 1 MaTepuanbHbIX LLEHHOCTEN, B TOM Ynce 1
Tex LieHHOCTeMN, KOTopble CO3AatTca MaluHa-
MU, TaK 4TO U B 3TOM CMbIC/Ie MalIMHA HUKOTAA
He CMOXeT NpeB30MTH YenoBeKa.

TakuM 06pa3oM, MOXKHO CAeNaTh BbIBOL, YTO B
4MCTO MH(OPMALMOHHOM NIaHe KnbepHeTuyec-
KWe MalMHbl He TONIbKO MOTYT, HO U 0653aTeNb-
HO [OMKHbI MPEB30MTU YeNoBeKa, a B pALE NokKa
elle OTHOCUTENBHO Y3KUX 06iacTel OHU aenatoT
3T0 yKe cerofiHs. Ho B nnaHe coumanbHO-UCTO-
pUYECKOM 3TV MaLLIMHbBI €CTb U BCETAa OCTaHyTCA
He BoNlee YeM MOMOLLHUKAMMU 1 OPYAUAMU YeNo-
Beka». (B.M. Mywkos. MblwneHne u knbepHe-
Tuka//Bonp. dpunococbumn. — 1963. Ne1).

Al npuBeN NUWbL HEMHOTOE U3 TOTO, YTO BHU-
MaTesbHbIN YUTaTeb 3TON KHUTU MOXKET yyecTb
C NoNb30i ANs cebs U Lpyrux.

B nosectn «XypoxHuk» T.[. LLleByeHko npo-
HUKHOBEHHO Hanucan: «...Booble B KU3HM
cpefHsAs fopora ectb nyywas gopora. Ho B uc-
KYCcCTBE, B Hayke W BoOOLE B [eATENbHOCTY
YMCTBEHHOWN CPeAHAA JOpOora HU K Yemy, Kpome
0e3bIMAHHOI MOTUNbI, HE NPUBOAUT». VHaue ro-
BOPS, OH CNpaBeANBO CYMTAET, YTO WCTUHHBIN
TaNaHT JOJKEH BbIOUPATL TPYAHYIO JOpory.

Hawe npownoe He yxoput Haecerga. OHO
OCTaBNSET NaMATHblE BEXU U OPUEHTUPBI, KOTO-
pble MOryT MOMOYb UCTUHHBIM TanaHTam Bbl6-
paTb MOXET 6GbiTb OUEHb TPYLHYIO, HO BEPHYIO
popory B Oyayliee.

Thus, it can be concluded that in the
purely information view, cybernetic ma-
chines not only capable but surely must
outrival the man, and in some still relatively
narrow fields they already do it today. But in
the social and historic view those machines
are, and always will be, just a human's
instruments and assistants.» (V.M.Glushkov.
Intellect and cybernetics//Questions in
philosophy. —1963, #1)

I brought up just some things that careful
reader of this book can consider useful for
oneself and others.

In the novel «Artist» T.G.Shevchenko
shrewdly wrote: «...Generally in the life,
middle road is the best road. But in the art,
in the science and at all in the mental
activity middle road leads to nothing but
unknown grave.» In different words, he
rightfully believes that true talent must take
a hard road.

Our past is not going away forever. It leaves
memorable landmarks and beacons that can
help true talents in choosing possibly very
difficult but right road to the future.




O6 aBTOpPE*

anuHoBckun bopuc Hu-
M KONaeBMY — M3BECTHbIA
B YKpauHe 1 3a pybexom

y4eHblit B 0651aCTW Teopuu npo-
€KTUPOBaHMA U NpUMeHeHUs
UMbPOBBIX YNpaBAAWMX Ma-
WWH, YNeH-KoppecnoHAeHT Ha-
LMOHANbHON aKajemuu Hayk.
Pogunca 24 asrycta 1921 r. B
nocenke Jlyx MBaHoBcKoit 06-
nactu Poccum B cembe yyutens.
B 1939 r. b6.H. ManuHoBcKoro,
CTyeHTa nepsoro Kypca Jlenu-
HIrPafiCKOr0 FOPHOTO MHCTUTYTA,
npussanu B apmuio. B 1941 r.,
Korga ye oxupanacb aemoou-
An3auua v BO3BpalleHne B MHCTUTYT, Hayanach
Benukas OteyectBeHHas BoitHa. b.H. ManuHo-
BCKMIA npoLuen 60eBOM NyTb OT CONAATA O CTap-
lero nemMTeHaHTa — KOMaHAMpa apTUaNepuiic-
Kol 6atapeu, Obi ABaX(bl PaHEH, HarpaxaeH
6oeBbiMM opaeHamu KpacHoit 3Be3pgpl, Oteyect-
BEHHON BOMHbI I u II cteneHun, mepanamu «3a
6oeBble 3acyru», «3a 060poHy MockBbI», «3a
nobeny Hag lepmatueit». Mocne BoiiHbI Bopuc
Hukonaesny ManuHosckuin yuuncs B iBaHosc-
KOM 3HepreTMyeckoM WHCTUTYTE, KOTOPbIN
OKOHYMn B 1950 r. B paboTe Hap AUMIOMHbIM
NPOEeKTOM NpW pacyeTe YCTPOMCTBA yNpaBAeHUs
KonupoBanbHO(pe3epHOro CTaHka OH MOJb30-
Ba/ICA AaHHbIMM MO YCTONYMBOCTH aBTOMATUYEC-
kux cuctem u3 ctateit C.A. Jlebenesa, ony6/u-
KOBaHHbIX B COOpHUKe TpyAOB VIHCTUTYTA 3NeKT-
potexHukn AH YkpauHbl. Ha 3anpoc 0 BO3MOX-
HOCTW NOCTYNAeHMA B aCNUPaAHTYpy 3TOr0 MHC-
iTyTa b.H. ManuHoBCKMiA nosyymn nonoxu-
TenbHbIN oTBeT U B 1950 r. cTan acnMpaHToM.
TeMmy ero fuccepTaLnoHHON paboTkl, CBA3aAH-
HOW C MUCCnefoBaHWEM MarHWUTHbIX 3/1eMEHTOB
LUMGDPOBbLIX BbIYMCAUTENbHBIX MAWMWH, NPeano-
xun C.A. Nlebepes (Torga aupektop MHcTuTyTa
INEKTPOTEXHUKM), KOTOPOrO WHTEpEeCcoBau
BO3MOXHOCTU MPUMEHEHUA MArHUTHbLIX 3ne-
MEHTOB [/l MOBbIWEHNA HA[EKHOCTU 1aMmo-

* Kpamkas 6uoepacgpus b.H. ManuHosckozo coc-
masneHHas 0.m.H. E.H. @unuHossiM no peweHuro
Cosema BupmyanbH020 KOMNbIOMEPHO20 My3es
(Mocksa), pasmeweHHas Ha calime my3es.
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About Author

Below is short biography of
B.N. Malinovsky, composed
by Dr.Ye.Filinov according to
the Virtual Computer Museum
Council decision (Moskow)
and exposed at the museum
site.
«Boris  N. Malinovsky -
@ known in Ukraine and abroad
scientist in the field of digital
control machines design and
application theory, corre-
sponding member of the
National Academy of Science
of Ukraine. He was born on
L August 24, 1921, in the Lukh
village Ivanovskaya oblast of Russia, in the
family of teacher.

In 1939 first year student of the Leningrad
Mining Institute B.Malinovsky was drafted to
the army. In 1941 just before release, WWIIL
had begun. B.Malinovsky went off active
service from the soldier to the senior
lieutenant, commander of the ordnance
battery, was twice wounded, decorated with
orders of «Red Star», «Great Patriotic War» of I
and II degree, with the medals «For combat
service», «For Moscow defense», «For the
victory over Germany».

After the war Boris Malinovsky studied at
the Ivanovsk Energy Institute from which
graduated in 1950. Working on the diploma
project that dealt with calculations for the
copy-shaper control device, he used data on
automated systems rigidity from the S.Le-
bedev's articles published in the Institute of
Electrotechnique AS Ukr.SSR works collection.
On the request about possibility to enter
graduate program at that institute he received
a positive response and became a graduate
student in 1950.

The topic of his thesis work, which related
to the research on digital computing
machines magnetic elements, was proposed
by S.Lebedev (Director of the institute of
Electotechnique at that time), who was
interested in feasibility of magnetic elements
application for the reliability increase in the
vacuum tubes computers MESM and BESM.
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Bbix MawwwuH M3CM n B3CM. lucceprauuto Ha co-
MCKaHWe YYeHOIl CTEeNeHN KaHANATa TeXHUYeC-
Kux HayK b.H. Manunosckuii 3awmTun B 1953 r.

B 1954 r. b.H. MannHoBCKuMit No nopyyeHuto
C.A. JlebepeBa nposen uccnefoBaHue BO3MOX-
HOCTW WUCMOJIb30BAHUA MArHWUTHbLIX 3IEMEHTOB B
M3CM. B 1955-1958 rr. BLINOAHUA MPOEKT Lnd-
POBOM BbIYUCNUTENBHON MALIMHBI ANA NepBUY-
HOI 06pabOTKM [@HHbIX, MONYYAEMbIX OT PafMo-
JIOKALMOHHbIX CTaHUMI (BAA Hay4YHO-UCCNe0Ba-
TENbCKOro MHCTUTYTA B MOCKBE) 1 NpoeKT 6opTo-
BO/ LMdPOBOI BbIYNCAUTENLHOW MALIUHBI Ans
(hpoHTOBOro 6GOMOAPAMPOBLYMKA C YNPABASAEMbIM
camoneTom-cHapsagom (ans n/a 24, r. Kues).

B 1957 r. Ha 6a3e nabopaTopuu BbIYUCIU-
TeNbHOW TeXHUKU MIHCTUTYTa MaTtematuku 6bin
co3faH BolumcnutensHbin ueHTp AH YkpawHsl,
npeobpa3oBaHHbIi B 1962 . B HCTUTYT Knbep-
HETUKN (HblHe WHCTUTYT KUOEpHeTUKM uM.
B.M. Tywkosa HAH YkpauHel). Ero Bo3rmaBun
B.M. Tnywkos. 3amectuTtenem LuMpeKkTopa no Ha-
YYHOW 4acTh 1 3aBedyloLMM OTAENOM Cneuma-
NN3UPOBAHHbIX MaWWH B BbluncautenbHom
ueHTpe AH YCCP ¢ 1957 no 1962 r. 6bin b.H. Ma-
NnUHOBCKMIA. TMpu obpasosaHun WMHcTUTyTa KU-
6epHetukn b.H. ManuHOBCKMit cTaHOBUTCA 3a-
BeAyOLMM OTAENOM YNPaBAAWMX MALINH, @ C
1971 r. ¥ pyKOBOAUTENEM OTAENEHUS KuGEpHe-
TUYECKON TEXHUKN MHCTUTYTA. B 1957-1967 rr.
otgen b.H. ManuHoBcKoro 3aHMMancs co3gaHu-
€M NoNYyNpOBOLHUKOBOW YNpaBnsaiolleid Mawm-
Hbl WKUPOKOTo Ha3HavyeHua — YMLUH «[Henpy,
opraHu3auueit ee cepunHOro Npou3BoACTBA Ha
Kuesckom 3aBoae «Paguonpubopy, a 3atem Ha
Kuesckom 3aBope BYM (HbiHe KueBckoe npous-
BOACTBEHHOE 00beAnHeHUe «INEeKTPOHMAL»),
pa3paboTKoii U BHELpEHUEM CUCTEM ynpasne-
HUSA TEXHONOTMYECKUMU MPOLLECCaMM U HayYHbI-
MW 3KCepuUMeHTamMmu Ha 6a3se ynpasnsiowein Ma-
WWHbI WKWPOKOr0 Ha3Hauyenus «[Henp». Vpes
CO3[,aHMA YHUBEpCanbHOW ynpasnswolleid Ma-
WWHbI B3aMeH CreuManu3MpoBaHHbIX chopmy-
nuposaHa B.M. [nywkoBbiM B 1957-1958 rT.
MosBneHne MalWwuHbl «[Henp» MMeno NpuHLUM-
nuanbHOe 3HayeHWe NA faNbHellero pa3Bu-
TUS U MTPUMEHEHUS KMOEPHETUKM B yNpaBAEHNN
TeXHUYECKMMU CUCTEMAMW, B TOM 4uche Mpo-
MbILUIEHHBIMU TEXHONOTMYECKMMU NPOLLECCaMU.

OcHOBHble MPUHLMMLI NOCTPOEHUA YHUBEp-
CanbHOM ynpaBnsiowel MalmnHbI: BbICOKAsA Ha-
AEXHOCTb, NOJyNPOBOJHMKOBAA dN1eMeHTHas 6a-

Malinovsky defended his candidate thesis in
1953.

In 1954 B.Malinovsky by LebedeV's errand
investigated effects of the magnetic elements
in MESM. In 1955-1958 he completed project
on digital computing machine for the radar
station data processing (for the Scientific and
Research Institute 5, Moscow) and the project
on onboard digital computing machine for the
front bomber with controlled projectile (for
the post office box 24, Kiev). In 1957, on the
basis of the computing techniques laboratory
at the Institute of Mathematics, the
Computational Center was established that
was transformed in 1962 into Institute of
Cybernetics (today V.Glushkov Institute of
Cybernetics, NAS of Ukraine). It was headed by
V.Glushkov. B.Malinovsky served as a deputy
Director for research division and as a head of
the department of Specialized Machines at the
Computational Center AS of Ukr.SSR in the
period of 1957-1962. After creation of the
Institute of Cybernetics, B.Malinovsky
becomes head of the Department of Control
Machines, and from the 1971 also a head of
the division of Cybernetic technique. In
1957-1967 department led by B.Malinovsky
worked on the creation of the semiconductor
control machine of broad applications
«Dnepr», on organization of its serial
production at the Kiev plant «Radiopribor»
and then at the Kiev plant of the computing
control machines (today kiev production
association «Electronmash»), on projecting
and implementation of the control systems
based on machine «Dnepr» for the
technological processes and scientific
experiments.

The idea of creation of a universal control
machine instead of specialized machines was
formulated by V.Glushkov in 1957-1958. It
had a fundamental significance for the future
cybernetics development and application in
the control over technical systems, including
industrial technological processes.

Basic principles of the universal control
machine construction — high reliability,
semiconductor elemental base that
guaranteed necessary reliability, optimal
capacity for the functioning in the real time



33, KoTopas obecneynBana Tpebyemyio Hagex-
HOCTb CuUCTeM, ObICTPOAENCTBME, HEOOXOAMUMOE
A5 paboTbl B peasibHOM MacluTabe BpeMeHH, or-
paHuyeHHas pa3psgHas ceTka (26 pa3pagos Ma-
LIMHHOTO CNOBA), [OCTATOYHASA 418 TOYHOCTM Bbl-
YucneHUN GOMbIMHCTBA ANTOPUTMOB ynpaene-
HUA TEXHONOTMYEeCKMMM NpoLeccamy, AByxad-
pecHas cuctema KomaHg, — Oblu npeaioXkeHb
MaBHbIM KOHCTpyKTOpoM b.H. ManuHoBckum u
E.J1. OweHKo, pyKOBOAMBLUEN CO3AAHMUEM NPOT-
pamMMHOro obecneyeHus ynpasasoLen MallUHbl
LIMPOKOTo HaszHavyeHus «[Henp». Cnegyer oTme-
TWTb, YTO 3TU NPUHLMNBI CEAYAC NPeACTaBAAOT-
CA 04eBMOHbIMM, @ B TO BPEMA BCTPeYanu cken-
TWYeCKoe OTHOLIEHME CO CTOPOHbI CNELMannCcToB
No aBTOMATMYECKOMY VYMpaBieHuo (TexHWyec-
KO KWOEpHETUKM) M PYKOBOLCTBA MIAHOBBIX
opraHoB. [o3ToMy pa3paboTynkam «[Henp»
NPULLIOCh NPEOLONeBaTb HE TONbKO TeXHUYEeC-
Kue TPYLHOCTM, HO M COMpOTUBNEHME Npu ee
BHefpeHuun. bonbluyio ponb Cbirpano nosiBneHne
nepBbiX aBTOMATU3NPOBAHHBIX CUCTEM ynpaBie-
HWUA TEXHOJIOrMYEeCKMMU npoueccamu Ha 6ase
MawWwuHbl «[lHenp». ITUMKU paboTamu PyKOBOLMUN
b.H. ManuHoBckuit, npuHumanu yyactue B.W. Cky-
PUXWH W acnupanTbl otaena b.H. ManuHosckoro.
ABTOMaTM3MpOBAHHbIE CUCTEMbI ynpaBieHus
TEXHOMIOTMYECKUMN MPOLeccaMn W CIOXHBIMM
MPOMbILUNEHHbIMU 3KCNIEPUMEHTAMU ObINN BHEJ-
peHbl Ha HuKonaeBcKoM CynoCTpoUTENbHOM 3a-
Bofie, CnaBsAHCKOM COJ0BOM 3aBOfE, B CUCTEME
aBTOMATM3aLMW UCTIbITAaHWIA U3[eNuin B a3posu-
Hamuyeckoii Tpy6e B Kb C.M. Koponesa (r. Mop-
JIMMKK), B CUCTEME NPOBEPKMN PAKETHbIX JBUraTe-
nei Ha «Hxmawwe» ([JHenponeTpoBcK) 1 Ap..

CepuitHoe NpoM3BOACTBO yNpaBnsiowen Ma-
LWWHbI LWMPOKOTO Ha3HaueHUs «[JHenp» 6bi10 Ha-
yato B 1961 r. B 310 )xe Bpems B CLUA npuctynu-
NN K CEepPUAHOMY BBINYCKY YHWUBEPCANbHOW Y-
pasnsiouen mawnHbl PB-300. MawwnHa «[iHenp»
BbINyckanack B TeyeHue 10 net (1961-1971 rr.)
1 Ha ee 6ase ObiM co3faHbl 0kono 500 ynpasns-
fOLMX CUCTEM PA3IUYHOTO HA3HAYEHUS.

B cepepuHe 1962 r. B.M. [nywkoB npegjo-
*un b.H. MannHoBCKOMY nMogroToBuUTh guccep-
TaLMIo Ha COMCKaHWe YYeHOI CTeneHn [OKTopa
TEXHUYECKMX HayK MO COBOKYMHOCTM BbIMOJHEH-
HbIX 1 ony6a1KOBaHHbIX paboT. b.H. ManuHoBc-
Kuii B 1963 r. BeINycTUN MOHOrpacuto «Ynpas-
NALMe MALVHBI M aBTOMATU3aLMUsA NPOU3BOA-
cTBav». 3aluTa cocTosnack B sHBape 1964 r.
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scale, limited to 26-bit machine words code,
double-address command system sufficient for
the precise calculations of the majority of the
technological processes algorithms - were
proposed by principal designer B.Malinovsky
and Ye.Yuschenko who directed elaboration of
the software for the machine of broad
application «Dnepr». It should be mentioned
that these principles are obvious today, but
then they met skeptical attitude from the
specialists on automated control (technical
cybernetics) and from the planning authority
leadership. That's why machine «Dnepr»
developers had to overcome not only the
technical difficulties but also the opposition
during its implementation. Emergence of the
first «Dnepr»-based automated systems of
technological processes and complicated
industrial experiments control played a major
role. B.Malinovsky, his colleague V.Skurikhin
and graduate students supervised those
works. Automated systems of technological
processes control were implemented at the
Nikolayev shipbuilding plant, Slovyansk soda
plant, in the wind tunnel automated product
testing system at the S.Korolyov design
bureau (town of Podlipki), in the rocket
engines testing system at the «Yuzhmash»
(Dnepropetrovsk) and others.

The serial production of the control
machine of broad application «Dnepr» began
in 1961. At the same time USA began serial
production of the universal control machine
PB-300. The «Dnepr» machine was in
production for 10 years (1961-1971) and was
used as base for near 500 control systems of
diverse application.

In the middle of 1962 V.Glushkov suggested
that B.Malinovsky needs to prepare doctoral
thesis by the complex of completed and
published works. In 1963 B. Malinovsky
published monograph «Control machines and
production automation». Defense took place
in January 1964.

At the chapter «Noting is more precious...»
of the book «History of the computer
technique in persons» B.Malinovsky tells
about «heroic period» (words of V.Glushkov)
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B rnaBe «HeT Huyero gopoxe...» kHuru «Nc-
TOPWUSA BbIYUCIUTENbHOM TEXHUKM B NULAXY
b.H. ManuHoBCKMI cam paccKa3sbiBaeT O «repo-
nyeckom nepuope» (cnosa B.M. MmywkoBsa) cTa-
HOBNEHUsA MHCTUTYTA KUOEPHETUKM, CBA3aHHOM
C CO3JaHMNeM MalWmnHbl «[JHenp». B Hel oH npu-
BOZMT BbIAEPIKKY W3 CTEHOrpaMMbl 3acefaHus
YYEHOro CoBeTa Mo 3alyuTe AuccepTaLmuu:

Akapemuk Inywkos: «3aecb B 0T3biBE NPOd.
TemMHMKOBa NOAYEpKMBaNach Mos 3acyra B pas-
paboTke MawwuHbl. Mo3ToMy 5 XoUy Npexae Bce-
ro CKa3arb, YTO, X0TA (hOPMaANLHO Mbl BABOEM C
bopucom Hukonaeenyem pykoBoguau 3Toi Te-
MOi, HO (haKTUYECKM AeBATb JecAaTbiX (ecnn He
6onblue) paboTbl, 0COBEHHO Ha 3aKTOYMUTENb-
HOM 3Tane, BbinonHeHo bopucom Hukonaesu-
yem. Mo3aTomy BCe TO xOpolLee, 4TO 3AeCh roBO-
pUTCA B afpec MalnHbl «[lHenp», MOXHO ¢ non-
HbIM NPABOM NPUMMUCATb NPEX/E BCETO eMy.

...KnbepHeTka HauyMHaeTcs TaM, rae KOH-
yaloTCcA pas3roBOpbl M HauuMHaeTca Aeno. B
3TOoM cmbicne pabota b.H. ManuHoBckoro B
0YeHb 60MbLON CTeneHU cnoco6CTBYET TOMY,
yT06bl KMBEPHETMKA AENCTBUTENIbHO CTana Ha
cnyxOy Hawemy HApOLHOMY XO03fICTBY, Ha
CnyXOy Halwemy Hapogy.

...B camom Havane, korfa Takas paspaboTka
Obina NpeanpuHsATa, rOBOPUIIY, YTO TYT CPaBHU-
TeNbHO HeGOMbLLIO KONNEKTUB, HE UMEBLIMI — 33
HEbONbLIKMM UCKNIOYEHWEM — OMbITA MPOEKTUPO-
BaHWS 3NEKTPOHHbBIX BbIYUCAUTENBHbIX MALUWH, 1
OH MPOCTO He CNOCcOGEeH CNPaBUTLCA C TaKOM 3a-
Aaven. YkasblBanu Ha npumepsl PasanyHblx op-
raHW3aumii, rae co3faHneM MalWH 3aHUMANUCh
KONNEKTMBbI B MOATOPbI-BE ThICAYN YeNOBeK,
rie UMennch MOLLHbIe NOACOOHbIE NPeANpUATUS.
N Tem He meHee 3Ta paboTa Obina BbiNONHEHA
CPaBHUTENbHO MaNleHbKUM KONEKTUBOM.

...BHe BcsAKoro comHeHus, Takas paboTa, Kak
3Ta, OFPOMHAA MO CBOEMY HAPO[HOXO03AACTBEH-
HOMY 3HAYEHWIO, BaXKHas U OYeHb rybokas no
CBOEMY Hay4HOMY YPOBHIO U BMeCTe C TeM NOT-
peboBaBlWwasa LEeNCTBUTENbHO KOJOCCANbHBIX
VCUAWIA M HANPAXKEHUS, 3aCyXKNBAET CaMON Bbl-
COKOIi OLLEHKM BO BCEX OTHOLLEHNAX, B YaCTHOC-
TN — NPUCYKAEHUA ee aBTOpY U PYKOBOAUTENIO
YYEHOW CTEMEHM LOKTOPA TEXHUYECKUX HAYK».

B 1969 r. b.H. ManuHoBcKuit Bbin M36paH
uyneHom-koppecnoHpgeHtom AH YkpauHbl. B
1967-1973 rr. bopuc Hukonaesuy ManuHos-
CKMWA pYyKOBOAWA pa3paboTKoW nepsoro B

of the Institute of Cybernetics insipience
related to the creation of the control machine
of broad application «Dnepr». He cites quote
from the thesis defense scientific council
meeting verbatim.

«Academician Glushkov: «Here in the
reference of Prof. Temnikov is emphasized my
role in the machine developing. Therefore, I
want firstly to say that while formally we both
with Boris Nikolayevich supervised this topic,
but in fact nine tens (if not more) of work,
especially at the final stage, was done by Boris
Nikolayevich. That's why everything that was
said here about machine «Dnepr» can be
rightfully attributed first f all to him.

...Cybernetics begins where of talks are
done and work begins. In this sense
B.Malinovsky' activity promotes cybernetic as
service for our national economics and service
to our people.

...At the beginning we were told that team
here is small, with no experience in computer
designing, and it is simply incapable to do the
job. Turned on attention at the examples of
the different organizations where teams of
1,5-2 thousand people worked on machine
origination, where powerful supporting
enterprises existed. However, this work was
done by comparatively small team.

...Besides any doubt, such work is profound
by its economic influence, important and very
deep by its scientific level, and altogether
demanded truly colossal efforts and intensity,
and deserves highest appreciation in all
aspects, in particular — by granting its author
and advisor degree of the doctor of technical
science.»

In 1969 B.Malinovsky was elected corre-
sponding member of the AS of Ukr.SSR. In
1967-1973 he supervised origination of the
first in Ukraine minicomputer M-180 for the
laboratory scientific experiment automation
system.

In 1969-1979 he served as a head of the
Council on scientific research automation at
the Presidium of the AS of Ukr.SSR and
actively promoted those works. Till the
middle of 70s of XX century there were near



VkpauHe MuHu-komnetotepa M-180 pns cuc-
TeM aBTOMaTM3aLMM Hay4YHOro N1abopaTopHoOro
JKCNEepUMeHTa.

B 1969-1979 rr. oH 6bin npeacenarenem Co-
BeTa MO aBTOMATWU3aLMM Hay4YHbIX UCCNefoBa-
Huit npu Mpesnpnyme AH YkpauHbl U aKTMBHO
cofeiicTBoBan pasBuTuto 3Tux pabort. K cepe-
anHe 70-x ropoB B AH YkpauHbl 6b110 co34aHO
okono 100 cuctem aBTOMaru3auun 3Kcnepu-
MEHTa/IbHbIX HayYHbIX UCCNEA0BAHMIA.

B 1973-1986 rr. b.H. ManuHoBCK1in npuHM-
MaJi yyacTue B pa3paboTKe CEMECTBA NepBbIX B
CCCP muKpokomnbtoTepoB «3InekTpoHuka C-5»,
nepcoHanbHOro komnelotepa «HerpoH», a Tak-
)K€ CUrHaNbHbIX NPOLECCOPOB A/ Ha3eMHbIX M
OOpPTOBbIX CUCTEM CBA3M HOBOTO MOKOEHMS.

B.H. ManuHoBckuit ony6nukosan 6onee 200
Hay4HbIX paboT, B TOM yucne 12 moHorpadwmii.
/m nogrotoeneHsl 10 [OKTOPOB 1 Gonee 40 KaH-
nupatoB Hayk. bopuc Hukonaesny MannHoBsc-
KW HarpaxpaeH opfeHamu TpyaoBoOro KpacHoro
3HameHu, OkTabpbckol pesontounu, borgaHa
XMenbHULKOTO, ABaXAbl Naypear [ocyaapcTBeH-
HoM npemumn YkpauHbl (1977, 2003 rr.), npemuii
Mpe3ngnyma HAH YkpauHol umenn C.A. Jlebene-
Ba (1978 r.) u B.M. Mnywkosa (1984 r.). B 1998
r. b.H. ManuHoBckomy npucBoeHo 3BaHme «3ac-
NY)XEHHBbI AeATeNb HAYKN U TEXHUKN YKpauHbI».
B 2002 r. HarpaxpaeH npemueit umeHn B.W. Bep-
Hagckoro ®oHpa «YkpauHa XXI cronetuey.

B nocnepHue ropbl b.H. ManuHoBCcKuin akTUB-
HO paboTaeT B 06/1aCTM UCTOPUM BbIYUCTUTENb-
HOW TexHUKK. M HanucaHbl KHUrn: «AKagemmk
C.A. Nlebepe» (1992), «Akapemuk B. Mywkos»
(1993), «McTopus BbIYMCIUTENLHO TEXHUKN B
nnuax» (1995), «0uepku No UCTOPUM KOMMbIO-
TEPHON HayKu U TexHWku B YkpauHe» (1998),
«Bigome i HeBigome B icTopii iHhopMaLinHux
TexHonorin B YkpaiHi» (2001), «<HeT Huyero fo-
poxe...» (2004), pa3paboTaHbl ClLeHapuu, no
KOTOPbIM CHATbI tunbMbl: «Akagemuk C. Jlebe-
neB. XpaHuTb BeuHo» (KueBckas ctyous Hayy-
HO-NoNyNApHbIX GunbMoB, 1992), «KnubepHeTnk
B. Mywkos. B3msag u3 6ynyuero» (Kuesckas
CTyauMsA «3o00Tble BOpoTay, 1993).

B.H. ManuHoBckuit opraHusosan MexayHa-
POLHbI/ 6N1aroTBOPUTENbHbI HOHA UCTOPUU U
Pa3BUTUA KOMMbIOTEPHON HAYKN U TEXHUKMU.

B okTta6pe 1998 r. B Knese Gbin nposefeH
MexayHapoAHbIA CUMMO3MYM NO UCTOPUM CO3-
[aHUA NepBbIX KOMMbIOTEPOB U BKIaje eBpo-
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100 systems for the experimental scientific
research automation created at the AS of
Ukr.SSR.

In 1973-1986 B.Malinovsky took partin the
development of the first in the USSR family of
microcomputers «Electronica C-5», personal
computer «Neuron» and also signal processors
for the terrestrial and onboard communication
systems of new generation.

B.Malnovsky published over 200 research
works, including 12 monographs. He trained
10 doctors and 40 candidates of science. Boris
Malinovsky is awarded with the orders of «Red
Labor Banner», «October Revolutiony,
«Bogdan Khmelnitsky», he is twice laureate of
the State Prize of Ukraine (1977, 2003) and
prizes of the Presidium of the AS of Ukr.SSR
after S.Lebedev (1978) and V.Glushkov
(1984). In 1998 B.Malinovsky was granted
with rank of «Dignified leader of the science
and technology of Ukraine». In 2002 he was
awarded with the prize after V.Vernadsky by
«Ukraine of XXI century» Fund.

* %k

For the last years B.Malinovsky is actively
working on the history of the computer
techniques. He wrote books: «Academician
S.Lebedev» (1992), «Academician V.Glushkov»
(1993), «History of the compution technique
in personsy» (1995), «Essays on the history of
the computer science and information
technology in Ukraine» (1998), «Known and
unknown in the history of information
technology in Ukraine» (2001), «Nothing is
more precious...» (2004); scripts for the
movies «Academician S. Lebedev. For eternal
storage.» (Kiev studio for the popular
scientific films, 1992), «Cyberneticist V. Glu-
shkov. A sight from the future.» (Kiev studio
«Golden Gates», 1993).

Boris Malinovsky organized the Inter-
national charitable fund of the computer
science and technique history and develop-
ment.

The International Symposium on history of
the first computers development and
contribution of Europeans into the develop-
ment of computer technologies took place in
October 1998 in Kiev: «Computers in Europe:
Past, Present and Future».
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neiues B pa3BUTUE KOMMbIOTEPHbIX TEXHONO-
ruit: «KomnbtoTepsl B EBpone: npownoe, Hac-
Tosiwee u obynyuweey. b.H. ManuHoBCKKI BbIC-
TYNWA MHULMATOPOM MPOBEAEHUA 3TOr0 CUM-
no3nymMa 1 BO3MaBUI MEXAYHAPOAHbLIA Npor-
pamMMHbI KOMUTET, B COCTaB KOTOPOTO BOLWIK
BefylMe cneuunanuctsl M3 YkpauHsl, Poccuu,
benopyccuu, Benukobputanuu, fepmanum, Ka-
3axcTaHa, Y3bekucraHa.

OTkpen cumno3uym npesnpeHt HAH Ykpau-
Hbl akagemuk b.E. MatoH. Cumno3unym npowen
BecbMa ycnewHo. Npesunguym HAH YkpauHsl no
npegnoxeHuto b.E. lMaToHa npuHan peweHune
NPUCBOWUTb YYaCTHUKY cumnosmyma Mopucy
Yunkcy (BenukobputaHus), cosgatento nepso-
ro B MUpe KOMMblOTEPA C XPaHUMON B NaMATH
nporpammont (3[LCAK, 1949 r.) 3BaHue [Moyet-
Horo goktopa HAH YkpawuHbl.

CnycTa rog lunnom o npucBOEHMK BbICOKOTO
3BaHuUA Obin BpydYeH capy Mopucy Yunkcy
b.H.MannMHOBCKMM Ha TOpXXeCTBEHHOM npueme
B KabuHeTe yueHoro B KemOpupke. MomeweH-
Hble Huxe oTorpacdum 3aneyamnenn 3To Co-
OblTHe — elle 0AHY 3aMeTHyI Bexy B Guorpa-
¢wumn b.H. MannHoBckoro.

Kembpuox. 1999 2. KabuHem Mopuca Yunxca.
eped spy4eHuem dunnoma [losemHozo dokmopa
HayuoHanbHol akademuu HayK YKpauHsi.

Cnesa Hanpago: Mopuc Yuskxc,

b.H. Manurosckudii, ®paHk JleHo

Cambridge 1999, in the Maurice V. Wilkes' office
before Honorary Doctor Diploma delivery.

From left to right: Maurice Wilkies,

Boris Malinovsky, Frank Land

B.Malinovsky initiated realization of this
symposium and headed the international
program committee that included leading
experts of Ukraine, Russia, Belarus, Great
Britain, Germany, Kazakhstan, Uzbekistan.

President of NAS of Ukraine academician
B.Ye.Paton has opened a symposium . The
symposium has passed very successfully.
Presidium NASU under B.Ye.Paton's offer has
made a decision to award the participant of
symposium Maurice V. Wilkes (Great Britain),
the creator of the first-ever computer with the
program which is stored in memory (1949),
rank of Honorable doctor of NAS of Ukraine.

A diploma confering an honourable title
was awarded to Sir Maurice V. Wilkes by
B. Malynovsky during reception in scientist's
office in Cambridge.

The pictures below recorded this landmark
event in the biography of B. Malynovsky.

lpogpeccop o+ Camem gpomoepachupyem ounsiom
[loyemHo2o dokmopa HayuoHansHol akademuu HayK
Ykpaursi, spyyerHsbit Mopucy Yunkcy.

Cnesa Hanpaso: Jles ManuHosckud,

bopuc Manurosckud, [Jxox Camem, Mopuc Yunkc

Professor John Samet is taking picture

of the Diploma delivered to the Maurice Wilkies.
From left to right: Lev Malinovsky, Boris Malinovsky,
John Samet, Maurice Wilkies
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