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n. Bonodumuposi MaxyeHky, Oupexkmopy

[0 «Incmumym cycnineHux doCnioxKeHb»

(M. [JHinponemposcbk), 3a CNpUsHHA 1 GiHaHcoBY
nidmpumKy ys020 sudaxHs. Mozo wupe onikysarHs
DO3BUMKOM HAYKOBUX OOCIOKEHb

Ha pe2ioHaNbHOMY Ma 302a/1bHOYKPATHCLKOMY
DIBHAX, KMUBHA NONYAAPU3AYTA HAYKOBUX 3HAHb,
0C006/1UB0 B YAPUHT BIMYU3HSAHOT icmopii,

€ 00CMOUHUM NPUKNGOOM MeyeHamcmsd i 2apHUM
BUABOM 2POMAOSHCHKO20 CYMMIHHS.

Takox Osikyemo n. Bnaducnasosi KupuyeHky,
dupexmopy mucmeybkoi azenyii «Haw ®opmamy,
30 MeyeHamcbKy nidmpumKy nepeknaoy KHuau
aH2NILCLKOK MOBOI0 Ma GKMUBHY NO3UYiH0 y cnpasi
OOHeCeHHs pe3yibmamis YKPaiHCbKOi HayKu 0o
C8imMoBoi cnisbHomU.

BucsitneHo BupaTHi AOCATHEHHs NioHepiB KoM-
n'toTepHOi HayKku i TexHiku YkpaiHu B nepiopf cTaHOB-
JIEHHA YKpaiHCbKOro Komn'toTepoOyLyBaHHSA, KOU B
KOpPOTKMIA TepmiH 6Gynu cTBopeHi nepwi uudposi
yHiBepcanbHi 0buYncNioBanbHi i Kepyloui MaluHu,
nepwi 6opToBi KoMn'loTepu ANs paKeT, MiABOAHMX
YOBHiB, KOPabnis BiliCcbkOBOrO i TOproBoro GoTy, no-
TYXKHi cnelianizoBaHi obuncNioBanbHi komnaekcu gis
MOPCBKMX M pOaKyCTUYHUX CUCTeM, NepLui Komn'toTe-
PV ANs iHXeHEepHUX Po3paxyHKiB, MiKponpouecopu,
nepcoHanbHi KoMn'loTepy, CynepKomn'loTepu.

VHikanbHi doTtorpadii po3pobaeHnx TexHiYHMUX
3ac06iB, CyNpoBOAXKYBaHi KOPOTKUMU MOSCHEHHAMMY,
iCTOTHO PO3LWMPIOIOTb 3MICT i NONErwyTb CPUAHAT-
TA KHUTHU.

[Ina wupokoro Kona uyuTayie, CTYAEHTIB BULMX
HaBYaANbHUX 3aKNAfiB, YYHIB CTApLUIMX KNACIB WKiN, Wo
UiKaBNATbCA MUHYNUM i MaiiOyTHIM KoMmn'loTepHOi
TexHikn B YkpaiHi.
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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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3aMicThb
IIepegMoOBU

WHaxig komn'ioTepa - uudposoi
B eNeKTPOHHOT 064MCNIOBaNbHOT MAWKHK

(EOM) — cTaB OAHWUM 3 OCHOBHMX [O-
CATHeHb HayKu i TexHiku. Mpu3HayeHi cnoyvar-
Ky B aBToMatu3auii o6uyncneHb Komn'loTepy
LYXe WBUAKO NepeTBOPUANCS HA He3aMiHHUX
NOMiYHMKIB B iHTENEKTYaNbHIN fisnbHOCTI to-
AVHW, QX [0 NOBHOT 3aMiHu ii B pi3HUX iHdop-
MauifiHMX npouecax, MoB's3aHMX i3 BUMipoM,
KOHTpOJIEM, KEPYBAHHAM Ta iH.

Po3BuToK Komn'ioTepHOi TexHiku cynpo-
BOZIXKYBABCA BAOCKOHANEHHAM NPOrpamHoro i
anroputmiyHoro 3abesnevyeHHs. Y nigcymky
3'ABUANCS iHpopMaUiiiHi TexHonorii, wo fo3-
BONIAIOTH BUPillYBATH, NPAKTUYHO, Oyab-aKi 3a-
BAAHHA Ta Npob6iemMu y BCix rany3sax fisnbHoCTi
NoJUHK, NoB'A3aHMX 3 iHhopMaLieto.

Y noBoeHHi flecATUNiTTA YkpaiHa 6yna apy-
roto nicnsa Pocilicbkoi Pepepauii 3a obcsarom
KaniTanoBknafeHb B 06YMUCNIOBANIbHY TEXHi-
Ky, B TOMy yncni B po60T 060poHHOTO Npu3-
HaYeHHs.

My6nikaLii, wo 3'sBuAnCA 3a Ui poku, B OC-
HOBHOMY Bif0OpaXalTb [OCUTbE BUCOKMUIA
piBeHb BiTYM3HAHOrO KOMN'OTEPOOYAYBaHHS,
npoTe Le He AalTb MOBHOTO VABNEHHA NPO
TBOPYMIt NoTeHLian YkpaiHu Toro yacy, ocKinb-
KW He BUCBITIIOIOTb iyXe 3HauyLi pe3ynbtaty,
OTpUMaHi B rany3i BiNCbKOBOT TEXHIKM.

ABTOp Ui€i KHUMK, YneH-kopecnoHaeHT HAH
Ykpainu b.M. ManuHoBCbKHMiA, WO BiaAaB NOHAL
NiBCTONITTA CAYXKiHHIO KOMN'IOTEPHIN Hayui Ta
TeXHilli, BUKOPUCTOBYIOUM GaratTit KUTTEBMIA
pocBia, iHdopmalio, OTpUMaHy Bif iHWMX
daxisuiB, [OKyMeHTH, wo 36epiraloTbcs B
apxiBax, y TOMY YMC/i MPO paHille CeKpeTHi po-
607K, 3yMiB 3axon4e Po3NoOBiCTH, AK CTBO-
ploBanucA BiTYM3HAHI KOmN'loTepu nepwmx i
HACTYMHWUX MOKOMiHb, nepwi yHikanbHi und-
pOBi CUCTEMM KepyBaHHf NPOMUCIOBOrO i
BiiCbKOBOrO MpWU3HAYEHHS, AK po3BMBanacs
KoMN'loTepPHa HayKa TOro yacy, XTo cTosB 6ins
[XXepen BiTYN3HAHOTO KOMN'toTepobyayBaHHs i
3po06VB NMOMITHUI BHECOK Y NOTO PO3BUTOK.

KHura y3aranbHioe i AONOBHIOE paHile
HanucaHi aBTopom moHorpadii, BugaHa B 4BOX

BapiaHTax — YKPaiHCbKOW 11 aHmilicbKol Ta

CCC0CBC8CDCEC2D1CAC8C920C12ECD 2E 20 D5D0 COCD C8 D2 DC 20 C2 C5 D7 CD CE

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.




POCiiCbKOIO 1 aHMIACHKOIO — 1 MiCTUTb YACIEHHI
(hOTO, WO ICTOTHO JOMOBHIOKTL 3MiCT BULAHHS.

(DeHOMEH OMUCaHNX y KHW3i POKiB Nonsrae B
TOMYy, LLLO CaMe B Lieil Yac OfHOYACHO PO3KpUIU-
csl 6NNUCKYYi TanaHTW [BOX BUAATHUX YYEHUX —
Cepris Onekcitosuya JleGepesa i Biktopa Mu-
XainoBuya [nywKoBa, a B HAYKOBi KONEKTUBY i
Ha MigNpPUEMCTBA MPUMNLIIO MOKOJiHHA MOJIO-
AWX NtoAei, CBITOrAA i XapakTep AKkux 6arato B
yoMmy BM3Hauyuna BilHa. [lepebyBaHHA Ha
(POHTI i1 BaXKKe XUTTSA B TUJTY 3MYCUAU MONOLb
WBMAKO MOAJOPOCAilATH, 3PO3yMiTU LiHY Ta
Wini XuTTs, npuwenunu i noyyTTA Bigno-
BifaNIbHOCTI, CAMOCTINHOCTI, YMiHHA He macy-
BaTW nepej TPyAHOWAMMU. Y MiACYMKY YTBOPUB-
€A LMBHWI CNNaB AOCBIYEHUX YYEHUX i MOJO-
AVX Ntofei, AKi TiNbKM BCTYNMAM Ha TBOPYMNA
WNAX, TOTOBMX BifiaTV HOBii HayLi «yce XuT-
T4, WO 3anuwmnocay. CnpunHABILIW BCe Kpalye
Bif, CBOiX y4MTeniB, BOHW, pa3oM 3 HUMMU, NpPO-
LOBXuNM ecTadeTy pO3BUTKY OCHOBHUX Ha-
npsMiB 064MC/IOBANbHOT TEXHIKK.

CraptoBuit imnynbc pae akagemik C.0. Jle-
GefieB. Y )OBTHI 1948 p., konu Kuis wwe nexas
y pyiHax, B AH YPCP nig ioro kepiBHMUTBOM
noyanacs po3pobka nepuwoi B KOHTUHEH-
TanbHiN €Bponi, Toai cekpeTHoi, Manoi enekT-
POHHOT NiunnbHOT MawnHU «MICM». Hezanex-
HO i NPaKTUYHO OAHOYACHO 3 3aXifHUMU BYe-
HUMWU 6yn0 Po3po6NEHO OCHOBHI MpPUHLMMK
nobynoBu Komn'loTepa 3 Mporpamoto, sKa
36epiraetbcs B nam'ati. Y 1951 p., konu
«M3CM» 6yno BBELEHO B eKcniyaTtauito, BoHa
BuaBunacs eanHoto B CPCP perynspHo ekcnny-
aToBaHow MalwuHow. Llo6 o3HaoMuTK
KepiBHi Kosia 3 Neplnm YBEAEHUM Y PerynsipHy
eKcnyaTtauilo BiTYM3HAHUM KOMN'tOTEpPOM, Nig
kepieHuuTeom C.0. Jlebepnera npo «M3CM» by-
N0 nmigrotoBneHo nepwuit y cBiti (!) cueHapiii
[NS 3aKpUTOro KiHodinbMy. AKWo 3ragatn Ko-
POTKi TepMiHu, y fiKi GyNa CNpoeKTOBaHa, 3MOH-
ToBaHa i HanarogxeHa «M3ICMy, — iBa poku, —
i BpaxyBaTtu, uo B ii po3pobui Ta CTBOpEHHi
Opanu yyactb ycboro 12 oci6 (pasom i3 Jle-
OeneBuM), skUM gonomaranu 15 TexHikiB i MOH-
TAXHMKIB, TO cTae 3po3ymino, wo C.0. Jlebenes
i 040NIOBAHMI HUM KONEKTUB YYUHUAU MOABMT!
OpHak nofaHy Ha AepxKaBHy npemito poboTy 3i
cTBOpeHHs «M3CM» Oyno BigxuneHo — mo3Ha-
YMOCS HEraTMBHE CTABNEHHS [0 KiGepHETUKM,
AIKa TiNIbKM-HO CMUHanacs Ha Horu. MpoTe us i
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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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HacTynHi He MeHW 3Hauumi pobotn C.0. Jle-
GefeBa obe3cMepTUIM MOTO iM'A K OCHOBOMO-
JIOXHUMKA PaasiHCbKOro KoMn'loTepobyayBaHHs.

HactynHi fBaauATb N'ATb pokKiB MoB'A3aHi 3
im'am BikTopa Muxaiinosuya MyuwkoBa, Maiixe
JIereHjapHol0 0COBUCTICTIO 3aCHOBHUKA i Au-
pekTopa IHcTuTyTy KiGepHetukn AH YPCP, wo
Ha3BaHuil Tenep Moro im'am. CTBOpPEHUN HUM Y
HebayeHO KOPOTKMIA TepMiH — ycboro 3a n'aTb
pokie — IHCTUTYT, fie mpaltoBaB GaratoTmcay-
HWit KONEKTUB eHTY31acTiB, B OCHOBHOMY MOJIO-
LMX y4eHUX Ta iHXKeHepiB, CBOTMM OpUriHaNbHU-
MU [OCNIAXKEHHAMM i BUAATHUMUW NPAKTUYHUMU
pesynbTatamu 3000yB BENMYE3HUI aBTOPUTET i
cTaB «MekKoto» KibGepHeTuKiB ycboro cBiTy. B
Ui poku B IHcTuTyTi Ta itoro CKB Gynu cTBopeHi
3acobu 064MCcNoBaNbHOT TEXHIKM [s BUKOPUC-
TaHHSA B iHTENEKTYaNbHiN cdepi, y cuctemax Ke-
pyBaHHs pi3HMMU mpolecamu i ob'ekTamy, y
CUCTeMax aBTOMATKU3aLii HAyKOBOrO i Mpomuc-
JIOBOTO €KCMEPUMEHTY, B YHIKNIbHUX TEXHIYHUX
KOMMNNEKcax i CKnagHUX cUcTemax BilCbKOBOroO
NPU3HAYEHHSA 1 iH. XapaKTEPUCTUKN Kpawmx 3
HUX HEPILKO NOYMHANMUCA CNOBAaMU: «BNepLUe B
CPCP», «Ha piBHi CBiTOBUX AOCATHEHb» TOLLO.
BAn3bKo TpeTMHU 064NUCIIOBANLHOT TeXHiKM
(OT), wo Bunyckanacs cepinHo y PagsHcbKomy
Coto3i, B Ti poku 6yno po3pobaeHo came TyT. Ha
6a3i OT B YkpaiHi Ta no3a ii Mmexamu 3aBAsKM
aKTUBHii gonomo3i IHcTuTyTy 3'ABMNOCS baraTto
NiOHEPCbKUX aBTOMATU30BaHWX, Y TOMY YMCTi
VHiKanbHWX iHdopMaUiiHuX, Kepylouux, cne-
UianbHUX M iHWUX cuctem. IHcTuTyT i fioro
nigep B.M. [nywkoB, Bunepepxatouu yac,
yNpUTYA NigiAWamM 4o HacTyNHOro eTany — po3-
BUTKY iH(OpMaLiiiHUX TeXHONOTiA.

®yHaameHTanbHi LOCHIAXKEHHS, BUKOHAHI B
IHcTUTYTI KiGepHeTMKM I THWMX opraHiauisx
AH YPCP, cnpusnu po3BuTKy Komn'toTepodyay-
BaHHS B rany3eBux, y TOMy YMCIi 3aKpUTUX Op-
raHisayisx.

3okpeMma, noynHatouu 3 60-x pokis XX cT. npo-
eKTyBaHHs i 6aratocepiitHe BUPOOHULTBO KOM-
n'toTepiB AN KepyBaHHA TEXHOMOTTYHUMU NPO-
UecaMm Ha NpOMUCNOBUX 06'€EKTAX, aTOMHUX
CTaHUifAX Ta THWKX CKnagHux ob'ektax i3 Benu-
KMM po3maxoMm 3pilicHioBanocs B CeBepopoHeLb-
KOMY HayKoBO-BMPOOHMYOMY 06'eaHaHHi «IM-
nynbc» MinicTepcTBa npunafobynyBaHHs 3a-
co6iB aBTOMaTu3auii i cuctem kepyBaHHs CPCP.
Nocute ckaszaty, wo B noHag 10 Tucadax (1)

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



UMdPOBUX KEPYIOUYNUX CUCTEM Pi3HOrO NMpU3Ha-
YeHHs, po3pobieHux 3a yyacTio «Imnynbcy» i
6aratbox mpoekTHWUx opradisauiin CPCP, 6ynu
BMKOPUCTaHi TexHiyHi 3acobu, cTBOpeHi B
CeBepofoHeLbKy.

Y Kuiscbkomy HayKoBO-BMpOGHUYOMY 06'ef-
HaHHi «KBaHT» i KniBcbkoMy HayKoBO-foCHig-
HOMy iHCTWTYTI rigponpunagis MiHictepctBa
cynHobynyeaHHs CPCP, ne 6yno po3pobieHo
Winy Hu3Ky cneuianbHux (Tomi 3aKpuUTUX)
PafioeNeKTPOHHMX Ta riAPOaKyCTUYHUX CUCTEM
B iHTepecax MiHictepcTBa cyaHo6yayBaHHS
CPCP, 6yno cTBOpeHO i BMNyCKanocs yHikanbHe
cimeiicTBO 60OpPTOBUX KOMM'IOTEPiB, WO 3a6e3-
MeYnnn BUCOKMUIA TEXHIYHMI piBEHb PARY CUC-
TeM HaBirauii, BUABNEHHS, LiiNeBKa3iBKM, Kepy-
BaHHA HA HABOLHUX i MiABOAHMX, Y TOMY YnChi
aTOMHUX, Kopabnsx BilicbkoBO-MOpPCbKOTO
tdnoty CPCP, a TakoX yHiKanbHi KoMn'loTepHi
KOMMJEeKCH [ANs riApoaKycTUYHOT nokauii
NifBOAHUX YOBHiB.

Po3pobsieHi B POKM «XONOAHOT BiHWUY»
XapKiBCbKMM HayKOBO-BUPOOHMYMM 00'€AHAH-
HAM «XapTpoH», BupoGHMYMM 06'eaHAHHAM
«KuniBcbkuit pagiosaBog» i [HinponeTpoBChb-
kum [iBOEHHUM MaWWUHOOYAIBHUM 33aBOAOM
MiHicTepcTBa cepefHbOro MalWKHOGYAYBaHHS
CPCP 4oTMpM NOKONTHHA PaKETHUX KOMMNEKCIB,
wo 3a6e3neymnu gns CPCP ctpateriyumii napu-
TeT i3 CLLUA, KepyBanucs 60pTOBMMYK KOMN'toTe-
pamu, CTBOPEHUMMU B XapKOBi Ta BUTOTOBNEHN-
mu B Kuesi!

KniBcbke HayKoBO-BUPOOHMYE 06'efHAHHS
«Kpucran» MiHicTepcTBa eneKTpoHHOi npo-
mucnosocti CPCP y 60-70-x pokax XX cT.
yCrilWHoO BNopanocs 3 po3pobKoio i cepitHum
Bunyckom nepwux y CPCP i €sponi Bennkux
iHTErpafbHUX CXeM AN KaJbKyNATOPiB, THWMX
TeXHi4YHMX 3aco6iB i BIICbKOBOI TEXHiKM, LLO
BUKOPUCTOBYIOTb LU(POBY 1 aHanorosy ene-
MeHTHy 6a3y. 3aBoau YkpaiHu Bumyckanu
0113bKO MONOBUHM HAMiBNPOBIJHUKOBUX Ma-
Tepianis, Bupo6neHux y CPCP.

KuiBcbke BMpobHUYE 00'€fHaHHA «EnekT-
poHMmawy i CeBepofoHeLbKMii npunagobynis-
HUI 3aBop MiHicTepcTBa npunagobymyBaHHs
3aco6iB aBTOMaTM3aLii i cuCTeM KepyBaHHsA
CPCP cTanu nepwumun nignpuemMcTeamiu, Wo op-
raHisyBanu 6aratocepiiiHe BUPOOHULTBO Kepy-
0YMX MALMH He TiNbKU Ana YKpaiHu, a i pns
Bcboro PagaHcbkoro Coto3y.
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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 «Crystaly» 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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YypoBi AOCATHEHHA BYEHUX, HAWUX 3eM-
nakis, — M.0. Kapuesa, M.[. BpyceHuoBa,
I.A. AkywcbKoro, — AKi npautosanu y micns-
BOEHHI poKM B MOCKBi, iCTOTHO [OMOBHMAK
KoMN'loTePHY TeXHiKY TOTo yacy. Y KonekTuBax,
AKMMKU BOHM KepyBanu, O6yno po3pobaeHo
VHiKanbHi cynepkomn'ioTepu pns 3aranbHo-
[epXaBHOT CUCTEMU CMOCTEPEXEHHA 33 KOC-
MiyHMM npocTopom no nepumetpy CPCP, nepui
y CBiTi TpiKoBMIN Komn'toTep i cneuianizoBa-
HUI cynepkomn'loTep i3 CUCTEMOIO YNCIEHHSA B
3anMwkax Ta iH. [lpo ue TakoX KOPOTKO
3rajaHo B KHu3i.

3a poKu, Npo sKi PO3NOBiAAETLCA Y BULAHHI,
B YKkpaiHi 6yno cTBOpeHo noHapg NiBCOTHi TUNiB
Komn'toTepiB i ixHix mopudikauiin — yHiBep-
canbHi, cneuyianizosani (6opToBi), MiHi- Ta
MikpokoMmn'loTepu, fiKi po3pobnsancs Ha oc-
HOBi AOCATHEHb BiTYM3HAHOT Hayku. Binbwictb
i3 HUX He NOCTYNanucs 3aKOPAOHHUM i BUMYC-
Kanucs cepiiHo.

YkpaiHa uinkom 3abesneyysana cebe Kaf-
pamu, y TOMy Yucni B rany3i po3po6ku i Buko-
pUCTaHHA KoMn'toTepHOT TexHikK, i gonomorna
B nigrotosui daxisuis iHwWUM pecny6nikam
PapsaHcbkoro Coto3y i papy 3aKOpAOHHUX
kpaiH. 3 uieto metolo B KwiBcbkomy noni-
TexHiYHOMy iHCTUTYTi (HMHI HauioHanbHui
TexHiYHUi yHiBepcuteT Ykpainu «Kuicbkuii
noniTexHiyHmit iHCcTUTYT»), KuiBcbkomy yHi-
Bepcuteti imeHi T.I. WesyeHka (HuHi Kuisch-
KA  HauioHanbHUi  yHiBepcuTeT iMeHi
T.T. WeByeHka) i 6aratbox iHWMUX HABYANbHUX
3aknagax Ykpainu 6ynu cTBopeHi BignosigHi
thakyneTeTH i Kaeapu.

C.0. Jlebepesy i B.M. MnywkoBy, sKi ctanu
akafemikamu, feposimu couianicTuuHoi npaui,
KaBanepamu 6araTboxX opheHiB, Nnaypearamu
[lepxaBHux npemiit, MixxHapogHe Komn'toTep-
He TOBApUCTBO, Bifj3Ha4aloun BULATHI pe3ynb-
TaTW iXHbOT TBOPYOCTi, NPUCYANNO IMEHHI Me-
pani nioHepiB KOMN'OTEPHOT HayKW i TexHiKu
(nocmepTHO).

CniBpo6iTHMKM opraHisauii, saki camoBifaa-
HO NpawioBann pas3oM 3 HUMW, WO BUPOCIMU Y
BUCOKOKBanichikoBaHux axisLis, 6ynu Big3Ha-
yeHi GaraTbMa BUCOKWMU YPALOBUMU Haropo-
pamu YkpaiHu Ta PapaHcbkoro Coto3y — oppe-
HaMW, Mefansamu, [epKaBHUMU NpeMisMu.

CMMBOMIYHO, WO UA KHUra NpUCBAYEHA
50-piyyto  IHcTUTYTY KiGepHeTUKM imeHi

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



B.M. ywkoBa HAH VYkpaiHu - dnarmaHa
KoMN'toTepHOT HayKM i TEXHIKM B HaLii KpaiHi.

Hasea kHUru «36epiratv LOBiYHO» 3'ABUNACS
He BMnagkoso. Lli cnoBa HanucaHi npopoyoto
PYKOI0 Ha manui, y ki 36epiratoTbcs apxiBHi
LOKYMeHTU npo nofBur TBopliB «M3CMy, i3
MOBHUM MPaBOM CTOCYIOTbCA KONEKTUBHOMO
NOABWUTY TBOPLiB BiTYM3HAHMX KOMN'lOTEpiB
nepLmx NicNABOEHHUX AECATUNIT.

3apas, KoM BUHMKAIOTb YMOBU A5l HACTYM-
HOro eTany po3BMTKY YKpaiHCbKOro Komn'toTe-
pobyayBaHHs, KHUra b.M. ManuHoBCbKOro
HafuxaTume iXHiX cnagKoEMLiB i 3HalAe Yync-
JIEHHUX YWNTAYiB cepef HayKOBOi il iHXeHep-
HOT rpOMafCbKOCTi, CTYAEHTIB BULMX Ta Cce-
pefHix HaBYaNbHMX 3aKNafiB.

MNpe3uaeHT HauioHanbHoi
akapgemii Hayk YkpaiHu
akapgemik b.€. 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
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Hukmo 055 nepsbix He s6usaem sex,
Y Hem Ons Hux 8 ucmopuu npumepa...

3. Acados

No one lays out the way for pioneers,
and there's no sample within history for them...

E. Asadov
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3abyTa «MuUCnsada
MallMHa» nmpodecopa
O.M.llykapprOBa

KBiTHi 1914 p., 33 4OTMpK Micaui Ao
S; noyatky lepwoi cBiToBOi BiitHW, Npo-
thecop XapKiBCbKOTo TEXHONOFiYHOro
iHcTuTyTy Onekcanpp Mukonaiosuy LykapboB
Ha MpoXaHHs MOCKOBCbKOro [loniTexHiyHoro
My3€et BUCTYNUB TYyT i3 Nekuieto «[li3HaHHSA i
MUCNeHHs». Jlekuisa cynpoBogxyBanacs fge-
MOHCTPALi€l0 «MALIMHWU NIOFIYHOTO MUCTEHHSY,
3[aTHOT MexaHiYHO 3AiCHIOBATU MNpOCTi Jo-
riYHi BUCHOBKM Ha OCHOBi BXiJHWUX CMUCNOBUX
NOCUNOK.

Jlekuis mana Benuknin pesoHaHc. MpucyTHii
Ha Hin npodecop 0.M. CokoB BifrykHyBcs
CTaTTelo 3 NPOPOYOIO Ha3Bo «Mucnsaya mawn-
Hay («Bokpyr cBetay, 1914, N218), B AKiil nu-
caB: «AKWo Mu Maemo apudmomeTpu, AKki fo-
[aloTb, BiAHIMaloTb, MHOXaTb MiIbMOHHI YMcna
3a [lONOMOrolo 06epTy BaXens, To, 04eBULHO,
HACTaB Yac MaTy NOTiYHY MaLKMHy, 3AATHY po-
OWUTU NOriYyHi BUCHOBKM OAHUM HATUCKAHHAM
BignoBigHMx knaeiw. Lie 36epexe Garato yacy,
3aNMWMBLIK NIOJMHI rany3b TBOPYOCTI, rinoTes,
(haHTa3ii, HAaTXHEHHSA — AYLIY XUTTAY.

Harapgaemo, wo B 1914 p., Konu 6yno 3po6-
JIEHO [oMoBiAb i HaApPYKOBAHO CTaTTio, ANaHy
MeTicoHy TblopuHTY, reHianbHOMy aHMiNCbKO-
My MaTeMmaTuKy, skuil ony6nikyeas y 1950 p.
pEe30HAHCHY CTaTTio «41 MOXe MalKMHa MUCIK-
TU?», MUHAB inLe apyrui pik!

«MawwnHa noriyHoro mucneHHa» 0.M. Ly-
KapboBa sABAAna co60K AWWK 3aBBULIKK
40 cM, 3aBROBXKKM i 3aBWMPLKK — 25 cM. Bo-
Ha Mana 16 wTaHr, AKi NpUBOAUANCA Y PYX Ha-
TUCKAHHAM KHOMOK, PO3TallOBaHNX Ha NaHeni
BBELEHHA AaHUX (CMUCNOBUX MOCUIOK).
KHONKKM Aifsnu Ha wTaHry, Ti — Ha CBiThOBeE
Tabno, e BuceiTioBaBcA (CnoBammu) KiHue-
BUW pe3ynbTaT (N0rivyHi BUCHOBKM i3 3ajaHuX
CMUCNOBMX NOCUNOK).

Hanpuknag, Ha nigctasi BXiffHUX MOCUIIOK:
cpibno € mertan; MeTanM € NpoBigHUKaMu;
MPOBIAHWUKM MalOTb BiNibHi €NeKTPOHM; BiNlbHi
eNeKTPOHU NiJ i€l eNEeKTPUYHOO NONs CTBO-
PIOIOTb CTPYM — OTPUMYEMO IOTiYHi BUCHOBKM:

— He cpibno, ane meTan (Hanpuknag mige) €
MPOBiHWKOM, MA€E BiflbHi eNeKTPOHM, AKi Mig
Li€I0 eNIEKTPUYHOTO NOAS CTBOPIOIOTL CTPYM;

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 lifey.

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 cpibno, He MeTan, ane NpoBigHUK (Ha-
NPUKNAA BYrelb), MAE BiNbHi eNeKTPOHH, AKi
Nig [i€l0 eneKTPUYHOrO MONA CTBOPIOIOTH
CTpyM;

— He cpibno, He MeTas, He NpoBigHMK (Ha-
NPUKIAA CipKa), He Ma€ BiflbHUX ENEeKTPOHiB i
He NPOBOAUTL ENIEKTPUYHUIN CTPYM.

0.M. lykapboB HapoguBca y 1864 p. B
Mocksi, B cim'i AepaBHOr0 YMHOBHMKA. 3a-
KiH4MB MocKoBCbKMI1 yHiBepcuTeT. Y 1909 p.
3axXMCTUB [OKTOPCbKY AMceptauito; B 1911 p.
iioro 3anpocunu [0 XapKiBCbKOrO TexXHO-
JIOTiIYHOTO iHCTUTYTY Ha mocagy npodecopa
ximii. HactynHi 25 pokiB Moro neparoriyHoi i
TBOPYOT AiANbHOCTI Oy/IM NOB'A3aHi 3 LKUM iHCTU-
TyTOM (3rofoM — XapKiBCbKWii NONITEXHIYHNIA).

Okpim ximii, 0.M. LLlykapboBa LikaBuau nu-
TaHHA Noriku mucneHHs. Mpuizg po Xapkosa
BifirpaB BeNuKy pofib Y XUTTi BYeHoro. Y
XapkiBcbKOMy yHiBepcuTeTi npauioBaB Aobpe
BifoMuin Ha Toit yac y Pocii npocecop Masno
ImutpoBuy Xpyiwos (1849-1909). 3a daxom
BiH TaKoX 6yB xiMiKoM i Tak camo, sk i LLlykapb-
0B, 3aX0MNWBCSA NPOONEMOID MUCNIEHHS 1 METOLLO-
norieto Hayku. e y 1897 p. BiH npounTaB ons
npodecopcbKo-BUKIALALBKOTO CKiafLy XapKis-
CbKOTO YHiBEpCUTETY KypC NeKLii 3 Teopii Muc-
JIEHHs Ta eIEMEHTIB oriku. MabyTb, came Togi
y HbOTO BMHWKNA AYMKA MOBTOPUTU «JIOTiYHE
miaHiHO» — MaluHy, BUHaWgeHy B 1870 p.
aHMiicbKUM MateMaTukom Binbsmom CreHni
[xeBoHcom (1835-1882), npocecopom MaH-
yectepcbkoro yHiBepcutety. Kuura [xeBoHca
«0OCHOBM HayKW» BUALIA Yy Nepeknagi pocinch-
kolo y 1881 p. i, oueBugHo, M.[. Xpyuios 03-
HalloMmMBCA 3 Heto. [lo TOro X, 33 MaTepianamu
KHUrM npodecop matematuku Opecbkoro
yHiBepcutety I.B. CnewnHcbkuin y 1893 p. Hap-
pYKyBaB cTatTio «JloriyHa mMawmuHa [)xeBoHcay
(«BecTHMK onbITHOW U3NKKM U 3NEMEHTAPHOI
matematukm». Cemectp XV, N°7).

[I>keBOHC He HajaBaB CBOEMY BMHAxody
MPAaKTUYHOrO 3HayeHHs. «JloriyHe niaHiHO»
BMKOPUCTOBYBANOCA JUWE SIK HaBYaNbHWIA
npunag ons BUKNagaHHsa Kypcy noriku. Cynaum
3 ycboro, npodecop M.[. XpyioB, AKuii BigTBO-
puB MawuHy [IxeBoHca (Ha noyarky XX cT. abo
LeLL0 paHille), TaKOX MaB HaMmip 3aCToCcoByBa-
T ii Auwe sAK HaBYANbHWIA mpunag nig vac
CBOTX NEKLii 3 IOTIKW i MUCNEHHS.
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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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Micns cmepti M.[. Xpywosa 8 1909 p. iioro
BJOBa Nepepana MalnHy XapKiBCbKOMY yHiBep-
cutety. Akum yuHom 0.M. LLlykapboB po3Lykas
Lil0 MaWMHY — HeBigomo. Cam OnekcaHpp Muko-
nainoBuy y cTaTTi «MexaHizauis MUCNEHHA»
(1925) nuwe, wo BiH i «ycnapkysasy».

0.M. WykapboB BiB BENMKY NPOCBIiTHULbKY
poboTy, BUCTyNaB 3 NeKUiAMM 3 NUTaHb
Ni3HaHHA i MUCNeHHs y Baratbox MicTax Y-
painun, y Mocksi, JleHinrpagi. Cnepuwy BYeHuit
Ha NeKuiax AeMOHCTpyBaB MalMHy, nobyno-
BaHy XpYL,0BMM, @ MOTiM — CKOHCTPY/iOBaHyY
HUM camuM. Y 3a3HayeHiil BuLLe cTarTTi BiH Tak
MOACHIOE CBi BHECOK Y nOJinwWeHHs
KOHCTPYKLii MaWwmHu:

«fl cnpobysaB nobyayBaTu fAeuo BMAO-
3MiHEHWI NPUMIPHUK, BBOAAYN B KOHCTPYKLiO
[)>xeBoHCca [fesKi BAOCKOHaNneHHs. BTim, Wi
BJOCKOHANleHHA He Manu MpPUHLMMNOBOrO Xa-
pakTepy. fl NpocTo HagaB iHCTPYMEHTY Aelo
MeHLW KX po3Mipis, 3pobUB i1oro Bech i3 meTany
71 YCYHYB fesKi KOHCTPYKTUBHI AedeKTH, AKUX y
npunagi [xeBoHca, cnig BU3HATH, Oyno poc-
TaTHbo. [lofjanbwum Kpokom ynepep 6yno
NPUELHAHHA [0 iHCTPyMeHTa o0cobnuBoro
CBiTNOBOrO €KpaHa, Ha AKWI NepefalTbca pe-
3yNbTaTM pobOTM MAWMHKM i HAa SAKOMY BOHM
3'ABNSAOTLCA He B YMOBHO-OYKBEHIN hopMi, K
Ha MawuHi [IeBOHCa, a B 3BMYaitHi cno-
BECHiN opmix.

Mpote ronosHe gocarHeHHsa 0.M. LykapboBa
nosiArano B TOMy, WO BiH, HA BifMiHy Big [Dxe-
BOHCa i XpylLoBa, 6auMB y MalWUHi He 3BUYaNt-
HUWiA WKiNbHKUIA NOCIOHUK, @ TPaKTyBaB ii CBOIM
ciyxayaMm sk TeXHiYHMiA 3acib MexaHizauii Tux
CTOpPiH MUCNeHHs, #AKi nigpatTbes  dop-
manisauii. Cratrio «MexaHisauia MuUCHEHHS.
MawwuHa [JxeBoHca» BiH NovmnHae 3 ictopii Bu-
HUKHEHHS TexHiYHuX 3acobiB ana niydu: abak
(paxiBHMLA CTapoAaBHIX rpekiB i puMAsH), Ma-
wuHa Mackans, ska BUKOHyBana onepauii goaa-
BaHHs, apucdmeTuyHuin npunap JlenbHiua, nora-
pudmiyHa niHilika 1  aHanorosi pude-
peHLiloI0YT MalWMHKU ANs PO3B'A3aHHA PiBHAHb.
MexaHizaLilo noriyHux npouecis, fKi ¢op-
manisytotbes, 0.M. LlykapboB po3mnsgae sk
HACTYMHWUN KPOK Yy PO3BUTKY TaKMX NPUCTPOIB,
NOKNMKAHUX iCTOTHO fONOMAraTi JANHI B po-
3yMmoBiii npaui. Ik npuknag y cTatTi HaBOAUTL-
cA po3B'A3aHHA 3afayi NPOrHO3yBaHHs e/eKT-
PUYHUX BNACTUBOCTEN BOAHMX PO3YNHIB OKUCiB

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 formy.

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-



XiMiYHUX enemMeHTiB. 3a A0MOMOroK MallUHM
Oyno 3HaiWgeHo BiciM BapiaHTIB pO34YMHiB
€NeKTpONiTiB i HeenekTponiTie. «Yci Ui BUCHOB-
KW abCONIOTHO MpaBMAbHI, — NUWe BYEHWH, —
npoTe... AYMKa JlOACbKAa HAATO nayTanacs B
L{MX BUCHOBKaX».

Ak nisHiwe B PapaHcbkomy Coto3i kKibepHeTu-
Ky (Ha noyarky ii cTaHOBNIEHHA) OroN0CUIN JIXKe-
HayKoto, Tak i B 20-Ti poku nomsgu 0.M. Lly-
KapbOBa pO3LiHIOBANUCA [EAKUMU BYEHUMU
BKpai HeraTuBHO.

Y 1926 p. Ha cTopiHKax xypHany «log 3Ha-
MeHeM Mapkcuamay (N212) npodecop I.€. Op-
JIOB NUCaB:

«...MpeteH3ii npodecopa LLlykapboBa, fKuil
LEMOHCTPYE WKiNbHUI npunap [keBoHca fK
«MUCARYMIY anapat, a TaKoX HaiBHe 34MBY-
BaHHSA 110ro cyxayis, — yce Le He no36aBneHo
AefKoro Komi3my. Hac HamarawTbCcs nepeko-
HaT y opManbHOMY XapaKTepi MUCIEHHS,
MOXJ/IMBOCTI Oro MexaHisauii». Tpeba Bigaatu
HaNeXHe XypHanoBi — 1oro pepakLis He noro-
Aunacsa 3 nornsafamu aBTopa CrarTi.

OctaHHto nekuito 0.M. LlykapboB npoynTas
y XapKoBi HanpukiHui 20-x pokiB. CBolO Mawu-
Hy BiH nepepaB Ha Kadeppy MaTeMaTuKW
XapkiBcbkoro yHiBepcutety. B noganbuwomy ii
cnigu 3aryounucs.

B icTopii po3BuTKYy iHopmauinHux Tex-
Hosiorin B YKpaiHi Ta B KonuwHboMy PapsaH-
cbkomy Coto3i im'a 0.M. llykapboBa no-
B'A3aHe 3 BaXX/IMBMM €TanoMm y CTBOPEHHi 3a-
co6iB 06po6bkmu iHdopmauii — ue aKTUBHa
nponaraHpa BaXKAUBOCTI W MOXJIMBOCTI Me-
xaHisauii (Hapani - aBTomartmsauii) Tux
CTOpiH NIOFiYHOrO MUCNEHHA, AKi NigAaA0Tb-
ca popmanisauii. [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.

MallMHA «JIOriYHOr'o MmciieHHa» O.M.llykapsoBa

OnekcaHop Mukonatiosuy lykapsos
(1864-1936). [Tobydysas mawiuHy «10214H020
MUCTIeHHA», 30amHy MexaHi4Ho pobumu npocmi
J10214HT BUCHOBKU HA OCHOBT BXIOHUX
CMUC/IOBUX NOCUNOK

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

Masno [ijmumposuy Xpywos (1849-1909), npogecop
Xapkiscbkoz2o yHisepcumemy. B 1897 p. siomsopus
«J10214He NiaHTHO» — MawuHy, suHatioeHy 8 1870 p.
aHenitickkum mamemamukom Binbamom CmeHni
JxesoHcom (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)

3abyma «mucnsya MawiuHa»
npogecopa 0.M. Lykapsosa,
1914 p.

The forgotten «Thinking
machine» of professor

A. Shchukarev, 1914




BigxpuTTsa akagzeMika
B.€.JlammkapsrOBa

oHag 400 pokis () — go noyatky XX cTo-
I I NiTTA — TBOPLi 06YMCiIOBaNbHUX 3a-
CO0iB BMKOPMCTOBYBAAM [ECATKOBY
CUCTEeMY 4MCheHHA. [na BiLTBOpeHHA wuudp
3aCTOCOBYBANOCS KOJECO 3 fecATbMA 3yOLsMY,
a yucen - Habip Takux konic. Came TaK y
XVII cT. 6ynu cTBOpPEHi HanmpocTiwi npunaau
JJ15 [0 aBaHHA, BiAHIMAHHS 1 MHOXEHHS Yucen
(mawuHu Mackans i Jleii6Hiya), oe BUKOpUCTO-
ByBanocs Big 8 go 13 konic.

Y XIX cT. aHmiicbkuit ydeHnii Yapnb3
be66igk cnpoekTyBaB i cnpobyBaB CTBOPUTY
«aHaNiTUYHY MalWnHy» — nepwy LudpoBy 06-
YMCNIOBabHY MALIMHY 3 MPOrPaMHUM KEpYBaH-
HAM, WO Mana N'ATb NPUCTPOiB — apudMeTny-
HUW, Nam'aTi, KepyBaHH#A, BBOAY Ta BMBOLY (AK
y Neplux enekTpoHHUX Komn'ioTepax). Apud-
METUYHMI NPUCTPii i Nam'aTb GYNU CNPOeKTo-
BaHi Ha OCHOBi 3y6yacTux KOJiC 3arajbHON
KinbkicTio noHap 50 Tuc.!

Y cepeauHi XX cT. i3 nepexofom Bif fLeCATKO-
BOi [0 [1BINKOBOT CUCTEMM YNUCSIEHHSA 3 LiiEI0 Me-
TOO MOYaNM BUKOPUCTOBYBATU €NIEKTPOMATHITHI
pese Ta eN1eKTPOHHI Namnu (Maiixe ofHOYACHO).
3rof10M BENIMKOrO MOIWMPEHHA HABYAM Nam'aThb i
JIOFiYHi eNleMeHTH, B KX BUKOPUCTOBYBAMUCS
thepuTHi oceppas. MocTynoBo i Ta 6arato iHWmMxX
LOCUTb FPOMi3KMX i HEHaAiINHKX HOCITB iHdop-
MaLii 6ynu BUTICHEHT eneMeHTaMu Ha 6as3i TpaH-
3UCTOpiB, fKi, BOOCKOHANOUNCh, NEpPeTBOpH-
JINCA Ha THTErpasbHi CXemMu, WO MicTUAK croYaT-
Ky TUCAYI, @ 3r0fLOM — MiNIbAOHU KOMMOHEHTIB.

3a 50 pokiB 3aCTOCYyBaHHA TPaH3UCTOPiB V
HUX He 3'ABUIOCA CEpiiO3HUX KOHKYPEHTIB.
MocTae 3anuTaHHA — XTO X 6YB NepLoBifKpu-
BayeM i3nYHUX edeKTiB, Ha BUKOPUCTAHHI
AKWUX I'PYHTYETbCA Ais TpaH3ucTopa? Lle we oa-
Ha «6ina nasama» y po3BUTKY iHdOpPMaLiiHNX
TexHonorin B YkpaiHi. BoHa noB'A3aHa 3
LisNbHICTIO BUAATHOTO YKpaiHcbKoro isuka Ba-
pguma €EsreHosuya JlawkapboBa (1903-1974).
BiH no npaBy maB 6u opepxatu Hobenicbky
npemito 3 ¢i3MKWM 3a BIAKPUTTA TpaH3UCTOPA,
AKoi B 1956 p. GyNM YOOCTOEHI aMepuKaHCbKi
BYeHi [xoH bapauH, Binbam LWokni it Yontep
bparTeiiH.

Llle B 1941 p. B.€. JlawkapboB HagpyKyBaB
cTatTio «[locnifKeHHA 3anipHuUX WwapiB mMeTo-
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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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fom Tepmo3oHaa» («M3sectus AH CCCPy». Cep.
¢du3., 1941, T. 5) i y cniBasTopcTsi 3 K.M. Ko-
COHOrOBOI — CTaTTIo «BNiMB HOMilWOK Ha BeH-
TUNbHUIE doToedekT y 3akucy Migi» (Tam ca-
MO). BiH BCTaHOBWB, L0 CTOPOHU «3anipHOro
Wwapy», PO3TallOBAHOTO MApanefNbHO FpaHMLLi
noginy Mifb — 3aKuC Mifi, ManuM NpoTUNEXHI
3HaKKM HociiB ctpymy. Le sBuwe ogepxano
Ha3By p-n nepexogy (p — Big positive, n — Big
negative). B.€. JlawkapboB po3KpMB TaKOX
MexaHi3M THXeKLii — HalBaXMUBiLOro ABULLa,
Ha OCHOBi sKOro AilOTb HaniBNPOBiAHWKOBI
Aioau i TpaH3ucTopum.

MNepwe noBiJOMNEHHA B aMepPUKAHCbKIi
npeci Npo nosiBy HanNiBNPOBiAHMKOBOIO MiACK-
NlloBayYa-TpaH3nucTopa 3'ABMAOCA B NIUNHI
1948 p., Yepe3 7 pokis nicas crarTi B.E. Jlaw-
KapboBa. VIoro BMHAXifHNKN — aMepUKaHCbKi
BYeHi bapguH i bpatTeitH — niwnu wasxom
CTBOPEHHA TaK 3BaHOr0 TOYKOBOTO TPaH3UCTO-
pa Ha OCHOBi KpucTana repmatito n-tuny. lep-
Wit 06HARIANMBMIA Pe3yNbTaT BOHU OAepIKanu
HanpukiHui 1947 p. MpoTe npunag npauytoBas
HecTabinbHO, MOTr0 XapaKTepUCTUKU OyIn He-
nepenbayyBaHUMM, i TOMY NPAKTUYHOTO 3aCTO-
CyBaHHs TOYKOBUI TPAH3UCTOP He OTPUMAB.

1951 p. y CLUA 3'aBuBCs HagiHiwuin nno-
WMHHWI TpaH3ucTop n-p-n Tuny. Moro cteopus
Wokni. TpaH3uCTOp CKNAAaBcs 3 TPbOX LWapiB
repMaHito n, p i n TMNY 3aranbHoio TOBLLUHOK
1cm i 6yB 30BCIM He CXOXMIA Ha ManbyTHi
MiHiaTIOpHi, @ 3rOI0OM — i HEBUAMMI OKY KOMMO-
HEHTM THTErpaNbHUX CXEM.

YKe Yepes KinbKa poKiB 3HaYEHHS BUHAXOAY
aMepUKaHCbKUX YYEHWUX CTano OYEBUAHUM, i
BOHM 6ynu ypoctoeHi HobeniBcbkoi npemii.
MOJ/IMBO, MOYATOK «XONOAHOT BiHU» abo
iCHYIOYa TOA1 «3ani3Ha 3aBica» nepewkozum
neplwoBifKkpuBayeBi p-n nepexogy B Hanis-
npoeigHukax B.€. Nawkapbosy ctatu Hobenis-
CbkUM naypeatoM. Moro iHTepec po Hanis-
NpoBiAHMKiIB He 6yB BMNagKkoBuUM. MoynHalouu
31939 p. i 10 KiHUA XWUTTA BYEHUN NOCNiA0B-
HO i nMigHO JocnifKyBaB ixHi (i3nyHi BnacTu-
BOCTi. Ha pofartok [o ABOX nmeplwux npaub y
1950 p. BiH i B.I. JlAweHKo HaapyKyBanu crat-
Tio «ENeKTpoHHi CTaHW Ha noBepxHi Hanis-
nposigHuka» («H06un. cb6. k 70-netuio akap.
A.®. Vodde», 1950 p.), B Akiit onucanu pe-
3yNbTaTM [OCHIAXeHb MOBEPXHEBUX SIBULY Y
HaniBNpoBigHMKaAX, WO 3ro40M CTaNM OCHOBO

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).



po6OTH iHTErpanbHUX CXeM Ha NOJbOBUX TPaH-
3ucTopax.

Mig kepiBHuyTeom B.€. JlawkapboBa Ha no-
yatky 50-x pokiB B IHcTuTyTi thismku AH YPCP
Oyno opraHi3oBaHo BMPOOHULTBO TOYKOBMX
TPaH3MCTOPpiB.

CchopmoBaHa BYEHMM HAYKOBA LIKOMA Y ra-
ny3i (bi3mm4 HaniBNpoBiAHUKIB CTaE op,Hiero 3
HayKOBUX pe3yanaT1B Oyn0 CTBOpPEHHs B
1960 p. IHcTuTyTy HaniBnpoBigHukis AH YPCP,
AKuit oyonus B.E. Jlawkapbos.

BuyeHuit HaponuBcs i OTPUMAB BULY OCBITY
B Kuesi, 3rogom npautoBaB y JleHiHrpagi. Ha
Xanb, Nepli poKM oro TBOPYOi LisANbHOCTI
npunanu Ha nepiog penpeciit. BiH 6yB 3a-
apewToBaHMi i BUCAAHUN [0 ApXaHrenbCbKa,
Ae fo 1939 p. 3aBigyBaB Kadenpoio dizuku B
MepiHcTUTYTi. HactynHi, HannnigHiwi 35
pokiB XuTTa Baguma €BreHoBMyYa nos'a3aHi 3
Kueeom. BiH 3anuwue nicns cebe uiny nnes-
[V YYHiB, sKi 3rogoM CTann BU3HAYHUMU BYe-
HMMK, WO YCMiWHO NMPOAOBXYIOTb PO3noyaTi
B.€. JlawkapboBUM AOCNiAXKEHHS.

B.€. JlawkapboB € nioHepom iHchopmauin-
HUX TexHonorin B YKpaiHi 1 y KONULHbOMY
CPCP y rany3i TpaH3UCTOpPHOi eJieMeHTHO1
6asn 3aco6iB 064MCNIOBANIbBHOT TEXHIKHU.
Llinkom cnpaBegnnBo BBaXKatu MOro i ofHNUM
3 nepwwmx y cBiti pyHAaTOPiB TPaH3UCTOPHOT
MiKpoesnieKTpoHiku. Y 2002 p. im'a B.€. Jlaw-
KapboBa MPUCBOEHO 3aCHOBAHOMY HUM
IncTutyTy HaniBnpoBigHukie HAH VYkpaiHu.
[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.

[lepuoBiaXxpuBay4

Badum €gzerHosuy Jlawkapeos (1903-1974). OcHOBONONOKHUK
MIKpOeneKmpoHHUX mexHonoeil 8 YkpaiHi. Y 1941 p. nepwum y ceimi
eKcnepuMeHmanbHo BUABUB p-n Nepexio i PO3KPUB MEXAHI3M
e/leKmpoHHO-01pKoBOi Oughy3ii, Ha OCHOBI AKUX Yy POKU Benukoi Bimyu3sHaHOT
BiliHu 6ynu cmsopeHi nepwi y CPCP HanignposioHukKosi 0100, @ Ha NoYamky
50-x poKis — Bnepuwie 8 YKpaiHi HanisnposiOHUKO8I mpiodu

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

Badum EseeHosuy Jlawkapbos
i npe3udenm AH CPCP Cepeiii IsaHosuY
Basinos y npe3udii kKoHpepeHyii
3 JtomiHecyeHyii. TpaseHb 1948 p.
Vadrm Lashkarev and President
of the AS USSR Sergey Vavilov
at the conference on luminescence
head table. May 1948

Biooin ¢pomonposioHocmi IHcmumymy
HanignposioHukis AH YPCP.

Akxademik ma (io2o y4Hi.

lloyamok 60-x pp. XX cm.

The Institute of Semiconductors,

AS Ukr.SSR, Department of Photoconductivity.
The academician and his students at the
beginning of 60th of XX century

Badum €seeHosuy Jlawkapeos ceped
BUK/10A418 3ACHOBAHOT HUM Kaghedpu (i3uku
HanisnposioHUKi8 KuiscbKo2o depxasHo20
YyHigepcumemy imeHi T.I. lllegyeHKa.
lloyamok 50-x pp. XX cm.

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




Ymimu damu Hanpamok —
03HAKQa 2eHiabHOCMI.

@. Hiywe

3aCHOBHUK
BiTuuM3HAHOI'O
KOMII ' 0TepobyanyBaHHSA

«36epiratu foBiuHO»

rpyaHi 1976 p. Bigbynocs 3acigaHHsA

S; BYeHOi papu IHCTUTYTY KiBepHEeTMKM

AH YPCP, npucBsiyeHe 25-piyyio BBe-

LEHHs B perynfpHy exkcnayartauilo nepuwoi y

KOHTUHeHTanbHiit EBponi Manoi eneKTpoHHOT

niyunbHoi mawuHu («M3CM»), ctBopeHoi B

IHcTuTyTi enektpotexHiku AH YPCP nig ke-

pisHuuTBom Cepris OnekciiloBuya Jlebepeea
(1902-1974).

Y cBoeMy BMCTYyNi Ha 3acifaHHi AupeKkTop
IHcTuTyTy akagemik B.M. MMywWwKoB TaK OuiHWB
1I0ro HOBATOPCbKE TBOPYE AOCATHEHHS:

«HesanexHo Big 3apy6ixHux yueHux C.0. Jle-
6efieB po3poOMB MPUHLUNU NOOYAOBU KOM-
n'toTepa 3 Nporpamoto, ska 36epiraeTbcs B one-
patuBHii nam'aTi. Mlig ioro KepiBHULTBOM CTBO-
PEHO neplwuit B KOHTUHEHTanbHi €sponi
KoMnN'toTep, y CTUC/i CTPOKM PO3B'AI3aHO BaXJIUBI
HayKOBO-TEXHiYHi 3aBaHHs, YuM Gyno 3aKnage-
HO paffHCbKY LWKoMy mporpamyBaHHa. Onuc
«M3CM» — nepwuit y KpaiHi nigpy4HuK 3 064mC-
NtoBanbHOT TexHikn. «MICM» cTana npoToTUNOM
BEJIMKOT  €JIEKTPOHHOT  NiYMAbHOT  MaWuHK
«Bb3CM». Jlaboparopis C.0. Jlebeaesa — ue op-
raHisauinHuii 3apopsok 064YMCNIOBANBHOTO LEHT-
py — nmi3Hiwe IHcTuTyTy KiGepHeTukn AH YPCP».

TeepmxeHHs B.M. [nywkoBa npo Te, WO
C.0. JlebepeB, He3anexHo Bif yYeHUx 3axoay,
po3pobUB MpuHUMNKM NobynoBK Komn'loTepa 3
nporpamoto, fika 36epiraeTbca B nam'ati -
NPUHLUMUMOBO BaXMBMI MOMeHT. Came 36epi-
raHHs Nporpamu B OMepaTuBHii nam'aTi cTano
3aBeplWanbHM KPOKOM Yy PO3BUTKY MEpLInX
komn'toTepiB. Ha 3axopi Leit eTan nos's3ytoTh 3
im'am [koHa doH HeitmaHa. Ockinbku BUCNOB-
ntoBaHHA B.M. [nywkoBa nifTBEPAKEHO HU3-
KO0 apXiBHUX [JOKYMEHTIB i Cnorafgamu noge,
Aki npauioBanu 3 C.0. JlebepeBum, MoXxHa
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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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CTBEPAXKYBATH, Wo nopag i3 [oHom doH Heit-
MaHoM C.0. Jlebenes € po3poGHUKOM NPUHLK-
ny 30epexeHHs Nporpamu B OnepaTuUBHiii
nam'sTi Komn'totepa.

Ha 3acipaHHi 3akpuToi BYeHOT paan iHCTu-
TYTiB €NEeKTPOTEXHIKW 1 TennoeHepreTuku
AH YPCP Bip 8 ciuHa 1951 p. (npotokon N°1)
C.0. Jlebenes, BignoBifatoym Ha nocTasneHi io-
My 3anuTaHHsa micnsa pgonosigi npo «M3CMy,
CKa3as:

«Y MeHe € flaHi no 18 maluHax, po3pobne-
HUX aMepuKaHuAMM, Ui faHi MalTb XapakTtep
peknamu, 6e3 byib-sKuX BiJOMOCTEN, K Malu-
HU nobyaoBaHi», i gani: «Bukopucrosysatu 3a-
pybiXKHUIA [OCBiA BAaXKO, OCKiNbKM onybniko-
BaHi BiOMOCTI [lyKe CKymiy.

Y KopoTkiit 3anucyi, Hagicnanin 8 AH CPCP
Ha noyatky 1957 p., C.0. JlebeneB KoHCTaTyE:
«Y 1948-1949 pp. mHoto 6ynu po3pobneHi oc-
HOBHi NpUHUMNW NOOYAOBKU MOAIGHUX MALIWH.
BpaxoByloun ixHE BUHATKOBE 3HAYEHHA Onf
HapOAHOro roCMnoAapCTBa, a TAKOX BiACYTHICTb
B CPCP 6ymb-skoro pocBify ix nobynoBu Ta
eKcnyarauii, s NpUNHAB PilleHHSA SKHAWWBMS-
e CTBOPUTU Majy eNeKTPOHHY NiYunbHy Ma-
LWKHY, Ha AKIA MoXHa 6yno 6 focnigxysatu oc-
HOBHi NpUHUMNK NO6YLOBM, NepeBipuTM MeTo-
AMKY PO3B'I3aHHA OKpPeMux 3aAay i Harpoma-
AUTW eKcniyaTalikHui LoCBigy.

He BunagkoBo «M3CM» cnoyatky po3wud-
poByBanacs Ak «Mogenb 31eKTPOHHOM CHETHOW
MalWmnHbI», i Nuwe nisHiwe cnoso «Mogenby» by-
710 3aMiHeHO Ha cioBo «Manas».

Y 3rapaHomy Buie npotokoni C.0. Jlebenes
Bif3HaumB: «3a gaHuMu 3apybixHOi niTeparty-
pU, NTPOEKTYBAHHS i CTBOPEHHS MAlWWUHW TPUBAE
5-10 pokiB, MM MaEMo Hamip nofyayBaTu Ma-
WKHY 38 2 POKU».

HeilmoBipHO, ane BYeHOMY Bfanocs pe-
anisyBat Lei NpOEKT 3a TaKUWA KOPOTKUM
cTpok. PoboTn 6yno posnoyato B 1948 p., a
BXe HanpukiHyi 1950-ro 3anpaltoBaB MakeT
«M3CM». Y 1951 p. «M3CM» 3panu gna pery-
nApHOi ekcryatauii. Ha Hiil, eAnHiN Ha Toi
yac MaluHi Takoro knacy, npotsrom 1952 p.
pO3B'A3yBaNNCA HalBaXnuBiwi 3apayvi: dpar-
MEHTU PO3pPaxyHKiB TEPMOALEPHMUX NPOLECiB,
KOCMiYHMX NONbOTIB 1 PaKeTHOT TexHiky,
LanbHixX NiHii enekTponepenayi Towo.

[locBin cTBOpeHHs Ta ekcnayatauii «MICM»
gas 3mory C.0. JlebegeBy 3a KOpOTKMiA yvac

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 exploitationy.

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 regular 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.



(HactynHi pBa poku!) cTBOpPUTM «Bonblyio
3NEKTPOHHYIO CYETHYIO MaLIMHY» — «BICM».

Y crarTi «bina konuckn nepwoi EOM» (EOM —
eNeKTPOHHA 00YMC/IIOBaNbHA MAllMHA, Ha3Ba
cTatTi pociiicbkolo MoBol «OKono KonbiGenu
nepsoii IBM», IBM — anekTpoHHas BblYMCIM-
TenbHas mawuHa) C.0. Jlebenes Ha3pa «MICM»
«NepBiCTKOM  paffHCbKoOi  064MCAtoBaNbHOT
TexHikny. «bICM» Cepriii OnekciioBuy xapakre-
pu3yBaB Tak: «Konu mawmnHa byna cTBopeHa, BO-
Ha HiYMM He NocTynanacs HOBITHIM aMepUKaHCb-
KMM 3pa3kaM i sBfsia co60k CrpaBXHE TOpke-
CTBO ifieit ii TBOPLiBY.

OcHoBHi npuHuunu nobynoBu «M3ICM»
MicTATbCA Y KHM3i (paHile cekpeTHiit) «Mana
€NeKTPOHHA NiyunbHa MawuHa» (aBTopM
C.0. Nebepes, J1.H. Jawescbkui, K.O. Lkabapa,
1952 p.). Ocb Ui npuHUMnu:

1. B mawuHi BUKOPMCTOBYETbCA [ABiNKOBA
cucTeMma yncneHHs. 2. [lo cknagy MalwmnHKU BXO-
AATb N'ATb NPUCTPOTB — apuMETUYHUIA, Nam'aTi,
KepyBaHHs, BBOAy Ta BMBOAY. 3. Mporpama 06-
yncneHb KOAYETbCA i 36epiraeTbca B Nam'aTi Tak
camo, K i yucna. 4. 064YNCNEHHS 30iNCHIOTb-
CA aBTOMATMYHO Ha OCHOBi Mmporpamu, fika
36epiraeTbcs B nam'ati MawmHu. 5. Kpim apud-
MeTUYHUX, MaLIMHA BUKOHYE NOTiYHi onepalii —
NOpPiBHAHHSA, YMOBHOrO Ta 6e3yMoBHOro nepe-
xopniB. 6. Mam'atb GymyeTbca 3a iepapxXiyHUM
npuHUMNoMm. 7. lns obyncieHb BUKOPUCTOBY-
I0TbCS YMCNOBI METOLM PO3B'A3aHHSA 3afau.

Y 1955 p. Ha KoHbepeHLUiiy [lapmMwTaaTi fo-
nogigb C.0. Jle6enesa npo «bICM» Buknukana
ceHcaLito: Mano Komy Bigoma 3a mexxamu CPCP
MalWHa Oyna BW3HAaHa HaWbiNbW WBUA-
Kogitouoto y EBponi.

Cymsaum 3i cnoragiB cy4yacHWKiB, 3aayM CTBO-
puTH LM POBY 064YNCNIOBABHY MALIUHY BUHMK
y BYEHOro We A0 BilHW, KOAM BiH XUB Yy
Mocksi.

Mpocecop A.B. Hetywwun, sakuit 3akiH4YuB
MOCKOBCbKMi EHEPreTUYHMI THCTUTYT 3a Kiflb-
Ka pokiB [o BiiiHK, 3ragye: «Pe3ynsTatoM MOix
ROCNif)KeHb CTana KaHAMAATCbKa AucepTauis
Ha Temy: «AHani3 TPUrepHUX eIEMEHTIB WBUA-
KOLit0YMX NiYUNbHUKIB iMNynbCiB». AK Bigomo,
€/IeKTPOHHI TpUrepu CTanu nisHile OCHOBHU-
MU enemeHTamMu LUGPOBOT 064UCIOBANLHOT
TexHiku. Big camoro nouatky uUiei po6otu B
1939 p. i po 3axucty C.0. Jlebefes 3 yBaroto i
CXBaNleHHAM CTaBMBCA [0 MOIX [OCNiIKeHb.
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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
counters». 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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Bin norogmecs GyTM onoHeHTOM 3 AucepTauii,
3axucT skoi BigbyBCca HanpukiHui 1945 p. Ha
TOM yac e HixTo He nigo3piosas, wo C.0. Jle-
6eneB BMHOLWLYE inei CTBOPEHHSA LUdPOBUX 06-
YMCIOBANbHUX MaLLUHY.

[OpyxuHa BueHoro A.l. JlebegeBa po3noBsi-
Aana, ak BoceHn 1941 p., konm Mocksa nopu-
Hana y TeMpsaBy Yepe3 HanboTu (alMCTCbKOT
aBiallii, YoNOBiK HafOBrO 3aYMHABCA Yy BaHHIN
KiMHaTi, e MoXkHa 6yno 6e3 NnoboBaHHA BMU-
KaTu CBiTNO, i rOAMHAMU NUCAB Yy TOBCTOMY 30-
WKTi He3pO3yMini il Kpyxeuku i pucoykm (Hyni
Ta OAMHULI, AKi BUKOPUCTOBYIOTbCA Y [BilIKO-
Biil cMcTEMi YnNCNEeHHR).

3actynHuk C.0. Jlebegera no naboparopii,
pe cteoptoBanaca «b3CM», BOKTOP TeXHiYHMX
Hayk B.B. bapaux cBigunTb, WO MaB 3 yyHeM
po3moBy, nig 4ac skoi Ceprin OnekciiioBuy
CKa3as, WWo AKOM He BiliHa, To poboTy 3i CTBO-
peHHs UMdPOBOT eNeKTPOHHOT 064YNUCIIOBaANb-
HOT MaLMHM BiH PO3N0oYaB B 3HAYHO paHile.

Haragaemo, wo B 1939-1947 pp. B CPCP
XOAHUX ny6nikauiii npo ABiKoBY cucTemy
YMCIEHHS, METOANKY apudMeTUYHKUX onepauiit
3 [ABINKOBUMM YMCNamMu i CTPYKTypy UMdpoBoi
064Y1CNIOBaNbHOT MaWKHK We He Gyno. Y Bigo-
MUX Ha TOW Yac peneitHiit o6uncnoBanbHii ma-
wuHi «Mapk-1» (CLUA, 1944 p.), eneKkTpoHHii
obuyucnoBanbHin MawmnHi «IHUAK» (CLLA,
1946 p.) BUKOPUCTOBYBANUCA [ECATKOBI CUC-
TeMu yncneHHs. Y peneiinux mawunHax K. Lyse
«Z-1» (HimeyuuHa, 1937 p.), «Z-2» (Himeyun-
Ha, 1938 p.), «Z-3» (HimeuuuHa, 1941 p.) Bu-
KopucToByBanacs [BilKOBA CUMCTEMA YUC/EH-
H#, ofHaK ny6nikauii npo Ui MawuHu 3'sBuUam-
csA nuwe 3a Kinbka pokis nicns fpyroi ceiToBoi
BiliHM. Came y JOBOEHHI 11 Neplui NOBOEHHI po-
kn C.0. JlebenieB He3aNeXHO Bifi 3aKOPLOHHMX
BUYEHUX PO3POOMB MeTOfMKY onepauiil Wwopo
OBiIKOBOT CUCTEMM YUCNEHHS, CTPYKTYpY Ta
apxitekTypy «M3CM». CTBOpEHHS ii 6yno ayxe
HEMpPOCTUM 3aBAAHHAM, 3 AKUM y4eHUN Gauc-
Kyye Bnopascs.

B apxiBi IHcTUTYTY enekTpoaMHamMiku
(paHiwe enektpoTexHiku) AH YPCP 36epiraeTb-
€A nanka 3 AOKYMEHTaMU Mpo CTBOPEHHS
«M3CM». Yuscb TypboTIMBA pyKa MoHap mis-
BiKy TOMy Hanucana Ha Hilt cnosa «36epiratu
LOBiYHO». BoHU BUABMANCA NpOpOYMMM.

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 ciunst 1952 p. Tpesnziss AH CPCP 3aciiyxasia 1onosis
C.0. Jlebenesa npo Beepenst «MICM» B ekciuryaTalio.
Y Bunucti 3 mpoToOKOJIY 3aCiIaHHS 3a3HAYEHO:

Cekperno Ex3.

IIpesunis Axaznewmii Hayk CPCP Ilocranosa
Bizx 4 ciuns 1952 p. Ne 4-4ce M. Mocksa
[Ipo BBejicHHs B eKCILIyaTaltio
Mauroi TiYMITbHOT eTeKTPOHHOT MAITHH.
Jonosizay npod. C.O. Jlebenen

Bumucka

[Ipesuniss Axagemii wayk CPCP Bigsnauae, 1mo
Bignosigno 10 nocramoBu Pamu Minictpis. CPCP Bix
01.08. 1951 p. 3a Ne 2754-1321¢ IHcTHTYT TOUHOI MEXaHIKK
it o6uncimosanbioi Texuiku AH CPCP pasom 3 Iucrury-
tom esiekrporexuikn AH YPCP y IV kBaprani 1951 p. BBiB
B eKCILTyaraiiio Maiy JiuuibHY eJeKTPOHHY MAIITHHY, 10
¢ nepioo B CPCP mBugkoziiogoio e1ekTpoHHOI0 H(PO-
BOIO MAIINHOIO, I0BE/ICHOIO JI0 CTaHy eKCIIyaTallii.

Hayatoun BesmKOro 3HaYEHHS CIPaBi CTBOPEHHS Cydac-
HIX 3ac00iB 06UKMCIIOBAIBHOI TeXHiKM i HeoOXizHOCTI pos-
nmpenns mux po6it, Mpesugis AH CPCP nocranosiste.

1. Homosicti Pani Mimictpis CPCP mpo BBeeHms B
exciuryaraniio nepimoi 8 CPCP umBmikozioouoi paxyHKoBoi
€JIEKTPOHHOI MAIINHN.

2. 3a ycrmimny po6oTy 3i CTBOPEHHsI i BBe/IEHHSI B €KCILIY-
arariio Manoi JiunipHoi eeKTPOHHOT MAITMHN OTOJIOCHTH
nofsiky KepiBauky pobit miiicn. wi. AH YPCP C.O. Jle-
Oenesy, cr. Hayk. crip. K.O. Illka6api, JI.H. /lamescbkomy,
imxenepam A.JL Tmaznm, B.B. Kpaitnuuskomy i C.B. [Torpe-
GUHCHKOMY.

3. Tlocrasutu 3a 060B'930K Biiertio disnko-mMarema-
unnx Hayk AH CPCP ycinsko migenmnmn poboTy 3 mizro-
TOBKHU /10 BUKOPHUCTAHHS IIBUIKOAIIOYNX €JeKTPOHHHUX pa-
XYHKOBHX MalliH B yctanoBax Akaziemii nayk CPCP.

Tpesuznent Axaznemii nayxk CPCP
axazemix /migmic/ A.H. Hecmesnon
TonoBuwmit yuenwii cexperap
[Ipesupii Akagewmii nayxk CPCP
axaznemik /miammc/ A.B. Tomunes

S yxe sragano, nepma EOM nasuBanacs «Maowo
€JIEKTPOHHOIO JIYMJIbHOI0 MalnHOo». HesBakaoun Ha
ckpomie caoBo «Mama», Bona HapaxoByBama 6000 enext-
POHHUX JIaMIT i Jie/[b YMiCTHIIACS B JIIBOMY KPUJI JIBOIIOBEP-
XOBOTO OY/IMHKY TYPTOKATKY KOJMITHBOTO MOHACTHPCHKOTO
ceqmia Meodanist B 10 kv Bix Knesa.

[lo BiiiHu B ibomy 6yumﬂ<y poamimasacs dinis Kuiseokoi
ricuxiarpudHoi Jikaphi. [itepisi, Berymasim y Meodaniio,
TIePeCTPIISIIA XBOPHX i dailHstti Oy uHOK iz roctiitanb. i
vac o6cTpisiB mpy 3BibHenHI Kuepa GyauHoK ficTaB Besmiki
TIOMIKO/UKEHHS. Y TaKOMY BHITIAI BiH HailfImoB y posmo-
psakenns AH YPCP y 1948 p. i GyB nepenannit Incruryry

JIEKTPOTEXHIKK I PO3MillieH s 1abopatopii AupexTopa

Tneruryry C.O. JleGenesa. Y wanisspyiinopanomy Kuesi
iHmux moxsmBocteit e Gyso. Ile Gys ckmamnuii nepiog y
surti AH YPCP, tinbku mo peesakyitoBanoi 3 Ypainy.
Cropusiim «MICM», C.O. Jlebees i 040moBaHMil HUM KO-
JIEKTHB 3POOTLTH, 3/[aBANIOCS O, HEMOKIMBE. [HCTUTYT €e7eKT-
porexuikn AH YPCP y 1952 p. npezicraus poGoty 3i cTBO-
pennst «MICM» 1o Crastincebkoi npemii.

Cexperno Ex3.
ToBinka
TIPO TBOPUY YUacTh y PO3POOIT
Mauroi es1eKTpOHHOI JIIYMIbHOT MAIIITHA

1. Jlebenes Cepriit Oueciitosuy, gificamii wien AH
YPCP, nokTOp TexHiuHMX HayK, 3aB. gabopartopii Ne 1
Incrutyry enexkrporexuikn AH YPCP i sas. maboparopii
Ne 1 THCTHTYTY TOUHOT MEXaHIKH if 0OUHCTIOBAIBHOT TEXHIKI
AH CPCP - kepiBHHK POOOTH, aBTOp OCHOBHUX ifieil i
KOHCTPYKIL, O KepyBaB PO3POOKOIO i HATATO/KEHHSIM
YChOTO IPUCTPOIO- B Tiizomy. ABTOp MOHOrpadii «Maia
€JIEKTPOHHA JIYNJIbHA MAlHAY.

2. JlaueBcokuii Jles HaymoBuu, crapiimii HayKOBHit
cuiBpoGithnk Tnerutyry enexrporexuikn AH YPCP, kanju-
AT TEXHIYHIX HAYK — PO3POOKA i HATATOKEHHS BCHOTO
IPUCTPOIO B HizoMy. ABTOp MoHOrpacdii «Mara esekTponna
JHYNIIbHA MAITHHAY.

3. Illkabapa Karepuma OJiekciiBHa, crapiimii HayKoBHUil
cuipobitHuk [erutyty esexrporexniku AH YPCP, kasu-
JIaT TEXHIYHUX HAyK — PO3POOKA i HAJIATOJKEHHST aBTOMATITY-
HOTO KePyBAaHHS MAIIITHOI0, CHCTEMI MarHiTHOTO 3amam ATo-
BYBaHH i KepyBaHHS 3amaM ITOBYIOYIMH HPUCTPOSMIU. AB-
Top MoHorpadii «Masa eseKTpoHHA JYMIbHA MAITNHAY.

[upexrop Tucruryry enexrporexuiku AH YPCP
wr.-kop. AH YPCP /mizmuc/ A.Jl. Hectepenko
Cexkperap mapropramizaitii /migmic/ B.A. Kamenesa
Tonosa mpocdxomy /mimmic/ I.M. Cupota

PoGota, 6e3yMOBHO, 3ac/yroByBajia Ha mpemiro. IIpaio-
1090 B Ti K POKH, 1[0 i 3aKOPJOHHI BUeHi (ajie B 3HAYHO
Baxunx ymosax), Cepriii Ounexciiiosiy Jlebenes 3ymis ca-
MOCTifiHO PO3POOUTH OCHOBHI TPUHIMIN TOGYA0BH
komm'iorepi. Y 1950 p., ko GyB BUIPOOYBaHMIT MakeT
«MICM», monibHa MammMHa mnpaifoBaia Jaume B AHTIT
(«91CAK», M. Yiznke). ITpuuomy B komir'totepi «9JCAK»>
OyB BUKOpUCTaHUIT apu(METHIHIIT IPUCTPIHl MOC/IiI0BHOT
i, a B «MOCM» — mapasesbHOi, OiJIbII TIPOrPECHBHHUIA.
[TnogoTBopHicTs inei, saknagernx y «MICM», Gyna 3
YCI€I0 0YEBH/HICTIO TiATBEPKEHA HACTYIHIMIT POOOTaMH
KoJtekTuBiB, ouomoBarnx C.O. JlebeneBum.

Bucokuii komiter moBuHeH GyB ypaxyBari i Te, 10 B
1952-1953 pp. «MICM>» GyJia IPaKTUYHO EMHOIO B KpaiHi
00YHCITIOBATHHOI0 MAIIHOI0, Ha SIKiil PO3B'S3yBAJIICS Hail-
BaKJIMBIII HAYKOBO-TEXHIYHI 3a/1aui 3 rajrysi TepMosiiepHIX
nporeciB (akazemik 1.B. 3embaoBIy), KOCMIYHIX TOTBOTIB i
pakerroi Texuikn (axkazemikn M.B. Kemmmm, A.O. [lo-
poxHituH, 1. ¢.-M. H. A.A. JISnyHOB), fabHiX JiHill enexT-
ponepenau (akagemix AH YPCP C.O. JleGeen), Mexatiku

(axanemix AH YPCP I'H. CaBun), craTHCTHYHOTO KOHTPO-
mo skocti (akagemik AH YPCP B.B. Tnenenko) ra in.

I Bee % poGory Bigxuiiu. Terep HABPS/L Uit XTOCh CKa-
Ke, 3 IKOT MpUunHK po6oTa He OflepKajia BUSHAHHS: Yepe3
HEPO3YMIHHS BaKJIMBOCTI 4i TPOGTEMI HEMPUIHHIATTS
Kibeprernkn?.. taemui inrtpuru? Kinbka pokis mortomy
Crasincpki npemii 1-; 2- Ta 3-To cTymeHs ofiepKaB KoJIek-
THB, 1O cTBOpUB KoMmir'oTep «Crpena» (MinicrepeTBo Ma-
mmHoOyyBaHHg i npuiagobyaysanus). Ha Biaminy Bix
«MICM», «Crpena» Gyna BumyiieHa Majoo cepieio (cim
exsemiuiapiB). KomekTus, mo crBopus i, 3acayskeHo ozep-
’aB BUCOKY Haropozy. I Bce-taku ne «Ctpery», a He Bif3Ha-
yeny «MOCM» BH3HAHO POJOHAYATBHUIEIO BiTYN3HSIHOI
00UHCTIIOBAILHOT TEXHIKN.

YV po3po0iti, MOHTaki, HamaroiKeHHi i excruryararii
«M3ICM» Gpann akKTUBHY Y4acTh CHiBPOOITHHKH Jabopa-
topii C.0. Jlebenesa kanauaru vayk JILH. /lamescokmii Ta
K.O. Tllkabapa, inxenepu C.B. Tlorpebuncskuii, P.I. O¢-
tenrenzien, AJL Tmanum, B.B. Kpaitanmekwuit, LI Oxyoo-
Ba, 3.C. 3opina-Panora, Texuikn-montaskuuku C.b. Poserir-
Baiir, A.I. Cemenoscokuii, M.JI. Ilyseiiko. Y pik 25-piuust
crBoperss «MACM» yci Bonu Gyam waropojkeni [Tovec-
mnvn rpamortamu [pesunii AH YPCP i Pecniy6uiikancbroro
KOMiTeTy mpoCIiKN BUIO IKOJIM | HAYKOBUX yCTAHOB. 3a
nepuii HayKoBi focipkenHs, nposeseni Ha «MICMy, Ta-
KOI0 TPaMOTOI0 TAKOK HATOPOJUKEHNUH CIiBpoOiTHHK Jabopa-
Topii K. T. H. B.M. Manunoscbkuil.

N p03p06ui, MOHTa’Ki, HAJATO[KEHHI I eKcITyararti
«M3ICM» takosxk Gpamu yuacts I.B. Jlucosebkuit, M.M. TTu-
nesnd, JI.M. Abammmmikosa, €.€. /legemxo, B.A. 3aixa,
0.C. Mosupa, 3.J1. PaGinosuy, A.I. Konpases, P.51. Yepnsik,
H.IT. [Toxwumo, I.T. Tlapxomenxo, H.A. Muxaitrenko, M.A. be-
ssieB, A.A. [lamescoka, €.5. BorBunoscnka, T.1. Tleryx.

Crapri HaykoBi cnino6iTHMKH, KaHJUaTh TeXHIYHNX
nayk Jles Haymosmu JlanreBcokmii i Karepuma OusekciiBia
[MTkabapa 6ymm ocHosHolo omopoio C.O. Jlebesesa.

Jles Haymosnu [lamescokuit (1916-1988) mnepen
BiitHo10 yunBcs B acnipanTypi. Biitna nepepsana napuamms
TOI MOMEHT, KOJIH BiH I0/[aB KaHN/IATChKY JNCEPTALiI0 10
saxucry. [loBepHyBcst 3 GpOHTY B 3BaHHi Maiiopa 3 6aratbMa
HaropoiaMn (YOTHPH OPJIEH, MEJAi, ¥ TOMY YICJi 3a 060~
pony Craminrpaga). Maru i cectpa JL.H. [lamescskoro B
1941 p. poscrpinsni B Babunomy SIpy B Kuesi. Y 1947 p. B
Incruryti eexrporextikn AH YPCP saxucrus Bigkinajzeny
uepes Biliny mucepraiiio. C.O. JlebGenes npusHauns Horo
CBOIM 3acTYMHUKOM 110 Jaboparopii. [ He mommmBses —
JI.H. JlaneBcbKmit MBHUAKO OCBOIB HOBY /ST HBOTO Tamly3b
HayKd i cTaB eHepriiiHuM Ta BHCOKOKBadihikoBaHUM
MOMIYHUKOM.

Karepuna Ounekciisaa I1ka6apa Gy.a criouatky acripas-
tom C.O. Jlebenesa. Y 1948 p. 3axucTiia KaH{uAATChKY /K-
ceprarito. [Ilnsx y nayky 6y verpoctum. Y 1933 p. ii 6arb-
Ka, arPOHOMA, OTOJIOCILIH, SIK i 6araThoX iHIMNX, BUHYBATIIEM
rosiofty B Ykpaini it saapemtysami. Ti, 20-iTHio, Busopuim
3 XapkiBCbKOTO TOJITeXHIYHOTO iHCTUTYTY. Brpyuanus
M.I. YibanoBoi 7103BOJINIO TOBEPHYTHUCA 10 iHCTHTYTY.
[IpaioBaty HaNpaBU/IM Ha 0GOPOHHMIT 3aB0/ Ha Y paii. Pa-

30M i3 Bizomnm yuennm C.B. Boncoscbkim crBopuira i 3ac-
TOCYBaJIa IIPUJIajt /I KOHTPOJIO SKOCT KOPILyCiB CHaps/IiB.
3a fioro nopajoo Berynmia 1o actipantypu. Ilpuixasmu B
Kuis, yea Bizanacs pobori 3i croperis «MOCM». Tyou-
nacsi B 8-MeTpoBiit kiMuari it ogHak: «11i aHi Hanpyskemnoi po-
6o, ocsisani mactsiv tBopuoi npaiti 3 C.0. Jlebeneum, st He
3alyy Hikozm!» — ckake BoHa mizninte. Pazom 3 Jlesom Ha-
YMOBIUYEM BOHU HAIMCAIN KHUTY «SIK Iie MOYMHANOCS», jie
poarioBi, sik crBoproBanacs «MICM».

Ha nipesesikuii xanb, sugarni poborn C.O. Jlebenesa,
poamouari B KieBi, He fictaam HanexKHOI MATPUMKH TIpe3u-
nenTa-6iosora, MO OYOMOBAB y TOH 4ac Akajemio Hayk
YPCP:

Posywmitoun ckiiajise CTaHOBHIIE, Y SIKe ITOTPAINB BIJAT-
Huil yueHuit, tmboKo Bipsuu B IIEPCIEKTUBHICTD HOro pooir,
Bine-npesuzient AH YPCP M.O. JlaBpenTbeB Hanmpukinii
1949 p. marmicas mact M.B. Crainy mpo meoGxizmicTs pos-
BUTKY pOOIT B Taury3i 1uhpoBoi 00UHCITIOBATIBHOT TEXHIKH.

Pesyabrat 6yB yske HecroziBamnmm — M.O. JlaBpenTbeBa
IPU3HAYMIN UpekTopoM crBoperoro B 1948 p. y Mocksi
THeruTyTy TOUHOI MexaHiky it oGuncmosanbHoi TexHikn AH
CPCP. 3asinysatn saboparopieio Ne 1 (oGuncoBaibHOi
texuikn) M.O. Jlapentbes sanpocus C.O. Jlebenesa. 3
1951 o 1953 pp. C.0. Jlebenes 3asinye niero saboparopieio
(3aMImaoynch 1me pik AMpeKTopoM [HCTHTYTY emnekTpo-
texuiku AH YPCP), a norim 3 1954 p. crae gupexropom
[HCTUTYTY TOUHOT MeXaHiKK i 00YHCTIOBATBHOT TeXHIKN i
npoTsrom 20 PokiB Kepye HUM.

CrispobiThnku adoparopii B Kuesi, mo saammmmics
6e3 KepiBHUKa, TOTPAIIIH B CKPYTHMIT cTan. HoBwuil mpek-
top Incruryry enexrporexuikn AH YPCP, daxisenp y ra-
ay3i BuMmipioBaibpHOi Texwmiku, akagemik AH YPCP
AJI. Hectepenko BTpaTuB [0 Hei BCSKWMil iHTEpEC, IParmys
1086y THCST «4yKOPIIHOI», SIK HOMY 3/[aBaI0Cs, TEMATHKIL. 32
pexomenjanieio C.O. Jlebenesa Ilpesunis AH YPCP y
1954 p. nepenana maboparopiio 10 THCTHTYTY MaTeMaTHKK
AH YPCP. 3asigysauem 1abopatopii crioyarky Oys npusHa-
uennii 1-p Text. Hayk [.K. Heuaes, a notim akagemix AH
YPCP B.B. Tuezenko. Jlabopatopist 10N0OBHUIACS MaTEMa-
tukamu (KJI. FOmenko, 10.B. brarosemencokuii Ta iH.).
Besmicst poboTn i3 3aBepiients po3poOKu crieriamizoBanoi
eJieKTporHoi paxyrkosoi Mamin «CICM» (3.J1. Pabino-
BIY Ta iH.), PO3II0YATO MPOEKTYBaHHs KomIr'otepa «Kness
(B.B. Tnegenko, — JI.H. Tamescokuii,  K.O. Illkabapa,
C.b. Tlorpebuscokuii, A.I. Konzaes ta iH.), a TakoXK psty
crenianizoBanux obuncioBanbiux npucrpois (JLH. [la-
meBchkuit, b.M. MannHoBcbKmiT ).

Y 1956 p. B.B. I'nezierko 3anpocyBs Ha 3aBi/lyBaHHsI Jia-
Gopatopieto n-pa his.-mar. vayk B.M. Tmymikosa. [Touases
HOBIIT — KibepHeTHYHUIT TIEPio/ PO3BUTKY KOJEKTHBY, Oa-
3010 i skoro ctann kanapu, miarortosieni C.O. Jle-
GenesuM. Y 1957 p. «MICM» GyJro iepearo 10 Kniseb-
KOTO IOJIITeXHIYHOTO {HCTUTYTY /I HABYAHHSA CTYAEHTIB i
PO3iOparo Ha OKpeMi IPHUCTPOT st TAGOPATOPHIX PODIT.



Cyuachukm C.0. JleGepeBa -
nioHepu Komn'loTepHoi
TeXHiKN 32 KOPAOHOM

MosiBa HanpuKiHLi 40-x poKiB Komn'toTepiB i3
nporpamoto, ika 36epiraeTbcsa B nam'ati, byna 3a-
BEpLWANbHUM 1 AyXKe BaX/IMBUM KPOKOM y poO3-
BUTKY LM(pOoBOT 06uMCtoBanbHOT TexHiku. [lo
LLbOTO JOCATHEHHS MPUYETHI Y CBITi IULLE KiNbKa
BupatHux yyeHux: y CLUA — [IxxoH doH HelimaH,
yropeub 3a noxomxeHHsM (1903-1957), DxoH
Mouni (1907-1980) i Mpecnep Ekkept (1919-
1975), y BenukobputaHii — AnaH TblopuHr
(1912-1954), Tom KinbypH (Hap. 1921) i Mopic
Vinkc (Hap. 1913), B CPCP - Cepriit JleGenes
(1902-1974), Icaak bpyk (1902-1974).

KoxeH 3 Hux 3pobUB CBill BHECOK Yy CTBO-
PEHHA Mepwux KoMmn'toTepiB i CTaHOBNEHHs
iHdopMauiitHux TexHonoriin. AnaH TolopUHF We
B 1936 p. y cTatTi «[po 3uMcneHHi yucnax»
AOBiB MOXIMBICTb 0OYMCNEHHA CYTO Me-
XaHIYHUM Wnaxom 6yab-gKOro anroputmy,
AKUA Ma€ po3B'A30K. 3anNponoHOoBaHa HUM 3
Lii€l0 METOO FiNOTETUYHA YHiBEpCaNbHA MaLlm-
Ha, WO OTpMMana HasBy «MaluHa TblOpUHTa,
MOI/1a 3anam'ATOBYBATU MOCAIAOBHICTb il Mmif
Yac BMKOHAHHS anroputmy.

IxoH Mouni i Mpecnep Exkkept y 1946 p.
ctBopunu komn'totep «IHNAK», wo kepysascs
Nporpamol, KoMaHgu sIKOi BCTaHOBOBANMUCH
3a [ONOMOrol MexaHiyHux nepemukavis. Lle
noTpebyBano Aye 6arato 4yacy it o6MexyBano
aBTOMaTM3alil o6yucneHb. 3po3ymiBwM Ue,
BYEHi Nig 4Yac NpPOEKTYBaHHA HACTYMHOro
komn'totepa «3[BAK» nepeabaumnnu 36epiran-
Hf Nporpamu B onepatuBHii nam'ati. Ha eTani
3aBepueHHs po6iT 3 «IHNAK» i npoekTyBaHHA
«3[BAK» 3 HMMU moyaB cniBnpayioBaT Bifo-
MUA yyeHni [IxoH doH HeitmaH, skuit Ha To
yac 6paB y4yacTb y MaHxeTeHCbKOMY NPOeKTi 3i
CTBOPEHHSs aTOMHOT 60MOM i ByB 3aLliKaBieHNUN
y po3pobuUi edekTUBHOI 064YMCOBaNbHOT
TEXHIKM AN BUKOHAHHA CBOiX PO3paxyHKiB.

banckyye ocBiYeHwit yyeHuit, BUAATHUI Ma-
TEMATUK 3yMiB y3arajibHUTW [OCBig, OTPUMAHMIA
nig Yyac po3poOKM MalMH, i BUKNAB MO0 y BU-
T4 OCHOBHUX NPUHLMMIB NOGYA0BM LU poBUX
€NEeKTPOHHUX 00YMCNIOBANbHUX MAWMH Y 3BiTi,
cknageHomy B 1945 p. i po3noBClOAXEHOMY
I. TongcraitHom. Lli npuHumMnn 6ynm 3actocoBaHi
Ans nobynosn MawuHu «XOHWUAK» (HaseaHa
Ha uectb [xoHa (oH HeitmaHa). Marepianu
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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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3BiTY He ApYKYBanuca y BiAKpUTii npeci go
KiHua 50-x pokiB, ane ix nepepanu pagy ¢ipm
CLWIA Ta Benukobpuranii. MonynapHictb ¢oH
HelimaHa siKk BUEATHOrO BYEHOrO Bifirpana cBoto
pOJb — BUKNALEHI HUM MPUHUMNK T CTPYKTYpa
Komn'loTepa OTPUManu Ha3By HeNMaHiBCbKMX,
X0u4a ixHiMK cniBaBTOpamu 6ynu Takox Mouni Ta
Ekkept, a C.0. Jlebenes He3anexHo Bif LmMX yye-
HUX peanisyBas Taki cami npuHuunu y «M3CMy».
Ha Toin yac «M3CM» 3anuwanacs 3acekpeyeHot
i 6nuckyde pocsarHenHs C.0. Jlebenesa He Gyno
Bigome 3axigHum ydeHum. Cnig 3a3HaunTy, Wo
mawmHa «IXXOHWAK», ctBopeHa nig KepiBHUMU-
TBOM (hoH HelmaHa, noyana npautoBatu yepes
pik micns nosiBu «M3CM».

BueHi yHiBepcutety B MaHuyecTepi ®pegepik
Binbsmc i Tom KinbypH y 1948 p. cTBOpMAK
NpUMiTUBHUI Komn'loTep Mif Ha3sow «Baby»
(nmTuHa). Ona 3anucy AaHux i nporpamu
pO3B'A3aHHA 3afayqi BOHW BUKOPUCTANU eneKt-
POHHO-NPOMEHeBY TPYOKY i nepwumn foBenu
MOXIMBICTb 36epiraT yucna Ta nporpamu y
3aranbHiit nam'ati mawunu. Yepes pik Mopic
Yinkc, akuit npautoBas B yHiBepcuteTi B Kemb-
pumki 1 npocnyxas y 1946 p. nekuii Mouni Ta
EkkepTa, 3ymiB BUNEpeanTH CBOiX yuuTenis: y
1949 p. BiH CTBOPUB NEPLLNiA y CBiTI KOMN'tOTEP
«3[4CAK» 3 nporpamoto, sika 36epiraeTbcs B
nam'ati, 34atHy, Ha BigMmiHy Big «Babyy,
po3B'A3yBaTU HE NKLE TeCTOBI 3afaui.

Mpo Te, wo 6yno 3pobnetHo C.0. Jlebegesum
y Ti poku, ckazaHo suwe. I.C. bpyk y 1950-
1952 pp. cTBopuB nepuwy B Pociiickin ®epe-
pauii uUMdpoBY eneKTPOHHY 06YMC/IOBANbHY
MawWwmnHy «M-1».

Mopanblwa TBOpYa AONA «YYAOBOT CiMKUY»
cknanacs no-pizHomy. AnaH TblOPUHT Yy POKM
[pyroi cBiToBoi BiliHM GpaB y4acTb y CTBO-
peHHi komn'toTepa «Konoccw», npu3aHayeHoro
AN po3wndpyBaHHs pagiorpam HimeubKoro
BepMaxTy. «He TblopuHT, 3BiCHO, BUrpaB BiliHy,
ane 6e3 Hboro Mu momu 6 ii mporpatuy, —
NifIKPec/sMB OAMH i3 MOro COpPaTHUKIB 3i CTBO-
PEHHSA MALWMWHKW. PaHHsA CMepTb HEe Aana MOXJu-
BOCTi LbOMY reHiaJlbHOMY BYEHOMY MOBHOO
Mipoto peanizyBaTu CBOT HaMipu.

[onto TotopuHra po3ainue doH HelimaH: BiH
nomep Ha 54-My poui XuTTs, TaK i He nobayms-
WK Apyry, CNPoeKToBaHy nif, NOro KepiBHUUT-
BoM MawuHy «IXOHUAK».

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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Characteristics
of the first computing machines

Ha3Ba MalwmHu
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Enekrp.
Tun BUKOPUCTOBY- _ o Enexrpo- namnu / Enektp. | Enektp. | Enextp.
BaHUX eNemeHTiB/ MexaHiuHi|MexaHiuHi|  Pene mexaHiyHi | Vacuum | Enektp. namnu/ | namnu / | namnu /| namnu /
tube Vacuum tube | Vacuum | Vacuum | Vacuum
Element type Mechanical | Mechanical| Relay |Electo-mec| 18000+ 6000 tube tube tube
amount hanical Pene / 3000 | 3500 730
Relay 1500
94 Ha enekTp. 512 Ha
EmHicTb nam'ati 1000 Ha Ba)?(?flb- 72 Ha 20 Ha namnax/ 5T1$HH:X 132::4:)2 ENT/CRT
(cnis)/ 3ybyacTux g 64 3y6uactux | enektp. | vacuum tubes+ Tp y6KaX/ Tp y6|<ax/ +128 Ha
) konecax/ wiuna/ | "2 pene/ | konecax/ | namnax/ 5000 Ha pyon pyon MarHiTH.
Memory capacity on s on relay on on vacuum |  MarHiTHomy mercury T 6apabaHi/
(words) cog-wheels e cog-wheels| tubes 6apabaHi/ tubesy tubesy magnetic
magnetic drum drum
36epekeHHs
nporpam y 31/ — — — — — + + + +
Stored program
Cucrema yucneHHs,/
System 10 2 2 10 10 2 2 2 2
of calculation
HEE e 50 24 22 23 10 20 17 & 34| 44 25
Number category
Yac BMKOHAHHA
onepatiiit 0,0085
fopaBaHHs (c)/ 1 0,3 03 0,0002 0,0176 & 0,001 0,05
Time for summati- 0,0034
on operation (sec)
Yac BUKOHAHHA
onepadiit
MHOXEHHs(C)/ 60 45 5,7 0,0028 0,0176 0,085 | 0,003 2,0
Time for multiply-
ing operation (s)
Hac BUKOHaHHs
onepaLwii
pinexHa(c)/ 60 _ 15,3 0,006 0,0176- _ . _
% L. 0,0208
Time for division
operation (sec)
BeepeHHs AaHux | 3 nepgo- s |2 nepgo- | 3 nepeo- KomyTauii- nepgokapti/ | nepdo- | nepgo- 3
i nporpamu/ kapt/ from cTpidn/ cTpivku/ | crpivku/ He none/ punched cards | ctpiuku/ | cTpiuku/ |Tenetaitny/
Data and program | punched fropm film from pun- | from pun- switchboard| kom.none/ | punched | punched |  from
input cards ched tape | ched tape switchboard tape tape teletype
Busig Ha nepto- Ha nepdo- . nepcgo- | nepdo-
pesynbrarie/ KapTu/ kapTu/ HaKQSEV?}O cTpiuku/ | ctpivku/ Teneiznn/
punched punched i punched | punched o
Data output cards cards P tape tape yp
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[xoH Mouni i Mpocnep EkkepT npogosxunu
po6oTu 3i cTBOpEHHs Komn'loTepis. ¥ 1951 p.
im Baanocs pospobutu nepwy B CLUA cepiitHy
mawnHy «YHUBAK», a B 1952 p. — 3aBepwuntu
po6otn 3 «I[BAK». 3rogom BOHM cTanu
KepiBHMKAMU 3aCHOBAHUX HUMU KOMN'IOTEPHUX
tbipm.

Tom KinbypH i Mopic Yinkc pocsamu 6aucky-
YyuMx ycnixiB y CBOIM nopjanbliit HayKoBil
pisnbHocTi. Y 1953 p. 3anpauoBaB MaKeT nep-
Wwoi y cBiTi 064MCNIOBaNbHOT MALIMHK HA TOY-
KOBWUX TpaH3ucTopax, po3pobneHoi Kinbyp-
HoM. Po6oTa Gyna 3aBepuieHa B 1955 p. Y ma-
WKHi BUKopucToBYBanuca 200 TpaH3UCTOPIB i
1300 repmaHieBux piomiB. Y 60-Ti poku nmig
kepiHuuTBOM Toma KinGypHa 6yno ctBopeHo
LOCUTb [OCKOHany 0641MCnioBaNbHY MalUHY
«ATNIAC» Ha TpaH3ucTopax. BukopucrtaHHsa y
Hill BipTyanbHOi nam'aTi i MynsTMRpPOrpamHoi
poO0TM Mano BeNUKUI pe3oHaHC cepef pos3-
pobHMKiB KoMN'loTEpiB.

Mopic Yinkc ctaB BM3HAYHUM yyeHuM. [lig
iioro KepiBHMLTBOM GYNO CTBOPEHO e OAHY
namnosy mawuHy «3[CAK-2» 3 mikponporpam-
HUM KepyBaHHAM, yrneplle 3anponoHOBaHUM
BYeHuM y 1951 p. Y nopanblwomy BiH npauto-
BaB Yy rajy3i nporpamyBaHHs, aBTOMaru3aLii
NPOeKTyBaHHA Komn'loTepiB, 3aknaB OCHOBM
MyNLTUNPOrpamMHoi po6oOTU eNeKTPOHHUX 06-
YMCNIOBANbHNUX MaLMH, KOHCYNbTyBaB 6arato
MPOeKTiB i OTPUMAB CBITOBE BU3HAHHA AK BU-
LaTHWi yyeHmit cyydacHocti. CborogHi Mopic
Yinkc — noyecHuit npodecop yHiBepcutety B
KeMbpumKi i KOHCYNbTaHT OfiHi€T 3 Hailbinb-
wux amepukaHcekux cipm (ITT). Mpe3ugis
HAH Ykpaiuu npucsoina oMy 3BaHHA noyec-
Horo sokTopa (1998).

CTaHOBNIEHHA BiTYU3HAHOIO
Komn'loTepo6yAyBaHHA

HaBiTh Ha TNi UMX BUAATHUX [OOCATHEHb
3aXiHUX YYEHUX pe3ynbTaTu HAyKOBOi Ais/ib-
Hocti C.0. Nlebepepa B ranysi komn'toTepobyay-
BaHHA Y HAaCTYNHi ABaALATL pokiB (nicnsa cTBo-
peHHsi «M3CM» i «b3CM») BpaxatTb cBOIMU
maciTtabamu. Mig noro KepiBHULTBOM i 33 Be3-
nocepepHboi yyacTi 6yno cteopeHo we 18 (1)
komn'toTepis, npuyomy 15 3 HUX BUMyCKanUCs
BeNMkumMu cepismu. I Ue 3a TexHosnoriuHoi
gigcranocti CPCP (Toai we HeBenwnkoi). He Bu-
nagkoBo yyeHb Cepris OnekciitoBnya akagemik

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,



B.A. MenbHuKOB nigkpecntoBaB: «[eHianbHicTb
C.0. JlebeneBa nonsrana came B TOMy, WO BiH
BM3HAYaB METYy 3 YpaxyBaHHAM MepCreKTUBu
PO3BUTKY CTPYKTYpPU MabYTHLOT MaLLMHK, BMiB
npaBuabHO 06patTu 3acobu ana ii peanisauii
BiNOBiAHO O MOXJIMBOCTEN BiTYM3HAHOT Npo-
mucnoBocTi» (kypHan «YCuMy, 1976, N26). Mig
kepiHuuteom C.0. JleGepeBa 6yno po3pob-
JIEHO cynepKomn'ioTepu Aans 064YNUCNOBANbHUX
LeHTpiB, KOMN'oTepU AN NPOTUPAKETHUX CUC-
TeM i 4Ns paKeT, IKi BUKOPUCTOBYBAIUCh Y CUC-
TeMax NpoTUnoBiTPsIHOT 06OPOHMU.

InTepec C.0. Jlebepesa fo uudpoBoi 0b6ymc-
NIOBANbHOT TexHikW He GyB BMNagKkoBUM. BiH
CTUMYNIOBABCA TUM, WO Nepli ABafUATb POKiB
CBOET TBOPYOT AisnbHocTi (80 1946 p.), npavo-
fouM B ranysi eHepretuku, BYEHWI MOCTINHO
CTUKABCA 3 HEOOXifHICTIO CKAAAHUX po3pa-
XYHKiB i HamMaraBcs aBTOMaTM3yBaTu ix Ha 6asi
3aco6iB aHanoroBoi 064YNCIIOBaNBHOT TEXHIKMY,
B YOMY AOCAT YMManNWX YCmixiB, ane nepeko-
HaBCA B OOMEXeHWX MOXIMBOCTAX LbOro
HanpsaMy TeXHiKU.

[isnbHicTb yyeHoro nicns nepeisgy B Mo-
CKBY moyYanacs 3 aMnoBWUX MalWH, fKi BUKO-
HyBanW JecATkM TUCAY onepauii. Ha Toi yac
ue 6ynu cynepkomn'iotepu. CteopeHi B 1958 i
1959 pokax «M-40» i «M-50» BusABMAUCSH
HaiobiNbLW WBUAKOAIIOYUMK B CBiTi. 3 NosBOIO
HaNiBNPOBIAHMKOBUX i MArHiTHUX eNeMeHTiB
Cepriit OnekciioBuY nepeiios [0 Po3poOKM
cynepkomn'toTepiB Apyroro nokoniHHs. Cteo-
peHa B 1967 p. «b3CM-6» 3 npofyKTUBHICTIO
MiNbAOH onepaLiin Ha cekyHAy BUnyckanacs 17
pokiB. Heilo 6ynu ocHauweHi Kpali o64uciio-
BanbHi LeHTpu CPCP. «b3CM-6» nocina rigHe
Micle y CBiTOBOMY KOMN'loTepobyAyBaHHi: He-
papma JIOHBOHCbKWIA My3eil Haykun B 1972 p.
npuabas L MawuHy, Wob 36epertu ii Ans
icTopii. 3aBepleHHAM sCKpaBoi HayKoBOi
pisnbHocti C.0. JlebemeBa cTano CTBOPEHHA
CynepKoMn'toTepiB Ha iHTErpasbHUX CXxemax
NPOAYKTUBHICTIO MinbiiOHM onepauiil Ha ce-
KyHay. [lBa 3 HUX micns MogepHisalii goci Bu-
KOPUCTOBYIOTHCA B CUCTEMAX MPOTUPAKETHOT i
npoTuniTakoBoi o6opoHu. KoxHuii komn'iotep
OyB HOBMM C/I0BOM B 00YMCIOBANbHIN TeXHiLi
— Ginbll NPOAYKTUBHWIA, Ginbw HaginHUiA i
3py4YHUI B eKcnyaTaLlii. [010BHUM NMpUHLMTIOM
nobyLoBK BCiX MalUMH CTaNo po3napanentoBaH-
HA obumcntoBanbHoro npouecy. Y «M3CMy» i
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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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«b3CM» i3 uiel0 mMeTol BMKOPWUCTOBYBANUCS
apudmeTuyHi npuctpoi napanenpHoi pii. VY
«M20», «M40», «M50» popanacs MOXIUBICTb
po6OTM 30BHilIHIX MPUCTPOiB MNapanenbHo 3
npouecopom. Y «b3CM-6» 3'ABMBCA KOH-
BeepHUii (abo «BOJOMPOBiIAHUI», AK Ha3BaB
iioro JleGepeB) cnoci6 BUKOHAHHA 0GYMCNEHb.
Y HacTynHux Komn'toTepax BUKOPUCTOBYBanacs
6aratonpoLecopHicTb Ta iHWi BAOCKOHANEHHS.
Bci mawuHu, po3pobneHi nifg KepiBHUUTBOM
C.0. JlebeneBa, BUMYCKANMCA NPOMMUCIOBICTIO
CPCP Benukumu cepisamu.

«BMiTM paTu HanpsAMOK — 03Haka reHianb-
HoCTi», — Ut dpa3y O. Hidwe Uinkom moxHa
sigHectu o C.0. Jlebepesa.

HoBaTtopcbka TBOpYa [isAbHICTb Y4YEHOro
CNpUANa CTBOPEHHIO MOTYXHOI KoMN'loTepHOT
MPOMUCIOBOCTI, @ KepoBaHUW HUM IHCTUTYT
TOYHOT MexaHikM Ta 064YNCNIOBANBHOT TEXHIKN
AH CPCP cras nposigHum y CPCP. ¥ 50-70-Ti
POKM 3a piBHEM CBOiX JOCATHEHb BiH HE NOCTY-
naBCcs BigoMiil aMepuKaHCbKin dipmi «IBMy.

XapakTtepu3yioun Haykosi 3006yTku C.0. Jle-
6enesa, npesnaeHT HAH Ykpaiuu akagemik
b.€. NaToH nigkpecnus: «Mu 3aBxau Gynemo
nuwarnuca MM, Wo came B Akagemii Hayk Yk-
paiHu, y Hawomy pigHomy Kuesi, po3kpuscs
tananTa C.0. JlebefeBa K BUAATHOrO BYEHOTO
B rafysi o64YncnoBanbHOT TEXHIKM i MaTemaTu-
KM, @ TaKOX HalbinbWMx aBTOMATM30BaHMX
cuctem. BiH 3anoyatkyBaB cTBopeHHs B Kuesi
BigoMoi wkonu B ranysi iHdopmatuku. Moro
ectadety nigxonus B.M. Mywkos. I Tenep y
Hac nNigHo npaue IHCTUTYT KiGepHeTUKK
imeHi B.M. MywkoBa — ofHa 3 HanbinbWMx y
CBiTi yCTaHOB LbOro npodinio.

Yyposoto pucoto C.0. JleGepesa byna ioro
Typ60Ta Npo Monofp, foBipa Ao Hei. Monogum
BiH flopy4YaB po3B'A3aHHA HANCKNAZHIWUX 3a-
nay. Lbomy cnpuss Heabusikuii negaroriyHuit
TanaHt Ceprisa OnekciitoBuya. barato iioro
VYHiB CTanu BUAATHUMMW BYEHUMM i pO3BUBA-
I0Tb CBOT HAayKOBi WKOMU.

Yce xutta C.0. Nlebenea — e repoiyHuii
NpUKNag CAyXiHHA Hayli, CBOEMY HapoLOBi.
BiH 3aBx[u nparHyB No€fHYBATU HANBULLY HAy-
KY 3 NPaKTUKOIO, 3 THXKEHEPHUMMU 3aBLAHHAMU.

BiH uB i npautoBaB y nepioa Gypxnueoro
PO3BUTKY eNIeKTPOHiKKM, 06YUC/IOBaNbHOT Tex-
HikW, pakeTOOyAyBaHHsA, OCBOEHHS KOCMOCY Ta
aTOMHO1 eHeprii. byayuu natpiotom cBOET

(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. Lebedev, 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 biggest
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



kpaiHu, Cepriit OnekciiloBuy 6GpaB yyacTb y
HaiGinbwumx npoektax I.B. Kypuyatoea, C.M. Ko-
ponboBa, M.B. Kenguwa, ski 3abesneunnu
CTBOPEHHS HapgiiHoro wwuta baTbkiBWmMHKM. B
ycix unx pobotax 0cobauBa posib Hanexana
€NeKTPOHHUM 0OYUC/IIOBANBHUM  MaLUMHAM,
cteopeHum C.0. Jlebenesum.

Moro supatHi npaui Hasasxan BBiliAyTL A0
CKapOHuMLi cBiTOBOi Hayku i TexHiku, a ioro
iM'a cToATUME NopsAf 3 iMeHaMU LUX BENUKUX
YYEHUXY.

BunsaTkoBa ckpomHicTtb C.0. JleGepesa, cek-
PETHICTb 3HAYHOT YAaCTUHM MOTO POBIT Npu3Be-
AW A0 TOro, WO B 3axigHMX KpaiHax npo
reHianbHOro BYEHOro Maso Wo BifOMO: [0
KiHua 90-x pokiB XX cT. 3MicTOBHMX ny6-
niKauiit Tam NpakTUYHO He Gyno. Y KHK3i ame-
puKaHcbkoro ictopuka [xoHa Jli «Komn'totep-
Hi nioHepu» (1995), me BMilweHo noHap 200
biorpadint yyeHux, imeni C.0. JlebepgeBa He
3HaNTU.

JInwe y 95-Ty piyHMLIO Bif LHA HAPOAXKEHHS
C.0. lebepneBa ioro 3acayru BU3HaNM i 3a Kop-
foHoM. flk nioHep 06YMCNiOBaNbHOT TEXHiKM
BiH OyB Bia3HaueHuii Megannio MixkHapogHoro
KoMmn'toTepHOro ToBapucTtea 3 Hanucom: «Cep-
rin Onekcitosuy Jlebepes. 1902-1974. Pos-
POOHUK i KOHCTPYKTOP NepLioro Komn'totepa B
PapsaHcbkomy Coto3i. 3aCHOBHUK pafsHCbKOrO
Komn'toTepobyayBaHHs». [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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MopisHansHa mabauys 0ecsmKosoi
i 08iliK0BOT cucmem YucaeHHs.
Binbeensm lomepid Jleli6Hiy. 1697 p.

The comparative table of decimal
and binary systems of calculation.
Gottfried Wilhelm Leibniz 1697




«3aBXOoU 6ymeMo MMUATUCST...»*

«Let's be always proud..»*

Akadewmik Cepeiti Onekcitiosuy Jle6edes (1902-1974). [upekmop IHcmumymy
enekmpomextiku AH YPCP y 1948 —1951 pp. OcHOBONOMOXHUK BIMYU3HAHO20
Komn'tomepobyoysaHHs, msopeyb nepuioi 8 KoHMuHeHmasbHil €sponi EOM 3
npoapamoro, sKa 36epieaemscs 8 nam'ami,— Masnoi enekmpoHHoi fiyunbHOT Ma-
wuHu «M3CMy, dupexmop IHcmumymy moyHoi MexaHiku G 06YUCTOBANLHOT
mexHiku AH CPCP y 1952-1974 pp. lepoli coyianicmu4Hoi npayi, naypeam
JleHiHcbkoi npemii CPCP, HaeopoodxeHull medasno MixHapodHo2o Komn'tomepHo-
20 mosapucmaa «[lioHep Komn'tomepHoi mexHiku», mpsoma opoeHamu JleHiHa,
opdeHom MosmHesoi pesontoyii, opdeHoM TpydoB020 YepBOHO20 Npanopa

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

lpoepamicmu i o6yucnosayi, ski 2omysanu 3adayi ons «MICM».

' Mechanics and Computing Techniques, AS USSR, in 1952-1974; the Hero of 3nisa Hanpaso: flopenko Enzenira Kocmanmunigha, Laxpadyyk (y 3amixoki 3aika)
the Socialistic Labor, laureate of the Lenin Prize of the USSR, International 5 Jlidis [imumpisHa, lOwetko Kamepura Jlozsunista, Cesmoxa Onexcardpa llempigHa,

Ocmanerko Tamapa ®okiisHa, KosnerHko OneHa CemeHiBHa,

Uloxanesuy (y 3amixxi Mo3zupa) fanuxa lTempisHa, LLImoHs Jloomuna,

Maw6uy Mma AxisHa, Kosansosa XaxHa MukonaisHa, [pesesa Paica lpokonisHa,
Mockayum (y 3amixxi CaxHo) [anuHa AHMoHiBHa. 8 bepesHs 1956 p.

b Computer Society medal «Pioneer of the Computer Techniquey, three orders
of Lenin, October Revolution and Red Labor Banner

Cmapuwi HayKo8i cniBpoBimHuUKU

Jles Haymosuy [Jawescbkuli (1916-1988)

ma Kamepuna OnexciisHa llIkabapa

(1913-2002) - ocHosHi nomivHuku C.0. Jlebedesa
8 pOKU cmsopeHHs «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

Mana enekmpoHHa nidunbHa mawuHa «MICM». 3Himok nisopyy — 1951 p. [lozady nynema: J1.H. [awescskudl
: i 3.C. 3opiHa-Panoma. 3a nynemom npasopyy J.M. Abanuwnikosa, T.I. [leyyx, €.€. [edewro. 3HiMOK
i npasopyy — 1957 p. 3a nynemom 3minHi iHxeHepu: T.Q. (no6odaHiok (cudums) i LA. Opnosa. AH YPCP, Kuie

.............................................................................................................................................................................................

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 shift engineers T.Slobodyanyuk (sitting) and I.0rlova. AS Ukr.SSR, Kiev

f :

25 pokis 13 yacy snposadxeHHs «M3ICM» 8 excnayamayiro.

3nisa Hanpaso 8 nepwomy psdy: I.T. llapxomenko, K.0. likabapa, J1.H. Jawescokud,
JI.M. AbanuwHikosa, P.Al. YepHsk. Y dpyzomy psdy: I.T. [lapxomeHko, B.B. KpaliHuybrud,
€.€. [ledewko, M.M. luHesuy, C.b. Posenusatie, C.b. llozpebuHcbrud, M.A. benses,

A.Tl. CemeHoscbkul. [pydeHs 1976 p.

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. llamon / by B. Paton



Madi6ymHi kibepHemuku. Kuiscbkuli yHisepcumem
imeHi T.I. lllesyerka. B.C. Muxanesuy,

A.0. CmoeHiii (cmoame nisopy4), T.M1. Map'aHosuy
(cmoims npasopyy). Y uenmpi: npogecop

JI.A. KanyxHiH, akademik b.B. [HedeHko. 50-mi pp.

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

CneyianizoBaHa eneKmpoHHa
064ucnoBanbHa mawuHa «CICMy.
[lepwuti 8 €sponi sBekmopHuli npoyecop.
lonosHuUl KoHcmpykmop — 3uHoBsili
JlbB0BUY PabiHosuY. BsedeHa

8 ekcniyamayito 8 1956 p.

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

Ipyna syeHux CLUA, wo npuixanu Ha HsinelHi
3aeanbHi 36opu HAH Ykpaiu, npucssyeni 100-piydio

3uHosiii JsosuY Pa6iHosud, npogecop, Zinoviy Rabinovich — professor, 810 OHs HapooxenHs C.0. Jle6edesa. Jlisopyy — §
0. m. H., 3acnyxeHuli 0isy Hayku YkpaiHu, doctor of technical science, cynpogod)f(ysaq epynu b.M. ManuHoscbkudi.
naypeam [epxasHoi npemii Ykpainu, honored worker of a science KimHama-my3ed «M3CM». Kuis, 2002 p.

of Ukraine, laureate of the State Prize
of Ukraine, S.Lebedev and V.Glushkov
prizes winner, awarded with the medal
«For the courageous labor in the Great . )
Patriotic War 1941-1945», On the left is B.Malinovsky. |
participant of the MESM creation, : : MESM exhibition room. Kiev, 2002 %=

general designer of SESM, T Ny B o T o B WA T ) R W FS N g 3
~ Iwemumymy kibepremuku veteran of the VGIC NASU : Bidkpumms nam'smruxa C.0. Jle6edesy :
; imeni B.M. [nywrosa HAH YxpaiHu : | - 't Ha mepumopii HayioHanbHo20 mexHi4Ho20 ;
‘ .......................................................................................................................................................................................................... : s oY i, o 18 T yHigepcumem_y «KIIy, npucss4ere 100-piqq[0 810
: ; i 4 OHSA HapOOXeHHs B4eH020. 3/118a HANPABO: :
L.B. Cepaierko, 0.B. lManaeit, doyku C.0. Jlebedesa =
Hamanis i KamepuHa, b.€. [lamoH, :
ckynbnmop A.[1. Ckobnikos, M.3. 32yposcbkuli

S.Lebedev monument unveiling at the National
Technical University «KPI» dedicated to his
100-years birthday anniversary. From left to right:
ILSergienko, A.Palagin, S.Lebedev's daughters —
Nataliya and Yekaterina, B.Paton,

sculptor A.Skoblikov, M.Zgurovsky

npewmiti [Tpe3udii HAH Ykpainu imeHi

C.0. Jlebedesa ma imeHi B.M. [nywkosa,
HazopodxeHul medannto «3a 0obecHy
npayio y Benukid Bim4u3sHaHid 8iliHT
1941-1945 pp.»,

yyacHuk cmsopeHHa «MICM», 2onosHul
KoHcmpykmop «C3CM», sBemepaH

The group of the USA scientists that participated
in the general meeting of NASU to commemorate

CmaxdapmHi namnosi
enemeHmu «C3ICM»

Standard vacuum tube
~ elements of SESM

Jemani Manoi enekmpoHHoi niqunsHoOT
MawuHu «M3CMx»: enekmpoHHi namnu,
onopu, KoHOeHcamopu

The Small Electronic Computing Machine

(computer) MESM parts: vacuum tubes, ;

resistors, condensers MemopiansHa dowka Ha 6youHKy 8 Kuesi

(8yn. 0. loHyapa, 55), Oe 8 1946-1951 pp.

po3miwgysascs IHcmumym enekmpomexHiku AH YPCP

ﬂampiapx Ki6epHemUKU B Kues". AR A L T e T R e AL TRIREI R (L - IR '
Hopbepm BiHep 3 OpyxuHorw. 1958 p. The memorial board at the building in Kiev

i _ ? ; B : (55 0.Gonchar St.) where the Institute

i LR, | e e cybernetics patriarch Noroert Wiener : of Electrotechnique, AS Ukr.SSR, W e vy ~ T LT

; - % nd wife in Kiev. 1958 ¢ was locate?j in 1946-1951 lsiete EMIANEKCEEBH]




Jumb u czopames y scex 8 0bbiyae,

Ho u3Hb mozda nutib obeccmepmub,
Kozda eli k caemy u senuyuto

(Boeto sxepmsoli nymb npoyepmuilb.

b. [lacmepHak «Cmepmsb canepa»

OCHOBOIIOJIOKHUK
iHdopMalitHIX
TeXHOJIOT'111

Bunepeaus yac

«fl xouy cKasatu wWwe i we pas, i byny BCe
XUTTA NoBTOptoBaTH, Wo BikTop Muxaitnosuy
MywWKOB — Haf3BMYANHO TaNaHOBMTA NIOAMHA,
a B feskux cdepax, YNCTO HAYKOBUX, Ha Mili
nornap — reHianbHa NOfMHA, fAKa 3po6una Be-
JIMYe3HWIA BKNaK Y Hally HayKy, TEXHiKy, y Hawe
rpOMafCbKe XKUTTSA, i NepeoLiHUTY BaXNUBICTb
LbOr0 BHECKY A/ Hawoi KpaiHW MpoCTO He-
MOXUBO.»*

CyyacHuMKam He 3aBXAW BAAETbCA MOBHOIO
Mipoto 36arHyT1 3HaYeHHsA AifNbHOCTI TOFO Y
iHworo ByYeHoro. CnpaBXHA oOLiHKA 4YacTo
3'ABNAETbCA 3HAYHO Mi3Hille, KOMW HayKOBi
pe3ynbTaTi i BUCJOBJIEH ifiei Bxe nepeBipeHi
yacoMm. BupatHuit BHecok BikTtopa Mwuxaiino-
Buya Mywkosa (1923-1982) y marematuky,
KibepHEeTUKY Ta 064YNUCIOBaNbHY TeXHiKy OYB
BMCOKO OLiHEHMIA We 33 XWUTTA BYEHOTO.
Ane ynum pani, TMM oYeBUAHILIMM CTAE Te, O
B npoueci cBO€Ei TBOPYOi AiANbHOCTI BiH
3yMiB BUNepeauTM 4ac, 30pPiEHTYBABLUM
cTBOpeHuii HUM 'y 1962 p. IHCTUTYT KibepHe-
Tuku AH YPCP Ha nepexig Big o6uncnioBanb-
HO1 TexHiku fo iHdopmaTukmu, a pani — o
iHdopmauiiiHux TexHonorin. B.M. Mywkos
cTaB ()yHAATOPOM LbOro HaA3BU4aNHO BaXK-
JINBOTO HanpsiMy PO3BUTKY HayKM i TEXHIKU B
VYKkpaiHi i konuwHbomy PapaHcbkomy Coio3i.
Migrotyeasiwm HeobxiaHi Kagpu thaxisuis, BiH
CTBOPWB MOFYTHIO HAyKOBY LWKONY 3 LbOTO
Hanpsmy [4, 5, 6].

MoHATTA «iH(opMaLiiHi TexHonorii» 3'a-
BMJOCS B HayLi B ocTaHHi poku XX cT. [loTu
BXWBANM TepMiHM «iHdopMaTUkay abo
«KOMN'IOTEPHA HayKay, a le paHile — «06-
*I3 iHmeps'to bopuca EszeHosuya [lamoHa 014

meneginbmy npo B.M. [nywrosa. «Hosa cmydisy,
O0okymeHmansHull Yukn «TaemHuyi Yepainuy. Kuis, 2007 p.

42 4F 52 49 53 20 4D 41 4C 49 4E 4F 56 53 4B 49 59 20 53 54 4F 52 45 20 45 54 45 52 4E 41 4C 4C 59

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 Death»

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. it is 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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YMCNoBaNbHA TEXHIKAY, WO BU3HAYANM BYKYE
kono npobnem. IHdopmayiitHi TexHonorii,
Oyny4Yu BUCOKMMU TEXHOOMIAMU, OXOMIOIOTH
WMPOKUNA CNEKTP HAYKOBMUX, KOHCTPYKTOPChb-
KMUX, TEXHONOFIYHUX i BUPOOHUYMX HANPAMiB:
NPOEeKTyBaHHA Ta BUPOOHMULTBO KOMN'IOTepiB,
nepudepiitHux NpucTpois, enemeHTHoi 6asu,
MEpexeBoro yCcTaTKyBaHHA, CUCTEMHOrO
nporpamHoro 3abesnevyeHHs, po3pobKy i
CTBOPEHHA aBTOMaTW30BaHMX Ta aBTOMATUy-
HUX LMPOBUX CUCTEM Pi3HOTO MPU3HAYEHHS
i npuKNagHoOro nNporpamHoro 3abesneyeHHs
L0 HMX. Yci Ui HanpsAMKM noYanu po3BMBATUCA
we B 60-70-x pokax B IHCTUTYTi KibepHeTUku
AH YPCP.

BupaTtHi [OCATHEHHS HAyKOBOi WKOM
B.M. ThywkoBa B rany3i iHbopmaLiiHux Tex-
Honorii ctanu GyHAAMEHTOM AN NoAaNnblWwo-
ro CTaHOBNEHHA B IHCTUTYTi HayKOBMX WKin
0ro y4HiB i NOCNigOBHUKIB No psgy Ha-
npsAmiB iHpopMaLitHux TexHomorin. Y wuii
KHM3i BigobpaxeHo, B OCHOBHOMY, icTopilo
PO3BUTKY OCHOBHUX HanpsamiB y ranysi
Komn'toTepobyayBaHHs.

NamnoBuit komn'iotep «Kues»
3 «aAipecHoI0 MOBOIY» NPOrpamMyBaHHA

Micns Bip'isgy C.0. Jlebenea ao Mocksw
noro yuyHi B Kuesi - JI.H. [aweBcbKuii,
K.O. Wkab6apa, C.b. MorpebuHcbkuii Ta iHWi —
nig KepiBHMUTBOM akageMmika b.B. THeneHKa,
pupektopa IHctutyTy matematnkm AH YPCP,
Kyou nepepanu nabopatopito C.0. Jle-
GefieBa, po3novyanu po3pobKy komn'ioTepa
«KneB» Ha enekTpoHHMX namnax i3 nam'aTTio
Ha MarHiTHUX oceppsax. MawwnHa xoy i nocty-
nanacs 3a xapaKTepucTUKaMu HOBOMY KOM-
n'ioTepy «M-20», po3pobneHomy nip Kepis-
Huuteom C.0. Nlebepesa 8 AH CPCP, ane
UWinKkom BignoBigana BMMOram TOro yacy.
B Wi/t ynepwe BMKOpUCTaNu «ajpecHy Mo-
By», 3anponoHoBaHy K.O. HweHko Ta
B.C. KoponiokoMm, wwo cyTTeBo cnpoliyBano
nporpamyBaHHs.

Konn B 1956 p. KonuwHio naboparopiio
C.0. NlebepeBa ouonue B.M. Tnywkos, nig
ioro KepiBHMUTBOM po3pobKy Komn'ioTepa
«KneB» 6yno ycniwHo 3aBeplweHo. Bin Tpu-
BaNMi Yac BUKOpUCTOBYBaBca B 06uuchtio-
BanbHomy ueHTpi AH YPCP, cTBopeHomy Ha
6a3i naboparopii B 1957 p. Opyry Taky ma-

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.



wuHy npupbas 06'efHaHUN THCTUTYT Apep-
HUX pocnigkeHb y [lyOHi, fe BOHA TaKoX
[OBro ekcniyatyanacs. [upektopom 06-
yucntoBanbHoro LeHTpy AH YPCP 6yno npus-
HavyeHo B.M. Mnywkoga [7].

HaniBnpoBigHMKOBa Kepyiloya MalMHA
WWMPOKOro Npu3HaYeHHa «[lHenpy»

HactynHoto nicns komn'totepa «Kues» B 06-
yncnoBanbHomy LeHTpi AH YPCP 6yno po3po6-
neHo nepwy B YkpaiHi (i B CPCP) HaniBnpo-
BiJHMKOBY Kepylouy MalMHY WMPOKOro Npu3-
HayeHHa «[Henp». Igea ii cTBOpeHHA Hane-
*uTb B.M. MMywWwKoByY, rONOBHUIA KOHCTPYKTOP —
b.M. ManuHoBcbKuii. «[lHenp» BUroToBUAN 33
PEKOPLHO KOPOTKMIA Yac: yCbOro 3a TpU POKMH, i
B AMnHi 1961 p. JOCNiAHI 3pa3Ku BCTAHOBMAK
Ha psAAi BUPobHUUTB. Lleit pesynbtat Toai 6yB
CBIiTOBMM pPEKOPAOM LWBUAKOCTi PO3pobKM i
BMPOBAKEHHSA MOLIOHMX MalWuH. MosAcHIO0YK
takTopu ycnixy, B.M. Tywkos 3ragysas: «[la-
panenbHo 3i cTBOpeHHAM «[lHenpay» Mu npose-
2V 33 yyacTio pagy nignpuemcTs YkpaiHu Benu-
Ky MifrotoByYy poboTy W00 3aCTOCYBaHHA Ma-
WWHU [ANA KepyBaHHA CKNAJHUMU TeXHO-
NOriYHMMU npolecamu. Pasom i3 cniBpobiTHU-
Kamu MeTanypriiHoro 3aBogy im. [13epXuHCb-
Koro ([HiNnpoA3epXWHCbK) AoCnigxyBanu nu-
TaHHA KepyBaHHA NPOLECOM BMMNABKU CTani y
becemepiBCbKMX KOHBEPTOPAX, i3 CNiBpo6iTHU-
Kamu cofoBoro 3aBofy B CnoB'sHCbKY — KoJo-
HOK KapboHisauii Towo. K ekcnepumeHT
yneplwe B €Bponi 3a Mo€to iHiuiaTMBolO OyNo
3[iiCHEHO AMUCTaHUiHe KepyBaHHA Oece-
MepiBCbKUM NPOLECOM NPOTAroM KinbKox [Ai6
nocninb y pexumi nopagHuka maincrpa. Mawm-
Ha «[lHenp» BMKOPMCTOBYBanacs Ajs aBTOMa-
TM3auii nnasoBux pobiT Ha MukonaiBcbkomy
3aBofi iM. 61 komyHapa. 3rofom 3'scyBanocs,
0 aMepuKaHLi felo paHiwe Bifg Hac po3no-
Yanu poboTy 3i CTBOPEHHSA YHiBEPCaNbHOT Kepy-
l0401 HaniBNPOBifHWKOBOT MawuHu «RW300»,
aHanoriyHoi «[lHenpy», ane 3anyctunu ii y Bu-
poGHMLTBO B YepBHi 1961 p., BogHOYAC 3 Ha-
Mu. Lle 6yB came Toit MOMEHT, KONW HaM BAANO-
CA CKOPOTUTU [0 HyNA PO3PMB MiX PiBHEM Ha-
Woi Ta aMepMKaHCbKOT TEXHIKW, HEXall Nuwe B
OAHOMY, aJle fiyXe BaXXIMBOMY Hanpsami. [lo To-
ro x «[Henp» OyB MepLwoio BiTYN3HAHOK
HaniBNpoBiAHWKOBOIO MAWMUHOKW (AKWO He
Opatv o yBaru creumawuHu). 3rogom 3'acy-

42 4F 52 49 53 20 4D 41 4C 49 4E 4F 56 53 4B 49 59 20 53 54 4F 52 45 20 45 54 45 52 4E 41 4C 4C 59

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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BaNOCH, WO BOHA YYAOBO BUTPUMYE pi3Hi
KniMatuyHi ymoew, Bibpauito Towo. Konn nig
Yyac CcninbHOro KocmiyHoro nonboty «Co-
t03-AnonnoH» Tpe6a 6yno BNOpsaAKyBaTH IEMO-
HCTpaUinHmit 3an y LleHTpi KepyBaHHsA noabo-
TaMmu, TO Micas TpMBANOro BUOOPY BCE-TaKM 3y-
nuHUnucs Ha «[Henpe». [1Bi Taki MawuHu Ke-
pyBanu BENUKUM eKpPaHOM, Ha AAKOMY BiATBO-
pIOBABCA MOMIT i CTUKYBAHHA KOCMiY4HUX KO-
pabnis».

s nepwa 3anyueHa B cepiitHe BUPOOHULT-
BO HaniBNpOBifIHMKOBA Kepyloya MalKHa Mo-
6una i iHWWIA pekopa — NMPOMUCIOBOTO [0B-
TONiTTA, OCKiNbKYM BUNYCKanu ii BNPOAOBXK Ae-
catu pokiB (1961-1971), Toni Ak 3a3BKyait ye-
pe3 n'ATb-WicTb PoKiB NOTPiGHA BXe cepito3Ha
MopepHi3auis.

Mawunu «[Henp» BuKopuctoByBanucs B 6a-
raTbox NioHEepCbKUX LUPOBUX CUCTEMAX KEPY-
BaHHA BMPOOHMYMMU MpoLEecamMu, CKAafHUMU
hi3NYHUMKM eKcnepuMeHTaMm, Mif Yac BUMpPo-
60BYBaHb CKIafHUX 06'EKTIB HOBOT TEXHiKM Ta
He JiULe NoCTayanncs BiTYM3HAHUM CMOKMBa-
yam, a i1 eKcnopTyBanucs Ao 6aratbox Kpai Pa-
an EkoHomiyHoi B3aemogonomoru (PEB).

Cnig 3ayBaXuTu, WO CEMWUPIYHUM NAAHOM
po3sutky CPCP (1958-1965) 6yaiBHULTBO
npunafobyaiBHKUX 3aBOAiB B YKpaiHi He nepea-
6avanocs. Mepwi MawnHn «[Henpy» BuUnyckas
KniBcbkuii 3aBog «Pagionpunagy. 3 iHiuiatuen
B.M. TnywkoBa, nifTpumaHoi ypsagom, ogHovac-
HO 3 po3po6kot MawwnHu «[Henp» y Kuesi
pO3MoYanu CnopyaXeHHs 3aBofy o6uuchto-
BaJIbHMX i KEPYIOYMX MALINH — HUHI «ENeKTpOH-
Mawy. OTxe, po3pobka «[lHenpa» cTUMynioBa-
Na GyRiBHWLTBO BEAWKOTO 3aBOAY 3 BUPOOHU-
LTBa KoMn'loTepiB.

Konektus TBOpUiB MawnHW «[iHenp» i Ke-
pyloumnx cuctem Ha ii 6asi (kepiBHWUK po6oTu
b6.M. ManuHoBcbkui, yyacHukn M.3. Kotnsa-
peBCbKuii (Big 3aBOAY 064MCiOBaNbHUX i Ke-
pytouunx mawwuH), I.0. Muxaitnos, M.M. Mas-
nos, A.l. Kyxapuyk, J1.0. KoputHa, 10.T. Mu-
TyniHcbkuii, I.[1. BoittoBuy, ®.H. 3ukos,
B.C. KaneHuyk Ta iH.) 6yB npeacTaBieHuUit Ha
JleHincbky npemito. OgHak poboTu Habarato
Bunepeaunu yac. Hosatopis He 3po3yminu i
NpeAcTaBleHHA Ha MpeMilo Bigxununu, Tak
camo, fK wopo «M3CM» y 1952 p.

Y 1968 p. IHcTutyT kibepHeTukn AH YPCP
pasom i3 KuiscbKuM 3aBofioM 064YMCtOBaNb-

universal transistor control machine RW300,
which was similar to «Dnepry», 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,



HUX Ta KEPYIOUYMX MALIMH PO3POG6MB i BUNYCTUB
Masnolo Cepi€l HaMiBNPOBiIAHWKOBY MaLIUHY
«[lHenp-2», Nnpu3HayeHy Ans po3B'A3aHHs WH-
POKOro Kona 3aBAaHb: MJAHOBO-EKOHOMiYHMX,
KepyBaHHA BUPOOHMYMMM NpoLiecamu i cknag-
HUMK i3UYHUMU ekcriepumeHTammu. Kepysanu
po6botamu B.M. Mywkoe i A.O. CTorHiii, ro-
JIOBHUM KOHCTpykTOpoM 6yB A.l. Kyxapuyk.
MawunHa cknaganaca 3 o64yucnoBanbHOi Yac-
TMHU «[lHenp-21» i Kepylouyoro KOMMeKcy
«[iHenp-22». HayKkoBMM KepiBHMKOM poOIT 3i
CTBOpeHHsA «[lHenp-22» 6yB b.M. ManuHoBCh-
KWW, TONOBHUM KOHCTpYKTOpOM — B.M. €runko.
MawwuHa «[lHenp-2» mana po3BUHyTe MaTeMa-
TUYHE 3a6e3MeYeHHs, Lo NoCcTayanocs 3aMoB-
HuMKoBi. Ha anb, Bunyck «[Henp-2» 3a
piweHHam MiHicTepcTBa npunagobyayBaHHs
CPCP HeBgoB3i 6yno npunuHeHo [5, 6, 7].

AHanoroBa
obyucnioBanbHa TexHika

Y 1959 p. konektus 064MCNiOBaNbHOIO
ueHtpy AH YPCP nonoBHuMBCA Bigainom mare-
MaTU4HOro MopenioBaHHA. Voro KepiBHWKOM
CTaB TaNaHOBUTUN 43-NiTHiK yd4eHuid mpode-
cop leoprin €sreHosuy [llyxos. PaHiwe BiH
npautoBas (3 1957 p.) 3aBigyBayem kadenpu
TEOpeTUYHOi i 3aranbHoi enekTpoTexHiku Kuis-
CbKOTO iHCTUTYTY LMBINbHOT aBiaLii i 3anuwmB-
€A Ha Uin nocapi 3a cymicHuuteom. I'.€. MyxoB
3yMmiB 3i6paTu y BigAin cBOixX Kpawmx yuHie —
KOJIMWHIX CTyAeHTiB i cniBpo6iTHUKIB Ka-
thenpu i po3ropHyB Benuki Ta rmm6oki go-
CNiAKeHHA B ranysi aHanoroBoi i KBasiaHa-
JI0roBOi TexHiKM cnovatky B 06uucnioBanb-
HOMy LeHTpi, a noTim B IHCTUTYTI KiGepHeTH-
ku AH YPCP, cTBOpMBLUM HAyKOBY LWIKONY.
Ycboro yepes pik BifAin po3pobus cneuianiso-
BaHy MawunHy «IMCC-7» pna po3paxyHKy
pi3HuUx GymiBenbHUX KoHCTpyKUin (€.A. Mpoc-
KypiH Ta iH.), noTim MawwuHy «3IMCC-7M»
(B.B. Bacunbe T1a iH.), «IMCC-8 Anbctar
(A.€. CrenaHoB Ta iH.). Mi3Hiwe Oynu cTBOpeHi
MalwunHu: «Tepatop» Ans po3s'a3aHHA cUCTEM
NiHIAHUX audepeHLianbHUX piBHAHb 3 MiHilN-
HUMW rpaHuyHumMn ymosamu (I.I. pe3poB Ta
iH.); «ApKyc» — OAs pO3B'A3aHHA NiHIAHMX i
HEeNiHiHKUX audepeHLianbHUX PiBHSAHb 3 iHiN-
HUMKM i HeniHinHMMKM KpaloBUMW YMOBaAMMU
(I.I. Tpe3poB); «OnTUMyM-2» AN PO3B'A3aHHS
TPAHCNOPTHOT 3afayi NiHiHOrO NPOrpamMyBaHHS
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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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(B.B. Bacunbes); «Acop-1» ans po3s'a3aHHs 3a-
pay citkoBoro nnaHysaHHA (B.B. Bacunbes Ta
iH.); «YCM-1» pnsa po3s's3aHHA pudepeHLians-
HUX PiBHSAHb Y YACTUHHUX NOXiAHMX eNiNTUYHO-
ro i napaboniynoro Tuny (I.€. Myxos Ta iH.).

Yci mawuHu, po3pobaeniy Bigaini €. Myxo-
Ba, BUMYCKANMUCA ManMMU CepisMU Ha 3aBofax
Ykpainu.

Y 1961 p. I.€. MyxoBa obpanu yneHom-Ko-
pecnoHgeHtom AH YPCP. Y 1966 p. leopris
€BreHoBKYa GyN0 NPU3HAYEHO MEPLIMM 3aCTYN-
HUKOM aupekTopa IHcTuTyTy KibGepHeTukn AH
YPCP. ¥ ueit yac 3 iHiyiatueu B.M. Inywkosa
umncneHHi Bipainu IHCTUTYTY Oyno 3rpynoBaHo B
YOTUPW BifMiNeHHs — TEOPETUYHOI N EeKOHOo-
MiYHOT KiGepHETUKM, KibepHeTUYHOT TexHiKu,
TeXHiYHOT KibepHeTUKK, MeanYHOi i GionoriyHoi
KibepHeTUKH, a TaKOXK 064MCNIOBANbHUIA LLEHTP.
BippineHHs manu Bennky camocTiiHicTb. Humu
kepyBanu npoBigHi ByeHi: 0.0. bakaes, I'.E. MNy-
xoB, 0.I. KyxteHko, M.M. Amocos. Lle paBano
3mory B.M. MywkoBy maixe He BTpyyatuca B
po6oTy BigAineHb, NpUAINALYM OCHOBHMII Yac
Ha pilleHHs AyXe BaxJMBMX 3afjay 3i 3B'A3KY
IHcTMTYTY 3 KepiBHMMM opraHamu KpaiHu,
nipknoyeHHs IHCTUTYTY B0 NOCTaHOB ypAAY, Wo
3abe3neyyBano nofanblinii po3BUTOK Ma-
TepianbHOi, HayKOBO-TEXHIYHOT i KagpoBoi 6a3n
THcTuTyTy.

I.€. MyxoBy 6yno [OpYYEHO KEPiBHWLTBO
BiAAINEHHAM KiDepHeTUYHOT TeXHiIKMU THCTUTYTY.
CBoim 3acTynHWKOM BiH npu3Hauus b.M. Manu-
HOBCbKOrO i 1aB 1OMy JOPYYEHHSA KOOPAUHYBa-
T poBOTY TeXHIYHWX BigAiniB: Kepylouux Mma-
wuH (B.M. ManuHoBCbKOr0), apudMeTUYHUX i
3anam'sTOBYOYMX MPUCTPOiB 06YMCNIOBANbHNX
mawwuH (I.0. Muxaiinosa), Teopii uubposux 06-
yncnoBanbHUx mawuH (3.J1. PabiHoBuya), di-
3WYHMX 1 TEXHONOMYHUX OCHOB LUPOBUX 0O-
yncnoBanbHux mawud (B.M. Oepkaua), nepe-
TBOptoBayie dopmu iHdopmauii (A.I. KoHga-
neBa), nepepayi iHdopmauii (A.M. Nlyuyyka),
Teopii i pO3paxyHKy eneKTPOMarHiTHuUX npu-
cTpoiB (0.B. To30Hi), MeanyHoi KibepHeTUYHOT
TexHiku (J1.C. AneeBa).

Mix «undpoBMKaMU» i «aHANOroBUKaMU»
iiwno HernacHe (ane pob6pe!) 3maraHHs. Mik
ycnixiB konekTusy Bigainy I.€. Myxosa npunas
Ha 60-Ti poku. TBOpuYMi BHECOK CaMmoro
l.€. NMyxoBa BaXKo nepeouiHUTU. Ane CTpimM-
KUl po3BUTOK LMDPOBOT TeXHiKM Npu3BiB,

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



MPaKTUYHO, 0 3TOPTAHHA JOCHIIKEHb B ray3i
aHanoroBoi i KBasiaHanorosoi TexHiku. Y
1971 p. I.€. MNyxoB pa3om 3i cBoiM BifAinom
nepeiiwos 3 IHcTutyTy KibepHeTukn AH YPCP
po Inctutyty enektpopuHamikm AH YPCP.
MisHiwe BiH ctBOpUB IHCTUTYT Npobaem mMope-
NtoBaHHA B eHepreTuui AH YPCP.

Y 1971 p., nicns nepexogy I.€. MyxoBa go
iHWOTro iHCTUTYTY, KEepiBHUKOM BifAiNneHHs
KibepHeTUyHOi TexHiku ctaB b.M. ManuHos-
CbKMii (Ha rPOMaAChKMX 3acafax), 3auLaloynch
3aBigyBayeM Bifiny Kepylumux maiwuH [7].

MonepeaHukm
nepcoHanbHUx Komn'loTepis

LLle B 1959 p. y B.M. MnywkKoBa BUHUKNA ifes
CTBOPUTU MALUMHY AN THXEHEePHUX PO3paxyH-
kiB. ¥ 1963 p. nmig Moro HayKOBUM KepiBHULT-
BOM 6y/10 po3po6/eHo i 3anylleHo B cepiliHe
BUPOOHULTBO CTBOPEHY B IHCTUTYTI pasom 3i
CneuianbHuM KoHcTpykTopcbkum Gropo (CKB)
mawuHy «Mpominb». Ii noyas Bunyckatu Cese-
POAOHELbKNI 3aBOJ 064MCNIOBANIBHUX MALLMH.
«MpomiHb» 6yna, no cyTi, HOBUM CNOBOM Y
CBiTOBiIM MpaKTMLi, Mana y TeXHiIYHOMY nnaHi
Liny HM3KY HOBOBBEAEHb, 30KpeMa naMm'aTb Ha
MeTaNni3oBaHMX KapTax. Ane HaWronoBHiwe —
e Gyna neplwa MalwmMHa 3 TaK 3BaHUM CTYMiH-
YacTUM MiKpPOMPOrpaMHUM KepyBaHHAM (Ha
Ake B.M. [nywkoB ni3Hile ogepas aBTOpCbKe
CBifOLTBO).

3rofoM CTyniHYacTe MiKponporpamHe Kepy-
BaHHA BUKOPUCTANMN B MALIMHT NS IHXEHEPHUX
po3paxyHkiB, ckopoyeHo — «MUP-1», cTBO-
peHin cnigom 3a «Mpominby (1965). Y 1967 p.
Ha BucTaBLi B JIOHAOHI, fe AeMoHCTpyBanacs
«MWP-1», ii npupbana amepukaHcbka cipma
«IBM» - Haibinbwa y CLUA, ska nocrayana
maitke 80% o06uYMcnioBanbHOT TeXHIKM [Ons
BCbOro KanitanictuyHoro ceity. Lle 6yB nep-
wuin (i, Ha anb, OCTaHHiit) BMNAZoOK KyniBmi
pajAHCbKOi EeNeKTPOHHOT MalWWHKW amepu-
KaHCbKOI0 KOMMNaHi€r.

Po3pobHuku «MUP-1» oTpumanu [epxas-
Hy npemito CPCP (B.M. Mnywkos, H0.B. Bnaro-
BeuleHcbkui, 0.A. Jletuyescbkuin, B.[. Jlo-
ces, I.M. MonyaHoB, C.b. MorpebuHcbkuii,
A.0. Crorii). Y 1969 p. npuiHAM L0 BUPOO-
HULTBA HOBY, fOCKOHaNiWwy «MUP-2», a noTim —
«MWUP-3». 3a WBWUAKICTIO BUKOHAHHA aHai-
TUYHUX MEPETBOPEHb LMM MalMHAM He 6Gyno
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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 «Promin» 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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KOHKypeHTiB. «MUP-2», Hanpuknag, ycniwHo
3Maranacs 3 yHiBepcanbHUMM MalMHAMK 3BU-
YallHOT CTPYKTYpW, sKi nepeBuwyBanu ii 3a
HOMiHaNbHOW WBUAKOAIE Ta obcAramu
nam'aTi y 6arato pasis. Ha wiit mawuHi Bnep-
e y npaKkTULi BiITYM3HAHOTO MaTeMaTUYHOO
MawnHobynyBaHHA byno peanizoBaHo fAiano-
rOBWi pexum poboTu, e BUKOPUCTOBYBABCH
aucnnei 3i ceitoBuM nepom. KoxHa 3 uux
MalWH CTana KPOKOM ynepeq Ha wasxy noby-
LOBY PO3yMHOT MalWMWHW — CTPATEriyHOro Ha-
npsMy B PO3BUTKY KOMN'lOTepiB, 3anponoHo-
BaHoro B.M. Mnywkosum.

Ha Toit yac y cBiTi naHyBana fymKa, Wo Ma-
WKWHHA MOBA Mae ByTW sKOMOra MpocTiwolo, a
BCe iHWe 3pobnaTb nporpamu. Takow 6yna
«afipecHa mMoBay ans komn'totepa «Kuesy, pos-
po6nena B.C. Kopontokom i K.J1. HweHko.

MpoekTytoun mawuHu «MUP», B.M. Tnywkos
CTaBUB iHWe 3aBAaHHA — 3pOOUTU MaLIMHHY
MOBY IKOMOra 6MKYOI0 40 NOACHKOT (MAETbCA
Ha yBa3i MaTeMaTMyHa, a He pO3MOBHA MOBA).
I Taka moBa — «AHaniTMk» — bGyna cTBOpeHa
(0.A. JleTnyeBcbKMit) i nigTpuMaHa opuriHab-
petauii. MawuHn «MUP» BukopucToByBanucs B
ycix Kkytoukax PapsHcekoro Coto3y. lonoBHUM
KOHCTPYKTOpPOM KoMmn'toTepiB «[lpoMiHb» Ta
«MWP» 6yB C.b. MorpebuHcokuii [2, 5, 6].

KibepHeTnyHa TexHika

TepMiH «KiGepHeTUYHA TexHika» 3 iHilia-
Tuen b.M. ManuHoBCbKOro 3arBepguBCA B
1978 p. Y «EHumknonepii kibepHeTuku» (ro-
noBHUI pegakTop B.M. Tnywkos), BugaHii y
1976 p., ueit TepMmiH we He 3ragysaBcs. Ha
BifMiHy Bif o6uucnioBanbHoOi, KibepHeTUYHA
TexHiKa cTana BaXNMBWUM HaNpsMOM y Hayui
Ta TeXHili, noB'a3aHunM i3 3aBAaHHAM 31 CTBO-
PEHHA TexHiYHMX 3acobiB ans nobynosu Ke-
pylUuX, BUMipIOBaNbHUX, KOHTPOIOKYMX,
aBTOMATUYHMX i aBTOMATU30BaHUX CUCTEM i
npunapis 3 BUKOpUCTaHHAM Komn'loTepis. Ti
nonepefHuus TexHiuyHa KibepHeTuka Oyna
CNpsIMOBAHa He Ha CTBOPEHHS TeXHiYHMX 3a-
co6iB, a Ha po3pobKy Teopii cucTeM KepyBaH-
Hf, y Neply Yyepry HayKoOBMX OCHOB aBTOMa-
TUYHOTO KepyBaHHSA.

BUHMKHEHHI0 KibepHETUUYHOT TexHiKM nocny-
XWJW CTBOPEHHSA i YNCNEHH] 3aCTOCYBAHHA Ke-
pytouoro komn'totepa «[Henp». Hapani Big-

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-



AiNEHHS KibepHeTUYHOT TexHiKM noyano 3aii-
MaTuCs PO3POOKOID HE TiNbKU Kepytounx 06-
YUCNIOBAILHUX MalUMH i cnewianizoBaHUx 06-
YMCNIOBaNbHWUX MPUCTPOiB, a i 3acobi nepe-
Aayi iHdopmauii, 3aco6iB cninkyBaHHs onepa-
TOpa i3 CUCTEMAMM KepyBaHHS, @ TAKOXK NUTaH-
HAMU TXHbOTO 3aCTOCYBAHHA AN KepyBaHHSA
pi3HMMU MpoLiecamu, aBTOMATM3aLii cKnagHUX
EKCMEepUMEHTIB i BUMipiOBabHUX NMPUIAAIB.

MosiBa KibepHeTUYHOT TexHikM Oyna 06'ek-
TUBHO 0OYMOBMIEHA WBUAKUM 3POCTAHHAM MO-
Tpeb B 3aco6ax aBTOMaTu3aLlii, NparHeHHAM Ma-
T eEKTUBHI, MAaKCUMaNbHO JelleBi, HadinHi,
3pyyHi B ekcnyaralii TexHiuHi 3acobu ans no-
OyA0BM aBTOMATUYHUX i aBTOMATM30BAHMX CUC-
TeM Yy Pi3HUX rany3sax HapofHOro rocnofap-
CTBA, HayKMW 1 TEXHiKW, y BiCbKOBIiW cnpasi, y
npunafo0yayBaHHi, Wo Bupillye 3agavi, ayxe
Lanexi Bif TMX, KOTPi BUPILLYIOTbCA 3BUYAIHOI
00YMCNIOBANbHOI TEXHIKOK B 064YMC/IIOBaNb-
HUX LieHTpax abo 3a 4ONOMOroo NepCcoHaNbHUX
Ta iHWKX 06YMCNOBaNbHUX 3aco6iB. OCHOBOIO
KibepHEeTUYHOT TeXHIKM, NOPOMKEHOT B HaApax
00YMCNIOBANbHOT TEXHIKM, CTalla TaKOX aBTO-
MaTWKa, TeNleMexaHika, aBTOMaTUYHe KepyBaH-
Hfi, BUMiploBaNbHa TexHiKa — Ha ixHiil 6asi
KibepHEeTMYHA TexHiKa 34006ya CaMOCTINHICTb.

PywiiHoo cunoto po3BUTKY 06YMCOBaNbHOT
TeXHiKM cTana notpeba, Wo Aepfani 3poctana, B
064MCNIeHHsAX (HaNpi3HOMaHITHIWKX) Y HayLi Ta
TexHiui. 3Bigcu 7 yHOCKOHaneHHs 3acobiB 06-
YMCNIOBaJIbHOT TEXHIKM MilWNo No NiHii cTBOpeH-
HSi MOTYTHIX YHiBEpCaNbHUX MALUWH, MALIKUH Ans
THXXEHEPHO-TEXHIYHMX PO3PaxyHKiB, TepMiHaNb-
HUX KOMN'toTEPiB AN 06YMCNIOBANBHUX CUCTEM
KOJIEKTUBHOTO KOPMCTYBaHHSA, @ TaKoX Mo JiHii
PO3BUTKY 064MCIOBANbHOT TEXHIKM Ans iHAMBI-
[YaNbHOTO KOPUCTYBAHHS iHXEHEpamu, CTyAEeH-
Tamu, WKoNspamu, agMiHictpatopamm it iH. Oc-
HOBHi BUMOrM [0 3ac06iB 06YMCIOBANbHOT TeX-
HiKM — Lie AKHaWBULLA NPOAYKTUBHICTb, 3pYYHiCTb
B 00C/yroBYBaHHi Ik BEIMKUX KOJIEKTUBIB — CMO-
KMBayYyiB 00YNC/IOBANbHOT TEXHIKM, TaK i oKpe-
MUX KOPUCTYBaYiB, MPOCTOTA CMiJIKYBAHHS JIOAM-
HM 3 MawuHot. ObuMciioBanbHA TEXHiKa, AK
BilOMO, CTBOPIOETLCA 15 BUKOPUCTAHHA ii Nto-
AMHOI B AKOCTi MOTYTHBOTO 0GYMC/IOBANLHOIO
iHCTpyMeHTa i 3acoby aBTOMaTM3aLlii iHTeneKTy-
aNbHOT AiANbHOCTI.

Po3BuTOK KibepHeTUYHOT TexHikn OyB 00y-
MOBNIEHMA MparHEHHAM aBTOMaTu3yBaTu pi3Hi
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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 wusually 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

CCC0CBC8CDCEC2D1CAC8C920C12ECD 2E 20 D5 D0 CO CD C8 D2 DC 20 C2 C5 D7 CD CE

TEXHOJIOTiYHi i BUMiptoBaNbHi npouecy, onepa-
TUBHE KepyBaHHA BUPOOHULTBOM, KepyBaHHS
€HEepPreTUYHUMHK, TPAHCMOPTHUMKU W THWUMK
06'eKkTamu, y ToMy yncni B cchepi 036poeHHs it
y Kocmoci (npouecu po3nisHaBaHHA i T. 4.) 3
METOI BUJIYYEHHS NIIOAMHM 3 TaNny3i KOHTPOJIO
i KepyBaHHA LMMMK npouecamu. Y Takux 3acto-
CYBaHHAX BUKOHAHHA 064YMCNEHb € NULWe Yac-
TUHOIO 3arajibHOr0 KoMMieKcy iHbopMauinHux
npouecie, Wo nignsaralTs aBToMatU3aLii. Y
3B'A3KY 3 UMM KOMM'IOTEPU, XO4Ya i BUKOHYIOTb
pO/ib LEHTPaNbHOT iHTENEeKTYaNbHOT YacTUHU
cUCTEM, aNle BXe He € EAMHMM 3acobom pns
ixHbO1 NobymoBu. [ns uboro MoTpiGHi TaKox
3acobu aBTOMaTU4yHOro 06MiHy iHdopMaLieto
MiX o6'ekTamu it Komn'ioTepamu, nepepavi
iHdopmauii (ak umdposoi, Tak i aHanorosoi)
Ha BifCcTaHb, BigoOpaXKeHHA Xxody mnpouecy
onepaTtopy, BTpy4YaHHs onepaTopa B NpoLecu i
iH. TakMM 4yuHOM, CKNag 3acobie KibepHeTUy-
HOT TEXHiKM BUSBMBCS 3HAYHO LWUPLWIMKM, HiXK
3aco0iB BnacHe 004MUCNOBaNbHOT TeXHIKK. NS
AesKnX 3aCTOCyBaHb YacTkKa 3ac06iB 0CTaHHbOT
BUABMNACA B3araji HE3HAYHOI MOPIBHAHO 3
BeNMKUM 06CAroM iHWoOi anapatypu, TaKoi,
HanpuKNag, Ak 3acobu 38'A3Ky 3 06'€KTOM.
Kpim Toro, 1o 064ncnioBanbHux 3acobis, o
BXOAATb [0 CKiaay 3acobiB KibepHeTUYHOT
TeXHiKW, BUHUKAU CBOi, 0co6nnBi BUMOru. Bu-
COKa WBUAKICTb BUKOHAHHSA 00YMC/IIOBANbHUX
onepauiil y psai Bunaakis nepecrana 6yt oc-
HOBHUM KpUTepieM ixHbOi AKOCTI. AKWo BiH i
3ajaBaBcs, TO, AK NpaBWiO, [JOMOBHIOBABCA
Llif010 HU3KOM iHWMX BMMOT 3 ONepaTUBHOCTI
06po6KM, BapToCTi, po3MipiB anapatypu,
HapiHoCTI 1 iH. 3'aBunnca ocobansi BUMOTH
A0 opraHisauii o6uucnioBanbHOro npouecy.
lonoBHUMU CTanu BUMOra obpo6ku iHdpopmaLii
B peanbHoMy MacwTabi yacy, uMkniyHe noeTo-
PEHHs TUX CaMWX Nporpam, TiNbKKU 3 pi3HUMK
NOYaTKOBMMU yMOBaMU, OpieHTaLis obumchio-
BaJibHMX 3aco0iB Ha BM3HayeHi knacu obumnc-
NleHb Ta iH. MoxnuBi BMNafKK, WO BUMArawTb
HaJBMCOKOT WBUAKOCTI 06YMCeHb ANA BU3HA-
YyeHux rpyn 3actocyeaHb Towo. O6uucnio-
BaJIbHi 3aC00M B KiGEPHETUYHUX CUCTEMAX Yac-
TO NoTPiOHO po3ocepenuTy, 3aNexHO Bif cne-
uMdikmM npouecy, sIKMii aBTOMATU3YETLCS, NpU
LLbOMY BUHMKAE HEOOXiAHICTb y No6yAoBi po3-
NOAINEHMUX, iEpPapXiYHUX, ORHOPIAHMX, KiNnbLe-
BMX Ta iHWMX 06YMCIIOBaNbHUX CTPYKTYP. Kpim

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),



anropuTMiyHoi yHiBepcanbHOCTi (y BM3Haue-
HUX MeXax, 06YMOBNIEHWUX KiacamMu 3acTocy-
BaHb), Bif 06uMcnioBanbHUX 3aco6iB, WO BXO-
AATb [0 CKNajy KibepHeTUYHoi TexHiku,
noTpebyBanu CUCTEMHOT yHiBepcanbHoOCTI (y
pamKax HamiyeHUX 3acCTOCyBaHb), WO BHECIO
cBOi 0c06AMBOCTI B MpuHUMNW ii NoOyaoBu
(MopynbHicTb, iHTepdencn pna nifkNoYeHHs
NpPUCTPOiB 3B'A3KY 3 06'€EKTOM Ta iH.).

MatemaTtuyHe 3abe3neyeHHs 3acobiB Kibep-
HETUYHOT TEXHIKM TaKOX Mae MeBHi 0cob6/u-
BOCTi (CTaHAapTHi nporpamu i MOBM, Opi€EHTO-
BaHi Ha 06/1aCTi 3aCTOCYBaHb, }KOPCTKi Nporpa-
MW, NiArOTOBKA NPOrpaMm Ha YHiBepcanbHUX Ma-
WMHaxX, CXeMHa peanizalis mporpam, yciyeHa
onepauifHa cuctema i iH.).

3HaYHWUN BHECOK Y NPOBEeAeHT JOCHIAKEHHS
3po6uan TexHiyHi Bigainu 06YMCNOBaANBLHOIO
ueHTpy AH YPCP i BipgineHHs kiGepHeTnuHoi
TexHiku IHcTuTyTy KibepHeTuku AH YPCP, wo
BMPOCIIO 33 ABAALATb POKiB — 3 1962 no 1982 —
no 500 HayKoBMX CniBpOOITHUMKIB, iHXeHepiB,
NabopaHTiB i TeXHiKiB.

Mpuknagamn MOXyTb OYTW Taki MaclTabHi
po60TH, IK CTBOPEHHS 1 LUIMPOKE BUKOPUCTAHHS
Ha MPOMMUCIOBUX MiANPUEMCTBAX i B 6araTbox
HAYKOBO-JOCNifHUX OpraHizauisx PagsHcbko-
ro Colo3y AeKiNbKOX COTEHb KepyUMX MalluH
«[lHenp»; po3pobKa i NpoMMCNOBUI BUMYCK
pasom i3 HaykoBO-BMPOOHMYMM 06'€HAHHAM
«CBetnaHa» (M. JleHiHrpag) nepworo B CPCP
CiMeiiCcTBa MiKpOKOMN'IOTEPiB WMPOKOrO MpuU3-
HayeHHs «InekTpoHuka C5»; po3pobKa pa3om 3
BupoGHunumum o6'egHaHHam im. C.M. KoponboBa
B iHTepecax Winoi ranysi NpoMucioBOCTI 3a-
co6iB 3B'A3ky CPCP kepywounx komn'loTepis
«COY-1» i «COY-2», komnnekcy MikponpoLecop-
HUX 3aco6iB, y ToMy uncni npocteciitHo opieHTo-
BAHOTO MepcoHanbHOro Komn'totepa «HerpoHy,
MOAY/NbHOTO Habopy 3aco6iB HaNarofXeHHs
MikponpouecopHoi TexHikn «C0-01» — «CO-04»;
po3pobKa npodeciitHo opieHTOBaHOrO nepco-
HanbHoro komn'totepa «EC-1841» (pa3om i3 Hay-
KOBO-AOC/IfHUM iHCTUTYTOM Kepyruux obyuc-
ntoBanbHux MawmnH Pagionpomy CPCP), ctBopeH-
HsA npoLecopis UMdpoBoi 06po6KM CUTHANIB, Cy-
nepnpoayKTUBHUX cnelianizoBaHux 3acobiB
po3ni3HaBaHHs 06pa3is, LMbpoBKx cnelianiso-
BaHWX NPUCTPOTB KOHTPOJIIO i KEPYBAHHA LWBUS-
KonauHyYumn isnyHumMmM npouecamu, Bifeo-
KOMM'OTEPHUX TEPMiHaniB, CMCTeM aBTOMATy-
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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 «Svetlanay, 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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3alii iHXKeHepHOi npaLi, 3HaHHA-OPiEHTOBAHNX
THTENEKTYaNIbHUX CUCTEM, MOTYTHIX KNAaCTepPHUX
06YMCNIOBANIBHUX KOMMNEKCiB, CUCTEM aBTOMa-
TWU3auii HayKOBMX EKCMEepPUMEHTIB B YCTaHOBaX
Akapemii Hayk YPCP, yHiKanbHWUX KEpYOUUX CUC-
TeM Pi3HOro, B TOMY YMC/Ti 0BOPOHHOMO NpU3Ha-
YEeHHS i iH.

Y nigcymKy 3aranbHi 3ycunns KONEKTUBY
BifliNneHHs KiOepHETMYHOT TeXHiKu cnpusnu
CTAHOBJ/IEHHIO 1 ycniwHiid po6oTi HayKoBOi
WKOAM B Uit Ay)XKe BaXNUBIi ranysi 3HaHb.

Benuknii BHecoK y CTBOpeHHA 3acobis
KibepHeTUYHOT TexHikM 3po6unun cniBpobiTHM-
K1 BifAINEHHS, fKi CTain 3a Ui POKW BigoMUMU
BYEHUMM, Bil3HAYEHi OpieHaMMW Ta NpeMisaMu:
b.M. Manuroscbkui, 3.J1. PabiHosuy, I.0. Mu-
xannos, B.M. Nepkay, A.I. Konganes, A.M. Jly-
uyk, 0.B. Manariu, I.4. BoiitoBny, B.M. botoH,
B.M. €runko, H0.C. Akosnes, H.J1. IBacbkis,
€.1. bptoxosuy, C.C. 3abapa, B.M. Kosans,
B.M. MagyH, C.A. Moropennit B.T. TamatoH,
0.0. bex, B.0. PomaHos, 0.0. Tumawos,
M.B. Cemoriok, T.®. CnobogsaHiok, H.I. Aniwos,
®.H. 3ukos, JI.b. Manunoscbkmii, B.M. Co-
nositos, J1.0. KoputHa i iH. [7].

Komn'torepu III i IV nokoniHb

HanpukiHui 60-x poki XX cT. B IHcTUTYTI Nig
HaykoBuM KepiBHuutBom B.M. TnywkoBa po3-
noyanacs po3pobka komn'toTepa «YkpaiHay. lo-
JIOBHUM KOHCTPYKTOpPOM OyB NpU3HAYEHMUil
3.J1. PabuHoBuy, 3actynHukamu — A.0. CrorHiit
i I.M. MonyaHoB. Lle OyB HacTynHuii KpoK B
iHTeNeKTyanisauii komn'toTepis, cNpsMoBaHMii
Ha CTBOPEHHS BMCOKOMPOAYKTUBHUX VHiBep-
canbHMX MaWuH. Po3pobka mMawmnHu «YkpaiHax»
CTana BaX/MBOK BiX0l0 y PO3BUTKY HayKOBOi
wkonu B.M. MnywkoBa. Inei, 3aknageHi B npo-
€KTi, BUNepeaunn 6arato HOBOBBeAEHb, BUKO-
pUCTaHWX B aMepPUKAHCbKUX YHiBepcanbHUX
MawwuHax 70-x pokiB XX cT. Ha xanb, MawuHy
He 6yno nobyaoBaHo.

Y 1974 p. Ha koHrpeci IFIP y Crokronbmi
B.M. MnywkoB BMCTYNMB i3 AONOBiAA Npo pe-
KYPCUBHY 06YUCNIOBANbHY MalKHY, B OCHOBY
AKOT NoOKNafeHi HOBi NpUHLMNK opraHizauii 06-
yucnoBanbHux cuctem (cnisastopu B.0. Msc-
Hukos, I.b. IrHatbes, B.A. Toprawes). BiH Buc-
JIOBUB [lyMKy, L0 NnLe po3pobKa NPUHLUNOBO
HOBOT, He HeliMaHiBCbKOT, apxiTekTypu o6uuc-
JIOBANIbHUX CUCTEM, fiKa BifjNOBiAA€E Cy4acHOMY

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



piBHIO PO3BUTKY TEXHOJOrii, Aactb 3Mory
po3B'a3aTM nmpobnemy nobyaoBM CynepKoMm-
n'totepa 3 HeOOMEKEHUM 3POCTAHHAM MPOAYK-
TUBHOCTI 3a HApOLyBaHHA anapaTHMX 3acobiB.
Mopanblii goCAifXeHHA NoKasanu, Wo noBHa i
0e3KoMnpoMicHa peanizalis NpuHLMNiB No6y-
[OBU PEKYPCUBHUX MaWMH i MO3KOMOZiOHUX
CTPYKTYP 32 HAsABHOTO PiBHSA €EKTPOHHOT Tex-
HOMOTiT MOKM Wo € nepefyacHoto. «HeobxigHo
OyN0 3HAWTM KOMNPOMICHI pilleHHsA, AKi 03Ha-
yanu 6 nepexig A0 MO3KOMOAIOHWUX CTPYKTYP
MalilbyTHbOrO i PO3YMHMII BifXiA Big NpUHLMNIB
[bx. doH Heitmanax (3 gonosigi B.M. Mywkosa
Ha KoHdepeHLii B HoBocubipcbky B 1979 p.).
Taki piweHHs Oynu 3HalfeHi reHianbHUM yye-
HUM i NOKNALEHi B OCHOBY OPUriHANbHOT CTPYK-
TYpU BUCOKOMPOAYKTUBHOMO KOMM'lOTEpPa, Ha-
3BaHOr0 HMM MaKpPOKOHBEEPOM.

B.M. lnywkoBy He cyaunocs nobayntu
CTBOPEHi 3a i0ro iiesM1 MaKPOKOHBEEPHI Ma-
wuHu «EC-1766» i «EC-2701» (ronoBHUi
koHcTpykTop C.B. TMOrpeGuHCbKMii, OCHOBHI
yyacHuku po6it H0.B. KanitoHosa, 0.A. Jletu-
yeBcbkuit, I.M. MonyaHoB Ta iH.), fAKi, 3a
ouiHKkolo [epxaBHoi KoMmicii, He Manu aHa-
noriB y cBiTOBii npakTuui. Ha noyartky 80-x
pokiB XX cT1. ue 6ynu HainotyxHiwi 8 CPCP
004nCatoBasbHi cUCTEMU.

«EC-2701» i «EC-1766» nepepanu Ha leH-
3eHCbKMW 3aBOJ 064YMCIOBANbHUX MalIWH
(Pocilicbka ®epepallis) y cepiiiHe BUPOOHMLT-
BO. Ta, Ha Jab, Ui MAWMHW, 30aTHI KOHKYpYBa-
TW 3 HalKpalWwMMU aMepuUKaHCbKUMU i TakKi
noTpibHi HayLi i TexHili, Gynu BUNyLEHi nuLe
Manot cepieio.

Y CneuianbHOMY KOHCTPYKTOPCbKOMY G1OpO
IHcTuTyTy KiGepHetuku AH YPCP y 60-70-x
pokax XX cT. nmiA HayKOBUM KepiBHULTBOM
B.M. MMmywkoBa po3pobunu i nepefany npomuc-
JIOBOCTI Wiy cepito KOMN'IOTEPHUX KOMMJIEKCIB,
cneuianizoBaHnx KoMN'toTepiB i NporpamoBaHmx
KNaBilWHWUX KOMN'toTepiB: KOMN'OTEPHUI KOMM-
nekc «HeBa» pna uudposux TenedoOHHUX
ueHtpiB (pasom 3 H[P), cneuianizoBaHi Kom-
n'totepun «Mpisy», «Yaiika», «Mocksay, «Ckop-
nuoH», «Pomb6», «OpuoH», komn'loTepu Ans
CMEKTPANbHOTO aHani3y, CiMencTBO KiaBillHWX
mawuH «Wckpa-125» towo (A.l. Kyxapuyk,
I.I. KopHienko, b.I. Mymna, C.C. 3a6apa). Ha
noyarky 80-x pokiB Gyn0 CTBOPEHO yHikanbHe
cimeiicTBO GOPTOBMX CMeLiani3oBaHUX KOM-
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and brain-like 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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n'toTepiB AN CUCTEM KepyBaHHA KOCMiYHUMU
anapatamum 6e3 nonepefHbOr0 PO3PaxyHKY
TpaekTopin: «MUM-1», «MUT-11», «MUT-12»,
«MUT-13». Ix po3po6Huku — I.C. TonogHsak Ta
B.H. MeTpyHek — opepxanu [epxasHy npemito
CPCP (y cknagi aBTOpCbKOrO KonekTusy). byno
CTBOPEHO cneyianizoBaHi KoMn'toTepHi
KOMNAeKCn «IKCmpecey, «IKcnaHy, «Mupcey,
«Kpocc-1», «Kpocc-2», «Kypc», «bapk» Towo
ANs nepeflWwBapToBMX i nepefnofiTHUX BUNPO-
OyBaHb eKpaHOMNaHiB, MOPCbKUX CyaeH, Ko-
pabniB Ha NiLBOJHMX KpUnax, Ans KOMMAEKC-
HUX TPaHUYHMUX MOpennaBHUX BUNPOOYBaHbL
Kopabnis BilicbkoBo-MopcbKoro dnoty, Ans
KOHTpONII0 Ta [JiarHOCTUKW NiTanbHUX ana-
paTiB. 3a po3pobOKy HayKOBUX OCHOB i CTBOPEH-
HS KOMMIeKcy 3acobiB Ans 6araTokaHanbHOi 06-
po6ku iHdopmauii nig yac BUNpPobyBaHb CKNag-
HUX 06'eKTiB HOBOT TexHiku aBTopu — b.I. Myana,
B.I. iaHos, M.I. fliaHoB, B.®. bepaHukos,
A.IL KaniBeub i 0.M. LLlane6ko — 6ynu yaocToeHi
[epxasHoi npemii YPCP 3a 1987 p.

Okpemo cnip BMUAINWUTW YHiKanbHWUIA cne-
uianizoBaHuit komnnekc «fenbtay pnsa 36u-
paHHs Ta 06po6KK TenemeTpuyHoi iHhopmauii
i KepyBaHHA aepOKOCMiYHMMM eKcrepuMeHTa-
mu (astopu B.I. [lianos, M.I. [liaHos, A.I. Ka-
HiBeub, I.I. KyTHak Ta iH.). Komnnekc 6yno
CTBOPEHO A1 CUCTEMM Mpuitomy Ta 06po6KM
306paxeHb KomeTu lannes y MiXHapoOAHOMY
npoekTi «Beraw. [icna aeapii Ha YopHo-
Ounbcbkin AEC i0ro TakoX BMKOPUCTOBYBA/M
B TEpMiHOBO CTBOPEHOMY TOAi CUTyaLiilHOMY
ueHTpi. Lle pano 3mory 3 BeNMKOW TOYHICTIO
NpoOrHo3yBaT npouec MOWWUpPeHHs papgio-
Hyknigis y [HinpoBcbkoMy GaceliHi i cBoevac-
HO BXKMBATU HEOOXiAHMX 3aX0AiB.

Y 80-Ti poku XX cT. B naboparopii M.M. Amo-
coBa 6yn10 po3p0o6eHO NepLMii Y KON HBOMY
CPCP He#tpokomn'toTep i cepito cCaMOKepPOBaHMX
po6oTis (M.M. Amocos, E.M. Kyccynb, 0.M. Ka-
catkiH, JI.M. KacatkiHa).

3a 60-80-Ti poku XX cT. B IHCTUTYTI KiGep-
Hetukn AH YPCP Tta iioro CneuianbHomy
KOHCTPYKTOPCbKOMY GIOPO CTBOPEHO Ta nepe-
LaHO [ MPOMWUCAOBOTO BMPOOHMUTBA — MO-
Hag 30 opuriHanbHUX Komn'loTepiB pi3HoO-
MaHITHOrO NPU3HAYEHHS, WO He Manu aHanoris
33 pybexem.

CyyacHi Komn'loTepu HEMOXIUBO po3pobs-
™M 6e3 cucTeM aBTomatu3alii nNpoekT-

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



HO-KOHCTpYKTOPCbKMX pobiT. Ha ocHoOBi Teope-
TWYHMX npaub B.M. Thywkosa B IHcTUTYTI
kibepHeTukn AH YPCP po3ropHynu LWUpoKwii
(pOHT JoCNimKeHb i CTBOPUAN PAL YHIKANbHUX
cuctem «Mpoekt» («MpoekT-1», «MpoekT-ECy,
«MpoekT-MUMy, «MpoekT-MBK») pna aeToma-
TW30BAHOrO NMPOEKTYBAHHA KOMN'tOTEPiB pa3oMm
3 MaTeMaTuyHUM 3abe3neyeHHsM. Cnepuy BOHM
peanizoByBanucsa Ha MawuHi «Kuesy, notim —
Ha «M-20», «M-220» i «<b3CM-6» (i3 3aranbHuM
06CArOM — 2 MJTH MalWMHHKUX KOMaHL), @ 3r040M
nepesefeHi Ha mawuHu €guHoi cuctemu (EC).
«MpoekT-1», peanizoBaHa Ha «M-220» i
«Bb3CM-6», siBnsana cobow po3nogineHui cne-
LianizoBaHUN NPOrpamMHO-TEXHIYHUIA KOMMEKC
3i CBOEIO OMepaLiinHo CUCTEMOIO i cnewianizo-
BAaHOI CMCTEMOIO NporpamyBaHHa. Y Hili ynep-
We B CBiTi Byno aBTOMaTU30BaHO (MpUyoMy 3
ONTMMi3aLi€el0) eTan anropuTMiyHOro NPoeKTy-
BaHHA (B.M. Mnywkos, 0.A. JleTuyeBCbKuiA,
t0.B. KanitoHoBa). B pamkax Lux cuctem Bpa-
J10CS pO3POOUTH HOBY TEXHONOT {10 MPOEKTYBAH-
Hfi CKNagHuUX mporpam — metog Qopmanizosa-
HUX TexHiyHux 3aBpaHb (0.A. JleTuyeBcbkuii,
t0.B. KanitoHoBa). Cuctemu «lpoekt» cTBOpIO-
Ba/ICA AK EKCNepUMeHTasibHi, Ha HUX Big-
MpaLbOBYBANUCS peasibHi MeToaM i MeToAMKM
MPOEKTYBAHHA CXEMHUX Ta MPOrPaMHUX KOMMO-
HEHTIB eIeKTPOHHMUX 064MCNIOBANLHUX MALLMH.
i meToau i METOAMKM 3 YacoM MoYanu BUKO-
pUCTOBYBATU B AeCATKax opraHiaLii, aki pos-
pobnsannM obuUCNioBanbHY TeXHiKY. 3aMOBHMU-
KoM Gyno MiHicTepcTBO pagionpoMucnoBoCTi
CPCP. CrtBopeHi cuctemu cTanu npoobpasom
peanbHUX TEXHONOFIYHUX NiHiA BUNYCKY [OKY-
MeHTaUii ans BMpPOOHMUTBA Mikpocxem y 6a-
raTbox opraHizauisx PagsHcekoro Coto3y.

I3 cuctemoto «Ipoekt-1» TicHO MoB'A3aHa
cucTeMa aBTOMATM3aLii MPOEKTYBAHHSA i BUTO-
TOB/IEHHSA BEAMKMX iHTErpanbHUX CXeM 3a [0-
MOMOro0 eNioHHOT TexHonorii. Y Biagini, akun
ovyonioBas B.[. lepkay (nepwwuit acnipaHt
B.M. MywkoBa), cTBOptoBanuca Komn'toTepw
«KneB-67» i «KueB-70», BOHM KepyBanu
€eKTPOHHWUM NPOMEHEM Y MPOLECi BUPOOHML-
TBA iHTErpanbHMX Cxem, o 3abe3neyyBano pe-
KOpAHi napameTpu B MiKpOENEKTPOHHUX CXe-
max. Cuctemn aBTOMaTM3alii NMpoOEKTYBaHHS
«[poeKT» Manu KoMyHiKaLiHuit iHTepdeiic 3
«KneB-67» 1a «Knes-70», wo paBano 3mory
BMKOHYBATW CKNAafHi nporpamu KepyBaHHS
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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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€NeKTPOHHUM TNPOMEHEM AK MpPU HAMNWUIEHHI,
TaK i npu rpadiuHiii 06pobui nigknagok.
Po6otu B.M. Mywkosa, B.M. fepkaua i
t0.B. KaniToHoBOi 3 aBTOMaTM3aUii npoekTy-
BaHHsA KoMmn'toTepis Oynu Big3HaveHi B 1977 p.
DepxasHoto npemieto CPCP [1, 5, 6].

fonoBHa cnpaBa XuUTTA

Po3noBigb npo nopanbli nofii € B cnoragax
(B ckopouyeHoMmy BapiaHTi) camoro B.M. Myw-
koBa. Ix 3anucana Ha MarHiTohoH A04Ka Bye-
Horo Onbra B ciyHi 1982 p. To 6ynu ocTaHHi gHi
Biktopa Muxaiinosuya. lNepep uum nisTopa
TUXHI BiH 3anUWABCA HENPUTOMHUM, #Or0O
XUTTA MiATPUMYBANOCA TiNIbKW 3aBLAAKMU WTYY-
HOMY AMXaHHI. Y peaHiMauiilHy nanaty He
nyckanu HaBiTb oro pigHux. Jlikapi BBaxanu,
WO L€ KiHellb, X04a TOYHOT NPUYMHKU XBOPOOU
He MOMMM BCTAaHOBUTH, JIMWE KOHCTaTyBanu
pi3Ke 3HUXEHHS BCiX XUTTEBUX DYHKLiiA. Ta Ha
OAMHAJLUATUIA JeHb CTaNoCsA AMBO: 3iHULI XBO-
poro noyanu pyxarucs, a We Yepes AKUNCh Yac
NOCTYNOBO BifHOBMUNOCA JUXAHHS, CTUX HAOPsAK
NlereHiB, 3anpauyloBanu iHwWi opraHu.

Opyxuna B.M. lnywkosa BanentuHa Mu-
xalniBHa HanonArna Ha KoHcynbTauii espo-
necbKoi 3HamMeHUTOCTi — npodecopa Litonbxa 3
KenbHa. BiH o03HalloMMBCA 3 CUMNTOMamMy,
3B'A3aBCA 3 6aHKaMn MeanyHoi iHdopmauii CLUA,
AHmii Ta iHWMx KpaiH. 3'acyBanocs, WO aHa-
noriyHuit Bunagok Oys 3adikcoanuit y CiHra-
nypi. byno BcTaHoBAEHO, WO Lie NyXIUHA AOBrac-
TOr0 MO3KY, IKWII Kepye HisNbHICTIO OCHOBHUX
opraHie Tina. Mpodecop ckasas, wo y Biktopa
MuxaitnoBuya xBopo6a 3aiiuna 3aHafgTo faneko
i BpATYBATH MOr0 HEMOXUBO. ..

BaneHTuHa MuxaiiniBHa po3noBigana:

«[Tpo BUCHOBOK npochecopa 4oNoBiKOBi He
cKaszanu. Ane BiH caMm ye BCe «BMPaxyBaBy i
pO3yMiB, WO NpupeyeHuit. B ogHii 3 ocTaHHix
pO3MOB 3rajiaB Halli BeYipHi NpOrynsHku B Mo-
JI0[0CTi, KONU fapyBaB MeHi paneki cysip's, i,
Gaxaruu yTiluTy, cKasas:

- 3acrnokoiica! Amxe yepes Ui cy3ip'a Ko-
NN-Hebyab NPoXofUTUMe CBITNO 3 Hawoi 3emni,
i Ha KOXHOMY cy3ip'i MK 3'ABNATUMEMOCS 3HO-
By MofoauMU. Tak i Byaemo y BiYHOCTI 3aBXAK
pazom! Y 58 pokiB 3aKiH4MIOCS OO XKUTTA —
LyXe ACKpaBe, LiikaBe, ane il He ferkey.

MabyTb, 6arato XT0 naMm'aTae KiHOKapTMHY
«[leB'aTb gHiB 0gHOrO poky». [pupeyeHnii yye-

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



HUN-i3NK MY>HbO NPOJOBIKYE AOCHILKEHHA Y
LHi, WO 3aNUWMINCS ANS XKUTTS, PO3yMitoulu, Wo
Ma€ MOXJIMBiCTb OTPUMATH YHiKaNbHi pe3ynbra-
TV BN1S HayKW, KN 6e33aBiTHO cnyxuB. OcTaHHi
[EeB'ATb [HIB CBifOMOro utTa BikTtopa Muxaii-
JI0BMY3, B fAKi BiH AuKTyBaB moyui Onb3i cBoio
«CnoBigb», — Le TeX [LHi NofBury, ane He B
KiHoinbMi, a B peanbHomy XuTTi! «[IHi, Wwo 3a-
JMWKUANACS, | XOUYY NPOBECTU KOPUCHO®, — CKa-
3aB BiH JouLii.

Mayum 3 uTTS, BiH 3anMWKB poanHi i Ham
4acTouKy camoro cebe — CBiii rofoc, cBoto oc-
TaHHIO PO3MOBiflb — CBOEPiAHY CMOBiAb — KA
nigbuBae NigcyMoK Moro TBOPYOCTI Ta CMiNbHOT
po6OTH 3 YNCNEHHUMU COpPaTHUKAMK no IHCTH-
TyTy KibepHeTuku AH YPCP — itoro ynio6neHoro
AiTULWa.

3 possony BaneHTMHM MwuxaiiniBHu aBTop
nyonikye 3akno4Hy 4yactuHy «Cnosigi» — npo
«TOJIOBHY CnpaBy XuTTax» (cnosa B.M. [nywkosa),
B AKili MOBA iAfle NPO AaBHO BUCTPAXLAHUIN HaMip
yyeHoro po3pobutn ocHou «OTAC» — 3aranbHo-
LEepXaBHOT aBTOMATM30BaHOT CUCTEMU KepyBaH-
HAi eKOHOMiKOK KpaiHu (poCilicbKol MOBOW —
O6uerocyaapcTBeHHass aBTOMATU3UPOBaHHas
cuCTeMa ynpaBfieHUs 3KOHOMUKOW CTpaHbl),
CTBOPEHHS AKO, Ha 0ro AyMKY, MO0 BPATYBATH
ekoHoMmiky CPCP, sika Becb Yac noripiysanacs.

Omxe...

«3aBfiaHHs noOynoBM 3arajbHOLEPKABHOT
aBTOMATM30BaHOi CUCTEMM YMpaBIiHHA €Ko-
Homikoto «OFAC» 6yno noctaBneHe nepegi
MHOK nepwum 3actynHukom [onosu Papu
Minictpi (togi 0.M. KocuriHum) y nuctonagi
1962 p. [1o HbOro MeHe NpuUBiB Npe3naeHT Aka-
pemii Hayk CPCP M.B. Kenguw, 3 skum s
NOJINMBCA [EAKUMU CBOTMU MipKYyBaHHAMU 3
LLbOTO NMPUBOAY.

Konn s kopotko po3nosis 0.M. Kocuriny,
o MU X04eMo 3pobUTH, BiH CXBanuB Halli
HaMipy, i HEB,OB3i1 BMIALWIO PO3MOPALKEHHS
Pagun Minictpie CPCP npo cTBOpeHHs
cneuianbHOi KOMicii nig MOiM rosioByBaHHAM
3 NiArOTOBKM MaTepianiB Ans NOCTaHOBU yps-
py. [o uiei komicii yBidWNM BYEHi-eKo-
HOMicTH, 30kpema akagemik M.MN. PegopeHko,
HavanbHuk LICY B.H. CrapoBcbkuii, nepuwuii
3acTynHUK MiHicTpa 3B'a3ky A.I. Cepriituyk, a
TaKOX iHWi NpauiBHUKM OpraHiB ynpasniHHA.

...5l opraHi3yBaB y HawoMmy IHcTuTyTi KO-
NIEKTUB, CaM po3pobWB mporpamy #oro 03-
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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 (OGAS) 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 (SB,
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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HalloMNIeHHs i3 3aBaHHAM, nocTaBneHum Ko-
curiHum. TuxpeHb npoBiB y LleHTpanbHoMy
ctatuctuyHomy ynpasniHHi CPCP, ge goknagHo
BMBYAB Moro poboty. MepernsHyB yBech iaH-
LIIOXOK Bif, paloHHOT cTaHUii o LleHTpanbHoro
cTatucTuyHoro ynpasniHHa CPCP.

3a 1963 p. s nobyeaB He MeHW 5K Ha 100
06'ekTax, nignpuemcTeax i B opraHisauisx
pi3Horo npodyinto: Big 3aBOAiB i WaxT Ao paa-
rocnie. MMoTim npogoBxyBas LU poboTy, i 3a
LecATb POKiB KiNbKiCTb Takux 06'ekTiB gocarma
Maiike Tucadi. Tomy £, MOXAMBO, SIK HiXTO
THWWI, Mato YABNEHHS NPO HAPOAHE rocnofap-
CTBO B LiNIOMY: Bif, HU3y 40O CamMoro Bepxy, npo
0C06/IMBOCTI iCHYIOYOT CMCTEMU YMpPaBAiHHS,
TPYAHOLWW, AIKi BUHMKAIOTb, 1 MPO Te, Ha WO Tpe-
6a 3BepTaTu yBary.

Po3yMiHHA TOrO, WO NOTPi6HO Bif TEXHiKK, Y
MeHe 3'ABMAOCA JOCWUTb WBMAKO. 3afJ0Bro A0
3aKiHYeHHs 03HailoMNioBanbHOT poboTH A BU-
CYHYB KOHLEMLit0 He NPOCTO OKPEMUX AepiKaB-
HUX UEHTpiB, a Mepexi 06YMCNOBaANbHUX
LleHTpiB 3 Bifi4aneHuM [OCTYNOM, TOOTO BKIaB
Y MOHATTA KONEKTUBHOTO KOPUCTYBAHHSA cydac-
HWIi TEXHIYHWIA 3MicCT.

Mu (B.M. Tnywkos, B.C. Muxanesuy, A.I. Hi-
KiTiH Ta iH. — Asm.) po3pobunu neplmii
€CKi3HMII npoeKkT €OMHOT AepaBHOi Mepexi
064YMCNIOBANbHUX LIEHTPIB, L0 BKIOYAB 6/U3b-
kKo 100 UeHTPiB y BEAWUKUX NPOMUCIOBUX
MicTax 1 LeHTpax €eKOHOMiYHMX pailoHiB,
006'€HAHMX LWWPOKOCMYTrOBUMU KaHanamm
3B'A3ky. Ui ueHTpu, posnogineHi no teputopii
KpaiHu, BignNoBiAHO A0 KOHirypauii cuctemu
00'€AHYIOTHCA 3 PELITOI0 LieHTPIB, 3aiHATUX 06-
pobkoto ekoHoMiuHoT iHdopmauii. Ix kinbkicTb
MU BM3Hayanu Toai B 20 Tucay. Le senuki
NiANPUEMCTBA, MiHICTEPCTBA, @ TAKOX KyLOBi
LeHTpu, wo obcnyrosyBanu ApibHI nignpu-
€MCTBA. XapaKkTepHol Oyna HasBHicTb pos3-
noaineHoro 6aHKy AaHMX i MOXAMUBICTb be3aa-
PECHOT0 JOCTYNY 3 ByAb-AKOT TOUKM Li€i cucTe-
MU 1o Oyab-sKoi iHdopmallii nicns aBTomatny-
HOT NepeBipKM NOBHOBaXEeHb 0COOM, WO 3anu-
Tye. bByno po3po6neHo HU3KY NUTaHb, NOB'A3a-
HUX i3 3axuUcTOM iHdopmaLii. Kpim Toro, y it
[BOAPYCHiil cucTeMi rofnoBHI 06YUCAOBaNbHI
LeHTpU oOMiHIOIOTbCA MiX coboto iHdop-
MaLi€lo He WNAXOM KOMyTaLii kaHanis i komy-
Tauii NOBiAOMNIEHb, IK MPUIAHATO Tenep, 3 po3-
OGMBKOIO Ha NCTH, @ 3aNPONOHYBAB 3'€4HaTH Ui

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



100 4m 200 UeHTPiB WMPOKOCMYTrOBUMU KaHa-
NamMu B 06XiA KaHanoTBipHOT anapatypu, lWob
MOXHa Oyno nepenucysatu iHbopmauio 3
MarHiTHoi cTpiuku y BnagmBocToLi Ha CTpiuky
B Mocksi 6e3 3HMMXeHHsA wWwBuaKocti. Toai BCi
MPOTOKOJIM CUILHO CMPOLLYIOTLCA i Mepexa Ha-
OyBae HOBMX BnactueocTeir. Lle moku Hige y
CBiTi He peanizoBaHo. Haw npoekt 6yB Ao
1977 p. ceKpeTHuM.

Kpim cTpyKTypu Mepexi, s Bigpa3y B13HaB 3a
HeobxigHe po3pobuTH cucTEMY MaTeMaTUYHUX
Mopenei [ ynpaBiiHHA €KOHOMiKOW 3 TUM,
o6 6aynTy perynsapHi NoToKu iHhopmauii.

...Ha xanb, nicna po3magy npoekty
KOMICi€lo Bifl HbOro Maie HiYoro He 3anuLLIN-
JI0Csl, BCS EKOHOMiYHA YacTUHA byna BUAYYEHa,
3anuwunaca TiNbkM cama Mepexa. BunyuyeHi
MatepiaaM  3HUIYBANUCHA,  CnaslBanucs,
OCKinbKM Oynn cekpetHuMu. Ham HaBiThb He
L03BONANM MaTW Konilo B IHcTuTyTi. Tomy mu,
Ha aJlb, He 3MOXXeMO X BiHOBUTU.

MpoTK BCbOro NPOEKTY B LiifIOMy pPi3Ko 3ane-
peyyBaB B.H. CrapoBcbkui, HaYanbHUK LleHT-
PasibHOTO CTATUCTUYHOTO YNPABiHHS.

...Y yepBHi 1964 p. MW BUHECNU HAL NPOEKT
Ha po3msag ypaay. B nuctonagi 1964 p. Bigoy-
nocs 3acigaHHa lNpesupii Pagu MiHicTpis, Ha
SIKOMY 51 ;ONOBiAAB NpPO Leil NpoeKT. MpupoaHo,
A He NPOMOBYAB NpPO 3anepeyeHHs LleHTpanbHo-
rO CTATUCTUYHOTO YMpaBfiHHA. PiweHHs 6yno
TaKe: [OPYYUTU LOPOOKY NpoekTy LleHTpanbHo-
My CTaTUCTUYHOMY YNPaBiHHIO, 3aNy4YnBLN LO
Lboro MiHicTepcTBO pPagionpoMUCIOBOCTI.

MpoTarom ABox pokie LieHTpanbHe cTaTuc-
TUYHE yNpaBNiHHA BMKOHYBano Lo poboTy.
Miwnu 3HM3y, a He 3Bepxy: He Bif iaei, Wwo Tpe-
6a kpaiHi, a Big Toro, wo €. PailoHHUM Bif-
pineHHsaMm LleHTpanbHOro CTaTUCTUYHOTO M-
paBniHHa ApxaHrenbcbkoi o6nacti Ta Kapakan-
nakcbkoi APCP 6yno fopy4eHO BUBYMTU MOTO-
KM iHopMaLii — CKiNIbKM JOKYMEHTIB, undp i
NiTep HagxoauTb y panoHHe BigaineHHs LieHT-
panbHOro CTAaTUCTUYHOTO YMpaBliHHA Bif
MiANPUEMCTB, OpraHisaLin i 1. m.

3a cratuctukoto LleHTpanbHoro cratmuctuy-
HOro ynpaBniHHs, Npu 06pobLi iHbopmaLii Ha
NYUNBbHO-aHANTTUYHNUX MaLMHAX Ha KOXHY
uncdpy abo nitepy, WO BBOAMTLCH, MpUNALAE
50 copTyBasibHUX abo aputMeTUyHUX one-
pauin. Yknagayi npoekTy 3 MOBaXHUM BUINSA-
AOM Hanucanu, Wo KONW BUKOPWUCTOBYBATY-
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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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MyTbCs eNeKTPOHHI MalWuHK, onepauiit byae B
pecaTb pasiB Ginblwe. Yomy Ue TaK, OfHOMY
locnogy bory Bigomo. MMoTimM y3anu KinbKicTb
yCix nanipuis, noMHOXuAM Ha 500 i oTpumanu
NPOAYKTUBHICTb, AKY NOBMHHA MaTK 0bYuchto-
BaJibHa MallMHa, KOTpy Tpeba, Hanpuknag, yc-
TaHoBWUTM B ApxaHrenbcbKy i B Hykyci (y Kapa-
kannakcbkin APCP), i B Hux Buitwnm cmixo-
TBOPHi LUMdPU: WBUAKICTb 064YNCIEHD MALIUHN
NOBMHHA CTAHOBUTW NPUBAU3HO 2 TUCAYT one-
pauiii Ha cekyHay abo 6an3bKo Lboro, i Bce. OT
y TaKOMy BUMAAT MOAANM NPOEKT A0 YPAAY.

...MoynHatoum 3 1964 p. (4acy nossu Moro
NpOeKTy) NpOTU MeHe CTanu BiAKPUTO BUCTY-
natu ByeHi-ekoHomicTu JlibepmaH, benkiH,
bipmaH Ta iHwWi, 6arato XTo 3 HUX NOTiM BUiXaB
po CWA Ta Ispainio. Kocurin, Gyayun pyxe
NPaKTUYHOI JIIOAMHOL, 3aLiKaBUBCA MOXIIU-
BOI BApTiCTIO HAWOro npoekTy. 3a none-
pefHiMM nifgpaxyHKkamu, ioro peanizayis
obiiiwnacs 6 y 20 minbapaie kap6oBaHLiB.
OCHOBHY YacTUHY po6OTM MOXHA BUKOHATK 3a
TPU N'ATUPIYKKM, ane TiNbKW 3a YMOBK, WO Us
nporpama Gyfe opraHizoBaHa TaK, K aTOMHa
Ta KocMiyHa. Al He npuxoByBaB Big Kocurixa,
WO BOHA CKNaAHiWa 3a KOCMi4YHY i aToMHy
nporpamu, pasom y3sTi, i opraHizauiinHo Ha-
6arato Ba)u4a, 60 CTOCYETbCA BCbOrO i BCix:
NPOMMCNOBOCTI, TOPriBNi, OpraHiB nnaHyBaH-
He, cchepu ynpaBniHHg i T. iH. Xoya BapTicTb
MPOEKTY OPiEHTOBHO oUiHiOBanacs y 20 Mifb-
Apais kapboBaHuis, poboya cxema ioro pe-
anizauii nepepbayana, Wo Bif, BKNAAEHUX Y
nepwiit n'aTMpiyui nepwux 5 MinbApAiB Kap-
6oBaHLiB yxe HanpukiHui n'aTupiuku Oyge
BifiAaya noHap 5 MinbsAphiB, OCKifibKM MU ne-
pefbaynnm caMoOKyNHiCTb BUTPAT HA Nporpa-
My. A BCbOTO 3a Tpu N'ATMPiYKM peanisauis
nporpamu npuHecna 6 y OLOAXKET He MeHwWwe
100 minbspais Kap6oBaHuie. I ue we ayxe
3aHMXKeHa yudpa.

Ane Hawi rope-ekoHomictu 36unm 0.M. Ko-
CuriHa 3 MaHTeNUKy TWUM, WO, MOBAAB, €KO-
HOMi4YHa pecopMma B3arani Hi4Oro He KOLWTyBa-
TUMe, TOOTO KOWTYBAaTMME PiBHO CTiNbKK,
CKiNbKM KOwWTye nanip, Ha KoMy bByae Hagpy-
KoBaHa nmoctaHoBa Pagu MinicTpis, i pacts y
pe3ynbTati Ginbwe. Tomy Hac BigcyHynu BOIK i,
Ginble TOro, NMovyanu CTaBUTUCA 3 HACTOPO-
xeHicTio. I 0.M. Kocurin 6yB He3agoBosEHMiA.
Mene suknukas .10. LLlenecrt i ckasas, Wwob s

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



TUMYacoBO npunuHuB nponaraHpy «OMAC» i
3aNHABCA CUCTEMAMU HUKHBOTO PiBHA.

OToai MK i noyanu 3anmatucs «JIbBiBCbKOI0
cuctemoto». Omutpo PepopoBuy YcTHOB 3a-
npocMB [0 cebe KepiBHMKIB 00OOPOHHUX
MiHicTepcTB i gaB iM KoMaHay po6uTH yce, 1o
roBopuTb MMywkos. Mpuyomy i3 camoro noyat-
Ky nepegbayanocs, Wob cuctemu pobunucs
ANs BCix ranysen ogpasy, T06To fKMIACL 3aya-
TOK 3arafibHOAEp}KaBHOCTi TyT OyB.

A THctutyT KiGepHeTukn AH YPCP nepeknio-
YMBCS B OCHOBHOMY CroyaTky Ha «JIbBiBCbKy»,
a noTiMm Ha «KyHLeBCbKy» CUCTEMMU — 3alHANN-
Csl, TaK 61 MOBUTH, KHU3OM.

...Mu nepepbayanu cTBopeHHs [lepkaBHOro
KOMITeTyY 3 y[OCKOHaNneHHs ynpaBniHHA (Lepx-
KoMynpa), HayKOBOTO LEHTPY MpU HbOMY B
cknagi 10-15 HCTUTYTIB, NPUYOMY THCTUTYTH
BXKE Maii)e BCi icCHyBanu B Toi Yac — Tpeb6a by-
710 CTBOPUTW 3aHOBO TiJIbKU OfMH, FONOBHMWIA,
iHWi MOXHa Oyno 3abpatu 3 ranysent yn Aka-
AeMmii Hayk abo 4acTKoOBO MignopsnKyBatw, i
MaB OyTM XTOCb BiAnOBifanbHWIA 3a BClO LI
cnpasy Big Monit6ropo.

Yce Wwno mapko, BCi moropxysanuca. Ha
e yac yxe Oy ony6niKoBaHUIA MPOEKT Au-
pektus XXVI 3'i3ay, wo BkN0YaB yci Hawi dop-
MyNOBAHHSA, MNiAroToBneHi Ha Komicii. Ha
MoniT6lopo ABiYi po3mMiAAanocs Halle NuTaH-
HA. Ha ogHOMy 3acigaHHi byna po3msHyTa cyTh
CMpaBy, 3 Hel MOroAMAMCA i cKasanu, Lo
«OTAC» Tpeba pobuTu. A oT sk pobuTn — [epx-
Komynp abo LWochk iHLWe, — e BUKINUKANO cyne-
peyku. MeHi BHANOCA «HATUCHYTU» HA BCiX
uneHiB Komicii, oauH [apby3oB (MiHicTp
diHaHciB. — Agm.) He nignucas Hawi npono-
3uyii. Ane MM BCe-TakM BUHecAM ix Ha
Monit6lopo.

...[UTaHHA po3rafanocs Ha 3acifaHHi 6e3
leHepanbHoro cekpetaps (J1.I. bpexHeB Bu-
ixaB y baky Ha cBATKyBaHHA 50-piyus pa-
AsHCbKOT Bnagu B Asepbaigkati) i Kocurina
(BiH OyB y ErunTi Ha noxopoHi A. Hacepa). Bis
3acigaHHa Cycnos. Cnoyatky HaganuM CNoBO
Kupuniny, notim meHi. 1 BUCTYNMUB KOPOTKO,
ane nutaHb Oyno 3ajaHo Ayxe 6arato. A
BignoBiB Ha Bci. [oTim Oynu 3anpoleHi
3actynHuku Kocwrina, Buctynue baiibakos.
BiH cka3aB Tak: «CMUpHOB NigTpUMaB, i B3arani
BCi 3aCTYMHMKMW FrONI0BM NiATPUMAnu Hawi npo-
no3uuii. 1 yyB, WO TYT € 3anepeyeHHs y TOBa-
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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 thatissue 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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puwa [lap6y3oBa. fKWO BOHM CTOCYIOTbCA
36inblieHHs anapata, TO f BBaXal Cnpasy
HACTIIbKM BaXNMBOlO, WO Konu [lonitGropo
TiNbKkM B UbOMy BOAyae TpyaHoui, TO Hexail
MEHi [aayTb JOPYYEHHS AK rofoBi [epxnnany
i A BHecy npono3uuilo npo NiKkBifaLil Tpbox
MiHicTepcTB (cKopoTuUTU abo 06'egHaTh), i Togi
3HaAeTbCs WTAT AN uiei cnpasuy.

K.b. PygHeB (miHicTp npunapgobynyBaHHs,
3aco6iB aBTOMaTM3allii Ta CUCTEM KepyBaHHS. —
Asm.) BigKkonoscs. BiH, xouya # mignucas Haw
LOKYMEHT, ane TyT BUCTYNMB i CKasas, WO Le,
MOXJIMBO, MEPEAYACHO — LLOCh HA 3Pa30K LibOrO.

...byna BuHeceHa KOHTpNponosuuis, Aka
BCE 3HMXKYBaNa Ha NoOpsAOK: 3aMicTb [epxk-
Kkomynpa — [0f0BHe ynpaBiiHHA 3 0buuchio-
Ba/IbHOT TEXHiIKM Npu [lepxaBHOMY KOMiITeTi 3
Hayku Ta TexHiku npu Papi minictpis CPCP,
3aMiCTb HAYKOBOTO LEHTPY — OfMH 3 THCTUTYTIB
i T. 4. A 3aBHaHHA 3anUWanocs TUM CaMuM,
TiNbKKM TexHizyBanocs, To6TO 3MiHioBanocs B
6ik [epxaBHoi Mepexi 0064MCNIOBANbHUX
LLeHTPiB, a Te, WO CTOCYBANOCA EKOHOMiKM, PO3-
pobKM maTemaTnyHux mopenein ans «OFAC» i
T. ., — yCe Le 3masanu.

Mip kiHeub Bucrtynae CycnoB i roBOpWTb:
«ToBapuiwi, MOXIMBO, MW pobGUMO 3apa3 no-
MUSIKY, HE TMpWIAMAlOYM NPOEKT MOBHICTIO, ane
Lie HACTiNbKKU peBONOLiHE NEPETBOPEHHS, WO
HaM BaXKKo 3apa3 ioro 3aiicHuTu. [laBaiite
noKu cnpobyeMo OT Tak, a NOTiM No6aunmo, AK
OyTn» — i nuTae He KupuniHa, a meHe: «fK Bu
rapaete?». A s kaxy: «Muxaiine AHgpiioBuyy,
5 MOXY BaM TilbKW OJHE CKa3aTu: AKLO MU 3a-
pa3 Lboro He 3pobKUMO, TO B APYriil NONOBUHI
70-X pOKiB pafsHCbKa eKOHOMiKa 3ycTpiHeTbCs
3 TAKUMW TPYAHOLAMM, O BCE OAHO A0 LbOTO
NUTaHHA LOBEAETbCA NOBEPHYTUCA». Ane MoK
LYMKY He B3s1M [0 yBaru i NpUARHAAKU KOHTP-
nponosuuiio.

...[Jo peui, s 3abyB ckazaty, WO Le CNpUAN0
HEraTMBHOMY pilleHHI0 WOAO Hawoi npono-
3uuii. Cnpaea B Tomy, wo lapby3os ckasas Ko-
curiny, Hibu [lepxkkomynp cTaHe opraHisauieto,
3a gonomoroto akoi LK KIMPC koHTpontoBaTume,
yun npasunbHo Kocurin i Paga MiHictpiB y Wino-
My YNpPaBNsTb €KOHOMIKO, i UMM HanawTy-
BaB KocuriHa npoTu Hac, a ocKinbku BiH 3ane-
peyyBas, TO, NPUMPOSHO, MPOMO3WLiA Npo
[lepxkomynp He morma 6yTu npuitHaTol. Ane
LLe CTaio BilOMO MeHi poKiB Yepes fBa.

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.



A pani posnoyanacs KamnaHifs Ha nepe-
Opi€HTaLil0 OCHOBHUX 3ycUb i 3aC06iB Ha yn-
paBniHHA TexHonOriYHMMM npouecamu. Lei
yaap OyB gyxe TOYHO pO3paxoBaHWii: ajxe i
A.N. Kupunenko, i Jleonig Inniy BpexHeB—
TEXHOOTY 3a OCBiTOlO, TOMY Lie iM 6yN0 61U3b-
Ke 1 3po3ymine.

1972 p. Bigbynacs Bcecolo3Ha Hapaga nig
kepiBHuuTBOM A.Tl. KupuneHka, Ha sKkiit ronos-
HWiA KpeH byB 3pobneHuit y ik ynpaBiiHHA TeX-
HOMOFIYHMMM NpOLLeCcaM 3 METOIO YNOBINbHUTY
po60TH 3 aBTOMATU30BAHUX CUCTEM KEPYBAHHS,
a aBTOMATM30BaHWUM CUCTEMAM KepyBaHHS Tex-
HOJIOMYHMMM NpoLLecamMmn AATU NMOBHUMN Xifl.

3BiTH, Wo Hanpaensnucs go LUK KMPC, 6ynu,
Mo-MOEMY, BMiJIO OpPraHi30BaHOK aMepuKaHCb-
kum LleHTpanbHUM  po3BigyBaibHUM  yn-
paBNiHHAM KamnaHielo AesiHdopmauii, cnps-
MOBAHOI MPOTM CNpPo6 MOMinWeHHs Hawoi
€KOHOMiKM1. BoHM NpaBuibHO po3paxyBany, Lo
Taka [OMBepCis — HaWMpoCTilWWi, AeweBui i
HafiNHMIA cnocib BUrpaT eKOHOMiYHe 3MaraH-
HA. MeHi Bpanocs pewo 3pobutu, abu npo-
TUAIATW LbOMY. Sl NONPOCKB HALIOMO PAAHMKA 3
HayKW y BalMHITOHI cknacTv [ONOBiAb Npo Te,
AK «ynana» nonynapHictb mawuH y CLWIA Ha-
cnpaspi. KonnwHin nocon [LobpuHiH Hagicnase
ii mo LUK KMPC. Taki gponosiai, oco6anso nocia
NpPOBiAHOT e p)KaBy, PO3CUNANUCD YCiM YEeHaAM
Monit6lopo, i Ti ix umTanu. Po3paxyHoK OyB
NpaBUIbHUM, i e Tpoxu nom'akwuno yaap. 0t-
)K€, MOBHICTIO NIKBiflyBaTU TEMATUKY 3 aBTOMA-
TU30BaHMUX CUCTEM KEpYyBaHHS He BAANOCS.

Nig vac migrotoBku XXV 3'i3gy KMPC 6yna
3po6reHa cnpoba B3arani BMAYYUTU COBO
«OTAC» i3 npoekTy piweHHs. fl HanucaB 3anuc-
Ky o LUK KMPC, konu 6yno Bxe ony6nikoBaHo
npoekT «OCHOBHUX HanmpsMiB», i 3anpornoHy-
BaB CTBOPIOBATY ranay3esi CUCTEMU YNPaBAiHHA
3 noganblwnm 06'efHaHHAM ix y «OTAC». I ue
Oyno NpunHATO.

HanepenoaHi XXVI 3'i3gy BigbyBanocs Te x
came. Anie MU Kpalue nifrotyBanuca: nepeganu
marepianu [0 KOMicii, ika npawtoBana Hag npo-
moBol bpexHeBa (3BiTHolo ponosiggw). A
3aliKaBMB Male BCiX uneHiB Komicii. Hairo-
JIOBHiLIMIA 3 TUX, XTO rOTYBaB NpoMoBy, — Llyka-
HOB — 3'i3AMB B iHCTUTYT A0 [laHMIbYeHKa, micas
4oro Toi 06iLAB Hawwi NPono3uLii NpPoWTOBXY-
Batu. Cnoyatky XoTinu iX BKAYUTY AO NPOMOBY
bpexHesa Ha XosTHeBomy (1980 p.) nneHymi
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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
OGAS. 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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LK KNPC, noTiM Hamaranucs BBeCTU y 3BiTHY f10-
noBiAb, ane BoHa Oyna i Tak 3aHaATO [OBrO,
gosenocs 6arato yoro BuKWUHYTW. [poTe y
3BiTHi/ monoBigi Npo 0GYMC/IOBaNbHY TEXHIKY
Oyno cKasaHo Gifblue, HiX XOTiNIM CMOYATKY.
MeHi nopapunn po3ropHyTM KamnaHilo 3a
ctBopeHHs «OTAC» B «[lpaBae». Pepaktop Ui€i
raseTm — KOMUWHIA ynpaBniHeub — MeHe
MiATPMUMAB; i Te, WO MO CTATTi Aanu 3arosoBoK
«[ns Bciei kpaiHu», HaBpaa uu Oyno BuUnaa-
koBicTio. «[paBpa» — opraH LK KIMPC, omxe,
CTaTTio TaM 06roBOPOBaNMN I CXBANUANY [4].

«Hexan Hapiwne TaHK!»

Po3nogigb npo «OTAC» 6yna ocTaHHbOI i3
3anucaHux poHbkoto Onbroto. Micns cratmi B
raseti «[lpaBga» y BYeHoro 3'sBunacs Hagis,
wo «OFAC» HapewTi cTaHe cnpaBot BCi€i
KpaiHu. Yu He ue 3Mycuno N0guHy, aKka nepe-
OyBana Ha nopo3i CMepTi, TpUMaTUCA i BUKTY-
BaTW OCTaHHi pAaKu?

Llboro aHs A0 HbOrO, 06KNaAeHOro TpybKaMu
Ta ApoTamu Bif NpuNagis, Wo Neab NigTpuMmy-
I0Tb XUTTA, fIKE LLe TeNNUTLCA, Y peaHimaLiiHy
nanaty npuiilloB MOMiYHMK YcTuHOBA —
MiHicTpa o6opoHu CPCP — i 3anuTas, uu He Mo-
e MiHicTp unm-Hebyab fJonomorTy.

ByeHU TiNbKM-HO 3aKiHYMB pO3MOBigb Npo
CBOE «XOLiHHA MO MyKax», Npo Ty CTiHy 6iopo-
KpaTii i Hepo3yMiHHA, AKY TaK i He 3yMiB npoTa-
paHMTK, Hamarawyucb «npobutuy «OTACy, i
rHiBHO BignoBiB: «Hexail Hagiwne TaHk!». Mo-
30K MOro OYB ACHUM iy Ui BaXKi XBUAWHK, ane
TePNiHHIO, MOXAMBOCTI NEPEHOCUTH AyWEBHi Ta
i3nYHi CTpaXAaHHA yKe HacTaBaB KiHeLp. ..

IcTopis nigTBepauna, wo cnosa B.M. Mnyw-
KoBa Mpo Te, WO pajAHCbKA EKOHOMiKa Ha-
NPUKiHLi 70-X pOKiB 3yCTpiHeTbCA 3 Benuyes-
HUMU TPYAHOLLAMM, BUABUIUCS NPOPOUUMMU.

[o KiHUA XWTTA BiH 3anMWABCA BipHUM
cBoiit ipei ctBopeHHs «OlACy, peanizayis akoi
Morna 6 ypATyBaTH BiTYM3HSAHY EKOHOMiKY Bif
3aHenagy. Moxe, BiH 6y 6e3HaAiiHuM
MPiiHUKOM? YUEeHUM-POMAHTUKOM? icTOpis Le
CKaXke CBOE OCTAHHE C/I0BO. 3a3HAYMMO JinLLe,
o Ti, XTO 3anepeyyBaB ioro igei Ha 3axopi,
camMi nilwnu Aoro WAAXOM i HUHI HEe COPOMNATb-
€A MOCMIATUCSA Ha Te, WO 3AINCHI00TL iforo 3a-
gymu. OTxe, MaB pauilo BYEHUMN, Kaxydn npo
MPUYUHN KPUTUKK, IKY OOPYLIMAYN Ha HbOTO 3a-
KOPAOHHi 3acobu MacoBoi iHdopmauii.

failed to overcome trying to promote 0GAS. 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



Po3nogigb B.M. Mywkoea npo 60poTbby 3a
cTBOpeHHs «OTAC» — Lie 06BMHYBaNbHMII aKT Ha
afpecy AepiaBHUX KEPiBHUKIB, AKi He 3yminu
MOBHiCTIO BUKOPUCTATU MOTYTHii TanaHT yye-
Horo. I ak6u Tinbku Mywkosa! Hemae cymHiBy,
WO Lie OfHA 3 BAXIMBUX NPUYMH TOFO, WO Be-
JIMKA KpaiHa 3a3Hana kpaxy Ha nopo3i XXI cT.,
i MinbAOHM Niofel HajoBro BTPATWUIM BMEB-
HEHiCTb Y 3aBTPAWHLOMY AHi, B FigHOMY Mait-
OyTHbOMY CBOiX AiTeiA.

MywkKoB maB, 6€3yMOBHO, paliilo, CTaBAAYM
3aBAaHHA iHdopmaTu3auii i komn'loTepu3auii
KpaiHu. Ane BiH He Mir Hiyoro 3po6uTu 6e3 Be-
NMKoMmacwTabHoro piweHHs ypaay i LK KNPC,
o i cTano 6ap'epoMm Ha ioro wasxy. AcHo i Te,
o BiH BMMEpeaMB Yac: AepxaBa M cycninb-
CTBO He Gynu rotoBi ao cnpuitHaTTa «OMACy, a
ue obepHynocs Tparegieto fis BYEHOTO, AKNMI
He 6a)kaB MUPUTUCA 3 HEPO3YMiHHAM TOTO, L0
ANs HbOTO 6YN0 abCONOTHO OYEBUAHUM.

BpaHui 30 ciyHs Ha ovax y I.A. laHunbyeH-
ka i H0.A. MuxeeBa, Wo 6ynu npucyTHi y nanari,
ONaKMTHI CNJecKU Ha eKpaHi MOHiTopa, AKWi
thikcyBaB pob6oTy cepus Biktopa Muxaitnosu-
Ya, PanToOM 3HWUKAK, iX 3aMiHUIA NpsAMa NiHiA —
cepLe BYEHOTO 3yNUHUIOCH. ..

OuiHtotoum BHecok B.M. MnywkoBa B po3su-
TOK KiGepHETMKN Ta 00YUCNIOBaNbHOT TEXHIKY,
a TaKoX ioro po6oTy sK Biue-npe3npeHTa
AH YPCP, npe3ngeHt HAH YkpaiHu akapemik
b.€. MatoH cka3as:

«B.M. InywKoB — 6G1UCKY4Mid, iICTUHHO BU-
[aTHWIA y4eHUI cyyacHocTi, AKUIA 3pobuB Be-
JINYe3HWIt BHECOK Y CTAHOB/IEHHSA KiGepHeTUKM
Ta 004YMCNIOBaNbHOT TexHikn B YKpaiHi i Ko-
nmwHboMy PapsHcbkomy Colo3i, Ta 1y cBiTi B
uinomy. B.M. MywkKoB sk MUCAUTENb Bi3Ha-
YaBCs WMPOTOIO i MUOUHOK HAYKOBOTO HayeH-
HS, CBOiMM poboTamu nepefdayme 6arato 4oro
3 TOTO, WO Tenep 3'ABMAOCA B iHhopMaTH30Ba-
HOMY 3axifiHOMY CyCMiNbCTBI.

BikTop MuxainoBuy maB Benu4esHi pisHo-
6iuHi 3HAHHS, a MOro epyaMLLIis NPoOCcTo Bpaxana
BCiX, XTO 3yCTpiyaBcA 3 HUM. Bi4yHUi nowyk Ho-
BOTO, MPArHeHHs 40 MPOrpecy B Haylli, TeXHiL,
CycninbCTBi GyNK YynOBMMM 1Or0 pUcCamu.

B.M. MnywKoB 6yB CNpPaBHiM NOABUKHUKOM
y Hayui, Bif3Ha4yaBCsA riraHTCbKol npaue-
3AaTHiCTIO 1 NpalboBuUTiCTIO. BiH WwWepapo pinue-
CA CBOiMM 3HAHHAMM, inesMu, AOCBiAOM 3
nofbMu, sKi otouyBanu Moro. B.M. Mywkos
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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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3po6uB Benukuit BHecok y possutok AH YCCP,
Oyayun 3 1964 p. ii Biue-npe3upeHToM. BiH
iCTOTHO BM/AIMBAB Ha PO3BUTOK HAYKOBUX
HanpsMiB, MOB'A3aHUX 3 NPUPOAHMYUMU i
TEXHIYHUMU HAayKamu. BennyesHum € noro BHe-
COK y KoMnN'loTepu3alilo Ta iHpopmaTu3aLito
HayKku, TexHiku, cycninbcTa. BikTopa Muxai-
JIOBMYA CMiNBO MOXHA BifHECTU [0 AepxKaB-
HUX fifyiB, AKi NoBHicTIo BigfaBanu cebe ciy-
XiHHio BaTbKiBlMHi, cBoEMY Hapoposi. Moro
3HaNM i WaHyBanu nAM B yCix KyToukax Pa-
gaHcbkoro Coto3y. BiH He wkoayBas cun pns
nponaraHAM  JOCATHEHb  HayKWM, HayKo-
BO-TEXHIYHOr0 Mporpecy, CrifkyBaBcA 3 yye-
HUMK GaraTbox KpaiH cBiTy. Moro npaui it go-
CATHEeHHs KepoBaHOro HUM IHCTUTYTY KibepHe-
TUKM BYNU WIMPOKO BifOMi 3a KOPAOHOM, Ae BiH
KOPUCTYBABCA 3aC/NyXEHUM aBTOPUTETOM.
[lobpe po3ymitoynM HeobXifHiCTb 3MiLHEHHS
060poH03AaTHOCTI KpaiHu, B.M. Mywkos pa-
30M i3 KepoBaHMM HWUM IHCTUTYTOM BMKOHaB
BENIMKMNI1 KoMNaeKc pobiT 060pOHHOIO 3HaYeH-
HA. I TyT BiH 3aBXAM BHOCUB CBOE, HOBE, foNa-
04N YMCNEeHHT TPYAHOLi, @ YacoMm i 3BMYaiiHe
Hepo3yMiHHsA. BiH cnpasai Bbonisae 3a KpaiHy,
il i HayUi BifAaB CBOE YynoBe XUTTA» [4].

Haropogu, otpumani B.M. Mywkosum

1964 p. — JleHiHCbKa npemis — 3a UMKn pobiT
i3 Teopii aBTOMaTiB.

1967 p. — opaeH JleHiHa — 3a AOCATHYTI
VCMiXW B PO3BUTKY pPafAHCbKOT HayKu i BNpoBa-
LKEHHS HayKOBMX [OCATHEHb Y HAPOAHE rocno-
[apCTBO; aKafeMiyHa npemis imeHi M.M. Kpuno-
Ba — 33 LMK/ NpaLb 3 TEOPETUYHOT KibEepHETUKMY,
npucBaYeHnx GopManbHUM MeToAaM MpOoeKTy-
BaHHS €IEKTPOHHUX 06YMUCTIOBANIBHUX MALLVH.

1968 p. — [lepxasHa npemis CPCP (y cknagi
aBTOPCbKOTO KOJIEKTUBY) — 33 PO3POOKY HOBUX
NpuHUMNiB NOOYAOBM CTPYKTYP Manux MalluH
AN THXEHEePHUX PO3PaxyHKiB i MAaTeMaTUYHOrO
3abe3neyeHHs ANA HWX, BNPOBAgKeHUX B 06-
4MCNoBaNbHNUX MalKHax cepii «MUP».

1969 p. — npucBO€EHO 3BaHHsA [epos couiani-
CTUYHOT Mpaui 3a BenWKi 3aciyru B po3BUTKY
PaaAHCHbKOT HayKu.

1970 p. — epxasHa npemis YPCP (y cknagi
aBTOPCbKOTO KOMEKTUBY) — 3a po3pobKy i
BMPOBA/XEHHA aBTOMATU30BaHOi cucTemMm yn-
paBNiHHA PafioTEXHIYHWUM NiNPUEMCTBOM Ma-
COBOro BMPOOHMLTBA.

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



1973 p. — opaeH oBTHEBOT peBoAtoLiT — 3a
3acNyru B po3BUTKY KiGEpPHETUKM i obymMcio-
Ba/IbHOT TexHiku, opaeH «HapoaHa Pecny6nika
Bonrapis» I cTyneHs — 3a BefMKi 3acnyru B
pO3BUTKY 60NrapcbKoi HayKu.

1975 p. — opaeH JleHiHa — 3a 3acnyru B pos-
BUTKY PajfHCbKOi Hayku # y 3B'A3KYy 3
250-piyuam Akagemii HayK.

1976 p. — opgeH «[panop Mpaui» HAP — 3a
BUAATHUN BHECOK Yy CNiBpOGITHMLTBO (haxiBLiB
CPCP i HOP y po3pobui nporHosy po3BUTKY
TEXHIYHUX 3aco6iB eNeKTPOHHUX iHdop-
MaLiNHUX cUCTEM.

1977 p. - [epxasHa npemis CPCP (y cknagi
aBTOPCbKOTO KOMEKTUBY) — 3a LMKA mpalb 3
Teopii ANCKPETHMX NepeTBOpPOBaYiB i METOAIB
aBTOMaTM3aLii NPOEKTYBAHHA ENEKTPOHHUX
00YMCNIOBANbHIX MALIMH, WO 3HANWAK 3aCTO-
CYBaHHA y Ail0YNX CUCTEMAX.

1978 p. — NPUCBOEHO 3BaHHA «3acnyxeHui
Bisy Hayku i TexHiku YPCP».

1979 p. — akapgemiyHa npemis imeni C.0. Jle-
6ef€Ba — 3a LMKN npalb 3 Teopii nepcnekTus-
HUX €NeKTPOHHMX 0OYUCIIOBANbHUX MALWMH i
CTBOPEHHS BMCOKOMPOAYKTUBHMUX 3ac06iB 00-
YMC/IOBA/IbHOT TEXHIKM Ta CUCTEM KEPYBaHHS.

1980 p. — akagemiyHa npemis imeHi 0.M. Kpu-
JI0Ba — 3a LMKA pobiT 3 meToAiB onTuMmisalii y
nnaHyBaHHi Ta ynpaBiHHi.

1981 p. — npemis Pagn MiHictpis CPCP - 3a
pO3po6KY i BNPOBafKEHHS B HAapOAHE rocno-
AapCTBO KOMMJIEKCY NPOrpaMHO-TEXHIYHMX 3a-
c06iB 3i CTBOPEHHS aBTOMATU30BAHUX CUCTEM
36MpaHHs, nepefayi it 06PoOKK faHMX.

JepxasHa npemia YPCP (y cknagi aBTop-
CbKOTrO KOJMIEKTUBY) — 33 pO3poOKY Ta BNpoBa-
[UKEHHS B HApOLHE rocnofapcTeo 6a3oBoi aB-
TOMaTW30BaHOT CUCTEMU YMpPaBIiHHA TEXHO-
noriyHumm npouecamu (ACY TM) Ha mari-
CTpasibHUX HathTONpoBOLAX.

1997 p. — MixHapoaHe Komn'loTepHe ToBa-
pucteo (IEEE Computer Society) npucyguno
meganb «[lioHep KoMmn'loTepHOi TexHiku» 3a
3acHyBaHHs nepworo B CPCP IHcTuTyTy Kibep-
HETWUKW, CTBOPEHHs Teopii LUMdpPOBMUX aBTO-
MaTiB i pob6oTM B rasy3i MaKpOKOHBEEPHMUX
apxiTekTyp 06uncioBanbHUX cuctem. Mepansb
Bpy4eHo cim'i B.M. Mywkosa [5].
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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 I1.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 beginsin 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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IHCTUTYT KibepHeTHKM
imeHi B.M. Tnywkosa HAH Ykpainu
50 pokiB notomy

IHTeps'to leHepanbHoro gupektopa Kibep-
HETUYHOTO LEHTPY Ta IHCTUTYTY KiGepHeTUKU
imeHi B.M. Mhywkoea HAH YkpaiHu akapemika
I.B. Cepriexka. 1 rpyaHs 2007 p.

«Ictopia IHcTuTyTy NoumHaetsbes 3 1957 p.,
Konu 6yB 3acHOBaHUit 06YMNCNIOBANBHUIA LEHTD
Akapemii Hayk YPCP, nepetBoperuity 1962 p. B
IHCTUTYT KiBEpHETUKN, Ha AKUI MOKNAAANUCh
3aBflaHHA PO3BUTKY 06YNCIIOBANLHOT TEXHIKM i
KiGepHeTMKM Ta iX 3aCTOCYBaHHS B YCiX ranyssx
HapOAHOTro roCNofapcTBa, Hayku, 060pOoHMU.

CborogHi B IHcTUTYTI npautoe noHapg 400
HayKOBMX CMiBpobiTHMKIB, cepep akux 15
uneHiB HauioHanbHoOT akafemii Hayk Ykpaiuu,
55 pokTopiB Ta nmoHan 200 KaHAMAATIB Hayk.
Cepep cniBpo6iTHUKIB IHCTUTYTY BifoMi BUeHi
akapgemikn  HAH Ykpaiuu B.C. [eitHeka,
H0.M. Epmonbes, I.M. Kosanenko, 0.B. Mana-
rid, I.B. CeprieHKo, YneHW-KOPECNOHAEHTU
HAH VYkpaiun B.M. botoH, I.[. Bontosuy,
B.K. 3agupaka, 0.I. Kpusonoc, 0.A. Jletu-
yeBCbKmit, b.M. ManuHoscokmit, T.T. Map'sHo-
Buy, I.M. Mapactok, 0.J1. MNepeBo3uynkoBa,
B.B. Ckoneupbkuit, A.0. Yunkpii.

B IHCTMTYTI cTBOpEHi WKPOKO BifoMi B YK-
paiHi Ta 3a pybexeM HayKOBi WKOAM 3 MaTEMa-
TUYHOT KibepHeTUKM Ta Teopii o6uMcnioBaNb-
HUX MaWKH i cucTeM, Teopii onTumizauii Ta
CUCTEMHOTO aHai3y, MaTeMaTUYHOTO MOJesio-
BaHH#, MaTEMATMYHOT Teopii HagiHOCTI, Teopii
nporpamyBaHHs Ta iH. CneuianizoBaHi BYeHi
pagu i3 3axMCTy LOKTOPCbKUX Ta KaHAWMAATCb-
KMUX AMcepTalliit, acmipaHTypa Ta JOKTOpaHTypa
IHcTuTYTY BedyTb NiArOTOBKY cneuianicTiB 3a
OCHOBHMUMU HanpsAMamu iHpoOpMaLiiHUX Tex-
Honorin. 3a yacu icHyBaHHs B IHCTUTYTI migro-
ToBNEHo 6an3bko 200 gokTopie Ta noHag 1000
KaHAMAATiB HayK, BugaHo noHag 400 MmoHo-
rpadiit i ony6nikoBaHo fieKinbka AecATKiB Tu-
CAY CTaTel, OfEpKaHO COTHi aBTOPCbKMX
CBifJOLTB Ta MaTeHTiB.

Mpu IHcTUTYTI NpauioioTs dinii kadeapu 06-
yucnoBanbHoi matematuku KuiBcbKoro Ha-
LioHanbHoro yHiBepcuteTy imeHi T.I. LLeByeH-
Ka, kadefpy aBTOMATU30BAHUX CUCTEM 06PO6-
Kn iHcdopmauii Ta ynpasniHHa HauioHanbHoro
TexHiYHoro yHiBepcutety «KuiBcbKmit nonitex-

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
Analysis», «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,



HIYHUMM THCTUTYTY, Kadeapa TeOpPeTUYHOT Kibep-
HETUKM Ta METOLiB ONTUMANbHOMO KepyBaHHS
MocKoBCbKOro hi3nKo-TEXHIYHOrO THCTUTYTY
(Pocis). BupatoTbca TpU MiXXHApPOAHUX HayKo-
BUX KypHanu: «KnbepHeTMKa M CUCTEMHEBIIA
aHanu3y, «YnpasBnstoLMe CUCTEMbI U MALLUHbBI»
(cninbHo 3 MiXHapOAHMM HAYKOBO-HaBYasb-
HUM LEeHTPOM iH(OpMAaLifHWUX TexHonorii i
cuctem HAH Ykpaitu Ta MiHocBiTM YKpaiHu),
«Mpobnembl ynpaBneHus U UHDOPMATUKU»
(cninbHo 3 IHCTUTYTOM KOCMiYHUX BOCHigKeHb
HAH Ykpainu Ta HKA Ykpainu), 36ipHuKu Hay-
KoBMX npaub «Komn'loTepHa MaTemaTuka,
«Teopis onTuManbHUX piweHby, «Komn'loTepHi
3acobu, cuctemmn Ta Mepexi», «KibepHeTuka Ta
obuncnioBanbHa TexHikay (cminbHo 3 MixHa-
POJHMM HayKOBO-HaBYaNbHUM LieHTpOM iHdop-
MauiiHux TexHonorii i cuctem HAH Ykpainm Ta
MiHocBiTM YkpaiHu). ®oHp HayKOBO-TEXHiYHOT
6i6nioTekn IHCTUTYTY HapaxoBye 61u3bko 300
TUCAY OfMHULb 36epiraHHs.

IHCTUTYT 3B'A3aHMI1 3 GaratbMa NPOBiAHUMM
HayKOBMMU LieHTpamu cBiTy, 30kpema Pocii Ta
kpait CHO, CLUA, Aumii, HimeyunHu, ®paHuii,
Monbuwi, Anowii, MiBHiYHOT Kopei, Kutato. Hay-
KOBLAMM IHCTUTYTY BUKOHAHO NoHag 50 MiXHa-
POAHUX MPOEKTIB 33 KOHTPAKTaMU Ta MiXHa-
POAHUMM rpaHTaMU. IHCTUTYT LWOPIYHO NpOBO-
AUTb MiXXHApPOAHT KoHdepeHUii B rany3i iHdop-
MaTUKM Ta Gepe aKTUBHY y4acTb Y YUCIEHHUX
HayKoBUX (opymax 6aratbox KpaiH cBity. Hay-
KOBi 3[00YTKM HAWMX BYEHMX Bifi3HayeHi ba-
ratbma [epxaBHumu npemismu CPCP T1a k-
paiHu, NpemismMu iMeHi BUAATHUX BYEHUX.

IHcTMTYT € 6a3oBoto opraHisauieto KibepHe-
Tu4yHoro LeHTpy HAH Ykpainu, HauioHanbHoro
KomiTeTy YkpaiHu 3 iHdopmatuku, Haykosoi
panu 3 npobnemu «KibepHetnka» Ta HaykoBoi
pagn «IHTenekTyanbHi iH(OpPMALiiiHi TexHo-
norii» HAH YkpaiHu, YkpaiHcbkoi depepauii
iHhOpMaTMKKM, NPUIAHATOT [O CKAAgy MixHa-
poaHoi opraHisauii 3 iHdopmatuku CEPIS, wo
thyHKLioHye v EC.

CboroaHi B IHCTUTYTI 34iICHIOIOTLCA HAYKOBI
LOCNIIKEHHA AK Y Hanpsmax, 3aKnafeHnx e
cyHpaTopamu KibepHeTukn B YkpaiHi, Tak iy
TWX, WO BWUMIMBAKTL 3 NOTPeO CbOrOAEHHA:
CUCTEMHWIA aHani3, MaTeMaTUYHE MOLENIOBAH-
HA, 3axucT iHdopmauii, onTumizauis, 3aranbHa
Teopis KepyBaHHs, MeToaM Ta 3acobu nobypo-
BM iHTENEKTYaNbHUX CUCTEM KepyBaHHSA pi3HoO-
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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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ro piBHA Ta NpU3HAYeHHs, 3aranbHa Teopis 06-
YMCIOBAJIbHMX MAWMWH Ta NEPCNEKTUBHUX 3a-
€06iB 064YNUCNIOBANLHOT TEXHIKM, WTYYHUI THTE-
JIEKT, MEPCNeKTUBHI CUCTEMU MATEMATUYHOTO
3abe3neyeHHs 3arafbHOro Ta NPUKNAZHOTO
NpU3HaYyeHHs, HOBi iHdopMaLiliHi TexHonorii,
a TaKOX (yHAAMeHTanbHi Ta npuknagHi npoob-
nemu iHdopmaTum3sauii cycninbcTga.

OgHMM 3 OCTaHHiX 3p00yTKiB IHCTUTYTY €
cTBOpeHHs y 2004 p. ABOX cynepKomn'ioTepiB —
BUCOKOE(EKTUBHUX 0BUYMUCTIOBANBHUX KiacTep-
HUX cucteM. BoHW pawoTb 3mory po3s'a3yBaTi
NPUHLMNOBO HOBi 3afiayi TpaHC-06YNCITIOBANb-
HOT CKNAAHOCTI B rasy3i HayKu, eKOHOMiKH, eKo-
Norii, CiNbCbKOro rocnofapcTaa, TexHiky, 6esne-
KM, B KOCMiYHili Ta iHWMX rany3sax. Ha Hux yxe
peanizoBaHO HU3KY BaXJIMBUX 3afjay MpaKTuy-
HOTO 3HAYEHHS B rany3i EKOHOMiKM, 3aXMCTY HaB-
KOMULWIHBOTO CepefoBuLLa (NpobieM NowWMpeHHs
pagioHyKknigie), 06pobku cynyTHUKOBOT iHbOp-
MaLii, NporHo3yBaHHs Noroau, BPOXanHoCTi, 3a-
XUCTY iHdopMaLii B KoMN'toTepHUX Ta Teneko-
MYHiKaLiiHUX Mepexax Ta iH.

Y 2006 p. cTBOpeHi cynepkomn'toTepw
nigknoveri go mepexi URAN. 3ycunnsmu Hay-
KoBUiB IHcTUTYTY Ta HauioHanbHOro TexHiYHOro
yHiBepcuTeTy « KNIBCbKMI NONITEXHIYHWI iHCTU-
TYT» HAMiYaETbCS CYTTEBE PO3WMPEHHA i MOX-
JIMBOCTEIA, 30KpeMa s 3aCTOCYyBaHHs B iHTepe-
cax HAH YkpaiHu, MiHicTepcTBa 0CBiTH Ta HayKu
YKpaiHu, iHWKX 3allikaBneHUX BifOMCTB Ta roc-
nofapcbkux 06'eKTiB.

Kpim Toro, octaHHim yacom B IHcTUTYTI
po3po6NeHO KOMMIEKC BUCOKOEDEKTUBHUX
KoMmn'loTepHUX 3acobiB f[ns po3B'A3aHHSA
pi3HOMaHITHMX 3ajay, AKi yXKe CborogHi Bu-
KOPUCTOBYIOTHCA AN OXOPOHU BAXIUBUX
006'€KTiB, NONepeAXKeHHs HEeCaHKLiOHOBAHOTO
LocTyny fo komn'lotepHoi iHdopmauii, giar-
HOCTWUKU CEPLEBO-CYANHHUX 3aXBOPIOBaHb Ta
iH. (Po60oTM BWKOHyBanucs 3a CyTTEBOI
tiHaHcoBOT nigTpumMKkM dipm Himeuunnu Ta
Kutato.) Tak, po3pobneHo iHbopmaLinHy Tex-
Honorito ans 3anucy, 06pobku Ta aHanisy
HaacnabKMx MarHiTHUX Nonie opraHis nogu-
HW, BUBYEHHSA AKUX LO3BONSAE AK LOCNiAKYBa-
T enekTpodizionoriyHi npouyecu B opraHismi
JIOAVNHM, TaK i BUABNATH BiAXWUNEHHA Bif HOP-
MU Ta AiarHOCTyBaTU Pi3HOMaHiTHi 3axBopto-
BaHHS, O He MOXYTb OYTU BUABNEHT THWMUMY
MeTogaMu KniHiyHoi giarHoctuku. CninbHoO 3

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



IHcTuTyTOM Kapgionorii im. M.[. Crpaxecka
AMH VYkpaiHu BignpauboBaHO MeTOAMKY
KNiHiYHOTO 06CTeXeHHs Ta po3pobneHo
MPUHLMMNOBO HOBi METOAM AiarHOCTUKM Kap-
AionoriyHux nartonorin (Hacamnepeg iwemiy-
HOT XBOpOOYU cepLs) Ta OLiHKN edeKTUBHOCTI
Tepanii. HeiHBa3WBHicTb Ta LinkoBuTa 6e3-
NeyHicTb MeToAy [03BONATb TAKOX BUKO-
pucToByBaTU MarHitokapgiorpadiio ansa ma-
COBOr0 MOHITOPMHIY 3aXBOPIOBaHb cepus.

Po3po6neHo iHTeNeKTyanbHy BifEOKOM-
n'loTepHy CUCTeMy, fiKa 3abe3neyye BUCOKO-
WBMAKICHe BBeeHHs Ta 06p06KY 306paXeHb B
peanbHOMy Yaci i 3gaTHa aBTOMAaTUYHO BUABNSA-
T iHpopMaLilo nNpo 3MiHW BIACTUBOCTEN Ta
iH(popMaLiiiHUX 03HaK 06'eKTa CMoOCTepeKeH-
HA. IHTenekTyanbHi cucTEMM BifEOKOHTPOJIO,
CMOCTEPEXKEHHSA Ta CNiAKYBaHHA AicTaloTh WN-
pOKe 3acTocyBaHHs Npu aBToMaTM3aLii BUpo6-
HUYMX npoueciB (KOHTPOMb AKOCTi, po3Mipis,
KOJIbOPY TOLY0), B OXOPOHHUX CUCTEMAX Ta CUC-
TeMax cnewianbHOro NpU3HaYeHHs, MOXYTb Oy-
TW OCHOBOI CWUCTEM pPO3Mi3HABAHHA KECTIB,
MiMikuM 061MYYst Ans pOOOTIB HOBUX MOKOMiHb
Ta CUCTEM BipTyasbHOi peanbHoCTi.

CTBOpeHO NOPTaTUBHI Mpunagu BeaUKOro
MPAaKTUYHOrO 3HAYeHHs: ANs HeiHBa3iliHoro
BUMipIOBAHHS KOHLIEHTpPALii reMornobiHy B TKa-
HUHAxX JIOAWHYW; MOPTAaTUBHUI XpoHohNyopo-
MeTp, AKUI [A€ 3MOry aBTOMATUYHO 34iliCHI0OBa-
TW NOCTINHMI KOHTPONb 3a hisionoriyHum cra-
HOM i PO3BUTKOM POCAMH; NOPTaTUBHMIA iMyHO-
CEHCOp, MPU3HAYeHUN Ans ONepaTUBHOrO, B TO-
My 4ucii i B MOJbOBMX YMOBAX, BUSBJIEHHS
BipyCHOro Neiiko3y TBapWH; po3pobrieHo B
cTauioHapHomy Ta Mo6inbHOMY BapiaHTax
iHdopMaLifHMiA KOMNNEKC arpoeKoNoriyHoro
Npu3HaYeHHs AN hepMepcbKux rocnopapcrs,
AKUI ABNsE coboto ekcnepTHy cuctemy obceTe-
KEHHS KOPUCHMX POCAMH, iX 3aXBOpPIOBaHb Ta
3ac06iB NiKyBaHHSA, HaNBiNbW NOWKUPEHUX B YK-
paiHi BuaiB Gyp'saHiB Ta EKOHOMiYHMX Mporpam
etheKTUBHOTO BELEHH:A arporocnoAapcTea.

BignoBigHO [0 MiXHApOZHOTO MpPOEKTy 3
Kutaem CTBOpEHO BMCOKOMPOAYKTUBHY 064U-
CltoBabHy cucteMmy uudpoBoi 06pobku cur-
Hanie (noHag 1 mapp onep./c) oas ckAagHoro
HAYKOBO-TEXHIYHOTrO EeKCMepuMeHTy 3 Fifpo-
NOTYHUX AOCHIAKEHb.

BueHumu IHCTUTYTY 3p06NEHO CYTTEBMUII BHE-
COK Y CTBOPEHHsA eeKTUBHUX iHhopMaLitHNX
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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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TEXHONOTi B iHTEpecax MiHicTepCTB, BiJOMCTB
Ta THWWX JepxaBHWUX CTPYKTyp: Aans ®oHpy
couianbHOro cTpaxyBaHHs YkpaiHu, [lepxaBHoi
nonatkoBoi agMiHicTpauii YkpaiHu, BepxosHoro
cyny Ykpainu, PaxyHkoBoi nanatu YkpaiHu Ta
iH. Po3pobneHi cuctemmn ethekTMBHO dyHKLiO0-
HYIOTb Ta MOCTINHO BAOCKOHAMIOKTHCS.

¥ 1998-2004 pp. IHctuTyTOM NpoBepeHo
Winuin psAf HayKoBMUX KOHdeEpeHLiil, B TOMY
yncni MixkHapopHuit cumnosiym «Komn'iotepu
B €EBponi: MUHyNeE, cyyacHe i MailbyTHEY, 6yno
BiA3HayeHo 50-piyysa cTBOpeHHa «M3ICMy,
100-piyys Bifg AHSA HAPOLKEHHA OCHOBOMO-
JIOXHMKA BiTYN3HAHOT 06YMCIOBANbHOT Tex-
Hikn akagemika C.0. Jlebenesa, 80-piyus Big
LHA HapOMKEHHA 3acHoBHMKA IHcTuTyTy
KibepHeTUKW, OCHOBOMONOXHUKA iHdopMa-
UiiHMx TexHonorin B YkpaiHi akapemika
B.M. Mywkosa. Lli 3axogu, Ha ski 6ynu 3a-
npoweHi Bigomi cneuianictu 3 €sponu, CLUA
Ta CniBLpYXHOCTI He3aneXHUX Aepxas, OTpU-
Manu BEAUKWUIA MiIXHApPOLHMIA pe3oHaHC Ta
[003BONUAN OiNblI NOBHO BUCBITAUTY AK rigHe
MUHYNE, TaK i JOCNiMKEHHS, AKi yCNiWHO po3-
BMBAIOTbCA HUHI.

B ocTaHHe pecATunitta oco6aumBo nocunu-
JNCA HAyKOBO-TEXHiYHI 3B'A3kM IHCTUTYTY
KibepHeTuku imeHi B.M. MyuwkoBa 3 npoBigHu-
MU HayKoBMMU LeHTpamu Pocii (06uncntoBanb-
HUWi1 LeHTp Pociiicbkoi akapemii Hayk, 064nc-
noBanbHUil LeHTp Cubipcbkoro BiaAineHHs
Pociicbkoi akapemii HayK, YpanbCbKuit HayKo-
BUI LeHTp Pociiicbkoi akapgemii Hayk), a TaKoX
3aKOPAOHHMUMU HAyKOBMMU LieHTpamu. Bamnu-
Be 3HaYEHHSA B NPOBefeHHi CMifbHUX pobiT Mae
ix diHaHcyBaHH#A 3 GOKY 3aLlikaBNeHUX CTOPiH.
YyeHi 3 pi3HMX KpaiH BUABNAITb BENUKY
3alliKaBleHiCTb pe3ynbTaTaMu  AOCHiJKEHb
(yHAAMEHTANBHOTO XapaKTepy, BUKOHAHUMM
yKpaiHCcbkMMK daxiBusmu B ranysi iHdop-
MaLiHWUX TEXHONOTIN.

IHcTUTYT HapiiiHo yTpumye Micue nipepa
(hyHAaMeHTaNbHUX AOCNIMKEHb Y rany3i Kibep-
HeTUKK, 00YMCIIOBANbHOT TexXHikW, iHdop-
MaLiiHUX TeXHoMOorii B YKpaiHi.»



B.M.I'nymkoB. Buctynu i 3ycrpiui
V.M.Glushkov. Speeches and meetings

Axademik Bikmop Muxaiinosuy Inywkos
(1923-1982). OcHoBONONOKHUK THHOpMa-
yitiHux mexHonoeiti y konuwHsomy CPCP,
3aCHOBHUK T nepwiuli dupekmop IHcmumymy
KibepHemuru AH YPCP, lepoli coyianicmuyHoi
npayi, naypeam JleHiHcbKoi npemii, 08141
naypeam [lepxasHoi npemii CPCP, dgii
naypeam [lepxasHoi npemii YekpaiHu,
naypeam npemii Padu Minicmpis CPCP,
snaypeam imeHHux npemili lpe3uoii AH YPCP —
M.M. Kpunosa, C.0. Jlebedesa, 0.M. Kpunosa,
3acnymeHud 0ify HayKku Ykpainu, THo3eMHul
yneH akaodemili — HAP, boneapii, Monbuyi.
Hazopooxerul medanno MixxHapooHo20
Komn'tomepHo2o mosapucmaa «[lioHep
KoMn'lomepHoi mexHiKu», mpboMa opoeHamu
CPCP i 0soma iHo3eMHUMU OpOeHamu

Academician Victor Glushkov :

(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) :

lpe3udenm AH YPCP bopuc €szeHosuY
[lamoH, npe3udenm AH CPCP OnekcaHop
[lemposuy AnexcaHopos i Bikmop
Muxadinosuy fnywkos. IHcmumym
KibepHemuku AH YPCP npuiimae sucokux
2ocmeli. 70-mi pp. XX cm.

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

pe3udenm AH CPCP
Mcmucnas Bcesonodosuy
Kenduw (npasopy4)

i Bikmop Muxatinosuy [nywkos.
3aeansHi 360pu AH CPCP.

. 60-mi pp. XX cm.

A The President of the AS USSR
Mstislav Keldysh (on the right)
and Victor Glushkov at the AS
USSR general meeting.
60th of XX century

lIpe3udeHm i giye-npesudeHm AH YPCP:
bopuc €szeHosuy [lamoH

i Bikmop Muxaiinosuy [nywkos.
JlBadusme pokis cninbHO20 WAXY.
60-70-mi pp. XX cm.

: 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
Bikmop Muxatinosuy [nywkos, Kpili Onexcitiosuy
Mumpononscbkut, Mukona Mukonatiosuy bozono6os.
Kopugei mamemamuku YkpaiHu. :
70-mi pp. XX cm. ‘

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

Mepwudi cekpemap LK KI1Y Bonodumup Bacunbosuy
Uepbuyskuti (npasopyy), leHepansHuli cekpemap LK
bonzapceroi KIT Todop Xuskos, nopsd i3 HUM
siye-npesudeHm AH YPCP Bikmop Muxaiinosuy
Mywkos. BAHI YkpaiHu. lMasinsblioH «Hayka».
70-mi pp. XX cm.
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 &




' Baxra 3a0aya.
70-mi pp. XX cm.

\ Hard task.
i 70th of XX century

Incmumym ki6epHemuku AH YPCP.
Bidoin Kepytodux mawuH. AHenilickka
yps0osa dese2ayis Ha Youi 3 MiHICmMpom
mexHonoeii @. Kasutxcom (Frank Cousins)
3Hatiomumscs 3 pobomoro 8i00iny.
llosicHeHHsA 0a€ KepiBHUK Bi0OiNy

b.M. ManuHoscbKud.

[lpasopyy4 — B.M. [nywkos. 1963 p.
Institute of Cybernetics AS Ukr.SSR.
Department of Control Machines. Official
delegation from England headed by the
Minister of Technology Mr.Frank Cousins is
visiting Department and listening

to the head B.Malinovsky.

V.Glushkov is on the right

lonosa Cubipcekoi ¢inii AH CPCP
Muxatiino Onekcitliosuy JlagpeHmbes
(nisopy4) i Bikmop Muxaiinosuy
[nywkos. Bucmaskosa 3ana Incmumymy.
CmeHd «MikpoenekmpoHikax.
Jonomaezae mikpockon

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

bins KoHCoNi nepwo2o amepuKaHcbKo20 cepiliHo2o
n1amnosozo Komn'tomepa «IBM 705».

Cnpasa Hanigo: B.C. lonin, C.H. MepaunsH,

C.0. Jlebeoes, B.M. Mnywros, f0.A. basunescbkuli
(3acm. minicmpa npunadobydysanus CPCP),

B.C. lTempos. ®ipma «IBM», CLUA, 1959 p. MawuHa
2apHa, ane U Hawi we He 2ipwi (nepwud 8TIMYyu3HAHUL
cepiliHuti komn'tomep «Cmpena», posecHuk «IBM 705»,
20/108HUl KoHcmpykmop F0.A. ba3unescbkulil)

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
not bad too (the first national serial computer
«Strela», contemporary of the IBM 705,

general designer Yu.Bazilevsky)

KoHepec MixxHapooHoi ¢pedepayii
3 nepepobku iHgopmayii (I9If1) 8 EOuH6Yp3i.
lIpasopy4 — B.M. [nywkos. 1971 p.

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

: T g, T -4
Bikmop Muxatinosuy [nywkos (cmoims nigopy4)
i Cepeili Onekcitiosuy Jle6edes (Opyauli nigopyy)
00MOBUNUCH NPO PO3MEIKYBAHHA OOCTIOKEHb:
DPO3p06Ka cynepKomn'tomepis 3aAULWUnaAcs 3a
Mocksoto, po3pobka Komn'tomepis cepedHix Kaacig —
3a Kuesom. Ceminap 8 Yoxeopooi. 1960 p.

Victor Glushkov (staying on the left) and Sergey

- Lebedev (second on the left) agreed upon research
i focus: supercomputers will be done in Moscow, and
middle class computers will be developed in Kiev.
The seminar in Uzhgorod. 1960

3acidanHsa npoepamHozo Komimemy 3 nidzomosku koHepecy IQINT 8 EQuUHOYp3I.
IHcmumym ki6epHemuku AH YPCP. Y yeHmpi 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




Bikmop Muxatinosuy [nywkos ma aomipan ¢promy
Cepeili [eopezitiosuy [opwkos (nisopyy). Cucmemy
asmomamu3ayii npoeKmyBaHHA NI0BOOHUX CYOeH,
cmsopeHy 8 IHcmumymi kibepHemuku ma (ozo CKb,
nputiHamo 0o ekcnayamayii. 70-mi pp. XX cm.
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. Inywkos i

A.0. CmoeHid, 3acmynHuk
odupexkmopa 3 HayKosoi
pobomu 3 1962 p.

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

fOpiti Tapacosuy MumynuHcbkuii (1926-1988).

Mepwuti dupekmop CKb Incmumymy ki6epHemuku AH YPCP.
Kepysas CKb 30 pokis, nepemsopuswiu (020 Ha MO2yMmH0
opeaHizayito 3 peanizayii idel B.M. [nywkosa, cnpamosaHux
Ha CMBOPEHHS MamMeMamuyHux MawuH i yugposux cucmem
PI3HOMAHIMHO20 NPU3HAYEHHSA

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

Bikmop Muxatinosuy [nywkos

Ha yepemoHii 8pyYyeHHs JleHTHCbKOT
npemii 1964 p. 3a kHu2y «Teopis
yughposux agmomamis»

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

Bikmop Muxaiinosuy [nywkos
i fOpiti Onekcitiosuyd MumpononbscbKul.
Jobpi HouHU

Bikmop Muxadinosuy [nywkos, Kamepuxa Jlo2guHigHa

. fOwenko (y yeHmpi). [lepepsa 8 3acidaHHi 84eHoi Mukona Muxauiiosy AMocos i.Bikmop SSRGS S S il e T T 8 Bl el B T 8 HT 4SS R S
i paodu. llocninkysamucs 3 dupeKkmopom 3asxou Muxatinosuy [nywkos. lLjo Hosozo 8 6io- Victor Glushkov
i KopucHo. 60-mi pp. XX cm. KibepHemuyi? Kineys 70-x pp. XX cm. : and Yuriy Mitropolsky.
Victor Glushkov, Yekaterina Yushchenko Nikolay Amosov and Victor Glushkov. gl
(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

Bikmop Muxatinosuy [nywkos i 3acmynHuk dupekmopa CKb
Incmumymy kibepHemuku AH YPCP ConomoH beHiamiHosuY
MozpebuHcbkud. Todamok 60-x pp. XX cm.

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







Ilepuwi KowMII'iTEPU

Jlamnosa o64ucnosansHa mawuHa «Kues». Haykosi kepisHuku npoekmy: b.B. [HedeHko, B.M. [nywkos.
Wyacruku pospo6ku: JI.H. fawescekud, K.JI. HOwenko, K.0. lka6apa, C.b. [loepeburcbkui. Komn'tomep
«Kues» cmag nepwoto 8 €8poni MawWUHOW 3 AOPECHOK MOBOK NPO2PAMYBAHHSA, G MAKOX NepLIok CUCmeMok
Yughposoi 06pobKU 300paxkeHb 1 MOOeNIBAHHS NPUMIMUBHUX THMeAeKmyaabHux npoyecis. [Jo Hbo2o byiu
nioKYeHT 08a OpuUTHA/IbHUX nepugbepiliHux npucmpoi, AKi dasasu 3mozy MoOe/8amu Ha Komn'iomepi
Hatinpocmiwi aneopummu HABYAHHA PO3NT3HABAHHIO 06pa3is 1 yineHanpasneHil nosediHyi: npucmpili 0
BBe0eHHs 306paxeHb 3 Naneposo20 HoCis abo homonaisku i npucmpili susedeHHs 306paxeHs 3 KomMn'tomepa.
Bukopucmosysascs 8 064ucnosansHomy yeHmpi AH YPCP. 1956-1962 pp.

The vacuum tubes computer «Kievy». 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. Inywkos 3a nynsmom komn'tomepa «llpomiHb». B 1959 p. B.M. [nywkos 3anponoHysas npozpamy po6im
31 CMBOPeHHA MAWuH ON1A THXEHepHUX pO3paxyHKis. BoHa po3noyanacs 3 po3pobku makema yugposozo
ob6yucnosansHozo asmomama «MWUM». B 1963 p. 3aKiH4unacs po3pobka i noyanocs cepitiHe 3upo6Huumeo
nepLuozo Komn'tomepa maxoeo muny — «lpomiHby. Komn'tomep 6y8 Hosum cnosom y c8imositi npakmuyi, Mas
7 y mexquomy naaxi 6aeamo HoBoeo, 30Kpemad,
nam'sme HA MemanizoBaHux Kapmax i mMak
38aHe cmyniHyacme MiKponpo2pamHe KepysaH-
HA, Ha aKe B.M. [nywkos ompumas asmopcsKe
c8idoymso
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 — «Prominy
had begun

Mepwud 8iMYu3HAHUL HaNiBNpoBioHUL
Kepyto4uli Komn'tomep — Kepyt4a mawu-
Ha WUPOKO20 NnpusHayeHHs «[JHenpy.
KepisHuxku po6omu - B.M. lywkos,
b.M. ManuHoscskud. [07108HUU KOH-
cmpykmop — b.M. ManuHoscekul. MawuHa
6yna cmsopeHa B8 peKOPOHO KOpomKuli
mepMmiH: 80 MOMeHmYy BUC/I0BNIEHHA
B.M. [nywrosum idei yHisepcanbHoi kepyto-
: yoi mawuHu 8 1958 p. 00 MomeHmy 3anycky ii 8
3 cepito 8 1961 p. 1 8cmaHosneHHs i Ha padT nidnpuemcms

MUHY/I0 e mpu poKu. llapanensHo 31 CMBOPEHHAM KOM-
n'lomepa «/Henp», nio kepisHuymsom b.M. ManuHoscbko20 6y0
nposedeHo, 3a y4acmio HU3KU nidnpuemcms YkpaiHu, sesuky nidecomosyy po-
6omy 3 (i020 BUKOPUCMAHHA O/151 KEPYBAHHA CKIGOHUMU MEeXHOM02TYHUMU npoye-
camu. Lle 3a6e3nequsno mawuHi dosee xumms: 1961-1971 pp.

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 «Dnepr» 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

Kepytodya mawuHa wupoKo2o npusHayeHHs «[Henp».
Maginstion BAHI. 3nisa i Hanpaso: b.b.Tumogecs,
B.I. CrypuxiH, b.M. Manuxoscekud. B.M. [nywkos,
Kuis, 1960 p.

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

Mepwul y CPCP npozpamHo-keposaruli 2i6pudHuli
moOesioroyuli Komnaekc Ha 6a3i Kepyo4oi MawuHu
«/[JHenp» 1 aHanozosoi modeni «3IMY-10». Biddin
Kepytodux mawuH IHcmumymy kibepHemuku AH
YPCP. 1964 p.

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 <




Cneuianizo8aHa 0b6YUCIOBAIbHA
mawuHa «MIMONy ons asmomamu308aHoi
cucmemu KepysaHHs NOBIMPAHUM PYXOM.
M.K. baberko, @.H. 3ukos, I'.I. Kpusud,
10.T. Koutoba, A.®. XapueHko,

J1.A. [lempywetko, C.K. [lempyceHko.
1967 p.

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

I
b.M. ManuHoscbkull Ha KomMnaexci
«[Henp» — «3IMY-10». 1964 p.

""""""""""" B.Malinovsky at the complex
«Dnepr» — EMU-10. 1964

EOM «/JHenp-22». 3abe3neyysas: asmomamuyHuii 36ip
iH(hopmayii 3 0amyuKig: aHan0208020 muny,
080N03UYiliHO20 muny, YUCI0-IMNYIbCHO20 MuUny;
nepBuHHy 06pobKyY THopMayii, HaKonuUYeHHs ma
peecmpayito daHux. Ha 6asi «/JHenp-22» 3a nepiod
1967-1973 pp. byno po3pobneHo noHad 10 cucmem
asmomamu3ayii CKAaoHUX NPoMUCTOBUX T HAYKOBUX
eKcnepumMeHmig, y momy Yucsi cucmema agmomamu3auyii
eKcnepumeHmis y Kuiscekomy iHcmumymi 2eoximii i
i3uku miHepanis. BiOOin Kepyoyux MAWUH.

B.M. €aunko (20m08HUl KOHCMpYKMOP),

0.B. [lanaeiH, B.b. Peymos ma iH. 1972 p.

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

Komn'tomep «Hesa» 0na yugpposux meneoHHuUX
cucmem. IHcmumym kibepHemuru AH YPCP, ¢ipma
«Pobompot» (HAP). lonosHuli KoHCmMpyKmMop
A.l. Kyxapyyk. KiHeyb 70-x pp. XX cm.

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

AHanoroBa ObUYMCIIOBAJIBHA TeXHlKa

Analog facilities

Modenb 0n15 po3paxyHKy OydigenbHUX
KoHCcmpyKkuiti «AJTb@A»

The model for the building construction
calculations «Alphax

Al NIRD

CneyianizosaHa efeKmpomMoOenonya MawuHa o5
PO3paxyHKy mepexesux epagikis «ACOP»

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

il — 5 "
YoockoHaneHa cneuyianizosaHa enekmpomoodentonya
MaWuHa 018 PO3PaxyHKy Mepexesux 2pagikis
«ACOP-1»

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

leopeili €seeHosuY [Tyxos Yumae nekyito cmyoeHmam

JHinponemposcsKo20 mexHosnozi4Ho2o iHcmumymy. Kypc nekyii
6ys npoyumaruli 12-15 mpasHs 1992 p. Y cgoix ocmaHHix
pobomax I.€. [Tyxos po3susas idew po3ps0OHO-aHAN0208UX

006YUCTIOBAILHUX CUCMeM, 30amHUX, Ha Li020 OYMKY, KOHKYpysamu

3 YuppoBo MexHIiKokw

Georgiy Pukhov lecturing for th
students of the Dnepropetrovs
Technological Institute. Course took
place on May 12-15, 1992. At his last
papers Pukhov developed an idea of
the class-analog computationa

WoE=) (k)



MiHi-, MiRpo- 1 CyIepKOMII'oTepnu.
KibepHeTHuHa TexXH1Kka

[IonlepegHUKY IIePCOHANBHIX KOMII'I0OTEP1B
Predecessors of personal computers

Mini-, Micro- and supercomputers

Cnidom 3a «[lpomeHem»
6yna cmsopeHa MawuHa
0J151 TH)XeHepHUX po3pa-
XyHKi8 «MUP-1». B Hili
6y/10 BUKOpUCMaHo cmy-
niH4yacme mikponpoe-
pPamHe ynpasaiHHA. B
1967 p. Ha Bucmasyi 8
JloHOOHI, Oe deMoHCmpy-
sanaca «MNP-1», ii
npudbana amepukaHcbLKa
¢ipma «IBMy» — Hali6ine-

wa 8 CllIA, ska € nocma- |

yaneHukom matixxe 80%
064UC/II0BANLHOT MeXHi-
Ku 0514 8cbo20 c8imy. Lle
6y/n1a nepwia i, Ha Xasns,
OCMAHHA Kynigas pa-
05AHCbK020 KoMn'tomepa
AMepUKAHCbKO0 KOM-
naHiero. 1966 p.

Mawuta 0ns iHxeHep-
HUX pO3PaxyHKi8
«MUP-2». Ha ybomy
Komn'tomepi snepuwe 8
npakmuyi 8IMYu3HAH020
MameMamu4Ho20 Mawu-
HOb6YOyBaHHs 6y8 pe-

anizoBaHuli dianozosuli |

pexum pobomu, AKuli
BUKOpUCMOByBaB ducn-
Jell 31 cgima08uM nepom

i docmynHy 0514 iHxe- ¥

Hepis MOBY hpo2pamy-
BAHHA «AHANTMUKY.
1969 p.

MawuHa 0ns iHxeHep-
HUX pO3PAXYHKIB
«MUP-3». 1971 p.
lonosHul KOHCmMpyKkmMop

MawuH «lpomiHey 1 N

cimeticmsa «MNPy —
C.b. MoepebuHchbKull.
Mawutu cimelicmsa
«MWP», cmsopeHi 3a
ioeamu B.M. [nywkosa,
cmanu nonepedHUKamu
nepcoHanbHuUX
Komn'tomepis

«Promin» 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

il 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

. 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

«Prominy» 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

[Mepwuii MiHi-KomMn'tomep 8
Ykpaini  «YM0-1» (npu-
cmpili nepsuHHOi 06po6KU
0aHUX Y BUMIPIOBAJILHUX
cucmemax), AKuti po3pobu-
au: IHcmumym KibepHe-
muku AH YPCP ma Xumo-
MUpCcbKUl 3a800 «V3mepu-
mesnby. KepigHuk po6im —
b.M. ManuHoscbrud. Bu-
KoHasyi: B.C. KaneHyyk,
1.M. CigayeHko, cnispo-
6imHuKu XumomupceKo2o
3a800y «M3mepumesnby.
1972 p.

First minicomputer in Ukraine UPO-1(device for the
initial data processing in the measuring systems)
designed by the Institute of Cybernetics, AS Ukr.SSR,
and Zhitomir plant «Izmeritel». Project manager
B.Malinovsky, executants V.Kalenchuk, P.Sivachenko,
workers of the Zhitomir plant «Izmeritel». 1972

Cybernetic techniques

bazamopisHesa cucmema «bAPC» 014 36uparHs,
nepeoayi, KOHMPOJIkO i pedazyBaHHs NosidoMIeHb NPo
npomiKaHHA mexHiYHuUx ma supobHuYux npoyecis. CKb
IHcmumymy ki6epHemuku AH YPCP. [on08HUl KOH-
cmpykmop A.O. Mopo3os. 70-mi pp. XX cm.

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

MiHi-komn'omep «M-180» 018 asmomamu3ayii n1a6opamopHux exkcnepumeHmis. MazHimHuli npucmpiii
(yeopi), keposaHuli komn'tomepom, NIOMpuMye 8 NO8IMpI, Y OeKiNbKOX CaHmMuUMempax 8i0 MAzHimy «Ane4Ky»
3 memanesow 20/1i8Kot0. CpomoepagosaHo MomeHm, KOMU MK —MA2HIMHUM NPUCMPOEM 1 «JIAJIEYKOI0»

3Haxo0umecs 3owum. 1974 p.

Y 1978 p. 0na IHcmumymy amomHOi eHepeii imeni I.B. Kypdamosa 6ys cmsopeHull cneyianizosaHuli
Komn'tomep 0718 ympumaxHsa naasmu 8 «Tokomaky». Incmumym ki6epHemuru AH YPCP. b.M. ManuHoscbKud,

B.C. Kanenyyk, B.Il. bowoH

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
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Mikpokomn'tomep «3InexmpoHuka C5-11» ma tiozo po3pobruku 0.B. MManazin i 0.11. Kypeaes. IHcmumym

kibepHemukxu AH YPCP. Bxodus do cknady cimelicmsa «3nekmpoHuka C5» — nepwux y KonuwHsomy CPCP
Mikpokomn'tomepis, po3pobneHux 8 Kb «CsemnaHax (M. JleHiHzpad) 3a yyacmio IHcmumymy kibepHemuKu

AH YPCP. 1975 p.

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

«C0-01» — cucmema HanAa20dXeHHs NPozpam y

MIKpOKOMN 'tomepHuUXx Komnaekcax. Incmumym |

KibepHemuku AH YPCP. B.I. Cuzanos

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

MiHi-EOM «[poyecop». Po3pobHuku — 0.B. lManaaiH,
B.1l. eHucerko, C.[. lMozopenud. lMpaytoe Ha
mawuHi B.[1. Conoslios

Komn'tomep «COY-1». BO im. C.[1. Koposbosa,
Incmumym kibepHemuku AH YPCP. lonosHuli
KoHcmpykmop B.[1. [leHucexko. 1976 p.

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

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

(NN

Cimeiicmso 6opmosux komn'tomepis «Mocksax.
Ha tiozo 6a3i cmsopeHi 6opmosi komn'tomepu
«MUT-1», «MU-11», «MUT-12», «MUT-13» Ons
cucmemu KepysaHHA KOCMIYHUMU anapamamu.
Incmumym kibepHemuru AH YPCP.

I".C. lonooHsK, B.M. [lempyHex

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

Mikpokomn'tomep «YBC-01».
CninbHa po3pobka HBO «Kpucmany,
BO im. C.11. Koponbosa

ma Incmumymy KibepHemuKu

AH YPCP. 1979 p.

Microcomputer UBC-01 is
a collaborative development
of the Production and Technical
Association «Crystal», S.Korolyov
Production Association and
Institute of Cybernetics, :
AS Ukr.SSR. 1979 T

bopmosuii cneyianizosaHuli

Komn'tomep «HenmyH» 014 :
BUNPOBYBAHHS MIYHOCMT NIOBOOHUX .
yosHig. CKb Incmumymy KibepHemuKu
AH YPCP. I'.T. Makapos

CbcmeMa HanazooxeHHs «C0-04». Incmumym
KibepHemuku AH YPCP. B.I1. Cuzanos.
70-mi poku XX cm.

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

L

«InekmpoHuka C5-01».
lMepsicmok cimeticmsa mMikpo-
Komn'tomepig 3a2a/1bH020
NpU3HAYeHHA «INeKMpPOoHUKA
C5» — nepwozo 8 KONUWHbLOMY
CPCP. Kb «CsemnaHa»

(m. JleHiHepad), Incmumym
KibepHemuku AH YPCP. 1974 p.

Elektronica $5-01. Firstling
of the novel in the former USSR
microcomputer family for the

The onboard specialized computer

testing. SDB at the Institute of

«Neptun» for the submarines strength

Cybernetics, AS Ukr.SSR. G.Makarov

general purposes «Electronica
S5». SDB «Svetlana»
(Leningrad), Institute of
Cybernetics, AS Ukr.SSR. 1974




CnenianizoBaHi mmdpoBl IpuCTPOlL
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YHikansHi 6azamokaxansHi (0o 1500 KaHanis) Yyugposi BUMIPIOBANBHT KOMNIeKcU: «IKcnaHy (nisopyy) Ha
0CcHoBi 6opmoso20 Komn'tomepa «IKkcnpeccy, 1 «[lupcy (npasopyy) 015 nepedwsapmosux i nepednonimHux
BUNPOBYBAHb eKPAHONJIaHTB, MOPCbKUX CydeH, KOpabiis Ha NiOBOOHUX KPUMAX, KOMNIEKCHUX 2PaHUYHUX
BUNpo6YBaHb Kopabsis BilickkoBo-Mmopcbko2o nomy 1 01 diaeHocmuku naimansHux anapamis. CKb
THcmumymy ki6epHemuku AH YPCP. I'.I. KopHierko, b.I. Myona. KiHeyb 70-x — noyamok 80-x pp. XX cm.

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

00uH 3 nepwux 8 Yxpairi i konuwHsomy CPCP
npouyecop wsudKoz2o nepemsopeHHs Pyp'e. AHanoeo-yugposutli nepemsoprosay ALl1-33M, ons
Bidoin kepyrodux mawuH. B.[1. botoH, 6a2amoKaHaIbHO20 NepemaopeHHs Hanpyau
M.B. Cemomiok. 1972 p. nocmiliHo2o cmpymy 8 08ilikosull yugposull Koo i
...................... nodanbuwo20 8sedeHHs toz20 8 EOM 3a donomozor
One of the first in the former USSR processor cmardapmHux cnonyyens. llepemsopiosay

for the quick Fourier transformations developed BUKOHAHO Ha CepiliHUX THMe2panbHUX cxemax.
at the Department of Control Machines by A.W. Kondanes, B.A. Pomaros.

V.Boyun and M.Semotyuk. 1972 Kineyb 70-x pp. XX cm.

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
Komn'tomep «[lensma» — cneyianizosaHuli Komn- MikponpouecopHuli agmomamuyHul yacmomomip.
JleKc 0a18 360py ma 06pobKu mesnemempuyHoi 0.B. Manaein. 1981 p.
in)OpMUHﬁ. ljynpaBﬂiHHﬁ aepOKOCMi"v'HUMU PP | 0 Emr s b R P P PE P PP PRI

Microprocessor automated frequency meter

pumeHmamu. Bukopucmosysascsa 015 06pobkru da- i 7
designed by A.Palagin. 1981

HUX, wo 6ynu 3Hami 3 Komemu lasnes, a MaKox
015 06po6KU OaHUX NPO NOWUPEHHS PadioHyKAI018
nicas asapii Ha AEC y YopHobuni. CKb THcmumymy
KibepHemuku AH YPCP. M.I. [iaros, B.I. [liaHos.
1986 p. KnacmepHa cynep-EOM. CymapHa npodykmusHicme
........................................................................................... nOHGa niBmpuﬂbleHa Onep'/c‘ [o108HULI KOH-

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

cmpykmop - B.M. Kosane. Haykosull KepigHuk -
L.B. CepeieHko. IHcmumym KibepHemuKku iMeHi
B.M. [nywkosa HAH Ykpainu. 2005 p.

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

MikponpouecopHuti aHanizamop cnekmpa.
0.B. flanaeiH. 1980 p.

Microprocessor spectrum analyzer designed
by A.Palagin. 1980




lMpoyecop peansHozo yacy (1PY). Bukopucmarudi npu
CMBOPEHHI 4-x cucmem YUpoBo20 KepysaHHA 2a30HANYCKOM,
NOJIOXeHHAM T napamempamu naa3mu 8 mepmosOepHuUX
yemaroskax muny TOKOMAK. Po6omu 3 XapxiscbKum
(i3uK0-mexHoN02TYHUM THCMUMYMOM BUKOHYBAIUCA B PAMKAX
0BOX MDKHAPOOHUX NPOEKMIB 31 CMBOPEHHS eKcnepumMeHmarnb-
Hoeo mepmosdepHo2o peakmopa (ITER). KepisHuku po6im 8i0
IHcmumymy kibepHemuku: B.®. [y6apes i B.[1. boioH.
lonosHull koHcmpykmop [1PY B.[1. botoH. 1982-1986 p.

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 VV.Gubarev and V.Boyun,
general RTP designer was V.Boyun. 1982-1986
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Cucmema mexHidHux 3aco6is «Cekmop»
0715 cnosyyeHHs EOM 3 06'ekmamu.
Ha ¢pomo: K.I. Xpyykuii. Biodin asmoma-

e i oauaocmo Rl [po6iemHo-opieHMoBaHuli npoyecop 015 pilueHHs

cucmem anzebpaiyHux, oughepeHyianbHUX 1 iHMe-
2panbHUX piBHAHb. [IpodyKkmusHicms 00HO20 npoye-
copa — 10 mAiH onep./c; 3a6e3neyeHo MOXUBICMb
no6yoosu MybMUNPOYUECOPHUX cucmem 3 JiHilHO0
3anexHicmio pocmy npodykmusHocmi 8i0 yucna
npoyecopis. Biooin kepyio4yux mawuH. B.[1. botoH
(20mosHuti koHcmpykmop), J1.I". Ko3nos,

C.I. Tpemsbskos, A.I. HebykuH, H.A. Hasapyk. 1979 p.

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

lpunad «AHmMuUKoH» 018 asmomamu3ayii npoyecy npuyamoBaHHs
BE/IUKOBAHMAXXHUX Kopabais. IHcmumym KibepHemuku AH YPCP.
B.B. flasnos. [luzaiin A.I Llukapesa. KiHeyb 70-x pp. XX cm.

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

3anaM'saTOBYWYi IpUCTpOl

lepwudi y CPCP onepamusHuli 3anam'amosyroyuli npucmpiti
(031) Ha ¢pepumosux cepoeyHukax diamempom 0,5 MM.
Bukopucmano 8 komn'tomepi «/JHenp». Po3pobtosayi:
@.H. 3ukos, 1.J]. Boiimosuy, M.K. baberko, 0./]. bex,

B.M. KopcyHcbkud. 1959 p.

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, IVoytovich, | i

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

Y 1960-1966 pp. 6yno cmeopeHo 3anam’smosytoyi npucmpoi ons
CneyianizoBaHux 064UCIOBANbHUX MAWUH: «IHMepnoaamopy,
«[lpomiHby, «MIOW». BoHu 8 2-3 pazu nepesepuwlysanu 3a
wBuOKOOIElD ICHYI0YT 8 MOU Yac 3anam'amosyroyi npucmpoi.
Po3pobnosayi: @.H. 3ukos, 1.[. Boiimosuy, M.K. babeHko,
0.[. bex, I.I. Kpusuy, B.M. KopcyHcbkud, 10.A. CHeXKo.

Ha ¢pomo: pepumosudi 31 mawuHu «IHmepnonsmop»

computers «Interpolyator», «Prominx, 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 «Interpolyators»

lomosa mampuys Ha kpiomponHux bIC.
Po3pobnosayi: I.[. Bolimosuy ma iH.
1975 p.

= [he completed matrix on cryotron BIS.
= Authors: I Voytovich et al. 1975

Makem 311 Ha nniskosux kpiompoHax. OCHOBHI xapakmepucmuKu:
emMHicmb — 2000 6im, Yac onumygaxHs — 0,2 MKC, WinbHICMb
DO3MiLLeHHs efeMeHmis — 1500 /cMZ, MiHIMAIbHA WUPUHA
JHIU — 25 MKM, pO3Mipu 24x24 MM, NiOKNAaOKa — CKAO, NJTTBKU —
0/1080, CBUHEYb, homope3ucm. Po3pobosayi:

LJ]. Boimosuy, I.A. Apmemerko, B.M. CocHuybkud,

LB. Huxenkoscbkud, A.C. loniwyk. 1974 p.

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,

L Artemenko, V.Sosnitsky, I.Nizhenkovsky, A.Polischuk. 1974
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HanisnocmiliHudi 3anam'amosytoquli npucmpidi LIBudkoditoquli nocmiiiHud 3anam'amosytoyudll
(HI31). Hocii iHgopmayii — cmaHdapmHi npucmpiti ([1311) Ha cMyxKoBUX mpaHcghopmamopax.
nepgokapmu 3 HaHeceHUMU CMpPyMonposioOHO0 Ak Hocii THehopmayii BuUKopuCmMoBYBanucs iHOYKMUBHI
nacmotro adpecHuMU WuHamu. 3aHeceHHs mampuyi Ha 1024 6ima 3 KpoKoM eseMeHmig —
iHgopmayii — wasxom nepgopayii kapm. 1,25x1,25 mMm. 3aHeceHHsA iHGHopmMayii wasxom
Yac 34yumysaHHa Hgopmayii 600-900 Hc. nepgpopayii memanizosaHux nepgpokapm.
LIsudkicms 3miHU THGopmayii — 30 6im/xs. Yacmoma 38epmarHs 10 Mey y memnepamypHomy
Po3pobnwsayi: M.K. baberko, T.[l. bopuckuHa, oianazoHi +60°C. Po3pobstwsayi: 0.[. bex,
I.I Kpusuy, JI.[. Tkay. 1974-1977 pp. A.ll. [aHuH, B.I. fleemsapyk, J1.®. [aHbKo,

................ B.B. "IepHeL{bKutI. 1973-1977 pp.
L efseTTT-Gomb (6 i I i 211 Gad oVIGE: gt SO, g 1 L e e B e Bt o e S

The information carriers are standard perforated Fast-acting constant memorizing device based on
cards with addresses made by conductive paste. track transformers. The inductive templates with
Information is written by card perforation. 1024 bit, element separation 1,25x1,25 mm,
Time for the information reading is 600-900 nsec, information recording by perforation of the metallic
speed for the information change is 30 bit/min. cards and frequency turning 10 MHz at the
Authors: M.Babenko, T.Boriskina, G.Krivich, L.Tkach. temperature range +60°C. Authors: A.Bekh, A.Ganin,

1974-1977 V.Degtyaruk, L.Danko, V.Chrnetsky. 1973-1977

lepwudi y CPCP maeHimonniskosuli onepamusHuLi
3anam'amosytoquii npucmpid (03M1) (1024
32-po3pA0Hux qYucaa 3 yukaom 1 mKc). Tpusanul yac
eKcnyamysascs 8 cucmemi «Bekmopy.
Po3pobnwsayi: 0.[]. bex, /1.®. aHbko, b.C. InowuH,
E.l. Kpemkos, B.M. KopcyHcbkud, b.1. [lasgnyce,

B.H. llosud, B.I. [lnaxomHud, M.A. TepewuH,

B.B. YepHeybkud. 1962-1973 pp.

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, V.Poziy, V.Plakhotny,
M.Tereshin, V.Chernetsky. 1962-1973

i #F &#F AP AF .28

llosHomoyHuli onepamusHull 31 Ha
hepumosux cepdeyHukax emHicmio 512 6adim.
Bukopucmosysascs 8 cknadi yugposo2o

OnepamusHuti 3anam'amosytoquti npucmpid miHi-EOM

«COY-1». EmHicmb nam'ami — 64 K6aim, yac yuxay
yumanHa — 0,7 MKCeK, 4ac Yukay 3anucy — 1,2 MKcek,
peaynsamopa. Bioodin kepyryux MawuH. enemenmHa 6asa — M/ BIC. Biddin kepytoyux mMawuH.
10.C. Akosnes (kepisHuk pobomu), 10.C. Akosnes (kepisHuk pobomu), b.B. Hosikos,
T.1. JloeiHosa. 1967 p. A.A. Opacos, 0.A. lpucsxHioK. 1978 p.

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

Moodugpikosarul wsudkooditoyud 1311 Ha cmyxKoBUX
. mpaHcpopmamopax. Pospobwosayi: 0.[. bex, A.[1. [aHiH,
B.1. fleemsapyk, J1.9. [laHbko, B.B. YepHeybkulii

The modified fast-acting memorizing device on track
\ transformers. Authors: A.Bekh, A.Ganin, V.Degtyaruk,
L.Dan'ko, V.Chernetsky

Maeximonnigkosuli 031 015 npucmporo WBUOKo20 nepemsopeHHs Pyp'e.
LUIsudkodis 10 maH onep./c. Po3pobnosayi: 0.[. bex, J1.®. [laHbKo,

b.C. InowuH, €.T. Kpemkos, B.M. Kopcyrckud, b.1. [lasayce, B.H. [loud, |
B.I. [TnaxomHud, M.A. TepewuH, B.B. YepHeusbkud. 1975 p. W

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

OnepamusHuli 3anam'amosyroqudi npucmpid MiHi-EOM «M-180». :
EmHicmb 610ky nam'ami — 2 Kbadm. Yac yukny — 3 MKcex. :
Hociti iHgopmayii — 6azamoomsipHa pepumosa naacmuHa

3 0Boma omsopamu Ha 6im. Biodin Kepytoyux MaluH.

10.C. Axosnes (kepisHuk pobomu), b.B. Hogikos, A.A. KOpacos.
1976 p.

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




BuMipioBajbHi, Kepywoui
M iHmWi aBTOMaATHM3OBAHL cucreMu¥*
Measuring, operating
and other automated systems*

* Cucmemu 8 iHcmumymax AH YPCP cmsoprosanucs 3a
yyacmio 8i00iny kepyroyux mawuH ma CKb Incmumymy
KibepHemuku AH YPCP

* 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

06'€dHaHux Mix coboro dsox EOM «/Henp» ma
«Capamosy. HassHicms y komnnekci kepyroyoi EOM
0ae 3Mo2y nposoduUMU KeposaHuli efekmpo-
izionoziyHul excnepumeHsm. O0HoYacHa poboma
080X npoyecopis y 0ecimKU pasis CKOPOYYE 4ac
BUBYEHHSA HelipoHHOT Mepexi. IHcmumym ¢izionoaii
im. 0.0. bozomonbus AH YPCP

Two-machine computer complex consisted of
connected «Dnepr» and «Saratovy. 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

Komn'tomep «/JHenpy» y cucmemi ducnemyepcbKo2o
KOHmposo Ha 00Hil 3 eiopowaxm Cubipy. 1965 p.

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

Komn'tomep «/]Henp» y cucmemi asmomamu3ayii KOHCMpPYKMOopPcbKUx pobim. Cucmemy po3pobsieHo Hanpu-
KiHUyi 60-x pokis ni0 kepigHuymsom Bonodumupa Inniya CkypixiHa. Ha 6a3i komn'tomepis «/Henp» 8
KonuwHbomMy CPCP cmsopeHo comHi NioHepcbKUX cucmeM KepyBaHHsA MexHoA0214HUMU NPoyecamu, CKNaoHuUmMu
eKcnepuMmeHmamu Moo

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.

| 5 ] 1

Komnnekc 13 08ox komn'tomepis «/JHenp» (cmoims
30 eKpaHoM) B UeHmpI KepyBaHHA KOCMIYHUMU
nosnsomamu. Ingopmayis 3i 150 damyukis
Haodxooums 00 KOMNJIEKCY, AKUL BUOGE HA eKPaH
Mpaekmopito cynymHuKa (KocMiyHo20 Kopabs).
Ha ¢omo Hadnuc: «lLlaHosHomy Bonodumupy Inniqy
CrypixiHy Ha 32a0Ky npo cninbHy pobomy, 1974 p.»
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»

ETEaies

EOM «M-180» wo npusHayeHa 0ns asmomamu3ayii
n1abopamopHux excnepumermis. [lpasopyy —
004UCII0BAIbHA YaCMUHa, JTBOPYY 810 Hei — npucmpiti
38'33Ky 3 06'ekmom «Cekmopy. [Jani — npucmpoi
88e0eHHs 1 BuBeOeHHs. IHcmumym KibepHemuKu

AH YPCP. Biooin kepyroyux mawuH. 1976 p.

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» 0na docnioxeHHs sBmomaeHocmi
Memanis npu Npo2pamMHoOMy HaBAHMAXEHHT 3
BUMIpIOBA/IbHO-06YUCTIIOBAILHUM T KEpyYUM
Komniekcom Ha 6a3i EOM «M-180». lpusHayeHa ons
00C/TI0KeHHS BMOMIeHOCMT T HenpyXHocmi Memanis.
IHcmumym npo6nem miyHocmi AH YPCP

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

Asmomamu308aHa cucmema aHasizy Mmamepianis Ha
KIbKICHUL BMICM Y HUX XIMIYHUX efleMeHmi8 Ha 6a3i
EOM «M-180». IHcmumym enexkmpo38apr8aHHs

im. €.0. [lamoxa AH YPCP

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




Asmomamu3osaHa cucmema 06pobku IK-cnexkmpis
N02NUHAHHS 0J15 KIIbKICHO20 aHanizy 6azamoKomno-
HeHMHOi CyMili cmepoioHUX 20pMOHIB y 610102TYHUX
06'ckmax. Cknad: THgpayepsoHuli cnekmpogomo-
memp UR-20, npucmpili cnony4yeHHs cnekmpogomo-
mempa 3 EOM «/JHenp», npucmpiti 3anucy cnekmpa 8
yugpositi ¢opmi Ha MA2HIMHy CMPIYKY, ABMOHOM-
Hull npucmpil ysedeHHs 0aHux 13 MazHimHoi cmpiy-
Ku maeHimogoHa «fOnimepy, miHi-EOM «MUP-2»,
nysibm KepyBaHHA cucmeMoto, anapamypa Mixma-
WUHHO20 38'A3KYy «MUP-2» — «bICM-6%». IHcmumym
eKcnepumMeHmasnbHoi namosozii, OHKosno2ii ma
padiobionoeii im. P.E. Kaseybkozo AH YPCP

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 «Dnepry, 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

Kepytouuti komnnekc miHi-EOM «M-180» i [130
«Cekmop» 0714 MexHo10214HOi yCMaHoBKU
e/1eKMPOHHO-NPOMEHeB020 HANUMOBAHHSA SIONAMOK
2azomyp6iHHUX 08U2YHIB. IHCmumym
esnekmpo3saprosarHsa im. €.0. [lamoxa AH YPCP.
lonosHuli koHcmpykmop H.I. Aniwos. Biddin
Kepyro4dux mawuH. 1977-1978 pp.

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

Asmomamu3osaHa cucmema Ha 6a3i KMLUIT «/[Henp»
07151 06'€EKMUBHOT 0Td2HOCMUKU 3aXBOPIOBAHb C/TyX0BO20
aHani3amopa i 38'A3aHuUX i3 HUM CMPYKMyp MO3KY.
Kuiscbkuli iHcmumym omonapuxeonoaii

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

" Asmomamusosare po6oye micye (APM) dns
MeOUYHUX OOCTIOMeHb OUXAIbHUX W/IAXI8
nayieHmis. € yacmuHoto nokansbHoi mepexi EOM
015 0oCniomeHHs KoMn'tomepHUX 1 Mepexesux
mexHoso2ili, po3pobaieHoi Ha 6a3i mikpo-EOM
C0-04, miHi-EOM COY-1 i anapamypu nepedadi 0aHux
«0/[JA-20». Biddin kepyroyux mawuH IHcmumymy
KibepHemuku imeHi B.M. [nywrosa AH YPCP. Y mi
poKu nodibHy mepexy EOM 6yno peanizosaHo
snepwe 8 CPCP. [onosHUll KOHCMpPYKMOpP —

H.I. Aniwos. 1982-1984 pp.

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 O0DA-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

Asmomamu308aHa cucmema KOHmMpOJIo
NpasubHOCMI BUKOHAHHSA e/IeKMPUYHUX 3 €OHAHb,
BUKOHAHUX OpYKOBAHUM YU 00'EMHUM MOHMAXEM,
po3pobsieHa Ha 6a3i EOM «M-180».

Jlbgiscbke BO im. B.I. JleHiHa

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

ABmomMamu308aHa cucmemMa KepysaHHs MexHON02I14HUM NPoyecom MexaHoobpobKu Ha OiNsSHYT sBepcmamis
3 4UCI0BUM NPO2PAMHUM KepysaHHAM (nigopyy) i 2anbBaHoNiHiAmMU (npasopyy), po3pobreHa
Ha 6a3i EOM «M-180». JIssisceke BO im. B.1. JleHiHa

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
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ABmomamu308aHa cucmema KOHMpPOAw AKocmi
e/leKmpOHHUX npunadis. llpuzHayeHa 03 asmoma-
mu3ayii nepesipku napamempis niocuntoB8a4iL
HU3bKOT Yyacmomu, wo sunyckaromscsa cepiliHo. Yac
nepesipKku 00H020 nidcunoB8aya He nepesulyysas
5 x8 3amicmb 30 x8. [JocnioHull 3pa3ok cucmemu 8u-
Kopucmosysascs Ha J1BO im. B.1. JleHina (m. JIb8i8)
i 3a6e3neyysas KOHMPOJAbL AKOCMI NidcunoBayis
muny «Ipem6ima-002-cmepeoy i «Tpembima-101».
lonosHuti koHcmpykmop — J1.0. KopumHa.
1976-1979 pp.

Y ui % poku nio kepisHuymsom J1.0. KopumHoi Ha
JIBO im. B.I JleHiHa 6ysnu cmsopeHi mpu agmoma-
MU308aHUX cucmemu: 015 KOHMPOJIIO OPYKOBAHUX
naam, 015 KepysaHHA 2aNbBAHTYHUMU NTHIAMU, OIS
8epcmamis 13 NPO2PAMHUM KepyBaHHAM

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 docmyny do mepexi muny Ethernet, peaniso-
8aHuli 81ON0BIOHO 00 MiXHAPOOHO20 cmaHoapmy
IEEE 802.3. Bupobnsscs [lepxasHum KOHYepHOM
«APKCU» (m. bospka, ¥kpaina). H.I. Aniwos.
1990-1992 pp.

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

[ 000 B

lpucmpid npoginakmuyrozo koHmposto (111K) dna
asmomamu3ayii npoyecis nowlyky HecnpasHocmeli i
nposedeHHs npoginakmuyHux po6im 8 EOM.
BunyweHo i snposadxero 20 3pasKis.

J1.0. KopumHa (20n108HULi KOHCMpYKMOp),

B.A. Anexcardpos, A.A. lpouerko. 1966-1974 pp.
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

JocnidHuli 3pazok angasimHo-yugpposozo i

2paghiuHoeo0 mepmiHana «BEIA-80» 3 yugposum
Haxkonu4ysayem Ha cmaHoapmHil kacemi «MK-60».

Bunyckascsa Yepracbkum 3a8000m mesnezpagHoi

anapamypu 3a Ha3gok «CuMBos»

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»

Bucmaskosudi 3an Incmumymy
8 kibepHemuku AH YPCP. [ucnnedi
«Beza». Po3pobnosayi:
J1.b. Manuroscskud, I.M. CmemaHiH,
B.M. KHsses, 0.1. lllukapes. 1978 p.

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

JocnioHuli 3pazok Kosboposo2o
angasimHo-yugposozo 1 2pagiyHo20 mepmiHana
«[lapyc» 3 Hakonu4ysayem Ha MazHIMHIt cmpiyyi.
Bunyckasca Kuiscbkum padio3aso0om 3a Ha38040

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



PoboTu, HEMPOKOMII' 0Tepu
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po3pobserHo y 1988-1989 pp. Ha ocHosI ideonoaii
aHcambieBux CMoOXACMUYHUX Helipomepesx.
KepisHux po6im E.M. Kyccynb. Biooin

M.M. Amocosa. llepwuii makem Helipokomn'tomepa
(1989 p.) 6ys cmsopeHuli Ha BIMYU3HAHIL
eflemeHmHil 6a3i ma A8/18 c060k0 NPUCMABKY

00 nepcoHanbHo20 KomMn'tomepa

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

i b
3acHosHuUK 6ioKibepHemuku 8 YkpaiHi
Mukona Muxatinosuy Amocos nio 4ac 0onosioi Ha
cemiHapi 8 Incmumymi kibepHemuku AH YPCP.
70-mi pp. XX cm.

The founder of bio-cybernetics in Ukraine
Nikolay Amosov at the seminar in the Institute
of Cybernetics, AS Ukr.SSR. 70th of XX century

OcmanHil 8izum Mukonu Muxaiinosuya Amocosa
8 IHcmumym kibepHemuku im. B.M. [nywkosa
HAH Yxpainu. 3nisa Hanpasgo: I.I. ®edyeHKo,
T.H. batiduk, J1.M. Kacamkixa, M.M. Amocos,
C.A. Apmukyya (3a Amocosum), A.M. KacamkiH
(Ha nepedHbomy nnaHi), B.I. [puyeHko,

J.A. Paukoscbkudl, B.B. Jlykosuy, C.A. Tanaes,
A.Jl. lonbyes. bepeseHs 2001 p.

The last visit of Nikolay Amosov to the VGIC NASU. 1 v Oocip - ccrue»

From left to right: G.Fedchenko, T.Baydyk, : R ocosa 13 TliCHia odHozo

L.Kasatkina, N.Amosov, S.Artykutsa (behind N e s -, : f.f?’.’.#’.%f?%@.

Amosov), A.Kasatkin (at front), V.Gtitsenko, : The person to whom we have entrusted our hearts
p

D.Rachkovsky, V.Lukovich, S.Talaev, A.Goltsev. (words about Nikolay Amosov from the letter of one

March, 2001 of grateful patients)

Y HacmynHux makemax Helipokomn'tomepis Bukopucmosysanacs
6inbw dockoHana enemeHmHa 6asa. Y 1992 p. cninbHo 3
AnoHcbKoto ipmoto «WACOM» 6yno po3pobieHo U
eKcnepuMeHmMasnbHo nepesipeHo Ha 3a0a4ax po3ni3HaBaHHA
06pasis ocmakHili sapiaHm Helipokomn'tomepa

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

Cnispo6imHuku 8i00iny IHcmumymy KibepHemuKu
AH YPCP, sxum kepysas M.M. Amocos, B.M. benos i
E.M. Kyccyno (npasopyy) comytoms nepwuti y CPCP
asmoHomMHul mpaHcnopmuul po6om «TAUP» do
«npozynsaHKu». Pobom 587178 c06010 MPUKOAICHUL
camoxioHuli 8130K i3 cucmemoto damyukis. 1975 p.

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». [locnioxeHHs
i il yOOCKOHANEHHS an20pUMMIB KepyBaHHs pobomom
nio yac pyxy 8 npupodHomy cepedosulyi 6yo
npodosxeHo 8 1984-1986 pp. Ha makemi «MABP».
s po6oma npoBodunacs 3a 3aMoBIEHHAM
Minicmepcmsa o6opoHu CPCP i 6yna cnpamMoBaHa Ha
CMBOpPEeHHA aBMOHOMHO20 poboma, 30amH020
YinecnpAaMoBaHo nepecysamucs 8 yMosax CKNAaoOHoi
nepeciyeroi micyesocmi. 1984-1986 pp.

: The robot «MAVR». Research on algorithms o | R

i improving for the robot control during its moving in : ;
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




BpyyerHs opdeHa JleHiHa IHcmumymy g

KibepHemuynuii yenmp HAH Ykpainu, cmsopeHHA K020
3adymas B.M. Mywrkos we 8 1972 p., 6ys op2aHizosanuli 8
1992 p. lonosHa opzanizayia Ljeumpy — Incmumym Kibep-
Hemuku imeHi B.M. Inywkosa HAH Ykpainu. leHepanbHulii
dupekmop Uenmpy i dupekmop IHcmumymy - akademik
I.B. CepeieHko. 2003 p.

Cybernetic Center NASU planned by V.Glushkov in 1972 was
organized in 1992. The main organization — VGIC NASU,
General Director of the Center and Director of the Institute —
academician I.Sergienko

KiGepHemuku AH YPCP. |

Ha cuyeni — nepwuii cexpemap LK K1Y
[1.10. Uenecm, dupekmop Incmumymy &
B.M. [nywkos, cekpemap napmxomy &

Incmumymy I.B. CepeieHko. 1969 p.

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
I Sergienko. 1969

Y 1996 p. Bikmopy Muxatinosudy [nywxosy |
6ys10 npucyoxeHo medans «llioHep
064uC108a/1bHOT MexHIKU» MiXHAPOOH020
Komn'tomepHo2o mosapucmsa (IEEE Computer
Society). Medanb 8py4eHo OpyUHT B4eHO20
In the 1996 Victor Glushkov was awarded
by the medal «Computer Pioneer»
of the international IEEE Computer Society.
The medal was given to Glushkov's wife

dlgtal Automation of

Computer Architeciure
Awardad

|I|.'I"IE'|"'l

FHHHJHEE

Mam'asmHuk Ha mo2uni
Bikmopa Muxaiinosuya [nywkosa.
batikosuii ysuHmap. Kuis 3

Victor Glushkov's gravestone
at the Baykove cemetery in Kiev !




CeBeponmoHeIlbKUNA
IIEHTP IIPOMUCIIOBOIL
CUCTEMOTEeXH1Ku

1956 p. y CeBepoaoHeLbKy OyNno CTBO-
S; peHo tinito MoCKOBCbKOrO creLianbHo-
roO KOHCTPYKTOpCbKOro Gtopo 245
(CKB-245), a 3 1960 p. — HaykoBo-foCHiAHWIA
THCTUTYT Kepylounx 06YMCIIOBANbHUX MALIMH
(HAI KOM) - moryTHi0 opraHi3aliito 3 po3pobku
Ta BUKOPUCTAaHHA Kepytoyoi 064uciioBanbHOT
TexHiku. [lapanenbHo po3noyanocs Cchnopy-
[xeHHs CeBepofoHeLbKOro npunafobyaisHoro
3aBody, Wo 3asepwwunocs 1960 p. Kapposuii
CKIaf LMX opraHisaLin hopMyBaBCcs NPaKTUYHO
MOBHICTIO 3 Monoaux (axiBLiB — BMMNYCKHMKIB
By3iB Mocksu, JleHiHrpaga, Kuesa, Xapkosa,
JlbBOBa, TaraHpora, Ogecn Ta iHWMX MicT. Bu-
HATKOM Oy aupekTop tinii AHgpiit OnekcaHp-
poBuy HoBoxatHilt i loro 3actynHuk Bnagucnas
BacunboBny Pe3aHoB, HayKOBMIi KEPIBHUK BU-
KOHYBaHUX PooiT.

CTpmkHeM iXHbOT HAyKOBO-TEXHiYHOT moni-
TWUKM CTana ifes CTBOPEHHSA CepiiHO-CNPOMOX-
HUX 3aCc06iB Kepyloyoi 06YMCNioBaNbHOT Tex-
HiKM ans pisHMx 06'ekTiB aBTOMaTM3auii. Ha ii
OCHOBI Nig KepiBHuUTBOM B.B. Pe3aHoBa byno
pO3po06/IeHO i1 peani3oBaHO KOHLEMNLio €au-
HOT, (yHKLiOHaNbHO MOBHOI arperartHoi (Mo-
BYNbHOT) CUCTEMM TEXHIYHMX i NPOrpaMHUX 3a-
Co6iB Kepyloyoi 06YMCNiOBaNbHOT TEXHIKM Ha
6a3i €fMHUX KOHCTPYKTUBHO-TEXHONOMTYHMX
piweHb. KoHuenuis nepepbayana MoXaMBicTb
NPOEKTHOrO KOMMOHYBAHHSA K TEXHIYHUX, TaK i
nporpamHux 3acobis pns 6aratopiBHEBMX
CUCTEM KepyBaHHs npouecamu Oyab-sKoi
CKNAAHOCTI Ta NpU3HaYeHHs. BoHa 3anuwmuna-
C He3MiHHOW AOHUHI. Takui nigxig Uinkom
cebe BMMpaBAAB, OCKiNbKM 3abe3neyns CTBO-
PEHHA MOBHOTO KOMMeKcy 3aco6iB cucTemo-
TexHiku, T0OTO 3acob6iB pns nobynoBw
Halpi3HOMaHITHiWKUX iHhopMaLiliHO-Kepyto-
YMX CUCTEM AN TEXHONOFIYHUX MPOLECIB VY
NpOMMUCIOBOCTI 1 06'eKTiB eHepreTuku. Moyu-
Hatoum 3 1965 p., NONWUT HA HUX Pi3KO 3pOCTaE.
TexHiyHi 3acobu, po3pobneHi B CeBepoaoHeLb-
Ky, BUTOTOBAAANCA Ha 18-Tu BENMKMX 3aBofax
PagaHcbkoro Coto3y. CeBepofOHeLbKe HayKO-
BO-BUPOOHMYE 06'€AHAHHA «IMMynbC», CTBOpE-
He Ha 6a3i HAI KOM, cTano ocHOBHUM BUMKO-
HaBLEM HaWGiNbWKMX CO3HUX HAPOAHOrOCMNo-
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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 «Impulse», 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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AapCbKuUx i 06OPOHHKUX MpOrpam, Wo noTpeby-
BaJ0 PO3BUTKY WOr0 HayKOBO-TEXHIYHUX i BM-
poOHUYMX noTykHocTel. [o 1985 p. B «IM-
nynbCi» Ta Moro dinisax npautosano 12 Tucsy
cniBpo6iTHMKiB. KinbKicTb cTBOpEHMX y mpo-
MWUCNOBOCTi Ta EHEPreTULi CMCTEM 3 BUKOPUC-
TaHHAM TexHiku, po3pobneHoi B «IMnynbci» B
Ti poKW, nepeBuwmna fecatb TMcAY. bansbko
TUCAYT NPOEKTHUX KOHCTPYKTOPCbKUX Gtopo Ta
HayKOBO-[0CNIAHNUX THCTUTYTIB CTann napTHe-
paMu-aboHeHTaMu, 3 KoTpumum «IMNynbC»
B3AEMOJifIB NPU CTBOPEHHi CUCTEM KEPYBaHHSA.
Lle nano 3mory ToYHilwe BU3HAYMTU BUMOTU A0
3acob6iB Komn'toTepHOi aBTOMaTU3auii, rpyH-
TOBHO MiABUWMTM iXHI TeXHiYHWUI piBeHb,
3000yTU BWUCOKMIt aBTOPUTET B OAHOMY 3
HaNaKTyanbHilWNX HANPAMIB HayKW i TEXHIKW.

Y pe3ynbTati 31 ckpoMHoi dinii, npusHayeHoi
ONs Komn'loTepHoi aBToMaTtm3auii JlucuyaHce-
Koro xiMKoMmGiHaTy, BMpOC/ia MOTyXHa oOp-
radizauis, uo 3abesneyuna cBoimu po3pobka-
MU OCHalWeHHsA 6araTbox TUCAY Kepylouux
cucTem, ctBopeHux y 60-80-Ti poku XX cT. B
CPCP. Tak y [oxbaci, nopsag i3 LeHTPOM
XiMi4HOT NPOMUCNOBOCTI, 3'ABUBCA LEHTP Npo-
MUC/IOBOT CUCTEMOTEXHIKMU.

Y pokun «nepebynosu» Ha 6a3i HaykoBo-BU-
pobHuMYoro ob'egHaHHs «IMnynbc» Gyno opra-
Hi30BaHO AKLiOHEpHe TOBapuCTBO «IMNynbCy.

HeBennyka rpyna npoBigHWX cneuianicTis,
wo copmyBanacs Le B nepiof CTaHOBNEHH:
«Imnynbcy», 3ymina B ymoBax mu6okoi npo-
BiHWIT 34icHUTK, 30aBanoca 6, HEMOXuBe —
3i6patu i 3rypTyBaTn HaBkono cebe GaratoTu-
CAYHUN KONEKTUB OAHOAYMLIB, HACHAXEHUX
OJAHi€I0 METOI, — CTBOPIOBATH i MOCTiHO BAOC-
KOHa/BaT 3aco6M KOMN'IOTEPHOT aBTOMATy-
3alii TexHoNOriYHMX npoLecis i 06'ekTiB eHep-
reTUKW, B TOMY YMC/i TaKUX BignoBifanbHMX i
CKNafHMX, AK aTOMHi CcTaHLii.

MoHap TPMALATL POKiB CaMOBifAaHOT i HATX-
HEHHOT npaui KONeKTUBY CEBEPOAOHELbKOMO
«Imnynbcy» Oynu BignaHi cTBOpeHHIO 3acobis
cuctemotexHiku I, IT, IIT i IV nokoniHb, B TOMy
yuncni 15 TUNiB Kepyloymnx MallmnH.

Lle ctano moxnuBMM TOMY, WO TPYZOBUIA
KONEeKTUB O0YONOBaNM CNpaBXHi nigepn —
TBOpYi, iHiLiaTUBHi i1 BignosiganbHi. I Takumu
JI0AbMW  CTaAU He NpU3HAYeHi «3ropu»
KEpiBHUKM 3 BUCOKMMW 3BAHHAMM, a BNACHI
cneuianictu. B nepuwy 4epry ue AupekTop

«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, IIT 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



«Imnynecy» Auppii Onekcangposuy Hoso-
XaTHil i He3MiHHMIA HAaYKOBWiA KepiBHWK Bna-
aucnas BacunboBuy Pe3aHosB.

A.0. HoBoxaTHil no4yaB TpyLOBMIA WNAX HA
HoBo-lpo3HeHcbKoMy HathTonepepo6HOMY 3a-
BOAi iH)XXeHepoM, MOTiM OyB HaYaNbHUKOM Lie-
Xy KOHTPONbHO-BUMiplOBaNbHUX NpUnagie i
aBToMatnkn (1952-1958). 3 1958 p. cTaB
npauioBat B JlucuyaHcbkin ¢inii IHcTutyTy
aBToMaTuku [epxnnaHy YPCP, 3 1959 p. — ito-
ro AUpeKTop. 3aBAAKW €HEPritHUM 3ycUANaM i
BUCOKOMY opraHisatopcbkomy TanaHty A.0. Ho-
BOXaTHbOro (ifif WBMAKO pO3BMBanacs, yc-
NilWHO BMKOHYBana psA 3aBfAaHb MO AepiKaB-
HUX nporpamax. Y 1964 p. ¢inis nepersopu-
nacs Ha HayKoBO-fOCNifHUA IHCTUTYT Kepyto-
4ux 06YMCNIOBaNbHNUX MalWH, @ 3 1972 p. cTa-
Na HaiGinbwmm y KpaiHi HaykoBo-BUPOOHU-
4uM LeHTpoM «IMnynbey, Wo 06'efHYE HU3KY
BEJIMKUX HayKOBMX OpraHizaLiit i BUpoOHUUNX
nignpuemcTs. bynyuu reHepanbHUM AUpeKTo-
pom o6'egHaHHA, A.0. HoBoxaTHiii mopsg i3
rocnofapcbKo-BUpo6HUYOLKD cdepoio ycmilHo
KepyBaB HW3KOK HayKOBO-JOCNifHWUX PO3po-
OOK i BNPOBAAXKEHHAM X Yy HaNBaXAMUBIWMX i
VHiKaNIbHUX CMCTEMaX KepyBaHHS, TAKUX AK aB-
TOMaTM30BaHa CUCTEMA KepyBaHHs, pe3epBy-
BaHHA 1 NpoAaXy KBWUTKIB Ha aBianiHisax
kpaiHu «CupeHa» (1968-1973), aBToMaTn30-
BaHa cucTema KepyBaHHA «Onimniaga-80»
(1976- 1980), cucTteMa HazeMHUX i NONLOTHUX
BUNPOOYBaHb KOCMiYHUX 06'ekTiB «TEMI»
(1973- 1979). bpaB y4acTb y BNpoBagKeHHi
po3po6ok HBO «IMnynbcy» y LEHTPi NigroToB-
KM KOCMOHABTIB i B L€HTPi KepYBaHHA No/bO-
Tamu (1979-1985). Ha ocHOBi BMKOHaHUX
po6iT nigrotyeas i ycniwHO 3axMCTUB KaHAM-
AaTCbKy Auceptauito (1974).

A.0. HoBoxaTHii — MoOYecHWin rpoMapsfHuH
CeBepoaoHeLbKa, HAaropoAXeHUin Mefansmm «3a
6oWoBi 3acnyruy, «3a Mepemory Hag Himeyyu-
HOl B Benunkii BiTunsHsHii BiliHi», «3a B3aTTA
bepniHa» (1945), opaeHamu TpynoBoro YepBso-
Horo npanopa (1966, 1976), }oBTHeBOi peBo-
nwouii (1971), [pyx6u Hapogis (1981), Bitums-
HAHOT BiHM IT cTyneHs (1986). Mae MoyecHy
rpamoty [pe3upaii BepxoBHoi Pagu YPCP
(1986). Nlaypeat npemii Pagu Miictpis YkpaiHu
(1979).

B.B. Pe3aHoB 6paB aKTUBHY y4acTb y thop-
MyBaHHi i peanisauii ranyseBux, COI3HUX,
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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 — «Impulsey,
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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MiXHapOAHUX NpOrpaMm CTBOPEHHA i BMpo-
BaZXKEHHS Kepyto4oi 064UnCoBaNbHOT TEXHIKY,
KepyBaB HaiBaXNMBiWMMK po3pobKamMmu B Liii
cepi B CPCP. Came BiH 3ymiB M06iNi3yBaTu Ko-
JIEKTUB Ha po3po0OKy 3aco6iB cUCTEMOTEXHIKM,
CTBOpUTU aTMocdepy TBOPYOCTI, 3aXOMIEHOCTI
HOBOIO CMPABOI0, HaBMLOT CAaMOBifAAHOCTI.

Y 1954 p. B.B. Pe3aHoBa npu3HayaioTb ro-
JIOBHUM KOHCTPYKTOpPOM ArperartHoi cuctemu
3aco6iB 064nCiOBaNbHOT TEXHiIKM (pociicbKoto
moBoto ACBT — ArperatHas cucTema Cpeacts
BbIYMCUTENBHOW TEXHUKM). PO3p06Ka BUKOHY-
Bafaca 3a COW3HUM MJAHOM, MaWWUHK
«M-1000%», «M-2000», «M-3000» Bunyckanucs
cepiitHo Ha KuiBcbkomy 3aBoai o6uucnioBans-
HUX Kepylouux MawwuH, CeBepofoHeLbKOMY
npunapgobynisHomy, Toinicbkomy 3aBoai Kepy-
loynx obumcnioBanbHUx MawwuH. Ha 6asi
«ACBT» BueHi Ta iHXeHepu CTBOPUIN psf CUC-
TeM KepyBaHHs rocrnoAapCcbKoro Ta 000pOHHOM0
3Ha4YeHHs, cepef HUX — BifloMa CUCTeMa pe3ep-
BYBaHHA Miclb Ha aBianiHisx «CupeHa» — nep-
la peanbHo filoya cuctemMa MacoBoro obcnyro-
BYBaHHH.

3 1968 p. B.B. Pe3aHOB — ronoBHUN KOH-
CTpyKTOp cCimeilcTBa Mmopenein «M-6000»,
«M-7000» «ACBT M, wo cTtanu ceoro yacy 6a-
3010 A NOOYAOBM CUCTEM KepyBaHHA mpole-
CaMu NpaKTMYHO B yCix chepax HapoJHOro roc-
nopapctsa i B pagi o6opoHHux ranysen CPCP.
3a pecATb pokiB cepiitHoro BMpoGHMUTBA
KuiBcbkuii 3aBof 064YNCIIOBANBHUX KEPYIOUYMX
MawuH, CeBepofoHeLbKUIA NpUNagobyaiBHMIA i
Toinicbkuit 3aBof Kepytounx 06YMCIIOBaNbHUX
MallWH BUMYCTUAM NOHa 18 TUCAY KOMNIEKCIB
«M6000», Ha ix ocHOBi cTBOpeHO binbwe 15 Tn-
CAY CUCTEM KepyBaHHS.

Y 1976 p. B.B. Pe3aHoB cTa€ 3aCTynHMKOM
reHepasbHOr0 KOHCTPYKTOPA CUCTEMU MasuX
eNeKTPOHHUX 00YMCIOBaNbHIUX MAWKH (poCiii-
CbKOI MOBOI — CUCTEMA MasbIX 3NEKTPOHHBIX
BbIYMCAUTENbHBIX MawuH, CM 3BM). BoHu
NpuiAWAM Ha 3MiHy MawuHam «M-6000» —
«M-7000».

Ynpoposx 1978-1987 pp. BiH — ron0BHUI
KOHCTPYKTOP HafBUCOKOMPOAYKTUBHUX Teo-
hi3n4HUX 064YMCNIOBANBHUX KOMMNEKCIB arpe-
raTHOi cuCTEMM 06YUCNIOBANBbHOT TEXHIKM Ha
CTpYKTypax, Wwo nepebynosytotbcs («MC-2000,
«[C-2100», «C-3000» 3 NpoAyKTUBHICTIO Bif
1 go 3 mnpg onep./c). Po6oTta BUKOHYBanacs

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



3a 3aBaaHHaAM Pagm Minictpis CPCP 3 meTtoto
3abe3neyeHHs [OCNimKEeHb MPUPOAHUX pe-
cypciB 3emni Ta ii KOCMiYHOTO 30HAYBAHHS.
3 1981 no 1989 p. B «IMnynbci» BUrOTOBUAM
150 komn'toTepHux KomnnekciB «MC-2000y, Aki
i poci eKkcnnyatyloTbcs B LEHTpax 06poOKMU
KocMiyHOT iHhopMaLLii, y rigpoakycTUYHUX cuc-
Temax cnewianbHOro Npu3HayeHHs ToLo.

Y 1984-1991 pp. B.B. Pe3zaHoB npaLtoBaB
3aCTYMHUKOM TeHEepaNbHOro KOHCTPYKTOpa
CUCTEM KepyBaHHA aTOMHUMU eNeKTPOCTaH-
LMW, TONOBHUM KOHCTPYKTOPOM MpOrpam-
HO-TeXHIYHUX KOMMJIEKCIB A1 0COGMBO BaX-
nmBKX 06'ekTiB. MMepwa yepra po3pobKuU Hap-
HAAiMHUX NPOrpaMHO-TEXHIYHUX KOMMJIEKCiB
Oyna npuitHaTa [lepaBHOW KoMicielo B
1990 p. Kepytoyi komnnekcu uboro npodinto i
Tenep € OCHOBHOI NpofyKLiel AKLiOHepHOro
ToBapuctea «Imnynsc». Haropopxenuii oppe-
Hamu 3HaK nowaxu, TpynoBoro YepBOHOrO Npa-
nopa, YXoBTHeBOi peBontoLii, JleHiHa.

baratbMa Haropofamu BifiMiyeHi NpoBigHi
CNiBpo6iTHUKM «IMNyNbCy»:

KoctensHcbkut Bonogumup Muxainnosuy.
[0NI0BHUMI CXeMOTeXHiK Ha BCiX eTamax Moro
po3BUTKY. ABTOP CUCTEMOTEXHIYHMX KOHLen-
Ui i NpOeKTiB, KNKYOBUX TEXHIYHMX i mpor-
pamMHUx 3aco6is, cTBopeHux y «Imnynbci». Ha-
ropoAXeHun opaeHom TpyaoBOro YepBOHOrO
npanopa;

ComkiH Bonogumup Muxannosuy. KoH-
CTPYKTOPCbKO-TEXHOMOriYHi pilleHHs, po3pob-
NIeHi nig Moro KepiBHULTBOM, ByN NPUIAHATI K
cTtaHpapTv B «IMnynbci» i MiHicTepcTBi npuna-
pobynyBaHHA Ta cucteM KepyBaHHs CPCP y
LinoMmy npu CTBOPEHHi 1 BUpobHULTBI 3ac06iB
00YMCcNioBaNbHOT TEXHIKM Ha MiANpPUEMCTBAX
rany3i. Jlaypeat npemii Pagn MiHictpis YPCP;

ConoukiH JleoHin OnekciitoBuy. YyacHuk Be-
NNKOT BiTYM3HAHOT BiiHM. He3MiHHMI KepiB-
HUK poOiT 31 CTBOpeHHs 3acobiB 3B'A3KY 3
06'eKTOM yCix NoKoNiHb iH(opMaLiitHo-Kkepyio-
Yux 06YMCNIOBANBHUX KOMMEKCiB, po3pobie-
Hux y «Imnynbci». HaropomkeHui oppeHoM
YoBTHeBOi peBontoLii i Mmeganamu;

06yBaniH Mwuxaitno IBaHOBMY. 3aCHOBHUK
CeBepopoHeLbKOoi WKOAN CUCTEMHOTO 1 MpUK-
NafHoro nporpamyBaHHsA. HaropogeHuii meaa-
namu: «3a gobnecHy npauiox» i «BetepaH npadi»;

BuHokypoB Bonogumup [eHHapitoBuy.
CucteMHMA nporpamicT, WO 3yMiB NpOTATOM
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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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TPUALATH POKiB 3abe3neynTu He3anexHicTb
«IMnynbcy» B rany3i CTBOpeHHA nporpam-
HO-TEXHIYHUX KOMMJIEKCIB Kepytouoi TeXHikK;

Iten6epr Inns I3painboBuy. KepyBas HM3KOI0
nigpo3ginis «IMnynbcy», WO BMKOHYIOTH KO-
YoBi PO3pPOOKM, OpraHi3aTop BEANUKUX MPOEKTIB,
YYaCHUK CTBOPEHHSA CUCTEMU OMEPATUBHONO Ke-
pYyBaHHSA, TONOBHUA KOHCTPYKTOP YHiKanbHOi
GaratomallnHHO1, GaratopiBHEBOT CUCTEMU Ke-
pyBaHHS COpPTYBaNbHUM KoMnnekcom bpartcbko-
ro NiconpoMWUCA0OBOro KOMGiHATY, rof0BHMIA
KOHCTPYKTOp Kepytounx komnnekcis «M-6000» i
«CM-2», BMCOKOMPOAYKTUBHUX CUCTEM, sKi ne-
pebynosytoTbes, «MC-2000» i «M1C-2100»;

Bwwusues leHHapin BacunboBuy. YdacHUK
Benukoi BitunsHsaHoi BiitHu. Po3pobnioBay 3a-
nam'aTOBYlOYMX MPUCTPOIB Pi3HOTO MpU3Ha-
YeHHs Ans BCix po3pobok «Imnynbcy». Haro-
pOAXeHun oppeHoMm TpyaoBOro 4epBOHOrO
npanopa i megansamu;

[leitHeko Bacunb MukutoBuy. [0NnoBHUNI
KOHCTPYKTOP i KepiBHUK pobiT i3 cuctem eHep-
ro3abe3neyeHHs BCiX NpoBefeHUX po3pobok;

Kot Bonogumup Nocunosuy. Po3pobus cuc-
TeMy aBTOMATUYHOTO NPOEKTYBAHHA MPOAYKLIi
«Imnynbcy». HaropogxeHuin opgeHom Tpyno-
BOTO YepBOHOIO Mpanopa i Mefansimu;

benikos Eayapn TumodiinoBuy. 3ailicHioBaB
KOOpAMHaLilo AiANbHOCTI [EKiNbKOX HayKo-
BO-J0C/iAHUX THCTUTYTIB Ta KOHCTPYKTOPCbKUX
610po, @ TaKOX OfMHAAUATY CepiiiHUX 3aBOAiB,
o BXoAunu fo cepw iHTepecis «IMnynbcy»;

bapabaHos Bonogumup AHapiitosny. lonos-
HUWI1 KOHCTPYKTOP neplioi Kepyiouoi obuunchto-
BaJIbHOT MaWWHK A1s NpsAMOro uMcpoBoro Ke-
pyBaHHA «ABToOnepatopy». Po3pobatosay npo-
LeCOPHUX YaCTUH O00YMCIOBANbHUX KOMM-
NeKciB, npoekToBaHux y «Imnynbci». Haropo-
JXeHun oppeHom TpymoBOro 4epBOHOro npa-
nopa i meganamu;

Jinmancokuit Tom IBaHoBuY. KepiBHuK pobit
3 BUPiLIEHHSA Npobnem HafiNnHOCTI, BKOYAKOYM
eTanun po3pobKW, BUrOTOBNEHHS i ekcnnya-
Tauii BMpo6iB. ABTOpP KOMMIEKCHOT cUCTeMH
KepyBaHHA AKicTio Ha «IMnynbCix.

Moasur monoaux TanaHTiB Ha3aBXAW 3anu-
WKUTbCA B icTOpii 064MCNIOBaNbHOT TEXHIKU.

AkuioHepHe ToBapucTBo «IMnynbe» yeniwHo
NpOJOBXYE CNaBHi CnpaBu CBOIX nonepej-
HuKiB [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.



TPpUOIIATE POK1iB caMoBigmaHol mparli
HBO «IMIIynsc>». CeBepoOmoOHeIIbK

Thirty years of selfless work
of SPA «Impulse». Severodonetsk

Bacunvosuy PezaHos Bnaducnas.

3 1958 no 1995 pik HayKoBUL KepiBHUK
HBO «Imnynscy (paHiwe Cesepo-
OoHeybKa ¢inis CKb-245
Minicmepcmsa npunadobysarHs CPCP)

\ Vladislav Rezanov, scientific advisor
of the SPA «Impulse» (previously
Severodonetsk branch of the SDB-245
of the Ministry of instrument building
of the USSR)

AHOpiti OnekcaHoposuy
Hosoxamwili — opeanizamop i
- 2 e LT B 5 He3MiHHul dupekmop 3 1958
T e R ! no 1987 pp. HBO «Imnynbcy»

- 1= T Andrey Novokhatny -
v the organizer and irreplaceable

director of the SPA «Impulse»
from 1958 until 1987
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Cucmema «Asmoducnemyep» Ha amiaqyHomy
BUPO6HUYMBIT JTUCUYAHCbKO20 XiMIYHO20
Komb6iHamy. [lepsicmok cesepodoHeybKUX
cucmemomexHikis. [Todamok 60-x pp. XX cm.

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

Gepum-mpaH3ucmopHa MawuHa nepsuHHoOT

nepepobku iHgopmayii «MINMN-1» mpupisHesoi
cucmemMu onepamuBHo20 KepysaHHs BUPOBHUYMBOM
cucmemu COY-1. lMoyamok 60-x pp. XX cm.

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

Kepytoya mawuHa «Asmoonepamop».
Mepwuii y konuwHsomy CPCP yugposudi pecynsmop.
Kineyb 60-x pp. XX cm.

Control machine «Avtooperator»,
the first in the former USSR digital regulator.
The end of 60th of XX century

Depum-mpaH3ucmopHa Kepytoya mawuHa «YM-1»
cucmemu «COY-1» Ons yeHMpani308aHO20 KOHMPOIIO
(i aBMoMamuyHo20 KepysaHHs 8 cucmemax
KoMnJleKcHoi asmomamu3ayii azpe2amis 1 yexis.
60-mi pp. XX cm.

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

HanisnposioHukosuli 064ucI08aIbHUL KOMNJIGKC l I! " :;--.-: : !
«M-3000» azpezamHoi cucmemu 3acobis T S
o6yucnsansHoi mexHiku «ACBT».

KiHeuyb 60-x pp. XX cm.

The semiconductor computing complex M-3000
of the aggregate computer system ASOT.
The end of 60th of XX century

Gepum-mpaH3ucmopHa KOOpOUHY4a
o64ucnosanbHa mawuHa «KBM-1» cucmemu «C0Y-1»,
AKa 06'€dHye mawuru «MIMMN» ma «YM-1» 8 €OuHy
6azamopisHesy cucmemy. 1968 p.

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

Kepytoda mawuHa Ha mikpocxemax «llapamemp»
[loyamok 70-x pp. XX cm.

The control machine on microchips «Parametr».
The beginning of 70th of XX century

06y4ucntosanbHa kepyrya cucmema «M-6000» cucmemu
«ACBT-M» (MoOepHi308aHoT). «Po604a KOHAYKA» B
6a2amb0x MUCAYAX Kepylo4ux cucmemax i KOMNIEKCig
PI3HOMAHIMHO20 NpuU3Ha4eHHsA. 70-mi pp. XX cm.

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




BucokonpodykmugHuli 064uca0B8anbHUL KOMNIEKC
Ha BIC «[1C-2100» npoOdykmusHicm
1,5 mspo onep./c. 80-mi pp. XX cm.

The highly productive computing complex PS-2100 on
BIS with the productivity of 1,5 billion operations per
second. 80th of XX century

JlsonpoyecopHuli kepyto4uli 064ucntosanbHul
komnnekc «CM-2M» cucmemu «CM IBM».
80-mi pp. XX cm.

The double-processor control computing complex
SM2M of the SM-ECM. 80th of XX century

/JIsonpouyecopHuli kepyto4yul komnaekc «M-7000x»
cucmemu «ACBT-M». Halikpawe — «8opoex
xopowomy! Kineyb 70-x pp. XX cm.

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

Kepytoquti komnnekc «CM-1» cucmemu manux
mawuH «CM 3BM». 80-mi pp. XX cm.

The control complex SM-1 of the small
machine system SM-ECM. 80th of XX century

PezioHanbHUl 2e0¢i3uyHUl 064UCTIOBANLHUL
Komnnekc «[l1C-3000», npodykmusHicmio
3 mapo onep./c. Moyamok 90-x pp. XX cm.

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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MikpoenekTpoHlika

iKpoeneKTpoHika B YkpaiHi po3BuBanacs
M AK YacTMHA MiKPOENEeKTPOHHOT ranysi

Bcboro PagsHcbkoro Cotosy. Y 60-x — Ha
noyatky 70-x pokiB XX ctonitra y Kuesi 6yB
CTBOPEHMWIA i yCRilWHO npauoBaB MNOTYXKHUNA
LLeHTp MiKpoeneKTpoHiku — HaykoBo-B1poGHHYe
o6'egHaHHA «Kpuctan» i3 dinismm B iHWMX
micTax Ykpainu. Mpo MacwTtab BMKOHAHOI 3a
BiciM poKiB po6OTM — pO3ropTaHHs HayKoBMX
LOCNi)KEHb, CTBOPEHHS MaTepianbHoi 6asu,
R06ip KappiB — NepeKoHNNBO CBifYaTH Taki Lud-
pu: nobypoBaHo 148 Tuc. M2 niow, Ans pos-
MilleHH HayKOBO-AOCNifHMUX opraHizauin i
nignpuemcTs. Yci nabopatopii i 3aBoan Gynu
MOBHICTIO OCHallleHi HeoOXiaHOW TexHiKow. Ha
noyatky 80-x pokiB y «Kpucrtani» npauosano
noHap 30 Tucsy oci6. 06'eaHaHHs B 70-80-Ti pp.
BUMYCKaNo po3pobneHi HUM e iHTerpasnbHi cxe-
My (y Tomy uucni 6amu3bko 30 TUNIB BENMKMX
iHTerpansHux cxem (BIC)), knagiwHi komn'tote-
PU, KanbKyNATOPU, MiKPOKOHTPONEPH, MiKPOKOM-
n'toTepy Ta iH. YkpaiHCbKa MiKpoeneKTpoHika 3a-
6e3neymna ycniwHuii po3BMTOK Garatbox rany-
3eil NpOMUCIOBOCTI He Tinbkn YkpaiHu, a it Ko-
nnwnboro CPCP. Ti sukopuctosysanu ans cTso-
pEHHA UMbPOBOT pafioeNeKTPoHHOT anaparypu
NiTaKiB, pakeT, kopabnis, a TaKoX ANs BUTOTOB-
JIEHHs cy4acHoi nobyToBOT TeXHikM (pagionpuit-
Mayie, MarHiTooHiB Towo). Y 1974 p. , Hanpu-
Knaj, OfHUX TiNbKW KaNbKynaTopis Oyno suny-
weHo noHag 100 Tucsay. «Kpuctan» ctaB ronos-
HOtO opraHisauieto ans kpaiH Pagn EkoHomiyHOT
B3aemoponomoru 3 iHTerpanbHux cxem Ha MOT
TpaH3ucTopax (ckopoyeHo MOM Bigobpaxye
CTPYKTYPHWIA CKNAA TpaH3UCTOpa — MeTas, OKU-
CeNl, HaniBNpoBifHUK) — OCHOBHOTO Hanpsmy
po3sutky BIC. ¥ 70-x — Ha noyatky 80-x pokiB
i0ro NpoAyKLis TibKKM Aelio nocTynanacs aHa-
NOTiYHii 3axigHii.

HanpukiHui 80-x pp. yHacnifok xMbHOT Hay-
KOBO-TeXHIYHOT MONiTMKM (BONbOBE pilleHHs
MiHicTepcTBa enekTpoHHoT npomucnosocti CPCP,
WO MONArano y «COBETU3ALii» aMepuUKaHCbKO
TexHiku) «Kpucrany» 3myleHwii 6ys nepeitn Ha
KonitoBaHHs pocsarHytoro B CLUA, wo 3a3pa-
nerifb Npupikano Moro Ha BigcTaBaHHs. Mpote i
B «COBETM3aLii» Neplux amepuKaHCbKNX MiKpo-
npouecopiB «Kpuctan» 3ymie Big3HauMTUca —
po3pobneHi B 00'eaHaHHI it nepefaHi B cepiiiHe

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



BUPOOHWULTBO  BOCBMUPO3PALHI, a MOTiM
WiCTHAAUATMPO3PALHI MiKpOnpoLecopu npak-
TUYHO He BifpisHANMCA Bif 3apybiXHMX, WO
nigTeepguna nposeneHa B CLUA ekcneptu3a.

3a 3aBfaHHAM MiHicTepcTBa €NeKTPOHHOT
npomuciosocTi B 1970 p. 6yno cTBOpeHo nep-
wuit B CPCP i EBponi MiKPOKaNbKyNATOP Ha 4-X
BEJIMKUX iTHTErpaibHUX CXeMax i3 CTyneHem
iHTerpauii go 500 TpaH3MCTOPiB Ha KpucTani.
BIC BurotoBnsnu Ha gocnigHomy 3aBoai Hay-
KOBO-fOCNiAHOr0 iHCTUTYTY «Mikponpunagy,
CKknaganu Mmikpokanbkynatopu M. Ceitnosog-
CbKy, Aie po3miltyBanaca ¢inis Lboro 3aBoay.

Y HaykoBo-BupobHu4oMy 06'enHaHHi «Kpuc-
TaN» NPOBiAHOI0 HAyKOBOW OpraHisauieto OyBs
HaykoBo-gocnigHuii iHcTuTyT «Mikponpunagy.
Y 1972-1973 pp. TyT pO3ropHyin cuctemy Mma-
WWHHOTO NPOEKTyBaHHA Ha 6a3i «b3ICM-6» Ta
iHWKX KOMN'IOTEPIB, WO AaNno 3MOTy NPOEKTYBa-
T BIC 3 BMCOKMM cTyneHeMm iHTerpauii. Yac
po3pobku BIC ckopoTusca go 50-70 fHiB. [Ans
L4bOr0 CTBOPUIW CKAALHWIA KOMMIEKC Nporpam,
wo 3abe3neyyBaB npoLec npoekTyBaHHA BIC.
COTHi TMCAY iX KOMMOHEHTIB HeobXifHO 6yno
3'efHaTM Mix cobolo BignoBigHO A0 GyHK-
LioHanbHoro npusHayeHHs BIC i npu ubomy He
LOMYCTUTU XOLHOT MOMUIKH.

MoHTa ycTaTKyBaHHs, MiAroTOBKA i Hanaro-
[XYBaHHsA mporpam notpebyBanu HamnpyxeHoi
TPU3MiHHOT po60TH 3HAYHOT YaCTUHU KONEKTUBY
«Mikponpunagy» ynpopoBxk KifbKox MicAuiB.

Ins Bunycky Hoeux BIC HeobxigHo Gyno
po3poOUTU HE TiNbKM [AOCKOHaniWy cuctemy
MPOeKTYBaHHA, @ M NpPOrpecuBHiWi TexHO-
NIoriYHi npouecy, aki 3abe3nedyBanu 6 cTyniHb
iHTerpauii noHag 100 TuC. TpaH3MCTOPiB Ha
KpucTani Ta WBMAKICTb NepeMUKaHHA [0 Ae-
cATKiB merarepl. [lo TOro X A0BOAMIOCS NOYN-
HaTM 3 «YWUCTOrO apKywa» — BUKOPUCTATH
3axifHWUIM LOCBif yY€eHi Ta KOHCTPYKTOPM He Ma-
NI MOXKAMBOCTI, Ny6NiKaLii 3 LbOro NUTAHHA B
3apy6iXHii npeci Tinbku-Ho 3'sBUAKCS.

3a KOpOTKMii yac 6yi0 3MOHTOBAHO CyYacHi
«YUCTi» KIMHATU 31 CKNAAHUM TEXHONOMIYHUM i
BUMiptOBaNbHO-CKNAKANbHUM YCTaTKyBaHHSAM,
po3pobneHo i BNpoBafKeHO TEXHONOril Bu-
rOTOB/IEHHS JelleBUX MIaCTMacoBUX KOPMYCiB
BIC Towo.

Y 1974 p. Ha 3aBofi HaMiBNPOBiAHMKOBUX
npunagis HaykoBo-BUPOOHMYOrO 06'€fHAHHS
«Kpuctan» NOBHICTIO OCBOiNM TeXHOMOMYHUMA
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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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npouec BurotoBneHHa BIC i posnoyanu -
Bnepwe B YkpaiHi, CPCP i €Bponi — ix macose
BUPOOHULTBO.

«KpucTany ycniwHo Bnopascs 3 UMM Hener-
KuM 3aBaaHHaM. OpraHisauis 6e3nepepBHOro
LMKy pobiT — Bif, NpOEKTYBaHHA [O BUTOTOB-
neHHs BIC — pana 3Mory CKOpOTUTW CTPOKM
cTBOpeHHs Hosux BIC i 3aco6is mikponpole-
COPHOT TeXHIKMW, MIABUIMUTY TXHIO AKICTb, 3HU-
3UTW BapTiCTb.

Ynpogosx 1974 p. 6yno Bunywexo 200 Tuc.
BIC, 100 Twuc. kanbkynatopis, 200 Tuc.
KNaBillHUX MALIWH,

[lBaHapuATb poOKiB CTAHOBJEHHA NPOMUCIO-
BOi MiKpoeneKkTpoHiku B YkpaiHi (1962-1974)
nos's3aHi nepegyciM 3 im'am CraHicnaea
OnekcitoBuya MopanboBa. BiH Hapoguscs B
1929 p. y MonotoBcbky KipoBcbkoi obnacTi.
Micns 3akiHYeHHs wkonu B 1947 p. BCTYNUB HA
pagiotdakynsteT KuiBcbkoro nonitexHiyHoro
iHcTuTyTy. [lpautoBaB Ha KuiBcbkOMy «Apce-
Hani» iHXeHepOM-KOHCTPYKTOPOM 3 PO3poOKK
totoekcnoHometpie. Tyt C.0. MopanboB no-
3HailomMuBCA 3 BigoMuUM yyeHum B.€. Nawkaps-
OBUM, JOC/ifXKEHHA AKOTO BUABUINCA BYKE KO-
PUCHUMK ANsi PO3POOKM HaNiBNPOBiLHMKOBOTO
toTtoekcnoHomeTpa. Tak fons 3sena ioro 3 Nio-
AMHOLO, siKa Bigfana Kpali poKu CBOFO XWUTTA
BTiJIEHHIO FONIOBHOMO HAyKOBOMO JOCATHEHHS B
peanbHi 3acobu mikpoenekTpoHiku. ¥ 1962 p.
C.0. Mopanbos ouontoe ckpomHe Kb-3, i uepes
4OTUPU POKWU NEpeTBOPIOE MOro Ha MOTYKHUIA
HAI «Mikponpunagy». ¥ 1970 p. chopmyBanocs
HaykoBo-BupobHuye o6'eaHanHs (HBO) «Kpu-
cran». HOI «Mikponpunag» ctaB nposifHoO
opraHisauieto uboro o6'egHanHsA. Ha C.0. Mo-
panboBa, reHepasnbHoro gupektopa HBO «Kpuc-
Tan», NArna BenMyesHa BiANoBifaNnbHicTh —
BUOip HAyKOBOTo Hanpsmy, (GopMyBaHHsA Ko-
NIeKTMBY CNiBPOGITHUKIB, KOOPAMHALLA HAYKO-
BO-AOCNIAHMUX 1 [OCNi[HO-KOHCTPYKTOPCbKUX
po06iT 3 METOK BMNPOBAAXEHHS PE3yNbTaTiB VY
BenuKocepiiiHe BUPOBHMLTBO.

CamosigpnaHy npauio C.0. MopanboBa 6yno
BMCOKO OLiHeHO B 1970 p. — Oro Haropoguau
opaeHom Tpy[oBOro YepBOHOIO Npanopa.

Haiibnmxuum nomiyHnkom CraHicnasa Onek-
cinoBuya B Ti poku 6yB KoctaHTuH Muxaiino-
By Kponeseup (1932-1986) — 3acTynHuK au-
peKTopa, HayKOBMii KepiBHUK pobiT, BUKOHYBA-
HUX y «Mikponpunagi», a 3rogom — y «Kpuc-

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 «Crystal» 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 «Crystal».
He graduated from the engineering physics
department of the Kiev polytechnic institute.



Tani». BiH 3aKiH4MB iHXeHepHO-di3nYHUI da-
KynbTeT KUIBCBbKOTO MOMITEXHIYHOTO THCTUTYTY.
Mig KepiBHMUTBOM i 32 6e3nocepeHboI yyac-
Tio KoctaHTuHa Muxainnosuya npotarom fBap-
UATU POKiB OYyNM BMKOHAHI [OCHigKEHHS,
nos's3aHi 3 po3pobkoto i BUpoGHUUTBOM BIC,
3aKnafileHo npuHuMNM mobymoBM 3acobis
MiKpOENEKTPOHiKYM, peanizoBaHO TEXHOJIOriy-
HUN KOMMNJEKC 3 METOK BUMYCKY MiKpomnpoue-
copHux BIC pns amapaTypu HapofHoOrocno-
AApCbKOro i cnewianbHOro NpusHayeHHs. B oc-
TaHHi POKU CBOET AisANbHOCTI BiH 3aliMaBCs po3-
po6Koto TaK 3BaHux komniimeHTapHux BIC. Le
OAMH i3 HaWNEepCneKTUBHIWMX HanpsMiB Po3-
BUTKY MiKPOENeKTPOHHOT TEXHIKU.

KepiBHMKOM poGiT 3i CTBOpeHHs 6aratbox
BIC, y Tomy yncni BIC K1810 — 16-po3psgHoro
MiKkponpoliecopa, aHanora aMepuKaHCbKOro
Intel X86, 6ye Anbdpen Bitonbgosuy Kobu-
JIMHCBKUNA.

¥ 1962 p. A.B. KobunuHcbkuit 3akiHums Kuis-
CbKMIA NONITEXHIYHUIA THCTUTYT, 3 1969 p. cTaB
npautoBatn y HOI «Mikponpunagy». BiH 3po6us
BE/IMKMI BHECOK Yy PO3POOKY TEOPETUYHUX MK-
TaHb CTBOPEHHSA MiKpONpPOLECOpHUX 3aco6iB 06-
YMCNIOBaNbHOT TexHikM, B oOpraHisauin ix
cepiiiHoro BUpoOHMLTBA. 3 Liei Tematnku Anbe-
pen BiTonbaoBMY OTpMMaB BiCIM aABTOPCbKMX
CBimouTB. 33 Po3po0OKy i 3acTocyBaHHSA MiKpo-
npouecopHoi TexHiku [Mpe3ugis AH YPCP vy
1983 p. npucyauna A.B. KobunuHcbkomy npe-
mito im. C.0. Jlebepesa.

®aHaTuyHO BigmaHuit po6oTi, BiH He WKoay-
BaB CBOiX CW/1 i 340poB's. A BOHO Byno cepios-
HO nigipBaHo: oMy AoBenocs 6paTu yyacTb v
BUNPOOYBAHHAX NepLoi aTOMHOT 6oMOu, i Le
MOTiM MO3HAYMNOCA NOCTIMHUMU BUCHAKIUBU-
My 6onsiMu B cnuHi i cyrnobax. Ane BCix Bpa-
anu npauesgaTtHicTb, TBOpYMiA 3apag, on-
TUMi3M i MYXHICTb Li€i ntoguHm.

Nig kepiBHuuTBOM A.B. KoGUAMHCHbKOMO po3-
poGsieHo i BNpOBagXKeHO B cepiiiHe BUPOOHML-
T80 30 TuniB BIC 8-po3pAapHOro MikpOKOHTPO-
Jiepa, BUCOKOMPOAYKTUBHI 16-po3psAAHi MiKpo-
MPOLECOPHi KOMMJIEKTM i CIMENCTBO OAHOKPHUC-
TaNbHUX KoMN'toTepiB. BoHu cTanu nepwmmu y
BiTUM3HAHIN MiKpOENeKTPOHilli.

[0NI0OBHMM KOHCTPYKTOPOM HaniBnpoOBiAHN-
KOBMX 3anam'aToByloumx npuctpois y HAI
«Mikponpunag» 6yB Bonogumup MMaBnosuy
CupopeHKO — BiBOMMWIA y4eHUI y rany3i TBep-
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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-
pribory» 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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LOTiNbHOT enekTpoHiku. Mlig oro kepiBHUUT-
BOM i 3a 0coOucTOl y4acTio cdopMyBaBCs
HAYKOBO-TEXHIYHWI HanNpsM eHeproHesanex-
HUX 3anam'sToByoynx npuctpois. B.M. Cugo-
PEHKO OTpMMaB 74 aBTOPCbKi CBifOUTBA HA BU-
Haxopu i 6 nateHTiB iHO3eMHUx gepxas (CLUA,
OPH, BennkobputaHii 1a iH.).

3HayHunit BHecok y po3sutok HAI «Mikpo-
npunagy», a 3rogom i «Kpucrana» 3pobus Lok-
TOp TexHiYHUx Hayk npodecop Bonogmmmp
Metposny benescbkuit. Moro Tanaut i ca-
MOBiflaHa Npaus CNpUANU CTBOPEHHIO BaKy-
YMHOTFO YCTaTKyBaHHS i TOHKOMIiBKOBOT TEXHO-
norii, uexy i pagy NiANPUEMCTB 3 BUMYCKY
iHTerpanbHux cxem y Knesi, 3enerorpagi, Isa-
Ho-OpaHKiBCbKy, BiHHMUI, CBiTNOBOACHKY. Bu-
KOHaHi Nif KepiBHMLTBOM BYEHOrO KOHCTPYK-
TOPCbKO-TEXHOMOMYHI pO3pO6KM BNPOBAZXKY-
Ba/sincs Ha nignpuemcTBax Ykpainu, Pocii,
binopycii, a Takox B YropwwuHi. B.M. benes-
CbKWIA — aBTOp 273 HayKOBMX Npalb i BUHa-
xofiiB, ynpopox 1981-1988 pp. BiH npauio-
BAaB rOJIOBHUM TexHonorom MiHicTepcTBa
enekTpoHHoi npommucnosocTi CPCP.

[lns ocTaToyHOro nepexofy Ha HOBi TEXHO-
norii Ta ycTatkyBaHHA MOTPi6Hi Gynu Benuki
KaniTanoBKNafeHHs, Akux «Kpucran» He mas.
Lle npusseno po Toro, wo B 90-x pokax XX cT.
po3pobKK i npofyKLis 06'eqHaHHSA BXe BigcTa-
Banu Bif cBiToBOro pisHA. Po3nag CPCP i 3a-
TAXHa eKOHOMiuHa Kpu3a B YkpaiHi npussenu
4o Toro, wo «Kpucrtan» BTpaTUB pUHKK 30yTy
CBOET MpoAykuii, HeobxigHy iHaHcoBY
NiATPUMKY AepXaBu.

Hanpukinui 90-x pokiB rpyna cniBpo-
6iTHUKIB «Mikponpunagy» Ha voni 3 €.B. Yki-
HUM y3Anacs 3a BiPOAXKEHHA MiKpPOENeKTPOH-
HUX TexHonorii B YkpaiHi. LlinecnpsamoBaHicTts
i eHTy3ia3m 3pobuny, 3gaBanocs 6, HeMoXU-
Be. Po3noyana Bunyckatu npopykLuito — nepco-
HafbHi Komn'loTepu — HOBA MOryTHsa thabpuka
Ha 200-300 Tuc. Komn'loTepiB Ha pik, Hana-
TOAXYIOTbCA MiKpOENEeKTPOHHI TexHonorii,
Bi[JHOBJIIOIOTbCA 3B'I3KM 3 3aMOBHMKAMU Mpo-
LYKUiT AK B YKpaiHi, Tak i 3a pybexem, CI0BOM,
BUPOCTAE YKpaiHCbKuit «CunikoHOBMIA rany —
TaK Ha3Banu BiApPOAKYBaHWUI HAYKOBO-BMPOO-
HUYMI Komneke ioro TBopui [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.



Big «Mixponpunany>» 0o «CUI1XKOHOBOI'O ramn»

Cmaticnas Onekciliosuy Mopanbos.
Hapoouscsa y 1929 p. Opeaxizamop
MIKpoesieKmpoHHOi npomucaosocmi
8 YkpaiHi. llepwuli dupekmop HAI
«Mikponpunad» i 2eHepanbHull
Odupekmop «Kpucmana»

Stanislav Moralyov, born in 1929,
organizer of the microelectronic
industry in Ukraine, first director

of the SRI «Micropribor» and general
director of «Crystal»

MiHicmp enexkmpoHHoOi npomuciosocmi
A.L UokiH i C.0. Mopansos (y ueHmpi).
Kuis. Kineys 60-x pp. XX cm.

The Minister of Electronic Industry A.Shokin

and S.Moralyov (in the center). Kiev.

The end of 60th of XX century

HAI «Mikponpunad» — nepwe dimuuje i T
C.0. Mopanwosa. 1967 p.

SRI «Micropribor» - the first achievement
of S.Moralyov. 1967 il

lepwuti 8 €sponi i
MIKDOKA/IbKYNAMOP, -
po3pobaeruti y HAI ]

«Mikponpunaox. 1970 p.

| B 4 ¥
JocnioHe Bupo6HUYMBO 3 OCBOEHHS
Hosux 8upo6is BIC «[leHany.
HBO «Kpucman». 1969 p.

The experimental production
of new products BIS «Penal» at the SPA
«Crystal». 1969

AineHuys
e/leKmpompeHyBaHHs
MIKpPOKANbKYNAMopis
_E*_- % HBO «Kpucmanx». 1979 p.

The district of micro

calculators' electric

training at the SPA
«Crystal». 1979

'8 Lugpposuti cneyianizosaruti komn'tomep «Kues-67»,
cmsoperuti 8 IHcmumymi kibepHemuku AH YPCP.
lonosHul koHcmpykmop — B.[1. Jepkady.
Bukopucmosysascs npu 8upobHUYMBI Hanig-
nposioHUKoBUX NPUAIAdis, y HbOMY Bnepue 6y/o
peanizosaHo BUCOKUL piBeHb MOBU CNIJIKYBAHHS

1 38yKOBULI CYnpoBI0 MexHOI021YHUX Npoyecis

3 Memotro ix KoHmposo. 1967 p.

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

InmezpansbHa mikpocxema Ha KMOll-mpan-
3uUcmopax 3 pezynApHOK CMpPYKMyporo,
3 cepedHim cmyneHem iHmezpayii. 1970 p.

3 The integral micro scheme on
=i - KMOP-transistors with regular structure

- o i :and medium integration level. 1970
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] Lugposuii cneyianizosaruli komn'tomep «Kues-70», cmsopeHudl 8 IHcmumymi
£ H i KibepHemuku AH YPCP. [onosHuli koHcmpykmop — B.[1. [Jepkay. Bukopucmosy-
; BABCA NpU enioHHil mexHonoeaii supobHuymsa BIC. B IHcmumymi kibepHemukxu 3

" . donomozoto «Kues-70» 6ynu 3anucani mexkcmu 3 winbHicmio1 10000 nimep/mm2.
= 3a makoi wineHocmi 30 momig Benukoi padsHceKoi eHYuKI0Nedii po3mMicmuaucy

el ok el 6u Ha naowi yugepbrama py4yHo2o 200uHHUKa. 1970 p.

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 VV.Derkach. 1970

Pabpuka «Ksasap-mikpo».
Jlpy2e HapodxeHHs
MIKpOeneKmpoHiku 8 Ykpaiti.
Kuis, 2002 p.

The «Kvazar-micro» factory.
The second birth of
microelectronics in Ukraine.
Kiev 2002




Komm 'iorepuzanisa
KopabenbHUX
panioenexTpOHHUX
cucTeM

BupatHui opranizarop
BilcbKOBOT npomucnosocti CPCP

OCBiA  MigTBEpHXKYE, WO  yCmix

Oynb-AKOi BignoeiganbHoi poboTu 3a-

NeXUTb Bif, MOpanbHUX 1 AiNOBUX
AKoCTei ocobucrocTi, ii 3paTHOCTI oYonUTH i
3a6e3neynT BMKOHAHHA [OPY4YeHOi cnpasu.
Ane Taki 0cobucToCTi 3ycTpiyalTbCs AOCUTH
pigko.

JlloanHa, Npo sKy nife MoBa, — 0fHa 3 HUX. 3a
16 poKiB HaA3BMYANHO NTILHOMO TBOPYOTO KNT-
14 B Knesi I.B. KyapsisLes 3po6uB Te, L0 iHILWiA
He 3yMiB OM 3[INCHUTY 3a KiNbKa AecATUNITb.

IsaHy BacunboBuyy KynpsBueBy B KWiBCb-
KMA nepiop cBOET AianbHocTi (1958-1975)
BAANOCA  CTBOPUTM  MNOTYXHUA  Hayko-
BO-AOCNIAHUA THCTUTYT PaAioeNeKTPOoHiKK, a
3rogom HaykoBo-BMpOOHMYe 06'€AHAHHS
«KBaHT», sike 3a6e3neunno po3pobKy, nNpoek-
TYBaHHA i BWrOTOBNEHHA HaMBaXAMUBiWMUX
PaflioeNeKTPOHHUX CUCTEM i3 3aCTOCYBAHHAM
komn'toTepie Ans BilicbkoBo-MoOpCcbKOTO Hap-
BoAHoro Ta nigsogHoro dnoty CPCP.

3a iioro iHiuiaTmBolo IHCTUTYT nepwum y
PagsHcbkomy Coto3i po3noyaB CTBOPEHHS KOM-
n'toTepPU30BaHUX KOpPabenbHUX pafioeNneKTpoH-
HUX KOMMNEKCiB, e BUKOPUCTOBYBANUCA PO3-
pobneHi 3a HacTiliHoo Bumoroto I.B. Kyapse-
LieBa MiKpOoeseKTpoHHa 6a3a i cneuianizoBaHi
KopabenbHi Komn'toTepn — nepuwi B YkpaiHi Ta
CPCP. Komnnekcu mictunm BCi HeobXigHi
TEXHiYHi Ta MporpamHi 3acobu ois BUPilLEHHS
OCHOBHMX 3aBfaHb Ha NOTi: OTPUMAHHS
iHdopMaLii Npo HaBKOAULIHIO 06CTAHOBKY, Ke-
pyBaHHA 30pOEl0, y TOMY YMCIi PaKeTHOM,
Hagirauis Towo. Komnnekcu noBHicTiO Hana-
rogxysanucs B Kuesi i Bxe y roToBOMyY BUMALI
Bignpaenanucs ¢noty. bynu cTBopeHi yHikanb-
Hi cTeHaW, wWo imiTyBanu KopabenbHy ob6cTa-
HOBKy. [Mi3Hile Takuil Nigxig, NoB'A3aHwii 3 no-
ABOI0 06YMCNIOBANbHOT TexHikM Ta ii Moxnun-
BOCTAMM, Oyfie Ha3BaHO CUCTEMHUM.

Y 1975 p. IBana BacunboBuya Kympssuesa
He cTano... Yepes 3acekpeyeHicTb pobiT Toro
yacy Moro im's MpaKTUYHO HeBiLOMe HaBiTb B
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Computerization
of the Vessel
Radioelectronic
Systems

Outstanding organizer
of the USSR military industry

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.

I tis practically proved that the success

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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YkpaiHi, xouya Ha 3axopi npo uboro daxisus
3HaNM M aKTUBHO LiiKAaBUAUCA MOT0 OisnbHICTIO.
«llomep BUAATHMIA opraHizaTop BilicbKOBOi
npomucnosocti CPCP», — onosicTuno cBiT
aHrniicbke iHopmauiitHe areHtcTBo bi-bi-Ci.

HeobxigHicTb 3aCTOCYBaHHA KOMMN'loTepiB
Ans po3pobatoBaHux cuctem IeaH Bacunbosuy
Big4yB ofpa3sy. I noyas wykatu Buxig. Cnoyat-
Ky Bignpasue go O6uncnioBansHoro LeHTpy AH
YPCP, 3acHoBaHoro 1957 p. y Kuesi, rpyny mo-
Noanx cnewianictie — BunyckHukiB Kuiscbkoro
noniTexHi4HOro iHCTUTYTY. [i3HaBWUCh, WO
MinicTepcTBo aBialiliHoi npomMucnoBocTi CTBO-
puno 6opToBy LKUhpPOBY 06YMCNIOBABHY MALLN-
Hy «[onym'sy», nomirca fo3Bosy Ha ii 3acTocy-
BaHHsA B OfHii i3 po3pobatoBaHux cuctem. Lle
CTasIo Apyroio BaXMBO NepesyMoBOIO YCMixy.

Y 1967 p. TBOpPYMii KONEKTUB, Ae BiH OyB ro-
JIOBHUM KOHCTPYKTOPOM, 3aBeplinB poboTy 3i
cTBOpeHHA nepwoi cuctemm («Ycnix»). Oc-
HOBHi y4yacHuku po3pobkn (I.B. Kyapssues,
B.M. Anekcees, .M. Xackin, I.[. KobunaHcs-
kuit, B.10. Jlaniit) 6ynu ypocTtoeHi [lepxaBHoi
npemii CPCP. HacHaxeHnii ycnixom, IaH Ba-
CUNbOBMY NOCTAaBMB 3aBAAHHA CTBOPUTM
Komn'toTep Ans cuctem BilicbkoBO-MOpCbKOrO
¢noty CPCP [5].

CimencTBo komn'totepis «Kapar»
CimeiicTBO CneuianizoBaHnx MawuH «Kapary,
140 BUKOPUCTOBYBAIUCA B CUCTEMAX, po3pobie-
HUX nig kepisHuuTom I.B. Kyapssuesa, 6yno
cTBOpeHo B naboparopii BineHa Mukonaitosnya
MnoTHMKoBa. IHXeHepHMI TanaHT i HayKoBe ne-
pef6ayeHHs LUiel NOAUHU CNPUAAU TOMY, WO
KniBcbKunii HayKOBO-AOCHIAHMIA THCTUTYT pagio-
eNeKTPOHiKM CTaB MiOHEPOM Y HAWHOBIWKX Ha
TOW yac HanpsMax po3BUTKY 06YUC/TIOBaNbHOT
TeXHIKM Ta MiKpoenekTpoHiku. Ha xanb, y
2000 p. B.M. Mn0THWMKOB MilIOB i3 XUTTA.

«Kapatu» i goci nnaealoTb Ha 6aratbox Mo-
psAX i OKeaHax.

Y T0it Yac, Konu B 06YMCIIOBANIbHIN TEXHILi
3anaHyBana riraHTOMaHia i BWHUKAW cynep-
KoMn'toTepu 3 HaA3BMYANHO CKNAJHUMMU CUCTe-
Mamu komaHp, B.M. MnoTHMKOB BigcTOAB Cnpo-
LEeHY apxiTeKTypy i CTPYKTYpy KoMaHA. Yepes
10-15 pokiB 3axigHi ¢ipmu Ha3ByTb Take
piweHHs «RISC-apxiTekTypoioy.

Bucoka HagiitHicTb «Kapatiey — 2000 roguH
HanpaLloBaHHA Ha BigMOBY — Ha NMOPAAOK ne-

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.

«Carats» 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



peBuLLyBana «3BUYHY» 4as TOro Yacy Luubpy.

MiHimi3aLis cxeMHMX pileHb i cucTemm Ko-
MaHg, BUGIp CTPYKTYpu Ta yHidikauia panu
3MOry po3pobuTu psf Moaudikauii nig pisHi
3a cknagom i o6cAroM po3B'A3yBaHMX 3apad
cucTemu, npuyomy 6e3 HagMipHocTi anaparyp-
HUX 3aTparT.

EkcnnyataliinHi NOKa3HUKM — BUCOKA HaLil-
HiCTb 1 Opi€EHTALliA HA BUMOTU CUCTEM BilCbKO-
BOrO NPU3HAYEHHS — 3abe3neynnn MiHiManbHi
3aTpatu Ha ix 06CNyroByBaHHSA, a arperatHui
MeTo[, PEMOHTY 3YMOBUB 3HWUKEHHS BUMOT [0
piBHA KBanidikauii 06cnyroByYOro nepcoHa-
ny 6e3 3MeHWeHHs HapiHocTi «Kapatisy.
BugineHHs sgpa obuucnioBaya W anapatypu
00MiHy CnpuanM NpPOCTOTi BMKOPUCTAHHA Ta-
KMX MALWWH NPaKTUYHO B YCiX OCHOBHUX CUCTE-
Max, y TOMy YUCAi B peXkumax baratomalmHHoi
006po6KK iHdopmauii.

MoHap 20 pokie «Kapatuy» 3abesneyyBanu
notpe6u IHcTuTYTY B 3acobax o6yMciioBanb-
HOi TexHiku. Ix BMKOpMCTOBYBanM B pi3HMX
cuctemax 06pobku iHdopmauii, kepyBaHHs Ta
KOHTPOJO, PO3MillyBaHUX HA HAABOAHUX i
nigBOAHMX cynHax BilicbkkoBo-MopcbKoro
¢dnoty. byno po3pobneHo cimHapusTb Mo-
pudikauiin komn'totepa «Kapary, o Bigpi3Hs-
JINCA EMHICTIO Mam'ATi Ta Maco-rabapUTHUMK
XapakTepuctukamu. Bci mogmdikauii mawmHmu
Manu OfHAKOBi CMCTEMY KOMaHA, WBULKOAIL,
pO3pARHICTb, 30BHiWHI 3B'A3KM 1 Oynu nobyno-
BaHi Ha OAHOTMUMHUX B3AEMO3aMiHKBAHUX
6nokax. MawwnHa 6yna BUKOHAHA K KOHCTPYK-
TUBHO 3aBeplUeHuii BUPib, NpU3HaYeHNn AN
caMoCTiitHOro nocTtadaHHs. Ii ekcnnyatysanu
TiNbKW B CKNaAi CUCTEMM, MiCAsA YCTAHOBKM Y
npunafoBy wWwady 3 HEOOXiZHUM KOMMIEKTOM
BY3/1iB CMOJIyYeHHA 3 iHWMMKM Npunagamu Ta
PO3MillleHHA Yy MOCTiAHiA nam'ati (Wwnsxom
MpOoLWMBaHHA) pobOYMX Mporpam.

CepiitHo komn'toTepn «Kapat» BUTOTOBASAIM
Ha KWiBCbKOMY 3aBOAi «bypeBicHWK».

CTBOpeHHs ManorabaputHoi Ta Ayxke
HafiMHOT 06YMCTIOBaNbLHOT MAWWMHK, 3 JOCUTb
BUCOKMMU (DYHKLIOHANbHUMU MapameTpamy,
LOKOPiHHO 3MiHMNO CUTyaLilo B MOPCbKOMY
npunagobynyBaHHi. BigTenep po3pobHUKK
OyAb-AKOT CUCTEMM, 3aCTOCYBaBIWN OAHY abo
KiflbKa MaluH, Manu 3MOry BUKOPUCTOBYBATU
ANA PO3B'A3aHHA 3aAay NMpPOrpamHi MeToAM.
XopHux npobnem 3 OTPUMAHHAM 3pasKiBs
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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
«Caratsy» 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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Komn'loTepiB, 3 NporpamyBaHHAM 3ajay i 3
«NPOLWMBAHHAM» By3/1iB NOCTiINHOT nam'aTi 3a
CBOTMM Mporpamamu y CnoxuBayis He Gyno.
BigMOBM MaWMHW CTanu BENMKOW PifKicTio.
Hanpuknag, y HaBirawiiHux cuctemax 3pasku
komn'toTepa «Kapat» npautoBanu Ha 06'ekTax
no 20 Tuc. roauH 6e3 €aMHOT BIAMOBHU, WO B
KinbKa pa3iB nepeBuWlLyBano BUMOTU [0
iXHbOT HagiNHOCTI.

CoTHi MawWwwuH 3 ycnixoM BMKOPWUCTOBYBa-
ance B 60 cuctemax i Komnnekcax pisHo-
MaHiTHOTO npu3HayeHHs (Haibinbwe B

XapaKTepucTuku KopabenbHux
komn'iotepiB CLUA Ta komn'ioTepi «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 «Karat» computers

Pik Po3spsg- | Weuakogis, | Mam'ate, | Cnoxusana | 06¢sr, | Hanpawwosanks | Texuiuuuit | EnemeHT-
Bunycky | Hicte |mauonep./c| cnis  |nmoTyxkHicts,| mM2 |Ha BigmMoBy, ro. | pecypc, roa. | Ha 6asa

. . Speed, Bt . . Technical
Producton|Cobacis | mim e Memory | o\ f S | ot | gy, | Elment

rations/sec ’ hours/year
UYK-44 1983 16 0,9 32 900 122 2000 — BIC
UYK-43 1983 32 1,1 1024 2500 280 2500 — BIC
«Kapar-1»| 1973 24 0,15 32 — — 2000 25000 BIC
«Kapar-4»| 1987 24 2,0 512 — — 5000 50000 BIC

MincyaHonpomi CPCP).

Y npocTux cuctemax 3acToCOBYBanuCs
komn'totepu «Kapat» y MiHimManbHi Mo-
Andikauii, a Ha HaNBINbWKMX CyYaCHUX CyLHAX
i3 KinbKoMa cucTeMamMmn Ha 6opTy MoXHa Byno
3ycTpitn 15 i Ginbwe komn'ioTepis Tuny «Ka-
paT» y MaKCUManbHOMY BapiaHTi.

KepiBHuutBo «KsaHTa» nparHyno BnpoBa-
LOWUTW MALMHY B CUCTEMU LMBiINLHOTO MpU3HA-
yeHHA. Ha 3amoBneHHs Mopdnoty CPCP
IHcTUTYT po3po6us cuctemu «biptosax» ans cy-
[JOBOLiHHA aToMHOro Kpuronama «Pocis»
(1986 p.), «bpu3» pns aBTomMaTn3aLii BOAIHHA
0araToTOHHaXHUX cyaeH (TaHkepis «KybaHby,
«Mepemora» Ta iH.). Cucrema
«bpu3-1609-YAC» 6Gyna BCTaHOBNEHA B
InniviBCcbKOMY MOpCbKOMY MOPTY A8 Kepy-
BaHHA pyXOM CyfeH, 3anobiraHHs ix 3iTkHeH-
HIO i AN pafioNoKauinHOro KOHTponio 3a ix
pyXoM y MiBHiYHO-3axifHiil YacTuHi YopHoro
MOpS.

Komn'totepu «Kapat» BukopuctoByBanucs B

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, «Victory», 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



cuctemi «AKOpA», po3pobeHiii pasom 3 IHcTu-
TYTOM e/ieKTpo3BaptoBaHHsa im. €.0. MNatoHa AH
YKkpaiHn — ana BUPilEHHA 3aBAaHb PO3KPOIO
JINCTIB CTaNi Ha CyAHOOYAIBHMUX 3aBOfAX.

TBopui cimeiicTBa MawuH «Kapat» i cucrem
Ha ix 0CHOBi Oynu yaocToeHi JleHiHcbkux i [ep-
xaBHux npemiii (I.B. Kyapsasues, B.M. lnot-
Hukos, B.10. Nlaniit, A.O. Kowoswuit, B.1. Yep-
HOB Ta iH.). 3@ BeAWUKWIA TPYAOBWIA i TBOPYMIL
BHECOK TrO/JIOBHMIA KOHCTpyKTOp «KapatiB»
B.M. MnoTHWKOB OyB ABiYi HaropomKeHuii op-
AeHom TpynoBoro yepBoHoro npanopa i [ep-
XaBHOI0 npemieto YkpaiHu.

«KBaHT» 3006yB BMCOKMI aBTOPUTET y ra-
Ny3i po3poOKM BMOHTOBAHWMX, BMCOKOHA-
AiiiHKX, yHidikoBaHMX KoMmn'loTepis, mpu3Ha-
YeHMX pNs ekcnnyaralii B 0co61MBO CKNagHUX
yMOBax. 3a HayKOBO-TEXHIYHUM piBHeM 06-
yucnioBaNbHa TeXHiKa BiNCbKOBOrO Mpu3Ha-
YeHHs, po3pobneHa B «KBaHTi», byna Linkom
nopiBHAHHOK 3 amepuKaHcbkol. Lo 6ype
pani — nokaxe yac [1, 5].

Komn'toTepu ana KopabenbHux
riAPOAKYCTUYHMX CUCTEM

LLlo6 Kkpate ysBuTH, WO We Gyno 3pobneHo B
YkpaiHi gnsa BiiicbkoBo-mopcbkoro dnoty CPCP,
3p0OMMO HeBeNMKWMiA BifcTyn i noBepHEMOCA A0
noyatky 60-x pokie. Came Toai B KuiBcbkomy
HayKOBO-AOCNiIAHOMY iHCTUTYTI Fifponpunagis
noYanu aKTUBHO PO3POOAATH TaK 3BaHi OMYCKHi
BEPTONiTHI FAPOaKyCTUYHi cTaHuii Tuny «Oka»
(ronoBHMI KoHCTpykTOp — Oner Muxaiinosuy
AnewieHko), fKi po3millyBannucs Ha BEpTOJbO-
Tax «Ka-25». «Oky» i «Ka-25» apToma Ha3unBa-
JIN «[,OBTOK0 pyKoto loplwKoBay (ro0BHOKOMaH-
pyBaya BiiicbkoBo-mMopcbkoro dnoty CPCP). 3a
10r0 iHiLiaTUBOI TOAT BXXEe NMOBHUM XOA0M ilifo
OyaiBHUUTBO 12 NPOTUYOBHOBUX  Kpeit-
cepiB-BEPTO/ILOTOHOCLB i Nany6HOro BEPTO/b-
0Ta HOBOFO TUMY A8 HUX. BepToniT nasas 3mo-
ry NOJOBXMUTU «PYyKY» MPOTUYOBHOBOTO KOpab-
N5 1 fIK NOWYKOBMIA 3acib — HOCIN ripoaKycTny-
HOT cMCTEMU — He NiafaBaBCsA XOA0BUM LWyMaM
Kopabns — HoCis NPOTMYOBHOBOT 36pOi.

B IHcTuTyTi KiGepHeTukn AH YPCP byno op-
raHizoBaHo cneuianbHy rpyny (B.M. Kosanb,
I.T. Mopos-MopgopuyaH, H.H. digyk, H0.C. ®iw-
MaH), ika pa3om 3 0.M. AneweHKoM, KepiBHM-
KoM po6iT y HaykoBo-gocnigHoMy iHCTUTYTI
rigponpunagis, Ta oro cniBpobiTHMKaMK no-
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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 «Kvantw», 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

CCC0CBC8CDCEC2D1CAC8C920C12ECD 2E 20 D5 D0 CO CD C8 D2 DC 20 C2 C5 D7 CD CE

yana po3po6ky nepwux y CPCP anroputmis BU-
ABJIEHHS i BU3HAYEHHS KOOPAWHAT MiABOLHMUX
yineit. HatypHi BUNpo6yBaHHA 3 BUKOPUCTAH-
HAM MaWKUHK «[IHenp» npoxogunun BAiTKY — BO-
cenun 1968 p. y ®eopocii i 6ynu Haa3BUYaitHO
YCNilWHUMY — [OBENM, WO MOXHA BM3HAYATU
KOOpAMHATK NifBOAHOMO YOBHA, WO NJaBaE B
YopHomy mopi.

Y noganbwux po3poOKax BUAATHY poJib
gigirpas Oner Mwuxaiinosuuy AneueHko, Big-
noBifanbHUit 3a ueid Hanpam y Hayko-
BO-JOC/iAHOMY THCTUTYTI rifponpunagis, a Ta-
kox B.10. Jlaniii Ta B.B. Kpamckoi.

Bocenu 1974 p. Buiwna 3akputa ypspoBa
NOCTaHOBa MpO MporpaMmy «3Be3fa», ska ne-
pen6adyana nepeocHallleHHs BCix Kopabnis
BiitcbkoBo-mopcbkoro ¢noty CPCP HoBumu
KOMN'IOTEPU30BaAHUMY rifApoaKycTUYHMMM
komnnekcamu. [onoBHOW opraHisauieto i3
3aiicHeHHs uiei nporpamu Bu3Hauunu Hayko-
BO-AOCHIHUA THCTUTYT rigponpunagis (pu-
pekTtop — HOpiii Bonoanmuposuy bypay, ronos-
HWit iHxeHep — Bonogumup IBaHoBuy Kpu-
UMH). TONOBHUM KOHCTPYKTOPOM MpU3HAYUNM
0.M. Anewenka. Lle 6yna cknagHa 6aratonna-
HOBa poboTa. [N pi3HWUX KNacie HagBOLHMX
Kopabnie — BENUKMX, CepefiHix, ManuX — He-
06xigHO 6yNo po3pobuT psaa cymicHux bara-
TOKaHalbHUX KOMN'OTEPU30BAHMX rigpoakyc-
TUYHUX KOMMIEKCIB 3 KilbKOMa fecaTKamMu Tu-
€AY MPOCTOPOBMX i TMMYACOBMX BXiAHUX Ka-
Hanie oTpumaHHa iHdopmauii. lMonepepHi
OLHKM noKasanu, Wo Aas HUX NoTpidHi OyayTb
0buyncnoBaNnbHi CUCTEMU NPOAYKTUBHICTIO Y
KiNbKa COTeHb MiNbWOHIB onepaLiit Ha CeKyH-
Ly, @ 06CAT NPUKNAaAHOTO NporpamMHoro 3abes-
neyeHHs CTaHOBUTUME GNW3bKO MinbiioHa Ko-
MaHf. HeobxigHicTb BenMKOT HOMEHKNaTypu
3anam'ATOBYIOYUX MPUCTPOiB, Pi3HOMAHITHOT
nepudepii (MoHiTOpM, iHAMKATOPU O6CTaHO-
BOK, CaMOMNWUCLi, APYKYIOYi NpUCTpOi), BUMOTU
WOAO BUCOKOT HAaAiAHOCTI i T. M. iCTOTHO YCK-
NagHoBanu po3pobky. MoaibHi yHikanbHi npo-
ektu B CPCP i 33 pyGexxeMm Ha TOM yac Lie He BuU-
KOHyBanucs.

Mig kepisHuyteom 0.M. AneuweHka, B.10. Jla-
nis Ta B.B. Kpamckoro npotarom Tpbox pokis
BaXKOT npaui BCbOro Konektusy IHcTUTYTY Oy-
AW CTBOPEHi TpU NOTYXKHI 06YMCNIOBANbHI
Komnnekcu. Bnepwe pns BupiweHHs 3amay
rifpoakycTuku cdhopmyBaBCS Hanpsam cne-

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



WianisoBaHWx napanenbHUX GaratokaHanbHUX
uMpoBUX 06UYUCTIOBANIBHUX KOMMEKCIB.

Y 1984 p. po6oTu 6yno 3aBepweHo. Beco
KoMnaekc 3aiHaB 200 npunagoBux wad! Ans
3abe3neyeHHs GyHKLiOHYBaHHA ob6yuchto-
BaNbHOi YacTuHu (40 wad) nigrotysany
671M3bKO MinbiioHa KomaHA. BapTicTb pos-
pobku ctaHoBuna 100 MAH Kap6oBaHUiB.
Y 1985 p. KOMNNEKC NPUIAHANN HA 036POEHHS
i nepepanu B cepiitHe BUpPo6HMLTBO. Woro
TBOpUi opepxanu [epxaBHy npemiio CPCP
(t0.B. bypay, 0.M. AneweHko Ta iH.). Ha
nam'aTb po3pobnioBayam 3anuwmnacs hoTo-
rpaisa OfHOr0 3 KOMMJEKCiB, MPUINHATOrO
[lepxaBHoto KoMmici€lo.

Micnsa po3sany PapsHcbkoro Cotosy 0.M. Ane-
weHko i B.10. Jlanii nepeiiwnm Ha iHwy po6oTy.
CamoBigaaHa npaus B nonepefHi poku i 6arato B
4OMY MOPYLIEHUI PUTM KUTTA BIIMHYAM Ha 3[,0-
pos's. Mepwwum niwos i3 xutTa B.10. Jlaniii. Opy-
rum — 0.M. AneweHko [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, 0. 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.

KoMII 'lI0TepH OJi KOpabenbHIUX PafiOENekTPOHHNX CUCTEM

IsaH Bacunbosu

60s of XX century

y Kyapﬂsue_é h-m Bikmop § Isa+ Bacunvosuy Kyopssuyes (1921-1975).
Muxatinosuy nywkos. 60-mi pp. XX cm. :

5 BudamHuli opeaxizamop 8ilicbK080i
................................................................................................ . npOMUC/IOBOCfTIf. /éHepaﬂbHUﬁ aupeKmop
Ivan Kudryavtsev and Victor Glushkov. : HBO «KsaHmy, Kuis

Ivan Kudryavtsev (1921-1975), outstanding
organizer of the military industry, General
Director of the Kiev SPA «Kvanty. Kiev

lepwi «Kapamuy.

Y «Ksanmi» po3pobneHo
15 moodugikayiii
Komn'tomepis yiei cepii. G
[lidzomosneHo npozpamHe g 4= v
3a6e3neyeHHs 06cs20M )

6/1U3bKO 5 MJIH KOMAHO. l
BuzomosneHo noHad : - -
1500 «Kapamisy. Binern Mukonatiosuy [l1omHukos
YHigikosani modugpikayii (1930-2000). lonosHuli koHcmpykmop
Komn'tomepis cepii «Kapam» cepii cneyianizosaHux Komn'omepis
BuUKopucmosysanucs binse «Kapam» dns cucmenm 0.36P0.€HHHL
Hi)f{y 60 munax cucmem cnocmepexeHHA 1 Hasieayri

....................................................... ® BilicbkoB0-MOPCbK020, HAOBOOHO20 T
The first «Carats». ni0Bo0HO20 ¢h1omy, @ MAKOX cucmem
There were 15 modifications Hasi2ayii mop208020 hiomy KoNUWHbL020
of computer «Carat» B
and software with volume Vilen Plotnikov (1930-2000), general
of 5 million commands designer of the series specialized
developed at the «Kvanty, computer «Carat» for the systems of
over 1500 unites armament, monitoring and navigation
manufactured. of the Navy, above— and underwater
The unified modifications fleet and also for the navigation
of «Carat» used at more systems of the commercial fleet

than 60 system types of the former USSR




Po3pobHuku cepii komn'tomepis «Kapam».
3nisa Hanpaso: A.A. €scmpameHko,

B.1l. JoHyos, B.M. [1nomHukos, B.C. bepkoseys,
M.I. KonecHiyeHko

Designers of the computer series «Carat».
From left to right: A.Evstratenko, V.Dontsov,
V.Plotnikov, V.Berkovets, M.Kolesnichenko

*31.9' EEEEERRAEEAREESENEAERNEES MO@epr3OBaHUL7 KOMnI’Omep
A, i | «Kapam KM». 1981 p.

ot U el el NIy Spaes

The modernized computer
«Carat KM». 1981

Komn'tomep «Kapam» y cknadi npunady
(HuxHa nonosuHa wagu). 1973 p.

Computer «Carat» as a part of instrument

(case low half). 1973

bnok maeHimHozo
onepamusHo20
3anam'amosy4020 NnpucmMpor
Komn'tomepa «Kapam» y
po320pHymomy su2nsoi. BuoHo
Ky6 nam'ami (i Mikpocxemu
«Bapoysa», «Bemnay,
«Mcnonuxy ma iHwi.

The displayed block of the
«Carat» magnetic operational
memorizing device with well
seen memory cube and
microchips «Varduvax, «Vetla,
«Ispoliny etc.

-
i
|

Kacema npoyecopa komn'tomepa «Kapamy» y
p0320pHYmMomy 8u2nA0i. BudHo 6aeamoKkpucmanbHi
mikpocxemu «Bapoysax (cepia 240). 1971 p.

Computer «Carat» processor cassette on display,
multi-crystal chips «Varduva» (series 240) are seen.

o i i S, iy a -
AmomHuli kpueonam «Pocia», de 6yna BcmaHosaeHa
cucmema cyoHoBOOTHHA «bupto3a» Ha 6a3i
Komn'tomepa «Kapam» (po3pobka HBO «KsaHm» ).
Ha ¢pomo Hanuc Ha adpecy po3pobHUKa B0

: § ; KomaHoupa Kopabns: «Kowesomy A.A. Cnacubo 3a
I.Kudryavtsev meeting former front line soldiers: g pio3y»! a/n «Poccus» 17.02.86 2. Kapckoe mope

they could fight and they could work. : 0. ukcor. 10./0puero»
605 OF XX CONLUTY  gyeremiore- o= S

The atomic icebreaker «Russia», where based

on «Caraty system «Biryuza» was installed
(development of SPA «Kvant»). The note on the photo
says: «To Koshevoy A.A. Thanks for the «Biryuzax»! a/i
«Russia» 17.02.86. Karsk Sea, Dixon island.

Yu. Yurchenko»

e a— . PV

L.B. Kyopssuyes Ha 3ycmpidi 3 KONUWHIMU
(hpoHmMoOBUKAMU: BOHU BMINIU HE MINbKU BOKOBAMU,
a U npaytosamu no-ghpoHmMosomy.

60-mi pp. XX cm.

1971

=

| Admipan gpnomy Cepeili leopaiiiosuy :

| [opwkos (nigopyy) nio yac 8i0BIOAHHA
«Ksaxma» ma IsaH Bacunsosuy :

Kyopssues. 60-mi pp. XX cm.

Navy Admiral Sergey Gorshkov

(on the left) visiting «Kvant» and Ivan

Kudryavtsev. 60s of XX century

fesidd)

Kkpueonama «Apkmukay» Hpiem Cepeitiosudem

f';: frien Kyuiesum nicas nnasarHs
! 1 _ ' 0o [TisHi4Ho20 noatocy. 1983 p.
r_l = J Meeting at the SPA «Kvant» with the atomic
! -u icebreaker «Arcticax» Captain Yuriy Kuchiev after
el North Pole voyage. 1983

Po3pobHuku nepwoi 8 PadsaHcbkomy Coro3i nosHicmio asmomamu308aHoi cucmemu Ha 6a3i komn'romepa
«Kapamy» 0ns 8imyusHAHUX cynepmarkepis (cucmema «bpu3y). 3nisa Hanpaso: B.T. KoHOpawuxiH,
A.A. Kowesut, A.A. Akywerkos, B.0. Jlanid, b.l1. 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




Onez Muxatinosuy AneweHko Ha nany6i gilickkoB020 3asidysay 8i0diny IHcmumymy KibepHemuKu imeHi
Kopabsis nid Yyac 8unpo6osysaHs 2idpoaKyCmuyHol B.M. Inywrosa HAH Ykpainu 0.m.H. B.M. Kosanb.

cucmemu «38e30a», po3pobeHoi nid tio2o Ha noyamky 60-x poKig 3alimascs MOOeNOBAHHAM
KepisHuymsom y Kuiscekomy HAI «[idponpunadx. 210pOaKycmuyHUX cucmem Ha Komn'tomepi
110 «Haznao0om» paHyy3bKo2o ¢pezama. 1986 p. «/JHenp». Pe3ynsmamu ekcnepumeHmy 6yau

............................................................................................. suropucmani i
Oleg Aleshchenko at the military ship deck during 8 eiapo’:JKycmufHux Kgmg)/fekcie

the hydro acoustic system «Star» testing that [ S e
developed under his supervision at the Kiev SRI : V.Koval, doctor of technical science, head of the
«Hidropribory. «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

Bikmop Hpitiosuy Jlaniii (1934-2002). 3 1958 do 1976 p.
npayrosas y HAI padioenexkmpoHiku HBO «KsaHmy.
lposidHuli cneyianicm 3 yugposoi 06pobKuU padionokayiliHux
cueHanig. 1963 p.

Victor Lapiy (1934-2002) worked from 1958 until 1976
at the SRI «Kvant», senior specialist of digital radar
signal processing. 1963

bazamomawuurHull 2idpoakycmuyHuli Komnaekc «38e30a» (po3pobka HAI «[idponpunad») Ha 6a3i komn'omepa
«Amakay. [ono8HUl KoHcmpykmop — Onez Muxalinosuy AnewjeHKo, 3aCmynHUK 20/108HO20 KOHCMpPYKmMopa 3
DPO3PO6KU NPpo2pamMHo-mexHiyHo20 Komnekcy — Bikmop Hpitiosuy Jlanidi. Yeecs komniiexc po3miujascs y 200 waghax
0717 npunadis. [ins 3a6e3neqeHHs pobomu 064ucIt08aLHOT YacmuHu (8 40 wacgax) 6ynu nidzomosneHi npoepamu
ob6csz2om 6/1u3bKo MiblioHa KomaHO. Y 1985 poui -

KomnJiekc 6ys npulHamuli Ha 036pOeHHS 1 nepe- m '|I

OaHull y cepiliHe BUPO6GHUYMBO e

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

Bosodumup Bonodumuposuy Kpamckodi.
Yce nonepeoy.
Incmumym ki6epHemuxu AH YPCP. 1969 p.

Vladimir Kramskoy. Everything is in the future.
Institute of Cybernetics, AS Ukr.SSR. 1969

MynsmunpouyeccopHa 064uca0B8aNbHA

cucmema 1801 3M1T dns 06pobKu 2iOPOaKYCMUYHUX
cueHanis Ha 6a3i Mikponpoyecopis 585 cepii.
Po3pobka HAI «lidponpunady, B.f0. Jlanid,

B.B. Kpamckod. Kuis, 1984 p.

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

[16pudHa 10KanbHO-00HOMIPHA MOOEsb
0/14 piieHHs 3a0ay mensonposioHocmi.
PazpabHuk — B.B. Kpamckoli.

IHcmumym ki6epHemuru AH YPCP. 1971 p.

The hybrid local one-dimensional model
for the thermal conductivity tasks solution.
Institute of Cybernetics, AS Ukr.SSR. 1971

CneuianizosarHa 8iOMOBOCMILIKG 0OYUCTIOBAILHA
cucmema 0515 KepyBaHHs (i 06po6KU
210poakycmuy4Hoi iHghopmayii 8 cknaoi
2iopoakycmuy4Hoi cmanyii «HenmyHy.
lpodykmusHicms 250 muc. onep./c.
ImosipHicmb 6e3s8iomosHoi pobomu 0,92

3a 1 pik. HAI «lioponpunad». 1986 p.

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



BopTOB1 KOMII ' IOTEpPU
OJIs pakeT

[Hi€l0 3 TPbOX OpraHisalliit y KONMUWHbO-
O My CPCP i eanHoto B YkpaiHi, AKi cTBOpIO-

BaN CUCTEMM KEpyBAHHA [ANA paKeT i
KOCMiYHMX anapartiB, y ToMmy uucni 60pToBi
Komn'toTepy, 6yno XapkiBcbKe HayKOBO-BUPOOHH-
ye 06'efHaHHA «XapTpoH» (paHiwe — «Enektpo-
npunagy).

MoHap, 40 pokie BOHO 6yno npoBigHNUM po3pob-
HUKOM CUCTEM KepyBaHHS GOPTOBMX i HA3eMHMUX
006YMCNIOBaNbHUX KOMMJIEKCIB, CKNAAHOTO eNeKT-
POHHOTO YCTAaTKyBaHHA AN Pi3HOMAHITHUX TUMiB
paKkeT i KOCMiYHWX anapariB. 3a Ui poku 6ynu
CTBOPEHi CUCTEMU KEpYBaHHS MiXXKOHTUHEHTaNb-
Hux 6anictuyHux paker CC-7, CC-8, CC-9, CC-15,
CC-18, CC-19, HainoTyxHiwoi y cBiTi pake-
T-HoCis «EHeprisy, paketu-Hocis «Lluknony,
opbiTanbHux  Mopynie  «KBaHT», «KBaHT-2»,
«Kpucrany, «lpupogay, «Cnektp», noHag 150 cy-
nyTHUKiB cepii «KocMoc» Ta iHWKMX 06'eKTiB.

Mepwum KepiBHMKOM CTBOPEHOro B «XapT-
poHi» B 1962 p. nigpo3ainy 3 po3pobku 60pToBOT
anaparypv 6y A.H. LWectonan. Mpotarom 1966-
1992 pp. HBO ouonioeas A.I. KpusoHocos.

Vke B 1968 p. 6yno BUNpOOYBAHO mepLunii
eKcnepuMeHTaNbHUi 3pasok 6opToBOro KoMn'to-
Tepa Ha ribpuaHux moaynsx. Yepes wictb micsauis
3'ABunacs Moro TpuKaHanbHa Mopudikauis Ha
MOHOMITHUX iHTerpanbHux cxemax. Y 1973 p. -
ynepue B CPCP — 3giiicHeHo 3anyck HOBOT pakeTy
15A14 i3 cucTemolo KepyBaHH#, fika MicTuna
cepiiiHunit 6opToBmit komn'totep 15/1579.

Brano obpaHi pns HbOro XapaKTepuUCTUKM
(po3psgHicTb — 16, 06'eM onepaTMBHOTO 3a-
nam'sToByloyoro npuctpoto — 8K cnie, o6csr na-
CMBHOrO 3amam'aToBylyoro npuctpor — 32K
cnie, wemakopia — 200 Tuc onep./c), HagiiiHa
efneMeHTHa 6a3a 3abe3neymnu Liit 6opTOBIN Ma-
WWHI yHiKanbHe [OBrofiTTa — Maiixe 25 poKiB, a
ii mewo MofepHi30BaHWii BapiaHT eKCnyaTyeTb-
€A Ha 60/10BOMY YepryBaHHi i CbOTOAHI.

Y 1979 p. Gyno B35TO Ha 036POEHHA paKeTu
15A18 i 15A35 3 HOBUM yHidhikoBaHMM 6OPTO-
BUM 064YNUCIOBANbHUM KOMMIEKCOM. [INs cucTeM
KepyBaHHs Lux «cynepsnpobisy» ynepwe B CPCP
po3pobuUNM HOBY TEXHOJOriI0 BifNpaLboBYBaH-
HS MPOrpaMHO-MaTEMATUYHOTO 3abe3neyeHHs 3
TaK 3BaHUM «eNeKTPOHHWUM nyckom». Ha
cnewianbHOMy KOMMAEKCH, Wo BK/OYaB MaLNHY
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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,
SS-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

CCC0CBC8CDCEC2D1CAC8C920C12ECD 2E 20 D5 D0 CO CD C8 D2 DC 20 C2 C5 D7 CD CE

«Bb3CM-6» i BUrOTOBNEH] GNOKM CMCTEMM Kepy-
BaHHA paKeTol, MOAENOBanM NojiT i peakuito
CUCTEMM KepyBaHHSA Ha BMIMB OCHOBHUX 36ypio-
04MX YMHHMKIB. L|s TexHoNOris 3a6e3neyuna Ta-
KOX eeKTUBHMIA i NOBHUI KOHTPOIb MOMITHUX
3aBfaHb. KonekTuB po3po6HUKiB «eNeKTPOHHO-
ro nycky» (fl.€. AitzeH6epr, b.M. KoHopes,
C.C. Kopyma, I.B. Benb6uupkuit Ta iH.) ogepxas
[lepxasHy npemito YPCP.

Y HacTynHi poku nig kepisHuuteom A.I. Kpu-
BOHOCOBA OyN0 CTBOPEHO e YOTUPU MOKONiHHS
60pTOBMX KOMN'lOTEpiB, AKi Manyu OAHi 3 HalKpa-
wmux y CPCP obuucnioBanbHi Ta ekcniyatayinHi
XapaKTepUCTUKM 11 3abe3neyeHi edeKTUBHOIO
TEXHONOTi€l0 PO3PObKM NMporpamHoro 3abesne-
yeHHs. CTBOpeHi komn'loTepy He nocTynanucs 3a-
KOPAOHHMM aHasnoram.

Ha wnpoko BigoMuX paKeTHMX KoMmmnekcax
(C18 («CaraHa») {o LbOrO Yacy BMKOPUCTOBY-
toTbCst 60pTOBi KOMM'toTepy, po3pobieHi Ta BUTO-
ToBJIEHi B YKpaiHi.

[lokTop TexHiyHux Hayk AHaTtonii IBaHOBMY
KpusoHocos — naypeart JleHiHcbkoi npemii, [ep-
xasHoi npemii YPCP, HaropopxeHuit opaeHoMm
TpynoBoro yepsoHoro npanopa. lpogoBxye Tpy-
auTucs i 3apas [5].

XapaktepucTuku 60pToBux KoMn'loTepis,
CTBOpPEHMUX Yy «XapTpoHi»

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 Banners is still
active today.

«Khartron»
onboard computers features

Hassa / Name TLMUE.MS:SET/R& P?‘?Eﬂs 03n | n3n | Bara, kr | la6aputu, MM noW’é‘:‘C“"
< lggf)?)er/c CaF}’)ﬁ‘é‘ty ROM | RAM | Weight, kg | Dimensions, mm| power Wi
L4oiM 2000 16/32 4K | 272K 50 670x415x355 280
Lo1 1000 16/32 4K 16K 49 803x490x266 250
418 200 16 4K 32K 30 770x272x240 250
41i8M 400 16 12K | 10K 26 770x272x240
3A02 500 16/32 8K 32K 33 500x398x338 178
o1 500 16/32 2K 32K 22 767x266x238 102
Yyo1 500 16/32 8K 32K 25 767x266x238 81
151579 200 16 8K 32K 21
15H 1838-02 500 16/32 8K 32K 65 852x638%x258 81
CLUEM 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




Bi B et

Bonodumup puzoposuy Cepaees — KepigHUK
XapKiscbKo20 HayK0BO-BUPOOHUY020 06 EOHAHHS
«XapmpoH» i 20/108HUL KOHCMPYKMOP cucmem
KepyBaHHA paKemHUMU Komniekcamu

31960 no 1986 pp.

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

Amumpo laspunosuy Tonyil —
2eHepanbHuli dupekmop Bu-
PO6HUY020 06'€0HAHHSA «Kuis-
cbKuli padio3asod». Cepeili
OnekcaHoposuy AgaHackes — MiHICMp 3a2aNbHO20 MAWUHOBY-
oysaHHA CPCP («pakemHull MiHicmp») 3asxou 2080pus:
«Tonyili — ye kanimanbHo, IPyHMOBHO». 3800 BuUnyckas bop-
mosi Komn'ltomepu 018 pakem i paKkemHux KOMnJekcig ma ana-
pamypy KepysaHHs. 80-mi pp. XX cm.

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, tighty. The plant manufactured onboard
computers for the missiles and missile complexes, and control
instruments. 80s of XX century

AHamoniti IsaHosuy [youmeHko —
31967 no 1988 pp. KepiBHUK
KOHCMPYKMOpCbKo20 61opo
BupobHuy020 06'€0HaHHS
«Kuiscbkuli padio3asod»
Anatoliy Gudymenko — manager [}
of the design bureau at the «Kiev
radio plant» in 1967-1988 |

Be3 HUX pakeTu He 3niTanu 6

I

Akis EliHoBUY AlizeHbepe — Kepysas

v «XapmpoHi» po3pobKoto anzopummis
KepyBaHHA 015 BCIX NOKOJIHb pakem,
wo ix sunycmus «[lig0eHmaw».
31986 p. 0o cepeduHu 90-x pp. —
2eHepaibHul dupekmop i 2eHepanbHull
KoHcmpykmop Haykogo-8upobHu4020
006'€0HaHHA «XapmpoH»

Yakov Ayzenberg — at the «Khartron»
supervised development of control
algorithms for the all generations

of missiles produced by «Yuzhmash»,

served as general director and general

designer of the SPA «Khartron»

from 1986 until the middle of 90th
1R ) : :

8 Ykpaini

Pakema-Hocili «3eHim». MixHapoOoHa npeseHmayis
pakemu-Hocia s8iobynacs 1989 p. 8 Ascmpanii. llyc-
KU pakem-Hociig8 Moxyms 30ilicHOBaMUCL B
6y0b-aKuli Yyac 006U, 3a 6YOb-sKUX MemeoyMos 3a
memnepamypu nosimps 810 MiHyc 40 0o nwc 50
2paoycis 3a Llensciem. Pakema-Hocill «3eHim» 8uKo-
pucmosysanach y MixkHapoOHomy npoekmi «Mopcs-
Kut cmapmy». 1989 p.

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

bopuc OmenaHosuY BacuneHko —
20/108HUL THXeHep BupobHu4Y020
06'c0HaHHA «Kuiscbkuli padio3asody.
Yepes liozo pyku npodiwnu 8ci
6opmosi komn'tomepu 0715 pakem

i paKemHUX KOMNJIEKCI8, CMBOPeHUX

Boris Vasilenko — general engineer of
the PA «Kiev radio plant». His hands
touched all onboard computers for
the missiles and missile complexes
produced in Ukraine

L

Axamounili IsaHosuy KpugsoHocos —
20/108HUL KOHCMPYKMOpP 60pMOBUX
Komn'tomepis, po3pobaeHux HBO
«XapmpoH». BoHu scmaHosaosanucs
Ha pakemax ma pakemHux KomMniexkcax
CMpamezi4H020 NPU3HAYEHHA 8
KonuwHsomy CPCP

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



Y 80-mi pp. y Haykoso-8upobHuyomy In the 80s at the SPA «Khartron» the most

06'€0HaHHT «XapmpoH» 6y10 8mineHo grandiose development took place — control
00Hy 3 HalimacwmabHiwux po3pobok — cucmemy system for the super heavy carrier missile
KepyBaHHS HAOBAXKOI paKemor-HoCieEM «Energy», and at the PA «Kiev radio plant»
«EHepeia», a Ha BUPOGHUYOMY 00'€OHAHHT powerful production base was created and
«Kuiscbkuli padio3asod» cmsopeHo nomyxHy: experimental and regular sets of that
BUPO6HUYY 6a3y T BU20MOBIEHO apparatuses were produced
eKcnepuMeHmarsbHi 1 WmMamHi Komnaekmu yiei
anapamypu: ]

&

Minicmp 3a2anbHo2o mawuHobydysarHs C.A. AgaHacwes
(8 yeHmpi), 2eHepansHull koHcmpykmop Kb «[lis0eHHe» :
C.H. KoHtoxos (npasopyy), 20108HULi KOHCMPYKMOP |
pakemu CC-18 («Camanxay) C.I. Yc (nisopyd). . .
Aninponemposcek. 80-mi pp. XX cm. :

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 SS-18 («Satan») S.Us | i i | '
(on the left). Dnepropetrovsk. 80s of XX century R R
i T lepwuti cexpemap LK KITY . T, e e Gaa
. , £, 8.5, 4188 6”“?’(“” (meopy Al Myck pakemu-Hocisa «luknon». 1986 p.
% : . cexpemap Kuiecbkozo MicbKKomy ¥ bopmosa anapamypa, cmsopera Ha Kuiscbkomy padio3asodi,
WSl e 0 STy K1Y 10.H. Envuenko Ha ' 3a6e3neyuna po3pobKy Ha3eMHO20 KOMNJIEKCY 3 BUCOKUM CIyneHem

043
~

B0 «KUTBCbKU'j padio3aso0». asmomamus3ayii nepesipok, nepedcmapmosoi nid2omosKu i nycky
70m1p p XXcm ____________________________ paxkemu «L{uknon». Tinbku 3a nepiod 3 1986 no 1996 pp. 6yno
3pobeHo 100 nyckis pakemu «LJuknoH».

.I'\'.\I|r

First secretary of CC CPU

V.Shcherbitsky (on the left) Onboard instruments designed at the «Kiev radio plant» secured
and th'e secretary of the Kiev city development of the terrestrial complex with high level of checkup,
committee of CPU Yu.Yelchenko pre-launch preparations and launch of the missile «Cyclonex»
visiting PA «Kiev radio plant». automation.

70s of the century . In the period of 1986-1996, there were 100 launches of the missile
«Cyclone». One of those launches. 1986

Jlbomyuru-kocmoHasmu CPCP B.M. }ono608
i [1.P. llonosuy 3 A.M. Bolime+kom, i
A.11. 3asaniwuHuM, 20108HUM THKEHEpoM n l ; s

BO «Kuiscbrutl padio3asod» b.0. BacuneHkom Jloomyur-Kocmornasm fepmari Cmenarosuy

Ha sidkpummi My3elo KocMOHasMUKU | Tumos Ha BO «Kuiscbkuli padio3asod»
8 . Kuesi. 80-mi pp. XX cm. L, 7 s V yexy sueomosJsieHHs anapamypu «Kypc».
derresemreaseremsesensesenenasieeneeneneniol . VL . N e 80-mi pp. XX cm.
Pilots-cosmonauts of the USSR V.Zholobov and T L R

I.Popovich with A.Voytenko, A.Zavalishin, general Pilot-cosmonaut German Titov at the PA
engineer of the PA «Kiev radio plant» B.Vasilenko~ «Kiev radio plant» production line for the
at the opening of the Museum of Cosmonautics «Kursy (Path) instruments.

in Kiev. 80s of XX century mr 80s of XX century




I[lepBiCcTOK
KOMII 'I0TepobynyBaHHA

omn'toTepobyAyBaHHA WBMAKO nepe-
K TBOPUOCA Ha CaMOCTiMHWUA HayKo-

BO-TEXHIYHWII HanpsM, WO MAE Benu-
Ye3He 3HAYEHHA A1 HAPOJHOrO FOCNOAAPCTBA,
ANA BCiX ranyseil Hayku, TeXHiKW, BUPOOHULT-
Ba, 3MilYHEHHS 0OOPOHO3[ATHOCTI AepkKaBK, a
TaKOX ANs po3BUTKY colianbHoi cchepu. Crteo-
ptoBanuca cnewianbHi HayKoBO-[OCNiAHI Ta
KOHCTPYKTOPCbKi opraHizauii i nignpuemcraa 3
po3pobKM Ta BUMYCKY 3aco6iB 064YMCNioBanb-
HOT TeXHIKM.

KniBcbke HayKoBO-BUPOOHMYE 06'€fHAHHS
«EnektpoHmaly» cdopmysanocs Ha 6a3i Kuis-
cbkoro 3aBogfy «Pagionpunany, Ae po3noyano-
€ BUTOTOBNEHHSA LUbPOBUX 064MCNI0BANBHUX
MalwuH. lMepwmMmMu MawuHAMK, BUPOOHULTBO
AKMX OCBOINM HA 3aBOAI, CTaNu Kepyloya MaLlu-
Ha WWPOKOro Npu3HaYeHHs «[iHenp» Ta Mawwm-
Ha ANA PO3KPOto TKAHMH «IMPTy».

1 ciyHs 1965 p. Ha 6a3i okpemMux nigpo3pninis
«Pagionpunagy» 6yno cteopeHo KuiBcbkuii 3a-
B0/ 064MCNIOBANLHUX i Kepyloumux MawmH. Momy
nepefianu CrnopymKyBaHU BUPOOHMYMIA KOp-
nyc, Tpu Lexu (CKnaganbHuii, MexaHiuyHui, Hana-
roAXyBaNnbHKUM) i cnewianbHe KOHCTPYKTOPCbKE
6topo. 3 GepesHs 1965 p., nicna nepeguchno-
Kauii migpo3ninie, 3aBof PoO3ropHyB CBOK BU-
po6HMYY pisnbHicTb. Ocb roNoBHi ii Bixu:

1965 p. — TpUBA€E BMPOOHMUTBO MepLioi B
CPCP kepytouoi MalWMHW LWWPOKOrO NPU3HA-
YyeHHsA «[Henpy».

1966 p. — NiANPUEMCTBO NOYaN0 BUTOTOBASA-
TM MaWWHU JAA THXEHEPHUX PO3paxyHKiB
«MWP-1». MawwnHa ekcnoHyBanacs Ha MixHa-
pOAHiN BucTaBLi «IHTepoprTexHika-66» i byna
3akynneHa dipmoto «IBM» (CLUA).

1967 p. — «[JHenp» feMOHCTPYETLCA Ha Jlenn-
LIM3bKOMY MiXXHAapOAHOMY AIpMapKy, po3noyaro
nepLUi NOCTaBKM MALIMHM HA eKCMOPT.

1968 p. — 3aBepleHO po3pobKy i po3noyarto
BUNYCK MAWUHU «[lHenp-2», npu3HayeHoi ans
BMPilIEHHA WWPOKOro Koja 3aBAaHb: MiaHo-
BO-EKOHOMiYHMX, THXEHEPHUX, KEpYBaHHSA BU-
po6GHMYMMM npoliecamu, 0OpPOOKM AaHuX;
3[iliCHEHO eKcnopTHe nocTayaHHsa «IMPT-2» y
pAA 3apyGiXKHMX KpaiH.

1969 p. — Ha 6a3i «[lHenpa» CTBOPIOETHCA
npec-UeHTp Ha BUCTaBLUi «ABTOMaTU-
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The Firstling of the
Computer Building

ery quickly computer engineering had
‘ ? 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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3auif-69», OCBOWETLCA BUMYCK KoMn'loTepa
«KawTtaH» — gna aBTomaTu3auii po3paxyHKy
napTii TKAHWH Ha 3arOTOBKM 3 ypaxyBaHHAM
BMMOT aCOPTUMEHTY.

1970 p. — 0CBOEHO BUMYCK nepuwoi mopeni
ArperatHoi cuctemmn 3acobiB 064MciOBaNbHOT
TexHiku «M-3000».

1971 p. - 3aBOA HaropoAXeHo OpAeHOM
TpynoBOro 4epBoHOro npanopa.

1972 p. - 3aBof nepeTBopeHO Ha Hayko-
BO-BUpPOOHMYe 006'eaHaHHA «EneKkTpoHMaly,
npu sKoMmy cTBOpeHo HayKoBo-gocnigHmii
iHCTUTYT nepudepiitHoro yctatkyBaHHsA. Oc-
BO€HO BUnyck nepworo B CPCP komn'totepa Ha
iHTErpanbHux cxemax «M-400».

1973 p. - 3aBeplieHo po3pobKy Ta oc-
BOEHO BUMYCK Kepyluyoro 064ncioBanbHOro
komniekcy «M-4030». [0NOBHUIA KOHCTPYK-
Top - C.C. 3abapa.

1974 p. — OCBOEHO BMMYCK KOMN'lOTepiB
«M-6000» i «M-400», y cknapi 06'efHaHHSA
CTBOpEHO 3aBOf 3aco6iB 064MCNOBANbHOT
TexHiKu B M. MyxoBi.

1975 p. — BeAWKWIA yCnix KoMMiekcy
«M-4030» Ha MmixHapopHiit Buctasui «IHTep-
oprrexHika-75»: noHag 100 no3UTUBHMX BiAry-
KiB Big npoBigHux thipm cBiTy.

1976 p. — rpyna cniBpobiTHUKIB 06'efHAHHSA
Big3HayeHa [epxasHoto npemieto YPCP 3a pos-
pobKy Ta OCBOEHHA Komniekcy «M-4030»
(A.®. Hesa6utoscbkuii, C.C. 3abapa, B.A. Ada-
Hacoes, E.I. Cakaes, B.M. XaputoHos, H0.M. Oxu-
raHos, A.l. MenbHUYEHKO).

1977 p. — 3aBeplieHo po3polOKy Ta 0CBOEHO
BUNYCK Kepytoyoro komnaekcy «M-4030-1x».

1978 p. — 3aKiHYeHO po3pobKy i po3noyaTo
BUNYCK Mofeneil MiXHapoaHoi cuctemu Mma-
nx mawuH «CM 3BM», 0ocBOEHO BUPOBHULTBO
«CM-3».

1979 p. — po3noyaTo BUMYCK YEpProBoi Mo-
peni «CM 3BM» — «CM-4», ocBo€EHO BUPOO-
HULTBO Linoro psay nepudepiiHux npucTpois:
andasiTHO-LNDPOBNIA ApPYKYIOUWIA NpUCTPiil,
npuctpoi nam'aTi Ha MarHiTHMX cTpiykax i
OPCTKMUX [UCKAX, HAKOMUYYBAYi Ha THYYKMX
MarHiTHUX [UCKax, NPUCTPil BBeAEHHA
rpaciyHoi iHpopmauii, npucTpin peectpauii
ceicmivHoi iHdopmauii, rpadiuHmit gucnneii.

1980 p. — Ha 6a3i «M-4030-1» cTBOpEHO
aBTOMAaTM30BaHy CUCTEMY KepyBaHHA, Lo
obcnyrosyBana MockoBcbKy onimniagy;

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-
mashy»; 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. Afanasiev, 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



3aKiHYeHO po3pO6KY Ta OCBOEHO BUMYCK CUC-
TeMW aBTOMaTM3aLii NPOeKTYBaHHA B pagioe-
NneKTpoHilui «APM2-01» (KOHCTpYKTOpCbKe
NPOEKTYBaHHSA).

1981 p. - 3a po3pobKy Ta opraHisauito
cepiitHOro BMMYCKY 06YUCIIOBANbHUX KOMM-
nekciB «CM-3» i «CM-4» rpyni cniBpo6iTHMKiIB
00'eQHAHHA npucymxeHo [epxaBHy npemito
CPCP (A.®. HesabutoBcbkuii, B.A. AdaHacbes,
C.C. 3a6apa).

1982 p. — 3aBeplueHo po3pobKy i1 0CBOEHO
BUPOOHWLTBO aBTOMATM30BaHOi CUCTEMU NPO-
eKTyBaHHA B pajioenekTpoHiui (Mikponpor-
pamHe NpoeKkTyBaHHA) — «APM2-05».

1983 p. — CTBOpeHO HOBY MOAeNb CUCTEMU
«CM 3BM» — «CM-1420» Ta 0CBOEHO ii BMMYCK.

1984 p. — rpyna npauiBHWKiB 006'€fHaHHS
ynoctoeHa [lepxasHoi npemii YPCP 3a po3po6-
Ky aBTOMaTM30BaHOrO KOMMIEKCY AiarHOCTWY-
HOTO KOHTPOJIO CKNagHUX 610KiB eNeKTPOHHOT
anapatypu — cuctemn «KOOUAK» (B.M. Cupo-
peHko, M.C. bepwrTeiin, 0.[. Pykkac).

1985 p. — 3aKiHYeHO pPo3poOKY M OCBOEHO
HoBy Mogenb «CM IBM» — «CM-1420-1».

1986 p. — 3aBepleHo po3pobKy «CM-1425»;
komnnekc «APM2-01» Bif3HauyeHuWit 30/10TOKO
megannto JleMnuu3bKoro MiXHapogHoro sip-
Mapky; «CM-1800» ycnilwHo nNpaLioe Ha apen-
tytoyiit cTaHuii «[TiBHIYHMIA nontoCc-28».

1987 p. — po3no4aTo BMPOOHMLTBO HOBOT
mopeni «CM 3BM» ans ekcniyatauii y BaXKux
npomucnoBux ymorax — «CM-1814».

1988 p. — 3aBepLEeHO Po3poOKY NepcoHanb-
HUX Komn'toTepiB «[Monck-1» i «HuBKax.

1989 p. — cTBOpEHO Kepytouuit 06Ynchio-
BaNbHUIA Komnnekc «CM-1702», po3noyato Bu-
nyck «CM-1425».

fickpaBuM MpUKNAfOM, WO XapaKTepu3ye
TBOPYMIA CTUNb KONEKTUBY 3aBOAY, MOXKe Oyt
BUKOHAHHA  TemMu  «Buxpb»  (KepiBHUK
0.0. CnagkoB). Y 60-Ti pp. XX cT. 6ypx11BoO
po3BuBanacs pagsHcbka KOCMiyHa mporpama:
BReple 3anyleHo WTYYHWIA CynyTHUK 3emni,
Breplle B KocMoci mobyBana NtoanHa, novana-
€A NiJroToBKa [0 NOJbOTY KOCMiYHWUX anaparis
Ha Micsaupb.

Temoto «Buxpb» nepepbayanacs po3pobka
CMUCTeMM aBTOMATM3aLii BUNPoOyBaHb MapLlo-
BUX [IBUTYHIB KOCMiYHMUX amaparis, npu3Haye-
HUX AAs NoaboTy Ha MicAub. 3aBpaHHA nons-
rano y 36upaHHi 3a kopoTkuii Yac (go 300 c)
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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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BEIMKOT KiNbKOCTi iH(hopMaLii 3 aaTuukis, yc-
TAHOBJIEHUX HA ABWIYHI, i nojanbwiin ii 06-
po6ui Bxe He B peanbHOMY MaclTabi yacy.

fAlnpom cuctemu ctana mawuHa «Henp», oa-
HaK ii joBenocs icToTHO MofepHisyeatu. Baoc-
KOHaNuUAU CUCTEMY NepepuBaHb, PO3WUPUIN
onepaTtuBHy nam'aTb 3 512 no 4096 26-po3psap-
HUX CNiB, po3pobunau npucTpoi 3B'A3KYy 3
o6'ekTom. [lo oceHi 1965 p. yci BUpobM 3a Te-
Moto «Buxpb» Gynu BUroTOBAEHT i NepefaHi fo
KOHCTpYKTOPCbKOTro 610po [010BHOTO KOHCTPYK-
TOpa KoCMiyHux cuctem (M. KaniHiHrpag Moc-
KoBCbKOT 0011.). TyT e, KpiM migpo3ainis, wo
3aiiManucs po3pobKol KOCMiYHWMX anaparis i
cuUCTEM, PO3MilyBAaBCA LEHTP KepyBaHHA
KOCMiYHMMM NONbOTAMMU.

Po60Tu Hapg cucTemoto Gynu ycmiwHo i BYac-
HO 3aBeplueHo. 1i BNpoBamKeHHs Aano 3mory
iCTOTHO CKOPOTMTM yYac BMNPOOYBaHb Maplio-
BUX ABUTYHIB «iyHHMKiB». I B Tomy, wo CPCP
nepwuMm 3aiCHUB NOMIT KOCMiYHMX anaparis
Ha Micsaub, 06niT i hoTorpacdysaHHs Moro 3s0-
poTHOro 60Ky, M'AKy nocagky anapaTta Ha
Micsaub, € i yacTUHKA Npaui BYEHUX, iHXKeHepiB
i BUpPOOHMYHMKIB YKpaiHu.

BupatHy ponb y CTaHOBMEHHi Ta pO3KBIiTi
«EnektpoHmaway (70-1i — 80-Ti pp. MUHynoro
cTonitra) Bigirpanu AupekTop 06'€fHaHHA
AnonniHapiit ®egoposny HesabutoBcbkuii Ta
iioro sactynHuk i gupektop IHcTUTyTY nepu-
tepiHux npuctpois o6'eaHaHHs CTaHicnas
CepritoBuy 3abapa.

Ha »anb, cborogHi «EneKTpoHMal» icToTHO
3HM3MB 006CArM BMPOOHMLUTBA 3acobiB obuKc-
NoBaNnbHOi TexHiku. lpoTe ioro KepiBHUKam
Banocs 306epertM OCHOBHi Kaapu po3pob-
HUKiB KOMN'lOTepiB, i e € 3anopyKotw Bifpo-
IXXeHHs mepBicTKa Komn'loTepHoi mpomucno-
BOCTi YKpaiHu [1, 5, 6, 7].

then process them later.

The core of the system consisted of
computer «Dnepr», 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 «Elektronmashy
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.



Vce nmouanocsa 3 Kepywdol MaumHu «<JHemIp>»

All has begun with the control computer «Dnepr>»

Kepytoyuli o64yucnosansHuli Komniexc
«M4030-1». CmsopeHuti y 1973 p. 8
HBO «EnekmporHmauw». [onoHul
koHcmpykmop - C.C. 3abapa

Control computer complex M4030-1
developed in 1973 at the SPA
«Electronmash», general designer
S.Zabara

AnonniHapiii @edoposuy Hezabumoscbkuli —
Odupekmop HBO «Enekmpoxmaw» 3 1965 no
1986 pp. HanpukiHyi 70-x pokis y HBO
npaytosano noHad 10 mucay oci6. 06'€OHaHHA
cmano Hal6inbwum y KonuwHsomy CPCP
nocmayanbHUKOM Kepylyux i 004UCI0BAbHUX
. MawuH

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

Kuiscoke HBO «EnekmpoHmaw» Kiev scientific and production

(paHiwe 3a800 BYM) cmsopero 8 association «Electronmash»
1965 p. 3 iHiyiamusu IHcmumy- (previously plant VUM) established in
my kibepHemuku AH YPCP, 1965 as an initiative of the Institute
niompumaHoi ypsdom of Cybernetics, AS Ukr.SSR, supported

by the Government

il
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Kepytodya 064ucitosansHa MawuHa «/JHenp-2». Kepytoquii 064ucosansHull Komnaexc eOUHoT cucmemu Manux
lloyamok sunycky 1967 p. : Komn'tomepis «CM-4». B 70-80-x pp. HBO 6yno 30picHmosaHo MiHicmep-
........................................................................................................ cmeom npunadobydysanks CPCP Ha sunyck mauiuH pady «CM 3BM»

Uoltlo RGODET < Dnepr-2onproqlicubak —» - Seemmees - ¢ TEEERSE-T. CULRRL T e e I e . B U N Dt S e E el o s T
begun in 1967 and continued 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

Bueni IHcmumymy kibepHemuku im. B.M. [nywkosa

Cmaricnas Cepeitiosuy 3abapa, 3acmynHuk dupekmopa 3 1972 p., a nomim AH YPCP 8 HBO «EnexmpoHmatu». 1989 p.
npomszom 20 pokis dupekmop Haykoso-docnioHozo iHcmumymy 3nisa Hanpaso: 1.J]. Boiimosuy, B.I. Pu6ak,
nepudepitiHux npucmpoig HBO «EnekmpoHmaw». [0108HULi KOHCMPYKMOP b.M. Manutoscekudt, C.C. 3a6apa, B.f. Conoslios,
pAOY MawuH ma 6azameox nepugepiliHux npucmpois, sunyweHux 8 HBO C.b. MoepebuHcbkul. 3HayHy poss y pozsumky HBO
«Enekmponma», a makox 3aco6is asmomamu3ayii npoeKmysaxHsa i sidizpana donomoza s4eHux IHcmumymy
KOHMPOJIt0 3aC0678 064UCTIOBANBLHOT MEXHTKU KibepHemuku AH YPCP
Stanislav Zabara - deputy director since 1972 and then director of the The scientist from the Institute of Cybernetics, AS Ukr.SSR,
Scientific Research Institute of Peripheral Devices at the SPA in the SPA «Electronmash». 1989. From left to right:
«Electronmash»; general designer of many machines and peripheral L Voynovich, A.Rybac, B.Malinovsky, S.Zabara, V.Solovyov,
devices produced by «Electronmash» and also devices for the projecting S.Pogrebinsky. The help from the IC scientists played an

automation and computing technique devices control important role in the development of SPA



Hami seMuIaru -
KOMII 'I0TepHil nmioHepu

Muxanno Onekcanpposuy Kapues.
Cni3Hine BU3HAHHA

M.0. KapueBs (1923-1983) HanexuTb o Ti€l
Kateropii BYeHuX, odiLiiiHe i NOBHE BU3HAHHS
BEJINYE3HUX 3ACAYr KOTPUX NPUXOAUTL, HA
Xasnb, uLe nicns cMepTi. AKagemiyHa enita He
VAOCTOINA NOr0 BUCOKMX 3BaHb.

Komn'ioTepHa Hayka i TexHika 6ynu iioro
NOKNMKaHHAM. IM BiH npuceaYyBaB yBech CBiil
yac — Ha po6oTi, B4OMa, Ha BiAMOYMHKY.

Muxaitno Onekcangposuy Kapues Hapogue-
ca y Kuesi 10 tpaBHs 1923 p. HanepepopgHi
BiliHM cim'a nepeixana go Opecu. Y nepwi gHi
Benukoi BitunsHsaHOi Moro npusBanu fo apMmii.
Micns gemo6inisauii M.0. Kapues Bctynus go
MOCKOBCbKOFO €HepreTM4yHoro iHCTUTYTY Ha
pagioTexHiuHuMit hakynbTeT. Ha TpeTboMy Kypci
EKCTePHOM CKIaAa€e iCnMUTK 33 HAaCTYNHUN PiK i
B 1950-my, Gyayuu CcTyneHTOM 5-To Kypcy,
BNAWITOBYETLCA Ha poboTy B nabopatopito
enekTpocuctem EHepretnyHoro iHctutyty AH
CPCP (3a cymicHuursom). Tyt monoguit po-
CNiAHUK Bepe yyacTb y po3pobLi ofHieT 3 nep-
wux y PapsHcbkomy Coto3i obuymcnioBanbHUX
MaWunH — «M-1». Y 1952 p. Muxaitna OnekcaH-
LpOBMYA 3apaxOBYlOTb MONOAWUM HayKOBUM
cniBpoGiTHUKOM y nabopatopilo enekTpocuc-
Tem EHepretuyHoro iHctutyty AH CPCP. Po3-
poGntotoun mawuHy «M-2», M.0. Kapues Bus-
BMB CMpaBhi BMAATHI 34i6HOCTI. MawuHa byna
CTBOpEHa HEBEeNIMYKUM KOJIEKTUBOM YCbOro 3a
nisTopa poky! (Hag «b3CM» npautosanu BgBivi
[OBlIe, i KonekTMB OyB Habarato Ginbwum!)
3BuyaiiHo, MawmnHa «M-2» noctynanacs «b3CM»
3a XapaKTepucTUKamu, ane e byna «MalmHa
conigHa» (cnosamu Kapuesa).

3a pe3ynbTaTaMmy HayKOBUX AOCNiLKEHb, BU-
KOHAHMX y npoLeci po3pobku mawmnHu «M-4My
ANs 3HIMaHHA Ta 06pPOOKM AaHKX 3 pafionoka-
Topa, M.0. KapueB 3axucTuB [OKTOPCbKY Au-
cepTauito. 3a CTBOpPEHHS MalMHKU MOro yAOC-
Toinu [lepxasHoi npemii CPCP (1967).

Y 1969 p. Buiiwna noctaHoBa ypagy CPCP
npo CTBOpeHHs cynepkomn'iotepa «M-10». [lo
rpyaHs 1973 p. po3pobKy MalmnHu 6yno 3asep-
lieHo, po3noyvanocs ii cepiitHe BUPOGHUUTBO,
fKe TpuBano noHap 15 pokis. byno BunyueHo
KifbKa [LeCATKIB KOMMNNEKTIB, BiNbLicTb 3 AKNUX
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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

CCC0CBC8CDCEC2D1CAC8C920C12ECD 2E 20 D5 D0 CO CD C8 D2 DC 20 C2 C5 D7 CD CE

eKkcnayatyeTbecs i cborogHi. Ha 6asi mawwuH
«M-10» cTBOpEHO psAA MOTYXHUX o6uuchto-
BaNbHMUX KOoMMeKciB. MMpautoioyn B ofHOMY 3
HUX, MaWKHa «M-10» pa3om 3 mMaTeMaTUYHUM
3abe3nevyeHHsam y 1976 poui ycniwHo BUTPH-
Mana AepxaBHi BUNpobyBaHHS.

06uucntoBanbHa MawnHa «M-10» sBnsna co-
6oto 6aratonpoLecopHy CUCTEMY CUHXPOHHOTO
Tuny i Hanexana fo mawuH IIT nokoniHHA: oc-
HOBHWUMW JIOMYHUMU €eNeMeHTaMn B Hiil Gynu
mikpocxemu cepii 217 («Mocon»). MawwuHa
npusHavyanaca pns 3abesneyeHHs poboTu
CKNagHWX aBTOMATU30BAHWUX CUCTEM KepyBaHHA
B peafbHOMy MaclWwTabi vacy, a Takox Morna
BUPilUyBaTU LIMPOKE KONO HAYKOBO-TEXHIYHUX
3aBfaHb. Hebarato moctynatouuch 3a NpopyK-
TUBHICTIO (Yepe3 He[LOCKOHANICTb eNeMeHTHOi Ta
KOHCTPYKTUBHO-TEXHONOrYHO 6asu) amepu-
KaHcbkoMy cynepkomn'totepy «Cray-1», cynep-
komn'ioTep «M-10» nepeBepLuyBaB 10ro 3a MOX-
JINBOCTAMM, 3aKNAZAEHUMU B apxiTekTypi. BoHu
BMU3HAYAOTbCA YUC/IOM MALIMHHUX LUKNIB (Y ce-
peaHbOMY) Ha OfjHY BUKOHYBaHY onepalito. Yum
BOHO MeHLle, TUM [OCKOHaniwa apxiTektypa
komn'ioTepa. [Ins «M-10» Take 4NCNO CTaHOBMIIO
Bi4 0,9 §o 5,3 (Ans BCbOro cnekTpa onepawiit), a
ons «Cray-1» — Big 0,7 fo 27,6.

MawwnHa po3pobnsanacs pns cuctemu none-
peLKeHHs MpO PaKETHUI Hanapg, a TaKoX AN
3aranbHOro0 CMOCTEPEXEHHA 33 KOCMiYHUM
npoctopoM. IHdopmauis npo ue Bnepuwe
3'aBunacs B raseti «[lpaBaa» 1 keiTHA 1990 p.
(ctatta A. TopoxoBa «CtosiHue Ha [lectpsno-
Be»). 3aBaHHAM cucTeMu Oyno 3abesneyeHHs
BilCbKOBO-noniTu4YHoro kepisHuyrea CPCP
LOCTOBipHOIO iH(opMaLie Npo MOXAMUBY 3a-
rpo3y paKeTHOro Hanmagy Ta 06CTaHOBKY B KOC-
Moci (Tenep Ha HaBKono3emMHux op6iTax nita-
10Tb 61M3bKO 17 TUCAY 006'eKTiB pi3HOMaHITHO-
ro NOXOAXKEHHS, y TOMY YMChi Aitoyi Ta Ti cynyT-
HWUKW, AKi BignpauloBanu CBiit TEPMiH, WMATKK
pakeToOHOCIiB Towo). Meplwnii ewenoH cuctemu
nonepeXeHHs Npo pakeTHWA Hanag -
KOCMiYHWii: 33 Noaym'aM ABUIYHIiB pakeT, WO
3anycKanucs, cynyTHUKKM ikcyBanu ixHin
crapt. Kictak cuctemu — ii gpyruit, HazemMHui
elWeNoH, AKWIA BKAOYAE NOTYXHI papiono-
KauiiHi cTaHUii, po3TawoBaHi B pi3HUX KiHUAX
kpaiHu (no posnaay CPCP ix Gyno nes'atb — nig
Puroto, MypmaHcbkom, lMeyopoto, IpkyTcbKOM,
banxawem, MiHrevaypom, Ceactononem, My-

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»
(«Ambassador»). 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 Perestryalovey).
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



KaueBMM), @ TAKOX Mepexy 00YMCoBaNbHUX
KOMMJIeKciB Ha 6a3i komn'toTepa «M-10».

[lo nouatky 80-x pokie XX cToniTrs komn'to-
Tep «M-10» MaB HaWBUL NPOLYKTUBHiCTb (3a
AesKuMu olliHkammn 20-30 MAH onepauii Ha ce-
KYHAY), EMHICTb BHYTPilWHbOT Nam'aTi i nponyck-
HY 3[aTHICTb MYNLTUMIEKCHOTO KaHany, AocAr-
HyTi B CPCP. Ynepuwe B cBiTi 6yno peanizoBaHo
HU3KY HOBUX MPOTPECUBHUX PilleHb, Y TOMY
yucni: nepesbayeHo MOXKINBICTb CUHXPOHHOTO
KOMMNeKCyBaHHA [O CeMW KoMmn'loTepiB npw
npAaMoMy (MUHAYM MYNBTUMIEKCHWI KaHan)
00MiHi iHdopMaLi€eto MiX MporpaMamm oKpemux
MaLWWH i AMHAMIYHOMY PO3MNOAiNi yCTaTKyBaHHS;
peanisoBaHO aBTOMaTMYHY nepebynoBy nons
npoLecopis; fo cknagy «M-10» BBefeHo fpy-
Wi piBEHb BHYTPIiLIHbLOT NaM'ATi EMHiCTIO NOHAA
4 mnH 6ailT 3 BOBiNbHMM [OCTYNOM; 3abe3ne-
YeHO 30BHiWHIA 06MiH 3 0b6OMa piBHAMM
BHYTPiLIHbOT Nam'aTi.

HoBM3Ha TexHiYHMX pilleHb byna 3axuileHa
18 cBifouUTBaMM Ha BUHAX0AM i 5 — Ha MpoMuC-
JIOBi 3pa3Ku.

Y 1978 p. M.0. Kapues po3ropHye po6otu 3i
CTBOPEHHS HOBOT 6aratonpoLecopHoi BeKTOp-
HOT 06YMCNOBANbHOT MALMHK, BUKOPUCTOBYIO-
Yy [0CBif, OTPUMAHWIA Mif Yac po3pobKM, BUrO-
TOBJIEHHA Ta eKkcniyatauii mawuH «M-10» i
«M-10M», a TaKOX HOBITHi AOCATHEHHSA Y TEXHO-
JIorii Ta eneKTPOHHii TexHili. BupiweHo 6yno
AaTW Uil MaLKMHi YMOBHE NO3HaYeHHs «M-13y.

«M-13» crana mawuHow IV nokoniHHA. Ak
enemMeHTHy 6asy B Hiii BMKOpUCTaNU BENUKi
iHTerpanbHi cxemu. B apxiTekTypi uiei Gara-
TONPOLLECOPHOT BEKTOPHOT MaLIMHK, MpU3HaYe-
HOi nepedycim ans o6po6KM B peanbHOMY
MacwTabi Yacy BENUKUX MOTOKiB iHhopMauii,
Oynu nepepbayeHi YOTUPU OCHOBHI YaCTUHM:
LeHTpasbHa NpoLEecopHa YacTMHA, amapatHi
3acobu NigTpUMKK onepauiiHoi cuctemu, abo-
HEHTCbKE CMOJYYEHHS, cnevlianizoBaHa npoue-
COpHa YacTuHa.

Y «M-13» ynepwe peanizoBaHo anapatypy
noonepauiiHux UMKNiB (ska 3abesnedyyBana
HEe3aNexXHiCTb Nporpamu Bif KisbKOCTi npoLe-
copiB y cucTeMmi); anapaTtypy CermeHt-
HO-CTOPiHKOBOT opraHisauii nam'ati (wo pos-
WMploBana MOXIMBOCTI (ainosoi cucrtemu);
NpOrpamMHO-KepoBaHuii nepudepiitHnii npoue-
cop ans onepauin Tuny nepetBopeHb Pyp'e,
Yonwa, Agamapa, PpeHens; obuncneHHs Kope-
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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 channelin 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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NAUiHUX DYHKUiK, npocTopoBoi dinbTpauii
Towo. CepepHs WBMAKOAIA LEHTpanbHOI Yac-
TUHU — o 50 MAH onepaliit Ha cekyHay (abo
£o 200 MAH KOPOTKMX omepauiit Ha cekyHay),
BHYTPilLHA nam'aTb — B0 34 M6aiT, WBMAKICTL
30BHiWHbOrO 06MiHy — fo 100 M6aiT Ha ce-
KYHOy, eKBiBajeHTHa Waupkopia nepudepii-
HOro NpoLecopa Ha CBOEMY Knaci 3agay — Ao 2
MDA OnepaLii Ha CeKyHAy.

HoBatopcbki pocsarHeHHs M.0. Kapuesa
Bif3HaueHi opgeHamu JleHiHa (1978), Tpypo-
BOro YepBOHOro npanopa (1971), «3Hak nowa-
HU» (1966), Mepannto «3a fobnecHy npawio».
Y 1967 p. ilomy 6yno npucymkeHo [epkaBHy
npemito CPCP.

23 KBiTHA 1983 p. BYeHOro He ctano. Yepes
10 pokiB y 1993 p. HaykoBo-gocnigHoMy iHCTH-
TYTy 064KCAtOBaNbHUX KOoMnneKkcis (M. MockBa)
Oyno NpUCBOEHO iM'A oro dyHaaTopa — Mu-
xaiina OnekcaHgposuya Kapuesa [5, 6].

Teopeub TpiitkoBOro Komn'roTepa

HaByatouncb Ha ocTaHHboMy Kypci Moc-
KOBCbKOFO [IepXaBHOI0O YHiBEPCUTETY Ta roTy-
04y AUNNOMHUIA NPOEKT, MabyTHii TBOpeLb
nepworo i €AMHOr0 B CBiTi TPIlKOBOrO KOM-
n'totepa Mukona MetpoBuy bpyceHuos (Hap.
1925 p. y [IHinpoA3epxUHCbKY) 3iTKHYBCA 3
HeobXigHiCTIO pO3paxyHKy CKAagHuX Tab-
NnLUb. Ye ToAi BiH 3aCBOiB YnCenbHi MeToau
obuncneHb i cknaB Tabauui pudpakyii Ha
eninTuyHomy uuniHapi (Bigomi sk Tabauui
BpyceHuoBa). Tak y MockoBcbKOMY fepKaB-
HOMY VHiBepcUTeTi 3aknaganocs niarpyHTs
iioro pmisnbHoCTi B ranysi o6yucnioBanbHOi
TeXHIKM.

Moro HaykoBuit kepisHuk akapemik C.J1. Co-
00NEB 3aXOMUBCH if€EI0 CTBOPEHHS Manoro
Komn'loTepa, AKUi 61 33 BapTiCTIO, po3Mipamu,
HapinHicTIo 6yB NPUAATHUM AN BUKOPUCTAHHS
B iHCTUTYTCbKMX nabopatopisx. BiH opraHisy-
BaB ceMiHap, y skoMmy 6panu yyacts M.P. Ly-
pa-bypa, K.A. CemeHpses, €.A. Xorones i, 38u-
yaitHo, cam Cepriit JIbBoBUMY. AHanisyBanu xu-
61 iCHYIOUMX MALWKUH, 0OGroBOPIOBANMU CUCTEMY
KOMaHf i cTpykTypy (Tenep ue Ha3nBawTb
apxiTeKTypolo), po3rnafanu BapiaHTW Tex-
HiYHOT peanisalii, CXMNAYUCh A0 MarHiTHMX
e/leMeHTiB, OCKiNIbKM TPaH3UCTOPiB TOAI Le He
Oyno, naMmnu ofpasy X BiAKUHYNK, @ 0Cepas Ta
Aioau MoxHa byno gictatv i Bce 3po6uTH cammum.

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



Ha opHomy 3 cemiHapiB (23 kBiTHA 1956 p.) 3a
yyactio C.JI. CoGoneea cchopmyntoBanu oc-
HOBHi TEXHiYHi BUMOTU JO CTBOPEHHS Manoro
komn'toTepa. KepiBHMKOM i cnoyatky €fuHUM
BMKOHABLEM PO3pOoOKM OYyB NpU3HAYEHMUIl
M.TI. BpyceHuoB. 3ayBaXumo, WO AWIOCH NPo
MalWHy 3 ABINKOBOIO CMCTEMOIO YNCIEHHSA Ha
MarHiTHUX efeMeHTax.

Came Tomi B Mukonu [eTpoBuYa BUHMKNA
LYMKa BUKOPUCTATH TPiiiKOBY CUCTEMY YMCNEH-
Hs. BoHa naBana 3mory CTBOpUTM Jyxe NpocTi
i HamiNHI eNeMeHTH, 3MEHLNUTM TXHIO KiNbKiCTb
Y MaLWuHi B cimM pa3iB. IcTOTHO cKopouyBanucs
BMMOTU O NOTYXKHOCTI [)Kepena XUBNEeHHS, [0
BinbpakoByBaHHA ocepab i AioAdis, i, ronoBHe,
3'ABAANACA MOXNMUBICTb BMKOPUCTATW HaTy-
panbHe KOLYyBaHHA yYucen 3aMicTb MpAMOro,
00€epHEeHOro Ta JOAATKOBOTO KOAIB Yncen.

Y 1958 p. cniBpobiTHMKK nabopatopii (Ha
Toi yac ix 6yno maixe 20) cBOIMM pyKamu
BUTOTOBWUIM NepLlunii 3pa3ok MawuHu. BoHu
paginu AK AiTW, KONW Ha AeCATUIN feHb KoMn-
JIEKCHOTO HanarofXyBaHHA KoMmn'loTep 3a-
npaytoBaB! Takoro y npakTuLi Hanagyukis
po3po6toBaHNX Yy Ti POKM MAWMWH Lie He By-
no! MawwuHy HasBanu «CeTyHb» (Big piyku,
Wo npoTikana Hemopanik MOCKOBCbKOIoO
yHiBepcuTety).

MoctaHoBoto Pagn MinictpiB CPCP cepiithe
BUPOOHNLTBO MalmMHK «CeTyHb» fopy4nnu Ka-
3aHCbKOMY 3aBOJY MaTeMaTUYHWUX MaLUWH.
KOHCTPYKTOPCbKY AOKYMEHTALil0 Ha MalWHy
po3pobunu B CnewianbHOMy KOHCTPYKTOPCbKO-
My 6topo IHcTutyTy Ki6epHetuku AH YPCP.
Mepwnit 3pa3ok MalWHW AEMOHCTPYBaBCA Ha
BucraBui gocsirHeHb HApOAHOTO rocnoapcTBa
y Mocksi. [lpyruit gosenocs 3gaBatu Ha 3a-
BOJi, OCKiNbKM 3aBOACHKI HaYaNbHUKM Hamara-
JINCS [OBECTH, WO MalKHA, KA Byna npuidHATa
MixBigomyoto KoMici€to i ycniwHo npayoBana
Ha BMCTaBLi, He MpuAaTHa Ans BUPOOHULTBA.
«[loBenocs BAAaCHMMW pyKamy MNpuBECTU 3a-
BOLCbKMI (Apyruit) 3pa3ok y BiAnNoBigHicTb 3
HaLlWo fOKyMeHTauiet, — 3ragye M.M. bpyceH-
L40B, — i Ha BUNPOOYyBaHHsAX BiH Noka3aB 98%
KOPMCHOrO Yacy npu efuHii BigMoBi (npobue-
s Aiof Ha TeneTaiini), a TaKoX CoNigHUM 3anac
WOAO KNimMaTWKKM i Bapiauiin Hampyru mepexi.
30 nuctonaga 1961 p. gupekTop 3aBogy 3My-
LWeHWit OyB MignucaTy akT, Wo NoKNaB Kpaii no-
ro HamipaMm NOX0BaTW Hally MaLKHy».
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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
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KasaHcbkuit 3aBog BunyctuB 50 komn'toTe-
piB «CeTyHby», 30 3 HUX NpaLioBann y BULLUX
HaBYanbHux 3aknapax CPCP.

[lo MalWwmnHW BUABWAMN FOCTPUIA iHTepec 3a py-
GexxeM. 30BHilITOPr OTpMUMAB 3asBKW 3 pagy
KaniTanictTuyHmux gepxae €BpPonu, He Kaxyuu
BXe Npo couianicTuyHi kpaiHu. Ane xopHa 3
HUX He Oyna peanizoBaHa: MiHicTepcTBO Npu-
MUHUIO BUNYCK MALIMHK.

HactynHoto 6yna mawmnHa «CeTyHb-70» — Ma-
LIKMHA, fie HeBifoMi Ha ToM Yac (1966—1968 pp.)
RISC-ipei 3'eqHanucs 3 nepeBaraMm Tpu3Hay-
HOT oTiKK, TPilKOBOrO KOAy i CTPYKTypoOBa-
Horo nporpamysaHHsa E. [leitkctpu. [na Hei
CTBOPUNIM [iaNoroBy CUCTEMY CTPYKTYpOBa-
HOTo MPOrpamyBaHHA, a B Hill — MHOXWHY BU-
coKoe(eKTUBHUX, HARINHUX 1 KOMMAKTHUX
NPOLYKTIB — TaKMX, AK KPOC-CUCTEMM Nporpa-
MyBaHHA MiKpOKOMN'lOTepiB, CUCTEMW pO3-
po6KM TexHiuHMX 3acobiB Ha 6a3i ofHOKpHUC-
TaNbHMUX MiKponpouecopis, cuctemu 06poOKK
TEKCTiB, KepyBaHHA pobOTaMU-MaHinynaTo-
pamMu, MefU4HMWiIt MOHITOPUHT i 6arato 4oro
iHWworo.

CboropHi Mukona Metposuy bpyceHL o8B, Be-
TepaH KoMmn'toTepHOi TexHiku, 3aBifye nabopa-
TOPi€I0 €NEKTPOHHMUX 0BYMCNIOBANBHNX MALIMH
thakynbTeTy 006YMCNIOBANbHOT MaTeMaTUKK i
KibepHeTUKM MOCKOBCLKOrO AepyKaBHOTO VHi-
BepcuteTy iM. M.B. JlomoHocoBa. OcHOBHi Ha-
npsMuU MOro HayKoBOT AiANbHOCTI — apXiTeKTy-
pa uMdpoBMX MaLIWH, aBTOMATU30BaHi cucTe-
MU HaBYaHHA, CUCTEMWU NPOrpamyBaHHA [Ais
MiHi- i Mikpokomn'toTepiB. «CeTyHb-70» i Cbo-
rofiHi ycniWwHO BUKOPUCTOBYETbCA B HaBYab-
HoMy npoueci B MOCKOBCbKOMY AepxKaBHOMY
yHiBepcuTeTi [5, 6].

0CHOBONONOXHUK HETPaAULNHOT
KOMH'IOTepHOi aqu)METMKM
I3painb AkoBuy Akywcebkuit (1911-1992),
poaoM i3 [iHinponeTpoBcbKa, B 50-Ti poku Mu-
HYJIOrO CTONNITTA CTBOPUB NepLLy B CBiTi cnewia-
ni3oBaHy UM poBy 06YMCIOBANbHY MALIMHY i3
CUCTEMOIO YMCNIEHHA B 3anWlIKaX, MPOAYK-
TUBHiCTIO NoHag 1 MAiH onep./c.
llle nig yac HaByaHHA B MoCKOBCbKOMY
Lep)KaBHOMY YHiBepcuTETi BiH mo4yas mpauio-
BaTM obuucnioBayeM y HaykoBo-gocnigHoMmy
iHCTUTYTi MaTemaTMkn i MexaHiku Mockos-
CbKOTO YHiBEpCUTETY.

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 «Setuny»
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



Came B Ui poku (1954-1956) B I.A. Akyw-
CbKOr0 BUHMKNIA ies 3acToCyBaHHA B Lud-
POBMX 0OYMCNIOBANbHUX MALIMHAX CUCTEMU
YyucneHHs, fka 6 gana 3Mory nMpuUCKOpUTU
obuncnioBanbHKit npouec. Ii peanisauii Bin
NPUCBATUB yce CBOE XWTTA. CnovaTtKky eH-
Ty3iacT-gocnigHuK npautoBas y CneyianbHo-
My KOHCTPYKTOpCbKOMY 6i0p0-245 — cTap-
WWM HAyKOBMM CNiBPOBITHUKOM, a NOTiM
3aBigyBayem nabopartopii mMaTteMaTUyHOro
Bigainy. TyT nig #oro KepiBHULTBOM Oyno
po3pobsiieHo cnewianizoBaHuit Komn'ioTep
BiICbKOBOFO MpPU3HAYEHHSA 3 BUKOPUCTAH-
HAM CMCTEMW YUCNEHHA B 3anulwkax. Kom-
n'oTep MaB WeMAKodilo Ginbwe 1 MAH one-
pauiii Ha cekyHAy, WO Ha Toi Yac byno Benu-
YE3HUM LOCATHEHHSAM.

...Ane He BCe CKnaganocs TaKk onTUMicTHY-
HO, X0Ya LiNunit psAf TEXHIYHUX pilleHb BAanocs
3anaTteHTyBaTW B TakUX MPOBiAHWX KpaiHax 3
064MCIOBaNbHOT TEXHIKK, K BenukobpuTaHis,
CLIA, AnoHisa. Konn I.A. AKywWCbKuii yxe npa-
LiloBaB y HayKOBOMY LeHTPi B 3eneHorpapi, B
Amepuui 3Halwnaca ¢ipma, rotoBa fo cnib-
HOr0 CTBOPEHHA HOBOT MalMWHW, KHAYMHEHOT»
iAeAMM AKyLICbKOTO i HOBITHLOIO €NEKTPOHHOID
6a3oto CLUA. Bxe Benucs nonepefHi nepero-
Bopu. K.A. Banies, gupektop HaykoBo-gocnia-
HOro HCTUTYTY MOJEKYNSPHOT eNeKTPOHIKN B
3eneHorpagi, rotyBaBcs A0 PO3ropTaHHA pobiT
i3 HOBiTHIMM Mikpocxemamm 3i CLUA, sk pantom
I.A. AKyWCbKOrO BUKIMKANN B KKOMMETEHTHI
opraHuy, fie 6e3 6ynb-fKUX NOSACHEHb 3aABUY,
wo «HaykoBuit LeHTp 3eneHorpaga He nifgBu-
LyBaTMMe THTENEeKTyaNbHUA NoTeHuian 3axo-
Ay'»,1Bci pobotn npunuHunun. Ha xans, Le Oys
He NMOOLMHOKMI BUMAZOK, KON BpyTanbHiCTb,
iHTPUrY mepeKkpuUBanu wWAAx OGNUCKyYil Tex-
HiyHii gymui I.A. Akywcekoro.

Cepepn npobnem edeKTUBHOCTI poboTH Lnud-
poBMX 0OYMC/IOBANbHUX MalWMWH i nepepaui
iH(opMaULii BYUeHNI BUAiNAB, OKPiM WBMAKOAIT,
i npobnemy cTucnocTi gaHux. Tyt oMy Ta ioro
YYHAM TaKOX BAANOCA BiflyKaTW HU3KY BAa-
NWX pileHb. 30KpeMma, 3a LONOMOTo 0AHOrO0 3
HUX TenemeTpuyHa iHpopmalis i3 cynyTHUKIB
Oyna cTucHyTa B 6 pasis.

Ha ocHOBi 3aiMWKOBKX KNaciB YYeHMii po3-
po6UB METOAN BUKOHAHHS 06YMCNEHb Y HAfiBE-
JIMKUX AianasoHax i3 yucnamu B COTHi Tucady
po3psgis. Lle Bu3Haumno nigxoam fo poss's-
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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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3aHHSA paay o6uncioBanbHUX 3a4ad Teopii un-
cen, WO 3anuWanuca Hepo3B'A3aHUMM Bif
yacis Eitnepa, laycca, ®Pepma.

I.Al. AKywcbKknin 3aiiMaBCcs TaKoX Martema-
TUYHOIO Teopi€to BUpaxyBaHs, ii o6unciioBanb-
HUMW 3aCTOCYBaHHAMM B KOMN'IOTEPHiN napa-
NenbHii apudmeTULli, NnownpeHHaM uiei Teopii
Ha rany3b 6araToBUMipHUX anre6paiuHux
06'eKTiB, NMUTAHHAMW HafiNHOCTI cnewob4uc-
NloBayiB, NepelKof03axmniLeHUMK Kofamm, me-
TofaMM OpraHisauii 064McneHb 3 BUKOPUCTAH-
HM 3ac06iB ONTOENEKTPOHIKM.

I.A. Akywcbkuii — TBOpelb YHiKanbHOTO
komn'toTepa. loHan 200 HayKoBMX NpaLp, WK-
poko Bigomux y CPCP i 3a pybexeMm, nepekoH-
NUBO CBigyaTh npo ue [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.






eNnyesHuit o6car pobiT, BUKOHAHMI B
Byxpa'iHi y Nepiof CTaHOBNEHHs i noyar-

KOBOFO  PO3BUTKY 064MC/OBaNbHOT
TeXHiKu, OyB 61 He3[iICHEHHUM, AKOU He mifgro-
TOB/EHI 3a Ui oKW GaraToTUCAYHi Kagpu —
thaxiBUi AnsA HayKOBO-AOCHILHUX THCTUTYTIB,
KOHCTPYKTOPCbKMUX 610po i mpomucnoBux mig-
npuemct. CnoyaTky cTaBka pobunacs Ha Kuis-
CbKUii pepxkaBHUii yHiBepeuTeT im. T.T. LeByeH-
Ka i KUiBCbKMiA NONITEXHIYHNI THCTUTYT.

Cnig 3a3Haunty, wo we B 1951 p. C.0. NeGe-
LEB NeplWWM 3BEpPHYBCA A0 KepPiBHMX iH-
CTaHUi 3 MOTMBYBAHHAM HEOOXigHOCTI nigro-
TOBKM crewianictiB y ranysi o64ncnoBanbHoi
TexHiKu, ane ToAi HiYoro He 6Gyno 3pobneHo.
B.M. MywkoB Bigpa3y X nicis npuisgy Ao
KueBa po3noyaB aKTUBHO MiknyBatucs npo
NiArOTOBKY KaApiB, y TOMY 4uchi BMCOKO]
kBanicikauii. Hacamnepep BBenu cneuianiza-
Lii 3 ob4ymMcnoBanbHOi MaTeMaTuKu Ta 0byunc-
NoBanbHOi TexHiku B KniBcbkoMmy yHiBepcU-
TeTi i KuiBcbkoMy nonitexHiyHOMy iHCTUTYTI
Ha papioTexHiyHomy cakynbTeTi. Mi3HiWwe Ha
6a3i umx ctaxie O6ynu cTBOpeHi dakynbTeT
KibepHeTUKM — B yHiBEpCUTETi i haKynbTeT aB-
TOMaTUKKM Ta 0OYMUCNIOBANBHOT TEXHiKM — B
NONiTEXHIYHOMY THCTUTYTI.

Ha MmexaHiko-maTematuyHoMy chaKyibTeTi
KniBcbkoro pepxaBHOro yHiBepcutety ime-
Hi T.I. LWeByeHka 3a iHiyiatusowo B.M. [nywko-
Ba B 1965 p. opraHizyBanu kadenpy Teopetuy-
Ho1 KibGepHeTuku. Biktop Muxaitnosuy 6yB
nepwum ii 3aBigyBayem. Y 1969 p. 3HoBY X 3a
ioro iHiuiatusoto ynepwe B CPCP y Kuiscbko-
My yHiBepcuTeTi 6yno 3acHoBaHO (aKynbTeT
KibGepHEeTUKM, MeplwumM AeKaHOM SIKOro CTaB
akagemik AH YPCP L.I. Jlawko. Agpo dakynsre-
Ty YTBOPUAYN Kacheapu TeOpeTUYHOT KibepHeTu-
KM Ta 064YMCIIOBANbHOT MaTEMATUKN.

B.M. MywkoB BMMaras, Wob yci cniBpobiT-
HUKM, OyoyYu y BiApAZKEHHAX B MicTax YK-
paiHu, BiABiAyBanu By3u i yutanu Tam nekuii,
ab0 X NpPOBOAMNM KOHCYNbTALi, 3HalloMunucs
31 CTymeHTaMm Ta arityBanu HanbinbLw 38i6HMX
3 HUX Ha po6oTy B IHCTUTYTI KiGepHETUKMY.

MigrotoBka cnewuianicTiB no4yuHanacs 3i
WKinbHOi naBu. IHCTUTYT KiGepHeTUKU B3sB
wedCcTBO HAA WKOAMM, fie B CTAPLIMX Knacax
novyanu BUKNAfatTu nporpamysaHHA. BnawTo-
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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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BYBaJNCA Pi3HOMAHITHI KOHKypCHM Ta ONiM-
niagm Ans wkonapie Manoi akapemii Hayk.
BniTky im unTanu nekuii BYeHi Ta cneuianictu
3 Kuesa, Mockeu i HoBocubipcbka. byna op-
raHizoBaHa WKona-iHTepHat y PeodaHii, Hag
AKOl B3fAB WedcTBO IHCTUTYT KibepHeTuKM.
3ropom ii nepeganu Kuiscbkomy yHiBepcutety.

YyeHi IHCTUTYTY KibepHETUKM YnTanm nekuii
y ByauHKY HayKoBO-TexHi4HOT nponaraHau
ANs NepenifroToBKM iHXEHEePHO-TEeXHIYHUX
npauisHuki Kuesa. Luknu nekuyin B.M. Thyw-
KoBa 3 Teopii aBTomariB i Teopii anroputmis
BUILIAN OKPEMUMMU MOHOFpadismu.

I, HapewTi, He 3a0ynu i cepefHi NaHky —
nifroToBKY KOMN'OTEPHUX TexHiKkiB-onepa-
TopiB. Bpanocs 3anpoBagnTu Lei hax B 0AHO-
My 3 KUTBCbKMX TeXHiKyMiB. B pe3ynbrati nuwe
B Kuesi Ta OGaratbox Mictax YkpaiHu 6yno
CTBOPEHO I'PYHTOBHY 6a3a [ MiAroToBKM
Kaapie po3pobHuKiB komn'loTepie i KibepHe-
TUYHUX CUCTEM PIZHOMAHITHOTO NMPU3HAYEHHS.

YyeHi Ykpainu nigrotysanu ta ony6nikysa-
JW MiAPYYHUKKM i [OBiIAHWMKM 3 LUndpoBoi 06-
YUCNIOBANbHOT TEXHIKW, CTBOPUAM Linnit psg
MoHorpatiin 3 Teopii uudpoBux obuuchto-
BaJIbHMUX MaLUWH, OPraHisyBanu BUMYCK HayKo-
BUX JKypHanie 3 npobGnem KibepHeTUKM Ta
UMbpoBoi 06YMCNIOBANBHOT TEXHIKK.

3aBaskM BCiM UMM 3axomam YkpaiHa Oyna
NOBHicTI0 3abe3neyeHa kagpamu cneuianicTis
3 ycix HanpsmiB Komn'ioTepHoi Hayku Ta
TeXHUKK [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.



TBOPEHHS Kepylyoi MalMHW WHUPOKO-

ro npusHayeHHs «[Henp» i opraHisa-

uis ii cepiiiHoro BUMycKy CTann noyat-
KOBMMM BixaMu Komn'loTepobyayBaHHs B YK-
paiHi. Lle Oyno maitxe niBBiky Ha3ag.

Ane noBepHemocs [0 CborogeHHa. fk
3a3HaYeHo BMLUEe, Y CBiTOBIN icTOpii Hayku i
TeXHiKM He ByNo NpuKNagy HacTibKK CTPiIMKO-
ro PO3BUTKY, IK B 0GYMC/IOBANbHIN TeXHilLli i
KoMN'toTEPHUX TexHoorisx. KinbkicTb komn'to-
TepiB y CBiTi HABNMKAETLCA A0 Minbspaa — no
OJHOMY Ha KOXHi 5-6 YonoBik. KoxHi gBa po-
KW BiaOYyBaETbCA 3MiHA MOKONMiHb TEXHIYHUX i
NporpamMHux 3acobis.

Mopsg i3 3aranbHOJOCTYNHUMMU NEPCOHab-
HUMW KOMN'IOTEpPaMM 3'ABUAUCA HaBMOTYKHI
cynepkomn'toTepu, NPOAYKTUBHICTb i 06csAru
nam'aTi AKX BpaxatTb yABy. lNosBa IHTepHe-
Ty — CBiTOBOro iHcopMauiiiHoro npoctopy —
npuckopuna i normmbuna Komn'loTepusalito
CycninbCTBaA.

B YkpaiHi B iHdopMmaLiiiHii cdepi, He3Baxa-
oYM Ha ocnabaeHHs eKOHOMIKMY, ifie THTEeHCUB-
He TexHiyHe nepeo36poeHHs. LLlopiyHo kyny-
€TbCcA noHag 500 TUCAY NepCcoHaNbHUX KOM-
n'toTepie, po60YMX CTAHLii, MEPEKEBOTO YCTaT-
KYBaHHS, W0 pobUTb Lieil NpoLec He3BOPOTHUM
i nae 3mory YkpaiHi yTpumarucs B Uil rany3i Ha
PiBHi PO3BUHEHMX KpaiH.

OpHak npouec iHthopmatusauii 3abesnedy-
€TbCA 32 PaxyHOK iMMOPTHMX 3aKyniBenb He-
006XifHOr0 yCTaTKyBaHHS, Ha WO BUTPAYaOTLCH
BeJIMYe3Hi KOWTU — MOHaj MinbsipA rpuBeHb
wopiyHo!

Konuch MoryTHi BiTYM3HSHI BUPOOHMKM, WO
no36aBuancs PUHKIB 30yTy CBOET MpoayKuii,
nepebyBatoTh 3apa3 y CKPYTHOMY CTaHi — Y Kifb-
Ka pa3iB CKOPOTMBCS KaapoBMiA CKnag, y fecaT-
KM pasiB 3MeHwwnocs iHaHcyBaHHA. I
BCe-TaKM OiNblicTb opraHisauiii, y Tomy umchi
3rafiaHi B KHU3i, e 36eperu cBoix NpoBigHMUX
cneuianictiB, cBil Hanmpsam po6iT. 3'aBunucs
tipMn 1 opraHisauii, wWo BMMycKawTb Ha 3a-
KOPAOHHiK enemeHTHiit 6a3i cyyacHi nepco-
HafbHi Komn'loTepu. IHCTUTYT KiBepHeTMKMU
imeHi B.M. InywkoBa HauioHanbHOi akagemii
Hayk YkpaiHu 6arato B YoMy BijHOBUB, @ B psAi
HanpsMiB MOMHOXWB CBili HayKOBWIA MOTEH-
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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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uian. Cnig 3a3HaumMTH, WO OCHOBHi opraHisa-
LiHO-TEXHIYHI MPUYMHK, WO paHille 3aBaxa-
JI1 PO3BUTKY KOHKYPEHTHOCTPOMOXKHOT BiT4YM3-
HAHOT KOMN'tOTEPHOT NPOMMUCIOBOCTI B HAL YaC
YCYHYTi. 3'ABMAACA MOXAMBICTb yyacTi y CBiTO-
BOMY PO3MOAiNi npaui B ranysi KoMn'ioTepPHUX
Ta iHhopmaLiHux TexHonoriit. PuHkoBi Bip-
HOCWMHM, WO PO3BMBAIOTLCS, iCTOTHO 36inbLuy-
0Tb 3aliKaBNEHiCTb MiANPUEMCTB Y MigBU-
WEeHHT AKoCTi Ta WupoKomy 306yTi cBOET npo-
pyKuii. [lockoHana enemeHTHa 6a3a, Wo 3'ABU-
J1acs Ha CBIiTOBOMY PUHKY, CTana AOCTYMHOIO i
LA€ 3MOry 3[iiCHATU HOBWIA BUTOK BiTUM3HSA-
HOro Komn'toTepobynyBaHHA Ha 6a3i HOBMX
CTPYKTYP i apXiTeKTyp eNeKTPOHHNUX obyuncnio-
BaNlbHUX MALINH, PO3BUHEHUX HAYKOBUMMU LLIKO-
namMu  MOCNiIAOBHMKIB Ta Y4YHiB nioHepiB
KOMN'loTEPHOT TEXHiKM.

3 omafy Ha HOBY cUTyauilo i HeobxigHicTb
PO3BUTKY €KOHOMiYHO NEPCNEKTUBHUX rany3ei
BMPOOHMUTBA, YKpaiHa NOCTYNOBO MNOYMHAE
po3ropTaTu cyyacHe Komn'ioTepobyayBaHHs,
HapiXHi KameHi gna AKoro 3aknanu oCHOBOMO-
JIOXHUKM 06YUCIIOBaNbHOT TexHiku i iHdop-
MauiitHux TexHonorii B Ykpaini C.0. JleGepes i
B.M. nywKoB Ta iXHi YNCNEHH] CNOABUKHUKM.
[llanucs B3HaKW NOBYANbHiI YPOKWU MUHYNOMO —
npiopuTeTHi pocArHeHHs YkpaiHu B ranysi
KoMn'toTepHOT HayKu i TexHiku, Mpo sKi roso-
pUTHCS B LbOMY BUAAHHI.

AK weupwe nepeiTn fo cnpasu? YBaxHUM
YynUTay MOXe 3HANTU BiANOBiAb HA Lie MUTAHHA B
KHu3i. KopucHo, Hanpuknag, nepeynTatu i oc-
mucnutu, wo Hanucas npo «OTAC» B.M. Tyw-
koB. Mloro nponosunuisa npo cTBOpeHHA NoBHO-
BAXKHOTO OpraHy ynpaeniHHA poboTamu 3 pos-
roptaHHsa «OFAC» («lockomynpy», 3a BUCNOBOM
B.M. MywkoBa) € akTyanbHow i HuHi. Woro
Lpyra npono3uuis — CKNacTu peanbHUit nnaH
pO3ropTaHHs KoMmn'loTepobyayBaHHsA 3 ypaxy-
BAHHAM «ONMKHIX 1 ganekux uinei». MoTtim, i
Lie fyxe BaXNUBO, Wob B YkpaiHi 3anpautosas
«MPUHLMN Nepwoi 0cobu», TaKOK BUCYHYTHIA
B.M. [nywkoBuM, KU roBOpUTbL MpO Te, WO
MOCTaB/IEHA MeTa AOCATAETLCA NLLE TOLI, KONU
B LibOMYy 3allikaBneHi nepwi ocobu (aepxasuy,
MiHiCTEpCTB, NiLNPUEMCTB).

Yci 3rafiaHi KOPOTKO BUCAOBNEHT Mpono3unyii
3niiicHeHHi. I peanisyBatu ix, nopiBHAHO 3
nepiofom noyatky 60-x pp. B XX cT., Konu yce
MOYUHANOCA MPAKTUYHO 3 HYNIA, 3HAYHO NerLue.

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



AKWo X ue He 6yae 3pobneHo, YkpaiHa HafoB-
ro, @ MOXe i Ha3aBXAM, 3aNUILNTLCA B iCTOTHIl
3a/IeXHOCTI Bif 3axifHUX BUPOOHMKIB, BUMIA-
yytoun im (i BTpavatoum ans cebe) BennyesHi,
L0 3 KOXHUM POKOM 3pOCTatTh, KOLWTH.

Po3ropTaHHs KoMn'l0TEpHOT MPOMMCNOBOCTI —
Ly)Ke BaXkKa, ane He ronoBHa 3agayva. KiHuesa
MeTa — KOMMJIEKCHa aBTOMaTu30BaHa cuCTeMa
PO3BUTKY HayKW, TEXHIKW, EKOHOMiKM — CBOE-
pigHa ykpaiHcbka «OMACy, Wwo, [0 peyi, Hamiyas
B.M. Thywkos.

Momy Bpanocs 6arato 4oro 3po6UTH B LibOMY
HanpsMi, y TOMy YnUCAi B rany3i TeXHiYHOro 3a-
be3neyeHHs HamiyyBaHoi po6oTH (MaWMWHK 3
PO3BMHEHWUM BHYTPIlIHIM iHTENEKTOM, pobOTH
i iH.). Pa3om 3 TUM BiH npekpacHo po3yMiB
poNib KOHKPETHOT NoANHKU B iH(OopMaLinHoOMy
CYCMiNbCTBi, KA NOAArae B TOMY, Wob OyTH He
«TBUHTUKOM», @ TOJIOBHUM TBOPLEM MailbyT-
HbOTO PO3BUTKY NtoAcTBa. Moro npopoyi cnosa
BPAXaloTb CBOEK NPO3ip/iMBiCTIO:

«HaBpsp un MOXHA CyMHiBaTUCS, WO B Maii-
OyTHbOMY yce 6inbl i 6inblW 3HAYHA YacCTUHa
3aKOHOMipHOCTEN HAaBKONMIWHLOTO CBiTY bOyae
ni3HaBaT1CA i BUKOPUCTOBYBATUCS aBTOMATWY-
HUMW NOMIYHMKAMM NIOAUHN. ANle HACTINbKK X
6e3CyMHIBHO i Te, WO yce HaibiNblW BaXNuBe B
npoLecax MUCIEHHs i Ni3HaHHA 3aBxau byae
cnpaeot noauHu. CnpaBeanuBicTb LbOTO
BUCHOBKY 00yMOBJIEHa iCTOPUYHO.

...JlloacTBO He ABNsE CO6OIO MpOCTy Cymy
nopei. IHTenektyanbHa i hisuyHa miub nog-
CTBA BM3HAYAETHCA HE TiNIbKU CYMOIO JIOACH-
KMX MYCKY/iB i MO3KY, aje i BCiMa CTBOPEHUMU
HWM MaTepiaibHUMK i JYXOBHUMMU LiHHOCTA-
MU. Y LbOMY NNaHi Hifika MawuHa i Hifka cy-
KYNHiCTb MalWH, Oyayyu B KiHLeBOMY nig-
CYMKY NpPOAYKTOM KONEKTUBHOT AisfNbHOCTI
NOfieil, He MOXyTb OyTM «pO3yMHiWe»
N0ACTBA B LiNOMy, TOMY WO 3a TaKoro no-
PiBHAHHA Ha OfHY Yally Bar KNAAeTbCA MaLu-
Ha, @ Ha iHWYy — yce NOACTBO pa3oM 3i CTBOpe-
HOK HUM TEXHIKOIO, L0 BK/IKOYAE, 3pO3YMiNo, i
PO3MAHYTY MALINHY.

Cnig 3a3HaYNTM TaKOXK, WO JIANHI icTOpUY-
HO 3aBXAW HajexaTuMe OCTaTOYHA OLiHKA
iHTENEeKTYaNbHUX, TaK CaMO fK i MaTepianbHUX
LiHHOCTEI, Yy TOMY YMCAi i TUX LiHHOCTEN, Wo
CTBOPIOIOTHCA MALIMHAMM, TaK WO W Yy LbOMY
nNaHi MalWwmnHa HiIKOAW He 3MOXe NepeBepLLNTH
NOANHN.
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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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TakuM YUHOM, MOXKHA 3pOOUTM BUCHOBOK, L0
B YMCTO iH(opMaLitHOMY nnaHi KibepHeTUYHi
MalWWHW He TiNbKM MOXYTb, @ i 060B'A3KOBO
MOBUHHI NepeBeplWNUTH NIOLUHY, @ B PAAT NOKK
e BiAHOCHO BY3bKWX rany3ei BOHU pobAATb
Lie BXe cborofHi. Ane B nnaHi couianbHo-icTo-
PUYHOMY Lii MaLIMHW € i 3aBXAM 3aNULWATbCA He
GiNbW HiX NOMIYHMKAMU i 3HAPAAAAMM NOAN-
Huy». (B.M. MywkoB. MbiwneHne n knbepHeTu-
ka//Bonp. ¢punocodumn. — 1963. — N°1).

51 HaBiB NuLe Aewwo 3 TOro, WO YBAXKHMIA YM-
Tay Li€l KHUMM MOXKe BpaxyBaTh 3 KOPUCTIO i
cebe i iHWMX.

Y nosicti «XygoxHuk» T.I. LeByeHko npo-
HWUKIMBO HanucaBe: «...B3arani B xuTTi cepea-
Hf [lopora € Kpala fopora. Ane B MUCTeLTBI, y
Hayli i B3arani B fisnbHOCTi po3yMoBiil cepes-
Hs Aopora Hi o Yyoro, Kpim 6e3iMmeHHOT Moruny,
He nNpuBOAUTb». IHaKIWe Kaxyyu, BiH cnpaBes-
JIMBO BBAXAE, WO CNPABXHIN TaNaHT NOBUHEH
BUOMPATH BaXKKy Aopory.

Hawe MmuHyne He ife Ha3aBxan. BoHo 3anu-
A€ Nam'aTHi BiXu i OpiEHTUPH, WO MOXYTb J0-
MOMOITM CMPaBXHiM TanaHTaM BUOpATU, MOXKIIMU-
BO, fly}Ke BAXKKY, afe BipHy flOpory B MaibyTHE.

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.




IIpo aBTOpPAa*

aN1HOBCbKMit bopuc Mu-
M KOnaioBu4 — BifoMUii B

YkpaiHi i 3a pyb6exem
YYeHUN B ranysi Teopii npoekTy-
BaHHA 1 3acTocyBaHHA LMbpo-
BUX KEPYIUUX MALIMH, YNeH-KOo-
pecnoHpaeHT HauioHanbHoi aka-
pemii Hayk YkpaiHu. HapoaumBcs
24 cepnHsa 1921 p. B cenunwi Jlyx
IBaHiBcbKoi obnacti Pocii B po-
AUHI BYUTENSA.

Y 1939 p. b.M. ManuHoBCb-
KOro, CTyAeHTa Meploro Kypcy
JleHiHrpaacbKoro ripcbKoro iH-
CTUTYTY, NMpU3Banu Ao apmii. Y
1941 p., Konu BXe Habnuxa-
nncs femobinisalis i noBepHeHHs B THCTUTYT,
noyanacs Benuka BitymsHsaHa BiitHa. b.M. Ma-
JIMHOBCHKUI NpoMiWoB 60i0BKil Wasx Big con-
fata [0 CTaploro NeidiTeHaHTa — KOMaHAupa
apTunepiiicbkoi 6atapei, 6yB ABiYi NopaHeHUH,
HaropofxeHuit 6oioBMMIU opreHamu YepBoHoi
3ipku, BitunsHsHoi BiiHu 11 IT cTyneHiB, mepa-
namu «3a 60i10Bi 3acayru», «3a 060poHy Mock-
BUY, «3a nepemory Hag HimeuunHoto».

Micns BiiHM bopuc MwukonainoBuy Manu-
HOBCbKMI1 yunBCs B IBaHiBCbKOMY EHEpPreTUYHO-
My THCTWUTYTi, AKMW 3akiHumB y 1950 p.
Mpautoioyn Haf AUNIOMHUM MPOEKTOM, MpW
pO3paxyHKy NPUCTPOIO KepyBaHHA KOMilOBasb-
HO-hpe3epHOro BepcTata BiH CKOPUCTABCA fa-
HUMW NO CTINKOCTi aBTOMAaTUYHMX CUCTEM 3i CTa-
Ten C.0. Jlebenesa, ony6nikoBaHux y 36ipHUKY
npaub IHcTuTyTy enektpotexHikm AH YkpaiHu.
Ha 3anut npo MoxnuBicTb BCTYNY A0 acnipaHTy-
pu uboro Inctutyty B.M. MannHoBCbKMit ofep-
)XaB MO3WUTUBHY BignoBigb i B 1950 p. cTaB
acnipaHToM.

TeMmy foro aucepraliiHoi npaLi, noB'sa3aHoi
3 AOC/iKEHHAM MarHiTHUX enemeHTiB uudpo-
BUX 0OYMC/IOBANbHMUX MallWH, 3anponoHyBaB
C.0. Jlebepnes (Toni nupekTop IHCTUTYTY enekT-
pOTeXHiKM), AKOTO LiKaBMIWM MOXIWBOCTI 3ac-
TOCYBaHHS MarHiTHUX eNeMeHTiB Ans nigsu-

* Kopomky 6ioepachito b.M. ManuHoscbk020
CKnaoeHo 0.m.H. E.M. QiniHoBUM Ha NPOXAHHS
Padu BipmyanbHo2o Komn'tomepHo2o mMy3ero
(Mocksa), po3miugeHo Ha calimi my3ero.
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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.

q «Boris N. Malinovsky -
8 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
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, WWII
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.

CCC0CBC8CDCEC2D1CAC8C920C12ECD 2E 20 D5 D0 CO CD C8 D2 DC 20 C2 C5 D7 CD CE

LWeHHA HadiMHOCTI namnoBumx MawuH «MICM» i
«b3CMy». [uceprauito Ha 300yTTA y4yeHOro
CTyNeHs KaHaupaTa TexHiyHux Hayk b.M. Ma-
NIMHOBCbKMIA 3axuctus y 1953 p.

Y 1954 p. .M. ManuHOBCbKMI 32 BOPYYEH-
Ham C.0. JlebepeBa NpoBiB AOCHIKEHHS MOXK-
JINBOCTi BUKOPUCTAHHA MArHiTHUX eleMeHTIB Y
«M3CM». ¥ 1955-1958 pp. BMKOHAB MpOEKT
u1dpoBoi 064YNCIIOBANLHOT MALWKUHK ANs nep-
BMHHOT 006POOKM [AaHWX, OflepPKYyBaHUX Bif
pajionokauiitHoi  cTaHuii  (@ns Hayko-
BO-A0C/ifHOrO iHCTUTYTY-5, MockBa), i npoekT
60pToBOi LMGDPOBOT 06YMCNIOBANBHOT MAWMHK
ans hpoHTOBOrO GomMbapayBaNbHUKA 3 KEPOBaA-
HUM NiTaKOM-CHapsagom (ans n/s 24, m. Kuis).

Y 1957 p. Ha 6a3i nabopatopii obuncnio-
BaNbHOT TexHikM IHCTUTYTY maTemaTuku Gyno
ctBopeHo ObuucntoBanbHmii ueHTp AH Ykpai-
HW, nepeTBopeHuit y 1962 p. Ha IncTuTyT
KibepHeTukM (HUHI — IHCTUTYT KibepHeTUKU
im. B.M. Mywkosa HAH Ykpaiuu). Moro ouo-
nus B.M. MnywkoB. 3acTynHUKOM AupeKkTopa 3
HayKOBOT YacTUHK i 3aBifyBayem Bigginy cne-
UianizoBaHux MawuH B 06YMCNIOBANBHOMY
ueHTpi AH YPCP 3 1957 no 1962 pp. 6ys
b.M. ManuHoBcbkuit. Mpu yTBOpeHHi IHCTUTY-
Ty KiGepHeTukn bB.H. ManuHoBCbKMi cTae
3aBiflyBayeM BifAiny Kepywuyumx MalWwuH, a 3
1971 p. i KepiBHUKOM BifaineHHs KiGepHeTMY-
HOT TexHikm IHcTuTyTy. Y 1957-1967 pp.
Bignin b.M. ManuHoBcbKOro 3aiimMaBcsi CTBO-
pEeHHAM HaniBNPOBiAHWKOBOT Kepytoyoi MaLwm-
HW WWPOKOro npu3HauyeHHs «[Henp», op-
ravisauieto ii cepiitHoro BMpoOOHMUTBA Ha
Kuiscbkomy 3aBogi «Pagionpunagy», a notim Ha
KuiBcbkoMy 3aBoai 064MCIIOBANbHUX Kepylo-
4yux MmawuH (HUHi — KniBcbke BUpPOGHMYe
o6'efHaHHA «EnekTpoHMawy), po3pobkoto i
BMPOBAKEHHAM CUCTEM KEpYBAHHA TEXHO-
JIOriYHUMM NpoLEeCamMmn i HAyKOBUMU eKcnepu-
MeHTaMu Ha 6a3i mawuHu «Henpy. Ines cTeo-
PEHHs yHiBepcanbHOi Kepywyoi MawuHK
3amicTb cneuianizoBaHux Gyna cchopmynbosa-
Ha B.M. Mnywkosum y 1957-1958 pp. MNossa
MalWWHKW «[Henp» Mana NpUHLUNOBE 3HAYEHHS
475 MOAANbLIOro PO3BUTKY i 3acCTOCYBAHHA
KibEpHETUKM B KepyBaHHi TEXHIYHUMM CUCTe-
MaMi, y TOMY YUCAi NPOMUCIOBUMU TEXHO-
JIOFiYHUMU NpoLecamm.

OcHOBHi MpuHUMNM No6ynoBK VHiBEpCaNb-
HOT Kepyluoi MalWMHU — BUCOKA HALiNHICTb,

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



HaniBNpoBiAHWKOBA eNeMeHTHa 6asa, Wo 3a-
Oe3nevyBana HeoOXigHY HamiHicTb cuCTeM,
WBWAKOAIS, HeoOXifHaA A1 POOOTH B peanbHo-
My MaclTabi yacy, obmMexeHa po3pagHa ciTka
(26 po3psAAiB MAWMHHOMO CNOBA), AOCTATHSA
A5 TOYHOCTi 06YMCNeHb 6iNbWOCTi anropuTMis
KepyBaHHA TEXHONOFYHUMU MpouecamMmu fABO-
afjpecHa cucTema KoMaHg, — 6ynu 3anponoHo-
BaHi roNlOBHUM KOHCTpykTopom b.M. Manu-
HoBcbkuM i K.J1. HOweHKo, ska KepyBana CTBO-
PEHHAM MpOrpamMHoOro 3abesneyeHHs MalWHK
«[Henpy. Cnig 3a3HaumMTH, WO Ui NpUHLMUNK 3a-
pas € o4eBUAHMUMY, @ B TOM Yac daxiBLi 3 aBTo-
MaTMYHOTO KepyBaHHs (TeXHiYHoi KibepHeTu-
KW) i KepiBHULTBO NMNAHOBMX OPraHiB 0 HWX
NOCTaBUANUCA CKeNTUYHO. Tomy po3pobinioBa-
Yyam MalWwuHK «[Henp» fosenocs nepeboptoBa-
TW He TiNbKM TEXHIYHI TpyAHOLW, a i onip npw ii
BMpoBaKeHHi. Besnky ponb Bifirpana nosea
neplwmux aBTOMATU30BaAHWUX CUCTEM KepyBaHHS
TEXHONOMYHMMU MpOLECaMU Ta CKIAAHUMMU
NPOMUCIOBUMU €KCepuMeHTaMu Ha 6asi ma-
wuHn «fHenp». Lumu poboTamu KepyBaB
b.M. ManuHoBCbKMIA, GpanuM yyacTb y HUX
B.I. CkypuxiH i acnipaHTu Bigginy b.M. Manu-
HOBCbKOT0. ABTOMAaTu30BaHi CUCTEMU Kepy-
BaHHSA TEXHOMOFYHUMM NpoLiecamm Bynu BNpo-
BapKeHi Ha MUKONAEBCbKOMY CyfHOOYAiBHOMY
3aBofi, CnoB'sHCbKOMY cofoBOMY 3aBOAi, V
cucTemi aBTOMatM3alii BMMpPoOyBaHHA BU-
po6iB B aepoguHamiuHiit Tpy6i B Kb C.M. Ko-
ponboBa (M. Moanunku), B cuctemi nepeBipku
paKeTHWX ABUTYHiB Ha «[liBgeHMawi» (JHinpo-
NeTPOBCbK) Ta iH.

CepiliHe BMPOOHMLTBO Kepylouyoi MawWuHK
WMPOKOrO NpU3HayeHHs «[lHenp» po3noya-
noca B 1961 p. Y uent xe yac y CLUA B3anucs
[0 CepiitHOro BUNYCKY YHiBEPCANbHOT Kepyto-
4yoi MawuHW «PB-300». MawuHa «[Henp»
Bunyckanaca npotarom 10 pokis (1961-
1971), i Ha ii 6a3i 6yno cTBOpeHO 6/1M3bKO
500 Kepylouux cMCTEM Pi3HOMaHiTHOro npu-
3HAYEHHS.

Y cepepuHi 1962 p. B.M. Mywkos 3anpono-
HyBaB b.M. ManuHoBcbkoMy nigrotyeatu pu-
cepTauito Ha 3000yTTA BYEHOTO CTYNEHs JOKTO-
pa TEXHIYHMX HAyK 33 CYKYMHICTIO BUKOHAHMX i
ony6nikoBaHux po6it. b.M. MannHOBCbKMiA y
1963 p. BunycTuB MoHorpadito «Kepytoui ma-
WWHW i aBTOMATM3aLis BUPOOHULTBAY. 3axXuCT
BinOYBCA B CiuHi 1964 p.
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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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Y maBi «Hemae Hi40oro BOpOKYe...» KHUMN
«IcTopis 06uMCNioBaNbHOT TEXHIKM B 0COGax»
b.M. ManuHOBCbKMI po3noBigae npo «re-
poiyHuit nepiog» (cnoesa B.M. Mnywkosa) cra-
HOBJIEHHSA IHCTUTYTY KiBEPHETUKY, NOB'A3aHNIi
31 CTBOPEHHAM Kepylou4oi MAaLWMHKU LMPOKOTO
npusHayeHHa «[Henp». Y Hill BiH HaBOAWTb
VPUBOK 3i CTeHOrpamu 3acifiaHHa BUeHoi paau
i3 3axuUCTy AucepTaLii:

Akapemik Mywkos: «TyT y Bigryky npod.
TeMHWKOBa nigKpecnoBanacs Mos 3aciyra B
po3pobui mMawuHu. Tomy s X0o4y Hacamnepes
CKasartu, Wwo, xo4ya hopmanbHo MU BABOX 3 bo-
pucom MukonanoBuYem KepyBanu Li€w TeMolo,
ane haKTMYHO AeB'ATb fecaTnx (AKWo He 6inb-
we) poboTu, 0COBAMBO HA 3aKIOYHOMY eTani,
BMKOHaHO bopucom Mukonaiosuyem. Tomy Bce
Te, WO TYT rOBOPMTHCA HA afpecy MaluHu
«[lHenp», MOXHa 3 NOBHUM NPaBOM «NpuUnuca-
TU» Hacamnepes nomy.

...KiGepHeTuka nouyuHaeTbca TaMm, Ae
3aKiHYYIOTbCA PO3MOBM i MOYMHAETLCS CrpaBa.
Y ubomy ceHci po6ota b.M. ManuHoBcbKoro
cnpuse Tomy, Wob KibepHeTuka AilicHO cTana
Ha cy*6y HalWoMy HApOJHOMY FrOCMOAAPCTBY,
Ha CNYXOY HalWoMy Hapoay.

...Ha nouatky, konu Taka po3pobka po3nouu-
Hanacs, roBOpUIM, WO TYT MOPIBHAHO HEBeu-
KWW KONEKTUB, AKMI HE MaB — 33 HEBEJIMKUM BU-
HATKOM — [OCBiZY NPOEKTYBAHHSA €NeKTPOHHNX
004MCIOBANbHUX MALUWH, i BiH NPOCTO He 3paT-
HUI ynopaTuUcsA 3 TaKUM 3aBAaHHAM. 3BepTanu
yBary Ha NpUKNagu Ppi3HUX oOpraHisauin, ge
CTBOPEHHAM MalWH 3aiiMannCs KONEKTUBU B
1,5-2 TUCAYi YonoBiK, fie GyNK NOTYXKHI NifCcobHi
nignpuemctea. I npote us pobota byna BUKOHa-
Ha NOPiBHAHO MaNeHbKUM KONEKTUBOM.

...Mo3a BcAkuM cymHiBOM, Taka po6oTa Be-
JIMYe3Ha 33 CBOTM HApOLHOrOCMNO[APCHKMUM 3HA-
YeHHsM, BaXKIMBA 1 gye muboka 3a cBoim Ha-
VKOBMM piBHEM, pa3oM 3 TUM BMMarana filcHo
KONOCanbHUX 3YyCWUNb i Hanpyru, 3acnyroBye
HaBMLLOT OLIHKM B YCiX BiIHOCUHAX, 30KpeMa —
NPUCYMKEHHA i1 aBTOpY i KepiBHWUKY BYEHOro
CTYNeHs LOKTOPA TEXHIYHUX HAyK».

Y 1969 p. b.M. ManuHoBCbKMit ByB 06paHuit
yneHom-kopecnoHgeHtom AH  VYkpaiHu. VY
1967-1973 pp. bopuc Mukonaosuy Kepysas
po3pobkoto nepuworo B YkpaiHi miHi-komn'toTe-
pa «M-180» pns cuctem aBToMaTM3aLii HayKo-
BOTO 1aGOPaTOPHOro eKCNEPUMEHTY.

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



Y 1969-1979 pp. BiH 6yB ronosoto Paau 3
aBTOMaTM3aLlii HayKoBUX JociigxeHb npu Mpe-
3ngii AH YkpaiHu i aKTMBHO CNpUSB PO3BUTKY
umx po6it. lo cepeamum 70-x pp. XX cT. B AH
Ykpaiuu 6yno ctBopeHo 61u3bko 100 cuctem
aBTOMaTM3allii eKcnepuMMeHTanbHUX HayKoBUX
AOCTiIKEHb.

Y 1973-1986 pp. b.M. ManuHoBCbkMit Gpas
yyacTb y po3pobui cimeiictea nepwux y CPCP
Mikpokomn'toTepiB «3nekTpoHuka C-5», nepco-
HanbHOro komn'toTepa «HeipoHy, a TakoX cur-
HaNbHUX NPOLLECOPiB A1 Ha3eMHUX i 6OPTOBUX
CUCTEM 3B'A3KY HOBOTO MOKONMiHHA.

b.M. ManuHoBcbkuit ony6nikyBaB noHap
200 HayKoBMX Mpalb, y TOMy yucni 12 moHo-
rpadiii. BiH nigrotyBaB 10 gokTopiB i moHap
40 KaHpmpaTiB Hayk. bopuc MukonaioBuy Ha-
TOPOAXKEHN opAeHamu TpynoBOro YepBOHOMO
npanopa, XosTHeBoi peBontouii, borgaHa
XmenbHuUbKOro, ABiYi naypeat [epaBHoi
npemii Ykpainu (1977, 2003), npemii Mpe3naii
HAH VYkpaiHu imeHni C.0. JlebepeBa (1978) i
B.M. Mywkosa (1984). Y 1998 p. b.M. Manu-
HOBCbKOMY MPUCBOEHO 3BaHHA «3aC/yKEHMWIA
RifY HayKu i TexHikn YkpaiHuy». ¥ 2002 p. BiH
HaropomXeHui npemieto imeHi B.I. BepHapchb-
koro ®oHpy «YkpaiHa XXI ctopivyus».

* k%

OcTaHHiMM pokamn b.M. ManuHOBCbKUI aK-
TUBHO MpaLloe B ranysi ictopii o6yncnioBans-
HOi TexHiku. BiH HanucaB KHUTK: «AKageMmik
C.0. lebenes» (1992), «Akapemik B. Mywkos»
(1993), «IcTopis 0b6yMcnioBanbHOT TEXHIKU B
ocobax» (1995), «Hapucu 3 icTopii komn'ioTep-
HOT Hayku i TexHikn B YkpaiHi» (1998), «Bigo-
Me i HeBifloMe B icTOpii iHOpMaLiAHNX TEXHO-
noriit B Ykpaii» (2001), «HeT Huyero popo-
Ke...» (2004); po3pobuB cueHapii, 33 AKUMK
3HATO dinbMmu: «Akapemik C. Jlebenes. 36epi-
ratu posiyHo» (KuiBcbka cTygis HaykoBo-mno-
nynapHux ¢inbmis, 1992), «KibepHeTuk
B. MywkoB. Mornag 3 MainbyTHoro» (Kuisch-
Ka cTynisa «3on0Ti BopoTay, 1993).

b.M. ManuHoBCcbKMiA opraHizyBaB MixHa-
poaHuUi bnarogiitHuii hoHp icTopii i po3suTKy
KOMN'IOTEPHOT HayKM 1 TEXHIKM.

Y %o0BTHi 1998 p. y Kuesi 6yno nposeaeHo
MixHapofHuWii cumMno3iym 3 icTopii CTBOpeHHs
nepwux Komn'ioTepiB i BHECKY €Bponenuis vy
PO3BMTOK KOMN'loTepHUX TexHonorii: «Kom-
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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 part in 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 Ukrainex». In 2002 he was
awarded with the prize after V.Vernadsky by
«Ukraine of XXI century» Fund.

* % %

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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n'loTepn B €Bponi: MWUHyne, cyyacHe i mai-
OyTHe». b.M. ManuHoBcbkuit byB iHiuiaTopom
NMpoOBefleHHsA LbOro CUMMO3iymy i 04onuB
MiXKHApPOAHMI NPOrpaMHUiA KOMiTeT, A0 CKNa-
[y AKOro BBilWAM NpoBiAHi crneuianict Y-
paiuu, Pocii, binopycii, BenukobputaHii,
Himeyunnu, KasaxcraHy, YabekucraHy.

Binkpus cumnosiym npesupeHt HAH Yk-
paiHu akapemik b.€. MatoH. Cumnosiym npoi-
wos ayxe ycniwHo. Mpe3ungis HAH Ykpainu 3a
npono3uuieto b.€. MatoHa npuitHana piweHHs
yLOCTOiTM y4yacHWka cumnosiymy Mopica
Vinkca (BenukoGpuTaHis), TBOpUS nepworo y
cBiTi KOMN'loTepa 3 nporpamolo, sika 3bepira-
etbc B nam'ati («3LCAK», 1949 p.), 3BaHHA
MouyecHoro poktopa HAH Ykpainu.

Yepe3 ofuH piK AUNIOM NPO NPUCBOEHHSA
BMCOKOTO 3BaHHsA OyB BpyyeHuii cepy Mopi-
coBi Yinkcy b.M. ManuHOBCbKMM HA ypouMCTO-
My npuitomi y kabiHeTi BYeHoro B Kembpuaxi.
Po3miweHi Huxye doTorpadii 3adikcysanu
Lo nofito — Le oaHy NOMiTHY Bixy B Giorpadii
b.H. ManuHoscbKoro.

Kembpuox. 1999 p.

Ka6inem Mopica Yinkca.

eped spy4eHHam dunsoma [loyecHozo dokmopa
HAH Ykpainu. 3nisa Hanpaso: M. Yinkc,

b.M. Manuroscekud, @. 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.

lpogpecop [xoH Camem chomoepacgpye ouniom
oyecHozo dokmopa HAH YkpaiHu, spyyeHruli Mopicosi
Yinkcy. 3nisa Hanpaso: Jles ManuHoscskudl, bopuc
Manunoscekud, JxoH Camem, Mopic Yinkc

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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