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n the former USSR there were three 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 — "Electropribor™).

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 "Quantum", "Quantum-2", "Crystal", "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 156A18 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 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 - foreign analogs.

The onboard computers, elaborated and produced in Ukraine are used on widely known - rocket
complexes SS18 ("Satana") till today. - Doctor of technical science Anatoly Krivonosov — the laureate of the
Lenin Prize, State Prize of the Ukrainian SSR, honored by - the order of the "Red Labor Banner" is still active
today.

"Khartron" onboard computers features

Name Speed x Capacity bitROM RAM Weight, kg Dimensions, mmPower, Wt
10° oper/c

Ho1M 2000 16/32 4K 272K 50 670x415x355 280
1Io1 1000 16/32 4K 16K 49 803x490x266 250
118 200 16 4K 32K 30 770x272x240 250
18M 400 16 12K 10K 26 770x272x240

3A02 500 16/32 8K 32K 33 500x398x338 178
JIo1 500 16/32 2K 32K 22 767x266x238 102
Yo1 500 16/32 8K 32K 25 767x266x238 81

15J1579 200 16 8K 32K 21

15H 1838-02 500 16/32 8K 32K 65 852x638x258 81

CHEM 400 16 4K 28K 6 378x203x145 25

405201 200 8 IK 1K 20 461x311x370 95
4A80 2000 16/32 8K 272K 50 300

4A160 2000 16/32 4K 272K 25 150
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Bonodumup [pueoposuy Cepeees — KepisHUK
XapKiscbko20 HayKoB0-BUPOOHUY020 06 €OHAHHA
«XapmpoH» 1 20/108HULI KOHCMPYKMOP cucmem
KepysaHHA pakemHumu KomnaeKcamu

3 1960 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 Tonyili —
eeHepanbHuli dupekmop Bu-
pobHUY020 06'€0HaHHA «Kuis-
cbkuli padio3asod». Cepeill
OnexcanHoposuy AgaHacees — MIHICMp 3a2anbHO20 MAWUHObY-
oysaHHa CPCP («pakemuull MiHICmp») 3aBX0u 2080pUB:
«Tonyili — ue kanimanbHo, rpyHMOBHO». 3a800 BUNycKkas 6op-
mosi Komn'tomepu 018 pakem 1 pakemHux KoMnjiexcis ma ana-
pamypy kepysaHHsa. 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, tight». The plant manufactured onboard
computers for the missiles and missile complexes, and control
instruments. 80s of XX century

Axamoniti IsaHosuy [youmeHko —
31967 no 1988 pp. KepiBHUK
KOHCMpYKMOopcbKo20 610po
BupobHu4020 06'€0HaHHA
«Kuiscbkuli padio3asoo»
Anatoliy Gudymenko — manager
of the design bureau at the «Kiev
radio plant» in 1967-1988

Akis EliHosuY AlizeHbepe — Kepysas

V «XapmpoHi» po3pobKoto anzopummis
KepyBaHHA 014 BCIX NOKONIHb pakem,
wo ix sunycmus «llisoeHmaiu».
31986 p. do cepeduHu 90-x pp. —
2eHepanbHul oupekmop i 2eHepanbHull
KoHcmpykmop Haykogo-8upobHu4020
06'€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




8 YkpaiHi

produced in Ukraine

Pakema-Hociti «3eHim». MixHapooHa npe3eHmayis
pakemu-Hocis 8id6ynaca 1989 p. 8 Ascmpanii. [lyc-
KU pakem-Hociis Moxyms 30ilicHioBamuck 8 6y0b-
AKul Yac 0o6u, 3a 6yOb-AKuX MemeoyMo8 3a memne-
pamypu nosimps 810 MiHyc 40 0o natoc 50 2padycis
3a lensciem. Pakema-Hocil «3eHim» Bukopucmosy-
8anacb y MDKHapoOHomy npoekmi «Mopcbkul
cmapm». 1989 p.

The carrier missile «Zenit» 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 OmenaHosuy4 BacuneHko —
20/108HULll TH¥eHep BupobHu4020
06'e0HaHHA «Kuiscbkul padio3asoo».
Yepes (io2o pyku npodwnu 8ci
6opmosi komn'tomepu 0415 pakem

1 paKemHUX KOMNAEKCIB, CMBOPEHUX

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

7 T
Anamoniti IsaHosuy KpusoHocos —
20/108HULl KOHCMpYKMop 6opmosux
Komn'tomepis, po3pobeHux HBO
«XapmpoH». BoHu scmaHosniosanuce
Ha pakemax ma pakemHux KoMniaexKcax
cmpame2iyHo20 NPU3HAYeHHs 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




MiHicmp 3a2anbHo20 MawuHobydysaHHs C.A. AppaHackes
(8 ueHmpi), eceHepansHull KoHcmpykmop Kb «[ligdeHHe»
C.H. KoHloxos (npasopy4), 20108HUL KOHCMPYKMOop

pakemu CC-18 («Camara») C.I. Yc (nigopyy).
JHinponemposcek. 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
(on the left). Dnepropetrovsk. 80s of XX century

' Jlbomyuku-kocmoHasmu CPCP B.M. X{ono6os

Y 80-mi pp. y Haykoso-8upobHu4omy
06'e0HarHHT «XapmpoH» 6yno smineHo i
00Hy 3 HalimacwmabHiwux po3poboK — cucmemy
KepyBaHHA HAOBAXKOK pPaKemot-HOCIEM
«EHepeia», a Ha BUPOBHUYOMY 06 EOHAHHT
«Kuiscbkuli padio3aso0» cmsopeHo NomyxHy
8UpobHUYy 6a3y 1 8U20MOBIEHO
eKcnepumMeHmarnsHi 1 WmamHi Komnaexkmu yiei

anapamypudl &
= '

lepwuti cekpemap UK KITY:

B.B. lljepbuybKuii (nigopyd) i
cekpemap KuiscbKoeo MiCbKKOMY
KIY K0.H. €Enbyerko Ha

BO «Kuiscbkuti padio3aso0y.
70-mi pp XX cm.

Fzrst secretary of CC CPU
V.Shcherbitsky (on the left)

and the secretary of the Kiev city

committee of CPU Yu.Yelchenko

visiting PA «Kiev radio plant».

70s of the century

i [1.P. llonosuy 3 A.M. BolimeHKom,

A.ll. 3asaniwuHum, 20108HUM THKEHEPOM
BO «Kuiscbkuti padiozasod» b.0. BacuneHkom:
Ha 810Kkpummi My3eto KocMOHagmuKu

8 M. Kuesi. 80-mi pp. XX cm.

Pilots-cosmonauts of the USSR V. Zholobov and f
i Popowch with A. Voytenko A. Zavalishin, gene[al

at the opening of the Museum of Cosmona it
in Kiev. 80s of XX century ™




at the SPA «Khartron» the most
development took place — control
) for the super heavy carrier missile
Jy», and at the PA «Kiev radio plant»
' production base was created and

lNyck pakemu-Hocia «LjuknoH». 1986 p.

bopmosa anapamypa, cmsopeHa Ha Kuiscbkomy padio3asody,
3abe3nequsia po3pobKy Ha3eMH020 KOMNIEKCY 3 BUCOKUM CmyneHem
asmomamu3ayii nepesipok, nepedcmapmoBsoi Nid20mosKu 1 NycKy
paxkemu «luknoH». Tinbku 3a nepiod 3 1986 no 1996 pp. byno
3pobneHo 100 nyckig pakemu «L{uKnoH».

: Onboard instruments designed at the «Kiev radio plant» secured
: development of the terrestrial complex with high level of checkup, pre-
i launch preparations and launch of the missile «Cyclone» automation.
In the period of 1986-1996, there were 100 launches of the missile
«Cycloney. One of those launches. 1986

Jlbomyuk-kocmoHasm l[epmax CmenaHosuy
Tumos Ha BO «Kuiscbkuli padio3asoox»

| Y Yexy su20mossieHHs anapamypu «Kypc».
80-mi pp. XX cm.

* Pilot-cosmonaut German Titov at the PA
. «Krev radio plant» production line for the
v «Kurs» (Path) instruments.

80s of XX century




