OTAEN NPOEKTUPOBAHUA
N OKCNEPUMEHTAJIbHOU
OTPABOTKU BOPTOBOUN
n CNELNANIN3INPOBAHHOU
AMNMAPATYPbDI

N KOMIJIEKCOB

(71)

DEPARTMENT

OF DESIGN AND TESTING

OF ONBOARD AND SPECIAL
EQUIPMENT AND SYSTEMS
(71)

Pykosodumenb — Unebsa Yynkose
Head — Ilya Chulkov

E.M. Bacunees
(1.09.1934-20.11.2002)
Evgeny M. Vasilyev
(September 1, 1934 - Novem-
ber 20,2002)
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B 19731. 8 UKW 6p1a obpazoBaHa y1abo-
paTopusl Hay4HO-TEXHUYECKOTO OOecreyeHus:
apToHoMuu KA (To3xe — otaen), B 3amady
KOTOPOW BXOMWJIM TEXHWUYECKAsl pean3aiius,
obecriedyeHre U COIMPOBOXICHUE HAyYHBIX
MMPOEKTOB Ha GOPTY KOCMHYECKHUX arlapaToB.
W naboparopuio, 1 OTaE] C MOMEHTA 0Opa3oBa-
HUs U 10 HOos10ps 2002 r. BO3MIaBisl KaHAUAAT
TeX. Hayk, jaypear JIeHuHcKoii mpemuu EBsre-
Huit Muxaitnosuu Bacuibes.

IMosnnee otmen BosmiaBnsau B. . ba6-
KUH (B JOJDKHOCTM M.0.), JO-p TeX. HaykK
O.I1. Kimmmes. C 2014 1. oToesioM pyKOBOIUT
H.B. Yynkos.

Pabora B oTnesne ¢ caMoro Havajla Bejlach
110 HATIPABJIEHUSIM, CBSI3aHHBIM CO CIIETYIOIIH -
MU KOCMUYECKUMH armapaTaMu:

* KocMMuecKHe ammapathl cepuu «[IporHos»
(pazpaborka HITO um. C.A.JlaBoukuHa),
MpenHa3HauYeHHbIE ISl POBEAEHUsI acTpO-
GuU3NYECKNX UCCIIEIOBAHNI, U3YYEHUS COT-
HEYHON AaKTUBHOCTH W COJIHEYHO-3eMHBIX
cBsa3eii. Cepus cocrosiia U3 12 aBromatuue-
ckux KocMmuueckux anmnapaTtoB (KA «ITpo-
rHo3-1» — «IIporHo3-12», 3amycku 1972—
1996 rr.) PaGoThl 1m0 3TOMY HampaBICHUIO
B otaeie Beso mnoapasneneHue JI.B. Ile-
COIIKOTO;

* KOcMMuecKue ammnapatsl cepuu «MHTEpKoc-
Moc» (paspaborka Kb «lOxHoe»), mpenHa-
3HAUYEHHBIE [UISI PEelIeHUs] IMPOKOTO KpYy-
ra 3ajady B 00JJACTM KOCMUYECKOM (PU3UKU
U TUCTAaHIIMOHHOTO 30HAMPOBAHUS 3eMIIU.
Cepust coctosta u3 10 KA «MHATepKOCMOC»
(zamycku 1976—1994 rr.) Ha Ga3e aBTOMAa-
TUYECKON YHUBEPCAIbHON OpOUTATBHON
craniuu (AYOC). PaGotbl 1o 3TOMYy Ha-
MpaBJICHUIO B OTAEJE BEJIO MoApasiesieHue
I'. . Tepexuna, To3nHee ToApas3ieieHUe
Bosrnasui E. I'. [1ankos;

* KOCMMYECKHE pakeTbl cepuu «Bepruxanb»
(paszpabotka I1O «Ilon€r»), mnpemHa3Ha-
YeHHBbIE U WCCIeNOBAaHUSI BEepXHEil ar-
Mocdepbl U MOHOC(hEPDI, BAUSIHUS Ha HUX
COJIHEYHO-3eMHBIX CBsI3ed, a Takxke s
3amycka BBICOTHBIX acTpo®U3MIecKux 00-
cepBaTopuii Maccoii 1o 1300 kr. Cepust co-
crosina u3 11 paker «BepTukanb» (3amycku
1970—1983 rr.). PaGoTel O 3TOMY Hampas-
JIEHUIO B OTAEJIe MPOBOIMIUCH MOIpa3e-
nenueM A.B. CeMuyacTHOro, Io3gHee ero
Bosmiasui 1O. A. T1naxos;

* aBTOMATWYECKWE MEXIUIAHETHbIE CTaHLUU
(pazpadborka HITO wum. C.A.JlaBoukuHa),
MpenHa3HAYeHHbIE IS TMOJNETa K IPYTUM
HEOECHBIM TeJlaM C LEJIbI0 U3YYEHUs MeX-
IJIAHETHOTO TIPOCTpaHCTBa, JIYHBI, TUIaHeT,
CouHila, KOMeET U T. . PaboTsI 110 3TOMY Ha-
TIPaBJICHUIO B OTAEJIE BEJIMCh MOAPA3IEIEHN -
em B. . Cy6060TuHa, 1o31Hee U.0. pyKOBO-
nutenst moapasaeneHus ctan C. A. Aycr.
Takxe B oTaese OBUIO CO3AAHO MOApa3Aese-

HUEe pa3pabOTKU OOPTOBBIX MH(MOPMALIMOHHBIX

11GPOBBIX CUCTEM, KOTOPOE C MOMEHTA CO3/a-

Hust Bo3riaBuia M. /1. CKOOKUH.

In 1973 the Laboratory of R&D Support
of Spacecraft Autonomy was established in IKI
(later department), which was responsible for
engineering implementation, service and sup-
port of scientific projects on-board spacecrafts.
Both the laboratory and the department from its
inception and until November 2002 were headed
by Dr. Evgeny Vasilyev, a laureate of the Lenin
Prize.

Later the department was headed by V. Bab-
kin (acting in lieu of the Head), Dr. O. Kli-
shev. Since 2014 Ilya V. Chulkov is the Head
of the department.

From day one the department has been doing
work related to the following spacecrafts:

* Prognoz program spacecrafts (developed by
the Lavochkin Association) were designed
for astrophysical research, solar studies and
solar-terrestrial relation studies. The pro-
gram included 12 unmanned spacecrafts
(Prognoz-1 — Prognoz-12, launches in 1972—
1996). The work in this area was carried out
by the L. Pesotsky group;

 Intercosmos program spacecrafts (developed
by the Yuzhnoye Design Bureau) were de-
signed for an extensive range of tasks in space
physics and Earth remote sensing. The pro-
gram included 10 [Intercosmos spacecrafts
(launches in 1976-94) on the basis of the Au-
tomated Universal Orbital Station (AUOS).
The work in this area was carried out by
the G. Terekhin group, later the group was
headed by E. Pankov;

*» Vertikal rocket program (developed by Pro-
duction Association “Polyot”) were de-
signed for upper atmosphere and ionosphere
research, its effect on solar-terrestrial rela-
tions, as well as launches of high-altitude
astrophysical observatories weighing up to
1,300 kg. The program included 11 Vertikal
rockets (launches in 1970—1983). The work
in this area was carried out by the A. Semi-
chastny group, later the group was headed by
Yu. Plakhov;

+ automatic interplanetary stations (developed
by the Lavochkin Association) were designed
for flights to other celestial bodies with a pur-
pose of studying interplanetary space, Moon,
planets, Sun, comets, etc. The work in this
area was carried out by the V.I.Subbo-
tin group, later S. A. Aust became the Acting
Head of the group.

The department also set up the group for
development of onboard digital data sys-
tems, which from its creation is headed by
I. D. Skobkin.



Komrnekcel HayuHoit ammapatypsl (KHA),
ycTaHaBIMBaeMble Ha pa3nuuHbix KA, kak mpa-
BWIO, HE TOJIbKO HE MOBTOPSUIUCH OT OMHOTO
ammapaTa K JIpyroMy, HO W CYIIECTBEHHO pa3-
nunyanuck. Kpome Toro, ciyxebGHble CUCTEMBbI
KA — TteneMerpuueckasi, MporpaMMHO-Bpe-
MEHHasl, paIioKaHal — He BCeTna MOJTHOCTHIO
YIOBJIETBOPSUIM TPeOOBAaHUSIM SKCIIEPUMEHTA.
TloaToMy Kaxnplii pa3 NPUXOAUTIOCH CO37a-
BaTh Osioku yrpasieHusi KHA, cTbiKoBouHbIe
0JIOKM, HOIMOJHUTENIbHbIE OOPTOBBIE CUCTEMbBI
cbopa M perucrpalm, KOHTPOJbHO-UCIIbITA-
TeJIbHOE O00OpymOBaHWE IS TIPOBEPKU HAyd-
HBIX TIPUOOPOB Ha BCEX CTAAMSIX HMCHBITAHUUI
B UKMU, Ha 3aBoge u KocMmoapome. B otnene
Takke pa3pabaThIBajiCSl TIOMHBIM KOMIUIEKT
9KCIUTyaTallMOHHO-TEXHUYECKOMN TIOKyMEH-
taumu Ha KHA M KOHTpOJBHO-U3MEpPUTEb-
Hyto ammapatypa (KHMA). CoTpyogHuku otaena
y4acTBOBAIM B TNMPUEMKE HAyYHOH ammapary-
pbI, BCeX BUIAX €€ HAa3eMHbIX UCIBITAHUI U B
yripaBieHuu padoroit KHA B nmonére.

3a BpeMsl CyUIECTBOBaHUS OTHeNa ero co-
TPYAHUKHW BBITIOJHWUIN TIOJHBIA LMK paboT
C KOMIUIEKCAaMU HayJHOU amnmaparypsl, BKITIO-
yasi pa3paboTKy TEXHUYECKOW HOKYMEHTAllUH,
nposeneHue ucrnbitaHuii B UKU, Ha 3aBone,
KocMmonpome, yripasieHue paboroii KHA B mo-
JIETE O CJIEAYIOIIUM MTPOEKTaM:

* 20 MeXIUIaHeTHbIM CTaHUMSIMU  (Cepuu

«Mapc», «Benepa», «Doboc»);

* 9 BoicokoanoreiitHbiM M C3 «ITporHos»;
* 12 aBTOMaTUYECKUM YHUBEPCAIbHBIM OpOU-

TaJbHBIM cTaHIM AYOC;

* 5 BBICOTHBIM aTMOC(EpPHBIM U acTpOhU3U-
yeckuM 30H1aM (B3A, B3BAD-C);
* 4 KA «Hayxka».

3asenylowmuii otaeaom E. M. BacunbeB yno-
croeH 3BaHus Jlaypeata JleHMHCKOW TpemMun
B obsacti Hayku U TexHUKU. COTPyTHUKU
ornena — B.W. Cyooorun, JI.B. Ilecouxkuii,
I'. 1. Tepexun, B.U. MocankoB u A.J. Psi60-
Ba — HarpaxaeHsl OpaeHamu.

B 2008 r. mo mHuumMaruBe aupekropa MH-
crutyta JI. M. 3eneHoro u noaiepxke Yu€Horo
coBeTa MPUOOPOCTPOUTENHLHOE HAalpaBlIeHNe
Wucturyra BosrnaBun UMb BnamuineHoBuu
YynkoB. OH ycunun 71-ii oTmesl CBOUMM MO-
JIOMBIMU, HO YX€ K TOMY BPEMEHU OIBITHBIMU
pa3zpaboTyMkamMu, paHee DPabOTAIOLUIMMU IIOJ]
€ro pyKoBOJCTBOM B Jlaboparopuu 526. Otaen
CTall Ha3bIBaTbCS OTHEJIOM TPOEKTHUPOBAHMS
U 3KCIEepUMEHTANIbHON OTpaboTKM OOpTOBOM
U CHELUAIU3UPOBAHHON amnmapaTypbl U KOM-
TJIEKCOB U ceiiyac COCTOUT U3 7 1abopaTopuii.

JlaGopaTopus NpoeKTUPOBAHUS ANMAPATYPbI
¥ KOMILIEKCOB KOCMIYecKux anmapartos (711)
(pyxoeodumenv — Koncmanmun Anygpeiivui)

Scientific packages (Russian abbreviation
KNA), mounted on various spacecrafts, in gen-
eral were substantially different from spacecraft
to spacecraft. Moreover the service systems
of the spacecraft — telemetry, timing, radio
channel — did not always meet the requirements
of an experiment. So every time it was necessary
to design scientific payload control units, inter-
face units, additional acquisition and recording
onboard systems, equipment for instrumenta-
tion testing on all stages at IKI, assembly area
and launch site. The department also developed
a complete package of operating and mainte-
nance documentation for KNA and control and
testing equipment (Russian abbreviation KIA).
The department staff participated in acceptance
of scientific hardware, all types of ground testing
and control of KNA inflight performance.

Throughout the existence of the department
its employees completed various works with sci-
entific packages, including design documenta-
tion, testing at IKI, plants, launch sites, KNA
inflight control for the following projects:

* 20 interplanetary stations (Mars, Venera,

Phobos);

* 9 high-apogee satellites Prognoz;
* 12 automated universal orbital stations

AUOS;

* 5 high-altitude atmospheric and astrophysi-
cal probes (VZA, VZAF-S);
* 4 spacecrafts Nauka.

Head of the department E. Vasilyev was
a laureate of the Lenin Prize in Science and
Technology. The department staff — V. Subbo-
tin, L. Pesotsky, G. Terekhin, V. Mosalkov, and
A. Ryabova — was awarded medals.

In 2008 Director of the Institute Lev Zeleny
initiated appointment of Ilya Chulkov as Leader
of the Instrument Engineering direction, which
was supported by the Scientific Council. Ilya
Chulkov reinforced the department No. 71 with
young but by that time experienced develop-
ers that previously worked under his leadership
in the laboratory No. 526. The department was
renamed to Department of Design and Testing
of Onboard and Special Equipment and Sys-
tems, and currently consists of 7 laboratories.

Spacecraft Hardware and System Design
Laboratory (711). Head —
Konstantin Anufreichik

KoHcmanmuH AHy¢petivuk

Konstantin Anufreichik
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Hamanes Yymak
Natalya Chumak

Anekceli KoHosanoe
Alexey Konovalov
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Jlabopamopus 711.2013 2.
Laboratory No. 711.2013

JIaGopaTopus 0TPAGOTKH anmapaTypbl
M KOMILTIEKCOB KOCMHYeCKHX anmapaToB (713)
(pykogodumens — Hamanva Yymaxk)

JIaGopaTopus TeXHNYECKOTO KOHCTPYHPOBAHHS
u MozesmpoBanus (715) (pykosodumens —
Anexceil Konosanog)

Tpu naGoparopum ObUIM CHOPMUPOBAHBI
B 2013 1. u3 cocraBa nabopatopuu 711, kyma
B 2009 r. mepenuia 4acTb COTPYIHUKOB J1abO-
patopun 526 <«DIEKTPOHMKH PEHTTEHOBCKUX
NIETEKTOPOB» (B COCTaBe OTmea acTpODU3MKU
BBICOKMX BHepruii), B ux umcie K.B. Anyd-
peituuk (Bo3rnaBui yadoparopuio), A.A. Ko-
HoBasioB, A.B. CeménoB, /[I.I'. TumoHwMH,
H.W. Yymak, A.B. Hukudopos, craBuiue
B JaJIbHEUIIIEM SIIPOM KOMaH/IbI.

B 2009-2013 rr. koMaHmoif J1abopaTopuu
obutn co3aanbl npubopsl CCHU nmns mpoek-
Ta «KOPOHAC-®oTOH» (rojloBHas OpraHu-
dauuss — WM3MUPAH) u BIIMW mna mpoekra
«CnekTp-P» (ronoHas opranmzaumsi — AKI]
DUAH), nammcaHo mHporpaMMHoOe obecriede-
Hue mua npuoopa CHMOK mpoekra «®Poboc-
I'pyHT», Benuch paboThl 1o npudopam 1 KMA
npoekToB «CriekTp-Y®», «Pe3oHanc», «MoHo-
chepar, «Jlyna-I'mo6», «JIyHa-Pecypce».

Kpome poccuiickux mnpudopoB adoparo-
pyYs TIpUHSIJIA y9acTUe B CO3MAaHWM MHOCTpaH-
HOro Tipubopa: B KpaTdaiimme cpoku (4 mec!)
ObUT CO30aH M TIOJHOCTBbIO OTpaboTaH OJ0K
snekTpoHnku st npubopa GIIMC mia KA
«®@o6oc-I'pyHT».

Spacecraft Hardware and System Testing
Laboratory (713). Head — Natalya Chumak

Design Engineering and Simulation Laboratory
(715). Head — Alexey Konovalov

Three laboratories were formed in 2013
from the Laboratory No. 711 employees, which
in turn embraced some of the Laboratory 526
(X-ray detectors electronics, a part of the De-
partment of High Energy Astrophysics) em-
ployees in 2009, including K. Anufreichik (head
of the laboratory), A.A. Konovalov, A.V. Se-
menov, D. G. Timonin, N.I. Chumak, A.V. Ni-
kiforov, who later became the team core.

In 2009—2013 the laboratory team designed
the SSNI instrument for the Koronas-Foton
project (head organization — IZMIRAN) and
BPI for the Spektr-R project (head organiza-
tion — AstroSpace Center), wrote the software
for the SIOK instrument of the Phobos Sample
Return project, contributed to instruments and
KIA of the projects World Space Observatory —
Ultraviolet (WSO-UYV), Resonance, lonosfera,
Luna-Glob, Luna-Resurs.

Besides the Russian instruments the labora-
tory participated in designing of a foreign in-
strument — within a very short time (4 months!)
the FPMS instrument electronics unit for
the Phobos Sample Return spacecraft was de-
signed and fully tested.



Ceituac KOJUIEKTUB JTabOpaTOpUil MpUHUMA-
€T aKTUBHOE YYacTHe B POCCUMCKUX U MEXIy-
HapOJHBIX HAYYHBIX KOCMHUYECKHMX TPOEKTaX
«Jlyna-I'nmo6», «Jlyna-Pecypc-1», «Bk3oMapc»,
«ureprenno-3oua», «Crnektp-Y®», «Peso-
HaHc», «MoHocdhepar, «CTpaHHUK».

OCHOBHO€ HANPABJIEHHE TEATEIHHOCTH
JiabopaTopuii — pa3paboTKa M U3rOTOBJIEHHE

* BopToBoii KOCMUYECKOI ammaparypbl: CU-
cteM cOopa M PpEerucTpaluu, XpaHeHUs
¥ cOpoca HaydYHOU MH(MOPMALINN;

* KOHTPOJIbHO-UCMBITATEIbHON  ammapaTypbl
IIJIS1 aBTOHOMHBIX Y KOMIUIEKCHBIX IPOBEPOK
HaYYHBIX TTPUOOPOB HA BCEX CTATUSAX MCITbI-
tanuit B MKW, Ha 3aBojie 1 KOCMOAPOME;

* CUCTEM MpUEMa TeJIEeMETPUM;

* TIporpaMMHOro obecrneyeHus1 00pabOTKU
W aHaJIM3a JaHHBIX.

Ha3nayenue cucrem coopa Hay4uHOi
undopmanun (CCHHN)

» COop HayYHBIX TAaHHBIX OT PUOOPOB;

* KOHTpPOJIb pabOTOCITIOCOOHOCTH MPUOOPOB;

* XpaHeHUue, 3alluTa U CXKaThe JaHHbIX;

* ¢opMupoBaHUE BBIXOIHBIX (HOPMATOB U BbHI-
BOJ aHHBIX B OOPTOBOII KOMIUIEKC YIpaB-
snenus (BKY);

* nipuém komanHa ot bKY 1o mynbTuruieKcHo-
My kaHany ooMeHa (MKO) KA;

* TPAHCISIINS BpEMEHHBIX METOK B IIPUOOPHI;

* Tepenavya KOMaHI B IPUOOPEI.

Ha3snavyeHne KOMILIEKCHOI KOHTPOJILHO-
ucnpitaTebHoi anmaparypsl (KKHA)

» OO0ecnieyeHue TPOBEICHUS BCEX BUIOB MC-
TMBITAHUI KOMIUIEKCA HayYHOI amnmapaTyphl;

* yMuTaluusa GYHKUIMOHUPOBAHMS CIYKEOHBIX
cucteMm KA;

* KOHTPOJIb (PYHKIIMOHUPOBAHMSI HAyYHBIX
MpUOOPOB;

* YMUTaALMs pabOThl KOMIUIEKCA HAyYHOM arl-
napatypel (KHA) 10 BBICOKOCKOPOCTHBIM
1 HU3KOCKOPOCTHBIM MHTepdeiicam;

* TOATOTOBKAa M (POPMHMpPOBaHUE LIMKIOTPaAMM
UCIIbITAHUI;

* oToOpaxkeHue X0[a UCTIbITAHUIA;

* TIiepBUYHAas 00paboTKa, coxpaHeHue UHGOop-
Mallid, BO3MOXHOCTb IPOCMOTpa HHMOp-
MallMu OT CUCTeMbI coopa u ipubopoB KHA
U e€ paszjayva Mo JIOKAJbHOM CeTH pa3paboT-
ypkaM npubopos KHA.

TIpoeKThI, peaju30BaHHbIE C YYACTHEM
COTpPYIHHMKOB J1aboparopmii 711, 713, 715

30 auBaps 2009 r. ¢ kocmonpoma «Ilnecenk»
OBLT YCTIEIIHO 3aMylleH KOCMUYECKUi armapar
«KOPOHAC-®oToH» (TOJNIOBHAsT OpraHusa-
mst — U3MUPAH) ¢ xoMmruiekcoM HaydHOU
anmaparypbl «DoToH».

Today the laboratory is actively involved
in the Russian and international space science
projects Luna-Glob, Luna-Resurs-Orbiter, Exo-
Mars, Interhelioprobe, WSO-UYV, Resonance,
lonosfera, Strannik.

Main areas of activity of the laboratory are
development and manufacturing of

* Onboard space equipment: systems of col-
lection and recording, storage and dumping
of scientific data;

» control and test equipment for self-checks
and integrated checks of instrumentation
on all test stages at IKI, plants, and launch
site;

+ telemetry acquisition systems;

+ software for data processing and analysis.

Applications of the scientific data collection
system (SSNI)

» Scientific data collection from instruments;

* instrumentation performance monitoring;

+ data storage, protection, and compression;

» generation of output formats and data output
to BKU;

+ command reception from BKU via spacecraft
MKO;

+ relay of time tags to instrumentation;

+ relay of commands to instrumentation.

Applications of the integrated ground support
equipment (KKIA)

+ Support of all types of scientific package
testing;

» simulation of spacecraft service systems
operation,;

* monitoring of instruments operation;

+ simulation of scientific payload operation
through high- and low-speed interfaces;

» preparation and formation of testing se-
quences;

+ indication of testing progress;

» preliminary processing, storage, view of in-
formation from the collection system and sci-
entific payload instruments, and its distribu-
tion via local network to the KNA developers

Contribution to Projects

On 30 January 2009 the spacecraft Koro-
nas-Foton (Integrated Low-Earth Orbit Obser-
vations of the Sun Activity, head organization —
IZMIRAN) was successfully launched from
the Plesetsk launch pad carrying the scientific
package Foton.

(0] -Ipy . Uci
Husa 63 ®IIMC. llleeyus,
KupyHa, 2011 2.
Phobos Sample Return. Testing
of the FPMS electronics unit.
Sweden, Kiruna, 2011

lMpumepel nocmpoeHusa
KomnnekcHoix KUA

Examples of construction
of integrated KIAs

3anyck KA «<KKOPOHAC-
®@omoH»

Launch of the Koronas-Foton
spacecraft
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Mpu6op CCPHU. Mpoekm
KOPOHAC-®omoH 2009 .

SSRNI instrument. Project
Koronas-Foton, 2009

«KOPOHAC-®@omoH».
Ucneimanua KHA. MUDU,
2008 2.

«KOPOHAC-®omoH».
Ucneimanusa KA. Ucmpa,
2008 2.

BIU. Mpoekm «Cnekmp-P»,
2011a.

BPI. Spektr-R project, 2011
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5 U /

Koronas-Foton. KNA testing.
MEPhI, 2008

Koronas-Foton. Spacecraft
testing. Istra, 2008

B coctaB KHA Bomuia cuctema c6opa u pe-
ructpanuy HaydHoil uHdopmauuu (CCPHUA),
pa3paboTaHHass KoMmaHmoi Jjabopatopuu. Oc-
HOBHOU TOTOK HAayYHOU WH(pOpMaIny mnepena-
BaJicsl B BUIE IIU(DPOBBIX MACCUBOB C HAYYHBIX
npu6opoB, Mo 960 O6MT B TOCIEIOBATEIIBHOM
kone. CKOpocCTh Tepenayr MaccuBa WH(pOpMa-
uuy — 62,5 uiu 125 x6ut/c.

Jlns moBbILIeHUST HaIEXHOCTU padoThl KHA
cuctema CCPHM 6blna moctpoeHa IO cxeMe
C IBYMSI TTOJYKOMILIEKTaMU, OJUH U3 KOTOPBIX
SIBJISITICST pabOYMM, a BTOPOM HAXOAWIICH B «XO-
JIOMHOM» pe3epBe. Bce curHambl wHTEpderi-
ca oOMeHa JAaHHBIMM ObLIM 3amyOJIMPOBaHbI,
NMPUYEM Ha KaxXaylo AYyOIMPOBAHHYIO JIMHUIO
paboTan CBOIl mepemaTivk W TPUEMHUK WH-
dopmarnmu. C 18 despang no 17 mapta 2009 r.
HeTpepHIBHO (DYHKIIMOHUPOBAT TIEPBBIA IT0-
nykoMiuiekt CCPHMU. [aHHBIe TeaeMeTpuu
MoKa3blBaIM  CcTaOWIbHOE,  0e30lIMO0YHOE
dyukumonuposane CCPHU. C 18 wmapra
o nexkabps 2009 r. HeTpepbIBHO (DYHKIIMOHU-
poBan Btopoii noaykoMmruiekt CCPHU. Cym-
MapHO 3a BEChb MEPUOJ TMOJYYEHO, COXPAHEHO
¥ BbIIAHO B paguokaHain 2 156 728 275 kanpos,
7149 otuéroB, 10095948 makeTroB C Teiaeme-
TpUYECKOI uH(pOpMaIIuEit.

KA pa6otan go 1 nexa6ps 2009 r., skcnepu-
MEHT OBbLIT TpeKpalléH M3-3a BbIXOAA U3 CTPOs
CHCTEMBI 9HEPTro0OeCIIeYeHUSI.

18 wmtonst 2011 T. cocTosics YCHENIHBIM 3a-
nyck KA «Cnektp-P» (nmpoekt «PagnoAcTpoH»,
rosnoBHas opranusanus AKLL ®UAH) ¢ BITU,
CO3MaHHBIM pPa3paboTINKAMU JTAOOPATOPUH.
BITN — GopTroBoii mpubop, BXOASIINIA B KOM-
iekc HayyHoil anmnapatypbl KA «CrekTp-P».
IIpencrasasier co6oit MOHOOJOK M TIpeaHa3Ha-
YyeH ISl TpeoOpa3oBaHusi WHGOPMALMM, BbI-
JlaBaeMoil U3 OOPTOBOTO KOMILIEKCA yIpaBie-
Hust mo MKO B yripapisiioniiue KoJoBbIE CI0Ba
(YKC) nnst KoMmruiekca HaydyHOM ammapaTyphbl.
BIIN cocTouT 13 1BYX MOJTYKOMILIEKTOB.

B wmione 2014 1. GbUT JOCTUTHYT 3adaHHBIN
cpok akcrtyaraiuu BITU B coctaBe KA co-
IVIACHO TeXHUYECKOMY 3ajaHuio — 3 roga. 3a
Bpemst paboTsl Ha opoute BITU nepenan 6onee
160 000 umdpposeix komana. B 2015r. BITU
MPOJO/DKAaeT paboTaTh B INTATHOM pPEXUMeE
U TPAHCIMPOBATh UU(PPOBbIE KOMAHIBI B IJIaB-
HBI TEJECKON KOCMHUYECKOro ammapaTa U B
prubopsl IKcnieprMeHnTa «[lrazma-d».

B 2012—2015 rr. B n1abopaTopusix ObuIa CO3-
aHa ¥ oTpaboTaHa CUCTEMa aBTOMAaTUYECKOU
MOCaJKu TIyOOKOBOJAHOIO cracaTejlbHOro arm-
mapata. Kak oka3zajioch, OIBIT TMOCTPOEHUS
CMEeLMaTU3UPOBAHHBIX CUCTEM IJIsI KOCMUYe-
CKUX WCCJIEIOBAHUI MOXHO TIPUMEHSITH TIpU
CO3MaHUU CUCTEM YIIPaBJICHUSI U B IPYTUX 00-
JIaCTSIX, HAmpUMep, MpU YIpPaBIeHUU TIIIyOo-
KOBOIHBIMM  CITacaTeJbHBIMU  aIlliapaTaMu.
Co3naHHas TIpU HEMOCPEACTBEHHOM YYacTUU
COTpYAHMKOB nadoparopuii cucrema CAIT-271
yIpaBJIeHusT ycrrenrHo mpornuia B 2015 . Mex-
BEIOMCTBEHHBIE UCTIBITAHUSI.

Scientific payload includes SSRNI sys-
tem (Information Collection and Registration
System), developed by the laboratory team.
The main data stream from the instruments to
the SSRNI system is relayed as digital files by
960 bits in sequential code. Data file transfer rate
is 62.5 or 125 kbps.

To improve the scientific payload perfor-
mance reliability the SSRNI system was built
with two subsets, one being prime and another
on “cold” reservation. All signals of the data
exchange interface were duplicated, with ev-
ery duplicated line possessing its data trans-
mitter and receiver. From 18 February to
17 March 2009 the first SSRNI subset was
in continuous operation. The telemetry data
indicated stable and error-free performance.
From 18 March to December 2009 the second
SSRNI subset was in continuous operation.
In total 2,156,728,275 frames, 7,149 reports,
10,095,948 telemetry packages were received,
stored and forwarded to the radio channel.

The spacecraft was operational until 1 De-
cember 2009, as the experiment was terminated
after power supply system failure.

On 18 July 2011 the spacecraft Spektr-R (Ra-
dioAstron project, head organization — Astro-
Space Center) was successfully launched, car-
rying the interface converter (BPI) designed by
the laboratory developers. BPI is an onboard
instrument, which is integrated in the Spektr-R
scientific package. It is a monoblock unit de-
signed for conversion of data, which the on-
board control system outputs through multiplex
exchange channel (MKO) as control code words
(UKS) for the scientific package. BPI consists
of two subsets.

In July 2014 BPI reached its scheduled life-
time onboard the spacecraft as per the specifi-
cation — 3 years. During its on-orbit operation
BPI relayed over 160,000 digital commands.
In 2015 BPI continues its nominal operation and
relays digital commands to the spacecraft pri-
mary telescope and instruments of the Plasma-F
experiment.

In 2012—2015 the laboratories designed and
tested the auto-trim system of the deep submer-
gence rescue vehicle. As it turned out the expe-
rience in developing space research systems can
be applied to designing control systems in other
areas, for instance, control of deep submergence
rescue vehicles. The control system SAP-271 de-
veloped with direct involvement of the laborato-
ry successfully passed interagency tests in 2015.



Mepeaeoili 8b1X00 8 MOpe First departure to sea

2/1y60K0800H020 of the deep submersible with
p €030 the control system developed

8 MIncmumyme cucmemoli at the Institute

ynpaeneHusa

IpoexTsi 1aGoparopmii 711, 713, 715 B cTagun In-Development Projects

pa3padoTKu

CCHU mennossbix SSNI and BUS heat equivalents

3KkeueaneHimoe (T3) u 6nok for the Interhelioprobe project
{ u coed i

fEYC) T3 ona npoekma

«MHmMep2enuo3oHo»

of the Laboratories 711, 713, 715

Cnyxe6Hole 6n10Ku:

ynp m pe-
xumom (BYTP), conpaxkeHus
u ynpaenerus (6YCK), bBM-4,
ynpaeneHus KaHanamu
(BYK); kanane! 6600a-6bi-
8o0a (KBB), 6opmosoli
610k ynpaeneHus (bYI) ona
npoekma «Cnekmp-Y®»

(2 3ayua —

UHACAH)

Service control units of BUTR,
BUSK, BM-4, BUK, KVV, BUP
for the WSO-UV project (head
organization — INASAN)

Bnok ynpaenenus Hay4Hou
uHpopmayueli (YHU),
KOHCMPYKMOpCKo-
0080004HbIl 06pasey,
npoekm «JlyHa-no6»
(JlyHa-25»)

BUNI, development prototype,
Luna-Glob project

CCPHU-2. HamypHo-2aba-
pumHo- eecoeoli Makem
(HrBM) ona npoekma «Jly-
Ha-Pecypc-Op6umansHelii»

SSRNI-2 for the project Luna-
Resurs-Orbiter

BYHU-JIP dna npoexkma «Jly-
Ha-Pecypc-Op6umaneHeli»,
mexHuy4eckuli o6pasey

BUNI-LR for the project
Luna-Resurs-Orbiter, technical
model

B1oK 31eKmpoHuUKU KoM-
nnekca AL|C Onsa npoekma
«3k30Mapc» (2016)

Atmospheric Chemistry Suit
(ACS) system electronics for
the ExoMars project (2016)

Bnok uHmepdeiicos u na-
mamu (bUI) ona npoekma
«3k30Mapc» (2018)

Interface and storage unit (BIP)
for the ExoMars project (2018)

IMpoekm «Pe3oHaHc» (npu-
6op CYCIN) CYCNIU TO

Resonance project (SUSPI
instrument) SUSPI TO

Cucmema ynpaenenus,
c6opa u nepedayu uH-
¢dopmayuu (CYCIN-C) ona
npoekma «CmpaHHUK»
SUSPI-S for the Strannik
project
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Neope Koznoe
Igor Kozlov

Onez Kosnoe
Oleg Kozlov

250

®p uci 7] During Chibis-M microsatellite
MUKpOCnymHuka testing. 2010
«Yubuc-M». 2010 2.

JlabopaTopus IIAHMPOBAHKS U HAYIHO-
TEeXHHYECKOTo o0ecneyeHus: IKCepuMEHTOB
Ha MukpocnyTHukax (712) (pykosodumens —
Heopo Koznoe)

B cocraB naboparopuu mnocie pechopMbl
ctpyktypbl MHCTHTYTa B 2013 T. BOLILIM CIie-
LIMAJIUCTBI, Y4aCTBOBABIIME BO BCEX MPOEKTax
71 otnena HaurHas ¢ ero obpazoBaHus B 1973 .

B mocnennue rompl cOTpymHWKM Jabopa-
TOPUM CKOHLIEHTPUPOBAIM YCWIMSI Ha CO3[a-
HUU, HA3eMHON OTpabOTKE M COMPOBOXIAECHUIO
MUKPOCITYTHUKOB, co3aaBaembix B UKU, uto
U oTpa3ujoch B Ha3BaHUU. [lepBbIM Bechb-
Ma YCITEITHBIM OIBITOM CTaJl MMKPOCITYTHHK
«Yubuc-M», HauaBuIMil CBOIO padoOTy IocCie
OTCTBIKOBKM OT TIpy30Boro Kopabiast «IIpo-
rpecc» 25 sganBapsa 2011 r. MUKPOCTTYTHUK
YCIIeTITHO TTpopaboTall Ha opouTe mouTH 3 roma
(TIpy 3asIBIEGHHOM CpPOKe (DYHKIIMOHUPOBAHMS
1 rom) M JajJ MHOTO BaXXHBIX Pe3yJIbTaTOB, TaK-
K€ — OTIBIT B YIIPABIEHUN CITyTHUKAMMU.

JIaGopaTopusa poOOTOTEXHMYECKMX CHCTEM
IUTS TUTAHETHBIX uccienoBanuii (714)
(pykogodumenv — Onee Ko3no6)

JlaGopaTopust ObL1a cchopMUpoBaHa
B 2013 r. Ha OCHOBe 1abOpaTOpuu OOPTOBBIX
VIPABJISIEMBIX 3JIEKTPOMEXaHUUECKUX CUCTEM
U TIPOCKTUPOBAHUSI KOMIUIEKCOB HAayYHOM ar-
napaTypbl otdena 73 M BBINOJHSET PabOThI,
CBsI3aHHBIE C Pa3pabOTKOI POOOTOTEXHUIECKUX
KOMITJIEKCOB M HAYYHBIX TTIPUOOPOB.

Microsatellite Experiments Planning and
Support Laboratory (712). Head — Igor Kozlov

Following the Institute reorganization in 2013
the laboratory was joined by the specialists
of the department No. 71 that participated in all
its projects since the establishment in 1973.

In the recent years the laboratory staff con-
centrates its efforts on designing, ground test-
ing, and supporting of the microsatellites built
at IKI, that was reflected in its name. The first
and successful experience was the microsatellite
Chibis-M, which became operational after un-
docking from a Progress cargo ship on 25 Janu-
ary 2011. The microsatellite efficiently operated
in orbit for almost 3 years (with the stated op-
eration life of 1 year) and provided a lot of im-
portant data, as well as experience in satellite
control.

Robotic Systems for Planetary Explorations
Laboratory of Robotic Systems for Planetary
Exploration (714). Head — Oleg Kozlov

The Ilaboratory was established in 2013
on the basis of the Laboratory of Controllable
Electromechanical Systems and Design of Sci-
entific Packages under the department No. 73
and conducts activities related to development
of robotic systems and instrumentation.



IlepBoii TmpakTUYeCcKoOil paboToil CcoTpyn-
HUKOB JlabopaTopuy OBbUIO TPOEKTUPOBAHUE
W peann3alusi MaHWIYJIITOPHOTO KOMILIEKCa
npoekTa «@oboc-I'pyHT». OCHOBHOU 3amadeit
npoekTa ObLT 3a00p IrpyHTa ¢ IToBepxHOCTH Po-
0oca 1 mocTaBKa ero Ha 3eMJIIo.

HcnbiTanusamMu  OblJ1a  I0Ka3aHa BO3MOXK-
HOCTb MAaHMUITYJISITOPHBIM KOMILIEKCOM 3a0u-
paTh TPYHT OT CHIITyYeTo U CBSA3HOTO 10 TBEPIO-
TO U TIeperpyXaTh €ro B BO3BPATHYIO PAKETY.

Ceiiuac B JlabopaTopuu pa3padaTbIBaeTCst
JIYHHBI MAaHUITYJIITOPHBIN KOMITIEKC (MaHUITY-
nsgrop) (JIMK), ocHoBHast 3amaya KOTOPOTO —
3a00p 00pa3LoB IpyHTa ¢ TyOoUHBI 10 40 cM,
MX 3arpy3ka B IPUOOPHI M HaBeleHUE YCTAaHOB-
JICHHBIX Ha MaHUIYJISITOpe MPpUOOPOB Ha BBI-
O6paHHbIe yyacTKu noBepxHocTu. IMK noymkeH
ycTaHaBIMBaThcs Kak Ha KA «JIyHa-I'mo6», Tak
u Ha KA «JlyHa-Pecypc-Tlocanounbiii».

ITo npoexry «JIyHa-Pecypc-TTocanouHblii»:

* pa3pabaThIBaeTCsl ITOBOPOTHas IIaThopMa
IJIST HaBeACHUS TTPUOOPOB JIYHHBIN MHOpPa-
kpacHbiit criektpometrp (JIMUC), TeneBusu-
OHHOUM KaMepbl pabovyero IMoJisi MaHWIYJIsI-
topa (TB-PIIM) u LINA XSAN;

* paspabaThIiBaeTCsl IPYHTO3a00pHOE YCTpPOIi-
CTBO JUTsI KpUOTEHHOTO OYpeHUST M TOCTaBKU
00pa31oB NMpudopamM U Kypupyercs: padoTa
€BPOIIeHCKOI YacTU OypOBOro YCTPOMCTBA;

* KypupyeTcsl paboTa 1o CO3IaHUIO eBpOTeii-
CKOTo npubopa 1o aHaJIu3y IpyHTAa.
OIHOBPEMEHHO B JIaADOPAaTOPUU BEOYTCS pa-

0OTHI IO CO3IaHUI0 CKaHEepOB MpruoopoB MCA-

CHU n ®EBYC mnpoekra «bermm Konom60»,

peHTreHoBckoro Teneckona SPIN-X1 (mpoekrt

«Monutop Bcero Heb6a»), koHcTpykTHMBa 06J10-

koB Teneckora ART-XC npoekra «Criektp-PI'»,

npudopoB komruiekca ALIC mig KocMUYyeckoro

armapara TGO (mpoekt «Dk3oMape», 2016),

KoHcTpykTuBa TipubopoB IIMJI 1o mpoekTy

«Jlyna-I'no6», npubopa TAJI razoBoro xpomarto-

rpada 1o npoekty «JIyHa-Pecypc-ITTocanounsrii».

Ha OGnukaiiinyio mepcrekTuBy pa3pabdarbi-
BaeTCsl BapuMaHT JyHOXoJda [Jii COBMECTHOM
paboTHI JIyHOXOMA W TIOCATOvYHOM ctaHn KA
«JlyHa-Pecypc».

JlaGopaTopus co3naHus U Ha3eMHOI
0TPa0OTKH KOMILIEKCOB HAYYHOI anmapaTypsl
U oDecneyeHus: HAYYHbIX IKCIIEPUMEHTOB

HA MIWIOTHPYeMbIX Moaysx (716)
(pyxoeooumenv — QOaee Andpees)

CoBmecTHO ¢ Kojuteramu U3 MHCTUTYTa Me-
IUKo-6uonorndeckux mpoodiem (MMBIT PAH)
ObUIM pa3paboTaHbl TeJleMeAULIMHCKUE Oop-
ToBble KoMIuieKThl (TBK-1, TBK-1C), npen-
Ha3HauYeHHbIEe JISI perucTpanru, oopaboTKH,
XpaHEeHUs U nepeaayu creaibHON MeaULIMH -
cKoil uHpopmauuu, XapakTepusylolleid co-
CTOSTHUE 310POBBS WieHOB akumnaxa PC MKC:
TBK-1 — oTomapuHroJornyeckKuii KOMIUIEKT,
a TBK-1C — cromaroioruyeckuii.

The first practical work for the laboratory was
to design and implement the manipulator system
for the Phobos Sample Return project. The proj-
ect’s main objective was soil sample collec-
tion from the Phobos surface and its delivery to
the Earth.

Testing demonstrated the manipulator ca-
pabilities to sample different soil samples (from
loose and cohesive to hard soil) and load them
into a return craft.

Today the laboratory develops the lunar ma-
nipulator system (LMK) with the main task
of collecting soil samples from depths down to
40 cm, loading the samples into the instruments,
and pointing the instruments to the selected sur-
face areas. LMK will be mounted on the Luna-
Glob spacecraft and the Luna-Resurs lander.

With respect to the Luna-Resurs lander:

* A rotating platform is developed to point
the LIS, TV-RPM, and LINA-XSAN;

* a soil-sampling device is developed for
cryogenic drilling and sample delivery to
the instrumentation, and work is supervised
on the European part of the drilling unit;

» the work on a European soil sample analyzer
is supervised.

At the same time the laboratory designs scan-
ners for the MSASI and PHEBUS instruments
as part of the BepiColombo project, the SPIN-
X1 X-ray telescope (All-Sky Monitor project),
structural elements of the ART-XC telescope
blocks (Spektr- RG mission), the ACS system in-
strumentation for the TGO spacecraft (ExoMars
mission, 2016), structural elements of the PmL
instrumentation (Luna-Glob mission), TAL
instrument for the gas chromatograph (Luna-
Resurs-Lander mission).

For the short term a moon rover is developed
for the joint operation of the rover and the Lu-
na-Resurs-Lander.

Scientific Payload Design and Testing and
Support Laboratory of Manned Module Science
(716). Head — Oleg Andreyev

In collaboration with associates from the In-
stitute of Biomedical Problems there were devel-
oped telemedicine packages (TBK-1, TBK-1S)
for recording, processing, storage and transfer
of medical information describing health status
of the RS ISS crew members. TBK-1 is an oto-
rinolaryngologic package, and TBK-1S — a sto-
matological package.

MarunynamopHelii Kom-
nnekc npoekma «@o6oc-
TpyHm»

Manipulator system
ofthe Phobos Sample Return
project

JlyHox00
Moon rover

Onez AHOpees
Oleg Andreyev
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bnok bYHJ. BHewHutli 8ud
u 8ud co cHAmoli 8epxHeli
KpblwKol

BUND unit. Exterior and with
top cover off

AHOpeli boHOapeHKko
Andrey Bondarenko

252

Paspaboran armnapaTHO-TIPOTPaMMHBI
koMmIiekc MB®, npenHasHayeHHBIN 1J151 KOH-
TPOJST M1 MOHUTOPWHTA B pEaJlbHOM BPEMEHM
HaOTIONAIONIMM BpayoOM COCTOSIHUS 3I0POBBS
KOCMOHABTa Ha MecCTe IOCAlIKU CITyCKaeMOro
armapara, a Takke BO BpeMsl TPaHCITOPTUPOBKI
KOCMOHABTOB OT MecTa TipuszemyieHuss. MB®
MO3BOJISIET OCYIIECTBISAIT OMTHOBPEMEHHO He-
MPEPHIBHBI BU3YaJIbHBIM KOHTPOJIb M PETH-
CTpallii0 OCHOBHBIX MEOWLIMHCKUX ITOKa3aTe-
Jeil  (JeKTpoKapauorpaMMy, apTepuaibHOe
NaBJieHUe, MyJbCOKCUMETpUI0). B mepcrnek-
THBE TIPEIIIOJIAraeTCs WCITONb30BAaHUE INTAT-
HbIX 00pasiioB MB® na 6opry PC MKC n KK
«Co103-TMA».

CoTpymHUKMA  JaObOpaTOpUM  MPUHUMAINA
yyacTve B pa3paboTKe HaydyHOM armaparypbl
s akcnepumenta PYCAJIKA mis PC MKC.
OCHOBHOI 3amauyeif 3TOT0 SKCIEPUMEHTA SIB-
Jslach OTpaboTKa METONMKM KOCMMYECKOTO
MOHUTOPHHTA YIJIEKUCIIOTO ra3a M MeTaHa B aT-
Mocdepe.

Hna skcriepumenTa Ha MKC 6611 paspabdo-
TaH TPEXOCHBIN BHICOKOTOUYHBIN aKceIepoMeTp
TBA-II, ycranaBmuBaeMbIii Ha TUIaT(opMe
ATIIIT-®. TBA npeagHa3HayeH:

* JUIST M3MEPEeHUsT YCKOPEHWI KakK pe3yJibTar
BosmeiicTBust Ha KA u y3mabl miaTtdopMbl
AIIIT-® HerpaBUTALIMOHHBIX CHIT;

* TpuéMa M UCIIOJIHEHUS YIPABIISIONINX KO-
MaHI oOT OJioKa YyIpaBieHUs ILIaTHOPMBI
AIlI-D;

* BBIIAYM  TEJEMETPUYECKUX
o coctosinuu TBA.
JlaGopaTopusi KypupoBaja MPOEeKT MUKPO-

cnyTHUKa «Yubuc-M», ripeqHa3zHaYeHHOTO IS

HCCIIeOBaHUS (PUBNIECKUX TIPOIIECCOB B TPO-

30BBbIX pa3psiiax B atMocdepe 3eMin.

B pamkax npoekToB «JlyHa-Pecype» u «Dk-
30Mapc» (2018) coBmectHo ¢ UDP3 PAH pas-
pabateiBatotesi  npuGopsr CEMCMO  mis
MOHUTOPUHTA JIYHHOU celicMosornyeckoi o0-
CTaHOBKM U ceiicMorpaBumeTp (COM) minsa us-
YUYEHUsI CEMCMOJIOTMYECKOM aKTMBHOCTU ILIa-
HeThl Mapc.

Hns npoekTa «Criektp-Y®» (rojoBHast op-
ranuzauusi MHACAH) pa3pabaTtbiBaeTcst 610K
BYHA.

CorpynHuUKMA  j1aboparopud  TNPUHUMA-
0T aKTMBHOE y4yacTMe B MPOBEACHUM KOM-
TUIEKCHBIX paboT 1o TIpoekTaM <«BDK3oMapc
(2016 u 2018 rr.). IlepcrieKTUBHBIE ITPOEKTHI:
«Yubuc-AWN», «Jlartac-I1».

rapamMeTpoB

JlaGopaTopus NpoeKTHPOBAHUS
CHeUATU3UPOBAHHBIX OOPTOBBIX CHCTEM
JUIS1 KOCMHYECKHX ucciaenoBanuii (717)
(pykosodumenv — Andpeii bondapernko)

OtaenbHast  jgaboparopusi  ClieLUaIU3U-
POBaHHBIX OOPTOBBIX CHCTEM OKOHYATEIHHO
copmuposaiach B 2013 r. moa pyKoBOJACTBOM
A.B. boHmapeHko u3 pa3pabOTYMKOB, yCIIEII-
HO paboTaBIIMX B cocTaBe 71 oTaena v MMeB-
IIUX K TOMY BPEMEHM ITOJOXHUTEIbHBIN OIBIT

A hard-and-software system MVF was de-
signed to allow a supervising doctor to control
and monitor in real time health status of the cos-
monauts at a reentry spacecraft landing site
and during moving cosmonauts from the site.
MVF simultaneously enables continuous visual
checking and recording of essential medical in-
dications (electrocardiogram, arterial pressure,
pulse oximetry). In the future it is expected to
use flight units of MVF onboard the RS ISS and
Soyuz-TMA.

The laboratory staff participated in develop-
ment of scientific hardware for the Rusalka ex-
periment onboard the RS of ISS. The main ob-
jective of the experiment was to trial a method
of carbon dioxide and methane satellite moni-
toring in the atmosphere.

For an experiment aboard the International
Space Station a three-axis inertial accelerometer
TVA-P mounted on the APP-F platform was
developed. TVA is designed to:

* measure accelerations as a result of non-grav-
itational forces effects on a spacecraft and
the APP-F platform assemblies;

« receive and execute control commands from
the APP platform control unit;

« output telemetry parameters on the TVA
status.

The laboratory supervised the Chibis-M proj-
ect designed to study physical processes of light-
ning discharges in the Earth atmosphere.

As part of the Luna-Resurs and ExoMars
(2018) projects in collaboration with the In-
stitute of Physics of the Earth of RAS the spe-
cialists of laboratory develop the following
instruments: SEISMO to monitor the lunar
seismological environment and seismogravi-
meter (SEM) to observe seismological activity
on Mars.

For the WSO-UV mission (leading organiza-
tion — INASAN) a scientific data control unit
(BUND) is developed.

The laboratory staff actively participates
in the ExoMars projects (2016 and 2018).
Planned projects: Chibis-Al, Laplace-P.

Laboratory for Dedicated Onboard Equipment
for Space Experiments (717). Head —
Andrey Bondarenko

A separate laboratory for dedicated onboard
equipment completely formed in 2013 under
the supervision of A. Bondarenko from the de-
velopers, which successfully worked in the de-
partment No.71 and had positive experience
in designing onboard units and systems for
the following projects: Phobos Sample Return



Omnadka yuegpoeol

Testing of a STZ digital camera
(Phobos Sample Return)

«®o6oc-I} PyHmM»)

co3/1aHus1 OOPTOBBIX OJIOKOB M CUCTEM IS TTPO-
exToB «®ob6oc-I'pynr» (BD CT3); MuxkpocItyT-
HuK «Yubuc-M» (umdposas kamepa LIDK);
CAII-271 (onTuyecKkuil AaTYMK KOOPAMHAT
0O/1K?2); «bermn Komom6o» (Marautomerp, EKA).

Crenmau3amus Ja6opaTopun

*  CucTeMbl TEXHUYECKOTO 3pEHUSI,
* 1MbpPOBBIE KAMEPhI, ONTORJIEKTPOHMKA,
* uMdpoBas o06paboTKa U300paXKEeHUN U CUT-

HAaJIOB B PeaJIbHOM BPEMEHH,

* CHUCTEeMBI M CpeAcTBa cObopa U 00pabOTKU

SKCTIEPUMEHTATTbHBIX TAHHBIX,

* BBICOKOCKOPOCTHBIE IIU(POBBIC MHTEPHEHCHI,
* CHCTEMBI YIIPaBICHUS IPUBOIAMHU,

* poOOTOTEXHUKA,

* KOHTPOJIbHO-KCIIBEITATEIbHAS

(KHA),

* CIEUMATU3NPOBAHHOE TIpOrpaMMHOE 00e-

CIIeYeHMeE.

JlaGopatopusi ydacTByeT B CO3IaHMH IIep-
CIIEKTUBHBIX MPUOOPOB ST TIPOEKTOB «JIyHa-
25» n «Jlyna-27»: TeneBusnoHHoi Kamepsl TB
PIIM u O10KOB 3JIEKTPOHMKHU JISI 3KCIIepU-
meHTa [IMJ] 1 a5 JIyHHOTO MaHUTTYJISITOPHOTO
KOMILIEKCA.

Takxe naGoparopus NPUHMMAET Yy4acTHe
B W3TOTOBJICHUW CUCTEMBI aBTOMATHUECKOU
nocagku CAII-271 Ha aBapuiiHyIO TTOIBOIHYIO
JIONKY — ONTUYECKU IaTYMK KOOpAMHAT,
uHTepdelicHas Tulata W TPorpaMMHOe obec-
revyeHue.

armaparypa

(Technical Vision System (STZ) Electronics),
Chibis-M microsatellite (digital camera TsFK),
SAP-271 (optical resolver ODK2), BepiColombo
(magnetometer, ESA).

Areas of activity

» Technical vision systems,

 digital cameras, optoelectronics,

+ real-time digital processing of images and
signals,

+ systems and devices of experiment data col-
lection and processing,

* high-rate digital interfaces,

 drive control systems,

* robotics,

» control and testing equipment (KIA — C&lI),

* dedicated software.

The laboratory participates in designing
of potential instruments for projects Luna-25
and Luna-27: TV camera TV-RPM and elec-
tronics for the PmL experiment and lunar ma-
nipulation system.

The laboratory is also involved in manufac-
turing of the automatic landing system SAP-271
for submersibles — optical sensor, interface
board, and software.

TsFK programming,
microsatellite Chibis-M

Mpozpammuposarue
s Iy

(LUOK) mukpocnymHuxka
«Yubuc-M»



