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COB.CEKPETHO

PEIIIEHUE I'OCYJIAPCTBEHHOM KOMMNCCHUHM COBETA MUHUCTPOB CCCP ITO BOEHHO-
I[TPOMBIITJIEHHBIM BOITPOCAM Nel6.
MOCKBA. KPEMJIb. 12.12.1985.

B menax obecrmedeHus paboT IO [andbHEHIIEMy PasBUTHUIO M COBEPIIEHCTBOBAHWIO CPEJCTB OOHApy>KeHUI
cTaprylomux 6amnucrrnyeckux paket, 3amanusix nocraHoBieHueM LIK KIICC u Cosera Munmncrpos CCCP or 22
maa 1985 r. Ne 465-150, I'ocymapcrBernHas xomuccus Cosera Munucrtpos CCCP 1mo BoeHHO-TIPOMBINIIEHHBIM
BOIIPOCAM pellnIa:

L. ITpuuaTs npepnoxenue Munpazunonpoma u Cosera MunuctpoB I'pysunckoit CCP o nmpoBezenuu B 1985-1989
rofiax Hay4YHO-HUCCIe0BaTeIbCKUX U SKCIIePUMEHTAIBHBIX PabOT, HaIIpaBIeHHBIX HA CO3ZaHKe Pa3BepPTHIBA€MbIX U
nepe6a3upyeMbIX aHTEHH.
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L5305gO ™M 3BMYASIS

COB.CEKPETHO *
IIporpamma — «HoBble mnepcrekTHUBHBIE HallpaBIeHUS
KOCMHUYECKOH BOEHHOM TeXHMKH U (QOpPMBI HX
peanusanum».

CEKPETHO *

ITporpamma paspaboraHa

J. B. Meg3mapuamunu u agpecoBana: Komurery Hayku
n Texuuku CCCP — mpezncezmarento KOMUTETA, aKaJleMUKY
I''Mapuyky; u Boerno-npomsrmnenHoi Komuccun
Cosetra Munuctpos CCCP — npeznceznareinio JI.CMupHOBY.

ITporpamma mpesycMaTpuBaIa:

e OmpezeneHre HOBBIX, IepPCIIeKTUBHBIX HAIIPaBIeHU

IIPUOPUTETHON KOCMUYECKOM TeXHUKH;

e O6GoCHOBaHMe HAYYHBIX HAIPaBIE€HUN peaTu3aluy

IIPUOPUTETHHIX HaIlpaBJIe€HNI KOCMHUYECKOM TEXHUKU;

e Opra"usanoHHbIe MEPOIPHUATUA 110 TEXHUIECKOMY 1

TEXHOJIOTMYeCKOMY 00eCIIeYeHUIO IPHOPUTETHBIX 3aad.
[laTa mpencTaBIeHUA IIPOEKTa -

25.04.1985.

Opranuszanus CKB — B mocesytomem 6511a
neperMeHnoBaHa B «MHcTHTYT KocMuyeckux
Coopy:xeHuii».

COB.CEKPETHO
[Tucemo, Ilpencenmatens Komurera Hayku u Texmuxu CCCP

I'Mapuyka wu IlIpencemarens I'ocymapcrBeHHOli BoenHo-

CCCP
JI.CmupnoBa, Ha uma [Ipencemarens Cosera Munucrpos CCCP

npomsinreHHOH — Komwmccum  CoBera  MunHuctpos

H.PspxxoBa
II.IT. — 21852 c. 2.02.X.1985.

B mmmchMe OTMEUAeTCH ..oovvvviiiiiiiii e e B cBasu ¢
BaKHOCTBIO pabor, IIPOBOJVIMBIX B I'pysunckom
ITonurexuuyeckom HMHcTuTyTe, Kak mAjad JajabHeHIIero

COBEpUIEHCTBOBAHMA CHCTEMBI IIpefyIpekJeHUS O PpaKeTHOM

IpyTHX
HaIpaBJIeHHe

HaIlaleHuu, TaK W [OJII  CO3TaHUsI CpelCTB,

omnpeeNdlolUX  IPUOPUTETHOE PasBUTHA
BOOPY>XeHUA U BOEHHON TEXHUKH, IIOJIaTaeM IeJeCOOOPa3HBIM
COTJIACUTECH C IIpe/JIoXKeHreM 00 000pyIOBaHUM CIIEI[UATIBHOTO

KOHCTPYKTOPCKOTO 010pO.

COBET MMHHUCTPOB CCCP
MOCKBA. KPEMJIb.

Cornacursca
H. PEIDKXKOB

17 oxra6ps 1985
ILIL. - 21852 c.
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I/ICC)Ie,ZLOBaHI/Iﬁ B YyCJIIOBHAX TNApOHEBECOMOCTH

TPaHCHOPMUPYEMbIX KOHCTPYKIHIL.
1986 _ 1988r.

[
Axt BHegpenusa 11.02.1991r.
Pa3paboTka 0a30BOii CHCTEMBI MaTeMaTHYECKOTO MOJEJTHUPOBAHUS VIHCTHTYT IIPHKIAAHO
N6 TpaHCHOPMUPYEMBIX KOCMUYeCKUX pedIeKTOPHBIX aHTeHH vexaruku. A.H. CCCP.
Axazpemuxk JI.M. Knumos.
1985 _ 1989r. Aemux /|
r.Mocksa.
I
Co3paHue MeTOAMKH PAacKpos U 3aKpellyIeHHA MeTaIMIecKOTO
CeTeI0JIOTHA OTpakarolei ITIOBEPXHOCTHU KOCMUYEeCKUX Axt BHenpernus 25.1.1990
N7 TpaHCcHOpMUPYyeMbIX pedIeKTOPHBIX aHTEeHH Ha CHUJI0OBOM KapKace, T'enepanpnsnii nepexrop
HIIO «TexcTunbsransanrepus»
a Taxxke
Pasnal r. Mocksa.
a3pabOTKa ONTHMaJIBHBIX CXE€M TEHTOBBIX, PAAMOIIPO3PAYHBIX
p > PajHoTposp n.r.H. B.H.®unaros.
YKPBITUH OBICTpOINlepe6asupyeMbIX M CKJIA[bIBAEMBIX Ha3eMHBIX
QHTEeHHBIX COOPYXKEeHUN
1984 _ 1987r.
) Axt BHegpenus 11.01.1991.
Co3paHue crioco0OB M IIPUCIIOCOOIEHUI [JI SKIIepUMEHTaIbHbIX . o
N8 MOCKOBCKUI aBHAI[MOHHBIH

MHCTUTYT. T. MockBa
n.t.H. O.M. Anudanos.
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«PAYHO» - 33d&030b 936 0NI3IK0 9G3BGId0L 36360 - “390 L3330 (M3Is0L” -
LI30OYV M6 LISFMNY 3HM3EIIY.

COB.CEKPETHO

Ok3. Ne EnnHCcTBe HHBIN

LIK KIICC u Coser MunucrpoB CCCP nocranosieruem ot 27 supaps 1986 r. Ne 137-47:

1.YTBepauau npencraBieHHy0 MUHUCTEPCT-BOM O0IIero MallMHOCTPOEHUA U COTJIACOBAHHYIO C MHHUCTEPCTBAMU U BeZOMCTBAMMU
mporpaMmy GyHZaMeHTaIbHOTO UCCIeOBAHNS U OKCIIePUMeHTaIbHbIX paboT — «PAYH/I».

2. O6s3anu BeimosHeHUe pabor no mporpamme «PAYH]/I» ocyuiecTBiIsATh B IepBOOYepeHOM IIOPAAKE 3a CYeT JIOOBIX pPecypcos,
MMEIOUIUXCA B PacCIOps>KeHUU BeZJOMCTB.

COB.CEKPETHO

[Tpunoxenue Nel. Ilpunoxenue «JTABA».

HIudp: IIP. 310.

Paszzgen 2. 315-204

PaspaGotka u co3pganve (a3suMpoBaHHBIX AHTEHHBIX PpeIIeTOK, pedreKTopoB u 0Tpa>1<aTeJ1e1/1 KapKacOB OTKPBITBIX IITIaT(OPM,
GOJIBIINX COJTHEYHBIX OaTapeil, JJIMHHOBOJIHOBBIX AHTEHH. :
Wcnonaurenu: Uuctutyrt Ilarona (r. Kues) u CKb I'pysuu (r. Témrucn)
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304 399013369890 0300 RIRNINTOL
3060338690 RL3LIH30L 3MM6LAHIICNIN.
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COB.CEKPETHO

PEIIIEHUE IT'OCYJIAPCTBEHHOM KOMUCCHUU COBETA
MMWHHNCTPOB CCCP ITO BOEHHO-ITPOMBIINIJIEHHBIM
BOITPOCAM N¢72.

MOCKBA. KPEMJIb. 09.03.1988.

B nenax obecmedeHus paboT o JajbHeHIIEMY Pa3sBUTHIO U
COBEpIIEHCTBOBAHUIO CPEeACTB OOHApy)XeHHMs CTapTYIOUIUX
6aJ/UIMCTUYEeCKUX PAKeT, IPeAyCMOTPEHHBIX IIOCTAHOBIEHUEM
L[IK KIICC u CoBera Munuctpos CCCP or 22 mas 1985 r. Ne
465-150, T'ocymapcrBennas xommuccus CoBera MwuHucTpos
CCCP 1o BoeHHO-IIPOMBIIIIEHHBIM BOIIPOCAM pelInIa:

LIlpunars mnpepnoxenue  Mwunpaguonpoma  CCCP,
Muno6memam CCCP u Cosera Munuctpos I'CCP .........

2. Bo3moxuTh —

........ Ha CIleNMaJbHOe KOHCTPYKTOPCKOe Opo IpH
I'pysunckom  Ilomurexnuueckom  MHcTturyre — 1o
KOHCTPYKIIMM QAHTEHHBI, TEeXHOJOTHMU €€ H3TOTOBJIEHHUI U
cOOpKHM, IO CpeACTBAM HA3eMHBIX HCIIBITAHUN U IIOPAIKY
IIPOBeZeHUS UCIIBITAHNI AaHTEHHBL.

Ha HIIO «3Jueprus» Munobmemamm CCCP - 1o
ncIonb3oBaHuio opburansHoro xopabiai MKC «Bypan» mas

IIPOBEZIEHNUS HATYPHBIX pabort u KOCMUYECKUX
OKCIIEDUMEHTOB M pa3MelleHWI0O Ha HeM DJKCIepUMeHTa
KOCMHYeCKOTO KOMILJIeKca ¢ aHTeHHOH auamerpoM 30 M.
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, UNTERSUCHUNG VON MECHANISCHEN

ENTFALTKONZEPTEN FUER GROSSE

ENTFALTANTENNEN UND VERFIKATION”
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AUSGEFUEHRT VON DER FIRMA
,GEORGIAN POLYTECHNICAL INTELLECT*
R

UNTER UNMITTELBARER TEILNAHME
INSTITUTS FUER WELTRAUMKON
STRUKTIONEN

N e

GEMAESS DEM VERTRAG NR.

150104/95011334 MIT DORNIES

SATELLITENSYSTEME GMBH(DSS)
P
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Pressefato/Photo —— Daimler-Benz Aerospace
Nr.51144 [ Domim
Dornier Satellitensysteme GmbH

Belegexamplar erbeten an
Please send a reference copy to

Titel /Title ]
Die Maglichkeiten einer Zusammenarbeit bei groBen, entfaitbaren Satellitenantennen untersucht
Jetzt die zum Daimiler-Benz Aerospace Kenzern gehdrende Domier Satellitensysteme GmbH (DSS,
Friedrichshafen) zusammen mit Partnem in Georgien,

Dornierl Satellitensystema GmbH (DSS, Friedrichshafen), 2 unii of the Daimler-Benz ABTOSpace
Group, is Investigating the possibilities of a cooperation with partners in Geargia in the field of large
extendable satellite antennas.
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Ammaparypa «Pednaextop» 17 KC. 2480-0
IIpeHa3HAYeHa JJIA IPOBeleHUS
TEeXHUYECKOTO SKCIIEPHMeHTA Ha BHEIIHeH
noBepxHoctu OC «MHUP».

Arperat «Pedrexrop» mocrapiser I'pysus
25.06.1999.
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MPUOPHTETHBIE AOCTVKEHIS PKK «QHEPTUS | 1 i vimeitol Mt
MMEHM C.N. KOPOAEBA B PAKETHOM TEXHUKE | %0 oolowiih 2001 Samo oo 3

3396©0 1322. «Ha  pybexe  OByx

U MMPOBOF' KOCMOHABTUKE BeKoB».«QHeprna»1996-2001. PKK. Mocksa.

2001. Y[K. 629.78.658.(001).

XpOoHMKaA OCHOBHBIX COOBITHIT

1999 ron

1999  + MpeocaoneH 13-reTHWiA pyBesk GyHKUMOHUDOBAHS CTaHLM «Mup» Ha opbuTe. 16—18 mosna  OcvuecTsiieHs! 3aycK rpy3oBoro Kopadis «lIpo-
» BuiBEAGH HQ LIGAGBYIO OPBUTY KOCMUYECKMIA GNNAPAT CBSI3U HOBOTO MOKOAEHUS «SIMAA-100. UYepes 35 rpecc M-42» 1 ero cThikoBKa co cTanimeii «Mup».
AeT koanekTne PKK «3Heprsa» Ha KQ4eCTBEHHO HOBOM YPOBHE MPOACAKMA PaBoTe B 0BACCTM KOCMUYE- 28 mioss [Iposesen akenepunment «Pedpiektop» na 6opry
CKWX CPEACTB CBS3N. cranimn «Mups 1o coBMecTHOI poccHiicKo-
» [poBEAGH BKCNIEPUMEHT (PedAeKTop» HO BOPTY OPEUTOALHOMO KOMMASKST «MUpP» NO COBMECTHON Poc- IPY3HHCKOIT ITporpamMme, MojJosKHBLINIT Havaio
CUACKO-TPY3MHCKON NPOrpaMMe, MOAOKMBELLMIA HOYAAO HOBOMY HONPABAESHWIO PaBOT B OBAGCTHA CO3AQ- HOBOMY Hallpas/ieninio pabor B obiacti cosja-

HWA aHTEHH (PedAeKTOpOB) BAALLLOTO AMaMETRA. HUA anTelnt 60/BIIOro AnaMeTpa.
» Briepsbie B MUPOBOW NPAKTHKE DKUNOXK ABAALATE CEABMON aKCNeAUUMI (30-27) OpBMUTAALHOMO KOM- 11 asrycra Biiepsbie B MIPOBOIT IPAaKTIKE NPOBEAEHO Had-
nAeKea «MUp» HABGAMOAGA 1 GUKCHPOBAA C OPBUTH MOAHOS 3aTMEHIE CoAHUA, nionenne ¢ opduTel nosoro sarmenna Cosnia,
* MexAyHOPOAHOE XIOpW B AOHAOHE MPUCYAMAO CAMYIO NPECTIKHYIO 8 OBACCTI GBMALMIA N KOCMOHQOB- BhITIOJIHEHHOE aKUnaxeM 27-i1 oCHOBHOIT aKC1Ie-

VKW NpemMu1io MMeHn OpaHcya-Kcaske BaHbO OPEUTAALHOMY MMACTURYEMOMY KOMMASKCY «Mups.

» KocmoHaer C.B. ABASEB YCTAHOBWA MUPOBOI PEKOPA MO CYMMOPHOMY NOAETY HO KOCMMYECKWX Kopab-
ASIX W OpPBUTAABHOM CTaHUMKM «Mups — 747 cyToK.
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Hata: mwons 2000 r.
Cernxa wa doxyment EEA/007.00

Yr1obm gats eBp oTpacau Tb NPERAAraTh CHCTEeMB!
B pamxax S-UMTS, meobxommo npumats 8o BHMMaHuMe TOT haxTop,
9TO KPYMHOTAGADUTHAN DAIBEPTEIBACMAA AHTEHHA ABJACTCA KIIOUEBHLIM
CTPATErHYECKNM BACMEHTOM, M FAPAHTHA €C MOCTABKM SBIAETCA CBHAE-
TEeABCTBOM TOr'O, UTO NOCTABIMK FOTOB NOCTABUTH HU3HECIIOCOBHY 10 CHC-
Texmy. B CIIA Texmonormsa MMeeTcs, HO FADAHTHA MOCTABKM OCTAETCA
non sonpocoM. K Tomy ke, HexoTopme paspaGorin Tam Brmm Bmnoa-

Hennl Ha cpefcTpa [lenapraventa 06OPOHL, YTO MOKET HANOAMTE Hec-
TKME OrpAHWYEHMA HA nocTaBky. HekoTopele paspaGoTii BefyTCA B Hac-
Tosmee Bpema B flnomm ma cpepcrea NASDA, a rpysuno-poccuiickan
(6eem. CCCP) xoMmanms 061a1aeT MPOMUIEIM OMEITOM M BOSMOKHOCTAMMK
Ans o np npu aTor EKA gomxmo mog-
AEPYKATE €BPONCHCKY 0 HATPABNEHHOCTE BTOIO COBMECTHOTO NPEANPUATHA,
KxoTOpas ByAeT BHpamaThCH B FAPAHTMM NOCTABOK EBPOMEHCKMM mep-
BHYHEIM T10ADAIUMKAM.

Finmeccanica S.p.A company
00131 Roma. Italia
11.2.2000

Memorandum “Large Deployable
Antennas and Related Presentation”.
European Space Agency. ESTEC 2000.
ESA. Ccsinka Ha goxyment EEA/007.00.
utoub 2000r.

EGS - mdogoolo,
Lo Jodmggenem;
Alenia Aerospazio
— 0)>E0S;
DHeprus —
@9lgmo; SENER —
9L3sbgmo; Magna —
>gL@E®0s; HTS —
‘39035600,

- - To enable European industry to offer systems within S-UMTS, the large deployable
antenna is a key strategic element and the guarantee of supply is a pre-requisite to
being a viable system supplier. In the USA, this technology is readily available, but
the guarantee of supply is questionable and some of the developments have been
made with (Department of Defence) funding which can severely restrict the
guarantee of supply. Other developments are ongoing in Japan under NASDA
funding and there is heritage and capability in Georgia/Russia (former USSR) which
could offer joint venture opportunities with ESA supporting the European elements of
such a venture with the guarantee of supply to European primes being ensured.
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B nacrosiee BpeMsi paKeTHO-KOCMIYECKas OTPAC/Ib — OfiHA W3 HEMHOTHX B HbIHeIHElH Poccuu, femMoHcT-
PHPYIOLIAs IPHMEP HE TOILKO BIXKHBAEMOCTH B CIIOKHBIIHMXCS 9KOHOMIYECKHX YCIOBHSX, HO M IIpOrpec-
ca B pa3paboTkKe HOBEHIIMX KOCMHYECKHX HayKoemkux TexHomornil XXI B. [loknan o paborax B ob1acTn
KOCMHYECKOIT 9HEPreTHKH, BhITOIHEHHBIX KOJIIEKTHBOM PakeTHO-KOCMUYecKoil Kopriopatyy “DHeprus’”’
M. C.I1. Koposesa coemMecTHO ¢ Apyrumy opraHusalsMi, ObL1 3aciyiiad Ha 3acefanuu [Ipesugnyma
PAH 14 nexkabps 1999 r. Huxke nmy6nukyeTcs COKpallleHHbBIH BAPHAHT IOKJIaa.

HOBBIE POCCHﬁQKHE TEXHOJIOI'MU
B PAKETHO-KOCMHWYECKOUN TEXHHUKE MOCJIEIHUX JIET

10. I1. Cemenos

@gbgmols 4936096 gdsms >4 gdools
3@ gbooydols bbomdsby JEORYRS
dgdd>@osTgogmols dog® dgJdbogmo e lide-
bgdo  @Og8mgddoogmo  Lobdgds XXI
boggabol  gmbdmbydo  Ggdboemyogdols
3000008 gH 9  Jodstngmagdse  ogbs
5050 9070,

Ju@boseno — Bectauk Poccuiickoit Akagemun
Haykx. Tom 70, Ne 8. Asrycr 2000. «Hayka»
MAUWK «HAYKA/MHTEPITEPMO/JIVKA»
statia — «HoBble poccuiickme TEXHOJNIOTHU B
PaKeTHO-KOCMUYECKOH TeXHHUKe IOCIeLHUX
ner». Axagemuk IOpuit Cemenos. 696-709ctp.
(ctp.705-1 cTp.706)

Cerofus Hallla OCHOBHAas 3ajjaua — HAlTH ONTH-
MajlkHBIE pe MO YMEHE O Macchl 3epKa-
na-koHueHTpatopa. BakuocTeio 3Tol npobnembl
NpoMKTORaHO pa3pepThiBanHe B PKK “Oueprua”
mwmpokoro gponTa pafoT no TpeTheMy Hampasje-
uuio. lop Hazap “IHeprus™ u Ipy3HHCKUI NOTATEX-
HHYECKHI HHCTHTYT OOpa30BalH COBMECTHOE Mpef-
NPHATHE, KOTOPOE FOTOBHT K BBIMYCKY aBTOMAaTHYe-
CKH pa3sBopauMBaeMble KOCMHYecKHe pedrexropsl
Goneworo auaMeTpa (ot 6 go 30 M), He UMelOLHE
ananoros B Mupe (puc. 11). Kerarn, ara pabora or-
KPbIBAET TPAHHO3HYIO NEPCHEKTHBY MO CO3[AAHHIO
HE TOJNLKO COJIHEYHBIX 3€PKall-KOHIEHTPAaTOPOB
GONLIIOTO IHAMETPA, HO W aHTeHH (Tabn. 4). 3To Ha-

NMpaBjIeHHE B COMETAHHH € ICATEILHOCTLIO 110 H3r0-
TOBIEHHIO TEPMOITEKTPOXHMHYECKHX npeobpaso-
BaTeNell ABMAETCA APYANIINM IPHMEPOM HOBOR Npo-
peIBHOI TexHonornu XXI b.

Puc. 11. Pednextop guamerpom 6.4 M B cBOGOIHOM KOC-
MHMECKOM NOJNETe MOCHe OTCTpena OT opiHTansHON
cranuui “Mup” (centatps 1999 1.)

Tadanwna 4. XapakTepucTnkn pediIeKTopa B BAPHAHTE AHTEHHLI H KOHUEHTPATOPa

XapakTepHCTHERN Amnrennst C u L-iuanasona (ot 5 cm) Konuenrpatop
NMuameTp, M 5-7 25-30 10
600 . +
| |
|18 |8
FaGapATel B TPAHCHOPTHOM ITOJIOKCHHH, MM i = i =
; =Ly
. e
1500 1500
Maccea, kr 45 ~200 ~65
To4HOCTE OTPaKAKOWIEH NOBEPXHOCTH, MM 34 12-15 4-5
Tun oTpazkaromei NoBePXHOCTH ¢ pasHON MeTtannnueckoe MeTtananueckoe AJIOMHHHIHPOBAHHAR
PA3MEPHOCTLIO HYEEK CETENOAOTHO CETENONOTHO nnexka, € ~ 0,91
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HoeBoe npeanpumaTtme
no paspadboTke
OoonbLUMX aHTeHH anga KA

Poccunncko-rpy3amHCKo-uTanbsiHCKass KomaHga
Bbinrpbieaet TeHgep EKA

Pecdnektop Obin
pa3paboTaH rpy3aMHCKUMU yYEeHbIMU MO PYy-
KoBoacteom npod. E.B.Mep3mapuawsunm c
LeNbio YCTAHOBKMU HA reoCTauMoOHapHbIX CNyT-
HUKaxX CBA3M. IJKCNEePMMEHT OCHOBbIBAJICA HA
pa3paboTkax, KoTopble npoBoAuauch B [py-
3uun ewe c 80-x ropoB Ha 6a3ze Carypamo UH-
CTUTYTA KOCMUYECKUX COOPYIKEHUN.
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April 26, 1999 SPACE NEWS page4

By SIMON SARALAH AN
Space News Correspandent
MOSCOW — Russian and Georgian
space desighers have developed a new
high-precision satellite antenna they
hope to sell to Western spacecraft
manufacturers if a test of the antenna
in orbit is successful later this year.
One of the main of this

APMT ,scently eancollod ite contract

“with Bughes becausa the U.S. State De-

partment denied Hughes' application
for an export license for the satellie.
EGS plans to deploy a T-meter test
model of its deployable antenna at the
Russian Mir space station in July or Au-
gust But once more testing is done,
said, “we will have the ability

large-scale transformable reflector an-
tenna §s that it deploys with high preci-
aim due to its unique destgn, Alasmud

Bockeat

I:o build larger antennas eventually.”™
‘The antenna congists of a net made of
a ﬁ.ld.ed a.lloy, a cem:ml gtructure that
the w, ribs made

3pmg Comomlion E.nergia. Korolev,
Russia, gaid in a phone interview,
Energia set up a joint venture with
Georglan Polytechnic Intelleet Lid.,
Toilist, Georgia, in the summer of 1888
to market the largescale antennas,
which they jointly developed. The ven-
ture is called Energia-GPI Space (EGS).
The antenna, deLsig:\ed primarily for

satellites, can also be used in a Mol-
d. orbit, said Chris Faranetta,
eputy rianaging director of Energia
Ltd., a U.S. division of Rocket Space
Corporation Energia “It can also be
used for electronic listening satellites,”
Faranetta said in a phone interview
from his Alexandria, Va., office.

The antenna would be used for the
same type of systems as the 12-25-me-
ter antenna Hughes Space & Communi-
cations Co. planned to use on its Asia-

“Pacific Mobile Tel

of an aluminum alloy and 2 front ring
that is driven by electric engines, ac-
cording w Chernyavsky, who co-de-
signed the antenna with Elguja Medz-
mariashvili of the Georgian Polytechnic
Intellect.

The precise deployment gives the an-
tenna an cdge over antennas that rely
on hinges to unfold, Chemyavsky sald.
The hinges have clearances that hinder
high precrsion deployment, he said.

Both Medzgmariashvili and
Chcmyavslqy said that later models of
the new antenna will have ribs made of
carbon plastic, which will reduce the
weight of the stucture.

A prototype of the antenna was suc
ceasfully deployed in a ground facility
of Georgia's Institute of Space Con-
structions cutaide Thilisi on March 20,
according to EGS' web site.

EGS has been approached by poten-
tial clients, who are walting to see the

(APMT) satellite project, Faranetta
sald. “Jugt like APMT. Same applica-
tion,” he said.

outcome of the Mir tests, Faranetta
said.

See ANTENNA, Paga 20
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The first customer will mogt
likely come !!rom sutside the

port regulations that have gl-
ready led o Hughes' Joas of the
APMT contract.

Hughes chose TRW Astro Acro-
space to supply antennas for the
APMT and Thurays mobile com-

United States, ac-
imowledged.

The 1.5, :n:lrlm for these types
of antenmnoas dominated by
companies aueh as Harris Com-
mimicatinns, of Metboume, FL'L
and TRW Astro

satellite projects,
said Foghes spokesman Emery

EGS is "not just trying o capi-
talize® on the problems 1.8, man-
ufacturers are having with ex-
Pt pemalod Tawar whtn noid

Carpenteria, Calif.-based sub
sidizry of TRW Space & Elec-
tronies Group, industry officlals
sald. TRW bought Astro Aerc-
space from Sper Aerospace Lid.,
Torongo, Canada, in Jasiuary,

In Jupan, Toshiba Corp. of
Tokyo is developing a 17-meter
g:plwable anunm for use on
M:ncx of Japan's Ehgme:

Test Satellite 8. A small-scale
model of the anténna was tested
urmg a series of parabolic

nﬁ in 1998
mdnmbsspace
mmtﬁom:emmuﬂnd

it increasingly difficult to com-
pete for contracts outside the
United States because of stiff ex.

Fggtrogdgen

Fodmdmdopagbgeno

‘IHoBgddo

The company aims to use its
Russian-Georglan-developed
technology to offer & lower-cost
product that meets Wastern stan.
dards, he said.

Marm Marconi Space of Vellry,
Frange,  was unaware of the
Russian antenna project but wall
follow its development with ln-
terest, Matra spokesman Remi
Roland said in an interview.

Mawra enginéers in the past
have expressed frustation that
they have no cholce but to buy
Ametican for their East regional
mlht&-uuphnne project.

from

EnnA. .
Program managers for East
have not yet contracted with &
U.S company for the antenna
and will not do so before the
project’s fingncing has advanced
further, Roland said. East is ten-
tatively scheduled for launch in
2002,

Independent Russian space ex-
perts hailed the new antenna as
o technologlenl breakthrough,
hir sall nrplectionist policies

within the Western apat:go mans-
try could foll the joint venture's
plan to scll its new product
abroad.

Ravil Nazirov, deputy director
of the Moscow-based Institute of
Space Studies, sald in 2 phone
interview that he was impressed
with the technology but did not
expect massive sales to Western
manufacturers,

“It would have easily won any
ideal tender, but not one where
protectionist polieles dominate
as they do everywhere in the
spute industry,” Nasirov said.

urbll. the East satellite is rh@-
signed 1o feature o 12-meter-dl-
ameter deployable satellite an.

3°90399bg0:a223>
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Staff writer Peter B. de Seld-
ing cowur;n‘buud to this repmt
JSrom Poris.
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ABSTRACT

Many emerging space-based missions will deeply
depend on the svailability of large in-orbit deployable
antennas. The paper discusses and reports on-going and
planned missions enabled by the use of such large
deployable antennas.

INTRODUCTION

Satellite communications, remote sensing, science and
other missions, rely on larger and larger antenna sizes.
Communications are the usual application field of such
antennas where they are typically employed to provide
cellular-like multibeam coversges.

Remote sensing missions benefit from the availability of
large antennas in SAR, radiometry, scatterometry,
ground penetrating radars,

Radioastronomy employs widely sq:amed antennas for
Very Long Bascline Interferometry (VLBI), and space
based antennas are considered 2 natural evolution
toward interferometer base length increase,

Furthermore, for scientific missions, the optical
community is devoting much interest in large
deployeble aatennas structure to skim useful concepis
for realising lightweight deployable space telescopes.
Otber exotic missions foresee the possibility to use large
reflecting surfaces to focus solar radiation in thermal to
clectrical converters for high power satellites
lpp].icl\iou or to use large reflectors to transmit/collect
microwave power for Wireless Power Transmission
(WPT) applications.

The realization of in space deploysble entennas of
mwdmm' sizes is a challenging enterprise whose
success is the result of the full commitment of technical,
‘buman and financial resources.

Requirements impacting on antenna subsystems are
continuously updated in terms of aperture size, surface
sccuracy, npumber of generated beams, passive
intermodulation figures, pointing accuracy, weight and

* Formerly with Alenia Spazio

50 on. Major discriminator of different technological
implementations of such antennas is resultant mass,
storage volume and cost,

1. SATELLITE COMMUNICATIONS

Large aperture deployable reflector antennas sre
typically employed in telecommunications to provide
mobile satellite services (MSS) Ili Mobile satellite
systems have been in operation since 1976 with the
MARISAT sysiem, which was merged into the
intemational INMARSAT system in 1982. This singular
system has been providing global coverage
communication services in the bands 1626.5 to 1660.5
MHz (Earth-to-space) and 1525.0 to 1559.0 MHz
(space-to-Earth). When the ITU in 1992 allocated the
additional band 1610.0 to 1626.5 MHz to MSS, a large
number of systems for the provisioning of voice service
in Satellite Personal Communications Networks (S-
PCN) have been proposed to operate both im
geosiationary orbits (GEO) and in non-geostationary
orbits (LEO-MEO-HEQ). These systems are designed
0 work with portable user terminals baving the size of
an hand-held telephone, commonly in use in Terrestrial
Personal Communications Networks (T-PCN). Todsy
two regional GEO systems, AceS and Thuraya, together
‘with two global non-geostationary systems, Iridium and
Globalstar, are operating [2]. The forth [.n:rluun of the
geostationary. INMARSAT system has been recently
launched, has already deployed its 9m antenna, and will
be soon the

offered by LEO and MEO satellite systems in reducing
free space losses, their development, maintenance and
operation costs are highly risky. From this point of
view, GEO satellite systems allow both fast service
start-up end  up-front investments reduction. Key
elements in geostationary MSS are the on-board satellite
entennas that are required to balance the high free-space
losses of geosynchranous orbits by appropriate aperture
sizes, and io generate mulfiple beam coverages.
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An elliptical reflector antenna with dimensions of 5.5 m by 6.4 m (aperture diameter of 5.5 m)
was tested in space [RD17] on the Russian orbital station MIR. F 3.5-6. The stowed
diameter and height of the antenna are 0.6 and 1.1 m. respectively. The weight of the reflector.
including both the mechanical and electrical systems. made mostly in metal. is 35 kg. Aerial
density is in the range of 1.3 kg/m2.

The reflector shape accuracy after the manufacturing and numerous deployments was fitting to
the L/S band requirements. For increasing of the accuracy, auxiliary ribs can be rduced, but
) natic errors will remain significant for the Ku-band. Cable web, which might be installed
between the radial ribs for reduction of the pillow effect. can enable frequencies up to Ka-band
taking into account close to zero CTE design of all parts. Reflecting mesh has to have

Georgian Mesh Reflectors: 30m (left) and two 15 m reflectors

Figure

Based on the developments of the Georgian Institute for Space Constructions a flight reflector L ¢ G
concept was developed by the Geo Russian company Energia-GPI-Space (EGS Ltd.. properties corresponding to Ka-band as well.
Georgia). The developed concept which has been flown on MIR station aimed at deployable

reflector antennas in the diameter range of 5-25 m. The EGS antenna consists of a circular 3 . = o e .
pantograph ring and radial tensioned n\imbmnr: ribs connected to a central hub, 3.3.1.5 LDA from TAS, Italy and NPO-EGS/RSC-Energia, Russia
Within an ESA ARTES 5 contract. Alenia and EGS started a partnership in 2001 for the
LDA programme. The design of this mesh reflector incorporates constructive elements of
the 1 reflector. which has been developed and flight tested in 1999,

Figure 3.5-7: Large Deployable Antenna EQM in deployed configuration

The development led by Alenia. now TAS-L involved:

*  Alenia RF design, system engineering. PIM testing and study coordination,

* the Russian company NPO EGS and the Moscow based ENERGIA for the
reflector,

* the Swiss company HTS. now RUAG. for the arm structure and hinge mechanism,

s The Austrian company MAGNA-STEYR for the arm hold-down and release

Figure 3.5-6: In-orbit deployment test of the Georgian Mesh Reflector, (a & b) stowed on
the MIR station (c) deployment, (d) deployed, after separation from the MIR station
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MUPOBOWN YPOBEHb KAYECTBA,
KPATYAHILWE CPOKM Cﬂ3ﬂAHmI

JEQIRD 49435k 053g0@ols dog®
V999 3oggd o 3006303300 LsAbgMe-
3@b3mby@do Loobgobdm 3md3emgdlgdols
3@b6LEOgodgdobs, BoJLodseydoe olbs
03o0bgdgmo  obBm@os3o  3o@ggero
Jodmgaa 30Ldmly@do ®d0gJ@ob
39J86530. Lfm@ge o356 2obs30®m™bs,
>bg3g S@OSM IS 0doby, Q1oL
“Jomgmo  MgnmgJ@m@o”  gsblsgnn-
@900  Lodbgrdem ©s6036ymgdolsi
>@ol.

J9@bseno — Boernnsrii [lapas. CenTa6p5-
okTs6ps. 5(53). 2002.
bEo@05 — «MupoBoii ypoBeHb KadecTsa,

KpaTyaiilre CpOKU CO3JaHUA».
IOJT.CEMEHOB, 50-52 CTp

BonbLuoi pe3oHaHC B MUpe Bbi3Ban aKcrne—
puMeHT «PednekTop», peann3oBaHHbli Ha
ctaHumm «Mwup» B 1999 rogy. beina co3paHa,
“cnonb3ys BHEOIOMKETHbIE CPeacTBa, aKcne—
pUMeHTanbHas KpynHorabaputHas napabonu—
yeckan aHTeHHa OuaMeTpom OKono 6,4 M, He

MMEeloLLan peanbHbIX aHanoroB B MUPOBOMA KO-
CMOHaBTUKe. JTa pa3paboTka OTKPbIBAET LLn-
POKWe NepcneKkTUBbLI MCMONb30BaHUA TaKuX
KOHCTPYKLWIA 1 B UHTepecax MHO60poHbI PO.

AnTeHHa 6onblioro guamMeTpa B CBOGOAHOM
KOCMM4YecKOoM nonete
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3anycKk TPaHCNOPTHOrO

=51.682°;

A.Brnadumupos. «Hosocmu Kocmor u»

16 wiona B 19:37:33.000 IIMB (16:37:33 UTC)
€ NycKoBo# ycTaHoekW N5 nnowapkw 1 Koc-
moapoma BaitkoHyp Gbin npomaeefeH crapt
PH «Cowo3-¥» (11A511Y Ne667) ¢ Tpancnopt-
HblM rpy30BeiM HOpabnem «Mporpecc M-42»
(110615A55 Ne242). Macca kopabna B MOMEHT
crapta coctasuna 7150 wr. MpumepHo uepes
8 muH 48.8 cex wopabnb OTAENWNCA OT TPeTLEl
crynenn PH u eoiwen wa opbury c napamerpa-
MK (1-6 BUTOK, NapaMeTpsl HOMUHANLHOR Op-
BuTel npuBedeHs B cHoBrax):

~ HaKnowesue - 51.658° (51.659);

~ MUHUMAABHOR BbicOma — 193.9 kM (192.7);
~ MOKCUMQNBHOA Boicoma — 247.8 km (245.1);
- nepuod obpawyerus — 88.613 muk (88.576).

Moner kopabnA NPoxogun No CTaHaapt-
HOH UMKnorpamme Ge3 Kakux-nubo cyuecr-
BEHHBIX OTKNOHEHWH. Ha TpeTbeM BuTKe B
23:21:51 [IMB 6uino nposefeHo nepeoe W3
natH  Brnwdednin [IY, obecneunsanowmx
BcTpeyy Hopabna c opButantHol CraHumen
Ha 34 euTre noneta. Mpopafiorae 35.1 cex,
peuratens obecneynn npupalieHme CKopocTH
14.43 m/c. Bropoe BKNiOYEHWE COCTOANOCH
TaKme no nnaHy B 23:54:12 IMB Ha uersep-
TOM BUTKE noneta. Bpema paBotw pewratens
coctaguno 19.0 cex, a npupalleHe CHopocTy
- 7.85 m/c. B pesynbtate MCnonHeHus geyx
MMNYNLCOB KOPabns Gbin NepeeeeH Ha opou-
Ty € napaMeTpamm (4-i BUTOK):

— MUHUMGNLHOA sbicoma — 244.6 km;
— MOKCUMOALHOR BbicOma — 265.4 Ku;
- nepuod obpawerus — 89.355 MuH.

06a BKNIOYEHUA NPOLWMN MENLY 30HAMK
PafMOBMANMOCTH TPETLETD M YETBEPTOTD BUT-
Ha W «B TEMNE» KOHTPONWMPOBATL WX HE npef-
CTaBAANOCH BO3MOMKHLIM. B 3TOM HET Hudero
HeobbluHoro, nockonbky Poccua yme mHoro
NeT He WCNonb3yeT KopabenbHbie M3IMepu-
TeNbHEIE KOMNNEKCH!, @ anNapaTypsl CBA3M Ye-
pe3s CNyTHWK-PETPAHCIATOP HA TPAHCNOPTHBIX
HOpabnax HeT, KaK, BNPOYEM, HET Ceiuac U ca-
MHUX CNYTHUKOB-PETPaHCAATOPOB Ana obecne-
YEHWA NMNOTHPYEMOR nporpammel. Tak uto
aKT UCNONHEHHA (MAM HEMCNONHEHUA) UM-
NYNLCOB CTAHOBWTCA MW3BECTHLIM ynpasned-
UaM TONLKO Ha YETBEPTOM BUTHE NpH Bxoge
Kopabna 8 3oHy sugumocti WN-1 Ha kocmo-
apome baikonyp. B npuHymne, ato He coecem
KPMTHYHO, MOCKONLKY BapuaHThl Ha cayyai
HEWTATHON CUTYaLNK NPOCYMTLIBAIOTCA 3apa-
Hee W BCe cnymﬁm NOAFOTOBAEHBI K 3TOMY.

17 wiona Ha suTke 17 8 20:27:59 [IMB Beino
nposeeHo TpeTse Brnoyeque Y kopabna. Hak
06bI4H0, C NOMOLBIO ITOFO BKOYEHWUA MCNPaB-
NAOTCA OWWBKH WCNONHEHMA NPEeAbIAYLINX
peyx W obecneyusaerca Gonee onTumansHoe
(aaupoBanue Kopabna W cTaHuuu. B ator pa3
BEJIMYMHA NPUPALEHNA CKOPOCTH COCTABMAA
1.45 m/c, a epema paborul geurarens - 3.54
cex. lMocne BKNi4YeHWA napametpel OpBuTHI
«porpeccar» Beinn cnepyiowumm (18-i suToK):

rpysosoro kopabns «Mporpecc M-42»

~ HOMNoHeHUe — 51.682°;

— MUHUMOABHOR BbICOMA ~ 246.5 KM;
— MOKCUMANLHAA seicoma — 265.0 nu;
- nepuod obpauiesus — 89.388 mun.

18 wions ece paboTel NpowWAW No NAaHy,
3a McKNioveHuem Hebonbwinx npobaem c npo-
BEfleHMeM TPABKTOPHbIX M3Mepennit. Ha 32 u
33 euTkax kopabne npoeen [Ba BHAKMEHMA,
oBecne4uBIMX Ero NepeneT B8 OKPECTHOCTh
cTaHuyun «Mups. 3T BKAKYEHHA, HAK M BCE
nocnepyowue 4na conmmenns co craHyued,
NPOBOAATCA B NONHOCTLID ABTOMATUYECKOM
pewume. OT Hasemubix cnymb Tpebyercs
NUWb nepenats Ha Gopr «porpecca» sexkTop
COCTOAHMA KOpPabns, No KOTOPOMY Cneunans-
Hblil ANTOPUTM CHCTEMBI YNPABAEHUA Paccin-
THiBAeT Nepebie Ase Koppekuuu. A nocne To-
ro, Hak HaywHaer pabotats cuctema «Kypon,
ANA pacyera MaHespoe cOnumeHua ¢ «Mu-
PoM» MCNONL3YIOTCA WIMEPEHWUA OTHOCHTENb-
HblX NapamMeTpos gBMMeHWA kopabna m cTau-
uuu. Becb npouecc NoNHOCTLIO aBTOMATHYEC-
KW, W ynpasneHus! (WM KOCMOHABTBI) MOrYT
B HETO BMEWATLCA TONbKO Ha CAaMOM nocief-
HeM yuacTke nepep cTeikoBKod. Ha atom ata-
ne noneta HazeMmHule cnyKOLl NPOBORAT MO-
AenupoBaHue paboTel CUCTEMEI YNPABAEHUA
kopabnsa W noay4aloT peweue, KOTOPoe ¢
Haubonewei BepoaTHOCTLI0 ByLeT nonyyeHo
1 GOPTOBLIM KOMNBIOTEPOM.

B 20:53:21 [IMB wa 34-m BuTHe noneta
(cooteercreyet BuTKY 76638 noneta «Mupan)
«lporpecc M-42» YCNeWHo COCTHIKOBANCA CO
cTavymein. OpbuTa KoMNNeKCa NoOCNe CTLIKOB-
Ki MMENa Cheayiolue napaMeTpsl:

- HaKnOHeHue — 51.684°;

= MUHUMANBHARA 8bICOMa — 348.8 km;
— MOKCUMANBHORA Bsicoma — 365.1 kM;
- nepuod obpauwienus — 91.474 mun.
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= includes the following

The development of orbital

LarGE—Size SpACE—DEeployAble sumboiic smows b
Parabolic ANTENNAS

as early as the 1980s,

bur their extensive use in space
TelecommunicaTion sysTems is just
beginning. The growing size of space
ANTENNAS makes it possible

7o enhance Tthis urilisation factor.
LargGe—size ANTENNAS ARE Especially
effective in mobile communication
ANd NAVIGATION sysTEmS.

Designers usuolly regard loge-size expandable
- parabolc anennas os mechonisms. However, heo-

refical ond experinentol sudies, conducied for ¢
long fime by o group of specialis under fhe gui
dance of Professor Elgudzhi Medzmariashvi o the
* GPl Compony (Georgion Polyiechnicol nfelect,
have shown thf it would be more corect o regore
such systems as o combination of mechonisms onc
3, lorge-span suchues. Such on opproach subsion
il enhances shaping reliablly, igidiy and duro-

.0 bily of deployoble srucures.
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Mission Report
From: C.G.M. van ‘t Klooster

Attendance Deployment Test Large Deployable Offset Reflector
29 and 30 October, Thilisi, Georgian Technical University.

Two antenna models were realized for DASA under a bilateral contract with the
Institute of Space Constructions of the Georgian Technical University.

One model, a 13 m offset antenna, was deployed two times on the same day, under
two different conditions, as described below.

The second model was demonstrated in a deployed configuration and has a better
perspective, from mass point of view.

Mobile Radio Antennas
German-Georgian space alliance

ointly, Dornier

Satellitensystem
GmbH (DSS), a corporate
unit of Daimler-Benz
Aerospace, and the
Georgian Institute for
Space Construction (ICS)
are investigating the
feasibility of a large (12 to
17 meters in diameter)
unfurlable antenna for
communication satellites.
The study is also
analyzing whether there is a market for such a project.

In future, geostationary mobile radio communication
satellites could be equipped with large antennas, which would
be a prerequisite for the use of mobile phones. Conventional
mobile radio systems, such as Globalstar, require a world-
encompassing satellite network, whereas satellites in a
geostationary orbit are permanently positioned above the area
they serve.

Thus, a single satellite can provide cost-effective mobile
radio services for a whole region. However, the transmission
link of 36,000 kilometers, which is very long compared to
conventional communication satellites, requires particularly
powerful antennas.

Up to now, such antennas have only been developed by
U.S. companies. In the former Soviet Union, engineers have
been engaged in constructing large-scale unfurlable
structures. ISC is the leader in this sector. The technology
required to build these antennas was used for both the
American SDI program and for its Soviet counterpart. d
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Kpynnorabapuribie TpaHcopMHpyeMble
KOCMHYECKHe peq).’lEKTDprlB AHTCHHDbI

B 1998 1. IPOAOIKAIOCH COMIARIE KPYITHE
AIHCCKIY. KOICTPYKIDNL, 8 HMEHIG — TPanicdiapMIEpyestbix ai
PA KOTOPLIM BOIMOAHNO NOCTPOHIE. BHCOKOO]
ccxoli encremm casiow. Kpowe Toro, oms

Tenn, Gaar

(exrunuoit
HOABOAAIOT YMEHBUIHTE MOUHOCTS WATYUCHHA ANTAPATA EPCo-
HAIBHOIT CBASH 0 OBRICHTE TakIM 06pa-
JOM €10 SKOIOTHYECKYI0 DEa0nachorTh.

Boasime KocMIMECKHe aHTeH bl A0UKHEL OTHEYATD MHOPHM
napaMeTPaM, OCHOBHBIE 13 KOTOPBIX:

pasMep PasBepHYTOl AHTEHHbI;

PAIMED TPAHCIIOPTHOTO NAKETA ANTENHbE

Macca AHTEHHb;

TOUHOCTB 3epKaa (OTPAKANIE

RECTKOCTH KOHCTPYKLLHH;

HAEKHOCTE (DYHKUAOHHPOBAHNS € YHETOM OPOHTAILHbIX
woaneficremii.

Pance GbL1 MPOBEEH DAL KOCMIMECKNX SKCIEPHMEHTOR Hi |
Gopry OC «Mitps («Kpabs, «Copopas, «Pananas u 1p.) npn
yuactin CKB [Pysnnckoro noimrexninieckoro WHernTyTa. Jra

1S pAcHoNaraeT WCIBTATEA
HBIM KOMILIEKCOM, B KOTOPbI BXOAAT:

crenz anamerpos 40 M s npewusnonnoil eGopki u obease-
WHBAHI depKaNa;

erent L cGOPKI 1 HCTILITAHI A PAIBePTHBANNE AHTEHIH

DeMIte

IBEPXHOCTI);

B HEIOM B YCAOBHAX HMHTALNN HEHECOMOCTH
cTen s THK an-
Tenn;
ruapabacceiin Anamerpom 40 M JUTA PA3BEPTHIBANIA AHTEH-
HELI e npit » poze.

Ha crenaax 415 oGe3pemmpania, HAXOAAMNXCS HA aKene-
pusentansioii Gase aroro CKB, oTpafaThiBaiuck aHTeHHas
KoncTpyKins «KpaGe 1 HeCKONBKO KpYNHOraGapuTHBIX dep-
MEHHBIX KOHCTPYKIL

B mone 1998 r. cnemnamicrs PKK «3uepruss, Tpyaun-
cKoro noJnrextuseckoro unteanekta (FTTH) u Tpyaunckoro
HHCTHTYTA KOCMUHYECKHX COOPYREHHI 10 YKAIaumio npe-
suaenra Koprnopaunn FO.I1. Cemenopa npuetymm K noa-
roToBKe KoCMeCKOro axenepimenta «Peduekraps. ein

, A — B YCAOBHAX npo-
CTPAHCTBA PAIBEPTHBAHIL KPYIHOraGapuTHOro peduiektopa
AHTCHNI W NOATREPACHIE OOECTIEYEHIA BHCOKOI TOUHOCTH

i . Hpn Ta
Gwiia paspaboTana CACAYIONAA POrPAMMA NOCAE AOCTABKH
pedhaeKTOpa aHTeHHE Ha OPGHTANBHYI CTanmo «Mips Ko-

DOpMAL . CereniEan napaionisecias (ofoeTian )
Passep B paspepHy
MAKCHMA L

M
Mucca, KT ..ol
Bucoma.m ... - k
Bpess pasnepTsISIHI, MK

ksl

TpaHCopMIpy
AHTERHAMN (B BRABIEH PRI BUKHBX npobaes. Ozra 13 wix
COARAHNE OCTPOHANPABICHHNX [I.‘ilkl[_'k'l'ﬂ]]ll]»(x KOCMHYCCKRMX an-
TeHH AHAMETPOM OT 3

Jlan coamannA KpYNHOrabapuTHhX PehIeKTOPHNX ANTEHH
H YCHENHOTO KOHKYPHPOBAHIA 1A PWNKEe TAKHE AHTEHH 10 pe-
mermo npeaienta PKK «Duepruss 1001 Cemenosa n npean-
aenra gosnamin < Mpyanickndt nomrmexuirecknll mmeatesTs
LT Knnrepas 5 inoae 1998 1. 600 OPraniaosano coBMECTHOE
npeanpuaTie « Energia—GP1—Spaces (EGS).

Coaganne sToro APCANPHATHA NOIBOAHAC COBMCCTHTDL
onwr i noreninas PKK «3ueprias o ofmacti kocmuseckoil
TEXHHKN 1 TEXHO! € UMEUIHMCA ¥ KomMnamnn «[pyan-
CEMil NOANTEXHHYECKITT WHTEATERTS HAYUHO-TEXHHICCKIM
it Hit BOALIINE PAIBCPTHBAEMMX
3 FT BOAMOKHOCTE HENOIbI0-
KATBHB CTEHAOBRI KOMIAEKE HATOTOBAEHIA, cOop-

Bath
Kt HCTIWTAHNG TAXHE aHTens, npunatiesaui FTTH.
B“l € PEAILHBIM NPCACTARIRCTCH BLIX0Q ANPHATIH M

MIPOBOTE PHNOK, Ha KOTOPOM B HACTOANICE Bpess copMipoRai-
ca BoamBodl cupoc Ha i ¢ PAIMEPOR.

e
P T
5

TERTOPRL, NPOBEID

SEMHBIX He-

v |. T “’
) IRCTIEPIMEHT « Pe HIPAR
duicKTOpS SRLTICH

ofias na

BOTO. 0K, TTNES
KPYIIHE

HOBOT CHcTess
npoleceoM |
KOHCTPVKILIH;
TPAGOTI B YCIOBISNX
MOCE [POHECCE PAIBEPTE

Vicawaxa anmaparypa < Pedacktops
s 1t PopMOCTPASOIINI P 1 crenne obeanenmmamn

hae

TOPHOI KOHCTEYKILI;

MEICC

KTEPHETHE Kpyi
1
1 e

BT P WCKPETHON 10
IEPXIETIH e
e His ped

KOHCT)Y

(]
g s

ALTLHLIX DY

opMIpOEI

AR COb

ORI (AL
R

HOTWE TEXHIECK 1l
HOCTHIO TONCPXI0CT TeoeTLi. Pedhae-
TOP COCTOSA 113 ABYX OCHOBHWY HACT DBOTG KOABI, Pac-
KPHBIOIErD BEN KONCTPYKUND, o ueaTpaisHoll @actw,
TEOMETPINECKYI0 GOPMY NOBEPEXHOCTI OT-

RURATEAR.

11
crenaosoii Hase n

i Cr T na
DO I HETih-

pepaen < Peduekrops
ATH DRCIEIMEITR NOITHED-
AT WECORNE XAPAKTEPHETII KHICTRYIING KpyinombapiT-
HOTO TPAHEdOPAHPYEsonD PoduIEKTOf, 3 TAKKE S0 IEEKIOCT,

g I s 1 uae 1999 (7. 10, Ne 17) onyfia
ean craten O, Capampenma « B HOE OARICHHE G
OCC U RO TV OO IOIARIACTIE 1

Sp

PRIRCPTHIINIL,

.

ynncLIsl TpyKIIL

-

CTaThsa — TEMAaTHYECKOE HaIlpaBJI€HHNE

KpymnHoraGapuTHsie TpanchopMupyeMile KocMudeckue pediexTopHsie aHTeHHEI. 879-885 crp.

«Ha pyGexe npyx Bexor». Y JIK.629.78.658.(001). PKK «Jneprus». 2001 r.
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CnyTHUKoBas cuctema cBsa3u «3epkano-KC»

Auatonuii CasuH, reHepasbHblii AUPEKTOP, reHepanbHoli
KOHCTPRYKTOP UHHO "Komerta", akagemuk PAH,;

Muxaun 3aKcoH, r/1aBHbIi xoucrpyxmp LUHUW "Komerta”,
akanemMuK Mexcqyuapoauou AH Espaaumn’

gﬂha "Komera”,
Pagwo”,

-
e
I
=
=
-
=
=
—]
=
=,
=
=
=
=

cosmecTHo ¢ FKHINU wum. Xpywwwesa, HIO

no
| P® okassiBars
15 oxTabpn 1993 r. P

HH np
cogedicTeHe B ero peanHsauwu.

"Komera” nwu

(sxmouas .np

HCMBITAHHA RoBb

Ha "cos,
o

TH) H cHCTeMsl cBA3H
"3epxano-KC” c a6oHeHTCKHMM CpPefCTBaMH MHH

HBIX P

NECKHX
auTeHnamu”.

PaToB c GOABLWMMM OCTPOHANPIBAEHHBIMH

UHCTHTYTOM KOCMMYECKHX COOPYXeHHH We@lp. paspaGorano
npoexrt cnymmmla# csssn "3EPKANO-KC®, nﬁmm

cHcremamn- "PYCHY-1" n- ‘uqnspuuamus EC OBA” xomnnexc
CAYTHHKOBBIX TeNeKOMMYNHKIUMOHHBIX-CHCTeM - CBASH. Ans
npoBefeHus STHX paboT yNOMAHYThIE Bbilie NPeAnpHATHA
o6pasosanw AO3T "ACCOLMALMNA "KOCMOCBS3b”.
uions 1993 r. N 1020 npesugent P® BE.H. Ensumn ogobpun
Ta W NOPYYHA NPIABHTEALCTBY

Yxasom or 7

areHTCTBO BbIAaN0 umm 1

8-14 mas 1995 r. Jlesiosoii Mup — “Business World” 33960 34.

B Hosbpe 1992 roaa B LUHITO "KomeTta” co-
cTosifiacb BCTpEeYa C AUMPEKTOPOM NMporpamMmbl
YutrsepcuteTa uM. K. BawmnHrtoda H. P. Xenb-
Mo U npencrasurtenem HACA a-pom Munnep-
om. B otiete (cbopHuke JTEC/WIEC Panel on
Satelite Telecommunication Tom 2, MmapT 1993 1)
M cneunansHoM nNucbMme otmedeHo: 30 MeTpo-
Bas KOCMU4eckKasi aHTeHHa - BblAaloLWMncs npu-
MEp PYCCKOM NepenoBoii TEXHOMOMn.

Coopuuxe JTEC/WIEC Panel on Satelite
Telecommmunicattion Tom 2, mapt 1993r.

gl ol 3gBompos,
B>l gJu3gaE oL, gmgmeo Lsddmms @glidgdeo-jols
®9dbmmmaos  “@Oglgmols
doFobsgg ©gdbmmmyosw” oshbpsm.

09935, gl g3obemwpo, 1995 (ol Logydgmsp ©sgoe

OoEgbsE  Sdgdozol g9 mgdamo

—  byJs@mggemml  dmfobsogy

3606303 aosFYg9@0mgosl ©> “bergeose
boo9dme”  a®oggdol  Ioblbol ©sShJs@mgaslt gemayxs
d9ddo@osdgomol  Lodgibogde  FHmIgddby @ oo
B909290%9,  Sbggy, s [odEagbsl  Lsg@msTm@ole

50965bg Lo Jo@mggeml Lobgmoon.
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CTaThs — TEMaTHYECKOe HaIlpaBJI€EHHE!

I'pysoBsre xocmuyeckue kopabiau «[Iporpecc» u
OKCIIEpPHMEHTAIbHbIe PAGOTHI C HMX HCIIOJIb30-
BaHUeM. cTp. 333- 349.

VJIK. 629.78.658.5 (091) BBK 39.62 U.90

PAKETHO-KOCMMWYECKA KOPIIOPAIIVA
«OHEPI'Mfl» um. C.II.Koponéna
1946 — 1996 r.t.
W3n-Bo «Jueprus». 1997 r. I'n. pen.
akazemuk IO.JI.Ceménos. Ha Crp. 671

Ha Crp. 348

TexHn4yecknn akcnepumeHrt “Kpab”

[OAOBHBIM PO3PABOTYNKOM KOHCTPYKLMK M MOCTOHOBLUMKOM 3KCNepUMeHTa 6biAo HIMO
“2Heprug” (otaen 022, -Ha4aAbHUK oTaeAd KON, CMOALCKMIA, TEXHMYECKUIA PYKOBOAUTEAL
Al YepHsiBCkuin). B paspabotke, usrotoBaeHnn u otpatotke KK npuHMmaan yyactue
UHCTUTYT 3nekTpocBapku um. E.O. MatoHa (B.E. Marton), CKB M wum. B.N. AeHuHa

(3.B. MeaA3MapuaLLBUAKY).
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dmbof3030000 ©o, Fopbor  3oBmgdym,
bodg3bogther  Imbligbgdgdol  3Hgdym by,
@epor  pddmbobgmo  ogo  gmygxs
994350 05Tg0emols Bogd  YgJdbogoo, olLGe-
®05T0  3odggmo  Jodmgmo  3mbdmbydo

®309JB0ob  0sbsdybogHhagm m@d0dGoby
aopsligmol gm@e.

bom®ysbobsgom 3@30dgBols
dommdols Fa®ods LR S
493350 05Tg0em53009 doE005b 33056
doswfos.

Cranfield
UNIVERSITY
College of Aeronautics

Call for Papers

5th International Conference
On
Dynamics and Control of Systems
and Structures in Space 2002

14~ 18 July 2002

www.cranfield.ac.uk/coa/dcsss/sc26.htm

@5t 0bod, 989 gbdds, MIgmds

Fa0omo  Fmodbows,  homgsas, G0
dbemmeme 5dgMogol BggHngdymo
BHoBgool — xeéxosl  IGsGob

36gxalemdl  ggdaer  YggJdbs  Sligmo
@050 gdgo goldmbydo mblgogdcos
s [gdomol goabogbol Bobsds@mop
3o6bsbmgmds — Georgia. USA.

School of Engineering

it

Professcr E Medrmarisshrl)
Geoeyian Insttinice of Space Consructlon

Dear Professor Medemariashyili

1 have oy of th dings for the DCSSS
Conlerence held s Cambridge last mossh which | bope you will find interesting
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NPUOPUTETHBIE AOCTUXEHWUS PKK «9HEPTUAS»
UMEHMW C.N. KOPOAEBA B PAKETHOW TEXHUKE
N MUPOBOW KOCMOHABTUKE

1999 + [IpeoaoneH 13-AeTHA pyGex GYHKLUWOHMPOBOHUA CTaHUMKM «Mups Ha opBuTe,

* BuiBEASH HO LeAeByio OpBuTY KOCMUYECKWA aNNOPAT CBA3W HOBOTO NOKOAESHMA #SiMan-100s. Yepes 35
AeT KoanerTie PKK «3Heprisss Ha KayeCTBEHHO HOBOM YPOBHE NPOACAXUA PaBOTHI B 0BAQCTH KOCMUHYE-
CKWMX CPEACTB CBAIN,

+ [poBeASH SKCNEPUMEHT «PadaeKTops Ha BOPTY OPBUTAABHOIO KOMNAEKCT «MUp» MO COBMECTHON POCc-
CUACKO-TRY3UHCKON NROTPAMME, NOACKMBLUMIA HOHYAAO HOBOMY HONPABASHUIO PABOT B 0BACCTH CO3AC-
HWA aHTEHH (PedAeKTOpoB) BOALLLOTO AUaMETPA,

» Bnepssie B MMPOBOI NPAKTHKE SKMNOX ABOALGTE CEABMOM 3KCTIEAMLIMA (30-27) OpBUTAALHOO KOM-
naekca «Mupr HaBAoAGA U DUKCHPOBAA C OpBMTHI NoAHOE 3aTMeHue CoaHLa.

» MexayHOpOAHOE XIOPW B AOHAOHE NPUCYAWAC COMYIO MPECTIKHYIO B OBACCTY CBMALMW U KOCMOHQOB-
MKW Npemuio MMeHn Pparcya-Keaese BOHLEO OPBUTAALHOMY MUACTURYEMOMY KOMMAEKTY sMps.

» Kocmonaet C.B. ABASEB YCTOHOBUA MUPOBOM PEKOPA MO CYMMAPHOMY MOAETY HO KOCMWYECKMX KOpat-
ASTX 1 OPBUTAABHOM CTaHUMKM «Mups — 747 cyToK.

L. go@mamomgol  Lobgeomdol  Lo@s jg@m-
3OLdmby@o  3m@3m@siool  9bogem3agoo-
a0 godmzgds. 2001 (gemo. gg9Go0 3.
239000 1322. «Ha  pybexe  OByx
BEKOB».«QHeprna»1996-2001. PKK. Mockaa.
2001. Y[K. 629.78.658.(001).

XpOoHMKaA OCHOBHBIX COOBITHIT

1999 ron

16—18 mosna  OcvuecTsiieHs! 3aycK rpy3oBoro Kopadis «lIpo-
rpecc M-42» 1 ero cTeikoBKa co craniieii « Mups,

28 niosist [Iposeaen axcnepunment «Peduiektops» na 6opry
cranimn «Mups 1o coBMecTHOI poccHiicKo-
IPY3HICKOIl 1porpamume, MOJOKIBIIT Havyalo

HOBOMY Hallpas/ieninio pabor B obiacti cosja-
HHA aHTEeHH 60.'[b|l[01'0 AnameTpa.

11 aBrycra Biiepsbie B MIPOBOIT IPAaKTIKE NPOBEAEHO Had-
Joenne ¢ opduTel noanoro sarvennsa Cosnia,
BhITIOJIHEHHOE aKUnaxeM 27-i1 oCHOBHOIT aKC1Ie-
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J@3gxRS 9gdds@o0sTgomol Lodbge@m-Lsobgobdm s Lsdggbogdm JmwgsFgmdolb

eofygdol, 396L3gdHoggdol, ao563309® 96°3v), Jomfgggdobs s grgpgdol
db®og, boJsbpmdmogod wgsfwdmbomo 3g3bogdol 0g@o0 gasbdygbmgol

dggsbgdgdo:

«...K Ham Ha Kagegpy BoeHHO-uHXEHEPHOU Akagemmn uM. Kyvibbiwesa, Iirymka Megamapmuaisum 6bi1  HanpasieH
HAYaabHUKOM Hay4HO-TEXHUYECKOrO KOMUTETa WHXEHEDHBIX BOVICK MuHucrepctsa Ob6opoHbl CCCP. Ha Hawevi kagegpe AeTasibHo
OOCY)KAATNCH €0 MPELIOXEHMS B 06/1aCTH BOEHHO-UHXEHEPHOIO 4€/13, KOHKPETHO 10 BOEHHO-MH)XEHEPHBIM KOHCTPYKUMSM, B TOM YUC/IE
Y MOCTOB.

Ha Hawevi kagegpe mbl CMOIr/in CQOPMYJIMPOBATL OCHOBHBIE IPUOPUTETHI M JIOTMHYECKUE OCHOBbBI CO34AHNS KOHCTPYKUMH /15
SKCTPEMA/IbHLIX cUTyauymi. Torga o4 SKCTPEMA/IbHLIMU CUTYAUNSIMU  Mbl  04PA3YMEBA/IM  BOEHHO-UH)KEHEPHOE  HA3HAYEHHNE
MPEAJIOKEHHBIX CUCTEM. ELye Torga S rporHo3vpoBas 0600LYEHHbIV XaPaKTED IMPELA/IOKEHHON MM KOHLIEMLMN TPAHCEHOPMUPYEMbIX CUCTEM
U 3TO, NPaKTUYECKY, OKA3a/I0Ch MpPeACKazaHneM. Yoke B Hadasne 80-X rogoB, Ha OCHOBE PELIIOKEHHBIX UM KOHCTPYKLMY, Obl/IO MPUHSITO
pewienne, - rymka MegamapmalBuim Obl1 HA3HAYEH [71aBHLIM KOHCTPYKTOPOM KOCMUYECKOW M HA3EMHOM BOEHHO-MHKEHEPHOU
TEXHUKU.

B 310M Hanpas/ieHuy, Ha OCHOBE roCyAapCTBEHHBIX PELLIEHUM, Obl/IM BbIMOSIHEHEI MHOIME BOEHHbIE MPOrPaMMbl, YCriex KOTOpbIX, B
b6o/IbLIEN MEPE, OrpPese/ns MEPEMELYEHNE PHUHLNITOB BOEHHO-UHXIEHEDHOIO OBECIIEHEHNS CIIOXKHBIX MEXAHWYECKUX CUCTEM Ha
KocMudeckue opoUTs.

Ckopee Bcero, Kak OTMEYatoT MHOIMME CreLmNanCTbl KOCMUYECKOU TEXHMKM, 104X04 Irymiv Megamapmallsmniv 6bl1 rpaKTUYecKu
1EPBBLIM MPELIEAEHTOM, KOTOPbLIV B AA/IbHEMLLEM HALLIES OTPAKEHNE B OTEHECTBEHHON 1 3aPYOEXHON MPAKTUKE ...».

Jlaypeat JIeHMHCKOI NnpeMuu, rNMA3YHOB FOPUA HUKONAEBWUY
3acnyxeHHbit [leatenb Haykn,
OOKTOp TEXHUUYECKUX HayK, npodeccop,

NOJIKOBHUK




Lodbgp@dm-bs0bgobdm s®aol bmdomo Iggewggodo, 3Omggbmdo, 3gbgdse-

@9g0H9gbsbdo wgmbop Igomggo gwaygxs 99gdds@osTgomol bsdyxTsmgdl doobhbygl,
Omam®d 3 —
«HoBoe HanpaB/ieHne B pa3BurTmn cpejqcre Crioco6o0B BblITOJSITHEHUSA UWHXXEHEPDHBIX 3afda4d»
S, d35Lmob Es353T90@mgdom, 356350 Fogl:

«.. Pe3ysibTatel TEOPETUYECKUX WCCIIELOBAHMY, SKCIIEPUMEHTA/bHBIX W OfbITHO-KOHCTPYKTOPCKUX pPaboT, [POBEAEHHbIX POGHECCOPOM
MegzmapualuBnin rypkesi BUKTPOBUYEM [IOKA3bIBAET, YTO TPAHCHOPMUDYEMBIE TPOCTPAHCTBEHHBIE KOHCTPYKLMU MOrYT U [OJ/DKHBEI 3aHATH CBOE
MECTO P CO3[aHMN CDEACTB UHXIXEHEDHOIO BOOPYIKEHMS /151 ODECITIEHYEHNS MHOMX 33434, BbIMOIHAEMbIX, KaK MH)XEHEPHBIMU BOMICKaMu BOODYKEHHbIX
cn1, TaK U APYriMi BEAOMCTBaMM — QOPMUPOBAHNSIMU TPAXKAAHCKOY 0BOPOHbI, CrIacaTe/IbHON C/IyKObl U AP.

PazpaborarHbie ripogeccopom Megamapmalisuim 3.8. MpuHLMILI TOCTPOEHNS POCTPAHCTBEHHBIX KOHCTPYKLMH T03BOSISET UX PEasiM30BaTe B
LE/IOM PSAE 33434 MH)KEHEPHOIO 0OECIEYEHNS.

Tak ripu MAackvpoBKu [MEPEABUKEHMUS BOUCK 110 [OPOraM MOryT Havti CBOE MECTO Haf AOPOXHBIE U [PULOPOXKHBLIE TOPU3OHTA/IBHBIE MU
BEPTUKA/IbHBIE MACKY, COOUPAEMbIE U3 IT/IOCKUX ITPOCTPAHCTBEHHBIX KOHCTPYKLMY, 3aTSHYTbIX MacKupOBOYHBIMU CETIMU. [lpn pOpTUDPUKELMOHHOM
060py[0BaHUN [O3NLMHI BOUCK MOryT ObITb MUCIIO/Ib30BaHbI ObICTPOPA3BEDTHIBAEMbIE MPOCTPAHCTBEHHBIE KaPKAaChl 4/15 BO3BELEHUS OOOPOHNUTE/IBHBLIX
COOPYIKEHMI — OSIMHAAXKEH, YOEXMLY KOMAHAHBIX 1 MEAULMHCKUX [TYHKTOB.

U, KOHEYHO, HCII0/Ib30BAHNE TPAHCHOPMUPYEMBIX KOHCTDYKLMA [U1S CO3[AHNS LTYPMOBBIX MOCTOB (<*MOCTOB COMPOBOXAEHHUS») MOXET YCIIELLIHO
DELUNTB 3a4ady 0BECrieqYeHmsl NEPENPABbl BOUCK YEPE3 BOAHBIE NMPErpasbl Masaov (@ MOXET ObiTb M CDEAHEN) LLIMPHUHBI.

Peammzauyms 310U ugen a1 CO34aHUS OfHOMPOJIETHBIX MOCTOB SBJISETCS, 10 CYLUECTBY, HOBbIM HAMPAB/IEHUEM B PELUEHMN 3TOH POOsIEMDI,
[10CKOJIbKY Pa3BUTHUE CYLECTBYIOLMX MOCTOB COMPOBOXAEHNS UAET, B OCHOBHOM, B HAIMPABAEHUN YBETNYEHNS A/TUMHBI MPOJIETHBIX CTPOEHMN (hepm)
HAABUIraeMbIX Ha IPENSTCTBUE U TMOBbILLIEHNE MOLHOCTU 6330BbiX MALUMH (TAHKOB, GOEBbIX MALLIMH, aBTOMOBWIEH U T.4.), YTO B/IYET 38 COOOH mx
VYTSKETIEHNE, CHIKAET TPAHCIIOPTAOE/IbHOCTE M MaHEBPEHHOCTb. bbICTDOBO3BOAVMMBIMU MOCTaMM, B KOTOPBIX MCITO/b3YIOTCS PE3YIIbTaThl UCCIIEL40BaHMN
npogeccopa MegsmapmawwBmin 3.B., MOryT OCHALATHCH UHKEHEDHO-AOPOXHbLIE, [TOHTOHHO-MOCTOBBIE, WHXEHEPHO-MACKUPOBOYHBIE, WHXEHEPHO-
[1O3ULIMOHHBIE TOAPA3AENEHNS UHXEHEPHBIX BOVICK, QOPMUPOBaHMN [PaxaaHCKoy 0B60pPOHbI M BEAOMCTBA 10 YPE3BbIYANHBIM CUTYaLMaM U T.4. 3T0
[103BO/IUT BO MHOIMOM OBECIIeYNTH CaMOCTOSITE/IbHOCTD LEMCTBUN BOUCK MPH PEOAOIEHMN UMM BOLHBIX MPErPas U PELIEHNUE CrIEUNATIbHbIX 3aday
APYrviMu BEAOMCTBAMH.

B ye/ioM, rpuHLMIT CO3[aHUS BOEHHO-MHXEHEDHbIX KOHCTPYKLMI HA OCHOBE TPaHCEHOPMUPYEMBIX MPOCTPAHCTBEHHBIX CUCTEM, Pa3pabOTaHHbIX
MegzmapuaiBnin  7ryKesi BUKTOPOBUYEM OTKDBIBAET OO/IbLUNE BO3IMOXHOCTH fJ15 COBEDLIEHCTBOBAHMUS CPEACTB U CITOCOB0B WH)XEHEDHOMO
obecrieyerHmss IEHUCTBMY BOVICK, @ TAKXXE BbIMOSTHEHNS PATUYHBIX HaPOAHO-X039UCTBEHHBIX 334a3Y...».

Mpodeccop kadeapbl MHIXKEHEPHOro obecneyeHuns Mepnnes Jleonnp Cepreesuny
BoeHHO-UH)eHepHOW AkageMum Poccum,
reHepan-ieMTeHaHT




g agRdS 99dds5005Tgomol FdSgs@Famosbo Losdgsbogdm s Losdgabogdm-
Lodbgodm LodxTdomgdol dodds®m Lodbgpdm-gobdmbygdo @gjdbogol
29690 s@ado gmbLOgJ@mdo, S35gdogmbo sbsdmamo Lsgobo SEboBbogl:

«...[locne co3gaHns aroMHos 60Mb6bI OCOOBEHHO MHTEHCUBHO [10J1yYM/IN Pa3BUTHE @OPMbI U Cr10CO6bI 60pPbObI C
UCI0/Ib30BAHNEM BO3AYIIHO-KOCMUYECKOrO MPOCTPAHCTBE, KOTOPOE [103BOJISET CO34aTk /1063/1bHbIE UHPOPMALNOHHO-
YA3PHBLIE, MHEOPMAUNOHHO yrpas/igoWLne u pPa3BefbIBATENbHbLIE CUCTEMbI. ITHU CUCTEMbI OPraHUYeCcKu COEANHSAIOT
BO34YIWHOE MPOCTPAHCTBO U KOCMOC B EANHYK CHEPY BOEHHbLIX [EUCTBUM, KOTOPAas MOTPEGYEeT peann3aynu MpuHYNNa
LEHTPaIn30BaHHOro pPyKOBOACTBA OOEBbIMU A[EVCTBUAMU (E€4MHCTBA OpraHn3aymu, OTBETCTBEHHOCTH, yrpasB/i€HNS U
obecrie4yeHus).

OpUrnHE/IbHbIE  HAYyYHbIE  TPYAbl U HOBbIY — KJAACC  KOHCTPYKUWU,  pa3paboraHHele B Hayane 80-x rogos
3.B.MegamapualuBuin, rnpuMeHNTETbHO K MHOOPMALUNOHHbIM KOCMUYECKUM CUCTEMAM, CO34aHHbIM B L{HUW «KomeTa» rnog
PYKOBOACTBOM aKkagemmka A.U.CaBuHa UCO/Ib30Ba/INCbL B [IPUHATHIX K BbIMOJIHEHUK [OCYAAPCTBEHHbIX POrpaMmmax
060pPOHHOIr0 3Ha4YEHMA.

B nocnegyrowem, ero ucciegoBaHns HavynmHarOT OXBaTbiBaTb OO/IEE LMUPOKUI KPYyr Hay4YHbIX Mpob6JIEM HE TOJIbKO B
KocMoce, ... HO U Hafg Hay4HbIMU BOMPOCaMu BOEHHOIO UCKYCCTBA MPUMEHUTEIbHO K MOCTPOEHUIO CUCTEMbBI O0OOPOHbI
CBOEU CTPaHbl, a TakKKe HOBbIX CUCTEM U KOHCTPYKLMH KOCMUYECKOrO M Ha3EMHOIro 6a3upOBaHMA.

Stu  pabotsl [aOT BO3MOXHOCTb HE TOJ/IbKO pa3pabarsiBate [NEPCNEKTUBHLIE MOLE/N BOEHHO-UHXKXEHEPHOU
OAroTOBKN rocyAapcrBa, HO U ONPEeJENAIOT PUHUNITEI  UHXXEHEPHOIrO 06ecrieveHnss BO34YLHO-KOCMUYECKOIro
Harnpas/aeHUs, pPeaan3aynmu u KOMIIEKTAUUN COOTBETCTBYIOLEN TPYNNUPOBKN CPEACTB A1 AOCTUXEHUS Tpebyemou
KOCMUY4ECKor 06CTaHOBKH.

CO3/4aHHbIE KOMIT/IEKCHI UHXEHEPHOIrO 0OECNEYEHNS, KOCMUYECKUX CUCTEM, UX UCIbITAHUS [OKA33/IN BO3IMOXHOCTh
PaKTUYECKOro CO34aHNs1 Ha KOCMUYECKUX OpOUTax KPyrnHOrabapuTHelX ... CIAYTHUKOB U C XaPakTEPUCTUKAMU,
103BO/IAIOWNMHN  [10/TYYUTb TPEOYeMy) B HACTOALEE BpeMS 3PPEKTUBHOCTb 1pU MX MUCIO0Ib30BAHNU B CUCTEMAX ...
KOCMUYECKON PAa3BEAKN U YKAZAHUS LIEJIN.

Pe3ynbtatel uccnegqoBaHns  3.B.MegamapualuBunsin  MHOrOKparHo  6blin  anpobupoBaHbl Kak B  HA3EMHbIX
IKCEPUMEHTAE/IbHbLIX YC/I0BUSAX, TAK U HA KOCMUYECKNX OPOUTAX.

[IpnBegeHHbIE aBTOPOM UCC/IEQOBAHUS JIEI/IN B OCHOBY, Kak A/189 CO34aHNS CMNeYnaibHbIX KOMIIEKCOB, HE UMELYNX
aHasioros, Tak u fpu paspaboTke U Bbi1OJIHEHUN rOCY[AaPCTBEHHbLIX OOOPOHUTE/IbHbIX 3aKa308 ...».

FeHepasibHbIA KOHCTPYKTOP BOEHHO-KOCMUYECKOW TEXHUKMU, AHATOJINA CABUH
AkapemMuk AkaaeMum Hayk Poccumn




*  Lodbg®m-Loobgobdm bymegbgdol ©osMaBo gmagxs dgdds@osdgomol  LsIgsbogom  FH@3gdol dodsGm
bs0bdghglms 35@To@ g73mzgol Lobgammdol Ladsg@m-gmldmby@o sgsegdool 3Gmggbm@ol, Lsdbgode
49360909850 EMJGM@0L SbsGmeo gs@sdganbogmgol Fgxslgds:

«... aBTopy yAanocb CO34aTb EAUHYK METO[O/IOrMI0 BOEHHO-MHXEHEPHOrO0 HCKYCCTBa A/1S

COBPEMEHHBIX YC/IOBUU MMPDUMEHNTENBHO K Py3nmn>.

o geoagxs 99d35@05Tgogols Lodg3bogHm 3gargggdols 80ds®m LsIbgodm s LSIbgp@®-LS0bgobde
bgeomgbgdol  Lgg@mTo, ddogoe  LsIg3bog@m  Losbarggdl  Im@olb, Eggdol  LobgawdfFoxgm
160390LodgAol  3dmggbm@o,  Lsdbgodm  dg3bog@gdsms ®Jdm@o b, 0.  @godmgmbo
2356350 39390705@ 5@b0Bbogl 035L, AMI SgE™ABS 3gergggdol 3MSJGogNE oMoy gdsl doswFos

— “... BBE/JEHHWEM B 050p0T n Bblge/eHnem BO3,4}’[UHO-KOCMI4‘-I€CKOI'7 C¢€pbl, Kkak o06beKkTa BOEHHO-
UH)XEHEPDHOro obecrieyeHns ...».

e 9gOm 3myg05693000 OYLgmol  LSIbgEMM-LS0bgobdM  S350gdool  3Bmgglmdo, ggbg@s-

@g0dgbobBo @gmbop dgomggo  jgmsg  YOMYPbEgds gmaaxs  33dds®MosTdgomol  LodyTomgdols
FggoLgdsl, — dSbaws 9339 bodbgodm byamwmgbgdob ©sMTo ©s SboTbogl:

«  Megamapunawsmnamn Iarygxa BuktopoBuy rnpogeMoHCTpUpOBas BriOIHE MPOPECCHOHA/IbHbIN MOAX04 K PELLEHMIO
npob/1emMbl BOEHHO-UHXEHEPHOU MOArOTOBKMU CTPAaHbl. [1pOBEAEHHBIE UM UCCIAEAOBAHUSA ... HECOMHEHHO SB/ISIOTCS
Aa/IbHENIUNM Pa3BUTUEM BOMPOCOB TEOPUU U TPAKTUKU BOEHHO-UHXEHEPHOIO MCKYCCTBa M 6yAyT CrOCO6CTBOBATH
Ka4YeCTBEHHOMY BbIMTOJIHEHUIO MHOIMMX BaXHEHLWMUX 33434 HE TOJIbKO BOEHHO-UHXEHEPHOU MOArOTOBKM, HO U pPa3BUTUS
BCeU MHOPACTPYKTYpbl B LIEJTIOM».
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1603900 gBdo ImgsFamodes, gdpgy oligghsl S3gmgdls:

» oo 65FBI goobbos #bogoarz@o dgbsdangdenemds, gobsgiel bmgse Jodmmamo gbs@o bsyamsdo, Gegerde
gool bsdbgodem dsapsdmboargdol gs@sjdbobs, sbggg Jieb@dozam0 3eBgbosol go@wsdbobs, s Fssw@aglb dob
390230050506 bBsdoara@mdsl Jaggbolb Jows oy Ggsoebsarybo ogsarlbs bGobom. bs dbmdo, sg@gmgg, §sd9mbswygos,
Gegemde  bodydo  bobBgdado  Jodsdogobsmgol  bsbgavfoger  bsobgobder  yedsargflgdol  @odgdo.  gmerghaero
Jd@b6dogaco gsbgomsdgdol 3GemgGsdsms dgbsdsdobsw, @oi dmarosbse bsdbgodem bygbelb gobge odyerggds.

bs dGedols  3dsJBogaemo  Jbodgbgarmds sdegogdaamo  ofbgds  bsgsGoggareml  bsdbgode s ghergbmaro
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Technische Universitat Mdnchen . Lehrstuhl fir Leichtbau {LLB)
Boltzmannstr. 15 . 85747 Garching b. Minchen . Germany

Prof. Teimuraz Gamkrelidze
President of Georgian Academy of Science

Thilisi, Georgia

Letter of recommendation of Prof. Medzmariashvili

Dear President, dear Professor Teimuraz Gamkrelidze,

It is an honor for me to give my highest and respectful
recommendations for Professor Elguja Medzmariashvili. Reasons for
this are his high scientific achievements and at the same time his
respectful personality. Both are not only highly acknowledged and
appreciated by myself, but also by many peers in the scientific and
engineering Aerospace Community.

| first met Prof. Medzmariashvili in 1995 at my first visit of his Institute in
Tbilisi, Georgia. This visit was highly recommended by our President of
Germany at that time, Prof. Martin Herzog, who during a state visit
became aware of Prof. Medzmariashvili and his Institute. Form that time
on until today, | was able to visit and see Prof. Medzariashvili many
times. My impression is that during these years his scientific activities
and results became even more highly competitive on an international
level.

To be more concrete, | would like to highlight only two aspects:

- Professor Medzmariashvili together with his research team
carried out several international study projects as a leading
scientist for large deployable space reflectors. These studies
have been and still are funded by the European Space Agency
ESA, with an international team of engineering scientists.

- He was the prime scientific organizer of an International
Conference on Large space Structures, which took place 3
years ago in Tbilisi. Participants of this conference came from
China, Ukraine, United Kingdom, France, Germany, ltaly, Spain
and USA. All the participants highly appreciated the high quality
of the conference and especially that of the contributions of
Prof. Medzmariashvili and his team.

It is also good to see that his knowledge is used in other areas as well,
such as in his researches in ground transformable engineering systems
like large ground antennas and also large but quickly deployable
bridges being able to carry high loads. | suppose that an important
climax of his activities was the successful launch and deployment of the
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first Georgian space object, a large reflector on the space station “Mir”.
Reports and videos from this event in space were and still are highly
acknowledged within the international space community.

This successful work is not only possible by theoretical investigations.
The large laboratories established by Prof. Medzmariashvili for
experimental verification are a key point for this successful work and
may be considered as pioneering.

It is clear that these scientific activities have been reported in many
international scientific papers and also in a textbook describing the
fundamentals of the underlying theories in kinematics and related
design concepts.

Last but not least it is a pleasure for me to highlight also Prof.
Medzmariashvili's nice personality. He is a friendly and a constructive
person, also ready to respond to scientific questions in a very positive
way. His enthusiasm also transfers to his team and his students.

| can recommend Prof. Medzmariashvili with my strongest emphasis to
become a member of the Georgian National Academy of Science.

Sincerely,

3 fad.

Prof. Dr.-Ing. H. Baier
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European Space Agency, ESTEC,
Noordwijk, 21March 2013

To the attention of:
Academician Prof. Tamaz Gamkredlize
Georgian National Academy of Science

Subject: Membership application of Prof. Elguja Medzmariashvili

Dear Sir,
It is my great pleasure to be in the position to praise the merits of Prof. Elguja Medzmariashvili.

I know Prof. Medzmariashvili as a highly renamed scientist in the field of deployable structures,
first by his publications since many years, then by his practical implementation of engineering work
and lately also personally by direct exchange of scientific and technical knowledge.

His pioneering work has deserved high attention for decades in international space engineering
programmes. This involved production and delivery of Georgian products to international partners,
including firms like MBB of Germany (nowadays Astrium), Thales Alenia of Italy and RSC Energia.
As an internationally well-known milestone , it is to be highlighted the first Georgian object in
Space, the deployable antenna reflector successfully experimented on-board the MIR Space Station
in 1999.

Since 2009, when the International Scientific Conference on Advanced Lightweight structures and
Reflector Antennas was held in Tbilisi, successfully organised and carried out by Elguja and his
team, our cooperation has increased. During the conference we were positively impressed by the
heritage on ground bridges and space deployable structures designs and their realisations.

We have been working in cooperation for developing lightweight deployable structures for space
applications, including contracts with the Technical University of Munich for activities with the
Euroean Space Agency.

We had the opportunity of visiting the Saguramo facility and could gain hence a clear picture of the
magnitude of the efforts and achievements. We can gladly say that the creativity and productivity of
Elguja and his team are strongly supporting the international progress in the development of large
space deployable structures.

Therefore, I am glad to wish the best success to Prof. Elguja Medzmariashvily in pursuing his
membership to the Georgian National Academy of Science.

With my fondest regards and best wishes,
Dr. Julian Santiago Prowald

TEC-MSS Structures Section
European Space Agency / ESTEC

European Space Agency
Agence spatiale européenne



Roma 18/03/2013

From: Dr. Ing. G. Lorenzo Scialino,
Senior Mechanical System Engineer,
Space Engineering S.p.A.
Via dei Berio 91
00155 Roma
Italy
To: The President of Georgian National Academy of Science
Academician Tamaz Gamkrelidze

Subject: Considerations and acknowledgements of Major-General Professor Elguja
Medzmariashvili

In Year 2000 I was manager in the Antenna Group of Alenia Space and I had the opportunity, honor
and the luck to meet and then work together with Professor Medzmariashvili.

Alenia Space, the Italian Space Agency and the European Space Agency were interested to gain the
access to the technology of the Large Deployable Reflectors to be embarked on telecommunication
satellites. Professor Medzmariashvili through the successful deployment of the Reflector
Experiment on the Mir Station in 1999 was known and recognized as one of the world greatest
experts in the technology of such structures.

Working with Professor Medzmariashvili was soon evident that the Reflector Experiment on the
Mir Station was only the last step of His evolutionary research and outstanding engineering vision
and mastering of the large deployable structures technology.

Large Deployable Structures for Space require the deepest understanding of complex mechanics
and the capability to design faultless architectures.

In the following years Professor Medzmariashvili, at my direct knowledge, further invented and
elaborated outstanding architectures for Large Deployable reflectors which are taken as references
for future developments even outside Georgia.

His book on transformable structures is one of the most important text worldwide on this complex
and challenging technology. The translation of the book is expected as a contribution to worldwide
scientists of this particular field of Mechanical Engineering.

Through the Alenia Space study on the Large Deployable reflector Professor Medzmariashvili
became an appreciated interlocutor also for the Italian Space Agency and the European Space
Agency.

The papers of Professor Medzmariashvili on the Large Transformable Structures have been
appreciated in several international symposia.

As a Designer of advanced structures I really appreciated the brightness of the designs invented by
Professor Medzmariashvili for Transformable Structures to be used on the Earth. Goth
transformable bridges, agricultural transformable shields, big structures to offload Large
Deployable Reflectors during their on ground functional testing demonstrate superior invention
skills and mastering of the industrial technology.

Not to be forgotten the merit of Professor Medzmariashvili to instruct young engineers creating a
center of excellence on Transformable Structures recognized worldwide.

In faith: Dr. Ing. G. Lorenzo Scialino é /
=D



[Ipe3nnenty HaunonansHoMU
Axkanemuu Hayk ['py3un,

aKaJeMHUKy

Tama3zy BanepuanoBuuy ['amkpenuze

Pexkomenaanus

Ha H30paHHe 1eHCTBHTE/IbLHBIM YIEHOM — AKaJIeMHKOM
wieH-KoppecnonaenTa HaunonanbHoi Axkanemun Hayk I'pysuu,
JOKTOpAa TeXHHYECKHX HAYK, Mpodeccopa, reHepaa-maiiopa

uaryaki Bukropouya MeasmapuamBu/in

B coBpeMeHHOM BOEHHOM MHCKYCCTBE WHTEHCHBHO pa3BUBAIOTCA (GOPMBEI U
criocoObl BeZleHHs OOEBbIX AEHCTBUH M OMEpanuii ¢ COBMECTHBIM MCIIOJIb30BAaHUEM
Ha3eMHOI'0 U BO3AYIIHO-KOCMHYECKOI0 MPOCTPAHCTBA, KOTOPOE TO3BOJISIET CO3aTh
riobaibHble  MHGOPMALMOHHO-YAapHbIe,  HMH(GOPMAHOHHO-YIPABIAIOLIME U
pa3Be/bIBaTe/IbHbIE CHCTEMBI.

Takue HasemHbIe, BO3AYIIHbIE W KOCMUYECKHE TPYMIHPOBKH CHJI W CPEICTB
CO3/1al0T €/IMHYK cdepy BOEHHBIX JCHCTBHMH, KOTOpas TpebyeT peaau3oBaTh
MPHHIHIT LEHTPAJIU30BaHHOIO PYKOBO/ICTBA OOEBBIMH JEHCTBHAMH.

B 2TOM HampaBneHMM aKTyalbHBIMHU SIBISIOTCS OPUTMHAIbHBIE TEOPETHUYECKHE
paboThl M HOBBIA Kj1acC KOHCTPYKLMI M COOpY)KE€HMH, pa3paGoTaHHble B Hadale
1980-x romos D.B.MeasmapualuBuin, NPUMEHHTENFHO K HHOOPMALMOHHBIM
KOCMHYECKHM CHUCTEMaM, CO3JaHHBIM 1O MOMM DPYKOBOJCTBOM, KOTOpBIE
MCMO/IB30BAIUCh B MPHHATBIX K BHINOJHEHHUIO T'OCYJAPCTBEHHBIX IPOrpaMMax
00OpPOHHOTO 3HAYEHHH.

B namemedimmem  uccnenoBanus  D.B.MensmapuamBunu 1o TEOpUU
TPaHC(OPMUPYEMBIX CHCTEM, OTKPBIBAIOIIMX JIOTHKY CO3IaHMS Pa3BEPTHIBAEMBIX
KOCMMYECKHX KOHCTPYKLHH, XOpOLIO H3BECTHbIE Ha MEXIyHapoaHOU apeHe,
HaYMHAIOT OXBATHIBAaTh OoOJiee MIMPOKHH Kpyr Hay4HBIX MpoOIeM He TONBKO B
KOCMOCe, HO W B BOEHHO-WHIKEHEPHOM HCKYCCTBE.

OTH paboThl JalOT BO3MOKHOCTH HE TOJIBKO paspabaTeIBaTh MEPCIEKTUBHbIE
MOZIEJIN  BOCHHO-MHXXCHEPHOM TOArOTOBKM TIOCYAapcTBa, HO H ONpeaenstoT
TPUHLUIIBL HHXXEHEPHOro O00ecrneveHns BO3/1yLIHO-KOCMHYECKOr0 HarnpaBJIeHMS],
pealn3alil ¥ KOMIUICKTalUMH COOTBETCTBYIOILEH TI'PYNMUPOBKH HHIKEHEPHBIMU
CPeACTBAMH Ul JOCTHKEHHMS TpeOyeMbIX IapaMeTpoB OLIEHKM KOCMHYECKOI
00CTaHOBKH.



Cozpannele D.B.MeasMapualBiiIi KOMIUIEKCHl HH)KEHEPHOro obecredyeHus
KOCMHYECKHX ¥ HA3eMHBIX CHCTeM M HX MOJHOMAclUTaOHbIe UCIBITAHUS JOKa3allu
BO3MOXHOCTh TPAKTHYECKOr0 CO3/IaHHs Ha 3eMJe M Ha KOCMHUYECKHX OpOMTax
KPYMHOrabapuTHBIX TPaHCHOPMHUPYEMBIX COOPYKEHHH, IO3BOJISIOIIMX ITONYyYHThH
tpebyemyio 3¢(EeKTHBHOCTb MPH MX HCMOIb30BaHHMM B CHUCTEMax KOCMHUYECKOHW H
Ha3eMHO# pa3BeJKH JUIsl YKa3aHUsl LeH.

Pesynbratel  uccienoBaHui  D.B.MeazmapualliBuiM  MHOIOKpaTHO — ObLIH
yCremHo anpoOupoBaHbl, KaK B HAa3eMHBIX YCIOBHAX, TaK M Ha KOCMHYECKHMX
opbuTax.

TeopeTnueckre U 3KCIIEPUMEHTAIbHbIE HcciaenoBaHus O.B.MensmapualuBuiu
JerJId B OCHOBY CO3JaHHUS TPAXKJAHCKMX M BOEHHBIX HA3€MHBIX M KOCMHUYECKHX
KOMILJIEKCOB, CpeAM KOTOpPBIX MHOrMe pa3paboTku M u3[enus obecredyuin
BBIMOJTHEHUE IOCYAapCTBEHHBIX 000POHUTENBHBIX MporpaMM. [lepBbiii KocMUYeCKUi
00bekT ['py3un, KOTOpbIH ObIN pa3BEPHYT Ha OpPOUTANBbHON CcTaHIUH «MHup»,
pa3paboTaH reHepaIbHBIM KOHCTPYKTOPOM JNTy/ka Men3mapualiBUIIH.

Ypaxaembli Tama3z BanepuaHoBuy, ¢ y4yeTOM H3JI0KEHHOTO, PEKOMEHIYIO
yneH-koppecnionaenta Hauuonanenot Akagemuu Hayk ['py3um, goxrtopa
TEXHUYECKUX HayK, JOKTOpa BOEHHBIX HayK, Mpodeccopa, TreHepaa-maiopa
Onrymxky BukrtopoBuua MensmapuamBunu — Ha W30paHue  AeHCTBUTEBHBIM
4JICHOM-aKaJJeMHKOM.

Hayunsiit pyxkoBoautens OAO «Konuepn [I1BO «AnmMasz-AHTei»,

TOKTOp TEXHUYECKUX HayK, mpodeccop,

akanemuk Poccuiickoil Akagemun Hayk.,

["epoii colanucTUYECKOro Tpy/Ia,

naypeat JIeHUHCKO# nTpeMuu,

naypeat TpéX CTAIMHCKUX MPEMHIA,

naypear Tp€x I'ocynapcreennbix npemuit CCCP, Poccuu u I'py3umu,
naypear [Ipemun um. akanemuka A.A. Pacninernna,

KaBajep 4eThIpéX opaeHoB JleHuHa, Tpex opaeHoB Tpyaooro Kpachoro 3namenu,
opaeHa OtedecTBeHHOM BoiiHBEI II cTenenwy,

KaBajiep opzeHoB "3a 3aciyru nepes oredectsoM " I u I creneneit,
HarpakJeH 30J10ThIMH MeganaMu UM. A.A.Pactietuna u um. A.C.ITonosa.

@Mﬂb@ Casun A.N.

r. MockBa
12 mapta 2013 1.
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