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apoYHOro NoKpbITUA. HayuHble Tpyabl «CTponTenbctBo» - Tounucu, NpyamHckuin MonutexHuyecknin MHctutyT, 1974
r. CbopHuk Ne 5 (169). 5 cTp.

— «COBEPLUEHHO CEKPETHO». 3KcnepMMeHTaIbHbI KOCMUYECKUIA KOMMJIEKC, C TPAHCHOPMUPYEMBIM
pagmoTesiecKonom AvameTpom 3epkana 30 M U HazeMHbI1 KOMMJIEKC A8 ero UCNbITaHuA. HayyHble Tpyabl
lpy3nHcKoro MonuTtexHuyeckoro MHcTuTyTa. CneymanbHoe KoHcTpyKkTopcKoe bopo. CeopHMK Ne 1. Téunmcu, 1988
r. 28 ctp.

— «COBEPLUEHHO CEKPETHO». TexHu4ecKkue npeanoxKeHuns no cosgaHmio CBY cuctembl 06HapyxeHus
b6annncTnyeckmx paket «leplwmHr-2», ctapTyowmx ¢ Tepputopun ®PI. Otyet HUP. Tpy3nHCKuiA MNoantexHuyeckuii
NHcTuTyT. CKB «M-19%», Tounmncu. Mocksa. LLHMO «KomeTa». 1984r. 115 cTp. *

— A Space Experiment Confirms Reflector's High Reliability. Aerospace Courier, No 6, 1999. 4 p.

— Transformable Multiple Use of Assault Bridge with 48 Meter Span. Georgian National Academy of Science. Bulletin.
Vol. 2, no 4. 2008, 8 p.

— WN306peTeHme ¢ rpudpom «CoBepLueHHO ceKpeTHo». (TemaTuka — BoeHHble WTYPMOBbIe MOCTbI, KOHCTPYKLMA U
cnocob). A.C. CCCP Ne 109303, 4.10.1976r.

— Greeting and Testing Large Space Structures of High Precision Surface. Space Power, Volume 12, Number 1-2, 1993.
12p.

— Expandable Parabolic Antenna. International Publication Number WO 01/54228 A |. 2001 International Application
Published Under the Patent Cooperation Treaty (P.C.T.).

— Deployable Space Reflector Antenna. “E.V.M.” International Publication Number WO 03/003517 A |. 9.01. 2003.
International Application Published Under the Patent Cooperation Treaty (P.C.T.).
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— 3oL gemo bowo. LoJodmggenm. Lads@gbdm Loggamo asd8mambgdstbg Ne P 5554, 3dommo@gpo 2008-

01-29. a53990L ms®omo 2012-07-02.

— (gombyg 33gdogo gobsdamga-olisggiao bodygoemgds “E&GM”-3. LsJodmggenm. Lads@gbdm Loggano

3odmambgdsbg Ne P 5455, 3@omdodgdo 2007-03-29. ao39dol ms®owo 2012-05-18.

— The Basic Principles of Creation of the Large Deployable Space Antenna. Transactions Tecnical University of Georgia

N2(472) 2009. 20 p.

— The Newly Structured Deployable Bridje With 48 meter Span Abstract. Taller, Longer, Lighter. IABSE — IASS

Symposium, London. 2011. 12 p.

— New Variant Of The Deployable Ring-Shaped Space Antenna Reflector. An International Journal SPACE

COMMUNICATIONS (IMPACT FACTOR: 0.077 (JCR 08) ISSN: 0924-8625. 2009.
(http://www.iospress.nl/09248625.php). 8 p.

— Mechanical Supporting Ring Structure//CEAS Space Journal of European Aerospace Societies. ISSN 1868-2502.

Pablished online: June 2013, 10 p.

— The possible options of conical v-fold bar ring’s deployment with flexible pre-stressed center//. CEAS Space Journal

of European Aerospace Societies. ISSN 1868-2502. Pablished online: June 2013, 9 p.

Mechanical Support Ring Structure, Patent N: US 9153860 B2, Sh.Tserodze, N.Tsignadze, E.Medzmariashvili,
L.Datashvili, J.S. Prowald, 2015.

Mechanical Support Ring Structure, Patent N: EP 2825827 A1, Sh.Tserodze, N.Tsignadze, E.Medzmariashvili,
L.Datashvili, J. S.Prowald, 2015.

Deployable Antenna Frame, Patent N: EP2904662 B1, European Space Agency, E.Medzmariashvili, N.Tsignadze,
N.Medzmariashvili, L.Datashvili, A.lhle, J.S.Prowald, C.Van't Klooster, 2016.

Deployable Antenna Frame, Patent N: US 9660351 B2, European Space Agency, E.Medzmariashvili, N.Tsignadze,

N.Medzmariashvili, L.Datashvili, A.lhle, J.S. Prowald, C.Van't Klooster, 2017.

s> Bbggdo ..

15060CG05BH03() 1553IFMIB0 RS 3M(MIIBIB0

3909Md9ca0lL  L3m®@ol  Lobsbanol  “ogdogngoboly”  wods@osbo  sbydgol  bsimbgy@lo

30mgdHo.  obydgols  gmblE@ydzool  doz9h0  gJldmbs@op  Fodwygbomo  ogm  Logsgdodm
Lobogobem  3999@bgmdols dom{ggoms godmagbsby, dmlgmgdo. Ceupetensctso Nel40071 BAHX CCCP.

1974r.

«LLITypmOBOM» MexaHU3MPOBaHHbI BOEHHbI MOCT NposeTom 48 MeTpoB. *

— 3oblogyymagdygmo  Boddogs — obsgo  Bodol ,Loog@odm  bowol  ©sz930e0, LosG@sbldm@Em

354900L  do@obs  ao8mygbgdols  swaombg s  dobo  aodas  gowsbomsb  Foboomdpgamdsby
930057 gboe boG0gmegds 3gAEIB@gbols 608(*)33636000.*

— bodbgodm  bofoaols 52684 dodo®mgols Logydgganbdg, 1979 (9ol Lodbgodem bofomds 12093-3o,

LogdU3g@mBm  gobbogol dgdega, moge3gol LodobolE®mmL  Lsobgob®m xsdgdols badgibog@m-
Badbogn®o  gmdodgpol  yowsfyggdoggdom, bLodyndom dgodobs bobsdobml  Lsdbgo®m-bsobgob®m

39bpHsma@o Ladgbogdm oblGodydol 68630"30.*

— bodydom  Yghgtes  og@dmaols  Ladbgo®m-loobgobdm  @smyosh  Lodbgo®m-3mldmly®d  ©smydo

aoaliganols a580m.

dobgmgol  ,@9q603900L°  LEsombols  gobsdmgem-sloggao ©obydgol  Logmbyydlm  30mgdo.
1993§.
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http://www.iospress.nl/09248625.php
https://patents.justia.com/patent/9660351

d0&B0MSR0O 13IB60IGM KRS BHIIEMIRMBNIA0 1SIIFSOMIB0, MMINIBNC HISRNODISIR0S
RS 3053503570 d56bMHGOINISIR0):

bobge g3 gemgdo bsdydomgdo

® 1539l bogydggmo — Logaol dgy@mbgmdols Ladobol@dml dgzggms. 1979 §.

— B30b539HMb-ommboli s bg-@ommbol 18 ©s 24 dgBMo dognol wobydgol 3mblE®MyJiEogdo.

® ULs3ynToml  Logydggemo —  CosmectHaa paboTa no  [0OroBopy, YTBEpPAEeHHOMY MuHMCTepcTBOM
PagnonpombiwneHHoctn CCCP, mexay LLHMNO «KomeTta» - MockBa v Ipy3anHckum MoantexHmyeckum UHCTUTYyTOM —
Téunucu. PaboTbl BbinoNHeHbl 1980+ 1984 rr.

e «CEKPETHO». «PA3PABOTKA W WCCAEAOBAHME KOCMMWYECKMX WU HA3EMHbIX KPYMHOTABAPUTHbIX
CMNEUMANBHBLIX KOHCTPYKLUMIA U COOPYKEHUM» *

bobgedfogm Lodbgode-b3gEosmydo 3Gmy@sds

e «COB. CEKPETHO». «HOBbIE TMEPCMEKTMBHbLIE HAMPABAAEHMA BOEHHOM TEXHUMKM U DOPMbI UX
PEATM3ALMM». K
— Ha ocHoBe npeasioxeHHbIX MaTepunanos HanpasneHo nucbmo Mpeacepatens FocypapcTeeHHoro KomuteTta Hayku
n TexHukn CCCP Tl.Mapuyka u lMpepcepatena locypapcTBeHHON BoeHHO-npombiwaeHHon Komuceun Coseta
MwuHuctpos CCCP J1.CmupHoBa, Ha uma lMpepcepatena Coseta MuHuctpos CCCP H.Pbikkosa — M.M1. — 21852 c.
2.02.X. 1985. K
— B nucbme oTmeyaeTcs «... B cBA3M ¢ BaXKHOCTbIO paboT, npoBoaMmbix B I'py3anHcKom MonntexHnyeckom UHCTUTyTe,
KaK AnA JanbHelliero COBEpLIEHCTBOBAHMA CUCTEMbI NpeaynpeXKAeHUA O PaKeTHOM HamafeHWW, Tak U ansa
CO3JaHUA APYIUX CPeacTB, ONpeAenAloWwmnx MPUOPUTETHOE Harpas/ieHWe PasBUTUA BOOPYKEHUA U BOEHHOW
TeXHWKW, nonaraem uenecoobpasHbIM CcOrlacuMTbCA € npegnoxkeHnem o6 o06pasoBaHMM  cneumanbHOro
KOHCTPYKTOPCKOro 6t0po.
Mporpamma paboT Ana yKasaHHOro KOHCTPYKTOPCKOro 6iopo byaeTt yteepaeHa peweHnem Komuccun
Mpe3namnyma Coseta MuHuctpos CCCP no BoeHHO-NpombIwAeHHbIM Bonpocam».
— Bwusa — COBET MUHUCTPOB CCCP. MOCKBA. KPEM/1b
— COMACUTBCA — H.PbIXKKOB. 17 OKTABPA. 1985. N.M1.-21852 C.
— [porpamma peannsosaHa:

— O6pasosaHo lNocyaapcTeeHHoe CneuunanbHoe KoHCTpyKTopcKoe Blopo; *

—  Bbiwau PeweHuns NocyaapcrseHHon Komuccnm Coseta MUHMCTPOB MO BOEHHO-NPOMbILLIEHHBIM BONPOCaM. *

bodbgedm ©s60Tbygmgdol s> L3gEosmy@o, bsdgiabogdm
> Bgdbmmmyog@o Lsdysmgdo

¢ Lodgdomms  Logydggero —  «COB.CEKPETHO». PELIEHUE rOCYOAPCTBEHHOM KOMMWCCUM COBETA
MWHUCTPOB CCCP MO BOEHHO-MPOMBbILWIEHHBIM BOMPOCAM Nel6. MOCKBA. KPEM/Ib. 12.12.1985. — «O
paboTax No CO34aHWMI0 aHTEHH KOCMMUYECKOro M HasemHoro 6asvposaHua» - B uensax obecnevyeHusa paboT no
JanbHellemy pPasBUTUIO U COBEPLUEHCTBOBAHUIO CPEACTB OOHAPYKEHWA CTapTyroWMX GaNNUCTUYECKUX PaKeT,
3afaHHbIX noctaHoBaeHnem LUK KIMNCC n Coseta MuHuctpos CCCP o1 22 maa 1985 . *

e HasemHblt CTEHAOBLIN KOMMAEKC MOJHOMACLWTAOHbIX UCMbITAHUIA U COOPKU KPYNHOrabapmuTHbLIX KOCMUYECKUX
KOHCTPYKLMIA. MuxeTckuit paiioH MpysuHckoit CCP — B palioHe cena Carypamo. — o39d9eos basds@mggeremBo

©s 996J30ombodmgdl. “BNK”-l 12.12.1985 N216 poesfy3zgdomgdon asblsdbmghgmoa, Dglsdsdobo
b5dyom ‘Habé'ﬂsmsgb.*
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basa AnA WCMbITaHWIA Ha3eMHbIX KOMMAEKCOB B 3KCTPEMAsIbHbIX M C/IOMHBIX KAMMaTOMETEOPO/IOrMYecKux
ycnosuax. Bopxomckuii paiton lpysuHckoit CCP — B paiioHe cena T6a. — 53gd9mos bos®mggmmBo s
3964300600 93L. “BNK”-l 12.12.1985 Ne16 ass{ygg@ommgdom gobLsbeg@gao, gbsdsdolo LodyBsm
‘Habcf)";]@g)o.*

Kocmuueckana passepTbiBaeman pedneKTopHaa aHTeHHa anametpom 30+50 n 6onee meTpos 418 NMOCTPOEHMA

paguMokaHana obHapyeHua cuctembl  «YC-KMO».  “BMK”-  12.12.1985 N216 goesfy3a@osmgdom
35bbsb@gBgmo, gbsdsdolbo LoIYBsem gl ymems. *

HasemHana nepe6asupyemas aHTeHHa AuameTpom 30 M 6onee MeTPOB A/1A KCMEPUMEHTANbHOMO Ha3eMHOrOo
PaZMOMETPMYECKOrO NOCTa OBHAPYXKEHWUA CTaPTYIOLWMX GaNIMCTUYECKUX PAKET MO WU3NYYEHUIO UX MNa3MEHHbIX
obpasosaHuit B auanasoHe CBY. “BMK”-L 12.12.1985 Ne16 poes(yggdomgdon  g5bLsbegd e,
Fgbsdodobo LodnBsm Fgleamms. K

HasemHasn pa3BepTbiBaemMas aHTEHHa Ans Nepebasnpyemoro KomaHaHoro nyHkTa cuctembl «YC-KMO» — “BNK”-1s

12.12.1985 N216 5057939009800 256Lsbpg@amo, Ygbsdsdolbo Lsdydse gb@omems. *

Mo6W/bHbIA M pa3BepTbiBaemblii, PedIeKTOPHbIN PaSMOTEXHUYECKUI WMHMKEHEPHbLIN MNOCT AnA OBHapyKeHus
BannucTuuecknx paket «MepwnHr-2», crapTylowmnx ¢ Tepputopun ®PI — LodgBom obggg asbolodpghs
053053306 bo3obolOmlb  L3gaosydo  ©sgomgdol  Logydggeby. BMNK  12.12.1985 Ne16

2505793900 gd0m 35bLodmgdamo, Fgbsdsdolbo Lodydsm gb@gmes. *

1)08”3'30(“)0)0 1)013"(‘](]3{]@0 — «COB.CEKPETHO». 3K3.Ne EJMHCTBEHHbIN. MOCTAHOBNEHME LK KNCC W
COBETA MWHWUCTPOB CCCP Ne137-47. 27.01.1986. MPOTPAMMA ®YHAOAMEHTA/IbHbIX NMCCNEAOBAHUN U
SKCNEPUMEHTAJIbHbIX PABOT — «PAYH». *

“g0@lggamogm  mdgdol”  Loobgobdm gb@dybggaymdols Ggxnmmgl@magemo s a®ddogo 3mbdmliygdo
boagdmdgdo. 3GmaBs3s «PAYHA ol Bgbsdsdobo LsdnBsm Jgbdames. K

bs39Tsmns Loggydggemo — MepcnekTusHble KocMUueckne nporpammbl — «TMJTAHETA «MAPC». HMO umeHu
C.lMN.Koponesa «dHepruna».

3emobg@o “dodlol” gJldgoiool Loobgob®m 9b@ybggeymaol AMoblgm®domgdswo bopygdbmdgdo.
30my@s3s «MTAHETA «MAPC»-0 Bgb&gmems. 1989 §.

Us89dsmms  bsgydggmo —  «COB.CEKPETHO». PELIEHME TOCYAPCTBEHHOW KOMMWCCWMM COBETA
MWHUCTPOB CCCP MO BOEHHO-MPOMBbILWMAEHHBIM BOMPOCAM Ne72. MOCKBA. KPEMJ1b. 09.03.1988. - «O
pa3paboTke TEXHWUYECKOro MNPEeANOXKEHUA Ha CO34aHWe IKCNEepMMEHTANbHOrO KOCMMYECKOro KOMMJEeKca
paanokaHana obHapyXeHua» — 3agaHHoi noctaHossieHem LK KMNCC n Coseta MuHuctpoB CCCP ot 8 aBrycrta
1987 r. Ne 930-225.

... B TEXHWYECKOM NpeasioKeHnn JoMKHbI BbiTb NPopaboTaHbl BOMNPOCHI U3rOTOBNEHUA U UCMbITAHUA CPEeACTB,
nopsafKa BbIBOAa Ha OpbUTY M NpPoOBeAEHUs SKCMEPUMEHTA C KOCMUYECKMM KOMMIEKCOM C WCMOJ/Ib30BaHUEM
opbuTanbHoro kopabaa MKC “BypaH”». *

KCNepMMEHTaIbHbI KOCMUYECKUIA aBTOHOMHBIN KOMIM/IEKC pafiMoKaHana obHapyKeHWs, NOCTPOeHHbIV Ha base

pa3BepTbiBaeMol pedNeKTOPHOM aHTEHHbI MOBbILEHHON XecTKocTu, AnameTpom 30 meTtpos. “BMK”-1s 09.03.1988

N272 a55(ggadomgds  dgbogmes  gdudg@odghdamo  jmbdmbydo  3md3madbol  sdJodgdda®ol
3obLsb@g@ol @s Fobo dodomspo Tgdswagbgmol, oo asbsBagaro, dsmoano LobolGol ©s LobylLols

0980 3JB™Ogmo 56§ gbol gJdbol s dofobbgws gsdm(3gool dbGog. *
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306390 Loneo 3@mgddo ©s Bolo Mgsmobsios RLO)-To

e LIHMNO «KomeTa», TKHML, nm. XpyHnuesa, HNO «Pagno» n NHcTUTYT Kocmunueckmx CoopykeHuii — B coctaBe AO3T
«Accoumaumna «kKOCMOCBA3b» pa3paboTann KOHBEPCUOHHbBIN MPOEKT CMYTHUKOBOM CBA3K «3epKano-KC».

— Ykazom ot 1 uniona 1993 r. Ne 1020 MNpe3unaeHT PP b.H.EnbumH ogo6pun npeanoxeHue no peaansaunm npoekta u
nopy4Yun npasuTenbcTBy PP oKkasbiBaTb COAENCTBME B €r0 peanmsaumm.

— 15 okTabpa 1993 r. Poccuiickoe Kocmuuyeckoe AreHTcTBo Bblgano LLHMU «KomeTa» nnueH3Mo Ha «co3gaHue
KOCMMWYECKOW cncTembl cBA3K «3epKano-KC».

— B HOA6pe 1994 r. 3To HanpaBseHne paboT 0406pun dKkcnepTHbI CoBET NpuU NpaBuTebeTee PO.

— 30L3mbygao mobodyboghgmo gogdomasddygemdbols Loliggdol «3epkano-KC»-oli Ggogobgds, LogHom
®oMgdyamgdon 500 dognombo 59T we@s@o, LEsdomygdo  Robsblydo  gAgbggegmegols  o@
>0 gdmdols godm, Gylgmol ggog@siosd dgFygode.

3590739969090 oldmby@o 3Gma@s3gdo, GmImgdlsi @ 3sshbos Lsowydmmgdol yGogo s
Gedmgdo3 gmaRsd 99d35@05dg0@ols ImbsFomgmdon ©s
396900 9@0 JMbLEHYJHMOMdom Aobbm@E0gEgdgEos m@Iodgdby

sGLgIMdL  gmbdmly@o 3Gma®edgdol ™mB30Bgoby aobbmAGogEgdol ©s dsmTo  gEry XS
89d85@05Tgogols 93gsgm JmbsFomgmdol ©sIoEsbHY@Idgmo mgoGosmgdo dsboggdo, Lsdgsbogdm
@03 Ja>GYMS, BOGHO O oRIMIdPMId0. Ggomobgdbamo 3GMaMsdgdo YgGobomos mLAmbsg@ogzol
3563005@ 3301 3609369 mgsh JHmbogsms hsdmbsmgsenBo.

bod9gBsmms Logydggemo — Kocmuueckasa nporpamma — «KPAB»-«MPOMPECC 40». HMO um.C.M.Koponesa
«3Heprua». msbsdmbofogmg — LoJommggarml 3obdmlbygd bspgdmdsms 0bl@odydo.

—  Lodopodm, 3obdmnbydo gofygomgdbymo 20 Jgddo  ©osdgd®ol  Foogmo  ob@gbs  “3@od-o,
OmIganoi aobmogbs 3mldmlyg® bmdsme “30ma®gli—407-bg, 30ldmbyao 3Bma@sds dgbdygamos
5350930300 3.9.35@mbol msbsdmbsfogmgmdom — gobbm@d309egdymos @os 3oldmlby® Logdsgo.
1989%.

b3y ommns Logydggemo — Kocmuueckaa nporpamma «COPOPA»-«MWUP». HMO um.C.N.Koponesa «3Heprus».
mobsdmbofomg — boJo@mmggeml jmbdmbyd bopggdbmdsms oblGodydo.

— 0050 Ymo boyygdol — “do@”-0b, Loobgobdm 9b@Ybggeymaol bopggdmdol “Lmgm@s”-l Lsdsbm
3MbbEOYJ300 — 3obbm@30gmgdmos @os gmlidmliyg® bog®3gdoe. 1991F.

53 Bomms  Logygdggmo —  “Lododmggarml  gobdnly®d  bopgdmdoms  0bbRodg@ol”, gmddsbos
PLodotmggerml 3mao@gdboggdo 0b@gagddol” wo @glgmols badsgg@m-3mbdmnlbygto jm@a3m@saools
— PKK «3Heprua» um. C.M.Koponésa — ULs0bo305§0gm, s@5Lsd0gxRgGeM, Jobdnbyg@o 3Gmy@sds —
9Jb39®0896¢0 “@®IBRIIGME@0”, GmImol Fobgrgom LsJs@mggmmPBo, Jodmygmo Fbsdol dogd
39d360omo s gmLAmLBo golsTggdse IMIbsEgdymo ®d0gddo, 08 EA™L ALY gHNSEIA®
030 Loan@dg, «9bos godmygsos ©s> Loygdopsb hsdmgiomgdos @glLgmols Ibsdgl,
30 3mbsg@ 930l 063 gMmbsombsmygmo xa39gol doga.

— “30033IR0  Joa0)IR0  3MLIMLIGO  (Md0IIB0O” — 642 dgdGo  IsJbodogny@o  aods@o@ols
3olodagamo GggumgJdmao, dgo0ddbs s e3OMYJHEs JoBmygmo Tbsmol — LoJo@mggeml 3mldmbye
boggomooms  0blBodgdol  mebsdddmIangdols dogd. dolo @sdbowgds gobbm@Eogmes  mdogobols
Losgosaom Jodbobsdo “mdoasgosddgbdo”, Lowsi gmblE®mygdiEosd goosds bods@bbm — @gdbogydo ©s
Badbmmmaogdo  godmiwgdo. ol LOYmIobd@odosbo  Fobolog@gbmlbm  asdmaegdo  hoydos®es
Lodotmggermdo  Jodmygao dbs@ol dog@. Loo@mggerml jobdmlbyg® boggomdsms obl@odydol dog®
3obobobrmgms wos 3olbdmlbyd Logmzgdo Jodmygmo gmldmbyg@o mbdogddol asdmaogdols dodomswo
dododnygmgdgdo. 3mldmbydo bmdsgoo “Mporpecc”™o, Gmdgedoi aobmoglgdymo oym  bsdgiEbogdm
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B3oOmo - Jodmgmo gobdmbyg®ho mdogddo, ®mAdodsbg gooygebs @szg@e-do@omgdgards  “Cotos”—do.
“NMporpecc”3s mAdo@Gomy® Loayg® “MUP”-bg doo@sbs Jodmgmo goldmbygdo mdogd®ol w©szg@osmo
354900, bowoi @os 3obdmlbyd Logmigdo, gobdmbsgdgdol 0b@g@mbscombomy®ds g3035gds, 3Mma@sds
“G98m9J@m®0l” dJobgrgom aomgomolfobgdygmo 3OHmEgeu®gdom, Foddo@dgdom aodogs ©s aodmEows
303900 Jodmygao 3mbdmbygdo mdogddo. gobdmby®o 3Omy@msdgdol sldgmgdol d9dwgy, Jodmyaro
g0bdmbyg@o  mdogddo hsdmlEomes mGIoGomy®d  Lopyydl ©o sofym xdgbs  ©odmygoogdgen
Egesdofol  0g®gmog, ©sdmYgoEgdga  0obsdyboghym  mMdoBsby — asbbm@Eogmgdgmos  @os
30 LImbyd Log@(39To. 1999§.
bog@ob@m 3Gmygddgde:

¢ lLogdhmsdmmolim a@sb@o. INTAS-OPEN-971-30866. 20002001 §.§. “Light from Space” — ‘dgjo
30 bdmbogwsb.

o lLogdhmodmmolem  g@sb@o. MHTL. G-499. 2001-2002-2003-2004-2005 {.(. «PaspaboTka TexHosnorum
MO/ly4eHUs CNNABOB Ha OCHOBE TUTaHa A/1a obecneyeHnas MaKCMMaAbHOTO NPoABAeHMA 3ddeKTa NaMaTN GOopPMbI,
CBEPX yNpYrocTi 1 AeGopMMPYIOLLMX CBOWCTBY.

o Log@ob@m bgmdgzdgargds N A-02-09. @gbmsggerols gmbo. 2009-2010-2011 §.§. “LoJodmggenmls
Lodbgo®m glog@nbmgdols dpa@swo gobgoms@gdolsmgols NATO-b s dolo Fggdo LobgendFogmgdols
bo@dsGoygmo sbogngdol, 3oGgam®ogool s G9mdobgool Jobgogom Jodmgem gbsby Lodbgo®m

3690900L oA gbs o LYo, LobEgdsBobgdygmo s ganslbogozodgdygao bsdmmdols '333860”.*

LoB g g4m896045300 oo Mol gobdmbgdo GgxmadmOgdo s GggxmgIBmAAw@O
56 gbgd0, GMmgdoi Ggomobgdgmos LsbegsBas@gm gg@m3nmo 3m33s6ogdol s gg@@M3nmo
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e THE FIRST GEORGIAN SPACE OBJECT
e CHIEF DESIGNER OF THE FIRST GEORGIAN

SPACE OBJECT
OFFICIAL MATERIALS
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® The first Georgian space object — an unfurlable reflector, its maximal size being 6.42
meters, was developed, planned and pre-flight tested in Georgia and by citizens of
Georgia.

— The principles of the space object building have been developed, experimental research
have been conducted, the technological cycle of its assembling has been defined and
tested at Mtskheta test-bed of Georgian Institute of Space Constructions located on the
Aragvi River valley in the vicinities of the village of Saguramo, which in 80-90ies years
of the XX century did not have analogs all over the world.

— Space object project was developed in Georgia by the Georgian Institute of Space
Constructions.

— Two units — flight and reserve ones-have been built at Thilisi Aircraft State Association,
where they also undergone production tests.

— The flight version folded I the form of transportation package was sent to “Baikonur”
Cosmodrome, where it was placed inside the spaceship.

— The test bed and pre-flight testing of the reserve version of the space object were
conducted in the test-bed hall for space technical devices of the Technical University of
Georgia.

e Chief designer of the first Georgian space object is Academician, Major General Elguja
Medzmariashvili.

e 199.16. VII — Carrier rocket carrying the spaceship “Progress-42,” which contained the
folded transportation package of the reflector, was launched from the ‘“Baikonur”
Cosmodrome.

e 1999.18. VII — The space ship docked the orbital station.

e 1999.19. VII — The folded package of the unfurlable space reflector having 0.6 m in
diameter, 1.2 m in height and a mass of 34 kg, was moved from the spaceship by the
cosmonauts to the only orbital station “Mir,” which was in cosmos at that time.

e In the period from July 23+28, 1999, in accordance with the plan developed by the
Georgian Institute of Space Constructions, the first Georgian space object was deployed and
tested at the orbital station in the outer space.

e Upon successful completion of the space program “Reflector,” on July 28, 1999, the
reflector disconnected the space station and began moving around the earth in independent
orbit.

e The comprehensive maintaining of the first Georgian space object including full-scale
mechanical testing at the space station in accordance with the space experiment “Reflector”,
were provided by the international crew including the cosmonauts Victor Aphanasiev, Sergei
Avdeev and astronaut brigade general Jean-Pierre Haigner¢.
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Designing and development of the Georgian space object, completing it with relevant
materials and equipment, manufacturing, test-bed testing and preparing it for outer space
delivery, was financially and organizationally provided by the international company
registered in Georgia “Georgian Polytechnic Intellect” — “GPI” , the President of which was
Germany based Georgian businessmen Grigori Kinteraia.

Delivering the space object to the orbit and its testing in outer space at the space station
Mir” in accordance with the plan developed by the Georgian Institute for Space
Constructions have been organized, funded, providing a carrier rocket, space ship,
equipment required to conduct the experiment and special video- and photography devices
have been ensured by: International Company Georgian Polytechnic Intellect; Joint
Georgian — Russian company “Energia-GPI-Space” registered in Georgia; Sergei Korolev
Rocket and Space Corporation “Energia”; “Baikonur” Cosmodrome and Russian-French
international crew of the cosmonauts.

Even after 20 years from delivering the first Georgian space object to the orbit, delivery of
the large size (maximum 6.42 m) space reflectors to the outer space and their successful
deployment so far still remains unattainable for the countries united in the European Space
Agency.

Foreign reader editions on the astronautics development, scientific-technical literature, and
formal documents recognize the first Georgia space object as the beginning of priority
direction in the space engineering.

The date of delivering of the first Georgian space object to the outer space with its
subsequent successful testing as well as the fact of this experiment was successfully
implemented, are included into the list of the most important events in the historical
chronicles of space exploration.

The State Awards were granted to the creators of the first Georgian space object as well as to
the participants of the experiment implemented in space in recognition of their
accomplishment.

Special post marks depicting the image of the first ever Georgian object at the spaceship and
flying in outer space have been issued.

Georgia established July 23 as “The Day of the First Georgian Space Object.”

Delivering the first Georgian space object to the outer space is a historic event for Georgia
and the date of its occurrence — July 23, 1999 — signifies the fact, that on this very day the
construction created by Georgians overcame the Earth gravity and for the first time floated
in the boundless cosmos.
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Scientific-Technical and Military Activities of Elguja Medzmariashvili
Curriculum Vitae

e Academician of the Georgian National Academy of Sciences

e Major General %

e Doctor of Military Sciences %

e Doctor of technical sciences,

e Professor,

e State Award winner,

e Giorgi Nikoladze Award winner,

e Holder of the Georgian and other countries International State and
Departmental Orders and Medals, including the highest military
award of Georgia — | degree of Vakhtang Gorgasali Order *

e Honorary citizen of the cities of Mtskheta and Batumi,

e CHIEF DESIGNER OF THE FIRST GEORGIAN SPACE
OBJECT

Elguja Medzmariashvili

Date and place of birth August 17, 1946, city of Batumi

Education: Higher education
1964 — Batumi 1* High School — summa cum laude
1964 1969 — Georgian Polytechnic Institute, Construction faculty. Industrial and civil construction.

Construction engineer —-Summa cum laude diploma
— Military Chair of Georgian Polytechnic Institute. Military engineering cycle. Military

bridges and roads. *

— Post-graduate training at the Georgian Polytechnic Institute — spatial constructions field

1970_1973 resulting in presentation of dissertation.

Positions occupied:
e Georgian Polytechnic Institute - Senior lecturer, later professor, head of construction

1973_1390 structures chair;
1976_1979 e Chairman of the United Occupational Committee of the Georgian Polytechnic Institute.
1977 1979 ¢ Chairman of the Young Scientists Council,
- e Head of the Special Design Bureau M-19.
1979-1985 o Design Bureau was founded on the initiative of Elguja Medzmariashvili

o Special Design Bureau of Thilisi Military-and-space equipment subdivision of Moscow
1985_1989 Scientific Production Association Kometa”-Head of the bureau and chief designer. The

Design Bureau was founded on the initiative of Elguja Medzmariashvili *

* Related to military activities, work at the Ministry of Aviation and military thematic.
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1989 _2006

1991_2005

1995-1999

1995-2002

1998-2000

1999 2002

1999 2004

2000_2006

From 2001 up to present

From 2006 up to present

From 2009 up to present
From 2014 up to present
From 2009 up to present

From 2020 up to
present

Director General and Designer General of Georgian Institute of Space Constructions —The

Institute was founded on the initiative of Elguja Medzmariashvili.

Head of the Chair of Military-Engineering Arms and Special Constructions of The Georgian
Technical University, professor —The Chair was established on initiative of Elguja

Medzmariashvili %

Head of the Engineering Support Center of the Armed Forces. The Center was established on
Elguja Medzmariashvili initiative. %

Chief Designer of the Company “Georgian Polytechnic Intellect” — “GPI” founded in Georgia by

private European entities. The Company “GPI” was founded based on Elguja
Medzmariashvili’s scientific-and-technical potential.

Chief Designer of the Company “EGP” “(Energia-GPI-Space”) was founded by the S.P. Korolev
Rocket and Space Corporation “Energia” and “GPI.” The Company “EGS” was founded
based on Elguja Medzmariashvili’s scientific-and-technical potential.

Adviser of the Ministry of Defense of Georgia in the field of engineering support of the Army. *

Member of the Parliament of Georgia. Chairman of the Military Industry sub-committee,
Chairman of the parliamentary caucus and a leader of the thematic parliamentary majority.

President of the Military-Engineering Academy of the General Staff of the Armed Forces of

Georgia. — The Academy was founded on initiative of Elguja Medzmariashvili. *

Georgian National Academy — initially as a corresponding member and lately as a full
academician.

Chief Designer and a chairman of the scientific board of the Institute of Structures, Special
Systems, and Engineering Support at the Georgian Technical University. — The Institute was
founded on initiative of Elguja Medzmariashvili.

Senior researcher of the Mining Institute. Academician-Secretary of the Department of
Engineering Sciences and Information Technologies of the Georgian National Academy of
Sciences.

Chief Constructor of the Company “Transformable Structures Georgia” — “T.S. Georgia”
founded in Georgia by the US Company “EOS Data Analytics Inc.” The Company
“T.S.Georgia” was established with regard to scientific-technical potential of Elguja
Medzmariashvili.
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Scientific degrees and

titles — Kandidat of Technical Sciences awarded on 07.21,1974.
i

The topic of the dissertation for Kandidat degree — “Theoretical and Experimental Research of
the New Spatial Combined-and-Complex Arched Overlap”
— Scientific title of Senior Lecturer— 14.09.1983.
— Degree of the Doctor of Technical Sciences — The title was awarded on 30.06, 1994
The topic of the thesis for doctor’s degree in technical science field was “Theoretical foundations,
Structures and On-Ground Testing Complex for the Transformable Systems of the Space Large-Scale
Radio Telescopes and Prospective Engineering Structures.”
— Title of scientific-pedagogical professor — 07.07,1995.
— The degree of the doctor of military sciences — awarded 28.06.2005.
The topic of the thesis for doctor’s degree in the field of military sciences was: “Preparing Georgian
Territories, Infrastructure, and Communications for Self-Defense and Engineering Systems for
United State Support of War Activities.”

Sphere of scientific _ Space and On-Ground, Military-Engineering and Special Destination Structures and Complexes;*

Interests: _ Theory of transformable engineering systems;
_ Engineering aspects of preparing the territories of Georgia for self-defense; *
_ Military-and-Engineering Support at Georgian theatre of operations during the combat actions and
battle action; *

_ Military Theory. *

Total Number of _ Monographs, manuals, articles, inventions and USA and European Patents are published abroad
Published Works and in Georgia, and some of them have been assigned stamp “Top Secret” — Total of about 400
published research works.

LIST OF MAJOR RESEARCH WORKS -
Monographs:

e “Classified”: Raising question on development of the new effective versions of military-engineering and
construction structures. Report on Scientific-Research Work (SRW). Georgian Polytechnic Institute. Thilisi.

Moscow. Military-Engineering Academy. 1977. Manuscript. 87pages. *
e Transformable Structures in the Space and on Earth. Published in Germany- Lichtenstein-Georgia. 1995. P. 446
¢ Basics of Georgian Military-and-Engineering Doctrine. Monograph. Publishing House “Technical University.”

2006. 1059 pages. X
o Novel approach to indirect of military theory. 2011. Munich. GRIN. *
o Andothers...............cco i,

Dictionary:
— Georgian Military Encyclopedic Dictionary edited by Elguja Medzmariashvii. Published by Georgian Ministry of

Defense. 691 pages, 2017. *

e The Works cited in this C.V., which had stamp “Classified” and “Top Secret” are currently declassified
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Manuals:

e “Classified.” Basics of the Georgian United Military-and-Engineering Strategy and Operational Art. Monograph.
Publishing House “Technical University,” Tbilisi, 2002. 390 pages. *

e Transformable Systems. Academy of Sciences of the USSR. Scientific and Production Association (SPA)
“Prognostics and Prospective Research and Development (R&D)” Thilisi, 1990, 103 pages.

o Special general course of engineering-construction art. Under general editorship of Elguja Medzmariashvili.
Georgian Technical University. 2005. 838 pages.

¢ Engineering-and-Combat Materials. Under general editorship of Elguja Medzmariashvili. Military-Engineering
Academy. 2006. 720 pages. *

e Transformable Structure, Part I. Georgian Technical University. Thilisi, 2019. 266

¢ And others.......

Avrticles and Inventions:

— On Development of Building up Sheaths. #1 Collection of the Students’ Research Articles, Tbilisi, 1969, 8 pages.

— Theoretical and Experimental Research of the Combined-and-complex Spatial Arched Cover. Scientific works
“Construction” — Thilisi, Georgian Polytechnic Institute, 1974. Collection of Works #5 (169). 5 pages

— “Top Secret” Experimental Space Complex with transformable radiotelescope with the mirror 30 m in diameter and
on-Ground complex for its testing. Scientific works of Georgian Polytechnic Institute. Special Design Bureau.
Collection of works #1. Thilisi, 1988. 28 pages.

— “Top Secret” Technical Suggestions for development of UHF system for Detection of Ballistic Rockets “Pershing-
2,” deployed from the territory of Federative Republic of Germany. Report on Scientific-Research Work (SRW).
Georgian Polytechnic Institute. Special Design Bureau “M-19”, Thbilisi, Moscow Central Scientific-Production

Association (CSPA) “Kometa”, 1984, 115 pages. *

— A Space Experiment Confirms Reflector s High Reliability. Aerospace Courier, No 6, 1999. 4 p.

— Transformable Multiple Use of Assault Bridge with 48 Meter Span. Georgian National Academy of Science.
Bulletin. Vol. 2, no 4. 2008, 8 p.

— Invention with a stamp “Top Secret” (Theme — Military Assault Bridges, structure, and means of building). A.C.
USSR #109303, 4.10.1976.

— Greeting and Testing Large Space Structures of High Precision Surface. Space Power, Volume 12, Number 1-2,
1993. 12p.

— Expandable Parabolic Antenna. International Publication Number WO 01/54228 A 1. 2001 International Application
Published Under the Patent Cooperation Treaty (P.C.T.).

— Deployable Space Reflector Antenna. “E.V.M.” International Publication Number WO 03/003517 A 1. 9.01. 2003.
International Application Published Under the Patent Cooperation Treaty (P.C.T.).

— Deployable Bridge/ Georgia. Patent Deed on Invention # P 5554. Priority 2008-01-29. Date of issuance 07-02-2012.
— Floating deployable structure “E&GM”’-
— “E&GM”-3. Georgia. Patent Deed on Invention #P5455. Priority 2007-03-29. Date of issuance 05-18-2012.

— The Basic Principles of Creation of the Large Deployable Space Antenna. Transactions of Technical University of
Georgia N2(472) 2009. 20 p.
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— The Newly Structured Deployable Bridge with 48 meter Span Abstract. Taller, Longer, Lighter. IABSE — IASS
Symposium, London. 2011. 12 p.

— New Variant of the Deployable Ring-Shaped Space Antenna Reflector. An International Journal SPACE
COMMUNICATIONS (IMPACT FACTOR: 0.077 (JCR 08) ISSN: 0924-8625. 2009.
(http://www.iospress.nl/09248625.php). 8 p.

— Mechanical Supporting Ring Structure//CEAS Space Journal of European Aerospace Societies. ISSN 1868-2502.
Published online: June 2013, 10 p.

— The possible options of conical v-fold bar ring’s deployment with flexible pre-stressed center//. CEAS Space Journal
of European Aerospace Societies. ISSN 1868-2502. Published online: June 2013, 9 p.

— Mechanical Support Ring Structure, Patent N: US 9153860 B2, Sh.Tserodze, N.Tsignadze, E.Medzmariashvili,
L.Datashvili, J.S. Prowald, 2015.

— Mechanical Support Ring Structure, Patent N: EP 2825827 A1, Sh.Tserodze, N.Tsignadze, E.Medzmariashvili,
L.Datashvili, J. S.Prowald, 2015.

— Deployable Antenna Frame, Patent N: EP2904662 B1, European Space Agency, E.Medzmariashvili, N.Tsignadze,
N.Medzmariashvili, L.Datashvili, A.lhle, J.S.Prowald, C.Van't Klooster, 2016.

— Deployable Antenna Frame, Patent N: US 9660351 B2, European Space Agency, E.Medzmariashvili, N.Tsignadze,
N.Medzmariashvili, L.Datashvili, A.lhle, J.S. Prowald, C.Van't Klooster, 2017.
e AN OtherS.......cccoveveiiriicee e,

INITIATIVE WORKS AND PROJECTS

o Competitive Project of a Long-span Roofing of Petersburg’s Sports Palace. The model of the roofing structure
was installed as the exhibit at the All-Union Exhibition Center VDNH) in Moscow. Certificate #140071 VDNKH
USSR, 1974.

o  “Assault” mechanized military bridge with a 48 m span. *
— Special tactics — delivering of a folded transportation package of a new type of “attack” bridge to the destination site
and its deployment to overcome the obstacle was mainly performed using a helicopter. *

— Based on the request from military detachment 52684, in 1979 the military detachment 12093 after expert discussion

and following the decision of the Scientific-Technical Committee of the Engineering Troops of the Ministry of
Defense, included the work into the plan of Nakhabino Central Research Institute of Military Engineering. *

e The work was suspended due to the fact, that the author was transferred from the military engineering sphere to the
field of space investigation.

o Competitive project for deployable roofing of Moscow “Luzhniki; stadium. 1993.

MAJOR RESEARCH AND TECHNOLOGICAL WORKS, WHICH WERE REALIZED AND
IMPLEMENTED IN PRACTICE

Contractual Works
e Justification of the work - Order of the Ministry of Agriculture. 1979.

— Armed concrete — and-metal and wood-metal18 and 28 span roofing structure.
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e Justification of the work — Joint contractual work between the Central Scientific-Production Association

“Kometa,” Moscow, and Georgian Polytechnic Institute, Tbilisi, which was approved by the Ministry of Radio
Technology of the USSR. The works were conducted within a period from 1980 to 1984.

“Classified” “Designing and Research of the Space and On-Ground Large Size Special Structures and

Constructions” *

Special State Military Program

“Top Secret” “New Prospective Directions in Military Equipment and the Forms of their Realization” *

Based on the suggested materials the letter of the Chairman of the State Committee of Science and Technology of
the USSR G. Marchuk and the Chairman of the State Military Industrial Commission of the Council of Ministers of
the USSR L. Smirnov was submitted to the Chairman of the Council of Ministers of the USSR N. Rizhkov — Project
Design — 21852 C. 2,02.X. 1985 %

The letter read: “... Considering the importance of the works, which are being conducted in Georgian Polytechnic
Institute, and are aimed at the further elaboration of the missile attack warning systems as well development of other
means, defining the priority direction of development of armament and military equipment, we believe it reasonable
to agree with the proposal about founding a special design bureau.

Program of the works for the above design bureau will be approved by the decision of the Military Industrial
Commission of the Presidium of the Council of Ministers of the USSR”

— Endorsed by the Council of Ministers of the USSR. Moscow. Kremlin
— Approved — N. Rizhkov. October 17, 1985. P.P. -21852C.COT'JTACUTBHCS — H.PBIDKKOB. 17 OKTSBP. 1985.

IT.I1.-21852 C.

— Program was fully implemented:

— The State Special Design Bureau was founded; *

— The decisions of the State Military Industrial Commission of the Council of Ministers *

Military Destination and Special Research and Engineering

_ Justification of the works “Top Secret.” #16 DECISION OF THE STATE MILITARY INDUSTRIAL
COMMISSION OF THE COUNCIL OF MINISTERS OF THE USSR. MOSCOW. KREMLIN. 12.12.1985. — “On the
works of creating of the space and ground based antennas” — Designated to ensure the works aimed at the further

development and elaboration means of detection of the ballistic rockets at the stage of their launching, as indicated by
the order of the Central Committee of the Communist Party of the USSR and Council of Ministers of the USSR issued

on May 22, 1985. %

Ground test bed complex for full scale testing and assembling of the large-scale space structures. Mtskheta District
of Georgian SSR — in the vicinities of the village of Saguramo.

_ Built in Georgia and is operating. The work defined by #16 Decision of “Military Industrial Complex”
issued on 12.12.1985 was fully implemented.*

Base for testing of ground complexes under extreme and complex climatic meteorological conditions. Borjomi

district of Georgian SSR — in the vicinities of the village of Tha. — Built in Georgia and is operating. The relevant
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work was fulfilled as defined by #16 Decision of the “Military Industrial Complex” issued on 12.12.1985
12.12.1985. %

Space deployable reflector antenna 30+50 and more meters in diameter for creating a channel for “YC-KMO”
identifying launching of ballistic missiles system by emission of their plasma exhausts within the range of UHF.
Relevant work defined by the Decision was fulfilled. *

Ground relocatable antenna 30 and more meters in diameter for experimental ground radiometric post to identify
launching ballistic missiles by emission of their plasma exhausts within the range of UHF. The relevant work was
fulfilled as defined by #16 Decision of the “Military Industrial Complex” issued on 12.12.1985. %

Ground deployable antenna for relocatable command post of «YC-KMO» system. The relevant work was fulfilled
as defined by #16 Decision of the “Military Industrial Complex” issued on 12.12.1985.

Ground deployable antenna for relocatable command post of the «YC-KMO» system. The relevant work was
fulfilled as defined by #16 Decision of the “Military Industrial Complex” issued on 12.12.1985. %*

Mobile and deployable reflector radiotechnical engineering post for identification of ballistic missiles “Pershing-2”
launched from the territory of FRG — This work was also defined on the basis of the special order of the

Ministry of Defense. The relevant work was fulfilled as defined by #16 Decision of the “Military Industrial
Complex” issued on 12.12.198S5. *

Justification of the work — “Top Secret.” Copy # - The Only Copy. Statement of the Central Committee of the
Communist Party of the USSR and Council of Ministers of the USSR #237-47. 27.01.1986. PROGRAM OF
FUNDAMENTAL RESEARCH AND EXPERIMENTAL WORKS — “RAUND” %

Reflector and longitudinal space constructions for engineering support of the “Star Wars.” The relevant work
envisaged by Program “RAUND” was fully accomplished. *

Justification of the Works — Prospective Space Programs — “PLANET “MARS”. S.P. Korolev Scientific
Production Association “ENERGIA”

Engineering support transformable structures for planet “Mars” expedition. Program “Planet “Mars” was

accomplished. 1989.

Justification of the Works — “Top Secret.” Decision of the Military Industrial State Commission of the Council of
Ministers of the USSR. Kremlin. 09.03.1988. — “On development of technical proposal for development of
experimental space complex of the identification radio channel.” This task was defined in #930-225 statement of the
Central Committee of the Communist Party of the USSR issued on August 8, 1987.

... Technical proposal should comprehensively consider the issues related to manufacturing and testing of the

means, succession of delivering of the objects to the orbit and conduction of the experiment with the space complex
using the orbital spaceship MKC “Buran.” X

Experimental Space Autonomic Complex of identification radiochannel, built on the base of 30 m in diameter
deployable reflector antenna of increased rigidity. #72 Decision of the Military Industrial Complex issued on

09.03.1988 was accomplished by defining of the architecture of experimental space complex and building and

ground testing of its integer element — high rigidity and precision large deployable antenna. *
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Conversion Project and its Realization in the Commonwealth of Independent States (CIS)

e Central Scientific Production Association “Kometa”, Khrunichev State Research and Production Space Centre,
Scientific Production Association “Radio” and Institute of Space Structures as a part of Closed Joint Stock Company
“Association “Kosmosvyaz” developed conversion project of satellite communication “Zerkalo (Mirror)- KC”.

— By #1020 Decree of July 1, 1933 President of Russian Federation B.N. Eltsin approved proposal on realization of the
project and ordered the Government of the Russian Federation to provide assistance in its implementation.

— On October 15, 1933 Russian Space Agency issued a license on “development of the space communication system
“Zerkalo-KC” in the name of Central Research Institute “Kometa.”

— In November, 1994 this direction of the work was approved by the Expert Council at the Government of Russian

Federation.

— Realization of the space satellite communication system “Zerkalo-KC,” total cost of which was 500 million of USD,
was suspended by the Russian Federation due to the lack of stable financial support.

Published Space Programs, which do not have a stamp “Classified” and which have been implemented in the

space with participation of Elguja Medzmariashvili as a chief designer.

There are official materials, scientific literature, photos, and video tapes confirming direct participation of
Elguja Medzmariashvili in implementation of space programs. The realized programs are included in the list of
significant chronicles of the development of the cosmonautics.

e  Justification of the Works: Space program “Crab”-“Progress 40.” S.P. Korolev Scientific Production Association
“Energia.” Co-participant — Georgian Institute of Space Structures.

— Articulated circular radar space antenna “Crab” 20 m in diameter, which was placed on the spaceship “Progress-
40”; space program was accomplished with participation of the academician B.E. Patton- It was implemented in

the outer space. 1989.

e  Justification of the Works — Space Program “Sophora” — “Mir.” S.P. Korolev Scientific Production Association
:Energia”. Co-participant — Georgian Institute of Space Structures.
— Basic structure of engineering support of the construction “Sophora” at the orbital station “Mir.” Implemented in

the outer space. 1991.

e  Justification of the Works — “Georgian Institute of Space Structures”, Company “Georgian Polytechnic Intellect”
and Russian S.P. Korolev Rocket-and-space Corporation —RSC “Energia joint initiative off-budget space
program — experiment “Reflector”, according to which an object built in Georgia by Georgian party and
prepared for delivering to the space should have been tested at then only orbit station with its subsequent

disconnection from the station by the Russian party with assistance of international cosmonauts crew.

— “THE FIRST GEORGIAN SPACE OBJECT” — deployable reflector with maximum size 6.42 m was built
and designed by Georgian party — Employees of the Georgian Institute of Space Structures. It was built at Thbilisi
Aircraft Manufacturing “Tbilaviamsheni,” where the structure was subjected to technical and technological factory
testing at Thilisi Aircraft Manufacturing. Its full-scale pre-flight testing was conducted in Georgia by Georgian party.
The Institute of Space Structures defined basic directions of testing of the Georgian space object in outer space. The
spaceship “Progress” containing scientific cargo — Georgian space object — was delivered to the outer space by the
carrier rocket “Soyuz.” “Progress” delivered the folded Georgian space object to the orbital station “Mir”, where the
international crew of cosmonauts following the procedures envisaged by the Program “Reflector” successfully deployed

and tested the first Georgian space object in the outer space. After completion of space programs Georgian space object
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disconnected from the orbital station and started flying around independent satellite orbit. Accomplished in the outer

space. 1999.

Grant Projects:

International grant. INTAS-OPEN-971-30866. 2000-2001 “Light from Space”

International grant. International Scientific Technical Center (ISTC) G-499. 2001-2002-2003-2004-2005
“Development of Technology for Obtaining Titanium Based Alloys to Ensure Maximal Effect of Shape Memory,
Superelasticity and Deformiation Characteristics Manifestation.”

Grant Agreement N A-02-09. Rustaveli Foundation. 2009-2010-2011. “ Development of Comprehensive,
Systematized and Classified Product Defining Military Notions, which Comply with NATO’s Normative

Documents, Categories and Terms to Ensure Stable State Security of Georgia.” *

Telecommunication Large Size Space Reflectors and Reflector Antennas, which were Realized Abroad Under

Contract of European Companies and European Space Agency:

China. Harbin Technical University. Development of 6 m Diameter Functional System of a Pneumorigid,
Deployable Space Reflector. Based on Georgian Patent P2342. Joint Scientific work. 2004.
DAIMLER BENZ AEROSPACE. Contract 150104/95011334 MIT DORIES SATELLITENSYSTEME. GMBH
(DSS) 1996-1997. “Principles of Designing a New Generation Large Deployable Space Reflector”
Tender Project of the European Space Agency. ESA. ESTEC. Contract 15230/01/NL JSC. 2001-2002-2003-2004-
2005. “LDR” - Large Deployable Space Reflectors/Antenna.
Implementers: “EGS” — Georgia; “Alenia Aerospacio”- Italy; “Energia” — Russia; “Sener”- Spain, “Magna” —
Austria; “HTS” — Switzerland.
European Space Agency choose the following slogan for the above tender project: “Europeanization of Georgian
Space Deployable Reflector.” In the course of implementation the project deviated from the logical principles of
the structures as a result of private interests of companies from various countries as well of erroneous approaches
to the project related issues. Elguja Medzmariashvili and Georgia team demonstratively refused to participate in
the project at the end of 2002. This decision of Elguja Medzmariashvili was opposed by some Georgian
participants. Eventually the project turned out to be a failure, which served as one of the motives to make European
Space Agency “ESA” to make an offer to Elguja Medzmariashvili about the beginning of new joint work, which
was successfully accomplished in 2010-2016.
— #1-TUM/4000102096/10/DE/LD Contract of European Space Agency “ “ESA”

Research, experiments, and demo testing of the space structure were conducted in 2010, 2011 and 2012.

— The Project was accomplished and handed over to “ESA.”

#2 — “ESA” - TUM/CCN1/4000102096/10/DE/LD Contract of the European Space Agency.

The Project was accomplished and handed over to “ESA”

— #3—“ESA” -/4000105050/12/DE/LD Contract of the European Space Agency.

Research, experiments, and demo testing of the space structure were conducted in 2012, 2013 and 2014.
The Project was accomplished and handed over to “ESA.”
#4 — “ESA” - TUM/4000105050/12/DE/LD-1 Contract of the European Space Agency.

— Research, experiments, and demo testing of the space structure were conducted in 2012, 2013, 2014, 2015, and

2016.

— The Project was accomplished and handed over to “ESA.”
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« Implementation of the four “ESA” contracts resulted in creation of structures, electronic schemes of which with
European ownership and our were awarded two American and Two European patents, where the realized ideology
of the large deployable space structures was already securing dominant positions in the world-wide development
of deployable space reflectors.

RESEARCH AND TECHNOLOGICAL WORKS OF GEORGIAN
DEFENSE-RELATED NATURE

e Justification of the works — Special Program of the Security Council of Georgia “Khevi” and off-budget works of
the “Georgian Polytechnic Intellect” Company. *
— Mobile inventory, military multi-span bridges - KM-01T; KM-02T. _ State Certificate has been issued. The

bridge was built and put up into operation. 2006. *

e Justification of the works — Addition to the State Targeted Program of Georgia in the Military Engineering

Field. %

— Three dimensional digital military-engineering 1:2000 scale map of Georgia. Accomplished in accordance with its
destination. 2005. %

— High precision space photo materials of specially specified districts of Georgia made in cooperation with foreign
countries — Accomplished as intended. 2006. *

— Development of engineering catalogue of the territory of Georgia and the objects located on this territory. —

Accomplished as intended. 2007. *

STATE TARGEETED PROGRAM OF GEORGIA
e State Targeted Program of Georgia-2004-2005-2006. “Defining Functional Direction of Territorial Security, Armed
Forces Management, and Legislative Structure in the Defense System of Georgia; classification of the strategic

objects, establishment of their database and a full-scale state complex of united military engineering support.”

Targeted program was accomplished. *

MAJOR DIRECTIONS IN THE THEMATIC STUDIES OF MILITARY-ENGINEERING ART AND
MILITARY THEORY, WHICH WERE REFLECTED IN THE MONOGRAPHS, ARTICLES, COLLECTION
OF REPORTS PUBLISHED IN GEORGIA AND ABROAD AS WELL AS IN SPECIAL REPORTS OF THE
MINISTRY OF DEFENCE OF GEORGIA

e  Theory of Military-Engineering Art. *
— Special Classification of Historical Periods and Stages Development of Military-Engineering Field. *

— The Role and Place of Military-Engineering Art in the Military Art. *

— Military Features of Civil Infrastructure of Georgia. *
—  Prerequisites and Imminence of Establishment of the United Civil and Military-Engineering Support Complex in

Georgia. *
— On Defense Preparation of Georgian Territories under the Conditions of Post 2008 War Theater. *
— Engineering support of combat actions and operations in Georgia including conditions established after 2008. *
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History of military bridges and contemporary requirements. *

Military operations with overcoming obstacles requirements to bet by military bridges in Georgia. *

Military Theory. *

Parameters defining the gravity stages of the military-political situation of Georgia involving geopolitical
categories of location. *

New configuration of interrelationship of military strategy, operational art, and tactics and the chances of their

realization in Georgia. *

- After 2008 the war theater organization of Georgia. *

Military organization of Georgia and military activities. *

Adversaries’ combat effectiveness. %

Dynamic and geometrical parameters of the combat strategies. *

New systematization of the dynamic process of indirect nature in military art. *

Spatial models of combat actions plans and planning. *
Assessing new views and war terms and specific methods such as asymmetrical, hybrid, surrogate etc., and the
specific methods of their formation. *

Sphere of military history in Georgia and the necessity of prioritization of the military art history at its current

stage. %

Stages and peculiarities of development of military industrial complexes in Georgia. *

CURRENT WORKS AND INITIATIVES:

Works complex — Engineering preparation of the War Theater and military engineering support of combat and
operations in post 2008 Georgia. *
Rapidly assemblable, mechanized military bridge for extreme situations. %

Development of dual-use satellite system for Georgia.*

Completion of the monograph “Transformable space and ground complexes”

Creation of the space complexes on demand of American company.

ADDRESSEES OF THE REALIZED SCIENTIFIC WORKS:

Ministry of Defense; *
Ministry of Radio Industry; *

Ministry of General Engineering*
S.P. Korolev Rocket and Space Corporation “Energia”

Military-Space Central Science Production Association “Kometa” *
Ministry of Defense of Georgia*

Ministry of Internal Affairs of Georgia *
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Special State Protection Department of Georgia *

Ministry of Environmental Protection of Georgia

Georgian companies

German company ,,Daimler-Benz Aerospace* - ,,Dornier-Satellitensysteme*
Harbin Technological Institute - China

Italian company ,,Alenia Aerospazio®;

Munich Technical University “TUM”

European Space Agency “ESA.”

REFLECTION OF RESEARCH WORKS IN ACADEMIC SPHERE:

e In 2004-2005 lecture series “United Military-Engineering Support” was taught at the Military Engineering
Academy of General Staff Headquarters of the Armed Forces of Georgia. *

e From 2010 mandatory lecture series for students “Transformable Structures” was taught at the Technical
University of Georgia.

e From 2014, a doctorate program in the sphere of military science has been introduced for the first time in

Georgia. %

LOCAL AND INTERNATIONAL CONFERECES HELD IN GEORGIA AND ABROAD, WHICH WERE
INSPIRED BY THE WORKS OF ELGUJA MEDZMARIASHVILI AND ACHIEVEMENTS OF SCIENTIFIC
SCHOOLS ESTABLISHED BY HIM:

o International scientific-and-practical conference — “Space Telecommunication System of the Great Silk Road.” The
conference was held on March 28, 2000, in Thilisi.

o | International Scientific Conference — “Advanced Light Structures and Reflector Antennas” The Conference was
held with support” and direct participation of European Space Agency “ESA on October 14-16, 2009 in Thilisi, at
the conference hall of “Sheraton Metekhi Palace” hotel.

o |l International Scientific Conference — “Advanced Light Structures and Reflector Antennas.” The conference was
held on October 1-3, 2014 in Tbilisi, at the conference hall of “Sheraton Metekhi Palace” hotel.

e [II International Scientific Conference “Advanced Light Structures and Reflector Antennas” organized by the
Institute of Structures, Special Systems and Engineering Maintenance of the Georgian Technical University at the
Research Center of European Space Agency “ESA”. The Conference was held on October 2-3, 2012, ESA-ESTEC,
Holland, Noordwijk.

o |V International Scientific Conference -“Advanced Light Structures and Reflector Antennas.” The Conference was
held on September 19-21 in Thbilisi at the conference hall of “Sheraton-Metekhi Palace™ hotel.

e Conference in the field of Military Science — “Problems of Protection of Population and Territory during War
Actions and the Basic Ways of their Solution.” The Conference was held on March 25, 2005 in Tbilisi at the
Georgian Technical University.

o Conference in the field of Military Science — “Research and Systematization of Georgian Military Terms and Their
Explanation.” The Conference was held on December 7, 2011 in Tbilisi, in the conference hall of “Sheraton Metekhi

Palace” hotel.
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ACTIVITIES IN SCIENCE ORGANIZATION RESULTING IN:

Foundation of the State Special Design Bureau; *

Establishment of the Georgian Institute of Space Structures and Construction of Test Bed Complex in the Mountain
Zone of Saguramo and Borjomi.*

Establishment of the Chair of “Military-Engineering Armament and Special Structures” at the Georgian Technical
University. %

Foundation of Military-Engineering Academy of the General Staff Headquarters of Georgia. *

Foundation of the Institute of Structures, Special Systems, and Engineering Maintenance of the Georgian Technical

University.

Founding scientific journal “MILITARY THEORY” in Georgia*

Founding scientific journal “MILITARY SCIENCE. GEORGIA” at the National Academy of Sciences and its
editing. *

RECOGNITION OF THE FIRST GEORGIAN SPACE OBJECT:

By order of the President of Georgia July 23 of every year is declared as “The day of the first Georgian space
object.”

In the foreign encyclopedic edition, scientific-technical literature and official documents this day is recognized as the
beginning of the new priority direction in space technology, and the date of its delivery to the outer space orbit was
included into the list of the most important historical chronicles of development of space activity.

On August 2, 1999, 79 foreign and Georgian citizens were awarded Georgian state orders and medals as well as the
President’s gratitude for delivering of the first Georgian space object to the orbit and its successful testing as well for
special attitude to this phenomenon.

Georgia issued special stamps in honor of the delivery of the first Georgia object to the outer space.

AWARDS, PRIZES, HONORARY CITIZEN TITLES:

. Georgian Patriarchate Diplomas:

_ For participation in construction of the Thilisi Holy Trinity Cathedral — 23.11.2004;
_ For the great services to Georgian nation and for special contribution to the development of science — 30.01.2007
__And others

. State and departmental awards:

_ Dignity Order. 18.09.1996

_ | Degree Vakhtang Gorgasali Order. 26.07.1999.

—Medal “INTERKOSMOS" For successful cooperation in the sphere of assemblable large size radiotechnical
complexes. 1983.

— Academician S.P. Korolev Medal — “For Participation in Space Research.” 12.04.1986.

—Medal “’For Labor Valor.” 20.08.1986.

—Medal “The First Satellite” For accomplishment of the specific assignment in the sphere of space technology.

1988.
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—Medal “S.P. Korolev.” For accomplishment of the specific assignment in the sphere of space technology.
01.08.1989.

— State Prize Award Medal. 1996

—Medal “S.P. Korolev. For the utmost contribution to development of rocket and space technology. 1998.

—Yuri Gagarin Medal. For contribution to the development of space activities. 1999.

— Academician M.V. Keldish medal. For Merits and significant contribution to the space activities. 05.09.2000. . . .

— Medal “Golden Right Hand.” Academy of Science of Peoples of Caucasus. 2002.

—Medal “For Service in Battle.” 25.05.2002.

—Golden Medal “For introduction of modern scientific technologies in the national economy.” 2002.
3. Prizes:

_ State Prize winner in the sphere of science and technology — 1996.

_ Winner of Giorgi Nikoladze Prize of the National Academy of Sciences of Georgia — 2009.
4. Honorary Citizen’s titles:

_ Honorary citizen of the city of Mtskheta — 1999.

_ Honorary citizen of the city of Batumi —2018.

_ Honorary citizen of Thilisi — 2018.

ACTIVITIES RELATED OTHER ACHIEVEMENTS:

o Honorary Diploma of the National Academy of Sciences of Georgia for scientific activities in the field of space
technology. 2014.

e Honorary Diploma of the National Academy of Sciences of Georgia for innovations and activities in high
technology sphere. 2019.

e Foreign Diploma and Certificates for the nest inventions and patents.

e Honorary Doctor of Sciences of Batumi Shota Rustaveli University.

e Honorary Doctor of Sciences of David Agmashenebeli University.

e Membership of various academies.

e Membership in editorial boards of scientific journals -“Problems of Mechanics”, “Msheneblona” (“Construction”),
“Qartuli Politika” (“Georgian Politics”), “Terminologia” (“Terminology”) and “Samkhedro Teoria” (“Military
Theory”).

o Member of Organizing Committees of multiple International conference.

e Results of scientific studies with the exception of the cited references, which were realized in the form of space
structures, have been cited in many articles, texts of encyclopedic and textbook editions.

e Some of the monographs are stored in foreign libraries and the National Library of Georgian Parliament including
National Library of Germany — N.B.G.; British Library and Bavaria State Library.

e The results of scientific activities and biography are included in the world most important bibliographic reference
books including Who’s who in the World, USA. 2008, 2009; Who’s Who in Science and Engineering, USA. 2007,
2008, 2009; IBC Foremost Engineers of the World; Cambridge, England. 2008, Georgian, English and Russian
online encyclopedia “Wikipedia”

e Internet site (Russian) — Category: Designers of rocket space systems — 100 famous designers.

e Internet site — “Kosmonavtika” — Superwiki.ru 726

e Internet site — Rocket Technology — Superwiki.ru 206

e Internet site — Space Technology — Superwiki.ru 297
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e Internet site - [PDF] Earth Observation History. Pdf 621.

o Internet site — “Khronika Osvoeniya Kosmosa” (Chronicles of Space Studies™). 1999.

o Internet site - RSC “Energia” — Corporation — Program “Reflector” is included into the list of significant space
studies.

e Official materials, documents and audio- videotapes, related to the building of the first Georgian space object and
scientific military activities of Elguja Medzmariashvili are stored at:

_ The National Archive of Georgia;

_ Ajara Archival Department;

_ “Gold Fund” of Public TV of Georgia;

_National Museum of Georgia;

_ State Art Museum of Georgia;

_ National Library of Georgian Parliament;

_ Ajara and Kutaisi State Museums;

_ Library of The Institute of Structures, Special Systems, and Engineering Maintenance of the Georgian Technical
University;

e Video materials depicting the processes of designing the first Georgian space object, its delivery to the orbit and
subsequent testing are stored in the National Archive of Georgia, Ajara Archive Department “Golden Fund” of the
Public TV of Georgia and the personal archive of Elguja Medzmariashvili

e Materials about recognition could also found on Internet sites under NASA Medzmariashvili; ESA Medzmariashvili;
Experiment “Reflector”, Space Station “MIR”; Deployable Space Reflector- with relevant photos; NATO E.
Medzmariashvili; Images for Station “MIR” Experiment Reflector; Unique experiments conducted at the orbital
complex “MIR”; Elguja Medzmariashvili; Manned Orbital Complex “MIR”; Images for MIR 1999 Cosmonaut
Avdeev; Gunter’s Spusage Reflector; UFO Caught By Jean Pierre Haignere, Russian MIR Astronaut, 1999; Images
for Astronaut Jean Pierre Haignere Mir 1999 and others.

LIST OF MAJOR ACHIEVEMENTS:

VIIl.  Designing the first Georgian space object, its delivering to the space orbit and realization of program
“reflector” in the outer space.
IX.  Development of transformable engineering systems theory.
X.  Establishment of the Georgian Scientific and Technical School in the field of space structures of Cosmonautics
discipline.

X1.  Development of scientific directions of military-engineering field in Georgia.*

XI1l.  Designing orbital systems of new generation and their realization in the space programs abroad.
XIIl.  Designing space and military-engineering technology of a new generation and their realization in Georgia and
abroad. %

XIV. Realization of the developed scientific directions in the academic sphere — development of the new academic
discipline, which is taught at the University; Doctorate program in the sphere of military

science.*
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THE ABOVE ACIEVEMENTS RESULTED IN:

Attracting financial investments of tens of millions USD equivalent GEL in Georgia.
Hundreds of jobs created,;
Establishment of several state scientific academic and designing organizations;
Private structures established by European and USA companies in Georgia related to ground and space technology
and implementation of the orders received from abroad;
Construction of the unique test bed complex;
Introduction of the new technologies;
Ongoing implementation of current orders;
Building structures, which do not have analogues all over the world:;
Participation of Georgia in the space programs;
Publicizing the prestige of our country at the international arena and successful launching of the first Georgia
object to the space orbit.
Medzmariashvili@gtu.ge

The document — “Elguja Medzmariashvili’s Scientific-Technical Activities — C.V.” was compiled in
accordance with official documents and materials.

The Works and documents cited in this C.V. with stamps “Top Secret” and “Classified” at the given
stage are all “declassified.”

Nodar Tsignhadze
Director, The Institute of Structures, Special Systems
And Engineering Maintenance of the Georgian
Technical University
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ELGUJA MEDZMARIASHVILI’S SCIENTIFIC-TECHNICAL AND MILITARY ACTIVITIES

Condensed Version

o General Designer of the first Georgian space object,

e Academician of the National Academy of Sciences of Georgia,

o Major General,

e Doctor of military sciences,

o Doctor of technical sciences,

o Professor,

o Winner of the State Prizes,

e Winner of Giorgi Nikoladze’s Prize,

o State and Departmental orders and medals of Georgia, other
countries and international organizations, including | Degree
Vakhtang Gorgasali Order,

e Honorary citizen of the cities of Mtskheta, Batumi and Thilisi

Elguja Medzmariashvili

Elguja Medzmariashvili was born in the city of Batumi on August 17, 1946. He graduated from #1
Batumi (now the second) public school with a golden medal. In 1969 he graduated Suma cum laude from the
Georgian Polytechnic Institute, construction faculty and was assigned the qualification of civil engineer. In
1973 he completed graduate school majoring in spatial structures with submitting fully finished dissertation.
In 1973-1990 he was working as an assistant professor, later as a full professor and the head of construction
structures chair of the Institute. In 1976-1979 he was elected as a chairman of united professional committee
as well as a chairman of the Young Scientists Council of the Institute.

From 1976 Elguja Medzmariashvili occupied the following positions:

e Chairman of the United Professional Committee of the Georgian Polytechnic Institute.

e Chairman of the Young Scientists Council of the Georgian Polytechnic Institute.

o Head of the Special Design Bureau M-19. Design Bureau was established on Elguja Medzmariashvili
initiative.

e Chief designer and the head of the State Design Bureau, which was Thilisi subdivision of Military-Space
Technology Moscow Scientific Industrial Central Corporation “Kometa.” Design Bureau was established
on Elguja Medzmariashvili’s initiative.

e Director General and Chief Designer of the Georgian Institute of Space Objects. The Institute was

founded by Elguja Medzmariashvili.

e Head of the military-engineering armament and special constructions chair of Georgian Technical

University, professor. The chair was established on initiative of Elguja Medzmariashvili.

e Head of the Center of Engineering Support of the Armed Forces. The Center was established on the

initiative of Elguja Medzmariashvii.

e Advisor of the Ministry of Defense of Georgia in engineering support of the army.
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Member of the Parliament of Georgia. Chairman of military production sub-committee, chairman of the
parliamentary fraction and the leader of the Parliament thematic majority
President of the General Staff of the Military-Engineering Academy of the Armed Forces of Georgia —
The Academy was founded on initiative of Elguja Medzmariashvili.
Currently he occupies the following positions:
Academician of the National Academy of Sciences of Georgia.
Chief Designer of the Institute of Structures, Special Systems, and Engineering Support at the Georgian
Technical University, chairman of the scientific council. — The institute was founded on initiative of
Elguja Medzmariashvili.
Full professor of Georgian Technical University.
Chief scientific officer of the Mountain Institute.
Academic-Secretary of Department of Engineering Sciences and Information Technologies of the
National Academy of Sciences of Georgia.
Chief Designer of the “Transformable Structures Georgia” Company founded by the American company
in Thilisi.
Scientific studies of Elguja Medzmariashvili include: space and ground military-engineering and special
purpose structures and complexes; transformable engineering systems theory; engineering preparation
for the defense of the territory of Georgia; military-engineering support of the combat actions and
assaults at the war theater in Georgia and military theory.
He published about 400 scientific works in this sphere in Georgia and abroad, which include inventions,
European Union, and USA patents, scientific articles, manuals and monographs, some of which were
assigned stamp “Classified” and “Top Secret.” His landmark books are: “Transformable Structures in
the Space and on Ground” (1995) and Novel Approach to Indirect Actions of Military Theory (2009)
published in Germany; “Basics of Military-Engineering Doctrine of Georgia” (2006) and “Georgian
Military Encyclopedic Dictionary” (2017 published in Georgia.
A new educational discipline “Transformable Structures” based on his scientific and practical works,
which was included into curriculum of Technical University of Georgia since 2009 as a course of
lectures, which is taught to master’s degree candidates.
He was the first to put in action a Ph.D. program in the sphere of “Military Science.”
Currently he is the editor of the Journal “Military Science. Georgia”, which was founded by the National
Academy of Sciences of Georgia (2017).
He initiated conduction of many International scientific conferences held in Georgia and abroad in the
sphere of space technology and military science in 2000, 2005, 2009, 2011, 2015, and 2018. Of those
four were held under the aegis of the European Space Agency.
Of special importance are the works of Elguja Medzmariashvili, which were realized in Georgia and
abroad’
In 1981-1989 by the order of the State Military Industrial Commission of the All-Union Council of
Ministers, which was specifically based on his Works and on the special instructions of the Ministry of

Defense, with a stamp “Top Secret” space and ground complexes for early detection of ballistic missiles
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and “Pershing-2” weapon system launching from the territory of Federative Republic of Germany. Those
complexes were built on the base of a large deployable reflector antennas. A large, autonomic satellite
space complex of missile surveillance and targeting has been developed, which did not have analogues
worldwide. A unique test bed complex for assembling and full-scale testing of the space structures as well
as a base for testing the ground systems under extreme conditions were built in the mountain zone of
Saguramo and Borjomi.

Of all the works he accomplished from the 90ies to current period the following are noteworthy:
Rapidly assemblable, mobile inventory 48 m length military bridge of defense destination and for extreme
situations, which was frequently used as needed; Military-engineering three dimensional map; compiling
military-engineering catalogue of the territory of Georgia and the objects located on this territory, as well as
implementation of the state targeted program, within the framework of which a full-scale specter of military-
engineering support has been developed for ensuring engineering preparation of the territory of Georgia for
war actions, combats and operations in the war theater of Georgia. The above works are assigned a stamp
“Top Secret.” High precision digital data base of satellite imagery for the special districts has been developed
under his leadership.

Of significant importance is a recent international cooperation in the sphere of space technology. Many
contractual works have been implemented including: contracts with “Daimler-Benz-Aerospace” (1996-
1997); “Alenia Aerospazio” (2000-2001); a tender program of the European Space Agency ESA (@001-
2009), where alongside with Georgia participated “Alenia Aerospazio” (Italy), “Energia” (Russia), “Magna”
(Austria), HTS (Switzerland), Sener (Spain). From 2010 four contractual orders of the European Space
Agency (ESA) and Munich Technical University (MTU) have been implemented in the sphere of the large
deployable reflectors of a new generation.

e Currently on order of the American company Elguja Medzmariashvili is engaged in designing a
large size space system, which will be located on the satellite.

¢ In his entire activities of interest are the works realized on the space orbit, which did not have a
stamp of secrecy and these works are described in details and are cited in various written sources published
abroad. These are: Coupled circular 20 m structure “Crab,” which was implemented at the spaceship
“Progress 40” (1989); 18 m structure — “Sophora” basic structure, which was realized in the outer space at
the orbital station “MIR” (1991).

e Of historic importance for Georgia was the first Georgian space object — “Reflector,” the chief
designer of which is Elguja Medzmariashvili. The first Georgian space object was launched to the outer
space orbit on July 23, 1999. This object was successfully deployed and tested. On July 28, 1999 the object
was shifted from the orbital station and began moving around the Earth on independent satellite orbit.

e July 23 of every year is recognized in Georgia as the day of “The First Georgian Space Object.” A
post mark was issued to commemorate historic event. Creation of the first Georgian space object and its
delivering to the space orbit is recognized in the published works in the sphere of cosmonautics as the
beginning of new technologies, and implementation of this project is included into the list basic chronicles of

development of cosmonautics.
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e Development of space structures and military-engineering scientific-technical directions by the chief
designer of space technology Elguja Medzmariashvili resulted in:
e  Attracting additional financial investments of tens of millions USD equivalent GEL in Georgia.
e  Hundreds of jobs created,;
e  Establishment of several state scientific academic and designing organizations;
e  Private structures established by European and USA companies in Georgia related to ground and space
technology and implementation of the orders received from abroad,;
e  Construction of the unique test bed complex;
e Introduction of the new technologies;
e  Orders to various enterprises;
e  Building structures, which do not have analogues all over the world;
o  Participation of Georgia in the space programs;
e Publicizing the prestige of our country at the international arena and successful launching of the first
Georgia object to the space orbit.
In addition to the official State recognition of his activities and multiple awards, he was awarded with
honorary Diplomas of the Patriarchate of Georgia — “For participation in construction of the Thilisi Holy
Trinity Cathedral” and “For the great services to Georgian nation and for special contribution to the
development of science”
He was elected as an honorary citizen of Mtskheta (1999), Batumi (2018), and Thilisi (2018).
He is a member of many academies. He was elected as an honorary doctor of various universities including
Batumi Rustaveli State University (2015) and David Agmashenebeli University of Georgia (2017).
His biography and results of his activities are uploaded on various internet sites and described in the world
most important published works including “Who’s who in the World.”
Video materials depicting the processes of designing the first Georgian space object, its delivery to the
orbit and subsequent testing are stored in the National Archive of Georgia, Ajara Archive Department,
“Golden Fund” of the Public TV of Georgia, National Museum of Georgia, State Museum of Art,
National Library of the Parliament of Georgian State Museums of Ajara and Kutaisi, Library of The
Institute of Structures, Special Systems and Engineering Maintenance of the Georgian Technical
University and the personal archive of Elguja Medzmariashvili
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DEVELOPMENT OF TRANSFORMABLE, SPACE AND GROUND
STRUCTURES AND MILITARY-ENGINEERING SPHERES
IN GEORGIA

Successful development of the art of construction in Georgia has a many century history. To
this testify the outstanding monuments of Georgian architecture.

At the current stage construction using prefabricated structures and monolith process is
considered as a general direction of the buildings and structures construction.

At the same time construction of buildings by transformation of the structures and
constructions is becoming more and more popular. This method was known from the time
immemorial, but at the current stage following the new requirements of the art of construction and
architecture it is widely used not only on the Earth but also to create space structures. In the sphere
of transformable, deployable structures and contractures the scientific, technical, and technological
contribution of the academician of the National Academy of Georgia, Doctor of Military Sciences,
Doctor of Technical Sciences, Professor, Major General Elguja Medzmariashili is recognized
worldwide. He is the winner of the State and Giorgi Nikoladze Prizes, He was awarded state and
departmental orders and medals of Georgia and other countries and international organizations
including | Degree of Vakhtang Gorgasali Order. He was elected as an honorary citizen of the cities
of Mtskheta, Batumi, and Thilisi.

Elguja Medzmariashvili developed the theory of transformable engineering systems, and his
works served as a basis for introduction of the subject “Transformable Structures” in the Technical
University of Georgia, which has been taught to the master’s degree candidates for 10 years; he
designed and built space and ground complexes, structures and constructions, which do not have
analogues in the world. From this aspect the following are noteworthy: designing special space and
ground structures, mostly large size deployable reflectors and building of unique complexes for their
testing in Alazani valley and mountain zone of Borjomi; he is co-participant of contemporary space
programs “Crab” and “Sophora,” which were implemented at the spaceship “Progress” and then
only orbital station “MIR”; the works and their realization jointly with Corporation “Kometa” and
Rocket-Space Corporation “Energia” (Russia),Company “DAIMLER BENZ AEROSPACE*
(Germany), “ALENIA AEROSPAZIO” - (Italy), “SENER” (Spain), “MAGNA” (Austria), “HTS”,
“VALEMAR” and “GREAM” (Switzerland) as well as with Munich Technical University and
European Space Agency (“ESA”).

He nurtured young specialists, which are working in Georgia and abroad. Among them are:
Zurab Gogava who using Georgian patents designed deployable space structures in China; Nodar
Tsignadze- a successful specialist in the construction industry of the United States of America; Leri

Datashvili — founded in Germany a company producing space structures; Shota Tserodze Director
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of the functioning in the sphere of space research, which was founded by American Company in
Georgia and others.

Of interest are the transformable space structures with a deploying ring created by Elguja
Medzmariashvili, the ideology of which is currently widely distributed all over the world.

Designing and building the first Georgian space object, which was delivered to the space
orbit, was successfully deployed and tested on July 23 and 28, 1999, occupies a significant place in
the space programs of Elguja Medzmariashvili.

July 23 of every year is declared as “The day of the first Georgian space object” by #337 order of the
President of Georgia issued on July 19, 2002.

Academician, Major General Elguja Medzmariashvili made a particularly important
contribution to the development of the intellectual base in the sphere of military engineering of
Georgia. From this aspect his monographs and manuals including “Basics of Georgian military-
engineering doctrine” and the first “Georgian Military Encyclopedic Dictionary” are particularly
noteworthy. Of equal importance is the fact that he for the first time in Georgia put in place a Ph.D.
program “Military Engineering” in the Technical University of Georgia, which resulted in awarding
the degree of the academic doctor of military sciences to many servicemen. On his initiative the
National Academy of Sciences of Georgia founded scientific journal “Military Science” published
in Georgian and English languages. Under his leadership and direct participation military inventory
and deployable bridges have been designed and built in Georgia. They are used in military exercises
and in civil extreme situations.

Elguja Medzmariashvili’s works served as a basis to attract several hundreds of million USD
dollars GEL equivalent worth investments to Georgia; scientific and academic organizations and
structures have been established in stages in Georgia as well as hundreds of job places were created’
many international scientific conferences have been held in Georgia and abroad under the aegis of
the European Space Agency (“ESA”); novel space technologies have been mastered, etc.

Academician, Major General Elguja Medzmariashvili was elected academic-secretary of the
department of the engineering sciences and information technologies at the National Academy of
Sciences of Georgia; he is a professor of the Technical University of Georgia and a chief designer of
the Institute of Structures, Special Systems and Engineering Support at the Technical University of Georgia;
chief scientist of the Mining Institute under “DELTA” corporation; chief constructor of “T.S. Georgia”

founded in Georgia by the American Company “EOS Data Analytics, Inc. “where he is designing large size

orbital structures for space programs following the order of the American Company.
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