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nagebobebis, specialuri sistemebisa da sainJinro uzrunvelyofis 

instituti 

 

2014 wlis 

samecniero angariSi 

 

institutis direqtori: nodar wignaZe (ufros mecnier TanamSromeli);  

samecniero sabWos Tavmjdomare: elguja meZmariaSvili (mTavari 

mecnier TanamSromeli). 

samecniero erTeulis samecniero personaluri Semadgenloba:  

ufrosi mecnier TanamSromlebi _ SoTa weroZe, mamuka sanikiZe, Tengiz 

SublaZe, guram bedukaZe, vaxtang gogilaSvili, konstantine CxikvaZe, 

giorgi gratiaSvili, amiran RuduSauri. 

mecnier TanamSromlebi _ ludmila filipenko, malxaz nikolaZe, 

abesalom WafoZe, andro wiklauri. 

 

 

 saqarTvelos saxelmwifo biujetis dafinansebiT 2014 wlisaTvis 

dagegmili da Sesrulebuli samecniero-kvleviTi samuSaoebi 

 

# 

gegmiT gaTvaliswinebuli da 

Sesrulebuli samuSaos dasaxeleba 

mecnierebis dargisa da samecniero 

mimarTulebis miTiTebiT  

samuSaos 

xelmZRvaneli  

samuSaos 

Semsruleblebi 

1 

 

 

 

transformirebadi, gasaSleli, 

transportirebadi samxedro 

daniSnulebis saieriSo xidis da 

satanko xidgamdebis AVLB-72–is 

Seqmna (sainJinro mecnierebebi, 

maRalteqnologiuri masalebi _ 

samSeneblo konstruqciebi, Senobebi 

da nagebobebi; xidebi da 

satransporto gvirabebi) 

e. meZmariaSvili m. sanikiZe 

l. filipenko 

a. WafoZe 

a. wiklauri 

m. nikolaZe 
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dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

saiaraRo kompleqsis, saieriSo xidis AVLB.72-is, saqarTvelos SeiaraRebul 

ZalebSi danergvis sakiTxi ganisazRvra saqarTvelos Tavdacvis ministris da 

saqarTvelos teqnikuri universitetis reqtoris mier 2013 wlis 15 noembers 

xelmowerili urTierTTanamSromlobis memorandumiT. 

 transformirebadi sainJinro sistemebis damuSavebuli Teoriis Sesabamisad, 

aseve arsebuli praqtikidan mowinave gamocdilebis mixedviT, ganisazRvra 

saqarTvelos reliefis tipis Sesabamisi, gasaSlel-dasakeci, tankze ganTavsebuli, 

saieriSo samxedro xidis Seqmnis koncefcia. SeirCa optimaluri varianti.  

mimdinare wels: 

_ Seiqmna transformirebadi, saieriSo samxedro xidis da satanko xidgamdebis 

erTiani principuli sqema; 

_ ganxorcielda gasaSleli xidis da xidgamdebis Teoriuli kvleva da 

konstruireba; 

_ Seiqmna transformirebadi sacdeli variantis eqsperimentuli kvlevis programa. 

# samuSaos dasaxeleba  
samuSaos 

xelmZRvaneli  

samuSaos 

Semsruleblebi 

2 

venaxebis avtonomiuri 

setyvasawinaaRmdego 

transformirebadi sistemis Seqmna 

(sainJinro mecnierebebi, 

maRalteqnologiuri masalebi _ 

samSeneblo konstruqciebi, Senobebi 

da nagebobebi; mcenareTa dacva) 

e. meZmariaSvili 

n. wignaZe 

m. sanikiZe 

l. filipenko 

Aa. WafoZe 

T. Calauri 

a. jaxua 

i. maxaraSvili 

n. meZmariaSvili 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

proeqtis momzadebis etapisaTvis Seiqmna venaxis nargavebis setyvisa da 

qarisagan dacvis sistemis principuli sqema, romelzec saqarTvelos inteleqtualuri 

sakuTrebis erovnuli centris mier gacemulia patenti. sqemis mixedviT aigo 

setyvasawinaaRmdego sistemis sademonstracio modeli. proeqtis farglebSi 

gansazRvrulia principuli sqemis safuZvelze efeqturi da ekonomiuri 

setyvasawinaaRmdego sistemis Seqmna. 

mimdinare wels Catarda: 

_ agebuli sacdeli setyvasawinaaRmdego sistemis teqnikur-ekonomiuri dasabuTeba; 
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_ agebuli sacdeli setyvasawinaaRmdego sistemis Teoriuli kvleva. 

# samuSaos dasaxeleba  
samuSaos 

xelmZRvaneli  

samuSaos 

Semsruleblebi 

3 

transformirebadi sainJinro 
sistemebis Teoria da konstruirebis 
logika.  

(sainJinro mecnierebebi, 
maRalteqnologiuri masalebi _ 
samSeneblo konstruqciebi, Senobebi 
da nagebobebi;) 

e. meZmariaSvili  

S. weroZe,  
n. wignaZe, 

v. gogilaSvili, 
k. CxikvaZe, g. 

bedukaZe, 
l. filipenko, 
 a. WafoZe, a. 
wiklauri. 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

G 

vinaidan transformirebadi sainJinro sistemebi da konkretulad saanteno teqnika, 

Tanamedrove teqnologiebis pirobebSi ganicdis swraf ganviTarebas, saWiroa axali 

masalebis ganuwyveteli Zieba. gamomdinare aqedan msoflio samecniero-kvleviT da 

teqnikur centrebSi arsebuli siaxleebis gaTvaliswinebiT moZiebulia uamravi 

masala, romelic Tanamedrove moTxovnebis SesabamisobaSia moyvanili. yovelive amis 

Semdgom dadga sakiTxi moZiebuli da arsebuli masalebis miznobrivi 

sistematizaciisa, rac warmatebiT iqna ganxorcielebuli 2013 wlis ganmavlobaSi. 

kvlevebis Semdgom etapze Seiqmna transformirebadi sainJinro sistemis 

ganzogadebuli modeli da ganxorcielda transformirebadi sistemebis Teoriuli 

nawilis damuSaveba, misi eqsperimentuli kvleva da safreni variantis funqcionaluri 

modelis Seqmnis winapirobebis gansazRvra (ix. qvemoT). 

 

# samuSaos dasaxeleba  
samuSaos 

xelmZRvaneli  

samuSaos 

Semsruleblebi 

4 

gasaSleli, kosmosuri 

ofseturi axali Taobis 

refleqtoris sacdeli 

konstruqciis Teoriuli kvleva da 

kompiuteruli gaangariSeba 

(sainJinro mecnierebebi, 
maRalteqnologiuri masalebi _ 
samSeneblo konstruqciebi, Senobebi 
da nagebobebi;) 

 

 

 

 

e. meZmariaSvili 

 

S. weroZe, 
n. wignaZe, 

v. gogilaSvili, 
k. CxikvaZe, g. 

bedukaZe, 
l. filipenko, 
 a. WafoZe, a. 
wiklauri. 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 
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Catarebulia refleqtoris konstruqciis Teoriuli kvleva da kompiuteruli 
gaangariSeba Semdegi sqemis mixedviT: 

refleqtoris saangariSo modelis aRwera: aRniSnuli refleqtoris simtkiceze, 
sixisteze da mdgradobaze analizi ganxorcielda saprogramo kompleqs NASTRAN-Si. 
refleqtoris konstruqcia Sedgeba: dgarebisa da Casatexi Reroebisgan, romelic 
modelirebulia Zelis (Bar) elementiT,  Casatexi Reroebis damakavSirebel saxsrisgan 
da seqciebis saxsrulad damakavSirebeli meqanizmisgan, romelic aseve 
modelirebulia Zelis (Bar) elementiT. gamSleli da mastabilizirebeli bagirebisgan, 
romelic modelirebulia fermis (Rod) elementiT. zeda da qveda badisgan da maTi 
momWimi lentebisgan, romelic aseve modelirebulia fermis (Rod) elementiT. 
refleqtoris konstruqciis sistemaSi Semavali kvanZebis raodenoba Seadgens 194, 
xolo elementebis raodenoba 511.  

refleqtoris saangariSo datvirTvebis aRwera:     I - statikuri datvirTvebi 

temperaturis gaTvaliwinebiT;  II - moduluri analizi sakuTar sixSireebze;  III - 
analizi mdgradobis dakargvaze temperaturis gaTvaliswinebiT. datvirTvebi 
refleqtoris Semadgenel elementebSi, kerZod gamSlel bagirSi aRebul iqna 5kgZ-mde, 
Sprengel bagirSi 2.5kgZ-mde, xolo badis damWimav elementze 0.25 kgZ-mde. 
struqturuli analizis dros gaTvaliswinebuli iqna Semdegi temperaturuli veli 
[+150]; [-150]; [+150,-150]; [+150, +150, +150, -150]. 

Catarebuli kvlevebis aRwera: Catarebulia refleqtoris daZabul-
deformirebuli mdgomareobis analizi; misi Semadgeneli elementebis simtkiceze 
analizi; aseve refleqtoris konstruqciis simtkiceze da mdgradobaze analizi 
statikuri da temperaturuli datvirTvebis gaTvaliswinebiT; dadgenilia dinamikuri 
maxasiaTeblebi da warmodgenilia sistemis sakuTari sixSiris formebi. 

miRebuli Sedegebi: 

 badis Semadgeneli kvanZebis jamuri gadaadgilebebi sakmaod mcirea, rac 
daWimuli struqturis maRali sixistis maCvenebelia; 

 moqmedi Zabvebi konstruqciis Semadgeneli masalebisTvis dasaSvebis zRvrebSia, 
gamomdinare aqedan mTlianobaSi SeiZleba davaskvnaT, rom aRniSnuli 
konstruqcia mocemuli datvirTvebis pirobebSi akmayofilebs simtkicis 
pirobebs;  

 garda amisa struqturas gaaCnia sakmaod maRali dinamikuri maxasiaTeblebi, rac 
misi saimedoobis maCvenebelia sizustis, sixistisa da simsubuqis pirobebis 
gaTvaliswinebiT. 

 

# samuSaos dasaxeleba  
samuSaos 

xelmZRvaneli  

samuSaos 

Semsruleblebi 

5 

gasaSleli, kosmosuri 

ofseturi axali Taobis 

refleqtoris sacdeli 

konstruqciis eqsperimentuli 

kvleva 

 

 

e. meZmariaSvili 

S. weroZe,  

n. wignaZe, 

v. gogilaSvili, 

k. CxikvaZe, g. 

bedukaZe, 
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(sainJinro mecnierebebi, 

maRalteqnologiuri masalebi _ 

samSeneblo konstruqciebi, Senobebi 

da nagebobebi) 

 l. filipenko, 

 a. WafoZe, a. 

wiklauri. 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

 

Catarebuli eqsperimenti: Teoriul kvlevebTan erTad konstruqcia 
gauwonadobis stendze gamocdil iqna transformaciaze. aRsaniSnavia gamSleli 
meqanizmisa da seqciis mastabilizirebeli bagirebis kvanZebis mowyobis 
Taviseburebani.  

kerZod, gamSlel meqanizmSi, yoveli gardatexis wertilSi, erTi mimmarTveli 
gorgolaWis nacvlad gamoyenebuli iyo sami. xolo mastabilizirebeli bagirebis 
damxvevi xrutunameqanizmiani doli ganTavsebuli iyo yoveli dgaris SuaSi. 

Eeqsperimentma aCvena warmodgenili kvanZebis mizanSeuwonadoba, vinaidan 12 
seqciis SemTxvevaSi sakmarisi aRmoCnda TiTo mimmarTveli gorgolaWis gamoyeneba. 

xolo, rac Seexeba xrutuna meqanizmian damxvev dols igi Secvlil iqna wvrili 
dasakeci liTonis ReroebiT, ramac bevrad gaamartiva konstruqcia. 

     miRebuli Sedegebi:  

 gamSleli meqanizmis mimmarTveli gorgolaWebis raodenobis SemcirebiT 
mkveTrad Semcirda konstruqciis saerTo masa; 

mastabilizirebeli bagirebis damxvevi xrutuna meqanizmis amogdebiT, wonis 
SemcirebasTan erTad gaizarda konstruqciis gaSlis saimedooba 

 

# samuSaos dasaxeleba  
samuSaos 

xelmZRvaneli  

samuSaos 

Semsruleblebi 

6 

gasaSleli, kosmosuri 

ofseturi axali Taobis 

refleqtoris safrenosno variantis 

funqcionaluri modelis Seqmnis 

winapirobebis gansazRvra 

(sainJinro mecnierebebi, 

maRalteqnologiuri masalebi _ 

samSeneblo konstruqciebi, Senobebi 

da nagebobebi;) 

 

 

 

e. meZmariaSvili 

 

S. weroZe,  

n. wignaZe, 

v. gogilaSvili, 

k. CxikvaZe,           

g. bedukaZe, 

l. filipenko, 

 a. WafoZe,           

a. wiklauri. 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 
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     gasaSleli kosmosuri ofseturi refleqtorebisaTvis, funqcionaluri modelis 

Seqmnis winapirobebis gansasazRvrelad, ganxilul iqna sxvadasxva sqemebiani 

gamSleli rgolebi romelTa aperturis maqsimaluri gabariti Seadgens 4480,60 mm-s, 

xolo minimaluri - 4162,84 mm-s. 

konkretulad, simsubuqisa da teqnologiurobis pirobebis dacviT Sedarebul 

iqna rgolebi, romelTac gaaCniaT orpantografiani CarCosebri struqtura; 

orpantografiani fermuli struqtura; zambarebiT da elZravebiT gasaSleli 

“CasatexReroebiani” struqtura da elamZravebiT gasaSleli “CasatexReroebiani” 

struqtura. aseve ganxilulia maTi modifikaciebic. 

 ganxiluli logikis safuZvelze SerCeulia optimaluri varianti 

gasaSlelrgoliani struqturisa. 

# samuSaos dasaxeleba  
samuSaos 

xelmZRvaneli  

samuSaos 

Semsruleblebi 

 7 

dasrulda muSaoba samecniero-

popularul qarTul samxedro 

enciklopediur leqsikonze. 

samecniero kvlevis kategoria  

_ mdgradi ganviTareba, samecniero 

kvlevis mimarTuleba _samxedro 

usafrTxoebis uzrunvelyofa. 

 

e. meZmariaSvili 

Tengiz SublaZe; 

amiran RuduSauri; 

ana rexviaSvili; 

mowveuli 

specialistebi:  

irina gogolaSvili; 

lamara 

kinwuraSvili. 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

 

leqsikonze muSaobis procesSi damuSavebul iqna NATO-s, misi wevri da sxva 

saxelmwifoebis, aseve istoriuli da Tanamedrove samxedro cnebebi.  

leqsikonSi asaxulia Semdegi ZiriTadi mimarTulebebi: 

samxedro mSenebloba; samxedro personaliebi; samxedro teqnika da SeiaraReba; 

samxedro xelovneba; samxedro istoria; samxedro geografia. 

enciklopediur leqsikonSi mniSvnelovani adgili ukavia statiebs omis da mSvidobis, 

saxelmwifos Tavdacvis da usafrTxoebis, samxedro ekonomikis, saerTaSoriso da 

saxelmwifo samxedro samarTlis, piradi Semadgenlobis swavlebis, aRzrdis da sxva 

problemebs. 

enciklopediur leqsikonSi damuSavebuli, orTografiulad Casworebuli da 

redaqtirebulia 4690 statia, rac moculobiT Seadgens 1120 nabeWd gverds. 
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# samuSaos dasaxeleba  
samuSaos 

xelmZRvaneli  

samuSaos 

Semsruleblebi 

8 

saqarTvelos infrastruqturisa da 

teritoriis TavdacvisaTvis 

sainJinro momzadebis, sabrZolo 

moqmedebebis da operaciebis 

samxedro-sainJinro uzrunvelyofis 

sistematizirebuli koncefciis 

gansazRvris da Teoriuli 

safuZvlebis Seqmnis aqtualuri 

mimarTulebebis mixedviT amocanebis 

da zogadi principebis 

sistematizacia da samecniero 

safuZvlebis prioritetebis 

gansazRvra. 

(samecniero kvlevis kategoria _ 

mdgradi ganviTareba, samecniero 

kvlevis mimarTuleba _samxedro 

usafrTxoebis uzrunvelyofa). 

akademikosi  

elguja 

meZmariaSvili. 

 

Tengiz SublaZe; 

amiran RuduSauri; 

ana rexviaSvili; 

 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

 

Temaze muSaobis procesSi damuSavebuli iqna Semdegi sakiTxebi: saxelmwifos 

erTiani samxedro-sainJinro kompleqsis (SemdgomSi _ kompleqsi) sistemuri struqtura 

(samoqalaqo-sainJinro da samxedro-sainJinri sistemebi) da Tu ras moicavs TiToeuli 

maTgani; kompleqsis moqmedebis ZiriTadi miznebi da amocanebi; kompleqsis Seqmnis, 

marTvisa da funqcionirebis ZiriTadi principebi; kompleqsze iaraRis, bunebrivi da 

teqnogenuri sagangebo situaciebis zemoqmedebis savaraudo variantebi, maTi 

masStabebi da Sedegebi; saomari, sagangebo da eqstremaluri garemos umTavresi 

samxedro maxasiaTeblebi; brZolebis da operaciebis samxedro-sainJinro 

uzrunvelyofis xelovnuri garemos struqtura da Seqmnis etapebi. 

   Temis daskvniT nawilSi dasabuTebulia, rom samxedro-sainJinro uzrunvelyofis 

ganxilulma sistemam misi funqcionirebis yvela etapze unda ganapirobos:  

_ mowinaaRmdegis mobilurobis blokireba; 

_ sakuTari Zalebisa da saSualebebis mobiluroba da manevri; 

_ sakuTari Zalebis da saSualebebis sicocxlisunarianobis SenarCuneba; 

_ mosaxleobis, piradi Semadgenlobis, SeiaraRebis da samxedo teqnikis SeniRbvis  

RonisZiebebis kompleqsi; 

_ samoqalaqo infrastruqturis da komunikaciebis dacva da mdgradi funqcionirebis 

pirobebis Seqmna. 
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# samuSaos dasaxeleba  
samuSaos 

xelmZRvaneli  

samuSaos 

Semsruleblebi 

9 

samuSaos klasifikacia operatiul-

strategiul da operatiul 

doneebze.  

samecniero kvlevis kategoria _ 

mdgradi ganviTareba, samecniero 

kvlevis mimarTuleba _samxedro 

usafrTxoebis uzrunvelyofa. 

 

akademikosi  

elguja 

meZmariaSvili. 

 

Tengiz SublaZe; 

amiran RuduSauri; 

ana rexviaSvili; 

 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

    Temaze muSaobis procesSi mkafiod gamoikveTa, rom qveynis erTiani samxedro-

sainJinro uzrunvelyofis RonisZiebebi unda ganisazRvros, rogorc strategiul da 

operatiul aseve taqtikur doneze. ganisazRvra Tu ras gulisxmobs da moicavs 

TiToeuli done. aqve Camoyalibebul iqna samxedro Zalebis operaciebis da brZolebis 

sainJinro uzrunvelyofis umTavresi miznebi da is ZiriTadi mimarTulebebi, 

romlebic unda moicvas qveynis erTianma samxedro-sainJinro uzrunvelyofis 

saxelmwifo kompleqsma. Camoyalibda qveynis teritoriis sainJinro mowyobis miznis 

misaRwevad amocanebis CamonaTvali da is samuSaoebi, romelTa Catarebac 

aucilebelia am miznis misaRwevad. 

    Temis daskvniT nawilSi gakeTda aRniSnuli samuSaoebis sistematizireba da 

maTi operatiul-strategiul da operatiul doneebze klasificireba. 

 

 

 saxelmwifo grantiT dafinansebuli  

samecniero-kvleviTi proeqtebi 

 
# proeqtis dasaxeleba 

mecnierebis dargisa 

da samecniero 

mimarTulebis 

miTiTebiT 

damfinansebeli 

organizacia 
proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 laminirebuli masalis 

zoluras misakravi 

ssip SoTa 

rusTavelis 

g. gratiaSvili a. WafoZe 
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xelsawyo. 

sainJinro mecnierebebi, 

maRalteqnologiuri 

masalebi – meqanikuri 

da fizika-teqnikuri 

damuSavebis procesebi, 

Carxebi, iaraRebi da 

teqnologiuri 

mowyobiloba 

erovnuli samecniero 

fondi 

 

dasrulebuli proeqtis (etapis) Sedegebi (anotacia) 

 geometriulad rTuli zedapiris mqone laminirebul masalaze zoluras misakravi 

xelsawyos Seqmna, xels Seuwyobs ufro ordinalur da eqstravaganturi dizainis 

mqone saofise da sayofacxovrebo avejis Seqmnas, rac erTmniSvnelovnad gamoiwvevs, 

pirvel rigSi Cveni qveynis mcire da saSualo, laminirebuli avejis damamzadebel 

sawarmoTa konkurentunarianobis da maTi produqciis warmadobis zrdas. 

 zemoaRniSnuli grantis farglebSi, Cveni ideis safuZvelze, siTbogadacemis 

kanonebze dayrdnobiT dadginda fiziko-meqanikuri parametrebi, daproeqtda 

konceptualuri modeli da Seiqmna laminirebuli masalis zoluras misakravi 

xelsawyos pirveli prototipi, romelmac warmatebiT gaiara pirveladi 

saeqspluatacio eqsperimentuli kvleva. 

 Seqmnili prototipis safuZvelze aRniSnuli proeqti miznad isaxavs efeqturi da 

ekonomiuri laminirebuli masalis zoluras misakravi xelsawyos Seqmnas, misi 

Semdgomi ganviTarebis perspeqtiviT. 

 

 publikaciebi: 

a) saqarTveloSi 

 

saxelmZRvaneloebi 
 

# avtori/avtorebi 
saxelmZRvanelos 

saxelwodeba 

gamocemis adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 e. meZmariaSvili 

m. sanikiZe 

g. gratiaSvili 

liTonis 

konstruqciebi 

mimdinareobs 

redaqtireba da 

gamosacemad momzadeba 

400 
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anotaciebi 

saxelmZRvanelo gankuTvnilia samSeneblo specialobis studentebisaTvis. mis 

meTodur Taviseburebas warmoadgens masalis miwodebis SekumSuli, 

koncentrirebuli forma, rasac Tan axlavs ilustraciebis didi raodenoba, rac 

garkveul wilad aiolebs mis aTvisebas sainJinro disciplinebis swavlebis 

moTxovnebis gaTvaliswinebiT.  

wigni Sedgeba 13 Tavisgan, romlebic ZiriTadad Seicaven konstruqciebis 

formaTwarmoqmnis sakiTxebs, kvanZebisa da detalebis gadawyvetebs, konstruqciebis 

gaangariSebis miaxloebiT xerxebs da maTi racionaluri gamoyenebis rekomendaciebs. 

gansakuTrebuli yuradReba eqceva didmaliani da sivrciTi konstruqciebis 

konstruqciul formebs, agreTve maRliv karkasul Senobebs. 

Tavi 1. daproeqtebis safuZvlebi; Tavi 2. liTonuri konstruqciebis SeerTebebi; 

Tavi 3. koWebi;Tavi 4. svetebi;Tavi 5. fermebi; Tavi 6. erTsarTuliani samrewvelo 

Senobebis karkasebi; Tavi 7. mravalsarTuliani Senobebis karkasebi; Senobebis 

karkasebi; Tavi 8. didmaliani CarCovani konstruqciebi; Tavi 9. TaRovani. 

konstruqciebi; Tavi 10. gisosovani naoWebi da badisebri kamarebi; Tavi 11. ormagi 

simrudis gadaxurvebis konstruqciebi; Tavi 12. jvaredina-Rerovani konstruqciebi; 

Tavi 13. kiduli gadaxurvebi. 

 

statiebi 

 

# avtori/ avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

 1 M. Sanikidze, 

O. Tusishvili, 

N. Medzmariashvili, 

G. Gratiashvili 

The  new more 

accurate 

technological  

method to create  

reflecting surface  

of  reflector. 

saqarTvelos 

teqnikuri 

universitetis 

Sromebi 

№ 1(491),  2014 Tbilisi, 

sagamomcemlo 

saxli “teqnikuri 

universiteti” 

9 

2 M. Sanikidze,  

G. Gratiashvili 

Numerical study of 

mode of 

 #3(56), 2014 Tbilisi, 

International federation 

11 



11 

 

deformation 

of  single-mesh 

shell’s models. 

AInternational 

scientific jouenal 

“Problems of 

mechanics” 

for the promotion of 

mechanism and machine 

science, Geirgian 

committee 

3 M. Sanikidze,  

G. Gratiashvili 

Analyses of emitted 

and transferred at 

cutting process into 

the cutting tool 

plate heat by finite 

elements method. 

 

#3(56), 2014 Tbilisi, 

International federation 

for the promotion of 

mechanism and machine 

science, Geirgian 

committee 

4 

 4 e. meZmariaSvili. 

n. wignaZe, 

m. sanikiZe, 

g. meZmariaSvili, 

a. WafoZe, 

l. filipenko, 

n. meZmariaSvili 

 

“meqanizebuli 

xidi da xidis 

damwyobi”. 

patenti P 6066, 

“samrewvelo 

sakuTrebis 

oficialuri 

biuleteni” 

 saqarTvelos 

inteleqtualuri 

sakuTrebis 

erovnuli centri,  

saqpatenti, 

Tbilisi 2014 

45 

5 e. meZmariaSvili. 

n. wignaZe, 

a. WafoZe, 

m. nikolaZe, 

i. maxaraSvili, 

T. Calauri 

 

“yurZnis 

saWyleti 

mowyobiloba” 

 saqpatenti,  

reg. #13481/01, 

Tbilisi 2014 

(imyofeba arsebiTi 

eqspertizis 

stadiaze} 

17 

6 e. meZmariaSvili. 

n. meZmariaSvili 

“mfrinavi 

TefSis formis 

mqone nageboba” 

 saqpatenti,  

reg. #13536/01, 

Tbilisi 2014 

(imyofeba arsebiTi 

eqspertizis 

stadiaze 

19 
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7 e. meZmariaSvili,  
n. wignaZe,  
g. bedukaZe,             

m. janikaSvili,  
o. tusiSvili,  
l. filipenko,      

 n. meZmariaSvili, 
a. jaxua,  

j. santiago-
provaldi,  

s. manjenoti,  
k. vant klosteri, 

h. baieri 

 

 

msubuqi 
ganSladi 

refleqtorebis 
axali 

konstruqciebi 

 

 

ibeWdeba 

saerTaSoriso 

JurnalSi 

meqanikis 

problemebi 

#4 (57) 2014 

Tbilisi  

 

15 

8  

Sh. Tserodze,             

N. Tsignadze, 

E. Medzmariashvili, 

L. Datashvili,              

J. Santiago Prowald. 

 

 

 

Mechanical support 

ring structure  

  

WO2013135298 (A1), 

03. 15. 2012. 

Eevropatenti 

damuSavebis 

procesSia 

 

9  

E. Medzmariashvili,  

N. Tsignadze,             

N. Medzmariashvili,    

J. Santiago Prowald. 

 

 

 

Deployable antenna 

frame 

  

WO2014/053163 (A1), 

01.10.2012. 

Eevropatenti 

damuSavebis 

procesSia 

 

anotaciebi 

 

1. naSromi eZRvneba refleqtorul antenebSi amrekli zedapiris miRebis erT-erT 

axal meTods, romlis upiratesoba mdgomareobs imaSi, rom am meTodis 

gamoyenebis SemTxvevaSi miiRweva zedapiris ufro maRali rigis aproqsimirebuli 

sizuste. naSromSi agreTve warmodgenilia refleqtoris amrekli badis 

drekadobis modulis, mWimebis mowyobisa da maTi daWimulobis Zalis 

eqsperimentuli gamokvleva. gansazRvrulia badis drekadobismodulis saSualo 

mniSvnelobebi, agreTve, daWimulobis Zalebsa da badeze mWimebis modebis 

wertilebis gadaadgilebebs Soris damokidebulebis xasiaTi. 

2. naSromSi ganxilulia cvladi simrudis Sedgenili badisebri aluminis garsebis 

modelebis daZabul-deformirebuli mdgomareobis ricxviTi gamokvlevis 

Sedegebi. modelebze Catarebulma gamokvlevebma Tanabrad ganawilebul statikur 

datvirTvaze aCvena, rom garsi muSaobs rogorc  SekumSuli konstruqcia maRali 
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mzidunarianobiT da dadasturda, rom garsis deformaciebis ganmsazRvrelia 

Tanabrad ganawilebuli datvirTva. modelebis ricxviTma gaangariSebam drekad 

stadiaSi aCvena gaangariSebisa da eqsperimentis Sedegebis kargi Sesabamisoba. 

gamokvlevam Tanabrad ganawilebuli datvirTvis moqmedebaze aCvena, rom rRvevis 

damaxasiaTebel saxes warmoadgens mzidunarianobis dakargva, rac 

dakavSirebulia garsebis geometriis cvlilebasTan sakmaod didi datvirTvebis 

dros. 

3. naSromSi ganxilulia da SemuSavebulia saWrisis mWreli firfitis geometriuli 

modeli da warmodgenilia sasruli elementebis saxiT, aseve siTbogadacemis 

kanonebze dayrdnobiT miRebulia saWrisis mWrel firfitaSi siTbos gadacemisa 

da ganawilebis gaTvlis axali originaluri meTodi, romelic sasruli 

elementebis gamoyenebis meTodze dayrdnobiT iqna miRebuli. 

4. gamogoneba ganekuTvneba samxedro-sainJinro teqnikas, kerZod zRudeze dasageb 

orliandian meqanizirebul xidebsa da maT damwyobebs, magaliTad muxluxa 

satransporto saSualebaze mowyobil xidebis damwyobebs, romlebic gamoiyeneba 

stiqiuri ubedurebisa da avariuli situaciis adgilebSi da agreTve samxedro 

moqmedebebis dros miudgomel adgilebSi samaSvelo/samxedro teqnikis 

gadasayvanad. gamogonebis teqnikuri Sedegia – xidis saeqspluatacio 

maxasiaTeblebis gaumjobeseba, misi malis gazrda da xidis damwyobis 

saimedoobis amaRleba. 

5. savaraudo gamogoneba ganekuTvneba Rvinis mwarmoebel mrewvelobas, kerZod 

yurZnis saWylet mowyobilobas. savaraudo gamogonebis teqnikuri Sedegi iqneba 

mowyobilobis gamartiveba da mis momsaxurebaze droisa da Sromis danaxarjebis 

Semcireba.  

6. savaraudo gamogoneba ganekuTvneba mSeneblobas, kerZod mravalfunqciuri 

daniSnulebis nagebobebis asagebad _ saofise, savaWro, gasarTobi da sxv. 

savaraudo gamogonebis teqnikuri Sedegi iqneba is, rom Seiqmneba ferdobze 

Sekiduli mfrinavi TefSis formis mqone nageboba da amasTan erTad misTvis 

damaxasiaTebeli iqneba maRali saeqspluatacio maCveneblebi, romelic miiRweva 

masze moqmedi mizidulobis Zalis, qaris datvirTvis da xalxis wonis 

gasaTanabrebeli sapirwone balastiT. 

7.  didgabaritiani, msubuqi, xisti da zusti refleqtorebis Seqmnis amocana 

Zalzed aqtualuria kosmosuri antenebis Seqmnis sferoSi. ukanasknel wlebSi 

saqarTvelos teqnikuri universiteti aqtiurad TanamSromlobs evropul 

kosmosur saagentosTan da miunxenis teqnikur universitetTan axali 

struqturuli konstruqciis dasamuSaveblad. rgolebis konstruqciebSi 

gamoiyeneba ormagi wriuli pantografebi, konusuri Casatexi Reroebi, ganSleli 

zambarebi da eleqtroZravebi, romlebic Wimaven drekad, geometriulad ucvlel 

centralur nawils. yvela aq CamoTvlili konstruqciebi iyo damuSavebuli da 

Teoriulad da eqsperimentulad dasabuTebuli warmodgenil naSromSi, romelic 
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warmoadgens institutis mier ganxorciielebuli moRvaweobis Sedegs. 

gamokvlevebiT da gamocdebiT gamovlenili axali konstruqciebis upiratesobebi 

da uaryofiTi mxareebi warmodgenilia recenzirebul naSromSi. aseve naCvenebia, 

rom warmodgenili konstruqciebi xistia, msubuqi da SesaZlebelia 

gakontroldes maTi gaSlis procesebic. 

8. warmodgenilia orpantografiani Zalovani rgoli rogorc cilindruli aseve 

konusuri SesrulebiT. konusuri rgolisTvis aRsaniSnavia axali kvanZebis 

Semotana konstruqciaSi, romelic uzrunvelyofs struqturis erTetapian gaSlas 

yovelgvari damatebiTi seqciebisa da damatebiTi gamSleli mowyobilobebis 

gareSe. xasiaTdeba maRali sixistiT. 

9. warmodgenilia CasatexReroebiani rgolebi cilindruli da konusuri 

SesrulebiT. Semotanilia axali tipis sinqronizaciis elementebi da gamSlel 

meqanizmad gamoyenebulia eleqtroamZravebi. konstruqcia sakmaod xistia da 

msubuqi. 

 

 

 

b) ucxoeTSi 

statiebi 

 

# avtori/ avtorebi 

statiis saTauri, 

Jurnalis/krebu-

lis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 Sh. Tserodze,                

J. Santiago Prowald,      

V. Gogilashvili,           

K. Chkhikvadze 

 

modification of a 

transformable 

mechanical cone 

reflector 

with v-folding rods 
 

 

 Mmimdinareobs 

redaqtireba  

j. santiago 

provaldis 

mier evropuli 

kosmosuri 

saagentos   

“CEAS Space” 

JurnalSi 

gamosaqvey-    

neblad 

CEAS Space 

Journal of the 

Council of 

Europian 

Aerospace Societies 

 

ISSN 1868-2502 
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anotaciebi 

vixilavT Caketil konturian jaWvur sistemas, romelic transformirebis 

dros iSleba konusur zedapirze, romlis calkeuli kvanZi awarmoebs sinqronul 

centridanul moZraobas mocemuli sawyisi pirobebis Sesabamisad. mxedvelobaSi 

miRebulia mxolod sistemis ZiriTadi moZraobebi gamowveuli geometriuli bmebiT. 

sistemis kinematikur analizs vatarebT regularuli kvanZis struqturul 

elementze, romelic asaxavs mTliani sistemis kinematikas. struqturuli elementi 

warmoadgens diferencialur berketul meqanizms, romlis amZravi elementebiT 

SesaZlebelia miviRoT maxasiaTebeli jaWvis sasurveli moZraobis kanoni, rac 

saSualebas gvaZlevs avagoT diferencialuri berketuli meqanizmis mdebareobis 

funqcia da kinematikuri gadamcemi funqciebi. 

 

 

 

 

* samecniero forumebis  muSaobaSi monawileoba 

a) saqarTveloSi 

 

# 

momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 M. Sanikidze, E.Medzmariashvili, 

O. Tusishvili, G. Gratiashvili,  

N. Medzmariashvili, 

M.Janikashvili 

 

Erection cycle of deployable 

space reflectors using the 

functional and technological 

screen mesh 

International Scientific  

conference - 

 Advanced Lightweight Structures 

and Reflector Antennas 

1-3 October, 2014, Tbilisi, 

Georgia 

2.  

Sh. Tserodze , J. Santiago 

Prowald, V. Gogilashvili,              

K. Chkhikvadze, N. Tsignadze,  

A. Chapodze, M. Nikoladze. 

 

New design of a transformable 

mechanical cone system with v-

folding rods 

Proceedings of 2 nd International 

Scientific Conference “Advanced 

Lightweight Structures And 

Reflector Antennas”. 1-3 October, 

2014 Tbilisi,  Georgia, p. 89-98. 
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3. E. Medzmariashvili, Julian 

Santiago-Prowald, Cyril 

Mangenot, Horst Baier, Leri 

Datashvili, Nodar Tsignadze, 

Lorenzo Scialino, kees Van’t 

Klooster, Guram Bedukadze, 

Mikheil Janikashvili, Otar 

Tusishvili, Ludmila Philipenko, 

Nikoloz Medzmariashvili, 

Ariadna Jakhua. 

 

 

 

New constructions of lightweight 

deployable reflectors 

 

Proceedings of 2 nd International 

Scientific Conference “Advanced 

Lightweight Structures And 

Reflector Antennas”. 1-3 

October, 2014 Tbilisi,  Georgia, 

p. 21-28. 

 

4.  

 

N. Medzmariashvili,  

G. Medzmariashvili. 

 

 

Structure of lightweight reflector 

using the principle of “tension 

architecture” 

Proceedings of 2 nd International 

Scientific Conference “Advanced 

Lightweight Structures And 

Reflector Antennas”. 1-3 

October, 2014 Tbilisi,  Georgia, 

p. 384-390. 
 

5. E. Medzmariashvili, N. 

Tsignadze, J. Santiago Prowald, 

L. Datashvili, O. Tusishvili,               

G. Phavlenishvili. 

Conical v-fold bar ring with 

flexible pre-stressed center 

Proceedings of 2 nd International 

Scientific Conference “Advanced 

Lightweight Structures And 

Reflector Antennas”. 1-3 October, 

2014 Tbilisi,  Georgia, p. 391-399. 

6. L. Datashvili, Horst Baier, 

Stephan Endler, Nikoloz 

Maghaldadze, Mathias Friemel, 

Tao Luo, Gunar Reinicke, Guram 

Bedukadze, Konstantin 

Chkhikvadze, E. Medzmariashvili, 

Nodar Tsignadze, Alexander Ihle, 

Julian Santiago-Prowald. 

 

Dimensional stability and shape-

accuracy of shell-membrane 

reflecting surfaces made of fibre-

reinforced elastomers 

 

 

 

Advanced Lightweight Structures 

And Reflector Antennas”. 1-3 

October, 2014 Tbilisi,  Georgia, p. 

69-78. 

 

7. E. Medzmariashvili, 

D. Pataraia, G. Baliashvili,  

E. Tsotseria, G. Nozadze. 

design and calculation of the 

surface of space parabolic antenna 

on the basis of discrete conception 

Advanced Lightweight Structures 

And Reflector Antennas”. 1-3 

October, 2014 Tbilisi,  Georgia, p. 

193-199. 

moxsenebaTa anotaciebi 

1. naSromi eZRvneba refleqtorul antenebSi amrekli zedapiris miRebis erT-erT 

axal meTods, romlis upiratesoba mdgomareobs imaSi, rom am meTodis 

gamoyenebis SemTxvevaSi miiRweva zedapiris ufro maRali rigis 

aproqsimirebuli sizuste. naSromSi agreTve warmodgenilia refleqtoris 

amrekli badis drekadobis modulis, mWimebis mowyobisa da maTi daWimulobis 
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Zalis eqsperimentuli gamokvleva. gansazRvrulia badis drekadobis modulis 

saSualo mniSvnelobebi, agreTve, daWimulobis Zalebsa da badeze mWimebis 

modebis wertilebis gadaadgilebebs Soris damokidebulebis xasiaTi. 

miRebuli eqsperimentuli kvlevebis Sedegebis safuZvelze SegviZlia davaskvnaT, 

rom refleqtoris amrekli badis drekadobis moduli naqsovi struqturis 

grZivi da ganivi mimarTulebiT erTnairia. dadginda badis drekadobis  

koeficientebi, romlebic datvirTvis garkveul farglebSi mudmivi sidideebia. 

damWimavi Zalebis zrdisas mWimebis Camagrebis kvanZebSi dafiqsirebuli 

gadaadgilebebis sidideebis zrdis dinamika arawrfivia. ganisazRvra damWimavi 

Zalis is mniSvneloba, romlis modebis momentSi SeiniSneba  gavlena  mosazRvre 

wertilebze. datvirTvis zemoqmedebisas mWimebis Cabmis wertilebSi warmoiqmneba 

e.w. ZuZukebi. 

2. naSromSi warmodgenili konstruqciebis upiratesoba analogiur struqturebTan 

SedarebiT mdgomareobs imaSi, rom seqciebis erTmaneTTan dasakavSireblad ar 

aris saWiro damatebiTi sinqronizaciis kvanZebis CarTva orive sartyelze 

erTdroulad.   qolgiseburi tipis konusur konstruqciaSi ki saerTod 

zedmetia damatebiTi sinqronizaciis kvanZebis mowyoba, vinaidan TiToeul 

regularul  elements da mTlianad struqturas bunebrivad gaaCnia erTi 

moZraobis xarisxi. ganxilulia transformirebadi sistemebis struqturuli 

sqemebi. Catarebulia maTi struqturuli analizi konstruqciuli kvanZebis 

xasiaTis gaTvaliswinebiT. dadgenilia sistemaTa fardobiTi Tavisuflebis 

xarisxebi, romlebic uzrunvelyofs sistemaTa gaSlas dakecili mdgomareobidan 

saproeqto zRvrul mdebareobamde. SemuSavebulia gaSlis procesis kanoni 

geometriul da kinematikur maxasiaTebelTa mixedviT Sesabamisi regulaciis 

xarisxiT. 

3. didgabaritiani, msubuqi da xisti refleqtorebis Seqmna amrekli zedapiris 

maRali sizustiT dResac problematuria Tanamedrove saanteno teqnikaSi. bolo 

wlebSi axali struqturebis SesamuSaveblad Cveni institutis mier uamravi 

erToblivi samuSaoebia Catarebuli evropul kosmosur saagentosa da miunxenis 

teqnikur universitetTan erTad. maT Sorisaa cilindruli orpantografiani, 

eleqtroamZravebiT gaSladi konusuri CasatexReroebiani, mudmivmomentiani 

zambarebiT gaSladi da eleqtroamZravebiT kontrolirebadi konusuri 

CasatexReroebiani Zalovani rgolebi. aseve moqnili kavSirebiT Seqmnili 

geometriulad ucvleli maTi centraluri nawilebi. aRniSnuli samuSaoebis 

farglebSi Catarebulia maTi Teoriuli da eqsperimentuli kvlevebi. miRebuli 

Sedegebis  safuZvelze SesaZlebelia davaskvnaT, rom savsebiT SesaZlebelia 

Seiqmnas axali struqturebi, romlebic srulad akmayofileben zemoT 

wamoyenebul pirobebs. 
 

4. kosmosuri refleqtorebis struqturuli optimizacia maTi wonis Semcirebis 

TvalsazrisiT moiTxovs axal midgomebs da maTi dizainis Seqmnas 

“winaswardaZabuli konstruqciebis” principebis gaTvaliswinebiT. gamomdinare 
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aqedan konstruqciebi, da mocemul SemTxvevaSi struqturebi da gasaSleli 

refleqtoruli antenebis Seqmna warmoebs meti moqnili kavSirebiTa da rac 

SeiZleba naklebi xisti elementebiT. am midgomebis gaTvaliswinebiT statiaSi 

warmodgenilia geometriulad ucvleli sistema Zalovan rgolSi warmodgenili 

winaswardaZabuli elementebiTa da centraluri nawilis saxiT 

winaswardaZabuli centriT. 

5. statiaSi warmodgenilia gasaSleli CasatexReroebiani konusuri rgolis 

ZiriTadi sqema. dizaini, romlis struqtura eyrdnoba evropatentebSi 

warmodgenil sqemebsa da mis 6 metrian sademonstracio modelze Catarebul 

eqsperimentebs karg Sedegebs iZleva. kvlevis mTavari sakiTxi mudmivmomentiani 

gamSleli zambarebisa da gaSlis sistemis makontrolebeli eleqtroamZravebis 

SerCeva da instalirebaa. SemoTavazebuli meTodi warmodgenil iqna “ESTEC” – Si, 

romelmac aCvena, rom warmodgenili arqiteqturiT SesaZlebelia mcire wonis, 

maRali sixistisa da didgabaritiani modularuli refleqtorebis Seqmna. 

6. statiaSi ganxilulia gars-membranuli amrekli zedapiri, romelic 

damzadebulia naxSirboWkovani silikonuri (carbon fiber reinforced silicone (CFRS)) 

masalisagan. Catarebuli gaangariSebebis safuZvelze naCvenebia, rom axalma 

masalam Tavisi fiziko-meqanikuri parametrebiT SesaZlebelia seriozuli 

konkurencia gauwios liTonis bades, romelic aqamde gamoiyeneboda did 

gasaSlel refleqtorebSi. kerZod igi gamoirCeva simsubuqiTa da Zalian mcire 

temperaturuli gafarToebis koeficientiT.  

G7. ganxilulia problema, romelic iTvaliswinebs kosmosuri paraboluri antenis 

Seqmnasa da gaangariSebas. antenis amrekli zedapiri, rogorc wesi, miiReba 

kosmosur sivrceSi dakecili paketis gayvanisa da misi Semdgomi transformaciis 

safuZvelze. struqturuli elementebi unda iyos saTanadod gaangariSebuli da 

modelirebuli da gaSlis Semdgom elementebi saproeqto sizustiT zustad unda 

iyvnen ganlagebuli amrekl zedapirze. problema gadawyvetilia gaangariSebis 

diskretuli koncefciis safuZvelze anu bagir-Rerovani sistemis diskretul 

warmodgenasa da standartuli kompiuteruli programebis safuZvelze. 

 

 

 

saqarTvelos saxelmwifo biujetisa da grantebis gareSe  

Sesrulebuli samecniero-kvleviTi samuSaoebi 

 

# 
gegmiT gaTvaliswinebuli 

da Sesrulebuli 

samuSaos dasaxeleba 

samuSaos xelmZRvaneli  samuSaos Semsruleblebi 
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mecnierebis dargis da 

samecniero mimarTulebis 

miTiTebiT 

1 

 

 

 

evropuli kosmosuri 

saagentos proeqti: didi 

aperturis antenebi 

ultrastabilur 

membranaze. 

Tema: demonstratoris 

ukustruqturis 

konceptualuri dizaini 

e. meZmariaSvili g. bedukaZe 

k. CxikvaZe 

n. wignaZe 

S. weroZe 

l. filipenko 

a. wiklauri 

dasrulebuli kvleviTi samuSaos (etapis) Sedegebi (anotacia) 

kvlevebis mizans warmoadgens refleqtoruli konstruqciebis, romlebic kosmosuri 

refleqtoruli antenebis sabazo nawilia, ZiriTadi funqcionaluri da meqanikuri 

moTxovnebis dazusteba. 

amasTan, mniSvnelovania, is rom mocemul SemTxvevaSi igulisxmeba ofseturi 

refleqtorebi, romelTa aperturis maqsimaluri gabariti icvleba did diapazonSi 

4÷25 metris farglebSi. 

aseve mniSvnelovania, is rom Tanamedrove moTxovnebis Sesabamisad, ganisazRvra maTi 

kosmosur aparatTan mierTebis ZiriTadi sqema _ gverdiTi Camagreba. 

umTavresi moTxovna, romelic waeyena kvlevaSi ganxilul ofsetur gasaSlel 

kosmosur refleqtors aris is, rom refleqtoris aperturis garkveul gabaritebSi 

misi saeqsploatacio Tvisebebi unda akmayofilebdes refleqtoris muSaobas Ka 

diapazonis eleqtromagnitur talRebze. 

Sesrulebulia Semdegi saxis Teoriuli samecniero-kvleviTi samuSao:  

I. ganisazRvra eqvsmetriani demonstratoris ukustruqturis konceptualuri  

dizaini. 

 ukustruqturis gabarituli zomebi da struqturuli sqema. 

 ukustruqturis elementebisadmi moTxovnebi da maTi dizaini 

 rgolis Termokompensaciis SesaZleblobebi. 

 sayrdeni badis SesaZlo sqemebi 

  II. dasakeci da asawyobi /nawilobriv dasakeci ukustruqturis  

  gamokvleva-Sedareba 

 dasakeci variantis konstruqciuli sqema da kvanZebi 
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 dasaSlel-asawyobi variantis konstruqciuli sqema da kvanZebi. 

 variantebis SedarebiTi analizi  (+ da - ) da daskvna. 

   III. demonstratoris gauwonadobis saTanado sistemis konceptualuri  

      dizaini awyobisTvis da TV testebisTvis. 

 rgolis da amreklis gauwonadobis sqemebis variantebi 

 demonstratoris fragmentebis da maTi sapirwonebis masebis angariSi 

 gauwonadobis sistemis detalebi da kvanZebi.  

IV. ukustruqturis gravitaciuli da Termoelastikuri deformaciebis  

       analizi.   

V.  sasazRvro pirobebis da SeerTebebis Camoyalibeba (gansazRvra). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


