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vladimer WavWaniZis saxelobis 

kibernetikis instituti 

 

2016 wlis 

samecniero angariSi 

 

#1 maTematikuri kibernetikis ganyofileba 

* samecniero erTeulis xelmZRvaneli: 

gamge — fmmd grigor giorgaZe 

ganyofilebis personaluri Semadgenloba: 

g.giorgaZe, gany.ufrosi, mT.mec.Tan. 

r.grigolia, mT.mec.Tan. 

n.tyemalaZe, uf.mec.Tan. 

g.boloTaSvili, uf.mec.Tan. 

r.qurdiani, uf.mec.Tan. 

m.elizbaraSvili, mec.Tan. 

f.alSibaia, mec.Tan. 

v.JRamaZe, mec.Tan. 

r.liparteliani, mec.Tan. 

g.fruiZe, mec.Tan. 

n.CxikvaZe, uf.progr. 

d.goSaZe, uf.progr. 

m.quriZe, progr. 

v.jixvaSvili, uf.progr. 

v.jiqia, uf.lab. 

 

I. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT 

Sesrulebuli samecniero-kvleviTi proeqtebi  

(exeba samecniero-kvleviT institutebs) 

 

# 

Sesrulebuli proeqtis 

dasaxeleba mecnierebis 

dargisa da samecniero 

mimarTulebis miTiTebiT 

proeqtis xelmZRvaneli  proeqtis Semsruleblebi 

1 „fazi logikis 

algebruli modelebis 

revaz grigolia revaz grigolia 
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kvleva“ 

maTematika;  

maTematikuri logika da 

algebra 

viaCeslav mesxi 

ramaz liparteliani 

fridon alSibaia 

2 swavlebiT saxeTa amocno-

bis sistemis sami amocanis 

gadawyveta; 

Teoriuli kibernetika,  

saxeTa amocnoba, 

eqspertuli sistemebi 

neli tyemalaZe v. jixvaSvili 

m. quriZe 

g. mamulaSvili 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

1.    gadaWrilia Semdegi problemebi: 

fazilogikis algebruli modelebis qveklasebSi sasrulad warmoqmnili Tavisufali 

algebrebis aRwera da proeqciuli algebrebis daxasiaTeba;               

fazilogikis algebruli modelebis qveklasebSi unifikaciis problema; 

fazilogikis algebruli modelebis qveklasebis struqturuli sisrule. 

2. gardamavali 3 wliani Temis pirveli etapis (2015 w.) Sesabamisad SemuSavebulia 

monacemTa bazebis mravaljeradi koreqtirebis meTodi. monacemTa bazebi gansaz-

Rvrulia Cvens mier SemuSavebuli swavlebiT saxeTa amocnobis sistemaSi Semavali 

maswavli modelis mier. koreqtireba xdeba sakontrolo, maswavli amosacnobi da 

sruliad axali amosacnobi obieqtebis realizaciebis amocnobis Sedegebis 

safuZvelze. ganxilulia oTxi ZiriTadi SemTxveva. koreqtirebas eqvemdebareba 

erTeuli, wyvili, sameuli niSan-Tvisebebi da specifikuri jgufebi _ blokebi, 

gansazRvruli ),,,,( rkbv  tipis konfiguraciebis da ),,,,,( rkbv  tipis 

taqtikuri konfiguraciis gamoyenebiT sruli gadarCevis gareSe. aRniSnuli blo-

kebi warmoadgens obieqtebis maxasiaTebel da aramaxasiaTebel niSan-TvisebaTa 

kombinaciebs romelTa gansazRvrac sxva arsebuli mvTodebiT SeuZlebelia. meTo-

di realizebulia PC-ze da CarTulia Cvens mier SemuSavebul swavlebiT saxeTa 

amocnobis sistemaSi, ramac gazarda sistemis muSaobis efeqturoba da ndobis 

deteqtori. 

meore etapis (2016 w.) Tanaxmad SemuSavebulia swavlebiT saxeTa amocnobis 

amocanebSi klasebis maxasiaTebeli j uri niSan-Tvisebebis informatiulobis 

zomebis  ri klasis mimarT gansazRvris algoriTmi, romelic gansazRvravs  
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niSan-Tvisebebis sam maxasiaTebels j uri niSan-Tvisebebis Semcvel da arSemcvel 

realizaciebis raodenobebTan mimarTebaSi. samive maxasiaTebliT gansazRvruli 

veqtoris sigrZe ganxilulia j uri niSan-Tvisebebis informatiulobis zomad 

 ri klasis mimarT. algoriTmi realizebulia PC-ze da CarTulia Cvens mier 

SemuSavebul swavlebiT saxeTa amocnobis sistemaSi. am faqtma gamoiwvia 

koreqtireba monacemTa bazebis da Sesabamisad amocnobis modelSi mravaljeradi 

koreqtirebis meTodis. aRniSnulma cvlilebebma SesamCnevad gazarda sistemis 

muSaobis efeqturoba da ndobis deteqtori. 

SemuSavebulia sakvlevi obieqtebis maxasiaTebeli iseTi parametrebis gansaz-

Rvris eqspertuli sistema, romelTa saSualebiTac SesaZlebelia Sesabamisi spe-

cialistebis mier ukve ganisazRvros sawyisi maswavli realizaciebi Cvens mier 

SemuSavebuli swavlebiT saxeTa amocnobis sistemis (ssas-is) pirveli 

modelisTvis. 

ramdenadac informatiuli iqneba sawyisi parametrebi da maswavli realizaciebi 

Sesabamisad iqneba informatiuli maswavli anu meore modelis mier maTi 

gardaqmnis Sedegad gansazRvruli codnisa da monacemTa bazebi. es ki Tavis 

mxriv xels Seuwyobs amocnobis anu mesame models axali obieqtebis amocnobaSi, 

rac gamoixateba ssas-is muSaobis efeqturobisa da ndobis deteqtoris gazrdaSi.   

eqspertuli sistema Sedgeba sami nawilisagan. sistemis pirvel nawilSi TiToeu-

li eqspertis mier warmodgenili sakvlevi obieqtebis maxasiaTebeli parametrebis 

simravlis safuZvelze eqspertebis azris gaTvaliswiebiT ganisazRvreba erTi 

simravle. am simravlidan saukeTeso parametrebis SesarCevad gamoiyeneba aramk-

veTr simravleTa Teoria, romlis Tanaxmad informatiuloba ganixileba rogorc 

aramkveTri cneba, informatiuli parametrebis simravle, rogorc aramkvTri 

simravle, xolo informatiulobis zoma _ rogorc aramkveTr simravlisadmi 

mikuTvnebis xarisxi. am mizniT eqspertuli sistemis meore nawilSi eqspertebi-

sagan moiTxoveba upiratesobis mixedviT, parametrebis dalageba ori gziT, ro-

melTa saSualebiTac ganisazRvreba parametrebis informatiulobis zomebi da 

maT Sesabamisad SeirCeva saukeTeso parametrebi.   

   orive gzis SemTxvevaSi gamoiyeneba lingvituri cvladis  -s Semdegi –

mniSvnelobebi: gacilebiT upiratesi _ , bevrad upiratesi _ ,m upiratesi _

, upiratesi an tolfasi _ , tolfasi _  , romelTac Seesabameba sidideebi: 1, 

0.75, 0.5, 0.25, 0 Sesabamisad [0.1] intervalidan. 

   pirveli gziT eqspertebis mier parametrebis dalageba xdeba erTdroulad 

(wrfivad), xolo meore gzis SemTxvevaSi gamoiyeneba kombinatoruli maTematiki-

dan ),,,,( rkbv   tipis konfiguraciebi, da ),,,,,( rkbv  tipis taqtikuri konfi-

guracia, romelTa safuZvelzec xdeba maTi dalageba k  raodenobis parametrebis 

Semcveli b  raodenobis blokTan mimarTebaSi. 
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  sistemis mesame nawilSi xdeba ukve eqspertebisagan miRebuli informa-ciis 

damuSaveba da sabolood parametrebis SerCeva orive gziT miRebuli Sedegebis 

safuZvelze.  

  SemoTavazebuli eqspertuli sistema muSaobs ssas-isagan damoukideblad. 

misi gamoyeneba SeiZleba agreTve sxvadasxva mimarTulebiTac magaliTad, konkur-

sebis Catarebis dros, konfliqturi situaciebis mizezebis dasadgenad da a.S. 

 

I. 2. 

# 

Sesrulebuli proeqtis 

dasaxeleba mecnierebis 

dargisa da samecniero 

mimarTulebis miTiTebiT 

proeqtis xelmZRvaneli  proeqtis Semsruleblebi 

1 

 

 

 

mimarTuleba-

informaciuli 

teqnologiebi. 

samdoniani kvanturi 

sistebis bazaze 

dafuZnebuli kvanturi 

gamomTvleli 

g.giorgaZe g.boloTaSvili 

m.elizbaraSvili 

d.goSaZe 

n.CxikvaZe 

v.JRamaZe 

g.fruiZe 

v.jiqia 

f.alSibaia 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

1. Seiswavleba samdoniani kvanturi sistemebi  maTi kvanturi gamoTvlebis TeoriaSi 

gamoyenebis mizniT. 

 

 

I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebული  

samecniero-kvleviTi proeqtebi (exeba rogorc umaRles 

saganmanaTleblo, ise samecniero-kvleviT dawesebulebebs  

 

# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 
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1 “proeqciuloba, 

unifikacia str-

uqturuli sisru-

le monadikuri MV-

algebrebis 

mravalsaxeobaSi’ 

maTematika, 

maTematikuri 

logika da algebra 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

revaz grigolia roland omanaZe, 

viaCeslav mesxi, 

ramaz 

liparteliani, 

fridon alSibaia 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

1. proeqtSi ganxilul da gadawyvetil iqna mniSvnelovani Ria problemebi: 

1) MMV mravalsaxeobis qvemravalsaxeobebSi sasrulad warmoqmnili Tavisufali 

algebrebis aRwera da proeqciuli algebrebis daxasiaTeba;  

2) MMV mravalsaxeobis qvemravalsaxeobebSi unifikaciis problema; 

3) MMV mravalsaxeobis qvemravalsaxeobis struqturuli sisrule. 

 

 

II. 1. publikaciebi: 

ა) saqarTveloSi 

monografiebi 

# avtori/avtorebi 
monografiis 

saTauri 

gamocemis adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 Нелли Ткемаладзе Теоретические oсновы 

распознавания образов 

с обучением и ее 

применenие 

mzadaa 

gamosacemad  

138 

vrceli anotacia qarTul enaze 

1.      monografia exeba swavlebiT saxeTa amocnobis sistemas da mis gamoyenebas. 

sistemis funqcionireba ar aris damokidebuli sakvlevi obieqtebis (saxeTa) 

fizikur arsze,  maTi maxasiaTebeli parametrebis bunebaze da raodenobaze. igi 

realizebulia personalur kompiuterze da Semowmebulia 14 amocanaze _ 
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sxvadasxva klasis realuri obieqtebis amosacnobad 

     monografia Seicavs Sesavals, oTx Tavs da danarTs. pirveli sami Tavi 

eZRvneba sawyisi informaciis winaswari damuSavebis, maswavl da amocnobis 

modelebs Sesabamisad. meoTxe TavSi mocemulia sistemis muSaobis instruqcia, sami 

magaliTi sxvadasxva tipis obieqtebis amocnobaze. aqedan pirveli magaliTi 

SedarebiT detaluradaa ganxiluli, xolo ori _ Sekvecilia. 

     pirveli modeli gardaqmnis sawyis informacias iseTi saxiT, rogoric saWi-

roa maswavli da amocnobis modelebisTvis, meore modeli gardaqmnis miRebul 

informacias (maswavli obieqtebis realizaciebs) informatiulobasTan mimarTebaSi, 

Seqmnis codnisa da monacemTa bazebs, romlis safuZvelzec mesame modeli amo-

icnobs sakontrolo, maswavl amosacnob da axal obieqtebs, amasTanave sakont-

rolo realizaciebis amocnobis Sedegebis safuZvelze gansazRvravs sistemis muSa-

obis efeqturobas, xolo sistemis efeqturobisa da maswavli amosacnobi rea-

lizaciebis amocnobis Sedegebis safuZvelze sistemis ndobis deteqtors.      

     vinaidan sistemis mTel rig amocanebis gadawyvetis meTodebsa da algoriT-

mebSi gamoiyeneba kombinatoruli maTematikidan ),,,,( rkbv  tipis konfiguraciebi, 

),,,,,( rkbv  tipis taqtikuri konfiguracia da ),,,,,,( i

ii Pnrkbv  , 2,1i  tipis 

konfiguraciebi, amitom danarTSi mocemulia maTi ganmartebebi. 

 

 

II. 2. publikaciebi: 

ბ) ucxoeTSi 

monografiebi 

# avtori/avtorebi 
monografiis 

saTauri 

gamocemis adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 antonio di nola 

revaz grigolia 

esko turunen 

Antonio Di Nola 

Revaz Grigolia 

Esko Turunen 

kvazi-WeSmaritobis 

fazilogika: 

algebruli 

midgoma  

Fuzzy Logic of Quasi-

Truth: An Algebraic 

Treatment 

Springer 117 

vrceli anotacia qarTul enaze 

1. wigni isaxavs miznad mravalniSna logikebis Seswavlas, romelic SesabamisobaSia 
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kvazi WeSmaritobis cnebis formalizaciasTan. es Sesabamisoba naCvenebia amomwuravi 

saSualebebiT (teqnikiT) da garkveuli logikebis SedegebiT da srulyofili MV-

algebrebis gansakuTrebuli rolis CvenebiT. es logike-bi warmoadgenen 

usasruloniSna lukaseviCis aRricxvis gafarToebebs. kerZod, Cven gvainteresebs 

WeSmaritobis mniSvnelobebi, romlebsac gaaCnia oTxi gradacia: WeSmariti, kvazi 

WeSmariti, kvazi mcdari da mcdari. am WeSmaritobis mniSvnelobebs gaaCnia 

algebruli warmoSoba. algebrebi, romlebic gvaZleven saSualebas aseTi 

WeSmaritobis mniSvnelobebi SemoRebas warmoadgenen srulyofili  MV-algebrebi, e. 

i. MV-algebrebi, romlebic ar arian naxevrad martivi, da maTi maximaluri 

idealebis TanakveTa (algebris radikali) gansxvavebulia {0}-igan. mravalsaxeoba 

warmoqmnili yvela srulyofili MV-algebrebiT warmoiqmneba erTi wrfivi  MV-

algebrebiT C-Ti, romelic SemoRebulia Cangis mier.  

 

 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 Revaz Kurdiani, 

Teimuraz, Pirashvili 

Functor homology 

and homology of 

commutative 

monoids,  

Semigroup Forum 

February 2016, 

Volume 92, Issue 1,  

 pp 102–120 

18 

2 R. Grigolia,               

T. Kiseliova,                    

V. Odisharia 

Free and Projective 

Bimodal Symmetric 

Gödel Algebras, 

Studia Logica, 

February 

2016, Volume 

104, Issue 1,   

The Polish 

Academy of 

Sciences and 

Springer  

pp 115-143 

3 A. Di Nola,  

R. Grigolia,  

G. Lenzi 

Structural 

Completeness and 

Unification Problem 

of the Logic of 

Chang Algebra 

Azerbaijan 

Journal of 

Mathematics, 

January                             

V. 6, No 1, 2016 

 

Azerbaijan pp. 23-38 
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vrceli anotacia qarTul enaze 

1. statiaSi naCvenebia, rom funqtorTa homologiis meTodi SesaZloa gamoyenebuli 

iqnes monoidebisTvisac. 

2. aRwerilia da daxasiaTebulia Tavisufali da proeqciuli simetriuli goedelis 

algebrebi. 

3. Seswavlilia srulyofili MV-algebrebiT warmoqmnili mravalsaxeoba. naCvenebia, 

rom sasrulad warmoqmnili sasrulad warmodgenadi algebrebi am mravalsaxeobidan 

emTxveva proeqciul algebrebs. srulyofili MV-algebrebiT warmoqmnili 

mravalsaxeobis unifikaciis tipi aris 1. naCvenebia, rom es mravalsaxeoba 

struqturulad srulia. 

 

III. 1. samecniero forumebis muSaobaSi monawileoba 

ა) saqarTveloSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 Ggia  giorgaZe Bbeltramis gantoleba da 

kompleqsuri struqturebi 

i.vekuas saxelobis 

gamoyenebiTi maTematikis 

institutis seminaris 

gafarToebuli  sxdomebi. 

20-22 aprili, 2016 

2 valerian jiqia wrfivi SeuRlebis amocana 

karleman-vekuas 

araregularuli 

araerTgvarovani 

gantolebisaTvis 

i.vekuas saxelobis 

gamoyenebiTi maTematikis 

institutis saminaris 

gafarToebuli  sxdomebi. 

20-22 aprili, 2016 

3 

 

revaz grigolia 

antonio di nola 

srulyofili monadikuri 

MV-algebrebiT 
warmoqmnili 
mravalsaxeobis 
qvemravalsaxeobebi 

2016, 26-28 ianvari             

iv. javaxiSvilis 

Tbilisis saxelmwifo 

universiteti 

4 revaz grigolia 

ramaz liparteliani 

proeqciuloba da 
unifikacia monadikuri, 

srulyofili MV-
algebrebiT warmoqmnil 

2016, 26-28 ianvari             

iv. javaxiSvilis 

Tbilisis saxelmwifo 

universiteti 
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mravalsaxeobebSi 

5 revaz grigolia 

antonio di nola 

monadikuri MV-algebrebis 
topologiuri sivrceebi 

2016, 26-28 ianvari             

iv. javaxiSvilis 

Tbilisis saxelmwifo 

universiteti 

6 
fridon alSibaia temporaluri heitingis 

algebrebi 

2016, 26-28 ianvari             

iv. javaxiSvilis 

Tbilisis saxelmwifo 

universiteti 

7 
Revaz Grigolia                             

A. Di Nola                                   

G. Lenzi 

ON THE THEORY OF PERFECT 

MONADIC MV–ALGEBRAS  

Tbilisi (Georgia) 13- 17 June 2016 

TOLO 2016 

moxsenebaTa anotacia qarTul enaze 

1. moxsenebaSi rimanis zedapiris kompleqsuri struqtura daxasiaTebuli iyo 

beltramis gantolebis saSualebiT. 

2. ganxiluli iyo wrfivi SeuRlebis amocana karleman-vekuas araregularuli 

araerTgvarovani gantolebisaTvis, romelic warmoadgens am tipis amocanis 

ganzogadebas erTgvarovani gantolebisaTvis. ganixiluli iyo gantolebi, romelTa 

koeficientebi aRebulia sakmaod farTo funqciaTa klasidan (lokalurad 

integrebadi funqciaTa sivrce.) warmodgenili iyo amocanis zogadi amonaxsnis 

formula da amonaxsnis arsebobis aucilebeli da sakmarisi pirobebi. 

3. naCvenebia, rom srulyofili monadikuri MV-algebrebiT warmoqmnili ekvaciuri 

klasebis meseri aris Tvladi, romelic gayofilia or nawilad romlis yoveli 

nawili aris w+1 tipis jaWvi. 

4. mocemulia Tavisufali da proeqciuli algebrebis daxasiaTeba monadikuri, 

srulyofili MV-algebrebiT warmoqmnil mravalsaxeobebSi. damtkicebulia, rom am 

mravalsaxeobis unifikaciis tipi aris erTeulovani. 

5. agebulia kovariantuli funqtori  monadikuri MV-algebrebis kategoriidan Q-

distribuciuli meserebis kategoriaSi, e. i. distribuciuli meserebis kategoriaSi 

kvantoriT, romelic gansazRvruli iyo r. siniolis mier. agebulia MV-algebrebis 

dualuri obieqtebi - MQ-sivrceebi, romlebic warmoadgenen Q-sivrceebis specialur 

qvekategorias, r. siniolis mier ganviTarebuli Q-distribuciuli meserebisTvis. 

6-7. naSromi eZRvneba srulyofili monadikuri algebrebiT warmoqmnili monadikuri 

MV-algebrebis , mravalsaxeobis yvela qvemraval-saxeobebis  L  meseris aRweras.  

naCvenebia, rom nebismieri qvemravalsaxeoba gansazRvrulia romeliRac tolobiT. 
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#2 stoqasturi analizis da maTematikuri modelirebis ganyofileba 

 

ganyofilebis gamge — fiz.maT.mecn.doqtori zurab firanaSvili 

 samecniero erTeulis personaluri Semadgenloba. 

revaz TevzaZe-mTavari mecn. TanamSr. 

giorgi jandieri-mTavari mecn. TanamSr. (0,5 saSt. erT.) 

Tamaz sulaberiZe -mTavari mecn. TanamSr. (0,5 saSt. erT.) 

Teimuraz cabaZe-mTavari mecn. TanamSr. 

irakli sxirtlaZe-ufrosi mecn. TanamSr. 

besik CiqviniZe-ufrosi mecn. TanamSr. 

liveri qadagiSvili-ufrosi mecn. TanamSr. 

zurab alimbaraSvili - mecn. TanamSr. 

roland bakuraZe- mecn. TanamSr. 

naira beqauri - mecn. TanamSr. 

vladimer miqelaSvili - mecn. TanamSr. (0,5 saSt. erT.) 

givi qarumiZe - mecn. TanamSr. 

zaira berikiSvili - mecn. TanamSr.  

laSa pertaxia - mecn. TanamSr. 

viaCeslav mesxi – ufrosi inJiner programisti 

esma gonaSvili – wamyvani inJineri 

Tamar suxiaSvili - wamyvani inJineri 

eliso korZaia - wamyvani inJineri 
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I. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT 

Sesrulebuli samecniero-kvleviTi proeqtebi  

(exeba samecniero-kvleviT institutebs) 

 

# 

Sesrulebuli proeqtis 

dasaxeleba mecnierebis 

dargisa da samecniero 

mimarTulebis miTiTebiT 

proeqtis xelmZRvaneli  proeqtis Semsruleblebi 

1 stoqastur procesTa 

statistikuri analizis, 

modelirebisa da marTvis 

Teoriuli da 

gamoyenebiTi sakiTxebis 

kvleva 

fiz.maT.mecn.doqtori 

zurab firanaSvili 

revaz TevzaZe 

giorgi jandieri 

Tamaz sulaberiZe     

Teimuraz cabaZe 

irakli sxirtlaZe 

besik CiqviniZe 

liveri qadagiSvili 

zurab alimbaraSvili  

roland bakuraZe 

naira beqauri  

givi qarumiZe  

zaira berikiSvili  

laSa pertaxia  

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

1. miRebulia anaTvlebis ganzogadoebuli formula. pirvel rigSi  mocemulia 

mTeli funqiis naSTiTi wevris Sefasebebi da am Sefasebebze dayrdnobiT miRebulia 

Sesabamisi warmodgenebi stoqasturi procesebisTvis da velebisTvis. kerZod 

damtkicebulia Semdegi Teoremebi: 

Teorema 1. Tu  zf
 
 mTeli funqciaa, romelic akmayofilebs pirobas 

    ,,1 iyxzezLzf
ym

f  
  mocemuli arauaryofiTi mTeli m  -Tvis, maSin 

adgili aqvs Semdeg warmodgenas 
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dadebiTi namdvili ricxvebia, c - fiqsirebuli kompleqsuri ricxvia,  baDA N ,, 0  
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Teorema 2. vTqvaT   ,,  tt  stoqasturi procesia  stB ,  kovariaciis funqciiT, 

romlisTvisac gvaqvs warmodgena 

        ddFsftfstB ,,,,  
 

, 

sadac  -aris  -parametrebis simravle,  AAF ,  - aris A  da A  simravleebis 

funqcia aditiuri orive argumentis mimarT, romelic akmayofilebs dadebiTad 

gansazRvrulobis pirobas da amave dros 

   


 ddF , . 

 vigulisxmoT, rom  ,tf  funqcia, t  cvladis mimarT yoveli   -Tvis, SeiZleba 

gagrZelebul iqnas mTel funqciamde kompleqsur sibrtyeze da vTqvaT mocemuli 
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     rogorc mTeli funqciebis SemTxvevaSi (Teorema 1.) , aseve stoqasturi 

procesebisTvis (Teorema 2.) miRebulia naSTiTi wevrebis Sesabamisi Sefasebebi. 

     Teorema 2.-is analogiuri Teoremebi mtkicdeba SemTxveviTi velebisTvisac. 

aRniSnuli Teoremebidan miiReba anaTvlebis Teoriis kotelnikov-Senonis tipis 

mravali cnobili warmodgena, rogorc kerZo SemTxveva. 

am naSromis safuZvelze mzaddeba erToblivi statia riekis (xorvatia) 

universitetis profesor tibor poganisTan erTad, romelic amJamad amzadebs 

erToblivi naSromis meore nawils. 

2. Seswavlil iqna namdvil ricxTa RerZze gansazRvruli sargeblianobis 

funqciisTvis pirveladi da dualuri optimizaciis amocanebis dinamiuri fasis 

funqciis regularobis Tvisebebi. Ddadginda kavSirebi pirveladi da dualuri 

amocanebis fasis funqciebis, upirobo da pirobiTi sargeblianobis maqsimizirebis 

amocanebis optimaluri amoxsnebis dub-meieris gaSlis mdgenelebs Soris. 

Ddadgenili Tvisebebis safuZvelze naCvenebia, rom fasis funqcia akmayofilebs 

Seqceul kerZo warmoebulian stoqastur diferencialur gantolebas. moyvanilia 

sakmarisi pirobebi sargeblianobis funqciisTvis sruli bazris SemTxvevaSi, roca 

aRniSnul gantolebas klasikuri azriT amoxsna gaaCnia.  
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ganxiluli iyo gacvliTi kursis maTematikuri modelebi da masTan dakavSirebuli 

optimizaciis amocanebi. Gmartiv SemTxvevebSi naCvenebi iyo optimaluri 

intervenciebis droisa da moculobis analizuri da grafikuli gamosaxulebebi.  

Sesabamisi 28 gverdiani statia: m. mania, r. TevzaZe, “On regularity of primal and dual dynamic 

value functions related to investment problem and their representations as  BSPDE solutions”  miRebulia 

dasabeWdad saerTaSoriso JurnalSi “SIAM journal on financial mathematics” N. 

3. vTqvaT mocemulia albaTuri sivrce filtraciiT  davuSvaT, rom 

- algebrebis nakadi aris sruli da marjvnidan uwyveti. ganvixiloT Semdegi saxis 

Seqceuli stoqasturi diferencialuri gantoleba (BSDE): 

 

sadac generatori   aris zomadi funqcia da yoveli  -Tvis 

 aris Wvretadi; -zomadi SemTxveviTi sididea, xolo  mocemuli 

lokalurad kvadratiT integrebadi martingalia  filtraciis mimarT. 

wyvils  vuwodebT (1) gantolebis parametrebs. 

 ganmarteba1.1 (1) gantolebis amonaxsns vuwodebT sameuls , sadac          

specialuri semimartingalia;   Wvretadi  -integrebadi procesia;  -

is orTogonaluri lokaluri martingalia da amasTan sameuli    akmayofilebs 

(1) gantolebas. 

 xSirad (1) gantolebis amonaxsns vuwodebT mxolod - s, imis gaTvaliswinebiT, 

rom  warmoadgens   semimartingalis martingalur nawils. 

ganmarteba 1.2 SemTxveviT process  ewodeba  martingalis 

stoqasturi eqsponenta. simartivisTvis SemovitanoT aRniSvna: .  

 

amocana#1 ganvixiloT wrfivi regulatoris amocana (LQR):vTqvaT  

gadawyvetilebebis simravlea, xolo  uwyveti lokaluri martingalia. yovel -s 

SevusabamoT lokaluri martingale . marTvebi iyos Wvretadi asaxvebi 

 da Sesabamisi albaTuri zomebi , sadac  

iseTia, rom  Tanabrad integrebadi martingalia. davuSvaT fasis kriteriumi 

Semdegi saxisaa  da ganvixiloT optimizaciis amocana 
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sadac -zomadi SemTxveviTi sididea, xolo sup  aiReba marTvaTa Semdegi klasidan: 

 
SemoviRoT (LQR) amocanis fasis funqcia 

 
Cveni mizania miRebuli  fasis procesisTvis gamoviyenoT Sesabamisi Seqceuli 

gantoleba da Semdeg vipovoT miRebuli gantolebis amonaxsni. amonaxsni saSualebas 

mogvcems vipovoT rogorc optimaluri mniSvneloba, aseve SevZlebT avagoT 

Sesabamisi optimaluri marTva. amisTvis gamoviyenebT r.CitaSvilis Teoremas: 

Teorema (CitaSvili) davuSvaT  uwyveti, lokaluri martingalebis 

ojaxia iseTi, rom   romeliRac Wvretadi da zrdadi  

procesisTvis. davuSvaT, rom radon-nikodimis warmoebuli    uwyvetia -s mimarT 

 TiTqmis yvelgan da amasTan 

 
maSin fasis procesi  

 
warmoadgens Semdegi Seqceuli gantolebis amonaxsns: 

 

Cven adekvaturad mivusadagebT wrfivi regulatoris amocanas r.CitaSvilis 

Teoremas da Semdeg ukve amovxsniT miRebul Seqceul gantolebas (BSDE) Teoriis 

gamoyenebiT.  

rogorc zemoT aRvniSneT stoqasturi eqsponentis Tanabrad integrebadobis 

sakiTxi erTerTi umniSvnelovanesia optimaluri marTvis TeoriaSi. amitom ukve 

mravali welia midis muSaoba imisvis, rom moxdes stoqasturi eqsponentis Tanabrad 

integrebadobis rac SeiZleba mosaxerxebeli sakmarisi pirobebis moZebna. Cveni 

mizania ukve arsebuli Sedegebis jer axleburad damtkiceba da Semdeg gaumjobeseba 

da axali sakmarisi pirobebis damtkiceba. amasTan aRsaniSnavia, rom damtkicebis 

meTodi aris axali da zogadi da misi saSualebiT SesaZlebelad migvaCnia yvela 
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zemoT aRniSnuli sakmarisi pirobebis damtkiceba. 

vTqvaT  uwyveti lokaluri martingalia, xolo  -misi kvadratuli 

maxasiaTebeli. novikovis Teoremis Tanaxmad Tu , maSin  Tanabrad 

integrebadi martingalia. Cveni amocanaa novikovis Teoremis axleburi damtkiceba 

(BSDE) teqnikis gamoyenebiT. kazamakim gaaumjobesa novikovis Sedegi da aCvena, rom 

  aseve sakmarisi piroba iqneba Tanabrad integrebadobisTvis. amis 

Semdeg ki man miagno sakmarisi pirobis kidev ufro zogad variants  -is da  -is 

e.w. Sereuli pirobis saSualebiT:  

Tu  romelime  -Tvis, maSin  Tanabrad inegrebadi 

martingalia. aRvniSnoT, rom (BSDE)-s saSualebiT axali meTodiT damtkicebuli 

gvaqvs girsanovis, gixman-skoroxodis da lipcer-Siriaevis sakmarisi pirobebi. 

amitom Tavdapirvelad Cveni mizanbia imave axleburi meTodiT davamtkicoT 

novikovisa da kazamakis orive sakmarisi piroba (rogorc Cveulebrivi, aseve 

Sereuli). xolo Cveni saboloo mizania kazamakis ukanaskneli Sedegis ganzogadeba. 

migvaCnia, rom SesaZlebelia  mudmivis nacvlad Wvretadi  procesis aReba. ufro 

zustad rom vTqvaT Cveni mTavari mizania davamtkicoTY Semdegi Teorema: 

Teorema.  Tu   , sadac  warmoadgens Wvretad 

process iseTs, rom   romelime  -Tvis, maSin  Tanabrad integrebadi 

martingalia. 

aRniSnul TematikasTan dakavSirebiT Jurnal stocastics-Si gamosaqveyneblad 

gadacemulia statia: BesikChikvinidze,  A new sufficient condition for uniform integrability of stochastic 

exponentials, 13 gv. 

statiis Sinaarsi aseTia:  

damtkicebulia kazamakis Teoremis ganzogadeba, sadac nacvlad  da  

mudmivebisa, saqme gvaqvs  da  procesebTan. kerZod damtkicebulia  

Teorema. vTqvaT  Wvretadi procesia, iseTi, rom  da amasTan 

 

maSin nebismieri Wvretadi    procesisTvis, romlisTvisac ,  

Tanabrad integrebadi martingalia. 

Sedegad davamtkiceT stoqasturi eqsponentis Tanabrad integrebadobis axali 

sakmarisi piroba, ramac saSualeba mogvca ufro gavafarTovoT CvenTvis cnobili 

Tanabrad integrebadi stoqasturi eqsponentebis klasi. aRsaniSnavia, rom 

damtkicebis meTodi aris axali da emyarebaSeqceuli stoqastur-diferencialuri 
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gantolebebis teqnikas. Tavdapirvelad Semogvaqvs  procesi, 

romlisTvisac gamoviyvanT Sesabamic Seqceul gantolebas, xolo Semdeg Seqceuli 

gantolebebis teqnikiT davamtkicebT, rom , rac imas niSnavs, rom  

 Tanabrad integrebadi martingalia. 

4. Catarebuli kvlevebis nawili mieZRvna ionosferos E-fenSi gabneuli 

radiotalRebis statistikuri maxasiaTeblebis Seswavlas,  sadac 

gaTvaliswinebulia rogorc eleqtronebis koncentraciis fluqtuaciebi, aseve 

geomagnituri velis SemTxveviTi variaciebi . es axali samecniero mimarTulebaa, 

romelic ikvlevs eqsperimentze dakvirvebadi gabneuli eleqtromagnituri 

(„Cveulebrivi“ da  „araCveulebrivi“) talRebis statistikur maxasiaTeblebs. 

miRebulia originaluri  Sedegebi. 

anizotropul, dajaxebad, , magnitoaqtiur plazmaSi aRmoCenilia axali 

efeqti, romelsac vuwodeT “orburcobiani efeqti“.  kvlevebi efuZneba talRuri 

stoqasturi diferencialuri gantolebis amoxsnas   mdore SeSfoTebis pirvel da 

meore miaxloebebSi polarizaciis koeficientebis gaTvaliswinebiT. analizurad 

gamoTvlilia gabneuli velis sivrciTi speqtris simZlavre, sadac mxedvelobaSi 

miiReba difraqciuli efeqtebi, plazmis nawilakebis dajaxeba,  xolo eleqtronebis 

koncentracia koordinatebis SemTxveviTi funqciebia. es meore rigis statistikuri 

momenti SesaZleblobas iZleva gamovTvaloT eqsperimentze dakvirvebadi parametrebi, 

rogorebicaa: speqtris gaganiereba, misi maqsimumis wanacvleba,  struqturuli 

funqciebi da masTan dakavSirebuli mosvlis kuTxeebi. gabneuli velis intensiobis 

“orburcobianiefeqti“-s arseboba ZiriTadad ganpirobebulia difraqciuli 

efeqtebiT da ionosferoSi arsebuli elifsoidaluri formis wagrZelebuli 

plazmuri araerTgvarovnebebiT, romlebic daxrilia geomagnituri velis Zalwirebis 

mimarT.  Sesabamisi analizuri da ricxviTi gamoTvlebi Catarebulia 

Tanamgzavrebidan, meteorologiur-ionosferuli sadgurebidan da zondirebis 

meTodebiT miRebuli dakvirvebebis monacemebis gamoyenebiT ionosferosF E-fenSi.  

kargad aprobirebuli ricxviTi modelirebiT pirvelad Sesrulebulia da 

warmodgenili fazuri portretebis evoluciis videoprezentacia ganpirobebuli 

gareSe magnituri velis fluqtuaciebiT. am ukanasknelis evolucia ganpirobebulia 

amocanisTvis damaxasiaTebeli sxvadasxva geometriuli parametris varirebiT.  

am Tematikaze gamoqveynda 3 statia saerTaSoriso JurnalebSi da 4 statia 

saerTaSoriso konferenciebis SromebSi (ix. qvemoT). 

5. Seiswavleboda furies mwkrivis absoluturi krebadobisa da Sejamebadobis 

sakiTxi ara trigonometriuli sistemis mimarT, aramed beselis orTonormirebuli 

sistemis SemTxvevaSi. SemoRebul iqna garkveuli maxasiaTeblebi, romlebic 

dakavSirebuli arian funqciis konstruqciul maxasiaTeblebTan. maTi saSualebiT 

dadgenil iqna rigi Teoremebisa, romlebSic aRniSnuli maxasiaTeblebis saSualebiT 

gadmocemulia furie-beselis mwkrivTa absoluturi krebadobisa da Sejamebadobis 
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sakmarisi pirobebi. 

 Sedegebi gamoqveynda JurnalSi „GEN, 2016,  #2, gv.50–53 

6. Seswavlil iqna prostatis qsovilSi infrawiTeli sxivebis SeRwevadobis talRis 

sigrZisagan damokidebuleba. gamokvleul iqna sxvadasxva sisqis qsovilSi 

infrawiTeli sxivebis SeRwevadobis done. Catarebulia Sesabamisi statistikuri 

dakvirvebebi. naCvenebia, rom prostatis qsovili gamWvirvalea infrawiTeli 

sxivebisaTvis talRis sigrZeebis intervalSi 800-950 nm. adamianis Tvali ver aRiqvams 

infrawiTel sxivebs. prostatis qsovilis infrawiTeli gamosxuleba xilulad 

gardaiqmneba CCD kameris gamoyenebiT. fotodiodidan gamosuli infrawiTeli sxivebi 

ganWolven ra prostatis qsovils xvdebian CCD kameraSi, romelic miRebul sxivebs 

gardaqmnis eleqtrul impulsebad. Sesabamisi gamosaxulebis vizualizacia xdeba 

kompiuteris monitorze. kvlevebis mizania adreul stadiaze prostatis kibos 

diagnostireba infrawiTeli sxivebis meSveobiT. kvlevebi tardeboda da tardeba 

saqarTvelo-israelis erToblivi klinikis Ggidmedis qirurgebTan erTad. 

prostateqtomiis safuZvelze miRebuli masalebis infrawiTeli sxivebiT Seswavlis 

safuZvelze, Sesabamisi statistikuri kvlevebis Sedegad dadginda kiboTi 

daavadebuli prostatis qsovilisTvis prostatis qsovilSi gasuli infrawiTelis 

sxivebis intensivobaTa fardobebis (CCD kameraSi miRebuli maqsimaluri intensivobis 

fardoba minimalur intensivobasTan prostatis sxvadasxva, vizualurad saeWvo 

ubanze) e.w.  95%-iani ndobis intervalebi. dadginda, rom TiTqmis yvela, winaswar 

ucnob SemTxvevaSi Cvens mier miRebuli daskvnebi prostatis qsovilis simsivnuri 

daavadebis Sesaxeb daemTxva SemdgomSi Catarebuli citologiuri analizis 

Sedegebs.  

am SedegebTan dakavSirebiT gamoqveynebulia statia:  

 Besarion Partsvania,  Tamaz Sulaberidze, Alexandre Khuskivadze, Levan Shoshiashvili,  and 
Ketevan Chubinidze  ,  “Near Infrared Transillumination Technology as Additional Tool for Prostate 
Cancer Detection in vitro after Prostatectomy”,  International Journal of Research Studies in Medical 
and Health Sciences Volume 1, Issue 1, 2016, PP 34- 38 
Sedegebi aseve moxsenda msoflios me-12 kibos konferenciaze, 26-29 seqtemberi, 2016w., 

londoni, didi britaneTi. 

 

7. muSavdeba axleburi midgoma korporatiuli msesxeblebisTvis sakredito riskebis 

Sefasebis sakiTxSi. msesxeblebisa da kreditoris riskis SefasebisTvis msoflio 

praqtikasa da TeoriaSi arsebobs mravalnairi modeli. es modelebi iyofa or tipad: 

statistikuri modelebi da Teoriuli modelebi. unda aRiniSnos, rom rig 

SemTxvevaSi arcerTi maTganis gamoyeneba ar aris adeqvaturi. imave problemas aqvs 

adgili saqarTvelos sinamdvileSic. korporatiuli msesxeblebis sakredito riskis 

Sefasebisas miuRebelia statistikuri modelebi, radganac ar arsebobs sakmarisad 

didi defoltebis istoria. xolo zog Teoriul models ver viyenebT birJis 

ganuviTareblobis gamo. iseT SemTxvevebSi, rodesac ama Tu im movlenis 
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SeswavlisTvis ar arsebobs sakmarisi statistika, gadawyvetilebaTa miRebis procesi      

yovelTvis eqspertul xasiaTs atarebs. Cven SevimuSaveT eqspertTa jgufuri 

Sefasebebis fazi agregirebisadmi axali midgoma. moyvanilia praqtikuli magaliTi, 

romelic adasturebs SemoTavazebuli midgomis adeqvaturobas. unda aRiniSnos, rom 

ganxiluli modeli ar aris amgvari problemis gadawyvetis erTaderTi gza. igi 

warmoadgens mxolod mecnierulad dasabuTebul rekomendacias gadawyvetilebis 

miRebisTvis. 

 

 

I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebული  

samecniero-kvleviTi proeqtebi (exeba rogorc umaRles 

saganmanaTleblo, ise samecniero-kvleviT dawesebulebebs  

 

 

I. 4. 

# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 “ gabneuli 

radiotalRebis 

statistikuri 

maxasiaTeblebis 

Seswavla dedamiwis 

atmosferoSi”.            

dargi-fizika 

mimarTuleba-

“dedamiwis 

Semswavleli 

mecnierebebi da 

garemo”. 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

giorgi jandieri, 

mTavari mecnieri 

TanamSromeli 

JuJuna diasamiZe, 

mzia diasamiZe, 

natalia Jukova 

2 Seqceuli 

stoqasturi 

diferencialuri 

gantolebebi (BSDE) 

da maTi gamoyeneba 

stoqastur 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

besik CiqviniZe besik CiqviniZe 
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optimalur 

marTvaSi  

2.1. zusti da 

sabunebismetyvelo 

mecnierebebi 

2.1.1. maTematika, 

statistika da 

albaToba 

3 axlo infrawiTel 

gamosxivebaze 

dafuZnebuli axali 

samedicino 

mowyobiloba 

prostatis kibos 

adreul stadiaze 

vizualizaciisa da 

diagnostirebisa-

Tvis. 

onkologia  

SoTa rusTavelis 

erovnuli 

samecniero fondi 

besarion farcvania, 

biokibernetikuli 

sistemebis 

ganyofilebis 

ufrosi 

T.sulaberiZe, 

g. petriaSvili. 

n. fonjaviZe,  

a. xuskivaZe,  

l. SoSiaSvili, 

o. cincaZe.  

q. CubiniZe 

gardamavali (mravalwliani) proeqtis etapis ZiriTadi Teoriuli da praqtikuli 

Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

1. Seswavlilia scintilaciis efeqtebi dajaxebad,   turbulentur magnitoaqtiur 

plazmaSi polarizaciis efeqtebis gaTvaliswinebiT.   analizurad gamoTvlilia 

scintilaciis koeficienti,  sivrciTi speqtris simZlavris pirveli da meore 

momentebi plazmuri araerTgvarovnebebis dreifuli moZraobebis gaTvaliswinebiT 

ionosferosF E-fenSi. normirebuli scintilaciis koeficientis damokidebulebiT 

difraqciul parametrze naCvenebia scintilaciis gaZliereba-Sesustebis 

damokidebuleba araerTgvarovani plazmuri araerTgvarovnebebis parametrebze.  

dedamiwis polarul regionSi da maRali ganedebisTvis miRebulia scintilaciis 

minimumis Sesabamisi sixSireebi gabneuli „Cveulebrivi“ da „araCveulebrivi“ 

eleqtromagnituri talRebisTvis. kerZod, naCvenebia, rom 80 metri sigrZis mcire 

masStabiani plazmuri araerTgvarovnebebisTvis normirebuli scintilaciis 

minimumebisa da maqsimumebis periodi daaxloebiT 3 gradusia. 

miRebulia dabali sixSiris magnitohodrodinamikuli (mhd) talRebis dispersiuli 

Tanafardobebi. aseTi talRuri procesebis Seswavla ionosferos E-fenSi efuZneba 

moZraobis gantolebaTa sistemas holis efeqtis gaTvaliswinebiT. 

eleqtromagnituri talRuri SeSfoTebebis SeswavlisTvis ionosferos am areSi 

saWiroa neitraluri rosbis talRebisa da akustikuri gravitaciuli talRebis 

winaswar gamoricxva, rac SesaZlebelia kvazistatikuri da kvazigeostrofiuli 
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pirobebis gamoyenebiT. miiReba moZraobis gantoleba, romelic aRwers nel, 

dabalsixSiriani mhd talRebis eleqtromagnitur efeqtebs.  am SemTxvevaSi denis 

simkvrive gamoisaxeba dinamovelis saSualebiT ganpirobebuli qarebis arsebobiT. 

ionosferos E-fenSi plazmuri komponentebi iqcevian rogorc pasiuri minarevebi.  

neitraluri molekulebi waritaceben ionebs da amitom maT Soris dajaxeba 

SegviZlia ugulvebelvyoT.  ganzogadebuli omis kanonis gamoyenebiT eleqtruli 

velis daZabuloba gamoisaxeba dinamovelis saSualebiT. Sedegad mhd miaxloebaSi 

vRebulobT meore rigis diferencialur gantolebas dinamovelisTvis.  brtyeli 

talRebisTvis igi daiyvaneba bikvadratul dispersiul gantolebaze, romelic 

aRwers nel mhd talRebs ionosferos E-fenSi. dispersiuli gantolebis analizi 

gviCvenebs,  rom ionosferos am areSi unda arsebobdes Semdegi talRebi: neli 

magnitobgeriTi da alvenis talRebi, helikoni, neli ciklotronuli talRa da 

dabali sixSiris kvazi ganivi alvenis talRa.  es ari axali tipis talRa, romlis 

arseboba SesaZlebelia E-fenSi. mhd miaxloebaSi gamovTvaleT dieleqtrikuli 

SeRwevadobis komponentebi,  romlebic aRweren nel mhd talRebs dinamoareSi. Cvens 

mier SemuSavebuli originaluri meTodis gamoyenebiT warmodgenilia ionosferosE 

E-fenis (dinamoaris) stoqasturi Teoria. kompleqsuri geometriuli optikis 

miaxloebaSi, roca koncentracia sivrciTi koordinatebis SemTxveviTi funqciaa, 

miRebulia stoqasturi diferencialuri gantoleba fazis fluqtuaciisTvis.  

sasazRvro pirobebis gamoyenebiT gamoTvlilia meore rigis statistikuri 

maxasiaTebeli - fazis korelaciuri funqcia.  eqsperimentul monacemebze 

dayrdnobiT ricxviTi gamoTvlebis Casatareblad warmodgenilia koncentraciis 

samganzomilebiani speqtraluri korelaciuri funqcia.   

2. damtkicebulia Teorema stoqasturi eqsponentis Tanabrad integrebadobis axali 

sakmarisi pirobis Sesaxeb, ramac saSualeba mogvca ufro gavafarTovoT CvenTvis 

cnobili Tanabrad integrebadi stoqasturi eqsponentebis klasi. aRsaniSnavia, rom 

damtkicebis meTodi aris axali da emyarebaSeqceuli stoqastur-diferencialuri 

gantolebebis teqnikas. Tavdapirvelad Semogvaqvs  procesi, 

romlisTvisac gamoviyvanT Sesabamic Seqceul gantolebas, xolo Semdeg Seqceuli 

gantolebebis teqnikiT davamtkicebT, rom , rac imas niSnavs, rom  

 Tanabrad integrebadi martingalia. 

3. proeqtis saboloo mizania Seqmnas prostatis kibos sadiagnostiko mowyobilobis 

muSa modeli, romlis muSaobis principi dafuZnebuli iqneba prostatis qsovilSi 

infrawiTeli sxivebis ganWolvadobis movlenaze. am mizniთ 2016 wlis ganmavlobaSi 

Catarebulი eqsperimentebis ricxvi 180 aWაrbebs. es garemoeba saSualebas iZleva 

Catardes Sesabamisi statistikuri kvlevebi. nawili eqspeრimentebisa Catarebulia 

transureTralurი amokveTis Sedegad miRebul მasalaze, nawili ki 

prostateqtomiis Sedgad miRebul masalaze. uSualod prostateqtomiis Semdeg 

xdeba prostatis gamokvleva  infrawiTeli dasxivebis meTodis  saSualebiT.  

infrawiTeli sxivebi ganWolaven mTlian prostatas da miiReba infrawiTeli 



23 

 

gamosaxuleba. eqsperimentebma gamoaSkarves, rom prostatis kiboვani qsovilis 

optikuri simkvrive infrawiTel areSi gacilebiT metia, vidre amave prostatis 

janmrTeli qsovilis optikuri  simkvrive.  infrawiTeli gamosaxulebebis 

intensivobebis Sesabamisi statistikuri kvlevis Sedegad dadginda daavadebuli და 

janmrTeli qsovilisTvis damaxasiaTebeli 95%-iani ndobis intervalebi.     

 

 

II. 1. publikaciebi: 

ა) saqarTveloSi 

 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 Teimuraz 

cabaZe,  

irakli WeliZe, 

nikoloz 

geguCaZe 

sakredito 

riskis Sefaseba 

fazi 

mimarTebebis 

gamoyenebiT 

Jurnali 

biznes 

injineringi 

№1–2. ,   

2016w. 

Tbilisi, 

saqarTvelos 

teqnikuri 

universiteti, 

saqarTvelos 

sainJinro 

akademia 

გვ.164–168 

2 I. Skhirtladze About the 

equivalency of 

norms in the spaces 

C and R, 

 Georgian 

Engineering News 

 2016,  #2,  saqarTvelo გვ.50–53 

vrceli anotacia qarTul enaze 

1. naSromis mizania axleburi midgomis SemuSaveba korporatiuli msesxeblebisTvis 

sakredito riskebis Sefasebis sakiTxSi. msesxeblebisa da kreditoris riskis 

SefasebisTvis msoflio praqtikasa da TeoriaSi arsebobs mravalnairi modeli. es 
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modelebi iyofa or tipad: statistikuri modelebi da Teoriuli modelebi. unda 

aRiniSnos, rom rig SemTxvevaSi arcerTi maTganis gamoyeneba ar aris adeqvaturi. 

imave problemas aqvs adgili saqarTvelos sinamdvileSic. korporatiuli 

msesxeblebis sakredito riskis Sefasebisas miuRebelia statistikuri modelebi, 

radganac ar arsebobs sakmarisad didi defoltebis istoria. xolo zog Teoriul 

models ver viyenebT birJis ganuviTareblobis gamo. iseT SemTxvevebSi, rodesac ama 

Tu im movlenis SeswavlisTvis ar arsebobs sakmarisi statistika, gadawyvetilebaTa 

miRebis procesi yovelTvis eqspertul xasiaTs atarebs. Cven SevimuSaveT eqspertTa 

jgufuri Sefasebebis fazi agregirebisadmi axali midgoma. moyvanilia praqtikuli 

magaliTi, romelic adasturebs SemoTavazebuli midgomis adeqvaturobas. unda 

aRiniSnos, rom ganxiluli modeli ar aris amgvari problemis gadawyvetis 

erTaderTi gza. igi warmoadgens mxolod mecnierulad dasabuTebul rekomendacias 

gadawyvetilebis miRebisTvis.  

2. Seiswavleboda furies mwkrivis absoluturi krebadobisa da Sejamebadobis 

sakiTxi ara trigonometriuli sistemis mimarT, aramed beselis orTonormirebuli 

sistemis SemTxvevaSi. SemoRebul iqna garkveuli maxasiaTeblebi, romlebic 

dakavSirebuli arian funqciis konstruqciul maxasiaTeblebTan. maTi saSualebiT 

dadgenil iqna rigi Teoremebisa, romlebSic aRniSnuli maxasiaTeblebis saSualebiT 

gadmocemulia furie-beselis mwkrivTa absoluturi krebadobisa da Sejamebadobis 

sakmarisi pirobebi. 

 

 

II. 2. publikaciebi: 

ბ) ucxoeTSi 

 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTauri, 

Jurnalis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 m. mania da  

r. TevzaZe 
On regularity of primal and 

dual dynamic value functions 

related to investment 

problem 

and their representations as  

BSPDE solutions, 

miRebulia dasabeWdad 

 filadelfia, 

aSS 

SIAM 

28 gv. 
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SIAM journal on financial 

mathematics 

2 Jandieri G., 

Zhukova N. 

 

On the theory of the passive 

impurity distribution in the 

turbulent  air flow, Journal of 

Advances in Physics, 

vol. 11,  

# 7, 2016 

USA 3535-3545 

3 Jandieri G. Double-Humped Effect” in the 

turbulent collision magnetized 

plasma, 

Progress In Electromagnetic 

Research  

(PIER M) 

vol. 48, 2016  USA 95-102 

4 Jandieri G., 

Ishimaru A., 

Rawat B.S., 

Gavrilenko 

V.G., Zhukova 

N.N. 

Scintillation effects in the 

turbulent collision magnetized 

plasma, 

Journal of Applied Science and 

Research 

vol. 4, 

# 5, 2016 

USA 1-12 

5 Besik 

Chikvinidze 

A new sufficient condition for 

uniform integrability of 

stochastic exponentials, 

miRebulia dasabeWdad 

Stochastics 

Journal ISSN: 1744-2516. 

Article DOI: 

10.1080/17442508.

2016.1269769 

Taylor & Francis 

Group 

13gv. 

6 Besarion 

Partsvania,  

Tamaz 

Sulaberidze, 

Alexandre 

Khuskivadze, 

Levan 

Shoshiashvili,  

and Ketevan 

Chubinidze     

Near Infrared 

Transillumination Technology 

as Additional Tool for Prostate 

Cancer Detection in vitro after 

Prostatectomy,  

 International Journal of 

Research Studies in Medical 

and Health Sciences 

Volume 1, Issue 1, 

2016 

Sryahwa 

publications. India 

PP 34- 38 

vrceli anotacia qarTul enaze 

1. Seswavlilia namdvil ricxTa RerZze gansazRvruli sargeblianobis funqciisTvis 

pirveladi da dualuri optimizaciis amocanebis dinamiuri fasis funqciis 

regularobis Tvisebebi. Ddadgenilia kavSirebi pirveladi da dualuri amocanebis 

fasis funqciebis, upirobo da pirobiTi sargeblianobis maqsimizirebis amocanebis 

optimaluri amoxsnebis dub-meieris gaSlis mdgenelebs Soris. Ddadgenili Tvisebebis 

safuZvelze naCvenebia, rom fasis funqcia akmayofilebs Seqceul kerZo 
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warmoebulian stoqastur diferencialur gantolebas. moyvanilia sakmarisi pirobebi 

sargeblianobis funqciisTvis sruli bazris SemTxvevaSi, roca aRniSnul 

gantolebas klasikuri azriT amoxsna gaaCnia.  

2-4. anizotropul, dajaxebad, , magnitoaqtiur plazmaSi aRmoCenilia axali efeqti, 

romelsac vuwodeT “orburcobiani efeqti“.  kvlevebi efuZneba talRuri stoqasturi 

diferencialuri gantolebis amoxsnas   mdore SeSfoTebis pirvel da meore 

miaxloebebSi polarizaciis koeficientebis gaTvaliswinebiT. analizurad 

gamoTvlilia gabneuli velis sivrciTi speqtris simZlavre, sadac mxedvelobaSi 

miiReba difraqciuli efeqtebi, plazmis nawilakebis dajaxeba,  xolo eleqtronebis 

koncentracia koordinatebis SemTxveviTi funqciebia. es meore rigis statistikuri 

momenti SesaZleblobas iZleva gamovTvaloT eqsperimentze dakvirvebadi parametrebi, 

rogorebicaa: speqtris gaganiereba, misi maqsimumis wanacvleba,  struqturuli 

funqciebi da masTan dakavSirebuli mosvlis kuTxeebi. gabneuli velis intensiobis 

“orburcobianiefeqti“-s arseboba ZiriTadad ganpirobebulia difraqciuli efeqtebiT 

da ionosferoSi arsebuli elifsoidaluri formis wagrZelebuli plazmuri 

araerTgvarovnebebiT, romlebic daxrilia geomagnituri velis Zalwirebis mimarT.  

Sesabamisi analizuri da ricxviTi gamoTvlebi Catarebulia Tanamgzavrebidan, 

meteorologiur-ionosferuli sadgurebidan da zondirebis meTodebiT miRebuli 

dakvirvebebis monacemebis gamoyenebiT ionosferosF E-fenSi.  

kargad aprobirebuli ricxviTi modelirebiT pirvelad Sesrulebulia da 

warmodgenili fazuri portretebis evoluciis videoprezentacia ganpirobebuli 

gareSe magnituri velis fluqtuaciebiT. am ukanasknelis evolucia ganpirobebulia 

amocanisTvis damaxasiaTebeli sxvadasxva geometriuli parametris varirebiT.  

Seswavlilia scintilaciis efeqtebi dajaxebad,   turbulentur magnitoaqtiur 

plazmaSi polarizaciis efeqtebis gaTvaliswinebiT.   analizurad gamoTvlilia 

scintilaciis koeficienti,  sivrciTi speqtris simZlavris pirveli da meore 

momentebi plazmuri araerTgvarovnebebis dreifuli moZraobebis gaTvaliswinebiT 

ionosferosF E-fenSi. normirebuli scintilaciis koeficientis damokidebulebiT 

difraqciul parametrze naCvenebia scintilaciis gaZliereba-Sesustebis 

damokidebuleba araerTgvarovani plazmuri araerTgvarovnebebis parametrebze.  

dedamiwis polarul regionSi da maRali ganedebisTvis miRebulia scintilaciis 

minimumis Sesabamisi sixSireebi gabneuli „Cveulebrivi“ da „araCveulebrivi“ 

eleqtromagnituri talRebisTvis. kerZod, naCvenebia, rom 80 metri sigrZis mcire 

masStabiani plazmuri araerTgvarovnebebisTvis normirebuli scintilaciis 

minimumebisa da maqsimumebis periodi daaxloebiT 3 gradusia. 

miRebulia dabali sixSiris magnitohodrodinamikuli (mhd) talRebis dispersiuli 

Tanafardobebi. aseTi talRuri procesebis Seswavla ionosferos E-fenSi efuZneba 

moZraobis gantolebaTa sistemas holis efeqtis gaTvaliswinebiT. eleqtromagnituri 

talRuri SeSfoTebebis SeswavlisTvis ionosferos am areSi saWiroa neitraluri 

rosbis talRebisa da akustikuri gravitaciuli talRebis winaswar gamoricxva, rac 
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SesaZlebelia kvazistatikuri da kvazigeostrofiuli pirobebis gamoyenebiT. miiReba 

moZraobis gantoleba, romelic aRwers nel, dabalsixSiriani mhd talRebis 

eleqtromagnitur efeqtebs.  am SemTxvevaSi denis simkvrive gamoisaxeba dinamovelis 

saSualebiT ganpirobebuli qarebis arsebobiT. ionosferos E-fenSi plazmuri 

komponentebi iqcevian rogorc pasiuri minarevebi.  neitraluri molekulebi 

waritaceben ionebs da amitom maT Soris dajaxeba SegviZlia ugulvebelvyoT.  

ganzogadebuli omis kanonis gamoyenebiT eleqtruli velis daZabuloba gamoisaxeba 

dinamovelis saSualebiT. Sedegad mhd miaxloebaSi vRebulobT meore rigis 

diferencialur gantolebas dinamovelisTvis.  brtyeli talRebisTvis igi daiyvaneba 

bikvadratul dispersiul gantolebaze, romelic aRwers nel mhd talRebs 

ionosferos E-fenSi. dispersiuli gantolebis analizi gviCvenebs,  rom ionosferos 

am areSi unda arsebobdes Semdegi talRebi: neli magnitobgeriTi da alvenis 

talRebi, helikoni, neli ciklotronuli talRa da dabali sixSiris kvazi ganivi 

alvenis talRa.  es ari axali tipis talRa, romlis arseboba SesaZlebelia E-fenSi. 

mhd miaxloebaSi gamovTvaleT dieleqtrikuli SeRwevadobis komponentebi,  romlebic 

aRweren nel mhd talRebs dinamoareSi. Cvens mier SemuSavebuli originaluri 

meTodis gamoyenebiT warmodgenilia ionosferosE E-fenis (dinamoaris) stoqasturi 

Teoria. kompleqsuri geometriuli optikis miaxloebaSi, roca koncentracia 

sivrciTi koordinatebis SemTxveviTi funqciaa, miRebulia stoqasturi 

diferencialuri gantoleba fazis fluqtuaciisTvis.  sasazRvro pirobebis 

gamoyenebiT gamoTvlilia meore rigis statistikuri maxasiaTebeli - fazis 

korelaciuri funqcia.  eqsperimentul monacemebze dayrdnobiT ricxviTi 

gamoTvlebis Casatareblad warmodgenilia koncentraciis samganzomilebiani 

speqtraluri korelaciuri funqcia.  

 5. damtkicebulia kazamakis Teoremis ganzogadeba, sadac nacvlad  da  

mudmivebisa, saqme gvaqvs  da  procesebTan. kerZod damtkicebulia  

Teorema. vTqvaT  Wvretadi procesia, iseTi, rom  da amasTan 

 

maSin nebismieri Wvretadi    procesisTvis, romlisTvisac ,  

Tanabrad integrebadi martingalia. 

Sedegad davamtkiceT stoqasturi eqsponentis Tanabrad integrebadobis axali 

sakmarisi piroba, ramac saSualeba mogvca ufro gavafarTovoT CvenTvis cnobili 

Tanabrad integrebadi stoqasturi eqsponentebis klasi. aRsaniSnavia, rom 

damtkicebis meTodi aris axali da emyarebaSeqceuli stoqastur-diferencialuri 

gantolebebis teqnikas. Tavdapirvelad Semogvaqvs  procesi, 

romlisTvisac gamoviyvanT Sesabamic Seqceul gantolebas, xolo Semdeg Seqceuli 

gantolebebis teqnikiT davamtkicebT, rom , rac imas niSnavs, rom  
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 Tanabrad integrebadi martingalia. 

6. Seswavlil iqna prostatis qsovilSi infrawiTeli sxivebis SeRwevadobis talRis 

sigrZisagan damokidebuleba. gamokvleul iqna sxvadasxva sisqis qsovilSi 

infrawiTeli sxivebis SeRwevadobis done. Catarebulia Sesabamisi statistikuri 

dakvirvebebi. naCvenebia, rom prostatis qsovili gamWvirvalea infrawiTeli 

sxivebisaTvis talRis sigrZeebis intervalSi 800-950 nm. adamianis Tvali ver aRiqvams 

infrawiTel sxivebs. prostatis qsovilis infrawiTeli gamosxuleba xilulad 

gardaiqmneba CCD kameris gamoyenebiT. fotodiodidan gamosuli infrawiTeli sxivebi 

ganWolven ra prostatis qsovils xvdebian CCD kameraSi, romelic miRebul sxivebs 

gardaqmnis eleqtrul impulsebad. Sesabamisi gamosaxulebis vizualizacia xdeba 

kompiuteris monitorze. prostateqtomiis safuZvelze miRebuli masalebis 

infrawiTeli sxivebiT Seswavlis safuZvelze, Sesabamisi statistikuri kvlevebis 

Sedegad dadginda kiboTi daavadebuli prostatis qsovilisTvis prostatis qsovilSi 

gasuli infrawiTelis sxivebis intensivobaTa fardobebis (CCD kameraSi miRebuli 

maqsimaluri intensivobis fardoba minimalur intensivobasTan prostatis sxvadasxva, 

vizualurad saeWvo ubanze) e.w.  95%-iani ndobis intervalebi. dadginda, rom TiTqmis 

yvela, winaswar ucnob SemTxvevaSi Cvens mier miRebuli daskvnebi prostatis 

qsovilis simsivnuri daavadebis Sesaxeb daemTxva SemdgomSi Catarebuli 

citologiuri analizis Sedegebs.  

 

III. 1. samecniero forumebis muSaobaSi monawileoba 

ა) saqarTveloSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1     r. TevzaZe valutis gacvliTi kursis 

samizne zonaSi moTavsebis 

maTematikuri amocanebi 

19-21 seqtemberi, 2016, 

qarTul amerikuli 

universiteti 

moxsenebaTa anotacia qarTul enaze 

ganxiluli iyo gacvliTi kursis maTematikuri modelebi da masTan dakavSirebuli 

optimizaciis amocanebi. Gmartiv SemTxvevebSi naCvenebi iyo optimaluri 

intervenciebis droisa da moculobis analizuri da grafikuli gamosaxulebebi. 
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b) ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 Jandieri G.V., Takidze I.G. Peculiarities of the Second Order 

Statistical Moments of the 

Electromagnetic Waves Multiply 

Scattered in a Collisional 

Turbulent  

Magnetized Plasma 

EuCAP (10th European Conference 

on Antennas and Propagation) 

Davos, Switzerland, 10-15 April, 

2016. 

2 Jandieri G., Diasamidze J., 

Mchedlishvili N., Nemsadze I. 

Statistical characteristics of 

multiple scattered 

electromagnetic waves in the 

collision magnetized turbulent 

plasma 

WORLDCOMP 2016, July 25-28, 

Las Vegas, Nevada, USA. 

 

3 Jandieri G.., Diasamidze M., 

Takidze I., Tugushi N. 

Second order statistical moments 

of the phase fluctuations of 

scattered radiation in the collision 

magnetized plasma 

WORLDCOMP 2016, July 25-28, 

Las Vegas, Nevada, USA. 

 

4 Jandieri G., Diasamidze J., 

Diasamidze M., Nemsadze I.  

Statistical moments of scattered 

ordinary and extraordinary waves 

in the turublent plasma 

Progress In Electromagnetic 

Research Symposium (PIERS 

2016), August 8-11, 2016, 

Shanghai CHINA.  

 

5 Teimuraz Tsabadze One approach to solve some 

problems of management under 

uncertaintyO 

OOOctober 27-29, 2016 

Rome, Italy 

 

moxsenebaTa anotacia qarTul enaze 

1-4 moxsenebaTa krebsiTi anotacia: Seswavlilia scintilaciis efeqtebi dajaxebad,   

turbulentur magnitoaqtiur plazmaSi polarizaciis efeqtebis gaTvaliswinebiT.   

analizurad gamoTvlilia scintilaciis koeficienti,  sivrciTi speqtris 

simZlavris pirveli da meore momentebi plazmuri araerTgvarovnebebis dreifuli 

moZraobebis gaTvaliswinebiT ionosferosF E-fenSi. normirebuli scintilaciis 

koeficientis damokidebulebiT difraqciul parametrze naCvenebia scintilaciis 

gaZliereba-Sesustebis damokidebuleba araerTgvarovani plazmuri 
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araerTgvarovnebebis parametrebze.  dedamiwis polarul regionSi da maRali 

ganedebisTvis miRebulia scintilaciis minimumis Sesabamisi sixSireebi gabneuli 

„Cveulebrivi“ da „araCveulebrivi“ eleqtromagnituri talRebisTvis. kerZod, 

naCvenebia, rom 80 metri sigrZis mcire masStabiani plazmuri 

araerTgvarovnebebisTvis normirebuli scintilaciis minimumebisa da maqsimumebis 

periodi daaxloebiT 3 gradusia. 

miRebulia dabali sixSiris magnitohodrodinamikuli (mhd) talRebis dispersiuli 

Tanafardobebi. aseTi talRuri procesebis Seswavla ionosferos E-fenSi efuZneba 

moZraobis gantolebaTa sistemas holis efeqtis gaTvaliswinebiT. eleqtromagnituri 

talRuri SeSfoTebebis SeswavlisTvis ionosferos am areSi saWiroa neitraluri 

rosbis talRebisa da akustikuri gravitaciuli talRebis winaswar gamoricxva, rac 

SesaZlebelia kvazistatikuri da kvazigeostrofiuli pirobebis gamoyenebiT. miiReba 

moZraobis gantoleba, romelic aRwers nel, dabalsixSiriani mhd talRebis 

eleqtromagnitur efeqtebs.  am SemTxvevaSi denis simkvrive gamoisaxeba dinamovelis 

saSualebiT ganpirobebuli qarebis arsebobiT. ionosferos E-fenSi plazmuri 

komponentebi iqcevian rogorc pasiuri minarevebi.  neitraluri molekulebi 

waritaceben ionebs da amitom maT Soris dajaxeba SegviZlia ugulvebelvyoT.  

ganzogadebuli omis kanonis gamoyenebiT eleqtruli velis daZabuloba gamoisaxeba 

dinamovelis saSualebiT. Sedegad mhd miaxloebaSi vRebulobT meore rigis 

diferencialur gantolebas dinamovelisTvis.  brtyeli talRebisTvis igi daiyvaneba 

bikvadratul dispersiul gantolebaze, romelic aRwers nel mhd talRebs 

ionosferos E-fenSi. dispersiuli gantolebis analizi gviCvenebs,  rom ionosferos 

am areSi unda arsebobdes Semdegi talRebi: neli magnitobgeriTi da alvenis 

talRebi, helikoni, neli ciklotronuli talRa da dabali sixSiris kvazi ganivi 

alvenis talRa.  es ari axali tipis talRa, romlis arseboba SesaZlebelia E-fenSi. 

mhd miaxloebaSi gamovTvaleT dieleqtrikuli SeRwevadobis komponentebi,  

romlebic aRweren nel mhd talRebs dinamoareSi. Cvens mier SemuSavebuli 

originaluri meTodis gamoyenebiT warmodgenilia ionosferosE E-fenis (dinamoaris) 

stoqasturi Teoria. kompleqsuri geometriuli optikis miaxloebaSi, roca 

koncentracia sivrciTi koordinatebis SemTxveviTi funqciaa, miRebulia stoqasturi 

diferencialuri gantoleba fazis fluqtuaciisTvis.  sasazRvro pirobebis 

gamoyenebiT gamoTvlilia meore rigis statistikuri maxasiaTebeli - fazis 

korelaciuri funqcia.  eqsperimentul monacemebze dayrdnobiT ricxviTi 

gamoTvlebis Casatareblad warmodgenilia koncentraciis samganzomilebiani 

speqtraluri korelaciuri funqcia.   

5. naSromSi ganxilulia menejmentSi gadawyvetilebaTa miRebis procesis 

ganxorcielebis erTi midgoma arastandartul situaciebSi, roca sawyisi 

informacia arasakmarisia, xolo codna arasrulia. aseT SemTxvevebSi, rogorc wesi, 

aucilebelia eqspertebis Sefasebebis gaTvaliswineba, rasac mivyavarT jgufur 

gadawyvetilebaTa miRebis procesamde. es ukanaskneli Tavis mxriv saWiroebs 

alternativebis agregirebis problemis gadawyvetas. 
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SemoTavazebulia amgvari problemebis gadawyveta fazi simravleebis gamoyenebis 

gziT. warmodgenili midgoma detaluradaa ganxiluli. agreTve mocemulia misi 

realizaciis algoriTmi. motvanilia SemoTavazebuli meTodis praqtikuli 

gamoyenebis magaliTi.          

 

 

#3 saxeTa amocnobis gamoyenebiTi sistemebis ganyofileba 

* ganyofilebis gamge — t.m.d. goderZi leJava 

 ganyofilebis personaluri Semadgenloba: 

1. leJava goderZi, gany.Uufr – mT.mecn. Tan. akademiuri doqtori  

2. ananiaSvili gulaber, ufr. mecn. TanamSr. akademiuri doqtori 

3. TavdiSvili oTari, mT. mecn. TanamSr., akademiuri doqtori  

4. Todua Tea, mT. mecn. TanamSr., akademiuri doqtori  

5. Txinvaleli rafieli, ufr. mecn. TanamSr., akademiuri doqtori 

6. vardosaniZe angusi, ufr. mecn. TanamSr. 

7. javaxiSvili irakli, mecn. TanamSr., akademiuri doqtori 

8. kamkamiZe irina, mecn. TanamSr.  

9. mkrtiCiani eduardi, mecn. TanamSr.  

10. dalaqiSvili Tamari, programisti   

11. kandelaki merabi, wamyvani inJineri, akademiuri doqtori 

12. mestviriSvili amirani, wamyvani inJineri, akademiuri doqtori 

13. tyeSelaSvili omari, wamyvani inJineri, akademiuri doqtori  

14. oRliSvili beJani, wamyvani inJineri    

15. nodia SoTa, teqnikosi  

16. oniani daviTi, teqnikos-operatori 
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I. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT 

Sesrulebuli samecniero-kvleviTi proeqtebi  

(exeba samecniero-kvleviT institutebs) 

# 

Sesrulebuli proeqtis 

dasaxeleba mecnierebis 

dargisa da samecniero 

mimarTulebis miTiTebiT 

proeqtis xelmZRvaneli  proeqtis Semsruleblebi 

1 Cais foTlis SerCeviTi 

krefis `inteleqtualuri~ 

sistema. (gamoyenebiTi 

kibernetika). 

g.leJava kamkamiZe i., vardosaniZe a., 

mkrtiCiani e., 

dalaqiSvili T., 

oRliSvili b., kandelaki 

m., javaxiSvili  i., 

mestviriSvili a., nodia S. 

2 swrafi moqmedebis 

mimyoli sistema. 

(gamoyenebiTi kibernetika) 

g.leJava kamkamiZe i., vardosaniZe a., 

mkrtiCiani e., 

dalaqiSvili T., 

oRliSvili b., kandelaki 

m., javaxiSvili  i., 

mestviriSvili a., nodia S. 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

1) (sistema Seicavs teqnikur mxedvelobas, saborto kontrolers da uzrunvelyofs 

(laboratoruli testirebis Tanaxmad) nedleulis xeliT krefasTan miaxlovebul 

xarisxs). 

muSa jgufma orjer miiRo saerTaSoriso konversiuli fondis ISTC-s da STCU-s 

grantebi, romelTa farglebSi damuSavda axali Taobis Cais foTlis SerCeviTi 

krefis robotuli sistemis koncefcia. damuSavda, damzadda da laboratoriis 

pirobebSi gamoicada SerCeviTi krefis sacdel-sademonstracio sistema, romelmac 

saerTaSoriso eqspertebis maRali Sefaseba daimsaxura. 

koncefciis arsi SemdegSi mdgomareobs:  

a) manqanuri SerCeviTi krefis problemis gadasaWrelad tradiciul meqanikur 

saSualebebTan erTad gamoyenebulia optoeleqtronikis, eleqtronikisa da 

kibernetikis meTodebi da saSualebebi.  

b)  sistema Seicavs avtomaturi marTvis or qvesistemas. pirveli uzrunvelyofs 

sakrefi aparatis sivrcul stabilizacias, xolo meore - saWreli aparatis 

sanedleule fenaSi CaZirvis optimalur siRrmes. 

pirveli qvesistema Seicavs eleqtronul inklinometrs, xolo meore, teqnikuri 
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mxedvelobis sistemas, romelic Sedgeba naxevargamtaruli lazerebisa da 

fototranzistorebisgan. inklinometris da teqnikuri mxedvelobis sistemis 

gamosasvlelze miRebuli signalebis damuSaveba xdeba saborto kontrolerSi, 

romelic gamoimuSavebs Semsrulebeli meqanizmebis marTvis brZanebebs. es meqanizmebi 

moqmedeben erTmaneTisgan damoukideblad e. w. brastalones sqemiT. 

g) koncefciis Sesabamisad damuSavda, damzadda da plantaciis pirobebSi gamoicada 

mobiluri Sasi, romelsac minimumamde dahyavs reliefis uswormasworobebiT 

gamowveuli ryevebi, rac mniSvnelovania  teqnikuri mxedvelobis normaluri 

muSaobisaTvis. 

 

inklinometri 

 

lazerebis bloki 

 

 

fotomimRebebis bloki 
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„alan bredlis“  firmis kontroleri da kvebis komutatori 

 

 

sakrefi sistema gamosacdel stendze 
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sakrefi sistema specialur Sasze 

sistemis laboratorulma gamocdebma, agreTve kompiuterulma eqsperimentebma, 

romlebic xorcieldeboda specialurad Seqmnili saimitacio programebis 

gamoyenebiT, aCvenes rom koncefcia uzrunvelyofs nedleulis xarisxis mkveTr 

amaRlebas da xarisxis moqnili marTvis SesaZleblobas; produqciis 

TviTRirebulebis Semcirebas da konkurentunarianobis gazrdas; srulad aris 

gaTvaliswinebuli agroteqnikis moTxovnebi da ekonomikur da ekologiur 

mizanSewonilobasTan dakavSirebuli sakiTxebi. 

amJamad mimdinareobs muSaoba praqtikuli daniSnulebis sistemis Sesaqmnelad. 

pirobebi, romelSic es samuSaoebi xorcieldeba, Zalian Sors aris normalurisagan. 

 

praqtikuli daniSnulebis sistemis meqanikuri nawilis montaJi 

saWiro xelSewyobis pirobebSi samuSaoebis dasrulebas savaraudod dasWirdeba 10-15 

Tve. saTanado gadawyvetilebis miRebis SemTxvevaSi SesaZlebeli iqneba 2-3 

egzemplaris damzadeba, realuri plantaciis pirobebSi gamocda da Sedegebis 

dokumentireba, rac SesaZlebels gaxdis axali Taobis Cais SerCeviTi krefis 

manqanis farTo reklamirebas. 

2) mimdinareobs samuSaoebi swrafi moqmedebis mimyoli sistemis damuSavebis 

mimarTulebiT. kerZod muSavdeba eleqtromeqanikuri nawili da mmarTavi programa. 
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II. 1. publikaciebi: 

ა) saqarTveloSi 

 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 Лежава Г.Г., 

Камкамидзе И.Ш., 

Берикишвили З.И., 

Мкртычян Э.М., 

Канделаки М.К. 

Гипотеза о 

базовом 

операторе  

индуктивной 

логики, 

Georgian 

Engineering news 

N3 Tbilisi 3 

vrceli anotacia qarTul enaze 

warmodgenilia hipoTeza induqciuri logikis sabaziso  operatoris  Sesaxeb , 

romelic  mdgomareobs  mimdinare  sensoruli informaciis  SedarebaSi  im  

informaciasTan ,romelic  fiqsirebulia  inteleqtualuri  sistemis  mexsierebaSi.  

hipoTezis damadasturebel argumentebad ganxilulia evoluciuri  

zoofsiqologiidan da xelovnuri inteleqtis Sesaqmnelad Catarebuli  

gamokvlevebidan cnobili debulebebi.  midgoma, romelsac  efuZneba  hipoTeza, 

iZleva realur droSi  praqtikuli amocanebis  amoxsnisa  da  xelovnuri 

inteleqtis modelebis bunebriv inteleqtTan  miaxloebis  saSualebas. 

 

 

 

N4 biokibernetikuli sistemebis ganyofileba 

 

ganyofilebis gamge — besarion farcvania, biol. mecn. doqtori 

 

samecniero erTeulis personaluri Semadgenloba: 

 

besarion farcvania – ganyofilebis ufrosi-mTavari mecn. Tan.,  

Tengiz zorikovi- ufrosi mecnieri TanamSromeli  
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Tamar surgulaZe – mecnieri TanamSromeli  

Teimuraz gogolaZe – mecnieri TanamSromeli  

nino fonjaviZe - mecnieri TanamSromeli  

oTar kviJinaZe-wamyvani inJineri  

lia sanebliZe- ufrosi laboranti  

mzia WavWaniZe- ufrosi laboranti  

giorgi mamulaSvili – programisti 

 

I. 1.saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT 

Sesrulebuli samecniero-kvleviTi proeqtebi 

(exeba samecniero-kvleviT institutebs) 

I. 2. 

# 

Sesrulebuli proeqtis 

dasaxeleba mecnierebis 

dargisa da samecniero 

mimarTulebis miTiTebiT 

proeqtis xelmZRvaneli  proeqtis Semsruleblebi 

1 infrawiTeli gamosxvebis 

saSualebiT biologiuri 

qsovilebis 

araerTgvarovnobis 

dadgena. 

biologia;Ebiofizika 

biol. mecn doqtori 

besarion farcvania 

b. farcvania, 

n.fonjaviZe, 

T.gogolaZe, 

T.sulaberiZe, 

T.surgulaZe 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

Seswavlil iqna prostatis qsovilSi infrawiTeli sinaTlis SeRwevadobis talRis 

sigrZisagan damokidebuleba. amasTanave gamokvleul iqna sxvadasxva sisqis qsovilSi 

infrawiTeli sxivebis SeRwevadobis done. naCvenebia, rom prostatis qsovili 

gamWvirvalea infrawiTeli sxivebisaTvis talRissisgrZeebis intervalSi 800-950 nm. 

950-dan 1050 nm-mde SeiniSneba erTvari STanTqma, romlis Semdegac 1100 nm-ze 

ganWolvadoba ganicdis aRdgenas. eqsperimentebma aCvenes, rom prostatis 

qsovilisaTvis saukeTeso ganWolvadoba xdeba 850-900 nm intervalSi. adamianis 

Tvali ver aRiqvams infrawiTel sxivebs. prostatis qsovilis infrawiTeli 

gamosxuleba xilulad gardaiqmneba CCD kameris gamoyeenebT. fotodiodidan 

gamosuli infrawiTeli sxivebi, gaWolaven ra prostatis qsovils, xvdebian CCD 

kameraSi, romelic miRebul sxivebs gardaqmnis eleqtrul impulsebad, rac Tavis 

mxriv gadaecema leptops. Cvens mier damuSavebadi kompiuteruli programa 

uzrunvelyofs infrawiTeli gamoxulebis xilul gamosaxulebad gardaqmnas. 
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programa saSualebas iZleva: davakvirdeT infrawiTel gamosaxulebas onlain 

reJimSi, gadaviRoT suraTi an vawarmooT video Cawera. iq, sadac qsovilis sisqe 

erTgvarovania, prostatis infrawiTeli gamosaxuleba xasiaTdeba ganaTebulobebis 

daaxloebiT erTgvarovani intensivobebiT. 850-900 nm taRis sigrZis areebSi velis 

gavlena infrawiTeli gamosaxulebis formirebaze minimaluria. eqsperimentebSi 

gamoiyeneboda rogorc prostateqtomiis Sedegad miRebuli, iseve transureTraluri 

amokveTis Sedegad miRebuli masalebi. 

 

 

I. 3.saxelmwifo grantiT (rusTavelis fondi)dafinansebული 

samecniero-kvleviTi proeqtebi (exeba rogorc umaRles 

saganmanaTleblo, ise samecniero-kvleviT dawesebulebebs  

 

 

I. 4. 

# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTulebis 

miTiTebiT 

 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 axlo infrawiTel 

gmosxivebaze 

dafuZnebuli axali 

samedicino 

mowyobioba 

prostatis kibos 

adreul stadiaze 

vizualizaciisa da 

diagnostirebisaTvis

. 

onkologia 8-314 

 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

biol. mecn. 

doqtori besarion 

farcvania 

b. farcvania, 

T.sulaberiZe, g. 

petriaSvili. n. 

fonjaviZe, a. 

xuskivaZe, l. 

SoSiaSvili, o. 

cincaZe. q. CubiniZe 

gardamavali (mravalwliani) proeqtis etapis ZiriTadi Teoriuli da praqtikuli 

Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

proeqtis saboloo mizania Seqmnas prostatis kibos sadiagnostiko 

mowyobilobis muSa modeli, romlis muSaobis principi dafuZnebuli iqneba 

prostatis qsovilSi infrawiTeli sxivebis ganWolvadobis movlenaze. 2016 wlis 

ganmavlobaSi am mizniT Catarebuli eqsperimentebis ricxvi 180-s aWarbebs. nawili 
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eqsperimentebisa Catarebulia transureTraluri amokveTis Sedegad miRebul 

masalaze, nawili ki — prostateqtomiis Sedgad miRebul masalaze. 

eqsperimentebis qarga Semdegia: Tavdapirvelad xdeba pacients gamoklveva da 

diagnozis dadgena. am mizniT Tavdapirvelad pacientis venidan aiReba sisxli da 

xdeba prostatis specifikuri antigenis (PSA) dadgena. Tu es sidide aWarbebs 

normiszeda zRvars 4ng/ml, xdeba pacientis Semdgomi  gamokvleva.  kerZod, 

gansazRvruli drois intervalSi xdeba PSA-s ganmeorebiTi dadgena — aqvs Tu 

ara mas zrdis tendencia. am SemTxvevaSii dgindeba damatebiTi gamokvlevebi, 

kerZod, e.w. Digital Semowmeba da eWvis SemTxvevaSi biofsiis aReba. pirvelad aiReba 

12 wertili da xdeba biofstatatebis histo morfologiuri gamokvleva. dadebiTi 

pasuxis SemTxvevaSi pacients utardeba radikaluri prostateqtomia. operaciebi 

tardeboda rogorc Ria meTodiT, aseve — palaraskopiulad.  

uSualod prostateqtomiis Semdeg xdeba prostatis gamokvleva  infrawiTeli 

meTodis  saSualebiT.  infrawiTeli sxivebi ganWolavs mTlian prostatas da 

miiReba infrawiTeli gamosaxuleba. eqsperimentebis sxva seriaSi infrawiTeli 

sxivebis wyaros vaTavsebdiT uSualod prostataSi, ureTralur arxSi. sxivebis 

wyarod gamoiyeneboda an uSualod infrawiTeli diodi, an optikuri boWko 

gverdiTi naTebiT. 

eqsperimentebma gamoaaSkaraves, rom prostatis kiboiani qsovilis optikuri 

simkvrive infrawiTel areSi gacilebiT metia, vidre amave prostatis janmrTeli 

qsovilis optikuri simkvrive. prostatis infrawiTeli sxivebiT ganaTebis ori 

meTodis gamoyeneba ganpirobebulia realur pirobebSi prostatis ganaTebis ori 

scenarisagan.   erTerT SemTxvevaSi ganaTeba moxdeba uretridan, gamanaTeblis 

prostatis SuaSi moTavsebul kateterSi SeyvaniT. ganTebis meore scenari 

iTvaliswinebs gamanaTebeli infrawiTeli sxivebis wyaros organizms gareT — 

mucelTan moTavsebas.  

prostatis kibo xasiadeba sxvadasxva agresiulobiT, romelsac e.w. glisonis 

TanrigiT gansazRvraven.  5-10 Tanrigi warmoadgens saSiSroebas, radganac aris 

albaToba simsivniani kafsulis gareT gamosvlisa, misi migracia da metastazebis 

gaCena. eqsperimentebma aCvenes, rom rac ufro maRalia agresiuloba, miT ufro 

muqia kibovani warmonaqmnis infrawiTeli gamosaxuleba, e.i., miT metia optikuri 

simkvrive infrawiTeli gamosaxulebisa da piriqiT. infrawiTel sxivebSi 

gamokvlevis Semdeg prostata muSavdeba formalinSi misi Sedgomi 

histomorfologiuri gamokvlevebis mizniT. histomorfologia saSualebas iZleva 

davadginoT kibovani warmonaqmnis rogorc ganawileba prostatis qsovilSi, ise 

misi agresiuloba. am mizniT prostata iwoneba, izomeba sam proeqciaSi. 4 mm-iani 

bijiT urTierTperpendikularulad keTdeba seqciuri Wrilebi. TiToeuli 

anaTali iWreba 4 nawilad da inomreba marjvena, marcxena, wina da ukana 

nawilebad. seqciuri naWrebi ideba kasetebSi Semdgomi gatarebisa da 

momzadebisaTvis. xdeba TiToeuli anaTalis dokumentureba fotoTi. parafinis 

Casxmis Semdeg TiTeuli bloki iWreba mikrotomiT 4 mm-ian anaTlebad Semdgomi 



40 

 

damuSavebisa da SeRebvisaTvis. qsovilebi iRebeba hematoqsilin-eoziniT. 

mikroskopiuli kvleva mdgomareobs SemdegSi: morfologiuri stadiis 

dasadgenad xdeba qirurgiuli sazRvrebis (apeqsi, prostatis baza, marjvena da 

marcxena sazRvrebi) kvleva; Semdgom xdeba simsivnis zusti lokalizaciis 

dadgena, ris Semdegac histologiuri tipis kvleva da glisonis  Tanrigis 

mixedviT histologiuri gradaciis dadgena. xdeba prostatis qsovilSi simsivnis 

moculobis dadgena mm-Si. paTologiuri stadiis dadgena xdeba (pT NM)-iT:  

Seiswavleba kafsula misi darRvevis dadgenis mizniT, aseve xdeba vezikulebSi 

invaziisa da metastazirebuli limfuri kvanZebis raodenobis dadgena. amas 

garda, xdeba perinrevuli, sisxlZarRvovani invaziis dadgena.  

 amis Semdeg histomorfologiuri kvlevis Sedegebi Sedardeba infrawiTeli 

metodiT dadgenil SedegebTan. aRsaniSnavia, rom am ori meTodiT miRebuli 

Sedegi srul TanxvedraSi aris erTmaneTTan. e.i. histo  morfologiuri Sedegebi 

adasturebs infrawiTeli kvlevebis Sedegebs kibovani warmonaqmnebis 

adgilmdebareobis Sesaxeb.  

am kvlevebis garda, paralelurad Catarda kvlevebi  kompiuteruli programis 

Seqmnis mizniT. CCD kameridan gamosul informacias ganaTebulobaTa 

intensivobebis Sesaxeb  programa yofs 256 sxvadasxva doned intensivobaTa 

ganaTebulobis (sikaSkaSis) mixedviT. 0-vani Tanrigi mieniWeba sruliad “bnel” 

gamosaxulebas — es Seesabameba idealizirebul situacias, rodesac 

infrawiTeli sxivebi sruliad STainTqmeba prostatis qsovilis mier da igi ar 

Sedis CCD kameraSi. amis sapirispirod, Tanrigi 255 Seesabameba idealizirebul 

situacias, rodesac prostata saerTod ar STanTqavs infrawiTel sxivebs da 

gamosxivebis wyarodan wamosuli gamosxiveba daubrkoleblad Sedis CCD 

kameraSi. programa gulisxmobs operatoris (eqimis) Carevasac.  kerZod, rodesac 

kompiuteris ekranze prostatis infrawiTel gamosaxulebaze saWiroa saeWvo 

adgilebis moniSvna da maTze programis saSualebiT saTanado kodis miniWeba. 

janmrTel adgilebs mieniWeba sxva kodi. amis Semdeg programa avtomaturad 

gamoiTvlis TiToeuli moniSnuli aris TiToeuli wertilis Sesabamisi 

ganaTebulobis intensivobas, gamoiTvlis maT saSualos. igive moxdeba 

janmrTeli ubnebisTvisac da programa gamoiTvlis saSualo mniSvnelobaTa 

fardobas mocemuli prostatisaTvis. mocemuli ricxvi inaxeba programis 

mexsierebaSi. aRniSnuli procedura meordeba yvela momdevno prostatisaTvis, 

ris Semdegac programis mexsierebaSi grovdeba fardobaTa mimdevroba, romelic 

tolia Catarebuli eqsperimentTa ricxvisa. amis Semdeg programa gamoiTvlis e.w 

90%, 95% da 99%-ian ndobis intervals. Tu momdevno axali ucnobi diagnozis 

prostata Semowmdeba infrawiTeli meTodiT, programa gamoiTvlis zemoT 

miTiTebul intensivobaTa fardobas da Seadarebs mas ndobis interval(ebs).  Tu 

miRebuli farodbis mniSvneloba “Cavardeba” romelime ndobis intervalSi 

(vTqvaT, 95%-ian intervalSi), maSin 95%-iani albaTobiT  SeiZleba vamtkicoT, rom 

es prostata aris kibovani (rasac daadasturebs aseve histomorfologiuri 
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kvleva). amas garda, programa saSualebas iZleva prostatis infrawiTeli 

gamosaxuleba damuSavdes feradi reJimiTac, sadac sxvadasxva agresiulobis 

kibovan warmonaqmns programa mianiWebs sxvadasxva fers. 

 

II.2. publikaciebi: 

ბ) ucxoeTSi 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 b. farcvania, 

T.sulaberiZe, a. 

xuskivaZe, 

l.SoSiaSvili, q. 

CubiniZe.  

Infrared light enables 

visualization of the 

prostate carcinoma 

after radical 

prostatectomy. 

“Oncology 

Discovery” 

2016, 

V 4 #2. doi: 

10.7243/2052-

6199-4-2 

HOAJ, India, 

herbert Open aAcess 

Journal 

5 

2 b. farcvania, T. 

sulaberiZe, a. 

xuskivaZe, 

l.SoSiaSvili, q. 

CubiniZe. 

Near Infrared 

transilluminatiion 

detection of Prostate 

 carcinoma in  vitro. 

Journal Cancer Sci. 

Ther. 

2016, V8: #9 

(suppl) 

DOI: 

10.4172/1948-

5956.C1.084 

herbert Open aAcess 

Journal, Japan 

3 

3 b. farcvania,                

T. sulaberiZe,        

a. xuskivaZe,              

l. SoSiaSvili, 

q. CubiniZe. 

Near Infrared 

transilllumiantion 

technology  as 

aditional tool for 

prostate cancer  

deection  in vitro  

after prostatectomy. 

International Journal  

of research Studies  

in Medical  and 

Health  Scineces  

V1, #1 pp/. 34-38 Sryahwa publications, 

India 

5 



42 

 

vrceli anotacia qarTul enaze 

prostatis kibos lokalizaciis, gradaciis da identifikaciis saqmeSi imijingis 

meTodebs eniWeba gadamwyveti roli. Tumca prostatis kibos diagnostirebis 

imijingis arsebuli meTodebi uaRresad rTulia da masTanave — nawilobriv 

invaziuri. arsebuli meodebis sisustea isic, rom maT ar ZaluZs prostatis kibos 

deteqtireba adreul stadiaze. amrigad, imijingis meTodebisaTvis mTavari gamowveva 

prostatis kibos deteqtirebaSi aris martivi da arainvaziuri meTodis SemuSaveba, 

romelsac SeeZleba moaxdinos uRresad mcire zomis kibovani warmonaqmnis 

deteqtireba.  

aqedan gamomdinare, mocemuli samuSaos mizans warmoadgenda gveCvenebina 

infrawiTeli gamosxivebis gamoyenebis SesaZlebloba prostatis kibos in vitro 

deteqtirebisaTvis.  

meTodika: eqsperimentebi tardeboda radikaluri prostateqtomiis Sedegad miRebul 

prostatebze. ganaTebis wyarod aiReboda infrawiTeli diodebi. gadioda ra 

prostatis qsovilSi, infrawiTeli sxivebi xvdeboda e.w muxtTan Sewyvilebul 

mowyoblobaSi — CCD kameraSi, romelic mierTebuli iyo leptopTan, sadac 

miiReboda prostatis infrawiTeli gamosaxuleba. 

Sedegebi: arakibovan prostataSi gasuli infrawiTeli sxivebis intensivoba 

homogenuria. kibovan warmonaqmnSi gasuli infrawiTeli sxivebis intensivoba 

naklebia, vidre igive prostatis arakibovan qsovilSi gasulisa. amrigad, kibovani 

warmonaqmni difrencirdeba, rogorc muqi laqebi naTel fonze. specialurd 

Seqmnili kompiuteruli programa aanalizebs da amuSavebs intensivobaTa 

ganawilebas, gamoyavs maTi saSualoebis fardoba da adgens daavadebulobis 

xarisxs. 

daskvna: miRebuli ASedegebi imeds iZleva, rom isini momavalSi SeiZleba 

gamoyenebul iqnas prostatis kibos diagnostikaSi. 

 

 

III. 1. samecniero forumebis muSaobaSi monawileoba 

ა) saqarTveloSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 
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1 a.xuskivaZe prostatis kibos 

vizualizacia swori 

nawlavis gavliT 

infrawiTeli tomografiis 

gamoyenebiT  

me-10 poliprofiluri 

samedicino konferencia 

”klinikuri praqtikis 

serTaSorisi 

standartebi”bakuriani, 13-

21 Tebervali 2016 w 

2 b. farcvania infrwiTeli tomogrfia 

prostatis kibos 

diagnostikaSi 

qarTul-ebrauli 1-li 

urologiuri kongrsi 

,,FRIENDS of GEORGIA” 

Tbilisi, 17 aprili 2016w 

3 

 

q. CubiniZe Near Infrared vizualization of 

Prostate cancer  cells Using  Gold 

Nanorode  Conjugated 

Fluorescent  Dye  complex. 

4th Internwtional conference  

“Nanotechnologies”  Nano-2016, 

Tbilisi, Georgia  

moxsenebaTa anotacia qarTul enaze 

oqros nanonawilakebis funqcionireba fluorescenciul saRebavebTan erTad mTel 

rig saSualebebs iZleva mravali kvlevisaTvis. es maT warmogvidgens mosaxerxebel 

saSualebad biologiur kvlevebSi gamoyenebisaTvis. kerZod, SesaZlebelia maTi 

gamoyeneba iseTi daavadebebis diagnostirebisaTvis, rogoricaa kibo. Cven vTavazobT  

in vitro demonstrirebas im SesaZleblobisa, romelic gaaCnia oqros 

nanonawilakebis da infrawiTeli  fluorescenciuli saRebavis kompleqss, raTa 

moxdes prostatis kibovani ujredebis vizualizacia da romelsac eqneba efeqturi 

kontrasuli agentis funqcia. aRniSuli kompleqsi (nano nawilakebi + saRebavi) 

Segvyavda biofsiis Sedegad miRebul prostatis qsovilSi. es qovili Semdeg 

eqspozirdeba TvalisaTvis uxilavi infrawiTeli sxivebis mimarT. am sxivebs gaaCnia 

unari ganWolos biologiuri qsovili. rodesac sxivi aRwevs aRniSnul kompleqss, 

saRebavi axdens sinaTlis gamosxivebas — fluorescencias, romelic daiWireba 

deteqtoris an CCD kameris saSualebiT. orive nivTiereba  — infrawiTeli saRebavi 

3,3′-dieTiltiatrnkarbocilanini da oqros nanonawilakebi, romlis RerZuli 

diametri 10 nm-ia, xolo gaswvrivi diametri 40 nm, SeZenil iqna sigma-aldriCis 

firmidan.  eqsperimentulad naCvenebi iqna, rom kompleqsi midrekilia ganlagdes 

porstatis kibovani ujredebis maxloblobaSi (saeWvo adgilebi winaswar iqna 

dadgenili histomorfologiuri gamokvleveboT). oqros nanonawilakebi dramatulad 

aZliereben fluorescenciuli infrawiTeli gamosxivebis intensivobas. amis mizezia 

oqros nanoawilakebis plazmoiduri velisa da fluorecenciuli saRebavis 

dipoluri momentebis urTierTqmedeba. naCvenebia, rom oqros nanonawilakebis 

eleqtrul muxts da manZils am nawilakebsa da saRebavs Soris didi gavlena aqvT 

fluorescenciis intensivobaze. zemoT aRniSnuli fluorescenciis  gaZliereba 

didad aris damokidebuli lazeris aRgznebis tallRis sigrZeze. fluorescenciis 

gaZliereba, gamowveuli oqros nanonawilakebisa da saRebavis kompleqsis SeqmniT, 
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iZleva misi biomolekulur markerad gamoyenebis saSualebas. es meTodi SeiZleba 

gamoyenebul iqnas prostatis kibos adreul stadiaze vizualizaciisaTvis. 

 

b) ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 b. farcvania Near Infarred Transillumination 

detection of prostate carcinoma 

in vitro 

12thWorld Cancer Coference, 

September 26-28, London, UK 

moxsenebaTa anotacia qarTul enaze 

prostatis kibosagan sikvdilianobas me-2 adgili uWiravs msoflioSi filtvis 

kiboTi gardacvalebis Semdeg. prostatis kibos imijingis arsebuli meTodebia 

magneto-rezonansuli meTodi da pozitronis emisiis meTodi. Tumca, maTi mTavari 

sisustea is, rom maT ar SeuZlia moaxdinos mcire moculobis simsivneebis 

deteqtireba. amis garda, es meTodebi moiTxovs uarResad maRali kvalifikaciis 

mqone eqimisa da radiologis arsebobas, romlebsac ZaluZT kompiuteuli Sedegebis 

wakiTxva da gaanalizeba. es garemoeba iyo axali meTodikis Ziebis mTavari 

mamoZravebeli Zala.  

mocemul samuSaoSi Cveni naCvenebi axlo infrawiTeli gamosxiveba SeiZleba 

gamoyenebul iqnas prostatis simsivnis vizualizaciiisaTvis  in vitro. 

eqsperimentebi tardeboda prostatis radikaluri amokveTebis Semdeg. qirurgiuli 

operaciis Semdeg prostata gamoikvleoda infrawiTeli meTodiT. miiReboda 

transiluminaciuri gamosaxulebebi. am mizniT prostata naTdeboda infrawiTeli 

fotodiodebiT 850-920 nm talRis sigrZeSi. infrawiTeli gamosaxuleba daiWireboda 

kompiuterTan mierTebuli CCD kameriT.  kibovan da arakibovan qsovilebSi gasuli 

infrawiTeli sxivebis intensivobebi mniSvnelovnad gansxvavdeba erTmaneTisgan. 

damuSavebuli komputeruli programa aanalizebs da inaxavs mexsierebaSi calkeuli 

eqsperimentis monacemebs intensivobaTa fardobis Sesaxeb. statistikurad saimedo 

raodenobis eqsperimentebis dagrovebis Semdeg programa gamoiTvlis 95%-ian ndobis 

intervals. SemdgomSi, axali, ucnobi prostatis analizisas gamoiTvleba am 

prostatisaTvis intensivobaTa fardoba.  programa adაrebs am ricxvიs ndobis 

intrvals da Tanxvedris SemTxvevaSi saSualebas iZleva 95 proცentiani albaTobiT 

daadginos prostatis kiboTi daaვadebuloba.   
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amas garda b. farcvania monawileobs rusTavelis fondis #FR/617/7-270/13 grantSi 

“qarTuli endemuri jiSis yurZnis — saferavisagan miRebuli flavinoidebis gavlena  

virTagvebSi kainis mJaviT gamowveul epilefsiis Sedegad tvinis disfunqciaze”, 

romelic exeba flavinoidebis gavlenas epliefsiis prevenciaSi. igi Tanaavtoria 

moxsenebebisa: 1) adreuli postnatanuli kveba qarTuli endemuri jiSis yurZnis 

saferavis flaminoidebiT amcirebs epilefsiuri aqtivobebis sixSires da 

xangZlivobas  hipokampis CA1 velSi; 2) qarTuli endemuri jiSis yurZnis saferavis 

flaminoidebis gavlena daswavla/mexsierebis maxasiaTeblebze da BrdU pozitiur 

ujredTa ricxvze Gyrus Dentatus-saTvis kainis mJaviT inducirebul virTagvis modelur 

epilefsiaSi.  isini moxsenda  meore saerTaSoriso konferencias epilefisia da misi 

mkurnaloba, 20-21 oqtomberi, romi, italia. 

damatebiTi masala ufrosi mecnierი TanamSromlis Tengiz zorikovis kvlevebis 

Sesaxeb: 

adamianis mxedvelobiT sistemaSi informaciis damuSavebis meqanizmebis Seswavla    

 

gasul wels, rodesac Cven vagrZelebdiT adamianis vizualuri sistemis 

Seswavlas, eqsperimentebSi viyenebdiT meTodologias, romelic Cven mier iyo 

SemuSavebuli da warmatebiT gamoyenebuli delfinebis sonaruli sistemis 

gamosakvlevad (http://arxiv.org/abs/1312.7774). 

adamianebze cdebis Casatareblad Seqmnili iyo ori kompiuteruli programa, ris 

saSualebiTac uzrunvelyofili iyo eqsperimentebis srulad avtomatur reJimSi 

Catareba. meTodikis Tanaxmad, yoveli cdis sawyis etapze erTmaneTs vadarebdiT 

vizualuri parametrebis wyvilebad dayofil kombinaciebs. niSanTvisebaTa TiToeuli 

wyvilisaTvis tardeboda sami eqsperimenti: amaTgan  pirveliwarmoadgenda ZiriTads, 

xolo momdevno ori sakontrolos. yoveli maTgani Seicavda or nawils. pirvel, anu 

daswavlis fazaSi, kompiuteris monitoris centrSi adamians Tanmimdevrulad da 

Tanabari albaTobiT miewodeboda ori sxvadasxva suraTi. suraTebis eqspoziciis dro 

da miwodebebs Soris drois intervali Seadgenda 0.6 wams. erTerTi, pirobiTad 

“dadebiTi” suraTis gamoCenaze cdis pirs unda daeWira TiTi Rilak “Enter”-ze. Tu es 

xdeboda suraTis eqsponirebis droSi (0.6 w.), warmoiqmneboda reaqciis sisworis 

damadasturebeli mokle xmovani signali. Rilakis daWera meore, pirobiT “uaryofiT” 

suraTze rCeboda xmovani signalis gareSe da iTvleba Secdomad. uSecdomo reaqciebis 

miRwevis Semdeg, eqsperimentis meore nawilSi adamians “dadebiT” da “uaryofiT” 

suraTebTan igive wesiT damatebiT miewodeboda erTi an ori testuri suraTi. testur 

suraTebze Rilakis daWeras ar axlavda xmovani signali. daskvnebi keTdeba testur 

suraTebze adamianis reagirebis safuZvelze. 

delfinebisgan gansxvavebiT, adamiani cdebis meore nawilSi cvlida reaqciebs 

testur suraTebze sul ramodenime wardgenis Semdeg. am garemoebam SeuZlebel gaxada 
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statistikurad damajerebeli daskvnebis gamotana. problema gadawyvetili iyo cdebis 

pirvel nawilSi “dadebiTi” da “uaryofiTi” suraTebis wardgenis procesis 

mniSvnelovnad gaxangrZlivebiT (30-40 aTasamde). am pirobam adamianis pasuxebs SesZina 

refleqtoruri xasiaTi, ramac sabolood migvaRebina testur suraTebze 

statistikurad damajerebeli pasuxebi. 

 

qvemod wardgenil eqsperimentebSi Cven daviwyeT 

Tandayolili da SeZenili niSanTvisebebis Sedareba. 

feri da aso 

ZiriTadi eqsperimenti 

am eqsperimentSi Sedarebulia Tandayolili niSanTviseba feri da SeZenili asos 

gamosaxuleba. rogorc naCvenebia sur. 1-ze, cdis pirvel nawilSi suraTebi 

gansxvavdeba feriTa da asoebiT. “dadebiTi” suraTi – lurji B, “uaryofiTi” – 

wiTeli A. testuri suraTebi Seicaven am niSanTvisebebis gadajvarebul kombinaciebs: 

pirveli testuri – lurji A, meore – wiTeli B.   BB 

sainteresoa adamianis reaqciebi cdis meore nawilis dasawyisSi. igi aWers Rilaks 

pirveli testuri suraTis gamoCenaze, da damajereblad aignorirebs meores. wina 

wlis dadgenili strategiis mixedviT, es niSnavs, rom cdis dasawyisSi pirveli 

testuri suraTi aRiqmeba adamianis mier, rogorc “dadebiTi”. is saerTo, rac 

akavSirebs “dadebiT” da pirvel testur suraTs — aris feri. Sesabamisad, es niSnavs, 

rom daswavlis dros vizualuri sistema operirebda ZiriTadad feriT.  

 

 

1. “dadebiTi” suraTi; 2. “uaryofiTi” suraTi; 3. pirveli testuri suraTi; 4. meore 

testuri suraTi 
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sur.1. adamianis mier cdis dinamikaSi Rilakze daWeris procenti (am da danarCen 

suraTebSi naCvenebia mxolod cdis meore nawilis reaqciebi). grafikis yoveli 

wertili asaxavs daWeris procents suraTis aT Tanmimdevrul miwodebaze. 

danarCen grafikebSi gamoiyeneba demonstrirebis igive xerxi. 

 

asos cvlilebam ar moaxdina gavlena “dadebiTi” suraTis imijze pirvel testur 

suraTSi. rogorc aRiniSna adre, xmovani signali warmoiqmneboda mxolod “dadebiT” 

suraTze Rilakis daWerisas. Sesabamisad, Rilakis daWera testur suraTze aRiqmeboda 

adamianis mier, rogorc Secdoma. rogorc Cans grafikidan, daWeris reaqciebi pirvel 

testur suraTze TandaTanobiT qreba, rac imas niSnavs, rom meore parametri (aso) 

TandaTanobiT irTveba analizSi (gadawyvetlebis miRebaSi). sabolood, es mTavrdeba 

pirveli testuri suraTis sruli ignorirebiT, misi 70 wardgenis xarjze. Catarebuli 

cdis Sedegi gvaZlevs saSualebas davaskvnaT, rom gaanalizebuli parametrebi — 

„feri“ da  „aso“, damoukideblad aRiqmeba adamianis mier da Tandayolili 

niSanTviseba — “feri” dominirebs SeZenil niSanTviseba “asoze”. 

unda aRiniSnos, rom es daskvna gakeTda cdis Catarebis garkveul pirobebSi. 

SeuZlebelia imis mtkiceba, rom igive Sedegi dadgeboda nebismieri sxva ferisa da 

asosTvis. amis gasakontroleblad damatebiT Catarda ori sakontrolo eqsperimenti. 

 

pirveli sakontrolo eqsperimenti 

am eqsperimentis daswavlis nawilSi adamians gasarCevad miewodeboda mwvane C, 

rogorc “dadebiTi” suraTi, damwvaneve O, rogorc “uaryofiTi” (sur. 2). anu, orive 

suraTi iyo erTi ferisa da, Sesabamisad, gadamwyveti faqtoris rols am SemTxvevaSi 

asrulebda mxolod asoebis gamosaxuleba. feri ki, romelic iyo gamovlenili wina 

eqsperimentSi, rogorc dominanturi, gaxda gamousadegari. testur suraTSi 

gadamwyveti faqtori iyo igive, rac „dadebiTSi“, xolo cdis wina nawilSi 

gamousadegari faqtori — feri, icvleboda (narinjiferi C). Tu adamiani daaWerda 

Rilaks testur suraTze, es iqneboda imis maniSnebeli, rom ZiriTad eqsperimentSi 

naCvenebi feris dominireba pirobiTi xasiaTisaa. da piriqiT, testuri suraTis 

ignorirebis SemTxvevaSi dadasturdeboda Tandayolili niSanTvisebis feris 

dominantoba SeZenil niSanTviseba — asoze eqsperimentis zRvrul pirobebSic. 

 

 

1. “dadebiTi” suraTi; 2. “uaryofiTi” suraTi; 3. testuri suraTi 
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სურ. 2.adamianis mier cdis dinamikaSi Rilakze daWeris procenti. 

rogorc grafikidan Cans (sur. 2), adamiani damajereblad ignorirebda testur 

suraTs, rac adasturebs imas, rom feris asoze dominantoba aris adamianis 

mxedvelobiTi sistemis fundamenturi Tviseba. adamiani, upirveles yovlisa, mainc 

akvirdeba fers miuxedavad imisa, rom ar iyenebda am niSanTvisebas eqsperimentis 

daswavlis nawilSi. 

 

miuxedavad imisa, rom meore sakontrolo eqsperimentebis 
Sedegebi maRali albaTobiT prognozirebadia, Cven mainc 
vatarebdiT maT, Tundac imitom, rom wyvilebad Sesadarebeli 

niSanTvisebebis mimarT sruli simetria yofiliyo daculi.   

 

meore sakontrolo eqsperimenti 

 

 

1. “dadebiTi” suraTi; 2. “uaryofiTi” suraTi; 3. testuri suraTi 
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sur. 3.adamianis mier cdis dinamikaSi Rilakze daWeris procenti. 

rogorc Cans suraTidan (sur.  3), stimulebis sawyisi wyvili gansxvavdeba marto 

feriT  („dadebiTi“ - mwvane P, „uaryofiTi“ – narinjisferi P). testuri suraTi  igive 

ferisaa, rac „dadebiTi“ (pirveli fazis gadamwyveti faqtori), xolo gansxvavdeba 

asoTi (mwvane O). rogorc mosalodneli iyi,  cdis meore fazis dasawyisSi testuri 

suraTi, miuxedavad gadamwyveti faqtoris — „asos“  Secvlisa, damajereblad aRiqmeba 

adamianis mier, rogorc „dadebiTi“, rac damatebiT adasturebs feris dominantobas 

asos gamosaxulebasTan SedarebiT.  testur suraTze adamianis „dadebiTi“ reaqciebis 

siswore ar dasturdeboda xmovani signaliT, ramac gamoiwvia am reaqciebis Caqroba am 

suraTis 70 wardgenaSi. 

 

radgan danarCeni parametrebis analizi xdeboda analogiur 
eqserimentebSi, Cven mokled aRvwerT miRebul Sedegebs da 

gamotanil daskvnebs. 

 

zoma da aso  

am Tavis ZiriTad cdaSi garkveulad gamokveTilia Sedarebuli niSanTvisebebis 

damoukidebloba da zomis dominantoba asoze (sur. 4). xolo sakontrolo 

eqsperimentebSi ki es daskvna ar dasturdeba (sur. 5, 6). msgavsi Seferxeba moxda wina 

wlis eqsperimentebSi, sadac Seiswavleboda zomisa da formis Tanafardoba. am 

niSanTvisebaTa Soris arc damoukidebloba da arc erTerTi maTganis dominireba ar 

iyo gamovlenili. ar unda iyos gasakviri, rom formasa da zomas Soris gamoikveTa 

garkveuli damokidebuleba. zoma xom formis Semadgenel nawilad SeiZleba iyos 

ganxiluli. rac Seexeba qvemoT moyvanil ZiriTad eqsperiments, aq, rogorc Cans, 

gavlena iqonia formaSi Caqsovilma asom, rogorc SeZenilma niSanTvisebam.   
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ZiriTadi eqsperimenti 

 

 

1. “dadebiTi” suraTi; 2. “uaryofiTi” suraTi; 3. pirveli testuri suraTi; 4. meore 

testuri suraTi 

 

 

sur. 4. adamianis mier cdis dinamikaSi Rilakze daWeris procenti 

 

 

pirveli sakontrolo eqsperimenti  

 

 

1. “dadebiTi” suraTi; 2. “uaryofiTi” suraTi; 3. testuri suraTi 
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sur. 5. adamianis mier cdis dinamikaSi Rilakze daWeris procenti 

meore sakontrolo eqsperimenti 

 

 

1. “dadebiTi” suraTi; 2. “uaryofiTi” suraTi; 3. testuri suraTi 

 

 

 

sur.6. adamianis mier cdis dinamikaSi Rilakze daWeris procenti. 

 

feri da mimarTuleba  

ZiriTadi eqsperimenti 
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1. “dadebiTi” suraTi; 2. “uaryofiTi” suraTi; 3. pirveli testuri suraTi; 4. meore 

testuri suraTi 

 

 

sur. 7.adamianis mier cdis dinamikaSi Rilakze daWeris procenti. 

rogorc Cans grafikidan (sur. 7), feri da isris mimarTuleba damoukideblad 

aRiqmeba adamianis mier, da feri dominirebs am wyvilSi („dadebiTi“ reaqciebi mesame 

testur suraTze cdis dasawyisSi). „dadebiTi“ reaqciebis Caqrobas (mimarTulebis 

CarTvas analizSi) dasWirda testuri suraTis 70-mde miwodeba.  

 

pirveli sakontrolo eqsperimenti 

 

1. “dadebiTi” suraTi; 2. “uaryofiTi” suraTi; 3. testuri suraTi 

 

 

 

sur. 8.adamianis mier cdis dinamikaSi Rilakze daWeris procenti. 

am cdis (sur. 8) testur suraTSi SenarCunebulia isris mimarTuleba 

(gamovlenilia, rogorc meorexarisxovani  niSanTviseba wyvilSi) da Secvlilia feri 
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(wina eqsperimentSi gamovlineli rogorc „dominanturi“). testuri suraTis ignorireba 

adasturebs feris dominirebas mimarTulebaze. 

meore sakontrolo eqsperimenti 

 

1. “dadebiTi” suraTi; 2. “uaryofiTi” suraTi; 3. testuri suraTi 

 

 

sur. 9. adamianis mier cdis dinamikaSi Rilakze daWeris procenti. 

am eqsperimentSi sawyis wyvilSi gadamwyveti faqtori iyo dominanturi 

niSanTviseba feri. testur suraTSi feri SenarCunebulia, xolo mimarTuleba 

Secvlili. cdis Sedegi (sur.9) adasturebs feris dominantobas mimarTulebasTan 

SedarebiT. „dadebiTi“ reaqciebis Casaqrobad saWiro gaxda testuri suraTis 90-mde 

wardgena. 

 

 

#5 gamoTvliTi teqnikis elementebisa da nanomasalebis ganyofileba 

ganyofilebis gamge daviT jiSiaSvili, fmmd 

 

samecniero erTeulis personaluri Semadgenloba: 

d.jiSiaSvili, gany.ufrosi, mT.mec.Tan. 

S.kekutia, mT.mec.Tan 

z.SiolaSvili, uf.mec.Tan 

n.CxaiZe, uf.mec.Tan 
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r.koxreiZe, uf.mec.Tan 

n.maxaTaZe, uf.mec.Tan 

t.gavrilenko, mec.Tan 

n.gvaTua, mec.Tan 

g.mumlaZe, mec.Tan, swavluli mdivani 

a.jiSiaSvili, uf.mec.Tan 

j.marxulia, mec.Tan 

o.kviciani, mec.Tan 

g.nakaSiZe, wamy.inJ 

n.namoraZe, wamy.inJ 

d.suxanovi, wamy.inJ 

i.mrevliSvili, wamy.inJ 

b.buaZe, mec.Tan. 

m.SogiraZe, mec.Tan (0,5 St). 

 

I. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT 

Sesrulebuli samecniero-kvleviTi proeqtebi  

(exeba samecniero-kvleviT institutebs) 

# 

Sesrulebuli proeqtis 

dasaxeleba mecnierebis 

dargisa da samecniero 

mimarTulebis miTiTebiT 

proeqtis xelmZRvaneli  proeqtis Semsruleblebi 

1 samedicino daniSnulebis 

magnituri nanonawilakebis 

sinTezi 

Salva kekutia n.CxaiZe, v. 

miqelaSvili, 

j.marxulia, 

l.sanebliZe, r. 

TaTaraSvili 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 
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praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

magnituri nanosiTxis sinTezisas didi mniSvneloba eqceva nanonawilakebis 

zomebs. zomebi unda iyos homogenuri, unda  gaaCndes mcire gadaxra saSualo 

zomidan. Cvenamde arsebuli dispergirebis meTodebi nawilobriv uzrunvelyofda 

dispergirebis misaReb xarisxs. maRali xarisxis uzrunvelsayofad Cven mivmarTeT 

eleqtrohidravlikur efeqts (iutkinis efeqti). am mizniT damzadda  

eleqtrohidravlikuri  danadgari. Tanaxmadmerxevi nimuSis magnetometruli VSM 

gazomvebisa, magnituri amTvisebloba izrdeba eleqtrohidravlikuri efeqtis 

gamoyenebiT. aseve, aRmoCnda, rom saukeTeso sorbciis unariT xasiaTdeba 

eleqtrohidravlikuri meTodiT damuSavebuli magnituri siTxe. anu sxva sityvebiT 

rom gamovxatoT, Cvens mier Seqmnili danadgaris meSveobiT SesaZlebeli xdeba 

magnetitis myari marcvlebis homogenizacia siTxeSi da Sedegad ufro 

maRaldispersiuli magnituri siTxis miReba. unda aRiniSnos, rom iutkinis efeqtis 

gamoyeneba nanonawilakebis sinTezisaTvis msoflio praqtikaSi pirvelad 

ganxorcielda Cvens mier. amdenad, Cvens mier Seqmnili iutkinis efeqtze 

dafuZnebuli eleqtrohidravlikuri  danadgari Tavisuflad  gaxdeba komerciuli 

daniSnulebis. 

arsebobs teqnologiuri gamowveva nnw-ebis zomis, formis, stabilurobisa da 

dispersiulobis kontrolis mxriv sasurvel gamxsnelebSi. magnituri rkinis oqsidis 

nnw-ebs gaaCnia  zedapiri moculobaze Sefardebis didi mniSvneloba da amitom   

flobs maRal zedapirul energiebs. Sesabamisad, zedapiruli energiis Semcirebis 

mizniT isini  miiswrafvian agregaciisaken. ufro metic, SiSveli rkinis oqsidis nnw-

ebi xasiaTdeba maRali qimiuri aqtivobiT da advilad iJangebian haerSi 

(gansakuTrebiT magnetiti), rac zogadad ganapirobebs  magnetizmisa da 

dispersiulobis gauaresebas. amgvarad, zedapiris xelsayreli safariT 

uzrunvelyofa da zogierTi efeqturi dacvis strategiis SemuSaveba rkinis oqsidis 

nnw-ebis stabilurobis SesanarCuneblad aris Zalian mniSvnelovani, risi 

ganxorcielebac iyo Cveni mizani. aRsaniSnavia, rom praqtikulad mTel rig 

SemTxvevebSi damcavi garsacmi uzrunvelyofs ara marto nnw-ebis stabilizacias, 

aramed SeiZleba gamoyenebul iqnas maTi Semdgomi funqcionalizaciisTvis. 

ase rom, Cven ZiriTad yuradReba gavamaxvileT  rkinis oqsidis nnw-ebis Seqmnis 

daxvewaze da miRebis sxvadasxva strategiaze, zedapirulad sxvadasxvanairad 

funqcionalizirebuli nnw-ebis struqturasa da magnitur Tvisebebze  da momavalSi 

maT Sesabamis gamoyenebaze. qimiuri meTodiT da eleqtrohidravlikuri efeqtiT 

sinTezirebuli, sxvadasxva polimerebiT (PVA, PEG, Dextran) Semogarsuli rkinis oqsidis 

nnw-ebis Tvisebebis Seswavlis Sedegad SesaZlebeli gaxda nawilakis zomis marTvisa 

da koloiduri dispersiis stabilizaciis uzrunvelyofa da  Seiqmna myari 

platforma mravalfunqcionaluri rkinis oqsidis nanonawilakebis sawarmoeblad. 

eleqtrohidravliuri efeqtiT damuSavebuli, PVA, PEG  da deqstrani-iT 

Semogarsuli mnnw-ebisTvis (SPIONs) dadginda, rom isini kargad Seiwoneba (ixsneba) 
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wyalSi, vinaidan maT zedapirze aqvT hidroqsiluri da amines jgufis Semcveli 

hidrofiluri daboloeba da zomebis viwro ganawileba. aseve gare hidrofiluri 

zedapiri aZlierebs maT bioaqtiurobas. amitom isini warmoadgenen Zalian karg 

biosamedicino samkurnalwamlo matareblebs. 

proeqtis valdebulebis farglebSi Seiqmna avtomaturi qimiuri reaqtoris 

konstruqcia, misi ageba SevukveTeT mwarmoebels. Sedegad miviReT mobilur sadgamze 

damontaJebuli mTeli sistema. utx-s meSveobiT  eqsperimentebi gaSvebulia 

avtomatur reJimSi – usafrTxod, didi aRmwarmoeblurobiT da mTeli dRe-Rame. utx 

meSveobiT mkvlevar-mecnieri aRwevs eqsperimentis maRal sizustes. utx-s SeqmniT 

magnituri nanonawilakebis sinTezi ganTavisuflda aucilebeli rTuli procesebis 

monitoringisgan da damqancveli samuSaosagan, rac Cabarda warsuls. 

 

I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebული  

samecniero-kvleviTi proeqtebi (exeba rogorc umaRles 

saganmanaTleblo, ise samecniero-kvleviT dawesebulebebs  

# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 modificirebuli 

magnituri 

nanonawilakebis 

sinTezis uwyveti 

teqnologiuri 

xazi. 

3-250 nanomasalebi, 

nanostruqturebi, 

nanoteqnologia 

SoTarusTavelis 

erovnuli 

samecniero fondi 

Salva kekutia n.CxaiZe, v. 

miqelaSvili, 

j.marxulia, 

l.sanebliZe 

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis Sesaxeb 

vrceli anotacia (qarTul enaze) 

Catarda SiSveli magnituri nanonawilakebis (mnnw) sinTezi qimiuri 

Tanadaleqvis safuZvelze samvalentiani rkinis qloridis heqsahidratisa da 

orvalentiani rkinis qloridis tetrahidratis SereviT (an FeSO4.7H2O sulfatis 

hidrati)   tute areSi oTaxis temperaturaze.gazomilia oTaxis temperaturaze 

SiSveli magnituri nanonawilakebis Semcveli magnituri nanosiTxis magnituri 

momentebis damokidebuleba  modebuli gare magnituri velisagan (VSM gazomvebi). 
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paralelurad mimdinareobda eleqtrohidravlikuri danadgaris aRdgeniTi 

samuSaobebi, romlis dasrulebis Semdeg ganxorcielda (monodispersiulobis 

asamaRleblad, rac aucilebelia mnnw-ebis biosamedicino gamoyenebisas) SiSveli 

mnnw-ebis damuSaveba eleqtrohidravlikuri efeqtiT. unda aRiniSnos, rom Tanaxmad 

VSM gazomvebisa, magnituri amTvisebloba izrdeba eleqtrohidravlikuri efeqtis 

gamoyenebiT. aseve orive SemTxvevaSi mnnw-ebi amJRavneben superparamagnetizms.  

cnobilia, rom sorbciul Tvisebebze did gavlenas axdens nawilakebis zoma-

dispersiulobis xarisxi. amitom didi mniSvneloba aqvs ukve miRebuli dispersiuli 

nawilakebis Semdgom damuSavebas. aRmoCnda, rom saukeTeso sorbciis unariT 

xasiaTdeba eleqtrohidravlikuri meTodiT damuSavebuli magnituri siTxe. 

 

sur. 1. eleqtrohidravlikuri ganmuxtvis kamera 

 

damzadda sami ganmuxtvis kamera (Sesabamisad sami eleqtrohidravlikuri  

danadgari). pirveli gaTvlilia maq. 500 ml  siTxeze,  meore 400 ml-ze, xolo mesame 

250 ml-ze da samives masalas warmoadgens organuli mina. Cven  SevimuSaveT 

sxvadasxva geometriuli formis Tavakebi, romlebic uzrunvelyofen gansxvavebuli 

simZlavrisa da xasiaTis ganmuxtvebs. dadgenilia danadgaris  TviTRirebuleba. 

II periodis kvlevis mizans warmoadgenda iseTi zedapirulad aqtiuri 

nivTierebiT stabilizirebuli  rkinis nanonawilakebis sinTezi, romelic 

gaaumjobesebda miRebuli siTxis Tvisebebs, rogoricaa stabiluroba, nawilakTa 

zomebi,  iqneboda maRali baqtericiduli Tvisebebis mqone da amave dros 

bioTavsebadi jansaR ujredebTan.  

rkinis nanonawilakebi miviReT cnobili, qimiuri daleqvis xerxiT, kerZod: 

orvalentiani (FeSO4 x 7H2O an FeCl2 x 4H2O) da samvalentiani (FeCl3 x 6H2O) rkinis 

marilebis wyalxsnarebs (moluri SefardebiT 1:2) vurevdiT erTmaneTSi da am narevs 

wveTobiT vumatebdiT Warbi raodenobiT natriumis tutes.  

Sereva mimdinareobda magnituri Semrevis saSualebiT.   miRebuli Savi feris 

naleqi dekantaciis wesiT gamoxdili wyliT  irecxeba pH 6,5-7,5-mde. 

wvrildispersiuli nawilakebis misaRebad  narevi davamuSaveT eleqtrohidravlikur 
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danadgarSi. 

orive SemTxvevaSi miRebuli masa ifareboda stabilizatoriT. Cven SemTxvevaSi 

stabilizatorad gamoviyeneT 1% polivinil alkoholi (PVA).  es aris hidrofiluri, 

bioTavsebadi polimeri. nanonawilakebis zedapirze am polimeris garsi abrkolebs 

nawilakebis aglomeracias, ris gamoc maRldeba monodispersiuloba, koloiduri 

stabiluroba. 

miRebuli pasta Savi ferisaa, axasiaTebs metaluri bzinvareba da stabiluria. 

gavzomeT PVA-Ti Semogarsuli mnnw-ebis magnituri amTvisebloba, rogorc eleqtro 

hidravlikuri efeqtis damuSavebis gareSe, aseve damuSavebis SemTxvevaSi.  

III saangariSo periodSieleqtrohidravlikuri efeqtiT damuSavebuli PEG–iT 

Semogarsuli mnnw sinTezis ganxorcielebis mizniT 2.9 grami FeCL3.6H2O da 1.1 grami 

rkinis FeCl2•4H2O marilebi gaixsna 15 ml distilirebul wyalSi. wyalxsnars 

ujangbado areSi wveT-wveTobiT vumatebT 25 %-iani NH4OH-is xsnars mudmivi Serevis 

pirobebSi 70-800C temperaturaze sanam pH ar gaxdeba 9.0,  reaqciis Semdgom moreva 

gagrZelda 1 saaTi. Semdeg xsnari damuSavebul iqna eleqtrohidravlikuri 

danadgariT naxevari saaTis ganmavlobaSi. miRebul magnitur nanonawilakebs 

davamateT  25 ml oleinis mJava da magnituri nanosiTxe movaTavseT magnitur 

momrevze. moreva gagrZelda  25 wuTi mudmiv temperaturaze (700C). Semdgom miRebuli 

siTxe gavaciveT 450C-mde,  davamateT 2.5 gr PEG da moreva ganxorcielda 24 saaTis 

ganmavlobaSi. gazomil iqna mnnw-ebis momentebis damokidebuleba magnituri velze. 

merxevi nimuSis magnetometruli gazomvebi asabuTebs sinTezirebuli peg-iT 

Semogarsuli mnnw-ebis superparamagnitur Tvisebebs. 

III saangariSo periodSi Cven aseve ganvaxorcieleT magnetitze dafuZnebuli 

nanosiTxis formireba, romelic stabilizirebulia aramodificirebuli peg-iT 

SedarebiT dabal temperaturebze da yovelgvari mkacri pirobebis moTxovnis 

gareSe. 

amisaTvis peg-iT stabilizirebuli nanosiTxe momzadda  qimiuri Tanadaleqvis 

meTodiT Warbi peg-is pirobebiT. 5 ml moculobis wyali Tavsdeba  sinjaraSi, 

romlis irgliv cirkulirebs wyali 450C-ze da emateba peg 0.5-dan 8.0 gr-is odenobiT. 

polimeris xsnadoba xorcieldeba magnituri SereviT. polimeris gaxsnisTanave 0.16 

gr FeCl2•4H2O da 0.435 gr FeCl3.6H2O    (1:2 moluri TanafardobiT FeCl2/FeCl3) iqna 

damatebuli. rodesac peg da rkinis marilebi kargad gazavda, 10 ml 0.75 m NH4OH 

xsnari emateba intensiuri magnituri Serevis pirobebSi 0.6 mlwT-1 siCqariT. NH4OH 

damatebis Semdeg xsnari ireva 30 wT-is ganmavlobaSi. amis Semdgom nanosiTxe 

gadaisxmeba qimiur WurWelSi da is ideba mudmiv magnitze. nanosiTxe irecxeba 

oTxjer siTxis zeda naleqis dekantaciis gziT Warbi polimeris moSorebis mizniT. 

CvenTvis saintereso Sedegs warmoadgens peg-is Sualeduri mniSvnelobisTvis 
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damagnitebis damokidebuleba magnituri velisagan.  kargad cnobili grafikebTan 

SedarebiT es damokidebuleba gansxvavebulia. 

am proeqtis mTavar mizans warmoadgenda maRali magnitur-samedicino 

Tvisebebis matarebeli sxvadasxva polimerebiT Semogarsuli magnituri siTxeebis 

miRebis uwyveti teqnologiuri xazis Seqmna (utx) anu avtomaturi qimiuri 

reaqtoris konstruireba, misi SekveTa mwarmoebelTan, rac ganxorcielda III 

periodSi. III periodis angariSSi mocemulia teqnikuri davalebis vrceli, sruli da 

dasrulebuli aRweriloba. amasTan dakavSirebiT angariSs Tan axlavs Catarebuli 

tenderis Sedegebi danarTis saxiT. aqve avRniSnav, rom vinaidan rusTavelis 

samecniero fondis mier gacemuli granti ar warmoadgens saerTaSoriso 

xelSekrulebas, Semosavlebis samsaxuris momsaxurebis departamenti moklebulia 

SesaZleblobas rusTavelis samecniero fondis mier gacemuli granti avtomaturad 

Seitanos sagadasaxado SeRavaTebiT mosargebleTa reestrSi. rac Seexeba saimporto 

saqonlisTvis grantis statusis miniWebas (importis gadasaxdelebisagan 

gaTavisuflebis mizniT) Semosavlebis samsaxuris momsaxurebis departamentSi 

sakiTxis ganxilvisaTvis wardgenil unda iqnas saqarTvelos prezidentis 2001 wlis 

13 agvistos №326 brZanebulebiT gaTvaliswinebuli dokumentacia. 

rogorc aRvniSneT, Cven miznad davisaxeT feromagnituri nanosiTxeebis 

sinTezis uwyveti avtomatizirebuli teqnologiuri xazis Seqmna, rac ganxorcielda 

IY periodSi. amisaTvis Seswavlili da gaanalizebuli iqna feronanosiTxeebis 

sinTezis (reaqciis) yoveli stadia, damuSavda reaqciis ganxorcielebis yoveli 

safexuri da aigo Sesabamisi blok-sqema, romlis mixedviT Seiqmna konstruqciis 

grafikuli naxazi reaqciis avtomatur reJimSi gansaxorcielebad yvela saWiro 

blokebis gaTvaliswinebiT.  

avtomaturi qimiuri reaqtoris sistema, agebulia individualurad, 

moTxovnilebis Sesabamisad. mTeli sistema damontaJebuli mobilur sadgamze, 

mobiluria aseve PLC kontrolis bloki da temperaturuli cirkulatori.  

reaqtoruli sistemis marTva SesaZlebelia rogorc xeliT, ise programulad. 

monacemebis Setana-gamotana xorcieldeba sensorul displeis meSveobiT  

(mocemulia temperaturebi, peristalturi tumboebis muSaobis reJimebi, pH 

kontroli da Zravis brunvaTa ricxvi  da a.S), romelic saSualebas iZleva imarTos 

reaqtoris parametrebi da aseve mas gadaeces brZanebebi kompiuteris meSveobiT. IY 

periodis angariSSi detalurad aRwerilia reaqtoris ZiriTadi maxasiTeblebi, 

funqcionaluri SesaZleblobebi, gansakuTrebuloba, reaqtoris ZiriTadi 

komponentebi, sareaqcio are, peristaltikuri tumboebis muSaobis principebi 

mocemul SemTxvevaSi, aRwerilia danadgaris programuli uzrunvelyofa, 

programuli uzrunvelyofis mTavari meniu, operaciuli paneli, sistemis 

usafrTxoebis programuli CanarTebi, monacemTa istoriis interfeisi, monacemTa 

istoriis mrudebi. 
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sur. 2. avtomaturi qimiuri reaqtori 

aseve amave periodSi deqstraniT stabilizirebuli nanosiTxis   sinTezi 

ganxorcielda zemoT aRwerili proceduris Tanaxmad. kerZod, axlad sinTezirebul 

magnitur ferosiTxeSi, uJangbado areSive moxda winaswar momzadebuli deqstranis 

wyalxsnaris damateba wveT-wveTad (3 gr deqstrani gaxsnil iqna 3 ml 

distilirebul wyalSi), amasTan intensiuri morevis pirobebSi TandaTanobiT moxda 

magnituri ferosiTxis temperaturis aweva 60-700C-mde.  deqstranis wyalxsnaris  

mTlianad damatebis Semdeg, miRebuli magnituri ferosiTxis moreva gagrZelda 30 

wuTis ganmavlobaSi (temperatura iyo 600C-mde). amis Semdeg gamoirTo vakuumi da 

ganxorcielda distilirebuli wyliT gamorecxvis procedurebi. dasawyisSi 

magnituri siTxis pH iyo daaxloebiT 10,8. gamorecxva gagrZelda manam, sanam 

sistemis pH ar gaxda daaxloebiT 6.04. amis Semdeg mudmivi magnitis meSveobiT wyali 

gadaiwura maqsimalurad da miRebul pastas daemata 15 ml distilirebuli wyali. 

aqedan insulinis SpriciT amoRebul iqna 1 ml siTxe, Spricidan magnituri 

gazomvebisTvis konteinerSi Caisxa 0.18 ml magnituri siTxe. 

magniturma gazomvebma aCvena histerezis maryuJis ar arseboba, romelic 

damaxasiaTebelia superparamagnituri qcevisaTvis.  superparamagnitizmi gulisxmobs 

xsnarSi magnituri nnw-ebis ganmeorebiTi dispersirebis SesaZleblobas agregaciis 

warmoqmnis gareSe. 

meore SemTxvevaSi Semougarsavi magnituri nanosiTxe gadatanil iqna 

eleqtrohidravlikuri damuSavebis rezervuarSi, magnitur siTxes daemata 50 ml 

distilirebuli wyali da  moxda misi eleqtrohidravlikuri damuSaveba 10 wuTis 

ganmavlobaSi. amis Semdeg eleqtrohidravlikurad damuSavebuli magnituri 

ferosiTxe Caisxa kolbaSi, siTxis temperatura daweul iqna 17-180C gradusamde da 

Semdgom magnitur momrevze intensiuri morevis pirobebSi wveT-wveTad damatebul 
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iqna winaswar momzadebuli deqstranis wyalxsnari (3 gr deqstrani gaxsnil iqna 3 

ml distilirebul wyalSi). deqstranis damatebis kvaldakval xdeboda magnituri 

ferosiTxis temperaturis mateba 60-700C gradusamde. 

damagnitebis mrudi ar uCvenebs  narCen damagnitebas nulovan velze, rac miuTiTebs 

nanosiTxis superparamagnitur qcevaze. histerezis ararseboba oTaxis 

temperaturaze metyvelebs im faqtze, rom magnituri fxvnilebis diametri aris 

sakmarisad mcire anu 20 nm-is qveviT. 

 

I. 4. 

# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 nanomavTulebis 

gazrdis axali 

teqnologiebis 

SemuSaveba da 

airebis 

zemgrZnobiare 

sensorebis 

damzadeba.  

2.inJineria da 

teqnologiebi. 

2.10.nano-

teqnologia 

rusTavelis fondi 

granti 2016-04/05 

d. jiSiaSvili z.SiolaSvili 

n.maxaTaZe 

a.jiSiaSvili 

a.WiraqaZe 

l.CxartiSvili 

g.WoniSvili 

Seqmnilia vakuumuri teqnologiuri danadgari nanomavTulebis gasazrdelad, 

romelic adregamoyenebul danadgarTan SedarebiT gamoirCeva gamotumbvis maRali 

siCqariT. narCeni vakuumi Seadgens 2×10-5 tors. hidrazinisa da amoniumis qloridis 

gamoyenebiT miRebulia indiumis oqsidis nanomavTulebi. dawyebulia kvlevebi 

mikrotalRuri gamosxivebis gamoyenebiT nanomavTulebis gasazrdelad. agreTve 

dawyebulia kvlevebi sammagi oqsidebis InGaO nanomavTulebis misaRebad.  
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II. 2. publikaciebi: 

ბ) ucxoeTSi 

 

krebulebi 

# avtori/avtorebi 
krebulis 

saxelwodeba 

gamocemis adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 P. Kervalishvili, A. 

Chirakadze, Z. Buachidze, 

D. Jishiashvili, T. Bjalava, 

G. Kervalishvili, W. 

Toscano, V. Gvakharia, 

G. Sergeenko 

Nuclear Radiation 

Nanosensors and 

Nanosensory Systems, 

(Microwave in 

Environmental 

Technologies and 

Synthesis of Nano-

materials) 

Published by Springer, 

P.O. Box 17, 3300 AA 

Dordrecht, The 

Netherlands. 

16 

Aanotacia 

naSromSi ganxilulia mikrotalRuri gamosxivebis gamoyenebis perspeqtivebi 

nanomasalebis gazrdis mimarTulebiT. naCvenebia, rom mikrotalRuri gamosxiveba 

saSualebas iZleva Zalzed swrafadDgavaxuroT masalebi “Signidan”, rac, Tavis 

mxriv, swrafi qimiuri sinTezis Catarebis SesaZleblobas iZleva. naCvenebia, rom 

mikrotalRuri gaxureba da sinTezi uzrunvelyofs masalebis erTgvarovan 

temperaturas, rac sinTezisas maRali warmadobis miRwevis saSualebas iZleva. 

2 P. Kervalishvili, A. 

Chirakadze, A. 

Gigineishvili, Z. 

Buachidze, D. Jishiashvili, 

M. Wireman, W. 

Toscano,G. Kervalishvili, 

G. Sergeenko, V. 

Gvakharia. 

Nuclear Radiation 

Nanosensors and 

Nanosensory Systems. 

(Microwave Enhanced 

Producing of High-Purity 

Metallic Manganese and 

Composite Manganese 

Based Alloy). 

Published by Springer, 

P.O. Box 17, 3300 AA 

Dordrecht, The 

Netherlands. 

10 

anotacia  

naSromSi ganxilulia maRali sisufTavis (4-5N)Nmanganumis misaRebad 

mikrotalRuri gamosxivebis gamoyenebis SesaZleblobebi. naCvenebia, rom 

mikrotalRuri gamosxivebisas mkveTrad (saaTebidan wuTebamde) mcirdeba reaqciis 

dro. calkea gamoyofili manganumis safuZvelze nanomasalebis sinTezis 
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SesaZlebloba mikrotalRuri gaxurebis meSveobiT. 2.5 gigaherc sixSireze momuSave 

mokrotalRur reaqtorSi 2-3 wuTis ganmavlobaSi sinTezirebulia manganumis 

nanomavTulebi hidrazinisa da wylis orTqlis areSi. Seswavlilia maTi struqtura, 

minarevebis Semcveloba, morfologia da maTi sinTezis parametrebze 

damokidebuleba. 

 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 D. Jishiashvili, Z. 

Shiolashvili, N. 

Makhatadze, A. 

Jishiashvili, D. 

Sukhanov, V. 

Gobronidze. 

Growth of nitride 

and phosphide 

nanowires in the 

presence of water 

molecules. 

In: Proc. ICANM 

2016: Int. Conf. 

Exh. Adv. Nano 

Mater.,2016 

Montreal, Canada 8 

2 D. Jishiashvili,  

Z. Shiolashvili, 

 A. Chirakadze, 

 A. Jishiashvili, 

N.Makhatadze,  

K. Gorgadze 

Development of low 

temperature 

technology for the 

growth of wide 

band gap 

semiconductor 

nanowires. 

AIMS Materials 

Science 

V.3, N#2 AIMS Press  

4048 E. Glen Abbey 

Dr.  

Springfield, MO, 

65809  

USA 

6 

3 J. Markhulia,* V. 

Mikelashvili, Sh. 

Kekutia, L. 

Saneblidze, Z. 

Jabua, D. Daraselia 

and D.Jafaridze 

Some Physical 

Parameters of PEG-

modified Magnetite 

Nanofluids,  

J. Pharm. Appl. Chem 

 2, No. 2, 33-37 

(2016) 

 

egvipte 5 gv. 

Aanotacia 

1) naSromSi ganxilulia germaniumis nitridisa da indiumis fosfidis 

nanomavTulTa gazrdis teqnologiis SemuSaveba airadi fazidan, romelic Seicavs 

wylis orTqls miaxloebiT 3 mol.% raodenobiT. airadi are ZiriTadad Sedgeba 

hidrazinis orTqlisgan. naCvenebia, rom wylis molekulebi uzrunvelyofen indiumisa 
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da germaniumis zedapirze aqroladi suboqsidebis (In2O da GeO) warmoqmnas, romlebic 

sublimireben civi siliciumis fuZeSris mimarTulebiT, sadac reagireben hidrazinis 

daSlisas warmoqmnis manitrirebel da aRmdgenel molekulebTan, ris Sedegadac 

germaniumis wyaros SemTxvevaSi miiReba nitridis nanomavTulebi, xolo indiumis 

wyaros SemTxvevaSi ki — indiumis fosfidis nanomavTulebi.  

anotacia  

2) maRali, 3ev-ze meti axali nanomasalebi miekuTvnebian im perspeqtiul 

nanomasalebs, romelTa safuZvelzec SeiZleba damzaddes Termomedegi da 

ultraiisfer areSi momuSave xelsawyoebi. naSromSi naCvenebia indium-germaniumis 

oqsidisa (In2Ge2O7), germaniumis nitridisa da  InN-is miRebis teqnologiebis SemuSavebis 

gzebi. napovnia, rom sinTezis temperaturis mixedviT indiumisa da germaniumis 

wyaros gamoyenebisas SesaZlebelia miviRoT germaniumis, indiumis oqsidis, indium-

germaniumis oqsidisa an indiumis nitridis nanomavTulebi. maRal temperaturaze 

(450C da meti) indium-germaniumis nanomavTulze daimzireba indiumis nitridis 

kristalur nanonawilakTa gza. ganxilulia aseTi nanostruqturebis praqtikuli 

gamoyenebis perspeqtivebi. 

anotacia 

3) Seswavlilia polieTilen glikoliT (peg) - molekuluri masiT 4000 daltoni (Da)  

da peg 6000 -iT Semogarsuli superparamagnituri rkinis oqsidis (magnetitis) 

nanonawilakebis Semcveli stabiluri koloiduri siTxis  fizikuri Tvisebebi 

peg/rkinis oqsidis sxvadasxva Tanafardobisas. gamokvleulia peg - bioTavsebadi 

polimeriT stabilizirebuli magnituri nanosiTxis  optikuri da magnituri 

Tvisebebi рН ≈ 6,5-ze,  magnituri fazis  0.02-0.75% diapazonSi SemcvelobiT. magnituri 

nanosiTxeebis (mnn) biosamedicono gamoyenebisas moiTxoveba fiziologiuri garemos 

Sesabamisi pH-is mqone, superparamagnituri rkinis oqsidis nanonawilakebis (SPION) 

Semcveli koloiduri sistemis miReba, romelSic dispersiul garemos warmoadgens 

distilirebuli wyali an sxva fiziologiuri xsnari. 10-20 nm zomis boiTavsebadi 

SPION-ebi sinTezirebulia qimiuri Tanadaleqvis meTodiT vakuumur areSi. miRebuli 

rkinis oqsidis nanonawilakebi stabilizirebulia pegis molekulebiT sinTezis 

procesSive. merxevi nimuSis magnitometris (VSM) meSveobiT oTaxis temperaturaze (300 

K), maRal da dabal magnitur velebSi (0-3 tl.) gadaRebuli damagnitebulobis 

mrudebis analiziT dadgenilia mnn-is magnituri maxasiTeblebi da aseve 

stabilizatoris gavlena bioTavsebadi nanosiTxis magnitur Tvisebebze. 
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III. 1. samecniero forumebis muSaobaSi monawileoba 

ა) saqarTveloSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 D. Jishiashvili, L. Chkhartishvili, Z. 

Shiolashvili, N. Makhatadze, A. 

Jishiashvili, G. Chonishvili,   A. 

Chirakadze, D. Sukhanov. 

Synthesis of In2O3 nanowires for 

gas sensor applications 

4th International Conference “ 

Nanotechnologies” NANO-2016, 

October24-27, Tbilisi, Georgia. 

anotacia  

aRwerilia indiumis oqsidis nanomavTulebis zrdis teqnologiis SemuSaveba. 

naCvenebia, rom nanomavTulTa morfologia mniSvnelovnadaa ganpirobebuli maTi 

sinTezis temperaturiT. kerZod dabal temperaturebze (350-450C) zrdis siCqare 

dabalia, ris gamoc xdeba zrdis katalizatoris diametris gadideba drois 

mixedviT, rac, Tavis mxriv, iwvevs nanomavTulTa konusurobas zrdis mimarTulebiT. 

SedarebiT maRal temperaturebze katalizatorSi Semosul da precipitirebul 

molekulaTa raodenobebi gatolebulia, rac sigrZis mixedviT Tanabari diametris 

mqone nanomavTulTa gazrdas iwvevs. indiumis oqsidis safuZvelze damzadebulia 

amiakis sensori, romlis mgrZnobelobam erTeuli  ppm Seadgina. 

 

b) ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 D. Jishiashvili, Z. Shiolashvili, N. 

Makhatadze, A. Jishiashvili, V. 

Gobronidze. 

Growth of nitride and phosphide 

nanowires in the presence of 

water molecules. 

ICANM2016 International 

conference & exhibition on 

advanced and nanomaterials 

August 1-3, 2016. Montreal, 

Canada. 2016 

anotacia  

moxsenebaSi ganxiluli iyo N2H4-Si Sereuli wylis gavlena indiumisa da 

germaniumis naerTebis SemargenlobaSi. naCvenebia wylis, rogorc molekulaTa masis 



66 

 

transportirebisTvis saWiro reagentis roli qimiuri sinTezisas. gravimetriis 

gamoyenebiT napovnia, rom wylis molekulebi iwveven germaniumis zedapiris aqtiur 

qimiur amoWmasa da zedapirze amoWmis samkuTxedebis gaCenas. indiumis SemTxvevaSi 

wylis mcire Semcvelobisas (3 mol.%) xdeba aqroladi indiumis suboqsidis 

warmoqmna, xolo misi meti Semcvelobisas siliciumis fuZeSreze xorcieldeba 

indiumis oqsidis nanomavTulTa zrda. 

 

 

 

#6 koherentuli optikis da eleqtronikis ganyofileba 

 

ganyofilebis gamge — zaza meliqiSvili, mTavari mecnier TanamSromeli, 

akad.doqt. 

samecniero erTeulis personaluri Semadgenloba: 

zaza meliqiSvili, gany. ufrosi, mT.mec.Tan 

tariel ebraliZe, mTavari mecnieri TanamSromeli 

giorgi Wanturia, mTavari mecnieri TanamSromeli 

nikoloz margiani, mTavari mecnieri TanamSromeli 

Tamaz medoiZe, mTavari mecnieri TanamSromeli 

naTela papunaSvili, ufrosi mecnieri TanamSromeli 

zaza jaliaSvili, ufrosi mecnieri TanamSromeli 

nadia ebraliZe, mecnieri TanamSromeli 

lia kutalaZe, mecnieri TanamSromeli 

zurab adamia, ufrosi mecnieri TanamSromeli 

robert TaTaraSvili, wamyvani inJineri 

naTela sabaSvili, wamyvani inJineri 

aleqsandre caturovi, wamyvani inJineri 

meri Turnava, wamyvani inJineri 

igor miasnikovi, ufrosi laboranti 

iamze qvarcxava, ufrosi laboranti 

 

I. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT 

Sesrulebuli samecniero-kvleviTi proeqtebi  

(exeba samecniero-kvleviT institutebs) 

 

# Sesrulebuli proeqtis 

dasaxeleba mecnierebis 
proeqtis xelmZRvaneli  proeqtis Semsruleblebi 
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dargisa da samecniero 

mimarTulebis miTiTebiT 

1 gaumjobesebuli 

Tvisebebis mqone 

maRaltemperaturuli 

zegamtari masalis 

daCqarebuli da 

energodamzogi warmoeba 

nanoteqnologiis 

gamoyenebiT  

myari tanis fizika, 

zegamtaroba 

Nnikoloz margiani n. papunaSvili, z. Aadamia, 

v. JRamaZe, i. Qqvarcxava,  

g. mumlaZe, d. ZanaSvili 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

1. bismutiani maRaltemperaturuli zegamtari (e.w. Bi 2223) erT-erTi yvelaze 

perspeqtiuli masalaa udanakargo eleqtroindustriaSi gamoyenebis TvalsazrisiT.  

am zegamtari masalis ukiduresad neli warmoqmnis kinetikis Sedegad misi sinTezi 

ukiduresad Sromatevadi procesia da saWiroebs mravaldRian Termul damuSavebas; 

garda amisa, saboloo produqti xasiaTdeba kritikuli denis simkvrivis dabali 

mniSvnelobiT. amrigad, zegamtari fraqciis formirebis daCqareba da kritikuli 

denis simkvrivis amaRleba bismutian maRaltemperaturul zegamtar masalebSi 

warmoadgens umTavres problemas, romlis gadaWra SesaZlebels gaxdida am 

maRalteqnologiuri masalebis farTomasStabian gamoyenebas udanakargo, zegamtar 

sadenebSi. aRniSnuli ganapirobebs masalaTmcodneobiTi kvlevebis uprecedento 

zrdas, romelic moicavs bismutiani zegamtari masalebis miRebis mowinave 

teqnologiebis SemuSavebas. 

Pproeqtis Semsrulebel mecnierTa jgufis mier miRebuli Sedegebis Tanaxmad, tyviis 

boratisa da elementuri boris danamatebi mkveTrad (≈3-jer) amaRlebs Bi -2223 

zegamtari masalis kritikuli denis simkvrives da zegamtari fazis warmoqmnis 

siCqares arsebuli teqnologiiT sinTezirebul masalasTan SedarebiT. Pproeqtis 

Semsruleblebis mier aseve dadgenil iqna, rom danamatiani (dopirebuli) kazmis 

maRalenergetikuli gadafqva ganapirobebs kritikuli denis simkvrivis Semdgom 

mniSvnelovan zrdas. 

 

I. 2. 

# Sesrulebuli proeqtis 

dasaxeleba mecnierebis 
proeqtis xelmZRvaneli  proeqtis Semsruleblebi 
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dargisa da samecniero 

mimarTulebis miTiTebiT 

1 adamianis kanis in vivo 

optikuri speqtroskopia 

 

samecniero mimarTuleba: 

biosamedicino optika da 

speqtroskopia 

z. meliqiSvili 

(kibernetikis institutis 

mxridan) 

z. meliqiSvili, 

T. medoiZe, z. jaliaSvili 

(kibernetikis institutis 

mxridan) 

2 dnm da nanofotonika 

 

samecniero mimarTuleba: 

molekuluri biofizika, 

bionanofotonika 

z. meliqiSvili 

(kibernetikis institutis 

mxridan) 

z. meliqiSvili, 

T. medoiZe, z. jaliaSvili 

(kibernetikis institutis 

mxridan) 

3 molekuluri agregaciebi 

da sinaTliT 

anizotropiis inducireba 

azo saRebarebSi 

tariel ebraliZe tariel ebraliZe, nadia 

ebraliZe, giorgi mumlaZe 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

 

1. adamianis kanis in vivo optikuri speqtroskopia. 

am sakiTxebze Cveni jgufi muSaobs aSS-Si (kalifornia, san xose) moRvawe firmasTan 

- "The body you wear"-Tan kolaboraciaSi. 

2016 wels Catarda rogorc eqsperimentuli aseve Teoriuli kvlevebi.  miRebuli iqna 

Semdegi ZiriTadi Sedegebi: 

a) 450-750 nm talRis sigrZeebis diapazonSi miviReT rogorc stacionaruli, aseve 

droze damokidebuli arekvlis speqtrebi. 

b) TeTri sinaTlis dasxiveba da kanidan areklili signalis Cawera xorcieldeboda 

ori optikuri boWkos saSualebiT. orive boWkos hqonda toli diametrebi - 600 mkm. 

maT Soris daSoreba icvleboda 640 mkm - 1mm diapazonSi (igulisxmeba boWkoebis 

centrebs Soris manZili).  cdis aseTma geometriam saSualeba mogvca Segveswavla: (1) 

arekvlis speqtrebis cvlileba dasxivebis wertilidan sxvadasxva manZilze; (2) 

amokiTxvis siRrmis cvlileba talRis sigrZesa da damsxivebelsa da deteqtors 

Soris manZilis cvlilebaze; (2); signalebis droiTi modulaciis mizezebi, maTi 

warmoSobis mizezi da gamovlineba ama Tu im speqtralur ubanSi. es yovelive   

Zalze mniSvnelovania optikuri difuzuri tomografis asagebad.  

g) Teoriulad SeviswavleT gamosxivebis gadatanis gantolebis difuzuri 

miaxloveba. gaviTvaliswineT, rom signalis deteqtireba xorcieldeba dasxivebis 
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wertilidan garkeul manZilze moTavsebuli sasruli zedapiris farTobis mqone 

deteqtoriT (aseTi gamosaxuleba literaturaSi ar moiZieba). miRebuli 

gamosaxuleba movida karg TanxvedraSi eqsperimentul SedegebTan, miuxedavad imisa, 

rom 450-600 nm diapazoni sasazRvro ubania, sadac sinaTlis gavrcelebis difuzuri 

modeli SeiZleba cudi miaxloeba aRmoCndes. es sakiTxi moiTxovs Semdgom 

Seswavlas monte-karlos meTodis gamoyenebiT, raTa davrwmundeT difuzuri 

miaxloebis samarTlianobaSi. 

d) monte-karlos modelireba gamoviyeneT, raTa Segveswavla mocemuli 

geometriisaTvis amokiTxvis siRrme. modelirebis da eqsperimentuli Sedegebis 

Sedarebam aCvena, rom SesaZlebelia deteqtorebis "geometriis" cvlilebiT qsovilis 

sxvdasxva Sris Seswavla. Cveni SemTxvevisTvis es siRrme ramdenime aseuli mikronis 

diapazonSi icvleba. 

e) monte-karlos modelirebis da eqsperimentebis Sedegebis SedarebiT aseve 

davadgineT, rom in vivo gazomvebSi damzerili signalebis droiTi modulacia ar 

Seesabameba samecniero literaturaSi miTiTebul mizezs.     

2. dnm da nanofotonika. 

a) am sakiTxebze Cveni jgufi muSaobs Tsu-s elefTer andronikaSvilis fizikis 

institutis biologiuri sistemebis ganyofilebis jgufTan erTaderTad 

(xemZRvaneli: prof. v. bregaZe).  

b) wels mimdinare kvlevis mizans warmoadgenda  dmn+interkalatorebi sistemaSi 

aragamosxivebiTi eleqtronuli aRgznebis gadacemis Seswavla nanomasStabis 

manZilebze da liTonis nanonawilakebis gavlena am procesze. vinaidan am 

konkretruli kvlevis Sedegebi ukve gamoqveynda saerTaSoriso JurnalSi (Laser Physics 

Letters 13, 115601 (7pp), 2016), amitom aq mxolod aRvniSnavT, rom es aris kvantur-

eleqrodinamikuri efeqti, romelSic nanomasStabs dnm uzrunvelyobs, xolo 

nanonawilaki cvlis saboloo mdgomareobebis simkvrives da cvlis procesSi 

monawile eleqtronis gadasvlis albaTobas fermis oqros wesis Tanaxmad. 

3. saangariSo periodSi (institutSi saremonto samuSaoebis dawyebamde) gagrZelda 

mocemul Tematikaze muSaoba. kvlevebi xorcieldeboda azosaRebarebis 

TviTinducirebul ansamblze (ZiriTadad – xrizofeninze). Seiswavleboda 

agregaciebis ansamblis TviTinducireba da droiTi dinamika wrfivad polarizebuli 

sinaTliT dasxivebis Semdeg. kvlevis Sedegebi gagzavnilia saerTaSoriso JurnalSi 

“Optics” (Science publishing group). 
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II. 2. publikaciebi: 

ბ) ucxoeTSi 

 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTa-

uri, Jurna-

lis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 V. G. Bregadze, Z. 

G. Melikishvili, T. 

G. Giorgadze, I. 

G. Khutsishvili, T. 

B. Khuskivadze, Z. 

V. Jaliashvili and K. 

I. Sigua 

Laser Phys. Lett.  13 115601 (7pp), 

2016 

IOP Publishing 7 

2 P Vasil G. Bregadze, 

Zaza G. Melikishvili, 

Tamar G. 

Giorgadze, Irine G. 

Khutsishvili1,, Temur 

B. Khuskivadze, 

Zaza V. Jaliashvili 

Proc. of 2016 XXI 

International 

Seminar/Workshop 

on Direct and 

Inverse Problems of 

Electromagnetic 

and Acoustic Wave 

Theory (DIPED) P 

pp.145-149, 2016. IEEE 6 

3 N. G. Margiani, 

 G. A. Mumladze,  

Z. A. Adamia, 

N. A. Papunashvili,  

D. I. Dzanashvili 

Influence of 

Pb(BO2)2 Doping 

on Superconducting 

Properties of 

(Bi,Pb)-2223 HTS  

J. Supercond. Nov. 

Magn. 

28:499–502 US Springer 4 

4 N.G. Margiani,  

S.K. Nikoghosyan, 

Z.A. Adamia, D.I. 

Dzanashvili,  

V.S. Kuzanyan,  

N.A. Papunashvili, 

Enhancement of 

Phase Formation 

and Critical Current 

Density in (Bi,Pb)-

2223 

Superconductor by 

Special Issue 1: High 

Temperature 

Superconductivity: 

Theory and 

Experiment, 

Cosmos Scholars 

Publishing House 

5 
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 I.G. Kvartskhava,  

A.G. Sarkisyan and 

V.V. Zhghamadze 

Boron Addition and 

Ball Milling. 

Int. J.Adv. App. 

Phys. Res. 

 pp.1-5 

vrceli anotacia qarTul enaze 

1. am samuSaos mizans warmoadgenda lazeriT inducirebuli rezonansuli energiis 

gadataniT gamowveuli fluorescenciis meTodis gamoyeneba dnm-s ormagi spiralis 

"xarisxis" raodenobrivi SefasebisaTvis. donor-aqceptorul wyvils eqsperimentSi 

warmoadgenda akredinis narinji da eTidium bromidis interkalatorebi. es midgoma 

saSualebas iZleva realur drois reJimSi aRmovaCinoT gentikuri aparatis 

defeqtebi da, Sesabamisad, gamoviyenoT am defeqtebiT gamowveuli sxvadasxva 

daavadebebis diagnostikisTvis. 

2. mocemuli kvlevis mizans warmoadgenda STanTqmis speqtroskopiis gamoyenebiT 

vercxlis atomebis rezonansuli urTierTqmedebis Seswavla mis mier warmoqmnil 

sxvadasxva sistemebSi: a) vercxlis nanonawilaSi; b) dnm-sTan warmoqmnil 

kompleqsebSi; g) oligonukleotidebTan warmoqnili kompleqsebSi; d) 

inkafsulirebuli G4 Taobis poliamidoaminSi (PAMAM);  e) celofanis membranaSi. 

naCvenebia, rom dnm-Si vercxlis nanonawilaki warmoadgens wveTs, romelic 

urTierTqmedebisas asvelebs dnm-s zedapirs. kompleqsis sinaTliT dasxivebisas, 

swrafi, intensiuri gaTbobis pirobebSi xorcieldeba dnm-damokidebuli 

konformaciuli gadasvla. 

aseve naCvenebia, rom vercxlis nanonawilakebis fotodesorbciisas dnm-s ormagi 

spirali vercxlis atomebTan erTad warmoqmnis xist, erTganzomilebian periodul 

struqturas. 

3. Seswavlilia tyviis boratis danamatis zegavlena BBi-2223 zegamtari masalis 

kritikuli denis simkvrivesa da zegamtari fazis warmoqmnis siCqareze. 

4. Seswavlilia elementuri boris danamatis zegavlena BBi-2223 zegamtari masalis 

kritikuli denis simkvrivesa da zegamtari fazis warmoqmnis siCqareze. 
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III. 1. samecniero forumebis muSaobaSi monawileoba 

ა) saqarTveloSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 V. Bregadze, T. Giorgadze, 

Z. Melikishvili, I. Khutsishvili, T. 

Khuskivadze, S. Melikishvili, T. 

Hianik 

Sorption Characteristics of 

Organic Materials in Metal Ion 

Reduction Reaction and 

Nanotechnology 

Modern Research and Prospects 

of Their Use in Chemistry, 

Chemical Engineering and Related 

Fields, 

International Scientific 

Conference, September 21-23, 

2016, Ureki, Georgia 

moxsenebaTa anotacia qarTul enaze 

1. samuSaos mizania dnm-s, poliamidoaminis dendrimerSi, celofanis membranaSi, 

adamianis TmaSi, bambis boWkoSi spilenZis da vercxlis ionebis atomis 

mdgomareobamde aRdgena. 

 

b) ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 T.G. Giorgadze, I.G. Khutsishvili, 

Z.G. Melikishvili, T.B. Khuskivadze, 

V.G. Bregadze 

DNA as a Catalyst in Redox, 

Photo-induced Processes and 

Nanoscale Energy Transfer 

3rd International Conference on 

Medical Physics and Biomedical 

Engineering, November 07-08, 

2016, Barcelona, Spain. 

moxsenebaTa anotacia qarTul enaze 

1. moxsenebis mizania warmoadginos speqtroskopuli da Termodimakuri meTodebiT 

Catarebuli kvlevebis Sedegebi, romlebic eZRvneba dnm-s katalizatoruli 

Tvisebebis Seswavlas Jangva-aRdgeniT reaqciebSi, fotodinamikur efeqtis dros da 

mis rols nanomasStabur doneze uzrunvelyos rezonansuli eleqronuli aRgznebis 

gadatana.       
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N7 optikurad marTvadi anizotropuli sistemebis ganyofileba 

ganyofilebis gamge - andro WaniSvili; 

Semadgenloba: 

1.  g. Wilaia,  

2. m. aroniSiZe 

3. z. vardosaniZe,  

4. i. naxucriSvili  

5. g. petriaSvili 

6. s. TavzaraSvili  

7. q. TevdoraSvili 

8. T. laferaSvili 

9. o.Ggogolini 

10. e. ciciSvili 

11. r. janeliZe 

12. i. blagiZe 

13. v. edilaSvili 

 

I. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT 

Sesrulebuli samecniero-kvleviTi proeqtebi  

(exeba samecniero-kvleviT institutebs) 

 

# 

Sesrulebuli proeqtis 

dasaxeleba mecnierebis 

dargisa da samecniero 

mimarTulebis miTiTebiT 

proeqtis xelmZRvaneli  proeqtis Semsruleblebi 

1 ZnO nanofxvnilebis 

tabletebis eleqtruli 

gamtarebloba 

oleg gogolini rusiko janeliZe, iudJin 

blagiZe, genri mSveliZe, 

naTela papunaSvili, oleg 

gogolini, elene 

ciciSvili 

2 naxevargamtaruli 

nanostruqturirebuli 

masalebis miReba da 

kvleva axali Taobis 

fotoeleqtruli 

mowyobilobebisTvis 

TinaTin laferaSvili a.WaniSvili 

T.laferaSvili  

o.kviciani  

d.laferaSvili 

S.lomitaSvili 
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fizika,  naxevargamtaruli 

nanoteqnologia 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

1) gamtareblobis cvlad denze gazomviT Seswavlilia komerciuli Zn oqsidis 

nanofxvnilebis nawilakebis seria, saSualo zomiT 70-dan 380 nm-de. fxvnilebi 

damzadebulia tabletebis saxiT makroskopuli simkvriviT daaxloebiT 70%-mde. 

gazomvebi Catarebulia temperaturul da sixSiris areSi 300K-dan 750K-mde da 100Hz-

dan 105Hz-mde, saTanadod. gazomili gamtarebloba eqvemdebareba jonSeris 

xarisxovan kanons da Seswavlili fxvnilebi aCvenebs miaxloebiT universalobas. 

gamoirCeva sami relaqsaciuri procesi aqtivaciis energiiT 1,4 ev, 0,3 ev da 0,01 ev 

maRal, Sualedur da garemos temperaturebze. dadasturda, rom 400K gamtarebloba 

temperaturis qveviT proporciulia nawilakis saSualo zomis. 

2. SemoTavazebuli qveprogramis farglebSi saangariSo periodSi gagrZelda 

eqsperimentuli da Teoriuli kvlevebi III-V naxevargamtarebis  bazazeze 

nanomasalebis miRebis  axali teqnologiis  damuSavebis mizniT, kerZod: 

 galiumis fosfidze indiumis Txeli fenis eleqtroqimiuri dafeniT da inertuli 

gazis atmosferoSi misi Semdgomi TermodamuSavebiT miRebulia  

nanostruqturirebuli masala, romelic  xasiaTdeba maRali mgrZnobiarobiT 

eleqtromagnituri gamosxivebis axlo infrawiTel ubanSi (1.5 - 2.2)ev. mimdinare wels 

gagrZelda kvleviTi samuSaoebi naxevargamtaruli nanostruqturirebuli masalis 

formirebis meqanizmis dasadgenad da axali Taobis fotoeleqtruli 

mowyobilobebSi maTi gamoyenebis SesaZleblobis Sesaswavlad.  

     Cvens mier miRebuli Sedegebisa safuZvelze sxva mkvlevarebis mier 

gamoqveynebuli uaxlesi monacemebis gaTvaliswinebiT Seqmnilia Ffenomenologiuri 

modeli nanostruqturirebuli masalis miRebis meqanizmis asaxsnelad galiumis 

fosfidis zedapirze indiumis eleqtroqimiuri dafenisa da inertuli gazis 

atmosferoSi misi Semdgomi TermodamuSavebis Sedegad . 

kvlevam aCvena, rom miRebuli  masala sainteresoa  optikurboWkovani 

kavSirgabmulobaSi naxevargamtaruli optikuri gamaZliereblis dasamzadeblad da 

perspeqtiulia axali Taobis mciregabaritiani, mravalgadasasvleliani 

maRalefeqturi mzis energiis gardamqnelis dasamzadeblad.  

 

    proeqtis SesrulebaSi monawileoen: optikurad marTvadi anizotropuli 

sistemebis ganyofilebis xelmZRvaneli andro WaniSvili, axalgazrda mecnieri 

vladimer miqelaSvili,  orest kviciani da daviT laferaSvili saqarTvelos 

teqnikuri universitetis sainJinro fizikisa da kavSirgabmulobis departamentis 
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doqtorantebi, Sesabamisad, da Sorena lomitaSvili ivane javaxiSvilis saxelobis 

Tbilisis saxelmwifo universitetis qimiis fakultetis studenti. 

kvlevis Sedegebi Mmoxsenebulia ucxoeTSi da saqarTveloSi Catarebul  

saerTaSoriso konferenciebze, 2 statia gamoqveynebulia da 2 statia gadacemulia 

samecniero JurnalebSi dasabeWdad. 

 

 

I. 2. 

# 

Sesrulebuli proeqtis 

dasaxeleba mecnierebis 

dargisa da samecniero 

mimarTulebis miTiTebiT 

proeqtis xelmZRvaneli  proeqtis Semsruleblebi 

1 axali tipis 

Txevadkristaluri 

lazerebis SemuSaveba. 

fizika, optika 

Aandro WaniSvili Gguram Wilaia, zurab 

vardosaniZe, svetlana 

TavzaraSvili, marina 

aroniSiZe, qeTevan 

TevdoraSvili 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

 

miRebulia da Seswavlilia axali tipis lazeruli generacia saRebardamatebul 

polimerul fenaSi. miRebuli lazeruli generaciis Taviseburebas warmoadgens is 

faqti, rom gamosxiveba sivrculad modulirebulia da iZleva informacias 

datumbvis velis sivrcul ganawilebaze. aseTi lazeri aerTianebs lazeris da 

elementaruli hologramis Tvisebebs. gamovida publikacia recenzirebad JurnalSi. 

dawyebulia feradi konusuri generaciis safuZvelze gadawyobadi lazeris miRebis 

SesaZleblobis kvlevebi  fotonur Txevad kristalSi. 
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I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebული  

samecniero-kvleviTi proeqtebi (exeba rogorc umaRles 

saganmanaTleblo, ise samecniero-kvleviT dawesebulebebs  

 

# proeqtis dasaxeleba 

mecnierebis dargisa 

da samecniero 

mimarTulebis 

miTiTebiT 

 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 informaciis Cawera 

optikurad aqtiur 

qolesterul Txevad 

kristalebSi. 

fizika, optika  

 

rusTavelis 

fondi da CNRS 

Gguram Wilaia  Aandro WaniSvili, 

nino fonjaviZe 

2 sanaTliT marTvadi 

girotropia Txevad 

kristalebSi 

informaciis 

Casawerad 

Ffizika, optika 

rusTavelis 

fondi 

Gguram Wilaia Aandro WaniSvili, 

nino fonjaviZe, 

svetlana 

TavzaraSvili, 

qeTevan 

TevdoraSvili, 

irakli 

naxucriSvili 

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis Sesaxeb 

vrceli anotacia (qarTul enaze) 

1. proeqtis ZiriTadi mizani iyo gamogvekvlia informaciis optikuri Caweris 

SesaZlebloba optikurad aqtiuri Txevadi kristalis Txeli fenis optikuri 

aqtivobis fotomodulaciis safuZvelze. Cvens mier mocemul proeqtSi SemoTava-

zebuli iyo optikuri informaciis Cawera optikurad aqtiur Txevadkristalur 

fenaSi, romlis sisqe ramodenime mikronia. 

Ggadawyvetili iyo Semdegi amocanebi: (1) fotomgrZnobiare Txevadkristaluri 

komponentebis SerCeva da gamokvleva fotomgrZnobiare optikurad aqtiuri 

Txevadkristaluri narevebis dasamzadeblad; (2) SerCeuli komponentebisagan 

Txevadkristaluri narevebis damzadeba, romelTac proeqtis miznebis misaRwevad 

optimaluri Tvisebebi gaaCniaT. mocemuli narevebisagan Txeli fenebis damzadeba da 

optimaluri sisqeebis SerCeva; (3)mocemul fenebze informaciis Cawera. amisaTvis 

SerCeuli iyo optikuri meseris Caweris meTodi Sablonis gamoyenebiT.  

Ggamokvleuli iyo mravali komponenti da maT safuZvelze damzadda narevebi, 

romelTac gaaCniaT sinaTliT marTvadi optikuri aqtiurobebi. saukeTeso 

maCveneblebi hqonda ori komponentisagan Semdgar narevs: ZhK-440 (NIOPIK) da MLC-6248 
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(Merck). am komponentebis procentuli Tanafardobis cvlilebiT Cven SevZeliT 

migveRo iseTi Txevadkristaluri fena, romelSic polarizaciis sibrtyis mobrunebis 

kuTxe adgenda optimalur 900-s, xolo danarCeni arasasurveli optikuri Tvisebebi, 

rogorebicaa optikuri anizotropia, seleqtiuri amreklaoba,  STanTqma da gabneva, 

praqtikulad ar arsebobda. amasTan, fenis sisqe Seadgenda 7 mikrons-s. amgvarad, 

miRebuli iyo Txeli da gamWvirvale, optikurad izotropuli da aqtiuri fenebi, 

romlebic optikur sibrtyes abrunebdnen 900-iT. Ggamokvleuli iyo maTi foto- da 

Termo-optikuri damokidebulebebi, aseve dispersiuli Tvisebebi. miRebuli fenebi 

gamosadegi iyo meseris Casawerad. proeqtis ganxorcielebis Sedegad Cawerili iyo 

meserebis ori saxeoba: (1) spiralis bijis foto-modulaciis safuZvelze (feradi 

meseri) da (2) “qolesteriki-izotropuli siTxe” fazuri gadasvlis safuZvelze. 

proeqtis ZiriTadi Sedegi mdebareobs SemdegSi: pirvelad demonstrirebulia 

informaciis optikuri Cawera optikurad aqtiuri masalis ramdenime mikronis sisqis 

fenaSi. 

2. proeqtis ZiriTad mizans warmoadgenda informaciis optikuri Caweris 

SesaZleblobis Cveneba qolesteruli Txevadi kristalis (Tk) fenis girotropiis 

sivrculi fotomodulaciis safuZvelze.  dasaxuli miznis misaRwevad Tk fenis 

saWiro da sakmarisi sisqe, Cveni gaTvliT, ar unda aRematebodes 10 mkm-s, rac TiTqmis 

sami rigiT naklebia literaturaSi aRwerili saukeTeso masalis analogiur 

maCvenebelze. swored es mtkiceba gansazRvravda proeqtis samecniero siaxles. 

rogorc aCvenes proeqtis sazRvrebSi Catarebulma kvlevebma, Cveni gaTvlebi 

dadasturda da Cven SevZeliT informaciis Cawera 5-dan 10 mkm-mde sisqis Tk fenebSi. 

ufro metic, Cvens mier SemuSavebul fotomgrZnobiare girotropul Tk fenas gaaCnia          

praqtikulad nulovani optikuri anizotropia, rac warmoadgens mis mniSvnelovan 

gansxvavebas sxva optikur masalebTan SedarebiT, romlebic adre gamoiyenebodnen. 

fotomgrZnobiare nematikebisa da arafotomgrZnobiare optikurad aqtiuri 

danamatebis narevebis safuZvelza miRebul iqna Zalian maRali parametrebis mqone 

sinaTliT marTvadi girotropuli qolesteruli Tk fenebi. 

ganisazRvra polarizaciis sibrtyis brunvis kuTxeebis damokidebuleba 

sinaTlis talRisAsigrZeze  da Tk fenis sisqeze, da agreTve girotropuli 

Tvisebebis damokidebuleba Tk spiralis bijze. miRebuli monacemebis safuZvelze 

Catarebul iqna CamoTvlili parametrebis optimaluri Tanafardobebis SerCeva. 

dadgenili iyo, rom proeqtis miznebisaTvis saukeTeso Sedegebs aCvenebs Tk masala  

spiralis bijiT 1.5 mikroni, roca misi sisqe optikur fenaSi Seadgens 7 mikrons da 

wamkiTxavi sxivis talRis sigrZe 650 nm. naCvenebia, rom daSvebuli wamkiTxavi 

sinaTlis talRis sigrZis cvlileba speqtris yviTel-wiTel diapazonis farglebSia. 

meserebis Cawera fotomarTvad girotropul Tk fenebSi ganxorcielebul iqna 

ultraiisferi sinaTlis meSveobiT Sablonis (maskis) meTodiT. Cawerili informaciis 

wakiTxva xorcieldeba wrfivad polarizebuli sxivis mier, anu Cawerili meseri 

daimzireba mxolod Sejvarebul polaroidebs Soris. amasTanave optikuri fena 

srulad izotropulia, rac warmoadgens Cvens mier SemuSavebul Tk masalis 
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gansakuTrebul Taviseburebas. Sablonis meTodma saSualeba mogvca Cagvewera 

meserebi periodiT 600 mkm da 120 mkm. 
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vrceli anotacia qarTul enaze 

1. Seswavlilia fotomgrZnobiare optikurad aqtiuri Txevadkristaluri fena 

ramodenime mikronis sisqiT, romelsac gaaCnia optikuri aqtivobis Zalian 

maRali sidide. miRebulia optikuri aqtivobis fotoinducirebadi cvlileba, 

romelic ganapirobebs fenis gamtarianobis speqtris mniSvnelovan wanacvlebas 

Sejvarebul polaroidebSi. fotomgrZnobiare fenis dasxiveba xorcieldeboda 

ultraiisferi sinaTliT, polarizaciis sibrtyis brunvis kuTxeebis da 

gamtareblobis speqtris cvlileba daimzireboda xilul areSi. miRebulia 

sinaTlis gamtareblobis pikis wanacvleba 670nm-dan 510nm-mde.Aamave dros 7mkm 

sisqis fenas gaaCnda sinaTlis polarizaciis sibrtyis brunva 90 gradusidan 

wiTel areSi 360 gradusamde iisfer areSi. 

2. mrewvelobasa da teqnikaSi farTod gamoyenebuli rkina-qrom-aluminis 

Senadnobis Jangvis kinetika Cveulebriv aRiwereba xarisxovani kanoniT. 

naSromSi ganxilulia am Senadnobis aqtiuri zedapiris Semcirebis efeqti. es 

efeqti ganpirobebulia malegirebeli elementebis barieruli SenaerTebis 

warmoqmniT. aseTi SemTxvevisaTvis gamoyenebulia araxarisxovani kinetikuri 

damokidebulebebi. naCvenebia Teoriuli Sedegebis kargi Sesabamisoba 

eqsperimentalur monacemebTan. 

3. naSromSi miRebulia tedmonis tipis aracxadi gantoleba reaqciis kinetikuri 

da difuziuri kontrolis erTdrouli gaTvaliswinebiT. Aam gantolebis 

gamoyenebis SesaZlebloba demonstrirebulia eleqtronikaSi, fotosinTezSi da 

teqnikis zogierT sxva dargSi perspeqtiuli masalis - germaniumis nitridis - 

sinTezis magaliTze, rodesac amiakis areSi monokristaluri germaniumis 

zedapirze nitriduli fenis warmoqmnas Tan sdevs misi sublimacia. 

4. naSromis aqtualuroba ganpirobebulia sayovelTaod cnobili ekologiuri 

problemebiT. kerZod, igi exeba mxuTavi airis daJangvas naxSirorJangamde. 

Ggamokvleulia paladiumis gavlena aluminis oqsidis katalizur Tvisebebze 

aRniSnul reaqciaSi. naCvenebia, rom paladiumis mcire danamatiT legireba 

iwvevs aluminis oqsidis katalizuri aqtivobis mniSvnelovan zrdas. 

5. gamoyvanilia xenjis zrdis formaluri kinetikuri gantolebebi kubur-

xarisxovani kanonis mixedviT, rodesac zrdas Tan axlavs sareaqcio zedapiris 

Semcireba. Gganxilulia maTi analogia xenjis paraboluri kanoniT zrdis 

gantolebebTan. 

6. gamtareblobis cvlad denze gazomviT Seswavlilia komerciuli Zn oqsidis 
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nanofxvnilebis nawilakebis seria, saSualo zomiT 70-dan 380 nm-de. fxvnilebi 

damzadebulia tabletebis saxiT makroskopuli simkvriviT daaxloebiT 70%-

mde. gazomvebi Catarebulia temperaturul da sixSiris areSi 300K-dan 750K-mde 

da 100Hz-dan 105Hz-mde, saTanadod. gazomili gamtarebloba eqvemdebareba 

jonSeris xarisxovan kanons da Seswavlili fxvnilebi aCvenebs miaxloebiT 

universalobas. gamoirCeva sami relaqsaciuri procesi aqtivaciis energiiT 1,4 

ev, 0,3 ev da 0,01 ev maRal, Sualedur da garemos temperaturebze. dadasturda, 

rom 400K gamtarebloba temperaturis qveviT proporciulia nawilakis saSualo 

zomis. 

7. indiumis fosidis qvanturi wertilebi galiumis fosfidze. galiumis 

fosfidze metaluri indiumis (In), galiumisa (Ga) maTi myari  xsnaris (Inx Ga1-x) 

Txeli fenis eleqtroqimiuri dafenis meTodi gamoyenebulia idealurTan 

miaxloebuli Tvisebebis mqone In/GaP Sotkis kontaqtis misaRebad. indiumisa da 

galiumis dasafenad gamoyenebulia Sesabamisi liTonis qloridis 

wyalxsnaridan. liTonisDdafeniT miRebuli kontaqtis inertuli gazis 

atmosferoSi misi Semdgomi TermodamuSavebiT miRebulia  

nanostruqturirebuli masala, romelic  xasiaTdeba maRali mgrZnobiarobiT 

eleqtromagnituri gamosxivebis axlo infrawiTel ubanSi (1.5 - 2.2) ev. 

naxevargamtaruli nanostruqturirebuli masalis formirebis meqanizmis 

dasadgenad Seqmnilia galiumis fosfidis zedapirze  indiumis fosfidis (InP) 

nanokristalebis formirebis fenomenologiuri modeli.  Catarebulia kvleva 

miRebuli nanomasalis gamoyenebis Sesaxeb. 

8. III-V naxevargamtaruli nanostruqturebi mzis elementebisTvis.  mzis elementis 

riTadi maxasiaTebeli parametria sinaTlis energiis eleqtrul energiad 

gardaqmnis efeqturoba. Tanamedrove realur mzis elementebSi gardaqmnis 

efeqturobis yvelaze maRali Teoriuli zRvari aqvs mravalgadasavlelian 

mzis elementebs, magram Zalze maRali Rirebulobis gamo, isini, ZiriTadad, 

kosmosur sistemebSi gamoiyeneba. mravalgadasasvlelian mzis elementebSi 

Zalian mniSvnelovania ganieri akrZaluli zonis mqone naxevargamtaris 

gamoyeneba, radgan ganieri akrZaluli zona  uzrunvelyofs elementis 

gaxsnili wredis Zabvisa da Sevsebis faqtoris maRal mniSvnelobebs, rac Tavis 

mxriv ganapirobebs gardaqmnis  maRal efeqturobas. III-V naxevargamtarebi aris 

saukeTeso masala mravalgadasasvleliani mzis elemrntis dasamzadeblad, 

vinaidan maTi akrZaluli zona mniSvnelovnad  faravs mzis speqtris farTo 

ubans. siliciumTan  mesris  parametris mixedviT Tavsebadi  galiumis 

fosfidisa da mis zedapirze gazrdili nanostruqturirebuli masalis 

gamoyenebiT  perspeqtivaSi SesaZlebeli iqneba dabali fasisa da maRali 

efeqturobis gamo mosaxleobis farTo fenebisaTvis misaRebi saxmeleTo 

daniSnulebis mowyobilobebSi gamosayeneblad. 

9. indiumis fosfidze dafuZnebuli nanomasalebi kavSirgabmulobaSi. III-V 

naxevargamtarul masala (GaAs, InAs,GaP, InP) aqvs kargi optikuri da eleqtruli 



82 

 

Tvisebebi marali efeqturobis fotonuri da eleqtronuli mowyobilobebis 

dasamzadeblad. naxevargamtaruli nanostruqturebis  (qvanturi ormo,  

qvanturi mavTulebi da qvanturi wertilebi) mcire zomebiT gansazRvruli 

eleqtronuli mdgomareobebis modifikaciaganapirobebs nanostruqturebis 

Semcveli mowyobilobebis Tvisebebis mkveTr gaumjobesebas, kerZod lazeris 

gaZlierebis maxasiaTebeli izrdeba,  mcirdeba misi zRvruli denis simkvrive 

da  tewmperaturis mimarT mgrZnobiaroba. aq aRwerilia GaP – s zedapirze InP-is 

nanokristalebis gazrdis gansxvavebuli meTodi da nanomasalis formirebis 

meqanizmi axsnilia am Temis irgvliv sxva mecnierebis mier bolo xans 

gamoqveynebuli monacemebis gaTvaliswinebiT. aqve aRwerilia InP-ze 

dafuZnebuli nanomasalebis gamoyeneba axali Taobis optikuri 

kavSirgabmulobisQqselebSi. 
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vrceli anotacia qarTul enaze 

1. Seswavlilia sivrculad modulirebuli saRebariani firovani lazeris 

generaciis gansxvavebuli Tvisebebi.Llazeri warmoadgens rodaminiT legirebul 

polmerul firs, romelic moTavsebulia or rezonatoris sarkes Soris. aRgzneba 

ganxorcielebulia neodimis lazeris meore harmonikis interferenciyli suraTis 

mier. miRebulia sivrculad modulirebuli lazeruli generacia, romlis drosac 

firovani lazeris sxivs moaqvs informacia aRgznebis energiis sivrculi 

ganawilebis Sesaxeb. 

2. mzis elementebi GaP/Si struqturebze. tandemuri an mravalgadasasvleliani mzis 

elementi (MJSC) Sedgeba ramdenime erT gadasasvleliani mzis elementisagan, 

romlebic  erTimeoreze zemodan qveviT akrZaluli zonis zrdis mixedviT 

dalagebulia ise, rom elementis yoveli momdevno fena STanTqavs da eleqtrul 

energiad gardaqmnis masSi gamoyenebuli naxevargamtis akrZalul zonaze meti da 

zeda elementis  akrZalul zonaze naklebi energiis fotonebs. masalis gacilebiT 

dabali Rirebulebis gamo siliciumis (Si)  gamoyenebas tandemur mzis elementebSi 

didi upiratesoba aqvs sxva farTod gamoyenebul masalebTan (Ge, GaAs) SedarebiT. 

SesaZlebelia III-V naxevargamtarebis Txeli fenebis siliciumis fuZeze epitaqsiuri 

zrda. mesris parametris mixedviT siliciumTan Tavsebadi masala aris galiumis 
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fosfidi, rac siliciumis fuZeze maRali xarisxis GaP-s fenis gazrdis saSualebas 

iZleva Txevadfazuri epitaqsiiT (LPE). GaP-s zedapize SesaZlebelia III-V 

naxevargamtarebis nanomasalebis miReba. 

3. SemuSavebuli iqna axali saxeobis, sinaTliT aqtivirebuli wamlis miwodebis 

konteinerebi, romlebic dafuZnebulia spiropiraniT dopirebul Txevad kristalur 

mikro sferoebze. ultraiisferi/iisferi sinaTliT dasxivebisas, spiropiranis 

molekulebi, romlebic CaWerilebi arian nematuri Txevadi kristalis 

mikrosferoebSi, gardaiqmnebian hidrofoburi, cximxsnadi formidan hidrofilur, 

wyalSi xsnad merocianinad, rac astimulirebs merocianinis molekulebis gadasvlas 

nematuri Txevadi kristali-wyali barieris gaswvriv da iwvevs maT erTgvarovan 

ganawilebas wyalSemcvel garemoSi. sinaTliT marTvadi Tvisebebi da spiropiranis 

eqstremalurad maRali xsnadoba nematur Txevad kristalSi saSualebas iZleva 

SevimuSaoT wamlis miwodebis sistemebis axali da saimedo mimwodeblebi. 

4. spiropiraniT dopirebul Txevadkristalur firebSi miRebulia kvlavCamweri 

optikuri informaciis damgrovebeli. gamosaxulebebis Cawera fotomgrZnobiare 

firebze xdeba ultraiisferi sinaTlis dasxivebiT, romelic gadis naxevrad 

tonalur SablonSi. igive gamosaxuleba SeiZleba waiSalos xiluli sinaTlis 

saSualebiT. mocemuli fotoqromuli firebi warmoadgens multifunqciur, dinamiur 

fotomgrZnobiare masalas gamosaxulebis realur droSi Cawera-waSlis funqciebiT. 

5. lazerul skanirebadi konfokaluri (lsk) da eleqtronul skanirebadi (es) 

mikroskopebis gamoyenebiT Seswavlili iqna oqros nanonawilakebis (onn) 

agregaciebis zrda, romelic stimulirebuli iyo dezoqsiribonukleinis mJavis (dnm) 

zemoqmedebiT. Cvens mier Camatebuli saRebavidan damzerili iqna fluorescenciuri 

gamosxiveba, romlis pikic wanacvlebuli, xolo gamosxivebis speqtri gafarToebuli 

iqna onn-is agregaciebis mier. lsk da es mikroskopebidan miRebuli gamosaxulebebis 

safuZvelze SeiZleba davaskvnaT rom, nimuSis hidrofoburi Semadgenlis Semotana 

bifenovan SreSi, romelic SemosazRvravs onn-ebs, iwvevs forsteris rezonansuli 

energiis gadacemas. miRebuli Sedegebi sasargeblo da perspeqtiulia 

nanobioteqnologiuri xelsawyoebis dasamzadeblad, romlebSic gamoyenebuli iqneba 

onn-ebi da dnm. 
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moxsenebaTa anotacia qarTul enaze 

1.indiumis fosidis qvanturi wertilebi galiumis fosfidze. 

galiumis fosfidze metaluri indiumis (In), galiumisa (Ga) maTi myari  xsnaris (Inx 

Ga1-x) Txeli fenis eleqtroqimiuri dafenis meTodi gamoyenebulia idealurTan 

miaxloebuli Tvisebebis mqone  In/GaP Sotkis kontaqtis misaRebad. indiumisa da 

galiumis dasafenad gamoyenebulia Sesabamisi liTonis qloridis wyalxsnaridan. 

liTonisDdafeniT miRebuli kontaqtis inertuli gazis atmosferoSi misi Semdgomi 

TermodamuSavebiT miRebulia  nanostruqturirebuli masala, romelic  xasiaTdeba 

maRali mgrZnobiarobiT eleqtromagnituri gamosxivebis axlo infrawiTel ubanSi 

(1.5 - 2.2) ev. naxevargamtaruli nanostruqturirebuli masalis formirebis meqanizmis 

dasadgenad Seqmnilia galiumis fosfidis zedapirze  indiumis fosfidis (InP) 

nanokristalebis formirebis fenomenologiuri modeli.  Catarebulia kvleva 

miRebuli nanomasalis gamoyenebis Sesaxeb. 

2. indiumis fosfidze dafuZnebuli nanomasalebi kavSirgabmulobaSi.  

III-V naxevargamtarul masala (GaAs, InAs,GaP, InP) aqvs kargi optikuri da eleqtruli 

Tvisebebi marali efeqturobis fotonuri da eleqtronuli mowyobilobebis 

dasamzadeblad. naxevargamtaruli nanostruqturebis  (qvanturi ormo,  qvanturi 

mavTulebi da qvanturi wertilebi) mcire zomebiT gansazRvrulieleqtronuli 

mdgomareobebis modifikaciaganapirobebs nanostruqturebis Semcveli 

mowyobilobebis Tvisebebis mkvetr gaumjobesebas, kerZod lazeris gaZlierebis 

maxasiaTebeli izrdeba,  mcirdeba misi zRvruli denis simkvrive da temperaturis 

mimarT mgrZnobiaroba. aq aRwerilia GaP – s zedapirze InP-s nanokristalebis gazrdis  

gansxvavebuli meTodi da nanomasalis formirebis meqanizmi axsnilia am Temis 

irgvliv sxva mecnierebis mier bolo xans gamoqveynebuli monacemebis 
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gaTvaliswinebiT. aqve aRwerilia InP-ze dafuZnebuli nanomasalebis gamoyeneba axali 

Taobis optikuri kavSirgabmulobis QqselebSi. 

3.III-V naxevargamtaruli nanostruqturebi mzis elementebisTvis.  mzis elementis 

riTadi maxasiaTebeli parametria sinaTlis energiis eleqtrul energiad gardaqmnis 

efeqturoba. Tanamedrove realur mzis elementebSi gardaqmnis efeqturobis yvelaze 

maRali Teoriuli zRvari aqvs mravalgadasavlelian mzis elementebs, magram Zalze 

maRali Rirebulobis gamo, isini, ZiriTadad, kosmosur sistemebSi gamoiyeneba. 

mravalgadasasvlelian mzis elementebSi Zalian mniSvnelovania ganieri akrZaluli 

zonis mqone naxevargamtaris gamoyeneba, radgan ganieri akrZaluli zona 

uzrunvelyofs elementis gaxsnili wredisZabvisa da Sevsebis faqtoris maRal 

mniSvnelobebs, rac Tavis mxriv ganapirobebs gardaqmnis  maRal efeqturobas. III-V 

naxevargamtarebi aris saukeTeso masala mravalgadasasvleliani mzis elemntis 

dasamzadeblad, vinaidan maTi akrZaluli zona mniSvnelovnad  faravs mzis speqtris 

farTo ubans. siliciumTan  mesris  parametris mixedviT Tavsebadi  galiumis 

fosfidisa da mis zedapirze gazrdili nanostruqturirebuli masalis gamoyenebiT  

perspeqtivaSi SesaZlebeli iqneba dabali fasisa da maRali efeqturobis gamo 

mosaxleobis farTo fenebisaTvis misaRebi saxmeleTo daniSnulebis mowyobilobebSi 

gamosayeneblad. 

4. Seswavlili iqna vercxlis da oqros nanonawilakebiT dopirebuli polimeruli 

da Txevadkristaluri nanokompoziciebi. kerZod, damzadebuli iqna vercxlis 

nanonawilakebiTa da organuli luminescenciuri saRebarebiT dopirebuli 

nanokompoziciebi, romlebsac gaaCniaT Termooptikuri Tvisebebi. naCvenebi iqna, rom 

aseTi saxis nano masalebi mniSvnelovnad icvlian fers, rodesac icvleba garemos 

temperatura da moqmedebs rogorc Termoqromuli nivTiereba. mocemuli masalebis 

safuZvelze SeiZleba damzades iseTi gaumjobesebuli Termo optikuri parametrebis 

mqone xelsawyoebi, rogorebicaa: maRali sizustis mqone, temperaturiT marTvadi da 

gadawyobadi printerebi da luminescenciuri displeebi. 

 

b) ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 Guram Chilaya, Andro Chanishvili, 

Gia Petriashvili, Nino Ponjavidze,  

Umberto Bortolozzo, S. Residori 

“Different strategies of 

information recording based on 

phototransformation effects in 

cholesteric liquid crystals”.  

The 1st International Conference 

October 26-28, 2016, Nice, France 
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on Optics, Photonics & Materials 

“Nice Optics 2016”, 

2 Чилая Г.С.,  Аронишидзе М.Н, 

Петриашвили Г.Ш., 

Понджавидзе Н.Т., 

Тавзарашвили С.П., 

Тевдорашвили К.Г.,                 

Чанишвили А.Г. 

«Пространственная фото-

модуляция вращения плоскости 

поляризации света в 

холестерических жидких 

кристаллах».  

Материалы международной 

научно-практической 

конференции «Наука сегодня: 

вызовы и решения» 

27 января  2016, Вологда, 

Россия 

3 O. Kvitsiani,  
D.Laperashvil,  
T.Laperashvili, 
 V.Mikelashvili 

Solar cells based on GaP/Si 

structure 

12 - 14 October 2016,   Photonics 

Asia 2016, Beijing, China 

4 Gia Petriashvili, Ridha Hamdi, 

Ramla Gary, Maria Penelope De 

Santo, Nino Ponjavidze, Riccardo 

Barberi  

Light Emission and Lasing 

Enhancement in Cholesteric 

Liquid Crystals Doped with a 

Luminescent Dye and Gold 

Nanoparticles 

June 20-23, 2016,  Portonovo 

(Italy)  

5 Saadaoui Lotfi, Gia Petriashvili,   

Maria Penelope De Santo, Ridha 

Hamdi, Tahar Othman, Riccardo 

Barberi  

Double lasing emission from dye 

doped cholesteric liquid crystals 

June  20-23, 2016,  Portonovo 

(Italy) 

 

moxsenebaTa anotacia qarTul enaze 

1. naCvenebia fotomgrZnobiare Txevadkristalur fenebSi informaciis optikuri 

Caweris sxvadasxva principebi. demonstrirebuli iqna difraqciuli meserebis 

Cawera Txevadkristalur fenis sami optikuri parametris – gabnevis, 

seleqtiuri arekvlis da optikuri aqtiurobis - sivrculi modulaciis 

safuZvelze. 

2. naCvenebia qolesteruli Txevad kristalis Txel fenaSi sinaTlis 

polarizaciis sibrtyis brunvis sivrculi fotomodulaciis SesaZlebloba.  

miRweulia polarizaciis sibrtyis brunvis 90 gradusiani kuTxe 7 mikroniani 

sisqis fenaSi. 

3. mzis elementebi GaP/Si struqturebze. tandemuri an mravalgadasasvleliani 

mzis elementi (MJSC) Sedgeba ramdenime erT gadasasvleliani mzis 

elementisagan, romlebic  erTimeoreze zemodan qveviT akrZaluli zonis 

zrdis mixedviT dalagebulia ise, rom elementis yoveli momdevno fena 



88 

 

STanTqavs da eleqtrula energiad  gardaqmnis masSi gamoyenebuli 

naxevargamtis akrZalul zonaze meti da zeda elementis  akrZalul zonaze 

naklebi energiis fotonebs. masalis gacilebiT dabali Rirebulebis gamo 

siliciumis (Si) gamoyenebas tandemur mzis elementebSi didi upiratesoba aqvs 

sxva farTodgamoyenebul masalebTan (Ge, GaAs) SedarebiT. SesaZlebelia III-V 

naxevargamtarebis Txeli fenebis siliciumis  fuZeze epitaqsiuri zrda. 

mesris parametris mixedviT siliciumTan Tavsebadi masala aris galiumis 

fosfidi, rac siliciumis  fuZeze maRali xarisxis GaP-s  fenis gazrdis 

saSualebas iZleva Txevadfazuri epitaqsiiT (LPE). 

4. mocemul samuSaoSi Cven vaCveneT, rom luminescenciur saRebar Camatebul 

Txevadkristalur narevSi SeiZleba moxdes sinaTlis mniSvnelovani 

gaZliereba, rodesac masSi movaxdenT garkveuli raodenobis oqros nano 

nawilakebis dopirebas. speqrometrisa da konfokaluri skanirebadi 

mikroskopis gamoyenebiT Sedarebuli iqna ori Txevadkristaluri matricis 

luminescenciis intensioba. erTi, rodesac gvaqvs qolesterul Txevad 

kristalSi dopirebuli mxolod luminescenciuri saRebari da meore, rodesac 

mocemul matricaSi Seyvanilia sferuli formis mqone oqros nanonawilakebi. 

Sedegad, rogorc speqtroskopiulma ise konfokalurma gazomvebma mogvca 

sinaTlis gamosxivebis mniSvnelovani gazrdis suraTi. 

5. mocemul eqsperimentebSi  SemoTavazebuli iqna axali strategia, qolesterul 

Txevad kristalSi erTdrulad lazeruli gamosxivebis ori da meti xazis 

miRebisa. kerZod, Cven miviReT ori lazeruli gamosxivebis xazi, romlebic 

erTmaneTisagan speqtralurad 95 nanometris manZiliT arian daSorebulebi. 

garda amisa, mocemuli meTodi saSualebas iZleva movaxdinoT erT-erTi an 

orive lazeruli gamosxivebis marTva eleqtruli velis saSualebiT. 

 

 

 

informaciis holografiuli Cawerisa da damuSavebis laboratoria 
(ganyofilebis statusiT) 

laboratoriis xelmZRvaneli - barbara kilosaniZe, akad. doqtori, mTavari mecnier 

TanamSromeli 

samecniero erTeulis personaluri Semadgenloba: 

1. giorgi kakauriZe, akad. doqtori, mTavari mecnier TanamSromeli. 

2. vladimer tarasaSvili, akad. doqtori, ufrosi mecnier TanamSromeli. 

3. valentina Saverdova, akad. doqtori, ufrosi mecnier TanamSromeli. 
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4. ana furcelaZe, akad. doqtori, ufrosi mecnier TanamSromeli. 

5. irakli Caganava, akad. doqtori, mecnier TanamSromeli. 

6. iuri mSvenieraZe, akad. doqtori, mecnier TanamSromeli. 

7. svetlana petrova, wamyvani inJineri. 

8. elene osepaiSvili, ufrosi laboranti. 

9. Teimuraz kvernaZe, doqtoranti.  

10. irina qobulaSvili, doqtoranti. 

 

I. 1.saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT 

Sesrulebuli samecniero-kvleviTi proeqtebi 

(exeba samecniero-kvleviT institutebs) 

I. 2. 

# 

Sesrulebuli proeqtis 

dasaxeleba mecnierebis 

dargisa da samecniero 

mimarTulebis miTiTebiT 

proeqtis xelmZRvaneli  proeqtis Semsruleblebi 

1 maRalefeqturi 

polarizaciulad 

mgrZnobiare masalebis 

miRebis teqnologiis 

modificireba 

polarizaciul- 

holografiiuli 

elementebis misaRebad. 

fizikuri da qimiuri 

mecnierebebi: 

6-120 optika, kvanturi 

eleqtronika; 

6-210 qimiuri fizika. 

barbara kilosaniZe giorgi kakauriZe, 

vladimer tarasaSvili, 

valentina Saverdova, 

ana furcelaZe, 

irakli Caganava, 

iuri mSvenieraZe, 

svetlana petrova, 

elene osepaiSvili 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 
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modificirebul iqna polarizaciul-holografiuli elementis miRebis teqnologia 

da elementis difraqciuli efeqturoba iqna amaRlebuli 20 - 25%-iT.  

saangariSo peroidSi Cven vmuSaobdiT polimerul matricaSi Seyvanili 

azosaRebrebis safuZvelZe polarizaciulad mgrZnobiare masalebis miRebis, 

laboratoriaSi arsebuli teqnologiis arsebiTad gaumjobesebaze maRalstabiluri 

da erTgvarovani polarizaciulad-mgrZnobiare masalebis miRebisaTvis. am mizniT 

Cven gamovikvlieT azosaRebarebis molekulebsa da polimerul matricis 

makromolekulebs Soris urTierTkavSirebis gavlena masalebis fotoanizotropul–

fotogirotropul maxasiaTeblebze da anizotropiis inducirebisa da waSlis 

kinetikaze. polimerul matricasi Seyvanili azosaRebarebis safuZvelze miRebul 

masalebSi aRmoCenili iqna miRwevadi fotoanizotropiis zrda sakvlevi saRebaris 

molekulis polarobis zrdasTan erTad. experimentebma gviCvena, rom Seyvanili 

funqcionaluri jgufebis ricxvi da gansakuTrebiT ionizirebis unari, gansazRvravs 

masalebSi miRwevadi fotoanizotropiis dones. arsebiT rols fotoanizotropiis 

mniSvnelobis zrdaSi TamaSobs azosaRebarebis molekulebsa da polimerul 

matricis makromolekulebs Soris urTierTkavSirebis gaZliereba. vvaraudobT, rom 

miRwevadi fotoanizotropiis mniSvnelovani nawili ganxilul masalebSi ZiriTadad 

dakavSirebulia komponentebs Soris urTierTqmedebis gaZlierebaze. es realizdeba 

polarul molekulebs Soris kavSirebis damyarebiT eleqtrostatikuri Zalebis 

meSveobiT. saRebaris ionizirebul molekulebs unari SeswevT warmoqmnan ionur–

dipoluri bmebi, meores mxriv, eleqtroqimiurad polarizebuli polimeris 

molekulebi amyareben kavSirebs erTmaneTs Soris kros-dipol-dipoluri bmebis  

meSveobiT. 

miRebuli masalebi gamoirCevian maRali efeqturobiT da mTel rig masalebSi 

daimzereba Cven mier gamovlenili veqtoruli polifotoqromizmis movlena. 

gamovlenili iqna, rom dasxivebis simZlavris simkvrivis zrdasTan erTad 

gamtareblobis kinetikas erTi da igive nimuSisaTvis aqvs sxvadasxva saxe da 

nimuSebSi daimzireba efeqtis zrda dasxivebis simkvrivis zrdasTan erTad. 

aRvniSnoT, rom miRebuli Sedegebidan mJRavndeba eqspoziciis energetikuli minimumi 

mazondirebeli konis maqsimaluri gamWvirvalobis misaRwevad. Cven vivaraudeT, rom 

miRebul mrudebze damzerili gamtareblobis daqveiteba dakavSirebulia sacdeli 

konis interferenciul CaqrobasTan, rasac adgili aqvs masalaSi gasuli 

Cveulebrivi da araCveulebrivi sxivebs Soris svlaTa sxvaobis gamovlenisas 

sacdeli sxivis eqsponirebul nimuSSi gavlis dros. svlaTa sxvaobis sidide 

damokidebulia masalis fotodrekadobis koeficientZe da fotomgZnobiare fenis 

sisqeze. amavdroulad SesaZlebelia gamovavlinoT optimaluri simZlavris simkvrive 

TiToeuli masalisaTvis, romlis drosac energetikuli eqspozicia iqnebqa 

minimaluri. es Sedegi saSualebas gvaZlevs movaxdinoT maRalefeturi 

polarizaciul–holografiuli difraqciuli meserebis Caweris reJimebis 

optimizirebas gamoyenebuli maregistrirebeli masalisTvis. 
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I. 3.saxelmwifo grantiT (rusTavelis fondi)dafinansebული 

samecniero-kvleviTi proeqtebi (exeba rogorc umaRles 

saganmanaTleblo, ise samecniero-kvleviT dawesebulebebs  

 

# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 arapolarizebuli 

sinaTlis fenomeni 

polarizaciul-

holografiul 

interferometriaSi: 

Cawera, 

maregistrirebeli 

areebi, gamoyeneba. 

 

fizikuri da 

qimiuri 

mecnierebebi: 

6-120 optika, 

kvanturi 

eleqtronika; 

6-130 myari 

sxeulebis da 

kvanturi siTxeebis 

fizika; 

6-210 qimiuri 

fizika. 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

 

granti 

№FR/292/6-120/13 

2014-2015 w.w. 

valentina 

Saverdova 

ZiriTadi 

Semsruleblebi: 

valentina Saverdova, 

vladimer 

tarasaSvili, 

ana furcelaZe, 

svetlana petrova, 

nino obolaSvili. 

damxmare  

Semsruleblebi: 

giorgi kakauriZe, 

barbara kilosaniZe 

iuri mSvenieraZe 

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis Sesaxeb 

vrceli anotacia (qarTul enaze) 

samecniero proeqtis mizani iyo:  

 1. arapolarizebuli koherentuli sinaTlis fenomenis Seswavla polarizaciul-

holografiul interferometriaSi; hologramidan aRdgenili talRuri velis 

veqtoruli maxasiaTeblebis mimarT aposterioruli elifsometruli eqsperimentis 

realizebis Teoriuli da eqsperimentuli kvleva. 2. axali tipis polarizaciulad 

mgrZnobiare, maRalefeqturi, dinamiuri da stabiluri maregistrirebeli areebis 

miRebisa da kvlevis meTodebis srulyofa; perspeqtiuli matareblebis 

anizotropuli da holografiuli Tvisebebis optimizacia. 3. arapolarizebuli 

koherentuli sinaTlis wyaros gamoyenebiT polarizaciul-holografiuli 
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interferometriis amocanebis gadaWra. 

proeqtSi dasaxuli miznebis misaRwevad ganxorcielda Semdegi Teoriuli da 

eqsperimentuli kvleviTi amocanebi: 

1. polarizaciuli hologramidan aRdgenili talRuri velis veqtoruli 

maxasiaTeblebis mimarT aposterioruli elifsometruli eqsperimentis realizebis 

Teoriuli kvleva.  

ganisazRvra gamWoli da amrekli hologramidan aRdgenil talRur velze 

aposterioruli elifsometruli eqsperimentis Catarebis Teoriuli pirobebi; 

arastacionaruli daZabulobis velSi ganTavsebuli mapolarizebeli sistemis mier 

formirebuli sinaTlis velis polarizacis mdgomareoba da xarisxi. 

cal-calke ganisazRvra obieqtis gardatexis maCvenebelebi daZabulobis mTavari 

normalis mimarTulebebiT− 1
n da 2

n , da daZabul-deformirebuli obieqtis mTavari 

daZabulobis mimarTulebasa da abscisaTa RerZs Soris kuTxe  , rogorc gamWoli, 

aseve amrekli hologramebis (interferogramebis) SemTxvevaSi; gadaiWra sawyis 

mdgomareobaSi izotropuli obieqtis sufTa daZabuli mdgomareobis da daZabul-

deformirebuli difuzuri obieqtis anizotropiis gamovlenisa da elifsometruli 

analizis amocanebi. Teoriulad naCvenebia, rom arapolarizebuli sinaTlis wyaros 

gamoyenebis fenomeni warmoadgens mravaleqspoziciuri polarizaciul-

holografiuli interferometriis erTeqspoziciur alternatiul meTods. 

 2.maRalefeqturi dinamiuri da stabiluri maregistrirebeli masalebis miReba da 

kvleva. 

Seiqmna danadgarebi maregistrirebeli masalebis veqtoruli parametrebis 

gansazRvrisaTvis fotoanizotropul-girotropuli, polarizaciul-holografiuli, 

polarizebuli luminescenciis da elifsometruli meTodebiT; SemuSavda 

veqtoruli parametrebis sensitometriis meTodika. 

gamokvleulia minebi, aqtivirebuli maionizirebeli gamosxivebebiT. naCvenebia, 

rom perspeqtiulia maTi gamoyeneba polarizaciul-holografiaSi;Sedegebs gaaCniaT 

mecnieruli Rirebuleba: gvaZlevs axal monacemebs umciresi zomis halogenidis 

kristalebis (nanokristalebis) Tvisebebze minis matricaSi.  

vercxlis halogenidur masalebs gaaCnia maRali SuqmgrZnobiaroba, stabiluroba, 

Cawerili polarizaciuli hologramebis sakmarisi difraqciuli efeqturoba; foto-

anizotropuli parametrebis sidideebis farTo sazRvrebSi varirebis unari. 

gamokvleulia Txevad kristaluri polimerebis bazaze miRebuli areebi; 

liotropuli polimerulikompoziciebi avlenen optikuri Camketis Tvisebebs. 

3.polarizaciul-holografiuli interferometriis amocanis gadawyveta 
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SemuSavebuli axali meTodiT. 

Seqmnilia optikuri sqemebi arapolarizebuli sinaTlis wyaroTi polarizaciul-

holografiuli interferogramebis CawerisaTvis gamWol da Semxvedr konebSi; 

polarizaciul-holografiuli interferometruli informaciis damuSavebis da 

gardaqmnis laboratoriuli, cifruli sistemebi. SemuSavda sakvlevi parametrebis 

mniSvnelobebis misaRebi meTodika _ programuli uzrunvelyofa iZleva saSualebas 

gamoiTvalos obieqtis yovel wertilSi STanTqmis anizotropiis )(  n -sa 

(deformacia) da ormagi sxivtexis n -is (daZabuloba) ricxviTi mniSvnelobebi. 

ganisazRvra sawyis mdgomareobaSi izotropuli obieqtis sufTa daZabuli 

mdgomareoba da Catarda interferogramebis elifsometruli analizi. 

gamovlenilia ori eqspoziciuri polarizaciul-holografiuli meTodiT 

daZabul-deformirebuli difuzuri obieqtebis anizotropia; Catarda 

elifsometruli analizi. 

gamovlenilia mikrostruqturis mqone zedapiris reliefis konturis gaurCeveli 

detalebi– profili; Catarda mikroreliefis elementebis aposterioruli 

elifsometruli analizi. 

 

I. 4. 

# proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTulebis 

miTiTebiT 

 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 universaluri 

polarizaciul-

holografiuli 

speqtro-

polarimetris 

SemuSaveba 

astronomiuli 

obieqtebis 

SeswavlisaTvis 

 

შოთა rusTavelis 

erovnuli 

samecniero fondi. 

G 

granti  

№AR/209/6-120/14 

2015-2017 w.w. 

barbara 

kilosaniZe 

ZiriTadi 
Semsruleblebi: 

barbara kilosaniZe, 

giorgi kakauriZe, 

irakli Caganava (saq. 
teqn. univ., kibern. 
inst.). 
Teimuraz kvernaZe, 

giorgi qurxuli, 

daviT xuciSvili, 

vaJa kulijaniScili  

 (ilias univers., 
abasTumnis 
astrofizikuri 
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observatoria). 

damxmare  
Semsruleblebi: 

iuri mSvenieraZe, 

vladimer 

tarasaSvili 

 

gardamavali (mravalwliani) proeqtis me-2 da me-3 etapebis ZiriTadi Teoriuli da 

praqtikuli Sedegebi. 

miRebulia polarizaciul-holografiuli difraqciuli elementebi. am elementebze 

gamokvleulia difraqciis procesi laboratoriaSi miRebuli maregistrirebeli 

polarizaciulad mgrZnobiare masalebis maxasiaTeblebis gaTvaliswinebiT. moxda 

elementebis Caweris reJimebis optimizacia. optimizirebuli polarizaciul-

holografiuli  elementis meSveobiT miRebulia stoqsis parametrebis 

mniSvnelobebi testuri konis brunvisas 0–dan 360 gradusamde; polarizaciis 

xarisxis (DOP) da elifsurobis mniSvnelobebi, sxvadasxva masalebze da Caweris 

sxvadasxva reJimebiT miRebul elementebisaTvis.   

 wina saangariSo periodSi miRebul iqna fenomenologiuri Teoriuli modeli, 

romelic aRwers korelaciur kavSirebs obieqtTa fizikur-qimiur struqturebsa da 

polarizaciis mdgomareobis ganawilebebs Soris. es Teoriuli modeli  

modificirebul iqna polarizaciis mdgomareobis fluqtuaciisa da polarizaciis 

ganawilebis disprsiis gaTvaliswinebiT. proeqtSi SemoTavazebuli 

astropolarimetriis meTodi integraluri polarizaciul–holografiuli 

elementis bazaze [Kilosanidze B., Kakauridze G., Appl. Opt., 46, 1040-1049 (2007); Kakauridze G., 

Kilosanidze B., SPIE Proceed., Vol. 8126 (2011); G. Kakauridze,  B. Kilosanidze, Proc. of SPIE Vol. 8151, 81510C 

(2011)], saSualebas gvaZlevs ganvsazRvroT stoqsis yvela parametri da maTi 

fluqtuaciebi drois realur masStabSi. 

    Seiqmna originaluri programuli uzrunvelyofa, romelic dawerilia 

Embarcadero RAD Studio-s garemoSiC++ enaze VCL biblioTekis gamoyenebiT. 

SemuSavda da Seiqmna drois realur masStabSi momuSave stoqsis 

speqtropolarimetri integraluri polarizaciul-holografiuli difraqciuli 

elementebis bazaze: maqsimalurad kompaqturi da advilad SeTavsebadi sxvadasxva 

tipis teleskopebTan. SemuSavda da Seiqmna speqtropolarimetris dakalibrebis 

preciziuli sistema. monoqromatuli-polarimetriis SemTxvevaSi kalibrebisaTvis 

gamoyenebul iqna cnobili polarizaciuli maxasiaTeblebis mqone obieqtebi: 

standart varskvlavebi, mowmendili cis foni dRis ganmavlobaSi da 

laboratoruli sinaTlis wyaro. gazomili intensiobebis da polarizaciis 

parametrebis gamoyenebiT gamoiTvleba Sesabamisi gadamyvani koeficientebi, 

romlebic SemdgomSi gamoiyenebul iqna sakvlevi obieqtis igive reJimSi gadaRebisas 
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stoqsis parametrebis gamosaTvlelad. SemuSavebuli speqtro-polarimetris 

Taviseburebebidan gamomdinare SemuSavda astronomiuli dakvirvebebis da miRebuli 

dakvirvebiTi masalis damuSavebis specialuri meTodika. 

SemuSavebuli da damzadebuli iyo speqtropolarimetris misaerTebeli (SeTavsebis 

gadamyvani) mowyobilobebi. saangariSo periodis ganmavlobaSi ganxorcielda 

speqtropolarimetris SeTavseba abasTumnis astrofizikuri observatoriis 

ramodenime samzeo da savarskvlavo teleskopTan: savarskvlavo 125 sm-ian sarkian 

teleskopTan "azt-11"; did 53 sm-iani lios tipis dabnelebagareSe koronografTan; 

mzis fotosferul teleskopTan; 100 mm refraqtorTan. abasTumnis astrofizikur 

observatoriaSi Catarda standartul varskvlav vegas speqtropolarimetriuli 

dakvirvebebi da ganisazRvra stoqsis speqtropolarimetris xazovani speqtruli 

dispersiis sidide, romelmac 5000-7000 angstremis speqtrul diapazonSi Seadgina 

daaxloebiT 724 ± 6 angstremi/mm.  aseve dakvirvebebis damuSavebis Sedegad 

ganisazRvra polarizaciis xarisxis (±0.7%) da wrfivi polarizaciis poziciuri 

kuTxis (±0.5) gansazRvris sizuste. didi dabneleba gareSe koronografis da masze 

mierTebuli stoqsis speqtropolarimetris meSveobiT Catarda mzis spikulebisa da 

mcire protuberancebis speqtropolarimetriuli dakvirvebebi 

wyalbadisHαspeqtrul xazSi, rac saSualebas iZleva mzis zeda atmosferos 

sxvadasxva aqtiur warmonaqmnebSi magnituri velebis SeswavlisaTvis henlis 

polarizaciuli efeqtis meSveobiT. Cvens mier gadaRebuli Hαspikulis 

gamosaxulebebidan specialuri programuli uzrunvelyofis meSveobiT amoRebul 

iqna Hα speqtruli xazis profilebi sxvadasxva difraqciuli gamonasaxebisaTvis. 

gamoTvlil iqna Hα speqtruli xazis stoqsis profilebi, romelTa Sefardeba 

gamoiyeneba henlis efeqtis Sesafaseblad. droiT-sivrciTi polarizaciis 

mdgomareobis ganawilebis gansazRvrisaTvis Cven gadaviReT mzis spikulebis 

polarimetruli dakvirvebis seria drois sxvadasxva intervaliT 1 sT da 20 wT 

ganmavlobaSi da mzis atmosferos sxvadasxva simaRleze - 5000, 6000, 6500 da 7000 km.  

mcire sakalibracio teleskopiT (obieqtivis diametri 10 sm, fokusuri manZili - 100 

sm) mierTebuli speqtropolarimetriT gadaRebul iqna mTvaris SerCeuli areebis 

(mTvaris cisartyelebis yuris Crdilo-materikis are, krater olbersis midamo, 

humboldtis zRvis midamo da krateri alfonso) gamosaxulebebi difraqviul 

rigebSi, viwrozolovani interferenciuli filtriT: centraluri talRis sigrZe - 

5320 Å, naxevarsigane - 40 Å. aseve imave teleskopiT miRebul iqna marsis, iupiteris, 

saturnis, kiborCxalas nisleulisa da andromedas galaqtikis birTvis 

gamosaxulebebi gadaRebuli farTozolovani SuqfiltriT diapazonSi 5000 Å - 7000Å. 

2 saxeTa amocnobis 

axali sistema 

fotoanizotropuli 

kopiebis 

safuZvelze. 

SoTa rusTavelis 

erovnuli 

samecniero fondi 

da ukrainis 

saerTaSoriso 

samecniero 

barbara  

kilosaniZe 

ZiriTadi 
Semsruleblebi: 

barbara kilosaniZe, 

giorgi kakauriZe, 

ირაკლი ჩაგანავა,  
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fizikuri da 

qimiuri 

mecnierebebi: 

6-120 optika, 

kvanturi 

eleqtronika. 

teqnologiuri 

centris 

erToblivi 

granti №04/06da 

№6069 

2015-2017 w.w. 

iuri mSvenieraZe. 

damxmare  
Semsruleblebi: 
vladimer 

tarasaSvili, 

ana furcelaZe, 

Tamaz sulaberiZe 

gardamavali (mravalwliani) proeqtis etapisZiriTadi Teoriuli da praqtikuli 

Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

SemuSavda da Seiqmna dinamiuri amomcnobi mowyobilobis laboratoriuli modeli 

wina saangariSo periodebSi SemuSavebuli ori sqemis kombinirebis gziT: amosacnobi 

obieqtis gamosaxulebis fotoanizotropuli kopios Caweris, waSlisa da 

zondirebis optikuri sqema da fraungoferis difraqciis ubanSi polarizaciuli 

integraluri elifsis stoqsis parametrebis gansazRvris sqema. integraluri 

elifsis polarizaciis mdgomareobis gansazRvrisaTvis realur droSi, Cven 

SevTavazeT Cven mier SemuSavebuli polarizaciul–holografiuli difraqciuli 

elemenTis gamoyeneba. difraqciis procesSi aRniSnuli elementi Slis maszed 

dacemul sinales orTogonalur cirkularul da wrfiv bazisebad. Sedegad 

elementi formirebas ukeTebs 6 konas difraqciis +1 da –1 rigebSi. am eqvsi 

difraqciis rigidan, oTxi rigis intensiobebi gamoiyeneba stoqcis 4 parametris 

gansazRvrisaTvis Cven mier miRebuli formulebis gamoyenebiT. Seiqmna specialuri 

programuli uzrunvelyofa. Seqmnil amomcnobi mowyobilobis laboratoriul 

modelSi, fotoanizotropuli kopioebis misaRebad gamoiyeneboda Cven mier 

SemuSavebuli dinamiuri polarizaciulad  mgrZnobiare masala MPY-Glued. 

eqsperimentulad miRebul iqna mocemuli danadgaris Semdegi maxasiaTeblebi. 

fotoanizotropuli kopiis Cawera xorcieldeboda wrfivad polarizebuli 

sinaTlis koniT talRis sigrZiT 470 nm da simZlavris simkvriviT daaxloebiT130 

milivati/sm2. zondireba xdeboda cirkularulad polarizebuli sinaTlis koniT 

talRis sigrZiT 532 nm da simZlavris simkvriviT 2 milivati/sm2. obieqtis 

gamosaxulebis fotoanizotropuli kopiis waSla tardeboda DPSS lazeris 

paraleluri, cirkularulad polarizebuli sinaTlis koniT talRis sigrZiT 445 

nm da simZlavris simkvriviT daaxloebiT 50 milivati/sm2. danadgaris fotomimRebi 

nawili preciziuli fotowinaRobebis saSualebiT awarmoebda polarizaciul–

holografiul elementze difraqciis rigebis intensiobebis gazomvas fotomimRebi 

nawilis obieqtivis fokalur sibrtyeSi, rac Seesabameboda fraungoferis 

difraqciis ares da iZleoda saSualebas integraluri elifsis stoqsis 

parametrebis gansazRvrisaTvis am areSi.laboratoriuli modelis 

garCevisunarianobis eqsperimentulad gansazRvrisaTvis damzadda cifruli saxiT 

specialuri test–obieqtebi – optikuri mirebi, romlebic warmoadgenen 5 erTnairi 
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siganis - paraleluri zolis erTobliobas da TiToeuli mira gansxvavdeba 

mxolod zolebs Soris manZiliT (2L, L, L/2, L/4, L/10, L/20 da 0). mkafio garCevadoba  

amomcnobi mowyobilobis mocemuli  laboratoriuli modelisaTvis Seesabameba 

miras L/20 da Seadgens0.075 mm, anu garCevisunarianobis raodenobrivi mniSvneloba 

tolia 1/0.075 daaxl. 14 xazi/mm. es Seesabameba garCevisunarianobis gansazRvris 

saerTaSoriso sistemas informaciis Seyvanis da gamoyvanisas brtyel matarebelze 

dpi (wertilebis ricxvi zedapiris wrfiv diumze) da Cvens SemTxvevaSi Seadgens 

daaxloebiT 340 wertils/diumze. Sedgenili iqna monacemTa baza sxvadasxva formis 

obieqtebisaTvis, damzadebuli cifruli formiT. miRebuli monacemebi cxadyobs, 

rom yvela gamokvleuli obieqtis  stoqsis parametrebis oTxeuli axasiaTebs 

TiToeul obieqts, amasTan, cdomilebis farglebSi daimzireba obieqtTan calsaxa 

Sesabamisoba. 

3 polarizebuli 

luminescenciis 

fenomeni 

holografiuli 

mexsierebis 

amocanebSi: 

maregistrirebeli 

areebi, kvleva, 

gamoyenebis 

perspeqtiva 

fizikuri 

mecnierebani: 

6-120 optika, 

kvanturi 

eleqtronika. 

SoTa rusTavelis 

erovnuli 

samecniero fondი. 

G 

granti 

№ FR/316/6-120/14 

2015-2017 წ.წ. 

vladimer 

tarasaSvili 

 

ZiriTadi 
Semsruleblebi: 
vladimer 

tarasaSvili 

valentina Saverdova 

ana furcelaZe 

svetlana petrova 

nino obolaSvili 

damxmare  
Semsruleblebi: 
giorgi kakauriZe 

barbara kilosaniZe 

iuri mSvenieraZe 

gardamavali (mravalwliani) proeqtis etapis ZiriTadi Teoriuli da praqtikuli 

Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

fotoinducirebuli polarizebuli luminescenciis speqtruli diapazonis 

gafarToebis amocanis gadaWrisTvis Cven mier Seiqmna kompoziciebi, romlebic 

erTmaneTisgan gansxvavdeboda ara mxolod mravalferovani saRebarebiT - 

fluoroforebiT, aramed, wyalSi xsnadi da uxsnadi polimeruli matricebiT da 

gamxsnelebiT. Seqmnili kompoziciebis gamWvirvale firebis misaRebad SemuSavda 

axali teqnologiuri gadawyvetilebebi. Ffotoinducirebuli polarizaciuli 

luminescenciis parametrebis raodenobrivi mniSvnelobebis anilizisTvis Seiqmna 

optikuri sqemebi. ganxorcielebuli kvlevebis Sedegad miRebulia ramdenime 

kompozicia, romelTa fotoinducirebuli polarizebuli luminescenciis 

speqtruli diapazoni Seadgens 365-650 nm-s. Catarebuli kvleviTi samuSaoebis 
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Sedegad SesaZlebelia davaskvnaT, rom sxvadasxva SuqmgrZnobiare ingredientebis, 

maT Soris, polimeruli matricebisa dagamxsnelebis SerCeviT da varirebiT 

SesaZlebelia mizanmimarTuli gavlenis moxdena fotoinducirebuli polarizebuli 

luminescenciis paramatrebze farTo speqtrul diapazonSi. 

Seiqmna SuqmgrZnobiare kompoziciebi, romlebSic cirkularulad polarizebuli 

aqtinuri dasxivebis gavleniT aRiZvreboda fotoinducirebuli elifsuri 

luminescencia farTo speqtrul diapazonSi.  

Cven mier ganxilulia gare faqtorebis gavlena Seqmnili kompoziciebis 

polarizaciul-luminescentur Tvisebebze. 

Gganxorcielebuli kvlevis Sedegad vaskvniT, rom Suqinducirebuli 

polarizebuli luminescenciis parametrebis marTva SegviZlia movaxdinoT rogorc 

SuqmgrZnobiare kompoziciebis miRebis teqnologiuri reJimebis survilisamebr 

SecvliT, ise gare faqtoris SerCeviT. 

damzadda polarizaciuli holografiuli mexsierebisaTvis samganzomilebiani 

informaciis matarebeli elementebi xvadasxva polarizebuli luminescenciis 

unaris mqone naxevargamtaruli feradi minebis safuZvelze. Seiqmna dammaxsovrebeli 

mowyobilobis laboratoriuli maketi operatiuli polarizaciuli holografiuli 

mexsierebisaTvis samganzomilebiani informaciis matarebeli elementebiT. Catarda 

aRdgenili test-obieqtis speqtropolarimetruli analizi ЖС-19da ЖС-16tipis 

samganzomilebian elementSi test-obieqtis Cawerisas. ganisazRvra spontanuri 

relaqsaciis dro tp polarizaciulad mgrZnobiare sxvadasxva maregistrirebeli 

masalebisaTvis. SemuSavda optikuri signalis polarizaciul-holografiuli 

koleratori luminescenciis unaris mqone polarizaciulad mgrZnobiare areebis 

safuZvelze. damzadda luminescenturi polarizaciulad mgrZnobiare areebis 

safuZvelze Seqmnili anizotropuli profilis mqone polarizaciul-

holografiuli meseris laboratoriuli nimuSi. damzadda gamosaxulebis 

vizualizaciis SesaZleblobis sademonstracio holograma, farTo speqtrul ubanSi 

polarizaciulad mgrZnobiare fluorescentuli saRebris kompoziciis Sedegad 

sinTezirebul maregistrirebel areebze.  
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II.1. publikaciebi: 

ა) saqarTveloSi 

 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTauri, 

Jurnalis/krebu-

lis dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 g. kakauriZe,   

b.kilosaniZe,  

T. kvernaZe,  

g. qurxuli 

polarizaciul-

holografiuli 

stoqsis 

astropolarimetri 

varsklavebis da 

ganfenili 

obieqtebis 

dakvirvebisTvis 

(Real-time polarization-

holographic Stokes-

Astropolarimeter for 

observations of stars 

and extended objects) 

saerTaSoriso 

Jurnali Astronomy 

&Astrophysics 

(Caucasus) 

Astronomy 

&Astrophysics 

(Caucasus) 1, 24-

33(2016) 

javaxeTis 

saxelmwifo 

universitetis 

gamomcemloba 

10 

vrceli anotacia qarTul enaze 

statiaSi warmodgenilia inovaciuri realur droSi momuSave stoqis 

speqtropolarimetri. polarimetris ZiriTadi nawilia polarizaciul-

holografiuli difraqciuli elementi, romelic sinaTlis sruli polarizaciis 

mdgomareobis  gansazRvris saSualebas iZleva. elementi Cawerilia specialuri 

polarizaciul-holografiuli sqemiT wrfivad da cirkularulad polarizebuli 

sxivebis gamoyenebiT. elementi Slis masze dacemul sinaTlis konas orTogonalur 

cirkularul da wrfis bazisebad. difraqciis rigebSi gamosaxulebebis Sesabamisi 

wertilebis an areebis intensivobebis erTdroulad CCD gazomva da monacemTa 

Semdgomi damuSaveba kalibrebis parametrebis gamoyenebiT saSualebas iZleva 

realur droSi miviRoT sinaTlis wyaros gamosaxulebis stoqsis parametrebi. es ki 

saSualebas iZleva ganvsazRvroT wertilovani an ganfenili obieqtidan mosuli 
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sinaTlis detaluri polarizaciis mdgomareoba viwro an farTe speqtrul 

diapazonSi. polarimetris muSa speqtruli diapazonia 500-1600 nm, difraqciuli 

efeqturoba 532 nm-isTvis Seadgens 20%, 635 nm - 16% da 1550 nm - 2%. difraqciis 

rigebSi gazomili intensiobebsa da stoqsis parametrebs Soris kavSiris Teoriuli 

modeli, adre SemuSavebuli avtorebis mier, gamoyenebuli iqna polarimetris 

kalibrebisTvis. laboratoriulma testirebam aCvena, rom miRebuli Sedegebis 

cdomileba axloa 10-2. speqtropolarimetri kompaqturia, msubuqia da misi dayeneba 

SesaZlebelia rogorc dedamiwaze ganlagebul did an patara, aseve kosmiur 

teleskopebze. 

 

 

II.2. publikaciebi: 

ბ) ucxoeTSi 

 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTauri, 

Jurnalis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverde

bis 

raoden

oba 

1 b.kilosaniZe,  

g.kakauriZe, 

i.qobulaSvili 

 

 

 

saxeTa amocnobis axali 

sistema 

fotoanizotropuli 

kopiebis safuZvelze 

(A new photoanisotropic-copies-

based pattern recognition system). 

Frontiers in Optics 

2016,  Paper# 

JTh2A.77 

a.S.S., OSA-s 

gamomcemloba 

2 

SemoTavazebulia obiqrebis amocnobis axali meTodi, romelic efuZneba 

fraunhoferis difraqciis areSi polarizaciis integraluri elifsis parametrebis 

gansazRvras. fotoanizotropuli kopio miiReba amosacnobi obieqtis gamosaxulebis 

gaSuqebiT  wrfivad polarizebuli sinaTlis koniT masalis mimarT  aqtinuri 

talRis sigrZiT. polarizaciis integraluri elifsi formirdeba 

fotoanizotropuli kopios mier araaqtinuri cirkularulad polarizebuli 

sinaTlis koniT gaSuqebisas. 

2 b.kilosaniZe,  veqtoruli 

polifotoqromizmis 
2016 aSS, OSA-s 

gamomcemloba 

2 
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i.Caganava, 

g.kakauriZe, 

l.oriol, 

m.piniol, 

a.martines-felipe 

movlena 

polarizaciulad 

mgrZnobiare masalebSi 

(The phenomenon of vector 

polyphotochromismin 

polarization-sensitive materials) 

Frontiers in Optics 

Paper# 

FF3G.7 

 

veqtoruli polifotoqromizmis movlena daimzireba mTel rig maRalefeqtur 

polarizaciulad mgrZnobiare masalebSi da damokidebulia energetikul 

eqsposiciaze, roca masala Suqdeba  wrfivad polarizabuli aqtinuri sinaTliT. 

movlenas aqvs srulad veqtoruli buneba da daimzireba mxolod Sejvarebul 

polarizatorebSi. 

3 T.kvernaZe, 

g.qurxuli, 

b.kilosaniZe, 

g.kakauriZe, 

v.kulijaniSvi

li, 

e.xuciSvili, 

d. xuciSvili 

Ppolarizaciul-

holografiuli 

gamosaxulebis stoqsis 

polarimetri mzis 

dakvirebiTi kvlevisTvis 

(Polarization-Holographic Imaging 

Stokes Polarimeter for 

Observational Study of the Sun) 

Proceedings of 

the 

International 

Conference “Solar 

Polarization – 8” 

italia 

 

8 

vrceli anotacia qarTul enaze 

warmodgenilia inovaciuri polarizaciul-holografiuli  gamosaxulebis  stoqsis 

speqtropolarimetri polarizaciul-holografiuli difraqciuli elementis 

safuZvelze. elementi  saSualebas iZleva CavataroT Semomavali sinaTlis 

polarizaciis mdgomareobis sruli analizi realur droSi. elementi Slis masze 

dacemul sinaTlis konas difraqciis rigebad, romelTa intensiobebi calsaxad 

damokidebulia sinaTlis wyaros polarizaciis mdgomareobaze. difraqciis rigebSi 

gamosaxulebebis Sesabamisi wertilebis an areebis intensivobebis erTdroulad 

gazomva da  monacemTa Semdgomi damuSaveba kalibrebis parametrebis gamoyenebiT 

saSualebas iZleva realur droSi miviRoT sinaTlis wyaros gamosaxulebis stoqsis 

parametrebis ganawileba. es saSualebas gvaZlevs ganvsazRvroT wertilovani an 

ganfenili obieqtidan mosuli sinaTlis detaluri polarizaciis mdgomareoba viwro 

an farTe speqtrul diapazonSi. polarimetris muSa speqtruli diapazonia 500-1600 nm, 

difraqciuli efeqturoba 532 nm-isTvis Seadgens 20%, 635 nm - 16% da 1550 nm - 2% . 

difraqciis sxvadasxva rigSi gazomili intensiobebsa da stoqsis parametrebs Soris 

kavSiris Teoriuli modeli, SemuSavebuli kilosaniZis da kakauriZis mier, 

gamoyenebuli iqna polarimetris kalibrebisaTvis. laboratoriulma testirebam 

aCvena, rom miRebuli Sedegebis cdomileba 1%-ze metia. speqtropolarimetri 

kompaqturia, msubuqi da misi dayeneba SesaZlebelia rogorc dedamiwaze ganlagebul 
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did  an patara, aseve kosmiur teleskopebze. 

4 i.Caganava,  

b.kilosaniZe,  

g.kakauriZe,  

l.oriol,  

m.piniol,  

a.martines-

felipe 

veqtoruli 

polifotoqromizmis 

inducireba side-chain 

azopolimerebSi 

(Induction of the vector 

polyphotochromism in side-chain 

azopolymers) 

Book of Abstracts 

of the 4-th 

International 

Symposium 

«Molecular 

Photonics» 

dedicated to 

academician A.N. 

Terenin 

ruseTi: VVM 

publishing Ltd., 

2016.— 99 pp 

1 

 

1 

vrceli anotacia qarTul enaze 

kargadaa cnobili skalaruli fotoqromizmis movlena, romelic warmoadgens 

Seqcevad fototransformaciebs qimiuri saxeobis or formas Soris, romlebsac 

gaaCniaT sxvadasxva STanTqmis speqtrebi da daimzirebian aqtinuri sinaTlis 

zemoqmedebisas, miuxedavad misi polarizaciis mdgomereobisa. amasgan gansxvavebiT, 

ramdenime maRalefeqtur polarizaciulad mgrZnobiare azopolimerul masalaSi, Cven 

mier damzerili iqna veqtoruli polifotoqromizmi, romelic inducirdeba wrfivad 

polarizebuli  sinaTlis konebis zewmoqmedebiT. efeqts aqvs sufTa veqtoruli 

buneba, ramdenadac masalis gamWoli speqtri arsebiTad icvleba  nimuSis 

dasxivebuli aris ganTavsebisas Sejvarebul polarizatorebs Soris da cvlileba 

speqtrSi calsaxadaa damokidebuli energetikul eqspoziciaze.  eqsperimentebSi 

gamoviyeneT ori sinTezirebuli side-chain azopolimeri, miRebuli polaruli 

azosaRebaris polimeTilmeTakrilatis matricaze  imobilizaciis gziT. TvalnaTliv 

aris naCvenebi, rom sinaTliT marTvadi nimuSis speqtruli seleqtiuroba 

aqtivirdeba  mastimulirebeli gamosxivebis sxvadasxva dozebiT. 

5 В. Г. Шавердова, 

С. С. Петрова, А. 

Л, Пурцеладзе,   

В.И.Тарасашвили, 

Н. И. 

Оболашвили. 

Поляризационно-

чувствительные 

люминесцентние  

композиции для 

голографии\Журнал 

прикладной спектроскопии  

gadacemulia 

gamosaqveyneblad. 

saregistracio 

№82-16 
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7 

vrceli anotacia qarTul enaze 

statia warmoadgens mecnieruli mimarTulebis _ polarizaciuli holografiis, 

romlis fuZemdebelia  S.yayiCaSvili – Semdgom ganviTarebas.  naSromSi pirveladaa 

SemoTavazebuli polarizaciul holografiaSi maregistrirebel areebad  

gamoyenebuli iqnes nivTierebebi, romelTa luminescenciis speqtri iZleva 

gamoZaxils Camweri (aqtiniuri) dasxivebis polarizaciis mdgomareobaze. am aspeqtSi 
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gansakuTrebul interess warmoadgens gamosxivebis speqtris variaciis SesaZlebloba, 

rogorc informaciis Caweris ise amokiTxvis (vizualizaciis) etapze. warmodgenil 

naSromSi SemuSavebulia luminescenturi polarizaciulad mgrZnobiare 

maregistrirebeli areebis miRebis teqnologia axali tipis saRebarebis bazaze 

polimerul matricebSi neitraluri, mJave da tute areebisaTvis; keZod,mimarTuli 

sinTezis meTodiT miRebulia luminescirebadi saRebarebis_1,7-diamino_3,9-

dihidrodibenzo_[1,2,3de:4,5,6-d’e’] diqinolin_2.8-dionis (1,5-diamino¬-anTradipiridonis) 

heterociklur azotis atomebTan homologiuri zrdadobiT alkilCanacvlebuli 

disulfoqloridebi, saerTo struqturiT (ClSO2)2-1,5-di-AAP-di-R. Seqmnilia optikuri 

danadgari da SemuSavebulia sensitometriis meTodika, romelic saSualebas gvaZlevs 

gavzomoT mocemuli saRebarebis polarizaciul-luminescenturi maxasiaTeblebi. 

Catarebulia luminescenciis qvanturi gamosavlis gamoTvlebi; miRebulia 

polarizebuli luminescenciis speqtruli damokidebulebis mrudebi; Catarebulia 

miRebuli kompoziciebis qimiuri struqturis analizi. areSi inducirebuli 

luminescenciis polarizaciis mdgomareobis analizi saSualebas iZleva miviRoT 

mniSvnelovani informacia molekulebis orientaciasa da Zvradobaze; nivTierebis 

struqturul aRnagobaze. 

 

 

III. 1. samecniero forumebis muSaobaSi monawileoba 

ა) saqarTveloSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 T. kvernaZe,  

g. kakauriZe,   

b. kilosaniZe,  

g. qurxuli,  

v. yulijaniSvili,  

d. xuciSvili 

astronomiuli obieqtebis 

polarimetruli 

dakvirvebebi polarizaciul-

holografiuli stoqs-

polarimetris gamoyenebiT. 

pirveli Sedegebi. 

 

saerTaSoriso 

konferencia 

„astrofizikis 

Tanamedrove problemebi-

II“. 

2016 w. 26 - 28 seqtemberi,  

q. axalcixe. 

Mმoxsenebის anotacia qarTul enaze. 

ganxilulia pirveli astropolarimetruli dakvirvebebi, proeqtis farglebSi 

Seqmnili polarizaciul-holografiuli stoqs-polarimetris gamoyenebiT. 

dakvirvebebi Catardeba 10 sm. (F=100 sm) teleskop-refraqtoriT. dakvirvebis ZiriTadi 

obieqtebi iqneba: sxvadasxva varskvlavieri sididis standart-varskvlavebi (romelTa 
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polarimetruli maxasiaTeblebi winaswar aris cnobili). agreTve iseTi ganfenili 

obieqtebi, rogoricaa orionis nisleuli da mTvaris “qariSxlebis okeanis“ ubnebi, 

sadac polarizaciis xarisxi maRalia. dakvirvebebi Catardeba, rogorc 

farTezolovan filtrebis gamoyenebiT, aseve ufiltrod speqtro-polarimetrul 

reJimSi. moxsenebaSi warmodgenili iqneba dakvirvebis Sedegebi, grafikuli mrudebiT 

da fotoebiT; romelTac darTuli eqnebaT Sesabamisi ganmarteba da mecnieruli 

interpretacia. 

 

 

b)ucxoeTSi 

 

# 
momxsenebeli/ 

momxseneblebi  
moxsenebis saTauri  

forumis Catarebis  

dro da adgili 

1 b.kilosaniZe,  

g.kakauriZe, 

i.qobulaSvili 

saxeTa amocnobis axali 

sistema fotoanizotropuli 

kopiebis safuZvelze 

(A new photoanisotropic-copies-

based pattern recognition system). 

 

Kkonferencia 

Frontier in Optics 2016 

2016 წ. 17 - 21 oqtomberi  

q. roCesteri (a.S.S.) 

moxsenebaTa anotacia qarTul enaze 

SemoTavazebulia obiqrebis amocnobis axali meTodi, romelic efuZneba 

fraunhoferis difraqciis areSi polarizaciis integraluri elifsis parametrebis 

gansazRvras. fotoanizotropuli kopio miiReba amosacnobi obieqtis gamosaxulebis 

gaSuqebiT  wrfivad polarizebuli sinaTlis koniT masalis mimarT  aqtinuri 

talRis sigrZiT. polarizaciis integraluri elifsi formirdeba 

fotoanizotropuli kopios mier araaqtinuri cirkularulad polarizebuli 

sinaTlis koniT gaSuqebisas. 

2 b.kilosaniZe,  

i.Caganava,  

g.kakauriZe,  

l.oriol,  

m.piniol,  

a.martines-felipe 

veqtoruli 

polifotoqromizmis 

movlena polarizaciulad 

mgrZnobiare masalebSi 

(The phenomenon of vector 

polyphotochromismin polarization-

sensitive materials) 

Kkonferencia 

Frontier in Optics 2016 

2016 წ. 17 - 21 oqtomberi  

q. roCesteri (a.S.S.) 
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veqtoruli polifotoqromizmis movlena daimzireba mTel rig maRalefeqtur 

polarizaciulad mgrZnobiare masalebSi da damokidebulia energetikul 

eqsposiciaze, roca masala Suqdeba  wrfivad polarizabuli aqtinuri sinaTliT. 

movlenas aqvs srulad veqtoruli buneba da daimzireba mxolod Sejvarebul 

polarizatorebSi. 

3 i.Caganava,  

b.kilosaniZe,  

g.kakauriZe,  

l.oriol,  

m.piniol,      

a.martines-felipe 

veqtoruli 

polifotoqromizmis 

inducireba side-

chainazopolimerebSi 

(Induction of the vector 

polyphotochromism in side-chain 

azopolymers) 

akademikosi a.n. tereninis 

saxelobis  

IV saerTaSoriso 

simpoziumi 

„molekuluri fotonika“ 

21-24 ivlisi 2016 w. 

petergofi, sanqt-

peterburgi, ruseTi 

moxsenebaTa anotacia qarTul enaze 

kargadaa cnobili skalaruli fotoqromizmis movlena, romelic warmoadgens 

Seqcevad fototransformaciebs qimiuri saxeobis or formas Soris, romlebsac 

gaaCniaT sxvadasxva STanTqmis speqtrebi da daimzirebian aqtinuri sinaTlis 

zemoqmedebisas, miuxedavad misi polarizaciis mdgomereobisa. amasgan gansxvavebiT, 

ramdenime maRalefeqtur polarizaciulad mgrZnobiare azopolimerul masalaSi, 

Cven mier damzerili iqna veqtoruli polifotoqromizmi, romelic inducirdeba 

wrfivad polarizebuli  sinaTlis konebis zewmoqmedebiT. efeqts aqvs sufTa 

veqtoruli buneba, ramdenadac masalis gamWoli speqtri arsebiTad icvleba  nimuSis 

dasxivebuli aris ganTavsebisas Sejvarebul polarizatorebs Soris da cvlileba 

speqtrSi calsaxadaa damokidebuli energetikul eqspoziciaze.  eqsperimentebSi 

gamoviyeneT ori sinTezirebuli side-chain azopolimeri, miRebuli polaruli 

azosaRebaris polimeTilmeTakrilatis matricaze  imobilizaciis gziT. 

TvalnaTliv aris naCvenebi, rom sinaTliT marTvadi nimuSis speqtruli 

seleqtiuroba aqtivirdeba  mastimulirebeli gamosxivebis sxvadasxva dozebiT. 

4 T.kvernaZe, g.qurxuli, 

b.kilosaniZe, 

g.kakauriZe, 

v.kulijaniSvili 

e.xuciSvili, 

d. xuciSvili 

Ppolarizaciul-

holografiuli 

gamosaxulebis stoqsis 

polarimetri mzis 

dakvirebiTi kvlevisTvis 

(Polarization-Holographic Imaging 

Stokes Polarimeter for Observational 

Study of the Sun) 

saerTaSoriso 

konferencia 

“Solar Polarization 8”    

2016 w. 12-16 seqtemberi, 

florencia, italia   

moxsenebaTa anotacia qarTul enaze 

warmodgenilia inovaciuri polarizaciul-holografiuli  gamosaxulebis  stoqsis 

speqtropolarimetri polarizaciul-holografiuli difraqciuli elementis 
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safuZvelze. elementi  saSualebas iZleva CavataroT Semomavali sinaTlis 

polarizaciis mdgomareobis sruli analizi realur droSi. elementi Slis masze 

dacemul sinaTlis konas difraqciis rigebad, romelTa intensiobebi calsaxad 

damokidebulia sineTlis wyaros polarizaciis mdgomareobaze. difraqciis rigebSi 

gamosaxulebebis Sesabamisi wertilebis an areebis intensivobebis erTdroulad 

gazomva da  monacemTa Semdgomi damuSaveba kalibrebis parametrebis gamoyenebiT 

saSualebas iZleva realur droSi miviRoT sinaTlis wyaros gamosaxulebis stoqsis 

parametrebis ganawileba. es saSualebas gvaZlevs ganvsazRvroT wertilovani an 

ganfenili obieqtidan mosuli sinaTlis detaluri polarizaciis mdgomareoba 

viwro an farTe speqtrul diapazonSi. polarimetris muSa speqtruli diapazonia 

500-1600 nm, difraqciuli efeqturoba 532 nm-isTvis Seadgens 20%, 635 nm - 16% da 1550 

nm - 2%. difraqciis sxvadasxva rigSi gazomili intensiobebsa da stoqsis 

parametrebs Soris kavSiris Teoriuli modeli, SemuSavebuli kilosaniZis da 

kakauriZis mier, gamoyenebuli iqna polarimetris kalibrebisaTvis. laboratoriulma 

testirebam aCvena, rom miRebuli Sedegebis cdomileba 1%-ze metia. 

speqtropolarimetri kompaqturia, msubuqi da misi dayeneba SesaZlebelia rogorc 

dedamiwaze ganlagebul did  an patara, aseve kosmiur teleskopebze. 

5 v. Saverdova 

s. petrova 

a. furcelaZe 

v. tarasaSvili 

n.obolaSvili 

maregistrirebeli are 

holografiisTvis axali 

tipis fluorescentuli 

saRebaris safuZvelze: 

butil-Semcvleli 

aminoantropiridoni 

(The recording media for holography 

based on a new type of fluorescent 

dyes: butyl-substituted 

aminoantropiridone) 

„Global Conference on  Applied 

Physics and Mathematics“ 

25 - 27 ivlisi, 2016 weli 

q. romi, italia. 

samecniero forumze wardgeniliMmoxsenebis anotacia qarTul enaze. 

moxseneba exeboda axali tipis polarizaciulad mgrZnobiare, maRalefeqturi, 

luminescirebadi dinamiuri kompoziciebis miRebas da maT anizotropul-

girotropuli Tvisebebis kvlevas axali, polarizaciul-luminescenturi 

holografiis meTodiT. cnobilia, rom polarizaciulad mgrZnobiare areebis 

mravalferovan klasebs Soris mniSvnelovani adgili ukavia nivTierebebs, romelTac 

axasiaTebT gansakuTrebuli speqtruli Tviseba – polarizebuli luminescenciis 

unari. maTi gamoyeneba saSualebas gvaZlevs ganvaxorcieloT gamosxivebis speqtris 

variacia, rogorc informaciis Caweris ise amokiTxvis (vizualizaciis) etapze; anu 

sakvlevi procesis registracia moxdes maregistrirebeli masalis STanTqmis 

speqtris nebismier ubanSi– xolomaTi vizualizacia (amokiTxva) –luminescenciis 

speqtris sasurvel diapazonSi.meore mxriv areSi inducirebuli luminescenciis 

polarizaciis mdgomareobis analizi saSualebas iZleva miviRoT informacia 

molekulebis orientaciasa da Zvradobaze; nivTierebis struqturul aRnagobaze. am 

mizniT, specialurad iyo sinTezirebuli axali tipis organuli saRebrebebi _ 
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makrocikluri poliazomeTinuri naerTebi. ganxiluli iqna am saRebarebis butil-

gomologebi. miRebuli areebis dasxiveba xdeboda, rogorc wrfivad polarizebuli, 

aseve cirkularulad polarizebuli aqtiniuri gamosxivebiT. miRebulia 

mniSvnelovani Sedegebi,rogorc axali tipis masalebis, aseve maTi struqturis 

analizis TvalsazrisiT. 

 

 

 

 

optikur-qimiur kvlevaTa laboratoria                                                       

(ganyofilebis statusiT) 

laboratoriis xelmZRvaneli _ jimSer maisuraZe, qimiis mecnierebaTa doqtori; 

samecniero erTeulis personaluri Semadgenloba: 

jimSer maisuraZe, qimiis mecnierebaTa doqtori, laboratoriis xelmZRvaneli; 

lali devaZe _ qimiis mecnierebaTa akademiuri doqtori, mTavari mecnieri 

TanamSromeli; 

levan nadareiSvili, akad. doqt., mTavari mecnier TanamSromeli; 

inesa favleniSvili, akad. doqtori, mec. TanamSromeli; 

liana SaraSiZe, mec. TanamSromeli; 

izolda mJavanaZe _ akademiuri doqtori, ufrosi mecnieri TanamSromeli; 

nino sefaSvili _ fizika-maTematikis mecnierebaTa akademiuri doqtori,         

ufrosi mecnier TanamSromeli; 

manana areSiZe, akad. doqt (axali miRebuli); 

cisana zurabiSvili _ akademiuri doqtori, ufrosi mecnieri TanamSromeli; 

Sorena axobaZe _ qimikosi, mecnieri TanamSromeli; 

JuJuna urCuxiSvili _ qimikosi, magistri, wamyvani inJineri; 

mzia gugava _ qimikosi, wamyvani inJineri;  

ekaterine arvelaZe _ eleqtroinJineri, wamyvani inJineri. 
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I. 1. saqarTvelos saxelmwifo biujetis dafinansebiT 2016 wlis gegmiT 

Sesrulebuli samecniero-kvleviTi proeqti  

 

# 

Sesrulebuli proeqtis 

dasaxeleba mecnierebis 

dargisa da samecniero 

mimarTulebis miTiTebiT 

proeqtis xelmZRvaneli  proeqtis Semsruleblebi 

1 spiropiranis 

modificirebiT 

gaumjobesebuli 

fotoqromuli Tvisebebis 

mqone  naerTebis sinTezi 

da kvleva.  

organuli qimia 1.4. 

fizikuri qimia  1.3. 

jimSer maisuraZe akademiuri doqtorebi: 

lali devaZe 

izolda mJavanaZe 

cisana zurabiSvili 

nino sefaSvili; 

 

Sorena axobaZe 

JuJuna urCuxiSvili 

eka arvelaZe 

mzia gugava 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

Tanamedrove mecnierebis iseT mniSvnelovan sferos, rogoricaa molekuluri 

kompiuteris (zogadad molekuluri manqanebis) Sesaqmnelad fotoqromuli naerTebis 

sinTezi da kvleva  xorcieldeba principiT „molekulidan Wkvian masalamde“. 

molekuluri  manqanebis Seqmnis  da,  zogadad molekulis doneze materiis marTvis 

koncefcia,   gamoTqmuli  riCard feimanis mier 1959 wels da veicmanis institutSi 

fotoqromuli molekulebis (spiropiranebis) bazaze Seqmnili qimiuri mexsierebis 

modeli, msoflios mravali samecniero centris kvlevis sagani gaxda. maT Soris 

iyo kibernetikis institutis optikur-qimiur kvlevaTa ganyofileba, romlis 

wevrebma akademikos  vladimer WavWaniZis iniciativiT  da akademikos koxta 

jafariZis xelmZRvanelobiT sabWoTa kavSirSi pirvelebma ganaxorcieles   

fotoqromuli spiropiranebis sinTezi da kvleva.   

 aRsaniSnavia, rom  Tematikis aqtualoba vladimer WavWaniZem da koxta 

j.afariZem  naxevari saukuniT adre  iwinaswarmetyveles: wels  nobelis premia 

qimiaSi miiRo mecnierTa jgufma (jeim stodarti, bernard feringa, Jan-pier savaJi) 

swored molekuluri manqanebis proeqtirebisa da sinTezisaTvis. fotoqromizmi aris 

molekuluri sistemis Seqcevadi gadasvla STanTqmis gansxvavebuli speqtrebis mqone 

or formas Soris, romelic advilad fokusirebadi, ekologiurad sufTa energiis 

wyaros – sinaTlis - STanTqmiT inducirdeba.… maaqtivirebeli gamosxivebis 

zegavleniT Ffotoqromul naerTebs unari aqvT Seicvalon ara mxolod 

eleqtronuli STanTqmis speqtri, aramed sxva fiziko-qimiuri maxasiaTeblebic. Aam 
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garemoebam ganapiroba maT safuZvelze gadarTvadi maxasiaTeblebis unaris mqone 

funqcionaluri “Wkviani” masalebis Seqmnis SesaZlebloba. funqcionaluri masalebi 

farTod gamoiyeneba fotonikaSi, molekulur eleqtronikaSi, informaciis 

registraciisa da Senaxvis axali tipis mowyobilobebSi, qemosensorebSi, adamianis 

organizmSi daavadebul adgilze wamlis mimwodebel nanokonteinerebSi da sxv.  

ოrganul bistabilur, fotokontrolirebad sistemebs Soris yvelaze 

perspeqtiuli klasi aris spiropiranebi, რომლებიც sxva fotoqromuli naerTebisgan 

gamoirCevian mTeli rigi upiratesobebiT: fotoinducirebuli gadajgufebis maRali 

kvanturi gamosavlebiT, erTmaneTSi gardamavali izomerebis speqtraluri da 

geometriuli parametrebis mkveTri kontrastiT; B zemoqmedebaze gamoxmaurebis  da  

oTaxis temperaturaze  fotowonasworobis damyarebis  siswrafiT (100 femtosekundi 

da 10 pikosekundi, Sesabamisad).  sasurveli Termodinamikuri, kinetikuri, 

speqtraluri da fotoqimiuri Tvisebebis mqone naerTis misaRebad struqturuli 

cvlilebebis farTo SesaZleblobebiT.  fotogadarTvadi Tvisebebis mqone organul 

naerTTa Soris spiropiranebma pirvelebma hpoves gamoyeneba teqnikaSi.  

spiropiranebis speqtraluri maxasiaTeblebis, fotoiducirebuli formebis 

fizikuri da qimiuri Tvisebebis Semdgomma  kvlevam  gamoavlina  sxvadasxva 

maRalteqnologiur masalebSi am naerTebis molekulur gadamrTvelad gamoiyenebis 

farTo SesaZleblobebi. dReisaTvis  spiropiranebis safuZvelze Seqmnilia 

mowyobilobebi: dinamiuri Tvisebebis regulirebisTvis, bioqimiuri informaciis 

garkveuli  mimarTulebiT transportirebisa da biologiur membranebis meSveobiT 

signalis gadasacemad, fotoqimiurad da eleqtroqimiurad gadarTvadi bio- da 

qemosensoruli sistemebis Sesaqmnelad. spiropiranebi gamoyenebas pouloben 

molekuluri manqanebis, logikuri, agreTve samkurnalo preparatebis misamarTiT 

mimwodebeli  mowyobilobebis konstruirebisTvis.  

spiropiranis Tvisebebis gaumjobesebasa da  srulyofaze muSaobs msoflios 

mravali samecniero centri da firma, razec gamoqveynebuli Sromebisa da patentebis 

ricxvi metyvelebs. Cveni kvlevebic axali, gaumjobesebuli Tvisebebis 

spiropiranebis sinTezsa da kvlevas ukavSirdeba. molekulis indolinur da 

qromenul nawilebSi eleqtrodonoruli da eleqtroaqceptoruli Camnacvleblebis 

CasmiT sxvadasxva poziciebSi, SevZeliT  spiropiranis molekulis 

fotomgZrnobiarobis gazrda, rogorc  u.i., aseve xiluli sinaTlis  mimarT. 

gavaumjobeseT molekulis mdgradoba. arapolaruli radikalis dagrZelebiT 

naerTma TviTorganizebis - micelirebis unari SeiZina, ramac Tavis mxriv aamaRla 

efeqturi fotomgZrnobiaroba. aRwerili gzebiT modificirebis yvela 

SesaZleblobebis amowurvis Semdeg mizanSewonilad miviCnieT   spiropiranis 

molekulis qromenul nawilSi meore  fotoqromuli centris Setana. SeuRlebuli 

qromoforebis Teoriis  Tanaxmad ori aqtiuri centris mqone molekula gazrdili 

fotomgrZnobiarobiT  da fotoinducurebuli formis STanTqmis zolis 

batoqromulad wanacvlebiT xasiaTdeba. am garemoebis gaTvaliswinebiT Cvens mier 

sinTezirebuli iqna naerTebi indolinis, azaindolis da tetrahidroqinolinis  



110 

 

spiropiranebis da SeuRlebis jaWvis - π-koniugaciis damagrZelebeli  azobenzolis 

bazaze.  miRebul  hibriduli molekulebi  gazrdil fotomgrZnobiT da STanTqmis 

zolis grZeltalRovani wanacvlebiT gamoirCevian.  

 hibriduli molekulis bifunqciuroba warmoqmnis or fotoproduqts. UV 

sinaTlis zemoqmedebiT warmoqmnili  koniugirebuli jaWvis azobenzolis 

fragmentis arsebobis gamo dagrZelეba da Sesabamisi STanTqmis zolis talRis 

sigrZის batoqromulი wanacvlebა da dioduri lazeris gamosxivebis ubanTan (780 nm) 

miaxloveba mniSvnelovania spiropiranebis praqtikuli gamoyenebisTvis. 

spiropiranis fotoizomeriaciisa da azobenzolis trans-cis gardaqmnis 

Sedegad  speqtrze  warmoiqmneba erTmaneTisgan daSorebuli STanTqmis zolebi, 

romelTa  marTva SesaZlebelia sxvadasxva sixSiris lazeris sxivebiT.  

miRebul    naerTebSi SenarCunebulia Semadgeneli fragmentebis fotoqromuli 

Tvisebebi da amave dros daikvirveba indolinis analogebTan SedarebiT 

fotoinducirebuli formis Sesabamisi STanTqmis zolis batoqromuli wanacvleba - 

polarulSi 10 nm, xolo arapolarulSi 40 nm. kinetikuri da Termodinamikuri 

maxasiaTeblebis analiziT davadgineT, rom miRebul naerTebSi fotoqromia oTaxis 

temperaturaze daikvirveba, naerTebis umetesobas inversiuli fotoqromia 

axasiaTebs, rac maT mTel rig upirateobas aniWebs. magaliTad: 

უaryoფiTi fotoqromiis mqone spiropiranebiს fotoqromuli cikli, anu CarTva 

(gauferuleba) da gamorTva (Seferva) nakleb energetikul danaxarjebTanaa 

dakavSirebuli.  pirveli safexuri - xiluli sinaTliT, xolo  meore  – 

Termodinamikuri wonasworobis aRdgeniT, sistemis Sinagani energiis xarjze xdeba.  

uaryofiTi fotoqromiis mqone spiropiranebSi,  CarTva – gamorTvis cikluroba 

იზრდება, radgan procesSi, u. i. sinaTle ar monawileobs.   

uaryofiTi fotoqromiis mqone spiropiranebis aRniSnuli Tvisebebi 

mniSvnelovania magaliTad informaciis Camwer da dammaxsorebel mowyobilobebSi  

spiropiranis bazaze adamianis organizmSi wamlis gadamtani nanokonteinerebis 

datvirTvisa da daavadebul adgilze maTi daclisas mavne u. i. sinaTlis 

zemoqmedebis Tavidan aსაcilebლaდ და სხვ. uaryofiTi fotoqromiis mqone 

spiropiranebi SeiZleba gamoyenebul iqnas ormxriv gadamrTvelebad, radgan maTi 

Seferili forma uferuldeba rogorc xiluli, ise u. i. sinaTlis zemoqmedebiT. 

 

I. 2. 

# 
Sesrulebuli proeqtis 

dasaxeleba mecnierebis 

dargisa da samecniero 

proeqtis xelmZRvaneli  proeqtis Semsruleblebi 
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mimarTulebis miTiTebiT 

1 Ggradientuli 

polimeruli masalebis 

miReba da kvleva.  

polimerebis fizikuri 

qimia 

l. nadareiSvili m. areSiZe 

l. SaraSiZe 

i. favleniSvili 

gardamavali (mravalwliani) kvleviTi proeqtis etapis ZiriTadi Teoriuli da 

praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze) 

Tanamedrove masalaTmcodneobis erTerTi strategiuli mimarTulebaa 

gradientuli masalebis Seqmna da kvleva. gradientuli masalebi warmoadgenen 

kompozitebs an erTfazian masalebs, romelTa Tvisebebi  icvlebian uwyvetad an 

naxtomiseburad sul cota erTi mimarTulebiT mainc. Tvisebebis cvla 

gamowveulia kompozitis qimiuri Sedgenilobis an masalis struqturis 

cvlilebiT. 

cnobilia gradientuli masalebis Seqmnis sxvadasxva midgoma. publikaciaTa 

umravlesoba exeba metalur da keramikul masalebs. literatura polimerebis an 

polimeruli matricebis safuZvelze damzadebuli gradientuli masalebis Sesaxeb  

SedarebiT cotaa. polimeruli gradientuli masalebis miRebis meTodebia: 

Termuli dafrqveva, fxvnilTa metalurgiis meTodebi, gvirgviniseburi ganmuxtva, 

centrifugireba, Txeli fenebis TanmimdevrobiTi dafena, ultraiisferi dasxiveba, 

gakervis xarisxis varireba, seleqtiuri lazeruli Secxoba, Camosxma wneviT, 

polimerizaciis aRmavali frontis Seqmna da sxv. am mimarTulebiT novatoruli 

Sedegebi aqvT miRebuli proeqtis avtorebs.  

axali tipis gradientuli masalebis Seqmna emyareba polimerSi 

mikrostruqturis gradientis formirebas, rac miiRweva makromolekulebis 

konformaciis varirebiT. gaminebis temperaturis zeviT gaWimvis Sedegad 

xazobrivi polimerebi gadadian specifikur, e.w. orientirebul mdgomareobaSi, 

sadac makromolekuluri jaWvebis calkeuli ubnebi upiratesad ganlagebuli 

arian  gaWimvis mimarTulebiT.  

Cvens mier damuSavda polimerebis erTRerZiani orientaciuli gaWimvis  

principulad  axali teqnikuri gadawyveta - marTvadi gradientuli    gaWimvis 

meTodi,  damzadda saTanado mowyobilobebi/sistemebi da pirvelad ganxorcielda 

xazobrivi polimerebis erTRerZiani gradientuli orientacia., romlis arsi 

mdgomareobs  nimuSis   SerCeul  ubnebSi fardobiTi  wagrZelebis -  winaswar  

SerCeuli  sxvadasxva mniSvnelobebis realizaciaSi.  

meTodis mecnieruli safuZvelia Cvens mier SemuSavebuli koncefcia 

Termoplastikuri polimerebis axali fizikuri  maxasiaTeblis, faqtobrivad axali 

struqturuli mdgomareobis - gradientulad orientirebuli mdgomareobis (gom)  

Sesaxeb, romelic xasiaTdeba orientaciis  xarisxis   cvlad mniSvnelobaTa 
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uwyveti ganawilebiT nimuSis erTi ubnidan meorisken.   

izotropuli polimeris gadayvana gom-Si xorcieldeba nimuSis  gradientuli   

zonuri   gaWimviT   saTanado teqnikuri  saSualebis  -  marTvadi gradientuli  

zonuri gaWimvis mowyobilebis (mgzgm) gamoyenebiT. statiaSi aRwerilia 

mowyobilobis konstruqcia da muSaobis principi. sakvlev nimuSSi fardobiTi 

wagrZelebis ganawileba ganisazRvreba aqtiuri momWeris, gamaTboblis da 

gamaciveblis gadaadgilebis siCqareTa TanafardobiT. gradientuli gaWimvis reJimi 

miiRweva gaWimvis procesSi am Tanafardobis varirebiT. winaswar dadgenili 

gaWimvis reJimis programireba xorcieldeba marTvis blokis meSveobiT.      

mgzgm-is gamoyenebiT miiRweva  Semdegi teqnikuri Sedegebi: 

-  gaWimvis procesis lokalizacia nimuSis SerCeul zonaSi; 

- gaWimvis frontis sxvadasxva profilis Seqmnis SesaZlebloba;  

- gaWimvis Catareba homogenur (aragradientul) an gradientul reJimSi;  

oTaxis temperaturaze ufro maRla  erTidaigive nimuSis sxvadasxva SerCeul    

zonaSi nimuSis momWerebidan amoRebis gareSe erTRerZiani gaWimvis sxvadasxva 

SerCeuli reJimis (temperatura, deformaciis siCqare da sidide) ganxorcieleba; 

-  zeviTa punqtis Sesabamisad mgzgm-is gamoyenebiT SeiZleba oTaxis 

temperaturaze  ufro maRla  erTidaigive nimuSis magaliTze (nimuSis momWerebidan 

amoRebis gareSe)  ganisazRvros deformaciis siCqaris da temperaturis gavlena 

iseT meqanikur maxasiaTeblebze, romelTa gansazRvra ar saWiroebs nimuSis 

mTlianobis darRvevas. es maxasiaTeblebia: 

- meqanikuri daZabuloba da deformacia, romlebic Seesabamebian   

proporciulobis  zRvars;  

- drekadobis moduli;  

- denadobis pirobiTi (wanacvlebuli) zRvari;  

- meqanikuri daZabuloba mocemul deformaciaze; 

- meqanikuri daZabulobis relaqsacia. 

Seswavlilia pvs, grafitis da nikelis nanofxvilebis bazaze firis saxiT 

miRebuli kompozitebis gradientuli gaWimviT gamowveuli anizotropuli 

struqturebis lokaluri eleqtrowinaRobisa da magnituri amTviseblobis 

cvlilebaTa xasiaTi. Ggradientuli anizotropuli struqturebi warmoiqmneba 

polimeruli kompozitebisgan miRebuli Txeli firebis orientaciiT specialur 

reJimSi. struqturuli anizotropia ganapirobebs firebis eleqtruli da magnituri 

Tvisebebis anizotropias. Ddadgenilia, rom am parametrebis cvlilebebi 

damokidebulia sawyisi firebis rogorc geometriul formaze, aseve orientirebis 

mimarTulebaze. ase magaliTad, marTkuTxedis formis firis eleqtrowinaRoba 

gaWimvis erTi gverdis paralelurad icvleba gausis kanoniT. magnituri 

nawilakebiT Sevsebuli kompozitebis magnituri amTvisebloba igive formis firis 

orientirebis Sedegad icvleba analogiuri kanonzomierebiT. Llokaluri 
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eleqtruli da magnituri parametrebis gradientuli cvlileba firebis 

orientirebisas gamowveulia maTi lokaluri deformaciebis gradientuli 

cvlilebiT gaWimvis mimarTulebiT. eleqtronikaSi aseTi firebi SeiZleba 

gamoyenebuli iqnes axali Taobis multifunqciuri nabeWdi sqemebis saxiT. 

marTvadi gradientuli zonuri gaWimva aris winaswar dadgenili fizikuri 

Tvisebebis gradientis mqone polimeruli masalebis miRebis efeqturi teqnologiuri 

gadawyveta. 

 

 

I. 3. saxelmwifo grantiT (rusTavelis fondi) dafinansebული  

samecniero-kvleviTi proeqtebi (exeba rogorc umaRles 

saganmanaTleblo, ise samecniero-kvleviT dawesebulebebs  

 

 proeqtis dasaxe-

leba mecnierebis 

dargisa da samec-

niero mimarTule-

bis miTiTebiT 

 

damfinansebeli 

organizacia 

proeqtis 

xelmZRvaneli  

proeqtis 

Semsruleblebi 

1 gazrdili 

SesaZleblobebis 

mqone 

azosaRebarebTan 

Serwymuli axali 

tipis 

spiropiranebi  

rusTavelis 

erovnuli 

samecniero fondi 

jimSer maisuraZe lali devaZe 

izolda mJavanaZe 

Sorena axobaZe 

cisana zurabiSvili 

nino sefaSvili 

JuJuna urCuxiSvili 

 

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis Sesaxeb 

vrceli anotacia (qarTul enaze) 

ori fotoqromuli naerTis SerwymiT sinTezirebuli   hibriduli molekula, 

SeuRlebuli qromoforebis Teoriis Tanaxmad, gazrdili fotomgrZnobiarobiT  da 

fotoinducurebuli formis STanTqmis zolis batoqromulad wanacvlebiT 

xasiaTdeba.  

am garemoebis gaTvaliswinebiT ori fotoqromuli naerTis spiropiranisa _ SP 

da azobenzolis - AZ  bazaze Cvens mier sinTezirebuli iqna hibriduli molekulები 

SPAZ.  spiropiranis და SeuRlebis jaWvis damagrZelebeli  azobenzolis bazaze 

miRebul   hibridul molekulas  gazrdili fotomgrZnobiaroba, xolo STanTqmis 

zoli grZeli talRebisken aqvs gadanacvlebuli. Cvens mier sinTezirebuli 

hibriduli molekula Sedgeba ori fotoqromuli fragmentisagan _ spiropiranisa 
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da azobenzolisagan saziaro benzolis birTviT. UV sinaTliT zemoqmedebiT xdeba 

C-O kavSiris gawyveta da molekula gadadis koplanarul mdgomareobaSi, 

warmoiqmneba grZeli koniugirebuli jaWvi. amgvarad, mosalodnelia, rom 

hibridulma molekulam aqtiuri sinaTlis zemoqmedebiT Seasrulos ori funqcia: 

Sigamolekuluri C-O kavSiris gawyveta spiropiranul nawilSi  da geometriuli 

cvlilebebi _ trans-cis izomerizacia, azobenzolur nawilSi. hibriduli 

molekulis bifunqciuroba warmoqmnis or fotoproduqts. UV sinaTlis 

zemoqmedebiT warmoqmnili  koniugirebuli jaWvis sigrZe azobenzolis fragmentis 

arsebobis gamo grZeldeba da Sesabamisi STanTqmis zolis talRis sigrZe 

batoqromulad wainacvlebs. fotoinducirebuli formis STanTqmis zolis 

batoqromuli gadanacvleba da dioduri lazeris gamosxivebis ubanTan (780 nm) 

miaxloveba mniSvnelovania spiropiranebis praqtikuli gamoyenebisTvis. 

spiropiranis molekulebi, romlebic Zlier eleqtroaqceptorul 

Camnacvlebleblebs Seicaven polarul garemoSi uaryofiT (inversiul) 

fotoqromias avlenen. ZiriTad mdgomareobaSi gvaqvs merocianinuli Seferili 

polaruli molekulebi, romlebic xiluli sinaTlis zemoqmedebiT spiropiranul 

Seuferav, arapolarul formaSi gadadian. fotoinducirebis Sewyvetis Semdeg  

sibneleSi dayovnebul, xiluli sinaTliT gauferulebul sistemaSi, aRdgeba 

Termodinamikuri wonasworoba და xsnari Seიferება. aRdgenis siCqares ganapirobebs 

garemo pirobebi: gamxsnelis polaroba, siblante da sxv. temperaturis zrdasTan 

erTad izrdeba relaqsaciis siCqare. xsnarebSi ui da xiluli ubnis mTel 

diapazonSi spiropiranebis Termodinamikuri wonasworobის mudmiva metia 

fotoqimiurze (KT>KPH). amitom Seferili xsnari nawilobriv u.i. sinaTliTac 

uferuldeba. uaryoiTi fotoqromiis mqone spiropiranebში fotoqromuli cikli, anu 

CarTva (gauferuleba) da gamorTva (Seferva) nakleb energetikul danaxarjebTanaa 

dakavSirebuli.  pirveli safexuri - xiluli sinaTliT, xolo meore – 

Termodinamikuri wonasworobis aRdgeniT, sistemis Sinagani energiis xarjze xdeba. 

aqedan gamomdinare uaryofiTi fotoqromiis mqone spiropiranebi met cikls uZleben,  

radgan fotoqromis „daZvelebis“ gamomwvevi ori faqtoridan u. i. sinaTlis 

zemoqmedeba  da TavisTavadi degradacia, pirveli CarTva-gamorTvis procesSi ar 

monawileobs. uaryofiTi fotoqromiis mqone spiropiranebშi ciklurobis gazrda 

mniSvnelovania informaciis Camwer da dammaxsorebel mowyobilobebSi; adamianis 

organizmSi wamlis gadamtani nanokonteinerebis datvirTvisa da daavadebul 

adgilze maTi daclisas ki Tavidan acilebულიa mavne u. i. sinaTlis zemoqmedebა. 

uaryofiTi fotoqromiis mqone spiropiranebi SeiZleba gamoyenebul iqnas ormxriv 

gadamrTvelebad, radgan maTi Seferili forma uferuldeba rogorc xiluli, ise u. 

i. sinaTlis zemoqmedebiT. 

spiropiranis molekulis indolinur nawilSi cikluri fragmentis SetaniT, 

romelmac Seamcira  azotis atomis Tavisuflebis xarisxi da gazarda sixiste, ise, 

rom  qromenuli fragmenti  ucvleli darCa, sinTezis gziT miviReT axali tipis e.w. 
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tetrahidro qinolinuri spiropiranebi, romlebsac polarul garemoSi uaryofiTi 

fotoqromia axasiaTebT.  uaryoiTi fotoqromiis mqone spiropiranebiს fotoqromuli 

cikli, anu CarTva (gauferuleba) da gamorTva (Seferva) nakleb energetikul 

danaxarjebTanaa dakavSirebuli.  pirveli safexuri - xiluli sinaTliT, xolo  

meore  – Termodinamikuri wonasworobis aRdgeniT, sistemis Sinagani energiis 

xarjze xdeba.  fotoqromis degradacia, Cveulebriv, xdeba a)spiropiranze u. i. 

sinaTlis zemoqmedebiT daBb)Seferili formis TavisTavadi daSliT. uaryofiTi 

fotoqromiis mqone spiropiranebSi,  CarTva – gamorTvis cikluroba izrdeba, radgan 

procesSi, u. i. sinaTle ar monawileobs.   

uaryofiTi fotoqromiis mqone spiropiranebis aRniSnuli Tvisebebi 

mniSvnelovania magaliTad: 1. informaciis Camwer da dammaxsorebel mowyobilobebSi 

(ciklurobis gazrda); 2. spiropiranis bazaze adamianis organizmSi wamlis 

gadamtani nanokonteinerebis datvirTvisa da daavadebul adgilze maTi daclisas 

mavne u. i. sinaTlis zemoqmedebis Tavidan aსაcilebლaდ და სხვ. uaryofiTi 

fotoqromiis mqone spiropiranebi SeiZleba gamoyenebul iqnas ormxriv 

gadamrTvelebad, radgan maTi Seferili forma uferuldeba rogorc xiluli, ise u. 

i. sinaTlis zemoqmedebiT. 

 thq tipis spiropiranisa da azobenzolis SerwymiT miRebul  hibridul  naerTebSi: 

1. fotoqromuli cikli, anu CarTva (gauferuleba) da gamorTva (Seferva) nakleb 

energetikul danaxarjebTanaa dakavSirebuli, radgan pirveli safexuri - 

xiluli sinaTliT, xolo  meore  – Termodinamikuri wonasworobis aRdgeniT, 

sistemis Sinagani energiis xarjze xdeba. 

2. Cveulebriv fotoqromis degradacia xdeba a)spiropiranze u. i. sinaTlis 

zemoqmedebiT daBb)Seferili formis TavisTavadi daSliT. uaryofiTi 

fotoqromiis mqone spiropiranebSi CarTva – gamorTvis cikluroba gaizrdeba, 

radgan procesSi, u. i. sinaTle ar monawileobs 

uaryofiTi fotoqromiis mqone spiropiranebi SeiZleba gamoyenebul iqnas ormxriv 

gadamrTvelebad, radgan maTi Seferili forma uferuldeba rogorc xiluli, ise u. 

i. sinaTlis zemoqmedebiT.              
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II. 1. publikaciebi: 

ა) saqarTveloSi 

 

statiebi 

# 
avtori/ 

avtorebi 

statiis saTauri, 

Jurnalis/krebulis 

dasaxeleba 

Jurnalis/ 

krebulis 

nomeri 

gamocemis 

adgili, 

gamomcemloba 

gverdebis 

raodenoba 

1 J. Maisuradze, L. 

Devadze, Sh. 

Akhobadze, Ts. 

Zurabishvili, N. 

Sepashvili, Zh. 

Urchukhishvili 

PHOTOCHROMIC HYBRYD 

COMPOUNDS OBTAINED BY 

COUPLING SPIROPYRANS AND 

AZOBENZENE 

NanoStudies 

dabeWdvis 

procesSia 

saerTaSoriso 

samecniero 

Jurnali, 

gamomcemloba 

„nekeri“ 

9 gverdi 

2 l.nadareiSvili, 

m.areSiZe,  

l.SaraSiZe,  

i.favleniSvili 

Termoplastikuri 

polimerebis 

orientaciuli 

gaWimvis axali meTodi. 

saqarTvelos qimiuri 

Jurnali 

tomi 16, 

#1 

Tbilisi, 

universali 

 

7 

vrceli anotacia qarTul enaze 

1. spiropiranebi fotoqromuli bistabiluri naerTebis cnobili klasia, romelic 

gare zemoqmedebiT _ sinaTle, metalis ionebi, siTbo, meqanikuri stresi da sxv. 

icvlis fiziko-qimiur  Tvisebebs da struqturas. es "Wkviani nivTierebebi" 

warmoadgenen unikalur masalas  informaciis Cawerisa da SenaxvisaTvis, optikuri 

gadamrTvelebisaTvis, sxvadasxva tipis sensorebisaTvis, cocxal organizmSi 

samkurnalo preparatebis gadamtani nanokonteinerebisTvis da sxv. am naerTebis 

parametrebis  (fotomgrZnobiaroba, stabiluroba, fotoinducirebuli formis 

sicocxlis xangrZlivoba) gaumjobesebisa da optimizaciis  mimarTulebiT kvlevebi 

kvlav aqtualuri rCeba.  aRniSnuli  parametrebis gaumjobesebis erTerTi gza aris 

ori fotoqromuli molekulis Sewyvileba, romlis drosac miRebul hibridul 

molekulas, gaerTianebuli qromoforebis Teoriis Tanaxmad, gaumjobesebuli 

fotomgrZnobiaroba da dagrZelebuli π koniugaciis jaWvi eqneba. jaWvis 

dagrZelebas Sedegad STanTqmis zolis batoqromuli wanacvleba da iaffasiani 

dioduri lazeris gamosxivebas ubanSi moxvedra mosdevs. Cvens mier sinTezirebuli 

da Seswavlil iqna sami tipis hibriduli naerTi fotoqromuli: 1) azobenzolis da 

indolinis rigis spiropiranebis da maTi warmoebulebis SewyvilebiT -naerTi I; 2) 
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azobenzolis da ui sinaTlisadmi gazrdili fotomgrZnobiarobis azaindolis rigis 

spiropiranebis da maTi warmoebulebis SewyvilebiT-naerTi II; 3) azobenzolis da 

xiluli sinaTlisadmi gazrdili fotomgrZnobiarobis tetrahidroqinolinis 

spiropiranebis da maTi warmoebulebis SewyvilebiT-naerTi III. kvlevebma  gvaCvena 

rom miRebul 12-ve hibridul naerTSi ganxorcielda π koniugacia, fotoqromuli 

gardaqmnebi ki oTaxis temperaturaze daikvirveba. speqtruli monacemebis Tanaxmad,  

I da II naerTis fotoizomerizaciis Sedegad,  orive fragmentis  eleqtronuli 

Rrubeli erTiandeba. III naerTis fotoizomerizaciisas Rrublis erTianoba 

darRveulia  molekulis indolinur nawilSi arsebuli damatebiTi fragmentis 

steriuli winaaRmdegobis gamo. 

2. erTRerZiani orientaciuli gaWimva xazobrivi polimerebis struqturuli 

modifikaciis farTod gavrcelebuli xerxia. orientaciuli gaWimva iwvevs 

polimeris mravali fizikuri da meqanikuri Tvisebis mniSvnelovan cvlilebas.  

Cvens mier damuSavda polimerebis erTRerZiani orientaciuli gaWimvis  principulad  

axali teqnikuri gadawyveta - marTvadi gradientuli    gaWimvis meTodi,  damzadda 

saTanado mowyobilobebi/sistemebi da pirvelad ganxorcielda xazobrivi 

polimerebis erTRerZiani gradientuli orientacia., romlis arsi mdgomareobs  

nimuSis   SerCeul  ubnebSi fardobiTi  wagrZelebis -  winaswar  SerCeuli  

sxvadasxva mniSvnelobebis realizaciaSi.  

meTodis mecnieruli safuZvelia Cvens mier SemuSavebuli koncefcia 

Termoplastikuri polimerebis axali fizikuri  maxasiaTeblis, faqtobrivad axali 

struqturuli mdgomareobis - gradientulad orientirebuli mdgomareobis (gom)  

Sesaxeb, romelic xasiaTdeba orientaciis  xarisxis   cvlad mniSvnelobaTa uwyveti 

ganawilebiT nimuSis erTi ubnidan meorisken.   

izotropuli polimeris gadayvana  gom-Si  xorcieldeba nimuSis    gradientuli   

zonuri gaWimviT   saTanado    teqnikuri  saSualebis  -  marTvadi gradientuli  

zonuri gaWimvis mowyobilebis (mgzgm) gamoyenebiT. statiaSi aRwerilia 

mowyobilobis konstruqcia da muSaobis principi. sakvlev nimuSSi fardobiTi 

wagrZelebis ganawileba ganisazRvreba aqtiuri momWeris, gamaTboblis da 

gamaciveblis gadaadgilebis siCqareTa TanafardobiT. gradientuli gaWimvis reJimi 

miiRweva gaWimvis procesSi am Tanafardobis varirebiT. winaswar dadgenili gaWimvis 

reJimis programireba xorcieldeba marTvis blokis meSveobiT.      

mgzgm-is gamoyenebiT miiRweva  Semdegi teqnikuri Sedegebi: 

     -  gaWimvis procesis lokalizacia nimuSis SerCeul zonaSi; 

-  gaWimvis frontis sxvadasxva profilis Seqmnis SesaZlebloba;  

 -  gaWimvis Catareba homogenur (aragradientul) an gradientul reJimSi;  

 -  oTaxis temperaturaze ufro maRla  erTidaigive nimuSis sxvadasxva SerCeul    
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zonaSi nimuSis momWerebidan amoRebis gareSe erTRerZiani gaWimvis sxvadasxva 

SerCeuli reJimis (temperatura, deformaciis siCqare da sidide) ganxorcieleba; 

-  zeviTa punqtis Sesabamisad mgzgm-is gamoyenebiT SeiZleba oTaxis temperaturaze  

ufro maRla  erTidaigive nimuSis magaliTze (nimuSis momWerebidan amoRebis gareSe)  

ganisazRvros deformaciis siCqaris da temperaturis gavlena iseT meqanikur 

maxasiaTeblebze, romelTa gansazRvra ar saWiroebs nimuSis mTlianobis darRvevas. 

es maxasiaTeblebia: 

 - meqanikuri daZabuloba da deformacia, romlebic Seesabamebian   proporciulobis  

zRvars;  

 -  drekadobis moduli;  

 -  denadobis pirobiTi (wanacvlebuli) zRvari;  

 -  meqanikuri daZabuloba mocemul deformaciaze; 

 -  meqanikuri daZabulobis relaqsacia. 

marTvadi gradientuli zonuri gaWimva aris winaswar dadgenili fizikuri 

Tvisebebis gradientis mqone polimeruli masalebis miRebis efeqturi teqnologiuri 

gadawyveta. 
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Engeneering 

vrceli anotacia qarTul enaze 

1. Seswavlilia pvs, grafitis da nikelis nanofxvilebis bazaze firis saxiT 

miRebuli kompozitebis gradientuli gaWimviT gamowveuli anizotropuli 

struqturebis lokaluri eleqtrowinaRobisa da magnituri amTviseblobis 

cvlilebaTa xasiaTi. Ggradientuli anizotropuli struqturebi warmoiqmneba 

polimeruli kompozitebisgan miRebuli Txeli firebis orientaciiT specialur 

reJimSi. struqturuli anizotropia ganapirobebs firebis eleqtruli da magnituri 

Tvisebebis anizotropias.Ddadgenilia, rom am parametrebis cvlilebebi 

damokidebulia sawyisi firebis rogorc geometriul formaze, aseve orientirebis 

mimarTulebaze. ase magaliTad, marTkuTxedis formis firis eleqtrowinaRoba 

gaWimvis erTi gverdis paralelurad icvleba gausis kanoniT. magnituri nawilakebiT 

Sevsebuli kompozitebis magnituri amTvisebloba igive formis firis orientirebis 

Sedegad icvleba analogiuri kanonzomierebiT.Llokaluri eleqtruli da magnituri 

parametrebis gradientuli cvlileba firebis orientirebisas gamowveulia maTi 

lokaluri deformaciebis gradientuli cvlilebiT gaWimvis mimarTulebiT. 

eleqtronikaSi aseTi firebi SeiZleba gamoyenebuli iqnes axali Taobis 

multifunqciuri nabeWdi sqemebis saxiT. 
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1) spiropiranis molekulis qromenul nawilSi meore  fotoqromuli centris 

Setanisas SeuRlebuli qromoforebis Teoriis  Tanaxmad miRebuli ori aqtiuri 

centris mqone molekula gazrdili fotomgrZnobiarobiT  da fotoinducurebuli 

formis STanTqmis zolis batoqromulad wanacvlebiT xasiaTdeba. am garemoebis 

gaTvaliswinebiT Cvens mier sinTezirebuli iqna naerTebi indolinis, azaindolis da 

tetrahidroqinolinis  spiropiranebis da SeuRlebis jaWvis - π-konugaciis 

damagrZelebeli  azobenzolis bazaze.  miRebul  hibriduli molekulebi  gazrdil 

fotomgrZnobiT da STanTqmis zolis grZeltalRovani wanacvlebiT gamoirCevian. 

 aseTi molekula aqtiuri sinaTlis zemoqmedebiT asrulებs or funqciaს: 

Sigamolekuluri C-O kavSiris gawyveta spiropiranul nawilSi  da geometriuli 

cvlilebebi _ trans-cis izomerizacia, azobenzolur nawilSi. hibriduli 

molekulis bifunqciuroba warmoqmnis or fotoproduqts. UV sinaTlis zemoqmedebiT 

warmoqmnili  koniugirebuli jaWvis sigrZe azobenzolis fragmentis arsebobis gamo 

dagrZeldeba da Sesabamisi STanTqmis zolis talRis sigrZის batoqromulი 

wanacvleba.  

2) sinTezirebuli iqna naerTebi tetrahidroqinolinis  spiropiranebis da 

SeuRlebis jaWvis - π-konugaciis damagrZelebeli  azobenzolis bazaze.  miRebul  

hibriduli molekulebi  gazrdili fotomgrZnobiT, STanTqmis zolis 

grZeltalRovani wanacvlebiT da inversiuli fotoqromiiT gamoirCevian. 

spiropiranebis Termodinamikuri wonasworobis mudmiva metia fotoqimiurze (KT>KPH). 

amitom, xsnari Seferilia. uaryofiTi fotoqromiis mqone spiropiranebში 

fotoqromuli cikli, anu CarTva (gauferuleba) da gamorTva (Seferva) nakleb 

energetikul danaxarjebTanaa dakavSirebuli.  pirveli safexuri - xiluli 

sinaTliT, xolo  meore  – Termodinamikuri wonasworobis aRdgeniT, sistemis 

Sinagani energiis xarjze xdeba. aqedan gamomdinare, uaryofiTi fotoqromiis mqone 

spiropiranebi   met cikls uZleben,  radgan  fotoqromis „daZvelebis“gamomwvevi ori 

faqtoridan u. i. sinaTlis zemoqmedeba  da TavisTavadi degradacia, pirveli CarTva-

gamorTvis procesSi ar monawileobs. uaryofiTi fotoqromiis mqone spiropiranebშi 

ciklurobis gazrda mniSvnelovania informaciis Camwer da dammaxsorebel 

mowyobilobebSi; adamianis organizmSi wamlis gadamtani nanokonteinerebis 

datvirTvisa da daavadebul adgilze maTi daclisas ki Tavidan acilebულიa mavne u. 

i. sinaTlis zemoqmedebა. uaryofiTi fotoqromiis mqone spiropiranebi SeiZleba 

gamoyenebul iqnas ormxriv gadamrTvelebad, radgan maTi Seferili forma 

uferuldeba rogorc xiluli, ise u. i. sinaTlis zemoqmedebiT.  

 

 

 


