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a n o t a c i e b i  

 
n.qavTaraZe.  60 weli kosmosis aTvisebidan. 
"energia". #2(98). 2021. Tbilisi. gv. 5-14. qarT. anot. qarT. ingl. rus. 

naSromSi “60 weli kosmosis aTvisebidan” mokled aris ganxiluli me-20 
saukunis Sua wlebidan Tanamedrove periodamde mecnierTa mier kosmosis 
aTvisebasa da SeswavlasTan dakavSirebuli saqmianoba.  

     idea kosmosis aTvisebis Sesaxeb ekuTvnoda sabWoTa kavSirSi am 
dargSi momuSave “mTavar konstruqtors” – sergei koroliovs. misi uSualo 
proeqtiTa da xelmZRvanelobiT agebul iqna pirveli kosmosuri aparati 
“sputniki”, xolo Semdgom kosmosuri xomaldi – “sputnik-vostok-1”, romliTac 
kosmosSi pirvelma adamianma - iuri gagarinma - imogzaura. sergei koroliovma 
udidesi wvlili Seitana sabWoTa kavSiris raketul-kosmosuri teqnikisa da 
saraketo iaraRis warmoebis organizebaSi civi omis periodSi.  

     naSromi Seicavs masalas qarTveli mecnier-gamomgoneblis – 
aleqsandre nadiraZisa da msoflios samecniero sazogadoebis mier 
aRiarebuli mecnieris – niko musxeliSvilis Sesaxeb, romlebmac 
mniSvnelovani wvlili Seitanes kosmosis aTvisebis saqmeSi.  

     kosmosisken gadadgmuli pirveli nabijebi gaxda safuZveli im didi 
aRmoCenebisa, romelsac miaRwia kacobriobam 21-e saukunis dasawyisSi.  
 

c.yurSubaZe, m.beqiriSvili, v.CxaiZe. mikro da mcire simZlavris qaris 
energetikuli danadgaris turbina.  
"energia". #2(98). 2021. Tbilisi. gv. 15-19. qarT. anot. qarT. ingl. rus. 

aRwerilia mikro da mcire simZlavris qaris energetikuli danadgaris 

turbinis siaxle, romelic saqarTvelos inteleqtualuri centris „saqpatentis“ 

mier aRiarebulia gamogonebad.  

masSi ganxilulia: siaxlis mqone turbinis muSa organos-rotoris 

struqturuli Semadgenloba, muSaobis principi, qaris kinetikuri energiis 
brunviT meqanikur energiaSi gardaqmnis procesi da turbinis mTavari 

maxasiaTeblebis-simZlavrisa da kuTxuri siCqaris mniSvneloba qaris siCqaresTan 

dakavSirebiT. 

l.vefxvaZe. saqarTveloSi eleqtroenergiis moxmarebis prognozirebis 

hibriduli modeli. 
"energia". #2(98). 2021. Tbilisi. gv. 20-34. qarT. anot. qarT. ingl. rus. 

warmodgenil kvlevaSi, erTis mxriv, Seswavlilia istoriuli monacemebis 

struqtura da Sefasebulia e.w. struqturuli gardatexis wertilebi, romelTa 
aRmoCenac sezonur monacemSi literaturis mixedviT rTuli statistikuri 

amocanas warmoadgens. kvleva iyenebs adiciuri sezonurobisa da tendenciis 

gardatexis algoriTms (Breaks For Additive Seasonal and Trend), anu BFAST algoriTms, 

romliTac eleqtroenergiis moxmarebis 2005-2018 wlebis monacemSi aRmoCenilia 

is erTi struqturuli gardatexis wertili, romelic yvelaze maRali magnitudiT 

xasiaTdeba: noemberi, 2008 w. amis Semdeg kvleva prognozirebas ganaxorcielebs 
sezonuri komponentis gamoricxviT struqturuli gardatexis wertilis Semdeg 

miRebul monacemze. kerZod, pirvel etapze, genetikuri algoriTmis erTi meTodis, 

simboluri regresiis gamoyenebiT cdilobs, miiRos is algebruli funqcia, 

romelic yvelaze saukeTeso miaxloebas iZleva rogorc mosamzadebel, aseve 

satesto monacemze. Sesabamisi iteraciis Sedegad miRebuli funqciis 

prognozirebis SesaZlebloba Sefasebulia satesto monacemebze, sadac dadginda, 

rom funqcia 2018 w. balansTan SedarebiT 2-jer amcirebs prognozis cdomilebas. 
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amis Sedegad ganxorcielda eleqtroenergiis moxmarebis prognozi 2030 wlamde 

da dadginda moxmarebis 22 mlrd. kvt/sT-mde zrda. ricxviTi modelireba 

ganxorcielebulia kompiuteruli programirebis ena R-is gamoyenebiT.  
 

b.saraliZe. axali fxvnilgula mavTuliT daduRebuli zedapiris 
tribologiuri kvleva.  
"energia". #2(98). 2021. Tbilisi. gv. 35-41. qarT. anot. qarT. ingl. rus. 

 damzadda axali fxvnilgula mavTuli, romlis SemadgenlobaSia Ni 80%, Cr 

20%, xolo SigTavsi Cr3C2, daduRda specialur nimuSebze (zomiT gare diametri 28 

mm, Siga diametri 20 mm, simaRle 20 mm) erTi, ori da sam Sriani fenebi. 

tribologiuri kvlevebi Catarda СМЦ-2-ze, Seswavlili iqna 

damokidebuleba datvirTvasa da xaxunis koeficients Soris erTSrian, orSrian da 

samSrian daduRebul nimuSebze da  dadginda maTi cveTis done. minimaluri cveTa 

dafiqsirebulia orSrian daduRebul nimuSze,  rac gamowveulia samSriani 

nimuSis xaxunis koeficientis mkveTri zrdiT. es gamowveulia struqturuli 

cvlilebebiT, ra drosac marcvlebSi Camoyalibda wonasworuli struqtura neli 

gaciebis gamo, romlis siblantis maxasiaTebeli aris Semcirebuli.  
 

T.museliani, gr.museliani, l.balaxaSvili, m.gvaramaZe. 

erTjaWva maRali Zabvis sahaero eleqtrogadacemis xazis magnituri velis 
daZabulobis gansazRvra kidura xazis gegmilidan daSorebaze sadenebis 
horizontaluri ganlagebis dros. 
"energia". #2(98). 2021. Tbilisi. gv. 42-47. qarT. anot. qarT. ingl. rus. 

amrigad, gaangariSebiT dadgenilia, rom Р1 tipis sayrdenebze  horizontalurad 

ganTavsebuli  500 kv Zabvis  sahaero eleqtrogadacemis xazis  sadenebis  

SemTxvevaSi, kibos saerTaSoriso saagentos mier dadgenili da janmrTelobis 
dacvis saerTaSoriso organizaciis mier adamianis janmrTelobisaTvis 
rekomendebuli usafrTxo magnituri velis induqciis  limitirebuli 

mniSvnelobebi (0,2-0,3 mktl); eleqtrodanadgarebis mowyobis wesebiT  dadgenili 

eleqtrogadacemis xazis dedamiwis zedapiridan umciresi daSorebis (15,5 m) dros, 

usafrTxoa   sahaero eleqtrogadacemis xazis kidura sadenis gegmilidan  90 m-ze 

meti daSorebis SemTxvevaSi. 
 

i.yuraSvili, T.qimeriZe, g.CubiniZe, d.mxeiZe, m.qadaria, 

t.melaSvili, n.gogolaSvili, g.darsaveliZe. izoqronuli mowvebis 
gavlena n-SiGe Senadnobebis aradrekad Tvisebebze. 
"energia". #2(98). 2021. Tbilisi. gv. 48-52. qarT. anot. qarT. ingl. rus. 

Seswavlilia sawyisi da gama fotonebiT dasxivebuli n-tipis 

eleqtrogamtarobis monokristaluri SiGe Senadnobebis Zvris dinamikuri 

modulisa da Sinagani xaxunis cvlilebebi 20-500°C intervalSi izoqronuli 

mowvis pirobebSi. dausxivebel mdgomareobaSi gamovlenilia orive fizikuri 

maxasiaTeblis metad susti wrfivi amaRleba, ganpirobebuli arastabiluri  

defeqtebis mowviT.  5.1016sm-2  fluensis 60Co gama fotonebiT dasxiveba iwvevs Zvris 

modulisa da Sinagani xaxunis aramonotonur cvlilebebs. kritikul 

temperaturebze fizikur-meqanikuri maxasiaTeblebis eqstremumebis gamovlineba 
ganpirobebulia konfiguraciuli da koncentraciuli cvlilebebiT radiaciuli 

defeqtebis struqturaSi. 
il. 2, lit. 6.  
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a.SermazanaSvili. radialur-saWedi manqanebis analizi da axali 
konstruqciis SemuSaveba. 
"energia". #2(98). 2021. Tbilisi. gv. 53-58. qarT. anot. qarT. ingl. rus. 

Sesrulebulia radialur-saWedi manqanebis analizi da SemoTavazebulia 
air-hidravlikuri saWedi manqanis axali konstruqcia.              manqana 
Seicavs muSa cilindrebs, romlebic radialuraa ganlagebuli namzadis 
RerZis mimarT da zeda nawiliT xistadaa SeerTebuli rgoluri formis   
maRali  wnevis airis resiverTan.  
    manqanis dadebiTi efeqti ganpirobebulia imiT, rom namzadze zemoqmedeba 
erTdroulad ramdenime mxridan xdeba, rac amcirebs namzadis ganivkveTSi 
gamWimavi Zabvebis warmoSobis  da  bzarebis gaCenis albaTobas.        
 

g.xorbalaZe. gadamcemi sistemis operatoris mier dasarezervebeli 
simZlavris Rirebuleba. 
"energia". #2(98). 2021. Tbilisi. gv. 59-61. qarT. anot. qarT. ingl. rus. 

sabalanso bazris danergvis Semdeg vxvdebiT FCR, aFRR, mFRR produqtebs. 

statia gamoiyeneba gso-s mier dasarezervebeli simZlavris saSualo Sewonili 

fasis gansazRvrisTvis wlis WrilSi, portugaliis dRiT adre bazrisa da 
sabalanso simZlavris wliuri Sewonili fasebis urTierTmimarTebis 

gaTvaliswinebiT. 

 

g.xurcilava, o.kiRuraZe. energoefeqturi RonisZiebebi eleqtrul 
transportze. 
"energia". #2(98). 2021. Tbilisi. gv. 62-68. qarT. anot. qarT. ingl. rus. 

eleqtroenergiis  ekonomias  didi  mniSvneloba  eniWeba  eleqtrul  

transportze, radganac transporti aRWurvilia didi  simZlavris  

eleqtroZravebiT.  aseve  unda  aRiniSnos, rom  adreul  wlebSi  eleqtromoZravi 

Semadgenloba  (emS)  ZiriTadad  dakompleqtebuli  iyo  mudmivi  denis 
eleqtroamZraviebiT  da  am  mizniT  gamoiyeneboda  mimdevrobiT  agznebiani  

mudmivi  denis  Zravebi. maTi  aseTi  farTo  gamoyeneba aixsneba imiT, rom advilad 

miiReba wevis amZravisaTvis saWiro maxasiaTeblebi, vidre im SemTxvevebSi,  

rodesac  wevis Zravebis  nacvlad gamoiyeneboda sxva tipis Zravebi, magaliTad, 

mokledSerTuli rotoriani an fazurrotoriani asinqronuli Zravebi. sixSiruli 

gardamqmnelebis ganviTarebam (e.w. veqtorinvertorebi)  Tanamedrove  etapze  

saSualebas iZleva  emS-s marTvisaTvis  wevis  Zravebad mokledSerTuli 

rotoriani  asinqronuli Zravebis gamoyeneba,  ramac ganapiroba wevaze daxarjuli 

eleqtroenergiis  mniSvnelovani ekonomia.   

ganxilulia emS-s marTvis tradiciuli  meTodebi da dasabuTebulia, rom 
gardamaval periodSi mizanSewonilia ganxorcieldes wevis amZravis  modernizeba 
da wevaze daxarjuli eleqtroenergiis ekonomiis mizniT Tanamedrove  Zalovani  

eleqtronikis  miRwevebis gamoyeneba.  
 

z. mWedliSvili, iv. jixvaZe. relaqsaciuri  eleqtruli  rxevebis  
generatorebis  sxvadasxva  sqemebis  muSaobis  analizi. 
"energia". #2(98). 2021. Tbilisi. gv. 69-73. rus. anot. qarT. ingl. rus. 
          eleqtronul mowyobilobebSi relaqsaciuri rxevebi warmoiSveba im  

SemTxvevebSi,   rodesac  arsebobs  muxtebis   perioduli  Segrovebis  da   Semdgomi  

gawovebis  pirobebi. amasTan  erTad, aseTi  erT-erTi  procesis  siCqare   

gacilebiT  maRalia, vidre meoresi.  
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       naSromSi yovelmxriv erTiani poziciiT ganxilulia rxevebis generirebis  
meqanizmebi da konkretuli eleqtronuli mowyobilobebis rxeviTi 

maxasiaTeblebi, ganixileba relaqsaciuli rxevebis magaliTebi arawrfiv  

eleqtrul konturebSi da mocemulia  erT-erTi aseTi  rxevis  maTematikuri   

aRwera. 
il. 3, lit 5. 
 

z. mWedliSvili, iv. jixvaZe. induqciuri kavSiris mqone eleqtruli 
wredebis angariSi  eqvivalenturi konturebis  meTodis  gamoyenebiT. 
energia". #2(98). 2021. Tbilisi. gv. 74-77. rus. anot. qarT. ingl. rus. 
         ganxilulia ZiriTadi cnebebi, saangariSo damokidebulebebi da  

ekvivalenturi sqemebi, romlebic aucilebelia haeris gularas mqone induqciurad  

dakavSirebuli wredebis ufro detalurad gansaxilvelad, romlebic  

gamoiyenebian  sxvadasxva   eleqtrul  xelsawyoebSi,  eleqtrul  manqanebSi   da  

radioteqnikur mowyobilobebSi. mocemulia  induqciurad  dakavSirebul  

wredebSi  Semavali   konturebis, eqvivalenturi  konturebiT   Secvlis   meTodebi,   
romlebic   aucilebelia  aseTi  wredebis  sxvadasxva  angariSisaTvis. 
il. 3, lit. 3. 
 

j. nikuraZe, v. kvintraZe, v. melaZe, m. JRenti. informaciuli 
teqnologiebi, rogorc distanciuri swavlebis transformaciis faqtori da 
saganmanaTleblo garemos strategiis cvlilebebi. 
"energia". #2(98). 2021. Tbilisi. gv. 78-83. rus. anot. qarT. ingl. rus. 

me-20 saukunis dasawyisSi maqs plankis aRmoCenebi da kvanturi Teoriis 
Seqmna iyo msoflios winandeli fizikuri suraTis, SemdgomSi ki - 
zogadsamecniero warmodgenebisa da msoflmxedvelobis mTlianobaSi Secvlis 
dominanturi faqtori. 

distanciuri swavlebis, rogorc axali saukunis saganmanaTleblo garemos 
Camoyalibeba da swrafi ganviTareba mowmobs rogorc informaciis Ziebis 
meTodebisa da unarebis, aseve swavlebis procesSi misi warmodgenis 
didaqtikuri meTodebis xarisxobriv cvlilebebs. Ddistanciuri swavlebis 
sistemaSi gansakuTrebiT TvalSisacemia informaciuli teqnologiebis zrdiT 
gamowveuli socialur-kulturuli ganzomilebebi, saganmanaTleblo 
strategiis axali principebisa da meTodebis gamowvevebi moiTxovs swraf da 
droul reagirebas. 

amrigad, yovelive zemoTqmuli mowmobs ara mxolod informaciuli 
sazogadoebis sociokulturul samyaroSi momxdar cvlilebebs, aramed axdens 
sinergiul midgomisa da postmodernizmis ideebis urTierTkavSiris 
problemebis aqtualizacias. es gamoxateba filosofiuri kategoriebis 
Sinaarsisa da funqciis cvlilebebis analizSi, axal msoflmxedvelobriv 
paradigmaSi rogorc obieqturi realobis, aseve virtualuris. 
lit. 5. 
 

i.tabataZe. relaqsaciuri movlenebi   - cirkoniumSi. 
"energia". #2(98). 2021. Tbilisi. gv. 84-89. rus. anot. qarT. ingl. rus. 

        Seswavlilia  - cirkoniumis Sinagani xaxunisa da Zvris modulis 

temperaturuli da amplituduri damokidebulebebi. gazomili iqna drekadi 

grexiTi rxevebis gabnevis unarianoba da dinamikuri Zvris moduli –Zr - isini 

muSebis sawyis da maRaltemperaturebze (8500C) ciklurad deformirebul 

mdgomareobebSi. 
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       Sinagani xaxunis temperaturul  speqtrebSi gamovlenilia heqsagonaluri 
struqturebis metalebisaTvis damaxasiaTebeli rxeviTi energiis relaqsaciuri 

gabnevis efeqtebi, rasac Tan sdevs Zvris modulis Semcireba. Sinagani xaxunisa da 
Zvris modulis amplituduri damokidebulebis grafikebze gamovlenilia 

kritikuli amplituduri deformaciis wertilebi, romlebzedac icvleba Sinagani 

xaxunis intensivobis zrdisa da Zvris modulis Semcirebis siCqareebi. Teoriuli 
modelebis CarCoebSi aRwerilia rxevebis gabnevisa da lokalizebuli kavSiris 

Zalebis Sesustebis SesaZlebeli meqanizmebi –Zr-Si. gaanalizebulia Canergili 

Jangbadis atomebis wvlili aRniSnul cvlilebebSi, romlebic urTierTqmedeben 

dislokaciebis birTvebTan. amave dros ganxilulia Jangbadis atomebis ganivi da 
gaswvrivi difuzuri gadaadgileba temperaturisa da gareSe perioduli Zabvis 

zemoqmedebiT. 
il. 1, cxr. 1, lit. 4. 
 

j.nikuraZe, v.kvintraZe, v.melaZe, m.JRenti. distanciuri swavlebis 
saganmanaTleblo teqnologia. 
"energia". #2(98). 2021. Tbilisi. gv. 90-94. qarT. anot. qarT. ingl. rus. 

 ganxilulia saswavlo procesis Zveli da Tanamedrove modelebi. swav-
lebis paradigmis Secvla mniSvnelovanwilad dakavSirebulia ganaTlebis pro-
cesSi axali sainformacio teqnologiebis danergvasTan, rac umniSvnelovanesi 
maxasiaTebelia saswavlo procesis im pirobebSi, rodesac umaRlesi 
saswavlebeli dayofilia distanciuri swavlebis teqnologiis mixedviT. Aam 
pirobebSi studenti ganaTlebas iRebs virtualur garemoSi da swavlis 
procesis aqtiuri monawilea irCevs ra swavlebis Tavis individualur 
traeqtorias. amas xels uwyobs sainformacio-komunikaciur distanciur 
saswavlo teqnologiaSi realizebuli swavlebis moduluri principi, 
saxelwodebiT “distanciuri ganaTleba”. es modeli iTvaliswinebs saswavlo 
disciplinis logikurad Caketil blokebad dayofas, romelTac modulebi 
ewodeba. 

distanciuri swavlebis principebi saSualebas iZleva identuri saswavlo 
procesis Catarebisa teritorialurad daSorebul yvela saswavlo centrSi, 
xolo saswavlo produqtebis speqtris mudmivi gafarToeba, maTi drouli 
ganaxleba da kompetenturi midgoma swavlebis mimarT-gamosaSvebi kontingentis 
maRali xarisxis momzadebis formirebas da maT mzaobas profesionaluri 
SemoqmedebisTvis. 
lit. 3. 
 

a.WrelaSvili. msxvili blokebis kombinirebuli meTodis damuSavebis 
aqtualobis, miznis, kvlevis sagnisa da sxva sakiTxebis Sesaxeb. 

"energia". #2(98). 2021. Tbilisi. gv. 95-98. ingl. anot. qarT. ingl. rus. 

 statia exeba myari deformadi sxeulebis meqanikaSi axali kombinirebuli 

saangariSo meTodis "msxvili blokebis kombinirebuli meTodis" damuSavebas. 
winamdebare namuSevarSi ganxilulia aRniSnuli meTodis damuSavebis 

aqtualobis, miznis, kvlevis sagnisa da sxva sakiTxebis Sesaxeb avtoris 

mosazrebebi. 
aRniSnuli meTodi ZiriTadad gamoyenebuli iqneba Zalian rTuli struqturis 

mqone obieqtebis daZabul-deformirebuli mdgomareobis Sesaswavlad. igi 
eyrdnoba sasruli elementebis ricxviTi meTodisa da msxvili blokebis 

analizuri meTodis gamoyenebebs. aseTi meTodi efeqturi iqneba iseT SemTxvevebSi, 
rodesac gamosakvlevi obieqtis nawili SeiZleba ganxilul iqnes martivi da 

rTuli struqturis mqone elementebis saxiT, sadac gamoyenebuli iqneba msxvili 
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blokebis analizuri meTodi, xolo danarCeni nawili ki - rogorc Zalian rTuli 

struqturis mqone sivrce, romelSic gamoyenebuli iqneba sasruli elementebis 

ricxviTi meTodi. amasTan erTad, unda Sesrulebul iqnas is sakontaqto pirobebi, 
romlebic saWiroa gansaxilveli obieqtis aRniSnuli nawilebis erTdrouli 

muSaobis uzrunvelsayofad.   

  ganxilulia is sakiTxebi, romlebic upiratesobas aZleven msxvili blokebis 

kombinirebul meTods, sasruli elementebis ricxviT meTodTan da msxvili 

blokebis analizur meTodTan SedarebiT. gansakuTrebiT aRsaniSnavia, is sakiTxi, 
romelic exeba rTuli struqturis mqone obieqtebis daZabul-deformirebuli 

mdgomareobis Sedegebis dazustebas axali saangariSo meTodis gamoyenebiT.  
lit. 6.  
 

 
 


