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eleqtronikis Sesavali 
 

1. kursis winasityvaobis magivrad 
 
Tanamedrove samyaro warmoudgenelia eleqtruli da eleqtronuli 
xelsawyoebis, kompiuterebis, sainformacio qselebis, televiziis, 
optikur-boWkovani, radio, fiWuri da kosmosuri kavSirgabmulobis 
sistemebis, robotebis, uzustesi gazomvebisa da mravali sxva miRwevis 
gareSe, romlebmac Secvales adamianTa civilizaciis saxe bolo 
ramdenime aTwleulis ganmavlobaSi. 
 

axali Taobebi axali teqnikuri “saswaulebis” Seqmnis mowmeebi da 
monawileebi gaxdebian. adamianis SemoqmedebiTi niWi da Zala yoveldRe 
qmnis axal teqnologiur1 realobas, eufleba mikro2 da makro3 kosmosis4 
saidumlobas. 
 

es procesi uxsovari droidan modis. saukuneebi da Taobebi dasWirda 
kacobriobas bunebis im kanonzomierebebis wyebis aRmosaCenad, romelic 
dRes skolaSi iswavleba. mecnierebisa da teqnikis TiToeul dargs ama 
Tu im saxiT gaaCnia istoriuli sawyisi, ganviTarebis etapebi, saxelebi. 
dargis codnis daufleba yovelTvis Tavisebur istoriul eqskurss 5 
warmoadgens Cvens Soreul Tu axlo warsulSi. 
 

gaviaroT erTad eleqtronikis es gza. 
 

Tumca arsebobs Sexedulebac, rom sagnis istoriis codna zedmeti 
tvirTia, students, TiTqmis cnobaris saxiT, unda miewodos mxolod is 
“amonakrefi”, romelic esaWiroeba mas momaval profesiul saqmianobaSi. 
aseTi modgoma zust da sabunebismetyvelo mecnierebas, dagvijereT, 
mSral da ugemur “kerZad” aqcevs. 
 

Tanamedrove eleqtronika – elitaruli sainJinro sagania. sityva inJineri 
laTinuri ingenium –idan modis, rac niSnavs “gonebamaxviluri gamogoneba”, 
da Tavisi arsiT warmoadgens axlis Seqmnas adamianis cxovrebis yvela 
sferoSi. sityva elita laTinuri electus-idan modis da niSnavs rCeuls, 
SerCeul saukeTeso mawils, jgufs. ganaTleba, TavisTavad, Rrma, rTuli 
da zogadad Znelad gansamarti cnebaa. Zalian zogadad SegviZlia vTqvad, 
rom ganaTleba warmoadgens mudmivad momqmed xerxs, gadavceT erTmaneTs 
da gansakuTrebiT axal Taobebs, unarebi da codna, romelic adamianTa 
erTobliobas esaWiroeba, da moTxovnilia mis mier. codnis buneba iseTia, 
rom misi “matarebeli” adamianebis raodenoba mcirea. winaswar, 
dabadebidan, SeuZlebelia codnis dauflebis niWis aRmoCena. ganaTlebis 
miRebis procesSi Tqven es aRmoCenac unda gaakeToT, ganaTlebis miReba 
swored saukuneebis manZilze dagrovili codnis dauflebaa. dagrovili 
codna ki SeiZleba daikargos Tu misi srulyofa, ganzogadoeba da 
gadacema ar xdeba. an Tundac ratomaa ganaTlebul adamianTa ricxvi 
cota? iqneb zedmetic kia, oRond nawilobriv ganaTlebulebis? 

                                                 
1 teqnologia 
2 mikro 
3 makro 
4 kosmosi 
5 eqskursi 
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dagrovili codnis moculobis zrdasTan erTad srulad misi 
“matareblebisa” da miT ufro “gadamcemebis” ricxvi mcirdeba. Tu 
momavalSi airCevT Cven specialobas, am kursis ganmavlobaSi sakuTar 
TavSi unda aRmoaCinoT mkvlevari da gamomgonebeli. SevecdebiT amaSi 
dagexmarod. 
 

damwyebi studenti erTdroulad ramdenime amocanas asrulebs – 

• avsebs codnis marags – imaxsovrebs faqtebs, sxvadasxva dros 
aRmoCenil kanonzomierebebs, swavlobs misTvis axal simbolur 
enebze bunebisa da teqnikis kanonzomierebebis gamoxatvas; 

• swavlobs sxvadasxva movlenebSi erTiani sawyisebis danaxvas, 
faqtebis ukan zogadi kanonzomierebebis danaxvasa da aRmoCenas, 
erTian mwyobr sistemaSi6 codnis moyvanas; 

• swavlobs Tu rogor unda iswavlos TviTon, damoukideblad, ra 
xerxebs unda mimarTos am CamonaTvlis pirveli ori punktis 
swrafad da maqsimaluri SedegianobiT SesrulebisaTvis. 

 

Cven SevecdebiT am Sesaval kursSi samive amocanis SesrulebaSi 
dagexmaroT. mecnierebam da teqnologiam zustad es gza gaiara da misi 
istoria mraval misabaZ magaliTs Seicavs. TiToeuli TqvenTagani, vidre 
specialistad, mkvlevarad, profesionalad da damoukidebel pirovnebad 
Camoyalibdeba, informaciis da gamocdilebis naklebobis gamo, eZebs 
qcevis misabaZ models. es adamianis bunebrivi Tvisebaa. mecnierebis da 
teqnologiis istoria mraval misabaZ magaliTs Seicavs, romelic 
dagexmarebaT daeufloT dargs da iswavloT amocanebis gadaWra, 
gavimeoreb, aRmoaCinoT sakuTar TavSi mkvlevari da gamomgonebeli. 
 

davaleba 1. 
ukve miaqcieT yuradReba, rom Cven ar viZleviT farTod gamoyenebadi 
terminebis ganmartebas – Ees saqme Tqven mogandeT, radgan ukve skolidan 
unda mosuliyaviT am sityvebis codnis maragiT. Tu es maragi mcirea, an 
ar gagaCniaT – gadaudeblad SeudeqiT sakuTari sainformacio7 sistemis 
Seqmnas, ganmartebiTi leqsikonebi, enciklopediebi, interneti Tqvens 
gankargulebaSia. aucileblad gaarkvieT terminis pirveladi mniSvneloba 
im enaze, romelzec pirvelad gaCnda termini (rogorc wesi berZnuli an 
laTinuri). terminis Sinaarsi ufro naTeli da advilad gasagebi gaxdeba. 
aRmoaCenT, agreTve, rom zogierTi termini movlenis, movlenis aRmomCenis 
an gamomgoneblis saxelia, zogjer korporaciis, romelmac pirvelma 
daiwyo ama Tu im saxelwodebiT cnobili produqciis warmoeba. 
 

magaliTad  - sayovelTaod cnobili qseroqsi: 
berZnuli fuZeebi  xeros – mSrali  da graphos – wera, erTad aRniSnaven 
qserografiis, anu mSrali weris fizikur process. xelsawyos 
gamomgonebelma Cester karlsonma daarqva mas qseroqsi. qserokopireba 
saintereso da TvalsaCino eleqtruli procesia. eleqtrobaze 
elementaruli warmodgenac ki sakmarisia procesis arsis gasagebaT. 

• e.w. fotogamtari (photoconductor 8 ) uaryofiTad imuxteba maRali 
ZabviT. 

                                                 
6 sistema 
7 sainformacio 
8 photoconductor 
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• sinaTlis zemoqmedebiT SesaZlebelia ganaTebuli adgilebis 
ganmuxtva. 

• dadebiTad damuxtuli saRebavis nawilakebi ekrobian fotogamtars 
im adgilebSi, sadac ar moxda misi ganaTeba. 

• SesaZlebelia am dadebiTad damuxtuli nawilakebis gadatana 
uaryofiTad damuxtul qaRaldze. 

 

fizikam Tavisi “saqme” Seasrula, danarCeni gamomgoneblisa da teqnikis 
saqmea. davumatebT, rom gamosaxuleba qaRaldze fiqsirdeba 9  Termuli, 
anu siTburi damuSavebis Sedegad – saRebavi dneba da ekroba qaRalds. 
 

Tu Tqven igrZeniT siamovneba fizikuri procesis gagebis, misi simartivis 
da silamazis gamo, xvdebiT, Tu ramdenad rTulia am procesis 
ganxorcieleba “rkinaSi”, anu xelsawyos saxiT da igrZeniT pativiscema 
inJinrebis mimarT, romlebmac Seqmnes qseroxsi Tanamedrove saxiT, 
CaTvaleT, rom Cven warmatebiT gavivliT am kurss. mravali, pirveli 
SexedviT saidumlo, aseve martivad gasagebi xdeba, rogorc bunebis 
movlenebis erToblioba da adamianis sainJinro niWis (gaixseneT 
gonebamaxviluri gamogonebebis Seqmnis unaris) Serwymis Sedegi. 

 
naxati 1.1 

 
Tqvens pirad informaciul sistemaSi, ukeTesia, ara marto sityvebis 
ganmarteba daafiqsiroT, aramed formulis saxiT CaweroT,FmagaliTad 
kulonis kanoni 10  da sxva, rac dagainteresebT. gamocdileba gviCvenebs, 
rom aseTi wesiT sakuTar Tavze muSaobas bevri sikeTe moaqvs. 
D 

                                                 
9 fiqsireba 
10 kulonis kanoni 



  

 4

Tanamedrove sauniversiteto swavlebis sakredito sistema iTvaliswinebs 
studentis saganze damoukidebel samuSaos. jerjerobiT davkmayofildeT 
damoukidebeli muSaobis am formiT. 
 

1. riTi da rogor iwyeboda dargi 
 

istorikosebis varaudiT pirveli eleqtruli xelsawyo, e.w. “baRdadis 
batarea” Seqmnili iyo 2000 wlis win. igi napovnia q. baRdadis maxloblad 
arqeologiuri gaTxrebis dros (1936 wels) da warmoadgens Tixis qilas 
fisis sacobiT, romelSic gayrilia rkinis Rero, romelic, Tavis mxriv 
moTavsebulia spilenZis milSi. qilaSi Casxmuli Zmari aqcevs am 
“xelsawyos” 1.1 voltis Zabvis mqone eleqtruli denis wyarod. ris gamo 
xdeba baRdadis qila denis wyaro, amas mogvianebiT gavigebT, magram raSi 
iyenebdnen aseT denis wyaros, ar viciT. 
 

Tu SevecdebiT eleqtruli denis wyaros Seqmnis magaliTze 
warmovidginoT Tu rogor viTardeboda fizika da gamomgoneblis azri 
gasuli 2000 wlis ganmavlobaSi, vnaxavT, rom cda da codna erTmaneTs 
gverdigverd mihyveboda. yoveli axali cda (eqsperimenti 11 ) iyenebda ukve 
dagrovil codnas da avsebda arsebuli codnis marags. viTardeboda 
warmodgena qimiur procesebze, eleqtrul masaladmcodneobaze da 
masobrivi warmoebis teqnologiaze. erTi konstruqcia cvlida meores, 
umjobesdeboda da sxvadasxva dros gamoCndeboda mecnierebisa da 
teqnologiis asparezze rogorc im droisaTvis daxvewili nimuSi. amiT 
sruldeboda erTi etapi da iwyeboda axali. istoriam Semogvinaxa 
ramdenime aseTi etapuri nimuSi da gamomgoneblis saxeli. rogorc wesi 
TiToeul etapze napovni iyo Tvisobrivad axali midgoma, eleqtrobis 
Tvisebebis axali gamovlena, axali qimiuri reaqcia an sxva raime siaxle, 
romelic kvlevis axal asparezs dagvanaxebda. 
 

   
0 1745 1800 1836 
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11 eqsperimenti 
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• daaxloebiT 0000 w. baRdadis qila. 
• 1745 w. leidenis qila, piter van muSenbruki (Musschenbroek) (1692–1761). 
• 1800 w. voltas sveti, alessandro volta (Alessandro Giuseppe Antonio 

Anastasio Volta) (1745–1827). 
• 1836 w. danielis elementi, jon frederik daniel (John Frederick Daniell) 

(1790–1845). 
• 1839 w. grouvis elementi, uiliam robert grouvi (William Robert Grove) 

(1811–1896). 
• 1841 w. bunsenis elementi, robert vilhelm bunseni (Robert Wilhelm 

Bunsen) (1811 –1899) 
• 1859 w. plantes akumulatori, gaston plante (Gaston Plante) (1834-1889) 
• 1866 w. leklanSes elementi, JorJ leklanSe, (Georges Leclanché) (1839 - 

1882).  
 

istoriam Semogvinaxa sxvadasxva konstruqciis aRwera, naxati, naxazi, 
zogjer TviT xelsawyo. 
 
iTvleba, rom fotografia12 gaCnda 1839 wels. am dridan Cven gadvaCnia am 
teqnikuri epopeas13 monawileTa portretebi14, Tumca ferweram Semogvinaxa 
adrindeli periodis mkvlevarTa da gamomgonebelTa saxeebi. 
 

 
 
 

? 
   

 Piter Musschenbroek Alessandro Volta John Daniell 
 

 

 

 

 

  
William Grove Robert Bunsen Gaston Plante Georges Leclanché 

 
es mxolod erTi, dRes farToT warmodgenili eleqtruli xelsawyos – 
mudmivi denis wyaros istoriia Zalian mokle, TiTqmis arafris mTqmeli 
narkvevia. dRes Cvens garSemo arsebulma yvela eleqtrulma xelsawyom 

                                                 
12 fotografia 
13 epopea 
14 portreti 
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aranakleb saintereso istoria gaiara. Tanamedrove sarecxi manqana 
gacilebiT rTul eleqtronikas Seicavs vidre pirveli kosmosuri 
xomaldi. cifrulma fotografiam sul aTi welia rac farTod daiwyo 
samyaros dapyroba. SevigrZnoT da miveCvioT, rom Cven swrafad cvalebad 
teqnikur samyaroSi vcxovrobT. 
 

 

 

 

 

 

 

 

dRes am saxiTaa cnobili mudmivi denis wyaroebi, parTd gamoiyureba
uamrav dargSi, tevadobiT da sxva teqnikuri parametriT warmoudgenlad 
gaaswro pirvel nimuSebs. 
 

 
2009 

 
Zneli warmosadgenia, magram faqtia, rom Cven saxelovan winaprebs, dargis 
fuZemdeblebs, warmodgena ar gaaCndaT eleqtronze – elementarul 
nawilakze, romelic am movlenebis mTavari momqmedi gmiria. maT arc 
raime, sinamdvilesTan axlos myofi warmodgena gaaCndaT atomur da 
molekulur struqturebze. 
 

 

 
 
 
naxati 1.2. atomis struqtura. atomis 
birTvi Seicavs mZime elementarul 
nawilakebs protonebs da nitronebs, 
romelTa raodenoba gansazRvravs mis 
fizikur da qimiur Tvisebebs. birTvis 
garSemi, e.w. eleqtronul Sreebze 
imyofebian msubuqi nawilakebi – 
eleqtronebi.  
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eleqtruli da eleqtronuli inJineriis nebismieri saxelmZRvanelo 
iwyeba atomis15 struqturis aRweriT, Tumca es struqtura aravis unaxavs 
TvaliT da ar Sexebia xeliT (anu miuwvdomelia adamianis sensoruli 16 
sistemisaTvis, Cveni SegrZnebis sistemisaTvis). miuxedavad amisa Cven 
warmatebiT viyenebT am warmodgenas – models 17 ), romelic Seiqmna 
ufaqizesi da gonebamaxviluri fizikuri eqsperimentebis Sedegad. 
 
atomuri 18  fizikis am warmodgenaze “dgas” Tanamedrove mecniereba. 
SeiZleba iTqvas, rom Cven gamovicaniT atomebis agebuleba, CamovayalibeT 
warmodgena, SevamowmeT igi mravali cdiT da vsargeblobT am modeliT. 
metic, detalurad SeviswavleT misi Semadgeneli nawilebis Tvisebebi da 
maTzec SevqmeniT warmodgena adamianisaTvis Cveuli, aRsaqmelad martivi 
sityvebiT, simboloebiT, naxazebiTa da naxatebiT. 
 
SegviZlia gamartivebuli saxiT warmovidginoT eleqtruli deni rogorc 
mcire nawilakebis dalagebuli, mowesrigebuli moZraoba milis msgavs 
gamtarSi. 

 
 
SegviZlia ufro Rrmad CavixedoT movlenaTa arsSi visaubroT atomebis 
eleqtronul garsebze, da igive movlena warmovadginoT rogorc 
mezobeli atomebis Sreebs Soris eleqtronebiT gacvlis procesi. 

naxazi 1.3 

naxazi 1.4 

                                                 
15 atomi  
16 sensori 
17 modeli 
18 atomi 
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yovel aseT SemTxvevaSi Cven vqmniT da, rogorc gviCvenebs cda da 
gamocdileba, warmatebiT vsargeblobT warmosaxviTi warmodgenebiT da 
gadavcemT erTmaneTs informacias 19  kavSirgabmulobebis sxvadasxva 
saSualebebis gamoyenebiT. 
 

2. realobis elementebi – informacia – realobis gardaqmna 
 

metad sasargeblo iqneba, Tu Tavidanve SevTanxmdebiT da miviRebT 
ramdenime ganmartebas, romelic mogvcems zogad warmodgenas kvlevis, 
swavlis da sainJinro saqmianobis procesebze dagvexmareba erTiani 
midgomiT, gaazrebulad gaviaroT kursi. 
 

 
 
realobis Sesaswavlad gvWirdeba instrumentebi20: 

• Tvali; 
• yuri; 
• ukve arsebuli codna; 
• damzeriTi da gamzomi xelsawyoebi; 

 
miRebuli codnis (informaciis) dasafiqsireblad gvWirdeba: 

• ena, rogorc movlenebis bgeriTi asaxvis sainformacio sistema; 
• damwerloba - enis kodirebis, simboloebiT gamoxatvis sistema; 
• ukve arsebuli codna; 
• informaciis matarebeli saSualebebi. 

 

  
pirvelyofili da Tanamedrove  adamianis informaciuli matareblebi. 

 

 
 

magaliTisaTvis ganvixiloT Zveleburi saaTi. saaTi realobis elements 
warmoadgens. saaTis nawilebic realobis elementebs warmoadgenen. 
mkvlevari Tanmimdevrulad Seiswavlis saaTis yvela nawils, maT 

                                                 
19 informacia 
20 instrumenti 

kvlevis Sedegad realoba sistematurad “xarisxdeba” or 
kategoriad – realobis elementebad da informaciad, 
romelic warmoadgens “awyobis instruqciebs”  

SeTanxmeba 1.Aadamiani bunebiT mkvlevaria, swavlis da kvlevis 
procesebi warmoadgenen realobis informaciuli modelebis 

Seqmnis process 
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urTierTganlagebas, gamoarkvevs daniSnulebas, daadgens mTliani 
sistemis muSaobis princips da daafiqsirebs am informacias sityvebiT, 
ricxvebiT, naxatebiTa da naxazebiT imdenad zustad, rom SesaZlebeli 
unda gaxdes am “instruqciiT” axali saaTis awyoba, anu realobis axali 
elementis Seqmna. es informacia SegviZlia gadavceT sxvadasxva 
sainformacio arxebis gamoyenebiT (fostiT, eleqtronuli fostiT, 
gamovuSvaT wignis saxiT da mimRebi mxare naxavs am informacias, 
magaliTad, biblioTekaSi, da sxva). Tu kvleva srulyofilia, 
SesaZlebelia ara marto aseTive saaTis awyoba, aramed axali, Secvlili 
saxiT, realobis elementis Seqmna, romelic Seasrulebs igive funqcias21 
da, SesaZlebelia ukeTesad vidre  misi prototipi 22 . swored aq iwyeba 
inJineria, anu axlis, sasargeblo gonebamaxviluri realobis elementis 
Seqmna.  
 

Tu saqme exeba bunebis movlenis kvlevas, bunebaSi arsebuli 
kanonzomierebebis aRmoCenas – cota ram icvleba am sqemaSi. Cven 
detalurad vswavlobT da avRwerT am kanonzomierebas. SemdgomSi, 
SegiZliad es kanonzomiereba gaiTvaliswinoT, an gamoiyenoT realobis 
axali elementis Seqmnis dros.    
 

 

 

          

 

Zveleburi saaTi kvlevis procesi saaTis awyobis 
instruqcia 

 

SesaZlebelia, Semdgomi, ufro Rrma kvlevis Sedegad realoba kvlav 
“daxarisxdes” or kategoriad – magaliTad, mikrosamyaros23 elementebad 
(molekulebi, atomebi) da informaciad im nivTierebis Sesaxeb, 
romlisagan Sesdgeba realobis elementi, romelsac wina kvlevis dros 
vixilavduiT rogorc dauSlad elements, da es warmodgena sruliad 
sakmarisi iyo. magaliTad saaTis konstruirebisas ar aris aucilebeli 
safuZvlianad vicodeT misi kbilanebis atomuri struqturis 
Taviseburebani. sakmarisia kbilanis masalis im Tvisebebis gansazRvra, 
romlebic sakmarisia kbilanis funqciis Sesasruleblad.  
 

                                                 
21 funqcia 
22 prototipi 
23 mikrosamyaro 

realobis  

elementebi 
saaTis nawilebi  

(dauSladi sagnebi) 

informacia  

(saaTis 

awyobis 

instruqcia) 
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zustad am gziT, am wesiT, nabij-nabij TiTqmis ori saukunis 
ganmavlobaSi, erTis meoriT cvliT, iqmneboda realobis elementi, 
romelsac vicobT Tanamedrove eleqtro da eleqtronuli xelsawyoebis 
kvebis wyaros saxiT. ase moqmedebda alesandro volta, da mravali sxva 
mkvlevari da inJineri, romlebmac Seqmnes es saocreba, romelsac imdenad 
miveCvieT, rom xSirad veRarc ki vamCnevT.  
 

am gzaze, erTdroulad, iqmneboda simboloebis, cnebebis, wesebis ena, 
romlis saSualebiT, mravali SeTanxmebis Sedegad, mkvlevarebi inJinrebi 
gadascemdnen erTmaneTs informacias, anu aRwerdnen realobas. es 
procesi dResac grZeldeba, Semogvaqvs axali cnebebi, iqmneba axali 
realoba.  
 

garkveul etapze iqmneba viTareba, rodesac SesaZlebeli xdeba 
faqtobrivi masalis erTad Tavmoyra, erTad danaxva da ganzogadoeba, anu 
realobis Tvisebebis srulad aRwera garkveuli Sualeduri 
meorexarisxovani detalebis gamotovebiT. isini pirdapir gamomdinareoben 
zogadi debulebebidan rogorc bunebrivi Sedegi.  
 

es iseTi etapia, rodesac iqmneba dargis Teoria. Teoriis arseboba 
niSnavs dargis warmodgenebis srul wesrigSi moyvanas. rogorc wesi, 
Teoria iZleva dargis swavlebis srulyofil saSualebas. Teoriis 
mcodne advilad xsnis kerZo amocanebs, rogorc zogadi Teoriis kerZo 
SemTxvevebs.  
 

ra Tqma unda, Camoyalibebis gzaze Teoria ganicdis araerT cvlilebas. 
“simwife” miiRweva maSin, rodesac yvela raodenobrivi Tanafardoba 
aRiwereba maTematikis cnebebis mkacri eniT. Tu maTematukurad 
formulirebuli kanonzomierebebi iZlevian maTematikuri meTodebis 
saSualebiT am kanonzomierebebis ufro Rrma gamokvlevisa da axali 
Tvisebebis aRmoCenisa – Teoria srulyofilia. Tu es Teoriuli aRmoCena 
dasturdeba eqsperimentiT – es Teoriis namdvil triumfad SeiZleba 
CaiTvalos.  
 

swavlis meTodologia iTvaliswinebs Tanamedrove Teoriis Seswavlasa 
da mis gamoyenebas praqtikul magaliTebze. universitetSi, zust da 
sabunebismetyvelo fakultetze swavlebis procesi iTvaliswinebs 
Tanamedrove mecnierebis enis aTvisebasa da dReisaTvis arsebuli im 
Teoriebis safuZvlebis Seswavlas, romlebic qmnian Tanamedrove 
warmodgenas Cvens garSemo arsebuli realobis Sesaxeb da iZlevian 
amomwurav warmodgenas romelime viwro specialobis Sesaxeb, da am 
mimarTulebiT muSaobis Cvevas.    

kvleviTi amocana imiTi gansxvavdeba saswavlo 
amocanisagan, rom kvlevis Sedegi winaswar cnobili ar 

aris

kvlevisa da gamogonebis procesebi msgavsia, meTodebisa da 
midgomebis erTsa da imave elementebs Seicaven 




