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               SeSeSeSesasasasavavavavalililili 
 
uxsovari droidan moyolebuli adamiani cdilob-

da gaeumjobesebina Tavisi cxovrebis pirobebi: gaeio-
lebina sakvebis mopoveba, sacxovrebeli pirobebi, Ta-
vi daecva garemos stiqiuri zemoqmedebisagan da gare-
uli cxovelebisagan, Tavisi miznebisaTvis gamoeyene-
bina bunebrivi resursebi, gaeadvilebina did manZilze 
gadaadgileba da informaciis miReba-gadacema da sxva. 
amasTan misi yvelaze didi sazrunavi sakuTari jan-
mrTelobis usafrTxoeba iyo. zemoT xsenebuli sa-
kiTxebis gadasawyvetad adamiani Zal-Rones ar iSureb-
da da mTeli Tavisi gonebrivi SesaZleblobebi hqonda 
momarTuli. mTavari ra Tqma unda codna da gamocdi-
leba iyo. yoveli axali gamogoneba, xerxi da meTodi 
nela-nela sayovelTaod cnobili xdeboda, riTac 
mTlianad kacobrioba viTardeboda. 

raimes keTebis codna teqnologiaa. amdenad ka-
cobrioba mTeli Tavisi arsebobis ganmavlobaSi teq-
nologiebs qmnida _ dawyebuli cecxlis anTebidan 
adamianis kosmosSi gafrenamde. am TvalsazrisiT ka-
cobriobis istoria metwilad teqnologiebis Seqmnis 
istoriacaa. Tanamedrove adamiani imdenad aris damo-
kidebuli sxvadasxva teqnologiebiT Seqmnil pirobeb-
ze, rom mas ukve sxvanairad cxovreba veRar warmoud-
genia. adamiani kvlav dauokeblad iswrafvis arsebuli 
cxovrebis donis gaumjobesebis mizniT siaxleebis 
Seqmnisaken. igi kvlav da kvlav qmnis axalaxal teqno-
logiebs da es procesi dausruleblad mimdinareobs. 

winamdebare damxmare saxelmZRvanelos mizania 
mkiTxvels gaacnos teqnologiebis saxeobebi, maTi 
Seqmnis mizezebi da miznebi, teqnologiebs Soris ur-
TierT kavSirebi, teqnologiaTa Seqmnis principebi da 
kriteriumebi, SeZlebisdagvarad gauadvilos teqno-
logiuri samyaros labirinTebSi orientacia. 
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TaTaTaTavivivivi    I.I.I.I.    teqteqteqteqnonononolololologigigigiisisisis    ararararsisisisi    dadadada    mimimimisisisisi                                                        

mniSmniSmniSmniSvnevnevnevnelolololobabababa    sasasasazozozozogagagagadodododoeeeebibibibisaTsaTsaTsaTvis.vis.vis.vis.        
1.11.11.11.1  rararara    arisarisarisaris    teqteqteqteqnonononolololologigigigia.a.a.a.    
 
 sityva “teqnologia” Sedgeba ori berZnuli 

sityvisagan: “teqne” _ ostatoba da “logos” _ mecnie-
reba. magram sityva “teqnologiaSi” igulisxmeba ara 
marto mecniereba, aramed praqtikac, e.i. yovelgvar 
process warmoebaSi, romelic Tvisebas, formas da ga-
regnobas ucvlis nawarms. am procesebs teqnologiuri 
procesebi ewodeba. Tanamedrove pirobebSi teqnologi-
uri procesebis ganxorcielebisa da Sesrulebis xer-
xebsa da Tanamimdevrobas asxaven naxazebze, adgenen 
instruqciebs. axali teqnologiebis Seqmnaze muSaoben 
institutebi. teqnologiebis Sesruleba xdeba qarxneb-
sa da fabrikebSi, meurneobebsa da specialur dawese-
bulebebSi. teqnologiur procesebs inJiner-teqnolo-
gebi amuSaveben. sworad damuSavebuli teqnologia ga-
rantiaa kargi produqciis gamoSvebisa naklebi dana-
xarjebiT. 

 arsebobs teqnologiis mravali saxeoba, magram 
mainc gamoyofen or ZiriTad saxeobas: meqanikur da 
qimiur teqnologiebs. 

 memememeqaqaqaqaninininikukukukuriririri teqnologiis qveS dasamuSavebeli 
sagnis formisa da nawilobriv fizikuri Tvisebebis 
Secvlas gulisxmoben. 

 qiqiqiqimimimimiuuuuriririri teqnologiis Sesrulebis dros adgili 
aqvs qimiuri reaqciebis Sedegad miRebuli nivTierebe-
bis Semadgenlobis, agebulebisa da Tvisebebis Sec-
vlas. 

 Znelia zRvris gavleba teqnologiebs Soris. Ta-
namedrove teqnologia erTi da igive detalis damuSa-
vebis sxvadasxva saSualebebs gvTavazobs. am teqnolo-
giebidan airCeva iseTi teqnologia, romlis Sesrule-
bis drosac miiReba xarisxiani nawarmi naklebi dana-
xarjebiT. teqnologiis Sesrulebis dros mxedvelo-
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baSi miiReba agreTve Sromis efeqturobis zrda da 
rac SeiZleba naklebi narCenebis miReba. 

  mowinave teqnologia arsebuli teqnologiiT 
mudam ukmayofiloa. igi darwmunebulia, rom yovel-
Tvis SeiZleba damuSavebis ufro srulyofili xerxis 
aRmoCena da eZebs maT. magram arc Zvel teqnologiur 
procesebze ambobs uars da yovelTvis cdilobs am 
teqnologiebis axleburad gamoyenebas. teqnologiebi 
swrafad viTardeba teqnikasTan da mecnierul miRwe-
vebTan erTad. teqnologiebi iseTebi unda iyos, rom 
SesaZlebeli iyos procesis meqanizacia da avtomati-
zacia. 

  nebismier Tanamedrove teqnologiur warmoebas 
axasiaTebs mniSvnelovani Tavisebureba, rac mecnie-
rul miRwevebTan mWidro kavSirSi gamoixateba.  

  fundamentaluri mecnierebis miRwevebi qimiis, 
fizikis, meqanikis da maTematikis dargSi TiTqmis 
myisve aisaxeba teqnologiuri procesebis Semdgom 
srulyofaSi da piriqiT, gaumjobesebuli teqnologie-
bis meSveobiT Seqmnili ufro srulyofili xelsawyo-
ebi da danadgarebi Tavis mxriv farTo gzas uxsnian 
ufro Rrma mecnierul kvlevebs. 

  amis magaliTia Tanamedrove eleqtronuli mik-
roskopebi, teleskopebi, video da kompiuteruli teq-
nika, kosmosuri mfrinavi aparatebi, kavSirgabmulobis 
arnaxuli winsvla, atomuri kvlevis urTulesi danad-
garebi da sxva teqnologiuri saocrebani. 

    
    
1.21.21.21.2    sasasasazozozozogagagagadodododoeeeebabababasasasasa    dadadada    teqteqteqteqnonononolololologigigigiasasasas    SoSoSoSorisrisrisris    arararar----

sesesesebubububulililili    ururururTiTiTiTiererererTdaTdaTdaTdamomomomokikikikidedededebubububuleleleleba.ba.ba.ba.    
 
rogorc ukve aRvniSneT teqnologizaciis done 

civilizaciis donis pirdapiri maCvenebelia. kacobri-
obis ganviTarebis adrindel etapze martivi teqnolo-
giebi pirdapir proporciulad xels uwyobdnen sazo-
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gadoebis ganviTarebas. es teqnologiebi praqtikulad 
erTmaneTTan ar ikveTebodnen da ar iwvevdnen  teqno-
logiaTa Soris  konfliqtebs. gasuli saukunis gan-
mavlobaSi, rodesac teqnologiaTa mravalferovnebam  
sazogadoebrivi cxovrebis yvela sfero moicva,  Seiq-
mna sxvadasxva teqnologiaTa urTierT dapirispireba. 
ase magaliTad, qimiuri mrewvelobis ganviTarebam ga-
moiwvia garemos dabinZureba,  problemebi Seuqmna kve-
bis mrewvelobas xarisxiani da usafrTxo produqtis 
damzadebis mxriv,  mZime pirobebSi Caayena soflis me-
urneobis rigi dargebi (mag. mecxoveleoba, miwaTmoqme-
debis dargebi da a. S.). ra Tqma unda qimiuri mrewve-
lobis ganviTarebas mxolod uaryofiTi  Sedegebi ar 
hqonia, man didi sikeTe moutana adamianebs, xeli Se-
uwyo sxva dargebis teqnologiebis ganviTarebas. ase-
Tive winaaRmdegobrivi  pirobebi Seeqmna eleqtroener-
getikis ganviTarebas, romlis dadebiTi mxareebis Ca-
moTvlas aq ar SevudgebiT, aRvniSnavT mxolod gver-
diT uaryofiT movlenebs: maRali Zabvis gadamcemi xa-
zebi safrTxes uqmnis garemos da adamians. 

informaciulma teqnologiebma (kompiuteri, te-
levizia, radio, kavSirgabmuloba, sainformacio eleq-
tronuli bankebi) mkveTrad  Secvales adamianis  
cxovrebis wesebi. dRevandeli Tanamedrove adamiani 
videotelefoniT xelSi mierTebulia internetTan da 
igi misTvis  saWiro informacias Tu momsaxurebas 
drois umcires monakveTSi iRebs. meores mxriv aseTi 
adamiani  zedmetad daZabulia, nervuli sistema io-
lad aRegzneba, uWirs srulfasovani dasveneba da a. S.  

rogorc zemoT moyvanili magaliTebidan Cans 
teqnologiis ganviTarebis kvalobaze rTuldeba sa-
zogadoebrivi urTierTobebi, izrdeba qveynebs Soris 
konkurencia  yvela dargSi  Tu sferoSi. xSir Sem-
TxvevaSi samrewvelo Tu samecniero teqnologiebi ama  
Tu im qveynebSi zRudaven  qveynis winsvlas. amis naTe-
li magaliTia iaponiis saavtomobilo mrewveloba, 
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romelic nacionaluri standartebisa da teqnologie-
bis specifiurobis gamo ver gadioda amerikul da ev-
ropul  bazarze. mxolod mas Semdeg, rac daZlies 
viwro nacionaluri partikularizmi, gavidnen evropi-
sa da amerikis bazarze ise myarad, rom  amerikis 
mTavroba iZulebuli gaxda ekonomikuri Tu sxva 
SezRudvebiT Seemcirebina amerikis bazarze mozRvave-
buli xarisxiani da imavdroulad iafi iapo-nuri man-
qanebis raodenoba. amis Semdeg moxerxebulma iaponel-
ma biznesmenebma erToblivi amerikul-iaponuri sawar-
moebis meSveobiT gverdi auares aRniSnul embargoebs.  

ssrk-Si 70-ian wlebamde miRebuli iyo 127 volti 
samrewvelo Zabvis standartebi, rac xels uSlida aR-
mosavleT evropul qveynebSi eleqtroenergiis  eq-
sports, sadac 220 volti  samrewvelo Zabvis stan-
dartebi iyo gavrcelebuli. aseve winaaRmdegobaSia  
mosuli evropul standartebTan denis sixSiris ame-
rikuli standarti (amerikaSi samrewvelo denis sixSi-
re  60 hercia, evropaSi da ruseTSi 50 herci). am sxva-
obiT orive kontinentze eleqtro produqciis (Zrave-
bi, generatorebi, sayofacxovrebo eleqtro xelsawyo-
ebi da a.S.) mwarmoeblebi zaraldebian. isini iZulebu-
li xdebian  gaswion damatebiTi materialur-teqniku-
ri xarjebi, daswion nawarmis teqnikuri maxasiaTeble-
bi, raTa maT mier  gamoSvebulma eleqtrulma nawar-
mma SesZlos yvela pirobebSi muSaoba. 

yvela sxva teqnologiebTan SedarebiT yvelaze 
didi gavlena sazogadoebaSi aqvs samarTlebriv teq-
nologiebs. sazogadoebis mier Seqmnilma sakanonmdeb-
lo sistemam mTlianad moaqcia CarCoebSi adamianis 
cxovrebis wesi. iuridiul-samarTlebrivma wesebma er-
Tis  mxriv Seqmnes adamianisaTvis usafrTxoebis, mini-
malur moTxovnilebaTa dakmayofilebis, codnis miRe-
bis, janmrTelobis dacvis, droebiTi umuSevrobisas  
daxmarebis miRebis, xandazmulobis pensiebis miRebis 
da sxva aucilebel  moTxovnilebaTa dakmayofilebis 
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garantia. meores mxriv sazogadoebis wevri garkveul-
wilad SeizRuda piradi Tavisuflebis zogierTi as-
peqtiT. ra Tqma unda sakanonmdeblo sistema (samar-
Tlebrivi wesebi, teqnologiebi) sazogadoebis udide-
si nawilis interesebs emsaxureba, magram sazogadoe-
bis garkveuli mcire nawilisaTvis es sistema (wesebi) 
piradi Tavisuflebis SezRudvad aRiqmeba. 

zog SemTxvevaSi umetesobis mier aRiarebuli we-
sebi winaaRmdegobaSi modioda  kacobriobis WeSmarit  
faseulobasTan. amis naTeli magaliTia sabWoTa sa-
marTlebrivi wes-wyobileba. 

yovelive zemoTqmulidan gamomdinare SegviZlia 
gavakeToT Semdegi daskvnebi: 

1. teqnologizacia xels uwyobs kacobriobis 
progress; 

2. teqnologizacia adamianis yofa-cxovrebis yve-
la sferos moicavs; 

3. axali teqnologiebi iwvevdnen Sesabamis  dar-
gSi sazogadoebriv urTierTobebisa Tu adamianis 
cxovrebis wesis cvlilebebs; 

4. yovel konkretul dargSi Tu drois etapze 
axali teqnologiebi iwveven Sesabamis winsvlas, Sem-
dgomSi isini Zveldebian da iqmneba aucilebloba   
maTi ganaxlebisa; 

5. sxvadasxva Sinaarsis Tu daniSnulebis teq-
nologiebi xSirad erTmaneTTan ikveTebian. amitom yo-
veli axali teqnologia arsebuli teqnologiuri baz-
ris gaTvaliswinebiT muSavdeba da  im SemTxvevaSi, Tu 
axali teqnologia mizandaniSnulebiT amtkicebs Ta-
vis upiratesobas masTan winaaRmdegobaSi mosul Zvel 
teqnologiebTan, axali teqnologia mkvidrdeba da 
Zveli uqmdeba. 
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1.31.31.31.3    teqteqteqteqnonononolololologigigigiuuuuriririri    dadadada    SroSroSroSromimimimiTiTiTiTi    proproproprocecececesesesesebisbisbisbis    
struqstruqstruqstruqtutututura.ra.ra.ra.    

   
struqtura Sedgeba warmoebiTi, teqnologiuri 

da SromiTi procesebisagan. warmoebiTi procesi gar-
kveuli saxis produqciis SeqmnasTan urTierT dakav-
Sirebul SromiT procesTa erTobliobaa. warmoebiT 
processa da mis Semadgenel nawilebs teqnologiuri 
da SromiTi Sinaarsi aqvs. 

SromiTi procesi _ esaa warmoebiTi procesis 
Sesrulebisas SemsrulebelTa (momuSaveTa) moqmedebis 
erToblioba. 

momuSaveTa SromaSi monawileobis xasiaTis mi-
xedviT praqtikaSi vxvdebiT SromiTi procesebis Sem-
deg saxeebs: xeliT, xeliT-meqanizebul, manqanur-xe-
liT, manqanur, avtomatizebul da aparatuls. 

xexexexelilililiTiTiTiTi iseTi SromiTi procesebia, romlebic 
xorcieldeba xeliT, iaraRebis daxmarebiT da adamia-
nis garda energiis raime wyaros gamouyeneblad. xe-
liT-meqanizebuli SromiTi procesebi sruldeba meqa-
nizebuli instrumentebis daxmarebiT, romlebic moZ-
raobaSi mohyavs energiis raime saxes (magaliTad Sro-
miTi procesi, romelic xorcieldeba xelis eleqtro-
burRis gamoyenebiT). 

manmanmanmanqaqaqaqanurnurnurnur----xexexexelilililiTiTiTiTi procesebi ki xorcieldeba manqa-
nebis energiis da momuSaveTa fizikuri Zalis gamoye-
nebiT.  

manmanmanmanqaqaqaqanunununuriariariaria SromiTi procesebi, roca teqnologiu-
ri samuSaoebi sruldeba manqanebiT, xolo damxmare 
samuSaoebi _ xeliT. 

avavavavtotototomamamamatitititizezezezebubububulililili SromiTi procesebisas ZiriTa-
dad samuSaoebi mTlianad meqanizebulia.  

apaapaapaapararararatutututulililili procesebi sruldeba specialur apa-
ratebSi (agregatebSi, RumelebSi) Sromis sagnebze 
energiis romelime saxis zemoqmedebiT.  

SroSroSroSromismismismis    sasasasagagagaganianianiania yovelive is, razec adamiani ze-
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moqmedebas axdens. SromiT sagnebze zemoqmedebisa da 
warmoebiTi procesebis Sinaarsis mixedviT ganasxvave-
ben Semdeg saxeebs: meqanikurs da fizikur-qimiurs. 

 memememeqaqaqaqaninininikukukukuriariariaria iseTi warmoebiTi procesebi, romlis 
drosac meqanikuri Zalebis zemoqmedebiT mimdinareobs 
Sromis sagnebis formis, zomisa da sxva maxasiaTeble-
bis cvlilebebi. 

 praqtikaSi warmoebiT procesebs umetesad adgi-
li aqvs fifififizizizizikurkurkurkur----qiqiqiqimimimimiuuuuriririri procesebis saxiT.  

 warmoebiTi procesebi SeiZleba iyos uwyveti da 
wyvetili. uwyuwyuwyuwyvevevevetiatiatiatia warmoebiTi procesi, roca produq-
ciis damzadeba mimdinareobs uwyvetad, e. i. warmoebi-
Ti operaciis dasawyisisa da damTavrebis raime mkveT-
rad gamoxatuli niSnis gareSe. wyvewyvewyvewyvetitititilialialialia iseTi war-
moebiTi  procesebi, romelTa drosac nakeTobaTa er-
Teulis an partiis damzadebas win uswrebs produqci-
is gadmotvirTvisa da mowyobilobis nedleuliT dat-
virTvis operaciebi. 

 ganasxvaveben ciklur da periodul wyvetad 
procesebs. cikcikcikciklulululuriariariaria iseTi wyvetili procesebi, rom-
lebic regularulad meordebian drois garkveul mo-
nakveTSi. pepepepeririririoooodudududulialialialia iseTi warmoebiTi procesebi, 
romlebic ar axlavs erTimeores da romlebic meor-
debian xangrZlivi drois Semdeg araregularulad. 
aseTebia ZiriTadad iseTi momsaxure da sakontrolo--
maregulirebeli warmoebiTi procesebi, rogorebicaa: 
mowyobilobis SezeTva, regulireba, samuSao adgilis 
dagva-dasufTaveba da a. S. 

warmoebiTi procesebi simZimis mixedviT iyofa 
Semdeg oTx jgufad: msubuqi, saSualo, mZime da Zlier 
mZime.  

warmoebiTi operaciebi daniSnulebis mixedviT 
SeiZleba iyos ZiriTadi (teqnologiuri) da damxmare. 
ZiriTadia operaciebi, romelTa dros icvleba Sromis 
sagnebis mdgomareoba, forma an gare saxe. damxmare 
iseTi operaciebia, romlebic uzrunvelyofen teqno-
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logiuri procesebis normalur  msvlelobas. damxma-
re operaciebi SeiZleba iyos satransporto, sakon-
trolo-maregulirebeli, momsaxure.     

warmoebiTi operaciis struqtura ganixileba teq-
nologiuri da SromiTi niSnebis mixedviT.  
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TaTaTaTavivivivi    II.II.II.II.    sasasasawarwarwarwarmoomoomoomoo    dadadada    enerenerenerenergegegegetitititikukukukulililili    teqteqteqteqnononono----

lololologigigigieeeebi.bi.bi.bi.    
2.12.12.12.1    sasasasawarwarwarwarmoomoomoomoo        teqteqteqteqnonononolololologigigigieeeebi.bi.bi.bi.    
 
sawarmoo teqnologiebi sxva dargebis teqnolo-

giebisagan gansxvavebiT uxsovari droidan iqmneboda. 
erT-erTi pirveli sawarmoo teqnologiis magaliTad 
SeiZleba  davasaxeloT pirvelyofili adamianis mier 
qvis najaxis (Sromis iaraRis) Seqmna, cecxlis danTe-
bis wesis mogoneba, sakvebis cecxlze Termuli damu-
Savebis daufleba da a. S. Tanamedrove adamiani gan-
cvifrebaSi modis Cvens welTaRricxvamde meore aTas-
wleulSi Seqmnili egviptis piramidebiT, Suamdina-
reTSi Sumerebis mier Seqmnili xelovnebis nimuSebiT 
Tu sakulto nagebobebiT, samxreT amerikaSi maias to-
mis kalendriT, actekebis mier agebuli wakveTili pi-
ramidebiT, Zveli Cinelebis mier Seqmnili xelovnebis 
nimuSebiT. zemoT aRniSnulis SeqmnisaTvis uzarmaza-
ri codna iyo saWiro. zogierTi nagebobebis  (mag. eg-
vipturi piramidebis) ageba  Tanamedrove samSeneblo 
teqnologiebiTac ki Znelia. 

qarTvelma ermac Seitana Tavisi wvlili kacob-
riobis ganviTarebaSi. nawrTobi rkinis _ foladis mi-
Rebis wesi qarTvel xalibebs ekuTvnis. qarTuli xa-
liburi foladi Tavisi simtkiciT msoflioSi sauke-
Teso iyo da dResac Tanamedrove metalurgiuli teq-
nologiebiT miRebul folads arafriT Camouvardeba. 
aseve unikaluri iyo Cv.w.aR-mde meore aTaswleulSi 
Zveli kolxebis mier  oqros miRebis wesi, rac gaxda 
berZeni argonavtebis mier  oqros sawmisis mopovebi-
saTvis laSqrobis sababi. Rvinis damzadebis qarTuli 
teqnologia dResac unikaluria msoflio masStabiT. 
qarTvelebis mier aris gamogonili samSeneblo masa-
la gaji. 

kacobriobis ganviTarebis adrindel etapze sa-
warmoo teqnologiebi kustarul-iunkrul xasiaTs 
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atarebdnen. XVI-XVII saukuneebSi ganviTareba  hpova 
amqrulma warmoebebma. XVIII saukunidan  evropaSi 
Cndeba pirveli seriuli sawarmoebi. XIX saukunis mi-
wuruls da XX saukunis dasawyisSi farTo gaqaneba 
hpova masobrivma sawarmoebma. Tanamedrove industri-
ul sawarmoebSi milionobiT  produqcias amzadeben, 
raTa srulyofilad iqnes dakmayofilebuli Tanamed-
rove adamianis sul ufro mzardi moTxovnilebebi. 
farTo moxmarebis sagnebis warmoeba Zlieri konkuren-
tuli wnexis qveS mimdinareobs, rac aiZulebs biznes-
menebs xSirad ganaaxlon TavianT sawarmoebSi teqno-
logiebi. 

warmoebis srul gadaiaraRebas teqnikuri revo-
lucia hqvia. Tu pirvel teqnikur revolucias 30 we-
liwadi mounda,  dRes zogierT dargSi teqnikur re-
volucias or weliwadze mets ar andomeben. magali-
Tad eleqtronul  mrewvelobaSi yovel or weliwad-
Si erTxel xorcieldeba sruli gadaiaraReba. iseTi 
cnobili iaponuri firmebi, rogorebicaa  “soni” da 
“pasasoniki”, msoflio eleqtronuli produqciis ba-
zarze liderobis SesanarCuneblad e.w. “nou-hau”-s 
warmoebisaTvis yovel weliwadnaxevarSi mTlianad 
cvlian TavianT sawarmoebSi mTel mowyobilobas.  

warmoebis tipis ganviTarebis kvalobaze viTarde-
bodnen sawarmoo Zalebi (samuSao Zala). warmoeba uwi-
nares yovlisa Sromis procesia. Sroma adamianis mi-
zanmimarTuli saqmianobaa, romliTac is saxes ucvlis 
bunebis sagnebs Tavisi materialur Tu sulier moTx-
ovnilebaTa dasakmayofileblad. Sromis martivi mo-
mentebia: Sromis sagani, Sromis saSualebebi da samu-
Sao Zala. Sromis sagania yovelive is, razec zemoqme-
debs adamiani. Sromis saSualebebia is, ris meoxebi-
Tac adamiani zemoqmedebs Sromis sagnebze, xolo maTi 
erToblioba warmoadgens warmoebis saSualebebs. 
mwarmoeblur ZalebSi igulisxmeba warmoebis saSua-
lebebi da samuSao Zala. bunebrivi mwarmoebluri Za-
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lebia: qari, wyali, mze, cecxli. 
adrindel kustarul Tu amqrul warmoebebSi Se-

girdi ramodenime wlis ganmavlobaSi piradad ostati-
sagan Rebulobda codnas. seriulma warmoebebma pro-
fesionaluri skolebi warmoSva. masobrivi warmoebi-
saTvis ki aucilebeli gaxda sam safexuriani ganaT-
lebis sistemis SemoReba. pirveli safexuris ganaTle-
bas muSa-mosamsaxure personali profesiul-teqnikur  
saswavleblebSi Rebulobs, meore safexuris ganaTle-
bas umaRlesi saswavleblebi iZleva, mesame safexuris 
ganaTlebis  miReba kvalifikaciis amaRlebis kurseb-
ze xdeba,  sadac maRalkvalificiur specialistebs 
amzadeben. Tanamedrove maRalkvalificiuri specia-
listi ara marto kargad flobs Tavis specialobas, 
aramed kargad icis ekonomikis sakiTxebi, flobs ram-
denime ucxo enas, erkveva marketingSi, Tavis saqmiano-
baSi aqtiurad iyenebs personalur kompiuters, ic-
nobs mecnierebisa da teqnikis bolo miRwevebs da a.S. 

rogorc zemoT aRvniSneT sawarmoo teqnologie-
bis Seqmnis mTavari mamoZravebeli Zala sazogadoebis 
konkurentuli moTxovnaa. maRalkonkuretuli produq-
cia unda akmayofilebdes Semdeg ZiriTad kriteriu-
mebs: 

_ igi unda iyos xarisxiani; 
_ xelmisawvdomi momxmareblisaTvis; 
_ saimedo, gamZle; 
_ momxmareblisaTvis iolad asaTvisebeli; 
_ usafrTxo xmarebaSi; 
_ akmayofilebdes ekologiur moTxovnebs; 
_ akmayofilebdes saerTaSoriso standartebs.  
garda CamoTvlili ZiriTadi pirobebisa mza pro-

duqcias unda hqondes rac SeiZleba kargi dizaini da 
mimzidveli saxe (mag.: kargi SefuTva, lamazi etiketi, 
mcire zoma-wona da sxva sasurveli parametrebi,) ag-
reTve yvelasaTvis gasagebi instruqcia misi moxmare-
bis Sesaxeb. 
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aseTi maRal konkurentuli produqciis dasamza-
deblad saWiro xdeba urTulesi  teqnologiebis Se-
muSaveba, romelTa Seqmnaze mravali  dargis da pro-
filis mecnierebi da specialistebi erToblivad iR-
vwian. Tu adrindel etapze romelime sawarmoo teqno-
logiis damuSavebas erTi an ori inJineri axorcie-
lebda, dRes asobiT da aTasobiT adamianis  Zalisxme-
va sWirdeba maRali teqnologiebis Seqmnas (magali-
Tad pirveli atomuri eleqtrosadguris daproeqtebas 
aTi aTasamde adamiani mravali wlis ganmavlobaSi un-
deboda). 

niSandoblivia isic, rom “nou-hau”-s tipis pro-
duqciis sawarmoo teqnologiebis SeqmnaSi monawileo-
ben ara marto wminda teqnikuri specialistebi, aramed 
fsiqologebi, marketingis specialistebi, dizainerebi, 
finansistebi, ekologebi, ekonomistebi da sxva mrava-
li profilis specialistebi.   

 
 
 

2.22.22.22.2        eleqeleqeleqeleqtrotrotrotronunununulililili    movmovmovmovlelelelenenenenebi,bi,bi,bi,    mamamamaTiTiTiTi    gagagagamomomomoyeyeyeyenenenenebabababa    
dadadada    TaTaTaTavivivivisesesesebubububurerererebebebebebi.bi.bi.bi.    

    

eleqtronuli movlenebis praqtikuli Seswavla 
me-19 saukunidan iwyeba. iqmneba pirveli qimiuri wyaro-
ebi mudmivi denis misaRebad _ pirveli batareebi, e. w. 
volvolvolvoltastastastas    svesvesvesvetetetetebi.bi.bi.bi. danieli mecnieris ererererstestestestedisdisdisdis mier 
tardeba cdebi, rac daedo safuZvlad induqciis kano-
nis aRmoCenas. genialuri ingliseli mecnieris mamamamaiklikliklikl 
fafafafararararadedededeisisisis mier 1831 wels Catarebuli cdebis Sedegad 
dadginda eleqtromagnituri induqciis ZiriTadi kano-
ni, romelic Semdeg Teoriulad maqmaqmaqmaqsvelsvelsvelsvelmamamama daasabuTa. 
mis Teoremebze dayrdnobiT iqmneba cvladi denis wya-
roebi.E 
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 mimmimmimmimdevdevdevdevrorororobiTbiTbiTbiT    SeSeSeSeererererTeTeTeTebubububulililili    volvolvolvoltastastastas    svesvesvesvetetetetebibibibi    

    
eleqtruli movlenebis SeswavlaSi didi wvlili 

miuZRvis m.lom.lom.lom.lomomomomononononosovs,sovs,sovs,sovs, g.rixg.rixg.rixg.rixmans,mans,mans,mans, e.e.e.e.lencs,lencs,lencs,lencs, u.u.u.u.dedededevisvisvisvis da 
sxvebs. mexis bunebis Seswavlas g. rixmanis sicocx-
lec ki Seewira. 1872 wels ingliselma mecnierma uiuiuiui----
lilililiamamamam    dedededevimvimvimvim aRmoaCina eleqtruli rkali, rasac Tana-
medrove teqnikaSi liTonebis SeduRebisa da dnobis 
saqmeSi mTavari roli ukavia. me-19 saukunis 80-ian 
wlebSi Seiqmna eleqtroZrava, romelic sxva saxis am-
Zrav mowyobilobebTan SedarebiT saukeTeso margi qme-
debis koeficientiT gamoirCeva. amerikeli gamomgone-
beli ToToToTomasmasmasmas    ediediediedisosososonininini 1879 wels amzadebs eleqtronaTu-
ras, ramac dasabami misca eleqtroenergiiT ganaTebas. 
gadaWarbebuli ar iqneba Tu vityviT, rom arcerT 
sxva teqnologias ar moutania adamianisaTvis iseTi 
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didi sikeTe, rac eleqtroenergiam moutana. aRsaniSna-
via, rom sadReisod varvara naTuris nacvlad farTod 
inergeba ekonomiuri luminesenciuri naTurebi. 

didi Teoriuli da eqsperimentuli gamokvlevebi 
Seasrula eleqtromagnituri movlenebis Seswavlis 
danergvaSi akademikosma e.e.e.e.lenlenlenlencma.cma.cma.cma. man daadgina kanoni 
inducirebuli eleqtromamoZravebeli Zalis mimarTu-
lebis gansazRvrisaTvis. manve gansazRvra eleqtrode-
nis siTburi moqmedebis Sedegi mecnier jojojojoululululTanTanTanTan er-
Tad, rac eleqtroteqnikaSi cnobilia jojojojoulululul----lenlenlenlenciscisciscis 
kanonis saxelwodebiT. 

cvladi denisa da eleqtromagnituri velebis 
Seswavlam safuZveli daudo cvladi denis generato-
rebisa da transformatorebis Seqmnas. aman ki kacob-
riobas saSualeba misca eleqtroenergia erTi adgi-
lidan aTasobiT kilometrze daSorebul momxmareb-
lamde miawodos. arc erTi energiis ase did manZilze 
gadacema dRes-dReobiT jer ar xerxdeba (perspeqtiva-
Si lazeruli teqnikis ganviTarebis kvalobaze SesaZ-
lebeli gaxdeba am saxis energiis did manZilze gada-
cema damakmayofilebeli margi qmedebis koeficientiT). 

e.e.e.e.lenlenlenlencmacmacmacma da l.gall.gall.gall.galvavavavanimnimnimnim gamoigones galvanoplas-
tika. eleqtrobatareebma mkveTrad gazardes yofiTi 
Tu sxva daniSnulebis eleqtromowyobilobebis gamo-
yenebis areali. marTalia qimiur movlenaze dafuZne-
buli eleqtroenergiis simZlavre mkveTrad Camouvar-
deba eleqtromagnituri induqciiT Seqmnil simZlavre-
ebs, samagierod Tavisi avtonomiurobiT, kompaqturo-
biT didi komforti Seqmnes (gadasatani radiomimRebi, 
magnitofonebi, radiotelefoni, gadasatani televizo-
rebi, eleqtrosaaTebi, majis wnevis sazomi aparatebi, 
eleqtrofanari, kbilis eleqtrojagrisi da aTasi 
sxva eleqtrobatareebze momuSave mowyobiloba amis 
naTeli magaliTia). 

calke aRniSvnis Rirsia eleqtroteqnologiebis 
gamoyeneba metalurgiaSi, rac SeiZleba Semdegnairad 
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dajgufdes: 
1. foladisa da feradi liTonebis eleqtruli 

meTodebiT dnoba, sadac gamoyenebulia eleqtrorka-
luri da maRali sixSiris denebis eleqtroRumelebi; 

2. liTonis glinva (milebis, relsebis da sxva na-
keTobebis damzadebisaTvis) gamoyenebulia didi sim-
Zlavris eleqtroZravebi; 

3. foladis nakeTobebis wrToba maRali sixSiris 
denebis meSveobiT; 

4. eleqtromagnitebiT foladis nakeTobebisa da 
jarTis transportireba; 

5. liTonis nakeTobebis dazguri damuSaveba. 
eleqtruli energiis adamianis sasikeTod gamoye-

nebisTanave mecnierebma mTeli Zalisxmeva warmarTes 
eleqtroenergiis didi raodenobiT miRebis teqnolo-
giebis dasamuSaveblad. sadReisod eleqtroenergiis 
miRebis Semdegi wyaroebia metnaklebad aTvisebuli: 

1. hidhidhidhidrorororoeeeenernernernergiagiagiagia (msoflios hidroresursebis po-
tenciali 10 trilioni kilovatia, saqarTvelos hid-
roresursebis potenciali 134 miliardi kilovatia, 
risi mxolod 4-5 % aris aTvisebuli); 

2. TbuTbuTbuTburiririri    sawsawsawsawvavavavavisvisvisvis energia (qvanaxSiri, sawvavi ai-
ri, xe-tye, yvela saxis navTobi (mazuTi, navTi, benzi-
ni) da sxva); 

3. qaqaqaqarisrisrisris energia; 
4. mzismzismzismzis energia (naxevargamtaruli fotoelemen-

tebiT sinaTlis  energia eleqtrul energiad garda-
iqmneba); 

5. zRviszRviszRviszRvis    mimimimimomomomoqqqqcecececevisvisvisvis energia; 
6. atoatoatoatomumumumuriririri energia; 
7. qiqiqiqimimimimiuuuuriririri    proproproprocecececesesesesebisbisbisbis energia (Seqmnilia sxva-

dasxva qimiuri procesebze dafuZnebuli eleqtrobata-
reebi da akumulatorebi).  

Cveni sazogadoebis cxovrebaSi eleqtroteqnolo-
giebis aseTi farTo gavrceleba ZiriTadad ganpirobe-
bulia im upiratesobiT, romelic gaaCnia eleqtroe-
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nergias. es upiratesobebia: 
_ eleqtroenergiis nebismier manZilze gadacemis 

SesaZlebloba; 
_ eleqtroenergia SeiZleba gadacemul iqnes ne-

bismieri konstruqciis mqone mowyobilobaSi. aseT Se-
saZleblobas moklebulia yvela sxva saxis energia; 

_ moTxovnili simZlavris Sesabamisad eleqtroe-
nergia SeiZleba danawevrdes milivatebamde an Seikri-
bos megavatamde. aseTi farTo regulirebis speqtri 
sxva energiis SemTxvevaSi ar xdeba; 

_ eleqtroenergia SeiZleba swrafad gardaiqmnas 
sxva saxis energiad. magaliTad, eleqtroenergia wamis 
meaTed nawilSi SeiZleba gardaiqmnas didi simZlav-
ris mqone sinaTlis energiad, an gardaiqmnas meqani-
kur energiad, an Tbur energiad, an gardaiqmnas sxva-
dasxva sixSiris radio, telexedvis, telefonisa da 
telegrafisaTvis saWiro sixSiris eleqtrotalRebad, 
an gardaqmnas koherentul talRebad (lazeruli ga-
mosxiveba,) an gardaiqmnas rentgenul gamosxivebad da 
a.S.; 

_ SesaZlebelia meqanikuri siCqaris swrafi regu-
lireba TiTqmis nebismier zRvrebSi. aseTi ram sxva 
energiebis gamoyenebis SemTxvevaSi mkacrad SezRudu-
lia (saWiroa uamravi saxis kbilana an Rveduri gada-
cemebis kombinaciebi); 

_ swrafad gardaiqmnas sxva saxis energiad _ ma-
galiTad, ganaTebis energiad. amasTanave mogvces sxva-
dasxva Seferilobis ganaTebis efeqti (TeTri, yviTe-
li da sxva); 

_ gamoyenebul iqnas vizualuri informaciis mi-
saRebad (magaliTad reklamisaTvis). inertuli airebis 
(argoni, neoni) gamoyenebiT SeiZleba eleqtruli de-
niT daiweros an daixatos sasurveli sareklamo fi-
gura; 

_ informaciis gadacema warmoebs elviseburad; 
_ energiis gardaqmnisa da Senaxvis SesaZlebloba 
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(akumulacia); 
_ eleqtroenergiad uSualo gardaqmnis SesaZleb-

loba. mxedvelobaSi gvaqvs fotoelementebi, romelTa 
saSualebiTac SesaZlebelia eleqtroenergiis miReba 
sinaTlis energiis meSveobiT. amJamad sul ufro um-
jobesdeba fotoelementebis warmoebis teqnologia. 
saqme iqamdec midis, rom kosmosuri xomaldebis ener-
gomomarageba warmoebs fotoelementebis saSualebiT; 

_ eleqtroenergiis meSveobiT informaciis gada-
cemis, miRebis, gadamuSavebis, Senaxvis SesaZlebloba. 
amis naTeli magaliTia personaluri kompiuteri. 

    
    
    
2.32.32.32.3    enerenerenerenergegegegetitititikukukukulililili    sissississistetetetememememebisbisbisbis    efeqefeqefeqefeqtutututurorororobisbisbisbis    

krikrikrikriteteteteririririuuuumemememebi.bi.bi.bi.    
 
energetika aris is erTaderTi dargi, romlis 

stabilur muSaobaze da ekonomiurobaze bevrad aris 
damokidebuli yvela sxva dargis warmatebuli fun-
qcionireba. 

energetikuli sawarmoebi xasiaTdebian dargis-
Tvis damaxasiaTebeli TaviseburebebiT, romelTa gaT-
valiswineba ekonomiuri gaangariSebisaTvis aucilebe-
lia. aseTebia: 

_ produqciis TviTRirebuleba; 
_ danakargebis Semcireba; 
_ erTiani energetikuli sistema; 
_ kadrebis kvalifikaciisa da profesionalizmis 

amaRleba; 
_ sistemis muSaobis m.q.k.-s amaRleba; 
_ sawyisi kapitaluri danaxarjebis  Semcirebis 

gzebis Zieba; 
_ energetikuli sawarmoebis Tanamedrove teqni-

kiT aRWurvis sakiTxi da mosalodneli ekonomiuri 
efeqtianoba. 
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energetikuli sawarmos kompleqsi Sedgeba sami 
erTmaneTTan mWidrod dakavSirebuli nawilisagan. ese-
nia: generacia, Zabvebis amamaRlebel-damadablebeli 
qvesadgurebi da maRali da dabali Zabvebis gamanawi-
lebeli qselebi.  

yvela zemoT aRniSnuli ubani erTmaneTTan mWid-
rod, sinqronulad muSaobs. maTi ekonomiuri efeqtu-
roba damokidebulia erTdroulad yvela ubnis gamar-
Tul muSaobaze. 

eleqtroenergiis generaciis, gadacemisa da gana-
wilebis samuSaoebis unda sruldebodes rac SeiZleba 
naklebi danakargebiT, naklebi fuladi danaxarjebiT, 
avariebisa da ubeduri SemTxvevebis gamoricxviT, 
drouli mimdinare kapitaluri remontis SesrulebiT, 
momsaxure personalis kvalifikaciis amaRlebiT. 
eleqtruli energiis warmoeba (generacia)  momxmareb-
lis gareSe SeuZlebelia (ar Seikvreba eleqtruli 
wredi). amrigad energetikuli sawarmoebi warmoadge-
nen erT mTlian sxeuls. 

ganvixiloT energokompleqsis efeqturobis sa-
kiTxebi calcalke.    

    
1)1)1)1) dadadadananananakarkarkarkargegegegebisbisbisbis    SemSemSemSemcicicicirerererebisbisbisbis    gzegzegzegzebi.bi.bi.bi. 
rogorc cnobilia eleqtrosadgurebi da momxma-

reblebi erTmaneTisagan dacilebulebi arian aTeuli 
da umetes SemTxvevaSi aseuli kilometrebiT. aseT 
did manZilze eleqtroenergiis gadasacemad saWiro 
xdeba Zabvis asawev-dasawevi qvesadgurebis mowyoba, ma-
Rali da dabali eleqtrogadamcemi xazebis ageba. 
amasTan eleqtrogadamcemi xazebis siZviris gamo yo-
velTvis ar xdeba kargi eleqtrogamtarebis (spilenZi, 
alumini) mavTulebis gamoyeneba. gamtarSi gamavali 
deni xvdeba saTanado winaRobas, risi gadalaxvisaTvi-
sac saWiroa gansazRvruli energia, romelic siTbos 
saxiT gamoiyofa gamtarebSi (saqarTveloSi marto ma-
Rali Zabvisa da dabali Zabvis gamtarebis sigrZe 32 



 

  25 

 

 

aTas kilometrs aRwevs).  
eleqtroenergiis danakargebis Sesamcireblad ga-

satarebelia mTeli rigi RonisZiebebi, rogoricaa: 
_ eleqtrosadgurebisa da momxmareblebis teri-

torialuri daaxloeba; 
_ qvesadgurebis simZlavreebis swori SerCeva; 
_ gadamcemi xazebis swori eqspluatacia (avarie-

bis Semcireba, gansakuTrebiT miwasTan kavSiris Semci-
reba;) 

_ gamtarebad naklebi winaRobis liTonebis gamo-
yeneba; 

_ eleqtroenergiis Sors manZilze gadacemis 
progresuli meTodebis Zieba (magaliTad Sors manZil-
ze mudmivi deniT transportireba da sxva); 

_ erTiani energetikuli sistema. 
Cvens mier ukve iyo aRniSnuli, rom mTavaria ga-

momuSavebul eleqtroenergias hyavdes momxmarebeli, 
momxmarebeli ki sezonisa da dRe-Ramis mixedviT ic-
vleba. am problemis gadawyvetis mizniT iqmneba gaer-
Tianebuli energetikuli kompleqsi (magaliTisaTvis 
sabWoTa kavSiris erTiani energetikuli kompleqsic 
gamodgeba). eleqtrosadgurebis paralelur reJimSi 
muSaobisas simZlavreebis efeqturi gamoyenebis garda 
ZiriTadi parametrebis (Zabva, sixSire) stabilizaciac 
miiRweva. amitom respublikis mZlavri eleqtrosadgu-
rebi erTiandebian erTian sistemaSi. aseT pirobebSi 
ufro metia eleqtrosadgurebis datvirTva da Sesaba-
misad ekonomiuri efeqtianoba, radgan advildeba mom-
xmareblis energiiT uwyvetad momaragebis sakiTxi. um-
jobesdeba TviT eleqtroenergiis xarisxi, ioldeba 
sxvadasxva energosistemebis erTmaneTTan dakavSire-
bac. magaliTad saqarTvelos energosistema ukavSir-
deba azerbaijanis, somxeTis, ruseTisa da TurqeTis 
energosistemebs. zogjer aseTi kavSirebi did mogeba-
sac ki iZleva. magaliTad TurqeTSi ufro Zvirad iyi-
deba Cveni eleqtroenergia. 
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2)2)2)2)    kadkadkadkadrerererebisbisbisbis    kvakvakvakvalilililififififikakakakaciciciciiiiisasasasa    dadadada    proproproprofefefefesisisisioooonanananalizlizlizlizmismismismis    
amaRamaRamaRamaRleleleleba.ba.ba.ba.    
energetikuli sawarmoebi teqnikurad Zalze rTu-

li obieqtebia, amitom aseTi sawarmoebis gamarTulo-
ba didad aris damokidebuli TviT teqnikuri persona-
lis kvalifikaciaze. energetikul sawarmoSi TiTqmis 
ar SeiZleba momsaxure personalis mier Secdomis 
daSveba, radgan aseT SemTxvevas SeiZleba mohyves Zal-
ze Zvirad Rirebuli mowyobilobis mwyobridan gamoy-
vana. amdenad mudmivad unda xdebodes kadrebis profe-
sionalizmisa da kvalifikaciis amaRleba. 

 
3)3)3)3)    sawysawysawysawyiiiisisisisi    kakakakapipipipitatatatalulululuriririri    dadadadananananaxarxarxarxarjejejejebisbisbisbis    SemSemSemSemcicicicirerererebisbisbisbis    
gzegzegzegzebisbisbisbis    ZiZiZiZieeeeba.ba.ba.ba.    
energetikuli sawarmoebis ekonomikaze Tavis ze-

gavlenas axdens am sawarmoebis mSeneblobisaTvis sa-
Wiro sawyisi kapitaluri xarjebis odenoba, rac Sem-
degSi amortizaciis xarjebze aisaxeba. amitom mSeneb-
lobis dawyebamde saWiroa yuradReba mieqces proeq-
tis Sedgenas. eleqtrosadgurebis proeqti unda iyos 
iseTnairad Sedgenili, rom maqsimalurad iqnes gamo-
yenebuli bunebrivi pirobebi. mSeneblobisaTvis unda 
iqnes gamoyenebuli mecnierebisa da teqnikis bolo 
miRwevebi, raTa Semcirdes danaxarjebi. 

 
4)4)4)4)    enerenerenerenergegegegetitititikukukukulililili    sasasasawarwarwarwarmomomomoeeeebisbisbisbis    TaTaTaTananananamedmedmedmedrorororoveveveve    teqteqteqteqnininini----
kiTkiTkiTkiT    aRaRaRaRWurWurWurWurvisvisvisvis    sasasasakiTxikiTxikiTxikiTxi    dadadada    momomomosasasasalodlodlodlodnenenenelililili    ekoekoekoekononononomimimimi----
kukukukuriririri    efeqefeqefeqefeqtitititiaaaanonononoba.ba.ba.ba.    
rogorc aRvniSneT energetikuli sawarmoebis Zi-

riTadi produqciaa: eleqtroenergia da siTburi ener-
gia. ekonomiuri efeqtianobis swori gansazRvrisaTvis 
udidesi mniSvneloba eniWeba aRniSnuli produqciis 
aRricxvas yvela etapze _ generaciidan momxmareblam-
de, rac Tavis mxriv gagviadvilebs danakargebis gaT-
vlasac da Tavidan agvacilebs energiis SesaZlo mita-
cebasac. saWiroa mricxvelebi dayenebul iqnes eleq-
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troenergiis transportirebis mTel gzaze.  
aucilebelia kompiuteruli teqnikis maqsimaluri 

gamoyeneba, rac  saSualebas iZleva Tavidan aviciloT 
avariebi da danakargebi eleqtroenergiis transporti-
rebis mTel trasaze. es ki ekonomiuri efeqtis momce-
mia.  

kompiuteruli teqnika saSualebas iZleva Sevina-
xoT didZali informacia, swrafad movaxdinoT anga-
riSsworeba mravalaTasian klienturasTan, aadvilebs 
sadispetCero samsaxuris muSaobas, energokompleqss 
amuSavebs optimalur reJimSi. 

aRniSnulidan gamomdinare eleqtroenergiis rea-
lizaciis sakiTxi aris Zalze faqizi garemoeba, rac 
aucileblad unda iqnes mxedvelobaSi miRebuli eko-
nomiuri gaangariSebis dros. 

produqciis TviTRirebuleba es aris produqciis 
warmoebisaTvis gaweuli fuladi danaxarjebi. pro-
duqciis realizaciidan sufTa Semosavlis Sefardeba 
produqciis TviTRirebulebasTan gamoxatavs warmoe-
bis rentabelobas. produqciis TviTRirebulebis gamo-
angariSebis dros mxedvelobaSi miiReba: warmoebis-
Tvis saWiro nedleuli da ZiriTadi masalebi (narCe-
nebis CaTvliT), saTbobi da energia, ZiriTadi sawar-
moo fondebis amortizacia, xelfasi da danaxarjebi 
socialur dazRvevaze da sxva. 

xazgasmiT unda aRiniSnos, rom hidroeleqtro-
sadgurebSi miRebuli eleqtroenergia gacilebiT uf-
ro iafi jdeba. aqve unda aRiniSnos isic, rom hidroe-
leqtrosadgurebi, romlebic floben wyalsacavebs, 
ufro ekonomiurebi arian, radgan maT SeuZliaT hid-
roresursebis regulireba saWiroebis da mixedviT. 
Cvens pirobebSi aseTebs miekuTvnebian enguris kaskadi, 
xramhesebi. 

eleqtroenergiis TviTRirebulebis Semcirebis 
erT-erTi mniSvnelovani gzaa TviT eleqtroenergiis 
warmoebis gazrda da momxmarebelTa moTxovnilebis 
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rac SeiZleba miaxloveba eleqtrosadgurebSi dayene-
buli generatorebis simZlavreebTan, e.i. eleqtrosad-
gurebis simZlavreTa maqsimaluri aTviseba. 

 
 
2.42.42.42.4    saTsaTsaTsaTbobbobbobbob----eeeenernernernergegegegetitititikukukukulililili    komkomkomkompleqpleqpleqpleqsissississis    opopopoptitititimamamama----
lulululuriririri    struqstruqstruqstruqtutututura.ra.ra.ra.    
G 
yvela energetikuli sawarmo (generacia, Zabvis 

asawev-dasawevi qvesadgurebi, gadamcemi da gamanawile-
beli xazebi) unda muSaobdes erTmaneTTan SeTanxmebu-
lad, amitom, arian ra erTian sistemaSi, dRe-Ramis 
ganmavlobaSi unda imarTebodnen operatiulad erTia-
ni sadispetCero samsaxuris meSveobiT. aseTi marTvis 
ZiriTadi miznebia: 

_ moTxovnili eleqtro da Tburi energiebis maq-
simaluri dakmayofileba, mTeli energosistemis eko-
nomiuri muSaoba, saTbobisa da hidroresursebis ra-
cionaluri xarjva; 

_ momxmareblebis uwyveti eleqtromomarageba da 
mTeli energosistemisa da misi calkeuli elementebis 
muSaobis saimedoobis uzrunvelyofa; 

_ energiis xarisxi (eleqtruli denis sixSire da 
Zabva, momxmareblisaTvis miwodebuli orTqlis tempe-
ratura da wneva, agreTve Tbur qselebSi gaSvebuli 
cxeli wylis temperatura da wneva unda Seesabamebo-
des dadgenil normebs. 

gaerTianebuli energetikuli sistema unda imar-
Tebodes erTiani sadispetCeros meSveobiT, romlis Zi-
riTadi amocana aris momxmarebelTa moTxovnebis dak-
mayofilebis grafikis dacva da pikuri datvirTvebis 
daregulireba. mcire energosistemas SeiZleba hqondes 
erTi sadispetCero samsaxuri, maSin rodesac rTul 
da mZlavr energosistemebSi mraval doniani sadispet-
Cero marTva xorcieldeba (magaliTad _ raionuli, 
saqalaqo, regionaluri da centraluri sadispetCe-
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ro). 
energosistemis centraluri sadispetCero samsa-

xurs gaaCnia Tavisi marTvis punqti saTanado farTiT, 
saWiro sadispetCero kavSirgabmulobiT da operatiu-
li personalis dReRamuri morigeobiT. Tanamedrove 
pirobebSi aseTi punqtebi aRWurvili unda iyos saTa-
nado kompiuteruli aparturiTac. 

energosistemis morige dispetCeri Tavisi morige-
obis periodSi warmoadgens mTeli energosistemis 
operatiul xelmZRvanels. mis gankargulebaSia ener-
gosistemis mTeli danadgarebi, riTac iwarmoeba da 
nawildeba energia. energomowyobilobis arc erTi 
elementi, romelic dispetCeris gankargulebaSia, ar 
SeiZleba gamoTiSul iqnes muSaobidan misi gankargu-
lebis gareSe, Tu es elementi ar gamovida mwyobridan 
avariis gamo. 

dispetCeris yvela gankarguleba unda xorciel-
debodes dauyovnebliv _ garda im SemTxvevebisa, ro-
desac safrTxe emuqreba momsaxure personals an 
mowyobilobebs. 

energosistemis da misi kvanZebis saimedo muSao-
bis uzrunvelsayofad winaswar unda iqnes Sedgenili 
energosistemis muSaobis reJimi, romelic unda Sei-
cavdes: 

_ wliur grafiks energosistemis dReRamuri dat-
virTvis maqsimumebis miTiTebiT; 

_ eleqtrosadguris muSa simZlavris grafiks se-
zonuri cvlilebebis CvenebiT; 

_ ZiriTadi mowyobilobis kapitaluri remontis 
grafiks da aseT pirobebSi rezervis amoqmedebiT sa-
Wiro dReRamuri maqsimaluri datvirTvis dafarvis 
uzrunvelyofa; 

_ energiis wliuri balansi da datvirTvis dRe-
Ramuri maqsimumis dafarvis grafiks. 

energosistemaSi Semaval eleqtrosadgurebSi sis-
tematiurad unda warmoebdes calkeuli agregatebis, 
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eleqtrosadguris danadgarebis da mTeli energosis-
temis kontroli da teqnikur-ekonomiuri maCveneble-
bis analizi. 

unda iqnas Sedgenili agreTve eleqtrosadgurebs 
Soris datvirTvis ekonomikuri cxrilebi. 

eleqtrosadguris, qvesadgurebisa da gadamcemi 
xazebis xelmZRvaneloba unda axorcielebdes siste-
mur kontrols ZiriTadi da damxmare mowyobilobis 
muSaobis ekonomiur reJimebze, agregatebs Soris dat-
virTvis swor ganawilebaze da Rebulobdes zomebs 
aRmoCenili naklovanebis aRmofxvraze. 

teqnikur-ekonomiuri analizis Catarebisas gan-
sazRvrul periodSi (Tve, kvartali, weliwadi) mow-
mdeba saTbobisa da wylis resursebis gamoyenebis 
efeqturoba, vlindeba agregatebis mowyobilobis da 
danadgarebis muSaoba, efeqturad dgindeba eqspluata-
ciis gaumjobesebis gzebi da pirobebi, vlindeba saT-
bobisa da wylis resursebis xarjvis rezervebi. 

eleqtrosadguris an energosistemis muSaobis sa-
erTo analizis dros saWiroa mxedvelobaSi miRebul 
iqnes sxva iseTi faqtorebi, romlebic zegavlenas ax-
denen teqnikur-ekonomiur mdgomareobaze (mag.: avaria, 
mowyobilobis mier energiis srulad miuRebloba, 
eleqtroenergiis gadanawilebis reJimis cvalebadoba 
da sxva.) 

yvela calkeul sawarmos hyavs Tavisi mmarTveli 
organo direqciis, obieqtis mTavari inJinris saxiT. 
direqcia awarmoebs obieqtis saerTo sameurneo saqmia-
nobis xelmZRvanelobas da marTvas, kadrebis miRebas 
da sxva saqmianobas rac nebismieri sawarmosaTvis 
aris damaxasiaTebeli. 

mTavari inJineri ganagebs energetikuli sawarmos, 
yvela teqnikur sakiTxebs da mxolod is wyvets sa-
warmos teqnikur-inJinrul sakiTxebs, rogoricaa mowy-
obilobis teqnikuri momsaxureba, mimdinare da kapita-
luri remontebi, inJinrul-teqnikuri kadrebis dakom-
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pleqteba, moTxovnilebis Sedgena saWiro saTadarigo 
da damxmare masalebze, teqnikuri personalis gamoc-
da usafrTxoebis wesebisa da eqspluataciis wesebis 
codnaze da sxva sakiTxebis gadawyveta.   

    
    
2.52.52.52.5    enerenerenerenergegegegetitititikiskiskiskis    dardardardargobgobgobgobririririvivivivi    strstrstrstruquququqtutututurararara    dadadada    mimimimi----

sisisisi    amoamoamoamocacacacanenenenebi.bi.bi.bi.    
 
Tanamedrove pirobebSi teqnikis progresi, adami-

anTa cxovrebis pirobebis gaumjobeseba da winsvla 
yovlad SeuZlebelia mZlavri energetikuli bazis ga-
reSe. mxolod energiis siuxve warmoebasa da yofa--
cxovrebaSi iZleva saSualebas ara marto Sromis na-
yofierebis gazrdisa, aramed mniSvnelovnad amaRlebs 
xalxis cxovrebis dones. 

energetika farTo mcnebaa. qveynis saTbob-energe-
tikuli kompleqsi moicavs sxvadasxva energiisa da 
energetikuli resursebis miRebas, gadacemas, gardaq-
mnas da gamoyenebas. 

energetikuli resursebis qveS igulisxmeba: qva-
naxSiri, navTobi, bunebrivi airi, hidroenergia, bir-
Tvuli energia da sxva. Tanamedrove pirobebSi eleq-
troba Zalze mWidrod dafuZnda saxalxo meurneobis 
yvela dargSi: mZime mrewvelobaSi, soflis meurneoba-
Si, msubuq mrewvelobaSi, medicinaSi, xelovnebaSic ki. 

Tanamedrove pirobebi energetikas Tavis gazrdil 
moTxovnebs uyenebs. esaa: 

_eleqtroenergiis miwodebis saimedooba da uwy-
vetoba; 

_eleqtroenergiis normaluri Zabva da sixSire, 
xarisxiani miwodeba; 

_energiis siiafe; 
zemoT aRniSnuli parametrebis Sesrulebis moTx-

ovnebi gamowveulia Semdegi garemoebebiT: 
_eleqtroenergia gamoyenebulia saxalxo meurne-
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obis yvela sferoSi da misi miwodebis Sewyveta Tun-
dac xanmokle droiT iwvevs teqnologiuri procesis 
Sewyvetas, zarals da produqciis xarisxis gauarese-
bas, zog SemTxvevaSi ki eqstremaluri situaciis Seq-
mnas. amitom eleqtroenergiis momxmareblebi iyofian 
kategoriebad. 

pirpirpirpirvevevevelililili    kakakakatetetetegogogogoririririisisisis    mommommommomxmxmxmxmaaaarerererebebebebelelelelebi.bi.bi.bi. es is momxma-
rebelia, romelTaTvisac eleqtroenergiis miwodebis 
Sewyveta dauSvebelia, radgan aman SeiZleba gamoiwvi-
os ara marto produqciis gamoSvebis Sewyveta, aramed 
TviT sawarmos dazianebac. magaliTad, metalurgiuli 
kombinatis erT-erTi mniSvnelovani obieqtisaTvis, ro-
goricaa domenuri saamqro (am saamqroSi Tujis dno-
bis procesi warmoebs) eleqtroenergiis Sewyveta Tun-
dac sami wuTiT gamoiwvevs TviT saamqros dazianebas. 
meore magaliTi: saavadmyofos reanimaciuli ganyofi-
lebisaTvis eleqtroenergiis miwodebis Sewyvetam Se-
iZleba gamoiwvios mZime avadmyofis daRupva. aris bev-
ri sasicocxlo obieqti, romlisTvisac eleqtroener-
giis Sewyveta dauSvebelia (radio, televizia, wyalmo-
marageba da sxva). aseTi obieqtebisaTvis energiis mi-
wodeba xdeba uwyvetad, Tundac ormxrivi kvebiT da 
adgilobrivi avtonomiuri energomomaragebiTac.  

memememeoooorererere    kakakakatetetetegogogogoririririisisisis mommommommomxmaxmaxmaxmarebrebrebreblilililisaTsaTsaTsaTvisvisvisvis eleqtroe-
nergiis miwodebis Sewyveta gamoiwvevs produqciis xa-
risxis gauaresebas da zarals (magaliTad: puris 
sacxobebi, kvebis mrewveloba, mTeli rigi obieqtebi, 
romelTaTvisac dasaSvebia mxolod Zalze xanmokle 
droiT energiis miwodebis Seferxeba.) 

memememesasasasamemememe    kakakakatetetetegogogogoririririisisisis    mommommommomxmaxmaxmaxmarebrebrebreblelelelebi,bi,bi,bi, romelTaTvisac 
eleqtroenergiis miwodebis, Sewyveta ar gamoiwvevs 
mniSvnelovan zarals, mxolod Seqmnis ara komfor-
tul situacias. aseT kategorias, samwuxarod ganekuT-
vneba mosaxleoba da zogierTi dawesebuleba (magali-
Tad: savaWro obieqtebi, sxvadasxva daniSnulebis ofi-
sebi da sxva).  
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momxmareblisaTvis elqtroenergiis uwyvetad mi-
wodebisaTvis, agreTve miwodebuli energiis xarisxob-
rivi maCveneblis gazrdisa da sxva pirobebis gaumjo-
besebisaTvis (magaliTad energiis TviTRirebulebis 
gaiafeba) qveynis yvela eleqtrosadguris gaerTianeba 
xdeba erTian sistemaSi, e. i. xdeba maTi paraleluri 
muSaoba. cxadia es procesi sakmaod rTuli teqnolo-
giuri procesia, radgan saWiroa sadgurebis eleqtru-
li parametrebis (Zabva, sixSire, fazebi) erTmaneTi-
sadmi damTxveva. magram aseT sistemas aqvs imdenad 
bevri dadebiTi Tviseba, rom energetikosebi yovel-
Tvis miiswrafian aseTi sistemis SeqmnisaTvis. vinai-
dan eleqtrosadgurebi erTmaneTisagan zogjer aseu-
li kilometrebiT arian dacilebuli, saWiro xdeba 
maTi erTmaneTTan maRali Zabvis eleqtrogadamcemi xa-
zebiT dakavSireba. amJamad arsebobs maRali Zabvis xa-
zebisaTvis Zabvis Semdegi standartebi: 10kv (e.i. 10 000 
volti), 35kv; 110kv; 150kv; 300kv; 500kv; 750kv; 1500kv. zogi-
erT adgilas SemorCenilia agreTve Zveli ukve ara 
standartuli Zabva. aris ufro maRali Zabvis stan-
dartebic, magram Cveni qveynisaTvis yvelaze maRali 
Zabvaa 500kv. aseTi ZabviT vukavSirdebiT ruseTis ener-
gosistemas. 

erTian energosistemaSi gaerTianebis wyalobiT 
im regionebidan, sadac energiis siWarbea, garkveuli 
drois monakveTSi namet energias gadascemen iq, sadac 
energia ar aris sakmarisi. amave dros aseT sistemas 
SeuZlia “dafaros” yvela “piki” da gamoiyenos mTeli 
Warbi eleqtroenergia. mxolod aseTi sistemis efeq-
turad gamoyenebis SemTxvevaSi SeuZlia misces saxal-
xo meurneobas, yofacxovrebis yvela sferos iafi 
energia. 

ar unda daviviwyoT erTi martivi WeSmaritebac _ 
dRes-dReobiT ara gvaqvs iseTi xelsawyo (cxadia, 
garda mcire simZlavris akumulatorebisa), sadac Se-
vinaxavT didi raodenobis eleqtroenergias. amitom 
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gamomuSavebuli eleqtroenergia (eleqtroenergiis ga-
momuSaveba ki xdeba mxolod maSin, roca eleqtrosad-
guridan gamtarebiT wamosuli deni momxmareblis gav-
liT isev eleqtrosadgurSi dabrundeba, e.i. rogorc 
energetikosebi ityvian Seikvreba eleqtrowredi) mox-
marebiT ganisazRvreba. 

amrigad eleqtroenergiis efeqtiani gamoyeneba 
mxolod maSin aris SesaZlebeli, rodesac eleqtro-
sadgurebs hyavT Tavisi dadgmuli simZlavreebis Sesa-
bamisi momxmareblebi. swored amitom, rodesac ageben 
eleqtrosadgurebs, gegmaven mis optimalur datvir-
Tvas momxmareblebiT. mxolod am pirobebSi aris sa-
Sualeba Semcirdes eleqtroenergiis TviTRirebule-
bac. amave mizans emsaxureba dRe-Ramis ganmavlobaSi 
sxvadasxva tarifis SemoRebac. magaliTad, Ramis gan-
mavlobaSi tarifebi ufro iafi unda iyos. 

energetikis dargobrivi struqtura Semdegi kom-
ponentebisagan Sedgeba: 

_ eleqtroenergiis miReba _ e.w. generacia; 
_ eleqtroenergiis miwodeba; 
_ miRebuli eleqtroenergiis ganawileba. 
gegegegenenenenerarararaciciciciisisisis terminis qveS igulisxmeba eleqtro-

sadgurebi miuxedavad energiis pirveladi saxeobisa 
da sadguris simZlavrisa. cxadia, rac ufro didi sim-
Zlavris aris eleqtrosadguri, miT meti kapitaluri 
danaxarjebi aris masze gaweuli, magram ar unda davi-
viwyoT isic, rom eleqtrosadgurSi dadgmuli gaz-
rdili simZlavris ukuproporciulad sadgurs sWir-
deba ufro naklebi momsaxure personali da naklebi 
saeqsploatacio xarjebi, rac amcirebs gamomuSavebu-
li eleqtroenergiis TviTRirebulebas. 

energoresursebis Sesabamisad arseboben Tboe-
leqtrosadgurebi da hidroeleqtrosadgurebi. 

Tboeleqtrosadgurebis mSeneblobas sWirdeba 
naklebi kapitaluri xarjebi, vidre hidroeleqtro-
sadgurebis mSeneblobas. magram saTbobis siZvirisa da 
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misi gadamuSavebisaTvis saWiro xarjebi iwveven eleq-
troenergiis TviTRirebulebis gazrdas, maSin rode-
sac hidroeleqtrosadgurSi gamomuSavebuli energia 
gacilebiT ufro iafi jdeba. aseTi sadguris momsaxu-
rebac SedarebiT ufro advilia. saqarTvelo aris qve-
yana, romelsac hidroresursebis mixedviT msoflioSi 
erT-erTi pirveli adgili ukavia. saqarTvelos hidro-
energopotenciali specialistebis gaangariSebiT Se-
adgens 134 miliard kvt saaT energias weliwadSi. 1990 
wels qveyanam moixmara 19 miliardi kvt saaTi energia, 
xolo ukanasknel weliwadSi movixmarT 6-8 miliard 
kvt saaTs. am moxmarebuli energiis didi nawili aris 
Tboeleqtrosadgurebidan da sxva qveynebidan Semosu-
li energiac. samwuxarod Cveni qveynis energetikuli 
potencialis mxolod umniSvnelo (5-8%) nawilia jer-
jerobiT gamoyenebuli. 

hidroeleqtrosadgurebi ara marto advilad 
imarTebian, aramed SesaZlebeli xdeba maTi mTlianad 
avtomatur marTvaze gadayvana. ase magaliTad, gasuli 
saukunis oTxmocian wlebSi Tbilisidan imarTeboda 
iseTi didi eleqtrosadgurebi, rogoricaa: mdinare 
xramis hidroeleqtrosadgurebi, romelTa saerTo sim-
Zlavre 200 megavats Seadgens.  

ganvixiloT hidroeleqtrosadguris mowyobilo-
ba. Tu 1kg wyali Camovardeba erTi metri simaRlidan, 
igi asrulebs erTi kg×metr muSaobas. 1 kuburi metri 
wyali iwonis 1000 kg-s. amitom 1 kub.m wyali vardeba 
ra 1 metris simaRlidan asrulebs 1000 kg×m muSaobas. 
drois erTeulSi Sesrulebul muSaobas simZlavre 
ewodeba da gamoisaxeba kg m/wm. simZlavris sxvadasxva 
erTeulebs Soris Semdegi Tanafardobebia: 

1 cx. Zala=75 kg m/wm, 
1 kvt     =102 kg m/wm, 
1 kvt     =1.36 cx. Zala. 
amrigad wylis nakadi, romelsac aqvs wylis xar-

ji QQQQ    kub.m/wm da vardeba HHHH metr simaRlidan gamoisaxe-
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ba formuliT 

 
an uxeSad hidrosadguris simZlavre 

           P=10P=10P=10P=10    QH.QH.QH.QH.G 
gamoyenebuli (moxmarebuli) simZlavre PPPP kvt-Si 

gamravlebuli  moxmarebis droze TTTT saaTebSi aris 
energia      

      E=P×TE=P×TE=P×TE=P×T    kvtkvtkvtkvt    sasasasaaaaaTi.Ti.Ti.Ti. 
imisaTvis, rom Seqmnan rac SeiZleba meti wylis 

vardna iyeneben kaSxalebs, sadac wyals specialuri 
milsadenebiT miiyvanen turbinebamde. wylis turbinebi 
amoZraveben generatorebis moZrav nawils _ Ruzas, 
ris Sedegad cvladi magnituri nakadis mier stator-
Si Cawyobil gamtarebSi inducirdeba eleqtromamoZra-
vebeli Zala da momxmarebelTan mierTebul eleq-
trowredSi gaivlis deni. 

Semdegi etapia eleqtroenergiis miwodeba momxma-
reblisTvis. amisaTvis saWiroa Zabvis amaRleba, maRa-
li Zabvis gadamcemi qselebi, isev Zabvis damadablebi-
nes da gamanawilebeli xazebi. momxmareblisaTvis 
eleqtroenergiis miwodebis dros gaTvaliswinebul 
unda iqnes TviT momxmarebelTa Taviseburebebi. 

nebismier momxmarebels dRe-Ramisa da wlis dro-
is mixedviT ecvleba moTxovnileba. magaliTad komuna-
lur-sayofacxvrebo xasiaTis momxmarebels saRamos 
saaTebSi sWirdeba ufro meti eleqtroenergia, fabri-
ka-qarxnebs ki dRisiT. imisaTvis, rom Ramis saaTebSi 
ufro racionalurad movixmaroT hidroeleqtrosad-
gurebis energia da isini srulyofilad davtvirToT, 
zogierTi qarxana Ramis saaTebSi muSaobs.  imisaTvis, 
rom naTeli warmodgena gvqondes eleqtroenergiis 
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moTxovnilebebze, dgeba eleqtroenergiis moTxovni-
lebis grafikebi (dReRamuri, wliuri). 

 
    
    
2.62.62.62.6    enerenerenerenergegegegetitititikukukukulililili    sasasasawarwarwarwarmosmosmosmos    marmarmarmarTvaTvaTvaTva    dadadada    mimimimisisisisi    

TviTviTviTvisesesesebebebebebi.bi.bi.bi.    
 
energetikis dargobrivi struqtura ZiriTadad 

damokidebulia pirveladi energiis saxeobaze. ro-
gorc wesi yovelgvari pirveladi energia gamoiyeneba 
eleqtroenergiis misaRebad, vinaidan mxolod eleq-
troenergia aris yvelaze moxerxebuli saxeoba ener-
giisa: advilia misi warmoeba, gadacema nebismier man-
Zilze da rac mTavaria advilia misi gardaqmna yofa--
cxovrebaSi gamosayeneblad (ganaTeba, gaTboba, tele-
xedva da uamravi sayofacxovrebo xelsawyoebis amuSa-
vebisa da marTvisaTvis).  

Tboenergoresursebi ZiriTadad gamoiyeneba siT-
bosa da rac mTavaria eleqtroenergiis misaRebad. 
praqtikidan cnobilia, rom TboeleqtrosadgurebSi 
saerTo xarjebidan 65%-made sWirdeba mxolod saTbo-
bis SeZenas. Tanamedrove pirobebSi saukeTeso Tboe-
leqtrosadgurebSi 1 kvt/saaTi energiis miRebisaTvis 
xarjaven sul mcire 400-500 gram qvanaxSirs, isic Tu 
qvanaxSiri maRali xarisxisaa. momavalSi varaudoben 
zemZlavri da ufro ekonomiuri Tboturbinebis gamo-
yenebis SemTxvevaSi Tbosawvavis xarji Semcirdes 300 
gramamdis. unda aRiniSnos, rom mTeli rigi qveynebi 
intensiurad gamoiyeneben saTbob resursebs eleqtroe-
nergiis misaRebad. 

saqarTveloSi yofil “saqenergos” sistemaSi fun-
qcionirebda 8 Tbosadguri, maT Soris iyo “Tboeleq-
trocentrali” 12 aTasi kvt simZlavriT da 1972 wels 
eqspluataciaSi gaSvebuli 10 blokiani “Tbil-sresi” 
(gardabnis raionSi) 1250 aTasi kvt simZlavriT. es 
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Tboeleqtrosadguri funqcionirebda ZiriTadad zam-
TarSi da gamoimuSavebda respublikisTvis saWiro 
energiis TiTqmis 60%-s. “Tbilsresis” ZiriTad saT-
bobs warmoadgens bunebrivi airi.  

Tboeleqtrosadgurebi energiis pirvelad wya-
rod, rogorc wesi, iyeneben qvanaxSirs, torfs, nav-
Tobs, fiqals an bunebriv airs.  

magaliTisaTvis ganvixiloT qvanaxSiriT momuSave 
Tboeleqtrosadguri. aseT eleqtrosadgurSi, Tu is 
uSualod ar mdebareobs sabadoebis maxloblad, qva-
naxSiri miaqvT matarebliT. qvanaxSiris didi natexebi 
cudad da nela iwvis. gacilebiT ukeT iwvis misi 
mtveri. amitom Tavdapirvelad qvanaxSiris natexebs 
kbilmaxvili samsxvrevelaTi wvrilad fxvnian, Semdeg 
burTula wisqvilis foladis mZime burTulebis meS-
veobiT qvanaxSirs mtvrad aqceven, romelsac sagange-
bo sanaTurebidan orTqlis qvabis sacecxleSi yris 
cxeli haeris nakadi, romelic kaSkaSa alis CiraR-
dnad gadaiqceva.  

alis temperatura 1500 gradusamdea. ali wyals 
aTbobs wvril milakebSi, romlebiTac Signidan dafa-
rulia qvabis sacecxles gverdiTi kedlebi. sacecx-
les gavarvarebuli airebi kvlav sadenSi gadian. gzad 
isini jer xvdebian saduRebel milakebs da aliT ukve 
gacxelebul wyals orTqlad aqceven. Semdeg airebs 
uSveben sagangebo xelsawyo _ ekonomaizerSi. airebi 
aTboben ekonomaizerSi civ wyals, romelsac qvabSi 
wylis maragis Sesavsebad iyeneben. bolos airebi ga-
dian haeris SemTbobs. aq cxeldeba haeri da igi qvabis 
sanaTurebSi naxSiris mtverTan erTad Sedis. Tu sa-
cecxleSi Zlieri wevaa, qvanaxSiri kargad iwvis. karg 
wevas qmnis eleqtrosadguris maRali sakvamle mili, 
magram Tanamedrove qvabebisaTvis es ar kmara. amitom 
damatebiTi ageben mZlavr ventilator-kvamlsawovrebs. 
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TboTboTboTboeeeeleqleqleqleqtrotrotrotrosadsadsadsadgugugugurrrrisisisis    gagagagamarmarmarmartitititivevevevebubububulililili    TbuTbuTbuTburiririri    sqesqesqesqe----

ma.ma.ma.ma. 
ssss    ____    saTbobi; hhhh    ____    haeri; wawawawa    _ warmavali haeri; 
wnwnwnwn    _ wida da nacari; oqoqoqoq    _ orTqlis qvabi; 
ogogogog _ orTqlis gadasaxurebeli; 
otototot _ orTqlis turbina; 
gggg    ____    eleqtrogeneratori; kkkk _ kondensatori; 
ktktktkt    ____    kondensaciis tumbo; mtmtmtmt    ____ mkvebavi tumbo. 
 
kvamlovan airebs Tan mihyveba bevri nacari, rac 

garemos ekologiur safrTxes uqmnis. misgan Tavdasa-
cavad awyoben sagangebo nacardamWer mowyobilobebs, 
riTac haers asufTaveben nacrisagan, xolo mogrovi-
li nacari ki nacarsayarze miaqvT.  

ai aseTi rTuli procesi sruldeba imisaTvis, 
rom saTbobi kargad daiwvas da misi energia rac SeiZ-
leba srulad iqnes gamoyenebuli. samagierod naxSi-
ris siTbos 90% orTqlis energiad iqceva da mxolod 
10% ikargeba uqmad, rac Tan mihyveba kvamlovan airebs 
da nacars. amrigad gamoyofili siTbo mTlianad gada-
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ecema wyals. qvabSi wyali gacxelda da orTqlad iq-
ca, magram turbinaSi am orTqlis SeSveba jer ar Se-
iZleba. igi sakmaod cxeli ar aris da swrafad gaci-
vebisas wylis wveTebad gardaiqmneba. amitom orTqli 
upirveles yovlisa, orTqlis gadasaxurebel klakni-
lebSi xvdeba. gadasaxurebeli saduRebel milakebsa 
da ekonomaizers Soris kvamlsadenSia moTavsebuli. 
aq orTqli damatebiT cxeldeba Zalze maRal tempera-
turamde _ zogierT qvabSi 500-600 gradusamde, roca 
wneva 150-250 atmosferoa.  

Cveulebrivad mZlavri orTqlis turbinis siCqare 
3000 brunva/wuTia da misi lilvi pirdapir uerTdeba 
eleqtrogeneratoris lilvs. eleqtrogeneratori ki 
gamoimuSavebs 10-15 aTas volt Zabvas da wamSi 50 peri-
odis sixSiris samfaza cvlad dens.  

Cvens mier ganxiluli Tboeleqtrosadguri kon-
densaciuri iyo, radgan turbinaSi gasuli mTeli or-
Tqli xvdeboda kondensatorSi. aseTi eleqtrosadgu-
rebidan mxolod eleqtrodeni miiReba. magram xSirad 
zamTris pirobebSi sacxovrebeli saxlebis gasaTbo-
bad, agreTve cxeli wylis misaRebad, eleq-trosadgu-
rebSi dgamen sagangebo saTbierebel turbinebs. isini 
Sedgeba ori nawilisagan _ maRali da dabali wnevis 
cilindrebisagan. orTqls maRali wnevis cilindrebSi 
Rebuloben, xolo dabali wnevis cilindrSi mxolod 
orTqlis nawili xvdeba, danarCens turbinidan Tboga-
dacemaSi gzavnian. iq turbinis orTqli (is xom Zali-
an cxelia) acxelebs wyals da meorad orTqlad aq-
cevs mas. turbinis Semdeg orTqli Tavisi gziT midis 
eleqtrosadguris kondensatorSi, xolo meoradi or-
Tqli ki sagangebo wyalSemTbobebSi _ e.w. boilereb-
Si, sadac xdeba wylis gacxeleba, rac Semdeg miewo-
deba Senobebis gasaTbobad da sayofacxovrebo saWi-
roebisaTvis. aseT Tboeleqtrosadgurebs, romlebic 
erTdroulad eleqtroenergiasac gvaZlevs da siTbo-
sac _ Tboeleqtrocentrali (Teci) ewodeba. aseTi 
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Tboeleqtrosadguria swored TbilisSi, romlis sim-
Zlavre 12 megavatia. 

TboeleqtrosadgurSi miRebuli eleqtroenergia 
sam nakadad iyofa. misi erTi nawili sakabelo xaze-
biT miemarTeba axlos myof momxmareblisaken, meore 
Zalian mcire nawili daaxloebiT 8 %-mde ki gamanawi-
lebel mowyobilobisaken da TviT eleqtrosadguris 
sakuTari moTxovnilebebis dasakmayofileblad aris 
saWiro. Tboeleqtrosadguris mSeneblobis Rirebule-
ba damokidebulia mTel rig faqtorebze, romelTaga-
nac yvelaze mniSvnelovania: erTeuli simZlavre, rao-
denoba da tipi pirveladi Zravebisa da generatorebi-
sa, saerTo dadgmuli eleqtruli simZlavre, dasawva-
vi saTbobis saxeoba, wyalmomaragebis pirobebi da zo-
gierTi sxva piroba. 

sadguris mSeneblobis ZiriTad maCvenebels war-
moadgens daxarjuli saxsrebis Sefardeba sadguris 
saerTo simZlavresTan anu erTi dadgmuli kvt sim-
Zlavris misaRebad saWiroa saxsrebis gansazRvra: 

                     KKKK                                                    

               RRRR= —— ××××    1000100010001000  lari/kvt, 

                     PPPP    dadg.dadg.dadg.dadg.  

sadac: KKKK    _ sadguris mSeneblobisaTvis daxarjuli 
saerTo kapitaluri dabandebaa aTas 
larebSi; 

              PPPPdaddaddaddadg.g.g.g.––––eleqtrosadgurSi saerTo dadgmuli 
simZlavrea. 

eleqtroenergiis meore gavrcelebuli saxeobaa 
hidroeleqtrosadguri, sadac gamoyenebulia wylis 
energia _ mdinareebis, CanCqerebis, tbebis da sxvaTa 
energia.       
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kaSkaSkaSkaSxaxaxaxalislislislis    sasasasaSuSuSuSuaaaalelelelebiTbiTbiTbiT    mdimdimdimdinanananarisrisrisris    varvarvarvardnisdnisdnisdnis    
sqesqesqesqema.ma.ma.ma.        
zbzbzbzb    ____    zeda biefi; qbqbqbqb _ qveda biefi;    

HHHHbbbb    ____    dagrovili wylis simaRle.    
 
mdinareze asageb hidroeleqtrosadguris mosa--

lodnel simZlavres sazRvraven martivi formuliT: 

          Ρ=10Ρ=10Ρ=10Ρ=10    Q×HQ×HQ×HQ×H kvt, 

 sadac _ QQQQ     aris wylis xarji m/wamSi, 

          HHHH  wylis vardnis simaRle metrebSi, 
          10101010     aris koeficienti (9,81) simZlavris 

kvt-Si gamosaxatavad. 
amrigad mdinaris wylis xarji aris wylis is ra-

odenoba kubmetri wamSi, rac gaivlis mdinaris ga-niv-
kveTSi, xolo wylis vardna, anu wneva aris sxvaoba 
mdinaris zeda (vardnamde) da mdinaris qveda (vardnis 
Semdeg) zedapirebs Soris metrebSi.  

hidroeleqtrosadgurebs awyoben Semdegnairad: 
wylis vardnis (wnevis) Sesaqmnelad bunebrivad mosa-
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xerxebel adgilebSi ageben kaSxalebs. kaSxalebs mi-
wisagan, betonisagan an rkinabetonisagan ageben. Zali-
an xSirad miwas da betons erTad iyeneben. iq sadac 
saWiroa wylis ubralod Sekaveba, SeiZleba miwis ga-
moyeneba. wyalmimRebis, wyalsaSvebis, turbinis kame-
rebs da saerTod kaSxlis “aqtiur ubnebs” ki betoni 
an rkinabetoni sWirdeba. kaSxlis sxeulSi winaswar 
specialur simaRleze akeTeben specialur fanjrebs 
wyalmetobis dros zedmeti wylis mosacileblad. Cve-
ulebriv pirobebSi ki fanjrebi foladis farebiTaa 
Caketili. 

mTel rig qveynebSi metad farTo gavrceleba hpo-
ves qaris energiaze momuSave eleqtrosadgurebma, ro-
melTa mier gamomuSavebuli eleqtroenergiis TviTRi-
rebuleba Zalian dabalia.    

            
  NNNN    qaqaqaqarisrisrisris    nanananaxevxevxevxevradradradrad    avavavavtotototomamamamatutututuriririri    eleqeleqeleqeleqtrotrotrotrosadsadsadsadguguguguriririri    
amJamad msoflioSi eleqtrosadgurebis erT-erT 

gavrcelebul saxeobas  warmoadgens atomuri eleq-
trosadgurebi. pirveli atomuri eleqtrosadguri Se-
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iqmna 1954 wels sabWoTa kavSirSi. amJamad msoflioSi 
funqcionirebs ramodenime aseuli atomuri sadguri, 
zogi qveynisTvis ki is erTaderT wyaros warmoadgens 
eleqtroenergiis misaRebad. erT-erTi aseTi atomuri 
sadguri muSaobs Cvens mezobel somxeTSic da misgan 
miRebuli eleqtroenergiiT Cveni respublikac sargeb-
lobs. oriode sityviT SevexoT atomuri eleqtrosad-
guris muSaobis principebs.  

isini TavianTi muSaobis principiT emsgavsebian 
Tboeleqtrosadgurebs, gansxvaveba isaa, rom Cveuleb-
rivi saTbobis nacvlad gamoyenebulia atomis birTvu-
li energia. 

 
        aaaatotototomumumumuriririri    rererereaqaqaqaqtotototorisrisrisris    sqesqesqesqemamamama    
    
Tu orTqlis qvabi da Sigawvis Zravebi tonobiT 

sawvavs wvaven, amave simZlavris atomur reaqtors gra-
mobiT sawvavi sWirdeba. mZime elementebis _ uranisa 
da Toriumis birTvebi neitralur nawilakebTan _ ne-
itronebTan Sejaxebisas namsxvrevebad iSleba, romle-
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bic udidesi siswrafiT ifantebian da SeuZliaT Tavi-
si energiis nawili gadascen im nivTierebas, romelSi-
ac TviTon moZraoben. daSlisas Cndebian axali neit-
ronebi. isini Tavis mxriv sxva atomis birTvebs Slian. 
ase warmoiqmneba e. w. jaWvuri reaqcia, romlis Sene-
lebaa saWiro, raTa eleqtrosadgurSi miviRoT Cven-
Tvis saWiro energia. aseT mowyobilobas, sadac awar-
moeben jaWvur reaqciis Senelebas da marTvas birTvu-
li reaqtori ewodeba, xolo maTSi mimdinare reaqci-
ebs birTvuli reaqciebi. 

sadReisod aproeqteben iseT atomur eleqtrosad-
gurebs, sadac siTbos gadamtanad wylis nacvlad ga-
moyenebulia Txevadi liTonebi, magaliTad natriumi. 
fizikidan cnobilia, rom rac ufro maRalia nivTie-
rebis Tbotevadoba, miT ufro meti siTbos gadatana 
SeuZlia mas. amitom iyeneben Txevad liTonebs. iq sa-
dac Cveulebrivi wyali aduRdeba, Txevadi natriumi 
mxolod gaTbeba.  

didi perspeqtivebi aqvs atomur energetikas moma-
valSi. mecnierebi da inJinrebi muSaoben aseTi eleq-
trosadgurebis Semdgom srulyofaze da rac mTavaria 
usafrTxoebis gazrdaze. 

yvela sxva saxeobis energiis wyarosgan gansxvave-
biT mzis energia aris upirvelesi. mis gareSe dedami-
waze sicocxlec ar iqneboda. amasTan zemoT xsenebu-
li energowyaroebic mzis energiisagan aris warmoebu-
li. amdenad kacobriobisaTvis Zalian mniSvnelovania 
mzis energiis uSualod aTviseba. am mxriv aRsaniSna-
via mzis energiaze momuSave eleqtrosadgurebi. maTSi 
naxevargamtaruli fotogardamsaxebis meSveobiT xdeba 
mzis energiis gardaqmna eleqtrul energiad. 
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2.72.72.72.7    enerenerenerenergegegegetitititikakakakaSiSiSiSi    mimmimmimmimdidididinanananarererere    ekoekoekoekononononomimimimiuuuuriririri    rererereforforforfor----

memememebi.bi.bi.bi.    
 
saqarTvelos energosistema bolo aTwleulSi 

mwvave deficituri gaxda. igi gamowveulia bazuri sim-
Zlavreebis deficitiT, arsebuli eleqtrosadgurebis 
energodanakargebis mniSvnelovani nawilis amortiza-
ciiT, sakuTari organuli saTbobis resursebis ukma-
risobiT, eleqtrogadamcemi xazebis teqnikuri gaumar-
TaobiT da sxva. dRevandeli krizisi energetikaSi 
faqtiurad gardauvali iyo, rac sabWoTa kavSiris ar-
sebobis bolo aTwleulis manZilze energoresursebis 
sferoSi gatarebuli ara efeqturi ekonomikuri poli-
tikiT iyo ganpirobebuli. energomatareblebze (buneb-
riv airze, navTobproduqtebze, qvanaxSirze) da eleq-
troenergiaze xelovnurad Semcirebul fasebs ar Se-
eZlo qveyana ar mieyvana energomflangveli infras-
truqturis Camoyalibebamde. sabazro ekonomikaze gar-
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damaval periodSi energoresusebze fasebis msoflio 
bazris donemde naxtomiseburi zrdis Semdeg, saqar-
Tvelos rigi dargebi ara rentabeluri gaxda, daiwyo 
ekonomiuri krizisi. erTbaSad gamomJRavnda Tbomoma-
ragebisa da siTbos gamoyenebis arsebul struqtura-
Ta ekonomikuri da teqnikuri ususuroba. am garemoe-
bas daerTo Tbomomaragebis sistemaTa proeqtirebis, 
ganxorcielebisa da eqspluataciis arc Tu maRali 
done. krizisul situaciaSi  sakuTari energoresurse-
bis deficitis pirobebSi SeuZlebeli gaxda msoflio 
bazris fasebSi energoresursebis miReba mezobeli 
qveynebidan da Sesabamisad gaTbobis sistemis eqsplua-
tacia da bunebrivi airis miwodeba farTo momxmareb-
lisaTvis.  

qveynis eleqtroenergetikis ganviTarebaSi prio-
riteti  hidroenergetikas unda mieces, rac saSuale-
bas mogvcems Tboeleqtrosadgurebis moZvelebisa da 
saTbobis Rirebulebis gamudmebuli zrdis pirobebSi 
SevinarCunoT bazuri simZlavreebis minimalurad au-
cilebeli done da praqtikulad gamovricxoT saTbo-
bis importi. hidroresursebis gamoyenebis teqnikuri 
SesaZleblobebis aTvisebis xarisxiT saqarTvelo sag-
rZnoblad CamorCeba msoflios ganviTarebul qveynebs. 
magaliTad, safrangeTSi aTvisebulia teqnikuri hid-
roresursebis 90%, germaniaSi 75%, iaponiaSi 64%, ka-
nadaSi 51%, aSS-Si 45%, saqarTveloSi ki mxolod 5,5%. 

amJamad arsebuli 60 hesis garda, romelTa sapro-
eqto gamomuSaveba 10 mlrd kvtsT-ia, kidev SeiZleba 
aSendes 300-mde mZlavri, saSualo da mcire hesi 40 
mlrd kvtsT saerTo gamomuSavebiT.  

saqarTvelo mdidaria energiis arastandartuli 
resursebiT. aRsaniSnavia Termuli wylebis, mzis da 
qaris energiebi. 

mzis energiis gamoyeneba saqarTveloSi 1973 wli-
dan daiwyo. misi resursebi praqtikulad amouwuravia. 
mzis naTebis wliuri xangrZlivoba ki respublikis 
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umetes raionSi 200-250 dRes Seadgens da misi radiaci-
uli maxasiaTebeli helioteqnikuri mSeneblobis rea-
lur perspeqtivebze miuTiTebs. 

aris qaris energiis gamoyenebis SesaZleblobac. 
tradiciul eleqtro teqnologiebs Soris qaris ener-
getikam mowinave qveynebSi maRal rentabeluri da mas-
Staburi gamoyenebis stadias miaRwia. xvedriTi kapi-
taldabandebebiT da energiis TviTRirebulebiT qaris 
energodanadgarebis saukeTeso nimuSebma ukve xuTiode 
wlis winaT Camoitoves ukan Tbo da atomuri energo-
danadgarebi. rac Seexeba mSeneblobis vadebs, am mxriv 
qaris energetikas konkurenti ar gaaCnia. helioenerge-
tikul sistemaSi gamomuSavebis mkveTri cvalebadoba 
zRudavs Tanamedrove pirobebSi maT gamoyenebas masiu-
rad. respublikaSi arsebobs heliodanadgarebis war-
moebisa da gamoyenebis garkveuli tradiciebi. saaqcio 
sazogadoeba “specheliomontaJma” daamzada da respub-
likis 500 obieqtze danerga 80 aTasi kv.m saerTo far-
Tis heliokoleqtorebi, romlebic saTbobis garkveul 
ekonomias iZlevian.  

qaris energiis Teoriuli resursebi saqarTve-
los mTel teritoriaze 10 trilioni kvtsT-is odeno-
biT iqna Sefasebuli. SerCeulia pirveli rigis obieq-
tebis ganlageba: mTa sabueTze 100 mgvt (550 mln kvtsT 
gamomuSavebiT), foTis navsadgurTan 5 mgvt (7 mln 
kvtsT gamomuSavebiT) da Woroxis riyeze kapandidis 
raionSi 50 mgvt simZlavris (105 mln kvtsT gamomuSa-
vebiT). am sadgurebis saerTo dadgmuli simZlavre 155 
aTasi kvt iqneba, xolo energiis gamomuSaveba 660 mln 
kvtsT. amJamad warmoebs molaparakeba iaponiasa da da-
niis firmebTan sabueTis mTaze 100 mgvt saerTo sim-
Zlavris qaris eleqtrosadguris mSeneblobis Sesaxeb. 

energomomaragebis ganviTarebis SesaZlo varian-
tidan saWiroa SeirCes pirveli rigis obieqtebi da ma-
Ti mSeneblobis iseTi mimdevroba, romelic minimalur 
zians miayenebs bunebasa da adgilobriv mosaxleobas. 
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energoresursebis warmoebis moculobis gazrdas-
Tan erTad ganxorcieldeba maTi ganawilebisa da mi-
wodebis meqanizmebis srulyofa. energodamzog Ronis-
ZiebaTa mxardaWera da stimulireba. eleqtroenergeti-
kis aRorZinebis meore mimarTulebaa mcire eleqtro-
sadgurebis mSenebloba, romelic ZiriTadad adgilob-
rivi saxsrebisa da ucxouri investiciebis gamoyene-
biT unda ganxorcieldes. 

samuSaoebis stabilizaciis uzrunvelyofisa da 
eleqtroenergetikuli seqtoris xabaziso urTierTo-
baTa ukeT adaptaciis mizniT unda daCqardes iseTi 
RonisZiebebi, rogoricaa: energetikuli politikis 
gancalkeveba seqtoris sameurneo saqmianobisagan, 
dargis komercializacia da restruqturizacia. mage-
nerirebeli simZlavreebisa da eleqtroenergiis gama-
nawilebeli struqturebis privatizacia. eleqtroe-
nergiis fasebis, warmoebis, gadacemis, miwodebis re-
gulireba da sxva RonisZiebebi. saqarTvelos eleq-
troenergetikaSi bolo periodSi am mimarTulebebiT 
aRiniSneba garkveuli dadebiTi Zvrebi. kerZod, daiwyo 
energetikuli obieqtebis reabilitaciis samuSaoebi, 
safuZveli Caeyara axal, Zalze mniSvnelovani regio-
naluri masStabis proeqtebs. 1995-1998 wlebSi sul in-
vestirebulia daaxloebiT 45 mln aSS dolaris Rire-
bulebis ucxouri kapitali. maT Soris: 

_ germaniis rekonstruqciis sakredito bankis mi-
er 53 mln germanuli marka, ris Sedegicaa “Tbilsre-
sis” #9 energoblokis reabilitacia; 

_ gansakuTrebuli sasistemo mniSvnelobis maRa-
li Zabvis (500kv) qvesadgurebis (“didi zestafoni”, 
“qsani” da sxvaTa) sareabilitacio samuSaoebi; 

_ evropis rekonstruqciisa da ganviTarebis ban-
kis kreditis xarjze (18,1 mln aSS dolari). ukve Ses-
rulda samuSaoebi: “Tbilsresis” #9 energoblokis 
Tboizolaciis Secvla. #9 da #10 energoblokis sa-
rezervo aRdgenis sistemis damontaJeba. amJamad rion-
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hesze evrobankis kreditis farglebSi mimdinareobs 
ori axali turbinis damontaJeba da oTxive agregatis 
agznebis sistemis Secvla, ris Sedegadac sadguris 
simZlavre 4 mgvt-iT gaizrdeba (saproeqtomde.) amaR-
ldeba saimedooba, gaizrdeba eqsploataciis vada. sa-
momavlod gaTvaliswinebulia engurhesis kaskadis re-
konstruqciis samuSaoebi (romelsac daafinansebs ev-
ropis rekonstruqciisa da ganviTarebis banki _ 50-70 
mln aSS dolari), Jinvalze meore gamyvani gvirabis 
mSenebloba da avtomatikis sistemis damontaJeba 
(25_30 mln aSS dolari); 

_ germaniis rekonstruqciis sakredito bankis 
kreditis (10-12 mln evro) safuZvelze varcixehesis 
kaskadis, magistraluri xazebisa da centraluri qve-
sadgurebis sareabilitacio samuSaoebi; 

_ iaponiis sazRvargareTTan ekonomikuri Tanam-
Sromlobis fondis kreditiT (5,3 mlrd iaponuri ieni) 
dawyebulia sareabilitacio samuSaoebi “xramhes 2”-ze 
da lajanurhesze, ris Sedegadac “xramhesi 2”-is sim-
Zlavre 20 mgvt-iT gaizrdeba, xolo wliuri gamomuSa-
veba 90 mln kvtsT-iT gaizrdeba. lajanurhesze sim-
Zlavre 35 mgvt-iT (150 mln kvsT) gaizrdeba. saerTo 
jamSi sistemas 240 mln kvtsT eleqtroenergia daema-
teba, xolo aRniSnuli sadgurebis mdgradi funqcio-
nirebis vada 25-30 wliT gaxangrZlivdeba. 

SedarebiT mcire Rirebulebis, magram Zalze 
mniSvnelovani kompleqsuri da nawilobriv sareabili-
tacio samuSaoebi Sesruldeba sakuTari saxsrebiT: 
vardnilhes 1-Si, gumaThesSi, tyibulhesSi, SaorhesSi, 
aseve maRali Zabvis qselebsa da qvesadgurebSi, ris 
Sedegadac eleqtroenergiis gamomuSaveba gaizrdeba 7-
8%-iT. 

rac SeiZleba male unda ganaxldes mdinare en-
gurze da mdinare rionze namaxvalhesis mSeneblobebi, 
daiwyos mdinare mtkvarze minaZehesis wyalsacaviani 
da ramdenime sezonuri hesis mSenebloba.  
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energosistemis udidesi SenaZeni iqneba xudonhe-
sis mSeneblobis aRdgena-damTavreba. es 700 mgvt sim-
Zlavrisa da 1,7 mlrd kvtsT energiis mqone unikalu-
ri obieqtia. maRal efeqturia agreTve namaxvanhesi 250 
mgvt simZlavriTa da 0,914 mlrd kvtsT energiis gamo-
muSavebiT. mizanSewonilia droulad gadawydes tyvi-
Sisa da JoneTis hesebis mSeneblobis sakiTxi md. en-
gurze (tobarihesi), cxeniswyalze (cagerihesi), kodor-
sa da bzifze _ hesebis kaskadi. 

saqarTvelos energosistemis Taviseburebidan ga-
momdinare arsebiTia mezobel energosistemebTan eko-
nomikurad momgebiani energiis eqsport-importuli ur-
TierTobis ganxorcieleba. Cveni maregulirebeli hese-
bis pikuri simZlavreebi saSualebas iZleva dReRamu-
ri grafikebis pikur periodSi (4-5 saaTis ganmavloba-
Si) Zvirad Rirebuli pikuri energia gadaeces mezo-
bel energosistemebs da sanacvlod am sistemidan Se-
visyidoT gacilebiT ufro iafi (3-4 TeTri 1 kvtsT-Si) 
bazuri energia.  

eqsport-importis SesaZleblobebs ganapirobebs 
mezobel energosistemebTan damakavSirebeli xazebis 
“kavkasioni 500”, “alaverdi” reabilitacia da parale-
luri muSaobis aRdgena ruseTTan, somxeTTan, azerba-
ijanTan. A 

amave dros Cveni qveyana SeiZleba davafiqsiroT, 
rogorc satranzito mniSvnelobis mqone. eleqtroe-
nergiis tranzitiT TurqeTis mimarTulebiT miviRebT 
daaxlovebiT 400 mln kvt sT eleqtroenergias, anu 
Jinvalhesis wliur gamomuSavebis tol resurss. 

saqarTvelos eleqtroenergetikuli sistemiT, 
rogorc saerTaSoriso tranzitis saSualebiT, arse-
biTad dainteresebulia evrobanki. aseve yvela stra-
tegiuli investori. saubaria “azerbaijani-saqarTve-
lo-TurqeTi” maRali Zabvis gadamcemi xazis mSeneb-
lobis proeqtze. 

saqarTveloSi mimdinare ekonomikurma gardaqmneb-
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ma moiTxova eleqtroenergetikuli dargis reforme-
bis ganxorcieleba xabaziso ekonomikis principebTan 
Sesabamisad. 1997 wlis 27 ivniss miRebuli “saqarTve-
los kanoni eleqtroenergetikis Sesaxeb” umniSvnelo-
vanesi iuridiuli dokumentia, sadac xazgasmiT aRi-
niSneba, rom eleqtroenergetika saxelmwifosTvis gan-
sakuTrebuli, strategiuli mniSvnelobis xabaziso 
dargia da gardamaval periodSi myofi qveynisaTvis 
mdgradi ganviTarebis, energetikuli usafrTxoebis sa-
fuZvels qmnis. kanoni awesrigebs fizikuri da iuridi-
uli pirebis saqmianobas eleqtroenergiis warmoebis, 
gadacemis, dispetCerizaciis, ganawilebis da moxmare-
bis sferoSi, uzrunvelyofs saqarTvelos eleqtroe-
nergetikis ganviTarebas sabazro ekonomikis principe-
bis Sesabamisad.  

xazgasmiT unda aRiniSnos eleqtroenergetikis 
maregulirebeli erovnuli komisiis roli, romlis 
saqmianobis samarTlebrivi safuZvelia saqarTvelos 
konstitucia, saerTaSoriso xelSekrulebebi, kanoni 
eleqtroenergetikis Sesaxeb, saqarTvelos energetikis 
maregulirebeli komisiis debuleba da sxva sakanon-
mdeblo aqtebi. komisiis ZiriTad funqcias warmoad-
gens: eleqtroenergiis warmoebis, gadacemis, dispetCe-
rizaciis, ganawilebis, licenzirebis wesebisa da pi-
robebis dadgena, licenziebis gacema, modificireba, 
SeCereba, gauqmeba. moxmarebis sacalo da sabiTumo ta-
rifebis dadgena da regulireba; licenziantebsa da 
momxmareblebs Soris warmoqmnili sadavo sakiTxebis 
gadawyveta; eleqtroenergetikaSi licenziebis pirobe-
bis dacvis kontroli da darRvevisTvis kanoniT gaT-
valiswinebuli RonisZiebebis gatareba. 

energetikuli politikis wammarTvelad iTvleba 
“saTbob-energetikis saministro”. misi prerogativaa 
ganviTarebis strategiuli mimarTulebebis, programe-
bis, prioritetebis gansazRvra. energetikuli politi-
kis erT-erTi umTavresi da yovlismomcveli mimarTu-
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lebaa dawyebuli reformebis gagrZeleba, sabazro ur-
TierTobebze gadasvla. 1998 wlis 5 ivlisis brZanebu-
lebiT unda daCqardes municipaluri energokompanie-
bis privatizacia. amave brZanebulebis Tanaxmad, stra-
tegiul investorebs ufleba aqvT SeiZinon, rogorc 
gamanawilebeli kompania, ise generaciis sawarmo (ver-
tikaluri integracia). aseve dasaSvebia erTi an ramde-
nime investori marTavdes mTel gamanawilebel siste-
mas (horizontaluri integracia.) unda Camoyalibdes 
saqarTvelos eleqtroenergetikis sabiTumo bazari, 
raTa SenarCundes sistemis erTiani mdgradi struqtu-
ra da SesabamisobaSi iyos urTierTobebi sabiTumo 
bazris wevrebs Soris. saqarTvelos eleqtroenergiis 
sabiTumo bazarSi gaerTiandeba yvela fizikuri da 
iuridiuli piri, romelsac aqvs warmoebis da ganawi-
lebis licenziebi, agreTve yvela fizikuri da iuri-
diuli piri, vinc iRebs eleqtroenergias miwodebis 
wertilze ganawilebis licenziatisaTvis, pirdapiri 
momxmareblisaTvis an ucxoeli partniorisaTvis mi-
yidvis mizniT, aseve is pirebi, romlebsac eqnebaT im-
portiT an eqsportiT vaWrobis licenzia.  

reformaTa mTeli sistemis mizania krizisidan 
gamoiyvanos saqarTvelos eleqtroenergetikuli sis-
tema da momavalSic misi stabiluri da efeqtiani 
funqcionirebis garanti iqnes. 
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TaTaTaTavivivivi    III.III.III.III.    samsamsamsamrewrewrewrewvevevevelolololo    teqteqteqteqnonononolololologigigigiuuuuriririri    sissississistetetete----

memememebi.bi.bi.bi.    
3.1.3.1.3.1.3.1.    teqteqteqteqnonononolololologiagiagiagia    dadadada    teqteqteqteqnonononolololologigigigiuuuuriririri    sissississistetetetememememebibibibi    

 
TiToeuli dargis teqnologiebi ise arian erTma-

neTTan dakavSirebulebi, rom erTi teqnologiis  pro-
duqtebi (an narCenebi) gamoiyeneba meore teqnologiis 
rogorc resursi. 

 magaliTad samTamadno mrewveloba Tavis mxriv 
Sedis saTbob-energetikul kompleqsSi da axdens rki-
nis madnis da qvanaxSiris  mopovebas, romlebic Tavis 
mxriv gamoiyeneba foladisa da Tujis sawarmoeblad. 
aseve metalurgiuli mrewvelobis narCenebi (wida) ga-
moiyeneba rogorc nedleuli samSeneblo dargSi.  

TviT dargebi urTierTqmedeben erTmaneTTan da 
am urTierTobebis safuZvelze iqmneba kompleqsebi. 
magram Tu qveynis ekonomika msoflio bazris doneze 
ar warmoadgens maRal diversificirebuls _ am Sem-
TxvevaSi aseTi urTierT qmedebebi regulirdeba baz-
ris mixedviT (an saqonelTa da momsaxurebaTa saxee-
bis bazrebiT). sakuTriv dargi produqtis mixedviT 
warmoadgens erTsaxa teqnologiebis erTobliobas ma-
Ti gamoyenebis intensivobis gaTvaliswinebiT (mag. 
eleqtroenergetika, Tboenergetika, aratradiciuli 
energiebis gamoyeneba da a.S.). dargTa kompleqsebi 
(saTbob-energetikuli, manqanaTmSenebloba, samxedro--
samrewvelo, agrokompleqsi da a.S.) warmoadgenen war-
moebis rTul sistemebs, romelTa ZiriTadi maxasiaTe-
belia maTSi Semavali dargebis teqnologiebis erTob-
lioba. 

dRevandeli TvalsazrisiT teqnologia xasiaTde-
ba Semdegi gansazRvrebiT: 

teqteqteqteqnonononolololologiagiagiagia es aris meTodebisa da saSualebebis 
erToblioba, romelic gamoiyeneba bunebrivi nedleu-
lisa da masalebis im saxis produqtad (saqonlad, 
momsaxurebad) gardasaqmnelad, romelic aucilebelia 
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adamianis  sicocxlisunarianobisa da warmoebis gan-
viTarebisaTvis. 

mocemuli magaliTebis mixedviT dargobrivi war-
moeba (kompleqsi) SeiZleba ganvixiloT, rogorc teq-
nologiuri sistema da amis dasaxasiaTeblad SeiZle-
ba gamoviyenoT sistemuri midgomis kanonzomiereba. 

sityva “sistemac” berZnulia da igi niSnavs 
mTlians (sruls), romelic Sedgeba nawilebisagan. es 
aris mravali elementis naerTi, romlebic urTierTo-
basa da kavSirSia erTmaneTTan, riTac qmnian gansazR-
vrul mTlianobasa da erTianobas. 

amitomac, rodesac vixilavT gansazRvruli dar-
gis an kompleqsis sawarmos teqnologiur sistemas, 
viyenebT sistemur midgomas, romelic Tavis mxriv moi-
cavs sistemur analizsa da sinTezs. sawarmoo teqno-
logiur sistemasTan dakavSirebuli problemebi ganxi-
luli unda iyos, rogorc erTi mTliani (sruli) misi 
nawilebis urTierTkavSiris gamovlenisa da calkeu-
li kerZo gadawyvetilebis Sedegis mixedviT. am Sem-
TxvevaSi sistemis calkeuli elementis (qvesistemis) 
mizani winaaRmdegobaSi ar unda Sevides mTeli siste-
mis miznebTan. magaliTad, saqarTvelos eleqtroener-
getikis (qvesistema) ganviTarebis mizani winaaRmdego-
baSi ar unda aRmoCndes mTlianad saqarTvelos ener-
getikis (sistema) ganviTarebis miznebTan. 

sistemis damaxasiaTebeli niSnebi zustad exameba 
teqnologiur sistemas da maT miekuTvneba: 

1. mTlimTlimTlimTliaaaanonononobabababa _ sistemis Semadgeneli nawile-
bis Tvisebebis ariTmetikuli jami ar warmoadgens 
sistemis TvisebaTa krebuls. 

2. struqstruqstruqstruqtutututururururulolololobabababa _ esaa mTeli sistemis aRwe-
ris SesaZlebloba masSi Semavali nawilebis aRweris 
mixedviT. 

3. ieieieierarrarrarrarqiqiqiqiuuuulolololobabababa _ sistemis TiToeuli kompo-
nenti, SeiZleba ganxiluli iqnas rogorc gansazRvru-
li  donis sistema. 
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4. mravmravmravmravlolololobibibibiToToToTobabababa _ sistemis mravalricxovani 
modelebis Seqmnis SesaZlebloba, Tanac TiToeulma 
modelma SeiZleba aRweros mxolod gansazRvruli 
Tviseba sistemisa da ara  mTeli sistemisa mTliano-
baSi. 

    
                                        
    
3.23.23.23.2    samsamsamsamrewrewrewrewvevevevelolololo    teqteqteqteqnonononolololologigigigiuuuuriririri    sissississistetetetememememebisbisbisbis    sasasasa----
xexexexeeeeebibibibi    dadadada    ganganganganviviviviTaTaTaTarerererebisbisbisbis    etaetaetaetapepepepebi.bi.bi.bi.    
 
warmoeba saerTod warmoadgens teqnologiur sis-

temas da am TvalsazrisiT ganvixiloT misi ganviTa-
rebis etapebi. Sua saukuneebSi teqnologiurad ganvi-
Tarebul qveynebSi moqmedebdnen artelebi, romlebSic 
TiToeuli momuSave asrulebda identur funqciebs. 
amis Semdgom warmoiSva xelosanTa saamqroebi. saam-
qroebis ganviTarebam Seqmna sawarmoTa Camoyalibebis 
aucilebloba. sawarmos TiToeuli saxe daspecialize-
buli iyo erTi saxis  produqciis gamoSvebaze, Tanac 
erTi saamqros produqti warmoadgenda meorisTvis 
nedleuls. ukve XVIII saukuneSi Camoyalibda “teqno-
logiuri sistemis” termini. 

Tanamedrove gagebiT teqnologiuri sistema es 
aris warmoebis reglamentirebul pirobebSi teqnolo-
giuri procesebisa da operaciebis Sesasruleblad 
funqcionalurad dakavSirebuli teqnologiuri aR-
Wurvilobis saSualebebis, warmoebis sagnebisa da Sem-
sruleblebis erToblioba. 

arsebobs sami saxis teqnologiuri sistemebi: 
1. TanTanTanTanmimmimmimmimdevdevdevdevrurururulililili    teqteqteqteqnonononolololologigigigiuuuuriririri    sissississistetetetememememebibibibi _    es 

aris struqturebi, rodesac Sromis sagani gadaecema 
erTi momuSavis  samuSao adgilidan meore momuSavis 
adgilze da xdeba misi damuSaveba Tanmimdevrulad; 

2. papapapararararalelelelelulululuriririri    teqteqteqteqnonononolololologigigigiuuuuriririri    sissississistetetetememememebibibibi – esaa 
iseTi struqturebi, rodesac erTi da igive produqti 
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SeiZleba damuSavebul iqnas sxvadasxva teqnologie-
bis procesebis meSveobiT; 

3. komkomkomkombibibibininininirerererebubububulililili    teqteqteqteqnonononolololologigigigiuuuuriririri    sissississistetetetememememebibibibi    – 
esaa struqturebi, romlebic erTdroulad moicavs 
Tanmimdevrul da paralelur teqnologiebs erTi  da 
igive sawarmoSi (warmoebaSi). 

teqnologiuri sistemebis ganviTarebis procesSi 
xdeba maTi struqturebis optimizacia TiToeuli teq-
nologiuri operaciis minimaluri Rirebulebis safuZ-
velze. 

arsebobs teqnologiuri sistemebis standartebi 
da maT Sesabamisad ganasxvaveben teqnologiuri siste-
mebis doneebs. teqnologiuri procesi  Tavis mxriv 
iyofa gansazRvrul etapebad, romlebic dakavSirebu-
li arian calkeuli moqmedebebis SesrulebasTan: 

_ teqnologiuri operacia – gadasvla; 
_ teqnologiuri procesi – mTlianobaSi; 
_ sawarmoo qveganyofileba (ubani, saamqro); 
_ sawarmoo mTlianobaSi. 
samrewvelo teqnologiebis ganviTarebam moaxdina 

teqnologiuri procesebis dayofa avtomatizaciisa da 
meqanizaciis donis Sesabamisad: 

_ teqnologiuri procesebi xeliT Sromis gamoye-
nebiT; 

_ meqanizebuli warmoeba xeliT Sromis gamoyene-
biT; 

_ maRal meqanizebuli warmoeba Sromis gamoyene-
bis gareSe; 

_ maRal avtomatizebuli procesebi xeliT Sro-
mis gamoyenebis gareSe. 

amas garda teqnologiuri procesi iyofa specia-
lizaciis donis mixedviT: 

� specialuri sistema – es sistema gaTvalis-
winebulia erTi dasaxelebis  nakeTobis remontis an 
damzadebisaTvis; 

� specializebuli sistema – igi gaTvaliswine-
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bulia funqcionaluri daniSnulebiT axlos mdgomi 
nawilebis jgufis (an nakeTobebis) remontis an damza-
debisaTvis; 

� universaluri sistema – igi uzrunvelyofs 
funqcionaluri da konstruqciuli niSnebis mixedviT 
nakeTobaTa remontsa da damzadebas (sacdeli qarxa-
na). 

aseT struqturebSi sawarmo warmoadgens ZiriTad 
sakvanZo elements, radganac aseTi sawarmo asrulebs 
mimdevrobiT da paralelur urTierT kavSirebs Soris 
sagnebis mza produqciad gardaqmnis mixedviT. sawar-
mos struqturis ganviTarebis miznebzea damokidebuli  
ra doneze iqneba gamoyenebuli esa Tu is teqnologi-
uri sistema (avtomatizaciisa da specializaciis do-
neebi). 

sawarmoSi mTeli organizaciuli struqturis 
ageba damokidebulia teqnologiuri procesebis im sa-
xeebze, romlebic ufro metadaa danergili da gamoye-
nebuli am sawarmoSi. warmoebis organizaciis mimmimmimmimdevdevdevdev----
rorororobibibibiTiTiTiTi saxe ZiriTadad xasiaTdeba produqciis gamoS-
vebiT erTi operaciidan meoreze Tanmimdevruli ga-
dasvliT. am SemTxvevaSi teqnologiuri procesebis 
Sesrulebis dro xangrZlivia. 

warmoebis organizaciis papapapararararalelelelelulululuriririri saxe xasi-
aTdeba erTsaxa operaciebis gaerTianebiT calkeul 
jgufebSi, risi wyalobiTac warmoebuli produqciis 
xarisxisa da raodenobis mixedviT nakeTobaTa TiToe-
uli partia SeiZleba damzadebul iqnas erTi an meore 
saxis teqnologiiT. warmoebis organizaciis am saxis 
naklovanebas warmoadgens didi raodenobis danadga-
rebis arseboba, romlebic uSualod araa gamoyenebu-
li sawarmoo procesSi. 

warmoebis organizaciis komkomkomkombibibibininininirerererebubububulililili saxe aer-
Tianebs pirveli da meore saxis warmoebis organiza-
ciebis upirates maxasiaTeblebs da igi ZiriTadad 
xorcieldeba avtomatizebuli sistemebis gamoyenebiT. 
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es sistemebi minimalurad SesaZleblad droSi TviT 
gardaiqmnebian mimdevrobidan paralelur saxeze da 
piriqiT. amis magaliTia moqnili sawarmoo sistemebi. 

zemoT dasaxelebuli saxeebidan yvelaze progre-
sulia warmoebis organizaciis kombinirebuli saxe, 
romelic moqmedebs avtomatizebuli sistemis bazaze, 
magram igi saWiroebs mniSvnelovan danaxarjebs. 

 
 
3.33.33.33.3 samsamsamsamrewrewrewrewvevevevelolololo    teqteqteqteqnonononolololologigigigieeeebisbisbisbis    ganganganganviviviviTaTaTaTarerererebisbisbisbis    
perperperperspeqspeqspeqspeqtitititivevevevebi.bi.bi.bi.    
 
gasuli saukunis bolodan daiwyo mecnierul-teq-

nikuri progresis axali era, romelic moicavs sam Zi-
riTad mimarTulebas:  

1. adamianis cxovelmoqmedebis yvela sferos 
informatizacia da avtomatizacia mikroeleqtronikis 
bazaze; 

2. principulad axali masalebis damuSaveba, 
Seqmna da gamoyeneba (liTonkeramika, betonis, liTo-
nis da polimerebis uaxloesi masalebi); 

3. bioteqnologia da genuri inJineria. 
teqnikuri progresis am etapis Taviseburebebs 

samrewvelo teqnologiebis ganviTarebis saqmeSi war-
moadgens: 

_ axali firmebis gamoCena da ayvaveba, romlebic 
daspecializebuli iqnebian axali teqnologiebis da-
muSavebasa da realizaciaze da ara produqciaze ro-
gorc iyo adre; 

_ raime dargis romelime mimarTulebis ganviTa-
reba ki ara, aramed sazogadoebis kompleqsuri moTx-
ovnebis dakmayofileba; 

_ momsaxurebis sferos ganviTareba iseTi mimar-
TulebiT, rogoricaa moTxovnis dakmayofilebis siC-
qare da xarisxi, adgilobriv pirobebTan produqciis 
adaptacia, ekologiuri moTxovnebis uzrunvelyofa 
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rogorc TviT produqciisaTvis, aseve misi mwarmoebe-
li sawarmosaTvis; 

_ konkurenciis sakvanZo moTxovna iqneba adamia-
nuri resursebis xarisxi momuSaveTa SezRuduli rao-
denoba Sromis maRali anazRaurebis pirobebSi; 

_ orientireba yvela niWier da unarian specia-
listze; 

_ yovel sam weliwadSi saqmianobis saxis cvale-
badoba; 

_ mecnieruli da sainJinro Sromis aRWurvilo-
bis maRali done; 

_ wamyvani specialistebis uzrunvelyofa damxma-
re da momsaxure personaliT. 

msoflioSi ekonomikis ganviTarebis Tanamedrove 
done warmoadgens teqnologiebis, investiciebis, teq-
nologiuri sistemebis ganviTarebis safuZvels. qvey-
nebs Soris mecnieruli informaciebisa da teqnolo-
giebis gavrcelebis Sedegad, aseve saxelmwifoebis Za-
lisxmevam teqnologiebis gansaviTareblad msoflio-
Si warmoSva ekonomikurad damoukidebeli sami regio-
ni: 

1. amerika, kanada, meqsika da samxreT amerikis 
ganviTarebadi qveynebi; 

2. iaponia, samxreT-aRmosavleTis aziis qveyne-
bi, CineTi; 

3. dasavleT da aRmosavleT evropis qveynebi, 
saqarTvelo, ruseTi. 

aseTi dayofis safuZvels warmoadgens teqnolo-
giebi, romlebic am qveynebSi gamoiyeneba. 

aSS da kanada uzrunvelyofen mecniereba tevadi 
teqnologiebis  SemuSavebas. Semdeg iaponiaSi xdeba am 
teqnologiebis damuSaveba produqciis masiuri warmo-
ebisaTvis. saboloo etapze samxreT-aRmosavleT aziis 
qveynebSi xorcieldeba produqciis masiuri warmoeba. 

evropis qveynebi gasuli saukunis 80-ian wlebSi 
CamorCnen teqnologiurad ganviTarebul qveynebs. maTi 
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CamorCenis mizezi iyo maTi produqciis dabali konku-
rentunarianoba, rac ganpirobebuli iyo ramdenime 
faqtoriT: 

� aSS da iaponia warmoadgens mikroeleqtroni-
kaSi, roboto teqnikaSi, kosmosur da  bioteqnologi-
aSi mecnieruli aRmoCenebis samSoblos; 

� warmoebis avtomatizaciis ganviTarebis done 
evropul qveynebSi mniSvnelovnad CamorCeba warmoebis 
avtomatizaciis dones amerikasa da iaponiaSi; 

� obieqturi ekonomikuri mizezebis arseboba, 
rogoricaa: Sromis maRali Rirebuleba, sakuTari ned-
leuli resursebis gamofitva, samecniero-teqnikuri 
potencialis SedarebiTi sisuste; 

� inovaciebis danergvisa da inteleqtualuri 
sakuTrebis dacvis dabali done. 

imdenad gamoikveTa aseTi CamorCena samrewvelo 
teqnologiebis sistemebSi, rom msoflio bazarze ev-
ropis qveynebi aRar iTvlebodnen konkurentunariani 
produqciis mwarmoeblebad. amitomac gaerTiandnen ev-
ropis qveynebi da gaakeTes aramarto mniSvnelovani, 
aramed Tavbrudamxvevi winsvla produqciis  konkuren-
tunarianobis saqmeSi. amisaTvis damuSavebul iqna mTe-
li rigi RonisZiebebi, ramac xeli Seuwyo evropis 
qveynebis mrewvelobas gamosuliyo krizidan: 

� mrewvelobis ara rentabeluri dargebis SeCe-
reba, romelTa produqciaze aRar iyo moTxovna msof-
lio bazarze (madnisa da naxSiris mopoveba, foladis 
da Tujis warmoeba, mZime manqanaTmSenebloba); 

� im dargebis modernizacia, romelTa produq-
ciac jer kidev iyo  konkurentunariani msoflio ba-
zarze (eleqtroteqnikuri, saavtomobilo mrewveloba, 
xelsawyoT mSenebloba da manqanaTmSenebloba); 

� axali perspeqtiuli dargebis ganviTareba, ro-
melTac adre ar eTmoboda sakmarisi yuradReba (eleq-
tronika, informatika, bioteqnologia); 

� mTeli mrewvelobis struqturul-organizaci-
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uli gardaqmna da evropis yvela qveynis teqnikur-eko-
nomikuri urTierTqmedeba. 

CamoTvlili RonisZiebebis Tanmimdevrulma gata-
rebam xeli Seuwyo evropis qveynebs daekavebinaT mowi-
nave adgili msoflio bazarze da mniSvnelovnad gae-
zardaT konkurentunarianobis done. warmoebis evro-
puli organizaciis ZiriTad upiratesobas warmoad-
gens mTeli evropuli produqciis sertifikaciisa da 
standartizaciis Tanamedrove sistema. 

Tu gaviTvaliswinebT imas, rom saqarTvelo war-
moadgens msoflio savaWro organizaciis wevrs da mi-
si ekonomika ufro integrirebulia evropis qveynebsa 
da ruseTTan, arsebobs gansazRvruli SesaZleblobebi 
qarTuli teqnologiebis msoflio bazarze gasasvle-
lad. es SesaZleblobebi Cvenis azriT ganisazRvreba 
Semdegi faqtorebiT: 

� samrewvelo da samecniero muSakTa Sromis 
dabali fasi; 

� SedarebiT iafi nedleuli da hidroenergo-
resursebis maRali potenciali; 

� sakonstruqtoro da teqnologiuri kadrebis 
SedarebiT maRali kvalifikacia; 

� qarTuli mecnierebis maRali inovaciuri po-
tenciali, rac gamosadegia principulad axali saqon-
lis sawarmoeblad (geologia, medicina, kosmosi, sam-
xedro-samrewvelo kompleqsi, samSeneblo da mosapir-
keTebeli masalebi da sxva). 

 msoflios qveynebis urTierTkavSiri teqnologi-
ebis warmoebis saqmesa da Sromis msoflio danawile-
bis saqmeSi emyareba maT mier gamoSvebuli produqci-
is konkurentunarianobasa da qveynis teqnologiebis 
konkurentmedegobis dones. amitom ganvixiloT, Tu 
ras warmoadgens produqciis konkurentunarianoba, 
rogoria misi struqtura da ra gzebi arsebobs mis 
misaRwevad. 

konkonkonkonkukukukurenrenrenrentutututunanananaririririaaaanininini ewodeba iseT produqcias, ro-
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melic unda akmayofilebdes sam ZiriTad moTxovnas: 
hqondes maRali teqnikuri done, maRali xarisxi da 
SedarebiT dabali fasi. am parametrebis urTierTSe-
kavSireba warmoadgens produqciis konkurentunaria--
nobas. 

samrewvelo sawarmom, rom awarmoos, pirvel rig-
Si msoflio moTxovnis Sesabamisi konkurentunariani 
produqcia, saWiroa gamoyos saWiro saxsrebi da orga-
nizacia gauwios konkurentunariani produqciis war-
moebas. 

konkurentunarianobis struqturis Seqmna sakmaod 
Zvirad Rirebuli procesia da misi Seqmna SeuZliaT 
mxolod msxvili sawarmoebs, romelTac gaaCniaT kon-
kurentmedegis imiji, sakmarisi teqnikuri potenciali, 
hyavT kargi teqnologebi da konstruqtorebi. 

nax.2-ze mocemulia produqciis konkurentunaria-
nobis miRwevis struqtura. mocemuli sqema naTlad  
da farToT gviCvenebs  produqciis konkurentunaria-
nobis struqturas, mis kavSirurTierTobebs. magram am 
struqturis Semadgeneli urTierTdakavSirebuli nawi-
lebidan umniSvnelovanesia teqnologia. 

 rogorc mrewvelobis ganviTarebis istoria gviC-
venebs sazogadoebis  saWiroebas, ideasa da teqnolo-
gias Soris arsebobs sakmaod rTuli kavSiri, ara da 
Tu ar iqna sazogadoebis saWiroeba warmodgenili 
ideaze ise ar Seiqmneba teqnologia. ara da ramdeni 
idea warmoSobila, ramdeni idea ganxilula TiTqmis 
yvela doneze, magram idea idead darCenila. ratom 
xdeba ase? imitom, rom ar iyo sazogadoebis saWiroe-
ba. SeiZleba piriqiTac iyo _ sazogadoeba ar aRmoC-
nda mzad am ideis ganxorcielebisaTvis.  
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 ase magaliTad, XIX saukuneSi (1838 w.) inglisel-
ma bankirma Carlz bebijma Seqmna gamomTvleli manqa-
na, romelic konstruqciulad, SinaarsiTa da gamoye-
nebis mimarTulebiT aRmoCnda TiTqmis identuri 1939 
w. aSS-Si Seqmnili cifruli gamomTvleli manqanis “e-
niaki”-sa, romelic amoqmedda 1946 w. im droSi ingli-
sis sazogadoeba ar iyo momzadebuli am ideaze Seq-
mnili gamomTvleli manqanis gamosayeneblad. 

ase moxda frangi gamomgoneblis s. karnos mimar-
Tac (1824 w.). s.karnos mixedviT siTbos SeuZlia Tvi-
Ton gadavides mxolod metad gamTbari sxeulidan 
naklebad gamTbarisken. Tu saWiroa piriqiT _ nakle-
bad gamTbaridan metad gamTbarisaken siTbos gadas-
vla, unda daixarjos meqanikuri energia. aseTi proce-
si dRevandel pirobebSi gamoiyeneba samacivro danad-
garebSi. es idea mecnierebaSi Sevida rogorc Termo-
dinamikis meore kanoni. mas hqonda udidesi mniSvnelo-
ba Tburi Zravebis ganviTarebis saqmeSi da s.karnos 
ideas Tavisi mniSvneloba ar daukargavs dResac. mag-
ram Tu gadavxedavT im periods, rodesac es idea war-
moiSva, maSindeli safrangeTis sazogadoeba ar iyo 
mzad am ideis praqtikulad gamoyenebisaTvis. 

aseve 1903 w. rusma mecnierma k.ciolkovskim gamo-
aqveyna naSromi “msoflio sivrceebis gamokvleva reaq-
tiuli xelsawyoebiT”. am drois ruseTi saerTod ar 
iyo mzad misi ideebis gamosayeneblad. igi praqtikaSi 
gamoyenebuli iqna 50 wlis  Semdeg. aseTi magaliTebi 
bevria saqarTvelos sinamdvileSic. 

magram msoflios qveynebs Soris arian gamorCeu-
li qveynebi _ kerZod aSS, iaponia, samxreT korea, 
germania da sxva, sadac sazogadoeba xSir SemTxvevaSi 
momzadebuli aRmoCnda revoluciuri an evoluciuri 
ideebis gamosayeneblad. kerZo magaliTad gvsurs mo-
vitanoT Semdegi. aSS fizikosebma 1947 wels Seqmnes 
naxevargamtaruli tranzistori da ukve 1950 wels ga-
moiyenes smenis aparatSi. 1954 wels Seiqmna tranzis-
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toruli radiomimRebebi da maSinve daiwyo misi rea-
lizacia. es aris nimuSi imisa, rom ideidan misi praq-
tikul realizaciamde gavida sul ramdenime weli. e.i. 
amerikis sazogadoeba ukve iyo ganviTarebis im done-
ze, rom es aRmoCena ar CaeTvalaT Seusruleblad an 
fantastiur movlenad. Tanac TviT teqnologiis ganvi-
Tareba mimdinareobs ufro swrafad, vidre misi Sesa-
bamisi socialuri procesebi. 

amrigad, sazogadoebis saWiroebasa da teqnolo-
giebis Seqmnaze ideebis praqtikul ganxorcielebas 
Soris Zalian Rrma urTierT kavSirebia. amitomacaa, 
rom teqnologiebis mravalsaxeoba da maTi teqnikis 
saxiT danergvis done ukve warmoadgens konkurenciis 
sagans da warmoebis SesaZleblobebis amaRlebis sa-
fuZvels. Sesabamisad sadac ufro metadaa momzadebu-
li kvalificiuri kadrebi, romlebic srulyofilad 
floben teqnikas, teqnologiebsa da teqnologiur 
procesebs, iq ukve teqnikuri done maRalia. Sesabami-
sad maT mier nawarmoebi produqcia maRali xarisxi-
saa da ukve am ori teqnikuri teqnologiuri donis mi-
xedviT Tu vimsjelebT, konkurentunarianoba mocemul 
produqciaze miRweulia. 

amgvarad maRali teqnikuri donis safuZvels 
qmnian teqnologiebi, razedac Seqmnilia sawarmos 
teqnikuri potenciali. am potencialisa da warmoebis 
SesaZleblobebis profesiulad gamoyenebiT miiReba 
maRali xarisxis konkurentunariani produqcia. rac 
Seexeba produqciis fass, es ukve mocemuli konkuren-
tunariani produqciis mwarmoeblis (saxelmwifo, fir-
ma, sawarmo, mewarme) fasis politikis sagania da igi 
konkurenciis gaTvaliswinebiT adgens mis gonivrul 
sidides, ramac unda moaxdinos mogebis miReba. 

 
samsamsamsamrewrewrewrewvevevevelolololo    teqteqteqteqnonononolololologigigigieeeebisbisbisbis    ganganganganviviviviTaTaTaTarerererebisbisbisbis    
                perperperperspeqspeqspeqspeqtitititivevevevebibibibi    sasasasaqarqarqarqarTveTveTveTvelolololoSi.Si.Si.Si.    

dRevandeli saqarTvelo warmoadgens gardamava-
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li ekonomikis qveyanas. igi msoflio savaWro organi-
zaciis wevria. misi ekonomika araa jer gamarTuli, 
didia masSi importis wili, araa ganviTarebuli adgi-
lobrivi warmoeba..  

imis gamo, rom qveynis  mosaxleobis moTxovnis 
Sesabamisad araa ganviTarebuli  adgilobrivi warmo-
eba (damamzadebeli, gadamamuSavebeli), maRalia impor-
tis done. cnobilia, rom nedleulis eqsporti da sa-
sursaTo produqtebis importi Rirebulebis mixedviT 
erTmaneTis Tanabaria, amitomac saqarTveloSi nedle-
uli resursebi an gadis qveynidan, anda ar xdeba maTi 
warmoeba, radgan sawarmoTa teqnikuri baza moZvele-
bulia an ganadgurebulia. am mizezebis gamosworebis 
Semdeg ganviTarebis maRali perspeqtiva gaaCniaT Cais, 
subtropikuli produqtebis, tungos, Tambaqos, baRCeu-
lis, xilis, xorblis, mwvanilis, eTerzeTebis, parfi-
umeriisa da sxva saqonlis warmoebebs maTi Semdgomi 
eqsportis CaTvliT. 

imis gamo, rom Semcirda an sruliad Cakvda saman-
qanaTmSeneblo kompleqsis zogierTi dargi, aRar xer-
xdeba qveynis sawarmoTa uzrunvelyofa saWiro da au-
cilebeli teqnikiT. 

Semcirda samecniero-teqnikuri miRwevebis daner-
gva, naklebad Semodis axali teqnologiebi, rac wina-
pirobaa teqnologiuri CamorCenisa. 

Cveni azriT qveynis ekonomikis ganviTarebis xe-
lisSemSleli iyo araswori da moufiqrebeli gansa-
xelmwifoebrioba, romelic Catarda 1993-2003 ww,  gan-
geb daCqarebulma privatizaciam xeli SeuSala qveynis 
winsvlas. 

dRevandel pirobebSi mrewvelobis dargebis mier 
warmoebuli produqciis realizacia mimarTulia mxo-
lod am warmoebis gadasarCenad da ara ekonomikis 
gaZlierebisaTvis. Tu moxdeba farTo masStabiani in-
vestireba, maSin ekonomikis ganviTareba win waiwevs 
Sesabamisi tempebiT. 
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qveynis ekonomikuri ZlierebisaTvis aucilebelia 
arsebuli samrewvelo, kavSirgabmulobis, soflismSe-
neblobis, energetikis, mSeneblobisa da adgilobrivi 
warmoebis ganviTareba da pirvel rigSi am dargebis 
sawarmoebSi investiciebis mimarTva. mrewvelobis, 
soflis meurneobisa da mewarmeobis ganviTarebiT 
amaRldeba qveynis ekonomikuri done da mosaxleobis 
keTildReoba.  

 
inoinoinoinovavavavaciaciaciacia    dadadada    teqteqteqteqnonononolololologigigigiuuuuriririri    sissississistetetetememememebisbisbisbis    
                                        ganganganganviviviviTaTaTaTarerererebabababa 

teqnologiuri sistemebis ganviTarebisaTvis au-
cileblobas warmoadgens inovaciebis Seqna da gamoye-
neba. inovacia – esaa sazogadoebis moTxovnebis dakma-
yofilebisaTvis axali praqtikuli saSualebis Seq-
mnis, kvlevisa da gavrcelebis RonisZiebaTa erTobli-
oba. inovaciis gamosavlenad aucilebelia teqnikuri 
sistemis SigniT an mis gareT Taviseburi biZgi, rome-
lic SeiZleba gamoixatos ideis, gamogonebis, aRmoCe-
nis saxiT da romelzec SemdgomSi aigeba inovacia. 

inovaciis ganviTarebisaTvis aucilebelia ori 
piroba: 

_ SemoqmedebiTi iniciativa, romelic SeiZleba 
gamoavlinos erTma adamianma, anda avtorTa jgufma an 
organizaciam; 

_ inovaciuri saqmianobidan miRebuli Sedegebis 
gadacemis procesi komerciul garemoSi. 

inovaciisaTvis  damaxasiaTebelia Semdegi niSne-
bi: 

_ inovacias safuZvlad udevs axali samecniero--
teqnikuri ideas; 

_ inovacia ar warmoadgens erTeul movlenas, igi 
cdomilebaTa jaWvia, romelic moicavs periods ideis 
dabadebidan mis komerciul realizaciamde. 

inovaciis danergvis Sedegia bazarze gasvla da 
pirveli komerciuli warmateba. 
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saerTod “inovacia” inglisuri terminia da gaaC-
nia mniSvnelobis farTo speqtri, qarTulad gamoixa-
teba rogorc siaxle, siaxlis Seyvana, siaxlis gata-
reba; teqnologiuri siaxle ki warmoadgens mecnie-
rul da teqnikur codnaze axal damatebas, romliTac 
xdeba bazarze warmatebis miReba. sxva ganmartebiT 
“teqnologiuri siaxleTa gatareba” _ esaa teqnikuri, 
sawarmoo da komerciuli RonisZiebebis erToblioba, 
romlis meSveobiT bazarze xdeba axali an gaumjobe-
sebuli samrewvelo produqciis gamoCena, axali da ga-
umjobesebuli  sawarmoo procesebisa da danadgare-
bis komerciuli gamoyeneba. 

amasTan inglisurenovan samecniero literatura-
Si da misgan Targmnil masalebSi “inovaciiT” gamoixa-
teba erTdroulad axlis rogorc Seqmnis procesi, 
aseve danergvis procesi da aseve misi konkretuli Se-
degebi. amitom Cvens SemTxvevaSi sworad movaxdineT am 
inglisuri terminis gansazRvra ori mimarTulebiT, 
e.i. siaxleTa danergva, Seqmna, warmoeba, kvleva da 
teqnologiur siaxleTa gatareba ki adasturebs am si-
axleebis bazramde miyvanas da komerciuli warmatebis 
miRebas. 

teqnologiuri sistemebi SeiZleba davyoT inova-
ciebis saxeebis mixedviT sam jgufad: 

1.  teqnologiuri sistemebi, romlebic gansxvav-
debian inovaciebis struqturuli maxasiaTeblebiT, 
maT ki ganviTarebis ori gza aqvT: 

a) ganviTarebis evoluciuri gza xorcieldeba 
teqnologiuri procesebis damxmare gadasvlebis avto-
matizaciis an meqanizaciis gziT. Tanac am dros mim-
dinareobs sxvadasxva teqnikuri gadawyvetilebaTa 
Tanmimdevruli danergva, riTac izrdeba Sromis nayo-
fiereba. marTalia am dros izrdeba danadgarebis ra-
odenoba da sirTule. amitomac mcirdeba maTi daner-
gvidan efeqturoba. 

b) ganviTarebis revoluciuri gza uzrunvel-
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yofs Sromis nayofierebis zrdas Sromaze danaxarje-
bis Semcirebisa da Zveli  danadgarebis axliT Sec-
vlis meSveobiT. 

2. teqnologiuri sistemebi, romlebic gansxvavde-
bian inovaciuri cvlilebebis siRrmiTa da masStabu-
robiT. am SemTxvevaSi cvlilebebi ganisazRvreba do-
neebis mixedviT: 

0 done – teqnologiuri sistemis im mdgomareoba-
Si SenarCuneba, rac aucilebelia gamosaSvebi produq-
ciis xarisxis uzrunvelsayofad. 

I done – produqciis gamoSvebis raodenobrivi 
cvlileba. 

II done – teqnologiuri procesis organizaciu-
li struqturis cvlileba. 

III done – cvlilebebi, dakavSirebuli mTeli teq-
nologiuri procesis mTlian SecvlasTan. 

IV done – cvlilebebi, dakavSirebuli gamosaSve-
bi produqciis axal variantTan. 

V done – cvlilebebi, dakavSirebuli gamosaSvebi 
produqciis axal TaobasTan. 

VI done – cvlilebebi, dakavSirebuli gamosaSve-
bi produqciis principulad axal saxesTan. 

VII done – cvlilebebi, dakavSirebuli gamosaSve-
bi produqciis axal klasTan. 

3. jgufs miekuTvneba teqnologiuri sistemebi, 
romlebic gansxvavdebian sazogadoebis an warmoebis 
calkeul sferoebSi mimdinare cvlilebebiT; kerZod: 
nakeTobaTa konstruqciebSi cvlilebebi, nakeTobis 
warmoebis procesSi teqnologiuri cvlilebebi, sa-
warmoTa organizaciul struqturebSi warmoebiTi 
cvlilebebi, sazogadoebaSi ekonomikuri cvlilebebi 
(privatizacia, fasiani qaRaldebi da sxva), sazogadoe-
baSi socialuri cvlilebebi (kerZo sapensio fondebi, 
safinanso institutebi), savaWro-safinanso cvlilebe-
bi da sxva. 

 



 

  71 

 

 

 
3.43.43.43.4    teqteqteqteqnonononolololologigigigiuuuuriririri    sissississistttteeeememememebisbisbisbis    ganganganganviviviviTaTaTaTarerererebisbisbisbis    
momomomodedededelelelelebi.bi.bi.bi.    
 
sazogadoebaSi mudmivad icvleba moTxovnebi da 

teqnologiebis ganviTarebisaTvis didi mniSvneloba 
eniWeba Semdegi RonisZiebebis gatarebas: 

a) mecnierebisa da teqnikis ganviTarebis msvle-
lobis gaanalizeba da ganviTarebis periodulobisa 
da kanonzomierebis gansazRvra; 

b) inovaciebis sxvadasxva saxeebis ganviTarebis 
erTmaneTTan Sesabamisobis dadgenis drois gansazR-
vra; 

g) teqnologiuri sistemebis ganviTarebis grZel-
vadiani da moklevadiani modelebis erTmaneTTan da-
kavSireba da Semdgomi teqnologiuri ganviTarebis 
prognozirebis SesaZleblobis gansazRvra. 

saerTod miRebulia, rom inovaciebis sxvadasxva 
saxis modelebis saSualo vadiani analizi tardeba 
20-25 wlian periodSi, rac gvaZlevs saSualebas gan-
vsazRvroT sxvadasxva saxis inovaciebis arsebobis 
droiTi sidide mocemul periodSi masze moTxovnis 
warmoSobidan _ bazridan mis wasvlamde. 

grZelvadiani modelis saxiT gamoviyenoT rusi 
mecnieris n. kondratievis mier Seqmnili Teoria e.w. 
“grZeli talRebisa”, romelic aRwers sazogadoebis 
ganviTarebas 40-50 wliani periodulobiT: 

* pirveli talRa (1770-1830 ww) – orTqlis manqani-
sa da saqsovi Carxebis Seqmna. 

* meore talRa (1830-1880 ww) – rkinigzebis gamoCe-
na da manqanaTmSeneblobis procesebis meqanizacia. 

* mesame talRa (1880-1930 ww) – eleqtroZravebis, 
avtomobilebis, sawarmoo procesebis avtomatizaciis 
saSualebebis gamoCena. 

* meoTxe talRa (1930-1980 ww) – eleqtronikis, 
atomuri energetikis ganviTareba da axali masalebis 
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Seqmna. 
* mexuTe  talRa (1980-2030 ww) – mikroteqtroni-

kis, bioteqnologiebis, kompoziciuri masalebis ganvi-
Tareba. 

evropasa da amerikaSi teqnologiebis ganviTare-
bas gamoxataven samrewvelo revoluciebis saxelwode-
biT. am periodebSi sazogadoeba da mrewveloba safuZ-
vlianad icvleboda, rac xdeboda teqnologiebis 
swrafi cvlilebiT. 

pirveli periodi cnobilia rogorc “samrewvelo 
revoluciad” da igi exeba mrewvelobis ganviTarebas 
did britaneTSi 1750-1850 ww. periodSi. amis Semdeg iq-
na gamogonebuli manqanebi, romlebic muSaobdnen or-
Tqlze da wyalze, romlebmac saSualeba misca ewar-
moebinaT saqoneli gacilebiT iafad. cxovrebis saSua-
lo done gaizarda mniSvnelovnad. 

meore revolucia daiwyo XX saukunis naxevarSi 
da igi metwilad damokidebulia mecnierebis miRweveb-
ze, rac dResac grZeldeba. am revoluciis Sedegebi 
Cvens irgvlivaa _ Tanamedrove samkurnalo saSuale-
bebi, genetikuri manipulaciebi, kavSirgabmuloba, 
energetika, informaciis damuSaveba, robotebi. 

maSin, roca pirveli revolucia ZiriTadad war-
moadgenda damoukidebeli gamomgoneblebis naSroms, 
gamogonebas, meore revolucia dakavSirebulia mraval 
organizaciasTan, romlebsac gaaCniaT msxvili samec-
niero-kvleviTi da sakonstruqtoro ganyofilebebi. 
TavisTavad cxadia es kvlevebi mimdinareobs mZafr 
konkurentul pirobebSi. amasTan nebismieri teqnolo-
giuri cvlileba dakanonebulia normatiuli statu-
siT da igi warmoadgens qveynis, firmis an kerZo ga-
momgoneblebis sakuTrebas. me-2 sqemaze mocemulia 
teqnologiuri siaxlis Seqmnis mimdinareoba dawyebu-
li kvlevidan bazarze gatanamde periodSi. 



 

  73 

 

 

 
                sqema 2. 
    
    
    

nednednednedleleleleuuuuli,li,li,li,    mimimimisisisisi    klaklaklaklasisisisififififikakakakaciaciaciacia    dadadada    brunbrunbrunbrunvavavava    
bubububunenenenebabababaSi.Si.Si.Si. 

sxvadasxva teqnologiebSi mravlad gamoiyeneba 
mravali saxis nedleuli. zogi teqnologia axdens 
mis mopovebas, sxva mis gadamuSavebas, danarCeni ki mis 
gamoyenebas rogorc resursisa produqciaTa warmoebi-
saTvis. 

nedleulis saxeze da mis gamoyenebaze damokide-
bulia teqnologiis saxeoba, misi ganviTarebis safe-
xuri da struqtura. 

saerTod teqnologiis ganviTarebis done uSua-
lodaa dakavSirebuli nedleulze. nedleuli es aris 
masala (Tixebi, qviSebi, madneuli, qsovili, bamba, ti-
lo, abreSumi), romlis mopovebaze an warmoebaze ukve 
daxarjulia Sroma. sawyisi nedleulis an masalebis 

teqnteqnteqnteqnologiuriologiuriologiuriologiuri    
SesaZleblobaSesaZleblobaSesaZleblobaSesaZlebloba    

mecnierulimecnierulimecnierulimecnieruli    
        kvlevakvlevakvlevakvleva    

ideaideaideaidea    koncefciakoncefciakoncefciakoncefcia    
    proeqtisproeqtisproeqtisproeqtis    
damuSavebadamuSavebadamuSavebadamuSaveba    

warmoebawarmoebawarmoebawarmoeba    

potenciuripotenciuripotenciuripotenciuri    
        bazaribazaribazaribazari    

sazogadoebrivisazogadoebrivisazogadoebrivisazogadoebrivi    
        moTxovnebimoTxovnebimoTxovnebimoTxovnebi    

gasaRebisgasaRebisgasaRebisgasaRebis    
servisiservisiservisiservisi    
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nawils, romlebic ukve aRar SeiZleba gamoyenebul iq-
nas dagegmili produqciis sawarmoeblad (maTi ara-
sakmarisi Tvisebebis gamo), ewodebaT narCenebi. es nar-
Cenebi SeiZleba gamoyenebul iqnas sxva produqciis 
sawarmoeblad sawyisi nedleulis saxiT rogorc ima-
ve sawarmoSi, aseve SeiZleba realizebul iqnas meora-
di nedleulis saxiT. narCenebi sxvaa _ danakargebi ki 
sxva. 

TviT danakargebi – esaa sawyisi nedleulis an 
masalis raodenoba, romelic daubruneblad ikargeba 
produqciis warmoebis procesSi. bunebaSi arsebuli 
yvela nedleuli iyofa jgufebad warmoSobis da Se-
madgenlobis mixedviT. es jgufebi urTierTdakavSire-
bulebi arian da qmnian nedleulis Tavisebur brunvas 
rogorc mrewvelobaSi, aseve sxva dargebSi. naxaz 3-ze 
mocemulia nedleulis wrebrunva. 

aRsaniSnavia, rom XX saukunidan moyolebuli 
ganviTarebuli qveynebi awydebian nedleulis resurse-
bis deficits, ramac Seanela teqnologiebis ganviTa-
reba mompovebel da gadamamuSavebel dargebSi. 

amitom daiwyo iseTi teqnologiebis ganviTareba, 
romelTa meSveobiT iqmneba axali kompoziciuri masa-
lebi bunebrivi da xelovnuri nedleulis gamoyene-
biT. erTi warmoebis narCenebi  SeiZleba iyos resursi 
sxva warmoebisaTvis. 
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nax. 3 

    
    

zemzemzemzemtkitkitkitkicececece    bebebebetotototonininini    ––––    memememesasasasamemememe    aTasaTasaTasaTaswlewlewlewleuuuulislislislis    
    mamamamasasasasala.la.la.la.    

betonis xangrZlivobas gaaCnia didi ekonomiuri 
mniSvneloba. xangrZlivobis miRweva iTvleba mniSvne-
lovan wvlilad nebismieri qveynis ekonomikaSi, radga-
nac igi mniSvnelovnad zrdis xarjebis efeqturobas 
nagebobebis remontsa da  rekonstruqciaze. 

 axali Taobis betons gaaCnia didi simtkice, xan-
grZlivoba da moqniloba. cnobilia, rom gzebis, Seno-
bebis, koleqtorebis da xidebis mSenebloba SeuZlebe-
lia  betonis gareSe. Cveulebriv betonze aTmagad 
mtkice betoniT mSeneblebi gegmaven naxevarkilomet-
riani simaRlis caTambjenebis mSeneblobas. aseTi be-
toniT iqmneba konstruqciebi, romlebic ar iSleba mi-
wisZvrisas _ igi mxolod iRuneba da gzebis eqsplua-
tacia remontis gareSe SesaZlebelia 50-60 wlis gan-
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mavlobaSi. 
saeqsperto monacemebiT Semdgomi 20 wlis ganmav-

lobaSi msoflioSi saWiro iqneba trilion dolaram-
de kapdabandebebis gaweva betonis konstruqciebis re-
montsa da gaumjobesebaze, rac Tavis mxriv urTulesi 
amocanaa da yvela qveynis gadasawyvetia. am mizniT da-
muSavebulia ramdenime teqnologia. kerZod, mikrobza-
rebis analizisaTvis betonSi gamoiyeneba lazeruli 
hologramebi da eleqtronuli mikroskopebi, xolo 
betonis Rrma zondirebisaTvis – birTvuli magnituri 
rezonansis danadgarebi. 

betoni warmoadgens wylis, qviSis, xreSisa da 
Semwebebeli masalis  naerTs. cementi ki miiReba daf-
Svnili kirisa da Tixisagan. sveli betonis naerTi 
moqnilia, plastikuria da masTan muSaoba advilia. 
gamSrali betoni mtkice xdeba, rogorc qva. mtkice  
da iafi betoni gamoiyeneba as welze meti xnis ganmav-
lobaSi. 

betonis erT mniSvnelovan uaryofiT mxares war-
moadgens misi foriseburi struqtura. cementisa da 
wylis qimiuri SeerTebis  Sedegad warmoiqmneba uam-
ravi umciresi sicariele _ TiTqmis  asjer naklebi, 
vidre adamianis Tmaa. es sicarieleebi TandaTanobiT 
izrdeba da iwyeba bzarebis gaCena, wylis dagrovebiT 
yinvebis dros farTovdeba da skdeba betoni. amerike-
li mecnierebis mier moxerxda betonis forebidan 
wylis gamodevna, gamoiyenes ra amisaTvis organuli 
da naxSirbad Semadgeneli naerTebi, romlebsac uwo-
deben plastifikatorebs. isini amcireben wylis Semad-
genlobas betonSi misi moqmedebis SenarCunebiT gamag-
rebis stadiis dasawyisSi. amiT forovani struqtura 
xdeba Txeli. amis garda betonis xsnarSi SehyavT mi-
neraluri nivTierebebis naerTebi _ mtkice miniseburi 
masala, riTac xdeba darCenili sicarieleebis amovse-
ba da miiReba nebismieri simtkicis betoni. ukve miRe-
bulia betoni, romlis simtkice SekumSvaze gaizarda 
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210-dan 1400 kg/sm2-mde da igi uZlebs did datvirTvebs. 
arsebulTan SedarebiT moqnili betonis gasake-

Teblad mecnierebma xsnars daumates minis, foladis 
an plastikis grZeli wvrili boWkoebi, romlebic spo-
ben mikrobzarebs. 

dRevandel pirobebSi mecnierebi muSaoben axali 
hibriduli betonis Sesaqmnelad, romelic Seicavs po-
limerebs (maTi molekulebi Sedgebian didi raodeno-
bis ganmeorebadi rgolebisagan). polimerebi aris bu-
nebrivi (mag. cilebi) da sinTezuri  (mag. neiloni). 
sinTezurma polimerebma axal cements misces mniSvne-
lovani Tviseba _ masSi praqtikulad ar aris forebi. 

aseTi masala gansakuTrebul  gamoyenebas hpovebs 
hidroteqnikur mSeneblobaSi, kerZod hesebis kaSxale-
bis, nagebobebis, arxebis mSeneblobisas. 

 
nednednednedleleleleuuuulislislislis    gagagagadadadadamumumumuSaSaSaSavevevevebisbisbisbis    mamamamaRalRalRalRal    

temtemtemtempepepeperarararatutututuririririaaaanininini    teqteqteqteqnonononolololologigigigieeeebi.bi.bi.bi.        
XX saukunis dasawyisSi daiwyo metalurgiaSi 

progresuli teqnologiebis  ganviTareba. es ganpiro-
bebuli iyo sami ZiriTadi faqtoriT: metalurgiuli 
produqciis miRebis tradiciuli meTodebis gamoyene-
bisas rCeboda didi raodenobis liTonis narCenebi, 
saTbobisa da nedleulis resursebis SezRuduli ra-
odenoba. 

metalurgiul mrewvelobaSi maRal temperaturia-
ni procesi iyofa Semdeg etapebad: 

a) rkinis madnis koncentralebidan Tujis gamod-
noba; 

b)  Tujisagan foladis gamodnoba; 
g) gamdnari liTonisagan mza nakeTobebis Camos-

xma, glinva da tvifvra. 
arsebobs rkinis madnisagan Tujis gamodnobis 

domenuri procesi, xolo Tujisagan foladis gamod-
noba xdeba martenuli meTodiT. Txevadi liTonebisa-
gan nakeTobebis miRebis  uZveles meTods warmoadgens 
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Camosxma miwaSi. es meTodi naklebad ekonomiuria da 
arazusti. igi moiTxovs sxmulis damatebiT damuSave-
bas. mrewvelobaSi arsebobs Camosxmis 50-ze meti saxe, 
maTgan oTxi ZiriTadia:  

1. “miwaSi” Camosxma da Camosxma garsul formaSi, 
romelTac amzadeben cxeli modeluri aRWurvilobiT 
Termoreaqtiuli xsnarebis gamoyenebiT. 

2. Camosxma Znel dnobadi liTonis gasaxsnel li-
Tonur formaSi da centridanuli Camosxma. es gamoi-
yeneba milebisa da sxva simetriuli nakeTobebis war-
moebisas. 

3. Camosxma wnevis qveS, gamoiyeneba zusti da mci-
re zomebis nakeTobebis Camosasxmelad feradi liTo-
nebisa da Senadnobebisagan. 

4. gamodnobili modelebis mixedviT Camosxma 
xorcieldeba advilad dnobadi masalisagan damzade-
buli modelebis meSveobiT, romelic Semdgom daifa-
reba Termoreaqtiuli keramikuli xsnariT. Semdeg mo-
dels axureben da adnoben Siga Semadgenlobas, ris 
Semdegac igi SeiZleba gamoyenebuli iqnas Camosas-
xmel formad. 

foladisa da SenadnobTa markas ganasxvaveben 
ori niSnis mixedviT: 

1) naxSirbadis Semadgenlobis procentiT; 
2) legirebuli elementebis Semadgenlobis pro-

centiT. 
arsebobs foladis Semdegi markebi: 
_ dabal naxSirbadiani foladi (mag. foladi 3), 

cifri gviCvenebs naxSirbadis Semadgenlobas folad-
Si); 

_ naxSirbadiani foladi (mag. foladi 45), cifri 
gviCvenebs naxSirbadis Semadgenlobas foladSi pro-
centis mesamedi  nawiliT); 

_ naxSirbadiani  sainstrumento (saiaraRo”) fo-

ladi (mag. foladi У10. «У» niSnavs naxSirbadiani fo-
ladi, xolo cifri procentis meaTedi “nawili”); 
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_ legirebuli sainstrumento foladi (mag. 9XHЗ. 
«X» niSnavs qromis Semadgenlobas 1%-ze naklebi ode-
nobiT; HH– nikelis Semadgenloba 3%-is odenobiT); 

_ maRal legirebuli foladi (mag. foladi 
20Х3Н18К8.  o3-niSnavs qromis 3% Semadgenlobas, H18-ni-

kelis Semadgenlobas 18%-s da K8-kobaltis 8%-s Semadgen-
lobiT).  



 

  80 

 

 

TaTaTaTavivivivi    IV.IV.IV.IV.    saTsaTsaTsaTbobbobbobbob----enenenengrgegrgegrgegrgetitititikukukukulililili    komkomkomkompleqpleqpleqpleqsissississis    

samsamsamsamrewrewrewrewvevevevelolololo    teqteqteqteqnonononolololologigigigieeeebi.bi.bi.bi.    

 
gasuli saukunis  70-ian wlebSi msoflioSi gan-

viTarda energetikuli krizisi, vinaidan mudmivad iz-
rdeboda mrewvelobaSi energomomsaxureba. 

krizisma axleburad daayena energoresursebis 
racionaluri gamoyenebis sakiTxi. ukve 80-ian wlebSi 
piriqiT mrewvelobaSi energomomsaxureba Semcirda da 
es moxda energiis axali alternatiuli wyaroebis ga-
moyenebiT, axali teqnologiebis  danergviTa da raci-
onaluri gamoyenebis RonisZiebebis gatarebiT. Tana-
medrove  energetikis ganviTarebis mimarTulebebs 
warmoadgens: navTobis Secvla naxSiriTa da gaziT 
(xolo zogierT qveynebSi atomuri energiiT), eleq-
tromomaragebis globaluri qselebis Camoyalibeba da 
energiis aratradiciuli saxeebis ganviTareba. saqar-
Tvelos magaliTze davamatebdiT auracxeli raodeno-
bis hidroresursebis maqsimalurad gamoyeneba da ami-
saTvis axali teqnologiebis danergva. 

 
 

teqteqteqteqnonononolololologigigigiuuuuriririri    sissississistetetetememememebibibibi    dadadada    enerenerenerenergegegegetitititika.ka.ka.ka. 
 
mrewvelobaSi yvela teqnikur Tu teqnologiur 

procesSi mimdinareobs erTi saxis resursis an ener-
giis gardaqmna meore saxeSi, rac Tavis mxriv dakavSi-
rebulia energiis xarjvasTan an gamoyofasTan. 

TviTon energia aucileblad saWiroa rogorc 
teqnikuri da teqnologiuri procesebis warmarTvi-
saTvis,  aseve damxmare operaciebisaTvis (transporti-
reba, SefuTva, daxarisxeba, kontroli). 

mrewvelobaSi gamoiyeneba Semdegi saxis energiebi: 
a) eleqeleqeleqeleqtrutrutrutrulililili energia – energiis umaRlesi saxe, 

romlis transformireba SeiZleba nebismier saxeSi. 
mrewvelobaSi energia gamoiyeneba meqanikuri samuSaoe-
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bis Sesasruleblad (magaliTad liTonebis gasaxureb-
lad maTi fizikur-meqanikuri maxasiaTeblebis Sec-
vlis mizniT (TermodamuSaveba)), specialuri samuSaoe-
bis Casatareblad (eleqtroSeduReba, eleqtrofiziku-
ri da eleqtroqimiuri damuSaveba), Tanamedrove saxis 
energiebSi transformirebisaTvis (lazeruli, plaz-
muri, eleqtronul-sxivuri) da a.S. 

b) TbuTbuTbuTburiririri energia – energiis saxe, romelic miiRe-
ba organuli saTbobis wvis Sedegad. Tburi energia 
SeiZleba gamoyenebul iqnas maRali Tburi tevadobis 
teqnologiuri procesebis Casatareblad (gamodnoba, 
gaSroba); Tbomatareblebis gaxurebisaTvis (orTqli, 
gazi, wyali da a.S.); samrewvelo da sayofacxovrebo 
nagebobebis gasaxureblad da gasaTbobad. 

g) qiqiqiqimimimimiuuuuriririri energia _ energiis Sinagani saxe, rom-
lis transformacia xdeba sxva saxis energiebSi sxva-
dasxva nivTierebebis atomebis, ionebis, molekulebis 
urTierTqmedebis dros. qimiuri energia gamoiyeneba 
galvanur elementebSi, Tujisagan foladis warmoebi-
sas (roca xdeba minaerTebis gamowva JangbadiT Txeva-
di Tujis ganiavebis Sedegad), eleqtroqimiur proce-
sebSi Senadnobebisa da liTonebis damuSavebisas.  

d). atoatoatoatomumumumuriririri energia – energiis saxe, romelic ga-
moiyofa uran236-is gaxleCvis Sedegad. am procesis 
mimdinareobisas warmoiqmneba  didi raodenobis siT-
bo, romlis meSveobiTac xurdeba Tbomatarebeli – 
wyali, romelic Semdgom gadaiqceva orTqlad da as-
rulebs meqanikur energias. atomur energias gaaCnia 
udidesi potenciali, romelic aTeul jer aRemateba 
dedamiwaze arsebul yvela  energowyaros potenci-
als. mag. 1 t uran236 SeuZlia awarmoos imdeni energia, 
ramdenic iqneboda miRebuli 300 aTasi tona naxSiris 
dawvis Sedegad. 
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4.1.4.1.4.1.4.1.    ororororgagagaganunununulililili    saTsaTsaTsaTbobobobobisbisbisbis    sasasasaxexexexeeeeebisbisbisbis    dadadadamumumumuSaSaSaSavevevevebabababa    
    
dResdReobiT sazogadoebaSi mimdinareobs orga-

nuli nivTierebebis saTbobad gamoyenebis Semcirebis 
tendencia. organuli saTbobi aris bunebrivi da gamo-
iyeneba organuli sinTezis teqnologiur procesebSi. 
organuli saTbobis saxeebs warmoadgens: 

a) naxSiri – Savi minerali, romelic ZiriTadad 
Sedgeba naxSirbadisagan (igi warmoiqmneba mcenareuli 
narCenebisagan haeris ukmarisobis, didi wnevisa da 
temperaturis pirobebSi); 

b) torfi (Seicavs 50-60% naxSirbadsa da aseve 
naxSirwylebs, Jangbads da gogird Semadgenel naer-
Tebs); 

g) navTobi (sxvadasxva naxSirwyalbadebisa da fi-
sovani nivTierebebis narevia). 

navTobi imyofeba miwaSi myar Sreebs Soris, ro-
melTac uwodeben  navTobis satyuaras. igi SeiZleba 
iyos naTeli gamWvirvale siTxe (qarTuli, aRmosav-
leT cimbiris, dubais da baqos navTobsabadoebidan 
amoqaCuli navTobi) an mZime Savi fisovani substancia 
(yazaxeTis, tiumenis navTobi). 

d) bunebrivi gazi – naxSirwyalbadebis  Senaer-
Tebis narevi igi dabali molekuluri wonis mqonea. 
warmoadgens mdidar qimiur nedleuls da misgan SeiZ-
leba miRebuli iqnas sxvadasxva saxis navTobproduq-
ti. ufro msubuqi naxSirwyalbadebis nedleulisagan 
miiReba mZime fraqciebi, magaliTad, gazi  navTobi 

 koqsi grafiti  almasi   organuli 
warmoSobis minerali, romlis kristalebs aqvs mra-
valkuTxas forma. 

organuli siTbo Semcveli saTbobis gadamuSave-
bis yvela maRal temperaturuli procesebi dayofi-
lia sam jgufad: 

pipipipirorororolilililizizizizi – anu “cecxliT daSla” (romelic 
xorcieldeba haeris miwodebis gareSe da organuli 
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struqturis  daSla xdeba sam Semadgenelad: myar, 
Txevad da gazisebur produqtebad); 

gagagagazizizizififififikakakakaciaciaciacia – myari an Txevadi saTbobis gardaq-
mna sawvav gazad (gazifikacia mimdinareobs specia-
lur aparatebSi _ gazgeneratorebSi da miwisqveSa bu-
nebriv fosoebSi); 

hidhidhidhidririririrerererebabababa – Txevadi saTbobis gamdidreba wyal-
badiT (romlis warmoeba xdeba maRali wnevisa da tem-
peraturis dros da amaRlebs saTbobis TboSemcvelo-
bis Tvisebebs). 

metad sainteresoa navTobis gadamuSavebis teqno-
logia, romlis saxeebi icvleboda saukuneebis man-
Zilze. navTobisagan navTobproduqtis  sxvadasxva sa-
xis miReba SeiZleba nedli navTobis sxvadasxva tempe-
raturiT gaxurebis Sedegad. rac maRalia nedli saT-
bobis TboSemcveloba, miT naklebi temperaturiTaa  
SesaZlebeli misi gamoyeneba. cnobilia, rom Soreul 
warsulSi saqarTveloSi navTobisagan miRebul pro-
duqts iyenebdnen samkurnalod, sxvadasxva sayofacx-
ovrebo problemebis mosagvareblad. isic cnobilia, 
rom amerikaSi XIX saukunis bolos da XX saukunis 
dasawyisSi navTobproduqti iyideboda  afTiaqebSi 
boTlebSi Camosxmuli saxiT. mas Semdeg, rac mecnie-
rebma moaxerxes navTobis gaxleCa, gamogonebuli iqna 
dizelisa da Sigawvis Zravebi, ganviTarda da ayvavda 
saavtomobilo mrewveloba. 

ukanaskneli ormocdaaTi wlis ganmavlobaSi nav-
Tobi warmoadgens struqturul saqonels da  misi ga-
moyeneba xdeba ekonomiurad. es aris metad Zvirfasi 
nedleuli. sqemaze naCvenebia nedli navTobis maRal 
temperaturuli gadamuSavebis teqnologia 
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navTobinavTobinavTobinavTobi
nedlinedlinedlinedli

C
0

350

C
0

140140140140    benzinibenzinibenzinibenzini

CCCC0180180180180    ligroiniligroiniligroiniligroini

CCCC0350350350350    discialuridiscialuridiscialuridiscialuri
sawvavi,sawvavi,sawvavi,sawvavi,    

dizelisdizelisdizelisdizelissoliarulisoliarulisoliarulisoliaruli−

CCCC0240240240240navTinavTinavTinavTisvetisvetisvetisveti
iisiisiisiisreqtifikacreqtifikacreqtifikacreqtifikac

mazuTimazuTimazuTimazuTi

      nedli navTobis 3500C-mde gaxurebisas yvela msu-
buqi naxSirwyalbadebi gadadis gazisebur mdgomareo-
baSi, xolo reqtifikaciis svetis sxvadasxva donis 
gavlisas xdeba dayofa da sxvadasxva fraqciuli Se-
madgenlobis Txevad saTbobad gardaqmna.  

gazuri – didi molekuluri masis mqone naxSir-
wyalbadis narevi, warmoadgens navTobis pirveladi 
gamoxdis narCens da SeiZleba gamoyenebul iqnas Sem-
dgomi gadamuSavebisaTvis, risTvisac arsebobs sauke-
Teso xarisxis teqnologiuri da Sesabamisi teqnika. 

organuli saTbobis gadamuSavebisa da gamoyene-
bis teqnologiebi sazogadoebas uqmnian zogi qveyni-
saTvis gadawyvetili, xolo zogierTisaTvis ki gada-
uwyvet problemas, rasac SeuZlia isini katastrofam-
de  miiyvanon. es aris  enerenerenerenergegegegetitititikiskiskiskis    ekoekoekoekolololologigigigiuuuuriririri    probprobprobprob----
lelelelememememebi.bi.bi.bi.  am problemebis wyaroebia: 

_ Tboeleqtrosadgurebi da saqvabeebi; 
_ navTobqimiuri da koksqimiuri warmoeba; 
_ saavtomobilo transportis gamonabolqvi gaze-

bi; 
_ Tbouzrunvelyofis avtonomiuri sistemebi. 
Tanamedrove saqarTvelo (ise rogorc msoflios 
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danarCeni 30-mde qveyana) imyofeba gardamavali ekono-
mikis  pirobebSi, mimdinareobs qveynis ekonomikis ga-
dayvana sabazro ekonomikaze da xdeba qveynisaTvis 
strategiuli dargebis ganviTareba. Sesabamisad qveya-
naSi didia eleqtroenergiis danaxarjebi, Tanac ar 
mimdinareobs amofrqveuli gazebis winaswari specia-
luri damuSaveba da wmenda. am amofrqvevebis Sesamci-
reblad da ekologiuri mdgomareobis gasaumjobeseb-
lad mraval qveyanaSi gamoiyeneben Sesabamis teqnolo-
giebs, rogoricaa: 

_ mxuTavi gazis CO -s Jangva naxSirorJang 
2

CO  

gazamde; 
_ naxSirwyalbadis Jangva naxSirorJang gazamde 

da wylamde 

_ OHCOOCH
222

++++→→→→++++ ; 

_ gogirdis SemadgenlobaTa wyalTan urTierTo-
bebisas vRebulobT gogirdmJavas 

4222
SOHOHSO →→→→++++ ; 

_ azotis SemadgenlobaTa urTierTobebi wyalTan 
gvaZlevs azotis mJavas 

322
HNOOHNO →→→→++++ ; 

_ meqanikuri filtraciiT murisa da widis uti-
lizacia (gamoiyeneba energetikuli resursebis narCe-
nebis gadamuSavebis teqnologiebi).  

mecnierebis ganviTareba da teqnikuri amaRleba 
xels uwyobs teqnologiebis uwyvetad ganaxlebas. 
teqnologiebis  cvlilebas ki xels uwyobs sazoga-
doebis ganaTlebis donis amaRleba da xelSewyoba 
ideebis praqtikul mniSvnelobamde misayvanad.  

samrewvelo teqnologiebis ganviTarebis tenden-
ciebSi gamokveTilia sami ZiriTadi mimarTuleba: 

a) uwyvet sawarmoo procesebze gadasvla, ro-
gorc ekonomiuri da efeqturi;   

b) uwyveti (Caketili) unarCeno teqnologiuri 
procesebis danergva, radganac isini ufro neitra-
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lurni arian ekologiurad; 
g) mecnierebad tevadi teqnologiebisa da darge-

bis wilis gazrda, ramdenadac isini naklebad energo-
tevadi arian  da amasTan prioritetuli. 

am mimarTulebebidan gamomdinare gamogvaqvs ase-
Ti daskvna: 

dRevandel pirobebSi ganviTarebul qveynebSi 
teqnologia ukve  warmoadgens produqts da aris ba-
zarze konkurenciis subieqti. 

igi TviTon Sedgeba aseve sami damoukidebeli 
produqtisagan: a) materialuri, b) energetikuli da g) 
inteleqtualuri da saintereso mignebisagan. 

im sazogadoebaSi (qveyanaSi), sadac moixmareba 
didi raodenobis materialuri produqcia da energia, 
xolo ekonomikuri zrda dabalia, dabalia  inteleq-
tualuri potenciali da piriqiT. 

aseT SemTxvevaSi Tanamedrove teqnologia ukve 
SegviZlia ganvixiloT, rogorc bioenergetikuli sis-
tema, romelSic nedleulisa da masalebis danaxarje-
bi moiTxovs energiis damatebiT warmoebas, xolo in-
teleqtualuri produqciis warmoeba ki iwvevs energi-
is xarjebis Semcirebas da Sesabamisad naklebi rao-
denobis masalebis xarjvas. 

es gantolebebi da dasabuTeba warmoadgens teq-
nologiebis ekonomikuri analizis safuZvels, magali-
Tad saqoneli (romlis materialur produqts warmo-
adgens liToni, saRebavi da sxva), energetikuli pro-
duqcia (eleqtruli, Tburi, meqanikuri) inteleqtua-
luri produqti (konstruqcia, dizaini, warmoebis xer-
xi). 

Tu gaviTvaliswinebT, rom TviT am materialuri, 
energetikuli da inteleqtualuri produqciis warmo-
eba dakavSirebulia sxvadasxva saxis energiasTan da 
“unarCenobis” zomad, ama Tu im teqnologiisa SeiZle-
ba CavTvaloT procesis jamuri entropia, e.i. produq-
tis ideis warmoSobidan mis praqtikul gamoyenebamde 
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energiis gafantvis done. mocemuli formuliT gamoxa-
tulia TiToeuli produqtis gafantvis done: 

                
ipipipipepepepepmpmpmpmp

tptptptp eeeeeeeeeeee
eeee

1111

++
= , 

sadac etp  _ teqnologiuri procesis gafantvis 
done – entropia, 

emp – materialuri produqciis gafantvis 
done – entropia, 

eep – energetikuli produqciis entropia, 
eip – inteleqtualuri produqciis entro-

pia. 
teqnologiebis ekonomikuri analizi sistemuri 

analizis umaRlesi donea, rogorc yvela saxis ener-
giis entropiisa (gafantvis donis) da moqmedebis gare-
moSi harmonizaciisa da optimizaciis kriteriumiT. 

teqnologiebze marTvis process gaaCnia mraval-
mxrivi kavSirebi da rogorc vfiqrobT unda  hqondes 
evristikuli midgoma (mecniereba SemoqmedebiT azrov-
nebaze), romlis ZiriTad maxasiaTeblebs  unda mie-
kuTvnebodes: 

a) im elementebis gansazRvra, romlebic warmoad-
genen sistemaSi sakvanZos da gamoxataven mis mdgoma-
reobas nebismieri dros; 

b) sistemis elementebs Soris mmarTveli zemoqme-
debis informaciuli signalis (brZanebis, faqtis, 
mdgomareobis da a.S.) swrafad gatarebis uzrunvelyo-
fa; 

g) “ukukavSiris” arsebiT obieqtis  axali mdgoma-
reobis Sefasebis SesaZlebloba. 

    
4.2.4.2.4.2.4.2.    enerenerenerenergegegegetitititikukukukulililili    rerereresursursursursesesesebisbisbisbis    gagagagadadadadamumumumuSaSaSaSavevevevebisbisbisbis        
                                maCmaCmaCmaCvevevevenebnebnebneblelelelebibibibi    
    
saqarTvelo mdidaria energetikuli resursebiT, 

metadre hidroresursebiT, magram igi araa uzrunvel-
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yofili energoresursebiT. yvelaze universaluri da 
metad gamoyenebadi energoresursia eleqtroenergia. 
misi moxmarebis reJimis mniSvnelovan maxasiaTebels 
warmoadgens maqsimaluri datvirTvis wliuri gamoye-
nebis saaTebis raodenoba. Semdegi formula asaxavs 
am maxasiaTeblis urTierTobebs sxva maCveneblebTan: 

sTg

maqs

wl

m w
s

e
d ⋅== γ   , 

sadac wle  - eleqtroenergiis wliuri moxmarebaa, 

maqss - energosistemis maqsimaluri simZlavre, 

gγ  - datvirTvis grafikis simWidrovis koefici-

enti, 

sTw - weliwadSi eleqtroenergiis gamoyenebis saa-

Tebis raodenoba. 
nebismieri saqonlis da momsaxurebis warmoebis 

saerTo danaxarjebis moculobaSi mniSvnelovani ad-
gili uWiravs energetikul Semadgenels. amis gamoa, 
rom ganviTarebuli qveynebi didi yuradRebas aqceven 
am maCveneblis sidides da damuSavebuli aqvT energo-
dazogvis politikis principebi, romelTa  Soris aR-
saniSnavia Semdegi: 

eleqtroenergiis gamoyenebis efeqturobaze sa-
xelmwifo zedamxedveloba; 

aucilebeli aRricxva im iuridiuli pirebisa, 
romlebic awarmoeben da realizacias uweven eleq-
troenergias; 

saxelmwifo standartebSi dargebis energetikuli 
efeqturobis maCveneblebis Setana; 

energomoxmarebis danadgarebisa da energetikuli 
resursebis sertificireba; 

eleqtroenergiis momxmareblebis, mimwodeblebisa 
da mwarmoeblebis interesTa Sexameba; 

momxmarebelTa da mwarmoebelTa dainteresebis 
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gazrda eleqtroenergiis ekonomiaze. 
samrewvelo teqnologiis mniSvnelovan mimarTu-

lebas warmoadgens qalaqebis, soflebisa da samrewve-
lo sawarmoTa eleqtromomarageba. misi efeqturobis 
kriteriums warmoadgens energosistemaSi datvirTvis 
gaTanabreba dRe-Ramis ganmavlobaSi, zamTarsa da 
zafxulSi, aseve eleqtroenergiaze tarifebis cvli-
leba dRe-Ramis drois mixedviT. 

saqarTveloSi moqmedebs energozedamxedvelobis 
samsaxuri, romlis saqmianobis erT-erT mimarTulebas 
warmoadgens eleqtro da Tboenergiis racionalur 
gamoyenebaze kontrolis daweseba da marTva. miuxeda-
vad amisa qveyanaSi didia eleqtroenergiis ara racio-
nalurad gamoyenebis magaliTebi. maT Soris: 

saqarTveloSi gamoSvebul produqciaSi didia 
energotevadoba; 

ar arsebobs gamoSvebul produqciaze eleqtroe-
nergiis xarjvis normebi; 

praqtikulad ar gamoiyeneba saTbobis Tanmdevi 
saxeebi, anu aratradiciuli energiebi, riTac mdida-
ria saqarTvelo, maT Soris navTobis gazi, Saxtebis 
meTani, meoradi energoresursebi Tujis gamodnobis 
dros, Termuli wylebis  energia. 

energomoxmarebis gaumjobesebis misaRwev gzebad 
migvaCnia wylis, gazis, eleqtroenergiis xarjis regu-
lireba, energomoxmarebis teqnikur saSualebaTa gaum-
jobeseba. 

 
 
4.34.34.34.3 enerenerenerenergogogogorerereresursursursursesesesebisbisbisbis    memememeoooorarararadidididi    gagagagadadadadamumumumuSaSaSaSavevevevebisbisbisbis    

teqteqteqteqnonononolololologigigigiisisisis    TaTaTaTavivivivisesesesebubububurerererebebebebebi.bi.bi.bi.    
    
narCenebi esaa uSualod warmoqmnis adgilze Seq-

mnili meoradi bunebrivi resursebi, romlebic SeiZ-
leba gamoyenebuli iqnas rogorc nedleuli mrewve-
lobis sxva dargebis sawarmoebSi. toqsikuri (momwam-
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lavi) da saSiSi narCenebi unda iyos ganeitralebuli, 
xolo isini, romelTa gamoyeneba ar SeiZleba iTvleba 
dakargulad. narCenebis klasifikacia xdeba maTi gan-
lagebis mixedviT. samrewvelo da sayofacxovrebo 
narCenebis ganlageba xdeba Semdegi teqnologiiTa da 
moculobiT: 

qimiuri da fizikuri meTodebiT damuSaveba –30%; 
dafla nagavsayrelebze – 10%; 
narCenebis dawva – 6%; 
filtraciis velebze da poligonebze sawyobebSi 

Senaxva –  36%; 
meoradi gamoyeneba – 12%; 
Rrma WaburRilebSi Catumbva - 6%. 
amgvarad narCenebisagan mcire nawili gamoiyeneba, 

darCenili ki iTvleba danakargebad, rac abinZurebs 
garemomcvel garemos. 

 samrewvelo sawarmoebSi nedleulis danakargebi 
urTierTqmedeben atmosferosTan, liTosferosTan da 
saWiro xdeba gasufTavebis specialuri teqnologiebi-
sa da meTodebis gamoyeneba. 

narCenebis klasifikaciis sxva meTods warmoad-
gens maTi mikuTvneba warmoSobis mixedviT (sayofacx-
ovrebo, samrewvelo-teqnologiuri), agregatebis mdgo-
mareobis mixedviT (myari, Txevadi, gaziseburi) da qi-
miuri Semadgenlobis mixedviT (organuli, polimeru-
li, araorganuli). 

msoflioSi dRevandel pirobebSi wvaven saSua-
lod 33% narCenebs, maT Soris: iaponiaSi –26%, germa-
niaSi 34%, SveciaSi 51%, SveicariaSi 75%, ruseTSi 2%. 

sayofacxovrebo narCenebi esaa yofa-cxovrebaSi 
gamoyenebuli qoneba, romlebic warmoiSoba maTi amor-
tizaciis  Sedegad, aq didi problemaa maTi daxaris-
xeba, radganac araliTonebisa da polimerebis danawi-
leba SeuZlebelia. amitom maT wvaven nagavsawvavze da 
qarxnebSi, romlebic awarmoeben eleqtroenergiasa da 
siTbos. 
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samrewvelo narCenebi – esaa naxevarfabrikatebis, 
nedleulis, masalebis naSTebi, rac warmoiqmna pro-
duqciis warmoebis dros da mTlianad an nawilobriv 
dakarges Tavisi sasamsaxuroebo Rirebuleba. manqanaT-
mSeneblobasa da  liTonmSeneblobaSi Savi liTonebis 
danakargi etoleba 20-25%, sasoflo sameurneo gadamu-
Savebis narCenebi Seadgens samrewvelo narCenebis 50%. 

sawarmoo narCenebi – samrewvelo warmoebis nake-
Tobebi, romlebic gamousadegaria gamosayeneblad 
pirdapiri daniSnulebis  mixedviT (manqanebi, danadga-
rebi, iaraRi, samSeneblo, radioaqtiuri, qimiuri, bio-
logiuri masalebi). 

radioaqtiuri narCenebi yvelaze saSiSia kacobri-
obisaTvis, radganac isini ifantebian biosferoSi da 
SeuZliaT moaxdinon genetikuri cvlileba cocxal 
organizmebsa da adamianis ujredebSi. isini aris mya-
ri, Txevadi da gaziseburi. am saxis narCenebis prob-
lemis moxsnaa maTi dafla mniSvnelovan siRrmeze, sa-
dac es SesaZlebelia _ marilis an naxSiris SaxtebSi, 
miwisqveSa TavSesafrebSi, sacavebSi. SeiZleba maTi 
utilizacia. gadamuSavebis teqnologia moicavs Semin-
vas, dacementebas da bitumiT amovsebas. 

atomuri energiis gamoyenebis saerTaSoriso or-
ganizaciis (magate) monacemebiT 2005 wlisaTvis ramde-
nime aTeuli atomuri reaqtorebi unda iyos likvidi-
rebuli. es moiTxovs 100 mln kubur metrs dabal aq-
tiuri radioaqtiuri narCenebisa da 100 aTasi tona ma-
Ral aqtiuri narCenebis gauvnebelyofas.  
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TaTaTaTavivivivi    V.V.V.V.    gagagagadadadadamamamamamumumumuSaSaSaSavevevevebebebebelililili    mrewmrewmrewmrewvevevevelolololobisbisbisbis            

teqteqteqteqnonononolololologigigigieeeebi.bi.bi.bi.    

5.15.15.15.1    manmanmanmanqaqaqaqanaTnaTnaTnaTmSemSemSemSenebnebnebneblolololobisbisbisbis    mrewmrewmrewmrewvevevevelolololobisbisbisbis    dardardardargebgebgebgeb----
SiSiSiSi    teqteqteqteqnonononolololologigigigieeeebisbisbisbis    sissississistetetetememememebi.bi.bi.bi.    

    
mrewveloba aris teqnologiebis rTuli sistema, 

romelic Sedgeba  ramdenime dargisagan. mrewvelobis  
dayofa xdeba: 

* Sromis saganze zemoqmedebis mixedviT _ mompo-
vebeli da damamuSavebel dargebad; 

* ekonomikuri daniSnulebis mixedviT _ warmoe-
bis saSualebebis  warmoeba da moxmarebis produqte-
bis warmoeba; 

*  nedleulis erTgvarovnobisa da gamoSvebuli 
produqciis mixedviT: saTbob-engrgetikuli, navTob-qi-
miuri, qimiur-satyeo, metalurgiuli, manqanaTmSeneb-
loba. 

mrewvelobis sistemis ZiriTad struqturul 
rgols warmoadgens  sawarmo (firma), romelic xasi-
aTdeba 3 ZiriTadi niSniT: 

 _ sawarmoo-teqnikuri da teqnologiuri erTia-
noba; 

 _ administraciul-sameurneo gancalkeveba; 
 _ safinanso-ekonomikuri damoukidebloba.  
sawarmoSi xdeba sawarmoo, socialuri da ekono-

mikuri urTierTobebis realizacia, qveynis ZiriTadi 
SromiTi resursebis koncentracia. igi warmoadgens  
teqnikur-teqnologiur bazas, masSi Tavs iyris finan-
suri saxsrebi. 

sawarmoo organizacia – sawarmo es aris adamia-
nebis, meqanizmebis, masalebisa da sxva resursebis er-
Toblioba, romelic gaerTianebula erTian socialur 
sistemaSi, gaaCnia Tavisi saqmianobis miznad awarmoos 
materialuri sikeTe. 

warmoebis ZiriTadi obieqtia manqana. 
manqana es aris meqanizmi an meqanizmebis erTob-
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lioba, romelic axorcielebs erTi saxis energiis me-
ore saxeSi gardaqmnas, sivrceSi obieqtis  formis an 
misi adgilmdebareobis Secvlas, informaciis  gadamu-
Savebas, Senaxvas an gadacemas. 

arsebobs manqanebis sami klasi: a) Zravebi – esaa 
energiis erTi saxis meore saxed gardamqmneli mowyo-
bilobebi (eleqtruli, hidravlikuri, pnevmaturi;) b) 
warmoebis saSualebebi da transportirebis saSuale-
bebi (Carxebi, Camomsxmeli manqanebi, wnexebi, gadamcemi 
manqanebi, avtomobilebi, saxmeleTo, sazRvao samdina-
ro saaviacio transporti da a.S.); g) mowyobilobebi, 
romlebic axorcieleben informaciis  miRebas, Senax-
vas, gadacemas da gadamuSavebas (yvela sainformacio 
teqnologiebi, da mowyobilobebi – telefonebi, kom-
piuterebi, faqsebi, lokaluri da globaluri qselebi 
da a.S.). 

manqanebs Tavis mxriv an manqanaTa jgufebs, dam-
zadebuls erT sawarmoSi uwodeben nakeTobebs. nake-
Toba ori saxisaa: ZiriTadi warmoebis nakeToba, gan-
kuTvnili ukve  momxmareblebisaTvis sarealizaciod 
da misawodeblad. damxmare warmoebis nakeTobani, 
iwarmoeba sawarmos saWiroebisaTvis (Carxi, instrumen-
ti, teqnologiuri aRWurviloba). TiToeuli nakeToba 
moqmedi standartebis (saerTaSoriso, erovnuli ) Se-
sabamisad iyofa oTx jgufad: 

detali _ esaa (franguli sityva) da niSnavs man-
qanas, meqanizmis, xelsawyos calke Semadgeneli nawi-
li, igi mzaddeba erTsaxa dasaxelebisa da markis ma-
salisagan. 

saamwyobo erTeuli – nakeTobis nawili, romlis 
Semadgeneli elementebi gaerTianebuli unda iyos 
mwarmoeblur sawarmoSi. 

makompleqtebeli nakeToba – orze meti nakeToba, 
SeerTebuli erTmaneTTan da gaaCnia damxmare saerTo 
saeqsploatacio daniSnuleba. amasTan igi warmoadgens 
sxva sawarmoebisaTvis  misawodebel saqonels. 
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kompleqsi – manqana, romelSic Sedis ori an meti 
nakeToba, romlebic araa erTmaneTTan SeerTebuli 
mwarmoebel sawarmoSi, magram gamoiyeneba erTi miznis 
Sesasruleblad (gamomTvleli kompleqsi, damamuSave-
beli centri da a.S.). 

      manqanebi gansxvavdebian xarisxisa da teqni-
kuri donis mixedviT, rac  moicavs:  

      _ Sromisunarianobas, saimedoobas, muSaobis 
resurss; 

      _ eqspluataciis, momsaxurebisa da remon-
tis moxerxebulobas; 

      _ samrewvelo diapazons. 
 

sasasasawarwarwarwarmoomoomoomoo    proproproprocecececesissississis    teqteqteqteqnonononolololologigigigieeeebi.bi.bi.bi.    
 
sawarmoo procesis uzrunvelyofisaTvis aucile-

belia xuTi erTmaneTTan dakavSirebuli elementebis 
urTierToba, rac warmoadgens  sawarmos potencials. 
esenia: 1) ZiriTadi kapitali (ZiriTadi sawarmoo fon-
debi da sabrunavi saxsrebi, inteleqtualuri sakuT-
reba); 2) kvalificiuri kadrebi; 3) energouzrunveyofa; 
4) teqnologia da e) informacia. naxazze naCvenebia ma-
Ti urTierTkavSiri. 

personali
kapitali
ZiriTadi

energiateqnologia

 
sawarmos erT romelime nawilSi Tu xdeba cvli-

leba es  maSinve aisaxeba sxva nawilebSic da zegav-
lenas axdens sawarmos erTiani miznebis miRwevaze. 
swored sawarmos struqturuli erTeulebis urTier-
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TkavSirzea damokidebuli sawarmos miznebis Sesrule-
ba. sawarmoSi moqmedi teqnologiuri procesebis 
struqtura aregulirebs am urTierT kavSirebs mom-
xmareblisaTvis saWiro produqciis miwodebisaTvis. 
TiToeuli sawarmo rogorc sawarmoo procesis erTe-
uli moicavs sam elements: ZiriTad da damxmare war-
moebasa da  momsaxure meurneobas. naxazze mocemulia 
energomanqanaTmSeneblobis sawarmos struqtura, ro-
melic awarmoebs energetikisaTvis saWiro danadga-
rebs, manqanebs, generatorebsa da sxva. 

 

 
(1(1(1(1    ....    ....    ....    6)6)6)6)    (7(7(7(7    ....    ....    ....    10)10)10)10)    (11,12)(11,12)(11,12)(11,12)    

 
 1111. mosamzadebeli  saamqro;                
 2222. meqanikuri saamqro;                      
 3333. amwyobi saamqro;                         
 4444. TermodamuSavebis saamqro; 
 5555. dafarvis dadebis saamqro; 
 6666. SeRebvis saamqro; 
 7777. saiaraRo-instrumentaluri saamqro; 
 8888. saremonto-meqanikuri saamqro;   
 9999. energetikuli meurneoba; 
10101010. mTavari energetikosis ganyofileba; 
11111111. satransporto meurneoba; 
12121212. sasawyobo meurneoba. 
sawarmoebis klasifikacia xdeba warmoebis kate-

goriebis, gamosaSvebi produqciis nomenklaturis (Ca-
monaTvali), stabilurobisa da gamoSvebis  moculo-
bis mixedviT. 

sawarmosawarmosawarmosawarmo    

damxmaredamxmaredamxmaredamxmare    
warmoebawarmoebawarmoebawarmoeba    

ZiriTadiZiriTadiZiriTadiZiriTadi    
warmoebawarmoebawarmoebawarmoeba    

momsaxuremomsaxuremomsaxuremomsaxure    
meurneobameurneobameurneobameurneoba    
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warmoeba xasiaTdeba produqciis gamoSvebis six-
SiriT. seria – yvela nakeTobaa, damzadebuli erTi 
konstruqciuli da teqnologiuri dokumentaciis mi-
xedviT aRniSvnebis cvlilebis gareSe. 

warmoeba seriulobis mixedviT iyofa sam jgu-
fad: erTeuli warmoeba, seriuli warmoeba da masiuri 
warmoeba. 

erTeuli warmoebis dros produqciis moculoba 
Seadgens 10-1000 calamde weliwadSi (TviTmfrinavi, ge-
mi unikaluri saaTebi). 

seriuli warmoeba iyofa mcire seriulad (sadac 
produqciis moculoba 1000 Rn-10000 calamde weliwad-
Si), saSualo  seriulad (moculoba icvleba 10000Rn-
100000 mde cali weliwadSi) da msxvil seriulad (mo-
culoba icvleba asi aTasidan erT milionamde cal 
weliwadSi). 

masiur warmoebaSi warmoebis moculoba aRemateba 
erT milionze meti cals weliwadSi (filaqani, boT-
li da a.S.). 

 
 
5.2.5.2.5.2.5.2.    lilililiToToToTonisnisnisnis    WrisWrisWrisWris    teqteqteqteqnonononolololologigigigieeeebibibibi    mrewmrewmrewmrewvevevevelolololobabababa----
Si.Si.Si.Si.    
 
liTonebis Wris mniSvneloba didia mrewveloba-

Si, gansakuTrebiT mis damamuSavebel dargebSi, ker-
Zod manqanaTmSeneblobis kompleqsSi. am operaciiT 
xdeba nakeTobebis, namzadis anda winaswar damuSavebu-
li detalis damuSaveba maTTvis programiT gaTvalis-
winebuli formis, zomebisa da zedapiris  xarisxis 
misacemad. liTonebis Wra yvelaze ekonomiuri xerxia 
liTonuri nawilebis misaRebad erTeul damuSavebul 
zedapirze energiis danaxarjebis mixedviT. 

liTonebis Wris teqnologiebSi gansakuTrebulia 
saWreli iaraRi da misi damzadebisa da gamoyenebis 
teqnologiebi. maszea damokidebuli namzadisa da na-
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keTobaTa xarisxis done. 
manqanaTmSenebeli mrewvelobis ekonomika damya-

rebulia sam ZiriTad parametrze: sizuste, mwarmoeb-
loba da ekonomiuroba. liTondamuSavebaSi sizuste 
ganisazRvreba nawilebis (detalebis) aucilebeli pa-
rametrebis uzrunvelyofiT am detalebze dadgenili 
daSvebebis sazRvrebSi.  

ZiriTad parametrebs, romlebic aucileblad un-
da iyos uzrunvelyofili, miekuTvneba: xazovani zome-
bis sizuste, detalis formis sizuste, zedapiris fe-
nis xorklianoba, zedapirTa ganawilebis sizuste, 
romlebic erTmaneTTan urTierT dakavSirebuli arian. 

liTonebis damuSaveba WriT xorcieldeba oTxi 
jgufis liTonmWreli Carxebis meSveobiT. amis Sesaba-
misad gamoiyeneba damuSavebis meTodebis saxeebi. Ti-
Toeuli jgufi ganisazRvreba mbrunavi da moZraobaTa 
SeTanxmebiT: saxarato, sarando, saRaro da saxexi. 
Carxebis jgufebis gamoyenebis struqtura Sedgeba  
Semdegi proporciiT: saxarato _ 50%, sarando _ 5%, 
saRaravi _ 25%, saxexi _ 20%. amis Sesabamisad arse-
bobs liTonebis WriT damuSaveba  saRaravi xerxiT, 
sarandavi xerxiT, saxarato xerxiT da saxexi xerxiT.  

mecnierebisa da teqnikis ganviTarebis Sedegad 
liTonebis WriT damuSaveba gamdidrda mravali axali 
teqnologiiT. amas aseve xeli Seuwyo teqnologiuri 
procesebis avtomatizaciam, ramac saSualeba  misca 
gamoeyenebinaT mraval funqciuri da mraval Carxiani 
operaciebi,  warmadobis, siCqaris, xarisxis, moqnilo-
bis gasazrdelad da paralelurad damuSavebuli de-
talebis nomenklaturis Sesamcireblad. 

warmadobis gazrdis perspeqtiul amocanas mie-
kuTvneba moqnili sawarmoo ujredebi. esaa WriT li-
Tonebis damuSavebis procesebis  avtomatizaciis yve-
laze optimaluri struqtura. igi zrdis warmadobas 
10-jer.  

 



 

  98 

 

 

 
progprogprogprogrerereresusususulililili    teqteqteqteqnonononolololologigigigieeeebibibibi    dadadadamamamamamumumumuSaSaSaSavevevevebelbelbelbel    mrewmrewmrewmrewveveveve----
lolololobabababaSi.Si.Si.Si.    
 
progresuli teqnologiebis ganviTareba meta-

lurgiaSi dakavSirebulia sam faqtorTan: 
a) metalurgiaSi namzadis miRebis meTodebis 

progresuloba gansazRvravs mTeli teqnologiuri 
procesis progresulobas. 

b) maRal temperaturiani procesebis Seswavla 
gansazRvravs liTonebis WriT damuSavebasa da Termi-
uli damuSavebis ufro efeqtur meTodebs. 

g) metalurgiuli manqanaTmSeneblobis dargi 
warmoadgens yvelaze konkurentunarians msoflioSi. 
erT-erT ufro progresul meTods metalurgiaSi war-
moadgens liTonis Camosxma wnevis qveS liTonur 
formebSi. 

am meTodis upiratesobaa is, rom liTonur for-
mebs gaaCniaT maRali Tbogamtaroba, rac uzrunvel-
yofs Txevadi liTonis kristalizaciis siCqaris gaz-
rdasa da amaRlebs Camosxmis xarisxs. 

wnevis qveS liTonebis Camosxmis meTodi gamoiye-
neba Senadnobisagan nakeTobis misaRebad dnobis Seda-
rebiT dabali temperaturis meSveobiT (aluminis Se-
nadnobi). am dros miRebuli detalebi praqtikulad 
ar saWiroebs  damatebiT damuSavebas riTac meTodi 
uzrunvelyofs  procesis ekonomiurobas da  minimu-
mamde dahyavs liTonis danakargebi. 

uwyveti Camosxma da liTonebis glinvis teqno-
logia Semovida XX  saukunis 30-ian wlebSi, ramac aa-
maRla sizuste da Seamcira liTonis danakargebi. me-
Todis upiratesobani gamoixateba maCveneblebiT: 

_ liTonebis kargva Seadgens 2-4%; 
_ nakeTobis damzadebis TviTRirebuleba mcirde-

ba 30-40%; 
_ warmadobis izrdeba 3-4 jer; 
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_ miRebuli liTonis simtkice izrdeba 50%-mde 
swrafi kristalizaciis Sedegad. 

uwyveti glinvis meTodi gamoiyeneba masiuri war-
moebisaTvis, rodesac saWiroa didi raodenobis nake-
Tobis warmoeba. 

Txevadi glinvis meTodi gamoiyeneba saSualo se-
riul warmoebaSi. 

Txevadi tvifvris meTodi ki mcire seriul war-

moebaSi, ZiriTadad gamoyeneba 0,5÷2,5 mm sisqis liTo-
nuri firis misaRebad. warmadoba Seadgens  12 t/sT-Si. 
didi siCqariT glinvisa da intensiuri gaciebiT SeiZ-
leba  miviRoT “liTonuri mina”, e.i. liToni, romel-
sac ara aqvs kristaluri meseri. es masala gamoiyene-
ba mexanZreebis, foladis mdnobelTa da sxva specia-
luri tansacmlis dasamzadeblad. 

 
    
lilililiToToToTonenenenebibibibisasasasa    dadadada    SeSeSeSennnnadadadadnonononobebebebebisbisbisbis    dadadadamumumumuSaSaSaSavevevevebisbisbisbis    eleqeleqeleqeleq----
trotrotrotrofifififizizizizikukukukuriririri    teqteqteqteqnonononolololologigigigieeeebi.bi.bi.bi.    
 
damuSavebis teqnologia emsgavseba maT, romleb-

Sic eleqtruli energiis transformacia xdeba meqani-
kur muSaobaSi (eleqtroeroziuli teqnologia, kon-
taqturi rCilva, eleqtronul-sxivuri teqnologiebi). 

mtkice da zemtkice masalebis damuSavebisaTvis 
Seiqmna eleqtroeroziuli teqnologia, radganac Cve-
ulebrivi meTodebiT amis gakeTeba SeuZlebeli iyo. 
ganasxvaveben or sxvadasxva eleqtroeroziuli damu-
Savebis saxes: 1) eleqtronaperwkliT damuSaveba, rom-
lis drosac mciredroiani eleqtruli muxtebis ze-
moqmedebisas imsxvreva dengamtari liToni. 2) eleq-
troimpulsuri damuSaveba – esaa  stacionaruli rka-
luri ganmuxtvis zemoqmedebis dros eleqtroeroziu-
li damuSavebis procesi. ganmuxtva xdeba dieleqtri-
kul garemoSi cvladi denis wyarosTan mierTebis 
dros. 
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liTonis rCilvis teqnologia esaa ori an ramde-
nime  liTonis nakeTobebis SeerTebis procesi maTi 
adgilobrivi dnobis  dros. nakeri Sedgeba  SeerTe-
buli detalebisa da  eleqtrodis liTonis gamdnari 
liTonisagan. rCilvis procesSi mimdinareobs detale-
bis gaxureba, xolo gacivebisas detalebi kargaven si-
zustes. amitom Txelkedlian aramtkice detalebis 
rCilvisas gamoiyeneba kontaqturi wertilovani rCil-
va. detalebis minimaluri sisqea 0,1 mm, maqsimaluri 5 
mm-mde. 

 
lilililiTonTonTonTonTaTaTaTa    dadadada    SeSeSeSenadnadnadnadnobnobnobnobTaTaTaTa    dadadadamumumumuSaSaSaSavevevevebisbisbisbis    eleqeleqeleqeleqtrotrotrotroqiqiqiqi----
mimimimiuuuuriririri    teqteqteqteqnonononolololologigigigieeeebi.bi.bi.bi.    
    
mecnierebis dargs miekuTvneba eleqtroqimia, ro-

melic Seiswavlis fizikur-qimiur procesebs, romle-
bic mimdinareobs qimiur garemoSi eleqtruli denis 
warmoSobis dros an eleqtruli denis gatarebisas 
qimiur naerTebSi. 

eleqtrolizi aris sufTa liTonebis miReba de-
nis qimiur garemoSi gatarebis dros. am procesiT 
xdeba galvanuri dafarva (monikeleba, mooqroveba, mo-
vercxvla da a.S.) da liTonis koroziisagan dacva. 
liTonebis eleqtroqimiuri damuSaveba gamoiyeneba 
galvanuri elementebis muSaobis dros. damuSavebis es 
teqnologia damyarebulia faradeis kanonebze.  

kvebis wyaro eleqtronebs gadaaadgilebs anodi-
dan kaTodisaken, Tanac anodze warmoiqmneba  liTonis 
dadebiTad damuxtuli ionebi, romlebic Semdeg gada-
dian eleqtrolitis xsnarSi da qmnian uxsnad naleqs. 

teqnologiis es saxe gamoiyeneba zemtkice dengam-
tari masalisagan rTuli konfiguraciis  tvifrebis 
dasamzadeblad, romelTa damzadeba sxva meTodebiT 
SeuZlebelia. 

eleqtroqimiuri damuSavebis teqnologia gamoiye-
neba eleqtroqimiuri lesvis dros, xvrelebis (naxvre-
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tebi) eleqtroqimiuri gakervis dros,  xiwvebis eleq-
troqimiuri  amoZrobis dros, eleqtroqimiuri gakria-
lebis dros. 

 
 
5.35.35.35.3    samsamsamsamrewrewrewrewvevevevelolololo    sasasasawarwarwarwarmoomoomoomoo    popopopotentententenciciciciaaaalislislislis    struqstruqstruqstruq----
tutututura.ra.ra.ra.    
 
sawarmoo potencialis elementebs warmoadgens  

yvela resursis jami, romlebic rogorRac dakavSire-
buli arian mis funqcionirebasa da ganviTarebasTan. 
Cven aRvniSneT, rom sawarmos elementebi dayofilia 5 
struqturul nawilad: 

_ ZiriTadi sawarmoo fondebi (ZiriTadi kapita-
li, sabrunavi fondebi); 

_ samrewvelo sawarmoo personali (kvalificiu-
ri kadrebi); 

_ teqnologia;  
_ energia; 
_ informacia. 
TiToeuli jgufi Sefasebulia misi aqtivobis, 

mdgradobisa da gamoyenebis mixedviT. 
ZiriTadi kapitali: Senobebis, damxmare nagebobe-

bis, danadgarebis Rirebuleba 60% (40%). kadrebi: Zi-
riTadi da damatebiTi xelfasebis, premiebis, jildoe-
bis, xelfasidan sxvadasxva fondebSi anaricxebis Ri-
rebuleba 15% (25%) 

teqnologia: moqmedi teqnologiis Rirebuleba 
etoleba axali teqnologiis Rirebulebas: 
tR=tm+(tax-tsal )10% (15%). · tsal= salikvidacio 
teqnologiis  Rirebuleba.  

energia: eleqtruli energiis (Tburi energia 5% 
(10%).  

informacia: danaxarjebi teqnikaze, maTematikur 
uzrunvelyofaze da informaciaze, Senaxuli mexsiere-
baSi 10% (10%). 
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dRevandelobis gaTvaliswinebiT moxda mniSvne-
lovani cvlilebebi ZiriTad kapitalSi, kerZod xdeba 
maTze xarjebis Semcireba da izrdeba  xarjebi per-
sonalze, energiasa da teqnologiaze (Rirebulebis 
cvlilebebi mocemuli frCxilebSi). es tendencias 
logikuria da Seesabameba evropaSi mimdinare tenden-
ciebs. sawarmos sawarmoo simZlavre (sawarmoo poten-
cialisgan gansxvavebiT) gamoxatavs mxolod sawarmoo 
Zalebis nivTieri (sagnobrivi) faqtorebis sawarmoo 
SesaZleblobas SromiTi, energetikuli da informaci-
uli resursebis gareSe. sawarmoo potenciali esaa 
resursebis  erToblioba, romelTa materializeba ase 
Tu ise warmoebs  saboloo produqtSi. sawarmoo sim-
Zlavre xasiaTdeba erTeul droSi warmoebuli pro-
duqciis raodenobiT, xolo potenciali ganisazRvre-
ba  RirebulebiTi gamosaxulebiT. 

 
sasasasawarwarwarwarmosmosmosmos    popopopotentententenciciciciaaaalislislislis    moqmoqmoqmoqninininilolololoba.ba.ba.ba.    
 
sawarmoo procesis moqniloba  sawarmoo sisteme-

bis Tvisebaa, romelic gamoxatavs maT SesaZleblobas 
mocemuli  xarisxis nakeTobebis aTvisebaze mokle 
droSi minimaluri danaxarjebiT, anda sistemis Tvise-
ba gadadis erTi muSa mdgomareobidan meoreSi. minima-
luri danakargebiTa da danaxarjebiT ganasxvaveben 
moqnilobis sam saxes:  

1) teqnikuri moqniloba, romelic dakavSirebulia 
danakargebis maxasiaTeblebis cvlilebebTan;  

2) teqnologiuri moqniloba, romelic dakavSire-
bulia  teqnologiis, instrumentaciis, aRWurvilobis, 
mmarTvel programebTan;  

3) organizaciuli moqniloba, rac dakavSirebu-
lia sawarmos informaciul-organizaciuli struqtu-
ris cvlilebasTan da iyofa sami doniT: 

a) operaciuli moqniloba – dakavSirebulia muSa-
obaSi mimdinare gadaxrebis acilebaze (danadgaris ga-
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fuWeba, muSaxelis ukmarisoba) 
b) teqnikuri moqniloba gansazRvruli produqci-

is maxasiaTeblebis cvlilebebiT, misi xarisxisa da 
gamoSvebis struqturiT 

g) strategiuli moqniloba – gamoxatavs bazris 
moTxovnis cvalebadobaze reagirebis SesaZleblobas. 

sawarmoo moqniloba moicavs misi struqturuli 
erTeulebis, nawilebisa da sxva danayofebis moqnilo-
bad, kerZod: 

ZiriTadi kapitalis nawilis Senobebisa da nage-
bobebis moqniloba ganisazRvreba damamzadebeli nake-
Tobebis gabarituli woniT, parametrebiT. liTonsaW-
reli danadgarebis moqniloba ganisazRvreba damuSa-
vebis zonis parametrebiT, danadgarebis sizustis 
klasiT, da amZravis simZlavriT. avtomatizebuli da-
nadgarebis moqniloba ganisazRvreba sxvadasxva  in-
strumentebis raodenobiT, romlebsac SeuZliaT gamo-
iyenon es Carxi da romlebic inaxeba mis avtomatize-
bul maRaziaSi (12-32 instrumenti, saSualod 24). 

samrewvelo robotebis  da manipulatorebis moq-
niloba ganisazRvreba sistemuri marTvis sirTuliTa 
da Tavisuflebis xarisxis raodenobiT (damoukidebe-
li marTvadi koordinatebis raodenoba) 

dRevandel msoflio praqtikaSi Camoyalibda ori 
mimarTuleba: 

1. sakuTari sawarmo moqnilobis uzrunvelyofa 
makompleqtebeli nakeTobebis momwodeblebis ise Ser-
CeviT, rom SesaZlebeli iyos  axal nakeTobaze gadas-
vlis xarjebi gadatanil iqnas am momwodeblebze. gar-
da amisa mowinave firmebi qmnian samrewvelo daniSnu-
lebis did samecniero-teqnikur siaxleebs da bazars 
karnaxoben Tavis samecniero-teqnikur politikas. 

2. mcire da saSualo firmebi rezervebs qmnian 
moqnilobis       meSveobiT, aseve moralurad daZve-
lebuli danadgarebiT, romelTa gamoyeneba  kidev 
aris SesaZlebeli. 
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sawarmoebSi mniSvneloba eniWeba teqnologiuri 
sistemebis ekonomikuri da teqnikuri efeqturobis 
gansazRvras. TviT  teqnologiuri efeqturoba ki uSu-
alodaa dakavSirebuli im teqnikuri ideis potencia-
lur SesaZleblobebTan, romelic Cadebulia mocemu-
li inovaciaSi (siaxleSi) da ganisazRvreba gamoSve-
bul produqciaze teqnikuri donis nazardiT Cadebu-
li danaxarjis erTeulze. 

ekonomikuri efeqturoba ki dakavSirebulia sa-
warmoSi warmoebuli produqciis sasicocxlo  cik-
lze an damokidebulia  bazarze mis adgilis gaTva-
liswinebiT gayidvebis moculobaze drois gansazR-
vrul periodSi. 

sawarmos muSaobis jamuri efeqturoba etoleba 
teqnikuri da ekonomikur efeqturobaTa namravls. 

ekonomikuri efeqturobis amaRlebisaTvis arse-
bobs wesebi, romelic damuSavebulia amerikeli mecni-
eris p. drukeris mier kaliforniis teqnologiur uni-
versitetSi. ganmarteba “ TiToeuli axali nakeToba, 
procesi da momsaxureba iwvevs da Zvelebis miRwevis 
momentSi amitom nebismieri axali kvleva aucilebe-
lia daiwyos im momentSi, roca inovacia aRwevs umaR-
les teqnologiur efeqturobas”. 

sawarmos teqnologiuri efeqturobis amaRlebis 
wesebi:  

_ aRaraa saWiro mecnierebis dayofa gamoyenebi-
Tad da fundamentalurad, rogorc “wminda” mrewve-
lobaSi, aseve mecnierebaSi. dRes es uazrobaa. 

_ inovaciis damuSaveba-aTvisebisas iseTi mecnie-
rebebi, rogoricaa maTematika, fizika, qimia, biologia 
da a.S., ar warmoadgenen ubralod disciplinebs, ara-
med warmoadgenen konkretuli problemebis gadawyve-
tis  instrumentebs. 

ekonomikuri efeqturobis zrdis procesi Sedgeba 
sami Zalisxmevisagan: 1) gaumjobeseba – gavakeToT kar-
gi ukeTesad, 2) samarTavi evolucia – yoveli kargi 
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gadawyvetileba – es aris gza Semdgomi kargi gadawy-
vetilebisaken, 2) teqnologiis transferi – teqnolo-
giuri inovaciebis erTi dargidan meoreSi gadatana. 

sawarmos ekonomikuri efeqturobis amaRlebis we-
sebi: 

_ mcire da didi inovaciebis Semotana rTulia, 
magram danergvis Sedegi sxvadasxvaa da mniSvnelovnad 
gansxvavdeba erTmaneTisagan. 

_ aucilebelia Tanasworobis daWera grZelvadi-
an gegmebsa da moklevadian Sedegebs Soris, risTvi-
sac aucilebelia periodulad unda daubrunde adre 
uaryofil winadadebebs da ganixiloT axali realie-
bis gaTvaliswinebiT. 

_ warmoeba, marketi da servisuli momsaxureba 
iseve moqmedebs ekonomikur efeqturobaze, rogorc 
Tavis droze  sainovacio saqmianoba  moqmedebda maT-
ze 

_ momenti, rodesac uari unda Tqva  moZvelebuli 
produqciis  warmoebaze. SeuZlebelia mniSvnelovani 
gaumjobeseba da produqciis ganviTareba. survils, 
amaRldes warmoebis teqnikuri done, ar mivyavarT axa-
li gasaRebis bazrebis gamovlenamde. xangrZlivi pro-
cesebi iZlevian mxolod “saintereso” Sedegebs. 

 
    
5.45.45.45.4    teqteqteqteqnonononolololologigigigiuuuuriririri    sissississistetetetememememebisbisbisbis    ganganganganviviviviTaTaTaTarerererebisbisbisbis    
strastrastrastrateteteteggggiaiaiaia    
 
teqnologiuri sistemebis ganviTarebis problema 

aucileblad dafuZnebuli unda iqnas onavaciur for-
maze. am SemTxvevaSi unda gaanalizdes Tanamedrove 
mdgomareoba, rogoria sawarmos SesaZleblobebi da 
amis safuZvelze moxdes Sedareba bazris koniunqtu-
rasTan, Camoyalibdes firmis samoqmedo koncefcia.  

teqnologiur sistemis ganviTareba warmoadgens 
inovaciuri sistemis produqts da misi damuSavebisaT-
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vis saWiroa damuSavebul iqnas Semdegi masalebi: 
a) saqonlis saerTo daxasiaTeba; b) saqonlis sa-

bazro daxasiaTeba; g) saqonlis sawarmoo daxasiaTeba 
(warmoebisaTvis resursebi, sawarmos simZlavreebi); d) 
sabazro testireba e) mocemuli saqonlis  myidvelTa 
jgufebi; v) konkurencia da konkurentebi. 

mocemuli masalebis analizis Sedegad aucilebe-
lia: 

1) Camoyalibdes gegma grZelvadianidan  dawyebu-
li operatiuliT  damTavrebuli;  2) ganisazRvros sa-
qonelze faswarmoqmnis meqanizmi; 3) gamokvleul iqnas 
SesaZlebloba mocemuli saqonliT maRali mogebis mi-
Rebaze drois mokle monakveTSi. 4) konkurentul   
brZolaSi Cabma da misi warmoeba Cveulebrivi sabazro 
fasebiT. 5) dadgindes sakmaod dabali fasebi, rom ga-
izardos saqonelze moTxovna. 6) gamoyenebuli iqnas 
dempingiuri fasebi, rom bazarze xeli SeeSalos kon-
kurentebis Semosvlas. 

amgvarad, samrewvelo teqnologiis safuZvlebis 
garkveva da codna saSualebas aZlevs mewarmes an me-
nejers sworad miudges warmoebis ganviTarebis stra-
tegiis SerCevas da ganaxorcielos marketinguli ga-
mokvleva, romelic aucilebelia bazarze axali pro-
duqciis win wasawevad da adgilis gasafarToeblad. 

bazris pirobebSi konkurencia iZulebuls xdis 
sawarmoebs saqonlis warmoebis procesSi gamoiyenon 
samecniero-teqnikuri progresis miRwevebi. es xels 
uwyobs konkurentunarianobis gazrdas mecniereba te-
vad, resursdamzogavi da ekologiurad usafrTxo teq-
nologiebis gamoyenebis safuZvelze.  

praqtikaSi TiToeuli sawarmo cdilobs monawi-
leoba miiRos teqnologiebiT vaWrobis msoflio pro-
cesSi, radgan axali teqnologiebis danergvis xarje-
bis amoReba xdeba weliwadnaxevarSi, maSin roca cno-
bili teqnologiebiT warmoebis ubralo gafarToebis 
xarjebi amoiReba 6-7 weliwadSi.  
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teqnologiebisa da sxva inovaciur miRwevaTa da-
nergvis ZiriTad formebs warmoadgens: patentebi, li-
cenziebi, axali teqnikis nimuSebi, gamogonebebi.  

teqnologiebis ganviTarebis done damokidebulia 
erTdroulad ramdenime faqtorze: nakeTobis kon-
struqciis srulyofaze, mis teqnologiurobaze, teq-
nologiuri danadgarebis mdgomareobaze, metrologi-
ur uzrunvelyofaze, eqsperimentuli bazis aRWurvi-
lobaze da sxva.  

qveynis ekonomikaSi xarisxobrivi gardaqmnebi Se-
saZlebelia mxolod Tanamedrove teqnologiebis da-
nergviT da gamoyenebiT. amitom aucilebelia qveynis 
mTeli materialuri resursebis koncentracia msof-
lio bazarze konkurentunariani produqciis gamosaS-
vebad da sawarmoTa da firmebis stimulireba, romle-
bic ganaxorcieleben mTlianad mTel inovaciur 
cikls _ aseTi produqciis Seqmnaze, warmoebasa da 
msoflio bazarze gayidvaze. 

teqnologiuri sistemebis ganviTareba, axali teq-
nologiebis Seqmna da praqtikulad gamoyenebamde, miy-
vana, xarisxiani produqciis warmoeba da misi konku-
rentunarianobis Tvisebebi warmoadgens ZiriTad  kri-
teriumebs qveynis ekonomikis dasaxasiaTeblad. 

msoflio ekonomikuri forumebi 1979 wlidan yo-
velwliurad aqveynebs qveynebis konkurentunarianobis 
reitings, romelic gamoxatavs qveynis ekonomikis 
mdgomareobas, aseve iZleva uaxloesi wlebis ganviTa-
rebis prognozs. am prognozis Tezisia: qveyanas, rom-
lis konkurentunarianoba ufro maRalia,  aqvs ufro 
meti Sansi miaRwios ekonomikur zrdas, vidre nakle-
bad konkurentunarian qveyanas. 

konkurentunarianobis indeqsi Sedgeba sami Semad-
genelisagan: teqnologiis ganviTarebis donisagan, sa-
zogadoebrivi institutebis mdgomareoba (sazogadoeb-
rivi mowyobis esa Tu is forma) da ama Tu im qveyneb-
Si makroekonomikuri klimatis mdgomareobisagan. 
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msoflio ekonomikuri forumis eqspertebi angariSis  
dasamuSaveblad iyeneben im komponentebis Sedegebs, 
romlebsac uWiravT mowinave poziciebi TavianT qvey-
nebSi. 2003/4 wlebSi am angariSSi Setanilia msofli-
os 80 qveynis 4800 kompaniis muSaobis maCveneblebi. 
ukanaskneli angariSis mixedviT konkurentunarianobis 
reitingiT pirvel adgilzea aSS, Semdeg modis fine-
Ti, kanada, singapuri, avstralia, iaponia, germania da 
a.S. ruseTi 63-ea, saqarTvelo saerTod ar Cans. aSS-s 
lideroba imiTia ganpirobebuli, rom am qveyanaSi 
warmatebiT mimdinareobs muSaoba maRal teqnologiur 
dargebSi, Seqmnilia biznesisaTvis keTilganwyobili 
saqmiani klimati, aseve makroekonomikuri situaciac 
dadebiTia. 

 
 
inoinoinoinovavavavaciciciciuuuuriririri    strastrastrastratetetetegigigigiisisisis    mimimimimarmarmarmarTuTuTuTulelelelebebebebebibibibi    mrewmrewmrewmrewvevevevelolololo----
babababaSi.Si.Si.Si.    
 
sawarmoebi da firmebi, visac ar gaaCniaT sakuTa-

ri inovaciuri politika, sainvesticio resursi da 
kvalifikaciuri samecniero-teqnikuri kadrebi, ver 
SesZleben mihyvnen bazris moTxovnebs srulyofilad, 
isini ver moaxerxeben konkurentul garemoSi saqmia-
nobas da Sesabamisad ver iqnebian bazrisaTvis konku-
rentunariani saqonlis Tu produqciis momwodeblebi. 

mocemuli potencialis mqone firmebs gaaCniaT 
yvela SesaZlebloba Seqmnan inovaciuri teqnologiebi 
da gansazRvruli drois ganmavlobaSi (maTi ekonomi-
kuri mdgomareobis Sesabamisad) warmoadgenen lide-
rebs samecniero-teqnikuri politikis  warmarTvis 
saqmeSi. 

samecniero-teqnikuri anu inovaciuri politika  
sawarmoSi (firmaSi) warmoadgens rogorc firmis sa-
erTo sameurneo politikis gatarebis, aseve operati-
ul-sameurneo amocanebis Sesrulebis saSualebas. am 



 

  109 

 

 

politikiT xdeba sawarmos orientireba im mimarTule-
bis mixedviT, romlebsac SeuZliaT uzrunvelyon war-
moebis efeqturoba axali produqciis Seqmnisa da 
warmoebis gziT, romlebic pasuxoben momxmarebelTa 
moTxovnilebebs da amiT Zlierdeba sawarmos (firmis) 
ekonomikuri potenciali. firmis saerTo potencialis 
miRweva xdeba ZiriTadad, maSin rodesac  inovaciuri 
politika axdens warmoebis swraf adaptacias konku-
rentuli bazrebis mudmivad cvlad pirobebze, mimdi-
nare da saSualo vadian gegmebSi Sesabamis koreqtire-
bas da gegmebis cvlilebasTan Sesatyvisi danaxarje-
bis minimizaciaze. samecniero-teqnikuri politikis 
damuSaveba xdeba sami ZiriTadi mimarTulebiT: 

a) warmoebis organizacia axali saqonlis (momsa-
xurebis) warmoebaze; 

b) warmoebis orientacia gamoSvebuli produqciis 
swrafi teqnikuri ganaxlebaze (teqnikuri donis amaR-
leba); 

g) warmoebis orientacia tradiciuli produqci-
is warmoebaze, romlebic moZvelebulia, magram sxva-
dasxva bazrebze sargebloben sakmao donis moTxov-
niT. 

ganvixiloT TiToeuli mimarTulebis orientacia. 
 
warwarwarwarmomomomoeeeebisbisbisbis    ororororgagagaganinininizazazazaciaciaciacia    axaaxaaxaaxalililili        proproproproduqduqduqduqciciciciisisisis    gagagagamoSmoSmoSmoS----
vevevevebabababaze.ze.ze.ze.    
 
ra aris “axali produqti”? ase uwodeben saqo-

nels axali dasaxelebiT, romlis warmoeba da gayid-
va emateba arsebul asortiments. ubralo gaumjobese-
ba ar ganixileba. axali SeiZleba iyos an principu-
lad axali produqcia, an axali meqanizmebis, aRWur-
vilobis kombinacia, magram TviT produqciis cvlile-
bis gareSe. 

inovacias procesis mizani SeiZleba davaxasia-
ToT Semdegnairad: 
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_ axali teqnikuri gadawyvetis povna; 
_ samecniero-kvleviTi da sacdel-sakonstruqto-

ro damuSaveba da Catareba; 
_ axali produqciis konkurentunarianobisa da 

teqnologiebis gaumjobesebis gziT. 
sainovacio saqmianoba aris organuli nawili 

firmis Tu sawarmos marketinguli saqmianobisa, gansa-
kuTrebiT im firmebSi, sadac mzaddeba mecniereba te-
vadi saqoneli. erToblivi saqmianobiTa da kvlevis mi-
zania Seiqmnas principulad axali produqcia, romel-
sac ar hyavs analogi bazarze, aseve mocemuli firmi-
saTvis axali produqciis gamoSveba, romelsac hyavs 
analogi bazarze, magram gaaCnia komerciuli warmate-
ba. 

warmoebis orientacia gamoSvebuli produqciis 
teqnikur ganaxlebaze iTvaliswinebs iseTi sakiTxebis 
gadawyvetas, rogoricaa produqciis modernizacia 
konkurenti firmebis gamoSvebul produqciasTan dasa-
dareblad. aseTi politika imiT aris racionaluri, 
rom sawarmo TviTon axdens produqciis analogebis 
damuSavebasa da damzadebas, romlebic gamoCndnen ba-
zarze mecnierul-teqnikuri progresis meSveobiT, anda 
am siaxleebis sxva firmebidan gadmotaniT, “nou-haus” 
licenziebis  SeZeniT anda firmaTa Soris kooperire-
bisa da erToblivi saqmianobis gziT. 

 
warwarwarwarmomomomoeeeebisbisbisbis    oriorioriorienenenentatatataciaciaciacia    tratratratradidididiciciciciuuuulililili    sasasasaqonqonqonqonlislislislis    
warwarwarwarmomomomoeeeebabababaze.ze.ze.ze.    
bazris specifikidan gamomdinare xSirad firma 

awarmoebs moZvelebul, magram momxmareblebisaTvis 
popularul, didi  moTxovnilebis mqone saqonels. aq 
moiTxoveba maTi bazarze datovebis mizanSewonilobis 
gansazRvra _ rogori saxiTa da ra drois ganmavlo-
baSi. arsebuli teqnologiebis, Tu axali teqnologie-
bis gamoyenebis meSveobiT. gaTvaliswinebulia pro-
duqciis konkurentuli saxis moraluri daZvelebis 
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donis gansazRvra, misi sasicocxlo ciklis stadie-
bis gamoTvla sxvadasxva bazrebis moTxovnebis Sesa-
bamisad. 

 
 
 
5.55.55.55.5    teqteqteqteqnonononolololologigigigieeeebi,bi,bi,bi,    rorororomelmelmelmelTaTaTaTa    dadadadanernernernergvamgvamgvamgvam    xexexexelililili    
SeSeSeSeuwuwuwuwyoyoyoyo    msofmsofmsofmsofliolioliolio    sasasasazozozozogagagagadodododoeeeebisbisbisbis    ganganganganviviviviTaTaTaTarerererebasbasbasbas    
XXXXXXXX    sasasasauuuukukukukuneneneneSi.Si.Si.Si.    
 
1901 w.: gamogonebul iqna xsnadi yavis warmoebis 

teqnologia did britaneTSi, gamoCnda pirveli moto-
cikli Siga wvis benzinis ZraviT. 

1902 w.: pirvelad iqna gamoyenebuli kombinirebu-
li  gadaRebebi. 

1903 w.: gamoica k.ciolkovskis pirveli da fuZem-
debeli  naSromi kosmonavtikaze _ “reaqtiuli xel-
sawyoebiT msoflio sivrceebis gamokvleva”. 

_ londonSi gamoCnda msoflioSi pirveli avto-
busi Sigawvis ZraviT. 

_ aSS. Zmebi raitebis mier pirveli warmatebuli 
gafrena aeroplan “flaier-1”-ze benzinis ZraviT. igi 
haerSi iyo 59 wami da gadalaxa 260 m. avia eris da-
sawyisSi 

_ londonSi gamoCnda pirveli taqsebi. 
1904 w.: aSS-Si gamogonebuli iqna Cais paketebi 

swrafad dasayeneblad. parizSi pirvelad msoflioSi 
gayidvaSi Semovida Sampaniurebi. 

1905 w.: Sveicaria. albert eiSteinma Seqmna “alba-
Tobis Teoria” gayidvaSi Semovida pirveli gramafo-
nis firfitebi, romelTa orive gverdze iyo Canawere-
bi. 

1906 w.: didi britaneTi: dapantetebul iqna xmova-
ni kinos teqnologia da pirveli feradi kino firi. 

1907 w.: aSS-Si leo bakelendma gamoigona bakeli-
ti – pirveli sinTetikuri polimeri. 
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_ aSS-Si gayidvaSi Semovida pirveli eleqtruli 
sarecxi manqanebi. 

_ germania. pirveli sarecxi saSualeba ojaxisaT-
vis “persili”. 

1908 w.: henri fordma warmoadgina Tavisi avtomo-
bili “ford-t”, fasi 850 $ (20,4 cx.Zala, maqs. siCqare 
65 km/sT). 1927 wlisaTvis warmoebuli iyo 15 mln. ca-
li. 

_ SveicariaSi gamogonil iqna celofani. 
_ berlinSi arqiteqtorma peter berensma aago 

turbinis  saamqro “aeg”-firmisaTvis – msoflioSi 
pirveli Senoba foladisa da minisagan. 

_ ernest rezerfordma da hans geigerma gamoigo-
nes geigeris mricxveli. 

_ aSS-Si gamoigones eleqtruli uTo da erTje-
radi qaRaldis Wiqebi. 

1909 w.: amerikelma robert pirim pirvelma miaR-
wia CrdiloeTis poluss. 

1910 w.: cekva tango xdeba saswaulebrivad popu-
laruli. 

1911 w.: - norvegieli raul amundseni aris pirve-
li vinc miaRwia samxreT poluss.  

_ rusma gleb kotelnikovma Seqmna saaviacio pa-
raSuti. 

_ aSS-Si gamoigones haeris kondicioneri. 
1912 w.: aSS-Si gamoigones avtopiloti. 
_ miRebuli iqna ubedurebis sayovelTao saerTa-

Soriso signali SOS. 
1913 w.: rusma petre nesterovma Seasrula “mkvda-

ri maryuJi”. 
_ henri fordma Tavis qarxanaSi danerga konden-

cioneruli awyoba. “t” modelis avtomobilis fasi 
Semcirda 850 $-dan 290 $-mde. 

1914 w. germania: hugo iunkerma aawyo pirveli 
mTlian liToniani aeroplani. 

1916 w. ruseTi: pirveli avtomati gamoigona vla-
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dimer fedorovma. 
_ aSS-Si gamogonebuli iqna frCxilebis laqi. 
_ britaneTis jarebma pirvelad gamoiyenes tanke-

bi somxebTan brZolaSi. 
1917 w.: modaSi Semovida mokled SeWrili Tmebi 

qalebSi. 
1918 w.: ruseTSi SemoRebul iqna grigorianuli 

kalendari, romelic gadmovida SemdgomSi saqarTve-
loSi da grZeldeba dResac. 

_ niu-orkis quCebSi dayenebul iqna samfexa Suq-
niSnebi. 

1919 w.: amerikelma jariskacebma evropaSi Semoi-
tanes sportis axali saxe “frenburTi”. 

_ SemoRebul iqna msoflio dro.  
_ londoni: ganxorcielebul iqna pirveli Zirs 

dauSvebeli gadafrena atlantikis okeaneze. 
1920 w.: dedamiwis mosaxleobam Seadgina 1 mlrd 

811 mln adamiani. 
1921 w.: aSS. insulinis aRmoCena. 
_ parizSi koko Sanelma Semoitana tansacmlis 

axali revoluciuri koleqcia. grZeli kabebisa da 
korsetebis magivrad Semovida kostumebi da kabebi, 
msubuqi da rbili qsovilisgan Sekerili (Sanelma Seq-
mna “patara Savi kaba”). gayidvaSi Semovida sunamo “Sa-
neli-5”. dResac yvelaze popularuli msoflioSi Sve-
ciaSi aqsel venergrinma gamoigona mtversasruti. 

1922 w.: berlinSi gaixsna pirveli avtogasamarTi 
sadguri xelis tumbos gamoyenebiT, manamde benzini 
boTlebiT iyideboda afTiaqebSi. aSS-Si 12 mln avto-
mobilia, ruseTSi ki 17263 cali. 

1923 w.: Svecia. Seiqmna pirveli eleqtruli maci-
vari. 

_ aSS-Si mfrinavebma moaxdines haerSi sawvavis 
Casma. 

_ berlinSi gaimarTa pirveli xmovani kinos pre-
miera. 
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1924 w.: germaniaSi gamouSves pirveli 35 mm-iani 
fotoaparati “leika”. 

1925 w.: moskovis sakonditro fabrikaSi Sokola-
di “miSka fexmrudi”. 

1926 w.: amerikelma robert godarma Seqmna Txevad 
sawvaviani pirveli raketa. 

_ londoni. pirveli satelevizio gadacema. 
_ londoni. berdma aCvena pirveli feradi tele-

vizoris muSaoba. 
aSS-Si: fordis qarxnebSi SemoRebuli iqna 5 dRi-

ani samuSao kvira da 8 sT. samuSao dRe. 
1927 w.: aSS-Si uolt disneim Seqmna “miki mausi”. 
1928 w.: aSS-Si jorj istmenma gamouSva pirveli 

xmovani feradi filmi. 
1929 w.: msoflio ekonomikuri krizisis dasawyis-

Si (mizezi _ niu-orkis safondo birJaze aqciebis da-
cema). 

1930 w.: msoflio mosaxleoba  2 mlrdi. 
_ gamogonebuli iqna eleqtruli foto. 
1931 w.: niu-orkSi aSenebuli iqna caTambjeni “em-

paier steit bildingi” (102 sarTuli, simaRle 381 m. 
1970 wlamde yvelaze maRali Senoba msoflioSi). 

_ aSS-Si gayidvaSi Semovida pirveli eleqtrosa-
parsebi. 

1932 w.: veneciaSi gaimarTa pirveli saerTaSoriso 
kinofestivali. 

1935 w.: did britaneTSi gamogonili iqna “radari”. 
_ aSS-Si gamouSves pirveli eleqtroakustikuri 

gitarebi. 
moskovSi aSenda metropoliteni (londonSi -1863 

w., niu-orkSi 1868 w., budapeStSi -1896 w., venaSi _ 1898 
w., parizSi _ 1900 w., TbilisSi 1965 w.). 

1937 w.: mfrinavebma Ckalovma, bodukovma da belia-
kovma Seasrules frena Zirs dauSveblad moskovi→-
CrdiloeTis polusi - vankuveri. 

_ gamovida uolter disneis srulmetraJiani 
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multfilmi “fifqia da 7 juja”. 
1938 w.: aSS-Si gamoigones telefoni. pirvelad mi-

Rebuli iqna qserografiuli asli. 
1939 w.: aSS-Si igor sikorskim warmatebiT gamos-

cada Sveulmfrenis aparati. 
_ Julio-kiurim aRmoaCina jaWvuri birTvuli re-

aqcia. 
_ ungreTSi gamogonili iqna burTuliani avtoka-

lami. 
_ kinoekranebze gamovida “qarwaRebulni”, 1965 

wlamde yvelaze popularuli filmi. 
_ moskovSi gaixsna sakavSiro sasoflo-sameurneo 

gamofena. 
1941 w.: daiwyo meore msoflio omi. 
1942 w.: aSS-Si enriko fermim pirvelad msoflio-

Si ganaxorciela birTvuli jaWvuri reaqcia birTvul 
reaqtorSi. 

_ aSS-Si gamogonebuli iqna magnituri firi.  
1943 w.: frangebma J. i. kustom da e. ganianma gamoi-

gones akvalangi. 
1945 w.: atomuri bombis gamocda da pirvelad aSS-

s mier misi  gamoyeneba iaponiis winaaRmdeg xirosima-
sa da nagasakaSi. 

1946 w.: yofil sabWoTa kavSirSi Seiqmna pirveli 
fizikuri atomuri reaqtori. 

_ aSS-Si amoqmedda pirveli Tanamedrove da mra-
valprofiliani eleqtronuli gamomTvleli manqana 
“eniaki”. 

_ gamogonebuli iqna sarecxis fxvnili “taidi”. 
_ 1947 w.: aSS. zebgeriTi reaqtiuli TviTmfrina-

vis pirveli gafrena. 
_ firma ‘polaroidi”-is mier gamogonili iqna fi-

ri (jer Sav-TeTri, 1960 w. ki feradi) momentaluri ga-
daRebisaTvis. 

_ amerikulma kompaniam “kepitul rekordz”-ma 
pirvelad gamoiyena magnituri firi xmis Casawerad. 
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_ did britaneTSi gamoigones “poligrafia” da 
Seiqmna pirveli “beWvdiTi plata”. 

_ mixeil kalaSnikovma Seqmna avtomati ak-47 (yo-
fili ssrk). 

1948 w.: aSS-Si amerikelma fizikosebma Seqmnes 
pirveli naxevargamtaruli tranzistori. 

1950 w.: aSS-Si daiwyo seriuli feradi satelevi-
zio gadacemebi. 

1951 w.: germaniaSi Seiqmna pirveli gramfirfita 
33,3 bruni wuTSi siCqariT. 

1952 w.: aSS-Si gamoscades pirveli wyalbadis 
bombi. 

1953 w.: yofil ssrk-Si gamoscades wyalbadis bom-
bi. 

_ axalzelandielma edmund hilarim da Serpma 
Tenelingma pirvelad daipyres msoflioSi umaRlesi 
mwvervali everesti (saqarTveloSi gogi TorTlaZe, 
biZina gujabiZe, beno qaSakaSvili da sxvebi). 

_ aSS-Si pirvelad teleprograma Caiwera magni-
tur firze. 

1954 w.: aSS-Si Seiqmna tranzistoruli mimRebi da 
daiwyo feradi televizorebis gayidva. 

_ wyalSi CauSves pirveli atomuri wyalqveSa na-
vi “nautilusi”. 

_ yofil ssrk-Si pirvelad msoflioSi gauSves 
atomuri eleqtrosadguri. 

1955 w.: yofili ssrk. pirvelad msoflioSi reaq-
tiuli samgzavro avialaineris tu-104 gafrena.  

_ modaSi Semovida jinsebi da fexsacmelebi qa-
lebisaTvis  e.w. “lursmnebze”. 

1957 w.: yofili ssrk. orbitaze gayvanili iqna de-
damiwis pirveli xelovnuri Tanamgzavri da pirveli 
msoflio samoqalaqo atomuri yinulmWreli. 

1959 w. gamogonebuli iqna integraluri sqemebi 
(“Cipebi”). 

_ sabWoTa zondi “luna 3”-is meSveobiT miRebuli 
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iqna mTvaris bneli mxaris pirveli fotografia. 
1961 w.: pirveli adamiani kosmosSi _ iuri gagari-

ni. 
1962 w.: gamogonili iqna sasmelebis dasacavi Tu-

nuqis qila gamRebi rgoliT saxuravze. 
1963 w.: dedamiwis irgvliv gafrinda pirveli qa-

li kosmonavti valentina tereSkova. 
1965 w.: Ria kosmosSi adamianis pirveli gasvla (a-

leqsi leonovi). 
_ modaSi Semovida mini kabebi. 
1967 w.: samxreT afrikelma qirurgma qristian 

bernardma ganaxorciela pirveli warmatebuli adamia-
nis gulis gadanergva. 

1968 w.: pirvelad msoflioSi zebgeriTi samgzav-
ro TviTmfrinavis tu-144-is gafrena ssrk. 

1969 w.: amerikelma astronavtma neil armstrongma 
fexi daadga mTvaris zedapirs. 

1971 w.: orbitaze gayvanil iqna pirveli orbita-
luri sadguri (ssrk). 

_ pirvelad gayidvaSi gamovida franguli sunamo 
“klima”. 

1972 w.: aSS-Si pirvelad msoflioSi gamovida ji-
bis kalkulatorebi da pirveli kaseturi magnitofo-
nebi. 

1973 w.: did britaneTSi gamoigones skaneri. 
_ modaSi Semovida ciguraoba borblebiani da-

fiT. 
1974 w.: dedamiwis mosaxleobam gadaaWarba 4 

mlrd adamians. 
1975 w.: ingliselma mecnierebma pirvelad miiRes 

axali mikroorganizmebi klonirebis meTodiT da mi-
Rebulia baWiis pirveli kloni. 

1976 w.: did britaneTSi mimdinareobda cdebi qal-
ze embrionis gadanergva, romelic miRebuli iqna xe-
lovnuri ganayofierebis meSveobiT. amis Sedegad 1978 
w. daibada pirveli bavSvi “menzuridan”-luiza brauni. 
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1978 w.: firma “konikam” gamouSva pirveli fotoka-
mera fokusis avtomaturad dayenebiT. 

1979 w. warmoebuli iqna kompaqt-diskebis pirveli 
partia. 

1981 w.: orbitaze gayvanili iqna pirveli mraval-
jeradi kosmosuri xomaldi “kolumbia – speis Satl” 
(aSS). 

1982 w. xelovnuri gulis pirveli warmatebuli 
gadanergva aSS-Si. 

1983 w. aSS-Si warmoebulia pirveli personaluri 
kompiuteri, romelsac aqvs magnituri diski. 

1985 w.: aSS-Si da evropaSi gayidvaSi Semovida 
kompaqt-diskebi da maTTvis firsakravebi. 

1986 w.: avaria Cernobilis atomur sadgurSi. 
1987 w.: dedamiwis mosaxleobam Seadgina 5 mlrd 

adamiani. 
1988 w.: pirvelad hakerebma msoflio kompiuterul 

qselSi Seiyvanes virusebi. 
1993 w. dasavleTSi gamovida  pirveli personalu-

ri kompiuteri “eo” (telefoni, teleskopebis mowyobi-
loba da kompiuteri). 

1994 w. gaixsna gvirabi lamanSis qveS (sigrZe 50,5 
km, aqedan 37 km wylis qveS). 

1999 w.: mosaxleobis raodenobam dedamiwaze miaR-
wia 6 mlrd adamians. 

2000 w.: ingliselma, amerikelma da iaponelma mec-
nierebma gaSifres adamianis  genetikuri kodis 97%. 
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TaTaTaTavivivivi    VI.VI.VI.VI.    sxvasxvasxvasxvadasdasdasdasxvaxvaxvaxva    teqteqteqteqnonononolololologigigigieeeebi.bi.bi.bi.    

 
6.16.16.16.1    lalalalazezezezerurururulililili    teqteqteqteqnonononolololologigigigia.a.a.a.    
    
me-20-e saukunis 50-60-ia wlebSi Seiqmna kidev er-

Ti saswaulebrivi teqnologia _ lazeruli teqnolo-
gia. am teqnologiis SeqmnaSi avtorebs a. proxorovs, 
n. basovs da C. tauns 1964 wels mieniWaT nobelis pre-
mia. am teqnologiaSi gamoyenebulia eleqtromagnitu-
ri Zalis erT-erTi saxeobis _ sinaTlis sxivis ener-
gia.  

TviT sityva “lazeri” Sedgenilia inglisuri wi-
nadadebebis sityvebis pirveli asoebisagan: Light Ampli-

fication by Stimulated Emission of Radiation,rac TargmanSi niS-
navs “sinaTlis sxivis gaZlierebas iZulebiTi gamos-
xivebiT”. 

lazerulma teqnologiam gamogonebasTanve moipo-
va didi gamoyeneba mTel rig dargebSi, magram vinai-
dan misi SesaZleblobebi jer kidev srulyofilad ar 
aris gamoyenebuli da aqvs gamoyenebis farTo aspare-
zi momavalSi. amitom miviCnevT uaxloes momavalSi ga-
moyenebis teqnologiad. 

lazeruli teqnologiis safuZvlad gamoyenebu-
lia atomebis (molekulebis) agzneba. ris Sedegadac 
icvleba maTi energetikuli mdgomareoba da rodesac 
isini ubrundebian sawyis energetikul dones, gamoas-
xiveben sinaTlis sxivs, amasTan sinaTlis sxivis ga-
mosxiveba warmoebs e. w. “qvanTebis” (ulufebis) saxiT. 
amasTan sinaTlis sxivi aris ara Cveulebrivi sinaT-
lis sxivi, aramed sinaTlis sxivis talRebi erTi sig-
rZisaa da fazebiT emTxveva erTmaneTs. amitom aseT 
sinaTlis sxivs “koherentuli” ewodeba. aseTi sxivi 
Seicavs did koncentrirebul energias mcire farTze. 

lazeruli sxivis simZlavre meryeobs ramodenime 
vatidan aTeul kilovatamde, amitom aseTi didi ener-
giis mqone sinaTlis sxivs SeuZlia mTeli rigi teqno-
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logiuri procesebis (liTonis Wra, dnoba, SeduReba 
da sxva) Sesruleba. 

lazeruli sxivi Zalze wvrilia, misi diametric 
mikronebSi izomeba, rac warmatebiT gamoiyeneba video, 
audio da kompiuterul teqnikaSi, agreTve kavSirgab-
mulobis teqnologiebSi. 

mokled SevexoT lazeruli teqnologiebis gamo-
yenebis sakiTxebs. 

masalebis lazeruli damuSavebis meTodi warma-
tebiT gamoiyeneba msxvrevadi masalebis (keramika, mina, 
kaJbadi da sxva) dasamuSaveblad, romelTa damuSaveba 
meqanikuri xerxiT SeuZlebelia. gamoricxuli ar 
aris, rom momavalSi lazeruli metalurgia rentabe-
luri gaxdes. 

lazerulma sxivma farTo gamoyeneba hpova medi-
cinaSi (qirurgiuli operaciebis, Terapiuli da pro-
filaqtikuri mkurnalobisas).  

lazeruli sxivi gamoiyeneba lokaciaSi da gam-
zom teqnikaSi. 1965 wels lazeruli sxivis meSveobiT 
gazomes manZili dedamiwidan mTvaremde 200 metri si-
zustiT. lazeruli lokatorebi gamoiyeneba agreTve 
ori kosmosuri sxeulis (sadguri, xomaldi) erTmaneT-
Tan moaxloebisa da Sepirapirebis marTvisaTvis. la-
zeruli lokaciiT zustdeba TviTmfrinavebis frenis 
traeqtoria. didi perspeqtivebi aqvs lazerul kav-
Sirs kosmosur xomaldebTan. ase magaliTad kosmosur 
sadgur “veneridan” dedamiwaze miRebul iqna planeta 
veneras zedapiris feradi gamosaxuleba, xolo ameri-
kulma planetaTaSoriso kosmosurma sadgurma “pio-
nerma” gadmosca informaciebi iupiteridan, saturni-
dan da maTi Tanamgzavrebidan. bolo periodSi plane-
ta marsidan ganxorcielda mravalplaniani fotosu-
raTebis dedamiwaze gadmocema. 

optikuri signali SeiZleba gardaiqmnas eleq-
trul signalebad da piriqiT (fotogadamwodis, fo-
tomamravlis, fotogardamsaxis an sxvaTa meSveobiT), 
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rac farTod gamoiyeneba kavSirgabmulobaSi, informa-
ciul qselebSi da kompiuterul sistemebSi. informa-
ciis optikuri saxiT warmodgenas eleqtrul signal-
Tan SedarebiT mTeli rigi upiratesobebi gaaCnia: en-
ergoekoomiuroba, didi sizuste da garCeviTunariano-
ba, optikuri sadenebiT gadacemis maRali siswrafe, 
didi informaciuli tevadoba da sxva. ukve mimdinare-
obs muSaoba optikuri gamomTvleli manqanis Sesaqmne-
lad.  

lazers didi perspeqtivebi aqvs fotografiaSi 
da kinematografiaSi. Cveulebrivi fotografiuli teq-
nika afiqsirebs mxolod areklili sinaTlis sxivis  
amplitudas, maSin rodesac sinaTlis talRa Seicavs 
agreTve fazur informacias. holografiuli suraTi 
ki ufro srulyofilia da Seicavs orive saxis in-
formacias, amasTan agreTve miiReba moculobiTi gamo-
saxulebac.  

holograma Semdegnairad miiReba. lazeris sxivis 
nawili mimarTeba gadasaRebi obieqtisaken, meore nawi-
li ki sarkisaken, saidanac areklili da obieqtidan 
areklili sxivebi xvdeba mgrZnobiare foto firfita-
ze (ix. sur. a). Tu am hologramas lazeris da sinaT-
lis sxivebiT davasxivebT erT mxares miviRebT warmo-
saxviT gamosaxulebas, meore mxares ki namdvil gamo-
saxulebas (sur. b). 

 kacobriobis istoriaSi odiTganve yovel axal 
teqnologias samxedro miznebisTvisac iyenebdnen. am 
mxriv arc maRali energotevadobis lazeruli sxivia 
gamonaklisi, romelic SeiZleba mimarTul iqnes dRe-
vandeli samxedro teqnikis winaaRmdeg. 
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magaliTisTvis samxedro daniSnulebis kosmosur 

Tanamgzavrebze damontaJebuli lazeruli iaraRic ga-
modgeba, romelsac SeuZlia dedamiwaze myofi tanki 
gaanadguros. 

lazers soflis meurneobaSic iyeneben. magali-
Tad mcenaris Teslze lazeruli sxivis zemoqmedebiT 
Cqardeba misi aRmoceneba. 
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    6.26.26.26.2    koskoskoskosmomomomosusususuriririri    teqteqteqteqnonononolololologigigigia.a.a.a.    
 
uxsovari droidan adamians ainteresebda ca, pla-

netebi, varskvlavebi, kometebi, nislovanebebi da deda 
planetis _ dedamiwis garemomcveli idumali samyaro. 
amasTan erTad adamiani amCnevda, rom TviT dedamiwaze 
mimdinare procesebi, amindi da sxva damokidebuli 
iyo kosmosSi mimdinare procesebze. Zvel egvipteSi 
faraonebis mudmiv gansasvenebel piramidebsac ki ise 
agebdnen, rom kosmosur movlenebs iTvaliswinebdnen. 
adamiani yovelTvis akvirdeboda varskvlavebs da 
praqtikuladac iyenebda maT ganlagebas (magaliTad 
zRvaosnobaSi). teleskopebis gamogonebam Zalze was-
wia win varskvlavT mcodneobis sakiTxi. amJamad Seg-
viZlia davinaxoT uzarmazari manZiliT daSorebuli 
galaqtikebi, romelTaganac sinaTlis sxivi ori mili-
ardi weli modis.  

marto optika rodi umjobesdeba _ astronomiaSi 
warmatebiT iyeneben teqnikis sxva miRwevebsac, rogo-
ricaa kvlevis uaxlesi meTodebi da teqnologiebi te-
leviziaSi, radioeleqtronikaSi, kibernetikaSi, fizi-
kaSi; rac saSualebas iZleva sul axal-axali deta-
lebi SevamCnioT Cvens mzis sistemaSi myof planetebis 
zedapirze. cxadia, astronomebs xels uSlis samyaros 
dakvirvebisas dedamiwis garemomcveli atmosfero da 
astronomebi iZulebuli arian avidnen maRal mTebze 
an stratostatebze. maT SesZles teleskopi 20 km-ze 
maRla aetanaT da cis iseTi fotosuraTebi gadaeRoT, 
rogorsac dedamiwis uSualo zedapirze ver iRebdnen. 
gasuli saukunis 50-ian wlebSi kosmosuri raketebis 
Seqmnam axali areali gaxsna kosmosuri kvlevisaTvis. 
adamianma SesZlo dedamiwis mizidulobis Zalis daZ-
leva da kosmosSi gafrena. adamianma fexi daadga 
mTvaris zedapirsac. man Seqmna xelovnuri orbituli 
sadgurebi. amiT adamianma usazRvrod gaifarTova kos-
mosis aRqmis horizontebi. 
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ukve Seiqmna axali teqnologiac _ radioteles-
kopebi, rac Tavis mxriv Zalze aiolebs radiotalRe-
bis Seswavlas. dedamiwis zedapirze moRweuli radio-
talRebi ramodenime milimetridan 10-20 metris sig-
rZisaa. aseTi sigrZis talRebs agzavnis kosmosis 
TiTqmis yvela varskvlavi, galaqtika, nisleuli. 

cxadia miRebuli radiosignalebi Zalze sustia 
(isini xom fantastikurad Soridan modian) da saWiro 
xdeba maTi gaZliereba da gaSifvra, rasac ukve gamom-
Tvleli manqanebiT axorcieleben. magaliTad, mecnie-
rebma 21 sm sigrZis talRaze varskvlavis wyalbadis 
radiosignali Seiswavles da misi intensivobis mixed-
viT daadgines varskvlavTSorisi airis temperatura, 
am airis ganawileba galaqtikaSi da a.S. 

ukanasknel wlebSi radioastronomebi warmatebiT 
iyeneben kvlevis iseT aqtiur meTodebs, rogoricaa 
radiolokacia. dedamiwidan mZlavr radio sxivs gzav-
nian Sesaswavli ciuri sxeulis zedapirze, iqidan 
areklili sxivi ki brundeba dedamiwaze, risi Seswav-
lac xdeba.  ra Tqma unda radio astronomias mTavari 
warmatebebi momavalSi elodeba, rodesac ganviTarde-
ba kvanturi radiofizika. kvanturi generatorebi, e.w. 
lazerebi da sxva eleqtromagnituri gamaZliereblebi 
Tavis sityvas ityvian axlo momavalSi kosmosuri siv-
rceebis kvlevis sakiTxebSi. 
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           rarararadidididioooololololokakakakaciciciciuuuuriririri    sadsadsadsadguguguguriririri    
 
kosmosis Semdgomi aTviseba kacobriobis ocnebas 

warmoadgens. kosmosis aTvisebaSi Zalze bevri sa-
kiTxia gadasawyveti: frenis siswrafe, frenis sixSire, 
adamianTa kveba, orientacia kosmosSi, energokvebis sa-
kiTxebi, kosmosuri aparatebis usafrTxoeba, kosmonav-
tebis adaptacia kosmosSi da iqidan dabrunebis Sem-
deg.  

albaT yovelTvis kacobriobisaTvis kosmosi iqne-
ba momavlis teqnologia. 

Cven aqve unda aRvniSnoT erTi mniSvnelovani ga-
remoebac _ es aris TviT safreni aparatebis Seqmnis 
teqnologia, romelic mecnierebisa da teqnikis uka-
nasknel miRwevebs eyrdnoba. saqme imaSia, rom kosmo-
sur aparatebs muSaoba uxdebaT gansakuTrebul piro-
bebSi. dedamiwidan afrenisa da isev dedamiwaze dab-



 

  126 

 

 

runebisas atmosferosTan xaxunis gamo mfrinavi apa-
ratis zedapirze temperatura ramodenime aTass gra-
duss aRwevs, ramac SeiZleba gamoiwvios aparatis ga-
nadgureba. amitom saWiroa Seiqmnas specialuri teqno-
logiiT damuSavebuli kosmosuri safreni aparati, 
romelic aseTi maRali temperaturas gauZlebs. apa-
ratma unda gauZlos Zlier vakuumSi yofnasac da ma-
Ral wnevasac. sxva planetebTan Sexebisas warmoiqmne-
ba sxva problemebic, risi gadawyvetac momavlis sa-
kiTxia.    

uaxloes saukuneebSi adamiani ufro farTod Sea-
bijebs kosmosur sivrceSi da daiwyebs uaxloesi pla-
netebis aTvisebas. Semdeg ki SeZlebs mzis sistemis ga-
reTac ki gasvlas, amitom sainteresoa Tu rogor Se-
icvleba adamianis SromiTi fsiqologia, rodesac is 
sruliad axal situaciaSi moxvdeba (gadatvirTva, 
uwonadoba, daxurul sivrceSi didxans yofna, kvebis 
uzrunvelyofa, frenis didi siCqare, orientacias sir-
Tule usasrulo sivrceSi, energetikuli wyaroebis 
uqonloba, kometebisagan Tavis dacva, ciuri sxeule-
bis mizidulobisagan Tavis dacva da sxva). 

oTxi aTeuli welia rac adamianma Seabija axal 
garemoSi _ kosmosSi. es dro Zalze mcirea kosmosis 
aTvisebisaTvis da mainc SeiZleba iTqvas, rom dagrov-
da sakmao gamocdileba, rac saSualebas gvaZlevs ga-
vaanalizoT adamianis SromiTi saqmianoba kosmosur 
sivrceSi. 

imisaTvis, rom naTlad warmovidginoT adamianis 
fsiqikuri mdgomareoba axal eqstremalur situacia-
Si, mokled unda gavecnoT mis Seguebas bunebriv si-
tuaciasTan. adamians gaaCnia xuTi grZnobiTi organo, 
riTac is amyarebs kavSirs garemosTan. amasTan mas ga-
aCnia wona, riTac is advilad ukavSirdeba anu ey-
rdnoba dedamiwas. kosmosSi gasvlasTan erTad is eq-
ceva uwonado garemoSi. aRsaniSnavia erTi mniSvnelo-
vani garemoebac, dedamiwidan gafrenis momentSi deda-
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miwis mizidulobis gadasalaxavad saWiroa afrenis 
didi siCqare (sul mcire 8 km/wm), rac adamianis orga-
nizmis gadatvirTvas iwvevs. is Sesamcireblad kosmo-
navti woliT mdgomareobaSi Tavsdeba specialuri 
mowyobilobaSi. amasTan siCqaris mateba xdeba Tanda-
TanobiT. rogorc kosmosurma gafrenis praqtikam gviC-
vena adamiani itans aseT gadatvirTvas. wina planzea 
wamoweuli kosmosuri xomaldis ekipaJisa da mgzavre-
bis fsiqologiuri urTierT SeTavsebadobis sakiTxic, 
maTi simpaTiebisa da antipaTiebis gaTvaliswineba. ase-
Ti kvlevisaTvis arsebobs specialuri meTodikac. er-
T-erTi aseT martiv meTodikas homeostati ewodeba. 

kosmosuri frenis dros adamians uxdeba kosmo-
sur aparatSi yofna, sadac sivrce SezRudulia. adami-
ans ki SezRudul sivrceSi yofna uWirs. am mdgomare-
obas klaustrofobias uwodeben, rac daxSuli siv-
rcis SiSs niSnavs. aseT mdgomareobas ganicdian is 
mfrinavebic, romlebic did siCqareebsa da simaRleeb-
ze frenisaTvis specialur kosmosur skafandrebs iye-
neben. 

skafandris hermetuli qsovili da muzaradi ada-
mians mTlianad TiSavs gare samyarosagan. sasunTq ha-
ersac ki igi skafandridan Rebulobs. amrigad skafan-
dri warmoadgens patara daxSul sivrces. aRmoCnda, 
rom misi gamoyenebis SemTxvevaSi SiSs ganicdian ise-
Ti mamaci adamianebic ki, romlebic simaRleebisadmi 
sruliad gulgrilni arian. 

skafandrebs iyeneben wyalqveSa kvlevebisaTvis an 
muSaobisaTvis. kosmonavtebi mas iyeneben kosmosuri 
aparatidan gare kosmosSi gasvlisas da iq raime samu-
Saos Sesrulebis dros, agreTve planetebze (magali-
Tad mTvareze) daSvebis SemTxvevaSi. 
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kosmonavtebis momzadebis dros maT avarjiSeben 

specialur e.w. surdo-kamerebSi (laTinurad “surdo” 
niSnavs yrus). igi bgera gaumtari masalisaganaa dam-
zadebuli da ise mWidrod ixureba, rom mis SigniT 
sruli siCume isadgurebs, romelic xelovnuri sinaT-
liT aris ganaTebuli. 

mecnierebebma daadgines, rom adamians kargi da 
maRali SromisunarianobisaTvis, agreTve karg guneba-
ze yofnisaTvis sWirdeba gare STabeWdilebaTa siuxve, 
raSic is Tavis xuTive grZnobas (mxedveloba, grZnoba, 
Sexeba, ynosva da gemo) iyenebs. am grZnobebis umoqme-
doba iwvevs misi tvinis inertulobas da adamians uZ-
neldeba mis winaSe dasmuli amocanis gadaWra, raimes 
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gaxseneba. ris Sedegadac misi gamaRizianebeli faqto-
rebis raodenoba Tu gansazRvrulze dabla daeca mas 
ukve aqtiuri fsiqologiuri moqmedebis unari aRar 
Seswevs. am process tvinis sensorul movlenebs uwo-
deben. 

kosmonavtebs mudmivi kavSiri unda hqondes sxva 
kosmosur xomaldebTan da dedamiwasTan. amasTan ar 
unda gamoiricxos isic, rom xSirad smenadoba ar 
aris damakmayofilebeli da kosmonavtebs uxdebaT 
garkveva uamrav informaciaSi, romelTagan zogierTi 
xelSemSlelic ki aris. uamrav signalebSi man unda 
amoarCios da gaSifros misTvis sasurveli signali, 
raTa praqtikulad gamoiyenos miRebuli informacia. 

 
 
6.36.36.36.3    xexexexelovlovlovlovnenenenebisbisbisbis    teqteqteqteqnonononolololologigigigieeeebi.bi.bi.bi.    
 
sameurneo teqnologiis ganviTarebam adamians 

misca saSualeba ganeviTarebina saarsebo saSualebebi, 
hqonoda meti sakvebi produqti da mas gauCnda meti 
dro dasvenebisaTvis, romlis drosac mas uCndeba 
survili daafiqsiros nanaxi da mowonebuli obieqte-
bi anu xatos, gamoZerwos, gamoaqandakos;  mas simRe-
ris xalisic uCndeba. 

arqeologebi gamoqvabulSi naxuloben pirvelyo-
fili adamianis mier Seqmnil saojaxo inventars _ Ti-
xis qvabebs, romlebic ukve moxatulia e.i. ukve xdebo-
da adamianis esTeturi Camoyalibeba. cxadia Tixis 
WurWelze moxatva da naxatis SenarCuneba advili ar 
aris da rom adamiani im droidan ukve iwyebda saReba-
vebis momzadebis teqnologiur process. 

Sua saukuneebSic ki iseTi didi mxatvrebi, rogo-
ricaa miqelanjelo, rafaeli,Lleonardo davinCi, 
mxatvrobis dawyebamdis ramodenime wels specialu-
rad swavlobdnen da iTvisebdnen saRebavebis Seqmnis 
teqnologiebs, albaT amitomac aris aseTi didebuli 
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maTi naxatebi ramodenime saukunis gavlis Semdegac. 
es rac Seexeba ferweras. igive iTqmis grafika-

zec. iqac saWiroa saTanado xelsawyoebi ama Tu im na-
warmoebis Sesasruleblad. ufro rTul teqnologias 
moiTxovs qandakeba, amasTan gaaCnia Tu ra masalisagan 
aris is damzadebuli. damzadebis teqnologia mWid-
rod aris gadajaWvuli masalaze. Cveni winaprebi qvis 
garda advilad dnobad liTonebs iyenebdnen brinjaos 
saxiT, Tumca liTonis es saxeoba dResac farTo ga-
moyenebaSia. arc is unda gamogvrCes, rom qandakebis 
Camosxma arc Tu ise martivi teqnologiuri procesia 
da misi gakeTeba dResac specialur qarxnebSi xdeba. 

rodesac vsaubrobT xelovnebaze da gvaqvs unika-
luri Sedevrebi ramodenime saukunis winaT mcxovrebi 
fenomenaluri mxatvrebisa, dRis wesrigSi dgeba am Se-
devrebis Senaxva momavali TaobisaTvis da ukve saWi-
ro xdeba axali teqnologiuri procesis SemuSaveba, 
rogoricaa mikroklimatis Seqmna unikaluri tiloe-
bis SenaxvisaTvis da romelic SeiZleba kompiuteru-
li marTviT vawarmooT. iqmneba eleqtronuli dacvis 
urTulesi teqnologia. 

xelovnebis Semdegi dargi aris musika, sadac mu-
Saobas iwyebs musikaluri instrumentebis Seqmnis teq-
nologia. iqmneba unikaluri samusiko instrumentebi. 
ubralo sakravidan _ salamuridan dawyebuli Tana-
medrove eleqtrul instrumentebiT damTavrebuli. 
amasTan unda aRiniSnos am teqnologiis sirTule da 
Tavisebureba. magaliTad isic kmara, rom ramodenime 
saukunis winaT damzadebuli violino dResac amoca-
nas warmoadgens, Tu ratom aqvs aseT violinos ganu-
meorebeli JReradoba. erTi SexedviT is martivi in-
strumentia, Tumca bevr ramezea damokidebuli (xis ma-
sala, forma, saRebavi, damzadebis dro, xangrZlivoba 
da sxva). 

XX saukuneSi Cndeba xelovnebis erT-erTi mniS-
vnelovani dargi _ kinoxelovneba, romelic Tavidan 
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bolomde axal teqnologiur process warmoadgens. 
gadaRebas aqvs Tavisi sakmaod rTuli teqnologia 
(triukebi, afeTqebebi da sxva). risTvisac Seiqmna mTe-
li gigantebi gadamRebi aparaturisagan dawyebuli 
TviT firiT damTavrebuli. kino warmoebam miRo arna-
xuli masStabebi.  

Tanamedrove estrada maspinZlobs ramodenime 
aTass mayurebels da gana didi teqnologiuri win-
svla ar ganicada estradis gaxmovanebis sakiTxma. mu-
Saoba iqna gaweuli mikrofonis teqnikuri srulyofis 
xaziT. aRar aris mikrofoni mibmuli zonriT ZiriTad 
aparaturaze. Semcirda zomebSi da gaumjobesda xmova-
neba. ar SeiZleba ar movixsenioT xmis Camweri apara-
turis srulyofis sakiTxic. 

rodesac xelovnebis teqnologiebs vixilavT, ar 
SeiZleba ar movixsenioT Tanamedrove televizia da 
radio gadacemebi. saqme iqamde mivida, rom iaponiaSi 
gamoigones sareklamo televizorebi, romlebic adami-
anis Tavebze aris moTavsebuli da qalaqis masStabiT 
axdenen reklamirebas. 

rodesac xelovnebis teqnologiaze vsaubrobT ar 
SeiZleba ar SevexoT fotogadaRebasac, radgan esec 
ukve xelovnebis dargad gadaiqca da ewyoba saukeTe-
so foto namuSevrebis gamofenebic ki. saukuneebis 
ganmavlobaSi foto gadaRebis teqnologiam da apara-
turam didi gza gaiara. Sav-TeTri gadaRebidan  Tana-
medrove cifruli gadaRebamdis da feradi firebis 
Seqmnamdis. Tanamedrove fotosuraTebi aramc Tu Camo-
vardeba kargi mxatvris suraTebs, aramed zogjer bev-
rad aRemateba kidec, radgan ase ufro srulyofilad 
aRiqmeba bunebrivi pirobebis Sexamebuli peizaJebi Tu 
calkeuli epizoduri suraTebi. aqve ar SeiZleba ar 
SevexoT poligrafiul saqmesac, romelic zogjer 
marTla emsaxureba produqciis reklamas, magram ayva-
nilia xelovnebis donemdis Tavisi mxatvruli Sesru-
lebis gamo.  
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Tanamedrove adamianisaTvis wignebisa da gazeTe-
bis gareSe ganaTleba da kultura warmoudgenelia: 
radgan codnis, informaciis miReba ZiriTadad damwer-
lobis saSualebiT warmoebs, risTvisac qaRalds iye-
neben, magram yovelTvis ase ar iyo.  

pirvelyofili adamianebi pirdapir kldeebze 
werdnen da xatavdnen riTac Tavis azrebs da emoci-
ebs acnobdnen erTmaneTs. 

asurelebi sawerad Tixis firfitebs iyenebdnen. 
mxolod egviptelebma Seqmnes pirvelad sawerad gamo-
sadegi Txeli masala, rasac papiruss uwodebdnen da 
rasac Waobis mcenaris gulisagan amzadebdnen. evrope-
lebi sawer masalad specialurad damuSavebul xbos 
tyavs iyenebdnen, rasac pergaments uwodebdnen. ruseT-
Si aryis xis qerqze werdnen. yvela es masala Zalze 
mouxerxebeli iyo.  

qaRaldis warmoebis teqnologia da misi damza-
debis srulyofa evropaSi 1000 wlis winaT daiwyes da 
dRemde grZeldeba, radgan yoveldRiurad Tundac ga-
zeTebis gamocemisaTvis aTi aTasobiT tona qaRaldi 
aris saWiro, amasTan qaRaldi marto damwerlobisaT-
vis ar gamoiyeneba, misgan xom SesafuTi masala da 
Spaleri mzaddeba. 

qaRaldis damzadebis teqnologiuri procesi arc 
Tu ise martivia. qaRaldi xis masalisagan mzaddeba. 
saWiro xdeba uamravi xe-tyis moWra, gadazidva, daquc-
maceba, mJavis xsnarSi xarSva da bolos wminda celu-
lozad qceva. amis Semdeg masaSi webos ureven, raTa 
Semdeg qaRaldze melani ar gaidRabnos, amis garda 
narevSi gansakuTrebuli xsnaris TeTr Tixasac _ kao-
linsac amateben, rac qaRalds gaumWvirvals xdis. am 
masa-fafidan specialuri manqanebSi gatarebiT da gaS-
robiT qaRaldis Txeli furclebi mzaddeba.  
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